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OBIIAA XAPAKTEPHCTHKA PABOTHI

AxTyansnocts paGorel. CepaedHo-cocyIucTse 3a60NcBaHHA IO CTATH-
CTHKE 3aHHMAOT MEPBOE MECTO CPefH NMPHIMH CMEpPTHOCTH POCCHsH. B cBsa3u ¢
5THM BOZHHKAeT OCTpas Ne00XOJHMOCTh TOYHOR K CBOSBPEMEHHOMH JHAIrHOCTHKY
3abonepaHuit cepAeUHO-COCYAHCTOM CHCTEMDI Ha PAHHYMX CTATUSX Pa3BUTHS NATO-
norui. Ocoboe MeCTO cpeM TakiX 3ab0NeBaHUIt 3aHMMAIOT PA3NHYHEIC HApYIIe-
Husl PUTMa — apHIMHH. B HacTosmee BpeMa cpeay MHOTOYHC/EHILIX HHCTPYMEH-
TQNBHEIX METOJZIOB MCCIEXOBAHKA BelyIlee MECTO MPUHAIVIENHT IEKTPOKAPIHO-
rpadur. DTOT METOJ] HCCIESHOBAHNA GHOINEKTPHIECKOM aKTHBHOCTH CEePALA SBIls-
€TCA Cero/lHA HC3aMEHUMEBIM B TMATHOCTHKE HapyIISHWIl pUTMa A IPOBOLMMOCTHY,
THIICPTPO(HA KEMyAOUKOB H IpefcepAuii, MmeMudeckoil Gonesnu, HHMAPKTOB
MMOKapaa 1 ApyTHX 3abonesanuii cepana.

B IlpuopureTHOM HAIMOHANLHOM IIPOEKTE «3I0POBLE» OTMEYACTCH AKTY-
anmBHOCTh PEINeHHs 3a7ad, HalpaBNEeHHBIX Ha YKpeIUIeHHe 3[0pOBbi HaceleHMs
Poccun, crmkerue yposHA 3a0011€BACMOCTH, MHBAMHIHOCTH, CMEPTHOCTH, a4 TaK-
K€ Ha yAOBIETBOPEHHE NOTPeOHOCTH HACEIECHUS B BEICOKOTEXHOJIOTMYHbIX BHIAX
MCI[I/IIIHHCKOI‘;I IIOMOIIH. HPH JTOM OTMEY3CTCA HB,IIOC'i‘aTO‘H{aH OCHAIMEHHOCTEL
MEIMIMHCKUX YIpeXKIeHHH [varHocTHIeckuM o060pyIoBanreM. Bee 310 Tpebyet
pa3paboTKX ¥ BHEeNpPEeHHS BLICOKOI(POEKTHBIBIX JUATHOCTHIECKHX CHCTEM MEHH-
[IMHCKOTO Ha3HAYEeHHs, B TOM HKCIE U CHCTEM aBTOMATH3AlH KapUOIOTrHIECKIX
uccnepopanmit. Cosmanue crnocoGOB H CPEeICTB, HAIPABICHHBIX Ha ndBmmeHne
K49eCTBA aBTOMATHIECKOro aHanmsa snexrpoxapauocuraana (QKC) u obecneun-
BAIOMINX HaJeXKHYIO AHATHOCTUKY IIaTOJOTHH cep/ia, B TOM YHCIE U apuTMHii,
CII0COGCTBYST OITHMU3AUMK JedeHHs 3a00NeBaHu CepAeHHO-COCYANCTOH CHCTe-
MBL

TeopeTnyeckue H MPaKTHIECKHE ACTICKTH BhijleleHus NHOPMATHBHEIX a-
pamerpoB OKC 1 aHaym3a puTMa cepAna pacCMOTPEHEL B paboTax OTEUECTBEHHBIX
u 3apybexusix asTopos: baesckoro P.M., Hcromunoii T.B., Manuno JLA., Haru-
ua B.A., IIponmaa EM., Cemmmesa C. B., Dotsinsky I.A., Pan J., Stoyanov T.V.,
Tompkins W.J. i npyrux. Kax cregyer m3 sTux paGor, HanGosinee pacnpocTpa-
HeHHe B HacTOAIICE BpeMA MOMyIHnH MeToms! aHanmsa JDKC Bo BpeMeHHOH 00-
mact. JUis oOHapy»XKeHHs1 apUTMHM BO BpEMEHHOH 00JacTH BBLIETIOT HAYano
KaX[I0r0 KAPIUOLUK/IA WM TaK Ha3BIBaeMele OOpHAIEe TOUKH Ha QRS-KomIuiekce
M 2HAIM3HPYIOT MONY4eHHy0 HmoctefoBarensHocts R-R-uHTepranos. Ilpu sTom
OCTAIBHEIE 31EMEHTEl ONPEAELTOT OTHOCHTEILHO BEUIEIEHHOR ONOPHOH TOUKH.
Opnako NpU TaKOM IOAXOZRE CYMECTBYET psii NpoOIeM BBIISICHNA ONOPHEIX TO-
9ek nmpy u3MeHIuBoCcTH (opMel QRS-KOMIINEKCOB, BEICOKHX 49aCTOTaX CepASTHEIX
cokpameruii (YCC) u maymann nonumopdrex aputMuH. Kpome Toro, mpo6nemst
BO3HHMKAIOT IIPH OmpejeneHrr GOpM apUTMHUil, BHICKANB3HIBAIOMUX HMITYJILCOB,
6IOKHPOBAHHEIX ‘IPENCEPAHEIX 3KCTPACHCTON, MEPIATENRHBIX ApuTMHH M T.IL,
CBA3AHHELIX C BEIENCHHEM HM3KOAMIUTHTYXHEIX 3yOHOB Ha (OHE BEICOKOAMILTH-
TyAHBIX. ) '

TakuM obpasoM, paspaboTka Gonee COBEPIUEHHBIX CIMOCO0OB H CPEACTB
aHATH3A CEPHEYHOro PUTMA M PaciiO3HABaHMs apUTIMHA OTHOCHTCHA K OIHOMY H3



aKTyaJbHBIX HANPABJICHUH II0 CO3AAHMI0 MeIMIMHCKOH TEXHHKH, MperHasHagen-
Hol 4719 aBTOMaTHYeCKOH JIMArHOCTHKH B KapIHOJIOTHH.

Henr auccepTammoBHoii paboThl: NOBEINEHNE JIOCTOBEPHOCTH O0Hapy-
KEHUA HapyIieHuH CEPAECYHOro PHIMA, OfpedeNcHHd BHIOOB ¥ (opM apHTMHIL B
pexuMe peaNbHOro BpEeMeHH Ha OCHOBE pa3paboTKH i NpHMeHeHHs clocoGoB He-
JHHEHHOTO Ipeobpa3oBaHys aMIUTHUTYHHO-BPEMEHHBIX NAPaMETPOB 3NEeKIPoKap-
JHOCHTHANA.

[ HOCTIOKEHHS TOCTABIEHHOM NenM TOJDKHEI GBITh PEMEHE! CHELYIOIHIe
3a1auH. :

1. Paspabotka =~ dyH:IoHamsHOrO  npeoGpazoBaHus — GMIUTHTYQHO-
BPEMEHHBIX [12PaMeTPOB IEKTPOKapIHOCHTHANA, 00ECIIeRBAIONIET0 BhIICICHHES
ero 3y61os.

2. Hccneposanne n paspaCorka crnocofOB TOBEIICHNS JJOCTOBEPHOCTH OII-
pefiencHus Hagana Kax[oro KapMoLHIUIa H BONUTENL PHIMA.

3. Hccnepopanme u paspaGorka crocoba aHanH3a pUTMa CEepAIa B PeXKUME
PEATLHOTO0 BPEMEHH, OCHOBAHHOTO Ha ByHKIMOHANEHEIX HHTErPATLHEX Ipeobpa-
30BaHHAX OKC, IO3BOIMIONIErO ONpeieNaTh PEryaIpHOCTh H JacTOTY CePAETHEIX
COKpamIeHHE, OCHOBHBIE IIOKA3ATENY BapHalenbHOCTH CepASIHOTO PHTMA.

4. Hccrnepopanve u paspaborka crioco00B MMOBIIEHNA JOCTOBEPHOCTH 00~
HapY>KCHHA B PEKHUME PEATBHOT0 BpeMeHH BHIOB HapYIMeHHH puTMa Cepiia, oc-
HOBAHHHIX Ha BBENEHHBIX (YHKUMOHANBHEIX HHTETPANBHBIX MPeo0pa3oBaHMiX
OKC.

5. PaspaboTka ammapaTHEIX W MNPOTPAMMHEIX CPEACTB, PEaM3YIOMHAX
HpeNIoXKERHbIE CIOCODkL.

Metonnl Heonenosanns, 1 pemeHus MMOCTaBIeHHBIX 3ana4 B pabote
IpAMEHEH KOMILIEKCHBIH NOIXO0l, B OCHOBY XOTOPOTO IIONOXXEHE TEOPETHIECKUE
H 3KCIIEPUMEHTABHEIE HCCIeIOBAHKA. B TeopeTHIecKoit YacTH AuCCepTalHOHHOH
paboTEl HCIONB30BAMHCH METOLEl MATEMATHYECKOr0 MOJEIHpOBanus, udpoBoi
tuIETpanmy, MaTeMaTHIecKoH CTATHCTHKY, TEOPHH (YHKIDMIL,

JInst MOATBEPIKAEHKS NPABAIBHOCTH TEOPETHYECKHX BRHBOAOB IIPOBOILIMCE
IKCTIEPUMEHTABHEE TIPOBEPKH TEOPETHUECKHX IONOXEHFH C HCHOIb30BaHAEM
PEaNBHEIX NEeKTPOKAPANOCHIHAIOB U3 cTangaprHoi Oassr DK -nannsx MIT-BIH
Maccagycerckoro TexHonorgdeckoro nucTuTyTa CIUIA, NaxeTos OporpamMM cxe-
MOTEXHHYECKOT0 M WMHTaloHHoro MopermupoBanut (MathCAD, MATLAB u
AVR Studio), a Tarxoxe myTeM HaTypHOTO MAKCTMPOBAHWA M HCIRITAHWS CPEACTB
aHay3a PUTMa CEpANa, paspabOTaHHEIX Ha OCHOBE IPENIOKEHHbIX CII0CO00B.

Hayuynas noBusna

1. TloxazaHo, 9To ;g BEIAeneHus moboro 3ydua OKC Ha poHe ocTaEHEX
3y61oB HeoGXoMHMEI HeJlHHeHHbIe mpeo0pa3oBatsl aMIUTITYHO-BPEMEHHEIX Tia-
pametpos OKC, npeamnoxens! $YHKUHE peoOpa3oBaHus, MPEACTABITIONIHE CO-
Ooif mpousBexeHM IBYX CHIMOMmANBHRIX (yHKIwmH, obecneunmparolnye KaHHOE
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BLIIENEHHE, YCTAHOBNIEHa B3aUMOCBA3b Mekay KodbdgumenTamMu $yHKUMH Ipe-
06pazoBaHuit H AMILTHTY THO-BpeMeHHEIME nTapamerpamu DKC.

2. TlpemnoxeHs! cnocofsl yMEHBIIEHHs, IO MEHBINEH Mepe Ha MOPAROK,
BEPOATHOCTH OMIHOKH BHIENIEHNS ONOPHOH TOUKH (JIOKHEIE BEIfENeHHUs, TIPOITyc-
KH) 32 CYeT yBEHHUEHHA YCTOHYIHMBOCTH K BapHabenpHOCTH OpPMEL IIEMEHTOB
OKC 1 9acTOTEI CEpAEYHBIX COKpaIIeHHU !, I03BONTIONHE JOCTOBEPHO OIPeNelaTh
HayaJio KapAHOLHKIIA X BOJIATENE PATMA.

3. Ipennoxen cnocob aHajM3a PUTMA CEpHlla B PCKHME PCATBHOTO Bpe-
MEHH, OCHOBaHHEIN Ha HEJIMHEeHHBIX WHTerparsHeIX npeobpasosanmix IKC, mo-
3BOJIIONIMI ONPENENITh PeryAIpHOCTE M YacTOTy CepAeYHBIX COKpamleHuid, oc-
HOBHBIE IIOKa3aTelny Bapua0enbHOCTH CEPASYHOTO PHTMa C IOFPEIIHOCTEIO, HE
IpeBBIuatollell OHOTO NepHoa nncxpemzamm a TAKXKE BHBI Hapymemm puT-
Ma cepAua.

JlocToBepHOCTL HAYYHLIX NOJIOKEHHH I BEIBOXOB HMOATBEPKAETCA KOD-
PEeKTHBIM TIpHMEeHEeHHEM MaTeMaTH4eCcKoro alnapara, pesyIsTaTaMi MOJIETBHBIX B
HATYpPHBIX 3KCHEPHMCHTOB, HOATBEPKAAIOMMMH 3 (EKTHBHOCTE IPEATOKEHHEIX
cII0coDOB M alTOPHTMOB, a TAKKE Pe3yNbTaraMi NPAKTHYECKOIO HCIOIL30BaHH
QNITOPUTMHYECKUX H IIPOrPaMMHEIX CPEACTB.

IpaKkTHuecKas MeHHOCTs paboTsl. IIpemokennsle CIOcoGE B AITOPHT-
Mp1 aBromarudeckoro aHammsa JKC oGecneyunsatot Gonee goctoBepHoe oGHApY-
’KeHHe HapyleHHll puTMa CepAlla, olpeleleHHe BHAa apHIMHH H ee (OpMHI 32
c4eT IpHMeHEHH: (QYHKIHOHAIBHEIX HHTCIPaNhHEIX IIpeofpasoBaHuii IPH BhifC-
JICHHH OTHENBHBIX 3meMeHToB DKC (3y610B), B TOM YMCIe ¥ HA3KOAMILTHTYAHEIX.
Onu MOryT OBITH HCIIONE30BAHEl IPH NPOCKTHPOBAHHH CHCTEM 2BTOMATHYECKOH
obpaborku OKC, ocymecTsnsiomux OLEHKY COCTOSHHA CepACIHO-COCYHUCTOH
CUCTCMEL,

CxeMOTeXHUIECKHE U IIPOrPaMMHBIC PelicHUS, peal3yIomue IpeIoxeH-
Hble CIoCO0H! aHAIH3A, MOTYT GBITH HCIOMB30BAHE! JUI PEIICHHS HCCIIEN0BATENb-
CKHX ¥ TPaKTMYECKHX 3afiay B KapIuHoNorHd. McclemoBanusg mo TeMe AHCCEpTa-
I[UY IPOBOTWINCE B CBA3H C BEINOJIHEHHEM paboT 110 TpaHTy AAMMHHCTpanUY Pg-
33HCKOH 00nacTH no pasgeny «MenunuHcKasa TeXHHKa», }’TBep)K,IleHHOMy TTocra-
HoprerreM Ne 178-KT ot 24.03.2004.

Peanuzauns pesynnraTos paGorsl. PesynsTaTs! paGoTsl B BHAE porpaM-
MBI 0GHApyKeHUs! ApUTMHH MCIIONL30BaHEl B MY 3 «Jletckas momaxmuuka Ne 2»
T. Pszarn 1 OO0 LIMIT «Hcroxu 310poBea».

HOJIO)KCHHF!, BLIHOCHMBIE HA 33LUTY

1. Oynxuuy HenmuHeiHsX NpeofpaszopaHuil 3JIEKTPOKApAWOCHTHANA BO
BpeMeHHOH 00671acTH, mpeacrapnsiomye co0ol IMPOH3BEACHHA JBYX CHIMOHIAE-
HEX GyHxumi, obecneguparonine HesaBucuMoe oT QRS-komimiexca BrizeneHune
3yOLOB 3NEKTPOKAPAMOCHTHAIA B PEXXHME PEalbHOro BPEMCHH, M B3aUMOCBI3H



k03 GHUIMEHTOB Tpeolpa3oBanus ¢ aMIUIHTY/(HO-BPEMEHHBIMH IapaMeTpaMH
3KC.

2. Coocofisl yMeHBIUEHNS, IO MEHbIIell Mepe Ha IOPSNOK, BEPOSTHOCTH
ommOKH BEIIENEHNS ONOPHOM TOUKH (JOXHBIE BRENeHUS, IPOIYCKH) 32 CUeT
YBETHIEeRHs YCTOHIHBOCTH K BaprabensHocTH (GopMel anemenToB OKC H 9acTOTH
CEPAEYHBIX COKpAIleHHH, NMO3BO/LIOMME AOCTOBEPHO ONpENeNdTs HAgauno Kap-
JUIOLMKJIA H BOJAHTEND PHTMA.

3. Crroco0 aHanmusa puTMa CepAla B Pe:KHMe PEaIbHOIO BpeMeHH, OCHOBAH-
HEN Ha HENMHEHHBIX MHTETPANbHEIX npeobpazosanmix JKC, nossossmonmii on-
PENeNATh PEryNAPHOCTH ¥ YaCTOTY CePACUHBIX COKpaileHHtii, 0CHOBHBIE IOKa3are-
JTH BapnalbeqBHOCTA CEpIETHOr0 PATMA ¢ NOTPEIMHOCTHIO, HE TIPEBLIMAONEH 01
HOTO HepHOAA OHCKPETH3allHH, 8 TaIOKe BUABI HAPYIICHHH PHTMA CepAla.

4. YcTpolcTBa, pealm3yionyme NpeIoKeHHEIE CIOCO0k! BRIIEIEHHI OII0p-
HBIX TOYEK 1 0OHApyXeuuA aprTMuii., AJITrOpUTM aHaln3a PUTMa CepIla.

AnpoGanusa paborsl. OCHOBHEIE HAYJHEIE ¥ HPAKTHYECKHC Pe3yJHTATH
JuccepTauuoHHOM paGoTH JOKIafBBaTNCh X OOCYxiamuck B mepuon 2002 —
2008 rT. Ha AECATH KOH()EPEHUMSX M CHAMIO3MYMAX IO IpoGleMaM TeOPHH H
paKTHKH 0GpalOTKH M PAcHO3HABAHMA OWOCHTHANOB, MENHOMICKOro npubopo-
CTPOEHHA H aBTOMATH3AIHH 3IEeKTPOKapIHoTpadHIeCKX HeCleOBAH’IMA:

* BCEPOCCHHCKIX HAYYHO-TEXHWYECKHX KOH(GEPEHIHAX CTYIEHTOB, MOJIO-
JBTX YH4eHBIX W CHelHanucToB «broTexuudeckue, MCAUIMECKUE ¥ SKONOTMHEECKHE
cucTeMs! 1 KoMminekesny («Bromencuctemer») (r. Pa3ans, 2002-2007 1T.);

*V, VI MexOyHapofHEIX CHMIIO3HYMax «ONeKTPOHMKa B MEIHITHIE. MOHH-
TODHHT, JMarHOCTHKa, Tepammm» («KAPIUQCTIM») (r. C.-TlerepGypr, 2006,
2008 rT.);

* 441 MexTyHapopHOH Haywpo#dl xoHbepeHIHM «Merpomen-2007», .
Cauxr-IlerepOypr; ‘

* exerofHol BcepoccHiickoll HayTHOH InKoe-ceMuHape «MeTomE! KOMIIB-
IOTEPHOU AAarHOCTHKY B 6AONIOTHY U MeaumuHe - 2007», r. Caparos.

Ty6muxanun. TTo TeMe quocepTanuy omy6IMKoBano 28 HaydHEIX pabor, U3
aux — 11 crateli (B ToM HHcNe OMyGNHKOBAHHBEIX B BEOYMIHX pEICH3HPYEMBIX
KypHANaxX ¥ W3HaHUSX, onpefeneBnbx BAK Muuobpuayiwu PO, 3 crateu), 13 pa-
00T — B MaTepHanax poccuifckux M MEXIyHaPOAHLIX HAYYHO-TEXHPTECKHX KOH-
depennuii, 4 matenTa ga wsobperenns, spipanse Geneparsyoli cyx6oit mo ue-
TEJUIEKTyanbHOM COOCTBEHHOCTH, IATCHTaM U TOBAPHEIM 3HAKAM.

Crpykrypa u 00beM gHccepTanuu. JuccepTalia COCTOMT H3 BBEJCHMY,
9eTHIPEX IMIAB, 3aKIIIOYeHN, CIIMCKA IMTEPATYDE], BKI0Yaomero 115 HanMenosa-
uuit, npunoxernii A-B. OcHoBHas gacts paboTH H3nOXeHa Ha 146 cTpanmnax
MAaIIHHOIMCHOTO TeKeTa. Paborta copepxur 66 pucyHkoB 13 Tabmum. OGmpmit
065BeM cocTapisgeT 184 crparmaret.



KPATKOE COOEPKAHWUE PABOTBI

Bo BBenennn o60CHOBaHA aKTyallbHOCTB TEMEI JHCCCPTAIMOHHON paboTsL,
cthopMyIHpoBaHa ee Lellb, KpaTko M3/I0XeHE! OCHOBHELIE pelaeMBle 3aJauy H Io-
IygeHHbIe Pe3yNbTaThl, BKIIOYas HAyqHYIO HOBH3HY M IPAKTHYECKYIO IIeHHOCTH,
. paccMOTPEHE! HCHONE3YeMble METOME! HCCIIENOBAHHS, OCBEINEHE! HTOTH peanm3a-
LMK Pe3yNbTaToB paboTEl, IpHBE/CHE! HAYYHEIE [0JOKEHUS, BEIHOCUMEIE Ha 3a-

Y.

B nepsoit rnaee («0G30p METONOB M CpelCTB aHATH3a PHTMA CepAna Ha
OCHOEe OOpafOTKH 3IeKTPOKApIUOCHTHANAY)) UPHBENCHHl Pe3yNbTAThl aHanu3a
npodieM, CBA3AHHBIX C aBTOMATH3HPOBAHHEIM OGHapyxcHuem apurmuid. Ilo pe-
3yIbTaTaM TaKOTO aHANM3a CAENaH BEIBOJ O IpeoONafaromeM UCIIONE30BAHH Me-
TOJIOB aHANM3a HapyIeHUH puTMa Cep/ld B0 BpeMeHHOH 06nacTy, MO3BOAIONINX
npoeoyuTh aganu3 JKC B pexuMe PealbHOTO BPEMEHH, a TAKKe CPaBHHTENBHO
TIPOCTO peaH3yeMbIX. 30ech e OTMEYaeTcs CPaBHHTENBHO HEBBICOKAA BEPOAT-
HOCTh METOIOB OOHAPYKCHUS apUTMHAH, 4 TakKe HEBO3MOXKHOCTH BEIABICHHS He-
KOTOPHIX BUJOB apuTMuil. OtMedaercs, 910 OOHapyKEHHE apHTMHH OCYINECTBILA-
€TCA Ha OCHOBE aHAIH3a NOCJICAOBATE/IPHOCTH HHTEPBAIOB RR, KOTOpEIE Ooupeae-
NAIOTCS IyTeM BEIENIEHHS OUNOPHBIX ToUek Ha QRS-KoMIUlekce B KaXIOM Kap-
zuorukie. TIpy 5TOM HANEXHOCTH TAKOTO @HANH3a CHHJKACTCH HPH PA3IIYHBIX
momaduranmax Gopmer QRS-xoMmnexca (pacmemnnerne R-3y6iia, Manas amIug-
Tyna, bonsmoit GpoHT, pucyHox 1).

r
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Pucynox 1 - Moouguxayuu goopmer QRS-xomnnexca
Onucanm criocobsr GopMHpOBaHHA MOPOTOBEIX YPOBHeH NpH BHIIENeHHH
QRS-xoMmmnexca.

Bropas rnasa («Bribop 1 oboceopanme crocobop BEIRencHHA HH(bOpMa-
THBHBIX IIapaMETPOB SIICKTPOKap/IMOCHIHaNa») IOCBIMICHa TEOPETHYECKOMY BEI-
6opy ¥ 060CHOBaHHIO ClIOCOGOB BELIENEHHS HHGOPMATHBHBIX [IapaMeTpOB dJIeK-
Tpokapauwocuraana. Bribpana mogens 3y6ma SKC, xXapakTepusyromancs OCHOB-
HEIMA aMILTATYAHO-BPEMEHHEIMH TIapaMeTpaMi: aMIUIMTYA0H A4, uTenpHOCTIO
Tz, mapaMeTpamu GOPMBL M HOJAPHOCTH F , 103BOJIIONIAs OMUCATH Bee npeobpa-
30BaHMS CHTHANA.

OGocHopana HelecoobpasHocTs 3ameHE! QyHKIMM Y(x) mpeobpasopanns

OTIENbHEX y4acTKoB DKC mpomspenermem Tpex QyHximi a(x), A(x), y(x),
KaKnasd B3 KOTOPHIX OfpefelseT BKIaJ 3HayeHHS COOTBETCTBYIOMIETO IapaMeTpa
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yIacTKa (AMIUIATYAB, JUIMTEIEHOCTH, (JOPME! H 3HAKA) B OTAEIFHOCTH B Pe3ylb-
TaT npeobpasopanus. [Ipraem aprymentoM ¢yHKima a(x) AOmKHA GHITH avMILTH-
Tylda ydactka A, aprymenroM S(x) - IIHTeNsHOCTH ydacTka 1z, apryMeHTOM
#(x) - napamerp dopmer F. Jlng DOBHIIEHHS HAIEKHOCTH X TIOMEX0YCTOHYHBO-
CTH @HAITH33 IPe/IOKEHO OCYIIECTBIINTE Npeo0pa3oBanns ¢ HCIIONb30BAHAEM He-

CKOILKHX TCICI0B, T.C. HRICTPaibHbIS upeoup&GBaﬁ'Hi

Tpennosxena MPONENypa BEUCIEHHS Pe3y ThTaTa NpeoOpa3oBaHHs Ha KaX-
JOM k-m mare JHCKpeTH3aluy, 3aKIIFOYar0masicss BO BBCICHAN OKHA aHanu3a K-
TEMBHOCTEI0 Ty, BEIENsIOIIEro HexoTopoe wHcno N orcaetor DKC H mepeme-
MAOMIErocs BAONE CHUTHAA C INAaroM, PaBHLIM TEPHOLNY AHCKpeTH3almu Af:

T
=—A”—;. C yueroM TOro, 9T0 paccMaTpuBaeMas COBOKYNHocTs orcieros DKC,

HAXONAIHXCA B OKHE aHATM3a, HECET HHDOpMaumo 06 AMILTUTY AHO-BPEMEHHEBIX
IapameTpax ero COOTBETCTBYIOIIHX YYacTKOB, IPEIVIOKEHO BMECTO IIapaMeTpoB
A, Tz 1 F y4acTKOB HCIIOIE30BATH aMILIMTY/JHO-BPEMEHHEIE [1apaMeTpEl 0TCUe-
TOB: MOZYNb U 3HAK OTCHETA X,, BDEMA f, OTCUETA OTHOCHTENBHO HAYANA CBOEIO
3y6ua. IIpejioxeHo JUI1 BEYUCISHHT £, HCHONB30BATh cpaBHenHe orcdeTos DKC
C OZIHHM HIIH JBYMS uoporox;mmn YPOBHAMH (pncyHox 2).

x,B - T -
o L |
Do L | A T
P P P '
; s

T T

9 015 03 04s 06 075 09 105 1.2 135 15 165 18 195 21 225 24 255 27 28 3
Le

L

L AR ; !
Yo Tol1s 03 045 06 075 09 105 12 135 15 165 18 195 21 225 24 233 27 Z.SSt‘ 3
. 6 he

Pucynox 2 - @opmuposanue epemenu omcuema f
Tloxasano H3MeHeHMe aMIUMUTYIHO-BPEMEHHBIX NapaMeTpoB 3yOIOB KA
otcuetos JKC B 3aBrcEMOCTH 0T BHAa Gynkuuii a(x), f(x), y(x). Ha pucyrxe
3,a B KauecTBe NpAMepa IpUBeJeH Irpadik 3aBHCHMOCTH HEKOTOPOTO NlapameTpa
par OT BPEMEHH, a PHCYHKH 3,6-T WIUTIOCTPHPYIOT M3MEHEHHEe TAKOro XapaMerpa

COOTBETCTBEHHO (yHKIHaMH x°, x'/7 u 10x%e™%, _
Tlonyaeno BEIPaXXeHHE JUIA Pe3y/IhTaTa HHTETPAILHOTO MPeoGpasoBams:

5=Vl A5 ) o).

INoxa3zano, 4o cooTBeTCTBYIONMM BEIGopoM dymkimit a(x), A(x), y(x),a
TAKKe 3HaveHHH Ty Wi N MOXHO 00€CIEIHTE MOABICHHE MaKCHMANBHOIO 3Ha-
TCHHA Y, TIPW HACTYIUIeH¥H O0HapyXHBaeMoro coOHTHS (IOSRICHAE PaCCMATpPH-
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BaeMoro 3yOlid, apUTMHH H T.IL.), PakT HATHIHA TAKOro MaKCHMYMA H COOTBETCT-
BEHHO COOBITHA MOXKHO YCTAHOBUTD JIOOEIMH H3BECTHEIMH METOJAMH, B TOM THC-

JI¢ H IIOPOrOBEIMH, OITHCAIHBLIMH B ITIaBS 1.
par o2
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D 7 s
a c
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Pucynox 3 - IIpeobpazosanus nexomopozo napamempa par

Yccnenosanve pesynpraros mpeobpazosanus JKC, 3yOGuE! KoToporo mpex-
CTaBIICHE! BEIOPAHHON MOJEIIBIO, II03BOJIINO CACNATH CACAYIOIIHE BEIBOABL

1. Tlpu monanasuu B OKHO aHANTW3a HECKONBKHMX 3IEMEHTOB Pe3yIbTar
Ipeo6pasoBaHUg PaBeH CyMMe pe3ylIETATOB MpecOpasoBaHud OT KAKJO0TO JJIEMEH-
Ta B OTACIHBHOCTH.

2. Vcnomssopanue IWHeHHBIX ¢ymxmit a(x), B(x), y(x) nossonser
BBIZCIUTE 3yOLBI ¢ MAKCHMATBHEIMH 3HAYCHISIMEA aMIUIMTYJHO-BPEMEHHEIX Mapa-
METPOB. '

3. [ns BrifencH¥s 3yOLOB ¢ IPOM3BONBGHEIMU 3HAYEHMSAMH aMIUTHTYAHO-
BPEMEHHEIX I1apaMeTpoB HeoGX0MUMO HCHONB30BaAHNE HEIMUHEHHBIX cpyHKnpm B
npocTeHmeM Cirydae - CTENEHHEIX.

Uit peamzanin BRENEHHEIX npeoGpaBOBaHpm OKC mpennoxeno Ucnoms-
30BaTb JUCKPETHEI HEPEKYPCHBHEIA napaMerpudeckuii GUILIP, BECOBRIE K03~ -
GUIVEHTH KOTOPOTO PaBHE! IPOM3BEACHUIO 3HAUCHNY QYRKIMIL NpeoOpa3opaHust
aMIUIMTyAHO-BPEMEHHBIX IHapamerpos. IIokasaHo, 9ro HCMOMB30BaHHE IIPENIO-
EHHOTO TapaMeTPHIecKoro QUIBTPa B COCTaRe OOOOIMEHHOH cXeMEI H3MEpEHNT
1 pacniosHaBaHus WHGOPMATHBHEIX NapaMeTpoB 3IeKTPOKapAHOCHTHANA (PHCYHOK
4) cymecrBerHo ynpomaer ee. [Ipa stoM nponecc mpeobpazoparua JKC obecne-
YHBAET CHCRYIOMHE NPEHMYINECTBA: 1) BO3MOKHOCTS BRUIETIEHHS PasITHIHEIX HH-
dopMaTusHEX mapaMeTpoB DKC: xax BpeMeHHEIX, TaK H aMIUTHTYIHEIX; 2) paboTa
B PeXHME PeaTFHOTO BPEMEHH; 3) NPOCTOTA pealn3alli MPOLENYpPEl BHACIEHUS
HAQOPMATMBHEIX [IapaMeTpoB; 4) HOOXOX MMeeT SBHBIH (H3HYeCKHit CMEICH: pa-
6ota ¢ aMumTy IHO-BpeMeHHEIME napamerpaMu OKC.




]

Brox dopMuposasna
HOPOrOB
HOeHTHOUKALFH

Xk

Y.

Brox cparrernsi ¢

Xk-n noporamMu
A 4
Brnox 06paGoTkn 1
oro6pakenns
o]

Pucyrox 4 - Cxema ananuza IKC

JUtst popMHpOBaHKA QUCKPETHEX QHILTPOB BeyienenHs 3yonos IKC 6xum
olpeneneHsl TpeboBannd K QyHKuusaM a(x), [(x), KOTOpEIE 3aKMOYaI0TCS B clie-
JYIOIIEM.

1. Oyuximm JIOJDKHE] OBITH HENPEPEIBHBIMH B JHAana3oHe
paccMaTpHUBaeMEIX apryMEeHTOB. '

2. 3amamueiv o6pasoM BecTH ce0sg B palfoHe HYNEBBIX 3HaYeHHH
aprymenta. Ilosenemns dynxuuil B 370 o6macTh OmpenesIOTCs HaIHYUeM H
ypoBHEM IIyMOB ((ITyKTyallHOHHOTO MIyMa, OCTETOYHOrO IochHe (HILTPalHH
CHUTHANA CEeTeBOR ToMexW, BINAHUA (QU3NONOTMMECKHX apTehakToB, MankIX IO
JUINTENBHOCTH HMITYJIECHBIX IoMeX). T1oaToMy npy MaltoM 3HaYEeHHA apfyMEHTOB
3HaueHHA QYHIKUME JOMKHE] OBTH MANEIMH,

3. MakcuManeHsle 3HAYEHAA KaXAOH (QYHKIMH RONKHEI NPHXOMHTHCH Ha
aMILTHTYY, NIMTETEHOCTE K apaMeTp GOPME! BEIAENAEMOro 3youa.

4. QyHKUHH JOIKHE MIMETh MHHMMALHEIE 3HaYeHnd B obnactn Gonpumix
3HaYeHMH apryMeHTa B Ciydae BEINENIeHHdA 3y0UoB ¢ Manod aMIuiuTynod X
JUTHTENBHOCTHIO.

IepeuncieHHbM BrIme TpeGOBAHMAM YIOBIETBOPAET HeKoTOpas dyHKums
Y(x), uMeromtast BuJ, ©300pakeHHEI Ha prcyHKe 5. QYHKUHA JOCTHTAET MaKCH-
MaJIGHOTO 3HaYeHus JIpH 3Ha9YeHHH apTyMeHTa X,,, COOTBEICTBYIOUIETO AMILTHTY-

Ie, mdrensHoctd Wiy dopMe 3ybua. Belto mpenoxedo B kadecrBe QYHKUHK
Y(x) HCIIONB30BATH IPOU3BEIEHHE ABYX CAIMOHIANBHEIX BYHKIMAI.



Baino moxaszaHo, 4T0 MPH pazTHIHLIX MOTHGHKAIUAX GOPMEL 3y6Ii0B HaH-

1
Gosee ONTHMATBHEIM AB/DIETCS MCIOIb30BAHHE QYHKIHH y(x):H, NIOZBOJLSLIO-
X
Imelf BEIAEIATH 3yOIbl OTPHUATENEHOH MOIAPHOCTH.
Y

HoTtermaneyadt ofnacrs
ANTUTHTY IhI, JIHTENBHOCTH WIH

napaMeTpa (hopMsl 3y0ua

Obnacts Gompurax
O6aacTh ManLX 3Ha9¢HAHR apryMenToB
3HA9CHAH apryMeHTOB

XN

(] Xm

Pucyrox 5 - I pagux gyrkyuu Y{(x)
C ygeToM BO3MOXKHEIX 3HAYEHHH aMIUIHTYJHO-BPEMEHHBIX MTapaMeTpoB Ka-
KZoro 3yblla ¥ BEPOATHOCTH HX mHosBieHu:d ObUIM BhIOpaEEl QymKIpH a(x),
P(x), y(x) n mupuna oxua ¢wistpa N g BeiiedeHns Kaxgoro 3ybna (tabnuna

I).

Tabnuya 1 — [uckpemneie napamempuneckue dunvinpu suidenerus 3ybyoe IKC
@unerp N npu
sybma a(x) B(x) YO | Jmonic

_ 1 1 1
P (1 + e-:oo(x-o,os)) ( 1+ elOO(x—O,LS)) (1 + (’3-400(::-0,01))(1 + 0 1)) I’;l‘ 75
1 1 1
R (l_-i-eT(’_F)) ( o~ 00(=-001) ) ( 20(-011) ) H 75
l 1 1
QRS —_— -
SKCTpACHE, (1 + eqs(x-l)) v ( ey (1 4 G0 14)) le ?OO
1 1
T (1 N e<20(x—0,4))(1 4 eio(x-l)) (—H—e:m H 150

Ha pucynxax 6,6, 6,8, 6,r mokasann curnansl rpeobpazoBanmst JKC
(pucyHOK 6,a) kaxzgoro ¢uwisTpa Beinenerus 3yonos P, R u T. Ouesnpno, gro B
001acTH COOTBETCTBYIOIIErO 3y0ua 06pasyeTcs MakCHMYM CHIHATA Peobpasosa-
Hus. OTMedeno, YTo BEIAENTh KKK 3yHer MOXKHO MyTeM CpaBHEHUs CHTHATA
ApeoGpa3oBalms ¢ HOPOroBsM yposreM. CriocoOs! hOpMHUPOBAaHHAS TAKOTO YPOBHSA
MOryT OBITh CTAHJ@PTHEIMM, HAIDHMED TEMH XK€ CaMBIMH, YTO U IPH BEICICHHN
QRS-KoMIDTEKCA, H OMHUCAHE] B IIape 1.

Jns apanusa papuaGensHocTy mHTepBanoB R-R # P-P 6rumn mpennoyxeHEr
IVCKpeTHBle GUabTPpsl (Tabnuna 2). Ilprmem ¢yuxpm a(x), B(x), y(x) Bebu-
PTHCH aHANOTHYHO GYHKLHAM QHIBTPOB COOTBETCIBYIOIINX 3yOLoB, a gnHcIo N ~
M3 aHATM3a 3aBHCHMOCTeH [pIHTensHocreit mHTepBanoB R-R, QT u PT ot YCC.
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Pucynxu 7,6, 7,8 WUROCTPUPYIOT CHTHANE! Tipeo6pazopamust DKC (pucysok 7,a)
Kaxporo u3 (misTpos HETepRanoR P-P u R-R. OrMedeHo, 9TO OTHOCHTENHHO
YPORBHS IpeoOpa30Banus OJIHOTO KapAWOLMKIa 06pa3yroTcs IHKH, IPHYEM [HKH,
HaNpaBneHHbIe BBEPX, YKaSHBAIOT HA yMEHBIIEHHE JUIMTEIBHOCTH KapMUOLUKIA
OTHOCHTETIBHO OKHZ aHaiH3a, a IMKH, HANpaBlIeHHBIE BBEPX, — HA YBEIHICHHE
IIMTENEHOCTH KapIMONUKIA,

X, B g—

T
)
i
i

2

0]

-2
1

0.5

0.4~

0.2~

12 15

04

P %o o3 06 09 12 15 18 21 24 27 3 33 36 39 42 45 48 SI

Pucynox 6 - Cuznanet npeobpasosanus punempamu 3yéyos P, Ru T
Tabnuya 2 - JJuckpemneie napamempuyeckue punsmpsl ananusa UHMEpsanos

spas o) pG) 70| e
, T 1
P-pP (1 +e—1oo(x-o,os))(1 . eloo(x-o.zs)) (1 ; e4°°(f_°'°]))(l+e2°°("°"‘) ) .i. 288
1 1
R-R (1 + ej6(z—o.s)) (1 + e—400(x—0,01))(1 20D ) % 250

Ilpennosxeno s aHamusa BapHaGeNbHOCTH CEPAETHONO PHTMA OCYIIECTB-
TATH Ha OCHOBe aHaNTH3a CHTHana mpeobpasoBaHmd QruibTpa HETEpBaNoB R-R ¢
HOMOIIBIO JIBYX NOPOTOBBIX YPOBHeH A™ NyTEM OMEHKH y4acTKOB CHIHAJa IIpe-
obpasoBanns ATK™ B ATK ™, BRIXOAIIMX 32 3TH YPOBHW. BesMUmHY HOPOroBsIX
ypOBHEH HeoGxomuMo BEGHpaTs paBHOK A" =0, £0,50,,, THe Oy - 3Haye-
HuE IIpeoGpa3oBaHi OHOTO KapAHOIIMKIIA. ' '
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Pucynox 7 — Cuenanvi npeobpazosanus gpunempamu unmepeanog P-P u R-R

v

Tperba rnaBa («Crnoco0Bl anamisa puTMa M OOHAPYKEHHs apuTMUi cepRnan)
NOCBAMERA pa3paboTke CliocofoB M anrOPHTMOB AHANM3A PHTMA U 0DHAPYKEHHS
apHTMUH cepana.

Jlns onpeseneHus Hagana KapAROIUKIA, PACTIONOXKEHHS IeMEHTOB BHYTPH
KapAVOHKIA H BOAUTEN purMa pa3paboTansl cHOcoGH! BELHeNeHHA OHOPHON
TOUKH H4 TP-cerMenTe, MO3BOIMOMue BEILENITE ONIOPHYIO TOUKY Ges yuera dop-
Mer QRS-kommnexca. Jing GopMupoBsanus HOPOTOBEIX ypOBHEH, HCIIONB3YIOIMXCS
OpH BRIICJICHHH OMNOPHBIX TOYEK, 2 TAKOKe I ONpefeNeHns TEKYINero BpeMeHH
oTCueTa OTHOCHTENBHO Hadana cBoero 3yOIla Ipennoxeso (GopMHpOBaTh JHC-
KPETHLIHA NapaMeTprHEecKuil GIIBTp ¥ ONPEEATh MIHAMATLHYIO MOITHOCTE §°
3KC B KazoM Kapruommkie. Ha oCHOBAHAU 7, S,..., §; TAKHX 3HATCHHH, TIO-
Iy9CHHHX B mocuemuux L xapauomuiiiax, BeNHUWHA IIOPOIOBBIX YpoOBHEH IU nl

ompeaenseTcs To GopMyie

4

. 1-
rne y - xpurepmii Ilupcona Uit BeposTHOCTH = § - HoBepHTenLHA1 BEPO-

ATHOCTB JiAA TeHepansHoit quenepcnn, M>1. -
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JAnst HOBSNIICHAS NOMEXOYCTOMTIBOCTH BHIENECHIA ONOPHOM Togxky Ha TP-
CerMeHTe IpeIoKeHo HOIyCcKaTh MPeBHIIeHNe IOPOTOBRIX YPOBHE HECKOIBKH-
MH (TpeMs) COCEHHMH OTCHeTaMH ITyma H BrIGHpark umeno M=2, Ilpennoxen
crrocod HopMHUPOBaHUA W H3MEHEHUs Gicha ¢IeTa. BLIaucieHa BeposTHOCTE Npa-
BHJIEHOr0 0GHapyXeHHs ONopHOH Todky, KoTopas cocrasuna 0,999.

Toxkazano, 4TO aHaMH3 curHana npeobpasopans QUIFTPOM HHTEPBaIOB R-
R mo3Bonser onpeaenuTh CPENHION INNTENEHOCT KapAHOIMKIIa, PEryisIpHOCTD U
YaCTOTY Cep/ledHBIX COKpAIIeHMA, & TaloKe OCHOBHEIE II0Ka3aTell paprabenpHo-
CTH CepPAEYHOr0 PUIMA. '

IToxasapo, ¥TO, HAPHMED, CPERHAA ANHTENbHOCTs Kapauommia TK BH-
HHCIIACTCA 10 GopMyJIe

1 m
. D ATK; -y ATK;
TK =T, +4=2 4=0 )
. q
rae ! - 4ECNO YIACTKOB CHTHAIA Ipeolpa3’oBaHms, BEIXONALIMX 3a NMOPOTOBBIH
yposesb A", m - YHCIIO YYaCTKOB CHTHaJa MpeoGpasoBaHms, BRIXOMIIIMX 3a I10-
POroBEI ypoBeHB A”, g - UHCIO KapAHMOIMKIOB, 3 MOTPEHIHOCTE BEIYHCICHHA
BPEMEHHEIX I1apaMeTpPOB He IIPEBEIIAeT ONHOTO IepHoJa TUCKPETH3ALMH.
IlokazaHo IpHMeHEHHe DPACCMOTPEHHBIX IOHUCKPETHBIX MapaMeETPUYeCKHX

GHIBETPOB 3yOLOB M MHTEPBANOB JUL1 OOHAPYXEeHHs OCHOBHEIX BHIOB apHTMMMH:
CUHYCOBBIX OpajiuKapimil, TaxuxapAuil, apHTMHH, SKCTPaCHCTONHH, IPHCTYyTIA I1a-
POKCH3IMANTLHOM TaXHKapIHH, MeplaTensHoi apurMun. O6HapyXeHUe STHX BHIOB
apATMHI NPOHCXOIUT B PEXMMe PEaNBHOrO0 BpeMeHH. PHCYHOK 8 MmOCTpHpYeT
TIPAHIMII TOPOrOBOTO OOHAPYKEHNMS NpPUCTYIa MApOKCH3MANBHON TaXMKapiux C
WCHoNb30BaHHeM (MiIbTpa HHTepBalioB R-R. [l 2TOro IOMHMO IOPOTOBBIX
ypoBHe#t A' ®w A~ Qopmupyercs HOHNONHUTENBHBIA IIOPOrOBHI YpOBEHB
Ay =2,50y,, a BEIXOJ CHIHala Ipeobpa3soBaHus 3a STOT HOPOIrOBBLi YPOBCHB

CBHIETENBCTBYET O NPHCTYIIE NApOKCH3MANBHONH TaXHKapIHH.
LB
r4

9 03 06 09 12 15 18 21 24 27 3 33 36 39 42 45 438

1 54 57 6

V) U S

5B a tLe
40 I T TSR | L
—

N i Ao ; \_n ni |

T e SRR
A” . i i : § ! :

0 03 06 09 12 15 18 21 24 27 3 33 36 39 42 45 48 51 354 5.7t, 6
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Pucynox 8 - IIpunyun ob6Hapysicenua npucmyna RapoXCUsMaib HOU maxukapouy

12



B uerneproii raase («[IpaKTdeckas peaTA3alus IpeUIoKeHHEIX CNOCOBOB aHa-
TH33 PHTMA CEpALA») TIPUBEAEHHl BAPHAHTH NMPAKTAIECKOH peaH3anuy peyro-
JKEHHBIX CIIOCODOB INOCTPOCHMA HMOPTATHBHEIX AMATHOCTHICCKMX KapHHOJIOTHYe-
CKHX CHCTEM.

PaccMoTpeHa peamnsanus ycTpoHCTBa BRIZEIEHHS ONOPHBEIX TOUEK B KaX-
oM kapruonukne na TP-cermenre. PaspaboraH anropHTtM oOHapyKemus apHr-
MHii, OITHMANBHBIH )19 pealld3al¥i B BH/ie TOPTAaTHBHOrO ycTpoiictea. Ha ocHo-
BaHWM JIAHHOIO AITOPHTMA CO3MaHO YCTPOMCTBO Ha JMCKPETHHIX JNIEMEHTaX, a
TaKKe HammcaHsl mporpamms! ananmsa DKC s MukpokonTpoiuiepa Atmega 128
u cpensl Delphi.

Bce npepnokennsle crrocoOm aHaiH3a peTMa cepaua O5UTH anpoOHpOBAIlE
Ha 9JIeKTPOKApIHOCHTHANAX, B3ATEIX 13 6assr OKT MIT-BIH.

B 3akmioueHHH H3IIaraloTCA OCHOBHEIE PE3YNBTATH TCOPETHYECKHX HCCIENORa-
HI ¥ IPAKTHYIECKIX pa3pafoToK, IPeICTaBNe HHEX B ACCEPTAUOHHOM paborte.

OCHOBHBIE PE3YJILTATHI PABOTHI

B mmccepTaluu pemieH pAx TeOPETHIECKIX BOIPOCOB H pa3paboTalkl alro-
PHTMITIECKHE CPEelICTBa aHANN3a PUTMA A OOHapy:KeHAS apHTMHH 11 aBTOMAaTH-
gecxoro aHamm3a DKI', 4To IpHBENO K MOBLIMIEHIIO HOCTOBEPHOCTH PacIo3HABa-
HHS HapylIeHull CepAeYHoro puIMa.

1. Ilpeanosxensl nmponecc npeobpasosamma OKC, samodaromuiica B He-
HONB30BAHUH 1IpeobpasoBanuii aMINIMTY ], JUIHTENLHOCTH, HapaMeTpoB HOpMb! 1
TONIAPHOCTH, @ TAIOKe HeTHHeiEIe QYHKIHH, pearusylone KaKLoe 13 npeobpa-
3oBanui. IlpeoGpazoBanus OCYIIECTBIOTCS HalZl COBOKYHMHOCTBIO OTCUETOB (MH-
TErpanbHELl [IOAXOA) H MO3BOILIOT BBIICNUTH PA3IHUNEIE 110 aMIUIHTYAE ¥ IUIH-
TEXBHOCTH 3JIEMEHTHl eKTpoKapAnocuraana. [Ipupmun Bebopa dynxkimil mpe-
o0pazoBanus, a TAOKe JNMTIENbHOCTH YYIACTKa aHaNn3a — MOSBIEHUEe MAaKCHMyMa
CUTHAJIA TIpeo0pa3oBaHms IIPH HACTYIUIeHMH oOHapy:xwusaemoro coOerrud. Ilpen-
JOXEHO peali30BaTh JaHHEIE NpeoOpa3oBapms B BHJE JHMCKPETHOTO MapaMeTpH-
9ecKoro (QIIBTPa, HEPEKypPCHBHEIE IapaMeTpUiecKue KO3(QGUIMEHTH KOTOPOro
PaBHEl TPOMSBEACHHIO 3Ha4eHMH QyHKImH mpeoOpasoRaHms aMILIHTYXHO-
BPEMEHHEIX IapaMeTpoB. BLUI0 mMoKa3aHo, 9To NpEeIoKeHHBIH IIapaMeTpHYIECKui

 GHIETP MOKHO HCIIONB30BaTh B COCTABe 000BIIEHHOM CXeMBl H3MEPERNs H Paclio-
3HABaHWs HHOOPMATHBHEIX ITapaMeTpoB 3JIEeKTPOKApPAMOCHTHANA, CYIMIECTBEHHO
ynpomas ee. OTMETAIHNCh IPERMYIIECTEA TAKOH CXEMBI aHATH3A.

2. Jma srineneHus HHGOpMaTHBHEIX napaMeTpoB OKC, Takux Kak Hagano
KapAHOMHUKNIa, H OIpe/CIeHNI NOPSKa ClieOBaHH: 3NeMEHTOB, IIPEIOXKEH Cro-
cob BryeneHus ONOpPHOH ToukH Ha TP-cerMeHTe, HHBApHAHTHEL X H3MCHCHHIO
YCC n ofecnednBaromyii TOMEXOYCTOHYABOE BEIZCIEHAE ONOPHEIX TOYEK Hesa-
BHCHMO OT BapHabensHocTH dhopM smeMenToB QRS-xomimekca u 3ybna T 3a caer
(opMEpoBaEHd HOPOroBHIX ypoBHeH B 3aBucuMocTH oT BemmauHel CKO myma, a
TAKKE yYera BbIXOZa JONYCTHMOIO 9HCIA COCENHHMX OTCICTOB 34 IIOPOTOBRIC
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YPOBHH, NO3BONIONM yBENNYHTh BEPOSTHOCTh IPABIIBHOTO BHIAENEHHS OHOpP-
Hol Touxu a0 0,999,

3. Ilpennoxensl cocoOkl M QIrOpUTME! BilheneHns 3yOHOB 3IEeKTpoKap-
JMOCHIHANA, OCHOBAHHBIC HA €r0 HENMHEeHHBIX Npeofpa3oBaHmsX, 0beceTHBaro-
IIHe KOCTOBEPHOe oOHapyxeHue GOpM apHTMHL. JKCICpAMEHTAILHBIE HCCNE0-
BAHKS NMOKA3aIY, IT0 BEPOSTHOCTh IPABUNEHOrO Bhinenenus 3yomnos P, R u T co-
craenser 0,975, 0,999 u 0,995 cooTBETCTBEHHO, 4 BepOSTHOCTH BEIACTEHNA 3y0110B
H3BECTHEIMH METOZAMH BO BpeMeHHO# obnacTi coctapiseT nopsaaka 0,98.

4, Ha OCHOBe HHTErpaTGHEIX NpeofpazoBasiii IIEKTPOKApIUOCHTHANA
paspaboraHbl cioco0bl 00HapY)KeHHs HapyIIEHHH CepiedHOr0 PHTMA, OCHOBHEIX
BHJIOB apATMMA B WX (opM, HO3BONTIOMEE NPoBo kTS aganys IKC mpu pasmuy-
HbIX (hopMaX ero 3MeMeHTOB, mupokoM auanasone YCC, a Taioke nonAMopgHEIX
apUTMIIX. OKCIIepAMEHTANbHEIE HCCIEN0BaHM)A [I0Ka3aIH, YT0 BEPOATHOCT IIpa-
BUNIBHOTO OOHapyxeHHS apHTMHH coctapiger 0,995, yro Oonkine BepOATHOCTH
o0HapyKeHHI apWIMHI W3BECTHEIME MeTomamu aHammsa DKC Bo Bpemennoi 06-
nactu (nopszgxa 0,98).

5. PaspaGorannsie croco6bl ananusa HapyIIeHHH PUTMa H ODHApYXeHHS
apuTMuil cepiua OLUIM peanu30BaHbl B BHJAC alllapaTHRIX W IIPOrPaMMHBIX
CPEICTB, YTO NOATBEP A0 IPAKTAIECKYI0 3HaYMMOCTh paboTEl B CIPaBeIHBOCTE
NPEIIOKEHHBIX B paboTe TeOPETHICCKHX MOIOXKEHHH,

Hanoxemnnoe no3gonger yTBEP>KAATE, UTO BCE MOCTABIEHHBIE 3a/1a4y pelme-
HBI, ¥ [(eJb JUCCEePTAIMOHHOM paboThl JOCTHTHYTA.
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