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HU3KOYACTOTHbIN FEEHEPATOP O30HA

Ob6nacTb TEXHUKN, K KOTOPOWN OTHOCUTCA n3obpeTeHune

Hacroswee u300peTeHWe OTHOCUTCH K FEHEepupylowemMy O30H  YCTPOWMCTBY,

BbIMNOMHEHHOMY C BO3MOXHOCTbIO paboTbl B gnanasoHe padoumx yactot 25-40 kl'y.

Hactosuwee mnsobpeteHne Takke OTHOCUTCA K crnocoby paboTbl reHepupyroLlero O30H

ycTponcTtea npu yactote 25-40 kl'y.

Hactosiee unsobpeTeHne Takke OTHOCUTCA K TpaHCOpMaTOpHOMY y3My, TakoMy Kak
TpaHcopmaTop OOMNbLUON MOLUHOCTW, BbIMOMHEHHBIA UMW aganTUPOBAHHbBIA - ANS

BbIpaboOTKM MOLLHOCTM B gunanasoHe YactoT 25-40 kl'y.

MpeaLleCcTBYIOLLNA YPOBEHDL TEXHUKM

Pe3yJ'IbTaTVIBHOCTb yCTaHOBKWU AnNA O6pa6OTKI/I BOAbl O30HOM 3aBUCUT OT BO3MOXHOCTU

NOCTOSIHHO NoAAepPXKuNBaTh TpebyeMbI YpOBEHbL 030Ha B BOAE.

Hagnexawee ypaneHue TsKenbiX METaNNoOB W3 3arpsi3HEHHbIX TPYHTOBbIX BOA,
COOTBETCTBYIOLLEE  ydaneHue  KOMMOWAHbIX  TBEPAbIX  4acTuy, pPacTBOPEHHbIX
OpraHUYecKknx CcoefuHeHNn n npeobpa3oBaHNe HUTPUTOB B HUTpaTbl B CUCTEMAX
aKBakynbTypbl, a Takke ahdhekTnBHblE pelleHns npobnem obpaboTkm BOAbI O30HOM B
FOPOACKNX YCMOBUSIX 3@BUCAT OT BO3MOXHOCTM MOCTOSIHHO MOAAEpXMBaTb Tpebyembin

YPOBEHb 030Ha B BOJE.

FeHepupytoLLlee O030H YCTPOWCTBO MPEAnoYTUTENBHO IKCMMyaTupoBaTb Ha 4acToTe,
NpeBbILLaOLWEN CMbILUMMbIA ANA YenoBeka AmanasoH, TO eCTb B AuanasoHe 4acTtot 15-

25 k'Y, kak packpbITO, Hanpumep, B gokymeHte WO 2008/074767.

PaboTta npu BbICOKOM 4acToTe Takke BocTpeboBaHa Kak MMelLas NpeuMyLlecTBO 3a
CYET TOro, 4Yto TpebyeT Oonee HM3KMX pabounmx HanpsKEeHWA ANS 3ajaHHOW BXOLHOWN
MOLLHOCTMN MO CPaBHEHUIO C paboOTON MPU HU3KOW 4acTOTE, Kak pacKpbITO, Hanpumep,
Korenbwayem B Plasma Chemistry and Plasma Processing (Xvmua nnasmbl u

nnasmeHHas obpaboTka), Tom 23, (1): (1-46).

OgHako o3oHatopbl, paboTalwme Ha BBLICOKOW 4acTOTe, He BCerga noaLepXKuMBatoT
BbIpaboTKy 030Ha Ha Tpebyemom ypoBHe. Hanpumep, daktmnyeckas BbipaboTka O30Ha,
TO €CTb KOHLEHTpauus BblAENSEMOro 030Ha, B HEKOTOPbLIX Cnyvasix MOXET ObiTb HUXKe

3a4aHHOro 3Ha4yeHunA nnn HXxxe 4onyCtmMblX npenenos.
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Takum obpasom, 6bin Obl NPesNOYTUTENBHBLIM YCOBEPLLEHCTBOBAHHbLIN rEHEPATOP O30HA,
a B vacTtHocth, 6bino Obl npegnoyTuTEnbHbIM Oonee 3EEKTUBHOE N HaAEXHOE
reHepupylroLiee O30H YCTPOWCTBO, CNOCOOHOE MNOCTOAHHO nojaepxmBaTtb Tpebyembin

ypoOBEeHb 030Ha B 0bpabartbiBaemon Boge.

CyLHOCTb 1300peTeHuns

3apgayen Hactosiero wmsobpeTeHns saBnseTcs obecnevyeHne reHepupyrowero O30H
YCTPOMCTBA, CNOCOOHOr0 MNOCTOSIHHO NOAAepXuBaTh Tpebyembli YpOBEHb O30HA B

obpabartbiBaemon BoAE.

Ewe ogHa 3apada HacTosiwero n3obperteHus coctouT B obecnedeHnn cnocoba paboThl
reHepupyrLLEro 030H YCTPOMCTBA, CMOCOOHOrO MOCTOSIHHO NogaepxmeBaTtb Tpebyembin

YPOBEHb 030Ha B oOpabaTbiBaemon Bo4E.

Ewe oagHoM 3agadven HacTosilen 3asBku siBnsieTcsl obecnedeHne TpaHCOopMaTOpPHOro
y3ana Ans MWTaHus TEHEPUPYIOLLEro O30H YCTPOWCTBA, CMOCOOHOTMO MOCTOSIHHO

nogaepxmeatb Tpebyembii ypoBEHb 030Ha B 0OpabaTbiBacmon Boge.

3apgava Hactoswero U3obpeTeHna Takke MOXET paccMmartpuBaTbCs Kak obecneyeHve

anbTepHaTUBbl YPOBHIO TEXHUKM.

B yactHOCTW, B KayecTBe AOMNOMHUTENbHOW 33J4a4n HACTOSALLEro M3obpeTeHUst MOXKHO
paccmatpuBaTb obecneyeHne reHepupyrowwero 030H YCTPOWCTBA, TPaHCHOPMAaTOPHOro
y3na Ans NUTaHus reHepypYyoLLEero 030H YCTponucTea u cnocoba paboTbl FreHEPMPYHOLLEro
030H YCTPOWCTBA, KOTOPOE peLlaeT BbilleykaszaHHble NPodneMbl YPOBHSA TEXHMKN, Oyayym

BbIMOMHEHHbLIM C BO3MOXHOCTbIO paboThl B AnanasoHe pabounx yacTtot 25-40 kl'y.

Takum o0pa3om, pelueHWe BbilLeyKasaHHOW 3ajayn U psga Apyrux 3agad B NepBOM
acrnekte n30OpeTeHNs NPeayCMOTPEHO 3a cyeT obecneyeHust reHepupyroLEero O30H
YyCTpOMCTBa, cogepxaiwlero: Onok  reHepartopa 030Ha, coaepxawmi  6nok
BbICOKOBOMbTHOMO 3NEKTPOAA, NEPBLIN U BTOPOW ANINEKTPUYECKNE SNEMEHTbI U NEPBLIN U

BTOPOW 3a3eMMAOLME IMEKTPOAbI.

Brnok reHepaTopa BbIMNOMHEH WNW ajanTvpoBaH Ans paboTbl B uanasoHe paboudmx

yactoT 25-40 kl'y.

Hanpumep, pabouas yactota moxeT coctaBnate ot 30 o 40 Iy, Hanpumep, ot 31 go
37 kl'U.
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B nouckax ontummsaymm B o6nactu reHepupoBaHna 030Ha nsobperarteny 3ameTunm, Y4To

yMeHbLUeHVe paboyer 4acToTbl YBENUYMBAET NPOU3BOAMTENBHOCTb FeHepaTopa 030Ha.

B obuwewm, paboTta npyn HM3KOW 4acToTe HexenatenbHa, NOCKonbky paboTa reHepatopa
030Ha NPV BbICOKOW 4acToTe MMEET NPeMMyLLECTBO Bonee HU3KMX paboumx HanpsKeHUN

AN 3a4aHHON BXOAHOW MOLLHOCTW.

Kpome TOro, ymeHblleHne paboyen 4acToTbl YBENUYMBAET CrbIWUWMMbIA  LUYM,
co3gaBaemMbln  BrIOKOM reHepatopa o030Ha. [encTBUTENbHO, TeHepupyrowmMe O30H
YCTPOWCTBA, MPEANOYTUTENBHO, paboTaloT MpU 4YacToTax, MPEBbILLAIOLMX ChbILLUMMbIN

NOAbMU AManasoH.

B nouckax ontummsaymm B ob6nactu reHepupoBaHua 03oHa usobpeTarenu uccrnegoBanm
AvanasoH pabouynx YacToT B CBSA3M C HexenaTtenbHbIM (OOHOBbLIM LLYMOM, CO34aBaeMbiM

BO Bpems paboThbl, U B OTHOLLEHUN ONTUMANbHOW BbIPabOTKN O30Ha.

Takum obpasom, wusobperatenu onpesenunM 4YacTOTHbIM  AuanasoH, B KOTOPOM
COOTBETCTBUE MEXAY 338A4aHHLIM 3HAYEHNEM N PAKTUYECKMM 3HAYEHMEM BbIPabOTKM

O30Ha OoNTUMUN3NPOBAHO ANA MUHUManNbHO CIbILLUMMbIX pa6oq|/|x BO3MyLLleHI/|I7I.

FeHepupytoLlee O030H YCTPOWCTBO COrMacHO nNepBOMY acnekTy M300peTeHust MOXET
AOMOMHUTENBHO COAEPXaTb HM3KOYACTOTHbIM UCTOYHMK MEPEMEHHOrO TOKa BbICOKOrO
HanNpPsKeHUs1, TakOW Kak TpaHcopmMaTop GOMbLLION MOLYHOCTU MMM TPaHCHOPMaTOPHbIN
y3€en, BbINOMHEHHbIN UNK aganTupoBaHHbI Ana nogayn ot 50 go 800 BT npu yactote ot

25 po 40 kl'y Ha Bnok reHepaTopa 030Ha.

Hanpumep, UCTOYMHUK NUTAHUS NEPEMEHHOr0 TOKa BbICOKOrO HarnpsiKeHUs MOXET ObITb
BbINONHEH UK agantuposaH Ans noga4ym ot 50 go 800 Bt npu vactote ot 30 o 40 kl'y,

Hanpumep, npeanodtutensHo ot 31 go 37 klu.

Hannune BbICOKOBONMLTHOrO UCTOMHUKA NMUTAHUSA MEPEMEHHOrO TOKA, BbIMOMHEHHOrO UMK
aganTMpoBaHHOro ans obecneyeHuss mowjHoctM ot 50 pgo 800 BT, obecneumsaet

pabouyto yacToTy 6noka reHepartopa 03oHa oT 25 40 40 kl'y.

NCTOYHMK NepemMeHHOro Toka BbICOKOrO  HamMpshKeHWs  COrnmacHo  HacTosLemy
N300pEeTEHNI0 MOXET YNOMUHATBCA B HacTOSLEM [OKYMEHTe Kak TpaHccopmaTtop

BOMbLUON MOLLHOCTU, Kak TPaHCOopMaTop Unn Kak TPaHCHOopMaTOpPHbIN y3en.
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Urto kacaeTcst KOHCTPYKUMM Bnoka reHepaTopa 030Ha, Takoro Kak 610K BbICOKOBOMNbTHOIO
3NeKTpoaa, NePBbIN N BTOPOWN AUINEKTPUHECKMNE SMEMEHTBI, a TakKe NEPBbIN U BTOPOU
3a3eMnSoLWmMe 3NEKTPOAbI, TO 3TO OTHOCUTCS K KOHCTPYKLUAM N 3NIEMEHTaM, packpbITbiM

B AokymeHTe WO 02/20398, BKMOYEHHOM B HACTOALLMA JOKYMEHT MOCPEACTBOM CChISKU.

MepBbIN N BTOPOW AU3NEKTPUYECKME IMNEMEHTbI MOryT ObiTb MONMUMEPHbLIMM CrOSIMU,
TaKUMW  KaK TOHKUA CMOW  MOMMMEPHbIX Marepuanos, Hanpumep, nMcTamu

nonutetpadpTopatunena (MNTP3).

B HeKOTOpbIX BapuaHTax ocCyLlecTBneHMs ©6nok BbICOKOBOMNbTHOrO  3nekTposa

pacnonoXxeH mexay nepsbiM U BTOPbIM AN3NEKTPUYECKUM 3NTEMEHTOM.

[MepBbIA U BTOPOWN AUINEKTPUHECKUIA INEMEHT MOXET OblTb PACNONOXEH HA PACCTOSIHUM
oT 6noka BbICOKOBOMNbLTHOrO 3nektTpoga B gnanasoHe ot 0,01 go 0,5 mm, Hanpumep, oT

0,01 po 0,4 mm, Hanpumep, oT 0,01 go 0,3 mm, Hanpumep, ot 0,01 4o 0,1 Mm.

B HeKOTOpbIX AOMOMHUTENbHbLIX BapuaHTax OCYLIECTBMNEeHUS NepBbli U BTOPOW
AV3NEKTpUYEeckne 3nemMeHTbl MOryT ObiTb OTAEeneHbl OT 6noka BbICOKOBOMbTHOIO

anekrTpoga oAHUM Unn Oonee pasgenntenbHbIMKX ANeMeHTaMN.

[MepBbln 1M BTOPOW AMINEKTPUYECKNE INEMEHTbI MOryT ObiTb OTAeneHbl oT 6noka
BbICOKOBOMbTHOIO 3rekTpoga ogHMM wunn 6Gonee pasgenutenbHbIMU 3MEMEHTaMu B
npegenax ot 0,01 go 0,5 mm, Hanpumep, ot 0,01 go 0,4 mm, Hanpumep, ot 0,01 go
0,3 mm, Hanpumep ot 0,01 4o 0,1 mm.

lMepBbI M BTOPOM AUSNEKTPUKM MOryT ObiTb pacnonoxeHbl no obe CTOPOHbI OT

BbICOKOBOJIIbTHOIO 3neKkrTpoaa.

B HEKOTOpbIX BapuaHTax OCyLLECTBINEHNS NEPBbLIN M BTOPOWN 3a3eMNsioLme 3NeKTpoabl ¢
NepBbIM W BTOPLIM JU3NEKTPUKAMWU OMPenensioT MepByld U BTOPYID pPeakuMOHHble

Kamepbl.

Kaxkgasi ns nepsomn 1 BTOPON PeaKUMOHHBIX KAMEP MOXET cogepykaTb BXOAHOW KaHan Ans
nogauyn rasoobpasHoro kucrnopoga unvm KMCNopoACOAEPKaLLErO rasa U BbIXO4HOW KaHar

ANs BbiMycka razo0bpasHoro 03oHa.

HapyxHasi noBepxHOCTb NEpBOM W BTOPOW PEaKLUMOHHbIX Kamep MOXEeT cogepxaTb

oXnaxaaroLyme 3nemMeHTbl, Takme kak oxnaxaatome pebpa.
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B  HeKoTOpbiX BapuaHTax OCYLIECTBMNEHUS  BO3AYLUHOE  OXN&KAEHUE  MOXET
MCNONb30BaTbCA CaMOCTOSTENbHO UMW B COMETaHMU C BOASIHBIM OXMaXEeHWeM, 4TO

noBbILaeT 3PMEKTUBHOCTL Broka reHepaTopa 030Ha.

B HEKOTOpPbIX APYrMX BapuaHTax OCYLLECTBIEHVS ANS OXNaxineHus Onoka reHepartopa

O30Ha MOXET NCNonb30BaTbCA TONbKO BOAAHOE OXNadKaeHune.

BbICOKOBOMbTHbLIN ANEKTPOL MOXET ObITb BbIMNOMHEH B BUAE METaNNMYECcKoro NOKPbITUA

Ha NepBOM W/ BTOPOM ANINEKTPUKE.

B HEKOTOpbIX APYr1X BapuaHTax peannsauny BbICOKOBOIbTHbIA 3NEKTPOA NpencTaBnseT

cobon meTannmyeckyo ponbry nnu MetTannmy4ecknin NCT.

B HeKoTOpbIX AOMOMHWTENbHbLIX BapuaHTax OCYLEeCTBNEHUS MepBbli U BTOPON
AV3NEKTPUYECKNE 3NEeMEHTbl MOrYT KOHTaKTUpPOBaTb C BHYTPEHHEW MOBEPXHOCTHLIO

NnepBoOn N BTOPOW PeakLMOHHON KamMepb!.

MpenmyLLecTBO BbilLEeNpUBELEHHOW KOHKPETHOW KOHUrypaLummn 3akniovaeTcs B TOM, YTO
TENnno, BbigensieMoe BO Bpems MPOM3BOACTBa O30Ha, MOXET paccevBaTbcs Oonee
3pPEKTUBHO, MOCKOMbKY TENMOOOMEH MeXay OXNaXAaeMbiMW  3a3eMNSIoLUMA
3NeKTpoAaMU, SBNSIOLMMUCS YacTbio NEPBON U BTOPOW PeaKUMOHHbIX Kamep, 1 NepBbiM
N BTOPbIM AU3MNEKTPUKAMMW, KOHTAKTUPYIOLUMU C BHYTPEHHEN MOBEPXHOCTbIO MEPBON U

BTOPOWN peakuMOoHHbIX kamep 6onee ahPeKTUBHbLI.

Bo BTOpom acnekte nsobpeTeHne OTHOCUMTCA K Cnocoby paboTbl reHEPUPYIOLLEro O30H
YCTPOWCTBa COrnacHoO NepBOMY acnekTy nsobpeteHns, npuyem cnocod BknoyaeT B cebs
paboTy reHepupyloLero 030H ycTponctea npu vactote 25-40 kluy, Hanpumep, ot 30 ao
40 kY.

B HekoTOpbIX BapuaHTax OCYLUECTBMEHUA COrMacHO BTOPOMY acrnekty us3obpeTeHus
paboTa reHepupyroLero O30H YCTPOWCTBA COrMacHO MNepBOMYy acnekTy u3obpeTeHus
BKMIOYaET B cebsa nogady NoToka TEKyden cpeabl, cogepawlen razoobpasHbii KUCNopos,
B OMNOK reHepatopa O030HA; YyhnpaBfieHWE MOTOKOM TEKydel Ccpenbl, CoaepXallen
rasoobpasHbii  KACIOPOA; YMPaBli€HME MOLLHOCTLIO, NOAaBaeMOM OT YCTPOWCTBA
3NEKTPONUTaHNA Ha reHepaTtop 030Ha npu Jdacrote 25-40 kl'y, Hanpumep, ot 30 o
40 k'Y,
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B Tpetbem acnekte nsobpeTreHne OTHOCUTCA Kk cnocoby paboTbl reHepupyroLLEro O30H
yCTponcTBa, npnyem cnocob eBknoyaeT B cedbsa paboTy ykasaHHOro reHepupyroLLero 030H

ycTponctea npu Yactote 25-40 kl'y, Hanpumep, ot 30 go 40 kl'y.

B HekoTOpbIXx BapuaHTax ocywjecterneHus cnocoba paboTbl rEeHEPUPYHOLLEro O30H
YCTPOWCTBA COrnacHo TpeTbemMy acnekty wusobpeteHus, pabota reHeparopa O30Ha
BKMoYaeT B cebs: nogady noToka TeKkyyden cpeabl, coaepxawen rasoobpasHbin
KACNOPOA, B reHepaTtop O30Ha; ynpaBneHWe MNOTOKOM TEeKyYyen cpeabl, coepxalien
rasoobpasHbi  KACNOPOA; YMpaBfieHMe MOLUHOCTbIO, NOAaBaeMoOn OT YCTPOWCTBA
3NEKTPONUTAHNA Ha reHepartop 030Ha, npu vacrtote 25-40 kly, Hanpumep, ot 30 ago
40 kY.

B HeKoTOpbIX AOMOMHUTENMBHbLIX BapuaHTax OCYLUECTBNEHUS MNEepBOro, BTOPOro WMn
TPETLEro acnektoB usobpeteHns paboudas 4vactota cocrtasnsetr or 31 pgo 40 «lu,

Hanpumep, ot 32 ao 35 kl'u.

B uyeTtBepTOM acnekte wusobpeTeHne OTHOCUTCA K TpaHCOpMaTopHOMY Y3ry Wnn
TpaHcopMaTopy, TakoMy kak TpaHcdhopmaTop 60NbLUIOA MOLLHOCTW, BbIMOMTHEHHbIN UMK
aganTMPOBaHHbIA AN NOAAYN SMEKTPMHYECKOW MOLLYHOCTM B YacTOTHOM gmnanasoHe 25-40

Kl'y, Hanpumep ot 30 go 40 kly.

TpaHchOopMaTopHbIA  y3en  COrnacHoO  4YeTBEPTOMY acnekTy MOXeT CoaepaTb
heppnTOBbIA CEpAEYHMK OOOMOYKOBOrO TWMA, OKPYXXKAKOLUA NEPBUYHYIO OOMOTKY W

BTOPUYHYIO OOMOTKY.

lMepBuyHaa oOMOTKa MOXET UMETb MeHee 14 BUTKOB, a BTOpPMYHAA OOMOTKa MOXET
nmeTtb 6onee 107 BUTKOB. PeppuUTOBLIN CEPAEYHMK ODOMOYKOBOrO TUMA MOXET MMETb

BO3AYLUHbIN 3a30p, cocTaBnsaowmnn meHee 2,0 mm.

B HeKkoTOpbIX BapuaHTax OCyLLeCTBNEHUS heppUTOBbIA CEepAeYHMK ODOMOYKOBOro Tvna
COLEPXUT MO MEeHblLUe Mepe ABe 4acTu, pasjerneHHble Apyr C APYroM BO3AYLUHbIM

3a30poOM, COCTaBnALLMM MeHee 2,0 mm.

N3obpetatenn paspabotanu TpaHcopmaTop OONbLIOA MOLLHOCTM, Y4YMTbIBas, uTO
pabouas uvactota Onoka reHepaTtopa O30Ha 3aBUCUT OT EMKOCTU peakTopa MU
WHAYKTUBHOCTM Ha  BTOPWMHOM  CTOPOHE  BbLICOKOBOMBLTHOrO  TpaHcdopmaropa.
MNHOYKTMBHOCTb Ha MNEPBUYHOW CTOPOHE BbICOKOBOMBTHOIO TpaHcdopmaTtopa W
nocneaoBaTtenbHasi WMHAYKTMBHOCTb Takke WMEIOT HEKOTOpPOoe BrMsiHME Ha pabouyio

yacToTy 6roka reHeparTopa 030Ha.
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[Ons nsmeHeHnsa paboyen 4acToTbl B M30OPETEHMM UCNOMb3YETCHA TPaHCHOPMAaTOPHLIN

y3enc MOBbILLUEHHOWN MHAOYKTUBHOCTbBIO.

MpnBnNU3NTENBHO MHAYKTUBHOCTb MOXHO paccunTaTtb Mo cneaytowlen dopmyne:

N? %

I — — 10
A, G
m T,

rae Mo — 3TO dmsmyeckas NocTodgHHas U He MOXeT ObiTb uameHeHa. MexaHuuyeckue
pasmepbl TPaHCOPMAaTOPHOro ysna orpaHuveHbl pasmepom Oroka reHepaTopa O30Ha.
Kpome TOro, eppuToOBbIN CEPAEYHUK B TPAHCHOPMATOPHOM Y3Ne TakKe WUMeeT

3ajaHHble pa3mMepbl, KOTOPble HENb3A USMEeHUTD.

Ha npakTuke B COOTBETCTBUM C BbILLENPUBELEHHON POPMYIION 3TO O3HAYAET, YTO
HUKaKNe W3MEeHeHus no E(I/A ) (reOMEeTpPUHECKON NOCTOSIHHOW CepAeYHmKa) U A

il
(nnowaaun cepaeyHnKa) HEBO3MOXHbI. e - 3TO MNOCTOAHHAS UCNONb3YEMOro marepuana,

KOTOPbIN B JAHHOM YPOBHE TEXHUKN SBNSIETCS PeppuUTOM.

PeweHne cornacHo un300peTeHno 3aknio4daetcss B M3MEHEeHUMM N (4nucna BUTKOB

nepsu4Hon obMoTkM) N G (BO3AYLLUHOro 3a3opa CepAeyHNKa).

OpHako orpaHuyYeHne MexaHu4yeckoro pasmepa Onoka reHeparTopa O3Ha4aeT, YTo Ans
YBEMNYEHNS YNCNa BUTKOB BO BTOPUMYHOW OOMOTKE TpaHcdhopmaTopa 6e3 yMeHbLUeHUs
yucna BUTKOB B MepBMYHON OOMOTKE HeT mecTta. PelwleHne cornmacHo m3obpeTeHuto
COCTOSINIO B TOM, YTOObl M3MEHUTb YMCNO BUTKOB B MEPBMYHON OOMOTKE, HanpuMmep,
YMEHbLUMB €0 Ha OnpeaeneHHoe YMCNo, HanpumMep, yMeHblwmns Ha 1, 2, 3, 4 unn 5 BUTKOB
OT 3HAYEHUSA, KOTOPOE B HACTOSILLEE BPEMS UCMONb3YETCA B TPaHCPOPMATOPHbIX y3nax ¢
pabouen yactoton =45 kl'y, cocTaBnAlLWEro, Hanpumep, NpudnuUanTensHo 14 BUTKOB.
3TO oCTaBuNoO AOCTaTo4HO MeCTa, YTOObl M3SMEHUTH YUCIO BUTKOB BTOPUYHBLIX OOMOTOK,
Hanpumep, yBenuumB €ro Ha onpeaeneHHoe 4YMCno, Hanpumep, ysenuums Ha 1, 2, 3, 4
unn 5 BUTKOB OT 3HAYEHUS, KOTOPOE B HACTOSLWEe BpPEeMs MWCNOonb3yeTrca B
TpaHCOpMAaTOpPHbIX y3nax, ¢ pabouyen yactotTon ~45 kL, COCTaBMSAOLWEro, HaNpuMep,

npnbnumsntensHo 107.

YMeHbLUeHVe 3a3opa B TpaHchopmaTrope MOBbILLAET MarHUTHLIM MOTOK B CephevHUKe.

[MOHMXXEHME YacTOTbl MOBLILIAET MarHUTHbLIA NOTOK, YTO npnuBOAUT K yBEINTMYEHUIO NOTEePb
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B cepaeyHuke. C Apyror CTOPOHbI, MOHWXKEHNE YacTOTbl YMEHbLUAET YNCMO U3MEHEHUN
HanpasneHus NoToka. 1o — HA0BOPOT, YMEHbLUAET notepun. Taknm obpasom, 3a3op Obin
M3MeHeH, Hanpumep, ymeHbLlueH Ha 0,25, 0,5, 0,75, 1, 1,1, 1,2 MM OT 3Ha4yeHuna, KOTopoe
B HacTosiLLee BpeMsi UCMONb3yeTCsl B TpaHCOpMaTopHbIX y3nax ¢ paboyen 4acTtoTou

~45 kY, cocTaBnawLero, Hanpumep, NpUénnsnTenbHo 2,1-2,2 mm.

Takum o6pas3omM, B HEKOTOPbIX BapuaHTax OCYLLECTBMNEHMS U300peTeHne OTHOCUTCH K
TpaHcopMaTOpPHOMY Y3y, cogepxaliemy heppuToBbIN cepaevHnK 060noYKoBOro Tmna,
OKPY>KaIOLLMN MEPBUYHYIO OOMOTKY U BTOPUYHYIO OOMOTKY, MNPUYEM YUCNO BUTKOB
nepBMYHON OBMOTKM MeHbLUE 14, a YNCnO BUTKOB BTOPUYHOW 0OMOTKM Gonblie 107, npu

aTom heppuToBoOn cepaedHnKk 060NOYKOBOro TUMA MMEET BO3AYLLUHbIA 3a30P MEHee 2 MM.

3a cyeT ymMeHblueHMs 3a30pa U YBENMMYEHUS Yucrna BUTKOB BO BTOPUYHON OOMOTKE U
YMEHbLLEHMST YMCna BUTKOB B NepBu4HON oOMOTKe pabodas yactoTta Obina NOHMXKEHa C
~45 kl'y go =30 klu.

3TO M3MEHEeHWe MOXET crierka nosbIiCUTb pabouyio Temnepartypy. OAgHakoO NOBbILLEHWE
paboyen Temnepartypbl MOXET ObiTb YMEHBLLUEHO 33 CYET YNYYLIEHHbIX PEeLUeHUA Mo

OXNaXKAEHWIO.

Kaxxabin n3 nepBoro, BTOPOro, TPETLEro U APYrnx acnekToB U BAPUaHTOB OCYLLECTBINEHUS
HacToswero n3obpereHns MOXeT ObiTb 0bbeaMHEH C NIOBLIMM APYrMMX acrnekTamm u
BapuaHTammn OCyLLECTBINEHUs. 3TN 1 Jpyrve acnektbl n3obpeTteHns OyayT oYeBMAHbI U

06 bACHEHBI NPV PACCMOTPEHUN BAPUAHTOB OCYLLECTBMNEHUS, PACKPbITbIX HUXKE.

[NepeyeHb DUryp YepTeXeNn

FeHepaTop 030Ha, cnocob paboTbl reHeparopa 030Ha U TPaHCKHOPMATOPHLIN y3en
cornacHo mnsobpeteHnto Tenepb OyayT packpbiTbl 6onee nogpobHO C pPacCMOTPEHUEM
npunaraemMbix 4YepTexen. YepTexxm WNMIOCTPUPYIOT OAMH M3 CnocoboB peanusaymm
HacTosILLEro M300peTeHuss U He AOMKHbI paccMaTpyMBaTbCs Kak OrpaHvyMBaroLime B
OTHOLLEHUN APYIMX BO3MOXHbIX BAPMAHTOB OCYLLECTBNEHMS, nojnagatowmx nog obvem

npunaraemon opmyrbl N306peTeHus.

Ha dwur. 1 nokasaHo nonepe4yHoe ceyeHne Onoka reHepartopa O30Ha COrfnacHo

HEKOTOPbIM BapuaHTam OCyLLEeCTBNEHUS N300peTeHMS.

Ha dwur. 2 nokasaHo nonepeyHoe cedeHume ©Onoka reHeparopa O30Ha COrfnacHo

HEKOTOPbIM APYrM BapuaHTam OCyLLEeCTBNeHMS N300peTeHus.
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Ha ¢our. 3 nokasaH rpaduk 3aBUCMMOCTU paboyen 4acToThl OT B3BELLEHHOMO CrbILLMMOTO
LWyMa U OTHOLUEHUS MeXAY YCTAHOBMEHHbIM 3HAYEHUEM U (PAKTUYECKMM 3HAYEHUEM

npon3Boactea O30Ha.

Ha dour. 4 npencraBneHo NOKOMMOHEHTHOE u3obpakeHne TpaHCHOPMaTOPHOro yana B

COOTBETCTBUWN C HEKOTOPbLIMWU BapUaHTaMm OCyLLIECTBNEHUS U300peTEHMS.

Ha dur. 5 npeacrasneH Bua B aKCOHOMETPUM TPaHCHOPMAaTOPHOrO yana CorfacHo

HEKOTOPbIM BapuaHTam OCYyLLECTBNEHUS N300pEeTEHMS.

Ha cwur. 6 npeacraBsneHa Onok-cxema crnocoba paboTbl reHeparopa 030Ha COrfnacHo

HEKOTOPbIM BapuaHTam OCYyLLEeCTBNEHUS N300pEeTEHMS.

CeegeHuns, NoATBEPXKAAOLINE BO3SMOXHOCTb OCYLLIECTBNEHUSA N306peTeHns

Ha dour. 1 nokasaH 6nok 27 reHepaTtopa 030Ha, coaepxawun nepsbit nuct 23 MNTO n

BTOPOW NUCT 24 MNTDI, okpyxaroLme BbICOKOBOMbTHbLIN 3nekTpos 16.

MNepBas 1 BTOpas peakyMOHHbIE Kamepbl, B KOTOPbIX FEHEPUPYETCA O30H, OrpaHUYEeHbI
nepsbiM nuctom 23 MTPS n BTOPbIM NUCTOM 24 NTDD € O4HON CTOPOHLI U BHYTPEHHEN
NOBEPXHOCTbIO Kopnyca Mnu 3asemMnarowmmmn anektpogamm 14 n 15, COOTBETCTBEHHO.
azoobpasHbii kMcnopog noctynaet B 6nok 27 reHepatopa 0O30Ha 4epes BXOAHble
kaHanbl 19 n 20, n nogeepraeTca BO3AENCTBUIO KOPOHHOIO paspsia B NepBon U BTOPOU
PEeaKUMOHHBbIX Kamepax, YTO NMpuBOAUT k 0Opa3oBaHmio raszoobpasHOro 030Ha, KOTOPbIN
BbIXOAUT 4epe3 BbIXOAHbIe kaHanbl 21 1 22 aAns 030Ha, COOTBETCTBEHHO. Kopnyc unn
3asemnaowmne anektpoabl 14 1 15 oxnaxaaroTca NoCpPenCTBOM BOASAHOIO OXNaXaeHus,
npoTekatowero B kamepax 11 n 13 sogsHoro oxnaxgeHua. Kamepbl 11 n 13 BogsHoro
oxnaxaeHus obpasoBaHbl YriybrneHMsIMU Ha BHELLHEW MOBEPXHOCTU 3a3eMnsoLMX

anekTpoaos 14 n 15, 3akpbITbIMKU Kpbikamm 10 n 12.

Mexay BHYTPEHHEN NOBEPXHOCTbIO 3aseMnsaoWmMx anekTpogos 14 m 15 u nepsbim
nnctom 23 NTP3S n BTopbiM nuctom 24 MTDS pacnonokeHbl CETKU unn nuct 25 n 26 ns
HepxasetoLen ctann. CeTkn unmn nuct 25 n 26 n3 HepkasetoLen cTany NpeacTaBnsaoT
cobon  KOHCTpyKUuK, cnocoOcTByOWME 3PMEKTY KOPOHHOrO paspsiga, KoTopble

CNOCOOCTBYIOT paspsay Mexay arnekTpogamu.

Mexgy 3asemnaowmmn anektpogamum 14 n 15 pacnonoxeHol onopHbie konbya 17 n 18 ns
NToS.
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OnopHble kombuya u3 MNTPD MOryT BbLINONHATL YHKLUIO Npoknajok, obecneuymsas
dopMMpOBaHNE peaKUMOHHbIX Kamep Mexay 3a3emMmnstiowumMn  3MNeKTpogamu U

BbICOKOBOJ1IbTHbIM 311€KTPOAOM.

Ha cpur. 2 nokasaH 6nok 45 reHepaTtopa 030Ha, cogepxawmi nepsbii nucT 43 MNTPS n

BTOPOWN NUCT 44 NTOI, okpyxatoLme BbICOKOBOMNbTHbIN 3nekTpos 36.

MNepBas 1 BTOpas peakuyMOHHbIE Kamepbl, B KOTOPbIX FEHEPUPYETCA O30H, OrpaHUYEeHbl
nepsbiM NUCTom 43 MTPS n BTOPbIM NUCTOM 44 NTDD ¢ O4HON CTOPOHbI U BHYTPEHHEN
NOBEPXHOCTLIO KOoprnyca MNu 3asemMnsarowmmmn anektpogamm 34 n 35, COOTBETCTBEHHO.
azoobpasHbid KMCNOpoL nocTynaet B Onok 45 reHepatopa 0O30Ha 4epes BXOAHbIE
kaHanb! 39 n 40, nogBepraeTcs BO3LENCTBUIO KOPOHHOMO paspsiza B NepBON U BTOPOU
PeakUMOHHBbIX Kamepax, 4TO NpMBOAUT K O0OpasoBaHMIO rasoobpasHOro 030Ha, KOTOPbIN

BbIXOAUT Yepes BbIXOAHble KaHanbl 41 n 42 gna 030Ha, COOTBETCTBEHHO.

Kopnyc vnu 3asemnsawowme anektpoabl 34 1 35 oxnaxparTcs NoCpeACcTBOM BOASHOIO
oXnaxaeHus, npotekaroLlero B kamepax 31 n 33 BogaHoro oxnaxaeHus. Kamepol 31 1 33
BOASIHOrO oxnaxzgeHus obpasoBaHbl yrnybneHnssiMM Ha BHELWHEN MNOBEPXHOCTU

3a3emMnarLWmnx anekTpoaos 34 n 35, 3akpbITbiMK Kpbikamu 30 n 32.

Mexgy 3asemnsowmmn anektpogamum 34 n 35 pacnonoxeHbl onopHbie konbua 37 1 38 13
NToS.

Bnok 45 reHepatopa 0O30Ha COAEPXMT NEPBbLIN M BTOPOM NUCTbl 43 n 44 TITOH,
KOHTaKTUPYIOLLUME C BHYTPEHHEN MOBEPXHOCTBLIO MEPBOW N BTOPOW pPeakUMOHHbLIX Kamep,

TO €CTb C BHYTPEHHEN MOBEPXHOCTLIO 3a3eMNAoLMX anekTpoaos 34 n 35.

Takasa koHurypaumsa obecnedmBaeT ynyyweHHoe U 3 HEKTUBHOE OXNaXaeHne nMCToB
MNTOY, KOHTAKTUPYIOWMX C BHYTPEHHEW MOBEPXHOCTbIO 3aA3eMNALMX 3NEKTPOAOB,

KOTOPbIE CHapYXW OXNaXXAatoTCA BOAOWN.

Ha c¢ur. 3 nokasaH rpadmk, ceasbiBalOWMN pabouyto 4acToTy C B3BELUEHHBIM CIbILLMMbIM
LWYMOM, @ TakXKe C COOTHOLUEHWEM MeXAy (akTUYECKUM 3HaYEHWEM U 334aHHbIM

3Ha4YeHnem npomn3soacrtea O30Ha.

Ocb X npegcrasnser pabouyto yactoTy, B [, reHepaTtopa 030Ha COrMacHoO MepBoMy

acnekTy n3obpeTeHus.

Ocb Y4 npeacrasndeT B3BeLLUEeHHOe 3Ha4YeHne CHMKeHWA CrbILUMMOro yma B aba.
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Jlnimna 1 npepcraenaet cobon HaAboOp AaHHbIX reHepaTopoB 030HA, paboTarowmx npu

pPa3HbIX YacToTax, MO OTHOLUEHUIO K CHUXKeHWUIO LyMma.

MoXxHO 3ameTuTb, 4TO nosblweHne 4actoTbl oT 10kly go 30kly npuBOAUT K
3HaAYNTENBHOMY CHWXKEHMIO LWIYyMa, TO eCTb Ao -32,5 agba. [anbHenwee nosbilIEHMe 40
40 k['y obecneuynBaeT JanbHenwee cHwkeHne po -37,5paba. [JononHuTenbHoe
NnoBbILLEHNE paboyen 4acToTbl HE NMPUBOAUT K CYLUECTBEHHOMY CHUKEHWUIO CRbILLUMMOrO

MIoAbMU LLYMa, NPOU3BOAUMOrO reHepaTopoM 030Ha.

Ocb Y2 npepcraBnsieT COOTHOLIEHWE Mexay (hakTU4ecKMM 3HayeHMem NPOU3BOACTBA
030Ha M 3ajaHHbIM 3Ha4YeHnem npoussoacTBa 030Ha Og/Osy NPU KOHUEHTpaUMM 030Ha

200 r Os/Hopm.M®, npu 2 6apax n 100% -HOM CNOCOBHOCTM BbIPaBOTKM 030Ha.

3HaueHne 100 Ha ocum Y, nNpeacrtaBnsieT YCNoOBME, KOrga 3ajaHHoe 3HavyeHue
COOTBETCTBYET (PaKTUYECKOMY 3HAYEHUIO, Takum obpa3om, ANA 3a4aHHOr0 3HayeHus
200 Os/Hopm.M® bakTUueckoe 3HayeHue BbIPaBOTaHHOrO 030Ha cocTtasnsieT 200 T
Os/Hopm.M®. 3HaueHns Huxe 100 COOTBETCTBYIOT YCMOBWSIM, MPU KOTOPbLIX 3a4aHHOe
3Ha4YeHne Bblle haKTUYECKOM BbIpabOTKM O30HA, T.€. O30Ha BbipabaTbiBAETCA MEHbLUE

no CcpaBHeHUO C 3agaHHbIM 3Ha4YEeHUEM.

3HayeHus Bbilwe 100 COOTBETCTBYIOT YCNOBUAM, NPU KOTOPbIX 3afaHHOE 3HAYEHUEe HUXKEe
haKkTn4eckon BbipaboTkM 030HA, T.e. BbipabaTbiBaeTca H6orbLUe 030Ha MO CPaBHEHUIO C

3ajaHHbIM 3HA4YEeHUEM.

JInHna 2 nokasbiBaeT COOTBETCTBME Mexay 3ajgaHHbIMW 3HaYeHUAMU U (baKTI/I‘-IeCKI/IMI/I

3Ha4YeHUAMM B 3aBMCUMOCTU OT paboyen 4acToThbl.

MOXHO 3aMeTUTb, YTO YeM Bbille pa6oqaﬂ 4YacToTa, TeM XyXe COOTBEeTCTBUE MeXay

3ajaHHbIM 3Ha4YeHUeEM U CpaKTI/I‘-IeCKI/IM 3Ha4YeHnem Bblpa6aTbIBaeMOFO O30Ha.

[encTteutenpHO, MNpyu BLICOKOW 4YacToTe, Hanpumep npu 60 kY COOTBETCTBYHOLLEE
3HayeHne 90 03HauaeT, yTo Npu 3a4aHHOM 3HauyeHun 200 r Os/Hopm.M® BeipabaTbiBaeTcs

Tonbko 180 r Oa/Hopm. M.

YMeHbLUeHMe paboyelt YacToTbl YNyyLlaeT COOTBETCTBME MEXAY 33JaHHbIM 3Ha4YeHVeM n

thakTuyeckmm 3HavyeHem BbipabaTbiBaemMoro o03oHa.

Hanpumep, ana pabouen yactotel 30 kl'y cooTBeTcTBYIOLEE 3Ha4YeHne 102 o3Havaer,

4TO NpW 3aaaHHOM 3HaueHun 200 r Oz/Hopm.Mm® BeipabaTbiBaeTcst 204 r Os/HOPM. M.
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B oonyctumbix npegenax oTKNOHEHMS MEXAY 3a4aHHbIM U (PaKTUYECKUM 3HAUYEHMEM, T.€.
100 +/- 2, HeoxmgaHHO Obino oBHapyxeHo, 4To pabouas udactota oT 30 go 40 kly
obecneymBaeT cambl HU3KUIA CRbILLUMMBbIN LLUYM, TO €CTb CaMoe BbICOKOE CHMXeHME B aba,

T.e.07-32,5abapo- 37,5 aba.

Takum obpasom, nsodperarenn BbINOMHWUAN reHepaTop 030Ha Takum oOpasom, YTOObl OH

paboTan ¢ yactoton ot 30 go 40 kl'y.

Ha cour. 4 TpaHchopmaTopHbIN y3en 5 COrmacHO HEKOTOPLIM BapnaHTaMm OCYLLEeCTBNEHUS
n3obpeTeHns cogeput eppUTOBbIN CEPAEYHMK, MMEeWnn aBe 4Yactmh 3 un 6,

pasgeneHHble NPOKNaaKon 7 ANs 3a30pa, U NEPBUYHYIO N BTOPUYHYIO 0OMOTKM 4 1 8.

Ha cour. 5 npeacraeneH B akCOHOMETpUM TpaHCHOPMaTOpPHbIN y3en 5 TpaHcgopmaropa,

NnokasaHHbIW B pa3obpaHHOM BuaE Ha ur. 4.

Ha d¢wr. 6 npeacraBneHa 6nok-cxema cnocoba paboTbl reHepatopa 9 030Ha
FEHEPUPYIOLLIEro O30H YCTPOWCTBa B COOTBETCTBUM C MEPBLIM aCMEKTOM M300peTeHus,
npuyem crnocob BkntovaeT B cebsa paboTy reHepupyroLLEro 030H YCTPOMCTBA NPU YacToTe

25-40 kl'y, Hanpumep, oT 30 go 40 kl'u.
PaboTa reHepaTopa 030Ha BKNio4aeT B cebsa cnegyroLyee:

- S1, nogaloT B reHepaTop 030Ha MOTOK TEKYyYeW cpeAbl, coaepxalien rasoobpasHblv

KNCNOpOo&;
- 82, ynpaBnsaoT NOTOKOM TEKyYeEN Cpeabl, CoaepKaLlen rasoobpasHbIn KUCNOPOA;

- 83, ynpaBnsaloT MOLWHOCTLIO, NOAaBaEMON OT UCTOYHMKA MUTaHUS Ha reHepaTtop O30Ha,

¢ vactoTton ot 25 go 40 kl'y, Hanpumep, oT 30 go 40 kl'y.

XoTa Hactosijee wu3obpeTeHne ObinO packpbiTO MPUMEHWUTENBHO K YKa3aHHbIM
BapuaHTam OCYLLECTBIEHUS, €r0 HE CreayeT UCTOMKOBbIBaTb Kak Kakum-nmbo obpasom
OrpaHMYEeHHOe npeAacTaBneHHbIMKM npumepamu. Ob6bem HacToswero um3obpereHus
onpeaensieTca conposoxgawwen dopmynon mnsobpeteHua. B KOHTEkCTe opmMynbl
N300pPETEHNA TEPMUHBbI «COAEPXKALLUUA» WM «COAEPXKUT» HE UCKNIOYaT  APpYrnx
BO3MOXHbIX 3MIEMEHTOB UNK LWaros. Kpome Toro, ynoMmHaHue npu3HakoB UMK CCbINka Ha
MPU3HaKn B EAMHCTBEHHOM uuUCne (HEONpPeAEerneHHble apTUKNM «a» Wnn «an» B
OPUrMHaNbHOM TEKCTE 3asiBKM Ha aHrMUACKOM $3blk€) HE AOIMKHO TONKOBATbCS Kak

UCKNtoYaroLlee MHOXECTBEHHOCTb. lcnonb3oBaHMe HOMEPOB no3vuui B dopmyne
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N300PETEHNS B OTHOLLEHUM 3MEMEHTOB, YKa3aHHbIX Ha 4epTexax, TakKe He [LOMMKHO
paccmaTpuBaTbCs Kak oOrpaHuyeHue obbema usobpeTeHus. Kpome Toro, oTgenbHble
NPU3HaKkK, NPVBELEHHbIE B Pa3nu4HbIX MyHKTax opmMynbl U306peTeHusi, mMoryT ObiTb
3(pheKkTUBHO OObEAMHEHBI, U NPUBELEHWE 3TUX MPU3HAKOB B PasnUYHbIX MyHKTax
chopmMyrnbl N30BPETEHNS HE UCKMIOYAET TOrO, YTO KOMOUHALUMSA NPU3HAKOB HEBO3MOXHA U

HeaddekTuBHa.
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®OPMYIIA N3OBPETEHUA

1. "eHepupytoLLee 030H YCTPOUCTBO, coaepallee
- 6nok (27, 45) reHepaTopa 030Ha, cogepraimi
> 6rok (16, 36) BbICOKOBONbLTHOrO anekrpoaa (16, 36);
° MepBbIA ANANEKTPUIECKUN dnemeHT (23, 43) n BTOPON AUSMNEKTPUHECKIN
anemeHT (24, 44);
° nepsBbin 3asemnsowmiA anektposd (14, 34) n BTOPOM 3a3EMNAOLLMN
anekTtpog (15, 35);
npuyem ykasaHHbld 6nok (16, 36) BLICOKOBONMLTHOIO 3neKTpoaa
pPacrnonoXeH Mexay YKasaHHbIM MNepBbiM AU3NEKTPUYECKAM 3MEMEHTOM U
YKa3aHHbIM BTOPbIM AU3NEKTPUYECKUM 31IEMEHTOM,
- MPUYEM YKa3aHHbIM BNOK reHepaTopa BbINOMHEH C BO3MOXHOCTbIO paboTbl B
pabouem gmnanasoHe 4yactot oT 30 go 40 kl'y;
- HWU3KOYaCTOTHbIN UCTOYHUK MEPEMEHHOMO TOKa BbICOKOrO HAMPSXKEHWUS, TAKOW Kak
TPaHC(OPMAaTOPHbIN Y3€n, BbIMOMHEHHbIN C BO3MOXHOCTBIO nogadym ot 50 go 800 Bt ¢

yactoTon ot 30 o 40 kl'y Ha 6nok reHepaTopa 030Ha.

2. FeHepupytoLLee O30H YCTPOMCTBO MO NOOOMY U3 MPEALUECTBYIOLUMX MYHKTOB, B
KOTOPOM YKa3aHHbl€ NEPBbIA U BTOPOWA ANSNEKTPUHECKNE INEMEHTbI PaCMonoXeHbl Ha
pPaccTosAHUM OT ykasaHHOro 6noka BbICOKOBOMbTHOrO anekTpoga B gunanasoHe ot 0,01 go

0,1 mm, Hanpumep, oT 0,01 go 0,075 mm.

3. FeHepupytoLLee O30H YCTPOWUCTBO MO NMoOOMY M3 MpenLUecTBYIOLWMNX MYHKTOB, B
KOTOPOM YKasaHHble MEPBbIA U BTOPON ANINEKTPUYECKME 3MEMEHTbl OTAENeHbl OT
yKasaHHoro 6rnoka BbICOKOBOMbTHOIO 3MneKkTpoAa OAHUM unu Gonee pasgenutenbHbIMU

AnemMeHTamMmn.

4. FeHepupyoLLee O030H YCTPOWCTBO MO MOOOMY M3 MPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKasaHHble MEPBbIA M BTOPON AMINEKTPUKMA PaCnonoxeHbl ¢ 06enx CTOPOH

YKa3aHHOro BbICOKOBObTHOIO aneKkrpoaa.

5. FeHepupytoLLiee O30H YCTPOWCTBO MO MoBOMYy M3 NpejLUecTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHble NepBbI U BTOPOWN 3aseMnsioLMe 3NeKTPoAbl C YKasaHHbIMU NepBbIM

1 BTOPbLIM AN3NEKTPUKAMM OrPaHNYMBaLOT NEPBYIO U BTOPYIO peaKLUOHHbIE Kamepbl.



10

15

20

25

30

6. FeHepupytoLLee O30H YCTPOWUCTBO MO MoOOMY M3 MpenLUecTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbI BbICOKOBOSbTHbIA 3MEeKTPO, BbIMNOMHEH B BMAE METanIM4eckoro

NOKPbITUSI HA YKasaHHOM NEPBOM U yka3aHHOM BTOPOM JU3NEKTPUKaXx.

7. CeHepupytoLLee 030H YCTPOUCTBO NO nobomy m3 n.n. 1-5, B KOTOPOM YyKa3aHHbIN
BbICOKOBOMbTHbLIM  3NEKTPoA npeactaBnsaeT cobon MeTannuyeckyto onbery unm

MeTannu4eckum nucr.

8. eHepupytoLlee 030H YCTPOWCTBO MO NIOGOMY M3 MPEeALUECTBYIOLMX MYHKTOB, B
KOTOPOM Kaxkpasi UX yKasaHHbIX MEPBON U BTOPOW PEaKLMOHHbIX Kamep COAEPXUT, Mo
MEHbLUEN Mepe, BxogHon kaHan (19, 20, 39, 40) ana nogaym rasoobpasHoro kucnopoaa
U KUCNOPOACOAEPKALLErO rasa 1, No MEHbLLUEN MEpPE, BbIXOAHOW kaHan (21, 22, 41, 42)

AN BbiNycka ra3o000pasHoro 03oHa.

9. FeHepupytoLLiee O30H YCTPOWCTBO MO MoOOMY M3 MpenLUecTBYIOLMX MYHKTOB, B
KOTOPOM BHELLHSI NMOBEPXHOCTb MEPBOM M BTOPON Kamep COAEPXUT oxnaxgatoLme

3remMeHTbl, Takme Kak oxnaxgatome pebpa.

10. eHepupytoLee 030H YCTPOWCTBO MO NIOOOMY M3 MPEeALIECTBYIOLMX MYHKTOB, B
KOTOPOM YKasaHHble MepBbIA U BTOPOW [UINEKTPUYECKME IIEMEHTbl HaxOASATCH B
KOHTaKkTe C BHYTPEHHEW MOBEPXHOCTbK YKasaHHbIX MEPBOA M BTOPOU pPeaKUMOHHbIX

Kamep.

11. FeHepupytoLLee O30H YCTPOMCTBO MO NOOOMY U3 MPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbIA TPaHCHOPMAaTOPHbIA y3en npeactasnseT cobon TpaHcdopmaTop

60MbLUON MOLLHOCTM.

12. eHepupytoLlee 030H YCTPOWCTBO MO NIOOOMY M3 NPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbIA TpaHC(OPMAaTOPHbIN y3en npeactasnseTr cobon TpaHcdhopmaTop
OOMbLION MOLUHOCTW, COAepXann (epputoBbIN  cepaevHuK  OBONOYKOBOro TUNA,
OKpPYXXatoLM MEPBUYHYIO OOMOTKY W BTOPUYHYIO OOMOTKY, MpUYEM YMCNO BUTKOB
yKasaHHOMW nepBUYHOM OOMOTKM COCTaBnsieT MeHee 14, a 4YnMcno BUTKOB YKa3aHHOWU
BTOPUYHOM OOMOTKM cocTaBnsieT Gonee 107, npu 3TOM YyKasaHHbIM (PEPPUTOBLIN

cepaeyvHMK 060M0YKOBOro TMNa MMEET BO34YLUHbIA 3a30p, COCTaBNSAIOWNA MEHEE 2 MM.

13. Cnoco6 paboTbl reHepupyloLlero o03oH ycrpouctsa no nwobomy m3 n.n. 1-12,
copeprraLyuin;
- paboTy ykasaHHOro reHeparopa o3oHa npu vacrorte 25-40 kl'y, Hanpumep, ot 30

40 40 kl'y,.
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14. Cnocob paboTbl reHepupyroLLEero 030H yCTporcTea no n. 13, B KOTOPOM yKkasaHHas
paboTa coaepuT:

- nogady noToKa TeKyyen Ccpenbl, coaepallen rasoobpasHbli KUCNOposL B
yKaszaHHOEe reHepupyoLLee 030H YCTPONCTBO;

- yrnpaBneHne yKkasaHHbIM NMOTOKOM TEKyYen Cpeabl, coaepalien razoobpasHbli
KMCNOPOA;

- ynpaBneHve MOLLYHOCTbIO, MOAaBaEMOW OT YCTPOMCTBA 3NEKTPONUTaHUS Ha

yKasaHHbI reHepaTop 030Ha, Ha yacTtoTe oT 30 go 40 kl'y.

15. Cnocob paboTbl reHepupyroLero 030H yctpouctesa no nwobomy us n.n. 13-15, B
KOTOPOM yKa3aHHas 4actoTta ssnsietca vyactotom ot 31 go 40 kI, Hanpumep, 4acToToN
or 32 po 35«kly.

16. TpaHchopmaTopHbIA y3€n, TakoW kak TpaHchopmaTop O6O0nbLIOA MOLLHOCTH,
BbIMOMHEHHbIN C BO3MOXHOCTBIO MOAaYM 3MEKTPO3HEPIMM B AmanasoHe vactoT oT 30 Ao

40 kl'y, npegnoyTuTensbHo, oT 31 4o 37 kY.

17. TpaHcdhopmaTopHbIi y3en no n. 16, cogepxawmn  PepputoBbin  CEPAEYHMK
060MOYKOBOrO TUMNA, OKPYKAKOLWMA NEPBUYHYIO OOMOTKY M BTOPUYHYIO OOMOTKY, npuyem
UYNCNO BUTKOB YKa3aHHOW MEpPBUYHON OOMOTKM COCTaBnsieT MeHee 14, a 4ynCno BUTKOB
ykaszaHHOM BTOpuMYHOM OOMOTKM cocTtaBnsier 6Gonee 107, npy 3TOM  YKa3aHHbIN
EePPUTOBLIN CEPAEYHUK OOOMOYKOBOrO TMNa MMEET BO3AYLLHbLIA 3a30p, COCTaBNSALLNA

MeHee 2 MM.
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®OPMYIIA N3OBPETEHUA

1. "eHepupyoLLee 030H YCTPOUCTBO, cogepallee
- Bnok (27, 45) reHepaTopa 030Ha, coaepXaLyun
> 6nok (16, 36) BbICOKOBONbTHOro anekTpoaa (16, 36);
° MEPBbIA ANIANEKTPUYECKUIN INeMeHT (23, 43) n BTOPON AN3NEKTPUYECKNN
3anemeHT (24, 44);
° nepsBbln 3asemnsowmiA anektpos (14, 34) n BTOPOM 3a3EMNAKOLLMN
anektpog (15, 35);
npuyem ykasaHHbld 6nok (16, 36) BbLICOKOBONMLTHOIO 3neKkTpoaa
pPacrnonoXeH Mexay YKasaHHbIM MNepBbiM AU3ANEKTPUYECKAM 3MEMEHTOM U
YKa3aHHbIM BTOPbIM AU3NEKTPUHECKUM 3F1IEMEHTOM,
- MPUYEM YKa3aHHbIM ONOK reHepaTopa BbINOMHEH C BO3MOXHOCTbIO paboTbl B
paboyem gmnanasoHe 4yactot oT 30 go 40 kl'y;
- HM3KOYaCTOTHbIA WCTOYHUK MNEPEMEHHOr0 TOKa BbICOKOrO HarnpsKeHWs,
npeactaensowmn cobon TpaHCOPMATOPHbIN Y3€N, BbIMNOMHEHHbLIM C BO3MOXHOCTLIO

nogaum ot 50 go 800 Bt ¢ yactoTom ot 30 go 40 kl'y Ha 6nok reHepaTopa 030Ha.

2. eHepupytoLLee O30H YCTPOMCTBO MO NOOOMY U3 MPEALUECTBYIOLWUX MYHKTOB, B
KOTOPOM YKa3aHHbl€ NEepPBbIA U BTOPOW AUINEKTPUYECKNE INEMEHTbI PaCMOnOXeHbl Ha
paccTosiHM OT yKasaHHOro 6rnoka BbICOKOBOMNbTHOrO anekTpoga B agnanasoHe ot 0,01 go

0,1 mm, Hanpumep, ot 0,01 go 0,075 mm.

3. CeHepupytoLLee O30H YCTPOWUCTBO MO MoOOMY M3 MpeaLUecTBYOLMX MYHKTOB, B
KOTOPOM YKasaHHble MEPBbIA WU BTOPON ANINEKTPUYECKME IMEMEHTbl OTAENEeHbl OT
yKasaHHoOro 6rnoka BbICOKOBOMbTHOIO 3MneKkTpoAa OAHUM unu Gonee pasgenutenbHbIMU

AnemMeHTamMmn.

4. FeHepupyioLLee O30H YCTPOWCTBO MO MOOOMY M3 MPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKasaHHble MEPBbIA M BTOPON AMINEKTPUKA pacnonoxeHbl ¢ ob6enx CTOPOH

YKa3aHHOro BbICOKOBObTHOIO aneKkrpoaa.

5. FeHepupytoLLee O30H YCTPOWCTBO MO MoBOMY M3 MpenLUecTBYIOLWMX MYHKTOB, B
KOTOPOM YKa3aHHble NepBbI U BTOPOWN 3a3eMnsitoLMe NeKTPOAbl C YKa3aHHbIMU NepBbIM

1 BTOPbIM AU3MNEKTPUKaMM OrpaHNYMBaLOT NEPBYIO U BTOPYIO PeaKLUOHHbIE Kamepbl.

®OPMVYJIA USOBPETEHNA, UISMEHEHHAA B COOTBETCTBMUW CO CT. 34 PCT
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6. FeHepupytoLLee O30H YCTPOWUCTBO MO MoOOMY M3 MpenLUecTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbI BbICOKOBOSbTHbIA 3MEeKTPO, BbIMNOMHEH B BMAE METanIM4eckoro

NOKPbITUSI HA YKasaHHOM NEPBOM U yka3aHHOM BTOPOM JU3NEKTPUKaXx.

7. CeHepupytoLLee 030H YCTPOUCTBO NO nobomy m3 n.n. 1-5, B KOTOPOM YyKa3aHHbIN
BbICOKOBOMbTHbLIM  3NEKTPOA MpeacTaBnseT cobon MeTannuyeckylo ¢onbry unu

MeTannu4eckum nucr.

8. eHepupytoLlee 030H YCTPOWCTBO MO NIOGOMY M3 NPEeALUECTBYIOLMX MYHKTOB, B
KOTOPOM Kaxkpasi UX yKasaHHbIX MEPBON U BTOPOW PEaKLMOHHbIX Kamep COAEPXUT, Mo
MEHbLUEN Mepe, BxogHon kaHan (19, 20, 39, 40) ana nogaymn rasoobpasHoro kMcnopoaa
U KUCNOPOACOAEPKALLErO rasa 1, No MEHbLLUEN MEpPE, BbIXOAHOW kaHan (21, 22, 41, 42)

AnNS BbiMycka ra3o00pasHoro 03oHa.

9. FeHepupytoLLiee O30H YCTPOWCTBO MO MoOOMY M3 MpenLUecTBYIOLMX MYHKTOB, B
KOTOPOM BHELLHSI NMOBEPXHOCTb MEPBOM M BTOPON Kamep COAEPXUT oxnaxgatoLme

3remMeHTbl, Takme Kak oxnaxgatome pebpa.

10. eHepupytoLlee 030H YCTPOWCTBO MO NIOOOMY M3 MPEeALIECTBYIOLMX MYHKTOB, B
KOTOPOM YKasaHHble MepBbIA U BTOPOW [UINEKTPUYECKME IEMEHTbl HaxXOASATCH B
KOHTaKkTe C BHYTPEHHEW MOBEPXHOCTbK YKasaHHbIX MEPBOA M BTOPOU pPeaKUMOHHbIX

Kamep.

11. FeHepupytoLLee O30H YCTPOMCTBO MO NOOOMY U3 MPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbIA TPaHCHOPMAaTOPHbIA y3en npeactasnseT cobon TpaHcdhopmaTop

60MbLUON MOLLHOCTM.

12. eHepupytoLlee 030H YCTPOWCTBO MO NIOOOMY M3 NPEALUECTBYIOLMX MYHKTOB, B
KOTOPOM YKa3aHHbIA TpaHC(OPMAaTOPHbIN y3en npeactasnseTr cobon TpaHcopmaTop
OOMbLION MOLUHOCTW, COAepXann (epputoBbIN  cepaevHuK  OBONOYKOBOro TUNA,
OKpYXXatoLMn MEPBUYHYIO OOMOTKY W BTOPUYHYIO OOMOTKY, MpUYEM YMCNO BUTKOB
yKasaHHOMW nepBUYHOM OOMOTKM COCTaBnsieT MeHee 14, a 4YnMcno BUTKOB YKa3aHHOWU
BTOPUYHOM OOMOTKM cocTaBnsieT Gonee 107, npu 3TOM YyKasaHHbIM (PEPPUTOBLIN

cepaeyvHMK 060M0YKOBOro TMNa MMEET BO34YLUHbIA 3a30p, COCTaBNSAIOWNA MEHEE 2 MM.

13. Cnoco6 paboTbl reHepupyloLwlero o3oH ycrpouctsa no nwobomy m3 n.n. 1-12,
copeprraLyuin;

- paboTy ykaszaHHOro reHepaTopa o3oHa npu Yactote ot 30 o 40 kl'u.

®OPMVY/JIA USOBPETEHWNA, USMEHEHHAA B COOTBETCTBMIW CO CT. 34 PCT
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14. Cnocob paboTbl reHepupyroLLero 030H yCTponcTaa no n. 13, B KOTOPOM yKkasaHHas
paboTa coaepuT:

- nogady noToKa TeKyyen Ccpenbl, coaepallen rasoobpasHbli KUCNOposL B
yKaszaHHOEe reHepupyoLLee 030H YCTPONCTBO;

- yrnpaBneHne yKkasaHHbIM NMOTOKOM TEKyYen Cpeabl, coaepalien razoobpasHbli
KMCNOPOA;

- ynpaBneHve MOLLYHOCTbIO, MOAaBaeMon OT YCTPOWCTBA 3NEKTPONUTaHUS Ha

yKasaHHbI reHepaTop 030Ha, Ha yacTtoTe oT 30 go 40 kl'y.

15. Cnocob paboTbl reHepumpyroLlero 03oH yctponctea no n. 13 unu n. 14, B KOTOPOM
ykasaHHasi YacTtota asnsetca Jyactoton ot 31 go 40 kl'y, Hanpumep, YactoTon ot 32 4o
35 kl'U.

16. TpaHcdhopmaTopHbIA y3en, npeacrtaBnawwmin cobon TpaHchopmaTop 60nbLLION
MOLLHOCTW, BbIMOMHEHHbIA C BO3MOMXHOCTLIO MOAAYN 3MEKTPO3IHEPrMM B AManasoHe
yactoT oT 30 o 40 klu, cogepxawumn hepputoBbIA CEPAEYHMK OOONOYKOBOro TUNA,
OKPY>KaIOLMN MEPBUYHYIO OOMOTKY U BTOPUYHYIO OOMOTKY, MNPUYEM YMUCMO BUTKOB
yKasaHHOMW nepBuYHOM OOMOTKM COCTaBnsieT MeHee 14, a 4YnCno BUTKOB YKa3aHHOWU
BTOpUYHOM OOMOTKM cocTaBnsier 6Gonee 107, npu 3TOM YKasaHHbIN (PEepPpPUTOBLIN

cepaeyvHMK 060M0UYKOBOro TMNa MMEET BO34YLUHbIA 3a30p, COCTaBNSAIOWNA MEHEE 2 MM.

®OPMVY/JIA USOBPETEHWNA, USMEHEHHAA B COOTBETCTBMIW CO CT. 34 PCT
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