202090078 Al

(19) EBpa3unckoe 2 202090078 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A24F 47/00 (2020.01)
2020.07.31 H02J 7/00 (2006.01)
HO2H 7/20 (2006.01)
(22) [ata nonaum 3aaBku
2020.01.16
(54) BJIOK ITUTAHUS JJIs1 ADPO30OJIBHOI'O HHTAJISITOPA
(31) 62/793,551; 2019-035984 (72) Waobperatens:
(32) 2019.01.17; 2019.02.28 Axao Takecu (JP)
33) US;JP
§71; SasyTens: (74) nNpeacrasutens:
JIKAIIAH TOBAKKO MHK. (JP) Mensenes B.H. (RU)
(57) Brok muTaHus JUIs adPO30TBHOTO MHTANATOPA BKJTIOYAET B CEOS HCTOYHHMK MHTAHHS, BBIOTHEHHBIH C

BO3MOXXHOCTBIO PaspsiKK SHEPTUM B HArpy3Ky Ui oOpa3oBaHMsl a’dpo30iis U3 MCTOYHHMKA a’3po30Jis;
COG/IMHUTEID, BHIITOTHEHHBIH C BOZMOXKHOCTBIO IEKTPHUECKOTO COSIUHEHHS C BHEIIHUM HCTOYHHUKOM
MUTaHUSA; U YCTPOUCTBO yNpaBieHUs. bIOK MUTaHUS JOMOTHUTENBHO COAEPAKHUT TOKOIPOBOA, KOTOPBIA
3NIEKTPUUYECKHU COCTUHSIET COSAUMHUTENb U YCTPOUCTBO YIIPABICHUS; KOHACHCATOP, BHIMOJIHEHHBIN MEXTY
COGIMHUTENEM M yCTPOWCTBOM YIIPABICHHS TaKUM 00pa3oM, 4TOOBI MOACOEAMHSTHCS MApaJUIENbHO C
YCTPOWCTBOM YIPAaBJIEHUS; MEPBYI0 CXEMHYIO IUIaTy, Ha KOTOPOH BBINOJHEH COEIUHUTEIND; BTOPYIO
CXEMHYIO IUIaTy, KOTopasi OTCTOUT OT NMEpBOI CXEeMHOM IJIaThl U Ha KOTOPOM BBIIOIHEHB! KOHJEHCATOP U
YCTPOMCTBO YIPaBICHNUS; U IPOBOISIINI SIIEMEHT, KOTOPBIH MEKTPUIECKH COSANHSET NIEPBYIO CXEMHYTO
1Ty ¥ BTOPYIO CXEMHYIO IJIATYy.

79 74 13 7% 19 '
NN i \ C 41a

[
-5 o—

p——
—aresnsf— et 2
2% \J [coareo { \J 2
e 50
7
A1 1 o
! |
/ 41b
7 —
[ TR S

IV 8L0060C0¢



OIIMCAHUE U30BPETEHUA
2420-561133EA/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] Opmnako, naxke €ciu ¢ BBIXOAHON CTOPOHBI 3apsAHOIO YCTPONCTBA BBIMOTHEHbI
KOHJIEHCATOPBI, HANPSDKEHUE, TOAJIeKAIee BBOAY B 3apsiIHOE YCTPOWCTBO, CTAOWMIM3HPOBATH
HEBO3MOJKHO, U Ja)X€ €CJIM KOHJIEHCATOp BBINIOJHEH MEXAYy COeAUHHUTENEM U 3apsIHbIM
yCTPOMCTBOM, €CIM Ha BXOJ IIOCTYMAalOT BBICOKOUACTOTHBIE INYMBI, TO B YyCTPOMCTBO
yIpaBlIE€HUs] MOKET MOAaBaThCsl HECOOTBETCTBYIOLIEE HAMPSKEHUE.

[0006] Llenpro HacTOsIEr0 W30OpPETEHUS SIBJIIETCS CO3JaHHE OJIOKa MHTAHUS st
a3pO30JIbHOTO  WHIaliiTopa, JAOMYCKAIOIIero COOTBETCTBYIOLIYIO — 3alLUTy  yCTpOiicTBa
yIpaBleHusl.

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

HUCTOYHHUKA ad3p030Jid, COCAUHUTCIID, BBIIIOJIHEHHBI C  BO3MOXKHOCTBIO QJICKTPUICCKOrO



COEIMHEHMs] ¢ BHELUIHUM HCTOYHMKOM IHTAaHWSA, U YCTPOWCTBO YIPABJICHHUs, BBIIOJHEHHOE C
BO3MOJKHOCTBIK) YIIPABJICHHUs, MO MEHBbLIEH MeEpe, 4eM-TO OJHUM W3 3apsAdKU U Paspsaku
UCTOYHUKA THTAHMs WM BBINOJHEHHOE C BO3MOXKHOCTBIO IPE0Opa3OBaHUs SHEPTHH, KOTOpas
NOABOJAUTCS U3 COEOUHMTENS, B HHEPrUI0 Ui 3apsiiKM WCTOYHMKA IMUTAHUA, NpUYeM OJIOK
NHUTAHKS JOMOJIHUTEIbHO BKJIIOUAeT B ce0sl. TOKOMPOBOZ, KOTOPBIH 3JIEKTPHYECKH COEAUHSET
COCUHUTENIb U YCTPOMCTBO YMNpPABIEHWs, KOHAEHCATOpP, KOTOPBIM BBIIOJHEH MEXIY
COeIMHUTENIEM M YCTPOHCTBOM YINpPABIEHUS TAaKUM OOpa3oM, YTOOBI MOACOEOMHATHCS
napajyieIbHO € YCTPOWCTBOM YIPABJICHHUS, MEPBYK) CXEMHYIO IJIaTy, HA KOTOPOW BBINOJHEH
COEIMHUTEIb, BTOPYIO CXEMHYKO ILIATy, KOTOpPas OTCTOUT OT NEPBOM CXEMHOW IJaThl, U Ha
KOTOPOM BBINOJIHEHBI KOHJIEHCATOP U YCTPONCTBO YNPABJICHHUS], TPOBOIAALINN 3JIEMEHT, KOTOPbII
3JIEKTPUYECKU COEANHSET NEPBYIO CXEMHYIO IUIATy U BTOPYHO CXEMHYIO IUIATy.

KPATKOE OITMCAHUE YEPTEXENU

[0011] @wr. 1 - BUA B MEPCIEKTHBE a3PO30JbHOTO HHIAIATOPA, 000PYIOBAHHOTO OJIOKOM
MUTAHUS B COOTBETCTBHU C BAPHAHTOM OCYINECTBJICHHUS] HACTOSIIETO N300pETeHUSI.

@wr. 2 - 1pyro#i BUI B MEPCIEKTUBE a3PO30JbHOI0 HHTANISATOPA, MOKa3aHHOTO Ha ¢ur. 1.

@ur. 3 - BUA B pazpe3e a3pO30JIbHOTO HHTAISITOPA, MOKA3aHHOTO Ha dur. 1.

@wr. 4 - BuA B nepcrekTuBe OJIOKA MUTAHUS B a3PO30JIbHOM HHTAJSITOPE, TOKA3aHHOM Ha
¢ur. 1.

@ur. 5 - BUJ B NEPCIEKTUBE C MPOCTPAHCTBEHHBIM PA3ACICHUEM AETANEH, MOACHIIOIIHNI
BHYTPEHHIOIO KOHQUTYpALUIO OJIOKA MUTAaHUS B a3PO30JIbHOM HHTASATOPE, IIOKA3aHHOM Ha (ur.
1.

@ur. 6 - Onok-cxema, MOSICHALIAasE KOHQUTYPALUI0 OCHOBHOM 4acTH OJOKa NMUTAHUS B
a3pO30JIbHOM MHTAJSTOPE, MOKA3aHHOM Ha ¢ur. 1.

@ur. 7 - cxema 3JIEKTPUUECKUX COSNUHEHHH, TOSCHSIOMAS CXEMHYI KOH(UIYpPALHUIO
6J10Ka MUTaHUS B a9PO30JIbHOM HHIAJSITOPE, MOKa3aHHOM Ha ur. 1.

@ur. 8A - cxeMa FJIEKTPUUECKUX COSAMHEHUH, BKIIIOYAIOIIasi B ce0sl 36HEPOBCKUN THON
(manee cTaOMITUTPOH).

@ur. 8B - mNOsACHUTENBHBI BUA, NEMOHCTPUPYIOIIUN HAmNpspKeHHE mpoOost
CTaOUIUTPOHA.

@ur. 8C - NOSICHUTENBHBIN BUA, AEMOHCTPUPYIOMINI MyJIbCALIMIO BXOAHOTO HATIPSIKEHUS
IUIs1 3apsSIAHOTO YCTPOWCTBA.

@ur. 8D - MNOSCHUTENBbHBIA BUI, NEMOHCTPUPYIOUIUN CTAOWUIU3ALMIO HAMPSKEHUS,
00y CIIOBJIEHHYEO CTAOUITUTPOHOM.

@ur. 9 - mNOSACHUTENbHBI BUA, AEMOHCTPHUPYIOLIMHA AHAna3oH CTaOMIMTPOHOB,
NPUTOAHBIX B KAYECTBE BTOPOro CTAOMIUTPOHA (WM MEPBOTO CTAOMIUTPOHA) OJIOKA MUTAHHS B
a3pO30JIbHOM HHTAJSITOPE, TIOKA3aHHOM Ha ¢ur. 1.

@ur. 10 - [DOACHUTENBHBIA BHA, MAEMOHCTPUPYIOLMUNA MOPUHLUUN  ACHCTBUS
CTJIAKMBAIOIIEr0 KOHJEHcAaTopa OJIOKa MUTAHHS B a3pO30JIbBHOM HHTAJSITOPE, MOKA3aHHOM Ha
¢ur. 1.

Qur. 11 - cxema »3JIEKTPUYECKHUX COEIUHEHUH, BKIouaromas B ceds  QuibTp



MIPOIYCKAaHNUs HUXKHUX YacCTOT.

OIIMCAHHME BAPMAHTOB OCYIIECTBJIEHUA

[0012] Hanee mpuBeneHo omucaHue OJIOKAa MUTAHUS JJIST a3PO30JIBHOTO HHTAISITOpPA B
COOTBETCTBUH C BaPUAHTOM OCYIIECTBJIEHUs HacTosllero nzooperenus. CHavana Oyner onucaH
adPO30JIbHBII HHTAJIATOP, 000PYIOBAaHHBII OJIOKOM MUTAHUS, CO CCbUTKOW Ha ¢wur. 1 - ¢ur. 3.

[0013] (ABPO30JIbHBII UHT AJISATOP)

A3pO30NIbHBIN MHTATATOP | SBISIETCS] YCTPOHCTBOM AJII MHTAJSILIMK apoMaTtu3aTtopa 0e3
ropeHusi U uMeer (OPMY CTEPKHS, MPOAOJIKAIOIIEroCcsl BIOJIb HEKOTOPOTO HATpPaBJICHUS
(Ha3pIBAEMOr0 B JaJIbHEHINEM MPONOJIbHBIM HampaBieHHeM A). A3p030JbHBIA HHransaTop 1
BKJIFOUaeT B ceOsi Onok 10 muranusi, mepBbiil kKapTpumk 20 U BTOpoit KapTpumk 30, KOTOpbIe
pacrosoXeHsl B MOPsiAKE BAOJb MPOAOJNbHOTO HampasieHus: A. Ilepsoiit kapTpumx 20 MOXXKHO
NpUCOeNNHATh K OJIoKy 10 mUTaHus M OTCOEOUHSTH OT HEro, U BTOPOH KapTpuiK 30 MOKHO
MPUCOEIUHATh K NEPBOMY KapTpumxy 20 U OTCOeAUHATH OT Hero. MHaue rosopsi, mepBbli
kapTpuax 20 u BTOpoi kapTpuak 30 MOKHO 3aMEHTh KaXKAblil B OTAEIbHOCTH.

[0014] (BJIOK ITMTAHUA)

byok 10 muTaHus MO HACTOSIIEMY BApPHAHTY OCYIIECTBJICHHS BKIIIOUAET B C€0sl ICTOYHUK
12 nmuranus, 3apsgHoe yetpoiictBo 13, 6mok 50 ynpaBieHusi, pa3siuyHbIe JATYHKH U TaK Jajee B
WIMHIpIYECKOM Kopryce 11 Gnoka mutaHusi, Kak nokasaHo Ha ¢ur. 3 - ¢ur. 6. Mctounnk 12
NUTAHUS SIBJIIETCSL 3apspkaeMod  Oarapeedl aKKyMyJIITOPOB, KOHIIEHCATOPOM C JIBOMHBIM
JJNIEKTPUYECKUM CJIOEM MJIM YeM-TO IONOOHBIM, U, NPEANOYTUTENbHO, SBISIETCS HOHHO-
JIUTUEBBIM aKKYMYJISITOPOM.

[0015] Ha Bepxneii yactu 11a xopmyca 11 6oka nuraHusi, pacrojgoKeHHONH CO CTOPOHbI
OJTHOTO KOHLIA B MPOJOJIbHOM HarpaBjieHHH A (CTOPOHBI MepBoro kaprpumxka (20)), BbITOIHEH
y3en 41 BbIBOAOB Ui paspsimku. Y3ed 41 BBIBOOOB ISl Pa3psiiKM BBIMOJHEH TakK, YTOOBI
BBICTYNATh U3 BEPXHEH MOBEPXHOCTU BEpXHEN 4acTu 11a B HampaBiaeHUH K NEPBOMY KapTPHUIKY
20, U BBIMOJHEH C BO3MOXKHOCTBIO 3JIEKTPUUECKOIO COEAMHEHMs] ¢ Harpy3koi 21 mepBoro
kapTpuaxa 20.

[0016] Kpome Toro, Ha 4acTu BepXHEH NMOBEPXHOCTH BepxHel yactu 11a, BOau3u y3na 41
BBIBOZIOB JUIsl Pa3psiIKU BBINOJIHEHA BO3AYXONOABOAALIAs 4acTb 42 s moABOAA BO3AyXa K
Harpyske 21 nepsoro kaprpumaxa 20.

[0017] Ha mmxkHeit vactu 11b kopryca 11 O1oka muTaHus, pacroioKEHHOH CO CTOPOHBI
APYyroro KOHI[Aa B TMPOAOJILHOM HANpaBI€HHH (CTOPOHBI, TPOTHBOIOJOXHONW MEPBOMY
KapTpuky 20), BBIMONHEH y3€1 43 BBIBOAOB AJIS 3aPSIKH, BBIMOJHEHHBIH C BO3MOXHOCTBIO
3NIEKTPUYECKOTO COEOMHEHUS C BHEIIHUM HCTOYHUKOM 60 mwmranus (cmotpu dur. 7),
CHOCOOHBIM 3apspKaTh MCTOYHHUK 12 muranHus. Y3en 43 BBIBOAOB AJIST 3apsiiKU BBIMIOJHEH Ha
OokoBOH MOBepXHOCTH HMKHEHW dacTh 11b Ttakum oOpasom, 4ro, Hampumep, K HEMY MOXKHO
NOJICOEANHUTD, 110 MEHbLIEH Mepe, Kakhe-TO ONHU W3 BbIBOJOB HMHTep(etica USB, BriBOmOB
uHTepdeiica micro-USB u BeiBOnOB pa3bema tumna Lightning (3apeructpupoBaHHBIN TOBapHBIN
3HAK).

[0018] Omnaxo, y3en 43 BBIBOAOB IJIsl 3apsiAKH MOKET OBITh SHEPrONPUHUMAOINEH



YaCTbIO, BBIOJHEHHON C BO3MOXKHOCTBI) PUEMA SHEPIUU U3 BHELIHErOo UCTOYHUKA 60 nmuTaHus
OeckOHTakTHBIM criocobomM. B manHoM cnydae, y3en 43 BBIBOJOB IS 3apsAKu
(oHeprompuHHUMArOINAs YacTb) MOXKET COCTOSTh U3 OJHEPrONPUHUMANOIEH  KaTyIIKH.
becnipoBoniHas cucrema nepenayy YHEPrUU MOKET ObITh HHAYKIIMOHHOIO TUIA WM MOXET ObITh
MarHUTHO-PE30HAHCHOTO TUMa. Y3en 43 BbIBOXOB MJISI 3apsiiKU  MOXKeT OBbITh Takxke
SHEPTrONPUHUMAIOLIEH YaCThIO, BBINOJHEHHON ¢ BO3MOXKHOCTBIO NPHUEMA SHEPTUU U3 BHEIIHErO
ucroyHnka 60 muraHus 6e3 kakoro-nmmbo KoHTakTa. B npyrom npumepe, y3en 43 BbIBOXOB IS
3apSAKU MOXKET OBITh BBITIOJHEH TaK, YTO K HEMY MOTYT MOJCOCAMHSTHCS, TI0 MEHbIIEH Mepe,
onHu w3 BbeiBONOB mHTepdeiica USB, BbiBogoB uHTepdeiica micro-USB u BhIBOIOB pa3zbema
tuna Lightning, 1 B HEM COREPIKUTCSI BBIIIEYTTOMSIHYTasi SHEPTOMPUHUMAOIIAS YaCTh.

[0019] MHaue roBops, y3en 41 BBIBOAOB AJIsl pa3psiiku U y3ed 43 BBIBOAOB IJIs 3apsSAKU
BBINIOJIHEHBI PA3AENbHO U PACIOJIOKEHbB! OTAEIBHO APYT OT Apyra B NPOAOJBHOM HaIlpaBI€HUU
A. CnenosarenbHo, 60k 10 MHUTaHUS BBIMOJHEH TaK, YTO B COCTOSIHMM, B KOTOPOM BO3MOKHA
paspsinka ucTouHuka 12 nuranus depes y3en 41 BBIBONOB IS pa3psiAKy, BHEIIHUM UCTOYHUK 60
MUTAHUS MOXXHO 3JIEKTPUYECKH MOACOEAUHATH K Y31y 43 BbIBOIOB A 3apsiaku. Kpome toro, B
O6nmoke 10 muTaHMA, B COCTOSHUH, B KOTOPOM y3el 43 BBIBOAOB Ui 3apsiAKHM M BHEIIHWUN
UCTOYHUK 60 MUTAHUS 3JIEKTPUYECKH COSAMHEHBI, €CITU OMpPENesisieTCs: 3anpoc Ha oOpa3oBaHHe
a’po30J1si, ONHOBPEMEHHOE BBINOJHEHUE 3apAAKH U pa3spsAku MCTOYHHMKA 12 NHUTaHUs He
JOMYCKAETCsI.

[0020] Kpome Toro, mHa 60kOBOI mOBepxXHOCTH BepxHel dactu 1la kopmyca 11 Gnoka
MUTAHUSI BBINOJIHEH HCIIOJHUTENBHBIN y3ea 14, KOTOpPbIM MOXET YIpPaBJATb MOJb30BATElNb, C
BBIXOJIOM Ha CTOPOHY, NPOTHUBOINOJIOXHYI Y3y 43 BBIBONOB Ul 3apsiAkd. B dacTHOCTH,
UCIIOJIHUTENbHBIA y3ea 14 u y3en 43 BBIBOAOB JUIsl 3apsiAKU PacCIONarar0TCs CUMMETPUYHO
OTHOCHUTEJIBHO TOUKH MEPECeYeHHs NPSIMON JIMHUU, COSANHSIONIEH NCIIOJHUTENbHBIN y3en 14 u
y3en 43 BbIBOAOB Ui 3apsiikk, W oceBoil yuHuM L Onoka 10 muTaHus B TMPOAOJIIBHOM
HampaBieHuu A. HMcnonHutenbHbld y3ea 14 COCTOMT U3 KHOIOYHOIO MEPEKJIIoYaTels,
CEHCOPHOM MaHeNU WIH Yero-TO MOAOOHOTO U CIYXKUT JJIsl BKIIFOYEHUST U OTKJIIOYeHHs Ooka S0
YVOPABJICHUS] U PA3JIUYHBIX AATYMKOB U BBINOJHEHUS IPYTUX ONEPALUil B 3aBUCUMOCTU OT
HAMEPEHHUsl TIOJIb30BATENsl 10 NMPUMEHEHH0. BOJHM3M HCTIONHUTENBHOTO y3ia 14 BBITOJHEHBI
onok 50 yrpaBiieHus U AaT4uK 15 BIOXa ISl NETEKTUPOBAHMSI BTSTUBAIOIINX JEHCTBUI.

[0021] 3apsinHoe ycTpolicTBo 13 ympaBinsieT 3apsikoil sHepruel, nojjiexalieii BBoay U3
y37a 43 BBIBOJOB JJIs1 3apsiiKM B UCTOYHMK 12 mutaHus. 3apsaHoe yCTPOHCTBO 13 BBIMOJHEHO
Ha ocHOBe 3apsmHoi Mmukpocxembl (IC), Bkimrowaromeir B cebs mpeoOpasoBaTesib IS
npeoOpa3oBaHusl MOCTOSTHHOTO TOKA, KOTOPBIN MOABOAUTCS W3 MHBepTOopa 61 wmiu momoOHOro
KOMITOHEHTa, PEAYCMOTPEHHOTO JIJIsl TPe0o0pa30BaHus IEPEMEHHOTO TOKA B TIOCTOSIHHBINA TOK B
kabene 1 3apsaKy, KOTOPBIH MOIKIIFYAETCs K Y31y 43 BBIBOJOB AJIS 3aPSAIAKH, B TIOCTOSIHHBIN
TOK, UIMEIOLIUHI IPYTYH0 BEJIMYUHY, BOJBTMETP, aMIEPMETP, IPOLIECCOP U TaK JaJiee.

[0022] bnoxk 50 ympaBiaeHHs TOACOEIWHEH K 3apsAHOMY YCTpOMHCTBY 13,
WCIIOJIHUTEJIBHOMY Y31y 14, pa3nuyHbIM CEHCOPHBIM yCTPOMCTBAM, TAKMM Kak AaTuukK 15 Baoxa

IUI IE€TEKTUPOBAHUS BTATMBAIOLINX (BIbIXATENbHBIX) AEHCTBUH, HaT4uK 16 HampspokeHUs IJis



W3MEPEHUs] HANpPsDKEHUsT UCTOYHUKA 12 mUTaHMs, W Tak Jajiee, U namMath 18 nis coxpaHeHus
YHUCJa BTATUBAIOIINUX JEUCTBUM, BPEMEHH, B TEUEHHE KOTOPOrO SHEPIysl MOAABAIACh B HATPY3KY
21, m Tak pganee, Kak TOKa3aHO Ha (ur. 6, W BBHINONHIET pPa3sHOOOpPA3HOE YyIpaBlIEHUE
a3po30JibHBIM UHTANIATOpOM 1. Jlatumk 15 Bgoxa MokeT ObITh CO3/1aH Ha OCHOBE €MKOCTHOTO
MHUKpPO(OHa, JaTYNKa AABJIEHUs WM MOJOOHOTO ycTporicTBa. biok 50 ynpaBneHus siBisiercsi, B
KOHKPETHOM cjydae, mporeccopom (O6mokom wmukpokontposiepa (MCU)). Koukperthee,
KOHCTPYKLIMSI ~ JaHHOTO  IIpoLeccopa  MpeAcTaBisieT CcOOOH  AJIEKTPUYECKYI0  CXEMY,
CKOH(HMTYPUPOBAHHYIO MyTEM COUETAHUS TAKUX CXEMHBIX JJIEMEHTOB, KaK MOJIYIIPOBOIHUKOBBIE
seMeHTHl, U Tak najiee. [TonpobHoe onucanue 6yoka SO ynpaBieHHUs MPUBEICHO HIKE.

[0023] B kopmyce 11 Onoka mnutaHusi CHOPMUPOBAHO TAaKKe BO3IYXOBIYCKHOE
oTBepcTHe (HE MOKA3aHHOE HAa YepTelkax) JJIsl BIyCKa BO3AyXa. BO3MyXOBMYyCKHOE OTBEPCTHE
MOKET OBbIThb C(OPMUPOBAHO BOKPYT HCIOJHUTENBHOTO y3ia 14 wim MoxkeT ObITh
c(OpMHUPOBAHO BOKPYT y3Jia 43 BHIBOIOB AJIST 3aPSIKU.

[0024] (TTEPBBIA KAPTPH/TXK)

Kak mokazano Ha ¢ur. 3, mepseiii kapTpumk 20 BkIrO4aeT B ceOs eMKOCTh 23 IJIs
conep:KaHusl UCTOYHHKA 22 a3p030J1s, SJIEKTPUUYECKYI0 HAarpy3ky 21 muis ucnapeHust HCTOYHHKA
22 aspozost, GuTHib 24 1 BCAChIBAHMSI HCTOYHHUKA a3PO30Jis U3 €MKOCTH 23 K Harpyske 21,
a3pO30JIbHBIN KaHaJ 25 Ayl MPOTEKaHUs a’po30isi, 00pa3yeMoro MCIapeHHeM HCTOYHUKA 22
a’po30Jisi, B HANPABJIEHUHU BTOPOro KapTpuika 30 M KOHLIEBOM KOJMAYOK 26 1Jsl COXPaHEHUs
4aCTH BTOPOro kaprpuaxa 30, BHyTPU LUIMHAPUYECKOrO KOpmyca 27 KapTpHUIKa.

[0025] EmxocTh 23 chopMupoBaHa ¢ BO3MOXKHOCTBIO OXBATa a3pO30JIbHOrO KaHaja 25 u
BMEIAeT HUCTOYHUK 22 a3po3oisi. B emkoctn 23 MOXeT ObITh YJIOXKEH MOPHUCTBHIN 3JIEMEHT,
Harpumep, NOJHMEpPHas TKaHb WIH XJIOMYaTOOYMa’kHash HUTb, U TOPHCTBIM 3JIEMEHT MOXKET
OBbITh IPOMUTAH UCTOUHUKOM 22 a3po30iisi. icTouHuK 22 a3p0o30J1si BKIKOYAET B ¢e0sl JKUIKOCTD,
HaIpuMep, MIULEPUH, TPONUICHITIMKOIb UIIA BOAY.

[0026] ®uTunb 24 SBIAETCS 3JIEMEHTOM, YAEPKUBAIOIIUM KUAKOCTb, IJIsI BCACHIBAHUS
HUCTOYHMKA 22 a3po30isi U3 €MKOCTH 23 K Harpy3ke 21 ¢ HMCHOJb30BaHUEM KANWJLIIPHOTO
JEVCTBUSL U BBINOJIHEH W3, HANPUMEpP, CTEKJIOBOJIOKHA, MOPHCTOW KEPaMHMKH MM MOJOOHOTO
MaTepuana.

[0027] Harpy3ka 21 ucnapsieT HCTOYHHK 22 a3po30Jjisi Oe3 ropeHus: ¢ UCTMOJIb30BaHUEM
SHEPrUuM, KOTOpasi MOAAETCA U3 UCTOYHUKA 12 muraHusa 4depes y3ea 41 BBIBOAOB AJs pPa3psiiKu.
Harpyska 21 BbIIOJHEHA W3 HArpeBaTebHONW IPOBOJIOKH, HABUTOW C MNPEABAPUTENIBHO
3amaHHbIM 1mIaroM, (crupain). OnnHako, Harpy3ka 21 mokHa OBITH BCErO JIMIIB 3JIEMEHTOM,
CIOCOOHBIM HCHApsITh HUCTOYHUK 22 a3po30is, ¢ oOpa3oBaHMEM, TEM CaMbIM, a3pO30Jisi, U
SIBJISIETCS, HANpUMEp, HArpeBaTeJIbHbIM 3JEMEHTOM WIH YJIbBTPa3BYKOBBIM T'€HEPATOPOM.
IIpuMepsl HarpeBaTENbHOTO 3JIEMEHTa BKIOYAIOT B ceds HarpeBarellb CONMpPOTHBJICHUS,
KepaMHU4YECKHUI HarpeBaTellb, HArPEBaTeb MHAYKIMOHHOIO HArPeBa U TaK Jajee.

[0028] A»po30abpHBII KaHaJ 25 BBINOJHEH C BBIXOJHON CTOPOHBI OT Harpy3ku 21 mo
oceBoii muHuU L 6moka 10 nuranus.

[0029] KonueBoii konmadok 26 BKIOYAeT B ce0st 4acTh 26a BMEILICHHs KapTPHIKa JJIs



BMEIICHUsT 4aCTU BTOPOro KapTpumka 30 U COSAMHUTENbHBIA Tpoxox 20b mis CoenuHEeHHs
a3pO30JIbHOrO KaHasa 25 1 4yacTu 26a BMELEHUs KapTpUIKa.

[0030] (BTOPOM KAPTPUJIX)

Bropon xaprpumx 30 BMemaer ucrounuk 31 apomarusaropa. Konuesas 4yacTe BTOpOro
kaprpumka 30 co CTOpoHBI mnepBoro kaprpumka (20) BKJIagbIBa€TCs, C BO3MOKHOCTBIO
U3BJICYECHUs], B 4acTb 20a BMEIICHUs KAapTPUIKA, BBIIOJHEHHYIO B KOHLIEBOM KOJNadyke 26
nepporo kaptpumxka 20. Jlpyras koHLeBas 4acTb BTOpPOro kaprpuaxka 30 cO CTOpOHBI,
NPOTHBOMOJIOXKHONH CTOPOHE MepBOro kaprtpumka (20), BBIMOJHEHA B BHIE HWHTAISILHOHHOTO
KaHaja 32 nist moas3osaTessi. OqHAKO, MHTAISIUOHHBINA KaHal 32 He 00s3aTeIbHO JOJLKEH ObITh
BBINOJIHEH HEPA3bEMHO CO BTOPBIM KapTpumxkeM 30, 63 BOZMOKHOCTH OTAEJIEHHsS OT BTOPOTO
KapTPHIKa, U MOXKET ObITh BBITIOJIHEH C BO3MOKHOCTBIO MPUKPETIJICHUS] ¥ OTZIEJICHUS] OT BTOPOT'O
kaptpumka 30. Eciu uHransquoHHbIN KaHai 32 BBINOJIHEH OTAENBbHO OT Ojioka 10 muTaHus u
nepBoro kKaptpumka 20, Kak OMUCAHO BBILIE, TO MHTATALMOHHBINA KaHal 32 MOXHO XPaHUTH B
TUTHEHUYHBIX YCIOBUSIX.

[0031] Bropoii kaptpumxk 30 nodasisieT apoMaTH3aTOpP B a3P030Jib, 00pa3yeMblii myTemM
UCMIApeHusl UCTOYHMKA 22 a3p030J1s HArpy3Kou 21, mpu mpOTEeKaHUHM as3po30Jis Yepe3 UCTOUHHK
31 apomarusaropa. B kauecTBe u3fgenuss M3 UCXOAHOTO MaTepuana, KOTOPOE MNPEACTaBIseT
co0OW HCTOYHUK apOMaTH3aTOpPa, MOXHO HCIIONIb30BaTh IPECCOBKY, H3TOTOBJIEHHYIO
¢dopmoBaHueM pe3aHoro Tabaka MM CBEXHX JHCTheB Tabaka B (opme rpanyn. Mcrounmk 31
apoMaTu3aTopa MOXET ObITh BBINOJHEH U3 pPacTeHus (HampuMmep, MSAThl UIH PACTHTEIBHOTO
JIEKapCTBEHHOT'O CPEACTBA MIIM apOMAaTHYECKUX TPaB), OTIMYAIOLIErocs oT Tabaka. B mcrounuk
31 apomaTHu3aTopa MOXeT OBITh BBEJIEHA Takas apoMaTuieckas 100aBKa, Kak MEHTOI.

[0032] A3p030abHBIN MHrajIAsTOp 1 MO HACTOSIEMY BAapUAHTY OCYIIECTBJICHHUS MOXET
CO3/1aBaTh a3p030Jib, COAEPKALIUI apOMaTH3aTOp, NMPHU MOCPEACTBE MCTOYHMKA 22 a3po30J,
ucrounuka 31 apomartusatopa u Harpy3ku 21. Muade rosopsi, MCTOYHMK 22 a3po30isi H
UCTOYHUK 31 apomaruzaTopa MOXKHO Ha3BaTh Aa’p030Je00pasylomUM HCTOYHHUKOM ISt
00pa3oBaHUs a3PO30JIs.

[0033] Koupurypamuss a3po30ieo0pa3yromero HMCTOYHUKA, KOTOPbIA  MOXKHO
UCTIONIB30BAaTh B a3PO30JIbBHOM HWHrajstope 1, He OrpaHn4yeHa KOH(pUTypalueid, B KOTOpOH
WCTOYHMK 22 a3p0o30Ji1 U UCTOYHUK 31 apoMaTu3aTopa BBINOJHEHBI NO-OTAEIbHOCTH, U MOXKET
ObITh KOH(Urypauueid, B KOTOPOH HCTOYHMK 22 a’po30yii M HMCTOYHHMK 31 apomarusaropa
copMHpOBaHBI KaK OIHO IeJioe, KOH(HUrypanuei, B KOTOpoil mcTouHuk 31 apomarmusaropa
OTCYTCTBYET, U UCTOYHHK 22 a3p030Jis 3aKJI0YAET BELIECTBO, KOTOPOE MOXKET COAEP>KATHCS B
ucrouHrke 31 apomaTusaropa, KOHPUTypalue, B KOTOPOH UCTOUYHHUK 22 a3p030Jis CONEPKUT
MEIUIUHCKOE BEIIEeCTBO MJIM YTO-TO MONOOHOE BMECTO MCTOYHMKA 31 apomarm3aropa U Tak
nanee.

[0034] B aspo301pHOM WHTANATOPE |, BBIOJHEHHOM BBIIICOMUCAHHBIM O0pa3oM, Kak

nokasaHo cTpenkod B Ha ¢ur. 3, Bo3myX, BTEKArOIUMHA W3 BIYCKHOIO OTBEpPCTHsS (HE
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NOKa3aHHOTO Ha uepTexkax), copMUPOBAaHHOTO B kopryce 11 Oyoka nutaHus, MpOTEKaeT yepes

BO3JyXONMOABOAAILYK) 4acTb 42 M IPOTEKaeT OKOJO Harpy3ku 21 mepsoro xaprpumxka 20.



Harpy3ka 21 wucmapsier uCTOYHUK 22 a’po30Jisi, BCOCAHHBIN M3 e€MKOCTH 23 dutmiem 24.
Adpo30ib, OOpa30BaHHBIM HCTIAPEHUEM, MPOTEKAeT MO a’pPO30JbHOMY KaHaly 25 BMeCTe C
BO3[lyXOM, BTEKAIOLIUM M3 BIIyCKHOIO OTBEpPCTHUsS, U MOJAETCA BO BTOpPOU KapTpuax 30 mo
COEMHUTENBHOMY Mpoxoay 26b. Aspo3onb, nonaBaeMblil BO BTOpoil kapTpumxk 30, mporekaer
4yepe3 UCTOYHUK 31 apoMaTu3aTropa U, TeEM CaMbIM, JOMOJIHAETCS apOMaTU3aTOPOM, U MOJAETCs B
WHTAJIILUOHHBIN KaHau 32.

[0035] B asposonbHOM wuHramsarope | mpeaycMOTpeH Takke u3Bewarenb 45 s
NpeaCcTaBjieHus pa3HooOpasHou uHpopMamu (cMotpu ¢ur. 6). M3pemarens 45 MoxkeT ObITh
BBIIOJIHEH HA OCHOBE CBETOM3JIyHAIOIIErO 3JIEMEHTA WJIM MOXKET ObITh BBINOJHEH C MOMOLIBIO
BUOPAIIIOHHOTO 3JIEMEHTA, WM MOXET OBITb BBINOJHEH C IOMOIIBI0 3BYKOH3JYYAIOLIETO
3JieMeHTa. B kauecTBe albTepHATHUBbI, U3BEIATe b 45 MOKET ObITh COYETAHUEM U3, TIO MEHBIIEH
Mepe, IIBYX O3JIEMEHTOB W3 CBETOM3JNYYAIOIIUX JJIEMEHTOB, BUOPAIIMOHHBIX 3JIEMEHTOB U
3BYKOM3JIYHAIOIUX 3JIeMEeHTOB. M3Bemarenb 45 MOKHO 0OecreyuTh B JEOOOM KOMIIOHEHTE U3
O6nmoka 10 mnwuranms, nepBoro kaptpumka 20 w Broporo kKaptpumxka 30, OnmHaKo, B
NPEANOYTUTENFHOM HCIIOJIHEHUH, U3BeIIaTeb o0ecneunBaroT B Ojoke 10 muranus. Hanpuwmep,
30HY BOKDPYI HCIOJIHUTEJIBHOIO y3ja 14 BBINOJNHAIOT C BO3MOKHOCTBIO CBETONPOIYCKAHUS,
9TOOBI JOMYCKATh CKBO3HOE MPOXOJKACHHE CBETA, KOTOPBIA M3JIy4aeTCs CBETOM3JYYAOIIUMHU
sneMeHTaMu, Hanpumep, ceeronuonamu (CJI).

[0036] (QJIEKTPUYECKAS CXEMA)

Jlanee mpuUBENEHO OMHMCAHUE HJIEKTPUIECKONM cxeMbl Ojioka 10 muTaHus CO CCBUIKOH Ha
¢ur. 7.

brnox 10 nuranus Bxio4aer B ceOst UCTOYHMK 12 muraHus, BbIBOA 4la muid paspsaku
3JIEKTPOJA MOJIOKUTEIBHOTO MOJIFOCa U BbIBOA 41b anst paspsAnky 3J1eKTpoaa OTPHLIATENBHOTO
NOJIF0CA, KOTOpBbIE COCTABISAKOT y3el 41 BBIBOAOB AN paspsiaky, BbIBOA 43a 1yid 3apsiiku
HJIEKTPOZIA TOJIOKUTETBHOTO MOJI0CAa M BbIBOA 43b 1uist 3apsAaKy 3JIeKTpona OTPULATENBHOIO
TIOJIFOCA, KOTOPBIE COCTABIISIFOT y3eJ 43 BBIBOAOB IJisA 3apsiiku, OJok 50 ynpaBieHusi, KOTOPBIH
BKJIFOUEH MEXAY 3JIEKTPOAOM MOJIOKUTENIBHOTO MOJKCa UCTOUHUKA 12 muTaHus U BbIBOAOM 41a
IUIsL PaspsiAKU BJIEKTPOJA IMOJOXKUTEIBHOTO IMOJIIOCA M MEXNY 3JIEKTPOJOM OTPULIATENIBHOIO
MOJIFOCA MICTOYHHUKA 12 muTaHus W BBIBOAOM 41b 1UIst paspsiaku 3JeKTpona OTPULATETbHOTO
MOJIKOCA, 3apsiAHOE YCTPOMCTBO 13, KOTOpOE pacnosiaraeTcsi B JIMHUU Mepeaadu SHEPTUN MEXIY
y3710M 43 BBIBOJAOB Ui 3apsAKM U UCTOYHUKOM 12 muTaHus, Nnepekyrodaresb 19, KOTOpbIid
pacnosiaraercsi B JIMHUU MNEpeAadyd 3HEPruu MeXAy HCTOYHMKOM 12 murtaHus u y3noMm 41
BBIBOZIOB JUISl Pa3psiAKH, U NepBblid ctadbummurpoH 71, Bropoit crabummutpoH 72, pesuctop 73,
NepBbIii KOHAEHCATOp 74 W BTOPOW KOHIEHCATOp 75, KOTOpble OYAyT OMMCaHBI HIDKE.
ITepexmrouarens 19 BbimonHeH, HanpuMep, Ha ocHoBe nojeBoro MOII-Tpansuctopa (MOSFET),
Y BKJIFOYAETCSl U BBIKJIFOUAETCS B 3aBUCHUMOCTU OT HANPSLKEHMsS 3aTBOPA, KOTOPOE PETYJIHPYETCs
6mokom 50 ynpaBneHusi.

[0037] (bJIOK YIIPABJIEHMA)

Kaxk nokaszano Ha ¢ur. 6, 6ok 50 ynpapneHus: Bkirodaer B cebst 0ok 51 onpeneneHus

3ampoca Ha obOpaszoBaHue a’po3oss, OJIOK 52 ompeneneHus: onepauny, OJOK 53 ympaBlieHUs



NUTaHUEM U OJI0K 54 yripaBlieHHs U3BEIEHHEM.

[0038] biiok 51 onpenenenus 3ampoca Ha 0Opa3OBaHUE adPO30JIsi OMPEAeIIIeT 3anmpoc Ha
oOpa3oBaHHe a’p030Jisl O MOJYYSHHOMY BBIXOAHOMY CHTHaJy natdmka 15 Bmoxa. Jartumk 15
BIOXa BBIMOJHEH C BO3MOJKHOCTBIO BbIIAUM 3HA4YEHUs W3MEHEHMs JaBieHus B Onoke 10
MUTAaHWs, BBI3BIBAEMOrO BIOXOM IOJIb30BATElNs 4Yepe3 MHTASIUOHHBIN kaHan 32. Jlatuuk 15
BJIOXA SIBJIIETCS], HAIIPUMeED, JAaTUUKOM JIaBJI€HHUs [ BbIBOJA BBIXOJHOIO 3HaUeHUs (HAIpuMmep,
3HAYEHUs] HANpsDKEHHUS WM 3HAYeHUS TOKAa) B 3aBUCHMOCTH OT aTMOC(EpPHOro IaBJICHUS,
KOTOPO€ M3MEHSIETCS] B 3aBUCUMOCTH OT CKOPOCTH NOTOKa BO37yXa, KOTOPBII BCACBIBAETCS U3
BITYCKHOTO OTBEPCTHUS (HE MOKA3aHHOTO HAa YepPTe’kax) B HANPABJIEHUH WHTAJSIUOHHOTO KaHaja
32, (T.e. BTATUBAIOIIETO ACHCTBUS MOJIb30BATEIs).

[0039] byok 52 ompenesneHus onepaly ONpeAesseT Onepaluyd, KOTOPbIE BBITTOTHIFOTCS
MOJI30BATENIEM HAa UCIIOJHUTENBHOM y3iie 14.

[0040] byiok 54 ympaBieHUs] H3BEIIEHUEM YIPABISAET U3BemareaeM 45 Takum odpasom,
YTO W3BELIAaTeNb NPEAOCTABISET pasHooOpasHyro wuHpopmauuio. Hanpumep, Omox 54
YIPaBJICHUs] U3BEIIEHHEM YIIpaBisieT u3BelareneM 45 B OTBET Ha ONpEAENICHHE CpPOKa AJis
3aMeHbl BTOpOro kKaprtpumka 30 TakuM o0pa3oM, YTO M3BEIIATENb YBEIOMISIET, YTO IOpa
3aMeHuTh BTOpou Kaptpumx 30. bnok 54 ynpasneHHs HW3BELIEHHWEM YBEAOMIISIET, YTO IOpa
3aMEHUTb BTOpPOM KapTpumk 30, MO COBOKYNHOMY WYHCJy BTATMBAIOIIMX JEHCTBUM WIH
CyMMapHOMY BPEMEHH, B T€UEHHUE KOTOPOIO SHEPIHsl MOAABANIACh B HArpy3Ky 21, coxpaHseMbIM
B maMsATU 18. bnok 54 ynpasieHus u3BeLIEHUEM HE OFPAHUYEH YBEIOMJIEHUEM O HACTYIUICHUH
CpOKa 3aMeHbl BTOPOro kaprpumxka 30 U MOXKET yBEAOMJISTb O HACTYIUICHMH CPOKAa 3aMEHbI
nepBoro kaprpuaka 20, cpoka 3aMeHbl UCTOYHUKA 12 nUTaHusl, BpEMEHHU 3apsiKU UCTOYHUKA 12
MUTAHUS U TaK Jajiee.

[0041] Bnok 53 ympaBieHus MUTAaHUEM YIPABJISAET Pa3psiAKONW HCTOYHHMKA 12 muTaHUS
yepes y3ea 41 BeIBOAOB 1151 pa3psiAKU MOCPEACTBOM BKIFOYEHHS U BBIKJIFOUYEHHS IEPEKIF0YaTe s
19, ecnmu Onok 51 ompeneneHust 3ampoca Ha oOpa3oBaHHE ad’pO30Jisi OMpeneNseT 3amnpoc Ha
o0Opa3oBaHHe adpPO30JIsl.

[0042] bnok 53 ymnpaBiieHUs] TUTAHUEM BBINOJHSET YIPABICHHE TAKHM 00pa3oM, 4TOObI
KOJINYECTBO a3pP030JIsi, KOTOpoe 0o0pa3yercsi MCIapeHHeM HCTOYHHKA a’dpo30Jisi MOCPEICTBOM
Harpy3ku 21, HAXOAWJIOCHP B UCKOMOM JHANa3OHE, T.€. TaKHUM O0pa3oM, YTOObI KOJHYECTBO
SHEPruM, KOTOpas MOJAaeTCsl W3 MCTOYHMKAa 12 muTaHuss B Harpy3ky 21, Haxoaunoch B
NpeABApUTENbHO 3aJaHHOM AuamnazoHe. B dactHOocTH, Onok 53  ympaBneHHWs NUTaHUEM
YyIOpPaBJIsieT BKJIOYEHHWEM U BBIKJIIOYEHHEM Mepexirodarens 19, Hanpumep, meronom MM
(IUMPOTHO-MMITYJIBCHON MOAyJsiLMK). B kauecTBe anbpTepHATUBBbL, ONOK 53  ympaBieHus
MUTAHUEM MOKET YIPABJATh BKIIOUYEHUEM U BBIKIKOUEHUEM nepexmodarens 19 meronom UMM
(4aCTOTHO-MMITY IbCHONH MOAYJISILIAN).

[0043] Tlocne Toro, kak HaYMHAETCS MOJA4ya HEPrud B HArpy3ky 21, eciu mpoxomut
NpeABAPUTENBbHO 33JaHHBIA mepuoa, ONok 53 ympaBieHWs NUTAHUEM IPEKpaIlaeT I[oxavy
SHEpPruu W3 MUCTOYHMKA 12 nuraHua B Harpy3ky 21. MHaye rosops, gaxe Nnpu TOM, 4YTO

IMOJIb30BATEIb (1)aKTI/ILIeCKI/I BBITIOJIHACT BTATHUBAIOLICE HeﬁCTBHe, €CJIN TICPpUOA 3aTSKKU



NPEBBbIIAET HEKOTOPBIH NepuoA, TO ONok 53 ympaBieHHs NHTAHHEM IMPEKpaIlaeT Moaady
SHEPruM U3 UCTOYHUKA 12 nmuTaHus B Harpys3ky 21. HekoTopelil nepuon yCTaHaBIMBAETCS AJIS
UCKJIIOUEHMs] BapHalMu MEepUOAa 3aTsDKKU Mosb3oBaTens. biok 53 ynpasieHHs NUTaHUEM
yIpaBiIseT CKBAKHOCTBIO HMITYJICOB BKJIFOUEHUS/BBIKIIOUEHHs NepekiodaTens 19 B TeueHue
OJITHOTO BTATMBAIOINErO ACHCTBUS, B 3aBUCUMOCTU OT KOJMYECTBA SHEPIMM, XPAHSALIETOCsS B
ucrounuke 12 nutanus. Hampumep, Onok 53 ympaBieHus MUTaHUEM YNpPaBIsIET HHTEPBAIOM
MEXIy NEpPHUOAAMH BKJIIOUEHHUS, B TEUYEHUE KOTOPBIX 3HEPrus MOJAETCS U3 HUCTOYHUKA 12
nuTaHuss B Harpy3ky 21, (mepuMomoM — TOBTOPEHHs]  HUMITYJbCOB) M YIPABJSET
MPOJOJKUTENBHOCTBIO KaXKAOTO MEPUO/a BKIIOYEHHMs], B TEUEHHE KOTOPOIO SHEpPrusl MoJaeTcs
U3 UCTOYHUKA 12 nuTaHus B Harpy3Kky 21 (IIupuHON UMITYJIbCa).

[0044] brok 53 ynpaBieHHUs] TUTaHUEM ONpeNeNseT TakKe 3JIEKTPUUIECKOe COeIMHEHNe
MEKIY Y3JI0M 43 BBIBOJOB AJISI 3apsSIAKU M BHEIIHUM HCTOYHMKOM 00 MUTAHUSA U yOPABJSET
3apsiAKON UCTOYHUKA 12 mUTaHus NOCPEACTBOM 3apsiAHOrO yeTpoiicTsa 13.

[0045] (KOHOUT' YPALIMA TTJIAT)

Kaxk mokasano Ha ¢ur. 5 u ur. 7, 650k 10 muTaHus BKIFOYAET B Ce0sl MEPBYIO CXEMHYIO
iaty 76, Ha KOTOPOH BBINOJHEHBI y3e 43 BBIBOIOB ISl 3apsOKH, BTOPOH CTaOMIUTPOH 72 U
pe3ucTop 73, BTOPYK CXEMHYKO ATy 77, Ha KOTOPOH BBIMOJHEHbI 0ok 50 ympasieHus,
3apsiAHOe YCTPOHCTBO 13, mepekmouarens 19, mepsblil cTabmuTpoH 71, MEpBBI KOHIEHCATOP
74, BTOpOW KOHAEHCATOP 75, UCNOJHUTENbHBIN y3ea 14 u gatuuk 15 Broxa, U MpOBOASALLUINA
3JIEMEHT 78, KOTOpBIA JJEKTPUYECKH COEIMHSAET NEPBYK CXEMHYK IUIarty 76 U BTOPYIO
cxeMmHyro maty 77. IlpoBomsimuii sneMeHT 78 SBAAETCS YacTbKO TOKONPOBOAA, KOTOPBIN
3JIEKTPUYECKU COENUHSET y3ea 43 BbIBOAOB JIA 3apsiAKd U 3apsiaHOe YCTPOMCTBO 13, u
MPOBOJSALIUN 3JIEMEHT 78 MO HACTOSLIEMY BapUaHTY OCYIUECTBJICHUs BBIMIOJHEH C MOMOLIBIO
ruOKON CXeMHOH IIaThl; OHAKO, JAHHBIN HJIEMEHT MOJKHO BBIIOJHUTH MOHTa)KHBIM ITPOBOAOM.

[0046] Kak nmoka3ano Ha ¢ur. 5, mepBasi cxemHas miata 76 U BTopasi CXeMHas riata 77
PacCIOJIOKEHBI OTNIENIBHO APYT OT Apyra. B 4aCTHOCTH, CO CTOPOHBI OAHOTO KOHIIA UCTOYHUKA 12
NUTAHUST B TMPOAOJBHOM HAamNpaBieHUH (MIPOAOIBHOM HANpaBJICHUH A) BBINIOJHEHA TMepBast
cxeMHas mjuata 76, U CO CTOPOHBI APYroro KOHLA HCTOYHMKA 12 mUTaHUS B NPOAOJBHOM
HarpaseHUH (IIPOAOIBHOM HANpPABICHUH A) BBITIOJHEHA BTOpasi CXeMHas Iuiata 77, U mepsast
CXxeMHas mjara 76 W BTOpas CXeMHas Iata 77 BSIEKTPUYECKH COEJUHEHbl MPOBOIALIUM
3JIEMEHTOM 78, MPOJOJIKAOINMMCS B IMPOJOJBHOM HAIPAaBIEHWM UCTOYHUKA 12 muTaHus 1O
nepudepun uctoyHnka 12 nurtaHusa. B kauecTBe anbTepHATHUBBI, NEpBas CXeMHas ruiata 76
MOJKET OBITh BBIOJIHEHA CO CTOPOHBI OJHOI'O KOHIA MCTOYHWKA |2 MHUTAaHUS B MOMEPEYHOM
HANpaBJIeHUH (HAMPABICHUH, NMEPNEHIUKYJSIPHOM MPOJOJIbHOMY HAIPaBIEHHIO A), U BTOpas
cXeMHasl TuaTa 77 MOXeT OBITh BBITIOJHEHA CO CTOPOHBI IPYrOro KOHIA HCTOYHHUKA 12 mUTaHUsS
B [TIONIEPEYHOM HaIPaBJICHUU.

[0047] (ITEPBBIA CTABUJIUTPOH)

IlepBbiit cTaOunuTpoH 71 BBIMOIHEH MEXKAY Y3JIO0M 43 BBIBONOB Ul 3apsIkd |
3apSAIHBIM YCTPOHCTBOM 13 TakuM 00Opa3oM, 4TOOBI MONCOENUHATHCS MTAPAJUICTIBbHO C 3PS AHBIM

ycrpoiictBoM 13, B cooTBeTcTBMM ¢ JaHHBIM INEPBBIM CTAOMIUTPOHOM 71, MOKHO
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CTa0MIIN3UPOBATh HANIPSDKEHUE, TIOJIeXKalee BBOAY B 3apsiiHOe ycTpoiicTBo 13. MHaue rosops,
Kak rokasaHo Ha ¢ur. 8B, cTabunuTpoH mMMeeT HeBbICOKOE HampspkeHue npodosi, VBD, mpu
KOTOPOM TOK, IPOTEKAIOLINI B 0OpaTHOM HampaBJeHUH, MTHOBEHHO BO3pacTaeTr (yTpauuBaeTcs
AeWCTBUE IO MPEJOTBPALIEHUIO OOPaTHOrO TOKA, KOTOPOE NMEPBOHAYAIBHO BBINOJIHSET AUOM).
CnenoBatenbHO, CTaOMIMTPOH, BEPOSATHO, mpodOuBaercs. B maHHOM ciydae, Kak MOKa3aHO Ha
¢ur. 8A, HarpsKeHNE MeXIy 0OOOMMH KOHLIAMH CTa0MINTPOHA (puKcHpyercs Ha ypoBHe VBD, n
yCTaHaBIMBAaETCA CBsI3b Vout (BeIxompHoe HanpspkeHne) = VBD. CrnenoBarenbHO, naske npu TOM,
YTO BXOJHOE HampspkeHue Vin mysbCupyer, Kak noka3aHo Ha ¢ur. 8C, monyuaercs crabuibHOe
BBIXOJIHOE HampsikeHue Vout 6e3 myJibcaluy, Kak mokasaHo Ha ¢ur. 8D.

[0048] CnenyeT Takke OTMETHTb, YTO B CXEMe, MIOKa3aHHOW Ha ¢ur. 8A, B ciiydae, Koraa
HANpsDKEHUE, KOTOpPOE TMPUKJIAABIBACTCS MeEXIOy OOOMMHM KOHLAMH CTaOMJIMTPOHA, HMEET
3HAYEHHE HIDKE HANpsDKEHUs MpoOosi, BBIXOAHOE HANpsDKeHHE Vout CTAHOBUTCS PAaBHBIM
BXOZHOMY HaIpspKeHUIo Vin.

[0049] ITepsbrii cTabunutpon 71 moacoenuHeH Ojuke K BBONY 3apsSiAHOTO YCTPOHCTBA
13, uem k BBIBOAY Yy371a 43 BBIBOAOB IJs 3apsAnKU. B COOTBETCTBMM € AaHHBIM MEPBBIM
cTa0MIUTPOHOM 71, B IOMOJHEHHE K CTAOMIIM3aLMN HAPSDKEHUs], KOTOPOEe MoJaeTcs U3 y3ia 43
BBIBOZIOB [UISI 3apsiIKM, MOXKHO TMOJABJIATH MYJbCALMIO HANpsDKeHUs, OoOycloBieHHYIO L-
COCTABJISIFOLIEH (PEAaKTUBHOW COCTAaBISIOLIEH), HEM30€KHO BO3HHMKAMOIIYI0 MEXIy y3JoM 43
BBIBOJIOB [UJISl 3apsiiKU W 3apsiiHBIM yCTpoiicTBoM 13, ¢ olecnedeHuneM, TeM CaMbIM,
COOTBETCTBYIOIIEH 3aIUThl 3apsigHOrO ycrpoiictBa 13. Jlannas HenzOe:kHO BO3HHMKaromas L-
COCTAaBJISIFOLIAS] BBI3IBAETCS, HAIIPUMED, MPOBOASIINM 3JIEMEHTOM 78 U pe3UCTOpOM 73.

[0050] Kak ommcaHo BbIlIe, MEpBbIH CTAOMIUTPOH 71 BBIONHEH HAa BTOPOH CXEMHOMN
miare 77. IHaue roBopsi, MOCKOJIbKY y3€i 43 BbIBOAOB AJIA 3apsAAKU U 3apsiAHOE yCTPOMCTBO 13
BBINOJTHEHBI HA Pa3HbIX CXEMHBIX IUIatax 76 u 77, TO CTemeHb CBOOOABI MPHU pPa3MEIlEeHHH
OTAEJNbHBIX KOMIOHEHTOB B Onoke 10 muTaHus siBnsiercss BbICOKOH. Kpome TOro, mockonbky
nepBblii cTaOMIUTPOH 71 BBINIOJHEH HA BTOPOH CXEMHOW Ijiare 77, rne BBINOJHEHO 3apsiaHOe
yctpoiicTBO 13, TO mepBblii CTAOMIUTPOH 71 MOXKHO pACHOJOXKHUTb BOJH3H 3apsITHOTO
ycTpoiictBa 13. OnHako, mepBblii cTaOUIUTPOH 71 MOKHO 00eCredYnTh Ha BBIXOIHOH CTOPOHE
MIPOBOJSALLIEIO 3JEMEHTA /8 B HANPABJICHMM INOTOKA 3HEPTUH, KOTOpas BBOAUTCA U3 y3aa 43
BBIBOZIOB ISl 3aps/IKH, a HE HAa BTOPON CXeMHOH Iare 77. Jlaxke B JaHHOM Cilydae MOKHO
pacronokuTh mnepBblil ctabunurpoH 71 BOMM3M 3apsimHOro ycrtpoiictea 13. Ecmu mepsbiid
CTaOWJIUTPOH pacroyiaraercss BOJMU3M 3apsIHOTO YCTpolcTBa 13, Kak OMHCAHO BHIIIE, TO B
3apsiAHOE YCTPOUCTBO 13 MOYKHO BBOIUTD HAIPSDKEHHE, CTAOMIM3UPOBAHHOE MyTEM ITO/IABIICHHUS
MyJIbCAIIMU MIOCPEICTBOM MEePBOTo cTabmmuTpoHa 71,

[0051] Ilepssiii crabunurpoH 71 HampsAMyr TOACOENUWHEH K IMIHHE 79, KOTOpas
3JIEKTPUYECKH COEAUHSIET y3ea 43 BBIBOJOB AJIsl 3apsiAKU U 3apsigHoe ycTpoicTtso 13. Muaue
rOBOpsI, MOCKOJIbKY TMEpBBIA cTabuinutpoH 71 moncoenawHeH Oe3 MepexiovaTelis, Hanmpumep,
TPAH3UCTOPA, PA3MELIEHHOTO MEXKAY HHUMH, TO MOXHO H30eXaTh YBEIMYEHUs pasMepa
KOHCTPYKLIMU OKOJIO mepBoro crabummurpoHa 71. Kpome TOro, mockoimpKy B a3pO30JbHOM

HUHIaJIsITOpE 1 nme IpUXoauTCsa UMETb ACJO C OOJIBIIMM TOKOM M BBICOKHM HaIpsizKEHUEM, TO,



11

Jake ecld TepBblii cTadmmuTpoH 71 HE COEOUHEH C MEepeKsIroYareseM, HampuMmep,
TPAH3UCTOPOM, TO HANPSDKEHHE MOJKHO CTAOMIM3UPOBATH B IOCTATOYHON CTENEHH.

[0052] (BTOPOM CTABUJIMTPOH)

Bropoit ctabunurpoH 72 BBIMONIHEH MEXAY Y3J0M 43 BBIBOIOB IS 3apSAKH M MEPBBIM
crabuwautpoHoM 71 Takum o00pa3oM, UTOOBI MOACOCAMHATHCS MNApAIENbHO C IEPBBIM
crabuwiutpoHoM 71. B cooTrBeTrcTBMM ¢ JaHHOH KOHQUrypauuew, XoTs (GIykTyaLuu
HaNPsDKEHUs,, KOTOPOE BBOAUTCS M3 BHELIHETO HCTOYHMKA MUTAHMSA, MOAABISIOTCS BTOPBIM
CTa0WIUTPOHOM 72, TMyJbCaLlusl HAMpsDKEHUsI, OOyCJOBJIEHHAs L-COCTaBISIOLIEH, HEn30eKHO
BO3HMKAIOIIEH MEXOy Y3JIOM 43 BBIBOAOB [Js 3apsiKd M 3apsOHBIM YCTPOMCTBOM 13,
nojaBysieTcsi mepBbIM ctabuimutpoHoM 71. CrenoBaTesibHO, MOXKHO HaJekHee 3allvIlaTh
3apsiiHOe YCTPOWCTBO 13. BMecTe ¢ Tem, MOCKONBKY mMepBoMy CTaOmimuTpoHy 71 U BTOpOMY
CTa0WINTPOHY 72 Ha3HAYEHbI pa3Hble (PYHKIIMH, TO MOYKHO OTPAHHUYUTH YBEIUYCHHUE PA3MEPOB U
CTOMMOCTEH cTabuIUTPOoHOB. bojee Toro, MOKHO OrpaHMYUTH KOHLEHTPALMIO TETIJIOBbIIEIEHHUS
B omgHOM crabunurpore. Kpome Toro, mockonbky L-cocTaBnsiomas pearupyer Ha W3MEHEHHE
HANPSDKEHUS] WM TOKA C TEYEHHEM BPEMEHH, TO (DIyKTyalMu HaNpsDKEHUS, KOTOPOE BBOIMTCS
U3 BHEIIHETO NCTOYHHKA MMUTAHUS, TIOAABISIOTCS BTOPBIM CTAOMIIUTPOHOM 72, PacIONIOKEHHBIM
HEMOCPEICTBEHHO Mepesl MECTOM, B KOTOpPOM Bo3HUKaeT L-cocraBmsromas. CrnenoBaTesibHO, K
3apSIHOMY YCTPOUCTBY 13 MOXKHO MOABOAUTH OoJiee CTa0MIbHOE HATIPSDKEHUE.

[0053] Kak ommcaHO BbIlI€, BTOPOH CTAOMIMTPOH 72 BBIMOJHEH HA NEPBOH CXEMHOM
iate 76, U nepBblid CTaOMIUTPOH 71 BBIMOJIHEH Ha BTOPOH CXeMHOH mate 77, OTAENbHON OT
nepBoil cxemHOM mmiatel 76. OmgHaKo, BTOPOH CTaOMIUTPOH 72 MOXeT OBITh BBINOJHEH Ha
BXOIHOW CTOPOHE NPOBOASLIETO 3J€MEHTa 78 B HaNpaBIEHUM IIOTOKA SHEPruu, KOTOpas
BBOJUTCS U3 y3J1a 43 BBIBOAOB /ISl 3aPSAKH, U TIEPBbIil cTaOMIUTPOH 71 MOXKET ObITh BBIIOJIIHEH
Ha BBIXOAHOW CTOPOHE MPOBOSLIErO 3JIEMEHTA 78 B HAIMpPABJIEHUU IMOTOKA SHEPTUH, KOTOpas
BBOAMTCSA U3 y371a 43 BBIBOAOB AJIS 3aPSAAKU.

[0054] ITepBbiit cTabunutpoH 71 U BTOPOit CTAOMIUTPOH 72 BBIMOJHEHBI HAECHTUYHBIMH
KOMIIOHEHTaMu. B nmaHHOM ciydae oOserdaercs MaHHMYJSALUS KOMIIOHEHTAMH, U MOXHO
CHHM3HTb 3aTPAThl HA CTAOMIUTPOHBL

[0055] (BEHEPOBCKOE HAITPSKEHUE ITPOBO )

Janee, co ccbutkoii Ha ¢ur. 9, NpUBEAEHO OINMCAaHWE JUana30Ha (Iuana3oHa

>
36HEPOBCKHUX HANpPsDKEHUH TPo00si) CTAOWIMTPOHOB, NPUTOAHBIX B KayecTBE BTOPOTO
crabmmutpoHa 72 u mepsoro crabunurpona 71. 3eHepoBCcKoe HampsDKeHHe MPo0Oost OOBIMHOTO
CTa0WIINTPOHA ONpenAessieTcss B BHUIE JAHMANA30HA, KOTOPBI OrpaHWYeH MHUHUMAJIbHBIM
3HaYEHHEM U MaKCHUMAJIbHbIM 3HA4Y€HHEM, a He B BHAE€ HEKOTOPOro KOHKPETHOTO 3HAUEHHUSL.
ITocnenyrormee onmucaHne OTHOCUTCS] KO BTOPOMY CTaOMJIMTPOHY 72 B Ka4eCTBE MPUMeEpa.

[0056] MakcumanbHOEe 3HAYEHHE 3€HEPOBCKOTO HAMpPsDKeHUss TPpoOOosi  BTOPOTO
CTa0MINTPOHA 72 HAXOAWTCS HAa YPOBHE HUXKE€ MAKCHUMAJbHOTO padouyero rapaHTHPOBAHHOIO
HanpspkeHus: (Harmpumep, 6,45 B) sapsgHoro ycrpoiictBa 13. B cooTrBercTBMU € JaHHOHN
KOH(Urypamuel MOXKHO HCKIIOYHUTh BBOJ HANpPsDKEHUS, HMEIOIIEro 3HA4YeHHE HE HIDKe

MaKCHUMaJIbHOTO pabouero rapaHTHPOBAHHOTO HANpPsDKEHUS, B 3apsAgHOe ycTpoHcTBO 13, H
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MOJKHO CTa0MJIBHO BBOJIUTBH HAIPSDKEHHE HUKE MAaKCHUMAaJbHOrO pabodero rapaHTHPOBAHHOTO
HaNPsDKEHUS.

[0057] MuHHManbHOE 3HAUYE€HHWE 3€HEPOBCKOTO HAmNpsoKeHUst mpobosi  BTOPOro
cTadmnuTpoHa 72 TIpeBbIIIAET MHUHUMAIbHOE pabodee TrapaHTUPOBAHHOE HANPsKEHUE
(mampumep, 4,45 B) 3apsgHOro ycrpoiictea 13. B coorBercTBUM C maHHOW KOH(Uryparuei
MOXHO MHCKJIIOYHTb BBOJ HAIPSDKEHUS] HIXKE MHHUMAJIBHOTO padovyero rapaHTHPOBAHHOTO
HaIpsDKeHUs. B 3apsaHOe YCTPOHCTBO 13, M MOXKHO cTaOMJIBHO BBOAWTH HANPSDKEHUE HE HIDKE
MUHHMAJIBHOTO pabouero rapaHTHPOBAHHOTO HAIPSIKEHHUS.

[0058] 3HaueHue, KOTOpOE MONy4aeTCs MyTEeM BBIMUTAHUS MaKCHMAaJIbHOTO 3HAYEHUS
3€HEPOBCKOT0 HAMpsDKEHUs1 Mpobosi BTOPOro CTabMINTPOHA 72 M3 MAaKCHMAJBHOTO pabodero
FapaHTUPOBAHHOI'O HANPSDKEHUsI 3apsAJHOrO ycTpoicrsa 13, MeHblIe 3HA4YeHus, KOTOpOe
MOJIy4aeTCsl MyTeM BBIYUTAHUS MHHHUMAJIBHOTO pPa0O4yero rapaHTHPOBAHHOTO HANPSKEHUS
3apSAHOTO yCTpoWcTBA 13 M3 MHUHHUMAIBHOIO 3HAYEHHS! 3€HEPOBCKOTO HANPSDKEHUS TPOo0os
BTOpPOro cTaOmwiuTpoHa 72. B COOTBeTCTBMH C HaHHOH KOH(Urypauued, MOXXHO CHU3HTH
YacTOTy, MPU KOTOpOH mpoOuBaercsi BTOpoH crabwiutpoH 72. CremoBaTenbHO, MOXKHO
YMEHBLINTh TEIUIOBBIAENIEHHE BTOPOrO CTA0WJIMTPOHA 72, U MOXKHO TPOIJIUTH CPOK CIYKOBI
BTOPOT'O CTA0MINTPOHA 72.

[0059] ®akTuvecku, CONMPOTUBJICHHS OOBIYHBIX CTAOWJIMUTPOHOB U TOKH, KOTOpPBIE
NPOTEKAOT Yepe3 CTAOMIUTPOHBI B COCTOSHUM TPOOOs, HMMEIT HeMallbleé 3HA4YeHUs.
CnenoBarenbHO, B TNPEANOYTUTENIBHOM BapHaHTE CIEAYeT YMEHbIIUTb TEIJIOBbIAEIEHUE
CTa0MIINTPOHOB B COCTOSHMUM Tmpobosi. Bmecre ¢ Tem, B ciydae, KOorga HampspKeHHE,
nojUiekainee BBOAY B 3apsiAHOE YCTPOWCTBO 13, HUXKE MaKCHMalbHOTO pabodero
rapaHTUPOBAHHOI'O HAMPSDKEHUS 3apsiAHOrO  ycTpodcTea 13, craOmnmzanus HanpspKeHUs
CTaOMIMTPOHOM He 00s3aTeNIbHA.

[0060] HoMuHanbHOE 3HaU€HHE HAMPSKEHUs, KOTOPOe MOXKET MOAaBaThCs U3 y3na 43
BBIBOZIOB JJIs1 3apsaku (Hampumep, 5,0 B), mpesbimaer MUHIMaIbHOE pabodee rapaHTHPOBAHHOE
HaNpsDKEHUE 3apsiIHOTO yCTpoicTBa 13, 1 MUHUMAaNbHOE 3HAYEHHE 36HEPOBCKOTO HAIPSKEHMUS
npo0osi BTOPOro CTa0MIIMTPOHA 72 MpPEBHIIIAET HOMHUHAIBHOE 3HAUYEHUE HAIPSDKEHHsI, KOTOPOe
MOJKET TIOAaBaTbCsl M3 y37ia 43 BBIBOAOB Ui 3apsiikd, (HOMHHAJbHOE HampsbkeHue). B
COOTBETCTBUH C JAHHOH KOH(UTypalyel, BTOpOoil cTaOMIMTPOH 72 HHUKOIrZA HE MPOOUBAETCS.
CnenoBaresnbHO, C Y4ETOM HAIPSDKEHUs, KOTOpOE MoAaeTcs U3 y3ja 43 BBIBOJOB AJS 3apsKuy,
BO3MOKHO 3(p(peKTUBHOE HCIIOIb30BAHUE BTOPOT0O CTa0MINTPOHA 72.

[0061] 3nHaueHue, KOTOPOE TOJY4YAE€TCS BBIUUTAHHEM MAKCUMAJIbHOTO 3HAYCHUS
3€HEPOBCKOT0 HANpPsDKEHUs Mpobosi BTOPOro CTabMiINTpPoHAa 72 M3 MAaKCHMAJBHOTO pabodero
TapaHTUPOBAHHOIO HANPSDKEHHUsT 3apsAJHOrO yCTpoicrsa 13, MeHblIe 3HA4eHus, KOTOpOe
MOJIy4aeTCsl BBIMMTAHUEM HOMMHAJIBHOTO 3HAauY€HHs! HAINpsKEHUs, KOTOPOE MOKET IMOAaBaThCs
u3 y3na 43 BBIBOAOB A 3apsiiKM, U3 MHHMMAJIbHOTO 3HAYEHMsI 3€HEPOBCKOIO HAINpsKEHUs
npobost Broporo crabunutpoHa 72. B cooTBeTcTBUM ¢ JaHHOH KOH(Urypanueid MOKHO CHU3HUTh
YacTOTy, MPU KOTOpPOH mpoOuBaercsi BTOpol crabwiutpoH 72. CremoBaTenbHO, MOXKHO

YMEHBUINTh TEIUIOBBIIENIEHUE BTOPOro CTAOMJIUTPOHA 72 W MOXKHO MPOIJIMTH CPOK CIY>KOBI
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BTOPOT'O CTA0MINTPOHA 72.

[0062] Hns kaxnmoro u3 KOMIIOHeHTOB (Z1-Z5 na ¢ur. 9) ans craOMIHTPOHOB
OTIPENENAOTCS MUHUMAJIbHOE 3HAYEHHE 3€HEPOBCKOrO HANpsDKEHUS Mpo0Os U MaKCHMaJIbHOE
3HaYeHHE I 3€HEPOBCKOrO HampsikeHus mpodosi. ClienoBaTenbHO, BBIOMPAETCs CTAOMIUTPOH,
VMEIOIINH BBIIIEYNOMSHYTBIH AMANa30H 36HEPOBCKUX HanpspkeHUi nmpobos. CrienoBaTenbHO, B
Ka4ecTBe BTOPOro CTa0MIUTPOHa 72 U mepBoro crabunutpoHa 71 MpPeAnOYTHTENbHBIMU
SBJSIFOTCS. KOMITIOHEHTHI Z2-7Z4, 1 Hanboyiee MPennovYTUTENbHbIM SIBJISIETCs] KOMIIOHEHT Z2. Bo
BTOPOM CTaOMIUTPOHE 72 W TEpBOM CTAOMIUTpOHE 71 MOXKHO HCIOJIb30BATh HMIEHTHYHbIE
KOMITOHEHTBI WJIU Pa3Hble KOMIIOHEHTBL.

[0063] B BbllIEOMUMCAHHOM BapHaHTE OCYIIECTBJIEHHUS, YTOOBI CTAOWIM3UPOBATH
HaNpsDKEHUE, MOAJIEKAlee BBOAY B 3apsiAHOE YCTPOMCTBO 13, mpuMeHeH BTOPOU CTaOMIIUTPOH
72. OnHako, 94ToObI CTA0MIIN3NPOBATh HAMPSDKEHUE, MOIeskalee BBoay B 0ok 50 ynpasieHus,
MOKHO TPUMEHUTh Ipyroii crabunmutpoH. Ilockombky Onok S50 ympaBieHHsT TakKe HMEET
MakCHUMaJibHO€ palouee TapaHTUPOBAHHOE HAMNpPSDKEHWE, M MHHUMalbHOEe pabouee
rapaHTUPOBAHHOE HAIpPSDKEHHE MOJOOHO 3apsAgHOMY YCTPOHCTBY 13, TO MOXHO NPUMEHHTH
CTa0MIINTPOHBI, IMEIOLIIE COOTBETCTBYIOIINE HANa30Hbl 36HEPOBCKUX HAMPSKEHUH MPoOos Ha
OCHOBE YIOMSIHYTBIX HaIPsIKEHUH.

[0064] (PESUCTOP)

Mesxay nepBbIM CTAOMIUTPOHOM 71 U BTOPBIM CTAOMIMTPOHOM 72 BBITIOJHEH PE3UCTOP
73 And  TOCNENOBATEIbHOTO COEIUHEHHS C TepBbIM CcTabuiautpoHoM 71 ©W  BTOpBIM
crabunutpoHoM 72. B cooTBeTcTBUM C MAaHHON KOH(Urypauuel, MOCKOJNbKY HamlpsiKeHHe
FacUTCsl PE3UCTOPOM 73, TO MOKHO MPEAOTBPATUTD MOAAYY BbICOKOIO HAMPSIKEHUs Ha 3apsIHOE
ycrpoiictBo 13. Kpome TOro, mockojbKy BpsiA JU Ha IEpBbIil CTaOMIUTPOH 71 AOIKHO
NIOAABaThCsl HAINPSDKEHHE HE HIDKE 3€HEPOBCKOTO HAMPSIKEHUs] Mpo0Os, TO TEIUIOBBIAEIECHHE
NepBOro CTaOMIUTPOHA 71 MOYKHO YMEHBILIUTB.

[0065] Pesucrop 73 momcoequHeH ¢ BXOAHOW CTOPOHBI OT MPOBOISIIETO 3JieMeHTa 78 B
HaIlPaBJI€HUU IIOTOKA 3HEPruu, KOTOpas BBOAUTCS M3 y3ia 43 BBIBOAOB I 3apsAnku. B
YaCTHOCTH, PE3UCTOpP 73 BBINOJHEH HA NEPBOM CXEMHOW Iuiate 76, OTHENbHONW OT BTOPOU
CXEMHOM matbl 77, Ha KOTOPOW BBINOJHEHO 3apsnHoe ycTpoiictBo 13. B coorsercTBuM C
OaHHON KOH(UTrypanuei, pe3ucTop 73, KOTOPBIA SIBJSIETCS TEIUIOBBIIEISIFOIIAM 3JIEMEHTOM,
MOYKHO OTZI€JIUTh OT 3apsiAHOTO yCTpoiicTBa 13.

[0066] (ITEPBBIM KOHJIEHCATOP)

Mexny ys3noMm 43 BBIBOAOB sl 3apsAJKH M 3apAJHBIM YCTPOWCTBOM 13 BBINOJHEH
NEePBbI KOHAEHCATOP 74 AJd MapajuleIbHOTO COEAUHEHHs C 3apsaHbIM ycTponcTeoM 13. B
COOTBETCTBUHM C JAaHHON KOH(HIypaluei, mepBblii KOHIEHCATOP 74 MOKET OBbITh BBITIOJHEH
(YHKIMOHAPHO KaK CIrUIQKUBAIOLIMHA  KOHAEHCATOpP [UIA  CTa0MIIM3alUHM  HAaNpPSDKEHUS,
MOJIEXKAIIErO BBOAY B 3apsAnHOe ycTporcTBO 13. IlepBbiii kOHAEHCATOP 74 MOACOEANHEH TAKKE
K TOKOIIPOBOZY TaKHUM 00pa3oM, 4TOOBI HAXOAUTBCS OJIMDKE K 3apsAHOMY YCTPOHCTBY 13, yeM k
y3ny 43 BbIBOIOB U 3apsAnaku. CremoBaTeNbHO, MOXHO AOMOJHHUTENBHO CTAaOUIHU3HUPOBATH

HaIpsHDKEHUE, MOAJIeKallee BBOAY B 3apsiAHOE YCTPOUCTBO 13.
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[0067] IlockonpKy pe3UCTHUBHAs COCTABJSAIOIAs TOKOMPOBONA, SJIEKTPUUECKH
COENUHSIOWEro y3en 43 BbIBOAOB [JIsl 3apsiAKM U 3apsiAHOE YCTPOWCTBO 13, M mepBbId
KOHJIeHCaTop 74 00pa3yroT (UIbTP MPOINYCKAHUA HUKHUX YacTOT, TO MOXXHO OTpPaHHYMBATH
BBOJ| BBICOKOYACTOTHBIX IIYMOB B 3apsHOE YCTPONCTBO 13. BMecTe ¢ TeM, MOCKOJIBKY MEXIy
HepBbIM CTAOWIUTPOHOM 71 U 3apsiAHBIM YCTPOHCTBOM 13 BBIMOJNIHEH MEpBbI KOHAEHcaTop 74
IJI TIApaJUIeIbHOTO COEAUHEHUsI C 3apAAHBIM YCTPOUCTBOM 13, TO HE3HAYUTENbHbIE U3MEHEHUS
HAINpsDKEHUs, KOTOPble HEBO3MOXKHO HCKIIOYUTH TIEPBBIM CTAOWIMTPOHOM, CIJIQXKUBAFOTCS
nepBbIM KOHAeHcatopoM 74. CnenoBaTesbHO, K 3apsOHOMY YCTPOMCTBY 13 MOXHO MOABOIUTH
Oonee crabunpHOe HampsokeHHe. Bmecte ¢ TeM, B Cilydae NPUMEHEHHs BBIIIECONHUCAHHOTO
pesucropa 73, pesucrop 73 Takxke oOpasyeT yacTh GUIBTPA MPOIMYCKAHUS HIPKHUX YaCTOT.

[0068] CnenmoBarenbHO, Kak mmoka3aHo Ha (ur. 10, criakuBarOIUNA KOHIEHCATOP
CTJIAKMBAET MENKHE NyJbCALUHN (COCTABJIIIOLINE MyJIbCALUi), COAEpIKALINECs BO BXOIHOM
HampsDKeHUH  Vin, € HUCHOJBb30BAHHUEM 3apsOHOTO NEWCTBUS U Pa3psOHOrO  IeHCTBUS
KOHJIEHCATOpa, CO crabuim3almel, TeM CaMbIM, BBIXOAHOIO HampspkeHust Vout. Puubtp
NPOMYCKaHU HUKHHUX YaCTOT SIBJIIETCS TakXKe (PUIBTPOM, KOTOPBIH COCTOMT M3 KOHIEHCATOpa
(C) u pesuctuBHOll coctaBmsomen (R), kak mokasano Ha ¢ur. 11, u mnomasisieT
BBICOKOYACTOTHBIA IIYM W TMPOMyCKaeT HU3KOoYacTOoTHbIM myMm. Yacrora f cpesa dumbrpa
NPONYCKaHUs HWYKHUX YacTOT (MaKCHMaJIbHAsI YaCTOTA U3 YaCTOT, KOTOPBIE MPOIYCKAaeT QUIBTP
NPOMYCKaHHUS HUKHUX YaCTOT) BBIPAXKAETCS CIEAYIOLIeH (HOopMyIIOi.

t=1/27RC

[0069] Jlna yMeHblLIEHHs IJIOLIAAH, KOTOPYIO 3aHMMAaeT Ha CXEMHOMN IulaTe MepBbI
KOHJIEHCATOp 74, MPEeNNOYTUTENbHO YMEHBIINTh €MKOCTb (TUIIOpPa3Mep) NepBOro KOHAEHCaTopa
B Ipefeax TaKOro IMana3oHa, B KOTOPOM IEPBBIM KOHIAEHCATOP MOXKET IMOJABJISATH MEJKUE
nyibcanuu. OHAKO, €CIM €MKOCTh NEPBOro KOHAEHcaTopa 74 yMeHbLIAeTCs, TO 4acToTa cpes3a
nosbimaercs. [103ToMy, BO3MOXKHO, YTO MEPBbIN KAPTPUIK HE CMOXKET B TOCTATOUHON CTENEHU
NPOSIBJIATh  XAPAKTEPUCTHKY TOAaBjieHus mymoB. Ilostomy, B Osoke 10 mnwuraHus 1o
HACTOSILIEMY BapUaHTy OCYILECTBJICHMs, XOTs NEPBOMY KOHAEHcCATopy 74 cieayer 3anaBaThb
HEeOOJBIIYI0 €MKOCTb, JUJIsl PE3MCTUBHOM COCTABJISIOIIEH 3aaeTCs 3HAUMTENIbHAS BEJIMUMHA. B
pe3yJabTaTe, YacTOTa Cpe3a yAep)KUBAETCS HAa HU3KOM 3HAYeHHUH, M O0eCredYnBaeTcs
HeoOXonuMasi XapakTepUCTHKA MOJABJIEHUs LIyMOB. B nanpHeliimem OyayT mnepedrcieHbl
KOH(UTYpALMU JJIsl HACTPOUKH PE3UCTUBHOU COCTABJISFOIIEH 1O 3HAYUTETPHON BETMYUHBL

[0070] Kak ommcaHO BbIllEe, TIEPBBIM KOHIEHCATOP 74 BBITIOJIHEH HA BTOPOM CXEMHOU
mate 77, BMeCTe C 3apsAaHbIM ycTpoiicTBOM 13. BTopas cxemHas miatra 77 OTCTOUT OT NEPBOMU
CXEMHOM IIaThl 76, HA KOTOPOH BBIMOJHEH y3eid 43 BBIBOAOB Ul 3apsAKH, U 3JIEKTPUYECKU
COEUHSIETCs] C MEPBOM CXEMHOW IUIATOM 76 ¢ MOMOIIBIO IPOBOAALIEro snemenra /8. MHaue
rOBOpsl, C BXOAHOW CTOPOHBI OT MEPBOro KOHJEHCATOpa 74 NPUCYTCTBYET MPOBOISIINI 3JIEMEHT
78, W YacTOoTa OTCEYKH CTAHOBHUTCS HH3KOH Ojaromapsi pe3NUCTHBHON COCTaBIISIOLIECH
npoBozsero sneMeHta 78. CrnegoBaTenpHO, XapaKTEPUCTUKY MOAABIEHHS IIYMOB MOKHO
MOBBICUTb.

[0071] Kak omucaHO BbllIe, MEepBasi CX€MHasl TU1aTa 76 BBIIOJHEHA CO CTOPOHBI OHOTO
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KOHIIa UCTOYHMKA 12 MUTaHMs B POJOJBHOM HAIpaBieHUH (MIJIH MOMEPEYHOM HAINpaBJICHUH), U
BTOpasi CXE€MHas IuiaTa /7 BBINOJHEHA CO CTOPOHBI APYroro KOHLA UCTOYHMKA 12 muTaHus B
IPOZOJIbHOM HAaIpaBlIieHHH (UM TMONEPEeYHOM HampasiieHuH). MHade roBops, mepBas CXeMHas
njara 76 U BTOpasi CX€MHasl Ij1aTa /7 BBIIOJHEHBI C MPOTUBONOJIOKHBIX CTOPOH UCTOYHHUKA 12
NUTAaHUS B TPOJOJBHOM HAaNpaBjeHUH (MU TOnepedHoM HampasieHun). CrienoBaTenbHo,
MOXHO O0€CHeuuTb JUIMHY INPOBOASIIEro djeMeHTa 78. B pesyibraTe, MOXHO YBEIHYHUTH
PE3UCTUBHYIO COCTABJSIIOIIYI0 IPOBOASILErO 3JEMEHTa 78, CO CHI)KEHHEM, TEM CaMblM,
4acTOThI cpe3a. THave roBopsi, MOXKHO paCUIMPUTh TUANAa30H YaCTOT MOJABIISIEMbIX LIYMOB.

[0072] C BXxOmHOM CTOPOHBI OT MEPBOrO KOHIAEHCATOpa 74, T.€. Ha TOKOMPOBOAE MEXKAY
NEPBbIM KOHAEHCATOPOM 74 W y370M 43 BBIBOJOB AJI1 3apSAKH, BBIIOJHEH BbILIEYIOMSHYTHIN
pesuctop 73. Pe3ucTuBHas COCTaBJIIOLIAsl pe3UCTOpa 73 CHMXKAET YacTOTy Cpesa.
CnenoBarenbHO, MOXXHO TIOBBICUTH XapaKTEPUCTUKY TMOaBieHUs LIyMOB. Bmectre ¢ Tem,
MOCKOJIBKY PE3UCTOP 73 TracuT HaNpspKeHHE, TO MOXHO IPEeNOTBPAaTUTh MOJa4dy BBICOKOTO
HaIpPsDKEHUs. Ha 3apsiiHoe yCTporCcTBO 13. Kpome TOro, moCkonbKy pe3ucTop 73 BBINOJIHEH Ha
NepBOM CXE€MHOH Iuiate 76, TO BEIWYUHY TEIJIOBBIAEIEHUs BTOPOM CXEMHOM IaTel 77, Ha
KOTOPOH BBITIOJIHEHBI 3apsiiHOE yCcTpoiicTBO 13 u 65ok 50 yrpaBneHus, MOKHO YMEHBIIHTb.

[0073] B coOTBeTCTBHHM C BBIMICONMHCAHHON KOH(UTypanued 3amgaercs Ooblias
pesucTuBHas coctasisiromas. CrenoBaTesbHO, 4acTOTy Cpe3a MOXKHO MOHMKATh O HU3KOIO
YPOBHsI, IPU 00eCTIEYeHNH HEOOXOIUMON XapPaKTEPUCTUKN MOAABIECHUS IITYMOB.

[0074] Emxocte mepBoro koHmeHcaropa 74 MOHO 3amath He Oonee 1 mMx®. B
COOTBETCTBUHM C JaHHOW KOH(Urypamuen, MOoCpeICcTBOM BbIOOpa KOHAEHCATOPA, HUMEIOIIEro
JIOCTaTOYHYI0 €MKOCThb, HEOOXOAuMyto At O6soka 10 muTaHus ISt a3pO30JIbHOTO MHIAJSITOPA,
MOXKHO M30eKaTh yBeNndeHus pasmepa Ooka 10 muraHus.

[0075] Bmecre ¢ TeM, €eMKOCTb MEPBOrO KOHZAEHcaTropa 74, MpeanoyYTUTENbHO, AOJKHA
ObiTh He Oonee 0,1 Mx®. B cooTBeTcTBHM € HaHHOI KOH(Urypauueii, pasmep onoka 10 muranus
MOKHO YMEHBIIUTh, MPU OJHOBPEMEHHOM BBIOOpPE KOHAEHCATOPA, MMEIOINEro JOCTAaTOYHYIO
€MKOCTb, HeoOXoaumMyro 11t O10ka 10 muTaHus AJst a3pO30JIbHOTO UHTAJISITOPA.

[0076] (BTOPOM KOHJEHCATOP)

Bropoii koHneHcaTop 75 MONCOEOMHEH ¢ BXOIHOW CTOPOHBI OT Oyioka SO ympaBiieHws,
napaiensHo ¢ Onokom 50 ympaeneHus. B COOTBETCTBMM € JaHHOW KOH(HUrypanme,
NOCPEICTBOM  BBINIOJIHEHHUST BTOPOrO KOHAEHcaTopa 75 (yHKIMOHAJIbHO B  KadyecTBe
CTJIAKUBAIOIIEr0 KOHACHCATOPa MOXHO CTAaOMIIM3HPOBATh HANpPsDKEHUE, TOAJIEKAIlee BBOAY B
6nok 50 ynpaBnenus. ITonoOHO mepBoMy KOHzmeHcatopy 74, BTOPOHW KOHAEHCATOp 75 Takke
MOJICOEIMHEH K TOKOMPOBOAY TaKUM o00pa3oM, 4YTOOBI HaxomuThcs Ommke k Oyoky 50
yIpaBleHus, YeM K y31y 43 BbIBOIOB s 3apsiaku. ClenoBaTeslbHO, MOKHO JOMOJHUTENBHO
CTa0MIIN3UPOBATh HAIPSDKEHHE, TOAJIeXKaliee BBony B 0siok 50 ynpasieHus.

[0077] EmKOCTp BTOPOrO KOHIEHCATOpa 75 OTJIUYAeTCs OT €eMKOCTH TEePBOro
KOHJeHcaTtopa 74. MHaue roBopsi, MOCKONBKY OOBEKTHI (3apsaHOe ycTpoicTBO 13 m Onok 50
yIpaBJIeHUs1), KOTOpbI€ IOJDKHBI 3alUINATbCS NEPBbIM KOHAEHCATOPOM 74 W BTOPBHIM

KOHJIEHCATOPOM 75, pa3muyaroTcsl, TO, MyTeM BbIOOpa KOHIEHCATOPOB, UMEIOIINX MOAXOAIINE
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€MKOCTH B 3aBHCUMOCTH OT OOBEKTOB, MOJIEKAIUX 3aIMUTE, MOXXHO YMEHBIIUTH IUIOLIAJH,
KOTOPBIE KOHAEHCATOPhI 3aHUMAIOT Ha ILIATE.

[0078] MakcumanibHOe pabouee rapaHTHPOBAHHOE HATIPSLKEHUE 3apsSIHOrO YCTPOHCTBA
13 (manpumep, 6,45 B) mpeBbllIaeT MakCUMalbHOE pabovee rapaHTUPOBAHHOE HAMPSIKEHHE
6nmoka 50 ympasnenus (Hanpumep, 5,5 B). Ilosromy, B kauecTBe BTOpOro KoHaeHcaropa 75
BBIOMPAIOT KOHAEHCATOP, MUMEIOIINI eMKOCTh OOJIbIe eMKOCTH NepBoro kouaeHcaropa 74. Kak
OIMCAHO BBIIIE, BTOPOMY KOHIEHCATOPY 75, KOTOPBIA 00ECIeYnBaIOT C BXOAHOW CTOPOHBI OT
Omoka S50 ympaBieHHs, UMEIOINEro HU3KYK XapaKTEPUCTHKY BbIICPKHUBAHHS HATPSIKSHUS,
3aJJal0T €eMKOCTh BBILIE €MKOCTH MEPBOr0 KOHIEHCATOpa 74, KOTOPhIN 00€CIeunBarOT C BXOIHOU
CTOPOHBI OT 3apsiAHOro ycTporictea 13. CrenoBaTelbHO, MOXKHO HaJeKHEe 3aluimaTth 0ok 50
yIpaBlIeHus] CO CHUKEHHON XapaKTePUCTUKON BbIIEP KUBAHUS HAIIPSKEHUS.

[0079] 3apsimHOe yCTpOMCTBO 13 BBIMOJIHEHO ¢ BO3MOXKHOCTBIO YIIPABIEHUS 3apsIAKOU
UCTOYHUKA 12 muTtaHus u paboThI TOJBKO BO BPEMS 3apsiiKH UCTOYHHUKA 12 muranus, u 6mok 50
YIPABJICHHUS BBIOJHEH C BO3MOXKHOCTBIO pabOTBI BO BpeMsl 3apsiiIKM UCTOYHHUKA 12 MHUTaHUS U
BO BpeMsl pa3psiiku UCTOUYHMKA nuTaHus. CleoBaTebHO, B KaUeCcTBe BTOPOro KOHAeHcaTopa 75
BBIOMPAIOT KOHJEHCATOp, HMEIOLINA HArpy304HYK CHOCOOHOCTh Oonblle Harpy304HON
CHIOCOOHOCTH TepBOro KoHAaeHcaropa 74. Kak ommcaHo Bbllle, BTOPOMY KOHAEHCATOpY 75,
KOTOPBIA 00eCIeYnBAOT ¢ BXOAHON CTOPOHBI OT Oyioka SO ympaBiieHHs], KOTOPbIH paboTaeT BO
BpEMsI 3apsiIKM UCTOYHMKA 12 MUTAHUS U BO BPEMs Pa3psAKH, 3a1al0T eMKOCTh OOJIbIIe EMKOCTH
NEepBOrO KOHJAEHcaTopa 74, KOTOpbI OOECreYnBalOT C BXOAHOH CTOPOHBI OT 3apsgHOTO
ycTpoiictBa 13, koropoe paboraer TOJIBKO BO Bpemsi 3apsiaku. CremoBarenpbHO, daine
UCTIONB3YyeMBbIH, BaXKHBIN 00K 50 ynpaBieHUss MOXKHO 3aIllUTUTh HAJIEKHEE.

[0080] Ilukn ympaBienusi (pabovas TakTOBash 4acTOTa) 3apsOHOrO ycTpoicTBa 13
sBJsieTcs1 Ooiee MPOJOJDKUTENIBHBIM, YeM LUK ynpasieHus Oioka 50 ynpasnenus. IToatomy, B
Ka4ecTBe BTOPOro KOHAEHcaropa 75 BBIOMPAIOT KOHAEHCATOP, MUMEIOIIMH €MKOCTh OOJbIIe
€MKOCTHU NepBOro koHaeHcaropa 74. Kak onucaHo Bbllle, BTOPOMY KOHAEHCATOPY 75, KOTOPBIN
o0ecreynBaOT ¢ BXOAHOH CTOPOHBI OT Onoka S0 ympaBieHHs, UMEIOLEro KOPOTKUH IHMKI
yOpaBlIEHUs, 3aJal0T €MKOCTb OOoJibllleé €MKOCTH TMepBOro KOHAeHcartopa 74, KOTOpPbIH
o0ecrieynMBalOT € BXOAHOH CTOPOHBI OT 3apsiiHOrO  ycTrpodcTa 13, uMmeromero
NPOAOJUKUTENbHBIA LUK yrnpasineHus. CrenoBatenbHo, Onok S50 ynpaBieHHs, UMEKOIIUN
BBICOKHE 3KCIUTYyaTallMOHHbIE XapPaKTEPUCTUKHU, MO>KHO 3aIUTUTh HAZIEXKHEE.

[0081] Bnok 50 ynpaBieHus 3JeKTPUYECKU MOAKIIOYEH K HUCIOJHUTENBbHOMY Y31y 14,
KOTOPBIM MOXKE€T MaHMIYJIUPOBAaTh MOJB30BaTeNb, W AATUYUKY |5 BOoxa U omnpeneaeHus
BIIbIXATEJbHBIX ACHCTBUI mosb3oBarens. [loatomy, B kadecTBe BTOpPOro KoHaeHcaTopa 75
BBIOMPAIOT KOHAEHCATOP, UMEIOIUI €MKOCTb OOJblIe €MKOCTH MepBOro KoHmaeHcaropa 74. B
COOTBETCTBUH C HAHHOW KOH(UTypaluel, MOCKOJbKY BTOPOMY KOHAEHCATOpy 75, KOTOPBIH
o0ecreunBaOT ¢ BXOAHOH CTOPOHBI OT Ojoka S50 ympaBieHHs, KOTOPBIH 3JIEKTPUUECKH
NOJKJIIOUYEH K HCHOJHUTENbHOMY y3iy 14 um matumky 15 Bnoxa, 3amai0T €MKOCTb OoJjiblne
€MKOCTH IepBOro KOHAeHcaTopa 74, To Omok S50 ympaBieHUs, OYEBHUIHO, IOJBEPKEHHBIN

BJIIMSIHUIO BJIEKTPOCTATUYECKOIO IIyMa, MOCTYHAOIIETO 4Yepe3 HCMOJIHUTENbHBIN y3en 14 u
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IaT4uK 15 Booxa, MOKHO 3aIlfUTHTh HaJleKHEE.

[0082] C BXxOAgHOW CTOPOHBI OT MEPBOrO KOHIEHCATOpa 74 BBHINOJHEH MEPBbIH
crabmnmutpoH 71 Takum o00pa3oM, dTOOBI MOJACOEAMHATHCS NApPAUIETPHO C  IEPBBIM
KOHZeHcaTopoM 74. CrenoBaTenbHO, Jake €ClIM MEePBOMY KOHAEHCATOpy 74 3aJaHa €MKOCTb
MEHbIIIE €MKOCTU BTOPOro KOHAEHcaTtopa 75, 3apsiHoe YCTPOWCTBO 13 MOXKHO HaAEKHO
3aLUTHUTD 3 CUET CTAOUJTM3UPYIOLIErO HAMPSDKEHHE AeHCTBUS epBOro ctadbunutpoHa 71.

[0083] EMKOCTB BTOpOTO KOHIEHcaTopa 75 nokHA ObITh, MPEANOYTUTENBHO, B OT 10 pa3
no 100 pa3 Oosblie €MKOCTH TMEpPBOro KoHAeHcaTopa 74. Hampumep, eMKOCTb mepBOro
KoHAeHcaTopa 74 3amaror paBHOH 0,1 Mk®, M €MKOCTb BTOPOrO KOHAEHcaTopa 75 3aaaroT
pasoii 10 wmx®. Kak onmcaHo Bbllle, YCTAHABIMBAIOTCS KOHJEHCATOPBL, HMEHOLINE
MOJXONALINE €MKOCTH COOTBETCTBEHHO oObekTaMm, mnomiexamum 3amute. ClienoBaTenbHo,
MOXXHO yMEHBIIUTh [JIOIIAJM, KOTOpblE KOHAEHCATOpPbl 3aHMMAIOT Ha IUIaTe, IpHU
OIHOBPEMEHHOM 3a11iTe OOBEKTOB.

[0084] (PASMEIIEHUE HA BTOPOM CXEMHOM ITJIATE)

Kak mokazano Ha ¢ur. 3 u ¢ur. 5, ucnonHuTenbHb y3en 14 u gatuuk 15 Bmoxa
BBITIOJIHEHBI Ha BTOPOI CXEMHOM 11ate 77. DNeKTPOCTATUIECKUM IIIyM, HAPUMEp, CTATUIECKOE
3JIEKTPUYECTBO, BHOCUMBIN HCIIOJHUTEIBHBIM Y3JI0M 14 U naT4ukoM 15 BIOXa, CrilakKUBaeTCs
KOHJieHcaTopaMu 74 u 75, KOTOpBIE BBITOIHEHBI HA BTOPOW CXE€MHOH muiate 77.

[0085] Bropast cxemHasi rmiata 77 UMeeT NEPBYI0 OCHOBHYIO MIOBEPXHOCTh 77a U BTOPYIO
OCHOBHYKO TOBEPXHOCTb 77b, KOTOpass oOpaTHa NepBOW OCHOBHOH IOBEpXHOCTH 77a, U
WCIIOJIHUTENIbHBINA y3€sl 14 BBINOJIHEH HAa NMEPBOM OCHOBHOW MOBEPXHOCTH 77a, W maTtyuk 15
BIOXa BBIIOJIHEH HA BTOPOM OCHOBHOW moBepxHocTu 77b. Kak omnumcano Bbie,
UCIIOJIHUTENbHBIN y3en 14 u natuuk 15 BAOXa BBINOJHEHBI HA Pa3HBIX MOBEPXHOCTSIX BTOPOM
cxeMHOM miatel 77. CienoBaTeabHO, MOKHO OTPaHUYUTh (POPMUPOBAHNE 3HAYUTEIBHOTO LIyMa
U3-32 CJIOKEHUSl BJIEKTPOCTATHUYECKOTO UIyMa, BHOCHMMOIO MWCIOJHUTEIbHBIM y3J1I0M 14, u
3JIEKTPOCTATUYECKOTO IIIyMa, BHOCUMOI'O TaTUMKOM 15 Boxa.

[0086] KonnmeHcatopsl 74 u 75 BBINOJHEHBI Ha BTOPOW OCHOBHOH MOBepxXHOCTH 77b
BTOpPOH cXxeMHOW miatbl 77. MHade roBops, BTOpas OCHOBHAs MOBEPXHOCTb 77b sBisercs
MOHTAaXHOW TOBEPXHOCTBIO 171 cxeMmbl. Kak omnucano Bblle, KOHAeHcCAaTopbl 74 u 75 u
VCIIOJIHUTENIbHBIN y3€ell 14 BBINONHEHBI HA Pa3HbIX MMOBEPXHOCTAX BTOPOH CXEMHOM miuaTel 77.
CrnenoBarenbHO, MOJKHO 00€CTIEUUTh MPOCTPAHCTBO ISl PACIIONIOKEHUS] KOHACHCATOPOB 74 u 75.

[0087] UcnonauTenbHBIN y3ea 14 NOoKeH BBIXOIUTh ¢ TOBEPXHOCTH Ojioka 10 mutaHus
u3-3a ero (YHKIMHM, W TOSTOMY OH, OYEBUIHO, IOJUKEH CTaTh MapIIPyTOM MOCTYIUICHHUS
3JIEKTPOCTATUUYECKOIrO IIyMa. JJEKTPOCTaTHUYECKUN LIyM MpPUHUMAETCs MEepBOM OCHOBHOM
MOBEPXHOCTBIO 77a W, HE HAINPSIMYI0, BTOPOH OCHOBHOH MOBEPXHOCTBIO 77b, Ha KOTOpOH
BBIMIOJIHEHbI KOHAeHcaTopbl 74 u 75. CrnenoBaTeNbHO, MOXHO OrpPaHUYUTH IOMAajaHue
3JIEKTPOCTATHYECKOrO IIyMa HAa BTOPYK) OCHOBHYK moBepxHOCTh 77b. CrnemosarenbHo,
KOHJIEHCATOPBI, UMerIue Oonpline eMKOCTH, He oOs3arenbHbl. ClenoBaTenbHO, MOXKHO
YMEHBLIUTD IJIOIAA1, KOTOPbIE KOHAEHCATOPBI 3aHUMAIOT HA IJIaTe.

[0088] OnHako, HacTosiee N300peTeHNe He OrPAaHUYEHO BBIIIEONMUCAHHBIM BaPHAHTOM
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OCYILECTBIIEHHSI, 1 BO3MOKHO HaJUJIe’Kallee BBINOJHEHNE MOAN(PUKALU, YCOBEPIIEHCTBOBAHNI
U T.IL

B xoH¢urypanum, mnoka3aHHONW B BBIIIEONMCAHHOM BApUAHTE OCYINECTBJICHUS, IS
3alIMTBl  3apsAHOTO  yCTpOMCTBAa 13, mepBbll KOHAEHcATop 74 mpenHasHadeH s
(YHKLIMOHMPOBAHUS B Ka4yeCTBE CIJIAKMBAIOINErO KOHAEHCATOpa U (PHIbTpa IMPONMyCKaHHS
HIDKHHMX 4aCTOT B OTHOIUEHUHU SHEPTUHU, KOTOpasi MOABOAUTCS U3 y3J1a 43 BBIBOJOB AJIS 3aPsiAKU
B 3apsgHoe yctpoiictBo 13. OpHako, Hampumep, 4TOOBI 3aUTUTH OOk SO ympaBieHus, Io
MEHbLIeH Mepe, OMUH U3 MEePBOro0 KOHAEHCATOpa 74 W BTOPOro KOHAEHcAaTopa 75 MoxkeT ObITh
npeAHa3HaueH sl PYyHKIHOHUPOBAHUS B Ka4eCTBE CIUIAXKMBAIOLIErO KOHAECHCATOpa U GuisTpa
MPOIMYCKaHUs HUJKHUX YaCTOT B OTHOLIEHUH SHEPrUuu, KOTopasi MOJABOAUTCS U3 y37a 43 BBIBOAOB
ISt 3apsinku B 6510k SO yripaBlieHwMs..

[0089] B mHacrosiieM ONHCAHUM PACKPBITBI, TO MEHBIIEH Mepe, CIAEAYIIIue
uzobperenust (1)-(15). Kpome Toro, xorss B CKOOKax W TPUBEIEHBI COOTBETCTBYIOIIHE
COCTABJISIFOLIME 3JIEMEHTHI U T.I. B BBIIIEONUCAHHBIX BAPHAHTAX OCYIIECTBJICHUS, H300peTeHne
HE OrpPaHUYEeHO UMHU.

[0090] (1) Bmox mnuranus (6mok 10 mnHUTaHUS) 1T A3PO30JBHOTO HMHTANIATOPA
(aspo30sbHBIH HHTATATOP 1), IPH 3TOM OJIOK MTUTAHUS COAEPIKHUT:

WCTOYHUK NMHUTAHUs (UICTOYHUK 12 MUTAHMS), BBITOJIHEHHBIH C BO3MOXKHOCTBIO Pa3psIKu
SHEPruM B Harpy3ky (Harpy3ky 21) mmsa oOpa3oBaHHs a’3po30Jsl U3 HCTOYHHKA a3PO30Jis
(nctouHnka 22 a3po30.s);

coenuHuTenb (y3en 43 BBIBOJOB IS 3apAAKH), BBIMOJHEHHBIH C BO3MOXKHOCTBIO
3JNIEKTPUYECKOTO COEAMHEHHUS C BHEIIHUM HCTOYHMKOM INHUTAHUs (BHEIIHHMM HCTOYHHUKOM 60
NUTaHUs); U

ycTpoiicTBO ympaBienusi (Onok 50 ympaBieHuss W 3apsiiHOE  yCTPOWCTBO  13),
BBINIOJTHEHHOE C BO3MOKHOCTBIO YIIPABJICHHUs, IO MEHbIIEH Mepe, YeM-TO OAHUM M3 3apsiaKu U
Pa3psAOKY UCTOYHUKA MHUTAHUS WM BBITOJHEHHOE ¢ BO3MOKHOCTBIO MPEOOpa3OBaHMs SHEPTHH,
KOTOpasi MOJBOAUTCS U3 COEIUHUTENSA, B 3HEPTHIO JUJIS 3aPsiAKK UCTOUHUKA MUTAHUS, IPUYEM

OJIOK MUTaHMS AOTIOJHUTEIBHO CONEPIKHUT:

TOKONPOBOJZ, KOTOPBIM OJJIEKTPUYECKH COEIUHSET COECIUHUTENb U  YCTPOWUCTBO
yIIPaBJIECHUS,

KOHIeHCcaTop (TMepBBId KOHIAEHcAaTop 74 WM BTOPOH KOHAEHCATOP 75), KOTOPBIH
BBITOJIHEH MEXIY COCAMHUTENEM M YCTPOHCTBOM YIPABJICHUS TaKUM O0Opa3oM, dYTOOBI
MOACOENUHSATHCS MAPAJUIEIBHO C YCTPOUCTBOM YIIPABIICHUS,

MEPBYI0 CXEMHYK IulaTy (MEepBYK0 CXEMHYK TIUiaTy 76), Ha KOTOPOH BBITIOJHEH
COEIMHUTEIb,

BTOPYIO CXEMHYIO TUIAaTy (BTOPYIO CXEMHYIO mjiaty 77), KOTOpas OTCTOUT OT IEPBOM
CXEMHOM IIaThl, U Ha KOTOPOU BBITOJIHEHBI KOHAEHCATOP U YCTPOMCTBO YIPABJICHUS, U

NPOBOASIININ 37€MEHT (MPOBOASIIUI 31eMEHT 78), KOTOPBIN 3JIEKTPUYECKH COETUHSET
MEPBYIO CXEMHYIO IUIATy U BTOPYK) CXEMHYIO IJIaTy.

[0091] B coorBerctBum ¢ 1. (1), MOCKOJBKY OJIOK MNHUTaHUS BKIKOYaeT B ceds
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KOH/IEHCATOp, KOTOPBIN BBINOJIHEH MEXy COEAUHHUTENIEM M YCTPOICTBOM YNpaBIEHUS TaKUM
oOpa3om, 4YTOOBI TOACOENUHSTBHCS MApajuIeNbHO C YCTPOHCTBOM YIPABICHUS, TO MOXHO
CTa0MIIN3UPOBATh HAIPSDKEHHE, TOAJIeKallee BBOy B YCTPOHCTBO yIipaBlieHHs. Bmecre ¢ Tew,
IIOCKOJIBKY PE3UCTHBHAs COCTABISAIONIAsl TOKOMPOBOIA M KOHIEHCATOp O0pas3yroT (UIbTp
NPOMYCKaHUs HUKHUX YacTOT, TO MOKHO OrpPaHUYMBATH BBOJ| BBICOKOYACTOTHBIX INYMOB B
YCTPONCTBO YIPABJICHMUS.

Kpome Toro, mockosibKy COeMHUTENb U YCTPONCTBO YIIPABJIEHUSI BBIIOJIHEHB] HA Pa3HBIX
CXEMHBIX IUIaTaX, TO CTENeHb CBOOOIBI MPH Pa3MEIEHHH OTIEJIbHbIX KOMIIOHEHTOB B OJIOKe
MUTaHUs SBJIAETCS BBICOKOH. bojee TOro, mockojibky 4acToTa Cpe3a CHUXKAETCsl Pe3UCTUBHOMN
COCTABJIAIOLIEH MPOBOSIIETO 3JIEMEHTA, TO XapaKTepUCTHKA ITOAABJICHUS IIyMOB ITOBBIIIAETCS.

[0092] (2) Bbnox mnuranus (O6mok 10 mHUTaHUS) UL A3PO30JBHOTO  HHTAJSATOPA
(aspozonbHOTO MHTANISITOpA 1), TPU 3TOM OJIOK MUTAHUS COAEPIKHT:

WCTOYHUK NMHUTAHUs (ICTOYHUK 12 MUTAHUS), BBITOJIHEHHBIH C BO3MOXKHOCTBIO Pa3psIKu
SHEPruM B HAarpy3ky (Harpy3ky 21) mmsa oOpa3oBaHHs a’3po30Jsi M3 HMCTOYHHKA adPO30Jis
(nctounmKa 22 a3p0o301s);

coenuHuTeNnb (y3en 43 BBIBOJOB ISl 3apSAAKH), BBIIOJHEHHBIH C BO3MOXKHOCTBIO
3JIEKTPUYECKOTO COEAMHEHHUS! C BHEIIHUM HCTOYHHKOM NHTAHUs (BHEIIHMM HCTOYHUKOM 60
NUTAHUSA); U

ycTpoiictBo ympamieHus (Onok 50 ympaBieHus W 3apsiiHOE  yCTPOHCTBO  13),
BBIMIOJTHEHHOE C BO3MOKHOCTBIO YIIPABJICHUs, [0 MEHbIIEH Mepe, YeM-TO OAHUM W3 3apsaKu U
Pa3psAOKY UCTOYHUKA MHUTAHUS WM BBITOJHEHHOE C BO3MOKHOCTBIO MPEOOPa3OBaHMs SHEPTHH,
KOTOpasi IOJBOAUTCS U3 COCIUHUTENSA, B 3HEPTHIO JUJIS 3apsiAKM UICTOUHUKA MUTAHUS, IPUYEM

OJIOK MUTaHMS AOTIOTHUTEIBHO CONEPIKUT:

TOKONPOBOA  (IPOBOIAIIMI  5JeMEHT 78), KOTOpPBIH 3JIEKTPUYECKH COCOUHSET
COEUHUTEINb U YCTPONCTBO YIIPABIEHUS; U

KOHZIeHcaTop (mepBbIi KOHAEHCATOp 74 WM BTOPOWM KOHAEHcaTtop 75), KOTOpBIH
MOJICOEIMHEH TMapajuie]lbHO C YCTPOICTBOM YIpPaBI€HMs, W KOTOPBIH TMOJACOEOUHEH K
TOKOTMPOBOAY TaKHM 0O0pa3oM, 4TOOBI HAXOMUTBCS OJIKE K YCTPOHCTBY YIPABJICHUS, YeM K
COEAMHUTEIIIO.

[0093] B cootrBerctBum ¢ 1. (2), TOCKOJBbKY OJIOK MUTaHUS BKIKOYaeT B ceds
KOH/IEHCATOp, KOTOPBIN MOACOEIMHEH NapauleIbHO C YCTPONCTBOM YIPaBlIE€HUs U NOJCOEIUHEH
K TOKOIIPOBOZY TaKMM OOpa3oM, YTOOBI HAXOAUTHCS OJNMKE K YCTPOWCTBY YIPABICHHS, YeM K
COEAMHHUTEINO, TO MOXHO CTaOWJIM3HPOBATH HANPSUKEHHE, MOIJIeKallee BBOAY B YCTPOMCTBO
ynpasieHusi. Kpome TOro, mOCKONbKY pE3UCTHBHAsl COCTABJISIIOINAs TOKONPOBOAA U
KOHJIEHCATOp O0pa3yroT (PUIBTP MPOMYCKAHUS HIDKHUX YaCTOT, TO MOXXHO OTPaHHYHUBATH BBOJ
BBICOKOYACTOTHBIX IIYMOB B YCTPOICTBO YIpaBJeHUs.

[0094] (3) brnok nuranwst 11o 1. (2), B KOTOPOM

OJIOK MUTaHMS AOTIOTHUTEIBHO CONEPIKUT:

MEPBYI0 CXEMHYI0 IulaTy (MEepBYK0 CXEMHYK IuiaTy 76), Ha KOTOPOH BBITIOJHEH

COEMHUTEID,
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BTOPYIO CXEMHYIO IUIaTy (BTOPYKO CXEMHYIO mjiaty 77), KOTOpas OTCTOUT OT IEPBOM
CXEMHOM IIaThI, U Ha KOTOPO! BBIITOJIHEHBI KOHAEHCATOP U YCTPOMCTBO YIPABJICHUS, U

NPOBOASINUIN 37€MEHT (MPOBOASIIUI 31eMEHT 78), KOTOPBIN 3JIEKTPUYECKH COETUHSET
MEPBYIO CXEMHYIO IUIATy U BTOPYK) CXEMHYIO ILJIaTy.

[0095] B coorBercTBUHM C II. (3), IOCKOJNBKY COEIUHUTENb M YCTPOHCTBO YIIPABIIEHHUS
BBIMOJTHEHBI HA PA3HBIX CXEMHBIX IUIATaX, TO CTENEeHb CBOOOIBI NMPH Pa3MELICHUU SIBIISETCS
BBICOKOH. bojee TOro, moCKoJbKy 4acTOTa Cpe3a CHUXKAETCA PE3UCTUBHOM COCTaBIISIOLIEH
MIPOBOJSLIETO 3JIEMEHTA, TO XapPaKTEPUCTUKA MOAABJICHUs] IIyMOB MOBBIIIAETCS.

[0096] (4) Brnok nuranus o 1. (1) wiu (3), B KOTOpOM

nepBasi CXeMHasl IJlaTa BBINOJIHEHA CO CTOPOHBI OJJHOTO KOHLIA MCTOYHHMKA MHUTAHUS B
IPOAOJIBPHOM HaIpaBJIEHUH, U

BTOpasi CX€MHas IUlaTa BBINOJHEHA CO CTOPOHBI APYroro KOHLA B MPOAOJBHOM
HaIpaBJICHUU.

[0097] B cootBercTBUM C 1. (4), TOCKOJBKY MepBasi CXEMHasl IIaTa U BTOpPasi CXEMHas
IJiaTa BBINOJHEHbl C MPOTUBOMOJOKHBIX CTOPOH MCTOYHHMKA IUTAaHUS B IPOJOJBHOM
HAIPaBJIEHUH, TO MOKHO O0ECIIEUNTh JJTUHY MPOBOASIIEro djaeMenTa. ClienoBaTelbHO, MOYKHO
YBEJIMYUTD PE3UCTUBHYIO COCTABJISIOLIYIO TPOBOSALLETO 3JIEMEHTA.

[0098] (5) ok nuranust o 1. (1) wnu (3), B kKoTOpOM

nepBasi CXeMHasl IJaTa BBIOJIHEHA CO CTOPOHBI OJJHOTO KOHLIA MCTOYHMKA MHUTAHUS B
MOTIEPEYHOM HalpaBIeHUH, U

BTOpasi CXEMHasl IUlaTa BBIIOJHEHA CO CTOPOHBI APYroro KOHIA B IONEPEYHOM
HaIlpaBJICHUU.

[0099] B cootBercTBUM C M. (5), MOCKOJBKY MepBasi CX€MHasl IUIaTa U BTOpasi CXeMHas
IJ1aTa BBINOJIHEHbl C IPOTUBOMNOJOXKHBIX CTOPOH MCTOYHMKA IHUTaHUS B IONEPEYHOM
HAIpaBJICHUH, TO MOXXHO OOECIEYHTh JJIMHY NPOBOASALIECTO djeMeHTa. ClenoBaTenbHO, MOXKHO
YBEJIMYUTD PE3UCTUBHYIO COCTABJISAIOLIYIO TPOBOISAILETO HJIEMEHTA.

[0100] (6) Bnok nutanus no modomy u3 mi. (1) u (3)-(5), B koropom

OJIOK TUTaHUS JOMOJIHUTEIbHO CONEP’KUT, MO MEHbIIEH Mepe, YTO-TO OJIHO U3
nepexirouaTesis (MCIOMHUTEIBHOrO y3ia 14), KOTOPbIM MOXKET YIPaBJSATh IOJb30BATEb, U
natyuka (matyuka 15 BmOXa), KOTOPBIA BBIMOJHEH C BO3MOJKHOCTBIO BBIJAYH BJIBIXATEJILHOTO
JIeVCTBUS MMOJIb30BATEIIS, U

NEePEeKIYaTeNb WIN JATYUK BBITOJHEH HA BTOPOUM CXEMHOH IIaTe.

[0101] B coorBercTBHU € 1. (6), MOCKOJBKY NEPEKIFOUATENb WM AATYHK BBITOJHEH Ha
BTOPOM CXEMHOM Iuiare, TO MOCPEACTBOM KOHJEHCATOPA MOXKHO TaKXKe CIUIAKUBATh
3JIEKTPOCTATUYECKUN WIyM, HAmpUMeEp, CTATHYECKOE 3JIEKTPUYECTBO, MOCTYMAMOLIUN uepes
NEePEKIH0YaTENb WIHN JATYHK.

[0102] (7) bnok nutanus no modomy u3 mi. (1) u (3)-(6), B koTopom

OJIOK MUTaHMS AOTIOTHUTEIBHO CONEPIKUT:

nepeKIrovaTeNb (MCIIOHUTENbHBIN y3e 14), KOTOPBIM MOXKET YIPABISATh MOJIb30BATEND,
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naT4uk (maTyuk 15 BAOXa), BBIMOJHEHHBIH C BO3MOXKHOCTBIO BBIJAUU BABIXATEIBHOTO
JIeVCTBUS MOJBb30BATENIS, U

NEPEKIIF0YATEeNb U JaTYUK BBITOJIHEHBI HA BTOPOU CXEMHOM IuIaTe.

[0103] B coorBercTBuu ¢ 1. (7), MOCKOJBKY MEPEKIIOYATENb U AATYUK BBITOJHEHBI HA
BTOPOl CXEMHOH Iuiare, TO TOCPEACTBOM KOHAEHCATOpa MOKHO TaKXKe CIJIaXXUBaTh
3JE€KTPOCTATUUECKUN IYM, HAaNpUMeEp, CTATHUECKOE B3JIEKTPUUYECTBO, OT MNEPEKJouaTess WU
JATYHKA.

[0104] (8) Byok nuranust 1o 1. (7), B KOTOPOM

BTOpasi CXEMHasl IUlaTa MMEeT MEePBYI0 OCHOBHYIO IMOBEPXHOCTh (MEPBYID OCHOBHYIO
MIOBEPXHOCTh 77a) M BTOPYKO OCHOBHYIO TMOBEPXHOCTbH (BTOPYEO OCHOBHYIO NMOBEPXHOCTH 77b),
KOTOpasi o0paTHa NMEPBON OCHOBHOM MOBEPXHOCTH,

NEePEKJIF0YaTENb BBINIOJHEH HA IEPBOM OCHOBHOH NMOBEPXHOCTH, U

JATYMK BBIMIOJIHEH HA BTOPOW OCHOBHOU MOBEPXHOCTH.

[0105] B coorBercTBUU € 1. (8), MOCKOJBKY MEPEKIIOYATENb U AATYUK BBITOJHEHBI HA
Pa3HBIX IOBEPXHOCTSX BTOPOH CXEMHOH IUIaThl, TO MOXHO OrPaHHUYUTH (POPMHUPOBAHUE
3HAQYUTENBHOIO  IIyMa  M3-3a  CIOXKEHMsSI  3JIEKTPOCTATHYECKOrO  IIyMa, BHOCHUMOTIO
VCIIOJTHUTEJIBHBIM Y3JIOM, U 3JIEKTPOCTATUYECKOIr0 IyMa, BHOCUMOIO JaTYNKOM BJOXA.

[0106] (9) Brnok nuranust 1o 1. (8), B KOTOpOM

KOHJIEHCATOP BBIMIOJIHEH Ha BTOPOW OCHOBHOM MOBEPXHOCTH.

[0107] B cootBercTBHH ¢ 1. (9), HOCKOJIBbKY KOHAEHCATOP U MEPEKITIOYATENN BBITOJIHEHbI
HAa Pa3HbIX MOBEPXHOCTAX IUIATHI, TO MOXKHO OOECHEUUTbH MPOCTPAHCTBO IJISI PACIIOJNIOKEHHUS
KOHJIeHcaTopa. bornee Toro, MOXXHO OTHAEIUTb KOHAEHCATOP OT MEPEKIHYaTelis, KOTOPBIH,
OUEBHUJIHO, CTAHOBUTCSI MAapIIPYTOM IOCTYIUIEHHUs DJIEKTPOCTATHYECKOTO IIyMa, TaK Kak
NepeKIIoYaTeNb JODKEH BBIXOAUTh Hapyxy. CienoBaTebHO, MOKHO OTPaHUYHUTh MPOHUKAHNE
3JIEKTPOCTATHYECKOrO IIyMa K IIOBEPXHOCTH, COAEp’Kallell CMOHTUPOBAHHBI Ha HeEH
KOHJIEHCATOP.

[0108] (10) bnok nuranus no grodomy u3 1. (1) u (3)-(9), B koropom

ONOK mNUTaHMUSA JOMOJHHUTEJIBHO COAEPKUT pe3uctop (pesuctop 73), KOTOPBIA
MOACOENUHEH IIOCIENOBATEIbHO MEXAY COCIMHUTENEM M TOYKOW COEAUHEHUS MEXIY
TOKOTIIPOBOJIOM M BXOJJTHOW CTOPOHOM KOHJEHCATOPA.

[0109] B cootrBerctBum ¢ 1. (10), MOCKONBKY PE3UCTOP BBIMOJHEH HEMOCPEICTBEHHO
nepen KOHAEHCATOPOM, TO 4acTOTa Cpe3a CHUKAETCS PEe3UCTUBHON COCTABJISIOLIEH PE3UCTOpa.
CnenoBaTrenbHO, XapaKTepUCTHKA MOJABJIEHUs] LIYMOB IOBbILIAeTCs. bojee TOro, mocKoOJbKY
PE3UCTOP CHUXKAECT HANPSLKEHHE, TO MOXHO MPEIOTBPATUTH MOAAYy BBICOKOIO HAIpPSDKEHUs Ha
YCTPOMCTBO YIIPABJICHUS.

[0110] (11) bnok nuranwms mo 1. (10), B kKOTOpOM

PE3UCTOP BBINOJIHEH HA MEPBOU CXEMHOM IUIaTe.

[0111] B coorBerctBuu ¢ 1. (11), MOCKONBKY PE3UCTOP BBIMOJIHEH HA MEPBOI CXEMHOMN
njare, B OTJIWYHE OT Cy4as BBINOJHEHMs PE3UCTOpPAa Ha BTOPOM CXEMHOH IUIaTe, Ha KOTOPOU

BBITNIOJIHEHO YCTpOﬁCTBO yYHOpaBJC€HUsA, TO MOXXHO YMCHBIIUTh KOJIMYECTBO TCILJIA, BBIACISICMOIO
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BTOPOM CXEMHOM IIaTOM.

[0112] (12) bnok nutanus no nm. (1)-(11), B koropom

€MKOCTb KOHJI€HCATOpa cocTasisieT | MkD uiu MeHee.

[0113] B coorBerctBuu ¢ m. (12), mocpeacTBoM BbIOOpa KOHAEHCATOPA, HUMEIOLIEro
JAOCTATOYHYIO €MKOCTb, TPeOyIOLyrocs aysi OloKa MUTAHUS Ui a3PO30JbHOTO HHIAJSITOPA,
MOXKHO HU30€KaTh YBEJINYEHHs pa3Mepa OJI0Ka MUTAHUS.

[0114] (13) bnok nuTtanus st a3p0o30bHOTO uHrajsiropa no . (1)-(12), B koropom

€MKOCTb KOHJIeHcaTopa cocTasisieT 0,1 Mk® unu meHee.

[0115] B coorBerctBuu ¢ 1. (13), mocpencTBoM BbIOOpa KOHAEHCATOPA, UMEIOLIETO
JIOCTATOYHYI0 €MKOCTh, TPEOYIOIIYIOCS IJIsi OJIOKAa MHUTaHUs U a3pO30JbHOTO HMHIAJSITOPA,
MOJKHO M30€KaTh yBETUYEHUs pa3Mepa OJIoKa MUTAHUS.

[0116] (14) Bbnox mnwuraHus (O6mok 10 mHUTAaHWS) AN a3PO30JILHOTO HHTAJIATOPA
(aspozonbHOTO HMHTANISATOpA 1), TPU 3TOM OJIOK MUTAHUS COAEPIKHT:

UCTOYHUK NMHUTAHUs (ICTOYHUK 12 NMUTAHUS), BBITOJIHEHHBIH C BO3MOXKHOCTBIO Pa3psIKU
SHEPruM B Harpy3ky (Harpy3ky 21) mms oOpa3oBaHHs a’3po30Jsl U3 HCTOYHHKA a3PO30Jis
(nctouHmKa 22 a3p0o30.);

coenuHuTenb (y3en 43 BBIBOJOB ISl 3apSAAKH), BBIMOJHEHHBIH C BO3MOXKHOCTBIO
3JIEKTPUYECKOTO COEAMHEHHUS! C BHEIIHUM HCTOYHMKOM NHTAHUs (BHEIIHMM HCTOYHHUKOM 60
IUTaHUs); U

ycTpoiictBo ympamieHuss (Onmok 50 ympaBieHus W 3apsiiHOE  yCTPOHCTBO  13),
BBIITOJIHEHHOE C BO3MOKHOCTBIO YIIPABJIEHHs], [0 MEHbIIEH Mepe, YeM-TO OIHUM M3 3apsiiku U
pPa3psAOKY UCTOYHUKA MHUTAHUS WM BBIOJHEHHOE ¢ BO3MOKHOCTBIO MPEOOPa3OBaHMs SHEPTHH,
KOTOpasi HOJBOJUTCS U3 COEAMHUTENS, B SHEPTHIO [Tl 3apSAAKH UCTOYHHUKA MTUTAHUSA, TIPHUEM

NHUTaHMS JOMOJHUTENIBHO COEPKHUT KOHAeHCATOp (IepBblil KOHAEHCAaTop 74 uiM BTOPOH
KOHJIEHCATOp 75), KOTOPBII BBINOJHEH MEXIYy COEIUHUTENEM U YCTPONHCTBOM YIpaBJICHUS
TAKUM 00pa3zoM, YTOOBI MOACOSTUHSITHCS MAPAJIIENIBHO ¢ YCTPOWCTBOM yIIPaBJIEHUS, U

KOHJIEHCATOP BBINOJHEH C BO3MOXKHOCTBIO  (DYHKUIMOHHUPOBaHHMS B  Ka4deCcTBE
CTJIAKUBAIOIIEr0 KOHAEHcaTopa W (uibTpa MNPOINYCKAHWS HIKHHX YacTOT B OTHOLICHHH
SHEPTHH, KOTOPask MOABOAUTCS U3 COSAMHUTENS B yCTPOWCTBO YIIPABJICHUS.

[0117] B cootrBerctBuu ¢ 1. (14), MOCKOJBKY KOHIEHCATOP, KOTOPBIA BBITIOJTHEH MEXKIY
COEMHUTENIEM U YCTPOHCTBOM YIpPABIEHHS TaKHUM 00pa3oM, 4YTOOBI MOJCOCAMHSATHCS
NapajIeIbHO C YCTPOHCTBOM YIIPABIIEHHS], BBINOIHEH ¢ BO3MOXKHOCTBIO (PYHKLIMOHHPOBAHUS B
Ka4eCTBE CrJAKUBAIOIIEr0 KOHACHCAaTOpa W (UIbTpa TNPOMYCKAHUS HHXKHMX YacTOT B
OTHOILIEHUH 3HEPTUH, KOTOpas MOABOIUTCS M3 COCOMHHUTENS] B YCTPONCTBO YIPABICHUS, TO
MOXKHO CTaOMIM3UpPOBaTh HANPSDKEHHE, MOJUIeXkKAlee BBOAY B YCTPOHCTBO YIPABICHUS.
CrnenoBarenbHO, MOXKHO OrpPaHMYUBATH BBOJ BBICOKOYACTOTHBIX ILIYMOB B YCTPOMCTBO
yTIPaBJICHUS.

[0118] (15) bnok nuranus no 1. (14), B koropom

ONOK NHTaHWS JOMOJNHUTENBHO COAEPIKHUT pe3uctop (pesucrop 73), MOACOECTUHEH

MOCJIEAOBATEIBHO MEXAY COCIMHUTENEM M TOUKOM COEIUHEHUS MEXAYy BXOJHOW CTOPOHOMU
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KOHICHCATOpAa M TOKOIMPOBOAOM (MPOBOASIIMM 3JIEMEHTOM 78), KOTOPBIA 3JIEKTPUYECKH
COEANHSIET COCIMHUTENb U YCTPOUCTBO YIPABJIEHUS.

[0119] B coorBerctBum ¢ 1. (15), MOCKONBKY PE3UCTOP BBIMOJHEH HEMOCPEACTBEHHO
nepen KOHAEHCATOPOM, TO 4acTOTa Cpe3a CHUKAETCS PE3UCTUBHON COCTABJSIOLIEH PE3UCTOpA.
CnenoBaTrenbHO, XapaKTepUCTHKA MOAABJICHUs LIYMOB IOBBbILAETCS. bojee TOro, mockoabKy
PE3UCTOP CHUXKAET HANPSDKEHHE, TO MOXKHO MPEIOTBPATUTh MOAAYy BBICOKOTO HAIpPSDKEHUs] Ha

YCTPONCTBO YIPABJICHUS.
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P®OPMYVYJIA U3OBPETEHUA

1. bnok nuTanus 475 a3pO30JIbHOIO HHTAJIATOPA, COACPIKALLNN:

UOHHO-JIMTUEBBIA  AKKYMYJISITOP,  KOTOPBIM  SIBJISIETCSl ~ UCTOYHHMKOM  IHMTaHUs,
BBIITOJIHEHHBIM C BO3MOKHOCTBIO Pa3psAKU SHEPrHUH B Harpy3Ky Ui 0Opa3oBaHUsS adpo30Jisd U3
HCTOYHHKA a3pO30JId,

COEIMHUTEIb, BBINOJIHEHHBIN ¢ BO3MOKHOCTBIO 3JIEKTPUYECKOTO COEIUHEHNUS C BHEIIHUM
UCTOYHUKOM NUTAHUS,

3apsiTHOE YCTPOWCTBO, BBIMOJHEHHOE C BO3MOJKHOCTBIO MpeoOpa3oBaHUsl SHEPTUH,
KOTOPasi MOABOAUTCS U3 COEAUHUTENSA, B SHEPTHIO AJIsA 3aPsIAKYU UCTOYHUKA TUTAHUS; U

ONOK ymHpaBJIeHUs, KOTOPBIA BBINOJHEH C BO3MOXKHOCTBIO VIPABJICHUS pPa3psAKON
VCTOYHMKA MUTAHUS B HATPY3Ky U KOTOPBIN SIBISETCS KOMIIOHEHTOM, OTAENBHBIM OT 3apsIHOTO
YCTPOMCTBA, NPUYEM

OJIOK MUTAHHS AOTIOTHUTEIBHO CONEPIKHUT:

TOKOIIPOBOJ, KOTOPBIN 3JIEKTPUYECKU COEANHSET COENHUTEND U 3aPsAHOE YCTPONUCTBO U
KOTOPBIN BBIINOJIHEH C BO3MOXHOCTBI) MOAAYM SHEPIUH, KOTOpas BBOAUTCA U3 COCAUHUTENS, B
3apsAHOE YCTPOUCTBO,

CIUI’KUBAIOIINMI KOHJEHCATOP, KOTOPBINM BBIMOJHEH MEXIY COCIMHUTENEM U 3apsIHbIM
YCTPOWCTBOM C NMOACOEAUHEHUEM MAPAJUIENIBHO C 3apPsAHBIM YCTPOUCTBOM,

NEPBYIO CXEMHYIO IUIAaTy, HA KOTOPOH BBINOJHEH COCIUHUTEID,

BTOPYHO CXEMHYIO IJIaTy, KOTOpPasi OTCTOUT OT MEPBOM CXEMHOM IJIaThl U HA KOTOPOH
BBITIOJIHEHBI CIUIAYKUBAIOIIMN KOHAEHCATOP U 3apsiAHOE YCTPOMCTBO; U

MPOBOJSLIUN 3JIEMEHT, KOTOPBIA 3JIEKTPUYECKH COEAUHSET MEPBYK) CXEMHYIO IUIATy U
BTOPYIO CXEMHYIO ILJIaTYy.

2. bnok nuTanus 1o 1. 1, B KOTOpoM

nepBasl CXeMHasl IJIaTa BBINOJHEHA CO CTOPOHBI OJAHOIO KOHILIA MCTOYHUKA IHUTAaHUS B
IIPOJIOJIBHOM HAIIPABJIEHUH, U

BTOpasi CX€MHas IUlaTa BBINOJHEHAa CO CTOPOHBI APYroro KOHLA B MPOAOJBHOM
HaIlpaBJICHUU.

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

nepBasi CXeMHasl IJIaTa BBINOJHEHA CO CTOPOHBI OAHOIO KOHILIA MCTOYHUKA NHUTAHUS B
MONEPEYHOM HaIPaBJIeHUH, U

BTOpasi CXEMHasl IUIaTa BBIIOJHEHA CO CTOPOHBlI JPYroro KOHIA B IONEPEYHOM
HaIpaBJICHUU.

4. bnok nuTaHus No JmodoMy u3 mi. 1-3, B KOTopoM

OJIOK MHUTaHUS JAOMOJHHUTENBHO COAEPIKUT MO MEHBLIEH Mepe OFHO U3 MEePeKIIF0YaTels,
KOTOPBIM MOKET YIPAaBJATH MOJIb30BATENb, U AATYMKA, KOTOPBIM BBIIIOJHEH C BO3MOXHOCTBIO
BbI1a4U BJBIXAaTEJIBHOIO AEHCTBUS MOJIB30BATENS, TPUIEM

NEPEKIIFYaTeNb WIN JATYUK BBITOJIHEH HA BTOPO CXEMHOM IIaTe.

5. bnok nutanus no mobomy u3 nm. 1-4, npuyem

OJIOK TTUTaHMS AOMOJIHUTECJIBHO COACPIKUT!.
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NEPEKIIFYaTENb, KOTOPBIM MOXKET YIPABJATD MOJIb30BATEINb, U

JATYUK, BBIIOJHEHHBIH C BO3MOXKHOCTBIO BBbIJa4M  BJIBIXaTEJIBHOIO ACUCTBUS
MOJIb30BATES], IPUYEM

NEPEKIIFYATENb U JaTYUK BBINOJIHEHBI HA BTOPOH CXEMHOM IuIaTe.

6. biok nuTaHus Mo 1. 5, B KOTOPOM

BTOpasi CXEMHasl IUlaTa MUMEET MEPBYIO OCHOBHYKO IOBEPXHOCTb M BTOPYIO OCHOBHYIO
HOBEPXHOCTh, KOTOpasi 00paTHa MepBOi OCHOBHOMN IMMOBEPXHOCTH,

NEPEKJIF0YATENb BBIMIOJHEH HA IEPBOM OCHOBHOHN MOBEPXHOCTH, U

NATYMK BBIOJHEH HA BTOPOW OCHOBHOM MOBEPXHOCTH.

7. bnok nutanus 0o 1. 6, B KOTOPOM

CIJIa’KUBAIOIINI KOHAEHCATOP BBIMOJHEH HA BTOPON OCHOBHOM NMOBEPXHOCTH.

8. byiok nutanus o modomy u3 nim. 1-7, B KoTopom

ONMOK TMUTAaHUS  JOTOJHUTENBHO COAEPKUT PE3UCTOpP, KOTOPBIH IMOACOCOUHEH
MOCJIEIOBATEIbHO MEXAY COCIUHMTENIEM M TOYKOM COEIMHEHUs MEXAY TOKONPOBOAOM U
BXOIHOW CTOPOHOM CrIaXKUBAOILEr0 KOHIEHCATOPa.

9. bnok nutanus 0o 1. 8, B KOTOPOM

PE3UCTOP BBHINOJIHEH HA NEPBOH CXEMHOM IUIaTe.

10. byok nutanus o modomy u3 mi. 1-9, B KoTopom

€MKOCTb CIVIAKMBAIOLIErO KOHJAEHCATOpa cocTaBisieT 1 Mk® uinu Menee.

11. bnok nutanus o modomy u3 . 1-10, B koTopom

€MKOCTb CIVIAXKUBAOLIEro KoHAeHcaTtopa coctasiisaeT 0,1 Mk® unu MeHee.

12. bnok nutanus o modomy u3 . 1-11, B koTopom

CIUIAKUBAIOIIMM  KOHACHCATOP TMOACOEAUMHEH B JIMHUM IEepefadyd SHEPrUu  MEXIy
MCTOYHHKOM ITUTAHUSI U COETUHHUTENEM Oe3 MepeKouaTels.
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OTYET O IATEHTHOM IIOUCKE  fHomep espasutickoii saapxin:
(crates 15(3) EATIK 1 npaBuiio 42 TTaTeHTHON MHCTPYKLMH K

EAIIK) 202090078

A. KTACCU®UKALIUA ITPEAMETA U30BPETEHUS:
A24F 47/00 (2020.01)
H02J 7/00 (2006.01)
HO2H 7/20 (2006.01)

CornacHo MexayHapoaHO#H naTeHTHOM Knaccudukannu (MIIK)

5. OBJIACTB IIOUCKA:

[IpocMoTpenHas JoKyMeHTauus (cucreMa knaccudukauuu U uaaekcel MITK)

IA24F 47/00, A24F 13/08, A61M 15/00, A61M 15/06, A61M 16/00, H02J 1/02, H02J 7/00 — 7/14, H02J 7/34 — 7/36, HOIM 10/44, HOIM|
10/46, HO1M 2/10, HO2H 7/20, H02J 50/12, HO4R 25/00, F22B 1/28

DneKTporHas 6a3a AaHHbBIX, MCHOJIB30BABIIAICS NPHU MOKUCKE (Ha3BaHHE 6a3bl M, €CIH, BO3MOXKHO, HCIOJIb3YEMBIE MOMCKOBBIC TEPMUHBI)
[EAPATIS, Espacenet, J-PlatPat

B. JOKYMEHTDI, CHUTAIOUIHECS PEJIEBAHTHBIMHU

Kareropus* CChUTKH Ha JOKYMEHTBI C YKa3aHHEM, TIe 3TO BO3MOKHO, PE/IEBAHTHLIX YacTel OtHOCHTCS K MYHKTY Ne
A JP 2015-500647 A (SIS RESOURCES LTD.), 08.01.2015, onucauue, ¢ur. 15 1-12
A WO 2017/175218 A2 (NEXVAP SA), 12.10.2017, onucauwue, ¢ur. 6 1-12
A JP 2014-512207 A (CHONG CORPORATION), 22.05.2014, onucanue, ¢ur. 15-17 1-12
A JP 2018-174123 A (NITTO DENKO CORP.), 08.11.2018, onucanue, ¢ur. 2 1-12

D HOCICAYIOMNE JOKYMCHTB! YKa3aHbl B IPOAOIDKEHUH

«T» - Gonee NO3AHHI JOKYMEHT, ONyGNHKOBAHHBIH NIOCNE NATH MPUOPHTETA K
* Oco6ble KaTErOpUM CCHUIOYHBIX JOKYMEHTOB, AUHKA JIOKY > ony A pHop

«A» - IOKyMEHT, ONIPEAENAOWMHA OOLIMIA yPOBEHD TEXHUKH NPHBEAEHHBIA /IS NOHMMAHNA H30GPETEHHA
«D>» - JOKYMEHT, IpHBEICHHBIN B €BPA3HICKON 3a3BKe «X» - IOKYMEHT, MMeIoImuit HanGonee GIM3K0e OTHOILEHHE K MIPEAMETY NOUCKA,
«E» - Gonee paHHMH JOKYMEHT, HO ONyG/IHKOBAHHLIA HA AATY NOAAYH nopoyaluii HOBU3HY WM H300peTaTe bCKUIl YPOBEHD, B3ATHIN B OTAENHHO-

eBpasHiiCKON 3a4BKH UM NOCAE Hee v cTH " 6 6
«O» - IOKYMEHT, OTHOCAIIMHCA K YCTHOMY PacKphITHIO, 3KCTIOHMpO- «Y» - BOKYMEHT, UMeroimii HanGonee 61M3k0e OTHOIIEHUE K IPEAMETY MOHCKA,
BAHMIO M T.1. nopovaui H306peTaTenbCKHil ypOBEHb B COYETAHHHM C APYTHMH JI0KYMEH-

"P" - IOKYMEHT, OMY6IMKOBAHHEIH /0 AaThi NOJA4YH eBPasuiicKoM TaMH Toll ke KaTCrophH

3afBKH, HO NI0C/IE ATH] MCTIPAIIMBAEMOTO NIPHOPHTETA" (<3 - LOKYMEHT, ABIIAIOUINHCA MATCHTOM-aHAIOrOM
«L» - AOKYMEHT, NPHBEACHHBIM B IPYIUX LENIX

Jata npoBeieHHs nareHTHOro noucka: 22/04/2020
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