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[Tome3sHas Mozenb OTHOCHTCS K AJIEKTPOIPO3UOHHBIM METOAaM 00pabOTKH METaJlJIOB H
MOXET HCIOJIb30BaThCsI B KaueCTBE INHPOKOIMAMA30HHOTO TeHepaTopa HMIIYJIbCOB
3NEKTPOIPO3UOHHBIX YCTPOUCTB.

TexHuueckoil 3ajnadell mpeajsaraeMoi IONE3HOM MOAENM SIBIASETCS CO3J4aHUE TaKoro
reHepaTopa HMITYJIBCOB JUISI DJIEKTPOMCKPOBOIO JIETHPOBAHUSA, KOTOPHIK OBl oOecmeuuni
yIaydnoieHHe KadecTBa HAHOCHMOTO TOKPHITHS 1O (DU3MKO-XMMHUYECKHM CBOMCTBAM:
LIEPOXOBATOCTH, CIUIOIIHOCTH M H3HOCOCTOMKOCTH NpPU OJHOBPEMEHHOM YIPOILEHUHU
BIEKTPUYECKON CXEMBI.

Texnudeckass 3ajgada JOCTHTaeTcss TeM, 4YTO B TEHEpaTope WMITYyIbCOB IS
3JEKTPOUCKPOBOr0 JIETMPOBAHUS, COACPHKAILEr0 HCTOYHUK MUTAHUS, HAKOIUTEIbHYIO
€MKOCTh C 3apsiAHO-paspsaHON IEeNblo, CoAep Kalleld 3apsAaHbI TPAH3UCTOPHBIM KIIOY, B
KOJUIGKTOPHYIO II€Ib KOTOPOTO BKJIIOYEH OTPAHUYMBAIOIIUKA PE3UCTOP, pa3psaHBIHA
THPUCTOPHBIA KIIIOY, Y37bI YIpaBICHUS KIIOYaMH, a Takke ONOK YyNpaBIeHHUS SIEKTPOA-
HHCTPYMEHTOM, COIJIACHO IOJI€3HOM MOJENH y3€l YHpaBICHUs paspsaHbIM THUPUCTOPHBIM
KIIIOUOM COAEPKHUT TPAH3UCTOP C ABYMS PE3UCTOpPaMHU, IPH 3TOM 0a3a TpaH3UCTOpa depes
OJIMH U3 PE3UCTOPOB CBS3aHA C NIEKTPOL-UHCTPYMEHTOM, KOJUIEKTOP TPAH3UCTOpa 4epes
BTOPOH pE3UCTOP CBsi3aH C YIPABIAIOIIMMHU 3JIEKTPOAAMHU 3apsSJHOIO0 MU pPa3psIHOIO
TUPUCTOPHBIX KJIIOYEH, a HMUTTEP TPAH3UCTOPA - C UCTOUHUKOM NMHUTAHUSA.

ITone3Has MoJenb OTHOCUTCS K JIEKTPO3PO3UOHHBIM MeToaM 00pabOTKH METaJIOB U
MOJKET UCIIOJb30BaThCS B KaUeCTBE MMPOKOANANa30HHOTO TEHEPATOPA UMITYJIbCOB
3NEKTPOIPO3UOHHBIX YCTPOUCTB.
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W3BeCTHBI TeHEPATOPBI UMITYIbCOB TEXHOIOTHUECKOTO TOKA, BKIOYAKONINE HCTOUHUK
MHUTaHUS, HAKOMUTEIBHYIO0 €EMKOCTh C 3apsAHO-Pa3PsAIHON LIETbIO, Y3JIbl KOHTPOJISI U
yrpasienuem mporueccoM (A.c. CCCP Ne837715, xki. B23P 1/02, 15.06.1981,; A.c. CCCP
Ne1323268, k. B23H 1/02, 15.07.1087).

UzBecren reneparop nmmynbcoB LT'N 63-440 nist 3neKTpodIpo3nOHHON 00pabOTKH
metanoB (Texuudeckoe onucanue 3EU 729.016.70, 1079), Brkatouarouinii 60K TUTaHUs,
IJIaThl CUJIOBBIX KJIFOUEH U KIIIOYeH MmOoaKura.

HenocrarkoM H3BECTHBIX €HEPATOPOB SIBISETCS OTCYTCTBUE BO3ZMOXHOCTHU
ABTOMAaTHUYE€CKOTO PEryJIHMpOBaHUs BEJIMYUHBI TOKA B Mpoliecce 00pabOTKU B 3aBUCUMOCTH
OT COCTOSTHUSI MEK3JIEKTPOIHOTO IIPOMEKYTKA.

W3Becren Taxke reHeparop uMiyinbcoB LUT'M-M2 mist anekTpo3po3noHHO# 06paboTkn
metaoB (IIIT'M-80%2 - 200 M 2, rexauueckoe onucanne NABK435312-042 TO, 1991 ),
BKJIIOYAIONIUN OJOK MUTAHUS, OJIOK CHUCTEMBI YIIPaBICHHUS, IUIATHl CHIOBBIX KII0YEH U
KJIro4eit mokura. JlaHHBIA reHepaTop cHa0XeH PeryisiTOpoM TOKa, pacioI0KEHHBIM Ha
naHexn 0J0Ka CHCTEMBI YIIPABJICHHS H 00€CIeYHBAIOIINM BO3MOKHOCTh aBTOMaTHY€CKOTO
peryaupoBaHUs BEIUYUHBI TOKA B Mpolecce 00paboTKU B 3aBUCUMOCTH OT COCTOSIHHS
MEKIIEKTPOAHOT0 IPOMEXKYTKA. PerynupoBaHue Toka IPOU3BOASAT € MOMOILBIO PEryasTopa
TOKa U3MEHEHHUEM JIUTEIbHOCTH May3bl MEXYy NaKETaAMHU UMIIYJIbCOB. YMEHBIIECHUE
BEJIMYUHBI TOKA IPOUCXOAUT O MUHUMAJIBHOTO 3HAYCHUS, €CIU KPUTHIECKOE COCTOSTHUE
MEXJJIEKTPOJIHOTO MIPOMEXKYTKa IPOAOIDKAaeTCs Oosee 5 ¢. Wil YMEHbIIAeTCs YaCTUIHO,
ecnu 3a BpeMs 30 c. mpousouuio 9 perakcanuii MEX3JIEKTPOJHOIO MPOMEXKYTKA.
YBenuueHHne TOKa MPOUCXOIUT CTYNIEHYATO, IO OJHON TUCKpETE Yepes 5 c.mocie
YCTPAHEHUS KPUTHIECCKOTO COCTOSHHS.

K HepgocTaTkam gaHHOTO reHepaTopa cleqyeT OTHECTHU ClIeAyIolee: IpU
ANEKTPOIPO3UOHHON 00pabOTKe TOCTATOYHO YaCTO KPUTHYECKOE COCTOSTHUE
MEKIJIEKTPOTHOTO IPOMEKYTKA IPUBOAUT K MPOIECCY MUIAKOBAHUS C

MOCJIEAYIOLUUM pa3pyLICHUEM AETald U IEKTPOAA-UHCTPYMEHTA;

CTyIEHYaTOE YBEINYEHUE TOKAa C HHTEPBAJIOM BPEMEHH 5 C. OCJE penakCanuu
MEKIJIEKTPOIHOTO IPOMEKYTKA, B CIIydae YaCTOTO MOBTOPEHUS 3TOTO MpoIecca, IPUBOAUT
K CHIDKEHHIO IPOM3BOAUTEIBHOCTH 00pabOTKH.

HanGonee 6M3KkuM K mpejiaraeMoMy TEXHUYECKOMY PEIICHHUIO SIBISIETCS] TEHEPaTop
HUMITYJIbCOB TEXHOJIOTHYECKOTO TOKA, KOTOPBIN BKIIOYAEeT HCTOYHUK MUTAHMUS,
HaKOIUTEIbHYK €MKOCTh C 3apsAHO-Pa3psiAHON NENbl0 U y3JI0M yIPaBICHUS Pa3psiJHbIM
KJIFOYOM, KPOME TOTO HCTOYHHUK ITUTAHUS BHITIOJHEH UMITYIBCHBIM C OJIOKOM YIIpaBiIeHUS
TOKOM 3aps/1a HAKOMUTEIbHON €eMKOCTH, IIPH ATOM pa3psiaHas Lelb COACPKUT pa3psIHbIiI
TPaH3UCTOPHBIN KIII0Y, B KOJUIEKTOPHYIO II€IIb KOTOPOT'O BKJIIOUEH CITIaXXKUBAIOIINH QUIBTP
U pEeKYNEepPATUBHBIN AMOJ, COCUHEHHBIA aHOJJOM C IMUTTEPOM, KOTOPBIM COEAUHEH C
KaToJI0M KOMMYTHUPYIOIIEro Auoaa u 3iaekTpon uHctpyMeHToM (ITox. mogens No51547, k.
B23H 1/02, ony6:. 27.02.2006 1.).

OCHOBHBIM HEIOCTATKOM M3BECTHOI'O TEXHUUECKOTO PEIICHUS SBISIETCS HEBBICOKOE
Ka4eCTBO CJIOS IO PU3NKO-XUMHUYECKUM CBOICTBAM, yIyUIICHHE KOTOPHIX BOBMOXKHO 3a
CYET MOBBIMICHHUS YaCTOTHl HMITyJIbCOB TEXHOJOTHUECKOTO TOKA, HO JaHHAs CXEMa, B
gacTtHOCTH RC - memodka, He OyaeT ycreBaTh pearupoBaTh Ha KaXKIbIH pa3psAIHbIN HMITYIIbC
U COOTBETCTBEHHO KOJIMUECTBO Pa3ps,AHBIX UMITYJILCOB B Pa3psAIHOM KOHTYpE:

ANEKTPOA-UHCTPYMEHT-TIOBEPXHOCTH AETAJIM OCTAETCs Ha MPEeXHEM YPOBHE B Ipeaenax
60-70 I'u.

KpomMe 3Toro, H3BECTHOE TEXHUUYECKOE PEIICHUE XapaKTEePU3yeTCs YCI0KHEHHOM
BNEKTPUYECKON CXEMOIL.

TexHuueckoil 3afadueil npegnaracMoi MoJe3HOU MOJENH SABIAETCS CO3MaHUE TAKOrO
reHeparopa UMITYJIbCOB ISl 3JIEKTPOMCKPOBOTO JIETUPOBAHUSA, KOTOPHIA OBl 00ecredn
yIaydlieHUe KauecTBa HAaHOCUMOTO IMOKPHITHS N0 PU3UKO-XUMHYECKUM CBOMCTBAM:
HI€POXOBATOCTH, CIIOIIHOCTH U U3HOCOCTOMKOCTHU NP OAHOBPEMEHHOM yIPOILEHUHN
BJIEKTPUUYECKON CXEMBI.

[TocraBneHHast TeXHMYECKas 3aJa4da penraeTcst TeM, YTo B FeHepaTope UMIYIbCOB s
AIEKTPOUCKPOBOTO JIETUPOBAHMUS, COAEPIKAIIET0 HCTOYHUK TUTAHUS, HAKOIMUTEIbHYIO
€MKOCTb C 3apsIAHO-pa3psAHON Lenblo, cofepKalell 3apsiAHbli TPaH3UCTOPHBIN KIIIOY, B
KOJIJIEKTOPHYIO LIeTb KOTOPOTO BKJIIOUEH OTPaHUYMBAIONIIUNA pPE3UCTOP, pa3psiIHbII
THPUCTOPHBIN KITI0Y, Y376l YIIPABICHUS KIIOUaMH, a TAKXKe OJIOK YIPaBICHHS AIEKTPO.I-
MHCTPYMEHTOM, COITIACHO MOJIE3HOM MOJEIN y3€eJl YIPaBICHUS Pa3psaIHbIM THPUCTOPHBIM
KITFOYOM COJIEPYKHT TPAH3UCTOP C ABYMS PE3HCTOpaMH, IIPU 3TOM 0aza TpaH3UCTOpa Yepe3
OJIMH U3 PE3UCTOPOB CBA3AHA C DIEKTPOI-

HHCTPYMEHTOM, KOJUIEKTOP TPaH3UCTOPa 4EPE3 BTOPOU PE3UCTOP CBSA3AH C
YIPaBIAIOMMMY JEKTPOIAMH 3apSAHOTO U Pa3psIHOTO THPUCTOPHBIX KJIIOYEH, a SMUTTEP
TPaH3UCTOPA - C UCTOUHUKOM ITHUTAHUS.
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[IpeumyuiecTBO npeasiaraeMoi NoJIE3HON MOZEIN 3aKII0YaETCsA B TOM, YTO
npejaraemMas 3JeKTpUUECcKasi CXxeMa MO3BOJSAET YBEJIMUUTh YACTOTY TEXHOJIOIHYECKOrO
toka ¢ 50 ' mo nuamazona 100-500 I'ti, u3MeHsAs ee AUCKpETHO uepe3 Kaxabie 50 ' ¢
BO3MOXXHOCTBIO PaOOTHI Ha 3a/IaHHBIX YaCTOTaX, a YBEIMYCHHE YaCTOTHI BIEUET 3a COOOM
HEO0OXO0IMMOCTh YMEHBIIEHUS! EMKOCTH HAKOIIUTENbHBIX KOHJEHCATOPOB IS ee
3¢ (HEeKTUBHOTO MCTOIB30BaHUS MIPU UX TIOJTHOM 3apsaKe. YMEHBIICHHE 3a CUET 3TOTO
SHEPrUU €AUHUYHOIO HMIYIbCA B Pa3pSAIHOM KOHTYpE KOMIICHCUPYETCS IMOBBIIICHUEM
YacTOTHI HMITYJIHCOB, OJarOMpPHUATHO CKAa3bIBAIOIIMMCS Ha KadecTBe (POPMHUPYEMOTO
YIOPOYHSIOIIETO MOKPHITHUS.

[Ipenmnaraemas moae3Has MOACIb MOSICHACTCS YepTexoM - Gur.l. Ha KoTopoM
IIpe/CTaBIICHA JJIEKTPUUECKasl CXeMa FreHepaTopa UMITYIbCOB.

OneKTpuYecKas cxema reHepaTropa BKIYAeT UCTOUHUK MUTAHUS 1, HAKOMUTEIbHYIO
€MKOCTb 5 C 3apsiIHO-pa3psIHOM LEMNbI0, 3apsaHasl LeNb COAEPKUT 3apsIHBIN
TUPHUCTOPHBIN KIIF0Y 4 C BRIIPSAMHUTEIEM U y3JIOM yIPaBIEHUA 3, a pa3psaHas Ienb
COZIEPKUT Pa3psIAHBIM TUPUCTOPHBIN KIIIOU 6 C y3JI0M yIpaBieHUs 7, KOTOPHIH B CBOIO
odepeab BKIOUAET TPAH3UCTOP 8 ¢ AByMs pesuctopamu 9 u 10. [Ipu 3Tom 6aza
TpaH3ucropa 8 uepes pe3uctop 10 cBsI3aHa ¢ AIEKTPOJOM-UHCTPYMEHTOM 12, KOIIEKTOP
TPaH3UCTOpPA 8 uepe3 Pe3ucTop 9 cBsizaH C yIPABISIOMUMU 3JIEKTPOJAMH TUPUCTOPHBIX
KJIo4eH 4 U 6, a SMUTTEP TPAH3UCTOPA § - C HCTOYHUKOM MUTaHUA 1.

OnexTpoAa-uHCTpyMeHT 12 cHabxeH OiiokoM ynpasnenus 11. OOmuit mpuBoa reHeparopa
COeIMHEH ¢ oOpabaTsiBaeMO# AeTanbio 13.

I'enepaTop uMnyascoB paboTaeT CAECAYIONIUM 00pa3oM.

[Ipu BKIIOYEHUH TeHEepaTOpa Yepe3 UCTOUHUK MUTAHUS | U BRIIPSIMUTEND 2 C IIOMOIIBIO
y3Jla yIpaBJeHUs 3 BKIOUAETCS 3apsiAHbII TPaH3UCTOPHBIN KIIIOY 4 MPOUCXOAUT 3aps]
HaKOIMUTEIbHON EMKOCTH 5, IIOCJIE TIOJIHOM 3aps KU HAKOIIUTEJIbHONH EMKOCTH 5
TPaH3UCTOPHBIN KITI0U 4 3aKpbIBaeTCA. [Ipu KacaHUM AeTaIu AIEKTPOAOM-UHCTPYMEHTOM
12, pexxuM paboTHI KOTOPOTO 3aaeTcs OokoM ero ympasieHus 11 auckperro ot 50 mo 500
I'u, y31mom ynpaBneHus 7 BKIIOYAETCS pa3psAaHBIA THPUCTOPHBIA KITI0Y 6 M TIPOUCXOIUT
pas3psia HAKOMUTEIbHOU €MKOCTH 5, BCIECTBHUE YeTO MPOUCXOANUT IEPEHOC MaTepHuaia ¢
3NEKTPOAA-UHCTPYMEHTA 12 HAa MOBEPXHOCTH AeTanu 13,

TUPUCTOPHBIN pa3psAaHbIN KiIt04 6 3aKphIBAE€TCS, HAa €TO YIPABISIOLIEM 3JIEKTPOJE
OTKpHIBaIOLlee HAPSDKCHUE OTCYTCTBYET, 3apsIAHBIA TPAaH3UCTOPHBIN KIII0Y 4 OTKPBIBACTCS
U 4epe3 Hero MPOUCXOAUT 3apsii HAKOIUTEIbHON €MKOCTH 5.

[uxn 3apsna-paspsiga HOBTOpPsIETCA. Y3€ yIpaBieHus 7 pa3psiAHbIM TUPUCTOPHBIM
KIIIOYOM 6 pabotaet ciieqyroiumM oopa3oM. [Ipu kacaHUH 37IEKTPOJOM-UHCTPYMEHTOM 12
MoBepXHOCTH fAeTanu 13 Ha 6a3y TpaH3ucrtopa 8§ uepes pesuctop 10 moctymaer
OTIHpAIOLIEe HANPSIKEHUE, B PE3ylbTaTe YETO TPAH3UCTOP 8 OTKPHIBAECTCS U HANPSHKEHUE C
€ro KOJUIEKTOpa Yepe3 Pe3ucTop 9 mocTymnaeT Ha yHIPaBISIOMUNA 3JIEKTPO] TUPUCTOPHOTO
pa3psLIHOTO KiTto4ya 6, KOTOPBIA BCIAEACTBUE 3TOTO OTKPHIBACTCS.

ITocne okoHYaHUA pa3psaja HAKONUTEIbHON €EMKOCTH 5 uepes3 pa3psiIHbIA THPUCTOPHBIM
KJII0Y 6 ¥ OTPBIBA DJIEKTPOJA-UHCTPYMEHTa 12 oT moBepXHOCTHU AeTanu 13 TpaH3ucTop 8
3aKpBIBAETCS, HAMPSDKEHHUE Ha YIPABISIONIEM 3JIEKTPOJe TUPUCTOPHOTO Kifoua 6
OTCYTCTBYET, OH 3aKPBIT, IPOUCXOJUT 3apsi]l HAKOITUTEIbHONH eMKOCTH 5 Yepe3 OTKPHITHIH
3apsiAHBIN TPaH3UCTOPHBIN Koy 4.

Boiiee ObICTpOACHCTBY IO TPAH3UCTOPHBIN KIIFOY B Y3JI€ YIIPABICHUS Pa3psaIHbIM
THPHUCTOPHBIM KJIIOYOM B OTJIIMYHE OT THPUCTOPHOTO Kifoga ¢ RC - memnoukoil B H3BECTHOM
pelIeHu: M03BOJINI 3P(PEKTUBHO HCIIONB30BAaTh HAKOMMUTEIHEHYIO0 EMKOCTh C YMEHBIICHHEM
ee ¢ 900 mo 550 Mk( mpu MOBBIMIEHUH YaCTOTHI UMITYILCOB TOKA.

[Ipennaraemas cxema MO3BOJISIET YBEIUYUTH TOK A0 5,5 A, 4TO MO3BOISET HAPSAY C
yIydnieHueM KauecTBa MOKPBITUS YBEIUYHUTH TONIIUHY CJIOS 33 CUET MOBBIIICHUS
MaccoIlepeHoca, To €CTh MpeajaraéMoe TeXHHUECKOe PelIeHUe JacT BO3MOXKHOCTh He
TOJIBKO JIETHPOBATh, HO M BOCCTAHABINBATh N3HOUICHHYIO IIOBEPXHOCTH AETalCH.

IIpumep

J1s SKCTIepUMEHTaJIbHON MTPOBEPKH 3asiBIIIEMON TOJIE3HOH Mozenu Obliia 00paboTaHa
mapTus 1epeBooOpadaThIBAIONIMX HOXEH B KomudecTBe 30 1mT.:

15 wrT. - mo npeasiaraeMoi MoJIe3HOM MOAENIN U 15 WIT.- C HCTI0JIb30BAHUEM U3BECTHOTO
reHepatopa III'N - 80x2-200 M2.

CpaBHEeHHE TTPOBOIMIM 110 BPEMEHHU BpE3aHUsl JIEKTPOJa-HHCTPYMEHTa Ha TIyouny 0,6
MM, KOT/Ia HauOoJee MOTHO MPOSBIISETCS HECTAOMIBHOCTD MPOIeCcCa AIEKTPOIPO3NOHHON
00paboTKH, U OT 3PPEKTUBHOCTH pabOTHI PETYIATOPA TOKA HANIPAMYIO 3aBUCHUT
MPOJOIIKUTEITLHOCTh 00pa0OTKH.

Pexymue HOoXM nMenu GopMy y3KOH MPSAMOYTOIBHON IIIACTUHBI TONIINHON 4 MM ¢
pasmepamu 50x400 MM, TUTACTHHBI OBUTH U3TOTOBIICHBI U3 PSAIOBON YITIEPOANCTOMN CTaIH.

DIEeKTPOIPO3HMOHHOM 00paboTKe moABepraiach 00JbIas MOBEPXHOCTh HOXKA, HAUMHAS OT
pexyIIeil KpOMKH Ha BCIO JUIMHY IIJIaCTUHBI U ITUPUHON, paBHOM ITOJOBUHE IIHPUHBI
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[JTACTHHBL.
JlerupoBaHue MPOBOAMIIH eKTpogaMu Mapku BKO mpu ciaeayromux mapameTpax:
HampsikeHue xoioctoro xoaa - 80 B, Tok - 5,0 A, nuametp snekrponaa - 10 MM, CKOPOCTH

obpabotku - 120 MM?/ MEH., TOJIIHHA nerupytomero cios - 0,20 MM, HaKOIUTENbHAS
e€MKOCTh KoHAeHcaTopoB - 500 Mk®d., yactora umnynascos - 200 I'u., mepoxoBaTocTs - 4,2
Ra.

HcnbiTanasie onbITHBIE 00pa3nbl HOATBEPAUIN pabOTOCTIOCOOHOCTH MpeaIaraeMoro
TEXHHUYECKOTO PEIICHHS.

IIpoBeneHHbIC UCTIBITAHUS B CPABHEHUHU C U3BECTHBIM YCTPOMCTBOM MOKa3alu
yIydnieHue KadecTBa HaHECEHHOTO MOKPBITHSA:

IO CILIOIIHOCTH - A0 98%, MOBBIILIEHHE U3HOCOCTOMKOCTH - B 1,5 pa3a, yBenuueHue
TOJILIMHBI HAHECEHHOTO ¢J10s - B 1,75 pa3a, yMeHbIIIEHUE IEPOXOBATOCTH - B 2 pa3a.

TakuM 06pa3oM 3asBIsIEeMOE TEXHUYECKOE PEIIEHNE MOJHOCTHIO BRITTONHIET
MIOCTAaBJIEHHYIO 3a/1ady.

Dopmyiia OJIE3HON MOENN
I'eHepaTop UMIYIbCOB IS SIEKTPOUCKPOBOTO JIETUPOBAHMUSI, BKIIOYAIOIIMHA HCTOUHUK
NUTAaHUS, HAKONMUTEIbHBIE KOHACHCATOPHI C 3apsAHO-Pa3psAIHON LENbI0, COAepKaleh
3apsiAHBIN TPaH3UCTOPHBIN KIIIOY, B KOJJIEKTOPHYIO LIEb KOTOPOTO BKIIIOYEH

OIPaHUYUBAIOIIUN PE3UCTOP, pa3psAHBINA TUPUCTOPHBIN KIII0Y, y3JIbl YIIPABIEHHUS KIIOYaMH,

a Takke OJIOK yIpaBJICHHS 3JEKTPOJOM-HHCTPYMEHTOM, OTIIMYAIOIIUNACSA TEM, YTO y3el
yIpaBJIEHUs Pa3psAIHBIM TUPUCTOPHBIM KIIIOUOM COJAEPKHUT TPAH3UCTOP C IABYMS
pe3ucTopamu, Ipu 3ToM 0a3a TpaH3UCTOPA YEPE3 ONUH U3 PE3UCTOPOB CBA3aHA C
3NEKTPOAOM-UHCTPYMEHTOM, KOJUIEKTOP TPAH3UCTOPA 4ePE3 APYyTOd PE3UCTOp CBSA3aH C
YIPaBISIOMMMYI NIEKTPOJAMH 3apSAHOTO U PA3PsIHOTO THPUCTOPHBIX KIIOYEH, a SMUTTEP
TPaH3UCTOPA - C UICTOUHUKOM IUTaHUS.
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MN3BEHMIEHUA

MMIK JlocpouHoe npekpalieHue AelicTBUS NaTeHTAa U3-32 HEYNJIAThI B YCTAHOBJICHHBII CPOK
NOLLTHHBI 32 MOAep:KaHHe MATEHTa B CHJIe
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