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COCIMHUTEIh, BBHIOJHEHHBIH C BO3MOXKHOCTBH JJIEKTPHYECKOTO COCAMHEHHS C BHEIIHUM HCTOYHHKOM
MUTaHUSA; U YCTPOICTBO YHPAaBIEHUS, BHIIOTHEHHOE C BO3MOXKHOCTBIO YIIPABICHHS MO MEHBIIEH Mepe
9YeM-TO OHHMM U3 3apsIKM M Pa3psiAKM HUCTOYHMKA IHUTAHHUS WM BBIIOJTHEHHOE C BO3MOXKHOCTBIO
peoOpa3oBaHusl YHEPTUH, KOTOpas MOABOAUTCS W3 COSIUHHUTENS, B SHEPTHIO IS 3apsSOKU MCTOYHHUKA
MUTaHUsL. BJIOK TNWTaHWs JOTONHUTENBHO COMEPXKHUT CTAOWINTPOH, KOTOPBIM OOECIedeH MEeXay
COC/IMHUTENIEM M YCTPOWCTBOM YIPABJICHHs TakKuM 00pa3oM, 4TOOBI MOACOEAMHSATHCS MapaJuUIeNbHO C
YCTPOWCTBOM YTIPABICHUS, U MAaKCHMAaIbHOE 3HAYCHHE 3€HEPOBCKOTO HAMIPSHKCHUS MTPOOO0sI CTAOMIUTPOHA
HaXOIUTCS Ha YPOBHE HIDKE MaKCHMaJIbHOTO pabOYero rapaHTHPOBAHHOTO HAIpsHKEHHs yCTpoicTBa
yIpaBJICHUS.
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OIIMCAHMUE N30BPETEHUSA
2420-561145EA/085
BJIOK ITIMTAHUSA IJ151 ADPO30JIbHOT'O UHI'AJIATOPA

OBJIACTh TEXHUKH, K KOTOPOI OTHOCUTCS U30BPETEHUE

[0001] Hacrosimee uszoOpereHHe OTHOCUTCS K OJOKY IMTaHMA U1 a3pO30JIbHOTO
MHTaJISITOpA.

YPOBEHb TEXHUKUA

[0002] B mareHTHOM JOKyMEHTE | pacKpbIT apOMaTHUECKUM MHTaJISTOP HETOPIOYETro
THIIA, BKIIOYAIOMMA B ce0sl MCHAPUTENBHBIA OJIOK, COACPKAIUMN HArpy3Ky Uil MCIAPCHUs
MCTOYHHKA a3p030Jist 0€3 TopeHus, U OJIOK MMUTAHUS, BKIIOYAOMIMA B ¢€0s UCTOYHUK IMHTAHUS
VIS TI0/1a4H SHEPTUU B HArPY3Ky.

[0003] B oOmiem, OJIOK HHUTAHUS BKJIOYACT B CeOS HE TOJBKO HMCTOYHMK ITUTAHUSA, HO
TaKXKE COCAMHHTENb, KOTOPHIA MOYKHO AICKTPHYCCKH IOJAKIIOYATH K BHENIHEMY HCTOYHUKY
ITUTaHKUs, U YCTPONCTBO yrpaBieHUs (6JIOK YIIpaBlIeHHUs, 3apsiIHOE YCTPOIMCTBO M Tak Jajee),
KOTOpOE BBIINOJIHEHO ¢ BO3MOKHOCTBIO YIPaBICHHS, 110 MEHBIIEH Mepe, OAHUM M3 3apsiiKi U
paspsiIKi MCTOYHUKA MHUTaHUS, WIM KOTOPOE BBIOJIHEHO € BO3MOXHOCTBIO IpeoOpa3zoBaHUs
SHEPrUM, KOTOPasl MOABOJUTCS U3 COCJMHUTEINSA, B SHEPTUIO JUIsl 3aps/IKM UCTOUYHUKA TTUTAHUS.
Hanpumep, B NIaTEHTHBIX TIOKYMEHTAX 2 ¥ 3 pacKphIT OJIOK NUTaHMSI, KOTOPbII BKIIIOUAET B ceOsI
3CHEPOBCKUN 10/ (Janee CTaOWIMTPOH), KOTOPBIM OOECIEUYeH MEXKIAY COCAUHUTEICM U
3apsAHBIM YCTPOMCTBOM TAaKHUM 00pa3oM, 4TOOBI NOACOSAMHSTHCA MapauIEIbHO C 3apsIHBIM
YCTPOWCTBOM, C IEJIbI0 CTa0WIM3aLMM HANpsDKEHHs, I10JUIEXKAIEero BBOJAY B 3apsjHOC
YCTPOUCTBO.

[0004] [TTarenTHsiii qokymeHT 1] WO 2018/163261 Al

[ITatenTHsI okymeHT 2] CN 206865186 U

[[TaTtenTHsiit nokyment 3] CN 104348214 A

[0005] Onnako, naxke Mpu TOM, YTO OOECIICUCH CTAOMIIMTPOH, 36HEPOBCKOE HAMPSIKCHHUE
npo0ost CTaOMIUTPOHA MOKET TPUBOJUTH K TI0JIJa4€ HECOOTBETCTBYIOIIETO HAIPSIKECHUS B
YCTPOMCTBO YIPABIICHHUS.

[0006] Llenpio HacTosmero H300pETEHUS SBICTCS CO3/IaHUE OJIOKA TUTAHUS IS
a’pO30JILHOTO  MHTaJIATOpa, JIOMYCKAIOIIEro  COOTBETCTBYIOUIYIO  3alIUTYy  YCTPOMCTBA
YIIpaBJICHUS.

CYHIHOCTb U30BPETEHUA

[0007] B cOOTBETCTBHMU C aCIEKTOM HW300PETCHHS TIpe/iaraercsi OJIOK MHUTAHHUS I
a’pO30JIbHOTO HMHTAJATOpa, IMpPH 3TOM OJIOK TMTAHUS COJEPKUT: HMCTOUHMK MUTaHUS,
BBINIOJTHEHHBIN C BO3MOXHOCTBIO Pa3psi/IKM SHEPIUU B HArpy3Ky Juisi 0Opa3oBaHus a’po30Jis U3
HUCTOYHUKA a3pO30Jii; COCAMHUTEIb, BBHITIOJHEHHBIH C BO3MOYKHOCTBIO JJIEKTPUYECKOTO
COEJIUHEHMS] C BHEHUIHMM HMCTOYHMKOM NHMTAaHHWA; U YCTPONCTBO YIpPaBJIEHUS, BBIIOJIHEHHOE C
BO3MOXKHOCTBIO YIPABJICHUS, TI0 MEHBIIEH Mepe, OJAHUM M3 3apsaKu M Pa3ps/IKu HUCTOYHHMKA
ITUTaHUs WA BHITIOJHEHHOE C BO3MOKHOCTBIO NMPeoOpa3oBaHus dHEPruu, KOTopas MOoBOANTCS

U3 COCIWHUTCIIE, B OHCPrUi0 [UJIg 3apsaJKi HCTOYHHKA TIIUTaHUsA, IMPUUICM OJIOK TUTaHMS



JOTIOJTHUTENBHO BKJIIOUAET B c€0sl CTaOMIIMTPOH, KOTOPHIN 00ecledeH MEeXy COCIUHHUTEIEM U
YCTPONCTBOM YIpaBieHHS TakuM o0pa3oMm, 4TO OH COEIMHEH MapajulelbHO C YCTPOHCTBOM
yIIpaBIICHUS, U MaKCHUMalbHOE 3HAYCHUE 3CHEPOBCKOIO HAIpsDKEHUS IpoOos crabuiamrpoHa
HaXOJUTCS Ha YPOBHE HUKE MAaKCHUMAJbHOTO padovYero rapaHTHPOBAHHOTO HANpsHKEHUS
YCTPOWCTBA yIIPABJICHHUS.

KPATKOE OITMCAHUE YEPTEXEM

[0009] ®ur. 1 - Bu B 1epCrIeKTUBE a3PO30JILHOTO HHIAIATOPA, 000PYL0BaHHOI'O OJIOKOM
MUTAHUS B COOTBETCTBHH C BAPHAHTOM OCYILICCTBIICHUS] HACTOSIIETO N300pETCHUSI.

®ur. 2 - 1pyroi BUJ B IEPCIEKTUBE a3PO30JILHOIO UHTAIATOPA, [10Ka3aHHOTO Ha dur. 1.

@ur. 3 - BUJ B pazpe3e adpo30JIbHOTO HHTAISITOPA MTOKA3aHHOTo Ha ¢ur. 1.

@ur. 4 - BUJ B 11epcrieKTUBE 0JI0Ka TUTAHUS B @3PO30JILHOM HHTAIATOPE, MIOKA3aHHOM Ha
¢ur. 1.

@ur. 5 - BUJ B IIEPCIEKTUBE C HPOCTPAHCTBCHHBIM PAa3/ICIICHUEM JICTAJICH, TTOSCHSIIOILNAM
BHYTPEHHIOIO KOH(UTrypaluio OJ0Ka MUTaHUs B a3PO30JbHOM MHTAIATOPE, TI0Ka3aHHOM Ha (MUT.
1.

@ur. 6 - G0K-cXeMa, TOSICHSIONAas KOH(PUTYpalluio OCHOBHOM YacTH OJIOKa MUTAHUS B
a’pO30JLHOM MHTAJIATOPE, TOKa3aHHOM Ha ¢ur. 1.

@dur. 7 - cxema 2NIEKTPUYCCKUX COCIWHCHUHN, TIOSCHSIONMIAs CXCMHYIO KOH(HUTYpaIuio
0JI0Ka MUTaHUS B a3PO30JIbHOM HHTAISTOPE, TOKAa3aHHOM Ha dur. 1.

@ur. 8A - cxema IEKTPUUECKUX COCMHEHUH, BKIIIOUatoas B ce0s CTabUIUTPOH.

Qur. 8B - TMOSICHUTEIbHBIA BUJ, JACMOHCTPUPYIOIIUN HANpsDKEHHE IpoOos
CTaOWIUTPOHA.

@ur. 8C - NOSICHUTEIbHBIN BUJI, AEMOHCTPUPYIOILHNI MYJIbCALIUIO BXOAHOIO HAIIPSDKCHUS
JUTSL 3apsiTHOTO YCTPOMCTRA.

@ur. 8D - MOSCHUTENbHBIM BH/J, JIEMOHCTPUPYIOIIMN CTAaOMJIM3AIMIO HANpsKEeHus,
0OYCIIOBJICHHYIO CTa0MITUTPOHOM.

dur. 9 - MNOACHUTENBHBIN BUJA, JIEMOHCTPUPYIOIIUN JMara3oH CTaOWIMTPOHOB,
TIPUTO/IHBIX B KAYECTBE BTOPHIX CTAOMINTPOHOB (WK NEPBOTO CTAOUIUTPOHA) OJ0Ka MUTAHUS B
a’pO30JbHOM HMHTAJIATOPE, TOKa3aHHOM Ha ¢ur. 1.

®dur. 10 - TNOACHUTENBHBIM BUJ, JACMOHCTPUPYIONIMM TPUHIUAN  JICHCTBHS
CTJIQ)KMBAIONIETO KOHJIeHCaTopa OJOKa MHUTAHUS B a3pPO30JHLHOM MHIajsITope, MOKa3aHHOM Ha
¢ur. 1.

dur. 11 - cxema DJIEKTPUYCCKUX COCAMHEHWH, BKIOUYamas B ce0s QuibTp
IIPOMYCKAHUS HUXKHHUX YacTOT.

OIIMCAHUE BAPUAHTOB OCYHIECTBJIEHMA

[0010] /lamee mpuBeneHO omucaHue OJIOKa MUTAHUS JUIS adPO30JHHOTO HMHTAIATOpA B
COOTBETCTBHH C BAPHAHTOM OCYIIIECTBIICHUS HacTosIero n3odperenus. CHavana Oyzer onucaH
a’pO30JbHBIN HHTAJIATOP, 000PYIOBaHHBIN 0JIOKOM TTUTAaHUS, CO CChUIKON Ha ¢wur. 1 - dwur. 3.

[0011] (ADPO30OJILHBIV UHT AJISITOP)

ABpPO30JIbHBIN MHTATATOP 1 SIBJISETCS YCTPONUCTBOM JUISi MHTAISAIMKA apomaTu3aropa 6e3



TOpeHuss U uMeeT (OpMy CTEp)KHS, IPOJOIDKAIOIIErOCs BIOJIb HEKOTOPOro HarpaBiICHHUS
(Ha3pIBAEMOTO B JAJbHEHUIEM IIPOJOJIBHBIM HarpaBicHueM A). A3po30ibpHbIA nHrausrop |
BKJItO4aeT B cedst Ouiok 10 nuranus, nepsblid kapTpumpk 20 u Bropoi kKaprpuk 30, KOoTOphIE
pacIosokeHbl B MOPSAAKE BJOJIb POAOAbHOTO HarpasieHus A. Ilepsbiii kapTpuix 20 MOXHO
IpUCOeIUHATh K 010Ky 10 nmuTaHust U OTCOCAMHATH OT HEro, U BTOPOH KapTpumxk 30 MOXHO
IIPUCOCIUHATh K IepBoMYy KapTpuky 20 M orcoenuHsATh OT Hero. Muaue roBops, nepsbiit
kapTpuk 20 u BTOpoi kapTpupK 30 MOXKHO 3aMEHATH KaXK/IbIH B OTACILHOCTH.

[0012] (BJIOK TIMTAHUA)

biok 10 nutanus 110 HaCTOSAIIEMY BapUAHTY OCYILECTBICHUS BKIIOYAET B C€0SI HCTOUHUK
12 nmuranus, 3apsiaHoe yerpoiictBo 13, 6ok 50 yrpasiieHus:, pa3iuyHbIe JaTYAKH U TaK Jaliee B
WIMHAPUYECKOM Kopryce 11 Oyoka muTanms, Kak moka3aHo Ha ¢wur. 3 - ¢ur. 6. Uctounnk 12
IIMTaHUS SIBISIETCS  3apshkaeMol Oarapeeil akKyMyJsiTOpOB, KOHJIEHCATOPOM C JABOHMHBIM
UIEKTPUUYECKUM CJIOEM WJIM YEM-TO MOJOOHBIM, U, IPEAINOYTUTEILHO, SBISETCS JIUTUI-HOHHBIM
aKKyMYJISTOPOM.

[0013] Ha Bepxueit yactu 11a kopnyca 11 6yioka muTaHus, pacroiOKEHHON CO CTOPOHBI
OJIHOT'O KOHILIa B NPOJIOJILHOM HarlpaBieHuH A (cTopoHbl niepsoro kaprpuaxka (20)), odbecrieueH
y3en 41 BBIBOMOB Juisl pa3psiaku. Y3en 41 BBIBOAOB it pa3ps/IKM OOECIEUEH TakK, 4TOOBI
BBICTYIaTh U3 BEPXHEH NIOBEPXHOCTU BepXHel yacTu 11la B HallpaBIeHHUU K IEPBOMY KapTPUJIKY
20, ¥ BBINIOJIHEH C BO3MOXHOCTBIO DJIGKTPUYECKOTO COCIMHCHHS ¢ Harpy3kod 21 mepBoro
kaptpupka 20.

[0014] Kpome Toro, Ha 4acTu BEpXHel IIOBEpXHOCTH BepxHeil uactu 11a, BOim3u y3na 41
BBIBOJIOB Il paspsiKu oOecriedeHa BO3AYyXOIOABOAALIAs YacTh 42 Jid MOABOJA BO3AyXa K
Harpyske 21 nepsoro kaprpuxa 20.

[0015] Ha mmxueit uactu 11b xopriyca 11 Goka nutanus, pacroyioKEHHOH CO CTOPOHBI
JPyroro KOHIIa B IIPOJIOJIBHOM HAIIPaBICHMU (CTOPOHBI, IIPOTHUBOIOJIOXKHOM MEepBOMY
kaptpusky 20), obecriedeH y3en 43 BBIBOJIOB /ISl 3apsi/IKH, BBHIITOJHEHHBIH C BO3MOXXHOCTBHIO
ANEKTPUYECKOTO COCIMHEHUS ¢ BHEIIHUM HCTOYHUKOM 60 mutanus (cMm. ¢ur. 7), ciocoOHBIM
3apskaTh UCTOYHMK 12 nutaHus. Y3en 43 BbIBOAOB JUIs 3apsiiku obecriedeH Ha OOKOBOM
MOBEPXHOCTH HIDKHeW dactu 11b Takum oOpazoMm, uTo, HampuMmep, K HEMY MOXKHO
MOJICOEIMHUTD, IO MEHbIIEH Mepe, Kakue-TO OJHHM U3 BbIBOJIOB mHTepdeiica USB, BbIBO/IOB
nHTepdeiica micro-USB u BeIBO/IOB pa3zbema THria Lightning (3aperncTpupoBaHHBIN TOBapHBINA
3HaK).

[0016] Opnnaxo, y3en 43 BBIBOAOB JUISL 3apsiIKM MOXET OBbITh HEPronpHHUMAOLIEH
9aCThIO, BBITOJHEHHOH C BO3MOXKHOCTBIO ITPHEMA SHEPTUU U3 BHEIIHEr0 UCTOYHNKA 60 muTaHus
OCCKOHTAaKTHBIM crocoboMm. B ganHOM caywae, y3en 43 BBIBOJOB Ui 3apsIKH
(oHeprompuHUMaroIias 4YacTb) MOXET COCTOSATh M3  SHEPrONPHHUMAOIIEH  KaTyHIKH.
becnipoBoHas cucTeMa nepejadd SHEPTuu MOXKET OBbITh MHIYKIIMOHHOTO THIIA WK MOXKET OBITh
MarHUTHO-PE30HAHCHOTO THUMA. Y3edl 43 BBIBOJAOB IS 3apA/IKM  MOXET OBITh TaKkKe
HHEPTONPUHUMAIOIIEH YaCThIO, BHINOIHEHHONW C BO3MOKHOCTBIO IPHMEMa DHEPIrUHU W3 BHEILHETO

ncrouynrka 60 muranus 0e3 Kakoro-mudbo KoHTakta. B npyrom npumepe, y3en 43 BbIBOJOB IS



3apsiIKH MOXKET OBITH BBITIOJHEH TakK, 9TO K HEMY MOTYT IOJCOEIMHATHLCS, 110 MEHBIICH Mepe,
oaHU H3 BBIBOJOB MHTep(deiica USB, BoiBomoB uHTepdeiica micro-USB u BpIBOZOB pazbema
tuna Lightning, ¥ B HeM COJIEPKUTCS BBIILICYOMAHYTask YHEPTOIPUHUMAIOIIAs] YacTh.

[0017] Nnaue rosops, y3en 41 BBIBOAOB I pa3psiku U y3ein 43 BBIBOJOB UL 3apsSAKU
BBIIIOJTHEHBI PA3/IeIbHO U PACIIOJIOKEHBI OTAEIBHO APYT OT ApPYyra B IPOAOJIBHOM HalPaBICHUU
A. CnenoBarenbHo, 6ok 10 muTaHus BBIIOJIHEH TaK, YTO B COCTOSHUU, B KOTOPOM BO3MOXHA
pas3ps/ka ucTouHuka 12 nutanus yepes y3ea 41 BBIBOJOB IS pa3psiiKK, BHEIIHUH UCTOYHUK 60
IIUTAHUS MOXKHO 3JICKTPUYCECKHU MOACOSAUHATH K Y31y 43 BBIBOAOB sl 3apsiiku. Kpome Toro, B
omoke 10 muTaHWsA, B COCTOSHUHM, B KOTOPOM y3en 43 BBIBOAOB ISl 3apsSIKM W BHCIIHHUH
UCTOYHUK 60 MUTaHUS AIEKTPUUECCKU COCAMHEHBI, €CIIM OMPEEIIeTCs 3alpoc Ha 00pa3oBaHUE
a’po30Jisd, OJHOBPEMEHHOE BBIIIOJIHCHUE 3apsIKd M pa3psiAKd UCTOYHMKA 12 nuTaHus He
JIOITYCKaETCsl.

[0018] Kpome Toro, Ha O0koBOil noBepxHOCTH BepxHel yactu 1la xopryca 11 Onoxa
ITUTaHUsT OOECIICUEH HCIOIIHUTEIBHBIN y3ea 14, KOTOPbIM MOXKET YHpaBIsTh TOJIb30BaTENb, C
BBIXOJIOM Ha CTOPOHY, HPOTHBOIOJOKHYIO y31y 43 BbIBOJOB s 3apsjku. B uacTHOCTH,
UCIIOJIHUTENIBbHBIN y3en1 14 u y3en 43 BbIBOJIOB JUIS 3apsiIKU PacIojlaratoTcsl CUMMETPHUYHO
OTHOCHUTENILHO TOUKH NEPECEUEHUsI MTPAMOH JIMHUU, COSAMHSIONICH UCTIOJHUTENbHBIN y3ei 14 u
y3ei1 43 BBIBO/IOB JUIs 3apsJIKU, U oceBOM JTMHUHU Os1oka 10 nmuTanus B po/10JIbHOM HallpaBiIeHUU
A. VcionauTenbHBIN y3ei 14 cOCTOUT M3 KHOMOYHOTO IEPEKII0YATEIIsI, CCHCOPHOM TTaHeu UITU
4ero-ro IOJO0OHOTO M CIYKUT JUIsl BKJIIOYEHMs] M OTKJIoueHUs Osoka 50 ymnpaBiaeHHs U
pa3iMyYHbIX JATYUKOB U BBIIOJHEHUS JAPYTUX Ollepalliii B 3aBUCUMOCTH OT HaMEpEeHUs
II0JIb30BATENSl 110 NpUMEHEHMI0. BOmu3u ucrnonnurenbHoro ysna 14 oOecnedeHsl Osiok 50
YIIpaBJICHUS U JaTYUK 15 BIOXa I AETEKTHPOBAHUS BTSTUBAIOIINX JIEHCTBUI.

[0019] 3apsinHoe ycrpoiicTBo 13 ympaBiser 3apsakod SHEPrueH, MmoaesKanieil BBy U3
y351a 43 BBIBOJIOB /IS 3apAJKU B UCTOUHUK 12 murtaHus. 3apsaHoe yCTPOHCTBO 13 BBINOJHEHO
Ha ocHoBe 3apsaHor wmukpocxembl (IC), Brmouaromeir B cebs mnpeoOpazoBaTenb IS
npeoOpa3oBaHMs TIOCTOSSHHOTO TOKA, KOTOPBIM MOJBOAMTCS W3 MHBEpTopa 61 mim moso0HOTO
KOMITOHEHTAa, MPEeIyCMOTPEHHOr0 JUIsl IPeoOpa3oBaHus MIEPEMEHHOI'0 TOKA B TIOCTOSIHHBINA TOK B
kabene 1 3apsi/iKu, KOTOPBIN MOJKITIOHaeTcs K Y37y 43 BBIBOJIOB JUIS 3aps/IKU, B MTOCTOSIHHBIH
TOK, UMEIOIIUI APYTYIO BEIIUYHHY, BOJITMETP, aMIIEPMETP, ITPOIIECCOp U TaK Jlajee.

[0020] buox 50 ympaBneHus TOJICOEMHEH K 3apsi/iHOMYy YCTpoHcTBY 13,
UCIIOJIHUTEJIBHOMY Y371y 14, pa3iuyHbIM CEHCOPHBIM yCTpOMCTBaM, TAKMM Kak JaTduk 15 Baoxa
JUISL IETEKTUPOBAHUSl BTATHBAIOMIMX (B/BIXATEIbHBIX) JICHCTBUM, JaTYMK 16 HanpsoKeHUs JUIS
U3MEPEHUsl HANpsHKEHHs MCTOYHMKA 12 muTaHMs, M Tak jajnee, U mamsaTd 18 il coxpaHeHUs
qHcia BTATMBAIOIIUX JICHCTBHM, BPEMEHH, B TEUCHUE KOTOPOTO IHEPIHsl 110/1aBanach B HArpy3Ky
21, m Tak pganee, Kak TOKa3aHO Ha ¢ur. 6, W BBIIONHIET Pa3HOOOPA3HOE YIpaBICHUE
a’po30JbHBIM HHTAIsTOpoM 1. JlaTumk 15 BAoxa MOXeT OBITh CO3/1aH Ha OCHOBE €MKOCTHOTO
MUKpodoHa unu nmogooHoro yerpoiictra. biok 50 ympasneHus aBiseTcs, B KOHKPETHOM CIIy4ae,
nporieccopom (6moxkom MukpokoHtposiepa (MCU)). KoukpeTHee, KOHCTPYKLHS JaHHOTO

Ipoleccopa MpPEACTaBisieT COOON DIEKTPUYECKYIO CXEMY, CKOH(MUIYPUPOBaHHYIO ITYyTEM



COUETaHMsI TAKUX CXEMHBIX 3JIEMEHTOB, KaK IIOJYIIPOBOJAHUKOBBIE JIEMEHTBI, U TaK Jajee.
INoxpobuoe orcanue 6s10ka 50 yrpapiieHUs IPUBEICHO HUXKE.

[0021] B xopmyce 11 Osoxa nutanus cGHOPMHPOBAHO TaKKE BO3IYXOBIYCKHOC
OTBEpPCTHE (HE IIOKA3aHHOE HA 4epTekax) Ul BIIyCKa BO3Ayxa. BO3yXOBIYyCKHOE OTBEPCTHE
MOXET ObITh CQOPMHMPOBAHO BOKPYI MCIOJHHUTEIBHOIO Yy31a 14 win Moxer ObITh
c(opMHPOBAHO BOKPYT y3i1a 43 BBIBOIOB JUIS 3APSIAKH.

[0022] (TIEPBBIA KAPTPUJXK)

Kak mnokazano Ha ¢ur. 3, nepsbiii kapTpumk 20 BriarodaeT B ceOs eMKOCTh 23 yis
COJIEpyKaHusl UICTOYHMKA 22 a’po30Jisl, JIEKTPUUECCKYIO HArpy3Ky 21 Juis ucniapeHus: UCTOYHUKA
22 aspozouns, GUTHIL 24 U1 BCACHIBAHUS UCTOYHHMKA ad3PO30JIsi U3 eMKOCTH 23 K Harpyske 21,
a’pO30JBbHBIN KaHa 25 [ MPOTEKAHUS a’po30Jisi, 00pa3yeMOro UCIAPCHUEM HCTOYHUKA 22
a’po30Jis, B HAIIPABICHUU BTOPOTO KapTpuka 30 m KOHIECBOW KOJIMA4YOK 26 UIsl COXpaHCHUS
4acTH BTOPOTro KapTpupka 30, BHYTPU LMIMHAPUIECKOr0 Kopryca 27 KapTpuaKa.

[0023] EMkocTs 23 copMupoBaHa ¢ BO3MOKHOCTBIO OXBaTa a’pO30JIBHOTO KaHalma 25 u
BMEUIAET UCTOYHHUK 22 a’pozons. B emkoctn 23 MOXeT ObITh YJIOXKEH IOPUCTHIM IJIEMEHT,
HaIpuMep, IOJIMMEpHast TKaHb WM XJIONYaToOOyMakHasi HUTh, U IOPUCTHIM JIEMEHT MOXKET
OBITH TIPOITUTAH UCTOYHUKOM 22 a’po3oJisi. IcTouHuK 22 a’p030:1s1 BKIIFOYACT B CEOsI KUIKOCTD,
HaIpUMep, MIMIEPUH, TPOTTMIICHTJIMKOJIb U BOJLY.

[0024] @utwib 24 ABIAETCS AIIEMEHTOM, YJAEPKUBAIOIIUM KUIAKOCTb, JUISI BCACHIBAHMSI
UCTOYHUKA 22 a’po30isl U3 €MKOCTH 23 K Harpy3ke 21 ¢ MCIoJIb30BaHUMEM KallWJUISIPHOTO
JICMICTBYSI U BBIIOJHEH U3, HAIPUMEP, CTEKIOBOJIOKHA, IMOPHUCTOM KEpaMHKM WM I10J00HOI0
MaTepuana.

[0025] Harpy3ka 21 ucnapsier HCTOYHHK 22 a’po30Jis 0€3 ropeHusi ¢ UCIOJIb30BaHUEM
HHEPIuH, KOTopas Mo/aeTcs U3 UCTOYHMKA 12 mutaHus uepes y3el 41 BBIBOJIOB JUISL pa3ps/IKu.
Harpyska 21 BbpImogHeHa M3 HarpeBaTeIbHON TPOBOJOKH, HABHTOM C MpeIBapUTEIIBHO
3a/laHHbBIM marom, (crmpanu). OpHako, Harpyska 21 gomkHa OBITH BCETO JIMINB DJIEMEHTOM,
CIIOCOOHBIM HCITAPSATh UCTOYHMUK 22 a’po3ofisi, ¢ oOpa3oBaHHEM, TEM CaMBbIM, a’pO30Jis, H
SBJIACTCS, HANPUMEp, HArpeBaTelbHBIM JJIEMEHTOM WU YJIbTPa3BYKOBBIM TI'E€HEPATOPOM.
IIpumepsl HarpeBaTENLHOTO 3JIEMEHTAa BKIIOYAIOT B ce0d PE3UCTHBHBIM HarpeBaTelb,
KepaMU4eCKUI HarpeBaresb, HarpeBaTeIb MHIYKIIMOHHOTO HarpeBa u Tak JjaJiee.

[0026] Anpo3zonbHbIN KaHan 25 o0ecrieueH C BBIXOJIHOM CTOpOHBI OT Harpy3ku 21 mo
oceBoit muHuu L Onoka 10 nutanus.

[0027] KoniieBoii konmauok 26 BKIOYAET B ceOsl yacTh 26a BMEIIEHUS KapTpu/pKa JUls
BMEIIIEHUS 4acTH BTOpOro Kaprpuuka 30 M COeAMHUTENBHBIA NMpoxoi 26b Uil coeauHeHus
a’pO30JBHOTO KaHaja 25 u yacTu 26a BMEIICHUS KapTpHKa.

[0028] (BTOPOI KAPTPUJIXK)

Bropoit kaptpumk 30 BMemaer uctouHuk 31 apomarusaropa. KoHieBas yacts BTOPOro
kaptpumpka 30 co cTOpoHB TepBOro Kaptpumka (20) BKIaIbIBaeTCs, C BO3MOMKHOCTHIO
W3BJICUCHUS, B YacTh 26a BMEUICHUS KapTpHKa, OOCCICYCHHYI0 B KOHIIEBOM KoOJMadke 26

nepBoro kaprpumka 20. [lpyras koHmeBas 4acTh BTOporo kaptpumaxka 30 €O CTOpPOHBI,



IIPOTHBOIIONOXKHON CTOpOHE IepBoro kaprpumpka (20), BbITONHEHA B BHJE WHIAISLMOHHOTO
kaHana 32 jyis nose3oBatesns. OJHAKO, HHIalALMOHHBINH KaHall 32 He 00s3aTeNIbHO JOIDKEH OBITh
BBINOJIHEH HEPa3beMHO CO BTOPHIM KapTpukeM 30, 6e3 BO3MOXKHOCTH OTICICHHS OT BTOPOTO
KapTpUIKa, U MOXKET OBITh BBIIIOJIHEH C BO3MOKHOCTBIO IIPUKPEILICHUS U OTACICHUS OT BTOPOIO
kaptpupka 30. Eciu uHransnuoHHbIN KaHan 32 BBIIOJIHEH OTACIBHO OT Onoka 10 muranus u
nepBoro kaprpupka 20, Kak ONMMCAHO BBIIIE, TO MHTASIIUOHHBIN KaHal 32 MOXHO XpaHWUTh B
T'MTMEHUYHBIX YCIOBUSX.

[0029] Bropoii kaptpumk 30 1o0aBiseT apoMaTu3aTop B adpo30Jib, 00pa3yeMblil yTeM
UCHIApEeHUs UCTOYHUKA 22 a’3po30Js Harpy3koi 21, npu npoTeKaHuu a’dpo30Jis Yyepe3 UCTOUHUK
31 apomaruzaropa. B kauectBe u3enus M3 MCXOJHOTO Marepualia, KOTOpPOE IPEACTaBIsSET
co0OH HMCTOYHHK apOMaTH3aTOPa, MOXXHO HCIIONB30BaTh MPECCOBKY, HM3TOTOBJICHHYIO
¢dopmoBanueM pezaHoro Tabaka WM CBEXHX JHCThEB Tabaka B (opme rpanyn. HMcrounuk 31
apoMaTH3aTopa MOXXET OBITh BBINIOJIHEH M3 pacTeHUs (HalpuMep, MSThl WIH PAaCTHUTEIBHOTO
JIEKapCTBEHHOI'O CPEJICTBA MJIM apOMaTU4YECKUX TpaB), OTIMYaoIerocs ot tabaka. B nucrounuk
31 apoMaru3zaTopa MOXKET OBITH BBE/ICHA TaKasl apoMaTHUCCKast I00aBKa, KaK MCHTOJL.

[0030] Anpo30iibHbIN MHraNATOp |1 MO HACTOAILIEMY BAapUaHTY OCYILECTBICHUS MOXET
CO3/1aBaTh a’p030Jib, COJACPXKAIINI apoMaTH3aTOp, MPU TIOCPEJACTBE MCTOYHMKA 22 a’po30Js,
ucrounuka 31 apomaruzatopa u Harpy3ku 21. MHade roBopsi, MCTOYHMK 22 a3po30is H
ucrounuk 31 apomartuzaropa MOXHO Ha3BaTh a’po30Jco0pPa3yIOMUM HCTOYHHUKOM IS
o0pa3oBaHMs a3PO30JIs.

[0031] Koudurypanusi a’po307e00pa3yiomero HUCTOYHMKA, KOTOPBIM  MOXHO
UCIIOJIb30BaTh B adpO30JIbHOM HHraasitope 1, He orpaHmdeHa KOHQUIypalueid, B KOTOpOMH
UCTOYHUK 22 a’po30isl U UCTOUHUK 31 apoMaru3aropa BHIIOIHEHBI O-OTACIBHOCTH, U MOYKET
ObITh KOH(urypaiueil, B KOTOpOH HCTOUHUK 22 a’po3o0is M ucTouHMK 31 apomarmzaropa
copMHpOBaHBl KaK OJIHO II€j0e, KOHpHUrypaunueit, B kotopoil ucrounuk 31 apomaruzaropa
OTCYTCTBYET, U MCTOUHHUK 22 a’pO30JIsl 3aKIII0OUACT BEIECTBO, KOTOPOE MOXKET COJCPkKAThCs B
ncrounrke 31 apomaruzaropa, KOHGUrypalue, B KOTOPOH MCTOYHHUK 22 a3pO30Jisi COACPKUT
MEJMIIMHCKOE BEIIECTBO WJIM YTO-TO MOJ00HOE BMECTO MCTOYHUKa 31 apomaruszaropa M Tak
nasee.

[0032] B a’po3onbHOM UHTANATOpPE |, BBIMOJIHEHHOM BBIIICOMMCAHHBIM 00pa3oM, Kak
nokazaHo crtpenkoil B Ha ¢ur. 3, Bo3ayx, BTeKawolUMid W3 BIYCKHOTO OTBEpPCTHs (HE
TTOKAa3aHHOTO Ha YepTexax), chopmMupoBanHoro B kopryce 11 60ka mUTaHUS, TPOTEKALT Yepe3
BO3/IyXOTOBOIAIIYI0 YacTh 42 M NpOTeKaeT Okojo Harpy3ku 21 mepBoro kaptpujka 20.
Harpyska 21 wucmapsier uctouHuK 22 a’po30isl, BCOCAHHBIM M3 eMKocTH 23 dutmiem 24.
Anpo30Jib, 00pa30BaHHBIN HCIAPEHUEM, TMPOTEKAeT IO adPO30JHPHOMY KaHATy 25 BMECTE C
BO3yXOM, BTEKAIOUIMM K3 BIYCKHOTO OTBEpPCTHS, M MOAAECTCS BO BTOpoil kapTtpuax 30 mo
COCIMHUTEIILHOMY Tpoxoay 26b. A3po30b, TogaBaeMblii BO BTOpol kapTpumk 30, mpoTeKkaeT
gyepe3 UCTOYHUK 31 apoMaTusatopa U, TEM CaMbIM, IONOJIHACTCS apoMaTU3aTOPOM, U TMIOJAeTCs B
MHTaJALMOHHBIN KaHan 32.

[0033] B anpozonbHOM HHramstope | mpeaycMOTpeH Takxke wu3Bemarens 45 ans



IpelncTaBieHust pazHooOpasHoil mubopmanuu (cMm. ¢ur. 6). M3semarens 45 moxeT ObITH
BBINOJIHEH HAa OCHOBE CBETOM3IYYAIOLIErO 3JE€MEHTA WM MOXKET OBITh BBHIITOJIHEH C MOMOILBIO
BUOPAIMOHHOI'O 3JIEMEHTA, HWIJIM MOJXKET OBITh BBIIOJHEH C IOMOIIBIO 3BYKOM3IYHAIOLIETO
pJIeMeHTa. B xauecTBe ajabTepHATHUBEI, M3BELIATEIb 45 MOXKET OBITh COUETAaHHEM U3, 10 MEHBLICH
Mepe, JABYX 9JIEMEHTOB U3 CBETOU3IIYYAIOUIUMX 3JIEMEHTOB, BUOPALMOHHBIX 3JIEMEHTOB U
3BYKOM3ITy4alomuXx 3JieMeHTOB. M3Bemarens 45 MoxHO obecneuuTh B JiI0OOM KOMIIOHEHTE U3
O6noxa 10 muranus, nepsoro kaptpumxka 20 u Broporo kaprpumka 30; oxHako, B
NPEANOYTUTEIIHFHOM MCIIOIHEHHH, U3BeIaTeNb odecnieunBaioT B 610ke 10 nuranus. Hanpumep,
30HY BOKPYI' HCIIQJIHHUTEIBHOTO y3i1a 14 BBINONHSIOT C BO3MOXHOCTBIO CBETOIPOITYCKaHHUS,
4TOOBI JAOMYCKAaTh CKBO3HOE MPOXOXACHUE CBETA, KOTOPBIA M3Iy4acTCs CBETOM3IYYArOIIUMHU
aJeMeHTaMu, Hanpumep, ceeroanogamu (C/1).

[0034] (QJIEKTPUYECKAS CXEMA)

Jlasiee MpUBEICHO OMMCAHUE JICKTPUUCCKON CXeMBI Osioka 10 muTaHus cO CChUIKOW Ha
¢wur. 7.

biox 10 muranus Bmo4aeT B ceOf MCTOUHWK |2 muTanus, BHIBOA 4la s pa3psiku
JIEKTPOA TIOJIOKHUTEIBHOTO TIOTI0ca ¥ BEIBOA 41b [UTst paspsaKu 2JIEKTPOAa OTPHULATEIIHHOTO
I10JI10Ca, KOTOPBIE COCTaBISIIOT y3eld 41 BBIBOJIOB Ui pa3psaiky, BbIBOA 43a Ui 3apsiaku
ANIEKTPO/Ia ITOJIOXKUTEIBHOrO I0JI0ca W BBIBOJ 43b Juls 3apsiIKU 3JIEKTPOJia OTPHULATEIBHOTO
T10J110Ca, KOTOpBIE COCTaBIIAIOT y3eil 43 BBIBOAOB JUIs 3apsiku, Osiok 50 ynpaBiieHMsI, KOTOPBIH
BKJIIOYEH MEXJTY 3JICKTPOIOM IMOJIOXKUTEIBHOTO MOJIF0Ca UCTOUYHNKA 12 nuTaHus u BeiBoAOM 41a
JUISL paspsiIKM DJIEKTPOJia TOJIOXKHUTEIIBHOTO TOJCa M MEXKIY IEKTPOJOM OTPHUIATEIbHOrO
II0JI0Ca MCTOYHMKA 12 nuraHus M BeIBOJOM 41b ais paspsaxu 3JIEKTpoAa OTPHULATEIbHOTO
TI0JIIOCA, 3apsi/IHOC YCTPOMCTBO 13, KOTOpOE pacriosnaracTcsi B JIMHUM NEpeauld SHEPIHH MEX1y
y310M 43 BBIBOJIOB JIISL 3apsiIKM M MCTOYHMKOM 12 muTaHus, nepexiodaresb 19, xoropsrit
pacrosnaraercsi B JIMHUM Mepe/layd DHEPTHMH MEXKJAy HMCTOYHHKOM 12 mutanus u ysiaom 41
BBIBOJIOB IS Pa3psijikv, U MEpBbIH cTaOumuTpoH 71, BTopoil crabuiutpon 72, pesucrop 73,
TIEPBBI KOHJICHCATOp 74 W BTOpPOM KOHJEHcATop 75, KoTopble OyAyT OIMCAHBI HUKE.
Iepexmouarens 19 BoinonneH, HapumMep, Ha ocHoBe nosieBoro MOII-tpansucropa (MOSFET),
M BKJIIOYAETCS U BBIKJIIOYAETCS B 3aBUCHMOCTU OT HAIPSHKEHUS 3aTBOPA, KOTOPOE PETYIUPYyeTCs
6s10x0oM 50 yripaBieHUs..

[0035] (BJIOK YIIPABJIEHU )

Kax noxazano Ha ¢wur. 6, 6ok 50 ynpaieHus BKIo4YaeT B ceds 0ok S1 onpenencuus
3ampoca Ha 00pa3oBaHHE a’po30Jis, OJIOK 52 OmNpesieNcHHus orepanuu, 00K 53 ynpaBiieHHS
TIUTAaHUEM U OJI0K 54 yripaBieHUs U3BEUICHUEM.

[0036] Bbisiok 51 ompenenenus 3ampoca Ha 00pa30BaHHUE adPO30JIs ONIPEACIISIET 3aMpoc Ha
00pa3oBaHKE ad’pO30Jis MO TMOJYYCHHOMY BBIXOJHOMY CHTHany aaTduka 15 Bmoxa. Jlatumk 15
B/I0OXa BBIMIOJHEH C BO3MOXHOCTBIO BBIJAauM 3HAUEHUS W3MEHEHUs JaBieHus B Osoke 10
IUTAHUS, BBI3BIBAEMOTO BJOXOM MOJIb30BATEIIA YE€pe3 MHTASIMOHHBIM KaHan 32. latuuk 15
BJIOXA SBJIAETCS, HAIIPUMED, JATUYMKOM JABJICHUS JUVIsl BBIBOJIA BEIXOHOTO 3HAUYECHNUS (HampHMep,

SHAYCHUA HAMPsOHKCHUSA WKW 3HAYCHHSA TOKa) B 3aBHCHMOCTH OT aTMOC(i)epHOI‘O JAaBJICHUS,



KOTOpPO€ M3MEHSAETCS B 3aBUCUMOCTH OT CKOPOCTH IIOTOKa BO3/yXa, KOTOPBIH BCAChIBAETCS U3
BIIYCKHOI'O OTBEPCTHs (HE IMOKAa3aHHOI'O HA YEPTEKax) B HAIPABICHUM MHTASALMOHHOTO KaHajIa
32, (T.e. BTATUBAIOLIECTO JACHCTBUA 110IH30BATEIS).

[0037] biok 52 onpeneneHus onepanyy ONpeAeseT Olepaluu, KOTOPhIe BbIIOJIHAIOTCS
I10JIb30BATEJIEM HA UCIIOJHUTEIIBHOM y31€e 14,

[0038] biok 54 ympasieHus W3BELICHUEM YIpaBIsAeT u3peniareneM 45 takuM o0pazom,
YTO M3BELIATeNIb HPEAOCTaBIICT pa3HooOpasnylo uHdopmammoo. Hanpumep, Omok 54
YIIPaBJICHHS U3BEIICHUEM YIIpaBisieT u3BemaresieM 45 B OTBET Ha OIPEICICHUE CPOKa IS
3aMeHBbl BTOpOro kKaprpumka 30 Takum o00pa3oMm, 4TO W3BEIIATENb YBEAOMIISICT, YTO IOpa
3aMeHUTh BTOpoi KapTpuuk 30. biok 54 ynpaBieHHs M3BELICHHUEM YBEAOMIISICT, 4TO I0pa
3aMEHUTh BTOpOoN KapTpwmk 30, IO COBOKYIIHOMY 4YHCIy BTSATMBAIOIIMX JACHCTBUN WM
CYMMapHOMY BPEMEHH, B TEUEHUE KOTOPOI'O SHEPTUS 110/1aBajiach B Harpy3Kky 21, coxpaHseMbiM
B namsTH 18. biiok 54 yrpaBiieHMs W3BEIIEHUEM HE OTPAHUYECH YBEJOMIICHUEM O HACTYILJICHUH
CpoKa 3aMeHbl BTOporo kaprpu/pka 30 M MOXKET yBEJIOMJIATH O HACTYIUICHHHM CPOKa 3aMEHBI
TepBOTO KapTpumka 20, cpoka 3aMeHBI UICTOYHUKA 12 muTaHust, BpEMEHU 3aps/IKU UCTOYHUKA 12
TIMTAHUS ¥ TaK Jajee.

[0039] bnok 53 ympapiieHus TUTaHUEM YIIPABISIET Pa3psIKOH MCTOYHMKA 12 mUTaHMS
yepes y3eia 41 BbIBOIOB JUIsl pa3psiIKU OCPEICTBOM BKJIIOUEHHS M BBIKIIIOUEHMSI IEPEKIIIOYATENs
19, ecnim Gnox 51 ompenenenus 3arpoca Ha 00pa3oBaHHME a’pO30JIs OINPEACISACT 3alpoc Ha
o0Opa3oBaHME aIPO30JISL.

[0040] brnok 53 ympaBiieHHs ITMTAHUEM BBIIIOJIHSIET YIIPABICHUE TaKUM 00pa30M, UTOOBI
KOJIMYECTBO adpO30Jisi, KOTOPOE 00pa3yeTcs HUCIAPEHUEM HCTOYHHMKA a’3po30Jis MOCPEACTBOM
Harpy3ku 21, HaxoausI0Ch B MCKOMOM JIMalla3oHE, T.€. TaKMM 00pa3oM, uTOOBI KOJIMYECTBO
OHEpPTUM, KOTOpas MOJaeTcs W3 HCTOYHWKA 12 muTaHus B Harpy3ky 21, Haxoawioch B
IIPE/IBApUTENILHO 3aJ]aHHOM JiManazoHe. B dacTHocTH, Onok 53  ympaBieHus NUTaHHEM
VIpaBIsieT BKIIOYEHHWEM U BBIKIIIOUEHUEM Tmepexmodarens 19, nampumep, meronom MM
(LIMPOTHO-UMITYJILCHOM  MOJymnsiiuu). B kadectBe anbTepHAaTHBBI, ONOK 53  yrpaBieHHS
MTUTAHUEM MOJKET YIPaBISATh BKIOYEHUEM UM BBIKIIOUEHHEM rniepekitodarens 19 merogom UMM
(4aCTOTHO-MMITYJILCHOM MOJTYJISIIIUN).

[0041] Ilocne Toro, kak HauMHAETCS I0jladya DHEPIUU B HArpy3Ky 21, ecim mpoxoaut
TIpe/IBApUTENbHO 3a/IaHHbIN Tnepuoj, Onok 53 ympaBieHHsl MUTAaHUEM IMpeKpaliaeT Mnojady
SHEpruv W3 ucTOoyHUKa 12 mnuTtaHus B Harpy3ky 21. MHaue roBops, jake HpH TOM, HTO
MONIb30BaTeab (PAKTUYECKH BBIMOJIHSAET BTATMBAONIEE JICHCTBHE, €CIU IEPHUOJ  3aTSHKKU
TIPEBBINIACT HEKOTOPBIM MEpuoja, TO OMOK 53 ympaBiicHUs MHTaHUEM IIPEKpalnaeT Ioaady
DHEPTUH M3 WCTOYHMKA 12 mutaHus B Harpy3ky 21. HexoTopslil nepuos ycTaHaBIMBAETCS IS
UCKJIIOUEHHS BapHalliU IEpPHOJAa 3aTSDKKM Mojb3oBatens. biok 53 ympaeieHHMs NUTaHHEM
YIIPaBIIAET CKBaKHOCTBIO MMITYJIBCOB BKJIIOUEHUS/BBIKIIOUCHHs Nepekirodatens 19 B TeueHue
OJITHOTO BTATHUBAIOILErO ACUCTBHS, B 3aBUCHMOCTH OT KOJIMYECTBA DHEPIHHU, XPaHSIIErocs B
ncrounuke 12 nmuranus. Hanpumep, 0ok 53 ynpapiieHUs] MUTAHUEM YIIPABISIET UHTEPBAIOM

MCKAY MNEpruogaMu BKIIIOYCHHA, B TCHCHUC KOTOPLIX JHCPIvsA MNOAACTCA H3 HMCTOYHHKA 12



nuTaHus B Harpy3ky 21, (mepuomoM  TIOBTOPEHMS  HMMIYJIbCOB) U YIIpaBisieT
IIPOJOJDKUTEIBHOCTBIO KaX/I0T0 ME€PUO/Ja BKIIOUEHHUS, B TEUEHUE KOTOPOrO 3HEPIUsl NOJAETCs
u3 UcTouHuKa 12 nurTanus B Harpy3Ky 21 (lumpuHON UMITYJIbCa).

[0042] baox 53 ympaBicHHs MTAHUEM OIPEACIAET TAKKE IEKTPUUYECKOE COCIUHEHUE
MEXIy y3/10M 43 BBIBOJOB JUISL 3apsAKH M BHEUIHMM HCTOYHMKOM 60 NMUTaHMS U yIpaBiseT
3apsiIKOM UCTOYHMKA 12 MUTaHUA OCPEACTBOM 3apsiAHOro ycTpoiicrsa 13.

[0043] (KOHOUT'YPALIMA ITJIAT)

Kak nokazano Ha ¢ur. 5 u ¢ur. 7, 6siok 10 nuranus BKIOYACT B CeOs MIEPBYIO CXEMHYIO
wiary 76, Ha KOTOpoi obecnieueHbl y3ei 43 BBIBOJOB JUIS 3apsAAKU, BTOPOM CTaOMIHUTPOH 72 U
pesuctop 73, BTOPYIO CXEMHYIO Iuiaty 77, Ha KOTOpPOH obOecredeHbl OmoK S50 yrpaBiieHUs,
3apsiiHoe ycTpoicTBO 13, mepexmouarens 19, nepseiit cradunutpon 71, mepBbiii KOHAEHCATOP
74, BTOpOW KOHJEHCATOpP 75, UCHOMHUTEIBHBIA y3en 14 u matumk 15 Bmoxa, u MpPOBOASIIHIA
JIEMEHT 78, KOTOPBIN 3JIEKTPUYECKH COCIUHSET IEPBYI0 CXEMHYIO IIaty 76 W BTOPYIO
cxemuywo tuiatry 77. IlpoBoastmii njieMEHT 78 SBISIETCS YacCThIO TOKOMPOBOJA, KOTOPBIH
IEKTPUYECKN COEAMHSET y3el 43 BBIBOJOB JUIsl 3aps/IKM U 3apsjaHOoe ycTpoictBo 13, u
IIPOBOIAIINAN 2JIEMEHT 78 10 HAacTOSLIEMY BapHaHTY OCYILECTBJICHHS BBIIIOJIHEH C ITOMOIIBIO
IrMOKON CXEMHOM IJIaThl; OJIHAKO, IAHHbIM 2JIEMEHT MOKHO BBITOJIHUTH MOHTAXHBIM IIPOBOJIOM.

[0044] Kak noxazano Ha ¢ur. 5, niepBas cxemHas miara 76 u BTopas cxemHas miara 77
PacCITOJIONKEHBI OTIACIBHO JIPYT OT Apyra. B 4acTHOCTH, CO CTOPOHBI OJIHOTO KOHIIA UCTOYHHUKA 12
IIMTaHUsl B IPOJOJBHOM HAIlpasieHUU (IIPOAOIBHOM HampaBicHUM A) oOecriedeHa IepBas
CXeMHas Iiata 76, U €O CTOPOHBI JIpyroro KOHILIA@ MCTOYHUKA 12 NUTaHUS B IIPOJOJHHOM
HAIIpaBJIEHUU (IIPOJI0JIBHOM HallpaBiIeHUHM A) oOecrieueHa BTOpasl cxemHas ruiata 77, u nepsast
CXeMHas Iuiara 76 W BTOpas CXeMHas Iulata 77 DJIEKTPUYECKH COCIAMHEHBI IMPOBOSALIINM
ANEMEHTOM 78, MPOJOIKAIOIMIMMCA B IPOJOJBHOM HAIpPABJICHUU HCTOYHUKA 12 muTaHus 1o
nepugepun ucrouHuka 12 nuraHus. B kauecTBe anpTepHATHMBBI, IepBas CXeMHas Iuiata 76
MOKET OBITH OOecriedeHa CO CTOPOHBI OJHOrO KOHIIA WCTOYHMKA 12 MUTaHUS B IOMEPEYHOM
HaIpaBJICHUU (HaMpaBiICHUH, MEPICHAUKYISIPHOM IPOJOJLHOMY HaIpaBlieHUIO A), U BTOpas
cxeMHas raTa 77 MoxeT ObITh 00ecredeHa co CTOPOHBI APYroro KOHIa UCTOYHHKA 12 MUuTaHUs
B TIOTIEPEYHOM HarpaBICHUH.

[0045] (TIEPBBI CTABUJIUTPOH)

IlepBoiit crabunutpoH 71 oOecriedeH Mexay y3i10M 43 BBIBOJIOB JUISL 3apslKud H
3apsAHBIM yCTpoicTBOM 13 Takum 06pa3zoM, 4TOOBI MOJICOEUHATHCS MapajlIeNIbHO € 3apsi/IHbIM
ycTpoiictBoM 13. B cooTBETCTBUM C JaHHBIM MEPBBIM CTAOWJIUTPOHOM 71, MOXHO
CTAOMJIM3UPOBATh HATPSHKEHHUE, TTOJICKaIee BBOAY B 3apsiiHOE yeTpoiicTBo 13. MHave roBops,
KaK Toka3aHo Ha ¢ur. 8B, cTaOWIUTPOH MMEET HEBBHICOKOE HampspkeHue npoodos, VBD, mpu
KOTOPOM TOK, ITPOTEKAIOLIMI B 00paTHOM HAIpaBJICHWU, MTHOBEHHO BO3pacTaeT (yTpa4uBaeTCs
JCUCTBUE IO MPEJOTBPAICHUIO OOPATHOrO TOKA, KOTOPOE MEPBOHAYAIBHO BBIMOJIHACT JUOM).
CnenoBaTesibHO, CTAOWIMTPOH, BEPOATHO, IpoOuBaeTcs. B maHHOM ciiydae, Kak MOKa3aHO Ha
¢ur. 8A, HanpsHDKEHNE MEXAY 000MMH KOHIIaMU CTaOWINTpoHa pukcupyercs Ha ypoBHe VBD, u

yCTaHaBIMBaeTCs CBsA3b Vout (BeixoaHoe HanpsokeHue) = VBD. CrnenoBatenbHo, 1axe Tpu TOM,
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YTO BXOJHOE HAnpspKeHue Vin mylbcupyer, Kak rnoka3aHo Ha ¢ur. 8C, nomyyaercs crabuibHoe
BBIXO/IHOE HampspkeHue Vout 6e3 mybcanu, Kak rokasano Ha ¢ur. 8D.

[0046] CnemyeT Takke OTMETHTb, YTO B CXEME, MIOKa3aHHOM Ha ¢ur. §A, B cilydae, Korjaa
HaIpsOKCHHE, KOTOpOE IPHUKJIAIABIBACTCA MEXIy OOOMMM KOHIAMHM CTAaOMJIMTPOHA, HMMEeT
3HAYCHHUE HW)KE HAINPSDKEHHMs Npo00s, BBIXOAHOE HANpsDKEHUE Vout CTaHOBHUTCS paBHBIM
BXOHOMY HaIPsDKEHHIO Vin.

[0047] epBriit ctabumurpon 71 mopcoeauHeH OnmKe K BBOIY 3apsiIHOTO YCTpOHCTBa
13, yem K BbIBOAY Yy371a 43 BBIBOAOB i 3apsiiku. B COOTBETCTBUU C JAHHBIM II€PBBIM
crabunuTpoHoM 71, B IOMOTHCHUE K CTAOMITU3ALUN HATIPSDKCHUS, KOTOPOE MOAACTCs U3 y3ia 43
BBIBOJOB JUIsl 3apsiIKH, MOXKHO MOJABJIATH ITYJIBCAIMIO HANpsDKCHUs, 00ycioBineHHyO L-
COCTABJISIOLICH (PEAKTUBHOW COCTABIIIONICH), HEM30€KHO BO3HUKAIOUIYI0 MEXIY y3iioMm 43
BBIBOJOB /IS 3apsAKd W 3apsaHbIM ycTpodcTBoM 13, ¢ obecrieueHueMm, TeM CaMbiM,
COOTBETCTBYIONICH 3amIUTHI 3apsiiHOTO ycTporictBa 13. Jlannas HemszOexHO Bo3HuKaromas L-
COCTaBJISIONIAs BBI3bIBAETCS, HAIIPUMED, ITPOBOISIIMM JIEMEHTOM 78 1 pe3ucTopoM 73.

[0048] Kak onucaHo Bbllle, NepBbiil cTabmiuTpoH 71 obecrieueH Ha BTOPOH CXEMHOM
1wiare 77. MHaue roBops, OCKOJIbKY y3ei 43 BBIBOOB JUIS 3apsa/IKU U 3apsiIHOE yCTpoicTBO 13
o0ecIieYeHbl Ha Pa3HBIX CXEMHBIX IUIaTax 76 u 77, TO CTENEHb CBOOOIBI NPH Pa3MEIICHUU
OT/IEJIbHBIX KOMIIOHEHTOB B Osioke 10 muraHus sBisercs BbICOKOW. Kpome Toro, mockonbky
nepBblit cTabuauTpoH 71 obecriedyeH Ha BTOPOM CXeMHOI ruiate 77, Tjie 00eCneueHo 3apsiiHOE
ycrpoiictBo 13, To mepBeld CcTaOMIUTPOH 71 MOXKHO pacloIOKUTh BOJIM3HM  3apsiIHOTO
yerpoiicta 13. OnHako, nepBelii cTaOMWINTPOH 71 MOXHO OOECIIEUNTh HA BBIXOJHON CTOPOHE
ITPOBOJIAILIETO DJIEMEHTAa 78 B HAIPABJIICHUM IOTOKA HHEPrUU, KOTOpask BBOJAUTCS M3 y3la 43
BBIBOJIOB /ISl 3apsi[IKU, a HE Ha BTOPOM cxeMHOM mimare 77. [laxke B JaHHOM Cillydae MOYKHO
pacronoKuTh IMepBbI crabuiautpon 71 BOmm3M 3apsyHoro ycrpoiictsa 13. Ecmu mepsblit
CTaOWJIMTPOH pacroyiaraercs BOJMU3M 3apsaHOro ycTpoiictBa 13, Kak ONHMCaHO BHINIE, TO B
3aps/IHOE YCTPOMCTBO 13 MOKHO BBOJIUTH HATIPSIKEHUE, CTAOMIM3UPOBAHHOE ITYTEM IO TaBICHUS
TTyJBCAIIUU TIOCPE/ICTBOM MEPBOTo cTadmiIuTpoHa 71.

[0049] Tlepmwrii crabunuTpoH 71 HanpsMyl0 TOJCOEAMHEH K ImmHE 79, KOTOpas
AJIEKTPUYECKU COEAUHSET y3ea 43 BBIBOJIOB s 3apsiAKu U 3apsajHoe ycTpoiictBo 13. MHaue
TOBOpPs, TIOCKOJIBKY TIEpBBIA cTabuuTpoH 71 mojicoenuHeH 0Oe€3 TepekiouaTesis, Hanpumep,
TPAH3UCTOPA, PAa3MEIICHHOrO MEX/JYy HHUMH, TO MOXKHO u30eXaTh YBEJHWYEHHUS pa3zMepa
KOHCTPYKIIMH OKOJIO mepBoro crabunutpona 71. Kpome TOro, MOCKOJNBKY B a3pO30JbHOM
nHrajgsatope 1 He MPUXOAWUTCS MUMETh JIeJI0 ¢ OOJbIIMM TOKOM M BBICOKHMM HaIIPSHKEHHUEM, TO,
ke ecnu  TepBBIA  cTaduauTpoH 71 HE COeaUMHEH C  TepekiiiouaresieM, HanpuMmep,
TPaH3UCTOPOM, TO HANPSIKEHUE MOKHO CTa0MIIM3UPOBATh B JOCTATOYHOM CTEIEHU.

[0050] (BTOPOM CTABUJINTPOH)

Bropoii crabunutpon 72 obecrieueH MEXIy y370M 43 BBIBOJIOB /ISt 3aPSAJIKH U TIEPBBIM
ctabmwutpoHoM 71 TakuMm 00pa3oM, HYTOOBI TMOJCOEIWHATHCS TMapajuIeIbHO C IEPBHIM
crabmwiutpoHoMm 71. B cooTBercTBUM C JaHHON KoHGuUrypanuen, XoTs GIyKTyaluu

HAIpsKCHUS, KOTOPOC BBOJAUTCA M3 BHCIIHCTO HMCTOYHHKA IIMTaHHWA, TIOJABISAIOTCSI BTOPBIM
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CTaOMIIMTPOHOM 72, TMy/ibcalus HaNpsDKeHUs, oOycioBieHHas L-cocraBisiomeif, HeM30exHO
BO3HHUKAIOIIEH MeXAy y3iaoM 43 BBIBOJOB Ul 3apsAKH W 3apaJHbIM ycTpoicTBOoM 13,
noJlaBisieTcsl mepBbIM  crabmimrpoHoM 71. CieoBaTenbHO, MOKHO HAAEKHEE 3allMLIaTh
3apsiiHoe ycrpoictBo 13. Bmecre ¢ TeM, IOCKOJIBKY IEpBOMY CTaOMIUTPOHY 71 M BTOpOMY
CTaOMINTPOHY 72 Ha3HAYEHBI pa3Hble PYHKLNHU, TO MO)KHO OI'PAaHUYHUTh YBEIMYEHUE Pa3MEPOB U
CTOMMOCTEH cTabunuTpoHoB. boiee TOro, MOKHO OrpaHUYMTh KOHIICHTPALMIO TEILIOBBIICIICHHS
B ogHoM crabuimrpone. Kpome toro, nockonbky L-cocraBisiomias pearupyer Ha U3MEHEHHE
HANPSDKCHUS WM TOKA C TCYCHHEM BPEMEHH, TO (PIyKTyallMu HANpSOKCHUS, KOTOPOS BBOAUTCS
U3 BHCUIHETO MCTOYHHMKA MUTAHUS, TIOAABIISIOTCS BTOPHIM CTAOMIUTPOHOM 72, PacroyiOKEHHBIM
HEIIOCPEACTBEHHO IIEPE/l MECTOM, B KOTOPOM Bo3HUKaeT L-cocrasistomias. Ciie1oBaTenbHO, K
3apsAHOMY YCTPOUCTBY 13 MOYKHO OJIBOJHUTE 00JIee CTAOMIIEHOC HAMIPSKCHHE.

[0051] Kak omwmcano Bbie, BTOpoi crabuimurpon 72 obecliedeH Ha MEPBOH CXEMHOM
1uiatre 76, u nepBbli crabunnTpoH 71 obecrnieueH Ha BTOPOH cXeMHOH ruiate 77, OTIEIbHON OT
nepBoi cxemHo# miatel 76. OnHako, BTOpod cTabunutpoH 72 Moxker ObITh oOecriedeH Ha
BXOJIHOM CTOPOHE MPOBOSANICTO JJIEMCHTa 78 B HAIpaBJICHHM IIOTOKA JHEPTUHU, KOTOpas
BBOJIUTCSI M3 y3i1a 43 BBIBOJIOB JUISI 3apsi/IKH, U NEPBBIH cTaOMIMTPOH 71 MoxkeT ObITh 0OecIieueH
Ha BBIXOJIHOM CTOPOHE MPOBOSINETO IEMEHTAa 78 B HANPABICHWU TOTOKA DHEPTHH, KOTOpas
BBOJIMTCA U3 y371a 43 BBIBOJIOB JIs 3apsi/IKH.

[0052] Ilepsblit crabmiuTpoH 71 v BTOpOI CTAOMIMTPOH 72 BBIIIOJHEHBI UICHTHYHBIMH
KOMIIOHEHTaMu. B ganHOM ciydae obsjerdacrcss MaHHITYISALUS KOMIIOHEHTaMH, M MOXHO
CHM3HTD 3aTPaThl Ha CTAOUIUTPOHBL.

[0053] (3EHEPOBCKOE HAIIPSXKEHUE ITPOBOS)

Hanee, co ccpuikoif Ha ¢ur. 9, nNpHUBEJACHO OINMCAaHME Mara3oHa (Juamna3oHa
3CHEPOBCKUX HAMPSUKCHUH Tpo0O0s) CTAaOMIMTPOHOB, TPHUTOJHBIX B KadyeCTBE BTOPOTo
crabmiuTpoHa 72 u nepBoro cradbunurpoHa 71. 3eHepoBcKoe HampskeHue Mpo0osi 0OBIYHOTO
CTa0WINTPOHA ONPEACISICTCS B BHJAC /MANa30Ha, KOTOPBIM OTPaHWYCH MUHUMAIHHBIM
3HAYCHUEM M MAKCHUMAJIbHBIM 3HAYCHHUEM, a HE B BHJIE HEKOTOPOTO KOHKPETHOTO 3HAYCHUSI.
[Tocnemyroiee onrucaHue OTHOCUTCA KO BTOPOMY CTaOMIUTPOHY 72 B KadeCcTBE MpUMeEpa.

[0054] MakcumanbHOE 3HAUYEHHWE 3CHEPOBCKOTO HANPSDKEHUs MpoOost BTOPOro
cTaOWINTpOoHa 72 HAXOAWUTCS Ha YPOBHE HIDKE MAKCHMAJIbHOTO paboyero rapaHTUPOBAHHOTO
HarnpsbkeHus (Harnpumep, 6,45 B) zapsnnoro ycrpoiictBa 13. B coOTBeTCTBUU ¢ JaHHOM
KOHHUTypaneld MOKHO HCKJIIOYHTH BBOJ| HANPSUKCHUS, WMEIONIETO 3HAUYCHHE HE HIDKE
MaKCHUMAaJIbHOTO padodero rapaHTHPOBAHHOTO HANPSOKCHHWSA, B 3apsaHOE YCTpoWcTBO 13, H
MOKHO CTaOWJIBHO BBOAMTBH HANpPsDKEHUE HUKE MAKCHMMAJIbHOTO pabodero rapaHTHPOBAHHOIO
HaNpsKEeHHUs.

[0055] MuHuManbHOE 3HAYEHUE 3CHEPOBCKOTO HAMPSKEHUS IMpo00si BTOPOTo
CTa0WINTpOHa 72 TPpPEBBINACT MUHUMAIbHOE pabodee TIapaHTHPOBAHHOE HAlMpsHKEHUE
(manpumep, 4,45 B) zapsgHoro yctporictBa 13. B cooTBeTcTBHM ¢ JAaHHOW KOHQUTrypammeu
MOYKHO HCKJIIOYUTh BBOJI HANpPsDKCHUS HIKE MMHHMMAJIBHOTO pabodero rapaHTUPOBAHHOIO

HaIPSDKEHUS B 3apsiIHOE YCTPOMCTBO 13, M MOKHO CTaOMIIbHO BBOJUTH HAIPSDKEHUE HE HUKE
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MUHUMAaJIHHOTO pabodero rapaHTHPOBAHHOTO HAIIPSKEHUSL.

[0056] 3nadenue, KOTOPOE IOIYHAETCS IYTEM BBIYUTAHUS MAKCUMAJIBHOI'O 3HAYCHMSI
3€HEPOBCKOr0 HAIPSDKEHUSA Hpo00si BTOPOrO CTaOMIMTPOHA 72 M3 MaKCUMallbHOro pabouero
rapaHTHPOBAHHOTO HANPSDKCHUS 3apsiiHOrO ycTpoiictBa 13, MeHbIIe 3HAYCHHs, KOTOpOE
[IONTy4aeTCsl IIyTeM BBIYHUTAHHWA MHHHUMAJIBHOTO paboyero rapaHTUPOBAHHOTO HANPSKECHUS
3apsiIHOTO yCTpoMCTBa 13 M3 MHHMMAIBHOIO 3HAYCHMs 3CHEPOBCKOTO HANPKEHHUS NPo0Os
BTOporo crabwimmrpona 72. B cooTrBercTBMM ¢ JaHHOW KOH(puUrypauueidl, MOXHO CHHU3HUTDH
4acToOTy, INPU KOTOPOH mpoOuBaeTcss BTOpoH cradbuinutpon 72. CrenoBaTelibHO, MOXKHO
YMEHBIIUTH TEIUIOBBIACICHUE BTOPOTO CTAOMIMTPOHA 72, M MOXHO HPOMIUTH CPOK CIIYXKOBI
BTOpPOro cTabuinuTpoHa 72.

[0057] ®akTudecku, CONPOTHBICHHUS OOBIYHBIX CTAOMIMTPOHOB M TOKH, KOTOPEIC
MPOTCKAIOT dYepe3 CTAOMIUTPOHBI B COCTOSHHU TIpo0O0si, HMMEIOT HEMalble 3HAYCHUS.
CrnenoBatenbHO, B TPCANOYTUTEILHOM BapHAaHTE CICAYCT YMEHBIIUTH TEIIOBBIICIICHUC
CTa0WINTPOHOB B COCTOSHMM TMpoOosi. Bmecre ¢ Tem, B ciywyae, Korja HampsOKCHHE,
MoJyIeXkalee BBOJAY B 3apsagHOC YCTpoWcTBO 13, HMXKE MaKkCHMMaibHOTO pabouero
rapaHTUPOBAHHOTO HAMPSHKEHUS 3apsaHoro ycrpoiictBa 13, crabuimsanms HanpsyKeHUs
CTa0MINTPOHOM HE 00s3aTeIIbHA.

[0058] HoMuHanbHOE 3HAUYECHUE HAMPSIKEHUS, KOTOPOE MOXKET I10J1aBaThCsl M3 y3ia 43
BBIBOJIOB /U151 3apsiiku (Harpumep, 5,0 B), npeBblinaeT MUHUMaJIbHOE pabouee rapaHTHPOBAHHOE
HaNPsDKCHUE 3apsIHOT0 YCTpoicTBa 13, 1 MMHUMAIBHOE 3HAYCHUE 3€HEPOBCKOTO HAIPSDKEHUS
11po0O0sl BTOPOTO CTa0MJIMTPOHA 72 MpPEeBBINIACT HOMUHAIBHOE 3HAUCHUE HAIIPSIKEHUS, KOTOPOe
MOXKET TI0JaBaThCsi W3 y3i1a 43 BBIBOJOB Ul 3apsAjikd, (HOMHHAJIBHOE HampspkeHue). B
COOTBETCTBMM C JJaHHOH KOHQUrypalnueH, BTOpoil cTabWINTPOH 72 HHUKOIJA HE NpoOUBAETCs.
CrenoBarenbHO, ¢ y4ETOM HANpsDKEHUS, KOTOPOE TojaeTcss u3 y3nia 43 BBIBOJIOB JUIS 3apsiJIKH,
BO3MOXKHO P PEKTUBHOE UCIIOIB30BAHNE BTOPOTO CTAOUIUTPOHA 72.

[0059] 3naueHue, KOTOPOE TMOIYyYaETCS BBIUUTAHHEM MAKCHMAJIBHOTO 3HAYCHUS
3CHEPOBCKOT0 HAIPSDKEHUS TPOOO0S] BTOPOro CTAOWIMTPOHA 72 W3 MaKCHUMaJIBHOTO pabodero
TapaHTUPOBAHHOTO HATPSIKCHUS 3apsTHOTO yCTpodcTBa 13, MEHBIIE 3HAYCHHs, KOTOPOE
TIOJTy4YaeTCs] BHIYMTAHMEM HOMHHAIBHOTO 3HAYCHUS HATPSDKCHHS, KOTOPOE MOXKET IOaBaTHCS
u3 y3na 43 BBIBOJIOB JUIA 3aps/IKU, U3 MUHUMAIHHOTO 3HAYCHUS 3CHEPOBCKOTO HAMPSDKCHUS
mpo0ost BTOporo crabumutpoHa 72. B cooTBeTCTBUU ¢ TaHHOU KOH(UTYypaIMel MOKHO CHU3UTh
4acTOTy, TPU KOTOpOW mpoOuBaeTcss BTOpod crabumutpoH 72. CrenoBaTenbHO, MOYKHO
YMEHBIINTH TETUTOBBIJICTICHHE BTOPOTO CTAOWJIUTPOHA 72, M MOXHO MPOJITUTH CPOK CITYKOBI
BTOPOTO CTAaOUIUTpOHA 72.

[0060] Jlns xaxgoro u3 KOMIOHEHTOB (Z1-Z5 wa dur. 9) mis cTrabuwimTpoHOB
OTIPENICNIAIOTCS. MUHMMAJIBHOE 3HAYEHHE 3E€HEPOBCKOIO HANpsDKEHUS NMpoOOs M MAKCHMAIbHOE
3HAYCHHE JIIST 36HEPOBCKOTO HampspkeHus 1mpobos. CieaoBarenbHo, BEIOUpaeTCs CTaOMUIUTPOH,
MMEIOIIUI BBIIICYTIOMSIHYTBIN IMANa30H 3€HEPOBCKUX HampshKeHuH npobos. CrenoBaTesbHo, B
KaueCcTBE BTOPOTO CTAOMIUTPOHA 72 W TEPBOTO CTAOMIMTpoHA 71 NpPenrmodYTUTEIbHBIMU

SIBJISIFOTCSI KOMIIOHEHTHI Z2-Z4, u HanboJiee MPEANOYTUTEIIbHBIM SBISIETCS KOMIOHEHT Z2. Bo
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BTOpOM cTabuiuTpoHe 72 u mepBoM cTabuiauTpoHe 71 MOXHO HCIOJIB30BaTh HIACHTHYHBIC
KOMITOHEHTHI WJIU Pa3HbIE KOMIIOHEHTBI.

[0061] B BblmeonmucaHHOM BapHAHTE OCYIIECTBICHUS, YTOOBI CTaOMIM3HMPOBATH
HAIPsDKEHUE, M0JUIeXkKAaIlee BBOAY B 3apsHOE YCTPOUCTBO 13, MpuMEHEH BTOPOH CTaOMIUTPOH
72. OpHako, 4TOObI CTA0MIN3UPOBATh HALIPSHKEHUE, HoyIexKalee BBoLy B 010k 50 ymnpasienus,
MOXKHO IIpUMEHMUTH Jpyroil crabuimurpoH. [lockonbky Onok 50 ymnpaBieHHMs Takke HMEET
MakCUMajbHOE paboyee TIapaHTUPOBAHHOE HANpPSHDKEHHE M MUHMMaibHOE  pabouee
rapaHTUPOBAHHOE HAIPSDKECHHE MOJOOHO 3apsIHOMY YCTPOHCTBY 13, TO MOXHO HPUMCHUTH
CTa0MIINTPOHBI, HMCIOUINE COOTBETCTBYIOIINE AUANIA30HBI 3¢HEPOBCKUX HANPSHKCHUN MTPoOos Ha
OCHOBE YIIOMSIHYTBIX HalPs’KEHUH.

[0062] (PESUCTOP)

Mesxay nepBbiM cTabmauTpOHOM 71 ¥ BTOPHIM CTA0HIUTPOHOM 72 00ecnedeH pe3ncTop
73 IS TIOCHEOBATEIBHOTO COCHMHCHHS C TICPBBIM cTaOwiaurpoHoM 71 W BTOpBEIM
cTa0WIMTpoHOM 72. B COOTBETCTBHMU C JaHHON KOHQUTYpaIMel, IOCKOJIBKY HAaIpsDKCHUE
racuTCs pe3ucTopom 73, TO MOXKHO IIPEIOTBPATUTH 110/1a4y BBICOKOI'O HAIIPSKEHUSI Ha 3apsi/HOE
ycrpoiicteo 13. Kpome TOro, mockojbKy Bpsii JU Ha IEpBblii cTabuinuTpoH 71 A0MKHO
I10/1aBaThCsl HANPSHKEHUE HE HIDKE 3€HEPOBCKOIO HAIPSKEHUs Npo0Oosi, TO TEIUIOBbIICICHHUE
nepBoro crabmimrpona 71 MOKHO YMCHBIIHTD.

[0063] Pe3uctop 73 11oiCOCAMHEH € BBIXOHOW CTOPOHBI OT MPOBOJISAIICTO JIEMEHTA 78 B
HAIIPaBJICHUU IIOTOKA 3HEPTHUH, KOTOpask BBOJUTCS M3 y3ia 43 BbIBONOB I 3apsjaku. B
YaCTHOCTH, pe3ucTOp 73 obecrieueH Ha IMEpBOW CXEMHOM miate 76, OTAEIbHOM OT BTOpPOM
CXEMHOM IIaTel 77, Ha KOTOpoW obecredeHo 3apsaHoe ycrpoiictBo 13. B coorBerctBumM C
JAHHON KOH(UrypalueH, pe3suctop 73, KOTOPBINA SBJSAETCS TEILUIOBBIICISIONINUM 3JIEMEHTOM,
MOXHO OTACIUTH OT 3apsAHOTO yCTpoicTBa 13.

[0064] (TIEPBBII KOHAEHCATOP)

Mexny y3noMm 43 BBIBOAOB JUISL 3aps/IKU M 3apsIHBIM YCTpoiictBoMm 13 oOecrneueH
TIEPBBIH KOHJIEHCATOp 74 ANs MapajyieIbHOTO COSAMHEHMS C 3apsaHBIM ycTpoiictBom 13. B
COOTBETCTBHH C JIaHHOUM KOoHQuUrypamueu, nepsbiii KoHIeHCATOP 74 MOXET OBITH BBHIMOJIHEH
GYHKIIMOHAIBHO KaK  CIUIQXHUBAIOUIMM  KOHJEHcAaTop JUis CTaOMIM3alluu  HAIMpsOKEHHS,
TIOJIJICIKAIIETO BBOIY B 3apsiiHoe ycTpoicTBO 13. IlepBolit konneHcarop 74 1MOJICOCTMHEH TAKKe
K TOKOITPOBOJIy TaKMM 00pa3oM, 4TOObI HAXOUTHCS OIMKE K 3apsTHOMY yCTpoUcTBY 13, ueM K
y31y 43 BbIBOIOB /Ui 3apsjku. Ciie/loBaTeIbHO, MOYKHO JIOMOJIHUTENHbHO CTaOMIM3UPOBAThH
HanpsHKEHUE, MOJUIEKAIICE BBOLY B 3apsIIHOE YCTPOUCTBO 13.

[0065] TlockoabKy PpE3UCTHUBHAs  COCTAaBJISIONIAsS TOKOIMPOBOJA, OJEKTPUUCCKH
COCIUHSIONIETO y3ed 43 BBIBOAOB JUIS 3apsUyIKM W 3apsiiHOE yCTpoicTBO 13, W TiepBBIid
KOH/ieHcaTop 74 00pa3yroT (UIBTP MPONYCKaHWA HUKHHUX YacTOT, TO MOXHO OTPaHUYMBATH
BBOJI BBICOKOYACTOTHBIX IIIYMOB B 3apsijHOE yCTpoMcTBO 13. BMecTe ¢ TeM, MOCKOIBKY MEXKITY
TIEPBBIM CTAOMIUTPOHOM 71 W 3apsaHBIM yCTpolcTBO 13 oOecriedeH TepBbIlil KOHeHcaTop 74
JUI TIapaJuIeIbHOTO COCAMHEHUSI C 3apsAHBIM YCTPOHCTBOM 13, TO HE3HAUUTEIbHBIC H3MEHEHMS

HAIpsKCHUS, KOTOPBIC HCBO3MOXXHO HCKIIOYHATL IICPBLIM CTa6I/UII/ITpOHOM, CTIIa’KUBAKOTCA
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nepBbIM KoHAeHcaTopoM 74. CiieoBaresbHO, K 3apsiIHOMY YCTPOMCTBY 13 MOXHO MOABOIUTH
Oosiee crabunpHOe HampspkeHue. Bmecte ¢ TeM, B cilydae INPUMEHEHHs BBIIICOIIMCAHHOTO
pesucropa 73, pesucrop 73 takxke obpa3yer yacTh QPUIbTpPa MPOIYCKAHUS HIDKHUX YaCTOT.

[0066] CnenoBarenbHO, Kak moka3ano Ha ¢ur. 10, criaxuBalommi KOHICHCATOP
CIJIAKMBACT MEJIKHME IIyJbCalluu (COCTABIAIOLINE IYJIbCALMI), COACPIKALIMECSs BO BXOIHOM
HANPSDKCHUM  Vin, C HCIOJIB30BAHUEM 3apsiiHOTO JCHCTBUSL M PaspsaHOTO  JICHCTBHS
KOHJIEHCATOpa, CO CTaOWiM3alued, TeM CaMblM, BBIXOJHOIO HampspkeHuss Vout. DuiabTp
MPOITYCKAHUS HIKHHUX YaCTOT SIBJIICTCS TAKXKe (PUIBTPOM, KOTOPBIM COCTOUT U3 KOHJEHCATOpA
(C) m pesucruBHO#l cocrapisomei (R), kak mnokasano Ha ¢ur. 11, u mopasiser
BBICOKOYACTOTHBIM IIYM M MPOINYCKaeT HHM3KOYacTOTHHIM mym. Yacrora f cpesa Quisrpa
IIPOITYCKaHMs HYDKHUX 4acTOT (MaKCHMMaJlbHasl 4acToTa U3 4acTOT, KOTOPbIE IIPOIyCKaeT PHIIbTP
MIPOITYCKAHUS HIPKHUX YaCTOT) BBIPAKACTCS CIICAYIOIICH (HOpMYIIOi.

f=1/2aRC

[0067] Jlns yMeHbUICHUS IUIOMIAAM, KOTOPYIO 3aHMMAET Ha CXEMHOM IUIATE IIEPBBIM
KOHJIeHCaTOp 74, MPEANOYTUTEIIHHO YMEHBIITUTE EMKOCTh (THUIIOpa3Mep) MEPBOTO KOHACHCATOpa
B Ipejejiax Takoro JMarna3oHa, B KOTOPOM IIEPBBIA KOHJEHCATOP MOJKET I0JIaBJSATh MEJIKHE
nynbecanuu. OJIHaKo, €ciii EeMKOCTh IIEPBOI0 KOHJIeHcaTopa 74 yMEHBIIAeTCsl, TO 4acToTa cpe3a
nosbiuaercs. [103ToMmy, BO3MOKHO, 4TO MEPBBIN KapTPHUDK HE CMOXKET B JOCTATOYHOU CTEIIEHU
IIPOSABJIATh XApaKTEPUCTUKY mnojaBicHUs 1ymoB. I[lostomy, B Osoke 10 nuranus 1o
HACTOAIIEMY BapHaHTy OCYLIECTBJICHUS, XOTS IEPBOMY KOHJEHcaTopy 74 cileyeT 3ajaBaTh
HEOOJIBIIYI0 €MKOCTb, JUISl PE3UCTUBHOMN COCTaBIISIONICH 3a/1acTCsl 3HAUWTEIbHAsl BEIMYMHA. B
pe3ysibTare, 4YacToTa cpe3a YyIEp:KHUBACTCS HAa HHU3KOM 3HAYEHUU, W 00ECIEeYMBAETCS
HeoOXOoMMasl XapaKTepUCTUKA IIOJaBICHHUS IIyMOB. B panbHelimem OyayT NEpEeYMCIICHBI
KOH(UTYparuu JIIsi HACTPOUKH PE3UCTUBHON COCTABIIAIONIEH 10 3HAUUTEILHON BEITMYHHBI.

[0068] Kak omucaHO BbIIe, NEpBbIM KOHAeHcCATOp 74 obecriedyeH Ha BTOPOM CXEMHOM
riaTe 77, BMECTE ¢ 3aps/IHBIM ycTpoiicTBoM 13. Bropas cxemHas ruiata 77 OTCTOUT OT TEPBOM
CXEMHOU IaThl 76, Ha KOTOpOH oOecrieueH y3en 43 BBIBOAOB Ui 3apSAKH, U 3JIEKTPUIECCKU
COCJIUHSIETCS] C MEPBOM CXeMHOMW IaTol 76 ¢ MOMOIIbI0 TNpoBoasiiero snementa 78. Muaue
TOBOPSI, C BXOJTHOM CTOPOHBI OT MEPBOT0 KOHJCHCATOPA 74 MIPUCYTCTBYET MPOBOIAIINN JIEMEHT
78, M YacToTa OTCEUKM CTAaHOBHUTCS HH3KOM Onarojapsi pe3UCTUBHOM COCTaBIISIOLICH
npoBosiiero anieMenta 78. CreoBareiabHO, XapaKTEPUCTUKY TOJABJICHHUS IIYMOB MOJKHO
TTOBBICUTb.

[0069] Kak onucaHo BbIIe, epBas cxeMHas riata 76 obecreueHa co CTOPOHBI OJIHOTO
KOHIIa UCTOYHMKA 12 MUTaHUs B MPOJIOJILHOM HampaBieHUu! (MK MOTIEPEeYHOM HAMpPaBJICHUN), U
BTOpas CXEMHad Ijata 77 obecriedeHa co CTOPOHBI JIPYroro KOHIA MCTOYHMKA 12 MUTaHus B
IIPOJIOJILHOM HampaBleHUM (MIIK TIONEpEeyHOM HarpaieHuH). MHaue roBops, nepBas cxemHas
nyata 76 1 BTOpas cxemHas miara 77 o0ecredeHbl ¢ MPOTHUBOIOIOKHBIX CTOPOH UCTOYHHKA 12
MUTaHUsl B TPOJOJIBHOM HaIlpaBJeHUU (WM IIONMEpeqyHOM HampasiieHun). CrenoBaTenbHO,
MOKHO 00€cTeunTh JUIMHY [POBOJAIIETO uieMeHTa 78. B pe3ynabTate, MOXKHO YBEJIUYHUTH

PE3UCTUBHYIO COCTABJISIONIYIO IPOBOJSIIECIO 3JEMEHTa 78, CO CHMIKEHHMEM, TEM CaMbIM,
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4acTOTHI cpe3a. MHaue roBopst, MOXKHO PaCIIMPHUTh AUAINA30H YacTOT [OJABIEMBIX LIYMOB.

[0070] C BXOaHO# CTOPOHBI OT EPBOI0 KOHJEHCATOpa 74, T.€. Ha TOKOIPOBOJAE MEKAY
IEPBBIM KOHACHCATOPOM 74 # y3510M 43 BBIBOJOB JUIS 3apsiiIKH, 00CCIECUCH BHIILICYIIOMSIHYTHIN
pesucrop 73. Pe3uctuBHas coCTaBiSIOIas pPE3UCTOpa 73 CHIKACT YacTOTy Cpe3a.
CrenoBarebHO, MOXHO HOBBICHTH XapaKTEPUCTUKY NoJaBiieHUs InymMoB. Bmecre ¢ Tewm,
IIOCKOJIBKY PE3UCTOp 73 TracuT HalpsHKEHHE, TO MOYKHO IPEAOTBPATHTh I10AAa4dy BBICOKOI'O
HaIpsDKEHUs Ha 3apsaHoe yerpoiictso 13. Kpome toro, nockonbky pesucrop 73 olecrieueH Ha
IEepBOM CXEeMHOU 1u1ate 76, TO BEIWYHMHY TCIUIOBBIACICHUS BTOPOM CXEMHOM miaTtel 77, Ha
KOTOPO#U 00eCIIeUeHBI 3apsiIHOC YCTPOHCTBO 13 1 610K 50 yrpaBieHUs, MOKHO YMEHBIIIHTb.

[0071] B COOTBETCTBMHM C BBIIICONMCAHHON KOHQHUTypanuei 3amaercs OoJbmiast
pesuctuBHas cocraBisiomas. CleoBaTenbHO, YacTOTy Cpe3a MOMKHO IOHWKATh 10 HU3KOTO
YPOBHS, TIpU 00eCTIeYeHNH HEOOXOMMON XapaKTePUCTHKY IT0IaBICHUS IIIyMOB.

[0072] Emxocth tmiepBOro KoHAcHcaTopa 74 MoxHO 3amarh He Oonmee 1 mx®d. B
COOTBETCTBHHM C JIaHHOW KOH(HTrypamued, IoCpe/ICTBOM BhIOOpa KOHJICHCATOpa, MMEIOMIECTO
JI0OCTaTOYHYIO €MKOCTh, HE00X0AnMyt0 Ui Osoka 10 muTaHus ais a3pO30JIBHOTO MHIaIsATOPA,
MOKHO M30€KaTh yBelM4eHUs pazmepa osoka 10 nuranus.

[0073] Bmecte ¢ TeM, EMKOCTb [EpBOTO KOHJEHcaTtopa 74, MpeAroYTUTENbHO, JI0JKHA
obITh HE Oosiee 0,1 Mx®. B cooTrBeTcTBHM ¢ JaHHOM KOH(pUTYpaue, pasmep 6moka 10 nuranus
MOYKHO YMEHBIIIUTH, MPH OJHOBPEMCHHOM BHIOOpE KOHJCHCATOpA, MMEIONICTO JIOCTATOYHYIO
€MKOCTbh, He0OX0mMYyI0 Jiist O60ka 10 nmutanus A a3po30JIbHOTO HHTAIATOPA.

[0074] (BTOPOM KOHJIEHCATOP)

Bropoii konjeHcaTtop 75 MOJACOCIMHEH C BXOJHOM CTOPOHBI OT Oyoka 50 ympaBieHus,
napaienbHo ¢ Osokom S50 ympaBnenus. B cooTBercTBHM € JIaHHOW KOHQUTyparuei,
IIOCPE/ICTBOM  BBITIOJIHEHHMS BTOPOTO KOHJEHcaTopa 75 (YHKIMOHAIBHO B  KadecTBE
CTJIKUBAIOIIEr0 KOHACHCATOPAa MOXKHO CTaOWIM3MPOBATH HAIPSDKEHME, IOJUIeKallee BBOAY B
osiok 50 ympasienus. [logo6HO TIepBOMY KOHACHCATOPY 74, BTOPOW KOHACHCATOP 75 Takke
MOJICOE/IMHEH K TOKOMPOBOJY TaKUM o0OOpa3oM, YTOOBI HaxoJuThCs Ommxe Kk Osoky 50
yIpaBleHUs, YeM K Y31y 43 BbIBOIOB /s 3apsiaku. Clie/oBaTeabHO, MOXKHO JOTIOJIHUTEIHHO
CTa0MIIN3UPOBATH HAMIPSDKEHHE, TIOJIEKAIee BBOIY B OJiok S0 yrpaBieHuUs.

[0075] EmkocTs BTOpPOro KOHJEHCATOpa 75 OTJIWYAETCS OT €EMKOCTH TIEPBOTO
KoHjieHcaTopa 74. Hade roBops, MOCKOIBKY OOBEKTHI (3apsiiHOe ycTpoiicTBo 13 u Gmok 50
VIIPABJICHUS), KOTOpHIC MOJDKHBI 3alIUIIATBCS TICPBBIM KOHJEHCATOPOM 74 ¥ BTOPBIM
KOHJICHCATOPOM 75, pa3IuyaroTcsi, TO, MyTeM BHIOOPa KOH/ICHCATOPOB, HMEIOIIMX TTOAXO/ISIINE
€MKOCTH B 3aBHCHUMOCTH OT OOBEKTOB, MOIJICKAIIMX 3alUTE, MOXKHO YMEHBIIUThH TUIOIIAJH,
KOTOpbI€ KOHJIEHCATOPhI 3aHMMAIOT Ha IjIaTe.

[0076] MakcumanpHOE pabodee TapaHTHPOBAHHOE HAIPSHKEHUE 3apsTHOTO YCTPONCTBA
13 (manpumep, 6,45 B) mpeslnaeT MakcUMalibHOE pabodee rapaHTHPOBAHHOE HAIPSIKEHUE
osioka 50 ympamnenusi (Harmpumep, 5,5 B). IlosTtoMy, B KauecTBe BTOPOro KOHAEHcaTtopa 75
BBIOMPAIOT KOH/ICHCATOP, UMEIOIINI €MKOCTh OO0JIbIlIe EMKOCTH NIEPBOTO KoHIeHcaTtopa 74. Kak

OMMCAHO BBIIIE, BTOPOMY KOHACHCATOPY 75, KOTOPHIH 00ECIEUnBaOT ¢ BXOJAHOW CTOPOHBI OT
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Osoka 50 ympaBleHHS, UMEIOLIEr0 HU3KYI0 XapaKTEPUCTUKY BBIACP)KUBAHUS HATIPSHKEHUS,
3aJJal0T €MKOCTb BBIIIE EMKOCTH [IEPBOro KOHAEHcaTopa 74, KOTOPHIi 00ecreynBaloT ¢ BXOJHOH
CTOPOHBI OT 3apsaHoro ycrpoiicrtsa 13. CinenoBaTenbHO, MOXKHO HaJeKHEe 3amumaTs 010k 50
YIIPaBJICHHS CO CHH’KEHHOM XapaKTEPUCTUKOM BBIACPKUBAHUS HAIPSIKCHUS.

[0077] 3apsiaHoe ycTpoHcTBO 13 BBIIIOIHEHO ¢ BO3MOKHOCTBIO YIIPABJICHUS 3apsaKOU
UCTOYHMKA 12 nuranust U padoTH! TOJIBKO BO BpeMs 3apsaKu UCTOYHUKA 12 nurtanus, u 6srok 50
YIIPABJICHUS BBIIIOJIHCH C BO3MOXHOCTBIO paOOTHI BO BpeMs 3apsKU NCTOYHMKA |2 muTaHus u
BO BpeMsl pa3psaKu UCTOYHHMKA nuTanus. ClieJoBaTeIbHO, B KA4ECTBE BTOPOro KOHAeHcaTopa 75
BBIOMPAIOT KOHJCHCATOpP, WMCIOMIMH HArpy304YHYIO0 CIOCOOHOCTH OOJIBLIC HArPy30YHON
CHOCOOHOCTH TIEPBOTO KOHACHcaropa 74. Kak omumcaHo BbIlie, BTOPOMY KOHJCHCATOPY 75,
KOTOPBIH 00CCIICYMBAIOT C BXOAHOU CTOPOHBI OT 0sioka 50 ympaBieHHs, KOTOPBIH paboTaeT BO
BpeMs 3apsiIKH UCTOYHHKA 12 TUTaHUS M BO BPEMS PA3PSAKH, 3a1AI0T €eMKOCTh O0JIbIIIE EMKOCTH
IepBOro KOHJEHcaropa 74, KOTOpbIM 00ecrednBalOT C BXOJHOM CTOPOHBI OT 3apsi/IHOTO
ycrpoiictBa 13, korTopoe paboraeT TOJBKO BO BpeMs 3apsaiaxu. CresoBaTelbHO, Yalle
UCITOJIb3YEMBIH, BaXKHbIN OJI0K 50 yripaBiieHNs MOXKHO 3alIUTUTh HaJICKHEE.

[0078] Humkx ympasieHus (pabodas TakTOBas YacTOTa) 3apsAHOTO ycTpoiicTtBa 13
ABISICTCS 00JIee TIPOAOIDKUTEIHHBIM, YeM [HKJ yrpaBieHus Onoka 50 ynpasnenus. [losromy, B
Ka4ecTBE BTOPOTO KOHJCHcAaTopa 75 BBIOMPAIOT KOHACHCATOpP, MMEIOIINN EMKOCTh OOJbIIe
€MKOCTH IIepBOro KoHjeHcaTopa 74. Kak onucaHo BbIIIE, BTOPOMY KOHJIEHCATOPY 75, KOTOPHIH
00ecrnednBaOT ¢ BXOJHON CTOPOHBI OT Ojoka 50 yIpaBileHHs, UMEIOUIET0 KOPOTKUH MK
VIIPaBJICHMS, 33al0T €MKOCTb OOJIbIIE EMKOCTH IIEpPBOr0 KOHJEHcaTopa 74, KOTOPBIii
o0ecrieynBalOT €  BXOJHOM  CTOPOHBI  OT  3apsiAHOTO  ycrpoiictBa 13, umeronuii
MIPOJIOJDKUTENBHBIN 1K yrpasiieHus. CienoBarensHo, 0ok 50 ymopaBieHUs, HMEIOUIUN
BBICOKHE JKCIITyaTal[MOHHBIE XapAKTEPUCTUKH, MOYKHO 3alllUTUTh HAJICKHEE.

[0079] brnok 50 ympaBieHHs 3JEKTPUUECKH TOJKIIOUEH K HCIIOJHUTEIbHOMY Y31y 14,
KOTOPBIM MOXET MaHMITYJIMPOBAaTh I10JH30BATENb, M JATUYUKY 15 Broxa Ui ompeaeieHus
B/IBIXATEILHBIX JEHCTBUI Tmosb3oBaTens. IlodTomy, B KadecTBE BTOpPOTO KOHJEHcaropa 75
BBIOMPAIOT KOHJCHCATOP, UMEIONIUN eMKOCTh OOJbIlIe €eMKOCTH IMEepBOro KoHeHcaropa 74. B
COOTBETCTBUM C JIaHHOM KOH(QUTypaIruei, MocKoibKy BTOPOMY KOHJIEHCATOpY 75, KOTOPHIi
o0ecreuynBalOT C BXOAHOMW CTOpPOHBI OT Onoka 50 ynpaBneHus, KOTOPHIM 3IIEKTPUUECKH
MOJIKJIIOUEH K MCIONHUTEIbHOMY Y31y 14 m jatumky 15 Broxa, 3a/al0oT €MKOCTh OoJblIe
€MKOCTH MepBOro KoHieHcaropa 74, To Onok 50 ympaBieHMs, OYEBUIHO, MO/IBEPKEHHBIN
BJIUSTHUIO D3JIEKTPOCTAaTHUUECKOTO IIyMa, MOCTYIAONIEr0 4Yepe3 MCIONHUTEIbHBIN y3en 14 u
naTauk 15 Broxa, MOKHO 3allIITHTE HaJleIKHES.

[0080] C BXOaHOW CTOPOHBI OT TIEPBOTO KOHACHCaTOopa 74 obecrieueH TEePBBIHA
ctabmiutpoH 71 Takum 00pa3oMm, UTOOBI TMOJCOCIUHATHCS TMAPAUICTBHO C  TIEPBBIM
KoHjieHcaTopoM 74. CrnemoBaTenbHO, JaXke €ClId MEepBOMY KOHJEHcaTopy 74 3a/jaHa €MKOCTh
MEHBIIE €MKOCTH BTOPOTO KOHJIECHCATOpa 75, 3apsaHoe YCTPOMCTBO 13 MOXKHO HAJEKHO
3aIlUTUTH 32 CUET CTAOMIM3UPYIOIIETO HANPsHKEHUE IEUCTBUS NIEpBOTo cTabuutpoHa 71.

[0081] EMKOCTB BTOPOTO KOHJIEHCATOpa 75 NOJKHA ObITh, IPEANIOYTUTEILHO, B OT 10 pa3
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a0 100 pa3 Ooiplie e€MKOCTH MEpBOro KoHjeHcaTopa 74. Hampumep, eMKOCTb IEpBOIO
KoHgeHcaropa 74 3aparor paBHod 0,1 MK®, u €MKOCTb BTOpOro KOHJAEHcaTopa 75 3a7aroT
paBHoii 10 mx®. Kak onucaHo Beillle, YyCTaHABIMBAIOTCA KOHJIEHCATOPBI, MMEIOLIUE
IOJIXOASAIINE E€MKOCTH COOTBETCTBEHHO OOBeKTaMm, moexammm 3ammure. CliegoBaTeIbHo,
MOXXHO YMEHBIIWTH IUIOLIAAH, KOTOpbIE KOHACHCATOpPBHl 3aHMMAIOT Ha IUIATEe, IIpH
OJITHOBPEMEHHOM 3aIUTe OOHEKTOB.

[0082] (PASMEILIEHUE HA BTOPOI CXEMHOI IIJIATE)

Kak mokazano Ha ¢ur. 3 u ¢ur. 5, ucnoaHuTeabHb y3en 14 u maruuk 15 Bmoxa
00ecIIeYeHbl Ha BTOPOU CXEMHOM Iu1ate 77. DIEeKTPOCTATHYECKUN IIyM, HAalIPUMEDP, CTATUICCKOE
JIEKTPUYECTBO, BHOCUMBIH HCIIOIHUTEIBHBIM y370M 14 u natuukom 15 Broxa, criaxusaercs
KoHjeHcaropamu 74 u 75, KoTopbie obecnieueHbl Ha BTOPO CXeMHOM Tuiate 77.

[0083] Bropas cxemnas rata 77 UMEET HEPBYIO OCHOBHYIO ITIOBEPXHOCTH 77a U BTOPYIO
OCHOBHYIO TIOBEPXHOCTH 77b, KOoTOpas oOpaTHa TICPBOM OCHOBHOW MOBEPXHOCTH 77a, W
UCITIOJIHUTEJIbHBIN y3en 14 obecrieueH Ha nepBoil OCHOBHOM IMOBEpXHOCTU 77a, W jgaTduk 15
BJIOXa OOECIICdeH Ha BTOPOH OCHOBHOW moBepxHocTn 77b. Kak ommcano Bbie,
WCITOJTHUTCJIbHBINA y3en 14 u gatuuk 15 Bmoxa oOecrieueHbl HA Pa3HBIX MOBEPXHOCTSX BTOPOM
cxemHoi 1atet 77. Clie1oBaTeNbHO, MOKHO OTPAaHUYUTH ()OPMUPOBAHUE 3HAYUTEIHLHOTO IIyMa
U3-3a CIIOKEHHUS DJICKTPOCTATHUYECKOTO IIyMa, BHOCMMOIO WCIIOJHMTEIbHBIM Yy310M 14, u
IIEKTPOCTATUYECKOTO 1IIyMa, BHOCUMOI'O AaTuukoM 15 Baoxa.

[0084] Konnencaroper 74 u 75 olecriedeHbl Ha BTOPOIl OCHOBHOU TMOBEPXHOCTH 77b
BTOpOW cxeMmHOM miatel 77. WMHaue roBoOpsi, BTOpas OCHOBHasi IMOBEPXHOCTh /7b sBIsIETCA
MOHTAQ)KHOM IIOBEPXHOCTBIO I cXeMbl. Kak ommcaHo BbllIe, KoHaeHcartopel 74 u 75 wu
UCIIOJIHATEJIbHBIN y3en 14 obecrieueHbl Ha pa3HBIX MOBEPXHOCTAX BTOPOM CXeMHOU IuraTel 77.
CrnenoBatebHO, MOXKHO 00€CIIEUUTh MPOCTPAHCTBO /IS PACIIOIOKECHUS KOHJICHCATOPOB 74 1 75.

[0085] VcionuuTenbHbIN y3en 14 noymKkeH BBIXOIUTH ¢ TOBEPXHOCTH Oyioka 10 muTanus
n3-3a ero (QyHKIMH, ¥ TIO3TOMY OH, OYEBUIHO, JIOJDKEH CTaTh MapHIPYTOM BHECEHHS
ANEKTPOCTATUYECKOTO IIIyMa. OJIEKTPOCTATUYECKUIN IIIyM MPUHUMAETCS TEePBOM OCHOBHOM
MTOBEPXHOCThIO 77a M, HE HANpPSIMYIO, BTOPOW OCHOBHOM MOBEPXHOCTHIO 77b, Ha KOTOpOIii
oOecnieueHbl KoHJeHcatopsl 74 u 75. CrejoBareibHO, MOYKHO OTPaHUYUTH IIOTMAaJaHUe
AJIEKTPOCTATUYECKOTO IllyMa Ha BTOPYIO OCHOBHYIO TIOBepXHOCTh 77b. CrnemoBarenbHo,
KOHJICHCATOPbI, HMEIoIIue OoJblIMe eMKOCTH, He o0s3arenbHbl. ClefnoBaTesNbHO, MOKHO
YMEHBIIINUTH TUIONIA/IH, KOTOPbIE KOHJ/IEHCATOPhI 3aHUMAIOT Ha IUIaTe.

[0086] Onnaxo, HacTosIIee N300PETEHUE HE OIPAHUYECHO BBIINICONMCAHHBIM BapUaHTOM
OCYILECTBIICHHS], 1 BO3MOYKHO HaJlIeKalllee BHINOIHEHUE MOANDUKALUH, YCOBEPIIEHCTBOBAHUI
U T.IL

Hanpumep, xots 010k 10 muTaHus 1O BBINICONUCAHHOMY BAapUAHTY OCYILECTBIICHUS
COJICPKUT MEPBHIN cTAOUIUTPOH 71 ¥ BTOPOU CTAOMJIUTPOH 72, OH MOXKET COJIEPkKATh U TOJBKO
O/IMH U3 HUX.

Bmecrte ¢ TeMm, B BBILICONHMCAHHOM BAapUAHTE OCYIIECTBICHHS, COOTBETCTBYIOLIMI

JIMarna3oH 3€HEPOBCKOTO HaNpsDKEHUs IpoOosi Ais IepBoro crabunutpoHa 71 u BTOpOTO
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cTabmIuTpoHa 72 3ajaHbl CO CCHUIKOW Ha padouee rapaHTHPOBAHHOE HAIPSIKEHUE 3apsAHOTO
yerpoiictea 13. OxHaxko, COOTBETCTBYIOILMI JHANa30H 36HEPOBCKOr0 HAIPSDKEHUS Ipo00st JUis
nepBoro crabunurpona 71 u BToporo crabMiauTpoHa 72 MOXKHO 33JaTh CO CCBUIKOM Ha pabouee
rapaHTHpPOBaHHOE HalpspkeHue 6s10ka 50 yrnpasienus.

[0087] B HacrtosmeM ONUCAaHMM PACKPBITBL, 110 MEHBIIEH Mepe, CICAYIOIINE
nmzoOperenus (1)-(11). Kpome TOro, Xors B CKOOKax W IIPUBEICHBI COOTBETCTBYIOLIUC
COCTABJISIOLIME IEMEHTHI U T.II. B BHIIICONUCAHHBIX BapHaHTaX OCYILECTBICHUS, N300peTeHuEe
HE OrPaHUYCHO UMH.

[0088] (1) baox mnwramms (Onoxk 10 nwranusa) ains a’poO30JBHOTO HMHTAISTOPA
(asposonpHOro MHransropa 1), mpu 3ToM OJIOK TUTAHUS COICPIKUT:

MCTOYHUK NUTaHMUs (MCTOYHMK 12 NUTaHUs), BBIIOJHEHHBINH C BOZMOXKHOCTBIO Pa3psiIKu
SHEPTUM B HArpy3ky (Harpy3ky 21) mms oOpazoBanus a’po30iisi M3 HMCTOYHUKA a3pO30JIst
(ucrouHuka 22 a’po3os);

coeuHUTENb (y3e€il 43 BBIBOJAOB JUISL 3apsiIKM), BBIITOJHEHHBIM C BO3MOXHOCTBIO
JIEKTPUYECKOTO COEJMHEHUS C BHEIUHUM HMCTOYHUKOM IUTaHUS (BHEHIHMM HCTOYHUKOM 60
IIUTaHUs); U

ycTpoiictBO ympasieHusi (0sok S50  ympaBieHusT W 3apsiHOE  yCTpoucTBo  13),
BBITIOJIHEHHOE C BO3MOYKHOCTBIO YIIPABJIEHUS, II0 MEHBIIEH Mepe, UeM-TO OJHHUM W3 3apsiKu U
pa3psiKM UCTOYHMKA MUTAHUS WIIM BBIOJIHEHHOE C BO3MOXHOCTBIO Ipeo0pa3oBaHMs SHEPIUH,
KOTOpas MOJIBOJAUTCS U3 COCIMHUTEIS, B DHEPTHIO JUIS 3apsIKU UICTOYHMKA [TUTaHUs, IIPUYEM

OJIOK TIUTAaHUS JOTIONHUTEINBHO COJCPKHUT CTAOMIUTPOH (IEpBBIM cTabwmTpoH 71 wim
BTOPOW CTaOMIUTPOH 72), KOTOPHIH 00€CHeUeH MEXI1Y COCAMHHUTEIIEM U YCTPOUCTBOM
YIIpaBJICHHS TAKMM 00pa30M, 4TOOBI MOJCOCAUHATHCS TApAICIbHO C YCTPONCTBOM YIIPABICHUS,
"

MaKCHMaJIbHOE 3HAUYEHHE 36HEPOBCKOTO HAIPSDKEHMS MPo00s CTAOMINTPOHA HIDKE, YeM
MakcHMaJbHOE pabouee rapaHTUPOBAHHOE HATIPSDKEHUE YCTPONHCTBA YIIPABIICHMUSL.

[0089] B coorBercTBuu C (1), MOCKOJBKY OJIOK TUTaHUS COJECPKHUT CTAOMIINTPOH,
KOTOPBIN 00ECTICYCH MEXKTY COSAMHUTENIEM U YCTPONUCTBOM YITPABJICHHS TAaKUM 00pa3oM, 4TOObI
MOJICOEIMHATLCSA TMApaUIEIbHO C YCTPOHCTBOM YIIPABJICHUS, TO MOXHO CTa0WIN3UPOBAThH
HaINpsUKEHUE, MOJUIeKalllee BBOJLY B YCTPOMCTBO ympaBieHus. BmecTte ¢ TeMm, MOCKOJIBKY
MaKCHMaJIbHOE 3HAa4Y€HHE 3E€HEPOBCKOIO HAMNpPsLKEHUs Npo0os CTaOWIMTpOHA HUXKE, YeM
MakcHMajbHOE pabouee TrapaHTHPOBAHHOE HANPSHKEHME YCTPOWCTBA YIPaBJICHUS, TO MOYKHO
UCKJIIOYMTH BBOJ| HANpsDKEHHWS HE HWXKE MAaKCUMaJIbHOro pabodyero rapaHTHPOBAHHOTO
HANpSUKEHUs B YCTPOMCTBO YIpPAaBICHHUS, W MOKHO CTaOMIBHO BBOJWTH HaIPsDKEHUE HUXKE
MaKCHMaJIbHOIO pabovero rapaHTUPOBAHHOTO HANPSKEHMS.

[0090] (2) bnok nutanus o 1. (1), B KoTOpoMm

MUHUMAaNbHOE 3HAYCHHE 3EHEPOBCKOTO HAINPSKEHHs NPo00s CTaOMJINTPOHA BBINIE, YEM
MHUHHUMAaNbHOE padouee rapaHTHPOBAHHOE HANPSKEHHUE YCTPOMCTBA YIIPaBICHUS.

[0091] B cootBercTBHM ¢ (2), IOCKOJBKY MHHHUMAJIBHOEC 3HAYCHHE 3E€HEPOBCKOTO

HampspKeHUs Npo0osi CTa0MIMTPOHA TPEBBINIACT MUHMMAJIbHOE padodee TapaHTUPOBAHHOE
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HATIPSDKEHUE YCTPONCTBA YIPABICHHSA, TO MOXHO HCKIIOYHTH BBOJ HANPSOIKCHUS HUXKE
MUHUMAJIBHOTO pabovero rapaHTHPOBAHHOTO HAIIPSHKEHUS B YCTPOWCTBO YIIPABICHUS, H MOKHO
cTaOWILHO BBOJUTH HAIIPSHKCHUE HE HIDKE Padouero rapaHTHPOBAHHOTO HAIPSKCHUS.

[0092] (3) Bsiok nuTanus 1o 1. (2), B KOTopoM

3HA4YEHUE, KOTOPOEC IOJIY4aeTCsl IyTeM BbIYMTAHUS MAaKCHUMAJIbHOTO 3HAUYCHUS
3€HEPOBCKOTO  HANpPSHKCHUS  HpoOost  CTabMiMTpoHa M3  MaKCHMAJIBHOTO  pabodero
rapaHTUPOBAHHOTO HAIPSKCHUSI YCTPOICTBA YIIPaBIICHUS, HUKE 3HAUCHHUSA, KOTOPOE TOITy4aeTCsI
IyTeM BBIYMTAHUS MHUHUMAIBHOTO pabodero rapaHTHPOBAHHOTO HAINPSIKCHHUS YCTPOHCTBA
YIIPaBIICHUS U3 MUHUMAJILHOTO 3HAYCHUS 3€HECPOBCKOT'O HAIPSDKESHUS MTPOOO0st CTa0MIIMTPOHA.

[0093] B coorBerctBuu ¢ (3), MOCKONBKY 3HAYEHUE, KOTOPOE IMOJIYHACTCS ITyTEeM
BBIUMTAHUS MAKCHMAIBHOTO 3HAYCHUS 3CHEPOBCKOTO HANPSKCHHS TPo0O0s CTa0MIIMTPOHA W3
MaKCHUMAaJIbHOIO pPa0dOYero TrapaHTHPOBAHHOIO HANPSDKCHUS YCTPOWCTBA YIPABICHHS, HHKE
3HAYCHUS, KOTOPOE MOJTyHaeTCs TyTEM BBIYHTAHUST MUHUMAIBHOTO pabovero rapaHTHPOBAHHOTO
HATIPSDKCHUSL YCTPOWCTBA YIIPABICHUS M3 MUHUMAIILHOTO 3HAYCHUS 3€HEPOBCKOTO HAIPSKCHUS
po0osi CTA0MINTPOHA, TO MOKHO CHU3UTH YacCTOTY, TIPHU KOTOPOH MpOoOMBaeTCs CTAaOUIMTPOH.
CrenoBareibHO, MOYKHO YMCHBIIUTH TEIUIOBBIJCICHHE CTA0MIMTPOHA ¥ MOYKHO TPOJUTHTH CPOK
CITy’KOBI CTa0MIIUTPOHA.

[0094] (4) Biiok nuranus no 1. (1), B KoTOpoM

HOMUHAJIBHOE 3HAUCHHUE HAIPSDKCHHS, KOTOPOE MOAACTCS M3 COCTUHHTEINS, TIPEBBIIIACT
MHUHHMaJIbHOE pabouee rapaHTHPOBAHHOE HAPSIKCHNE YCTPOMCTBA YIIPABICHUS, U

MHUHHMAaJIBHOC 3HAYCHHUE 3EHEPOBCKOIO HANPSKEHUs MPo0O0si CTaOUIMTPOHA NPEBBIIIACT
HOMUHAJIBHOE 3HAYCHUE.

[0095] B cootBerctBUM C (4), NMOCKOJIbKY MHHHMMAIbHOC 3HAYCHHE 3CHEPOBCKOTO
HanpsDKeHUs Npo0os cTaOWIMTPOHA NPEBbIIAeT MHUHUMaJIbHOE padouee TrapaHTHPOBAHHOE
HaIPSKEHUE YCTPOMCTBA YIPABICHUS M IIPEBBINIACT HOMHUHAJIHLHOE 3HAUCHHE HAMPSDKCHUS,
KOTOpO€ MOXHO [10/IaBaTbCd M3 COCAUHUTENSA, TO CTAOWIUTPOH MOXKHO dJ(PQPEKTUBHO
UCTIOB30BATh C YUETOM HAIPSDKCHUS, KOTOPOE MOIACTCS U3 COCTUHUTEIIS.

[0096] (5) brnok nutanus no 1. (4), B KOTOPOM

3HAYCHUE, KOTOPOE TIOIYYaeTCsl TIyTeM BBIYATAHHUS MAaKCHMAIBHOTO 3HAYCHUS
3CHEPOBCKOTO  HAMpsDKEHUsT mpo0os  CTaOWIMTpOHA Y3  MaKCUMaJIbHOTO  pabodero
rapaHTHPOBAHHOTO HANPSHKCHUS YCTPOWCTBA YITPABICHHSI, HI)KE 3HAYCHUS, KOTOPOE TIOITYJaeTCs
ITyTeM BBIYMTAHUS HOMUHATLHOTO 3HAYCHHS HAMPSOHKCHHSI, KOTOPOE MOJACTCS W3 COCIUHHUTEIIS,
W3 MUHHMAJIBHOTO 3HAYCHHSI 36HEPOBCKOTO HATIPSHKEHUS TTPOOO0s CTA0MINTPOHA.

[0097] B cootBerctBum c (5), 3HaUYCHHE, KOTOPOE TMOJYYAETCS IYTEM BBIUYUTAHUS
MaKCHMaJbHOIO  3HAUEHHUs  3CHEPOBCKOIO  HampspkeHus 1podost  cTaOWiIMTpOHA U3
MaKCHMaJbHOTO pabovero rapaHTHPOBAHHOIO HANpPSKEHUS YCTPONCTBA YNpPABICHHS, MEHBIIE
3HAYEHHS, KOTOpOE TOJydaeTcs IyTeM BbIYMTAHHS HOMHUHAJIBHOTO 3HAUEHUS HAIPSDKEHUS,
KOTOpO€ MOAAETCA U3 COCAMHUTENS, U3 MHUHMMAJIBHOTO 3HAUYCHUS 3€HEPOBCKOTO HAIPSIKEHUS
mpo0osi CTAOUIIUTPOHA, TO MOYKHO CHHM3UTBH YACTOTY, NMMPU KOTOPOU MPOOUBAETCS CTAOMIUTPOH.

CIIeIIOBaTeJII)HO, MOXXHO YMCHBIINTH TCIUIOBBIZACIICHUC CTa6I/IIII/ITpOHa 1 MOXHO MPOAJINTE CPOK
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CITy>KObI CTAaOMIUTPOHA.

[0098] (6) Biiok nutanus o nodomy u3 mi. (1)-(5), B koTopom

OJIOK NMUTaHMA JONOJHUTEIBHO COICPIKHT:

IIEPBYI0 CXEMHYIO IUIaTy (IEpBYI0 CXEMHYIO Iuiary 76), Ha KOTOpOW oOecnedyeH
COCAMHUTEIIb; 1

BTOPYIO CXEMHYIO IUIaTy (BTOPYIO CXEMHYIO Iary 77), KOTopas OTCTOUT OT II€pPBOM
CXEMHOH IUIaThI, U Ha KOTOPOH 00ECIIEYEHO YCTPOUCTBO yIIpaBJICHUs, U

CTaOMIMTPOH 0OECIICYEeH Ha TIEPBOM CXEMHOM I11aTe.

[0099] B coorBerctBuM ¢ (6), HOCKOJIBKY COCIUHHUTENb M YCTPOMCTBO YIPABIICHUS
00€ECIICYCHBI Ha PA3HBIX CXEMHBIX IIIaTax, TO CTEIEHb CBOOOIBI PA3MELICHUS SBISICTCS] BBICOKOU.
Kpome Toro, xorss L-cocraBnsromas, HEM30€KHO NPUCYTCTBYIOIIAS MEXAY JBYMSI CXEMHBIMU
IUTaTaMH pearupyer Ha M3MCHCHHUE HANpPSDKCHUS MIIM TOKA C TCYCHHEM BPEMEHH, (UIYKTYyaruH
HATPSDKCHUS TIOJIABIIAIOTCS CTAOMINTPOHOM, PACTIONIOKEHHBIM HETIOCPEACTBEHHO MTEPE] MECTOM,
rae Bo3HHMKaeT L-cocraBismromasi. CiieioBaTebHO, MOXHO HAJICKHEE 3allUTHTh YCTPOHCTBO
YIIPABIICHHS.

[0100] (7) bnok nutanus no 1. (6), B KOTOpOM

OJIOK TIUTaHUS JIOTIOJTHUTEIHHO COICPKUT pe3uctop (pe3uctop 73), KOTopsid odecrieueH
Ha TICPBOM CXEMHOM IIaTe TakuM O0pa3oM, 4TOOBI MMETH IOCIICAOBATEIFHOE COCIHMHEHHUE C
COCIMHUTEJIEM U CTAOMIIMTPOHOM.

[0101] B cootBerctBum ¢ (7), B 6i10Ke mUTaHUs, HA TICPBON CXEMHOM IIaTe 00eCreucH
PEe3UCTOp Ul  IOCJCOBATEIBHOTO COCJAMHCHHUS C COCAMHHUTEIEM U CTaOMIUTPOHOM.
CrenoBaresbHO, PE3UCTOP NOHMXKAET conpoTusieHue. CleJ0BaTeIbHO, MOXKHO IPEAOTBPATUTD
BBO/1 BEICOKOT'O HANPSIKEHUS B YCTPOMCTBO YIPABJICHHUS.

[0102] (8) ok nutanus mo 1. (7), B KOTOPOM

PE3UCTOP MOJICOCAMHEH MEX/AY YCTPOHCTBOM YIIPaBJIECHUS U CTAOUITMTPOHOM.

[0103] B coorBercTBUU ¢ (§), MOCKOIBKY PE3UCTOP TOJICOCTUHEH MEXK]Ly YCTPOHCTBOM
VIIPABJICHUSI U CTAOWIUTPOHOM, TO PE3UCTOPOM MOKHO JOTOJHHUTEIHHO CHM)KATH HAIIPSUKECHUE,
crabunusupyemoe crtabunutpoHoM. CrenoBaTesllbHO, Ha YCTPOWCTBO YIIPABJICHUS MOKHO
1o/1aBaTh OoJice cTabMIIbLHOE HANPSIKCHHE.

[0104] (9) bnok nutanus no nodomy u3 ni. (6)-(8), B KOTopoM

OJIOK TIUTAHUS JIOTIOTHUTEIBHO COJIEPKUT TIPOBOISIIIUI HJIEMEHT (TTPOBOJIAIIHIA DJIEMEHT
78), KOTOPBIH NEKTPHUECKH COSTMHSET TIEPBYIO CXEMHYIO TUIATy ¥ BTOPYIO CXEMHYIO TUTATYy.

[0105] B cootBerctBuM ¢ (9), MOCKOJBLKY TMPOBOJSIIMN 3JIEMEHT oOecrnedueH B OJOKe
NUTAHUSA TaKUM 00pa3oM, YTOOBI DJIEKTPUHECKH COCMHSTH MEPBYIO CXEMHYIO IIAaTy M BTOPYIO
CXEMHYIO IUIaTy, TO TPOBOJSIIMM 3JIEMEHTOM IOHMKaeTca HampsbkeHue. (ClenoBaTesbHO,
MOYKHO IIPEJIOTBPATUTH BBOJ| BEICOKOTO HAIIPSIKEHMS B YCTPONCTBO YIIPABICHHS.

[0106] (10) bsiok nutanus no jrodomy u3 mit. (6)-(9), B koropom

OJIOK IUTaHUs ONOJIHUTEIBHO COAEPKUT KOHJEHCATOp (NEpPBBIM KOHJEHCATOp 74 uin
BTOPOM KOHAEHCATOp 75), KOTOpBIM oOOecredueH MeXAy CTaOMJIMTPOHOM M YCTPONHCTBOM

YIIPaBIEHUS TAKUM 00pa3oM, YTOOBI IIOJCOECAMHATHCS MapasiIeIbHO C YCTPONHCTBOM YIIPaBJICHUS.
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[0107] B coorBerctBum ¢ (10), mockonbKy OJOK NUTAaHUS IOMOJHUTEIBHO CONEPKUT
KOH/IEHCATOP, KOTOPBI 00eCIedeH MEX1y CTAOMIMTPOHOM U YCTPONUCTBOM YIIPABJICHUS TaKUM
o0pa3oM, 4YTOOBI TOACOCIUHATHCS MAPALICIBHO C YCTPOMCTBOM YIPABICHUS, TO MOXKHO
CrIIakKMBaTh HE3HAUMUTEIbHBIE W3MEHEHUS HAIPSIKEHUS, KOTOPBIE HEBO3MOXXHO YCTPaHWTH
CTa0MIINTPOHOM M MOKHO 00JIe€ OAXOAALIMM 00Pa30M 3aIUUTHTh YCTPOHCTBO YIIPABICHHUSL.

[0108] (11) bnok nuranus o 1. (10), B koTOpOM

KOHIeHCcaTop 00eCIIeYeH Ha BTOPOI CXEMHOI 11are.

[0109] B coorBercTBuu ¢ (11), mockonbKy KOHASHCATOP 00ECIICUYCH HA BTOPOM CXEMHOM
IUIaTe, TO MOXHO WHTECTPUPOBATH CTAOMIIMTPOH, KOHACHCATOP M YCTPOWCTBO YIPABJICHUS Ha

BTOPOM CXEMHOM ILIATE.
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D®OPMYJIA U3OBPETEHUA

1. bnok nutanus AJis a3PO30JbHOIO HHTAJATOPA, COAEPKALMIA:

HUCTOYHUK IIUTAHUA, BBITTIOJTHEHHBIA C BO3MOKHOCTBIO Pa3psAAKH SHEPTUU B HAIPY3KYy IJIA
00pa3oBaHUs a3pO30Jis U3 ICTOUHUKA a3PO30JIs,

COCAMHUTCIID, BBITIOJTHEHHBIM ¢ BO3MOKHOCTH SJIEKTPUICCKOro COCANHEHNUA C BHCIIHUM
HCTOYHUKOM ITUTAHUA,

YCTPOMCTBO YIPABJICHUS, BBINOJHEHHOE C BO3MOKHOCTBIO YIIPABJEHMs, MO MEHBIIEH
MEpPE, OAHUM U3 3apAAKU U pa3psaAAKU UCTOUYHUKA MUTAHUA WU BBIIIOJHECHHOC C BO3MOKHOCTBIO
npeo6pa3013aHI/Is[ OHEPruM, KOTOpas MNOABOAUTCA M3 COCAUHUTECIISA, B SHEPTHUIO IJIA 3apsAaKn
HUCTOYHUKA IINTAaHUA, U

CTa0MIIUTPOH, OOECTIEUEHHBINH MEXy COCAUHUTENEM U YCTPOUCTBOM YIIPABICHUS TAKUM
00pa3oM, YTO OH COEAMHEH MapauIeIbHO C yCTPOUCTBOM YIIPABIIEHHS, IPUYEM

MaKCHMaJIbHOE 3HaY€HUE 3€HEPOBCKOTO HAIMpPSDKEHUsS MPO0O0st CTa0MIUTPOHA HIKE, YeM
MaKCUMaJIbHOE pabouee rapaHTUPOBAHHOE HAMPSUKEHHE YCTPONCTBA YIIPaBIICHUS,

MUHHMAaJIbHOE 3HAUYEHHE 3€HEPOBCKOIO HAMPSIKEHUs Mpo0osi CTAOUIUTPOHA BBIIIE, YeM
MUHHMaJIbHOE padouee rapaHTHPOBAHHOE HATIPSDKEHUE YCTPOICTBA YIIPABIEHHUSI, U

3HAYEHHE, IOJIy4YaeMO€ IYyTEM BBIUMTAHUSA MAKCUMAJBHOIO 3HAYEHUS 3E€HEPOBCKOIO
HampspkeHus: mpoOosi  CTa0MIMTPOHA U3 MAKCUMAJIbHOTO padodero rapaHTUPOBAHHOTO
HaIpsKEHUs yCTPOWCTBA YMPABICHUs, HI)KE 3HAYEHUs, MOJIY4Aa€MOIro IyTE€M BbIYUTAHUS
MUHHMAJBHOTO pabo4yero rapaHTHPOBAHHOTO HAIMpPSDKEHHUs] YCTPOWMCTBA YIMPABJICHUS U3
MUHHMAaJIbHOT'O 3HAYEHHsI 36HEPOBCKOT'O HAMPSIKEHHsI MPOO0si CTA0MIUTPOHA.

2. Briok nuTaHus Ui a3pO30JIbHOTO MHTAJISITOPA, COAEPIKALUN:

HUCTOYHUK IIUTAHUA, BBITTIOJTHEHHBIA C BO3MOXKHOCTBIO pPaspsAAKH SHEPTHUU B HAI'PY3KYy IJIA
00pa3oBaHUs a3pO30Jisi U3 UICTOUHUKA a3PO30JIs;

COCAMHUTECIIDb, BBITTIOJTHEHHBIA ¢ BO3MOXKHOCTBIO SJIEKTPUYECCKOro COCAMHCHNA C BHCITHHUM
HCTOYHUKOM ITUTAHUA,

YCTPONCTBO YIPABJICHUS, BBIMOJHEHHOE C BO3MOKHOCTBIO YIIPABJEHHMs, MO MEHbIIEH
MEpPE, OAHUM U3 3apAAKN U pa3pAaKU UCTOYHUKA MUTAHUA WA BBIITOJHEHHOC C BO3MOKHOCTBIO
npeo6pa3013aHI/Is[ SHEPruM, KOTOpasd MOABOAWTCA U3 COCOUHHTECIA, B OHEPTHUIO OJIA 3apsAdKn
HUCTOYHUKA IINTAaHUA, U

CTa0MIIUTPOH, OOECTIEUEHHBIH MEXy COCAUHUTENIEM U YCTPOUCTBOM YIIPABICHUS TAKAM
00pa3oM, YTO OH COEAMHEH MapaJUIeIbHO C YCTPOUCTBOM YIIPABIIEHHS, IPUYEM

MaKCHMaJIbHOE 3HaYeHUE 3€HEPOBCKOTO HAMPSIKEHUsS MPO0Osi CTA0MIUTPOHA HUKE, YeM
MaKCHMaJibHOE padouee rapaHTHPOBAHHOE HATIPSKEHUE YCTPONCTBA YIIPABJICHUS,

HOMHHAJIBHOC 3HAYCHUE HAIPAXKCHUSA, NOAABAEMOE U3 COCAUHUTECIIA, TMPECBLIIACT
MUHHMaJIbHOE padouee rapaHTHPOBAHHOE HANPSDKEHHUE YCTPOHCTBA YIIPABICHUS,

MHWHHUMAJIBHOEC 3HAYCHUE 3€HCPOBCKOI'O HAIPSXKCHUA Hp060$[ CTa6I/IJ'II/ITpOHa MPEBLIIACT
HOMUHAJIbHOC 3HAYCHUE, U

3HAUCHHUEC, TMOJyHacMO€ MNYTEM BbIUYHUTAHHUA MAKCHUMAJIbHOTO 3HAYCHUA 3CHEPOBCKOIO

HampsDKeHus mpoOosi  CTa0MIMTPOHA W3 MAKCUMAJIbHOrO padodero rapaHTHPOBAHHOTO
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HaNpsDKEHUS YCTPOMNCTBA YMPABJIEHUS HIKE 3HAYEHUs, IOJy4YaeMOro MyTeM BbIUUTAHUS
HOMMHAJIbHOTO 3HAYE€HUs] HANpsUKEHUs, I0aBaeMOI0 W3 COEQUHUTENs, U3 MUHUMAaJIbHOIO
3HaYEHHsI 36HEPOBCKOTO HANPSDKEHUS MPOO0s CTaOUITUTPOHA.

3. bnok nuranusa no n. 1 uiam 2, B KOTOpOM

OJIOK MUTaHMSA JOMOJHUTEIBHO COACPIKUT:

NEPBYIO CXEMHYIO TUIATy, Ha KOTOPOI 00ecrieueH COeIMHUTEND, 1

BTOPYIO CXEMHYIO IUIaTy, KOTOpasi OTCTOMT OT NEPBOW CXEMHOW IJIaThl, U Ha KOTOPOM
00ecreyeHo yCTPOICTBO yIPaBICHUS, U

cTaOUIUTPOH obecreueH Ha MepPBO CXEeMHOM TuIaTe.

4. bnok nuTanus No M. 3, B KOTOPOM

OJIOK NUTaHUS NOTOJIHUTENBHO COAEPIKUT PE3UCTOpP, KOTOPhIH obecredeH Ha MepBOH
CXEMHOW IulaTe TakuM O0pa3oM, YTO OH IIOCJIEAOBATENbHO COEOUHEH C COeIUHHUTENIEM U
CTaOMIIUTPOHOM.

5. brnok nutanus no 1. 4, B KOTOPOM

PE3UCTOP MOACOSTMHEH MEXY YCTPOWCTBOM YIIPABJIEHHS U CTAOMIUTPOHOM.

6. biok nutanus o moOomy u3 mi. 3-5, B KOTOPOM

OJIOK TNUTAHUSL  JIOTOJIHUTENBHO  COAEPXKUT HPOBOAAIIMH  3JIEMEHT, KOTOpBIH
3JIEKTPUYECKH COCIUHSAET MEPBYH CXEMHYIO IUIATy U BTOPYIO CXEMHYIO IIaTy.

7. Bnok nutanus 1o moOoMy u3 mil. 3-6, B KOTOPOM

OJIOK NHUTaHMS IOMOJIHHUTENBHO COAEPXKHUT KOHAEHCATOP, KOTOPBIN OOecredeH Mexay
CTa0MJIUTPOHOM U YCTPOMCTBOM YIIPABJIEHHUS] TAKUM 00pa3oM, YTO OH COEAMHEH MapauIeIbHO C
YCTPOWUCTBOM YyIIPaBJIEHUSI.

8. biok nutanus 0o 1. 7, B KOTOPOM

KOHJIeHCAaTOp o0ecreyeH Ha BTOPOI CXeMHOH IJiare.

ITo noBepenHocTu
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