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OcoO6plfl HHTEpec AJAs HAaYUHBIX M TIPOU3BOACTBEHHBLIX I/l MpPeACTaB-
asieT pa3paboTka MeTONO0B H CPeICTB KOHTPOJSA KayecTBa (eppOMAarHHTHLIX
MaTepHaJioB M H3Ieauil, 00/MalarluX CHJIbHO BbIPaXEHHBIMH HeJHHEHHDI-
MH XapaKTeDHCTHKAMH [IpH TepeMarHnuynBanud. B HacTodllee Bpems AJs
3THX LeJell WHPOKOe pacnpocTpaHEHHe IOJy4YaeT MeETOJA BHXPEeBbIX TOKOB
C HCIOJAb30BaHHEM B KauyeCTBe H3M€pHTeJIbHOI:'I I/IH(pOpMaLlHI/I BbICUIHX rap-
MOHHK 3. 1. C. JaTYWKOB KOHTpOJs u uamepeHuit [1]. DTOT cmocob anexTpo-
MAaTHUTHOrO KOHTPOJS  KadecTBa H3JeJHH H H3MepeHHs  Pa3JHYHBIX
HedeKTPUUeCKHX BeJAHUUH, MOJVUMBUING Ha3BaHHUe MeTOHda BBICIUHMX TapMo-
nuk (MBT'), ocnoBaH Ha HCHOJAb30BAHHH HeJUHEHHBIX CBOHCTB ¢eppomar-
HilTHBIX HM3JeJUH M FapMOHHMUECKOro aHalnu3a 3JEKTPOMArHHTHbIX Iapa-
METpPOB AaTurKa [2]. B 3aBHCHMOCTH OT CXeMbl BKJIOYEHHS JaTUHUKa U ero
KOHCTPYKLUHH Yalle BCEro HCHOAb3YETCs FapMOHI/II{eCKI/Iﬁ cocras 3. IO. C.
BTOPHYHOH OBMOTKH, OJHAKO, He MeHbIIHe BO3MOXKHOCTH MOTVT ObITh IOJIY-
ueHbl NPH FapMOHMYECKOM aHaJH3e HaMarHHYMBAIOIIEro TOKA OAHOOOMO-
TOYUHOr0 NATYHKA, MHTAEGMOr0 B peKUMe 34JaHHOrO HaNpsKeHHdA.

B ornuume OT H3BECTHBIX 3JEKTPOMATHUTHBIX CIOCOOOB  KOHTPOJIsS
KayecTBa H3AeNil ¥ MaTepHaJ0B (TOKOBHXPEBOro, OCUHJIJIOTpadHUeCKOro,
110 XapaKTePHBIM TOYKAM AHHAMHYECKOH [ET/H NepeMarHHUHBaHHS H AD.)
MBT o6sanaer sHauutedbHO OoJblnell MHOOPMAIHMOHHON CNOCOBHOCTHIO
K H3MEHeHHndM TeX HJIHW HHBIX [apaMeTpoB KOHTPOJHPYEeMOTO yuacTKa
H3AeJHA.

M3BecTHo, uTo cuMMerpuuHasi AMHaMHUecKast MeTJAs IepeMarHd4uBa-
HHS (peppOMAarHeTHKa SABJASETCS HOCHTeNeM MHOroOMepHoil HHbopMauuy
O CBOMCTBAX TOTO CJOS H3JeJHsd, B KOTOPOe INPOHHKAET 3JEKTPOMArHHTHOE
noje. IlpnMenenne nNoAMarHMYMBaHis NOCTOSHHBIM TIOJIEM H OCOGEHHO Tepe-
MEHHBIM NOJeM JPYrof 4acTOThl NPHBOAHT K AOMNOJHUTENBHOMY YBesauye-
HHIO TO/ydaeMOod HH(pOPMAalUH O CBOICTBax INEpPeMarHHUHBAEMOr0 yuacTka
nafgennd. Kak nokasanu namm ucciaeqoBaHus, HanGoJee NOJHbLle CBEJeHHS
00 OJHOM HJHM OIHOBPEMEHHO O HECKOJbKHX KOHTPOJHPYEMBbIX apaMeTpax
MOTYT ObITb DOCTHrHYTbl MBI nmpu nutaHun [DaTYHKOB MOAYJHPOBAHHBIM
M0 aMIVIMTYAe HJ/JIM 4acTote TOKoMm [1].

Ipeumyuectsa MBI cOCTOAT He TOJABKO B KOJHYECTBEHHOM IOBbBIILe-
HAU HH(QOPMAUMH, YTO yXKe ONpeletsier ero NepcneKTHBHOCTL IS MHOrO-
1apaMeTpOBOrO Hepaspyulalouiero KOHTPOJSA, HO B B TOM, YTO NPH 3TOM
YBEJINYHBAETCS] YYBCTBHTEIBHOCTh K KOHTPOJNHPYEMBIM MapameTpaM, H OT-
KpbiBaloTcsl ©oJiee LIMPOKHe BO3MOMHOCTH 3JEKTPOMArHHTHBIX METO[O0B
KOHTPOJIST KauecTBa H3JeJHH M MaTepuajsoB AJAs leneHd CTPYKTYPOCKOIHH,
Ae(deKTOCKONIHH H H3MEPEHHS He3JeKTPUUECKHX M MATHHTHBIX BeJHUHH.
[TocnenHee 06CTOATENLCTBO OGYCAOBACHO HEOAHWHAKOBON 3aBHCHUMOCTBLIO
OCHOBHOH ¥ BBICHIMX FaDMOHHK CHTHaJ/la JaTyHKa OT OJHHX H Tex ¥Ke napa-
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MeTpoB (peppoMarHetuka [3, 4]. Bonpochl nccaefoBaHHS W IPUMEHEHH$
MBI Hamn oTpaxKeHHe B KaHAuAaTCKux Auccepraumsx M. M. Illexas,
K. B. Mapkesuua, A. M. I'pysnoBa, I'. M. Kypakuna, . . SIkupeBuua,
A. . INokposckoro, B. B. Uepnusixa, B. J1. Caprakosa u 3. C. Kyasiiesoi,
a Taxxe B pa6oTax paHHero nepHoaa [5, 6 u ap.].

XapaKTePHOH OCOOEHHOCTbIO MeTOla SIBJASIETCS TAKXKe TO, YTO BbICIIHE
FapMOHHKH TOSABJSAIOTCS B CaMOM (heppoMarHeTHKe, H, CJ1el0BaTes]bHO, CHH-
MaeMasa HHGOPMaUHd He 3aBHCHT OT Ko3(pduIMUeHTa 3amOJHEHHsT H3MepH-
TEJbHOH KATYUIKH B CPaBHHTEJIbHO OLHOPOAHBIX MarHHTHBIX IOJSX, a H3-
MEHeHHe 3. I. ¢, TapMOHHYECKHUX COCTaBJSIOUIUX CBA3aHO C H3MEHeHHeM
CTPYKTYPBI H3AeNHA HJAH ero y4acTKa, C TOsIBJeHHEM pAasjHYHBIX THIOB
AedEeKTOB, OT H3MEHEHHs TEeOMEeTPHYECKHX Pa3MEPOB H 3JEKTPONPOBOAHO-
cru. Hanuume BHYTpPeHHUMX JOKaJMpHBIX Ae(EKTOB NPHBOAUT K MOSBJEHHIO
B 3TOH 30He BLICIUHX TapMOHHK, KOTOpble HCMOJNb3YIOTCS NS BBISIBJEHHUS
31X fedekToB MBT, npu 5TOM 4yBCTBHTENLHOCTH ¥ AedeKTaM MOXKeT ObiTh
3HAYUTENbHO TIOBBLIHEHHOHM, TakK Kaxk B o0jacTu Aedekra, Kak IIpaBuJo,
BO3HHKAIOT KOHLEHTPALMU BHYTPeHHUX Hanpsi:xenuid. [Ipu nepemarHuuusa-
HiY (QeppOMarHUTHOrO H3JeJaHs OAHOBPEeMEHHO IBYMs TOJSIMH pPasHBIX
GMIJTHTYA W 4acTOT, COU3SMEPHMBIX U HeCOU3MEPHMbIX MO CBOEMY 3HAUYEHHIO,
NOSBJSIIOTCS HOBble MoJe3nble 3p¢exThl, KOTOPble HayaJ Il ILHPOKO HCIOJb-
30BaThCs  Aaf  Hesdell  1eeKTOCKOMHH, CTPYKTYPOCKONHH M H3MepeHHUS
HeyeKTDHUeCKHX BeanuuH [1, 7 u ap.]. Haanune 3/eKTPOAHHAMHUECKHX
Cu1 B3alHMOLEHCTBHA MEXK/AY HaMarCHUUMBAIOIIEH KATYIIKOH H KOHTypamu
BHXPEBbIX TOKOB NPUBOJAMT B CHJbHBIX NOJSX K MHUKPOKOJeOaHHSM YacTHL
MeTassia ¢ ABOMHOM uacTOTON M K HUCKAXKEHHIO paclnpeleseHus 1oJs BUXpe-
BLIX TOKOB, UTO TaKKe CKa3blBaerTcs Ha KOHTpoJsie KauectBa uagenuit MBT,
1 HAYHHAaeTcsd NHPOKOe MPHMEHEeHHe 3TOro 3(pgekra B 1ePEKTOCKOIHHY pas-
JHYHBIX MaTepuanoB u usfeauin [8].

BriepBole Ha BO3MOXHOCTb HCNOJB3OBAHHSA BBICIINX FAPMOHHK B CHI-
Hale 3. . ¢. BTOPHYHON OOGMOTKH NATYHKOB AJS aHAMH3a CTPYKTYpHO-Mexa-
HBUECKHX CBOHCTB (PePPOMATHHTHBIX MaTePHANOB M H3JeNuil ObIO YKa3aHO
H. C. Axyaoseim B 1934 r. [5]. Bbuto sameueno, uTo aMILIMTYAbl H tasbt
3. 1. C. BBICIUWX TAPMOHHK 3aBHCSAT OT MAarHUTHOH NMPOHULAEMOCTH, KO3p-
LMTHBHOH  CHJIBI, 3JICKTPONPOBOAHOCTH H peXUMa NepeMarHHYMBAHHS,
4, CACIOBATEJNLHO, H OT MEXaHHYECKHX CBONCTB KOHTPOJHPYEMBIX H3ZeJHil.
ITosanee, B 1935—1939 ropax, 6bl10 ONYBAHKOBAHO TOIBKO HECKOMLKO pa-
GOT, B KOTOPBIX €OO6LIANOCH O METOAax H NpHOOpax Hepaspylaoulero
KOHTPOJA C MCNOJb30BAHHEM BbiCWNX rapmonuk [7]. Opunako orcyrcTsue
TEXHHKH TdPMOHHYECKOTO aHazusa OKoAO 25 JIeT CHEPKUBA/IO pa3BHUTHE
3TCTO CTOIb 3(pekTuBHOro crnocoba KOHTPOIA KauyecTBa H3IeNHl, XOTH
B 1esBHOH QopMe paGoThl PAa3BHBANINCH [0 ONMCAHUIO NETeNb THCTEPe3Hca
It 10 HCCIeIoBaHUIO OcUMIJOrpagHYeckoro MeTofga mo ¢urypam Jlnccaxy.
I1 tosbko Gaaromaps paGoram P. E. Epuioa u panee VIOMSIHYTBIX aBTO-
pos auccepraunit, MBI Hawen npusHanue W cTad OGBICTPO pPas3BHBATHCH.

B cocraBienHOM HaMu CNpaBOYHO-GHOHOrpadHUECKOM yKazaTese JiH-
TCpaTypbl MO TEOPHH H NpakTHKe KOHTpoas W uzMepeHuit MBI npusesens
B XPOHOJIOTHYECKOM H3JIOXKEHHH BCC H3BeCTHble HaM JOKJaAbl, CTaTbH,
AuccepTallud M JAPYrHe Martepuadbl ¢ pedepaTaMu HJAH AHHOTALUSIMH
K HuM [7].

3apyGexHblx paGoT no ucciaepobanuio MBI mwis KOHTPOJIS KauecTBa
M31eMH OYeHb MaJo, 4TO yKa3hlBAeT Ha BeAyUYIO PoJab B LaHHOM HaIpas-
TCHHM YYEHBIX Halledl ctpanbl [7],

AHamu3 ony6JIHKOBAHHBIX M HAXOAAIIHXCS B CTajfHH  HCCAELOBAHHS
pabor mo MBI nossosisieT chopMyanpoBath cleAyiOlHe OCHOBHBLE Hanpas-
JICHHS Da3BHUTHS 3TOFO METOLA.

1. PaspaGorka H uccienoBanHe TeOpeTHUECKHX H (hM3HYECKUX OCHOB
MBT, cOCTOAIMX U3 aHAJIHTHUECKOTO MPEACTABJEHHS 3aBHCHMOCTH HHIYK-
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HHW OT HaNpPsiKEHHOCTH MAarHHTHOIO INOJA JJsl peaJbHOH QOpPMBI IETaH
nepeMarHHYuBaHusl, HCCIelOBaHHST paCHPOCTPAHEHHS 3JeKTPOMarHHTHOTO
noJsi B peppoOMarHUTHBIX cpefax, pacuera aMIUIUTYA H (a3 rapMOHHK BTO-
PHYHOMH 3. A. C. C YYeTOM BHXPEBBLIX TOKOB B 3aBHCHMOCTH OT CBOHCTB Mare:
pHaJja, TeOMETPUUYECKHX Pas3MepoB, HaJHYHSA JeQeKTOB H T. . IPH NHTAHUH
JaTYHKOB KaK CHHYCOHZAJbHbIM H HECUHYCOUJAAJBbHBIM TOKOM, TaK H C NpH-
MeHeHHeM IIOJMarHiYuBaHusA NOCTOAHHBIM H HepeMeHHBIM IOJeM JJsi pas-
IBIX KOHCTPYKTHBHBIX HCIOJIHEHHHl JTaTYHKOB.

2. Plazpa60oTKa METOJ0B M CPENCTB MOBBILIGHUS paspelaloned cnocos-
HOCTH H UYBCTBHTE/IbHOCTH K Te€M HJIH HHBIM KOHTPOJHPYEMBIM HapaMeTrpaM
3a CcueT BbIOOpa pPallMOHAJbHBIX KOHCTPYKIHI JaTYMKOB, (GPOPMBI, aMIJIHTY-
Abl KM YaCTOTbl HAaMarHHUYMBAoOUero TOKa, rapMOHHYECKOT'0 aHaJiu3a 3 J. C.
BTODHYHOH OOMOTKH HJH PasHOCTH 3. I. C. IIpH AH(pepeHuHaTbHON CXeme
BKTIOUCHHS JATUHMKOB, HCIOJbL30BAHHA palHOHAJBHBIX CNOCOGOB YMEHbIC-
HHSl BJMSIHHST MELIAIOUHX (PAaKTOpOB © T. M.

3. Teoperndeckne H 3KCHepHMeHTalbHble HcceaepoBaHus MBI s
Hesell HU3MepeHHdA DA3MUUHBIX HEIICKTPHUECKHMX BeAWUYMH (JaBjeuuil, BuG-
paUnil, MeXaHHYECKHMX HaNpAXKeHHi, napaMeTpoB ABMKEHHA ©  Ip.)
11 CBOACTB ()eppOMarHHTHLIX MaTepHaNoB i usgeauil. PazpaGorka coorBer-
CTBYIOIIEH H3MepUTEeJNpHOH anmaparyphl.

4. PaspaboTka u MCCAC/0BaHHe METGNOB M CPEACTB MHOromapamerpo-
BOrG KOHTPOJSI W aHaJaH3a H3MepseMod HHOpMalHH.

Teopernueckoe Hanpas/acHue pabor no MBI, ccofenHo AAS CHIbHBIY
MarHHTHBIX HOJICH M C YUETOM BHXDEBLIX TOKOB, B CHJY H3BECTHBIX TPYAHO-
CTeH MaTeMaTH4YeCKOTO ONMHCAHHS HEeJMHEHHBIX IIPOLeccOB B (eppomarie-
THKAX [aJeKo OTCTaeT OT 3KCNePHMEeHTAJbHbIX HCCASAO0BAHHI{l H NpaKTHuYe-
ckoro npumeHenns MBI ana  uenefi  nedextockonuu, CTPYKTYPOCKOTH I
i U3MepeHHA HEe3JeKTPHYeCKHX BeJHYHH. B Hacrosilee BpeMst HMeeTcs
JHIIb HEMHOro paboT ¥ TO NPUMEHHTENbHO K NPOCTEHIIHM anipoXKCHMalii-
%M, KOTOpble NOKa3biBalT sBHble npeuMynlectBa MBI no cpaBrenun
C OCTaJbHbIMH 3JEKTPOMAIHHTHBIMH CHOCOO4MH H NOATBEpIKIAIOT KAaulCT-
BCHHO NOJAY4YeHHBIE DPe3yJbTaThl,

[Ipagruyeckoe ucnoab3oBanne MBI nist KOHTpOJsSt pasjHuUHBIX napa-
MeTPOB (beppPOMArHuTHBIX H3Jeauil paHee Obl10 maHo B crathe M. M. Ille-
a5 [1], nostoMy B naHHoil paGoTe LenecoobpasHo Jninh 0GOGHINTL ACCTHT-
HyTbHle Pe3yJbTaThl BeAYILIHMH KOJJEKTHBAMH B CTpaHe W ykKasaThb Ha RBC3-
MOXKHBIe TYTH HCCIeAOoBaHHA M TnpuMeHenus MBI,

OcHoBHOe HanpasJedne pabor, npoBoaumbix B Hucruryte ¢usixi
CO AH CCCP nox pyxosoxctsom P. E. EpiuioBa, CBA3aHO ¢ pa3BHUTHEM
TEOPHU PACIPOCTPAHEHUS 2JeKTPOMATHHTHOTO MOJSf OCHOBHOH M BBICHIKX
FrapMOHHK, pa3pabOTKOH METOJOB H CPeldCTB NOBBILICHHS YYBCTBHTEABHOCTH
METONa NPH MHTAHHH AAaTYMKOB HECHHYCOHAAJbHBIMK TOKAMH PAa3JHUHLIX
dopm. Ilpaxtuueckoe npumenHenne MBI — KoHTponbL CTPyKTYpH, H3Mepe-
HHSl MArHUTHBIX XapaKTePHCTHK H Je(eKTOB TOHKHX MArHUTHBIX ILIEHOK,
TBEPAOCTH CTaJcH, TOJIIMHBI 3akajeHHoro ciost u ap. [1, 9].

B HpxyrekHMH XMMMAIlle nox pykoroncrsom M. M, Uleas pas-
paGaTbiBaeTcs u uccaenyercs Teopus MBI u pacmpocrpateHune ssektpo-
MarHiTHOro M[OJisi B (PEPPOMAarHuTHOH cpele MNPHMEHHTENLHO K HaTUHKAM
NPOXOJAHOro M HakaagHoro TumnoB [l, 10]. Pewen psg BaXHbIX 3ajau no
TEOPUU H NpPaKTHKe NPHMEHeHHs MarHutoynpyroro 3sddexra B MBI g
KOHTPOJ U H3MEDEHHsI MeXaHHYeCKHX HaNpsxKeHHH B Meraanax [4, 10].

Ipynna cotpyannkoB KHeBCKOro HHCTHTYTa TpaxJaHCKOH aBHALKE
BBLITOJIHSAET H YCHNEIIHO pelliaeT PAA OPHTHHAMBHBIX U MEpPCNeKTHBHLIX 3&-
Jay 10 3KCrepUMeHTalbHOMY HcceaeaoBaHuio MBIT npHMeHHTENBbHO K KOHT-
pOMO CTPYKTYpHI, KauecTBa cBapHbIX coefduHennit [11, 12], ouenkn namps-
KEeHHMIT # YCTaJOCTHBIM XapakTepHCTHKaM MeTaanaoB. [loroxutennuo
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peulaeTcs BONPOC MHOrONapaMeTPOBOrO KOHTPOJSL KayecTBa M3JIENHH ¢ HC-
[I0Jib30BaHUEM BHICIIHX rapMoHHK 3. A, ¢. [IpoBogsarcs uccaenoBanus MBI
[iP¥ UMOYJbCHOM BO36YXKIEeHHH HaMarHHYMBAIOMIUX YCTPOHCTB.

B ToMmcKOM NOJUTEXHHUECKOM UHCTHTYTe INOA HAHIHM PYKOBOACTBOM
NOJAYUEHbl TOJOXKHTENbHBIE Pe3y/bTaTel Mo AedEeKTOCKONHU JABYX4aCTOTHHI-
MY TIDOXOAHBIMH H HaKJaJHbIMH JAaTUdKaMH (PEPPOMATHHTHBIX H3ACJHH,
H3MEPEHHIO TBEPILOCTU U APYTHX CTPYKTYPHO-MEXaHHYECKHX XapaKTePHCTHK
crajeli IO [NHHAMHYECKHM XapakKTepHCTHKaM IeTJu TlepeMardHUYHBaHHS
I C IPHMEHEHHeM BBIHOCHOH uamepHrenpHo#l Katymwku [1, 12, 13, 14u ap.].

JIByX4acTOTHBIH MeTOX TMO3BOJeT OOHapy»KHBaTh Majibie IOIepeuHble
u JoxkaJbHble NedeKThl KAaK Ha MOBEPXHOCTH, TaK H B IyOHHe H3/ICJHA.
[TpoBonATCA MCCACAOBAHMS FapMOHHUECKOTO aHajJH3a TOKA JaTUHKa M KO-
s{drineHTa (OpPMbBl KPHBLIX TOKa X HanpsiKeHUs.

PaGotsl MOCKOBCKOro TIHAPOMETHOPATHBHOIO HHCTHTYTa (pYKOBOAH-
teqb T. 9. Topa3goBckuil) cBfi3aHbl ¢ BCECTOPOHHUMH TEOPETHUYECKHMH H
JKECNEpPUMEHTaIbHBIMH H3YUeHUsIMH MeXaHHYeCKUX HanpsaXkeHHi B MeTal-
71ax W3 pasnnuHeHx QGeppoMarHuTHbIX MartepuanoB [1, 12, 14], ycroiiuuso-
CTHIO METaJJMYECKMX KOHCTPYKUHMH M yCTasJOCTHBIMH TpewuHamu MBT.

B MOCKOBCKOM 3HEPreTH4ecKOM HHCTHTYTe YCHeUlHO BCAYTCs TEOpeTH-
yeCcKMe H 3KCHepyMeHTasbible pafoThl IO aNlPOKCHMAUUAM NeTeNib THCTe-
pesuca, pacyery rapMOHHK . A. €. AaTUHKOB, S/ICKTPOHHOMY MOZeJMPOBA-
HYIO H HpH‘VIeHEHHIO MBT n7as uenefl xoHTpoas xauecTsa matenuit [1,8, 12].

Kpome ykazaHHBIX TPYmi, B Psile HayuYHbIX YUYPeXKIEGHHI H BBICIUHX
vyeOHLIX 3aBeleldsaX HAYUHAIOT YCIeHIHo HCMOb30BaTh U npuMenats MBI
mast uenefl nedeKTOCKONKHH, CTPYKTYPOCKOIHH ¥ IAA H3MEPEHHs pasJHYHbIX
He3NeKTPUYECKUX BeJnuiH. BawHyio podb B Gbicrpom passutud MBT ume-
ot pa6orst M. A. Poszenbnara, . A. Casunosckoro, M. JI. Maeproiiza
il Ap. IO pacyeTy nepeMeHHBIX MarHUTHHIX nojefl B GeppoMarHuTHbBIX cpe-
nax ¢ y4eToM peaJsbHOH ¢opMBbl meTu THCTEpe3uca, BAMSHUST BHXPEBBIX
TOKOB, NMPUMEHEHHUs NOAMATHHUMBAHHUS NOCTOSIHHHBIM M NEepeMeHHbIM TOKOM.

O6beIHeHUsT YCUIUEA 3J1E€KTPOMEXaHHKOB H CIICLUHAJIHCTOB IO 3JeKTPO-
MarHUTHBIM METOXAaM KOHTPOJS IJis pelleHlsl pAjda TeOPeTHUECKHX H Npak-
THYECKHX 3a]ay AaCT HECOMHEHHO HON0XKHuTeabHBI 3ddekT no Gonee addex-
TUBHOMY HCIoab30oBanuio MBI He TosbKO 751 KOHTPOJS KayecTBa H3/eHil
53 KOHCTPYKUHOHHBIX MaTepHas0B, LIHPOKO NPpHMeHAeMbIX B NPOMBILIICHHO-
CTH, HO W JJIsl KOHTPOJS 3JEeKTPOTEeXHUUECKHX CTaJeH, HX MarHUTHBIX Xapak-
TEPUCTHK, TOTEPb W T. I. HA Pa3JUYHBIX CTAAHAX NPOH3BOACTBA,

JUTEPATYPA

1. C6opauk MaTepuasnos BcecowsHoro cemuHapa «MeTon BeICIINX TFapMOHHK B BHXpe-

i1 nedextockomuu», usn, MU® CO AH CCCP, Kpacnospek, 1969.

2.P.E Epmos M. M. Illeas,. <<ﬂe¢)eKTocxonHﬂ» Ne 1, 1969.

3. P.E. EpumosB. «H3B. Bysos». ®Pusuka, Ne 4, 1966.

4. C6opuuk poxnaagoB <«HcciaegopaHua mo tbusuxe METaJIOB H HepaspylUamIHM Me-
TOAAM KOHTPOJA», H3d. «Hayka u Texuuka», Munck, 1968,
5. H. C. Axyaos. «3aBoackas Jla6opaTopnﬂ» Ne 8, 1934.
6. H. . E pemun «BecTHuk MABIHHOCTPOEHHA», Ne 1, 2, 1937.
7. I'. Jlemenko, KoHTpoab M u3MepeHHs MeTOZOM BbCiUHX rapmonuk.  Hax
TUHTH, TOMCK, 1970.

8 10 M. lllxapaer, 0. A. CazourtoB u np. B ¢6.: DAeKTPOMarHuTHLIE MeTO-
Al xourpoaa. Mag. MIHTII, M., 1969.

9. P. E. E pwoB. «Jedexrockonus», Ne 1, 1966,

10. M, M, [l ean Hepaspymawomuii KOHTPoab MeTOAOM BHICIIHX TapMONHK BHXDEBbLIX
ToxoB. Bpounopa, Upkyrck, 1970.

11, T. M. KypaxuH Asromatuueckas cBapka, Ne 12, 1968.

12. Tesucul pokiagos V BcecoiosHol KoH(ePEHUHH MO HePaspyUIdiOUIHM HCIBLITAHHSIM,
Mocksa—Ceepanosck, 1967.

193. A.gM. Fpysunos, U T Jlemenko, B. B. BurnoxypoB. «<Mas, TITH», Tomck,
t. 194, 1971.

14. Joknage 2-ro Bcecorosnoro cemmusapa «Hepaspymuatomufi KoHTpoib (eppoMariut-
Hé:IX MATEPHAJOB B H3ZeJHI MeTonos Bblcmiux rapMonuk», pen. M. I Jlem e n ko, Tomck,
1971.

EEI



