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(57) Brnok muTaEMs TS a3pO30TBHOTO MHTANATOPA BKIIOYAET B CEOS MCTOYHMK THTAHWS, BBITIONHEHHBIH

C BO3MOXKHOCTBIO paspsIKH OJHEPrHM B Harpy3Ky Uil OOpa3oBaHUSI a’po30iisi M3 MCTOYHHKA
a’po30IIs; MEPBOE YCTPOMCTBO YIPABICHUS U BTOPOE YCTPOMCTBO YIPABIECHHUS, KOTOPOE BBIIOIHEHO C
BO3MO)KHOCTBIO YIPABIICHUS, IO MEHBIIEH Mepe, 4YEM-TO OAHUM M3 3apsAIKd U pa3psagKd HCTOYHHKA
MUATAHMS; CXEMHYIO TUIaTy, Ha KOTOPOH BBITIOJIHEHBI [IEPBOE YCTPOUCTBO YIIPABJIEHUS U BTOPOE YCTPOICTBO
YIPAaBJEHUS; NEPBBIM KOHIAEHCATOP, KOTOPbII BBHIIOJIHEH C BXOAHOM CTOPOHBI OT IEPBOIO yCTPOICTBA
YIIpaBJICHUS TAKAM 00pa3oM, YTOOBI MOJCOEUHATHCS TApaJUIEIBHO C IIEPBBIM YCTPOWCTBOM YIIPaBIICHNUS;
U BTOPOM KOHJIEHCATOP, KOTOPBIN BBIIOJIHEH C BXOAHOU CTOPOHBI OT BTOPOIO YCTPOMCTBA YIIPAaBJICHUS
TaKUM 00pa3oM, YTOOBI OJCOEANHATHCS apaUIEIbHO CO BTOPBIM YCTPOHCTBOM YIIPABICHHS, IIPH 3TOM
€MKOCTh NIEPBOT0 KOHJEHCATOPA OTIINYAETCSI OT EMKOCTH BTOPOTO KOHJEHCATOpa.
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OIIMCAHUE U30BPETEHUA
2420-561132EA/23
BJIOK IUTAHUA UIA ADPO30OJBbHOI'O HHI'AJIATOPA

OBJIACTh TEXHHKH, K KOTOPOU OTHOCHUTC A U30EPETEHHME

[0001] Hacrosimee wu3zo0peTeHHME OTHOCHTCS K OJIOKY THTAHUS ISl a3PO30JIbHOTO
UHIJIATOpA.

YPOBEHb TEXHUKH

[0002] B mareHTHOM AOKyMeHTE 1 pacKpbIT apOMaTHYECKHI WHTaJIATOP HETrOpIYero
TUMA, BKJIIOYAKOIUN B ce0s MCIapHUTeNbHbIN OJIOK, COmepIKALIMiA HArpy3Ky IJisi UCTIApEHUs
UCTOYHHUKA a’p030Jisi Oe3 ropeHus, U OJIOK MUTAHUs, BKJIIOYAKOMNNA B ce0sl HCTOYHUK MUTAHUS
IUIl TIONA4M SHEPTMU B HArpy3ky. B oOmem, OJIOK NHUTaHUS BKIIOYAET B CeOs HE TOJBKO
UCTOYHUK THTAHUS, HO TaKXe COEJUHUTENb, KOTOPBIH MOXKHO 3JIEKTPUYECKH IMOJAKIIOUYATh K
BHEIIHEMY HCTOYHHUKY IHUTAHUS, W YCTPOHCTBO yrpapyeHust (OJIOK yHpaBIeHUs, 3apsaHOe
YCTPOHCTBO M TaK JAajiee), KOTOPOE BBITIOJHEHO C BO3MOXKHOCTBIO YIPABJICHHUS, 1O MEHbIIEH
Mepe, YeM-TO OJJHUM U3 3apsAKU U Pa3psiKU UCTOUHUKA MUTAHUS, UM KOTOPOE BBINOJHEHO C
BO3MOYKHOCTBIO TIPEOOpPa30BaHUs SHEPTUH, KOTOPAasi MOABOIUTCS U3 COCOMHUTEINS, B SHEPTHIO
11 3apSAAKU UCTOYHUKA MUTAHMSI.

[0003] Hampumep, B NMaTEHTHOM AOKYMEHTE 2 PACKPBIT OJOK NMUTAHHSA, COAEpPKaluii
MHO>KECTBO KOHJIEHCATOPOB, BBINNOJHEHHBIX C BBIXOJHOW CTOPOHBI OT 3apsiAHOTO yCTPOWCTBA
TaKUM 00pa30M, 4TOOBI MOACOENUHATHCS MAPAJUIETBHO C 3aPSIIHBIM YCTPOHCTBOM. B maTteHTHOM
JIOKyMEHTE 3 pacKpbIT OJIOK INUTAaHUSA, COAEP)KALINA KOHAEHCATODP, BBIMOJIHEHHBIH MEXKAY
COEMHUTENEM U 3apsAAHbIM  YCTPOMCTBOM TakuM 00pa3oM, dYTOOBI IOJCOEAMHSTHCS
NapajyIeIbHO € 3apsAgHBIM YCTPOMCTBOM C LENbIO CTAOMIM3ALUN HANPSDKEHUS, MOJIEKAINero
BBOZY B 3apsiAHOE YCTPOMNCTBO.

[0004] [ITatenTHbIi nokymeHT 1] WO 2018/163261 Al

[[TaTtenTHbIN nokymeHT 2] CN 206865186 U

[[TaTtenTHbIi nokyment 3] US 2015/0173124 A1l

[0005] Onnako, B GyiOKe MUTAHMS, COAEPIKALEM MHOXECTBO YCTPONCTB YIIPABICHHS Ha
OITHOW W TOH K€ CXEMHOH IuIaTe, CIOKHO O0ECIeYUTh COOTBETCTBYIOLIYIO 3aIIUTy MHOXKECTBA
YCTPOICTB ynpaBieHUs], U IUIOIIAANd HA CXEMHOM IjIaTe, KOTOPble 3aHUMAOT KOHJEHCATOphl U
T.1., yBenmuuBaroTcs. CenoBaTeNbHO, pa3Mep OJI0Ka MUTAHUS MOXKET YBEIMYHUBATHCS.

[0006] Llenpro HacTOsIEro W300OpETEHUs SIBIISIETCS CO3JaHHE OJIOKa MHTAHUS s
a3pO30JIbHOTO MHTAJSITOPa, JOMYCKAIOIIEro yMeHbIIeHHEe MJoliaiel, KOTopble KOHAEHCATOPbI
3aHMMAKOT HA CXEMHOW MJjaTe, NPU OAHOBPEMEHHOW COOTBETCTBYHOLIEH 3aIUTE€ MHOXKECTBA
YCTPOWCTB YIPaBJIECHUSI.

CYIIHOCTDb U30BPETEHU A

[0007] B cooTBeTCTBHM C acleKTOM H300pEeTEeHHsl Npeasaraercst OJOK MUTAHUS IS
a’pO30JIbHOTO HMHTANATOPA, NPU 3TOM OJIOK MHUTAHUS COAEPKUT. HMCTOUYHUK IUTAHUS,
BBINTOJIHEHHBIH C BO3MOXXHOCTBIO Pa3psIK SHEPTUU B HArPYy3Ky AJisi 0Opa3oBaHUs a3pO30Jis U3

HUCTOYHMKA a3pO30Jisi, MEPBOE YCTPOMCTBO YMPABJICHHS U BTOPOE YCTPONCTBO YIIPABJIEHUS,



KOTOpBIE€ BBINOJIHEHbI C BO3MOKHOCTBIO YIIPABJICHUS, IO MEHbIIEH Mepe, YeM-TO OJHUM U3
3apAOKM U paspsiiKM MCTOYHMKA MHUTAHUS, CXEMHYIO IUIAaTy, HA KOTOPOW BBINOJHEHBI MEPBOE
YCTPOMCTBO YIIPABJICHUSI U BTOPOE YCTPOMCTBO YNPABJIEHUs, NMEPBbI KOHAEHCATOP, KOTOPBIA
BBIITOJIHEH C BXOIHOH CTOPOHBI OT IEPBOTO YCTPOICTBA YINpaBleHHUs] TAaKUM 00pa3oM, 4TOObBI
NOJCOEUHATLCS MapajuleIbHO ¢ MEPBbIM YCTPOWCTBOM YIIPaBJIEHUS, U BTOPOH KOHIEHCATOp,
KOTOPBIH BBITIOJHEH ¢ BXOJHON CTOPOHBI OT BTOPOTO YCTPOMCTBA yNPaBJIEHUS TaKHUM 00pa3oMm,
9YTOOBI TIOACOENUHSATHCS MAPAJUIETBHO CO BTOPhIM YCTPONMCTBOM YTIPABJICHUS, TIPUUYEM €MKOCTh
NEePBOTO KOHAEHCATOPA OTJIMYAETCS OT €MKOCTH BTOPOTrO KOHIEHCATOPA.

KPATKOE OITMCAHUE YEPTEXENU

[0009] @wr. 1 - BUA B MEPCIEKTHBE a3PO30JbHOTO HHIANSATOPA, 000PYIOBAHHOTO OJIOKOM
MUTAHUS B COOTBETCTBHHU C BAPHAHTOM OCYINECTBJICHUS] HACTOSIIETO N300pETeHUSI.

@ur. 2 - npyro# BUI B MEPCIEKTHBE a3PO30JbHOI0 HHTAJIATOPA, MOKa3aHHOTO Ha ¢ur. 1.

@wr. 3 - BUA B pazpe3e a3pOo30JIbHOTO HHTASITOPA IOKa3aHHOTO Ha dur. 1.

@wr. 4 - BUA B epcrekTuBe OJIOKA MUTAHUS B a3PO30JIHHOM HHTAJSITOPE, TOKa3aHHOM Ha
¢ur. 1.

@ur. 5 - BUJ B EPCNEKTUBE C MPOCTPAHCTBEHHBIM PA3ACICHUEM AETANEH, MOACHIIOIIHNI
BHYTPEHHIOIO KOH(QUTYpALMIO OJIOKA MUTAaHUs B a3PO30JbHOM HHTAJSATOPE, IIOKA3aHHOM Ha (ur.
I.

@ur. 6 - OnoK-cxema, MOSICHAOLIAasT KOHUTYPALUI OCHOBHON 4acTH OJIOKa MUTAHUS B
a3pO30JIbHOM MHTAJSITOPE, MOKA3aHHOM Ha ¢ur. 1.

Qur. 7 - cxema 3JIEKTPUYECKUX COEIMHEHWH, MOSCHSIOIMAS CXEMHYI KOH(Urypauuro
OJI0Ka MUTaHUS B a3PO30JIbHOM HHTAISITOPE, MOKa3aHHOM Ha ¢ur. 1.

@ur. 8A - cxema 3JIEeKTPUUECKUX COEAMHEHUH, BKIIOYaroliast B ce0s1 36HepOBCKUN O
(manee cTaOUIUTPOH).

@ur. 8B - mNOsACHUTENBHBI BUA, OEMOHCTPUPYIOIIUN HAmNpspKeHHe mpodosi
CTaOUTUTPOHA.

@ur. 8C - NOSICHUTEBHBIA BUA, AEMOHCTPUPYIOLIMI MyJIbCALIMIO BXOAHOTO HATIPSIKEHUS
IUIS1 3apSITHOTO YCTPOWCTBA.

@ur. 8D - MNOSCHUTENbHBIA BUI, NEMOHCTPUPYIOUIUN CTAOUIU3ALMIO HAMPSKEHUS,
00y CIIOBJIEHHYIO CTAOUITUTPOHOM.

@dur. 9 - mNOSACHUTENbHBI BUA, AEMOHCTPUPYIOLIMHA IHANa3oH CTaOMIMTPOHOB,
NPUTOAHBIX B KAYECTBE BTOPOrO CTAOMIUTPOHA (WM MEPBOTO CTAOMIUTPOHA) OJIOKA MUTAHHS B
a3pO30JIbHOM MHTAJSITOPE, TIOKA3aHHOM Ha ¢ur. 1.

@ur. 10 - [DOACHUTENBbHBIA BHUA, MAEMOHCTPUPYIOLIUNA MOPUHLUUN  ACHCTBUS
CTJIAKMBAIOIIEr0 KOHJEHcAaTopa OJIOKa MUTAHHS B a3PO30JIbBHOM HHTAJSITOPE, TOKA3aHHOM Ha
¢ur. 1.

Qur. 11 - cxema »3JIEKTPUYECKUX COEIUHEHUWH, BKModaromass B ceds  QuibTp
MPOIYCKAaHUS HHYKHUX YacTOT.

OIIMCAHUE BAPUAHTOB OCYIIECTBJIEHHW A

[0010] Hdanee mpuBeneHo omucaHue OJIOKa MUTAHUS AJIST a3PO30JIBHOTO HHTAISITOpPA B



COOTBETCTBUH C BAPUAHTOM OCYIIECTBJIEHUs HacTosllero nzodperenus. CHavana Oyner onucaH
a3PO30JIbHBIN HHTAJSITOP, 000PYIOBAHHBIN OJIOKOM MUTAHMUS, CO CChUTKOM Ha ¢ur. 1 - ¢ur. 3.

[0011] (ADPO30JIbHBIN UHT AJIATOP)

A>3p030JbHBIN MHraNATOp 1 SBJIAETCS YCTPOMCTBOM Ul MHTAJSILIUK apomaTusaTopa Oe3
ropeHust U uMeer (GOpMy CTEPKHsS, MPOAOJDKAIOIErocsl BAOJIb HEKOTOPOrO HAampaBJIeHUsS
(Ha3pIBa€MOro B JajibHEHINEM MPOAOJBHBIM HampasiieHHeM A). A3pO30JbHbIH HHramsTop |
BKJIFO4aeT B ceOst Onok 10 mutaHusi, mepBbiii kKapTpumk 20 U BTOpoit KapTpumk 30, KOTOpbIe
pacrojoXKeHbl B MOPSIAKE BAOJb MPOAOJNBbHOTO HampaieHus A. Ilepsoiit kapTpumxk 20 MOXKHO
NPUCOENNHATh K OJIoKy 10 muTaHus U OTCOEOUHSITH OT HEro, U BTOPOH KapTpuK 30 MOKHO
MPUCOEIUHATh K NEPBOMY KapTpumxy 20 UM OTCOeOUHATH OT Hero. MHaue rosopsi, mepBbli
kapTpuax 20 u BTOpoi kapTpuak 30 MOKHO 3aMEHATh KaXKAblil B OTAEIbHOCTH.

[0012] (BJIOK ITMTAHUA)

byok 10 muTaHus MO HACTOSIIEMY BapPHAHTY OCYIIECTBJICHHS BKIIIOUAET B Ce0sl ICTOYHUK
12 nmuranus, 3apsgHoe yetpoiictBo 13, 6mok 50 ynpaBieHusi, pa3siMyHbIe JATYHKH U TaK Jajee B
WIMHIpYECKOM kopryce 11 Ooka mutaHusi, Kak nokasaHo Ha ¢ur. 3 - ¢ur. 6. Mctounuk 12
NUTAHUS SIBJIIETCSl 3apspkaeMol  Oarapeedl aKKyMyJIITOPOB, KOHIIEHCATOPOM C JIBOMHBIM
JNIEKTPUYECKUM CJIOEM HJIH YeM-TO IONOOHBIM, U, NPEANOYTUTENbHO, SIBISIETCS HOHHO-
JIUTUEBBIM aKKYMYJISITOPOM.

[0013] Ha Bepxneii yactu 11a xopmyca 11 60ka nutaHusi, pacroIoKEHHONH CO CTOPOHBI
OJHOTO KOHIIA B MPOJOJBHOM HarpaBjieHHH A (CTOPOHBI mepBoro kaprpumxka (20)), BBITOIHEH
y3en 41 BbIBOOOB Misi paspsakd. Y3en 41 BbIBOIOB Uil PaspsiAKU BBITIOJIHEH TakK, YTOOBI
BBICTYIIaTh U3 BEPXHEU MOBEPXHOCTU BEPXHEN 4acTu 11a B HANpaBIeHUH K IEPBOMY KapTPUIKY
20, ¥ BBINOJHEH C BO3MOXHOCTBIO 3JIEKTPUYECKOIO COENMHEHHUsl ¢ Harpy3kou 21 mnepsoro
kaptpumxa 20.

[0014] Kpome Toro, Ha 4acTH BepXHel MOBepXHOCTH BepxHel yactu 11a, BOnm3u y3na 41
BBIBOZIOB JUIsl Pa3psiiKU BBINOJIHEHA BO3AYXOINOABOASLIAS 4acTb 42 1 MOABOAA BO3AyXa K
Harpyske 21 nepsoro kaprpumxa 20.

[0015] Ha mmxHeit vactu 11b kopryca 11 O1oka muTaHus, pacrioiOKEHHOH CO CTOPOHBI
APYyroro KOHI[Aa B TMPOAOJILHOM HANpaBJI€HHH (CTOPOHBI, IPOTHBOIOJOXHONW MEPBOMY
KapTpuky 20), BBIMOJNHEH y3€1 43 BBIBOAOB AJIS 3aPSIKH, BBIMOJHEHHBIH C BO3MOXHOCTBIO
SNIEKTPUYECKOTO COCOMHEHUS C BHEIIHUM HCTOYHUKOM 60 mwmranus (cmotpu ur. 7),
CHOCOOHBIM 3apspKaTh MCTOYHHUK 12 mmraHus. Y3en 43 BBIBOAOB AJIsI 3apsiiKU BBITIOJHEH Ha
OokoBOH MOBepXHOCTH HWKHEHW 4yacTH 11b Takum oOpasom, 4To, Hampumep, K HEMY MOXKHO
NOJICOEANHUTD, 10 MEHbLIEH Mepe, Kakhe-TO OIHU U3 BbIBOJOB HMHTep(etica USB, BriBOmOB
unTepdeiica micro-USB u BeiBOnOB pa3bema trma Lightning (3apeructpupoBaHHBIN TOBapHBINA
3HAK).

[0016] Omnako, y3en 43 BBIBOAOB IJIsl 3apsiAKH MOKET OBITh SHEPrONPHHUMAOINEH
YaCTbIO, BBIOJIHEHHON C BO3MOXKHOCTBIO PUEMA SHEPIUHU U3 BHELIHErOo UCTOYHUKA 60 nmuTaHus
OeCKOHTakTHBIM criocoboM. B nmanHoM cnywae, y3en 43 BBIBOJOB ISl 3apsAgKu

(oHeprompUHUMAIOIAsi YacThb) MOXET COCTOSITb W3 OSHEPrONPUHUMAIOLIEH  KaTYLIKH.



becnipoBonHas cucrema nepenayy YHEPrUU MOKET ObITh HHAYKIIMOHHOTO TUIA W MOXKET OBbITh
MarHUTHO-PE30HAHCHOTO THMA. Y3en 43 BBIBOAOB Uil 3apsSAKd MOXKET OBITh Takke
SHEPrONPUHUMAIOIIEH YaCTbIO, BBIOJHEHHONW ¢ BO3MOXXHOCTBI) NPUEMa SHEPIUU U3 BHELIHETO
ucroyHuka 60 nuranus 6e3 kakoro-mudo KoHTakta. B npyrom mpumepe, y3en 43 BBIBOIOB IS
3apsiIKU MOXKET OBbITh BBINOJHEH TaK, YTO K HEMY MOTYT MOJCOEAUHSTHCS, 10 MEHbIIEeH Mepe,
onHu u3 BeiBONOB HHTep(deiica USB, BriBomoB mHTepdeiica micro-USB u BbIBOIOB pasbemMa
tuna Lightning, 1 B HeM COIEPKUTCS BBIIIEYNOMSIHYTAast SHEPTOMPUHIMAIOIIAS YacCTh.

[0017] MHaue roBops, y3en 41 BBIBOAOB IJIst Pa3psiiku U y3ed 43 BBIBOAOB IS 3apSAKU
BBINIOJIHEHBI PA3AEJIbHO U PACIOJIOKEHbI OTAEIbHO APYT OT Apyra B NPOAOJBHOM HaIlpaBIe€HUU
A. CnenosarenbHo, 00k 10 MHUTaHUS BBIMOJHEH TaK, YTO B COCTOSIHMM, B KOTOPOM BO3MOKHA
paspsinka ucTouHuKa 12 nuranus depes y3en 41 BbIBONOB IS pa3psAKU, BHEIIHUM UCTOYHUK 60
MUTAHUSI MOXXHO 3JIEKTPUYECKH MOACOEAUHATH K Y31y 43 BbIBONOB AJs 3apsaaku. Kpome toro, B
O6nmoke 10 muTaHMA, B COCTOSIHUH, B KOTOPOM y3el 43 BBIBOAOB I 3apsiAKM M BHEIIHHUH
UCTOYHUK 60 MUTAHUS 3JIEKTPUYECKH COSAMHEHBI, €CITH ONMPENesisieTCsl 3anpoc Ha oOpa3oBaHUe
a’po30Jsi, ONHOBPEMEHHOE BBINOJHEHUE 3apAJKH U pa3spsAKu HCTOYHHMKA |2 NHUTaHUS He
JOMYCKAETCsl.

[0018] Kpome Toro, Ha 60KkOBOI mMOBepXHOCTH BepxHel dactu 1la kopmyca 11 Groka
MUTAHUSI BBINOJIHEH HCIOJHUTENBHBIN y3ea 14, KOTOpBIM MOXET YyHpPaBJATb MOJb30BaTElNb, C
BBIXOJIOM Ha CTOPOHY, NPOTHUBOMNOJIOXKHYI Y31y 43 BBIBONOB Uil 3apsiAkd. B dacTHOCTH,
UCIIOJIHUTENbHBIA y3ea 14 u y3en 43 BBIBOAOB UIsl 3apsiAKU PacIoNiararoTCs CUMMETPHYHO
OTHOCHUTEJILHO TOYKH MEPECEUCHUs] NPSMOU JIMHUY, COSAUHSIOIENH UCIIOHUTENbHbIN y3ea 14 u
y3en 43 BBIBOOOB sl 3apsaku, U oceBod JuHuUM L Onoka 10 muraHus B TPOAOTBHOM
HanpasieHun A. HcnonHurenbHblli y3en 14 COCTOMT M3 KHOMNOYHOTO MEPEKIIOYATels,
CEHCOPHOM MaHeJIN WM Yero-To NOAOOHOTO M CIIYXKHT ISl BKIIFOUEHHS M OTKJIFOUeHHs Ooka 50
YIOPABJIEHUs] U PA3JUYHBIX JAaTYMKOB M BBINOJHEHUS [PYIMX ONEpaluid B 3aBUCUMOCTH OT
HAMEPEHHUsl TOJIb30BATENsl MO NMPUMEHEHU0. BOJM3M HUCTIONMHUTENBHOTO y3ja 14 BBIMOJHEHBI
onok 50 yrpaBiieHus U AaTYUK 15 BOOXa AJIsl IETEKTUPOBAHMSI BTSTUBAIOLINX JEHCTBHI.

[0019] 3apsinHoe ycTpoiicTBo 13 ympaBinsier 3apsnkoi sHepruel, nojjiexalieii BBOay U3
y37a 43 BBIBOJOB JJIsI 3apsiAKM B UCTOYHMK 12 mutaHus. 3apsgHOe YCTPOHCTBO 13 BBIMOJHEHO
Ha ocHOBe 3apsmHou Mukpocxembl (IC), Bkirowaromeir B cebs mpeoOpa3oBaTesib IS
npeoOpa3oBaHusl MOCTOSTHHOTO TOKA, KOTOPBIH MOABOAUTCS W3 HMHBepTOopa 61 wmim momoOHOro
KOMITOHEHTa, IPEAYCMOTPEHHOTO JIJIsl PEe00pa30BaHMs IEPEMEHHOTO TOKA B TIOCTOSIHHBINA TOK B
kabene 1 3apsaKy, KOTOPBIH MOIKIFOYAETCs K Y31y 43 BBIBOJOB JJIS 3aPSOKH, B TIOCTOSIHHBIN
TOK, IMEIOLIUHI IPYTY0 BEJIMYUHY, BOJBTMETP, AMIEPMETP, IPOLIECCOP U TaK JaJiee.

[0020] bnox 50 ympaBiaeHus NOACOEIWHEH K 3apsAHOMY YCTpoMcTBy 13,
WCTIOJHUTEJIbHOMY Y31y 14, pa3auyHbIM CEHCOPHBIM YCTPOMCTBAM, TAKUM Kak JaTuuk 15 Baoxa
IUISl IETEKTUPOBAHUS BTATMBAIOIINX (BIbIXATENbHBIX) ACHCTBUH, HaT4NK 16 HampsoKeHUs Ui
U3MEPEHUs] HANpPSDKEHUs UCTOYHMKA 12 NMHUTaHWsA, W Tak Jajee, U namsatd 18 s coXxpaHeHUs
YHCJa BTATUBAIOIIKX JEUCTBUM, BPEMEHH, B TEUEHHE KOTOPOrO SHEPIysl NOAABANIACh B HATPY3KY

21, m Tak pganee, Kak TOKa3aHO Ha (ur. 6, W BBHINONHIET pPa3sHOOOpasHOE yIpaBJIEHHE



a3p030JIbHBIM UHTANIATOPOM 1. Jlatumk 15 BHoxa MokeT ObITh CO3J1aH Ha OCHOBE €MKOCTHOTO
MUKpO(OHA, TaTUMKA JABJICHUS WM 1ofoOHOoro yctpoiictsa. biok 50 ynpasneHus sBisercs, B
KOHKpPETHOM ciiydae, mpoueccopom (Omokom wmukpokontpouiepa (MCU)). Konkperhee,
KOHCTPYKLIMS ~ JAHHOTO  IIpoLeccopa  MpencTaBiseT CcoOOM  BIIEKTPUYECKYID  CXEMY,
CKOH(UTYPUPOBAHHYIO IyTEM COUETAHUS TAKUX CXEMHBIX 3JIEMEHTOB, KaK MOJIYIIPOBOIHUKOBBIE
sJeMeHTHl, U Tak nanee. [lonpoOHoe onucanue 6yo0ka 50 ynpaBiaeHus! IPUBEACHO HIDKE.

[0021] B xopnyce 11 Onoka mmrtanus cHOPMHPOBAHO TaKXKe BO3AYXOBIYCKHOE
oTBepcTHe (HEe MOKA3aHHOE Ha 4epTelkax) JJIsl BIyCKa BO3AyXa. Bo3MyXOBMyCKHOE OTBEpCTHE
MOXKET OBbITh C(HOPMUPOBAHO BOKPYr HCIOJHUTENBHOTO y3ja 14 winm MokeT ObITh
c(OpMHUPOBAHO BOKPYT y3Jia 43 BHIBOIOB AJISI 3APSIKU.

[0022] (TTEPBBIA KAPTPHJIX)

Kak moxkazano Ha ¢ur. 3, mepseiii kapTpumk 20 BKIO4aeT B ceOs eMKOCTh 23 IS
cozep:KaHusl UCTOYHMKA 22 a3p030J1s, SJIEKTPUUYECKYIO0 HAarpy3ky 21 muis ucnapeHuss HCTOYHHKA
22 aspozodst, GuTHiab 24 i BCaChIBAHHSI HCTOYHHKA a3pO30Jis U3 €MKOCTH 23 K Harpyske 21,
a3pO30JIbHBIN KaHaN 25 Ayl MPOTEKaHUs a’po30Jisi, 00pa3yeMoro MCIapeHHeM HCTOYHHKA 22
a’po30Jisi, B HAMPABJIEHUU BTOPOro KapTpuaka 30 M KOHLEBON KOJNMA4OK 26 1Jsl COXPaHEHUs
4aCTH BTOPOro kaprpuaxa 30, BHyTpU LUIMHAPUYIECKOrO KOpnyca 27 KapTpHIKa.

[0023] EmkocTh 23 chopMupoBaHa ¢ BO3MOXKHOCTBIO OXBATa a3pO30JIbHOIO KaHaja 25 u
BMEIAeT HUCTOYHUK 22 a3po3oisi. B emkoctn 23 MoOkeT OBITh YJIOXKEH MOPHUCTBHIN 3JIEMEHT,
HarpuMep, NOJUMEpPHasi TKaHb WK XJIOMUaTOOyMaskHash HUTb, U TOPHUCTBIM 3JIEMEHT MOXKET
OBITH MPOIMUTAH UCTOYHUKOM 22 a3p030Jsi. McTouHuK 22 a3po30iis BKIIOYAET B CeOst SKUIKOCTD,
HaIpuMep, MIULEPUH, TPONUICHITIMKOIb UIIA BOAY.

[0024] ®@uTtunb 24 ABIAETCA 3JIEMEHTOM, YAEPKUBAIOLIUM KUAKOCTb, ISl BCACHIBAHUS
UCTOYHHUKA 22 a’po30is U3 €MKOCTH 23 K Harpy3ke 21 ¢ MCroib30BaHHMEM KalMJIISIPHOTO
IEWCTBHS U BBIOJHEH U3, HAIPUMEpP, CTEKJIOBOJOKHA, MOPUCTONH KEPAMHKH HIIH MOJO0OHOrOo
MaTepuana.

[0025] Harpy3ka 21 ucnapsier KICTOYHHK 22 a3po30jisi Oe3 ropeHusi ¢ UCIOJIb30BaHUEM
SHEPTUM, KOTOpasi MOAAETCA U3 UCTOYHUKA 12 mutaHusa depes y3es 41 BbIBOAOB AJIsl pa3psiiKU.
Harpyska 21 BbIIOJHEHA W3 HArpeBaTebHONW IPOBOJIOKH, HABUTOW C MPEABAPUTENIBHO
3amaHHbIM ImaroM, (crupain). OnnHako, Harpy3ka 21 AokHa OBITH BCErO JIMIIb 3JIEMEHTOM,
CIOCOOHBIM HCHApsITh HUCTOYHUK 22 a3po30is, ¢ oOpa3oBaHMEM, TEM CaMbIM, a3pO30Jisi, U
SBJISIETCS,, HAIpUMeEp, HarpeBaTeJIbHbIM 3JEMEHTOM WIH YJIbBTPa3BYKOBBIM T'€HEPATOPOM.
[IpuMepsl HarpeBaTENbHOTO 3JIEMEHTa BKIIOYAIOT B ceds HarpeBarellb COMpPOTHBJICHUS,
KepaMHU4YECKHI HarpeBaTelb, HArPEBaTeb MHAYKIMOHHOIO HArPeBa U TaK Jajee.

[0026] A»po30abpHBIN KaHaJ 25 BBINOJHEH C BBIXOJHON CTOPOHBI OT Harpy3ku 21 mo
ocesoii truHUK L 6moka 10 nuranus.

[0027] KonueBoii koimadok 26 BKIOYAET B ¢e0st 4acTh 26a BMEILICHHs KapTPHUIKa JJIs
BMEIICHUsT YaCTU BTOPOro KapTpumka 30 U COeOMHUTENbHBIA Tpoxox 20b mis COoeauHEHHs
a3pO30JIbHOrO KaHasa 25 1 4yacTu 26a BMELEHUs KapTpUIKa.

[0028] (BTOPOM KAPTPUJIX)



Bropon xaprpumx 30 BMemaer ucrounuk 31 apomarusaropa. Konuesas 4acte BTOpOro
kaprpumka 30 co crTopoHbl mepBoro kaprpumka (20) BKIagbIBa€TCS, C BO3MOXKHOCTBIO
U3BJICUEHHUs], B 4aCTb 20a BMEIUEHUs KapTPHUJIKA, BBHIIOJHEHHYK) B KOHLIEBOM KOJMaudke 26
neporo kaprpumka 20. Jlpyras KoHUEBass 4acTb BTOPOro kaprpumxka 30 CO CTOPOHBI,
IPOTHUBOIOJIOXKHON CTOPOHE IepBOro kaprpumka (20), BBINOJHEHAa B BHIAE HWHIAISLMOHHOTO
KaHaya 32 11t moyib3oBarestst. OHAKO, MHTaJSIHOHHbBIN KaHa 32 He 00s13aTeNIbHO T0JIKEH OBITh
BBINOJIHEH HEPa3bEeMHO CO BTOPbIM KapTpumxkeM 30, 63 BO3MOKHOCTH OTAEJICHHsI OT BTOPOTO
KapTPHIKa, U MOXKET ObITh BBITMIOJIHEH ¢ BO3MOKHOCTBIO MPUKPETIJICHUSI U OTJIEJICHUS] OT BTOPOTO
kaptpumka 30. Eciu uHransuuoHHbIN KaHai 32 BBINOJHEH OTAENbHO OT Ojioka 10 muTtaHus u
nepBoro kKaptpumska 20, Kak OMUCAHO BBILIE, TO MHTAIALMOHHBIN KaHal 32 MOXHO XPaHUTH B
TUTMEHUYHBIX YCIIOBUSIX.

[0029] BTopoii kaptpumxk 30 nodaBisieT apoMaTH3aTOP B a3P030Jib, 00pa3yeMblil myTemM
UCIIApEeHusl UCTOYHMKA 22 a3p030Js HArpy3kou 21, mpu mpoTeKaHUHU as3po30Jis Yepe3 UCTOUYHMK
31 apomarusatopa. B kaudecTBe u3genuss U3 UCXOAHOTO MaTepuana, KOTOPO€ MNPEACTaBIseT
co0OW WCTOYHUK AapOMaTH3aTOpPa, MOXHO HCIIONb30BaTh IPECCOBKY, H3TOTOBJIECHHYIO
¢dopmoBaHueM pezaHoro Tadaka WM CBEXHX JHCTheB Tabaka B (opme rpanyn. Mcrounmk 31
apoMaTu3aTopa MOXeET ObITh BBINOJHEH U3 PAcTeHUs (HAmpuMep, MSThl WM PACTHTEIBHOTO
JIEKapCTBEHHOT'O CPEACTBA WIIM apOMATHYECKUX TPaB), OTIMYAIOLIErocs OT Tabaka. B mcrounuk
31 apomaTH3aTopa MOXeT OBbITh BBE/IEHA TaKasl apoMaTH4eckast 100aBKa, Kak MEHTOI.

[0030] A3p0307bHBIN HHraIATOp | MO HACTOSIEMY BAapUAHTY OCYIIECTBJICHHUS MOXKET
CO37aBaTh a3p030Jib, COAEPIKAIIMN apoOMaTU3aTop, NPHU MOCPEACTBE HUCTOYHHUKA 22 a3po30.,
ucrounrka 31 apomarusatopa u Harpy3ku 21. HMHade roeopsi, UCTOYHUK 22 a3po30is U
ucTOUHUK 31 apomarusaTopa MOXKHO Ha3BaTb Aa’po030Je00pasylolM HCTOYHUKOM IS
o0pa3oBaHust a3PO30JIs.

[0031] Koudurypauuss a’po3oseo0pasyroliero HMCTOYHHUKA, KOTOPbIH  MOXHO
UCTIONIb30BaTh B a3PO30JIbHOM HWHrajstope |, He OrpaHM4yeHa KOH(pUTypalueid, B KOTOpOH
HCTOYHMK 22 a3p030Ji1 U UCTOYHUK 31 apomMaTu3aTopa BBINOJHEHBI MO-OTAEIbHOCTH, U MOXKET
ObITh KOH(Urypauueld, B KOTOPOH HCTOYHMK 22 a’po30yii M HMCTOYHHMK 31 apomaruzaropa
copMHpOBaHBI KaK OIHO IeJioe, KOH(Hrypamnuei, B KOTOpoll uctounuk 31 apomarusaropa
OTCYTCTBYET, U UCTOYHUK 22 a3p030Jis 3aKJII0YAET BELIECTBO, KOTOPOE MOXKET COAEPKATHCS B
ucrouHuke 31 apomaTusaropa, KOHPUTypalue, B KOTOPOH UCTOUHHUK 22 a3p030Jis CONEPKUT
MEIUIIUHCKOE BEIIEeCTBO MJIM YTO-TO MONOOHOE BMECTO MCTOYHMKA 31 apomarm3aropa U Tak
nanee.

[0032] B a3po30i1pHOM WHTANSATOpPE |, BBITIOJHEHHOM BBIIICOMUCAHHBIM O0pa3oM, Kak

noka3aHo cTpenkod B Ha ¢ur. 3, BO3myX, BTEKArOIIMHA W3 BIYCKHOIO OTBEpPCTHsS (HE

)
MOKA3aHHOTO Ha YepTekax), ChopMUPOBAHHOTO B Kopryce 11 Oyioka muTaHusi, MpOTEKaeT uepes
BO3[yXONOABOAAILYK) 4acTb 42 W IpOTEKaeT OKOJO Harpy3ku 21 mepsoro kaprpumxka 20.
Harpy3ka 21 wucmapsier UCTOYHUK 22 a’po30Jisi, BCOCAHHBIH M3 eMKOCTH 23 dutmiem 24.
Adpo30ib, OOpa30BaHHBIM HCTIAPEHUEM, MPOTEKAeT MO a’pPO30JbHOMY KaHaly 25 BMeCTe C

BO3[lyXOM, BTEKAIOLIUM M3 BIIyCKHOIO OTBEpPCTHUsS, U MOJAETCA BO BTOPOU KapTpuax 30 mo



COEAMHUTENILHOMY Tpoxoay 26b. Aspo3oib, nmonaBaeMblii BO BTOpOil kapTpumxk 30, mporekaer
4yepe3 UCTOYHMK 31 apomMaTu3aTopa U, TEM CaMbIM, JOMOJHAETCS apOMaTU3aTOPOM, U MOAAETCS B
VHIAJIALIMOHHBIN KaHas 32.

[0033] B aspozonbHOM wuHrajastope | mnpeaycMoTpeH Takxke u3Bemarenb 45 as
npeAcTaBIeHus: pasHooOpasHoit uHpopmarmu (cmotpu ¢ur. 6). M3Bemarens 45 MoxkeT ObITh
BBINIOJIHEH Ha OCHOBE CBETOM3JIYHYAIOINEro 3JE€MEHTAa MM MOXKET OBbITh BBIIOJHEH C MOMOLIBIO
BUOPALIMOHHOTO 3JIEMEHTA, WJIM MOXET ObITh BBINOJHEH C IOMOLIBIO 3BYKOM3IIYYAOLIErO
aJieMeHTa. B kauecTBe anbTepHATHUBbI, U3BEIIaTe b 45 MOXKET ObITh COUETAHUEM U3, TIO MEHBIIEH
Mepe, IBYX OJJIEMEHTOB W3 CBETOM3JYYAIOIIUX JJIEMEHTOB, BUOPAIMOHHBIX JJIEMEHTOB U
3BYKOM3JIYYAIOIIUX 3JIeMEeHTOB. M3Bemarenb 45 MOKHO 00ecreYnTh B JEOOOM KOMIIOHEHTE U3
O6moka 10 mnwuranms, nepBoro kaptpumka 20 u Broporo kKaptpumxka 30, OmHAKo, B
NPEANOYTUTELHOM HCIIOJIHEHUH, U3BeIIaTelb odecneunBaroT B Ojoke 10 muranus. Hanpuwmep,
30HY BOKDPYI HCIIOJIHUTENBHOIO y3Ja 14 BBINOJNHAIOT C BO3MOKHOCTBIO CBETONPOIYCKAHUS,
9TOOBI JOMYyCKAaTh CKBO3HOE MPOXOKACHHE CBETA, KOTOPBIA M3JIy4aeTCs CBETOM3JYYAOIIUMHU
ajeMeHTaMu, Hanpumep, ceeronuonamu (CJI).

[0034] (QJIEKTPUYECKAS CXEMA)

Jlanee mpHUBENEHO OMHCAHUE JIEKTPUIECKONM cxeMbl Ojioka 10 mUTaHWs CO CCBUIKOH Ha
¢ur. 7.

brnok 10 muranus BkiO4Yaer B ceOsi MCTOYHUK 12 muTaHwsi, BeIBON 4la Iisi paspsiaku
3JIEKTPOJA TOJIOKUTEIBHOTO MOJIFOCa U BbIBOA 41b anst paspsaky 3J1€KTpoaa OTPHLATENIBHOTO
MOJIFOCA, KOTOPBIE COCTaBJIAIOT y3esl 41 BBIBOAOB Il paspsiiky, BbIBOA 43a IUIsl 3apsiiku
3JIEKTPOJA TIOJIOKUTENBHOTO TONII0CAa U BBIBOX 43b 11 3apsAaku 3J€KTponia OTPHLATENBHOTO
TIOJIFOCA, KOTOPBIE COCTABISIOT Y3l 43 BBIBOAOB I 3apsiniku, Oyok 50 ynpaBneHus, KOTOPBIH
BKJIFOUEH MEXY 3JIEKTPOIOM IMOJIOKUTEIbHOTO MOJIF0CAa UCTOUHUKA 12 muTaHus U BbIBOAOM 41a
JUIsL PaspsiiKUA BJIEKTPOJA IOJOKUTEIBHOIO IMOJIIOCA M MEXIY 3JIEKTPOAOM OTPULIATENIBHOIO
NOJIFOCA MCTOYHHUKA 12 muTaHus W BhIBOIOM 41b 1uIst paspsiakul 3JeKTpona OTPULATETBHOIO
MOJIKOCA, 3apsiAHOE YCTPOUCTBO 13, KOTOpOE pacnosiaraercsi B JIMHUU Nepeaadr SHEPTUN MEXIY
y3J0M 43 BBIBOJOB Ui 3apsAAKM U UCTOYHUKOM 12 muTaHus, nepekyrodaresb 19, KOTOpbIid
pacnosiaraercsi B JIMHUU IEpeAadyd SHEPruyd MeEXAy HCTOYHMKOM 12 murtaHus u y3nom 41
BBIBOZIOB JUISl Pa3psiAKH, U NepBblid ctabumurpoH 71, Bropoit crabummutpoH 72, pesucrop 73,
NepBbIii KOHAEGHCATOp 74 W BTOPOW KOHIEHCATOp 75, KOTOpble OYOyT ONMMCAaHBI HIDKE.
[Tepexmroyarens 19 BbimonHeH, HanpuMep, Ha ocHoBe nojeBoro MOII-tpansuctopa (MOSFET),
1 BKJIFOYAETCSl U BBIKJIFOYAETCS B 3aBUCHUMOCTU OT HANPSLKEHMS 3aTBOPA, KOTOPOE PETyJIHPYETCs
6mokom 50 ynpaBneHusi.

[0035] (BJIOK YIIPABJIEHHWA)

Kaxk nokazano Ha ¢ur. 6, 6ok 50 ynpapneHusi Bkirodaer B cebst 0ok S1 onpeneneHus
3ampoca Ha obOpaszoBaHue a’po3oss, OJIOK 52 ompedeneHus onepanuu, OJOK 53 ympaBlieHUs
NUTaHUEM U OJI0K 54 yripaBlieHHs U3BEIEHHEM.

[0036] Briok 51 onpenenenus 3ampoca Ha 0Opa3oBaHUE adPO30JIsi OMPEAeIIIeT 3apoc Ha

oOpa3oBaHHe a’p030Jisl O MOJYYSHHOMY BBIXOAHOMY CHTHaJy natumka 15 Bmoxa. Jartumk 15



BIOXa BBIMOJHEH C BO3MOJKHOCTBIO BBIIAYM 3HAYEHUs W3MEHEHHs [aBieHust B Onoke 10
MUTAHUSA, BBI3BIBAEMOrO BJIOXOM IOJIB30BATEJN U€pPe3 MHIANSALMOHHBIN KaHai 32. Jlatuuk 15
BJIOXa SIBJIIETCS], HAIIPUMED, JATYUKOM JIaBJICHUS I BBIBOJA BBIXOJHOIO 3HAUEHHs (HAIpUMep,
3HAYEHMs HANpPSDKEHUS WM 3HA4YeHUs TOKa) B 3aBUCUMOCTH OT aTMOC(EPHOro HaBIEHMS,
KOTOpPO€ M3MEHSETCSl B 3aBUCHUMOCTH OT CKOPOCTH NOTOKAa BO3AYXa, KOTOPBIH BCACBIBAETCS U3
BIIYCKHOT'O OTBEPCTHs (HE MOKA3aHHOTO HA YepTeskax) B HAIPABJIECHUN MHTAJLMOHHOTO KaHaja
32, (T.e. BTATMBAIOLIETO AEHCTBUS ITOJIB30BATES).

[0038] byiok 52 onpenesneHus onepalyy ONpeaesisieT onepalund, KOTOPbIE BBITOTHIIOTCS
NOJIb30BATENIEM Ha UCTIIOJTHUTENIBHOM y3ie 14.

[0038] byiok 54 ympaBieHUs] H3BEIIEHHEM YIPABISET U3BewareaeM 45 Takum odpaszom,
YTO W3BELIAaTeNb IMPEAOCTABISET pasHooOpasHyro wuHpopmauuto. Hanpumep, Omokx 54
YIPABJICHUs] W3BEIIEHHEM YIIpaBisieT u3BemareneM 45 B OTBET Ha ONpEAENICHHE CpPOKa AJis
3aMeHbl BTOpOro KapTtpumka 30 TakuM o0pa3oM, YTO HM3BEIIATeNb YBEIOMISIET, YTO IOpa
3aMeHuTh BTOpou Kaptpumx 30. bnok 54 ynpasneHHs HW3BELIEHHWEM YBEAOMIISIET, YTO IOpa
3aMEHUTh BTOpPOM KapTpumxk 30, MO COBOKYNHOMY WYHCJYy BTATMBAIOIIMX JEHCTBUM WU
CyMMapHOMY BPEMEHH, B T€UEHUE KOTOPOIO SHEPIHs MOJAaBaAIaACh B Harpy3Ky 21, coxpanseMbm
B mamsATH 18. bnok 54 ynpasieHus u3BeLleHUEM HE ONPAHUYEH YBEIOMJIEHUEM O HACTYIUICHUH
CpOKa 3aMeHbl BTOPOro kaprpumxka 30 M MOXET yBEAOMJISITb O HACTYIUICHMH CPOKAa 3aMEHbI
nepBoro kaprpuaka 20, cpoka 3aMeHbl HCTOYHUKA 12 NUTaHusl, BPEMEHHU 3apsiiKU UCTOYHUKA 12
MUTAHUS U TaK Jajiee.

[0039] bnok 53 ympaBieHUs MUTaHUEM YIPaBiIsAeT paspsAKOW HUCTOYHMKA 12 muTaHus
yepes y3en 41 BbIBOAOB IS pa3spsiAKU MOCPEACTBOM BKJIFOYEHUS U BBIKJIIOUEHHUs] MIEPEKIIOYaTe s
19, ecnu Onok 51 ompenenenust 3ampoca Ha OOpa3oBaHHE a’pO30JIsi ONMpPEAENIeT 3armpoc Ha
oOpasoBaHHe a3pO30JIsl.

[0040] bsok 53 ympaBieHuUs] MUTAHUEM BBIIOJIHAET YIIPaBIeHHE TAKUM 00pa3oM, Y4TOObI
KOJIMYECTBO a’3p030Jisi, KOTOpoe 00pa3yercsi MCmapeHHeM HCTOYHUKA adpo30Jisi MOCPEICTBOM
Harpy3ku 21, HAXOAMJIOCH B UCKOMOM JHANa3OHE, T.e. TaKHUM O0pa3oM, YTOObI KOJHYECTBO
SHEPTrUM, KOTOpas MOJAaeTCsi W3 MCTOYHMKAa 12 muTaHust B Harpy3ky 21, Haxoaunoch B
NpeABApUTENbHO 3aJaHHOM AuamnasoHe. B dyactHOocTH, Onok 53  ympaBiieHHWs NHUTaHUEM
YIOPaBJIsieT BKJIOYEHHWEM U BBIKJIIOYEHHEM Mepexirodarens 19, Hanpumep, meronom MM
(IUMPOTHO-MMITYJIBCHON MOAyJsiLMK). B KkauecTBe ajbpTepHATHUBBL, ONOK 53  ympaBieHus
MUTAHUEM MOKET YIPABJATh BKJIIOYEHUEM U BBIKIKOUEHHEM nepexnmodarens 19 meronom UMM
(4aCTOTHO-MMITYIbCHOH MOAYJISILIAN).

[0041] Tlocne Toro, kak HaYMHAETCS TMOJa4ya HEPrUU B HArpy3ky 21, ecnu mpoxomut
NPEABAPUTENPHO 3aJaHHBIA Tepuox, ONOK 53 yhpaBieHWs NUTAHWEM MPEKpaIlaeT I[oxaqy
SHEpPruM W3 MUCTO4YHUKA |2 mnuraHusa B Harpy3ky 21. MHadye rosops, gaxe Nnpu TOM, 4YTO
NOJIb30BaTeNb (DAKTUYECKH BBIMONHAET BTATUBAIOIIEE MACHCTBUE, €CIH IEPHOA 3aTSHKKU
NPEBbIIAET HEKOTOPBIH mepuoa, TO ONok 53 ympaBieHWs NHTAHHEM IMPEKpallaeT Iogady
SHEPruM U3 UCTOYHUKA 12 muTaHus B Harpys3ky 21. HekoTopslil nepuon yCTaHaBIMBAETCS AJIS

UCKIIFOUYCHHUS BapHUallMd TEpHUOAA 3aTAXKKH IMOJIb30BATCIIA. bnox 53 YOpaBJIC€HUA INUTAHUEM



yIPaBIII€T CKBAKHOCTBIO HMITYJICOB BKJIFOUEHUS/BBIKIIIOUEHHS Nepekiouatens 19 B TeueHue
OIHOIO BTATMBAKOLIErO AEHCTBUs, B 3aBUCHUMOCTH OT KOJMYECTBA JHEPIUH, XPAHALIErocs B
ucrounuke 12 muranws. Hanmpumep, Onok 53 ympaBieHHs MUTAHUEM YIIPABISET MHTEPBAIOM
MEXAY NEPUOJaMU BKJIIOYEHHs,, B TE€YEHUE KOTOPBIX JHEPrusi MOJAETCs W3 HUCTOYHHMKA 12
nuTtaHus B Harpy3ky 21, (mepuomoM  TOBTOpPEHMs]  HUMITYJbCOB) M YIIPaBJSAET
MIPOJOJIKUTENIBHOCTRIO KaXKAOrO MEPUOa BKIIIOUEHMs], B TEUEHUE KOTOPOIrO SHEPrusl MOAaeTcs
U3 UCTOYHUKA 12 nuTaHus B HArpy3Kky 21 (IIUpHHON UMITYJIbCA).

[0042] byok 53 ynpaBieHHs] TUTaHUEM ONpPENeNseT TakKe 3JIEKTPUUIECKOe COeMHEHNE
MEXKIY y3JI0M 43 BBIBOJOB JJIS 3apSIAKU M BHEIIHUM HCTOYHMKOM OO0 MUTaHUSA U yOpPaBJSET
3apsiAKON UCTOYHUKA 12 mUTaHus NOCPEACTBOM 3apsiAHOrO yeTpoiicTsa 13.

[0043] (KOHOUT' YPALIMA TTJIAT)

Kaxk nokasano Ha ¢ur. 5 u ur. 7, 610k 10 muTaHus BKIFOYAET B C€0sl MEPBYIO CXEMHYIO
iaty 76, Ha KOTOPOH BBINOJIHEHBI y3€ 43 BBIBOIOB IS 3apsSOKH, BTOPOH CTaOMIUTPOH 72 U
pe3ucTop 73, BTOPYK CXEMHYKO IJIaTy 77, Ha KOTOPOH BBIMOJHEHbI 0ok 50 ympasieHus,
3apsiAHOe yCTpOHCTBO 13, mepekmouatens 19, mepsblil cTabmIuTpoH 71, MEpBBI KOHIEHCATOP
74, BTOpOW KOHAEHCATOP 75, UCIOJHUTENbHBIN y3ea 14 u gatyuk 15 BHoxa, U MpOBOASALLUINA
3JIEMEHT 78, KOTOpBIA BJEKTPUYECKH COEIMHsAET NEPBYK) CXEMHYK IUIarty 76 U BTOPYHO
cxemHyro maty 77. IlpoBomsimuii sjaemMeHT 78 SBAAETCS YacTbIO TOKONPOBOJAA, KOTOPBIN
SJIEKTPUYECKH COEAUHSET y3en 43 BbIBOAOB AN 3apsiAKM U 3apsaHOe YCTPOMCTBO 13, m
MPOBOJALIUN 3JIEMEHT 78 MO HACTOSALIEMY BapUaHTY OCYIUECTBJIEHWs BBIMOJHEH C MOMOLIBIO
rMOKOI CXEMHOM IUIAThl; OJJHAKO, JAHHBIN 3JIEMEHT MOXKHO BBIIIOJHUTH MOHTAKHBIM ITPOBOJIOM.

[0044] Kak noka3aHo Ha ur. 5, mepBasi cxeMHas miata 76 u Bropast CXxemHas 1uiara 77
PacCIIONOKEeHBI OTAEJIBHO APYT OT Apyra. B 4aCTHOCTH, CO CTOPOHBI OAHOIO KOHLIA UCTOYHUKA 12
NHUTaHKU B TPOXOJIBHOM HAampaBiieHUW (TPOJOIBbHOM HAmpaBiIeHHH A) BBIIOJHEHA IMepBas
CXeMHas Ijata 76, U €O CTOPOHBI APYroro KOHLIA MCTOYHUMKA 12 muMTaHUS B NPOJOJIBHOM
HarpasieHuH (MPOAOCIBHOM HANpPaBICHUU A) BBITIOJHEHA BTOpasi CXeMHas Iuiata 77, u mepsast
CXeMHasl TJjiata 76 W BTOpas CXeMHasl Ijiata 77 BJIEKTPUYECKU COEIMHEHbI MPOBOISLINM
3JIEMEHTOM 78, NMPOJOJDKAIOIIMMCS B IMPOJOJBHOM HAIPAaBJAEHWU HCTOYHUKA 12 muTaHus 1o
nepudepun ucrounuka 12 mutaHus. B kadyecTBe ajbTepHATHBBI, TMepBas CXeMHas Iuiata 76
MOJKET OBITh BBIOJIHEHA CO CTOPOHBI OJHOT'O KOHIA MCTOYHWKA |2 MHUTAaHUS B TMOMEPEYHOM
HANpaBJIeHUH (HAMPABICHUN, NMEPIEHIUKYJISIPHOM MPOJOJbHOMY HAIPaBIEHHIO A), U BTOpas
cXeMHasl TuaTa 77 MOXKeT OBITh BBITIOJHEHA CO CTOPOHBI APYroro KOHIA HCTOYHHKA 12 mUTaHUs
B [TIONIEPEYHOM HaIlPaBJICHUU.

[0045] (ITEPBBIA CTABUJIUTPOH)

IlepBbiit cTaOunuTpoH 71 BBIMOJHEH MEXKAY Y3JIO0M 43 BBIBOIOB U 3apsIkd |
3apSIHBIM YCTPOHUCTBOM 13 TakuM 0Opa3oM, 4TOOBI MONCOSNUHATLCS MAPAJUISTIbHO C 3aPSAHBIM
ycrpoiictBoM 13, B cooTBeTcTBMM ¢ JaHHBIM TEPBBIM CTAOMIUTPOHOM 71, MOKHO
CTa0MIIN3UPOBATh HANIPSDKEHUE, TIOJIeXKalee BBOAY B 3apsiiHOe ycTpoiicTBo 13. MHaue rosops,
KaK rokasaHo Ha ¢ur. 8B, cTaOunuTpoH MMeeT HeBbICOKOE HampspkeHue npodosi, VBD, mpu

KOTOPOM TOK, IPOTEKAIOLINI B 0OpaTHOM HampaBJEHUH, MTHOBEHHO BO3pacTaeT (yTpauuBaeTcs
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AEWCTBUE IO MPEJOTBPALIEHUIO OOPATHOTO TOKA, KOTOPOE NMEPBOHAYAIBHO BBIMOJHSET AHOM).
CrnenoBarenbHO, CTaOMIMTPOH, BEPOSATHO, MpoOMBaercs. B naHHOM ciyuae, Kak MOKa3aHO Ha
¢ur. 8A, HanpspkeHHEe MeXIy 00OMMH KOHIIAMU CTa0MINTpoHa (pukcupyercs Ha ypoBHe VBD, u
yCTaHaBIMBaeTCs CBsi3b Vout (BeixopHoe HanpspkeHne) = VBD. CnenoBarenbHO, 1axe pu ToMm,
YTO BXOJHOE HampspkeHue Vin MmyJbCHpyeT, Kak nokasano Ha ¢ur. 8C, monyyaercs cTabHiIbHOe
BBIXOJIHOE HampsipkeHue Vout 0e3 myJibcaluu, Kak mokasaHo Ha ¢ur. 8D.

[0046] Cnenyer Tak:ke OTMETUTD, YTO B CXeMe, TIOKa3aHHOM Ha ¢ur. 8A, B ciyyae, koraa
HANpSDKEHUE, KOTOpPOe TMPUKJIAABIBACTCS MeEXAy OOOMMHM KOHLAMH CTaOMJIUTPOHA, HMEET
3HAYCHHE HIKE HANpsDKEHUs MpoOosi, BBIXOAHOE HamNpsDKeHHe Vout CTAHOBUTCS PAaBHBIM
BXOZAHOMY HaIpspKEHUIo Vin.

[0047] Iepsbiii ctabunutpon 71 moacoenuHeH Ofiuke K BBOMY 3apsSiAHOTO YCTPONCTBA
13, yem k BbIBOAY y371a 43 BBIBOAOB Il 3apsiAKU. B COOTBETCTBUM C JaHHBIM NEPBBIM
cTa0mIMTpoHOM 71, B IOMOJHEHHE K CTAOMIIM3ALIMU HATIPSDKEHUS], KOTOPOE MOJaeTcs U3 y3ia 43
BBIBOZIOB [UISI 3apsiIKM, MOXKHO TMOJABJIATH IYJIbCALMIO HAmNpsDKeHUs, oOycloBlieHHYIO L-
COCTABJISIFOLIECH (PEAaKTUBHOW COCTAaBILIIOLIEH), HEM30EKHO BO3HHMKAMOIIYI0 MEXIy y3JoM 43
BbIBOJIOB JJIl 3apsAAKU U 3apsAgHBIM YCTPOHCTBOM 13, C BBINOJNHEHUEM, TEM CaMbIM,
COOTBETCTBYIOIIEH 3aIUThl 3apsigHOro ycrpoiictea 13. JlanHas HenzOe:kHO BO3HHKaromasi L-
COCTAaBJISIFOLIAS] BBI3BIBAETCS, HAPUMED, MPOBOASLINM 3JIEMEHTOM 78 U pe3ucTopom 73.

[0048] Kak omucaHO BbIme, NepBbld CTAOUIUTPOH 71 BBIMOJIHEH HA BTOPOM CXEMHOMU
nare 77. NHade roBopsi, MOCKOJBKY y3es 43 BbIBOJOB IJIsl 3aPsiAKU U 3apsiAHOE YCTPOMCTBO 13
BBIITOJIHEHBl HA PA3HbIX CXEMHBbIX IUarax 76 u 77, To cTemeHb CBOOOABI NMPHU pa3MELIEHUU
OTAENbHBIX KOMIIOHEHTOB B Onoke 10 muraHus siBisercss BbICOKOH. Kpome Toro, mockonbky
nepBblii CTAOMIUTPOH 71 BBIMOJIHEH HAa BTOPOH CXEMHOI muiate 77, Tae BBINOJHEHO 3apsaHOe
yctpoiictBo 13, TO mepBblii cTaOMIUTPOH 71 MOXKHO pPAaCHONOXKUTh BOJNHM3U 3apsaHOTO
ycrporictBa 13. OgHako, nepBbiii cTaOMIUTPOH 71 MOXKHO 00ECHeYnTh HAa BBIXOAHOH CTOpOHE
MIPOBOJSALIETO 3JIEMEHTAa 78 B HANPABJICHUM NOTOKA 3HEPTUU, KOTOpas BBOAUTCA U3 y3aa 43
BBIBOZIOB ISl 3apsANIKM, a HE HAa BTOPON cXxeMHOH mare 77. Jlaxke B JaHHOM Cllydae MOKHO
pacmonokuTh mnepBblil ctabunurpoH 71 BOMM3M 3apsimHOro ycrpoiictea 13. Ecmu mepsbiid
CTaOWJIUTPOH pacroyiaraercss BOJMU3M 3apsIHOTO YCTpoWcTBa 13, Kak OMHCAHO BBIIIE, TO B
3apsiAHOE YCTPOUCTBO 13 MOYKHO BBOZIUTD HAIPSDKEHHE, CTAOMIM3HPOBAHHOE My TEM ITO/IABIICHHUS
NyJIbCALIUH TIOCPEACTBOM IEPBOro crabumurpona 71.

[0049] Ilepmbiii crabunutpoH 71 HampsAMyr TOACOENWHEH K IMIMHE 79, KOTOpas
3JIEKTPUYECKH COEAUHSET y3ea 43 BBIBOJOB Al 3apsiAKU U 3apsiaHoe ycTpoicTtso 13. Muaue
TOBOpSI, MOCKOJIBbKY TMEpBBIA cTabuauTpoH 71 moncoenawHeH Oe3 MepeKiovaTelis, Hampumep,
TPAH3UCTOPA, PA3MELIEHHOTO MEXKAY HHUMH, TO MOXHO H30eXaTh YBEIMYEHUS pa3Mepa
KOHCTPYKLIMU OKOJIO TepBoro crabummrpoHa 71. Kpome TOro, mockoipKy B a3pO30JbHOM
UHrajsrope | He MPUXOOUTCS UMETh €O ¢ OOJBLUINM TOKOM U BBICOKHM HANpsDKEHUEM, TO,
Jake €eCld TepBblii CTa0mwmuTpoH 71 HE COeAMHEH ¢ TepeKIrouaTesieM, Harpumep,
TPAH3UCTOPOM, TO HANPSDKEHHE MOJKHO CTAOMIIM3UPOBATh B IOCTATOYHON CTENEHH.

[0050] (BTOPOM CTABUJIMTPOH)
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Bropoit ctabunurpoH 72 BBIMOIHEH MEXKAY Y3J0M 43 BBIBOIOB ISl 3apSIAKH M MEPBBIM
crabmiutpoHoM 71 TakuM 00pa3oM, UYTOOBI TOACOENUHATHCS TMAPAIUIENBPHO C IEPBBIM
crabunmutpoHoM 71. B coorBercTBMM C JaHHOW KOHGUrypanuen, Xors (IaykTyauuu
HAIpPsDKEHUsl, KOTOPOE BBOAMUTCS W3 BHEIIHETO WUCTOYHMKA MHUTAHWs, MOAABISIFOTCS BTOPBIM
CTa0WIMTPOHOM 72, MyJbcalysl HampspKeHus, oOycioBieHHas L-cocramisomiel, Hen30eKHO
BOZHUKAIOIIEH MEXIy y3J0M 43 BBIBOAOB IJIs 3apsikd MU 3apsgHbIM YCTPOWCTBOM 13,
nopasisieTcst nepBbIM crabunutpoHoM 71. CremoBarenbHO, MOXKHO HaJekHee 3alluInaTh
3apsiiHOe yCTPOoWcTBO 13. BMecTe ¢ TeM, MOCKONbKY MepBoMy CTaOWiuTpoHy 71 M BTOpOMY
CTa0WINTPOHY 72 Ha3HAYEHbI pa3Hble (PYHKIMH, TO MOYKHO OTPAHHYUTH YBEIUYSHHUE PA3MEPOB U
CTOUMOCTEH cTaOMIUTPOHOB. bojiee TOro, MOJKHO OrpaHMYUTh KOHLEHTPALMIO TETIJIOBbIIEICHUS
B ogHOM ctabunurpone. Kpome Toro, mockonbky L-cocTaBnsiiomiasi pearupyer Ha U3MEHEHHE
HANPSDKEHUS] WM TOKA C TEYEHUEM BPEMEHH, TO (DIyKTyalMu HamNpsDKEHUs, KOTOPOE BBOIHTCS
U3 BHEIIHErO UCTOYHHKA IMMUTAHUS, TIOAABISIOTCS BTOPBIM CTAOMJIIUTPOHOM 72, PaCIONIOKEHHBIM
HEMOCPEICTBEHHO Mepesl MECTOM, B KOTOpPOM Bo3HHUKaeT L-cocraBmistomas. CrnenoBaTesibHO, K
3apSIHOMY YCTPOUCTBY 13 MOKHO MOABOAUTH OoJiee CTa0MIbHOE HATIPSKEHUE.

[0051] Kak ommcaHO BbIlIE, BTOPOH CTAOMIMTPOH 72 BBIMOJHEH HA MEPBOM CXEMHOM
iate 76, U nepBblid cTaOMIUTPOH 71 BBIMIOJIHEH Ha BTOPOH CXeMHOH mate 77, OTAENbHON OT
nepBoil cxemHoO# mmiatel 76. OmHAaKO, BTOPOH CTAaOMIMTPOH 72 MOXET OBITh BBINOJHEH Ha
BXOIHOW CTOPOHE NPOBOASLIErO 3J€MEHTa 78 B HamNpaBIEHHHM MOTOKA 3HEPruu, KOTOpas
BBOJIUTCSI M3 y371a 43 BBIBOAOB JUISA 3aPSAKH, U MEPBbI CTAOMIUTPOH 71 MOXKeT OBITh BBINOIHEH
Ha BBIXOAHOM CTOPOHE MPOBOASLIErO 3J€MEHTAa 78 B HANpPABJICHUU MOTOKA SHEPTUH, KOTOpas
BBOJUTCS U3 y3J1a 43 BBIBOAOB ISl 3aPSAKH.

[0052] ITepsblii crabunutpoH 71 u BTOpoii cTaOUIUTPOH 72 BBINOJHEHBI HISHTUYHBIMH
KOMITOHEHTaMHu. B naHHOM ciydae oOjerdaercs MaHUMNYJSILUS KOMIIOHEHTAMH, U MOXKHO
CHM3UTB 3aTPAThl HA CTAOMIMTPOHBL.

[0053] (BEHEPOBCKOE HAITPSDKEHUE ITPOBO )

Janee, co ccbuikoii Ha ¢ur. 9, NpUBENEHO OINMCAaHWE JUarNa30Ha (Iuana3oHa
36HEPOBCKUX HANPsDKEHUH Tpo00si) CTAOWINTPOHOB, NPUTOAHBIX B KayecTBE BTOPOTO
crabmwiutpoHa 72 u mepBoro crabunurpona 71. 3eHepoBCKOe HampspKeHHe MPo0Oost OOBIYHOTO
CTa0WINTPOHA ONpeAessieTcss B BHUIE JAHMANA30HA, KOTOPBI OrpaHWYeH MHUHUMAJIbHBIM
3HAYEHUEM U MAaKCHMAJIbHBIM 3HAYEHUEM, a He B BUAE HEKOTOPOIrO KOHKPETHOIO 3HAYEHHS.
ITocnenyroree onmucaHne OTHOCUTCSI KO BTOPOMY CTaOWJIMTPOHY 72 B Ka4eCTBE NMpUMeEpa.

[0054] MakcumanbHOE 3HAYEHHE 3EHEPOBCKOTO HAMPSDKEHUs TPO0O0s  BTOPOTO
CTa0MINTPOHA 72 HAXOAWUTCS HAa YPOBHE HUXKE MAKCHUMAJbHOTO padouero rapaHTHPOBAHHOIO
HanpsokeHust (Hanpumep, 6,45 B) 3apsimHoro ycrpoiictBa 13. B cooTBercTBUU C JaHHOH
KOH(Urypamyuel MOKHO HCKIIOYHTh BBOJ HANpPSDKEHUS, HMEIOIEro 3HA4YEHHE HE HIDKe
MaKCHMaJIbHOTO pabouero rapaHTHPOBAHHOTO HANPSDKEHUS, B 3apsAgHOE ycTpoHcTBO 13, H
MOJKHO CTA0MIJIBHO BBOIWTBH HAIPSDKEHHE HUKE MAaKCHUMAaJbHOrO pabodero rapaHTHpOBAHHOTO
HaNPsDKEHUS.

[0055] MuHHManbHOE 3HAUY€HHE 3E€HEPOBCKOTO HAmNpsDKeHUst mpobosi  BTOPOro
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cTa0mnuTpoHa 72 TIpeBbIIIAET MHUHUMAJIbHOE pabodyee TapaHTUPOBAHHOE HANPSDKEHUE
(mampumep, 4,45 B) 3apsimHOrOo ycrpoiictBa 13. B coorBercTBMM ¢ HaHHOW KOH(pUTyparuei
MOKHO HCKJIFOUUTBH BBOJ HANpPsDKEHUs HIDKE MHHHUMAJIBHOTO padouero rapaHTHPOBAHHOIO
HAINpsDKEHUS B 3apsiIHOE YCTPOMCTBO 13, M MOKHO CTaOMIIBHO BBOAMTH HANPSKEHHUE HE HIDKE
MHHHMAJIBHOTO pab04ero rapaHTHPOBAHHOTO HAMPSKEHUSI.

[0056] 3nauyeHue, KOTOpOE MOJY4aeTCs MyTeM BBIYMTAHUS MAKCHMAJIBHOIO 3HAUYEHHsI
3€HEPOBCKOT0 HAIpsDKEHUS] NMPo0Osi BTOPOro CTabWIMTPOHA 72 M3 MakCHMaJbHOrO pabouero
TapaHTUPOBAHHOI'O HANPSDKEHUsI 3apsAJHOrO ycTpoicrBa 13, MeHblIe 3HA4YeHHs, KOTOpOe
MOJIy4aeTCsl MyTeM BBIYUTAHUS MHHUMAJIBHOTO pPadO4yero rapaHTHPOBAHHOTO HANPSIKEHUS
3apSAHOTO YCTPOWCTBA 13 M3 MHUHHMAIBHOTO 3HAYEHHS] 3€HEPOBCKOTO HANPSDKEHUS TPOoOOos
BTOpPOro cTaOmwimuTpoHa 72. B COOTBeTCTBMM C HaHHOH KOH(Urypauued, MOXXHO CHU3HTH
4acTOTy, MPU KOTOPOH mnpoOuBaercss BTOpod crabwiutpoH 72. CremoBaTenbHO, MOXKHO
YMEHBLINTh TEIUIOBBIAENIEHHE BTOPOrO CTA0WJIMTPOHA 72, U MOXKHO TNPOIJIUTH CPOK CIY>KOBI
BTOPOT'O CTA0MJINTPOHA 72.

[0057] ®PakTu4ecKku, CONMPOTUBJICHHS OOBIYHBIX CTAOWJIUTPOHOB U TOKH, KOTOpPBIE
NPOTEKAOT 4Yepe3 CTAOWIUTPOHBI B COCTOSHUM TPOOOs, HMMEIOT HeMallbleé 3HA4YeHUs.
CnenoBarenbHO, B TNPEANOYTUTENHOM BapHaHTe CIEAYeT YMEHbIIUTb TeIJIOBbIAENIEHUE
CTa0WIINTPOHOB B cOCTOSHUM Tmpobosi. Bmecre ¢ Tem, B ciydae, Korga HampspKeHHE,
noJyieskalee BBOAY B 3apsiAHOE YCTPOWCTBO 13, HUXKE MaKCHMalbHOTO pabodero
rapaHTUPOBAHHOIO HAMPSDKEHUS 3apsiAHOrO ycTpoiicTtBa 13, craOmnm3anust HamnpspKeHUs
CTa0MIINTPOHOM HeE 00s13aTeNIbHA.

[0058] HoMuHanbHOE 3HAUEHUE HAMPSLKEHHs, KOTOPOE MOXKET MOJaBaThbCs U3 y3na 43
BBIBOZIOB /IS 3apsAnku (Harpumep, 5,0 B), npesbiaer MuHNMaIbHOE pabodee rapaHTHPOBAHHOE
HaNPsDKEHUE 3apsiHOTO YCTPOMCTBA 13, 1 MUHUMANIbHOE 3HAYEHHE 3€HEPOBCKOTO HAINPSKEHMUS
npo0osi BTOPOro CTaOMINTPOHA 72 MpPEBbIIAeT HOMUHAIBHOE 3HAYEHHE HAIPSDKEHUs], KOTOPOe
MOJKET TIOAAaBaTbCs M3 y3na 43 BBIBOAOB ISl 3apsiiky, (HOMHHAJbHOE HampsikeHue). B
COOTBETCTBUH C JAHHOH KOH(UTypaluel, BTOpoil cTaOMIMTPOH 72 HHUKOIZA HE MPOOUBACTCS.
CnenoBaTrenbHO, C Y4ETOM HAIpPSDKEHUs, KOTOPOE MoAaeTcs U3 y3ja 43 BBIBOJOB AN 3apsKy,
BO3MO’KHO 3()(pEeKTUBHOE UCIIOIb30BAHKUE BTOPOT0 CTA0MIUTPOHA 72.

[0059] 3naueHue, KOTOpO€ MOJY4AEeTCs] BBMMHUTAHHEM MAaKCHUMAJbHOIO 3HAa4YEHUs
3€HEPOBCKOTO HANpPsDKEHUsI Mpobosi BTOPOro CTabMiINTpPOHA 72 M3 MAaKCHMAJBHOTO pabodero
FapaHTUPOBAHHOIO HANPSDKEHUsT 3apsAJHOrO ycTpoicrsa 13, MeHblIe 3HA4eHus, KOTOpOe
MOJIy4aeTcsl BBIMMTAaHUEM HOMMHAJIBHOTO 3HAa4Y€HUs] HaINpsiKeHUsl, KOTOPOE MOKET IMOAaBaThCs
u3 y3na 43 BBIBOAOB A 3apsiiKM, U3 MUHHMMAaJIbHOTO 3HAYE€HMsI 3€HEPOBCKOIO HAaIpsKEHUsI
npobost Broporo crabuiutpoHa 72. B cooTBeTcTBUM ¢ NaHHOH KOH(Urypanueid MOKHO CHU3HTh
YacTOTy, MPU KOTOpPOH mpoOuBaercsi BTOpod crabwiutpoH 72. CremoBaTenbHO, MOXKHO
YMEHBLINTh TEIUIOBBIIEIEHHE BTOPOTO CTAOMJIUTPOHA 72 W MOXKHO MPOIJIMTH CPOK CIYKOBI
BTOPOT'O CTA0MIUTPOHA 72.

[0060] [nsa kaxporo u3 KOMIOHEHTOB (Z1-Z5 Ha ¢ur. 9) nust craOUIUTPOHOB

ONnpeacII0OTCT MUHHUMAJIbHOC 3HAUCHUC 3€HCPOBCKOI'O HANPSAXKCHUA HpO60${ N MaKCHUMAJIbHOC
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3HaYeHHE Il 3€HEPOBCKOTO HampsikeHus mpodosi. ClienoBaTenbHO, BBIOMPAETCs CTAOMIUTPOH,
UMEIOIIUI BBIIEYTIOMSIHYTBIN THANa30H 3€HEPOBCKUX HampsbkeHui npobos. CrenoBaTenpHO, B
Ka4ecTBE BTOPOrO CTAOMIUTPOHA 72 W MepBOro CrabMIuTpoHa 71 NPEAnOYTUTENbHBIMU
ABIIAIOTCST KOMIIOHEHTHI Z2-Z4, u HanbOonee NMpearoYTUTEIbHbIM SBJIAeTCs KOMIOHeHT Z2. Bo
BTOPOM CTaOWJIUTPOHE 72 M MEpBOM CTaOMIMTPOHE 71 MOXKHO HCIOJb30BaTh WACHTHYHbIC
KOMITOHEHTBI MJIA Pa3HbIE KOMIIOHEHTBL.

[0061] B BbIIICONMMCAHHOM BapHaHTE OCYIIECTBJCHUS, YTOOBI CTAOMIU3UPOBATH
HanpsoKEHUE, MOAJIEKalee BBOAY B 3apsifHOE YCTPOMCTBO 13, mpuMeHeH BTOPOU CTaOMIUTPOH
72. OnHako, 4ToObI CTAOMIIN3NPOBATh HAMPSDKEHUE, MOIeskalee BBoay B 0ok 50 ynpasieHus,
MOKHO TPUMEHUTh Ipyroii crabunmutpoH. Ilockombky Onok S50 ympaBieHUsT TakKe HMEET
MaKCHUMaJibHOE pabouee TapaHTUPOBAHHOE HAMNpsDKEHWE, M MHHUMalbHOEe pabouee
rapaHTUPOBAHHOE HAIPSDKEHHE MOJOOHO 3apsgHOMY YCTpPOHCTBY 13, TO MOXHO HPUMEHHTH
CTa0MIINTPOHBI, IMEIOLIIE COOTBETCTBYIOIINE HANAa30Hbl 36HEPOBCKUX HAMPSKEHUH MPo0ost Ha
OCHOBE YIOMSIHYTBIX HaIPsKEHUH.

[0062] (PESUCTOP)

Mesxay nepBbIM CTAOMIUTPOHOM 71 U BTOPBIM CTAOMIMTPOHOM 72 BBITIOJHEH PE3UCTOP
73 Ansd  TOCNENOBATEIbHOTO COEOUHEHHS C TepBbIM cTabuiautpoHoM 71 W BTOpBIM
crabmmutpoHoM 72. B cooTBeTcTBUM C NaHHOH KOH(Urypauuel, MOCKOJNbKY HamlpsiKeHHe
racUTCsl PE3UCTOPOM 73, TO MOKHO MPEAOTBPATUTD MOAAYY BbICOKOIO HAMPSKEHMs Ha 3apsIHOE
ycrpoiictBo 13. Kpome TOro, mockojbKy BpsiA JU Ha MeEpBbI CTaOMIUTPOH 71 AOIKHO
NOJaBaThCsl HANpPSDKEHUE HE HUXKE 3E€HEPOBCKOrO HAINpPsDKEHUsl MpoOOos, TO TEIUIOBBIACTIECHUE
NepBOro CTaduIuUTpoHa 71 MOKHO YMEHBLITUTb.

[0063] Pesuctop 73 moncoennHEH C BXOIHON CTOPOHBI OT MPOBOJALIETO 3JeMeHTa 78 B
HaIpaBJI€HUU IOTOKA JHEPruu, KOTOpas BBOAUTCS M3 y3ia 43 BBIBOAOB I 3apsAnku. B
YaCTHOCTH, PE3UCTOpP 73 BBINOJHEH HA MEPBOM CXEMHOW miate 76, OTAEIbHON OT BTOPOH
CXEMHOM miatbl 77, Ha KOTOPOW BBINOJHEHO 3apsnHoe ycTpoiictBo 13. B coorBercTBUM C
JaHHON KOH(UTrypanuei, pe3rucTop 73, KOTOPBIA SIBJSIETCS TEIUIOBBIIEISIFOIIAM 3JIEMEHTOM,
MOYKHO OTJI€JIUTh OT 3apPsiAHOTO yCTpoiicTBa 13.

[0064] (ITEPBBIA KOHJIEHCATOP)

Mexny y3nom 43 BBIBOAOB Ul 3apsANKH M 3apsAJHBIM YCTPOWCTBOM 13 BBINOJHEH
NEePBBbI KOHAEHCATOP 74 ANd MapajuleIbHOTO COECAUHEHHs C 3apsaHbIM ycTpoicTteoM 13. B
COOTBETCTBUHM C JAaHHON KOH(HIypaluei, mepBblii KOHIEHCATOP 74 MOKET OBbITh BBHITIOJHEH
(YHKIMOHATPHO KaK CIrUIQKUBAIOLIMHA  KOHAEHCATOpP [UIA  CTa0MJIM3alUH  HAaTpSDKEHUS,
MOAJIEXKAIIEro BBOAY B 3apsAnHOoe ycTporcTBO 13. IlepBbliii kOHAEHCATOP 74 MOACOEANHEH TAKKE
K TOKOTIPOBOZY TaKHUM 00pa3oM, 4TOOBI HAXOAUTHCS OJIIKE K 3apsIHOMY YCTPOHCTBY 13, ueM k
y3ny 43 BbIBOIOB U 3apsAnaku. CremoBaTeNbHO, MOXHO JOMOJHHUTENbHO CTAaOMIH3HUPOBATH
HaIpsHKEHUE, MOAJIeKallee BBOAY B 3apsiAHOE YCTPOUCTBO 13.

[0065] [IlockonapKy pe3UCTUBHAs COCTAaBJSAIOINAs TOKOIMPOBONA, SJEKTPUUECKH
COCIUHSIOWEro y3en 43 BbIBOAOB Uil 3apsiAKU U 3apsiAHOE YCTPOWCTBO 13, M mepBbId

KOHZAEeHCaTOp 74 o0pasyroT (QuiIbTp MPOMyCKaHUS HIDKHHUX YaCTOT, TO MOXHO OrPaHUYHBAThH
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BBOJ| BBICOKOYACTOTHBIX IIYMOB B 3apsHOE YCTPONCTBO 13. BMecTe ¢ TeM, MOCKOJIBKY MEXIy
NepBbIM CTAOMIUTPOHOM 71 U 3apsiiHBIM yCTPOHCTBOM 13 BBINOJHEH NEPBbIA KOHIEHcAaTop 74
IUTs1 TTApaJUIEIbHOrO COEUHEHHUs C 3apsiAHBIM YCTPONUCTBOM 13, TO HE3HAUYUTENBbHbBIE U3MEHEHUS
HANpsDKEHUs, KOTOPbIE HEBO3MOXKHO MCKIIOYUTH MNEPBBIM CTAOWJINTPOHOM, CIJIAKUBAKOTCS
nepBbIM KOHAeHcatopoM 74. CnenoBaTesibHO, K 3apsAHOMY YCTPOMCTBY 13 MOXHO MOABOAUTH
Oonee crabuipHOE HampspKkeHHe. Bmecte ¢ TeMm, B Cllydae NPHMEHEHHUS BbIIIEONHCAHHOTO
pesucropa 73, pesucrop 73 Takxke oOpasyeT 4yacTh GUIbTPA MPOIMYCKAHUS HIJKHUX YaCTOT.

[0066] CnemoBarenbHO, Kak mMmoka3aHo Ha (ur. 10, CriakuBarOIUNA KOHIEHCATOP
CTJIA)KUBAET MENKHE MyJIbCALUHN (COCTABJISIOLINE MyJIbCALMi), COAEpKALIHECs BO BXOIHOM
HamNpsDKeHUH Vin, € HUCHOJBb30BAHHUEM 3apsOHOTO JEWCTBUS U Pa3psOHOrO  IeHCTBUS
KOHJIEHCATOpa, CO crabuim3aimel, TeM CaMbIM, BBIXOJHOIO HampspkeHust Vout. Duiubtp
NPOMYCKaHU HUXKHUX YacTOT SIBJISIETCS Takke (PUIBTPOM, KOTOPBIH COCTOMT U3 KOHIEHCATOpa
(C) u pesuctuBHOl cocraBmsomnein (R), kak mokasano Ha ¢ur. 11, u mnomasisieT
BBICOKOYACTOTHBIA IIYM W TMPOMYyCKaeT HU3KOYacTOTHbIM myMm. Yacrora f cpesa dumbrpa
NPOMYCKaHHUS HWKHUX YaCTOT (MaKCHMaJIbHASI YaCTOTA U3 YaCTOT, KOTOPBIE MPOIYCKAaeT QUIBTP
NPOMYCKaHHUS HUKHUX YaCTOT) BBIPAXKAETCS CIEAYIOLIeH (HOpMyIIOi.

t=1/2nRC

[0067] Jlns ymeHbLIEHHUS TUIOLIAAH, KOTOPYIO 3aHMMAeT Ha CXEMHOW IUIaTe MEPBBIM
KOHJIEHCATOp 74, MPEeNNOYTHTENBHO YMEHBIINTD €MKOCTb (THUIIOpPa3Mep) NepBOro KOHAEHCATOpa
B Mpefesax TaKOro IMana3oHa, B KOTOPOM IEPBBIM KOHAEHCATOP MOXKET MOJABISATH MENKUE
nyjbpcanuu. OgHaKo, €Clii €eMKOCTb MEPBOro KOHAEHCAaTOpa 74 yMEHbLIAeTCsl, TO 4acToTa cpe3a
nosbIaercs. 1103ToMy, BO3MOXKHO, YTO NEPBbIA KapTPUIK HE CMOXKET B JOCTATOYHOU CTEIIEHU
NPOSIBJIATh XAPAKTEPUCTUKY TNofaBieHus uymoB. Ilostomy, B Onoke 10 mnwuraHus no
HACTOSLIEMY BapHaHTy OCYLIECTBJICHHUs, XOTsl NMEPBOMY KOHJIEHCATOpy 74 cleayeT 3aAaBaThb
HEeOOJBIIYI0 €MKOCTb, JUJIsl PE3MCTUBHOW COCTABJISIIOIICH 3a1aeTcs 3HAUMTENIbHAS BeJMUMHA. B
pe3yJabTaTe, YacTOTa Cpe3a yAep)KUBACTCS HAa HU3KOM 3HAYeHUH, M O0eCredYrBaeTcs
HeoOXonuMasi XapakTepUCTHKA TMOJABJIEHUs LIyMOB. B nanpHeliimem OyayT mnepedrcieHbl
KOH(UTYpALMU IJIsl HACTPOHUKH PE3UCTUBHOM COCTABIISIOLIEH 1O 3HAYUTEIbHON BEJTMYNHBL.

[0068] Kak ommcaHO BbIle, MEPBBIM KOHIEHCATOP 74 BBITIOJIHEH Ha BTOPON CXEMHOU
nyare 77, BMeCTe ¢ 3apsAHbIM ycTpoicTBOM 13. Bropas cxemnas miara 77 OTCTOUT OT NEPBOM
CXEMHOM IIaThl 76, HA KOTOPOH BBINOJHEH y3€i1 43 BBIBOAOB Ul 3apsAKH, U 3JIEKTPUYECKU
COEIUHSIETCs] C MEPBOM CXEMHOW IUIATOM 76 ¢ MOMOIIBIO IPOBOAALIEro snemeHra /8. MHaue
rOBOpsl, C BXOAHOW CTOPOHBI OT MEPBOro KOHJAEHCATOpa 74 NPUCYTCTBYET MPOBOISIINI 3JIEMEHT
78, W dYacTOTa OTCEYKM CTAHOBHUTCS HH3KOH Ojaromapsi pe3UCTHBHOW COCTaBIISIOLICH
npoBozsero sneMeHta 78. CrnegoBaTenbHO, XapaKTEPUCTUKY MOAABIEHHS IIYMOB MOJKHO
MOBBICUTD.

[0069] Kak omucaHO BbIlIE, MEpPBasi CXeMHasl TU1aTa 76 BBIMOJHEHA CO CTOPOHBI OAHOTO
KOHIIa UCTOYHMKA 12 mMUTaHMs B MPOJOJIBHOM HANpaBieHWH (MK MOMEPEYHOM HAlpaBJIeHUH), U
BTOpAasi CXE€MHas IuiaTa /7 BBINOJHEHA CO CTOPOHBI APYroro KOHLA UCTOYHMKA 12 muTtaHus B

IPOZOJIbHOM HAaIpaBlieHUH (UM TONEPEeYHOM HampasiieHuH). MHade roBops, mepBas CXeMHas
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nijara 76 U BTOpasi CX€MHas IJ1aTa /7 BBINOJHEHBI C NPOTUBOMNOJIOKHBIX CTOPOH UCTOYHHKA 12
NUTAHUS B TPOJOJBHOM HANpaBIeHUH (MM TOnepeyHoM HampasieHun). CrienoBaTenbHo,
MOKHO 00€CNeunTdh [UIMHY MPOBOASIIEro 3jeMeHTa 78. B pesynbrare, MOXHO YBEJIUYUTH
PE3UCTUBHYIO COCTABJISIFOLIYIO MPOBOMSALIErO 3JIEMEHTa 78, CO CHMXKEHUEM, TEM CaMblM,
4acTOTHI cpe3a. iHaue roBopsi, MOXKHO PacIIMPUTh AUANa30H YaCTOT MOJABISIEMbIX LIYMOB.

[0070] C BXOQHOM CTOPOHBI OT MEPBOTO KOHIAEHCATOpa 74, T.€. Ha TOKOIPOBOAE MEXIY
MEePBbIM KOHAEHCATOPOM 74 U y370M 43 BBIBOJOB IJIs1 3apPSAKH, BBIIOJHEH BbIIIEYITOMSHYTHIN
pesuctop 73. Pe3ucTuBHas COCTaBJSIIOLIAs pe3UcTOpa 73 CHMXKAET YacTOTy Cpesa.
CnenoBarenbHO, MOXXHO TIOBBICUTH XapaKTEPUCTUKY TMOAaBleHUs IIyMOB. Bmecre ¢ Tem,
MIOCKOJIBKY PE3UCTOP 73 TracuT HaNpspKeHHE, TO MOXHO IPEeNOTBPAaTUTh MOJAa4dy BBICOKOTO
HaIpsKEHUs. Ha 3apsiiHoe yeTpoicTBO 13. Kpome Toro, mockonbKy pe3ucTop 73 BBINOJIHEH Ha
NepBON CXE€MHOH Iuiate 76, TO BEIWYUHY TEIJIOBBIAEIEHUs BTOPOM CXEMHOM IuaThl 77, Ha
KOTOPOH BBITIOJHEHBI 3apsiiHOE yCTpoiicTBO 13 1 650k 50 yrpaBieHus, MOKHO YMEHBIIHTb.

[0071] B cOOTBETCTBHHM C BBIMICOMHCAHHON KOH(UTypalued 3amaercs Ooblias
pesucTuBHas cocTaBisiromas. CrenoBaTesbHO, 4acTOTy Cpe3a MOXKHO MOHMKATh O HHU3KOIO
YPOBHSI, TIPH BBITIOJIHEHNH HEOOX OIMMOM XapaKTEPUCTUKH MTOIABICHHUS IIYMOB.

[0072] Emxocte mepBoro koHmeHcaropa 74 MoxHO 3amatb He Oomee 1 Mx®. B
COOTBETCTBUHM C JIaHHOW KOH(Urypamuen, MOCPeICTBOM BbIOOpa KOHAEHCATOPA, HUMEIOIIEro
IOCTaTOYHYI0 €MKOCThb, HeOOXOoauMyto aiisi 6soka 10 muTaHus 11t a3pO30JIbHOTO MHIAJSITOPA,
MO>KHO M30€’kaTh yBeNn4eHus pasmepa Osoka 10 muranus.

[0073] Bmecte ¢ TeM, €eMKOCTb MEpPBOro KOHAEHcaropa 74, Mpeano4YTUTENbHO, JTOKHA
ObITh He Oonee 0,1 Mx®. B coorBercTBUM C MaHHOI KOH(pUrypauuel, pazmep Onoka 10 nmuranus
MO>KHO YMEHBIIUTh, MPU OJHOBPEMEHHOM BBHIOOpE KOHAEHCATOPa, MMEIOIIEr0 IOCTATOYHYIO
€MKOCTb, HeoOXonumyo 11t 6510ka 10 muTaHus AJ1st a9p030IbHOTO UHTAJSITOPA.

[0074] (BTOPOM KOHJIEHCATOP)

Bropoit koHneHcaTop 75 MONCOEOMHEH ¢ BXOIHOW CTOPOHBI OT Oyioka SO ympaBiieHws,
napaiensHo ¢ Onokom 50 ympaBneHus. B COOTBETCTBMM € JaHHOW KOH(HUrypaunuei,
NOCPEICTBOM  BBINIOJIHEHHUSI BTOPOrO  KOHAEHcaTopa 75 (yHKIMOHAJIbHO B  KavyecTBe
CTJIAKUBAIOIIEr0 KOHACHCATOPa MOXHO CTAaOMIIM3HPOBATh HANpPsDKEHUE, TOAJIEKAIlee BBOAY B
6nok 50 ynpanenus. ITonoOHO mepBoMy KOHIeHcaTtopy 74, BTOPOHM KOHAEHCATOp 75 Takke
MOJICOEIMHEH K TOKOMPOBOAY TaKUM o00pa3oM, 4YTOOBI HaxomuThcs Ommke k Oyoky 50
yIpaBleHus, 4eM K y31y 43 BbIBOIOB s 3apsiaku. ClenoBaTesIbHO, MOKHO JOMOJHUTENBHO
CTa0MIIN3UPOBATh HAIPSDKEHHE, TIOAJIekaliee BBony B 0siok 50 ynpasieHus.

[0075] EmkocTh BTOpPOTrO KOHAEHCATOpa 75 OTIMYAeTCs OT €eMKOCTH TEePBOTO
KOHIeHcaTtopa 74. MHaue roBopsi, MOCKONBKY OOBEKTHI (3apsaHOe ycTpoucTBO 13 m Onok 50
yIpaBJICHUs1), KOTOPbIE IOJDKHBI 3alUINATBCS MEPBbIM KOHAEHCATOPOM 74 W  BTOPBHIM
KOHJIEHCATOPOM 75, pa3muyaroTCsi, TO, MyTeEM BbBIOOpa KOHIEHCATOPOB, UMEIOIINX TOAXOSAIINE
€MKOCTH B 3aBHCUMOCTH OT OOBEKTOB, MOJIEKAIIUX 3aIMUTE, MOKHO YMEHBIIUTH IUIOLIAJH,
KOTOPBIE KOHAEHCATOPbI 3aHUMAIOT Ha ILIATE.

[0076] MakcumanpHOe pabouee rapaHTHPOBAHHOE HATIPSLKEHUE 3apSIHOrO YCTPOHCTBA
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13 (manpumep, 6,45 B) mpeBbllmaeT MakCUMalbHOE pabodee TapaHTUPOBAHHOE HAMPSIKEHHE
omoka 50 ympasnenusi (Hampumep, 5,5 B). Ilosromy, B kauecTBe BTOPOrO KOHAEHCaTOopa 75
BBIOMPAIOT KOHAEHCATOP, UMEIOLINI eMKOCTh OOJIbIlle €eMKOCTH NepBOro KoHaeHcaropa 74. Kax
OIMKCAHO BBIIIE, BTOPOMY KOHIEHCATOPY 75, KOTOPBI 00€CIeYnBAIOT ¢ BXOJHOW CTOPOHBI OT
Onmoka 50 ympaBieHHs, HUMEIOINEro HU3KYI0 XapaKTepUCTHKY BbIIEPKUBAHUS HAMPSIKEHUS,
3a7al0T eMKOCTb BbIIIE €eMKOCTH IIEPBOr0 KOHAEHcAaTopa 74, KOTOPBIi 00€CeYnBaroT C BXOAHOM
CTOPOHBI OT 3apsiAHOrO ycTpoiicTBa 13. CrnenoBaTenbHO, MOXKHO HaJeKHEee 3aIuinaTh 00K 50
YIIPABJIEHUs] CO CHH)KEHHOW XapaKTEPUCTUKON BbIIEPKUBAHUS HAIPSKEHUS.

[0077] 3apsimHOe yCTpOMCTBO 13 BBIMOJIHEHO ¢ BO3MOXKHOCTBIO YIIPABIEHUS 3apsiAKOU
UCTOYHUKA 12 muTtaHus u paboThl TOJBKO BO BPEMS 3apsiiKK UCTOYHHUKA 12 muranus, u 6Jok 50
YIPABJICHHUS BBIOJHEH ¢ BO3MOXHOCTBIO pabOTBI BO BPeMsl 3apsiiIKM UCTOYHHUKA 12 MUTaHUS U
BO BpeMsl pa3psiiku UCTOuHMKA nuTaHus. ClenoBaTebHO, B KaUuecTBe BTOPOro KOHAeHcaTopa 75
BBIOMPAIOT KOHJIEHCATOp, HMEKOLINA HArpy304HYK CHOCOOHOCTh Oonble Harpy304HON
CHIOCOOHOCTH TepBOro KoHzaeHcaropa 74. Kak ommcaHo BbIlle, BTOPOMY KOHAEHCATOpY 75,
KOTOpBI 00eCIeYnBAOT ¢ BXOAHON CTOPOHBI OT Oyioka SO ymnpaBiieHHs], KOTOPbIH paboTaeT BO
BpeMsI 3apsiIKH UCTOYHHKA 12 MUTAHUS U BO BPEMs Pa3psAKH, 3a1al0T €MKOCTh OOJIbIIe EMKOCTH
NepBOTrO KOHJAEHcaTtopa 74, KOTOpbIH OOECreYMBalOT C BXOAHOH CTOPOHBI OT 3apsOHOTO
ycTpoiictBa 13, koropoe paboraeT TOJBKO BO Bpemsi 3apsinku. CremoBaTenbHO, daine
UCTIONB3YyeMBbIH, BaXKHBIN OJI0K S0 ynpaBieHNUss MOYKHO 3aIIUTUTh HAJEKHEE.

[0078] Lwmkn ympasnenust (pabodasi TakTOBasi 4acTOTa) 3apsiiHOTO yctpoiictBa 13
ABIsieTCs OoJiee MPOAOIDKUTENbHBIM, YeM LIUKJ yrpasieHus Onoka 50 ynpasnenus. [Tostomy, B
Ka4ecTBE BTOPOro KOHAEHCATopa 75 BBIOMPAIOT KOHAEHCATOpP, MMEIOIUN €MKOCTh OoJblue
€MKOCTH NepBOro kKoHaeHcaropa 74. Kak onucaHo Bbllle, BTOPOMY KOHAEHCATOPY 75, KOTOPBIT
obecreunBalOT ¢ BXOIAHOH CTOPOHBI OT Osoka S0 ympaBieHHs, MMEIOLEero KOPOTKUH LUKI
yIpaBJIeHUs, 3aJal0T €MKOCTh OoJbllle eMKOCTH IepBOrO KOHAeHcaTtopa 74, KOTOpBIH
o0ecreynBalOT ¢ BXOAHOH CTOpPOHBI OT  3apsiIHOTO  ycTpoicTBa 13, uMeromero
NMPOAOJUKUTEbHBIA UK yropasieHus. CrenoBatenbHo, Onok S50 ynpaBieHHs, UMEKOIIUH
BBICOKHME 3KCIUTYyaTallMOHHbIE XapPaKTEPUCTUKHN, MO>KHO 3aIUTUTh HAZIE/KHEE.

[0079] Baok 50 ynpaBieHus: 3JEKTPUUECKU MOAKIIOYEH K HUCIOJHUTENbHOMY Y31y 14,
KOTOPBIM MOXKE€T MaHMIYJIUPOBATh MOJB30BaTENb, W AATUYUKY |5 Baoxa Ui onpeneaeHus
BIIbIXATEJbHbIX ACHUCTBUII mosb3oBarens. [loatomy, B kadecTBe BTOPOro KoHAeHcaTtopa 75
BBIOMPAIOT KOHAEHCATOP, UMEKOIUI €MKOCTb OOJblIe €MKOCTH MepBOro KoHAeHcaropa 74. B
COOTBETCTBHH C HAHHOW KOH(UTypaluel, MOCKOJbKY BTOPOMY KOHAEHCATOpy 75, KOTOPBIH
o0ecrieunBarOT ¢ BXOOHOH CTOPOHBI OT Ojoka S50 ympaBieHHs, KOTOPBIH 3JIEKTPHUUECKH
NOJKJIIOUYEH K HCHOJHHUTENbHOMY y3iy 14 m matumky 15 Bmoxa, 3amal0T €MKOCTb OoJibine
€MKOCTH TepBOrO KOHAeHcatopa 74, To Omok S50 ympaBieHHs, OYEBHIHO, IOIBEPKEHHBIN
BJIIMSIHUIO BJIEKTPOCTATHYECKOrO IIyMa, MOCTYHAOIIETO 4Yepe3 HCMOJIHUTENbHBIA y3en 14 u
IaT4ukK 15 Baoxa, MOKHO 3aIlfUTHTh HaJleKHEE.

[0080] C BxOmHOW CTOPOHBI OT MEPBOrO KOHAEHCATOpAa 74 BBHINOJHEH MEPBbIH

crabmiutpoH 71 Takum o00pa3oM, dYTOOBI MOJACOEAMHATHCS MApPAJUIEbHO C  IEPBBIM
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KoHAeHcaTopoM 74. CrenoBaTenbHO, JaXke €CIIU MEePBOMY KOHAEHCATopy 74 3aJaHa €MKOCThb
MEHbIIIE €MKOCTH BTOPOrO KOHAEHcaTtopa 75, 3apsaHOe YCTPOMCTBO 13 MOXHO HaJIeKHO
3aIUTUTD 34 CUET CTAOUIM3UPYIOLIETO HAMPsDKEHUE NEeHCTBUS IepBOro ctadbunurpona 71.

[0081] EMKkoCTh BTOpOrO KOHIEHCAaTOpa 75 MOJDKHA ObITh, MPEANOYTUTENBHO, B OT 10 pa3
no 100 pa3 Oomblue eMKOCTHM NepBOro KoHAeHcatopa 74. Hampumep, €MKOCTb NeEpBOro
KoHAeHcaTtopa 74 3agaroT paBHOH 0,1 MK®, U €MKOCTb BTOPOro KOHAEHcaTopa 75 3aAaroT
paBuoit 10 wmx®. Kak onucaHo Bbllle, YCTaHABIMBAKOTCS KOHJIEHCATOPBL, HMEIOLINE
MOJXONALINE €MKOCTH COOTBETCTBEHHO oObekTaMm, mnomiekamum 3amute. ClienoBaTenbHO,
MOXXHO yMEHBIIWUTh IJIOIIAJM, KOTOpble KOHAEHCATOpPbl 3aHMMAIOT Ha IUIaTe, IpHU
OHOBPEMEHHOM 3al1iuTe OOBEKTOB.

[0082] (PABMEIIEHUE HA BTOPOM CXEMHOM I1JIATE)

Kak mokazano Ha ¢ur. 3 u ¢ur. 5, ucnonHutenvHeli y3en 14 u gatymk 15 Broxa
BBITIOJIHEHBI Ha BTOPOI CXEMHOM 11ate 77. DNeKTPOCTATUIECKUM IIIyM, HAIPUMEp, CTATUIECKOE
3JIEKTPUYECTBO, BHOCUMBIN HCIIOJHUTEIBHBIM Y3JI0M 14 U naT4ukoM 15 BOOXa, Cria’kuBaeTcs
KOHJIeHCcaToOpaMu 74 u 75, KOTOpBIE BBIOJIHEHBI HA BTOPOW CXe€MHOH muiate 77.

[0083] Bropast cxemHasi riata 77 UMeeT NEPBYI0 OCHOBHYIO TIOBEPXHOCTh 77a U BTOPYIO
OCHOBHYIO TOBEPXHOCTb 77b, KOoTOpast oOpaTHa NeEpBOW OCHOBHOH MOBEpXHOCTH 77a, W
VCIIOJIHUTENIbHBINA y3€sl 14 BBINOJIHEH HAa NEPBOM OCHOBHOW MOBEPXHOCTH 77a, W matduk 15
BIOXa BBIIOJIHEH HA BTOPOM OCHOBHOW moBepxHocTd 77b. Kak ommcano Bbie,
UCIIOJIHUTENbHBIN y3es 14 u gaTtuuk 15 BOOXa BBIMOJHEHBI HA PAa3HBIX MOBEPXHOCTAX BTOPOH
cxeMHoH miatel 77. CnenoBaTenbHO, MOXKHO OrPaHUYUTD (POPMUPOBAHUE 3HAYUTEIBHOTO LIyMa
U3-3a CJIOKEHUs 3JIEKTPOCTATUYECKOrO IIyMa, BHOCHUMOIO HCIIOJIHHUTENIBbHBIM y3i10M 14, u
3JIEKTPOCTATUYECKOTO 1IyMa, BHOCUMOI'O 1aT4UKOM 15 Broxa.

[0084] KonneHcaropel 74 u 75 BBINOJHEHBI Ha BTOPOH OCHOBHOW MOBEPXHOCTU 77b
BTOpOH cxeMHOH muathl 77. MHaue roBopsi, BTOpas OCHOBHAasi NOBEPXHOCTb 77b sBiseTcs
MOHTAQXHOW TMOBEPXHOCTBIO 171 cxeMbl. Kak omucaHo Bblle, KOHAeHcCAaTopbl 74 u 75 u
WCIIOJIHUTENIbHBIN y3esl 14 BBINONHEHBI HA Pa3HbIX MOBEPXHOCTAX BTOPOH CXE€MHOM miaTtel 77.
CrenoBaresbHO, MOJKHO 00€CTIEUUTh MPOCTPAHCTBO ISl PACTIONIOKEHUS] KOHACHCATOPOB 74 u 75.

[0085] UcnonauTenbHbIN y3ea 14 NOMKeH BBIXOIUTH ¢ IOBEPXHOCTH Osioka 10 mutaHus
u3-3a ero (YHKIMH, W TOSTOMY OH, OYEBUIHO, IOJUKEH CTaTh MapIIPyTOM TMOCTYIUICHHUS
3JIEKTPOCTATUUYECKOIrO IIyMa. JJIEKTPOCTaTUYECKUN LIyM MpPUHUMAETCs IepBOM OCHOBHOM
MOBEPXHOCTBIO 77a W, HE HAINPSIMYI0, BTOPOH OCHOBHOH MOBEPXHOCTBIO 77b, Ha KOTOpOH
BBIMOJIHEHbl KOHAeHcaTopbl 74 u 75. CrnenoBaTeNbHO, MOXHO OrPaHUYUTH IOMajaHue
3NIEKTPOCTATHYECKOrO IIyMa Ha BTOPYKD OCHOBHYK TNoBepxHOCTb 77b. CrnemosarenbHo,
KOHJIEHCATOPBI, UMerIue Oonbline eMKOCTH, He obs3arenbHbl. ClenoBaTenbHO, MOXKHO
YMEHBIIUTH MJIOIAU, KOTOPbIE KOHAEHCATOPBI 3aHUMAIOT HA IJIaTe.

[0086] OnHako, HacTosimee U300pEeTEeHHEe HE OrPAHUYEHO BBIIIECONUCAHHBIM BApUAHTOM
OCYIIECTBIIEHHSI, 1 BO3MOKHO HaJJIesKallee BBINOJHEHNE MOAN(PUKALU, YCOBEPIIEHCTBOBAHUI
U T.I0.

[0087] B mHacrosieM ONMCAHUM PACKPBITHI, IO MEHbIIEH Mepe, CIAEAyIoIIue
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uzobperenust (1)-(8). Kpome Toro, xorss B CKOOKaX ¥ TPUBENEHBI COOTBETCTBYIOIIHE
COCTABJISIFOLINE 3JIEMEHTHI U T.II. B BBIIIEONUCAHHBIX BAPHAHTAX OCYIIECTBJICHUs, H300peTeHne
HE OrPaHUYEHO UMHU.

[0088] (1) bnok mnurammss (Omok 10 mnwrTaHusl) Ui A3PO30JILHOTO HHTANSATOPA
(adpo3onbHOTO MHTAJsITOpa 1), MU 3TOM OJIOK MUTAHUS COAEPIKHT:

VCTOYHMK MUTaHMS (UCTOYHUK 12 MUTAaHWS), BHIIOJIHEHHBIH C BOSMOXKHOCTBIO Pa3psiiKu
SHEPTUU B HArpy3ky (Harpy3ky 21) ans oOpas3oBaHHs a’po30Jii M3 HMCTOYHUKA adPO30JIs
(uctounmka 22 a3po30Jis);

NepBOe YCTPOHCTBO YIpaBieHUs (3apsiHOE yCTPOWCTBO 13) M BTOpOE YCTPOHCTBO
ynpasienus: (61ok 50 ymnpaBieHust), KOTOpbIE BBITIOJHEHbI ¢ BO3MOXKHOCTBIO YIPABJICHUS, IO
MeHbIIIeH Mepe, YeM-TO OAHUM M3 3apsIIKU U pa3psiiki UICTOYHUKA MUTAHUS,

CXEMHYI IUIaTy (BTOPYHO CXEMHYIO IUIaty 77), Ha KOTOPOH BBINOJIHEHBI IEPBOE
yYCTPOMCTBO yNpaBJieHHsi U BTOPOE YCTPONCTBO YIIPaBlIEHUS;

NepBbIii KOHAEHCATOp (MepBBI KOHIEHCATOp 74), KOTOPBIA BBINOJHEH C BXOJHOH
CTOPOHBI OT TMEPBOTO YCTPOWCTBA YIPABIEHHS TAaKUM O0Opa3oM, YTOOBI MOACOCAMHSATHCS
napajulesbHO C IEPBBIM YCTPONHCTBOM YIIPABIEHUS, U

BTOpPOH KOHAEHcaTop (BTOPOW KOHAEHCATOp 75), KOTOPBIM BBIMOJHEH C BXOIHOH
CTOPOHBI OT BTOPOTO YCTPOWCTBA VYIPABIEHHS TAaKUM O0Opa3oM, YTOOBI MOICOECTUHSTHCS
napasulebHO CO BTOPBIM YCTPONCTBOM YIIPaBJIEHNUS,

IpUYEM €MKOCTb IIepBOTO KOHAEHCAaTopa OTJIMYaeTcs OT €MKOCTH BTOPOIO
KOHJIEHCATOopA.

[0089] B coorBerctBUH C 1. (1), MOCKOJIBKY €MKOCTb MEPBOr0 KOHIAEHCATOPA, KOTOPBIH
BBIMIOJIHEH C BXOJHOW CTOPOHBI OT MEPBOTO YCTPOICTBA YIPAaBIEHHUS TaKUM OOpa3oM, YTOOBI
NOJCOEUHATECS TMapajyieIbHO € TEPBbIM YCTPOMCTBOM YIPAaBJIEHUS, U €MKOCTb BTOPOTO
KOHZIEHCATOpa, KOTOPBIN BBIMOJIHEH ¢ BXOAHON CTOPOHBI OT BTOPOIO YCTPOWCTBB YNpPaBJICHMUS
TakuM 00pa3oM, 4TOOBI MOACOETUHITHCS MAPAIISTHHO CO BTOPBIM YCTPOMCTBOM YIIPaBJICHHUS,
3a/laHbl Pa3JIMYHBIMU, TO MOXKHO CMOHTHUPOBATh KOHIEHCATOPBl, HMEIOLINe MOAXOSIINe
€MKOCTH COOTBETCTBEHHO YCTPOICTBaM YIIpaBJ€HMs, HYKIOAIOIIMMCS B 3alLIUTEe, U MOXHO
YMEHBIIUTH IJIOLIAIU, KOTOPbIEe KOHIEHCATOPhI 3aHUMAI0T Ha IuiaTe.

[0090] (2) Brok nuranus o 1. (1), B KoTOpom

MaKCHMaJibHOE palouee TapaHTUPOBAHHOE HAMpPSUKEHHE TIEPBOTO  YCTPOMCTBA
yIpaBJICHUS] TIPEBBIIIAET MAaKCUMaJbHOE pabodee TapaHTUPOBAHHOE HAIPSDKEHHE BTOPOTO
YCTPOWCTBA YIIPABIEHUs, U

€MKOCTb [1I€pBOr0 KOHJEHCATOPa MEHbIIIE eMKOCTH BTOPOTO KOH/IEHCATOpa.

[0091] B coorBercTBHU C 1. (2), TOCKOJBKY €MKOCTb MEPBOr0 KOHAEHCATOPA, KOTOPBIH
BBITIOJIHEH C BXOJIHOI CTOPOHBI OT MEPBOT0 YCTPONCTBA YIIpaBJIEHUs], 3a/laHa MEHbILE EMKOCTH
BTOPOTO KOHJIEHCATOPA, KOTOPBIM BBIMOJHEH C BXOAHOM CTOPOHBI OT BTOPOrO YCTPOWCTBA
yIPAaBJIEHUs,, UMEIOLIEr0 HU3KYI0 XapaKTePUCTHKY BBbIAEP)KMBAHUS HAINpPSKEHUs, TO MOXKHO
Ha/Ie’)KHEe 3aLIUTUTh YCTPONCTBO YIPaBIEHUS C IOHM)KEHHON XapaKTePUCTUKON BbIAECPKUBAHUS

HaIpsizKEHUS.
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[0092] (3) bnok nuranwst o 1. (1), B KoTopom

NEepBOE YCTPONMCTBO YMpPaBJIEHUs BBINOJIHEHO C BO3MOXKHOCTBIO YINPABJIEHHS 3apsiAKON
UCTOYHUK MUTAHUS U pabOThI TOJIBKO BO BpeMs 3apsIKi UCTOUHUKA ITUTAHHS,

BTOpPOE€ YCTPOWCTBO YIIPABIE€HMs BBIIOJHEHO C BO3MOXKHOCTBIO pPabOTBl BO BpeMs
3apsAAKU UCTOYHUKA MUTaHUs U BO BpeMsl pa3psiAKU UCTOYHMKA MUTAHUSA, U

€MKOCTb IIEPBOr0 KOHJEHCATOPA MEHbIIE €eMKOCTH BTOPOTO KOHAEHCATOpA.

[0093] B coorBercTBHH C 1. (3), MOCKOJIBKY €MKOCTb IIEPBOrO KOHAEHCATOPA, KOTOPBIH
BBIIIOJIHEH C BXOAHON CTOPOHBI OT NEPBOrO YCTPOWCTBA YMPABJIEHUS, BBINOJIHEHHOTO C
BO3MOXKHOCTBIO Pa0OThI TOJBKO BO BpeMs 3apsOKd, 3aJaHa MEHbLIe EMKOCTH BTOPOTO
KOH/IEHCATOpa, KOTOPBIH BBIIOJIHEH C BXOAHON CTOPOHBI OT BTOPOrO YCTPOWCTBA yIpPaBIEHHUS,
BBIITOJIHEHHOTO ¢ BO3MOXKHOCTBEO pabOThI BO BpeMs 3apsiAKM UCTOYHUKA NMUTAHHS M BO BPEMs
paspsiiKM  HCTOYHHMKA MUTAHMS, TO MOXKHO HaJeXHee 3allUTUTh BaXHOE YCTPONCTBO
YIIPaBJIEHUs], KOTOPOE YaCTO UCIIONIB3YETCH.

[0094] (4) Brnok nuranwst 1o 1. (1), B KoTOpoM

OUKJ  VIOpaBJICHUS ~ MEPBOrO  YCTPOWMCTBA  YIpaBieHWs  sIBIsAeTCss  Oosee
MPOAOCJKUTENIbHBIM, UM LIUKJI YIIPAaBJIeHHs] BTOPOTrO YCTPONCTBA YIIpaBJIeHUs], U

€MKOCTb I1epBOr0 KOHJEHCATOpa MEHbIIIE eMKOCTH BTOPOTO KOH/IEHCATOpa.

[0095] B coorBercTBHU C 1. (4), TOCKOJBKY €MKOCTb MEPBOr0 KOHAEHCATOPA, KOTOPBIH
BBIIIOJTHEH C BXOJHOM CTOPOHBI OT TMEPBOrO YCTPOICTBA YIpPAaBJIEHUS, HMEIOLIETO
NPOAOCJDKUTENbHBIN LUK YIPaBICHUS, 3aJaHa MEHbIIE €MKOCTH BTOPOrO KOHIEHCATOpa,
KOTOPBIN BBINOJHEH C BXOJHOW CTOPOHBI OT BTOPOrO YCTPOWCTBA YMPABJIECHUs, UMEIOLIErO
KOPOTKUN LMKJ YIPABJIEHUS, TO MOXKHO HAAEKHEE 3allUTUTh YCTPOMCTBO YIpaBIEHMUS,
HUMEIOLIETO BBICOKYIO XapPAKTEPUCTHUKY .

[0096] (5) Bnok nuranus no nrodomy u3 m. (1)-(4), B koTopom

IepBO€ YCTPOWCTBO YINpAaBJIEHUs SIBJSIETCS 3apsSAHBIM - YCTPOHCTBOM  (3apsIHBIM
yCTPOHCTBOM 13), KOTOPOE BBIMOJIHEHO C BO3MOXKHOCTBIO MPeoOpa3OBaHUsI SHEPTUH, KOTOpPas
MOJIBOAUTCSI, B SHEPTHIO JIJIS 3aPsiAKK UCTOUHUKA MUTAHUS,

BTOPOE YCTPOWCTBO yMpaBJeHHs] SIBISIETCS MHUKPOKOHTpojuiepoMm  (Oiokom 50
yIPaBJICHUs), KOTOPBIA BBINOJHEH C BO3MOJKHOCTBIO YIPABJICHUS 3apsOKOHI U PaspsaKoil
UCTOYHHUKA NUTAHUS, U

€MKOCTb [1ePBOr0 KOHJEHCATOpa MEHbIIIE EMKOCTH BTOPOTO KOH/IEHCATOpa.

[0097] B coorBercTBHU C 1. (5), MOCKOJBKY €MKOCTb MEPBOr0 KOHAEHCATOPA, KOTOPBIH
BBIIIOJIHEH C BXOJHOW CTOPOHBI OT 3apsJHOTO yCTPOMCTBA, 3ajjaHa MEHbIIE €MKOCTH BTOPOTO
KOH/IEHCATOpa, KOTOPBIN BBIMIOJIHEH C BXOAHOM CTOPOHBI OT MHKPOKOHTPOJUIEPA, TO MOKHO
HaJle)KHEEe 3aIMUTHTh MHUKPOKOHTPOJUIEpP, KOTOPBIN SIBISIETCA YCTPOMCTBOM YIIpaBiieHHs, Ooiee
BA)KHBIM, YEM 3aPsIITHOE YCTPOUCTBO.

[0098] (6) bnok nurtanus mo modomy u3 mi. (1) to (5), B koTopom

ONIOK NMUTaHUS JOMOJHUTENPHO BKJFOYAET B ceOs, IO MEHbLIEH Mepe, 4TO-TO OIHO U3
nepexiovaTens (MCIONHUTENbHOTO y3ia 14), KOTOPhIM MOKET YIpPaBJATh IOJb30BAaTENb, U

naTduK (maT4uk 15 BIOXa), BBIMOJIHEHHBIH ¢ BO3MOXKHOCTBIO BBIIAYU BIIBIXATEJIBHOTO EeUCTBUS
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MOJIb30BATENS,

NEPEeKJIIoUaTeNb WM JAATYUK 3JIEKTPUYECKH IOJCOEIUHEH K BTOPOMY YCTPOMHCTBY
yIpaBleHus], U

€MKOCTb II€PBOr0 KOHJEHCATOPA MEHbIIE eMKOCTH BTOPOTO KOHAEHCATOpA.

[0099] B coorBerctBuM C 1. (6), MOCKONBKY €MKOCTb IEPBOTO KOHAEHCATOpPA 3a/JaHa
MEHbIIIE EMKOCTH BTOPOTrO KOHJEHCATOPA, KOTOPBIN BBHINOJIHEH C BXOAHON CTOPOHBI OT BTOPOTO
YCTPONCTBA YIIPABJIEHUs, K KOTOPOMY 3JIEKTPUUYECKU NMOACOEANHEH NEPEKI0YaTeNb WIN JaTUUK,
TO MOXXKHO HAJeKHEe 3alUTHTb YCTPOIHCTBO YIpaBJIEHHs, KOTOPOE, OYEBHIHO, JOJDKHO OBITH
MOZIBEPKEHO BJIMSHUIO 3JIEKTPOCTATUYECKOIO IIyMa, MOCTYNAOLIEro 4epe3 MEepeKrouaTenb U
JaTYUK.

[0100] (7) bnok nuranus no srodomy u3 . (1)-(6), B KoTopom

€MKOCTb IepBOr0 KOHJEHCATOpa MEHbIIE eMKOCTH BTOPOI'0 KOH/AEHCATOpa, U

ONOK NMUTaHMS AONOJHUTENBHO BKIIFOYAET B ce0si cTaOMIUTPOH (MepBhIi CTAOMIHTPOH
71), KOTOPBIH BBITIOJHEH C BXOAHOW CTOPOHBI OT IIEPBOrO KOHIEHCATOPA, TAKHUM 00pa3oM, YTOObI
MOJICOEIUHATHCS NapajuIeIbHO C EPBbIM KOHAESHCATOPOM.

[0101] B coorBerctBuu ¢ m. (7), TOCKOJBbKY CTaOWJIMTPOH TakKKe MPUMEHSETCS C
BXOJITHOM CTOPOHBI OT MEPBOr0 YCTPOICTBA YNpaBJ€HMs], TJ€ BBINOJIHEH MEpPBbIil KOHIEHCATOpP,
UMl HEOONBIIYI0 €MKOCTh, TO YCTPOHCTBO YIPABICHUS MOXKHO 3aLIUTUTH HA/EKHEE I10
CPaBHEHUIO C YCTPOICTBOM YIPAaBJIEHHUS, KOTOPOE 3allMINAETCA KOHIEHCATOPOM, HMEHOLINM
HEOONBIIYIO €MKOCTb.

[0102] (8) bnok nuranus no modomy u3 nm. (1)-(7), B koropom

€MKOCTb BTOPOrO KOHAeHcaTopa B 4Hucio pa3 oT 10 go 100 Oompiuie eMKOCTH MEpBOro
KOHJIEHCATOopA.

[0103] B coorBercTBuM C 1. (8), MOCPEACTBOM MOHTaka KOHIEHCATOPOB, MMEIOIINX
NOAXOASIINE €MKOCTH COOTBETCTBEHHO YCTPOWCTBAM YNPABICHHs, HYXAAOLIUMCS B 3alUTE,
MO>KHO YMEHBIIUTH IUJIOLIAIU, KOTOPble KOHAEHCATOPbI 3aHUMAIOT Ha IJjiaTe.

[0008] B cOOTBETCTBUHM C ACHEKTOM HACTOALIEr0 W300PETEHUS] MOXKHO YMEHBIIUTH
IUIOIIAM, KOTOpBbIe KOHIEHCATOPbl 3aHMMAlOT Ha CXEMHOW IuUIaTe, NpPU OJHOBPEMEHHOMN

COOTBETCTBYIOLIEH 3aLUTe MHO)KECTBA YCTPONUCTB YIIPABIEHUS.
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P®OPMYVYJIA U3OBPETEHUA

1. bnok nuTanus 475 a3pO30JIbHOIO HHTAJIATOPA, COACPIKALLNN:

UCTOYHUK IMUTAHMUs], BBIIIOJHEHHBINA C BOSMOXXHOCTBIO Pa3psAAKU SHEPTUU B HATPY3KY AJIs
00pa3oBaHUs a3pO30Jisl U3 HCTOUHUKA a3PO30JIs;

3apsiTHOE  YCTPOMCTBO, KOTOPOE BBINOJHEHO C BO3MOXHOCTBIO —IPeoOpa3oBaHUs
MOJBOAMMON 3HEPTUH B SHEPTUIO AJIsA 3apsIAKU UICTOYHUKA TUTAHUS,

MUKPOKOHTPOJUIEP, KOTOPBIN BBINOJHEH C BO3MOXKHOCTBIO YIIPABJICHUS 3apsAKON H
pa3psaKON NCTOYHMKA MTUTAHUS,

CXEMHYIO IUIaTy, HA KOTOPOi BBIMOJIHEHBI 3apsIAHOE YCTPONCTBO U MUKPOKOHTPOJLIED;

NEPBBbIII KOHJEHCATOP, KOTOPBIM BBINOJHEH C BXOAHOM CTOPOHBI OT 3apsiAHOTO
YCTPOWCTBA € MOACOECANHEHHUEM MApaAJUIECIBbHO C 3apsiAHBIM YCTPONUCTBOM; U

BTOPOI KOHJIEHCATOP, KOTOPBIN BBIMIOJIHEH C BXOAHON CTOPOHBI OT MUKPOKOHTPOJIIEpPA C
MOACOEUHEHNEM NAPAIUIEIbHO C MUKPOKOHTPOJLIEPOM,

IIPUYEM €MKOCTb MEPBOr0 KOHAEHCATOPA MEHBIIE eMKOCTH BTOPOr0 KOHEHCATOPA.

2. bnok nuTaHus no 1. 1, B KOTOpOM

MaKCHMajibHOE palouee TapaHTUPOBAHHOE HAIPSDKEHHE 3apsgHOrO  YCTPOWCTBA
NPEBBIIAET MAKCUMAIIbHOE pabodee rapaHTHPOBAHHOE HAIPSDKEHHE MUKPOKOHTPOJLIEPA.

3. bnok nutanus 0o m. 1, B KOTOpOM

3apsiIHOE YCTPOMCTBO BBIMNOJIHEHO C BO3MOXKHOCTBIO YIIPABJIEHUS 3apPsiAKONM MCTOYHUKA
IUTaHUS ¥ pabOThI TOJIBKO BO BPEMs 3apsIKH UCTOUHUKA IUTAHUS, U

MHUKPOKOHTPOJUIEP BBIIIOJHEH C BO3MOXHOCTBIO pPa0OThI BO BpeMs 3apsiAKH MCTOYHHKA
MUTAHUS U BO BPEMs Pa3psiiKi UCTOYHHUKA MMUTAHUS.

4. bnok nuTanus 1o 1. 1, B KOTOpOM

LIMKJI YIIPABJICHHS 3apsITHOTO YCTPOHCTBA sIBIIsIeTCs GOee MPOAOIKUTEIbHBIM, YeM LIHKIT
YIIPaBJIEHUs] MUKPOKOHTPOJIIEPA.

5. bnok nutanus o rodomy u3 nim. 1-4, B KoTopom

OJIOK MHUTaHUS AOMOJHHUTENBHO COAEPIKUT MO MEHbLIEH Mepe OJHO U3 MEePeKIFYaTes,
KOTOPBIM MOKET YIPAaBIATH MOJb30BATENb, M JaTUMKA, BBIIOJIHEHHOIO C BO3MOXXHOCTBIO
BBI1AYU BJIBIXAaTEJIBHOIO NEHCTBUS MOJIB30BATENS, U

NEPEeKIHYATEeNb WIHN JATYUK 3JIEKTPUIECKU MOJCOEANHEH K MUKPOKOHTPOJLIEDY.

6. biok nuranus no smobomy u3 mm. 1-5, B KOTOpOM

OJIOK MUTaHUS OTIOJIHUTEIBHO CONEPKUT CTAOMIIMTPOH, KOTOPBIH BBIMOJIHEH C BXOIHON
CTOPOHBI OT IMEPBOrO KOHJEHCATOpPa C MOACOCIUHEHHEM MapajulelbHO C IEpPBbIM
KOHJIEHCATOPOM.

7. bnok nutanus no odomMy u3 mm. 1-6, B KOTOpom

€MKOCTb BTOpOro koHzaeHcaropa B 10 - 100 pa3 Oosblie eMKOCTH IEPBOTO KOHIEHCATOPA.

8. biiok mutanus o modomy u3 nm. 1-7, B KoTopom

CXE€MHasl IU1aTa UMEET IB€ OCHOBHBIE IOBEPXHOCTH, U

NEPBbIM KOHIEHCATOP U BTOPOM KOHAEHCATOP BBINOJHEHbl HA OAHOMW M3 OCHOBHBIX

MOBEPXHOCTEH.
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9. bnok nutanus no smodomy u3 nm. 1-8, B koTopom

ONOK THTaHUS COAEPXKUT HCIIONHUTENBHBIA y3€l, KOTOPbIM MOXKET YIPaBIsAThH
NOJIb30BATENb,

CXeMHas IUlaTa HMeeT MEPBYI0 OCHOBHYI) MOBEPXHOCTb U BTOPYIO OCHOBHYIO
MOBEPXHOCTD,

NEepBbIi KOHAEHCATOpP U BTOPOH KOHAEHCATOP BBIIOJHEH Ha BTOPOM OCHOBHOW
MOBEPXHOCTH, U

HCTIOJTHUTEJIbHBIN y3€J1 BBIMOJIHEH Ha NMEPBON OCHOBHOM MOBEPXHOCTH.

ITo noBepenHocTH
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