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0. I'. BE3BIMAHHBIH, E. A. KO3UPAIIKHH, A. H. KOJECHHKOB, K. A. KOMAPOB, O. B. TA/IBKO

METOJUYECKHUE OCOBEHHOCTHU JE®EKTOCKOIINU COPTAMEHTA POJIMUKOB
IMPOKATHOT' O CTAHA ITOCJIE UX BOCCTAHOBJIEHUSA

B paGoTe mpencraBieHbl pe3yabTaThl Pa3pabOTKH METOAMKH YJIbTPa3BYKOBOW THATHOCTHKU COCTOSHUSI AC(PEKTHOCTH MANbIX MMapTHH POJIHKOB
IPOKATHOTO CTaHA PA3HOrO0 COPTAMEHTA, Ha PA3HBIX CTAAMAX HMX BOCCTAHOBJICHHS IOCIE paspylieHWs pabodeil IOBEPXHOCTH B Hpolecce
sKcIutyatanud. [IpoBeneH cpaBHUTEIBHBIN aHAMU3 Y(Q(OEKTHBHOCTH OOHAPYKEHHS 1e()EKTOB B M3IENHAX ONPEAENICHHOI0 THIIOpa3Mepa ¢ IIOMOIIBIO
cTaHmaptHoro aedekrockona Tuma YJ[2-12 ¥ ¢ MOMOIIBIO OPUTHHAIBHON YCTAHOBKH, aJaNTHPYEMOil K OCOOCHHOCTSIM HCCIEIYeMOro OOBEKTa.
VY CTaHOBIICHO PEHMYIIECTBO IIPEIaraéMbIX METOJUYECKHX OCOOCHHOCTEH YIbTPa3BYKOBOH 1e(EeKTOCKOIIMH BOCCTAHOBIIEHHBIX IIPOKATHBIX POJIMKOB
B YCJIOBUSIX HHTEHCHBHBIX IIOMEX, BBI3BAaHHBIX XapaKTePOM IPHIOBEPXHOCTHOIO IPO3BYYMBAHUS M BIMSHUEM TPAHUIBI pasfelia MEXIy TeloM
POJIMKOB U HAILIABIEHHBIM METAJLIOM.

KaioueBble €JI0Ba: PONMKHA MPOKATHOIO CTaHA, M3HOC, HAIUIABKA, Ae(EKTHI, HEPa3pyLIAIONIHi MOCTAIUUHBIA KOHTPOIb, YIbTPAa3BYKOBbIC
METOJIBL.

10. I. BE3BUMAHHHH, €. 0. KOSHPAIIbKHH, A. M. KOJIECHHKOB, K. A. KOMAPOB, O. B. TATBKO
METOJUYHI OCOBJIUBOCTI JE®PEKTOCKOIIIT COPTAMEHTY POJIMKIB IPOKATHOI'O
CTAHY IICJA iX BZTHOBJIEHHA

VY poboTi mpexacTaBieHi pe3ynbTaTi PO3pOOKH METOIUKH YIbTPa3ByKOBOI AIArHOCTHKH CTaHy Je()eKTHOCTI MaIMX MapTiil POIHMKIB IPOKATHOTO CTAHY
PI3HOTO COPTaMEHTY, Ha Pi3HHX CTaJifX X BiIHOBJIEHHs MiCIs pyHHyBaHHSA poOOYOi MOBEPXHi B Mpoleci ekciutyaTanii. IIpoBenenuit mopiBHAIBHII
aHaJli3 e(PEeKTUBHOCTI BHSBICHHA Ne]eKTiB y BMpoOaxX IMEBHOrO THIIOPO3MIpPY 3a JOIOMOTOK CTaHZapTHoro aedekrockoma tumy Ynu2-12 i 3a
JIOIIOMOTOI0 OpHUTiHAIBHOI YCTAHOBKH, IO AJaNTYyeThCsA O OCOOMMBOCTEH MOCHiMKyBaHOro 00'ekTy. BcTaHoBIeHa mepeBara NpONOHOBAaHHX
METOJIMYHUX OCOOJMBOCTEH YIBTPa3BYKOBOi JE(EKTOCKOIIl BiJJHOBJICHMX NPOKATHHX POJNHUKIB B yMOBaX IHTGHCHBHMX HEPENIKOA, BHKIMKAHUX
XapaKTepOM PO3TOBCIOKEHHS IPUMOBEPXHEBUX MPYKHUX XBUIIb 1 BILTMBOM MEKi PO3/ILITY MiX TiJIOM POJIHKIB i HATTABICHUM METAJIOM.

Ku11040Bi ¢J10Ba: pOJIMKHU MPOKATHOTO CTaHY, 3HOC, HAILIaBKa, Ae(EeKTH, HEPYIHHIBHUN OCTaAIHUIT KOHTPOJIb, YIBTPA3BYKOBI METO/IH.

Yu. G. BEZIMYANNIY, E. A. KOZIRACKIY, A. N. KOLESNYKOV, K. A. KOMAROY, O. V. TALKO
METHODOLOGICAL PECULIARITIES OF DEFECTOSCOPY OF THE SORTAMENT OF THE
ROLLERS OF ROLLING MILL AFTER THEIR RESTORATION

The paper presents the results of developing a technique for ultrasonic diagnostics of the defectiveness of small batches of rollers of a rolling mill of a
wide range of similar products. The study was carried out at different stages of the restoration of rollers after the destruction of the working surface
during operation. A comparative analysis of the effectiveness of defect detection in products of a certain standard size was carried out using a standard
UD2-12 flaw detector and using an original installation that was adapted to the features of the object under study. The advantage of the proposed
methodological features of ultrasonic flaw detection of reconstructed rolling rollers in the conditions of intense noise caused by the nature of near-
surface sounding and the influence of the interface between the roller body and the weld metal is established. To test the parameters of the sounding
signal, to select the most efficient converter, the relative location of the converter and the roller, a test experiment was conducted on deliberately
defective rollers. Some of the rollers after the flaw detection were cut to determine the type and size of defects and their comparison with the results of
nondestructive testing. According to the results of the test experiment, optimal modes of probing of controlled products, frequency and time
characteristics of ultrasonic signals, and the type of converter used were selected. For the testing of the rejection level, 2 batches of rollers (10 and 18
pieces) were manufactured, manufactured using different deposition techniques. Processing of the received statistical data has allowed to develop
practical recommendations on revealing of defective products in an initial stage of technological process on restoration of rolling rollers.
Keywords: rollers of rolling mill, wear, surface welding, defects, non-destructive stepwise control, ultrasound methods.

BBenenme. [lpokaT Merajula 3aHUMaeT Ba)KHOE  OTHOCHTENIBHO pa3sMEPHBIX OCOOEHHOCTEH OTHENBHBIX
MECTO B METAJUTyPTHYECKON MPOMBIIIICHHOCTH YKPAaWHBL. ~ H3IeNMAHd Tpu  OOCSCIIedCHHH BBICOKOW  HAAEKHOCTH
Pommkm mpokaTHOro craHa B Ipolecce  CBOCH  OOHapykeHMs Oe(eKTOoB, MaJoM BPEMEHH OICHKH
9KCIITyaTalin TIOJIBEPTAIOTCS 3HAYNTEIbHBIM  COCTOSHHSI W3ICIMS ¥ MHHHMAJIbHBIX (PHHAHCOBBIX

MEXaHWYECKUM M TEMIIEPAaTYPHBIM Harpy3kaMm M II03TOMY
WMEIOT  OTPaHWYCHHBIH CpOK  OSKcIuryaramuu  [1].
IMpomrenne nx pecypca MOXKET OBITh TOCTHUTHYTO MyTEM
BOCCTAQHOBJICHHsI OTpabOTaBIIMX CBOH CPOK POJIMKOB.
BoccraHoBiieHHe UMEET CMBICH, €CIIU TaKOH poyiuk Oynaer
JieleBie HOBOTO pu COXpaHEHHUU ero
SKCIUIyaTallMOHHBIX ~ XapakTepucTUk. Pemenue aroii
3aja4d TPEJIoNaracT MCIOJIb30BaHUE Mallo3aTPaTHOM
TEXHOJIOTUM BOCCTaHOBJICHHSI IIPH TapaHTHH KadecTBa €€
pe3ynbTatoB. Takyl0 TapaHTHIO MOXET O0OecrednuTh
Hepaspyllaloniee  BBIIBICHHE B BOCCTAHOBICHHBIX
pPOJMKAaX KPUTHYHBIX M1 HaAEKHOM OSKCIUTyaTalnuu
nedexroB. Ilpm  MeENKOCEpHUIHOM  BOCIIPOM3BOJACTBE
POJIMKOB IIHUPOKOTO COPTaMEHTa HCIIOJIB3yEeMBIH METO[
Ne(EeKTOCKONUU JIOJDKEH O00JIaaTh YHUBEPCAIBHOCTHIO

3arparaX. OJTOTO MOXXHO JOCTHYh 3a CU€T OO0NbIION
BEPOSATHOCTH BBIABICHHUA Je(EKTOB TPU  BBICOKOH
MPOU3BOTUTEIHLHOCTH KOHTPOIA C y4€ToM OBICTpOH
NepecTporKK 000pyI0BaHHS 0] TPEOYEMBIl THIIOpa3Mep
nznenus. [TonoOHbIE 3aaul MOXKHO pPEIIaTh C MOMOIIBIO
YIIBTPa3BYKOBOH JedekTockonuu [2], omHaKo, KaIbId
KOHKPETHBIf  ciyyail ~ TpeOyeT  WMHAWBHIYaIbHBIX
Meronndeckux mnpopabotok [3]. Takas mpopaboTka
BO3MOJXKHAa MYTEM aJanTalid HCIIOJNB3YeMOr0 METola K
OCOOCHHOCTSIM HCCIIEAYeMOro OOBEKTa U pemacMoi
OTHOCUTENIbHO HEro 3ajaue KOHTposs [4]. AjpanTamus
MO3BOJISIET CYIIECTBEHHO ITOBBICUTh WH(OPMATUBHOCTH
aKyCTHYeCKHX METOJOB W WX YYBCTBUTEIBHOCTh K
0COOCGHHOCTSIM  AeeKTOB  Ha  pasHBIX  CTaJisIX
BOCCTAHOBJICHUS U3/CTHA.
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Leanb ucciaenoBanms: paszpaboraTb M BHEJIPUTH B
IIPOU3BOJICTBO YHHUBEPCAIBHYIO Mayio3aTpaTHYIO
METOJIUKY YyJIbTPAa3BYKOBOTO KOHTPOJISI J1€(EKTHOCTH
IIMPOKOTO COPTAaMEHTa pOJIMKOB IIPOKATHOTO CTaHa,
BOCCTAQHOBJICHHBIX IIOCJIE pa3pylleHHs B Ipolecce
9KCIUTyaTaIliH, npu ux MEIIKOCePUITHOM
BOCTIPOU3BOJICTBE.

I[Ipn  uWcmoNb30BaHMHM  aKyCTHYECKHX  METOJOB
KOHTPOJS TPUMEHSIH Meroxonoruio [3], Koropas
3aKIII0YaJIach B PEIICHUH CIIEIYIONINX MOCIeI0BATEIbHBIX
omepanuii: aHaanM3 0coOeHHOCTeH OO0BEKTa KOHTPOIS M
3aa4, KOTOpble HEOOXOAMMO pPEIIUTh OTHOCHUTEIBHO
HETro; pa3paboTKa aJanTUPOBAHHON METOAUKU U3MEPCHUN
N7 KaXKIOW 3a7auM, e€ yHUBEpCcaau3alus OTHOCUTEIBHO

pa3IuuMi  M3JENMH;  OKCIIEPUMEHTAlbHAas IIPOBEpPKa
HOJ'Iy‘-IeHHI)IX peSyHLTaTOB U UX aHaJIn3.
O0bekT ™ 3agaum  HcciaegoBaHusa. OO0bEKTOM

HCCIICAOBAHUS SBILUTUCH POJIMKH PA3IMYHBIX ITPOKATHBIX
CTaHOB, KOTOPBIC BOCCTAHABIIHMBAIH ITOCIIC pa3pyIICHUSI B
mporecce IKCIUTyaTal. PONWKH TpeAcTaBisud coOor
umuHIpsl U3 ctanu 40X Beicotoi 20...50 u nuametpom
50...60 MM C UWIMHIPUYECKOH MOJOCTHIO AHUAMETPOM
10...15 mm B mentpe (puc.1). Takme peramu, B
COOTBETCTBUM C Wu3BecTHO# [2, 5] kiaccudukaumeit
OTHOCSTCS K ITIOKOBKaM.

Puc. 1 — Pa3Hble mapTuu poauKkoB

[Ipn BoOCcTaHOBIEHMM pOJHMKa Ha €ro OOKOBOH
TIOBEPXHOCTH BBIpE3ajl CUMMETPHYHO PacloI0KEHHBINH
T0 BBICOTE LMJIMH/ApA T1a3 TITyOHHON 6-9 MM U 3aIUIaBILSUIH
00pa30BaBLIYIOCS MOJIOCTh METALIOM. V3nmumku mMeTania
IOCIie  HAIUIaBJICHWs  CTayMBalM. B pesynbrare
UCIIONB3YeMO TEXHOJIOTHH B HAIUIABJICHHON 9aCTH MOTJIH
obpa3oBaTbCcsi IOpHl, a Ha ©€ TpaHUIE C OCHOBHBIM
METaJUIOM POJIHKa — Ne(EeKTH KOHTAKTOB (puc. 2).

Hamnaska

Hedexr
Puc. 2 — Ceuenns ponukoB ¢ geeKTaMu pasHOH
BEJINYMHEI 1T0CIIE HATUIABKU

TakuM 00pa3oM, POJIMKH, IMOJUIEKAIINE KOHTPOIIIO
OTIMYAOTCS TUIIOPa3MepaMu, BEJIMYMHON HaIIaBICHHOM
YaCTH M MOTYT B HEH MMeTh JiepeKThl pa3IMyHOro BHIA U

pa3mepos, pacrosoKeHHbIE B 000M MecTe
HaIlJIaBJICHHOM 30HBI. MeToauka KOHTpOJIA JIOJ>KHA
o0ecIrieunBaTh BBUIBJIEHHE MHHUMAJIBHO BO3MOYKHBIX

nepeKToB B JIFOO0M THUHOpa3Mepe M3IeNus 0 WIH TOCie
CTauMBaHHWsA W3JHMIIKOB HaIUIaBKH. B mepBoM ciydae
HNapTUsl TOTOBBIX H3JENUi OynerT nemieBie 3a CUeT
YMCHBIIICHHSI pPacXoJOB Ha 00paboTKy AedeKTHBIX

U3EIINH.
MeTtoauka KOHTPOJISi. YJIbTPa3ByKOBOW KOHTPOJIb
MOKOBOK  periaMeHTHpPYIOT CcTaHmaptel [5, 6]. B

COOTBETCTBUE OTUM JIOKYMEHTaM MOKHO BBIICTHUTH P
pexkoMeHpanuit  [2], KOTOpBle HpU  aJaNTalluu
NPUMEHUTEIbHO K  pacCMaTpuBaeMoOMy  U3JIEJIHIO
MO3BOJISIOT crenaTh [N S13% 01112 BBIBOJIBI:
VIIbTPa3BYKOBOH KOHTPOIb MO3BOJISIET OOHAPYKUBATh BCE
HUCKOMBIC Je(eKTsl (TPelIMHBI, TIOpPEI, HHOPOIHBIC
BKITIOYCHUS, HEIUIOTHOCTH); IFUIMHIPHYCCKUC W3S
paccMaTpUBaeMbIX pa3MEpOB C KaHAJIOM BJOJb OCH
KOHTPOJIMPYIOT IO CXeMme, IIOKa3aHHOW Ha puc. 3;
BBISIBJICHHE TPEIIWH W JAPYTUX HECIUIOMIHOCTEH MPOBOAST
MPOJOIBHBIMA  BOJIHAMH  DXO-UMITYJIbCHBIM  METOJIOM;
MOJIHBI  KOHTPOJIb TpeOyeT TMpo3BYyYMBAaHUS B TpPeEX
B3aMMHO MIePICHIUKYIISPHBIX HaIPaBJICHUSX c
WCTIONB30BaHUEM, B 3aBHCHMOCTH OT BHAa JedeKTa u
HalpaBJICHUS] TMPO3BYYUBAHMS, TPSMBIX I HAKIOHHBIX
npeoOpa3oBatenieii MPOJOIBHBIX HIIM MOTEPEYHBIX BOIH;
MIPUIIOBEPXHOCTHBIN cioi KOHTPOJIAPYIOT PC-
npeoOpa3oBatenieM; s BCEX BHJOB IPO3BYYHBAHUS
MPUMEHSIIOT 4acToThI 2...5 MI'w.

'

[

unu

025<H<58

Puc. 3 — Cxema KOHTPOJIA N3

[To pesymbraTaM aHanm3a 00BEKTa HWCCICHOBAHHS U
MOCTABJICHHBIX 3a/1a4 ISl MPO3BYYMBAHUS M3IEIUN Oblia
paspaboraHa U3MepHTENbHAsT aKyCTHYecKas Kamepa (pHuc.
4), B KOTOpOll  akycTHdeckuif  IpeoOpa3oBaTelb
copMmemniéHHoro wnmu PC-Tuma 3akperuisad COOCHO C
POJIMKOM Ha OJHON M3 €ro IUIOCKUX IIOBEPXHOCTEH.
VYerpoiicTBo UL KpeTUICHHS npeoOpa3oBaTes
00ecCTieynBao ero MepeMeNIeHHe CO BCEMH CTETCHSIMHU
cBOOONIBI W TOCTEOYIOIIEH (UKCcayed, YTO ITO3BOJISIO
BEIOMpaTh  ONTHMANBHBIA  PEXHM  TNPO3BYYHBAHUS
HAIUIaBJICHHOW 30HBI POJIMKA JIF0OOTr0o THmopasmepa. s
MPO3BYYUBAHUS BCEH MPUTIOBEPXHOCTHOM 30HBI H3/IENUS C
BO3MOXHBIMU  Jie)eKTaMH HCIIOJIB30BAIA  YCTPOHCTBO

BpalleHUs pOJMKAa OTHOCHUTENBHO JaTdmka. Taxoe
penieHue obecrieunio TpeGyembie BBICOKYIO
MIPOU3BOUTEIHHOCT W YHHBEPCAIBHOCTH METOIUKU
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KOHTpPOJIsI, HO YMCHBIIWJIO BEPOATHOCTH O6Hapy)KeHI/I$I
IIG(I)GKTOB, PAaCIIOJIOKEHHBIX BAOJIb 06pa3y}on1e171 PpoOJIMKa.

Puc. 4 — AxycTrueckas m3sMepHuTeIbHas Kamepa

Hcnonp3oBanue craHmapTHOTO nedexTockoma Y /Jl-
12 ¢ ynmapHEIM BO30YXICHHEM IhE30MPeoOpa3oBaTes,
MPHUBEJIO K HAJHYUIO 3HAYUTEIBHBIX MOMEX Pa3IHYHOTO
MPOUCXOXKACHUS ¥ MpoOJieM ¢  WACHTU(PHUKAIHEH
nedekroB packpeitmeM MeHee 1 mm. Ilepexom k
pa3paboTaHHOMY HAMH OPHUTHHAIBHOMY allapaTHOMY
KOMIUIEKCY JJIS TIPEIM3HOHHBIX aKyCTHIECKUX N3MEPEHUH
[4] ¢ BO3OyxkmeHHeM  JaT4YMKa  TEPUOIUIECKUM
pagMOMMITYJIBCOM TIPH  TOHAJIHHOM  3alONHEHUH U
HACTpanBaeMOM TMTEIHHOCTH ITOKa3as, YTO Ha YacToTe
2,5 MI'n n pnurensHOCTH 2-3 MKC IPH HCIIOJB30BaHUN
PC-npeoOpazoBaresisi BO3MOXKHO HaAEKHOE BBISBICHHE Ha
(oHE CTPYKTYpHBIX IIOMEX, OOYCIIOBIEHHBIX PACCESTHUEM
VIbTpPa3Byka Ha MaTepHalic HaIUlaBKH, Jae(eKTOoB C
packpeiTreM oT u 6osee 0,5 Mm.

JKCcIepUMEHTAIbHASI TNPOBEPKAa  MOJIYYE€HHBIX
pe3yabTaToB U UX aHaau3. {1 oTpaboTKH mapaMeTpoB
30HINPYIOIIETO CHTrHaa, BBIOOpa HanOoJee
3¢ PEeKTHBHOTO npeodpa3oBares, B3aMIMHOTO
pacmoyioeHusT  mpeoOpa3oBarelss W poOJIMKa  OBLT
MPOBEACH TECTOBBIM  JKCIEPHMMEHT Ha  3aBEIOMO
neQeKTHRIX  poimkax.  YacTh  PONHMKOB  TIOCIE
JIeeKTOCKONMK pa3pe3ainn JUlsl YCTaHOBJEHHUsSl BUAA U
pasmepoB  nedektoB. Pe3ynapraThl  OCTaHOBOYHOTO
SKCIIEPUMEHTA MoKa3aiu (puc. 5):

— HWCIOJIb30BaHHE COBMELIEHHOTO IpeoOpa3oBaTeis He
LenecooopasHo B BUJAY  JJIMTENBHOTO  BPEMEHH
peBepOepalii NpU TIEPBOM JOHHOM OTPAXKCHUH, a Ha
HHTEpBAJIE MEXIy TIEPBBHIM W  BTOPHIM  JOHHBIM
OTpakeHHEM — HallM4us, Hapsgy C CHTHaJIaMH OT
nedexra, TMOCTOSHHOW IMOMEXH, OYEBHAHO, OT OOKOBOI
MTOBEPXHOCTH POJTHKA;

— IpH HCIONB30BaHWU TpeoOpazoBarens PC-tuma u B
nedexTockorne, U B KOMIUIEKCE BCEria IMPHCYTCTBYIOT
MOMEXH, OOYCIIOBJIEHHbIE B3aHUMOJICHCTBHEM YIPYrou
BOJIHBI C TIOBEPXHOCTBIO pOJHKAa W (WIM) TpaHHLEH
paszena OCHOBHOTO MaTepHaja pOJIMKA W HaIUIaBKH.
MuHMMHU3aIUsA 3TUX IIOMEX JOCTHIaeTCs OpHeHTaluei
30HAMPYIOIIETO  CHTHAJAa  OTHOCHTENBHO  JHaMeTpa
pOJHKa: HauOOJbIllee 3HAUCHUE — MPH H3ITYYCHUH BJIOJH
JaMeTpa, a HanMEHBIIIee — IePICHIUKYIISIPHO eMY;

— HACTpOWKa MapaMeTpPoOB JS(PEKTOCKONA MO3BOJSIET
WCIOJIb30BaTh €ro JUIsl KOHTPOJISL POJMKOB KaK C OJHOM
IUIOCKOM MOBEPXHOCTH, TaK U C APYrOi Ha yacToTax 2,5 u
5,0 MI'n, a kommuiekca — 2,5 MI'n;

— HMCHoJIb30BaHue gaturka Ha 5,0 MI'm B KoMmIuiekce He
merecoodpasHo, a B jaedekTockone He MaéT 3aMeTHOTO
BBIUTPHILLA;

— €CIM y pOJIMKa OJHAa M3 IUIOCKMX IOBEPXHOCTEH HE
nuTHoBaHa, TO HAAEKHOCTh BBIABICHHUA NE(EKTOB IPHU
30HIMPOBAHUH C ITOW NOBEPXHOCTU CHIXKAETCS;

— KOHTPOJIb 10 U MOCJE CTAaYMBAHMSI U3JIMIIKOB HAIUIABKU
MOJKET OBITh MPOBEACH C OAMHAKOBOH 3()(HEKTUBHOCTHIO
MIPY YCJIIOBUHU ONITUMU3AIIUN PACTIONOKEHUS TATUHKA.

0
Puc. 5 — Cursans! oT 1eeKTOB pa3HON BEITHIMHEI

Jis  oTpaboTKM  OpaKkOBOYHOTO  yPOBHSA  OBII
MIPOBE/ICH KOHTPOJIb 2-X mapTuil pomukos (10 u 18 mrT.),
M3TOTOBIICHHBIX 110 Pa3HBIM TEXHOJOTMSAM HAHECEHUS
HamtaBku. O6paboTKa MOTyuYeHHBIX JaHHBIX [TOKa3aa:

— BCE POJIMKH IO pa3MepaM Je(eKTOB MOXKHO Pa3JeIHTh
Ha 3 tuma (puc. 6): ¢ KpynHeIMH Jaedexramu (a), c
Menkumu aepexramu (0), 6e3 nedexros (B);

— KpymnHble 1e(eKThl OJMHAKOBO XOPOLIO (HKCHUPYIOTCS
KOMIUIEKCOM U Je(hEKTOCKOIIOM;

— MenKHe Ae()eKTh XOPOIIo (PUKCHUPYIOTCSI KOMITJIEKCOM 1
He Bcer/ia 1e(eKTOCKOIIOM;

— OIEHKY pa3Mepa Jedekra Haa&KHee MPOBOAUTH C
TIOMOIIBI0 KOMIUIEKCA, WCIIOJNIb3ysS YPOBEHb 3XO-CHUTHaJIa
oT nedekra WIM €ro 3HaYCHHWE OTHOCHTENHHO YpPOBHS
JIOHHOTO 3XO-CHTHaJla, CYUTAasi MPU TOM CHUTHAIIBI BBIIIE
200 MB kpynHbIMU AedeKTaMu, MeHee — MEJIKUMH, a Ha
YpOBHE noMex — 0e37eheKTHBIMU.
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Puc. 6. Knaccnduxanus nedexron
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