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H3meHenne CTATACTHYECKHEX N3PAMETPOB PHTMOIPAMMBI IPH
JAHRAMHYECKHX HATPY3KaXx

l'lpencrasncﬂm Pe3YABTATE 3KCHEPUMEHTAIbHBIX HCcAeAoBanni Bapl{a.ﬁeJTbHOCTH CEPACHHOrO pHTMa IpH
JHHAMHYCCKHX HArpy3Kax ¢ HCToMb30BAHHEM ABTOMATHIMPOBAHHONQ MYNLCOAHATHOCTHRECKOI) KOMITCKCa.
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Statistical parameters of rhythmograms under physical loads

The paper shows the tesults of experimental investigations of heart rhythm variability taking place under
physical loads. The investigations are based on the Automated Puise Diagnostic System.

PazguTHe CpeAcTs MEJHNWHCKOH NHArHOCTH-
KH CBAI3aHO C CO3AAHMEM HHTEMACKTYaNbHBIX
yeTpolicTs, UHTErpHPYIOUIMX  COBPEMEHHYIO
npubopHy Gazy M KOMNOLIOTEPH3HPOBAHHLIE
MeToar! 00paboTKn H aHanu3a OHOCHFHANOB H
npunatTHs peiiednii, Oy cymectTBeHHo obner-
HawT TPYZ Bpavci, cOoCOBCTBYIOT HOBLIMICHHIO
TOYHOCTH H 3QPPEKTHBHOCTH AWATHOCTHKH. B
HacTodALiee BpeMs HHTEHCHBHO pPa3sBHBAIOTCA
HOBblE MeAMUMHCKME TEeXHOIOrHH, NO3BOJIAH-
e  ONpeaenaTh CTPEcCOBYID YeTOHYHBOCTD
yenoBeka W GHINONOTMYECKHE PEaKUMM Ha
crpece, oneHMBaTh GYHKITHOHANBHOE COCTOAHLE
Oprasn3Ma 9ejioBEKa B JKCTPEMANLHEIX CHTYa-
nuax. OnpeaenseTcs Kak 3KCTpeMANbHad TaKxKe
H CHOPTHBHAN [EATCIHLHOCTL “eNnoBeKa, flo-
CKONIbKY HOSATENBHOCTh YeIOBEKa B CIIOPTE Xa-
paxtepusyerca GonpiMMK  QUINYECKUMEI Ha-
FPY3KaMH M BBICOKOH [CHXO3MOHUOHANBHOMH
HanpskeHHocTeio.  Jlng  copepiueHCTBOBAHMA
METONOB NOArCTOBKH CRCPTCMEHOB HeobOXoan-
MO OTIEPaTHEHO OTCHNEXHMBATL JWHAMMKY npo-
LECCOB NPUCoco0NeHNA OPTaHM3Ma K Harpy3Ke
H OLEHHBATh TEKYLIHE PE3CPBHBIC BO3IMOMKHO-
CTH.

B nawvoft paCore Gbira MocTaBileda 3agaua
IKCTICPUMEHTATBEHOTO H3YHEHUA UIMCHSHHA CTa-
THCTHYECKUX XaPAKTEPHCTHK MYyNScORON BOAHBI
NpyH AHHAMHYECKHX Harpyskax ¢ I[IOMOLIBIO aB-
TOMAaTH3HPOBAHHOIO RYJBCOAWATHOCTHYECKOTO
KOMTUJIEKCa, a Takke OueHKa GYHKUHOHANBHOro
COCTOSAHHS OpraHHU3Ma.

HanGonee o60CHOBaHHBIM METOAOM OLEHKY
(YHKUHOHANLHOTO COCTOAHKA OpPraHH3MA ABIA-
eTCA MaTeMaTHueckul aHann3 BaprabenbHOCTH

cepaeuHoro putma (BCP) [3]. Maremathueckue
METOIBl AHAIN3a PUTMOIPAMM JCNATCA Ha TPU
Bonbmux kmacca: uccneloraHne oOwell Bapua-
fenbHOCTH (CTATHCTAYECKHME METOAB HIH Bpe-
MEHHOH aHANN3), HCCNeNoBanNe MEPAOANIECKIX
cocTapnaawowmx BCP (Macrorumi#lt asamus), ue-
chenoBanye BAYTPeHHel OpraHu3aniy JHHAMH-
YECKOTO pPAAa KapAHOWHTEPBANOR (aBTOKOPpPE-
AAUMOHHBIA aHANW3, KOppPEeRSUHOHHAas PHTMO-
rpadus}.

Jautblif Metoa Obln ajamTUpoBaH IUis Mc-
CNEJOBAHHA NYNBCOBBIX CUTHANOB, W AfS Bbl-
YHCIIEHHA OCHOBHBIX NapaMeTpoB BapHabenbHO-
¢t paspaboraHo TnporpammuHoe ofecneueHue,
KOTOpOE NO3BOJIAET BBIYHCHATE CTATHCTHYSCKHE
¥ CAICKTPANbLHBIC HapaMeTpsl pUTMOTPAMM, aHa-
JH3MPOBATE NMONYMEHHBIE AaHHbIE W BBLAABATH
xoMMmeHTapul. [lpn cosfanny nporpaMMsl 0Co-
0oe BHYMAHHE YIENANOCH BO3MOXHOCTH pa3-
DentHo#l paspaboTky ero ¢cOoCTaBHBIX uacTedl.
Brina Bripabotana ofwas MOOENE HAHHBIX,
dopmatei dalinos.

Hdns nccnenosauys XapaxTePHCTHK HYJIBCO-
BOH BONHB! NpH AHHAMWYECKHX HAaIrpy3kax M
anpobauue  paspaloTaHHOTO  MPOrPaMMHOTO
MPOSYKTa MpoBeAcHa Cepist IKCHePHMEHTOB.
Peructpaups myJbCOSBIX CHTHANOB TNPOBONU-
Jach ¢ [OMOIIBID ABTOMATHIHPOBAHHOTO IyJib-
coauarHocTuueckoro kommiexca (AITJK), pas-
pabaTeiBaeMoro B nabopaTopuu IMylbLCOROH AM-
arAocTHkH Otaena dusmyeckux npobneM mnpu
[Mpeannnyme BHIL CO PAH {1, 2]. B skcnepu-
MEHTE NMPHHAIH yYacTHe 7 4CioBEK B BO3PAcTe
oT 19 go 24 ner: 3 Mactepa criopra Pocenu v 4
KaHauaaTa B MacTepa cropra.
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HAZPYIREX

JKCNEPUMENT MPOBORWACH MO CASAYrOWeH
CXeMe: BHAYaJe B TEUCHKHE 5 MUHYT HIMEPIINUCH
XAPAKTEPUCTHKH TYJIbCA B CIMOKORHOM COCTOS-
HHH 20 HAarpysKH. 3aTeM 2Ta ke npoleaypa Imo-
BTOpANACh B TEUEHHEC 5 MUHYT NOCHE MaKcu-
MaJIbHOH Harpyskdn M B BOCCTAHOBHTEILHOM Iie-
pHOnE NOCHE HarPpyIKK.

[IpoBeaeH CTATHCTHYECKHIt aHaNM3 cepaey-
Horo putMa. OnpenencHbl OCHOBHBIC XapaKTe-
pucTukH putMorpamm: YIT - yacrora nynsca,
CKO - cpeane-kBagpaTU4eCcKoe OTKIOHEHHE
RR-uptepsanos, Mo - Moga, AMo — amnnivtyna
MOABl B PRA JPYrUX MapaMeTpoB INA KOKAOTO
COCTOSHUA HcrbiTyemoro. B tabmuue 1 npen-
CTABNEHB! HEKOTOPble 3HA'ICHHSA XapakTepHCTHK
pacnpefeaAeHHs ATHTEILHOCTH CEPACUHBIX LIHMK-
JIOB B YCAOBHSX NOKOS (D), BO BpeMs HarpysKH
(H) 1 B BOCCT2HOBHTEIEHOM MEPUOAE NOCNE Ha-
rpysks (B).

AHaNM3HpYA CTATUCTHYECKHE XAPAKTEPHCTH-

KH CepevyHOro puUTMa, MOKHO OTMETHTH Clie-
Ayouike ocoBeHHOCTH PerynsTOPHLIX APOLeC-
COE,

Caman BeiCOKas aKTUBHOCTH CHMHAATHUECKO-
ro OTAeNa BEreTaTHMBHOH HepBHON CHCTEMBI B
MOKoe oT™MedaeTes y HenibityeMoro Ne 4 (Brico-
Koe 3nauenue YCC, aMnauTy sl MOabI, HHASKCA
HATIPAKEHMA), YTO XAPAKTEPUIYET CPABHUTENE-
HO HH3KWH YpOBEHb (PYHKLHOHMPOBAHHA Opra-
HH3MR. [IOBBIIEHHAA AKTHBHOCTb CHMITATHYE-
CKOTO OTAEHA B TIOKOE HAaONI0AaeTCad ¥ HChbl-
Tyembix Ne 5 u Ne 7. 310 yka3visaeT va noBbi-
LWEHHYIO HANPDKEHHOCTE CHCTEM pPEryNaudi.
Ha 310M (hoHe MOKET pasBUTLCS NepeHanpaxe-
HHE, MO3TOMY HAHHBIY NEPUCH Y HHX Cheayer
CYdTaTh BpemeHeM Hanbonee BEpPOATHBIX CDBI-
BoB afantanum [4]. ¥V wenbiryembix Ne 1 u Ne 6
OTMEYaeTCA JOCTATOHHO XOPOUIHA  YPOBEHb
Gy HKIUHOHHPOBAHHA CHCTEM OPFAHH3MA.

TatGauna 1. CTaTUCTHEECKHE XaPaKTepHCTHKH CepAEYHOro PUTMa

DPHO YII CKO Mo AMo HH

¢ H{(B|® ) H|B| P H|B|P|H|B|®] H|B
Nel |50 (105 )80 (131722 156 1,3 1055|107 |19 |72 [35 116 |1304/164
N2 [68 [119 169 |44 |10 |34 {0,8510,5 |0,85] 36 | 89 | 50 ]140 [17831296
Ned |66 | - |68 |34 | - 146 1091 - |085]60 | - {37 |167 ] - |[144
Ned |85 (115179 139 19 145 16,7105 10,75)42 ;97 41 1202 11948(274
NS (70 198 |87 145 (19 132 108506 (0,65]39 | 78 |55 [230 1646 1420
Ne6 |53 [ - (70 01122 ) - [62 |11 (-- [0O8 [17 ) - [34 [25 1 - |86
Ne7 |64 198 | - 142 |25 | - 0906 - [47 174 | - 2581690 -

C yueroM Toro dakra, 4To C pOCTOM TPEHH-
POBAHHOCTY B YCNOBHAX NMOKO# YBENHYMBAKOTCA
cpeAHde BeMHHYMHEL BAPHAIIHOHHOIO pa3Maxa u
Moabl, a cpeaHMe BENIHMHHbLI AMIUTMTYAH MOIbI
H HHAEKC HAMPKEHHA 3HAUNTENBHO nagaoT (4],
MOXHO CKa3aTh, 4TO Hauboniee TPEeHHPOBaHHLI-
MH HAa MOMEHT o0CnegoBAHMR  ABJAOTCA
HenbiTyemsle Ne 1 Ne 6.

CheurH, BEISBASEMbIE BO BpeMs QUIHUECKOi
Harpy3KH, HPOTEKAIOT Y MHCTLITYeMbIX T110-
pazHomy: ¥y Ne 5 # Ne7 npeHMyulecTBEHHO 3a
CHET CHWKEHUA YpOBHA (QYHKUHMOHHPOBAHHA
(HCC Gonbue, a MH Mensme), ay Ne 1, Ne 2 u
Ne 4 nopnmepkanHue romeocTasza NpH aZanTauly
K HOBBIM YCIOBHAM CBA3RHO C HeCKonbko Gosee
BEIpAXKEHHOI aKTHBaH#eH CHMIIATOAAPEHAN0BOH
CHCTEMBI.

B BOCCTAHOBWUTENBEHOM [1@PHOAE TOCAE Ha-
[PY3KH vV MCNIBLITYeMBbIX ObNa pazmuunas (B 3a-
BHCHMOCTH OT YPOBHA HOATIOTOBJEHHOCTH) yC-
TOHYHBOCTb CHCTEM PeryiilMH M BBIPAKCH-

HOCThL aAANTAUMOHHLIX CABHIOR. Tak, y Ne 1,3 n
6 oTMeuaeTCs MOBHIIEHUE YPOBHSA PyHKIMOHM-
POBAaHHA HOCHE HAIPY3KH H CPABHHTENLHO HH3-
KO¢ HANpMKEHHE PETYJHATOPHBIX CHCTEM, 4TO
ofecneunBaet Oojiee ONTUMANBHBLIC NRPAMETPLI
CepPACYHOTC PHTMA B BOCCTRHOBHTENBHOM ne-
profe. Y uenbityemnix Ne 2, 4 w 5 nabmopaerca
YAYYIIEHHEe YPOBHA (YHKUMOHHPOBAHUS M
CPAaBHHTENLHO BBICOKOE HaNpsiKeHWe peryns-
TOpPHBIX CHCTYeM. TO eCTh B NEpHoIe BOCCTAHOB-
JIeHHa Yy HHX coxpaHserca Oonee BEICOKas aK-
THUBHOCTb HEHTPAlbHbIX MEXAHM3MOB Deryna-
UMM, YTO MQIKHO PAaCUCHHMBATH KAaK CHIWKEHHE
aZanTallOHHBIX  BO3MMKHOCTEH  OpraHu3ma.
CnenosaressHo, (QYHKLUUOHANBHOE COCTOAHHE
cepAua Nocse Harpys3Kkd y MerbtTyeMbix Ne 1, 3 u
O nyunie, 4eM y OCTajtbHbIX.

Taxum obOpazom, npoBedcHHbIS HCCAELOBA-
HHA [OKA3and  BO3MOXKHOCTh  TOCTPOEHUS
paboraromei Mopenu MHOrQOYpPOBHEBOTO
CHCTEMHOTO aHANH3a HYILCOBLIX CHIHANOB MPH
AMHAMWYECKMX Harpyskax. Pesynptarel ananusa
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cxkux Harpyskax. Pesynaptartnl ananuza Bapua-
BeapHOCTH CCPACHHOTO DHTMa HCI'[OJ'II)ZS)’I-OTCSI B
KAYeCTBE NOKaszaTenell cocTodHus (YHKUHO-
HANbHBIX CHCTeM M YEOREKA B LCTIOM, 119 KOH-
TPOA AZANTaUHOHHBIX peakuHit opraHu3Ma,
ONEHKH TEeKYUIMX PpPe3epBHBIX BO3MOKHOCTEH
YeNOBEKAa H NPOTHO3MpOBAHMA WX paboTocro-
cobnoctd. [laNHeie MccnenoBava npeactTaBii-
IOT MNpakTHYeCKHUH HHTepec B  HAYYHO-
HCCHGﬂOB&TCﬂbCKOﬁ AeATEILHOCTH CHOp’[‘HBHOﬁ
NeJarorikH. B03MO}KHOCTI: AOCTATOYHO 6b[CT—
poro ofcnenoBaHus CHOPTCMEHOB NO3BOJIAET
BBIABAATL MpobnemMHble 00NacTH H BEICTPOMTH
IPOrpaMMy TPEHHPOBOK € Y4ETOM HHAMBHAY-
aNbHbIX 0CO0EHHOCTEN.
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