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BO3MOXXHOCTBIO PaspsiKK SHEPTUM B HArpy3Ky Ui oOpa3oBaHMsl a’dpo30iis U3 MCTOYHHMKA a’3po30Jis;
COCIVHHUTEID, BBIIIOTHEHHBINA C BO3MOXXHOCTBIO DIEKTPUYECKOTO COCAMHEHHS C BHEIIHUM HUCTOYHHKOM
MMUTAHUST; W 3apsJHOEC YCTPOMCTBO, BBIIIOJHEHHOE C BO3MOXHOCTBIO MpPeoOpa3oBaHMs JHEPTHH,
KOTOpasi MOJBOAUTCS M3 COCIAMHHUTENS, B PHEPTUIO AJS 3apsAIKH MCTOYHMKA MUTaHUS. biok muTaHus
JOTIOJIHUTENBHO COICPIKUT TIEPBBIA CTAaOWJINTPOH, KOTOPBI OOECHEYeH MEXIy COCAWHHUTEIEM |
3apsITHBIM YCTPOHCTBOM TaKUM 00pa3oM, YTOOBI COEAMHSATHCS MapauIeNbHO C 3apsTHBIM YCTPOHCTBOM,
Y TIEPBbIA CTaOMIMTPOH MOJCOEIUHEH TaKuM 00pa3oM, 4TOObI HAXOAUTHCS ONMKE K BBOAY 3apsIHOTO
YCTPOWCTBA, 4Y€M K BBIBOIY COCIUHUTEIIS.
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OIIMCAHMUE N30BPETEHUSA
2420-561129EA/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 MCHAPUTENLHBIA OJIOK, COICPKAILMUN HArpy3Ky JUISI UCIIAPCHUS
UCTOYHHKA adpo30Jisi O3 ropeHust, U OJIOK MHUTAHUS, BKIIOYAIOUIMNA B C€0sI HCTOYHUK HMUTAHUS
VIS TI0/1a4H SHEPTUU B HArPY3Ky.

[0003] B oOmiem, OJIOK HHUTAHUS BKJIOYACT B CeOS HE TOJBKO HMCTOYHMK ITUTAHUSA, HO
TaKXKE COCAMHMTEINb, KOTOPHIH MOMKHO 3JICKTPUYECKH IOAKIIOYATh K BHEUIHEMY HCTOYHUKY
IIUTaHUs,, W 3aps/HOE YCTPOMCTBO, KOTOPOE BBIIIOJHEHO C BO3MOXKHOCTBIO IpeoOpa3oBaHMUs
HHEPTUM, KOTOPasl MOABOJUTCS U3 COCJMHUTENS], B SHEPTHIO JUIS 3apsiIKU MCTOYHMKA ITUTAHUS.
Hanpumep, B IaTeHTHBIX JOKYMEHTaX 2 U 3 pacKphIT OJIOK UTaHMS, KOTOPbI BKIIIOYAET B ceOsI
3CHEPOBCKUM 110/ (fajee CTaOWIMTPOH), KOTOPBIM OOCECICUCH MEXKIAY COCAUHUTEICM U
3apsHBIM YCTPOMCTBOM TakuUM 00pa3oM, YTOOBI MOJCOCAMHSTHCS MapauIe]bHO C 3apsAaHBIM
YCTPOWCTBOM, C II€JbI0 CTa0WIM3ALMKM HANpPSDKEHMS], TIOJJIeXKAlllero BBOJY B 3aps/IHOC
YCTPOMCTBO.

[0004] [TTarenTHBbIT qokyMeHT 1] WO 2018/163261 Al

[ITatenTHsiit fokymeHT 2] CN 206865186 U

[ITatenTusiit noxkyment 3] CN 104348214 A

[0005] Onnako B OsOoKe MHTaHUS, B KOTOPOM COCJMHHUTENh M 3apsTHOE YCTPOWCTBO
pacrioyio’KeHbl OTAEIbHO JApPYr OT Jpyra, HiM B OJIOKE€ IIMTaHUs, B KOTOPOM MEX1y
COCJTUHUTEJIEM H 3apSAHBIM YCTPONCTBOM MOMEIIEH TPOBOISAIINHA SJIEMEHT, JaXKe IIPHU TOM, UTO
o0ecriedyeH CTa0WJIMTPOH, HaINpsDKEHHE MOXKET IyJbCHpOBaTh u3-3a L-cocramisiomieit
(peakTUBHOUN COCTABJISIIOIINEH ), HEM30€KHO BO3ZHUKAIOMICH MEXTY COCAMHUTEIEM W 3apSAHBIM
YCTPOMCTBOM, M Ha 3apsAHOE YCTPOHCTBO MOXKET I10/1aBaThCsl HECTAOMIIbHOE HAIPSDKEHHUE.

[0006] Llenmpio HacTosimIero H300pETECHUS SIBIACTCS CO3/laHWE OJIOKA TUTAaHUS JUIS
a’pO30JIbHOTO MHTAJISITOPA, JOMYCKAIOHIET0 COOTBETCTBYIONTYIO 3aIIUTY 3apsi/IHOTO YCTPOICTBA.

CYHIHOCTb U30BPETEHUA

[0007] B cOOTBETCTBHMU C aCIEKTOM H300PETCHHS TIpe/iaraercsi OJIOK MHUTAHHUS IS
a’po30JIbHOTO HMHIAIATOPA, IpU 3TOM OJOK NHUTAHUSA COAEPXKHUT: HMCTOYHUK MHUTaHHA,
BBIITOJIHEHHBIN C BO3MOXHOCTBIO Pa3psiIKM PHEPIUU B HArpy3Ky JUiss 0Opa30BaHMs a’po30iisl U3
UCTOYHHMKA adpO30JiA; COCIUHUTEIb, BBIMNOJHEHHBIH C BO3MOXHOCTBIO DJIEKTPUYECKOTO
COCJMHEHHUs] C BHEHUIHMM MCTOYHMKOM IIMTaHWs; W 3apsAAHOE YCTPOMCTBO, BBIMOJIHEHHOE C
BO3MOKHOCTBIO TPE0Opa30BaHUs YHEPIUU, KOTOpas MOJABOAUTCS U3 COCTUHHUTENS, B DHEPrUIO
JUIA 3apsAAKM MCTOYHMKA IHTaHMs, NpU4YeM OJIOK NMUTAHUS JOIOJHHUTENBHO BKIIOYAET B CeOs

IIEPBBIH CTAOUIMTPOH, KOTOPBIH 00ECHEUYEeH MEXAY COSAMHMUTEIEM W 3apsAHBIM YCTPONCTBOM



TaKUM 00pa3zoM, YTOOBI MOACOCIMHATHCSA MapaLICIBHO C 3apsAAHBIM YCTPOHWCTBOM, M IEPBBIA
CTaOMIINTPOH MOJCOCAMHEH TakuM 00pa3oM, yTOOBI HAXOAUTHCS OJNMKE K BBOJAY 3apsiHOTO
YCTPOMCTBA, YEM K BBIBOAY COCUHUTEIIS.

KPATKOE OITMCAHME YEPTEXEN

[0009] ®ur. 1 - Buz B 1epCrieKTUBE a3pO30JILHOTO HHTAIATOPA, 000PYAOBAHHOTO OJIOKOM
IIUTAHUSL B COOTBETCTBUU C BAPMAHTOM OCYILIECTBIICHUS HACTOAIIETO N300peTEeHUs.

@ur. 2 - Apyroi BUJ B IEPCIEKTUBE a3pO30JIbHOI0 MHIAISATOPA, II0Ka3aHHOrO Ha ¢ur. 1.

@wur. 3 - Buj B pa3pe3e adpo30JIbHOTO HHTAISATOPA IIOKA3aHHOTO Ha ¢ur. 1.

@wur. 4 - Bz B riepcriekTuBe 0JI0Ka TUTAHUS B @3PO30JIBHOM WHTAISATOPE, IIOKa3aHHOM Ha
¢ur. 1.

@ur. 5 - BUJ B IIEPCIICKTUBE C IPOCTPAHCTBCHHBIM PAa3/ICIICHUEM JICTAJICH, TTOSCHSIOLLUMA
BHYTPCHHIOIO KOH(UTYpALMIO OJIOKA MUTAHUS B @3PO30JIBHOM HHTAJISATOPE, TOKAa3aHHOM Ha (HT.
1.

@ur. 6 - GJIoOK-cXeMa, TTOSICHSIONAsT KOHPUTYPAIlUi0 OCHOBHOW 9acTH OJIOKA MMHUTAHUS B
a’pO30JbHOM MHTAIATOPE, TOKa3aHHOM Ha ¢wur. 1.

@dur. 7 - cxema 3NICKTPUICCKUX COCIUHCHUHN, TIOSCHSIONMIAs CXEMHYI0 KOH(DHUTYpAIHio
0JI0Ka IIUTAaHNS B a9PO30JIbBHOM HUHIAISITOPE, [T0OKa3aHHOM Ha ¢ur. 1.

@ur. 8A - cxema IEKTPHUECKUX COCAMHCHUH, BKIIOUAoNIas B ceOs CTaOMIUTPOH.

@ur. 8B - TOACHHUTEIBHBIM BUA, JICMOHCTPHPYIOIIUI HampshKeHHE MPoOos
CTAaOMIUTPOHA.

@ur. 8C - NOSICHUTEIBHBINA BUJI, AEMOHCTPUPYIOINI YJIBCALIUIO BXOAHOTO HAIIPSHKEHUS
JUISL 3apsIIHOTO YCTPOMCTBA.

@ur. 8D - MNOACHUTENBHBIN BUJ, JCMOHCTPUPYIOUIHI CTAaOMIM3ALUIO0 HAIPSDKCHUS,
00YCIIOBJICHHYIO CTa0MITUTPOHOM.

@dur. 9 - TNOSICHUTENBHBIM BUJ, JAEMOHCTPUPYIOIIMH [MaNa3oH CTa0MINTPOHOB,
MIPUTO/IHBIX B KaYECTBE BTOPHIX CTAOMIUTPOHOB (MJIM IEPBOr0 CTAOMIUTPOHA) OJI0KA MUTAHUS B
a’pO30JIbHOM MHTAISATOPE, TTOKa3aHHOM Ha ¢wur. 1.

@ur. 10 - T[OSCHUTENBHBIA BHJ, JACMOHCTPUPYIONIUNA  MPUHIUIT  JICHUCTBUS
CTJIQXKMBAIOIIETO KOHJIEHCATOpa OJIoKa MUTAHUS B a9PO30JLHOM HMHIajIsITOpe, MOKa3aHHOM Ha
¢ur. 1.

Qur. 11 - cxema »HJIEKTPUYECKUX COEJUMHEHMM, BKIouaromas B cebs uiapTp
TIPOITYCKaHUsI HUJKHUX YacTOT.

OIMTMCAHUE BAPMAHTOB OCYUIECTBJIEHUM A

[0010] lamee mpuBeneHO omucaHue OJIOKA MUTAHUS JUIS a’pPO30JBHOTO WHTAISITOpPA B
COOTBETCTBHH C BAPHAHTOM OCYIIIECTBIICHUS HacTosIero n3odperenus. CHavana Oyzer onucaH
a’pO30JIbHBIN HHTATIATOP, 000PY/IOBAHHBIN OJIOKOM MUTAHUS, CO CChITKON Ha ¢wur. 1 - dwur. 3.

[0011] (ADPO3OJILHBIN UHT AJIITOP)

AdpPO30JIbHBIN MHTATATOP | SBJISETCS YCTPONUCTBOM JUIsl MHTAISAIMKM apoMaTu3aropa 6e3
ropeHuss U umeer (opMy CTEpPXKHS, IPOJIOJDKAIOIIETOCS BOJb HEKOTOPOrO HarpaBICHUS

(Ha3pIBAEMOI0 B JlaJbHEHIIEM TMPOMONBHBIM HampaBieHHeM A). Adpo030JbHBIM HHrajasaTop |1



BKItoyaer B cels Onok 10 muranus, nepsbiid kaprpuk 20 u Bropoil kaprpuk 30, KoTOpbIe
pacrookeHbl B MOPSAAKE BJOJb MPOAONbHOTO HarpasieHus A. Ilepsosiit kapTpuix 20 MOXHO
MPUCOSANHTE K 050Ky 10 muTanus u OTCOCOUHATH OT HEro, M BTOPOW KapTpumk 30 MOXHO
IIPUCOEAUHATh K IIepBOMY KapTpumky 20 M oTcoenuHATH OT Hero. MHaue roBops, NEpBBIM
kapTpu K 20 1 BTopoi kapTpuikK 30 MOXKHO 3aMEHATh KaKIbIH B OTIEIBHOCTH.

[0012] (BJIOK ITUTAHUW )

bnok 10 nuranus 1o HacTOSIIEMY BapUaHTY OCYLIECTBICHUS BKJIIOYACT B CeOsl HCTOYHHUK
12 nuranus, 3apsjgHOE ycTpoiicTBo 13, Omok 50 yrpaBiieHUs, pa3IudHbIC JAaTYUKUA U T.J. B
IWIMHIPUYECKOM Kopryce 11 Onoka nmurtanus, Kak nmokasano Ha ¢ur. 3 - ¢ur. 6. Mcrounuk 12
IIUTAHUS SIBISIETCS 3apshkacMol Oarapeell akKyMylsiTOpOB, KOHJEHCATOPOM C JBOMHBIM
IEKTPHYECKUM CIIOEM WIIH YEeM-TO MOAOOHBIM, M, IPESAIIOYTHTEIEHO, SIBISCTCS TUTHIH-HOHHBIM
aKKyMYJISTOPOM.

[0013] Ha Bepxwueit yactu 11a kopnyca 11 6oka mutanus, pacroyiOKEHHON CO CTOPOHBI
OJIHOT'O KOHIIa B MPOJIOJILHOM HallpaBieHUH A (CTOpOHBI niepBoro kaprpumpka (20)), obecrieueH
y3en 41 BBIBOJOB Uit pa3psiaku. Y3en 41 BBIBOAOB AJisi pa3psKu OOECIEUEH TakK, 4TOOBI
BBICTYIIATh U3 BEPXHEH ITOBEPXHOCTH BepXHeW yacTh 11a B HanpaBiaeHUH K IEPBOMY KapTPHIKY
20, ¥ BBITIOJIHCH C BO3MOXHOCTBIO DJICKTPUYECKOTO COCAMHCHHS C Harpy3kou 21 mepBoro
kaptpujpka 20.

[0014] Kpome Toro, Ha 4acTu BEpXHel IIOBEpXHOCTH BepxHeil uactu 11a, BOim3u y3ia 41
BBIBOJIOB JUIsSl pa3psiJKu oOeciieueHa BO3yXOIoABojslIas 4acth 42 i 10ABOJA BO3AyXa K
Harpy3ke 21 nepsoro kaprpumpxa 20.

[0015] Ha uuknent wactu 11b kopmyca 11 6s10ka nutaHus, pacroigokKeHHONH CO CTOPOHbI
JAPYTOro KOHIIa B IIPOJOJIBHOM HAIpaBJICHMH A (CTOPOHBI, IPOTHUBOIIOJIO)KHON IIEPBOMY
kapTpuKy 20), obecriedeHn y3en 43 BBIBOJOB JUISL 3apsA/IKH, BBITIOJIHEHHBIH C BO3MOXKHOCTHIO
ANEKTPUYECKOTO COCJIMHEHUSI ¢ BHEITHUM UCTOUHUKOM 60 mutanus (cMm. ¢ur. 7), cnocoOHBIM
3apshkaTh UCTOYHHMK 12 murtanHus. Y3en 43 BBIBOJIOB JUIsl 3apsiaku obOecriedeH Ha OOKOBOM
MOBEPXHOCTH HIDKHEH uactu 11b Takum oOpazoMm, uTo, Hampumep, K HEMY MOKHO
MTOJICOe/IMHUTH, TI0 MEHbIIEH Mepe, Kakue-TO OJHHM W3 BbIBOJIOB mHTep(deiica USB, BbIBOIOB
nuTepdeiica micro-USB u BeIBOJI0B pazbema tuna Lightning (3apernctpupoBaHHbIi TOBapHEIi
3HAK).

[0016] Opnaxo, y3en 43 BBIBOAOB JUISL 3apsi/IKM MOXET OBITh SHEProNpHHUMAOIIEH
4acThl0, BBITOJIHEHHOM C BO3MOYKHOCTBIO TIPHUEMa SHEPTHU U3 BHEUIHEr0 UCTOYHMKA 60 muTaHUs
OECKOHTAaKTHBIM crocoboM. B nanHom ciywae, y3en 43 BBIBOJOB s 3apsJIKH
(oHEeprompuHMUMalIas 4YacTb) MOXKET COCTOSTh M3  SHEPrONPHUHUMAIOIIEH  KaTyHIKU.
becnpoBoHas cucTeMa nepeaavd SHEPruu MOKET ObITh MHYKIIMOHHOIO TUIA UM MOXET ObITh
MarHUTHO-PE30HAHCHOTO THMNA. Y3ed 43 BBIBOAOB s 3apsAAKd MOXET OBITh TaKke
SHEPrONPUHUMAIOLIEH YaCThIO, BBITIOTHEHHONW C BO3MOMKHOCTBIO NIPHEMA DHEPIUU U3 BHEIIHETO
ncrounnka 60 mutanus 6e3 Kakoro-amudo KoHTakta. B npyrom npumepe, y3en 43 BBIBOJOB IS
3apsiIKK MOXKET OBITh BBINIOJIHCH TaK, YTO K HEMY MOTYT IOJCOECIUHATBCS, 110 MEHBIIEH Mepe,

onHM u3 BbIBOJOB mHTepdeiica USB, BbIBOJ0B mHTepdelica micro-USB u BHIBOJOB pazbema



turna Lightning, 1 B HeM COIEpKUTCS BBILICYTOMSHYTask YHEPTOIPUHIUMAIOIIAs] YacTh.

[0017] Uuaue roBops, y3en 41 BeIBOAOB AJIs pa3psAku U y3en 43 BBIBOLOB IS 3apsLIKH
BBIIIOJTHEHBI Pa3/IeJIbHO U PACIIONIOKEHBI OTIEIBHO APYT OT ApPYyra B IPOAOJIBHOM HalpaBICHUU
A. CnenoBarenbHo, 010k 10 nuTaHus BBIIOJIHEH TAK, YTO B COCTOSHUU, B KOTOPOM BO3MOXHA
pas3ps/ka ucrounuka 12 nuranus yepes y3en 41 BBIBOIOB IS pa3psiiki, BHEIIHUN HCTOUYHHUK 60
IIUTAHUS MOXKHO JIEKTPUYECKH IOJCOSAMHATH K Y31y 43 BeIBOAOB Ul 3apsiiku. Kpome toro, B
Oonmoke 10 muTaHMsA, B COCTOSHHUHM, B KOTOPOM y3enl 43 BBIBOAOB ISl 3apsiiKM W BHEIIHUH
UCTOYHUK 60 MUTaHUS HIEKTPUUECCKH COCAUHEHBI, €CIIU OIPEACIIAETCS 3alpoc Ha 0Opa3oBaHHE
a’po30Jis, OJHOBPEMECHHOE BBIIIOJIHCHUE 3apsAJKd M pa3psAKd HCTOYHHKA 12 muTaHus HeE
JIOITYCKaETCsl.

[0018] Kpome Toro, Ha 60KOBOH MOBepXHOCTH BepxHel wactu |la xopryca 11 Omoka
NUTaHUs 00CCIIeYeH HMCIOJHUTEIBHBIN y3ei 14, KOTOPBIM MOXXET YHPAaBISATh MOIB30BATENb, C
BBIXOZIOM Ha CTOPOHY, IPOTHMBOIOJOKHYIO Y31y 43 BbIBOJIOB s 3apsjiku. B uacTHOCTH,
UCIIOJIHUTENIbHBIN y3en1 14 u y3en 43 BbIBOJOB Ul 3apsiKU PaclioflararoTcsi CUMMETPHYHO
OTHOCHUTEJILHO TOUKH NEPECCUCHUSI MTPAMOH JIMHUN, COSAMHSIONICH UCTIOJHUTENbHBIN y3en 14 u
y3ei1 43 BBIBO/IOB JUIs 3aps/IKU, U 0CeBOM JMHUM Ostoka 10 ruTaHus B IIPO0IHHOM HaPaBIIEHUU
A. VicionauTenbHBIN y3ei 14 COCTOUT M3 KHOMOYHOTO MEPEKITI0YATEIIsI, CCHCOPHOM TIaHETTH WUITU
4Eero-To I0JJOOHOTO M CIYKUT JUIsl BKJIIOYEHMSI M OTKJIOYeHUs Osoka 50 ymnpaBieHMs U
pa3iMyYHBIX JATYUKOB U BBINOJHEHHUS JAPYTUX OIepaldii B 3aBHCHMOCTH OT HaMEpPEHUs
MIOJTb30BATENsl 1O NpPUMEHEHUI0. BOum3n ucromHuTenbHOro y3ia 14 obecrieueHsl 010k S50
YIIPaBJICHMS U JJATYUK 15 Bj1oXa I AETEKTUPOBAHUS BTATMBAIOIINX JACHCTBUI.

[0019] 3apsinHoe ycTpoicTBO 13 ynpaBisieT 3apsiKoit SHEprueH, moJyieKaiei BBOAy U3
y3i1a 43 BBIBOJIOB /Ul 3apsAJKM B UCTOYHUK 12 nuTaHus. 3apsaHOE yCTPOMCTBO 13 BBIIOJIHEHO
Ha ocHoBe 3apsamHoil wmukpocxembl (IC), Brmrowaromeit B cebs mnpeoOpa3oBarens IS
peoOpa3oBaHusi MOCTOSHHOTO TOKA, KOTOPBIN MOABOAMTCS M3 MHBepropa 61 mnmm mosjo0HOro
KOMITOHEHTA, MPETyCMOTPEHHOTO JIIsl TTpeoOpa3oBaHus MEPEMEHHOTO TOKa B TIOCTOSIHHBIN TOK B
kalene /i 3apsiiKu, KOTOPBINA MOJIKITIOYAeTCs K Y31y 43 BBIBOJOB JUIS 3apSA/IKU, B MTOCTOSIHHBIH
TOK, UMEIOIINN JIPYTYIO BEIHYHHY, BOIETMETP, aMIIEPMETP, IPOLIECCop U T.J.

[0020] bumox 50 ympaBieHus TOJICOCTMHEH K 3apsSAHOMY  ycTpoicTBy 13,
WCTIONTHUTEIBHOMY Y371y 14, pa3iuyHbIM CEHCOPHBIM YCTPOMCTBAM, TAKUM Kak JaTduk 15 Broxa
JUIS IETEKTUPOBAHUS BTATHBAIOHIMX (B/BIXATEIbHBIX) JICUCTBUM, JaTUMK 16 HanpsoOKeHHs U
M3MEPEHUS] HaIpPSDKEHUs MUCTOYHMKA |2 mMuTaHus, U Tak jajnee, U nmamsaTd 18 ans coxpaHeHUs
9HCclia BTATMBAIOLINX JIEHCTBUM, BpEMEHH, B T€UEHUE KOTOPOTO HEPIUs M0/aBaach B Harpy3Ky
21, m Tak pasee, Kak TOKa3aHO Ha ¢ur. 6, W BHIIONHIET Pa3HOOOPAa3HOE YITpaBICHUE
a’po30JbHBIM HHTATATOpoM 1. JlaTumk 15 BIoxa MOXET ObITh CO3/1aH HAa OCHOBE €MKOCTHOTO
MUKpodoHa uiu nogooHOTo yerporicTra. biok 50 ynmpaBieHus sBiseTcs, B KOHKPETHOM CIIyYae,
nporieccopom (6moxkom mukpokoHTtposuiepa (MCU)). KoHkpeTHee, KOHCTPYKIHS JaHHOTO
mpolreccopa IMPEACTaBIsIeT COOOW DIIEKTPHUUECKYIO CXEMY, CKOH(QUIYpPHUPOBAaHHYI IyTeM
COYETaHUsI TAKMX CXEMHBIX JJIEMEHTOB, KaK IIOJIYIPOBOJAHMKOBBIC JJIEMEHTBI, M TaK Janee.

IToapo6Hoe onucanue 6;10ka S0 yrpaBiaeHUs: TPUBEICHO HIDKE.



[0021] B xopmyce 11 Osoka nurtanus cHOPMHPOBAHO TaKKE BO3IYXOBITYCKHOE
OTBEpPCTHE (HE IOKA3aHHOE Ha YepTe)kax) Ul BIIyCKa BO3ayxa. Bo3yXoBIIyCKHOE OTBEpCTHE
MOXET OBbITh CQOPMHPOBAHO BOKPYI HCIOJHUTEIBHOTO Yy31a 14 wim Moxer ObITh
copMHPOBAaHO BOKPYT y3i1a 43 BHIBOJOB JUISL 3aPSI/AKH.

[0022] (ITEPBBIN KAPTPUIXK)

Kak noxazano Ha ¢ur. 3, nepsbiii kaprpumpk 20 Biimowaer B cebs eMKocTh 23 uis
COJIEp KAHUSI UCTOYHHUKA 22 a3po30Iis, IEKTPUUECKYIO Harpy3Ky 21 ais ucrnapeHus UCTOYHUKA
22 aspo3zouist, huTwib 24 Ui BcachiBaHUS UCTOYHHKA a3p030Ji U3 eMKOCTH 23 K Harpyske 21,
a’pO30JIbHBIN KaHAN 25 i NPOTEKAHUS a’po30Jisi, 00pa3yeMOro MCHapeHHEM HCTOYHHUKA 22
a’po30Jisi, B HANIPaBICHUU BTOPOTO KapTpupka 30 M KOHIEBOH KOJIMA4YOK 26 Uil COXpaHCHMS
4acTH BTOPOTo KapTpupka 30, BHYTPU LHMIMHAPUIECKOr0 Kopiyca 27 KapTpuaxa.

[0023] EMkocTs 23 copMupoBaHa ¢ BO3MONKHOCTBIO OXBaTa a’pO30JIBHOTO KaHana 25 u
BMEULIAET MCTOYHUK 22 a’po3oisi. B emkxocTn 23 MOXKET OBITh YJIOXKEH IOPHUCTBHIM 3JIEMEHT,
HaIpuMep, INoJIMMEpHasi TKaHb WM XJIONYaToOyMakHasi HUTh, U IOPHUCTBIM 2JIEMEHT MOXKET
OBITH MTPOINUTAH UCTOYHUKOM 22 arpo3osist. MIcTouHuK 22 a3po3071s BKIFOYACT B CeOsl JKUIKOCTD,
HaIpuMep, MIHIEPHH, IPONUIICHIJIMKOIIb WIIA BOAY.

[0024] ®utmib 24 ABISETCS NIEMEHTOM, YJEP/KUBAIOIIUM JKUAKOCTb, JUISi BCAChIBAHMSI
UCTOYHUKA 22 a’po30iisl U3 €MKOCTH 23 K Harpy3ke 21 ¢ MCIONIb30BaHHMEM KallWUISIPHOTO
JICVICTBYSI M BBIIIOJHEH M3, HAIPUMEpP, CTCKJIOBOJIOKHA, MMOPUCTOM KEpPaMHUKM WM MOJ00HOro
MaTtepuaia.

[0025] Harpyska 21 ucnapsier uctouHuk 22 a’po3oJis 6€3 ropeHus ¢ HCIOIb30BAaHUEM
SHEPTUM, KOTOpas M0J1aeTCs U3 UCTOYHMKA 12 mutanus yepe3 y3en 41 BBIBOJOB JUIS Pa3psiKu.
Harpyska 21 BbInogHEHa M3 HarpeBaTelbHOM IIPOBOJIOKHM, HABUTOM C IPEIBAPUTEIIBHO
3aJlaHHbIM 1aroM, (cmupanu). OaHako, Harpys3ka 21 jomkHa ObITH BCEro JIMIIL 3JIEMEHTOM,
CIIOCOOHBIM HCIApATh HCTOYHHMK 22 a’po30iis, ¢ OOpa3OBaHHEM, TEM CaMbIM, a’po30Jisi, H
SBJIIETCS, HAINPUMEp, HarpeBaTelIbHBIM JJIEMEHTOM WJIM YIbTPa3BYKOBBIM TI'€HEPATOPOM.
[Ipumepsl HarpeBaTenb-HOTO 3JEMEHTAa BKIIOYAIOT B ce0s HarpeBarenb COMPOTHUBIICHUS,
KepaMU4ECKHI HarpeBaTesb, HarpeBaTeab HHAYKIIMOHHOTO HAarpeBa v Tak Jlajee.

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

[0027] KoniieBoii komnmauok 26 BKItO4YaeT B ceds yacTh 26a BMEIICHUs KapTpuaxka /s
BMEIIICHUSI YaCTH BTOPOro kaprpuka 30 M COCMUHHUTENBHBIN MpPOXo] 26b s coennHEHUs
a’pO30JIbHOTO KaHaia 25 u yacTu 26a BMEILEHUS KapTpu/IKa.

[0028] (BTOPOI KAPTPHJIXK)

Bropoit kaptpumx 30 BMemaer uctounuk 31 apomaruzaropa. KoHiieBas 4acTb BTOPOTO
kaptpupka 30 co CcTOpoHBI TiepBOro KapTpumka (20) BKIANBIBACTCS, C BO3MOMKHOCTHIO
W3BJICUCHUS], B YacTh 26a BMEHICHUSI KapTpHKa, OOCCIICUYEHHYI0 B KOHIIEBOM KOJIMadke 26
nepporo kaptpujka 20. Jlpyras koHueBasi 4yacTh BTOporo kaprpumxka 30 €O CTOPOHBHI,
ITPOTUBOIIOJIOKHON CTOPOHE MepBOro kaptpumaka (20), BBIIOJIHEHA B BHJAE MHTASAIMOHHOTO

KaHaza 32 s nojb3oBareis. OIHAKO, MHTAISIMOHHBIA KaHall 32 He 00s3aTeNIbHO JOJDKEH OBITh



BBIITOJIHEH HEPa3beMHO CO BTOPBIM KapTpukeMm 30, 6€3 BO3MOXKHOCTH OT/IENIEHHUS OT BTOPOTO
KapTpUKa, U MOXKET OBITh BHIMOJIHEH C BO3MOKHOCTBIO IIPUKPETIIICHNS ¥ OTAEICHUS OT BTOPOTO
kaptpumka 30. Ecnu wHTansmuoHHBIN KaHai 32 BBIIOJIHEH OTACIBHO OT Oyioka 10 mutanus u
nepBoro kaprpupka 20, Kak ONMCAaHO BBIIE, TO MHIAISIUOHHBINA KaHal 32 MOXXHO XPAaHUThH B
TMTMCHUYHBIX YCIOBUSX.

[0029] Bropoii kaprpuk 30 nobasiisieT apoMaTH3aTOp B a3p030ilb, 00pa3yeMblil IyTeM
UCIIApEHMSI UCTOYHHUKA 22 a3p030Jis Harpy3kou 21, mpu npoTekaHuu a’po3oiis 4epe3 UCTOUHHUK
31 apomatuzatopa. B kauecTBe u3enus M3 HCXOJHOTO MarepHalia, KOTOPOE IpPEICTaBISICT
cO0OH HMCTOYHMK AapOMaTH3aTOpa, MOXHO HCIIOJIB30BaTh MPECCOBKY, H3TOTOBJICHHYIO
¢dopmoBaHueM pe3aHoro Tabaka WM CBEXHX JHCThEB Tabaka B (opme rpanyn. HMcrounuk 31
apoMaTH3aTopa MOXXET OBITH BBIIOJIHEH M3 pacTeHUs (Hampumep, MSThl WM PACTHUTEIBHOIO
JICKApCTBEHHOTO CPEICTBA WIM apOMATHYCCKHX TPaB), OTIIMHAOMErocst oT Tabaka. B uctounmk
31 apoMaru3zaTopa MOKET OBITH BBEJ/ICHA TaKasl apoMaTHUcCcKast 100aBKa, KaK MEHTOJL.

[0030] Anpo30sibHbIN MHraIATOp | 1O HACTOSAIIEMY BapHaHTY OCYIICCTBICHHUS MOXET
CO3/1aBaTh a’p030Jib, COJACPXKAIIMI apoMaTH3aTOp, MPU TOCPEACTBE MCTOYHUKA 22 a’po30Jis,
ucrtounuka 31 apomatuzatopa u Harpy3ku 21. MHade roBopsi, UCTOYHMK 22 a3po30is H
ucrounnk 31 apomaruzaropa MOXHO Ha3BaTh a’po30Jco0pa3yIOmUM HCTOYHUKOM IS
o0Opa3oBaHMs a3pPO30Jisl.

[0031] Koudurypanuss a’po3051€00pa3ylomiero HCTOYHUKA, KOTOPBIH  MOXHO
UCIIOJIb30BaTh B a3pO30JIbHOM HHrajasiTope 1, He orpaHumdeHa KOHQUIypaiueid, B KOTOpOi
UCTOYHHUK 22 a’po30Jisl U UCTOYHUK 31 apoMaru3aropa BHIIOIHEHB! MO-OTACIBHOCTH, U MOYKET
ObITh KOH(Urypanuei, B KOTOpPOH HCTOYHUK 22 a’po30iss W HMCTOYHMK 31 apomarmsaropa
c(opMHpOBaHBl KaK OJHO Iiej0e, KOHpUrypauuen, B KoTopoi ucrouHuk 31 apomarmzaropa
OTCYTCTBYET, U MCTOYHUK 22 a’po30JIsl 3aKIIIOYACT BELIECTBO, KOTOPOE MOXKET COACPKAThCs B
ucroyHuke 31 apomaruzaTopa, KOHUrypaluei, B KOTOPOH MCTOUHUK 22 a’po30Jis COJIEPIKUT
MEMIIMHCKOE BEIIECTBO HJIM YTO-TO MOJ00HOE BMecTO MCTOuHHKa 31 apomaruszartopa M Tak
aanee.

[0032] B a’po3onbHOM MHTANATOpPE 1, BHIMOIHEHHOM BBIIICOMMCAHHBIM 00pa3oM, Kak
nmokaszaHo crpenkoil B Ha ¢wur. 3, Bo3ayx, BTeKaolmMi W3 BIYCKHOrO OTBEpCcTHs (He
MTOKA3aHHOTO Ha 4YepTexkax), ChOpMUPOBAHHOTO B Kopriyce 11 Oiioka nmuTaHus, NpOTEKaeT yepes
BO3/IyXOTIOIBO/IAIIYI0 YacTh 42 M TIpOTEKaeT oKojo Harpy3ku 21 mepBoro kaprtpumxa 20.
Harpyska 21 ucnapsier UCTOUHHMK 22 a’po3ouid, BCOCAaHHBIM U3 emkoctu 23 durtunem 24.
Anpo30Jib, 00pa30BaHHBIN HCIIAPEHUEM, IMPOTEKACT MO a’PO30JLHOMY KaHalny 25 BMecTe C
BO3/[yXOM, BTEKAIOUIMM M3 BIIYCKHOTO OTBEpPCTHS, M MOAAETCS BO BTOpoil kapTpuk 30 mo
COCJIMHUTEIILHOMY Tpoxo1y 26b. A3po30Jb, TT0AaBaeMbIi BO BTOpOH KapTpuk 30, IpoTeKaeT
gepe3 UCTOUHUK 31 apoMaTu3aTopa 1, TEM CaMbIM, TOMOJIHAETCSI ApOMaTH3aTOPOM, U IOJaeTcs B
MHTAJAUOHHBIA KaHa 32.

[0033] B aspozonbHOM wuHHramsTope | TMpeaycMOTpeH Takxke H3Bemarens 45 mis
MpeACTaBICHUsT pazHooOpazHoi uHpopmanuu (cM. ¢ur. 6). M3Bemarens 45 MoxeT ObITh

BBIITOJIHCH HAa OCHOBEC CBCTOUI3JIYHAIONICTO 3JICMCHTA MJIM MOXKCT OBITH BBITIOJIHEH C NTOMOIIBIO



BUOPAIMOHHOTO 3JIEMEHTA, WM MOXET OBITh BBIIOJHEH C IIOMOIIBIO 3BYKOM3IYYaIOLIEro
pJIeMEHTa. B kauecTBe ajJbTepHATUBbI, U3BEIIATENb 45 MOXKET OBITh COUCTAHUEM U3, [10 MEHBILIEH
Mepe, IOBYX 3JIEMECHTOB U3 CBETOU3JIYYAIOLIUX JJIEMEHTOB, BHUOPALMOHHBIX DJIEMEHTOB U
3BYKOM3JIy4alomIMX uIeMeHTOB. M3Bemarens 45 M0xHO obecrneuuTs B J1I000M KOMITOHEHTE M3
O6imoka 10 nwmrtanmsa, nepBoro kaprpumka 20 u Broporo kaprpumka 30; ojxHako, B
HPEAIIOYTUTEIIFHOM MCIIOIHEHUH, U3BeNIaTelb odecrieunBaioT B Giioke 10 nuranus. Hanpumep,
30HY BOKPYI HCIHOJHMTEJIBHOTO Yy3i1a 14 BBHINOJIHAIOT C BO3MOXHOCTBIO CBETOIPOIYCKAHUS,
9YTOOBI JOMYCKAaTh CKBO3HOC MPOXOXKACHUE CBETA, KOTOPBIA M3Iy4acTCss CBETOM3IIYHYAIOIIUMU
aJIEMEHTaMu, Harpumep, ceetoauogamu (CJI).

[0034] (QJIEKTPUYECKAS CXEMA)

Jlanee mpuUBEICHO ONMHCAHHE JJICKTPUYCCKOM cxeMbl O7oka 10 muTaHus cO CCHUIKOWM Ha
¢wur. 7.

biiox 10 muranust BKmogacT B ceOf MCTOUHUWK 12 muTanus, BIBOA 4la Juis pa3psiiku
BJIEKTPOA TIOJIOKHUTEIBHOTO TIONIOCa M BBIBOA 41b JUTs paspsaKu 2JIeKTpPoAa OTPHUILATCIBHOTO
TI0JII0CA, KOTOPBIE COCTaBISIIOT y3eid 41 BBIBOJOB Ui pa3psJKH, BbIBOA 43a JUlsl 3apsiaKu
JICKTPOA TIOJIOKUTEIBFHOTO TOMoca W BBIBOJ 43b s 3apsiikk 3JICKTpoJa OTPULIATCIBLHOTO
I10J110Ca, KOTOPBIE COCTaBISIOT y3ei 43 BBIBOIOB JUIs 3apsiku, Osiok 50 yrpaBiieHUsI, KOTOPBIH
BKJIIOUCH MEX/TY JICKTPOJIOM TMOJIOKUTEIHLHOTO TOJIFOCAa UCTOUYHMKA 12 nuTanus U BEIBOAOM 41a
JUIsL paspsiIkK| 3JIEKTPOJa IMOJIOKUTEIBHOIO IOJI0CAa M MEKIY DSJIEKTPOJAOM OTPULIATEIBHOTO
MIOJIIOCa UCTOYHMKA 12 muTaHus U BBIBOAOM 41b Ul pa3psakul 3JIEKTPOAa OTPULIATECIBHOTO
I10JI10CA, 3apsiIHOE YyCTPOMCTBO 13, KOTOpOE pacriosiaracTesl B JIMHUM NEpeadn SHEPTUH MEXKAY
y3110M 43 BBIBOJIOB [UISl 3apsiKU M MCTOYHMKOM 12 mwrtaHus, nepekmrodarens 19, KOTopsbli
pacrioyiaraeTcsi B JIMHUHM TIepeladydl SHEPTHH MEX1y HCTOUYHMKOM 12 muranus u ysiaom 41
BBIBOJIOB Il Pa3psiZIKM, U TMEpPBbIM cTaOumuTpoH 71, BTOpoil crabuimmutpon 72, pesuctop 73,
NEepBbIM KOHJIGHCATOp 74 M BTOpPOH KOHJAEHcATop 75, KOTOpble OyIyT OINUCAHBI HIDKE.
Iepexmouarens 19 BrinonneH, HanpuMep, Ha ocHoBe mosieBoro MOII-tpansucropa (MOSFET),
M BKJIIOYAETCS U BBIKIIIOUACTCS B 3aBUCUMOCTH OT HAITPSDKEHUS 3aTBOPA, KOTOPOE PETyIUpyeTcs
6so0xom 50 yrpaBiaeHUs.

[0035] (BJIOK VIIPABJIEHU )

Kax moxazano Ha ¢wur. 6, 6ok 50 ynpapieHus BKIoUaeT B ceOs 0nok 51 onpenencnus
3ampoca Ha 00pa3oBaHHE a’po30Jis, OJIOK 52 omnpesiesicHus: orneparnuu, 0ok 53 ynpaBiieHus
NUTaHUeM U 6510k 54 yrpaBiieHUs U3BEICHUEM.

[0036] biok 51 ompenenenus 3anpoca Ha 00pa3OBaHKE AdPO30JIsi OMPEACIISICT 3aMpoc Ha
o0pa3oBaHHe a’pO30Jis 1O TOJYICHHOMY BBIXOJHOMY CHTHany gaTduka 15 Bmoxa. Jlatumk 15
BJIOXa BBIIIOJHEH C BO3MOXKHOCTBIO BbIIa4M 3HAYEHMsS W3MEHEHMs JaBiieHus B Oinoke 10
MUTAHUS, BBI3LIBAEMOTO BJIOXOM TIOJB30BATENS Uepe3 MHTAMANMOHHBIN kKaHan 32. Jlatumk 15
BJIOXa SIBJIAETCS, HAIIPUMeEP, JaTYMKOM JIaBJICHHUS JUIS BBIBOJIA BBIXO/IHOTO 3HAYECHUS (HAIpumep,
3HAYCHUsl HANpPSDKEHWs WIM 3HAUYEHUs TOKA) B 3aBUCHUMOCTU OT arMoc(epHOro [aBieHus,
KOTOpPO€ M3MEHSAETCS B 3aBHMCHUMOCTH OT CKOPOCTH MOTOKa BO3/yXa, KOTOPBIM BCAChIBACTCSA W3

BITYCKHOTO OTBEpPCTHUS (HE IMOKA3aHHOI'O HA YEpPTeKax) B HANPABICHUH MHTASIIIMOHHOTO KaHaja



32, (T.€. BTATUBAIOLIETO ACHCTBUSA 110Ib30BATES).

[0037] briok 52 omnpeneseHus onepanyuy ONpenesseT oepaui, KOTOPhIE BBITOIHIIOTCS
110JIb30BATEJIEM HA UCIIOJHUTEIILHOM Yy3i€ 14.

[0038] brok 54 ynpaBneHus H3BCLICHHEM YIPAaBIsLET u3BemiareneM 45 Takum o0pazom,
YTO U3BELIATeNb IIPEAOCTaBIsAeT pazHooOpasHyo wuHpopmanuio. Hanpumep, Omok 54
yIIpaBJICHUs] M3BELICHUEM YIPaBisieT M3BemareieM 45 B OTBET Ha OIPEACICHHE CpoKa s
3aMEHbI BTOpOro kaprpumka 30 Takum 00pa3oM, YTO M3BELIATENb YBEAOMIISCT, YTO IOpa
3aMeHUTh BTOpoil KapTpuk 30. Biiok 54 ynpaBieHus M3BEIICHHEM YBEAOMIISCT, YTO IOpa
3aMEHUTH BTOpON KapTpwmk 30, 1O COBOKYIIHOMY 4YHCIY BTSATMBAIOIIMX MCUCTBUN WM
CYMMapHOMY BPEMEHH, B TEUEHUE KOTOPOI0 PHEPrusl 110/1aBajiach B Harpy3ky 21, coxpanseMbiM
B namsT 18. biok 54 ynpasieHus U3BEILIEHUEM HE OTPAaHUYEH YBEAOMIICHHUEM O HACTYILJICHUH
CpOKa 3aMeHbI BTOpOro Kaprpu/ka 30 M MOXKET yBEIOMJIATH O HACTYIUICHHHM CPOKa 3aMEHBI
TepBOTO KapTpumpka 20, cpoka 3aMEHBI HCTOYHUKA 12 TTUTaHUs, BPEMCHH 3apsi/IKU UCTOYHHKA 12
ITUTaHUS ¥ TaK Jlajee.

[0039] bnok 53 ympapiieHUs IUTaHUEM YIIPABIISIET Pa3psi/IKOW MCTOYHMKA 12 mUTaHUS
yepes y3ei1 41 BbIBOIOB JUISl pa3psiIki [IOCPEICTBOM BKIIIOUECHHSI U BBIKITIOUEHHUSI ITEPEKITI0YATENS
19, ecrm Onok 51 ompenencHus 3ampoca Ha 00pa30BaHUE a’pO30JIsl OMPEACISACT 3ampoc Ha
o0pa3zoBaHHe a3po30Jid.

[0040] brok 53 ympaBiieHHS ITMTAHUEM BBITIOJIHSIET YIIPaBJICHUE TaKUM 00pa3oM, 4TOOI
KOJMYECTBO adpO30Jis, KOTOpoe oOpa3yeTcs UCIApeHHEM HCTOYHHMKA a’po30Js MOCPEICTBOM
Harpy3ku 21, HaxoAWJIOCh B MCKOMOM JHala3oHe, T.e. TaKUM 00pa3oM, 4TOObl KOJIMYECTBO
JHEPruM, KOTOpas MoJacTcs M3 HMCTOYHMKA 12 mnuraHus B Harpysky 21, Haxoawioce B
IIPE/IBAPUTEIIBHO 33JaHHOM JuarnazoHe. B uactHocTH, Onok 53 ymnpaBiieHHsS MUTaHHEM
YIPaBIseT BKJIIOUYEHHWEM M BBIKIIOYEHUEM Iepekitodarens 19, manpumep, meronom WM
(IIMPOTHO-UMITYILCHOM Moayisiiuu). B kadecTBe anbrepHaTHBBl, OJOK 53  ympaBieHHs
MMUTAHUEM MOXKET YIIPABIISITh BKJIFOYEHUEM U BBIKIIOUCHUEM Tiepekitouatens 19 meronom YMM
(4aCTOTHO-MMITYJILCHON MOJTYJISIIIUN).

[0041] ITocne Toro, kak HauMHAETCS MOja4a PHEPruUH B HArpy3Ky 21, eciau mpoxoauT
MIPE/IBAPUTENILHO 3a/IaHHBIN Tepuoj, Onok 53 ympaBieHMs MUTAHUEM IpeKpallaeT IMojady
SHEPruM W3 ucToyHUKa 12 murtaHus B Harpy3ky 21. VHaue roBops, fake NpH TOM, HTO
TOJIb30BaTedb (PAKTHHYECKH BBHIIOJHIET BTATUBAIONIEE JEMCTBME, €CIH MEpPUOJ 3aTSKKU
TIPEBBIIIIAET HEKOTOPBIA Mepuoja, To OJIoK 53 ympaBieHHs HMUTAHUEM IMpeKpaliaeT IMojady
AHEpPruM U3 uctouHuka 12 nmurtanus B Harpy3ky 21. HexoTopslit nmepuos ycTaHaBiIMBaeTcs IS
WCKIIIOYECHMSI Bapualuy TEPUOJA 3aTSHKKH IONb30Barens. bilok 53 ympaBieHHs NHUTaHHEM
yHOpaBiseT CKBa)KHOCTBIO MMITYJIbCOB BKIIIOUEHUS/BBIKIIOUEHHs Tepekirodatens 19 B TedeHue
OJITHOTO BTATHUBAIOILErO ACUCTBHS, B 3aBUCHMOCTH OT KOJHMYECTBA DHEPIHHU, XPaHSIIErocs B
ucrounnke 12 muranus. Hanpumep, 00k 53 ympapiieHUs TTUTAHUEM YIIPABIISIET UHTEPBAIOM
MEXKIy IEepUOJaMHU BKJIIOYEHHUSA, B TEYCHHE KOTOPBIX DHEPrUsl ITOAAETCS M3 HCTOYHMKA 12
OUTaHus B Harpysky 21, (mepuosoM  TOBTOPEHHMsS  UMIYJIbCOB) M YIPaBIseT

TIPOAOJDKUTCIIBHOCTBIO KAXKAOI0 NMCPpHUOJa BKIOYCHHA, B TCUCHHUC KOTOPOTO SHEPrud noJacTCs



u3 ucrouHuka 12 nuranus B Harpy3ky 21 (LIMpuHOI uMILysbCa).

[0042] baok 53 ympaBieHUs IMTAHUEM OINPEHEIAET TAKKE JIEKTPUUECKOE COSIUHEHUE
MEX1y y3J0M 43 BbIBOJOB AJIA 3apsSAKH U BHEIIHMM HCTOYHUKOM 60 NHUTaHUSA U yIpaBIsIeT
3apsAAKOM UCTOYHHUKA |2 nuTaHus OCPEACTBOM 3apsiIHOro ycTpoiicTaa 13.

[0043] (KOHOUT'YPALIWA ITJIAT)

Kak nokazano na ¢ur. 5 u ¢ur. 7, 6iok 10 nuranus BKIOYacT B ceOs MEPBYIO CXEMHYIO
iary 76, Ha KOTOpoil obecrieueHbl y3esl 43 BBIBOJOB JUISL 3apsAKH, BTOPOH CTaOMIMTPOH 72 U
pesuctop 73, BTOPYIO CXEMHYIO Iuiaty 77, Ha KOTOpo# obecrieyeHbl 010k 50 ynpaBieHus,
3apsiiHoe ycTporcTBO 13, mepexmouarens 19, nepBoiit crabunurpon 71, mepBbiii KOHIECHCATOP
74, BTOpOW KOHJEHCATOpP 75, UCHOMHUTENbHBIM y3en 14 u matduk 15 Broxa, U MpOBOISLIMI
MIEMEHT 78, KOTOPBIN 3JIEKTPUYECKU COCAMHSET NEPBYIO CXEMHYIO Iary 76 U BTOPYIO
cxemuyio 1wiaty 77. llpoBopsimmii asieMeHT 78 SIBISCTCS YaCTbIO TOKONPOBOJA, KOTOPBI
IEKTPUYECKU COEHAMHSET y3eln 43 BBIBOJAOB JUIsl 3aps/IkM U 3apsaHOoe ycTpoictBo 13, u
ITPOBOISIIMN JIEMEHT 78 [0 HacTOSLIEMY BapHaHTY OCYILECTBJICHUS BBIIIOJIHEH C TTOMOINbIO
riuOKON CXEMHOM IJIaThl; OJIHAKO, IAHHBIM 3JIEMEHT MOKHO BBITOJIHUTH MOHTAXHBIM ITPOBOJIOM.

[0044] Kak noxazano Ha ¢ur. 5, nepBas cxemHas miara 76 u BTopas cxemHas ruiara 77
PacIioJIOKEHBI OTJCIBHO APYT OT Apyra. B 4aCTHOCTH, CO CTOPOHBI OJIHOTO KOHIIA UCTOYHUKA |2
IIMTaHUsl B IPOJOJIBHOM HampaBicHUM (IPOAOIBHOM HarpasieHuM A) obecriedeHa IepBast
CXEeMHas Iuiara 76, U €O CTOPOHBI JIpYyroro KOHILIAa MCTOYHUKA 12 NuTaHUS B IIPOJOJBHOM
HaIpaBJIeHUN (IPOJI0JILHOM HarlpaBiieHHH A) obecrieueHa BTOpasi cxemHas ruiata 77, u mepast
CXeMHas Iutara 76 W Bropas CXeMHas Iuiata 77 D3JIEKTPUYECKH COCAMHEHBI IIPOBOJASAIIUM
JIEMEHTOM 78, MPOJOIKAIOIIMMCSA B IIPOJOJBHOM HAIPABJIEHUM HUCTOYHUKA 12 muTaHus IO
nepudepur ucrounuka 12 nuranus. B kauecTBe anpTepHATHUBBI, IepBas CXeMHas IuiaTa 76
MOJKeT OBITh OOECleYeHa CO CTOPOHBI OJHOTO KOHIIa MCTOYHMKA 12 NMUTaHWS B MOMEPEUHOM
HaIpaBJICHUU (HAMPABJICHUM, NMEPIECHANKYIIPHOM IPO/IOJILHOMY HAaNpaBlIEHUIO A), U BTOpas
cXeMHas ryiata 77 MoxeT ObITh 00ecredeHa co CTOPOHBI APYroro KOHIa UCTOYHHKA 12 muTaHus
B TIOTIEPEYHOM HaIpaBICHUH.

[0045] (TTIEPBBI CTABUJIUTPOH)

IlepBriit crabunutpon 71 obecriedeH Mexay y3inoM 43 BBIBOJOB ISl 3apsafkd U
3apsAHBIM YCTpOHCTBOM 13 Takum 006pazom, YTOOKI MOJICOEIMHATLCS MapaieIbHO C 3apSAHBIM
yctpoiictBoM 13. B cooTBeTcTBUM C JaHHBIM MEPBBIM CTAaOWIMTPOHOM 71, MOXHO
CTaOWUIN3MPOBATh HAINpPsDKEHME, MOIeXkallee BBOy B 3apsiHoe ycrpoiictBo 13. Muaue rosops,
Kak ToKa3aHo Ha ¢ur. 8B, cTabuiIMTpOH HMMeeT HEBBICOKOE HamnpsibkeHue npobos, VBD, mpu
KOTOPOM TOK, IIPOTEKAIOLINI B 0OpaTHOM HanpaBJeHWU, MTHOBEHHO BO3pacTaeT (yTpayuBaeTcs
JICUCTBUE MO MPEJOTBPALICHUIO OOPATHOIO TOKA, KOTOPOE IEPBOHAYAIBLHO BBINOJHSET JTUON).
CrnenoBaTebHO, CTAOMIMTPOH, BEPOATHO, TTpoOuBaeTcs. B maHHOM ciiydae, Kak MoOKa3aHO Ha
¢ur. 8A, HanpsHKEHNE MEXAY 000MMH KOHIIaMU CTaOMIUTPOHA Gpukcupyercs Ha yposHe VBD, u
yCTaHaBIUBaeTCA CBsA3b Vout (BeixoaHoe HanpspkeHue) = VBD. CrenoBarensHo, qaxe pU TOM,
YTO BXOJ/IHOE HanpsbKeHue Vin myJIbCUPYET, Kak 1mokazaHo Ha ¢wur. 8C, nmomxyyaercsi cTabWiIbHOE

BBIXOJIHOE HampsbkeHue Vout 6e3 mysibcanuy, Kak rnokasaso Ha ¢ur. 8D.
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[0046] CnenyeT Takke OTMETHTH, YTO B CXEMe, [TIOKa3aHHOH Ha Qur. 8A, B ciydae, Koraa
HaNpsDKEHHE, KOTOPOE IPHUKIAIBIBACTCA MEXIy OOOMMH KOHLAMHM CTAOMJIMTPOHA, HMEET
3HAYCHUE HIDKE HANpPSDKCHMS NPo0O0s, BBIXOAHOE HANpsDKEHUE Vout CTaHOBHUTCS paBHBIM
BXO/JJHOMY HalpspKeHuio Vin.

[0047] IlepBeiii crabuiaurpon 71 mnoacoeauHeH OnMMXKe K BBOJY 3apsiiHOTO yCTPOMCTBA
13, yem K BbIBOJLY Yy3/1a 43 BBIBOAOB Ul 3apsiikM. B COOTBETCTBHMH € JAaHHBIM IIEPBHIM
cTaduauTpoHOM 71, B DOMOJIHEHNE K CTA0MIM3ALMH HAIIPSHKCHUS, KOTOPOE MOJaeTCs U3 y3ia 43
BBIBOJIOB Uil 3apsiIKM, MOXHO NOJABISATH IIYJIbCALMIO HAUpPsDKEHUs, oO0ycioBieHHY0 L-
COCTABJISIONICH (PEaKTUBHON COCTABIISIIOIICH), HEM30EKHO BO3ZHUKAIOLIYI0O MEKIY Y3iIoM 43
BBIBOJOB IS 3apsiiIkl U 3apsiyiHBIM ycTpoucTBoM 13, ¢ olecrieueHueM, TEM CaMbIM,
COOTBETCTBYIOIIESH 3alUTHI 3apsaHOrO ycrporictBa 13. Jlannas nen30exHO Bo3HUKamomas L-
COCTaBJISIIOLIAs BbI3BIBACTCS, HAIIPUMED, ITPOBOJISILINM 3JIEMEHTOM 78 1 pe3ucTopoM 73.

[0048] Kak ommcano Belile, nepBblii cTabuiuTpoH 71 oOecrieueH Ha BTOPOH CXEMHOM
1are 77. MHade roBops, IOCKOJIBKY y3ei 43 BBIBOJIOB JUIS 3apsAIKU U 3apsijiHOE yCcTpoicTBo 13
oOecrieyeHbl Ha Pa3HbIX CXEMHBIX IuIatax 76 u 77, TOo cTereHb CBOOOABI IPU pa3MELICHUU
OT/IEJIbHBIX KOMIIOHEHTOB B Osioke 10 muraHus siBisercs BblcOKOW. Kpome TOro, mockoibky
nepBeIii ctabunutpoH 71 obecriedeH Ha BTOPOH CXeMHOM turaTe 77, T/ie 00ecredeHo 3apsiaHoe
ycrpoiictBo 13, To mepBbiil crabuiauTpoH 71 MOXKHO paclOiOXKUTh BOJIM3M  3aps/HOTO
ycrpoiicta 13. OxHako nepBblif cTaOMIUTPOH 71 MOXKHO OOECHIEUNUTh HA BBIXOJHON CTOPOHE
IPOBOJIAILIETO DJIEMEHTA 78 B HAMpPaBJICHUHM IOTOKA DHEPrUu, KOTOpash BBOJAUTCS U3 y3la 43
BBIBOJIOB JUISL 3apsi/IKM, @ HE Ha BTOPOM cXxeMHOM 1uiare 77. Jlake B JaHHOM Cilydae MOXKHO
pacIooXKUTh IMEpBbIM cradmwintpoH 71 BOMmM3uM 3apsaHoro ycrpoiicrBa 13. Ecim nepBbiit
CTAaOUIMTPOH pacroJiaractcs BOIM3M 3apsgaHOro ycTpoiictBa 13, Kak ONMCaHO BHIIE, TO B
3apsAHOE YCTPONUCTBO 13 MOXKHO BBOJAUTH HANPSHKEHHUE, CTAOMIIM3UPOBAHHOE IIyTEM IOIaBICHUS
IyJIbCAllUU TIOCPE/ICTBOM IEPBOT0O cTadmmTpoHa 71.

[0049] Tlepmwrii crabunmutpoH 71 HanpsMyl0 TOJCOEAWMHEH K ImMHE 79, KOTOpas
ANEKTPUYECKU COCAMHSET y3eia 43 BBIBOJIOB /s 3apsiAKU U 3apsaaHoe ycrpoiictBo 13. MHaue
rOBOPsI, TTOCKOJIBKY IEPBbIM cTabuiuTpoH 71 mojacoeanHeH 0e3 Mepekirodaress, Harpumep,
TPaH3UCTOPA, PAa3MEIICHHOTO MEXAY HHMMH, TO MOXHO W30eXaTh YBEJHMYEHHUS pa3zMepa
KOHCTPYKITMHA OKOJO TiepBoro crabmimrpona 71. Kpome TOro, mockoiapbKy B a’pO30JLHOM
uHransaTope 1 He MPUXOJUTCA MUMETH JIEJI0 ¢ OOJIBIIMM TOKOM M BBICOKHM HaIpshKEHHUEM, TO,
e ecnu  TepBbld  cTabwiuTpoH 71 HE COEIMHEH C TMEPEKIIoYaresieM, Hamnpumep,
TPAH3UCTOPOM, TO HAMPSKEHUE MOXKHO CTaOUIIM3UPOBATh B IOCTATOYHOU CTENIEHHU.

[0050] (BTOPOI CTABUJINTPOH)

Bropoii crabunutpon 72 obecrieueH MEXAy y3710M 43 BBIBOJOB /ISt 3apPSAJIKH U TIEPBHIM
ctabmwiutpoHoM 71 TakuMm 00pa3oMm, 4YTOOBI TMOJCOCAUHATHCS MAPAJUICIIBHO C  TEPBBIM
ctabmwiutpoHoM 71. B cooTBeTCTBUM C JaHHON KoOHGUrypanuen, XoTs GIyKTyaluu
HanpsDKeHUs, KOTOPOE€ BBOJMUTCS M3 BHEIIHETO MCTOYHUKA ITUTAHUSA, MOIABISAIOTCS BTOPBIM
CTAOMJIUTPOHOM 72, MyJbcalldsl HanpspDKeHUs, oOycioBJIeHHas L-cocTapisioniei, HEU30eXHO

BO3HHUKAIOIIEH MEXIy y310M 43 BBIBOJIOB [JI 3apsAlKM M 3apsSIHBIM YCTPOWCTBOM 13,
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nojaBisercss nepBeiM crabunmutpoHom 71. CremoBaresibHO, MOYKHO HaJeXHEE 3alluIaTh
3apsiiHoe ycrpoicTBo 13. Bmecre ¢ TeM, IOCKOJIBKY IEPBOMY CTaOMIMTPOHY 71 M BTOpOMY
CTa0MINTPOHY 72 HAa3HAYCHBI pa3Hble (YHKLUNH, TO MOXKHO OIPAaHHYUTH YBEJIUYCHUE PA3MEPOB U
crouMocTel crabuinutpoHoB. boiee TOro, MOKHO OrpaHUYMTh KOHLECHTPALMIO TEIIOBBIICIICHHS
B ogHoM crabummurpone. Kpome toro, nockosbky L-cocraBisiiomias pearupyer Ha W3MEHEHHE
HAIIPSDKCHUS YUIM TOKA C TEYCHHEM BPEMCHHM, TO (PIYKTyaIlMH HANPSDKCHHS, KOTOPOE BBOIUTCS
U3 BHEIITHETO WCTOYHHUKA ITMTAHUS, IOAABISIFOTCS BTOPBIM CTAOMINTPOHOM 72, PACHOJIOKECHHBIM
HETIOCPEACTBEHHO TIEPEe/l MECTOM, B KOTOPOM BoO3HHMKaeT L-cocramistomas. CienoBareinbHo, K
3apsiIHOMY YCTPOWCTBY 13 MOXHO HOABOIUTE 00JI€€ CTAOMILHOE HAIIPSIKCHUE.

[0051] Kak ommcano BbIE, BTOpO# cTabuiauTpoH 72 oOecliedueH Ha NEPBON CXEMHOM
ate 76, v niepBeli crabunutpon 71 obecrieyen Ha BTOPOH CXEMHOM 1uiate 77, OTACIBHON OT
nepBoil cxemHoi turatel 76. OmHAKO, BTOPOM CTAOWIMTPOH 72 MOXET OBITh OOECIedeH Ha
BXOJIHOM CTOPOHE MPOBOSANICTO IJIEMCHTa 78 B HAINpaBICHUM IIOTOKA JHEPTUHU, KOTOpas
BBOJIUTCSI M3 y371a 43 BBIBOJIOB JUISI 3aPSAIKH, M IIEPBBI CTAaOMIUTPOH 71 MOXeET OBITH 0OecIieUeH
Ha BBIXOJIHOW CTOPOHE TPOBOIETIO IEMCHTAa 78 B HANpPaBJICHUU MOTOKA YHEPTHH, KOTOPas
BBOJIUTCS U3 y371a 43 BBIBOJIOB JUIs 3aps/IKH.

[0052] ITepBorii ctabumutpos 71 ¥ BTOpo# cTaOMIHUTPOH 72 BBHITOJHEHB! HIACHTHYHBIMH
KOMIIOHEHTaMu. B mganHOM ciydae oOJjerdacrcss MaHMITYISILIUS KOMIIOHEHTaMH, M MOXKHO
CHM3HTD 3aTPAThl HA CTAOUIUTPOHEL.

[0053] (3EHEPOBCKOE HAIIPS’)KEHUE ITPOBOS)

Hanee, co cceuikoil Ha ¢ur. 9, NPUBEACHO ONHMCaHWE [Mara3oHa (JAuana3zoHa
3CHEPOBCKUX HANPSHKCHUH 1po0o0si) CTaOMIMTPOHOB, IPUIOJHBIX B KayeCTBE BTOPOrO
cTadunuTpoHa 72 u nepBoro craOuiauTpoHa 71. 3eHepoBckoe HaIpsKEHHE MPoOO0s 0OBIYHOIO
CTa0WJINTPOHA OINpeiessieTcss B BHJE JMANa3oHa, KOTOPHIM OTrpaHMYEH MUHUMAJIbHBIM
3HAYEHWEM M MaKCHUMAJIbHBIM 3HAUYEHUEM, a HE B BHJIE HEKOTOPOTO KOHKPETHOIO 3HAYEHUS.
[Mocnenyroiiee onMMcaHne OTHOCUTCS KO BTOPOMY CTa0MITUTPOHY 72 B Ka4eCTBE TIpUMepa.

[0054] MakcumanbHOE 3HAYCHHWE 3EHEPOBCKOTO HAMpPsDKEHUS Mpo0osi  BTOPOTO
CTa0MWINTPOHA 72 HAXOJUTCS HAa YPOBHE HUKE MAKCHMAIbHOTO pPabouero rapaHTHPOBAHHOTO
HamnpsbkeHus (Harnpumep, 6,45 B) 3apsypHoro ycrpoiictBa 13. B cooTBeTcTBUM ¢ JaHHON
KOHpHUTyparnueld MOKHO MCKJIIOYHTH BBOJ HANpsDKCHUS, MMCEIONIEr0 3HAUYCHUE HE HUKE
MaKCUMAaJIbHOTO pabodero rapaHTHPOBAHHOTO HANPSIKCHHWS, B 3apsaHOE ycTporcTBO 13, H
MOYKHO CTaOMIIGHO BBOJMTH HANpPsDKEHUE HUKE MAKCHMMAJIbHOTO pabovero rapaHTUPOBAHHOTO
HaIPSHKCHUS.

[0055] MuHuUManpbHOE 3HAYCHUE 3CHEPOBCKOTO HANPSDKCHHUS TIPOOOST  BTOPOTO
cTadmiuTpoHa 72 TPEBHINIACT MHUHHUMaJbHOC pabouee TapaHTUPOBAHHOC HAIPSHKCHUE
(manpumep, 4,45 B) 3apsgHoro yctporictBa 13. B cooTBeTCTBUM ¢ JaHHOW KOH(UTrypamuen
MOYKHO HCKJIKOYUTh BBOJI HANpsDKEHUS HIKE MHHMMAJIBHOTO padodero rapaHTUPOBAHHOIO
HaNpsDKEHUs B 3apsAHOE YCTPOMCTBO 13, U1 MOXKHO CTaOMJIBHO BBOAMTH HANPSIKCHHUE HE HMKE
MUHHMAaJIBHOIO pab04ero rapaHTUPOBAHHOIO HAIIPSKEHHSL.

[0056] 3navyeHue, KOTOpOE MOJIy4aeTCs IYTEM BBIUUTAHMUS MAaKCHMAIBHOTO 3HAYEHUS
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3EHEPOBCKOr0 HAIpsDKEHHUS 1pobost BTOporo crabuwimrpoHa 72 w3 MakCUMalbHOro pabodero
rapaHTHPOBAHHOTO HANPSDKEHUs 3apsiAHOro ycrpoiicrBa 13, MeHblIe 3HAYEHHs, KOTOpOE
IIOJIy4aeTCsi IYyTeM BBIUYHTAHWUS MHHHMAJIBHOTO pPabOyero rapaHTHPOBAHHOTO HANpPSIKCHUS
3apsiIHOrO yCTpOoMCTBa 13 M3 MHUHMMAJIBHOIO 3HAYCHMSI 3€HEPOBCKOTO HANPSIKEHHS M1POOO0s
BrOporo crabunurpoHa 72. B coOOTBETCTBUM C JaHHOM KOH(Urypauuen, MOXKHO CHU3UTH
YacTOTy, IIPH KOTOpPOH mpoOuBaercs BTOpOH cTabmmurpoH 72. CiaenoBaTenbHO, MOXKHO
YMEHBIIUTH TEIUIOBBIACICHUE BTOPOTO CTAOMIMTPOHA 72, M MOXHO HPOMIUTH CPOK CIIYXKOBI
BTOpOro cTabmimrpoHa 72.

[0057] ®akTuyecku, CONPOTHUBICHHS OOBIYHBIX CTAOMIHUTPOHOB M TOKH, KOTOPBIC
MPOTCKAIOT Yepe3 CTAOMIUTPOHBI B COCTOSHHH Tpo0O0si, HMMEIOT HEMalble 3HAYCHUS.
CrnenoBareibHO, B TPEANOYTUTECILHOM BapHAHTE CICAYCT YMCHBIIUTH TEIIOBBIICICHUE
CTa0WIMTPOHOB B COCTOSHMHM 1poGosi. Bmecte ¢ Tem, B ciydae, Korga HampspDKEHHE,
IOJUIEXKAIlEE BBOJY B 3aps/HOE ycTpoWcTBo 13, HmXKE MaxkcUMallbHOro pabodero
TrapaHTHUPOBAHHOTO HAMNPSDKCHHS 3apsyIHOTO  ycTpoiicTBa 13, crabunm3anus HampsHKCHUS
CTaOUIMTPOHOM HE 00s13aTeNbHAa.

[0058] HomunanpHOE 3HAYCHUE HANPSDKCHHS, KOTOPOC MOXKET MOJABaThCs U3 y3ia 43
BBIBOJIOB JUIs 3apsiiku (Harpumep, 5,0 B), npesbiniacT MuHUMaIbHOE pabodee rapaHTHPOBAHHOE
HaNPsDKCHUE 3apsSIHOT0 YCTpoicTBa 13, 1 MUHUMAIbHOE 3HAYCHUE 3€HEPOBCKOTO HAIPSDKECHUS
po6osi BTOPOTro CTaOMIIMTPOHA 72 MPEBHINIACT HOMUHAIBHOE 3HAUYCHUE HANPSDKCHUS, KOTOPOE
MOXET TI0J1aBaThcsd W3 y3ia 43 BBIBOJOB Ui 3apsaikd, (HOMUHAIBHOC HarpspkeHue). B
COOTBETCTBHH C JJaHHON KOH(QUrypamueH, BTOpO CTaOWINTPOH 72 HUKOrJa HE MpOOMBACTCS.
CrenoBarelbHO, ¢ yUETOM HAIpPsDKEHUS, KOTOPOE TojaeTcst U3 y3ia 43 BBIBOJIOB JUIS 3aps/IKH,
BO3MOXKHO P PEKTUBHOE HCIIOIH30BAHNE BTOPOTO CTAOUIUTPOHA 72.

[0059] 3naueHme, KOTOpOE TIOMY4YACTCS BBIYUTAHHMEM MAKCHUMAIbHOTO 3HAYCHUS
3€HEPOBCKOr0 HAIpPSDKEHUST Npo0osi BTOPOro cTabMIMTpOHa 72 M3 MaKCUMaLHOro pabdouero
rapaHTUPOBAHHOTO HAMNPSDKEHMST 3apsIHOrO yCTpoMcTBa 13, MEHbIIE 3HA4YeHUs, KOTOPOE
TIOJTyYAeTCsl BHIYMTAHMEM HOMHHAIBLHOTO 3HAYCHUS HATPSHKCHHS, KOTOPOE MOXKET TOaBaTHCS
u3 y3na 43 BBIBOJIOB JUIS 3aps/IKH, U3 MUHUMAIHHOTO 3HAYCHUS 3CHEPOBCKOTO HANPSHKCHUS
po0ost BTOporo crabuimmtpoHa 72. B cooTBETCTBUM ¢ IaHHOW KOH(GUTYpAIUEH MOXXHO CHU3UTH
4acTOTy, TIPM KOTOpOM mpoOuBaeTcss BTOpod crabunmtpon 72. CreaoBaTelnbHO, MOYKHO
YMEHBIINTH TETUTOBBIJCICHHE BTOPOTO CTA0MIIMTPOHA 72, M MOYKHO TPOJUIUTH CPOK CITY:KOBI
BTOpPOTO CTAOMIUTpPOHA 72.

[0060] MHns xaxjaoro u3 KOMNOHEHTOB (Z1-Z5 Ha ¢ur. 9) mis crabunuTpoHOB
OTIPEICNAIOTCS MUHUMAJIbHOE 3HAYEHHE 3EHEPOBCKOr0 HAIPSKEHHs MpPo0O0s M MaKCHMallbHOE
3HAYCHHE JIJIS 3CHEPOBCKOTO HampspKkeHus mpobosi. CreoBarenbHo, BRIOUpAETCs CTaOUIUTPOH,
HMMEIOIMH BBIIICYITOMSIHYThIM THana3oH 3€HEPOBCKUX HamnpsbkeHHH nmpobos. CienoBartenbHO, B
KauyeCcTBe BTOPOTO CTAOUIUTPOHA 72 W TEPBOTO CTAOMIMTpoHA 71 TPENMmOYTHTEIbHBIMU
SBJITFOTCSI KOMIIOHEHTHI Z2-Z4, u HanboJiee TPeAroYTUTENIbHBIM SBJISICTCS KOMIOHEHT Z2. Bo
BTOPOM CTaOWIUTPOHE 72 W MEpPBOM CTAOMWIMTPOHE 71 MOXKHO HCIIONB30BAaTh HMJICHTUYHBIC

KOMITOHCHTHI WJIH PAa3HbIC KOMITOHCHTHI.
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[0061] B BblmIcOnuMCaHHOM BapHAHTE OCYIIECTBICHUS, YTOOBI CTAOHIM3MPOBATH
HaNpsDKEHUE, MOJJIeKaIlee BBOAY B 3apsiHOE YCTPOHUCTBO 13, nmpuMeHeH BTOPOil cTaOUIUTpOH
72. OpHako, 9To0bI CTAOMIN3UPOBATh HALIPSDKEHHE, MoyIexaniee BBoAy B 010k 50 ymnpasienus,
MOXKHO TIpUMEHMTH Jpyroil crabummurpon. [lockonbky Onok 50 ympaBieHHs TakkKe HMEET
MakCHUMajJbHOE padodyee TapaHTHPOBAHHOE HANpPsDKEHHE M MUHMMaibHOe  pabouee
rapaHTHPOBAHHOE HAIPSDKEHHE MOJ00HO 3apsiIHOMY YCTPOMCTBY 13, TO MOXHO IIPUMEHHTH
CTa0MJINTPOHBI, UMEIOLINE COOTBETCTBYIOIINE JHANIA30Hbl 36HEPOBCKUX HAIPSKEHUH ITpoOO0s Ha
OCHOBE YITOMSIHYTBHIX HAaIIPSKCHU.

[0062] (PESUCTOP)

Mexay nepBbiM cTaOMIHTPOHOM 71 M BTOPHIM CTa0HIUTPOHOM 72 obecnedeH pe3ucTop
73 us  TOCHENOBATCIBHOTO COCOMHCHHS C IIEPBBIM  CTaOwiutpoHoM 71 ©  BTOPBIM
cTabmIMTpoHOM 72. B COOTBETCTBMH C JAaHHON KOH(UTYpAILUeH, TMOCKOJIBKY HAaINpsHKCHUE
racurcs pe3ucTopom 73, TO MOXKHO IIPEOTBPATUTH 110/1ady BBICOKOT'O HAIIPSKEHUSI Ha 3apsiIHOE
ycrpoiictBo 13. Kpome TOro, nockoibKy Bpsii JIM Ha NEpBbIH cTaOWiauTpoH 71 AOMKHO
110/1aBaThCsl HANPSDKEHUE HE HUXKE 3EHEPOBCKOIO HAIPSDKEHUS IIPO0O0s, TO TEIJIOBBLICICHHE
nepBoro crabmimrpona 71 MOKHO YMCHBIIHTD.

[0063] Pe3ucrop 73 mojicoeAMHEH € BIXOHOW CTOPOHBI OT MPOBOSIIICTO 2JIEMEHTA 78 B
HAIIPaBJICHUN I[I0TOKA 3HEPIHUH, KOTOpask BBOAUTCA M3 y3ia 43 BbIBOJOB IS 3apsjaku. B
YaCTHOCTH, PE3UCTOp 73 0OecreueH Ha IEepBOW CXEMHOM Iwiate 76, OTAETbHOM OT BTOpOM
CXEMHOM IiaTel 77, Ha KOTOpOM obecrieueHo 3apsigHOe ycrpoiicTtBo 13. B coorBercTBHE C
MaHHOW KOH(UTYpamuei, pe3uctop 73, KOTOPBIA SIBISCTCS TEIUIOBBIICISIONINM 3JIEMCHTOM,
MOXXHO OT/ICIIUTH OT 3apsAHOr0 ycTpoiicTna 13.

[0064] (ITEPBBI KOHJIEHCATOP)

Mexay y3nom 43 BBIBOJIOB JUIS 3apsiIKM M 3apsiiHBIM ycTpoicTBOoM 13 obecrieueH
NEPBBIA KOHJIEHCATOp 74 i MapaJyIeNIbHOTO COSAMHEHHs C 3apsaHbIM ycTpoictBoMm 13. B
COOTBETCTBHH C JIaHHOM KOH(Urypammeil, nepBoiii KoHJeHCATOp 74 MOXET OBbITh BBHIMIOJHEH
GYHKIIMOHANBHO KaK  CIUIQXHUBAIONIMM  KOHJIGHCATOp JUIs  CTAaOWIM3allMU  HAINPSOKCHMUS,
TIO/IJICIKAIIETO BBOY B 3apsiHOe yeTpoiicTBO 13. IlepBrlii KoHIeHCAaTOp 74 MOJICOCTUHEH TAKKe
K TOKOIIPOBOJIy TaKMM 00pa3zoM, 4TOOBI HaXOUThCS OJIKE K 3apsSAHOMY yCTpOWcTBY 13, ueM K
y31y 43 BbIBOIOB Ui 3apsiku. Clie/loBaTeIbHO, MOJKHO JIOMOJHUTENBHO CTaOMIM3UPOBAThH
HaIpsDKEHUE, TIOJIJICKAIIEe BBOIY B 3apsIHOE yCTpoucTBo 13.

[0065] TlockonbKy pe3UCTHBHAs COCTaBJsIONasi TOKONMPOBOJA, AJIEKTPUUYECKHU
COCUHSIONIETO y3en 43 BBIBOJAOB Ui 3aps/IKM M 3apsiiHOE YCTpoilcTBO 13, u mepBbIi
KOH/ieHcaTop 74 o0pa3yroT (QUIBTP NPONYCKaHHA HUXKHHUX YacTOT, TO MOXHO OTPaHUYHMBAThH
BBOJI BBICOKOYACTOTHBIX IIYMOB B 3apsjHOE yCTpocTBO 13. BMecTe ¢ TeM, MOCKOIBKY MEXKIY
MIEPBLIM CTAOUIUTPOHOM 71 W 3apsaHBIM yCTpoiicTBO 13 obecrneueH mepBblil KOHZIEHCATOp 74
JUI TIApaJUIEIbHOTO COCAMHEHHS C 3apSAHBIM YCTPOMCTBOM 13, TO HE3HAYMTENBLHBIE H3MEHEHUS
HanpsDKeHUs, KOTOPBIE HEBO3MOYKHO MCKIIOYUTH NEPBBIM CTAa0OMIIUTPOHOM, CIIIa’KHBAIOTCS
MepBbIM KoHjieHcaTopoM 74. CrenoBaTesibHO, K 3apsSIHOMY YCTPOUCTBY 13 MOXKHO TIOJBOJUTH

Oonee crtabuipHOE HampspkeHue. Bmecte ¢ Tem, B cilydae TPUMEHEHUS BBIIICONHCAHHOTO
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pesucropa 73, pesucrop 73 takxke obpasyer 4acTh QPUIbTpa MPONYCKAHUS HIDKHUX 4aCTOT.

[0066] CremoBatenbHO, Kak IoKa3aHo Ha ¢ur. 10, CrIaXUBAIOUMN KOHIEHCATOP
CTIIQXKMBAECT MEJIKME IYJIbCALMU (COCTABJISIIOLIME IYJIbCALUi), COACPIKALIUECS BO BXOIHOM
HaNpsOKEHUH Vin, ¢ HUCIOJB30BAHHUEM 3apSJHOIO JCHCTBUS U Pa3pAAHOIO JACHCTBUSA
KOHJICHCATOpa, CO cradWiu3anued, TeM CaMblM, BBIXOAHOIO HampspkeHus Vout. @uibTp
HPOITYCKAHUsI HIDKHUX YacTOT SIBJIICTCS TAaKOKe (PHIBTPOM, KOTOPBIH COCTOMT M3 KOHACHCATOPA
(C) m pesucruBHOW cocraBmsromed (R), kak mokasano ©Ha ¢ur. 11, u moxasuser
BBICOKOYACTOTHBIM IIYM M HPOIyCKaeT HM3KOYacTOTHHIM mym. Yacrora f cpesa ¢uibrpa
IIPOITYCKaHMS HIDKHUX 4acTOT (MAaKCHUMAaJIbHAS 4acTOTa U3 4acTOT, KOTOPBIE IIPOITYCKAeT QHIILTP
IIPOITYCKAHUS HIPKHUX YaCTOT) BBIPAKACTCS CIICAYIOICH (HOpMYIION.

f=1/2nRC

[0067] [ns yMeHbLICHUs IUIOIIAIM, KOTOPYIO 3aHMMAET HAa CXEMHOM IUIATE IEPBBIM
KOHJICHCATOp 74, MPEANOYTUTEIEHO YMEHBIINUTh EMKOCTh (TUIIOpa3Mep) TIEPBOTO KOHACHCATOpa
B IIpe/iejiaXx TAaKOro JiMalia3oHa, B KOTOPOM IIEPBBIN KOHJEHCATOP MOXET II0JIaBJISTh MEJIKHE
nynscanuu. OJJHaKo, €CJIi EMKOCTh IIEPBOI0 KOHJIeHcaTopa 74 yMEHBIIAETCsI, TO 4acToTa cpe3a
noBbiaercs. [103ToMy, BO3MOKHO, 94TO MEPBBIN KAPTPHK HE CMOXKET B JOCTATOYHON CTEIICHU
IIPOSIBJIATh XapaKTEPUCTUKY MojaBieHust urymoB. Ilostomy, B Ornoke 10 mnurtaHus 1o
HAaCTOAIIEMY BapHaHTy OCYLIECTBJICHHUs, XOTS IIEpBOMY KOHJEHcATopy 74 cileqyeT 3ajaBaTh
HEOOJIbIIYI0 €MKOCTb, JUUISl PE3UCTUBHOM COCTAaBIIIONIEH 3a/1aeTCsl 3HAUWTEIbHAs BEIU4MHA. B
pe3ysbTare, dacToTa cpe3a yISp/KMBAaeTCs Ha HU3KOM 3HA4YEHHH, U 00ecleuuBaeTcs
HEOOXo/MMasi XapakTEpUCTHKA IIOJIaBJICHUS INyMOB. B nampHeifimem OyayT IepedrcieHbI
KOH(UTYparuu sl HACTPOUKH PE3UCTUBHOM COCTABIISIONICH 10 3HAUUTEIHLHON BEITHMYHHBL.

[0068] Kak ommcaHo BbIlIE, NEPBBIM KOHACHCATOp 74 oOecriedeH Ha BTOPOM CXEMHOMU
mate 77, BMECTe ¢ 3aps/IHbIM ycTponicTBoM 13. Bropas cxemnas muiara 77 OTCTOUT OT NEpBOM
CXEMHOH IIaThl 76, Ha KOTOpOW oOecriedeH y3ea 43 BBIBOJOB JUISL 3apsi/IKH, M AJIEKTPUUECKH
COCJIUHSIETCS] C MEePBOM CXEMHOW IIaToi 76 C MOMOIIBIO MpoBOJsIIero 3ementa 78. Muaue
TOBOPSI, C BXOJTHOM CTOPOHBI OT MEPBOT0 KOHACHCATOPA 74 MPUCYTCTBYET MPOBOIAIIAN JICMEHT
78, W YacTOoTa OTCEYKM CTAHOBHUTCS HH3KOM Onarojapsi pe3UCTUBHON COCTaBJISIONICH
npoBozsiiero aneMenta 78. CieoBaTeNbHO, XapaKTEPUCTUKY TOJABJICHMS IIYMOB MOXKHO
TTOBBICUTb.

[0069] Kak omucaHo Bbillie, TIepBasi CXeMHasl 1iata 76 obecrmeueHa co CTOPOHBI OJTHOTO
KOHIIa UCTOYHMKA 12 MUTaHUS B MPOJIOJIHHOM HaIpaBlieHUH (WK MONEPEeYHOM HaIPaBJICHUN), U
BTOpas CXeMHas Iiata 77 obecredeHa cO CTOPOHBI JPYroro KOHIA WCTOYHMKA 12 muUTaHuUs B
ITPOJIOJLHOM HampaBlieHUH (WK MOINepevyHOM HarpaBieHuH). MHaue roBops, neppasi cxeMmHas
maTa 76 1 BTOpas cxemHas riata 77 o0ecredeHbl ¢ MPOTUBOIOIONKHBIX CTOPOH UCTOYHHKA 12
NUTaHUsl B TPOJOJILHOM HalpaBJeHUM (WM TONEpevyHOM HarpaBieHun). CrenoBaTenbHo,
MOHO 00€cTeuuTs UIMHY TPOBOJAIIEro »ieMeHTa 78. B pesyneTaTe, MOXKHO YBETUUUTH
PE3UCTUBHYIO COCTaBJISIIOUIYIO IIPOBOSAINETO 3J€MEHTa 78, CO CHHXKEHHEM, TEM CaMblM,
4acTOTHI cpe3a. FIHade roBops, MOXKHO PacIIupUTh JUANa3oH YacTOT IOJaBISIEMbIX IITYMOB.

[0070] C BXOIHOI CTOPOHBI OT MEPBOTO KOHJAEHCATOpa 74, T.€. HA TOKOIIPOBOJIE MEKTY
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[EPBBIM KOHAEHCATOPOM 74 1 y3110M 43 BBIBOJOB VIS 3apsi/IKH, 00ECII€YeH BBIIICYTIOMSIHYTHII
pesucrop 73. PesucTuBHas cocCTaBisIOmIas pe3ucropa 73 CHIXKAET 4YacToTy cpesa.
CrnenoBareslbHO, MOXKHO IIOBBICHTH XapaKTEPUCTUKY I[I0AaBiieHUs I1IymMoB. Bmecre ¢ Tem,
IIOCKOJIBKY PE3UCTOp 73 TacuT HanpspKeHHE, TO MOYKHO NPEAOTBPATHTH IOAAYy BBICOKOIO
HAIpSKEHUS Ha 3apsjHoe ycrpoiictBo 13. Kpome Toro, mockonbky pesuctop 73 obecriedeH Ha
IIEepBOIl CXeMHOW IIaTe 76, TO BEJIMYMHY TEIJIOBBLIEICHUS BTOPOHM CXeMHOW Imiarel 77, Ha
KOTOpOH o0ecrieueHbl 3apsiiHoe yeTpoictBo 13 u 610k 50 yrpaBieHns, MOKHO YMEHBIINTD.

[0071] B COOTBETCTBMM C BBIIICONMCAHHON KOH(HUrypauueld 3amaercss Oosblias
pesucTuBHas cocraBisiromas. CleoBaTenbHO, YaCTOTy Cpe3a MOKHO IOHWXKATh [0 HU3KOTO
YPOBHS, IIpU 00ECIIEUEHUN HEOOXOAMMON XapaKTEPUCTUKY TTOAABIICHUS [IIYMOB.

[0072] Emxoctp mepBoro konacHcaropa 74 moxHo 3amarb He Oonee 1 mx®d. B
COOTBETCTBHH C [AaHHOW KOH(pHTrypamued, MOCPEeACTBOM BhIOOpa KOHJEHCATOpa, HMMEIOIICTO
JOCTAaTOYHYI0 €MKOCTh, HEOOXO0AuMYTO it Os0ka 10 muTaHus s a9po30JbHOTO HHTAJISTOPA,
MOXKHO M30eKath yBeNnu4eHus pazmepa osioka 10 nutanus.

[0073] Bmecte ¢ TeM, €MKOCTh TEPBOTO KOHACHCATOpa 74, MPEANOYTHTEIILHO, JTOJDKHA
obITh HE Oosee 0,1 Mx®. B coorBeTcTBHM ¢ MaHHOM KOH(DUTYpamuei, pazmep O6ioka 10 nuranus
MOYKHO YMEHBIIUTH, MPH OJHOBPEMCHHOM BHIOOpE KOHJICHCATOpA, MMEIOIIETO JIOCTATOYHYIO
E€MKOCTb, He0OX0oAuMYy0 /i7is Os1oka 10 muranus i a3po30JIbHOTO0 HHIAISTOPA.

[0074] (BTOPOU KOHJIEHCATOP)

Bropoit konaeHcatop 75 MOJACOCIMHEH C BXOJHOM CTOPOHBI OoT Oyioka 50 ympaBieHus,
napajuienpHo ¢ Oiiokom S50 ympaBnenus. B cooTBeTcTBUM ¢ JaHHOW KOHQUTYpalueH,
IIOCPE/ICTBOM  BBINIOJIHEHHS BTOPOTO KOHJEHCATOpa 75 (YHKUMOHAIBHO B KadeCcTBE
CTJIAKUBAIOIET0 KOHIACHCATOPAa MOXKHO CTaOMIM3UPOBATH HAIPSDKEHME, MOJUIe)Kalllee BBOAY B
omok 50 ympaBnenus. IlomoOHo mepBoMy KoHJIeHCaTOpy 74, BTOpPOM KOHIEHCATOp 75 Takxke
MIOJICOEZIMHEH K TOKOMPOBOJY TakMM 00pa3oM, 4TOoObl HaxoauThcsi Ommke Kk Omoky 50
VIIpaBJICHUS, YeM K y37y 43 BBIBOJIOB Ui 3apsiyiku. Clie/10BaTeIbHO, MOXKHO JIOTIOJIHUTCIBHO
CTAOWIM3UPOBATH HANPSDKECHUE, MTOJICkKAIIee BBOAY B 010K 50 ynpaBiieHUs.

[0075] EmkocTh BTOpPOro KOHJEHCATOpAa 75 OTIWYAETCS OT EMKOCTH TIEPBOTO
KoHjieHcaTtopa 74. MHade roBops, MOCKOJIBKY OOBEKTHI (3apsaHoe ycTporctBo 13 um Omox 50
VIIPaBJICHUS), KOTOPBIC JOJDKHBI 3alIMIIAThCS TIEPBBIM KOHJEHCATOPOM 74 W BTOPBIM
KOH/ICHCATOPOM 75, pas3iaudaroTcsi, TO, MyTeM BHIOOPA KOHACHCATOPOB, UMEIONINX TIOIXOISIINE
€MKOCTH B 3aBUCHUMOCTH OT O6T)€KTOB, NOAJICKANUX 3alUTC, MOXHO YMCHBLUIIWTH IJIOHIANH,
KOTOPBIE KOHJICHCATOPHI 3aHUMAIOT Ha TUIaTe.

[0076] MakcumanpHOE pabouee TapaHTUPOBAHHOE HAIPSDKEHUE 3apsiTHOTO YCTPOMCTBA
13 (manpumep, 6,45 B) mpepnlnaeT mMakcuMalibHOE pabodee rapaHTHPOBAHHOE HAIPSIKEHUE
osoka S50 ympasnenus (Harnpumep, 5,5 B). TlootoMy, B KauecTBe BTOPOro KOHAeHcaTtopa 75
BBHIOMPAIOT KOHJICHCATOP, UMEIONINI eMKOCTh OO0JIbIIIe EMKOCTH TIEPBOTO KoHIeHcaTtopa 74. Kax
OTHMCAHO BHIIIE, BTOPOMY KOHJCHCATOPY 75, KOTOPBIM 00ECTICUNBAIOT C BXOJAHOW CTOPOHBI OT
Oomoka 50 ympaBieHHs, HUMEIOUIEr0 HHU3KYK XapaKTepPUCTUKY BBIICPKUBAHHUS HaNpsKCHMS,

3a/1al0T €MKOCTh BBIIIE EMKOCTH MEPBOro KOHACHcaTopa 74, KOTOPBIM 00ECIIeYrBaIOT ¢ BXOIHOM
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CTOPOHBI OT 3apsagHoro ycrpoiicrsa 13. CienoBaTenbHO, MOXKHO HaJeXHEe 3amuiaTh 610k 50
YIIPaBJICHHS CO CHH)KEHHOM XapaKTEPUCTUKOM BBIAEPKUBAHUS HAIIPSIKECHUS.

[0077] 3apsiaHoe ycTpoicTBO 13 BBIIIOJHEHO ¢ BO3MOKHOCTBIO YIIPABJICHUS 3apsaKOM
UCTOYHMKA 12 nutanus 1 paboThl TOJILKO BO BpeMs 3apsiku uctouyHuka 12 nuranus, u 6ok 50
YIIPaBIICHUS BBIIIOJIHEH C BO3MOXKHOCTBIO pabOTHI BO BpeMs 3apsIKd UCTOUHHMKA 12 nurtaHus u
BO BpeMsl pa3psi/Iki HCTOYHMKA nuTanus. Cie1oBaTesibHO, B Ka4eCTBE BTOPOIo KOHAeHcaTopa 75
BBIOMPAIOT KOH/JCHCATOpP, HMCIOIIUI HArpy304HyI0 CHOCOOHOCTH OOJIbIIE HArpy304HOH
CrocoOHOCTH TIepBOrO KoHAcHcaropa 74. Kak omnucaHo BbI€, BTOPOMY KOHIEHCATOPYy 75,
KOTOPBIA 00CCIICUUBAIOT C BXOAHOU CTOPOHBI OT Ojioka 50 ympaBieHus, KOTOpbIH paboTaeT BO
BpeMs 3apsi/IKH UCTOYHHKA 12 MUTaHUS U BO BPEMS Pa3PSIKH, 321aI0T EMKOCTh OOJIBIIIC EMKOCTH
NEPBOTO KOHACHCATOpa 74, KOTOpPBIM O00ECICYHBAIOT C BXOJHOHW CTOPOHBI OT 3apsgHOIO
ycrpoiictea 13, koropoe pabGoraer TOJIBKO BO Bpems 3apsiaku. CiefoBareibHO, 4aile
UCIIOJIb3YEMBIH, BaXKHBIN OJI0K 50 yrpaBiieHUs MOKHO 3allIUTUTh HAJIEKHEE.

[0078] Luxsi ympasiienus (pabouas TakToBasi 4acToTa) 3apsiiHOrO ycrpoiicrea 13
aBJIgeTCs 0o0Jiee MPOJIOJDKUTENIBHBIM, YEM IIMKJ yrpaBieHus Oioka 50 ynpasnenus. [loaromy, B
KayecTBE BTOPOT0 KOHJEHcAaTopa 75 BbIOMpAIOT KOHJEHCATOP, MMEIOIIMH €MKOCTh OoJIbllie
€MKOCTH IIepBOro KoHjaeHcaTopa 74. Kak omucaHo Bbllle, BTOPOMY KOHJIEHCATOPY 75, KOTOPbIH
o0ecrneunBaoT ¢ BXOJHON CTOpPOHBI OT Osoka 50 yIpaBileHHs, UMEIOUIEr0 KOPOTKUH UK
VIIpaBJICHMS, 3aJal0T €MKOCTb OOJIbllle EMKOCTH IIEPBOro KOHJeHcaTopa 74, KOTOpBIi
o0ecrieynBalOT € BXOJHOM CTOPOHBI OT  3apsyiHOrO  ycrpoiictBa 13, umeromuiu
MPOJIOJDKUTENIBHBIN UK yrpasiieHus. CrenoBarenbHo, Oyiok S50 ympaBieHusi, UMEIOMUN
BBICOKHE DKCIUTYaTallMOHHBIE XapAKTEPUCTUKU, MOXKHO 3allUTUTh HAJIC)KHEE.

[0079] bnok 50 ympaBieHHS 2ICKTPUUECKU MOIKIIOYCH K HCIIOJIHUTEIBHOMY Y31y 14,
KOTOPBIM MOXKET MaHMITYJIMpPOBaTh I0ONb30BAaTENb, M JaTUUKY 15 BIOXa 17 ONpeeNeHus
B/IBIXAaTENbHBIX JIEHCTBUM MoJb30oBarens. [loaToMy, B KauecTBe BTOpPOro KOHAEHcartopa 75
BBIOMPAIOT KOHJICHCATOP, UMEIONINN €MKOCTh OOJbIlIe €MKOCTH TMEepBOro KoHjeHcaropa 74. B
COOTBETCTBHHM C JIaHHOW KOH(pUTypaIlueil, MOCKOIbKY BTOPOMY KOHJIEHCATOPY 75, KOTOPHIH
o0ecreunBalOT C BXOAHOW CTOPOHBI OT Onoka 50 ympaBieHUs, KOTOPBIA 3IIEKTPUUECKH
MOJIKJIIOUEH K MCIIOJHUTEIbHOMY Y31y 14 m jatumky 15 Broxa, 3a/al0oT €MKOCTh OoOJblIe
€MKOCTH TepBOro KoHjeHcartopa 74, To Onok 50 ympaBieHHs, OUEBHJHO, IOJBEPIKEHHBIH
BIUSIHUIO 3JIEKTPOCTATHUUECKOrOo IIyMma, MOCTYTAIOIIEr0 4Yepe3 HCMOJIHUTENbHBIN y3en 14 u
JaTauk 15 Bgoxa, MOXKHO 3aI{UTHTH HAJIEKHEE.

[0080] C BxomHOH CTOpOHBI OT TIEPBOro KoHJeHcaTopa 74 oOecrnedyeH MepBblil
ctabmmutpoH 71 TakuM 00pa3oM, HUTOOBI TOJCOCAMHSTHCA MMAPAJUICTBHO C TEPBBIM
KoHzieHcaTopoM 74. CrnemoBarenbHO, JAaKE C€CIH TEPBOMY KOHIEHCATOpy 74 3ajaHa eMKOCTh
MEHBIIE E€MKOCTH BTOPOrO KOHJEHCATOpa 75, 3aps/IHOE YCTPOMCTBO 13 MOXKHO HAaJEKHO
3allUTUTH 32 CUET CTAOMIIM3UPYIOIIETO HAPSHKCHHUE ISUCTBUSA TIEpBOTO cTabunutpona 71.

[0081] EMKOCTB BTOpOTO KOHJIEHCATOpa 75 NOKHA ObITh, MPEINOYTUTENBHO, B 0T 10 pa3
no 100 pa3 ©Oomnbiie €MKOCTH MEpBOTO KOHAeHcaTopa 74. Hanpumep, €MKOCTh IEpBOTO

KoHJIeHcaTtopa 74 3amator paBHOM 0,1 MK®, M €MKOCTh BTOPOro KOHEHcaTopa 75 3aaaroT
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pagaoit 10 mx®. Kak omnmcaHo BbilIe, YCTAHABJIMBAIOTCH KOHJEHCATOPBI, HMEIOIIHE
MOJXOAAIINE €MKOCTH COOTBETCTBEHHO O0BeKTaMm, momexamum 3ammute. CliegoBaTebHO,
MOXKHO YMCHBIUUTH IUIOIIAIHM, KOTOPhIC KOHJEHCATOPhl 3aHMMAIOT Ha IUlaTe, NpH
OJIHOBPEMEHHOM 3a1UTe OOBEKTOB.

[0082] (PABMEIEHUE HA BTOPOI CXEMHOM TIJIATE)

Kak mnokazano Ha ¢ur. 3 u ¢ur. 5, ucnonHuTenbHbI y3en 14 u garuuk 15 Broxa
o0ecrieueHbl Ha BTOPOH CXEMHOH 11ate 77. DNeKTpOCTaTHYECKUH 1IyM, HAIPUMEp, CTATHYECKOe
ICKTPHYECTBO, BHOCUMBIH MCHOJHHUTEIBHBIM y370M 14 1 natuukom 15 Broxa, criiaxuBaercs
KoHzeHcaTopaMu 74 u 75, KoTopble 0OecIieUeHbl Ha BTOPOH CXeMHOM miate 77.

[0083] Bropas cxemuas riata 77 UMEET NEPBYIO OCHOBHYIO IIOBEPXHOCTH 77a U BTOPYIO
OCHOBHYIO TOBEPXHOCTH 77b, KOoTOpasi oOpaTHa NEPBOM OCHOBHOW MOBEPXHOCTH 77a, W
UCTIONHUTENBHBINA y3en 14 obecrieueH Ha MepBOH OCHOBHOM MOBEPXHOCTU 77a, W JaTduk 15
BJOXa o0ecriedeH Ha BTOpPOH OCHOBHOW moBepxHocTn 77b. Kak omumcano Beime,
WCIIOTHUTCIIBHBINA y3ell 14 u gatumk 15 Broxa oOecrieueHsl HA Pa3sHBIX MMOBEPXHOCTSX BTOPOM
cxeMHO# 1iatel 77. Clie1oBaTeIbHO, MOXKHO OTPaHUYHUTh (POPMUPOBAHUE 3HAYUTEIIHHOTO MIyMa
U3-32 CIIOKEHHUS DJICKTPOCTATHMUECKOTO IIyMa, BHOCHMMOIO WCIIOJHMTEIbHBIM Y31I0M 14, u
IEKTPOCTATHYECKOTO 1IIyMa, BHOCUMOI'O JaTunkoMm 15 Baoxa.

[0084] Konnencaroper 74 u 75 oOecrniedeHbl Ha BTOPOl OCHOBHOUM TOBEPXHOCTH 77b
BTOpOW cxeMHOM marel 77. MHaue TOBOps, BTOpas OCHOBHAs IOBEPXHOCTH 77b sBIseTCS
MOHTa)KHOM ITOBEPXHOCTBIO I cxeMbl. Kak ommcaHo BbllIe, KOHAeHcaTtopel 74 u 75 wu
UCIIOJIHUTEJIbHBIN y3en 14 obecrieueHbl Ha pa3HbIX NMOBEPXHOCTSIX BTOPON CXEMHOH 1uiatel 77.
CienoBaTebHO, MOKHO 00E€CIICUUTH MPOCTPAHCTBO ISl PACTIOIOKEHUS KOHIeHCATOPOB 74 u 75.

[0085] UcnonuutenbHbiil y3en 14 10mKeH BBIXOJUTH ¢ MOBepXHOCTH Osioka 10 muranus
u3-3a ero (yHKIMH, ¥ T[OITOMY OH, OYEBUIHO, JOJDKEH CTaThb MapHIPyTOM BHECEHHS
IEKTPOCTATUYECKOTO IIIyMa. OJIEKTPOCTATHYECKHM IIyM IIPUHUMAETCS I[EepBOM OCHOBHOM
MTOBEPXHOCTBIO 77a W, HE HaIpsIMyI0, BTOPOW OCHOBHOH TOBEPXHOCTHIO 77b, Ha KOTOPOIi
oOecrniedeHbl KoHJeHcatopsl 74 u 75. CnefoBaTeibHO, MOXHO OTPAaHUYUTH IIOTIaJJaHUE
ANEKTPOCTATUYECKOTO IllyMa Ha BTOPYIO OCHOBHYIO TMOBepXHOCTh 77b. CrnemoBarenbHo,
KOHJICHCATOPbI, HMMEMoIue OONbIIMEe eMKOCTH, He oOsa3arenbHbl. CleoBareabHO, MOXKHO
YMEHBIIIUTD TUIOHIA/IH, KOTOPhIE KOH/IEHCATOPHI 3aHUMalOT Ha IulaTe.

[0086] Onnaxo, HacTosIIIee N300pETEHNE HE OIPAHUYEHO BBIILICONMCAHHBIM BapHaHTOM
OCYIIIECTBJICHHSI, U BO3MOKHO HaJUIeXKalllee BHIMOIHEHHE MOAU(HKAIINMA, YCOBEPIICHCTBOBaHHUM
u T.1I.

[0087] B HacrosmieM ONHWCAHUHM PAcKPBITHl, TO MEHBIIEH Mepe, CIeRyIoUne
m3obpetrenust (1)-(11). Kpome Toro, xorss B ckoOKax M TIPUBEICHBI COOTBETCTBYIOIINE
COCTABJIAIOLIME YIEMEHTHI U T.II. B BHIIICONUCAHHBIX BapHaHTaX OCYNIECTBICHUS, N300pETEHUE
HE OrPaHUYECHO UMH.

[0088] (1) bnox nwurtanus (O6mox 10 mnwuTaHWsa) A7 a’pPO30JBHOTO HHTaIsATOpA
(aspo30npHOTO HHTANATOPA 1), IPU ATOM OJIOK TUTAHUS COICPKUT:

MCTOYHUK NUTAHHS (MCTOYHMK 12 NMUTaHMS), BBITIOJHEHHBINA C BOZMOXKHOCTBIO Pa3pAIKU
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SHEPruM B HArpy3ky (Harpy3ky 21) mns oOpa3zoBaHusl a3po30iii M3 HCTOYHHMKA a’po30Jis
(ucTounuka 22 a3po30iisi);

coequHuTeNb (y3eil 43 BBIBOAOB JUISL 3apsKH), BBIIIOJHEHHBIM C BO3MOXHOCTBIO
JIEKTPHUYECKOTO COCAMHEHHS C BHEIIHMM HCTOYHHMKOM IUTaHMs (BHEUIHMM HCTOYHUKOM 60
MUTAHUA); U

3apsAAHOE YCTPOMCTBO (3apsigHOE YCTPOMCTBO 13), BBIIOJHEHHOE C BO3MOYKHOCTBHIO
1peoOpa3oBaHusl PHEPIrUU, KOTOpas INMOABOJUTCA W3 COCIUHMTENS, B JHEPrUIO JUIS 3apsIKd
UCTOYHUKA NUTAHUS, IPHYCM

OJIOK TIMTaHUS JONOJHHATEIBHO BKIOYAeT B ce0s TMEpBBIA CTAaOMIUTPOH (TIEPBBIA
crabmmTpoH 71), KOTOpHIi 00eCIICUeH MEKAY COCAMHUTEICM U 3apsIHBIM YCTPOHCTBOM TaKUM
00pa3zom, 4TOOBI MOACOCTUHATHCS MAPALICIIEHO € 3aPSIHBIM YCTPOWCTBOM, U

NEPBbI CTAOMITUTPOH MOICOCAUHECH TaKUM 00pa3oM, 4TOOBI HAXOIUTHCS OJIIKE K BBOAY
3apsiIHOTO YCTPOHMCTBA, YEM K BBIBOJLY COCIUHUTEIIS.

[0089] B coorBercTBuu ¢ 1. (1), TOCKONBKY OJIOK TUTAHUs BKIIIOYACT B ceOsl MEPBBIN
CTaOUIUTPOH, KOTOPBIA OOECIEUeH MEX/y COCIMHUTENEM U 3apsHbIM YCTPOWCTBOM TaKUM
o0pa3oM, 4TOOBI IOJCOEAMHSTHCS M[MAPALIEIHHO C 3apsSAHBIM YCTPOHCTBOM, TO MOKHO
CcTaOWUIM3UPOBATh HAIPSDKEHUE, IOJUIeKallee BBOAY B 3aps/iHOE ycTpolicTBo. Bmecte ¢ Tewm,
ITOCKOJIBKY TEPBBIA CTAOMIIMTPOH IMOJCOCIMHECH TAaKUM 00pa3zoM, YTOOBI HaXOAUTHCS OJIMKE K
BBOJIy 3apsi/IHOTO YCTPOMCTBA, YEM K BBIBOJLY COEIMHUTENS, TO, B JIOMOJHEHUE K CTAOMIM3aIMH
HAIPSDKEHUs, KOTOPOE MOJAacTCs U3 COCIMHUTEINS], MOKHO ITO/IABIIATH ITYJIbCAIIMIO HAIIPSDKEHUS,
oOycnoieHny0 L-coctapisromieii, HEM30EKHO BOZHUKAIOUICH MEXIAY COCIUHHUTEICM M|
3apsaaHBIM - ycTpodcTBOM. (CIle/10BaTeibHO, MOKHO COOTBETCTBEHHO 3alMTUTh 3apsHOC
YCTPOUCTBO.

[0090] (2) brok nutanus mo 1. (1), B kKoTOpOM

OJIOK NMUTaHMS JOTOJHUTEIBHO BKIIIOUAET B CeOA:

MEPBYI0 CXEMHYIO TIUiaTy (NEpBYI0 CXEMHYI0 IUaTy 76), Ha KOTOpoi obecriedeH
COCTUHUTEIIb; U

BTOPYIO CXEMHYIO IUIaTy (BTOPYIO CXEMHYIO IUIaTy 77), KOTOpass OTCTOUT OT TICPBOM
CXEMHOM IJIaThl, M Ha KOTOPOM 0OecrieueHo 3apsAHoe yCTPOHCTBO, U

TIePBBII CTAOMIIUTPOH 0OECIICUCH Ha BTOPOU CXEMHOU TIIaTe.

[0091] B cootBerctBuM ¢ M. (2), MOCKOJBKY COEJMHUTENb M 3aps/IHOE YCTPOHCTBO
o0ecrniedeHbl Ha pa3HbIX CXEMHBIX IUIaTax, TO CTENEHb CBOOO/bI NPU pa3MEUICHUM SIBISETCS
BBICOKOW. BmecTe ¢ TeMm, MOCKOIbKY IEPBBIH CTAOMIMTPOH obecriedeH Ha BTOPOW CXEMHOMH
TjaTe, Ha KOTOPOM 0O0CCTEeYeHO 3apsjgHOE YCTPOMCTBO, TO TMEPBHIA CTAOMIUTPOH MOKHO
PacroJIOKUTh BOJM3U 3aps/IHOTO yCTpoicTBa. B pesynbrare, B 3apsiHOE YCTPOHCTBO MOXKHO
BBOJUTh CTAaOWJIBHOE HANpPIKEHHE, IOJIYy4aeMoe IIO/IaBJICHHEM IyJbCAlUN IOCPEICTBOM
TIEPBOTO CTAOWJIMTPOHA.

[0092] (3) bnok mutanus no 1. (1) unm (2), B KOTOpom

OJIOK TMHTaHUs JONOJHUTEIbHO BKIIOYAET B c€0sl NMPOBOJALIMM AJIEMEHT (IIPOBOASIINN

sneMeHT 78), KOTOPBIH 00€CTieueH MEXKIY COCIUHUTEIEM M 3apsSAHBIM YCTPOWCTBOM TaKUM
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00pa3zoM, 4TOOBI JEKTPUUECKU COSAUHATH COSAMHUTEND U 3apsSAHOE YCTPOHCTBO, U

[ePBbIi CTaOMIUTPOH 0OecreueH Ha BBIXOIHONW CTOPOHE IIPOBOJIALIETO IIEMEHTA.

[0093] B coorBerctBumM ¢ 1. (3), MOCKOJBKY INEPBBIH CTAOMIMTPOH OOCCIeUeH Ha
BBIXOJ{HOW CTOPOHE IPOBOJSAIICTO 3JIEMEHTA, ICKTPUUCCKU COCAMHSIOMIETO COCAMHUTENb U
3apsiIHOE  YCTPOMCTBO, TO MOJKHO pPAacCIHOJIOKUTH IEPBBIA CTAOMIMTPOH BOIM3U 3apsIHOTIO
ycrpoiicta. B pe3ynbrate, B 3apsaHOE YCTPOMCTBO MOKHO BBOJIWTH CTaOWUIILHOE HAIPSDKEHUE,
HOJTy9aeMOe OJaBIICHUEM ITyJIbCALMH HOCPEACTBOM IEPBOT0O CTAOMINTPOHA.

[0094] (4) Byiok nutanus 1o odomy us mi. (1)-(3), B kotopom

NEPBBIH  CTAOMIMTPOH HANPSAMYIO I[IOACOCAMHEH K mmmHe (mmHe 79), KoTopas
JIEKTPHYECKHU COCIUHSCT COCAMHUATEINb U 3apsIHOC YCTPOHCTRBO.

[0095] B coorBercTBHU C 11. (4), IEPBBIA CTAOWIMTPOH MOACOCAUHCH K IIHHE HATPSIMYIO,
T.C. HE HYepe3 IMepeKioyaTesb, Hanpumep, Tpansucrop. CieaoBaTeslbHO, MOXHO H30€XKaTh
YBEJIMYCHUS pa3Mepa KOHCTPYKIIMM OKOJIO TMEpBOTO cTabmimuTpoHa. Kpome TOro, IMOCKOJIBKY
a’pO30JIbHBIC MHTAIATOPH HE PaboTatoT ¢ OOJBIINM TOKOB M BBICOKHM HAIPSHKCHUEM, TO, JIaXKE
HECMOTps. Ha TO, YTO TCPBBIA CTAa0MJIUTPOH HE COCAMHEH C TEPEKIII0oYaTesieM, Hamnpumep,
TPAH3UCTOPOM, MOXKHO CTAaOMIIM3UPOBATH HAMPSKCHUE B IOCTATOYHOMN CTETICHH.

[0096] (5) biok nutanus 1o 1. (4), B KOTOPOM

0JIOK TIUTaHMS JIONOJHUTEIHHO BKIIIOYAET B ceOsl KOHJIEHCATOp (IEpBBIA KOHIAECHCATOP
74), KOTOpBIN OOECIICYCH MEXAY TEPBHIM CTAOMIUTPOHOM M 3apSIHBIM YCTPOHCTBOM TaKUM
00pa3oM, 4TOOBI OBITH JIEKTPUYECKH COCIMHEHHBIM [TapAJUICIIbHO € 3apsAHBIM YCTPOUCTBOM.

[0097] B cootBercTtBuM C 1. (5), OJOK TUTAaHUS AOIOJHUTEIHLHO BKIIIOHACT B ceOs
KOH/ICHCATOP, KOTOPBI 00ECIIeUeH MKy MEPBBIM CTAOMIMTPOHOM M 3apsi/IHBIM YCTPOHCTBOM
TaKUM 00pa3oM, 4YTOObI OBITH HJIEKTPUUECKH COCJAMHEHHBIM IIApAJUIETIbHO C  3aps/IHBIM
ycrpoiictBoM.  CrieioBaTenbHO, KOHJIEHCATOPOM  MOXHO  CIVIQXKMBAaTh  HE3HAUYMTENIbHBIE
W3MEHEHMSI HANpsDKCHUs, KOTOpbIE HE MOTYT TIOAABIATHCS IEPBBIM  CTaOMIMTPOHOM.
CnenoBaTenbHO, MOXKHO JTYYIIIE 3alIUTHTH 3apsATHOE YCTPOHCTBO.

[0098] (6) bnok muranus o 1. (1), B KOTOpOM

OJIOK TNUTaHUs JIOTIOJHUTEIBLHO BKJIOYAaeT B ce0s BTOpPOM CTaOWIMTPOH (BTOpOM
CTaOUIUTPOH 72), KOTOPBIM 0OecreyueH MEX/Ty COSIMHUTENIEM U NIEPBBIM CTAOMIUTPOHOM TaKUM
o0pa3oM, 9TOOBI TI0/ICOECTUHATHLCS MapauIeIbHO € TIEPBBIM CTAOUITUTPOHOM.

[0099] B cootBetcTBUU C 1. (6), OJIOK TUTAHUS JIOTIOTHUTEIHHO BKJTIOYAET B CE€OS1 BTOPOU
CTa0MJINTPOH, KOTOPBHIA OOECTICUeH MEXKAY COCTUHHUTEIEM U IEPBBIM CTAOMIUTPOHOM TaKUM
o0pa3om, 4YTOOBI TIOJICOCAMHATLCS TMApaUIETBHO C TMEpPBBIM cTabumutpoHoM. [losTomy,
GIyKTyanuy HamnpsyKeHUs, KOTOPOe BBOJAMTCS M3 BHEUIHErO MCTOUYHUKA NMUTAHHS, TTOAABISIOTCS
BTOPBIM CTAaOWJIMTPOHOM, M IyJIbCallMsl HampsoKeHHs, oOyclnoBleHHas L-cocTaBisroniei,
HEM30€KHO BO3HMKAIOUIEH MEXKIY COCAMHHUTENEM M 3apsAHbIM YCTPOICTBOM, IOJaBIIIETCS
nepBbIM cTAONIUTPOHOM. CeJ0BAaTENIbHO, MOYKHO HA/IeXKHEE 3alllUIIATh 3apsaJHOE YCTPOUCTBO.

BMecTe ¢ TeM, MOCKONBKY IIEPBOMY CTAOMIIUTPOHY M BTOPOMY CTAaOMIINTPOHY HA3HAYCHBI
pasHble (QYHKIIMH, TO MOKHO OTPaHMYHUTh YBEJIIMYCHUE PA3MEPOB CTOMMOCTEH CTaOMIMTPOHOB.

KpOMe TOIr'0, MOXHO OTPAaHUYNUTH KOHIICHTPAIUIO TCIUIOBLIJICJICHHA B OJ/THOM CTa6I/UII/ITpOHC.
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Bbosiee Toro, 1mockoiabpKy L-cocrapisioiias pearupyer Ha W3MEHEHHE HANpPsHKCHUS WIH
TOKA C TEYCHHEM BPEMEHM, TO (UIYKTYallMM HAMPSOKEHUS, KOTOPOE BBOJIMTCS W3 BHEIIHEro
UCTOYHUKA  TOHUTAHHUS,  TOJABISIOTCS  BTOPBIM  CTaOWMJIMTPOHOM,  PACHOIOKEHHBIM
HETIOCPEICTBEHHO HEPEl MECTOM, B KOTOPOM BO3HMKaeT L-cocraBisiomas. CienoBaTeabHo, Ha
3apsiIHOE YCTPOUCTBO MOYKHO 110/1aBaTh 00Jiee CTa0MIIBHOC HANIPSKCHHSL.

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

OJIOK NMUTAHMS JOTOJHHUTEIBHO BKIIIOYACT B CeOsi:

MEPBYI0 CXEMHYIO IUIaTy (MEPBYI0 CXEMHYIO IuiaTy 76), Ha KOTOpOM oOecreyeH
COCAMHUTEIIb; U

BTOPYIO CXEMHYIO IUIATy (BTOPYIO CXEMHYIO IuiaTty 77), KOTOpas OTCTOHT OT IICPBOM
CXEMHOM IIATHI, ¥ HA KOTOPOH 00ECIICUCHO 3PS AHOC YCTPOHCTBO,

NEePBbIA CTaOMIMTPOH 0OECIeUeH Ha BTOPON CXEMHOM IuTaTe, U

BTOPOU CTaOMIUTPOH 00ECIICUEH Ha TICPBOM CXCMHOU TLIaTe.

[0101] B cootBerctBum ¢ 1. (7), MOXHO Oosiee dPPEKTHBHO NOJABIATH (IIYKTYaI[HH
HaNpSDKCHUS, KOTOPOEC BBOJUTCA W3 BHCITHETO HMCTOYHHWKA MHUTAHUS, IOCPEIACTBOM BTOPOTO
crabunurpona, u 6osnee 3QPEKTUBHO TTOAABIIATH MYJIHCAIUIO HANPSDKEHUsS, 00YCIIOBJICHHYIO L-
COCTABJISIIONICH, HEM30EKHO BO3HUKAIOUICH MEXJy COCAMHHTECICM M 3aps/IHBIM yCTPOMCTBOM,
MTOCPEIICTBOM TIEPBBIM CTAOMIIMTPOHOM.

[0102] (8) biox nutanus 1o 1. (6) uiu (7), B KOTOpoM

OJIOK MUTAHUS JIOTIOJIHUTEIBHO BKJIIOYACT B €e0sl MPOBOIAIIMK DJIEMEHT (IIPOBOISAIINI
asieMeHT 78), KOTOpBI O0CCIICUCH MEXIY COCAMHUTEIEM M 3apsIHBIM YCTPOMCTBOM TaKUM
00pa3oM, YTOOBI [10ICOCTUHATHCSA MAPAILICIIBHO € 3aPS/IHBIM YCTPOHCTBOM,

NIEPBBIA CTAOMIMTPOH 0OECIICUEH C BHIXOIHOM CTOPOHBI OT IIPOBO/ISILETO 2JIEMEHTA, U

BTOPO¥ CTAOMIINTPOH 00ECTIeUeH ¢ BXO/IHOM CTOPOHBI OT MPOBOISAIIETO JIEMEHTA.

[0103] B coorBerctBuu ¢ 1. (8), MOCKOJBKY IIEPBBIH CTAOMIMTPOH oOOECHedeH ¢
BBIXOJIHOW CTOPOHBI OT TPOBOJSIIETO JJIEMEHTA, KOTOPBIA DJIEKTPUYCCKH  COCJTUHSET
COC/IMHUTEIIb U 3aps/THOC YCTPOHCTBO, TO MOYKHO HAJICKAIIIMM 00pa3oM MOJIABIISTh MYJIbCAIAIO
HampspKeHus, oO0yclnoBieHHYIO L-cocraBmsromniei, HEM30CKHO  BO3HUKAOMIEH  MEXKTY
COC/IMHUTEINIEM U 3apS/THBIM YCTPOIMCTBOM, TTOCPECTBOM TIepBOro cradbunutpoHa. Kpome toro,
TIOCKOJIBKY BTOPO# CTaOMIHMTPOH 0OECreueH ¢ BXOIHOW CTOPOHBI OT IPOBOJSINETO DIICMEHTA,
KOTOPBIN DJIEKTPHUYECKH COCIMHSCT COCMHHUTENb W 3aps/IHOC YCTPOUWCTBO, TO MOYKHO Ooliee
3 HEKTUBHO MOMABIATH (PIYKTyalny HAMPSHKEHHS, KOTOPOE BBOJUTCS W3 BHEITHETO MCTOYHUKA
MTUTAHWS, TIOCPEICTBOM BTOPOTO CTaOMITHTPOHA.

[0104] (9) bnok nutanus no grodomy 13 1. (6)-(8), B kKoTopom

NEpBBIN CTAOUIUTPOH U BTOPOH CTAOMIIUTPOH SBJISIOTCS UACHTUYHBIMU KOMIIOHEHTaMHU.

[0105] B cootBerctBum ¢ 1. (9), TOCKONBKY TIEPBBIA CTaOWIUTPOH U BTOPOU
CTaOWIUTPOH ABISAIOTCS WACHTUYHBIMUA KOMIIOHEHTaM#, UMU MOYKHO JIETKO MaHHWITYJINPOBATh, U
MO>KHO CHHM3HTh 3aTpaThl HA CTAOMITUTPOHBI.

[0106] (10) biok nutanus o arodomy u3 nit. (6)-(9), B koropom

OJIOK TUTaHUS JIOTIOJHUTEIBHO BKJIOUaeT B ce0s pe3uctop (pe3uctop 73), KOTOPHIH



21

00ecIIeYeH MEXIY MEePBbIM CTA0OMINTPOHOM U BTOPBIM CTAOMIMTPOHOM TakHUM 00pa3oM, YTOOBI
OBITH [IOCIIEIOBATEIBHO COCIMHEHHBIM C TIEPBBIM CTAOMJIIMTPOHOM U BTOPBIM CTA0MIINTPOHOM.

[0107] B coorBerctBum ¢ 1. (10), OCKOJIBKY PE3UCTOP OOECIIEUEH MEXKIY HEPBBIM
CTaOUJIUTPOHOM M BTOPHIM CTAOMJIUTPOHOM TakuM 00pazoM, 4TOOBI OBITH MOCIIECIOBATEIIBHO
COCJIMHEHHBIM C IIEPBBIM CTAOMJIUTPOHOM H BTOPBIM CTAOMJIMTPOHOM, PE3UCTOP TaCUT
HanpsbkeHue. CleoBareabHO, MOXHO IPEAOTBPATUTh I10Jady BBICOKOIO HAINPSDKEHUS Ha
3apsIHOE YCTPOMCTBO.

[0108] (11) biiok nuranus o 1. (10), B koropom

OJIOK TUTAHUS JIOTIOJIHUTEIBHO BKIIOYACT B CE0Sl MPOBOMSIIMKA JICMEHT (IIPOBOISIINI
asieMeHT 78), KOTOpBIH O0ECICYCH MEXIY COCAMHUTEIIEM M 3apsiIHBIM YCTPOHCTBOM TaKUM
00pa3om, 4TOOBI JCKTPUICCKU COSAUHATH COSAUHUTEIb U 3apSAHOC YCTPONCTBO, H

PE3UCTOP NOJCOSAMHEH C BXOJHOH CTOPOHEI OT MPOBOIALICTO HJICMEHTA.

[0109] B cootBerctBum ¢ 1. (11), MOCKOJIBKY PE3UCTOP TMOACOCAUHEH C BXOJHOU
CTOPOHBI OT TPOBOJSIICTO DIIEMEHTA, TO PE3UCTOP, KOTOPBIA SBISCTCSA TETLIOBBLICISIIOIINAM

JIEMEHTOM, MOKHO OT/JEJIUTh OT 3apsAAHOTO YCTPOHCTBA.
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OOPMYJIA H30BPETEHUSA

1. biok nuTanus Ui a3pO30JIbHOI0 HHIAJISTOpa, COAEPKALLIUI:

WCTOYHUK IIMUTAHUS, BBIIIOJHEHHBIN C BO3MOXKHOCTBIO PAa3pPsAIKHA 3HEPTUU B Harpy3Ky AJis
00pa3oBaHMs a3PO30Jis U3 UCTOUHHUKA a3PO30JIs;

COCUHUTEIIb, BBIIIOJIHEHHBIH ¢ BO3MOKHOCTBIO 3JIEKTPUYECKOIO COCAMHEHHUS C BHEILIHUM
UCTOYHUKOM IIMTAHUS; U

3apsiIHOE  YCTPOMCTBO, BBIIIOJHEHHOE € BO3MOMHOCTBIO IIPEOOPAa3OBaHUS SHEPrHM,
ITOJIBOAMMOM U3 COCIMHUTEIS, B QHEPIHIO JIUIS 3apsIIKM UCTOYHUKA [TUTAHUS, IPUYEM

OJIOK NMUTAHHS JOTOJIHUTEIBHO COACPKHT IEPBBIH CTAOMIUTPOH, KOTOPBIH oOecnedeH
MEXJy COCIMHUTEIEM M 3apsyIHbIM yCTPOWCTBOM TakuM o00pa3oM, YTO OH COEJAMHEH
IIapaJUICIIBHO € 3apsiIHBIM YCTPONCTBOM, U

NEPBbI CTAOWINTPOH MOJACOCAMHEH TaKUM 00pa3oM, 4TO OH HAXOIUTCS OJIMKE K BBOAY
3apsiIHOTO YCTPOHMCTBA, YEM K BBIBOJLY COCIUHUTEIIS.

2. bnok nuranus 1o 1. 1, B KoTopoMm

0JIOK ITMTaHMSI JIOTIOJTHUTEIBHO COJIEPIKHUT:

IIEPBYIO CXEMHYIO IIJIaTy, Ha KOTOPOil oOecrieueH COeAUHUTENb; U

BTOPYIO CXEMHYIO IUIATy, KOTOpas OTCTOMT OT IEPBOM CXEMHOW IIATHI, © Ha KOTOPOM
o0ecredeHo 3apsi/IHOE YCTPONCTBO, 1

IIEpBBIN CTAOUIMTPOH 0OECIIEYEH Ha BTOPOI CXEMHOM ILI1aTe.

3. bnok nutanus 1o 1. 1 wiu 2, B KOTopom

OJIOK NMUTaHUS JOTOJIHUTECIIBHO COJCPKUT IPOBOJAIINN DJIEMEHT, KOTOPHIH obecrieueH
MEXYy COCAMHHUTEIEM H 3apsiAHBIM YCTPONHCTBOM TakUM o0Opa3oM, dYTOOBI DIIEKTPUYECKH
COCIUHSATH COCAMHNUTEND U 3apsIHOC YCTPOUCTBO, U

NEPBBIA CTaOMITUTPOH 06ECIICUeH ¢ BHIXO/IHOW CTOPOHBI OT MPOBOJISIIETO TIEMEHTA.

4. bnok nuTaHus 1o mobomy u3 mni. 1-3, B koropoM

MEPBBIH  CTAOMIIMTPOH HANpPSMYIO TIOJICOCMHEH K IIMHE, KOTOpas JJIeKTPHUECKU
COEJTUHSIET COCIMHUTEIh U 3apsA/THOE YCTPOUCTBO.

5. biok nutanus o 1. 4, B KOTOPOM

OJIOK THUTAaHMS JIOTIOJIHUTENBHO COJICP’KUT KOHJIEHCATOP, KOTOPBIM obOecriedeH Mexay
MEPBBIM CTAOMIIMTPOHOM M 3apsA/HBIM YCTPOICTBOM TakuM 00pa3oM, HTO OH COEJAMHEH
TapauieNIbHO € 3apSAHBIM YCTPOHCTBOM.

6. bnok nutanug no 1. 1, B KoTopoMm

OJIOK THUTaHUS JIOMOJHUTEIBLHO COJIEPKUT BTOPOM CTaOMJIMTPOH, KOTOpBIM olecrieueH
MEXJy COCJUHUTENIEM M TIEPBBIM CTAaOMJIMTPOHOM TakuM o0O0pa3oM, YTO OH COEJMHEH
[apajyieNIbHO ¢ TIEPBBIM CTAOMIUTPOHOM.

7. Biiok nutaHus 1o 1. 6, B KOTOPOM

OJIOK MUTaHMA AOTOIHHUTEIIBHO COJIEPIKUT:

NIEPBYIO CXEMHYIO IIaTy, Ha KOTOPOM 00eCTeYeH COeAMHUTEND; U

BTOPYIO CXEMHYIO ILIATy, KOTOpas OTCTOUT OT INEPBOW CXEMHOW IJIAThl, © Ha KOTOPOH

00€CTIeYeHO 3apsAHOE YCTPOUCTBO,
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HepPBbI cTabUIMTPOH obecieueH Ha BTOPO CXEMHOH IuiaTe, U

BTOpOH CTaOMINTPOH obecrieueH Ha IIepBOi CXEMHOI Iu1are.

8. biok nuranus 1o 1. 6 win 7, B KOTOpOM

OJIOK NUTaHMS AOIOIHUTEIIBHO COJICPKHUT HMPOBOJSIIMN 3JIEMEHT, KOTOPHIN obecrieueH
MEXYy COCIMHUTEIEM M 3apsAHbIM YCTPOWCTBOM TakUM O00pa3oM, YTO OH COEIMHEH
IIAPAJVICIIBHO € 3apsAHBIM YCTPOHCTBOM,

HIEPBBI CTAOMIIMTPOH 0OECIICUEH C BHIXOJHOW CTOPOHBI OT IIPOBO/ISILETO 2JIEMEHTa, U

BTOPOI CTAOMINTPOH 0OECIICUCH ¢ BXOAHOM CTOPOHBI OT MPOBOJISIICTO JJICMCHTA.

9. bnok nutanus 1o Jo0oMy u3 mil. 6-8, B KOTOpOM

NIEPBBIA CTAOMIIMTPOH M BTOPOU CTAOMIINTPOH SIBISIOTCS UACHTUYHBIMA KOMIIOHCHTAMHU.

10. biiok nuranus no a0domy U3 miL. 6-9, B KOTOpom

OJIOK TIMTaHUS JONOJHUTEILHO COACPKUT PE3UCTOP, KOTOPBIH O0ECICYCH MEXKITY
TIEPBBIM CTAOMJIMTPOHOM U BTOPBIM CTAOMIMTPOHOM TaKUM OOpPa3OM, 4TO OH IOCIEI0BATEIBHO
COEJIMHEH C ITEPBBIM CTAOMIIUTPOHOM U BTOPBIM CTAOMIINTPOHOM.

11. brnok nuranusd o 1. 10, B koTopom

OJIOK IUTAHUS JOTIOJIHUTENBHO COJEPKUT MPOBOJSALINI 3JIEMEHT, KOTOPBIH olecrieueH
MEXJ/y COEAMHHUTENIEM W 3apsiHBIM YCTPONHCTBOM TakUM o0Opa3oM, YTOOBI 3JIEKTPUYECKH
COCJIMHSATH COEMHNUTEND U 3apsIHOE YCTPOUCTBO, U

PE3UCTOP NOACOCIUHCH C BXOJIHOM CTOPOHBI OT ITPOBO/IAIICTO 3JICMCHTA.

ITo noBepenunocTu
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