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TEXHONOTHH . EAH

PEUEH3I4-fl

Ha Ar{cepTarlr{oHHr{.rr TpyA "lIpOAT,nXI4TenHo Ha6nIo.4eHI,Ie Ha BaXHII napaMeTpl'I Ha CbpAeqHO-

cbAoBara cr.rcreMa B eKcrpeMHn ycJroBrrfl", [pe4craBeH or fJI. ac. nnxc, Croqn Kores Tanee sa

rlpr4cbxAaHe Ha o6pasoBareJrHara IE HayqHa creileH ,,4oKTop" s o6racr Ha BIlcIIre o6pa:onanue -
5.,,TexnrzuecKrr HayKlr", nposecraoHaJrHo HarrpaBneHrae - 5.5.,,TpaHcrlopr, :aaBnra\lrfl v aBr4ar1vfl",

lo HayrrHa cleqrraJgocr "Anrouut:lr3trpaHlr cI4creMLI :a o6pa6orKa Ha IaH$opnrauvfl il ynpaB.IIeHI4e

(ro cu uqe cr n uz c te aYartnx)" .

or upo$. Arn. ZeaH,{ouzncxu

Axmyanuocm

flpocle4xnaHero tr aHarrvr3'br Ha HapylreHl4r B c:bpAeqHo-cbAoBara cl,IcreMa ca BaxeH

r4HcrpyMeHT npr.l ArrafHocrr4rlr4paHe Ha peAIrIIa sa6orssalus. Oceeu rpaAI4III'IoHHI'ITe

eneKTpoKap4r.rorpa$u, r43noJr3BaHrr pyrr.rHHo 3a perl4crpl{paHe Ha cbpAer+rara 4eftnocr, IIIupoKo

rrpr{JroxeHze HaMr4par Holter cLrcreMrrre 3a rlpoAbnxlrreJleH 24 qacoB 3aIII4c Ha

eneKTpoKapAlrorpaMara (EKf) 14 nep[oAr4rrHo aBToMarvl:.rpamo I43MepBaHe Ha Kp:bBHoro HaJIf,raHe

lo Hsrofi or MaHrrrerHl,rre MeroAr4. B orAeJreHlrflTa ga I{HTeH3I,IBHIT fpuxrl ce I{3rIoJI3BaT

MOHI4TOpHI4 CT4CTeMI{, C KOI,ITO Ce CneAflT HeIIpeKbcHaTo xIr3HeHO BaxHIr rIoKa3aTeJII4 Ha p[cKoBIZt

laUrreHTrr, Karo cbpAerrHa rrecrora, rIyJIc, yAapeH u MI,IHyreH cbpAeqeH o6elr, Kl{cnopoAHo

HaCI{qaHe Ha KpT,BTa, KpbBHO Hulll.flfaHe, AI'IlIaHe' TeMIIepaTypAId Ap'

H_flxou or re3r{ rrapaMerpr4 ce sa6lroAaBur vr npl4 I,I3cneABaHe Ha rluqa B eKcrpeMHI4

cvrya\vv, Kofaro HaroBapBaHe Ha opfaHr.r3Ma Moxe Aa rIpeAI43BIaKa rIpoMeHIr e pa6otara na

cbpAeqHo -cbAoBaTa c[cTeMa.

,{ucepraquoHHlr-sr rpyA e rrocBereH na pa:pa6orBaHe Ha rIoAXoAIz, anfoplrrMl4 I4 IlporpaMlr

3a npoA6nxrrreJreH 3anr4c u alaJwr3 Ha EKf cvrrnurkr 3aeAHo c HerlpeKbcHaro I{3MepBaHe Ha

KpbBHo HarsraHe no 6eguaulrereH MeroA. Tpyarr e aKTyaJIeH. Toea ce norBbpxAaBa I{ or

nonyrleHuTe pe3ynTaTII, KOT4TO Ca BHeApeHZ B HTKOJIKO rIpOfpaMII II KOMTIIeKoH 3a oueHKa Ha

orrepaTopl,I B eKCTpeMHI'I yCnOBI4s.

Cmenen Hs no3HanaHe Ha cbcmonHuemo Ha npodnema

Pe$epzpaur4 ca roBerre or 100 ny6lnraqur4, BcpeA Kolrro kr 3naril4Teren 6pofi crarr4pr Ha

Harrrr4 )nreHlr rro reMara Ha Ar.rcepra\vflTa. B o6sopuara uacr Ha rpyAa ca a]JaJrkr3ldpalJ)?r

npo6neurare, Bb3HprKBarrIr4 rrpr4 orBexAaHe na EKf cr4fHaJrll. Pa:ueAanu ca [pol43xoAb'r 14

Haqr4Hr4Te 3a rrorrrcKaHe Ha MpexoBr.rre cMyueHlrf,, 4pefiSa Ha HyneBara lrurlF,lrfl., MycKynHI{Te
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cMyrrleHrrr u apTe(baKTr{Te oT HapyrrraBaHe Ha eneKTpo.4Hr,rTe cbnpoTr4BneHprs, KoHTo olopoqaBaT

[H(bopMarl4BHocrra Ha Ha6nroAaBaHr4Te 6raoczrnanz. HanpaneH e rrperneA Ha nepcrreKlrrBHr4

anroprrrMr4 3a lereKrlkrs. Ha QRS rounJreKcrr r,r eKcrpacr4croJrr{, Karo ca locorreHr,r rexHure

rrpeAuMcrBa r4 Herocrarbrl[. AnarusupaHa e e(peru4BHocrra Ha MeroAr4Te 3a I43MepBaFIe Ha

KpbBHoro HaJr.flfaHe. O6crAenu ca npo6reurrre rrpr4 perr,rcrpr,rpaHe Ha nyncoBara BbJIHa, HarrfiHrtre

3a rloracKaHe Ha cMyrqenr4sra, npr4ApyxaBanlu pa6oraralna (forouerusuorpa(fcr<r{re ceH3opl4, r.r

MeroALITe 3a AocroBepHa AereKr{r4s, Ha $ponra }ra aHaKporara. Oco6eHo BHr4MaHze e o6rpuaro Ha

Bce oue MarKu-s 6pofi ny6rvKa\w 3a vrrr4crrflBaHe Ha KpbBHoro HaJrsraHe qpe3 u3MepBal{e Ha

BpeMe3aKBCHeHr,reTO Ha nyncoBaTa BbJrHa B oTlaneqeH KpbBoHoceH cbA cIIp.sMo cbpAer{HaTa

cIrcroJla, onpeAeneHa or rrorBara Ha QRS rcorr,runeKca B eneKTpoKapAr.rorpaMara. Tosz

6esN4aHuereH MeroA, Haper{eH Pulse Transit Time (PTT), e vs6pau or AoKTopanra raro nafi-

rroAxoAtnr 3a npoAtDKr4TeJrHo rrpocneArBaHe Ha KpbBHoro HaJr.sraHe. O6:oprr 3aB:bprrBa c

rr3BoAI4, apryMeHTr{pau\v (popnrynzpaHr{Te rlen rr sap;aqv. Ha Ar4ceprarlr4oHHr,r[ TpyA.

Czomeemcmrue ua usdpauama J]lemoduxa c nocmuzHamume npuHocu

flpe4uerlr r4 cr,A:bpxaHlrero Ha cneABarur4Te ABe fnaBl4 cneABar rorr4rrHl,I.fl rlbr Ha zs6op na

BapLrar:Tur, [poBex4aHe Ha eKcrreprrMeHTr4, alnurl,urs Ha pe3ynraru u pazpa6orBaHe I4 BHeAp.aBaue Ha

MOAynr4 r,r crrcreMa 3a pr,rTbMeH aHa.rrr43 r4 npocneAflBaHe Ha KpbBHoTo HalsraHe Ha JII,Iqa,

fro cTaBeHr.I B eKcTpeMHLr y c lroBvrs..

Rpamxa xflpaKmepucmuna na mpyda

Hopuaruure rr r{3BbHpeAHr4Te KaMepHlr KoHTpaKrlr.rr,r B npoAtJDrr4TeJrHrrre EKf 3anucn ca

pa3rpaHrzrreHr{ yAaqHo Ha ABe luuBa. C nrpnux anroplrr:bM ce pa3rro3HaBar BcvqKI4 KaMepHr4

c:sKparqeHza. Bropraxr rr.r pa3Ae.nfl. Ha cr{HycoBr4 QRS ronrnJreKcr,r u eKcrpac[croJll4. FIsKo[ o'r

lpunafaHprTe rrporleAypr4 ca BapvaETvr Ha rro3HaTlr rroAXoAIr, Apyfl4 I,IMaT 3HaqI4TeJrHa

opr4frlHilnHocr. Te ce r,r3rrbJrHfBar rrocJreAoBarenHo Bbpxy EKf sanaca. (DopuanHo, Tona ca

noBTaprrqfl ce lporleAypr,r, Ho ce r,I3BrprnBar Bbpxy olpeAeneHr{ erloxl{, KoI,ITo se.re ca 614114

o6pa6orrasz. 3arona cneABarrlr4Te crbrrKr4 r43rlcKBar KparKo BpeMe. Anarragrr na 24 qacoB :lailI4c

orHeMa oKoJro 7-8 naunyrkr npv HilJrr,rqrle Ha npo.4bmfl,rreJrHa eKcrpacl4croJrrlr. Toea e ycraHoBeHo

Karo e v3MepeHo 7-11 s cpe.4Ho BpeMe 3a aHaJrpr3 Ha $afinone or AHA 6asara g;a:r^:r^vI, cbAbpxauli

orBexAaHr4{ c rrpoAbnxrr4TeJrHocr 30-33 min. B lo-qecro cperlaHr4Te cnyqav c errl43oAt4r{Hra e[oxt4

oT eKcTpacvcToJrl{, BpeMeTo 3a aHurpr3 e B paMKr4Te Ha H{KoJrKo .4eceTKIr s.

llpe4napnreJrHara o6pa6orr<a na EKf cr4rHaJra ce orJrr4qaBa c rroAXoAtIrIo us(ipanu

rlapaMerplz Ha rro3Harr4 $znrpaquu. [pefi$rr ce r.r3BJrlrqa qpe3 Hr4cKoqecroreH $unrup c fpaHl4qHa

rlecrora 0.6H2, cneA Koero ce r.r3Baxna or opr{rrrHanHvrs.sarrvre. MpeNonu cMyIrIeHLItr LI TpeMop ce
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norrrcKar c Apyr Hr.rcKerrecroreH Or.rnrbp c rpaHl{qHa rlecrora 15 Hz. Opnrzualua e rloBropHara

Ar4cKperr.{3 ar\lrfl. Ha cr4fHaJra c qecrora 64 Hz B 3oHara na QRS KoMrIneKcLITe c II€JI 3ana3BaHe Ha-

rrrrKoBere r,rM 1pr4 locne.qBarrloro 4uQepeHrlr{paHe Ha cI4fHaJIa. llpartr za na6upaue Ha Ka'F.I,vrrurv:r

sa QRS KoMrrJreKcrr ce ollpeAenfl npeqr.r3Ho oT pa3npeAeJIeHI4eTO Ha JIOKaJIHI{ MaKCktMyMr4 Q

orrpeAeneHr4 aMrrnr4rygu. Vlz6opbr Ha AoMr,rHaHTeu QRS KoMTIJIeI(o B orAenHI4 erloxu Ha 3arluca e

eSerrranna nro4v(praxaqufl:na rroAXoA, ocHoBaH Ha crIHXpoHI43I{paHo HarpyrlBaHe Ha AucKperl4Te Ha

a1grr13r4paHr.rre KoMrrJrexcu. PasAersHero Ha HopMaJIHlr v u3BbHpeAHI4 KoHTpaKUI{u 3anorlBa cbc

ceneKrllr.f, Ha cr,rHycoBr4 KoMrrJreKcr4 r{pe3 KopenaII[oHeH aHaJII43 Ha OIITI4MI43IIpAHII IIpI'I3HaUI4, CneA

KoeTo rrpeMr,rHaBa [pe3 onpeAenrHe Ha rpaHI4UI4Te Ha eraJIoHH]I KoMnneKclr, o6xnarqarqu

Bb3MoxHrr ecrecrBeHr4 SusuoloruqHrr npoMenzr Ha rlapaMerprrre c reqeHne Ha BpeMero. Bcu'IKH

AeTeKTr4paHI4 KaMepHr4 c:bKparqeHr4fl, rrorraAaql,I I43BT,H rpaHI4III4Te Ha eTa^IIOHI4Te, ce [pI4eMaT 3a

eKcrpacr{crolu. OnzcaHr4Te ABa a}nfopr4T:bMa ca [poBepeHlr cl,,c 3arr4clrre s o6qonpl4erl'ITe AHA z

MIT-BIH 6a-su AauHz. [orcropaHTbr e rocoqfiI npueroro OT HerO AOIyCTI4MO OTKJIOHeHI',Ie Ha

pa3rro3HaTuTe KOMIIJIeKCI{ ClpqMo aHoTaIII4IITe, HeIIIO KOeTO Ce cpellla MHOIO psAKO R

JrrrreparypHure r43.roqHrarlra. llocu{rHarrrre qyBcrBureJrHocr I,I cnequSuuHocr ca B rpaHI4III4re Ha

ny6lraxynauzre AaHH:a sa nafi-e$eru4BHr4Te anroplrrMl4 3a AereKul4q Ha HopManHI4 QRS

KOMTIJIeKCI{ U eKCTpacucToJII4.

HeupertcHaroro Ir3rIIrcJU{BaHe Ha KpT,BHOTO HaJIflfaHe rlpe3 I43MepBaHe Ha 3aK:bcHeHlrero Ha

nyncoBara BbJrHa r43r{cKBa MaJrKo rro-pa3nllqHl4 MeroAI{ 3a npeABaplrreJlHa o6pa6orrca Ha AIlaTa

cr4fHaJra. tr4s6panoro or Tanen Su:npzpane Ha eJleKTpoKapAl4ofpaMara rIo3BoJIflBa 6sp:o a

ycnerxHo rrorr4cKane na 4pefi(pa tr sarra3Bale Ha BaxHI4 KoMfIoHeHTu Ha QRS KoMnJIeKca B peanHo

BpeMe. Tona e frocrr4rHaro rrpe3 KoMrrpoMr4c MexAy qecrorara Ha cpe3a kr pe4a Ha HI4CKOIIeCTOTeH

Qunmp. Cnryueuu.rra B rryncoBara B:bJrHa ce rrorlrgKar Karo cArHaJIbr or SoronlerusltorpaScrlrx

ceH3op ce 3arrllcBa B ABa OTAenHrr I(aHaJIa rro BpeMe Ha r43KJrrOqeH I4 BKJITOq9H cBerJII4HeH I{3TOr{HI4K.

flapasurnugr cBerrr\rHeH rroror( or oKonHaracre1la ce flpoMeH.fl 6anuo, nopaAl{ Koero LBura Ka]laJIa

cL,A:bpXaT rIpaKTI4qecKII eAHaKBo cMyUIeHze. To ce npeMaxBa r{pe3 u3Ba}KAaHe Ha eIIoXaIa B

nqpBtrs. KaHaJr or ra3rr BT,B BTopr4.fl KaHaJI. BrneAenoro AI'IHaMI'I.IHo wa6uttusupaue Ha

aMrrJrlrTyAara Ha rryncoBaTa BbJrHa r4Ma n:bpBocTerIeHHO 3HaqeHI,Ie 3a oTcTpaHtBaHe Ha BJIIr.flHlIqfo

Ha crerleHTa Ha opocflBaHe Ha KarrrzJrqpHara rr,KaH rlo BpeMe Ha I43crIeABaHero' Vcne[ruo:ro

lpunafaHe Ha PTT Mero,4a ce Abn)rs{ Ha orrpeAeJlflHero Ha ABa un[rrBtr[yanrilz r<oe$raql4eHTa or

crofinocrnre Ha crzcroJlHr4 HaJrflraHyrfl. I43MepeHIz B cr,crotHlls ua noxofi 14 cJIeA KparKoBpeMeHI{o

HaroBapBaHe Ha Jrr4rlero rro MaHrrrereH MeroA. Tesu r<oeSI4III'IeHTIr ocl{rypflBar AocroBepHa

KopeJraUr4{ MexrAy Lr3MepeHoro 3aKt,cHeHue Ha nyncoBara BbJIHa z KpbBHoro HaJIsraHe' Bucorca

orIeHKa 3acnyxaBa BbBeAeHusT TpeTV roe$uqrzenr, rofiro 3a pa3nllKa oT ny6lurynanure

KOpenaIII4OHHU MeTOAII rro3BontBa v3ril4arflBaHe He caMo Ha OLICTOTIHOTO, HO V Ha I.VTACTOJIHOTO
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Htul-flfaHe. llpone4eula ca KJII,IHI{qHr4 rr3cneABalrrs, Kor.rro norBbpxlaBar e(fexruBHocrra Ha

paspa6orxara. Tyc cneqz(puunocrra Ha r.r3MepBaHero rr rrr4rrcara Ha rroAxoArtrlrr aHorr{pauu 6itzu

AaHHr4 He rro3Bon{Bar Apyra orIeHKa c o6rqonpzerr4 rroKa3areJrkr.

Ilpuuocu

llo4npenru [pI{HocI{Te B Al4ceprarltraHntrfl. rpyl. Te. ca HaytrHo-rpr{Jro}KHr,r v ca

QopuynupaHz KopeKTHo, Karo cbA:bpxar Aocrar:bqHo rallrr 3a rroAxoAr4Te, c Kozro ca

Ilocr\llHarrl, [pla 3arIiBBaHe Ha rrpr4eMnl{B o6eu Ha reKcra. Hanazpalr HayqeH npr4Hoc B

I'I3BexAaHero Ha rperHtr lcoeQuqueur 3a u3qr4cr-flBaHe Ha ILIacroJIHoro HansraHe rro PTT Nreroaia e

pe3ynTaT Ha TeOpeTI4qeH aHilJIV3 HA KpbBOHOCHaTa Cr,rCTeMa c rroMotqTa Ha rrpr4Hrlr4r[4Te Ha

3 aTB Op eH aT a xvn.p aB IrLrqH a cl,r cTeM a.

Ilpe4enxa ua nydnuxaquume

flo reuara Ha AI4cepraIIIaoHeH rpyn ca HarrpaBeHr{ 5 ny6nzraquu: 2 crarurv. B crrkrcalkrstra

Aerospace Research in Bulgaria u Intemational Journal Bioautomation u 3 AoKnaAa Ha HarlrroHilJrur,r

xon(pepeuql4l4 c MelKAyHapoAHo f{acrr4e. lly6nuraqrar4re orpa3rnar 4o6pe rocrr4xeHr4 ATa Ha

AOKTOpaHTa.

IlpunotceHue H& nocmuzHamume pesyt milmu 6 npaKmuKa

llonyrenrare B AI4cepraIIkIoHHr.rs rpyA pe3ylrrarv ca HaMepr,rnrr rrrkrpoKo npznoxer{rre B

IrpaKTI4Kara. Ana,rragrr Ha [po.qbJrnrr4TeJrHr{ EKf ganzcr4 e BHeApeH B nporpaMurre "ER-02"kr"ER-

02M". Mero4rr 3a Helper:bcHaro cJreAeHe Ha Kpr,BHoro HaJrrraHe ce rl3rroJBBa B HayqHo-

Iz3cJIeAoBarencKI4t KoMTIJIeKc 3a orIeHKa Ha orreparopr4 B eKcrpeMHrr ycnoezs "BeON-|" v B HI4K

3a AI4afHocrI4Ka 14 neqeHI4e Ha rrocr rpaBMarr4rreH crpec "RMS-BFB7", rprrararq MeroAa Ha

EMDR (eye movement desensitizatron and reprocessing).

AemopeQepam

Anrope(pepar:sr orroBap-q Ha vsucr.Bal:aflTa vr orprrf,Ba rrpaBrinHo rrocrrrrHaroro B

Ar{cepTarlzoHHr4_tr TpyA.

3a6enetcxu u npenoryKu

llpeuoprvnaM Ha rJI. ac. znx. Cross Tanen Aa npo.4lsnxr,I r.r3cJreABalrrfl'racz e o6racr"ra Ha

oKcl4Merprl.ara. Cts4aeaHero Ha MaJIrK rr Ha,qexleH MoAyn 3a rrpocnelsBaHe Ha Kr4cnopoAHoro

cbAbpxaHr4e Ha KpbBTa LIMA npr{no}KeHr,re He caMo B KOMrrJreKCvr sa v3cneABaHe Ha Jrrrrla B

eKcrpeMHI'I ycJIoBLIt, Ho I4 3a piBIxI4ptBaHe ua (fynrrlrlr.rTe Ha eXeAHeBHo tr3rroJr3BaHr4Te Hoh;et



cr{ creMlr. Cr, e ers aNa AoKTop aHT:s r Ia HaM:lrp a lr

B CIII4CaHI.,Ifl, BKJIIOqI4ToJIHO V B TaKLIBA C I4MIIaK

HayKoMerpvflTa, crro4eJr-rrHero Ha vr4err ra perrreHra.f, Ha aKTyanHra npo6leun

nM [a 6rrat 4o6pe rro3Harr{ B HayrrHr4Te cpeAr4, Aa nonyr{aBar rroAKperra r4

TbpceHI4 3a c:bBMecrnra paspa6orKr4, Koero e rrpenilocraBKa 3a HoBr4 ycnexu.

rroMara Ha aBToprrTe

c:bBerl4, u la 6r,lal

3utcnnqenue

B saKrIo.IeHI4e cr{IzraM, qe flpeAcraBeHrr-f,T ilr4cep'tar\r4oHeH TpyA perrraBa BDr(Hrr npo6:rerr,r!

B aKTyaJIHa 14 IIepcneKTI4BHa o6racr. lloryuenure pe3ynrarrr rroBzlrraBar KarrecrBoro na]

npocneA-sBaHe Ha nI4Ua B eKCTpeMHr,r CkrTya:q:z'v h Ha Br4coKopr4cKoBr4 nauHeHTLr c:bd

cbpAeqHocBAoBI4 sa6or-fleaHux. llpzHocr.rre ca dl< pnrylupaHrr npeUr{3uo. Bue4peHrrre pa3pa6orx4

AoKa3Bar rlpl4nox<llMocrra Ha HayrrHr4Te rrocrr,Dr(e:uvs.. )]uceptaguoHeH TpyA rroKprrBa rasu.f,rd

I{3I4cKBaHI4flTa Ha 3axona 3a pa3Brrrlre Ha aKaAeMhr{HI4t cr,craB Iz llpanz:rHyrKa 3a ueroeoro

rIpI4noiKeHLIe, [opaAlr KoHTo [pennafaM Ha rJr. ac. r4H]K. Cro-{H Kores Tasen Aa 6r4e upuct4eHd

o 6p a^: on are Ir:g'a;r a r.r HayrrH a crerr eH " 4oKTop "
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