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W3obpereHne OTHOCHTCS K MEAWIMHE, B YAaCTHOCTH K KapAHOJIOTHH, W MOXET OBITh HCHONB30BAHO JUIS
aIalITUBHOTO MOJaBIeHNs oMeX B anekTpokapauocurnane (9KC). Pazpaborka crtoco00B 1 anroputMoB GHIBTpauy
OKC, obecrnieunBarOmuX 3HAYUTEIBHOE MOAABICHHE IOMEX NPH MHHHMAIBHOM HCKaXEHUH (POPMBI IOJIE3HOTO
CHI'HaJa, OCYLIECTBIIACTCS IIyTEM PacMpeHust QyHKIHMOHAIbHBIX BO3MOXKHOCTEH criocoba ajanTuBHOI GpuitbTpaiun
JNIEKTPOKAPINOCUTHANIA, OOABIsIs IONOJHUTENbHBIE (GyHKIMU: pasnoxkeHne DKC Ha TrapMOHHMKHM C TOMOIIBIO
npeobpazoBanust Pypee B nuanazone or 100 mI'n 1o 1 'n ¢ marom 100 mI'm, ot 1 1o 10 I'x ¢ marom 1 I'm, ot 10 mo
100 I'm ¢ mrarom 10 ' m ot 100 I'y mo 1 kI'x ¢ mrarom 100 I'u, m3mMepeHne MrHOBEHHBIX 3HaYeHUH Onoummnenanca Z,(t)
MyTeM IPsIMOTO U3MEPEHUsI NEKTPHUECKUX TAPAMETPOB ABYXIOIIOCHUKOB HA IEPEMEHHOM TOKE B IMANa30HE YacTOT
ot 100 MI'x mo 1 I'ix ¢ mrarom 100 MI'tr, ot 1 10 10 I'ix ¢ mrarom 1 I'ix, ot 10 g0 100 I'ty ¢ marom 10 'y m ot 100 I'iy 1o 1
k['1 ¢ marom 100 ['u, u3MepeHne onopHoOro 3Ha4eHUs: OMoumIenaHca Zg myTeM NpsMoro U3MEPEeHUs UMIIeIaHca Ha
nepeMeHHoM Toke B auarnazone ot 100 mI' qo 1 I'u ¢ marom 100 mI'w, ot 1 1o 10 'y ¢ warom 1 I'u, ot 10 go 100 I’y
cmaroM 10 I'm 1 ot 100 'y mo 1 k' ¢ marom 100 I'1 B cTaliMoOHapHBIX YCIOBUSX, @ UIMEHHO B YCIIOBUSIX OTCYTCTBUS
JNMEKTPUYECKUX U MEXaHHUECKHUX IIOMeX, ONPEe/eNICHNEe CMEICHNS] MTHOBEHHBIX 3HAUCHUH OMOMMIIENaHCa Zoyey(t)
1o popmyne Zeyew(t)=Zx(t)-Zo, pacuer xoddpduimenta sxpanuzanuu K s kaxaoii rapMOHUKH, ONpeeIeHHOH B
nmuana3one ot 100 mI'y go 1 ' ¢ marom 100 mMI', ot 1 g0 10 I'y ¢ mmarom 1 I', ot 10 mo 100 I'y ¢ marom 10 'y u
ot 100 I'y 1o 1 x['1; ¢ marom 100 't mo popmyse

_ £ ((zoizcmem(t))) _ (zoizcmm([)>

- (Zoi(z‘zo})
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Zy Zo

skBanu3anio JOKC myTéM yMHOXEHHUS KaXIOH TapMOHHKH Ha COOTBETCTBYIOIIUI €if KOA(PHUIMEHT SKBaTH3AIIH.
AnanTuBHas QUIBTPALMSA IEKTPOKAPAHOCUTHANA T03BOJIET MUHUMU3HPOBATh BIMAHUE CITy4aifHOI COCTaBIAIOIICH
HOTPEIIHOCTH, BOHHUKAIOIIECH TP N3MEHEHUH IIPOBOIMMOCTH TKaHel MallieHTa B MOMEHT PETHCTPALNH B YCIOBUX
CBOOOIHOM JIBUTATENbHOIN aKTHBHOCTH.
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MIIK A61B 5/04

CInoCOb AI[AHTI/IBHOﬁ OUIbTPALINA
3JEKTPOKAPINOCHUTHAJIA

3JIEKTPOKAPIAOCUTHAJIBI ATATITUBTI
GWILTPAIMSIAY DHICI

M306peTeHre OTHOCUTCS K METHULIUHE, B JACTHOCTH K KapAHOJIOTHH, 1 MOXKET
GLITb  WCIOJB30BAaHO Uil aJalTHBHOTO oJaBlieHHsT ~ TIOME€X B
37IEKTPOKApAUOCUTHAIIE (OKC).

B HacTosmiee BpeMs OOJbLIylo IOMYIIpHOCTH TOJYyYHJIA  METO/BI
aMOy/J1aTOpHOTO MOHHTOPHUHTIA JKC nanwenTa, obecednBalonye perucTpaiuio,
xpaHeHHe U 0OpaboTKy DKC B ycIOBHAX CBOOOXHOH JBUTATEHHON aKTHUBHOCTH
(CIA) mnammenta. Pannue peanusaiy OTUX METOJOB B yCTPONCTBAX
XoJTepOBCKOTO ~MOHHMTODHMHIA  CepAua  BIOpPOro MOKOJIGHHsl TpHUBETH K
BO3HUKHOBEHHIO TIPOBJIEM BBICOKOW 3alllyMJICHHOCTH 3aperiuCTPUPOBAHHOTO OKC.
Be3 HEMOCPEICTBEHHOTO ONpENENICHMs XapaKrepa oMex B 3apEerHCTPHPOBAHHOM
curHaje, OPUHATO TOBOPHTH 00 HX Clly4aifHOM XapakTepe, 4TO HE IO3BOICT
3¢ (eKTHBHO MPHUMEHATE TpaIMLIAOHHbIE METOMbI dunsTpauy  1MGPOBBIX
CUTHAJIOB.

Ecnu B pe3yJibTaTe IOfABJIEHMs NOMEX IPOUCXOMAT HCKaKCHHS (G opMBI
MHQOPMATHBHBIX y4acTKOB JKC, TO 3TO MOXET NPHUBECTH K OMKXOOYHBIM WU
HeTOYHBIM JUArHOCTHYECKUM 3aKIIFOICHUAM. B 5T0ii CBA3M aKTyalbHa paspaboTKa
CIOCO00B ¥ aNrOpUTMOB (HIBTPALHH JKC, 06ecrneuuBaronX 3HAYUTEIEHOC
ojaBNeHne MoMeX MPH MMHMMATBHOM HCKDKCHUH dOpMBI TIOJIE3HOTO CHTHANA
[dposmos [.B. Buusuue $uasTpauyuy Ha JMArHOCTHHYECKUC CBOICTBA
6uocurHanos. / OyHKLUHOHANbHAA IHArHOCTHKA. 2011, No3. C.75-78]. Taxum
oOpasoM, ueM JIy4Iie GuIBTp YCTpaHsieT NOMEXH W HeM MEeHbIIIE HCKaXKaeT

[one3Hbiii chrHal, TeM 6osee 3QdEKTHBHEIM OH Oyner.
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HI3BecTeH cnoco0 MMOMaBieHns aJIUTUBHBIX moMex [Panraiisn P.M. Ananus
6HOMEIUIIMHCKIX CHTHANIOB. // M: ®uamartiurt, 2007. C.109-111}, 3aKmovaromuics
B ToM, 4T0 ocymecTBistor ¢uisrpanmio IKC NHHEHHBIM QUIBTPOM HMXKHUX
gactot (OHY).

HelOCTATKOM HAHHOTO CIoco6a sBisAeTcs TO, YTO BMECTE C aJIUTHBHOH
noMexoit u3 cmecu DKC u moMexu ynanseTcs 4acTh CIIEKTPAIbHBIX COCTaB/IAIOIINX
rosie3Horo cursana. [Ipu atom octpele 3y6us! Q, R, S u npyrue BeICOKOJaCTOTHBIE
KOMIIOHEHTHI IOJIE3HOIO CHMrHaja criaxusarorcs. [IpM paclIMpeHUH I0J0CH
npornyckanuss @OHY 4YacTOTHBIA CHNEKTp YacTH IIOMEX OKaXeTcs B IoJoce
MPOIyCKaHHs (UIBTPA ¥ COOTBETCTBEHHO TaKHE MIOMEXH He OYIyT YCTPaHEHBL.

Eme OQHAM W3BECTHBIM AaHAJIOTOM CHIDKCHHS BIHUAHHS aJJUTHBHOH
COCTABJISIONIEH TOMeX SBIAETCS CII0cO0 OJaBIeHUS BIUSIHHS alJHTHBHON TOMEXH
Ha snexrpokapauocurnan [[larent P® 2428107 Cl, Omy6a. 20.11.2015. bros.
Ne32, MIIK A61B 5/0402], 3akmo4aroluics B TOM, YTO B Ka&XKAOM KapAHOLHKIIC
U3 aJIMTHBHOM CMECH DJJIEKTPOKApAWUOCHUTHAJIa M TIOMEXH OCYLIECTBISAIOT
BBIJCIEHHE y4aCTKa, COOTBETCTBYoEro TP-cerMeHTy 3J1€KTpOKapMOCHTHAIIA,
BBIIEJIEHME TTIOMEXH Ha 3TOM y4acTKe 3JIeKTpOKapJHOCHTHana M (opMHupoBaHHe
3JIeKTPOKapIMOCUTHalIa 6e3 OMEX.

HenocTaTKoM W3BECTHOTO crnocoGa IONABiIeHHs BIMSAHMS AJIUTHBHOHN
MOMEXH Ha SJIEKTPOKAPAUOCHUTHAJ SABIAETCS TO, YTO OH MO3BOJIACT YCTPaHATh
TOJIBKO OCHOBHYIO TAPMOHUKY HaBOJKH ITHTAIOIIEH CeTH.

TIns ONMCaHUs HEJWHEHHBIX 3aBUCUMOCTEN BIUSHUA OHoMMIIEJaHCa TKAHEH
HA MPOBOAMMOCTb TOKA IPeJIaraloTcsl MHOTOYHCIICHHBIE SKBUBAJICHTHDBIC CXEME,
TTO3BOJISIOLLFIE TIPOBOAMTE U3MEPEHHUS UMIIEIAHCA HA PU3NYECKUX MOJIETIAX [benuk
J1.B. mnenancHas snextpoxupyprus — Hosocubupek: Hayka, 2000. — 237 c].
IIpemnarampix cxemaxX Rj, Ry — axTHBHBIC CONPOTHMBICHHS H3MCPUTEJIBHBIX
3NeKTponoB; Rp,, Cp, — peaKkTUBHbIC COCTABIAIOLINE HMIIENAHCa; Ri —
CONPOTHUBJIEHUE LIUTOIIA3MbI; Ry — CONMPOTHUBIICHHE MEXKJIETOYHOM KUIKOCTH.

Pasznuuus UMIIeaHca pa3HBIX TKaHEH y OJJHOTO M TOTO € OpraHu3Ma Wil 'y

OpPraHu3MOB pa3HbIX BUJIOB CBSI3aHBl C TKAHCBBIMHA U KJICTOYHBIMH CTPYKTYPHO—
2



byHKIMOHATBHBIME 0COGeHHOCTAMH. [laxe Ny O/iM3KOH MO XapaKTepy YaCTOTHOM
3aBHCHMOCTH aGCONIOTHBIE 3HAYEHHs IMONAPHU3ALMOHHOTO COMpOTHBIIEHUS Rp M
nonspu3anonnoi emkoctd Cp, Kak OyzeT noka3aHo Jajee B HacTosIel pabore,
JUIS pa3HBIX TKaHEH MOTYT pa3MyaThCcs Ha MOopsioK. bonbime 00BEM U TUIOTHOCTH
KJIIETOYHBIX SJIEMEHTOB COOTBETCTBYIOT O0Jiee BBICOKUM 3HAUCHUAM MMITEJIaHCa.

Hao6opoT,  yBenW4eHWe  KONMYEeCTBA  MEXTKAaHEBOH  JKHIKOCTH,
KPOBEHAIMOIHEHUS U T.II. CHIDKAIOT MMIT€IaHC TKaHH.

MMeroT 3HaveHHe Takke (opMa, pasMepsl KIETOK, UX DJIEKTPOJIUTHBIH U
6uoxumudeckuit cocra [XKuykoB A.B. O6 uccienoBaHUH 3J€KTPONPOBOAHOCTH
Grosiormueckux cucrem. // Venexu coBpemenHoi 6uonoruu. — 1982. —T. 94. — Beim.
3(6). — C. 404—420; U6parumos P.I11. O cooTHOIIEHNH EMKOCTHBIX ¥ PE3HCTHBHBIX
CBOMCTB GHONOrMYecKiX TKaHel u xuaxocteit. / Bromr. CO AMH CCCP. - 1990.
— Ne2.—C. 84—88]. Ho rinaBHas 0COGEHHOCTb IIOTHBIX KJIETOYHBIX TKaHEH COCTOHT
B HANMYMM TONYIPOHMIAEMBIX KIETOYHBIX M BHYTPHKJIETOYHBIX MeMOpaH,
CO3/IAIOLIMX NPENATCTBUE I CBOOOJHOr0 pacipoCTpaHEHHs TOKa.

I3BeCTHO, YTO W3MEHEeHHe MPOBOAMMOCTH TKaHell Biuser Ha dpopmy OKC
[cebuika). Ecnu paccMaTpuBaTh KOXKHBIH TOKPOB MAIMCHTA KaK aKTHBHYIO HAarpy3Ky
(CONPOTHUBNEHHKE), TO TOTPELIHOCTh, NOPOXKAaeMas BIMAHMEM KOXHOTO IOKPOBa,
6yleT UMeTh BUJ JUHEHHOH aamuTHBHOH norpemHocTd. OQHAKO, H3BECTHO, YTO
KOXHBIf TIOKPOB MMEET HE TOJBKO aKTHBHYIO, HO H PEaKTUBHYIO COCTABIAIOLIYIO.
U3 3TOro CleAyeT, YTO MUHUMM3ALHUs JTMHEHHOW ajiluTHBHOH IIOrPEIIHOCTH 6e3
y4eTa H3MEHEHHs MPOBOJAMMOCTH KOXHOIO MOKpoBa (OuomMIiesaHca TKaHel) B
momeHT peructpaurn OKC MOXeT NpUBECTH K HEXENATEIBHOMY CITIKMBAHUIO
ocTpeIX 3y6uoB Q, R, S u Apyrux BbICOKOYACTOTHBIX KOMIIOHCHTOB MOJIE3HOTO
CUrHaja.

HauGonee GIM3KUM K IpeIaraeMoMy CrocoGy (IIPOTOTHUIIOM) SIBISETCS
CI0cO6 aNaNTUBHOM (GHIBTPAIH dNeKTpokapauocurnania [[Tarent PO Ne2568817,
Omy6n. 10.09.2011. Brom. Ne25, MIIK A61B 5/04, A61B 5/0402.],
3aKIFOYAIOIMICA B TOM, YTO B KaXKIOM KapAHOLMKIE U3 alJUTHBHOH CMECH

3apCruCTpUpPOBaHHBIX 3JICKTpOKapAHOCHIHAJIA 44 ITIOMEXH OCYHICCTBJISIIOT
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BbIIEJICHAE YYacTKOB, COOTBETCTBYIOIIMX TP-CerMeHty H PQRST-xoMmexcy
3IEKTPOKApANOCUTHANA, ONIPECTICHHE THIIA TIOMEXH [UIS KXIOro y4acTKa, BBIOOD
COOTBETCTBYIOIIETO  GMIbTpa M GUIBTPANYIO  BBIICICHHBIX  yHaCTKOB
3NEKTPOKAPJUOCUIHANA B COOTBETCTBHH C THIIOM BBIJETICHHBIX IIOMEX

HenocTaTKoM [JaHHOTO CIIoco6a SBIAETCS TOT (aKT, YTO yueT HEITMHEHHOTO
BnusHus noMexu Ha OKC mpoucxoaut INyTeM pa3JieleHHus KapIHONMKIa Ha
aim3koyactoTHylo  (TP-cerMeHT) #  BBICOKOYAaCTOTHYIO (PQRST-xoMILIEKC)
COCTABJSIONME C TMOCHeAyIomed HHIMBUAYaTbHOH (uIbTpalUeH KaXXJ101
COCTABJISIONIEN OTAEIBHO, YTO HE MO3BOJET B IOJHOM Mepe CHU3WTEL BIIHSHHUE
HeJIMHEeMHBIX MOrpelHOCTeH, BEI3BaHHbBIX, HAIIpUMED, H3MEHEHUEM ouonmnenanca
TKaHell NalfeHTa B YCJOBHSIX CBOOOJHON IBHMraTelbHOH aKTMBHOCTH (CHA)
naipesTa B MoMeHT peructpauuu OKC.

Kak cieflyeT M3 aHalu3a OIMCAHHMA NPOTOTHIA, alalTHBHOU ¢GunbTpalun
HKC BIUSHHE W3MEHEeHHs MMPOBOJUMOCTH TKaHEH B MOMEHT PEruCTpaluu OKC
yuMTBIBa€TCA  Kak  CiydaiHas — COCTaBjfloINas, MHHMMH3ALUA KOTOpOH
MPOU3BOAMTCA ~ OJHMM M3  INPEANAraéMpix — M3BECTHBIX GbuibTpOB, HE
NpeaHa3sHaueHHBIX UIA 3(QGEKTHBHOIO CHIKCHUS Cily4aiiHOH COCTaBJIAIOILEH
IIOrpCIIHOCTH.

H306peTeHne  HalpaBleHO  Ha  PAaCHIMPEHHC GYHKIHUOHAIBHBIX
BO3MOXHOCTEH crocoba afanTUBHOM (GUIBTPAlMK 3JIEKTPOKapAHOCHTHATIA.

AnanTtuBHas bunbpTpalus 3JIEKTPOKapAXOCUTHAJIA MO3BOJISIET
MHHAMH3UPOBaTh  BIMSHHE  Clly4aiHOH COCTaBJIAIONIeH  IOrpelIHOCTH,
BO3HHKAIOLIEH NpPH M3MEHEHWH IIPOBOJXMMOCTH TKaHeH MalMeHTa B MOMCHT
PeriCTpaluy B YCIOBUSX CBOOOHON BUraTe/IbHOH aKTHBHOCTH.

TexHWYECKHi pe3y/ipTarT JOCTHraeTcss IyTeM BBIJENCHUS ydJaCTKOB,
coorsercTBytomux TP-cermenTy ¥ PQRST-koMIIEKCy 3JIEKTPOKapAHOCHTHANA,
ompeneNieHHe TUNA MOMEXH JUIA KaXHOro y4acTka, BBIOOp COOTBETCTBYIOLIETO
¢unpTpa W QUIBTPAUMIO BBIICICHHBIX y9acTKOB 3JIEKTPOKapAXOCUTHANIA B
COOTBETCTBMM C THIIOM BBIJEJIEHHBIX IIOMEX, OTJIHYAOMMMCA TEM, HTO

JOTIOMHUTENBHO ocymecTBisioT: pasnoxkenne DKC Ha rapMOHHKM C TOMOIIBIO
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npeobpasoBanus Oypbe B JUaIa30He OT 100 mMI'ry o 1 I' ¢ marom 100 MI'm, ot 1
' go 10 T, ¢ marom 1 I', ot 10 ' o 100 I'ig ¢ mrarom 10 T'ip 1 ot 100 'y jio |
KI'ip ¢ warom 100 I'u, u3MepeHHe MIHOBEHHBIX 3paueHui 6uommMienanca Zx(t)
myTeM MpPSIMOrO W3MEPEHHUs JJIEKTPUYECKHX MapaMeTpoB JBYXIOIIOCHUKOB Ha
NIepeMEHHOM TOKE B I{ana3oHe 4acToT OT 100 My mo 1 T’ ¢ marom 100 mI'm, ot 1
[ no 10 T'ny, ¢ marom 1 I', ot 10 ' 1o 100 I'r; ¢ mrarom 10 T’ m ot 100 ' o 1
KI'1 ¢ marom 100 ', u3MepeHue OMOPHOTO 3HAYCHHS 6uoumnenanca Zo myTeM
MPAMOTo M3MEPEHUs MMIIEIaHCa Ha IIEPEMEHHOM TOKe B Marasone ot 100 MI' o
1 ' ¢ marom 100 mI'w, ot 1 ' mo 10 I'u, ¢ marom 1T, or 10 'y mo 100 I'g ¢
marom 10 T ot 100 I' 1o 1 KTy ¢ marom 100 I'x B cTanimOHapHBIX yCIOBHAX, 8
MMEHHO B YCIOBHSX OTCYTCTBHS OJEKTPHYECKHMX M MEXaHMYCCKHX IOMEX,
onpelesieHHe CMELIEHHUsi MIHOBEHHBIX 3HauyeHuit GuonmmnenaHca Zcmewi(t) mno
dopmyne Z_cmem (1)=Z_x (t)-Z_0, pacuer xoddumenTa skpanusanuu K s
KX IO rapMOHHKH, OIIpeJIeTIEHHO! B INANa30He OT 100 mMI'y o 1 ' ¢ marom 100
M1, ot 1 'y go 10 ', ¢ marom 1 I'n, ot 10 T' o 100 I'y ¢ marom 10 ' 1 o1 100
Ty mo 1 K ¢ marom 100 T'm mo Qopmyse K=E/Z 0 -(((Z_0+Z_cmem
)VE)=((Z_0£Z_cmem (1)))/Z_0 =((Z_0=(Z-Z_0 )))/Z_0 , sxBanu3auuio OKC
MyTéM YMHOXEHHs KaXIOHW rapMOHHMKH Ha COOTBETCTBYIOIMI eif KO3(P(HUIIHEHT
SKBaJTU3ALNH.

Cnocob noscHseTcs GUrypamu:

Ha ¢wur. 1 npuBeeHa cXeMa MpENJaraeMoro cmocoba amanTHBHOM
(QUIBTpALH SIEKTPOKAPIUOCUTHAJIA.

Ha ¢ur. 2 mpuBefeHa pacCIlMpEHHas CXeMa AOMOJHHMTENILHBIX JeHCTBUM
crioco0a afanTUBHON (HIIBTPALMH 3JIEKTPOKapAUOCUTHATIA.

Ha ¢ur. 3 npuBeJeHa U3MepHTeNbHad Cxema [l KOCBEHHOT'O H3MEpEeHUs
orouMIleiaHca Ha IEPEMEHHOM TOKE.

Ha ¢ur. 4 npuBeleHO TrpapUIecKoe n300paXkeHue, MILTIOCTPUPYIOIIES
p3MeHeHre GHoUMITEJaHca KOXHOIo ITOKpOBa BO BPCMCHH.

Ha ¢ur. 5 mnpuBeleHO rpapuyecKoe n300pakeHne, HIUTIOCTPUPYIOIIEe

BJIUSHAE U3MCHECHU OHOMMIIEIaHCA KOXXHOro IIOKpOBa Ha aMIIIHUTyAbl
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uadopMaThBHBIX  ydacTkoB (P-3y6uma, QRS-xommiexca u ST-cermeHnra)
xapauonukia OKC.

Cnoco6 apmantuBHOM ¢uibtpaimu OKC ocyuiecTBisieTcs CIEAyHOIMM
obpazom: Perucrpauus OKC — 310 npouecc u3MepeHus IOTEHIMAIOB Ha TOPCE
NalMenTa. OTH TOTEHLHMANbl XapaKTepU3YyIOT OJJIEKTPUYECKYIO AaKTHMBHOCTH B
pa3IMYHBIX y4acTKaxX CepALla ¥ TIO3BOJISIOT ONPECIMTh HAPY ICHHUS [IPOBOAMMOCTH
OMpe/ieeHHBIX OT/IENIOB CepAua (3HA0Kap/a, MHOKap/a 1 T. 1.). B cTaluoHapHbIx
ycsoBusix peructpanuy OKC nanueHT HaXOAUTCs 1100 MOJHOCTBIO 0€3 JBUKEHHS,
60 ¢ MHHMMAJIBHBIM [BIDKEHHEM Tella (COKpallleHHe IPyIHOM KJIETKH BO BPEMS
IBIXaHHUs) B Ipollecce 3amucH. Tak Kak Qpusuveckre Harpy3Ku OTCYyTCTBYIOT H TeJIO
HAXOMUTCS HEMOABKXHO, TO OHOUMIIENAHC KOXXHOro IIOKpOBa H3MEHSETCA
HeCcylleCTBEHHO. B KaxaoM  KapAHOLMKIC W3 aJIUTHUBHOM  CMeECH
3aperMCTPUPOBAHHBIX  SJIEKTPOKApAMOCHTHaga M TIOMEXH  OCYMIECTBIAIOT
BbIIEJIEHHE YYAaCTKOB, COOTBETCTBYHOIIMX TP-cermeHty u PQRST-xomMmruiekcy
3MEKTPOKAPAUOCUTHAIIA, OTIPE/Ie/IEHHE THIIA TOMEXH IJI KKO0ro y4acTka, BBIOOp
COOTBETCTBYIOIErO  GuubTpa M (QUIBTPALMIO  BBIACJICHHBIX  y4acTKOB
3MIEKTPOKAPJMOCUTHATIA B COOTBETCTBHM C THIOM  BBIICJICHHBIX  TIOMEX,
OT/IHUAIOLIMCS TeM, 9TO IOIONHHTENBHO ocyllecTBisoT: pasnoxenue JKC Ha
rapMOHMKH C TOMOILBIO TIpeobpasoBanust Pyphe B IMANa3OHe OT 100 M no 1 I'x
¢ marom 100 MI'n, ot 1 I' mo 10 T', ¢ marom 1 Ty, ot 10 I'y mo 100 I'y ¢ miarom
10 'y 1 ot 100 'y go 1 KI'u ¢ marom 100 I'i, m3MepeHre MTHOBEHHBIX 3HAYEHUN
6uonMmenanca Z,(t) myTeM MOpAMOro M3MEPEHHUs DIIEKTPUYECKHX NapaMETpOB
JBYXIIOJIFOCHHKOB Ha NIEPEMEHHOM TOKE B THANla3oHe 9acToT OT 100 M o 1 T'me
marom 100 mI'y, ot 1 'y mo 10 ', ¢ marom 1 I', ot 10 I'y mo 100 I'y ¢ mrarom 10
I'm 1 or 100 'y mo 1 Kl'y ¢ marom 100 'y, M3MEpeHHE OMOPHOrO 3HAYCHHA
6uonmMrenanca Z, ImyTeM IPSMOro U3MepeHus HMIIelaHCca Ha IEPEMEHHOM TOKE B
nuanasose ot 100 Ml o 1 ' ¢ marom 100 My, ot 1 'y mo 10 Ty, ¢ maroM 1 I'm,
ot 10 'y mo 100 T'x ¢ marom 10 Ty 1 ot 100 ' no 1 KI'm ¢ marom 100 I'n B
CTALOHAPHBIX YCIOBHSAX, 2 HMEHHO B yCJIOBHAX OTCYTCTBHS SIEKTPUIECKHX H

MeXaHHYeCKHX IIoMeX, OIpEAeJICHUC CMEIEHNU  MTIHOBCHHBIX 3HaQUEeHUH!
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Guonmrenafca  Zoen() 10 dopmyne  Zeyen(t) = Zx(8) —Zo,  pacuer
kodduuprenta sSkpanmzamud K s KaXI0Jl TapMOHMKH, OIIPEJEJIEHHON B
nuanaszore ot 100 M mo 1 T'u ¢ marom 100 MI'y, ot 1 T no 10T, ¢ marom 1 I'n,

ot 10 T’y mo 100 'y ¢ marom 10 T'u 1 ot 100 I'm no 1 KI'g ¢ mrarom 100 'y mo

E ) (Zoizcmem(t)) _ (Zoizcmem(t)) . (Zoi(Z—ZO))
Z, E - -

dopmyiie K = , axkpam3ario JKC

Zo Z,
MyTéM YMHOXKEHMsI KaXIOW TapMOHMKH Ha COOTBETCTBYIOIIHH elf KOIp HULUHEHT
SKBaJIM3aLUH.

TakuMm o6pazoMm, uH3MeHeHHWe OuOMMIIEJaHCa BO BpeMéHnAZx(t) B
CTALIHOHAPHBIX YCJIOBUAX MPEHEOPEKUMO MaJIo:

AZy () =Zy(t) —Zp— 0 (1)

W3 sTOTO CIIEAYET, YTO

yUw)
Z,(t) = Y = 7, @

B OTIMYMH OT CTAlMOHAPHBIX YCIOBHH, B aMOyJaTOPHBIX YCIOBHSAX
perucrpanu DKC [BHraTenbHas akTHBHOCTh MalMeHTa HAYEM HE OrpaHHticHa,
BO3MOJKHO BbIIEJIEHHE ceKpeTa (IIOTOBBIX BBIIENEHHUH), YTO BBI3BIBAET M3MEHCHHE
cOGCTBEHHOrO GHOMMIIEIAHCA KOXKH M, KaK I0Ka3aHO Ha Qurype 4, HEraTWBHO
ckasbiBaeTcs Ha dhopme 3apeructpupoBarnoro OKC.

M3 sTOro cClegyeT, 4To H3MeHeHHe OHOMMIIE[IaHCa KOXHOIO IIOKpoBa
ONHKChIBaeTCs caenayromei hbopMyoii:

Zy(t) =Zy + AZ,(t) (3)

[TockonbkyZ, (t) # Z,, TO BIUAHHE, OKA3bIBAEMOE N1apasUTHBIM H3MEHEHUCM

GrOMMITIEIaHCA KOXKH BO BpeMeHH, GyIeT MeTh ClleyIOLUH BALL:

Z,(6) = —5F— 4)

jwt
rne U ,(c] )-napa3HTHoe HaNpsKEeHHE, BbI3BAHHOE AZy (t)B amOynaTOpHBIX
ycnosusx perucrpanud OKC.
PaccMOTpHM pean3allyio Ipe/u1aracMoro crioco6a aganTHBHOM QUIbTpalUH

snekTpoKapauocurHana (cM. gur. 2).



Y4eT U3MEHEHHs MPOBOJUMOCTH KOXKHOrO MOKPOBA BO BPEMEHH IO3BOJIUT
IIEpEBECTH TOMEXY, IJIABHBIM KOMIIOHEHTOM KOTOPOH SBISETCS I1apa3sUTHOE
naacHUe HapshKeHHe, BRI3BaHHOE H3MEHEHHeM OnonMIIe[aHCca TKaHe!, U3 paspsia
Clly4alHbIX B pa3psj CHCTEMAaTHYeCKUX. OTO MO3BONUT Oosee 3PQeKTHBHO
IIPUMEHSTh HU3BECTHBIE (UIBTPBI NMPOTOTHIA, NpeAHA3HAYEHHBIE I PabOTHI €
CHCTEMATHUYECKHMMH ITIOMEXaMH.

Oran «/3mepenne Ouommnenanca». Ha dactore i-of TrapMOHHKH,
Haxonseics B auanazone ot 100 MI'y go 1 I'p ¢ marom 100 mI'ny, ot 1 'y mo 10
I'u, ¢ warom 1 I'n, ot 10 I'p mo 100 I'y ¢ marom 10 I'm u ot 100 ' mo 1 KI'm ¢
marom 100 ', mpoBOOAT M3MepeHHe OHOMMIIEAHCA, IpeACTaBisrolee coboi
H3MEpEHHe NaJlcHUs HAIPSDKEHHUS Ha OIIOPHOM PE3UCTOPE Ry, BXOAAIIEM B COCTaB
H3MEPHUTENILHOM CXeMBbI, PUBEAECHHON Ha Qurype 3.

W3smepuTenpHas cxema MpeAcTaBiIseT coOOd reHepaTop CHHYCOMIAIbHOIO
HaIpPsHKEHHs, KOTOpOe TMOoJaeTcs Ha H3MEpUTEIbHYI0 CXeMy, OOpa3oBaHHYIO
00BEKTOM U3MEPEHHUS ¢ UMIIEJAaHCOM Z U OTIOPHBIM pe3ucTopoM Ry, obpasyroimue

JCIIUTCIIb HAIIPAXKCHUA.

Ur
(Z+Ry)

B u3MepHUTEIBHOM CXeMe BO3HHUKaeT TOK [ = rae U, — HamnpsikeHue

remepatopa, Z — HUMIIEJaHC OOBEKTa H3MepeHul, a Rg — comporusiieHHe
oropHoro pesuctopa. C IMOMOUIBIO BOJBTMETPA IEPEMEHHOTO TOKA H3MEpAETCS

JeHicTByIolIee 3HaueHHe HanpspkeHHs Ha pesucTope Ro (Uro), ompenensemMoe mo

U
dopmyne Ugg = (Z_+FR(5' Takum oOpa3oM, OuoMMIIEZaHC KOXXKHOIO IIOKpOBa Ha

4acTOTeE I-OM MOJBI ONpPEAeIIeTCs Mo clexyomein popMmyJe:

7 =ROWL9_R_02 (5)

Uro
Oran  «PacyeT mapaMeTpoB  SKBaTM3alMOHHOro  ¢uierpa». [
xoppekTupoBanus Kaxjaoid Momel OKC B COOTBETCTBHHM C HM3MEHEHHEM
GHONUMITeIaHCa KOXKHOTO TOKPOBA aBTOPBI MPEUIaraloT BEIYMCIATE KO3GQUIMEHT
IKBaJIM3ALMH AJIS i-OM MOJBI CJIeAYIOIIMM 00pa3oM. JIomyCTHM, YTO CEPALIC MOXKHO
npexcTaBuTh B Biae rerepatopa ¢ JJIC, pasHo#t E. Torna Ha MOBEpXHOCTH KOXH

GyneT MpoTeKaTh TOK, paBHbll oTHomeHmo DJIC reneparopa u OGuouMnenaHca
8



E
k0kHOTO HOKPOBa (Iyouu = Z———), e Zyoxn — UMIEIAHC KOXHOTO NMOKpoBa. Kax
Ki

OXH

YINOMHHAJIOCH BHIIIE, B CTAIIHOHAPHBIX YCJIOBUSX UMICAAHC Zoxn TIPUHUMAIOT 32
ONOpHOE 3HaueHUE MMIIEaHCa B CTAMOHAPHBIX yCIOBHAX Zo. B amOynaTtopHbIX
YCIIOBUAX, BBHAY HM3MEHEHHs OMOMMIENaHCa KOXH B CHJy OTNHMCAHHBIX paHEe
NPHYMH, CMIPABEUIABO CIEAyIomee: Zyoxu = Lo + Z e (t), TO €CTh, 3HaYCHHE
GHOMMIIEAHCA KOXKH OTPEeNseTcs Kak 3HaueHHe OTIOPHOro OHOMMIIENIAHCa KOXKH
Zo TUTIOC-MHHYC CMeIleHHe OMONMITe/]aHca OT HOPMBI Z cvew(t), OTIPEIEIIEMOro KaK
pa3HOCTh MTHOBEHHOTO 3HaueHWsi OMOMMIIe/]aHCa Ha dacToTe i-oii momb! (Z) u
ONOPHOTO 3HAYEHVs MMIIENaHCa B CTALMOHAPHBIX YCIOBUAX Zo. Takum obpasom,

peasbHbIHA TOK, BOSHUKAIONIMA Ha TOBEPXHOCTH KOXKH IOTTHHACTCA bopmyie:

E E
heown = (ZotZoweu(®)  (20£(Z-Z0))’ (©)

JUist MUHUMU3ALHY BIUSHUS Zeveu(t), HE0OXOAMMO YMHOXHTD NPaBYO 4acThb
dopmyisl (6) Ha Oe3pa3sMepHBIH Kod(ouuuent K, yduTsBaroluii H3MEHEHHE
Zowen(t) (). ®@opmyna (6) MOKa3bIBA€T BBIBOA HCKOMOTO kospdurmenta K,

MMEeHYeMOro K03(hGHLHUEHTOM SKBaTH3aHH!

K = E (Zoizcmem(t)) _ (Zoizcmem(t)) _ (Zoi(z—zo))
"z, E - Zy - Zy ’

(7

ran «DxBammamus DKC». JlaHHBIH oTan BKIIOYAeT B ceOsf yMHOXEHHE
xaxxaoit momsl DKC Ha COOTBETCTBYHOIMH eH K03(hGUIMEHT JKBallU3allUul C
[TOC/IEAYIOIINM CUHTE30M CHUTHaJIa C MOMOLUBIO o6partHoro npeobpazosanus Pypse.
®opma DKC, noayyeHHOro 1nocje CHHTe3a, OyaeT M3MeHEHa C y4YeTOM BJIMAHUA

U3MEHSIOIIETOCST BO BPEMCHH ovouMIieJaHCa KOXXHOI'o IIOKpOBa nangyueHTa "

[pUrojHa [ AaibHeHInel 06paboTKH 1 aHAIIN3a.



POPMYJA H30BPETEHNSA

Croco6  apmantuBHOM  (uAbTpauum anekTpokapaHocurHana(KC),
3aKJIIOYAIOLIMACA B TOM, YTO B Ka)KAOM KapIMOLMKIE W3 aNAHTHBHOH CMecH
3apErUCTPUPOBAHHBIX  JNIEKTPOKAPAMOCHIHANA M NOMEXH  OCYLIECTBISIOT
BBIACNICHHE yYacTKOB, COOTBETCTBYIOWMX TP-cermenty u PQRST-komniekcy
NICKTPOKapAMOCUTHANA, OTIpE/IeICHHE TUIa IOMEXM /A KaXIOro YYacTKa, BLIGOp
COOTBETCBYIOLlEro  GUIBTPa W (QUIBTPALHMIO  BBHIAEJEHHBIX  yYacTKOB
9NIEKTPOKApJIMOCHTHAaNa B  COOTBETCTBMH C THNOM  BBIIEJEHHBIX MOMeEX,
OMAULQIOWUIUCA TEM, YTO JIOMOJIHHTENBHO OCYLIECTBAMIOT: pasioxkeHne DKC na
TapMOHHKH € NIOMOLLBIO MpeobpaszoBanusa Pypee B quanazone ot 100 M o 1 i
¢ marom 100 mI'y, or 1 I't mo 10 Ty, ¢ warom 1 ', ot 10 ' mo 100 Ity ¢ marom
10 T'm v ot 100 I't mo 1 KI'u ¢ wiarom 100 Iy, u3MepeHHe MrHOBEHHBIX 3HAYCHH
bnonmnenanca Z(t) myreM NpsSMOro H3MEPEHMs 3NEKTPHUYECKHX napaMeTpoB
ABYXMOJIIOCHHKOB Ha MEPEeMEHHOM TOKe B JirarnazoHe 4acToT oT 100 My no 1 T ¢
waroM 100 MI'n, ot 1 'y a0 10 Iy, ¢ warom 1 I, ot 10 'y o 100 ' ¢ wrarom 10
I't 1 or 100 't go 1 KI'u ¢ warom 100 I'm, H3MEpEHHE OMNOPHOIO 3HAYEHUSA
Guonmnenanca Z, myTeM NpsAMOro U3MEPEHHs MUMIEAAHCA HA IEPEMEHHOM TOKE B
ananasone ot 100 mI'u go 1 I'i ¢ warom 100 My, ot 1 'y 10 10 T, ¢ warom 1 I,
or 10 I'm 7o 100 I'y ¢ miarom 10 ' 1 ot 100 I'u ao 1 K" ¢ warom 100 [us
CTAaLHOHAPHBEIX YCIOBHAX, 8 HMEHHO B YCJIOBHUAX OTCYTCTBHS JJIEKTPHUECKHX M
MEXaHHYECKHX TMOMEX, onpeaeneHHe CMEIeHHs MrHOBEHHBIX 3HAuYeHHMIi
Ououmnenanca Zeyew(t) mo GopMmyse Zg,q,(t) = Z,(t) - Z,, pacuer k03¢ dunmeHTa
SKBaJH3alMK K uig Kaxao# rapMOHHKH, ompeeleHHol B quanasoHe ot 100 Ml
mo 1 I'm ¢ marom 100 MI'y, ot 1 'y no 10 ', ¢ warom 1 Iy, ot 10 'y 1o 100 e

maromM 10 I't w or 100 I'u no 1 KI'm ¢ warom 100 Tu no dopmyne K=-25-

((zo:zm(t))) _ (Zo2Zowen®) _ (204(2-29))

= - > , OkBanusauuo OKC nytéM yMHOXeHHS
0 0

Ka)KZOH rapMOHMKH Ha COOTBETCTBYIOLINI eH KO3 PULIMEHT PKBANTH3ALMH.



CIIOCOB AJJATITUBHON ®WIBTPAIINNA JIEKTPOKAPIUOCHUI'HAJIA

Peructpanus DKC HUsmepenne SuonMiieanca
Paznoxenne DKC Ha rapMOHHKH PacueTt k03 PUIIMEHTOB
(npeobpasosanue Dypbe) 3KBAU3ALUHA U BCEX TAPMOHMK

DxBaguzanusa DKC

h J
BrlaesieHue yuacTka,
cooTBeTCTBYyIOIIEro TP-cerMenTy
2KC

A
BriaeneHue y4acTka,
cooreercTByromtero PQRST-
xomruiekey DKC

y

OnpenesicHHE TUIA TOMEXH Ha

yuacTke, cOOTBeTCBYyromeM TP-
cermenTy DKC

Bribop ¢puasTpa

DuiasTpalys BbIAEICHHBIX
yuactikos DKC B COOTBETCBUH €
THUIIOM BBLICJIECHHBIX TOMEX

y

@opmuposanue IKC Ges nomex

Owr. 1



N3mepeHue
e buoumnegaHca

'

N3mepeHne bnonmneaaHca
Ha YacToTe i-Oh MmoAab!

v

YBennuntbi Ha 1

N Uunkn i -

¥ 9KBaNU3aLUUM ANA BCEX

- rapMOHUK \

Y

Bbluncnenue KoapdpuumeHta
9KBANM3aUUN ANA -0 HaCcTOTbI

YeennuntbiHa 1

g Lukn i L
i Sksanusauma IKC
/ \

LUukniotrlaon

Y

JkBanu3sauua i-oit moabl IKC
¢ yueTom KoadpduuMeHTa IKBaNU3aLu
Ona i-or moapl

yeenuuutbi Ha 1
" Lmkn i -

Y

Komno3uuua IKC nocne 3kBannsauuu
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CIIOCOB AJJATITUBHOM ®UJIbTPALINNA

IJNEKTPOKAPIUOCHUT'HAJIA

Zcmem(tii)
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A. KITACCUOUKALIUA TTPEIMETA U30BPETEHMSA:
A61B 5/349 (2006.01)

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

b. OBJIACTE TTOMCKA:
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DeKTPOHHAS 0a3a JAHHBIX, HCTIOIH30BABIIANLCS IPH MOMCKE (HA3BAHUE OA3BI H, ©CJIH, BO3MOIKHO, HCIIOJIB3YEMbIC MOUCKOBEIC TCPMUHbL)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropus* CCBHUTKH Ha JOKYMEHTEHI C YKA3aHHEM, IJIE 3TO BO3MO>KHO, PEJICBAHTHBIX YacTeH OtHocHTCS K myHKTY No
D, A RU 2568817 C1 (OBILIECTBO C OT'PAHMYEHHONM OTBETCTBEHHOCTBIO (O0O0) 1
"KAPJMOBUA") 20.11.2015
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A RU 2016113329 A (KOHUHKJIEMKE OUJIHIIC H.B.) 17.10.2017 1

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

" «T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
Oco0bIe KATETOPHUH CCHUIOYHBIX JOKYMCHTOB!

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3aABKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHFO H T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIPALIMBACMOTO IIPHOpHATCTA”

[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - MOKYMEHT, IMEIoImuii Hanbosee OIM3K0¢ OTHONICHNE K IIPEAMETY MOMCKA,
MOPOYAINHAI HOBH3HY HIH H300peTaTeIbCKIil YPOBCHB, B3ATHIA B OTACIBHO-
CTH

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - MOKYMEHT, SBIITIOMANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B QPYIUX IELIX
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