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METO/IU TA ITPUJIAJIX KOHTPOJIIO
TEXHOJIOTTYHUX TAPAMETPIB

VK 681.518.54

BUKOPUCTAHHSA METOAY NAPAMETPUYHOI IBEHTUDIKALIT ANA KOHTPOJIIO
TEXHIYHOIO CTAHY POBOYUX OPI'AHIB BEPTUKAJIbHOIO BAJIKOBOI'O
MJIMHA AG-MPS 180 BK
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Onucana memoouxa i 8UMIpI08anbHa cucmema OJis 3HAMMA NePexioHoi XapaKkmepucmuKy 6epmuKalbHo20
8anxogoeo mauna (BBM). [Ipogedeno ananiz excnepumeHmanbHux OAHUX — nepexioHux Xapaxkmepucmux.
3oitichena ioenmugbixayis 3a memooom Cumoro, euznauerutl nomoc AR-moodeni ma 1020 3a1eHCHICMb 8I0
mepminy excnayamayii BBM, axuu modxce Oymu nputinamutl 3a 0iaeHOCMUYHY 03HAKY MEXHIYH020 CIAHy
(3BHOWenHs) 11020 poOOUUX Op2aHis.

Kurouosi cnosa: maun, nepexiona xapaxmepucmuxa, i0enmugikayis, mMooeiv.

Onucana memoouxka U UMEPUMENbHAsA CUCMeMd OAi CHAMUSA NepPexoOHOU  XapakmepucmuKu
BEPIMUKANILHOU B8ANIKOBO20 MeabHUYbl. Ilposeden ananu3 IKCNEPUMEHMANLHBIX OAHHBIX — NEPeXOOHbIX
Xapakxmepucmux u ocywjecmenenuas — uoenmugpuxayus 3a memooom  Cumoio - onpeoeneH MNoOaOC
AR-modenu u ezo 3asucumocmev om cpoka dkcnayamayuu BBM, xomopuwii modxcem Ovimb npumam 3a
OUACHOCIUYECKUTl NPUZHAK — MEXHUYeCKo20 COCMOAHUA (U3HOCA) paboyux opeaHo8 GepmuKalbHOl
BANIKOBOU MENbHULDI.

Knioueswvie crosa: menvhuya, nepexooHas Xxapakxmepucmuxa, uoeHmupurayus, Mooev.

The vertical roll mill transitional description removed method and measuring system is described. The
experimental data (transitional descriptions) analysis is conducted. The identification using Simoy’s
methods is made, the ones dependence on the term vertical rolling mill exploitation is described. This term
can be accepted as the diagnostic sign of the vertical rolling mill working units technical state and
wearing.

Key words: mill, transitional characteristic, identification, model.

3pocTaHHS BapTOCTI MPHUPOJHOTO Ta3y, sKE Ta AKICTh BUXIJIHOTO IPOJYKTY.

HAMITHJIOCST B OCTAaHHI POKH, BUMarae nepexoay Ha He  jgmBnsumce Ha  BIIHOCHY  TIPOCTY
eHepro30epiraroui TexHonorii. OnHIEIO 3 TaKUX  KOHCTPYKI[IO IOMENbHOI dYaml, OCHOBHUM i
TEXHOJIOT1H € BUKOPUCTAHHS MUJIEBYTLIBHOI CyMillli  HEJOIKOM € 3HOIIYBaHHS IOBEPXOHb POOOUMX

HAa HAKOUTBII EHEeProeMHHMX WiAMPUEMCTBAX: B

opraniB. [lepeBipka crany poOOYMX Oprasis
KOTENbHUX YCTaHOBKAaX €HEProOJIOKiB TEIIOBHX i

IIPOBOAUTHECA pa3 Ha ABAa THXXH1 HUIAXOM 3YIIMHKH

CNEKTPOCTaHIIN, JOMEHHHX Ie4ax MeTalypriiHuX
KOMOIHATIB, B IIEMEHTHI MPOMHUCIOBOCTI IS
BUIATIOBAHHS KITIHKEpY TowIo. s mpuroryBaHHs
MUJIEBYTUTBHOT cyMinr BUKOPHUCTOBYIOTh
BepTHKaJIbHI  BajgkoBi MiauHM [1]. Tak, Ha
BAT “Ipano-®paHKiBCBKIIEMEHT IS I[IE] METH
BUKOPUCTOBY€ETHCS BEPTUKAIBHUM BaJIKOBUI MIIMH
(BBM) MPS 180BK ¢ipmu PFEIFFR AG.

Bin TexHiYHOTO cTaHy pOoOOYUX OPraHiB, SIKUMH
€ TpU TIOMENbHI BajJKd Ta OiroBa JOpiKKa
ocHOBHOTO By31ma BBM — momenbHOi wami (puc. 1),
3aNeXUTh €PEKTUBHICTh TPOLIECY TOMENy BYTLIISA

BBM i mpoBeneHHS BUMIPIOBaHHS BENWYMHH 1X
3Hocy. Cama mpoleaypa BUMIpPIOBaHHS mepeadayae
MpUKIaJaHHsS 10 poOOYMX  IMOBEPXOHb BaJiKa 1
OIroBoi  JOPIKKK  CHeliadbHMX  MIA0JOHIB 3
HAHECEHHMH Ha iX po0oYy TMOBEPXHIO MiTKaMu
(3aranpHOlO KimbKicTIO — 11 mr.) depe3 piBHI
MPOMDKKH,  HABIPOTH  SKAX  MPOBOJHUTHCS
BHUMIPIOBaHHSI BEJTMYMHU 3HOIICHOI MOBEPXHI Tijia
3a jgomomororo ImraHreHuupkynas [2]. Taxa
METO/IMKa HE JI03BOJISIE KOHTPOIOBATH TEXHIYHUN
cTaH poOoumx opranie BBM B mporeci ioro
eKCIUTyaTallii, OCKiIbKM BuMarae 3ynuaka BBM, a
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OTpUMaHi pe3yNbTaTH HE BIIAMOBIIAIOTh PEaJTbHUM.
OcraHHE BHMarae BHUKOPUCTAHHS  HEMPIMHX
MeTo/liB  KoHTpomo. B [3,4] HaBomsThcs
PO3pO0IIeHI METOMU KOHTPOIIO TEXHIYHOIO CTaHy
pobounx opranie BBM 3a Horo BiOpamidiHUMU
XapaKTepUCTUKAMH Ta Ha OCHOBI BHKOPUCTaHHS
METO/Iy HemapaMeTpHYHOI ieHTU(IKaITi.

MomonLHi Bankn

BiroBa Aopixka
MOMOJILHOT Yawi

Konrponep
SIEMENS §7 313 2DP

Pucynoxk 1 — KoHcTpykuisi noMoJibHOI Yami Ta
BUMIpIOBAJIbHA CHCTeMAa /1J11 3HATTS MepexiTHol
XapaKTEePUCTUKHU

Meroro 1aHOi CTaTTi € OOTPYHTYBaHHS BUOOPY
JIarHOCTHYHOI O3HAKM CTaHy poOOYHMX OpraHiB
BBM Ha ocHOBI Meroay Horo mnapaMeTpuyHOi
imeHTU(IKaIli 3a MEePEXiAHOI0 XapaKTEPUCTHKOLO,
OCKITBKM  3MEHIIEHHS 1X MacH, fK MOXHa
NpUIyCTHTH,  Oyne — 3MIHIOBaTH  JMHAMIYHI
xapakrepuctuku BBM, mo moxe NposiBAATUCS Y
3MiHi1 KpUBOI PO3rOHY.

ExcrniepuMenTanbHuii MaTepiai, MOKIAJACHUHA B
OCcHOBY  imeHtudikamii  mapamerpiB  MJIHHA,
MpeICTaBIIsIE co0010 29 nepexiTHuX
xapakrepuctuku ([1X) BBM, 3usaTHX Ha mpoTs3i
2009-2010 pokiB depe3 MEBHUH IHTEpBal dacy.
BpaxoByroun KOHCTPYKTHBHI OCOOJIMBOCTI MIIMHA
AG-MPS 180BK Ta #oro KOHTpOJIENpPUAATHICTS,
qutst 3aTTs. [1X Oyno po3poOiieHO BHMIpIOBaIbHY
cucreMy. Ha mepmomy erami il po3poOku Oyna
BHI'OTOBJICHA JIBOXIIOJIOCHA JIIHIHKA 3 TpajalliiMy B
lcm ta 10 cM BIANOBIAHO, sika Kpimwiacs 70
BUJMMOI PyXOMOi YaCTHHH TOMenbHOT ami. [Topyu
3 HEI0 Ha HEPyXOMil OCHOBI Oyjia BCTaHOBJIEHA
MiTKa.

[Tyck mimHa 3HIMaBcs Ha Bigeokamepy (puc. 1)
ta mepenocuBcs Ha [IK. [lami 3a mgomomororo
CIICIIaJILHOTO MPOrPaMHOr0 3a0e3MeUYeHHS
po30uBaBcs Ha kaapH (30 kaapis/c). 3a 10IOMOr0r0
CTaIliOHapHOT MITKH Ta PyXOMOi JHIHKH MOXXHA

OyJI0 BU3HAYUTHU BiJICTaHb, SIKY MIPOHUIIIA TOMETbHA
gama 3a 1/30 ¢ ta moOyaysatu I1X. Omnak 15
MeTo/iMKa He Oyna BHUKOpUCTaHA Y 3B’SI3KY 3

HEUITKICTIO (pPO3MHTICTIO) OTPUMAHOTO
300pakeHHs. Meron OyJIo BIOCKOHAJICHO HUISXOM
BCTaHOBJICHHS rpajyiioBaHol  JHIAKH Ha

HEPYXOMiil OCHOBI Ta HAaKJICIOBaHHI MITOK Pi3HUX
KOJIbOPIB Ha BHJMMIH pPyXOMiil YacTHHI MOMEIbHOT
yaiii. BigcraHp Mk MiTkamu Oyja JIEIIO MEHIIOHO
3a JoBxuHY JiHiMkH. Ile Oyno o0ymoBiIeHO
000B’SI3KOBOI0 HASBHICTIO X0o4ya O OfHIET MITKH
HABOPOTH TPAAYHOBAHOI IIHIMKK B OyAb-sSKUii
nepioa 4acy. IlopiBHIOIOYM pO3TAIlyBaHHS MITKU
Ha JIBOX CYMDKHHUX KajpaX, BU3HA4ajach BIJICTaHb,
Ky Tpo#inia nmomensHa 4amia 3a 1/30 c. Ll mani
3aHOCWJINCh B TaONMIIO, Ta Ha IX OCHOBI
Oyayeanace IIX. Xoua MeroaMka BHUSBUBCA
MPOCTOI0 1 [I€BOIO, OJHAK MOXHOKa OTPHUMaHUX
nanux Oyna 3HayHoro (Oinbire 30 %), y 3B’S3Ky 3
yuM OYJIO MPHUIHSTE pIlIeHHS MEepedTH 10 OLTbII

CKJIQJIHUX alapaTHUX METOIIB, sKi 0 ;aBau
OUIBIY TOYHICTh OTPUMAHHS JIAHHX.

Po3pobiiena BHMIpIOBaJIbHA cucTeMa
CKJIAJIA€ThCS 3 HACTYIHHX EJIEMEHTIB: EHKojepa

¢ipmu  Autonics, kontpoiepa CPU 313C-2DP
¢ipmMu  Siemens Ta mnporpamMm OOpPOOKH JaHHX

(puc. 1).
EHKOEp  BCTaHOBIIOETBCS HA  HEPYXOMY
OCHOBY, CYMDKHY 3  BHIMMOK  YaCTHHOIO

noMonbHOT wami BBM. [lns kpamoro KOHTakTy
€HKOZIepa 3 OCHOBOIO Yallli BHKOPUCTAIH TYMOBHI
¢dnanens i3 gorxkuHOW koida 200 mm. JlomkuHa
KOJIa OCHOBH TTOMEJIBHOT Yallli B MICI[i TPOBEICHHS
BuMipioBaHb ckimamae 3400 wmm.  Kepyrouwch
TEXHIYHUMHU XapaKTepHCTHKaMH, OyB BHOpaHMiA
eHKozepa THITY E40S8-800-3-T-24 3
muckpern3zamiero 'y 800 immynbciB  (TOYOK) Ha
00epT. TakuM YMHOM BETMYMHA OJHOTO IMIYJIbCY
(Toukn) Bimnosigana 0,25 Mm.

CurHan 3 eHKojepa MOTpaIuIsie€ Ha JIYHIbHUK,
BMOHTOBaHUN B KoHTpoimep CPU 313C-2DP.
JliumnbHUK CcyMye Bci OTpUMaHi IMIyIbCH, a
mporpaMa, siKa HalucaHa B CEpelOBHINI Simatic
Step 7, 3 mnepioauunicTio 20 MC 34uTye nmaHi 3
JiYniapHUKa Ta (opMmye 0asy naHUX, 3a SKUMH
Oynyetbes [1X. 3 Meroro BpaxyBaHHs BIUIMBY

peaykropa Ha IIX Ha Bam  NPHUBIAHOTO
CNICKTPOJIBUTYHA  BCTAHOBJIIOBAJIM  JOJATKOBUM
SHKOJIEep.

Sx nmpuknan, Ha puc. 2 npusenena [1X BBM.
ITo oci opauHAT BimkiajeHa KyTOBa IIBHAKICTb
MOMEJTLHOT Yallli, BU3HA4YeHa y KUIbKOCTI IMITYJIbCIB

BHUMIpPIOBaJIbHOT CUCTEMHU 3a iHTEepBal
MUCKpeTh3amii mo dvacy, skuit ckiamgae 0,02 c.
BcraHoBNEeHH — peXMM  XapaKTEpUCTUKU /1€

MBUAKICTh MOpAKY 190 iMITyJNIbCIB, 10 BiAMOBIAAE
KyToBiii mBuakocti 38 06/xB. [lo oci abcumc
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BiIKIageHO Yac. SIKk MoxkHa OauyuTh, MEpPEeXiTHMi
mporec 3aBepiryerbess  3a 1,2 ¢. He anamizyroun
XapaKTePUCTUKY BKAa3aHOI'O IMEPEXIiJHOr0 MPOLECY,
BIAMITHMO, 1110 3a(iKCOBAaHUM yCTaJCHUU IIPOIIEC
TPUBANICTIO Oibie, HK 10 ¢, IKUH € BUIMaIKOBUM
MpOIECOM, 1 MOXE BHKOPHUCTOBYBATHCH IS
imeHTu(iKarii.
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Pucynok 2 — Ilepexinna xapakrepuctuxka BBM

Moro MoHa PO3ITIAIATH 3 IBOX TOYOK 30PY: K
pesyapTaT BiOpanii BBM, o0ymoBieHOl mi€ro
0araTboX BIUIMBOBHX (AaKTOpiB, aHA3 CIEKTPY
KO JO3BOJIMTH BHU3HAUUTHU TEXHIYHUM CTaH
pobounx enemeHtiB BBM; sk peakmito Bany
MMOMEIBHOI 4Yall Ha BHIAIKOBE 30YyHKCHHS
MOMEHTOM OIOpY, W0 OOYMOBJIEHO MPOIECOM
noMeny. Buxomsunm 3 Takux MipKyBaHb, Oyna
3HaYHO 30UTbIIEHA TPUBAIICTH BCTAHOBJICHOTO
PEKUMY.

B mporieci 06pobku [1X Oyiio BcTaHOBIIEHO, M0
nuHaMiuHi Tapamerpy BBM B 3Hauniii  wmipi
3ajexarh BiJl TAaKOro TapameTpa, SIK BeIWYHHA
3YCHJUIS TIPUTHUCKAHHS BaJIKIB 70 OIrOBOI JOPDKKH,
OlHaK 1ed mapamerp He BuMiptoBaBcsa. Lle
NpHU3BEJIO  JI0O  3HAYHUX  HEKOHTPOJIbOBAHHX
KOJIMBaHb mapaMeTpiB  ifeHTu(ikamii. OmHak
BITHOCHO BEJIUKE YHCI0 oTpuMaHux [1X no3Bonuiio
BIIIOpaTH cepell HUX TakKi, 10 XapaKTepru3yBauCs
Maibke  MOCTIHHUM 3HAYCHHAM BKa3aHOI'O
napamerpa.

Ha puc. 3 HaBeneHi cepenHi KyTOBi MIBHIKOCTI
ycrajgeHoro pexumy maas 29 IIX, ski MoxHa
po3ouTH Ha ABi 30HM: HWXHIO (192..194 imm.) Ta
BepxHIO (194..196 im1.). OCKiNBKH Y BEPXHIO 30HY
HE BXOAUTH koaHa 3 [IX oTpuMaHMX Mmicis 3aMiHU
pobounx opraHiB OOyYMOBIEHHX IX 3HOCOM, Y

MOJAIBIINX  JOCHIDKEHHSIX  BHKOPHCTOBYIOTHCS
qmaire I1X HKHBOT 30HH.
Bubip MoJIei, 10 MIpeICTaBIIsIE

JNOCTIKYBaHMI TIPOIIEC, € OJHIEI 3 OCHOBHHUX
3ama4 igeHTugikamii. 3arajbHa peKOMEHIALS MPH
TakoMy BHOOpI MOJIATA€E B TOMY, II00 «IIOYMHATH 3
npocroro». Jlo OUIBII CKIAAHUX CTPYKTYp CIiJ
MEPEXOMUTH  TUIBKH TOMI, KOJM OUIbII TMPOCTI
MOJIEIT1 HE TPOMIIUIA TECTIB Ha BIANOBIIHICTb.
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Pucynoxk 3 — 3mina cepeHix 3HaYeHb KYTOBHX
HIBUJKOCTEH JJ1 ycTajeHoro pe:xkumy 11X

Haiibinbm  mpocTM  KIacoM  Mojenel
JIUHAMIYHUX CHCTEM BBAXXA€THCA Kilac JIHIMHUX
cramioHapHux  cucteM. CrarioHapHi  JiHiiHI
CHUCTEMH  MpPEACTABJIAIOTH  CO0OK  HAHOLIBII
BOXJMBUI THI JUHAMIYHMX CHCTEM 3aBISKH
MOPIBHSIHO TMPOCTOMY 1 SICHOMY MAaTEMaTHYHOMY

amapary, IO 3aCTOCOBYEThCS ISl iX OIHCY.
HeoOximHo  po3ymiTH, IO  TakKi  CHUCTEMH
BINIOBIIAlOTh  17i€ali30BAaHOMY  IPEACTaBJICHHIO

peaJbHHX CHUCTEM, sIKi y OLIBIIOCTI BHIAJKIB €
HECTalllOHAPHUMHU Ta HeNiHiHHUMU. He AuBIIAYMCH
Ha Ile, Take HAONKEHHS BUIpaBIaHe, a MPOEKTHI
pimieHHs, 1o 0a3yloThes Ha JiHIMHIA Teopii, y
0araThOX BHUIIAJIKaX € YCIIIIHUMHU.

Ha puc. 4 nonani BrumBH, 110 aitoTh Ha BBM,
BHXIJIHOIO BEIMYMHOIO SKOTO € KyTOBa IIBUIKICTD
N poropy mimaa (PM). Porop 3HaxommThes Imif
JIEI0 JIBOX CHEPreTMYHUX BIUIMBIB — EHEprii
SNEKTPUIHOI Mepexi We, saka 3abe3nedye KpyTHUH
MOMEHT MKp, Ta peakiiii po3MelieHoro Byriuis Wy,
0 3MIHIOE MOMEHT OIOpy POTOpY MiuHa Mor.
OcTaHHIH  TaKOX  3aJIOKUTh  BII  3yCHIUIA
MPUTUCKAHHSA BaJIKiB JI0 TIOMOJBHOI dYami Frp.
[TomonpHa 4Yama Ta Bajkd mo3HadeHi sk [IM+B.
M wmae myckoBuit mpuerpiit  [IlIp, saxwmit
3aIycKaeThcs TPU BMHUKaHHI elekTpoeHeprii We i
MMOYMHAE JIATH 3a mporpamoro mycky IIpll 3 Meroro
OOMEXEHHSI IyCKOBOTO CTPYMY TOTYXHOro (250
kBT) enekTponBuryHa. Y BCTaHOBJICHOMY PEXHMI
KPYTHHI MOMEHT MKp 3piBHOBa)XCHUII MOMEHTOM
oropy Mo, y pe3ylnbTaTi 4Oro BCTaHOBIIOETHCS
MOCTiiHA KyTOBa IIBUAKICTH poropa N. Aje
MOMEHT OIOpYy HE 3allUIIAEThCS CTAIMM — BiH €
(YHKIIIEI0 TOBUILHO 3MIHHOI BEIWYMHH Frip Ta
oropy Byrumis Wy, skWii MOXHa MPEICTaBUTH
BHITAJIKOBUM TIPOIECOM. TakuM YHHOM MaeMo
CKIagHMil O0’€KT, IO 3HAXOAWUTHLCS IIia i€
JEKITBKOX €HEPreTUYHUX BILTUBIB.
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Pucynok 4 — Ctpyktypa 30ypoo4ux BIJIMBIB
Ha BBM

HaBenena cxema Moxe OyTH paIuKaibHO
copouieHa. [lo-mepme, MOXHA BBaXKAaTH, IO
3ycwiis  Fop €  MOCTIHHUM, OCKUIBKHM IS
inentudikamii BimiOpani aume [1X HWKHBOT 30HU
(puc. 3). V npomy BHUIAJKy HOro MOXHa BiTHECTH
70 mocTiiHuX mapamerpiB PM. Tlpu mpomy ciifg
BBaXaTH MOIl BUIAJKOBHM TIPOIIECOM 3 HYJIIEBUM
CEpEeAHIM. [lo-apyre, = MOXKHa  3HEXTYBaTH
HasiBHicTIO [1I1p Ta IIpIl i BBaxkaTH, 110 peakxitis N
OTpUMaHa B pe3yNbTati CTyniHYaTol 3MiHn He We, a
MoMeHTy Mxkp. OcCTaHHE TPUNYIICHHS 3HAYHO
3MIHIOE peaJbHE CTaHOBHUIE. AlJle 3alUIIAETHCS
HaJis, 10 YacoBI 3MIHM IUHAMIYHUX IapaMeTpiB
migac 3HoCy poOOYHX OpraHiB MIIMHY € 3HAYHHUMH
i 6YZ[YTI) BIUIMBATH Ha (QOpPMYy TEPEeXiJHOTO
nporecy i B upoMy Bumazaky. B [2] BcranoBieHo,
IO HA MPOTs3i GE3PEMOHTHOrO NEPiofy CymapHa
Maca OiroBoi JTOPDKKH Ta 3-X BAJKIB 3MEHIIYETHCS
npubimsHo Ha 300 xr. HoBa cxema HaBeneHa Ha
puc. 5.

Mon

l

Mxp N
PM

Pucynok S — Cnpourena cxema igentudikamii

OCKiIBKM MOJENb IependadacTbes JIHIHHOW,
MoJalbIlle CHPOLICHHS 3a/lad4i MOXJIMBO 3aBJISKH
3aCTOCYBaHHSI MPUHIMITY CYIEPIHO3UIil. 3aBlaHHs
pO3KIaa€Thcss  Ha  JABI  OKpeMHX  3ajadi
imeHTUIKaIIii:

1) nonsirae 'y BU3HA4YeHHI mapameTpiB PM mpu
cryminvartiid mii nume Mxp. [Ipyu npoMy BHUXiTHUM
CHTHAJIOM BBaXKalOTh TOYATKOBY JUITHKY ITYCKOBOT
xapakrepuctuku N1, ne curHanm Hapocrae (IHB.
puc. 2). Lle nerepminoBana 3aiava igeHTUDIKAIIIT;

2) nonsrae y BU3HaYeHHI napamerpis PM mpu
nii  BumagkoBoro curHainy Mon. Ilpu 1pomy

BUXIIHUM CHUTHAJIOM BBaXKarOTh TUISTHKY
BCTaHOBJICHOT'O peXUMY N2, Jie CUTHAII 3MIiHIOEThCS
JUIIE 32 PaxXyHOK CTaTHCTHYHOTO 30ymxkeHHs. Lle
3ajia4a CIIeKTPaIbHOrO aHai3y.

Haxnanmanns curnamis N1 ta N2 gae, o4eBHIHO,
curHan N. HaknaganHs BU3HAUeHHX MapaMerpiB
moxaeneit PM1 ta PM2 moBMHHO 1aBaTéd IIOBHY
Mozenb PM. Ane B OCTAaHHBOMY HaKJIaJIlaHHI HEMa€e
CeHcy: napamerpu Moaeneid PM1 ta PM2 mouiasHO
BHUKOPUCTOBYBATH SIK OKpEMi JIIarHOCTHYHI O3HAKH.

VY BUKJaJieHil cXeMi MPHUHIUI CYIEpIIOo3uIlii He
peanizyeTbest ineanbHO. JlilicHO, TPU PO3B’S3KY
3amadl 1 BUXiJ He € BUIBHUM Bijg Aii BHIIAIKOBOI
CKJ1a10BOi Mo, a Ipu po3B’s3Ky 3amaui 2 — Big il
CTymiH4YaTtoro iMmynbcy Mkp. Ane Maibke
iIcaIbHUM BUIAJOK MOXKE OyTH JOCATHYTHH 3a
noromoroto Qinprpamii. ¥V 3agadi 1 me MOXIHBO
3pOOHTH 3a JOMOMOTO0 IHTErpyBaHHS, HAPHKIIA,
3aCTOCYBaHHS iJEHTHU(IKAIIHHOTO METONy TUION]
Cumoto, sKkMi TOB’s3aHWl 3 OaraTopa3zoBUM
iHTerpyBaHHsM curHaimy N1. VY 3anadi 2 1ie mpocTto
BUKOHYETHCS 332 PaxyHOK BUJAJCHHS 3 CUTHaiy N2
HOro cepelHbOro 3HauYCHHs.

Takum 49wmHOM, Yy OJANbIIOMY HEOOX1IHO
poss’si3aTé JBi okpemux 3azxadl. Ilepma 3 Hux €
JETEPMIHOBAHOIO i JUISt il pPO3B’SA3KY
pexomenayerbest Meron miom Cumoro [5]. pyra
BITHOCUTBCS 10 3a1a4 CIIEKTPaIILHOr O aHamizy [6].
Bona MOXKe OoyTH po3B’si3aHa K
HeMapaMeTPUYHUMH, TaK 1 [apaMETPHUYHUMHU
MerosaMu. HemapameTpudHi MeTOOu J03BOJSIOTH
OTpUMaTH CHEeKTp BiOpalliii KyTOBOI IIBHUAKOCTI
Baly, SIKUI Hece iHopMalliro po
pa3banaHCyBaHHS poropy Ta MEXaHIuH1
MOIIKO/PKEHHST pOOOYMX OpraHiB. 3acTOCyBaHHS
napaMeTpuyHUX  METOMIB  JO3BOJNSIE  3HAWTH
napaMeTpu CHCTEMH 32 JIOIOMOTOK) MPOCTIIIOro
AITOPUTMY aBTOperpecii.

Hwxkue  Bkazana  mepima  3ajgava,  sika
chopMyIbOBaHa MaTEMaTHYHO, Ta MPUBOAUTHCS ii
YHCIIOBUI PO3B 30K 3a JIOMIOMOTOI0 TIPOrPaMHOr0
cepenosuiia MatLab 6.5.

Meron mwiom Cumoro [5] — omuH 3
HalcTapimmMx METOAIB igeHTU(IKAIIl, SKUH He
BTPATUB TMPAKTHYHOTO 3HAYEHHS 1 3apa3 3aBISKH
Woro BHCOKIH 3aBamocTiiikocTi. lle moB’s3ane 3
3aCTOCYBaHHSIM B  aJrOpUTMi  0araTOKpaTHOTO
IHTErpyBaHHs, [0 MPHUBOAUTH JIO €PEKTHBHOI
HeiTpaizaii 3aBaj. MaTeMaTUyHI OCHOBH METOY
MPUBOIATHCS HIXKYE BIAMOBITHO 10 [7].

Hexait nepenatna QyHKIiSI MOJIEINI OMUCYETHCS
BHPa30M

l+bs+..+b,s"

W) = K )
® l+as+..+a,s"

ne a;, b, i=1, ..., n, j=1, ..., m, — xoediuienTn; K —
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koedimient migcunenHs. [lpudomy m<n jans
Mo, 10 Ma€e (Pi3MUHy peatizalliio.

Meroa 103BosI€ 3HARTH KOS(DILIEHTH a;, b; 1Is
CHUCTEMH 3 INPUBEACHOI IMEpeaaTHO (YHKIIIE
W(s) , mo mae oquHUYHAI KOSDIIEHT i ICHIICHHS
K=1. OcranHe He 0OMeXye 00JACTi 3aCTOCYBaHHS
METO/y, OCKUIbKH KoedilieHT K 3aBKAH MOXe
Oyt oOYHCIEHUN B ycTaleHOMY  (CTaTUYHOMY)
PEXKHIMI.

Poskmagemo y psn Makiopena  QyHKIifo,

obepHeny 110 epenaTHoi pyHkiii W (s) :

l+as+..ta,s”

W (s) -
1+b +..+b,s

(1

=1+Ss+..+ 85" +.. =1+ 8, s".
k=1

Koepimientn S, k=1, 2, Ha3BaHi
«UIOIIAMM»,  OCKUIBKH ~ BOHM  BU3HAYAIUCH
rpad)0aHATITAYHO Ha PO3TIHHIA XapaKTEepUCTHII
cucremu. [lo30aBnsrounce Bin 3HaMeHHUKa B (1) i
PO3KpHBAIOYM IIyXKKH Ta TPUPIBHIOIOYH YJICHU 3
OIHAKOBHMH CTEMEHSIMH KOMIIIEKCHOI 3MIHHOI s,
OTPUMAEMO HACTYITHI dbopmynun 3B 3Ky
koedilieHTIB mepenatHol QYHKIIT 3 IIJIOMIAMH
Cumoto:

k-1
a,=b +S, +XbS;, k=1,2,.,N. (2)

i=1

Ax chinye 3 (2), Oyke MPOCTO KOEPilieHTH
BHU3HAYAIOTHCS ISl MOZIeNi THITy aBToperpecii (AR-
Mozeni), Konu KoedirieHTn b; piBHI Hymt0. Y 1IbOMY
BHITAJKy BianoBiaHo 10 (2) a;=S; .

Jdns  Bu3HaueHHs Bcix koedimieHtiB (1)
JOCTaTHBO MaTH N=m+n pIBHAHb 1 CTUIBKH e
wiom. Tomy y (2) i gani k odMexeHo unciom N.
3aspuuail N < 5, 3aBIAKH MIBUAKOMY HAKOITUYCHHIO
MOXUOKH, 00yMOBJICHOIO oOMexeHHsIM psay (1).
Lle oOMexye MOPSIOK MOJENTI, SIKHH Ha MPaKTHIl
HE TIepEBUIIY€E TPETHOTOo (11 < 3).

Huni goctynHicTh 0OYHCIIOBANBHOI TEXHIKH
JI03BONIMJIA  3aMiHUTH TpadoaHa iTHYHI METOIH
YHCIOBUMH. 3HaileMo, SK MOXHA BH3HAYUTH
mwiomi 3 I1X, sKy Ha3uBalTh 1€ MEPEXiTHOIO
¢dyHkuiero cucremMu A(¢), TOOTO i peakmii Ha
OJIMHUYHE CTyIMiHYaTe 30YIHKEHHS MPH HYIbOBUX
noyatkoBux ymoBax. Came Taky OQYHKIIO MH
BBXXAEMO  33/IaHOI0, SKIIO BiJloMa  ITyCKOBa
xapakrepuctuka BBM, npukian sikoi HaBeAEHO Ha
puc. 2. Jlyig 3acTocyBaHHS METOAY HOTPiOHA JIEIIo
HIIA QYHKITIS

o) =1-h(), 3)

ne h(t)=h(t)/hy, hy — BcTaHOBNCHE 3HAYCHHS

nepexianoi GpyHkmii A(?).
3amuiieMo Ta IpencTaBuMo psaoM MakiiapeHa
neperBopeHHs GYyHKIIT ¢(2) 3a Jlamacom:

1-W(s) A
) =— - PTIEL “)
k=0

ae Koe(ilieHTH |l , 10 Ha3MBaIOTh MOMEHTaMH,
BH3HAYAIOTHCS BUPA30OM

1
W, = ;qﬂ’f)m), k=0,1,.,N-1. (5
Tyr ®“(s) e moximnoro Bix P(s) mopsaxy k.
[Ipsime meperBopenHs ©¢(¢) 3a Jlammacom
CKJIaJae:
Os) = [ome dr. (©)
0

Hudepentiroroun (6) k pasiB Ta MiACTaBISIOYH
pe3ynbTat y (5), oTpuMaemMo

1, :%J.(—t)k(p(ﬂ dt, k=0,1,..,N-1. (7)
*0

®opmyna (7) D03BOJISE BU3HAYUTH HEBIAOMI
koediieHTn posknany (4) depes dynkiio (3)
NUISIXOM iHTETPYBaHHS Y Yaci.

Tenep MokHa BU3HAYUTH 1 1o, 3 (4) MaeMo

sD(s) =1-W(s), ssinxu [1—sDE)| W '(s)=1 .
[liacraBistoun  croaum  Bupa3  D(s)  depes
koedimientn L, 3 (4), a TakoK BHpa3 W)
gyepe3 koedirient S; 3 (1), BiIKpUBaroun TyXKKH i
MPUPIBHIOIOYM Bci KoeilieHTH TpU § B MpaBii
YaCcTUHI HYJIIO, OTPUMAEMO

k=2
Sk =M T 2 WSigs k=1,2,.,N  (8)

i=0

®dopmyna (8) mo3BONIAE OOYMCIMTH  IUIOLII
Yyepes BiANOBIIHI MOMEHTH, BU3HAUCHI paHiIlle.

TakuM YMHOM, OOYMCIIIOBAJIBHUN  IIPOIIEC
AIrOpUTMY ieHTU(IKALl CKIaTaeThCs 3 YOTHPHOX
eTariB:

— popmyBanHs BuximHOI QyHKIIT 4Yacy ¢(2)
BianoBiaHO 10 (3);

— o0uHcIIeHHs MOMEHTIB 3a Gopmyiamu (7);

— o0uucienHs ol 3a Gopmynamu (8);

—obOuncieHHsT  KoedilieHTIB  mepeaaTHol
¢byHkii 3a popmynamu (2).
3acTocyBaHHS HaBEIECHOT 0 QITOPUTMY

00YMOBIIOETHCSI BHOOPOM TIOPSIKY Mojielni. Sk Bxke
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sragyBainocs, N < 5. Iloganplie yTOYHEHHS
MOPSIIKY MOXIMBO 3 ypaxyBaHHIM qrcia
00YMOBIICHOCTI MaTpHIlh, IO OMHCYIOTh JIHIAHY
cucreMy piBHSHB (2) [5]. Ane B HAIIOMYy BHIIQJIKY,
3aBJIIIKM BEJIMKOMY DPIBHIO 3aBaJi, MATPHIIl MOraHO
o0ymoBneHi. ToMy OUTbII TPOCTHM 1 e EKTHBHUM €
BHUKOPHUCTaHHS KpUTEpiro criiikocti Moaeni. Tak 3a
kputepieM CToAo0iM BCi IUIONI S; MOBUHHI OyTH
nomatHiMu., Yucno N BUOMpalOTh  HACTUIBKH
BEJIMKUM, IIOOM BCi IUIOINI Mojemi me Oyiu
nojgaTHiMM, a npu N-+1 3’saBisuiacs xoda OM ojHa
Bi’éMHa IUIOmA. B I1bOMy BHIIAgKy MOJETb
MOXIIUBO BUTOTOBUTH (Hi3UYHO.

Hapenenwmii anroputm OyB peani3oBaHUil B

MPOrPaMHOMY CepeIoBHIILI MatLab 6.5.
OCo0JIMBOCTSIMH MIPOTPAMHU €:
— BUKOPUCTAHHS TJIO0AJBHOI 3MIHHOI  JyIs

30epeXKeHHS TUIOII;

—pukopuctanas 'y SWITCH ne Bcix nat, a
JIUILE AT IPOBEJCHHS TeCTiB 1-01 rpynw;

— BCTAQHOBJICHHSI OJHAKOBOI JOBXHHH BCIX
(aiiniB 1aHuX;

— TONepeHE 3aCTOCYBaHHS ¢buIBTpIB
KOB3a10490r'0 CEpeTHbOrO;

— 3aCTOCYBaHHSA AR-monemi MepIIOro
MOPSIIIKY;

— IepeBipKa MOZETi Ha CTIHKICTh 3a KpUTEpieM
Crononu;

— IpyK pPe3yNbTaTiB 3 BHKOPUCTAHHSAM iX
ONTHMANbHOI  ampoOKCHMAINii 3a  JIOOMOTO0
MOJIHOMY 3-TO MOPSIIIKY.

Otpumanuii rpadik 3a1eKHOCTI TOITI0Cca MOJENi
BiJl TepMmiHy ekciutyatanii BBM mnpuBeneno Ha
puc. 6.

EEX

) Figure No. 1
Ele Edit View Insert Tools Window Help

DEEdES kA A/, B8O D0

Walue of the root

1fsec

] 40 50 B0 70 B0 a0 100 110 120
Days

Pucynok 6 — I'pagik 3anexxnicts mosaroca AR-
MojeJii Bil TepMiny ekcrryartanii BBM

3 rpadiky puc. 6 BUIHO, 110, HE JUBJISYUCH HA
3HaYHUH  PO3KHJ  PE3YNbTaTiB,  KOE]illieHT
MepeKprUBaHHS Jiarnazony (BimHOIICHHS

HaHOUIBIIIOr0 Ta HAWMEHIIOr0 3HAuYEHb), IO
OOUHUCIIeHHH 32 KPHWBOIO AMpPOKCHMAIIil, CKIaJae
npubau3Ho 1,6. lle Moxe OyTH AOCTaTHIM IS
(¢hopMyBaHHs Ha TaKiii OCHOBI JIarHOCTHYHOT
O3HAKH CTaHy po0ouux opranis BBM.

Ha puc. 7 HaBeneHo TOpPIBHSHHS  peasbHOI
nepexigHoi xapakrepuctuku BBM  (IIX Bix Big
16.11.2009) 3 oTpuMaHOWO B  pe3yJbTaTi

MOJICTIOBAaHHA. 3 pUC. 7 BHJHO, ITI0 MOZCITIOBAHHS
nycky BBM naHkow Tmepumioro mOopAaKy €
3aJIOBUTLHUM.

EIBX

) [Figure No. 1
File Edit View Insert Tools ‘Window Help
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Pucynoxk 7 — I'pagiku peanbHoi Ta
3MO0/1eJ1bOBAHOI MEePeXiTHUX XapaKTePUCTUK
BBM

BUCHOBKH

Po3pobiiena Ha 06a3i enkomepa tumy E40SS8-
800-3-T-24 ¢ipmu Autonics, koHtpoiepa CPU

313C-2DP  ¢ipmu  Siemens Ta  CTBOPEHOIO
MIPOrpaMHOr0 3a0e3MeYeHHS BHUMIpIOBaJIbHA
cucTema, sKa JI03BOJSIE 3HIMATH  TEpexiHy

(posrinny) xapakrepuctuky BBM 3 moctatHbOO
TOYHICTIO.

Ha ocHOBI  ekcriepuMEHTaIbHOTO MaTepiany
(29 mepeximHUX XapaKTEPUCTHK OTPUMAHHUX Ha
mpotsizi 2009-2010  pokiB) Oyma mpoBeneHa
inenTudikamis Meromom CHMOW0 — BHU3HAYCHUU
nomoc  AR-mopmeni Big TepMmiHy —eKcIuTyaTarii
BBM, sakmii Moxke OyTH TpUAHATHA 32
JIarHOCTUYHY  O3HAKY TEXHIYHOTO  CTaHy
(3HOIIEHHST) F10ro poOOYHX OpraHiB.

BigmiueHo, 110  eKcIiepUMEHTajdbHa  0a3a
MpoBeZicHOT  imeHTH(IKAIl  XapaKTepu3yeThes
3HaYHAM PO3KHJIOM JaHHX, 100 OOYMOBHWIIO
MOPIBHSAHO  HHU3bKY  TOYHICTHP  BHU3HAYCHHS
napamerpis. [Ipu popMyBaHHI eKCIIEPUMEHTATBHUX
MarepiajgiB  B3arajgi He Oyjga  BpaxoBaHa
HEKOHTPOJbOBaHA 3MiHA 3YCHJUIL TPHUTHUCKAHHS
BaJKiB 0 OiroBoi  JOpbkKH. BpaxyBaHHs
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OCTaHHBOTO Yy  TOJAIBIIAX  EeKCIIePUMEHTax
JO3BOJIMTh  MIABHIIUTH  TOYHICTH  OTPUMAaHHS
JIarHOCTUYHOT O3HAKH 1, BIMOBIJHO, PE3YJITATy
BHU3HAYEHHS TEXHIYHOIO CTaHy pOOOYMX OpraHiB
BBM.
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