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HOBE NMPOBE/IEHHOTO HCCTIENOBAHS GBUIH MOTYYEHH Ty
PE3YBTATH, Z€BATH KOMTIOHEHT BEKTOPA N, HOPMHPYIOTCH, OPMHPYS TeKymtii
Bextop Nix HopMmpoBasHEX Kowmowent. Bextop Ny obpaGatsisaetes HUC
/U5 ONpeIereHHA COOTBETCTENA peiy paGoTt penakcoverpa TIMP, 1 sakmo-
eHite O PeIME PaGOTE PENaKCOMETPA (OPMHPYETCH B BILTE OTHOO W3 FHa'
HHii BekTOpa KOHTPOTA Now = [«Hopway, «Henpasisnon w «Heonpenerner-
HOCTEY].

PesyImsTaThi KOHTOTA BHIBOATCA HA MOHHTOP OIIEPATOPA, A TAKKE COXpA
HAIOTCH B 63 AHHBIX O (YHKUMOHHDOBANMI KOMIVIEKCA MHOTOMGpaMeTpi-
seckoro korpons TTITK /u1s mpHHATIS MansHefinmnX pemerti.

KOHTpOITS COCTORHIS PeAIMA PAGOTH CHCTEMS! YHETa XapaKTepHCTHK
CKBXHHHOI KIIKOCTH, HE)TH 1 OKpYKAOIIEii CPETH TOTKEH MPONIBOTNTCH
nyTem cpasterns wMepseMsIX napavetpos [IMP-penakcaimn N ¢ Teoperise-
cKivm sHatenuaM N, NAPAMETPOB, MOTYMAEMBX MyTeM ammpoKcHMamtii
oruGatomeit KPHBLIX CHIHATOB CTIHH-3XO 110 MPOTOHHBIM (hazam. OTHOCHTES-
HAA BETHAHHA OTKIIOHEHIA MAPAMETPOB NPEICTABIACTCA B BIE:

Vi )-100% “@

3HateHHeE oy JOMKHO GHITh GTHIKO K HYITO, STO CBIICTETCTRYET O Mpa-
BiTbHOM hyHKIORHpOBaI penakcoverpa IIMP B cocrase TTTK u sepocT
Merok wivepenns xapaktepucrik CKIK, HedyTi 1 5ot okpysasomeii cpe-
761, B CYHasX, KOTQ BETHYNHA Oty MEHBIIE IOTYCTHMOI (HATpHMEP, o |< 30,
e o — cpenexsanpaTieckoe oTkionerne CKO) [3], creayer rosopurs,
o Hopwe B paGore TTTTK 1 nporpassist 0GpaGoTk xassix IMP-perakcartn

JIpyrine CriocoGOM OmpeAEHIE HEOGXOMMIX AHATHTHNECKHX Mapa-
MeTpos aBnReTCR HemocpeeTaexmbi onpoc TTITK ¢ nomomsIo pacnpocTpanés-
nbiX nnTepdeiicon casi: RS-485, GSM, Internet.

KIHERTCKas! HaCTS QBTOMATHSHPOBAHKOI i (pOPMALTHOHHO-HIMEPHTE L HOT
CHCTEMS! KOHTPOIIA HAXOHTCA Ha MECTE PACTIOTIOKEHHS KOMIVIEK<a, OHA COCTONT
W3 MAPUIPYTH3ATOpA KAHATOB CBAM, KOTOPHii MIOSBOIAET, ¢ OTHO CTOPOHH,
BecTn onpoc paswbix TTTTK, pacTionoAeHHbIX Ha PAsHEX CKBAMHAX WIH YoTa-
HOBKAX MIOATOTOBKH HedpTH Ha wHpOBOM MecTopoxaermi (LIM) o npotokony
RS-485, a ¢ npyroii cTopowsi, Mo ceti GSM MOTY9aTH W OTIPABIATH OMPOC
sepes cets Internet wa cepsep cucTemst Koutpons LIM. asTomaTimposansofi
HHOPMAIIONHO-H3MEPHTE RO CHCTeMH KOHTpon TpemymecTsom nepen

PYSHBIM CTIOCOGOM MOTYHEHIE AHKHIX, SBIRCTCA WCTAHIMOHHEI, GasHpyio-
uiics Ha npHHINAX paGOTH CoToROI cBA3H W ceTn Internet [3]
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CoBepuiercTBoBaNHE MexaHH3MOB yanenroro onpoca MK s m
HEHIA MHOTOTIAPAMETPHYECKOTO BEKTOpA HMEpEHHii, BIAETCA OTHOl W3 r1aB-
HEIX 307104 HH(POPMAIIHONHO-H3MEPHTEBHOTO 0GopyoBais 1a LIM.

Heroummn

1. Akceros C.B., Hosocensuies B.F. Oprammsamis u mcromssosaie
nelipomsix cereii (weTonst 1 Texwonormn) / Akcenos C.B., Hosocensies B.E.
Tomek: HTJL, 2006. 128 c.

2. Tnassipus T'B., Yeos H.C., Baxnatos JIB. Anamis Hexomworo ancia
eeKTOB B MPOrPAMMHOM OGECTIEHEHIH MHKpOPOLECCOPHOTO YeTpOiicTBa
peneiioii samust // BecTaink KasaHekoro rocylapCTBeHOTO JHEPTeTHIECKOr0
yuusepentera. 2020. T. 12, o 1 (45). C. 40-45.

3. PenacomeTp mpoTomHoro marmmHoro pesonanca / P.C. Kamaes
[ 2p.] // TipuGopst w Texwika sKcriepumenTa. 2019. Ne 2. C. 145-148.

4. TexHOOHH IKCTpeCc-KOHTPONA  OIHCTKH HETH OT MpiMeceii B Me-
XATPOHHOIi YCTAHOBKE C YMPABTEHHEM OT NPHGOPHO-TPOTPAMMHOTO KOMILIEKCa
na Gase TIMP-penakcomerpuin / O.B. Kosenko // XuMieckas TeXHOTOTMS.
2022. e 23 (3). C. 131-137.

4. On-line nuclear magnetic resonance analyzer for the production
emulsion fuels [Inexrpormsiii pecype] / V.0. Kozelkova et al.] / Proc. of the

4" International Youth Conference on Radio Electronics, Electrical and Power

Engineering. Moscow, URL: https://ieeexplore.ieee.org/document/97314:
(nata obpamesms: 17.11.2022).

5.Tlonomapes C.B., Wlmmuna T.B. Merponiorns, cramiapriaimis,
ceprudukauns: yue6. 113 sysos. TamGos: Man-so TOY BIO TITY, 2010.
%c.

6. Lsnenxos C.B., Aradonos EJI. Kouuenus KoMniexcHoii cueremst
KOHTPO13 IHEpro>pheKTHBHOCTH MeXaHHsHpoBaHHOii 106k e // Usse-
i BeicunnX yueGHbix sapesenvit. TipoGnems suepremikn. 2021. T. 23, Ne 4.
C. 180-196.

1134

=D |

s
]
@
]
Q




image1.png
1 71082 | — 100% + | B O

®@VRM.GROUP

VRMASTER

VIIl HauuoHanbHAs Hay4YHO-NPAKTUYECcKas KOHpepeHuus
(KazaHb, 8-9 nekaéps 2022 r.)

MATEPUAJIbl KOH®EPEHLIUU

=L

le
1}

#
noazs B




image2.png
carning KT3Y x | B Nowra Mailru x @ uUn

C @ oaiin | C/Users/ovseenko.ga/Downloads/CBopHink%20MpubopocTpoeHmed:

Untitled 2 /1022 | — 8% + | B O 3 &

Musiicreperso wayxn i Buicutero oGpasosasis Poccuiickoi deepann

Desepantiioe rocyapeTReIIOe GO KETIOE OGpaSOBTEALIIOE Y
Bucitero o6paonana «KaMaHCKI FoCYIAPCTRCHIL SEPrTCCKLi YHIBSPCHTET)
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Peemsens:
K, 328, KapeAPOTi HEKTPONPHEOLA 1 S1EXTPOTENHHKH
@IBOY BO «KHHTY» B. T. Maxapon

Kz, Texi. HayK, an. Kadbe PO STEKTPOSHEPTETIECKIX CHCTeM h ceTeli
OIBOY BO «KI3Y> B. B. Makeion

TIpuGopocrpociie 1 ABTOMATHIMOBANILE 1eKTPONPHEOX B TomIn
HODNEPreTHIECKOM  KOMILIEKCE N AWIMINO-KOMMYNATLOM X03siicTie
warepuars VIl Haunowansuoii nayssio-npaxmiiecoii xondepentuan (Kasau,
8-9 zckaGpa 2022 1.) / peaxonzerna : . 0. AGayanaiion (taamii peiaxTop).
I T. Axsierosa, O. B. Kosensos, O. B. Ifsersosa. ~ Kasam, : KI9Y, 2023

bo-swepreTIeCkON
o IO KoY oM Xo3AcTIE» o CAEYIOUIN 13y L UIpARCIUIAN:
1. Tipuopoctpoe ol MEXSTPOMILLX U poSoTOTCXII
cxix cicrem  TIK 1 KX,
2. Dnexposueprema, SneKTpoTeNIIE T —

Hinosauomuse rexuonor » TIK i KKX.
T ——

I — pr—

Snepro

9. Tewtocnatiacrie u KKX.

Tipeaniasien 113 Hay X PABOTHNKOS, ACHMPAITOR }i CTEIATHCTOR, paGoTalc-

X B Gpepe JHCPITH, & TAKAE 1 03y YGIOUUNCH SHEPIETIECKOTO HPOGILIA.
Marepuanis toxiaion ny res i astopekoll peaaki
22 1x coneparte 1 astopon.
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AJITOPHTM PABOTBI CHCTEMbI KOHTPO/I51
OYHKIHOHHPOBAHISI [IPHEOPHO-NPOTPAMMHOTO
KOMILIEKCA HA OCHOBE HEITPOHHOIT CETH

Onceertko Famiia Auaroseana’, Kauaca Pycres Cyraixasurroni
Kosenkon Oer Baaznnpoairs’
1SQIEOY BO (KDY, r. e
" galinka.ovseenko@mail.

B CTaThe MPEACTARIEH AATOHTM CHCTEMS KONTpOTE (hyHKIHONHPOBAIIS IPHGOPHO-
HpOrpaMMIOro. KOMILICKEA MmOrOKaHaLHOro Heperns MIIP-napaeTpon Ha ociione
Meroa TTMP-petakcoMeTpiH, HCTOILSYIOUIETO HCKYCCTENNYIO HEAPONIYIO CeTS i TpOr-
pasnuiyio peaatto.

Konouensie c:10ma: aropiny, neiiponias cere, wero [IMP-perakconerpis, avmi-
Y3, CHCTEM KONTpOTS byHKIHONpOBaIS

ALGORITHM OF OPERATION OF THE CONTROL SYSTEM
FOR THE FUNCTIONING OF THE INSTRUMENT-SOFTWARE
COMPLEX BASED ON A NEURAL NETWORK

Ovseenko Galina Anatolyevna', Kashaev Rustam Sultanhamitovich’,
Kozelkov Oleg Viadimirovich'

"**Kazan State Power Engineering University, Kazan

" galinka.ovseenko@mail.ru

The article presents an algorithm for monitoring the functioning of an instrumen-
software complex for multichannel measurement of MPR parameters based on the PMR-
relaxometry method using an artificial neural network and software implementation.

Keywords: algorithm, neural network, PMR-relaxometry method, amplitude, fur
tioning control system.

Goe BHIMANHE YACIAETCH PaspaGOTKH ATTOPHTMA CHCTEMH! KORTOIE
KUMOHHPOBAHHA MPHGOPHO-MPOTPAMMHOTO KOMITIEKCA  MHOTOKAHATHHOFO
wivepenns  TIMP-napaverpos Ha octose Meroma TIMP-penakcomeTpis,

HCTIOT3YIOMEro HeKyCCTBERHYIo Heiipotnyio cets (HHC).
B MH(OPMAIMONHYIO CETh TIOCHITACTCH KOMAHTA 3AMOMHNTS TeKyIe
nepuMeHTATLHbE BeKTOpa Wavepewnii [IMP-napavetpos Ny =[Tow. Tasis
Taci, Pani Pasis Paci Axis Anis Acl, 1€ Tans Toni, Taci, Panis Pasi, Pacis Aais Az
s, ~ BpEMEHA CTIMH-CTIMHOBOi PENaKCAIIN, HACE/IEHHOCTI NIPOTOHOB M AMILTH-
X0, i — HHzeKe epementof, j = A, B, C — MoneKynapHsie
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asei, K KOTOpHM OTHOGATCH SKcrepiMeHTaTbHE Tonc, Prasi
JlaHHEE MHOTOMAPAMETPHYECKOrO BeKTOpa HiMepentii N, 00paGaTHBaIOTCH
10 opuysam pasenenns oruGaromeii curHaTos cr-5x0 (C3) Ha Kowmo-

T Ay exp(~1/T3),
In(A/Ag) =~ /T + Ind,

Onperererme TIMP-NapavETpOB OCYIIECTBIAETCH MOCTPOCHHEM OT Bpe-
Menn ornGaiomeii C ypasHente (2) B monyorapudirieckom Macurmate
W rpadoaHATHTHYECKIN pavienenteM OrHGaloIe HA IKCTIOHEHIMATBHEE
KOMIOHEHTH, Kak 570 1IOKa3aHo Ha pic. |

Puc. 1. Pasioenie oruGaiomeil cHriiion cru-»xo 5 Mmorofasuoil awixocrt
43 TP KCOHEIIATLLE KOMIONCHT

Tocre norapudmpoanis sRaterwii avnnTys C3, Hepes TOUKH, CoOT-
BETCTBYIOIINE /UTHHHEIM BEMEHAM, TOKAUIMECH Ha THHCHHYIO JABHCHMOCTS,

NIPOBOHTCH MPAMAS, OMCHBACMA YPABHEHHEM (2) H ONPEAETAIOTCH TeOpeTH-
seckie TIMP-napasetpst Tauscir, Paascir, Aascir
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DuamKo-xmIIECKIE MapaMETPL, OnpeACIAENIE T
Ty w Ty w HacenennocTeii npotoHos P crie

[y~ oHepris aKTHBAIINH MOTIEKYIAPHOTO JIBICHH, To— BPEMS AHHH MPOTO-
Ha B OO MOSHINH, Tos — BPEMS KOPPETALIH OGMEHA, Tc — BPEMS KOppers-
i, (r;) — cpemee MexnpoTORHOE paccTosme. Takin 06pasow, o KeKoTo-
pu 3 swazuari TIMP-NIapaveTpos: HAMQTbHBIM AMITHTYAGM CHHH-OXO
Ay .0, HACETIEHHOCTAM IPOTOHOB P 3, . BPEMEHAM PenaKcait T, 1, ¢ MOKHO
OCYUIECTBINTS  MHOTONIAAMETpHECKHil QHATIA XGPAKTEPHCTHK KHIKOCTH
Ha wipos UIEKTYATHHEIX MECTOPOAKICHHAX.

Tpi wsMeperiA HanGorIee YIOGHEIM ABIAETCH BPEMS CTIHH-CIHHOBOF pe-
nakcamn T, TIOCKOTHKY /L% HMEPEHHS BPEMEH CIIMH-PEMIETONHOl petaKca-
i T, TpeGyetcs spews 27 = 5T A% BOCCTAHOBTCHIE HAMATHIYEHHOCTS, T/IE
T — nepuon samycka mMmyHCHON MoOCTEROBATENBHOCTH (90°-T-90°T-180°)y
wawepenis T, JL1% BOTH! B CKBAKHHHOM KiKoCTH Tix 2 cek, noIromy nph N
100z mpi oHOKpATHOM H3MepertH (4HCTe Kakomewwii £ = 1) noTpeGyer-
cx Bpews 1 = 1007 = 5007, ~ 16 minyr. Topaso Gonee oneparmsisin (spems
HIMEPEHIS B CPEAHEM 2 MIHYTH) SBTACTCH HCMOTHIOBAHHE WMIYTHCHON
nocrenosaterocti Kappa — Mapeerna — MefiGys ~ 'na (puc. 2), kotopas
T03BOTAET YCTPAHHTH KO BIMAHME HA PEIyTHTATH W3MEpEHHii HETOAHOCTH
HACTPOFiKH THTETBHOCTEli HMITYTbCOB W BTAHNS AMysH MOTEKY! mOX

ACHCTBHEM FPATIHEHTOR MATHHTHOTO MO7S.

Puc. 2. Manioctpauns etoza Kappa - Mapeenia  MeiiGysa ~ [ 118 xowmencaun
naxomens ouMGKH 8 HocnEORTe k0TI WyTyThcon Kappa — Mapcenra
W TpagiIteckoe MOBPAACIIE AT ILCOR 1 CHINZI0R

PasrocT Bemcrennsx no ypaskenne (2) u (3) TIMP-napaverpos
€ SKCTIEPHMEHTATHEINIH WX HAEHHAMH OGPATYIOT TeKYIIHii BEKTOP:

WA2a3- Asat | JA2xo - Aaat [ Aans - AaatllTaas - Taar |, [Tass - Tost | Taco -
hPasa= PaxthlPana- Poxt WPaxo- Pasr HI

 acesmen suavermams TIMP-niapaserpos u1s Ajp — Ajr, T~ Tir, P~ Pix
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