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Iodano meopemuuni 0CHOBU eNEKMPOMASHIMHO20 MeMOOY OE3KOHMAKMHUX GUMIPIOBAHbL CIPYMIE NiO3EMHUX
mpybonpogoois, uiisiXu UsAGIEeHHs HeHAOIHOT i301aYil 3a KpumuyHumu sumpamamu cmpymy. Onucano anapamypy
[ nopmumueHri npuaadu Oisl KOHMPOIO CMAHY eIeKMPOXIMIYHO20 3aXUCMY 810 KOPO3il, BUSHAUEHHS PO3NOOLLY 2yC-
MUHU CMPYMY KAMOOH020 3aXucmy ma nepexionoz2o onopy. Haseoeno npuxiadu npaxmuunux oocmediceb nio3em-
HUX mpyoonpoeoois.

Kitro4oBi cnoBa: TpyGONpOBOAM MiA3€MHi, KOHTPOJIb 3aXHCTY Bijl KOPO3ii, GE3KOHTAKTHHMH METOZ, MpHIajy,
PO3IIOALI CTPYMY KATOAHOI'O 3aXUCTY, KPUTEPii HE3aJ0BIIBLHOI 13015111, ITepeXiqHui ortip

Tlooanvl meopemuueckiue 0CHOBbL NEKMPOMASHUMHO20 MEMOOa 6ECKOHMAKMHBIX USMEPEHULl TOKO8 NOO3eM-
HbIX MpyOGoOnpo6o00s, nymu GbiAGNIeHUs. HeHAOENCHOU U30NAYUU NO KPUmMu4eckum pacxodam moxa. Onucana anna-
pamypa u nopmamueHsie npubopwvl OJisi KOHMPOISL COCMOSHUSL JNEKMPOXUMULECKOU 3aUumyl 0 KOppOo3uu, onpeoe-
JIeHUsl pacnpeoesieHust NIOMHOCMU MOKA KAMOOHOU 3auumyl U nepexooHo2o conpomusiens. Ilpugedenst npumepol
nPaKmu4eckux 00cie008anull NOO3EMHbBIX MpPyOONpPo6o0a0s.

KiroueBrie ciioBa: TpyOOIPOBOIBI MO3EMHBIE, KOHTPOJIb 3aIlUThI OT KOPPO3HMHU, OECKOHTAKTHBIN METO, TPH-
OOpEI, pachpeneneHre TOKa KaTOAHON 3allUThl, KPUTEPUI HEYIOBIECTBOPUTEIBHON H30IIALMH, IEPEXOTHOE COMPO-

THUBJICHHUC.

Theoretical bases of electromagnetic method of the non-contact measurings of currents of underground
pipelines, of bed on after the critical charges of current, apparatus and portable devices are described for control

of the state of electrochemical corrosion protection, determination of distributing of cathode current

and of

transitional resistance. The examples of practical inspections of underground pipelines are resulted.
Keywords: underground pipelines, control of corrosion protection, non-contact method, devices, distributing of
cathode current, criterion of unsatisfactory , transitional resistance

Beryn

Hnst waniitHoro (QyHKI[IOHYBaHHS 1 MPOIOB-
JKEHHSI TEPMIHIB EKCILTyaTallii CTalleBHUX MiI3eM-
HUX pr60np013011i13 d1T) HEOOXITHUM € HaJIeK-
HUA npotukoposiinmii 3axuct (IIK3), sxwuii me-
penbayae 3axyCHI i30JISsLIHI TOKPUBH Ta KaTOXHY
noJsipu3anito — enekrpoximiunui 3axuct (EX3).
BB oTodyrodoro cepenoBuia MpU3BOIATE 10
KOpPO3i1HHUX TOIIKOPKEHb pr60np0130):[i13 110
CNIPHYNHIOIOTH BTPATH METajly i TPaHCIIOPTOBAHO-
IO NPOAYKTY, 11epeboi B HOro mocravanHi, 3a6pya-
HEHHs JOBKULIS, aBapii 1 karactpodu. 3 wacom
camMe KOpo3is BH3HAa4Ya€ TNPHIATHICTH METaJeBOi
cropyau 1o ekcrutyaramii. 1100 3amo0irta 1mum
MOIIKO/KEHHSAM, MOTPIOHO BYACHO 1 y BIiIOBIJ-
HUX Micisax HajgaromkyBatu I1K3, a 1ie Bumarae
MepioMIHUX 00CTEeKEHb, KOHTPOIIO MapaMerpis,
BHSIBJICHHS KOPO31MHO HEOE3MEUHHX JUISTHOK.

[TigzemHi cTayieBi TpyOOIPOBOAN 3aXUIIAIOTh
BiJl IPYHTOBOI KOPO3ii KOMIUIEKCHO: i30MIsLiHHIM
IIOKPUTTSAM 1 KaTOIHOIO IMOJSPU3ALIEI0 3aXHMCHUM
CTPYMOM, NapaMeTpH KX MOBWHHI BIIMOBigaTH
MEBHUM BCTAHOBJICHUM BHMoOram. TpajulliifHo
CTaH 1301l 1 enekTpoximiunoro 3axucry [T ko-
HTPOJIOIOTh KOHTAaKTHHUMH €JIEKTPOMETPUIHUMHU
MeToJaMu 3 MOBEPXHI 3eMJIi, HEJOJIIKAMHU SIKUX €
TPYAOMICTKICTb 3a6e31eeH JIOCTaTHBOI KITBKO-
CT1 HAJIMHUX KOHTAKTIB BUMIPIOBAIIbHUX MPHUIIAJIIB
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3 meranom [IT i rpyHTOM, JOKalbHUI XapakTep
KOHTPOJIO Ta HecTaua iH(opMaIii Ui KiTbKICHUX
OLIIHOK cTaHy i3oisawii. Ha3sani Hemosiku ycyBa-
I0TBCSI BUKOPUCTAHHSM €JICKTPOMAarHiTHOI0O MeTo-
ny Oe3koHTakTHHX BHUMipioBaHb cTpyMiB (BBC)
[1-5].

BuyTpitpyOHa sedeKToCKoIis BUABIISE JIMIIE
BI)KE HasBHI MOIIKO/PKEHHS METANIeBOI CTIHKU TPY-
Ou, ane He Jae MOTPiOHOI iH(OpMaNii Mpo cTaH
3axHCTy Bijl KOpO3il.

Ha nanwuii yac GE3KOHTAKTHI METOIM IIUPOKO
3aCTOCOBYIOTH JIMIIIC Il BU3HAYCHHST PO3MIIIICHHS
TpyOOIIPOBOMIB 1 KaOemiB Ta IHOAI JUIS TOIIYKY
MOIIKO/KEHb 1307smii. [IpakTHYHO HE KOHTPOJIIO-
I0Th PO3MOLT CTPYMY YCTaHOBOK KaTOJJHOTO 3aXH-
cty (YK3), mo npusBoauTh A0 HepallioHaJIbHHX
BHUTpPAT CIEKTPOCHEPTii.

1 Teopist eieKTPOMArHiTOHOT 0 MOJIsI
Nifi3eMHOro Tpy0OnpoBoay

Ha ocHoOBI 3anponoHoBaHOl TpHEIUHOI MaTe-
MaTH4YHOI Mojeni enekrpomarsitHoro monst [1T
[1], sixa GasyeTbcst HA pO3B’s3Kax piBHAHL Makc-
BeJLIa, JIOCIIDKEHO IH(OPMATHBHI O3HAKH MPOC-
Toposoro posnoxiny EM mons IIT. [loseneno
IPABOMIPHICTh | BU3HAYEHO 00JIACTh 3aCTOCYBAHHS
3akoHy Kipxroda misi KOHTpOIIO po3MoniTy CTpy-
MiB IIT Tta 3akony bio-Capapa-Jlamnaca ais onucy
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IPOCTOPOBOIO PO3IOALTY MAarHiTHOTO MOJS CTPY-
MiB. Po3po0iieHO TeopeTndHi 3acajy CTBOPEHHA
3aC00iB €NEKTPOMATHITHUX OOCTEKEHb | BU3HA-
yeHHs mapamerpis [1K3 I1T.

2 Metoau 0e3KOHTAKTHUX BUMIpPIOBaHb
CTpyMiB

Iposeneni y ®MI HAH Vkpainu 3 YMI
,,JIbBIBTpaHCcras” TeOpeTU4Hi i eKCIIepUMEHTAIIbHI
JOCITI/DKEHHS. XapaKTePHCTHK EIeKTPOMAarHiTHOTO
nonst Ha Tpacax [IT Ta mopiBHsIBHUE aHAaNi3 Me-
TOMIB 1 3aCO0IB JIarHOCTHYHHUX OOCTEXEHHL CBijI-
4aTh, MO s onepaTuBHOro KoHTpomto [IK3 ITIT
Haii6iTbIIe IPUAATHUMA € OEe3KOHTaKTHI audepe-
HIII{HI BUMIPIOBaHHS 3MIHHOi KOMIIOHEHTH BH-
MPSIMIICHOT'O TYJIBCYIOUOT'0 CTPYMY YCTAaHOBKU Ka-
TO/IHOTO 3aXMCTY, SKUH Hece iHPOPMALIIO K PO
po3monin cTpymy eneKTpox1M1quro (axTHBHOIO)
3aXMCTy, TAaK 1 TIPO CTaH i30JALIHHOTO MOKPUTTS
(macuBHOTrO 3axucry) Ha pisHEX nauistHkax [T
[2-5]. IIpoanani3oBaHO XapaKTEPUCTHKH MPUPOA-
HHUX, TEXHOT€HHHX I TEXHOJOTIYHUX JDKEPEN OIS
Ha Tpacax, sIK 3aBaJIOHECY4HnX, Ta cTpyMiB YK3, gk
iHpOpMAaIiTHHX.

PosristHyTO MeTonu BU3HAYCHHS PO3MIIICHHS
[T mnsxom nepemimneHHs (mpodiuToBaHHS) yHO-
TIEPEK TPAaCH MArHiTHOIO IMOJIsl CTPYMY Ta IIOBOPO-
TiB (3MiH Opi€HTAali MarHirocnpuiiMaya) yist rpa-
JUEHTHOTO 1 TapanakcHoro (puc. 1) BU3HAYCHHA
BIZ[CTaHl o IIT. Onucano Bl):[OMl i 3aIPOTNIOHOBAHO
HOBi criocoon BBC 3a Bumipamu MII y nBox i
OurbIre Toukax Hax Tpacoro I1T [1, 5, 6].

Pucynok 1 — Ilapanakcuuii (@) i rpagienThmii (0)
MeTOIH BU3HAYEHHS BiICTaHi 10 CTPYMONPOBOLY
Ta 0€3KOHTAKTHUX BUMIPIOBAHb CTPYMY

Ha ocHOBi MaTeMaTH4YHOI MOJ€ENIl MardHiTHOIro
nonst ctpymy I[IT 3 BUTIKaHHAM y 3eMJIIO Kpi3b
MIOIIKO/KEHHS 130514111 JOCHIIKEHO BIUIUB L[HOIO
BUTIKaHHS Ha pe3yNbTaTH OE3KOHTAKTHHX BHMi-
pIoBaHb IIMOMHM /A 3amsranHs 1 crpymy IIT 3a
rpaJiieHTHUM J, 1 mapanakcHuM J, merogamu [1, 6].

v

[Noka3aHO MOXJIHMBICTH 3aCTOCYBaHHsI IUX BHMi-
pIOBaHb JUIsl JIOKaTi3alii MiCIlb MOIIKO/PKEHb 130-
Jrstail IIT.

3 BussJienns He3aaoBiabLHOI i30asamii ITT
3a KPpUTUYHUMH BUTPATAMU CTPyMY

3a pesynbTaraMu 3iCTaBICHHS 3aHUKAHHS
CTPyMY B3JIOBXK 1T i3 3aHMKAHHSM IJIOCKOT €JIEKT-
pOMaFHlTHOI XBUII B rpyHT1 BCTAHOBJICHO KpPHTE-
piil OLIHKK SKOCTI 130JIAI[iT — KPUTHUHY BIAHOCHY
BHUTPATy CTPYMY

&, =021/p, . %m, (1)

ne: f—wuactora crpymy (I'n), p, — muToMUiA enek-
Tpoonlp rpyaty (OMm-m). OGuucneni ans pobotu
Ha Tpaci 3Ha4eHHs O&J, Ul JBOX MOXKIJIUBHUX PO-
00unX 4acToT f 30HAYBAIBHOTO CTPYMY Ta PI3HUX
3Ha4Y€Hb ITMTOMOIO ONOPY IPYHTY P, HABEIEHO Y
Tabmmmi 1.

Tabauusa 1 — Kpuruuni BinHocHi BUTpaTn
(3aHukaHHs) 6J,, 30HIYBAILHOIO CTPYMY
B TPYOONPOBO/i 3aJ1€5KHO BiA 4acTOTH f
i IMTOMOrO ONOpY IPYHTY Py

Kpurtuuna Butpata crpymy

Hacrora &y, (Y/M) mpu py (OM-M)
f(Tm) 10 30 60 100
10 0,20 0,115 0,082 | 0,063
100 0,63 0,36 0,26 0,20

Yy BHIIaJIKax, KOJIH BU3HAUEH] 3a OE3KOHTAKT-
HUMHA BI/IMlpaMI/I BITHOCHI BUTpAaTH CTpyMy Ha Je-
SIKAX )Z[UIS[HKaX TIEPEBUIIYIOTh KpI/ITI/IlIHl 3HAYEHHS
ci]Kp s 13pn;[u1;1 IIT Ha uUuX OUISHKAX BU3HAETHCS
He3aJI0BUIBHOIO.

4 Anaparypa 0e3KOHTAKTHUX BUMIPIOBaHb
CTpyMiB

Ha ocHOBI BiIOMHX 1 3aIpOIOHOBAHHMX CIIO-
co6ie BBC BuOpaHO ONTHMallbHI CHCTEMH IIep-
BUHHHX IIEPETBOPIOBAYIB i3 BPaxyBaHHIM MOKIIU-
BOCTEH TEXHIYHOI peaji3allii Ta yMOB 3aCTOCYBaH-
Ha Ha Tpacax IIT. CtBopeHo amaparypy THILY
BIT-K, ..., BIT-KBII 3a mapasakcHUM CII0COOOM
(puc. 2 i 3) ra BBC 3a rpasieHTHUM, SIKi BUKOpPHUC-
TOBYIOTH Jyis o0cTekeHb IIT Ta IHIIMX KOMYHIKa-
if 31 cTpyMamu Bi):[ 0,01 mo 100 A ma roubuHax
710 6 i Ginbuie METPiB. HpOBez[eHo eKCIeprMEeHTa-
JIbHI JIOCIIDKEHHS 1 HATYPHI BUIPOOYBaHHSI, PO3-
pOGJIEHO KOHCTPYKTOPCHKY JOKYMEHTALLK0, BUTO-
toryieHo Ha JlociigHomy 3aBoai ®MI HAH VYkpa-
ifHM 1 mepemaHO B EKCIUTyaTaIllll0 KOMIUICKTH
amaparypu tumy BIT-3, BIT-K, BIT-K2, BIT-KB,
BIT-KBII.

Cropena amapatypa Tty BIT-KBII 3 inTep-
(eiicoM 103BOJISIE ONMEPATUBHO OTPUMYBATH Killb-
KicHy iHdopmariiro nipo cran [1K3 Ha pizHuX mins-
Hkax [IT. HakommveHi pe3ynbTaTH BUMIpIOBaHb
MEPEBOJATHCS Y KOMIT IOTEp 3 TIPOrpaMoI0 aBTOMa-
TUYHOTO OIpPAIFOBAHHS 1 JIOKYMEHTYBaHHA. [HTET-
paiisi po3poOieHoi iHpopMaIliiiHOI TEXHOMOTril 3
3ac00aMM TEXHIYHOTO i METOJUYHOIrO 3a0e3IeyeH-
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Pucynok 2 — Cxema 6e3KOHTAKTHUX BUMIPIOBAHb CTPYMY
T anapatyporo BIT-KBII

e

Pucynok 3 — Komnuexkt anapatypu BIT-KBII

Hl Y 3arajlbHy CHCTEMY KOHTPOJIIO, JiarHOCTyBaH-
ua i moniropunry IIK3 migsumye indopmarus-
HICTh O0OCTEXKEHb, JIa€ 3MOTy MEPEXOIUTH Bif per-
JIAMEHTHOT'O chnyTOByBaHH;I JI0 OOCTEeKEHHS Yn
PEMOHTY 3a TEXHIYHHM CTaHOM JJIsl 3aroOiraHHs
TIOLIKO/UKEHD, TIIBHUIICHHS HAMIHHOCTI 1 MPONOB-
KEHHSI TEPMIHIB eKcIuTyaTtallii JOpOorux i BaxIu-
BUX MiI3eMHUX TPyOOIIPOBOJIB.

5 HopraTusHi npuiaagu Tuny OPT i OPT+B
Js oocrexens i konTposawo EX3 IIT

Juns obcrexens IIT i xonTpomto T1K3 pospo-
OJIeHO 1 MepeaHo B eKCIUTyaTallilo HH3KY MopTa-
TUBHUX mpunaaiB. CTBOPEHO OpHTiHAIBLHUI TO-
pratuBHUIA Oe3koHTakTHUH npwian OPT i ioro
mMonudikauii (puc. 4) sk BUSHAYEHHs PO3MILIEH-
Hsl_ CTPYMOIPOBOIY 1 AMCTAHUIHHOIO KOHTPOIIO
po6otu CK3 IIT 3a posmoninom MII crpymy. Ha-
naro/pkeHo cepiiiauid BUmyck npunaais OPT mns
BHU3HA4YeHHs po3mimenHs [IT ta iHmmx crpymon-
poBigHHX KoMyHikaniii. [lepeBaramu ¥ioro y mopi-
BHSIHHI 3 BiJOMUMH TpacolllyKauyaMH € BHCOKi 3a-
BaJIOCTIHKICTh 1 UyTJIMBICTh, MaJli rabapuTH, Maca i
CHeprocrnoXuBaHHs. JIoCsArHyTi 3MEHIIEHHS BILTU-
BY CTOPOHHIX ENIEKTPHUYHUX IOJIB Ta Mapa3suTHUX
HaBOJOK, (UIbTpalliss CUTHANY ¥ YIOCKOHAJICHHS
METOJIMKA JIAI0Th 3MOTY IPOBOJIUTH OOCTEKEHHS
1T B 30HI Aii MPOMHUCIIOBUX 3aBajl.

[opratueni npuramu OPT+B (puc. 4) Ta
OPT+B2 JI0/IaTKOBO CHOPSKEHI BOJIBTMETPAMH
MOCTIMHOT 1 3MIHHOI HANpyT ISl eIeKTPOMETPHY-
Horo koHTpoo [1K3.

6 BuznauyeHHs Po3MOJITY CTPYMY
KAaTOIHOI0 3aXMCTy Ta nepexigHoro onopy IIT

Po3BHHYTO MeTOIM BH3HAYCHHS PO3MOALTY
CTPYMYy yCcTaHOBKH KatomHoro 3axucty (YK3) IIT
IUTSE KOHTPOJIK BHUTpAT IMOCTIHHOIO CKJIaTHUKA
CcTpyMy KatoaHoro 3axucry (nuisxomM BBC 3miH-
HOTO CKIIA/IHHMKA i BU3HAYCHHs Koe(ilieHTa rap-
MOHIKH) 1 IEPEXIAHOTO OMOPY 3aXUCHUX I30JISLIIH-
HHUX [OKPHBIB i HOrO CKIIaJIOBUX HA PI3HUX JILISH-
Kax TpyOomnpoBoiB [2-7], siKi, Ha BIIMIHY Bij BiJ0-
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Pucynok 4 - IllopraruBni npuaaau tuny OPT i
OPT+B st BU3HAYeHHSI po3MillleHHs1 TPYy0o-
npoBoaiB (crpyMonpoBoaiB) i koutpoaio EX3

MUX, JaIOTh HE JIMIIE IHTerpaibHi, aje 1 qudepeH-
LiliHI Ta JTOKAJIbHI OI[IHKH.

BeskonTakTHi BHMipIOBaHH;I 3MIHHOI'O CKJIaf-
Huka ctpymy YK3 1aroTh OUIHKH pO3NOMiNY BH-
Tpar CTPyMy IIO Pi3HMX TiIKax Ta Ha CYMDKHHMX
ninsakax [1T noBxuHOIO He MeHIe TTHONMHHU 3aiis-
raums 11T, Ix BUKOPHUCTOBYIOTb JUL z[Hq)epeHumo-
BaHUX OIIIHOK 1 KOHTPONIO CTaHy 13041ii Ha pi3-
HUX JUISHKaX Ta BUSBJICHHS HAaHOUIBII IMOBIPHUX
MiCIb KOpo3ii. JlomaTkoBi BUMipIOBaHHS Koedirlie-
HTIB TapMOHIKH Jal0Th MOMJIMBICTh BHU3HAYATH
POBIOIUT TYCTHHU TIOCTIHHOTO CKJIAJJHUKA CTPyMY
KaTOJIHOTO 3aXMCTY, 110 HATIKa€ Ha TPyOOIpoBi 3
TpyHTY. . . .

I'yctuny cTpymy 3axMcTy Bl KOpO3il Ha Ji-
nsaii [T o0umcioemMo 3a GopMyIioro

;o |J = 2| U, )
YT *

g
me: Jy ta J, — pe3ynbrati OE3KOHTAKTHHUX BHMi-
PIOBaHb 3MIHHOIO CTPYMY, 11O NPOTIKA€ 1Mo Tpy6o-
NPOBOY Ha IOYATKY 1 KiHUi JUISHKK; S — muioma
HOBerHl IIT na um ninanui; U, — mocTiitHa ta Vg
— 3MIHHA EJICKTPUYHI HAIIPYTH Y rpyHTl MIX Z[BOMa
enekrponamu (puc. 2). 3a 3nakom U, BU3HA4aroTh
HATpPsM CTPYMY IOJISIPH3AILii.
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|7| VK3
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Pucynok 5 — Cxemu posnoainiB crpymy YK3 maricTpajbHux ra3onpoBojis
(3a Bumipamu BIT-KBII) mik rinkamu tpsox IIT (a) Ta na Biarany:xenni IIT (6)

Jnst BU3HAYCHHS KOMIIOHEHT TIEpPEeXiJHOrOo
OTOpPY J0aTKOBO BUMIPIOEMO PI3HUINIO MMOTEHITia-
JIB 1 3MiHHY HaNpyry MK METaJIOM TPYOH 1 MiZlHO-
CyJIb(aTHAM €JIEKTPOIOM TOPIBHSIHHS, BCTAHOB-
neHuM Ha nosepxHi rpynty Hax I1T, Ta samipsemo
rimbuny 3amsrannst [T i BigcTanb MK enexrpo-
Aamu. 3a Ha3BaHMMHU BUMIPaMH i po3poGICHHMH y
OMI anropuTMamMu BU3HAYAEMO Hepexu:[HHH omip
[T, nutomuii omip rpyHTy, NOASPU3ALIAHKA Omip
MDK MeTanoM TpyOH i cepefoBHILeM, Omip i301s-
uiiioro nokpusy IIT i 3MiHHOTO i TIOCTIHHOTO
cTpymiB [2-7].

3anpornoHoBaHO CIIOCOOHU 1 IPUCTPOi OE3KOH-
TaKTHOTO BUMIpIOBaHHS mocTiHoro crpymy IIT 3
BUJIYYCHHSIM BILUTUBY T€OMArHITHOTO i BTOPHUHHOTO
MarHiTHOTO TOJIB IS CTBOPSHHS HOBOI amaparty-
pu koHTpOIo Kopo3ii [T [1].

BusHadyeHHsT po3noiny B3/IOBXK TpacH Ie-
peximHoro omopy Tpyba-3emust 32 BBC Ta #ioro
CKJIaJIOBUX JAI0Th KUTBKICHY iH(OpMAIito sl KO-
HTPOJIIO MacuBHOrO 3axucty (i3ossiii) 1T Ha pi3-
HUX JUISIHKaX Ui BUPOOJICHHS OOIPYHTOBaHHMX
pillieHb MOJ0 CTaHy, MOTped, BUAIB 1 00CATIB pe-
mouTty [IK3. 3a Bumipamu BIT-KB Bu3HauaeThCs
nuTomuid onip rpyaTy Oinst [T s KoHTpoOMIO KO-
PO3iiHOT aKTUBHOCTI cepenoBuia [5].

7 Hpuxiaaau koutposo IK3 IIT

Po3pobneni 3acobm BBC BUKOPHCTOBYIOTH
Uil iHTerpa’dbHOro (puc. 5), IUQepeHIiitHoro
(puc. 6) Ta JOKAJILHOrO BU3HAYEHHS 1 KOHTPOIIO
napamerpis [TIK3 IIT [3-7].

Ha puc. 6 nmokazaHo mopiBHSHHS pe3yJbTaTiB
oOCTe)KeHb AUITHKY MarictpainbHoro I1T kxoHTakT-
HUM METOJIOM (BHMIPIOBAHHS Pi3HUII MOTEHIIIANIB
Ha TOBEpXHI TPpyHTy Haja Tpyboro U, 1 TpybOa-
3emiist Uy, ) Ta Ge3koHTakTHUM MeroaoM bBC J,
1 orpumanuii 3a BBC po3noain B3gosxk [IT BigHO-
CHHX BUTPATH CTPyMy &J, . 3aMipH OIOpY IPYHTY
Ha JaHii JUISTHIT Tl 3HAYCHHS
P,=60...90 Om-M. 3a cdopmynoro (6) Ta 3rigHO
TabmuIi 2 KpuTHYHE 3aHUKaHHS cTpymy 100 I'n
Mae 3HaueHHs 0J,,.~0,25 %/M, mo 300pakeHo Ha
rpadiky IMTPUXOBOIO JiHi€. K BHIHO 3 IHOTO
rpadika, CTpyM 3aHHUKaHHS 3HAYHO IIEPEBHUIILYE
KPUTHYHE 3aHHMKAaHHS HA TPHOX IHTEpBaJIaX JOB-
JKUHM TpyOH. 3a BKa3aHUM BHIIC KPUTEPIEM Y Mic-
ISIX aHOMAJIBHO BEIHKHX BUTPAT CTPYMY 130JISIIIist
IIT He3anoBinbHA.

U

3arajgoM pe3yiabTaTh KOHTpoto i3omsiii 1T
3a BBC no0pe y3romkyroTbes 3 pe3yjbTaTaMu
MOTYKY TIOIIKO/PKEHb 130JIA1[iT KOHTAKTHUM METO-
oM “rioriepedHoro rpagienta’ [2-7]. Kpim Toro,
BBC ngomaTkoBo BHABIISAE MICLS aHOMAJIBHO BEJIH-
KHX BUTpAaT cTpyMy Ha mepexonax IIT ming mopo-
raMM Ta KaHajaMH 1 6ojioTaMH, sIKI BaKKO 00cCTe-
KYBATH KOHTAKTHUM METOJIOM.

EKcriepuMenTanbHUMH  BUMIPIOBAHHAMH  Ha
Tpacax MariCTpaibHUX TPYOOIPOBOAIB MOKa3aHO
TIIPABOMIPHICTh OLIHKM SIKOCTi i307s1ii 3a BigHOC-
HUMH BHTpaTaMH 3MIiHHOTO CTPYMY Ta BHSBIICHHS
MicIlb He3agoBUIbHOI 13ossamii 1T 3a kpurepiem
KPUTHYHOI BIIHOCHOT BHUTpPATH CTPyMY, BH3HaUe-
HUM 33 PO3paxyHKOM 3aHHMKAaHHS €JIEKTPOMArHiT-
HOI XBWJII Ha YacCTOTI 30HIyBaJbHOTO CTPYMY B
IPYHTI 3 EIEKTPONPOBIAHICTIO, IO € Ha JUISHII
TpacH, Ky KOHTPOJIIOIOTb.

Po3BHHYTO METOZ OmepaTMBHUX Au(epeHLiii-
HuX obcrexxeHb [1T 3 BU3HAUCHHAM p03noz[1ny ne-
pexinmoro onopy IIT Ta KUTBKICHUMH  OIIHKaMHU
onopy isomsuii Ha pisanx ainsakax [T sa BBC 3
paLiOHAJIBHAM BUKOPUCTAHHSM KOHTAKTHOI ClIeKT-
pomerpii s kortpoito napamerpis [TK3 TIT.

3 BHMKOPHCTAaHHAM OE€3KOHTAKTHHX BHMIpIO-
Banb ctpyMiB (BBC) cyrreBo migsuiyotses ede-
KTUBHICTb 1 ONEPaTHBHICTh OOCTEKEHb MiJI3EMHUX
TpyOOIpOBOIIB.
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