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g (57) Pegepar:

(57) Abstract: The moisture meter for measuring the
moisture content of bulk solids comprises a harmonic
signal generator which is retuneable in terms of fre-
quency and the control input of which is connected to
an electronic control device, a primary transducer
formed by an outer shielding conductor and a signal
conductor, with the space between said conductors be-
ing filled with the material to be measured, a measur-
ing cell which is included between the output of the
generator and the input of the primary transducer, and
a measuring device which is connected to the control
device and the measuring cell. The outer shielding
conductor of the primary transducer used is a metallic
hopper. The signal conductor is in the form of a small
metallic bar, which is mounted inside the hopper and
is fixed in openings formed in the walls of said hop-
per. An insulator consisting of a dielectric is mounted
in an opening at a first end of the small bar, and the
small bar is connected at its second end to the wall of
the hopper. The moisture meter measures the moisture
content of bulk solids without taking samples, and en-
sures an increased level of accuracy and insensitivity
to variations in the density of the material at low
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Ony6mmKoBaHa:

—  C omuémom 0 MeXCOYHAPOOHOM noucke (cmamos 21.3)

Biraromep a1 M3MepeHHs! BIQKHOCTH CBHIIYIHX MAaTEpHAIOB, COAEPKHUT B ceOe MEPECTPaHBAEMBIH 110 YacTOTE
TeHepaTop TapMOHHYECKOTO CHTHANa, BXOJ YIPABICHHA KOTOPOIO IIOAKIIOYEH K JIEKTPOHHOMY YCTPOHCTBY
YIpaBICHHS, NEPBUYHBIH IpeoOpa3oBaTeb, 00PA30BaHHBIM BHEITHUM OSKPaHHBIM H CHTHAJBHBIM IIPOBOHHKAMHE,
IPOCTPAHCTBO MEXAY KOTOPBIMH 3aIlOIHEHO H3MEPACMBIM MaTepHAIOM, M3MEPUTEIBHYI0 A4EHKY, BKIIOYCHHYIO
MEK/ly BBIXOZOM T'€HepaTopa H BXOJOM IEPBUYHOIO IIPe0o0pa3zoBaTeis, YCTPOUCTBO U3MEPEHHS, OACOCUHEHHOE K
YCTPOHCTBY YIPaBIICHHS H HM3MEPHUTCIBHOU sf4elike. B KauecTBE BHEIIHETO DKPAaHHOIO IIPOBOAHUKA IIEPBUYHOIO
peoOpa3oBaTelsl IPUMEHEH MeTalIHUecKui OyHkep. CHTHAIBHBIH POBOJAHHUK BBIIOIHEH B BHJIE METAJUTHICCKOTO
IPYTKa, KOTOPHIH YCTAaHOBICH BHYTPH OyHKEpa H 3aKpCIVICH B OTBEPCTHSAX, BBIIOIHECHHBIX B €ro CTEHKaX. B
OTBEPCTUH Yy IEPBOI'O KOHIA IPYTKAa YCTAaHOBIIEH H30JLATOD M3 JUIJICKTPHKA, IPYTOK BTOPBIM CBOMM KOHIIOM
COCIMHEH CO CTEHKOH OyHKepa. Biaromep odecrieunBacT H3MEPEHUE BIAXXKHOCTH CHITYUHX MaTepHAIoB 0e3 oTOOpa
P00, MOBBINIEHHYIO TOUHOCTh, HEUYBCTBUTEIBLHOCT K BapHAIUAM IUIOTHOCTH MaTepuala IIPU MalIbIX BIAXXHOCTAX.
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BJIAT'OMEP CbhIITYYHUX MATEPHAJIOB

OBJIACTb TEXHUKH

TexHuyeckoe pelieHne OTHOCUTCSA K H3MEPHTENBHOH TEXHHKE M MOXET ObITh
HCIIOJIb30BAHO B IPOMBIIUICHHBIX YCJIOBHSX JUISl H3MEPEHHS BIaXHOCTH 1IeOHS, necka,
OETOHHOM CMECH, CEMSIH 3¢pPHOBBIX KYJAbTYP M APYTHX CHITYYHX MATEPHAJIOB, & TAKXE B
TEXHOJIOTHYECKOM NPOIECCE UX NMEPepaboTKH.

MPEALWECTBYIOIUNA YPOBEHb TEXHUKH

HM3BecTeH BIaroMep ChIIy4HX MAaTEpHAsIOB, COAEPXKALIMHA reHepaTop 30HAUPYIOLLETO
MHKPOBOJIHOBOTO CHTHaJIa, KIOBETY, B KOTOPYIO 3aChIllaH M3MEPAEMbIA MaTepuall, EpeAaromlyo
¥ IPUEMHYIO PYHOPHBIE aHTEHHBI, PACMOJNIOXKEHHBIC HA IPOTUBOMNOJIONKHBIX CTOPOHAX KIOBETHI,
npeo6pasoBaresib MUKPOBOJIHOBOTO CHTHANA B HU3KOYACTOTHBIA CHUTHAN, MTOJIKITIOYEHHBIH K
BBIXOJ1y IPUEMHOM PYTIOPHON aHTEHHBI U K BXOJy YCTpoHcTBa usmepenns (cm. bensaps B.K.
Texuunka CBY-snaromerpun. - MuHck: Beiciuas mxorna, 1974, ¢.226-234).

B H3BECTHOM BJIaroMepe BJIAKHOCTh MaTepHalla ONPEAEIIAIOT M0 0C/Iab/ICHUIO U
(ha30BOMY CHBHIY NPOWIEALIETO Yepe3 MaTepHasl 30HAUPYIOLIEro CHrHaa. 1 HCKIoYeH s
paccesHUs CHTHalla Ha HEOAHOPOJHOCTSAX PasMephl YaCTHIL HCCIEAYEMOro MaTepHaa 10/DKHbI
ObITh MHOTO MEHBIIE JUTHHBI BOJIHBI. B H3BECTHOM BJIaroMEpE HCMOJIb3YIOT MUKPOBOJIHBI
CAaHTMMETPOBOTO JHana3oHa, Mo3TOMY OH He MOXKET ObITh IIPUMEHEH ULt H3MEPEHHS BIAXKHOCTH
TAKMX ChIy4YMX MATEPUANOB, KaK WeOEHb, KpolllKa Kaydyka v T.11. Kpome Toro, Ans MUKpOBOJIH
CaHTHMETPOBOIO AMala30Ha MaTepHaIIbl C BEICOKOH BIAXHOCTBIO (HapUMeED, NECOoK ¢
BJIAKHOCTHIO 110 Macce Ooniee 14+16%) MOTyT NIPaKTHIECKH MOTHOCTDHIO 0CTabuTh CHTHaJI, YTO
TaK)Xe OrpaHU4HBaeT 0071acTb MPHMEHEHHUS H3BECTHOIO BiaroMepa.

Kpome Toro, B H3BECTHOM BJIArOMEpPE aHTEHHbI JOJKHBI ObITH COTIACOBAHbI CO CPE/IOH
pacpoCTpaHEeHHs! MUKPOBOJIHOBOTO CHIHaIa. B OTCYTCTBUM TaKOro COrjiacoBaHus
30HAMPYIOIIHMI CHTHAJI MHOTOKPATHO MEPEOTPaXaeTCs Ha rPaHHIIaX NEPEX0/ia OT U3MEPSIEMOro

MaTepHalia K aHTEHHE, YTO IIPUBOJAUT K omnbkam B HU3MEPCHHUAX ocJiabneHus H,
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COOTBETCTBEHHO, B ONPE/ICICHHH BAAXHOCTH. YKa3aHHbIH (aKTop yAaeTcs yyecTh n1oabopom

pa3MepoB, MaTeprania 1 Gopmbl KtoBeTbl. Ho, MpH yCTaHOBKE aHTEHH Bilaromepa B
NPOMBIILIEHHBIH OYHKEp BMSHHE NEPEOTPAXEHHH, B TOM YHCIIE H OT CTEHOK OYHKepa,
yBeJIMYMBaeTCs, H OLIMOKa U3MEPEHHS BIAXXHOCTH BO3PACTaeT.

M3BecTeH BRaroMep ChlImy4ux MaTepHasoB, COAEPKALHHA reHepaTop 30HAUPYIOILErO
CUrHajia, BXOJ YIpaBJeHHUs! KOTOPOTo NMOJAKITIOYEH K 3JIEKTPOHHOMY YCTPOHCTBY YNPaB/ICHHH,
nepBUYHBIA Mpeobpa3oBarenb, 00pa3oBaHHbI BHELTHUM 3KPaHHBIM IIPOBOJHHKOM H
CUTHAJIbHBIM MPOBOJHUKOM, TPOCTPAHCTBO MEXY KOTOPBIMH 3aMOJHEHO U3MEPAEMbIM
CHINYYHM MaTEpPUAIOM, H3MEPUTENIBHYIO SYEHKY, BKIIIOUEHHYIO MEX/Y BBIXOAOM reHepaTopa 1
BXOJIOM [IEPBHYHOrO Mpeodpa3oBaress, yCTPOHCTBO H3MEPEHHS, TOACOEANHEHHOE K
3JEKTPOHHOMY YCTPOMCTBY YNpaBJIeHHs F€HEPaTOPOM U U3MEpUTENbHON A4elke (mateHT PO Ha
n3o0peteHue Ne 2269766).

[MpuHLMN IeHCTBHS U3BECTHOTO BAaroMepa 3aKiIio4yaeTcs B ONPEAESIEHHHU BIAXKHOCTH
CHIMTY4Eero MaTepHaJa 1o ero AM31eKTPHYECKOH MPOHHIIAEMOCTH YTEM U3MEPEHUS BPEMEHH
NPOXOXKAECHHS 30HAUPYIOLIETO CHTHAJIA M0 NEPBUYHOMY Npeobpa3oBareio, NOMEIEHHOMY B
maTepras. TOYHOCT JAHHOTO BJIaroMepa 3aBUCHT OT MOrPELIHOCTH H3MEPEHUSI HAHOCEKYHIHBIX
BPEMEHHBIX HHTEPBAJIOB MeXly QPOHTaMH HMITYJILCHBIX CHTHAJIOB, H3JIyYE€HHOTO H
MPOLIEALIEro Yepe3 MaTepHall U CHUMAeMbIX ¢ pedekToMeTpa, BXOAALLETO B COCTAB
M3MEPUTE/IbHOI sueiiky. Ha morpemnocTs ukcanin GpoHTa HMITYJIbCHOTO CUTHAIA BIIUSIOT
KaK JMCIepCus, Tak U ociablieHHue 3TOro CHrHajla B MaTepHale ¢ BbICOKOH BIaXXHOCTBIO, YTO
CHHMYKAET TOYHOCTb H3MEPEHH.

JlaHHbI#i BIIaroMep UMeeT CIOXKHYIO KOHCTPYKIHMIO IEPBHYHOTO Npeobpa3oBaTeis U He
npeaHa3zHa4yeH A1 H3MEPEHHH HEMOCPEACTBEHHO B TEXHOJIOTMYECKOM MTpoLiecce B
MPOMBILUIEHHBIX YCJIOBHSAX.

CYINHOCTb U30BPETEHMUS

3ajga4ya HaCTOSIIErO HBOGPCTCHI{H COCTOHUT B TOM, YTOOBI:
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(l) obecne4yuTh H3M€peHIdl71 BJIAXKHOCTH CBIITYYHX MaTE€PHANIOB HEMOCPEACTBEHHO B

TEXHOJIOTHYECKOM Tpoliecce nepepaboTKH 3THX MaTepuaiios 6e3 orbopa npob,

(1) MOBLICUTH TOYHOCTh H3MEPEHHUH;

(1i1)  ynpoCTHTh KOHCTPYKIHIO BllaromMepa,

(iv)  obecneyuTh HE3aBUCHUMOCTh H3MEPEHHH OT IJIOTHOCTH MaTepHajla NPH MabIxX
BJIQXXHOCTSX.

YkaszaHHas 3aJjaya penieHa 61arofaps ToMy, 4To IpeanaraéMblil BIaroMep Chimyunx
MaTepHaJioB, COAEPKHUT B cebe:

METaIMYECKH i OYHKEp, MMEIOIUHUA CTEHKH (3), NpeHa3HaYeHHBIN JUIs 3aChINKH B HETO
yNOMSIHyTOTO MaTepuaa,

METAIIHYECKHUI NPYTOK (4), YCTAHOBJIEHHBIR BHYTPH YIIOMAHYTOro OyHKepa
3aKperUIeHHbIH B 0TBepcTHAX (9, 10), BRIMOMHEHHBIX B YIIOMSAHYTHIX CTEHKaX (3), NpuieM B
oTBepcThH (9) y IEPBOro KOHLA YTIOMAHYTOTO MPYTKa MEX/Y YIIOMSHYTBIM MPYTKOM M CTCHKOH
YIIOMSAHYTOT0 OyHKepa ycTaHOBIEH U30sTop (11) U3 AN3/IEKTPHUKA, [P 3TOM BTOPOH KOHEL[
YNOMSAHYTOrO NPYTKa (4) COE/MHEH CO CTEHKOH (3) ynomMsHyToro OyHKkepa Tak, 4uTo B MecTe
COEAAMHEHHMS MEXly HUMH 00pa3oBaH 3JeKTPUIECKHA KOHTAKT,

NepBHYHbIA peobpa3zoBareib, 00pasoBaHHbIH BHEIIHUM 3KPaHHBIM IPOBOAHUKOM (3), B
Ka4ecTBE KOTOPOTO CIIY)XHUT YIIOMSHYTHIH OYHKEp CO CTeHKamH (3), ¥ CUTHAJIbHBIM
TPOBOJHUKOM (4), B KauecTBe KOTOPOTO CITYXKHT YNOMSHYTBIA NPy TOK (4), NPOCTPAHCTBO MEXKY
KOTODPBIMH NPEHA3HAYCHO A1 3aTIOTHEHHS YIIOMAHYTBIM MaTe€pHasioM, NIPH 3TOM TNepBbId
xoHel (8) ynoMsiHyTOro npyrka (4) CyXHuT BX0J0M yIIOMSHYTOT0 NnpeobpasoBares;

reHepaTop 30HAMpYIoLIero curuana (1), MMEIoIHH BXO YIIPaBIEHUS U BBIIIOJIHEHHBIH
Ha OCHOBE IEPECTPANBAEMOT0 10 YacToTe HOPMHUPOBATES TApMOHHUYECKOTO CHIHAJIA;

3NMEKTPOHHOE YCTPOHCTBO ynpaBieHHs (2), NOAKIIOYEHHOE K BXOy YIPaBJICHUS
YIIOMSHYTBIM reHepaTopoM (1) i BBINOTHEHHOE ¢ BO3MOXHOCTBIO YNPaB/CHHs TEPECTPOAKOH

yrnomsHyToro reieparopa (1) B 1anasone pabo4ux 4acror;
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H3MEPHTENBHYIO A4eHKY (6), coaepxauryto AeTekTop (17), moakmoyeHHbIH K BXOAY

YIIOMSIHYTOro npeobpa3zoBares;

yCTPOHCTBO u3MepeHus (7), MOACOEIHHEHHOE K YIIOMAHYTOH suerike (6) ¢
BO3MOXHOCTBIO ONPEEJIEHHS BIAXHOCTH 110 3HAUEHHIO YacTOThbl, HA KOTOPO# JoCTHraeTcs
MHHHUMAaJIbHOE BXOJHOE CONPOTHUBIIEHHE YIIOMSHYTOrO NIEPBUYHOrO npeobpasoBaTes.

ITpennararorcs Tpu BapHaHTa pa3MelleHus B OyHKepe METa/UIHUeCKoro npyrtka. Beibop
KOHKPETHOr'O BapHaHTa ONpeAenseTcs y1o0CTBOM MOHTaXa, 3aBUCUT OT pa3MEPOB H
KOHCTPYKTHBHBIX 0COOEHHOCTEH OyHKepa, pacnoyioNEHHs BHEIHHUX KPEIJIEHUH, a TaKXe OT
0COOEHHOCTEHN 3arpy3KH M NPOXOXIECHHS Yepe3 OYHKEp ChIMyyero MaTepuana.

ITo nepBoMy M3 yKa3aHHBIX BADHAHTOB OTBEPCTHS B CTEHKaX OYHKepa, B KOTOPbIX
3aKpeIrieH MeTaJJIM4YeCKUH NPYTOK, BBINOJHEHBI Ha TPOTUBOMNOJIOXKHBIX CTEHKax OyHKepa,
npyuveM, TakuM 00pa3oM, YTO OCh METAJUIHYECKOTO NPYTKa NapasuienbHa XoTs Obl OHO# H3
CTEHOK OyHKepa.

[To BTOpOMY M3 yKa3aHHBIX BapHaHTOB 00a OTBEPCTHS BBIIIOJHEHDBI HA OJTHOH CTEHKE
OyHkepa, npyTok umeeT [1-o6pa3nyro ¢opmMy H yCTaHOBJIEH B OyHKEpE BOJIb YKa3aHHOM
CTEHKH.

I[lo TpeTbeMy U3 ykazaHHBIX BapHaHTOB 00a OTBEPCTHS BBINOJHEHB! HA OJHOW CTEHKE
WM JIByX CMEXHBIX CTeHKax OyHkepa, npyTok umeer C-obpasHyio GopMy U ero ock
napajulesibHa XoTs OBl OZJHOM U3 CTeHOK OyHKepa.

Bropoit 1 TpeTuii BapuaHThl BBITOJHEHUS H YCTAHOBKH METAJUIMUECKOTO NPYTKA UMEIOT
TO JIOCTOMHCTBO I10 CPaBHEHHIO C NIEPBBIM BAPUAHTOM, YTO Ha IIPYTOK JAEHCTBYIOT MEHBLUHE
YCHJIHSI CO CTOPOHBI ChIITyYEro MaTepuaa i OH MeHble nojasepxeH aedopmaunn. Kpome Toro,
npu 3arpy3ke B OyHKep MaTepualia C BbICOKOH MJIOTHOCTBIO (1ebeHb, necok) cTeHkH OyHkepa
MOTYT 1€()OpPMHPOBATLCA, YTO YBEJIMUUBAET HArpy3Ky Ha METAJUIMYECKHUH NPYTOK NPH €ro
BBIIIOJIHEHHUH 110 TIEPBOMY BapHaHTY. JlJi BTOpOro M TPETHEro BapHaHTOB, Koraa o6a oTBepCTHS

BBITIOJTHEHB! HA OJTHOH CTEHKE, TAKOH NpobIeMBl HE CYILIECTBYET.
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Jlns obecneyeHus BbICOKOH TOYHOCTH HU3MEPCHHA BIIAXXHOCTH HeoOX0aAUMO HU3MEPATDH HE

TOJILKO AECHCTBUTENBHYIO COCTABIAIOIYIO KOMITJIEKCHOM NM3JIEKTPUYECKOH NPOHULIAEMOCTH
(4TO peanu30BaHO B H3BECTHOM BiiaroMepe 1o nateHTy Ne 2269766), Ho 0AHOBPEMEHHO H
MHHMMYIO COCTaBNSIOLIYIO, KOTOpas ONMpPEENAeTCs 110 BEJHYHHE OcnableHus 30U PYIOILEro
cHrHaja B marepuaiie. Bo Biaromepe no u3o06peTeHHIO 3TO JOCTHUTAETCSA TEM, YTO
U3MEpHUTENIbHAs s4yeifka COAEPXKUT PE3UCTOP, NIEPBBIH BHIBOJ KOTOPOT0 COEUHEH C BBIXOIOM
reHepaTopa, a BTOpoii BbIBOJI COEINHEH HENOCPEACTBEHHO CO BXOJAOM NMEPBHYHOTO
npeoOpa3oBare’isi, IEpBbIH ACTEKTOP, MOAKJIIOYEHHBIH K IEPBOMY BBIBOJlY pPE3HCTOpA U
obecrneynBalOIIMA U3MEPEHHE HANPSHXKEHUS Ha BBIXOJIE FE€HepaTopa, BTOPOH NETEKTOp,
MOJK/IIOUEHHbI KO BTOPOMY BBIBOZY pe3ucTopa H 006ecneunBaroLIMil H3MEPEHUE HANPSKEHNS
Ha BXO/I€ NEPBHYHOr0 NpeoOpa3oBaTeis, BBIXOAbI I€TEKTOPOB MOAKIIIOYEHB] K YCTPOHCTBY
U3MEpPEHHS.

Jlnst ToUHOTO OMpeAeICHHS BIAKHOCTH KPOME 3HAYECHU S KOMIUIEKCHOM
IUBJICKTPUYECKOH IPOHHIAEMOCTH MaTepHaa XejlaTe/IbHO YUUThIBATh TEMIIEpATypy
marepuana, Ui 3TOro B COCTaB BjaroMepa MoXeT ObITh BBE/IEH JaTYMK TEMIIEPATYPhl ChITYUYero
MaTepHaia, BbIX0/ KOTOPOro NMOAKIIOYEH K YCTPOHCTBY H3MEPEHHS.

J151st OBBIIEHHSI TOYHOCTH U3MEPEHHS TEMIIEPATYPbl KOHTPOJHPYEMOTO MaTepHaa B
METa/NIHYECKOM MPYTKE Ha €ro KOHLE MOXET ObITh BHIOJHEHO OTBEPCTHE BOJIb OCH NMPYTKa, a
BHYTPH OTBEPCTHS YCTAHOBJIEH JaTYHK TEMIIEPATYphl, B YaCTHOCTH, HA OCHOBE TEPMOIIApBI.

Jns nocTuxeHus: BBICOKOH TOYHOCTH H3MEPEHUS B NPOLIECCE U3MEPEHUS ChINYYHi
MaTepua J0JKEH HAXOAUTHCS B CTATUUECKOM COCTOSIHMM, @ €T0 KOJIMYECTBO - YPOBEHD
3anoJiHeHus OyHkepa - JOJKHO ObITh CTabUABHBIM. DTO TpeOOBaHHE MOXKET ObITH 00ECTIEYEHO, B
YacTHOCTH TeM, YTO B OyHKEep BBOJMTCS 3ac/OHKa, 3aKPBIBAIOIIAs €r0 BEIXOAHOE OTBEPCTHE, a
TaK)Ke€ MPHUBO/ YIIPABJIEHHA 3aCJIOHKOH, MPUYEM K NPUBOJY YNIPaBAECHHS 3aCIOHKON
MOJICOEIMHEH 3JIEKTPOHHBIH KJI04, GOPMHUPYIOLIMHA CUTHAJ pa3peHICHUs H3MEPEHHH U

MOJKJIFOYEHHBIN K YCTPOHCTBY H3MEPEHHUS.
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CyIHOCTb npeaaraeMoro TEXHMYeCKOro pelieHHus noscusercs Ha ¢ur. 1-8.

KPATKOE OIIUCAHUE YEPTEXEW

Ha ¢ur. 1 npencraBneH BraroMep Chlly4ux MaTepHasoB.

Ha ¢wur. 2 npuBeneH Bua A Ha noka3aHHbIH Ha QHr. 1 nepBHuHbIH MpeoOpa3oBaTens.

Ha ¢ur. 3 uzobpaxeno ceuenue b-b nepBuunoro npeobpazoBarens, NnokazaHHOTO Ha
¢ur. 1. 3nech NnpuBeieH BapHaHT BbINOJIHEHHUS NIEPBHYHOrO Npeobpa3oBaTesist ¢ CHTHAIbHBIM
MPOBOJHUKOM, BBITTOJIHEHHBIM B BUJIE NPAMOJHHEHHOIO METAIIMYECKOrO NPYTKa, BHYTPH
KOTOPOTO B OTBEPCTUH YCTAHOBJIEH JaTYMK TEMIEPATYPBI.

Ha ¢ur. 4 u3o6paxkeH BapHaHT BBITNOJIHEHUS TIEPBHYHOTO Npeobpa3oBaTteris, y KOTOporo
o6a oTBEPCTHS BHIMOJIHEHBI HA OJHOHN cTeHke OyHKepa, npyTok umeet [1-06pasnyto hopmy u
YCTaHOBJIEH B OYHKEpE BJI0JIb YKa3aHHOHM CTEHKH.

Ha ¢ur. 5 1 6 n300paxkeH BapHaHT BBINOJIHEHHS IEPBHYHOrO npeobpaszosares, y
KOTOPOro 00a OTBEPCTHsI TaKXKe BBIIIOJIHEHBI Ha OJIHOM CTeHKe OyHKepa, npyTok umeet C-
00pa3Hyto GopMy ¥ yCTAHOBJIEH TaK, YTO €r0 OCh NapajijieNbHa BTOPOH CTeHKe OyHKepa,
NpUMBIKAIOIIEH K NepBoHi CTeHKe OyHKepa.

Ha ¢ur. 7 u300pakeH BapHaHT BBINOJHEHUS NEPBUYHOIO Npeobpa3oBaresis, y KOTOPOro
06a OTBEpCTH BBITIOIHEHBI HA CMEXKHBIX CTeHKax OyHkepa, npyTok umeet C-o6pasHyto popmy
¥ yCTaHOBJIEH TaK, YTO €ro OCh MapajljesbHa TpeThel CTeHKe OyHKepa, HarpuMep,
00pa3oBaHHOM 3aCIIOHKOH.

Ha ¢wur. 8 noxa3aHo BBINOJHEHNE H3MEPUTENBHOH AUEHKH.

OCYHIECTBJIEHI/IE N3O0BPETEHHNSA

Bnéromep CBIITYYHX MAaTEPHATIOB COACPXKHT reHepaTop | 30HAMPYIOLIETO CUTHAIA,
3IEKTPOHHOE YCTPOMCTBO yNpaBieHHUs 2, IEpBUYHBIH NpeobpasoBatenb, 00pa3oBaHHbIH
BHELIHMM KPaHHBIM IPOBOJHHKOM 3 M CHTHAJIbHBIM NPOBOJHHUKOM 4, MPOCTPAHCTBO MEXLY
KOTOPBIMH 3aMOJIHEHO H3MEPAEMbIM CBIITy4YHM MaTEPHAIOM 5, H3MEPHTENIbHYIO A4EHKy 6,

yCTpOCTBO H3MepeHHs 7. Bxoa ynpasnenus renepatopa | MOAKIIOUYEH K 3JIEKTPOHHOMY
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yCTpo#cTBY ynpasnenus 2. MsMeputenbHas sueiika 6 BKJIOUEHa MEXY BBIXOJOM reHeparopa |

¥ BX0JI0M 8 nepBHYHOrO npeobpasoBarens. Y CTPOHCTBO U3MEPEHHS 7 MOACOEAMHEHO K
3NIEKTPOHHOMY YCTPOHCTBY YIpaBJIeHHUs 2 U H3MEPUTEJIbHOH sueike 6.

["eneparop | 30HAUPYIOIErO CHrHANA BHITMIOJIHEH HA OCHOBE MEPECTPAHBAEMOTO T10
yacToTe GOpMHpOBATEIs FApMOHHYECKOr0 CHIrHalla. B KkauecTBe BHEIIHEr0 9KPaHHOro
[IPOBOJIHMKA 3 IEPBHYHOr0 Npeobpa3zoBareiis IPHMEHEH METAIIIMYECKU# OYHKep, B KOTOPBIiH
3achlNad U3MEPSAEMBIH Chlyuni Matepuan 5. CUrHaIbHBIA POBOJHUK 4 BBITIOJIHEH B BUJIE
METAJJIMYECKOr0 NIPYTKA, KOTOPbIA YCTAHOBJIEH BHYTPH OyHKepa M 3aKperyieH B OTBEPCTHAX 9 U
10, BBIMOJIHEHHBIX B cTeHKax 3 OyHkepa. B oTBepcTHM 9 y nepBoro KoHua METAIIMYECKOTO
npyTka 4, ciyxaluero BXxofoM 8 nepBuynoro npeobpaszosarelisi, MeXAy NPYTKOM 4 U CTEHKOH 3
OyHkepa ycraHoBjeH uzonsrop 11 u3 nuanextpuka. Metanieckuii IpyToK 4 BTOPbIM CBOUM
KOHLOM B 0TBepcTHH 10 Min okosio oTBepcTrs 10 CoeIMHEH CO CTEHKOM 3 METAJUIHYECKOTO
OyHKepa Tak, 4TO B MECTE COEANHEHHUS MEXY HUMH 00pa30BaH 3JIeKTPHUECKHIH KOHTAKT.

ByHkep comepxuT 3acioHKy 12, 3aKpbIBarolytO BEIXOAHOE OTBEpCTHE OYHKEpa, a TakxKe
npuBon 13 ynpasnenus 3acinonkoit. K npuBony 13 ynpasieHus 3acjioHko# 12 nmoacoeauHen
3NIEKTPOHHBIH KoY 14, GOpMHUPYIONIMIA CHTHAT pa3peLIeHHsT H3MEPEHUH NPH 3aKPBITOM
3ac0HKe 12 ¥ NMOAKIIOYEHHBIH K yCTPOHCTBY H3MepeHHUs 7.

U3MepuTensras suerka 6 CORepKUT pe3nucTop 15, nepsblit BBIBOA KOTOPOrO COEIMHEH ¢
BBIXO/IOM reneparopa |, a BTOpoH BbIBOJ COEIMHEH CO BX0J0M 8 nepsuyHoro nmpeobGpasosarens,
TIEPBHIA JETEKTOP 16, NOAKIIIOUEHHBIH K TIEpBOMY BBIBOJY pe3ucTopa 15, Bropoii aetekrop 17,
NOJIKJIFOYEHHBIN KO BTOPOMY BBIBOAY pe3ucTOpa 15, BBIXO/b! I€TEKTOPOB NMOAKIOYEHBI K
YCTPOHCTBY M3MEDPEHHUs 7.

B coctaB BnaromMepa MoeT Takxe BXOJUTh JaTYHK TeMNeparypsl 18 ceimyyero
marepuana 5, BBIXO/ JaT4HKa 18 moakmoveH K ycTpoicTBy usmepenus 7. Ha xoHue (B Topue)
METAJIMYECKOr0 NPyTKa 4 BLOJIb €T0 OCH BBIIOIHEHO OTBEPCTHE 19, BHYTPH OTBEPCTHA

YCTAHOBJIEH JAaTYUK TeMneparypsl 18, HanpuMep, Ha OCHOBE TEPMOMapHI.
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anHLlHl'l JEHCTBUA 3TOTO BJlaroMepa 3aKjar4acTcs B ONPEACTIEHUH BJIaXXHOCTH

CBIITYYET0 MaTepyaia 1o ero KOMILIEKCHON H3/IEKTPHYECKOH IIPOHULIAEMOCTH: H3MEPSIOTCS He
TOJIBKO IEHCTBUTENbHAA (KaK B IPOTOTHIIE), HO U MHHMAas COCTaBJIAIOLIME 3TOTO NapameTpa.
Jlaniee Mo HUM ¢ yYeTOM TeMNepaTypbl MaTepHalla BBIYUCIAETCA BAAXKHOCTh MaTepUaia.

KomnuiekcHas quaiekTpryeckasi NpOHHLIAEMOCTb MaTepHalla OnpelesieTcs Ha
OCHOBAHHH H3MEPEHHH ClIeyIOLIMX apaMeETPOB:

- PE30HAHCHOH 4aCTOTHI IEPBUYHOIO NpeoOpa3zoBaTeris, ONpeAesIIeMOi IpH nepecTporke
reHepaTopa rapMOHHYECKOIr0 CHrHajla N0 MMHUMYMY BXOJHOTO CONPOTHBECHUS NEPBHYHOTO
npeoOpa3zoBareisi, 3aN0JTHEHHOTO ChillyYHM MaTepHaJIOM;

- BXOJIHOTO CONPOTUBJIEHHUS HA PE30HAHCHOH 4acTOTe MEPBHYHOIO NpeobpazoBarens,
3aI0JIHEHHOTO ChITYYUM MaTeprasoM.

Bnaromep pabotaer cnenyromum obpazoM. DJIEKTpOHHOE YCTPOHCTBO YIIpaBICHUS 2
nepecTpauBaeT reneparop 1 B auanazoHe pabounx 4actoT. OJHOBPEMEHHO NPH NEPECTPOHKE
MIPOU3BOAMTCS U3MEPEHHNE HANPSXKEHUI Ha NEPBOM M BTOPOM BbIBOZAX pe3ucTopa 15
U3MEpPHUTENBHON Aueiiky 6. J[Ins n3MepeHus UCI0Ib3YIOTCS NOJYTIPOBOAHUKOBBIE IETEKTOPLI 16
1 17, kotopble Mpeobpa3yioT BEICOKOYACTOTHBIE CUTHAJIBI B HU3Ko4YacToTHbIE. Hanpsoxkenus Uyg
1 Uy7, CHUMaeMble, COOTBETCTBEHHO, C BBIX0OZAa EpBOro fetekropa 16 u BToporo aerexropa 17,
MOJAIOTCS HA BXOJ ycTpoicTBa n3MepeHus 7. B ycTpoiicTse namepenus 7 onpeaenseTcs
otHowenune HanpsokeHu# Uyr 1 Ujg. Munumym otHomenus HanpsbkeHuit (Uy7/Uyg) nocTuraercs
B TOT MOMEHT, KOT'/la BXOJIHOE CONPOTHBEHUE NEPBHUHOIO Npeodpazosaresis Oyaer
MHHUMaNbHbIM. [10 H3MEpEeHHO# BETMYHHE 3TOrO OTHOIICHHS U U3BECTHOW BEJIMUYHMHE
CONMPOTHBIIEHHUS pe3ucTopa 15 npoueccop ycTpoicTBa U3MEPEHHUS 7 BRIYHCIISAET BEJTHYHHY 3TOrO
COMpOTHUBEHHUS. B MOMEHT JOCTHXXEHNS] MUHUMYMa OMPEIEISETCS U 3alIOMHHAETCS YacToTa
rapMOHHMYECKOT0 CHIHaJIa, BeipabaTsiBaeMoro reiepatopoM 1. Ota yacToTa npu U3BECTHOM
reoOMeTPHYECKOH JTHHE CUTHAJILHOTO MPOBOAHUKA O3BOJISIET BLIUMUCIUTD KOIPDHLHEHT

3aMCIJICHUA SHCKTPOMaI‘HHTHOﬁ BOJIHBI B KOHTPOJINPYCMOM MaTe€pHalic, MMOCKOJILKY B MOMEHT
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JOCTH)XXE€HHS MUHUMYMa BXOJIHOT'O COIPOTHBIICHHUSA Ha IUIHHE NMEPBHYHOrO npeobpa3oBaTens

«YKJIaAbIBa€TCA» LEJIOE YHCIIO NONMyBOJIH. [lanee, Mo BEIYHCIEHHOH BEIMYMHE BXOJHOTO
CONPOTHBJICHHS C YYETOM BHIYHCIIEHHOTO K03 (HLHEHTa 3aMEJIeHH S ONpeeNseTCs
KOMIUIEKCHAs IMIJIEKTPUYECKAst IPOHHLIaeMocTh. 1o nepeBoJHBIM TabuLaM, COCTaBIEHHBIM
i Habopa TeMIEpATyp H 3aJI0XKEHHBIM B IaMATh MPOLIECCOPA, MPOU3BOANTCS BBIYUCIEHHE
MaccoBOr0 COAEPXKaHHs BJIArk Jjis KOHKPETHOTO Chiny4ero Matepuana. I[losydeHHslii pesynsrar
rnepeiaeTcs ¢ BbIX0/a yCTPOHCTBa H3MEPEHH 7 1o LHdpoBoMy HHTepdeiicy (Hanpumep,
RS485) unu TokoBeIM curranom 4+20 MA Ha BHEIIHHH HHIMKATOP WK NPOMBILIIEHHBIH
KOHTPOJUIEP, YIPaBJIAIOUIMHA TEXHOJIOTHYECKUM MPOLECCOM.

Heobx0aumMo 0TMETHTE, 4TO B MpeATaraeMoM BJIaroMepe NMPOLECe U3MEPEHHH MOXKET
OBITh pealin30BaH B JIByX BapHaHTaXx.

[lepBoiii BapuanT: renepatop 1 ¢ NOMOILBIO YCTPOHCTBA yTIpaBieH s 2 NepecTpauBaeTcs
1o 4acToTe TakkM 00pasom, yto6sl oTHomeHHE (Uy7/Ujg) CUrHAIOB ¢ BBIX0a H3MEPUTEBHO
AYEHKHU 6 OBLI0O MUHMMAJILHBIM, TIPH AOCTHXXEHHH MHHHMYMA YCTPOHCTBO H3MEPEHHUS 7
MPOU3BOAUT OTCYET YACTOThI 30HAMPYIOILETO CHTHANIA U BETUYHHBI BXOAHOIO CONPOTHBIIEHHUS!
nepBUYHOro npeobpasopares.

BTopoii BapuanT: ycTpoHCTBO M3MepeHHs 7 BBINOJHSET HaMeperns oTHoweHus (Uy7/U )
JUIS pAAA 4acTOT U3 Mana3oHa 4acTOT BOKPYT TOYKH MUHHUMYMa, TO €CTh CHUMAETCS MOJHAs
4acTOTHas XapaKTePHCTHKA BXOAHOIO COMPOTUBIIEHHS NEPBUYHOrO Npeobpa3oparelis.

OTMETHM, YTO 3JIEKTPOHHOE YCTPOHCTBO yNpaBJeHHUs 2 TIEPECTPaHBAEMOrO 110 4acTOTe
reHepaTopa 1 MOXeT ObITh BBINOJIHEHO B IBYX BapHaHTaX:

- KaK CHHTE3aTop, (JOPMHUPYIOIIMH YacTOTY reHepaTopa no UUpoBOMy KOy,
3a/laBaeMOMY YCTPOWCTBOM M3MEPEHHMs 7, BKIIIOYAIOLIMM B CBOM COCTaB MPOLIECCOP;

- KaK aHaJIOTOBbIH KacKajl, NEpecTpanBaloIluii reHepatop | 10 AOCTHKEHUsSs MUHUMYyMa
curnana otHowenus (Uy7/Ujg), B 9TOM cllyuae u3MepHUTENbHas s4eiika 6 u ycTpoicTBO

HU3MEPEHUA 7 coaepxar y3Jibl H3MEPEHHS YaCTOThl 30HAHPYIOILIECTO CHrHaja.
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JjiA NOBBILIEHHS TOYHOCTH NPOLECC U3MEPEHH AOJDKEH NMPOHU3BOAUTLCS NPH 3aKPBITOH

3acioHke 12. Curnan paspelueHus u3MepeHHit GopMHUpyeTcs INEKTPOHHBIM KTFOUOM 14,
N0JaBaEMbIM Ha BXOJl yCTPOACTBA U3MEPEHHUS 7. DJIEKTPOHHBIA K104 COEAUHEH C NPHUBOAOM 13
YNpaBJIeHHUs 3acIOHKOH. MOMEHT (JOPMHUPOBAHHUS pa3pellalollero CUrHala onpeaeseTcs
peXUMaMH 3arpy3KH M ONIOpOXXHEHHUs OyHKepa.

Ecnu 6yHKep MOCTOSHHO 3arpyKeH ChIITyYHM MaTEpHaioM, a 3aciioHKa 12 oTKpbIBaeTCs
TOJILKO JUTSl OJIa4M MOPLMH MaTepHasna B pacnojloXKEHHbIH HHke OyHKep, TO H3MEPEHUS MOTYT
HayMHaTbCsA ¢ HeOONbILOH BBIACPKKOH MOC/E 3aKpbITHS 3aCJIOHKH 12 K npooykaTbes Bee
BpeMs, MI0Ka 3aCJIOHKa 3aKphITa.

Ecnu 6yHkep vcnons3yeTcs Kak Bechl A1 HaKOIUIEHUS 3aJaHHOH MacChl CHITYYero
MaTepHala ¢ nocjeIyIoIUM OTKPBITHEM 3aCIOHKH 12, TO U3MEPEHHUS BIAXHOCTH JIOJIKHBI
Ha4YMHaThCA Nepell OTKPHITHEM 3aCNIOHKH 12 M 3aBepLIaThCs MPHU €€ OTKPBITHH.

[TpoBeneHHBIE HCIBITAHUS TTOATBEPAMIIH 3P PEKTUBHOCTD MPEJIaraeMoro TeX HUUECKOro

pelieHus.

10



WO 2014/077736 PCT/RU2013/001001
®OPMYIJIA H30OBPETEHHUSA

1. Bnaromep ceinyuux matepuainos (5), coaepxawui B cebe:

MeTaIn4ecKuii OyHKep, MMEIOIMH CTEHKH (3), NpeAHAa3HAYEHHBIH 11 3aCBIKH B HETO
YIOMSHYTOFO MaTepHana;

METAJUIMYECKUH NPYTOK (4), yCTAaHOBJIEHHBI BHYTPH YNOMAHYTOT0 OyHKepa
3aKperyieHHbIH B 0TBepcTHAX (9, 10), BBINONIHEHHBIX B YIOMSAHYTBIX CTeHKaX (3), npHueM B
oTBepcTUH (9) y NepBOro KOHIA yNOMSHYTOTO NPYTKa MEXAY YIIOMSHYTBIM NMPYTKOM M CTEHKOMH
yNOMSHYTOro OyHKepa ycTaHOBJIeH U30aaTop (11) U3 AuanieKTpHKa, IIpy 3TOM BTOPO#H KOHEL
YIIOMSHYTOrO NpyTKa (4) coeAMHEH co CTeHKOH (3) ynoMsHyToro 6yHkepa Tak, 4To B MECTE
COEIIMHEHUS MEXy HUMH 00pa3oBaH 3NEKTPHUYECKHH KOHTaKT;

NEepBUYHBIH MpeoOpa3oBaTens, 00pa3oBaHHBIA BHEIIHUM 3KpaHHBIM NPOBOJHUKOM (3), B
Ka4eCTBE KOTOPOIO CIYXKHUT YIIOMSHYTHIN OyHKep co cTeHKaMu (3), H CUTHaNbHBIM
IIPOBOJIHHKOM (4), B KQ4YECTBE KOTOPOTO CIYXKHUT YIIOMSAHYTHIH NpyTOK (4), NPOCTPAHCTBO MEXY
KOTOPBIMH IpeIHAa3HA4Y€HO JUIA 3all0JTHEHHS YTIOMAHYTBIM MaTEpPHasIoM, NIPHU 3TOM MEPBbIA
koHel (8) ynomsHyTOro npytka (4) ciy>kuT BXOAOM YNOMSIHYTOro rnpeoOpa3oBaTeis;

TeHepaTop 30HAMPYIOILEro CHrHaia (1), uMerommii BXo4 yNpaBJieHHUs M BbIOJHEHHbIA
Ha OCHOBE IEpPeCTPanBaeMOro 110 4acToTe GopMUpoOBaTENs rapMOHUYECKOrO CHTHAJIA;

3JIEKTPOHHOE YCTPOHCTBO yINpaBiaeHHs (2), MOAKIIOYEHHOE K BXOAY YIIPaBICHHUS
YNOMSIHYTbIM reHepaTopoM (1) 1 BbINOJIHEHHOE C BO3MOXHOCTBIO YIIPaBJIEHUs TIepeCTpOiKon
yIIOMsHYTOro reHeparopa (1) B aManasose paGoumX 4acToT;

HU3MEpHTENBHYIO uehKy (6), comepxaiyto aetektop (17), MoaKIOYeHHBIH K BXOAY
YIIOMSIHYTOTO npeobpa3oBaTess;

ycTporcTBO 3MepeHus (7), MOACOSAMHEHHOE K YIIOMIHYTOH s4eiike (6) ¢
BO3MOXXHOCTBIO ONPEAEIIEHNS BJIXHOCTH 110 3HAYEHHIO YaCTOTbI, HA KOTOPOH NOCTHraeTcs
MHHUMAJIbHOE BXOJHOE CONPOTHBIIEHHE YNIOMSHYTOIO NEPBHYHOIO npeobpazoBatessi.

2. Bnaromep 1o n.1, xapakrepusytowmuiics tem, 4to otBepcTs (9, 10), B KOTOpBIX

11
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3aKperieH BhIIECYTOMSHYTHIH MTPYTOK, BBINOJIHEHbI HA POTHBOIIONOXHBIX CTEHKAX (3)

OyHKepa.

3. Bnaromep no 1.1, xapaktepu3yrowmuiics tem, uto orsepctus (9, 10), B KOTOPBIX
3aKPEIIEH BhIIEYNOMSAHYTHIHA MPYTOK, BBINOJIHEHBI HA OJHOM CTEHKE (3) BBILIEYIOMSAHYTOrO
OyHkepa, npyu 3ToM npyTok (4) umeet [1-06pa3Hyro GopMy U YCTAHOBJIEH B BBILLIECYTIOMSHYTOM
OyHKepe BJOJIb YIOMSHYTOH CTEHKH (3).

4. Bnaromep o .1, xapakrepu3yowuiics TeM, uto otBepcTHs (9, 10), B KOTOpBIX
3aKpEIJIEH BBILICYTIOMSHYTBIH MPYTOK (4), BBINOJIHEHBI HAa OHOM CTEHKE (3) WM Ha ABYX
CMEXHBIX CTEHKaX BBIIICYITOMSHYTOTO OyHKepa, IpH 3TOM BBILIEYNIOMSHYTBIH NpyToK umeer C-
00pazHyio GopMy U ero och napajjieNbHa, 10 MEHbIIEH Mepe, OHOM U3 CTEHOK (3)
BBILLEYNTOMSIHYTOr0O OyHKepa.

5. Bnaromep no no6omy u3 . 1-4, xapakTepu3yoLunics TEM, YTO OH
JOTIOJTHUTENILHO COJIEPXKHUT B cebe maTunk Temneparypsl (18), a Takxke TeM, 4TO 3TOT AATYHK
YCTAHOBJICH BHYTPH OTBepcTHS (19), pactonoxeHHOro Ha KOHIIE BBINICYNIOMAHYTOrO npyTKa (4)
¥ BBITNOJTHEHHOT'O BIOJIb OCH 3TOT0 IPYTKA.

6. Bnaromep no mo6omy u3 mit. 1-4, xapaKTepU3yIOLUACSA TEM, YTO B HEM
BBIIICYTIOMSHYTasi H3MEPUTENbHAs siueiixa cCoaepxuT B cebe pesuctop (15), oAMH U3 BBIBOJOB
KOTOPOT'O COEIMHEH C BBIXO/IOM BBILIEYTIOMsIHYTOr0 reHepatopa (1) u ¢ nerextopom (16), a
JpYTo¥ BBIBOJ COEJMHEH C BBILICYIIOMSHYTBHIM BXO/JIOM NIEPBUYHOrO npeobpasosaresis, NP1 3TOM
BBIXOJ[ YIIOMSIHYTOTO JIeTekTopa 16 ¥ BRILIEYIOMAHYTOTO AeTeKTOpa 17 MOAKIOYEHb] K
BBILICYTIOMSHYTOMY YCTpoicTBY H3MepeHus (7).

7. Braromep 1o n.6, xapakTepH3yIOUIMHCS TeM, YTO OH JOTOJHHUTENBHO COAEPXKHT B
cebe naruuk Temreparypsl (18), a Takke TeM, YTO ITOT JaTYUK YCTAHOBJIEH BHYTPH OTBEPCTHS
(19), pacnosnoXXeHHOTro Ha KOHIIE BBIILIEYIIOMSHYTOrO NPYTKa (4) ¥ BBINOJIHEHHOTO BJO/b OCH
3TOro NpyTKa.

8. Braromep no 1.1, xapakTepu3ytomunics TeM, 4TO B HEM BBIILICYNOMSAHYThIHA

12
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OyHKEp NOTONHUTENIBHO COAEPXKHUT B cebe 3acioHKy (12), BBIMOJHEHHYIO ¢ BO3MOXHOCTBIO

3aKpPLIBAHMSA €T0 BHIXOJHOrO OTBEPCTHS, H PUBOA YNPaBAeHHs 3TOH 3acnonkoi (13), npu aTom
K ynomsHyToMYy npuBofy (13) noncoenuHen 3nekTpoHHbIA Koy (14), hopmupytowuit CHrHan
paspelleH|s H3MEPEHHH U NOAKITIOYEHHBIH K BBILIEYIOMAHYTOMY YCTPOHCTBY H3MEPEHHS.

9. Bnaromep 110 1.1, XapakTepU3yIOMHICs TEM, YTO B HEM YIIOMAHYTOE YCTPOHCTBO
ynpapyieHus (2) BBIIONHEHO B BUAE CHHTE3aTOPa, GOPMHPYIOMIEro 4acToTy reHeparopa (1) mo
LUPOBOMY KO, 33/1aBaeMOMy YCTPOHCTBOM M3MepeHHs (7), BKIIOYAIOIEMY B CBO# COCTaB
NIPOLIECCOP.

10.  Bnaromep o 1.1, xapakTepu3yroLuiics TeM, YTO B HEM YTIOMAHYTOE YCTPOHCTBO
yrpapienus (2) npeacTasisier coboi aHaoroBbIi Kackaj, BBINONHEHHEIH ¢ BOSMOXKHOCTBIO
nepecTpoiiky reHeparopa (1) 10 A0CTHXEHHS MHHUMYMa CHTHANA OTHOLICHHA (Uj7uUp), a
BBILIICYTIOMSAHYTOE YCTPONCTBO H3MePeHHs (7) CHAOKEHO y3IIOM H3IMEPEHHS BBINICYTIOMSIHY TOH

4qacTOTHI.
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Oco0bIe KATETOPHH CCBUIOYHEIX JOKYMEHTOB:

JIOKYMEHT, OIPEJe/IIONIHI 00N yPOBSHb TEXHHKH H HE CUHTAFOIHIICS
0c000 pesIeBAHTHEIM

00J1ee paHHAS 3a4BKA HIH MATEHT, HO ONMyO/IHMKOBAHHAL HA JATY
MEXKIYHAPOIHO MIOJAH HIIH NOCJIE Hee
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CCBLIOYHOTO AOKYMEHTA, 4 TAKOKE B APYTHX IEIIX (KAK YKA32HO)
JIOKYMEHT, OTHOCAINHIICA K YCTHOMY PACKPHITHIO, HCIO/IB30BAHHIO,
JKCIOHHUPOBAHUIO U T.1.

JIOKYMEHT, OIyOIHKOBAHHELI O JATHI MEXKIy HAPOXHOI MOJa4H, HO IOCTe

JIATHI HCHPAIIHBASMOTO IPHOPHTETA
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TEOPHH, HA KOTOPBIX OCHOBBIBACTCA H300PETEHHE

JOKYMEHT, HMEIOIHMil HaHOO01ee G/IM3K0e OTHOMEHHE K IPEIMETy IOHCKA;
3a4BJICHHOE H300pEeTeHHe HEe 00/1a1aeT HOBH3HOI HIIH H300PETaTEbCKHM
YPOBHEM, B CDABHCHHH C JOKYMEHTOM, B3ATEIM B OTACABHOCTH

JOKYMEHT, HMEIOIMil HaHOO01ee G/IM3K0e OTHOMEHHE K IPEIMETy HOHCKA;
3a4BJICHHOE H300peTeHNe He 06/1a1aeT H300PEeTATeIbCKHM YPOBHEM, KOIIa
JOKYMEHT B34AT B COUCTAHHU C OJHUM H/ITH HECKOIBKHMH JOKYMCHTAMH TOH XKe
KATErOPHH, TAKAS KOMOHHAIKS JOKYMEHTOB OUCBH/IHA UL CISIHATHCTA
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