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BBeaenue

3a mocnegHue ABa JECATWIETUS OBbLIM BBISBIEHBI CYLIECTBEHHBIC B3aUMOCBS3U MEKIY
BEreTaTMBHOI HEPBHOW CHUCTEMOM M CMEPTHOCTBIO OT CEPJEUHO-COCYIUCTBIX 3a00JI€BaHUA,
BKJIIOYasi BHE3alHYI0 cMepTh [1-4]. DkcrnepuMeHTaIbHbIE MOATBEPKACHUS CBSI3U MEXIY
IIPEIPACOIOKEHHOCTBIO K JICTAJIBHBIM ~ apUTMHUSAM W TPU3HAKaM  ITIOBBIIICHHON
CUMIAaTUYECKOM WM MOHM)KEHHOM BaryCHOM aKTHBHOCTH CTUMYJHUpPOBAJIM pa3BUTUE B
00JIaCTH UCCIEeIOBaHUI KOJTMUYECTBEHHBIX IMOKa3aTeNel BEreTaTUBHOM aKTUBHOCTH.

BapuaGensnocts cepaeuHoro putma (BCP) mpencraBnser coboit onuH U3 Hambosee
MHOT000EMIAIIMKX TMoKa3aTeneil Takoro ponaa. CpaBHUTENIBHO HECIOKHAs MoAupUKaIus
MeTO/1a TIOMyJIsIpU30Baja ero npumeHenue. [1o mepe mosBieHUs: Bce OOMBINEro KOIMYECTBA
YCTPOWCTB, oOecreunBaronux aproMmarnueckoe usmepenne BCP, y kapauonora nossisieTcs
JIOCTAaTOYHO TMPOCTOM MHCTPYMEHT JMJiS PEIICHHs KaK MCCIIeIOBAaTEeNbCKUX, TaK |
KIMHUYSCKUX 3amad [5]. OgHako CMBICI W 3HAYMMOCTh MHOTHX mokaszateicii BCP Gonee
CIOXHBI, 4YeM NPHUHITO CUYUTaTh, a CJEAOBATENbHO, CYLIECTBYET MOTEHLIHUAIbHAS
BO3MOKHOCTh HEBEPHBIX 3aKJIFOUEHUI 1 HEOOOCHOBAHHBIX AKCTPATIOISIIHIA.

Oco3nanmne 3t1oil mpobGnembl EBponeilickuMm kapauosiornyeckuM ooOmiectBom u CeBepo-
aMEpPUKAHCKUM OOIIECTBOM CTHUMYJISIIMU W BJIEKTPO(U3NOIOTHH TPUBEIO K CO3aHUIO
coBMecTHOM Pabodeit rpymbl 11t pa3pabOTKH COOTBETCTBYIOIINX CTaHAAPTOB. OCHOBHBIMH
3amadyamMu 3Toi Pabodeil rpynmbl SBISUIMCH CTaHAAPTU3ALMs HOMEHKIIATY Pbl M pa3paboTka
ornpezeNeHuil TEPMUHOB, CHEIU(pUKAIUS CTaHIAPTHBIX METOJOB M3MEpPEHUs, OIpe/eeHHe
($U3MONIOTHYECKUX U NMATO(U3NOIOTHUECKUX KOPPENAT, ONMUCAaHUE KIMHUYECKHX MOKa3aHUN
K IPUMEHEHHIO U OTpe/iesieHrne 00IacTel UCCIeI0BaTeIbCKOTO TIOUCKA.

Jlns pemeHuss 3THX 3aAad coctaB PaOouell rpynmbl Obul coOpaH W3 IpelacTaBUTENEH
pa3MMyHBIX oOjacTeld MaTeMaTHUKH, NPOCKTHPOBAHUS, (U3MOJIOTHH W  KIMHUYECKOH
MeauuHbl. CTaHIapThl U NPEAIOKEHNUS, IPUBEACHHBIE B TaHHOM JOKYMEHTE, IIPU3BaHbl HE
OrpaHUYMBaTh JaJbHENIIEee pa3BUTHE, a HA00OPOT, 0OecreYrBaTh BO3MOXHOCTb CPAaBHEHUS
Y MHTEPIIPETALUH Pe3yIbTaTOB M BECTH K JaJIbHEHIIEMyY IIporpeccy B JaHHOM o0iacTu.

@deHOMEH, KOTOPOMY TOCBSIICHA JaHHAs CTaThs, 3aKII0YacTCs B KOJICOAHMSAX HHTEpBaa
MEKIy MOCIe0BaTEIbHBIMI YAAPAMHU CEPAIa, a TAKXKE KOJICOAHUIX MEXIY IOCIIeI0BaTeNh
HBIMU 4aCTOTaMH CEpJEUHbIX cokpaiueHuil. Tepmun "BapuabenbHocTh cepaeyHoOro purma'
CTaJ OOIIETPUHATHIM TEPMHHOM IIPH OTIMCAHUH W3MEHEHHI KaK YacTOTHI cepaleOneHuit, Tak
u uHtepBasoB RR. Jlns onumcaHus koseGaHU MOCIENOBA TEJBHBIX CEPACYHBIX LIUKIOB B
JUTEpaType HCIOJIb30BAJIUCH MHBIE TEPMUHBI, TaKue Kak BapuaOeIbHOCTb JUIMHBI LUKJIA,
Bapuabenb HOCTh MEPHOAOB cepila, BapuadbenbHocTh RR mHTepBanoB u taxorpamma RR
MHTEPBAJIOB. OTU TEPMHUHBI TMO3BOJSUIM MOJYEPKHYTb, UYTO MPEAMETOM HCCIEIOBaHUS
SBJIACTCS MMEHHO MHTEpPBaJ MEXAY IOCIEIOBATEIbHBIMU COKPALEHUSMHU, a HE 4acToTa
ceplieyHbIX CoKpauieHui. OHaKO OHM HE MOJYYWIM TaKOro HIMPOKOTO pachpOCTpaHEHUS,
kak BCP, mostomy B JaHHOM JOKyMeHTe OyaerT wucnonb3oBaTbcsi TepMuH BCP.



IpeabicTopus

Knunnueckoe 3HaueHue BapuabeIbHOCTH CEPAECUHOr0 puTMa ObLIO BIIEPBBIE OLIEHEHO B 1965
roay, korga Hon u Lee [6] oTMeTwin, 4TO AUCTpecCy IJI0Aa MPEANIecTBOBaIA albTEPHALINS
WHTEPBAJIOB MEXKIY COKpPALICHUSIMH J0 TOT0, KaK MPOU3OLUIA KaKWe-IN0O pazTuIuMbIe
W3MEHEHHS B COOCTBEHHO CEpJIeYHOM puTMe. J[BanuaTh JeT CHycTs Sayers ¢ COaBT.
oOpaTuiiui BHUMaHUE Ha MPUCYTCTBHE (PU3MOIIOTUYECKUX PUTMOB B CUTHAJIE CEPIICONCHUS
[7-10]. B Teuenne 1970-x r.r. Ewing u COaBT. MPEUIOKUIN HECKOJIBKO TMPOCTHIX TECTOB,
BBITIOTHUMBIX Yy TIOCTETH OOJBHOTO, C TIOMOINBIO KOTOPHIX TIO KPAaTKOBPEMEHHBIM
n3MeHeHussM RR-nHTepBasioB BBIABIISAIACH BETE€TaTUBHASI HEHponaTHs y OOJBHBIX CaxapHbIM
nuabeToM. B3auMocBsI3p OOJbIIEro pHCKa CMEPTH y OOJBHBIX IEPEHECHIMX WH(apKT
MHOKapja co cHmwkeHHoi BCP Obina BriepBeie nmpoaemonctpupoBana Wolf u coaBt. B 1977
r. [12]. B 1981 r. Akselrod u coaBT. UCHOIB30BANIM CIEKTPAIBHBIN aHAaIU3 KojieOaHUi
CEpJICYHOT0 pUTMa JUIsl KOJIMYECTBEHHOT'O OIpe/IeTICHHsI MTOKa3aTenei cepaeuHO-COCyIUCTOM
CHCTEMBI OT yJiapa K yaapy.

OTU METOJbl YAaCTOTHOTO aHaJM3a CIIOCOOCTBOBAJIM MOHMMAHMIO HEKOTOPHIX aBTOHOMHBIX
MpUYKH HaOII0JaeMbIX B 3aMHcU cepledHoro putMa duykryanuii RR unrepsanos [14, 15].
Kaunnyeckas 3maunmocts BCP Oblna BeIgBIeHa B KoHIe 1980-x r.r. , korga OBLIO
noaTBepxkaeHo, utro BCP mpencraBisieT co0oil yCTOMYMBBIM W HE3aBUCHUMBIN MPETUKTOP
cMepTH y OOJIBHBIX MEPEHECHINX OCTpPhId HH(papkT MHokapaa [16, 18]. B cBs3u ¢
JOCTYIHOCTBIO HOBBIX HU(POBBIX BBICOKOYAC TOTHBIX 24-9acOBBIX MHOTOKaHAJIbHBIX
ycrpoiicts ains 3anucu DKIT BCP obnagaer moTeHIManoM A 00ecIeueHus JOMOHUTEb
HOM 1leHHOH nHbopMaluu 0 GU3NOIIOTUYECKUX U MAaTO(U3HUO JOTHUECKUX COCTOSTHUSX U TS
yJIy4IlIEHUS] OLIEHKU PHUCKa.

OMNPEJAEJEHUE  BAPUABEJLHOCTH  PUTMA
CEPJLIA

Memoowt 6pemennoil oo1acmu.
(Time Domain Methods)

UsmenunBocts YCC MokeT OBITH OLIEHEHA MHOXKECTBOM METOHOB. Bo3MoXHO,
MPOCTEHIIMMH B MPUMEHEHHUH SIBISIOTCS METOMABI OIEHKHM BO BPEMEHHOH obmacTu. B 3Tux
MeToax B pacueT 6epytcs au6o 3HaueHuss YCC, BbIUMCIEHHBIE B KaXKIbIII MOMEHT BPEMEHH,
00 WHTEPBAIBI MEXIY MOCIIEI0BAaTEILHBIMU KOMIUIEKcaMu. B HenpepsiBHON 3amucu DKI®
NETEKTUpYyeTCsl Kakapli QRS KOMIUIEKC M BBIYMCIAIOTCS TaK Ha3blBa€Mble HOPMAaJbHBIN K
HopMasibHOMY uHTepBasbl (NN), T.e. HHTEpBaIbl MEXIY CMEKHBIMA KomIuiekcamu QRS,
SIBJISTFOIIIAMUCS. PE3YJIBTATOM JACTIONSIPU3AINN KIETOK CHHYCOBOTO Y3IIa, IN0O OmpeeseTcs
mraoBeHHas YCC. Ilpocreiimme nmepeMeHHbIe, KOTOPbIE MOTYT OBITh BBIYHCIICHBI: CPEIHUI
NN wuntepsan, cpeansist YCC, pa3HuLIa MEXIy CaMbIM JUIMHHBIM M CaMbIM KOPOTKMM NN
WHTEPBAJIOM, OTInYMe Mexay AHeBHOW u HOUHOM YCC u T.1. MOryT HCClieioBaThCs TaKke
Baprauuu MruoBeHHoil UCC, cBsi3aHHbIE C JbIXaHHEM, OpTocTatuueckuM (tilt) Tectom,
MaHeBpoM BanbcanbBel, nHdy3ueil Gpennmdprra. M3MeHeHnss MOTYT OBITh ONMHMCAHBI TPH
ananuse BenunuuHbl YCC wm nummHel cepaeunoro nukia (RR).

Cmamucmuyueckue memooul.



Ha ocnoBe cepunm MrHoBeHHbIX UCC wunm uwHTepBasioB NN, 3alMMCaHHBIX B TEUCHHE
JUTUTENILHOTO MPOMEKYTKa BPEMEHH, 0ObIYHO 3a 24 yaca, MOTYT ObITh BBIUHCIIEHBI Oosee
CJIOKHBIE TIOKa3aTeNId _ CTaTUCTUYECKHUE BPEMEHHBIE MOKa3aTeau. X MOXHO pa3fenuTh Ha
nse rpynnsl: (1) - monydeHHsle npu 00paboTke NpsAMbIX u3MepeHuit MroosenHo YCC win
NN wuHTepBaioB. (2)- BHIUHUCICHHBIE Ha OCHOBE pa3HUIBI Mexay NN mHTepBaiaMu. OTu
MOKa3aTeIN MOTYT BBIYUCIIATHCS 32 BCE BpeMs HAOIIOIEHUS MITH 32 KaKue- TO ONpe/ieJIeHHbIe
MIPOMEXYTKH B TEUEHHE NEpHUoAa 3alMCH, YTO Mo3BOjsieT cpaBHUBaTh BCP B paznuunbie
MOMEHTBHI )KM3HEAEATEIBHOC TH, KaK TO COH, OTIBIX, U T...

Haubonee ynoOHas Ui BBIYUCICHHMS TIE€peMEHHas - CTaHJapTHOe OTKIoHeHHe NN
untepBasioB - (SDNN) - kBajgpatHbiii kopeHb u3 pazopoca NN. IlockosbKy BeIWYMHA MOJ
KOpPHEM MaTeMaTH4eCKH 3KBUBAJICHTHA OOIIEl MOLTHOCTH B CIIEKTpajJbHOM aHanuze, SDNN
OTpa)KaeT BCE [UKIMYECKHE KOMIIOHEHTHI, OTBETCTBEHHBIE 3a BapHaOEIbHOCTH
B TeUeHHUe nepuoja 3anucu. Bo muorux uccnenoBanusx SDNN Belumcisercs 3a Bech 24-
9acOBOW MEPUOJT M TAKUM 00pa30M BKIIOYAET B €05l M KPaTKOBPEMEHHBIE BHICOKOYACTOTHBIC
WU3MEHEHHUS, U KOMIIOHEHTBI OYEHb HU3KOM YaCTOThI, UMEBIIUE MECTO B TEUEHHE 24-4acOBOTO
nepuona. Korma mepuon 3ammcu cokparmiaetcs, SDNN orenuBaer Bce 0Oosiee KOPOTKHE
cepaeuHble IMKIBL. Heo0XonumMo OTMETHTh, YTO MPH MPOYMX PABHBIX YCIOBHIX OOIIas
BEJIMYMHA BapraOeIbHOCTH BO3PACTAET MPHU YBEJIUUYEHUU JJIMHBI UcciexyemMoi 3amucu [19].
JUia mpounsBonapHO cHATOM OKI' SDNN He nydmmii CTaTUCTUYECKHH KOJWYECTBEHHBIN
II0Ka3aTeNb BBUAY €0 3aBUCHMOCTH OT JUIMHBI Ieproja 3anucu. Ha npakTuke HEKOppPEKTHO
cpaBauBatb ~ SDNN,  BBIUMCIEHHBIE HAa  3a0UCAX  PA3IM4YHOM  JUINTENBHOCTH.
[IpogomKUTENbHOCTD 3aluceld, Ha KOTOPbIX mIpenmnosaraercs BeUUCIHATH SDNN, nosmkHa
OBITh cTaHIapTU30BaHa. [loaXoaAIMMHy SBISIOTCS S-MUHYTHAs U 24-4acoBasi JITUTEIbHOCTD.

OObBIYHO HCIIONIB3yeMble CTATUCTUYECKHE TIOKa3zaTenu BKIo4aloT Takke SDANN-
CTaHJapTHOE OTKJIOHEHHE cpeIHUX NN, BBIUYUCIEHHBIX 3a KOPOTKHE MPOMEXYTKH BPEMEHHU
(0OBIYHO 5-TM MUHYTHBIE), KOTOPOE MO3BOJISIET ONeHUTh M3MeHeHUuss YCC MUKINYHOCTBIO C
nepuogoM Oonee 5 mumHYT W SDNN index - cpeaHo0 S-MHHYTHBIX CTaHIapTHBIX
oTkioHeHN NN HHTepBasioB, BHIYMCICHHBIX 3a 24 4Yaca, OTpaXkarolluii BapraOelbHOCTh C
LUKJIMYHOCTBIO MEHEE 5 MUHYT.
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Puc. 1. CootHouienust Mexay m3mepenussMu RMSSD u pNNSO (a), a tarke mexay pNNSO u NN5O (b),
MIOJTyYEHHBIMH 110 857 HOMHHAJIBHBIMH 24-4aCOBBIM XOJITEPOBCKUM 3aIIMCSAM, HOJyYEHHBIM Iepes BBITHCKON Y
OOJIbHBIX, MEPEeHeCIInX OCTPbli MH(papKT MUOKapaa. 3Hadenus: NN50, npuBenennsie Ha rpaduke (b), Obuin
HOPMAaJIN30BaHbI C Y4eToM JNHHEI 3anucu (naHaeie St. George's Post-infarction Research Survey Programme).

Haubonee wacto wncnosib3yeMble IIOKa3aTeNH, ONpEIeNsieMble M3 MEKHUHTEpBaIbHbIX
paznuuuii BritoyatoT RMSSD- kBazipaTHbI KOpEeHb CpPEIHUX KBaJApPATOB Pa3HUIBI MEXIY
cmexxHbIMU NN uHTepBanamu, NN50- KoIMUYecTBO Cily4aeB, B KOTOPBIX Pa3HMILA MEXIY
JUINTENbHOCTRI0 TocienoBaTenbHbix NN, mpesbsimaer 50 mcek., pNN5SO - mponoprus
UHTEpBAIOB Mexay cMexHbIMU NN, npeBocxoaaumx 50 mcek., kK o0memMy konudectBy NN
MHTEpBAJIOB B 3amucu. Bce 3TM mokasaTenum OTpaXkaloT OBICTpblE BBICOKOYACTOTHBIE
kosebanus B cTpykrype BCP u BeicOKO KOppenupyoT (puc.l).

Feoxwempuqecxue Memoobwl.

[locnenoBarensHOcTh NN HHTEpBaJIOB Takke MOXET ObITh IpeoOpa3oBaHa B
TE€OMETPUUECKYIO CTPYKTYpPYy, TAaKyl0 KaK pacHpeesieHHe IMJIOTHOCTH AIUTEIbHOCTH NN



HMHTEPBAJIOB, pacHpeesieHne IUIOTHOCTH Pa3HULbI MeXAy cMeXHbIMH NN HHTEpBajamy,
JlopeHuoBckoe pacmpenenenue u T. 1. [lanee mpumensiercs mpocras (opmyna , KoTopas
MO3BOJISIET OIEHHUTh BapHaOEIbHOCTh HAa OCHOBE TE€OMETPHUECKUX W/MIM TpauuecKux
cBoiicTB Mozienu. [Ipu pabote ¢ reomeTpryec KUMHU METOJAMU UCTIOIb3YIOTCS TP OCHOBHBIX
noaxona: (1) - OcCHOBHbIE H3MEpPEHMsS] T€OMETPUYECKOW MOAeNnu (Hampumep, HIMpUHA
TMCTOTPaMMBbl paclpe/ieiieHnsl Ha ONpPE/IeJICeHHOM YPOBHE) KOHBEPTHUPYIOTCS B HU3MEPEHHUs
BCP, (2) - ompeneneHHBIM MaTeMaTHYECKMM OOpa3oM (ammpoOKCUMAIMS THUCTOTPaMMBbI
pacrpenieneHus: TpeyroJbHUKOM Win AuddepeHnnanbHoi rucTorpaMMbl 3KCIIOHEHIMAIBHOM
KpUBOI) MHTEpIOJMPYETCS TIeOMETpUYecKass MOJeIb U Jajee  aHaJIU3UPYHOTCS
K03 (UIIMEHTHI, OMUCHIBAIOIINE 3Ty MaTeMaTudeckyro popmy, (3) - reomerpuueckas dpopma
KITacCU(UIUPYETCs, Pa3IndaeTcsi HECKOJIBKO KAaTETOPHi 00pa3lioB T€OMETPHUECKON (POPMEI,
MPECTABIAIOMINX pa3anyHble Ki1accel BCP (anmnmunrudeckas, muHelHast, TpeyrojipHas Gpopma
kpuBoid  JlopeHna). BOJBIIMHCTBO  T€OMETPHUYECKHUX  METOJIOB  TPEOYIOT, UYTOOBI
nocaenoBareabHOCTh NN HHTEpBaloB Obula H3MEpeHa, JMOO KOHBEPTHpPOBaHA B
JUCKPETHYIO 1Ky, YTO OOBIYHO BBINOJIHAETCSA HE BIIOJIHE CTPOTO, HO MO3BOJISIET MOIYy4YaTh
CriakeHHble TucTorpammbl. Hanbosee yacto ucnosib3yemas 4acToTa JUCKPETU3aUK 8 MCEeK
(Trounee, 1/128 cekyHABI), YTO COOTBETCTBYET BO3MOXKHOC TSIM CEPUIHO BBIITyCKAEMOTO
000pyI0BaHUS.

Tpuaneynapuwiii unoexc - UHTErpal IJIOTHOCTU pacrpeaeneHus (a 3To o0Iiee KOTUYeCTBO
NN uHTEpBaJOB), OTHECEHHBIH K MAaKCUMyMy IUIOTHOCTH pacrpeaeneHus. llpu
WCIIOJIb30BAaHUU JUCKPETHOM miKaibl NN HHTEpBaJIOB €ro 3HAUYEHHE MOXKET 3aBUCUTH OT
YaCTOTHI TUCKpeTH3anuu. TakuM 00pa3oM, €CiIu UCTIONb3YEeTCsl TUCKPETHAS alMpOKCUMAIIHS
W3MEpEeHUil ¢ YacToTOM, OTIIMYHOW OT Haubosee dacTo Bcerpeuaromieiics 128 I, To
HEO0OXOMMO YKa3bIBaTh MPUMEHSBIIYIOCS YaCTOTY U3MepeHHi. TpeyroiapHas WHTEPIOJISIIHS
ructrorpaM Mbl NN wunTepBanoB (TINN) - sTo mmpuHa OCHOBaHHUS paclpeaenecHus,
W3MEpPEHHAas: KaK OCHOBAaHUE TPEYTOJbHHUKA, TMOJYYEHHOrO TMpU  alMNpPOKCUMALMHU
pactpenenenuss NN-HHTEpBaJOB METOJOM HAaWMEHBIIMX KBaJApaToB. [leTanu BBIYMCICHHS
TpUAHTyJIsIpHOro HHAeKca BapuabenbHocTd M TINN mnoxa3zanel Ha puc. 2. Oba 3T
M3MEpEHUs] BBIPAXKAIOT OOIIYyI0 BapHabeTbHOCTh CEPAEYHOr0 PUTMA, M3MEpPEHHYI0 3a 24
gaca, W Ooyiee 3aBHCHMBI OT HH3KOYACTOT HBIX, HEXKEIH OT BBICOKOYACTOTHBIX
cocrapisitomux [17]. Jlpyrue reomMeTpudecKkue METOAbl HaxXOJATCA €HI€ B COCTOSHUU
HcclienoBanus u o0bsicHeHus [20, 21].

I'maBHOE NpPEeUMyIIECTBO TI'€OMETPUYECKHUX METOJOB 3aKIIIOYAETCS B HMX OTHOCUTEIbHOU
HEYYBCTBUTEIb HOCTH K aHaIMTHYECKOMY KadecTBYy cepur RR-murepBasoB [20]. Cambim
OONBIIMM HEJOCTaTKOM SBISETCS HEOOXOAMMOCTb HpuemiieMoro KosmdectBa NN-
MHTEPBAJIOB JUIsl MOCTPOEHHsI FeoMeTpruueckoil Monenu. Ha mpakTuke 171s yBEpEeHHOCTH B
KOPPEKTHOCTH NPHUMEHEHUS T€OMETPHUYECKHX METOJ0B HY)KHO HCIIOJIb30BAaTh 3alUCH HE
kopoue 20 MUHYT (HO mpeanouyTurenbHee 24 yaca). CoBpeMEeHHbIE T€OMETPUUYECKHE METO/IbI
HE MOAXOJAT Ul OLIEHKH OBICTPBIX U3MEHEHUH BapraOeIbHOCTH.

Bu1600w1 u pexomenoayuu.

CemeiicTBo BpeMeHHbIX XapakTepucTuk BCP npuseneno B Tabm. 1. [lockonbky MHOrHe
W3 BENWYMH, MoiydaeMblx mnpu aHamuze BCP Bo BpemeHHO#l o00macTté, TECHO
KOPPEIUPYIOT C IPYTMMHU, K UCIIOJIb30BAHUIO PEKOMEHAYIOTCS CIIEAYyIOIINE 4 oKa3aTens:

11. SDNN - mis orenku o6mieit BCP,
12. Tpuanrynspubiil uagexce BCP - qist onenku o6mieit BCP,

13. SDANN - 1151 OLIEHKM HU3KOYaCTOTHBIX KOMITOHEHT BapruaOeIbHOCTH,



14. RMSSD - a4 orieHKH BBICOKOYACTOTHBIX KOMIIOHEHT BapraOeIbHOCTH.

JIBa cnoco6a onenku o6miert BCP pexomeH0BaHbI B CBS3U C TE€M, UYTO TPUAHTYJISIPHBIN WHIEKC
MO3BOJISIET IPOBECTH JUIIb rpyOyro oneHKy DKI' curnana. M3 MeTofoB, B OCHOBE KOTOPBIX
JISKUT aHAIM3 Pa3HULIBI MKy cMexHbIME NN, mpeanoytutenbHee Bbrancienne RMSSD,
TaK Kak OH 00JIaJjaeT JIy4IlIMMH CTaTUCTHYECKUe cBoiicTBaMu, ueM NN50 u pNN50.

MeTop! OlIeHKH 00111eii BapnabenbHOCTH CEPJICYHOTO PUTMA U €€ KOMIIOHEHTOB C KOPOTKAM
U JUIMHHBIM TIEPUOJIOM HE MOTYT 3aMEHUTh JApyr JApyra. Beibop wmeroma noimkeH
COOTBETCTBOBATH IIE€JSIM KOHKPETHOTO HCCIEAOBaHMUs. MeEToNbl, KOTOphle MOTYT OBITh
PEKOMEHIOBAHbI JUISl KJIMHUYECKOW MpaKTUKH, CYMMHUpPOBaHbl B pasznene "KinuHuueckoe
HCIIOJIb30BaHUE aHAIM3a BapuaOeIbHOCTH CepIeYHOr0 puTMa'.

HeoOxonumo co3HaBaTh OTIMYMS MEXKIY MapaMETpaMH, BBIUMCIISIEMBIMH Ha OCHOBE JJIUH
nnTepBaioB NN wim 3HaueHudt MrHoBeHHod UCC U BenMYMHAMHU, pacCUMTaHHBIMU W3
pa3HuLbl CMEKHBIX NN.

Hakonen, HEKOPpEKTHO CpaBHEHHE BPEMEHHBIX BEJIWYHH, OCOOCHHO XapaKTepHU3YIOIIHUX
0011y0 BapruabenbHOCTh, BEIYUCICHHBIX HA OCHOBE 3aMHUCeN Pa3IMYHON JUIUTETHHOCTH.

Jpyrue npaktuyeckne peKoOMeHIAUN M3J10KeHbI B pasaede "TpedoBanus K
3anucu''.
Memoowt uacmommnoit oonracmu. (Frequency Domain Methods).

Pa3znnunble MeTOABI CIIEKTPANbHOIO aHanu3a [23] TaxorpamMm IpUMEHSAIOTCS ¢ KoHua 60-x
roJoB. AHaJIN3 CHEKTpabHOW TUIOTHOCTH MomHOCTH (PSD) maer wndopmamuio o
pacrnpeielleHud MOIIIHOCTH B 3aBUCMOCTH OT YaCTOThI KOJIEOaHUH.
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Puc. 2. Jlng mnpoBeneHWs TEOMETPUYECKHUX H3MEpPEHHH 1Mo TucrtorpamMme NN-HHTEPBAIOB BHadaie
KOHCTPYHPYETCs] IJIOTHOCTh pacIpeAeieHus BbIOOpPKH D, T. €. COOTBETCTBHE MEXIy KaXIbIM 3HAYCHHEM
anHbl NN-HHTepBaa B BBIOOPKE M KOJIMYECTBOM HMHTEPBAJIOB, MMEIOMIMX 3Ty JUIMHY. 3aTeM OMNpeneliseTcs
umHa X Hambosnee wacto Berpedaronuxcss NN-mHTEpBaiioB, npu 3ToM Y=D(X)  MakCHMyM IUIOTHOCTH
pacnpenene Hus BbIOOpkH. Tpuanryispuelii uamekc BCP mpejcraBiser co0oil 3HaueHHE, MOJyYCHHOE
JlelleHreM uHTerpana noj kpusoid D Ha Y. IIpu ucnonb30BaHUM AMCKPETHOM IIKajbl 110 TOPU3OHTAILHOW OCH
9TO 3HaYCHUE paBHO oOueMy uuciay NN-UHTepBaIoB, JeICHHOMY Ha BelH4uuHy Y. JIJIsl BBIYMCIICHUS] 3HAUCHUS
TINN Ha ocu BpeMeHH 3aaaioTcs TOYkH N U M, mocie 4ero KOHCTpYUpYyeTcst MyJbTWINHEWHas QyHKuus q,
takast, 4to q(t)=0 mst t<N u t>M, u nuaTerpan

[5= D - q()Zdt



MHUHUMAJICH TPU BCEX BO3MOXKHBIX 3HadeHUAX Mexay N um M. Benumumna TINN wumeer

pa3MepHOCTh ~MWJUIMCEKYHJ, U  Bblpaxkaercs Qopmynoir TINN = M - N
Tabnuya 1.
Hekomopuie 6épemeHHble Xapakmepucmuku BCP
Eaun
BennunHa |Huy |Onmcanune
bl
SDNN Mc |CtaHgapTHoe oTkroHeHue Bcex NN-uHTepBanos
SDANN C CTaHOapTHOE OTKINOHEHWEe CpegHux 3Haquli|17| NN-MHTepBanoB, BblYUCEHHbIX
No 5-MUHYTHbLIM NPOMEXYTKaM B TEYEHUE BCEW 3anmcu
RMSSD MG KBagpaTHbIi KOpeHb W3 cpefHen CyMMbl KBagpaTOB pasHOCTEN Mexay
cocegHumn NN-nHTEepBanamu
WNHpoekc CpefnHee 3HayeHue cTaHAapTHbIX OTKNOHeHun NN-uHTepBanoB, BblYUCIEHHbLIX
SDNN ]MC NO 5-MWHYTHLIM NPOMEXYTKaM B TEYEHME BCEN 3anuncu
SDSD Mc |CTtaHgapTHOE OTKIOHEeHWE pasHocTen mexay coceaHumm NN-uHTepBanamum
Konunuecteo nap cocegHux NN-uHTepBanoB, pasnunyarowmxcs 6onee yem Ha 50
NN50 MC, B TedeHne Bcel 3anucu. BoamoxHbl Tpyu BapuaHTta BblqmcneHvlﬁ: nogcyet
BCEX TaKMX Map wnu NoAcdeT TONbKO nap, B KOTOPbIX UMK MNEpBbIA MHTEpBan
NSIMHHEE BTOPOro, unn HaobopoT
pNNS50 % |3HadeHne NN50, neneHHoe Ha obuiee yncno NN-uHTepeanos
TpuaHrynsp 06 NN
MBI MHOEKC Lee KONM4ecTBo -UHTEepBarnoB, AeNeHHOe Ha BbICOTY IMCTOrpamMMbl BCEX
BCP NN-uHTepBanos ¢ warom 7,8125 mc (1/128 mc). (MoapobHocTn cm. puc. 2)
LLnpuvHa oOcCHOBaHUS cpegHeKkBagpaTUYHON TPUAHTYNSPHON  WHTepnonauum
TINN MC [Hanbonee BbICOKOrO Nunka rmctorpammbl, NOCTpoeHHon no scemM NN-uHTepBanam.
(MogpobHOCTH CM. pUuc. 2)
NuddepeH PasHoCTb Mexay WMpMHaAMKU rMCTorpamMMbl, MOCTPOEHHOW NO PasHOCTAM MexXay
unanbHbin  IMc lcocegHumn  NN-uHTepBanamu, M3MepeHHbIMM MO  BblOpPaHHbIM  BbICOTaM
MHOEKC (Hanpumep, no ypoBHsam B 1000 n 10000 Touek) [21]
JTorapndpmum KoadbdmumeHT U 3KcnoHeHumanbHow kpuBonm  k-exp(-ft)), sBnsowencs
HecKun Haunyywen annpokcMMaumen rucTorpammbl, MOCTPOEHHOW Mo abCcoMTHBIM
WHOEKC pasHocTam mexay coceaHnumm NN-uHTepBanamm [22]
Mertoapsl  BBIUMCICHUS  CHEKTPAJbHOM  IUIOTHOCTM  MOIIMHOCTH  MOTYT  OBIThH

KJIaCCU(HUIMPOBAHBI HA MApaMETPH YECKHE M HEeMapaMeTPUIECKHe; B OONBIIMHCTBE CIIy4acB
o0e Tpynmsl METOIOB [AlOT CpaBHUMBIC pe3yibTaThl. [loJOXHUTENh HBIMH dYepTaMu
HeTapaMeTPHYECKUX METOJOB SIBJISIFOTCS: a) MPOCTOTAa WCIOIb3yeMOro airoputma (B
OONBIIMHCTBE CllydaeB, ObicTpoe mpeoOpazoBanne Dypre - BIID), (6) OsvicTpora
BBIYHCIICHUS, B TO BpeMs Kak K IPEHMYIIECTBAM IapaMeTPH YECKUX METOJOB MOXKHO
OTHEeCTH: (a) OoJiee TJIAJKHE CIEKTPalb HbIE KOMIIOHEHTHI, Pa3IUYMMbIe HE3aBUCUMO OT
MpeIBapuTellb HO BHIOPAHHOW MONOCH 4YacToT, (0) mpocTas 00pabOTKa MOTYyUYEHHOTO
CIEeKTpa C AaBTOMATHYECKUM BBIYMCICHHEM HHU3KOYAaCTOTHBIX M  BBICOKOYACTOTHBIX



KOMIIOHEHTOB CIEKTpa W TPOCTON HIEHTH(HUKANWEH OCHOBHOM YaCTOTHI KaKIOTO
KOMIIOHEHTa, (B) TOYHAasl OIIEHKA CIEKTPaJbHON IUIOTHOCTH MOIIHOCTU JaXXe MPH MajoM
quciae o0pasloB, T€ CUTHAJ, KaK Mpeanoaraercs, crannoHapeH. OCHOBHBIM HEJOCTaTKOM
HernapamMeT PpUYECKUX METOJO0B MOXHO CUMTaThb HEOOXOAMMOCTh BepH(uKauuu Toro ¢axra,
YTO BBIOpaHHAs MOJENb YJOBJIETBOPSIET MPEIbSBISIEMbIM TPEOOBAaHUSAM, U €€ CII0)KHOCTh
(mopsIoK MozIENN).

Cl’leKmpa]Zbele KOMNOHEHN1bL.

Kopomxkue 3anucu. B cnextpe, moJlydeHHOM MpU aHAIM3€ KOPOTKHX 3amucedt (ot 2 10 5
munyT) [7, 10, 13, 15, 24], pa3nuuaroT TpU TJIaBHBIX CIEKTPAIBbHBIX KOMIIOHEHTA: OYCHB
Hus3kux yactor (OHY), mu3kux vactor (HY) m Beicokux uactor (BY). Pacmpenenenue
MOIIIHOCTH M LIEHTpaJibHAs YacTOTa KaXXIOT0 KOMIIOHEHTa He (QUKCHUPOBAHBI, a MOTYT
BApbUPOBAThH B CBSI3U C U3MEHEHHUSIMU aBTOHOMHBIX MOJYJISIUN ceplieuHoro mukia [15, 24,

25].

Menee Bcero sicHa ¢u3Hnonoruyeckasi cymHoctb komnonenta OHY, 6onee Toro, Hammuue
crenu(puIeckoro (GU3MOIOTH YECKOTo IMpoliecca, KOTOPOMY MOTYT OBbITh MPUIIHACAHBI
KojeOaHus B O3TOM Juana3oHe, BooOme crnopHo. HerapMonuuec Kuii KOMIIOHEHT, HeE
UMEIOIUI KOTEPEHTHBIX CBOMCTB, KOTOPBIH MOKET OBbITh BBIACNEH NpPU MPUMEHEHUU
QITOPUTMOB KOPPEKTHUPOBKH Jpelia HyJIeBOTO YPOBHs, COCTAaBIIsIET OCHOBHYIO yacTh OHY.
Takum oOpa3oM, CMBICI TIOJYYEHHOTO TIPH 00paOb0TKEe KOPOTKUX 3alUCeH (HampuMmep, MeHee
5 muH) komnoHeHta OHY crnopeH, M €ro MHTEpPIpETalUy INPU CHEKTPAIBHOM aHaJIN3e
KOPOTKHX DJIEKTPOKAPIUOTPAMM Ty4Ille n30erarh.

N3mepenne momuoctn OHY, HY, BU 00bI9HO OCYIIECTBIISETCS B aOCONIOTHBIX €IHMHHIIAX
MOIIHOCTH (MCZ), HO HY u BY MoryT OBbITh TONOJHUTENBHO BBIPAKEHBI B HOPMAJIM30BAHHBIX
eauHuuax, [15, 24] koTopble OTpaXarOT OTHOCUTENbHBIA BKIIAJl Ka)KJOTO U3 KOMIIOHEHTOB B
MponopIuu K 06mei MorrHocTH 3a BeiueroM OHY-komnonenta. [Ipeacrasienne HY u BU
KOMIIOHEHTOB B HOPMaJIM30BaHHBIX €AMHMUIAX TOJYEPKUBAET KOHTPOJIUPYE MOE U
cOalaHCUPOBAaHHOE MOBEJICHUE JIBYX 3B€HEB aBTOHOMHOW BEre€TaTUBHON HEPBHOM CHUCTEMBI.
Bonee Toro, Hopmanmuzanus MHUHUMH3UPYET BIUSHUE W3MEHEHUN OOIIel MOIIHOCTH Ha
ypoBenb HY u BY kommonentoB (puc. 3). Tem He MeHee, Npu HCHOIb30BAHUU
HOpPMAaJIM30BaHHBIX €AMHUII BCeTJa HEOOXOAMMO CChIAThCsl Ha a0comoTHbIe 3HaueHnus HY u
BY xoMIOHEHTOB sl OMUCAaHMsI B OOIKX YepTax pacrpeieleHHsi MOIIHOCTH CIIEKTpa.

Jnunnvlie  3anucu. CHEKTpalbHBIA aHAIU3 MOXET HCIONb30BaThCs M A aHajIu3a
nocnenosareabHocTd NN MHTEpBAJIOB 3a BECh 24-X 4acOBOM MEPUO; B TOM CIIydae Hapsity
¢ OHY, HY, u BY xommonentamu OynmeT mosiydeH W yabTpaHuzkoudacToTHbIH (YHY)
KOMIIOHEHT crekTpa. [lis XapakTepUCTHUKM CHEKTpa MOXKET HCIOJIb30BaThCsl a-HAKIOH
CYTOYHOTO CIIEKTpa, MOCTPOSHHOTO B BOWHOW JorapupmMudeckoil mkane. B Tabn. 2
IIPUBEIEHBI HEKOTOPBIE CIIEKTpabHble XapakTepuctuku BCP.

B oTHOmIeHMM UIMHHBIX 3amUCed YacTO MUCKYTHPY eTcsi mpobiema '"cranmuoHapHoctH .

Ecam MexaHu3Mm, OTBETCTBEHHBIM 3a ONpPEAENICHHbIE MOIYJIALMM CEPACYHOIO MEPUOJa,
OCTaeTCsl HEU3MEHHBIM Ha MPOTSHKEHUH BCEro IepuoAa 3alUCH, TO COOTBETCTBYIOIIMMA
YAaCTOTHBIA KOMIIOHEHT MOXKET SBJIATBCS MeEpod 3ThX Moaysanui. Ecnum monmynsumun
HECTaOUIILHBI, TO MHTEPIIPETALIUS PE3YIBTATOB CIIEKTPalb HOTO aHAJIM3a MEHee OYeBUIHA. B
YaCTHOCTH, HEJb3s M0JaraTh, 4T0 (U3MOJIOrHYECKUE MEXaHU3Mbl MOAYJISIIUI pUTMa cepLa,
onocpenyromue HY nu BU KOMIIOHEHTBI CIIEKTpa OCTAIOTCS MOCTOSIHHBIMU B TEYEHHUE CYTOK
[25]. Takum 0Opa3om, CIEKTpaIbHBIN aHAJIN3, MPOBEJACHHBIN 3a BeCh 24-4acOBOW MEPHO/I,
TaK K€ KaK M aHallu3 KOPOTKUX CETMEHTOB (5 MHUHYT) C YCPEIHEHHEM 3a BECh MEPUOJ]



peructpanuu (CyTkH) (pe3yJbTaThl, MOJYYCHHBIC STUMH JABYMSI METOJAMH MPAKTUYECKH HE
otnuyaTes [26, 27] ) moapa3dyMmeBaeT yCpeIHEHHWE MOAYJIAIMM, cTosumx B ocHoBe BY u
HY kommonentoB (puc. 4). IlogoOHbIe 0000IIEHUS 3aTyIICBBIBAIOT JACTATBHYIO
WH(OPMALIMI0O OTHOCUTENIBHO MOMYJISIMI BEreTaTUBHOW HEPBHOM CHCTEMBI, KOTOPYIO
BO3MOXXHO TIOJYYUTh MPHU aHAIU3E KOPOTKUX 3amwmcei [25]. HeoOXomumMo MOMHHTBH, YTO
aHanu3 criekTpanbHoro coctaBa BCP oOecneunBaer ckopee OIEHKY CTENEHU aBTOHOMHBIX
MOYJISLINM, HEXeITN YPOBHS aBTOHOM
HOro ToHyca [28], a ycpeaHeHHE MOIYJSALUNA HE JaeT CPEeIHEro YPOBHS aBTOHOMHOTO
TOHYCA.

Texnuueckue mpebo8anus u peKoMeHOayuu.

BBuIy BaXKHBIX OTJIMYMHA B WHTEPHPETAIIMA PE3YJIbTATOB, IMOAXOJbl K CHEKTPaIbHOMY
aHAIN3Y KOPOTKUX W JIJIUHHBIX SJICKTPOKAPAMOTPAMM JOJDKHBI CTPOTO Pa3iudaThbes, Kak
IOKa3aHo B Ta0II. 2.

JUig mpoBeieHust JOCTOBEPHOM CIIEKTpaibHON OLICHKH aHanu3upyeMbiil OKI' curnan noymkeH
YIIOBJIETBOPSTH HEKOTOPBIM TPEOOBAHHSIM, JTFO00E OTKIOHEHHE OT KOTOPBIX MOYKET MPUBECTH
K MOJTyYSHHIO HE BOCIIPOM3BOIUMBIX U TIOXO OOBSICHUMBIX PE3yJIbTaTOB.

CriekTpanbHbIE KOMIIOHEHTHI TOJILKO B TOM CIIy4ae MOKHO CBSI3aTh C ONPEICIICHHBIMH
(DU3HONOTHYECKUMHA MEXaHU3MaMH MOIYJISIIIUU PUTMA, €CITU MEXaHW3MBI 3TH OCTaBAJIHChH
HEU3MCHHBIMHM B TCUCHHE IMEpUOJa 3amuch. TpaH3UTOpHBIC (U3UOJIOTHUECKUE (PEHOMEHHBI,
BO3MOXXHO, MOTYT OBITh JOCTYIHBI aHAIU3y IOCPEACTBOM CIENH(PHISCKUX METOJIOB,
KOTOPBIC B HACTOSIIEe BpeMs COCTaBJISIOT aKTy
QTBHYI0O HAy4YHYIO TEMy, HO HE TpOpadOTaHbl HACTOJIBKO, YTOOBI MPUMEHSTHCS B
MPUKIAJIHBIX HCCIeAOBaHMIX. 71 TpOBEpKH CTAOMIBHOCTH CHUTHAlla C TOYKH 3PCHUS
OTIPE/ICIICHHBIX CIIEKTPATBHBIX KOMIIOHCHTOB MOTYT WCIOJIB30BaTh CS TPATUIIUOHHEIC
CTaTUCTHUYECKHE TECTHI [29].

Jlo;kHa OBITH MPaBHIBHO BhIOpaHa yacToTa M3MepeHuil. Huskoe 3HaueHue 3TOW 4acTOTHI
MOJKET BBI3bIBATh MOTPELIHOCTh B ONPEAEICHUN BPEMEHU MOsABJICHUS R-BOMHBI (OTHpaBHON
TOYKM M3MEPEHMsI), YTO MOXKET 3HAUUTENIBHO MCKa3UTh CHEKTp. ONTUMaibHBIA JuanazoH
250-500 T'r, a Bo3moxkHO eme Boimre [30], B To BpeMs Kak OoJiee HU3Kas yacTtoTa (B JT000M
ciyuae Boime 100 ') Moxxer BecTu ceOsi yJJOBIETBOPUTENIBHO, TOJIBKO B TOM CIIydyae, e€Ciu
s obsaropaxkuBaHus ~ R-BOMHBI  OTHPaBHOW  TOYKM  M3MEPEHHS  IPUMEHsETCS

napaboIMYeCKHit aJIrOpPUTM UHTEPIOJIALIUN [31, 32].

T 10 Rest Tilt
=

=

T LF

g

-

£ HF

= Do L™

£ o 05 0 05

Hz

Puc. 3. CnekrpanbHblii aHanu3 (aBTOperpeccMoHHas Mozenb 12-ro nopsizika) BapuadeabHoctd RR-uHTEpBaioB
3/J0pPOBOTO YEJIOBEKA B COCTOSIHUH TTOKOSI (rest) i Bo Bpemst THiT-Tecta (tilt) ¢ mompemom na 90°. B cocTosnmm



MTOKOsI 0OHAPYKMUBAIOTCS IBE OCHOBHEBIE CIIEKTpabHbIe KOMIOHEHTHI ¢ BhicOoKoi (HF) u Huskoii (LF) gacroToid,
IPUMEPHO OJMHAKOBOM MoiHocTU. IIpu noxseme HY cocrasisitomas CTAHOBUTCSA JOMMHUPYIOIIEH, OJHAKO,
MOCKOJIBKY CyMMapHasi BapuaOelIbHOCTh YMEHbINACTCs, abcomoTHas MoniHocTh HU cocrassiromieii ocraerces
HEU3MEHHOM MO CPaBHEHHUIO C COCTOSHUEM MoKos. IIponeaypa HopManu3anuu NPUBOAUT K TOMHUHHPOBAHHUIO
HY u ymensmiennto BY cocraBnsromel, 4To oTpakaeT H3MEHEHHE CHEKTPAJIbHOTO COCTaBa BCIEACTBHE
mogbema. KpyroBele amarpaMmbl HWJUTIOCTPUPYIOT COOTHOIICHHE JBYX CIIEKTPAbHBIX KOMIIOHGHT W WX
a0COJIFOTHYIO MOIIHOCTh. B coCTOsSHMM MOKOsi 00IIasi MOITHOCTh CrieKTpa cocrasisuia 1201 MCZ, a MOIIIHOCTh
OHY, HY u BY kommoHeHT cocTaBisiia 586 MCZ, 310 mc? u 302 MCZ, COOTBETCTBEHHO. B HOpMalIn30BaHHBIX
eqununax momuocts HY u BU kommoHeHT cocraBisia 48,95 H.e. u 47,78 H.e., cOOTBeTCTBEHHO. OTHOILIEHHE
HY/BY 6s110 paBro 1,02. Bo Bpems moxbeMa cyMMapHas MOIIHOCT Ob1a 671 Mc?, a Momuocts OHY, HY u
BUY cocraBmsronmx 265 MCZ, 308 mMc? 1 95 Mc? cOOTBETCTBEHHO. B HOPMAaJTM30BaHHBIX €UHHUIIAX MOITHOCTh
HY u BY kommnoneHT cocraBisiia 75,96 H.e. u 23,48 H.e. coorBercrBeHHo. OTHOmenue HY/BY Obuio paBHO
3,34. Takum ob6pa3om, B JaHHOM IpuMmepe abcomoTHas MomrHOcTh HY cocrapmistomeil crekTpa BO BpeMs
noJbeMa CJIeTKa YMEHBIIWIAch, B TO BpeMs Kak HOPMaJM30BaHHAs BEJIWYMHA OTOW COCTaBISIONIEH
CYIIIECTBEHHO BO3poOcCa.

ANTOpUTMBI yCTpaHEHUs Jpeiida HyJIeBOTO YPOBHS, €CIIM OHH MPUMEHSIOTCS, MOTYT BIHATH
Ha HIKHHE KOMIIOHEHTBl  crnekrpa. JKemareapHO  KOHTPONIMPOBATh  YacCTOTHYHO
XapaKTepUCTUKY (PUIbTpa WM IMOBEJICHHE aJTOPUTMa PErpecCUd U YAOCTOBEPUTHCS, UTO
HMHTEPECYIOUIUE CIICKTPaIbHbIE KOMIIOHEHTHI CYIIECTBEHHO HE 3aTPOHYTHI.

Bri6op ornpaBHOi Touku udmepeHus QRS moxer ObITb KpUTHUHBIM. UTOOBI ONpeneinuTh
MECTOHAXOXKIEHHE CTaOWIBHOIO M  IIYMOHE3aBUCUMOTO OpPUEHTHpa, HEOOXO0IUMO
HCIIOJIb30BaTh HAJEXKHBIM aaroput™ [33]. 3aMeTuM, YTO Ha OTIPABHYIO TOUKY HM3MEpEHUS,
pacrmoyioxkeHHyo ngaineko BHYTpu QRS-kommiiekca, MOTYT BIMSITH HapyIICHUSIMHU
BHYTPUKEITYA0YKOBOM POBOJUMOCTH.

IKCTPACUCTOJIBI W Jpyrue apuTMUM, Ae(eKThl 3aNucH, ee 3alIyMJIEHHOCTh
MOI'YT BHOCHTH H3MEHEHHS B OLCHKY CIEKTPAJbHOH IMJIOTHOCTH MOIIHOCTH
BapHual0eJIbHOCTH CepAeYHOr0 puTMa. AJCKBATHAA HHTEPHOJAUMS (METOAOM
JIMHEHHOW perpeccud WJM APYTMMH CXOAHBIMHM AJTOPUTMAaMH) M0 3HAYEHHUIO
NpeAlIecTBYIOLIEro M Mocjaeaywero komiiekca QRS MokeT yMeHbUIMTH
omuOKky. IlpeamoyruTeJbHO HMCHOJIB30BATH KOPOTKHEe 3amucu  0e3
JKCTPACHUCTON, W ImymMoB. IIpm HekOTOpPBIX 00CTOATENBCTBAX, OJHAKO,
noo0Hast M30UPaTEJIHLHOCTh MOKeT MPUBOAUTH K HEOObEKTUBHOCTH. B Takux
CJAy4YasiX HYKHO HPOBOJAWTH HANJIEKAIYI0 HHTEPHOJSIUI0; Heo0X0IMMOo
NPUHAMATHh BO BHUMAaHHUe, YTO MOJYy4YeHHbIe pe3yabTaThl MOT'YT 3aBUCHTH OT
HaJIn4us IKcerpacucroauu [34]. HyxHo TakKe yKa3bIBaAaTh YHCIO0 H
OTHOCHUTEJIbHYIO /UTUTEJIbHOCTh HHTEPIOJUPOBAHHBIX I BHIOPOIICHHBIX U3
00padoTKH RR HHTEPBAJIOB.
Ananu3 mooenei pumma.

Kak nokazano Ha puc. 6 [39], 1 BpeMeHHbIE METO/bl, U YACTOTHBIE PA3JIEISAIOT OTPaHUYCHHUS,
HajaraeMbple  HeperyisipHocThio  cepuit  RR.  OtdernmBo  pasnwubbie  npoduimy,
aHAJIM3UPyEeMbIe TPU TIOMOIMM AITHUX METOJOB, MOTYT J1aBaTh HJICHTUYHBIC PE3YyJbTaThI.
TpeHabl yMEHBIICHUS WM YBEIUMYECHHUS JUIMHBI CEPACYHOrO ILHMKJIAa B PEATbHOCTU
HecummetpuuHbl [40, 41], 1. k. 3a yckopenuem UYCC o0wbuHO ciemyer Oojiee ObICTpoe
CHIKEHUE. DTO HAaXOJUT OTPAXKEHHWE B PE3yJIbTaTax CHEKTPAJIbHOTO aHajli3a B BHJE
TEHJICHIIMM K PEAyLIHUPOBAHUIO THKAa HAa OCHOBHOM YacTOT€ M PACIIMPEHHUIO OCHOBAHWS.
BrlmmeonucanHoe TpUBOAUT K uee OIEHKHM OnokoB RR wHTEpBanoB, omnpenencHHBIX
CBOMCTBAaMHM pHUTMa M HCCJICIOBAHMS B3aMMOOTHOIICHHS TaKUX OJOKOB 0€3 CKBO3HOTO
aHaJM3a BapruabeIbHOCTH.



Jlst 60pbOBI ¢ TOAOOHBIMU TPYAHOCTSAMHU OBLITH MIPEAIOKEHBI TIOIX0/IbI, BEIpAOOTaHHBIE TIPH
aHallM3¢ BPEMEHHOW W YAacTOTHOM oOyacT. MeTobl aHaimu3a CIIEKTpa HHTEPBAJIOB WU
CIICKTpa OTCUCTOB MNPUBOAAT K OKBHBAJICHTHBIM PpCE3yjibTaTaM W COOTBCTCTBYIOT LCIN
WCCIICZIOBAHMsI CBS3CH MEXIY BapHaOEIbHOC ThEO CEPIECYHOTO PUTMA M BapHUaOEIBbHOCTHIO
IpyTuX (PU3HONIOTHIECKUX TTapaMeTpoB. MeTo/ aHanM3a CIIeKTpa HHTEPBAJIOB MOIXOANT IS
TOro, 4toObl cBsi3aTh RR HMHTEpBanbl ¢ MEpeMEHHBIMH, HE TMPHBSI3aHHBIMH K OBICTPBIM
W3MEHCHUSM JUIMHBI CEpJCYHOTO IMKIAa (HAampuMmep, aprepuaibHoe namieHue). Crekrtp
OTCYETOB TPEINOYTUTENIbHEH, ecii RR WHTEpBasibl COOTHOCST C TIOCTOSIHHBIM CHUTHAJIOM
(IpIXaHUE) WK TTOSIBICHUEM OCOOBIX COOBITHIA (ApUTMUN).

[Iponenypsr mMakcumanbHOro pazopoca ("Peak-valley") ocHoBaHbl MO0 Ha BBISBICHHH
BEPIIMHBI M CaMOT0 HHU3KOro YpOBHsS ocuwuisiiuu [42, 43], nubo Ha JAETEKTHUPOBAHHUH
tpenaoB YCC [44]. Bo3MoxHOCTH omnpeaeneHuss MOryT ObITb OTrpaHUYEHbl IS
KOPOTKOIIEPUOANYECKUX H3MeHEeHUH [42], HO JNETEeKTHPO BaHUE MOXKET OCYLIECTBISTHCS
MPUMEHUTEIBHO K 00Jiee JUIMTEIbHBIM BapHalUsIM: MHKaM U IpoBajaM BTOPOrO M TPETHETO
nopsiaka [43], uaM cTyneH4aToMy BO3PAaCTaHMIO IMOCIEAO0BATeNb HOCTH COCEIHUX LUKIIOB
YBEIMYEHUI WJIM yMEHbBIIEHUN, OKpPYXEHHBIX IPOTHUBOIOJOXKHBIMU TpeHaamu [44].
PaznuuHbple OCHMIUIALMM MOTYT XapaKTepU30BaTbCs YyUaIIEHHEM WM 3aMeAJICHUEM
CEpICYHOTO PHUTMA, UIMHOW W aMIUIUTYJI0M BOJIHBI. B OONBIIMHCTBE 3amuceid KOPOTKOW U
CpelHel UIMTENbHOCTH pe3yJbTaTbl KOPPETUPYIOT CO CIEKTPaJbHBIMH KOMIOHEHTAMHU
BapuabenpHOCcTH [45]. Koppensiuu, ogHako, UMEIOT TEHACHIIMA YMCHBIIATHCS IO Mepe
YBEJIMYEHUS MPOJODKUTEIBHOCTH 3alMCH M JUIMHBI BOJIHBL. KoMmmiekcHast JemMomyssiuus
HCIOJIb3YET METOJMKHM MHTEPIONIALMU U yJnajieHus Tpenaa [46], obecneunBaeT BpeMEHHOE
paspeuieHue, HeoOXoAMMoOe s BbIABIEHUS OblcTpbix u3MeHeHuil YCC, omnucanus
aMIUTUTYA W (a3 OTHENBHBIX YACTOTHBIX KOMIIOHEHTOB Kak (YHKIUH BpPEMEHHU.

Puc. 6. Ilpumep 4deThIpex CHHTE3MPOBAHHBIX BpPEMEHHBIX IOCT€I0BATE]b HOCTelH, 00JaIaI0MHNX
OJMHAKOBBIMHU CPeJHUMH 3HAYEHUSIMH, pa3Opocamu u auanazoHamu. IlociaenoBareasnoctu (¢) u (d), kpome
TOro, 00JI1aJaI0T WIEHTHYHBIMH ABTOKOPPEISUUOHHBIMU (YHKUMSIMH H, CJIe0BATeJNbHO, MIeHTHUYHBIMH
cnexkTpamu. BocipousBoaurest ¢ paspewmenus [39].

Henuneunvie memoooi.

Henunelinbie ¢eHOMEHBI, HECOMHEHHO, SBISIIOTCA oOaHoW u3 npuunH BCP. Oxm
00yCIIOBJIEHbl KOMIUJIEKCHBIMM B3aMMOJICH CTBUSIMH TE€MOJWHAMUYECKUX, O3IEKTpodu



3MOJIOTUYECKUX, TYMOPAIBHBIX (PaKTOPOB, a TAK)KE BIMSHUS IICHTPAILHOW M aBTOHOMHOMU
BereTaTMBHOI HepBHOM cuctemsl. [Ipennonaranocs, yto ananu3 BCP, 6asupyrommiics Ha
METOJIaX HEJIMHEHHOW JUHAMHMKH, MOXET TMPEeAOCTaBUTh BaXHYIO HHMOPMALUIO IS
(U3MOIOrMUECKO MHTEpIpeTalM BapuaOelbHOCTH U OLIGHKHM pHCKa BHE3AIHOM CMEpTH.
[TapameTpsl, KOTOpbIE TPUMEHSIIUCH JIJIS1 ONMCAHUSI HEIMHEHHBIX CBOWCTB BapHaOeIbHOCTH,
BKIIIOUaloT MacmTabupoBanue crnektpa dypoe Ha 1/f [47, 19], H macmtabupoBanue
SKCIIOHEHTHI, KiacTepHbIl crnekTpaibHbii aHanmmu3 (CGSA) [48]. usa mupeacraBieHHs
pe3yJbTaTOB HCHOJIB30BANUCH: ceueHue IlyaHkape, rpaduku aTTpakTopa Ha MajoM YHUCIIE
W3MEpEHUl, CHHTYJIIPHOE Pa3IO’KEHUE U aTTPAKTOPHBIE TPAaeKTOPUH. J{J1sl KOJIMUYECTBEHHOTO
ONMCAaHUs NPUMEHSINCh D, KOpPpEIsSLUOHHBIE pa3MEpPHOC TH, IKCIOHEHTa JlsmyHoBa u
sHTponusa XoiMmoropona [49].

XOoTsl B NPUHIUIE 3TH METOIBI IMOKa3aau ceOs MOIIHBIMH CPEICTBAMHU HCCIICIOBAHMS
Pa3JIMYHBIX KOMIUICKCHBIX CHCTEM, C WX IOMOIINBI0 HE YAaloCh IOJYYUTh KPYITHBIX
JNOCTHKCHUM TI0 WX HCIOJB30BAHUIO MPU 00paboTKe OMOJOTUYCCKUX M MEIUIUHCKUAX
JTaHHBIX, B TOM uucie npu ananuze BCP. Bo3MokHO, 4TO HMHTerpajbHbIe KOMILIEKCHBIC
W3MEpPEHUsS] HEaJEKBATHBI I aHalM3a OWOJOTHYECKMX CHUCTEM W CIIHMIIKOM MaJio
YYBCTBHUTEIbHBI I BHISBICHUS HEIMHEHHBIX xapakTepucTuk BCP, koTopbie MOTYT OBITH
BOKHBIMH C TOYKH 3peHUS (U3HOIOTHM M B MPAKTHYECKOM OTHONICHWH. bolee
00HaIe)KUBAIOIIME PE3YJIbTAThl ObLTH MOJyUEHBI MPH OCYIICCTBICHUH AU(QepeHIINATbHBIX,
HEeXeJIn WHTErpajbHbIX, M3MEPEHUIl, HampuMep MeToja MaclITabHOro HHiekca (scaling
index metod) [50, 51]. OgHako He OBLIO MPOBEICHO CHCTEMAaTHYECKUX HCCIEIOBAHUN C
HCIIOJIb30BAHUEM ITHX METOJIOB Ha OOJIBIIMX BHIOOPKAX MAI[HCHTOB.

HesmHeiinbie MeTOAbI NpeacTaBJIAI0T co0oii NOTeHIMAJIBHO
MHOroodeumawimue cpeacrsa oueHku BCP, ogHako B Hacrosimiee Bpems
HeI0CTaeT CTAaHAAPTOB, U CHEKTP BO3MOKHOCTEHl NPH HCIOJb30BAHMHU ITHX
meronoB orpanuyeH. Ilpexxae uyem 23TH Meroabl OyAyT TOTOBBI K
HCNOJb30BAHMIO B (PU3HOIOTHYECKUX M KJIMHMYECKHX HMCCJIeI0BAHUNAX,
He00X0AMM MPOrpecc B TEXHOJIOTHHM AHAJIU3A M MHTEPIPETALUH Pe3yJbTATOB.

Cmabunvnocms u  60CHPOU3BOOUMOCHIL  U3BMEPEHUNl  eapuabeabHocCmu
cepoeunozo pumma.

MHOroyucineHHble  HUCCJENOBAHMS  MPOJEMOHCTPUPO  BajlM,  4YTO  [OKa3aTesw,
XapaKTePU3yIONIFEe KPAaTKOBPEMEH HbBIE COCTABISIONINE BapHAOCIBHOCTH C KOPOTKUM
MEepHOJOM, OBICTPO BO3BpAIllalOTCA K 0a3MCHOM JHMHUU TOCJIE BPEMEHHBIX BO3MYILEHUH,
BBI3BAHHBIX TAaKUMU MaHUIYJISIUS MH, KaK YMEPCHHbIE (PU3NUCCKUE HATPY3KH, HA3HAUCHUE
KOPOTKOACHCTBYIOIIUX Ba30UJIaTaTOPOB, BpEMEHHAsi KOpOHAapHas OKKIO3us U T.1. bomnee
CUJIbHBIE CTUMYJIBI, Kak-TO MakcuMainbHas OH win Ha3HaueHHE MpenapaTroB UIUTEILHOTO
NEHCTBUS TPHUBOIAT K M3MEHEHHSIM, CYIIECTBEHHO Oojee IUTENbHOE BpeMs He
BO3BpAIAIOIIMMCS K KOHTPOJIbHBIM 3HAYEHUSIM.

HNmeercss 3HAYMTEIBHO MEHbIIE /JAAHHBIX OTHOCHUTEJIb HO CTAa0MJIBLHOCTH
AOJITOBPEMEHHBIX COCTABJIAIONIUX BapHadelbHOCTH, MOJYYEHHBIX npu 24-
yacoBoM XOJITEPOBCKOM MOHHMTOpUpoBaHuM. Bce ke, oaMHaAKOBoOe
KOJIMYE€CTBO JAHHBIX CBUAETEJbCTBYET 0 CTA0MIBHOCTH Pe3yJIbTATOB aHAJIM3a
BCP, npoBeneHHOro Ha ocHoBe cyro4yHoM 3anucu JKI' kak y 310poBbIx [S2,
53], Tak U mepeHecINX OCTPbI MHPpapKT Muokapaa [S4], u y mauueHToB ¢
JKeJIYA0UYKOBbIMM HapymeHusiMmu purma [55]. CymecTBylOT OTPbLIBOYHBbIE



pe3yJabTaThbl B M0Jb3y TOro ¢gakra, uro mnapamerpsl BCP moryTr ocraBarbcs
HEM3MEHHbIMH Ha TNPOTSLKEHHMH MecsileB H JieT. Tak kak 24-4yacoBble
NMOKAa3aTeJH NMPEeACTABIAIOTCH CTA0MJIBHBIMHU U ILIANe00-He3aBUCMMbIMU, OHU
MOTJIH ObI OBITH HAeaTbLHBIMHI MOKA3ATEJIAMU JISl OLIEHKH BJIMSIHUA TePaNMu.

Tpebosanusa k 3anucu.
OKI cuenan.

Pacnio3HaBanue Ha 3amMcu OTIIPABHOM TOYKHM M3MepeHHsl, KoTopas uneHtuduuupyer QRS-
KOMIUIEKC, MOXET OBITh OCHOBaHO Ha MAaKCHMyMe WM OapHleHTpe KOMIUIEKCa, Ha
ONpENICICHN MaKCUMyMa HHTEPHOJSLMOHHON KpPUBOW MIM HAXOXKICHUU IyTEM
COOTBETCTBUS I1a0JIOHY WUJIH IPYTUM COOBITUSM-MapKepaM.

JUia noctaToyHO YeTKOM BpeMeHHOM mnpuBs3ku QRS-koMmIuiekca IOMycTUM HIMPOKUI
JMana3oH TIoKa3aTelell ammapaTypbl IO COOTHOIIEHUIO CHUTHAJ/IIyM, I0/aBJICHUIO
cuH(]a3HOH MOMEXH, IMUPHUHE TIOJIOCH perucTpanuu u T.1. [56]. Eciu BepxHss yacToTa cpesa
cymectBeHHO Hmke 200 ', mpUHATHIX Ui JUarHOCTUYECKOro 00OpYZOBaHUs, 3TO MOXKET
BBI3BIBATH JIOTIOJIHUTENFHBINA pa30poc, BHOCS OMIMOKM B pAcIiO3HABAaHHE OTIIPABHON TOYKU
QRS-kommiekca u, ciepoBaTenabHO, B u3MepeHue RR uuTepBanoB. ITonoOHBIM 00pazoM,
OrpaHUYEHHasi 4yacToTa BbIOOpKM BHOCUT ommMOKy B crnektp BCP, cremens koTopoi
YBEJIMYMBAETCSI IO MeEpe YBEIMYEHHMs 4YacTOThl, TEM caMbIM Oojbllleé BIUAA Ha
BBICOKOYAcTOTHbIe KOMIOHEHTHI [31]. MHrepnomsauus OKI'-curnama MoKeT yMEHBUIUTH
creneHb omuoOKu. [Ipu Haamexamer HHTEPNOIAIUY qaxe yactota usmepennit 10011 moxet
OBITH JOCTAaTOYHOM [32].

B cinyuae ucnonp3zoBaHus LU(POBOM 3amMcH NMEPBUYHBIX JAHHBIX HEOOXOAMMO TILATEIBHO
BBIOMpATh  HCHOJb3yEeMbl€ CIOCOOBI  CXKaTHUs, YUMUThIBasg HPQPEKTHUBHYIO  YacTOTY
JUCKpETU3allMM U KauecTBO cloco0a BOCCTAHOBJIEHHS CHTHala; B MPOTHUBHOM Ciy4ae B
aMILTUTYAY U (pa3y curHaiga MOTyT OBITh BHECEHBI JOMOJIHUTENbHBIC UCKaXeHus [57].

IIpooonscumenvrocmo u yenogus 3anucu IKT.

B uccnenoBanusix, noceameHHbsix BCP, npo1oimKuTeIbHOCTh 3alIUCH AUKTYETCS MPUPOI0H
camMoro  ucciepoBaHus.  TpeOyercs — cTaHgapTu3anus, OCOOCHHO B HCCIENO
BaHUSAX, TOCBALICHHBIX U3YUEHUIO (PU3HOJIOIMUECKOT0 U KIMHUYecKoro noreHuana BCP.

[Ipu paboTe ¢ KOPOTKMMH 3aUCIMU METOJIbI YACTOTHOTO aHaJIM3a MPEANOYTHTENbHEHN, YeM
BPEeMEHHOTO. [Ipo0KUTENBHOCT 3aITUCH TOJKHA COCTABMIATH MO MeHbIIeil mepe 10 miuH
BOJIHBI HU3KOYACTOTHOM TMOJIOCHI HCCIIEyEMOTO KOMIIOHEHTA, HO, YTOOBI OBITh YBEPEHHBIM B
CTaOWUIPHOCTH CUTHAJA, HE JOJDKHA OBITh CYHIECTBEHHO JuiUTenbHe. Takum oOpazom, st
OIICHKH BBICOKOYACTOTHOTO KOMITOHEHTa HEOOXO0IMMa 3aiCh OKOJIO 1 MUHYTHI, B TO BpeMs
KaK A7 aHaJli3a HU3KOYACTOTHOTO KOMIIOHEHTa HYXKHO 2 MHHYTHL i cTaHAapTH3aluu
pPa3IMYHBIX HMCCJIEIOBAHUN, TOCBSIICHHBIX aHAIW3Yy BapHaOEIbHOCTH pUTMA Ha KOPOTKUX
3ammcsx, BbIOpaHa MpeanouTUTeNIbHAS IITUTEIFHOCTD 3aMUCH JJI CTAllMOHAPHBIX CUCTEM - 5
MUHYT, €CJIM MIPUPO/Ia UCCIETOBAHUS HE JUKTYET HHOTO.

ycpeI[HeHI/Ie CIICKTpaJIBHBIX KOMIIOHCHTOB, IMMOJIYUYCHHBIX 3a IOCIC10BAaTCIIbHBIC
IIPOMCIKYTKHU BPCMCHHU, CII0COOHO MHWHUMH3UPOBATH OI_HI/I6Ky, HAJIOKCHHYIO aHAJIM30M OYCHb
KOPOTKHUX CEIrMCHTOB. Tem =He MCHEC, CCJIIM IpHUpoda U CTCIICHb q)HSI/IOHOFI/I‘IGCKI/IX
MOI[y.TIFILII/Iﬁ CCPACUHOTO IEpruoaa U3MCHACTCA OT OAHOI'O KOPOTKOI'O (bpar MCHTA 3allMCH K
Apyromy, TO (i)I/ISI/IOJ'IOFI/I‘IGCKaSI HUHTCPpIIpETAlsA TaKUX YCPCAHCHHLIX CIICKTPaJIbHBIX



KOMIIOHEHTOB CTPAJAeT OT TeX e MPOOJIeM, YTO M CIIEKTPATBHBIA aHAIN3 JUTMHHBIX 3aITUCEH,
U HyXJIaeTcd B JONOJHUTEIBHOM HCCIeIOBaHUU. JleMoHCTpaiust coOpaHHBIX cepuid
MOCTIeIOBATEIBHBIX CHEKTPOB MOIIHOCTH (Oosee 20 MHUHYT) MOXKET MOMOYb MOJATBEPAHTH
yCIOBHUSA CTAOMIBHOCTH (PU3UOJIOIMUYECKOrO CTaTyca B TEUYEHHWE BPEMEHHU perucTpanuu
CepuH.

XoTs1 MeTo/Ipl BpeMeHHOTo aHanu3a, ocooeHHo SDNN u RMSSD, moryT ucmosiab30BaThCst
JUISL WCCJICIOBAHMS 3amuceid KOPOTKOM JUIMTEIbHOCTH, 4YaCTOTHBIE METOJbl OOBIUHO
CIOCOOHBI 00ecrneunTh 00siee JErKO MHTEPIPETUPYEMbIE B OTHOLIEHUH (PU3MOJIOTHYECKUX
PETYISIIMOHHBIX BO3JEUCTBUN pe3ynbTaThl. B o0miem, MeToasl BPEMEHHOTO aHajn3a
nAaCaJIbHbI AJI aHalln3a AJIMHHBIX 3amnmcen (MGHI:IH&?I CTaOMJILHOCTD MOI[y.TISIIII/Iﬁ CCPACUHOTO
Meprojia B TEUCHNUE ATUTENbHBIX 3aMUCell enaeT pe3yabTaThl YaCTOTHOTO aHalIHu3a TPYIHEe
uHTEepHpeTHpyeMbiMu). OTBIT MOKa3bIBAET, YTO IMPKAJHbIC OTIMYHUS JCHB/HOYH BHOCST
BKJIQJ] B CYIIECTBEH HYIO YacTb XapaKTEPHUCTUK BapUaOENbHOCTH, TMOIYYCHHBIX JUIS
JUINTENbHOrO nepuoja. Takum oOpa3oM, JUIMTENbHBIE 3alMCH, aHAJIW3UPYEMblE METOJaMU
BPEMEHHOTO aHaliu3a, JOJDKHBI COJEp)KaTh MO MEHbIIell Mepe 18 udacoB aHanM3upyeMmoii
OKT', BKiIIOYaromiei neinyo HoYb.

MaJio M3BECTHO OTHOCUTENBHO BIMSHUI Ha JUIMTENbHBIE 3alIUCH OOCTOATENBLCTB U 00pasa
KU3HM (TUIIA U TPUPOAbI  (U3WYECKOM aKTUBHOCTH, AMouuii). Llenb HeKoTopbIx
9KCHEPUMEHTAIBHBIX MCCIEJOBAHUN TpeOyeT OMMCAaHUs BHEIIHUX YCIOBUH U KOHTPOJIA
M3MEHEHMH, CBA3aHHBIX ¢ 00pa3oM >ku3HU. HeoOXoanMa yBEepeHHOCTh, YTO YCIOBUS 3alHCH
y OTIENBHBIX CyOBEKTOB CXOAHBI. B (u3monormueckux ucciepoBaHUX, CPABHUBAIOLIMX
BapHabeNbHOCTh CEPJICYHOT0 PUTMA MEXKy TpYyNIIaMH MAIllMEeHTOB, OJIKHbBI OBITh N3BECTHBI
otinnuus ocHoBHoM YCC.

Peoaxmuposanue nocnedosamenvnocmu RR unmepeanos.

W3BecTHO, 4TO OMIMOKHM, HaKJIaJblBaeMble HETOYHOCTHIO ompexaeneHuss RR wuHTepBanos
MOTYT 3HAUUTEIBHO BJIMATH HAa PE3YJIBTAThl CTATUCTHYECKUX BPEMEHHBIX M YaCTOTHBIX
MeToI0B. M3BecTHO, uTO Tpyboe pelakTUpOBaHHE AaHHBIX MO0 RR-mHTEepBanaM 10CTaTOuHO
JUTSL alPOKCUMAIIMOH HOM OIICHKU O0IIel BapHaOeIbHOCTH I€OMETPUYCCKHMH METOJIaMH,
HO HESICHO, KaKasi TOYHOCTh PEJaKTHPOBAHUSI HEOOXOMMA JIJIsl TOCTH)KECHUSI YBEPEHHOCTH B
TOM, YTO Y TIPH HCITOJIb30BAHUH JPYTHX METOJIOB OYIyT MOJTyYEHBI KOPPEKTHBIE PE3YIIbTATHI.
Takum 00pa3om, MPU UCTOIB30BAHUU CTATUCTHYEC KUX METOJOB BPEMECHHOW M YaCTOTHOU
o0jacTH BpPYYHYIO TPOBOAMMOE pEIAaKTUPOBaHHE MacchBa RR WHTEpBAOB JIOJDKHO
OCYILECTBIIATHCS B COOTBETCTBUHU C BHICOKMMH CTaHJIAPTaMU KOPPEKTHOM MACHTH(HUKAIINN U
kimaccupukanmu  kaxaoro QRS  komruiekca. ABTomarmueckne (QWIBTPBI, KOTOPHIC
UCKJTFOYAIOT U3 OPUTHHAIBHOM TOCIIeIOBATEIbHOCTH HEKOTOpbie RR mHTEepBanb (Hampumep,
oranuyaromuecs 6onee yueM Ha 20% OT MpenbIAyIIEro) HE MOTYT 3aMEHUTh PEJAKTUPOBAHUS
BpPauoOM, IIOCKOJbKY 3aMEUYEHO UWX HEYJOBJICTBOPUTEIILHOEC TIOBEJCHUE | HAIMYHE
HeXeIaTeNbHBIX 3 (EKTOB, MOTEHIIUATBLHO BEAYIMUX K ommbOkam [58].

IIpeonoowcenus ona cmanoapmuzayuy KOMmep4ecko2o 060pyo008anus.

Cmanoapmnoe usmepenue BCP. Kommepueckoe o000pyaoBaHHMEe, NpeAHA3HAYEHHOE IS
aHayin3a KpatkoBpe MeHHON BCP, HomKHO BKIIIOYATh HENapaMeTPUUECKHE U, KEJIATENBHO,
apaMeTPUIECKUE METOBI CIIEKTPaIbHOrO aHanu3a. C Lenblo IpeIoTBPalICHNsI BOZMOKHON
IIyTaHULbl B HHTEPIPETALMU KapAHOJIOTMYECKOIO aHalIM3a CEPACYHBIX COKpAIlCHWM B
TEPMHMHAX BPEMEHHBIX M YAaCTOTHBIX KOMIIOHEHT, BO BCEX Clydasx CIEAyeT IpeuiaraTbh
aHanmu3 Ha 0asze peryJsipHON BBIOOPKH W3 TaxorpaMMbl. MeToJbl HemapaMeTpudecKoro
CHEKTPAJIBHOIO aHaJIN3a JOJDKHBl HCIOJIb30BATh KaK MUHUMYM 512 (Ipeamnodtd TeabHO
1024) Touek Ha 5-MUHYTHBIX 3aIUCSX.



O6opynoBanue, mpenHa3HaueHHOe i aHanuw3a BCP Ha qMTENnbHBIX 3amucsx, IOJKHO
peann30BbIBaTh BPEMEHHBIE METOJbI, BKJIIOYAs HM3MEPEHUE BCEX YETHIPEX CTaHIAPTHBIX
BenuuuH - SDNN, SDANN, RMSSD u tpuanrynapusiii uajgekc BCP. B nononnenue x
JPYTUM BO3MOXXHOCTSIM JIOJDKE€H BBINOJHATHCS YaCTOTHBIM AaHAIMW3 MO0 S5-MUHYTHBIM
CErMeHTaM (C TOM ke TOYHOCThIO, KaK MpHU aHaiau3e KparkoBpeMeHHbIX 3anuceit OKI). [Tpu
MPOBEACHUMN CHEKTPAIBHOIO aHaM3a HOMUHAJIbHON 24-4acoBOM 3amucH, AJIs BBIYUCICHUS
nonHoro auanazona BY, HY, OHY u YHY xoMmoOHEHTOB aHalW3 JOJDKEH MPOBOIUTHCS C
COOTBETCTBYIOIIEH TOYHOCTHIO BBIOOPKM MEpUOJOTpaMMbl (Kak MpejiaraeTcss Juis
KpaTKOBPEMEH HOT'O aHaJIn3a), HallpuMep, C UCTIOJIb30BAHHEM 2"% touex.

Crparerus noiaydeHus: faHHbIX 11g aHanu3za BCP noimkHa cinenoBath cxeme, MOKa3aHHOW Ha
puc. 7.

Tounocms u mecmuposanue KomMMepueckoeo 000pyoosanus. Jns TOro, dYTOOBI
YIOCTOBEPUTHCS B KayeCTBE PA3IMYHOIO HCIOJIB3YEeMOro Ui aHalu3a BapuaOelbHOCTH
00Opy/OBaHUST W HAWTH TOAXOASAIMIMNA OallaHC MEXTYy TOYHOCTBIO, HEOOXOIUMOU ISt
HAy4YHBIX U KIIMHUYECKUX HCCIEA0BaHUMN, U LIEHOW TpebyeMoro o0opyaoBaHus, HEOOX0IUMO
HE3aBHCHMOE TECTUPOBAaHUE BCEro o0opynoBaHus. [I0CKONBKY MOTEHIIMATBHBIC OIIUOKU B
OIICHKE BapraleIbHOCTH BKJIIOYAIOT HETOYHOCTH B OMNpPEACICHHH HadajlbHOU TOoukum QRS-
KOMILJIEKCa, TECTUPOBAa HUE TOJDKHO BKIIIOYATh Bce (ha3pl pabOThl 000pYyNOBaHMSA: 3aIUCH,
BOCIIPOU3BE/ICHUE W aHaju3. TakuM 00pa3oM, BEpOSITHO, WICATbHBIM OYyIEeT TEeCTHpPOBATh
pasznu4HOEe 000pyIOBaHUE CKOpEE MOCPEICTBOM CUTHAJIOB C M3BECTHBIMU CBOMCTBaAMH Bapu
abenbHOCTH  (HampuMep, MOJCTUPYEMBIX KOMIIBIOTEPOM) HYeM TpU TIOMOIIU  Y¥Ke
cymectBytomux 60a3 ganHbix OKI, mpeoOpazoBaHHBIX B yucioBylo ¢opmy. Ecmu
KOMMepueckoe  00OpyJIOBaHHE  HUCIOJB3YeTCS B  HCCIENOBaHUSX,  IMOCBAIICHHBIX
¢usnonornueckuM ¥ KauHHYeckuM acrnektam BCP, Bcerma JIODKHBI  TpeOoBaThCA
HE3aBHCHUMBbIE TECThI MPUMEHsSIEMOro o0opyaoBaHus. Bo3MokHasi cTpaTerus TECTUPOBAHUS
KOMMepuec KOro o0OpyIoBaHMs MpeasiokeHa B mpuioxeHun B. IIpousBonbHBIM 00pazom
BBIOMpaeMble CTaHAAPTHl MPOU3BOJUMOrO O00OPYJOBAHMS JOJIKHBI Pa3BUBATHCS B KIOYE
9TOM WM CXOKEU CTPATETHH.

Bu1600v1 u pexomenoayuu.

,Z[J'ISI MHHHMU3AIIUH OH_II/I6OK, BHOCHUMBIX HCIIPpaBUJIIbL HO BBI6paHHI)IMI/I NI HEKOPPEKTHO
HCIOJIb3YCMbIMU METOJJUKAMU, PCKOMCHAYCTCS CIICAYIOIICC:

Ob6opynoBanue st cHiAtusg OKI[ [OMKHO YAOBIETBO PATH TUIOBBIM KPUTEPHSIM B
OTHOILIEHUH COOTHOILIEHMS CUTHAJI/IIyM, NOJaBJIEeHUs CUH(A3HON MOMEXH, IUPHUHBI TOJIO0CHI
pErucTpanyy u T.1.

[Ipn wcmonp30BaHUM 3alMCedl TEPBUYHBIX JaHHBIX B [udpoBol (opme HE HOIDKHA
JIOTYCKaThCSl PEKOHCTPYK IUSl CUTHAJNA, MPUBOASAIIAS K MCKaXCHUIO aMIUIMTYAbl U (ha3bl.
AHanoroBble ycTpoMcTBa st JiutenbHON 3anmucu OKI' Ha MarHUTHYIO JIGHTY JOJIKHBI
OJTHOBPEMEHHO C 3allChI0 CUTHajJa PETHCTPUPOBaATh OTMETKH BpeMeHHu (phase-locked time
tracking).

Kommepueckoe o0opynoBaHWE, MPUMEHSIEMOE sl OLIEHKH BapHaOEIbHOCTH CEpJeYHOTO
pUTMa JOJDKHO YIOBJIETBOPATh TEXHUYECKUM TpPEOOBAaHUSM, H3JIOKECHHBIM B pasjeric
"CrangapTHoe u3MepeHne BapuadenbHOCTH BCP", M UX BBINOJIHEHHE TOJDKHO HE3aBUCHUMO
TECTHPOBATHCSI.

C umenpio craHmapTH3auuu (U3MOIIOTUYECKUX M KIMHUYECKUX HCCIEIOBaHHMMA, €CIU 3TO
BO3MOXKHO, JIOJKHBI MCIOJb30BaThCS JIBa THIMA 3amuceil: (a) KOpoTkue (5 MHUHYT) 3aIlucH,



C/IeJIaHHBIC B (DM3HONIOTUYECKH CTAOWIIBHBIX YCIIOBHSX M aHAJIH3HPYEMbIC CHEKTPAIbHBIMU
MeTozamu u/uiu (0) cyTouHas (24 yaca) 3anuch, aHaIM3UpyeMasi BpeMEHHBIMU METOJIaMH.

Korna B KIMHMYECKMX HMCCIENOBAHUAX aHanu3upy torca anurtensHble DKI', To 3ammcu Ha
MaUeHTax JOJDKHBI MPOU3BOAUTHCA B JOBOJBHO OJHOTUIIHBIX YCIOBUSIX M Ha CXOXEM
obopynoBanuu. [Ipy MCNONB30BaHUM CTATHCTUYECKUX BPEMEHHBIX M YaCTOTHBIX METOOB
MOJIHBIM CUTHAJ JOJDKEH TIATENbHO PENAKTUPOBATHCS MPHU MOMOIIM BU3YaJIbHOIO KOHTPOJIS
u  pyuyHoil koppekumu kiaccupukamuun QRS-kommiekcoB u RR-untepBasioB. Ha
aBTOMAaTHUYECKUE (PHIBTPBI, OCHOBAHHBIC HA TUIIOTE3€ JIOTMYECKON TocieoBaTenbHOCTH RR-
UHTEpBAJIOB (Hampumep, UcKiIoueHHe RR-MHTepBalioB B COOTBETCTBHM C OINpPENEIEHHBIM
MOPOTOM TpeXaAeBpeMeH HOCTH (certain prematurity threshold) Henb3s monaratecs 10 Tex
II0op, MOKa HE JOCTUTHyTa YBEPEHHOCTh B KAaueCTBE IOcienoBareabHOCTH RR-nmHTEpBaios.

OréparcexaRR-|_| Tlocnegoparem- | Hurepnionana +
HHTePRATOR HoeTh NN BBIOOPKA
|
Pepaxtiposasnie
JAHHBLX
|
Mnermnmamm EpemenHoll UacTOTHRIT
apTerToR aamr: BCP anam BCP

I
Kk‘&‘\IIIbR"'I'EPHﬂH
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|
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Puc. 7. luarpamMmma, CcyMMHpPYIOLIasi MOCJI€I0BATEIHHOCTh IIATOB NPH 3anucu U odpadorke IKI-curnana c
1eJIbI0 MOJTy4YeHus JAHHBIX 115 anaiau3za BCP.

OUBUNOJIOI'MYECKHUE KOPPEJIATHI
BAPUABEJIBHOCTHU CEPJIEYHOI'O PUTMA

QDu3zuonozuyeckue Koppenamovl Komnonenmoe BCP.
Becemamusnas mooynsayus cepoeurnoco pumma

HecMmoTtps Ha TO, 4YTO aBTOMATHU3M MPUCYI PA3IUYHBIM NEHCMEKEPHBIM TKAHSM, 4YacTOTa U
PUTMHYHOCTb CEpALEOMEHU B 3HAUUTEIbHOW CTENEHM HaXOAATCS IOJ BO3JAEHCTBHEM
BereTaTMBHON HepBHOM cucremsbl [59]. IlapacuMmnaTu yeckue BIUSHHMS Ha PUTM cepaLa
OMOCPENYIOTCSI  BBICBOOOXKIICHHEM  alETHIIXOJIMHA BETBAMHU  OJIy)KIAroOIEro  Hepsa.
MyCcKapHHOBBIE allETUIXOJIMHOBBIE PELENTOPbl PearupyroT Ha 3TO YBEIUUYEHUEM KaJlueBOU
MPOBOJMMOCTH  KJIETOYHOH  MemOpanbl [60-62]. ANETHIXONMH TakKe YrHETaeT
aKTUBHpYEMbI runeprnoispusanueil neiicmexepusiii Tok If [63, 64]. CormacHo runorese
"ucromenuss Toka Ik" [65] nmemomsipuszamms TeicMekepa OO0yCIOBIEHAa MeEJICHHOM
MHAKTHBAlMEH MO3JIHEr0 BOCCTaHaBIMBaromero Toka Ik, KOTOpbIi 3a cueT He3aBUCUMOIO
()OHOBOTO BXOJIIETO TOKa BBI3BIBACT JTUACTOIMYCCKYIO Jemojspu3anuio [65, 66].



HamnpoTus, runore3a "aktuBammu Toka If' [67] mpemmonaraeT, 4TO MOCIE OKOHYAHMS
noteHnuana aeiicteus If obecrieunBaeT MeIIEHHBIN BXOAALIUN TOK, KOTOPBIN MPEBBIIIACT
ocnabnenupii Tok Ik, Takum o0Opa3oM TpHUBOAS K HAYaly MEUICHHOW JIHACTOIMYCCKON
JIETIOJSIPU3ALUH.

Cumnaruyeckue BIMSHHUS Ha CEpIIE OINOCPEAYIOTCS BBICBOOOXKIECHHEM aJlpeHaIMHA WU
HOpaJIpeHaJMHA. AKTHBAIMA b-aJpeHEPrHUecKUX pelenTopoB MpuUBOAUT K 1m-AM®D
ornocpeIoBaHHOMY (hochopuupoBaHUI0O MEMOpPaHHBIX 0eKOB 1 ycusieHuto TokoB [CaLl [68]
u If [69, 70]. KoHeuHbIM pe3yJbTaTOM SBISIETCS YCKOPEHUE MENJICHHOM TUACTOJIMYeC KoM
penoaspu3auH.

B cocrosiHuu mokosi JOMUHUpPYET TOHYC Baryca [71] u Bapuanuu cepAeuyHOl NepuoiuKH B
3HAYUTEIBbHOW CTETEHU 3aBUCAT OT BaryCHOM MoayJisinuu [72]. BarycHas u cuMmarudeckas
aKTUBHOCTh HaXOJSATCS B MIOCTOSTHHOM B3auMojieiicTBUU. [10CKONIBKY CHHYCOBBIN y3en 6orat
XOJIMHAICTEpa3oh, JEWCTBUE JIIOOOr0 BaryCHOIO HMIYJbCa KpPaTKOCPOYHO, TaK Kak
alleTWIXOJUH OBICTPO THIponu3upyercs. [Ipeobrananue nmapacuMMaTu4ecKux BIUSHUNA Hax
CHUMIIATUYECKUMHU MOXKET ObITh OOBSICHEHO JBYMs HE3aBHCUMBIMU MEXaHHU3MaMHU:
XOJIMHEPTrUYeCcKU MHIYIHUPYEMbIM CHIKCHHEM BBICBOOOXKICHHS HOpAJpPEHAJIMHA B OTBET HA
CUMIIATUYECKYI0 CTUMYJSIUIO M XOJMHEpPru4ec KUM TIIOJAaBICHHEM OTBETa Ha
aJpEHEPrUYEeCKUN CTUMYJI.

Komnonenmor BCP

Bapuanuu naTepBaia RR B cOCTOSHUM TOKOSI TIPEACTABISIOT COOOM TOYHYIO TOJCTPOUKY
MEXaHU3MOB KOHTpOJs cepaueOueHuii [73, 74]. AddepeHtHas BarycHas CTHUMYJISIUS
NpUBOAUT K pedrexTopHOMYy BO30yxneHHio 3(depeHTHoli BaryCHOW akTHBHOCTH U
UHTUOMpOoBaHUIO 3¢ ¢depeHTHOH  cuUMMmaTudeckoil  akTUBHOCTH  [75].  DOddexTs
MPOTHBOIOJIOXKHO  OPHUEHTUPOBAHHOTO  peduiekca  OMOCPEAYIOTCS  CTUMYJISIHEH
apdepeHTHOIN cUMITaTHUeCKOM akTUBHOCTH [76]. D¢ depeHTHas BarycHas akTUBHOCTh TaKKe
HaXOJWUTCS TOJ TOHWYECKHM CIEP)KUBAIOIIMM BIUSHHEM adQepeHTHOH KapauaabHOU
CHUMITaTHYECKOM akTUBHOCTHU [77]. DddepenTHas cuMnaTHyecKas ¥ BarycHasi HIMITyJIbCallUH,
HalpaBJICHHbIE Ha CHHYCOBBIM Y3€J, XapaKTEepU3YyIOTCS pPas3psioM, NPEUMYIIECTBEH HO
CUHXPOHM3MPOBAHHBIM C K&XABIM CEpACYHBIM IIMKJIOM, KOTOpBIH MOIYyJIUpYyeTcs
HEHTPAIbHBIMUA  (HAampuUMep,  Ba3OMOTOPHBIM M JBIXaTENbHBIM  IEHTpaMH) U
nepupepuyeckuMu (HarpuMep, KoJeOaHUsIMHU apTepHaIbHOIO JIABICHUS M JbIXaTeIbHBIMU
JIBUKEHUSIMH) OCLIULIITOpaMu [24]. DT oCHMIIISATOPBI TEHEPUPYIOT PUTMUYHBIE KOJIEOaHUS
HEHpPOHAJIBHBIX Ppa3psioB, NPOSIBIAIOLIMXCA B KOPOTKO- M JOJTOCPOYHBIX KOJEOAHUSIX
CepACUHON MEPUOIUKH. AHAIIN3 3TUX KOJIEOAHUI MOXET MO3BOJUTH CYyJUTh O COCTOSSHUH U
GbyHKIMU (a) HEHTPATbHBIX OCIMILISTOPOB, (0) cMMmaTudecko U BarycHou 3QQepeHTHOM
AKTUBHOCTH, (B) TYMOPJIBHBIX ()aKTOPOB | (T') CHHYCOBOTO y3JIa.

[lonnmanne MomynATOPHBIX 3(PPEKTOB HEHPOHATBHBIX MEXAHM3MOB, KOHTPOJIMPYIOLIUX
CHHYCOBBIM y3ell, ylIydlIwioch Onarogapsi crekrpaibHomy aHanuzy BCP. Dddepentnas
BarycHas aKTHBHOCTb SIBJIsieTCS BaxHOW cocraBisoomeid BY kommoneHTa, uto ObLIO
MOKa3aHO B KIMHUYECKUX M OSKCIEPHUMEHTallb HBIX HAOJIIOACHUSAX BO3JEHCTBUA Ha
BETETATUBHYIO HEPBHYIO CHUCTEMY, a MMEHHO MpU 3JIEKTPUUECKONM CTUMYJISILIMM Baryca,
OmokaZie MYCKapUHOBBIX peuentopoB u Barotomuu [13, 14, 24]. Unarepmperaums HY
KOMIIOHEHTa Oojee mnpotuBopeunBa. OJHMMHM OH paccMaTpuBaeTcsi Kak MapKep
CHUMITaTUYECKOM MOAYJIALUN (OCOOEHHO IMpPU BBIPAXKEHUU B HOPMAIM30BAaHHBIX €JMHMLAX)
[24, 78-80], B TO Bpems Kak JpYyrHe CUMTAIOT €ro HapaMeTpoM, 3aBHUCSIIUM KaK OT
CUMMATHYECKUX, TaK U OT BarycHbIX BiusiHui [13, 81]. JlanHOE mpoTHBOpEeUne 00bIICHIETCS
TeM ()aKTOM, YTO B HEKOTOPBIX COCTOSIHUSX, CBSI3aHHBIX C CHMIIATUYECKON aKTHUBAaIUEH,
HabmroAaeTcst yMeHblIeHue abcomoTHoi Momuoct HY komnonenTa. BaxkHO MOMHUTB, UTO



BO BpeMsI CUMITATUYECKOW aKTUBALIMM TaXWUKapaAus OOBIYHO COIMPOBOXKIACTCS BBIPAKEHHBIM
CHIDKCHHEM OO0Iel MOIIHOCTH, B TO BpeMsl KaK BO BpeMs BaryCHOW CTHUMYJISIHH
HaOmomaeTcss oOpaTHas KapTtuHa. [Ipy  BBIPOKEHUW CIEKTPAIBHBIX KOMIIOHCHTOB B
a0COJIFOTHBIX €QUHULIAX (MCZ) nu3MeHeHuss oOmeil Momuocty Biusgor Ha BY m HY
KOMITOHEHTBI ~ OJTHOHAIIPABJICHO, HCKIIOYasi BO3MOXXHOCTb OIEHKH (PPaKIMOHAIHHOTO
pacmhpeneneHus SHEpruu. ITo OOBACHSAET MPUYUHY, O KOTOPOH B TMOJOKEHUH Jieka MpU
KOHTpOJIe AblxaHusl aTponuH yMmeHbiiaer kak BU, tak u HY [14], u mouemy Bo Bpems
Harpy3Ku CyIIEeCTBEHHO cHuxkaeTcsi MmoiHocTh HY [24]. JlanHas KOHLIENIUS MOSACHIETCS Ha
puc. 3, neMmoHCTpupys crHekTpainb Hbii aHaimmu3 BCP y HopmanbHOro cyObekTra B
TOPU30HTAJILHOM TIOJIOKEHUUM W TPU THIT-TECTE C MOABEMOM [0 90°. Bcrenctsue
yMeHbllleHus: o6meid wmomHocth HY, BblpakeHHBIE B aOCONIOTHBIX — €AMHMIAX,
npeAcTaBiIsieTcs: Heu3MeHHbIM. OaHako mociie HopManu3aiuu npupoct HY cranoButcs
OYEBUIHBIM. DTO k€ OTHOCHTCS U K oTHOomeHno HY/BY kommonenToB [82].

CnektpanbHblii aHanu3 24-4acoBbIX 3amuceil [24-25] mokas3bIBaeT, YTO y HOPMAaJIbHBIX
CyOBEKTOB BBIpOKEHHBIE B HOpManu3oBaHHBIX enuHuax HY wu BY kommoHeHTOB
XapaKTEePU3YIOTCA I[UPKAJAHBIM TOBEICHUEM M PEUHUIPOKHBIMU KoJIeOaHUsAMH C OoJjee
BbICOKMMHU 3HaueHusMu HY nem m BYU  Houbto. Takoe noOBeIEHHE CTAaHOBUTCS HE
BBISBIIIEMBIM TPU TPUMEHEHUH OJIHOTO CIIEKTpa KO Bce 24-4acoBOMl 3amucu WJIN
YCPEIHEHHUH TOCJIEN0BATENbHBIX KOPOTKUX CErMEHTOB. B nonroBpeMeHHbIX 3amucax Ha BU
nu HY xommoneHThl mnpuxomutcs okosno 5% o6mei momHoctu. Xors YHYU u OHY
KOMITOHEHTBI COCTaBIISIIOT ocTaBiiuecs 95% oOmiel MomHoCTH, UX (PU3MOTOTHUECKHI
CMBICIT OCTACTCS HEHM3BECTHBIM.

HY u BY KOMIOHEHTHI MOTYT MOBBINIATHCA MPU pa3nuUHbIX yciaoBuax. [Ipupoct HY
KOMIIOHEHTa (BBIPQ)KEHHOTO B HOPMAJIM30BaHHBIX €AMHHUIAX) HAOIIONAeTCs Yy 3I0POBBIX
CyOBEKTOB MpHU TMEpPEeBOAE W3 TOPU3OHTAIHLHOTO B BEPTUKAJIHHOE IOJIOXKEHUE, CTOSHUM,
MEHTAJIBLHOM CTpEcce U YMEPEHHOW (PU3UYECKON aKTUBHOCTH, a TAaKXKe B SKCIIEPUMEHTaX Ha
HEaHECTE3UPOBAHHBIX cO0aKax BO BPEMsI YMEPEHHOUN TMIOTEH3UU, GU3NUECKON aKTUBHOCTH
U OKKJIIO3MM KOpOHapHOH mim oOmiel coHHo aptepuu [24, 79]. Hanportus, npupoct BYU
KOMITOHEHTa BBI3BIBAETCSI KOHTPOJIMPYEMbBIM JbIXaHHEM, XOJIOJOBBIM BO3JCHCTBHEM Ha JIULO
Y Bpamiaromiei ctumyssiueit [24, 78].

Obobwenue u pekomernoayuu no unmepnpemayuu Komnonenmog BCP
BarycHast akTUBHOCTB SIBJIIETCSI OCHOBHOM cocTapiisitonieii BU kommnoneHTa.

B onenke HY kommoHeHTa MMEIOTCs MpoTHBOpeuus. B psge paboT mpenmosiaraercs, 4To
BBIPQ)KCHHBIM B HOpPMAJIM30BaHHBIX eauHunax HY sABisieTcs KOJIMYECTBEHHBIM MapKepoM
CUMITaTUYECKON MOJAYJSLMH, TO BpEMs Kak Ipyrue uccienoBarenu paccMarpuparoT HY kak
OTPaKAIOIIUA U CUMIATUYECKYIO, U BaryCHYIO aKTUBHOCTh. VIMeeTcsl Takke TOYKa 3peHus,
corynacHo kortopoil otHomenne BU/HY KOMIOHEHTOB OTpa)kaeT BaryCHO-CUMITATHYECKHUN
0ajlaHC MU CUMIIATHYECKUE MOAYJIAUH.

®dusznonornyeckas UHTEpIpeTanns HU3Ko4acToTHbIX komnoHeHToB BCP (a umenno OHY u
YHY) tpebyeT nanbHENIIero u3yueHus.

Baxxno obpatuth BHuMaHue, uro BCP u3mepsier koneOaHusi BEreTaTUBHBIX BIHMSHHMA Ha
cep/lie, a He YCPEIHEHHBIH YPOBEHb COCTOSHUS BET€TaTUBHOTO TOHYyca. TakuM oOpa3om, u
BEreTaTHBHOE TOPMOKEHHUE, U HACHIIIAIONIE BHICOKUN YPOBEHb CUMITATUYECKON CTUMYIISIILIHH
NpUBOIAT K yMeHbIieHut0 BCP [28].



H3menenusn BCP, C6A3AHHbBIE C PA3TIUUHBIMU RAMOI0CUYECKUMU COCMOAHRUAMU.

Otmeueno, uyto wusMeHeHuss BCP compoBoXIalOT pas3inyHbIe KapAHOJOTUYECKHE W
HeKapAuoioruueckue 3adonesanus [24, 78, 81].

HUnghapxm muoxapoa.

CHmxenne BCP MoxeT oTpaxaTb NOHMKEHUE BaryCHOM aKTMBHOCTH B OTHOIIEHHMHU Cep/la,
NPUBOJALICE K JOMUHUPOBAHUIO CHUMIIATUYECKMX MEXAHU3MOB M DJJIEKTpHUYEC KOHU
HecTabmibHOCTH cepauna. B octpoit dpaze UM cumxenue cyrounoir SDNN nocroBepHO
CBSI3aHO C pa3BUTHEM JUCHYHKIWU JIEBOTO JKEIyJ0YKa, THMKOBBIM 3HAYCHHEM
kpeatuHpochokuHaszsl U kinaccoM no Ky [84].

Mexanusm, B cooTrBeTcTBUU ¢ KOTOpbIM BCP Tpan3sutopHo cHmkaercs mocine WM, dro
CITY’KUT TIPOTHOCTHUYEC KUM MIPU3HAKOM PEaKIIMU HEPBHOUM CUCTEMBI Ha ocTpyro dazy UM, no
KOHIa He u3yuyeH. OJTHAKO K ATOMY, BEPOSITHO, UMEIOT OTHOLIEHUE HAPYIIEHUS KapAUaIbHBIX
KOMIIOHEHTOB HEpPBHOW cHUCTEMBbI. B cOOTBETCTBUM ¢ OIHOW W3 rumote3 [85], B mpoiecc
BOBJIEKAIOTCSl KapAHWO-KapJuaJbHbIE CHUMIIATO-cuMnaTuueckue [86, 87] wu cummnaro-
BarajbHbIe pediekcsl [75]. [Ipeanonaraercs, 9T0 M3MEHEHHS] T€OMETPUH COKPAIIAOIIETOCs
cepana, 00ycIoOBICHHbIE HEKPOTU3UPOBAHHBIMU U HECOKPAIAIOIIMMUCS CETMEHTAMHU, MOTYT
BBbI3bIBATh YCHWJIEHHE MMITyJbcallMd a(@EepeHTHbIX CHUMIATUYECKX BOJOKOH 3a CYET
MEXaHUUYECKOTO PACTSIKEHHSI YyBCTBUTEIIBHBIX OKOHUYaHUM [76, 87, 88]. Ora axkruBHM3anus
CUMIAaTHYECKUX KOMIIOHEHTOB OCJalJsieT BaryCHbIe BIUSHUS Ha CHHYCOBBIN y3en. [pyrum
00BbsICHEHUEM, OCOOEHHO MNPUMEHHUMBIM B Cilyd4asX BbIpakeHHOro mnonasieHus BCP,
SIBJIIETCS  YMEHBLIEHUE UYBCTBUTEJIBHOCTH KIJIETOK CHHYCOBOIO y3la K HEHpo-
MOJYJIMPYIOIIUM BO3JIeHCTBUAM [82, 85].

CrnekrpanbHbiii aHanu3 BP y maumenToB, mepeHecmnx ocTpblii UM BBISIBUIIO CHUXKEHHE
oOmmeld 1 MHIWBHIyaldh HBIX MOIIHOCTEH CIEKTPAIbHBIX KOMITOHEHTOB [89]. OmHako mpwu
BolpakeHMM MomHOCTH HY m BY KOMIIOHEHTOB B HOPMAalaM30BaHHBIX €AWHULIAX, U B
COCTOSTHUM KOHTPOJIMPY €MOI0 MOKOSI, U B TEUEHUE CYTOUHOM perucrpaunuu (C aHaau3om 5-
MUHYTHBIX MHTEpBaJOB) HaOmoganoch noeimieHne HY xommonenTa u cHmwkenne BY [90,
91]. OTu W3MEHEHHUs MOTYT YKa3blBaThb HAa CIBHUI BaryCHO-CUMIIATHYECKO To OajaHca B
CTOPOHY OcNabJieHusi BaryCHOTO M JOMUHHUPOBAaHUS CHUMIATHYECKOTO TOHyCa. OTH XKe
3aKJIIOUYEHHUs] BBITEKAIOT W3 aHalu3a H3MeHeHui cooTHomeHus HY/BY KOMIOHEHTOB.
Hanuuue HapylieHuii MeEXaHU3MOB HEHWPOHAJIBHOIO KOHTPOJS TAaKXKe OTPaXkaeTcs B
W3MEHEHUN CYTOYHBIX Kojiebanuii RR-muTepBanmoB [91], a Takxke BapsupoBanuss BU u HU
CIEKTPALHBIX KOMIOHEHTOB [91, 92] B TedeHue MepHOJOB BPEMEHHU, KOIEOIIOMIMXCS OT
JHEH 710 HeJlelb MOCie OCcTpoi a3kl 3a00yeBaHus. Y mepeHecmmx ocTpblii UM manueHToB ¢
oueHb cHIkeHHON BCP ocHOBHas yacTh OCTATOYHOM 3HEPIMM pacIpeleieHa B Juana3oHe
OHY wHmxke 0.03 I'm ¢ He3HAYWTENbHOW [OJEH, NPUXOIALICHCS HA JbIXaTeJIbHO-
oOycnosnennblii BU kommnonenT [93]. /laHHble XapaKTEPUCTHKHU CIEKTPAIBLHOTO MPOQHIIs
CXO0XHM C HaOJI0aeMbIMM TpPU BBIPAKEHHON CepleYyHOW HEIOCTaTOYHOCTH WIJIM TOCie
Mepecagku Cepia W, BEPOSTHEE BCETO, OTPAKAIOT JTUOO CHIDKEHHYIO BOCIPHUHUMYHUBOCTH
OpraHa-MUIIEHU K HEPBHBIM BIUAHUAM [82] WM HACHIIAIONIMM BIUSHUEM IMOBBIIIEHHOTO
CHUMITaTUYECKOT0 TOHYCa Ha CHHYCOBBIH y3ein [28].

Jluabemuueckas nevponamus

B cnydasx acconmuupoBaHHOW C caxapHBIM THAOCTOM HEMpPONATHH, XapaKTePU3YIOIICHCs
HapyIIEeHUSIMH (QYHKIHMOHUPOBAHUS MEIKUX HEPBHBIX BOJOKOH, CHHMXXEHHS BPEMEHHBIX
napameTpoB BCP Hecer B cebe He TOIBKO MPOTHOCTH YECKH HETATHBHYIO HH(OpPMAIIHIO, HO
U IpeaBapseT KIMHUYECKHE MPOsBICHUs BereTaTuBHOU Heipomnatuu [94-97]. CooOuianock



TaK)Xe€ O BBISBIIEHHH IIOHIKEHHOH aOcomroTrHod Momuocth HY m BY kxoMmoHeHTOB B
KOHTPOJIMPYEMBIX YCIOBUAX Y AUA0ETHYECKHX MAIMEHTOB 0€3 MPH3HAKOB BEreTaTUBHOM
Heiiporratun [96]. Ognako mpu paccmorpenuu ortHomenus HY/BU komMmnoHeHTOB win
BBIPAKEHUSI 3TUX MapaMeTpPOB B HOPMAJIM30BAHHBIX €IUHULAX TOCTOBEPHBIX pa3Iudvil B
CpPaBHEHUHU C KOHTPOJIbHOW T'PYMIION BBISBUTH HE yAalOCh. TakuM 00Opa3oMm, BEPOSTHO, YTO
HayalbHbIE TMPOSIBICHHUS OSTOM Helpomatuu 3arparuBaroT o0a 3¢(depeHTHBIX 3BeHa
BEreTaTUBHOM HEPBHOM cucTeMsl [96, 98].

Tpancnaanmayus cepoya

Y OGonpHBIX, HEAABHO MEPEHECIIUX MepecaaKy cepiila, HaOMI0AaeTcs OYeHb BBIPAXKEHHOE
camkenne BCP 6e3 oT4eTIMBOro BBIJCIECHUSI CHEKTPAaIbHBIX KOMIOHEHTOB [97, 99, 100].
[losiBieHHEe  OTHENBHBIX  CHEKTPANbHBIX KOMIIOHEHTOB y  HEKOTOPBIX IallMEHTOB
paccmaTpuBaeTCsl Kak OTpaXKeHME Ipolecca cepaeuHoi penmHHepBauuu [101]. Ona moxer
BO3HUKATh yXe depe3 1-2 rona mocie onepaluuyd U OOBIYHO OTHOCUTCS K CHMIIATUYECKOMY
3BeHy. Ha camom ferne, y HEeKOTOPBIX OONBHBIX MOCJE TPAHCILIAHTAIMU CEPJIa OTMEYAIach
Koppemsauus Mexay dyactoroi asixanus u BU komnonentom BCP, cBuaeTenbCTBYS O TOM,
9TO B NPOUCXOXKICHUU CBSI3aHHBIX C peCHUpanuell PUTMHYECKHX KoJeOaHWH MOTyT
y4acTBOBaTh M ME€XaHM3Mbl HE HEpBHOTO Xapakrtepa [100]. ITosBisromuecs: cBUAETEIHCTBA
BO3MOXXHOCTH HJCHTH(PUKAIUU TAlKUEHTOB C YIPOXKAIOIMICH peakiHueld OTTOPKEHHUS 10
n3MeHeHusim BCP  MoryT mnpeactaBisiTh KIMHUYECKHMH HHTEPEC, HO HYXKIAIOTCA B
JATbHEHIIIEM TIOITBEPKIACHUH.

Jucghynkyus muoxapoa

VY manweHToB C CepACYHOM HEIOCTAaTOYHOCTBIO YCTOWYMBO HaOmromaeTcs cHmwkenue BCP
[24, 78, 81, 102-106]. Ilpm 5TOM COCTOSIHUH, XapaKTEPU3YIOIIUMCS MpPU3HAKAMU
CUMIIaTUYECKON aKTUBALlMU, TAKUMHU KaK y4allleHUEe CEpI€YHOT0 pUTMa U BHICOKMM YPOBHEM
LHUPKYJIUPYIOIUX KaTeXOJIaMHHOB, COOOIICHHS O B3aMMOOTHOIICHUSX MEXKIY U3MEHEHUSIMU
BCP u crenenpro 1€BOXKETYJOUKOBOM AUCHYHKIIUA HOCIT MPOTUBOPEUUBLIN xapakTtep [102,
104]. B camom pnene, B TO BpeMsl KaK YMEHBIICHHE BPEMEHHBIX XapakrepucTuk BCP
COOTBETCTBYET TSDKECTH 3a00JieBaHUS, B3aUMOOTHOIICHHSI MEXAY CHEKTPAIbHBIMU
KOMIIOHEHTa MU U TIOKa3aTelsIMH JKeTyJIO0YKOBOM aucPyHkuuu Oonee CiloxHbL. Tak,
HampuMmep, y OOJibIIMHCTBAa OOJIBHBIX B Jajieko 3amefmeld Qase 3a0oyieBaHUS U PE3KO
camkeHHoii BCP HY kommoHeHT BooOIe HE BBIABISAETCS, HECMOTPS Ha KIMHUYECKHE
MPU3HAKN CUMIIATUYECKOM aKTUBalUuu. TakuM 00pa3oM MpPEeJCTaBISETCS, YUTO B COCTOSHUSAX,
XapaKTEePU3YIOLIUXCS YCTOMUYMBOM M HE BCTpPEYAIOUIEH CONPOTUBIICHUS AaKTUBALMEH
CUMIIaTMYECKOTO 3BEHA, YYBCTBUTEIBHOCTb CHHYCOBOIO Y3Jla K HEPBHBIM BIHSHUAM
CyliecTBeHHO cHikaercs [104].

Tempannezus

Y naumeHTOB ¢ XPOHMYCKON MOJHOI 0JI0KAI0il CIIMHHOIO MO3ra B BepXHeM
merHoM otaesie 3(QpdepeHTHbIe BaryCHble M CHMIIATHYECKHE BOJIOKHA,
HUHHEPBUPYIOLIIHE CHHYCOBBIH Yy3e€J OCTAlTCHd MHTAKTHbIMH. OIHaKo
CNIUHAJIbHbIE CUMNATHYECKHE HEHPOHBI He HAXOAATCH IO MOAYJIMPYHOIIMM
KOHTPOJIMPYOIIMM BJHMSAHHEM W, B OCOOCHHOCTH, MOX BJIHMSHHEM
CYIPACIMHAJBHbIX MHIHOUpYOLIMX BJUSAHUN Oapopeduekca. Ilo 3toi
NMPUYKMHE TAKHE MAIUEHThI NPEACTABIAIT 000l YHUKAJIbHYI KIMHUYECKYI0
MO/IeJIb, MO3BOJISIIONIYI0 OLCHUBATH BKJIAJ CYyNPACIMHAJIBLHbIX MEXaHU3MOB B
ompeaeeHMe CUMNATHYECKON AKTHBHOCTH, OTBETCTBEHHOM 3a HU3KO-



yacToTHble KkoJed0anuss BCP. Cooomanaoch [107], uto HY kxoMmoHeHT He
BbISIBJISIETCS Yy OOJIbHBIX ¢ TeTpaluierneil, npeanojarasi KpUTUHYECKYI0 POJib
CYNPACNUHAJIBHBIX MEXaHM3MOB B ONpeaeJeHn puTMOB Ha yacrorax 0-1 I'm.
B 1aByX HegaBHMX HCC/IeI0BAHMAX, OJHAKO, ObLIO mNoOKa3zaHo, yro HY
KOMIIOHEHT BbIABJsVIcE B BCP u koJsie0aHusix aprepuajbHOr0 JAaBJICHUSA Y
HEKOTOPbIX manueHToB ¢ Terpamiaerueii [108, 109]. B To Bpems kak Koh et al.
[108] yBsazbiBaror HU koMmoHeHT ¢ BarycHbIMU Moayasuusamu BCP, Guzetti
et al. [109] cBS3BIBAIOT €ro ¢ CHUMIATHYECKOW AKTHBHOCTBIO BCJIEACTBHE
3aJiep:KKH, ¢ KOoTOopod HYU KOMIOHEHT MOSABJAETCH IOCJIE IOBPEKICHUSA
CIIUHHOTO MO3ra, MNpeamnoJjaras BO3HMKHOBEHHE CIHMHAJIBHBIX PHTMOB,
CIMOCOOHBIX MOJYJIUPOBATH CUMIIATHYECKY IO HMITYJIbCALMIO.

Himenenua BCP npu pa3nuunvix emeuiameibCmeax

[TonsiTkn Bo3aelicTBoBaTh Ha BCP y nepenecuinx UM ocHOBBIBaroTCS HA MHOTOUHMCIIEHHBIX
HaOJIOACHUAX, CBHUJCTEIbCTBYIOIIMX O Oosiee BBICOKOM CMEPTHOCTH IAlMEHTOB B
NOCTUH(GAPKTHOM TNepuoje IpH HAJIWYUM BbIpakeHHOro cHuwxkenus BCP [93, 110].
[Ipeanonaraercsi, 4To BMemaTeNb CTBa, yBenuuupatoume BCP, MoryT HOCHTH 3aluTHBIN
XapakTep B OTHOILIECHUU BHE3AIHON CEpIAEYHON CMEPTU U CEPAECYHON CMEPTHOCTU B LIEJIOM.
Hecmotpss Ha TO, 4TO Takas NpPEANOCHUIKA BHEIIHE JIOTUYHA, OHAa COAEPXKHUT B cebe
OIaCHOCTb, MOCKOJIbKY BEJIeT K HM Ha YeM HE OCHOBAHHOMY JOMYLICHHUIO, YTO MOAM(UKaLus
BCP HenocpeACTBEHHO CBsi3aHa C IMPOEKTOPHBIM JEWCTBHEM Ha Cepjlle, YTO caMo Mo cebe
eme He gokazaHo [111]. Llenpto sBiseTcs yIydllIeHHE SIEKTPHUECKON CTaOMIBHOCTH
cepaua, BCP sBnsercs nuib MapkepoM BereTaTUBHOW akTMBHOCTU. HecMoTps Ha pacrtyiiee
B3aMMOIIOHMMAHHUE OTHOCHUTEIBHO NMPOECKTOPHOW POJIM YBEJIWYEHHs BaryCHOM aKTUBHOCTH
[112], emre HeU3BECTHO MO KAKUX MPEACIIOB €€ (WIM €€ MapKepbl) CleayeT YBEIUYUBATH B
LEJSIX JOCTUKEHHSI ONTUMAJIBHOM 3aIUTHI.

bema-aopenepeuueckas bnoxkaoa u BCP

JanHeie oTHOCHTENbHO OHddekra Oera-OmokatopoB Ha BCP y mepenecimx WM Ha
yausieHue orpanndensl [ 113, 114]. HecmoTpst Ha cTaTUCTUYECKH TOCTOBEPHOE YBEIUYEHHE,
B JECUCTBUTEIBHOCTM H3MEHEHMsI SIBISIOTCS BechbMa yMepeHHbIMH. Crenyer, OJIHaKo,
OTMETHTh, UTO OeTa-Oj0kaga mpenorBpaiiaeT noabeM HY KoMIOHEHTa B yTpeHHHE 4achl
[114]. V Heanecte3upoBaHHBIX coOak mocie M Geta-6mokaropsl He u3mensuim BCP [115].
HeoxunanuslM HaOmogeHUEM SBWJIOCH TO, 4TO J0 pas3Butus MM Oera-O1o0kaTopsl
yBenuuuBaii BCP TOJIBKO y JKMBOTHBIX, OTHECEHHBIX K TIpyNIEe HHU3KOIO pHUCKa B
OTHOIIIEHWW CMEPTHU OT JIETATBHBIX apUTMUN B TOCTUH(apKTHOM miepuoze [115]. 3To moxer
CITy’KATh OCHOBOM HOBOTO TIOJIX0/1a K CTpaTu(uKa IIUH MOCTUH(HAPKTHOTO PHCKA.

Aumuapummuueckue npenapamsoi u BCP

B Hacrosimee Bpemsi umeercs HH(OpPMALUSg OTHOCUTEIBHO HECKOJBKMX aHTHAPUTMHUKOB.
Otmeueno, uro npomnadeHoH u QuiekauHUI (HO HE aMUOJAPOH) YMEHBIIAIOT BpPEMEHHBIE
xapaktepucTuk BCP y manueHToB ¢ XpOHUYECKUMH KETyT0YKOBBIMU aputmusimMu [116]. B
npyrom uccnenaoanuu [117] nponadenon ymensiman BCP u nogasnsimn HY koMIOHEHT B
Oonpielt crenenu, yeM BY, mpuBoas K cyliecTBEHHOMY yMeHbIeHHto otHomeHuss HY/BY
KOMITOHEHTOB. bonee kpymHoe uccnemoBanue [118] mokazano, uto (iekamHUA, a TaKKe
SHKaWHUJ U MOpuLM3uH, cHxkanu BCP y noctuHpapKkTHBIX O0IBHBIX, OJHAKO HAOIIOIEHUE
HE BBISIBUJIO KOPPEJSIIIAA MEXKIY STUMH H3MEHEHHUSIMH ¥ CMEPTHOCTBIO. TakuM 00pazom, psij



AHTUAPUTMHU YECKUX IMPENapaToB, aCCOLUUUPYEMBIX C YBEITUYCHUEM CMEPTHOCTH, CIIOCOOHBI
camkate BCP. OgHako HeW3BeCTHO, UMEIOT 1 3Tu u3MeHeHus BCP kakoe-nmubo mpsimoe
MMPOTHOCTUYECKOE 3HAUCHHE.

Ckononamun u BCP

Huskue 10361 610KaTOPOB MYyCKapUHOBBIX PEIENITOPOB, TAKMX KaK aTPOMUH M CKOMOJIAMUH,
MOTYT MPHUBOJUTH K MapaJoKCaTbHOMYy YBEITUYEHHIO0 (P(EepeHTHON BaryCHOW aKTHBHOCTH,
MPOSABISAIONIEMYCSI B YPEKEHHMHM  4YacTOThl  CEpJCYHBbIX  COKpamieHuil. IddeKTb
TpaHCIEPMAIBHBIX ()OPM CKOMOJIAMUHA HA MOKa3aTely BaryCHOW aKTUBHOCTH Yy OOJBHBIX B
panHeM mnoctuH(apkTHOM mnepuoae [119-122] um OGONBHBIX C 3aCTOWHON cepaeyHOM
HEIOCTaTOYHOCTBIO [123] m3ywanuch B psne uccienoBanuil. CKOMOJaMUH 3HAYUTEIBHO
noBbimmaer  BCP, cBugeTensCTBYsST O TOM, 4YTO (JapMaKoJOTH YeCKas MOIYJISIHS
HEHPOHATBHONW AaKTUBHOCTH CKOTIOJAMH HOM MOXeT 3(PQPEKTUBHO YBEIUYHBATH BAryCHYIO
akTUBHOCTb. OnHAKoO JonarocpoyHas 3¢(GEeKTHBHOCTh TaKOTO JICUEHUsS €lle He U3ydasach.
Bonee toro, B skcrepuMeHTax Ha cobakax HU3KHUE JO3bI CKOTIOJaMHHA HE MPE0TBpAIIain
(UOPUILIALINIO KETYJOYKOB, 00YCIOBIEHHYIO OCTpo# uieMueit nocine UM [124].

Tpombonuszuc u BCP

Dddext Tpombommszuca Ha BCP (onennBaemsiii mo pNNS50) Obut onpeneneH y 95 60bHBIX
nocie ocrporo MM [125]. BCP mnoBeimanace yepe3 90 MuHYT mocie TpomOoiu3uca y
MAIMEHTOB C BOCCTAHOBJICHHOM MPOXOJUMOCTBIO MOpakeHHOU apTepuu. OIHAKO aHATU3 HE
BBISIBIJI JOCTOBEPHOCTH PA3IU4Hi mocie 24 yacoB HaOIIOICHHUS.

Quzuueckue ynpadxcruenus u BCP

dusmyeckne ynpaxxHeHUss MOryT CHU3UTb YacTOTy BHe3anHoOW ceppeyHon cMmeptn u obLLyto
CMEPTHOCTb OT CepaedHo-cocyancThix 3aboneBanun [126]. CuuTaeTcsi, perynsipHble
TPEHMPOBKN Takke CNOCOOHbl WM3MEHATb BeretatmBHbld ©OanaHc [127, 128]. HegasHo
onybnukoBaHHaa aKcnepuvMeHTanbHas paboTa, OpUMEHTMPOBaHHas Ha OueHKy addekTa
dU3NYECKNX YNPaXKHEHUA Ha MapKepbl BaryCHOW akTMBHOCTW, OAHOBPEMEHHO MO3BOMMUNA
OLEHUTb M3MEHEHUs1 arnekTpudeckon ctabunbHocTn [129]. Cobaku, OTHECeHHble K rpymnne
BbICOKOrO puUCKa B CBS3W C pasBuTMEM OUOPUNNALMKM KEenyaoukoB BO BPEMS OCTPOW
MUOKapAvanbHOW nwemumn, 661N paHaoMU3NPOBaHbl B rpynnbl 6-HeaenbHoro HabnwoaeHus, B
OOQHOM W3 KOTOPbIX PErynspHO MNPOBOAMMUCE TPEHMPOBKM, a B OPYron TPEeHUpPOBKaM
npegwectso Ban nepuog nokoda B knetke [129]. [Mocne TpeHupoBok BCP (SDNN)
yBenuumeanacb Ha 74% 1 Bce XUBOTHblE NEePEeHecnn HOBbIN UleMUdecknin Tect. dusmyeckue
YyNpaXKHEHNs1 TaKkKe CNOCOOCTBYHOT BOCCTAHOBMEHUIO (PU3NOMOrMYEC KMX CMMMATO-BaranbHbIX
B3aMMOAENCTBUA, KaK 3TO MOKa3aHO Ha npumMepe MOCTUHAAPKTHbIX 6onbHbIX [130].

KiiuHnyeckoe npuMeHeHMe BapualdeJbHOCTH CePAeYHOro
puTM™ma.

Hecmotpst Ha To, uro BCP sBisimack mpeaMeToM MHOXKECTBA KIMHUYECKUX HCCIICIOBAHHM,
OpPUEHTUPOBAHHBIX HA UIIMPOKUM CHEKTP KAPAUOJIOTHMUYECKUX M HE KapAHOJIOTHYEC KHUX
3a00/IeBaHU W KIMHUYECKUX COCTOSIHUN, KOHCEHCYC B OTHOIICHHH MPAKTUYECKOTO
npumenenus BCP B meaunuHe ObUT JOCTUTHYT JIMINh B OTHOIIEHWH JNBYX KIMHUYECKUX
cueHapueB. CHmxenue BCP MoxkeT MCronb30BaThes B KAYECTBE MPEIUKTOpPA PUCKA TOCIIE
ocTporo nH(papKkTa MHOKap/a 1 KaK paHHUN PU3HAK Pa3BUTHS 1Ha0eTHUECKON HeMpomaTuu.



Ouenka pucka nocjie 0Cmpo2o uH@papkma muokapoa

Tot dakr, uTo y GONBHBIX MOCIE MEPEHECEHHOTO OCTPOro MH(apKTa MUOKapaa OTCYTCTBHE
JIBIXaTEIbHOM CHHYCOBOM apUTMHMM aCCOLIMUPYETCS C YBEIMYEHHEM BHYTPUOON HUYHOU
cMepTHOCTH [12] siBuiics mepBbIM B IeloM psige Habmopenuit [16, 93, 131], xoropsie
IIPOAEMOHCTPUPOBA JIM MPOTHOCTUYECKYIO 3HAUYUMOCTh olleHkH BCP g mpentudukanun
MAIMEHTOB IPYTIITHI PUCKA.

[Tonmxennas BCP sBnseTcss 3HAYUMBIM MPEAUKTOPOM CMEPTHOCTH M ApPUTMHUYECKUX
OCJIOKHEHUHN (HampuMep, CHMITOMATHYECKOW YCTOWYMBOM KEITyJOUYKOBOW TaxXWUKapIuu) y
ManueHToB, nepenecuux octpeii UM [16, 131] (Puc. 8). [IporHoctuueckas 3HaYUMOCTh
BCP w©e 3aBucur oT JApyrux (akTopoB, HCHOIB3YEMBIX Il CTpaTHUKAIMH
NOCTUH(APKTHOTO PHCKa, TAaKUX KaK MOHIKEHHAs (ppakiust BHIOpOCa JIEBOTO JKEIyH0uKa,
MOBBIIICHHAS KTOMMYECKasl >KEIIyJOYKOBAasl AKTUBHOCTh M HAJIWYME MO3THUX KEITYJIOYKO
BBIX MTOTEHIIMAJIOB. B 1ensx mporHo3upoBanus o0IIei cMepTHOCTH IeHHOCTh BCP cpaBHUMa
C LEHHOCThIO TOKa3aTens (Gpakiuu BbIOpoca JIEBOTO KEIyJO04yKa, OJHAKO MPEBBIIIAET €€ B
OTHOILIEHUU TPOTHO3MPOBAHUS HapyLIEHWH puTMa (BHE3alHas cepjeyHass CMEpTh U
XKeMyIouKoBast Taxukapaus) [131]. DTo mo3BOJISIET CIEKYIMPOBATh OTHOCUTENH HO TOTO, UYTO
BCP siBnsieTcst 601ee 3HAUUMBIM TPEIUKTOPOM CMEPTHOCTH OT apUTMHH, YeM CMEPTHOCTH,
He 00yCJIOBJICHHOW HapylIeHUsMH puTMa cepana. OaHako yetkux pasnuuuii mexay BCP y
MAIMEeHTOB, YMEPIINX BHE3alHON M He BHe3amHo mnocie octporo MM, moiydeHo He ObLIo.
Tem He MeHee, ’TO MOXET OBITh OOBSICHEHO OCOOCHHOCTSIMU OTPEIEICHUS BHE3AITHOM
cepaeuHoit cMeptu [132], koTOopoe BKIIOUaeT B cedsl HE TOJIBKO CMEpPTh OT HAPYIICHHN
puTMa cepana, HO U (aranbHble PEeHMH(APKTHI U APYTHUE OCTPhIE CEpPAEUHO-COCYIUCTHIC
HapyIICHHUS.

3HaYMMOCTh OOIIETPUHATOrO aHATW3a BPEMEHHBIX M YACTOTHBIX XapaKTEPUCTHK ObLIa
BCECTOPOHHE M3Y4Y€HAa B HECKOJbKHUX HE3aBUCHMBIX IPOCHEKTUBHBIX HCCIEI0BaHU SX,
OJIHAKO BCJEJICTBUE HCIOJB30BAaHUS ONTHUMU3MPOBAHHBIX IOTPAHUYHBIX  BEJIMYUH,
ONpEACIAIOIMX HOPMaibHYy!0 U CHWKeHHYro BCP, 3Tu umccienoBaHust MOTYT HECKOJIBKO
MepeorieHNBaTh NMporHocTuueckyro nennocts BCP. Hecmotpst Ha 3TO, M3-3a JOCTaTOYHOTO
o0beMa HCCIEOBAaHHBIX MOMYJSALUM JOBEPUTENbHbIE WHTEPBAIbl TAKUX IOTPAHUYHBIX
BEJIMYMH JIOCTaTOYHO y3KU. TakuMm oOpazom, Kputepuu aHanusa 24-dacosoii BCP, a umMenHo
SDNN < 50 mc u tpeyronbnbiii naaekc BCP < 15 mns BelpakeHHOro cHukeHuss BCP wnn
SDNN < 100 mc u TpeyronbHblii uHaeke < 20 mist ymepeHHo cHukeHHoi BCP, moryT ObITh
LIMPOKO MPUMEHUMBI.

HeussectHo, MoryT s pasnuunble nokasarenu BCP (Hanpumep, ompeneneHue KpaTko- U
JOJITOCPOY HBIX KOMIIOHEHTOB) COYETAThCSl B MYJIbTUBAPUAHTHOM aHAIM3E ISl yIIydIICHUS
cTpatudukanuu noctuHdap KTHOTO pucka. CyliecTByeT OJHAKO KOHCEHCYC B OTHOIICHHH
TOr0, YTO COUETaHue Apyrux nokazareneit ¢ BCP aBnsercs, mo-BUANMOMY, U3JIUAILIHEH.

Hamoquumozu%cxue acneknmiol.

K mHacrosimiemy BpeMeHHM HE YCTAaHOBJIEHO, sBiseTcs U cHUkeHHas BCP wyacTeio
MCXaHHU3Ma, OTBCTCTBCHHO I'0 34 YBCIIMYCHUC HOCTI/IH(I)apKTHOf/'I CMCPTHOCTHU, HJIM KC ITO
MPOCTO MapKep HEOJArompusITHOrO NpPOrHo3a. JlaHHBIE CBUAETEIBCTBYIOT O TOM, 4TO
noumxkennast BCP He sBiagercsa MMPOCTBIM OTPAKCHUCM MMOBBIIICHHOT'O CUMIIATUYCCKO I'O UJIN
CHIDKEHHOTO BaryCHOTO TOHYcCa, 00YCJIOBJIEHHOTO CHHKEHHUEM COKPAaTUMOCTHU KEITyAO0UYKOB,
HO TaKXC XapaKTCpusy CT IMOHMKCHHYIO BAryCHYIO AaKTHBHOCTL, KOTOpasd HAXOAWUTCSA B
TECHOM CBSI3M C TATOrE€HE30M JKEIIYJIOYKOBBIX APUTMHUN M BHE3AITHOM CEPACYHOM CMEPTH
[112].



Oyenxa BCP ona cmpamugukayuu pucka nocie ocmpoz20 uHghapkma muokapoa

Tpamummonno BCP, ucnonp3yemast mist crparudukanuu pucka nociae OMM, oneHuBaercs
1o 24-gacosoii perucrpanuu. BCP, usmepennas no xoporkum 3anucsam IKI', Takxke HeceT B
cebe MPOTHOCTUYECKYI0 MH(poOpManuio i crpatuduka muu pucka nocie OUM, omgaako
SBJIAECTCSA JIM TAKOM METOJ| CONOCTaBMMBIM IO 3HAYUMOCTH C 24-4acoBOW perucTpanuen
octaercst Heu3BecTHbIM [133-135]. BCP, oueHeHHas o KOPOTKUM 3JIEKTpOKapaArorpaMmmam,
CHIWKEHa Yy OOJIbHBIX W3 TpPYIIbl BBICOKOIO pHCKA; MPOrHOCTUYECKAs 3HAYUMOCTh
cumxenHoit BCP pacteT ¢ yBenmW4eHHEM UIMTEIBHOCTH PETHCTpaldd. Takum 00pa3om,
UCTOJNb30BaHUE  24-4aCOBBIX  pErucTpaldii  MOXET  ObIThb  PEKOMEHAOBAaHO  JUIs
cTpaTu(UKanMOHHBIX ucchnenoBanuid mociae OHWM. C  agpyroil  CTOpOHBI, aHAIU3
KpPaTKOBPEMEHHBIX 3alUCE MOYKET HCIIOJIb30BaThCs I MEPBUYHOIO CKPUHMHIA OOJIBHBIX,
nepexuBmux OMM [136]. Takas olleHKa MMEET CXOJHYIO YyBCTBUTEIHHOCTh, HO Oojee
HU3KYIO CHEHU(PUUHOCTh A MPOTHO3MPOBAHUS BBICOKOIO PHUCKA IO CpaBHEHHIO C 24-
yacoBoi peructpauueiit BCP.

Cnexrpanbsbiii ananu3 BCP y 6onbHbix, nepexusmux OMM, npennonaraer, uro OHY u
YHY koMMIOHEHTHI 00JIaZialoT BBICOKOW MPOrHOCTHYECKOM IeHHOCThIo [93]. Ilockombky
(hU3MOIOTHYECKUI CMBICIT STUX KOMITOHEHTOB HEW3BECTEH M OHHM COCTaBIAIOT A0 95% oT
o0111ell MOLITHOCTH B aHAJIM3€ BPEMEHHBIX XapaKTePUCTHK, UCIIOIb30BAHUE WHANBUIYATbHBIX
cniekTpaiabHbIX KomMmoHeHTOB BCP st crpatudukanum pucka nocie OVM sBisieTcst He
Oosiee 3HAUMMBIM, YEM aHAIMU3 TEX BPEMEHHBIX MapaMeTpoB, KOTopble oneHuBaioT BCP B
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Puc. 8. KymynaruBHbIi ToOKa3arens BbDKHBaeMocTH manueHtoB nocie MM. Ha rpaduke (a) mokasana
BBDKHBAEMOCTb, CTPAaTH(HUINPOBAHHAS B COOTBETCTBHHU ¢ 24-dacoBbIM nokazaterneM SDNN Ha Tpu rpymnmsl no
ypoBHsiM 50 u 100 mc. (BocnpomsBomurcest ¢ paspemenus [16]). Ha rpaduke (b) mokazaHbl aHAIOTHYHEIC
KpHBBIE, CTPaTU(QHUIIMPOBAHHBIE B COOTBETCTBHH C 24-4acOBBIM TPHAHTYJSIpHBIM HHAEKkcoM BCP 1o ypoBHAM
15 u 20 enunun (manasie St. George's Post-infarction Research Survey Programme)

Junamuxa BCP nocie ocmpozo unghapkma muokapoa

[Tepuona Bpemenu nocine OVIM, B Teuenune koroporo cumxenue BCP mocturaer HauBbicHiei
MIPOrHOCTUYECKONW 3HAYUMOCTH, HE OBbLI JTOJKHBIM 00pa3oM uccienoBaH. HecMmoTps Ha 370,
MPUHATO cuuTaTh, uTo BCP cnenyer oneHuBaTh HE3a10JIr0 EPE BHIMUCKON U3 CTallMOHApa,
T.e. MpUOIM3UTENbHO Yepe3 1 Hepemio mocie uHbapkTa. Takas pekoMeHAAlUs XOpOIIOo
BIIMCHIBACT CSl B CTAHJAPTHYIO OOJILHUYHYIO MPAKTHKY, KACAIOIIYIOCS BEACHHS MAICHTOB,
neperecmnx ONM.

BCP cumxaercs Bckope nocie OVM 1 HaumHaeT BOCCTaHABIUBATHCS B TEUCHHE HECKOJIBKUX
Henenb. BocctaHoBneHne nocTUTaeT MakcumMyma (HO HE BO3BpAIaeTCsl K UCXOIHOMY) Yepe3
6-12 mecsmes nocne OUM [91, 137]. Onenka BCP kak Ha panneit cragun OUM (uepes 2-3
IHS) , TaK W TIepe] BBIMUCKOW W3 OonbHHIBI (depe3 1-3 Hemenw), HeceT B ceOe BaXKHYIO
nporHoctu udeckyro uHpopmanuto. BCP, onenennas mozxe (depe3 1 rox mociae OUM),
TaK)K€ MPOTHO3UPYET CMEPTHOCTh B JaibHelmeMm [138]. Pe3ynabTarhl sKCIEpUMEHTOB Ha
YKUBOTHBIX MPEANOJAratoT, 4To CKopocTh BoccTaHoBiie HUst BCP nocie OUM koppenupyert ¢
pUckoM B nanbHeimem [115].

Hcnonvzoeanue BCP ons mHo208apuaHmuou cmpamugukayuu pucka

IIpornoctuyeckas 3naunmocts BCP camoii o cebe BecbMa ymepeHHa, OHAKO B COUETaHUU
C JpYrMMH METOAMKAMHM OHa CYIIECTBEHHO YBEIMYMBAET CBOIO IMOJOXKHUTEIHHYIO
MPOTHOCTHYECKYI0 TOYHOCTh B KIMHHUYECKH BAXKHOM JHMANa30HE YYBCTBHTEIBHOCTH (25-
75%) B OTHOILIEHUU CEpJCYHON CMEPTHOCTU U HapylieHui purMa (Puc. 9).

Coo0mianoch, YTO MOJIOKUTENbHASI MPOTHOCTU 4YECKash TOYHOCTh YBEJIMYMBAETCA 3a CUET
coyetanust BCP co cpenneil 4yacToToi cepieuHbIX COKpalleHuH, (hpakiuen BIOpoca JeBOro
KEJIyA04YKa, YaCTOTOM SKTOMMYECKOM KEJIyJ04YKOBOW aKTHBHOCTH, mnapamerpamu OKI
BBICOKOTO pa3pelleHusl (HalpuMep, HaJM4YMe WIM OTCYTCTBUE MO3JHMX MOTEHLUAIOB) U
JAHHBIMM  KJIMHWUYECKoro oobcmemoBanus [139]. HewsBectHO oaHAKo, Kakhe U3
JIOTIOJTHUTENIbHBIX CTPAaTU(PHUKAIMOHHBIX (PaKTOpoB Haubojee 3HAYUMBbl B MPAKTUKE U
Hanbonee mpuemsieMbl Uit kKoMmOmHanmu ¢ BCP minst MHOTOakTOpHOW CTpaTH(HUKAIuN
pucka.

Jlnist TOCTHKEHUsT KOHCEHCyca U BBIPA0OTKU peKoMeHaanuii no couerannio BCP ¢ npyrumu
MPAaKTUYECKH 3HAYUMBIMHU TI0Ka3aTeIMA HEOOXOJWMO TPOBEIACHHWE CHCTEMAaTHYECKUX
MHOT'OBApHAHTHBIX HCCIEIOBaHUN 1Mo cTpaThdukauuu pucka nocie OMM. Hyxnaercs B
W3YyYEHUH IETBIA PSJl aCHEeKTOB, HENPHEMJIEMBIX JUII MOHOBAapHAaHTHOW CTpaTH(HUKAINN
pHUCKa: HEU3BECTHO, HACKOJIBKO MOAXOAAT JJIsi MHOTOBapMAHTHOIO aHaJIW3a IOTPAHUYHBIE
MOKa3aTeH, SBISIONINECS ONTUMAIBHBIMU JJIS1 OTACIBHBIX (PAKTOPOB PHCKA IO pe3yJibTaTaM
MOHOBApUAHTHBIX  HcCileqoBaHUH. BeposTHO, HEoOXOAWMBI  aHaIM3  Pa3JIMYHBIX
MHOTI'OBAPHAHTHBIX COYETAHUM U1l ONTUMHU3ALMHU IPOTHOCTUYECKON TOYHOCTH B PA3IMYHBIX
JIana3oHax 4yBCTBUTENbHOCTH. CielyeT OLEeHUTh CTyleHYaTble CTpAaTeTuy JJIs BBIPAaOOTKU
ONTUMAJIBHBIX ITOCJIEI0BATEIBLHOCTEN ITPOBEACHUS JUATHOCTUYECKUX TECTOB, UCIIONIb3YEMBIX
B MHOT'OBapHaHTHOM CTpaTU(UKAIUH.



Pe3stome u pexomenoayuu no unmepnpemayuy RPOSHOCMUYECKOU 3HAYUMOCMU NOHUICEHHOT
BCP nocne ocmpoeo unghapkma muokapoa

[IpuBenenHy1o HUXe MHOOPMAIMIO CIIEAYET YUYUTHIBATh MPU UCHOIb30BaHUH oueHku BCP B
KIIMHAYECKNX WCOBITAaHUSAX W/WIA HWCCIEIOBAHUSAX C YYacTHEM IallMEeHTOB, NEPEHECIINX
OUM.

Cumxennass BCP sBnsercs HE3aBUCUMBIM OT JPYTUX HW3BECTHBIX (DaKTOPOB pHUCKA
MIPEIUKTOPOM CMEPTHOCTU U APUTMHUUECKUX OCIIOKHEHUN.

JIOCTHTHYT KOHCEHCYC B OTHOWIeHHH TOro, uto BCP ciemyer oneHWBaTh MpUOIU3UTEIHLHO
gyepe3 | Hemenro mocie nHpapkTa.

Hecmotpss ma 1O uyto BCP, oneHeHHas 1Mo KOPOTKHM peTHUCTpalusiM, HeceT B cebe
oTpezieNieHHYI0 MPOTHOCTHYEC Kyto HH(popmalmio, ananu3 BCP 3a 24-yaca sBnsercs: 6oiee
3HAYUMBIM TNPEAUKTOPOM pucka. OIeHeHHas MO0 KpaTKOBpeMEHHbIM peructpaiusm BCP
MO>KET UCIIOJIb30BaTh Cs1 111 IEPBUYHOIO CKpUHUHTA BeexX nepeHecmnx OVIM.

Hu omma w3 wumeronuxcs wuHaekcoB BCP He oOnamaer OONbINEH MPOTHOCTHYECKON
nHpopmanueii, ueM BpemeHHbIe tokazatesn BCP, onenuBarone BCP B nmemom (T.e. SDNN
WIM TPEYroiapHbld uHAEKC). Jlpyrue mnokazarenu, Takue kak YHY kxommnoHeHT
CIIEKTPAJIBLHOTO aHalIM3a BCel 24-9acoBOM 3amucH, 00J1aIal0T CXOHON WH()OPMATUBHOCTHIO.
I'pynma BeICOKOro pucka MoxeT ObITh ompeneieHa mo SDNN < 50 mMc uiau TpeyroiabHOMY
nHaekcy < 15.

B  kJMHHYeCKH  mpHeMJIeMOM  JAUAana3’0oHe  YYBCTBUTEJb  HOCTH
NporuocTuyeckasi 3HauMMocTs BCP siBiisieTcsi CKPOMHO#, OTHAKO OHA BCe Ke
BbIllle, YeM JI000H Apyroil m3BecTHbIl (akTop pucka. /s yBeaudeHHst
nporuocruyeckoit 3Haunmoctu BCP Moxker couderarbess ¢ JAPYIrMMH
(pakTopamMu, OJHAKO ONTHUMAJIBHBIH HA0O0pP Takux (AKTOPOB PpHUCKA H
COOTBETCTBYIOLIHE KpHUTEpHH ere NPeaCTOUT BbIPAa00TATH.

Juaznocmuxa ouabemuueckoii Heliponamuu

BereratuBHas ~ HeliponmaTuisi,  SBJSIOMIAsCS  OCIOXKHEHHWEM  caxapHoro  auabera,
XapaKTepU3yeTcss paHHEW W JUCCEMUHHPOBAHHON HEUPOHAIBHOW JereHepanuel Malbix
HEPBHBIX BOJIOKOH KaK CHMIIATUYECKOro, TaK M Iapacummnarudeckoro TpaktoB [140]. Ee
KIIMHWUYECKHE TPOSBIICHUS TPEJCTABISAIOT M3 ce0s pa3HooOpasHble (YyHKIIMOHAIBHBIC
HapylIeHWsT W BKJIIOYAIOT B ce0s MOCTYpPAIbHYIO THUINOTCH3HMIO, MEPCUCTUPYIOULYIO
TaxUKapuIo, TIOTIUBOCTh, TaCTPOIApEe3, aTOHMUIO MOYEBOTO My3bIpsi U HOUHYyIO auapero. C
MOMEHTAa MOSBJIEHHUS KIMHHYECKOH CHMITOMATUKH AUa0ETHYECKOH  BereTaTUBHOMU
Heriponatuu ([IBH) oxxupmaemass cMepTHOCTh B TeueHHE cienyroumx 5 et coctaBuT 50%
[141]. Takum 0Opa3oM, BBISBICHHWE BEreTaTUBHOM MUCHYHKIMHM HA JOKIMHHYECKOM D3Tarie
BOXHO JUIsl CTpaTHUKa MU PHUCKA U TOcieAyromero jedeHus. Ilokazano, yto aHaiu3
Kpatko- u poiaroBpeMeHHoil BCP moxert ncnons3oBatbes s auarnoctuku [IBH [96, 142-
147].

B oTHomeHun manpeHTa ¢ HMOATBEPXKACHHOM niu mnoxpo3peBaemou JIBH cymectsyer tpu
Metofa anamu3za BCP, koropbie MOryt OBITh NpPUMEHEHBI: (a) MPOCThIE METOIUKU
untepBaiorpadpun RR y moctenmu OGompHOro, (0) aHaimM3 BPEMEHHBIX XapaKTEPHUCTHUK B
TEYCHHE ITUTEIILHOTO BpPEMEHHU, KOTOPBIA SBISETCS Ooliee YyBCTBHTEIBHBIM U Ooliee
BOCIPOU3BOJAMMBIM, YE€M aHaJU3 KOPOTKUX pErucTpauuil U (B) YacTOTHBIM aHaJM3,



OCYHIGCTBJUICMBH\/JI 0 KOPOTKHM 3alucsiM B IIOKOC H HOSBOJ’I?[IOIIII/IfI PasrpaHuvnuTb
CUMIIATUYCCKUC U TaPACUMIIATUYCCKUC HAPYIICHUS.

Bpemennvie xapaxmepucmuku, oyenugaemvle npu OIUmMenbHOU pecucmpayuu

BCP, paccuuranHas 1o 24-yacoBoil XonTepoBCKOW  3amucu, sBisieTcss — Oosee
YyBCTBUTEJIbHOW, YeM TIPOCTbIE MPHUKPOBAaTHBIE TECThl (Hampumep, npueMm BainbcanbBa,
OpTOCTAaTHYECKUI TecT U TiayOokoe apixanue [144]) B mmarHoctuke JIBH. HamGomprmmii
OTBIT HaKoIUIeH B oTHOIEeHUH MeToauk NN5O [144] u SDSD (cm. Tabmumy 1) [145]. Tlpu
ucnonb3oBanuu noacuera NN50 3a 24 yaca, rae 95% HWKHUN 1OBEPUTEIBHBIM UHTEPBAJ B
3aBUCUMOCTH OT Bo3pacta Bapbupyetrcs oT 500 mo 2000, mpuMepHO y TOJIOBUHBI OOJIBHBIX
I1Ma0eTOM BBISBIIIOTCS aHOMAJIbHO HHM3KHE IMOKa3aTenu. boiee Toro, mMeercs: 3HaUMMast
KOppEJsIUs MEXIy JA0Jeld MalMeHTOB C aHOMAJIbHBIMU pPACUETHBIMU IOKa3aTeIsIMH U
BBIPA)KEHHOCTBIO BET€TaTHBHOM HEHPOIIATHH, ONIPEAETIIeMO OOIETPUHATHIMI METOJAMH.

[Tomumo Oosiee BHICOKOW YyBCTBUTEIBHOCTH, aHAIN3 BPEMEHHBIX IOKa3aTeliel B TeueHue 24
yacoB Koppenupyer ¢ gpyrumu  uHaekcamu BCP.  IIpomeMoHcTpupoBaHa — €ro
BOCIIPOM3BOJMMOCTh M CTaOWIbHOCTH BO BpemeHM. llo anamorum ¢ mepenectmmmu OWMM
6onbHble ¢ JIBH Tarke mpenpacnosiokeHbl K HeONarompuATHBIM HMCXOJaM, TaKUM Kak
BHE3aIHasi CMEPTh, OJHAKO TporHocTHYeckas 3HaunmocTh BCP cpemm nmabeTtwkoB emie
HYKIA€TCsl B IIOATBEPKIACHUU.
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Puc. 9. CpaBHeHHE TOJNIOKXUTENBHBIX IPOTHOCTHYECKUX XapakTepucTuk BCP (crutomHele JMHUM) H
koMmOuHarmii BCP ¢ ¢pakiueit BeiOpoca jgeBoro xenyaodka (mrpuxossie iuaun) u BCP ¢ ¢pakuueit BoiOpoca
JIEBOTO JKEJIyJJOYKa M YHMCIOM OSKTONMHMH Ha 24-4acoBBIX 3amucsX (IyHKTUPHBIC JIMHWW), MPUMEHEHHBIX IS
UACHTH(UKAINN PHUCKA CEPAEYHOM CMEPTHOCTH B TEUCHHE OJHOTO Toja (a) M apuUTMHYECKHX COOBITHII B
TEYeHHe Tro/1a (BHE3arHasi CMepTh W/HIIM CUMIITOMAaTHYECKasl YCTOHUMBasI JKely1oukoBasi Taxukapaus (b) mociue
octporo wmH(papkTa Muokapma (mamHble St. George's Post-infarction Research Survey Programme)

YacmomHole xapakmepucmuKku

Huxe npuBeneHbl 0COOEHHOCTH YacTOTHBIX XapakTepuctuk BCP, BoIsBIsieMbIie Y OOJIBHBIX C
JIBH: (a) cHmkeHHEe MOLIHOCTH BO BCEX YAaCTOTHBIX AMAINA30HAX, YTO SBISICTCS Haubojee



pacmpocTpaHeHHOH Haxo Ko [96, 146-148], (6) orcyTrcTBue npupocta HY komMmoHeHTa mpu
BCTaBaHUU, YTO SIBJISETCA OTPAXCHHWEM HapyIIEHHOM peakiMM CHUMIIATHYECKOro 3BE€Ha WU
CHIDKEHHOU 4yBCTBUTENbHOCTU Oapopediekca [96, 147]; (B) aHOMaIbHO CHM)KEHHAsi 00I1ast
MOIITHOCTh C Heu3MeHeHHbIM oTHomeHueM HY/BYU kommonentoB [96] u (r) cmelieHue
HneHTpanbHON yacToTel HY KOMIOHEeHTa creKTpa BIeBO, (PU3NOIOTHUECKUN CMBICIT KOTOPOTO
HY>KJaeTcsl B JajbHeNeM uzydenuu [147].

IIpu npajeko 3amenmieil HepoNMAaTHH AHAJIU3 CIEKTPA MOIIHOCTH B IOKOE
4YacTo BbIFIBJASIET OYEHb HHU3KHE AaMIUIMTYIbl BCeX CIHEeKTPaJbHBIX
KOMIIOHEHTOB, 3aTPYAHAS OTTPAHUYEeHHe UX OT myma [96, 146, 147]. ITloaTomy
PEKOMEHAy eTcsl NPHU MNPOBeJeHHH TEeCTOB BKJIKYATh B HHUX Pa3JIHYHbIE
BMeEIIATE/IbCTBA, HANIPUMEP BCTABaHHE WJIHM TWIT-TecT. J[pyrum meroaom,
MO3BOJISIIOIIAM MPeO0A0JeTh TPYAHOCTH, CBA3AHHbIE ¢ HU3KMM OTHOIICHHEM
CUTHAJIa K IIYMY, fIBJISETCH BBEJACHUE KOIepPeHTHON (yHKIHMH, B KOTOPOH
aHAJIM3MPY eTCH CUHEMJEHHOCTh O00Ilell MOIIHOCTH € OJHUM WJIM JBYMS
4YacTOTHbIMU auana3zoHamu [146].

jIpyzue 6O3MOICHOCHU RPDUMEHEHUA 6 KIIUHUKE

Ilepeuenr wuccnenoBanuii, B KoTopblix BCP wu3ywanmach NpPUMEHUTENBHO K JPYrUM
KapINOJIOTHIECKUM 3a00JI€BaHHIM, MIpUBEICH B TadJI. 4.

Tabnuuya 4.

Pe3ynbTaThl M30pPaHHBIX HCCACAOBAHMI, M3y4YaBIIMX KJIMHHYECKYH HeHHoctb BCP
NPH KapAHO0JIOrHYeCKUX 3200/ 1eBAaHUAX IOMUMO HH(PAPKTa MHOKapJA.
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1992 [161] lymepuwux  |24-uacosozo . cmepmu ¢ meuvenuu 1 zooa
ocmano COOUYHOU CMEPMHOCMbIO
xa [rocne OC, 5\Xonmepa cpeou nepenecuiux OC
300poebix
cepoua
22 .
Cnexmpansuuvtii AR, |Crusicenue mouwiHocmu  8b1COKUX.
.. |nepexcuswu N
Huikuri, epemennon  ananusfuacmom cpeou nepenecuiux OC -
x OC, 22
1992 [161] conmponbi 24-yacoeozo gvroenenue cpynnol nepenecuiux OC
Ibzx P Xomepa 0 HU3KOIL Yacmome He603MONCHO
193  cayuasn CHudiceHue Kpamkoepemennolui
BC, 230 . eapuayuu 0.05-0.50 T
’ \Bpemennoii ananu3 puan ( w \BCP moscem RpUMEHAMbCA
Algra, [rayuenmos He3asuCUMbIM obpazom
24-uacoeozo 013 oyeHKuU pucka
1993 [110] |c eenuyueaem puck BC 6 2.6 paza, a N
Xonmepa .\enezannoit cmepmu
cumnmoma MeHbUIeHUe 0071208peMeHHOIL
Imukoz? eapuayuu (0.02-0.5 I'y) - ¢ 2 paza
I6 300p0ogbIX, PeMEHHHble u uacmommuole
12 Honbnbix Bpemennoii ulcapaxmepucmuxu no3eonunu
Myers, co wacmomnulii ananuszPa30eums 300po6bix OMIBY  moxycem — aenambCA
1986 [163] |C"PYKMYPR 124 yacoso20 nepescusuux BC. Crnuocennasn B9, p00uxmopon BC
bIMU Xoamepa ownocms (0.35-0.5 I'y) aenanace
abonesanu YUWUM ~ MAPKEPOM  pa3oeneHus
auu condua meucnvy Nonnunivm c u Her RC e




|(6 cub oes

|ammme3e

cpasHenus)

BC 6
lanaunese)
20
30opoevix, 5
I50J’leblx,
. flepenecutux \Bpemennoii  ananu3s \Bpemennvie noxazamenu
\Martin, BC 80 \Hnoexc SDNN cywecmeenno Huice
24-uacoeozo lMozym onpedenams
1988 [163] |épema y yMepuiux 6He3anHo .
Xonmepa rosviuennwiit puck BC
Xonmepoeck
lozo
lMoHumopup
losanusn
UKenyoo B N
ukxoevte |Vybrial, 199124 @K, 19 DEMENRON — ARATU Ny, 3amenu BCP 00CmoBepHo He
24-uacoeozo
Iapemmu 3 [164] \HUbC Xoamepa luzmenanuce nepeo @K
u
IBce cnexmpot mowpocmu BCP|Cyuwiecmeyiom — epemenHble
Huikuri, |18 KT unu 24-uacosoii Xoamep ObLIU  CYUIECHIGEHHO  CHUMCEHLI|63AUMOOMHOUWEHUA  MEHCOY
1992 [165] |OC neped nauanom ycmouyueou KT, cnuxncenuem BCP u navanom
uem nepeo neycmouuueoii KT ycmoiiuusoit KT
14 nocne,
IOI/IM c O CP y nepexcusmux OC nocneldyscmeumenvrnocmsp
uu CnexmpansHblil OHUM ne omnuuanace om BCP y|oapopegpnexc, a mne BCP,
Holnloser, |ycmoituugou\FFT, epemennoiifopyzux 6onvnblx nocne OHM. In0330ﬂuﬂa paszpanuuums
1994 [166] KT, 14\ananuz 24-uacoeozoll pynnsl cyusecmeeHHoO paziuddiucs cpynnsl  60abHBIX  ROCIE
nocne OUM|Xonmepa no uyyecmeumenvHocmulOUM ¢ u oe3 DK/IKT 6
(2pynna bapopeghnexca IauaMHe3e




apacumnamuuyecKue )3Jibl

Haoouce CnexmpansHblil u 6onokna mozym  Ovimo
l1yoouxo . P NYeenuuenue UCC, cnusrcenue BCP Y

Kocovic, \FFT, 6pemMenHoll Don1ee naomno
gble |64 HXXT U CHUJICCHUE NapacumMnamuiecKux

1993 [167] lananuz 24-uacoeozo acnpeoenenvl 6 cepeouHne u
apummu Komnonenmoe nocie P4 abnayuu

Xonmepa cnepedu  HudicHell — uacmu

u
nepezopooxu

AR - aytoperpeccuHbii; OC - octaHoBka cepgua; MBC - nwemunyeckas 6onesHb cepaua;
Al - apTepuanbHaga rmnepteHaus, MNMAlN - norpaHnyHas aptepuanbHasa rmnepteHsms, HK -
3acToMHas HeJOCTaTOYHOCTL KpoBooOpauweHus; ®B - dpakuunsa Buibpoca; FFT - GeicTpoe
npeobpasosaHne Pypoe; NKMI1 -runeptpodunyeckas kapguommonatus; NMK - nponanc
MuTpaneHoro knanaHa, OWM - ocTpbll WHMapkT Muokapga, WAMN®  uHrubutopa
aHrMoTeH3nHNpespawlatoero depmeHTa, BY - Bbicokas yactora; BCP - BapmabenbHOCTb
cepgeyHoro putma; HY - Huskaa dactota; NYHA - knaccudumkaums Hbro-PIopKCKoPl
CepgeuHon Accoumaunn; BC - BHesanHasa cmepTb; HXKT - HagkenygodkoBas Taxukapaus;
oK - Ppudbpunnauns Xenyaoo4kos; KT - Xernynoykosas Taxukapans.

HEPCIIEKTHUBbBI

Pa3zButne Mmetoauku usmepenusi BCP

CoBpeMEHHBIE ~ METOAbl  aHAJIMW3a  BPEMEHHBIX  MapaMeTpoOB,  IPEUMYIIECTBEHHO
HCIIOJIb3YyEMBIE B IIPAKTHUKE, SIBJIIOTCS, BEPOSATHO, JOCTATOYHBIMM ISl OLEHKH JOJTOBPEMEH
Horo npo¢puinst BCP. YcoBepiieHCTBOBaHNS MOTYT KacaThCsl TOYHOCTH YHCICHHBIX BEJHMYHUH.
CoBpeMeHHbBIE HEMapaMEeTPUYECKHEe M IMapaMETPUUYECKUE CIEKTPAIBHBIE METOJbI TaKkKe
MPUMEHUMBI IS aHajdn3a KPAaTKOBPEMEHHBIX JJEKTPOKAPAHOrpaMM 0€3 MPEeXOAsIIuX
W3MEHEHUN MOAYJISIUUNA CepACUYHOIO LUKIIA.

ITomumo HOTpC6HOCTI/I B paspaGOTKe BBICOKOHAJCXK HbBIX YHUCICHHBIX MCTOOUK I
IMOJIHOCTBIO aBTOMATUYCCKO I'O U3MCPCHUA (FGOMeTpI/I‘-IeCKI/Ie MCTOIABI MPECACTABIIAIOT coboit
JIUIIb OAWH M3 TaKHUX BapI/IaHTOB), BHUMAaHHA 3aCTYKUBAIOT CIICAYIOIIUC TpU o0JacTu.

Junamuyeckue u mpanzumophvie usmenerus BCP

COBpeMCHHI)IG BO3MOXHOCTH KOJII/I‘ICCTBGHHOﬁ OIICHKU TWHAMHUKHU ITOCJICO0BATCIIBHOCTHU RR
WHTEPBAJIOB W TPAH3UTOPHBIX H3MeHeHWi BCP HemocTatouHbl W HAXOJATCS B CTAAMH
pa3paboTku MareMaTudeckoro ammapaTta. OIHAKO MOXXHO MPEANOJIOKHTh, YTO JOJDKHAS
orieHka nuHamMukd BCP mpuBeneT K CyIlecTBEHHBIM YJIYUIICHHSM B HAIlleM MMOHUMaHUU KakK
MOIIYJISILII/IP'I CepIIC‘-IHOFO oUKJIa, TaKk M HUX (bI/ISI/IOJIOI‘I/I‘IeCKI/IX 158 HaTO(bI/IZ’»I/IOHOFI/I‘-IeCKI/IX
KOPpEJIAT.

Ocraercs HEM3y4EHHBIM, NPUMEHUMBI JIM METOJbl HEJIMHEHHOW AWHAMUKHM U1 OLIEHKH
TPaH3UTOPHBIX M3MCHCHHMA WHTepBaIoB RR, a Takke TtpebOyercs mnm pa3paboTka
HOBBIX MaTEMAaTHYECKUX MOJENEH M aaroOpuTMOB Ul JIydlled ajanTalud MPUHLUIIOB
n3MepeHuil Kk Gpusnosornyec Koi npupoje nepuogorpamMm cepaua. B mobom ciydae, 3agaua
OLIEHKU TpaH3UTOpHbIX u3MeHeHuid BCP mnpencraBns ercs Oosiee akTyalbHOM, dYeM
JaJIbHEUIINE YCOBEPIIEH CTBOBAHMS TEXHOJIOIMH, MCIONb3YEMON JJIs aHajau3a MOIYJISALUN
MIEPUOJIOB Ccep/ilia B UX CTAaOUIILHOM (a3ze.




PP u RR unmepsanvi

O B3aUMOCBSI3M MEXKIy BEreTaTUBHBIMU MOIYJsiMa MU uHTepBajioB PP u PR wu3BecTHO
HeMHoOro. Iloatromy mnocienoBarenbHOCTs MHTEpBaioB PP Takxke Hyxknmaercs B M3y4eHUU
[168]. K coxanenuto, TOYHO JOKAJIM30BaTh TOUKY Hayana BojaHbl P Ha moBepxHocTHOM DK,
3allMCaHHOM Ha COBPEMEHHBIX ammaparax, IMPAKTUYECKH HEBO3MOXXHO. OIHAKO pa3BUTHE
TEXHOJIOTMH JOJDKHO CJIeNIaTh BO3MOXKHBIM M3ydeHue BapuadenbHocTH uHTEpBaios PP u PR
B OyIyIIMX UCCIIEOBAHUSIX.

Mnuococuenanvrviyl ananius

[ToHATHO, YTO MOMYJISLUHN CEPACYHBIX IMKIIOB SIBISIOTCS HE CIWHCTBEHHBIM IPOSBICHHEM
BETETETUBHBIX PEryJIATOPHBIX MEXaHU3MOB. B HacTosIIee BpeMs CyIIecTBYyeT KOMMEPUECKOe
WIN TIOJ[yKOMMEpUYECKoe OOOpyMOBaHUE, MO3BOJIAIONIEE OJHOBPEMEHHO DPErHCTPHUPOBATH
OKT', npixaHue, KpoBsiHOe AaBieHHEe U T.N. OJTHAKO HECMOTpPS Ha MPOCTOTY, ¢ KOTOPOH 3Ta
nHpOpPMAaIKs MOKET OBITh 3aIMCaHa, HE CYIIECTBYET HIMPOKO PACIIPOCTPAHEHHOW METOIUKU
IUIL  TIOJTHOIIGHHOTO MHOTOCHTHAJIBHOTO aHanmu3a. KakIplii CUTHal MOXKET OBITh
MpOaHATM3UPOBAaH TI0  OTAENBHOCTH, HAmpuUMep TPH  MOMOIIM  CHEKTPaIbHBIX
napaMeTpU4YecKuX METOJIOB, a pe3yJIbTaThl aHAIM30B IMOJBEPTHYTHI CPAaBHEHUIO. AHaIU3
CBsi3el Mexay (PHU3MONOTH YECKMMH CUTHAJaMH TI03BOJIIET KOJHYECTBEHHO HW3MEPHTH
XapaKTEpUCTHUKU 3TUX cBsizel [169-174].

HccnenoBanust, HE0OX0AUMBIE ISl paCIIUPEHUsT PU3UOIOTMUECKOTO TOHUMAaHHS

CrnemyeT TPUIOKUTH yCHIUS K TOMY, YTOOBI BBISIBUTH (DU3HOJOTHUYECKHE KOPPENSATHI H
OMOJIOTMYECKHI CMBICI pa3nnyHbIX kputepueB BCP, oneHnBaeMbIX B HacTosiiiee Bpems. B
HEKOTOPBIX Clly4asX, HampuMmep B oTHoumeHnH BY kxommoneHTa, 310 yke chenaHo. B
OTHOIIEHWU Jpyrux mnapamerpoB, Takux kak OHY wu VYHY koMnoHeHTOB, wux
(U3NOTOTHYECKUI CMBICTT B OCHOBHOM OCTA€TCsI HEU3BECTHBIM.

Takas HCOMPCACIICHHOCTD 3aTPYAHACT MHTCPIPCTA HUIO CBA3HW MCXKIAY 3TUMH IICPEMCHHBIMUA
U PpHUCKOM Yy Kapauoyioruueckux OonbHbIX. [lpencraBnsercs npuBieKaTreidb HbBIM
HCIIOJIb30BAHUC MAapKEpOB BETCTATUBHOU aKTUBHOCTH. OI[HaKO A0 TCX IIOp, IMOKa HC 6y;[eT
oOHapy»)KeHa 4YeTKash MEXaHUCTHYECKasl CBSI3b MEXIY 3TUMHU MEPEMEHHBIMH U CEepJCUHBIM
pucKoM, OyJeT CyIIeCTBOBaTh OMACHOCTh TOTO, YTO TEparleBTUYECKUE YCWIHA OyayT
KOHIICHTPUPOBAThCS Ha Moaudukanuy 3Tux MapkepoB [111, 112]. DTo MOXKET IPUBECTH K
q)OpMI/IpOBaHI/IIO HCIIPABUJIBHBIX TMPCANOCBUIOK U CCPLC3HBIM OIJ_II/I6KaM B HUHTCpIpPCTALIUU.

HepCHeKTI/IBHBIe BO3MOKHOCTH KIIMHHUYECKOI'0O HCII0JIb30BaHUA
Cmanoapmul HOpMbl

KpynHoMacmtaGHble TPOCHIEKTUBHBIE MOMYJISIMOH HbIE HCCIEAOBAHUS HEOOXOAMMBI IS
TOT0, 4TOOBI YCTAaHOBUTH CTaHIAPTHI HOpMbI BCP aiisi pa3iaudHbIX BO3PACTHBIX M MOJOBBIX
kareropuii [110]. HemaBro ywactaukamu ®dpemunremckoro MccnemnoBanus Cepama ObLIn
OITyOJINKOBAHbI Pe3yJIbTaThl U3MEPEHHU BPEMEHHBIX U YaCTOTHBIX Xapakrtepuctuk BCP y
736 MOXUIBIX CyOBEKTOB, a TAKKE B3aMMOCBS3b ITUX MMApaMETPOB C OOIIEH CMEPTHOCThH HA
npoTshKeHUH 4-1etHero HabmoaeHust [175]. UccnenoBatenu caenanu BeIBOA O ToM, uto BCP
HeceT B cebe MPOTrHOCTHYECKYI0 MH(OpMAIHIo, SIBISIONTYIOCS HE3aBUCHUMOW M JISXKAIeH 3a
npenesamMu  TPagUIMOHHBIX (pakTOopoB pucka. OueBHMAHA TOTPEOHOCTH B MPOBEICHUU
JIOTIOJTHUTEIBHBIX TOMYJISIUOHHBIX HcciienoBanuii BCP ¢ oxBaToM BCero BO3pacTHOTO
CIIEKTpa CPeIN MY>KUUH U >KCHIIUH.



Duszuonozudeckue qbeHOJl/leHbl

beiio Ok mHTEpecHO oreHUT, BCP B pasnmuuHbIX HIHUPKAIHBIX MOJENAX, TAKUX Kak
HOPMAJbHBIX LHUKIBI J€Hb-HOYb, yCTOHYMBBIC OOpaTHBIE IUKIBI (CMelleHHe paboyero
BpEMCHHU B BC‘-IGp-HO‘-II)) H ICPEMCHHYIO HNUKINYHOCTL, KOTOpasd MOXET MMETh MCCTO IIpH
JANbHUX Toe3qKkax. BeretatuBHble KoeOaHMs, KOTOPhIE MOTYT BO3HHUKATh B PA3IUYHBIX
¢azax cHa, BKiIo4ast a3y opicTporo cHa (REM), uccieoBauch Ha HECKOJIBKHX CyOBEKTaX.
VY 3m0poBbIX BarycHbli BU KOMIIOHEHT CHEKTpa MOIIHOCTH yCHIIMBAJICS TOJIBKO BHE (hazbl
OBICTPOTO CHA, B TO BpeMs Kak cpeau nepenecmnx OVM stot mpupoct otcytcrBoBai [176].

Peakuusi BereTaTMBHOW HEPBHOW CHUCTEMBl Ha CIIOPTUBHBIE TPEHUPOBKH M MPOTPAMMBI
BOCCTAHOBHTEINb HBIX YNPAXKHEHHUH MOCIe pa3InYHbIX 3a00JIeBaHUI MPECTABIsAETCS B BUEC
(dbenomena mnpucnocobnenus. Jlanapie BCP gomxHBI OBITH TIOJIE3HBI 1711 TTOHUMAHUS
XpOHOJIOFI/I YECKHUX aCIICKTOB TpeHI/IpOBOK )41 BpeMeHI/I OHTHMaJIBHOfI T'OTOBHOCTHU, HOCKOJII:Ky
OHO CBSI3aHO C BEreTaTUBHBIMU BIMsSHUSIMU Ha cepaue. [lomumo storo, BCP moxer
HpeI[OCTaBHSITI: Ba)KHYIO HH(bOpMaHHIO OTHOCUTCIBHO ,Z[eTpeHI/IPO BAHHOCTHU IIOCJIC
JUTUTEIIBHOTO  TOCTEIBHOTO  peXWMa, TNpeObIBaHUS B  COCTOSHUM  HEBECOMOCTH,
COTIPOBOXKIAIOIIIM KOCMUYECKUE TTOJIETHI.

Meouxamenmosnvie peakyuu

MHorue MeIuKaMeHThI NPSAMO WM KOCBEHHO BO3ACHCTBYIOT HAa BEr€TaTUBHYI) HEPBHYIO
cucremy, 1 BCP mMoxer ObITh MCIIOJIb30BaHa JUIsl OLCHKH BJIMSHUS Pa3IMYHBIX areéHTOB Ha
CUMITaTUYECKYIO WM NTapaCUMIIaTUYECKYIO0 aKTUBHOCTb. I3BECTHO, 4TO napacumMnaTH4ecKas
OJ0Kasa HachIAIOIIEH 10301 aTponuHa MPUBOJAUT K BbIpakKeHHOMY cHukeHuto BCP.
CkononamMuH B HEOOJBIIMX 033X 00JamaeT BarOTOHMYECKUM JEHCTBUEM W TPHBOIHUT K
npupocty BCP, ocobenno BY komnoneHtoB. bera-aapeneprudeckas — 0Oyokanaa
conpoBoxaaercs yBenudeHueM BCP u cumxenmem HY kommoHeHTa, HW3MEPEHHOTO B
HOpMalIn30BaHHbIX equHunax [15]. CymiecTBeHHO OOJbIIMX YCHIIMH TpeOyIOT HCCieqoBa
HUS, HEOOXOIUMBIE JUISI TIOHUMaHHUA >(PPEKTOB M KIMHUYECKOTO 3HAYCHHS H3MEHEHHOTO
[apacUMIATHYECKOT0 M a[peHEePruuecKoro ToHyca Ha oouryto MouHocts BCP u pasnnunbix
€€ KOMIIOHEHTOB Yy 3/I0POBBIX U MALMEHTOB C Pa3INYHBIMU 3a00JI€BaHUAMHU.

B Hacrosimiee BpeMsl HAKOIUIEHO OTPAaHMYEHHOE KOJMYECTBO MH(OPMAIMM OTHOCUTEIIBHO
m3MeHennii BCP mnpu HazHaueHuM OJIOKaTOpPOB KAaJbIMEBBIX KaHAJOB, CEIAaTHBHBIX
IIPENApaToB, AHKCHOJIUTHKOB, AaHAJIBICTHKOB, AHTHAPDUTMH KOB, HApKOTHKOB U
XUMHUOTEPANEBTUYECKUX IIPENAPATOB, B YACTHOCTH BUHKPUCTHHA.

Cmpamugurayus pucka

Jnst omenku pucka cmeptu mocie OUM, a Ttakxke oOmeld CMEpTHOCTH W BHE3AITHOM
CepIIeYHON CMEPTH y OONBHBIX CO CTPYKTYpPHBIMU 3a0oeBaHusIMU cepana [162, 163, 177] u
OpYrMMH  TAaTO(U3HONIOTMUYECKUMUA COCTOSIHUAMM [177], TOpuUMEHsIOTCS BpPEMEHHBIE U
yacToTHbIe XapakTepu cTUKU BCP, ouneHeHHbIE 1O UIMTENbHBIM 24-4acOBBIM U KOPOTKUM
(ot 2 o 15 munyt) peructparusim IKI'. Mcnonb3oBanue MUarHOCTHUYECKUX WHCTPYMEHTOB,
KOTOpble cMOCcOOHbI oreHnBaTh BCP B COBOKYMHOCTM C 4YacTOTOH M CIOXKHOCTBIO
KEITyTOUKOBBIX apuTMuH, curHan-ycpeanennoit DKI', BapmabenbHOCTBIO cermeHTa ST u
FETEPOreHHOCTh  PENOJIApU3allMi  JIOJDKHO — TO3BOJIMTh — CYHIECTBEHHO  YJIYUYIIUTh
UACHTU(DUKAIMIO MAIIMEHTOB C BRICOKMM PUCKOM BHE3AITHOM CEpJIEYHON CMEpPTH M OMacHBIX
aputMuii. HeoOGXxoaumo TpoBeJeHHE MPOCIEKTUBHBIX HCCIENOBAHUN M OLIEHKH
YyBCTBUTEIBHOCTH, CIEUU(PUIHOCTH W TPOTHOCTH UYECKOW TOYHOCTH KOMOMHHPOBAHHON
JMarHOCTHUKH.



BapuabenbsHOCTh CEepACUHOrO pHUTMA y IUIOJA M HOBOPOXKJICHHOTO SBJISICTCS Ba)KHOH
00JIaCThIO KCCJICIOBAHUS, KOTOpPas MOXET MO3BOJUTh PAaHO MOJYYUTh HH(DOpMAIUIO O
CTpecce HOBOPOXKICHHBIX M OMPEIICIUTh T€X, KTO HMEET MPEIPACIIONOKEHHOCTh K CHHIPOMY
BHE3aITHOM CMEpPTH MJIaJICHIICB. Boibllias yacTh MpeaBapUTEIbHBIX HCCIICIOBA HUM B ATOU
obnactu nmpoBoamiiack B Hauasue 1980-x 1o cozmanus 60see yCIOKHEHHBIX METOIUK OIICHKU
CHEKTpaJIb HOW MOITHOCTH. JIOJDKHOE UCTONIb30BaHUE ITUX METOAMK TaK)KE MOXET MOMOYb
yTiy0JIeHHO U3yYHUTh CO3PEBAHNE BETCTATUBHON HEPBHOM CHCTEMBI Y TUIO/A.

Mexanuszmol 3a601esanuii

[1nogoTBOpPHOIM 00JIACTHIO MOMCKA SIBIsETCS HCHob3oBaHue Metoauk BCP s uzydenus
3HA4YEeHUsl HApYyIIEHUH (YHKUIMU BEreTaTUBHOM HEPBHON CHUCTEMBI B MEXaHM3Max Pa3BUTHUS
3a00jeBaHUl, B OCOOCHHOCTH TaKUX COCTOSIHMM, INpPH KOTOPBIX BaroCUMIAaTHYECKHE
(akTOpHI MPENNOIOKHUTEIHHO UTPAIOT BAXKHYIO POJb. Pe3ysIbTaThl HEJaBHETO MCCIIEIOBAHNUS
MIPEIIOIaratoT, YTO HapyIIeHUH BereTaTUBHON MHHEPBALMK Pa3BUBAIOIIETOCS CEPALa MOTYT
OBITh PUYMHON HEKOTOpbIX (Gopm cuHapoma mmHHOTO QT [178]. MccnenoBanue BCP y
IUIOa HAa MarepsX, CTPajJalollluX 3TUM pacCTPOMCTBOM, ONPEAEICHHO SBISAETCA
MIPUEMIIEMBIM U MOXET OBITh 04eHb HH(popMaTHBHBIM [179].

Posbp BeretaTMBHOW HEPBHOW CUCTEMBI B 3CCEHUHMAIb HOM TMIEPTEH3UU SABISETCA APYroi
BaXHOM o6nactbio uccienoBanus [180]. OrBer Ha Bompoc, SBISETCS JHM YBEIMUYCHHE
CUIIMaTHMYECKOM AaKTUBHOCTHM IIPU 3CCEHUUAIBHONM TMIEPTEH3UU IEPBUYHBIM WM
BTOPUYHBIM, MOXET OBbITb TOJY4E€H IpU TNPOBEACHUM JUIMTENBHBIX IPOCHEKTHBHBIX
UCCIICZIOBAaHUM Cpe MCXOJHO HOPMOTEH3UBHBIX CyOBEKTOB. SIBISICTCS JIM SCCEHLMATbHAsS
TUIEPTEH3Us CIEICTBUEM IOBBIIIEHHOTO CUMIIATHYECKOTO TOHYCAa ¢ U3MEHEHHOW peakuuen
Ha PEryJIITOPHbIE HEPBHBIE MEXAHU3MBI?

C mnapymieHHOW (YHKIIMEH BETreTaTUBHOW HEPBHOM CHUCTEMBI ACCOIIMUPOBAH IEIBIA PSII
HEBPOJIOTUYECKUX PpACCTPOICTB, BKIOYas Oone3Hb [lapkuHCOHa, paccesHHBIN CKIEpo3,
cunapoM Jlxynuana-bappe um oprtocrarudeckas runotensus tuna [llai-Iparep. Ilpu
HEKOTOPBIX U3 3TUX HapyweHui n3meHenuss BCP MoryT sIBUTbCSA UX paHHUM IPOSIBICHUEM U
MCIIOJIb30BAThCS Ul KOJMYECTBEHHON OLIEHKH CKOPOCTH INPOTpPeCCUpOBaHMs 3a00JIeBaHUS
u/unu 3¢ HEKTUBHOCTH JIe4eOHBIX BMEIIATENbCTB. TaKol ke MOIXO0J MOXKET MPUMEHSITHCS
JUIST OIICHKU BTOPUYHBIX BETE€TATUBHBIX HEBPOJOTHYECKUX PACCTPOMCTB, COMPOBOKIAIONINX
caxapHbIii quabeT, aKOTOIM3M U MOBPEKICHUS CITMHHOTO MO3Ta.

Saxnouenue

BapunabenbHOCTh  cepIEYHOTO pHUTMa OOJIAZaeT 3HAYUTENBHBIM  IOTCHIUAIOM  JUIS
orpezieNieHus] PO Kosie0aHUil BereTaTUBHOM HEPBHOM CHUCTEMBI y 37J0POBBIX U Y MallMEHTOB
C Pa3MUYHBIMU CEPJIECYHO-COCYAUCTHIMU U Apyrumu 3aboneBanusimu. VccrnenoBanuss BCP
JOJIKHBI YITy4IIUTh Hallle TOHUMaHue (PU3H0JI0rHieckuX (heHOMEHOB, JEHCTBHI nMpenapaToB
U MEXaHU3MOB pa3BUTHUS Oose3Hel. KpynHble MpOCIeKTHBHbBIE HCCIEIOBaHUS Ha OOJBIINX
KOHTHHTE€HTaX  NpPHU3BaHbl  ONPEAENUTh  YYBCTBUTEIBHOCTb,  CHEHU(PUUHOCTH U
MPOTHOCTUYECKYI0 3HauMMocTh BCP miist onpeneneHnss 601MbHBIX, UMEIOIIUX MMOBBIIICHHBIN
pUCK CMEPTH WIN HMHOT'O MaTOJIOTUYECKOTO COCTOSIHHMSL.
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HPUJIOXEHHUE A

HOpMdJleble 3HA4YeHUus napavempoe 6apua6eJlb Hocmu cepOetmoeo pumma

[TockoapKy BCEOOBEMITIONINX HCCIIeOBaHUN BceX MHIEeKcoB BCP B Q0ibIIMX HOPMaJIbHBIX
MONYJIALMAX K HACTOSIIEMY BpPEMEHH HE MPOBOAWIOCH, PsSAJ HOPMAaJbHBIX 3HAYCHUH,
MIPUBEJICHHBIX B HACTOAIICH TaOJuWIle, CO3aH Ha OCHOBE padoOT, B KOTOPHIC BKIIOYAIOCH
HEOOJBbIIOE KOMHYECTBO CyOBekTOB. Takum 00pa3oMm, [HaHHBIE BEIMYUHBI CIEAYET
paccMaTpuBaTh KaKk OPUEHTHPOBOYHBIE M HA WX OCHOBE HE JIOJDKHO JENIAaThCs KaKUX-JTHOO
oTpesieNIeHHBIX KIMHMYECKUX BBIBOJOB. Pa3ieneHue mo noiy, BO3pacty U IpyruM GaxTopam,
KOTOPOE TAKXKE SBISACTCS HEOOXOAMMBIM, B TAOJIHIIE HE IPUBOAUTCS BBUIY OTPAHUICHHOCTH
UCTOYHHUKOB MH(DOPMAITIH.

B Tabnuie nmpuBeneHs! ToapKO Te mapameTpsl BCP, KoTOpble MOTYT OBITH TPEATIOKEHBI IS
CTaHJAPTH3alMKM  JAJbHEMIIMX  (U3MOJOTHYECKUX M  KIMHUYECKMX  HCCIIEeIOBaHMM.

Bpemennoii ananus 24-yacoBoii 3anucu
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MHNPUJIO’KEHHUE B

Ilpeonazaemwvie npouedypul 011 mecmupoBaHUs KOMMEPUECKO20 000PY00BaAHUS,
NPEeOHA3HAYEHHO020 0111 OUEHKU 8apuadeIbHOCU CEPOeyYHO20 pUmma

Konyenyus

JUis NOCTHKEHUS CpPAaBHUTENBHOM TOYHOCTH HU3MEPEHHM NpU NPUMEHEHUH pa3IMYHBIX
npuOOpOB  KaxAbli MpUOOp [ODKEH MNPUXOJUTh HE3aBUCOMOE OT MPOU3BOAUTENS
TECTUpOBaHUE (HAIp. B UCCIIEIOBATEILCKOM yuepexaeHn). Kaxapiil TecT 10MKEeH BKIIOYATh
B ce0s1 HECKOJIBKO KOPOTKUX U, €CIIK BO3MOXHO, TOJTOBPEMEHHBIX TECTOBBIX PErHCTpallHii C
3apaHee TOYHO H3BeCTHbIMH mapamerpamu BCP u pasnuyabiMu  MOpQoIorndecKuMu
xapaktepuctukamu OKI' curnana. Ecim s mpoBeneHHsT MNpOLEAYpPbl TECTUPOBAHUS
HEOO0XOIMMO TIPUBJICYCHUE TPOU3BOIUTENS (HAIpUMEp UL PElIaKTUPOBAHHS MApPKUPOBKU
koMIuiekcoB QRS BpyuHy10), Mpou3BOAUTENb HE JOKEH 3HATh MCTUHHBIX XapaKTEPUCTHUK
BCP TecTOoBBIX 3aIMCEN M MapaMEeTPOB PETUCTPALMK CUTHANIA. B yacTHOCTH, IIpU pacKpbITUU
pe3yNbTaTOB TECTHUPOBAHUS MPOU3BOIUTENIO ISl AalbHEHIIEro YIy4llIeHHUs Mpudopa wid
UHBIX IeJIel, B HOBBIX TECTAaX J[OJDKHBI IPUMEHSTHCS COBEPILIEHHO HOBBIE TECTOBBIE
pErucTpaluH.

Texnuueckue mpe606aHuﬂ

TectupoBaHue MOJDKHO TPOM3BOAMTHCS B OTHOLUIEHMM BCEX COCTaBHBIX 4acTel
o0opynoBaHusi. B wacTHOocTH, TecTy [OJDKHBI TOJBEPraTrbCs U PETUCTPUpYIOIIAs H
aHaJUTUYecKas cocTaBisione nppudopa. CoOTBETCTBYIOLIAs TEXHOJNOTHS JOJDKHA
MPUMEHSTBCS. JJIsl PETUCTPALMU IOJIHOCThIO BOCHPOM3BOAMMOIO CHTHalla C 3apaHee
u3BecTHBMHM mapamerpamMu BCP, T.e. TecTOBbIf CHUTHaln JA0JKeH OBITh HPOM3BEAEH
KOMITBIOTEPOM HWJIM MHBIM TEXHHYECKHM YCTPOWCTBOM. B TecTax MOJIKHBI MCHOIB30BATHCS
KaK HOBBIE, TaK U OBbIBIIKE B YHNOTPEOJIEHUH B T€UEHUE NMPHOIU3UTENb HO MOJOBUHBI CPOKA
CITy>)KOBI perucTpaTopbl. TecTHpoBa HHE BIIEPBBIC BBIITYCKA€MBIX HA PBIHOK CHUCTEM HE
JIOJDKHO 3a/iepkuBaThesd. Eciin mpou3BOAMTENs YTBEpXKIAeT, YTO €ro mpuodop crocodeH
aHasnmzupoBaTh 3anucu DKI' (Hanpumep neHThl XosTepa), MONTydeHHbIE ¢ IPUOOPOB APYTUX
MIPOU3BOIUTENEH, KaXKAass KOMOWHAIMS JOJDKHA TECTUPOBATHCS HE3aBUCHMO.

[Tockonbky moxkHO npeackazarh aHanu3 BCP uMiianTupyeMbIMHu ycTpoiicTBaMu, 0I0OHbIE
IpoUEeAypsl  JOJDKHBI — WCIOJB30BAaThCA M Ui TEHEpalMM  CUMYJIUPOBAHHOIO
BHYTpPUCEPAEYHOro curHanga. [Io BO3MOKHOCTH TECTHUPOBATHCS IOJKHBI MMIUIAHTUPYEMBbIE
YCTPOMCTBA KaK ¢ MOJHOCTBIO 3apsKEHHOM, TaK M YaCTUYHO pa3psbKeHHOM OaTapeeil.

Tecmoesbie pecucmpayuu

He3aBucumo oT MCHOIB30BAHHOTO 0OOPYAOBAaHMS KpaifHe TPYJHO TOYHO 3HATh MapaMeTphl
BCP nro60ii peanpHoi 3anucu OKI'. CrenoBaTrenbHO NPEeaNOYTEHHE CIEAYET OTAaBaTh
cumynupoBanHbiM curHanaMm DKI'. OgHako MOpQoI0rus TAKUX CUMYJIUPOBAHHBIX CUTHAJIOB,
Kak 1 xapakrepuctuku BCP, nomxHO ObITh OMM3KHM K peanbHbIM peructpauusM. Yacrtora
JTUCKPETU3AINH, UCTIONIb3yeMasl JIJIsl TeHepaluy TaKHX CUTHAJIOB JOJKHA OBITh CYIIECTBEHHO
BbIIIIE, YEM YacToTa, HCHOJb3yeMas TeCTHUpyeMbIM ycTpoiictBoM. [Ipu mnpousBoacTse
TECTOBBIX 3alUCE JOHKHBI CUMYJHUPOBATHCA BO3JAEHCTBUSI, KOTOPBIE BIMSIOT UM MOTYT
BIMATh Ha TOYHOCTh ompenencHuss BCP, wampumep BapbHpyIOIIMKA ypOBEHb IIyMa,
BapuabenbHas Mopdororus kommekca QRS, crmocoOHas BbI3BaTh CMEIICHHE OTIPABHOM
TOUYKH, CIIy4daiHble IIyMOBbIE TIOMEXH B PA3JIUYHbIX KaHaJaX PEruCTPallid, MOCTENEHHbIE U
BHE3allHble HU3MEHEHMs xapakTepucTuk BCP u pasznuuHble 4YacTOThl NpENCEepAHBIX H
KEITyAOYKOBBIX KCTPACUCTOJ C PEATUCTUYHBIMU MOP(OJIOTUSIMU CUTHATIA.



KauecTBO perucrpanuii Ha MarHWUTHOH JICHTE MOXET HE OBITh TOCTOSHHBIM B TECUCHUE
JIOJITOBPEMEHHBIX ~PETUCTPAIlMil  BCJICJACTBHE HEPABHOMEPHOIO HATSIKCHHUS, CKOPOCTHU
BpalleHuss U WHBIX (PakTOpoB. DYHKIIMOHH POBAHHME BCEX PETUCTPATOPOB HAXOIUTCS IO
BHCIIHUM  BIHMsHUEM  (aAKTOPOB  OKpyxkawied  cpeapl. [lo  3ToH  mpuymHe
MPEAMOYTUTEIFHBIMU  SIBJISIFOTCSI  TECTHI € JOJTOBPEMEHHOHM perucrpanueii (Hampumep
MOJIHBIN 24-4aCOBOM TECT).

IIpoyedypvl mecmuposanus

Kaxmoe ycrpolicTBO wim mobas ero KoH(Urypa UUS JIODKHBI TECTHPOBATHCS C
UCIOJIb30BAHUEM PA3JIUYHBIX 3allUCced, 00JalarolMX pPa3IUYHBIMU 4YepTaMH M Pa3HbIMU
xapakrepuctukamu BCP. Ilapamerpsr BCP kaxznoil TecToBOW 3amucu M KaXKJIOro
BBIOPAHHOIO CETrMEHTa PETUCTPAlMM, IMOJYUYEHHBIX IMPH MCIOJIb30BAHMM KOMMEPUYECKOTO
YCTPOMCTBA, TOJKHBI CPABHUBATHCS C U3BECTHBIMU XapAKTEPUCTUKAMU MCXOJHOIO CUTHAJIA.
JIroOble BBIABICHHBIE pA3IM4YUs JOJDKHBI OBITh INPOAHAIM3UPOBAHBl B OTHOLIEHHUU
CHEIMAIBHBIX XapaKTepPU CTHUK, BHECEHHBIX B TECTOBYIO 3aIlMCh, HAlPUMEpP IOBBIILIEHHBIM
LIyMOM, OJy’JaHUEM OTHPAaBHOW TOYKM M T.N. JIOMKHBI OBITH OINpENeNeHbl CHUCTEMHas
omuOKka 000pyTI0OBaHUS 1 OTHOCHTEIIBHBIE MTOTPEUTHOCTH.

CoobweHnue pe3yromamos

TexHnyeckni OT4YEeT O TECTUPOBAHUU [TOJKEH OBbITh
MOATOTOBJICH UCKJIIYUTEIbHO TECTUPYIOLIE OpraHu3anuen
HE3aBHCHMMO OT NPOU3BOJAUTEH TECTHPYEMOI0 YCTPOMCTBA.
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