woO 2011/115531 A1 I 0O OO0

(12) MEXKIYHAPOJHASI 3AAABKA, OITYBJIMKOBAHHAS B COOTBETCTBHH C
JOI'OBOPOM O ITATEHTHOMH KOOIIEPAIIMU (PCT)

(19) Bcemupuas Opranuzanus
Hnreiextyasnoii Coberpemmoc 0.0 O
(10) Homep MexayHAPOAHOH My OJIMKAIIAN

MexayaapoHoe 010po
WO 2011/115531 Al

(43) JaTa Me:kIyHAPOIHON N0 IHKaANAN
22 cenrsiops 2011 (22.09.2011)

(51) MexayHapoaHas HATCHTHAN KJIACCH PUKALHSA: 69-245, ExatepunOypr, 620076, Ekaterinburg (RU).

HO3K 3/57 (2006.01) AG6IN 1/39 (2006.01) OIIENKOB, Esrenuii Ouerosuu (OSCHEPKOV,

. ) Evgeny Olegovich); yr. bonpmakosa, 12-821,

(21) Homep mexaynapoanoii 3assskun: PCT/RU2011/000185 ExatepunGypr, 620100, Fkaterinburg (RU).
(22) I[aTa Mewyﬂapo)IHoﬁ MOJAYM: qEPEMHI)IX, BHKTOp AH}IpeeBI/I‘I (CHEREM-
24 mapra 2011 (24.03.2011) NYKH, Viktor Andreevich); yn. Komcomounnsckas, 48,

. Bomemot Uctok, Criceprckuii paiioH, CBepanoBcKas

(25) H3pik mopaym: Pyccxuit 0611, 624006, Bolshoi Istok (RU).

(26) A3bIk mybomKAIH: Pycckudt  (74) Aremt: TEJKOBA, Huna Jvutpuesna (DEDKOVA,

(30) JlanHbIC 0 NPHOPHTETE: Nina Dmitrievna); yi1. Bocrounas, 33-06, ExarepunCypr,
2010108513 09 mapra 2010 (09.03.2010) RU 620100, Ekaterinburg (RU).

(71) 3asBHTEIb (01 6CEX VKAZAHHBIX 20CYOAPCMS, KpOME (81) VkazamHble rocyAapcTBa (eciu He yKa3ano unaue, Ond
US): OTKPBITOE AKIIHOHEPHOE OBIIECTBO Kasxcoo2o euoa nayuonanvroi oxpanv): AE, AG, AL,
"YPAJIbCKUI OINTHKO-MEXAHAYECKUIT BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
SABOI[" UMEHH 3.C. SIJTIAMOBA" (OAO "1O DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM,
vvy0M3n) (OTKRYTOE AKTSIONERNOE OB- GT, HN, HR, HU, ID, IL, H\I, IS, JP, KE, KG, KM, KN,
SCHESTVO "PROISVODSTVENNOE OBIEDINE- KP, KR, KZ, LA, LG, LK, LR, LS, LT, LU, LY, MA,
NIE" URALSKII OPTIKO-MECHANICHESKII ZA- MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
VOD" IMENI E.S. YALAMOVA" (OAO "PO" NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC,
UOMZ™) [RURUJ:  yr  Boctousas,  33-6 SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
ExarepunGypr, 620100, Ekaterinburg (RU). TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) M3obperarern: BEJISIHKHAH, Epremmii ITapiosua (84) VYkazamHble rocyaapcTBa (eciu He yKasano unaue, Ond

(BELYANKIN, Evgeny Pavlovich); yr. Ioxonmas, Kasicooeo euoa pecuonaneuoi oxpanet): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ,

[npooonxcenue na credyrouseli cmpanuye]

(54) Title: DEVICE FOR FORMING A BIPOLAR SIGNAL
(54) Haspanue uzo6perenus : YCTPOMCTBO ®OPMHPOBAHMS BUITOJISIPHOI'O CUTHAJIA

(57) Abstract: The invention relates to the field of medical technology, specifically to defibrillators, and can be used in
medical institutions for reanimation, cardio surgery and intensive therapy departments and for departments of emer-
gency aid, and also in pre-hospital stages of medical aid. The device for forming a bipolar signal comprises an electric
power accumulator, electronic controllable switches which commutate said electric power, and a circuit for control-
ling said switches. In order to form a signal of positive and negative polarity, an electric power accumulator, which is
connected to a circuit of consecutively connected switches, is set up. Each of the switches is connected in parallel to a
resistor. The circuit for controlling the switches in order to change the pulse shape controls the connection of the elec-
tronic switches and circuit for forming the bipolar signal. The circuit for forming the bipolar signal consists of four
switches consecutively connected to the electric power accumulator and to the circuit for changing the pulse shape in
such a manner that, when the first and fourth switches are connected up, a current via a load flows in the direction
forming a signal of positive polarity and, when the second and third switches are connected up, a current via a load
flows in the direction forming a signal of negative polarity. The signals for controlling the electronic switches comes
from the control circuit for forming the bipolar signal. The technical result of the present invention comprises simpli-
fying the electric circuit.

(57) Pedepar: U300pereHre OTHOCUTCS K 00TACTH MEIUITMHCKON TCXHUKH, a IMECHHO, K AeQUOPHIIIATOpAM U MOKET
HalTU NPUMEHEHUE B MEJMIIMHCKUX YUPEHKICHUAX JIIST OTICICHUN peaHUMalluu, KapIuo- XUPYprUH, HHTCHCHBHOM
TEpanuy, OTICICHUN HEOTIOXKHOH CKOPOH MOMOIIY, a TaKXKE Ha JOTOCIUTANBHBIX JdTamax MEIUIUHCKOH IOMOIIH.
Ycerpoticteo  GopMupoBaHus  OHIONAPHOTO  CHTHANA  COJACPKUT  HAKOMUTETh  JTICKTPHUCCKOM  JHCPTHU,
KOMMYTHPYIOIIUC €€ JICKTPOHHBIC YIPABIACMBIC KIFOUH U CXEMY YIIPABICHUS dTUMH KiIrouaMu. s GpopMuposanus
CHTHaNIa MOJIOKUTENLHOH U OTPUIIATENLHOH MOIAPHOCTH, YCTAHOBICH OJIUH HAKOIMUTEND DJICKTPHUUECKON dHEPrum,
KOTOPBIH COCJIMHEH C IIENbI0 OCIEIOBATEIRHO COCJNHEHHBIX Kintoueh. Kaxiplil u3 kntouel napaineinbHo BKIIOUYEH C
pesucropoM. CxeMa yIpaBlIcHHs KITIOYAME JIJIs U3MECHCHHs (DOPMBI UMITYITbCA YIIPABIICT BKIFOUCHUEM IICKTPOHHBIX
KmroueH U 1ensio GopMupoBaHus OumonspHOTO curHama. llens GopMupoBanus OUIOIAPHOTO CHTHATA COCTOHT U3
YETBIPEX KIIOYEH MOCIE0BATEABHO COCIUHEHHBIX ¢ HAKOMUTEIEM AIICKTPUUCCKOU JHEPTHU U IEMBI0 H3MEHCHHUS
(hOPMBI UMITYTTHCa TAKUM 00pa3oM, 4To Ipu
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UG, ZM, ZW), eppasmiickuii (AM, AZ, BY, KG, KZ,

MD, RU, TJ, TM), espouetickuii natear (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL,
PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Ony0JuKoBaHa:

C OMUEMOM 0 MENCOVHAPOOHOM noucke (cmamvs 21.3)

00 ucmeuenus Cpoka Ona  usmenenus  opmyivl
uzobpemenus u ¢ ROBMOPHOU nybnuxayuen 6 ciyuae
noayuenus usmenenuli (npasuno 48.2(h))

¢ unopmayueli 0 npocebe S0CCMAHOBNEHUS NPAS HA
npuopumem 8 OMHOUEHUI OOHO20 ULU OORee Yem 0OHO2O0
npumsazanus Ha npuopumem (npasuna 26bis.3 u 48.2(b)

(vii)

3aMBIKAaHUH [IEPBOTO H YETBEPTOTO KIIOYEH TOK 4epe3 Harpy3Ky IIPOTEKAcT B HANPABICHUH, (OPMUPYEMOM CHTHAI
IOJOXKHUTENBHOH MOJSIPHOCTH M IIPH 3aMBIKAHHK BTOPOTO H TPETHETO KIIOUEH TOK depe3 HarpysKy IPOTEKacT B
HalpaBIcHUU, (OPMHPYEMOM CHI'HAT OTPHIATENbHOH momsgpHocTH. CHTHAIBl Ha YIPaBICHHE JIICKTPOHHBIMU
KJIIOYaMH HOCTYHAIOT OT CXEMBl YIIPAaBICHUS Il (GOPMHUPOBAHUA OUIOIIAPHOTO CHTHald. TEXHHYECKHH PE3yiabTaT
HACTOSIIET0 H300PETCHUS 3aKII0Ya€TCA B YIPOIIEHUH IEKTPHUECKOH CXEMBI.
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YcTponctBo hopMupoBaHus 6UNoNApHOro curHana

N3o0bpeTeHne otHocUTCA K obnacTu MG,D,VMI/IHCKOM TEXHUKN, a
MMEHHO, K AedubpunnsTopam, W MOXET HaWTU NPUMEHEHVE B
MEAVLUMHCKUX YYPEXOAEHWsX, AN OTAeneHWA peaHumauun, Kapauo-
XUPYpPruv, WHTEHCMBHOW Tepanuu, OoTAeneHnn HEOTMOXHOM CKopou
MOMOLLK, & TaKxXe Ha [orocnuTanbHbIX 3Tanax MeauLMHCKON NOMOLLM.

dedunbpunnatop npegHasHavyeH ANA KyNUpoBaHUA HapyLUeHWR
puTMa cepaua C MOMOLLbK 3NEKTPUYECKOro MMNynbca, a Takke Ans
perncTpaumum n nHaMKaumMm Ha MOHUTOPE GUOBMEKTPUYECKUX NOTEHLMANoB
cepaua. lMpubop MOXeT ucnosb3oBaTbCA Kak AnNS peaHmmauMOHHux
MEPONPUSATUI, TaK 1 NPU NNIAHOBOM BOCCTAHOBIEHUN pUTMa.

HOedbubpunnartop obecneunsaerT:

- bopmumpoBaHne OBuUNoNApHOro TepaneBTUYeckn 3PPEKTUBHOIO
UMNynbca MUHUMANbHOIO NOBpPEX4aoLWero Bo3AeNCTBUS;

- NOAOEPXKKY 3afaHHOW OpMbl  UMMyrbca [Mpyu  pasfnyHbiX
COMpPOTUBIEHUSIX Tena nauneHTa (Bec, o6bem rpygHon KneTku u T.4.);

- cHatne OKI kak ¢ anekTpogoB gns aedubpunisuun, Tak 1 fo
OTAENbHOMY KaHany ¢ anekTponos OKT. |

N3BecTHa cxema, npenctasneHHas B natenHte CLUA 6,097,982
(FIG.8 wu FIG.9), B KOTOPOA MCMONb3yeTcs  OLHOMONSAPHbIA
dopmuposatens curHana (FIG. 8), cocTtaBneHHbin U3 nocrnenoBaTenibHO
COeMHEHHbIX CUIOBbLIX SYEEK C HaKOMUTENSAMU INEKTPUYECKON 3HEeprum
(MONAPHLIMX - 3NEKTPUYECKMMU  KOHAEeHcaTopamu),  ynpasnsgemMbiMu
KnoYamu (TUPUCTOPHbIMUM) W obpaTHbIMU aAuodamu. [Ons nonyveHus
BUNoNApHOro curHamna BbIXo OOHOMOMSAPHOro opMupoBaTens curHana

NoAKMoYEeH K mMocToBon nepekniovatowen cxeme (FIG. 9), B guaroHanb
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2
KOTOPOW BKMOYaeTCca Harpyska. Kaxgoe nne4yo mMocTa CocTouT |)|3
nocnefoBaTeNnbHO BKAOYEHHbIX ynpasnsaembix knwoden (IGBT) c
napannenbHO  MNOAKMNIYEHHbIMU  PEe3UCTOpaMn ANSA  BbipaBHUBAHUSA
HanpsXeHUn NPy pasoMKHYTOM COCTOSAHUN KITHOUEN.

HepocTtatkom aTON CXEMbI ABMAETCH HeobxoaMmMocTb
Ncnonb3oBaHua 60MbLLIOTO KONWMYECTBO CUMNOBLIX KMtoven, bonbLias YacTb
KOTOPbIX UCMONb3YETCA UCKTIOUYNTENBHO ANS NEpPeKnioYeHnst NonspHoOCTy,
HEeOOXOQMMOCTb MPUMMEHEHWS Lenen BbipaBHUBAHUS HanpsiKeHUs Ha
KITlO4EeBbIX 3reMeHTax pPa3oMKHYTbIX nred mocTta. Kpome Toro, B cxeme
NPUMEHSAIOTCA = ANUCKPETHbIE MOLLHbIE BbICOKOCKOPOCTHblE oOpaTHble
ANOoAbl, KOTOpbie yaopoXarlT usgenue. BbiCOKOBOMbTHAs MOCTOBas
cxema Ans nNepekstiovyeHns NonapHoCcTU TpebyeT BKMIOYEHWA B O4HOM
MOCTE HECKOSIbKMX MNOCNeaoBaTeNbHO COEANHEHHBIX  3MEKTPOHHbIX
ynpasnseMbIX Kro4uen, 4na BbipaBHUBAHUA HaNPSXEHNA Ha KOTOPbIX Npw
PA3OMKHYTOM ffieye NPUMEHSIOTCA Pe3nCTopbi, Yepes KOTopble AOSIKHbI
npoTekaTb TOKW, 3HaYEeHME KOTOPbIX OOIMKHO OblTb CyLEeCTBEHHO Bbllle
TOKOB YTEUKN NEKTPOHHbIX KIOUEi. '

Hanbonee 6nu3kum aHanorom K 3asBrnsemMomMy U3oBpeTeHuo no
COBOKYMHOCTU  CYLWECTBEHHbIX MNPU3HAKOB  SBMSIETCA  YCTPOWCTBO
dhopmuposaHnsa GunonapHoro curHana, nateHT RU Ne 2218659 C2, pgata
nybnukaumm 2003.07.27, copepxaliee nocrneaoBaTenbHO COeAUMHEHHbIE
AYerkn ana opMnpoBaHna curHana, Bknovatowme B cebsa HakonuTenw
SNEKTPUYECKON  JHEPrMn 1 KOMMYTUPYIOLLUME  WNX  3NEKTPOHHbIE
ynpasnaemMblie Knoun. Adenkn ans dhopMupoBaHus curHana BbIMNONHEHbI
B BMAE OTAENbHbIX AYeeK AnA hopMUPOBaHUA CUrHana MonoXwWTenbHOoW
NONAPHOCTM W OTAEMNbHbIX fA4vYeek Ana dopMUpPoBaHUSA CUrHana
oTpuuaTenbHoW nonsipHocTU. B kaxay m3 syeek obenx nonspHOCTeW
napannensHo BblBOAAaM COOTBETCTBYIOLLEN AYerku BKIIOYEeH o0BXoaHOoWn

SIEKTPOHHbIN ynpaBnsiembid Knod ¢ obpaTHbiM auogom. [Mpu aTom
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06X0HON SMEKTPOHHbIA ynpaBnsembii ko4 ¢ obpaTHbiM - ANOAOM
Kaxagoh a4Yenku Ans  pOpMUPOBaHUA  curHana  MNoNnoXuTeribHOW
NONAPHOCTM  NOAKIIOYEH K CXemMe  YMNpaBneHuss  KommyTauunen
oTpuLATENbHOA  MOMAPHOCTU C  BO3MOXHOCTbIO —ObecneveHust  ero
3aMblKaHUA Npu -oTpuUaTenbHOW NOMNAPHOCTH cbopMMpyemoro'cmrHana, a
06XOOHOW SMEKTPOHHbIA ynpaBnsembii KoY ¢ obpaTHbiM - AWOAOM
Kaxgon suenku Ana  opMupoBaHWS  curHana  oTpuuaTteribHow
MONAPHOCTU  TMOAKMNIOMEH K CXemMe  ynpasneHus  KoMmyTtauuei
MNONOXUTENbHON MONAPHOCTM C BO3MOXHOCTbIO obecneyeHus ero
3aMbIKaHUSA NPU NOMOXUTENbHOW NOMNSPHOCTK hopMUpyemoro curHana.
Cxema . ynpaBneHuss (OpMUPOBaHWEM  CUrHana  MonoXWTensHou
NONSAPHOCTY yNpaBnsAeT BKAOYEHWEM ANEKTPOHHOrO ynpaBnsaemMoro Knova
KaXOon SA4veiikm ans  (QOpMUMPOBAHWS  cuUrHana norioXUTEnbHOM
NMONAPHOCTY, cxema ynpasneHus hopmmpoBaHuem curHana
oTpyUaTENbHOW NOMAPHOCTU ynpasnsaeT BKIOYEHUEM 3MNEKTPOHHOIo
YNpaBnsieMoro kKro4a Kaxgon svenkn pns opMMpoBaHUA curHana
oTpuLaTenbHOW nonspHOCTW. HanpspkeHWe Ha 3MEeKTPOHHbIX KrouaXx,
YyNpaBnAoLWMNX NepeKntioveHnemM NonapHOCTH, He NPEeBbILLAET HanpsXKeHns
Ha HakonuTene SHeprun s4Yenkn, u HeobxoAUMOCTb BblpaBHUBAHWUS
HaNpPsXKeHU OTCYTCTBYET. TakKke MNOCKOMbKY SMEeKTPOHHbIE Khouw,
ynpasnsioLwue nepekniyeHem NONSPHOCTY, copepxart
WHTErpupoBaHHble obpaTHble [MoAbl, OTCYTCTBYET HeoOXoAuMOCTb B
NPUMEHEHNN ONCKPETHbLIX 0BpaTHbIX ANOA0B.

Hepoctatkamn 6Gnwmxanlero aHanora ABNAKOTCA HegocTaToO4HO
yaoOHble MpU KOMMOHOBKE u3genus rabaputHbie pasmepbl U macca
ycTponcTBa hopmmpoBaHusa BunonsapHoro curHana.

3apavya, Ha pelleHne - KOTOpoW HanpasneHo 3asBnsemMoe

nsobpeTeHne, SBMNAETCA CO3[4aHME KOMMNAKTHOW 3MeKTPUYECKON CXeMbl
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ycTpoucTBa opMUpOBaHUSA OUMOMAPHOro curHana ¢ YMeHbLEHHbIMA
maccorabapuTHbIMKU nokasaTensamu.

TeXHWYEeCKWiA peayrbTaT HACTOALLEro N3oBpeTeHusl 3akryaeTca B
YNPOLUEHUN  3MEKTPUYECKON  CXEMbl: Ha  NONOXWUTEmNbHYO WU
oTpuuaTenbHyto asbl NCNONb3yeTCs OAWH HAKOMUTEMNb 3NEKTPUYECKoW
3Hepruu.

3anBneHHbIN TEeXHUYECKU pesynbTaT [ocTWraeTcs Tem, 4TO B
ycTpoiicTBe opMuMpoBaHua OunonapHoOro curHana, copepxaiiem
HAKOMUTENWN 3NEKTPUYECKON SHEpPrun, KOMMYTUPYIOLLME €€ 3NMEKTPOHHbIE
yrnpaBnsieMble KoY 1 CXemy ynpasreHns aTumMu Knovamu,

- AN hOpMUPOBaHUS CUrHamna NOMOXUTENbHOW M OTpULIaTENBHOW
MOMAPHOCTU, UCMONb3YETCH OQUH HAKONUTENb 3MEKTPUYECKOW 3HEPTUN,

- HaKONUTENb  JNEKTPUYECKOW 3HEeprum coefuHeH -C  Uenbto
nocnenoBaTenbHO COEAUHEHHbIX KIoYeln,

- KaXKablil U3 nocnepoBaTenbHO COeAMHEHHbIX KNoYen napannenbHo
BKIIOUEH C PE3MCTOPOM,

- cXema ynpaBreHus KoyYamu AnA u3meHeHusa dopmbl MMMynbca
YNpaBnsieT BKMOYEHUEM KaXKOOrO M3 JreKTPOHHbIX KMoYeld u Lenblo
thopmmpoBaHnsa GunonapHoro curHana,

- uenb dopmunposaHuss BMNOMAPHOro curHana CoCToUT U3 YETbIpeX
KMoYel nocriefoBaTerbHO COeAMHEHHbBIX C HaKonuTenem 3neKTpu4eckou
SHEPrUN U Lenbio N3MeHeHUs popMbl UMMynbea,

- NPy 3aMbikaHWWM NEPBOTo U l-|eT'|3epToro KNIoYen ToK Yepes Harpysky
NpoTekaeT B HanpasBneHuu, (GOPMUPYEMOM CUrHam MoroXuTenbHON
NONAPHOCTH,

- MPY 3aMblKaHUM BTOPOro U TPETbEro KNIO4Yerh TOK Yepes Harpysky
npoTekaeT B HanpaeneHuu, Qopmupyemom curHan - orpuuaTensHomn

NONAPHOCTH,
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- CUrHanbl Ha ynpaBneHue 3NEKTPOHHbIMK Krovamu MocTynawT oOT
cXeMbl ynpasneHusa gnsa popmvposaHns GUNonapHoOro curHana.

B yCTpONCTBE thopmmpoBaHus BunonsapHoro curHana
AenbpunnaTopa HoBas COBOKYMHOCTb JfIEMEHTOB, a Takke Hanudune
CBA3EN MeXAy HUMWN NO3BOSMAET NO CpaBHEHUIO ¢ BrvmkanLvm aHanorom
CYLLIECTBEHHO YMNPOCTUTb N YMEHbLLUTb CXemy, obecneunTb noaaepx Ky
- CTaHAapTHOW popMbl  UMMyNbca NPU  U3IMEHEHUAX CONPOTUBMEHUS,
COXpaHuB popmMunpoBaHme BUNONAPHOro TepaneBTUYECKN 3PPEKTNBHOIO
NMNynbca MUHUManNbHOMo NOBpPEX4atoLlero BO34encTaus.

CyLHOCTb ' NPEeANnioOXXEHHOro: TEXHUYECKOrO pPELLEHUs1 MOSICHAETCS
YepTexamu, rae:

Ha dur. 1 n3obpaxeHo yCTPOWCTBO POPMUPOBAHUS OUMONSPHOro
curHana;

Ha cur. 2 unsobpaxeH MNyTb Toka Npu OPMUPOBAHUK CUrHana
MONIOXUTENBHON MOMNAPHOCTU, KOorga 3aMKHYTbl NEpPBbIA N YETBEPTLIN
KIMHOYN KOMMYTaLUN HAKOMUTENS 3HEePTuK;

Ha dur. 3 mn3obpaxeH NyTb Toka NpU OPMUPOBAHUN CUrHana
oTpuuaTenbHON MNONAPHOCTW, KOrAa 3amMKHYTbl BTOPOW W TPETUA KITHOYU
KOMMYTaLUUN HaKoNUTENs aHepru.

YcTponcTeo opmupoBaHus OUNONAPHOro curHana CcocTouT us
opHoro Hakonutens (1) (cpur.1) anexTpnyeckon SHeEpPrum, KOMMYTUPYHOLLMX
€€ rnocnenoBaTenbHO COEAUHEHHBLIX AMNEKTPOHHbIX YNPaBnsemMbiX KITo4Yen
(2, 3, 4, 5 6) u cxembl ynpaeneHus (7) (dwur.1, 2) aTumMun KrIoHaMu.
Kaxabih 13 anekTpoHHbIX Yynpasnsemblx knwoven (2, 3, 4, 5, 6)
napannenbHo BKMkoYeH ¢ pesuctopamu (8, 9, 10, 11, 12) COOTBETCTBEHHO.
Cxema ynpasneHus (7) anekTPOHHbIMW KItoYaMn ANs M3MeHeHUsi popMbi
uMnynbca ynpasnseT BKNIOYEHUEM KaXKAOro U3 AMEKTPOHHbIX Krtoven (2,
3, 4, 5, 6) u uenbio dopmupoBaHua BunonspHoro curHana. Llenb

chopmunpoBaHns BUNONAPHOrO CUrHana COCTOUT U3 YETBIPEX INEKTPOHHbIX
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krntovein: nepsoro (13) kntoua, BToporo (14) kntoya, TpeTtbero (15) kntoua,
yeTBepToro  (16) knwua, nocnefoBaTenibHO  COEAUMHEHHbIX  C
HakonuTenem (1) aNeKTPUYECKON SHEPrun uU Lenblo namMeHeHns gopmbl
nmnynoca. Krwoun (13, 14, 15, 16) napannenbHo coefuHeHbl C
Harpy3o4YHbIM pe3V|CTop0M (17). CurHanbl Ha ynpaBneHWe KaXgbiM w3
3NeKTpOoHHbIX kntoven (13, 14, 15, 16) nocrtynatoT OT CXembl
ynpaeneHus (18) ansa dopmmposaHns BrunonapHoro curHana.

PaboTaeT ycTpoicTBo cnegyowmm obpasom.

Hakonutens (1) onekTpuyeckoh 3Heprum  3apskaetcsa Ao
HeobX0QMMOro HarnpsHKEHUS, B 3aBUCUMOCTU OT 3afaHHOW aHeprum B XK.
Mocne 3Toro, HampsKeHWe nofaeTcss Ha 3NEeKTPOHHbie ynpasndemble
kmtoum (2, 3, 4, 5, 6) ona wnsmeHeHus copmbl umnynbca. Cxema
nameHeHns copmbl wmnyneca (7, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12)
npeaHasHadeHa p[ns noaaepXaHua 3agaHHon dopmbl umnynbca wu
3Heprun B [XK y MaAUMEHTOB C pasfnyHbIM COMNPOTUBMNEHWEM TPYAHOW
KneTkun. QJTOT npuHUMN  peanusyetca C  MNOMOWbK  U3MEHEHUA
COMPOTUBIEHNA B pa3psgHON Lenu nocpep,CTBoM NCKNOYEHUA N3 Lenn
LWyHTUpYyWKx pesuctopos (8, 9, 10, 11, 12). 3atem HanpsikeHue
nogaeTcs Ha OWMONSPHLIA MOCT, KOTOpbIA cocTouT un3 nepsoro (13),
BTOporo (14), Tpetbero (15) n 4etBepToro (16) AMNEKTPOHHbIX KIOYen.
CHayana dopmupyeTcs nonoxutenbHaa dasa umnynbca (dur. 2): npu
3aMbIKaHUU nepsoro (13) m JetBepToro (16) knNw4en TOK 4epes
Harpysky (18-Teno nauyueHTa) NpoTeKaeT B HanpasfieHun, popmmpyemom
curHan NoNoXuTenbHoON NONIAPHOCTN. 3aTtem dopmupyeTca
oTpuuaTenbHass dasa umnynsca (dur.3) Ha Harpyske (17). npu
3aMblKaHUN BTopbro (14) v TpeTbero (15) knoyer TOK OT BTopdro (14)
Knioya 4epes HarpysouHelt pesuctop (17) kmoy (15) npoTekaeT B

HanpasneHun, OPMUPYEMOM CUrHanm OTpvLaTeNnbHON MONAPHOCTU.
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CurHanbl Ha ynpaBrieHne SNeKTPOHHbLIMU KITlo4aMn NOCTynaktT OT CXeMbl
ynpasneHunsa ans popmnposanusa bunonsapHoro curHana (18).
[Mpegnaraemoe TEXHUYECKoe peLleHne No3BoNseT onTuMu3MpoBaTh
SNEKTPUYECKYHD cxemy Ans thopmMnpoBaHmus ounonsapHoro
TepaneBTu4eckn ahdekTBHoro numnynoca. MaccorabaputHbie pasmepb!
N CTOMMOCTb U34ennsa 3HaYUTENbHO YMEHbLUUNC.
B HacTosilee BpemMsi U3roTOBIEHbl OnbITHble 06pa3subl, KOTopble

ycnewHo npoLnn NcnbiTaHUA.
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Popmyna n3obpeteHus

YcTponcTeo dopMupoBaHuMs OMNONAPHOro curHana, coaepxailee
HaKOMUTENN 3MEeKTPUYECKON 3HEepruuM, KOMMYTUPYHOWNE ee 3NEKTPOHHbIE
ynpaBnsemMble KMYn U CXeMy  yrnpaBfeHUst 3TUMWU  KITioYamum,
omjuyarueecss mem, 4To gns opMupoBaHNA curHasna nonoXuUTernbHON U
oTpuuaTenbHOW  NOMISPHOCTMN, ucrnonb3yeTca  oAMH  HakonuTenb
3NEKTPUYECKOW 3HEepPrun, KOTOpbIA CoefUHEH C Lenbio nocrneaoBaTesibHO
COEAUHEHHDBIX KITIOMENn, KaXAbli U3 KOTOPbIX napannenbHO BKMOYEH C
PesncTopom, a cxema yMnpaBMeHua KoYamn Ans n3MeHeHust opMbl
uMnynbca ynpasnaeT BKAKYEHUEM KaXAoro U3 SNEeKTPOHHbIX KIouen w
Luenbio dopmupoBaHna OUMNONAPHOrO CUrHana, KoTopass COCTOUT W3
yeTbIpex KrYen nocneaoBaTenibHO COEAVHEHHbIX C  HaKonuTenem
ANEKTPUYECKON IHEPrnn U Qenbro N3MeHeHNa opMbl UMMyrbCca Takum
obpa3oM, YTO Npu 3aMblKaHWK NMEPBOrO U YETBEPTOro KMtoYer TOK 4Yepes
Harpysky npoTekaeT B  HanpasneHun, QopMUpyEMOM  CUrHarn
NONMOXUTENBbHOW MOMNAPHOCTA U MPU 3aMblKaHWUM BTOPOro U TPETbEro
KNoYen TOK Yepes3 Harpysky npoTekaeT B HanpaBneHun, opmMmpyemMom
CUrHan oTpuuaTenbHOW MOMAPHOCTU, MPUYEM, CUrHanbl Ha ynpaBreHue
SNEKTPOHHbIMU  KMoYaMu MOCTynarT OT CXEMbl ynpaBneHus Aans

dopmupoBaHus GUNoONSPHOro curHana.
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