
OT3bIB

Ha aBropeQepar Avrcceprar\vLr

PyAeHno Muxau.ra lOprenuua

Ha reMy <Paspa6orKa rrpr4Hrlr4rroB ?r MeroAoJrorr.rz KocBeHHoro r{3MepeHurfl

Qa:onrrx napaMerpoB reMoAlzHaMr4Kpr r4 co3AaHlre Ha r{x ocHoBe

IvrHgrOQynKIILloH€UrbHOfO KapAr{OaHarrr43aropa)), [peAcraBJreHHoit sa coucKaHr4e

y.reHofi crerleHl4 AoKTopa rexHLrqecKHX HayK no clerlr4€LrrbHocrrz 2.2.12 
-

< llpu6 opbr, cLr cre Mbr Lr r43Aenlr.f, MeAr4 rlkr HcKoro Ha3Har{eHu.f, )

Tenra Ar4ccepraquonnofi pa6omr M.IO. Py4enr<o nocBrrrleHa paspa6orre

rIpI4HI{znoB v MeroAonorLru KocBeHHoro r43MepeHr4r Sasonrx lapaMerpoB

IeMoALIHaMHKI,I vr co3AaHr{ro Ha vrx ocHoBe vtroroQyHKrlr.roHanbHoro

KapAI4oaHanvuuropa. Ar<ryanrnocrr reMbr He Bbr3hrBaer counenzfi vr

onpeAeJrsercfl HecKoJrbKLrMLr o6cro-fl reJrbcrBaMu.

Cepgeuuo-cocyAllcrble sa6oresaHux ocrarorc-f, ne4yrqefi upuvzuofi

cMeprHoc^w Lr vlr.BaJru4vrcarJvrr4 HaceJreHurr KaK n PoccHficrofi (De4epaqvrvr, TaK Lr B

MI,Ipe. Hecuorpr Ha 3Haquremnrrfi nporpecc B o6lacru Ar4arHocr[.recrcoli

BI{3y€uII43aIIvv (sxorcapAlaorpa$ur, MPT, ItT), MeroAbr Her4HBit3LteHofi orIeHKr4

$ynrcquoHaJlbHoro cocrorHl4-f, cepAer{Ho-cocyArzcrofi cr4creMbr, ocHoBaHHbre Ha

aH€LrIIl3e gneKTpl4rrecrofi aKTr4BHocrpr cepArla, ocrarorcs, saw6onee .{ocryrrHbrMr4 H

pacnpocrpaHeHHblMr{. OAnar<o cyqecrByroullre noAxoAbr K r4HTepnperar1a:ut

gneKTpoKapAnorpa$uuecrrax cr4rH€uroB R 3Harrlrremnofi crerreHlr onripatorcfl. Ha

DMnI4puqecKI4e KpLITepI,ru, He r{MeK)r{r4e crpororo 6rao$r43nqecKoro o6ocuoBaH:afl.

B erofi cBf,3r{ rIonLITKa aBTopa cdropvlrpoBarb rrenocrHyro reoperlrqecKyro

MoAeJrb, cBr3brBaroqyru $asoeyro crpyKTypy cepAer{Horo rIr{KJra c

feMoAuHaMr,rqecKr4Mlr [apaMerpaMr4, u Ha ee ocHoBe pa:pa6orarr MeroA

KocBeHHoro LI3MepeHHr Qasonrrx o6leMos KpoBLr, [peAcraBrrflerafl

cBoeBpeMenuofi I{ HayqHo o6ourosauHoft. Oco6yro 3Haqrrrlocrr pa6ore rpr4Aaer

ror Sarcr, rrro npeAnoxennufi MeroA flone4en 4o cepufiH ro [por{3BoAerBa kl



BHeApeH B KIuHLIqecKyIo rpaKTI4Ky IIOA MapKofi (KapAkroKoA), rrTo

cBr4AereJrbcrByer o [paKTkrqecKofi r{eHHocrlr [onyqeHHbrx pe3ynbraroB.

Hayvn HoBtr3Ha 14 TeoperlrqecKar 3HaqzMocrb

K nau6onee 3HaqrrMbrM HayqHbrM pe3ynbraraM, rroJryrreHHbrM aBTopoM, cJreAyer

OTHCCTI,I:

1. Pa^:pa6orrca MeroAa/KocBeHHoro rr3MepeHrrr o6leunux Sasorux
napaMerpoB IeMoAI{HaMLIKI{ Ha ocHoBe gJreKTpoKapAlrorpa$uuecroro cLrrHarra,

Iro3BoJIf,IoIIIero onpeAelf,Tb 'AuarHocrLrqecKze 
Qaau cepAeqHoro qLrKJra rro

xapaKTepHbIM rorIKaM 3Kf. llpe4noNennrrfi noAXoA orruqaercr or
TpaAI4III4OHHbIX MeTOAOB, OpLreHTr4pOBaHHhrX Ha SMnzpr4trecKkre Kpr4Tepr4r4,

crporofi MareMarlrqecrofi Sopnranrasarluefi .

2. @oprr,rynzpoBKa LI AoKa3arenbcrBo reopeMbr o coorBercrBLTu rpaHr4rl

Qa: cepAeqHoro rlr{Kna oKcrpeMyMaM uepeofi rpousno4uofi OKf. [auuoe
loJIo)KeHI4e I'IMeer BaXHOe reoperr4qecKoe 3HaqeHlre, rocKoJrbKy ycraHaBlrvrBaer

oAHo3HaqHyIO cBt3b MelKAy 3neKTpI/FIecKI{MLT 14 MeXaHI4qeCKuIMI4 npoqeCCaMl4 B

cepArle.

Paspa6orra Kprarepr,reB orrpeAeJreHr4rr lpaHr4rl Qas cep4eqHoro rILrKna

rroMonlbro gKcrpeMyMoB npokTsno4nofi. E4uncrno KpLrrepur AJrr Bcex

Sas xnnxercf, HecoMHeHHbrM rrper4MyrrlecrBoM npeAno)KeHHoro noAXoAa.

CogaaHue MeTOna rpaSrauecKoro MATCMATI,IqCCKOfO

au$$epeHrlr{poBaHn.rr p.nfl

cocyAr4crofi cucreurr ra saronyro crpyKrypy cepAeqHoro qlrKna.

5. Paspa6orKa crroco6a onpe4eJreHr.r{ $a:oerrx o6reMoe KpoBr,r nyreM

perI4crpaIII4I4 AnI,ITeJIbHocrI{ Qar Ha 3Kf Lr rroAcraHoerofi ux B ypaBHeHZt

|eMOAI4HaMI4KLI, nolyqeHHble Ha ocHoBe Teopuu cBepxTeKyqecTr4 KpoBt4.

6. OnpeAeneHl4e Huxnefi rparu4qbr qacrorbr cpe3a QunrrparJtrv 9Kf
(0,35 fq), rre BJILTtIoIqeir, rra Anl,IreJlbr{ocrl @a: upz ee'azQQepeHqLrpoBaHprr4.

aJ.

na 3Kf c

4.

AI4 Af HO CTI4IIC CKLI 3HAIII,IMbIX

ananusa 3Kf, HanpaBneHHoro Ha onpeAeneHr,re

rrpr43HaKoB, xapaKTeprcyrcqr{x cocTo{Hr4e cepAerrHo-

laHnrrfi pe3ynbrar lrMeer BaxHoe MerpoJrorvqecKoe 3HarreHr4e.



TeoperuuecKafl 3Haqr4Moc* pa6orbr 3aKnroqaercfl B ToM, rrro lonyqeHHbre

pe3yJlbrarbl cyulecrBeHHo AorroJrHrrror cyrqecrByrorqr4e reoperr4qecKr4e

rlpeAcraBtesus o 6uoQzszre QopvrrapoBalkrfl 3Kf v orKpbrBaror HoBbre

[epcneKTHBbI Anfl 4alrueftruzx I4ccJIeAoBanuit B o6tacru KapALToJrorLTr4.

llpe4noxeHHat aBropoM MoAeJIb Sa:onofi crpyKryphr cepA rrHoro qr4Kna Mox{er

crarb ocHosofi Anf, co3AaHkIf, HoBIIX Ar4arHocrLrqecK[x aJrropr{TMoB z npu6opon.

flpar<ruvecKa.f, 3HaqI4Mocrb Al{cceprarluoHHoro r4ccneAoB aHr45. He Bbr3brBaer

counenufi. Paspa6oranHrrfi 14 cos.uauHrrfi vruo ro SyHKqr{oH€rJrrHrrfi

KapALIoaHaJILI3arop BHeApeH B cepzfiuoe [por43BoAcrBo u r4cnonb3yercr B

3ApaBooxpaHeHur4 PO Lr sapy6exorra rroA vrapxofi <KapAzolcoA>. llpra6op

fIo3BOJIter I43Meptrb oAHoBpeMeHHO AeBrrb napaMerpoB feMoALrHaMr4Kr4

HOI4HB€BI4BHrIM MeroAoM, trro o6ecue.rzgaer 3HarrvreJngrrfi couraanrHrrfi u

DKoHoMr4qecxzfi e$Serr.

Oco6oro

TEXHI,IqECKI'IE

Mzus4paBcollpa3Bvrrr4fl P(D :aperzcrpr4poB€rJr npz6op z o4o6pzJr ero cepufiustir

BbInycK. C 2006 roAa Harlaro cepzfiuoe upot43BoAcrBo rrpr{6opa. llpu6op r4Meer

c eprr'r Quxar c o orB ercrBLIt kI perllcrparlpro HHo e yAo croB ep eHze P o cs4panHaA3 op a.

Pesylrrarrr KJILIHI4TIecKI,IX I4ccneAoB a;auit, npoBeAeHHbrx B pa3nlrrrHbrx

eQQenrznHocrb rrpeAno)KeHHOTO MeToAa.

Cpannra'reJlbHble krerrbrra*vrfl c ynbrpa3Byl(oBblM cKaHepoM rroKil3€ull,, rrro

pa3xoxAeHr4e AaHHbrx He npeBbrrxaet lyo.

Baxno orMerl4Tb, qro paspa6orannrrfi MeroA [o3Bor.seT He roJrbKo

rlocraBI4Tr ro'IHrrfi AuarHo3 3a HecKoJIbKo ceKyHA, Ho rr nporHo3r{poBarb Ha

HecKoJIbKo HeAeJIb pa3BI,ITI,Ie Qz:raonorl4qecKr,rx [poqeccoB B cepAeqHo-

cocy4ucrofi cl4creMe. 3ro orKpbrBaer HoBbre Bo3Mo)rHocrr4 r,nfl
upo0zlarru'IecKofi MeATIIIITHII I,I MoHlrropr{Hfa eQQexrranHocrr4 Tepailvu.

[ocronepHocrb noJryrreHHbrx pe3ynbraroB rroATBepxAaercr:

3

BHr4MaHr4r 3acnyxlrBaeT

krcrTblTaHufl, yTBepx(AeHbI

Tor Qarr, rrro upu6op

TeXHLIqeCKLIe ycJroBr4t

IIporxeJr

(rv),

MeAI4IILIHcKI4X yqpe)KAeHI4TIX (My3 I-PE HerlnuoBcKoro pafioua PocroscKofi

o6racrz, Or<pyNnofi eoeHHrrfi

rroATBepxAaroT BbrcoKyro

rocrrrzr€un CKBO, HWI (DIIM (DK <pocron>>),



- BOClpOr4 3BOAT4MO CT6rO pe3yJrbTaToB r43MepeHr4fi ;

- cpaBHeHI'IeM c cyqecTByIoI{I4MI4 MeToAaMu OIIeHKLI [apaMeTpoB cepAeqHo-

co cyAr{cro fi cfr crevrbr (MeroAbr repMo A LrnrorJLrv H @rara) ;

- n o Jro xI{Te JrbHbrMlr p e3yJrbr ar aMkr KJrr{Hr.rq e cKo fi anp o 6 aguu;

- perLlcrpatluefi npu6opa Poc:4panHaA3opoM z ceprrasrrKarluefi Anr cepr4fiuoro

rrpor43BoAcTBa;

- IxI4poKLIu o6cyNgeHl{eM pe3ynbraroB Ha HayqHbrx rcoHQeperu{r4.rrx pa3nr4rrHoro

ypoBH.rr.

Aeropolr T4 CIIOJIb3OBAHbI coBpeMeHHbre MeToAbr MaTeMaTI4qeCKOfO

MoAenl4poBaHprfl\ qraSponofi o6pa6orrra cI{rHaJroB, cneKTp€LnbHoro aHarru3a kr

MareMaruqecrofi crarzcrl4Kl4. Peantuzagut Bblrrr4crnreJrbHbrx uo4elefi
ocyqecrBJr-rnacb c I4crroJrb3oBaHr4eM nporparvrMnofi cpe4u Matlab R2 0 1 4b 

"

Hecuorpr Ha o6rqyro rroJrolxrzreJrbHyro orIeHKy pa6oru, Heo6xo4r,tryro

orMerr.rrb p{A 3aMerralfl'uit r4 Borrpocon, rpe6yrcqr4x yrorrHeHzr:

1. OrpanuueHHocrb nrr6oprz nJrfl Banvr4ar\vrkr ypaBHeHr4.s

PV1+PV2:PV3+PV4:Sv. B anropesepare ypaBHeHr{e npoBepeHo Ha oAHoM

KrLrHr4qecKoM npLrMepe (puc. 7, ra6twJa 1). I.trs uoArBepx l{eHufl
yHI4Bepc€LnbHocrl4 AaHHoro ypaBHeHZ.s Heo6xo Akrvra npoBepKa Ha ararkrcrr{qecKLl

sHa'Iu\'Iofi nrr6opr<e naIII4eHToB c pa3nlzqHbrMr4 rraronorzrMlr. XenarelrHo
npl4Becru AaHHbIe o roM, KaK ypaBHeHr,re pa6oraer npz apvr^tvrvrflx, rropoKax

KJIaIraHoB, cepAerlHofi He4ocraroqHocrl4.

2. HeAocrarorlHa.f, crarucruqecKa.f, MorqHocrb cpaBHr{TeJrbHbrx

klccneAoBa]F.uit. B ra6nuqe 2 npuyeAeHbr AaHHbre cpaBHeHr4s c Y3LI Bcero urs 9
rIaIII4eHToe. 3ro He rro3BoJr.uer cAenarb crarl4crl4rrecKl4 o6ocHoeaHHbre BbrBo.rIbI o

npel4MylrlecrBax MeroAa. Kpolae rofo, Kopperrrlr4q Cnrzprvrena c MeroAaMu

repMoAI4nroIIHz u @urca cocraBrqer 0,388-0,511, qro Hr4xre, qeM Koppenflr\utr

Mex{Ay repMoArlJrrcruefi u @zrorra (0,814). Anrop olrscnser oro rorperuHocrqMz

TepMoAunIoIII4I4' oAHaKo KoJlulqecrnenurrfi aHaITLr3 9Tr4x rrorperrrHocrefi He

npuBeAeH.



3. Boupoc o coorBercrBr4z lpu6opa Me)KAyHapoAHbrM craHAapraM. B

anropeQepare He yKa3aHo, cooTBeTcTByeT IrLl npu6op MexAyHapoAHbrM

craHAaprut p6.rcrpartun 3Kf (IEC 6060I-2-25) u enerrpo6e:ouacHocrr,T (IEC

60601-1). Sror Bonpoc BaxeH Arrfl orIeHKLr Bo3Mox{Hocrr4 rrrr4poKoro

MexAyHapoAHoro npr,rMeHeHux npu6opa.

4. He4ocrarorrHa-f, Aeranuvallr{rr rexHr4trecKux xapaKTepucrurK upz6opa. B

oTcyTcTByroT cBeAeHr4f, o pa3p.f,AHOCTr4

AI{cKperIBar\r4Lr, BXoAHoM LtMrIeAaHce, rcos$SvrlrleHTe ocna6renux cuu$asHoro

cl4rHana (KOCC) I4 Apyrl4x rexHI4qecKl4x rrapaMerpax, BaxHbrx Anfl orIeHKLr

Merponor[qecKr4x xapaKTepr4crlrK npu6opa.

5. Bonpoc o rporHocrra.recxofi rleHHocrr4 MeroAa. Arrop yrBepxAaer

BO3MO)I{HOCTb npOfHO3I4pOBaHHr pa3BIlITI.Ifl rraTOJIOflrr4 Ha HeCKOJTbKO HeAeJrb,

oAHaKo He rrpr4BoAlrr AaHHbrx o rotrHocrrr rrporHo3a (.ryncrnzreJrbHocrb,

cuequSHuHocrb, rlpeAcKa3areJlbHat IIeHHocrb). XenareJrbHo rrplrBecrr4 nplrMepbr

ycneluHbrx npof Ho3 oB c no cJreAyrorqrrM rroATB ep)KA eHr4 e M.

6. Boupoc o Bocrrpoz3BoAr4Mocrr4 MeroAa. B anropeSepare He npkrBeAeHbr

AaHHbIe o BocnpoI43BOAI{MocTLI MeToAa npu IIoBTopHbIX II3MepeHvIflx Ha oAHoM

TIaIII{eHTe, a raK)Ke o MexoleparopcKofi napua6elrnocru. 3nz AaHHbre BaxrHbr

AJI.fl OIIEHKI4 HAIEXHOCTI{ METOAA B PEAJIbHOfi KIZHH'IECKOfi IPAKTI{KC.

7. Boupoc o nrr6ope 10 $as cepAerrHoro qLrKJra. B KJraccr4rrecrofi

Suszonornll BbIAerI.sIor 7-8 Sas cep4eqHoro rlr4Kna. Anrop BbrAeJr.f,er 10 Sas,

oAHaKo o6ocnoeaHue LIMeHHo raKoro KoJrlrqecrBa $as B anrope$epare

orcyrcrByer. xelareJrbHo rrpr4 Becrr4 6onee no4po6Hoe o 6ocuoBaHr4e.

3arnroqenrae

Hecnrorpx Ha orMeqeHHbre 3aMer{aHnr, Ar4cceprarlr4oHHar pa6ora M.Io.

Py4enrco npeAcraBrser co6ofi sanepneHHoe HayrrHoe rlccneAoBaHvre) coAepxauee

pelueHue eaxuofi HayqHo-TexHl4rlecKofi upo6n pa:pa6orKr4 nprzHrlnrroB 14

MeroAoJIorIrI4 KocBeHHoro r43MepeHza $a:orux [apaMerpoB reMoAuHaMvrKLr v

anropeQepare ALIII, qacrore

co3AaHl4fl Ha I,IX ocHoBe unoroQyHKrlrroHanbHoro KapArroaHanLT3aropa.



Pa6ora o6na4aer neconanennofi nay.+rofi HoerasHofi v npaKrr4qecrofi

3HaqI4Mocrblo. flolyueuurre pe3yJlbrarbr rrporuJrLr rxr4poKyro aupo6aqzro,
Jv

BHeApeHbI B CepI4t4HOe UpOLI3BOACTBO kI I4CIIOJIb3yTTC' B KJrr{HlrrreCrOfr npaKTLTKe.

AnropeQepar coorBercrByer coAepxaHzro Ar{cceprauLrkr, a ony6nzroBaHHbre

p ao oTbr oTp axaroT o cHo BHbre p e3yJrbTaTbr ur c cJr eA o B aHvrfl .

C'rzraro, qro ArrccepTa\froHHar pa6ora <Paspa6orrca [pr,rHrlrrnoB Lr

MeroAoJIorIzI{ KocBeHHoro Lr3MepeHLrx Qasonux lapaMerpoB reMoAr4HaMUKLr u

co3AaHI{e Ha I4x ocHoBe lanoroQyHKqLroHaJrbHoro KapAuoaHaJrlr3aropa)

coorBercrByer rpe6onaHl4rlM, npeAbf,BJl.f,eMbrM K AoKTopcKr.rM Ar4ccepraqranra, a ed

aBTop, Py4enro Mvxaran IOprenrau, 3acJry)KuBaer npr4cy)KAeHr{r yuenofi crerreHlr

AoKropa rexHI4qecKrIX HayK rro clequ€LrrbHocrr4 2.2.12 
- <llpu6opbr, cr{creMbr r4

v3 Aenvfl MeAr4 rllrHcKoro Ha3HaqeHur)).

Aaro cBoe cofnacl4e Ha o6pa6orxy nepcoH€rnbHbrx AaHHbrx B AoKyMeHrax,
-rrpl4 paooTe AuccepTarl?roHHofo coBeTa.

Orsrrs rroAroroBt4Jr K.rreA.H., Aor{eHT

raQe4pu 3r4MHr4x BLTAoB cnopra vr

e4rano6opcrs OfEOy BO r{afir<oncrrzfi

focyAapcTBeHHaf, aKaneMufl

Szsnvecr<ofi rylrrypbr LI cnopra
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/

lloanucr 3aBeprro

IIO,IIIILICb Crenarion M.IO.
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