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Ilpoananizosano neobxionicme idenmugixayii Oeghexmis i301YilH020 NOKPUMMSL NIO3EMHUX HAGMOo2azonpo-
600i68. Hasedeni ocnosni npobaemu, sKi Hauacmiuie UHUKAIOMb NIO 4aAC KOHMPOJIO CMAHY 1307yl

Ha ocnoei ompumanux pauiwie meopemuynux pe3yibmamis 3anponoH08aH0 KOMHIEKCHUL MEmo0 00Cmedicet-
HSL [30/YIUHO20 NOKPUMMSL NIO3eMHUX HAGMO2a30npo600iE i3 NOBEPXHI 3e ML WLISAXOM GUKOPUCMAHHS 080X IHGOP-
MAMUSHUX NAPAMEMpPI6 KOHMPOIO: 3HAUEHHST CIMPYMY 8 CHIIHKAX 00CTIONCY8aH020 mpyOOnpogody ma numomozo
3¢y8y asu cucHany.

Ha niosemnomy mpyb6onpoeooi, posmiuyeHomMy HaA CReyiaibHOMY HABUALLHO-HAYKOBOMY NOJICOHI, CMEOPEHO
wmyuni 0eghexmu i301YIUHO20 ROKPUMMsl, NOOIOHI 00 MUX, WO MOJCYMb Mamu Micye nio yac ekcnayamayii Oito-
YUX HAMO2a30nposo0ie, — HACKPI3HI Oehekmu ma GlOMaAPy8anHsL i301AYil.

Pospobreno excnepumenmanvhuii 3ipeysb iHopmayitino-eumipiogaibHol cucmemu 0 KOHMPOTIO CMAHY 130~
JIAYIUHO20 NOKPUMMSL §3 MOJICIUGICIIO pecCmpayii 3HaUenb OCHOBHUX THHOPMAMUSHUX nApaMempis. 3a 00nomozoio
po3pobaenozo 3ipys IBC na HaguanbHO-HAYKOBOMY NOJI2OHI NPOBedeHO Da2amopasosi GUMIPIOBAHHS 3HAYEHb AMN-
imMyou iHOpMamusHo20 CUSHALY 8 CIIHKAX 00CIONCY8AHO20 NIO3eMHO20 mpyoonpoeody. Ompumano 2pagiuny
3ANIICHICMb, KA 8i000pPANCAE BUMIDSHI YCEPEeOHEHI 3HAYEHHS aMNIIIMYOU O0CTLONCYBAHO20 CUSHALY | Xapakmep ix
BMIHU 8 MICYL WIMYYHO CMEOPEHO020 HACKPI3H020 Oeekmy i30JYiliH020 NOKPUMMSL, d MAKONC HA8EOEHO AHAIMUY-
HY 3ANI€AHCHICMb, KA XAPAKMEPUZVE OMPUMAHY KPUBY.

Haseoeni pesynomamu eusnauenusi numomozo 3cysy ¢pasu Ha 00panomy nio3eMHOMYy mpyoonposodi ma
OMPUMAHO X 6HI 3MIHU, XapakmepHi 0151 0eghekmia I30JAYIHO20 NOKPUMMSL MUny 6i0ULapy6anHs.

3icmasnenns ompumanux pe3yibmamie nOYepeosUx SUMIPIOBAHb 080X THHOPMAMUBHUX NAPAMEMPIE KOHMPO-
JI0 003601UNI0 UOLIUMU 0COOIUBOCMI IXHBOIL 3MIHU, HEOOXIOHI 05l I0eHmupikayii 6udy degexmy 301yl

IIposedeno konmpons cmany i301YitiH020 NOKpUmMMmsi Ha Ol04oMy 06 '€kmi Haghmoeaz06020 Komniexcy Yipa-
inu — Hagpmonepexauysanvhiti cmanyii. Ompumani pe3yribmamu KOHMPOJIO i3 GUAGICHUMU MICYIMU OeheKmis i30-
JAYLL niomeepOodiceni nPo8edeHUM ULYPPYEBAHHAM HA BUSHAYEHUX OLISTHKAX.

Kitro4oRi cioBa: MeTo, iHpOpManiiiHO-BUMIipIOBaJIbHA CHCTEMa, KOHTPOJIb, METOIMKA, 1HGOPMATUBHUI Hapa-
METp, 3HAUYEHHS CTPYMY, IUTOMUH 3CyB (ha3u, BiAIIapYBaHHS 130JIILI1.

Tpoananuszuposana neobxooumocms udenmupurkayuu 0e@ekmos uz0IAYUOHHO20 NOKPLIMUL NOO3EMHbIX He-
@meeazonpoeodos. Ilpueedenvl 0cHOHBIE NPOOIEMbL, KOOPbIE Yale 6Ce20 GO3HUKAIOM NPU KOHMPOIE COCMOIHUL
uzonAYUU.

Ha ochosanuu nonyuennvix panee meopemuyeckux pesyibmamos npediodicer KOMNIEKCHbI Memoo 06Caedo-
6AHUSL USOTAYUOHHO20 NOKPLUNUSL NOO3EMHbIX Hepme2azonpogodos ¢ NOGEPXHOCMU 3eMAU NYMeM UCNHOTb308AHUSL
08YX UHMOPMAMUBHBIX NAPAMEMPOE KOHMPOJS: 3HAYEHUEe MOKA 8 CINEHKAX UCCAedyeMo20 mpybonposooa u yoein-
HO20 cosu2a hazvl cucHaua.

Ha noozemmnom mpybonposode, pasmewyeHHoM Ha CNeYuarbHOM Y4eOHO-HAYYHOM ROJUSOHe, CO30aHbl UCKYCC-
meeHHble deeKmbl U30TAYUOHHO20 NOKPLIMUSL NOOODHbIe MEeM, KOMOpble MO2YN UMENb MeCo HPu IKCIILYamayuul
Oelicmayiouux Hepme2azonpo8oo0s, — CKEO3Hble Oe@eKkmul U OMCI0CHUsL UZ0TAYULL.

Paspaboman sxcnepumenmanvuviii 06pasey uH@GOPpMayUOHHO-USMEPUMENbHOL CUCmeMbl Ok KOHMPOJS COC-
MOSHUSL U30JSIYUOHHO2O NOKPLUNUSL C 803MONCHOCTBIO PESUCTNPAYUL 3HAYEHUL OCHOGHBIX UHMOPMAMUSHbIX NaApa-
mempos. C nomowpio paspabomannozo oopasya UUC na yuebHO-HaAyuHOM NONUSOHE NPOBEOeHbl MHOZOKDAMHbLE
UBMEPEHUs 3HAYEHUT aMNIUMYObl UHPOPMAMUBHOLO CUSHALA 6 CIMEHKAX UCCAeAYeM020 NOO3EMHO20 mpyOOnpoeo-
oa. [lonyuena epaguueckas 3a8uUcUMOCmb, OMPANCAIOWAS. USMEPEHHbLE YCPEeOHEeHHbLEe 3HAYEHUs AMNIUMYObL UCCIIe-
0yeM020 CUSHANA U XapaKmep UX UBMEHEHUsl HA YUACmKe UCKYCCMBEHHO CO30AHHO20 CKBO3HO20 0eheKma u30nayu-
OHHO20 NOKPLIMUSL, d MAKIICe NPUBCOCHA AHATUMUYECKASL 3A8UCUMOCTIb, XAPAKMEPUIVIOUAsl NOJIYYEHHYIO KPUBYIO.

Tlpusedenvt pesyrbmamol onpedeneHust y0enbHo2o coguea (pasvl HA bLOPAHHOM NOO3EMHOM MpPyOOnposode u
NOJIYUEHbL UX SIGHbLE USMEHEHUsl, XapakmepHble OJisi 0eheKmos U0IAYUOHHO20 NOKPbIMUSL MUNA OMCAOCHUSL.

Conocmasnenue nomyueHHblx pe3yibmamos noouepeOHbIX USMEPEHUL 08X UHDOPMAMUBHBIX NAPAMEMPO8 KO-
HMPOJIL NO360]IUNI0 BbLOCAUMb OCOOCHHOCMU UX U3MEHEHUs, HeoOXxooumble 01 uoeHmupurxayuu euoa oepexma
uzonAYUU.

IIposeder KOHMPOIL COCMOSHUSL USOIAYUOHHO20 NOKPLIMUSL HA Oelicmeyioujem 00bexme Hepmezaso8020 KoM-
niexca Yikpaunvl — neghmenepexauusaioweti cmanyuu. I[lonyuennvie pe3yiomamol KOHMPOJs C GbIAGIEHHbIMU MEC-
mamu 0eghexmos uzoAYUY NOOMEEPIHCOCHbL NPOBEOCHHbIM ULYPPHOBAHUEM HA ONPEOeSICHHbIX YUACMKAX.

KiroueBrie ciioBa: MeTos, HH()OPMAMOHHO-U3MEPUTENIbHAS CHCTEMA, KOHTPOJIb, METOIUKA, WH()OPMATUBHBIM
napamerp, 3Ha4eHHe TOKa, yIAEIbHBINA CIBUT (a3bl, OTCIIOCHHE HU3OJISIHH.
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The necessity of buried oil and gas pipelines insulated coating defects identifying is analyzed. The main prob-
lems that can arise during insulated coating condition control are presented.

A complex method of buried oil and gas pipelines insulated coating inspection from above the ground based on
earlier achieved theoretical results is suggested pathway using two information-bearing testing parameters: the
current value in the test pipeline walls and specific phase displacement of the signal.

An artificial insulated coating defects that may occur while efficient oil and gas pipelines exploitation — holes
and disbonded coatings — are constructed at the located at a special scientific-training range buried pipeline.

An experimental model of information and measuring system for insulated coating conditions testing with the
possibility of the main information-bearing parameters values registration is developed. The multiple determina-
tions of the message-bearing signal range value in the analyzed buried pipeline walls are realized at the scientific-
training range by the dint of developed experimental model of information and measuring system. The graphical
characteristic which represents the measured testing signal averaged range values and character of their changes
in a segment with artificially created hole of insulated coating defect through defects is received. Also an analytical

dependence that characterizes an achieved graph is presented.

The results of the specific phase displacement at the selected buried pipeline are presented. Also the visible
changes of such parameter that are individual for the disbonded insulated coating defect are founded.

Received results comparison of the two information-bearing testing parameters time-shared measurements al-
lows the speciality allocation of its changes that are necessary for the type of insulated coating defect identifying.

Insulated coating testing at the efficient oil and gas facility in Ukraine — pump station — is done. The obtained
testing results with the identified places with insulated coating defects are confirmed by the using of pit sampling at

the certain areas.

Keywords: method, information and measuring system, testing, technique, information-bearing parameter, cur-
rent value, specific phase displacement, coating disbondment.

Beryn. Ha choroani 1ocToBipHHI Ta CBO€Ya-
CHHI KOHTPOIIb CTaHY 130JISIIITHOTO MOKPUTTS MiJI-
3eMHHX Ha(TOra3zonpoBojiB OOYMOBIIOEThCS He-
o0XifHicTIO 3a0e3neueHHs JOBrOTpUBANIOl, Halili-
HOI Ta 0e3MEeYHOT eKCIUTyaTalil TaKux TpyOoIpoBi-
JIHHUX CcHCTeM. Pe3ynmpTaTh KOHTPONIO TOBUHHI
BKJIIOYATH 1H(OPMAIIiIO PO HASABHICTh THX YU IH-
mux Je(eKTiB 130MALIIHHOrO MOKPUTTS, a TaKOX
OLIIHKY CTYyIEHS iXHBbOI HeOe3leku. BUHUKHEHHS
nedeKTiB 1300411l Moke OyTH TOB’si3aHe 13 BILIH-
BOM OTOUYIOUOI'0 TPyOOINpPOBiJ IPYHTOBOI'O cepe-
JIOBUIINA, & TAKOX 13 OCOOIMBOCTSIMH EKCILTyaTallil
mijg3eMHuX HadrorazornpoBoiB. HasBHicTh nede-
KTiB 130JIALIIHHOTO MOKPUTTS € OHIEI0 13 IEPIINO-
MPUYMH PO3BUTKY HeOE3NMeuHUX KOPO3iHHUX TMpo-
IIECIB OCHOBHOT'O MeTajly TpyOompoBoaiB. Ocob-
JUBO aKTyaJlbHOIO Taka mpoOieMa MocTae Juis
00’€KTIB MiABUIICHOT HEOE3MEKH — ra30KOMIIPECO-
pHEX Ta HadToNepeKadyBalbHIUX CTAHIIN, OCKiJIb-
KM aBapil Ha HUX MOB’S3YIOThCS 13 MaTepialbHUMH
30MTKaMH, a TAKOX 13 3HAYHUMH 3arpo3aMu KUT-
TIO Ta 310POB IO JIIO/ICH.

Ha ocHoBi aHani3y aiTepaTypHUX JuKepen yci
nedeKTH i 130JI$[IIII/IHOFO IIOKPUTTS MiA3eMHUX Hag-
TOTa30MPOBOJIIB MOXKHA MOMUIATH HA JBA BUIM:
HACKpi3Hi AedekTn Ta BiamapyBanHs i3omsimii. [Tix
Bi}:[IHﬂpOBaHOIO 1301IALIEI0 MOXKYTH pO3BHBATUCS
KOPO31iHI MPOIIECH HE Tak IHTEHCHBHO, SK NPH ii
HACKPI3HOMY MOUIKO/DKEHHI, TIPOTE BHUSABUTH Bill-
IIapyBaHHs ICHYIOUMMH METOJAMH KOHTPOJO JI0-
BOJTi CKIIQJTHO.

3apaua pociaimkenns. HeoOXimHicTh iieH-
TUdiKanil BUIY NePeKTIB i30JAIil MOSCHIOETHCS
HacamIlepe/l pi3HUM CTyMEHeM IXHbOi HeOe3MeKH.
IcHyro4l miAX0aM 10 KOHTPOJIIO CTaHy 130JSIIHHO-
TO MOKPUTTSI HE J03BOJISUIM 3 BHCOKOIO TOUYHICTIO
Ta JOCTOBIPHICTIO BUSBIATH Ta iNCHTH(IKYBATH
yci aedekTd 130JAIIMHOrO MOKPUTTS MiA3EMHHX
HadrorazonpopoiB. ToMy aBTopamu Oysu IpoBe-
JICHI TEOPETHUYHI JOCHIKSHHS IOJ0 YIOCKOHA-
JICHHSI Ta PO3BHUTKY ICHYIOUMX OC3KOHTAKTHHX Me-
TOB KOHTpOIIO [1-4]. OcobinBa yBara Oyna npu-
nineHa ae)eKTaM TUIY BifIIapyBaHHs 1301111,

[IpoBeneni Teopernyni mociiukeHHs [1-4]
JO3BOJIMJIA OLIIHMTH MOXKJIMBOCTI 3aCTOCYBaHHS
CJIEKTPOMArHiTHUX METOJIIB KOHTPOJIIO ISl BHUSIB-
JIeHHsI Ta imeHTHdikanii aedeKTiB 130JAIiiHOro
MOKPHUTTS MiI3eMHHUX Ha(TOra3onpoBoiB, a TAKOX
Jland 3MOTy OTPUMATH QHAIITUYHY MOJENb 3AIEK-
HOCTI 3CyBY (asu JUIsl BiIIIApyBaHb PI3HUX PO3Mi-
PiB Ta JUIsl PI3HUX THILB IPYHTIB, y SKHX PO3Millly-
€TBCS JIOCTIKYBaHUI Min3eMHUi HadTorazomnpo-
Bix [4].

OnHiero 3 OCHOBHUX TPOOJIEM MPH KOHTPOII
CTaHy i30JSIIMHOrO TIOKPHUTTS MiA3EMHUX HadTO-
ra3olpoOBO/IB € HEOOXIAHICTE WYphyBaHHS AUISH-
KM i3 NOTEHUIAHO HassBHUMH Je(eKTamu i30msuii 3
METOI0 OLIHKH JIOCTOBIPHOCTI NPOBEIEHOTO KOHT-
pomo. OcobnuBi TpynHoui 3 mypdyBaHHIM BU-
HUKAIOTh Ha TEPHUTOPIl CKIATHUX TEXHIYHUX
00’€KTIB — Ha KOMIIPECOPHHUX, TMepeKadyBaIbHUX
CTaHIisIX, J€ MPUCYTHS 3HAYHA KUIbKICTH CYMiXK-
HUX KOMYHIKalliii (CyMikHI TpyOonpoBoau, xabe-
JIbHI MEPEeXKi, ONTOBOJIOKOHHI JiHil Ta iH.). Ha na-
HUH Yac B ICHYIOUHX JITEpaTypHHX JDKepelax
MPAKTHYHO HE 3YCTPIYalOThCSA JOCTIKEHHS, B
SKHX Pe3yJIbTaTH OOCTEKEHHs 130JAIIHHOrO Io-
KpHUTTSl MiATBeppKyBanucs 6 mypdysannsm. Ta-
KHM YMHOM, MOYKHA TUIbKH OTOCEPEAKOBAHO CY/IH-
TH NP0 BIPOTIAHICTH PE3YJIBTATIB MPOBEACHOTO
KOHTpOI0. OTKe, BAHUKAE HEOOXIIHICTh MEPEBip-
KA OTPUMaHHX PE3yJbTATiB 3 METOK OLIHKU PIBHS
TXHBOI JOCTOBIPHOCTI.

Jlana CTaTTs NpPHUCBSYEHA EKCIIEPHMEHTAIb-
HOMY HiATBEPKCHHIO POBEICHNX PaHille Teope-
TUYHUX JOCII/KEHb MIOJI0 3aCTOCYBaHHS KOMILIE-
KCHOT'O IIAXOMy JJIs BUSBJICHHS Ta imeHTH]IKaIl
nedekTiB 130MAiHHOTO MOKPUTTS MiI3EMHHX Had-
TOra30MpOBO/IIB.

OcHoBHMII MaTepian aociaigxenb. OrTpu-
MaHi pe3yabTaTH. Ha OCHOBI OTpHMaHHMX Teope-
THYHUX pe3ynbTaTiB [1-4], aBTOpamu 3ampornoHo-
BAHO KOMIUJIEKCHHI METOX OOCTEXEHHS 130JISALii-
HOT'O TOKPUTTA MiJ3EMHHUX HA(PTOra3omnpoBOIiB 3
MmoBepxHi 3emii. [{st BusiBeHHs Ta igeHTHdIKAIT
HasBHUX Ae(EKTIB 130J11iT He0OX1IHO BUKOPUCTO-
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Pucynox 1 — CTBOpeHi HaCKpi3Hi KedeKkTH i30AUiAHOT0 MOKPUTTS

ByBaTH oOpani B [1-4] iHpOpMaTHBHI HapaMeTpu:
3HAUEHHS CTPYMY B CTiHLI TpyOONpPOBOIY Ta IH-
TOMUIA 3CyB (asu curHaiy. 3alpONOHOBAHHH KOM-
IICKCHUH TTIXI BKIIOYA€ HACTYIHI KPOKH:

- BUMIpIOBaHHS 3Ha4YeHb CTPYMY 3a JIOIIOMO-
IO  EICKTPOMArHITHOTO aMIUTITYHOIO METOIy
KOHTPOJIO 3 BUKOPUCTAHHSM CTAJIOTO KPOKY MiXK
TOYKaMU BHUMIPIOBaHb;

- 3MEHIICHHS KPOKY MK TOYKaMH BHUMIpIO-
BaHb Yy MICISIX 3HAYHOI MHUTOMOI 3MIHM 3HAuYCHb
CTPYMOBOI'O CHUTHAJIy B CTIHKaX IOCIIIKYyBaHOTO
TpyOOIIPOBOY;

- TPOBENEHHS EKCIEPUMEHTAIBHUX JIOCHTi-
JDKCHb 3 BUKOPUCTaHHSIM EIEKTPOMAarHiTHOro ¢a-
30BOI'0 METOJIy KOHTPOJIIO (BU3HAUCHHS TUMTOMOTO
3CYyBY (pa3u MK TOUKaAMH KOHTPOJIO);

- 31CTaBJICHHS OTPMMAHHMX PE3yJIbTaTiB KOHT-
POJIIO Ul aHAJIi3y 3MIHH OCHOBHMX 1H(OpPMAaTHB-
HUX MapaMeTpiB 3 METOK OTPUMAaHHS iIeHTH(IKa-
HMIHHUX O3HAK TOTO YH IHIIOrO Ae(EKTY i30JIALii-
HOT'O TIOKPHTTSL.

OCKUIbKHY JIJIs1 TICPEBIPKH OTPUMAaHUX Pe3yib-
TaTiB EKCIEPUMEHTAJIbHUX JOCHTIDKEHb HE00Xij-
HUM € TpOBEACHHs InypdyBaHb IOTCHIIHHO He-
Oe3meyHux JAUITHOK, IO B YMOBaX JIiHOYHX
00’eKTiB Ha(TOra3oBOro KOMIUIEKCY € JOCHUTh
CKJIaHUM, JOBTOTPHBAIUM Ta TPYIOMICTKHM
MPOIIECOM, TO aBTOPaMH B POJIi 00 ’€KTY JOCIi-
JDKeHHsT Oyj0 o0paHO Mig3eMHHIl TpyOONpoBix,
PO3MIIlIEHUI Ha TEPUTOPIi CIEIiaIbHOrO HaBYallb-
HO-HayKOBOT'O MOJIITOHY ISl KOHTPOJIIO MiI3EMHHUX
KOMYHIKaLliil (IOJrOH 3HAXOMUTHCS Ha TEPUTOPIi
Ka(eIpu TEXHIYHOI IIaTHOCTHKH Ta MOHITOPHHTY,
I®HTVYHI'). Ha nonepennbo oOpaHux AiTAHKAX
HAsBHOTO II3EMHOTO pr60np0Boz[y Oynu cTBO-
peHi WTy4HI AePEeKTH I30/ISAUIHHOIO MOKPHTTSL:
HacKpi3Hl (pUCYHOK 1) Ta BimmapyBaHHS i30SIl
(pucyHoxk 2).

TakuM 4MHOM, BiJOMI T'€OMETPHYHI MapameT-
pHU Ta MicClle3HAXOMKEHHS Ne(eKTIB Ha Mia3eMHO-
My TPYOOITPOBOAI Nal0Th 3MOT'Yy OLIIHMTH MOYKIJIH-
BOCT1 3alpOIIOHOBAHOI METOJMKH KOHTPOJIIO 130-
JIALIAHOTO TTOKPUTTSL.

Jlist mpoBeneHHsT eKCIIepUMEHTANBHUX JIOCTi-
JUKeHb aBTopamu Oyna 00paHa IiIsHKa MiI3eMHO-
o TpyOOIIPOBOAY [iaMeTpOoM 57 MM Ta JIOBKUHOIO
20 M i3 BiZOMHMH 3HAYCHHAMH ITIMOMHHM HOTO 3a-
JISITaHHS 10 BCiil TOBXKHHI.

3 METO OI[IHIOBaHHS 3MiH OCHOBHHUX iH(Op-
MAaTUBHUX MapaMeTpiB, SAKi J03BOJSIOTH KOHTPO-
JIIOBATH HASABHICTh JE(PEKTIB 130JAIIIHHOrO I10-
KPUTTS MiI3eMHUX Ha(TOra3omnpoBOiiB, Po3po0-
JICHHH eKCIIePUMEHTaIbHUI B3ipelh iH(popMarliii-
HO-BUMIptoBaiabHOI cuctemu (IBC) 3 BUKOpHCTaH-
HSIM TEOPETUYHUX OCHOB, HABEIEHUX B [5].

3rigHO 13 3aMpOIOHOBAHOK METOAMKOI Iep-
IO 3a]]auei0 KOHTPOJIIO € BUMIPIOBAaHHS 3HAYCHb
CTPYMOBOTO CHTHAITy 32 JOTOMOI'OI0 €IEeKTpOMar-
HITHOT'O aMILTITYTHOTO METOJy 3 BHKOPHCTAHHSIM
CTaJIOro KPpOKy MK TOYKaMH BHMIpIOBaHb (BHOpa-
HUA aBTOpaMH TOYATKOBHU KpPOK CTaHOBHTH 0,5
M). BuMiproBaHHs 3Ha4YeHb CTPYMYy B CTIHKax J0-
CITIDKYBAHOTO MiZ3EMHOI0 TPYOOIIPOBOIY IPOBO-
JTUIIOCS 32 JOITOMOTr0r0 po3pooiieHoro B3ipus IBC,
OCHOBHHMH CKIIQJIOBHMH SIKOi € MarHiTHa aHTeHa
st NpUHOMy CHUTHaily Bix TpyOomposoxy Ta
i’ eqHaHUKA 70 Hel BUMIpIOBAJILHUM OJNOK (pHUCY-
HOK 3).

Peectparris 3Ha4eHb aMILTITY 11 Ta a3y mpu-
HWHATOro B1A TPYOOIPOBOIY CHTHAIY MPOBOAUIIACS
3a JI0IOMOororo 1udpoBoro ociuiorpada (PUucyHoK
4). TlepeBeneHHsS OTPUMAaHHMX BEIMYMH iH(OpMa-
TUBHOT'O CUTHAITy B 3HAUCHHS CTPYMY HPOBOIUTH-
¢ 3a BimoMor0 (opmyioro [6, 7] 3 MONpaBKoOwO Ha
MIMOMHY 3aliiraHHs TPYOOIPOBOMY B KOXKHIN 13
TOYOK BHUMIPIOBAHb Ta 3 BUKOPHUCTAHHSIM IIOCTIii-
HOro KoedilieHTa, KUl MOB’S3y€ HAIpPYKEHICTh
3MIHHOTO MAarHiTHOTO TOJIS 3 HAIPYrow Ha BHXOII
MAarHiTHOI aHTEHW 1 SKHU 3aJeKUTh TUIBKH Bij
KOHCTPYKIIiT MarHiTHOI aHTEHHU.

[IpoBencHi OGaratopa3oBi BUMIPIOBAHHS 3Ha-
4yeHb cTpyMy (>30) B3IOBXK JOCIIIPKYBAHOTO ITiJI-
36MHOr0 TPYOOIPOBOAY 3 HAasBHUMH AedeKTaMu
130/IAUIHHOTO TIOKPHTTS 32 JOMOMOIOKO EIEKTPO-
MAarHiTHOTO aMIUTITYJTHOrO MeToxy (TMpH BHKOpHUC-
TaHHI PoOo40i yactoTn BenmuumHOw 33 kI'1) mo-
3BONIMIIN 3aIKCYBATH XapaKTepHi 3MiHM LHUX 3HA-
YEeHb B OKOJII HACKPI3HUX Je(eKTIiB 130l (pu-
CYTHIH €()EeKT 3pOCTAaHHS 3HAYECHHS CTPYMY Ilepen
nedekrom). VeepenHeHi pesyabTaTi BUMIpIOBAaHb
MO0 KOXHIH 13 KOHTPOIBHUX TOYOK IPEICTABICHI
Ha rpadiky, HaBEACHOMY Ha PHCYHKY 5.

Ha Oinbm mpoTSHKHHUX IUITHKAX ITI3EMHUX
Ha(TOra3ompoBoOJiB Ta HpHU OOpPaHOMY IOYATKO-
BOMY KpOIli MK TOUKaMH BUMIPIOBaHb, SKHil 3Ha-
YHO TIEPEBHUIIYE OPIEHTOBHY JIOBKWUHY HAasBHHUX
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1 — maenimua anmena; 2 — eumipro8anvHuil O10K;
3 — yupposuil 080KAHATLHULL OCYULOZPAG

Pucynok 3 — Burssia po3po0senoi ingopmaniiino-
BUMIPIOBAJILHOI CCTEMHU /IJIs1 KOHTPOJIIO CTAHY
BossniiiHOro MOKpUTTA Nig3eMHUX HadTOra30-
npoBojiB i3 uu¢poBuM ocuuiaorpadom
JJI51 peecTpailii iHh)opMaATHBHOI0 CHTHAJLY

HAcKpi3HUX Je(EKTIB 130sMil, AOIIIBHUM € 3Me-
HILICHHS IIbOT'0 KPOKY B MICIISIX 3HAYHOIO 3aTyXaH-
Hs CTPYMOBOI'O CHTHAJy 3 METOK JIOKai3allil mo-
TEHI[IHO HeOE3MEYHUX MICIb 13 HACKPI3HUMH I10-
IIKO/DKCHHSIMHM 130JIA1iiHOro mokputts. lle, Ha-

U;— 3nauenns amnuimyou
iH(hopmamuenozo cueHay

Pucynok 4 — Peectpanis 3nayennb ingopma-
THBHOTI'O CUTHAJIY B CTIHKaX J0CTIIKYBAHOTO
miJ3eMHOr0 TPYOONpPoOBOIY
3a 10MoMorow nugpoBoro ocuuiorpagpa

camriepei, MoB’sI3aHO 3 THUM, IO 3aTyXaHHS BEIH-
YUHU CTPYMOBOTO CHUTHAy MOKYTh BUHHKATH HE
TUIbKA BHACTIJIOK BUTIKAHHSA CTPyMy B IPYHT B
MICISIX HACKPI3HMX JIe(EeKTIB 13011111, ajie 1 y Mic-
IIX HassBHUX BIZBOJIB, IIOBOPOTIB UM Pi3KOi 3MIHU
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PucyHnok 5 — YcepeaneHi pe3yJbTaTu
BHMIpPIOBaHb 3HAYEHb CTPYMY B3[I0BXK JIISTHKH
JAOCTIIXKYBAHOTO MiJI36MHOT0 TPYOONIPOBOIY

MIMOMHM 3aJIATaHHS JOCTIIPKYBaHUX HagTOra3or-
poBoxiB. OcobMMBO Taki 3MiHM MOXYTh OYyTH Xa-
paKTepHHMH ISl KOMIPECOPHUX YU TepeKauyBa-
JMBHUX CTaHI[I, HA SIKUX MPUCYTHSI BEIHMKA Killb-
KICTh HENIHIHHUX AUITHOK TEXHOJOIIYHHX TPYyOO-
MIPOBOIIB.

OtpumaHi 3aeKHOCTI 3HA4Y€Hb CTPYMOBOTO
CHTHAITY i3 XapaKTepHUMH 3M1HaMI/I CTpyMy Ha Ji-
nsHLi 4-5 (PUCYHOK 5) TOB’s3aHi 3 HpI/ICyTHlMI/I
HeillealbHUMH BIIACTUBOCTAMH 130111 B MicIi
3BapHOrO 3’€THAHHA JIBOX YACTHH ITiJJ3¢MHOTO
Tpybonposoay. Ha nminsami 12-15 (pucynok 5)
CIIOCTEPIrafoThCs 3MIHH Ha MICLli HAsBHUX IITY4YHO
CTBOPEHMX HACKPI3HMX JE(EKTIB i301AUIHHOrO
TIOKPHTTS, SIKi OTPEOYIOTH AETaNIBHOIO OMHCY.

HasBHICTh AUTAHOK JOCIIIKYBAHOTO MifI3€M-
HOTO TpyOONMpOBOLY 13 MOXKIUBUM 3POCTAaHHIM
BEIIMYMHU CTPYMOBOTO CHUTHAIY MOXKE€ OyTH TOsiC-
HEHE HacaMIIepel aHOMAJIISIMH PO3MOITY CKIIAI0-
BHUX KOMITOHEHT MArHITHOTO IOJSl, CIIPUYMHEHUX
BUTIKaHHIM CTPYMY Kpi3b JIOKQJIbHI HACKPI3HI Jie-
¢exrn 3omsriitHoro nmokputts [8, 9]. Taki xapak-
TEPUCTUKU HE CIIOCTEPIraTHMYThCS, HANPUKIA, B
MICIIIX BIIBOJIB BiJl OCHOBHOI'O Z[OCHi}Z[)K}’BaHOFO
TpyOOIPOBOAY, BPAXOBYIOUH BiJICYTHICTh HA TAKHX
JUIISTHKaX YiTKOTO KOHTAKTy METaly TpYOH 3 IpyH-
TOBHM EJIEKTPOIITOM.

Ha oCHOBI OTpMMaHHX PE3YJIBLTATIB EKCIIEPH-
MEHTAJIbHUX JIOCIIPKEHb (pI/ICyHOK 5) 3 BUKOpHC-
TAHHSM BiZIOMUX 3aJI©KHOCTEH PO3IOALTY CTPyMO-
BOT'O CHTHAITY B3JIOBXK JIOCIIIXKYBAHOTO ITiJ3MHO-
ro Tpyoonporoay [10], a Takok Ha OCHOBI perpe-
CIifHOr0 aHami3y BHOIPKH JIaHUX i3 KUTBKICTIO CITO-
CTepEKEHb y KOXKHIA ToYIll KOHTpoito >30 Bcra-
HOBJICHO, LIO 3MiHM 3HAYEHb CTPYMY B3IOBXK TPY-
60Hp013021y BHACIIZIOK HAasBHUX HACKPI3HUX nede-
KTiB 13071111 MOXKHA OIHCATH 32 3aKOHOM:

I, =b- e o, (1)
ne b — koedillieHT, AKUH BIAMOBIAA€E 33 BETUYH-
HY CTPYMOBOT'O CHUTHaIYy, IIO MOJAETHCS HA JOCTi-
JDKYBaHWN TiI3eMHUA TpyOOmnpoBin (3HaUYCHHS
CTpPyMY B ITOYATKOBIH TOYII KOHTPOIIO — [ );

0 — KoedilieHT 3aTyXaHHS CTPYMOBOI'O CHT-
HajJdy B3JOBX JOCTIKyBaHOrO TPyOONpoOBOAY,

KAl € QYHKIE 3HAYHOI KUTBKOCTI 3MIHHHX Be-
JIMYWH, TIOB’SI3aHUX 13 3MIHOIO XapaKTepPHCTHK 130-
JIALIAHOTO TIOKPUTTS:

2

6 zf(RC:CCaRO:Sd:ld):

ne R — omip i30/A1iHHOr0 MOKPUTT,

C( — €MHICTb 130/LiI{HOr O OKPUTTH,

R, — omip pO3TIKaHHIO CTPYMiB Y IPYHT 3
TpyOONpPOBOMLY B MICIi HACKPI3HOT'O JEe(eKTy i30-
TSI,

S, — IUIOIIA HACKPI3HOTO Ae(EeKTy 130MsLii,

[, — noBXKMHA HACKPi3HOro AedeKTy i3ois-
LIHHOTO TOKPHUTTS B3J0BXK OCI JOCITIIKYBaHOIO
TPyOOIIPOBOY.

[lincTaHoBKa 3MIHHUX TapaMeTpiB (OPMYIH
(2) y dopmymy (1) i3 BUKOPHCTaHHSM XapaKTEpHC-
TUK BIIOMOTO HAsBHOIO IITYyYHOTO JAE(EKTy i30-
JSIIHHOTO TTOKPUTTS JTO3BOJISIE OTPUMATH PIBHSIH-
Hs (1) nnsg panoro nedekty. AHalOridHO MOXKHA
orpumati Koedinientn b Ta O s TPyGONpOBO-
JUB i3 PISHUMH TCOMETPHYHUMH NapaMETPaMH Ta
PI3HUMH XapaKTepPUCTHKAMH iXHBOTO 130JISIIIHHOTO
MOKPHUTTSI.

Crin 3BepHyTH yBary Ha Te, IO B MICIIAX
BiIApYBaHb i30JAUIHHOTO TOKPUTTS MOMIOHI
ehexTy He crocTEpIranKcs, Mo MOACHIOETHCS 3HA-
YHHM OIIOPOM PO3TIKaHHIO CTPYMIB Y I'PYHT B Mic-
X Takux JedekriB. TakuM YMHOM, HAsBHICTbH
edexry, 300paxkeHOro Ha PUCYHKY 5, SIKHI MOXHA
ONUCaTh 13 BHKOPUCTAHHSM 3aliexHocTed (1) Ta
(2), € inenTHdikalifHO 03HAKOIO HASIBHOCTI came
HACKpPIi3HOro Ae(eKTy 1301l

3 OTpUMaHHX pe3yNbTaTiB MPOBEACHUX BHUMi-
PIOBaHb MOXHA CYJAMTH LIO/0 BUSIBICHHS HACKpI3-
HUX Ne(EKTIB 30JIALii Ta PO HEUYTIMBICTH €IeK-
TPOMArHITHOrO aMIUITYIHOIO METOLY KOHTPOIIO
JI0 BiIIIApYBaHb 130JIALIHHOTO TOKPUTTS.

ToMy HacTymHHUM KPOKOM 3ampOrOHOBAaHOL
METO/IUKU € MPOBEACHHS SKCIIEPUMEHTANBHUX JI0-
CIII/DKEHb 3a JIONIOMOT'OK0 €JIECKTPOMArHiTHOro ¢a-
30BOTO METOJY KOHTPOIIO, TEOPETHYHI OCHOBH
SIKOTO, & TAKOXX MOXKIIMBOCTI IIO/I0 BHUSBIICHHS Jie-
(I)eKTlB 1301IAUIHHOTO MOKPHUTTS TUILY BilIIapyBaH-
Hs1 oncaHi B [2, 4].

Meroauka TpPOBEACHHS EKCIIEPUMEHTATbHHX
JNOCITIDKeHb (cxeMma, 300pakeHa Ha PHCYHKY 0)
nojsirae B HactynmHoMy. Ha mocnmimkyBaHuii Tpy-
OormpoBig 3 uepe3 KOHTPOIbHO-BUMIPIOBAIBHY KO-
nouky (KBK) momaemo curnan Bu3HaueHOi 4acTo-
TH 3a JIOTIOMOI'0I0 MYJIbTHYaCTOTHOI'O T'eHepaTopa
1, a TakoX 13 MOXKJIMBICTIO 3aJIlaHHS (DOPMHU TAKOTO
curHainy cuHTe3atopoMm 2. [lpuitmanbHuii mpu-
CTpiii, SIKMI BKJIIOYAE MArHiTHY aHTEHy 7, pery-
JTHOBAHUI TIICHITIOBAY § Ta PEryJib0BaHUN CMYToO-
BHi QIBTP 9, Ha BUXOAl Mia €IHYEThCA 10 LHUD-
poBoro ocumiorpadga 10, m0 SAKOro TaKOXK
mia’ e JHaHMI Kaberb Bij reHepaTopa 1.

Iix wac pyxy B3JOBXK JOCIIZKYBAHOTO TPY-
GorpoBoay 3 B MICLUIX HAasABHUX Ae(EKTIB 130/
4 Ta 5 BinOyBalOThCsA CTPUOKK NUTOMOI 3MiHH 3CY-
By (a3u curaiy, sKi MepeBHIIYIOTh 3MIHU 3CYBY
(dasu Ha Oe3nmedeKTHUX AUISIHKaX. Peectpalis 3Ha-
YeHHSI IMTOMOTO 3CYBY (a3u OTPUMYBAHOTO CHT-
Hajy BIJIHOCHO OIOPHOIO, SIKWW TOHA€ETHCA 13 re-
HepaTopa, BiIOyBaeThCcA 3 BUKOPUCTAHHSM JIBOKA-
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1 — mynomuyacmomuuii 2enepamop, 2 — cunmesamop, 3 — 00CAioNCy8anutl niozemMHull mpyoonposio;
4 — nHackpizui Oehexmu i30a5Yil; 5 — 6iOWaAPYSanHSL I30/AYITIHO20 NOKPpUMMmsL, 6 — 3a3eMa08ay;
7 — maeHimua aumena; 8 — pe2yivosanuil niocuntoéay; 9 — pecynbosanuti cmyeosutl Qinomp;
10 — yugpposuii ocyunoepagp,; L1, L2 — mouxu sumiprosans

Pl/lcyHOK 6 — Cxema NMPOBEACHHS EKCIEPUMECHTAIBbHUX IlOC.]'Ii}I)KeHb

RIGOL

6)

Pucynoxk 7 — BumiproBanns 3cyBy (pa3u 3a 10M0OMOror0 IBOKaHAJIBHOI0 ¢ poBoro ocuuiorpada:
a) B Toulli L1 (pucyHok 6); 6) B Touni L2 (pucyHok 6)

HajpHOrOo 1udposoro ocumiorpada 10 (puc. 7).
3HaYeHHS aMILTITY/]] IBOX CUTHAJIB Y I[bOMY BHIIa-
JKY TIPUBOMSATHCS 10 €MMHOTO piBHsA. Ha prcyHkax
7,a Ta 7,0 HaBeneHO Tpadiky BUMIpIOBaHb 3HAUCHD
3cyBy (pasu BiamosimHo B Toukax L1 Ta L2, pos-
MIIICHUX B3IIOBX JOCIIPKYBAaHOTO TPYOOIIPOBOIY
(pucyHox 6).

Ha pucynky 8 HaBeneHo otpumaHi pe3yibTa-
TH TTUTOMOTO 3CYBY (pa3u CHTHAlly B3JIOBXK IOCITi-
JDKYBaHOI JIUISIHKH MiI3eMHOTO TpyOonpoBoay. Sk
BHJIHO 3 PUCYHKY 8, Ha HaBeJIeHOMY Irpadiky cro-
cTepirarotbes oomacti 9-10 ta 13-14 13 3HaUHUMU
nuToMuMH 3cyBamu (Gaszu. Ha mimsami 9-10 pos-
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MillleHi IITYYHO CTBOpPEHI BiMIIApyBaHHS i30s-
LIHHOTO MOKPUTTS, a Ha AUIAHIl 13-14 — HacKpi3Hi
nedekTy i30msaril. TakuM YUHOM, MOXHA CYIUTH
npo iHPOPMATHUBHICTE BHKOPUCTAHOTO iH(pOpMa-
TUBHOT'O TIapaMeTpy — IMHUTOMOTO 3CcyBy (azm —
II0JI0 BUSBJICHHS Ae()EKTIB i30JAIIIHOIO TOKPUT-
TS THITY BiJIIapyBaHHSI.

st MOXKITMBOCTI igeHTH]iKamil nedexTy He-
00XiZIHO 3ICTaBUTH Pe3yIbTATH, OTPHUMaHI1 3 TI0Yep-
TOBUM BUKOPHCTaHHSM JIBOX EIEKTPOMArHITHUX
METOJIIB KOHTPOJIIO.

(<)




$iBuko-TexHiUYHi NpobsieMyu TpaHCHOPTY Ta 36epiraHHA eHepr'oHociim

18
do/dL, rpag, 1

16

14

12

10

0 4 8 12 16 L, m20

Pucynok 8 — Pe3ynbTaTn BUMipioBaHb MU TOMOT0
3CcyBY (pa3u Ha AinsiHII mig3eMHOro Tpyodonpo-
BOAY 3 AeexkTamu i30J51ii, po3mileHoMy
HA HABYAJIbHO-HAYKOBOMY MOJIroHi

OtpumaHi pe3yibTaTH MPOBEICHUX EKCIEPH-
MEHTAJIBHUX JIOCHTI/PKEHb 3 TOYEPTOBHUM BHKOpPHC-
TaHHSIM EJIEKTPOMArHITHUX aMIUTITyJHOro Ta (a-
30BOTI'0 METOJIIB KOHTPOITIO HaBeeH1 Ha puc. 9.
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Pucynok 9 — 3icTaBJieHi pe3yJibTaTH BUMIipIO-
BaHb 3Ha4YeHb CTPYMY Ta MUTOMOTO 3CyBY (ha3u
HAa IISHII NiA3eMHOro TpyoonpoBoay
3 pizHuMu AedexTamu i30J1ii, po3mimeHomy
HA HABYAJIbHO-HAYKOBOMY MOJIroHi

Sk 6aurMo, MPUCYTHICTh OHOYACHOT 3HAYHOT
MUTOMOI 3MiHU 3CYBY (ha3u Ta XapaKTepHOi KPUBOL
3MIHU 3HAYEHHS CTPYMY MOXKE CBIJUUTH NP0 Ha-
SIBHICTh HACKPI3HOTO Je(peKTy I30IAIifHOro Imo-
KPHTTS, B TOH e 4ac HasIBHICTh 3HAYHMX TTUTOMHUX
3MiH 3CYyBY (ha3u 3a BIACYTHOCTI BIAYYTHHX 3MiH
3HAYCHb CIPYMY € IICHTHQIKALIHHOW O3HAKOK
BiJIIapyBaHHs 130JsLlii. TaknM YHMHOM, OTpUMaHi
pe3yNbTaTH MPOBEICHUX EKCIIEPUMEHTAIBHUX J0-
CIT/DKEHb CBiYaTh MPO BUCOKY JOCTOBIPHICThH Ta-
KOTO KOHTPOJIIO, OCKUIBKA BOHH JIO3BOJISIIOTH BKa-
3aTH Ha MICIM HASBHUX IITYYHO CTBOPEHHX nede-
KTIB 130J1511]1.

Kpim TOro, 3 mMerorw J0AaTKOBOI IMEpEBIpKH
3aIPONIOHOBAHOI METOIMKN KOHTPOJIO Ta PO3pob-
nenoro B3ipus IBC Oynu nposeneni excriepumen-
TaIbHI JOCIIDKEHHS HA KITbKOX JIISHKAX Mia3em-
HUX HaQTONPOBOMIB, PO3MIIIEHHX Ha JIOYUX
00’ekTax HapTOra30BOro KOMIUIEKCY. Pe3ynbraTu

CKCIICPUMCHTAIIbHUX JOCITIKEHb, OTPHMaHI Ha
TepHTopn onHiel 3 Ha(bTonepeKaquanLHHx cTaH-
uit (HIIC) Ykpainu, HaBeneni Ha pucynkax 10-11.
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@) KpoK 4 m Midxc moukamu 8UMIprO8aHs;
0) kpox 0,5 m midc moukamu UMIpIO8AHb
(Ons1 dinsinxu 8-10, puc. 7a)

Pucynoxk 10 — Pe3yabTaT BUMipIoBaHb
3HAYeHb CTPYMY B CTIHKaX JOCJTiIKYBAHOTO
nig3eMHoro HagpTonpoBoay
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Pucynox 11 — Pe3y1bTaTl BUMIpIOBAaHHSA MUTO-
Moi 3MiHU ¢a3u HA OAHIN 13 KOHTPOJIBLOBAHUX
JAUVISIHOK Mia3eMHOoro HagTonpoBoay
HA TepUTOPii HaTONMepeKaYyBAJIBHOI CTAHLIT

Ha omHOMYy 13 mOCHipKyBaHUX MiI3€MHUX Ha-
($TONpPOBOAIB MpPOBENEHI BUMIPIOBaHHS 3HAYCHb
CTpyMy M03BOMMIM 3ahiKCyBaTH 3HAYHUH CIIaj
CUTHANy Ha JBOX JIUISHKAX, SKi PO3MIIIyBaliCs
nopsii oxHa 3 oxHol (pucyHok 10,a). Ockinbku
MMOYATKOBHM KPOK MDK TOYKAMH BHMIPIOBaHb OYyB
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a) HacKpizHutl Oepexm, 0) siouiapysanms i30aayil
Pucynox 12 — BusiBiieni gedextu i30/151iiiHOr0 NOKPUTTH

0oOpaHMil BEMYMHOI 4 M, TO IS AUIIHKA 8-10
(pucynok 10,a) Gyno BHpIlLIEHO NPOBECTH aHalo-
TIYHI BHUMIPIOBAHHS, TUIBKH 3 MEHIIUM KPOKOM
(0,5 m). Orpumani pezynbratu (pucyHok 10,0) mo-
3BOJIMJIH IICHTH(IKYBATH IUISHKY 13 HAsBHUMH
HACKpi3HUMHU Je()EeKTaMU 130JISIIIMHOTO MOKPUTTS
(minsiaka 2-8, pucynok 10,0) y 3B’s3Ky 13 HasiBHU-
MU XapaKTepPHUMH 3MIHAMI CTPYMOBOIO CHIHAIY.
B Toii e yac, 3HaYHE 3aTyXaHHs CHTHAIY Ha Ai-
JISIHIII 9-10 (pI/ICyHOK 10,a) 1, BIZ[HOBIZ[HO Ha IUIA-
Hii 12-13 (pucynok 10,6) 6yno MOB’si3aHe 13 HasB-
HICTIO TPIiHMKA Ta BIIBOAY BiJl OCHOBHOT'O JOCIIi-
JUKYBAHOTO MiJ3EMHOT0 HaQTONPOBOY 0 OXHOTO
i3 pesepByapiB, po3miutenoro ua tepuropii HIIC.

[IpoBeneni BUMIPIOBAHHS 33 JI0MOMOTOIO €lle-
KTPOMAarHiTHOTO (a30BOTO METOAy Ha OMNHCaHii
BHIIE JUISHIN MiA3€MHOr0 Ha(TONPOBOAY HE BHU-
SIBWIM JNOJATKOBMX MICIb 13 3HAYHUM ITMTOMHUM
(ha30BHM 3CYBOM CHTHAITY, III0 MOYE CBITMUTH PO
BIJICYTHICTh Ha Hill JedekTiB 130MsiiHOro Mo-
KPUTTSI THITY BiILIAPYBaHHsL.

[IpoBenieHi BUMIPIOBaHHS 3HAY€Hb CTPYMY Ha
IUISHIN 1HIIOTO MiA3€MHOr0 Ha(TOIPOBOAY HE
JO3BONIMITH  3apiKCyBaTH 3HAYHI 3aTyXaHHS, IO
MOXE CBIIYHTH MPO BiJICYTHICTh MPSMHUX BHUTOKIB
CIpyMy B IDYHTOBE CEPelOBHIUC i, BiAIOBiIHO,
HACKpi3HUX nedexTiB 3omsuil. B Toii xe vac, Bu-
KOPUCTaHHS eJIEKTPOMArHiTHOTO (pa30BOT0 METOTY
JIO3BONIMJIO 3adhiKCyBaTH 3HAYHI UTOMI 3MiHU (a-
30BOrO 3CyBY Ha OZHIHM i3 DIISHOK DOCIIIKYBaHO-
IO MiI3eMHOr0 HahTOMPOBORY (pI/ICyHOK 11, mins-
HKa 19-20). Le CBIIYMTb TIPO TOTCHUIHHY HasB-
HICTh Ha JaHild JINSHIN BiAIapyBaHHS 130JIAIIIH-
HOT'O TIOKPHTTSL.

Otpumani BUCHOBKH LIOJO CTaHy i30IALIHHO-
T'O TMOKPUTTSI Ta HassBHUX Je(eKTiB 130M1ii 3a pe-
3yJIbTaTaMu NPOBEJCHUX €KCIIEPUMEHTAIBHUX JI0-
cmimpkenb (pucyHkr 10-11) i3 BUKOPUCTaHHSM 3a-
TIIPOTIOHOBAHOI METOMMKK KOHTPOIIO Ta po3pobiie-
Horo B3ipus IBC Oynn miarsep/pkeni npoBeaeHnM
urypdyBaHHAM Ha JIBOX AUIHKaX JOCIIKYBAHHX
mig3eMHux HadrompoBoaiB (pucyHku 12,2 Ta
12,0).

OTxe, MOJKHa 3pOOUTH BHCHOBOK, III0 Y BCIiX
BUIQJIKax TpoBeAeHe Myp(yBaHHs MiATBEPKYE
OTpUMaHi pe3yJabTaTH KOHTPOJIO i3 BKa3aHHAM
Buny nedekry izomsniiiHoro mokputtsa. lLle nae
MiJICTAaBM CTBEPJPKYBATH, IO 3allpONOHOBaHA Me-
TOJMKA MOXXE BHKOPHUCTOBYBATUCS Ha JIIIOYHX
00’eKkTax Ha()TOra30BOro KOMILICKCY.

Takum 4rHOM, B MpoIeci pOOOTH eKcIiepuMe-
HTaJbHO MIATBEPIKEHO MOXIIUBICTh BUKOPHUCTAH-
Hsl 3alpONOHOBAHOI METOJUKHU JI0 BHUSBJICHHS Ta
iz[eHTHq)iKaui'i e eKTIB 130JAIIIHOr0 MOKPUTTS
nmigseMHux Hadrorasomposoxis. lle nae 3mory
BIHAMTH ONTUMANBHAN MiXiX 10 KOHTPONIO i30-
Tl 3 MeToro 3abe3neueHHs HaiiiHOi Ta Oe3re-
peOiitHOoT ekcIuTyaTailii TpyOOIpOBITHUX MEPEK.
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