B IIOMOILb IIPAKTHYECKOMY BPA4YY

AHAJIN3 BAPUABEJIBHOCTU CEPAEYHOI'O PUTMA ITPU UCITIOJIB3OBAHUH
PASJIMYHBIX QJIEKTPOKAPINOTI' PAOUYECKUX CUCTEM
(MeToaMYeCKHE PEKOMEHIALNH)

Hacmosaujue memoouueckue peKomeHoauuu no020moenensl 6 coomeemcmeuu ¢ peutenuem Komuccuu no knunuko-
ouaznocmuueckum npudopam u annapamam Komumema no nogoii meouyunckoit mexuuxe M3 P® (npomokon Ne 4
om 11 anpens 2000 2) zpynnoii agmopos 6 cnedyrougem cocmase: P.M.baesckuii (npedcedamens), I'I. Heanog (3am.
npedcedamens), JI.B. Hupeiikun (3am. npeocedamens), A.I1.I'aspunywkun, I1.4./Jloszanesckuii, FO.A. Kykywixkun,
T.®@.Muponosa, /1. A. Ilpunyykuit, FO.H.Cemenos, B. @.Dedopos, A.H. Dneitmuman, M.M.Meodseoes (ome. cekpemaps)

AHHOTAIIIA

Hacrosiye Mmetopnueckue peKOMEeH IaluH 110 aHaJIH-
3y BapuadenbHOCTH cepieuHoro purma (BCP) o6o6mator
MHOTOJIETHHH ONBIT OTEUECTBEHHBIX UCCIICIOBAHU B JIaH-
HOI1 oOsacTh. B pesicraBisieMbIx MaTepranax yuuTbIBaeTCs
TaKKe 3apyOeKHBII ONBIT. [|aHHBIE PEKOMEHIAIIMH PACIIPO-
CTPaHSIOTCS TOJIBKO Ha TaK Ha3bIBAEMbIE «KOPOTKHEY 3aIlH-
CH CepJICYHOTO PUTMA (OT HECKOJIBKMX MUHYT J10 HECKOJIBKUX
YacOB) M HE OTHOCATCS K 24-4aCOBBIM 3aITUCSIM.

[IpencraBineHbl OCHOBHBIE pado4ne ONpEACICHHs U
Hay4YHO-TeOpeTUYeCKre OCHOBBI MeToa aHaiu3a BCP. Pac-
CMOTpPEHBI 00J1aCTH MPUMEHEHUSI METO/1a M TOKA3aHUs K €T0
UCIIOJIb30BaHMIO. [Ipe/utosKeHbl CTaHaapTHBIE MOIXO0JIbI K
cOopy MHPOPMAIIUU U PECKOMEHIAIUH [0 METOJIaM ¢ 00-
pabotku. JlaHO omHcaHue OCHOBHBIX METO10B aHai3a BCP
Y PacCMOTPEHBI Iy TH UX CTaHJapTU3AIMY U JaIbHEHIIIEro
Pa3BUTHSL.

[IpencraBieHbl OCHOBHBIE MOIXO/BI K OIICHKE PE3yJIb-
taro aHasm3a BCP, B Tom unciie KinHUKo-(hu3nonornyec-
Kast ’HTEPITPETaIys 1 OlIeHKa ()YHKIIHOHATBHBIX COCTOSIHHUH.
PaccMoTpeHsI BOITPOCHI BOCIIPON3BOIMMOCTH M CPABHUMO-
CTH TIOJTy9aeMbIX pe3yasTatoB OOCYyKIat0TCs IEPCIIEKTUBBI
JIaJTbHEHNIIIero pa3BUTHs MeTo10B aHanu3a BCP.

BBEJIEHUE

Anayin3 BapuadesibHOCTH cepiedHoro purma (BCP)
Hauas akTuBHO pa3BuBarhcsi B CCCP B Hauane 60-x ronos.
OJIHUM W3 B&XKHBIX CTUMYJIOB €r0 Pa3BUTHUS MOCITYKUIH YC-
rexu kocmuueckor meaunuas (Parin V.V., Baevsky R.M.,
Gazenko O.G, 1965). B 1966 roay B MockBe cocTosiics riep-
BBIIl CUMIIO3UYM 10 BapUaOCIbHOCTH CEPICYHOTO PUTMA
(mo maremaruueckomy ananuzy purma cepaua) (Iapun B.B.,.
Baesckuit PM., 1968). MakcuManbHast akTHBHOCTB HCCIIEI0-
BareJieii, paboraronux B oomactu ananmmsa BCP 8 CCCP, ot-
Meuanachk B 70-x — Hayane 80-x rogos (JKemaiiture JI.1.,
1965,1970; Hunexkep U.I., 1968; Bnacos FO.A. u ap., 1971;
Kynpsiuesa B.U., 1974; Bockpecenckuii A.J],, BenTiens
M./, 1974; Huxynuna " A., 1974; Baesckuii PM.,1972, 1976,
1979; Bopooses B.1., 1978, Kierikun C.3., 1980, be3pykux
M.M., 1981; 'abunckuii 51.J1., 1982).

OIIBIT ATUX UCCIICIOBaHMI ObLIT 000OIICH B BBIIIC/AIICH
B 1984 rony monorpaduu (baesckuii P.M., Kupunos O.U.,
Kunenkun C.3., 1984). Pe3kuii poct uucina uccieaoBaHuii mo
BCP 3anocneanue 15 ner Habnronascs B 3anaaaoi EBpore u
CIIIA. 3a mocnennue 5-6 JeT eKeroHo MyOIUKYyeTCs 10 He-
CKOJIbKMX coTeH paboT. B Poccuu, mocie HabmonaBmerocs B

xoHIie 80-x —Havaze 90-x crajia akTHBHOCTH MCCIIEI0BAaHNUI B
obOnactu ananu3a BCP, B mocienHye rofapl TaKke 0TMEYaeTCst
TOBBIIIEHHOE BHUMaHHE K STOMY METO.Y.

OpnHaKo B HACTOsIIIEE BPeMsi OONBIIMHCTBO POCCHIiC-
KHX UCCIIeIoBaTeNeH Monb3yeTcs MpeaAIoxKeHHbIMU B 1996
rony Esponelickum Obmectsom Kapanonoruu u Cesepo-
AmepukaHCcKuM DiekTpodusnonornyeckuM OOIiecTBOM
CTaHJapTaMy U3MEpPeHNH, PU3MOIOTNUECKON UHTepIpeTa-
un BCP u pexoMeHIanusiMu 1o KIIMHUYEeCKOMY HCITONb30-
BaHwM0 3TOro Metona (Heart rate variability, 1996), koTopsie
COBEPIICHHO HE YYUTHIBAIOT OIPOMHBIH OIBIT OTEYECTBEH-
HOM HayKu

AHanu3 3HaYNTENBHOTO Yncia myonukanuii B Pocenii-
CKHX XKypHaJlaX, MaTepHaibl MHOTOYHCIICHHBIX KOH(pEpPEeH-
LU ¥ CUMITO3MYMOB ITOKa3bIBAIOT, YTO Pa3padOTKH POCCHii-
CKHUX y4eHBIX B oOnactu aHanu3a BCP He Tonbko He oTcTaroT
OT 3ara/IHBIX MCCIIe/IOBATENeH, HO U BO MHOTOM HaXOJISTCS
Ha repeioBbIX pyoeskax. Tonbko 3a mocinegaue roas B Poc-
CHU BBIIIUTH YeThIpe MOHOTpaduueckue padotsl no BCP (Ps-
obikuHa [.B., Cobones A.B., 1998, 2001; Muponosa T.D.,
MuponoB B.A., 1998; ®neitmman A.H., 1999; Muxaitnos
B.M.,2000). B nepropuueckoii eyarn peryssipHo myOIuKy-
FOTCS1 0030pBI IO pa3auuHbIM acriektaMm ananuza BCP (Ps-
obikuna [.B., Cobose A.B., 1996, SIsenos 1.C., ['parmanc-
kuit H.A.3yiikoB 10.A., 1997, baesckuii PM., UBanoB I'.T.,
2001). Pe3ynpraTs! nccienoBaHU pOCCUHCKUX YUEHBIX MO
BCP perynsipro npencrasnsitorcs Ha Beepoccuiickux n Mexk-
JIYHapOJIHBIX KapJIHOJIOTMYECKUX KOHIPECCaX U CUMITO3HY-
Mmax (1996, 1997, 1999, 2002).

Hacrosimue pexomeHanum pa3padoTaHbl Ha OCHO-
BE 0000IIIEHNUS OTBITA OTEYECTBEHHBIX UCCIIEIOBAHUI B
9TOM 00JIACTH C YUETOM JaHHBIX, TOJYUEHHBIX 3apyOexk-
HBIMH YYEHBIMHU. JTH PEKOMEH/IallUH HE SBISIOTCS 0030-
POM IIUTEpaTypbl U CHA0XKEHBI TOJIHKO OI'PAHUYCHHBIM
YHCJIOM CCBIJIOK, YIIOMHUHAEMBbIX B TeKcTe. PexomeHjanmun
HE CoJIepKaT MaTepHaJIOB 10 KIIMHUYECKOMY HCIT0JIb30-
BaHMIO MeToza. VX riiaBHas 11eJ1b COCTOUT B CTaHAapTH3a-
LUK METOIMKH MCCIICAOBAaHUHN U TIOAXO0/I0B K aHAIN3Y JIaH-
HBIX, YTOOBI Pe3yJIbTaThl Pa3HBIX HCCIIE0BATEICH MOTIIN
COIOCTABIISATHCS IPYT C IPYTOM.

B Poccuu pazpaboTaHo 1 BBITYCKaeTCs pa3IMYHbIMU
(bupmMamMu ¥ IPEANPHUATHSIMHI 3HAYUTEIBHOE YUCIIO TPHOO0-
poB u anmaparos a7 aHanu3a BCP. K coxxanenuro, Kaxplii
13 IPOM3BOINTEIICH UCTIONB3YET COOCTBEHHBIE CTaHIapThI,
OCHOBaHHBIE JIN00 Ha CTaHAapTax, MPeUI0KEHHBIX B EBpo-
NeHCKO-AMEPUKAHCKHX PEKOMEHIalUsIX, TH0O0 ONMCaHHBIX
B OTCUECTBCHHOI1 JIUTEpaType, MO0 pa3padOTaHHBIX KOHK-

© P.M.baesckuit, I'I.BanoB, JI.B.Uupeiikun, A.I1.I'aBpurynrkun, I1.5. Jlosranesckuii, F0.A Kyxymxkun, T.®0.Muponosa,
JLA ITpumynxwuii, FO.H.Cemenos, B.®.®enopos, A.H.Oneitiivan, M.M.Menenes
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PETHBIMH MEIUIINHCKUMH TOTPEOUTEISIMH (3aKa3IHKaMHA).
Bce 3T0 mpuBOANT K HEBO3MOKHOCTH COTIOCTABJICHHS pe-
3yJBTaTOB NCCIIEAOBAHMHN MOTYIEHHBIX C TOMOIIBIO PA3HBIX
npubopoB. [Tockonpky B Ommkaiimem OymaymieM MOXKHO
0XXHJAaTh aKTUBHOTO M IIUPOKOTO BHEJPEHNS METOJJOB aHa-
mm3a BCP B Poccnu criemmyeT npeaycMoTpeTh onpe/eNIeHHBIE
MEpBI IO CTaH/IAPTH3ALNH METO/1a

B coorBercTBuM € pemenreM Komucenn mmo guarsoc-
THYECKUM TpubdopaM u ammaparam KomwureTra mo HOBOI
MeIUITMHCKON TexHIKe Mun3apasa Poccun (mpoTokor Ne 4
ot 11 anpenst 2000 1) 6pLTa cO3MaHa TPYITIA SKCIIEPTOB IS
Pa3pabOTKH METOAMYECKNX PEKOMEH/IAINH 110 METO]aM aHa-
m3a BCP. [IpencraBineHnbIe HIDKE pEeKOMEH/IAIAH SBIISFOTCS
OIIHUM M3 PE3yJIbTaTOB PAOOTHI ITOH I'PYIIIBI H OTHOCUTCS
TOJTBKO K aHAJIN3Y TaK Ha3bIBAEMBIX KOPOTKUX» 3alHCEH cep-
JIEYHOT'O PUTMa C IOMOILBIO CEPUITHO BBITycKaeMbIX B Poc-
CHH AIIeKTpoKapauorpadudeckux cucreM. OCHOBHBIE MOJIO-
JKEHUSI JTaHHOM MEMIIMHCKON HHCTPYKIINH PEaTN30BaHbI B
CIIEYFOIINX SIEKTPOKAPANOT pAUIECKUX CHCTEMAX, BBIITYC-
kaeMbIX B Poccuu cepuiino:
1. AmmapaTHO-TIporpaMMHEIH koMIuteke «Bapukapm» (Uu-
CTUTYT BHEJJPEHHS] HOBBIX MEANIIMHCKHX TeXHOMIOTHH «Pame-
Hay, T. Psi3anb);
2. KommsrotepHsle cucteMbl «Buta-Putmy», « BHC-Putmy,
«BHC-Bura» n «BHC-Cnexrp» (®upma «HeiipocodpT», T.
HBaHoBo);
3. KommsroTepHsiii anekrpokapauorpad «Kapmm» (Gupma
«MeUITHCKIE KOMITBIOTEPHBIE CHCTEMBI», T. 3€JIEHOTPA);
4. Anmaparno-nporpammusiii komrureke AITK-PKT (3AO
«Mwuxkopy, T. YenssOMHCK);
5. Dnexrpokapruorpadmdaeckuii komrureke «MKA 01» i pe-
orpaduueckas mpucraBka «PITKA 2-01» ¢ xapauorpadu-
gecknM karaioM (HTL] «MEJIACC», . Mocksa);
6. Komrreke cyrounoro monutopupoBaans DKI' «Kapamn-
orexankay («<MHKAPT», . Canxr-IletepOypr).

Bce ykazaHHBIE anmapaTHO-TIPOTPAMMHBIE KOMITICK-
CBI pabOTaIOT COBMECTHO C KOMITHIOTEPOM M 00ECIICUNBAIOT
(dbopMupoBaHue IMHAMUIECKUX PSAIOB KapANOWHTEPBAIOB
C YaCTOTOH ANCKPETH3AINH MEKTPOKAPANOTPAPHIECKOTO
curnana 10 1000 'y u Berme. Tounocts m3mepenns RR-nn-
TepBaJIoB * 1 Mc.

1. OCHOBHBIE PABOYME OITPEJEJIEHUSA

Amnanuz BCP sBnsieTcst METOJJOM OLIEHKH COCTOSTHHS
MEXaHU3MOB PETYJISILIMN PU3HOTIOrHYecKiX (DYHKIMH B opra-
HHU3ME YeJIOBEKa U )KUBOTHBIX, B YaCTHOCTH, OOIIIEH aKTHB-
HOCTH PEryJIITOPHBIX MEXaHU3MOB, HEHPOTyMOPaIbHOM pe-
T'YISIIAU CEPALA, COOTHOIICHHS MKy CUMITATHYECKUM 1
rapacuMIIaTHYECKUM OT/IeJIaMH BEreTaTHBHOI HEPBHOM CH-
CTEMBI.

Texy1mast akTHBHOCTb CUMITAaTHYECKOTO U ITapacuMIia-
THUYECKOTO OT/ICIIOB SIBJSIETCS PE3YJIBTaTOM PEAKIIMU MHOTO-
KOHTYpPHOH U MHOTOYPOBHEBOM CHCTEMBI PETYISIIHN KPO-
BOOOpAIIEeHNs, U3MEHSIOIIEH BO BpEMEHH CBOM ITapaMeTphl
JUISl JOCTHXKEHHS OTITUMAJIEHOTO TIPHCIIOCOOUTENILHOTO OT-
BETa, KOTOPBII OTpakaeT aJalTalluOHHYIO PEAKIIHIO 1IeN0C-
THOTO OpraHu3Ma.

AJanTanoHHbIe PEaKIMH WHANBH Ty aTbHBI U pealTi-
3yIOTCSI y Pa3HBIX JIUI] C PA3JIMYHOM CTENEHBIO yuacTHs (pyH-
KI[MOHAJILHBIX CHCTEM, KOTOpbIE 00/1a1a10T B CBOIO O4epe/ib
00paTHOMN CBS3bI0, U3MEHAIONIEHCA BO BPEMEHU U UMEIO-

el IepeMeHHYI0 (PYHKIIMOHAIBHYIO OpraHn3annio. Me-
TOJ] OCHOBAH Ha PACIIO3HABAHUN W H3MEPEHHH BPEMEHHBIX
nHTepBaOB MeX Iy R-3yonamu OKI (R-R-uaTepBans), mo-
CTPOCHUH TMHAMHUYIECKHUX PSI0B KapAHONHTEPBAJIOB U TTOC-
JIEAYTOIIET0 AaHAIN3A MOy IEHHBIX YHCIIOBBIX PS/IOB PA3IIHU-
HBIMH MAaTEMaTHYECKUMH MeToJaMu. JJnHaMUUeCKui psit
KapIMOMHTEPBAJIOB HA3bIBAIOT KapIHOMHTEPBAIOTPAMMON
(KHI).

JlnHaMu9eckuit psi KapIHOWHTEPBAIOB MOXKET OBITh
OTHECEH K YHCITy CTAIIMOHAPHBIX MM HeCTaIMoHapHbIX. CTa-
LIMOHAPHBIMI Ha3bIBAIOT CIIyYaifHbIE TPOIECCHI, TPOTEKa-
IOMIMe MPUOIM3UTENBFHO OJHOPOIHO M UMEIOIINE BH] HE-
TIPEPBIBHBIX KOJICOAHUH BOKPYT HEKOTOPOTO CPETHETO 3Ha-
yeHust. CTalmoHapHbIE MPOIECCHl XapaKTEPU3yIOTCs HPro-
JUYHOCTBIO, T.€. YCPEAHEHHE 110 BPEMEHH COOTBETCTBYET
YCPEIHEHMIO 10 MHOKECTBY peanu3auuii. UHpIMu cioBaMu
Ha JIF000M y4acTKe BPEMEHHU MBI I0JDKHBI OJTy4daTh OJTHH U
TE K€ XapakTepucTuku. Hectannonapusie ( MM epexo-
HBIE) TPOIIECCHI IMEIOT OTIPEICIICHHYTO TeH ICHIIUIO Pa3BH-
THSI BO BPEMEHH M MX XapaKTEPUCTUKH 3aBUCAT OT B HaUaIa
orcyera. [ [pakTnuecku B KaKJ01 KapAMOMHTEPBATIOrpaMMeE
COJIepIKATCS DIIEMEHTHI HECTAIIHOHAPHOCTH ((ppaKTaibHBIC
KOMITOHEHTHI). B ZaHHBIX METOIMUECKUX PEKOMEHIALNSIX
KapANOMHTEPBAJIOrPAMMa PACCMaTPUBACTCSI KAK CTAI[FIOHAP-
HBII ciTydaliHBIN IPOLIECC C COOTBETCTBYIOLIEH HHTEPIIPE-
Talnuel NoTy4aeMbIX B Pe3yJIbTaTe ee aHaIn3a JaHHbIX. [l
OLIEHKH (PpaKTATBEHBIX KOMIOHEHTOB KapIHONHTEPBAIOT PaM-
MBI B ITOCJIE/IHHE TO/IbI aKTHBHO PA3BHBAIOTCS] METO/IbI HEJU-
Heitroit nuHamuky (Goldberger A., 1991; ®@nevimvan A.H.,
1999, 2001; I'aBpumymkua A.I1., Macmok A.IT., 2001)

[Tpy aHaMM3€ TMHAMUYECKUX PSAI0B KAPANOHTEPBAJIOB
CIIEITyeT Pa3IMdaTh KPATKOBPEMEHHBIE ((KOPOTKHE») U JION-
TOBPEMEHHBIE («ITMHHBIE)) 3anucH. [1o mocne THuME, Kak
MIPaBHJIO, TTOHMUMAIOT JaHHBIE, TOTydaeMble IpH 24-X u 48
gacoBoM MoHuTOpHpoBaHun DKI (XonrepoBckoe MOHUTO-
pupoBanne). K Tak Ha3pIBaeMbIM «KOPOTKHM» 3aIHCSIM OT-
HOCSIT TaHHBIE CCIICOBAHUM, IPOBOTUMBIX B TEUEHUE MH-
HYT, IECITKOB MUHYT MJIM HECKOJIBKHX YacOB.

JlnHaMuaeckune psisibl KapANOMHTEPBAIIOB MOTYT OBITH
TIOJTyYEeHbI TPH aHAIN3E JIFOOBIX KapAHOTrpa(hUuecKuX 3aru-
cel (AMEeKTPIYECKUX, MEXaHNIECKHX, YIIBTPa3BYKOBBIX M T.1I. ),
OJIHAKO B TAHHOM JIOKyMEHTE PacCMaTpPHBAIOTCS TOJBKO JIaH-
HBIC aHAJIN32 HIIEKTPOKAPIOCUTHAJIOB.

Amnanm3 BCP BrutogaeT Tpu dTamna:

1. M3mepenue nnurensHOcTH R-R—1HTEpBaNoB u npeacras-
JIEHWE TMHAMUYECKHUX PSIIOB KAPJMONHTEPBAIIOB B BUJE Kap-
JTUOWHTEPBAIOTPaMMEI ( ¢M. puc. 1);

2. AHanW3 IMHAMHYECKUX PAIOB KApIHOUHTEPBAJIOB;

3. OmeHky pe3ynsraToB anannza BCP.

W3mepenue nnurensHocTy R-R-MHTEpBanoB npous3Bo-
JIUTCSI aNIapaTHBIM WM MIPOTPAMMHBIM ITyTEM C TOYHOC-
ThIO 110 | MmmHcekyH b [Ipobnema pacmosnaBanus R-3y0-
1108 OKI' B pa3nuyHbIX anmmapaTHO-TIPOrPaMMHBIX KOMILIEK-
cax pemaercs 1o pasHomy. [IpescraBnenne AnHAMHYECKIX
PSIZIOB KapIMOWHTEPBAJIOB OCYIIECTBIISIETCS B UHUCIIOBOM HIIH
rpauIecKoM BUJIC.

MeTo1bI aHaNM3a TMHAMAYECKHX PSIZIOB KapANOUHTEP-
BaJIOB MOXKHO Pa3JICNUTh Ha BU3yaJbHbIE 1 MaTeMaTHIEC-
kvie. BusyarnbHBIi aHaIH3 KapIHOWHTEPBATIOT paMM ( pPHTMOT -
pamm) 6611 BBezieH . XKemaiiture (1965, 1972). Ipennoxen-
Hasl €10 KTacCH(UKaIHs pUTMOTPaMM JI0 HACTOSIIIIETO BpE-
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MEHH He ToTepsiia cBoer akryarnpHOoCTH (Muponosa T.B.,
Muponos B.A. 1999). MaremaTtndeckne METOIBI aHATI3a
MOJKHO Pa3JIeITUTh Ha TPH OOJBIITIX KiTacca:

* HCCIIeIOBaHME 001l BapnabenbHOCTH (CTaTHCTHUECKIES
METOJIBI MITH BPEMEHHOH aHANN3).

* JICCIIeIOBaHNE MTePHOANIECKHX cocTaBirstomux BCP (yac-
TOTHBIN aHAJTH3).

* JICcCIeNOBaHNE BHYTPEHHEH OpraHn3aiil THHAMAYIECKO-
TO psAZia KapJHOMHTEPBAIOB (aBTOKOPPEIAIIOHHEIN aHATN3,
KOppEeTAIMOHHAs puTMOTrpad s, METOIbI HeTMHEHHOH -
HaMUKH).

[Monmyuennsie B pe3ynbrate aHann3za BCP gucmoBeie
3HadeHus (mokasarenu BCP) orieHnBaroTCs mo-pa3Homy pas-
JIMYHBIMH HCCIIEAO0BATEIISIMA B 3aBHCHMOCTH OT HCIIOJIb3Ye-
MOH Hay4YHO-TE€OPETUUECKON KOHUEIIINH.

2.HAYYHO-TEOPETUYECKHE OCHOBBIMETOJIA

OcHoBHast HH(OPMALUS O COCTOSIHUHM CUCTEM, pery-
JIMPYIOILIMX PUTM Cep/Ilia, 3aKJIt0ueHa B «PYHKIMSIX pa3dopo-
cay» JUIMTENbHOCTEeH KapuonHTepBasoB. [Ipu aToM HE0OX0-
JIMIMO YYUTBIBATh M TEKYIINH YPOBEHb (PyHKIIMOHUPOBAHHUS
cucteMsl KpoBooOpartenus. [Tpu ananuze BCP peus naer o
TaK Ha3bIBAEMOIl CHHYCOBOM apUTMHUU, KOTOpast OTpaxkaeT
CJIOXHBIE MPOLIECCHI B3aUMOJIEHCTBUS PA3IMUHBIX KOHTYpPOB
perynsnuu cepaeuHoro putma. Ilpu Hanuuuu HapyuieHui
pHUTMa, Pa3IIMYHOT0 MPOUCXOXKACHHS, TpeOyeTCs MpUMeHe-
HHE CTIEIIMAIbHBIX METO/IOB 10 BOCCTAHOBJICHUIO CTAllMOHAP-
HOCTH M3Y4aeMOro IpoIiecca Wik He0OXO0JMMO UCTIOJB30-
BaTh 0COObIC AHATUTUYECKHE TTOIXO/IBI.

JunaMuueckuil psii kKapAMOMHTEPBAJIOB MOXKET aHa-
JU3UPOBATHCS U OLIEHUBATHCSI HA OCHOBE UCIIOJIB30BAHUS
Pa3IMYHBIX HAyYHO-TEOPETUUYECKUX KOHIIeNIHiL. B 3aBu-
CUMOCTH OT HAy4YHBIX WJIM IPAKTUUECKUX 3a/1a4 CIEAYET
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Puc. 1. ®opmuposanue Kapouounmepeaiozpammol
(KHT) npu 6600e 3n1exkmpokapouozpagpuieckozo cuzna-
na. Beepxy — anexmpokapouozpamma (3KT'), enu3zy
KHI (no ocu opounam — onumenvnocme Kapouounmep-
647106 6 MUJLTUCEKYHOAX; N0 OCU AOCUUCC 6PEMA Pecuc-
mpayuu Kapouounmepeanoe (4ac., mun., cex). Cmpen-
kamu ommeyenst anemenmol KHI, coomeemcmeyoujue
unmepeanam mexcoy RR-3youamu IKT.

PEKOMEHI0BATh NCIOJIB30BaHNE OJJHOTO U3 CIEAYIONINX
TpeX MOAXO/I0B:
1. PaccMaTpuBaTh N3MEHEHUS CEPACUHOIO PUTMA B CBSI3U C
aJIaNTallMOHHON peakLue LIE0CTHOrO OpraHn3Ma, Kak po-
SIBJICHHE PA3JINYHBIX CTAANH OOIIEro aJanTaiOHHOTO CHH-
npoma (I.Cenpe, 1961).
2. PaccmarpuBath KoneOaH!s JTUTETBHOCTEH KapInOuHTEp-
BAJIOB KaK PE3yJIbTaT BIUSHNS MHOTOKOHTYPHOH, HEpapXu-
YECKU OpraHU30BaHHON MHOTOYPOBHEBO CUCTEMBI YIIPAB-
TeHAs PU3HOIOTHICCKUMU (PYHKITMSMHA OpTraHu3Ma. DTOT
TTOIIXO/T OCHOBAH Ha ITOJIOKESHUSIX OMOIOTHUECKOI KnbepHe-
tuku (B.B. [Tapun, PM. baeBckuii, 1966) 1 Teopuu GpyHKIHN-
onanpHBIX cucteM ([1.K. Anoxun, 1975). [Ipu sTOM m3MeHe-
HUSI [TOKa3aTerneld BapradelbHOCTH CEPICTHOTO PUTMA MOK-
HO CUUTATh 00YCIIOBICHHBIMH ()OPMHUPOBAHUEM PA3ITNIHBIX
(DYHKIIMOHATBHBIX CHCTEM, COOTBETCTBYIOIINX TPEOyeMOMy
Ha IaHHBI MOMEHT PE3YJIbTaTy.
3. PaccmarpuBaTh NI3MEHEHHS CEP/ICTHOTO PUTMA B CBSI3H C
JIESITENLHOCTBIO MEXAHU3MOB HEHPOTOPMOHAIBHOM PETYIIsl-
IINM KaK pe3yJIbTaT aKTHBHOCTH PA3JIMIHBIX 3BEHHEB BETETa-
TUBHON HEPBHOM CUCTEMBI .
Teopwust amantanny B HACTOSIIEE BPEMS SABISIETCS OA1-
HUM U3 (yHIAMEHTAIbHBIX HAINPABICHUH COBPEMEHHON
O6uonornn n (HU3NONOTHH. ANAaNTAIOHHAS ACATEILHOCTh
OpraHn3Ma 4eJ0BEKa 1 JKUBOTHBIX HE TOJIBKO 00ECIIEUNBACT
BBEDKMBAHHUE U SBOJIIOIIMOHHOE Pa3BUTHE, HO U TOBCEIHEB-
HOE IPHUCTIOCOOJICHNE K U3MEHEHNSIM OKPY>KaIOIIEH CPEbI.
Teopus [.Cenpe 06 00mIeM aanTarmOHHOM CHHIPO-
M€ ONMCHIBAET ()a30BBIi XapaKTep aAANTalHOHHBIX PEAKIIIH
11 000CHOBBIBACT BELYIIYIO POJIb HCTOIIEHUSI PETYIATOPHBIX
CHCTEM ITPH OCTPBIX U XPOHUIECKUX CTPECCOPHBIX BO3JICH-
CTBHUSIX B Pa3BUTHH OOJBIIMHCTBA MTATOJIOTHYECKUX COCTOSI-
HU 11 3a60neBanmii. CricTeMa KpOBOOOPAIIICHHMS MOJKET pac-
CMAaTpPUBATHCSI KAK UyBCTBUTEIBHBIN HHAWKATOP aAaNTaIH-
OHHBIX peaknuii 1enoctaoro opranmma (B.B.[1apun u co-
aBT., 1967), a BapnabenbHOCTh CEpICIHOTO PUTMA XOPOIIO
OTpa)KaeT CTENEeHb HAMPSIKEHUS! PEryISTOPHBIX CHCTEM,
00yCTIOBIICHHYIO BO3HHUKAIOIIEH B OTBET Ha JIFOOOE CTpec-
COpHOE BO3/ICHCTBHE aKTUBAIMEH CHCTEMBI THITO(I3-Ha-
MOYEYHUKHU U peakLuel CUMIIATOaJPEHAIOBOM CUCTEMBI.
Bormee neranpubnii anann3 BCP ¢ mpumenernem meto-
JIOB @BTOKOPPEISIIIMOHHOTO U CIIEKTPAIBHOTO aHAIN3a TIPH-
BEJ K pa3paboTKe MOJX0/a, OCHOBAHHOTO HA ITOJIOKEHHUSX
Omonmornueckoll KHOEPHETUKU U TeOpHUHN (DYHKIIMOHATHHBIX
cucteM. B 0CHOBE 3TOTO 1MOX0/1a JIEKUT PEICTABICHUE O
BapualeTbHOCTH PUTMa Cep/Lia KaK O Pe3yabTaTe BINSHHS
Ha CHCTEMY KPOBOOOPAIIIEHNSI MHOTOUHCIIEHHBIX PETYIISTOP-
HBIX MEXaHU3MOB (HEPBHBIX, TOPMOHAIBHBIX, TYMOPAIBHBIX).
OyHKIMOHATBHAS CHCTEMA PETYISIMN KpOBOOOpaIe-
HUSI IIPEJICTABISET COOOM MHOTOKOHTYPHYIO, HEPApXUUECKU
OpraHH30BaHHYIO CHCTEMY, B KOTOPOH IOMUHHUPYIOIIAS POITb
OT/AEIBHBIX 3BEHBEB ONPEEIAECTCS TEKYIIUMH TOTPEOHOC-
TsIMH opranu3Ma. Hamnbomee npocrast JByXKOHTypHast MO-
JIeTTb PETYISIIN CEPICTHOTO PUTMa OCHOBBIBAETCS HA KH-
OepHETHYECKOM ITOJXO/IE, IIPH KOTOPOM CHCTEMA PETYIISIIAN
CHHYCOBOTO y3JIa MOKET OBITh IPE/ICTABIICHA B BUAE ABYX
B3aMMOCBSI3aHHBIX YPOBHEW (KOHTYpPOB): LIEHTPAIBHOTO U
ABTOHOMHOTO C TIPSIMOW W 0OpaTHOM CBSI3BIO (CM. pHC. 2).
[Ipu 3TOM, BO3IEHCTBHE aBTOHOMHOTO YPOBHS (KOHTYypa)
MACHTH(UIMPYETCS C IBIXATENBHOM, a IIEHTPAILHOTO C He-
JIbIXaTEeJIbHON apUTMHEN.
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Kopa ronoBHoro moara FyMopaanbm KaHaJl peryJsinu

Bbicluve BeretaTMBHble
LIEHTPbI U NOJKOPKOBbIE
HEpBHbIE LEHTPbI
CepaeyHo-cocyancTbilit
LIEHTP NpOAONroBaToro
Mo3ra

,ﬂbIXaTeJ'IbeIM LeHTp

—P‘H,ﬂ,pa 6nyxgatowero Hepea

LEHTPAJIBHBIN KOHTYP ABTOHOMHBIN KOHTYP

HepBHblit kaHan
peryssanun

Puc. 2. Cxema 08yxKOHMYPHOIL MOOeNU PeynAuUU
cepoeunozo pumma.

PabounMu cTpyKTypamMu aBTOHOMHOTO KOHTYpa pe-
TYJSIAH SBISIOTCS: cHHYCOBBIN y3en (CY), Omyxmaromrie
HEPBBI U UX 5Ipa B MPOJOJITOBATOM MO3TY (KOHTYp Tapa-
CHMMATHIECKOH peryssinun). [Ipy 5ToM JpIxaTensHas cucte-
Ma paccMaTpHUBAETCA KaK 3JIEMEHT 00OpaTHOI CBSI3U B aBTO-
HOMHOM KOHTYp€ peryisiun ceprednoro purma (CP).

JleATenbHOCTh IIEHTPAITBEHOTO KOHTYPa PETYIISIINH, KO-
TOPBII HACHTH(OUIMPYETCS C CUMITATOAIPEHAIOBBIMH BITH-
SIHUSIMU Ha PUTM CEpP/IIa, CBA3aHA C HEABIXaTEIbHON CHHY-
coBoii aputmueii (CA) un xapakTepusyeTcs pa3THIHBIMA
MEJICHHOBOJTHOBBIMHU COCTABIISIOIIMIMH CEP/ICUHOTO PUTMA.
[Tpsimast CBA3b MEK Ty IEHTPATBHBIM H aBTOHOMHBIM KOHTY-
paMu OCYIIECTBIISIETCS] YePEe3 HEPBHBIE (B OCHOBHOM CHM-
MaTHYEeCKHe) U TyMOpaiIbHbIe cBsa3u. OOpaTHas CBA3b obec-
neguBaeTcs adhGepeHTHON NMITYITbCaIel ¢ 6apoperenTo-
POB CepAIa U COCYI0B, XeMOPELIENTOPOB M OOIIMPHBIX pe-
LENTOPHBIX 30H PA3INYHBIX OPTAHOB U TKAHEH.

ABTOHOMHasI PETYJIALUS B yCIOBUSX ITOKOS XapaKTe-
pHU3yeTCsl HATMYNEM BBIPaKCHHOM ABIXaTEIbHON apUTMHU-
eil. /lpIxarespHbIe BOJIHBI yCHIINBAIOTCS BO BPEMSI CHA, KOT-
Jla YMEHBIIAIOTCS IEHTPAIbHBIC BINSHIS HA aBTOHOMHBIN
KOHTYp peryisiuu. Pa3nuaHbie HArpy3KH Ha OpraHNu3M, Tpe-
Oyromre BKITTOUeHHs B Tiporiecc ynpaienus CP nenrpains-
HOTO KOHTYPa PETYIISINH, BELYT K OCIIA0IEHHIO {bIXaTCIh-
Horo KoMroHeHTa CA ¥ K yCHJICHHUIO €€ HEIbIXaTeIbHOTO
KOMITOHEHTA.

Hentpanpusiit KOHTYp perymsun CP —3To croxHen-

11asi MHOrOypOBHEBAsI CUCTEMA HEHPOIYMOPATILHOU pery-
TSIMU (PU3NONIOTHYECKUX (DYHKIMH, KOTOpasi BKIIOYAET B
ce0s1 MHOTOUYHCIICHHBIE 3BEHBSI OT TIOIKOPKOBBIX [IEHTPOB
MIPO/IOJITOBATOTO MO3Ta A0 TMIIOTATAMO-THIIO(PH3apHOTO
YPOBHSI BET€TATHBHON PETyISIINN U KOPBI TOJIOBHOTO MO3Ta.
Ee cTpykTypy MOKHO CXEMAaTHYHO IPEACTABUTh COCTOSIIIEN
13 TpeX ypOBHEN. DTHM yPOBHSM COOTBETCTBYIOT HE CTOJIBKO
aHaTOMO-MOP(OJIOTHIECKUE CTPYKTYPhI MO3Ta, CKOJIBKO
orpe/iesieHHbIe (PyHKIIMOHATBHBIC CUCTEMBI WM YPOBHHU
PETyISIINH:
1-i1 ypoBeHb oOecrieurnBaeT OpraHn3aIiio B3aUMO/ICHCTBIS
OpraHM3Ma ¢ BHENIHEH cpeloi (amanTamus OpraHn3Ma K
BHEIITHUM BO3/ieiicTBIAM). K HEMy OTHOCHTCSI IEHTpasIbHAs
HEpBHas CHCTEMa, BKITIOYasi KOPKOBBIE MEXaHU3MBI PEryJisi-
IIH, KOOPANHHPYIOMas (QYHKIMOHAIBHYIO JEATEIbHOCTh
BCEX CHCTEM OPraHW3Ma B COOTBETCTBHH C BO3/EHCTBHEM
(axTOpOB BHEMIHEH cpesl (YPOBEHB A).
2-ii ypoBeHb OCYIIECTBIISIET PABHOBECHE PA3TNYHBIX CHCTEM
OpraHn3Ma MeXIy co0oii 1 oOecTiednBaeT MEKCUCTEMHBIH
romeocta3. OCHOBHYIO pOJIb B 3TOM yPOBHE MTPAIOT BBIC-
M€ BEreTaTUBHBIC [ICHTPHI (B TOM YHCIIE THITOTAIAMO-TH-
nmodus3apHas cucreMa), 00ecrednBarolie TOPMOHATBHO-
BEreTaTUBHBIN ToMeocTas (ypoBeHb b).

3-ii ypoBeHb 0oOecrieunBacT BHYTPHCHCTEMHBII TOMEOCTa3
B Pa3IIMYHBIX CHCTEMAaX OPTaHU3Ma, B YaCTHOCTH B Kap/HO-
pecmupaTopHOi cucTeMe (CHCTeMy KpOBOOOpaIIeHUs U
CHCTEMY JIBIXaHHUSI MOYKHO PACCMaTPUBATH KaK CIMHYIO QyH-
KIIMOHATIFHYTO CUCTEMY ). 3/1€Ch BETYIITYIO POJIb UTPAIOT IO I~
KOPKOBBIE HEPBHBIE IIEHTPHI, B YACTHOCTH Ba30MOTOPHBIN
LIEHTP KaAK YacCTh IIOAKOPKOBOTO CEPJIETHO-COCYAUCTOTO IICH-
Tpa, OKa3bIBAIOIIETO CTUMYITMPYIOIIEE WITH YTHETAIOIIee IeH-
CTBHE Ha CEp/Ile Yepe3 BOJIOKHA CUMITATHIECKUX HEPBOB
(ypoBens B).

Henrixatensuas CA mpencTtaBiseT co0oii komeba-
Hust CP ¢ mepuonamu Beime 6-7 cexyun (amke 0,15 I'm).
Memnennsie (HeIbIXaTeabHbIE) KOJIEOaHUS CepASIHOTO
pUTMa KOPPEITUPYIOT C aHAJIOTHYHBIMHA BOJIHAMU apTe-
puanbHOTO naBneHus (Al) u maetusmorpamMmel. Paznu-
YaroT MeJIEHHEIE BOJHEI 1-T0, 2-r0 1 00JIe€ BEICOKHX I10-
psanxoB. Ctpykrypa CP BKITIOUaeT He TOJNBKO KoJeOaTens-
HBIC KOMITOHEHTHI B BU/IC JBIXaTEIbHBIX M HE/IBIXaTeIbHBIX
BOJIH, HO ¥ HETIEPHOANYECKHE MTPOLECCHI (TaK Ha3bIBac-
MbIe (ppaKTaTbHBIC KOMITOHEHTHI).

[Ipouncxoxaenne 3TuX KOMmoHeHTOB CP cBSA3bIBatOT
C MHOTOYPOBHEBBIM M HETMHEHHBIM XapaKTepOM MpoIiec-
COB PETYIIALINU CEPACYHOTO PUTMA ¥ HATNIHEM TTEPEX0/I-
HBIX MIpOIeccOB. PUTM cep/iia He SIBISIETCSI CTPOTO CTa-
LUOHAPHBIM CITy4YailHBIM IPOIIECCOM C IPTOJANIECKUMU
CBOMCTBaMH, UTO MOAPA3yMEBACT MOBTOPSIEMOCTH €TO
CTaTUCTHYECKHUX XAPAKTEPUCTHK HA JFOOBIX TPOU3BOIHHO
B3STBIX OTPE3KaX.

BapunabenbHOCTb CepAEIHOT0 PUTMA OTPasKaCT CIIOXK-
HYIO KapTHHY Pa3HOOOPa3HBIX YIPABISIONINX BIUSHUN Ha
CHCTEMY KPOBOOOpAIICHUS C WHTepPEpEHITHEeH TepHOIH-
YECKUX KOMIOHEHTOB PA3HON YaCTOTHI M aMILTUTY/IBL: C He-
JIMHENHBIM XapaKTepOM B3aUMOAECUCTBUS PAa3HbIX YPOBHEH
yTIpaBIICHHSI.

[Ipu ucronmp3oBanny 3ammuceit CP ¢ WIMTENTFHOCTHIO
MEHEe 5 MHHYT MBIl HCKYCCTBEHHO OTPAaHHYMBAEM UYHCIIO
N3yYaeMBIX PETYISATOPHBIX MEXaHU3MOB (KOHTYPOB yIpaB-
JICHUST), CY’KaeM JIHana3oH N3y4aeMbIX YIPaBISIOIINX BO3-
JeicTBUi. YeM JUIMHHEE psl aHAIU3UPYEMbIX KapIUOUHTEP-
BAJIOB, TEM OOJBIIE YPOBHEH PETYIATOPHOTO MEXaHM3Ma
MOXHO HCCIIE/IOBATh.

Hamnbormee 630K ¥ MOHATEH (PU3MOIOTaM U OCOOCH-
HO, KIIMHHUIICTaM 1moaxo k ananu3y BPC, ocHoBanHast Ha
MPEJICTABIIEHUSIX O MEXaHU3MAaX HEMPOrOPMOHAJILHOM pery-
msiun. Kak n3BeCTHO, perysisiiys puTMa cep/na OCyIecTB-
JISIETCS BETE€TAaTUBHOM, IEHTPAJIbHON HEPBHOM CUCTEMOMH Psi-
JIOM TYMOPaJIbHBIX M peIeKTOPHBIX Bo3aeicTBri. [Tapacm-
TaTHIecKast U CHMIIATHIeCcKast HEPBHBIE CHCTEMBI HAXO/ISIT-
Cs B OTIPEZICTIEHHOM B3aNMO/ICHCTBUH 1 MO BIUSHUEM LICH-
TpaJIbHON HEPBHOH CHCTEMBI H Psijia TYMOPATIBHBIX U ped-
JICKTOPHBIX (PaKTOPOB.

IocTostHHOE BO3/1€iiCTBHE CUMITATHYECKUX U TAPACUM-
MAaTHYECKUX BIUSHUH TPOMUCXOIUT Ha BCEX YPOBHSX PETYIIs-
1. JIeHCTBUTENbHBIC OTHOMICHNS MEXY JIBYMsI OTACIAMU
BEreTaTUBHOW HEPBHOW CUCTEMBI CIIOXKHBI. VX CylIHOCTB
3aKJFOYACTCsI B Pa3JINYHON CTETIEHN AKTUBHOCTH OJTHOTO U3
OT/IEJIOB BETETATUBHON CHCTEMBI ITPH N3MEHEHNH aKTHBHOC-
TH JIpyTOro. JTO 03HAYAET, YTO PeabHBII PUTM Cep/Iia MO-
JKET BpEMEHAMHU SIBJISITHCS IPOCTOM CyMMOM CHMITaTHYeC-
KOM M MapacuMNaTu4ecKol CTUMYIISILIMM, a BpEMEHAMHU —
CHMITAaTHYECKAask MM MapacuMITaTHIECKasi CTUMYIISIIAS MO-

BECTHHK APUTMOJIOI'MU, Ne 24,2001



JKET CIJI0’KHO B3aUMOJICHCTBOBATH C UCXOIHOM Mapacummna-
TUYECKOM MJTM CUMITAaTHYECKON aKTUBHOCTBIO.

YacTo rmpu T0CTHKEHHH TTOJIE3HOTO IPUCTIOCOOUTEIh-
HOTO pe3yibTaTta OJHOBPEMEHHO HAOIIOAAETCS CHIKECHHE
AKTHBHOCTH B OTHOM OT/I€JIC BETCTaTHBHOM HEPBHOM CHCTE-
MBI B BO3pacTaHue B qpyrom. Hampumep, Bo30yxkaeHue Oa-
pOopeLenTopoB Npu NOBbILIEHUH A/l IPUBOAUT K CHUXKE-
HUIO 9aCTOTHI M CHJIBI CEPJCUHBIX COKPAIICHUNA. DTOT A(-
(beKT 00yCIIOBIIEH OTHOBPEMEHHBIM YBEITMUCHUEM TTapachM-
MATUYECKOW M CHIKEHHUEM CHUMITAaTHYECKON aKTHBHOCTH.
Takoif THIT B3anMOICHCTBIS COOTBETCTBYET IPHHITHAITY «(DyH-
KIMOHATBHON CHHEPTUI».

B 3aximiouenue cietyeT oaIepKHy Th, YTO H3JI0KESHHbIC
BBIIIIE PA3JIMYHBIE MOAXO0AB! K aHam3y BCP He Tonbko He rpo-
THBOpPEYAT JIPYT APYTY, HO H SBIISTIOTCS B3aUMOIOIIOTHSTIOIIH-
M. Tekyast akTHBHOCTb CHMITATHYECKOTO 1 TTAPACHMITATH-
YECKOI'0 OT/IEJIOB BETETATUBHON HEPBHOM CHCTEMBI IO CYLIIE-
CTBY SIBIISIETCS PE3YJIBTATOM CHCTEMHOM PEaKIINF MHOTOKOH-
TYpHOI 1 MHOTOYPOBHEBOM CUCTEMBI PETYIISLIUY.

3. OCHOBHBIE OBJIACTUIIPUMEHEHUS METOJA
HNIIOKA3AHUSA K EI'O UCITOJIB30OBAHUTO

Hecmotps Ha moutn 40-1eTHUI CPOK TPUMEHEHUS
pasnuyHbIX MeTo10B aHanu3a BCP B cambix pa3HooOpas-
HBIX 00JIACTSIX MPUKJIIAJHON (U3NOTIOTHH ¥ KIMHUYECKON
MEJUINHBI, cepa X NCITOJIB30BAHUS MTPOJI0JIKALT pac-
LIUPATHCA C KaXIbIM rofoM. [[pMHIUNIHATBHO BaXKHBIM
sBisieTcst To, 4yTo ananu3 BCP He siBisieTcst y3kocnenua-
JU3UPOBAHHBIM METO/IOM JIJISl pEIICHUS KOHKPETHBIX JH-
arHOCTUYECKUX 3a7ady. MOXXHO MEepPeUUCINUTh JUIIb He-
CKOJIBKO TPUMEPOB, T7i€ OH MPUMEHSAETCA A1 YTOUHEHUS
JIMarHo3a onpeJieIeHHbIX 3a00eBanuii. B wactHOCTH, 9TO
JIMarHOCTUKA aBTOHOMHO HeBponaTHu 1pu quadere. B
TO/TABJISTIOIIIEM OOJIBIIMHCTBE CIIy4aeB peub HJeT 00 OlleH-
Ke Hecrenu(pUYecKuX peakuii opranu3mMa Ipu Bo3zeH-
CTBHUY PA3JINYHBIX PAKTOPOB HIIU IPH OMPE/ICIICHHBIX 3a-
OoneBanusx. Vicxozs U3 pe/icTaBICHHBIX HAYYHO-TEOpe-
TUYECKHUX MOJI0KEHUI MOXKHO YCIIOBHO BBIJIETTUTh UEThI-
pe HampaBJIeHUs IPUMEHEHUs MeTo10B aHanu3a BCP:

1. oneHka (QyHKIIMOHAIBHOTO COCTOSHHS OPraHU3Ma U ero
HM3MEHEHMI Ha OCHOBE OIpEeJeJIEHHs TapaMeTpOB Berera-
TUBHOTO OajlaHca ¥ HeHpPOTryMOpaIbHOHN peryisiuy;

2. OIIEHKA BBIPAXKEHHOCTH aJalITAlMIOHHOTO OTBETA OPraHn3-
Ma [P BO3AEHCTBUHU Pa3INYHBIX CTPECCOPOB;

3. OIleHKa COCTOSIHUS OT/ICNIbHBIX 3BEHBEB BEr€TaTUBHOM pe-
T'YIISIIIAN KPOBOOOpAIICHUS;

4. pa3paboTka MPOTHOCTHUECKUX 3aKJIIOUCHUN HA OCHOBE
OLICHKH TEKYIIETO ()YHKIIHOHAIBHOT'O COCTOSIHUS OPTaHH3-
Ma, BBIPQXXEHHOCTH €T0 aJalTallUOHbIX OTBETOB U COCTOS-
HUS OT/ICJIBHBIX 3BEHBEB PETyIITOPHOTO MEXaHU3Ma.

[IpaxTrdeckas peanu3anus yKa3aHHBIX HallPaBICHUI

OTKpBIBAET 0€3rpaHUYHOE T10JIe IS TEIBHOCTH, KaK ISl yue-
HBIX, TaK Y JJIs IPakTUKOB. Hibke npeaaraeTcst OpueHTHpo-
BOYHBIH U BeChMa HEIOJIHBIN TIepedeHb 001acTeld HCIob-
30BaHus MeTo/i0B aHanu3a BCP u noka3anuii k ux npumeHe-
HUIO, COCTaBJICHHBIM Ha OCHOBE aHAJIM3a COBPEMEHHBIX OTe-
YECTBEHHBIX 1 3apyOEKHBIX ITyOIMKaINH.
1. OueHka BereTaTUBHOM peryssiliui pUTMa cepia y npax-
THYECKH 3/I0POBBIX JIFOJIEH (MCXOHBIH yPOBEHb BET€TaTHB-
HOM PEeryssiiiy, BereTaTUBHAs pEaKTUBHOCTh, BET€TaTUBHOE
obecrnieyeHme AesTeIbHOCTN);

2. OreHKa BEreTaTHBHOM PETYISINN PUTMa Cep/lia y Talu-
€HTOB C PA3IMIHBIMH 3a00/ICBaHISIMHU (M3MEHEHNS BETETaTHB-
HOTO OasaHca, CTeNeHb Ipeo0IagaHnst OHOTO U3 OT/ICTIOB Be-
TeTaTHBHOM HEPBHOII cricTeMbl) [loydeHue JOoTHATEeTBHOM
WHPOPMAIINH [T IMATHOCTHKN HEKOTOPBIX (hopM 3aborieBa-
HUM, HAIIpUMep, aBTOHOMHON HEHPOTIATHH TIPH THa0eTe;

3. OreHka (DYHKIIMOHAJIBHOTO COCTOSTHUS PETYIISTOPHBIX CH-
CTEM OpraHu3Ma Ha OCHOBE HHTErPaJIbHOTO MOAX0A K CHC-
TeMe KpOBOOOpAIEeHNs KaK K MHIUKATOPY a1alTaI[MOHHON
JeATETbHOCTH BCETO OPTaHN3Ma;

4. OmperneneHue THIIA BETCTaTUBHON PETyIIAIIH (Baro-, Hop-
MO- WJTH CUMTIATOTOHHSA );

5. TIporHo3 pucka BHE3aITHOH cMEpTH U (PaTaIbHBIX apUT-
Muit ipu nHpapkTe Muokapaa u MbC, y 60mpHBIX ¢ jKely-
JIOYKOBBIMH HapyHICHUSIMH PUTMa, TIPH XPOHIUIECKON cep-
JICYHON HEOCTATOYHOCTH, O0YCIIOBICHHON apTepHaIbHOM
TUNEPTEH3UEN, KAPANOMHUOIIATHEN;

6. BwimeneHwe rpymim pricKa IO Pa3BHTHIO yTPOXKAIOIICH
JKM3HU TIOBBIIIIEHHON CTA0MIBHOCTH CEPICIHOTO PUTMA;

7. Wcnonb3oBaHME B KQUECTBE KOHTPOIBHOIO METOAA MIPU
TIPOBEICHUH PA3TUYHBIX (PYHKIIMOHATBHBIX TIPOO;

8. Ormenka 3¢phexTHBHOCTH JIedeOHO-TIPOPIITAKTUISCKUX U
03/I0POBHUTEIBHBIX MEPOIPHUSATHIA;

9. Omenka ypoBHS CTpecca, CTETIEHN HAIPSHKCHUS PEeTyIIs-
TOPHBIX CHCTEM IIPH HKCTPEMATIBHBIX M CyOIKCTPEMAIIBHBIX
BO3JICMCTBUAX HA OPraHU3M;

10. Omenka pyHKIIMOHAIEHOTO COCTOSHHS YEIIOBEKa-0TIe-
patopa;

11. Hcmonmp30BaHue B Ka9€CTBE METOA OICHKH (DYHKIIHO-
HaJIbHBIX COCTOSTHUI P MACCOBBIX MPO(PMIIAKTHUECKHX (J10-
HO30JIOTHYECKNX ) 00CIIEIOBAHMSIX Pa3HBIX KOHTHHTEHTOB Ha-
CETICHUST;

12. TIporuno3upoBaHue GYHKINOHATHHOTO COCTOSHIS (yC-
TOWYMBOCTH OPTaHNU3MA) MTPH TIPOPOTOOPE U OTIpeieeHne
TPOGIPUTOTHOCTH;

13. Monutopunr BPC B xupypru# ¢ neipio 00beKTHBH3a-
LIUH BBIPAKCHHOCTH OIIEPAIIMOHHOTO CTpecca U KOHTPOJIS
a/ICKBATHOCTH aHECTE3HH, a TAKXKE JJIs BRIOOpa THIIA U JI03H-
POBOK aHECTE3MOIOTNUECKOH 3aIUTHI M A1 KOHTPOJIS B TTOC-
JICOTIEPAIIIOHHOM TIEPHOJE;

14. OObexTHBH3AIMS PEAKIIA BEreTaTHBHOW HEPBHOI CHC-
TEMBI ITPH BO3ACHCTBIN HA OPraHN3M AJIEKTPOMAarHUTHBIX MO-
JIeil, THTOKCUKAIMI 1 IPYTHX MaTOT€HHBIX (DaKTOPOB;

15. Bribop onTHMambsHOW MEIMKAMEHTO3HOW TEpamuu ¢
ydeToM (hoHa BeTeTaTUBHOMN peryisinuu cepamna. KonTpois
3¢ PEKTHBHOCTH TMPOBOIUMON TEpaTiH, KOPPEKIINSI TO35I
MIpenaparos;

16. OtieHKa ¥ IPOTHO3UPOBAHUE IICHXMYECKIX PEAKIINH 10
BBIPaKEHHOCTHU BETETATHBHOTO (OHA;

17. Wcnonb30BaHne METO1a B HEBPOJIOTUU JJIs1 OLIEHKH CO-
CTOSIHMS BET€TaTUBHOM HEPBHOW CHCTEMBI ITPU PASITIMUHBIX
3a00JI€BaHMSIX

18. KouTpons (hyHKIHOHATHHOTO COCTOSHIS OpTaHU3Ma B
CTIOpTE;

19. OrmeHKa BEreTaTHBHOM PETYISIAN B TIPOIIECCE PA3BUTHS
y ieTelt 1 moApocTKoB. [ [pumeHenne B kauecTBe KOHTPOIbHO-
TO METOZIA B INKOJIEHON MEIUIIMHE JUTS COIIMAIBHO-TIEAAro-
THYECKHUX 1 MEAMKO-TICUXOJIOTHUECKUX HCCIIETIOBAHNI;

20. KoHTpoinb (QpyHKIIMOHAIEHOTO COCTOSIHUS TUTO/IA B aKy-
mepcTse. [IpuMenenne B HeOHATaTbHOM IEPHO/IE PA3BUTHS
OpraHu3Ma.
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IIpencraBieHHbIN IepeUeHb HE SBISETCSA HCUEPITBIBA-
forM. OH OyJeT MOCTENeHHO pacmupsAThCsS. OCHOBHBIM
MOKa3aHNeM K TPUMEHEHHIO MeTooB aHanmm3a BCP sBiser-
Csl HAIMYNE BEPOSTHBIX I3MEHEHHH CO CTOPOHBI PETYIATOP-
HBIX CHCTEM OpraHn3Ma, B YaCTHOCTH M3MCHEHHH Berera-
TUBHOTO Oananca. [ToCKOIbKyY MpakTHYEeCKH HeT TaKuX (hyH-
KIIMOHAJIBHBIX COCTOSTHUH MITH 3a00JIeBaHNH, B KOTOPBIX OBl
HE yJacTBOBAJIM MEXaHU3MBI BETETATUBHOMN PETYISIINN, TO
ctepa mpumeneHus Mmetoxa ananmsa BCP nonctune Henc-
gepraeMa. ITo 00YCIOBICHO TEM, YTO METO] Ha CETO THSIII-
HUH I€Hb, SIBISIETCS, TTIOKATYH, €TMHCTBEHHBIM JIOCTYTTHBIM,
HEWHBAa3UBHBIM, JOCTATOYHO MPOCTHIM X OTHOCHTEIHHO JIe-
IIEBBIM METOOM OILIEHKH BET€TaTUBHOM PETYISAIMN. Y UH-
TBIBasI IINPOKHE TIEPCIIEKTHBEI PA3BUTHS METO/1A, TEM OoJiee
Ba)XHO 00ECHEUYNThH €r0 CTAHIAPTH3ALUIO U CPABHUMOCTH
JTAHHBIX, TOJY9aEMBIX PA3HBIMH UCCIIEI0BATETIMHI

4. OCHOBHBIE MEJMIIMHCKUE U TEXHUYECKHUE
TPEFOBAHUA

4.1. Tpebosanus k onumenvHoCmU Pe2UCMPAUUU CEp-

0eunozo pumma

JmurtensHocTts peructpanuu CP 3aBucHT OT 1eneit uc-
cnenoBanyst. [IpoioIDKUTENBEHOCT 3aMceit MOXKET KoeOarhb-
Cs1 OT HECKOJIBKMX MUHYT JI0 HECKOJIbKHX yacoB. Hampumep,
TIPH MacCOBBIX MPOMHIAKTHIECKUX OCMOTPAX WITH MPH MPeI-
BapUTEIbHBIX MOJIUKIMHIYECKUX U KIMHUYECKUX UCCIIE/I0-
BaHUSIX MPUMEHSIOT S-MUHYTHY!0 peructparuio JKI. ITpu
(YHKIIMOHAITBHBIX MPO0aX JIUTEIBHOCTD PETHCTPALIUH MO-
xeT kostedatbest oT 10-15 munyT 1o 1,5 —2 gacos. Bo Bpemst
XUPYPTUYECKUX OIepanuii MOTyT OTpeOOBaThCsS KOHT-
POJIbHBIE MICCIIEIOBaHMS B T€UEHHE 3-5 4acoB, HAKOHEIl, B
peaHMMaIMOHHBIX OT/ICJICHUSIX WU TTPH UCCIICI0BAHNH CHA
JUTMTEITEHOCTD HENPEPHIBHOW PETHCTPAIIMH MOYKET JOCTHT aTh
10-12 gacos. B cBsi3u ¢ 5TUM npeyiaraeTcst BhIJIEISATh YEThI-
pe tuna uccienoBanuit BCP:
1. KparkoBpeMeHHbIE (OrepaTHBHBIC WK 0030pHBIE) 3aITH-
cu (CTaHJapTHas JUIMTEIBHOCT — 5 MUHYT);
2. 3anucu cpeaHel yuTensHoCTH (10 1-2-X 9acoB);
3. MHoroyacoBsle 3anucH (710 8-10 yacoB);
4. Cytounsle (24-X yacoBbIe U 60Jiee JTUTETHHBIC) 3aMKCH.

OrmpenieneHHbIe 3a/1a41 MOTYT TpeOoBaTh OoJiee KopoT-
KHX OTpe3KOB BpeMeHH 3anuci (1-2 MuH.) B HacTosmux me-
JIMIIUHCKUX PEKOMEHIAIMSIX MHOTOYACOBBIE M CYyTOYHBIE 3a-
IIMCH HE paccMaTpuBaroTest. YTo kacaercs 3anuceii cpeHen
JUTMTETEHOCTH, TO B IAHHOM CJTy4ae X UCTIOJIb30BaHKE MPe/I-
ToJiaraeTcs B paMKax MpoBeIeHHUs QYHKIIMOHAIBHBIX ITPO0
(cM. HIKE).

Hes3aBrncumo OT JUTMTENEHOCTH PErHCTPaIY ITPU aHa-
JIM3€ JaHHBIX B KauecTBE 0a30BBIX BEIOOPOK PEKOMEH Ty eTCsI
UCTIONB30BaTh S-MUHYTHBIE CErMEHTBI 3aIucH. B oTenpHbIx
cityyasix mpu paboTe ¢ BEICOKOCTAIIMOHAPHBIMHE TIpoliecca-
MU (3MOIMOHANIBHBIN CTpecc, ycToiunBas (asza ¢usuuec-
KOH Harpys3KH) JI0ITyCTHMO HCIIOIb30BaTh U 00J1ee KOPOTKHE
BBIOOPKH. [Ipr HEOOXOIMMOCTH OLIEHKU KapJMONHTEPBAIIOT -
PamMM IIpH JUTUTETFHOM HaOTIOICHHUH LIEIeCO00pa3HO HCTIONb-
30BaTh B K&XKJIOM CTAIIHOHAPHOM JTarle CTaHAapTHBIE S-MU-
HYTHBIE CETMEHTBI 3aIIMCH 1 PE3YJIbTaThl aHAJIM3a ITHX Cer-
MEHTOB COOTBETCTBYIOIIUM 00pa3oM CyMMHPOBaTh. AHa-
713 OoJtee MpoI0JHKUTEIBHBIX CETMEHTOB 3aIICH TpedyeT
CreluaIbHON pa3paboTKH, TaK KaK MPH MX OL[CHKE CIIE/TyeT
YUUTHIBATh HAJIMYHME B UX COCTABE TIEPHOMUECKIX KOMITO-

HEHTOB, OTPAXKAIOIINX COCTOSTHUE 00JIe€ BBICOKUX YPOBHEH
peTyISIny, a Takke BaXKHO o0pamars 0codoe BHIMaHHE Ha
YCTOWYIHMBOCTH (DYHKIIMOHAILHOTO COCTOSIHUSI M HAIWIHE
TIEPEXOTHBIX TPOIIECCOB.

4.2. Memoouka uccneoosanus BCP

Uccnenosanne BCP moxeT OBITh MapauieTsHBIM FITH
CTEMAIN3UPOBaHHBIM. B mepBoM cirydae oHO IpoBOIUTCS
omaOBpeMeHHO ¢ peructparmeit DKI, 9XO-KI™ ans memneit
JIMarHOCTUKH WM MEAUIIMHCKOTO KOHTPOJS WIIH BO BpEMs
X0onTepOBCKOr0O MOHUTOpUpOBaHus. Bo BTopoM ciyuae 31o
neneHarnpasienHoe n3yuenne BCP ¢ ncmons3oBannem crre-
[UATN3UPOBAHHBIX CHCTEM.

[lenecooOpa3HO BEIIEIUTH YETHIPE BUIA HCCIEH0-
BaHUM:

a. OTEepaTHBHBIC NCCIIEI0BAHNS B YCIOBHUSIX OTHOCHTEIIBHO-
TO TTOKOST;

0. MccnenoBaHMs NPH MPOBEICHUN (DYHKIIMOHAIBHBIX TEC-
TOB;

B. HCCIIEOBAHMS B yCIOBHSIX OOBITHOM AEATETBHOCTH HITH
TIPY BBIIOJTHEHNH TPO(ECCHOHATIBHBIX HATPY30K;

. WCCIICIOBAHMS B KIIMHUUECKUX YCIIOBHSX.

Kaxiplii U3 3TUX BUJI0B UCCIIEOBAaHUM XapaKTepU3yeT-
Cs1 OIPE/ICIICHHBIMU OCOOEHHOCTSIMH METOANKH.

4.2.1. Onepamuensie uccied008anus 6 ycio8usax om-

HOCUMENbHOZ0 NOKOS

Perucrpupyercst OKI'-curaan B 0mHOM U3 cTaHAAPT-
HBIX (JTydrme 2*-3*) ¥ TpyAHBIX OTBENeHHUX. [ IPOIOIKUTEIb-
HOCTB 3AIVCH JOJKHA OBITh, KaK MPABUIIO, HE MEHEE 5 MU-
HyT. [Ipn Hanm4uyM HapymeHWH pUTMa JIydIne MTPOBOTUTH
3amuch He MeHee 10 MuHYT. AHanm3 2*-3* mociaeoBaTelNb-
HBIX 3aIHACEH 110 5 MUH. TIOATBEPKIAET YCIOBHS CTAOMIIBHO-
CTH (pU3NOIOTHUECKOTO cTaTyca. B sKkcriepuMeHTaIbHBIX U
KIMHUYECKUX UCCIENOBAHMAX HOJIKHA ObITh m3BecTHAa UCC
JUTSI KOPPEKTHOTO COTTOCTABIICHUSI ITOTyYaeMbIX JaHHBIX.

K nccrenoBannto BCP nmpuctymaioT He paHee 4eM de-
pe3 1.5-2 gaca mocJie epl, B THXOI KOMHATE, B KOTOPOH O/~
JepKUBaeTCs MoCcTosTHAAS Temrieparypa 20-22 C°. Iepen wc-
CITeIoBaHUEM 00s13aTeNbHa OTMEHA (PU3HOTEPAITeBTHIECKIX
TIPOTIEYP ¥ METUKAaMEHTO3HOT0 JTedeHus. JInbo »tu hakTo-
PBI TOIDKHBI YIUTHIBATHCS TIPH OLIEHKE PE3yIBTaTOB HCCIIE-
nosanusl. [lepen HavasoM ncciae0BaHNs HEOOXOIMM MIEpH-
O]l aIalTalluy K OKPYKAIOITUM YCIOBHUAM B TeueHne 5-10
MHUHYT.

3ammce OKI' mpon3BoANTCS B TONOKEHUH Jie)Ka Ha
CIIMHE, TIPH CITOKOWHOM ApixaHud. OOCTaHOBKA BO BpeMs
HCCIICIOBAHMS TOJDKHA OBITH CITOKOMHOI. MccnenoBanue y
KEHIIMH JKeJIATeTIbHO TPOBOIUTE B MEKMEHCTPYaTbHBIN
TIEpHOJ, TaK KaK TOPMOHAIIBHBIE M3MEHEHHUSI B OpTaHU3Me
OTpaXaroTCsl Ha KapauomHTepBajorpamMme. Heodxonmumo
YCTPaHHUTh BCE MOMEXH, MPUBOSIINE K SMOINOHAIEHOMY
BO30YX/ICHIIO, HE Pa3rOBapUBATH C UCCIEAYEMBIM H ITOCTO-
POHHHMMH, HCKITIOYHUTH TeTIe()OHHBIC 3BOHKH U TIOSBJICHHE B
KaOWHEeTe IPYTHX JIVIL, BKIIFoYast MepaboTHHKOB. B epmon
nccnenoBanust BCP manueHT gomKeH OpIaTh, He Jemast ITy-
OOKMX BIOXOB, HE KaIlISITh, HE CIIIATHIBATD CITIOHY.

4.2.2. Hccnedosanusa npu nposedenuu QyHKyuo-

HAILHBIX MECMO0G

DYHKIMOHAILHOE TECTUPOBAHUE SIBIISIETCS BXKHON Ya-
ctbio uccaenoBanuii BCP. OcHOBHO# 1IeTBIO TIPH 3TOM SIBIISI-
eTCsl OIIeHKa ()YHKIIMOHAIBHBIX PE3EPBOB MEXAHI3MOB BETE-
TaTHBHOH Peryisimi. B 3aBHCHMOCTH OT BIIa (DYHKIIHOHATb-
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HOH Harpy3Ky MOTYT TECTHPOBATHCS PA3IIMIHBIC 3BEHBS CHC-
TEMBI yIIpaBICHUS (PU3HOIOTHICCKUMH (DyHKIHAMH.

UyBCTBUTEIEHOCTD M PEAKTHBHOCTB BETETATHBHO HE-
PBHOI CHCTEMBI, €€ CHMITaTHYECKOTO M MapachMIaTHIeC-
KOTO OTJIETIOB TIPH BO3/ICHCTBHIHN TOTO WIIH HHOTO TECTHPYIO-
mero (pakTopa MOTYT CIYXKHTh JHATHOCTHYECKUMH U ITPO-
THOCTHYECKUMH KPUTEPHAMH.

Tak, HapuMep, IPH THAOSTHYECKOH HepOaThu pe-
aKIWs MapacuMIIaTHYECKOTO 3BEHA PETyIIALUH Ha TPo0y ¢
(hUKCHPOBAHHBIM TEMTIOM ABIXaHU (6 ABIXaHHI B MUHYTY )
ABJIACTCS OHUM N3 BAKHEHIIINX THATHOCTHIECKIX TPH3HA-
koB. Hike npezcTaBieH nepedeHs pyHKIIMOHAIBHBIX P00,
HamboJee 9acTo MpUMEHIeMbIX TIpH uccienoBanmy BCP:
1). AxTHBHas M macCHBHAs OPTOCTaTHYecKas mpoda (mpu
HEO0XOIMMOCTH KIIMHOOPTOCTaTHIECKas ITpooda).

2). Ipoba ¢ HhuKCHPOBAHHBIM TEMIIOM JBIXAHHS.

3). IIpoba BanbcansBel.

4). TIpoObI c MAKCIMAaJIBHOM 3a/ICPKKO TBIXaHUS Ha BIIOXE
1 BBIJIOXE.

5). M3omerpuueckas Harpy3ouHas mpooa.

6). Harpy3ounsie mpoOBI Ha BETOIPrOMETpE.

7). ®apmakosornueckue mpoosl (¢ B-61okaTopamu, atpo-
MTUHOM | IPyTUMH TIpeTiapaTamMi).

8). IIpobda Amaepa.

9). CunoKkapoTuaHas Mpooda.

10). Tcuxohu3nonornaeckue mpoosL.

[IpencraBneHHBIN IepedeHb (HYHKIIMOHATIBHBIX P00
ABISIETCS HETIONMHBIM. KaXkast u3 ykazaHHBIX TPo0O MpOBO-
JIUTCS TI0 CBOEH CIIeNranbHOM MeToauKe. B 3aBucuMOCTH OT
BHJIa PUMEHSIEMON TTPoOKI muTenbHOCTh 3amucu CP mo-
JKET KoJIebaThesl OT HeCKONBKAX MUHYT (TIpH TIpo0Oe ¢ (hUKCH-
POBaHHBIM TEMIIOM JBIXaHMs) 10 HECKOIBKUX YacoB (TIpH
(hapMaKoIOTHIeCKUX MPOOax)

Heo06xommMo 0TMETHTS CITeTyToIre 0COOCHHOCTH aHa-
nm3a BCP nipu dyHKIIMOHANEHBIX TTpo0ax:

o doHoBas (MCXOIHAS ) 3AIHICH TOJDKHA POBOANTCS B yCIIO-
BHSIX TTOKOSI (CM. BBIIIIE) B TEUEHHE HE MEHEee 5 MUHYT. [lyist
CpaBHEHUS ¢ (POHOBOM 3aMHCHIO JTOJKHBI HCTIOIb30BATHCS
AQHAJIOTMYHBIE T10 JUTUTEILHOCTH 3aITHCH, 0Ty IeHHBIE Ha pa3-
HBIX 3Tamnax QYHKIIMOHATBEHOH ITPOOHT;

¢ [lepexommbIii mporiecc pH GyHKIMOHATBHBIX MPOOaX T0II-
JKEH aHAIM3UPOBATHCS CIIEHAIBHBIMI METOAMH (371ECH 3TN
METOJIBI HE pacCMaTpUBatOTCs ). [Ipr 3TOM OH TOIKEH OBITh
BBIJICNICH W3 3aITUCH BU3YaJIbHO MM ABTOMATHYECKH C HC-
TI0JTb30BAaHNEM COOTBETCTBYIOIIHUX AJITOPUTMOB, YINTHIBAIO-
LIUX HECTALIMOHAPHOCTh U HEJIMHEHHOCTH Ipolecca. AHa-
JIM3 MEPEXOIHBIX MTPOIIECCOB MOKET NUMETh CAMOCTOSTEIh-
HOE IMarHOCTHYECKOE M MPOTHOCTHYECKOE 3HaueHue. [lepe-
XOJIHBIH MPOIECC B 3aBUCUMOCTH OT BHA ()YHKIIMOHATBHBIX
po0 MOKET 3aHNMAaTh 00JIee KOPOTKOE MK OOITee THTEITh-
HOE BpeMs.

* Orenky n3meHenni nokasateneit BCP mpu pyHKkImmonams-
HBIX IP00ax CIeayeT IPOBOIUTD C yUETOM JIAHHBIX, TOY-
YEHHBIX IPYTUMU METOAAMH HCCIICIOBAHUSL.

4.2.3. Hceneoosanus 6 ycnosusax 00blunoil desmeins-

HOCMU WU NPU GbINOTHEHUU RPOPECCUOHANLHBIX

Hazpy30K

[Ipumenenne anam3a BCP B kauecTBe MeToa OTIEHKH
a/IaNTaIMOHHBIX BO3MOKHOCTEH OPTaHU3Ma MITH TEKYIIETO
YPOBHS CTpecca MPECTaBIsAET MPAKTHUECKUH HHTEPEC IS
Ppa3MMIHBIX 00IacTel MPHUKIIaTHON PU3NOTIOTHH, TpOdeccH-

OHAJILHOW U CHOPTUBHOM MEAMULIMHBI, & TAKXKE JIJIsl COLIUAIIb-
HO-IKOJIOTHUECKUX HCCIIenoBanuii. Pa3BuTne JOHO30510TH-
YECKOH JMarHOCTHKH CJIETaI0 BO3MOXHBIM BBIICNICHUE Cpe-
JIV TPAKTHYECKH 37I0POBBIX JIIO/IEH OOIIMPHBIX TPYII JIUIL C
BBICOKMM M OYCHB BBICOKHMM HANPSDKCHUEM PETYISTOPHBIX
CHCTEM, C TOBBIIIEHHBIM PHCKOM CPBIBA aAANTAINH U TTOSB-
JICHUS TTATOJIOTUIECKUX OTKIIOHEHHUH 1 3a00meBannii. Takue
JWIA HY>KAAI0TCS B PETYJISIPHOM KOHTPOJIE yPOBHS cTpecca
1 B PEKOMEH/IANNSX IO COXPAHEHHIO 3/[0POBBSL.

[Tpo6rema XpOHIUYECKOTO CTpeCca, KOT/Ia IMEETCSI 1T0-
CTOSIHHOE MOBBIIICHHOE HATPSHKEHNE PETYIISTOPHBIX CHCTEM,
KacaeTcs MPAKTHUYECKHU BCETO HACENICHUSI, HO OCOOCHHO BaK-
Ha ISl OTACIBHBIX TPO()ECCHOHANBHBIX TPYIIL, TPy KOTO-
PBIX COTIPSDKEH C BO3/IEHCTBHEM KOMIUIEKCA CTPECCOPHBIX
(hakTOpoB. ITO, B HaCTHOCTH, OTIEPATOPHI KOMITBIOTEPHBIX
CHCTEM, JMCTIETUEPHI, BOJUTEIH, a TAKKE OM3HECMEHBI U afI-
MUHHUCTPAaTUBHO-YIIpaBlIeHIeCKUi ammapar. Aramn3 BCP
SBJISIETCS aJICKBAaTHBIM METOJIOM OLICHKH YPOBHS CTpecca Ipr
MX TIOBCEHEBHOH AEATENHOCTH. 31€Ch B 3aBUCUMOCTH OT
LIEITF BO3MOYKHO ITPUMEHEHHE JTI000T0 U3 TPEX THITOB UCCIIe-
JIOBaHMH (KpaTKOBPEMEHHBIE, CPEAHEH UTUTEIbHOCTH NN
MHOTOYacOBBIE).

KparkoBpeMeHHbIE WM ONIEPATHUBHBIC NCCIICJOBAHNS
C JUIUTEIBHOCTBIO 3aUCH B 5-15 MUHYT MOT'YT IPOBOAUTHCS
B CHCTEME MAaCCOBBIX O0CJIEIOBaHHMI, KOrma HEOOXOIHMMO
OLICHUTh COCTOSTHHE TPYTIITBI JIFOZIEH 1 BBIIETUTH JINI] C TIOBBI-
IIEHHBIM PUCKOM Pa3BUTHS TATOJIOTHH. B Takux mcceosa-
HUSIX BOKHBIMU SIBIISTIOTCS TTapajIeNIbHbINA cOOp aHaMHE3a,
ydeT xano0, 00pa3a JKU3HU U aHTPOTIOMETPHYECKUX JTaH-
HBIX, & TAK)KE N3MEPEHHE apTEePHUATBHOTO TABICHHS. 3ariucu
JIOJDKHBI TIPOBOJIUTECS B YCIIOBUSIX OTHOCHUTEIEHOTO MOKOS B
TTOTI0XKEHHH «JIEXKA» HITH «CHTIS.

3amucu cpeHel mTeabHOCTH (10 1 9aca) renecooo-
Pa3HO MPOBOJMTH MPUMEHHUTETHHO K OT/IETIBHBIM TaIaM Jie-
AaTenbHOCTH. Hanpumep, B Hawase 1 B KOHIIE pabodero JHs,
BO BpeMs YpOKa, IPH BHITIOJHEHIH KOHKPETHOH pabdoueit
onepauuu. B cnopTuBHONM MEeIUIIMHE TaKKE 3aIIMCH MOTYT
TIPOBOANTHCS JI0 U MIOCIIE COPEBHOBAHMHN, BO BPEMSI BBITTOI-
HEHHS OTACTBHBIX CTIOPTUBHBIX HATPY30K (TOIBKO CTAIHO-
HapHBIE YIacTKH 3armucH). [Tpu omepaTopckoii nesteapHoC-
TH — IPEJACMEHHBII U BHYTPUCMEHHBIN KOHTPOJIb.

MHOTro49acoBbI€ 3aMCH- 3TO UCCIEOBAHNS BO BPEMS
paboudeii CMEHBI, B TeUEHHE pab0odero TH, a TAK)KE B ITEPH-
0J1 HOYHOTO CHa.

Amnanmmz BCP B 3anmcsix cpeHei T TeT-HOCTH U MHO-
TOYACOBBIX 3AIMCSIX PEKOMEH/TYETCs TPOBOJUTD, HCTIONIb3Ys
5-MUHYTHBIE CETMEHTBI JUTS M3yUEeHUs AMHAMUKH IIporecca
ananTaryy. CyIecTBEHHOE 3HaYEHNE HMEET ITPOBEPKa Kax-
JIOTO aHATM3UPYEMOTO CETMEHTA Ha CTAIIMOHAPHOCTb. Y dac-
TKH 3aITHCH, OTPAKAOIINE IEPEXOAHBIE ITPOLIECCHI, TOJKHBI
AHAJIM3UPOBATHCS C TIPIMEHEHNEM CIEIUAIBHBIX METO/IOB.
[Tpu orenke pe3ynsraToB aHanmm3a BCP momKkHB y9UTHIBaTh-
Csl yCJIOBUS 3aIIMCH, BO3JICHCTBYIOMNE (DaKTOPHI U MOJIOKE-
HHE HCCIIETyEeMOTO JINIA (JIeXa, CHIISL, B IBHKCHUH U T.I1.).

4.2.4. Hccneoosanusn é KTuHUYECKUX YCTIOGUAX

[TpuMEeHNTENBHO K KIMHUYECKUM YCJIOBHSM TaKKe
CIIETyET Pa3INyaTh yIOMSHYTbIE BBIIIE THUITBI HCCIICIOBAHMUH.
KparkoBpeMeHHbIE HcClIeIOBaHMUS JOJKHBI pPACCMaTPHBATh-
Cs1 KaK OlepaTHBHBIE, 0030pHBIE U NpeiBapuTeIbHbIe. OHN
MOTYT HPOBOJWTHCS B Ha4aJIe W B KOHIIC JICUCHUS MIIN XKe
PETYISIPHO B TIPOIIECCE JICUSHUSI JUTS OTIPE/ICIICHNS ANHAMHU-
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K1 (PYHKIIMOHATEHOTO COCTOSIHUS ManueHTa. Hambormee ayiex-
BaTHBI KIIMHIYECKNAM yCIIOBHUSIM 3allMCH CPETHEH JUTNTEIh-
HOCTH, KOTOPBIE TIPOBOJSITCS B CBSI3H C (PyHKIINOHAIBLHBIMI
mpodamu.

Kpome Toro, Takue 3amucu MpOBOASTCS B CBSI3U C
KOHTPOJEM 3a JIeYeOHBIMH TPOLEypaMH, HAIpUMeEp,
pu PU3HOTEepaNeBTHICCKUX Bo3aecTBUAX. K 3anmmcsam
CpeIHEl AMUTENBHOCTH OTHOCSTCS TAK)KE UCCIICOBAHNS
B 00JIaCTH XUPYPTUH U aHECTE3UOJIOTHH. JTO, KaK 3aITH-
CH, TPOBOANMBIE HETIOCPEACTBEHHO B X0/1€ XUPypruiec-
KHX OTepannii JUIst KOHTPOJIS 32 a/IeKBAaTHOCTHIO aHECTE-
3WH, TaK ¥ KOHTPOJIb 332 COCTOSTHIEM OOJIHHOTO B ONMKaii-
IIEM ITOCJICONEPANNOHHOM MEPHOJIE.

MHoOro4acoBbIe 3aMCH TPUMEHSIOTCS JJIs aHAJIH-
3a BCP B mocieonepainoHHOM TIEPHOJIE U B pEaHUMATO-
JOTUYECKON MPAaKTHKE. 3/1eCh OIIEHKA yPOBHS CTpecca n
CBOEBPEMEHHOE BBISIBIICHUE TIEPEHATIPSIKEHNUS U HCTOIIIE-
HUS PETYJIATOPHBIX MEXAaHH3MOB HTPacT BAKHEHIIYIO
POJIb I MPERAYyNPEKACHIUS YTPOKAOIMNX COCTOSIHIHA 1
JETambHBIX UCX0/10B. I[IpoBOIMMBIE B HEBPOJIOTHH U TICH-
XUATPUU UCCIIETOBAHMSI CHA TAKXKE SIBIISTIOTCSI TPUMEPOM
MHOT'0YaCOBBIX 3aIHCEH.

Ba)xHo oT9epKHyTH, 4T0 0cOOEHHOCTHIO aHa3a BCP
TIPY MCIIOTB30BAHUH 9TOTO METOAA B KIIMHUYECKOM MTPAKTH-
K€ SIBISIETCSI, TO, YTO BPa4M JIOJKHBI OTUYETIINBO OHIUMATh
HeCTIeIM()UIHOCTD MOTYIAEMbIX PE3YJIbTAaTOB U HE MBITATH-
cs nckarh mokasare BCP, maTorHOMOHMYHEIE TOM HMITH HHOM
Ho30sornaeckoit hopme matomorun. [lanasre ananmnza BCP
JIOJDKHBI COTTOCTABIIATHCS C OCTATBHBIMU KITHHIIECKUMU JIaH-
HBIMH: HTHCTPYMEHTAIIbHBIMH, OMOXMMHYECKAMH, aHAMHEC-
THYECKUMH.

4.3. Tpebosanua Kk npozpammnomy obdecneyenuio,

cmanoapmul 00padomKu
1. JlomxHO OBITH OOECIIEYeHO MPEICTaBICHUE MCXOTHBIX
JTAaHHBIX B BU/IE KAPJHONHTEPBATIOTPAMMBI C BO3MOKHOCTBIO
ee peIakTHpoBaHu (yaaJeHue apTe(haKToB U SKCTPACHCTON);
2. PexomeHIyeTCs IPELyCMOTPETh aBTOMATHIECKOE PACTIO3-
HaBaHWE APUTMUH 1 MX HHTEPIOJIAINIO O€3 HapyIIeHHs CTa-
IIMOHAPHOCTH TMHAMHUYECKOTO Psi/ia KapIHOMHTEPBAJIOB;

3. PexomeHmyetcs mperycMOTPeTh BO3MOKHOCTB IIpeodpa-
30BaHUS AMHAMUYIECKOTO PsiJia KapANOWHTEPBAIOB B SKBH-
TUCTAHTHBIHN PsiZI C 9acToTOM kKBaHTOBaHUS 250 Mc, 500 mc
nmn 1000 mMc (BO3MOXKHOCTB BEIOOpA 9aCTOTHI);

4. B03MOXXHOCTH BEIOOpa METOA aHANN3a (CM. HIKE);

5. TlpencraBneHne pe3yinbTaTOB aHANHM3a B TpauuecKoi
¢dopme (BapHallMOHHBIC MYJIECOTPAMMBI, CKaTePOTPaMMBI,
CHEKTpPHI U T.11.);

6. @opmupoBaHUe TaOIHIIEI PE3YIBTATOB aHAIN3a M COOT-
BETCTBYIOIMINX Ipa(pUIeCKUX MPEICTABICHUHN IO BCEM BBIO-
PaHHBIM METO/IaM aHAJIN3a;

7. PexomeHayeTcsl IpeAyCMOTPETh BO3MOKHOCTh aBTOMa-
THU3UPOBAHHON OIEHKU PE3YJIFTATOB aHAIN3a (B OCHOBHOM
JUTS KOMMEPYECKHX TPOTPaMM H sl MACCOBOTO MCIIOJIB30-
BaHU);

8. baza maHHBIX U1 XpaHEHHS NCXOIHON MH(OPMAIHH (Ke-
JaTeIhHO, B TOM uncie, n ucxoxunoro DKI'-curnama) u pe-
3yJIBTaTOB aHAJIN3a;

9. JlomkHa OBITB IpeTycMOTPEHa BO3MOKHOCTD ITOTTYICHHS
CIPaBOK (10 3aTIPOCY TTOJIB30BATEIS ), OTHOCSIITXCS K CTPYK-
Type IIPOTrpaMMBbl, IpaBUIaM padOTHI C HEIO U HHTEPIIpETa-
MM BBIYMCIISIEMBIX TTOKa3aTeNeH;

10. JlomonHuTenbHBIE TPEOOBAHUSI MOTYT BKIIHOUATh BO3-
MOYKHOCTb: @) OLIEHKH CTAIMOHAPHOCTH JAMHAMHYECKOTO
psAna m 0TOpakOBKH HECTAIIMOHAPHBIX YYaCTKOB; 0) mocie-
JIOBAaTEIEHOTO aHaJ HM3a BBIOOPOK 3a/IaHHOTO 00BeMa C 3a-
JTAaHHBIM II1aroM (HETIpePBIBHO-CKONIB3AIIIA METO/); B) pac-
rmo3HaBanus 3y01oB P, Q, S, T u cermentoB PQ, ORS, QT u
ST B OKT, a Taroke MOCTPOCHMS THHAMIYECKOTO Psifia 3HaYe-
HUH 10 33 JaHHBIM TI0Ka3aTeIIsM.

5.OCHOBHBIE METO/ZIbI AHAJIN3A BCP

5.1. Cmamucmuueckue memoowt

OTH METOJbI MPUMEHSIOTCS JUIS HEMIOCPEACTBEHHON
KonnuecTBeHHOH onieHkn BPC B nccnenyemslii mpoMexy-
TOK BpeMeHH. [Ipy MX HCIoIb30BaHUH Kap IMOMHTEPBAJIOT -
paMma paccMaTpUBAaeTCsl Kak COBOKYITHOCTb IOCIIE0BATEIIb-
HBIX BPEMEHHBIX TIPOMEKYTKOB — nHTepBanoB RR. Craruc-
THYECKUE XapaKTePHUCTHKH TMHAMUYECKOTO Psi/ia KapIHOWH-
tepanoB BkIoyaoT: SDNN, RMSSD, PNN5O, CV.
SDNN mm CKO — cymmapHblii mokasaTesns BapradenbHoc-
TH BeJIMYMH MHTepBaioB RR 3a Bech paccMaTprBaeMsblii rie-
prox (NN — o3Ha4aeT psiji HOpMAJIBHBIX MHTEPBAJIOB «normal
to normal» ¢ HCKITIOYEHHEM DKCTPACHCTON);
CKO — cpentHee KBajjpaTHyecKkoe OTKJIOHEHHE (BbIpa)kaeTcst
B MC);
SDNN — cranaaptHoe oTknoHeHre NN nHTepBanoB (aHajIor
CKO);
SDANN — cTaHIapTHOE OTKJIOHEHUE CPEAHHUX 3HAUYCHHUH
SDNN 13 5 MUHYTHBIX CETMEHTOB JIJIs1 3aIUCEH CpeaHei Tn-
TEITbHOCTH, MHOTOYaCOBBIX MK 24-X yacoBbIX 3amucei. [1o-
JIOOHBIM K¢ 00pa30M MOTYT 0003HAYATHCS U CTAHIAPTHBIC
OTKJIOHEHUSI CPETHNX 3HAYCHUH JIPYTHX MTOKa3aTeseH;
RMSSD — xBapaTHbI KOpEeHb U3 CyMMBI KBaIpaToB pas-
HOCTH BEJTMYHH ITOCIIE/I0BATENBHBIX MTap nHTepBaioB NN (Hop-
MaJIbHBIX HHTEpBaJIOB RR);
NNS5O — xonuuecTBO Map Nociae0BaTeIbHBIX HHTEPBAJIOB
NN, paznuyatoruxcs 6oee, 4eM Ha 50 MUJUTUCEKYH], TI0-
Jy4EHHOE 3a BECh [IEPUO/I 3aIHCH;
PNN5O (%) — npoueat NN50 oT 0011ero Koqu4ecTna
TI0CIIEZIOBATENIbHBIX M1ap HHTEPBAJIOB, pa3INnYaIoIInXcs 60-
aee, ueM Ha 50 MUJITUCEKYH]T, TOJTY4YEHHOE 3a BECh IEepH-
0J1 3aIUCH;
CV —xor¢pdunuent Bapuanuu. OH yno0eH s TPaKTUIeC-
KOTO MCIOJIb30BaHMsI, TaK KaK IIPECTaBIsET COO0H HOPMHU-
poBannyto orieHky CKOj;
CV=CKO/M*100, rne M — cpesiHee 3Hau€HHE HHTEPBAJIOB
RR;
D, As, Ex — BTOpoOii, TpeTuil u 4eTBepTHIi CTATUCTUYECKHE
momeHTHI. D — 310 CKO B KBajpaTe, OTpaXKaeT CyMMapHYIO
MOIIIHOCTb BCEX IMEPUOINUECKHUX U HETIEPHOMIECKUX KOJle-
Oanuii. As — k03 HUIMEHT acCUMETPUH TI03BOJISIET CYJIUTh
0 CTAIIMOHAPHOCTH UCCIIEAYEMOTO JMHAMHYECKOTO psija, O
HaJIMYUH ¥ BBIPQKEHHOCTH TIEPEXO/IHBIX IPOIIECCOB, B TOM
yucie TpeHI0B. Ex — koadduimenT sxceccuBHOCTH OTpa-
JKaeT CKOPOCTh (KPYTH3HY ) U3MEHEHHUSI CIIy4aiHbIX HeCTa-
LIMOHAPHBIX KOMITOHEHTOB JMHAMHUYECKOTO Psijia U OTpaka-
€T HaJINYHE JIOKATbHBIX HECTAIIMOHAPHOCTEH.

5.2. I'eomempuueckue memoownl (6apuayuonnas

nyabcomempus)

CyIIHOCTb BapHALIMOHHOMH MyIbCOMETPUN 3aKIIF0YACT-
Csl B M3YUCHHH 3aKOHA pacIpeieIeH s KapANOWHTEPBAIOB
Kak ciy4aifHbIX BenuuH. [Ipn 9TOM cTpouTest BapraoH-
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Hast KpuBasi (KpHUBask pacIipeaeIeHIs KapJHOMHTEPBAIOB —
THCTOTpaMMa) M OIIPEIEIISIOTCS €€ OCHOBHBIE XapaKTepHUC-
tuku: Mo (Moxa), Amo (amrumatyaa Mmozst), MxDMn (Bapu-
aITMOHHBIN pa3Max). Mosa — 3To HanboJee 9acTo BcTpeya-
IolIeecs B JaHHOM AWHAMUYECKOM Psiie 3HAaUCHHE KapAHo-
uHTepBasa. [Ipy HOpMaJIILHOM paclpeneIeHH U BBICOKOH
CTAIMOHAPHOCTH HCCIIENYEMOT0 Tporiecca Mo Maro oTian-
gaeTcsl OT MaTeMarndeckoro oxumaanus (M). Amo — (amri-
JIMTY/1a MOJIBI) — 3TO YUCIIO KapJHONHTEPBAIIOB, COOTBETCTBY-
FOIIIX 3HAYCHUIO MOIIBI, B % K 00BbeMy BBIOOpKH. Bapuamnu-
OHHBIN pa3zMax (MxDMn) oTpakaeT CTeTieHb BAPHATHBHOC-
TH 3HAUCHUH KapAMOWHTEPBAJIOB B UCCICAYEMOM TNHAMH-
yeckoM psity. OH BBIYHCIISIETCS 110 Pa3HOCTH MAKCHMAaIIbHO-
ro (Mx) u MuaUMansHOTO (Mn) 3HaUEHMI KapAHOWHTEPBA-
JIOB ¥ TOATOMY IIPH ApUTMUSIX WITH apTe(haKTax MOXKET ObITh
HCKaXEH.

[Ipn moctpoennn ructorpamm (MM BapHALMOHHBIX
MMyJIBCOTPaMM) TIEPBOCTEIICHHOE 3HAYEHHE MMEET BBIOOP
crioco0a rpynmupoBKY JaHHBIX. B MHOTONIETHEI TTpakTHKe
CIJIOXHIICS TPAJUIIMOHHBIHA ITOIX0/] K TPYTIITUPOBKE KapANO-
nHTepBaNOB B auamnazone oT 400 1o 1300 Mc. ¢ mHTEpBaIOM B
50 mc. Takum o6pazom, BeiaemsoTes 20 GpukcHpoBaHHBIX
JIMATTa30HOB JUTUTENIBHOCTEH KapAMOMHTEPBAIOB, UTO TIO3BO-
JSIET CPAaBHUBATH BAPHAIIMOHHBICE ITYJILCOTPAMMBI, TIOITyI€H-
HBIE Pa3HBIMH UCCJICIOBATEIISIMU HA PA3HBIX TPYIIIAX UCCIIe-
nosanuii. [Tpr aToM 00beM BEIOOPKH, B KOTOPOI TIPOU3BO-
JIUTCSI TPYIITUPOBKA X TIOCTPOCHUE BAPHAIINOHHOM ITYIIBCOT-
paMMBbI, TaKXKe CTaHTAPTHBIH — 5 MuHYT. pyroii crmocob
MOCTPOCHNUS BAPHAIIMOHHBIX MYJILCOTPAMM 3aKIIOYAETCS B
TOM, YTOOBI BHaYaJIE OTIPE/ICITUTh MOJIATIbHOE 3HAYCHHE Kap-
JVOMHTEPBaJia, a 3aTeM, HCIOIb3Ys Anarazonsl mo 50 mc,
(hopmMHupOBATH THCTOTpaMMy B 00€ CTOPOHBI OT MOZBI. Ba-
PHAIOHHAS MYJIECOrPaMMa MOJKET OBITh TAKXKE TPEACTaB-
JIeHa «IVIaIKUM» TPa(puKOM INIOTHOCTH pactipe/ieIeHus ( CM.
puc. 3).

o nanHBIM BapHaMOHHOM ITyJTECOMETPHH BBIUYUCIIS-
€TCsl LIMPOKO paclpoCTpaHeHHbIH B Poccun nHAeKe Hanpsi-
JKEHHS PETrYIATOPHBIX CHCTEM TN CTPECC-UHIEKC.

Hn=AMo/2Mo* MxDMn.

3amnaJHOEBPOTICHCKIE 1 aMEPUKAHCKHE HCCIIEI0BATE-
JM UCTIONB3YIOT alPOKCHMAIIMIO KPUBOH pacrpeeseHns
KapIHOMHTEPBAJIOB TPEYTOJTbHUKOM M BBIYUCIISIIOT TaK Ha-
3BIBAEMBIH TPHAHTYISIPHBIA MHICKC - MHTETPAJ INIOTHOCTH
pactipenenenus (00Imee KOMMYeCTBO KapIHONHTEPBAIOB)
OTHECEHHBI K MaKCUMyMYy IUIOTHOCTH PacHpeeIICHUs
(AMo). OtoT moka3zarens obo3HagaeTcs kak TINN (triangular
interpolation of NN intervals).

Kpowme Toro, ncroins3yercs oCTPOSHNE THCTOTPaMM
T10 Pa3HOCTHBIM 3HAYEHHSIM COCECAHUX KapIHOMHTEPBAIIOB C
ANIpOKCUMALMEN NX SKCIIOHEHLIMAIbHON KPUBOW U BBIYHC-
JIeHHEeM Jiorapru(MUIeckoro ko3 duinenTa, a TakKke Ipy-
THE CIIOCOOBI ANMPOKCUMAIIHH.

5.3. Aemoxkoppenayuonnoiit ananuz

Brluucnenue 1 nocTpoeHHE aBTOKOPPEISILMOHHON
(DyHKIMH TMHAMHYECKOTO PS/Ia KapIHOMHTEPBAJIOB HANPaB-
JICHO Ha N3yUYCHNE BHYTPEHHEH CTPYKTYPBI 3TOTO psijia KakK
ciTy4aifHOro Tporecca. ABTOKOppENSIHOHHAS (yHKINS
MPEICTaBIACT co00W TpaduK AWHAMHUKH K0d(duIimeHTon
KOPPEISIIUH, TIOJTy4aeMbIX MPH TTOCIIEJ0BATEIHHOM CMeIIle-
HUH aHAJTU3UPYEMOTO JMHAMHYIECKOTO Psiia Ha OTHO YHCIIO
10 OTHOIICHHUIO K CBOEMY COOCTBEHHOMY DPSITY.

[ocne mepBoro caBHUTra Ha OTHO 3HAYCHHE KOA(PPHUIIH-
€HT KOPPEJALUK TEM MEHBIIIE IUHMUIIBI, YeM OoJiee BBIpa-
JKCHBI IbIXaTebHbIC BOIHEI (CM. pHc. 4 BBepXy). Ecim B nc-
cienyeMoi BBIOOPKE JTOMUHHUPYIOT MEJICHHOBOJHOBBIC
KOMITOHEHTBI, TO KO3()(YHUIMEHT KOPPEISINH IOCIIE EPBOTO
czBrTa OyZIeT JIMIITE HE3HAYUTEIIFHO HIDKE EIMHUIIBI (CM. PHC.
4 B cepenuHe u BHU3Y). [locnemyromue cIBUTH BEIyT K TO-
CTETNIEHHOMY YMEHBIIICHHIO KOPPEISIIMOHHBIX KO3 duIimen-
TOB. ABTOKOppPEIOrpaMMa MO3BOJISIET CYAUTh O CKPBITOM 1e-
puomrrarOocTH CP.

B kauecTBe KoIM4ueCTBEHHBIX [TOKA3aTeNE aBTOKOppe-
norpammbl pexkoMeHayiotres C1 —3Hagenne kKo punreHTa
KOPPEJISAIIHN Ioclie mepBoro casura i CO — 9rcio CIBUTOB B
pe3yasTaTe KOTOpOoro 3HaueHHE KO PHUITHEHTA KOPPETAIIIH
CTaHOBHTHCS OTPUIATEIEHBIM

5.4. Koppenayuonnas pummozpagpus - ckamepoz-

pacua

CyIIHOCTh METO/Ia KOPPETSIMOHHON puTMOTrpaduu
3aKIF0YaeTCs B TpadaeCcKOM 0TOOPaKEHUH TIOCIICIOBATEITh-
HBIX TIap KapIHOUHTEPBAIIOB (TIPEIBIAYIETO U MOCIEAYIO-
IIeT0) B ABYXMEPHOU KOOPAMHATHOH TTockocTh. [Tpn aToM
0 OCH a0CIIMCC OTKIJIAAbIBAETCS BETMYHHA R—Rn, a 1o ocu
opauHar — BenuurHa R-R | . I'paduk n 06macts Touek, mo-
JYYeHHBIX TakuM oOpas3oM (msiTHa [lyarkape nmm JlopeH-
11a), HA36IBACTCS KOPPEIAIMOHHOW PUTMOTPAMMOM HITH CKarT-
TepoTpaMMoii (Scatter-paccenBanme). ITOT CIIOCO0 OIICHKHI
BCP orHOCHTCS K METOAM HEJIMHEWNHOTO aHAIIN3A U SIBJISIET-
cs1 0cOOCHHO TIOJIE3HBIM TSI CIIydaeB, Koraa Ha (hOHe MOHO-
TOHHOCTH PHTMa BCTPEYAIOTCS PEAKHE U BHE3AMHbBIC HAPY-
MIeHUS (PKTOMTUYECKNE COKPAIICHUS U (FUTH ) «BBITTaIICHUS)
OT/ICNTBHBIX CEPJCUHBIX COKPAIICHHIA).

[Tpu mocTpoeHnn CKaTTeporpaMMbl 00paszyeTcs COBO-
KyITHOCTb TOUYEK, IEHTP KOTOPBIX pacroaraercs Ha OMccek-
Tpuce. PaccTosiHue OT LEHTpa 10 Hayajga OCeil KoopAuHar
COOTBETCTBYET HANOOJIEE OKUAAEMOH JTTUTEIIBHOCTH CepIIed-
Horo nukiia (Mo). BenmunHa OTKIOHEHHSI TOUKH OT OHCCEK-
TPHUCHI BIICBO MOKA3bIBAET, HACKOIBKO JAHHBIN CEPACIHBIN
LIUKJI KOPOUE TPEBIAYIIETO, BIIPABO OT OMCCEKTPUCHI — Ha-

O/’D
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904- m»
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90 +-
g0+-
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60 +-
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40 -
301-
204-
10+4-

02 04 05 06 07 08 09 10 11 12 13 14 15 16
Puc. 3. Oopazyst 6apuayuoHHbIX RYILCOZPAMM RPU
maxukapouu u HOpMOKAPOUU (2UCIOZPaAMMA U 2Paghuk
njaomuocmu pacnpeoenenus).
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Puc. 4. O6pa3zuyvt aemoKkoppenozpamm c blpa3HceHHblMu
ovIxamenvHulMuU 60HaAMU (66€epXYy), ¢ npeodaadanuem
MeOneHHbIX (6 cepedune) u 04ueny med1eHHvIX ( 6HU3Y)
GOJIH.

CKOJIBKO OH JUIMHHEE TpebIayero. [Ipeamaraercst Bprauc-
JISITH CICAYIOIIHE TOKAa3aTeH CKaTTEPOT PAMMBL:
1. JmmHa 0cCHOBHOTO (6€3 9KCTPacuCTON 1 apTe(haKToB) «00-
JlaKay (JUTHHHAS OCh HIUTHICA — L) COOTBETCTBYET BapHAIIHOH-
HOMY pa3Maxy. [To ¢u3nonornaeckoMy CMBICTy 3TOT HOKa-
3atens He oTingaeTcs oT SDNN, To ecTh oTpakaeT cymMmmap-
HBIH 3ddexT perysimun BCP, Ho yka3piBaeT Ha MaKCHMaITb-
HYIO aMIUTHTY/Ty KoJIeOaHHH JUTMTEIFHOCTH HHTEpBaIoB R-R;
2. Hlupuna ckaTTeporpamMMBbl (TIEPIICHANKYISAP K ITTHHHON
ocH, TIPOBEICHHBIN Uepe3 ee CEPEeHHY — W);
3. IInomanas ckaTTeporpaMMBl BEIUHCISCTCS 10 (hopMyIie
TUTOIIIA T JIUTUTICA:

S = (mli¥)/4.

Hopwmanbhast popma ckaTTeporpaMMbl IPEICTABISIET
c000 SIITUTIC, BBRITSIHYTHIN BIOIb OMCCEKTPHUCHL. MIMEHHO
TaKOE PACIIOIOKCHHUE HUTUIICA 03HAYAET, YTO K JABIXaTEIbHON
TprOaBIIeHa HEKOTOPast BEIIMYMHA HEJIBIXAaTEIbHOW apUTMUH.
®dopma cKaTTeporpaMMbl B BUAE KPyTra 03Ha4aeT OTCYTCTBHE
HEJIBIXaTeIbHBIX KOMITOHEHTOB apUTMUH. Y3KHH 0Ba (CM.
pHC. 5) COOTBETCTBYET MPEOOIIaIaHUIO HEBIXATEIbHBIX KOM-
TTOHEHTOB B 00111eii BaprabeTbHOCTH pUTMa, KOTOpast OTIpe-
JIeNseTCs IITHHOM «o01akay (CKaTTeporpaMMEl).

JnuHa oBana XOpOLIO KOPPEIUpOBaiIa ¢ BETUIMHON
HF, a mmpwaa ¢ LF (cMm. Hxe). [Ipu apuTMusx, Koraa MeTo-
JIbI CTATUCTHYECKOTO M CIIEKTPAJIHOTO aHAIN3a BApHAOEITh-
HOCTH CEpJEYHOT0 PUTMA MATOMH(GOPMATHBHBI NI HENPH-
eMJIEMBI, 11e1eC000Pa3HO MCHONB30BaTh OLEHKY KOpPEems-
LUOHHON PUTMOTPAMM.

10

5.5. Cnekmpanwvnsie memoowt ananuza BCP

CriekTpansHbie MeTob! ananmm3a BCP moxyynmm B Ha-
CTofIIee BpeMs OYEHb IIMPOKOE pacHpoCTpaHeHHEe. AHa-
JIN3 CIEKTPATbHON TITIOTHOCTH MOIITHOCTH KoJIeOaHMI TaeT
MH(POPMAINIO O PACTIPE/ICIICHUH MOIITHOCTH B 3aBHCHMOC-
TH OT 9acTOTHl KojeOaHwid. [IpuMeHeHne CreKTpaIbHOTO
aHaJIM3a MO3BOJISIET KOJMUYECTBEHHO OLCHNTH Pa3INYHbIC
YaCTOTHBIE COCTABIISIONINE KoNleOaHNi pUTMa cep/iria M Ha-
IIISTHO TpaMIeCKH MPECTaBUTh COOTHOIICHNUS PA3HBIX KOM-
rioHeHTOB CP, 0Tpa)karoniix akTHBHOCTB OIPEIEIICHHBIX 3Be-
HBEB PETYIATOPHOTO MEXaHU3MA.

Pa3znnuarot mapamMeTpryecKue 1 HeTlapaMeTpHIECKHe
METO/IbI CIIEKTPAIBHOTO aHanu3a. K mepBsIM OTHOCHTCS aB-
TOPETPECCHOHHBIIN aHAIN3, KO BTOPBIM — OBICTpOE TTpeodpa-
3oBanmne Oypoe (BI1D) n meprogorpammustii aHamu3. O6e
9TH IPYHIIEI METO/IOB JIAI0T CPABHUMBIE PE3YIIBTATHI.

[TapameTpuueckue, M B 4aCTHOCTH aBTOPETPECCHOH-
HBIE, METOJIBI TPEOYIOT COOTBETCTBHS aHAIU3ZUPYEMOTO
00BEKTa OIpeAeTICHHBIM MoIeIsIM. OOIIINM /IS BCeX KIlac-
CHUYECKHX METOIOB CIIEKTPAIILHOTO aHAIIN3a SIBIIAETCS BOTI-
poc npumenerns Gynkunn okaa (Windowing). OcHoBHOE
Ha3HA4YEHNE OKHA - YMCHBIICHHE BEIMYMHBI CMEIICHUS B
TIEPUOAOTPAMMHBIX CHIEKTPAIBHBIX OlleHKaxX. CyIIecTByOT
OIIPE/ICIICHHBIC PA3JINYIHsI CIEKTPAIBHOTO OIIEHUBAHNS J1aH-
HBIX TIPH UCTIOJIB30BaHNH TIEPHOIOTPAMMHOTO METO/IA C PaB-
HOMEPHBIM OKHOM (T1pr 256 3HaueHmsx RR) n npumenennn
Pa3TMYHBIX YPOBHEH MEKCETMEHTHOTO CABUTA U PA3ITHIHO-
TO YMCJIa OTCYETOB HA CETMEHT.

YBenuueHne pazpenieHust TPy BO3PaCTaHNT MEKCET-
MEHTHOTO CABHTA M YHCJIA OTCYETOB HAa CETMEHT BJICUET 32
c000i1 TOSIBIIEHNE MacChI JOTOJIHUTENIBHBIX TUKOB B CIIEKT-
pe 1 yBETMUCHNE aMIUTUTY/BI TIMKOB B ITPABOW ITOJIOBHUHE
cnexrpa. [Ipu cnexrpansrom ananmse BCP BaxkHoe 3HaUe-
HHE UMeeT 00beM aHaIM3upyeMoit BeIoopku. [Ipu kopoT-
KHX 3aMHCSX (5 MUHYT) BBIIEISIOT TPH ITABHBIX CTIEKTPaITh-
HBIX KOMITOHEHTBI. DTH KOMITOHEHTBI COOTBETCTBYIOT JMana-
30HaM JIIXaTEIbHBIX BOJIH U MEIICHHBIX BOJIH 1-r0O 1 2-T0
ropsiaKa (cM. puc. 6) .
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nayuenma c apummueil.
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B 3amanHoi muTepaType COOTBETCTBYIOIINE CIIEKTPAITh-
HBIE KOMITOHEHTHI TTOJYIHIN Ha3BaHUS BBICOKOYACTOTHBIX
(High Frequency — HF), aimsxouactorasix (Low Frequency —
LF) u ouens an3koyactoTHBIX (Very Low Frequency — VLF).

YacToTHBIE UaNa30Hbl KaXK/I0T0 U3 TPEX BhIIICYKa3aH-
HBIX CTIEKTPAJIbHBIX KOMITOHEHTA SBJISIOTCS ICKY CCHOHHBI-
M. [To eBpo-ameprkaHCKIM peroMmeHaarusm (1996) mpen-
JararoTcsl CICAYIONIIE ANara30Hbl 4acTOT:
BBICOKOYACTOTHBIH TMara30H (AbIXaTeIbHBIE BOTHBI) —
0,4-0,15T'x (2,5-6,5 cek);

HHU3KOYACTOTHBIH TNaNa30H (ME/UICHHBIE BOIHBI |-T0 Topsia-
ka) — 0,15-0,04 I'uy (6,5-25 cex);

OYeHb HU3KOUACTOTHBIN JIMAa30H (MEAJICHHBIE BOTHBI 2-TO
mopsiaka) — 0,04 —0,003 T'ix (25 — 333 cek).

[Tpn aHanm3e AMUTENBHBIX 3aIIMCEH BBIIENIOT TAKXKE
elle U yabTpa HU3KOYacTOTHbIM KomnoHeHT — Ultra Low
Frequency (ULF) ¢ yacroramu Bbiwe 0,003 I'u.

OTBIT POCCHICKUX HCCIIEIOBAHNH U PE3YIIBTATHI ICCIIe-
JIOBAHMH, TIPOBEICHHBIX MHOTUMH 3apyO€KHBIMH aBTOpa-
MH, TIOKa3bIBafOT HEOOXOMMOCTb KOPPEKIINH STUX PEKOMEH-
Jarmii. 3To OTHOCHUTCS IITaBHBIM 00pa3oM K auara3ony VLF.
[Ipennaraercs cnemyromas CKOPpEKTHPOBAHHAS CXEMa Jac-
TOTHBIX JMANa30HOB IPH CIIEKTpaibHOM aHanmmse BCP:

HaumenoBanus YactoTHbI# Ilepuon B
KOMITOHEHTOB JIMana3oH, CEKyH1aX
CIIeKTpa B repuax

HF 0,4 -0,15 2,5-6,6
LF 0,15-0,04 6,6 — 25,0
VLF 0,04 — 0,015 25,0 - 66,0
ULF Menbme 0,015 Boawme 66,0

IIpennaraemoe orpannuenue auanasona VLF 10 0,015
I'1 06ycrioBIIeHO TEM, UTO TIPH aHATH3€E S-MUHYTHBIX 3aITH-
ceif MBI (aKTHIECKH HAJIE)KHO MOYKEM OTIPENENATH TOIBKO
KoJie0aHMA € IEpHOAOM B 3-4 pa3a MEHBIINM, YeM JTATEITh-
HOCTH PETHCTPAIINN CUTHAJIOB (T.€. TIOpsaKa 1-if MUHYTHI).
[ToaTomy mipezaraercst Bce KoneOaHus ¢ meprooM domee
MHUHYTHI OTHOCHTH K anana3ony ULF u yxe B HeM BBIICIATS
COOTBETCTBYIOIIHE O TNAIA30HBI.

[Ipu criekTpanbHOM aHATH3e OOBITHO TSI KYKIOTO 13
KOMITOHEHTOB BBIYHCIISIIOT a0COMOTHYIO CYMMAapHYIO MOTII-
HOCTB B IAITa30HE, CPETHIOI0 MOIITHOCTH B AMaNa30He, 3Ha-
YeHNE MaKCUMAIbHOW TApMOHHUKH F OTHOCHTEIEHOE 3HAYE-

Puc. 6. Tunuunasn cnekmpozpamma BCP npu ucnonvsosa-
Huu memooda dvicmpozo npeoopazosanusn Oypve (BIID).
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HHE B IIPOLIEHTaX OT CYMMapHOH MOIITHOCTH BO BCEX JIHara-
3oHax (Total Power-TP). Ilpu stom TP onpenemnsiercss kak
cymma MotHoctei B quanasonax HFE, LF u VLF. Tlo nanubM
CTEKTPAIBHOTO aHAJIM3a CEPJICTHOTO PUTMA BBIUUCIISIIOTCS
CIIETyIOIHE MOKa3aTeni: nHeke neHTpam3anyy — VLI (Index
of centralization, IC = (HF+LF)/VLF) u nnexc Barocumria-
trueckoro B3anmonencteust LF/HF.

5.6. /lpyeue memoowv ananusza BCP

Hudghposas punempayus. Metos! i poBoit GriTs-
TpaIMX NpeTHa3HAYCHBI [T OBICTPOTO aHAIN3a KOPOTKUX
ydaacTioB 3arucu JKI (MeHee 5 MEHYT) 1 TO3BOJISIOT 1aTh
KOJTMYECTBEHHYIO OLIEHKY MEPUOIMYECKUX KOMIIOHEHTOB
BCP. IIpemoxeH0 HECKOIBKO BApHAHTOB I (PPOBOI (IITHT-
panun. Hampumep, 3T0 cKonb3dIIee yCpeaHEHNE 110 OTpe-
JIETICHHOMY YHCITY TIOCIIEIOBATEIbHBIX KapHOWHTEPBAJIOB.
Jost oripeienenys MeAJICHHBIX BOJH 1-T0 TOpsiKa MPHMEHSI-
10T yCcpeaHeHune 1o 5 win 9 kapaunonaTepBanam. st Bbie-
JICHUSI MEJICHHBIX BOJIH 2-TO MOPSI/IKA — yCPEeTHEHHE 110 23
WM 25 KapANOUHTEPBAJIaM.

Memoowt nenuneitnoii ounamuku. MHOTOOOpa3HBIC
BrusiHus Ha BCP, Bkitouast HeliporyMopaibHble MEXaHU3MBbI
BBICIIIMX BET€TATUBHBIX IEHTPOB, 00YCIIOBINBAIOT HEJTMHEH-
HBIH XapaKTep N3MEHEHHH CEpICUHOTO PUTMA, TS ONIMCAHMS
KOTOPBIX TPeOyeTCsl NCTIOIb30BAHNE CIEIIAIBHBIX METOIOB.
B nocneziame T0/1BI 3TOMY BOIIPOCY yZIEIsIeTCsl O0NBIIOE BHHU-
MaHue Kak 3a pyoexom (Goldberger A., 1990), Tak u B Harmreit
crpane (Orefimvan A.H., 2001; TaBprmymxua A I1., Mac-
mrok A.IT., 2001). J{yst ommcaHwst HETIMHEWHBIX CBOMCTB BapHa-
OenpHOCTH MPUMEHSUTHCH ceuenne [lyankape, KiiacTepHBIN
CTIEKTPAJBHBII aHaIN3, rpa(uKy aTTpaKTopa, CHHTYISIPHOE
paznoxeHne, skcrionenTa JlsmyHoBa, suTponus Komvoropo-
Ba 1 1Ip. Bce 3Tn MeTo 11 B HAcTOSIIIEE BPEMSI IIPEICTABIISIIOT
JIMIIIb UCCIIEA0BATENLCKUI MHTEPEC U X TPAKTHIECKOE MTPH-
MEHEHHE oTpaHndeHo. BmecTe ¢ Tem, creyeT OTMETHTh Me-
TOANKY OLEHKH ()YHKIIMOHAITBHBIX COCTOSIHIN Ha OCHOBE HC-
M0JIb30BAHMSI TEOPHH Xaoca, MCIOIb3yeMyI0 B Ipudope
«Bura-Putm» pupmer «Heiipocod» (T. FIBanoBo). B 2001
rozy B HoBOKy3HeIIKe COCTOSIICS CTIEUAIBHBINA CUMITO3HYM
«TeopeTnueckre v IPHUKIIA/THbIE ACTICKThI HETMHEWHON THHA-
MHKH Xa0ca ¥ (PPaKTaIoB B (PU3HOIOTUH U METULINHE.

6.BOCIIPOM3BOJMMOCTH 1 CPABHIMOCTD
JAHHBIX

ITocTostHHO JENCTBYIOIIME PETYISITOPHBIE MEXaHU3MBbI
00ecIeunBaloT a1eKBaTHbIC aJalITHBHBIC OTBETHI OPTaHM3-
Ma Ha HEIPEPHIBHbIC U3MEHEHUS YCIOBUN OKPYIKaOLIEH
cpenpl. ITo 03HaYaeT, YTo (PYHKIMOHAIBHOE COCTOSIHUE Pa3-
JIMYHBIX 3BEHBEB PETYISALUH OCTOSHHO U3MEHSETCS U IPU
MOBTOPHBIX HccienoBaHusx BCP HEBO3MOXKHO MOTy4YHUTH
MOJIHOCTBIO UJICHTUYHBIE PE3yNIbTaThI.

ITosTOMy BOCIPOM3BOAUMOCTD JAHHBIX UCCIIEI0BAHUS
BCP ne moxet ObITh 100%. Bbicokast BocIipon3BoAMMOCTb
O3HauaeT JINIIb KaYeCTBEHHOE, HO HE KOJIMUECTBEHHOE COOT-
BETCTBHUE IBYX CPABHUBAEMBIX 3aITUCEH, TOTy4YEHHBIX Y O~
HOTO M TOTO K€ YelOBeKa JlaXke 4epe3 CPABHUTEIIBHO He-
OoutbIIoN IpOoMEKyTOK BpemeHu. [Ipu oOcysxaeHnn Bonpo-
COB BOCIIPOM3BOJMMOCTH pe3ynbTaToB aHanu3a BCP crneny-
€T UMETh B BUJTY BBICOKYIO UyBCTBUTEIBHOCTb BEr€TaTHBHON
HEpPBHOM CUCTEMBI K BHEIITHUM 1 BHYyTPEHHUM BO3ACHCTBH-
M, THIIOJIOTHYECKHE 0COOEHHOCTH 00CIeyeMOoro JIuia u
€r0 COCTOSTHHE 3/10POBbSL.
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B psize ciryuaeB (HagagbHBIC CTaIUH HEKOTOPBIX 3200-
JIeBaHWIA, HEYCTOHYNBOCTh BETETATUBHOM PETYIIAIINI) BOOO-
I11€ HEJb3s 0XKNUAATh BBICOKOIT Boctipon3BoaumMocTh. Crenty-
T TaKKe YIUTHIBATh U CyTOYHbBIC N3MECHEHNUS BET€TATHBHON
perymsimun. s obecredeHns BBICOKOH BOCIIPON3BOTIMO-
CTH TaHHBIX 1TpH uccaenoBanny BCP pexomeH yeTcst cTporo
COOMIOIaTh METOIMKY TTPOBEICHUS 3aIMCEH, M3II0KEHHYIO B
paznene 4.2.

CpaBHUMOCTSH 3amuceii U pe3yasraToB aHanuza BCP
03Ha4aeT BO3MOXKHOCTB COMOCTABJICHUS TAHHBIX, TOTydac-
MBIX B Pa3IMYHBIX KIMHUKAX ¥ YUPEKICHUSIX C TOMOIIBIO
Pa3HBIX THIIOB aNapaTypsl U Pa3HbIX MPOrPAMMHBIX CPE/ICTB.
be3 BO3MOJKHOCTH TaKOrO COMOCTABIICHHUS HEBO3MOXKHO J1alTh-
Helfmee pa3sutue Metono aHanu3a BCP. Peus mner o cpas-
HMMOCTH OCHOBHBIX (KJTFOUEBBIX ) TIOKa3aTeNIeH CTaTHCTHIEC-
KOT'O 1 CTIEKTPAJIbHOTO aHAJIN3a.

Krmunko-¢u3nonorndeckas TpaKTOBKa 3THX MOKa3are-
nei u GOpPMHPOBAaHHNE HAa WX OCHOBE HOBBIX aJITOPHUTMOB
OLIEHKH MOXKET U JJOJDKHO OBITH MPEIMETOM JaTbHEHIINX
Hay4HbIX UcciIenoBanui. OIHAKO, ECITN KIIIOUEBBIC TTOKa3a-
tenu BCP OymyT cyliecTBEHHO pa3iudaThes B 3aBUCHMOCTH
OT THIIa IPUMEHSIEMOI anmapaTypsl ¥ HIPOTPaMMHBIX
CPEJICTB, TO HEITh3sI TOBOPUTH HU O KAKOM ITporpecce B 00a-
ctu aHamm3a BCP.

Hacrosimie pekoMeHAaIuH Mo MPUMEHEHHUIO Pa3Ind-
HBIX QJIEKTPOKAPIHOTpadIecKux cucTeM i aHammsa BCP
MIpe/TyCMaTpHUBAIOT HCTIOJIb30BAHHE CTIEIHATBHON CHCTEMBI
TECTHPOBAHUSI, KOTOpasl OJDKHA BKIOYaTh HAO0Op KOHT-
PONBHBIX (haiiyIoB, CIEIUATBHYIO TECTUPYIONIYIO IPOTpaM-
MY U CTICIIHATbHBIN OaHK TAaHHBIX CTaHAapTH30BaHHBIX DKT.
Bce anmapatHo-porpaMMHBIE KOMIUIEKCHI, TPOU3BOIUMBIE
B Poccun, 10/KHBI IPOXOUTH MIPOLIEAYPY TECTUPOBAHNS HA
COOTBETCTBHE MPUHATHIM CTaHAapTaM aHanm3a BCP.

B kauyecTBe cTaHIapTHOI CHCTEMBI TECTUPOBAHUS B
OyIyIeM peKoOMeHaAyeTCs pa3padbaTsiBaeMbIii MOCKOBCKIM
WuctutyTom DnexrporHoit Texanku (T. 3eneHorpaT) KOMII-
nexc «HRV-testy, koTopsrii BKiTto9aeT B ce0st Habop peais-
HBIX 1 TeHepupyeMbIx DKI -curHaos, a TakxKe pe3yabTaThl
nx 00pabOTKH cTaHmapTHOH mporpammoii anammsza BCP.

PaccmarpuBaroTcst Tpu ypOBHS TECTHPOBAHMS:

1. TecTupoBaHUE CHCTEMBI, BBITTOTHSIOMIESH (QYHKITHH pac-
nmo3HaBaHuA R- 3y6110B OKI, m3mepenns JmuTeTbHOCTH HH-
TepBasioB R-R, ¢popmupoBaHns HOpMAIN30BaHHOTO pPsa
Kap/IMOMHTEPBAJIOB U pacueTa KITIOUEBbIX (CTaHIapTHBIX ) TIO-
kazareneii BCP.

2. TectrpoBaHNE CHCTEMBI BBITTOIHSIONIEH TOIBKO (DYHKIIHN
(hopMHpOBaHUS HOPMAIM30BAHHOTO psifla KapANOWHTEPBA-
JIOB M pacyeTa KITIOUeBhIX (CTaHAAapTHBIX ) moka3areneiit BCP.
3. TectupoBaHWE CHCTEMBI BHITTOIHSIOMICH TOTBKO (QYHK-
IIUH pacyueTa KITIOYeBBIX (CTaHIapTHHIX ) Tokaszatenelt BCP.

[Tono6Hoe BBIICICHNE pa3HbIX YPOBHEH TECTHPOBAHMS
HEOO0XOIUMO IJISt TOTO, YTOOBI MOYKHO OBITO CTaHJAPTH3H-
POBaTh HE TOJIBKO MTOTHBIE allapaTHO-IIPOTPAMMHBIE KOMII-
JIEKCHI, HO ¥ CIIEINATN3MPOBAHHBIC IPOTPAMMHBIE TTPO/TYK-
THI, TpeAHa3HadeHHBIe A1 aHanmu3a BCP, kak B cocrase ce-
PUITHO BBITyCKaeMBIX IPHOOPOB, TaK M aBTOHOMHO paboTa-
forTre ¢ 6a3aMu TaHHBIX WK OTIEIBHO COOpaHHBIMU (haii-
snamu R-R nnTepBanos.

[epeuens pexomeHyeMoro Habopa mokasareneit BCP
TIPE/ICTABIICH B IPWJIOXKEHHH |, a (hOpMyIIBI TSI UX pacdera
JTAHBI B TIPFJIOKCHIH 2.
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7. OHEHKA PE3YJIbTATOB AHAJIN3A BCP

s ncenenoBarenei U KIIMHULKCTOB, UCIIOb3YIOIIUX
Meton aHanm3a BCP Bexyiiee 3nageHne mMeeT GU3NOIOTH-
YyecKast 1 KIIMHUYECKast HHTEPIPETAI TOTyJaeMbIX PE3yIlb-
TatoB. OIHAKO B HACTOSIIIEE BPEMsI B OTHOIIIEHUN HHTEPIIPE-
TaIu pe3yinsTaroB ananm3a BCP Het ennHOAyIIHOTO MHE-
HUSA. BmecTe ¢ TeM st OCHOBHBIX Tokazarteneid BCP yxe
CIIOKWIJINCH OTIPECIICHHBIC KIMHUKO-(DH3HOIOTHIECKUE
OLICHKH, KOTOpPBIE O0JIee HITM MEHEE OTHO3HATHO TPAKTYIOT-
cs1 B OOJBIIMHCTBE ITyONMUKAIiiA. J{71sf HEKOTOPBIX TTOKa3aTe-
JIeli CYIIeCTBYIOT OPUTHHAIIBHBIE, HO BCE EIIIE CTIOPHBIC TPaK-
TOBKH, KOTOPBIE HYK/Tal0TCs B Ooee TIaTeIsHOM 000CHO-
BaHMM.

B nanHOM pasnerne npecTaBieHb! MaTEpHAITBI 110 OIEH-
Ke pe3ynbsraToB aHanu3a BCP, mepedncieHb TOTbKO OCHOB-
HBIE, HanboJIee 9acTo nctoib3yeMsie B Poccun, mokazarenn
1 IaHa NX KIMHUAKO-(DU3HOIOTNIECKasi HHTEPIIPETanus, OC-
HOBaHHAsI HA TPAANIIMOHHBIX TIPEICTABIICHHUSIX O BETETAaTHB-
HOM PETYISINN CepAla, yYacTHH B HEH CHUMIATHYECKOTO U
MapacUMIATHYECKOTO OT/IENOB, MOAKOPKOBOTO CEPICTHO-
COCYZIMCTOTO [IEHTpa 1 OoJiee BBICOKUX YPOBHEH yrmpasie-
HUS pu3HONIOTHIeCKUME QyHKIMsIME. CrienuarsHOoe BHHU-
MaHHUE y/IeJseTCs KOMIUICKCHON OIIeHKE (PyHKIIMOHAIBHBIX
cocrosHUH oprann3Ma 1o ganaeM [TAPC (mokazaTens ak-
THBHOCTH PETYISITOPHBIX CHCTEM).

BakHoe 3Ha"YeHNUE TPHU OLICHKE PE3YyIIBTaTOB HCCIIEI0-
BaHWI NMEET CPaBHEHHE MOTyYEHHBIX TaHHBIX C ITOKa3aTe-
MU HOpMBL. [IpencraBieHne o HOpMe Kak O HEKOTOPOH
CTaTHCTUYECKOH COBOKYITHOCTH, 3HAYCHHUH, MOy ICHHBIX ITPU
00cTIeTOBaHAH peepPEHTHON TPYIITHI CIICIHATIFHO 0TOOpaH-
HBIX 37I0POBBIX JIIOJIEH, TpeOyeT yTOUHEHHS IPUMEHHTETBHO
k aranmu3y BPC. [TockonbKy peds ueT He 00 OI[eHKe OTHO-
CHUTEIIBHO CTAOWIIBHBIX ITAPAaMETPOB TOMEOCTa3a , a O BEChbMa
M3MEHUYMBBIX TIOKA3aTEIISIX BETETATUBHON PETYIIAINH, B JaH-
HOM citydae 0oJiee MpUeMIIEMBIM SBIISIETCSI TIPE/ICTABICHHE
0 HOpME Kak 0 (hyHKIMoHAIEHOM onrtiMyMe (baeBckuit P.M.,
1979).

31ech ciieyeT UMETh B BUAY, YTO MHAWBUIYaTbHBIN
OIITHMYM OPraHU3Ma He BCET/Ia COBIA/IACT CO CPEHECTATH-
CTUYECKOI HOPMOH, TOCKOJIbKY OZJHOTUIIHBIE a/lalTallMOH-
HBIE PEAKIINH MPOTEKAIOT 110 PA3HOMY B COOTBETCTBHH C YC-
JIOBHSIMH, B KOTOPBIX HAXOANUTCS YETIOBEK , ¥ B 3aBUCUMOCTH
OT €r0 MH/IMBU/TyaJIbHBIX (PyHKIIMOHAIBHBIX Pe3epBOB. B Koc-
MHYeCKON METUIITHE Pa3paboTaHo MpecTaBIeHUE O GU3H-
OJIOTUYECKOW HOpPME, KOTOpas yKa3blBaeT HAa COXpaHe-
HHE JIOCTAaTOYHOT0 YPOBHS (DyHKIIMOHAIBHBIX BO3MOKHOC-
teii opraamsma (I'puropses A.1., baesckuiit PM., 2001). ITpu
9TOM I'OMEOCTa3 OCHOBHBIX CHCTEM OpPTaHM3Ma 00ecIeun-
BAETCsI TPY MUHUMAIEHOM HAIPSDKEHUH PErYIATOPHBIX Me-
xaH3MOB. COOTBETCTBEHHO 3HAUCHNUS OOJIBITMHCTBA TTOKa-
3areneit BCP He HOIDKHBI TPEBHIIIATE OMIPEACICHHBIX TOPO-
TOB, yCTaHOBJICHHBIX JJIsI KOHKPETHOH BO3PacTHO-TI0IOBOH,
poheCCHOHATBFHOMN, PEeTHOHAIBHOW TpyNbl. B Hamboms-
e Mepe TaKoe YCIOBUE peau3yeTcsl IPU KOMILJIEKCHOM
oreHke pe3yinbTaToB ananmm3a BCP (cM. Hioke). CymecTyer
TaKOKe MPEICTABICHUE O KIIMHNIECKOH HOpME, KOTopast Xa-
paKTepu3yeT 3HAUCHNUS MOKa3aTeel y JIHIl 0e3 MPOSBICHHS
pru3HAKoB 3a00seBanmid. OTHAKO, KaK H3BECTHO, HO30JIOTH-
YECKHH MOAXO/ OCHOBAaH Ha OLICHKE M3MEHEHHH TIaBHBIM
00pa3oM Ha CTPYKTYpPHOM, METaOOIMIECKOM FITH YHEPTO-
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METabOIMYECKOM YPOBHSIX OPTaHN3aAINH )KUBOM CHCTEMBI 1
B MHHHUMAJIHOM CTEIIEHH YUUTHIBAET COCTOSHHE PETYIISTOP-
HBIX crcTeM. TakuMm 00pa3om, mpodiiema HOpMbI IPAMEHH-
TenbHO K orteHke BCP TpebytoT nanpHelmeln yriryoeHHOM
pa3paboTKH.

Cremyer OTMETHTB, YTO MaTEPHAIIbI JAHHOTO pa3jiena
HOCSIT JINIIb PEKOMEHIATENIBHBIN XapakTep. OHU MOTYT OBITH
0COOCHHO IMOJIE3HBI HAYMHAIOIINM CIICIIHAINCTaM IS TIpa-
BIJIBHOTO HCITOJIB30BAHUSI METOJa M TIOHUMAHHMS €r0 BO3-
MOKHOCTEH.

7.1. Ilokazamenu cmamucmuuecko2o ananusa (pe-

MEHHOIl aHaAIU3)

Cpennee kBanpaTuuHoe oTkaoHenue (CKO, SD). Ber-
gncnerne CKO sBnsercs Hanmbomee mpocToi mponeaypoit
craructideckoro ananmza BCP. 3nauenns CKO Brpaxarot-
cs1 B MIuTHcekyHaax (Mc). Hopmansasie 3Hawenmst CKO Ha-
xozares B mpenernax 40—-80 mc. OHako ATH 3HAYCHHUS UMEIOT
BO3PACTHO-TIOJIOBBIE 0COOEHHOCTH, KOTOPBIE JOIHKHBI yUH-
TBIBaThCS MPH OIICHKE PE3YIBTATOB UCCIIEIOBAHMS.

Poct umn ymensireane CKO MoryT OBITh CBA3aHBI Kak
C aBTOHOMHBIM KOHTYPOM PETYJISLINH, TaK U C [IEHTPATbHBIM
(KaK c CHMIaTHIECKUMH, TaK 1 C TApaCUMITaTHIECKUMH BITH-
SHUSMH Ha pUTM cepana). [Ipu ananmze KOpOTKHX 3amwceH,
Kak mpaBmito, pocT CKO yka3pIBaeT Ha yCHICHHE aBTOHOM-
HOW PEryJIsiiU, TO €CTh POCT BIUSHUSA JBIXaHNUS HA PUTM
CepAla, YTo Yalle BCEro HaOII0aeTcs BO CHE.

Ymenpmerne CKO cBsi3aHO ¢ yCHIIEHHEM CHMITaTH-
YECKON PEryISIIH, KOTOPast MOIaBIISIET aKTUBHOCTH ABTOHOM-
HOTO KOHTYypa. Pe3koe camkenne CKO o0ycnoBieHo 3HaUN-
TETbHBIM HAPSDKEHUEM PETYIISITOPHBIX CHCTEM, KOTTIa B TIPO-
LIECC PETYIISINH BKITIOYAIOTCSI BBICIIINE YPOBHH YIIPABICHNS,
YTO BEJIET K TTOYTH HOJTHOMY TTOABJICHUIO AaKTHBHOCTH aBTO-
HOMHOTO KOHTypa. MuadopMarmio mo ¢gu3nomornaeckomy
cmbicty aHanorngayio CKO MOKHO MOITyduTh 10 MoKa3a-
TENI0 CyMMapHOH MOITHOCTH cnekTpa - TP. DToT mokasa-
TEIb OTIANYAETCS TEM, YTO XapaKTEPHU3yeT TOIBKO HEPHO/IH-
YECKHE MPOLIECCH B PUTME CEPJIIIA U HE COJICP)KUT TaK Ha3bl-
BaeMoi (hpaKTaIBHOI YacTH MpoIiecca, TO eCTh. HeJTHMHEH-
HBIX 1 HEIIEPHOANIECKIX KOMITOHEHTOB.

RMSSD - mokazarens ak THBHOCTH ITapacUMITaTHYeC-
KOTO 3BEHA BET€TaTHBHON PEryiIALiy. DTOT OKa3aTelb BbI-
YUCJISIETCA 110 AMHAMUYECKOMY sy pa3HOCTEN 3HaYEHUH
TIOCJIEI0BATEIBHBIX Map KAPIHOMHTEPBAIOB U HE COZCPKHUT
MeJICHHOBOITHOBBIX cocTaBisronwx CP. OH oTpakaeT akTHB-
HOCTb aBTOHOMHOT'O KOHTYpa peTyisiuu. Uem BbIIIe 3Haue-
are RMSSD, Tem akTHBHEE 3BEHO IMapacUMITaTHIECKOI pe-
rynsaui. B HopMe 3HauSHNMS 3TOro MOKA3aTelst HaXOAATCS B
mpenenax 20-50 Mc. AHaJOTHYHYIO HH(POPMAIIHIO MOKHO
MOy 9uTH 110 1Tokazaterto pNNS0, KoTopsIii BBIpaxkaeT B %
YHCIIO Pa3HOCTHBIX 3HAYECHUH OombIie ueM 50 Mc.

Hnpexe HanpsikeHus pery sitopubix cucrem (MH) xa-
paKTepu3yeT aKTHBHOCTh MEXaHN3MOB CHMITAaTHYECKOI pe-
TYJISINH, COCTOSIHHAE LEHTPAIILHOTO KOHTYPA PEryIsIi. DTOT
TI0Ka3aTelh BEIYHUCIIAETCS Ha OCHOBAHUH aHAIN3a rpaduka
pacmpeneneHus KapJHOMHTEPBAIOB — BAPUAMOHHOM ITyJTb-
corpaMMbl. AKTHBAIHS IICHTPAIEHOTO KOHTYpa, yCHUIICHHE
CHMITaTHYECKON PETYISIINY BO BPEeMs ICUXHUUECKNX HITH (DH-
3WYECKUX HArpy30K MpOSIBISIETCS] cTa0min3anneil purma,
YMEHBIICHNEM pa30dpoca JUINTETBHOCTEH KapJHOMHTEPBa-
JIOB, yBEIMUCHNUEM KOJIMYIECTBA OTHOTUITHBIX MO JUTUTENBHO-
cTH HHTEPBaJIOB (pocT AMo).Dopma rucTorpaMM U3MEHsI-
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eTcsl, MPOUCXOIUT UX CYKEHHE C OJJHOBPEMEHHBIM POCTOM
BBICOTBI.

KonnaecTBeHHO 3TO MOKET OBITh BBIPQ)KEHO OTHOIIIE-
HHEM BBICOTHI THCTOTPAMMEI K €€ IITUPHHE (CM. BBIIIE). ITOT
TI0Ka3aTeNb MOy YHII HA3BaHNE HH/IEKCA HATTPSKESHHS PETy-
nsaropubIX cucteM (MH). B Hopme MH kone6meTcs B mpene-
nax 80-150 yCIoOBHBIX IMHUIL. DTOT TIOKa3aTesb Ype3BbIyai-
HO YyBCTBHTEJICH K YCUIICHHIO TOHYCa CHMITATHIECKOH He-
pBHOI cuctembl. HeGompmas Harpyska (¢huszndeckas wim
sMoIoHaIbpHas ) yBenmmanBaeT VIH B 1,5-2 paza. [1pu 3Haun-
TEJNBHBIX Harpy3Kkax oH pacTeT B 5-10 pa3. Y O0NbHBIX C T0-
CTOSIHHBIM HaIpshKEHUEM peryisTopHbIx cuctem MH B mo-
xoe paBeH 400-600 yci. enn. Y GOIBHBIX C TIPUCTYTIAMH CTEHO-
Kapaun 1 nH papkToM Muokapra MH B mokoe goctrraer 1000-
1500 emprmL.

7.2. Iloxkazamenu cnekmpaivHozo ananusa (uac-

MOMHBLI AHAIU3)

MouHoCTh BBICOKOYACTOTHOM COCTABJISIIONICH CIIeK-
Tpa (abIXaTe/ibHble BOJIHbI). AKTUBHOCTb CHMIIATHYECKOTO
OT/I€N1a BEr€TaTUBHON HEPBHOM CUCTEMBI, KaK OTHOTO U3 KOM-
TIOHEHTOB BETETATUBHOTO OaJaHca, MO>KHO OL[EHUTS IO CTe-
TICHN TOPMOJKEHNUSI aKTUBHOCTH @aBTOHOMHOTO KOHTYypa pe-
TYISIIAY, 32 KOTOPBI OTBETCTBEHEH MapacuMITaTHIEeCKUN
OTJIeI.

BarycHast ak THBHOCTb SIBJISIETCSI OCHOBHOM COCTaBJISI-
foreid BU xoMImoHeHTa. DTO XOPOIIIO OTpaXkaeTcs oka3are-
JIeM MOTITHOCTH JIbIXaTeIbHBIX BOJTH CP B a0COMOTHBIX Iu-
pax ¥ B BHJIE OTHOCUTEJILHON BEITMIHHBI (B % OT CyMMapHOH
MOIITHOCTH CIIEKTPA).

OO6bI4HO IpIXatenbHas coctabistionias (HF) cocrasis-
et 15-25% cymmapHoii MotHOCTH criekTpa. CHIDKeHHE STOH
nom 1o 8-10% yka3pIBaeT Ha CMEIICHHE BETETaTUBHOTO Oa-
JaHCa B CTOPOHY NMPeoOIaiaHysl CHMIIATHIECKOTO OTETA.
Ecnu xxe Benmnuuna HF nagaer amxe 2-3% To MOXKHO TOBO-
PHTB O PE3KOM IPe0OIafaHiN CUMITATHIECKONH aKTUBHOCTH.
B 3TOM Cityuae CyIecTBeHHO yMEHBIIAIOTCS TAKKE [TOKA3a-
termr RMSSD u pNNS50.

MoIHOCTH HU3K0YACTOTHOM COCTABJIAIOIIEH CIIEKT-
pa (Me/lJIeHHbIe BOJIHBI 1-T0 MOpsiIKa WM Ba30MOTOPHbIE
BOJIHBI). DTOT TIoKazaTenb (LF) xapakrepmsyer cocrosiHme
CHMIIaTHYECKOTO OT/IENa BETeTaTHBHOI HEPBHOW CHCTEMBI, B
YaCTHOCTH, CHCTEMBI PETYISIIIN COCYICTOro ToHyca. B Hop-
M€ qyBCTBUTEIILHBIC PELIENTOPEI CHHOKAPOTHTHON 30HBI BOC-
TIPUHIMAIOT U3MEHEHHS BEJIMYHHBI apTEPHAITBHOTO JaBICHHS
u adpepeHTHas HepBHAS UMITYJIbCAINS MTOCTYIAET B COCY-
JIO/IBUTATENBHBIN (Ba30MOTOPHBII) LIEHTP MPOOJITOBATOTO
Mo3ra. 311ech ocymecTBIsIeTes aPepeHTHBIN CHHTE3 (00pa-
0O0TKa 1 aHaJII3 MTOCTYTAIONIeH HHPOPMAIIUH) M B COCYIUC-
TYIO CHCTEMY TIOCTYTIAIOT CUTHANBI yTIpaBiieHus (3¢ pepent-
Hast HepPBHAs! IMITYJIbCAIMsL. DTOT IPOLIECC KOHTPOIIS COCY/IH-
CTOTO TOHYCa ¢ OOPATHOH CBSI3bI0 HA ITIAKOMBIIICYHBIE BO-
JIOKHA COCYIOB OCYIIECTBIISIETCSI BA3OMOTOPHBIM IIEHTPOM
TIOCTOSIHHO. Bpewmst, HeoOXoanMoe Ba30MOTOPHOMY LIEHTPY
HA OTIepaIyy rnprema, 00padoTKU U repenadn HH(popMaIim
xose6mnercs ot 7 1o 20 cek.; 00braHO 0HO paBHO 10 -12 cexk.
[TosToMy B puTME CepIia MOKHO OOHAPYKUTh BOJIHBI C Hac-
Totoit ommko k 0,1 I'x (10 ¢), KoTopEIe Moy 4niy Ha3BaHUE
Ba30MOTOpPHBIX. BriepBhie 5TH BOHBI Habmonanu Maiiep ¢
coasropamu (1931) 1 mo3TOMy OHM HHOT/Ia HA3BIBAIOTCS BOJI-
Hamu Maifepa. MOITHOCTE MeUIEHHBIX BOJH 1-T0 Topsaka
OIIpesieTIsieT AKTHBHOCTH Ba30MOTOPHOT'O LIEHTPA.
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Puc. 7. Kapouounmepeanozpamma npu akmueHoil opmocmamuuec-
KOul npooe y 1uy mMo100020 (66epxy) u noicunoz2o ( 6Hu3y) éozpacma.

[epexox 13 OIOKEHHS «JIEKA) B OTOKEHUE (CTOSD)
BEJIET K 3HAYUTEIILHOMY YBEITNUCHNIO MOIITHOCTH B 3TOM -
amazoHe xonebanmit CP. AKTHBHOCTH Ba30MOTOPHOTO IIEHT-
pa majaeT ¢ BO3pacTOM H Yy JIMI] TIOKHJIOTO BO3pPAcTa 3TOT
3 deKT MpaKTUIeCKH OTCYTCTBYET (cM. prc. 7). Bmecto men-
JICHHBIX BOJIH 1-T0 TOPS/IKa, YBEMUIHBACTCS MOIITHOCTD MEI-
JICHHBIX BOJIH 2-TO TTOPSKA. DTO 03HAYALT, YTO TPOIIECC pe-
ryasin Al ocyecTBIISeTCs IpY y4acTHH Hecnerduaec-
KHX MEXaHN3MOB ITyTeM aKTHBAINU CUMIIATHIECKOTO OT/IC-
J1a BETETaTHBHOM HEPBHOW cucTeMbl. OOBIYHO B HOPME TIPO-
LIEHTHAs 7011 BA30OMOTOPHBIX BOJIH B ITOJIOKECHUH JIEKaA»
cocTaBisieT ot 15 10 35-40%.

Cremyet ynmoMsiHyTh TaKOKe O MOKa3aTese JOMUHUPY-
TOIIeH YaCTOTHI B AMANa30He BA30MOTOPHBIX BOIH. OOBIYHO
oH HaxonuTes B ipenenax 10-12 cex. Ero ysenu-

cnst

YIPaBIIEHUS META0OINIECKIMHU POIECCAMU
1 XOPOIIIO OTPakaeT SHEPTOACPHUIUTHEIE CO-
cTosHuA. [I0CKONBKY 3TOT MOJAXOJ HE UMEET
3apyOeKHBIX aHAJIOTOB LIEJIECO00Pa3HO IMpe-
CTaBUTH €T0 0oJiee MOAPOOHOE OTTHCAHHUE.

Ha puc. 9 npexncraBnena cxema OIEHKH
SHEProAe(YUIIMTHBIX COCTOSHHHN C HCIOIb30Ba-
HUEM CepHH (YHKIIMOHAIBHBIX MPOo0 (cUeT B
yMe U THIIePBEHTWISIHS ). BbIcOKwMif 110 cpaB-
HEHHIO ¢ HOpMOH ypoBeHb VLF M0HO Tpak-
TOBATH KaK TMIIEpalalTUBHOE COCTOSIHNE, CHU-
*eHHbI ypoBeHb VLF yka3biBaeT Ha dHEpro-
neduuTHOE cocTosTHnEe. MoOMII3aIis sHep-
TETUYECKUX U META0OIMUIECKUX PE3EPBOB MPH
(YHKIIMOHALHBIX BO3/ICHCTBUSIX MOXKET OTpa-
JKaThCsl U3MEHEHUSIMU MOIIIHOCTH criekTpa B VLF-nuanaszo-
He. [Ipu yBennuenuu momHocTH VLF B OTBET Ha HAarpy3Ky
MO’KHO TOBOPHUTH O THIEPATANTUBHON PEAKIUH, NPH €
CHI)KEHHH O ITOCTHATPY309HOM dHeproaedunute. Hecmot-
Ps Ha YCIIOBHBIM M BO MHOT'OM €111€ CIIOPHBIN XapakTep Io-
no0Ho# nHTepnpeTanny n3Menennii VLF oHa MoxkeT OBITH
TI0JIE3HOM ITPU UCCIIEA0BAHUAX KaK 310pOBBIX JIIO/IEH, TaK U
TIAI[IEHTOB C PA3IMYHBIMU COCTOSHUSIMH, CBSI3aHHBIMH C
HapyIIeHHeM MeTa0OIMYECKUX 1 SHEPTeTHUECKNX ITPOIIEC-
COB B OpTaHM3ME.

Takum o6pazom, VLF xapakTepusyeT BIUSHIC BBIC-
IINX BETETATHUBHBIX [EHTPOB HA CEPJEIHO-COCYIUCTHIN
MOJKOPKOBBIN LIEHTP, OTPAKAET COCTOSTHUEHENPO-TYMO-
paTBbHOTO ¥ METa0OIMIECKOTO YpOoBHEH perymsiuu. VLF

cnst

geHne 10 13-14 cek MOXKeT yKa3bsIBaTh HA CHU-
YKCHUE aKTUBHOCTH Ba30MOTOPHOTO IIEHTPA HITH
Ha 3aMezyIeHre 6apopeIIeKTOPHOH PEryIsIny.

MonHoCTh «04eHb» HU3K0YACTOTHOI CO-
cTaBJIsIOLIeli cieKTpa (MelJIeHHbIE BOJIHBI 2-
ro nopsiika). CriekTpaibHasi COCTaBIIIOIIAs cep-
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negroro putMa B auarmasone 0,05-0,015 ' (20—
70 c), M0 MHEHUIO MHOTHX 3apyOE)KHBIX aBTO-
POB, XapaKTepHU3yeT aKTHBHOCTH CUMITATHYECKO-
TO OT/IeJIa BETeTATUBHOM HEPBHOM crcTeMbl. O1-
HAKo B JAaHHOM CITyJae pedb UAET 0 Ooee CIIoxk-
HBIX BIMSHUSIX CO CTOPOHBI HAJICETMEHTAPHOTO
YPOBHS PETYISILUM, TOCKOJIBKY ammuuTyaa VLF
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TECHO CBsI3aHa C ICHX0MOIMOHAIBLHBIM HaIIpsI-
KEHHEM 1 (PyHKIIHOHAILHBIM COCTOSTHUEM KOPBI
rojoBHoro mo3sra. Ilokazano, yto VLF otpaxa-
eT 1epeOpabHbIe HPTOTPOIHEIC BIUSHUS HA
HIDKETICKAINe YPOBHU U MO3BOJISIET CYyAUTH O
(YHKIIMOHATBHOM COCTOSTHAM MO3Ta IIPH TICH-
XOT€HHOW M OpraHMYeCKOW MaTOJOTMH MO3ra
(H.b.Xacnekona, 1996).

IlenenampaBlieHHbIE HCCIEIOBAHUS
A .H.®neitmmmana (1999) nponemoncTpupoBa-
1M BakHOE 3HaueHue ananu3a BCP B VLF-nu-
amasoHe. B mpennmoxxeHHO UM Kilaccupuka-
MW CTIEKTPaNbHBIX KoMIoHeHTOB BCP yum-
ThIBaeTcs cootHowmenue ammutyn HF, LF u
VLF u paccmaTpuBaeTcs 6 KI1aCCOB CIIEKTPO-
rpamMm ( cM. puc. §). A.H.DneifmmanoM Tak- "
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K€ TToKa3aHo, 4To MoHoCTh VLF-komebanmit
BCP sBiisieTcst 9yBCTBUTEIBHBIM HHINKATOPOM

Puc. 8. Tunwvt cnekmpanbHbIX XApaAKMEPUCMUK CEPOSUHOZ0 PUMMA
(no A.H. ®neitmmany, 1999).
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MOJKET HCIT0JIB30BAThCS KAK HA/ICKHBIH MapKep CTETIEHN
CBSI3M aBTOHOMHBIX (CErMEHTAPHBIX) YPOBHEH PETYISIIIAN
KpOBOOOpAIIEHHUS C HaJJICETMEHTAPHBIMHU, B TOM YHCIIE C
TUMO(HU3apHO-TUIOTAIAMHUYECKAM U KOPKOBBIM YPOBHEM.
B nopme momHocTs VLF cocraBmser 15-30% cymmap-
HOM MOUIHOCTH CIIEKTpa.

7.3. Komnnexcuas ouenxka (pynKyuonanbnozo co-

CmosAHUA

KomnuiexcHast oneHka BapnaOeTbHOCTH CEPICTHOTO
pHUTMa TIPEIyCMATPUBAET AUATHOCTHKY (YHKIIMOHAIBHBIX
cocTosTHMI (HO He 3a00J1eBanmii !!!). VI3MeHeHus BereTaTB-
HOro OaaHca B BU/IE aKTHBAIINK CHMITaTHYECKOTO 3BEHA Pac-
CMaTPHUBAIOTCA KaK HeCTICIM()UIECKUI KOMITOHEHT aJjamTa-
[IMOHHOHN PEAaKIINH B OTBET HA PA3INYHBIE CTPECCOPHBIE BO3-
JIENUCTBUSL.

OnHUM 13 METO/IOB OIICHKH TAKUX PEAKIHIT SIBISETCS
BBIUMCIICHHE TTOKA3aTeNsI aKTUBHOCTH PETYIISITOPHBIX CHCTEM
(ITAPC). On Beramcrsiercst B 6ajuiax 1mo CrennaIbHOMY alro-
PUTMY, YIUTBIBAIOIIEMY CTaTUCTHYECKHE ITOKA3aTENH, T10-
Ka3aTeJl THCTOTPaMMBI U IaHHbIE CIIEKTPAIBHOTO aHAIN3a
KapIMOWHTEPBAIIOB.

ITAPC mo3BomsteT i hepeHITMPOBaTh Pa3THIHBIE CTe-
TICHU HAIPSDKEHHS PETYISITOPHBIX CHCTEM 1 OLICHHUBATH a/1all-
TaIMOHHBIE BO3MOKHOCTH opraHmMa (P.M. Baesckwuii, 1979).
Brruncienue [TAPC ocymecTBiseTcs O alrOPUTMY, YIU-
TBHIBAIOIIIEMY CJIC/TYIOIINE TISATh KPUTEPHEB!

A. CymmapHsbIi 3¢ (hexT perynsanun Mo moKka3aTeasM da-
ctoTsl mynbcea (YIT).

iH
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b. CymmapHyt0 aKkTHBHOCTB PETYIATOPHBIX MEXaHU3MOB
10 CpeIHEeMY KBaApaTHIHOMY OTKJIOHEHUIO — SD (mmm
110 CYMMapHOW MOIITHOCTH criekTpa — TP).
B. BereraruBHbIif 6aaHCc 0 KOMIIIEKCY ITOKa3aTeeH:
W, RMSSD,HFEIC.
I. AKTHBHOCTbH Ba30MOTOPHOIO LIEHTPA, PETYIUPYIOLIE-
TO COCYAMCTBIN TOHYC, IO MOITHOCTH CIIEKTPa MEJJICH-
HBIX BOJH 1-To mopsiaka (LF).
. AKTHUBHOCTBH CEpAEYHO-COCYIUCTOrO MOAKOPKOBOIO
HEPBHOTO IIEHTPA WJIN HAaJICETMEHTapHBIX YPOBHEH pery-
JSIUH TI0 MOIIHOCTH CTIEKTPa MEUIEHHBIX BOJIH 2-TO I10-
psanka (VLF).
3nagenus [IAPC Bripakarorcs B 6amtax ot 1 1o 10. Ha
ocHoBaHWHM aHam3a 3HaueHni [IAPC MoryT OBITH qHarsoc-
THPOBAHBI CIEAYIONIHE (DYHKIIMOHAIBHBIE COCTOSHUS:
1. CocrosiHIE ONITUMAITFHOTO (Pabodero) HaPsHKEHHUS PETy-
JATOPHBIX CHCTEM, HEOOXO/IMMOE JUTS TTO/IICPKaHNsT aKTHBHO-
TO paBHOBecHs opraHm3ma co cpenoit (Hopma [TAPC = 1-2).
2. CocTosiHUE YMEPEHHOTO HANPSKCHUS PETYIATOPHBIX
CHCTEM, KOTJA JUIS aJlaNTalnui K YCIOBHUSAM OKPYXKAIOMIEH
Cpe/ibl OpraHu3My TPeOYIOTCS JOTOIHUTENbHBIE (PYHKIINO-
HaJIbHbIC pe3epBhl. Takne cCOCTOSHIS BO3HUKAIOT B ITPOIIEC-
Ce alanTalny K TPyA0BOH I TETbHOCTH, TIPH IMOLIMOHATb-
HOM CTPECCE WM IIPH BO3/ICHCTBIH HEOIArONPHSITHBIX 9KO-
nornaeckux pakropos ([TAPC =3-4).
3. CocrosHHE BBIPAKEHHOTO HANPSKEHUS PETYISTOPHBIX
CHCTEM, KOTOPOE CBSI3aHO C aKTHBHOH MoOMiIHM3anuei 3a-
IIUTHBIX MEXaHU3MOB, B TOM YHCJIC TIOBBIIIICHUEM aKTHBHO-
CTH CHMITaTHKO-aJPEHAJIOBON CHCTEMBI 1 CUCTE-
MbI ranodu3-HaanoueqHuk (ITAPC =4-6).
4. CocrostHHE TIEpCHANPSIKSHNS PETYISTOPHBIX
CHCTEM, TSI KOTOPOTO XapaKTepHa HEZOCTATOU-

HOCTb 3aI[UTHO-PHCIIOCOOUTETLHBIX MEXaHHU3-
MOB, UX HECIIOCOOHOCTH 0OECIIEUNTh aJIeKBaT-
HYIO PEaKIlMio OpraHu3Ma Ha Bo3/ieiicTBre (hak-
TOPOB OKpPY’KaroIIei cpenbl. 3mech N30BITOTHAS
AKTHBAIHS PETYIISTOPHBIX CUCTEM YiKe He MO/

KpPeIUISeTCs COOTBETCTBYIOIMMH (DyHKIIHOHAb-
ueiMH pezepamu (ITAPC = 6-7).

5. CocrostHME HCTOIIECHHS (aCTCHU3AINN ) PETY-
JSATOPHBIX CUCTEM, IIPH KOTOPOM aKTUBHOCTB YII-
PABIISFOLINX MEXaHU3MOB CHIDKAeTCs (HeIocTa-
TOYHOCTH MEXaHU3MOB PETYJISALINH) H TTOSBIISAIOT-
sl XapaKTepHbIe PU3HAKH ITATOJIOTHH. 371eCh CIe-
uUIecKre N3MEHEHHS OTISTIIMBO IPeodIiaia-

1008

130

ki

]

1ot Haj1 Hecniermduaeckumu (ITAPC = 7-8).
6. CoCTOsSIHHE «IT0JIOMay aJanTalliOHHbIX Me-
XaHU3MOB (CPBIB aJIANTTAIHHN ), KOTJa IOMUHHPY-
0T Crie()UUECKHE MATOIOTMIECKUE OTKIIOHE-
HUS ¥ CITOCOOHOCTH aIalTal[AOHHEIX MEXaHU3-
MOB K CaMOPEryJISIIUN YACTHYHO WU TTOTHOC-
Th10 HapymreHa ([IAPC = 8-10).

IIpu ouenke 3Hauennit [TAPC ycmoBHO
BBIJICIISIFOTCS TPY 30HBI (PYHKITMOHAIBHBIX COCTO-

Puc 9. Cxema oyenku snepzodepuyummuuix cocmoanuii (no A.H. @-
newwmany, 1999), 20e I — nopma, Il — snepzodegpuyummnoe cocmos-
Hue, I1] — cunepaoanmuenoe cocmosnue, IV — zunepadanmuenasn
peaxyus, V— nazpyzounsiii (nocmuazpy3ounstii) snepzooepuvyum, VI
Inepzemuyeckasn «cknaoka», 1 — gon, 2 — cuem 6 yme, 3 — 6occma-

HoeJl1eHue, 4 —c2unepeenmuiiyun, 5 —eoccmanoenenue.

SIHUH 17T HATTISLAHOCTH TIPETICTABIICHHBIX B BUIIE
«cBetodopay: SEJIEHBIN — o3nauaet, uto Bce B
TIOPSITIKE, HE TpeOyeTCss HUKAKUX CIIEIIHAIbHBIX
MEpOTPUATHN N0 MPO(UITAKTHKE U JTEUCHHIO.
YKEJITBIN — yka3ssiBaeT Ha HEOGXOAMMOCTb IPO-
BE/ICHHS 03/I0POBUTENBHBIX U TPOQHIaKTHIEC-
knx MepornpusaTuii. Hakoner, KPACHBIN noka-
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3BIBACT, UTO TPeOyeTcsl BHAUAIe ANArHOCTHKA, 4 3aTEM H Jie-
YEHHE BO3MOXKHBIX 3a00JICBAHHH.

Briaenenune 3eneHol, )KenTol U KpacHOU 30H 370pO-
BB TIO3BOJISICT XapPAKTEPH30BaTh (PYHKIIMOHAIBHOE COCTOSI-
HHE YeIOBEKa C TOUKHU 3PCHUSI pUCKa Pa3BUTHs Oone3nu. s
KaXXJIOH CTYNEHHU ICCTHHIIBI COCTOSIHUID MPETyCMOTPEH
«TMarHo3» (YHKIIMOHATBHOTO COCTOSIHUS MO CTEIICHH BbI-
PaKEHHOCTH HAIPSHKEHUSI PETYISATOPHBIX cucteM. Kpome
TOTO, UMEETCS BO3MOXKHOCTh OTHECEHHsI 00CIEIyeMOTo K
OJJHOMY U3 4-X (DYHKIIMOHAIBHBIX COCTOSIHHH TT0 TPUHSATON B
JTIOHO30JIOTHYECKOH narHoctuke knaccugukanmu (P.M.ba-
esckuii, A.Il.bepcenesa, 1997):

e CocTosiHHE HOPMBI WJIH COCTOSTHHE YAOBICTBOPUTEIb-
Ho#t amanrtanuu (ITAPC = 1-3),

¢ CocrosHue pyHKIInoHaNpHOTO Hanpsykerus ([TAPC =
4-5),

e CocTosiHHE TIEPEHANPSKEHUS NITH COCTOSTHUE HEY/10B-
netBoputenbHOM agantanuu ([IAPC = 6-7),

e CocTosiHHE MCTOUICHUS PETYIATOPHBIX CHCTEM HIIN
cpseiB amantarun (ITAPC = 8-10).

Paspaborannsiit UBHMT «Pamena» xommiekc «Ba-
pUKapm» MO3BOISIET He ToNbKO Beranciats [IAPC u onenu-
BaTh QYHKIIMOHATIHHOE COCTOSHUE, HO 1 POPMHUPYET MHTH-
BUIyabHBIE 3aKmiodeHus ( cM. puc. 10). Heobxommmo oTme-
TuTh, uTO [IAPC He MMeeT aHAIIOTOB B 3apyOEKHBIX HCCIIe-
nosaausix. Henqocrarkom ITAPC siBisieTcst TO, 9TO OH ITO3BO-
JSIET TIOJTy4aTh JINIIb AUCKPETHBIE OLCHKH (DYHKIIMOHAIb-
HBIX COCTOSIHIH, YTO HEIOCTATOYHO TPH THHAMUYECKOM KOH-
Tpone. J{ns obecniedeHnsT HEMPEPHIBHON MIKAJIBI OIIEHOK
MOTYT OBITh HCHOJIB30BaHbl MATEMaTHIECKHE MOJICITH KaK
KOJINYECTBEHHBIE 3aBICHMOCTH MEXTy Ha0OPOM YHCIIOBBIX
MpHU3HAKOB (3HaueHmi moka3zareneit BCP) u ¢dyHkunonas-
HBIMH cOCTOSTHUAME opranniMa (baesckuit P.M., CemeHoB
FO.H., Yeprurona A.I", 2000).

7.4. Ouenka pe3ynomamos ananusa BCP npu npo-

6edenuu PynKUuoHanbHuIX NPOH

CrienambHOTO BHUMAHUS TPEOyeT OIeHKa pe3yIbTa-
ToB aHanmn3a BCP mpu mpoBegeHn#n QpyHKIIMOHAIBHBIX Ha-
TPY3049HBIX MP00. 31mech HeoOXoanMa pa3paboTKa OTACIb-
HBIX METUIIMHCKNAX HHCTPYKIUH 10 KaXKJ0H (PyHKINOHAIb-
Hoi mpo6e. Hanbornee moHast nadopmarist 00 anaminze BCP
IIPU TIPOBEJICHUH PA3INYHBIX (YHKIIMOHAIBHBIX MPOO CO-
nepsxutcs B MoHorpadru B.M. Muxaiinosa (2000).

Hexoropsle o0mme peKOMEHAAINA 110 HHTEPIpeTa-
un rokaszateneit BCP mpu GpyHKIIoOHATEHBIX Tpo6ax co-
CTOSIT B CIICYIOIIEM:

1. BaxHeiimee 3Ha9eHIE UMEET OIEHKA (PYHKIIMOHATHHO-
TO COCTOSIHUS OpTaHW3Ma (BeTeTaTUBHBIN OaJlaHC, CTETICHBb
HAaIpsHKEHUSI PETYIATOPHBIX CUCTEM H T.J1.) B HICXOHOM TIe-
puoze (pon) o Hagana GyHKIIMOHATFHOTO BO3MeHCTBHS. 1H-
TepHpeTaIys JaHHBIX Ha Pa3HbIX 3Tanax (yHKIHOHATBHON
poOBI TOJDKHA MTPOBOANTHCS, TIPEXK/IE BCETO, ITyTEM CpPaB-
HEHUS C HCXOTHBIM COCTOSTHHEM.

2. Bo Bcex GyHKIMOHATBHBIX ITPO0ax CyIIECTBYET IIePEX0I-
HBIH ITPOLIECC MEXKY HCXOJHBIM COCTOSTHIEM 1 HOBBIM (DyH-
KIMOHAJIBHBIM COCTOSTHHEM, ()OPMHUPYIOLIMMCS B TIPOLIEC-
ce TPOoBeJeHUS IPOOBI. DTOT MEPEXOTHBIN MPOIIECC UMEET
Pa3IMYHBINA XapaKTep U Pa3InIHyI0 JUINTEIBHOCTD MPH pa3-
HBIX (PYHKIIMOHAIBHBIX TIP00ax. Briaenenue nepexoaHoro
Iporecca U3 00IIeH 3aHUCH U €T0 OLIEHKA CHEeNNaTbHBIMA
METO/IaMH SIBJISIETCS OJJHOM U3 BaXKHBIX TPOo0OIeM (QYHKIHO-
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HAJIBHOTO TeCTUPOBaHMs. Hepeaxo NMEHHO B IIEPEXOTHOM
TIpoIecce CONEPKUTCS HamboIlee IeHHas WHPOPMAaLUsI O

COCTOSIHUH PETYJISATOPHBIX MEXaHN3MOB. METOIbI aHAIN3a
TIEPEXOAHBIX MPOIIECCOB B IAHHBIX METOTUUECKUX PEKOMEH-
JIALUSIX HE pACCMaTPHBAIOTCSI.

3. Ion BrusHIEM QYHKIIMOHAIBEHBIX BO3/ICHCTBHI (hopmu-
pyeTcst HoBoe (DYHKIIMOHAJIBHOE COCTOSHHE, KOTOpPOE HE
SIBIIICTCSI YCTOMYMBBIM. DTO 0COOCHHO HEOOXOIMMO YUH-
TBIBaTh, AHATTM3UPYS THHAMUKY MToka3areneii BCP, orpaxa-
IOIINX TOHKHE B3aMMOCBSI3H MEKTY Pa3IMUHBIMHU 3BEHBSIMU
perynsTopHOro Mexann3ma. IloaTomy 1ienecooOpas3Ho BbI-
JIETISITh 7SI OLIEHKH Pa3NIHbIC JTAIbl (hYHKIIMOHATBHON
TIPOOHL.

4. Crenyet pa3nudaTh, 10 KpaifHeil Mepe, 1Ba dTamna QyHK-
[MOHAIEHOH TIPOOBI: 3Ta (MM IEPHO/T) HETTOCPEICTBEHHO-
T'O BO3JICHCTBHA Ha OPTaHU3M COOTBETCTBYIOIIETO (haKkTOpa
1 3Tar (WM IePUOJT) BOCCTAHOBJICHNS. MeX/y OKOHUYaHHEM
BO3/ICHCTBHS M HAYaJIOM BOCCTAHOBJIICHUS TAKKE MMEETCS
TIEPEXOHBIA MPOIEcC, KOTOpbIe TPEOyeT pacro3HaBaHMUs,
BBIJICTICHUS 1 CTICIIAIBHON OLIEHKH.

5. Ipwu ouenke moxasareneit BCP Ha pa3HbIX STamax QyHK-
HOHAILHON TIPOOBI PEKOMEH/TyeTCsl OLICHNBATh HE TOIBKO
WX CPeHHE 3HAYCHNUS, HO U AMHAMUKY U3MEHEHHH, U CHHX-
POHM3ALINIO 3TUX U3MEHEHUH.

3AK/IIOYEHUE. OCHOBHBIE HAITPABJIEHHWA
JAJTBHEHIIIETO PASBUTHS METO/IOB AHAJIM3A
BCP

Ha coBpemMeHHOM 3Tarne NpakTUYeCcKOTo UCIOIb30Ba-
Hust MeToioB aHann3a BCP B npuknannoii ¢pusnonoruu n
KJIMHUYECKOI MENIMHE MPE/ICTaBICHHBIE BBIIIE TTOIXOABI K
(M3HOTOrNUeCKON 1 KIIMHHMYECKOH HHTEPIPETAINK JAHHBIX
03BOJISIIOT 3(h(PEKTUBHO peraTth MHOTHE 33a491 JTUarHOC-
THYECKOTO U MPOTHOCTHYECKOTO MPoduiIs, OleHKH (QyHK-
LMOHAIBHBIX COCTOSHUN, KOHTPOJIS A (HEeKTUBHOCTH Jieueo-
HO-TIPO(MIIAKTHYECKNX BO3/ICHCTBUH 1 T.11.

OnHako, BO3MOXXHOCTHU TON METOAOIOTHH JaJIEKO HEe
HCUepIaHsbl ¥ ee pa3BUTHE NpojoirkaeTcs. Hinke naercs kpat-
KM IepedeHb HEKOTOPBIX HAIpaBICHHUH albHeero pas-
BuTHS MeToI0B aHanu3za BCP, kotopeie pa3pabarbiBatorcst
maBHBIM 00pa3zoM B Poccun. K ux umciy otHoCsTCS:

* HM3yuyenwne memieHHbIX BosH 2-10 nopsiaka (VLF) u ynb-
TpaMe/JICHHOBOJIHOBBIX KOMIIOHEHTOB CIIEKTpa cepJied-
Horo purma (ULF) — xonebannii Ha wactorax umxke 0,01
I' (100 ¢), Biiro9ast MUHYTHBIE M YaCOBBIE BOIHBI (yJIBT-
paauaHHbIE PUTMBI).

* Pa3BuTHe METOJ0JI0TUHU BapHAllMOHHON MYyJIbCOMETPUHU
B TOM uucie JuddepeHranbHoi XpoHokapanorpadgun
1 HOBBIX MOJIXOJIOB K CTATUCTUYECKOMY aHAIHU3y BapHa-
6enpHOCTH cepaeuHoro purMa (Penopos B.d., CMupHoB
A.B.,2000).

* lcnosb3oBaHue BapuabeIbHOCTH CEPACYHOIO PUTMA
JUISL OIICHKH YPOBHS CTpecca, CTENEHU HANPsSHKEHUS pe-
rynsaTopHslx cucteM (KommnbroTepHas anekrpokapauorpa-
¢bus, M., 1999).

* UccnenoBanue BapuabeIbHOCTH CEPACYHOIO PUTMA Y
JleTel ¥ MOAPOCTKOB, BKJIOUAs BIMSHUE NIKOJIBHBIX Ha-
TPY30K U BO3pacTHO-NOJOBbIE acneKkThl (be3pykux
M.M.,1981, llneik H.W., 1991).

* lcnonb3oBaHME METOLOB aHANIM3a BapHaOeIbHOCTH
CEpAeUHOr0 pUTMa B KOCMHYECKOIl MeIUIlNHE, B MEJIU-
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Puc. 10. Odpazey komnnekcrhozo 3aKiouenus no pesyiomamam ananuza BCP (annapammno-npozpammnslit Komn-

aekc «Bapuxapoy).

[IUHE 9KCTPEMaJIbHBIX BO3JCHCTBUI 1 B pPa3JINUHBIX 00J1a-
cTsx npukianuout pusnonoruu (I'puropses A.U., baesc-
kuit PM. , 2001).

e PasBurue KIMHUYECKUX HAIIPABJICHUH UCIIOJIb30BAHUS ME-
TOJIA: @) B XUPYPIHH - KOHTPOJIb aHECTE3HH, 0) B HEBPOJIOTHU
- muddepeHnmanbHas oleHKa MOp(oIorHYeckux U QyHK-
IIIOHAJIBHBIX TOPA’KEHHIH, B) B OHKOJIOTHH - OMBITKHU OLIEH-
KM CTeNeHu MeTabonnueckux HapymeHui (KommplorepHas
anekrpokaparorpadust, 1999, dneiimman A.H.1999).

* Pa3BuTue HOBBIX IPUHIUIIOB HCIOJIb30BaHUs aHaM3a BCP

B KapIMOJIOTHYCCKOM KITMHUKE - OIICHKA TSYKESCTH TaTOJIOTH-
YEeCKOro Mpoliecca, MPOrHO3UPOBAHUE HCXOA0B U 3(dek-
TUBHOCTH JICYCHHUSI, OLICHKA TSKECTH U PUCKA TIPH APUTMHSIX
(Hosranesckwuii [1.51., Peidak O.K., 1996, Banos I'.I". u nip.,
1999, MunaxoB 3.B. u ap. 1998, Muponos B.A, 1998, Sse-
noB U.C. u ap., 1997, CmetneB A.C. u ap., 1995).

B 3akiroueHue ciieyer eine pa3 noa4epKHyTh, YTO
B JIAHHBIX METOTMUCCKHIX PCKOMCHIAIIUSIX PACCMATPUBAITICH
TOJIBKO ACIEKThI UCTOIb30BAHMUS TaK Ha3bIBACMBIX «KOPOT-
KUX» 3aIlUCel cepieuHOro putMa ( 0T HECKOJIBKUX MUHYT JI0
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HECKOJIEKHX 9acoB). MeTo0I0THs iCCTeIOBAaHUS U TIPUH-
ITUITBI aHATTI3a TAKUX 3aTIACEH CYIECTBEHHO OTIMIAIOTCS OT
0oItee CIOKHBIX TIOAXO0A0B IpH padoTe ¢ 24-X YaCOBBIMH 3a-
mucsivu BCP, momy9aeMbiMu Tipy XOATEPOBCKOM MOHHTO-
pupoBaHuH. be3ycoBHO, TaHHBIE CYyTOYHOTO HAOIONEHHS
TTO3BOJISIOT O0JIee ITYyOOKO OIICHUTH COCTOSTHUE MEXaHU3MOB
HEHPOIHIOKPUHHON PETYISAIIUN KPOBOOOPAIIICHNS U B ATOM
00J1aCTH OTEUECTBCHHBIC HCCIICIOBATEIIN JIOCTUIIN 3HAYHN-
TenbHBIX ycrexoB ( PsOsikmaa I'B., Cobomes A.B., 1998;
Maxkapos B.M., 1999). Onnaxko, 24-9acoBble HCCICIOBAHUS

18

3HAYNTEIHFHO O0JIee TPYIOEMKH U TOPOTH, a aHATINU3 CyTOU-
HBIX 3amuceid BCP eme HemocTatouno pa3paboTaH, B 9acT-
HOCTH 9TO OTHOCHUTCSA K ITEPEXOAHBIM Iporieccam. Heocto-
PUMBIM TIPEUMYIIIECTBOM KOPOTKHUX 3aIUCEH SABIseTCS 00-
Jiee MIMPOKHHA THUATa30H UCIIOJIF30BaHMS METO/Ia, IIPOCTOTA
amIapaTHOTO W MPOTPAMMHOTO 00eCTICUeHHSI, BO3MOKHOCTD
OTIEPaTHBHOTO MOTYICHHUS pe3yasTaToB. Bee aTo ompemens-
€T MePCIEKTUBHOCTH CaMOT0 IITMPOKOTO PACHIPOCTPAHCHHUS
MeTozoB aHanm3a BCP B mpukiaaHoii pusnonorim, mpodu-
JIAKTUYECKON MEIULIMHE U KIIMHUYECKOM MPaKTHKE.

JINTEPATYPA.

1. AnoxwuH I1.K. [IprHINTIIaTBHBIC BOTIPOCH 00IIEH TEo-
puH QyHKIHMOHATBHBIX cucTeM. [ IprHIHNITE ccTeMHOM opra-
Hm3anun Gyskmmit. M., Hayka, 1973, C.5-61.

2. Baerckuii P.M. K mpobieme nmporao3upoBaHust PyHKITH-
OHAJIBHOTO COCTOSTHHS Y€JIOBEKA B YCIOBHUSX [UTUTEIHHOTO
kocmmgeckoro nonera. @uzuon. XKypa. CCCP,1972, 6, ¢.819-
827.

3. BaeBckuit PM. KnbepreTnyeckuii aHam3 IPOIIECCOB YII-
paJIeHus1 CepAeYHBIM PUTMOM. AKTyaJbHBIC MPOOIEMBI
(bU3HOTIOTHH U TTATONIOTHH KpoBoOOpateHus. M., Menutu-
Ha.1976.C. 161 -175.

4. Baesckuii P.M., Kuprmnos O.U., Knenkun C.3. Marema-
TUYECKUI aHATIN3 U3MEHEHU I CEPIEUHOr0 pUTMa ITPU CTpeC-
ca. M., Hayxka, 1984.C.220

5. Baesckuit PM., Bepcernena A.I1. OeHka afantanioOHHBIX
BO3MOYKHOCTEH OpraHu3Ma M PUCK pPa3BUTH 3a00IeBaHUH.
M., Memaumuna. 1997. C. 265.

6. baesckuit P.M. [IporHo3mpoBanme COCTOSHII Ha TPaHU
HOPMBEI 1 TaTosiorun. M., Meaumnaa, 1979, 205 c.

7. Baesckwmii P.M., CemenoB FO.H., Uepankosa A.I. Ananm3
BapualdeIbHOCTH CEPICTHOTO PUTMA C TOMOIIIBIO KOMITICK-
ca "Bapukapn" u mpobiema pacro3HaBaHUs QyHKITHOHATb-
HBIX COCTOSTHUH. XPOHOOHOIOTHIECKHE aCTICKThI apTePHAIThb-
HOW THUIEPTEH3UH B IPAKTUKE BPaueOHO-TICTHOH SKCIIEPTH-
361 (PazconoB H.A., Konecamuenxo O.1O.), M.. 2000.C. 167 -
178

8. Baesckwmii PM., BanoB I.I. BapnabenpHOCTE cepedHo-
TO PUTMA: TEOPETHUECKNE ACTIEKTHI M BO3MOKHOCTH KITMHH-
YECKOTO MPUMEHEHNS. YIIBTPa3ByKOBast M (DyHKIIMOHAIbHAS
nmmar"octuka. 2001, 3, ¢.106-127

9. Be3pykux M.M. Perymsinus XpoHOTpOITHOW (DYHKINH Y
IIKOJIFHUKOB 1-4 KJTaccoB B TIporiecce YIeOHBIX 3aHSATHIH.
BospacTtabie 0cOOCHHOCTH (PH3HOIOTHISCKUX CUCTEM Y JIe-
Te 1 moIpocTKoB. M.,1981. C.249-254.

10. Bopo6seB B.. MccnenoBanne MaTeMaTHKO-CTaTHCTHIEC-
KHX XapaKTepPUCTHK CEPACIHOTO PUTMA KaK METOJ OL[EHKH
PEaKIUK JINII Pa3HOTO BO3pPAcTa Ha MBIIIEYHYIO HATPY3KY.
Jucc. kaua. ouosor. Hake, M., UMBII. 1978. 178 c.

11. BapnabenpbHOCTD CepIeYHOTO puTMa. TeopeTHdecKue
ACTIEKTHI U MIPAKTHYECKOE IPUMEHEHHE. Te31Chl MeXTyHa-
pomHoro cumrio3uyma 12-14 centsiops 1996 .. Mxesck. 1996.
C225

12. BracoB FO.A., ko B.I'., flkumenko A.B. u 1p. Meton
TIOCJIE/IOBATENILHOTO TAPHOTO aHAITM3a PUTMA CEp/ILia 110 NH-
tepBanaM RR. Pagnosnekrponnka, pm3mka m MaTeMaTHKa B
onomornm u meautHe. HoBocnOupek. 1971. C.9-14.

13. Bockpecenckuii A.Jl,, Bearnens M. /. Ctatuctudeckmii
aHaJIN3 CeP/ICYHOTO PUTMA U TTOKa3aTesel TeMOIMHAMUKH B

(usmonornyeckux uccienopanusx. M., Hayka, 1974, 221 c.
14. T'abunckuit 51.J1. BapuamonHnast mynbCcoMeTpusi ¥ aBTO-
KOPPEJAIMOHHBIN aHAJIN3 B OLIEHKE KCTpaKapAnaIbHOM pe-
rynsuu cepaednoro putma. Asroped. [ucc. Kana. men.
Hayx. Cepmi. Men. Mn-1.,1982,22 c.

15. TaBpunymxun A.Il.,Macmok A.Il. Teopetnueckue u
MIPAKTUYECKUE ACTICKThI HETMHEHHBIX Xa0THYECKUX KoJieOa-
HUI puTMa cepia, MeieHHbIe KoebaTenbHbIe TPOIeCcCh
B OpraHusMe uernoBeka. TeopeTnueckue U NpukiaHble ac-
TIeKThI HEIMHEHHOW IMHAMUKH, Xaoca 1 (pakTaioB B Gpuzu-
ornoruu 1 MeauiHe. Marepuaisi 3-ro Beepoccuiickoro cum-
no3uyma 21-25 mas 2001 . HoBokysnerik, 2001,¢. 37-48

16. I'puropwes A.H., baesckuii P.M. Konnenius 310poBbs 1
npobiieMa HOpMBI B KocMu4ecKkoil meaunuue. M., Cioso,
2001,96¢.

17. dosranesckutii [1.51., Peibax O.K. Bo3M0KHOCTH HCIIONb-
30BaHUs CUCTEMHOTO aHajN3a B OLIEHKE HeHporymopasib-
HOU peryJsinuu cepyieuHoro purma y 6oipubix MBC. Mex-
JyHapoJHbIH cuMnosnyM "BapuaOenbHOCTh ceplieqHoro
purma. TeopeTnueckre acrieKThl U MPAKTHIECKOE MPUMEHE-
aue", lkeBck, 1996, ¢.29-30

18. XKemaiiture J[.1. PATMHUYHOCTS HMIYJILCOB CHHOAYPH-
KyJISIPHOTO Y3712 B IOKOE M NP HIIIEMHYECKON O0JIe3HH cep-
nua. ABroped. mucce.. kaua.men. Hayk. Kaynac, Men. Ue-T,
1965,51 c.

19. XKewmaiiture .M. Bo3MOXXHOCTH KITMHUYECKOTO TPHUMe-
HEHHs U aBTOMAaTH4eCKOro aHaju3a puTMorpammio Jlucc.
JIOKT. MefT. Hayk. Kaynac. Men.un-T. 1972. 285 c.

20. UsanoB I'I"., /IBopaukos B.E., baes B.B. Bue3amnas cep-
JICYHAsI CMEPTh: OCHOBHBIE MEXaHU3MBI, IPHHIIMIIBI IIPOTHO-
3a u npodunaxktuk. Bectauk PYJIH. 1998, N1,144-159.

21. Knenkun C.3. [Ipo6ema KOHTPOJIS U OLICHKH OTIepaIi-
OHHOTO cTpecca ( Ha OCHOBE aHaJIM3a PUTMa Cep/Iiia ¢ IIOMo-
upto OBM). [luce. nokT. Men Hayk. M., TH-T cepa.cocy.xu-
pypr. AMH CCCP, M., 1981.298 c.

22. KommbroTepHas aleKTpokapauorpadus Ha pyOexke cTo-
netuil. MexxayHapoaHblii cumnosuyM. Mocksa 27-30 anpe-
111 1999 1. Tesucel qoknanos. M., 1999. C.320

23. Kynpssuesa B.U. K npobiaeme mporao3upoBaHus ym-
CTBEHHOT'O YTOMJICHUSI ITPH JUTUTEIEHOI MOHOTOHHOW pado-
te. Aroped. auce. kaun. ouon. Haykx. M., UMBII, 1974,23 c.
24. Makapos JI.M. XonrepoBckoe MOHUTOpHpOBaHuE . M.,
Menununa, 2000, 104 c.

25. Marematudeckue MeTOo bl aHaJIN3a CEpACUHOTr0 pUTMa.
Martepuans! 1-ro Beecoroznoro cummnosuyma. [og pen. [1a-
puHa B.B. u baesckoro P.M.. M., Hayxka, 1968

26. MeasneHHble KoniebaTebHbIe MPOLECCHl B OPraHU3Me ue-
noBeka: Teopus U IpaKTUUECKOe MPUMEHEHHE B KIIMHUYEC-

BECTHHK APUTMOJIOI'MU, Ne 24,2001



Koi MeunuHe U poduiaktiuke. COOPHUK HAYYHBIX TPYIOB
cummosnyma 27-29 mast 1997 ., HoBokysuenk, 1997.C. 194.
27. Munakos 3.B., Co6omes FO.A, Crpenenkas I"H., Muna-
xoBa H.D. Mcionp30BaHme MaTeMaTHYECKOTO aHaJIH3a cep-
JICYHOTO PUTMa B ITPOLIECCE PEaOUINTAIIN OOJIBHBIX THIIEP-
TOHHYECKOI 00J1e3Hb10. MeX TyHapOIHbIH cuMITo3uyM "Ba-
pHadenbHOCTh CEPACYHOrO pUTMa. TeopeTHuecKkne achek-
THI ¥ TIpaKTH9eckoe mpumeHenne", Vbkesck, 1996, c.42-43
28. MuxaiinoB B.M. BapnabeapHOCTb CepIeyHOTO pUTMA.
OmnpIT pakTHYECKOTO TpuMeHeHus. Msarnoso, 2000, 200 c.
29. MuponoB B.A. Kimnandecknii aHaIi3 BOTHOBOU CTPYK-
TYpBl CHHYCOBOTO PHUTMa CEpJlla NMPH THIEPTOHNIECKON
6ome3nn. ABroped. auce. TOKT.MeA.Hayk., Openoypr, 1998,
S3c.

30. Muponosa T.B., Muponos B.A. Kinnauueckuii ananus
BOJIHOBOH CTPYKTIPEI CHHYCOBOTO pHTMa cepama ( Beene-
HHUE B PUTMOKAapAUOTPa(HIO U aTIIaC PUTMOKAPAUOTPAMM ).
Yenstounck, 1998. C.162.

31. Hunexkep W.I'. BoisiBaeHHE CKPBITBIX IEPUOIUIHOCTEN
METOJIOM CIIEKTPATBFHOTO aHank3a. Jlpcc. KaHm.(hu3-Mar. Hayk.
M., BIIAH CCCP. 1968. 131 c.

32. Hukynmna [ A. VccrenoBanne CTaTUCTHIECKIX XapaK-
TEPUCTHUK CEPICTHOTO PUTMA KAK METOJ OIICHKH (DYHKITHO-
HAJIbHOTO COCTOSIHUSI OPTaHW3Ma MPH SKCTPEMAIIbHBIX BO3-
neiictBusax. Aproped. aucc. Kann. men. vayk . M., UMBII,
1974,30c.

33. IMapun B.B., baesckuii P.M. Benenne B MEUIIMHCKYTO
knbepreTrky. M., Menuiiaa, 1966, C.220.

34. Tlapun B.B., baesckwmii P.M., Bomkos FO.H., I'azenko O.I.
Kocmuueckas kapauomnorust. J1., Menumumaa, 1967. C.206

35. Psabpixuaa ['B., CoboneB A.B. Aranms BapnabensHOCTH
putMa ceparia. Kapamonorus, 1996, 10, ¢.87-97

36. PaopikunHa I.B., CoboneB A.B. BapnabeapHOCTS puTMa
cepara. M., 13-Bo "CrapKo", 1998.

37. Cembe I. Ogepku 06 amantartmoHHOM ciHHApOME. Ilep. ¢
anr. M., Mexnrus, 1960, C.275.

19

38. CmetneB A.C., Kapunos O.U., UyOyqnsrii B.H. Bapna-
0ebHOCTh PUTMA CEPALIA, JKEITYIOYKOBBIE aPUTMHHU U PUCK
BHe3arHo# cMepTH. Kapanomorus, 1995, 4, ¢.49-51

39. ®emopoB B.®., CvuprOB A.B. O HEKOTOPHIX HEUCTIONH-
30BaHHBIX BO3MOKHOCTSIX CTATHCTHYECKNX METO/IOB B Kap-
nquonornu. Knmanueckne 1 pru3nonornueckne acueKkTsl op-
TOCTaTHYECKHX paccTpoiicts" M., 2000, ¢.138-148

40. Onerimmman A.H. MemeHable koire0anmst reMOINHaAMK-
kn. HoBocubmpck, 1999.C.264.

41. @nevimvan A.H. MemteHHBIC KOTeOaHNs KapIHOPUTMA H
(heHOMEHBI HETTMHEIHOW AMHAMUKH: KiTaccupuKanus (azo-
BBIX ITOPTPETOB, TOKA3aTeNeH S3HEPTETHKH, CIEKTPAIIBHOTO 1
JICTPEHTHOTO aHaM3a. MeuIeHHbIe KolieOaTeIbHbIE ITPOIIeC-
CBI B OpraHM3Me YeJIoBeKa. TeopeTHyecKie U MPHUKIIaJHbIe
ACTICKTHI HENMMHEHHON TMHAMUKH, Xaoca 1 (PPaKTAIIOB B (PH3H-
ororuu 1 MeauimHe. Marepuaisl 3-ro Beepoccuniickoro cum-
mo3uyma 21-25 mas 2001 . HoBokysnerik, 2001, ¢.49 -61.

42. Xacnexoa H. b. Perymsiiis BappaTuBHOCTH pUTMA Cep-
]I Y 3710POBBIX M OOJIBHBIX C TICKXOTEHHOW U OPraHNIeCKON
marosorreit Mmosra. /luce. noxr.men.Hayk. M., a-T BH/I.1996.
236c¢.

43. Xatormr B.M., Jlykormkosa E.B. CriekTpansHbIi aHamms3
KoJIe0aHH YaCTOTHI cepareOneHni: (HU3NOIOTHICCKIE OC-
HOBBI ¥ OCTIOXKHSIIOIITUE eTo siBIeHsI. Poccutickuii puznod.
Kypu. Im. .M. Cegenona, 1999,85 (7),c.893-909

44. Nlneix H.W. Ceprednslii puT™ U IEHTPATbHAS TEMOTH-
HaMUKa TIPH (PI3UIECKON aKTUBHOCTH y eTeld. MkeBck, 1991.
C417.

45. Goldberger A.Is the normal heartbeat chaotic or
homeostatic? News in Physiological Sciences, 1991:6:87-91.
46. Heart rate variability. Standatds of Measurement,
Physiological interpretation and clinical use. Circulation,
1996, V.93,P.1043-1065

47. Parin V.V., Baevsky R.M., Gazenko O.G. Heart and
circulation under space conditions. Cor et Vasa, 1965, 7 (3),
p.165-184

MMPWIOXEHHUE 1
HEPEYEHb OCHOBHBIX ITOKA3ATEJIEM BAPUABEJIBHOCTHU CEPIEYHOI'O PUTMA*
Ne [Kpatkue HaumenoBanus nokazaTenei dusnosornyeckas HHTEpIpeTanus
111 | 0603HaueHU S
1 4II Yacrora mynbca Cpenuuit ypoBeHb (QyHKIIMOHUPOBAHUS CHCTEMBI
KpPOBOOOpAIICHHUS
2 |SDNN CranjapTHOEe OTKIOHEHHUE NOJHOTO MaccuBa  |CymMmapHBIH 3()peKT BereTaTUBHOM peryisinuu
KapIMOUHTEPBAIOB KpOBOOOpAILEH U
3 |RMSSD KBanpatHblii KOpEHb U3 CYyMMBI pa3HOCTEMN AKTUBHOCTb I1apacUMIIATHYECKOTO 3BEHA BEreTa-
MOCIE0BATEIBHOTO PAa KApANOUMHTEPBAJIOB  |TUBHON PETYIALNH,
4 |pNN50 Yucno nap KapAMOMHTEPBAIOB C Pa3HOCTHIO INoka3zaresnp cTeneHu npeodiaaHus mapacumiia-
6onee 50 Mc. B % Kk 00LIeMy 4HCITy KapHo- THYECKOTO 3BEHA PErylAlUH HaJ CUMIATHYECKUM
WHTEPBAJIOB B MAacCUBE (OTHOCHUTENIbHOE 3HAUEHUE)
5 |ICV Koa¢pduument Bapranuu noJIHOTO MaccuBa HopmupoBaHHEBIN TTOKa3aTeh CyMMapHOTO 3¢-
KapANOWHTEPBAJTIOB dexra perynsnuu
6 |MxDMn Pasnocth Mexay MakcUMallbHbIM U MUHUMaJb- |MakcuManbHasi aMIUIUTYA PETYIATOPHBIX BJIM-
HBIM 3HAYEHUSIMH KapJHOMHTEPBAOB STHUN
7 Mo Mona HaunGounee BeposTHBIN ypoBeHb (QyHKIIMOHUPOBA-
HHUSI CePJICUHO-COCYTUCTON CHCTEMBI
8 |AMo AMIIMTYAA MO VYcIIoBHBIN MOKa3aTeNb aKTUBHOCTH CUMIIaTHYEC-
KOTO 3BCHA PETYIANN
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9 |SI Ctpecc naaekc (Unaexkc HanpspkeHUs peryns- |CTelneHp HalpsHKEHUS PETYISTOPHBIX CHCTEM
TOPHBIX CHCTEM) (cTerieHb MpeoOIalaHys aKTHBHOCTH IICHTPAIIb-
HBIX MEXaHU3MOB PETYJSILIUN HAJl aBTOHOMHBIMH )
10 |[CCl1 3HaveHue nepBoro koddduienta aBrokoppe- |CTerneHp akTHBHOCTH aBTOHOMHOTO KOHTYpa pe-
JSIMOHHON (DyHKIIMH TYJSIIHH
11 |CCO Yuciio cIBUTOB aBTOKOPPEIALIMOHHON (yHK- CTemneHb aKTUBHOCTH I[EHTPAIbHOTO KOHTYpa
MU JI0 MTOJIy4eHHsI 3HaYeHUs1 Kod(puiinenta  |perynsunn
KOPPENSILIUY MEHbIIE HYNS
12 |TP Cymmapnas MommHOoCTh criekrpa BCP B mc? CyMMapHBIi aOCOMOTHBIN YpOBEHb aKTHBHOCTH
PETYIATOPHBIX CHCTEM
13 [HF, (%) MoONHOCTB CIEKTPa BBICOKOYaCTOTHOTO KOM- OTHOCUTEIBHBIN YPOBEHb AKTUBHOCTU IapaCHUM-
MTOHEHTa BapuabeNbHOCTH B % OT CYMMapHOH |MaTH4ecKoro 3BeHa Peryisiuu
MOIIHOCTH KOJIeOaHUH
14 |LF, (%) MOIHOCTh CIEKTpa HU3KOYACTOTHOTO KOMINO- |OTHOCUTEIBHBIN YPOBEHb AKTHBHOCTH Ba30-

HEHTa BaprabeIbHOCTH B % OT CyMMAapHOM
MOIIHOCTH KOJIeOaHHUH

MOTOPHOTI'O IEHTpa

15 |VLF, (%) MOonmHOCTh CIeKTpa OUYe€Hb HU3KOYaCTOTHOIO
KOMITOHEHTa BapuabenbHOCTH B % OT cymmap-

HOH MOIIHOCTH KOoJIeOaHUM

OTHOCHTEILHBIN YPOBEHb aKTUBHOCTU CUMIIATU-
YECKOTO 3BEHA PeryJIsiiy

16 |HFav CpenHee 3HaueHHE MOIIHOCTH CIeKTpa Bbico- |CpeaHuil abCOMOTHBIN ypOBEHb aKTUBHOCTHU
KO4acToTHOTO KommoHeHTa BCP B mc? [1apacUMIIaTUYECKOIO 3B€HA BEI€TaTUBHOU
perynanuu
17 |LFav CpenHee 3HaYCHHE MOIIHOCTH cnekrpa Hu3ko  |CpemHuii aOCOMOTHBIA ypOBEHb aKTHBHOCTH
gyactoTHOro komrnoHenta BCP B mc? Ba30MOTOPHOTO LEHTPA
18 |VLFav CpenHee 3HaUE€HUE MOLHOCTH CIeKTpa oueHb |CpenHui ypoBEHb aKTUBHOCTH CHUMIIATHYECKOTO

HHU3K04acTOTHOTrO KomroueHTa BCP B mc? 3BE€HA BETeTaTHBHON peTysiuu (IIpenMyIec-

TBEHHO HAJICCTMCHTAPHBIX OT,I[GJIOB)

19 |(LF/HF)av OTHOCUTEIbHAS AKTUBHOCTD MOJKOPKOBOTO CHM-

MMaTU4YCECKOTO HEPBHOTO HEHTPA

OTHOLIIEHUE CPEAHUX 3HAYEHU HU3KOYaCTOT-
HOTO ¥ BBICOKOYAcTOTHOro kommnoHnenTa BCP

20 |IC CremneHb LEHTpATU3AIUN YIIPABICHUS] PUTMOM
cepaua (nmpeobnaJjaHue aKTUBHOCTH LIEHTPAIbHO-

r0 KOHTYpa Peryjsiiuy HajJ aBTOHOMHBIM)

WHnekc ueHTpanuzanuu

* mpencTaBiIeHHBIN B TA0JIMIIE IEpEeUYEHb MOKa3aTesel He HCKITI0YaeT NCIOJIb30BAaHMUS MHBIX METO/I0B aHAIIN3a U pa3padoTKu
HOBBIX METOAUK

MMPUJIOXKEHHE 2.
PACYETHBIE ®OPMY.JIbI /1151 BBIMMCJIEHUS OCHOBHbBIX ITIOKA3ATEJIEM BAPUABEJILHOCTH
CEPJIEYHOI'O PUTMA

CymiecTBye opmara IpeaCTaBIIe a
YHIECTRYET TH (POpMATA IIpEICTARTCHMA JAKEK LA ) _ 60@00097

MaremaTudeckoro ananmsa BCP: (6 1/mun); (1)
1. nunamuyeckui psaag NN unTepBanos—NN,, i=1,2,...,n; Z NN, (me
2. JaHHbIE, BHIYUCICHHBIE HA OCHOBE Pa3HUIIBI MEKTY NN-
WHTEpBaJIAMU; cpeOHee 3Hauenue:
3. HOBBIH P IMCKPETHBIX 3HAYEeHHMH X, 1=1,2,...,N. [Toct- .
pOEHME HOBOTO Psijia OCHOBAHO Ha MoJiokeHuu, uro BCP z X, (mc), 2)
4

3a/1aeTCsl HeMpephIBHOW (DYHKIIMEH OT BpeMeHH — X(t), onpe-

JICTICHHOW Ha MHOYKECTBE JIEMEHTapHBIX COOBITHI — MOMEH-
Tax nosiBieHus R 3y01oB. 3HaueHns1 ()yHKIUH B STH MOMEH-
ThI paBHbI BEIMUMHAM COOTBETCTBYIOMINX NN-HHTEPBaIOB.
3HaueHus1 QYHKIMU B TPOMEXKYTKAX BPEMEHH MEXIy MO-
MEHTaMH MOsIBJICHUs R 3y0O110B pacCcUnTHIBAIOTCSI METOJIOM
CIUTAIHOBOW KyOMYECKOM MHTEPIOISIMH. PsiT CTponTCst KBaH-
TOoBaHHEM QyHKINH X(t) ¢ marom 250 Mc.
Cmamucmuueckue memoowvt
Pacuet ocnognvix napamempos eapuadenvnocmu
JIOJDKEH BKITIOUATh B Ce0sI CIISTYIOIINE ITOKA3aTEeIIH:
YCC (HR) onpenensercs kak konuuecTBo NN-HHTepBaoB
B 3aITHCH, IeJICHHOE Ha IIPOJIOKUTEIBHOCTD UX 3aITUCH:

TJie X, — 3Ha4YeHHE i-To KBAHTOBAHHOTO 3JIeMeHTa (PyHKIHH
x(t),=1,2,...,.N;

oucnepcus NPUPaBHUBAETCS K CBOEMY BHIOOPOUHOMY (IM-
NUPHYECKOMY) 3HAYCHUIO U PACCYUTHIBACTCS MO hopmyIie:

(N])Z(x —x) (mc?); 3)

cpeonekeadpamuueckoe omxnonenue (SDNN) v 0— on-
penensieTcs Kak KOpeHb KBaIpaTHBIN U3 TUCTIEPCHHU:

o =D (uc); @)

KkoIghpuyuenm eapuayuu (CV) 3aMeHATCS CBOCH SMITUPH-
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YECKOM XapaKTEPUCTUKOM U paCCUUTBIBAETCSl KaK OTHOLIE-
HHE (B IIPOLIEHTAX ) CPEIHEKBAIPATHIECKOTO OTKIOHEHHUS K
COOTBETCTBYIOIIEMY MaTEMaTHIECKOMY OKHIAHHIO:

o 0/ -
CV ==000%; ®)

X
RMSSD - cpeonekeaopamuunas paznocmuas xXapaKnie-
pucmuxa (root mean sum successful devition) paccauTsI-
BaeTcs 1o Gpopmyie:

1 n-1 ,
7) Z(NM - NN, )" (mc);
i=

(n-

RMSSD = (6)
PNN50—npouentHoe oTHOIIeHHE NN-HHTEPBAIIOB, pa3HO-
CTHBIE XapaKTEPUCTHKH KOTOPBIX (XX, ) >50 Mc, k o6memy
konuecTBy NN-UHTEpBaIOB.

T'eomempuueckue memoowt

I'eomeTprueckre METOABI OCHOBAHBI HA TIOCTPOCHUN
rpaduka QyHKIMA MTIOTHOCTH PaCcTIpeIeTICHUS BEPOATHOC-
Teit pyrknnu x(t). [paduk cTponTcs 1Mo ciaeayromemMy airo-
puTM™MYy:
1. Crpownrcs ructorpamma c marom 50 mc (0,05 ¢), HaunHas
o1 0,3 o 1,7c. Takum 0Opazom, moTydaeTcs 28 Anana3oHOB
3HaYeHUH QyHKINH X(t), KaXKIBIH U3 KOTOPHIX IMEET ITUPHU-
Hy 50 Mc (0,05¢). OpanHaThI THaa30HOB THCTOTPaMMBI OII-
PENENAIOTCA KaK OTHOIIEHUE KOJIMYECTBA DIIEMEHTOB X, T0-
TIABIIMX B IMAMA30H K 00IIEMY KOJIMIECTBY I1eMEHTOB — N 1
UMEIOT pazMepHocTh 1/50(Mc);
2. Crpowurtcs BTOpas THCTOrpaMMa (BCIIOMOTaTeNbHast ), KO-
JMYECTBO AUAMA30HOB (KJIACCOB) B KOTOPOU OTIPEEIAeTCS
no npaswity UTropreca:

Nelass = Int[1 +1,44In(N)] ™

rae N — o011ee KOJTHYeCTBO DJIEMEHTOB X, aInt— GbyHKIHSA
BBIJICTICHUSI LIEJIOHN YacTH;
3. OuenuBaercs BapHallMOHHBIN pazMax — Ax (MxDMn B
TIEPBOM TIPHOIMHKEHIH ) TI0 SMITUPUIECKOH hopmyrre:
Ax=0,025+5,83y; ®)
4. B xaXJ0M KJ1acce BCIIOMOTaTeIbHON THCTOTPaAMMBI ITOT-
CUMTHIBAETCS KOJIMIECTBO MOMABIIINX B HETO IUCKPETHBIX 3Ha-
vennii X,. Ha rpaduike 111 KaXk10ro Kiacca CTaBUTCS TOUKA C
abcruccoit, paBHOM CpeJHEMY 3HAYCHHUIO MTOTIABIIIX B 9TOT
KJIACC X, M C OP/IMHATOM, PABHOM KOJIMYECTBY JIMCKPETHBIX
3HAYCHUN X, B 38JIAHHOM KJIacce. Ecan B janHOM Kacce HET
JIAHHBIX, TO TOYKA B HEM HE CTABUTCS;
5. OpauHATHI TOYEK BCIOMOTATENTLHON THCTOTPAMMBI YM-
HOYKaeTcsl Ha HOPMUPOBOYHBIH KO HUITHEHT:
_ 1 50(mc)

N (Ax/NClass)
U COEIMHSAIOTCS MIAAKON KPUBOW METOJIOM CIIIaitHOBOM MH-
teprionsaun. [loydeHHbIH TpaguK UMeeT TaKyro ke pas-
MEpPHOCTb, KaK 1 IepBast THCTOIpaMMa.

[To rpaduKy HyHKINH ITIOTHOCTH PACIIpEeICIICHIS Be-
POSITHOCTEH OTIPEEIISAIOT CIIETYIOINE TOKA3aTeIIH:
amnaumyoa moovt (Amo) COOTBETCTBYET 3HAUEHUIO MAKCH-
MyMa (pyHKIIUH IUIOTHOCTH PACTIPEEICHHS, a 3HAUCHNE ap-
TYMEHTa B TOUKe MakcumyMa — moze (Mo). [lanee, mo GpyH-
KLY MFIOTHOCTH PacIipeAeIeHus BEpOSTHOCTEH Ha yPOBHE
2% oT Amo HaxOAATCSA MUHUMAJIBHOE (X, . ) ¥ MAKCUMAJTb-
Hoe (X ) 3HaveHns QyHKIHH X(t).
sapuayuonnviit pasmax (MxDMn) siBnsercs pasHuLel

(€))

21

ME>Ky HAMMEHBIINM 1 HAaHOOMBIITNM 3HAYCHNUSIMU ANHAMH-
yeckoro psaa R-R nnreppanos:
MxDMn=x__—x . (MC); (10)

max min
OmHOWEeHUE MAKCUMATbHO20 3HaYenus R-R unmepeana
K MUHUMATbHOMY:

X
MxRMn = —%;
X

min

(n

cmpecc UHOEKC (WHOEKC HanPANCEHUA PeYNAMOPHBIX CU-
cmem — S1) BIIUCIISIETCS ITyTEM ACIECHNS aMILUTUTY/IbI MOJIBI
Ha yIBOGHHOE NTPOU3BEICHNE MOJIBI Ha pa3Max:

_ Amo [100% '
2 [Mo(c) IMxDMn(c)’

AMOKOPPENAYUOHHBLIL AHATU3
KoIphuyuenm koppenayuu nocie nepeozo coguza (CCI):
CCl=r, ,, taer, , — kodpQHIMCHT KOPPEIISIIHUHI, KOTOPBIH pac-
CUMTBHIBACTCS ITyTEM BBIUMCIICHUS aBTOKOPPEISIIHOHHON
(DyHKIMH ITPpY BETTMUMHE C/IBUTa — | ceKyHa. ABTOKOPpEs-
IMOHHAS (QYHKIHUS CTPOUTCS TI0 3HAYCHUAM psina Kodhpu-
LUEHTOB KOPPEJISAIUH MEXTy MCXOIHBIM AWHAMHYECCKUM
PAIOM X, M HOBBIMH PSITAMH, TIOJTYYEHHBIMH TIPH TTOCIIENO-
BaTEJBHBIX €r0 CMEMIEHUAX Ha ogHO 3HaYeHne. Koadduru-

CHTBI KOPPEISIITAK PACCUNTHIBAIOTCSI IO (hOpMyIIe:
m Z (XX, )~ Z X; Z Xk
wS e - HAmS @
X)) =) x, x,) =
%"Z ’ = '000 i:ZH ’

+k 0
Z&ﬁm
T+l D
k=0,...m-1, (13)

rae k — HoMep mrara CMenieHus1, a m - KOJIMYeCTBO I11aroB
cmemienns (m=128 npu Bemmauae mara At=250 mc).

YUC0 CO8U208 D0 NEPEO2O HY1E6020 3HAUEHUS KOIPDu-
uuenma koppenayuu (CC0):

0=k At(mc) ’
1000(mc)

Cnexkmpanwnutii ananus

JU151 CIIeKTpaIbHOT O QHAITM3A IMHAMUYECKUX PSJIOB Kap-
JMOWHTEPBAJIOB IPEAIaracTcs IpUMEHEHHE HellapaMeTpH-
YECKHX METO/I0B, OCHOBaHHBIX HA HCITOJIb30BaHNH ITPSMOTO
npeoOpazoBanns Oypbe GyHKINH X(t) B 9ACTOTHOE pacmpe-
nenenue (crextp). [Ipu peanmzarum 3Toro MeToa Ha KOM-
MBIOTEPE UCHOJIB3YIOT IUCKPETHOE Npeobpa3zoBanue Oypbe
(Ab®) u, B wactHOCTH, OBICTpOE TIpe0Opa3oBanue Oypbe
(BI1®), mpu 3TOM HCTIONB3YIOT CIIEIYIONINE 1BE (HOPMYITBI:

(12)

mpur, =0; (14)

0.k

N-1
X = Z xe N, =01 N (15)
=0
x =S X a0l NI (16)
’ Zn; , ,k=0,1,.. ,N-1.
3mecs X, =x(kAY), k=0.1,...,N-1;
X=X (1Aw), 1=0,1,...N-1;

N — KOIMYECTBO OTCUYETOB, At — HHTEPBAJI BPEMEHH MEXTY

orcueTamu, AW— IIar CrieKTpa B 9aCTOTHOW 001aCTH, KOTO-

PpBIi oTIpenenseTcs mo popMyIe:

_2m
T

Aw , a7
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a T — BpeMeHHOI HHTEPBAJI aHAIU3UPYEMOI'0 CUTHAa, KO-
TOPBII HA3BIBAETCS OJIUHOU 3ANUCU UTIU OCHOBHBIM HOPAD-
xom: T=(N-1)At. (18)

Crnektp (15) siBIsteTcs 3epKaTbHO CHMMETPHIHBIM (JIBY-
CTOPOHHUM) OTHOCHTEIHFHO CBOEH IEHTPATHHOW TOUKH
1=(N-1)/2, To ecTb: X=X |, TOOTOMY IUIS1 €TO IpadhuIecKoro
0TOOpaKEHUSI M TIOCTIEAYIONIET0 HCCIIEIOBAHNS I0CTATOYHO
nepBbIx (N-1)/2 ammmutyn (ogHOCTOpOHHNH criekTp). [Ipn
Mepexo/ie OT IBYCTOPOHHETO CHEKTPA K OHOCTOPOHHEMY
HEOOXOIMMO HOPMHPOBAHUE €TI0 AMILTUTY/l YMHOKEHHEM
Ha V2 (HOPMHPOBKA CIIEKTPA MOLIHOCTHU MPOU3BOIUTCS YM-
HOKEHHEM Ha 2).

BepxHsis rpaHAIIa MOIOCK! aHATM3HUPYEMOTO CIIEKTPA OIl-
penenseTcs 9acToTol omudposku curnana f=1/At n paBna
{/2, a HIKHSA TpaHKIIA paBHA pasperuenuto mo yactote 1/T.
Bemmunny 1/T Ha3pIBaOT TakkKe OCHOBHOM KPyTOBOH 9acToO-
TOW. HacTOTHBIN ANANIa30H PE3ybTaTOB CIIEKTPAIbHOIO aHa-
m3a ot 1/T no f/2 na3piBaeTcst IIMPHHOM MOJIOCHI CTIEKTPA.

JU71st osTy e HHs XOPOIIIO CIIIaKEHHOTO (MHTEPIIOINPO-
BaHHOTO) CIIEKTPa IT0 KOPOTKOW peaTn3aliy CUTHaa 1 JUIs
TOBBIIICHHUS TOYHOCTH OILICHUBAHMS YaCTOTHI CIIEKTPATBbHBIX
TTMKOB MPON3BOIAT JOMOIHEHHUE HYIISIMU HCXOTHOM BPEMEH-
HOH TOCIIeIOBaTeNIFHOCTH. B pesyibTraTe Takoro 100aBIeHus
B CTEKTPE MOSBIAIOTCS M=n/N IIPOMEKYTOUHBIX 3HAYCHUH,
T7Ie N — 9UCI0 JOOaBIECHHBIX HyJIeH; N — HCXOIHOE YUCIIO
3HaUCHHI CUTHAJIa BO BpeMEeHHOU pearm3anni. OHaKO IMo-
BBICUTB Pa3peIIeHHUE [0 YACTOTE MOYKHO TOJIBKO 3 CUET yBE-
JIMYEHUS JTUTETbHOCTH aHAIN3UPYEMOTO y4acTKa CUTHAIIA,
HO HUKAK HE 3a CUET JIOTIOIHEHUS HYIIAMH.

B o6mem cirydae muist BermosaeHus (15) Heodxoammo
BBIYMCITHTH N* IpousBesiennit x [, tie F*= (e74%)"— dax-
Top yMHOKeHns (m=kl).

CIIM paccunThIBa€TCS 1O PATY THUCKPETHBIX 3HAUCHUI
X,1=1,2,...,N, IOIy4eHHbIX METOZIOM KBAHTOBAHHUS (yHK-
UH X(t) TI0 CITEAYIOMIEMY alTOPHTMY:

1. pa30mBKa MATHMHHYTHOM 3aITHCH Ha TPH CETMEHTA;

2. meHTpHupoBaHUE QYHKITNH X(t) B KaXKIOM CETMEHTE OTHO-
CUTEIBHO CPEITHETO 3HAUYCHUsI (yCTPaHEHHE MOCTOSTHHON
COCTaBIIAIONICH) ¥ OJJHOBPEMEHHO €€ B3BEMIMBaHUE (TIPH-
MeHeHHE OKHa ¢pon Xanna) cornacHo hopmyIe:

X =(x - XW (19)

TIE x,, X, - AMIUIATYbI HCXOJHOTO ¥ IIEHTPUPOBAHHO-B3BE-
IIEHHOTO CUTHAJIOB,

X— CcpemHee 3HaUEHHE, paccuuTaHHoe 1Mo (opmyne (2), a
‘W-okHO o XaHHa, KOTOPOE BO BpEMEHHO 00IacTH HMe-
€T BHJI BO3BEJICHHON B KBaJ[paT KOCHHYCHOMN (DYHKITHH:

g B8

N-1
g _

W,.=0.5m+cos%nu% i=0,12,...N-1; (20)
0 7

N-1
E |
O
3. nononHenue psaja sHadeHuit X, ,i=1,2,...,N B kaxmom cer-
MEHTE HYJISIMH JI0 O KalIIero 4nciia «Jisa B crerneHm». B
COOTBETCTBUH C COIVIAIICHUSIMH (TJI. 2) B TPEXMUHYTHOM CET-
MEeHTe coziepkuTcst 720 0TCYEeTOB, K KOTOPBIM HaJ0 100a-
BUTH HynH 710 1024-X 0TCUeTOB;

4. npeobpazopanue Pypre psana sHadenuit £ ,i=1,2,...,.N B
Ka)KI0M cerMeHTe 1o popmyie (15) ¢ ucronp3oBanuem bI1D;
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5. HOPMHPOBAHHE AMILTUTY][ CHIEKTPa X yMHOKEHHEM Ha

V2

6. omnpenenenue CIIM mo popmyme:

p=Ny ? (mc?), 1=0,1,...(N-1)/2; Q1)
=X , 1=0,1,..., ;

7. muneitHoe yepennenne CIIM o cermeHTam.

Benmunny P,(W) Taroke Ha3bIBAIOT SHEPTHEH, PUXO/Is-
ielics Ha ennHAIly 9acToThl AW Ha gacTote W. O01mast sHep-
TS paBHA CyMME MOIITHOCTEH, MPUXOASIINXCS HA BCE €U~
HUIIBI 9acTOT AW.

Ha rpa¢uke MOITHOCTS H300pakatoT MPH 3HAYCHUAX
gactoTsl k/T, koTopas m3mensercs ot 1/T mo 1/(2At). B Poc-
CHH pacIpOCTPAHEHO COTJIAIIEHHE 00 MCIIOIh30BaHUH 00-
paTHOTO MacmTaba o TOPU3OHTANBHONW och 0e3 M3MeHe-
HUst ieprogorpammel. [1pu 3ToM aberpccs H3MEpSIOTCS B
JUTHAX TIEPHUOJIOB.

Pacuet noka3zatesnei crieKTpanbHOIO aHaIN3a IPOBO-
JUTCS B 9€THIPEX YaCTOTHHIX MuanazoHax Af, 1 AfL ” A U
4, ULF
BBICOKOYAcTOTHBIE KoteOanusa HF B quamasone :
0,4+0,15 ' (2+6,6 cex);

HHU3KOYACTOTHBIE Koimebanus LF B mnanasone :
0,15+0,04 'y (7+25 cex);

CBEpPXHHU3KOYACTOTHEIE Koebanws VLF B muanazone :
0,04+0,015 I'r (25+66 cex);

yABTpaHU3KOYacTOTHEIC KoeOanms ULF B quanasone :
0,015+0,003 I'1 (66+333 cek).

ITo criekTpambHBIM OLIEHKAM PacCUNTHIBAIOTCS CIIETY-
fomue nokasarenu: HF, LF, VLF, ULF - MOIIHOCTH CIICKT-

POB B 9aCTOTHBIX nnanazonax 4, , 4f, ., 4f, a4, . coor-
BETCTBEHHO.
B kak10M M3 4aCTOTHBIX JUAIIA30HOB Apr AfL JRAT . O

4, » HaXOIATCS MaKCUMAJbHBIE 3HAYEHNUS CIIEKTPATBHBIX
orreHok MormHocTer rapmonuk (HFmx, LFmx, VLFmx u
ULFmX).

MommrocTs criektpa HF (cymmapHast MOIIIHOCTE B 4a-
CTOTHOM JHanasone Af, ) BBIMUCIAETCS 10 GopMyIte:

L[ll-'r‘
HF = % P, (uc), (22
J=Lyg
e LHFr u LHFl - HOMEPA CIIEKTPAIbHBIX OLEHOK, COOTBET-

CTBYIOIINX 'PaHAIIAM JTHAITa30HA AfHF.

Momrroctu cniektpoB LF, VLF, ULF (B yacToTHBIX 1Ha-
nasonax 4f, , 4f, . n4f,, ) BEIMHUCIAETCS aHATOTUIHO.
CyMMapHasi MOIIHOCTB CIIEKTpa:

TP=HF+LF+VLF+ULF; (23)

HFt, LFt, VLFt, ULFt - 3HaueHus Nepro0B MAKCUMaJIbHBIX
(MTOMHHMPYIOMINX ) BEPIIUH CTIEKTPOB B COOTBETCTBYOIIINX
YaCTOTHBIX IMANa30HaX;

CPeIHSISI MOIITHOCTH CIIEKTpa Ha BCEX YACTOTHBIX JAHAIa3o-

. P
e TP, == ; (24)
L
CPEIHSA MOITHOCTH CTIEKTPA B 9aCTOTHOM nnanaszone 4f,
HF
HF 6 =———; (25)
(LHFr - LHF] )
CPEIHSS MOIITHOCTH CTIEKTPA B YaCTOTHOM JIHAaNa30He AfL -
LF
T — (26)
L._—-L.)
( LFr LFI
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CpeaHss MOITHOCTD CIIEKTPAa B YaCTOTHOM AHAIIa3oOHe VA) VLF:

VLF
VLF, =— " @7)
(LVLI")' - LVL[’I )
CPEHSIt MOITHOCTB CIIEKTPA B 4aCTOTHOM Ananasone 4f,, .-
ULF
ULF,, = (28)

(L
MOIITHOCTB CIIEKTPa B YaCTOTHOM JTHAITa30HE AfHF B IIPOIICH-
THOM OTHOIIICHUH KO BCEMY JTHANa30Hy:

s
ULFr - LULF[ )

1F% =" 100%: 29)
TP

MOIITHOCTB CTIEKTPa B YaCTOTHOM JHaIlla30He AfL B TIPOIIEH-
THOM OTHOIIICHUH KO BCEMY JTHANa30Hy:

LF% =2 1009 - (30)
TP
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MOIIIHOCTB CTIEKTPa B YaCTOTHOM nuanasone 4, . B mpo-
LICHTHOM OTHOIICHHUH KO BCEMY JTHAIa30Hy:
VLF
VLF% =——100% : (€2
TP
MOIIHOCTE CTIEKTPa B YaCTOTHOM auanaszomne 4f, . B mpo-

TIECHTHOM OTHOMICHWH KO BCEMY AHAIIa3oHy:

uLF% =L 100% : (32)
TP
MHJICKC TIEHTPaTA3aIliNI:
ULF 33)

ULF% =——100% ;
P
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