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IlepexpecTHas cCHLIKA HA POJACTBEHHBIE 3AIBKH

3agBKa HAZAHHOC H300PCTCHHC 3a4BILICT MPHOPHUTCT MO mpeasaputeabHOl 3agaBke CLITA Ne 61/943127,
nogasHOH 21 (espamst 2014 r.; mpeasapurenpHoit 3asske CIIA No 61/943134, moganHo# 21 ¢despamst 2014 1
npeasapureasHOi 3asBke CIIIA Ne 61/947326, moganHo# 3 mapra 2014 r.; u npexsaputensHoii 3asske CIIA
Ne 62/022087, mogannoi 8 uromt 2014 1., omUCcaHASA KOTOPBIX MOJTHOCTHIO H U1 BCCX LCICH BKIFOUCHBI B TaH-
HOE OIMCAHKE TTIOCPEACTBOM CCHLUIKH.

O0aacTh TeXHUKN

Hacrosimee n300peTeHne B ETOM OTHOCHTCS K (POTO3ICKTPHICCKHAM YCTPOHCTBAM, a 00lce KOHKPETHO,
HO HE HWCKIFOYUTEIHHO, K CHCTEMAM MAKCHMAJBHOTO YBC/IMTUCHHWS TCHEPHUPYEMONH MOINHOCTH WJIM 3HEPTHU H
o0miero ko3 QuumeHTa MoJe3HOT0 ACHCTBHS OJHOTO MJIM HECKOJNBKHX COJHCYHBIX 3JICMCHTOB, HANPHUMEp, C
TIOMOIIBO TIOAAYH U PETYIUPOBAHMS BHEITHETO 3JICKTPHYICCKOTO O HA COTHCYHBIX 3JICMEHTAX.

IpeanocsuIKA co3AaHISI H300pPETEHHST

COTHCUHBIH 3ICMCHT (TAKKE HA3BIBACMBI (DOTOIICKTPHUCCKHM 3JICMCHTOM) MPCACTABIACT COOOH 3JICK-
TPHIECKOE YCTPOHCTBO, KOTOPOE MPEOOPa3yEeT IHEPTHIO CBETA B JNICKTPUUECTBO C IIOMOIIBEO IPOLIECCa, H3BECT-
HOTO Kak "(oTornekrpuucckuii 3pdexr”. [Ipn BO3NCHCTBHE CBETa COTHCUHBIN 3JICMCHT MOKET TCHCPHPOBATh H
MOJZIEPKUBATH JNCKTPUUECKUHA TOK 0O€3 MOJKIFOUYCHHUS K JTF000MY BHEITHEMY HCTOYHHKY HampspkeHms. Hambo-
JIee pacHpOCTPAHCHHBIN COTHEUHBIA 3JIEMEHT COCTOMT W3 P-n-niepexoaa 110, H3roTOBICHHOTO W3 MOJIYIPOBOA-
HUKOBBIX MAaTCpPHAJIOB (HANPHMEP, KPEMHI), TAKMX KAK B COJHEUHOM 3ieMeHTe 100, mokazaHHoM Ha Qur. 1.
Hanpumep, p-n-nepexon 110 COASPKUT TOHKYIO IUIACTHHY, COCTOSIIYIO U3 CBEPXTOHKOTO CI0S KPEMHHUA N-THIA
MOBEPX 00JIEE TOJICTOTO CIOSI KPEMHUS p-TUnA. TaM, Tae 3TH 1Ba CIOSl HAXOMITCA B KOHTAKTE, BOIIM3H BEPXHEH
MOBEPXHOCTH COJTHEYHOTO 3neMeHTa 100 co3maeTcs aneKTpHiecKoe nose (He MoKas3aHo) U mpoucxoaut auddy-
3HA JJICKTPOHOB W3 O0ACTH BBICOKOW KOHIICHTPALMH 3JCKTPOHOB (CTOPOHBI N-THIA p-n-mepexona 110) B 00-
JACTh HI3KOM KOHICHTPAIUH 3JIEKTPOHOB (CTOPOHY p-THIA p-n-nepexoqa 110).

P-n-mepexon 110 3akmoueH Mexay ABYMA HposomsmmuMu 3iekTpogamu 101a, 101b. Bepxuuit anekrpon
101a gaBmaeTca MO0 MPO3PAYHBIM I MAAAIOIICTO (COMHCYHOTO) H3IYUCHHSA, JIHOO0 HE MOJHOCTBHEO TOKPHIBACT
BEPXHIOI0 4YacTh CoMHEYHOro 3neMenTra 100. Dnekrpoxer 101a, 101b MOTyT CIyXHTh B KaUeCTBE OMHYECKHX
KOHTAKTOB METAJI-MOIYIIPOBOJHIK, KOTOPBIC COCAMHAIOTCA C BHEMIHEH HATPY3KOH 30, KOTOpasd HMOAKIIOYCHA
MOCTICA0BATENbHO. XOTS HATPY3Ka MOKA3aHA TOJIBKO KAaK aKTHBHAS, HAarpy3ka 30 MOKET TaKKe COACPKATh KaK
AKTHBHYIO, TaK M PCAKTUBHYFO COCTABILIFOIIVC.

Kak mpaBmjI0, HCCKOJBKO COTHCUHBIX 3ICMCHTOB 100 MOTYT OBITh COCIMHCHBI BMECTC (ITOCIICIOBATCIHHO
H/WTH TApAIUICIHHO) A1 00pa3oBaHusd maHe M 10 COTHCYHBIX 37ICMCHTOB (Kak mMoka3aHo Ha (¢ur. 2). Co cChuT-
KOIf Ha ¢ur. 2 MOKA3aHA TUIIOBASI KOH(PUIYpaIHs YCTAHOBKY C UCIOIb30BAHUEM IO MEHBIICH MEPE OTHOM MaHe-
mu 10 conaeuHbIX 3meMeHTOB. [larenn 10 COTHCYHBIX 37ICMCHTOB MOTYT OBITh COCIHHCHBI THOO MAPAJIICIBHO,
KaK IOKa3aHo Ha (ur. 2, OO MOCIET0BATENBHO, JIHOO C COUCTAHHEM COCTMHCHUH M MOJKITFOUCHBI K HATPY3KE,
TakoH kak uHBEpTOp 3 1. MHBepTOp 31 MOKET COAEPIKATh KAK AKTHBHBIC, TAK U PEAKTHBHBIC COCTABIIAFOIIHNC.

Bosepamascs k ¢wur. 1, koraa $poToH monasaeT B CoHEUHbIH eMeHT 100, GpoToH 1MO0 IPOXOAUT MPSIMO
Yepe3 MaTepHal COJIHEUHOTO 3IIEMEHTA, YTO OOBIMHO IPOKCXOJUT IPH OOJICe HU3KHUX FHEPTHIX (JOTOHOB, MO0
OTPA’KACTCS OT IMOBEPXHOCTH COIHEYHOTO 3JIEMEHTA; THOO MPEATIOYTHTEILHO IOTIOINACTCS MATECPHAIIOM COJ-
HEYHOTO 3JIEMEHTA, €CJIM SHEpTHsl ()OTOHA BBINIEC, YEM INMPHHA 3aNPEIICHHON 30HBI KPEMHMUS, TCHEPHPY ST TICK-
TPOHHO-ABIPOUHYIO TIAPY.

Ecnmm (oTOH morimomaercs, ero 3HEprHsi NEPeiacTCs 3JCKTPOHY B MAaTCpHaje COJHEYHOTO JIICMEHTA.
OOBIMHO 3TOT 37CKTPOH HAXOJIHUTCS B BAJCHTHOM 30HE, M TECHO CBSI3aH KOBAJCHTHBIMHU CBS3SIMH C COCCITHHMH
aTOMaMH, W, CJICJOBATEIbHO, HE MOXKET JANCKO IEPEMEINAThCI. JHEPTHWs, MepelaHHas 3JICKTPOHY (POTOHOM,
"BO30YKIacT" 3ICKTPOH B 30HY MPOBOJIUMOCTH, TAC OH MOYKCT CBOOOTHO NICPSABUTATHCA B MPEACIIAX COTHCUHO-
ro anmeMeHTa 100. KoBaneHTHAS CBsI3b, YaCTBEO KOTOPOH OBLI paHEe 3JICKTPOH, TEHEPh HMEET HA OHH JJICKTPOH
MEHBIIIE - 3TO HA3BIBACTCA ABIPKOH. Hanmume 0TCYTCTBYIOIIEH KOBAJICHTHOM CBA3H MO3BOJLICT CBA3AHHBIM JJICK-
TPOHAM COCETHHX aTOMOB IIEPEMEINATHLCS B JIBIPKY, OCTABILLI MO3aaH CINE OJHY ABIPKY. TakmMm 00pa3omM, JbIpKa
TaKxke MOKET 3P dekTuBHO mepeMemarscs depe3 conHeuHsmi 3nemeHT 100. Takum oOpa3om, (OTOHBI, MOTIO-
LICHHBIC B COTHEYHOM 3neMeHTe 100, CO3Jar0T MOABIKHBIC 3JICKTPOHHO-ABIPOYHBIC Haphl. IToaBmwKkHAA 3ICK-
TPOHHO-ABIPOUHAS Mapa JupPyHIUpyeT HWim apekidyer B cTopoHy 3naekrponos 101a, 101b. Kak mpasumo, 3nek-
TpoH aupPyHAHPYCST/ApeiPyeT B HANPABICHHH OTPHLOATCIBHOTO OJIICKTPOAa, a Ablpka aud@yHmHpy-
er/apelipyeT B HANPABICHAM MOJIOKHTSILHOTO CKTpona. Juddys3ua HOCHUTEICH (HAMPHMEP, 3ICKTPOHOB)
00yCTIOBIICHA CIyYaHHBIM TEIIJIOBBIM JBIKCHHUEM /10 TEX MOP, MTOKA HOCUTENIb HE 3aXBATHIBACTCS NICKTPHUCCKH-
MHu mosMu. Jlpet() HOCHTEICH OOYCIOBICH 3NMCKTPHUICCKHMH MOJSIMH, 00PA30BAHHBIMH B AKTHBHOH 00IACTH
comHeqHOTo 3nmeMeHTa 100. B TOHKOIIIICHOYHBIX COJTHEYHBIX 3JIEMEHTAX MPEOOIANAIOMINAM THIIOM Pa3IcICHUS
HOCHTEJICH 3apsaa sBieTCsl Aper(), OOYCIOBICHHBIN AICKTPOCTATHUYCCKHM MOJeM p-n-niepexona 110, mpoxo-
JIIAM TI0 BCEH TOJMIHUHE TOHKOIUICHOYHOTO COTHEYHOTO 3IIEMEHTA. TeM He MEHEE /IS COTHCUHBIX 3JICMEHTOB C
6opIICH TONMMIMHON, HE UMCIOMIMX MPAKTHYECKH HUKAKOTO 3JICKTPHUYCCKOTO IO B AKTHBHOH 001acTH, Ipeod-
JTAJAFOINM THIIOM Pa3ACICHUs HOCHTENeH 3apsaaa spiterca auddysua. JnuHa audy3un HEOCHOBHBIX HOCHTE-
1eH (T.e. AMHHA, KOTOPYIO MOTYT MPOXOIUTh (DOTOTCHEPUPYEMBbIC HOCHTEIIH, TIPEKAC YEM OHH PEKOMOHHHPYIOT)
JIOJZKHA OBITH OOIIBINE B COTHEYHBIX 3JIEMEHTAX C OOIbIICH TOJIIIMHOM.
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B xoHCYHOM CUCTE, JNICKTPOHBI, KOTOPBIC CO3TAKOTCA HA CTOPOHE N-THma p-n-mepexoaa 110, "HakomicH-
Hele" y p-n-mepexona 110 u mporeresmue Ha CTOPOHY I-THIIA, MOTYT OOCCICUYHTh NMUTAHUC A1 BHEINHCH Ha-
rpy3ku 30 (depes anekrpoa 101a) u BepHYTHCS HA CTOPOHY p-THIA (Uepe3 3aekrpon 101b) coMHEUHOTO 3ICMCH-
ta 100. [Tocne BO3BpamICHHA HA CTOPOHY P-THIA 3ICKTPOH MOKCT PCKOMOHHHPOBATH C ABIPKOH, KOTOpas ObLIa
OO0 CO3IaHa KaK 3JICKTPOHHO-IBIPOYHAS MAapa HA CTOPOHE P-THIA, MO0 TMpojeTena yepes p-n-nepexoxn 110 co
CTOPOHBI II-TUIIA.

Kak mokazano Ha ¢wur. 1, 31€KTPOHHO-IBIPOYHAS MApa MPOXOJHUT KPYTOBOH MAPIIPYT OT TOUKH CO3JAHUS
3JCKTPOHHO-ABIPOYHON MApPBI 10 TOUKH, [AC 3ACKTPOHHO-ABIPOYHAS Mapa HAKAIUIMBACTCS Ha 3ackTpodax 101a,
101b. Tak kak MyTh, MPOXOAUMBIH 3ICKTPOHHO-ABIPOYHON MAPOH ABILICTCS ATHHHBIM, I JJICKTPOHA HIIH JBIP-
KH CYIICCTBYET JOCTATOYHO BO3MOKHOCTCH PEKOMOMHHPOBATH C APYTOH JBIPKOH WIIM 3JICKTPOHOM, TaKas pe-
KOMOWHAITUA MPHBOJUT K MOTCPAM TOKA B MF000H BHemHCH HArpyske 30. Brpaxkasach mo-apyromMy, mpu Co3aa-
HHUH 3IEKTPOHHO-IBIPOYHON MAPBI OJHWH U3 HOCHTEICH MOYKET JOCTUraTh p-n-nepexona 110 (HakomneHHbIA HO-
CHTETb) M BHECTH CBOM BKJIAJ B TOK, BEIPAOAThIBACMBIH COTHEYHBIM dreMeHTOM 100. B KadecTBe anbTepHATHUBBI
HOCHTETb MOKET PEKOMOMHHMPOBATH OC3 YHCTOTO BKJIAZKA B TOK 3JIEMCHTA. 3aps MPH PEKOMOMHALIMA MPHUBOIHUT
K YMCHBIICHHIO KBAaHTOBOH 3(ekTHBHOCTH (T.€. MponeHTa (POTOHOB, KOTOPHIC MPEOOPA3YIOTCS B 3ICKTPHIC-
CKHH TOK B CJIy4ac COTHCUHOTO 3j1eMeHTa 100, n, caeaoBaTe/IbHO, 00mero KO3 (HIHCHTA TTOIC3HOTO ACHCTBHA
COJIHEHYHOTO dneMmenTa 100.

3arpars!l Ha comHEYHBIH 37eMeHT 100 nmm nase b 10 COMHEYHBIX 3IEMEHTOB, KaK MPABHJIO, PEIyCMaTpH-
BalOTCA B moJUapax 3a 1 BT mMKOBOM 3IEKTPHYIECKOM MOIMHOCTH, KOTOPAs MOKET OBITh CTCHEPHPOBAHA TPH
HOPMAJIM30BAHHBIX YCIOBHAX. BBICOKO3()()EKTUBHBIC COHEYHBIC HNICMCHTHI CHIKAFOT 3aTPAThl HA COJTHCYHYO
3HEPrur0. MHOTHE 3aTPaThl HA COMHEYHYH) 3HEPTOCHCTEMY HITH 3JICKTPOCTAHIIMIO MPONOPLMOHATBHBI KOJIHYCCT-
BY TPEOYCMBIX COJTHEUHBIX 3JICMCHTOB, 4 TAKKE IUIOMAMH (3eMIIH), TPEOyeMOoH 111 MOHTaka maHeae. ComHed-
HBII 37EMCHT ¢ 00Jee BEICOKHM KOI(PUIUCHTOM IIOJIC3HOTO ACHCTBHS MO3BOJHT YMCHBIIUTH KOJIHICCTBO I1a-
HEJICH COTHEHYHBIX 3JIEMCHTOB, TPEOYEMBIX A 3aJaHHOM BBIXOJHON MOIIHOCTH, W TPEOyeMOH IIOIAmH I
Pa3BEpPTHIBAHMSA CHUCTEMBL. JTO YMCHBIICHHE KOJMYECTBA TMAHEICH W IPOCTPAHCTBA, 3aHUMAEMOIO HMH,
MOTJI0 OBl CHH3HTH OOIIYI0 CTOMMOCTH 3JIEKTPOCTAHIINH, TAKE SCIIM CAMH JJIEMEHTHI ABILTFOTCS OoJee J0poro-
CTOSIIHAMH.

Koneunast netb cOCTOHUT B TOM, YTOOBI CZICIIATh 3aTPATh HA IIPOU3BOACTBO COJMHEYHON 3HEPTHU CPABHIMOH
C WM MEHBINE, UM HA TPAJWIMOHHBIX 3JICKTPOCTAHIMX, KOTOPHIC HCIOIB3YIOT IPHPOIHBIN Ta3, YIOJIb W/HIA
MAa3yT A TCHEPHPOBAHMS 3NICKTPOSHEPTHH. B oTmme oT OONBIIMHCTBA TPATHIIMOHHBIX CPEICTB TCHEPHUPOBA-
HUSL HNICKTPOIHEPTHH, KOTOPBIE TPEOYIOT OOJBIIMX ICHTPATM30BAHHBIX 3JICKTPOCTAHINH, COTHCYHBIC YHEPro-
CHCTEMBI MOTYT OBITh PA3BEPHYTHI HA OOJBIINX IICHTPAIM30BAHHBIX MECTAX JICKTPOIHEPICTHUCCKIMH KOMIIA-
HHUSIMA Ha KOMMEPUECKHX 3JAHMAX, YTOOBI TOMOYL BO3MECTHUTD 3aTPAThI HA 3JEKTPOIHEPTHIO, M AAXKE HA SKIIOM
JIOME TI0 MECTOHAXOXICHIIO. HeJaBHUE MOMBITKY CHU3HTH 3aTPAThl M MOBBICHTH KOIP(QHIUCHT TOJIE3HOTO NCH-
CTBHSL COJIHCYHBIX 3JICMCHTOB BKIFOYAFOT MCIIBITAHUS PA3IHYHBIX MATCPHATIOB M PA3IUYHBIX TEXHOJOTHH H3T0-
TOBJICHHSI, HCIIOIb3YEMBIX A COJTHEUHBIX JIEMEHTOB. B Apyrom moaxone OCyIIECTBIBIIOTCS MOMBITKA YCHIIUTh
00CTHCHHYIO 00/1acTh, 00PA30BAHHYIO BOKPYT p-n-mepexona 110 ama yCHICHHSA ABIXKCHHS HOCHTCICH 3apsaa
uyepe3 comHeuHbl 3iemeHT 100. Hampmmep, cmotpure matenr CIIDA Ne 5215599, Hingorani u mp.
("Hingorani"), momamneni 3 mas 1991 r., m marenr CIA Ne 8466582, Fornage ("Fornage"), momaHHBIH
2 mekadpst 2011 r., 3agBsmonIMe MPHOPUTET HA AATY MOAAYM 3aiBKH 3 mekadpst 2010 r., ommcaHUs KOTOPBIX
TIOJTHOCTBIO | /ITISI BCEX IIEJICH BKIFOUCHBI B JAHHOE OIMCAHUE IMTOCPEACTBOM CCHIIKH.

Tem HE MEHEE, 3TH TPATUIHOHHBIC ITOJXOIBI K YCHIICHHIO JBIKCHHUS HOCUTEJICH 3apsiaa Yepe3 COTHETHBIN
armemeHT 100 TpebyroT Moau(UKALMH OCHOBHOW KOHCTPYKIMH COTHEYHOTO 31eMenTa 100. Hingorani u Fornage,
HAIPHMED, PACKPBIBAIOT MOJAYY BHEIIHETO 3JICKTPHUCCKOTO MOJI HA CONHEYHBIH HJICMEHT C HCIOIb30BAHHEM
BHAOM3MEHCHHOH KOHCTPYKIIHH COJIHCUHBIX 31eMEHTOB. [10aua BHEITHETO 3IEKTPHIECKOTO IOl TPeOyeT Ha-
MPSDKCHUS, TIOAABAEMOTO MEXKAY 3JEKTPOJAMH, HABOS 3JIEKTPHUECKOE IoJie (OMUCaHO OoJiee MOAPOOHO HIDKE
CO CCBUIKOM HA ypaBHcHEE 2). be3 H3MEHEHHA OCHOBHOM KOHCTPYKIUH COTHEUHOro 3iaeMeHTta 100 mogava Ha-
MPSDKCHUS K cylmecTByommM 3rtekrpogaM 101a, 101b comednoro snemenrta 100 3akopaumBacT mogaBaeMoc
HaMpPsLKCHUE YEPE3 BHEIIHIOK HArpy3ky 30. Belpakadach mo-apyromy, mojaavya HampspKeHHs K 3aekTpoaam 101a,
101b comreunoro snemenTa 100 sBisercss HEIPPEKTUBHBIM UL CO3AAHHUS BHEITHETO 3ICKTPHICCKOTO IO U
VBEIMYCHH JBWOKECHHA HOcHTenel 3apsana. COOTBETCTBEHHO, TPATUIMOHHBIC MOAXOAbI, TAKWE, KOTOPBIC pac-
kpbIThl B Hingoriani u Fornage, 00sa3arenpHO MOAHQHUITUPYIOT OCHOBHYH) KOHCTPYKIIHEO COJTHCYHOTO 3JICMCHTA
100, HampuMep, MyTeM BCTABKU BHEIMHETO (M 3MCKTPHUYCCKH H30IHMPOBAHHOIO) KOMIUICKTA 3IEKTPOAOB B OCHO-
BAaHHC COMHEHYHOTO 3MeMenTa 100. ECTh HECKOIBKO HEAOCTATKOB y 3TOro moaxofa. Hampumep, BHEIIHHE 37EK-
TPOABI JOJDKHBI OBITH Pa3MEIICHBI HA COMHEYHOM 3neMeHTe 100 BO BpeMs mponecca M3rOTOBICHHUS, MPAKTHIC-
CKH HEBO3MOKHO MOJU(HIUPOBATh BHEIIHHC HJICKTPOIBI HA CYIIECTBYIOIEM COJHEYHOM 3JICMCHTE WM TAHE-
mn. Jta Moam(pUKAmMI MPOIECCA WM3TOTOBJICHHS 3HAUMTCIBHO YBEIMYHBACT 3aTPAaThl HA IPOM3BOJACTBO H
VMCHBIIACT MPOM3BOJCTBCHHBIN BBIX0A. Kpome TOTO, pa3MEemeHne BHEIIHUX 3JICKTPOIOB, PACIIOJIOKCHHBIX HA
JULECBOU CTOPOHE WJIM CTOPOHE, Ha KOTOPYHO MAAAIOT Jy4M, COJMHEYHOrO 3aeMeHTa 100 CHIKAEeT ONTHYECKYIO
SHCPTHIO, KOTOPAd JOCTHTACT COJMHECUHOTO 3meMcHTa 100, TeM caMbiM mpuBOAS K 00JICC HH3KOHM BBIXOTHOM
MOIITHOCTH.
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B kavecTBe TOTMOTHATEIBHOTO HEAOCTATKA, YTOOBI MPUBECTH K 3HAYHTCIBHBIM VIIYUMICHISIM B BHIXOTHOH
MOIIHOCTH COJTHCYHOTO 37¢MeHTa 100, Ha BHCOIHAC 3MCKTPOABI COTHCYHOTO 37eMeHTa 100 10 mKHEI OBITH MOAa-
HBI 3HAYUTEIBHbIC HanmpspkeHUs. Hampumep, B Fornage packpseisaercs, 4T0 K BHEIIHHM 3JICKTPOJAM I MOJA-
BAaEMOT0 3JIEKTPHUICCKOTO IO JOJDKHBI OBITh TIOAAHBI HANPsDKREHI nopsiaka " 1000" B, uro6sr ObTs 3 dhexTrB-
HBIMH W YBCITHYUTH BBIXOJHYHK) MOIIHOCTH COTHCUHOTO 3nmeMeHTa 100, Bemmimaa 3T0T0 HAmpsuKCHHUS TpeOyeT
CHCUHATBHOM MOATOTOBKH A1 OOCIIY>KHBAHIL, A TAKKE JOTOIHHTEILHOTO BEICOKOBOJIBTHOTO OOOPYIOBAHUS U
MPOBOAKY, KOTOPBIX B HACTOSINEE BPEMsI HE CYIICCTBYET B CYIICCTBYIOMINX MM HOBBIX CHCTEMAX HMAHEJICH COJI-
HEYHBIX 3JIEMEHTOB. B KauecTse mpuMepa M30 LIMHOHHBIA CTOH MEX/Iy BHECIIHAMH JICKTPOJAMH W COTHECYHBIM
3meMeHTOM 100 1OmKEH ObITh JOCTATOUHBIM, YTOOBI BRIACP/KATH BEICOKOE IMOJABAEMOC HANpsLKEHME. B cimydae
BBIX0/IA M3 CTPOSI H30LIMHOHHOTO CIIOS CYHICCTBYET 3HAUMTEIBHBIN PHUCK MOBPEXKICHHS HE TOIBKO COJHEYHOTO
snemeHTa 100, HO W BCeX maHeseH 10 CONIHEUHBIX 3JIEMEHTOB, COCAUHCHHBIX MOCICA0BATENBHO WM MAPAJIICIIb-
HO OTHOCHTEIBHO OTKA3ABIINX COMTHEUHBIX JIEMEHTOB, 4 TAKKE BHEINHEH HATPY3KkH 30 (umu mHBEpTOpa 31).

B kauecTBe JOTOJHHUTEILHOTO HEAOCTATKA PA3IMYHBIC YCIOBHSI OCBEIICHHA (HAIPHUMEpP, W3-3a 00IA4HO-
CTH, 3aKPBIBAOIICH COTHIC, H/HITH HOPMAJIBHBIX KOJICOAHHH MOTOIbI) MOTYT BBI3BIBATH HCCTAOMIEHOCTD BBIXO-
HOM MOIITHOCTH OOBIMHBIX COTHCUHBIX JICMCHTOB H MAHCIICH COTHCUHBIX 3ICMCHTOB. Hanmpumep, co CChIIKOH HA
(wur. 2, uaeeprop 31, KaKk MPaBUIO, TPEOYET CTATHYECKOTO, HE W3MCHSIOIETOCS BXOAHOTO HANPSDKCHUSA U TOKA.
Kaxk mokasano Ha (ur. 2, manem 10 COTHCUHBIX 3ICMCHTOB 0OCCTICUMBAIOT BXOIHBIC HANPSDKCHUC H TOK HHBCP-
Topa 31. Tem HE MEHEE, H3MEHSFOLITHECS BO BPEMCHH YCIIOBHS OCBEIICHHS MOTYT BBI3BAaTh KOJICOAHIE BBIXOTHOH
MOIMHOCTU maHenaed 10 COMHEYHBIX 3MEMEHTOB (HAPUMEP, MOPAIKA HECKOJIbKUX CEKYHI WU MeHbIle). Kome-
OaHue HANPSHKCHUS M TOKA, MOJABACMBIX HA HHBEPTOP 31, CHIOKAeT MHBEPTOPOM 31 KadecTBO BBHIXOJHOHM MOII-
HOCTH, HAIIPUMEP, B OTHOINCHHUH YACTOTHI, HATIPSDKCHUS M COACPKAHMS TAPMOHUK. TpaanuIIMOHHBIC MEPOIPHS-
THSI IO OOpHOE C MEHSFOIMMHCS YCIOBISIMH OCBCIICHMS BKIIFOYAIOT Pa3MCIICHHE AaKKyMYyJBITOPHBIX OaTape
WA KOHICHCATOPOB HA BX0A€ MHBEPTOPA 31 M, K COMKANCHUIO, TOIBKO CBOIT K MEHHMYMY 3TH H3MCHCHHS.

C y4yeToM BBIMICH3I0KEHHOTO, CYIICCTBYET MOTPEOHOCTh B YCOBEPIICHCTBOBAHHON CHCTEME COJHCYHBIX
3JIEMEHTOB M CIIOCOOE MOBBIMICHHU KOI(D(DHIUEHTA MOJIEC3HOTO ICHCTBUSA M BBIXOJHOH MOIMHOCTH, HATIPUMEDP, C
TOMOIIBI0 VBEIMYCHHS MTOJBIKHOCTH 3JEKTPOHHO-ABIPOUYHBIX MAP C LENbI0 NMPEOJOJICHHUS BBIICYNOMIHYTHIX
3aTPYIHCHAH U HETOCTATKOB TPAJUIUOHHBIX CHCTEM COJIHCUHBIX 3JICMCHTOB.

CymnocTts m3o0perenust

Hacrosimee m300peTeHre OTHOCHTCS K CHCTEMAaM ONTHMH3ALMH BBIXOJHOH MOITHOCTH (POTO3ICKTpHYIC-
CKOTO YCTPOHCTBA. B COOTBETCTBHH C IIEPBBIM ACTIEKTOM, PACKPBITHIM B JAHHOM H300PETCHHH, H3II0KEH CIIOCO0
yrpaBacHUA (DOTOIICKTPHICCKHM YCTPOHCTBOM, IPH 3TOM CHOCO0 BKIFOUACT B CCOA

TMOIA4y TCPBOi COCTABIAIOMICH CHTHAIA HAMPSDKCHUA HA (POTOIICKTPHUCCKOC YCTPOHCTBO, IPH 3TOM TP~
BasI COCTABJIFOINAS TIPEICTABILIET BKIFOUCHHOE COCTOSHIE /11 TCHEPUPOBAHMS BHEIITHETO 3NIEKTPHUCCKOTO MO
Ha (POTOITEKTPHUICCKOM YCTPOHCTBE; U

MOJa4y BTOPOH COCTaBIIIOINCH CHI'HANA HATPSKEHMS HAa (POTOIIECKTPHIECKOE YCTPOUCTBO, IIPH 3TOM BTO-
past COCTABILIFOINAS MPEACTABIICT UK OTKIFOUCHHS.

B HEKOTOPBIX BAPHAHTAX OCYINECTBICHH PACKPBITOTO CIIOC00A I10/1a4a TIEPBOH COCTABIIIONICH BKIIOYACT
B ce0d MoJavuy BBHICOKOTO HANPSLKEHHS H3MECHIONIMMCS BO BPEMCEHH MMILYJIbCA HATIPSDKCHUS OT CXEMBI YCTPOH-
CTBa 71 TCHEPHPOBAHMS WMITYJIbCOB HANMPSKCHHUS, a MO0Aa49a BTOPOH COCTABILIFOINCH BKIIFOYACT OTKIFOUCHHC
CXEMBI YCTPOICTBA 1 TCHEPHPOBAHUS HMITY THCOB HANPSKCHHS.

B HEKOTOPBIX BAPHAHTAX OCYINECTBICHH PACKPBITOTO CIIOC00A I10/1a4a TIEPBOH COCTABIIIONICH BKIIOYACT
B CcOsl COCIMHCHNUE MCTOUHHUKA HANPSDKCHUA W (POTORICKTPHUICCKOTO YCTPOWCTBA B MIEPBOM IIOJIOKCHUH TIEpe-
KIFOYATENI, PACTIONOKEHHOTO MEXIY HCTOUHHKOM HATPSDKCHHSI M (POTOINCKTPHUICCKAM YCTPOMCTBOM, M IIPH
3TOM YKa3aHHAs I0/a4a BTOPOH COCTABILIOIICH BKIFOYACT B CEOSl PA3bCAMHCHUC HCTOYHHMKA HANPSDKCHUS U
(POTOINMEKTPHIECCKOTO YCTPOMCTBA BO BTOPOM IMOJIOKCHHUH TEPEKIFOHATEIS.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
OTCIIC)KUBAHHE BBIXOJHOTO HANPSLKCHUS (POTORNCKTPHUICSCKOTO YCTPOWCTBA C MOMOIIBIO JATUHKA HATPSKCHHS,
TIOAKJIFOYECHHOTO TAPAJUICIBHO K (POTOINCKTPHIECKOMY YCTPOHCTBY, W OTCJICKHBAHUE BBIXOJHOTO TOKA (OTO-
JNEKTPUUECKOTO YCTPOHCTBA C MOMOIIBIO TATYHKA TOKA, MOAKIFOUCHHOTO TOCICI0BATCIbHO MEKAY (DOTOIIEK-
TPHICCKAM YCTPOHCTBOM H HATPY3KOH, MHTACMO (POTORCKTPHICCKIM YCTPOHCTBOM.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
PETYIHMPOBAHKE C MOMOIIBIO CXEMBI YIIPABICHUS, TIOAKIFOYCHHOW K HCTOYHHKY HANPSDKCHUS, TI0 MCHBIICH Mepe
OJHOTO W3 CICAYIOIICTO. BEJUYUHBL, ATHTEIFHOCTH M YaCTOTHI NEPBOM COCTABILIIOMICH AN MAKCHMAJIHbHOTO
VBEJIMUCHHS BHIXOJHOH MOITHOCTH HA OCHOBAHHH YKA3aHHOTO OTCJIC)KHBAHMSL.

B cooTBeTcTBHM C APYTHM ACIEKTOM, PACKPHITBIM B JAHHOM H300PETCHHH, H3JIOKCH CIIOCO0 YIPABICHHUS
(DOTOIICKTPHUICCKAM YCTPOMCTBOM, BKIFOUAOIIHNH B CCOs

oOecTieYeHIE TOAKIFOUCHAS HCTOYHUKA HATPSDKCHAS K (DOTO3IEKTPHIECKOMY YCTPOHCTBY;

MOJa4y CUTHAJA HANPSKEHMS, CTCHEPHPOBAHHOTO NCTOYHUKOM HANIPSDKCHUS, HA (POTORICKTPHICCKOE YCT-
POWCTBO, MPH 3TOM CHTHAJ HANPSDKCHUS MMCEET IIEPBOC COCTOSHHUC JISI TCHEPHPOBAHMUS BHEIIHETO JICKTPHUIC-
CKOTO TOJI HA (JOTOICKTPHUCCKOM YCTPOHCTBE M BTOPOE COCTOSIHUE, IPEICTABILIONMICE IIMKI OTKIFOUCHIS.

B HEKOTOpBIX BAPHAHTAX OCYINECTBICHHUS PACKPBITOTO CIOco0a OOCCICUCHUE HCTOUHHWKA HATPSLKCHUS
BKITIOYACT B ce0s 00CCIICUCHNE IO MCHBIICH MEPE OTHOTO M3 CJICAYFOIICTO:
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CXEMBl YCTPOWCTBA A TCHEPHPOBAHHA HMITYJIBCOB HANPSDKCHUA AJIA MOJKTOUCHHA K (POTOIICKTpHUC-
CKOMY YCTPOMCTBY A 00CCIICUCHUS H3MCHSFOETOCA BO BPESMCHH HMITYJIbCA HAMPSDKCHAA HA (DOTOICKTPHIC-
CKOM YCTPOMCTBE, MPH 3TOM H3MCHSIOLIHIICSA BO BPSMCHH HUMITYJILC HANIPSDKCHHUS MPEAYCMATPHBACT TIEPBOC CO-
CTOSIHHC H BTOPOC COCTOSHHC, H

MEPEKIFOYATENS IS MOAKIFOUCHHA MEKIY HCTOYHHKOM HAMPSUKCHUS H (DOTOICKTPHUICCKHM YCTPOICT-
BOM, ITPH 3TOM MEPEKIFOYATENIb COSTUHACT UCTOYHHK HAMPSDKCHAA H (POTOINCKTPHUECKOE YCTPOHCTBO B IIEPBOM
TOJTOKCHUH JJIA TCHCPHUPOBAHWA NICPBOTO COCTOAHMA U PA3BCAUHACT UCTOTHUK HANPSIKCHIA H (I)OTOC-)J'IGI(TpI/I‘{e-
CKOE YCTPOHCTBO BO BTOPOM HOJIOXKECHHH JJI TCHEPHPOBAHHSA BTOPOTO COCTOSHHAL

B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUA PACKPHITOTO CTIOCO0A ITOIa4Ya CHTHAJIA HATIPSDKCHHUS BKIFOUACT B
cehs TPHUKIAABIBAHUC BBIXOOAHOTO HANMPSOKCHUA UCTOTHHUKA BBICOKOTO HAMPSDKCHUA CXCMBI yCTpOfICTB.’:l A TC-
HCPHPOBAHHS HMITYJIBCOB HANPSIKCHHA K (DOTOIICKTPHUCCKOMY YCTPOMCTBY, KOTAA MEPEKIIIOYAFOIIMI TPaH3H-
CTOp CXEMBI YCTPOMCTBA /11 TCHEPUPOBAHUS UMILYJIbCOB HAMPSLKCHHS HAXOJHUTCSA BO BKIFOUCHHOM COCTOSIHHH,
AT TCHEPUPOBAHI NMEPBOTO COCTOAHUA U MPOAOJDKCHUAC YKA3AHHOTO MPHUKIAABIBAHUA BBIXOAHOTO HAIPSIHKCHUA
HCTOYHHKA BBICOKOTO HANPSDKCHHSA A0 TEX IOP, MOKA TCHEPATOP HMITYIbCOB CXEMBI YCTPOHCTBA A TCHEPHPO-
BAHHS HMITYJIbCOB HAMPSDKCHHS HE MEPCBEACT MEPCKIFOYAFOMIAIN TPAH3HCTOP B BRIKIIOUCHHOE COCTOSHHE, IS
TCHEPHPOBAHUS BTOPOTO COCTOSHHUAL

B HEKOTOPBIX BAPHAHTAX OCYHIECCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
o0ecTicueHHE MOAKIFOUCHHUS CXEMBI YIPABICHHS M0 MEHBIICH MEepe K OAHOMY H3 CICAYIOIICTO: MEPSKIFOYATEIO
H CXEME YCTPOUCTBA A1 TCHSPHPOBAHKSA HMITYJIbCOB HANPSKCHUSL.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
o0ecricueHUe MOAKIFOUCHHA JATYAKA HATIPSDKCHUS MAPAIUICTBHO (POTOINCKTPHICCKOMY YCTPOHCTBY A OTCTIC-
JKHBAHHS BBIXOTHOTO HAMPSDKCHUS (DOTORICKTPHUUCCKOTO YCTPOICTBA M MOJKIIOYCHHS JATYHKA TOKA IOCTIEI0-
BATCIIFHO MCOKAY (DOTOIICKTPHICCKAM YCTPOMCTBOM H HATPY3KOH (POTOINMCKTPHUCCKOTO YCTpoicTBA AL OT-
CJICKHBAHHS BBIXOTHOTO TOKA (DOTOIISKTPHUCSCKOTO YCTPOHCTBA.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
OTCIIC)KUBAHUC BBIXOAHOTO HAMPSDKCHUA W BBIXOAHOT'O TOKA U PETYJIHUPOBAHUEC C MOMOIIBKO CXCMBI YIIPABJICHUA
BCJIMIHUHBI ICPBOTO COCTOAHHUA IJII MAKCUMAJIBHOTO YBCIHICHUA BI)IXOI[HOfI MOIITHOCTH HA OCHOBC YKA3aHHOTO
OTCIICKHBAHUSL

B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUA PACKPHITOTO CTIOCO0A ITOIa4Ya CHTHAJIA HATIPSDKCHHUS BKIFOUACT B
ce0s TCHEPHUPOBAHUC BHEIIHETO HJICKTPHUSCKOTO MOJM MO MEHBINEH MEpe C OJHHUM H3 MEPBOTO HANPABJICHHUA
HJTM BTOPOTO HATPABJICHHS, IIPH 3TOM IICPBOC HAMPABJICHUE H MOJSIPHOCTD BHYTPSHHHX 3JCKTPOAOB (JOTOIICK-
TPHICCKOTO yc’['pOfICTBa HAXOoATCA B OAUHAKOBOM HANPABICHUH AJIA YBCTHYICHIA BI)IXOI[HOfI MOIIIHOCTH (I)OTO-
JNEKTPHYCCKOTO YCTPOICTBA, a BTOPOS HANMPABICHUC HAXOAWUTCH B HANPABJICHUH, MPOTHBOMOIOKHOM MOJIIPHO-
CTH BHYTPCHHUX JJICKTPOAOB, A1 YMCHBIIC HUA BI)IXOI[HOfI MOIITHOCTH.

B HCKOTOPBIX BAPHAHTAX OCYMCCTBJICHHUA PACKPBITOTO cnocoda 00CCICUCHUC HCTOUYHHKA HAMPSKCHUA
BKIIFOYACT B ceOs 0OCCTICUECHHUE MOJKITIOUCHIS HCTOYHUKA HAMPSKCHUS 0 MCHBIICH MEpe K OJHOMY U3 Clie-
IOVEOIIETO: COTHCYHOMY DIIEMEHTY, MATPHLIE COMHCYHBIX HNICMCHTOB, NAHCIH COJTHCUHBIX JJICMCHTOB H MATPHLE
TAHETICH COTHEYHBIX 3JIEMEHTOB.

B coOoTBEeTCTBHH C APYTHM ACHEKTOM, PACKPBITHIM B JAHHOM H300PETCHHUH, H3JIOKCH CIOCO0 YIPABICHUA
(DOTOIMCKTPHUICCKAM YCTPOMCTBOM, BKIFOUAOIIHMH B CCOs

o0ecricucHIe MOAKIFOUCHHA YCTPOHCTBA A TCHCPUPOBAHKSA UMITYIbCOB HANPSDKCHUA K (POTOIICKTPHYC-
CKOMY YCTpOICTBY;

MOJAYy CHTHAJA HANPSDKCHHS, CTCHEPHPOBAHHOTO YCTPOHCTBOM U1 TCHEPHPOBAHHS HMITYJIBCOB HANPS-
JKCHHSA, HA (POTOINMEKTPHICCKOE YCTPOHCTBO, MMPH 3TOM CHUTHAJ HATIPSDKCHASA HMEET MIEPBOC COCTOSHUES I TCHE-
PHPOBAHHA BHCLIHETO 3ICKTPUUCCKOTO MO HA (POTOIICKTPHUCCKOM YCTPOHCTBE M BTOPOC COCTOSHHE, Mpe.-
CTaBJLIFOLICE LUK OTKIFOUCHHSA.

B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUA PACKPHITOTO CTIOCO0A ITOIa4Ya CHTHAJIA HATIPSDKCHHUS BKIFOUACT B
ce0s oJavy peryIupyeMOTo HAMPsDKCHUA HA (POTOIIECKTPHUCSCKOE YCTPOHCTRO.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
00eCIICUCHHE IO AKITFOYUCHHA OZ[HOI\/’I U HCCKOJBKHUX MOCJICA0OBATCIIBHO MOAKIHOUCHHBIX KATYyIICK HHAYKTHBHO-
CTH MEXKIY YCTPOHCTBOM IS TCHCPHPOBAHAS HMIITYJIbCOB HANPSHKCHHA W HATPY3KOH (JOTOIICKTPHICCKOTO YCT-
poicTBa A1 OJOKHPOBKH YACTOT CHTHANA HANPKECHUSA I HATPY3KH, KOTOPBIC OOJbBIIS, YeM 3a1aHHAS YaCTOTA.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
VIPABJICHHUE O MCHBIICH MEPe OJHUM U3 CICAYIOMIETO: YACTOTON H ATHTCIBHOCTHIO IIEPBOTO COCTOSHHSA H BTO-
POTO COCTOSIHHA C TIOMOIIBIO CXCMBI YIIPABJICHHAS, MOJKTIOYCHHON K YCTPOHCTBY Il TCHCPHPOBAHHS HMITY JIb-
COB HANPAKCHHA.

B COOTBETCTBHH C APYTHM ACHEKTOM, PACKPHITHIM B JAHHOM H300PETCHHH, H3IOKCH CIOCO0 YIPaBICHUS
(DOTOIMCKTPHUICCKAM YCTPOMCTBOM, BKIFOUAOIIHMH B CCOs

o0ecrieUcHIe MOAKTFOYCHUS ISPBOTO MOPTA MEPSKIIFOYATEN K (POTOINCKTPHICCKOMY YCTPOHCTBY;

o0ecricucHIE MOIKIFOUCHHUS BTOPOTO MOPTA MEPEKIFOYATEI K HATPY3KE, MHTAeMOH (DOTOIICKTPHICSCKHM
YCTPOMCTBOM,

o0ecricucHIe MOAKIIOUCHHA TPEThET0 MOPTA MEPEKIFOUATEI K UCTOYHHKY HANPSDKCHHA, TPUUSM Iepe-
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KJIFOUATEIh MOYKET PaboTaTh B MEPBOM IOJOKCHUM C YCTAHOBICHUEM IYTH TOKA MEKAY (DOTOINCKTPHUCCKUM
VCTPOHCTBOM M HCTOYHHKOM HANIPSDKCHUS M BO BTOPOM IIOJIOKCHHUH C YCTAHOBICHHEM IyTH TOKA MEXay (OTO-
3JCKTPHUYECKUM YCTPOMCTBOM U HATPY3KOM; U

o4y CUTHAJA HANPSKEHMS, CTCHEPHPOBAHHOTO NCTOYHUKOM HATNIPSDKCHUS, HA (POTORICKTPHICCKOE YCT-
POHCTBO, KOT/IA TIEPEKIFOYATEb HAXOAUTCA B IIEPBOM MOJIOKEHHH, TIPH 3TOM CHTHAJ HAIIPSHKECHHIS UMEET TIEPBOC
COCTOSIHHE 71 TCHEPHPOBAHMS BHEIIHETO 3JCKTPHUYCCKOTO IO HA (DOTO3IEKTPHUYECKOM YCTPOMCTBE, KOTAA
MIEPEKIFOYATENh HAXOAUTCS B NIEPBOM TIOJIOXKCHHUM, M BTOPOE COCTOSHHE M MPEAOCTABICHUS 3JICKTPHICCKOH
H30JBIIMH MEKAY MCTOYHHKOM HANPSDKCHHS M HATPY3KOH, KOTAA MEPEKII0YATENh HAXOANUTCA BO BTOPOM IIOJIO-
JKCHHH.

B HEKOTOPBIX BapHAHTAX OCYIICCTBJICHHS PACKPHITOTO CTI0c00a 00ECIICUCHUE TTOAKIFOYCHHSI IEPBOTO MOP-
Ta MEPEKIIOYATEII BKIIFOUYACT B ce0st 00eCTICUCHIE MOAKIIOUCHIE MIEPBOTO MOPTA IBYXIMOZUIIHOHHOTO IIEPEKIIIO-
4yaTel K (JOTOINCKTPHUCCKOMY YCTPOMCTBY.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
VIpaBICHHUE MO MCHBINCH MEpE OJHHM M3 CICAYIOMICIO: YaCTOTOH M JUTMTCILHOCTHIO IEPEKIFOUCHHS MEXKIY
TICPBBIM TOJIO’KCHHEM M BTOPBIM MOJOKCHHEM C IOMOINBI0 KOHTPOJUICPA NMEPEKIFOYATEN, MOAKIIIOYEHHOTO K
JBYXIO3UIHOHHOMY NEPEKIFOUYATEIIO.

B HEKOTOPBIX BAPHAHTAX OCYHICCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
00eCTICUCHIC TIOAKTFOUCHHS YCTPOHCTBA YMCHBIICHHS JTFOOBIX 0CIA0ICHIH HAMPSKCHUS TICPBOH COCTABILIIOMICH
MEXKIY HATPY3KOH M (DOTOINCKTPUIECKIM YCTPOHCTBOM.

B HEKOTOPBIX BAPHAHTAX OCYINECTBICHHS PACKPHITOTO CIIOCO0A IMOJA4a CHTHAJA HANPSKEHUS BKIIOYACT B
ceOs1 moJady PeryMpyeMoro HANpsHKCHUS Ha (DOTORIEKTPHUECKOE YCTPOUCTBO.

B HEKOTOPBIX BAPHAHTAX OCYHIECCTBICHHUS PACKPHITOTO CIOCO0A CHOCOO JOMOTHHUTEIBHO BKIIOUYACT B CeOs
VIPaBICHHUE [0 MCHBIICH MEpe OAHUM W3 CICAYIOMIETO: YaCTOTOM, BEJIMYMHOW M JTUTCIBHOCTHIO MEPBOTO CO-
CTOSIHMSL M BTOPOTO COCTOSIHHS, C TIOMOIIBIO CXEMBI YIPABJICHHS, NOAKITIOYCHHON K HCTOYHHUKY HANPSLKCHHS U
TIEPEKITFOYATEII0, HA OCHOBE BBIXOJHOTO TOKA (POTORIEKTPHUCCKOTO YCTPOHCTBA, H3MEPESHHOTO AATYHKOM TOKA,
TIOKJIFOYECHHBIM TIOCTICA0BATEIbHO MEKIY (POTOINCKTPHICCKAM YCTPOHCTBOM M HATPY3KOHM, W BBIXOJHOTO HA-
MPSDKEHUA (POTO3NEKTPHIECKOTO YCTPOHCTBA, M3MEPEHHOTO JATYHKOM HATPSKCHUS, MOJKIFOUYCHHBIM Iapa-
JETHHO K (DOTOINEKTPHICCKOMY YCTPOHCTBY.

Kparkoe onmncanne rpa@miuecknx MaTepuaion

Ha ¢wur. 1 npuseacH NpUMEPHBIH BUI B ONIEPEYHOM Pa3pe3e BEPXHETO YPOBHS, HILTFOCTPUPYIOIIIH BapH-
AHT OCYIICCTBIICHMS COJTHEIHOTO JIEMEHTA H3BECTHOTO YPOBHS TEXHHKH.

Ha ¢ur. 2 mpuBeacHa mpuMepHast CTPYKTYPHAS CXEMa BEPXHETO YPOBHS, HILTFOCTPHPYIOIAS OJMH BAPHAHT
OCYILECTBJICHHSI MATPHUIIBI MTAHETICH COMHEUHBIX 3JIEMCHTOB M3BECTHOTO YPOBHS TCXHWKH, HCIIOJIB3YIOMIHH COII-
HEYHbIC JIEMCHTHI, TOKA3aHHbIC HA (ur. 1.

Ha ¢wur. 3 npuseneHa mpuMmepHas CTPYKTYPHAS CXEMa BEPXHETO YPOBHS, HJUIFOCTPHPYIOINAS BAPHAHT
OCYIIECTBJICHHS CHCTEMBI YIIPABJICHHS COTHEUHBIMH JICMEHTAMH.

Ha ¢ur. 4 mpuseneHa mpuMepHas CTPYKTYpPHAs CXEMa, WILIFOCTPHPYIOMIAS ATbTCPHATHBHBIN BAPHAHT
OCYILECTBJICHHS CHCTEMBI YIIPABJICHHS COJTHCUHBIMH 3JICMEHTAMM, MOKA3aHHON Ha (ur. 3, B KOTOPOM MaTpHIa
TIAHEJICH COTHEYHBIX IEMCHTOB ITOIKIFOUCHA K HCTOYHUKY HANPSDKCHUS YEPEe3 MEPEKITFOYATEND.

Ha ¢ur. 5A-5D mpuseneHsl mpuMepHbIC (OPMBI CHTHATOB HAa BXOJAX M BBIXOJAX MEPEKIFOYATEIHI, HC-
TMOJB3YEMOTO ¢ MATPHICH MAHCICH COTHCYHBIX 3JICMCHTOB, MOKA3AHHOW HA (PHT. 4, WLTFOCTPHPYIOIIUC MOAA-
BAEMOC HANMPSDKCHUC B 3aBUCHMOCTH OT BPEMCHH.

Ha ¢ur. 6 npuBeacHA MPUMEPHAS CTPYKTYPHAS CXEMA, HIUTFOCTPHPYIOINAS CINC OWH AIbTCPHATHBHBIA Ba-
PHAHT OCYIIECTBJICHHUI CHCTEMbI YIPABICHHA COJHCYHBIMH JICMECHTAMH, MOKA3aHHOW Ha (Hr. 3, B KOTOPOM
MaTPHIA MAaHENCH COJTHEYHBIX 3JCMEHTOB IOAKJIFOUCHA K CXEME YCTPOHCTBA U1 TCHEPHPOBAHUS HUMITYIHCOB
HANIPSDKCHAL.

Ha ¢wur. 7 nmpuseneHa npuMepHast popMa CUTHAJA, HCTIOJIB3YEMOT0 C MATPHULCH MAHETICH COTHEYHBIX 3JIC-
MEHTOB, IPUBEICHHOH HA (DUT. 6, WILTFOCTPUPYIOIAS II01aBAEMOC HANPSKCHUE B 3aBHCHMOCTH OT BPEMCHH.

Ha ¢ur. 8 npuseacHa nmpuMepHAasi CTPYKTYPHASI CXeMa, WILTIOCTPUPYIOINAS OTUH BAPHAHT OCYILECTBICHUS
CXEMBI YCTPOICTBA Uil TCHEPUPOBAHMUS HMILY TbCOB HATIPSKCHIL, IOKA3aHHOM HA Qur. 6.

Ha ¢ur. 9A mpuBeneHa mpuMepHas CTPYKTYPHAs CXEMa, WILTIOCTPHPYIOINAS aJbTCPHATUBHBIM BAPHAHT
OCYIIECTBJICHHS CHCTEMBI YIIPABICHH COJMHEYHBIMH 3JIEMCHTAMH, MOKA3aHHOH Ha (ur. 4, B KOTOPOM CHCTEMA
VIPABICHUS COTHEUHBIMHE 3JIEMEHTAMH COACPKHUT CXCMY YIIPABIICHIL.

Ha ¢wur. 9B mpueeacHa mpuMepHas OMOK-CXCMa, HIUTFOCTPHPYIOIIAS THATPAMMY COCTOSHHH I CXCMBI
YOpaBICHHSA, OKA3aHHOH Ha (hur. 9A.

Ha ¢wur. 10A npusenena npuMepHast CTPYKTYPHAS CXeMa, WILTFOCTPHPYIOINAS aTbTCPHATUBHBIA BAPHAHT
OCYIIECTBJICHHSI CHCTEMBI YIIPABICHH COJIHEYHBIMH 3IEMCHTAMH, MOKA3aHHOW Ha ()ur. 6, B KOTOPOM CHCTEMA
VIPABICHUS COTHEUHBIMHE 3JIEMEHTAMH COACPKHUT CXCMY YIIPABICHIL

Ha ¢wur. 10B npuseacHa mpuMepHasa OJOK-CXeMa, HIUFOCTPHPYIOIIAS JHATPAMMY COCTOSHHH TSI CXEMBI
YIpaBICHHUA, IOKAa3aHHOH Ha (ur. 10A.

Ha ¢ur. 11A-11C npuseneHs! nmpuMepHbIC (DOPMBI CHTHANIOB, HIUTFOCTPHPYOIINE BAPHAHT OCYIIECTBICHUS
3aBHCHMOCTH VJIYYIICHHOTO BBIXOJHOTO TOKA (DOTO3ICKTPHUCCKOTO YCTPOMCTBA, MOKA3AHHOTO HA (ur. 3, oT

-5.



035235

MOJIABACMOT0 HANPSKEHMS, YaCTOTHI CIICAOBAHIS UMITYJIbCOB U JUTHTSIIBHOCTH UMITYJIbCA.

Cnenyer ormeruth, 94TO QUrypbl H300pasKeHBI HE B MaclITade W 4TO 3JIEMEHTHI MOJA00OHBIX KOHCTPYKLHHA
unu GyHKumi, Kak npasBuio, 0003HAYEHbl OAWHAKOBBIMH CCHUIOYHBIMU TMO3ULMSIMH C LIEJIBbIO MILTIOCTPALUH Ha
Bcex ¢urypax. Crenyer TakKe OTMETHTb, 4TO (UIYPHI NPEIHA3HAYEHbI TONBKO UL OOJErdeHHs OIMHCAHUsI
NPEANOYTUTEIBHBIX BAPHUAHTOB OCyIecTBIeHus. [laHHble QUrypbl HE OTPAKAIOT KAKAbIH aCMeKT OMHCAHHBIX
BapUAHTOB OCYIIECTBJICHHUS U HE OrPAHUYMBAIOT 0OBbEM HACTOSILIETO H300PETEHHSI.

MoapoGHoe onycaHue NPeANOYTUTENbHBIX BAPHAHTOB OCYLIECTBJIEHHS

ITockonbKy MMeroIIHecs B HACTOSIIEE BPEMsl CHCTEMBI COJTHEYHBIX 3JIEMEHTOB HE MOTYT MaKCHMAIbHO
YBEJIMYUTh BBIXOAHYIO MOINHOCTH (DOTORIEKTPHYECKOTO 3JIEMEHTa, CHCTEMa COJIHEUHBIX 3JIEMEHTOB, KOTOpas
YBENHUYMBACT [OBHKHOCTD 3JIEKTPOHHO-ABIPOYHBIX [ap U YMEHbIIAET TOK NMPH PEKOMONWHALUK B MOy IPOBOJI-
HUKOBOM MaTepHae, MOXeT OKa3aTbCsl BOCTPeOOBAaHHOH M 00ECIeUNTh OCHOBY JJISl ITHPOKOTO JHANa3oHa CHC-
TEM COJIHEUHBIX 3JIEMEHTOB C TEM, YTOObI MOBBICHTE KO3((GHUUMEHT MOJE3HOrO ASHCTBHUS M BBIXOJHYHO MOILI-
HOCTb COJTHEUHBIX 3JIEMEHTOB, BBITIOJIHCHHBIX B BHJIE MAHENH COJHEYHBIX 3JIEMEHTOB. DTOT PE3yJIbTAT MOXET
OBbITb JOCTUTHYT B COOTBETCTBHUHU C OJHHM BAapHAHTOM OCYILECTBIICHHs, PACKPBITHIM B JAHHOM H300PETEHHUH, C
nomotpio cucreMbl 300 yrpasieHus: COTHEYHBIMHU 3JIEMEHTAaMHU, Kak MoKa3aHo Ha ¢ur. 3.

Obpamasics k dur. 3, cucrema 300 ynpaBiaeHus COJIHEYHBIMH 3JIEMEHTAMU MMOAXOINT LIS HCIIOIb30BAHMUS
C IIHUPOKHUM IHAra3oHOM (OTOIIEKTPUUECKHUX YCTpo#cTB. B omHOM Bapmante ocyiuectBienusi cucrema 300
YIPaBJICHHs] COJTHEYHBIMHU 3JIEMEHTAMHM MOJKET ObITb MPUTOAHA MUl HUCIOJB30BAHUS C COJHEYHBIM 3JIEMEHTOM
100, nokasauueiM Ha ¢ur. 1. Hampumep, conmueunsiii sanement 100 MOkeT MpeACTaBISITH JIIO0OE MOAXOASLIEE
HOKOJIEHHE COJTHEYHBIX 3JIEMEHTOB, TAKHX KaK 3JIEMEHTBI Ha ITOUIOXKKE U3 KPHCTAIMYECKOTO KpeMHus (IepBoe
MOKOJIEHHE), TOHKOIUTEHOYHbIE COJIHEUHbIE 3JIEMEHTDI, BKIFOUAs 3JIEMEHTbl Ha OCHOBE aMOP(HOro KpEMHHs
(BTOpOE HOKOJIEHHE), W/UITK 3JIeMEeHThl TpeTbero nokosneHus. Cucrema 300 ynpasneHus COJIHEYHBIMH 3JIEMEH-
TaMHU TPEHMYINECTBEHHO MOXKET OBITh HCIIONIb30BaHA C JIFOOBIM HMOKOJICHHEM COJHeuHoro snemenrta 100 6es
KOHCTPYKLHMOHHBIX W3MEHEHHH U CBA3AHHBIX C HUMH HEJOCTAaTKOB. B Ipyrom BapHaHTe OCYIIECTBICHHS CHCTE-
Ma 300 ynpaBieHHUs COJTHEUHBIMH JIEMEHTAMH MOXET OBITh IIPUTONHA IS HCIIOJB30BAHUS C HECKOIBKUMH COJI-
HeuHbiMu 3jiementamu 100, Hanpumep, ¢ naHensimu 10 CONHEYHBIX 3JIEMEHTOB, MMOKa3aHHbME Ha ¢ur. 2. Kak
OBLUIO PACCMOTPEHO paHee, HECKOJIBKO COJTHEYHBIX 3jieMeHTOB 100 MOTyT OBbITh MOAKIIFOUEHBI (TIOCIEI0BATENBHO
W/WIK mapajuienbHO) BMecTe st 00pasoBanust manenu 10 conmHeuHpx smemeHtoB. [lanenu 10 conHedHbIX 31€-
MEHTOB MOTYT OBbITh YCTAHOBJIEHbI HA OMOPHOM KOHCTPYKLMHU (HE MOKa3aHa) MyTeM Ha3eMHOH yCTaHOBKH, yCTa-
HOBKH Ha KpbIIlIE, C TIOMOIIBK CHCTEM CIISKEHHMS 32 COJIHLEM, HEMOBHIKHBIX PEEK U TaK JaJjiee, U MOTYT ObITb
UCTIONIb30BAHBI KaK JUISl HA3EMHBIX, TaK M JUIT KOCMHYECKUX OOPTOBBIX YCTPOHCTB. AHAJIOTHYHBIM 00pa3oM CHC-
tema 300 ynpaBieHust CONMHEUHBIMH 3JIEMEHTaMH NPEUMYIIECTBEHHO MOXKET OBITh HCIIOJIb30BaHa C JIFOOBIM MO-
KoyleHueM maHend 10 CONHEUHBIX 3JIEMEHTOB 0e3 KOHCTPYKLIHOHHBIX W3MeHeHHH manend 10 COTHEYHBIX 3ie-
MEHTOB U CBSI3aHHBIX C HUMH HEJOCTATKOB.

Kak mokasano Ha ¢ur. 3, poroanekrpuueckoe yeTpoicTBo 200 B3auMOAEHCTBYET C IEKTPHIECKHUM MOJIEM
250. B HEKOTOPBIX BapHUaHTaX OCYLIECTBIICHHUS MOJISIPHOCTh SJIEKTPUUIECKOro mosst 250 MoskeT ObITh MOJaHa JIu-
60 B OIMHAKOBOM HaIlpaBiieHHH, JTHOO B 00paTHOM HampaBieHUH ¢ MOSIPHOCTLIO a1ekTponoB 101a, 101b (moka-
3anbl Ha Qur. 1) B Gorosnekrpudeckom yerpoiicree 200. Hanpumep, eciu nmogava aiaexTpuueckoro mosist 250
OCYILECTBIIIETCS. B OJIMHAKOBOM HAINPABJIEHHH ¢ MOJSPHOCTHIO 35iekTponoB 101a, 101b B doToanexkTputeckom
yerpoiictse 200, snekrpuueckoe mose 250 BO3mEHCTBYET Ha 3JIEKTPOHHO-ABIPOYHBIE Mapbl B (HOTOIEKTPUYIE-
ckoM ycrpoiicte 200, npuknanpisas cuiy -€ E unu h'E 37eKTpoHy UK AbIPKe COOTBETCTBEHHO, YCKOPSs, TeM
CaMBbIM, TTOABIXHOCTD JIEKTPOHA U IBIPKH B HAIIPABJICHUH COOTBETCTBYIOIIUX NIEKTPOAOB. B KauecTse anprep-
HATHUBBI, €CIIH MOJSIPHOCTb SJEKTpUUecKkoro mojst 250 sBnsgercss oOpaTHOM, MOIBIKHOCTH 3JIEKTPOHHO-
JBIPOYHBIX Map B POTO3NIEKTPUUECcKOM yeTpoiicTBe 200 yMeHbIIaeTes, yBENUYHUBasi TEM CaMbIM TOK IPH PEKOM-
6uHaumu B dotosnexrpudeckom ycrpoiicrse 200. CooTBeTCTBEHHO, KOA)(HULUHEHT mone3Horo aeicTsus GoTo-
anektpudeckoro yerpocrsa 200 MoxkeT ObITh YMEHBIIEH IO YKEIaHHIO, HApUMep, sl YIPABICHHS BBIXOIHON
MOLIHOCTBIO (oTodnekTprdeckoro yerpoiictea 200. Kpome Toro, sanexrpuyeckoe nose 250, mogasaemoe Ha ¢o-
TO3JIEKTpUIeCcKoe yeTpoiicTBo 200, MOKET OBbITh, IO JKEJTAHUIO, CTATHYECKUM WJIM M3MEHSIOIMMCS BO BPEMEHH.
B cnyuae, xorna anektpudeckoe nojie 250 u3MeHsieTcst BO BpeMeHH, ajekTpudeckoe mosie 250 oOnanaer ycpen-
HEHHOH N0 BPEMEHHU BEIMYHHOH, KOTOpasl OTIIMYHA OT HyJs. BeIpaxasce mo-gpyromy, 4ucTas Cuia, JeHCTBYIO-
miasi Ha 3JIEKTPOHBI M ABIPKH, OTIMYHA OT HyJIst JUisl OOECIeUeHHUs] MOBBIIICHHOW MOJBUKHOCTH 3JIEKTPOHHO-
IBIPOYHBIX Tap GOTOIIEKTpHUecKOro yerpoiicraa 200.

[TpuMeHHUTENbHO K TPaAMLIHMOHHOMY conHeuHoMy ajementy 100, npuBenenHomy Ha dur. 1, npu orcyTer-
BuM BHemmHeld Harpy3ku 30 (mokasana Ha Qur. 1) mst cozmanust snektpudeckoro nossi 250 ua snexkrpoast 101a,
101b conneunoro siementa 100 MOskeT ObITh MOJAHO BHEIIHEE HANPSOIKEHHWE. B OJHOM BapHaHTE OCYILECTBIIE-
Hust anexkTpudeckoe nosie 250 (Hanpumep, Mexay snekrpotamu 101a, 101b) onpenensiercs ypaBHenveM 1

E — (VAPD_VP)

t
rae E - anexrpuueckoe none 250;
V app - HATIPSPKEHHE, TI0Z]ABAEMOE M3BHE K (POTO3NEKTPHIECKOMY ycTpoiicTsy 200,
V, - BEIXOZIHOE HanpsikeHue GoTosnekTpudeckoro yerpoicersa 200 (Hanpumep, ~30 B) n
t - TONIIKHA MOy IPOBOIHUKOBOTO MaTepuana B doroanexTpuueckom yerpoiictse 200 ot snekrpona 101a

(Vpasnenue 1)
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o 101b.

Hanpumep, npenmonoxum, 910 Vap,-V,=200 B (HOMPHAITBHO) ¥ TONIIHMHA t COCTABIAET MPUOIH3UTEITBEHO
0,02 cmM, snekrpuyeckoe moje 250 cocraBnser npudnuzutensHo 10 kB/cm. Kakx BuaHO W3 ypaBHeHHs 1, mpu
YMEHBIIEHUH TOMIKHEI t hoToanekTpuueckoro yerpoicraa 200 (Hampumep, menee 0,01 cMm) MOryT OBITH TTOIY-
4yeHbl Oonee CHITbHBIE ANeKTprUeckre moist 250 ¢ UCHONB30BAHUEM TEX Xe HITH Oosiee HU3KAX HAMPAKESHUH.

Kax y:xe roBopuiiochk Bbillie, GoTOdIEKTpHUeckoe yeTpoicTBo 200, KaK MPaBHIIO, ITUTAET BHEITHIOW Ha-
TPY3Ky, TaKkyto Kak Harpyska 30 comaeunoro snmemenTa 100. Ccpinasich Ha ypaBHEHHE 1, eClTi oavya BHEIITHETO
HampsHkeHUs V ap, OCYLIECTBIIAETCS HEIOCPEACTBEHHO Ha (hoTO3IeKTprYeckoe yeTpoiicTBo 200, KoTopoe muTaeT
BHEIIHIOW Harpy3ky 30, BHemHss Harpy3ka 30 MOXKET COIepskaTh aKTHBHBIC COCTABIISIOIINE, KOTOPEIE TOTPed-
JAI0T TOK OT MCTOYHMKA II0JAaBAEMOr0O HANPSKEHHs V 5pp. Bblpaikasch Ho-IpyroMy, mnojada BHELIHENO HAIpPs-
KeHUS V ap, HA HOTOIMEKTPHIECKOE yCTpoHcTBO 200 MOkeT 3((PEKTHBHO TOCTABIATE MOIIHOCTE Ha OOIIYIO
CXeMy, 4TO TIPE/ICTABIICHO YPABHEHUEM 2:

— (Vapp)®

MOWHOCTb gy ppan = 2L (Vpasnenue 2)

rae Ry - monroe conporuBienue BHeTHeH Harpy3ku 30.

B HEKOTOPBIX CITydasx BXOJHAS MOIMHOCTH MOXET OBITH 3HAUUTEILHO OOJIBINE, UeM BBHIXOIHAS MOIIHOCTH
dboroanextpuueckoro ycrpoiicrsa 200. CoorBerctBenHo, cuctema 300 ymnpaBneHust HOTOIIEKTPUUECKUMH dJTe-
MEHTAMH BBIIOIHEHA C BO3MOKHOCTBIO TOAAYH AEeKTprdYeckoro moiist 250 Ha (OTO3IEeKTpHIEcKoe YCTPOUCTBO
200 6e3 BBeacHUs Oonblied sHEPrHH, YeM (oToaneKTpruueckoe yerpoictBo 200 cnocoOHO MPOW3BOIUTD, HITH
OonbLie# sHEPTrUM, YeM ObUTO OBl MOMyYEHO IyTeM MOJAYd JIEKTPHUECKOrO HOJs HAa (POTOIIEKTPHUSCKOE YCT-
poticteo 200.

Cucrema 300 ynpasneHus CONHEUHLIMH 3JIEMEHTAMH MOXKET I10J1aBaTh BHEIIHEE HANpsKeHHE V ap, HA (o-
TO3NEKTpUuIecKoe ycTpo#cTBo 200 ¢ HCIONb30BAHUEM JIFOOBIX MTOIXOSIIUX CPEACTB, ONUCAHHBIX B NAHHOW 3a-
SIBKE, B TOM YHCIIE C UCTIONBL30BAHMEM MEPEKrouaTesis 55, kak mokazano ua ¢ur. 4. Obparasce k dur. 4, poro-
IIEKTPHUIECKOe YCTPOUCTBO 200 MOXKET MPEACTABIATE JIIO00E KOJTHUECTBO (POTOIIEKTPHUECKHX YCTPOHCTB, Ta-
KUX Kak conHeuHbli snemenT 100 u/vwnu manenu 10 COMHEUHLIX 3JIEMEHTOB, Kak nmokasano. [lanenu 10 comaeu-
HBIX 3JIEMEHTOB COSJIMHEHBI C TIePeKIIoYareneM 55, TAKAM Kak OJHONOJFOCHBIH, ABYXIIO3UIMOHHBIH (MIIK HA TPH
HATIPABJICHHUS) TEPEKITIOUATeNb, KAk MOKA3aHO. B OMHOM BapuaHTe OCYIIECTBIICHHS MEPEKIFOUaTeNlb 55 Takxke
MOJKITFOYEH K UCTOYHUKY 50 HANpsKeHUs W BHEIDHeH Harpys3ke Ry (Hampumep, moka3aHHOW B BHAE WHBEPTOPA
31). UuBeprop 31 moxer npeoOpa3oBHIBATE TOCTOSHHBIE HANPSKEHUE W TOK B IIEPEMEHHBIE HAIPSKCHHE U TOK,
KOTOpBIE, KaK MPaBHIIO, COBMECTHMBI ¢ HANPSPKEHHEM M YaCTOTOH ¢ TPATUITUOHHBIMH SIEKTPHUECKAMH CETIMH
MEPEeMEHHOI0 HampsKeHus. Brixomgnas vacTora mHBepTopa 31 M aMIutMTyJa MEPEMEHHOTO TOKA/HANPSIKCHHS
MOTYT 3aBHCETh OT CTPAHBI, MECTOIOJIOKCHHS U MECTHBIX TPEOOBAHMM CETH.

Hcrounnk 50 HAMPsHKEHUST MOXKET COLEPIKATh JIFOOBIE MOAXOIAIINE CPEACTBA A1 MOLIePKaHuUsI OCTOSH-
HOTO HANPsDKEHUS, B TOM YHCIIE UICATbHBIE HCTOYHUKH HANPSIKEHUS, YIIPABSIEMbIe HCTOYHHKYA HATPSDKECHUS H
Tak gajyiee. TeM He MeHee, B HEKOTOPHIX BapMAaHTAX OCYIIECTBICHUS, TAKUX KAaK BAPHAHT OCYIECTBIICHUS, TTOKA-
3aHHBIM HHXE CO CCBUIKOM Ha ¢ur. 9A, mcrounmk 50 HAMPSOKEHUST MOXKET MMETh MOJAAOICeCs W3MEHCHHIO,
peryjimpyeMoe BBIXOAHOE HamnpsbkeHWe (HampuMep, HampsykeHHe, M3MeHsolneecs BO Bpemenw). Opran 45
yOpaBJIeHUs MepeKsroUaTess (MM KOHTPOIUIEP) MOAKIFOYAETCS K MEePEeKIIIoYarenio 55, yTo0bl yIpaBiiTh |-
TENBHOCTBIO COCAMHCHUS /WM YaCTOTOW TEPEKITIOUCHHS, HAPUMED, MEXKIY MCTOUHWUKOM 50 HAmNpsuKeHWs! U
uHBepTOopoM 31 ¢ maHenso 10 comHeuHbIX a1eMeHTOB. KoHTposmep 45 nepekmodaTenss MOKeT ObITh peIBapH-
TeJBHO YCTAHOBIEH I PabOTHI ¢ PUKCHPOBAHHON [UIMTENBHOCTEIO D mepekiouenns u 4actoroi f mepexiro-
yenus (nokazansl Ha Gur. SA-C). Hanpsokenue, nogaBaeMoe B MEPBOM MOJOKESHHUH MEPEKIIFOUATENS 55, MOXKET
OBITE (DUKCHPOBAHHBIM W 33aBHUCETH OT UCTOUYHHKA 50 HampsokeHWs. B HEKOTOPBIX BapwaHTaX OCYINECTBIICHHUS
BEJTMUYUHA [TOJaBAEMOTr0 HANPSKEHUS UCTOYHUKOM S50 HATPSIKEHUS], JITUTEIBHOCTh D COeIMHEHMS /UM JacTO-
ta f mepexIroueHrs MOTyT OBITE 3apaHee yCTAHOBJICHBI H/WIJIH U3MEHSTHCS B 3aBUCHMOCTH OT YCJIOBHHM HATPY3KH.

Hanpuwmep, nepexntouarens 55 coeauaser nanenu 10 COTHEUHBIX IEMEHTOB ¢ UCTOUHUKOM 50 Hampsike-
HHUS B [IEPBOM IOJOKEHHUH (KaK MOKAa3aHO CTPEKod B mepekitouarene 55 na dur. 4). [Ipu coequneHuu B mep-
BOM IOJIOXKEHHE HCTOYHHK 50 HAIPSKEHHS IIOJAET HANPMKEHHE V oy, Ha dMekTponsl 101a, 101b (moxasansr Ha
¢wur. 1) mareneii 10 cONHEYHBIX SIIEMEHTOB W HABOJIUT 3MeKTpruueckoe moie 250 (mokasano Ha Gur. 3) Ha Kax-
myto maHenb 10 comHeunbix saemenToB. [locme Toro, kak anexrpuaeckoe moie 250 610 chopMUPOBAHO HA TIa-
Henmr 10 CONMHEUHBIX 3JIEMEHTOB, IEPEKITIOUATeNh 55 MePEKITFoYaeTcs I CoeNnHeHus naHened 10 COTHeUHbIX
aneMeHTOB ¢ mHBepTOopoM 31 (T.e. Harpy3ko# Rp) Bo BTOopoM nonoxenuu. CooTBeTCTBEeHHO, HCTOUHKMK 50 Ha-
MPSEKEHUST MOXKET 00eCIeUnTh 3jIeKTprueckoe mojie 250 6e3 0MHOBPEMEHHOTO COSAMHCHUS ¢ maHemsiMu 10 coji-
HEYHBIX JJIEMEHTOB B HHBepTOpOoM 31. Takum 00pa3omM, CHOBA CO CCBUIKOW Ha ypaBHEHHE 2, 0Jada BHEIIHErO
HanpsoKeHHs V op, HE T03BONsIET Harpyske Ry (manpumep, nHBepTOpy 31) MOTPEONATE TOK HEIOCPEACTBEHHO OT
ncrounuka 50 Hanpsokenus. [logaua snextpudeckoro momns 250 Ha manenu 10 COTHEYHBIX 3JIEMEHTOB MOMKET
YBEIMYATH TOK M BBIXOJHYIO MOIIHOCTH TaHeJied 10 CONHEYHBIX SIIEMEHTOB HA 3aJaHHYIO BETHYHWHY IPH CO-
CIMHCHAH BIOCTEACTBUH TaHeneH 10 COMHEUHBIX 3JIEMEHTOB ¢ HHBEPTOPOM 31 BO BTOPOM MOJIOKEHUH. 3aaH-
Has BEJIMYWHA 3aBUCUT OT MHTEHCHUBHOCTH CBETA, MAJAIOIIEro Ha maHend 10 CONMHEYHBIX 3IeMEHTOB, HaIpPsKe-
HHS V ppp, TOJABAEMOTO HA MaHenH 10 CONMHEYHBIX JIIEMEHTOB HCTOUHMKOM 50 HAPSKEHHS, TONIIMHEI TIAHETEH

-7 -



035235

10 cosiHeUHBIX HJIEMEHTOB, 4acTOThl f, ¢ KOTOPOi ucTouHKK SO HanpsokeHUs coenuuseTcs ¢ naxeasimu 10 con-
HEYHBIX 3JIEMEHTOB, U KOd((ULMEHTA 3aMONHEHUs IPOLecca MEePEKIIOUSHUs MEXIY MEPBbIM MOJOXKECHUEM U
BTOPBIM TIOJIOKEHUEM, MPHU 3TOM KO3 (DULMEHT 3aM0IHEHUS OTIPEISNACTC KaK HHTEpPBal BPEMEHH, KOTAa NaHe-
7y 10 CONHEUHbIX 3JIEMEHTOB COEAMHEHBI C UCTOYHUKOM 50 HampsHKEHWs, NENCHHbIH HA BpeMs MEPEKIIOUEHU
1/f (1.e. ymMHOXKeHHbII Ha yacToTy f WK IeNeHHbIN HAa BeCh nepuoj curHana). Ciefyer OTMETUTb, 4To BpeMsi D
AJUTETIbHOCTU NepeKitoueHus, yactoTa f nepekintoueHns 1 K03 PULMUEHT 3aN0IHEHUS BCe ABIAIOTCA TaKUMH
B3aMMOCBS3aHHBIMH BENMYHHAMH, YTO ONPEACICHHUE 3HAUECHHUIT TFO0BIX BYX W3 BETUUYMH MO3BOJIET ONPEICTUTD
TPEThIO BEIMUMHY. Hanpumep, ycTaHOBIGHHE YAaCTOThI MepekIoueH U Ko GuLMeHTa 3a10IHEHHS MO3BOJAET
onpenenaTs Bpemsi D anurenbHOCTH nepekitoueHus. Hampumep, B yClIOBUsSIX BbICOKOM MHTEHCHBHOCTH CBETA
MOBBILICHUE BBIXOJHONH MOLIHOCTH MOXKET ObITh mopsaka 20%; B YCIOBUAX HU3KOH ocBeleHHOCTH - S0+%.

BapwuanT ocyimecTBiieHus, MOKa3aHHbIH Ha GUT. 4, TPEUMYIIECTBEHHO 00ECTIEUNBAET INEKTPHUECKOE TTONe
250 na doToanekrpudeckom yctpoiictee 200 6e3 HE0OX0AMMOCTH M3MEHeHNs Taneneit 10 CoMHeuHbIX NeMeH-
TOB W/WITW COTHEUHBIX 37ieMeHTOB 100, TperycMaTpuBarOINero JOTOTHUTEIbHBIE BHEIITHAE IEKTPOIbl. B Heko-
TOPBIX BapWaHTax OCYIIECTBIEHWS YCTPOHCTBO XpaHEHWS YHEPTHM, Takoe Kak KoHjeHcartop 41, xarymka 42
WHAYKTUBHOCTH ¥/WJTH aKKyMyJIaTopHas Oarapes 43, MOKeT OBITh pa3MelreHo Tepelx WHBepTOpoM 31, uToOb
TOZaBUTh JIT0ObIe ocnabieHus HanpskeHus, HabmroaeMblie WHBEPTOpOM 31 B TO BpeMs, KOT/a NepeKIrouaTelb
55 HaxoauTCA B MEPBOM MoOJI0keHNH. COOTBETCTBEHHO, B TO BpeMs Kak MHBepTop 31 (T.e. Harpyska) oTcoeau-
HeH oT naHeneil 10 COTHEeUHBIX 37IEMEHTOB, KOT/a MepeKTodaTens 55 HaXOAUTCS B TIEPBOM MOJI0KEHUH, U JJICK-
Tpudeckoe more 250 dpopmupyercs Ha marenw 10 COTHEUHBIX 3NMEMEHTOB (T.€. Ha BpeMs D MepexIroueHws, mo-
kazaHHoe Ha (ur. SA-D), ycTpoicTBO XpaHeH!s YHEPIUN CHA0kaeT sHeprrel nHBepTop 31, YTOOBI MOAIePKHU-
BaTh TOK, TIPOTEKAIOUIMI B TEUEHWE 3TOTO MHTEpBaja TepeKToueHus. BoIipaxkasch Mo-ApyroMy, YCTPOWCTBO
XPaHEHUs IHEPTUU MOXKET Pa3psHKATHCS B TO BpeMsl, Korja naHenu 10 CONHEeYHbBIX 3IEMEHTOB 0TCOSMHEHB OT
nHBepTopa 31.

Takum o0pazom, He TpeOyeTcsl HEMPEPHIBHO MOABATh MIOCTOSHHOE HANPSHKEHWE 0T McTouHuKa S50 Hamps-
JKEHUsI, KOTOPOE, B CBOIO OYEPE/b, CO3AACT JneKTpuueckoe nose 250, utoObl YBUACTH YIYUIICHUE BBIXOAHOMH
MolHocty naseneit 10 conHeunslx aneMeHToB. Hanpumep, npu 1uTeabHOCTH BpeMeHd D nepekitoueHus, co-
crassoweii Homunanbuo 10-2000 He, V,uy,, cocTapstomemy nomunanbhio 100-500+ B, u yactote f nepekito-
ueHusl, coctapisoweid 20 MKC, MOKET ObITb MCHOJIB30BAH KOI(D(PULMEHT 3amoJHEHUA, COCTABISAIOLMHA HOMU-
HanmbHO 0,1-10%. Karynika 42 wHAYKTUBHOCTH, KOHAeHcaTop 41 wwnu akkymynstopHas Oatapest 43 BbiOupa-
F0TCS TAKUM 00Pa3oM, YTOObI MIMETH JOCTATOUHBIH pa3mep Ui 00eCeyeHns] JOCTATOUHOTO paspsaaa B TO BpEMs,
koraa nmaHenu 10 COMTHEUHBIX 3IEMEHTOB OTCOEIUHEHBI, a NMEeKTpuUeckoe moje 250 nomaetcs ¢ pasMeIleHneM
Ha maHeax 10 COMHEUHbIX 3JEMEHTOB, HE BbI3bIBAas OCIAONICHUS HampsibKeHUs Ha Bbixoae MHBeptopa 31. Ha-
npuMep, pasmep KonaeHcatopa 41, KOTOpbIii pazMelaeTcs napauie/bHO ¢ Harpy3koit (Hanpumep, UHBEPTOPOM
31) onpenensercs NpUeMJIEMbIM CHU)KEHUEM HAMPSHKSHUS, KOTOpOe MHBEpTOP 31 MOXKET JOMyCKarh B TeUCHUE
Bpemenn D mepexmouenns. HampuMep, eciv CHIDKEHHE HapsHKEHHs B TEUEHNE BPEMEHH D TiepekITroueHns He
TODKHO OBITH MeHbIne, 4eM 90% MakcHMaTbHOTO HAIPSKEHHS, TEHEPHUPYEMOTO (POTOINEKTPHIECKIM YCTPOA-
ctBoM 200, KOH/IEHCATOP AOKEH UMETh pa3Mep B COOTBETCTBUH C yPaBHEHWEM 3.

-D

W (Vpasnenue 3)

Cp =

rae D - AnuTensHOCTh COeTMHEHIS TISPEKITFOUaTeNs C NUCTOUHUKOM S50 HampsKeHUs 1

MaxV - He0OX0ANMBIH MTPOIIEHT 0T MaKCUMAalIbHOTO HaNpspkeHus, (Harmpumep, 90% B NpUBEACHHOM BbILIE
TIpUMepe).

AHaTOTWYHBIM 00pa30M MOTYT OBITh PACCUMTAHBI MHAYKTHBHOCTD W/WITH aKKYMYJISATOpHas Oatapes.

Ha ¢wur. SA mokazano ympasisiiolnee HarpsskKeHHe KOHTposiepa 45 TepeKrouaTesst B 3aBUCHMOCTH OT
BPEMEHH 15 aKTUBALMK M YIIPABJICHUA NEepeKiouaTenieM 55 ¢ ucnonab3oBanueM cuctembl 300 ynpasnenus ¢o-
TODJIEKTPUUECKUMHU dJIGMEHTaMK, NokazaHHOW Ha ¢ur. 4. B stom npumepe nanenu 10 cOMHEUHbIX 37IEMEHTOB
OTCOEAMHEHBI OT MHBEPTOPA 31 U COEAMHEHBI C HCTOUYHUKOM 50 HaNMpsKEHUs B IEPBOM [IOJIOKEHUU NEPEKITIOYa-
Tenst 55 B TeUeHUe JIUTENbHOCTH D, xoTopas nosropsieTcs yepes xaxapie 1/f ¢c. Ha ¢ur. 5B nokasano namps-
JKeHue ucTouHMKa 50 HampskeHus, oOecreynBaeMoe NepeKirouaTeseM 55 B NepBOM MOJIOKEHUH, B 3aBUCUMO-
ctu oT BpeMeHu. Ha ¢ur. 5C nokazaHo BbIXOJHOE HaNpsHKEHHUE mepekiiovatend 55 u3 nanenei 10 conHeuHbIx
3JIEMEHTOB (MPU NapalIeIbHOM COEIMHEHUH) B 3aBUCUMOCTH OT BPEMEHH Ha BBIXOJE Mepekioyarens 55, KoTo-
pblii TOAKIIOUACTCSl K MHBEPTOPY 31 BO BTOPOM MOJIOKEHUU. AHANOTM4YHBIM 00pazom, Ha ¢ur. SD nokazano
HalpsKeHUE B 3aBHCUMOCTH OT BPEMEHH Ha BBIXOJE MEPEKIoYaTesisa 55, KOTOPbIH MOAKIIOUEH K HHBEpTOpY 31,
UMEIOLIEMY TOAKIIFOUEHHBI MeKy HUMU KoHAeHcaTop 41.

[NaneHue HanpspKeHUsA, MPUHUMAaEMOro UHBepTopoM 31, mokasanHoe Ha Gur. 5D, B KOHLE JIMTENBHOCTH
D nepexnmrodeHust peanoaracT CHIKEHNE HaMpsKEHNs, PACCMOTPEHHOE BbIe. CHIKEHUE HANPsUKEHNS 3aBU-
CHUT OT pasMepa kKoHaeHcaTopa 41, karymmku 42 WHIYKTUBHOCTH W/HITH aKKyMYJIATOpHOU GaTtapeu 43. B oxHOM
mpumepe cucteMsl 300, KoTopas He CONEP)KUT KOHAeHcaTop 41, katymky 42 MHAYKTUBHOCTH WITH aKKyMYJis-
TOpHyI0 0atapero 43, HanpsDKEHUE, IOAaBAEMOE Ha BXOJ MHBEPTOpPa 31, BHICTYNAET B KAYECTBE BBIXOJHOIO Ha-
TIPSKEHMS, TIOKa3anHoro Ha ¢ur. 5C.

Ha ¢wur. 6 npesncTaBnen anbTepHATHBHBIN BapHaHT ocymiecTBIenns cuctembl 300 ympaBnenws (oToanex-
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TPUYECKUMHU DJIEMEHTaMK, NokasaHuoi Ha ¢ur. 3. Obpamiasice k dur. 6, porosnexkrpuieckoe ycrpoiicteo 200
MOKET MPEACTABIIATD JIE0O0e KOMHMIECTBO (POTOIIEKTPUIECKIX YCTPOHCTB, TAKUX KaK CONHEUHbI siemeHt 100
u/vnu navenu 10 conHEYHBIX 3JIEMEHTOB, Kak IokazaHo. Kak nokasano, nmadenu 10 COJHEYHBIX 3JIEMEHTOB CO-
€IMHEeHbI MapajUIeNIbHO, HO TaKXKe MOT'YT ObITh COSIUHEHBI MOCIeJ0BATENHHO U B JI000H KOMOMHALNY COeIHEe-
HUH.

YcrpoiictBo 60 Ui reHepHpPOBaHHS HUMITYJILCOB HANPSKEHUSI, TAKOH Kak TeHepaTop BBICOKOBOJIBTHBIX
UMIYJIbCOB, MOKET MOAABATh M3MEHSIOLIMICS BO BpeMeHH UMIysbe 71 HanpsbkeHus (kak mokaszaHo Ha ¢wur. 7)
Ha OJIHy WJIN HECKOJIbKO naHeneil 10 conHeuHbIX neMeHToB. B 01HOM BapuaHTe OCyILEeCTBIEeHHs JJINTEIbHOCTD
Dp umnynbsca 71 HanpsikeHHst MOKeT ObITb KOPOTKOW, HOMHHanbHO 10-2000 HC, M BenuumHa MOXeT ObITh
bonburoii, HomuaaneHo 100-500+ B. B BapuanTe ocyuiecTeieHus, MOKA3aHHOM Ha (HUT. 6, NPHIIOKEHHbIE Ha-
OPSIKEHHS, AJUTENIbHOCTh MMITYJIbCa, W YacTOTa CIICNOBAaHUsI UMIYJIbCOB (PUKCHUPYIOTCS Ha 33aaHHOM YPOBHE,
4T00OBI 00ECTIeYHNTh ONTHMAIIBHYIO [IPOU3BOAUTEIBHOCTb IIPH BBIOPAHHBIX YCIOBUSAX dKCcIuTyaTauun. Hanpumep,
€O cChUIKOM Ha ur. 6 u 7, ummysibe 71 HANPsIKEHUS UMEET [UTUTENLHOCTE Dp, COCTABIISIOIIYIO MPUOTH3UTETHHO
1000 Hc, atot umnysec 71 HanpsbkeHus: noeropsietcs ¢ nepuonom 1/f. JnurensHocts Dp umnynibca 71 Hampsi-
skeHus 1 yactora f ummynbca 71 HanpspKeHHsT BHIOUPAIOTCS TAKUM 00pasoM, 4TOOBI peakTHBHOE COMPOTHBIICHHE
KaTyIIKd WHAYKTUBHOCTU B MHBepTOpe 31 HampsikeHHs NpelCTaBiIsAo BbICOKOE IMOJHOE CONPOTHBIIEHUE IS
yerpoiicta 60 mys TeHepUPOBAHUS UMITYJIbCOB HAIPSKEHHUS, 3TO BBICOKOE TIOJTHOE COMPOTHUBIIEHUEM IT03BOJIAET
Pa3BHUBATBCS BBICOKOMY HampsbKeHHo Ha anekrponax 101a, 101b (mokasans! Ha dur. 1) naneneii 10 comHeuHbIX
3JIEMEHTOB U He OBbITh 3aKOPOUEHHBIM HHBEpTOPOM 31.

Kpowme Toro, Ha Bxome uHBepTOopa 31 MOTryT OBITH pa3sMelleHbl MOC/IENOBATEbHO BKIIIOUEHHbIE KATyIIKH
MHIYKTUBHOCTH (He MOKa3aHbl), 3TU MOCIIEN0BATENIbHO BKIIFOUEHHbIE KATYIIKH HHAYKTHBHOCTH CIIOCOOHBI MOJ-
Jlep>KUBaTh BXOJHOI Tok HHBepTOpa 31 M elicTBOBATh Kak BLICOKOYACTOTHBIN JIpOcCesb TakuM 00pa3oM, 4ToOb!
uMIysechl 71 HanpspkeHus He ocnabisuineb (Min (pakTHYeCKH He 3aKOPadMBaIMCh) aKTUBHON COCTaBISIOLIEHt
uaeepropa 31. Koadduumenr 3amonnenuns (Bpemsi UMITyJIbCa/BpeMsi Nay3bl) MOKET COCTABISITH HOMHHAIBHO
0,1-10%.

HarmpsokeHHOCTD 3JiekTpudeckoro mosist 250, mpuiioxeHHOro Ha GoTosnexTpudeckoe yerpotictso 200, 3a-
BHCHT OT KOHCTPYKLMHU (POTO3MEeKTpHUIecKoro ycrpoiicTea 200, Hampumep TONUKMHBI (POTO3IEKTPUIECKOTO YCT-
poiicra 200, MaTepuana u AMAIEKTPUUECKOI MpoHHLaeMocTH (oTosekTpudeckoro ycrpoiictea 200, makcu-
MAaJIbHOTO HampsbkeHus npobost Gorosnexktpudeckoro yerpoictea 200 u t.u. st umnynbea 71 HanpsoKeHws,
nokasaHHoro Ha ¢ur. 7, ananus Oypbe 370 HOPMBbI BOJIHBI IPUBOIUT K CEPUH UMIYJIbCOB C YaCTOTAMH (O=NWM,,
rae o,=2nf, a MOILHOCTE UMITYJIbCOB 3a4aeTCsl ypaBHEHUEM 4.

o (Vpasnenue 4)

sinnmt
V(w)= ZHTVMW ZE —;;;—

n=—oo

I7ie N - P LEJTbIX YUCeIT OT -0 JI0 100,

COOTBeTCTBEHHO, HMITYJIbC HyJIeBOro mopsiaka (T.e. n=0) nMeeT MOCTOSIHHYIO COCTaBIISFOLIYIO, KOTOpast
3aMBIKAeTCs uepe3 akTUBHYI Harpysky Ry. Ilepssrit mopsnok ummysbca 71 HampsokeHHs, IOZaBaeMOro Ha Ma-
Henmu 10 COMHEUHbIX 31eMEHTOB, npeacTasisieT co00i V ay, (1-Dp/f), rae Dp/f -xosdduunent sanonxHenus um-
nynbca, Dp - anurensHOCTh UMMy ibea U f - gacToTa cnepoBanus ummysbea. Tak kak HHAYKTHBHOCTb HHBEPTOpA
31 neficTByeT Kak BBICOKOE TMOJIHOE COMPOTHBIICHHE Z Ha UMIYbC 71 HampsOKEHUs, TeHEPUPYEMbId COTIIACHO
BapUaHTy OCYLIECTBJEeHHUs] HA Gur. 6 uMmysbe 71 BBICOKOrO HAmpsiKEHHs Pa3sBUBAETCSl HA KaXIOW M3 MaHeneit
10 conmHeuHBbIX 3J€MEHTOB, YTO, B CBOK OYepelb, CO3/1aeT BbICOKOE syekTpuueckoe nosie 250 Ha nmanensax 10
COJTHEYHBIX 3JIEMEHTOB.

Kak nokasaHo Ha ¢ur. 6, uaBeprop 31 HampspKeHUsI peAcTaBisieT coboi BHEMHIOW Harpy3ky Ry, OnHako
BHEIIHAS Harpyska Ry MoxkeT comep:kaTe 9UCTO aKTHBHBIE COCTABJIIOIINE, TIO3TOMY KOMIUIEKT KaTyIIeK HHIYK-
THUBHOCTH MO>KeT OBbITh pasMeLleH MOC/IeI0BATeNIbHO ¢ HArpy3Koit Ry, 4To0b! neficTBOBaTh B Ka4ecTBE BHICOKO-
YaCTOTHOrO Apoccens, 4To0bl ummynbe 71 Hanpsbkenus (1 anextpudeckoe nose 250) nopasancs Ha nanend 10
COJTHEUHBIX JJIEMEHTOB.

B yctpoticTe 60 1 reHepUpOBaHUS UMITYJIBCOB HAMPSIKEHUs, YTOOBI MOJAThH sKejJaeMblii UMIysibe 71
HaIpsKeHUsl, MOKET ObITh MCIIONIB30BaHO J11000e KonmudecTBo cxeM. OnHa Takas MpuMepHas cxema, UCIOJIb3ye-
Masi B ycrpoiictee 60 Ul reHepHpPOBaHUS MMITYJIbCOB HanpsbkeHHs, nokasaHa Ha ¢wur. 8. Kax mokasano, ycr-
poiictBo 60 sl TeHEPHUPOBAHHS MMITYJIBCOB HAMPSKEHHS CONEPXUT reHeparop 01 uMmynbcoB (He MOKa3aH),
HCTOYHHK 69 BBICOKOTO HampsikeHHs (HE MOKa3aH) M MEPeKIFOYArOLIMi TPAH3HUCTOp 68 Ui MPHKJIALBIBAHHS
umnysbca 71 BRICOKOTO HampsKeHUs K naHesissMm 10 COJTHEUHBIX 3JIEMEHTOB (HAMpPUMep, MEPEKIIFoUast BEIXOHOE
HanpsoKeHHe MCTOYHHKA 69 BBICOKOrO HampspkeHus Ha naHenu 10 CONHEYHBIX 3JIEMEHTOB), MOKa3aHHbBIE Ha
¢ur. 6. Yerpoiictso 60 111 reHepUpOBaHMS UMITYJIbCOB HAMPSKEHMS, TOKa3aHHbIH Ha (ur. 8, comepuT ycr-
POMCTBO, KOTOPOE MepenaeT 3eKTPUIECKHE CUTHAIBI MEXIY ABYMS JIEKTPHUECKH U30JIMPOBAHHBIMH CXEMaMH
C HCIIOJIb30BAHHEM CBETa, TAKOE Kak ONTpoH 02, 4ToObl M30JMpPOBaTh reHepaTop Ol HUMITYJIbCOB OT BBICOKO-
BOJIBTHOTO MEPEKTIOHAroIero Tpansucropa 68. IlpenmyiiecTseHHO, ONTPOH 62 MPENSTCTBYET BIMSAHUIO BBICO-
KOTO HampspkeHus (HampuMep, OT HCTOYHMKA 69 BBICOKOTO HANPSKEHUsT) Ha UMITyNIbCHbIH curHan 71. Cxema 62
ONTpOHa U300pakeHa ¢ BbIBOAaMH 1-8 M rmokasaHa Kak 4acTh BXOAHOH cxembl ycTpoiicTBa 60 niist reHepHpoBa-
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HUSI MIMITYJIbCOB HANPSIXKEHUSL.

Hcrounuk 63 HampsbkeHHst cMeleHus (He mokasaH) obecnednBaer rojady HampsbkeHus (Hampumep, 15 B
MOCTOSIHHOI'O TOKa) Ha ONTPOH 62 yisi moja4du HeoOXoAuMoro cmMelneHus ans ontpoHa 62. Konpencarop 64
H30JIUPYeT HCTOYHUK 63 HampspKEHUs! CMEIeH s, CO3/1aBasi Iy Th IIEPEMEHHOI0 TOKa JJIsl JIF00Oro CHrHajia rmocie
HCKAKEHUS] HCTOUYHUKA HAIPSKEHUS CMELIeHNs K onTpoHy 62. BeiBoas!l 6 u 7 onTpoHa 62 ABJAIOTCS BBIXOXAMHU
CHTHAJIa MEPEKITIOUEHHUs ONTPOHA 62, MCTIONB3yEeMOTr0 AJIsl IPUBENEHHSI B 1eHCTBHE BLICOKOBOJIBTHOTO MEPEKITIO-
yaforero Tpansucropa 68. [luox 66 - Takoit kak KpeMHHEBBIHl CTAOMIUTPOH - UCIOIb3YyeTCs AJIS yAep KaHHs
nopora MepPeKIIYeHHs TEPEKITFYAIONIero Tpansucropa 68 Beimie padoueil Touku auoma 60, ycTpasssi 000
IIyM OT CIIy9aifHOTO BKJIIOYEHHS MEPEKIIIOUAroIero Tpansucropa 68. Pesucrop 67 ycTaHaBIHBaeT TOUKY CMe-
meHus st 3arBopa G u smutrepa E nmepekmrouaromero tpansucropa 68. Korna HanpsikeHue, nomaBaeMoe Ha
BBIBOIBI 6 1 7 onTpoHA 62, MPeBBILIAeT MOPOT, YCTAHOBICHHEBIH PEe3UCTOPOM 67, MEPEKITIOUAIOLIHN TPAH3UCTOP
68 oTkpbIBaeTcs, U Mexay kosuiektopoM C u amutTepoM E BBICOKOBOIBTHOrO MEPEKIIOYAIOIIEro TPAH3UCTOPA
68 mportekaeT Tok. COOTBETCTBEHHO, BHICOKOBOJIBTHBINA MEPEKIIOYAIOIINH TPAaH3UCTOP 68 mpexncrasiser coboit
HUCTOYHHK IPUIOKEHHOTO BBICOKOTO HAmMpsDKeHMsA It maHeneil 10 CONHEWHBIX 3J€MEHTOB A0 TeX IOp, MOoKa
BXOJHOH MMIIYJIbC YTIPaBJIEHHUs reHeparopa 61 nMMmyabpCcOB HE MafaeT HWXKE YCTAHOBJIEHHOIO MOPOrOBOTO 3HA-
4yeHHs1 Ha G BBICOKOBOJIBTHOTO MEPEKITIOYAIOIIEr0 TPAaH3UCTOpa 68, 4TO OCTaHABIMBAET MPOXOXKACHHE TOKA Ye-
pe3 C-G, 3akpbIBasi MEPEKITIOYAOIIHI TpaH3uCTOpP 68.

Kak u B mpeapinyiux BapuaHTax OCYLIECTBJICHHS, OMUCAHHBIX BBIILIE, MOa4a 3JIEKTpHUUecKoro nojs 250
Ha naHenu 10 CONHEUHBIX 3JI€MEHTOB MOKET YBEJIMYHUTh TOK U BBIXOJHYIO MOINHOCTH maHened 10 comHedHbIX
3JIEMEHTOB Ha 3aJaHHYIO BEJIMYMHY IIPU COCAMHEHHH BIOCIEACTBUH K HMHBepTOpy 31 (Hampumep, B 3aBUCHMO-
CTH OT MHT@HCHBHOCTH CBETa, IAJaoIero Ha naHenu 10 COMHEeYHBIX 3/1€MEHTOB, HANPSKEHHUA V Ay, MOZABae-
Moro Ha na"enu 10 COMHEYHBIX 3JIEMEHTOB OT UCTOUHMKA 50 HanpsOKEeHUs, TOMIIMHBI naHeneil 10 conmHeuHbIX
3MEMEHTOB, [uinTenbHocTH Dp uMITynbea 1 4acToTsl f, ¢ KOTOpbIME UMITYJIbC 71 HampsoKeHHs MOAAETCs Ha MaHe-
s 10 COJTHEYHBIX 37IEMEHTOB, U TaK Aajiee). AHAJIOrHYHBIM 00Pa3oOM B YCIIOBHSX BBICOKOW HHTEHCHBHOCTHU CBe-
Ta yJIy4YIICHUEe BBIXOJHONW MOIMHOCTH MaHesel 10 CONHEYHBIX 3JIeMEHTOB MOXKET COCTaBITh mopsanka 20%; a B
YCIIOBHSIX HU3KOH OCBELICHHOCTH MOXKET COCTaBisiTh S0+%.

ViyunieHue XapakTepUCTUK (HOTOAIEKTPUUECKOro ycTpoiictsa 200, B3aUMOIEHCTBYIOLIETO C SJIEKTPHYE-
ckuM nonieM 250, MokeT OBITh M3MEPEHO KaK YBEJIMYEHHE TOKA KOPOTKOTO 3aMBIKAHHUSI COJIHEUHOTO 3IIEMEHTa,
I, Kak MoKa3aHo B ypaBHEHUH 5:

Tio= Tpase [1+ ¢(V(T, D/t ©) *mas— )] (Vpasnenue 5)

rae I, - TOK KOPOTKOTO 3aMBbIKaHUSI MPH OTCYTCTBHH BHELTHETO 3JICKTPUUYECKOro o 250 u

Pmax - MAKCHMaJIbHAS MOILHOCTb ONTHYECKOT0 U3JIyUeHHsl, IIOCPEACTBOM KOTOPO# J1t00ast JONONHUTENbHA
MOIIHOCTb HE CO3Ja€T JIIOOBIX OMOIHUTEIIBHBIX 3JIEKTPOHHO-IBIPOYHBIX Hap.

Tak xax yayd4mIeHne BBIXOJHOTO TOKA COTHETHOTO 3JleMeHTa 00yCIOBINBAETCS BO3NEHCTBHEM dJIEKTPHUe-
ckoro moyisi 250, To dopma ¢(V(x, 1), t, €) MokeT ObITE OMHCaHA ypaBHEHHEM O:

c(V(x, ), t, €) = m(t, €)Vapp*(1-exp(t/15 ) *exp(-ficcay/f) (VYpasnenue 6)

B ypasuenuun 6 m(t, €) 3aBucur ot gorosnexkrpuieckoro ycrpoiicraa 200.

Yiyuiuenue TOka KOPOTKOTO 3aMbIKaHHs Ly, u3-3a 3nekrpudeckoro nosst 250 mMokeT ObITh JTHHEWHBIM B
OTHOIIEHHH TIOAAaBAEMOTO HAMPSKEHHA V upp. YIydIleHHe, HAOM01aeMoe M0 OTHOIIEHHIO K 9acTOTe CIIeoBa-
HUS IMITYJIbCOB, MIMEET XapakTepHyro ckopocThb cnafanus (1/fyec,y) U XapakTepHusyeTcsl SKCIIOHEHIHATbHOCThIO
10 OTHOIIEHMIO K 4acToTe f ciieoBaHns UMITy/IbCOB. Y TydlleHHe, HaOlroaaeMoe B OTHOLECHUH JUIUTEIbHOCTH T
HMIIyJIbCA, MOXKET TaK¥Ke XapaKTepH30BaThCsl SKCIOHEHLHMATbHOCTHIO M OMHCHIBATh, KaK ObICTPO MOAaBaeMoe
HAMNPSIKEHUE V ap, JOCTUTAET MOJHON BENUYMHBI. YjyulleHue, HaONofaeMoe B OTHOLIEHUH AJIMTEIbHOCTU T
UMITYJIbCa, 3aBUCUT OT 0coOeHHOCTeH ycTpoiicTBa 60 [y reHepHpOBaHUs HUMITYJIbCOB HAMPSDKEHHsA. Y Benuye-
HUE€ TOKa KOPOTKOI'0 3aMbIKaHUs Isc B 3aBUCUMOCTH OT MMOAaBa€MOI'O HAIIPSKECHUS VApp> HacCTOThbI fCJ'le,E[OBaHI/ISI
HUMITYJIbCOB M [UTUTEIHHOCTH T MMITyJibca nokasaubl Ha ¢ur. 11A-C cooTBETCTBEHHO.

Ha ¢ur. 11A mokasaHo oxugaeMoe yIyqLIeHne TOKa KOPOTKOro 3aMbikaHust Ly, st manenn 10 coHeuHBIX
anemMeHTOB (nokasana Ha ¢Gur. 2) B 3aBUCUMOCTH OT BEJMYHHBI TTOJJaBAEMOr0 UMITyJIbca HanpsukeHus V app, Kax
MOKA3aHO, [UINTEJIbHOCTh UMITYJIbCA U YaCTOTA CIIEAOBAHMUS UMITYJIbCOB (PUKCHPOBAHBL, 8 BEJIMYMHA HAPSIKEHUS
umnyJibea uamensercs ot 50 xo 250 B. Viyuiwenue toka koporkoro 3ambikanust Alge Bo3pacTaeT HOMUHATIbHO
ot 0,1 no 2 A. UsmeHeHne Toka KOPOTKOTO 3aMbikaHusi Algc B 3aBUCUMOCTH OT MOJaBa€MOIr0 UMITYJIbca Hampsi-
skeHMsT V zpp TSI IEPBOTO MOPSIIKA SIBSIETCs mpubnusuTenbHo nuneiineiM. Ha ¢ur. 11B nokasano usMeHeHue
YIIy4IlIE€HHs TOKa KOPOTKOro 3aMbikaHust Algc B 3aBUCHMOCTH OT YacTOThI CIEAOBAHUS MMILYJIbCOB NMpU (pukcH-
POBaHHOW JUIMTENBHOCTH MMITyJIbCa U (PUKCHUPOBAHHOM HampsibkeHWH mmmyiibca. Kak mokasano va ¢ur. 11B,
yIydYIIeHHe TOKa KOPOTKOro 3ambikaHus Algc yMmesmaercsa mpubmusurtensHo oT 1,7 mo mpuOmu3HTENbHO
0,45 A mpu yBenuueHUH 4acTOThI ciienoBaHus UMITysib¢coB OT 10 1o 100 B mpoH3BOJIBHBIX €IHHHLIAX BPEMEHH.
Takoe noseneHue siBisieTcs1 TPUOIN3NTENBHO dKkcnoHeHranbHeM. Ha ¢dur. 11C nokasaHo nusmeHneHue yiyurire-
HUSI TOKa KOPOTKOro 3aMblkanust Algc B 3aBUCHMOCTH OT JUTHTEIBHOCTH UMITYJIbCa NPH (PUKCHPOBAHHOMN 4acTOTe
CIIEZIOBAHUsI UMITyJIbCOB U (PUKCHPOBAHHOM HMIIyJbCe HampspkeHus. s 9TOro mpumepa yiydllieHHe TOKa KO-
potkoro 3ambikanust Algc Bozpacraer ot 0 1o 1,2 A npu BO3pacTaHUU JUIMTENBHOCTH UMITYJIbCA IO BpeMeHH oT O
1o 2000.
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B xaxI0M M3 ONMHCAHHBIX BAPHAHTOB OCYLICCTBICHHUS, YBEIMYNBAA HAMPSKCHHOCTD 3JICKTPHUYCCKOTO MO
250 uepe3 anekrpoasr 101a, 101b commeunoro 3nemenra 100 wam manenn 10 COMHEYHBIX 3NEMEHTOB YBEIHIH-
BacTcsl KO3((HIMEHT MOJIC3HOTO NEHCTBU COMHEUHOTO 3nmeMenTa 100 mmm manemm 10, HanpuMep, BIUIOTH 10
MAaKCHMAJIBHOH 3JICKTPHUYCCKOH HANPSKCHHOCTH oA E ... MHavye roBops, Kak TONBKO HANPSIKEHHOCTH 3ICK-
TPHUCCKOTO TOJIA 250 TOCTHraeT MAKCHMAJBHOH HATIPSKCHHOCTH, CKOPOCTD 3JICKTPOHHO-IBIPOYHOH PCKOMOH-
HAIIMU CBOAUTCS K MUHHMYMY. COOTBETCTBEHHO, MOXKET OBITh IIPEAIMOYTHTEIBHBIM BBIIIOTHUTE CXEMY YIIPABJIC-
HUSL (POTORIECKTPHICCKOTO YCTporcTBa 200 C BO3MOKHOCTBI0 MAKCHMAIBHOTO YBEIMYCHHS BBIXOJHOTO TOKA H
HATIPSDKCHUA MPH PA3THYHBIX YCIOBHAX SKCILTY aTallUH.

Hampumep, oOpamasacs k ¢ur. 9A, aarumk 33 ToOka B JATYHK 32 HANPSLKCHUA MOKA3AHBI TTOIKITFOUCHHBIMHA
K cucteme 300 ympasneHus (POTOINECKTPHUUSCKUMH JIIEMEHTAMHU, IMOKa3aHHOH Ha (ur. 4. Kak mokazaHo, naTunk
33 TOKa MOAKIKOYCH MOCICAOBATCILHO MEKIAY MAHENbI0 10 COMHEUHBIX 3JIEMEHTOB W MHBEpPTOpPOM 31. JlaTumk
33 TOKA MOXCT OTCJIC)KHBATH BBIXOIHOHN TOK MaHSTH 10 CONHCYHBIX 3ICMCHTOB. AHAJOTHIHBIM 00Pa30M, IaT-
YUK 32 HaMPSDKCHUA COSAWHEH MAPAIIICIBHO K MaHe M 10 COTHEUYHBIX 3IEMEHTOB U MHBEpTOpY 31 Ama otcne-
JKABAHUA BBIXOIHOTO HAMPSDKCHUSA NAHETH 10 CONTHEUHBIX 3JICMEHTOB.

Cxema 35 ympapieHHS NMOAKITIOYCHA KAK K JATUMKY 33 TOKA 4Uepe3 YIPABILIIOINE BBIBOABI 33a, TAaK M K
JaTYUKy 32 HaNpsCKCHWS Yepe3 YHpaBBiroImue BoBOABI 32a. Jlatumk 33 TOKa MOXET OBITh BCTPOCHHBIM HIIH
HHIYKIAOHHBIM H3MEPHTEIHHBIM OJIOKOM M M3MEPSCT BBIXOJHOM TOK maHeneil 10 COMHEYHBIX 371EMEHTOB. AHa-
JOTHYHBIM 00Pa30M JaT4HK 32 HANPSLKEHES HCIOIb3YETCS A1 H3MEPEHIS BBIXOTHOTO HATIPSDKEHHS maHeneH 10
COJIHCHUHBIX 3MEMEHTOB. [Ipom3BeacHIE TOKA, H3MEPEHHOTO JATYHKOM 33 TOKA, M HANPSDKCHHA, H3MEPEHHOTO
JATIAKOM 32 HAMPSLKCHHSA, MPCACTABIACT OO0 BRIXOTHYHO MOMIHOCTD, ICPSAABACMYEO OT maHeacH 10 comHeu-
HBIX 3JICMEHTOB K MHBEPTOpPY 31. B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHA JATYUK 32 HAMPSHKCHHA MOKET
TaKXE CIYKHTh B KAUYECTBE MCTOYHHKA IMHUTAHMS I CXEMBI 35 ympaBieHHI U ()yHKIHOHHPYET TOJIBKO A0 TEX
Top, MOKA NmaHemu 10 COMHEYHBIX 37IEMEHTOB OCBEIIAIOTCA M MPEAOCTABIAIOT AOCTATOYHYF) MOIMHOCTD JUIA AK-
THBUPOBAHMA CXeMbl 35 ympasiacHust. Cxema 35 ynpaBiacHUS JOMOIHATEIBHO MOJKIIOYACTCS K MEPEKIFOIATETIO
55, uT0OBI ONPEACTUTH BPEMEHA NMEPEKIIOUCHHUS M YaCTOTY, OMMCAHHBIC HIDKE CO CCHUIKOHM Ha ur. 4. Jimures-
HOCTh BPEMCHM HNCPCKIFOYCHHS H YACTOTHI MOKET OBITH PETYMHPYEMOH, 4TOOHI OAABATH HANPSKCHHE Vs, HA
manean 10 CONHEUHBIX 3IEMEHTOB TAKMM 00pa3oM, YTOOBI KAK TOK, CTCHEPHPOBAHHBI B COTHCYHOM HIICMCHTE
100 m H3MEpPEHHBIN AATYNKOM 33 TOKA, TaK M HANPSDKCHHE, H3AMEPEHHOE JATYMKOM 32 HAIPSDKEHHS, OBLTH MaK-
CHMAJIBHO YBEIHYCHBI IPH PA3IHYHBIX YCIOBHAX JKCIUTyaTAlUH, HANPUMEP, MPH OTIMYAIOMIMXCA HIH H3Me-
HSFOIIMXCS YCIOBUAX OCBEIICHHOCTH.

B oaHOM BapHaHTe OCYIIECTBIACHHA JIA MOJAYH JICKTPHUUECKOro moit 250 manens 10 cOMHEYHBIX 37e-
MEHTOB W3HAYAIBHO HE TCHEPUPYET MOIMHOCTH, HANPHMEP, B HOYHOE BPEMS WJH IPH I'ycToil obmauHoctu. [1o
Mepe TOro Kak maHead 10 COMHEYHBIX 3JIEMEHTOB OCBEINANOTCA (HANPHMED, B YTPEHHHE 4achl), maHexamu 10
COITHEYHBIX 3ICMECHTOB FEHEPHPYETCA HANPSOKCHHUE M TOK, M BBIBOJABI 324 HAUMHAKOT MOJABATH TOK U HATIPSIKE-
HHC B cXeMy 35 ympasiacHusa. Cxema 35 ynpaBicHHS COACPKAT HU3KOBOIBTHBIH HCTOYHHK MATAHUSA JIOTHKH (HC
TMOKA3aH), YTOOBI MPHUBOAUTH B ICHCTBHC YIPABIMIOMIYIO JIOTHKY B cxeMe 35 ympasicHusa. Cxema 35 ympasne-
HESI TAKKE COACPKHT MCTOYHUK 50 MUTAHMS 111 00SCIICYECHHS BHICOKOBOJIBTHOTO HCTOYHUKA NuTaHws. Mcrod-
HUK 50 HAPSDKCHUSI IMEET NMIEPEMEHHbIA BBIXOTHOW CHTHAJL, KOTOPBIH MOKET OBITH OTPETYJIHPOBAH C IIOMOIIBIO
CXEMBI 35 YIPABICHUS H OTBEYACT 34 MOJA4Y Vap, HA BBIBOA 38. BRICOKOE BBIXOAHOE HANPIKEHHE V Ap, CXEMBI
35 ympaBneHHsA YOPAaBIEIET BBIBOAOM 38 H COSOMHACTCA ¢ MepermovareneM 55. Beeoa 38 mcmonbs3yercsa A
NOMAYH HANPSDKEHMA Vap, YEPE3 MEPEKMOYATENDL 55 HA MaHemd 10 COIHEYHBIX 3JEMEHTOB. B 3TOM mpumepe
cxeMa 35 yOpaBIcHHA BHIIOIHCHA C BO3MOKHOCTBIO HE TOAABATh MHOO0C HATPSKCHHE Vs, HA MaHETH 10 con-
HEYHBIX 3JIEMECHTOB J0 TEX IOP, MOKA HMaHesIMH 10 COTHEYHBIX 3IEMEHTOB HE Oy/IeT CTEHEPHPOBAHO AOCTAaTO4-
HO MOIIHOCTH, YTOOBI AKTHBHPOBATh KAK HH3KOBOJBTHBIH HCTOUHMK ITMTAHMS JIOTHKH, TAK W BHICOKOBOJIBTHBIH
HCTOYHHK IMUTAaHWSI. B ambTepHATHBHOM BapHAHTE OCYINECTBICHHUS CxeMa 35 YIPaBICHUS MOXKET OBITH BBINOJ-
HEHA C BO3MOYKHOCTBIO MOAAYU 3ICKTPHUCCKOro Mo 250 U MAKCUMAAbHOTO YBEIMUYCHUS BBIXOJAHON MOILHO-
CTH, TaK KaK OCBCHICHHOCTh B TCUCHHC THSI YBCIMYMBACTCS M yMeHbImaercs. (Cxema 35 ympaBlIeHHS MOXKET
o0ecTeunTh NMEKTpUIEcKoe moje 250 u cTabMIM3HPOBATh BHIXOAHYEO MOIMHOCTH MaHenacH 10 conHeuHBIX 3ie-
MCHTOB B COOTBCTCTBHH C JIFOOBIM OTMCAHHBIM BBIMIC CIOCOOOM, BKTFOUAROIIAM Tporiece 9000, moKa3aHHbI HA
(ur. 9B.

Obpamasce k ¢ur. 9B, mpouecc 9000 BKIFOUACT HHUIHATH3AWIIO MOIMHOCTH HA 3tane 900. [locrarounas
MOIIHOCTh JAOJDKHA MPHUCYTCTBOBATh HA BBIXOAC MaHenaeH 10 COMHEYHBIX 31EMEHTOB A7 AKTHBALIUH KAK HU3KO-
BOJIbTHOTO MCTOYHMKA MUTAHUS JIOTUKH, KOTOPBIA MPUBOAMT B ACHCTBHEC YIPABJIOIIYIO JOTHKY B cXeMe 35
VIPABICHMS, TaK M BHICOKOBOJILTHOTO HCTOYHHKA MATAHUS, HCOOXOJMMOTO IS TOJAYM BBICOKOTO HATIPSHKEHI
HA BBIBOJ 38 M 4epe3 mepermnovarens 55. B KauecTBe aabTEPHATUBBI CXeMa 35 YIIPABICHHA MOXKET MUTATHCH OT
BHCIITHETO0 WCTOYHMKA (HE MOKA3aH) - HAMPUMEP, aKKYMYJLITOPHOH OaTapen, KOHACHCATOPA OONBINON EMKOCTH,
BHCIITHETO HCTOYHUKA MUTAHUA MEPEMEHHOTO TOKA - KOTOPBIH MO3BOIACT HU3KOBOJIbTHOMY HCTOYHHMKY MUTAHUA
JOTUKH (PyHKIMOHUPOBATh M CXEME 35 yIpaBJICHHA OTCIICKHBATh BBIXOJHYIO MOINHOCTH maHene# 10 cosrHed-
HBIX 3JICMEHTOB IO TeX MOP, MOKA MaHe d 10 COTHEYHBIX 3IEMEHTOB FEeHEPHPYIOT JOCTATOYHO BBIXOAHON MOII-
HOCTH, YTOOBI TApaHTHPOBATh MOJAYY JJICKTPUICCKOTO 1ot 250 Ha manenu 10 COMHEYHBIX 3IEMEHTOB C YBEIIH-
YEHUEM HX BBIXOJHOM MOIMHOCTH. [locae Toro kak cxema 35 ynpaBiacHUS 3aIy CKAETCS, HHHLMATH3HPYOTCA BCE
napaMeTPhI (HAMPUMED, II0JABACMOE BHICOKOE HANPSKEHHE V ap, BPEMA D IIMTEIBHOCTH NEPEKIIOYCHHS H 9aC-
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ToTa I mepexmoucHua). B 0JHOM BAPHAHTE OCYIICCTBICHHSA MOJABAEMOE BBICOKOE HANPSKEHHE Vap, YCTAHAB-
JIMBACTCS PABHBIM HYIHO, 4 JUIMTEIBHOCTh D mepekmoueHusI W 4acToTa f mepekmoucHrs YCTAaHABINBAOTCS B
HOMUHaIbHbIC 3HAUCHW: D=1, u {=f,. Bce KOHTPOIBHBIC HHACKCHI N, 1 M | HHUIHAIU3UPYIOTCS HYJICBBIMH 3HA-
YCHUAMH.

3arem Ha 3tame 901 cxema 35 ynpaBieHus ONPEACILIET, ABILICTCS JIM HATIPSDKCHIE, H3MEPEHHOE TATIHKOM
32 HANPSKEHUS, BBILIEC WM HIKE 3aJaHHOTO MUHUMAJILHOTO V., H SBJLIETCA U TOK, U3BMEPEHHBIA TATYUKOM 33
TOKa, O0JIBIIC 3aTAHHOTO MHUHHUMYMA i,;,. COUCTAHUC V,y;, | 1,;,, OB BRIOPAHBI TAKAM 00pa30M, YTOOBI MAHSITH
10 ComHEUHBIX ANIEMEHTOB, OMPEACIACMBIC KaK OCBEINCHHBIC, TCHEPUPOBAIH HEKOTOPBIH HOMHMHANBHBIN IPO-
neHT, HanpuMep, 5%, OT CBOCH CpeaHCH HOMHHAIBHOH MOITHOCTH, YTO SBIACTCS TOCTATOYHON CTCHCPHPOBAH-
HOH MOIMHOCTBIO /LA IIMTAHUSA MCTOYHHKA 50 muTaHms B cxeMe 35 yIpaBiICHUS, YTOOBI YBEIMUINTh BBIXOTHYFO
MOIIHOCTB maHened 10 comneunsix 3neMeHTOB. Ecim cxema 35 ympaBicHUSA ONpEeAceT, YTO KaK H3IMEPCHHBIC
TOK, TAK H HATIPSDKEHHE ABIIIIOTCA BBIIIEC COOTBETCTBYFOIIUX 3aJAHHBIX MHHIUMYMOB, TO CXeMa 35 yIpaBIcHHA B
JAHHBIH MOMEHT (by HKIOHUPYET U mporiecc 9000 mepexoaut k srany 903; B mpoTHBHOM ciay4ae mporiecc 9000
MEPEXOAUT B COCTOSHUE OKHAAHMA Ha dTane 902 u Bo3Bpamaercs k 3ramy 900.

Ha stanme 903 cxema 35 ynpaBiaeHHA H3MeEPAET TOK, MPOXOAAIMUN B HHBEPTOP 31, ¢ mOMOMIBIO JaTuuka 33
TOKQ, HAMPSDKCHUE HA MHBEPTOPE 31 ¢ MOMOIIBIO JATYHMKA 32 HANPSYKEHUSA U BBIMUCIAET MOIMHOCTh (HOMHHAJIb-
HO, TOK X HANPJKCHHE), IEPEIAaBACMYI0 depe3 HHBEpTOp 31. KOHTPOIBHBIN HHACKC N YBEIMIHBACTCA 10 n+l.
Ha stane 904 cxema 35 ympapicHUS CPABHUBACT Vap, € Vinax. Vinax MOMKET OBITB 3apaHCE YCTAHOBICHHBIM 3HA-
YCHHEM U TPEACTABIBIET COOOW MAKCHMANBbHOE HANPSLKEHHE, KOTOPOE MOKET OBITh MOJAHO HA TManemu 10 com-
HEYHBIX 3JICMCHTOB, HE MOBPEXKAAd HU maHeau 10 COMHEUHBIX 3IEMEHTOB, HU HHBEPTOP 31. B 3aBHCHMOCTH OT
THIA MAHeIM 10 CONMHEYHBIX 3NEMEHTOB V., 00BIMHO cocTasideT oT 600 u 1000 B. Ecnu 3HaueHue Vap, MEHB-
e Viax, TO Tpouece 9000 nepexoaut K 3tamy 906; B mpoTUBHOM ciaydae, mpouecc 9000 oxkuaaer Ha stame 9035.

Ha stane 906 cxema 35 ynpasicHus yBEIMYIHBACT NPUIOKCHHOEC BEICOKOE HAMPSDKCHAE V Ay, HA BEIUYHHY
nAV W aKTHBHPYCT MCPCKIFOYATCIb 55. AKTHBAIUA TEPEKMOYATeaI 55 orcoeamusaeT maneam 10 CONHCUHBIX
JJIEMEHTOB OT MHBEPTOPA 31 ¥ coenuHAeT maHeId 10 COMHEYHBIX JIEMEHTOB C Vap, M3 CXEMBI 35 YIPaBICHUA
Ha BeIBOAAX 38. [t 3toro mpumepa AV MOKET OBITh (PHKCHPOBAHHBIM TCPCTAIOM HATPSKCHHUS, COCTABIIIIO-
muM 25 B, X0TS MOTYT OBITE HCIIONTb30BAHBI OOJIBINME MIH MCHBIIHC NICPENAIbl HANPUKCHIA. Hanpsoxenue Vg,
TIPUKJIAABIBACT JNCKTpHIccKoe moe 250 Ha manenw 10 COTHEYHBIX 3IEMEHTOB TAKHUM 00Pa30M, YTO HAIIPSHKCH-
HOCTb JIEKTPHIECKOTO IO/ 250 IMPONOPLUMOHAILHA IPUIOKCHHOMY HANPDKCHHMIO V oy, JTMTEIBHOCTD COCIH-
HCHHEA MAHCTICH 10 COMHEYHBIX 3MEMEHTOB € Vs, B CXEME 35 yIPABICHHA BRIOHPACTCS TAKUM 00PA3oM, YTOOBI
HE mpepsIBaTh padoty maBepTopa 31. [t 3roro mpumMepa ko3 duimeHT 3anoaHeHns BpIOpaH paBHBIM 5% (mma-
Heau 10 COMHEYHBIX 371EMEHTOB C 5% BPEMEHH COCMHEHBI C Viap, B CXeMe 35 yNpaBICHHA) U ATHTEILHOCTh
BPCMCHH NICPSKITFOUYCHAS TI0 YMOTUAHHUEO BRIOHpacTCsa HOMHHAIBHO 1000 He. 10 sKeIaHUFO MOTYT OBITH HCIIOJIh-
30BaHBI AIBTCPHATHBHBIC BPCMCHA MEPCKIFOUCHUA. Cxema 35 ympaBiiCHHS CHOBA MOJYyYACT H3MCPCHHC TOKA,
MPOXOAAIIECTO B HHBEPTOP 31, ¢ MOMOMIBIO AATYHKA 33 TOKA, MOMYyYACT M3MEPECHHE HANPSKCHHUA HA HHBEPTOPE
31 ¢ moOMOMIIBIO AATYNKA 32 HANPSKECHUA M MEPECUHTHIBACT MOIHOCTD, MEPEAABACMYIO Yepe3 HHBEPTOp 31.

Ha stane 908 cxema 35 ynmpaBacHHA CPAaBHHUBACT BBIXOJHYIO MOINHOCTB MaHeNEH 10 COTHEYHBIX 3IEMEH-
TOB C CAMBIM MOCTCAHHM H3MCPEHHEM J0 TOTO, KAK Vs, OYACT MOJAHO HA MAHENb 10 COMHCYHBIX 3NICMCHTOB.
Ecmu MomuOCTh yBeIHUHIIACh, TO mpouecc 9000 BosBpamaercs k 3tamy 901 u mosropsaerca. Hanpsoxenue, no-
JaBACMOC HA BBIBOA 38, yBEIMYMBACTCA Ha AV 1ubO0 MOKA MOJABACMOC BBICOKOC HANPSKCHHE Vay, ABIACTCA
OOIBIIC V., THOO MOKA YBCIHYCHHC TMOAABACMOTO BBICOKOTO HANMPKCHUA Vap, HEC IPHUBCACT K YBCIMYCHHIO
BBIXOJHOW MOINHOCTH NaHeeH 10 COMHEUHBIX 3IEMEHTOB. V. ONPEACIIETCS 34ECh KAK MAKCHMAIBHOE HAIpPsI-
JKEHHE, KOTOPOE MOKET OBITh IMOJAHO HA MAHEIh CONHEYHBIX 3JIEMCHTOB, HE NMPHYHMHSI MM HHKAKOTO Bpera. B
3aBHCHMOCTH OT THNA MaHeNH 10 CONHEUHBIX 3IEMCHTOB V., KaK MPABUIO, COCTABILIET NMPHOIN3UTECIFHO OT
600 mo 1000 B. B o6oux ciyuasx mpouecc 9000 oxmmact Ha stame 905, IHTCIBHOCTD COCTOSHHA OKHIAHHS
MOKET OBITh OT HECKOJIBKUX CEKYH/ 10 HECKOJIbKUX MHHYT.

TTocae srama 905 oxunanus npouece 9000 mepexoaut k sramy 907. ECu MOITHOCTD, H3MEPECHHAS YEPE3
BBIBOJBI 323 1 334, HE U3MEHMJIACH, HHACKC N YMEHBIIACTCA (N=N-1), IOAABAEMOE HAMPSKECHHUE V oy, HA BBIBOBI
38 x manenu(siM) 10 COMTHEUHBIX 37IEMEHTOB YMEHBINACTCS HA BemuuHy AV, U cxema 35 ympaBicHUS aKTHBHPY -
eT nepexmoyaress 55. [pouecc 9000 mpoaomkaercs Ha 3tane 909, rae BBIXOIHAS MOIIHOCTh U3MEPSETCS JaT-
YHMKOM 33 TOKA M JAaTYMKOM 32 HampspKCHWs. ECIM BBIXOJHAS MOIIMHOCTH MOKA3bIBACT maacHue, mpouecc 9000
nepexoaut k stamy 910. Ecim BeIXOAHAS MOIMHOCTB YBEIMYMIACh, mpouecc 9000 Bo3Bpamaercsa k dtamy 907 u
NOXABAEMOE HANPHKCHUE V oy, MPOJOIDKAET YMEHBIIATECA 10 TEX MOP, MOKA BBIXOAHAS MOLIHOCTh MAHEICH 10
COJIHCHYHBIX 3IICMEHTOB He mepectaeT yMeHbmaThes. [Iponece 9000 nmepexoaut k 3tamy 910. Ha stame 910 cxe-
Ma 35 ynpaBiacHUs YBEIMUUBACT JIUTEIbHOCTD, KOI/Ia MEPEKIIIOUATENb 55 COCAUHEH C MAHETb0 10 COMHEUYHBIX
3JIEMEHTOB HA BBIBOAC 38 B MEPBOM IMOJIOKCHHH, PACCMOTPEHHOM BBIIE. MHTEpBAT BPEMEHH, KOTAA MEPEKIIIO-
YaTeNb 55 COCAMHCH C MCTOYHHKOM 50 HAMPSOKCHHS, YBCTHYHBACTCA HA BeIHUMHY iAT,. [lepexmouarens 55
AKTHBHPYETCA, H BBIXOJHASA MOIMHOCTh NaHeneH 10 COMHEYHBIX 3EMEHTOB CHOBA OTCJCKHBACTCS AATYHKOM 33
TOKA U maTuukoM 34 HampspkreHus. [Iponece 9000 mepexoaut B ycaoBue 912, 4To0bI ONPEACIUTD, BO3PACTACT X
BBIXOJHAS MOIMHOCTB MaHenaeH 10 comHeuHBIX meMeHToB. Ecim aa, To mpouecc 9000 mepexoaut k 3tamy 910 u
JUIUTEIBHOCTD, KOTAA MAaHeNH 10 COMHEYHBIX 3IEMEHTOB COSAMHCHBI C HCTOYHUKOM 50 HANPSOKCHHSA, CHOBA YBE-
TMIUBacTCA. JTMTEIbHOCTh MEPEKIIOUCHIS OYACT YBEIMUNBATHCA A0 TEX IOP, ITOKA BHIXOAHAS MOIMHOCTH I1a-
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HesieH 10 COMHCYHBIX 37ICMEHTOB HE JOCTHTHCT MAKCHMYMa (JTH TIOKA HE TOCTHTHET (JHKCHPOBAHHOTO TPSACIA
JJNTEIILHOCTH, HAIPHMEDP 3-5 MKC), B PE3YJIbTATE YET0 M3MEHEHHS JIHTCIBHOCTH NIEPEKIIOUCHIUS, 00YCIOBICH-
HBIC CXeMOH 35 ympaBiacHMs, NPEKPAIAIOTC. TeM He MEHee, eCaM Ha drane 912 cxema 35 ympasieHus onpeae-
JAET, YTO YBEIMUYCHHUE JIHMTCIPHOCTH D mepeKmoueHus NPHBOAUT K CHIDKCHHIO BBIXOJHON MOIIHOCTH, H3ME-
PEHHOH JaTYMKOM 33 TOKA U JATYHMKOM 32 HampspkeHud, npouecc 9000 mepexoauT k 3tamy 911, a AMTeIbHOCTD
D nepexmoueHUs CHIKAETCS MOCPEACTBOM NMOBTOPeHMA 3TanoB 911 u 913 1o Tex mop, moka BBIXOAHAS MOII-
HOCTh MaHened 10 COMHEYHBIX 3MEMEHTOB CHOBA MAKCHMAIBHO He yBenmuurcd. Ilocme Toro kak cxema 35
VIOPAaBJICHHA ONPEACIIICT, YTO JIUTCILHOCTh IEPEKIFOUCHHI OBLIa ONTHMH3HPOBAHA I MAKCHMAIBHOM BBI-
XOJHOH MOIIHOCTH MaHeeH 10 COMHEYHBIX 3JIEMEHTOB MyTEM MOBTOPEHM:A 3TanoB oT 910 go 913, mpouecc 9000
nepexoaut K stany 914. Ha srame 914 cxema 35 ympasieHHS HAYMHACT YBEIMIMBATh 4acToTy f coeTMHCHMS, C
KOTOPOH MEPEKIIIOUATENb 55 COCAUHACTCS CO CXeMOH 35 ympaBIcHHUA.

Uacrora f, ¢ KOTOPO# MEPEKIOIATEND 55 COSAMHACTCS C HCTOYHUKOM 50 HATIPSHKCHUS, YBEIIMIMBACTCS HA
JAf ot mepBoHauapHOH YacToThl f, nepexmoucHms, Tak uTo f=f,+jAf. Ha arame 914 mepexmouarens 55 coemu-
HACTCSI MEKIY BBIBOIOM 38 M maHemsiMu 10 COTHEUHBIX 3JIEMEHTOB C HOBOH 4acToTOMH f, M BHIXOTHAS MOIITHOCTH
maHesned 10 CONHEYHBIX 3JIEMEHTOB CHOBA OTCJCIKUBACTCA JATYMKOM 33 TOKA M JATYHKOM 34 HANMPIIKCHHA.
IIpouecc 9000 mepexoauT K 3tamy 916. Ecim BhIXOJHAS MOIIHOCTH MaHeacH 10 COMHEYHBIX 3JICMEHTOB YBEIU-
ymmace, nporecc 9000 mepexoaut odpaTHo K 3tany 914, m yacToTa, ¢ kKoTopoii maneam 10 COTHCUHBIX 37ICMCH-
TOB COCIMHSIOTCSI C HCTOUYHHKOM 50 HANPsDKCHUS, CHOBA YBEIMYMBACTCS. HacToTa coenMHEHHUI OyIeT BO3pac-
TaTh A0 TEX HOP, MOKA BBIXOJHAA MOIMHOCTH MaHeae 10 COMHEUHBIX 37IEMEHTOB HE JOCTHTHET MAKCHMYMA, HITH
JI0 MAKCHMAaIBHOH YacToTHI f,,,,, B pe3ynbpTare yero mpouecc 9000 mepexoqur k 3ramy 915. Ha srane 914 vacro-
Ta, C KOTOPOIl MEPEKIOYATEND 55 COSTUHACTCA C HCTOUHUKOM 50 BBICOKOTO HANIPSKCHHA HA BBIBOAC 38, TEmEph
VMEHBIIACTCSA HA BemmuuHY JAf, M IepeKIFoUaTens 55 CHOBA AKTHBHPYETCS, M BBIXOAHAS MOIIHOCTD MaHexeH 10
COJIHCHYHBIX 3IEMEHTOB CHOBA OTCJICIKUBACTCA JATUYHKOM 33 TOKA U JATYHKOM 32 HATPSKCHHA. B 3TOT MOMEHT
cxeMa 35 ympaBlIeHHA PEIIACT, YBEIMYUBACT JIH CHIDKCHHE YaCTOTBI COCAUHEHHA BBIXOJHYH) MOIIHOCTb MAHE-
neit 10 comHevHsIX 3MeMeHTOB Ha dtane 917. Ecmm ga, To mpouece 9000 Bo3Bpamaercs k stamy 915. B xauecTse
ATBTCPHATUBEL, SCIH YACTOTA MCPCKIFOUCHIA JOCTHTACT HEKOTOPOH MHHHMAIBHOM 4acToTH £, pomecc 9000
MEPEXOAUT K dTamy 918 1ia oxunanus.

Ha stame 918, mocme TOro kak BBRIXOAHAS MOIMHOCTH MaHETCH 10 CONHCUYHBIX 3JICMEHTOB MAKCHMAJIBHO
YBEIHYCHA, CXeMa 35 yIpaBICHHUA NEPEXOJUT B COCTOSHHE OJKUIAHUA HA HEKOTOPBIN nepuoa BpeMeHH. [lepuon
BPEMCHH OKUIAHUA MOJKET COCTABILITh CEKYHABI MM MHHYTHL [locne oskmaanud Ha srame 918 mpomecc 9000
nepexoaut k tamy 901, rae mponecc 9000 cHOBa HAMMHACT M3MCHATH HATIPAIKCHHUE, BPEMA COCAMHCHHA IEpe-
KJIFOUATEISI M YaCTOTY MEPEKIIOUCHHS OT MPEABIAY X ONTHMH3HPOBAHHBIX 3HAYCHUH, YTOOBI MPOBEPHUTD, Pa-
6oTaroT M A0 cuX mop manenaw 10 CONHEUHBIX 3IEMEHTOB HA CBOMX MAKCHMAJbHBIX YPOBHIX BBIXOJHOH MOII-
HoctH. ITogaBaemoe HanpsoxeHHE 50 OT CxeMBI 35 YNPaBICHUS, JIUTCIBHOCTD NEPEKIIOYCHHA B YACTOTA MEpe-
KJIFOUCHHS BCC M3MCHAFOTCA B MPOLCCCE PAOOTH B TCUCHUS THA, YTOOBI YOCIUTHCA, UTO MaHeTH 10 COHCUHBIX
3JIEMEHTOB PadOTAFOT C MAKCHMAILHOH BBIXOJHON MOIIHOCTBHEO IIPH YCIOBHSX JKCIUIYaTAIMH B KOHKPETHBIH
JICHb.

Ecnu Ha srane 901 HampsokeHHE, H3MEPEHHOE JATYMKOM 32 HANPSHKCHHSA, MAJACT HIDKE 3JAHHOTO MUHH-
MAJIBHOTO Vi, H TOK, H3MCPCHHBIH TaTYHKOM 33 TOKA MAJACT HIDKS 3AJAHHOTO MHHHMYMA i;, TO cxema 35
ympaBIcHHA yOepeT o00¢ HANpHKCHHE HA THHHAX 38, m cxema 35 ympaeneHua mepeiimer k sramy 902 mms
OKMIAHMSA, TPEKAC YeM BEPHYThCA K 3tamy 900 (Ha KOTOPOM CHCTEMAa MOBTOPHO MHHULMATH3HPYET BCE HMapa-
METpsI U HHACKCHI). [Iponecc 9000 Oyner uepenosath 3rambl 900-901-902-900 no TexX mop, moka Kak HaIpsDKe-
HHUE, H3MEPECHHOE JATYUKOM 32 HAMPDKCHHA, TAK H TOK, H3MEPECHHBIM JATYMKOM 33 TOKA, HE MPEBBICAT Vi H
Imin COOTBETCTBEHHO, B pe3ybTaTe uero mpouecc 9000 mepeiiaer ot arama 901 k sramy 903.

Pa3nuiHbIC KOHCYHBIC MAIIHHBI MOTYT OBITH PCATH30BAHBI B CXCMC 35 YIPaBICHUSA 1T TOJIYICHHS aHATIO-
THYHBIX PE3YJIBTATOB, U OXBATHIBAKOTCA JAHHBIM PAaCKPBITHEM. TeM He MeHee mpouece 9000, OMUCAHHBIN BHIIIE,
OPEANOYTHTETEHO MEHUMHA3UPYET BEIUYHHY HOJABACMOTO HANPDKEHHA Vap, JO CAMOTO HM3KOTO BO3MOJKHOTO
3HAYCHUSA TAKUM 00pa3oM, UTOOBI MMPOM3BEACHUE TOKA, H3MEPEHHOTO JATUYMKOM 33 TOKA, M HANMPSKCHUS, H3ME-
PCHHOTO JaTYMKOM 32 HANPSKCHHU, OBLIO MAKCHMATHHO yBeIudcHO. IlomapacMoe HAMPSKCHHUE V ap, KONCOTIET-
CsI, T.€. M3MEHSCTCS Ha HEOOIBINIE BEMIMHBI KaK BBEPX, TAK W BHH3, BO BpeMsI ()Y HKITHOHHPOBAHUS B TCUCHHUC
JIHS, YTOOBI YUECTh M3MCHEHHS MOITHOCTH ONTHYCCKOTO M3JIYUCHHS P, TAJAIOINETO HA COJTHCUHBIH meMeHT 100,
nmaHeab 10 CONMHEYHBIX 3JEMEHTOB MM HECKONBKO MaHeaeH 10 CONMHEYHBIX 3NMEMEHTOB B TCUCHHE JHA TAKUM
00pazom, 4ToOBI BCEraa MOTJIa MOAJCPKUBATHCS MAKCUMATbHAS BBIXOTHASI MOIITHOCTb.

BoMBIIMHCTBO 3TANOB, OMUCAHHBIX BHIMIE B ponecce 9000, npeaHa3HAYCHBI A1 PEIICHUA BOPOCOB, CBA-
3aHHBIX C aaHa0aTHICCKUMHU U3MCHCHUSIMH OCBEIICHHOCTH, KOTOPBIC MPOUCXOAAT MEIJICHHO B TCUCHUE MPOME-
JKYTKOB BPEMCEHH, COCTABILIIOIUX HECKOIBKUX MHHYT HJIHM 4YACOB. B aJbTEpHATHBHOM BAPHAHTE OCYIUECTBIC-
HUSL, €CIIH KOJICOAHHMS OCBEIICHHOCTH NPOMCXOJWIH C 00Jee BBICOKOH CKOPOCTBIO M3MEHEHMS, Ipouecc 9000
MOKET OBITh BBITIOJTHEH C BO3MOKHOCTHE0 MHHMMHU3AINH BBHICOKOYACTOTHBIX KOJCOAHMH BBIXOJTHOH MOIHOCTH
MOCTOSHHOTO TOKA, MOJBOJAMMOI K HHBEPTOPY, MBITAACH YACPIKHBATh BBIXOJHYIO MOIMHOCTB TIOCTOSHHOTO TOKA
OT M3MEHCHHH CO CIIUIIKOM BBICOKOH CKOPOCTBEO H3MCHECHHSA, CICA0BATEIBHO, MOBBIMIAA KAYECTBO HHBEPTOPA.
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B apyrom mpmmepe, oOpamasch k ¢pur. 10A, matunk 33 ToKa M JaTymMK 32 HANPSDKECHHUS MOKA3aHBI MOJ-
KJIFOUCHHBIMH K cucteMe 300 ympaBiaeHUs (JOTOINIEKTPHUUSCKIMH 3IICMEHTAMH, TTOKAa3aHHON Ha ¢ur. 6. Kak mo-
KA3aHO, JATYHK 33 TOKA MOAKIIOYECH MOCICAOBATEIBHO MEXKIY MAHETBIO 10 CONTHEYHBIX 3IEMEHTOB H HHBEPTO-
pom 31. Jarumk 33 TOKA MOMKET OTCJICKHBATH BHIXOIHOM TOK MaHSTH 10 COTHCUHBIX 3ICMCHTOB. AHAJIOTHIHBIM
00pazoM, TaTYNK 32 HANPSDKECHHUS COCAMHCH IMApaUICIbHO K MaHEIsIM 10 CONHEYHBIX 3JIEMEHTOB U HHBEPTOPY
31 a14 OTCIEKUBAHMA BBIXOJHOTO HANIPSLKCHUSA NAaHE U 10 COMHEUHBIX 3IEMEHTOB.

Cxema 36 ympapieHHS NMOJKITIOYCHA KAK K JATUMKY 33 TOKA 4Yepe3 YIPABILIIOIHME BBIBOABI 33a, TAaK M K
JAaT4uKy 32 HANPSDKCHHS Yepe3 YNPaBILIoImue BHBOABI 32a. JlaTumk 33 TOKa MOXKET OBITh BCTPOCHHBIM WA
HHIYKIHOHHBIM M3MEPHTEIBHBIM OOKOM M H3MEPSET BHIXOAHOW TOK maHeneH 10 COMHEUHBIX 3J1EMECHTOB. AHa-
JOTUYHBIM 00Pa30M JaTUHK 32 HANPSDKEHUS MCHOJIB3YCTCS Ul H3MEPEHHS BBIXOTHOTO HANPSDKEHMS nanenei 10
COITHEYHBIX 3IeMEHTOB. [IpoM3BeACHHE TOKA, H3MEPEHHOTO JATYUKOM 33 TOKA, H HANPSKCHHA, H3MEPEHHOTO
JATYUKOM 32 HANPKCHHA, MO3BOJEIET PACCUHMTBHIBATH BBIXOJHYHO MOIIHOCTB, HOAABACMYIO OT maHenaeh 10 cou-
HEYHBIX 3JICMEHTOB K HHBEPTOPY 31. B HEKOTOPBIX BAPHAHTAX OCYIUECTBICHUA JATYHK 32 HAMPSKCHHUA MOXKET
TaKKE CIY)KHTHh B KAUCCTBE MCTOYHMKA IMHUTAHUS U1 CXEMBI 36 ympaBieHHI H ()YHKIMOHHPYET TOIBKO 0 TEX
Top, MOKA NmaHedn 10 CONMHEYHBIX 3MEMEHTOB OCBEIIAIOTCS M MPEIOCTABIAOT AOCTATOYHYI0 MOIIHOCTD AJIA aK-
THBUPOBAHMS CXEMBI 36 ynpasneHus. CxeMa 36 yIpaBJIeHHI JOTOJIHHTEIBHO ITOJKIIOUCHA K YCTPOHCTBY 60 st
TCHCPHPOBAHUS HMITYIbCOB HANPSKCHHA, YTOOBI YHPABIATh AMIUTHTYJOH HMITYJIbCA HANPSKCHUA Vap,, JITH-
TEIHHOCTHIO Dp UMITYJIECA W 4ACTOTOH f CIICIOBAHMA HMITY IBCOB, PACCMOTPCHHBIX CO CCBUIKOHM Ha (ur. 6. Jmm-
TEIBHOCTh Dp HMMITyJIbCa, HacTOTA T CICAOBAHMA MMITYI5COB H HANPSDKCHHUC V sy, HMIYIBCA, TOJABACMOTO HA
nmaneId 10 COMHEYHBIX 3IEMEHTOB, MOTYT OBITH YIIPABILICMBIMH H PETYIHPOBATHCS TAKUM 00pa3oM, 4TOOBI Kak
TOK, TCHEpHPYEMBbIH B aHETH 10 COHEUHBIX 3IEMEHTOB U H3MEPEHHBIN JATYHKOM 33 TOKA, TAK H HAIIPSDKCHHUE,
H3MEPEHHOE JATYHKOM 32 HANpPsDKEHMS, ObIIIM MAKCHMAJIBHO YBEIHUYCHBI IPH PA3THYHBIX YCIOBHAX IKCIUIyaTa-
LU, HAPAMED, MPH OTIUYAIOMIMXCS WM H3MEHAOIUXCA YCIOBHAX OCBEIICHHS.

B oaHOM BapHaHTe OCYIIECTBIACHHA JIA MOJAYH JICKTPHUUECKOro moit 250 manens 10 cOMHEYHBIX 37e-
MCHTOB W3HAYAJILHO HE TCHEPHUPYET MOIMHOCThH, HATIPUMEP, B HOYHOE BPEMS MM IPH rycToi odOmavnocTH. [lo
Mepe TOrO KAK COJTHCUHBIC MAHETH OCBEIIAIOTCS (HAPUMED, B YTPESHHHE YaChl), HAMMPSUKCHHE H TOK TEHEPHPYET-
¢4 maHeAMH 10 CONMHEYHBIX 37EMEHTOB M BBIBOJABI 324 HAYMHAKOT MOJABATh TOK U HANPSDKCHHE B CXeMy 36
yopasieHmt. Cxema 36 ynpaBiIcHUS COACP/KUT HU3KOBOJIBTHBIM UCTOUHHK IHUTAHUS JOTUKHU (HE TMOKA3aH), YTO-
OBI IPUBOANTH B ICHCTBHE YIPABILIIOIIYIO JIOTHKY B cXxeMe 36 ympasiaeHm1. Cxema 60 yCTpoHcTBa Al TCHEPH-
POBaHUS UMITYJIbCOB COACPKUT KaK HU3KOBOJBTHBIM, TAK U BHICOKOBOJIbTHBIH HCTOYHHMK MUTAHUS (HE MOKA3aH).
BBICOKOBONBTHBIN MCTOYHHK NMUTAHHMA B YCTpOiicTBEe 60 A1 TEHEPHPOBAHUA HMITYJILCOB HANPSLKCHUSA HMEET
HM3MCHAIOMIMICA BBIXOJAHOM CHUTHAJ, KOTOPBIA MOYKHO PETYJIHPOBATH C MOMOINBEO CXEMBI 36 YIPABICHUA, OTBE-
YAOMAH 32 T0JA9y Vay, HA maHEH 10 COMHEYHBIX 31EMEHTOB. B 3TOM mpuMepe cxema 36 yIpaBiIcHus BBIIOJI-
HEHA TAKUM 00pa3oM, 4TOOBI HE MOJABATH HUKAKOTO HATIPSKCHUS HA MAHETH 10 CONHEYHBIX 3IIEMEHTOB J0 TEX
Top, TOKa He OyJeT CreHEPHPOBAHO JTOCTATOYHO MOIMTHOCTH HMAHEILIMH 10 COIHEYHBIX 3JIEMCHTOB, I AKTHBA-
IUH KAK HU3KOBOJBTHOTO MCTOYHHMKA MHUTAHMA JTOTHUKH, TAK U BBICOKOBOJIBTHOTO MCTOYHHKA MHUTAHHUA B YCTPOH-
cTBe 60 111 TEHEPUPOBAHUSA HMITY IbCOB.

B anpTepHATHBHOM BapHAHTE OCYIICCTBICHHA CXEMA 36 YIPABICHUA BBIMOTHCHA C BO3MOXKHOCTBIO YIIPAB-
JCHHA JICKTPHYCCKUM HoJdeM 250 M MAKCHMANBHOTO YBEIHYCHHSA BBIXOJHOH MOIMHOCTH IPH YBEIMYCHHH H
VMCHBIICHHH OCBCIICHHOCTH B TeueHHE AHI. Cxema 36 ympaBIeHHS MOKET YIPABILATh JJICKTPUUCCKUM IOJIEM
250, momaBaeMbIM yCTpOHCTBOM 60 11 TCHEPHPOBAHMS MMILYIbCOB HANPSDKCHUS, M CTAOMIM3HPOBATh BBIXO/I-
HYI0 MOITHOCTb HaHENeH 10 CONHEUHBIX 3JMIEMEHTOB B COOTBETCTBHH C JTFOOBIM OIMCAHHBIM BBIIIC CIIOCOOOM,
BrImrouaromuM npouecc 10000, nokazauusnid Ha ¢ur. 10B.

Obpamasce k ¢ur. 10B, mpomecc 10000 BKIFOUACT WHUIHATH3AMAIO MOIMHOCTH Ha 3tame 1000. Jocra-
TOYHASA MOIIHOCTH JOJDKHA MPUCYTCTBOBATH HA BBIXOJAC MAaHENCH 10 COHEYHBIX 3JIEMEHTOB A1 AKTUBALIMU KaK
HU3KOBOJIbTHOTO HCTOYHHMKA IMUTAHUA JOTHKH, KOTOPBIA MPHBOAMT B ACHCTBHE YIPABILIIOLIYIO JIOTHKY B CXEME
36 ympasicHU:, TAK H HU3KOBOJBTHOTO M BBICOKOBOJBTHOTO HCTOYHHUKA MUTAHUA B YCTPOUCTBE 60 AL FeHEPH-
POBAHUA UMITYJIbCOB HANPSDKCHUA. B KaueCTBE aNbTEPHATHBEI CXeMa 36 YIPABICHHUA MOJKET MUTAThCA OT BHEIN-
HCTO HCTOYHHKA (HC TIOKA3aH), HAMPHMEP aKKYMYJIITOPHOH Oarapew, KOHACHCATOPA OOJBIION CMKOCTH, BHCII-
HETO HCTOYHHKA MUTAHUA MEPEMEHHOTO TOKA, KOTOPBIA MO3BOJIICT HU3KOBOABTHOMY HCTOYHHUKY MHUTAHUA JIOTH-
KH (PYHKIHOHUPOBATh, a CXeMe 36 YIPABICHUS OTCICKHUBATH BHIXOJHYI0 MOIIHOCTH MaHeJdcH 10 coHeuHbIX
3JIEMEHTOB 0 TEX 0P, IIOKA OHU HE OYAYT UMETh JOCTATOUHO MOIMHOCTH, YTOOBI TAPAHTUPOBATH MOJAYY 3JICK-
Tprueckoro moad 250 Ha maHenu 10 CONHEYHBIX 3IEMEHTOB C YBEJIMYCHHEM HMX BBIXOAHON MOmHOCTH. Ilocme
TOTO, KAk cxeMa 36 YIpaBICHHA 3aMyCKACTCH, MHULMAIM3HPYIOTCA BCE MAPAMETPHI (HAPUMEP, MOJABACMOE
BBICOKOE HANPAIKEHHE V app, JMTENBHOCTh Dp mMIysIbca M yacToTa f ClenoBaHus MMIyNbCcOB). B ogHOM Bapu-
AHTE OCYIICCTBICHHIA NOJABACMOE BBICOKOC HANPSKCHHUE V Ap, YCTAHABIMBACTCS PABHBIM HYJIO, A JUIHTEIEHOCTh
Dp mvmyieca u wactora f Cie1oBaHHS WMITY IbCOB YCTAHABIHBAIOTCS B HOMHHABHBIC 3HAUCHUA, Dp=T, u f=f,.
Bce KOHTPOIbHBIC HHACKCHL: 1, 1 U j, HHAIIMATH3APYIOTCS HY ICBBIMHA 3HAYUCHIUSIMH.

3arem Ha stame 1001 cxema 36 ympaBiaCHUS ONMPEACILICT, SABJIACTCS JIH HAMPSHKCHHUC, H3MCPCHHOC TATIH-
KOM 32 HANPSsDKCHHSA, BBIIIC HIH HIDKE 33JaHHOTO MUHHMAJTBHOTO Vi, H ABIACTCA TH TOK, H3MEPCHHBIN JAaTUH-
KOM 33 TOKa, OOJIBIINC 3aJAHHOTO MUHIMYMA, 1i;,. COUCTAHHC V,;,, H 1,;, OBLIH BEIOPAHBI TAKAM 00Pa30M, ITOOBI
nmaHed 10 COMHEYHBIX 3MEMEHTOB, ONPEACIAEMbIC KAK OCBEIICHHBIC, TCHEPHPOBATH HEKOTOPBI HOMUHAIBHBII
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MPOLIEHT, HanpuMep 5%, OT cBOEH CpemHEe HOMHHAIBHAS MOIMHOCTH, YTO SBJLICTCS AOCTATOYHOH CICHEPHPO-
BAHHOHM MOIIHOCTBIO JJIS1 IIUTAHHS BHICOKOBOJBTHOTO MCTOUHHUKA MUTAHIS, YTOOBI YBEIMYUTh BBIXOIHYFO MOII-
HOCTb maHesed 10 conHedHbIxX 31eMeHTOB. Ecam cxema 36 ynpaBieHUA ONMPEaeAeT, YTO KaK H3MEPEHHBIE TOK,
TaK U HATPSDKCHHE ABILIOTCS BBIIIC COOTBETCTBYIOIUX 3aJAHHBIX MHHMMYMOB, TO JCHCTBYIOIMHA B JAHHBII
MoMeHT npouecc 10000 mepexoaut k 3tamy 1003; ecnu HeT, To mpouecc 10000 mepexoaut B coctosuue 1002
OKMIAHMA M Bo3Bpamaerca k stamy 1000. Ha stane 1003 cxema 36 ynpasiacHUS H3MEPAET TOK, MPOXOAAIIMI B
uHBEPTOP 31, ¢ moMoImBIO JaTyuka 33 TOKA, HANPSHKCHHE HA MHBEPTOPE 31 ¢ MOMOIIBIO JATYHKA 32 HANPsLKE-
HUS U BBIYHUCIIACT MOIMHOCTD, MEPEAABACMYIO Yepe3 HHBEPTOp 31 (HomuHanbHO, I X V). KOHTpOIBHBIN HHACKC N
yBemmauBacTca a0 n+1. Ha srame 1004 mpouecc 10000 cpaBHHBACT Vap, € Vinax. Viex ABIMETCA 3apaHEe yCTa-
HOBJICHHBIM 3HAYCHHEM M IIPEICTABIIET COOOW MAKCHMAIBHOE HATIPSHKCHUE, KOTOPOE MOSKET OBITh IOJAHO HA
MAHCIH, HE NOBPEkAas Hu nanemm 10, vu maseprop 31. Ecim Vi, MeHbIIE V0, TO Iponece 10000 nepexomur
k 3tamy 1006; B mpoTHBHOM Ciay4ae mpouecc 10000 oxmaaer Ha stane 1005.

Ha stane 1006 cxema 36 ynpaBiacHHA MOJACT CHTHAJN YCTPOUCTBY 60 A1 TeHEPHPOBAHUA HMITY TbCOB HA-
NPsUKEHHA HA YBETHYCHHE M0JABACMOT0 BBICOKOTO HAMPSKEHHA Vap, HA BEIMYHHY NAV M NOJAET CHTHAN yCT-
poiicTBy 60 1111 TeHEPHPOBAHUS UMITY IbCOB HAMPKCHIA HA MOJAYY HMITYJIbCA HANPyKCHUA HA maHemn 10 con-
HEYHBIX JIeMEHTOB. /it 310T0 mMpuMepa AV MOKET ObITh (PUKCHPOBAHHBIM IIEPETIAIOM HATIPSHKCHUS, COCTAB-
mrormuM 25 B, X0Ts MOTYT OBITh HCHOJb30BAaHBI OOJBIINE WM MEHBIIHC NEPENaapl HanmpskeHUsL. Hanpsorenne
V app TIPHKIAIBIBAET 3IEKTPUYECKOE none 250 Ha manemd 10 CONHEYHBIX 3IEMEHTOB, H HANPKEHHOCTD JJICK-
TPUYECKOT0 Mo 250 MPONOPIHOHAILHA IOJABACMOMY HANMPSUKEHHIO V oy, JUI1 3TOr0 IpHMEpPa IIHTEIBHOCTD
nMmmyisca Dp BoiOmpaercs pasHoit 1000 HC, a 9acTOTa CIETOBAHWS MMITYJIbCOB BBIOMPACTCS PAaBHOH
20 Mic. Tarwke MOTYT OBITH BBIOPAHBI APYTHE ATUTCIHHOCTH MMITYJIbCA M YACTOTHI CICIOBAHMS HMMILYJIHCOB.
Cxema 36 ynpaBIICHHS CHOBA TMOMYYACT H3MCPSCHUE TOKA, MPOXOAAIICTO B HHBEPTOP 31, ¢ MOMOIIBIO AaTYHKA 33
TOKA, NOIY4YacT H3MEPCHUE HATPSOKCHUA HA HHBEPTOPE 31 ¢ MOMOMIBIO JATYHKA 32 HAMPAIKCHUA H IMEPECUUTHI-
BACT MOIHOCTb, IEPEAABACMY IO Uepe3 HHBEPTOP 3 1.

Ha stanme 1008 cxema 36 ynpasicHHA CPABHHBACT BBIXOJHYIO MOIHOCTb MaHEdeH 10 COHEUHBIX 37IEMEH-
TOB C CAMBIM MOCTCTHAM H3MECPECHHEM J0 TOTO, KAK Vay, OYACT NOJaHO HA MAHETb 10 COMHCYHBIX 3JICMCHTOB.
Ecmu mMomHOCTS yBemuumnack, mpouecc 10000 Bosepamaercs k stamy 1001 u mosTopserca. IlogaBaemoe Ha-
OPSDKCHAC V ppp, YBETHMMUBACTCS HA AV 10 TEX MOP, MOKA TUOO0 MOJABACMOE BBICOKOC HANPKCHHUE V ap, HE CTA-
HET OONMBIIC Vi, THOO TMOKA YBEMYCHUE MOJABACMOTO BEICOKOTO HAMPSDKCHHUS V 5, HE HPHBEACT K YBCIIHYC-
HHIO BBIXOJHON MOINHOCTH MaHejaeH 10 COMHEUHBIX 3JEMEHTOB. V.. CHOBA ONPEIACICTCS 3[ECh KAK MAKCH-
MAJIbHOC HANMPSDKCHUE, KOTOPOS MOYKCT OBITh MOJAHO HA MAaHeHh 10 COMHCUHBIX 3JICMCHTOB, HC MPHIHHAA CH
HHKAKOTO BPEAA, H B 3aBHCHMOCTH OT THIIA MAHETIH COTHEYHBIX JICMEHTOB, OHO, KaK MPABIIO, COCTABIACT MPH-
6mmzurenpHO 0T 600 10 1000 B. B 060mX caryuasx mpounecc 10000 oskumaer Ha stame 1005. ImurenbHOCTS CO-
CTOSIHHSL O’KHAAHUSI MOYKET OBITh OT HECKOJBKHX CEKYHZ 0 HECKOJBKUX MHHYT. [locnme srama 1005 oxxumanwms
mpouecc 10000 nepexoaur k aramy 1007,

Ecau MOIIHOCTB, H3MEPEHHAS YEPE3 BbIBOABI 32a U 33a, HE U3MEHWIACh, HHACKC N yMEHBIIAETCA (n=n-1),
NOJABACMBII HMITYJIbC HANPSKSHHUA Vap, YMEHBIIAETCA HA BeNHUMHY AV, M cXema 36 yNpaBIcHHA aKTHBHPYET
ycrporcTBo 60 A reHepuposanusd uMiyIbcoB. [Ipouecc 10000 mpoxomkaercs Ha 3tane 1009, rae BeIXogHAS
MOIIHOCTb H3MEPACTCA JATUUKOM 33 TOKA M JATYHKOM 32 HANpsDKCHHA. ECIHM BBIXOJHAS MOIMHOCTD MOKA3BIBACT
nagenue, npouecc 10000 mepexoaut k 3ramy 1010. Eciu BeIXOAHAS MOIIHOCTh YBEJIHYMIACH, mpouecc 10000
BO3BpamacTc K dramy 1007 1 mogaBacMoe HANPSIKEHHE V., MPOJOJDKAET YMEHBIIATBCSA 10 TEX HOP, MOKA BhI-
XOJHAs MOIIHOCTB MaHeNneH 10 COMHEYHBIX 3JIEMEHTOB HE IepecTacT yMeHbImaThea. IIponecc 10000 mepexoaut
k stamy 1010. Ha srame 1010 cxema 36 ynpaBicHUSA HAYMHACT YBEIMUYHBATH JIMTCILHOCTh Dp HMIyIBbCA HA-
nmpsoKeHUS. JmurenbHOCTh Dp MMITyIIhca HANIPSDKCHHUS YBEIMYMBACTCS HA BeqmuuHy 1AT,. Ycrpoiictso 60 amt
TCHEPHPOBAHUA HUMITYJIbCOB HAMPSDKCHHUSA AKTHBHPYETCA, M BBIXOJHASA MOIMHOCTh MaHencH 10 COMHEYHBIX 3iie-
MEHTOB CHOBA OTCIICIKHBACTCA JATYUKOM 33 TokKa M gaTuukoM 34 HampskeHua. Ipoumecc 10000 mepexogut B
cocrostaue 1012, 4To0BI ONMpeneanTh, BO3PACTACT JIH BBIXOAHAS MOIMHOCTH NMaHenei 10 COMHEYHBIX 3IEMEHTOB.
Ecmu ma, To mpouecc 10000 mepexoaut k 3tamy 1010, a gmurensHOCTs Dp mMmyasca 71 HampsbkeHHA CHOBA
yeenmmuauBacrcs. JmmrembHOoCcTh Dp MMITyIIbca OyeT BO3pacTarh 0 TeX IOP, MOKA BHIXOTHAS MOLIHOCTH MAHE-
neH 10 COMHCUHBIX 3ICMCHTOB HC JOCTHTHCT MAKCHMYMA, HJIH IMOKA HEC JOCTHTHCT (PHKCHPOBAHHOTO TIPSICA
JUTATEIHHOCTH, HAPUMEP, MOKA He OYAET JOCTHTHYTA AHTEILHOCTh UMITYIIbCA 5 MKC, B PE3YJIbTATE YETO H3ME-
HCHHA IUTCIEHOCTH NMCPEKITFOUYCHIS, 00YCIOBICHHBIC CXeMOH 36 YIpaBICHHA, MPEeKpamaroTcsa. TeM He MEHEE,
ecin Ha sranme 1012, yCTaHOBICHO, YTO YBEIMUYCHHE AJIHTCIBHOCTH MMITYJIbCA MPUBOAUT K YMCHBIICHUIO BBI-
XOAHOHM MOIMHOCTH, H3MEPEHHON JATYHKOM 33 TOKA M JAaTYMKOM 32 HampspkeHud, mporecc 10000 mepexoauT k
sramy 1011. JIAUTENBHOCTS UMITY IbCA YMEHBINACTCA NOCPEACTBOM NOBTOPEHM: 3TanoB 1011 u 1013 g0 tex mop,
TOKA BBIXOAHAA MOIIHOCTB MaHeTeH 10 COMTHEUHBIX 3JIEMEHTOB CHOBA MAKCUMABHO He yBeaumuutcd. [locne To-
T0, KaK cXeMa 36 YIpaBJICHHUS ONMPEACIEICT, YTO JUINTEIBHOCTh MMILYJIbCa OBbIIA ONTHMH3HPOBAHA AT MAKCH-
MaJIbHOH BBIXOAHOW MOIMHOCTH maHeneil 10 COMHEUHBIX 37eMEHTOB, poxoas ot dtana 1010 k sranmy 1013, mpo-
Lece mepexoauT Kk 3ramy 1014.

Ha srane 1014 cxema 36 ynpaBicHUs YBEIHIMBACT YaCTOTY UMITY IbCOB HANPsDKCHHA. HacTOTa UMITy TbCOB
HANpsDKCHUS yBenuauBacTcs Ha jJAf ot nmepBoHauamsHO dacToTs! f, mepexmoucHms, Tak uro f=f +jAf. Ha sramne
1014 pMITyJIBCBI HATIPSZKEHUSA MOJAROTCH YCTPOUCTBOM 60 171 TEHEPHPOBAHMA UMITYy IbCOB HANPSKCHHA HA M-
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Hemd 10 COTHEYHBIX IEMECHTOB C HOBOM 4aCcTOTOM f, 4 BRIXOTHAS MOIMHOCTD MaHeICH 10 COTHCTHBIX 3ICMCHTOB
CHOBA OTCJIC;KUBACTCS JATYMKOM 33 TOKAa M JaTunkoM 34 HampspxeHUs. 3ateM mporecc 10000 mepexoauT k 3Ta-
my 1016.

Ecnu BRIXOAHAA MOIHOCTH HaHende 10 COMHEUHBIX 3IEMEHTOB YBEIHYUIACh, mpouecc 10000 mepexoaut
oOpatro K 3tamy 1014, u yacToTa, C KOTOPOIl HMITYJIEChI HANPSLKEHIS TIOAAI0TCA HA MaHeu 10 COTHEYHBIX Je-
MCHTOB, CHOBA YBCJIMYMBACTCS. YBEIIMUCHHC YACTOTHI MMITYJIbCOB HANPKCHUS OyAET BO3pAcTarh 10 TeX IIOp,
MOKA BBIXOJHAA MOIMHOCTh HMaHeneH 10 CONHEUHBIX 3IEMEHTOB HE JOCTUTHET MAKCUMYMA, HIIH A0 MAKCHMATIb-
HO yacToTsl f,,,, B pe3yabraTe dero mporecc 10000 mepexoaut k 3ramy 1015. Ha srane 1014 gacrora mMIryibe-
COB HATPSDKCHUS TETICPh YMEHBINACTCS HA BeM4uHy JAf, 1 mepekmrouarens ycTporcTsa 60 1 TEHEPHPOBAHUS
HMIyJIbCOB HAPSDKCHUA CHOBA AKTHBHPYETCSA, H BBIXOAHAA MOIIHOCTD MaHeneH 10 COMHEUHBIX 3IEMEHTOB CHO-
BA OTCJICIKUBAECTCS AATYUKOM 33 TOKA M JATYMKOM 32 HampspKeHHA. B 3TOT MOMEHT cxeMma 36 ympaBiIeHHs OIpe-
JeAeT, YBEINYHBACT JIH CHIDKCHHE YACTOTHI UMITYJIbCOB HATPSDKCHHA BBIXOJHYH) MOIIHOCTB MaHesneH 10 cou-
HEYHBIX 37eMeHTOB Ha stane 1017. Ecim ga, To mpouecc 10000 Bo3epamaercs k sramy 1015, B kauecte anb-
TCPHATHBBI, CCAM YaCTOTA MCPCKIFOUCHHUS JTOCTHTACT HCKOTOPOH MHHHMATBHOW 4acTOTHI f,;, mpomecc 10000
nepexoaut K 3ramy 1018, koTopslii npeacTaBsieT coO0H COCTOSHUE OKHIAHHS.

Ha stane 1018, mocje TOro Kak BLIXOJHAS MOIMHOCTh MAHCACH 10 COJHCUHBIX 3JICMCHTOB ObLIA MAKCH-
MaJbHO yBeTm4cHa, mpouecc 10000 mepexoauT B COCTOSAHHIE 0XKHIAHUA HA HEKOTOPBIM NepHoa BpeMeHH. [lepu-
01 BPEMCHH OKHAAHUA MOJKET COCTABIIATH CEKYHIbI MM MHHYTHL Ilociae oxxmpanma Ha strame 1018, mpomece
10000 mepexoaut k 3Tamy 1001, rae cxema 36 ynpaBicHHA CHOBA HAYHHACT H3MCHATh HANPSKCHUE MMITYJIbCA,
JIUTEIBHOCTh MMIYJIbCA M YACTOTY CIACAOBAHHA HMITYJIbCOB OT NMPEABLAYINMX ONTUMH3UPOBAHHBIX 3HAYCHHH,
YTOOBI POBEPHUTH, PAOOTAIOT JIM IO CHX MOP mMaHeTH 10 COMHEYHBIX 3IEMCHTOB HA CBOMX MAKCHMAJBHBIX YPOB-
HAX BBIXOJHOH MOIHOCTH. AMIUTHTYJA V ap, HMIYIBCA, ATATEIBHOCTh MMIYJIBCA M HACTOTA CIEAOBAHHA HM-
MyJIbCOB, BCE, M3MCHSOTCS B Mporecce padoThl B TEUCHHUE JHS, YTOOBI YOSAUTHCS, 4TO MaHe U 10 CONHEUHBIX
3JIEMEHTOB PadOTAFOT C MAKCHMAILHOH BBIXOJHON MOIIHOCTBHEO IPH YCIOBHSX JKCIUIYaTAIMH B KOHKPETHBIH
JICHb.

Ecnm Ha srane 1001 HampsbkeHHE, H3MEPEHHOE JATYHKOM 32 HANPSDKCHHS, MAJACT HIDKS 3aJAHHOTO MH-
HAMyMA V,;,, H TOK, H3MCPCHHBIH JATYAKOM 33 TOKa, MAJACT HIDKS 3aJAHHOTO MHHHMYMA i, TO cxema 36
YIIPABICHHUA OCTAHOBUT YCTPOUCTBO 60 11 TeHEPUPOBAHMA HMMITYJICOB HANMPsDKEHHA, H mpouece 10000 mepeii-
zer k aramy 1002, cocrostHue o:kuaaHus, a 3aTeM Ha stame 1000, rae cucteMa NOBTOPHO HHULMATIH3UPYET BCE
mapameTpsl 1 mHACKCHL. [Ipomecc 10000 Oyner mepexoxuts ot 3rama 1000 k 1001, x 1002, x 1000 mo Tex mop,
MOKA HANPSDKCHHE, W3MEPEHHOE JATYMKOM 32 HANPSDKEHHS, M TOK, W3MCPCHHBIM JAaTYMKOM 33 TOKa, OyayT
OOIBIIC Vi | iy COOTBETCTBCHHO, B pe3yibrarte dero mpomece 10000 mepetineT ot 3ranma 1001 k sramy 1003,
Pazmrunbic KOHEYHBIE MAIIMHBI MOTYT OBITH PEATH30BAHBI B cXeMe 36 YIPABICHMS UL MOIYUCHUS aHAIOTHY-
HBIX PE3yJbTATOB, U OXBATHIBAKOTCA JAHHBIM PAcKpeITHEM. TeM He MeHee mpouecc 10000, OMUCAHHBINA BHIIIE,
OPEANOYTHTECIEHO MHHMMH3HPYET BEJIMYHHY IOJABACMOTO MMITYIBCA Vap, HAMPSOKCHHSA A0 CAMOTO HHM3KOTO
BO3MOXKHOTO 3HAUCHHS TAKHM 00Pa30M, YTOOBI MMPOU3BEACHHC TOKA, M3MEPEHHOTO JATUMKOM 33 TOKA, W HAIPS-
JKCHMSA, H3MEPEHHOTO JaTYHKOM 32 HaNpsKeHHA, ObII0 MAKCHMAIBHO yBeamueHO. IlomaBaeMblil HMITYTbC Vag,
HANPSDKCHUS KOJEOIeTCs, T.6. M3MEHICTCSI HA HEOObINNEC BEIMIMHBI KAK BBEPX, TaK M BHH3, BO BpeMs (yHK-
OMOHHUPOBAHMUS B TEUCHUE JHS, YTOOBI YUCCTh H3AMEHCHHUS MOIMHOCTH ONTHYECKOTO H3JIYUYCHHUS P, MAJAIOIIET0 HA
comuacyHBIH 100 31eMeHT, maHe b 10 COMHCYHBIX 3JICMCHTOB HIH HECKOILKO HAHCICH 10 COTHCUYHBIX 3IICMCHTOB
B T€UCHHUE JHSI TAKUM 00Pa30M, 4TOOBI BCETAA MOTIIA MOAACP KUBATHCS MAKCHMATbHAS BBIXOIHASI MOIITHOCTb.

Oramsl, omcanHbie B mponecce 10000, MOTYT pemars BOIPOCHI, CBI3aHHBIC C aTHA0ATHICCKHMHA H3MCHE-
HUSAMH OCBCIICHHOCTH, KOTOPBIC HMPOHCXOAAT MEIJICHHO B TCUCHUE MPOMEKYTKOB BPEMECHH, COCTABIIAFOIIUX
HECKOJIbKHX MHHYT WIH YacOB. B anbTepHATHBHOM BapHAHTE OCYIICCTBJICHMS, €CIIM KOJICOAHMS OCBEIICHHOCTH
TMPOUCXOIIIA ¢ 00JICe BBHICOKOH CROPOCTHIO W3MCHCHHA, mpouece 10000 MOKeT OBITH BBIMOTHCH C BO3MOYKHO-
CTBHI0O MPHHMH3ALMH BBICOKOYACTOTHBIX KOJCOAHUH BBHIXOJHOH MOIIHOCTH NOCTOSHHOTO TOKA, IMOJBOAMMOH K
HHBEPTOPY, MBITAACH YACP/KUBATh BBIXOJHYIO MOIIHOCTh MOCTOSHHOTO TOKA OT H3MEHEHHH CO CIMIOKOM BBICO-
KOH CKOPOCTB H3MEHEHHU!, CIICI0BATEIBHO, MOBBIIAA KAYECTBO HHBEPTOPA.

OrnwmcanHbIe BAPHAHTHI OCYIIECCTBICHHUS JOMYCKAOT PA3IIIHbIC MOAM(DIKAINI W ATbTEPHATHBHBIE (POPMBI,
W WX KOHKPETHBIC MPHMEPHI OBIIIM MOKA3aHbI B KAYECTBE IMPHMEPA HA TpaQUUcCKUX MATEPHATAX H MOAPOOHO
OIHCAHBI B JAHHOM 3adBKe. TeM HE MEHEE CICAYCT MOHHMATH, YTO ONMCAHHBIC BAPHAHTHI OCYIICCTBICHHA HE
JOIDKHBI OBITH OTPAHMUCHBI KOHKPETHHIME (DOPMaMH WIJIH PACKPBITHIME CTIOCO0AMH, HO, HA00OPOT, HACTOAIICE
M300pETCHUE OXBATHIBACT BCE MOAM(DHUKALINH, SKBUBAJICHTHI M ATbTCPHATHBHBIC BAPHAHTEL
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OOPMVIJIA U30OBPETEHMA

1. Cucrema ympasieHus (POTO3NCKTPHICCKIAM YCTPOHCTBOM, COIEPIKAIAst CPEACTBO MOJAYH HATIPSLKCHIS,
BBINMOJHCHHOE C BO3MOXKHOCTBIO MOJAYH IIEPBOM COCTABILIIOUICH CHTHANIA HANPSKCHHS HA BBIOpaHHOE (DOTO-
JEKTPUYIECKOE YCTPOHCTBO M3 MHOKECTBA (DOTOINEKTPUHUECKUX YCTPOMCTB, IMPH 3TOM MEPBAS COCTABILIFOINAS
COACPIKUT UMITY JIbC HANPSIIKCHUA MOJIOXKATCIIPHON BCITHUNHBI AT TCHCPUPOBAHWA BHCIMHETO JJCKTPHUICCKOTO
TOJSI HA BBIOPAHHOM (DOTORNICKTPHUCCKOM YCTPOHCTBE, M HPHUCM YKA3aHHOE CPEICTBO IMOJAYH HATPSLKCHUS
JOTIOJHATEIBHO BBHINIOJHEHO C BO3MOKHOCTHIO IOJAYHM BTOPOH COCTABILIIOINCH CHTHANA HANPSDKCHUS HA BbI-
OpanHOE (POTOINECKTPHUUECKOE YCTPOHCTBO, PH 3TOM BTOPAS COCTABILIIOINAS CONCPKUT ITHKI OTKIIOUCHUS MEXK-
Ay CMCKHBIMH UMITY JIbCAMHA HAIIPSHKCHIA.

2. CucreMa 1o 1.1, mpuyeM yKa3aHHOE CPEACTBO IOJAYH HANPSLKEHUS BBIIOJHEHO C BO3MOYKHOCTBIO TIO-
AAa9X CUTHAJIA HANIPSOKCHUA B BUAC CCPHU UMITY JIbCOB HANPSKCHUA TOJIOKHTCIBHO N BEITHIHHBI.

3. Cucrema 1o 1.2, mpudeM YKa3aHHOE CPEACTBO IOJAYHM HANPSDKEHUS BBITOJHEHO C BO3MOYKHOCTBIO TO-
Ja4H BTOPOH COCTABIIIIOMICH MEIKAY CMEKHBIME CEPHAMH HMITYJTbCOB HANPSKCHU.

4. CucTema mo 1.2 WM 3, MPHYICM YKA3aHHOC CPSACTBO MOJAYH HANPSDKCHAS BHIOTHCHO ¢ BO3MOKHOCTEHIO
MOJA4H BTOPOH COCTABILIIOMICH MEIKAY CMEKHBIMHU HMITY TbCAMH HATIPSKE HHAL

5. Cucrema mo mobomy u3 miL2-4, mpuyeM YKa3aHHOE CPEACTBO IOJAYH HATPSDKEHHS BBIIOJIHCHO C BO3-
MO>KHOCTBIO TTI0JAaYH BTOPOH COCTABJIIIOMICH MEKAY BHIOPAHHBIMH CMEKHBIMH UMITYJIbCAMH HATIPSDKCHHASL.

6. Cuctema 1o JEoOOMY M3 MPEABIIY X Iy HKTOB, MPUYEM YKA3aHHOE CPEACTBO MOAAYH HANPSLKCHUS BbI-
TIOJTHEHO C BO3MOYKHOCTBEO MOJAYH CHTHAJA HANPSDKECHHA HAa KAKA0C (POTORNICKTPHIECKOE YCTPOUCTBO M3 MHO-
JKecTBa (POTOIIEKTPHICCKUX YCTPOHCTB.

7. CucteMa no mo00MYy W3 MPEABIIYIMX Iy HKTOB, IPHYEM YKAa3aHHOE CPEACTBO IT0JAYH HANMPSKCHUS CO-
JEP>KAT CXEMY YCTPOICTBA A1 TCHEPUPOBAHUS MMITYIIHCOB HANPSDKCHUS, MPH 3TOM IOAA4a IMEPBOHM COCTaB-
JLTFONIEH BKIIFOYACT B ce0sI T0AAYy BHICOKOBOJIBTHOTO M3MEHSIOMICTOCS BO BPEMEHH MMITYJIBCA HANPSHKCHUS OT
CXEMBI YCTPOUCTBA A1 TCHEPUPOBAHMA MMITYIbCOB HANPSIKCHHA, W MPH 3TOM YKA3aHHAA IOAA4Ya BTOPOH CO-
CTaBILTFOLICH BKIFOYACT B CEOS OTKIFOUCHHUE CXEMBI YCTPOHCTBA U1 TCHEPHUPOBAHI HMITYIbCOB HANPSKCHHS.

8. Cucrema mo 000My M3 HMPEABIIYIINX IMyHKTOB, MPUYEM YKAa3aHHOE CPEACTBO IOJAYH HANPSKSHUS CO-
JEP>KAT TIEPEKITFOYATEIb, PACIIOJIOKCHHBIN MEKIYy HMCTOYHHKOM HATPSDKCHHUSA M BBIOPAHHBIM (DOTOZIECKTpHYIC-
CKHM YCTPOHCTBOM, IPH 3TOM TI0a4a TICPBOH COCTABIIAIONICH BKJIFOYACT B CCOSM COCAMHCHIC HCTOYHHUKA HATIPS-
JKCHUS C BBIOPAHHBIM (DOTORNICKTPHUCCKEM YCTPOHCTBOM B IIEPBOM ITOJIOXKCHUH TEPEKIFOYATEN, M TPH 3TOM
MoJA4a BTOPOil COCTABIAFOMICH BKITFOUACT B CCOS OTCOCAMHCHHUC HCTOYHHMKA HATPSLKCHHS OT (DOTORCKTPHUIC-
CKOTO YCTPOHCTBA BO BTOPOM IIOJIOKEHIH IIEPEKIFOYATEIL.

9. Cucrema mo 1.7 mim 8, IpUYEM YKa3aHHAA CXEMa YCTPOMCTBA U1 TCHEPHPOBAHMS HMITYJIbCOB HATPSI-
SKCHUSI COZICPIKUT TIEPEKIFOYATENb M TCHEPATOP UMITYIbCOB, IPH 3TOM IT0a49a NIEPBOH COCTABILIFOMCH BKIFOIACT
B ceOs NPUKJIAABIBAHAC BBIXOAHOTO HANPSOKCHUA HCTOYHHKA BBICOKOTO HAMPSKCHHA CXCMBI yCTpOfICTB":l AT
TEHEPUPOBAHI HMITYJILCOB HANIPSDKCHUS K BBIOPAHHOMY (POTO3ICKTPHIECKOMY YCTPOHCTBY, KOT/IAa IEPEKIIOYA-
TCJIb CXCMBbI yCTpOfICTB(:l A TCHCPUPOBAHHWA UMITY IbCOB HANPSOHKCHUA HAXOAUTCA BO BKIIFOYICHHOM COCTOAHHH,
JUIA TCHCPHPOBAHHSA TICPBOM COCTABILIOMICH M MPOJO/DKCHHUSA, MPH HCOOXOAMMOCTH, YKA3AHHOTO MPHKJIAIBIBA-
HUS BBIXOJHOTO HANPSKCHHUA HCTOYHUKA BBICOKOTO HANPSDKCHHA 0 TEX MOP, MOKA MEPEKIIFOYATENb HE IEPEHAET
B BBIKJIFOUCHHOE COCTOSIHUE 711 TEHEPUPOBAHUS BTOPOU COCTABIISIOMICH.

10. Cucrema 1o TF000MY W3 MPCABITYIIHX MYHKTOB, MPHYCM MOAA4Ya MCPBOH COCTAB/IAIONICH BKITIOYACT B
ceOs1 TCHEPHPOBAHKE BHEIIHETO 3JICKTPHUHUECKOTO IOJI C IEPBHIM HANPABICHUECM WIIM BTOPHIM HATPABJICHHEM,
TIPH 3TOM MEPBOE HAIPABJICHHUE W MOJIPHOCTh BHYTPCHHHUX JICKTPOAOB BHIOPAHHOTO (DOTOINICKTPHUCCKOTO YCT-
poficTBa MPSACTABIIAIOT COOOH OIWHAKOBOC HAMPABICHHC I YBCIHUCHHA BBHIXOTHOW MOIIHOCTH BBHIOPAHHOTO
(POTO3NEKTPHUECKOTO YCTPOKCTBA, a BTOPOC HANPABJICHUE IPEACTABILIET COOOH HANPABICHHE, IIPOTHBOIIOIOK-
HOE NOJAPHOCTH BHYTPEHHHX 3JICKTPOAOB, A1 YMECHBIICHUA BBIXOAHON MOIIHOCTH.

11. Cucrema nmo m000My W3 NPEABIAYIIMX MYHKTOB, JOTOJTHUTCIBHO COACPKAMIAA CPEICTBO OTCIICKHBA-
HUS, BBITIOJHCHHOC C BO3MOYKHOCTBIO OTCIIC)KHBAHHS BBIXOAHOTO HANPSHKCHUA BEIOPAHHOTO (DOTOIICKTPHUCCKO-
TO YCTPOMCTBA MM OTCIICKHBAHKS BBIXOTHOTO TOKA BRIOPAHHOTO (DOTOIEKTPHICCKOTO YCTPOHCTBA.

12. Cucrema mo m.11, mpuieM yKa3aHHOE CPEICTBO OTCICKHUBAHUSI COACP/KUT JATUUK HAPSDKEHHSA, ITOJ-
KIFOUCHHBIH MAPAIUICIbHO K BHIOPAHHOMY (POTO3IECKTPHYCCKOMY YCTPOMCTBY, WJIM JATYHMK TOKA, TOKIIFOYCH-
HBII TOCIICOBATEIHHO MEKAY BBHIOPAHHBIM (POTOINECKTPHUCCKUM YCTPOWCTBOM M HATPY3KOH, NMATACMOH BbI-
OpaHHBIM (POTORICKTPHUCCKIM YCTPOHCTBOM.

13. Cucrema no moOOMy W3 MPEABIAYINNX IYHKTOB, JOTOJHHUTCIHHO COACP)KAINAS CXEMY VIPABICHHI,
TIOJKJIFOYCHHYF0 K MCTOYHHKY HANPSDKCHUS, IIPH 3TOM YKA3aHHAS CXEMA YIIPABJICHUS BBHINOJIHCHA C BO3MOKHO-
CTBIO PETYJIHMPOBAHUS BBIXOJHOTO HANPSDKEHHS, NMPHYEM VKA3aHHOE PETYJIMPOBAHUE, NMPH HEOOXOIHUMOCTH,
BKIIFOYACT B CeOS PETYIMPOBAHUE IO MCHBIICH MEPE OJHOTO M3 CJICAYIOINETO: BEIMYNHbL, [UIMTEIbHOCTH H Yac-
TOTBI nepBoﬁ COCTaBJI}IIOHleﬁ A1 MAKCHUMAJIBHOTO Y BCJIHICHUA BI)IXOZ[HOI\/'I MOIIIHOCTH BI>I6paHHOF0 (I)OTOC-)J'IGI(-
TPHIECCKOTO YCTPOHCTBA HA OCHOBE YKA3aHHOTO OTCIIC)KHBAHMS.

14. Cucrema 1o TF000MY W3 MPCABIIYIIHX MYHKTOB, MPHYCM MOAA4Ya MCPBOH COCTABIIAIONICH BKITIOYACT B
ceOs1 TCHEPUPOBAHUE BHEIIHETO AIICKTPHUICSCKOTO MO MO MEHBINEH MEpe HA OJHOM M3 CJICAYIOIICTO. COJHEY-
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HOM JJIECMEHTE, MATPHUIIC COJHEYHBIX 3JIECMCHTOB, MAHCIH COJIHEYHBIX 3JIEMCHTOB M MATPHIE IAHEJICH COIHEY-
HBIX JJICMCHTOB.

15. Cucrema mo m00OMY M3 NPEABIAYIIMX IyHKTOB, IIPHYEM I10/1a4a BHEIIHETO 3JICKTPHICCKOTO MO HA
BBIOpaHHOE (POTOITEKTPHUIECKOE YCTPOHCTBO COMPSIKCHA C YBEIMUYCHHEM BBIXOIHON MOIMHOCTH H/WMJIHM BBIXOJ-
HOTO TOKA BEIOPAHHOTO (DOTORCKTPHICCKOTO YCTPOMCTRA.

16. Cucrema mo m.15, mpudeM moAavYa BHCITHETO 3JICKTPHUCCKOTO MO HA BHIOPAHHOC (POTOIICKTPHHC-
CKOC YCTPOMCTBO CONMPSKCHA C TMOBBIICHHCM BBIXOTHOW MOIITHOCTH W/WITH BBIXOTHOTO TOKA BRIOpPAHHOTO (HOTO-
3JICKTPHUCCKOTO YCTPOHCTBA HA BETHUUHY 10 50% B YCIOBHAX HU3KOH OCBCIICHHOCTH.

17. Cucrema mo m.15, mpudeM moAavda BHCITHETO 3JICKTPHUCCKOTO MO HA BBHIOPAHHOC (POTOIICKTPHHC-
CKOC YCTPOMCTBO CONMPSKCHA C TMOBBIICHHCM BBIXOTHOW MOIITHOCTH W/WITH BBIXOTHOTO TOKA BRIOpPAHHOTO (HOTO-
3JICKTPHUCCKOTO YCTpOHCTBa 601¢e ueM Ha 50% B YCIOBHAX HH3KOH OCBCIICHHOCTH.

18. Cucrema no mrobomy w3 mm.15-17, mpmaeM mojaya BHEIHETO 3NIEKTPHHECKOTO IOJIT HA BBHIOPAHHOC
(HOTORICKTPHICCKOC YCTPOHCTBO CONMPA/KCHA C MOBBIMICHACM BBIXOIHONH MOIHOCTH H/HJIM BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOIICKTPHHUCCKOTO YCTPOHCTBA HA BeTMIHHY 10 20% B YCIOBHAX BRICOKOI HHTCHCHBHOCTH CBCTA.

19. Cucrema no mobomy w3 mm.15-18, mpmieM moaayua BHEIIHETO 3NIEKTPHHECKOTO ITOJIT HA BBHIOPAHHOC
(HOTOITCKTPHUICCKOC YCTPOHCTBO COMPSDKCHA C MOBBIIICHUCM BBIXOTHOH MOMIHOCTH W/HITH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOIICKTPHHUCCKOTO YCTpOoticTBa HA BemmauHy oT 20 10 50%.

20. Cucrema no mro0oMy w3 mi.15-18, mpraeM mojayua BHEIIHETO 3NIEKTPHHUECKOTO IOJIT HA BBHIOPAHHOE
(HOTOITCKTPHUICCKOC YCTPOHCTBO COMPSDKCHA C MOBBIIICHUCM BBIXOTHOH MOMIHOCTH W/HITH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOIICKTPHUCCKOTO YCTpOIcTBa O0Jee yeM Ha 50%.

21. Cucrema mo mobomy u3 mi. 15-20, mpudeM yKa3aHHOE YBEIWYCHIE BBIXOIHON MOIMHOCTH W/WIIH BbI-
XOHOTO TOKA OCHOBAHO HA HHTCHCHBHOCTH IAQJAFOIICTO HA BHIOPAHHOE (DOTORNCKTPHUCCKOE YCTPOHCTBO CBETA,
MOJABACMOM HA BRIOPAHHOC (POTORICKTPHICCKOC YCTPOHCTBO CHTHANIC HANPSDKCHIMS, TOIIHHE BEIOPAHHOTO (hO-
TO3NEKTPHUYECKOTO YCTPONCTBA, [UINTEIbHOCTH HMITYJIHCOB HATPSDKCHUS W/WIIM YACTOTHI HMITYJIBCOB HAIPSIKE-
HUA.

22. Cuctema ynpasiacHHSA (JOTOICKTPHUCCKUM YCTPOUCTBOM, COACP KAMIAS

YCTPOHCTBO 11 TCHCPHPOBAHHUA HMITYIHCOB HANPSDKCHHS, TOJKIIFOUCHHOS K BEIOPAHHOMY (DOTO3ICKTPH-
YECKOMY YCTPOMCTBY M3 MHOXKECTBA (POTOIICKTPHUCCKUX YCTPOIHCTB;, U

CPEACTBO TOJAYH HATIPKCHUS I TIOJA9H CHT'HAJIA HATIPSDKCHUS, CTCHEPUPOBAHHOTO YKA3aHHBIM YCTPOH-
CTBOM JUUISI TCHEPHPOBAHMS UMITY IbCOB HATIPSDKCHHS, HAa BRIOPAHHOE (DOTO3IECKTPHUECKOE YCTPOHCTBO, TIPH 3TOM
VKa3aHHBIA CHTHAT HATIPSHKCHIUSI HIMEET TIEPBOE COCTOSIHHE, COACPIKAIICE MMITY JIbC HATIPSHKCHUS TTOJI0KATCILHOM
BCJIMMUHBI, 111 TCHCPHPOBAHMS BHEITHETO 3JICKTPHYCCKOTO TIOJIT HA BHIOPAHHOM (DOTORNICKTPHUECCKOM YCTPOH-
CTBC H BTOPOC COCTOAHHUEC, COACPKAMECC TUKJT OTKITHOYCHUA MCKAY CMCKHBIMA HUMITY JIbCAMHA HAIMPSYKCHU.

23. Cucrema 1o .22, MpUYEM YKA3aHHOE CPEJICTBO MOAAYH HATIPSLKCHHS BBITOJHEHO C BO3ZMOXKHOCTBIO
NOJAIH CUTHAJIA HANMPSDKCHWA B BUAC CCPHH UMITY JIbCOB HANPSHKCHUS TOJIOKHTCIBHO N BEITHIHHBI.

24. Cucrema mo .23, mpHYEM YKA3aHHOE CPEJICTBO MOAAYM HATPSLKCHHS BBITOJHEHO C BO3ZMOXKHOCTBIO
OJAIH BTOPOTO COCTOAHMA MCKIAY CMCIKHBIMHA CCPUAMH UMITY JIbCOB HATPSKCHUA.

25. Cuctema 1o 1.23 wm 24, nNpuyeM YKa3aHHOE CPEACTBO IOJAYH HATIPSHKCHUS BBIIIOJTHCHO C BO3MOSKHO-
CTBIO TOAA'TH BTOPOTO COCTOAHUA MCKAY CMCKHBIMU UMITY TbCAMH HATIPAKCHUA.

26. Cuctema mo moboMmy u3 mi.23-25, mpudeM YKa3aHHOE CPEACTBO MOAAYH HANPSDKEHHS BBIOIHCHO C
BO3MOKHOCTBI) IMOAATH BTOPOTO COCTOHUA MCIKIY BI)I6paHHI>IMI/I CMCKHBIMH UMITY IbCAMH HAIPSAKCHUA.

27. CucteMa mo moboMy U3 mMIL.22-26, mpUH¥eM YKA3aHHOE CPEACTBO MOAAYH HANPSDKEHHS BBIOIHCHO C
BO3MOXKHOCTBIO TOJAYH CHTHAJA HANPSDKCHUS HA KAKA0C (DOTOINEKTPHUCCKOE YCTPOICTBO M3 MHOMECTBA ()0-
TOMCKTPHYCCKHUX YCTPOUCTB.

28. Cucrema mo modoMy u3 mn.22-27, mpuyeM YCTPOHCTBO A1 TCHEPHPOBAHKS MMILY TbCOB HATIPSLKEHI
COJZICPYKUT TIEPEKIIFOYATENh W TCHEPATOP MMITYIbCOB, IPH 3TOM I10JA4a CHTHAJA HATIPSKCHUS BKIFOYACT B CeOs
MOJA4y PETYINPYEMOTO HANMPSKCHUS HA BRIOpAHHOE (POTO3NECKTPHIECCKOE YCTPOHUCTBO;, M MPHIECM HCTOUHHK BbI-
COKOT0 HANPSKEHUS YCTPOMUCTBA Ui TEHEPHPOBAHMSA HMMITYJICOB HANPSKEHUS BBIMOTHEH C BO3MOMHOCTBIO,
mpu HCOOXOIUMOCTH, BO3ACHCTBHA HA BEIOPAHHOC (DOTOIICKTPHICCKOC YCTPOHCTBO, KOTAA MCPCKIFOUATCITE Ha-
XOJMTCS BO BKIFOUCHHOM COCTOSIHHH, JJI1 TEHCPHUPOBAHMS IIEPBOTO COCTOSHMS, IMPHUECM NEPEKIFOUATETD TIEpe-
XOJHMT B BBIKIIFOUCHHOC COCTOSIHHC [Tl TCHEPHPOBAHUS BTOPOTO COCTOSHILL.

29. Cucrema mo jro0oMy w3 mm.22-28, AOTIOTHHTCIBHO COACPKAMAS OJHY WM HOCKOJBKO IOCIICI0BA-
TEIbHO MOJKIIOYCHHBIX KATYIICK MHAYKTHBHOCTH, HMOAKIFOUCHHBIX MEKIY YCTPOHCTBOM A TEHEPHPOBAHUA
HMITYJIbCOB HANPSKCHUS W HATPY3KOH BBIOPAHHOTO (POTORICKTPHICCKOTO YCTPOHCTBA, M1 OJOKUPOBKH YaCTOT
CHTHAJIA HATIPSKCHUS [T HATPY3KH, KOTOPhIC OO0JIBINE, YeM 3aJaHHAS YaCTOTA.

30. Cucrema mo ar000My W3 min22-29, JOMOTHHTSIBHO COACPKAMASL CXCMY YIIPABICHHA, ITOAKIFOUCHHY O
K YCTPOMCTBY A TCHEPHPOBAHMA UMITY IbCOB HAMPSDKCHHA, I YIPABICHUA IO MEHBIICH MEpEe OJHUM H3 Cle-
JYIOIIETO: YaCTOTOH M ATHTEIEHOCTHIO IIEPBOTO COCTOSIHHS M BTOPOTO COCTOSHHSL.

31. Cucrema mo mobomy u3 mir.22-30, mpH4eM I0Aa4Ya BHEITHETO HICKTPHUCCKOTO IO HA BHIOPAHHOC
(HOTOITCKTPHICCKOC YCTPOHCTBO COMPKCHO ¢ MOBBIMICHHEM BBIXOJHOH MOITHOCTH H/HJIH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOIICKTPHUCCKOTO YCTPOHCTRA.

32. Cucrema mo m.31, mpuyeM moAaYa BHCOTHCTO 3JICKTPHUCCKOTO MOJIA HA BBRIOPAHHOC (POTOIICKTPHUC-
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CKOC YCTPOMCTBO CONMPSKCHA C TMOBBIICHHCM BBIXOTHOW MOIITHOCTH W/WITH BBIXOTHOTO TOKA BRIOpPAHHOTO (HOTO-
3JCKTPHUCCKOTO YCTPOHCTBA HA BETHUUHY 10 50% B YCIOBHAX HH3KOH OCBCIICHHOCTH.

33. Cucrema mo m.31, mpuyeM 1moAavYa BHCOTHCTO 3JICKTPHUCCKOTO MOJA HA BBHIOPAHHOC (POTOIICKTPHHC-
CKOC YCTPOMCTBO CONMPSKCHA C TMOBBIICHHCM BBIXOTHOW MOIITHOCTH W/WITH BBIXOTHOTO TOKA BRIOpPAHHOTO (HOTO-
3JICKTPHUCCKOTO YCTPOHCTBA 6071ee ueM Ha 50% B YCIOBHAX HH3KOH OCBCIICHHOCTH.

34. Cuctema mo mobomy u3 mi.31-33, mpuieM 1oaada BHEITHETO HICKTPHUECKOTO IO HA BHIOPAHHOC
(HOTOITCKTPUICCKOC YCTPOHCTBO COMPSDKCHA C MOBBIIICHUCM BBIXOAHOH MOIIHOCTH H/HITH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOITCKTPHHUCCKOTO YCTPOICTBA HA BeTmuuHy 10 20% B YCIOBHAX BRICOKOI HHTCHCHBHOCTH CBCTA.

35. Cuctema mo mobomy u3 mi.31-34, mpuieM 1oAada BHEITHETO ICKTPHUECKOTO MO HAa BHIOPAHHOC
(HOTOITCKTPUICCKOC YCTPOHCTBO COMPSDKCHA C MOBBIIICHUCM BBIXOAHOH MOIIHOCTH H/HITH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOIMCKTPHHUCCKOTO YCTpOoticTBa HA BemmauHy OT 20 10 50%.

36. Cuctema mo mobomy u3 mi.31-34, mpuieM 1oaada BHEITHETO HICKTPHUECKOTO MO HAa BHIOPAHHOC
(HOTOITCKTPUICCKOC YCTPOHCTBO COMPSDKCHA C MOBBIIICHUCM BBIXOAHOH MOIIHOCTH H/HITH BBIXOJHOTO TOKA BBI-
OpaHHOTO (POTOITCKTPHUCCKOTO YCTpOIcTBa O0ee 1eM Ha 50%.

37. Cucrema no mobomy 3 mm.31-36, mpuieM YKa3aHHOS YBEIMHCHHE BBIXOJHON MOIMHOCTH W/WIIH BbI-
XOHOTO TOKa OCHOBAHO HA MHTCHCHBHOCTH IAJAFOIICTO HA BHIOPAHHOE (DOTORNICKTPHUCCKOE YCTPOHCTBO CBETA,
MOJABACMOM HA BRIOPAHHOC (POTORICKTPHICCKOC YCTPOHCTBO CHTHANIC HANPSDKCHMS, TOIIIHHS BEIOPAHHOTO (hO-
TO3JIEKTPHUYECKOTO YCTPOWUCTBA, THTECIHHOCTH HMITYIILCA IIEPBOTO COCTOSIHHS H/WIIHM YAaCTOTHI TIEPBOTO COCTOS-
HUA.

38. Cucrema ynpaBiacHHSA (DOTOITCKTPHICCKEM YCTPOHCTBOM, COACPKAIIA: ICPCKIFOMATSIT> HATPSKCHHS,
BKITFOUAFOINHUH B ceOA

TICPBEI TOPT, BEIMIOTHCHHBIH C BO3MOYKHOCTHIO TIOJKTIOUCHUA K BEIOPAHHOMY (DOTOIJICKTPHUCCKOMY YCT-
POWCTBY M3 MHOKECTBA (POTOITEKTPHICCKUX YCTPOICTB,;

BTOPOH MOPT, BBHIMOJIHCHHBIH C BO3MOKHOCTBIO HMOAKIFOUCHHSI K HATPy3Ke, MUTACMOH BBIOPAaHHBIM (OTO-
3NEKTPHYCCKUM YCTPOHCTBOM;

TpeTI/Iﬁ TIopT, BBIIOTHCHHBIH C BO3MOYKHOCTBIO TOAKITIOYCHWA K UCTOTHUKY HAPSAKCHUA,

TIPH 3TOM IIEPEKIIFONATEh HATMPSHKCHHUS BBITIOJHEH C BO3MOXKHOCTBIO pabOTHI B IEPBOM ITOJIOXKCHHH C yC-
TAHOBJICHHEM TICPBOTO IIYTH TOKA MEKIY BBIOPAHHBIM (DOTOINECKTPHUUCCKHM YCTPOHCTBOM M HCTOYHHKOM Ha-
TIPSDKEHHS © BO BTOPOM IIOJIOXKCHUM C YCTAHOBICHAUEM BTOPOTO IyTH TOKA MEXKAY BBHIOPAHHBIM (DOTO3JNCKTpHyC-
CKHM YCTpPOICTBOM H HATPY3KOIf, U

TPHUYEM TI0a4a CUTHAJIA HATIPSHKCHIS, CTCHEPHPOBAHHOTO HCTOYHHKOM HANPSDKCHMS, HA BRIOpaHHOE (o-
TO3JECKTPHIECKOE YCTPOICTBO BBHIMOIHACTCS TAK, YTO CUTHAJ HATPSDKCHUS HMECT TIEPBOE COCTOSHHE, COACPIKa-
mCC UMITYJIbC HAMPSKCHUA MOJIOXKATCIIBHOM BCJIMIHWHBI, OJ1 TCHCPHPOBAHUA BHCIMHECTO JJICKTPHICCKOTO ITOJIA
HA BBIOPAHHOM (DOTOIJIECKTPHIECKOM YCTPOHCTBE, KOT/IAa MEPEKIIFOUATEIh HANIPSLKEHIS HAXOJUTCS B IEPBOM IO~
JIO’KCHHUH, i BTOPOE COCTOSIHHE ST 00CCIICUCHIST NICKTPHICCKOM M30IIIMH MEXK/Ty HCTOYHHKOM HATIPSDKEHIS U
HATPY3KOH, KOTJAA NEPEKIIFOUATENb HATPSKCHHUS HAXOAUTCS BO BTOPOM ITOJIOKCHHUH.

39. Cuctema no 1m.38, mpuyeM yKa3aHHOE CPEICTBO IOJAYM HANPSDKCHUSA BBINOJIHEHO C BO3MOKHOCTBIO
NOJAIH CUTHAJIA HANMPSDKCHWA B BUAC CCPHH UMITY JIbCOB HANPSHKCHUS TOJIOKHTCIBHO N BEITHIHHBI.

40. Cucrema mo 1m.39, mpH4EM YKA3aHHOE CPEJICTBO MOAAYM HATPSLKCHHS BBITOJHEHO C BO3MOXKHOCTBIO
TOJAYH BTOPOTO COCTOSHUS MEKIY CMEKHBIMHU CEPHAMHI UMITY IbCOB HANPSDKCHU.

41. Cucrema no 1m.39 nm .40, mprdeM YKa3aHHOE CPEACTBO MOAAYH HANPSLKEHUS BBIIOJIHCHO C BO3MOMK-
HOCTBIO MOAAa'TH BTOPOTO COCTOAHUA MCKAY CMCKHBIMU UMITY JIbCAMH HATIPSHKC HUA.

42. Cuctema mo modomy u3 mr.39-41, mpudeM YKa3aHHOE CPEACTBO MOAAYH HANPSDKEHHS BBIOIHCHO C
BO3MOXHOCTBI) ITOAATH BTOPOTO COCTOSAHUA MCKIY BI)I6paHHI>IMI/I CMCKHBIMH UMITY IbCAMH HAIPSAKCHUA.

43. Cucrema no modoMy w3 mr38-42, mpHyYeM YKa3aHHBIN IEPBBIH MOPT BBIIOJIHEH C BO3MOXKHOCTHIO
TOJKJFOUYCHUS K KOKIOMY (POTOINCKTPHUCCKOMY YCTPOICTBY M3 MHOXECTBA (POTOIICKTPHUCCKUX YCTPOHCTB,
TIPH 3TOM HATPy3Ka IMPHBOIAHUTCS B ACHCTBHE KAKABIM (DOTOINCKTPHUCCKUM YCTPOICTBOM M3 MHOKecTBa (poTO-
JEKTPUHECKUX YCTPOWCTB, MPHYEM YKA3aHHOE CPEJCTBO INMOJAYM HATIPSKCHUS BBINOIHEHO C BO3MOKHOCTBIO
MOJAaYH CHTHAJA HANPSDKECHH Ha KAKA0e (POTOINEKTPHUUECKOE YCTPOUCTBO M3 MHOKECTBA (DOTOINCKTPHICCKUX
YCTPOMUCTB.

44. Cucrema no mobomy w3 mir.38-43, mpudeM NEpPeKIIF0OYATeh HANMPSLKCHHS COACP)KAT JIBYXIO3HIHOH-
HBIH NEPEKIHOYATEND.

45. Cucrema mo moooMy u3 mi.38-44, TOTMONHATEIHHO COACPKAIMAS KOHTPOJUICP MEPEKIFOYATSII, MOA-
KIIFOUCHHBIH K YKA3aHHOMY ICPEKIIOYATCII0 HANPSLKCHHS A YIPABICHUS MO MCHBINCH MEpe OJHHUM W3 Cle-
JYIOOIETO: YaCTOTOH M AHTEIHHOCTHIO MIEPEKIFOUCHIS MEXKTY TICPBBIM MOJIOKEHUEM H BTOPBIM TTOJIOKCHUCM.

46. Cucrema mo modomy w3 mm.38-45, DOMOMHHUTCSIFHO COACPIKAINAsA CPEACTBO, MPCIHAZHAUCHHOS IS
VMCEHBIICHHS JFOOBIX OCNIA0ICHIH HANPSDKEHUS MIEPBOTO COCTOSHIA M IIOJKIFOUCHHOE MEKIY HATPY3KOH M BBI-
OpaHHBIM (POTOINCKTPHUCCKAM YCTPOHCTBOM.

47. Cuctema mo ymodomMy u3 m.38-46, mprueM MoJayua CUTHANA HANPSDKEHHS BKIFOYACT B ce0s moaady pe-
TYJIHPYEMOTO HATIPSHKCHIS HA BRIOPAHHOE (DOTORNICKTPHICCKOE YCTPOHUCTBO.

48. Cucrema mo mmoOoMy u3 mr.38-47, TOMOTHUTEIHHO COACPKAMAS CXEMY VIIPABICHHUS, TOAKIFOUCHHYFO
K HCTOYHHKY HANPSKCHUS W/HIIH MIEPEKITFOYATENIO, U1 YIIPABICHHUS 10 MCHBIICH MEPE OJTHUM U3 CJICAYFOIICTO!
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YacTOTOM, BEIMUMHON M JUIMTENBHOCTBIO TIEPBOTO COCTOSIHUSI M BTOPOTO COCTOSIHUSI, M, NMPHW HEOOXOAMMOCTH,
JIOTIOTHUTENBHO COJIEPKaINasi CPEICTBO OTCICKUBAHMS, BHIOPAHHOE W3 CIEIYIONIETO: AaTIYNKa TOKA, TTOKITIO-
YEHHOTO TTOCIIEA0BATENLHO MEXIY BHIOPAHHBIM (DOTOINEKTPUUECKMM YCTPOWCTBOM W HAarpy3Koi, W JaTyvka
HAITPSDKEHUS, TIOAKIIFOUEHHOTO TTApalieIbHO K BEIOpaHHOMY (JOTORIEKTPUIECKOMY YCTPONUCTBY.

49. Cucrema no mobomy u3 n.38-48, npuuemM nojaya BHELIHETO INEKTPUUECKOTO MOJisi HA BbIOpaHHOE
(OTOIICKTPHUECKOE YCTPOMCTBO COMPSIKEHA C MOBBIIIEHHEM BBHIXOTHOW MOIIHOCTH W/WITH BBIXOJHOT'O TOKA BbI-
6panHOTO (POTORIEKTPUIECKOTO YCTPOHCTBA.

50. Cucrema 1o .49, npuuem rnojgaya BHEIIHETO JJIEKTPUUECKOrO T10Jisl HA BhIOpaHHOE (POTOINEKTPHUE-
CKOE€ YCTPOWCTBO COMPSHKEHA C MOBBIMIECHUEM BBIXOJHOM MOIIHOCTH W/WIJIH BBIXOJHOTO TOKa BBIOpaHHOTO (hOTO-
ANEKTPHUUYECKOr0 YCTPOHCTRA Ha BENMMUMHY 710 50% B YCIIOBHSX HU3KOM OCBEHIEHHOCTH.

51. Cucrema mo 1m.49, mpudeM momavya BHEIIHETO JJICKTPUUICSCKOTO TOJIS Ha BEIOpaHHOE (OTOINCKTpPHUC-
CKO€ YCTPOWCTBO COMPSDKEHA C IOBBIMICHUEM BBIXOJHOM MOIIHOCTY W/WIJIH BBIXOJHOTO TOKa BBIOpaHHOTO (OTO-
IIEKTPHUECKOr0 yCTpoiicTa Oostee ueM Ha 50% B yCIIOBHSIX HU3KOH OCBEIICHHOCTH.

52. Cuctema 1o mobomy u3 1r.49-51, nmprdeM mopavya BHEITHETO INIEKTPHUUYECKOTO TMOJST Ha BBIOpaHHOE
(pOTOINEKTPUUECKOE YCTPONCTBO COMPSDKEHA C MOBBIIIEHUEM BBIXOJHON MOIIHOCTH W/UITH BBIXOJTHOTO TOKA BbI-
OpaHHOTO (POTOINEKTPUIECKOTO YCTPOoiicTBA Ha BemmunHY 10 20% B YCIOBUAX BRICOKOM MHTEHCUBHOCTH CBETA.

53. Cucrema 1o mobomy u3 1r.49-52, npuyem 1ojaya BHELIHEro JJIEKTPUUECKOro MOJisl Ha BbIOPaHHOE
(OTOIIEKTPHUECKOE YCTPOMCTBO COMPSIKEHA C MOBBIIIEHHEM BbIXOAHON MOIIHOCTH W/WIIH BBIXOJHOI'O TOKA BbI-
O6panHOrO (OTOANEKTPUIECKOTO YCTpOHCTBA Ha BenmmurHy oT 20 1o 50%.

54. Cucrema 1o Jodbomy u3 1r.49-52, mpudeM 1ojava BHELIHEro JJIEKTPHUUYECKOro MMOJisi Ha BhIOPAHHOE
(hOTOINEKTPHIECKOE YCTPOHCTBO COTPSDKEHA C MOBBIIICHUEM BBIXOIHOH MOIIHOCTH W/MITH BBIXOJHOTO TOKA BbI-
OpaHHOTO (POTOINEKTPHUYECKOrO YCTpoiicTBa OoJice uem Ha 50%.

55. Cuctema mo modomy 3 mi.49-54, mpuueM yKa3aHHOE YBEIMYEHHUE BBIXOTHOM MOITHOCTH W/WITH BbI-
XOJTHOTO TOKa OCHOBAHO HAa MHTCHCHBHOCTH MaJAfOIIET0 Ha BRIOpaHHOE POTORIEKTPHIECKOE YCTPOMCTBO CBETA,
MoJaBacMOM Ha BBIOpaHHOE (POTORNEKTPHUIECKOE YCTPONCTBO CUTHAJIE HAPSHKEHUS, TONIINHE BEIOpaHHOTO (ho-
TONIEKTPUUECKOTO YCTPOHCTBA, JUTMTENLHOCTH MMITYJIbCa MEPBOrO COCTOSIHUS W/MIIM YacTOThI MEPBOIO COCTOSI-
HHUS.
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