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MIIK: A61N 1/39

Cnocob crabunusauuun ganTenbHOCTU TpaneuenaanbHoro
6unonspHoro pecpubpunnnpyrowero nmnynsca N ycTpoiicTeo
011 ero NpuMeHeHus

N306perenne orHOCHTCS K OOJIACTH MEIUIMHCKON TEXHHUKHU, & HMEHHO K
HapY>KHBIM CepJIeYHbIM JiepbubpuiiaTopam.

B wusBecTHBIX JepuOPUAIATOPAX — IIUPOKO  MPUMEHSIETCS  CTaBIIAs
KJIACCUYECKON 3JieKTpudeckass cxeMa QOPMUPOBAHUS Tpalelen aIbHOro
bunonsipaoro ummynbca (marent CIIA Ne5413591, fig. 3b). Ussecrnas
cxeMa BKJIIOYaeT B ce0sl HAKOIMUTEJbHBIN KOHJIEHCATOP U MOCTOBYIO IIElb
MEePEeKJIIOUYeHNs TOJISIPHOCTU JJISI [IOJAYM HAIPSKEHUsT C HaKOMUTEJIHHOIO
KOHJIEHCATOPA Ha MAaIlMeHTa B HPOTUBOIOJJOXKHBIX MOJAPHOCTAX IIEPBOH U
BTOPO# (ha3 nedudbpUIIUPYIOUIErO UMITYJIbCA.

Cornacuo craugapty MK 60601-2-4:2002 nedpubpunasTopbl JOIXKHBI
obecnieunBaTh (HPOPMUPOBAHUE IJEKTPUIYECKOIO HMIIYJIbCA B JIUAIIA30HE
conpoTuBJieHn Harpy3ku 25+1750M, YTO 0OYCIOBIEHO BO3ZMOXKHOCTHIO
U3MEHEHUS IJIEKTPUUIECKOTO COIPOTUBJIEHUSI TPYIHOU KJIETKH YeJIOBEKA B
IIMPOKUX TIpeaesiax. Takum oOpa30M, HEJOCTATKOM M3BECTHOI'O TEXHHYECKOrO
pelieHusi, B CJiydae ero IpUMeHEeHHS KaK HapyKHOro aedpubpusisiTopa,
ABJIgeTCs (PUKCUPOBAHHAA €MKOCTh HaKOMUTEJbHOIO KOHIEHCATOPA, He
BCErJIa COOTBETCTBYIOMIAsl JAEHCTBUTENBHON  BEJUYUHE  IJIEKTPUIECKOrO
COIIPOTHUBJIEHUS] I'PY/IHOM KJIETKM YEJIOBEKA, YTO IIPUBOIUT K HEXKEIATETLHOMY
U3MEHEHMIO  JUIUTEJBHOCTH  TpaleleugajbHoro  aedubpuiiupyonero
UMIIYJIbCA B LHIUPOKUX IIPeJiesiax, MPOTOPIMOHAIBHO COMPOTUBIIEHUIO IPYIHOM
KJIETKA TanueHTa. ¥  KJACCHYECKOrO TPaIlelenIaJbHOr0  OUIIOJISIPHOrO
UMITyJIbCA MAKCHMAJbHOE OTKJOHEHHWE OT ONTHUMAJILHON €ro IJIMTEeJILHOCTH
HAOJIIOJIAeTCsl TPU  BBICOKUX 3HAYEHUSIX COIPOTUBJIEHUSI TPYIHON KJETKH
MAIUEHTa, [IPU 9TOM MaIaeT aMILTUTY/A TOKA 1ePUOPUILIIUPYIOIIETO UMIIYJILCA.
Mexnay tem, cormacHo kKimHudeckuMm nganHbiM (Krasteva V., Matveev M.,
Mudrov N., Prokopova R. Transthoracic impedance study with large
self-adhesive electrodes in two conventional positions for defibrillation
//Physiol. Meas. 2006 Oct; 27(10):1009-22), cpeanee 3HaAYEHUE COMPOTUBJIEHHUS
IPYJAHOM KJIETKM TMallienTa npu AedUOPUIISIHKY OTHOCUTEIBHO BEJIMKO MU
cocrasyasier okosio 1000M, a MakcMMaJIbHOE 3HAYCHUE JAHHOM BEJMYUHDI
nocruraer 150 Om. UccnemoBanue nedubpUIIsIuy IIPY  BHECOCIUTAJIBLHOM
OCTAHOBKE CEep/Illa MOKAa3bIBaeT elle HoJiee BHICOKHE 3HAYUEHUsT COIPOTUBJICHUS
IpyAHO KJleTKu: cpenHee — topsiaka 130 OM, a MakcHMaJibHOE — IOPSIKA,



1600Mm (Chen B., Yin C., Ristagno G., Quan W., Tan Q., Freeman G.,
Li Y. Retrospective evaluation of current-based impedance compensation
defibrillation in out-of-hospital cardiac arrest /JResuscitation. 2013 May;
84(5):580-5).

Ilpy OTKJIOHEHWM JJIUTETbHOCTH JePUOPUIIUPYIOMIETO HMIIYJAbCa OT
ONTUMAJIBbHON BEJMYMHBI COOTBETCTBEHHO pacTeT IIOpOroBas SHEPIUs
necbubpunnauuu, B pe3yapraTe  JJI  OCYIIECTBJIEHUS]  YCIENTHOMN
nedpubpuinsanuu tpebyerca O0JbIllasg SHEPTHUsl UMITYJIbCA, YTO CYIIECTBEHHO
MOBBIIIIAET ONACHOCTh JAaHHON mpouenypsl. McciienoBaHusi Ha  MOJIETH
KapJUOMHUOIIATA TOKA3aJU, YTO OTHOCUTEHHBINA Pa3bpoc MOPOrOBbIX 3HAYECHMI
SHEepruu JeubpUISIINT 111 UMITYJILCOB Pa3HbIX (POPM ITPU UX ONTUMAJIBHOM
JJIATEJILHOCTH  COCTaBJAET Npubau3uresbuo 22%, [mo3TOMy OCHOBHBIM
daKTOpOM MUHUMUIAIUK TIOPOTOBOU 3HEPTrUu™ J1epUuOpUISAINN  SIBJISIETCS
obecredeHre ONTUMAJBLHON jyuTeabHOCTH uMiyiabca (Bocrpukos B. A
I'op6ynos B. B., I'yces A. H., Cesiumies C. B. Onpeesenue moporopoii snepruu
MOHOTIOJISIPHBIX JIePpUOPUIIIMPYIONINUX UMITYJIbCOE C MCHOJIL30BAHUEM MOIEJIN
kapauomuornuta Luo-Rudy /Menununckas texauka. 2013, Ne 2, c. 6-8).

Texuuueckoit 3ajadeil HACTOAINIETO H300pETEHUA SABJSACTCS OrCPAHUYEHUE
IOPOT'OBOM HEPTUH JIeDUOPUNIATIANA TTPU BHICOKUX 3HAYEHUSIX COMPOTUBJICHUS
IPYAHOM KJIETKHU NAIUEHTA.

ITosy4aemblit TIpu OCYIIECTBJIEHUU H300pETEHUA TEXHUYECKUH pe3yabTaT
3aKJII0YAETCH B CTAOMIN3AIUHT JJIUTEJHLHOCTH TPAIleen1aIbHOr0 OUIIOISIPHOTO
UMIIYJIbCA HA LIHPOKOM JIMAITA30HE JIEKTPUYECKOTO COINPOTUBJIEHUS PYIHOM
KJIETKH TTAIUEHTA.

Texuudecknit  pe3yabTaT HOOCTUTAETCs OJiaromapsi TOMY, dYTO IIPHU
dopMHupOBaHUH TPAnenen abHOrO OUITOJISIPHOTO UMITyJIbCA  JIJIs
nedpudbpUNIAIUU  Cep/illa, BKJOYAOMeEeM B cebsd nomady Ha TPYIHYIO
KJIETKY  TalueHTa  AedUOPUIIUPYIOUIETO  SJEKTPUUYECKOTO  HUMITYJIbCA
TpanenenIaJbHoil  (DOPMbI  OT HAKOINUTENST 3JEKTPUIECKON SHEPruM WU
KOMMYTAILMIO JAHHOTO HAKOMUTEN s s (POPMUPOBAHUS Yy UMITYJILCA
IEPBO M BTOpPOH a3 C IMPOTUBOIOJOXKHBIMU MOJSIPHOCTSIMUA, B ITPOIECCE
pa3psiia  HAKOIUTEs YMEHLIIAIOT €ro 3JeKTPUYecKylo eMKoctb C
0oOpaTHO TPOIOPIMOHAJBHO BEJIUYUHE JIEKTPUIECKOrO  COIPOTUBJIEHUS
R, TPYIHOU KJIETKH IAIlMeHTa, OINpeIeleHHbBIM B Hadaje (OpMUDPOBAHUS
JepubPUIIIIUPYIOIETO JTEKTPUIECKOT0 UMITYIHCA.

B dgacTtHOM ciy4Yae 3JIEKTPUYECKYIO €MKOCTh HAKOIUTEJsT HAXONAT U3

cootHomenust C(Ry) = —tyun/(RuInKyyn), THE C — 3JIEKTpHUYECKAH
€MKOCTb, tyyny — JOMYCTUMAS IJIUTEJILHOCTH UMITYJIbCA, R, — 3JIEKTPUYECKOe
CONPOTHUBJIEHUE TPYIAHON KJIETKM MAIUEHTa, 3 Kyu; — KOI(M@MUIUEHT CIaja

BEPIIHUHDbI UMITYJIbBCA OT €ro aMIJIMTYJIHOI'O 3HaAYECHHA.



B npyrom dacTHOM ciydae mpekpalaiT (GoOpMUPOBaHWE NEPBOM ¢as3bl
ebrOpUNIUpPYIONIer0 UMITYJIbCA TP JOCTUKEHUU Ha Tejle MNAIUEHTa
IEKTPUYECKOTO HanpsxKeHusi co 3HadenneM (),55-0,7 or ero HavaJbHOU
BEJIMYWHbI, & (POPMHUPOBaHHE BTOPOU pa3bl HMMITYJIBCA MPEKPAIIAIOT MPU
BBIJIEJIEHUM Ha TeJie TMallieHTa MAaKCHUMAaJIbHO IOMYyCTUMOU 3JIEKTPUIECKOI
SHEPIUH.

Tak>ke B 4aCTHOM CJIy4dae €eMKOCTHOUW HAKOIUTENb JJIEKTPUYECKOU SHEpruu
06pa3yloT u3 OCHOBHOI'O KOHJEHCATOpPAa U IO MEHbIIeil Mepe OIHOI0
JOMOJTHUTEJILHOTO KOHJIEHCATOPA, & JEKTPUUECKYI0 €MKOCTh C' HAKONUTEJIS
YMEHBIIAIOT IOCJeA0BATENbHBIM MOJAKIIOUYEHNEM K OCHOBHOMY KOHAEHCATODY
110 MEHBIIEN Mepe OJHOr0 YKA3aHHOI'O JIONIOJHUTEJIBHOIO KOHJIEHCATOPA.

B eme omHOM 4YacTHOM cjiydae B Hadajie (pOPMHUPOBAHUA BTOPO# (a3bl
nepudbpPUIIIUPYIONIEr0 UMITYJIbCA YCKOPSAIOT Pa3psi/i OCHOBHOI'O KOHJIEHCATOPA.

Taxkyke TexHUYECKUil pe3yJbTaT JOCTUTAETCsT OJiaromaps TOMY, YTO
ycTpoiictBO  myisg  (pOPMUPOBAHUSA  TPANENEUIAJBLHOTO  OUITOJITPHOTO
AeubpuaIupyIomero  UMITYJIbCa, COJIepXKalllee e€MKOCTHOW  HaKOMHUTENb
JIEKTPUYECKOM SHEPIUU, BBITOJHEHHBIM € BO3MOXKHOCTBIO (DOPMUPOBAHMS
9JIEKTPUYECKOTO UMITYJIbCa TpANelenIaIbHON (DOPMBI, U 1EMb MEePEKTIOYeHUS
MOJIIPHOCTU HAKOIIUTEJNs, BBIIIOJHEHHYIO C BO3MOXXHOCTBIO KOMMYTAaIUU
HakKonuTeJas s (HOPMUPOBAHUA Y UMILYJIBCA I[1€pBOM M BTOpO# a3
C TPOTHUBOMIOJOXKHBIMH IOJSPHOCTAMH, TaKXKe COIEPXKUT TEeXHUIECKOe
CPEeACTBO [Jisl OIpENEJIeHUS IJEKTPUYECKOTO COIMPOTUBJIEHUsSI TPYAHOM
KJIETKN TAIllMEeHTa U CHUCTEMY KOMMYTAIUU, MPUYEM B COCTAB HAKOIUTEJS
BXOJAT OCHOBHOW KOHJIEHCATOD W JIONOJHUTEJbHbIE KOHJIEHCATOPHI, 4
CHCTEMA KOMMYTAlMU BBINOJIHEHA C BO3MOXKHOCTBIO TIOCJIEI0BATETHLHOTO
MIOJIKJIIOUEHUS] JIOTIOJIHATEbHBIX KOHJIEHCATOPOB K OCHOBHOMY KOHIEHCATOPY
I yMEHbINEHUsT eMKOCTu C HaKOIUTEJs B IPOIeCcCe ero paspsaia o0paTHO
MPOTOPITMOHAJIBHO BEJIMYUHE 3JEKTPUYECKOTO COMPOTHUBJIEHUS R, TPYIHON
KJIETKH TaIMeHTa.

B yacTHOM ciry4ae CBOEro BBINIOJTHEHUSI YCTPONCTBO CONEPXKUT PE3UCTOP, &
CACTEMa KOMMYTAIINHY BBITTOJTHEHA C BO3MOXKHOCTBIO MOAKJIIOUEHUS YKAa3aHHOTO
pe3nCTOpa NapaJijeJJbHO K OCHOBHOMY KOHIEHCATODY.

N3o6peTeHne NosicHSIETCS CJIEAYIOMKUMU IPapUTeCKUMU MaTepUaiaMHu.

Ha d¢ur.1 mokazana CTpyKTypHasi cXema IpPEINOUYTUTEIbHON peanu3aliun
ycTpodicTBa it (POPMUPOBAHUS  TpPANENeUJAJbHOTO  OHIIOJISIPHOTO
JepubpUITUPYIONIEro UMITYJIbCA.

Ha ¢wur.2 u 3 mnpeicraBieHbl COOTBETCTBEHHO W3BECTHAsI BpEMeHHas
JUarpaMma TOKa TpallelenJaJbHOTO OUIOJIPHOTO UMMIYJAbCA U BpEMeHHas
JuarpaMma  IJis  [IPUMEPa  peajdu3aliuid  U300peTeHUus TpPpU  Pa3IUIHBIX
3HAUEHUSX COIIPOTUBJIEHUS] HATPY3KMU.



Ha ¢ur. 4 npencrasiienb! rpaduKu, NOSCHSIONME TPUHIMIIBL (POPMUPOBAHHUS
JI1epuOPUILTUPYIONIETO UMITYJ/IbCA.

Ha ¢wur.5 mnokazaHa 3aBUCHUMOCTH JUIMTEJLHOCTH TIEPBOM U BTOpOM
da3 uMnIysIbCa OT CONPOTUBJIEHWS HArPY3KHA JIJIsI TPUMEPA PEATU3AINU
n300peTeHus.

Ha ¢wur. 6 npeacraBien rpaduk 3aBUCUMOCTH 3HAYEHUS AMILIUTYIbI TOKA
nepBoil ha3bl UMITYJIbLCA OT CONPOTHUBJEHUA HATPY3KU IPU BBIIEJAEMON Ha
Harpyske 3Hepruu 200 [k 1Jist mpuMmepa peantn3aiu n3006peTeHus.

Ha dur.7 npexcraBien rpaduk 3aBUCHUMOCTH 3HAYEHUS AMILIUTY/IbI
HAIpS2KEHUsT TepBOi (a3bl HUMITYJIbCa OT COIPOTUBJICHUSI HACPY3KU IPHU
BbIIesisieMoit Ha Harpyske sHeprum 200k g npuMmepa  peaJsiM3anuun
n300peTeHus.

DJIEKTPUYECKUN UMITYJbC TpallelleuIaIbHON (opMbl Haubojee MHPOCTO
MOJNIYYUTh IIYyTEM pa3pdla KOHJEHCATOpa WM CUCTEMBbI KOHIAEHCATOPOB HA
COTIPOTUBJIEHUE HATPY3KU. UTOOBI JJIUTEJBHOCTh pa3psifia ¢ (PUKCUPOBAHHBIM
3HAYEHUEM CIIaJIa BEPIIUHBI ObLIa MOCTOSHHOW, HEOOXOJIMMO U JOCTATOYHO
U3MEHSATH €MKOCTb  HAKONUTEeJs  JJIEKTPUUYECKON  SHepruu  oOpaTHO
IIPOMIOPIIMOHAJILHO COIPOTHUBJIEHUIO Harpy3ku. Ha mnpakTuke J0mMycTUMO
peasu30oBaTh YIIPOIIEHHOE CTyIlleHYaToe U3MEHEHUE EMKOCTH HAaKOIUTEJs,
67aronapss KOTOPOMY VIQEeTCs YMEHBIIUTh Pa3bpoc 3HAYEHUN IJIUTEeTbHOCTH
UMITYJIbCA B PA3YMHBIX Ipenesax.

YerpoiicrBo  gisi (GOPMHUPOBAHUSL  TPANENEUIAJTBHOTO  OUIOJISTPHOTO
JAePUOPUIISIUPYIONIETO  UMITYJILCA  COJEPXKUT  CXeMy  yhupaBjenus 1,
BBITIOJIHSIONLY O, B YaCTHOCTH, (DYHKLMHU: a) [VIABHOTO OJIOKA yIIpaBJIeHHUs,
CBA3QHHOTO C OpraHaMu yIpaBJeHWUs W  CPeJICTBAMU  WHJIUKAIIWNH;
6) BbluucsuTessi. Kpome TOro, ycTpoiicTBO MMEET B CBOEM COCTaBe
€MKOCTHOY HAKOMUTEJIb 3JIEKTPUIECKON 3SHepruu wu3 0a30BOM paspsiIHOM
daeiiku 2 u psana N JIONOJIHUTENBHBIX Pa3paIHbIX HA4eeK, U3 KOTOPHIX
Ha ¢ur.1 mokazanbl TONBKO ABe — 3 u 4. TakKe yCTpPOHCTBO COXEPIKUT
WHIYKTUBHBIA 3JIEMEHT 5, IeMb MEPEKJIOUYEHUs TOJSIPHOCTA 6 C BBIXOIHBIMU
pazpeMaMu 7 W 8 Ui IOJAKJIIOYEHUs yCTPOHCTBA K HArpyske 9, marTyumk
toka 10 m pmaruwmk Hamnpspkenuss 11. B cocras 6a30Boil siueiiku 2 BXOJAT
HAKOIUTEJIbHBIN 3JIEKTPUYECKNA KOHJeHcaTOop 12, pa3psamHbiili pesuctop 13
M CHJIOBOI 3JeKTpoHHBIM kiou 14. onmonuurenbHble sueiiku 3 u 4
COIEp>KAT HAKONUTEJbHBIE JJIEKTPUYECKNE KOHJEHCATOPHI 15, SABJISIONINECs
JIOTIOJTHUTEJIbHBIMU 110 OTHONIIEHWIO K OCHOBHOMY KOHJIEHCATOPY 0a30BOi
sg9efKky 2, muosbl 16 U cuIoBble 3JIeKTpOoHHbIE KJtoun 14. [lenb nepekjirodeHus
TOJISIpHOCTH 6 0Opa30BaHa M3 YeThIpeX CHJIOBBIX 9JIEKTPOHHBIX KJtoueh 14.

B 6a30Boil stueiike 2 CBS3U IJEMEHTOB BBITIOJHEHBI TaK, ITO HPH ITOMOIIN
K092 14 BO3MOXKHO TapaJijieIbHOe COeINHEeHNe OCHOBHOTO KOHAeHcaTopa 12
Cc pa3psaHbIM pe3ucTopoM 13. B cBoio oudepeab B IONOJHUTEILHBIX



sqeiikax 3 u 4 Tpu TOMOUIM COOTBETCTBYIOIMX Kiaodeir 14 BO3MOXKHO
MapaJsiyieJIbHOE COeJIMHEHUE JOMOJHUTEIbHBIX KOHACHCATOPOB 15 ¢ 00XOIHBIMU
gmonamu 16, Ilpu sToM ympasasitonue BXOAbI Kiodeil 14 Bcex sueek
CBSI3aHbI C CUT'HAJIbHBIMU BBIXOJIAMU CXEMBI ylpaBjeHus 1, obecrieguBaroiieit
BO3MOXKHOCTB TIOCJIEIOBATEJLHOI'O COEUHEHUS C OCHOBHBIM KOHJIEHCATOPOM
06a30BOI AYEMKMN 2 BCEX WJIM TOJIBKO YACTH JIOMOJHUTEBHBIX KOHIEHCATOPOB
sdeek 3 U 4. HeTbIpe CUJIOBBIX JIEKTPOHHBIX KJt04Ya 14 B 1enu nmepekaovYeHnst
TIOJISIPHOCTH 6 COoeIMHEeHbI MEXKJy CODOil 110 MOCTOBOU CXe€M€ U YIPABJISIOTCS
cXeMo# yrpaBjeHuss 1 dYepe3 CBOM YIPABJSIOIINE BXOAbl, CBS3aHHBIE C
COOTBETCTBYIOUINMHU CUTHAJBHBIMU BBIXOJIAaMU CXE€MbI yIIpaBjeHus 1.

bazoBasa sueiika 2 u HonoJIHUTE/JbHBbIE sTYEHKN 3, 4 CBSI3aHBI C IENBHIO
NEPEKJIIOYEHNST TIOJSIPHOCTH 6 4epe3 MHAYKTUBHBIA 3jeMeHT 5 (KaTyIKy
UHIYKTUBHOCTH HEOOJBIIONO0 HOMUHAJA) U JIATYHK TOKa 10, MEXK Ly KOTOPBIMU
pa3MelieH IaT4uYuK HarpsikeHus 11, mapajulelbHO C 1eNbio IMepeKJIoUeHU s
nosigspHocTH 6. Beixoawsr natuuka Toka 10 u naryuvrka Hanpspkenus: 11 cBa3aHbl
C COOTBETCTBYIONIMMUA WH(MPOPMAITMOHHBIME BXOJIAMH CXEMbI YIIDaBJeHUs 1.

B nporecce paboThl yCTPOHCTBO COEIUHSAIOT C TPYALIO TAIlUEHTa, TeJO
KOTOPOI'O BBICTYTaeT B Ka4deCTBE IJEKTPUUIECKONH HArpy3ku 9, mocpeacTBoM
9JIEKTPOJIOB, BCTABJIEHHBbIX B pa3beMbl 7 u 8. Ilpm stom gueiiku 2, 3 u 4
OKA3bIBAIOTCS CBSI3AHHBIMU C TEJOM MAIMEHTa dYepe3 Iefb IepeKJIoUeHnd
MMOJAPHOCTH 6.

Ilepen dopmupoBanueM 1edUOPUTIUPYIONIENO UMITYJIbCA HAKOIIUTEJBHBIE
KOHJeHcaTopbl 12 u 15 3apsXkaloT A0 HANPAXKEHWH, OIpeIesIeHHbIX I
33JaHHOIO 3HAYEHWUS] JO3bl IJIEKTPUYECKONH SHEPruu, BbIJIEJIAEMON HA
Harpy3ke 9, To ecTb Ha TeJie nmanuenTa. [Ipu aTom Bce aeKTpoHHbBIE Kioun 14
pPa30MKHYTHI.  Bpimosinenue  aeduOpUILIUPYIOEro  pa3psifia  HaIUHAIOT
3aMbIKAHUEM KJdeh 14 IIOJIOXKUTEJIbHOU MOJSIPHOCTA —IepeKTIovaTes s
IIOJISIPHOCTH 6 U ITOJIAIOT Ha MalleHTa HATNIPAXKeHue OCHOBHOI'O HAKOITUTEJIBHOTO
KOHJIeHcaTopa 12, mpuyeM Mo CUTHAJY JaTdyuKa Toka 10 02KugaioT JOCTUXKEeHUe
3aJaHHOTO 3HAYEHHUs] YPOBHS 3JIEKTPUYECKOTO TOKa, HEOOXOIUMOTO JIJIst
OCYILECTBJIEHUS M3MEDPEHUil, IJIABHO HapacTawllero OJarofaps HaJUYUIO
UHIYKTUBHOrO 3jeMmeHTa 5. Kak Tosibko Tpebyemoe 3HaUYeHUE YPOBHS TOKA
JIOCTUTHYTO, IO CUTHAJY JATYNKA HaOpAKeHUd 11 u3MepsdaroT cOnpOoTUBJICHHE
R, TpyIHOH KJETKHU NAalueHTa (JIeKTpUYecKas Harpys3ka 9) U OmpeIessioT
JMana3oH, B KOTOPBIH momagaer Ry, HOCJe Yero 3aMbIKAIOT 3JEKTPOHHBIE
KJIOYA 14 B COOTBETCTBYIONIEM JIAHHOMY IUAIla30HY YHUCJIe JOIIOJHUTEJIbHBIX
saeek (Hanpumep, 3 uian 3 u 4), KOTOpble He Pa3MbIKAIOT JI0 KOHIA BLIIIOTHEHU
nedbubpuinupyionero paspsana. B JONOIHUTeNbHBIX s4YefKax, B KOTODPBIX
9JIEKTPOHHBIE KJIOUX 14 He 3aMKHYTHI, JIEKTPUYECKUN TOK Ha Harpysky 9
IpOTEKaeT Yepe3 0OXOoJIHbIE TUoab! 16.



C navajya dopMupoBaHus AeUOPUITIUPYIONIETO MMITYJIbCa II0 CUTHAJIAM
gaTaukoB Toka 10 m Hanpsikenusa 11 B cxeme ynpabienus 1 nmpousBogaT
MOJICYET BBIJIEJIEHHON Ha HATPY3Ke 9 3JIEKTPUYECKON SHEPIHH.

dopMupoBaHue das3bl OJIOXKUTEJLHOU [IOJIAPHOCTHU HUMITYJIbCA
3aKAHYNBAETCsI, KOTJA CHUTHAJ Ha JaT4YWKe HalpskKeHus 11 yMeHbInaeTcs
JI0 YCTAHOBJIEHHOW JIOJIM OT AMIUIMTYAHOTO 3HAYEHUs (IJ1s1 yMEHDbIICHU
[IOPOroBOi  dHepruu  AeUOPUNIAIUU  UMOYJAbCa  IIPEJIOYTUTETHHO
JOCTHKEHNE Ha Teje MNallueHTa HanpsKeHusi co 3HadeHueMm 0,5+-0,7 oT ero
HAYAJBLHOW BEJIMYMHBI), MOCJAE Uero B CXeMe MepeKJIOUeHus: MoJsgpHocTH 6
Pa3MbIKAIOT JEKTPOHHBIE KJIIOUM 14 MOJIOXKUTEJBHOU IMOJSIPHOCTH, a 3aTeM
3aMBIKAIOT 3JIEKTPOHHBIE KJIIOUX 14 OTPUIATESLHOU TMOJSPHOCTH. Tak
HaYMHAIOT (popmupoBanue ¢a3bl OTPULATEJBHON NOJAPHOCTH HMIYJIbCA.
OHOBpEMEHHO C 9TUM, €CJI paHee ObLI 3aMKHYT XOTsI Obl OMUH 3JI€KTPOHHBII
KJIIOY 14 B [JONOJHUTENbHBIX s4eiikax 3, 4, TO 3aMBIKAIOT 3JIEKTPOHHBIN
kiaod 14 B 6azoBoit sdeiike 2. @opMmupoBanue ¢a3bl OTPUIATETHLHON
MMOJIAPHOCTY  MMITYJIBCA 3aKAHYWBAIOT, KOIJIa 3HAYEHWE BBIJEJEHHON Ha
Harpy3ke 9 3JeKTpUYecKoil SHepruy CTaHET PaBHBIM 3aJaHHOMY 3HAYEHUIO
JIO3bI JHEPruu, II0CJe 4Yero Bce IJEeKTPOHHble KJjooud 14 ycrpoiicTBa
Pa3MBIKAIOT, TAK KAK BO3JEHCTBUE HA TMAIMEHTa JIOJIKHO ObITH MPEKPAIIEHO.

Takum o00pa3oM yMEHBIIAIOT 3JIEKTPUYIECKYID €eMKOCThb (' HaKOIuTesd
9JIEKTPUYECKON SHEPrud B IMPOILECCEe €ro pa3psla U B COOTBETCTBUU C
3HAYEHUEM BEJUYUHBI SJIEKTPUYECKOIO COIPOTHUBJIEHUS R, TPYJIHOI KJIETKU
MalueHTa.

JlomoTHUTEILHBIN pa3psii HAKOIUTEJIBHOTO KOH,IeHCaTOpa 6a30BOM ssueiiku 2
yepe3 pe3ucTop 13 HeoOXOaMM, IOCKOJILKY B Hadaje pa3bl OTPUIATESbHOM
MOJIIPHOCTH ~ HMITYJIbCA  TOJKJIOYEHHBbIE JJEKTPOHHBIMU  KJjwodamu 14
HAKOIUTE/JbHbIE KOHJEHCATOPbI 15 B JIONMOJHUTEJbHBIX ddeiikax 3, 4
pa3psXKalOTCs TOJIHOCTBIO W JJIEKTpUYecKasi eMKOCThb (' HaKONUTesnd
JIEKTPUYECKON SHEPTUU, MOJKJIIOYEHHAs HAa HArpy3Ky 9, CTAHOBHUTCA paBHOU
3HAYEHHWIO €MKOCTH HAKOIUTEJbHOTO KOHJeHcaTropa 0a30Boil aueliku 2,
a CJeJ0BATEeJbHO 3JIEKTPUYECKOe HalpsaKeHWe Ha Harpy3ke 9 ymajer
OTHOCUTEJIbHO MeJjieHHO. B pesynbraTe dero, 6e3 paspaia HaKOIUTETHLHOTO
KOHJIeHCATOpa 0a30BOM siueiKu 2 Ha pe3ucTop 13, AU TeIbHOCTh BTOPO (ha3bl
UMITyJIbca OyIeT 3HaAYUTEbHO KOPOYe 110 CPABHEHMIO C JITUTEIbHOCTBIO MTePBOi
da3bl.

[Ipumep peanuzanuu yCTPONRCTBA C YETHIPbMS JIONIOTHUTEIBHBIMU SUeiKaMu.
Lenbo naHHOM peaM3alui SIBJSIETCS CTAOUIM3alUs AJHATEIbHOCTH a3
OUIIOJIIPHOrO TpaMelenJaJIbHOIO UMITYJIbCa B JIMANIA30He 3HadeHuil ot 3,6 10
6,6 Mc npu cnajie BepIIUHBL nepBoit ¢das3sl j10 0,5 0T aMIIUTYIHOTO 3HAYEHUs
IIpU CONPOTUBJIEHUM HAIrPY3KU B JMAIla30HEe 3Ha4YeHui oT 25 no 175 Owm.



EmkocTy  HakonuTesns, HeobxomuMmylo s opMuUpoBaHHA — da3bl
TPAIENen JAJIbHOTO UMILYJIbCA, BBIYUCISIOT 110 dopmye (1).

tHMH
C(RH) - _Ru' hl KMMII (1)

Lne: C — emMKoCTb HAKOHUTE/s (EMKOCTb KOHIEHCATOPa 6a30BOi sUefiKY Uin
9KBUBAJIEHTHAS €MKOCTb IIOCJIEIOBATEJbHOIO COEIMHEHNs HAKOMUTEJIbHOTO
KOHJIeHCATOpa 06a30BOM AYEUKU C HEKOTOPBIM KOJMYECTBOM HAKOIIUTEJIbHBIX
KOHIEHCATOPOB JIONOJTHUTEIbHBIX STU€eK);

tuvn — JOMYCTUMAsS JJIUTEJIBHOCTD UMILYJIbCA;

Ry — conpoTus/ieHue I'PYJAHON KJIETKU ITAllMeHTa,;

Kuyun — K03 DUIIUEHT cnajia BEPIIUHBI OT aMIIATYIHOTO 3HAYEHUH.

Kax caenyer u3 dopmysnbt (1), Ipu MOCTOAHHLIX 3HAYEHUAX JUINTEIBHOCTH
UMIlyIbca ¥ KO3(PUIMEHTa Cla/a BEPIIMHBI  KaXKJIOMy  3HA4YEHUIO
CONIPDOTUBJIEHUs HArpy3ku 9 COOTBETCTBYET CBOe 3Ha4dYeHue eMKOCTHU
HAKOIIUTEJS JIEKTpUYecKoir sHeprun. OJIHAKO, €C/u JONYCTHUTh U3MEHEHUe
JUTUTEJIbHOCTH HMILYJIbCA B HEKOTODPBIX HEDOJIBINUX IIpeJiesiax, 3HadeHHe
€MKOCTH MOXKET OCTaBaTbCS IIOCTOSHHBIM /IJId HEKOTOPOI'o JUalla30Ha
3HavYeHuit comporuBieHuss Harpysku 9. Torma gma crabmamzanuu
JIIATEIbHOCTH (Da3bl TPATEIENTAJILHOI0 OUITOJSIPHOIO UMITYJILCA IOTpedyeTcs
OTPpAHUYEHHLIH psj 3HaYeHu# eMKocTu HakoruTess. Camoe Oouibinoe
3HaYEHWE EMKOCTU HAKOMUTENs TpedyeTrcs Jijis JUANa30Ha COINPOTHUBJICHUI
HATPY3KM HAYMHAIOIIErOCs ¢ HUXKHEH rpanuinsl (B JaHHOM ciaydae — 250wm).
OTO 3Ha4YeHHEe eMKOCTH KoHjeHcaropa 60aszoBoit sueiiku 2. Crenyroriee
3HaYEHNE eMKOCTH HaKoIuTesss OyJIeT MeHBIIE, MOITOMY TaKOU eMKOCTHOM
HAKOIIUTEJIb MOXKET OBITh COCTABJIEH U3 [OCJIeNOBATEILHOTO COEeIVHEHU
JBYX KOHJEHCATOPOB 0a30BO#l sueiKM 2 ¥ I1EepBOil  JOIOJHUTEIbHOH
auetiku 3. Clulemyrollee 3HaYeHWE €MKOCTH HAKOIUTEJs OyIeT COCTABJIEHO
U3 II0CJIeIOBATEILHOTO COEJIMHEHUsT TPeX KOHJIEHCATOPOB 0a30BOii, IepBoil u
BTOPO#1 JIOTIOJTHUTEJbHBIX SA4Y€eK, U T. .

Pacuyer peanuzaiuu ycTpoiicTsa u criocoba hopMHUPOBaHUS TPaIelelaJIbHOTO
ounonsgpHoro  JeUOPULIUPYIONIErO  UMIYJbCa  CO  cTabuim3aliueit
JJUTEILHOCTH MNPOWUIFOCTPUPOBAaH Ha uUr.4, 3aBUCUMOCTH I1apaMeTpOB
UMITyJIbC& OT COUPOTHBJEHWS] HArpy3Kd /JId [pUMepa peau3alun
n3obpereHusi — Ha PUT. 5-7, TAE:

17 —xpuBas 3Ha4YeHUs €MKOCTH HAKOIIMNTEJs SHEPIruu JJisd JJIUTEIbHOCTH
dazpl umnysibca 6wmc; 18 — KpuBad 3HAYEHUA €MKOCTH HAKOIUTEJS JJid
JUIATEIbHOCTH ra3bl uMnysabca 4 Mc; 19 — BKIIOUEeHa TOJBKO 6a3oBasg dueiika
(emkocTh Hakonurens dueprun 240 Mx®P), 20 — BKIIOUEHA JIONOJHUTENbHAL
aueiika Nel (emkocTh nakomuTesst sHeprun 160 Mk®); 21 — BKIIIOYEHBI
nonosHuTeNbHbIe aeiiku NeNe 1 u 2 (emrocTh Hakomurestst suepruu 107 Mx®);



22 — BKJIIOYEHBI JIONOTHUTETbHBbIe stuedku NeNe 1, 2 u 3 (eMKOoCTh HAKONUTE/ st
suepruu 71 M®); 23 — BKJIIOYEHBI JONOMHUTENbHBIE staeiiku NeNel, 2, 3 u 4
(emkocTs Hakonuresst dHeprun 47 M®D); 24 — jMTENBHOCTH NEPBOI bas3bl
UMITYJIbCa; 25 — JJIUTEJIbHOCTb BTOPOM (pa3bl MMITYJIbCA.

Hns crabunusanuu QymmTeIbHOCTH a3 OUIIONSPHOrO Tpallelen aabHOro
“MIOyJdbca B JAuana3oHe 3HadveHuit or 3,6 mo 6,6Mc mpu cnage BEpPIIMHBI
nmepBoit dazpl o 0,5 OT AMIUIUTYJIHOTO 3HAYMEHUS IIPU COMPOTHUBJIEHUN
HArpy3Kd B Jauamna3oHe 3HaudeHuit or 25 mo 1750M mocTraTodHo psiga U3
MIATH 3HaYeHu# emkocreit HakornuTens: 240, 160, 107, 71 u 47 mx®. 3nayeHue
240 Mx® mMeeT HAKOMUTEIbHBIN KOHJIEHCATOP 0a30BOM d4eiiku 2, OCTAJIbHbIE
3HAYEHHUd IIPECTABJIAIT cOOOUM SKBUBAJEHTHYIO €MKOCTD ITOCJIEI0BATEILHOIO
COEIUHEHUS] HAKOIMTEJIbHOI'O KOHJIEHcAaTOopa 0a30BOM sAYeHKU C HEKOTOPBbIM
KOJINYECTBOM HAKONUTEJbHBIX KOHJIEHCATOPOB JIOMOJHUTEIbHBIX STYEEK.

HauaspHOE HaTps>KeHne Ha HAKOMUTEIbHBIX KOHJIEHCATOPAX PACCYUTHIBAIOT
WCXOJId U3 TOr'O, YTO B KOHIE AedUOPUIUPYIONIETO pa3psia HalpsKeHue
JIOJIZKHO COCTaBIATh K2, OT aMIUINTyAHOro 3HadeHus. OTCIONa HAYATIbHYIO
9HEPIrUI0 HAaKONUTeJssl, BbLAEJAEeMYI0O Ha CONIPOTUBJIEHWHM HArpy3km 9,
BBIYUCJIAIOT 110 hopmyiie (2).

En
Eu’m = T 75 (2)
¢ 2
1- KIAMII
Ine: Eyay — HaYaJbHASA 9HEPrUs HAKOMUTEJIS,
E,, — 3HauYeHue HEPIUH, BBIAEISIEMON Ha TeJie NalnueHTa (Harpyska Ry);
Kyun — K03 OUIMEHT Criafa BEPHIMHBI OT aMIJIMTYHOTO 3HAYEHUSI.

HauasbHOe 3HadYeHHE HAIPSIKEHWsS HA HAKONUTENBHOM KOHJEHCATODE
6a30BOf AYEHKM 2 WM SKBUBAJEHTHON €MKOCTH IIOCJIE/IOBATENHHOIO
COEJITMHEHNST HAKOIUTEIHLHOIO KOHAEHCATOpa 0a30BOM sS4YEMKH C HEKOTOPHIM
KOJINYECTBOM ~ HAKONUTEIbHBIX KOHJEHCATOPOB JOMOJHUTENbHBIX — s9eeK
BBIUUCJISIOT 110 hopmyite (3).

2E a4 3
Uuaq = C ( )
I'ne: Uyay — HaYaJbHOE 3HAYEHME HANPSYKEHUS Ha €MKOCTHOM HAKOIIUTEJIE;
Eaq¢ — HaYaJIbHAS SHEPIUsi EMKOCTHOTO HAKOIUTEJIS;
C — eMKOCTh HAKOIHTeN sl (EMKOCTb KOHJEHCATOopa 0a30BOil HA4eMKU U

SKBUBAJIEHTHAsS] €MKOCTb IIOCJIeOBATEJIbHOIO COCAUHCHUA HAKOIUTEJIbHOIO
KOHJIeHCaTOpa 6a30BO#l dA4YelKU C HEKOTOPbIM KOJMYECTBOM HAKONUTEJIbHBIX
KOHICHCATOPOB JIOTIOJHUTEIbHBIX STUYEEK).

B mpumepe peasuzanui HOMUHAJBHOE 3HaUEHHE Pa3psIHOro pe3ucropa 13,
[MOAKJII0YAEMOTO  TIAPAJIJIEJIbHO HAKONMUTEJIBbHOMY KOHJIeHcaTopy 6a30Boil



sueiiku 2, cocrapiisier 100 OMm. OcrasibHble TApaMeTPHhI JIJIs 3HAYEHUS SHEPrUU
Ey, pasuoro 200 >k, nmpeacTtaBjeHbl B TaOJIHUIIE.

CymMapHasi 9HEprusi HAKOMUTEJbHBIX KOHJIEHCATOPOB $SYEEK COCTABJISET
306 [Ixx. ITockonbky Ha comporuBiaeHuu Harpys3ku 9 Boiaensiercss 200 Ix, To
K03 DUIIMEHT UCTIOTB30BAHUS HAKOIUIEHHON B KOHJIEHCATOPAX STYE€EeK SHEPIrUU
coctaBiasier 0,65. MakcumaapbHas aMIUIUTYIa HANPSAXKEHUS Ha 3HAYEHUSAX
conpoTuBJieHUst Harpy3ku oT 1220mM u Bblllle paBHA CyMMe€ HalPSAKEHUMA
Ha HaKONUTEJbHBIX KOHJIEHCATOpax Bcex dA4YeeK u cocrapidger 3008 B,
YTO COOTBETCTBYET IMPEIbSIBIASIEMbIM K J1epUOPUIIUPYIOMMNM HMITY/IbCAM
TpeDOBAHUSAM.



10

Popmyna nsobpereHus

1. Crnocob dopMupoBaHusl TpaENenJaJIbHOTO OUITOJAPHOIO HUMIYJIbCA JJIs
nepubpIILIAIIN cepaua, BKJIOYaomuil B cedsa mojady Ha TPYAHYIO KJIETKY
naiueHTa 1edudpuIIMPYIONIEro 3JIeKTPUIECKOT0 UMITYJIbCa TPallelen 1aIbHON
dOpPMBI OT EMKOCTHOI'O HAKOIUTEJS JIEKTPUUIECKON SHEPTUM U KOMMYTAIUIO
JIAHHOTO HaKOIUTEJIs I (POPMUPOBAHKS Yy UMITYJIbCa TIEPBOIl U BTOPOH a3
C IPOTHUBOIOJIOKHBIMY MOJISIPHOCTAMY, OTJIMYAIOIINICA TeM, 9TO B IIPOIECCe
pa3psfa HAKOIMTEJsl YMEHBIIAOT €ro 3JeKTPUUECKyI0 eMKOcTb C obpaTHO
IPOTIOPITUOHAJBLHO BEJIMYUHE 3JIEKTPUYECKOTO CONPOTUBJIEHUA R, TPYyJHON
KJIETKU MAlMeHTa.

2. Cnoco6 no m. 1, oTauvaiouuiics TeM, 4YTO 3JIEKTPUYECKYIO €MKOCTb
HakonuTeass HaxogaT u3 coorHomeHus C(Ry) = —tyun/(Ry In Kyyy), T
C — 3J1eKTPUYECKasi eMKOCTb, tyy; — JJOIYCTUMAas JIJIUTEIbHOCTh HUMILYJIbCA,
R, — 3JIGKTpUYECKOE COMPOTHUBJIEHHE TI'PYJHOH KJIETKU IaLUeHTa, & Kyy, —
K03 PUIMEHT Craja BEPIIMHBI UMIIYJIbCa OT €ro aMIIJIUTYIHOIO 3HAYCHUS.

3. Cnocob mo m. 1, oryMyarmuiicss TeM, 4TO MPEKpalaioT (popMUpOBaHue
nepBoit  ¢as3bl 1epUOPUUIUPYIOIIEr0 UMITIYJILCA NPH JOCTUXKCHHUU Ha, TeJie
NaLeHTa 3JIeKTPUYECKOro HampskeHus co 3HadenueM 0,5-0,7 or ero
HAYaJIbHOI BeJMYNHBI, a (POPMHUPOBAHUE BTOPOit (ha3bl MMITYJIHCA IIPEKPAILAIOT
IPHU BBLIJAEJEHUHU HA TEJie MAlUeHTa MaKCUMAJIbHO JIOIYCTUMON 3/1eKTPUYECKON
SHEPIHH.

4., Cnocob 1o 1.1, oTJIMYaIOIMIACSA TeM, YTO €eMKOCTHOH HAKOIUTEJb
3JIEKTPUIECKOM SHEprun 06pa3yioT U3 OCHOBHOI'O KOHIEHCATOPA U 110 MEHbILIEH
Mepe OJHOI0 JOMOJHUTEJIHHONO KOHJIEHCATOPA, & JEKTPUIECKYI0 eMKOCTh C
HAKOIIMTEJsA YMEHBIIAIOT TOCJEI0BATE/IbHBIM MOJKIIOYEHNEM K OCHOBHOMY
KOHJIGHCATOPY II0 MEHDIIeil Mepe OJHOIO YKA3aHHOI'O JOIOJHUTEILHOIO
KOHJIEHCATOPA.

5. Cnoco6 mo 1.4, oTnuYammuiics TeM, 4YTO B Hadase (QOPMUPOBAHUA
BTOPOM pa3bl J1ebubpUTUPYIONIEr0 UMIIYIbCa yCKOPAIOT pa3psiJi OCHOBHOIO
KOHIEHCATOPA.

6. VYerpoiictBo ans  HOPMUPOBaHUS — TPAIENeUJIaIbHOTO  OUIIOJISAPHOTIO
1edubpUIINPYIONIEro  UMITYJbCa, COAepXKalllee eMKOCTHON  HaKOMUTE b
9JIEKTPUYECKOH SHEPIrMM, BBIIOJHEHHBIA C BO3MOXKHOCTBIO (POPMHUPOBAHHUSA
9JEKTPUUECKOI0 UMIYJIbCa TpanenenIaabHoil (pOpMBI, U LENb MePeKJIIOYeHNsT
HOJIADHOCTH HAKOIMTEJIS, BBINOJHEHHYIO C BO3MOXHOCTBIO KOMMYTAITUU
HaKOIMUTENd Ui (POPMHUPOBAHUWS y UMIIYJbCa IIEPBOM U BTOPOWA
da3 ¢ NOPOTUBOIMOJIOXKHBIMH IOJAPHOCTAMH, OTJIMYAIONIEEC TeM, YTO
COHEPXKHUT TEXHUYECKOe CPEACTBO I  OIPEAEJIeHUS  IJIEKTPUIECKOI0
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CONPOTUBJICHUSI I'PYJHON KJIETKH IMallMeHTa W CUCTEMY KOMMYTAIIUH, MTPUYEM
B COCTaB HAKOIIMTEJsl BXOAAT OCHOBHON KOHJIEHCATOP W JIOTIOJIHUTEJbHBIE
KOHJEHCATOPbl, a CuCTeMa KOMMYTAIMM BBIIOJHEHA C BO3MOXKHOCTBHIO
II0CJIEIOBATEJIBHOT'O  IOJIKJIIOUEHUS  JIOMOJHUTENBHBIX  KOHJEHCATOPOB K
OCHOBHOMY KOHJCHCATOPY [MJi yMEHbLUIEHUd eMKocTu C HakonuTenasd B
Iporecce ero pa3psjia 06paTHO MPOMOPIMOHAJIBLHO BEJIMYUHE JIEKTPUIECKOTO
CONPOTUBJIEHNS Ry T'PY/IHOI KJIETKH NAIlMEHTA.

7. YcrpoiictBo no 1.6, OTIMUAIONIEECS TeM, UTO COJIEPXKUT pEe3UCTOp, a
CHUCTEMa KOMMYTAITUN BBIIIOJIHEHA C BO3MOXKHOCTBIO MOIKJIIOUEHUS YKA3AHHOTO
pe3ncTopa NapasuileslbHO K OCHOBHOMY KOHJEHCATOPY.



1 Cnocob cmabuaudayuy
daumesbroCmu mpaneyeudasoHozo
bunoaaprozo deubpurrupyrouse2o
UMNYALCE U YCMPOTUCMBO OAA €20
NPUMEHEHUA

Tabauna
[TapaMeTphbl KOH/IeHCATOPA SAYEHKU
) [Toporosoe Havanwnoe | Hauambhoe
Paspamnas auelika | copporusnenue, | EmMroctn, 3HAYEHUe 3HAYEHHE
Om MKD HAIPSXKEHUs], | SHEPIruw,
B Ik
1 2 3 / 5
Bazosas 25 240 1357 221
Homonuurensuast Ne 1 35 481 295 21
Honoauurennuas Ne 2 54 321 363 21
HonosnurensHas Ne 3 81 214 446 21
Honosaurenbuas Ne 4 122 142 548 21
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3 Cnocob cmabuaudayui
JAUMEABHOCTIU MPANEUEUIAADHOZ0
bunoAapHo20 depubpussupyrou,e2o
UMNYALCA U YCMPOTUCMEBO ONA €20
NPUMEHEHUS

----- 100 Om
———125 Om
~~~~~~~ 150 Om
~—— 175 Om

1
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Bpems, mc

Dur. 2



Tok, A

4 Cnocob cmabusrusayuu
OAUMEABHOCTIU MPATEYULUIANDHOZ0
bunoAAPHO20 dehudbpusrupyrOULe20
UMNYALCA U YCMPOTUCME0 OAS €20
NPUMEHEHUSA
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Dur. 3



AKBUBANEHTHas eMKOCTb, MKD
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6 Cnocob cmabusuzayuu
OAUMEABHOCTU, MPANEULUIANDHOZO
OUNOAAPH020 JePUOPUAAUPYIOULE20
UMNYADCA U YCMPOTCMEo 0Af €20
NPUMEHEHUS
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Cnocob cmabuasusayuu
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NPUMEHEHUA
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8 Cnocob cmabuaudayuu
QAUMEADHOCTIU MPANEUEUIANDHOZ0
bUNOAAPHO20 OepubpULAUPYIOULE20
UMNYADCA U YCPOTICME0 0AA €20
NPUMEHEHUA
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Jaramogaum: 17 cenrsabps 2013 (17.09.2013) | mara ucnpammsaemoro nproputera:

Hazsanune uzoOpereHus:

Crioco6 cTabHIH3alMK UTHTENLHOCTH TPAIELEHIATEHOTO GUIONAPHOro AehuOPUILTHPYIOIIETr0

UMITY/IbCa U YCTPONUCTBO IS €ro IPMMEHEHHUS

3asBUTENb:

3AKPBITOE AKITMOHEPHOE OBLIECTBO "3EJIEHOT PAJICKUM HHHOBALIMOHHO-TEXHO-

JIOTMYECKUH LIEHTP MEJULIMHCKOM TEXHUKU"

] Hekotopsie nyHkThI opmy.ibt He HoAAeRAT NOUCKY (M. pasaes I 10N0IHHTENLHOTO IHCTA)

[C] Eauncrso usobperenus ue cobaioneno (cm. pasaen Il 10noHHTeNLHOTO IHCTA)

A. KJIACCUOUKALIUA TPEJIMETA M30GPETEHIA:

AGIN 1/39
HO3K 5/04

(2006.01)
(2006.01)

CornacHo MexayHapoaHo#i narentnoi knaccu¢ukarun (MIIK) umv nauuoHansuoi knaccndukanuy 1 MIIK

B. OBJIACTb MTOUCKA.

MHUHIMYM MPOCMOTPEHHOH 10KyMeHTalMH (cicTeMa Kiaccuukauuu 1 uuaexcst MITK)
A61N 1/36 - 1/39, HO2M 9/04, HO3K 5/04

Jipyrast npopepeHHas JOKYMEHTaIlUs B TOif Mepe, B Kakoi OHa BK/IIOYeHa B 06/1acTh MOUCKa:

B. JOKYMEHTbI, CUUTAIOILIMECA PEJIEBAHTHBIMU

Kareropus* CCBUIKH Ha OKYMEHTBI C YKa3aHUEM, ¢ 3TO BO3MOXKHO, PEIEBAHTHBIX YacTel OTHOCHTCA K TYHKTY Ne
A US 6241751 B1 (AGILENT TECHNOLOGIES, INC.) 05.06.2001, pedepar, ¢ur. 1, 1-7
n. 1 ¢popMmyne!
A WO 2006/103607 A1 (KONINKLIJKE PHILIPS ELECTRONICS N.V. et al.) 1-7
05.10.2006, pedepar, ¢ur. 1
A US 2010/0217344 A1 (GUSTAVO ERNESTO CARRANZA et al.) 26.08.2010, 1-7

pedepar, dur. 1

D MOCTEAYIONIME JOKYMEHThI YKa3aHb! B IPONOIDKEHUH rpadisl B

JaHHBIE O NaTeHTaX-aHaNorax yka3aHsl B MPUIOKCHUH

* Oco0OblE KATErOPHH CCHITOYHBIX JOKYMEHTOB!

"A" NOKYMEHT, ONMpeAensomuit o0muit ypoBeHb TEXHHKH

"E" Goliee paHHHUIt JOKYMEHT, HO ONYOIMKOBAHHEIA Ha Jaty
MOAA4H €BPa3uiicKoi 3aABKH HUITH T10C/IC HEE

"O" NOKYMEHT, OTHOCKIIMACS K YCTHOMY PAcKpBITHIO, 3KCIIOHH-
DOBAHMIO H T.A.

"P" OKYMECHT, ONMYOIMKOBaHHBIN 10 JaThi OAAYN €BPa3UiCKOH
3a1BKH, HO NOCJIE ATkl HCTIPALIUBAEMOTO IPUOPUTETA

D" NOKYMEHT, NIPUBEACHHBI B eBpa3uiickoil 3asBke

0oJice NO3AHHH JOKYMEHT, ONyONHKOBAHHEIN MIOCC AATh
NPUOPHUTETA U MIPUBEACHHbIH 12 MOHUMaHUA H300peTeHus

"X" ROKYMEHT, UMEIOLIHi Haubonee ONIM3KOE OTHOLIEHHE K MPEAMETY
[OMCKA, MOPOYAIIHIt HOBU3HY WIH H300pETaTENbCKHI YPOBEHD,
B3ATHIN B OTACIBHOCTH

"Y" NOKYMEHT, HMEIOMIUi Haubomee 6AU3KOE OTHOIICHHE K MPEAMETY
MOKCKA, NopoyaniHil H306peTaTENbCKHIl YPOBEHE B COUSTAHHH C
JIPYTUMH JOKYMEHTaMH TOil e KaTeropuH

"&" NOKYMEHT, ABJAAIOUIHICA MAaTEHTOM-aHAIOroM

"L" [OKYMEHT. NPMBEJCHHBIA B APYIHX LETAX

JlaTta JeHCTBUTENBHOTO 3aBCPLICHHUS NTATCHTHOIO MOUCKA,

17 mapta 2014 (17.03.2014)

HauMeHOBaHME H aapec MeAKAYHAPOAHOTO IIOMCKOBOro OpraHa;
®denepaibHbIil HHCTHTYT
NpoMbILLIEHHOH COOGCTBEHHOCTH
P®, 123995, Mocksa, [-59, T'CII-5, Bepexkosckas Hab.,
1. 30-1.dakc: (499) 243-3337, reneraiin: 114818 [IOJJAYA
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