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OIIMCAHUE U30BPETEHUA
2420-576634EA/23
Y3EJ JATYUKA

Y pOBEHb TEXHUKHU

Hacrosiluee packpbpiThe ONMCHIBAET y3€1 JaT4MKa, WUMEHOLIUI Nbe303JIeKTPUYECKUi
npeoOpa3oBaTeb.

Pacxonomepsl, Takue Kak yJbTPa3BYKOBBIE PaCXOAOMEpPBI, LIUPOKO HCIONb3YIOTCS AJIA
perucTpallMd CHUTHAJOB pacxoma B npubopax s o0OrpeBa, BEHTHISILUU — W/HWIU
KOHAWIIMOHUPOBAaHUS BO3ayxa. Pacxomomep MOXeT, HalpuMep, PpPerucTpUpoBaTh Pacxon
TeKydeill cpenpl, TAaKOM Kak BOAA WJIM T[JMKOJb, Yepe3 TEeIUIOBOM cueTuuk. BenuuuHa,
YKa3bIBAKOLIAsl MEPEHOC TeIla, MOXKET 3aTeM ObITh MOJYy4YeHA W3 3aIHCAaHHOTO pacxona U u3
JOTIOJIHUTENIbHBIX ~ [IOKa3aTelell TeMIepaTypbl. YJbTPa3BYKOBbIE pAacXOAOMEpbl  TaKXkKe
NPUMEHSFOTCS ISl PETUCTPALUK pacxofa TPaHC(POPMATOPHOTO Macia, HUPKYJIHUPYIOIIEro Io
TpyOaM CHJIOBBIX TpaHC(HOPMATOPOB. 3alMCaHHOE 3HAYEHHE pPacXola MOXKET 3aTeM OBITh
WCIIOJIB30BAHO U PEryJUPOBAaHUSl CKOPOCTEM MACHsHBIX HACOCOB, B TO BPEMsl KAaK CHUJIOBOU
TpaHchOpMaTOp HAXOAWTCS B PEKUME OXJIAKIACHWS HAIMPABICHHBIM MAclIOM M HArHETA€MbIM
BO3JIyXOM.

EBponeiickass marentHast 3asiBka EPO890826A1 Opwa 3aperucrpuposana 8 mronst 1998
roga u Obuta onyoOnukoBaHa 13 sHBaps 1999 roma. EPO890826A1 conepskut uHpopmanuo ob
yJIBTpa3ByKoBOM pacxoaomepe. Pacxonomep u3z EPO890826A1 conepxut nepseiii 11 u BTOpO#
yJIBTPa3ByKOBOW mpeobpazoBarensy 12, IlpeoOpasosarenmu 11, 12 ycraHaBIUBAKOTCS B
Pa3NUYHBIX MO3ULMSX BAOJbL MyTH NpoTekaHus uyepe3 kKoxkyx 1. Ilepsriii mpeoOpazosarens 11
YCTAHABJIMBAETCSl HWXKE II0 MOTOKYy 15 or Broporo mnpeoOpasosatens 12. MHoxecTBO
oTtpaxareneil 13, 14 onpenendroT myTb AN PacIpOCTPAHEHUs YJIbTPA3BYKOBBIX CHUTHAJIOB OT
nepBoro npeodpaszosaresns 11 ko Bropomy npeobpazosareno 12.

3asska EP2270439A1 nyist eBpornelickoro natenra Obuia 3apeructpuposasa 3 uroist 2009
roga u Oputa onmyOnukoBaHa S5 siBapst 2011 roma. IlarentHas myOmumkarms EP2270439A1
pPacKpbIBAET pPACXOIOMep, coaepskaiiuii (GopMoBaHHBIH OJIOK OTpaxareass W CHocod s
u3rotoBieHus pacxonomepa. Pacxonomep u3z EP2270439A1 comepxut napy orpaxkareneit 612,
614.

MesxnynaponHas 3asiBka W02014/029405A1 Obua 3apeructpuposana 22 asrycra 2013
roga u Obuta omyOnukoBaHa 27 ¢espans 2014 roma. WO02014/029405A1 conmepxut
uHpOpMaLKO 00 yJIBTPa3BYKOBOM PACXOIOMEpE, CONEPIKAIeM COSIMHUTENbHYI0 KOMITOHOBKY.
Pacxonomep cormacao WO214/029405A1 comep:kut mapy yJIbTPa3ByKOBBIX MpeoOpasoBaTeneit
6, 7. Tpu ynpTpa3BykoBbIX oTpaxarens 8, 9, 10 ycraHaBmuBarOTCS B yriyOJleHus B
HampaBJSIOIIEM  3JieMeHTe 52  BHYTPU Kopmyca 2  M3MEPUTEIBbHOIO  YCTPOMCTBA.

VYaberpasBykoBble oTpaxarenn 8, 9, 10 mpemocTaBiAOT NyTh A PacHpOCTPAHEHUs

yJIBTPA3BYKOBBIX CUTHAJIOB MEXKAY YJIbTPa3BYKOBBIMHU MpeoOpazoBaTessiMu O, 7.
21 wronss 2014 roma Obula 3aperucTpupoBaHa Apyras MEXAYHapOOHAs 3asiBKa

WO02016/012024A1. Ta xe 3asBka Obula omnyOnukoBaHa 28 sHBaps 2016 roga.



WO02016/012024A1 wumeer neno ¢ BCTAaBKOH NPOTOYHOW TPYOKHU IJIsl YJIBTPA3BYKOBOTO
pacxomomepa. MHoxecTBo 3akperupnomux snemeHToB (FE) mpenycmarpuBaercst BHYTpHU
npotouHoii TpyOku (FC).

EBponeiickas narentHas 3asBka EP0708313A2 Obuia 3apeructpupoBaHa 20 OKTAOps
1995 roma. 3asBka Obuta omyOamkoBana 24 ampens 1996 roma. EP0708313A2 conmepiwur
urdopmannro 00 ynpTpasBykoBoM pacxomomepe. Pacxomomep EP3199923A1 conmepxutr Tpu
orpaxarens 9, 10, 11, Taxke kKak U nmapy yJbTpa3BYKOBBIX NpeoOpasoBareneii 5, 6. Pacxomomep
MOXKET JIONOJIHUTENIBHO COAeP:KaTh TeMIEPATypHbI 30HA 4. TemnepaTypHblil 30HA 4 ABJISIETCA
HeoOsI3aTeNIbHBIM W BBICTYNAeT BHYTPb KaHaja Uil TEKydeld Cpeabl  pacxomomepa.
TemmniepaTypHbiii 30HA 4 SIBJISIETCS OTHAENBHBIM OT YJIBTPAa3BYKOBBIX INpeoOpasosarenei S, 6.
JIONOTHUTENBHBIN TEMIIEPAaTyPHBIN 30HA 4 MO3BOJSAET U3MEPEHUsI KOJWYECTB TeIla B KaHaje
IUJISl TEKY4Yel Cpenbl.

26 smHBapss 2016 roma Obula 3aperncTpupoBaHa €BpONEiiCKas MATEHTHAas 3asiBKa
EP3199923A1. 3asBka Obuta onybOsnukoBana 2 asrycra 2017 roma. EP3199923A1 comep:xut
uHpopmaumo 00 yIbTpa3BykoBOM pacxomomepe. Pacxomomep u3 EP3199923A1 Takxke
comepxut Tpu oTtpaxarens 12a, 12b, 12c. Orpaxkarenu 12a, 12b, 12¢ ycraHaBiIMBarOTCS Ha
BHYTPEHHIOK CTeHKY 11 m3mepurensHoro ycrpoiicrea. EP3199923A1 comepsxut napopMarmro
O TOM, YTO TEIUIOBblE CUETUYHMKU MOTYT MPUMEHATH YJIbTPa3ByKoOBble pacxomoMmepbl. CornacHo
EP3199923A1, TemioBble CYETUYHMKH AOMOJHUTENIBHO COJEp:KaT TepMOIpeoOpasoBaTeNy st
U3MEpeHMsl TeMmIepaTyp JUHUI T1ojauud M BO3BpaTa. OTH U3MEPEHMs] IO3BOJISAIOT
KOJINYE€CTBEHHBIE ONPEAETICHNs TEIIO0OMEHa.

ITaTentHas 3asBka EP3617665A1 6puta 3aperucrpuposana HUBA CONTROL AG, CH
11 mapra 2019 rona. 3asBka Obuta omyOmukosaHa 4 mapta 2020 roma. EP3617665A1 umeer
JeJI0 ¢ YJIBTPa3BYKOBbIM pacxomomepoM. EP3617665A1 packpbiBaeT pacxomomep 1, umeronimii
MPOTOYHBIM KaHal 2, pa3MelleHHbIN BHYTpU kopmyca 3. IIpoTouHblil kaHan 2 mpenocTaBisieT
BO3MO’KHOCTb IIPOTEKAHUsS TE€Ky4ell Cpenbl, TAKON KakK BOAA, TJIMKOJIb, CMECH BOABI U TITUKOJIS,
MacJio, B YaCTHOCTH, TPaHC(HOPMATOPHOE MACJO, U T.J. 3asBKa COAEPKUT UHPOPMALIUIO O TOM,
YTO CTEHKH MPOTOYHOrO KaHajia 2 MOAXOAAT Ui TaKUX TEKYUUX Cpell. 3asiBKa TakKe COAEP>KUT
UH(OPMALIUIO O TOM, YTO CTEHKH IMPOTOYHOI'O KaHajla U3TOTABIMBAIOTCS U3 MaTepHala, KOTOPbIH
BbIJIeP>KUBAET TUITUYHbIE TEMIIEPATYPbl BHYTPHU MPOTOYHOIO KaHaja 2.

Tekyiuee OTKpBITHE UMEET IENO ¢ Mpeodpa3oBaTessiMu sl pacxongomepoB. Hacrosimee
OTKpBITHE  OOBEOMHSET TEpPBbI  IMbE303JIEKTPUYECKH  npeoOpa3oBarelb H  BTOPOM
npeoOpa3oBaTeNib B €IUHBIA y3el. Tekylee OTKPBITHE YJY4IIaeT COSINMHEHHE MEXIY ABYMS
npeoOpazoBaTeSIMU M KaKOW-THOO TeKy4del cpemol, MpoTeKarollel Mo KaHaly IJisi TeKydeu
Cpenbl pacxoaoMepa.

CymHocTh n300peTeHus

Hacrosimee oTkpeiTHe conepkuT HHPOpMaLUIO 00 y3jie 1aT4YMKa, COAEpIKaIleM IepBhIi
MbE303JIEKTPUIECKHI mpeodpa3oBaTesib U BTOPOH mpeoOpa3osarenb. Bropoit mpeobpaszoBarenb
NPEATIOUYTUTENBHO COMAEPKHUT TeMIIepaTypHbI aaTt4yuk, Takod kak Pt100 w/mmmu Pt1000 w/mnum

Ni1000 TemneparypHblii natuuk. IlepBbiii 1 BTOpol mpeoOpa3oBaTeNn pa3MEINalTCsl BHYTPU



OJHOTO W TOro ke kopmyca. MemOpaHa Ha OJHOM KOHLIE KOpIyca COEIUHSET
IIbE303JIEKTPHUECKUI TpeoOpa3oBaTenb ¢ KaKOH-Tnb0 TeKy4el cpenoil Ha myTH TeKy4ell Cpembl.
Kopnyc n mMemOpaHa OTAENSIOT TEKy4yl0 CpeAy Ha NYTH TEKydel Cpenbl pacxomomepa OT
3JIEKTPUYUECKOTO y3J1a, BKJIIOUAKOLIEro B ce0s 1Ba peodpa3oBaTets.

Periennsi, n3BeCTHbIE M3 JOKYMEHTOB MPEALIECTBYIOLIErO YPOBHS TE€XHHUKH, TPeOYIOT,
4TOOBI PACXOAOMEPBI MPEyCMaTPUBAIN OTAEIbHBIE OTBEPCTHUS AJIsl U3MEPEHUI TeMIlepaTyphl U
A7 u3MepeHui pacxona. Kaxnoe Takoe OTBepcTHE MOAPA3yMEBAET PUCK yTedku. Pasmemas
TepMOIIpeoOpa3oBaTesib M IbE303JEKTPUYECKUH IpeoOpasoBaTenb B €IMHOM KOpITyCe,
€IMHCTBEHHOE OTBEPCTHE SIBJISIETCS JOCTATOUYHBIM JJIi M3MEPEHMsI TeMIepaTypbl U pacxofa.
Pacxonomep CTaHOBUTCS MEHee MOABEPKEH YTEUKaM.

MemOpana wW/Wiu KOpPIYC HM3TOTABIMBAIOTCS W3 MATEPHUAJOB C  JOCTATOYHOM
TEIJIONPOBOAHOCTEIO.  Kopmyc mpeamodTuTenbHO U3TOTAaBIMBAETCS U3 KEPaMHUYECKOIo
marepuana. Kopmyc MoxeT Taxke ObITh M3TOTOBJIEH U3 METAJUINYECKOro Marepuana. MemOpaHa
TaKkXKe IODKHA OBITh HM3TOTOBJIIEHA W3 MaTephaia, KOTOPBIA II03BOJSIET PACIPOCTPAHEHUE
YJIBTPa3BYKOBBIX CHUTHAJIOB OT MPeoOpa3oBaTelisi B TEKYUYIKO Cpely Ha MyTH TeKy4de cpensl U
HA00OPOT.

TepmomnpeoOpa3oBaTenb OOMKEH TEPMUYECKU COCOUHSATBCA C IMbE303JEKTPUIECKUM
npeoOpazosateneM. CoeanHEHHE MEXIy TepMONPeoOpa3oBaTesieM U IbE303JEKTPHUECKIM
npeoOpa3oBaTesieM NPENOCTABISET BO3MOXKHOCTb — TE€PMOIPEOOPa30BaTEN0  TEPMUUECKU
COCIMHATBCS C TEKy4eld Cpenod Ha MyTH TeKy4ded Cpenbl 4Yepe3 Mbe303JIEKTPUYECKHUH
npeoOpasosatenb. Ilpu  3ToM  coexMHeHHMe — MeXAy — TepMoIpeoOpasoBaTeneM U
NbE303JIEKTPHUECKUM MpeoOpa3oBaTeseM AODKHO HACTOJIbKO Majlo, HACKOJIBKO BO3MOXKHO,
MCKaKaTh XapaKTEPUCTHKY YJIbTPA3BYKOBOIl Mepeaayun Mmbe303JeKTPHYECKOro npeodpasoBaTes.
JIJ1sl 3TOrO NbEe303JIEKTPUUECKHH MPeodpa3oBaTeNlb CONEPIKUT MbE303JIEKTPUIECKHH 3JIEMEHT U
o0epHyThIil snexTpon. OOepHYTHI 3JEKTPOX MNPEAOCTABISET BO3MOXHOCTb COEIAWHEHUS
MOJIOXKUTEIBHOTO U OTPHULATENBHOIO 3JIEKTPOAOB MbE303JEKTPUUECKOrO 3JIEMEHTa ¢ OJHON U
TOM e CTOPOHBI MbE303JIEKTPUUECKOrO JIEMEHTA.

[Tbe303neKTpUYeCKHii JIeEMEHT B paboTe MOXKET MPOSIBJIATh MUHHUMAJIbHbIE BUOpALIUU B
MECTOIIOJIOXKEHNH ~ OOepHYTOro syekrponma. TepmompeoOpazoBaTenb INPEUMYINECTBEHHO
COEAMHSETCS C MbE303JIEKTPUIECKUM 3JIEMEHTOM B WUJIH PSIZIOM C MECTOTIOJIOKEHUEM 00EpHYTOrO
snekrpona. CoenMHEHWE HA WM PSAOM C OOEPHYTHIM 3JIEKTPOJOM MHUHHUMH3HPYET JIFOOBIE
HeONaronpusiTHbIE BO3AEHCTBUS TepMONpeoOpa3oBaresi HAa XapaKTEPHCTUKU —Mepenayu
IbE303JIEKTPHYECKOro npeodpaszosarens. CoequHEHNE HA WIN PSAOM C OO€PHYTBIM 3JIEKTPOOM
TaK)Ke JaeT B PE3yJIbTaTe HAAEKHYIO KOMIIOHOBKY, MOCKOJIBKY OHO MHUHHUMH3HPYET JIIOOBIE
HeOJaronpusiTHeIe BO3ACHCTBHS BHOPALIMI HA MEXaHIMUYECKOE COETMHEHHE.

VY IBTPa3BYKOBOH AATYMK TUITUYHO CONEPKUT MEMOpaHy, TAKYIO KaK TOHKas MeMOpaHa.
MemOpana mnepenaeT W3MEHEHHsI B JAABJICHUM OT TEKy4dell Cpeabl Ha MyTH TeKy4ded cpenbl
pacxozmomepa K NMbe303JIEKTPUUECKOMY 3JIeMeHTY. Tekyuas cpefia Ha MyTH TeKy4ell Cpeibl TaKxkKe
SIBJISIETCS XKUAKOCTBIO. TemmnepaTypbl TeKy4Yel cpeabl Ha MyTH TeKy4del cpensl nocturaroT 353 K

w/mmm 373 K w/mnn paxe 393 K B 3aBUCMMOCTH OT TeKyded cpenbl Ha MyTH TeKyudel cpenbl



W/WIM B 3aBUCUMOCTH OT JaBJIEHHS. MeXaHHYeCKOe COeNMHEHHEe MeXAay MeMOpaHoi W
NbE303JIEKTPUUECKUM 3JIEMEHTOM JIOJKHO BBIIEPKUBATH TAKHUE TEMIIEPATypbl TEKyUeH Cpelbl Ha
nyTu Tekyudedl cpeabl. CoenuHEHHE TakKe NOJDKHO BbIAEP)KUBATH BBICOKHE MEXAHUYECKHE
CABUralOLIME YyCUJIMS IPU YacTOTax, Mo MeHbuen Mmepe, 100 kl'n, npeamoyTuTenbHO, MO
MeHnbluel mepe, 500 k' umm paxe, no menbiuei mepe, 1 MI'u. Kpome toro, coenunenue He
JOJKHO OBITh 3JIEKTPONPOBOIAIINM. B BapuaHTe OCYIECTBISHNS SITOKCHAHAS CMOJIA COSAUHSIET
MeMOpaHy C MbE303JIEKTPHUECKHM 3JIEMEHTOM. OMOKCHAHAS CMOJIa B CBOEM OTBEpPAEBLIEM
COCTOSIHMH B He€alie MMeeT TeEMIIepaTypy nepexona B cTekoo0pasHoe cocTosiHue Bbime 373 K
uinu gaxce Boime 393 K. DnokcuaHas cMojia B CBOEM OTBEPAEBIIEM COCTOSTHUU B HI€aJie UMEET
tBepaocte no lopy D, paBHyto, no mensiueil Mepe, 60, NPeANOUTUTENBHO, IO MEHbIIEH Mepe,
70.

JIroboe BIMSHUE BO3MYILIEHHH, TAaKUX Kak KojeOaHWs W/WIM BHOpaLUU KopIyca
pacxonoMepa Ha y3Jie JaTYUKa, JOJDKHO OBITh CMSIT4eHO. JJIs 3TOro, YIUIOTHUTENIbHBIN 3JIEMEHT,
TAKOH Kak MPOKJAJKa W/WIH KOJBIEBOE YIUIOTHEHHE, BCTABISETCS MEXAY KOPIYCOM y3Ia
JaTYUKa M KOPIYCOM pacxoaoMmepa. YTUIOTHUTEIbHBIN 3JEMEHT MPEeNroYTHTEIbHO POPMHUPYET
TOJIBKO MEXaHUYECKOE COEANHEHUE MEXAY Y3JIOM JaT4MKa U pacxogomepoM. [[is 3Toro kopmoyc
y3J1a IaTYMKa COAEPIKUT TPyOuaThli (parMeHT M KPOMOYHBIH (pparMeHT, MPUCOCTUHEHHBIH K
TpyOuaromy ¢parmenty. KpomouHbIll (parMEHT NPEUMYIIECTBEHHO CONEPXKUT KOJBIIEBON
KPOMOYHBIA (parMeHT W/WIM KOJIBLEBYID KPOMKY M BBICTYIIAeT pajAHajbHO U3 TpyO4aTroro
¢parmenra. IIpencraBnsercs, 4o KpOMOUHbIH (pparmMeHT u TpyOUaThiil pparmMeHT GOPMUPYIOT
eINHYI0 YacTh. YIUIOTHUTEIBbHBIH 3JIEMEHT, TaKOW KaKk TWPOKJIAAKA W/WIH KOJBLEBOE
YIUIOTHEHHE, PA3MEIIaeTCsl MEXKY KPOMOYHBIM (DparMeHTOM U KOPITyCOM PacxooMepa.

ITbe305/1eKTPUYECKUIl  3JIEMEHT H30JHMPYEeTCs OT KOpIyca Vy3ja JaT4hka, 4YTOOBI
AOMOJHUTENBHO  CMsIr4aTh  HeOJaronmpusiTHble  BO3ACWCTBHsA  BUOpammii  Kopryca Ha
IbE303JIEKTPHUYECKHH d1eMeHT. [1be3031eKTpuiecKuil 31eMEeHT pa3MelnaeTcss Ha MeMOpaHe, Tak
yro OOKOBOW 3a30p (OPMHUPYETCS MEKAY KOPIYCOM y3Jia JAaTYMKA U Ibe303JIEKTPUUECKUM
s7eMeHTOM. BOKOBOI 3a30p MPEUMYIIECTBEHHO 3aNOIHIETCS BO3AYXOM M OTHENSeT TPyOUuaThIid
(parMeHT Kopmyca OT MbE303JIEKTPHUYECKOTO SJIEMEHTA.

IIbe3031€KTPUUECKUI 3JIEMEHT COAEPIKUT NEPBYIO CTOPOHY U BTOPYIO CTOpOHy. Ilepsas
CTOPOHA IMbE303JIEKTPHIECKOTO 3JIEMEHTa COEMHAETCS] ¢ MeMOPAHOH, MPEaMOYTHTENBHO uepes
CJIOH 3MOKCUAHOW CMOubl. BTOpas cTopoHa siBiseTCs NMPOTHUBOIOJIOXKHOW NEPBON CTOPOHE U
oOpameHa ot memOpanbl. [IpomoJpHBIN 3a30p pa3MeEINaeTcsi PsSiIOM CO BTOPOW CTOPOHOM
MbE303JIEKTPUYECKOr0  3jeMeHTa. [IpofonbHBIA  3a30p MNPEANOYTUTEIBHO — 3AIOJIHSETCS
BO3yXOM. IIpomonpHBIN 3a30p IOMOJHUTENBHO HU30JUPYET MbE303JIEKTPUUECKUN 3JIEMEHT OT
KOpIyca y3Jia AaT4HKa.

I'mOkuii kabenmp COEOMHSETCS C MBE303JIEKTPHUUECKUM 3JIEMEHTOM, a TakXke ¢
TepmonpeoOpaszoBareneM. Kabenb 1aer BO3MOJKHOCTb SJEKTPUUYECKUX W MEXAHMYECKUX
COEAMHEHUI C Mbe303JIEKTPUIECKUM 3JIEMEHTOM H TepMonpeoOpasosateneM. braronapst coeit
ruOKocTH Kabenb MOIJIOHIA€T BBICOKOYACTOTHBIE MEXaHHYECKHe BHOpALMH M OTCOEAUHSET

HbGSOSJ’IBKTpI/ILIeCKI/II‘/'I 9JIEMECHT OT APYI'UX 3JICMCHTOB Yy3Jia.



I'mbkuit kabenp MOKeT OBITH TUIOCKUM M MOXKET COIep:kKaTb TPU WU OoJjiee
NPOBOAHHUKOB. IIpenmyInecTBeHHO, MepBBIii MPOBOAHMUK KaOeNs 3JIEKTPUYECKH COETUHSIETCS C
IIbE303JIEKTPHUECKUM 3JIEMEHTOM, a He ¢ TepMmorpeoOpasosareneM. BTopoil mnpoBogHHK
3JIEKTPUYECKU COEIMHSAET C IbE303JIEKTPUUYECKHM 3JIEMEHTOM H C TepMOINpeoOpa3oBaTeseM.
Bropo#l mpoBOAHUK MpPEUMYIIECTBEHHO NPEAOCTABIsAET OOlLIee COEIUHEHHE C 3a3€eMIICHHEM.
Tperuii MpoOBOAHMK 3JEKTPHYECKH B HAEANE COCOUHSAET C TepMoIpeoOpasoBaresieM, a He C
MIbE303JIEKTPUUECKUM 3JIEMEHTOM.

Kpatkoe onucanue ueptexei

PaznuyHble TpPU3HAKKM CTAaHYT OUYEBUIHBI CIELUATUCTaM B OOJACTH TEXHHUKH U3
NOCJIEAYIOUIEr0o  MOAPOOHOTO  OMHMCAHUS  PACKPBITBIX ~ HEOTPAHMYUBAIOIIMX  BAPHAHTOB
ocyecTBieHus. UepTexu, KOTOpble COMPOBOXKIAIOT MOAPOOHOE OMUCAHUE, MOTYT OBbITh KPATKO
OTMKCAHBI CIENYIOIINM 00pa3oM:

Qur. 1 sABnAeTCs CXEMAaTHUYHBIM BUAOM pA3JIMYHBIX KOMIIOHEHTOB Yy3J1a JaT4HlKa
TEKyILIero OTKPBITHUS.

@ur. 2 MoKa3bIBAET PA3IMUHbIE KOMIIOHEHTHI MTOCTIe COOPKHL.

ITonpobHoe omucanue

®ur. 1 mokasbiBaeT pa3JUYHbIE KOMIIOHEHTH! y3/1a | JaTyuka, ONMCAHHOTO B JAaHHOM
nokymeHTe. Y3en 1 matduka conmepskut kopryc 3a, 3b. B BapuaHTe ocymecTBieHus KOpmyc 3a,
3b  wW3roraBnMBaeTCs M3  KepaMHUUECKOoro  Marepuasa. Koprnyc — npennodTHTENbHO
M3rOTABJIMBAETCA W3 TEXHUYECKOH KepaMuKH, a emle Oojiee MPEeNNnOYTHTENbHO H3 OKCHZA
amomunus (Al,Os3) w/unu xapbuna kpemuus (SiC) n/unm n3 nuokcuna uupkonus (ZrO,) w/mnu
3 okcupa Maraus (MgO). Bonee konkperHo, koprmyc 3a, 3b MoxeT ObITb W3rOTOBJIEH W3
amomookcunHon kepamuku (Al,O3). B HeKOTOpBIX BapuaHTax OCYyLIECTBJIEHHs kopmyc 3a, 3b
W3TOTABJIMBAETCS U3 ATIOMOOKCHIHON KepaMHKu ¢ Oosee ueM 92-nmpoueHTHOH ynctoTor. Takxke
NPEACTABIISIETCS, YTO KOpmyc 3a, 3b M3roTaBiIMBaeTCsl M3 OKCHUAA ATIOMHHHS ¢ 96-TIPOLIEHTHOMH
yrcrotoii. Kpome Toro, mpezncrasisiercs, 4ro kopmnyc 3a, 3b um3roraBmuBaeTrcs M3 OKCHIA
ANFOMHUHHUS, UMEIOLIEro YUCTOTy BhIle 99 npoueHToB. bonee BbICOKHE YPOBHU YHUCTOTHI MOTYT
npeajaraTh NPeUMyIIeCcTBa C TOUKHU 3PEHHS] MEXaHUYECKOH TIOTHOCTH 3aTSKKH, MEXaHUYECKOM
JIOMKOCTH U TU3JIEKTPUYECKON MPOYHOCTH.

B anprepHaTMBHOM BapuaHTE OCYLIECTBIEHHs Kopmyc 3a, 3b wusroraBimBaercss u3
METAJUTMYECKOTO MaTepHajia, TAKOrO KaK CTajlb, HAPUMEP, ayCTEHUTHAsI (HEPIKaBeroIas) CTajb
win ¢eppurHas craib. Kopryc 3a, 3b MoxeT Takke ObITh H3TOTOBJICH M3 AIIOMUHHS (CIUIaBa)
W/ MaTyHu w/wnu nymedHoro meramia. CorniacHO acmekTy, KOpPIyC 3 TPOHM3BOOUTCS C
NOMOIIBI  JIUTUBHOIO crmocoda MPOW3BOACTBA, TAKOTO KAk TPEXMEpHAas IeYaTh.
ITpousBoacTBo Kopmyca 3a, 3b MOXKET, B OTAENbHOM BapHaHTE OCYIIECTBJIEHUS, TIOAPA3yMEBATh
BBIOOPOYHOE JIA3E€PHOE CIIEKAHHE.

Kopnyc 3a, 3b comepxur tpyOuateii ¢parment 3b. TpyOuarteni ¢parment 3b
NPEUMYIIECTBEHHO SBISIETCS WM COAEPIKUT LMIMHAPUYECKHH (parMeHT U HMEeT IepBbId
KOHeLl M BTOpoH koHel. BTopoii koner TpyOuaroro ¢parmenra 3b pasmernaercss HampOTHUB

nepBoro koHua tpyouaroro ¢parmenrta 3b. TpyOuarsiii pparmeHT 3b umeer pasmep no anuHe



MEXIY CBOMM IIE€PBBIM KOHIIOM U CBOMM BTOPBIM KOHIIOM. Pasmep mo nimHe TpyOuaToro
¢parmenTa 3b npenMyIIECTBEHHO paBeH, 110 MEHbIIeH Mepe, 7 MM, OoJiee MPeINOYTHTENBHO, 110
MeHbIel Mepe, 10 MM M 1axe, 1Mo MeHblnel Mepe, 15 MM, JITuHHBINA POAOIBHBIN QparMeHT
3b mpenocTaBisieT NOCTATOYHOE MPOCTPAHCTBO U pa3MelleHus MpeoOpasoBarenei u/uiu
CXEM.

IepBbiii kOHEL TpyOuaToro ¢parmenra 3b coenunsiercss ¢ MmemOpanoit 4. MemOpana 4
COZIEP>KUT MEPBYI0 CTOPOHY M BTOPYIO CTOPOHY, BTOpasi CTOPOHA SABJIAETCS] MPOTUBOMNOJIOKHOM
nepBoit cropone. Korma y3en 1 gaTumka yCTaHaBJIMBAETCS Ha PacxoAoMep, IMepBasi CTOPOHA
MeMOpaHbl 4 HaXOIUTCSl B KOHTAKTE C TEKy4Yel Cpeloi, TAaKOH KaK *KUIKOCTb, MPOTEKAOLIAs
yepes pacxomomep. Bropas cropona memOpaHnbl 4 oOpaiieHa OT TeKy4ell Cpelbl, MPOTeKaroIIe
Yyepe3 pacxoloMep, U HalpaBJjieHa B CTOPOHY BTOPOTo KOHIA Tpyd4aroro ¢gparmenta 3b.

KpomouHblit pparMeHT 3a COeqUHSETCs CO BTOPhIM KOHIIOM TpyOuaroro ¢parmenra 3b.
Kpomounblii ¢parmeHT 3a BbICTYHaeT paauaibHO 3 TpydOuaroro ¢parmenra 3b. Bonee
KOHKPETHO, KPOMOYHBIH (pparMeHT 3a BBICTYNAET PagualibHO M3 BTOPOrO KOHLA TPyOUaToro
¢parmenta 3b. KpomouHblii ¢parMeHT 3a NPEANOYTHTEIBHO SIBISIETCS KOJbIEOOPa3HBIM.
[IpencraBnsiercs, 4TO KPOMOYHBIN ()parMeHT 3a MMeeT INMPHHY, MO MEHbIIeH Mepe, 1 MM,
NPEATIOYTUTENFHO, IIUPUHY 2 MM HJIH Jaxe HUpuHY 5 MM. [IInpokuii kpoMouHsblil pparmeHT 3a
NPEAOCTABISIET TOCTATOYHOE MEPEKPBITHE MEXKTY KOPIycoM 3a, 3b y3na gatymka U KakuM-1udo
KOpITycoM pacxogomepa. KomrnoHoBka, TakiuM 00pa3oM, CTAaHOBHUTCS] MEXaHHYECKH ITPOYHOM.

IIpencrasnsercs, yro TpyOuarslii pparMeHT 3b U KpOMOUHBIH pparMeHT 3a GOPMHUPYIOT
€IMHYIO YacTh.

Kpomounsliii ¢pparment 3a xopmyca 3a, 3b MokeT npenycMmarpuBaTh KaHaBKy. KanaBka
o0Jyieryaer pazmeleHHe YINIOTHUTENIBHOIO AJIEMEHTA 5, TAKOTO KaK MPOKJIaKa U/ UM KOJIbLIEBOE
YIUIOTHEHHE. YTIUJIOTHUTENbHBIA 3JIEMEHT 5 B HAeale pa3sMeIlaeTcs MEXAY KPOMOUYHBIM
¢parmenToM 3b 1 KOpIyCOM pacxomomepa.

MemOpana 4 MeXaHUYECKH COEIMHSIETCS C MbE303JIEKTPUIECKUM djieMeHToM 6. Bosee
KOHKPETHO, BTOpasi CTOPOHa MeMOpaHbl 4 MEXaHWYECKH COENUHSTCS C Mbe303JIEKTPHUECKUM
37eMeHTOM 6. [1be303JIEKTPHUECKHI 3JIEMEHT 6 PEUMYIIEeCTBEHHO MPHUKIEHBAECTCS K MeMOpaHe
4. bonee KOHKPETHO, IbE303JIEKTPUUECKUI 3J€MEHT O NPEeANOYTHTENbHO NPUKIEUBAETCS KO
BTOPOU CTOpOHE MeMOpaHBbI 4.

CMona mpennodTUTENbHO MPUMEHsIeTCs [UIsl MPUKIEHBAHUS IbE303JIEKTPHUYECKOrO
sneMeHTa 6 K MeMOpaHe 4, B YaCTHOCTH, KO BTOPO# cTopoHe MeMOpanel 4. CMoa MOKET OBITh
STIOKCUAHON CMOJION W/wiu monudGupHOi cmojioi. Temmneparypa mepexona B CTEKJIO00pa3sHOe
COCTOsIHHE CMOJIBI B uaeane npesbimaer 353 K w/mnn npesbimaer 373 K n/unn npespimaer 393
K. B BapmaHTe OCYLIECTBICHUS TEMIIEpaTypa Iepexofa B CTEKJIOOOpa3HOE COCTOSHHE
snokcuaHON cmodbl npesbimaer 353 K w/mnm npesbimaer 373 K w/wnmm mpessimaer 393 K.
Bricokne TemmepaTypbl mepexona B CTEKIOOOPa3HOE COCTOSIHHE MPHUAAIT NMPEHMYINECTBa C
TOYKH 3PEHUs BbIIEPKUBAEMOIl TeMIiepaTtypsl. B BapuaHTe OCyLIECTBIEHUs 3MOKCUIHASA CMOJa
SIBJISIETCS] TEPMOPEAKTUBHON CMOJION. B IpyroM BapuaHTE OCYLUECTBJIECHUs 3MOKCHUIHAS CMOJIA

OTBEPKIAETCs C IOMOIIBIO CBETA, TAKOTO KaK YJIbTPa(pHOIEeTOBbIN CBET.



CorynacHO acmekTy HACTOSILEro OTKPBITHS, MEXaHUYECKOE COENUHEHHE MEXKAY
IIbE303JIEKTPHUECKUM 3JIEMEHTOM 6 1 MeMOpaHOil 4 moapa3yMeBaeT CJIOHM SMOKCHIHONW CMOJIBI.
bonee KOHKPETHO, MEXaHHYECKOE COEAMHEHHE MEXIY Ibe303JIEKTPUYECKUM 3JIEMEHTOM 6 U
BTOpPOI CTOpOHON MeMOpaHbI 4 Moxpa3yMeBaeT CJIOW 3MOKCHAHON cMoJbl. CJIOM 3TOKCHIHOM
CMOJIBl IPEANnouTUTENbHO MeHee 0,5 MM TONIIMHOM, Oonee mpeamodrutenbHo MeHee 0,2 MM
TONUHON win aaxe MeHee 0,1 MM tonmuHoi. ToHKME €I0U 3MOKCUAHONW CMOJBI YJIy4YIIAKOT
YJIBTPa3BYKOBOE COEMHEHNE MEXKY MbE303JIEKTPUUECKUM HJIEMEHTOM O U KaKOH-1TH0O0 TeKyueit
Cpenoi Ha MyTHU TeKy4el cpeasl pacxonomepa.

CornacHo ApyromMy acrnekTy HacCTOSALIErO OTKPBITUS, MEXAaHUYECKOE COCIUHEHUE MEXKIY
MbE303JICKTPHUECKUM 3JIEMEHTOM 6 1 MeMOpaHoii 4 moapa3syMeBaeT CJIOH MoJu3UPHON CMOJIBI.
bonee KOHKpPETHO, MEXaHUYECKOE COEAMHEHHE MEXAY Ibe303JEKTPUUECKUM 3JIEMEHTOM 6 U
BTOPOI CTOPOHOI MeMOpaHbI 4 moapasyMeBaeT ciioi noaudgupHoit cMmonbl. Crol nonusupHoi
CMOJIbI MPEANOYTHTETbHO MeHee 0,5 MM TOIUHOH, Ooiee mpeanodTuteibHO MeHee 0,2 MM
ToNmuHON win naxe meHnee 0,1 MM TonmuHoN. ToHKHE ¢IOU TOMU3(PUPHON CMOJIBI YITYUIIAFOT
yJIBTPa3BYKOBOE COSAMHEHHIE MEXKAY MbEe303JIEKTPUISCKUM 3JIEMEHTOM O U KaKOW-TuOO TeKyde
Cpenoil Ha MyTu TeKy4ell cpepl pacxonomepa.

ITo cpaBHEHUIO ¢ MOTU3QUPHBIME CMOJIAMH, STIOKCHIHBIE CMOJIBI TIPOSIBJIIFOT MEHBIIYIO
TEPMOYCaJKy, KOIZJa OTBEpAEBAIOT. YMEHbIIEHHAs TepMOycaJka CHUXKAET MeXaHUYecKue
nepopmManuu B KaKOM-THOO CJIO€ CMOJBI MEXKAY Ibe303JEKTPUYECKUM 3JIEMEHTOM 6 U
MeMOpaHoii 4. bonee KOHKpDETHO, YMEHbILIEHHas TEPMOYCaJka CHIDKAET MeEXaHUYEeCKHe
nepopManu B KAKOM-JTHOO CJIO€ CMOJIbI MEXIY MbE303JEKTPUIECKUM 3JIEMEHTOM 6 U BTOPOH
CTOPOHOH MeMOpaHbI 4.

IIpencraBnsieTcsi, 4TO CJIOH 3MOKCHAHOM CMOJIBI B CBOEM OTBEPAEBIIEM COCTOSTHUM
nposiBisieT TBepaocts no Ilopy D, paBHyro, mo menbuiein mepe, 60 unu gaxe 70. Bpicokue
ypoBHU TBepaoctu 1o Ilopy D 3mokcuaHOro ciios yiy4dinarT AOATOBPEMEHHYH MEXaHUYECKYIO
YCTOMUYUBOCTD CJIOSL.

IIbe30onekTpUUeCcKUil 3J€MEHT O HMeeT MEpPBYI0 CTOPOHY U BTOPYIO CTOPOHY,
MIPOTUBOIOJIOKHYK NEPBOM CTOpOoHE. BTOpas CTOpOHa NbE303JEKTPUYECKOro 3JIeMeHTa 6
obpaieHa ot memOpanbl 4. OOepHYTHIN 3JEKTPOA MPEUMYIIECTBEHHO COSIUHSIETCS ¢ BHEITHEH
NOBEPXHOCTBIO IMbE303JIEKTPHUUECKOro 3jieMeHTa 6. biaromaps oOepHYTOMY 3J€KTpOAY,
NbE303JIEKTPUUECKHI 3JIEMEHT 6 MPEeNOCTaBIIsIeT Ba 3JIEKTPUUYECKUX COEJUHEHHs] HA OAHOW U
TON XK€ CTOPOHE MbE303JIEKTPUYECKOro 3jeMeHTa 6. bonee KOHKPETHO, Mbe303JEKTPUYECKUN
3JIeMEeHT O MpEeAOCTaBJsIeT ABAa 3JIEKTPUYECKUX COEAMHEHMs, TaKUX Kak IOJIOKUTENbHOE U
OTPHLIATENILHOE 3JIEKTPHUECKOE COeNUHEHHNe, Ha CBOEH BTOpoil cropoHe. Kabenp 7, mmeromuii
MHOKECTBO TPOBOAHHUKOB, MOXET, TAaKUM OOpPa3OM, SJEKTPUUYECKH COCOUHSTHCS CO BTOPOM
CTOPOHOM MBbE303JEKTPUIECKOrO 3JIeMeHTa O.

Kabenp 7 mnpeuMyIIeCTBEHHO SIBJIIETCS WJIM COHEPKUT TUIOCKWH, TruOkuii kabenb.
ITnockuii kabenb 7 MPEANOYTUTENEHO UMeeT ToMuuHy MeHee 0,3 MM, OoJiee mpeArnoYTUTENBHO
tonmuHy MeHee 0,2 MM min gaxe tommuHy MeHee 0,1 mm. Ilnockmii kabenb 7 mMpUBOAWUT B

pe3ybTare K KOMITaKTHBIM COCAUMHCHUAM MEXKOY MPpOBOAHUKAMU Kabess u



MbE303JIEKTPUUECKUM 3jieMeHToM 6. Kabenmbp 7 Takke mMmeer TMOKOCTh. | mOkwit kabenp 7
NOTJIOIIAeT BUOpALUK, TaKue Kak BHOpauuu, umeromue 4actotel Beime 200 kI'1y nim Beime 500
k[0 wm gaxke Boime 1 MI'. ['ubkwuit kabenb 7, Takum oOpa3om, ociadsier kojaeOaHus W/vin
BUOpalyy, mepenaBaeMble uyepe3 kadenb 7 Mbe303JEKTPUUECKOMY 3JeMeHTy 6. B BapuanTe
OCYLIECTBJICHHsI Ka0eb 7 COAEPIKUT MHOXKECTBO MPOBOAHUKOB, PAa3MEIEHHBIX MEXIYy CIOSIMH
NOJMMEPHOrO MaTepuaja. B OTAEeNbHOM BapuaHTe OCYILIECTBJIEHHs Kabelnb 7 COREpIKHT
MHOKECTBO ITPOBOJHUKOB, Pa3MEIIEHHbIX MEX/Y CJIOSMH MOJHITHIIEHTepedTanarTa.

TepmonpeoOpa3oBatenb 2 ycraHaBiauBaeTcsi Ha kabenb 7. IlpencraBisiercs, d9TO
TEPMOIPeoOpa3oBaTeb 2 COMEPKUT PE3UCTOP, UMEIOIIUH TOJOKUTENbHBIN TEeMITePaTyPHbIH
K03 pHLMeHT MM OTpHLATENbHBIA TemrepaTypHbiid koaddurnment. Tepmonpeodpasosarens 2
MOJKET, B KQUeCTBE HEOrPAaHUYHMBAIOIIEro MpuMepa, coaepxkars pesuctop Pt100 u/umu pesucrop
Pt1000 w/mmu pesucrop NilOO w/mmm pesuctop Nil000. Takke mnpencTaBisercs, dTO
TepMonpeoOpazoBarenb 2 SIBIETCS PE3HUCTOPOM, UMEFOIIUM IOJIOKUTENbHBIN TeMITepaTypHBIH
K03 pHLMeHT WM OTpHLATENbHBIA TeMrepaTypHblid koaddunuent. TepmonpeodpazoBarens 2
MOJKET, B KQUeCTBE HEOrPAaHUYHMBAIOIIETO MpUMepa, coaep:karh pesuctop Pt100 u/umm pesuctop
Pt1000 w/mmm pesuctop NilOO w/mmu pesucrop NilOOO. BrimeykazaHHbIE NEpednuCIeHUs HE
SIBJISIFOTCSI UCUEPITBIBAIOLIIIMH.

CornmacHo acmeKkTy HaCTOALIEro OTKPBITHS, TepMOmnpeoOpa3oBaTesNb 2 COAEPIKUT
TEPMONapy, TAKyI0 Kak TepMONapa W3 HHUKEJEBOTO CIIaBa W/WIM TEepMONapy H3 CIUlaBa
iatuHbl/ponus. TepmonpeoOpazoBarenb 2 MOXKET TaKKe COAEPKaTh TEPMOMNapy U3 CIUIaBa
Bonbgpama/penus. Kpome Toro, mpexncramisercsi, 4TO TepMONpeoOpa3oBaTesb 2 SBISAETCS
TEPMOMNApOi, TakOH Kak TepMollapa W3 HUKEJIEBOTO CIJIaBa W/WJIM TepMolapa U3 CIUlaBa
iatulbl/ponusi. TepmonpeoOpasoBarenb 2 MOXET TakkKe COAEpXKaTb TePMONapy U3 CILIaBa
BOJIb(ppama/peHus.

TepmomnpeoOpa3oBatenb 2 MPEeUMYLIECTBEHHO MNpUIauBaeTcsi Ha ruOkuii kabenp 7.
TepmonpeoOpa3oBaTenib 2 MOXKET COAEpPKaTh MMOBEPXHOCTHO-YCTAHOBJIEHHOE YCTPOMCTBO,
yCTaHOBJIEHHOE Ha ruOkuii kabenb 7. bojee KOHKpETHO, TepMoIpeoOpa3oBaTeb 2 MOXKET OBbITh
WIA MOXET COIepXkaTh MOBEPXHOCTHO-YCTAHOBJIEHHOE YCTPOWCTBO, NMPUIASTHHOE HAa TMOKUH
Kabesnb 7.

B otnenbHOM BapuaHTe OCYINECTBJICHUS TepMompeoOpa3oBarenb 2 MPUIIAUBAECTCS HA
nbe303JiekTpudeckuil snement 6. TepmonpeoOpasoBaTenb 2 MOKET CONEpKaTh MOBEPXHOCTHO-
YCTAHOBJICHHOE YCTPOMCTBO, YCTAHOBJIEHHOE Ha MbE303JIEKTpUUECKUl 3JeMeHT 6. bonee
KOHKPETHO, TepMoIripeoOpa3oBarenb 2 MOXKET ObITb MIM MOXET COIEpKaTh MOBEPXHOCTHO-
YCTaHOBJIEHHOE YCTPONCTBO, NPUMAsIHHOE Ha MbE303JIEKTPUUECKUHN 3JIEMEHT 0.

V3en 1 patunka MOXET TakXKe COAepkaTh KpbIIKy 8. Kprlllka 8 nMeeT Takue BHELIHUE
pasMephl, YTO OHAa BCTaBINIseTCS B TpyOuarelid ¢parment 3b kopmyca 3a, 3b y3ma 1 marumka.
IIpencraBnsiercs, 4TO KphIIKa 8 yCTaHaBIMBAaETCS BHYTpH TpyOuatoro ¢parmenra 3b uepes
OonroBoe coeauHeHue. [lnsg 3TOro Kpellka 8 MOXKET MNpenycMaTpuBaTh pe3bly, KOTopas
3auerusieT pe3p0y Ha BHYTpeHHEH cTopoHe TpyOuaTtoro ¢pparmenra 3b. Takske mpencrasisiercs,

YTO KpbIIIKA 8 MPUKIENBAETCS K BHYTPEHHEH cTeHke Tpybuaroro ¢gparmenta 3b. DnokcugHbie



CMOJIBI ¥ TONUI(UPHBIE CMOJBI, KaK OINHMCAHO BBbIME, MOTYT OBITh HCHOJB30BAHBI IS
NPUKJIENBAHUS KPBIIKH 8 K TpyOuaromy ¢pparmenry 3b.

Kppimka 8 npenycmarpusaer miens. Illens nmeer Takue pasmepsl, 4To Kabeab 7 MOXKET
NpOXOnuTh uepe3 mmenb Kpbimku 8. Illens sBiseTcss [OCTATOYHO Y3KOH, Tak 4TO Kakas-Iudo
CMOJIa, UCTIOJIb3yeMasi BO BpeMsi COOpKH, HE MPOTEUEeT uepes 1ieib. Pa3Mepsl e MOTYT TaKke
3aBUCETh OT XaPAKTEPUCTUK CMOJI, TAKMX KaK UX BA3KOCTU IpU Temmnepatypax 293 K wnu naxe
npu 433 K.

@dur. 2 mnoKa3bIBae€T KOMITIOHOBKY mocye cOopku. IIbe30snexTpudeckuii 3yeMeHT 6
pa3MeniaeTcss B WM PsAOOM ¢ IHeHTpoM MmemOpanbl 5. KonbiieBoii, OOKOBOW 3a30p OKpy’KaeT
nbe3odsiekTpuueckuii  snemeHt 6. KombieBoid, OOKOBOW 3a30p pasMernaercs MexKIy
NIbE303JICKTPHUECKUM 3JIEMEHTOM 6 M BHYTPEHHEH CTEHKOH TpyOuaToro siemenra 3b.
KonbueBoii, OOKOBOH 3a30p NPEANOUTUTENBHO 3amoyHseTcst Bo3ayxoM. OH  m30IHpyeT
MbE303JIEKTPUYECKHUI 3JIEMEHT OT KOJIeOaHWH W/Wiu OT BHOpauuii TpyO4aroro siemenrta 3b.
AHAJIOTHYHO, 3a30p HM30JUPyeT TPyOuaThlii 3yeMeHT 3b oT konebaHWil w/miu OT BUOpauui
MbE303JIEKTPUUECKOrO 3JIeMEHTa O.

IIpononbHBIA 3a30p OTAENSET NbE303JIEKTPUYECKUH 3JIEMEHT 6 OT KpbIUKU 8.
IIpononpHbIl 3a30p pasMelnaeTcss MeXAy BTOPOMl MNOBEPXHOCTBIO MbE303JEKTPUUYECKOIO
sseMeHTa 6 U1 kpbllIKU 8. [IpoaoNbHBIN 3a30p B 3HAYUTENBHON CTENEHU 3AMOIHSIETCS BO3AYXOM.
TepmomnpeoOpazoBarenb 2 MOXKET ObITh pa3sMeLIeH BHYTPH IMPOAOIBHOTO 3a3opa. PparmMeHT
Kabenst 7 MOXeT Takke ObITh pasMelleH BHYTPU NPOXOJIBHOro 3a3zopa. IIpomonbHbIil 3a30p
U30JIUPYET MbE303JIEKTPUIECKHI JIEMEHT 6 OT KoJjieOaHUul W/ Ui OT BUOpAIUil KPBIIKY 8.

Kpbimmka 8 wuMmeer mnepByl0 CTOpPOHY, OOpAIlEHHYIO K MPOJOJBHOMY 3a30py U
YKa3bIBAIOIYI0 B CTOpOHy MeMmOpanbl 4. Kpblmmka 8 Takke HMeEeT BTOPYIO CTOpOHY,
MIPOTUBOIOJIOKHYIO NEPBOM CTOpoHE. MPparMeHT, H3rOTOBJIICHHBIH U3 3aJMBOYHOM CMOJIBI,
MOXET BBICTYIaThb U3 BTOPOH CTOPOHBI KPBIMIKK 8. DMOKCHAHBIE CMOJbI W/IIH NOMU3(QUpPHBIE
CMOJIBI MOTYT OBITh HCIOJB30BaHbI, YTOOBI (POPMHPOBATH (PparMeHT M3 3aJTHMBOYHON CMOJIBL.
CUIMKOHOBBIE CMOJIBL, TAKHE KaK BYJIKAHU3UPYIOLIUECS IPU KOMHATHOHN TeMIepaType Kay4dyKH,
MOTYT Takke OBIThb MCIOJB30BaHbI Ui (POPMHPOBaHUS (PparMEeHTa M3 3aJUBOYHOU CMOJIBI.
@®parMeHT U3 3ATMBOYHON CMOJIBI (PYHKIIMOHUPYET, YTOOBI FepMETH3UPOBATh y3ei | matuuka, B
4acTHOCTH, TpyOuartsIii pparment 3b xopmyca 3a, 3b.

3a30p MeXOy Nbe303JEKTPUUYECKUM 3JIEMEHTOM 6 U KpBIIKOH 8 Takxke H30JIUpYyeT
3aeMeHT 6 OT KoneOaHui u/unu ot Bubpamii pparMeHTa 13 3aIMBOYHON CMOJIBI.

Kak ommcano mnoapoOHO B [JaHHOM JAOKYMEHTE, HACTOALIEE OTKPBITHE COHNEPIKHUT
uHpopmauuro o kopmyce (3a, 3b), comepxamem TpyOuareii ¢gparmeHT (3b), memOpany (4),
kabenb (7), yapTpa3ByKOBOH naTyuk (6) U JOMIOJHUTENBHBIN AaTYHK (2);

npu 3TOM TpyOuaTslil pparmenT (3b) Conep>KUT NMepBbIid KOHELT,

npu 3ToM TpyOuaTelii ¢pparment (3b) coenunsiercs ¢ MemOpaHoii (4) Ha mepBOM KOHLIE
Tpybuaroro gparmenta (3b);

IPU 3TOM YJIBTPa3BYKOBOH JaTuuK (6) COMEPIKUT MbE303IEKTPHUECKUT MpeodpazoBaTeb

1 00EpHYTHIH 3JIEKTPOL,
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IPU 3TOM IbE303JIEKTPUIECKUH PpeoOpa3oBaTesb CONEPIKUT NEPBYIO CTOPOHY U BTOPYIO
CTOPOHY, BTOpasi CTOPOHA IbE303JIEKTPUYECKOrO NpeoOpa3oBaTessi pa3MeINaeTcsi HAINpPOTHB
NePBOI1 CTOPOHBI MTbE303JIEKTPUIECKOTO MTpeodpa3oBaTes;

IIPU 3TOM TI€pBasi CTOPOHA IMbE303JIEKTPUIECKOro MpeoOpa3oBaTelis yCTaHABIMBAETCS HA
meMmOpaHny (4),

IpU 5TOM OOEPHYTBIH BJIEKTPON COAEP’KUT MEepBBbIH (parMeHT U BTOPOH (HparMeHt,
BTOpOIl (parmMeHT OOEPHYTOrO 3JIEKTPONA COCAMHSETCS C MEePBbIM (parMeHTOM OOEpHYTOro
3JIEKTPOJA,;

NPU 3TOM TepPBbIid (PparMeHT 00epHYTOro 3JEKTPOJA Pa3MEIIaeTCsl Ha TePBOH CTOPOHE
MbE303JIEKTPUYECKOro  mpeodpa3oBaTeNis, a BTOPOW (¢parMeHT OOEepHYTOro 3JIEeKTpoAa
pa3Mernaercsi Ha BTOPOH CTOPOHE MbE303JIEKTPUIECKOTO MPeodpa3oBaTeds;

IPU 3TOM BTOpasi CTOPOHA IMbE303JIEKTPUUYECKOro npeodpaszoBaressi, BTOPOH (parMeHT
00EpHYTOTr0 3JIEKTPOA U JOTOJHUTENbHBIA AaTYHK (2) coennHsoTes ¢ kabenem (7); u

IpU 3TOM TpyOUaThIii pparmeHT (3b) comep:kUT BHYTPEHHNE CTEHKH, & IOTIOJTHUTEbHBIN
natyuk (2) pa3Meriaercss MeXay BHYTPEHHUMH CTeHKaMu TpyOdaroro ¢pparmenta (3b).

IIpencraensiercs, uro y3en (1) marymka COTJIACHO HACTOSLIEMY OTKPBITHIO SIBJISETCS
y3nom (1) martumka ans pacxomomepa. Kpome toro, mpeacrasisiercs, uro y3en (1) marumka
COTJIACHO HACTOSIIEMY OTKPBITHIO siBisieTcst y3noMm (1) marumka [ist  yJIBTPa3BYKOBOTO
pacxozmomepa.

Kpome TOro, nOmoOMHUTENBHO mpencTaBisercs, 4dro y3en (1) marymka CcOracHo
HACTOSIIIEMY OTKpBITUIO siBisieTcst y3noM (1) nmatumka mis pacxomomepa. Kpome Toro,
TOTIONIHUTENBHO TPEACTABIsieTCs, YTO y3en (1) maTtdyMka COrJIaCHO HACTOSIIEMY OTKPBITHIO
SABJIIETCA y3JI0M (1) maTdmka yibTpa3ByKOBOTO pacxooMepa.

TpyOuarsiii pparment (3b) npenMyIECTBEHHO COAEPIKUT LIMIIMHAPUYECKUH dJIeMeHT. B
BapUaHTE OCYIIECTBICHUsS TpyOUaThiii pparmeHT (3b) ABISETCS MIMHIPUIECKUM 3JIEMEHTOM.

TpyOuateiii  ¢parment (3b) B wunmeane CONEPKUT BHYTPEHHIOK CTEHKY, W
JOTIOJTHUTEIIBHBIN JaTuuK (2) OKpy’KaeTcsi BHYTPEHHEH CTeHKOH TpyOuaToro ¢pparmenta (3b).

CoriacHo acmeKkTy HAaCTOSILIEro OTKPBITHs, TpyO4arwiii pparmeHt (3b) ornuyaercs oT
meMOpansblI (4). CorjlacHO OTOJIHUTENIBHOMY aCHEeKTy HACTOSLIEr0 OTKPBITHS, YJIBTPA3BYKOBOH
naTyuk (6) OTIMYAETCs OT AOMOJHHUTEIBHOTO aTuuKa (2).

IIpencraBnsercsa, uro TpyOuareiii ¢parment (3b) MeXaHMYECKH COEOUHSETCS C
MemOpaHo#l (4) Ha mepBoM KoHIE TpyOdaroro ¢parmenta (3b). MexaHuyeckoe COeTUHEHHE
Mexxay MeMOpaHo# (4) u mepBbIM KOHLIOM TpyOuaroro ¢parmenrta (3b) mMoker, B BapuaHTte
OCYIIECTBIIEHHS, OBITh HEITPOHUIIAEMBIM JJIsl TEKy4del cpeabl. T.e., yreuka cpenbl, MPOTEeKA e
Yyepe3 MPOTOUYHBIN KaHAJ pacxoioMepa, He BO3HHKAET Yepe3 MEXaHMYECKOe COSTUHEHHE MEXKTY
meMOpaHnoii (4) u TpyOuateiM pparmenTom (3b).

B BapuanTe ocymiecTBieHHss BTOPOH ()parMeHT OOEpHYTOro 3JIEKTPOAa MEXaHHYECKH
COEAMHAETCS ¢ MEePBbIM (hparMeHTOM 0OepHyTOro snekrpopa. Bropoli ¢parmeHT obGepHYyTOro
3JIEKTPOJIa MOXKET TaKXKe 3JIEKTPHUYECKH COENUHSTBCA C IEPBBIM (pparMeHTOM OOEpHYTOro

snekrpona. Bropoii ¢pparmeHT 00EpHYTOro 3JEKTPOoAa MOXKET, KPOME TOro, SJEKTPUYECKH H
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MEXaHUYECKH COCIMHATHCS C MEPBbIM (PparMeHTOM OOEpPHYTOrO 3JIEKTPOA.

IepBbiii pparmMeHT 0OEPHYTOrO 3JEKTPOAA MPEUMYIIECTBEHHO pa3MeLaeTcsi B MM Ha
HepBON CTOPOHE MbE30ANEKTPUIECKOro Mpeodpa3oBarTensi, a BTOpOil (parMeHT 0OepHyTOro
3JIEKTPONa MPEUMYINECTBEHHO pPa3MeIlaeTcss B WIM Ha BTOPOH CTOPOHE IMbE303JEKTPHUYECKOTO
npeoOpa3oBaTes.

IlepBbiii koHer TpyOwaroro ¢parmentra (3b) mpeamodTUTENBHO COAEPIKUT KPYrioe
OTBEpCTHE W/WiM >JumnTudeckoe orsepcrue. Ilepsblii koHer TpyOuaroro ¢parmenta (3b) B
uneane sBJISIeTCSl KPYIJIbIM OTBEPCTHEM W/MIIM AJUTUNITHYECKHM OTBepcTheM. [Ipencrasisercs,
YTO MEPBBIN KOHEII SIBJISIETCS KPYTJIBIM H/UITH DJUTUIITHYECK M.

[Tbe303meKTpUYeCcKuil mpeodpa3oBaTelib MPEUMYIIECTBEHHO CONEPIKUT TMEPBYIO CTOPOHY
U BTOPYIO CTOPOHY, BTOpasi CTOPOHA MbE303JEKTPUYECKOro mpeodpaszoBaresis oOpalieHa OT
NepBOi CTOPOHBI MbE303JIEKTPUUECKOTO npeoOpaszoBaTets. [Tbe3030€KTpUYECKHIA
npeobpa3oBaTesib MPEANOYTUTEIHHO COAEPIKUT MEPBYI MOBEPXHOCTh M BTOPYIO MOBEPXHOCTb,
BTOpasi MOBEPXHOCTh MbE303JEKTPHUYECKOr0 Mpeodpa3oBaTesisi pa3MeIlaeTcss HAlPOTUB MEPBOIt
MIOBEPXHOCTH MbE303JIEKTPUYECKOro nmpeodpasosatens. [Ibe30anexTpudeckuil mpeodpa3oBaTelb
B HJealie COIEPKUT IMEPBYI0 MOBEPXHOCTb W BTOPYIO IMOBEPXHOCTb, BTOpas MOBEPXHOCTHb
MbE303JICKTPHUECKOTO npeoOpasoBaTes obparueHa oT nepBoi MIOBEPXHOCTH
MbE303JICKTPHUYECKOT0 Mpeodpa3oBaTes.

CornacHO acCmeKTy TEKYIIero OTKPBITHs, OOEPHYTBIH 3JIEKTPON COICPIKUT TMEPBYIO
MIOBEPXHOCTb U BTOPYIO MOBEPXHOCTb. [IpencTaBisiercsi, 4TO mepBasi MOBEPXHOCTb OOEPHYTOrO
HJIEKTPONA pa3MelLIaeTCcs B WK Ha MEPBOH CTOPOHE MbE303JIEKTPHYECKOro npeodpasosarens, a
BTOpasi MOBEPXHOCTb OOEPHYTOrO 3JEKTPOAa pa3MellaeTcs B WJIM Ha BTOPOH CTOpOHE
IbE302JIEKTPHUYECKOro mpeoOpasoBatensi. Kpome TOro, mpeacraBisiercs, 4YTO IepBas
HOBEPXHOCTb OOEPHYTOrO JJIEKTPOJA pa3MEINaeTcss B MJIM Ha TEpPBOH IOBEPXHOCTH
IbE303JIEKTPHUYECKOr0 MpeoOpa3oBaTess, a BTOpas MOBEPXHOCTb OOEPHYTOro 3JEKTPOoAa
pa3MeraeTcsi B UM Ha BTOPOI MOBEPXHOCTH IhE303JIEKTPHUYECKOr0 peodpa3oBarTeis.

Bropasi CTOpOHa Mbe303JEKTPUYECKOr0 Mpeodpa3oBaTessi MOXKET MeXaHHYECKH
coenuHsAThCs ¢ kabenem (7). Bropasi cTopoHa Mbe303JIEKTPUYECKOTO MPEoOpa3oBaTelisi MOKET
TaKKe HJIEKTPUUECKU coenuHAThes ¢ kabenem (7). Kpome Toro, mpencraBiisieTcs, 4To BTOpas
CTOpOHA TMbE303JIEKTPUUECKOr0 Mpeodpa3oBaTesisi MOXKET HEMOCPENCTBEHHO JJIEKTPUYECKU
coennHAThCS ¢ kadeneM (7). JlomomHUTENbHBIN AaTYHK (2) MOKET MEXaHUYECKH COEIHHATHCS C
kabenem (7). JlomonmHUTENbHBINA HaTYHK (2) MOXKET TaKKe HJIEKTPHUECKH COSUHITHCA ¢ Kabenem
(7). MononxauTENbHBIA AaTYHK (2) MOXKET TaKKe HETIOCPEICTBEHHO SJIEKTPUUECKU COEINUHSATHCS
¢ kabenem (7). Taxxke, BTOpasi MOBEPXHOCTh MbE303JIEKTPUIECKOTO MpeoOpa3oBaTeNisi MOXKET
MEXaHHYECKH COenUHAThCS ¢ Kabemem (7). Bropas MOBEPXHOCTb IMbE303JIEKTPUIECKOTO
npeobpaszoBaTeNsi MOKET, KpOME TOTO, SJIEKTPUUIECKH coenuHsaThes ¢ kadenem (7). Kpome Toro,
NPECTABISIETCS, YTO BTOpPAsl MOBEPXHOCTH IMbE303JEKTPHYECKOro MpeoOpa3oBaTesisi MOKET
HETIOCPEACTBEHHO  3JIEKTPUYECKH coenuHATbes ¢ kabemem (7).  HemocpencrBeHHOe
SJIEKTPUYECKOE COENMHEHHE MeXIy »>JeMeHTOM u kabenem (7) moxpasyMeBaer, dYTO

JOTIOJTHUTEJIbHBIN 3JIEMEHT, B YaCTHOCTH, OOEPHYTBIN 3JIEKTPO, SJIEKTPHUECKH HE Pa3MeLIaeTCs
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MEXIy dJIeMeHTOM U Kabenem (7).

Hacrosiimee oTkpbITHE, KPOME TOTO, COASPIKUT MHPOPMALIUIO O KaKOM-JTnO0 13 y370B (1)
JaTYNKa, PACKPBITHIX B JAHHOM JOKYMEHTE, IIPU 3TOM JOMOJHUTENbHBIN NaTuuK (2) comepskuT
npeoOpa3oBaTeNlb TEMIIEPATYPBI; U

IIPU 5TOM TepMoIipeoOpaszoBareb coenuusiercs ¢ kabenem (7).

[IpencraBnsercs, 4dTO TepMompeoOpa3oBaTeilb CONEPXKHUT  PE3HCTOP, HMEFOLIUH
OTPULIATENbHBIH TEeMIepPaTypHbIH KO3(Q(UIMEHT WIM MOJOXKUTENbHbIH TeMIIepaTypHBIH
koo duument. Kpome TOro, mpencraBisercsi, 4TO TepMOIIpeoOpa3oBaTelb CONEPIKUT PEIUCTOP
Nil00 w/mmm pesucrop NilOOO w/mnm pesucrop Pt100 w/mmm pesuctop Pt1000. Taxxke
NPEACTABIISIETCS, YTO TEPMOINPEOOPa30BATENb SBISETCS PE3UCTOPOM, UMEIOIUM OTPULIATEIbHBIH
TEMIEepPaTypHbIl  KO3(Q(GUIUEHT WM TOJOXKHUTENbHBIA TeMnepaTypHblii  Ko3(pduumeHtT.
JIOTIOJTHUTENBHO TPEACTABISIETCs, YTO TepMmornpeobpasoBarens sBisiercss pesucropoMm Nil0O
u/mmm pesuctopoM Nil1000 w/mmm pesuctopom Pt100 w/mmm pesucropom Pt1000.

CornmacHo acmeKkTy HAaCTOSALIEr0 OTKPBITHS, TEPMONPeoOpa3oBaTesib  CONEPIKUT
tepmoniapy. COrlacHO CBSI3aHHOMY AaCIIEKTY HACTOSIIErO OTKPBITHS, TEPMOMpeoOpazoBaTesb
SIBJIAETCS] TEPMOMNAPOM.

TepmonpeoOpa3oBaTesib  MOKET MEXaHHMYECKH CoenuHsThcsi ¢ kabemem (7).
TepmonpeoOpa3oBaTesib MOKET TAK:KE IJIEKTPUIECKU COSTUHATHCS ¢ kKabenem (7). B BapuanTte
OCYIECTBIIEHHS TEPMOIPEOOPa30BaTEND HIEKTPHUECKH U MEXAHUUECKU COCIMHSETCS ¢ Kabenem
(7).

CormacHo acmekTy HaCTOSLIEro OTKPBITUS, TEPMONPeoOpa3oBaTeNb  CONEPIKUT
ONTUYECKUH TepMomnpeoOpa3oBaTesb, TaKOW Kak ONTOBOJIOKOHHAs Op3rroBCKasl pelleTka.
CornacHo CBSI3aHHOMY acCIEKTy HACTOSIIIEro OTKPBITHS, TEpMONpeoOpa3oBaTesb SBISETCA
OIITOBOJIOKOHHOW ~ OparroBckoit  permetkod. OnTudeckuil TepMompeoOpa3oBaTeslb MOXKET
MEXaHUYECKU COeAMHAThCs ¢ kabenem (7). Onrudeckuii TepMonpeodpa3oBaTeb MOXKET TaKkKe
ONTHYECKU COenuHAThCS ¢ KabeneMm (7). Jlnst atoro kabenb (7) MOXKET comep:KaTh OOHO WJIH
Oonee onTUYecKMX BOJIOKOH. ONTHYECKHWE JATYMKU MPHUOAIOT NPEUMYyINecTBa  BO
B3PBIBOOTIACHBIX W/WJIN OMACHBIX OKPY KEHHSIX.

Tekyimee OTKpBITHE, KPOME TOT'O, COIAEPKUT WHPOPMALIUIO O KAaKOM-JUO0 u3 y3i10B (1)
JaTYuKa, PACKPBITHIX B JAHHOM JOKYMEHTE, MPH 3TOM NepBasi CTOPOHA IMbE303JIEKTPUIECKOTO
npeoOpaszoBaTelisi yCTaHABIIMBAETCS HA MeMOpaHy (4) uepes CJIOi MOJTMMEepPHOUN CMOJTBL, U

MIPU 3TOM CJION NOJMMEPHON cMOJbl MeHbLIE SO0 MKM TOJIIMHOM.

B BapuaHTe OCYILIECTBIEHUS CJION MOJUMEPHON CMOJIBI COAEPKUT CJIOW B3MOKCHUIHON
CMOJIBl. B anbTepHAaTUBHOM BapUaHTE OCYLIECTBIIEHHS CJIOH IOJUMEPHOW CMOJBI CONEPIKUT
cJI0# o3 (pUPHON CMOJIBL.

B criennanbHOM BapuaHTe OCYLIECTBJICHHUS CJIOM MOJUMEPHON cMoJbl MeHblIe 200 MKM
TOJUIMHON. B npyrom BapuaHTe OCYILUECTBJIEHUs CJIOM MOJUMEPHONU CMOJbl MeHbuie 100 Mkm
TOJILUHOM.

Tekyiee OTKpBITHE, KPOME TOTO, COAEPKUT WHPOPMALIUIO O KaKOM-JIO0 u3 y3iioB (1)

AAaTUUKA, paCKPbIThIX B JAHHOM OJOKYMCHTC,
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IpU 3TOM TEpBbIH (PparMeHT OOEPHYTOrO SJIEKTPOAA SJIEKTPUYECKH COEAUHSIETCS C
HepBO CTOPOHOM MbE303JIEKTPUIECKOro Mpeodpa3oBaTess;, U

BTOPOil (pparmMeHT OOEPHYTOrO JIEKTPONA SIBISETCS SJIEKTPUYECKU HU30JHUPOBAHHBIM OT
BTOPOI1 CTOPOHBI MbE303JIEKTPUUECKOTr0 MPeodpa3oBaTes.

Hacrositee oTkpbITHE, KPOME TOTO, COAEPKUT HHPOPMALIHIO O KaKOM-JTH00 U3 y3510B (1)
JaTYuKa, PACKPBITHIX B TAHHOM TOKYMEHTE,

NPU 3TOM TMEpBbIH (PparMeHT OOEPHYTOro 3JIEKTPOAA HEMOCPEACTBEHHO 3JIEKTPUYECKU
COEIUHSIETCSI C TIEPBOI CTOPOHOM MbE303JIEKTPUIECKOr0O Tpeodpa3oBaTelsi; U

BTOpPOiT parmMeHT OOEPHYTOrO ANEKTPOIA SBJISETCS SJIEKTPUYECKHA U30JHPOBAHHBIM OT
BTOPO#1 CTOPOHBI MTbE303JIEKTPUUECKOTr0 MPeodpasoBaTeis.

Tekyiee OTKpBITHE, KPOME TOT'O, COIAEPKUT WHPOPMALIUIO O KAaKOM-JUO0 u3 y3510B (1)
JaTYHKa, PACKPBITHIX B TAHHOM JIOKYMEHTE,

Py 3TOM TEpBbIH (parMeHT OOEPHYTOro SJIEKTPOAa SJIEKTPUYECKH COEAUHSIETCS C
NIepBOI CTOPOHOM MbE303JIEKTPUIECKOro MpeodpasoBaTessi.

Hacrosiimee oTKpbITHE, KPOME TOTO, COAEPKUT HHPOPMALIUIO O KaKOM-JTuO0 13 y3JoB (1)
JaTYUKa, PACKPBITHIX B TAHHOM JIOKYMEHTE,

IPU 5TOM TMEpPBbIil (parMeHT OOEpHYTOro 3JIEKTPOAa HEMOCPEIACTBEHHO 3JIEKTPUYECKU
COENIMHSIETCsI C MIePBOI CTOPOHOH MbE303IEKTPUUYECKOr0o MpeodpasoBaTersi.

Texyiiee OTKpbITHE, KPOME TOTO, COAEPKUT MHPOPMALHMIO O KaKOM-In00 u3 y37oB (1)
JaTYUKa, PACKPBITHIX B JAHHOM TOKYMEHTE,

P 3TOM OOEPHYTBIN 3JIEKTPOJ CONEPIKUT MOCTOBOMH 3JIEMEHT; U

MOCTOBOH 3JIEMEHT 3JIEKTPHUYECKH W/WIM MEXaHMYeCKH COEIMHSIET NepBbli (parMeHT
00epHYTOro 3JIEKTPOIa CO BTOPBIM (PparMeHTOM O0OEpPHYTOrO AJIEKTPOLA.

CornacHO aCneKTy HacTOSIIErO OTKPbITHS,

nepBasi MOBEPXHOCTb OOEPHYTOTO 3JIEKTPOAA 3JIEKTPUUECKH COEAMHSETCS C IepBOH
TIOBEPXHOCTBIO MbE303JIEKTPUIECKOTO Mpeodpa3oBaTerisi;

BTOpasi IOBEPXHOCTh OOEPHYTOTO AJIEKTPO/A SIBIISIETCS SJIEKTPUUECKH U30JIUPOBAHHOMN OT
BTOPOI1 MOBEPXHOCTHU MbE303JIEKTPUUYECKOTO MPeodpa3oBaTes; 1

nepBasi MOBEPXHOCTh OOEPHYTOrO 3JEKTPOAA JJIEKTPUYECKH COEIUHSETCS CO BTOPOM
MOBEPXHOCTHIO 00EPHYTOTO 3JIEKTPOA.

CornacHO JOTMOMHUTEIPHOMY aCHEKTY TEKYIIEero OTKPbITHS,

nepBas MOBEPXHOCTb OOEPHYTOTO  3JEKTPOAa HEMOCPENCTBEHHO 3JIEKTPUYECKU
COENIMHSIETCsI C TIEPBOI MOBEPXHOCTHIO MbE303IEKTPUIECKOr0 Mpeodpa3oBaresis;

BTOpAasi IOBEPXHOCTb OOEPHYTOrO AJIEKTPOA SIBIISIETCS SJIEKTPUUECKH U30JIMPOBAHHOMN OT
BTOPOI1 MOBEPXHOCTH MbE303JIEKTPHUYECKOr0 Mpeodpa3oBaTes, U

nepBass MOBEPXHOCTb OOEPHYTOTO  3JEKTPOAa HEMOCPENCTBEHHO 3JIEKTPUYECKU
COENIMHSIETCsI CO BTOPOI MOBEPXHOCTBIO O0EPHYTOr'0 3JIEKTPOA.

CornacHo ele OTHOMY aCHeKTy HACTOSILIErO OTKPbITHS,

00epHYTHII JIEKTPO]] CONEPKHUT MOCTOBOH JJIEMEHT;

MOCTOBOH 3JIEMEHT 3JIEKTPUYECKU W/WIM MEXAHUYECKH COEIUHSET IEPBYIO MOBEPXHOCTD
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00epHYTOr0 3JIEKTPOA CO BTOPOH MOBEPXHOCTBIO OOEPHYTOrO 3JIEKTPOJA.

IlepBasi MOBEPXHOCTb OOEPHYTOrO 3JIEKTPOAA MPEUMYIIECTBEHHO OTJIMYAETCS] OT BTOPOM
MOBEPXHOCTH OOEPHYTOrO 3JIEKTPOA.

Texyiiee oTKpbITHE, KPOME TOTO, COAEPKUT MHPOPMALMIO O KakOM-IuOo u3 y3ioB (1)
JaT4YMKa, PACKPBITHIX B JAHHOM JOKYMEHTE,

IIPY STOM JIOTIOJTHUTENbHbIN AaT4HK (2) 3NeKTpuydecku coenunsiercs ¢ kabenem (7); u

IIPY 5TOM JIOTIOJIHUTENbHBIN JaTyuK (2) pa3mernaercsi BO BTOPOM (parMeHTe 00epHyTOro
3JIEKTPONIA.

Hacrosituee oTkpbiTHE, KPOME TOTO, COAEPKUT HHPOPMALIUIO O KaKOM-JTH00 13 y3J10B (1)
JaT4YHKa, PACKPBITHIX B JTAHHOM HOKYMEHTE,

IPU 3TOM JOTIOJHUTENbHBIN AaTUUK (2) HEMOCPENCTBEHHO 3JIEKTPUIECKH COEAUHSIETCS C
kabenem (7); u

Py 3TOM JOMOJIHUTEbHBIA narTduk (2) pa3melaeTrcss B WM PSAOM CO BTOPBIM
(dbparmMeHTOM 0OEpPHYTOTO 3JIEKTPOJIA.

Hacrosiiiiee OTKpbITHE TOMOJHUTENBHO COASPIKUT HUHPOPMALIMIO O KAaKOM-JTUOO0 U3 y3JIOB
(1) matumka, pacKpbITHIX B JTAHHOM JIOKYMEHTE,

IPU 3TOM JOTOJIHUTENbHBIA AaTYMK (2) SJEKTPUYECKH U MEXAHUYECKH COSIUHSIETCS C
kabenem (7); u

IpU 3TOM JOMOJIHUTEbHBIA naTyuk (2) pasMmemaercss B WIH PSAOM CO BTOPBIM
(dbparmMeHTOM 0OEpPHYTOTO JIEKTPOLIA.

Hacrosiiiiee OTKpbITHE, KPOME TOTO, AOMOJHUTEIBHO COAEPIKUT MH(POPMALIUIO O KaKOM-
6o u3 y350B (1) maTduka, pacKpbITHIX B JaHHOM JTOKYMEHTE,

IIPU 5TOM JIOTIOJTHUTENbHBIH JaTYHK (2) MeXaHUUECKH U HeTTOCPEACTBEHHO JJIEKTPUIECKU
coenunsiercsi ¢ kabenewm (7); u

IpPU 3TOM JONOJIHUTEIbHBIH NaTyuk (2) pasmemaercss B WM PSAOM CO BTOPBIM
(bparmMeHTOM O0EpPHYTOTO 3JIEKTPOIA.

Tekyiiee OTKpbITHE, KPOME TOTO, COAEPKHUT MHPOPMAIMIO O KaKOM-IHO0 u3 y370B (1)
JaT4YKKa, PACKPBITHIX B TAHHOM AOKYMEHTE U COEpIKaIlUX TEPMOIpPeodpa3oBaTeb,

Ipyd 3TOM TepMorpeoOpasoBaTeb HEMOCPEACTBEHHO JJIEKTPUUECKH COEIUHSIETCS C
kabenem (7); u

IPU 3TOM TEPMOIPeoOpPa30BaTENb Pa3MEIAeTCsl B WIIM PSIOM CO BTOPBIM (pparMeHToM
00epHyTOro 3JIeKTPOAa.

Tekyiuee OTKpbITHE NOMOJHHUTENBHO CONEPKUT MH(POPMALMIO O KAKOM-JIUOO U3 Y3JIOB
(1) naT4uka, pacKpbITHIX B JAHHOM JOKYMEHTE M COAEPIKaIINX TepMONpeodpa3oBaTelib,

Ipyd 3TOM TepMOnpeoOpa3oBaTeilb HIEKTPUYECKH U MEXaHMYECKU COEAMHSIETCS C
kabenem (7); u

IpU 3TOM TEPMOIpPeoOpa3oBaTENb Pa3MEIIAeTCsl B WIIM PSOM CO BTOPBIM (PparMeHToM
00epHYTOr0 3JIEKTPOAA.

Hacrosiiiiee OTKpbITHE, KPOME TOTO, AOMOJHUTEIBHO COAEPIKUT MH(POPMALUIO O KaKOM-

6o w3 y3noB (1) nmarymka, pPacKpBITBIX B JaHHOM JOKYMEHTE U COAEpIKaIluX
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TepMoIpeoOpa3oBarTeb,

IpU 3TOM TEPMONPeoOpa3oBaTENlb MEXAaHHMUECKH M HEMOCPEICTBEHHO 3JIEKTPUYECKU
coenuHsercs ¢ kabenem (7); u

IPU 3TOM TepMOIIpeodpa3oBaTesb Pa3MEIlaeTCsl B UIM PSAAOM CO BTOPHIM (pparmMeHTOM
00EpHYTOro 3JIEeKTPOAA.

Hacrosiiiee OTKpBITHE, KpOME TOTO, COAEPKUT HHPOPMALIMIO O KaKOM-1100 13 y3710B (1)
JaTYUKa, PACKPBITHIX B JAHHOM JIOKYMEHTE,

IIPU 3TOM JIOTIOJIHUTENbHBIN JaTYuK (2) HEMOCPENCTBEHHO DJIEKTPHUYECKH COSAHHSIETCS C
kabenem (7); u

NpU  OSTOM JIOTIOJIHUTENbHBIA AaTduk (2) pasMmemaercs B TpeAenax 2 MM,
MPEINOYTUTENIBHO B mpeaesiax 1 MM, OT BTOpOro ¢parmMeHTa 00epHyTOro 3JIeKTPOa.

Hacrositee OTKpbITHE JOMOJHUTENBHO CONEPIKUT MH(POPMALMIO O KAKOM-JINOO U3 Y3JI0B
(1) matumka, pacKpbITHIX B JTAHHOM JIOKYMEHTE,

NPU 3TOM JOTIOJHUTENBHBIA NATUUK (2) 3JIEKTPUYECKH U MEXaHUYECKU COEUHSETCS C
kabenem (7); u

OpU 3TOM JIOTIOJIHUTENbHBIH maTduk (2) pasMmemaercs B TpeAenax 2 MM,
MPEINOYTUTENBHO B MpeaeniaXx 1 MM, OT BTOporo ¢parMeHTa o0epHyTOro 3JIEKTPO.a.

Hacrosimee oTkpeITHE, KPOME TOTO, AOMOJHHUTENBHO COAEPKUT HHYOPMAIHIO O KAKOM-
6o u3 y350B (1) maTduka, pacCKpbITHIX B JAaHHOM TOKYMEHTE,

IPY 3TOM JIOTIOJIHUTENbHBIN NaTUUK (2) MEXaHMYECKU U HEMOCPEACTBEHHO 3JIEKTPUIECKU
coenussieTcs ¢ kabenem (7); u

OpU OSTOM JIOTIOJIHUTENbHBIN martduk (2) pasmemiaercs B IpeAenax 2 MM,
NPEANOYTUTENBHO B IIpeaenax 1 MM, OT BTOporo (¢parmMeHTa 00epHyTOro 3JIeKTPOa.

Tekymee oTkpbITHE, KPOME TOTO, COAEPIKUT MH(POPMALUIO O KaKOM-IHO0 u3 y35oB (1)
JaT4YMKa, PACKPBITBIX B JAHHOM JOKYMEHTE M COAEp KaIlUX TepMONpeoOpa3oBaTeb,

NpU 3TOM TepMOIpeoOpa3oBaTeib HEMOCPEACTBEHHO SJICKTPUYECKH COEIUHSETCS C
kabenem (7); u

IPU 3TOM TepMOMpeoOpa3oBaTeNib pa3MeLaeTcss B npeaeaax 2 MM, IPEANOUTHTEIbHO B
npenesnax 1| MM, oT BToporo gparmeHTa 00epHyTOro 3JEKTPOaa.

Tekyluee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KAKOM-JUOO H3 Y3JIOB
(1) matumka, pacKpbITHIX B JAHHOM JIOKYMEHTE H COIEPIKAIUX TEPMOINPeodpa3oBaTelb,

OpU 3TOM TEPMONPEoOpa3OBaTeNlb JJICKTPUUECKH M MEXAHMYECKH COEIUHSETCS C
kabenem (7); u

IPU 3TOM TepMOmpeoOpa3oBaTeNb pa3MeLIaeTcsl B Ipeaenax 2 MM, IMPEANOUTHTEIbHO B
npenesnax 1| MM, oT BToporo parmenta 00epHyTOTO SJIEKTPOAA.

Hacrosimee oTkpeITHE, KPOME TOTO, AOMOJHHUTENBHO COAEPKUT HHYOPMAIHIO O KAKOM-
mi6o w3 y3nmoB (1) nmaTdmka, pacKpPHITBIX B JAHHOM JOKYMEHTE U COAEpIKaIINX
TepMOoIpeodpa3oBaTeb,

IpU 3TOM TEPMONPeoOpa3OBaTEeNlb MEXAaHMUECKH M HEMOCPEICTBEHHO 3JIEKTPUYECKU

coenussieTcs ¢ kabenem (7); u
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IPU 3TOM TepMOIpeoOpa3oBaTeNb pa3MeLIaeTcsl B Ipeaenax 2 MM, IPEANIOUTHTEIbHO B
npenenax 1| MM, ot Broporo parmerra 00epHyTOrO JIEKTPOAA.

bnuzocte Mexay TepMonpeoOpa3zoBaTeieM U MbE303JIEKTPHUECKUM IpeodpasoBareieM
yIIy4IIaeT TEPMHUECKOE COSMHEHNE MEX 1y HOCUTEJIEM BHYTPH ITyTH NPOTEKAHUS pacxopomepa
U TepMOIIpeoOpa3oBaTeNeM.

Hacrosiiiiee OTKpbITHE TOMIOJHUTENBHO COAEPKUT HHPOPMAHUIO 0 KAaKOM-JIH0O0 U3 y3JI0B
(1) matuuka, pacKpbITbIX B JAHHOM JIOKYMEHTE,

IIPU 5TOM JIOTIOJIHUTEJIBHBIHN JaTuuK (2) 3NeKTpHUecKu coenuusiercs ¢ kadenem (7); u

NpU 3TOM JIOTIOJHUTENIbHBIM JaT4MK (2) YyCTAHABJIMBAETCSI HA BTOPYH CTOPOHY
MIbE303JIEKTPHUECKOTO MpeoOpa3oBaTes.

Tekyiuee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KAKOM-JUOO W3 Y3JIOB
(1) matumka, pacKpbITBIX B JaHHOM JOKYMEHTE M COIEpPIKAIIUX IOMOJHUTEIbHBIN MaTyukK (2) B
WIH PSZOM CO BTOPBIM (pparMeHTOM OOEpHYTOTO 3JIEKTPOAA,

OpU 3TOM JIOTIOJHUTENIbHBIA JaT4iK (2) yCTaHABIMBAETCS HAa BTOPYH CTOPOHY
MBE303JIEKTPHUECKOTO Mpeodpa3oBaTes.

Texyimee OTKpbITHE, KPOME TOTrO, IAOIMOJHHUTEIBHO COIAEPXKUT HH(YOPMAILMIO O KaKOM-
100 u3 y3710B (1) matymka, pacKpbIThIX B JAHHOM JOKYMEHTE M CONEPIKAIIUX TOTIOTHUTEbHBINA
naT4yuk (2) B WIK PSAIOM CO BTOPBIM (pparMeHTOM OOEpHYTOTrO 3JIEKTPOAA,

IPU 3TOM JOTIOJIHUTEIBHBIN JaTYuK (2) HEMOCPEACTBEHHO YCTAaHABJINBAETCS HA BTOPYIO
CTOPOHY IbE303JIEKTPUUECKOrO MpeoOpa3oBaTes.

Texyinee OTKpBITHE AOMOJHUTENIBHO CONEPKUT MH(POPMALMIO O KAKOM-JIHOO W3 Y3JIOB
(1) maT4mka, pacKpbITBIX B JaHHOM JOKYMEHTE M COAEPKAlIMX TepMONpeoOpa3oBaTesb B UIH
PSIIOM CO BTOPBIM (hparMeHTOM OOEPHYTOrO 3JIEKTPOAA,

Opu  3TOM  TepMONpeoOpa3oBaTesb  YCTAHABIMBAETCS HAa  BTOPYO  CTOPOHY
IbE303JIEKTPHUYECKOT0 MPeo0pa3oBaTes.

Tekyiiee OTKpbITHE, KPOME TOTO, IOMOJHHUTEIBHO CONEPKUT MH(POPMALMIO O KAKOM-
6o w3 y3nmoB (1) naTumka, pAcKpBITBIX B JAHHOM JOKYMEHTE M COJAEpIKaIIUX
TEPMOIPeoOPa30BaTENb B HIIU PSIOM CO BTOPBIM (hparMeHTOM 00EpHYTOrO 3JIEKTPO/IA,

NpU 3TOM TepMOoIpeoOpa3oBaTeNib HENMOCPEACTBEHHO YCTAHABIMBAETCS HA BTOPYIO
CTOPOHY IbE303JIEKTPHUUECKOTO Mpeodpa3oBaTes.

Tekyiuee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KAKOM-JHOO W3 Y3JIOB
(1) marumka, pacKpbITHIX B JTAHHOM JIOKYMEHTE,

IPY 3TOM JOTIOJIHUTEIBHBIN JaTUuK (2) 3IEeKTpHUecKd coequHsiercs ¢ kadenem (7); u

IIPY 3TOM JOTIOJIHUTEIbHBIN naTuuk (2) ycraHaBiuBaeTcst Ha kabens (7).

Texyiuee OTKPBITHE AOMOJHUTEIBHO CONEPKUT WH(POPMAIMIO O KAKOM-JHOO W3 Y3JIOB
(1) matumka, pacKpbITBIX B JaHHOM JOKYMEHTE M COIEpPIKAIIUX AOTONHUTEIbHBIN MaTyukK (2) B
WJIN PSZIOM CO BTOPBIM (pparMeHTOM 00EpHYTOTO 3JIEKTPOAA,

npu 3ToM kadensb (7) conep:kut rudkuii Kabenb,

npu 3ToM rudkuii kabens npu temneparype 293 K nmeer, no MeHblueil Mepe, B OJHOM

HanpasyeHnu moayib FOura menee 500 Mlla; u
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IPY 5TOM JIOTIOJIHUTEIBHBIN JaTuuK (2) yCTaHABJINBAETCS HA THOKHUI KaOenb.

Texyimee OTKpbITHE, KPOME TOTrO, AOIMOJHUTEIBHO COMAEPKUT HH(POPMALIHIO O KaKOM-
100 u3 y3710B (1) matymka, pacKpbIThIX B JAHHOM JOKYMEHTE U CONEPIKAIUX JOTOIHUTENbHBIN
naTyuk (2) B WK PAIOM CO BTOPBIM (pparMeHTOM OOEpHYTOTrO 3JIEKTPOAA,

npu 5ToM Kabenb (7) comepkut rudkuii kabens;

npu 3ToM rudkuii kabenp npu Temmneparype 293 K umeer, no MeHbluell Mepe, B OHOM
HanpasyieHuu moayib FOura menee 500 Mlla; u

NIPU 3TOM JIOTIOJIHUTENIbHBINA 1aT4MK (2) HEMOCPEACTBEHHO YCTAaHABJIMBAETCS HA TMOKUIA
kabenb.

Tekyiiee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KAKOM-JUOO W3 Y3JI0B
(1) maT4mka, pacKpbITHIX B JAHHOM JOKYMEHTE M COAEPIKAIIMX TEpMONpeoOpa3oBaTeb B MIIH
PSIIOM CO BTOPBIM (pparMeHTOM OOEPHYTOTO 3JIEKTPOA,

npu 3ToM kadenb (7) conepKuT rudkuii Kabeb,

npu 3ToM rudkuii kabenp npu Temneparype 293 K umeer, mo MeHblneil Mepe, B OJHOM
HanpasyeHun moayib FOura menee 500 Mlla; u

IPY 3TOM TE€PMOTIPEOOPa30BaTENb YCTAHABINBAETCS HA THOKUIT KaOeb.

Tekyimee OTKpBITHE, KPOME TOTrO, IAOIMOJHHUTEIBHO COMAEPXKUT HH(YOPMAILMIO O KaKOM-
mi6o w3 y3nmoB (1) nmaTumka, pacKpBITBIX B JAaHHOM JIOKYMEHTE M COJAEPIKaIINX
TEepPMOIPeoOPa30BaTEIb B I PSIIOM CO BTOPBIM (PparMeHTOM 0OEpHYTOrO 3JIEKTPONIA,

npu 3ToM kadenb (7) conepkuT rudkuii Kabens,

npu 3ToM rudkuii kabens npu temneparype 293 K nmeer, no MeHblueil Mepe, B OJHOM
HanpasyeHuu moayib FOura menee 500 Mlla; u

IpU 3TOM TepMOIpeoOpa3oBaTesib HEMOCPEICTBEHHO YCTAHABJIMBAECTCS HAa THUOKUH
Kabenb.

Tekymee OTKpbITHE NOMOJHHUTENBHO COAEPKUT MH(POPMALMIO O KAKOM-IHOO M3 Y3JIOB
(1) matumka, pacKpbITBIX B JAHHOM JOKYMEHTE M COIEpPIKAIIUX JOMOJHUTEIbHbIN MaT4uK (2) B
WU PSZIOM CO BTOPBIM (pparMeHTOM 00EpHYTOTO 3JIEKTPOAA,

npu 3ToM kadenb (7) sBnsiercss THOKUM Kadesem;

npu 3ToM rudkuii kabens npu Temneparype 293 K umeer, mo MeHblueil Mepe, B OJHOM
HanpasyeHuu moayib FOura menee 500 Mlla; u

IPY 3TOM JIOTIOJIHUTEIBHBIN JaTuuK (2) yCTaHABJINBAETCS HA THOKHUI Kabeb.

Hacrosimee oTkpeITHE, KPOME TOTO, AOMOJHUTEIBHO COAEPIKUT MHYOPMALIHIO O KaKOM-
100 u3 y3710B (1) matymka, pacKpbIThIX B JAHHOM JOKYMEHTE U CONEPIKAIIUX TOTIOTHUTEbHBINA
naT4yuK (2) B WIK PSAIOM CO BTOPBIM (pparMeHTOM 00EpHYTOrO 3JIEKTPOAA,

npu 3ToM kadenb (7) sBnsiercs THOKUM Kadesem;

npu 3ToM rudkuii kabenp npu temneparype 293 K umeer, no MeHbIIe Mepe, B OTHOM
HanpasyeHuu moayib FOura menee 500 Mlla; u

IPU 3TOM JIOTIOJHUTENbHBINA 1aT4MK (2) HEMOCPEACTBEHHO YCTaHABIMBAETCS HA THOKHIA
kabenb.

Hacrosimee oTKpbITHE JOMOJHUTENBHO CONEPKUT HHPOPMALIUIO O KAKOM-JIHOO U3 Y3JI0B
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(1) maTumka, pacKpbITHIX B JAaHHOM JOKYMEHTE M COAEPKAIIMX TepMOINpeoOpa3oBaTeib B WUIH
PSIIOM CO BTOPBIM (PparMeHTOM OOEPHYTOTr'O 3JIEKTPOA,

npu 3ToM kadenb (7) saBnsiercs THOKUM Kadesem;

npu 3ToM rudkuii kabenp npu temneparype 293 K nmeer, no MeHblueil Mepe, B OZHOM
HanpasyieHuu moayib IOura menee 500 Mlla; u

IIPU 5TOM TE€PMOIIPe0oOpa30BaTeNb YCTAHABINBAETCS HA THOKUIT Kabenb.

Hacrosiiiee oTKpbITHE, KPOME TOTO, AOMOJHUTEIBHO COAEPIKUT MH(POPMALUIO O KaKOM-
6o w3 y3noB (1) naTumka, pAcKpBITBIX B JAHHOM JIOKYMEHTE M COJAEpIKaIIUX
TEPMOMNPeoOpa30BaTEsb B HIIU PSIIOM CO BTOPBIM ()parMeHTOM 00EpHYTOrO 3JIEKTPOIa,

npu 3ToM kadenb (7) sBnsiercss THOKUM Kadesem;

npu 3ToM rudkuii kabenps npu Temneparype 293 K umeer, mo MeHblneil Mepe, B OJHOM
HanpasyeHuu moayib FOura menee 500 Mlla; u

IpU 3TOM TepMONpeoOpa3oBaTesib HEMOCPEACTBEHHO YCTAHABIMBAETCS HA THOKHH
kabenb.

Hacrosimmee OTKpbITHE TakkKe COAEPKHUT HHOOPMALMIO O KakoM-inbo u3 y3nos (1)
JaTYUKA, PACKPBITHIX B JTAHHOM JTOKYMEHTE,

IpU 3TOM JOMOJIHUTENbHBIN AaT4MK (2), MHE303JIEKTPHUYECKHH mpeodpaszoBaTenb U
OOEpHYTBIN 3JEKTPON PAa3MEIIAIOTCS MEXKIY BHYTPEHHMMH CTEHKaMH TpyOdaroro ¢gparmeHra
(3b).

TpyOuatenii ¢parmenr (3b) B wumeanme COmEpPKUT BHYTPEHHIOK CTEHKY, W
JOTIOJTHUTEIbHBIA aT4HK (2), Mbe303JIeKTPUUIECKUl npeoOpa3oBareib U OOCPHYTHINA SJIEKTPOA
OKPY’KarOTCsl BHYTPEHHEN CTeHKOH TpyOuaToro ¢gpparmenTa (3b).

Hacrosiiiiee OTKpBITHE TakXKe CONEPKHUT HMHPOpPMAIMIO O KakoM-nbOo u3 y3ioB (1)
JaTYUKa, PACKPBITHIX B JAHHOM JIOKYMEHTE,

npu SToM MemOpaHa (4), HONMOJHUTENbHbIA AaT4MK (2), MbE303JEKTPUIECKUI
npeoOpa3oBaTesib M OOEPHYTBIH 3JEKTPOA pPa3sMELIAOTC MEKAY BHYTPEHHHUMH CTEHKAMHU
Tpybuaroro ¢gparmenta (3b).

Hacrositee OTKpbITHE JOMOJHUTENBHO CONEPKUT UHPOPMALIMIO O KAKOM-JINOO U3 Y3JIOB
(1) matumka, pacKpbITBIX B JAHHOM JIOKYMEHTE H COIEPIKAIIUX TEPMONPeodpa3oBaTelb,

IIPH 3TOM TepMOMpeodpa3oBaTelb, Mbe303IEKTPUIECKUH peodpa3oBaTeib U 00EPHYTHIN
3JIEKTPOJ] Pa3MEIIAIOTCS] MKy BHYTPEHHHMH CTEHKaMu TpyOuaToro ¢pparmenTa (3b).

Hacrosimee OoTKpbITHE JOMOJHUTENBHO CONEPIKUT HHPOPMALIMIO O KAKOM-JINOO U3 Y3JI0B
(1) matumka, pacKpbITHIX B JAHHOM JIOKYMEHTE U COAEPIKAIINX TePMOITpeoOpa3oBaTeb,

npu  3ToM  MemOpaHa  (4),  TepmompeobOpa3oBaTellb,  MbE303JEKTPHUUSCKHN
npeoOpas3oBaTesib U OOEPHYTBHIH 3JEKTPOA Pa3MEINAIOTCS MEXIy BHYTPEHHHMH CTEHKAMH
Tpybuaroro gparmenta (3b).

Texy1ee OTKpBITHE TAKIKE COAEPIKUT HHPOPMALINIO O KakoM-Tn00 U3 y31oB (1) narumka,
PACKPBITHIX B JAHHOM JIOKYMEHTE,

npu 3ToM (parmeHT kadens (7), Takoi kak rHOkuii (pparMeHT kaOes, JOTOIHUTEIbHbIHI

natuuk (2), TMbe303JIeKTpUUECKHi mpeoOpasoBaTesnb U OOEPHYTHIH 3JEKTPON Pa3MEINAIOTCs
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MEXAy BHYTPEHHUMH CTeHKaMu TpyO4aroro ¢pparmenta (3b).

Texyinee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KAKOM-JHOO W3 Y3JIOB
(1) matumka, pacKpbITHIX B JAHHOM JIOKYMEHTE M COJEPIKAIIUX TEPMOIIpeoOpa3oBaTeb,

npu 3ToM (Qparment kabens (7), Takoi kak ruOkuit ¢parmeHT Kkalens,
TepMOIIpeoOpa3oBaTelib, IbE30INEKTPUUECKHI mpeodpasoBaTesb W OOEPHYTBHIH 3JIEKTPOX
pa3sMeInarTCs MKy BHYTPEHHHMH CTeHKaMu TpyO4aroro ¢pparmenra (3b).

Tekymee OTKpbITHE NOMOJHHUTENBHO COAEPKUT MH(POPMALMIO O KAKOM-IHOO M3 Y3JIOB
(1) natumka, pacKpbITBIX B JAHHOM JIOKYMEHTE M COIEPIKAIIUX TEPMONPeodpa3oBaTeb,

npu 3ToM MeMmOpana (4), ¢parment kabens (7), Takol kak ruOkmii GparmMeHT kKadens,
TePMOMpPeoOpa3oBaTesib, MbE303JEKTPUUECKUN Tpeodpa3oBaTeib W OOEPHYTBHIH BJEKTPOX
pa3MernarTCs MeXXIy BHYTPEHHUMH CTeHKaMu TpyOuaroro gparmenTa (3b).

Tekyiuee OTKPBITHE AOMOJHUTEIBHO CONEPKUT MH(POPMAIMIO O KaKOM-JIUOO W3 Y3JIOB
(1) matumka, pacKpbITHIX B JTAHHOM JIOKYMEHTE,

npu 3TOM TpyOuateii (parmeHnt (3b) comepkUT BTOPOH KOHEL, BTOPOW KOHEI]
Tpybuaroro ¢parmenrta (3b) pasmermaercss HaNPOTUB MEPBOroO KOHIA TpyOuUaToro ¢parmeHra
(3b);

IPU 5TOM BHYTPEHHHE CTEHKH, MEpBbIH KOHel TpyOuaToro ¢gparmenta (3b) u BTOpOH
KOHeI[ TpyOdaroro ¢parmenTa (3b) onpenensitoT mpoCTPaHCTBO, U

OpU 3TOM JOMOJIHUTENbHBIH AaT4uK (2), THhE303JIEKTPHUUYECKHH mpeodpaszoBaTenb U
OOEpPHYTBIH 3JIEKTPOA Pa3MELIAI0TCs BHYTPH NIPOCTPAHCTBA.

IIpencraBnsercs, 4TO BHYTPEHHsIsI CTeHKa TpyOuaTtoro ¢parmenta (3b), mepselii KOHeN
TpyOuaroro ¢parmenra (3b) u BrOpoOii KOHen TpyOuaToro ¢parmenrta (3b) ompenensoT
IPOCTPAHCTBO.

Hacrosituee OTKpbITHE Takke COAEPKUT HHOOPMALMIO O KakoM-inbo u3 y3noB (1)
JaTYUKa, PACKPBITHIX B JAHHOM JIOKYMEHTE,

npu 3TOM TpyOuateiii (parmeHt (3b) comepKUT BTOPOH KOHEL, BTOPOW KOHEI]
TpyOuartoro ¢parmenrta (3b) pasmernaercss HaMPOTUB MEPBOrO KOHIA TPyOUaTOro ¢parMeHra
(3b);

IPYU 3TOM BHYTPEHHHE CTEHKH, MEpBbIA KOHel TpyOuatoro ¢gparmenta (3b) u BTOpOH
KoHel TpyOdaroro gparmenTa (3b) onpenessitoT MpOCTPAHCTBO; U

npu S5TOM MeMOpaHa (4), HONMOJHHUTENbHBIA AaT4uK (2), MbE303JIEKTPUUIECKUN
npeoOpa3oBaTesib 1 00EPHYTHIH 3JEKTPO] PA3MEIIAIOTCS BHYTPU MPOCTPAHCTBA.

Hacrosimee OoTKpbITHE JOMOJHUTENBHO CONEPIKUT HHPOPMALIMIO O KAKOM-JINOO U3 Y3JI0B
(1) matumka, pacKpbITHIX B TaHHOM JIOKYMEHTE,

npu 3TOM TpyOuaTeii (parment (3b) comepkUT BTOPOH KOHEL, BTOPOW KOHEI]
TpyOuaroro ¢parmenrta (3b) pasmermaercss HaPOTUB NMEPBOro KOHIA TpyOuUaToro ¢parmeHra
(3b);

IpU 5TOM BHYTPEHHHE CTEHKH, MepBbI KoHel TpyOuaroro ¢gparmenta (3b) m BTOpOH
KOHeI TpyOuaroro ¢parmenTa (3b) onpenensitor mpoCTPaHCTBO, U

npu 3toM (parment kabens (7), Takoi kak ruOkuii ¢parmeHt xkabens (7),
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JOTIONIHUTENBHBIN AaTYMK (2), MhEe303JIEKTPHUECKHI peoOpa3oBaTesb U OOEPHYTHIN 3JIEKTPOX
pa3MelarTCs BHYTPH MIPOCTPAHCTBA.

Hacrosimee oTkpeiTHE, KpOME TOTO, AOMOJHHUTEIBHO COAEPKUT MHYOPMAIHIO O KaKOM-
6o u3 y3510B (1) maTduka, pacKpbITHIX B JTaHHOM JTOKYMEHTE,

npu sToM TpyOuarhiii ¢parmenT (3b) comepkUT BTOpOHl KOHeL, BTOPOH KOHEL[
TpyOuatoro ¢parmenrta (3b) pasmernaercss HAMPOTUB MEPBOTO KOHLA TPyO4aTroro (parmeHta
(3b);

IPU 5TOM BHYTPEHHHE CTEHKH, MEpBbId KOHel TpyOuatoro ¢gparmenta (3b) u BTOpOH
KOHel[ TpyOuaroro gparmenTa (3b) onpenessroT HUIMHAPUIECKYIO MOJOCTh, U

IpU 3TOM JOMOJIHUTENbHBIH AaT4uK (2), MbhE303JIEKTPHUYECKHH mpeodpas3oBaTesib U
OOEpPHYTBIH 3JIEKTPOA Pa3MEINAIOTCS BHYTPU LIMJIHHIPUIECKOH ITOJIOCTH.

Tekylee OTKPBITHE TAKIKE COAECPIKUT HHPOPMALINIO O KaKOM-JIn00 U3 y310B (1) naTumka,
PACKPBITHIX B TAHHOM JIOKYMEHTE U COZIePIKAIINX TePMONpPeoOpa3oBaTelb,

npu 3TOM TpyOuateii ¢parment (3b) comep:kuUT BTOpPOH KOHEL, BTOPOH KOHEIl
Tpybuaroro ¢parmenrta (3b) pasmermaercss HaNPOTUB MEPBOroO KOHIA TpyOuUaToro ¢parmeHra
(3b);

IPU 3TOM BHYTPEHHHE CTEHKH, NMEpBbIH KOHel Tpybuartoro ¢gparmenta (3b) u BTOpOH
KOHel TpyOdaroro ¢parmenTa (3b) onpenensitoT mpoCTPaAHCTBO, U

npu  3ToM  MemOpaHa  (4), TepmompeoOpa3oBaTelib,  IbE303JEKTPHUUSCKUN
npeoOpa3oBaTesib 1 00EPHYTHIH 3JEKTPO]] Pa3MEIIAIOTCS BHYTPU MPOCTPAHCTBA.

Texyinee OTKpBITHE AOMOJHUTENBHO CONEPKUT MH(POPMALMIO O KAKOM-JIHOO W3 Y3JIOB
(1) matumka, pacKpbITHIX B JAHHOM JIOKYMEHTE M COJEPIKAIIUX TEPMOINpeoOpa3oBaTeb,

npu 3ToM TpyOuareii ¢parmenT (3b) comepkuUT BTOpOH KOHeL, BTOPOH KOHEL[
TpyOuartoro ¢parmenrta (3b) pasmernaercss HaPOTUB MEPBOTrO KOHIA TPyOUaTOro (parMeHra
(3b);

NPU 5TOM BHYTPEHHHE CTEHKH, MEpBbIA KOHel TpyOuatoro ¢gparmenta (3b) u BTOpOH
KoHel TpyOuaroro gparmenTa (3b) onpenessiroT MpOCTPAHCTBO; U

npu 3toM (parment kabens (7), Takoil kak ruOkmii ¢parmeHt xkabens (7),
TEepPMOIPeodpa3oBaTesib, MbE30IJEKTPUUECKUN Tpeodpa3oBaTeib W OOEPHYTBHIH BJEKTPOX
pa3MelarTCs BHYTPH MPOCTPAHCTBA.

Tekyiuee OTKpBITHE, KPOME TOTrO, IAOIMOJHHUTEIBHO CONEPKUT HMH(POPMALUIO O KAKOM-
mi6o w3 y3noB (1) nmaTumka, pacKpBITBIX B JaHHOM JIOKYMEHTE M COAEPIKaIINX
TepMOIpeodpa3oBaTeb,

npu 3TOM TpyOuateii (parmeHt (3b) comepkUT BTOpPOW KOHEL, BTOPOW KOHEI]
Tpybuaroro ¢parmenrta (3b) pasmermaercs HaNmpPOTUB NMEPBOTO KOHLA TpyOUaToro QparmeHra
(3b);

IpU 3TOM BHYTPEHHHE CTEHKH, MEpBbIH KoHel TpyOuartoro ¢gparmenta (3b) u BTOpOH
KoHel TpyOdaroro gparmenTa (3b) onpenesnsiroT IIHHAPUIECKYIO MOJOCTh, U

IPU 3TOM TEPMOTIPeoOpa3oBaTeb, MbE303JIEKTPUIECKUN peodpa3oBarTesb 1 0OEpHYTHIN

3JIEKTPOJ Pa3MEIIA0TCsl BHYTPU LIMJIMHAPUYECKOU MOJIOCTH.
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Bropoit komeun TpybOuaroro ¢parmenra (3b) NHpPEANOYTHUTENBHO CONEPIKUT KPYIJIoe
OTBEPCTHE W/WJIM 3JUIMIITHYECKOe oTBepcThe. Bropoil konen TpyOuaroro ¢parmenta (3b) B
uzeaje SBISIETCS KPYTJbIM OTBEPCTHEM W/WIN  SIBJIAETCS DJUIMITUYECKHM OTBEPCTHEM.
IIpencraBnsercs, 4To NepBbIi KOHEL SIBJIAETCS KPYTIIBIM U/UJIH 3JUTUITHYECKUM.

Hacrosimee  OTKpbITHE — TaKke COAEPKUT HHPOpPMAIMIO O  KAKOM-THOO W3
BBILICYTIOMSIHYTBIX y3JI0B (1) maTduka, mpu 3ToM TpyOuaThiii pparment (3b) comep>kut BTOpoi
KOHEL|, BTOpO# KoHel TpyOuatoro ¢parmenra (3b) pasmemaercs HanpOTHB NEPBOrO KOHIA
Tpybuaroro ¢gparmenta (3b);

npu 3ToM kopmyc (3a, 3b) cogepskut kpomounslii pparment (3a),

IPU 5TOM KPOMOUHBIA (pparmeHT (3a) COCOMHSIETCS CO BTOPHIM KOHLIOM TpyO4aToro
¢parmenta (3b); u

IPU 5TOM KPOMOYHBIH (pparMeHT (3a) BBICTYMAET pajuaibHO U3 TPyOdaToro gpparMeHra
(3b).

IIpencraBnsiercs, uTto KpoMOouHBIH (pparmeHnt (3a) u TpyOuateii ¢parment (3b)
(bOpMHUPYIOT OITHY YaCTh.

CornacHo acmekTy HACTOSINEro OTKPBITHs, TpyOuarelii ¢parmeHt (3b) ompenenser
pamuanbHOE HampasiieHue. PamuanbHOe HampaBiieHHE SIBIISIETCS MEPIEHANKYJISIPHBIM OCEBOMY
HamnpaBJieHHIO TpybuaToro ¢parmenta (3b), oceBoe HampapyieHHUE MPENOUYTUTEHHO MPOXOAHT
OT NepBOro KoHma Tpybuaroro gpparmenta (3b) no Broporo KoHua Tpyodaroro ¢pparmenra (3b).

Texyimee OTKpbITHE, KPOME TOTrO, AOIMOJIHUTEIBHO COAEPKHUT HH(POPMALIMIO O KaKOM-
100 M3 BBIIEYNOMSHYTHIX y3JI0B (1) maTurka, IMEILUINX KpOMOUHBIN (pparmeHT (3a),

npu 3ToM y3en (1) matumka COAEepIKUT YIUIOTHUTENbHBIN 3JIeMeHT (5), pa3MelneHHbIH
PsIIOM € KPOMOYHBIM (pparmMeHTOM (3a).

B BapuaHTe OCyIIECTBJIEHUS VYIUIOTHUTEJbHBIN 3J1eMeHT (5) COAEpKUT KOJbLIEBOE
yIUIOTHEHHE. B CBsI3aHHOM BapuaHTe OCYIUECTBJIEHUs YIJIOTHUTENbHBIN 3JIeMeHT (5) sBisieTcs
KOJIBLIEBBIM YIUIOTHEHHEM. B ApyroM BapuaHTe OCYINECTBJICHHs YIUIOTHUTENbHBINA 3JIEMEHT (5)
COIEPKHUT MPOKJIAAKY. B elne omHOM BapHaHTe OCYLIECTBICHHs YIUIOTHUTENbHBINA 3JieMeHT (5)
SIBJISIETCS] IPOKJIAJIKOM.

Tekyiiee OTKpbITHE, KPOME TOTrO, IOMOJHHUTEIBHO COAEPXKUT HH(OOPMAILUIO O KAKOM-
a00 W3 BBILICYNOMSHYTBHIX y3J0B (1) mardymka, MMEOIIUX KpPOMOYHBIH (parmeHTt (3a) u
YIUIOTHUTENIbHBIN 3JIEMEHT (5),

IPU 3TOM KPOMOYHBIH (pparMeHT (3a) COOEPKUT KaHABKY, U

IpY 3TOM (PParMeHT YIJIOTHUTEIBHOTO 3JIeMeHTa (5) pa3MeInaeTcsi B KaHaBKe.

Teky1ee OTKPBITHE TAKIKE COAEPIKUT MHPOPMALIUIO O KAKOM-JINOO U3 BHIIIEYTOMSHYTHIX
y3510B (1) narumka, UMEOIIUX KPOMOYHBIH (pparMeHT (3a) U YIUIOTHUTENBHBIN 3J1eMeHT (5),

IPY 3TOM KPOMOYHBIH (pparMeHT (3a) COOepKUT KaHABKY; U

IpY 3TOM (PparMeHT yIIOTHUTEIBHOTO 3JIeMeHTa (5) pa3MeInaeTcsi BHYyTPU KaHABKH.

Tekymee OTKpPBITHE IOMOJHUTENBHO CONEPKUT HWH(POPMALUID O KaKOM-JTHOO U3
BBILIEYNOMSHYThIX y370B (1) garymka, WMEOLIMX KpOMOYHbIH (QparmeHT (3a) w

YIUIOTHUTENBHBIN 3JIEMEHT (5),
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IIPY 3TOM KPOMOYHBIH (pparMeHT (3a) COOepKUT KaHABKY; U

IPY 3TOM YIUIOTHUTENBHBIN 3JI€MEHT (5) COmep kuT (PparMeHT KaHABKH, U

IpU 3TOM (parMeHT KaHABKH YIUIOTHUTENIBHOrO 3JeMeHTa (5) pa3MmelaeTcs B KaHaBKe
KpOMOYHOTO parmenTa (3a).

Texyimee OTKpbITHE, KPOME TOrO, AOIMOJHHUTEIBHO COAEPXKUT MH(OPMAIUIO O KaKOM-
aub0 M3 BBIIEYNOMSHYTHIX y3J0B (1) nmarumka, MMEROIIMX KPOMOUHBIH (parmeHT (3a) u
YIUIOTHUTENIbHBIN 3JIeMeHT (5),

TIPY 5TOM KPOMOYHBIH (h)parMeHT (3a) COOepPKUT KaHABKY;

NPY 5TOM YIUIOTHUTENBHBIHN 3J1eMEHT (5) COmepKUT (parMeHT KaHABKH, U

npu 5TOM (parMeHT KaHABKHU YIUIOTHUTEIBHOTO 3JeMeHTa (5) pa3Mernaercs BHYTPHU
KaHaBKH KpOMOUYHOTO (pparmenTa (3a).

Tekyiuee OTKpBITHE, KPOME TOTO, IAOIMOJHHUTEIBHO COIAEPXKUT HH(YOPMAILMIO O KAKOM-
100 M3 BBIIEYNOMSHYTHIX y3J0B (1) naTumnka,

MPU 3TOM KOJIBLIEBOM, 3aMOJIHEHHBIN BO3AYXOM 3a30p OKPY)KAET MbE303JIEKTPUUECKUIN
npeobpaszoBaTeb; U

OpU  3TOM  KOJIBIIEBOW, 3alOJHEHHBIH BO3AYXOM 3a30p pa3MEINaeTcsi MEXAy
MbE303JIEKTPUYECKHUM MpeodpazoBareieM u TpyodaTeiM pparmentom (3b).

Texyimee OTKpBITHE, KPOME TOTrO, IAOIMOJHHUTENBHO CONEPXKUT MHYOPMAILMIO O KaKOM-
100 M3 BBIIEYNOMSHYTHIX Y3108 (1) naTuuka,

npu 5ToM y3en (1) maTuuka Comep KT KPbIKY (8), pa3MELIeHHYI0 MEKAY BHYTPEHHUMHU
CTEHKaMU; U

IPU 3TOM BTOpPasi CTOPOHA MbE303JIEKTPUUECKOT0 MpeodpazoBaTess o0palieHa K KpbILIKe
(8).

IIpencraBnsiercs, 4To KpbImKa (8) COAEPKUT KOJMAK KPBILIKH. TakxKe MpencTaBlseTcs,
YTO KPBILIKA (8) SIBJISIETCS KOJIMAKOM KPBIIIKH.

IIpencraBnsiercsi, 4To Kpbimka (8) ycTaHAaBIMBAETCS HAa BHYTPEHHIOK CTEHKY W/WJIH
yCTAHABJIMBAETCS] HA BHYTPEHHUE CTEHKH.

Hacrosimee oOTkpeITHE Takke COAEPKUT WHPOPMALMIO O KaKOM-IIMOO W3
BBILIEYNOMSIHYTBIX y3JI0B (1) naTduka,

npu 5ToM y3ed (1) maTunka Comep KT KPbIIKY (8), pa3MELIEeHHYI0 MEKAY BHYTPEHHUMHU
CTEHKaMU; U

IpU 3TOM TepMornpeoOpa3zoBareib (2) BCTaBiIseTcs MexXay MeMOpaHoi (4) M KPBIIKOH
(8).

Hacrosiimee OTKpbITHE AONOJHHUTENIBHO COIEPXKUT HHPOPMALUIO O KaKOM-JTHOO W3
BBILIEYNOMSIHYThIX y3J10B (1) naTduka,

npu 5ToM y3en (1) maTunka Comep KUT KPbIIKY (8), pa3MELeHHYI0 MEKAY BHYTPEHHUMHU
CTEHKaMU; U

IpU 3TOM TepMornpeoOpasoBaresb (2) BCTaBiseTcs MexXAy MeMOpaHoi (4) M KPBILIKOH
(8).

Hacrosmee OTKPBITUC, KPOME TOI'0, HJOIIOJIHUTECJIBHO COACPIKUT I/IH(l)OpMa]_II/IIO O KaKOM-
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100 M3 BBIIEYNOMSAHYTHIX Y3108 (1) naTuunka,

npu 5ToM y3en (1) maTuuka ComepKUT KPbIKY (8), pa3MELIeHHYI0 MEeKAY BHYTPEHHUMHU
CTEHKaMU; U

npu 3TOM TepMmonpeoOpazoBaTenb (2) BCTaBISIETCS MEXIY IbE303JEKTPUUIECKUM
npeoOpa3oBaTenieM U KpbIkoi (8).

Hacrosiiiee oTKpbITHE, KPOME TOTO, AOMOJIHUTEIBHO COAEPKUT MH(POPMALIUIO O KAKOM-
7100 M3 BBILIEYMOMSHYTHIX y3JI0B (1) maTdnka, MMEIOLINX KpbIKY (8),

IIPU 5TOM KpbIlKa (8) COOepKUT OTBEPCTUE; U

npu 5ToM Kadenb (7) MpOXOANT Yepe3 OTBEPCTHE KPBILIKH (8).

[IpencraBnsieTcs, 4TO OTBEPCTHE KPBILIKHU (8) comepKUT mienb. TakxKe MpencTaBIseTcs,
YTO OTBEPCTHE KPBILIKH (8) SBISIETCS IIENBO.

Hacrosituee oTkpeiTHE, KPOME TOTO, AOMOJHHUTENBHO COAEPKUT HHYOPMAIHIO O KAKOM-
a100 M3 BBIIIEYMOMSIHYTHIX y3J0B (1) maTumka, UMEOIUX KpPbIIKY (8) U OTBEpPCTHE KPBILIKU
(8),

npu 3ToM Kabenb (7) comepKUT mepBhId (parMeHT W BTOPOH (parMeHT, BTOPOH
¢dparment kabens (7) oriuyaercs ot nepBoro ¢pparmenta kabdens (7);

npu 3TOM TnepBblii (parmeHnT kabems (7) pasMmemiaercss MexAy Kpblmkod (8) u
IIbE303JIEKTPHUECKIM IIpeoOpa3oBaTesem,;

npu 3TOM mepBbiil pparmeHT kabdens (7) npu temneparype 293 K umeer rubkocTh, 1o
MEHBLIEH Mepe, B OHOM HAIIPaBICHUH; U

IpY 3TOM BTOPOH pparmeHT kadens (7) npu temneparype 293 K siBisercst HeruOkum.

Hacrosiiuee oTkpeiTHE, KPOME TOTO, AOMOJHUTEIBHO COAEPKUT MHYOPMAIHIO O KaKOM-
100 M3 BBIMIEYNOMSHYTHIX y3J0B (1) marumka, UMeOMUX KPbILKY (8) U OTBEPCTHE KPBILIKU
(8),

npu stoM Kabenb (7) comepkUT mepBblii (parMeHT M BTOpOH (parMeHT, BTOPOH
¢dparment kabens (7) orianyaercs ot nepBoro pparmenta kadens (7);

npu 3TOM TnepBblii (parment kabens (7) pasmemiaercss MexAy Kpbimkoid (8) u
IBE303JIEKTPHUECKIM IpeoOpa3oBaTesem,;

npu 3TOM TepBbIil pparmenT kabenst (7) npu temneparype 293 K, nmo mMeHbinel mepe, B
OIHOM HaIlpaBJI€HUHU UMeEeT MOAyJb yrpyroctu meHee 500 MIla; u

npu 3TOM BTOpOil pparment kabens (7) nmpu temneparype 293 K, mo meHbineil mepe, B
OJTHOM HAIpaBJICHHH UMeeT MOAYJIb yrpyroctu donee 1 ITla.

Crnenyer MOHMMATh, YTO MPEALIECTBYIOIIEE OTHOCHTCS TOJIBKO K HEKOTOPBIM BapHAHTaM
OCYIIECTBIIEHHS] OTKPBITUS, U YTO MHOTOYHCIICHHbIE H3MEHEHHSI MOTYT OBbITh BBIITOJIHEHBI B HUX
0e3 OTCTymieHHs OT pPaMOK OTKPBITHs, KOTOpble OINpenesieHbl mnocienyroomei (opmynoit
m3o0perennst.  Crnenyer  Takke  IMOHMMATb, 4YTO  OTKPBITHE HE  OTPAHUYHUBAETCS
WITFOCTPUPOBAHHBIMUA BAapUAHTAMH OCYLIECTBIIEHHS, M YTO pa3jM4YHble MOJU(PUKALIUH MOTYT
OBITH BBITIOJIHEHBI B paMKax (OpMyJIbl H300peTeHUsI.

CcpuiouHbIE HOMEpa

1 y3en natunka



2 ONOJHUTENbHBIN JaTUUK
3a, 3b xopmyc

4 memOpana

5 YIUIOTHUTEBHBIN 3JIEMEHT
6 yIbTpa3ByKOBOM JaTYUK

7 xabenp

8 KpBbILIKa

24
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D®OPMYJIA U3OBPETEHUS

1. V3en (1) matuuka, comepskamnmii:

kopryc (3a, 3b), comepxkammii TpyOuaTeiii ¢pparment (3b), memOpany (4), xabensb (7),
yJIBTPa3BYKOBOW AAaT4YHK (6) U TOTIOJHUTENbHBIN NaT4uK (2),

npu 5ToM TpyOuaTeiii pparmeHT (3b) COmep>KUT MepBhIi KOHELT,

npu 3ToM TpyOuateli ¢parment (3b) coemmneH ¢ MeMmOpaHoil (4) Ha HepBOM KOHLE
TpybOuaroro ¢parmenra (3b);

NIPU 3TOM YJIBTPA3BYKOBOM MaTUuK (0) COAEPIKUT MbE303IEKTPHUECKUI peodpa3oBaTesb
U 00epHYTBIH 3JIEKTPOL;

IPU 3TOM YKa3aHHBIH MbE303JIEKTPUYECKHH TpeoOpa3oBaTesib CONEPIKUT TEPBYIO
CTOPOHY U BTOPYIO CTOPOHY, IPUYEM BTOpasi CTOPOHA IMbE303JIEKTPUIECKOTO Mpeodpa3oBaTels
pa3MeleHa HalpOTHUB NEPBOI CTOPOHBI MBE303JIEKTPUIECKOTO Mpeodpa3oBaTes;

NpU 3TOM TMepBasi CTOPOHA IbE303JIEKTPHUECKOro Mpeodpa3oBaTessi YCTAHOBICHA Ha
MemOpane (4);

NPU 3TOM OOEpPHYTHIA 3JIEKTPOZ COAEPKUT NeEepBbIH (PparMeHT W BTOPOH (pparMeHT,
npudeM BTOpPOH (parMeHT OOEpHYTOro »3JEKTPOAa COEAMHEH C TMepBbIM (parMeHTOM
00epHyTOTO 3JIEKTPOAA;

IPU 3TOM NEPBbIH (parMeHT OOEPHYTOro 3JEKTPOAa pPa3MELIeH Ha IMEepBOH CTOPOHE
IIbE303JIEKTPHUECKOTO Mpeodpa3zoBaTesis, a BTOPOH pparMeHT 0OEpPHYTOro 3JEKTPOsa pa3MeleH
Ha BTOPOH CTOPOHE MbE303JIEKTPUIECKOT O MPeodpa3oBaTeds;

IPU 5TOM BTOpasi CTOPOHA IbE303JIEKTPUIECKOro npeodpa3osares, BTOPOH (pparMeHT
00epHYTOro 3JIeKTPOJa U AOMOJHUTENbHBIN naT4unk (2) coenuneH ¢ kadeneM (7); u

IpHU 5TOM TpyOuaThiii pparmMeHT (3b) COREep:KUT BHYTPEHHHE CTEHKH, a JOTOIHUTEIbHBINA
natyuk (2) pa3sMelleH MeXAy YKa3aHHbIMH BHYTPEHHMMH CTE€HKaMu TpyOdaroro ¢parmeHTa
(3b).

2. V3en (1) martunka mo m. 1, B KOTOPOM MAOMOJHUTENbHBIA AAaTYUK (2) COAEPIKUT
TEepPMOIPeodpa3oBaTeb; U

IIPU 3TOM YKa3aHHBIN TepMOIIpeodpa3oBaresib coearHeH ¢ kadbeneM (7).

3. ¥zen (1) marumka mo Kakomy-imOo w3 mm. 1-2, B KOTOpPOM ImepBasi CTOPOHA
MbE303JIEKTPUYECKOro mpeodpa3oBarelisi YCTaHOBJIEHa Ha MeMmOpaHe (4) MOCPEICTBOM CIIOSI
MOJIMMEPHON CMOJIbI, U

IIPU 5TOM CJION MOJIUMEPHON CMOJIBI UMeeT TONUHY MeHblIe 500 MKM.

4. Vzen (1) matumka mo kakoMy-muOo w3 mm. 1-3, B KOTOPOM MepBbIii (parMeHT
O0EpHYTOro 3JEKTPONA 3JIEKTPUYECKH COENUHEH C IEPBOH CTOPOHOH MbE303JEKTPUIECKOTO
npeoOpa3oBaTes.

5. V3en (1) gatduka mo KakoMy-yuO0 u3 mi. 1-4, B KOTOPOM JOTOJHUTENBHBIN TaTIYHK
(2) anexTpuuecku coenuHeH ¢ kabenem (7); u

IIPH 3TOM JIOTIOJTHUTENbHBIA NaTYuK (2) pa3MelleH BO BTOPOM (parMeHTe O0OepHYTOro
3JIEKTpOJA.

6. Y3en (1) matuuka mo m. 5, B KOTOPOM JOIOJIHUTENbHBIN AaTYMK (2) YCTaHOBJIEH Ha
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BTOPOW CTOPOHE MbE303JIEKTPUIECKOro NMpeodpa3oBaTersi.

7. ¥3en (1) natuuka mo m. 5, B KOTOPOM JOIOJHUTENbHBIN AaTYMK (2) YCTAHOBJIEH Ha
kabene (7).

8. V3en (1) gaTuuka mo kakomy-yiu00 U3 mi. 1-7, B KOTOPOM AOTOJHUTENbHBINA JaTYUK
(2), mbe3oasexTpuueckuii mpeoOpazoBaTesb W OOEPHYTHIH SJEKTPOA pasMELIEHbl MEXIy
yKa3aHHBIMU BHYTPEHHHMH CT€HKaMHU TpyO4aroro ¢pparmenta (3b).

9. ¥3en (1) natunka no kakomy-imubo u3 mm. 1-8, B koTopom TpyOuaThiii pparment (3b)
COIEPKUT BTOPOH KOHEL, MPH 3TOM BTOPOH KOHew TpyOuatoro ¢parmenta (3b) pasmenreH
HANPOTHUB MEPBOro KOHIIAa TpyO4aroro gparmenta (3b);

NPU 3TOM YKa3aHHbIC BHYTPEHHHE CTEHKH, MEePBbIH KOHeU TpyOuyaroro ¢parmenta (3b) u
BTOPOI1 KOoHel TpyOuaToro pparmenta (3b) 0Opas3yrOT NPOCTPAHCTBO, U

NpU 3TOM JIOTIOJIHUTENbHBIN AaT4iK (2), THhE303JIEKTPHUYECKU mpeodpa3oBaTesib U
OOEpPHYTBIH 3JIEKTPOA pa3MeIeHbl BHYTPH YKa3aHHOTO IPOCTPAHCTBA.

10. V3en (1) naTuuka no kakomy-audo u3 nm. 1-9, B koropom Tpyduatsiii pparmest (3b)
COIEpPKUT BTOPOH KOHEL, NpUYEeM BTOPOH KOHel TpyOuatoro ¢parmenta (3b) pasmerneH
HAIPOTHUB MEPBOTo KOHIAa TpyOuaroro gparmenta (3b);

npu 3ToM Kopmyc (3a, 3b) cogepkut KpoMouHBIH PparmMeHT (3a);

IpU 3TOM YKa3aHHBIH KPOMOYHBbIH (pparMeHT (3a) COGOMHEH CO BTOPBIM KOHIIOM
Tpybuaroro gparmenTa (3b); u

IpU 3TOM KPOMOYHBIH ¢(parmMeHT (3a) BBICTyHaeT B PaAHaIbHOM HAINPABIEHHH OT
Tpybuaroro gparmenta (3b).

11. ¥3en (1) natuuka no . 10, B koropom y3en (1) paTdymka cOnep>kuT yIUIOTHUTENbHbINA
37eMeHT (5), pa3MeIeHHbIH CMEKHO C KPOMOUYHBIM (pparmeHToM (3a).

12. V3en (1) matunka nmo m. 11, B KOTOpOM KpOMOuHBIH ¢(parmMeHT (3a) COmEpKUT
KaHaBKY, U

NpU 5TOM (PparMeHT yIJIOTHUTEIBHOTO 3JieMeHTa (5) pa3MelleH B YKa3aHHON KaHaBKe.

13. V3en (1) naruuka no kakomy-au0o u3 mm. 1-12, B KOTOpOM KOJIbLIEBOM, 32O THEHHBIH
BO3YXOM 3a30p OKPY’KaeT MbE303JIEKTPUUECKUI peodpa3oBareb; U

IIPU 3TOM YKAa3aHHBIA KOJBLIEBOW, 3alOJIHEHHBIH BO3AYXOM 3a30p pa3sMELIEH MEXIy
NbE303JICKTPHUECKUM TIpeodpasoBaresieM U TpyodaTeiM ¢pparmMeHToM (3b).

14. Vzen (1) matumka mo kakomy-iubo wu3 mm. 1-13, comepxammii kpbiuky (8),
Pa3MEILIEHHYIO MEXy YKa3aHHbIMU BHYTPEHHUMH CTEHKAMH, U

IPU 3TOM BTOPAasi CTOPOHA MbE303JIEKTPUUECKOTO MpeodpazoBaressi 00palieHa K KPbILIIKe
(8).

15. ¥3en (1) matumka mo 1. 14, B KOTOPOM KpbILIKa (8) COOEPKHUT OTBEPCTHUE;, H

npu 3ToM Kadenb (7) MpOXOANT uepe3 YKa3aHHOE OTBEPCTHE KPBIIKH (8).
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