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CPABHUTE/IbHbIA AHA/TN3 NOKA3ATENEA ®YHKLIMOHANBHOIO COCTOAHUA
COBPEMEHHbBIX MOCKOBCKUX NMEPBOK/TIACCHUKOB U UX CBEPCTHUKOB
B 2002-2003 rOAAX
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Ilpoonema u uenv. Monumopunzogbie MeOUKO-OUOIOSUYECKUE UCCTIe008AHUS CBUOemeb-
CMBYIom 0 MoM, 4Mmo 8 NOCaeOHue 0ecamuIemust RPOUCX00SM CYUeCMEEHHbIE USMEHEHUS. (DYHKYUO-
HAbHO20 COCMOAHUS OP2AHUIMA Oemeli U NoOpocmKo8. Llenvio dannou pabomul cmano cpagnumenvbroe
uccnedosanue QYHKYUOHAIbHBIX NOKazameinell Oemetl, NOCMYNUBWUX HA 0OyUeHUe 8 HAUATbHYIO UWKOY
(koney cenmsabps) ¢ 2002—2003 u 2014 2. ¢ Mockae.

Memooonozusn. B pabome ucnonvzosanvt Oanmvie anmponomempuu (OIuHa u macca mena), a
Makoice napamempbl cepoeyHo-coCYOUCMON CUCEMb, NOJLYYeHHbLE MeMOOOM CRUPOAPMEPUOKAPOUOPUNI-
Mozpaghuu: chekmpanvbHvle noxazameny 8apuabeIbHOCU CepOeyHO20 PUmMMA, NOKA3Ameny cepoedHol
NPOU3BOOUMENLHOCU, BEIUYUHA YY8CMBUMETbHOCTNY CHOHMAHHO20 apmepuaibHo2o bapopedhiexca.

Pezynvmamot. [loxazano, umo 3a oyenusaemvlii Nepuood HeCKOIbKO CHUZULCS B03DACH NOCHIYH-
JIeHUS 8 WIKOJTLY, He USMEHUUCL OaHHble O OJIUHE Meld, HO 603DOCIU NOKA3AMENU MACCHl Mead U UHOeKCd
maccol mena. Ilpu smom ommeyueHo cHudceHue 8eIudUn YOapHo2o 00béMa cepoya u MUHYMHO20 00bEMA
KPO800OpaeHUs Npu ROCMOAHCIEE YaACMOmbl cepoeunblx cokpawenuil. Oyenka napamempos eapua-
benvHoCmu cepoeurozo pumma noxkaszana, umo 6 2014 2. obwas mMowHOCMb CneKmpa oCmaiacs Ha
yposre 2002-2003 2z., Ho npouzoutio nepepacnpedeneHue MOWHOCMU OMOenbHblX ouanasonos. Om-
MeueHo 803pacmarue abconromuo mowHocmu ouanazonos LF u VLF, uzmenenus mownocmu ouana-
sona HF yposna cmamucmuyeckoii 3navumocmu He docmuziu. B omuocumensuvix geruuunax omme-
yeno gospacmanue mowrnocmu ouanazona LF, ¢ coomeemcmeyrowum éo3pacmanuem unoexca LFIHF.
1Iposedénnas 00H08peMEHHO NPAMAS U HENPAMAS OYEHKA 8ETUYUHBL 4Y8CMBUMENbHOCU CHOHMAHHO20
apmepuanvbrHo2o bapopeghrexca He 8biA8UNLA OUHAMUKU OAGHHO20 NOKA3AMEIA.

3aknwuenue. [Ipeononacaemes, umo o3pacmarue ab6COMOMHOU U OMHOCUMENbHOU MOWHOCU
ouanasona LF npu neusmennocmu mownocmu ouanazorna HF u genuyunsr vygcmseumenvHocmu cnom-
MAHHO20 APMEPUATLHO20 bapopediexca Modicem ObiMb C6A3AHO C USMEHEeHUeM QYHKYUOHATLHO20
COCMOAHUU 8A30MOMOPHOU pe2yIayuu — YCUleHUeM CUMRAMUYECKOU COCMAagaaouell 8 pecyiayul

I[NankoBa Hatanus BopucoBHa — 1okTOp OMOJIOrMYECKUX HAYK, JOLUEHT, TJIaBHBIH HAYYHBIH COTPYA-
HHK J1ab0paTopuu (PU3NKO-XMMUYECKOM U dKoJIoruyeckoii narodusnonoruu, Hayuno-uccnenonarens-
CKUI MHCTUTYT OOILEH MaTOJIOTUH U MaTO()HU3NOIOTHH.

E-mail: nbpankova@gmail.com

Kapranos Muxauna FOpbeBu4 — JOKTOp OMONOTHYECKUX HAyK, podeccop, 3aBeayonuii 1adoparo-
pueil HU3NKO-XMMUYECKOH U 3KOJOTUYECKOi maTodusnonoruu, HayuyHo-uccnenoBaTenbCKuii HHCTU-
TyT 0OIIeil MaToIOrUU U MaTO(MU3HOIOTHH.

E-mail: mkarganov@mail.ru

© 2011-2017 BecTtHuk HIMY Bce npasa 3aLyuLeHbl

173


http://vestnik.nspu.ru/
http://en.vestnik.nspu.ru/article/2170
mailto:nbpankova@gmail.com
mailto:mkarganov@mail.ru

BecTHMK HOBOCMBUMPCKOro rocyAapCcTBEHHOMO NeaarorMieckoro yHmeepcumreta

2017, Tom 7, Neo 1

www.vestnik.nspu.ru

ISSN 2226-3365

cep()elmo-cocy()ucmoﬁ cucnemal, np0u30me()meﬂ4 6 OpecaHu3me nepeoKIacCHUKO8 3da oueﬂueaeMan ne-
puod. Buisenennvle cosueu 6 d)yHKL;MOHCZJZbHOM COCMOAHUU OPpcAHUBMA NEPBOKIIACCHUKO8 MOo2ym Ovimb

UHmepnpemupoeaHsbl KaK ao0anmueHblil OMmeen Ha UsMeHUSUIUECs] YCI06UA HCU3HU Y COBPEMEHHBIX demeil.

Knroueswie cnosa: UMT, yoapuulii 066ém cepoya, 6apuaderbHOCmy cepoeyHO20 pumma, Mouj-
nocms ouanazona LF, omuowenue LFIHF, demu, adanmayus.

B ocHoBe coBpeMeHHOW (U3HOIOTUH JIe-
JKUT TIOCTYJIAT O TOM, YTO CITIOCOOOM U pe3ylbTa-
TOM B3aUMOJICUCTBHUSI OpraHuU3Ma uYeJOBEKa C
BHEIIIHEW cpeno sBisiercs: ananrtauus [1]. Mol
npucrnocabiuBaeMcsi K TEM YCIOBHUSM >KU3HH, B
KOTOPBIX HaM MOCYACTIUBUIIOCH XKUTh, COOTBET-
CTBEHHO, TpeOOBaHMS Cpelbl  OMPENENSIOT
HallpaBJ€HUE AJaNTUBHBIX M3MEHEHHUU. TexHo-
JOTU3alus M KOMIIBIOTEpPHU3alUsi COBPEMEHHOMN
YKU3HU JIeJIaeT HeaKTyaJlbHbIM XOPOILINE CUIIOBBIE
KauecTBa M BBIHOCIMBOCTH, ropaszno Ooubiiee
3HAUEHUE CTAIM WTpaTh OBICTPOTA PEAKIUU U
JOBKOCTh. BriepBeie cHUXeHHE (DYHKIIMOHAIb-
HBIX MMOKa3aTeNiell TOpOJICKUX JeTeil (Ku3HEeHHAs
€MKOCTb JIETKUX, JUHAMOMETPUYECKAs CUJIA KHU-
cTel pyK) ObUIO BBISBIICHO B YIJIbTHOBCKOW 00J1a-
CTH [2], ¥ 3aTeM OATBEPAKICHO B MOCIETYIOIINX
UCCJIETOBAaHMIX Ha BEIOOPKaX MOCKOBCKOI'O PEru-
oHa [3-4]. B coBpeMEHHBIX YCIOBUSIX CHUKEHUE
BBIHOCJIMBOCTH OTMEUAETCA YXKE MPU MEPEXO0JI€ OT
CpeaHero K BeicieMy obpa3oBanuto [5]. [Ipeamno-
JaraeTcs, 4TO MPUYMHON CHIDKEHUS (YHKIHO-
HaJIbHBIX MOKa3aTesell 1eTel U MOJPOCTKOB CIIy-
KUT W3MEHEHHE MX o0pa3a U CTHIIA >KU3HH, B
YaCTHOCTH — OTPAaHUYEHUE BPEMEHU U UHTEHCUB-
HOCTH (110 MHOTUM NIPUYMHAM ) ABUTATECIIBHON aK-
TUBHOCTH.

Lenbto nanHOi paboTHI CTANO CPAaBHUTEIb-
Hoe (B mHTepBane 2002-2014 rr.) uccienoBanue
[IOKa3aTeJIe CepACUYHO-COCYIUCTOU CHUCTEMBI Y
MOCKOBCKHUX TEPBOKJIACCHUKOB B CaMOM Haudaje
00y4eHUsI B HAYaIbHOM IIKOJIE.

MarepuaJjbl 1 MeTOIbI

B wuccnenoBanue BKIIOYEHBI MaTepHalbl,
MOJTy4eHHbIE B X0/1€ MOHUTOpUHTra 2002-2003 .
(mkoma Ne 1357 r. MockBbl, N = 93), 2014 r.

(mxoma Ne 1008 r. Mocksel, N = 89), u 2016 r.
(urkona Ne 5 r. PeyroB MockoBckoii o6actu, N =
103). B 2002-2003 u B 2014 rr. oOcnenoBaHus
MEPBOKIIACCHUKOB MPOBOIWIIA B KOHIIE CEHTSIOPS
— Hayasne okTaA0psa. B 2016 r. ogHUX U TeX ke Je-
Tell TECTUPOBAJIH B amnperie (3aBepllieHre IepBoro
KJIacca) U B KOHIIE CEHTAOps (HayaJo BTOPOTO
Kkiacca). Becero B craructuueckuii aHaiau3 ObUTH
B34THI pEe3yJIbTaThI 285 AeTel B Bo3pacte 7—8 JeT.

Bce uccnenoBanus, B COOTBETCTBHH CO CT.
5, 6 u 7 «Bceobuieil nexmapanuu o OMo3TUKE U
MpaBaxX YeJIOBEKa», MPOBOJMUIUCH TOIBKO C CO-
TJIACUsSl yYalIuXcsl ¥ UX POAUTENEH (MM 3aKOH-
HBIX IIPEICTaBUTEINEH ).

N3Mepennst JIMHBI M MacChl Tenla JAeTe
MPOBOAMIIM MO CTaHAAPTHBIM
npaBWIaM (TOYHOCTb U3MEPEHUS JUIsl JJTMHBI Tela
cocraBmsuia £0,5 cM, aia mMacceol tena £100 1), ¢
nocnenytomum pacuérom UMT (UMT = macca

TUTUCHUYCCKUM

(xr) / mmuHa Tena? (m?)).
IlokasaTenu cepaeYyHO-COCYAUCTOU

CTeMbI PErHMCTPUPOBAIM HPU MOMOIIM MPUOOP-

CH-

HOTO KOMIUIEKCA «CHHpPOapTEepHOKapIUOPUTMO-
rpad» (CAKP). Jlannplii mpubOp MO3BOJISET MIPO-
BOJUTH OJHOBPEMEHHYIO HEMPEPHIBHYIO 3aIUCh
MoKazaresel AbIXaHus, apTepruaibHOro 1aBIeHUS
(Al) B mansue, u OKI' B mepBoM cTaHIapTHOM
OTBEACHUH C MOCIIEYIOLIUM pacy€ToOM MoKa3aTe-
neit BapuabenbHOCTH cepaeuHoro putma (CP),
[IOKa3aTee CEepIeYHOM IPOU3BOAUTEIILHOCTH
(Ha OCHOBAaHMM JAHHBIX YCPEIHEHHOTO cepiaey-
HOTO KOMILJIEKCa), U 4YyBCTBUTEIBHOCTH CITIOHTAH-
HOro aprepuanbaoro 6apopediekca (UbP) [6-7].
B nameit paboTe ncron»30BaHbl 3aITUCH JTUTEIb-
HOCTBIO JIB€ MHUHYTHI, B TOJOKEHUU CUIs, Oe3
OILICHKM TIOKa3aTeled NbixaHus (0e3 HaJeBaHUS
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CIIUPOMETPUYECKON MAaCKH, MOCKOJBKY JaHHAas
npoueaypa sBiseTcss (yHKIMOHAIBLHOW Harpy-
304HOU TIpo0Ooi [8]).

CrarucTideckyro 00paboTKy JTaHHBIX MPO-
BOJIWJIM C MCIIOJIB30BaHHEM Makera Statistica 7.0
(StatSoft).

Pe3yabTarsl M UX 00Cy:KIeHHE

Aumponomempuyeckue nokasamenu. Ilpo-
BeJIEHHBIE HCCIIEIOBaHNS OKa3aju, 4To B 2014 1.
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B MOCKOBCKHE TIKOJIbI CTAIH MOCTYMNATh AeTH 00-
Jilee paHHero Bo3pacTa, no cpaBHeHuto ¢ 2002 r.
(tabn. 1). Ilpu sTOM pasznuymii MEXIy BBIOOp-
KaMHM TI0 JJIMHE TeJla Mbl HE BBISBHIIM, TOTJA KaK
M0 Macce Tena, U, COOTBETCTBEHHO, 110 BEJIHUNHE
HUMT, orMedeHO CTaTUCTUYECKU 3HAYMMOE BO3-
pactanue (tabma. 1, puc. 1A), 0cOOEHHO TPEBOX-
HOEe ¢ y4€ToM Ooyiee paHHEro BO3pacTa IMepBO-
KJ1IacCHUKOB B 2014 r.

Tabauya 1

IMoka3aTesin Bo3pacTta, nuaekca Mmaccol Tesa (MMT) u pacnpenenenus aereid B BbIOOpKax
NMEPBOKJIACCHUKOB-MOCKBHY el B 3aBucuMOCTH OT BesiuunHbl UMT (uucao u %)

Table 1
Indicators age, body mass index (BM1) and the distribution of samples in the first
grade children Moscovite depending on the BMI (number and %)
2002 2014 P 2016 (B) 2016 (o)
Tepuon (n = 83) (n = 89) (kpuTepuii) (n = 98) (n = 99)
Boszpact: M £ < 0,001
+ + + +
SE 7,35+ 0,05 7,15+0,03 (M-U) 7,75+ 0,04 8,18 £ 0,04
NMT: . ) 0,010 ) * ) *
Me: SD 15,39; 2,02 16,67; 2,56 (M-U) 16,22; 3,13 17,29; 3,16
NUMT < 14,32 10 (12 %) 10 (11 %) .0’999 6 (6 %) 14 (14 %)
’ (chi-square)
14,32 <VIMT < 0,354
! 0 0, ! 0 04H)*
19,00 68 (82 %) 67 (75 %) (chisquare) 71 (72 %) 58 (59 %)
NMT > 19,00 5 (6 %) 12 (13 %) .0’127 21 (21 %)* 27 (27 %)*
- (chi-square)

Ilpumeuanue. Cratuctuueckue oTmmans (o Kpurepruto MaHHa—YUTHH U TI0 TOYHOMY MeTony Duiiepa — ABYCTOpOHHEMY

KPHUTEpHUIO XU-KBaJpar) ykazaHsl oT BeIOopkn 2002-2003 rr. (BIOOpKa 3/1eCh W Ha pHCYyHKax oOo3HaudeHa Kak «2002»).
I'pynma ygammxcst nepBoro kiacca r. PeyroB MockoBckoil o0mactu, o0ciieioBaHHBIX B anpelie (KOHEI y4eOHOTro rona),
o00o3HaueHa «2016 (B)»; 3Ta *xe Tpymna B 00CICIOBAHUN B HaYalle BTOPOTO Kitacca o0o3HaueHa «2016 (o)». Cratuctudeckas
3HAYUMOCTb OTJINUMH BEIOOpOK 2016 . o1 2002 1. (P < 0,05) 0603HaYeHA 3BE3NOUKOM

Note. Statistical differences (by using the criterion of Mann-Whitney and Fisher's exact method — two-tailed chi-square) shown
in compare with the sample 2002—-2003 (the sample here and on figures herein designated as “2002"). Group of pupils of 1st
class from City Reutov (Moscow region) surveyed in April (the end of the school year), designated "2016 (8)"; the same
group in the survey at the beginning of the 2nd class is designated 2016 (0)." The statistical significance of differences
between samples from 2016 in 2002 (p < 0,05) is indicated with an asterisk

Panee mbl mokazamu [9], 4TO BBIOOPKHU
UMT y nereii 7-8 jieT HE NOAYUHSIOTCS 3aKOHAM
HOPMAaJIbHOTO pacIpeiesieHHs], TO3TOMY JIJIsl CTa-
TUCTUYECKOTO aHAJIN3a ¥ TIPEICTABJICHUS TaHHBIX

MBI paccuuThiBau Meauany (Me), cranmapTHOoe
otkiioHeHue (SD), kBaptum (Q1 u Q3), u ucnosns-
30BaJIM HeTlapaMeTpuyeckue Kputepun. B nactos-
IIIEM HCCIICAOBAHUHN BEISIBJICHO, 9TO B 2014 1.
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Knacckl Knacchl

0,151

Puc. 1. Bemuunust UMT y nereii u3 pasHbix BEIOOPOK (cTonbuku — Me, mianka morpemrnocreit — Q1, Q3)

Fig. 1. The values of BMI in children from different samples (bars — Me, the error bars — Q1, Q3)

Ipumeuanue. A — cpaBaenue Bbi0opok 2002—-2003 u 2014 rr. (koHen ceHts10ps). b — cpaBHenue BeIOOpOK 2014-2016 rr.
(IMHAMMKA «Ha4ajo MepBOro Kiacca — KOHEIl EpBOro Kilacca — HadyaJlo BTOPOTO Kilacca», He3aBUCHMBIE BBIOOPKH). B —

CpaBHEHHE PE3yJIbTATOB JeTel u3 0HO# BeIOOpKH 2016 1. (MMOBTOpPHBIC U3MEpPEHUs, CBSI3aHHbIE BRIOOpKH). Ynciamu 060-
3HaYeH YPOBEHb CTATUCTUYCCKON 3HAYMMOCTH OTIUYHIA OT IMEPBOM TPYNIBI Ha KaxaoM pucyHke (A u b — mo xputeputo

Manna—-YuTHd, B — o maproMy Kpurepuro Buikokcona).

Note. A — Comparison of samples 2002-2003 and 2014 (end of September). b — Comparison of 2014-2016 sample period
(the dynamics of "the beginning of the first class — the end of the first class — the beginning of the second class,"” independent
samples). B — Comparison of the results of children from one sample in 2016 (repeated measurements related sample). The
numbers indicated by the level of statistical significance of differences between group 1 on each figure (A and b — on the
criterion of Mann-Whitney U, B — for pairwise Wilcoxon test).

Yy NEPBOKJIACCHUKOB MOCKBBI MEIHMAHA 3HAYEHUI
NMT okazanack CyleCTBEHHO BBIIIIE HE TOJIBKO 1O
cpaBHeHUIo ¢ BeIOOpKoi 2002—2003 1T., HO U BHIIIIE
BEJIMYMH, pekoMeHaoBaHHbIX BO3 B 2007 r.L Tlo-
3ToMy Uit HopMuUpoBaHusi BennmunH UMT wmbl
BOCTIOJIb30BAIMCH HAIIMMU 00JIe€ PAaHHUMU JIaH-
HBIMH, TTOJTY9CHHBIMH Ha BBIOOPKE IIKOJIHHUKOB
Mockssl 7-8 ner, n = 627 [9]. CornacHo peko-
Menaarusmu BO3 mis nereit ot 5 1o 19 ner [10],
HOpMasibHble BenuuuHbl MMT nexar B guamna-
3oHe oT Me — 1SD no Me + 1SD, rne Me — menu-
aHa, SD — cTangapTHOE OTKJIIOHEHHE aHATU3UPY-
eMoil BBIOOpKH. B mutHpyemom wuccienoBaHUU
MeamaHa cocrtaBmwia 16,35 kr/m2, rpaHuLIei
MEXIYy HHM3KMM M CpeIHMM 3HadeHuem HMT
crana BeiamunHa 14,32 Kr/m2, TpaHuLIC MEXIy

! BMI-for-age. — URL: http://www.who.int/growthref/en/
(mara o6pamenus: 02.12.2016)

CpEAHMMH M BbICOKMMH 3HaueHussMu HMMT -
19,00 Kr/M2. B HAaCTOSIIIEM HMCCIIEIOBAHUI y mep-
BokJiaccHUKOB 2002-2003 rr. MenuaHa BEIUYNH
UMT cocrauna 15,39 kr/M?, y UX CBEpPCTHHKOB
B2014r. - 16,67 kr/M°. B MOCJIEIYIOINX HAOII0-
JIEHUSIX CTAaTUCTUYECKU 3HAYMMBIX HM3MEHEHUU
Menuanbl IMT He BBISBICHO, HU NPU aHAIU3E
HE3aBUCUMBIX BBIOOpOK (puc. 1b), Hu mpu ana-
JIM3€ CBSI3aHHBIX MEPEMEHHBIX IMPU MOBTOPHBIX
M3MEPEHUSX JIeTel 0IHON BBIOOpKH (puc. 1B).
[Ipu 3TOM BaxkHO, UTO AOJIU AETEN B Pa3HBIX
noArpynmnax (BbIIIE HOPMBI — HOpMa — HHXKE
HOpMBI) B Hawaje mepBoro kiacca ¢ 2002 mo
2014 rr. He u3MeHWHCH (Taba. 1). DTO 03HAUAET,
9TO TMepepachpe/ielicHne BBIOOPKH B CTOPOHY
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npeoOiananus aereil ¢ 6oaee BBICOKUMH BEJINYH-
HaMM MacChl TeJIa B HauaJse MIKOJILHOTO 00y4eHUs
MPOUCXOJUT BHYTPH JMama3oHa HOPMBI, 3TO
CKpBITBIC (JTaTeHTHBIC) caABUTH. HO yXe K KOHIy
MEepBOro Kjacca U OCOOEHHO B Hayajie BTOPOTO
Kitacca nond gaerer ¢ oneHkou HMMT «Brlie
HOPMBI» Bo3pacTaeT cymiectBeHHO (p = 0,005 u p
= 0,001 mo nBycTopoHHemy kputeputo dumepa
npu cpaBHeHuu ¢ 2002 r.).

Ilokazamenu cepoeunoli npouzeooumens-
Hocmu. OOBIYHO JJISL OLICHKH yJapHOro 00b&Ma
cepana (YO) HUCTIONB3YIOT pa3IMYHbIE METOJBI,
ocHoBaHHbIe Ha npuHIUie Guka (1870 r.). [an-
HBI MPUHIUI TPUMEHUM HE TOJBKO K C€OO-
CTBEHHO KHUCJIOPOJY, HO U JBYOKHCHU YIiepoja
(Ha 4éM OCHOBAaH METOJ BO3BPATHOTO JBIXaHUS
YIIEKUCIOTOW) WM JIFIOOBIM IpyrumM razom [11-
12]. ITpu pabote ¢ neTbMu 60s1ee MpueMIIeMbl He-
WHBa3HBHbBIE CIIOCOOBI ompeneneHus YO, oCHO-
BaHHbIe Ha Qopmyne KyOuueka [13]. Ota dop-
MyJia OblIa pa3paboTaHa JJIsi UMIEAAHCHOW Kap-

auorpaduu u cBsi3biBaeT BennunHy YO ¢ mapa-
MeTpaMHU I1yJIbCOBOM BOIHBIL. JJaHHBIN IOJXO0J HC-
nojb3yercs mpudopamu tuma Finometer [14-15].
Ham nmpubop ucnomns3yet anroputm pacuéra YO
10 MapaMeTpaM JIEKTPUUECKOU CUCTOJIBI, BAJIU]I-
HOCTBh KOTOPOTO J0Ka3aHa panee [16].

Ouenka pacnpeneneHust BenuuuH YO 1o-
Ka3ajia, 4T0 BbIOOpKa HE MOAYMHSIETCS 3aKOHAM
HOpPMAJILHOTO pacrpeneneHust (1o KpUTEPHUIo
[HManupo—Buikca, pekoMeHayemMoro ais 00Jib-
mux BeIOOpok: N = 179, W = 0,984, p = 0,038).
B cooTBeTcTBHM C MOTYyYEHHBIMU pe3yJIbTaTaMU,
JUISL OLICHKM AVWHAMUKH Beau4MHbl YO MBI HC-
MI0JIB30BAJIM HEMapaMeTPUUYECKUE KPUTEpUU IS
He3aBUCUMBIX (MaHH-YUTHH) W CBSA3aHHBIX
(BunkokcoH) mepeMeHHbIX. BbIsiBIIEHO, 4YTO C
2002 mo 2014 rr. y MOCKOBCKHMX IIKOJbHUKOB
IIPOU30LUIO0 CTATUCTUYECKH 3HAUNMOE CHI)KEHUE
BennuuHbl YO (puc. 2A), mOATBEpKIaeMOe pe-
3ynbTataMu obcnenoBanus ydamuxcs [logmoc-
koBbs B 2016 1. (puc. 2B, 2B).

70
65
60
1
50
45
40

2002 oceHb
n=90

2014 oceHb
n=89

rofbl

B B
0,444
0,106 D'E_F? _I_
1 (BecHa) 2 (oceHk) 1 BecHa 2 DCeHB
n=103 n=93 n=67 n=67
Knacchl Knaccel

Puc. 2. BennunHa ynapHoro o0béMa cepaia y IeTed U3 pa3HbIX BHIOOPOK
Fig. 2. The value of cardiac stroke volume in children from different samples

Ipumeuanue. O603nauenus aiis A, b u B xak Ha puc. 1.

Note. Designations as in Fig. 1.

[Ipu 3TOM 4YacToTa CEepJEYHBIX COKpaIe-
HUN B 00€UX TOYKAX TECTUPOBAHUS CYIIECTBEHHO
HE U3MEHsIach, U cocTaBisuia 98,5 + 1,5 yu./mun
B 2002-2003 rr. m 95,5 £ 1,3 yn./mun B 2014 T.

(p= 0,239 o xputeputo Manna—Yutau). CooTBeT-
CTBEHHO, Y JIeTell BBIBICHO 3HAUMMOE CHHKEHUE
emé OHOro MOoKa3aTessi CepJAeYHON MPOU3BOIM-
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TENFHOCTH — MHHYTHOTO 00BEMa KpoBOOOparle-
Hus, oT 5,4 £ 0,1 i/mun B 2002 1. 10 4,6 £ 0,1 J1/MHH
B 2014 1. (p <0,001 mo kpureputo ManHa—YUTHH).
B 2016 r. B KoHIIE IEPBOTO KJ1acca JaHHbIN MOKa3a-
Tenb coctaBwi 4,7 + 0,1 j1/MuH, B HaYajie BTOPOTO
kiacca — 4,8 + 0,1 1/MuH, 9TO COryIacyeTcsi ¢ OHTO-
TEHETHYECKON JUHAMHUKON BO3pacTaHus MapaMeT-
POB CEpAECUHOMN MPOU3BOAUTEIBLHOCTH.

Iapamempubi 6apuabenvhocmu cepOeyHo2o
pumma. VI3BECTHO, YTO pacrpeAesieHUs] JJIUTEb-
HOCTHU MEXCHUCTOJIMYECKUX HWHTEPBAJIOB U CIEK-
TpabHBIX TIOKa3aTesiel BapuadenpbHocTn CP co-
OTBETCTBYIOT HE HOPMAJILHOMY, a JIOr-HOpPMaJlb-
Homy BUAY [17]. B cooTBeTCcTBHM C 3THM B 00JIB-
IIMHCTBE 3apyOeKHBIX IyOJIHKAIMi Takue IaH-
Hble TMPUBOIATCA B BHUJE HATYpPaJIbHOrO JIOTa-
pudMa OIIECHUBAEMBIX BEIMYNH, U UCIIOJIB3YIOTCS
napamMeTpuuecKue METOAbl UX CTATUCTUYECKOU
00paboTKu. B 0TEUECTBEHHBIX K€ MyOTUKALIUIX
UCIIOJIb3YIOTCS HAaTUBHBIE BEIMYUHBI, MO3TOMY,
JUIsl CPAaBHUMOCTH TOJIYYEHHBIX HaAMH JaHHBIX C
pe3ylnbTaTaMd MOHHTOPHHIOBBIX HCCIIEJOBAHHM
B Poccuiickoi ®@enepannu, Mbl TaKKe TPUBOIUM
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pe3yNnbTaThl B MCXOJHOM BHJIE, C HCIOJb30Ba-
HUEM HeMapaMeTPUYEeCKNX AalTOPUTMOB CTaTH-
CTUYECKOTO aHaJIn3a.

Brissneno, uto ¢ 2002 o 2014 rr. y nerei
7—8 neT He MPOM30IUI0 U3MEHEHUH CyMMapHOM
MOIITHOCTH CIIeKTpa BapuadbenpHocTH CP, oHaKo
W3MEHEHUS BBISABJIICHBI B BEJIMUYMHAX MOIIHOCTH
OTJICJLHBIX JUAINa30HOB B a0COIIOTHBIX BEIIMYH-
Hax (mc?). Tax, s quanasonos Huskux (LF) n
oueHb HU3KUX (VLF) wactor ormeueHo 3naunmoe
Bo3pactanue (Tabn. 2). OmHaKo MIUTEIHHOCTH
pPEruCTpallii B JIB€ MUHYTHI HE MO3BOJISICT CUH-
TaTh JaHHBIE OTHOCUTENIRLHO auarazoHa VLF mo-
CTAaTOYHO HAJNEKHBIMU, TTOCKOJIBKY TSI aJeKBaT-
HOM OILICHKH JaHHOTO JWara3oHa JUTHUTEIBHOCTh
pETUCTpaIyy I0JKHA OBITH HE MEHEE MSATH MUHYT
[18]. CHmKeHHre MOITHOCTH JMana3oHa BBICOKUX
gactoT (HF) mexay 2002 u 2014 rr. ypoBHS cTa-
THCTHYECKOM 3HAYMMOCTH HE JIOCTHUTJIO.

VY mKoJLHUKOB 00JIee CTapIIero Bo3pacra B
2016 r. o011ast MOIIHOCTH CIIEKTpa BapruadeTbHO-
ctu CP Taxke ocranach HEM3MEHHOM, KaKk U 00-
Jiee BBICOKHE BEJTUMYMHBI MOIITHOCTEH JTHAIa30HOB
LF u VLF (tabn. 2). OgHako MOUTHOCTh JHara-
30Ha HF B KOHIIe nepBoro Kiacca U B Havaje

Tabnuua 2
CrnekTpajibHbIe MOKAa3aTeJH BapHadeJbHOCTH CepAeYHOr0 PUTMA Y JieTeil U3 Pa3HbIX BEIOOPOK
Table 2
The spectral heart rate variability in children from different samples
2002 2014 2016 (B) 2016 (o)
Hepuon (n = 93) (n = 88) b (M-U) (n = 98) (n = 99)
2 850 2873 2 640 2 446
2
TP, e (1881,5405) | (2119, 4506) 0,880 (1504,4702) | (1415,3977)
334 655 574 509
2
VLF, mc (177, 657) (469, 1 153) <0,001 (294,1021)* | (283,893)*
722 959 891 935
2
LF, mc (383,1211) | (578, 1 460) 0011 (498,1412)* | (458, 1 666)*
1490 1121 694 658
2
HF, mc (560, 3 652) (612, 2 075) 0.177 (318,1378)* | (276, 1 265)*

Ipumeyanue. CraTuctnueckue oTIMuus (1o Kpurepuio Manna—YuTHM) ykazansl oT BeIOOpkH 2002 r., ocTayibHbIE 0003HA-

YeHHs JaHbl Kak B Ta0u. 1.

Note. Statistical differences (by Mann-Whitney test) are listed on the sample 2002. The remaining symbols as in Table. 1.
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BTOPOTO KJacca Oblia CYIIECTBEHHO HUXKE, YEM B
HayaJie MepBOro KJacca, YTO COOTBETCTBYET BbI-
SAIBJICHHBIM HAMH PAHCC OHTOTCHCTUYCCKHUM 3aKO0-
HOMEPHOCTSM HM3MEHEHHH CTIEKTPAIbHBIX IOKa-
3areneit BapuabensHocTu CP [19].M3BecTHO, UTO
MOMUMO a0COJIOTHOH MOIIMHOCTH Pa3InYHBIX
JMara3oHoB criekTpa BapuabensHoctu CP, mo-
NOJTHUTENBHON MH(POPMATUBHOCTHIO 00Ja1aI0T
TAKKC U UX OTHOCUTCIIbHBIC 1 HOPMUPOBAHHBIC
BennuuHbl [20]. B Hamiei paboTte oka3anock, 4To
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ot 2002 r. 1o 2014 r. oTHOCHUTENBHAS MOILHOCTh
nuana3oHa LF y mepBokiacCHUKOB B Hauale nep-
BOTO yd4e0HOro Troja 3HA4MMO Bo3pocia (puc.
3A), Ha (hOHE COOTBETCTBYIOIIETO CHUKEHUS OT-
HOCHUTENHbHOU MOIHOCTH auanaszo”Ha HF. B mo-
CIIEyIOIIME CPOKH TECTHpPOBaHUS (KOHEI mep-
BOI'0 KJIacca, Hayajlo BTOPOTO Kjlacca) BBISBICHO
nanbHelee Bo3pactanue Benuuunsl LF % u cau-
xenue BenmuuuHbl HF %, uto cormacyercst ¢
HaIMMu OoJiee paHHUMU pe3yiabTatamu [19].

60
50 -
40 A
== 30 -
20 A
10 -

0,015

2002 oceHb
n=93

2014 oceHs
n=49

1 (oceHs)
n=g9

rogsi

0,025

1 (eecHa)
n=103

Knacchel

0,010

I I
2 (oceHs) 1 BecHa 2 oceHe
n=94 n=67 n=67

Knaccbl

Puc. 3. BennurHa OTHOCHTENFHON MOIIHOCTH Auana3oHna LF cnekrpa BapuabensHOCTH

CEpICYHOTO PUTMA y JIeTel U3 pa3HbIX BEIOOPOK
Fig. 3. The value of the relative power range LF spectrum of heart rate variability in children
from different samples

Ipumeyanue. OO03HaUEHHS 1aHBI KaK Ha pucC. 1.

Note. Designations as in Fig. 1.

Omnowenue LF/HF. B kauHuueckux u
IKCIIEPUMEHTAILHBIX HCCIEIOBAHUSIX, TTPOBOIH-
MBIX C HCIOJB30BAaHHEM PA3THYHBIX METOJIOB
orieHKH BapuabenbHocT CP, MPUHSTO UCIIONIB30-
BaTh oTHomeHue LF/HF B kauectBe mHmekca Be-
(aBToHOMHOTO) Oamanca [18].
B nameit paboTte, Ha OCHOBaHWU COOCTBEHHOTO

T'€TaTUBHOI'O

OIBITA TPOBEJACHUSI MOHWUTOPHUHTOBBIX U CKPH-
HUHTOBBIX HCCIIEIOBAHUN Cpeau [IKOJIBHUKOB?,

2 Polysystemic approach to school, sport and environment
medicine / Ed. M. Karganov. — OMICS Group eBooks,

MBI BBIACTWIN TPH 3HAYMMBIX TUAara3oHa BeJH-
uynnbl uHaekca LF/HF: o 0,5 — ycnosHas Baro-
ToHUs, oT 0,5 n0 2 — ycJOBHasE HOPMOTOHWS,
BBIIIIE 2 — YCIOBHAS! CUMITATUKOTOHHUS.

MBI Kcronib3yeM TepMUH «YCJIOBHas», IMO-
CKOJIbKY TpU OLIEHKE MOJYyYEHHBIX pPe3yJIbTaToOB
HEO0OXO0MMO H30eraTh MPSMOIUHEHHOCTH, KOT/Ia
cam mokasarens LF/HF Tpakryercs kak Berera-
TUBHBII craryc, BenuunHa oTHomeHus LF/HF

2013. — URL.: http://esciencecentral.org/ebooks/polysys-
temic-approach/ (mara o6pamenus 26.07.2016) DOI:
http://dx.doi.org/10.4172/978-1-63278-000-3-001
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HIUKE €IMHMIIBI MHTEPHPETUPYETCS] KaK BaroTo-
HUS, a BBIIIE €IMHUIIBI — KAK CUMIATUKOTOHUSI.
HeoOxoauMo MOMHHUTH, YTO BEre€TAaTUBHBIN CTa-
TYC OIPEAEIISIETCS HE TOJIBKO U HE CTOJIBKO IMOKa-
3arensmu BapuabenbHocTH CP, mis ero quarso-
CTUKU HEOOXOJMMO KOMIUIEKCHOE HEBPOJIOTHYe-
ckoe obOcnepoBanue. Kpome Toro, Bapmabemnb-
HocTh CP — (peHOMEH OueHb UyBCTBUTEIBHBINA HE
TOJILKO K COOCTBEHHO BET€TATHUBHOMY CTaTyCy
YEJIOBEKa, HO M K YCIIOBUSIM IIPOBEJICHUS TECTH-
pOBaHUS: M03€ UCHBITYEMOTO U €r0 MpeAbIyIleH
AKTUBHOCTH  (TIPUHATHE buszndeckas
Harpyska, HOJAbEM WIH CIICK IO JIECTHHIIE, IMO-

TTHIIY,

[IMOHAJIbHO OKpAaLIEeHHOE OOIIEHNE C KOJIETaMu
U T. 1I.), OOCTAHOBKE MEIUIIMHCKOTO KaOWHETa,
BHEIIHEMY OOJIMKY MEIULUHCKOro pabOTHUKA U
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T. A. [21]. B kaX/10M KOHKPETHOM CTy4ae Mpouc-
XOIUT CYNEpPHO3ULUs KOHCTUTYLIMOHAJIBHBIX U
CUTYaTHUBHBIX BIUSHHUI Ha BapuabenbHOCTh CP,
NpUYEM CUTYaLlMOHHBIE (DAKTOPHI HACTO OKa3bIBa-
10TCs1 00JIee CHIIBHBIMHU, YeM cTaTycHble. FIMEHHO
MMOATOMY JaHHBINA MMOKa3aTeNb CTOIb 3P (HEKTUBEH
U1l XapaKTEPUCTUKU U OTCIICKUBAHUS JUHAMUKI
Pa3IUYHBIX COCTOSIHUM Y CHOPTCMEHOB [22; 23].

B HameMm uccinenoBaHuM OKUAAEMO HA OC-
HOBAHUU JTAaHHBIX 00 OTHOCUTEIHHON MOIIHOCTH
nuana3oHa LF, BeIsIBIEHO 3HaUuMMOE BO3pacTaHue
ungekca LF/HF ot 2002 r. x 2014 r. (puc. 4A).
B psiny «Hawano mepBoro kiacca — KOHeIl Iep-
BOT'0 KJ1acca — HayaJlo BTOPOI'o KJIaccay TaKKe OT-
MeYeHa 3HauuMas IOJOXKHTENbHAas JUHAMUKA
(puc. 4b, 4B), cornacyomiascs ¢ HaMMH OoJiee
paHHUMHU pe3ynbraramu [19].

A
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15 4 0,001
@
= 1.0 4

0.5 1

0.0 1

2002 oceHe | 2014 oceHb 1 (oceHe)
n=93 n=58 n=88
rogbkl

1 (BecHa)
n=103

Knacckel

0,014

0,035 0,038

2 (oceHs)
n=93

‘ 1 BECHA ‘

2 oceHb
n=67

n=67

Knaccol

Puc. 4. Benmmunna otaomenus LF/HF y nereit u3 pasHbIX BEIOOPOK
Fig. 4. The value of LF / HF ratio in children from different samples

Ipumeuanue. O603HaYCHUS JaHBI Kak Ha puc. 1.

Note. Designations as in Fig. 1.

IIpu pasgenenuu nerer Ha TPYIILI B CO-
OTBETCTBUH ¢ BenuunHoi nuaekca LF/HF oka3za-
sock, uTo oT 2002 r. k 2014 1. 3HAYNMO CHIKA-
€Tcs 107151 IETEN C YCIOBHOM BaroTOHUEH 3a CUET
BO3pAaCTaHUs TPYIIBI YCIOBHOW HOPMOTOHHUH, TO-
raa Kak TMPeACTaBIECHHOCTh TPYIIBI YCIOBHOU
CUMITATUKOTOHUHU He u3MeHseTcs (Tabi. 3). Y 60-

nee crapuux gered B 2016 r. npogomkaercs TeH-
JEHIUS K COKpAIIEHHUIO IPEACTaBIECHHOCTU
IPYIIIbl YCIIOBHON BaroTOHWHU, U HAYMHAET yBE-
JIMYUBATHCS FPYIIA YCIOBHOW CUMIIATUKOTOHUH,
YTO B 11€JI0M COOTBETCTBYET BO3PACTHBIM 3aKOHO-
MEPHOCTSM (DYHKIIMOHAIBHOTO CO3PEBaHUs aBTO-

HOMHOM peryJIsiliuu.
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Tabauya 3

Pacnpez[eneﬂml aereil B BblﬁOpKaX l'lepBOKJIaCCHI/lKOB-MOCKBI/l‘leﬁ B 3AaBUCHUMOCTH

ot BesinunHbl oTHomenus LF/HF (uuciao u %)

Table 3

Children distribution in samples of Moscovite first grade pupils as a function of LF / HF ratio
(number and %)

Tepuon 2002 2014 D 2016 (8) 2016 (0)
(n=93) (n=88) (chi-square) (n=103) (n=99)
LFIHE <05 | 44 (47 %) 24 (27 %) 0,006 16 (16 %)* | 11 (11%)*
0.5< '2-2/ HE< 1 4043w 51 (58 %) 0,053 65 (63 %)* 50 (51 %)
LF/HF > 2,0 9 (10 %) 13 (15 %) 0,364 22 21%)* | 38(38%)*

Ipumeuanue. Cratuctudeckue OTINYUs (10 TOYHOMY MeToAy Duiiepa — IByCTOPOHHEMY KPUTEPHIO XHU-KBAApaT) yKa-
3aHbI OT BEIOOpKHU 2002. OcTanpHble 0003HAYCHUS JaHBI Kak B Ta0i. 1.

Note. Statistical differences (by Fisher's exact test — two-tailed chi-square) shown on the sample 2002. The remaining

symbols as in Table. 1.

W3BecTHO, 4TO MOKa3zaTenu BapuabesbHO-
ctu CP, 0cOOCHHO B TPUKIATHBIX HCCIEAO0BA-
HUSIX, TTOIBEPTratOTCs PA3TUYHBIM BUAAM KOJHUYE-
CTBEHHBIX W KayeCTBCHHBIX TMpeoOpa3zoBaHUit
[24], MO3BOMSIONIMX CENaTh 3aKII0YCHHUE 00 MX
00YCIIOBJICHHOCTH TEM WJIM HHBIM (DU3HOJIOTHYE-
ckuM (penomeHoM. OHAKO MPH MHTEPHpPETALUU
MOJIyYaeMbIX JIaHHBIX CIEAyeT YYHUTHIBATh He-
CKOJIBKO KPUTUYHBIX MTOJIOKEHUH.

Bo-nepBbIX, Ha UHTEpIIPETALIUIO Pe3yiIbTa-
TOB olleHKH BapuabenbHocT CP OKka3piBaeT BiH-
stHUEe MeToJ ux oueHku. [Ipunsaro, uro CP sBis-
€TCsl TCEeBAOCTALMOHAPHBIM MPOLIECCOM, M HC-
MOJIb30BaHUE JIUHEHHBIX METOJOB €r0 MaTeMaTu-
4eCcKoi 00pabOTKH, B TOM YHCIIEC Pe0Opa3oBaHUs
®dypbe, 10CTaTOYHO ycioBHO [25]. Hanuuue xe
HepuTMudeckux BiusHu Ha CP Tpebyer wuc-
MOJIb30BAHUSA M HEJIMHEHWHBIX METOJIOB aHalIHu3a
naHubIX® [26-29]. Tem Gonee 4TO OlEHKA mapa-
MeTpoB BapuabenbHOocTh CP  uwHTepecHa He

3 Conte E., Federici A., Zbilut J. P. An Application of Chaos
Theory for Estimation of Simultaneous Variability of RR-
intervals in Heart and Systolic Blood Pressure in Humans.
— 2008. - URL: https://arxiv.org/ftp/arxiv/pa-
pers/0810/0810.4090.pdf (mata obpammenus 07.12.2016)

TOJIBKO B CHOKOMHOM COCTOSIHUU, HO U KaK UHIH-
KaTop JUHAMUYECKUX MPOILIECCOB, MPOTEKAOIINX
B OpraHU3Me€ B OTBET Ha BHELIHUW WJIM BHYTPEH-
Hull ctumyn. Hanpumep, npu nposezeHnu GyHK-
[IMOHAJILHBIX HATPY30YHBIX TIPOO WIIH B YCIOBHUSIX
JEUCTBUS Pa3IMYHBIX CTPECCOTCHHBIX (PaKTOPOB
[30-33]. OmHako HIMPOKOE M MOBCEMECTHOE HC-
MOJIb30BaHUE TIOKa3arenel BapuadbenbHoctu CP B
TUTHCHUYECKUX uccaeaopanusx [31; 34] u MmonuTo-
pHUHrax ()yHKUIHMOHAILHOTO COCTOSIHHSI OpraHu3Ma
TpesicTaBuTeNel PasHBIX Tpymn HaceneHus* [35—
37] nomyckaeT MpUMEHEHHE JIMHEMHBIX METO/IO0B
00paboTku nokazareneil BapuadbensHoctu CP npu
peructparmu OKI' B ClIOKOIHOM COCTOSTHUM.
Bo-BTOpBIX, €l1e HeT OAHO3HAYHOTO TOJIKO-
BaHUs (PU3UOJIOTUYECKOTO COAEPM AHUS Pa3HBIX
nokazareneit BapuadenbHocTH CP. Pexomenma-
MU MEXKAYHAPOIHOTO COOOIIECTBA KapJUOJIOTOB
1996 1. [18], ocHOBaHHBIE Ha MacCIITaOHBIX pe-
3yJbTaTaX KJIMHUYECKUX U DKCIEPUMEHTATbHBIX

4 Polysystemic approach to school, sport and environment
medicine / Ed. M. Karganov. — OMICS Group eBooks,
2013. — URL: http://esciencecentral.org/ebooks/polysys-
temic-approach/ (mara o6pamenus 26.07.2016) DOI:
http://dx.doi.org/10.4172/978-1-63278-000-3-001
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UCCIIEOBAHNM, IPEATIOIAralld CIEAYIOMUN TO1-
X0J K wuHTepmperanuu BapuabenbHocTH CP.
MomHocTs quanasona HF B ocHoBHOM oTpakaer
napacummnaTudeckue (BarycHeie) piusiHust Ha CP.
B wmHTepmperanuu nmamazona LF cymecTtByroT
PA3HOUTEHHUS: OJIHU aBTOPHI CBSI3BIBAIOT JTaHHBIH
MoKa3arelb C aKTUBHOCTHIO CHUMIATHUYECKOTO
3B€Ha aBTOHOMHOW perymsiuuun CP (rpynma M.
Pagani [38]), mpu 3Tom otHomenue LF/HF pac-
[ICHUBAETCSI KaK «3€pKajioy aBTOHOMHOTO 0a-
naHca. Jlpyrue aBTopbl IPEANoIaraloT yyacTUe B
(GbopMUPOBAHNUU TaHHOTO JMAINa30Ha U BaryCHbIX
iustauii (G. Billman u gp. [39]).
DKCrepuMEHTAIbHBIE U KIMHUYECKUE JIaH-
HBIE TOCJIETHUX JIET CBUIETENbCTBYIOT O TOM, UTO
muana3oH LF Bkmouaer mpemmyrecTBeHHO 0a-
popediiekTopHbIE Iepelaroluecs
Omy>KalolM HepBOM Ha BoJHBI Maiiepa B A/,

BJIMAHMA,

XOTS OCIWJUISAIMU aKTUBHOCTH CUMIATHYECKOTO
HEpBa TaKXe BIUSIIOT Ha MOIIIHOCTh YaCTOT OKOJIO
0,1 I'; [20; 40]. CornacHo xouuenimu S. Malpas,
B CTBOJIE rojioBHOr0 Mosra (rostral ventrolateral
medulla) pacmonoken reHepatop PUTMHUYECKOI
AKTUBHOCTH C 3TOH 4acToToi. DyHKIIMOHUPOBA-
HUE TeHepaTopa pPUTMUYECKON aKTUBHOCTH MOTY-
JUPYETCs MO/ BIUSHUEM KaK IEHTPAIbHBIX, TaK
U nepudeprudeckux (pakTopoB, MEHSIOUINX CHM-
MaTUYECKYI0 aKTHBHOCTh B 3aBHCHMOCTH OT ad-
dbepentHoit ummynbcanuu [41]. Ilo pacuéram
G. Billman, B ¢popmMupoBaHue MOITHOCTH JHaria-
30Ha LF 50 % BHOCUT aKTUBHOCTbH MapacUMIIaTH-
YeCKOM CHUCTEMBI, 25 % — cuMImaTiydecKkasi aKTHB-
HOCTB, 25 % — apyrue (pakTopbl; MOIIHOCTD JHa-
na3zona HF na 90 % oOycioBieHa aKTHBHOCTBIO
Baryca, u Ha 10 % — aKTUBHOCTBIO CHMIIATHYE-
ckoro Hepsa [39]. CoOTBETCTBEHHO, OTHOIIEHUE
LF/HF He MOXET CITy»KHTh KOJUYECTBCHHON Me-
poit aBTOHOMHOTO Oaylanca. Bmecre ¢ Tem maH-

5 Conte E., Federici A., Zbilut J. P. An Application of Chaos
Theory for Estimation of Simultaneous Variability of RR-
intervals in Heart and Systolic Blood Pressure in Humans.
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HBII MMOKa3aTeh MOXKET CIY>KUTh XOPOIIUM Map-
KepOM HaJIM4Yus M3MEHEHUH aBTOHOMHOro 0a-
JIaHCa TP MTPOBEICHUH HArpy304HOM poosI [21;
32; 42-43].

Crnoxwunoce oOuiee MHEHUE, YTO Bapua-
o6enmpHOCTE CP 00yCiOBIIeHa aKTUBHOCTBIO Iapa-
CUMIIaTHYECKOT0 3B€Ha aBTOHOMHOM pEeryssiuu
[44], HO TO HE O3HAYAET, UTO Pa3HbIC NUAMA30HBI
CHEKTpa BapraOeIbHOCTH JIAIOT OJHY U TY e UH-
dopmanuio. B dhopMupoBaHuM pazHBIX KOMIIO-
HEHTOB (JIMara30HOB CIEKTPA) Y4acTBYIOT pas-
Hble (PU3NOJIOTUYECKUE MEXAHU3MBI, U KaXKIbIN
KOMITOHEHT criekTpa BapuadenbHoctu CP npemo-
CTaBJIsIET UH(POPMALIMIO O PA3TUYHBIX (PHU3HNOIIO-
TMYECKUX MEXaHM3MaX aBTOHOMHOM peryisluu.
BricokouacTtoTHble KojieOanusa nuanazoHa HF
OTPaXKAOT JbIXaTeNIbHbIC BIUSHUS, HU3KOYACTOT-
Hble KoyieOaHus nuana3ona LF garot mubopma-
IO 0 MeXaHu3MaxX KoHTpoust AJl, B TOM umcie o
Ba30MOTOPHBIX MOIYJISIUX.

B n1aHHOM KOHTEKCTE MOXHO TPEAINOoio-
KUTh, YTO BBIABJIEHHAs HAMU JAMHAMHKa a0Co-
JIIOTHOM M OTHOCHUTEIHbHOI MOIITHOCTH AHana3oHa
LF cnexrpa BapmaGenbHoctu CP MoxeT OBITH
00yCJIOBJIEHA KaK CABUTaMH B ()YHKIHMOHATHHOM
COCTOSTHUM Ba30MOTOPHOU PETyJSIUH, TaK U B
napamerpax 6apopediexcos.

YyecmeumenbHocms CNOHMAHHO20 apme-
puanvrozo o6apopepaexca (YbP). Benmuuny
YYBCTBUTEIHLHOCTU CIIOHTAHHOTO apTePHAIbHOTO
Oapopediekca MOXXHO OMPENEIsATh HEMOCPeI-
CTBEHHO, B MOMEHTHI KOT€PEHTHOCTH U3MEHEHU I
CP u AJ] [45], tu00 HEIMHEHHBIMU METOJIAMH Ha
OCHOBe olleHkH BapuabenbHocTH CP u Bapua-
6enbHOCTH cucTonuueckoro AJl° [46]. Tpsamas
orieHka BenumuuHbl YBP moka3zana, 4to B nepuos
¢ 2002 r. mo 2014 r. 3HaYUMBIX U3MEHEHUN TaH-
HOT'0 MOKa3aTesl He MPOU301LI0: BeaTndyruHbl YbP

— 2008. - URL: https:/farxiv.org/ftp/arxiv/pa-
pers/0810/0810.4090.pdf (mara obpamenus 07.12.2016)
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cocraBwm 16,6 £ 1,31 15,6 = 1,1 Mmc/MM pT. CT. co-
otrBercTBeHHO (P = 0,669 mo kpureputo MaHHa—
VYutan). Benmnunae! anbda-uHIeKca 11 Jana3ona
LF cocrapumm 12,7+ 1,1 u 11,1 £ 0,7 mc/MM pT. CT.
cootBercTBeHHO (P = 0,609), s nuamazona HF —
20,7 £ 3,4 u 15,3 £ 1,7 Mmc/MM pT. CT. COOTBET-
ctBeHHO (P = 0,503). IToaTOMY JIOTHYHO MPEATIOIO-
JKUTh, YTO OCHOBHOM ITPUYHUHOM BBISIBJIEHHOW JIMHA-
MUKM MOIIHOCTH Auana3zoHa LF B cnekrpe Bapua-
6enmpHOCTH CP  siBnsiercst M3MeHeHHe (PYHKIIMO-
HAJTLHOTO COCTOSTHIH Ba30MOTOPHOU PETYIISIIINY.

3akiaro4enue

CpaBHMTENbHbBIE UCCIEAOBAHUS (PYHKIHO-
HaJIBHOTO COCTOSIHUSI OPTaHM3Ma IEPBOKIACCHHU-
KOB MOCKOBCKOI'O pETHOHA, IIPOBEACHHbBIE HA OJI-
HOM O00OpYJOBaHUHU M OJHOM TpymIoil uccieno-
BaTeneil, o0Hapyxuiu, 4ro B nepuog ¢ 2002 r. mo
2014 r. npou301UIN aKTUBHBIE aAANTUBHBIE ITPO-
LIECCBl, KOTOpBIE HALUIM CBOE OTpPA)XEHHE, BO-
IIEPBBIX, B CTAllMOHAPHBIX I10KA3ATEIAX, TAKUX
KaKk HMHJEKC Macchl Tejla U YAApHBIA O00BEM
cepaua. Bo-BTophIX, B OKa3aTensax, XapakTepH-
3YIOIIUX YPOBEHb ()YHKIIMOHAJIBHONW aKTUBHOCTH
perynstopHbix cucreM. C 0OJbIION BEpOSTHO-
CTBIO MOYKHO IPEJIOJIAraTh, 4YT0 OMHUCAHHBIE W3-

www.vestnik.nspu.ru
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MEHEHUSI CIEKTPaIbHBIX TIOKa3aTelel Bapua-
OEIBLHOCTH CepJIeYHOr0 pUTMa (Bo3pacTaHue aod-
COJIFOTHOW M OTHOCHUTEJIbHOM MOIIHOCTH Juaria-
30Ha LF mpu HeW3MEHHOCTH MOIIHOCTH JMara-
30Ha HF u BeaMYMHBI 4yBCTBUTEIBHOCTH CIIOH-
TaHHOTO apTepHalbHOrO Oapopediekca) oTpa-
KAIOT CIIBUTH (DYHKIIMOHAJIIBHOTO COCTOSIHMM Ba-
30MOTOPHOU PETYISALUN — YCUICHHE CUMITaTHYe-
CKOM COCTaBJISIIOLLEH B PErYJIALIMU CEPACUYHO-CO-
CYICTON CUCTEMBI.

Camo mo cebe YCWJICHHE CHMITATUYECKUX
BIIUSIHUN B OpPraHU3ME MEPBOKJIACCHUKOB MOKET
OTpaXkaThb YCUJIEHHE CTPECCOTEHHOCTU Cpeibl, K
KOTOPOW amantupyroTcs netu. Ho Hemb3st 3a0bI-
BaTh, YTO OTJINYUTEILHOU YEPTOM JETCKOTO Opra-
HU3Ma SIBJISIETCS €0 PAa3BUTHE — POCT U (PYHKIIU-
OHAFHOE CO3PEBAHME OOJBIIMHCTBA OPTaHOB U
cucteM. Panee mbl mokazanu [20], uTo Bo3pacra-
HUE€ OTHOCUTEILHON MOIIHOCTH nuarna3oHa LF B
CHEKTpEe BapuaOETbHOCTH CEPAEYHOr0 pHUTMa
MPOUCXOAUT KaK MUHUMYM C¢ 6 10 15 ner. Bos-
MO>KHO, B JaHHOM CJTy4ae Mbl YBUJIEJIH CJIBUT BO3-
PacTHBIX paMOK B (DYHKIIMOHAIBHOM CO3PEBAHUU
PETYIATOPHBIX cucTeM opranu3ma. OTHAKO B JIFO-
O0oM ciydae, OOHapyKCHHbIE HAMH JaHHBIE HYXK-
JAIOTCS. B MHOTOKPATHOW MPOBEPKE Ha APYrom
000pYZI0BaHUH U HA IPYTUX BHIOOPKAX.
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COMPARATIVE ANALYSIS OF INDICATORS OF THE FUNCTIONAL STATE
IN CONTEMPORARY MOSCOW FIRST-GRADERS AND THEIR PEERS IN 2002-2003

Abstract

Introduction. Medical and biological monitoring studies indicate that in the last decade, there
are significant changes in the functional state of children’s and adolescents™ organisms. The aim of this
work was a comparative study of the functional parameters of children came to study in the primary
school (end of September) in 2002—2003 and 2014 in Moscow.

Materials and Methods. We used anthropometric data (body height and weight), and the param-
eters of the cardiovascular system, obtained with spiroarteriocardiorythmographic method: spectral
indices of heart rate variability, indicators of cardiac performance, the value of spontaneous arterial
baroreflex sensitivity.

Results. It is shown that for the evaluated period entry age to school slightly decreased; the data
on the length of the body did not change, but indicators of body weight and body mass index increased.
At the same time the quantities wa cardiac stroke volume and minute volume of blood circulation at a
constant heart rate decreased. Assessment of heart rate variability parameters showed that in 2014 the
total spectrum power remained at the 2002-2003-s level, but there was a redistribution of separate
power ranges. The research marked an increase in the absolute power of LF and VLF ranges, changes
in HF band power didnt reach the level of statistical significance. The observed increase of LF power
range was in relative terms, with a corresponding increase in LF/HF index. The performed both direct
and indirect estimate of the sensitivity of spontaneous arterial baroreflex did not reveal the dynamics of
this indicator.

Conclusions. It is proposed that the increase in absolute and relative power of the LF range at
constant power HF range and value of spontaneous arterial baroreflex sensitivity may be due to changes
in the functional state of vasomotor regulation — increased sympathetic component in the regulation of
the cardiovascular system, which occurred in the body of the first-graders of the evaluated period. Iden-
tified changes in the functional state of an organism of first-graders can be interpreted as an adaptive
response to the changing conditions of life of today's children.

Keywords

BMI; stroke volume; heart rate variability; LF-range power; LF/HF ratio; kids; adaptation.
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