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(67) Abstract

A method for express analysis of heart-beat rhythm in which
the signal is picked up from a living being by means of electrodes
(3, 4, 5) which in a preferred embodiment have a form of holding
clips and can be connected to the patient's fingers or toes. The
electrocardiogram (ECG) signal is converted to a digital signal
which is then processed by a microprocessor and displayed in real
time on a liquid crystal display (LCD) (2) placed on one of the
sides of a casing (1). The ECG signal is stored and when a
corresponding key is pushed on a keyboard (6) all the
accumulated PQRST-complexes are shown on the LCD (2) page
by page. The duration of R-R intervals is measured with assigned
precision which corresponds to the characteristic scale of the
heart-beat rhythm variations in the stationary phase. The
results of these measurements are displayed in real time on the
LCD (2) in the form of rhythmograms (RGQ) and histograms (HG)
so that both RG and HG steps correspond to the said

characteristic scale.




(57) Pecepar

Cmocof skcmpecc-aHaln3a CepleyHoro puTMa H
MOpTAaTHBHOE YCTPOACTBO 49 Ero ocYmecTBJIEHHUS
Cmoco6 skcnpecc-aHanM3a CeplevyHoro puTMa, B KOTOPOM OCY-—
HEeCTBASHT CbeM 3JEKTDOKApJAMOCHIHAaJa C MOMOMbE 3JeKTpoioB (3),
(4), (3). 3dnextpogn (J), (4), (5) B mpefloYTHTEJbHOM BapHaHTe
peanusalvd UMemT (QODMY KAMICOB, KOTOPHE MOryTr OHTb NpHCOefH—
HeHH K najbla¥ DYK HAM PYK ¥ Hor.  3JnexTpoxappuocurHan (3IKI)
npeofpasyeTcs B UAQPOBOA CMTHAA M C ICMOMbE MUKpONpoUeccopa
oTofpagaeTcsd B peajbHOM BPEMEHH Ha EMIKOKDHCTAJJHYECKOM 3KpaHe
(Ek3) (2), pasxemeHHOM Ha OfHOM K3 cTOpOH Kopmyca (1),  3KT
CHIHaJ 3al0MHHAETCS, M NP HARATHH COOTBETCTBYDHEA KIIABUEM
KnaBuaTyp (6) Bce HakonaesHwe PORST-xoMmiercH oTo6pagamTc
noctpannuno Ha BK3 (2). [uutespHocTb RR-MHTepBafoB M3MepYnT C
3aJlaHHOA TOYHOCTbE, COOTBETCTBYBDOEH XapakTepHOMY MacmTaby u3-
MEHEeHHS CEepIevyHOro pPUTHA B CTAUMOHApHOM ¢a3e. Pe3yabTaTH 3THX
M3MEDEHHA BHBOLYT B peajbHOM BpeMeHM Ha IBKJ B BULEe DHTMOTpaMM
(RG) u rucrorpauy (HG), T1ag uto mar kak (RG), Tak u (HG) co-
OTBETCTBYET YMOMSHYTOMY XapaKTepHoky MacmTtaly.

HCKJIIOYUTEJBHO JJA HEJEA HHGOPMALINHA

Koggt, uenonssyemsie fna ofosHaverus crpas-wieHoB PCT Ha TuTynpHSIX jmcrax 6pommop, B KOTOPHIX
nyGIHKyoTCH MERAYHApOHEe 3amBku B coorsercrBud ¢ PCT.
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CIOCOB 3KCHNPECC-AHAMK3A CEPAEYHOIO PUTHA H
NIOPTATUBHOE YCTPOHCTBO 4149 Er0o OCYHECTBAEHHA
06naCTb TEXHHMKH

H3o6peTeHe OTHOCHTCY K MeLHUMHCKOR TEeXHHKE, npefHa3Ha-
YeHOo JJ8 aHAJW3a PUTMA CePAEvYHHX COKPameHHA [pM OKA3aHUM 3KC-
TPEHHOM MEJMUMHCKOA MOMOEM BHE CTaUWOHApa M MOXeT OHTb MCHOJb-
30BAH0 [N OLUEHKH BO3PACTHOA AMHAMHKM COCTOSHMS DPeryjsdaTOpHHX
MEXaHM3MOB CEPAeYHOro DUTHA, a TakEe IpH OLiEHKE DEeaKuuum cep-
LEeYHO-COCYNHUCTON CHCTEMH HA HArpysk, NeIMKaMeHTO3HOe ¥ (U3HO-
TepaneBTHYECKOE JieYeHHe, ,

lpegwecTBYDEMA YPOBEHb TEXHHKH

flHanuM3 puTMA CeplevyHHX COKPameHMA, Kak NpPAaBUJO, NPOM3BO-
RMTCS HA@ OCHOBE JAHHHX O MYJbCe M 3JEKTPOKApAMOrpaMMe nalueH—
Ta.

HaBecTed cnocof 3Kcnpecc-aHaji¥3a CepAEvYHOro pMTMA, N0 KO-
TOPOMY ONpepejsaT W oTobpaxamT Ha XMAKOKPHCTANJIMYECKOM SKpaHe
(EK3) Tekymue 3HAyeHHs Nyibca, YTO NO3BOJSET HAGJADNATbL M3MEeHe-
HAS CEpIevyHOr0 pHTM@ [NaudeHTa B peaibHOM MacuTabe BpeMeHH
(GB,N,2109559). HepocTaTkoM paHHoro cnocoba sBjasietTcd TO,4YTO0 IO
M3MEHEHHMD NMYy/fbCa HEBO3MOEHO ONpejeuTb XapaKTep M NPHYMHY M3-
MEHeHHMA CEepieyHoro DHUTMA.

W3BecTHH TakEe cnocoBH IJKCcOpecc-aHalu3a cepjevyHod pesd-
TeJbHOCTH, OCHOB3HHHE HA CbeMe W 3alOMHHAHMM 3JIeKTPOKApAHo-—
rpaMMe (3IK[) nauuedTa, auanau3 QOPMHE KOTOpPOR [Mo3BoJisieT OoJsee
TOYHO ONpeieSUThb XapaKTep NMPHYMH, BH3BABEMX HAPYWNEHUS DHUTMA H
LMarLHocTHpoBaTh 3abosieBanue., Tak, HanpuMep, MK3BEeCTeH crocol,
N0 KOTOPOMY CHMMADT M 3anoMuHanT 3JK[ nauuMeHTa NpH MOSBJAEHHH
HapymeHMA ceplevHoR fesTenbHOCTH BHe crauyuoHapa (US,A,4336256)
YcTpoAcTBO, peasu3yomee JAHHNA cnocof, gBJaeTcsd MOPTATUBHHM,
ABTOHOMHHM ¥ TipejHa3HaueHo ajag cbeMa IKI[ c nmasbuyeB pYK nauu-
gHTa, KOTOpDHe NPUEMMADT K 3JEKTpOJAM Ha Kopnyce mpubopa ¢ no-
MOMbD CHeuuanbHoro npucrnocoGnenus. Ho xota npuex cHartus 3K c
najibleB pyk ¢ ynobedH, HeoO6XOIMMOCTb JepEaTb INpHBOp B pYyKax
OrpaHWYMBAET BO3MOXHOE Ero NpMMEHeHHe CJY4yasMM, KOTLa PYKH M
najblUd NaluMeHTa He TPABMUpOBAHH M MOryT ONTb NPHEATH K npubopy
Ju6o caMuM nauuMeHToM, Ju60 BPAYOM. '

HaBecTeHn npyrom nopo6HuA cnoco6, B Kotopoy cbveM IKI mauu-
EHTa NPOMCXOLMT MOCTOSHHO, & NpH OOHApPYEeHMM HAPYmEHHWA cepfey-
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HOM JeSTEJAbHOCTH NPOM3BOLMTCY 3alCKMHAHHE MOcCJaefyDmero yvyacTka
JKI (SU,A,1222240). YcrpodAcTBO, peanu3ymEee [AHHHA croco0,
gBJGETCS ABTOHOMHHM ¥ [OPTATHBHHM, [IPH 3TOM 3JEKTPOAH AOJEHH
fHTb B NOCTOSHHOM KOHTAaKTe C TeJOM falueHIa.

H3BeCcTHH crnocof, B KOTOPHX JOMNCJAHHUTEJ]bHO OMNpEJelsBT He-
KOTOpHE xapakTepHue napaxeTps JK[-curhana. [lo ofHOMY M3 TAKHX
ciocofoB cbe M u3Mepenue JK[-CHrHana [ONOJHEHH H3MEDEHHEM
puteabrocTed QRS-kowniexca # RR-uutepsana KT (Us,n,4437315).
{[aHHHe 3aMMCHBAETCY HA MArHMTHYD JEHTY. HopraTuBHuf npubop,
peaiu3ynudA STOT crnocol, MOCTOSHHO HOCHTCS NAUMEHTOM Ha modCe,
Ipyd 3TOM SJAEKTPOAH 3aKpelieHH Ha IpYAM MaudeHTa M COEJMHEHH C
BXOJOM YCHAMTeNs rubkumu npoBofaMu. (00EMM CYHECTBEHHHM HEROC-
TaTKOM NpHBEJEHHHX BHEE Tpex cnocoloB gBidercs TO, 4YTO, XOT4
cbeM M sanoMuuaHue 3JK[ mpoMcxofuT HenocpefCTBEHHO NpH NpodaBje-—
HAM HapyUeHHMA cepievyHOA JNedTejbHOCTH, d4HAIM3 STHX HapyueHUn
3aTPYNHEH, TaK Kak LJAs 3T0ro Tpe6ymTCs JONOJHHTEJbHHE ycTpoR-
CTBA [J¥ CUMTHBAHHY H3 NAUATH H oToOpaxeHHd JaHHHX,

YcoBepUEHCTBOBAHMEY UYKA33HHHX CNOCO60B M YCTPOACTB LAd
sgcTpeHHore cbveda IR curHana gBiagmTCd cnocobH ¥ YcTpom-
ctBa, npefyckatpuBammue oTo6pakende IK[ B pealbHOM ¥acuTtabe
BpEMEeHH, WYTO JaeT Bpayy BO3KOXHOCTb NPOBOJUTL KOPPEKUMD DHUTMA
HeloCpefCTBeHHO mnochie OOHAPYEREHHS HapYmeHHA (US,A,4606352;
US,A,5002062). Taxue crnocofH HApSAy CO CHEMOM M 3AMHMCHE KT
pkapuant peructpauup KT wa EK3. YcrpoicTBO, peanusymumee Nep-
Bt crocob (US,A,4606352), npefcTaBiser cof6oi NOPTATHBHHH, aB-
ToHoMHuRt nmpubop ¢ HBK3 Ha ofgHOA M3 HApYEHHX CTOPOH KOpIyca #
snexTpofaMu Ha gpyrod.  BKI mMeer HeGosbmME Da3NepH, W HA HEH
oTo6pagaeTcs OfHOBpeMeHHO He Gosibme 4eTHPEX KAPAUCHHTEDPBAJUB.
OjHako Mamoe PacCTOSHHE NeXLy SJAEKTPOfAHM I103BOJMET OCYNECTB-
nate cver K[ ToAbKO € TpYAM NauueHTa. YcTpodcTBO, peadH3ynmee
gpyroi cmoco6 (US,R,5002062), Takge 4BasgeTCs MOPTATHBHHK M aB-
TOHOMHEE ¥ COJEpEMT HECKONbKC 3JEKTPOJOB Ha TMOKMX NDOBOLAX,
NOJNKJIDYEHHHX KO BXOJY YCHIMTend, CPeACcTBA [ M3MEPEHHd M 3a-
nowunauus JKC, a Takge BK3. HepoctatkoM, 00mMM JAJS BCEX BHEE-
NepevyncaeHHRX crnocofoB ¥ YCTPOACTB SBASETCS TO, UTO OHM MO3BO-
JN9DT NPOM3BOLUTL JAM00 CbeM, 3aNHChb HIH oTofpaxenue JK[, usubo
cbeM ¥ oTo6paZeHHe BEJMYUMHH NYAbCa.
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W3pecTHH cnoco6 W YcTPOACTBO, SBASDEMecH YCOBEpUEHCT-
BOBaHMEM NpPEeINJYIMX B OTHODEHMM UKasaHHHX Hejoctatkos (US,
,4825874), [lo pganHoMy cnoco6y NPOM3BOJUTCH KAK CbeM, M3MEPe-
Hue, sanoMuHaHue u orobpaxenue 3K, TaK M H3MepeHHe M otobpa-
EeHUe 3HAUEHMA TNYJbca B peaibHOM MacETale BpeMeHH. YCTPONACTBO
I8 peainW3aund 3Toro crnocofa SBJASeTCS CBEPXNOPTATHBHHM, 6au3-
KMM [0 pa3Mepy K aBTOPYYKe ¥ Ha OJHOA M3 BHEEHHX CTOPOH KOp-
nyca umeer BHI, a Ha NpOTHBONOAOEHOA CTOPOHE Kophmyca - 3JeKT-
ponu. OnHoBpemenHoe otoGpazesve Ha EK3 kak QopMu JKI', rtak ¢
myjbca B peajbHoM MacuTabe BpeMeHd oGecneydBaeT Bpauyy AONOJIHM-
TesbHHE yno6cTBa M BO3MOEHOCTH INPH YCTAHOBJEHMM KAK HaJIMuud,
Tak ¥ NPMUMHH Hapywenud purtMa, (pHAKo HeKOTOpHE BHUIN ApPHTHUH
He oTo6pagamTcs TakuM, Boobme roBops,” YCpeJHEHHNM [OKa3aTelex,
KaK BeJuunmHa nyabca. OcoOuil MHTepec [Jigd Bpaya MNpejcTaBidnT
ofofeHHHe XapaKTepMCTHKM CEepAevyHOro DUTMA, YUMTHBADOUE Npo-—
LOAERMTEAbHOCTb K3AOr0 KapAHOUMKIZ, HANpHMED, pacrnpejejeHue
NNOTHOCTH BEPOSTHOCTH fauTesbHocTH RR-unTepBanos, gTobpagaeroe
B BUJe IMCTOrpaMn, BumeonucaHHHe crecolu ¥ YCTpOACTBA He
NpejycHaTPUBANT NPHEMOB U CPEACTB JLA8 0TOODAEEHMS TAKMX Xapak-
TEeDUCTHK, WTO SBASETCS CYUECTBEHHHM HeJOCTATKON NpM OKa3aHUH
3KCTPEHHOM MejMuMHCKOA noxomu. Boobme roBopsi, M3BECTHH crnocobu
W YCTPOWCTBA, MNpefHa3HaueHHHe JJd MOJNYYEHHS M PErucTpauuu Ta-
KMX XapakTepUCTHK, B KOTOPHX MPEAYCMOTPEHO NMOCTPOEHHE H oT06-

pagenue kark 3K, Tar u rucrorpa¥¥i RR-uHTepBajoB 3K Us, A,

4360030 US,A,4364397; US,A,4417306). Ho ¢ ux noMomb® HEBO3MO-
EHO [pOM3BECTH SKCNPECcC-aHafM3 HapYWeHWA CepAevyHOro pUTHA BO
BHEKJMHHUECKMX ycnoBugax. Pabota ¢ 3THMH YCTpOACTBaMu Tpebyet
N0CTAaBKM NAUMEHTa B CTAUMOHAP, UTO 4Y3CTO HEBOSMORHO W3-3a yr-
POEADIEro EM3HM NMalueHTa COCTOSHMS ero CeplevyHO-COCYRMCTOM CH-
cTemi. [ocTaBKa e TaKoro rpOMO3AKOro YCTPOACTBA K NAUUEHTY,
o MeHbmel Mepe, HepauuoHaibHa. HKpoMe Toro, mwar THCTOrpaMMy
RR-uHTepBanoB no faHHOMYy cnocoly BHOpaH TaKMM, UTO HEKOTOpHE
U3MEHEHNS CEpIEeYHOro PUTMA, HMeDmue Oojee MEJKMH XapaKTepHHH
BpEMEHHOA MacuTal, uyeM YKAa3aHHHA ®ar, He OTPARAMTCH B TUCTOr-
paMMe, [lpyruiu croBamu RR-MHTEpBajH H3MEpUBTCS C HEeO0CTaTouyHON
TOYHOCTbE, M B pe3yibTaTe MCTOrPaMKa He oOecneyuBaeT paspeue-
HWg, T[03BOASDEEro GHCTPO M OJHO3HAUHO BHSBJSTb HEKOTOPHE 3a-
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GosieBaHMS .

Haubojee MHQODMATHBHHM M3 M3BECTHHX CnocoloB, peaNM3yeMHX
C TMOMONbED [OPTATHBHOI0 ABTOHOMHOIC YCTPOACTBA SBJSETCH croco6,
ocuoBauHHA Ha cbemMe IJK[-curuana, BHAEJEHHH R-3ybfua KapiuOKOMII-
JeKca, OIpefesieHMH MYJbca, 3aNOMMHAHWM MOJYYEHHHX AAHHHX M
oro6pagenny 3JK[-curxana ¥ BeJHUMHH MYJbCa B PEANbHOM MacmTabe
pperenu Ha K3 (US,A,5002064). IllopraTvBHOE QBTOHOMHOE ycTpof-
CTBO, peaju3ypmee JaHHHA cnocol, COLEPEMT KOPNYc, BHYTPH KOTO-
poro pasMemenn 6ok ycuneHus IKI-curxasa, 60K QHAJOTroUMPpo-—
poro npecfpasoBanng u cenekTop R-3yGua KapAuOKOMIUEKCa, TMpefi-
cTaBasnmui co0OA NHUKOBHA [ETEKTOP. YcTpoACcTBO COJEPEUT TAKEE
60K mepeKjAmueHMs DeEuMMoB, 6JoK 00pabOTKM ¥ YNpABJEHHS C Npo-
yeccopoy ¥ perucrpatop Ha BK3, Ha KoTopuA BHBORMTCH B peajbHOM
wacutaGe BpeseHu ¢op¥a IK[-curHaga. IHAUeHHd NYJbca MHAYUHM-
DYDTCS Ha CBETOLMOZHOM 3KpaHe, pACMOJOXEHHOM HA nepejHei Imna-
Hesu npubopa. [ipubop moEeT GHTH COeJHHER C BHEWHHMH ycTpon-
CTBaMH, @ HMMEHHO, C CaMOMWACUeM HW/UIH 3B¥ pag CUMTHBAHHUA
NaHHHX M3 NaM9TH M HMX 00paboTKM. flng 3Toro Ha Kopmyce uMe-
BTCS COOTBeTCTBYmmMe rHe3fa. K npubopy MoryTt MOARABYATHCS C
MOMOUbE TI'HOKAX 3JEKTPHUYECKHX MPOBOROB TDH JLOMICJHMUT € MbHEX
3/MeKTpOLa, TNO3BOJYEOAE BapbHPOBAaTb PACCTOSHHE MEXE[LY TOUKAMH
cbeMa JK[ c rpynd mapHeHTa.

OpHako LaHHEA cnoco6 He MpeRycHaTpHBaeT NOCTPOEHME I'MCTO-
Cpa¥MH KApJMOMHTEPBAJCB ¥ KapIHOMHTEPBAJNOrPa¥¥N B PEANbHOM
yacmTafle BpeMeHM, XOTS NpH nocaefybued o6pabotke 3KI npm cuu-
THBAHMM XP3HSOMXCH B MaMITH JAHHEX,--YKA3daHHHE XapaKTepUCTHEM,
poofme roBops, MOryT OHTb MOJAYYeHH, HO He B PeatbHOM yacmrate
BpEMEHH, UTO CYEAeT CHNEKTP [IPMMEHEeHHs cnocoba. Ilpp 9TOM ycT-
DOACTBO [AS peaju3auiuy LaHHOTO cnocoba He COJEPEMT CPEACTB LIS
M3MepeHUs KapIMOMHTEPBAN0OB H HOJYUEHHd oTo6pageHnn 0600meHHHX
CTATHCTMYECKUX XApaKTEPUCTHK B BMAe THcTorpakMs. Kpoxe Toro,
B JaHHOM YCTDOHCTBE He NPefyCMOTPeH BHBOJ JKI u3 namary Ha RK3
CaMoro YcTpoAcTBa, YTO jlelaeT HeBO3MOEHHM BO3BpameHMe K HpOC-
¥oTpeHHnM yyacTiau JIK[ Ge3 MOJKADYHHML K BHEWHHMM YyCTPOACTBAM
LAS CUATHBAHWS [3HHUX ¥3 TAKSTH., JT0 BHOCHT JONOJHMTEJbHHE
TpYLHOCTH B DaloTy Bpaua, KOTOPOMY MPHUXOAMTCS NPHHAMATL peme-
He Ha OCHOBe TOJbEO TeX JaHHHX, KOTOpHE opTofpaxamtca Ha BK3.
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Packpurtie u3obpeTeHud

lpepsaraexoe 3obpeTeHHe HanpaBJjieHO HA CO3faHKe cnocoba
aHajM3a CEepLeYHOr0 pPMTMA M MOPTATMBHOTO ABTOHOMHOIO YCTPOH-
CTBa, ero peajusyomero, ofecneyMBaBLerc ONepaTMBHHA JOCTOBEp-
HHA aHaJK3 COCTOSHHMS CeplevyHO-COCYLHMCTOA CHUCTEMH MalUueHTa - BO
BHEKJMHMYECKMX UYCJOBHSX Ha OCHoBe 0000MEHHNX CTATHCTHYECKMX
XapaKTepUCTHK, PErMCTDHPYEMHX B DeajJbHOM MacuTabe BpeMeHH. 7

PaspaboTaHHed crnocof 3KclIpecc-aHaiW3a CeplevyHOro PHTHA
OCHOBAH Ha CbeMe 3JeKTPOKApANOCHrHajla, YCHUJIEHUH erc, BHIEJEHHH
R-3y6ua KapIMOKOMILIeKca, peructpauuu nyabca u 3IK[ B peanbHOM
MacuTabe BpeMenu c 3anoxuHanveM 3JK[ ¥ BO3MOEHOCTbE €e BOCIpPO-
H3BeJleHUs .

CorsacHo H300peTeHHED OJHOBPEMEHHO C " BujeJieHned R-aybua
Kag[IOre KapAMOKOMIJIEKCA W3MEpSDT JJMTENbHOCTb ApefNAYmero RR-
MHTEpBaJa B peajbHOM MacwTale BpeMeHH M OCYNeCTBASET MNOCTPO-
gHMe X PErucTPauMB KapLMOMHTEPBAJOrpPaMMH K TUCTOrDAMMN Kapiuo-
MHTEpBaNOB C mWaroM, oOPATHO MPONOPUHOHAAbHHM YCTAHOBJEHHOM
TOYHOCTH M3MepeHudt pgautesbHocTH RR-uHTepBasnoB. Ilo oKOHYGHHMH
OCTPOEHWS Kap[AMOMHTEPBAJOTrPa¥¥H W THCTOrDAMMH KapLHUOHHTep-
BaJOB DErMCTPUPYBT 3HAUEHMS CTATHCTHYECKHX NapaMerpoB 3NEKTPO-
KapiMOCHrHaNa, ONpefefeHHNX 3a BpeMd HaGampesnd.  Ilpu sToM
TOYHOCTb M3MepeHus AgauTeabHocTH RR-uHTepBasoB 0GPaTHC NpoONOp-
HOHAJbHA XapaKTepHOMY MacuTaby M3MeHeHMA CepieyvyHOro puTHa B
CTauMoHapHORA ¢ase.

B uacTHoM cjayyae HeOGXOIMMYD TOYHOCTb M3MEDEHMS RAMTeJb-
HocTH RR-MHTepBajnoB YCTAHABJAMBAET M0 NPEBHUEHME 33J3HHOrC M0-
pOra pasHOCTbE MEELY MAKCHMAJIbHHM M MMHMMAJbHNM 3HAYEHHUIMH
nauTtenbHocTd RR-uHTEpBanos, W3MEDEHHNX B N NOCJEJ0BaTedbHHX
UMKJAX CEpLevHOH [esTenbHOCTH, The N » 2, INpPH H3MEHEHHH TOQ4Y-
HOCTHM M3MEPeHHS OT MeHbEEero 3HaueHud K GoJbuexy.

llenecoofpasno BHGpPaTb B KaueCTBE CTATUCTUUECKHX MapaMer-
DOB 3JIEKTPOKAPAMOCHIHANa, 3HAYEHMS KOTODHX DErucTPUpYmT 1Mo
OKOHYAHMM  TMOCTPOEHHS  KAPAMOMHTEPBANOrpPaMMH M THCTOrPAMMH
KapIMOMHTEPBANOB, YCPeNHEHHHE 3HAUEHWI NYJbCa, MMHMMAJADHOE M
MAKCUMAJbHOE 3HAYeHWs JAMTe’bHOCTH RR-MHTepBanoB, pAsHOCTD
MERNY  MAKCHMAJIbHHM ¥ MUHMMAJbHHM 3HAUEHHSIMH [JMTEJAbHOCTH
RR-uHTepBaJoB (BapMAUMOHHHA PA3¥ax FUCTOrPAMMH KApAMOMHTEPBA-
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J0B) ¥ HauGosee yacTo BCTpevyammeecyd 3HAYeHHe LAMTEJbHOCTH RR-
MHTEpBaN0B (MOJAa CHCTOrpaM¥H) 3a BpeMs HAlOJHLEHHM.

enecoopa3Ho TakEe Cbe¥ 3JEKTPOKApLMOCUTHANE OCYmMecT-—
BJSITb C MajblieB DYK HAX PYK H HOI.

PaspafoTaHHHA MOpTAaTHBHHA ABTOHOMHHA AQHAJM3ATOP Cepled—
HOO PUTHM@ BKJANYAeT KOpNyc, BHYTPH KOTOPOTO0 DPasMemeHH mocie-
NOBATefbHO COeJHHEHHHE OJNOK YCHIeHHd M OJIOK aHaJor ouu@poBOro
npeoGpa3cBaHus, ceJekTop R-3ybua KapaHOKOMIAEKca, BXOJ KOTO-
poro MOLKJADYEH K BHXOLY 6J0Ka YCHJEHHS 3JeKTPOKapiHOCHrHan€a,
60K MepeKNmYeHHs DEeEHKOoB, a TakEe 0J0K o0paboTKM M YrnpaBie-
uus, Bxon Q KoToporo coefuHeH ¢ BuxofoM C 6J0Ka aHaJsoOrouuQ-
poBoro mpeofpasoBanus, a BHXOJL K NOjmADYeH K PErMcTpaTopy ¢
EK3. [llpu sTom Gaox o6paboTKM M YNpaBJeHHS BHUCJHEH C BO3MOE—
HOCTBD BHBOJA HA PErMCTPaTop B PeEANbHOM MacuTale BpeMeHM
¢opys 3K, 3anoMMHaHMg ee M NOCAEJYDLErc BOCNPOM3BeLEeHMS HA
BHEUHMX YCTpOfAcTBaX cojepgudoro nmaard. BKI pacrmosoged Ha
ONHOM ¥3 HApYEHHX CTOPOH Kopmyca, a Ha Jpyrod M3 ero Hapyx-
HHX CTOpPOH paclojfoEeHH TPM 3JAeKTpoja, COeJMHEHHHEe C COOTBET—
CTBYDNUMM BXOLaMd GJ0KA YCHJAEHMS 3JIEKTPOKApJHOCHTHaka. Kpoxe
TOro, B KOpPOYce MMeDTCH NOJKJDYEHHNe K GJ0ky o6paloTEM ¥ yn-
paBAeHMS THE3Ja JJs NOACOefMHEHHS BHEUHMX YCTPOACTB., AHauM3a-
TOp CHaOEeH TpeMs NOMOJHMTENbHHMH 3/MEKTPOa¥d C BO3MOEHOCTDHE
MONKJADYEHMS K COOTBETCTBYDDMM BXOAAM 0J0KA YCHJEHHS 3JEKTPO-
KapIMOCUrHaMa C NOMONbE CHOKOr0 3JIEKTPUYECKOro NpoBOKA.

CornacHo u3o6peTeHME B AHAAM3ATOP BBEeH 0JO0K M3HEPEHHMI
pauTedbHocTH RR-WHTepBaloB, BXOA M BHXOJ KOTOPOro, COOTBETCT—
BeHHO, COEIMHEHH C BHXof#oM L u Bxopox Q Oioxa ob6paGoTkM ¥ yn-
paBiennd. Buxop F 6joKa nepekJmuyeHnd DEEXMMOB COeJMHEH C BXO0-
no Q Groka ofpaBoTkn M ynpasiaenus. Buxop A 6sno0ka aHasorouud-
poBoro npeofpasoBaHus ¢ BHXofL D Ga0ka mepexkJBYEHAS PEERMMOB
MOJKADUeHN, COOTBETCTBEHHO, K Bxofay P, R Guoka o6paboTkH M
ynpaBJieHMs, a BHXOJ cenekTopa R-3ybua coeiuHeH C BXOJLOM T
Gaoka o6paboTkn ¥ ynpasienus. [lpn 3ToM 040K 06paboTKH W Ul
DABJEHUS BHIOJHEH C BO3MOEHOCTbE NOCTPOEHHS M BHBOJ@ HA YNoMd-
HYTH PerucTpaTop B pealbHOM MacuTale BpeMeHH KapRHOMHTEPBAJO-
rpaMM ¥ FHCTOTDAMM KapAMOMHTEPBAJOB, 3aNOMMHAHMY MX M NOCAERY-
UOero BOCMPOM3BENEHMS HA YNOMSHYTOM DEruCTPaTope COLepEAMOro
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7
NIaM4TH, 4 TAaKEe C BO3MOEHOCTbE BHBOJA HA PErMCTpPaTOp 3HAYEHHUM

CTATUCTHYECKHMX [IaDAMETPOB 3JIEKTPOKAPIUHOCKHIHAJNA, OlpejeJieHHNX

3a BpeMs HabJampeHusd,

B vactHoM cayvae ©6a0K H3MepeHMS NJMTeabHOCTH RR-MHTepBa-
JIOB COJEpEMT MOCJAef0BaTeJbHO COEJMHEHHHE NepecTpauBaeMHN IeHe-
PATOp TAKTOBHX MMNYAbCOB M CUETUMK MMOYAbCOB, BHXOJ KOTOPOro
SBJSEeTCS BXOLOM GJa0KQ M3MepeHMd AauTesbHocTH RR-MHTepBajoB, a
BXOJ MOCJeJHerc MOAKADYEeH K YNMpaBAsDOMM BXOJAM NepecTpanBaeMo-
ro reHepaTopa TAKTOBHX MMNYJbCOB M CUETYMKA MMIIYJbCOB.

lenecoobpa3Ho 610K mepekJBDYEeHUS DPEEMMOB BHIOJHMTb C KJa-
BHATYpoA, CcOfepEameRd KJAaBMEM C 0603HAyeHMeM PEEMMOB paGOoOTH M
pacroJOEeHHOR HA HAPYXHOA CTOpPOHe Kopnyca, OTJAMYHOA OT TOM, HA
KOTOPOA paclojiOEeHH 3MEeKTPOIN.

llenecoofpasHo TakEe JIONOJHUTEJbHHE SJAEKTPOAH BHIIOJIHHMTDL B
QPOpMe KJAMICOB C BO3MOERHOCTbE MOJKABDYEHMS K NaJdblla¥ PYK HMJIH PYK
M HOr nauueHrTa,

. B paspaforanHoM crnocofe npejycMoTpeHa BO3MOXHOCTb M3MEHe-
HWS Bara perucTPMPYeMoR B peaibHOM MacmTabe BpeMEHM I'MCTOTpak-—
MH 33 CYeT M3MeHeHMS TOYHOCTM M3MEpeHMd pJauTedbHocTH RR-uHTeEp-
BajoB. [IpH 3TOM MMHMMAJAbHHA EAr OTCPaHMYEH JMOb TOYHOCTHE BHIE-
JeHHd Havasna R-3ybua KapIiMOKOMILIEKCA, KOTopas MOEeT OHTb BecCb-
Ma BHCOKOR, JT0 mo3BOJSeT YCTAHABJAMBATb HEoOXofMMOe 3HaueHUe
TOYHOCTH M3MEPEHMR B COOTBETCTBMM C XapaKTeDHHM MAcUHTAaGoM M3-
MEHEHUR CeplevyHoro pMTMA B CTAUMOHAPHOR (a3e, uTo ofecneyuBaer
B CBOD 0oYyepejib HeoOXONKMMOe pa3peUeHHe TUCTOrPAMMH.

Beepene B YCcTpoACTBO, peanusymmee clocol, U3MepuTend
paATtenbHoctd RR-MHTEpBafoB, BHIGJHEHHOr 0 B AHAJOrOBOM QopHe,
BHCBOOOEJ@eT 4acTb PECYPCOB NpoLeccopa, a OCYLEeCTBJEHHE U3Me-
peHHA B peasbHoM Macmtale BpeMeHM CHHMEaeT TpeboBaHMs K ero
fHCTpOfeACTBUE. JTO MNO3BOJNET MCIOJAb30BAaTb NMPOLECCOp [JS 3anc-
MHHAHKMS M Mocheymmerc BOCHpPOM3BeJeHMY Ha COOCTBEHHOM PErucT-
patope Qopsu IK[, rMCTOTpAMMN M KapAHOMHTEPBAJOrDaMMN, & TaKgze
ofecrneynBaeT BO3MOEHOCTb MHHHATEPHU3AUMM YCTPOMCTBA M BHIOJHE-
HWS ero NOPTATHBHEM M GBTOHOMHEM. DBo3MoxHocTb cbvema JK[ ¢
nanblyeB pyYyK MAUM PYK M Hor obecneyuBaeT [ONCJHHTeJbHHe YynobcTBa
PH 3KCTPEHHOM NPHMEHEHMH YCTPOMCTBA.
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8
Kpatkoe onucaHde 4epTezed

CymHOCTHb HACTOSmerc U300peTeHHd nogpofHo pAcKpHBAaeTcd B
NpPMBEJEHHOM HHEE OMMCAHMM JYUYOEro BAPUAHTA OCYMECTBJCHHUS u306-
DETEHNS M MJUIBCTPHDYETCS MpHAAraeMuMd UepTeXaMH, rpe:

Our.l — BO3MOEHAS peajW3auus BHEWHero BHMAA MOPTATHBHOIO
ABTOHOMHOT G QHAJAX3ATOPa CepievyHoro PUTMA,

Our.2 — CTPYKTYpHAsd CXe¥a MOPTATMBHOTO 3BTOHOMHOIO dHAJHM—
3aTopa CepleyHoro PHTEA;

Our.3 - waobpagenne Ha EK3 gopem 3IK[, mnapameTpoB cepied-
HOMO DPHTMA B peXMMe perucTpalyH JEI (3.1) u msobpagenue Ha EK3I
KapLACHHTEPBAJOrDaM¥H M CHCTOrDAMMN B DEEMME HX [OCTPOEHUS
(3.23.

flyupuA BapUAHT OCYMECTBJEHHS H300peTeHUs

MopTaTHBHHA aBTOHOMHNA AHA.NW3ATOP CEpAEYHOTO pUTHA, C no-
MOMbE KOTOPOTO MOEeT OHTb pealiu30BaH cnocof 3xcnpecc-aHaau3a
CepLeyHoro pUTHA, COJEPEMT KOpNyc {, Ha ofHOA M3 HAPYEHHX CTO-
pPOH KOTOpOro pacrofoxed TUIKOKPHCTANMNUECKUA IKpaH (EK3) 2, a
Ha Jpyro# — TpH 3JeEKTpolad Kpyrjofd Qopss (Ha 4yepTeEe He MNOKA-
3ann). B gopnyce 1 mMemTcy rHe3pa (Ha 4yepTexe He M0KA&3aHH) LA
nojcoeMHEeHUS BHEEHHX yctpoacTs (3IBH; caMonucual, a TakEe JJd
NoKADYEHHS TPeX JOMOJAHATENbHEX 3JeKTPOAOB 3, 4, 3 c mnoMoEbm
rU6KOro 3JEeKTPHUECKOr0 MpoBOJA. JMEKTPOAH 3, 4, 5 KaK M 3JEKT-
DOLH, pacrnofoEeHHNe Ha Kopnyce {, ponxHy GHTb BHNCJHEHH U3 He-
noAgpU3yYBLerocs ¥aTepuana, Hanpusep, rpagara, YTO YMeHbmaeT
npeny waoauuuu K. Ha HapyzHOR CTOpOHE kopnyca 1, OTJAMYHOHA OT
TO, HA KOTOPOA PaclOjoEeHH 3JMEKTPOAHN, DACMOJCEEHd KJaBHaTypa
6, cojepEamad KjAaBHEM C 0003HAUEHHEH PEEHMOB paboTH:

"POHER", "RESET", "ECG", "POS/NEG", "RG/HG", "BRIGHT+",
“BRIGHT-", "STEP", "PC QUT", "TYPE ouT".

Crocof sKCIpecc-aHajin3a CEPLEevyHOro PUTHA pealu3yercd cje-
nyooue ofpasoM. [lauMeHTy HAAEBAET HA nafbud 3MeKTpoim 3, 4, 9
(aubo MpURAAJHBAET K FPYAM MJIOCKHE 3JEKTPOAH, Haxopgumuecd Ha
OIHOA M3 HAPYEHHX CTOPOH Kopnyca { npufiopa) ¥ BKIDYABT npubop
gagaTued xnasumu “POWER" (muTanne). llpy BRAMYeHMM npubopa
MPOUCXORHUT ABTOMATHYECKHMA cOpOC M HAcTpoORKa annapaTHo-NporpaM—
MHHX CpPeiCTB. JaTeM C TMOMOEbE 3JEKTDOLOE 3,-4, 5 cHMMABT
3JeKTPOKApPIMOCHTHANH NauWeHTa M YCHIMBAOT  MX c noMombm 0J0Ka

L 4]
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7. bDbiaok 7 ycuieHMs MogeT OHTb BHIOJHEH NO KHWUIE "KMKpOKONMIIbE-
TepHHe MejuuuHckue cucTtemw”, mnop pen. Y. Tounkuuca, fix.9s6cTe~
pa, Mocksa: Mup, 1983r.,cTp.461-463 u poszen ocfecrneyuBaTb MO-
naBjeHue cuHQa3HoA noMexu He MeHee 140 gb ¥ UYBCTBUTEJDHOCTH
0.05 B B nosoce ycuaenuus 1-30 T'y. C Buxopa 6aoka 7 3AeKTpo-
kapauocurran (IR —curean) nocTynaet Ha BXOA 0J0KA GHANOTOUME-
‘poeoro npeoGpasoBauug (AUll) 8, B KOTOPOM NPOMCXORMT OUMQpPOBKa
ykasaHHoro curhafa. bBuox AUl 8 B KOHKPETHOR peasH3auud BKIE-
yaeT TreHepaTop TAKTOBHX MMINUJAbCOB (Ha uepTeEe He NOKasaH),
BHX0J KoToporo sBasercd suxcpod i 6aoxa Alll 8. Daox ALl 8 Mo-
gEeT OHTb peasnu3cBaH CTAHNAPTHHMW CPeJCTBAMH ( HampuMep, HA MUK-—
pocxeMax). C Buxopa A AUl 8 Ha Bxop B curuanoB MpepHBAHAS
UeHTpaJbHOr 0 MpOUECCOPHOro YCTPOACTBA (4nY> 9 Gaoka 10 obpa-
60TKM ¥ yYNpaBJieHUS NMOCTYNAmT TAKTOBHE MMOYAbCH. Diok 10 npen-
cTaBaseT cofoii mpoueccop, npu aToM Bxon P 6Gacka 10 gBasercd
pxonoM B UMY 9. [lo nmpuxony Karporo rakToBoro uMnyabca UMY 9
YCTaHABAMBAET THIl MNPEPHBAHMSE, B COOTBETCTBMM C KOTOPHM Ha BHHY
ynpaBdedust 11 BucTaBager KoJi o0pameHHs K MOCTOYHHOMY 3aM0MH-
napgedy ycrpodctpy (I139) 12, a Ha wuHY ajgpeca 13 - anpec obpa-
60TKM NMpEPHBAHMS, 110 KOTOPOMY MPOM3BOJUT CUMTHBAHHE M UCNOAHE-
HYe MOJAMpPOrpa¥Mh rOTOBHOCTH K BOCHNDHYUTHE UHQPOBOrc 3HAUEHHS
JK[-curuana. B To ze Bpeus c Buxoga C Gxaoka AUl 8 uugpoBoe
suauenne 3KT-curnana noctynaer Ha Bxoj @ 6aoka 10 u oTTyna Ha
nopT BBOLa 14 u no muHe pnanHux 15 B UIY 3. [Ipy HaEATHH KJa-
puou "FCG" xnaBuaTypu O Gnoka 106 npomcxopuT PperucTpauud K-
curdana. llpu stoM c Buxopa D Gaoka 16 nepekapyeHHd PEERMMOB HA
pxon E curnanos npepuBanusg UMY 3, gpaspuuicd BXOLOM R 6aoka
10, mocTynaeT curHan mpepuBaHug. Illo NpHXOLY YKA3aHHOIrO CHrHAMa
UMY 9 ycraHaBAMBAET THN NPEPHBAHMY, B COOTBETCTBMM C KOTODHM
Ha muHY ynpaBjenus 11 BHCTaBaseT Koj oOpameHus K 13y 12, a Ha
muHy afpeca 13 BucTaBaseT anpec 06paboTKM NPEpHBAHKI B N3y 12,
0 KOTOPOMY NPOMCXOLMT CUMTHBAHME M MUCMOJHEHME MOANPOrpaMMH
FOTOBHOCTM K BOCTPMSTHE Kofa KiaBumd. Koj KjIaBHEM NOCTYNAaeT Ha
nopTH Beoga 14 c¢ Buxoma F Gaoka 16, orkyma 0o wHHE AAHHEX 15
noctynaet Ha UMY 9. UMY 9 BocnpuuuMaeT KOJ, KJaBuOH, B COOTBET-
CTBUM C KOTOpDHM BHCTaBJSET Ha OMHH YMNpaBJeHHS 11 u appeca 13
kon o6pamenus k N3Y 12 u appec B N33 12, cooTBETCTBEHHO. llo



10

15

20

23

30

WO 93/18706 PCT/RU93/00068
10

ykasaunomy agpecy LY 9 CYUXTHBAET M MCIOJHSET INOLNPOrpaMMy
oTofipageHus uu@poBux 3Hauenud JKI-curvana B rpaguyeckoi Qopue.
llo fanHoi MOAMpOrpaMMe UMPPOBHE 3HAUEHHH 9Kl -curpana c UMY 3
mo wuHe gamEEx 15 noctynamT Ha BHXOA K gaoka 10 wu pganee Ha
pxoJ perucrparopa 17 u BuBopgrcg Ha HhI 2 ¢ MoMOMbE CTAHLAPT-
HHX mpouefyp. YkasaHHas MOJNPOrpaMKa KOEeT 6HTL peaJu30BaHa Mo
ctatbe P.P. NertponaBaoBckoro ¥ A.E. Xomaka "flpakBep LJs BHBOJA
rpaguyeckor ¥ LHQGPOBOR HHQopMayuun” B EYpHALe "MuKponpoyeccop-
gxe cpepcTea W cucrewu”, N-6, 1387 r., cTtp.15-18.

B To =e BpeMs uuppoBne 3HaueHus IK[-curHajia 3aMOMMHADT.
fing 3toro UMY 9 no BOCMPHUITHE UMPPOBOre 3HAUEHHI JKI -curuana
BHCTaBJgeT Ha wuHH ynpasienus 11 wu ajpeca 13 gon ofpameHus K
ONepaTHBHOMY 3aMOMMHADNEXY YCTPOACTBY (034Y) 18 Gaoka 10 m
anpec B 03Y 18, cooTBETCTBEHHO. lo ykasaHHOMY ajpecy HAXORUTCH
waccuB uugpoBux 3Hauenudt 3IK[-curhasa, nociae 4ero mo WHHEe JaH-
gux 15 kKaEpoe uugpoBoe 3H3UEHHE JKT-curuana moctymnaeTr B YKa-
3aHHHA MacCHB. .

{li9 MOCTPOeHHS KApAMOMHTEDBAJOrPaMMH M THCTOrDAMMN Kap-—
[MOMHTEDBAf0B B peajbHOM ¥acuTale BpeMEHH C MOMOHbE cejJeKTopa
19 pupensnT R-3ybey KAEOC0 KAapAMOKOMIIEKCA H onHUBpéueuﬁo H3-
MEpSBT [LJHTEJNbHOCTb NPefHAYNero RR-uHTepBaia. JITO OCYWECTBIAI-
eTcy chaenypmuM obpasoy. JR[-curHal c BHXOJAQ Gaoxka 7 mocTynaet
Ha BXon cenextopa 13, rpe BupaﬁéTuBamrcg KODOTKME WMMOYJIbCH,
COOTBETCTBYDOMe Havyany R-3ybua KapiMOKOMINEKCa. Cesnextop 19
R-3yfua MOEeT OHTb BHIOJHEH N0 KHHTE "HUKPOKOMNbETEPHHE Hefu—
unHckMe cucTeMm” mop pen. Y.TounkuHca, (g.YsbcTepa, MHocksa,
Mup, 1983r., cr1p.459-461 u pouazeH ofecneyuBaTb (QOpPMUPOBAHME
KOpPOTKOr0 MMIYJAbca, COOTBETCTBYEUEro C  TOUHOCTDHA ~ 1 KMcek.
Havyany R-3ybua KapLUOKOMIIEKCd. Kagnud 3 YKa3aHHHX HMIOYJAbCOB
mocTynaer Ha Bxol G CHCHAJN0B NPEPHBAHUS MY 9, sBasapmucd
pxogox T Gaoka 10. UMY 3 B cooTBETCTBMM C THIOH NpepHBaHKs
BHCTaBAgeT Ha waHm ynpasJaenua 11 u ampeca {3 gop oOpameHus K
134 12 u agpec o6paloTKM NpEPHNBAHHUL B 13y 12, cooTBETCTBEHHO.
llo pauxomy agpecy WY 9 npou3BOJMT CUMTHBAHME NOLNpOrpaMMu yn-
paBAeHNS MpPOUECCOM HM3MepPeHMS JIMTENbHOCTH RR-uuTepBaja, a
TaKge FOTOBHOCTH K BOCHPHITHD LUHQPOBOr0 3HAUEHHMS RJMTEJIbHOCTH
RR-uuTepBana. DBunojHgs nepBym M3 YKA3AHHHX nognporpaxy, UMY I
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GopMMpyUET YNpaBjsSmmUi curHan., [JaHHHA YNpaBAgBOUA CHUTHAaJ C BH-
xona L 6noka 10, a umMenso, c noptoB BeBoja 20, mocTynaer Ha
Bxoj 6noka 21. B vacTHoM cayvae 6aox 21 BxAEYaeT nocjejoBa-
TeJibHO COeQMHEHHNe MepecTpaMBaeMhi reHeparop 22 TAKTOBHX MM-
NYyabCOB M CYETUMK 23 MMNYAbCoB, npW 3TOM YNpaBASDUME BXOJH
nepecTpaMBaEMOro reweparopa 22 # CcueTuMka 23 NOAKJDUEHH K
Bxony Gaoka 21, coenunenHoro ¢ BuxopoM L Gaoka 10, a Buxop
cyeTuMKka 23 sBiageTcs BHXonoM 6aoka 21, coeguHeHHoro c BxojoM @
6aoxa 10.

llepecTpaMBaeMui reHeparop ¢2 TAKTOBHX MMNYJAbCOB B KOHK-
DETHOM peaiu3auud MOEeT ONTb BHIMOJHEH HA JIOTHUECKMX CXEHaxX ¢
f0fNEeH ofecrneuuBaTh W3MEHeHMe MepHoia CJAelOBAHWY BHpabaTHBae-
MHX WMOYAbCOB, TNpY 3TOM TeMNepaTypHas M BpeMeHHAsd HecTaluib-
HOCTb €rc He [0JEHA MpeBHEATb ~~1 Mcek., TO ECTb TOUHOCTH YC-
TAHOBKHM Hauvaja RR-uHTepBasa.

CyeTunKk 23 B KOHKpETHOM peaju3auuy BHIIOJIHEH HA CTAHAApT-
HNX MMEKpOCXeMaxX. DucTpopeAcTBMe erc ONpefefsdeTcd TOYHOCTbD
ycTaHOBKM Hayana RR-uuTtepBasa, To ecTb ~ 1 Mcexk.  UYnpaBasmmud
CMTCHAJ, NOCTYNMBUMA Ha Bxon 6Gioka 21, TeM caMHM nocTynaeT ¥ Ha
yrpaBagapnuA BXoj cyeTunka 23 Gaoka 21. Cuerumk 23 CuMTaeT MM~
MyabCH, IOfaBaeMHe Ha ero CMrHaJbHHEM BXOJ C NepecTPauBIeMOrso
redepatopa 22. [lo mpuxoiy ynpaBasSBmero curHaja CueTuMK 23 npu-
O0CTAHABJAMBAET CYET, [0CJe 4Yero YMUCAO0 COCYMTAHHHX MMOYJbCOB,
npepcrasagnmee cofof UMQpPOBOE 3HAueHHe LJMTEAbHOCTH RR-unTep-
Baja, C BHXOfAa cyeTuuka ZJ TMOA3eTcd HA MOPTH BBOAA 14,
oTKyga no wuHe faHumx 15 nmoctynaer B UMY 3. [locne BocnpusTHUs
UMQpPOBOro 3HaueHus pjutenbHocTh RR-muTepBasa Y 9 gopuupyert
CUrHal OOHYJMEHNS M paspemeHus CYeTa CUETUMKY 23 M M0 UMHe JaH-
uux 15 c Buxoma L 6noka 10 .yepe3s mopTth BHBOjAa 20 mepecujaer
YNOMSHYTHA CMrHAJ Ha YnpaBisgBOMA BXOJ CuyeTuuka 23. Cuerumr 23
ofHyJgeTcS M HAuyMHAET CHOBA CUMIATb WMNYJIbCH C NepecTpauBae-
Moro rewepatopa 22. llonyueHHde Taku¥ 00pa3oM UMQPOBHE 3HAUE-
uus pauTesbHocTH  RR-MHTEpBanoB  MCNOJMb3YBT AJd  TIOCTPOEHHUH
KapIMOMHTEPBAJOrPaKMN M TMCTOrPAMMH KApJMOMHTEPBAJOB C UAroK,
06paTHO MPONOPUMOHAJbHEY YCTAHOBJEHHOA TOUHOCTH W3MEPEHMS RMM-
TenbHOCTH RR-uuTtepBanos. [lpy 3TOM TOYHOCTb H3MEPEHMS JJHUTEJNb-—
HocTH RR-uHTepBanoB 06paTHO NMpONOPUMOHANbHA XAPAKTEPHOMY Mac-

|



10

15

20

23

30

335

WO 93/18706 0 PCT/RU93/00068

pTaby M3MeHeHMA CEpJEeYHOro puTHA B CTALMOHAPHOA Qase. lloct-
poeHHe KapIMOMHTEDBAJOIpPAMMH ¥ THCTOrDAMMH KapAMOMHTEpBaJoB
NpOMCXONUT 10 COOTBETCTBYmEEX NOANpOTpaK¥e, KOTOPYR qny 9
cyuTeBaeT M3 13Y 12 ¥ HcHosHdeT [0 BOCOPHSTHD UUQPOBOro

apgauenns RR-uuTeppaja. [lo ynoMgHYTOR NOANpOrpaMMe TakEe ONPE-—

NeJSETCS 3HAYEHUS CTATHCTHUECEMX NAPAMETPOB Kl -curHaia, usMe-
peHHHe 3a Bpeds HaOJmjeHus, TakMe Kak YCpejHeHHoe 3HaYeHue
nyabca (HRs), MakcuManbHad (RRu) u uuauManbHas (RR1) pautelsb-
HocTH RR-MHTEpBAJOB, PA3HOCTb MeE[Y MAKCHMAJIbHHM M MWAHUMAJbHHM
3HaueHnsaMu panTesbHOcTH RR-MHTEpBaJoB AX=RRu-RR] (BapuaunoH-
HHM pa3Max TCHCTOrPaMs Kap[AMOMHTEPBANOB) H Haubonee vacrTo
BCTpEUammeecss 3HAueHWe JAMTeJbHOCTH RR-uutepsaioB Mo (Mojna
rucTorpayi). YkazaHHas NOANPOrpaMMa MOEeT 6HTb peaJu30BaHa Mo
kuure B.II. fibakoHoBa "CnpaBoYHMK N0 QArOPHUTMAM ¥ MPOrpaMMaM Ha
qsuke Gemcuk jus nepcoHanouux JBH" M, "Hayka”, 1983r., cTp.
133-136.

PeruCTPUpYDT KapiMOMHTEPBAJOrpaMMy M CHCTOrpPAMMy KapRMO-
unTeppanoB Ha HK3 2 permcrpartopa 17. flng 3TOro HA®ATHEM Kia-
pumn "RG, HE" mpou3BORMTCH MOCAELOBATENbHOCTD LeACTBMA, aHAJN0-
rMyHag TOM, KOTOpas NpPOM3BOJMJIAcCh TNPH PErMCTPAlHH 3kr. o
OKOHUAHWM NOCTPOEHHS KapAMOMHTEDBANOrPaM¥y M THCTOTPAMMH Kap-
[MOWHTEPBAJOB PErHCTPAPYET 3HAUEHHS YNOMIHYTHX CTATUCTHUECKHX
napa¥erpos 3K[-curHana, #H3KepeHHHX 3a BPEMd HabappeHus (cCx.
our. J3.2). Heo6XOZHMYE TOUHOCTb ~M3MEPEHHMS JAMTEJbHOCTH RR-
MHTEpBal0B YCTAHABJAMBANT [0 TNPEBHIEHHA 33JaHHOrC mHopora pas-
HOCTbE MEE[NY HAKCHMANDHHM W MMHMMASIDHHM 3HAUEHWIMH JLAMTEJbHOC—
T RR-MHTEpBAJOB, M3MEPEHHHX B 1N 1I0C/AELOBATEJbHHX HKAGX
cepjievyHon JedTelibHOCTH (n » 2) 1npy¥ H3MeHEHHMH TOUYHOCTH H3MEpPE-—
HUg TOcJe KaxXOHX N UMKJI0B OT MEHbEErso 3HAUEHMS K foJbmeMy.

. TouHoeTbEn M3MepeHnst RR-MHTepBaJOB YNpaBJADT CJELYDOUN 66—
pazoM. HaGnppamT 3a H3MeHeHHIMM BEJMUMHH A X BapMalUMOHHOT 0
pasMaxa rMCTOrPaMMid, oro6pagendod wa HBK3 2 n0pu  MOCTPOEHHH
FHCTOCPAMMH KapJMOMHTEPBAJ0B 3a I (n » 2) UHKJOB ceplleyHon
AeqTeJbHOCTM [DH HAEATOA KJABHDE "RE&, HEG". Ecau BeJnuuHa
AX MeHble HEKOTOPOro AIlpHOPH 3aJaHHOr0 NMOpora, NpPHHUMALT pe-
meHde 06 YBeJWUYEHWH TOUHOCTH, LAY 4ero YMeHbEABT MEpHON CAef0-
BAHMS TAKTOBHX MMIYAbCOB, BHDAOATHBAEMHX NEPECTPAMBAEMHM [EHE-
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patopo 22 (HanpuMep, Ha 5 Mcek.) nyTeM HagaTus kaaeumu “STEP"
Ha knaBuartype 6. Tlpu kazpou Hazatuu Kiaasumd "STEP" c Buxopa D
gnoka 10 mepeknmyeHHs PeEMMOB Ha BX0J E CHIrHajJ0B NpepHBAHMUS
UMY 9 noctynaer curuan npepuBaHusi, no kotopory UMY 9 BrcTas-
ngeT Ha wuHy 11 kop obpamenns k I13Y 12, a Ha wuHy appeca 13
anpec obpaboTku npepuBanus B [13Y 12, no KotopoMy  HaxojMTCd
MOANpOrpaMMa FOTOBHOCTH K BoCHpudTHD Koja kaabumu, UIY 8 cum-
THBAET M WMCNOJHYeT YKa3aHHYD MOANPOrpaMMy ¥ BOCHPHHUMAET KOJ
knapuod "STEP" c Buxopga F 6aoka 16 vepes mopT BuBOga 14 M mMHY
naHHux 15, [Tlo yxkasauHowy kojpy LMY 9 BHcTaBasgeT Ha WMHY YNpaB-
nenus 11 wop obpamenus k [13Y 12, a Ha wuHY appeca 13-anpec B
13Y 12, 0o KOTOpOMY CUMTHBAET MNOANPOrpaMMy YNpaBJeHUs TOYHOC-
tbo. llo pannon nognporpamse UIIY 3 gopmupyer gnpaéngmmuﬁ cUrHal
M 1o wuHe faHHEX 15 vuepe3 nopTH BHBoja <0 nepecHsiaeT ero Ha
ynpaBAgBOKMA BXOJ nepecTpanBaeMoro reseparopa 22. Ilpu 3ToM ne-
PHOJ, CJe[0BaHAY TAKTOBHX HMMNYAbCOB YMeHbEAeTCS, M MOCTPoEHHMe
KApLHOMHTEPBAJOrpaM¥l W FMUCTOrPAMMH KapAMOMHTEBAJOB NPOUCXOJNUT
Ha ocHoBe RR-MHTepBaloB, H3MEPEHHHX C MOBNEEHHOR TOYHOCTbH.
Ecau BapvauMOHHHA pasMaX YKA33AHHOW T'MCTOCPAMMH HE [PEBHCHUT
YMOMSHYTHA NOPOr, NPHHMMADT DeNeHHe O MNOBTOPHOM HARATUH Kia-
Bumd "STEP".

B To %Xe BpeMs 3aNOMMHABET KApAMOMHTEPBAJOIrpaMMy W I'HCTOr-
paMMy KapLMOMHTEpPBAJOB W 3HaueHUS BHUelepevyuClieHHHX XapakTep-
HuX napaMerpoB 3JK[-curHana mnyTeM 3anucH HMX 3HAYEHMA B COOT-
petcTByngue Maccued B 03Y 18, aHanoruyHo TOMYy, Kak 3alOMUHABT
3gavenns IKM-curuana. Peructpauup n 3ancuuHanve IJK[-curuasa,
KApLMOMHTEPBAJOrpaMMN W T'MCTOrPAMMH KApJMOMHTEPBAJOB NPOM3BO-—
ST [0 TOBTOPHOr0 HAEATUY KAABUOM COOTBETCTBYDNMX PEEMMOB,
an6o 10 3anciueHus OTBELEHHOro LJ4 HMX ofbeMa naMsat, Jubo Ao
LOCTHEEHHMS UEHTPAJbHON MOJAa FMCTOrpPaMMH IPaHMUN OTBEJEHHOA [Jd
ructorpamun vactu EKI 2 (cx. our. 3). lochie OKOHYAHMS PerucT-
pauun M 3anomuHanus xpansguecs B 03Y 18 paHHNe MORHO BHBECTH
Ha BHeDHME YcTpoficTBa, Takue Kak camonucey uau IBH. [lng storo
NONKADYAaDT YKa3aHHHEe BHemWHWe YCTPOACTBA K MNOPTATMBHOMY aBTO-
HOMHOMY aHANW3aToOpy CepievyHoro puTHa, [JAS yero Ha - Kopnyce 1
npubopa MMEmTCS COOTBETCTBYDEMe rHe3fa, M HAEMMAET HA KJAaBUDY
"TYPE OUT" pas BMBOJA HA CAMONMCEL WM HAa KJaBMDY "pC OUT",
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nag BuBoja Ha JIBM. B cayuae, Korja NOPTATHBHHA AaBTOHOMHHMA aHa-
JK3ATOp CEpLEYHOro PUTMA@ He MOJKANYEH K BHEUHMM YCTPOACTBAM,
no HazaTup kaaBumy “PC OUT" mpoOMCXOAHT CUMTHBAHHE H3 039 18 u
puBol Ha BK3 2 yuactka 3JK[ MM KapAMOMHTEPBAJNOTPAMMH (npu
yagaTon kiasume "ECG" wmau "RG, HE", COOTBETCTBEHHO), HENOCPEi-—
CTBEHHO MpejuecTBYBmero HaGampaeHoMy. Hazuwag wnaBumy "PC OUT"
MOBTOPHO, MOEHO MEepeJucTaTb BCEe CTPAHHUH 3ANUCH KT mau kap-
[HOMHTEpPBANOrPaMMH OT KOHUQ K HAYany 3anucH, 3 HAEMMAdd KIABMIY
“TYPE OUT" - oT Havasa K KoHuy. .Ilpu HARaTHH KJABHOH “RESET"
npuGop NPUBOJMTCS B HAualbHOE COCTOSIHHE FOTOBHOCTH, NMDOMCXOLAT
HACTPOMKA annapaTHO-NPOrPaMHHX CPeLCTB M OUHNAHTCH PErMCTPH
naMaTH.  YsesumueHne (ydeHbUeHHE) KOHTPACTHOCTH H300paxeHus
MPOMCXONUT TP HAXATHH KJ3BHIH "BRIGHT+" ("BRIGHT-"), xKpoxe
toro, HazaTueM kiasumd "POS/NEG" MoxHO BuOpaTb MO3UTHBHOE MHJHM
HeraTHBHOe M306paEeHde faHHnx Ha EBHI 2. [laHHHe KJaBAUM MOryT
6KTb MCIOJb30BaHN NpH JDO0M pexuMe paloTH npubopa.
[lpoMHDJAEHHAS NPHMEHHMOCTD

lpepnaraexuit cnoco6 #H YCTPOACTBO MOIYT 6HTb HCHOJb30BAHH
IJs DOCTAHOBKKM JMArHo3a CepledvyHHX paccTpodcTB, OLUEHKH COCTO-
9HMS 310POBOr0 Cephua Nnpu Pa3fMYHHX HArpyskax, HanpuKep, Iiph
TpeHHpOBKaX.

12,
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QPopMyaa H306peTeHHs

{. Cnocof 3Kcnpec—aHajgu3a CepleyHoro pMUTMa, OCHOBAHHHM HA
CbeMe 3JeKTPOKApIMOCHMIHaJa, YCHJEHMM ero, BupeJeHuH R-3ybua
KapAMOKOMIJeKca, PperucTpauMy nyjbca M 3JeKTPOKAapAMOrpaMMH B
peajbHOM MacmTabe BpeMEHM C 3aNOMMHAHWEM 3SJEKTDOKApAUOrpaMMH M
Bo3MOEHOCTbE ee Bocrnpouspenenud, OTAHYARIUACY Tew, uto onHOB-
peMeHHo ¢ BHIeseHueM R-3ybuya Kagnoro KapAWOKOMILJIEKCA W3MEepsmT
LauTeabHoCcTb npefupymero RR-MHTepBajsa B peasibHOM MacuTale Bpe-
MeHu, OCYNecTBJSHT NOCTPOEHME W PericTpauum KapAMOMHTepBajo-
rpaMMy ¥ THCTOrpaMMN KapAMOMHTEPBAaJOB C marod, o6paTHO Mponop-
LUHOHAJbHHM YCTAHOBJEHHOM TOYHOCTH M3MepeHMA JuauTesabHocTH RR-
MHTepBaJjsoB, [0 OKOHYAHUM [OCTPOEHUS KapAUOMHTEDBAJIOrDAMMH M
FUCTOrpaMMl KapjAMOMHTEDPBAJ0B DErMCTPUPYBT 3HAYEHHS CTATHCTHY-
eCKUX M3apaMeTpoB 3JEKTPOKApJAUOCHIrHafla, ONpefiefieHHHX 33 BpEMd
HalAmIeHHs, NpH 3TOM TOYHOCTb H3MepeHHd pauTenbHocTH RR-mHTep-
BaJ0B 006paTHO MPONOPUHOHAJIbHA XAPAKTEPHOMY MacuTaby H3MEHeHMH
CEepLeyHOro PUTHA B CTAUMOHApPHOM (ase. '

2. Cnoco6 skcnpecc-aHaau3a no n.1, OTAWYAROUACH Tew, uTto
HeoOXoAuMYD TOYHOCTb M3MEPEHHS [AMTeAbHOCTH  RR-MHTEpBanoB
YCTAHABJAMWBALT M0 NpPEBHUEHHD 3aJaHHOr0 NOPOTa pPasHOCTbE MEEAY
MAKCHMAJbHHM M MUHMMAJbHHM 3HAUEHHSIMH AJAuTesbHOCTH RR-uHTepBa-

. JI0B, M3MEpeHHHX B N NOCJeJ0BATEJbHHX LMKJIAX CEpJevHON JesTelb-

HOCTH, TIe N » Z, NPH H3MEHEHHU TOUYHOCTH WU3MEPEHHUI OT MEeHbHero
3HaYeHUsS K 6GoJabmeMy.

J. Cnocob 3kcnpecc-anaausa no m.n.i, 2 OTAHYABOUHCY Tex,
YTO CTATHMCTHYECKUMM IIapaMEeTPAaMM 3JeKTPOKApAUOCHUrHajla, 3HAUEHHI
KOTOPHX PerMcTpUpPYDT 10 OKOHYAHMM MOCTPOEHHH KapHUOHHTEpBajo-
rpaMMN M THCTOrpaMMH KapAMOMHTEpBaJjoB, SBAGDTCY YCPelHEHHHE
3HAYEHUH MYAbCA, MHHUMAJbHOE H MAKCHMAJbHOE 3HAYEHMS JJAHTENb-
HoCcTH RR-MHTepBajsoB, pPa3HOCTb MEEJY MAKCHMAJbHHEM M MMHHMAJbHHM
3HaueHusMu JpauTespbHocTH RR-MHTepBasoB (BapHAUMOHHHR pasMax
FUCTOrpaMM KapiWOMHTEpBaJoB) ¥ Haubojee YacTo BCTpeyammeecd
3Hayenue JpuautesbHocTH RR-uHTepBasioB (MOJa I'MCTOrpaMMu)  3a
BpeMs HabamjeHud. :

4. Cnocob skcnpecc-adaausa no n.o.i, 2 uau 3, OTAUYARIUH-
C9 teM, uyTo cbeM 3JEKTPOKAPAMOCHIHANA OCYNECTBALET C NafblieB
PYK MAX DYK M HOT. '
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5. llopTaTUBHNA AHAJMM3ATOP CEPJEYHOr0 pHTHMA, COLEPEAUUA
kopnyc (1), BHUTpM KOTOpOro pa3MemeHH NOC/AENLOBATENbHO COENH-
HeHuHe 6iok (7) ycHjieHHs M OJOK aHajorolu¢poBorse npecGpasoBa-
Hug (8), cenextop (19) R-3ybua kKapiuoKoMmiexKca, BXOJ KOTOPOTG
MOIKADYEH K BHXOLY Gsoka (7) YcHAeHMH 3SJAEKTPOKAapAUOCHIHAJIA,
6iok (16) mepexnmyeHus peEuMoB, a Takge 6g0k (10) obGpaboTem H
ynpaBnaenus, Bxog O xotoporo coepuHeH ¢ BuXoLoM ( GJoka aHa-
Jorouudposore npectpasoBanug (8), @ Buxof K mnopkimued K pe-

rucTpatopy (17) ¢ ZMAKOKPHCTAMNMUECKHM 3KpaHoM (2), IpH 3TOM

6aok (10) o6paGoTKM H YnNpaBJieHMS BHMOJHEH C BO3KOXHOCTHE
BHBOLA Ha perucrtpatop (17) B peanbHOM MacwTale BpeMeHH QODMN
3/eKTPOKAPLHOr DAMMH, 3AMOMHHAHMS ee W MoCcJelyBEerc BOCHPOH3BE-
[leHMS Ha BHEUHMX YCTPOACTBAX COLEPEMMOrC NAMSTH, EMIKOKpUCTAN-
JUYecKHR 3kpaH (2) pacnojogeH HAa ONHOM M3 HADYXHHX CTOPOH KOp-
nyca (1), a Ha gpyrod #3 ero HApYXHHX CTOPOH pAcHnoJjioReHN TpH
3eKTPOLa, COENMHEHHHE C COOTBETCTBYDUMMM BXOJaMu GJ0Ka ycume-
HUS 3MeKTPOKapLMCCHCHAJa, Kpode Toro, B Kopnyce (1) uMemTcs
noggapyeHHse K 6igoky (10) ofpaboTkM ¥ ynpaBJieHHS FHe3fa i
MofCOeNMHEeHNs] BHENHMX YCTPOACTB, MpPHUYEM AHAJAH3ATOp CHAOEEH
TpEMS J[ONOJHMTEJbHEMM 3ieKTpofaMw (3, 4, 5) C BO3MOEHOCTHE
MONKJOYEHHS K COOTBETCTBYDNHM BXonaM 6aoka (7) YCHAGHHS 3JEB-
TPOKApIMOCHTHAJA C MOMOMbD CMOKOre 3jiexTpuueckoro mposopa, 0T-
AHYANIMACY Tem, uTo B Hero fonojHMTeJbHOo BBefeH Gaok (21) us-
Mepenus gautesbHocT RR-uHTepBanoB, BXOL M BHXOJ KOTOpOro
COGMHEHH, COOTBETCTBEHHO, C BHXoRox L ¥ Bxogor Q Gioxa (10)
ofpaGoTku ¥ ynpasienus, Buxoj F Omoka (106) nepekiamyeHus pegu-
MOB Takge coenuHeH ¢ BxojoM O 6aoka (10) oOpaboTkm H ympaBte-
HuS, BHXOR A Gioka aHajorouugpoBoro npeofpasoBanus (8) M BHXOR
D 6saoka (16) nepexipyeHus peXMMOB TNOZKAHNYEHH, COOTBETCTBEHHO,
K Bxogad P, R Gmoxka (10) o6paboTKM ¥ ympaBieHMd, & BHXO[ ce-
nextopa (19) R-3ybua coenuuer ¢ Bxogor T 6aoka (10) obpaboTky
¥ yOpaBJeHHd, T[pH 3TOM MOCJEJHHA BHIIOJHEH C BO3MOEHOCTHE
MocTpoeHMS W BHBOJA Ha perucTtpatop (17) B peaibHoM MacuTabe
BpEMEH!M KAapJIMOMHTEPBANOTPaMM ¢ THCTOrPaM¥ KAPAMOMHTEPBAJOB,
3AMOMUHAHMS MX M [OCJAEAYDEEero BOCIpPOM3BeJleHMd Ha PEerucTpartope
(17) copepEMMoro MaMgTH, a TakEe C BO3MOEHOCTbE BHBOJA Ha
perucTtpatop (17) 3HAuyeHHA CTATUCTUUECKHX NApa¥eTpoB 3JEKTPO-

-y
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KapJAHMOCUTHANa, ONpefiesieHHNX 3a BpeMs HaOJBDeHud .

6. HopraTuBHnit anaausatop no n.5, OTAHYANOMACH tem, wuTo
6a0K (21) M3MepeHus AauTesbHOcTH RR-MHTepBanoB COAEPEUT nocJhe-
L0BaTeNbHO COEJMHEHHHE MepecTpanBaeMHA reHepaTop (22) TAKTOBHX
MMIYAbCOB M cyeTudk (23) MMNYJAbCOB, BHXOJ KOTOPOro SBJISETCS
BHXOJOM Gioka (21) usMepenuss pautenbHocTd RR-uHTepBanoB, a
BXOJ, TMOCJefHero MOAKJANYEH K YNpaBiAsSbmM¥ BXOJaM MnepecTpanBae-
MOro resepatopa (22). TAKTOBHX MMIYJbCOB M CYUETUMKA (23) um-
NnysabCcoB, '

7. loptaTuBHHA aHanu3atop no n.n.5 M 6, OTAMYANTUKACY
TeM, uTo 6a0K (16) nepexknpyeHHS PeEMMOB BHIOJHEH C KjiaBuaTypon
(6), cojepEamed KJaBMEA C 0603HAaueHMeM DEEMMOB PaGoTH M pacmo-
JJOEeHHON HA HApPYEHOM CTOPOHE Kopnyca (1), oTAnyHOA OT TOR, Ha
KOTOPOM pacrnojoXeHN 3JEeKTPOJH.

8. MopTaTMBHKA aHaamsaTop no n.n.5,6 nam 7, 0TAMYADTUACY
TeM, 4TO LOMOJHMTeAbHHe 3JeKTPoiH (3, 4, §) BuMOJHEHH B QOpMe
KJMUICOB C BO3MOEHOCTbED NMOAKJDYEHWS K MaiblaM PYK HAM PYK ¥ HOT
naumMeHTa.
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