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rOAO0BASI THHAMUKA ®YHKIMOHAJIBHBIX MMOKA3ATEJEN
Y )KUTEJIEU CEBEPA

FO.T'. Cononun, A.JI. Mapkos, E.P. Boiiko

WncrutyT Pusznonornn Komu HaydHOro 1ieHTpa
VYpansckoro otaenenus PAH, CeikTIBKap

B Tedenne roma B pa3Hble CE30HBI MECTUKPATHO 00cienoBaHo 14 My»4nH —
xureneir Cesepa Poccum (62°40° c.m.). B crammapTHBIX — yCIIOBHAX
7a00paTopuu  MPOBEJCHO  KOMIUIEKCHOE  aHTPOHO(pHU3HOMETPUYECKOE,
ncuxoduznonoruyeckoe U (GU3MOIOTHIECKOe 00CIeJOBaHUE B IIOKOE U IIPH
¢u3nUecKoil Harpyske, OPTOCTaTHUECKOW M XOJIONOBOH Mpobax C LeNbio
U3y4YeHHs] TOJIOBOW JTUHAMHUKU U CE30HHBIX 0COOCHHOCTEH ()YHKIIMOHAIBHBIX
nokaszarenedl. [1o OOJBIIMHCTBY CpEAHErpPYINOBBIX 3HAUYEHWH IOKa3aTeseil
MICUXOMOTOPHUKH, AbIXaHHUS, KPOBOOOpAIEHHS 1 BapuaOeIbHOCTH CEpACYHOTO
pUTMa HE BBISBICHO CTATUCTUYECKH 3HAUMMBIX PAa3IUUUi MEXy MecsAlaMu U
MEXIy Ce30HaMH. 3HAUMMbIC MEXCE30HHbIe KoyieOaHus ObLIM OOHApy>KEHBI
MO0  CWIE€ MBI, CHUCTOIMYECKOMY  apTEepUaIbHOMY  JIaBJICHUIO,
TUMIIAHUYECKOW TeMmIlepaType M TeMIepaType KOXH, II0 OTIEJIbHbIM
MoKa3aTessM Ipu npodax MapTure, opTornpode U X0I0A0BON Ipode.

Knrwoueswie cnosa: 200o6asn ounamuxa, scumenu Cesepa, gpusuomempuyeckue
noKazameny, — NOKA3amenu  KpogsooOpawjeHus, — memnepamypa — meia,
memMnepamypa Koxicu, Xoi10008as npooa.

Beeoenue. Muorumu wuccienoBatensiMd  OOHApY)KEHBl CE30HHBIC
KoseOaHus psafga GyHKIIMOHATIBHBIX MTOKa3aTeNel y pa3IMuHbIX TPy JOeH
B pa3HbIX cTpaHax. Ha mpoTspkeHMM rofia BBISABICHO YKOPOUEHHE BPEMEHU
3pUTENbHO-MOTOpPHBIX peakiuii (B3MP) B aBrycre-ceHTs0pe U yaJIMHEHUE B
deBpane-mapre (Stebel, Sinz, 1970). V xwureneit Ceepa (65° c.m1.) Takue
peakuuu Takxke Obutu 3amesieHbl 3umoi (Comonun, 1995). ¥V Boaureneit
JIOKOMOTHBOB B KOHIIE JIeTa ¥ B HayaJlle OCEHU YMEHBIIIAETCS YUCIIO OINOOK,
YKOpauMBaeTCs PEaKlMs Ha CBET M YBEIMYMBACTCA KPUTHYECKas 4acToTa
ciusiHust  cBeToBbIX MenbkaHuil (KUCM) no cpaBHEHHIO C ApyruMHu
nepuomamu rona (buopurmer u Tpyam, 1980). YV OypoBukoB Ha CeBepe,
pa0oTalomMX Ha OTKPHITOM BO3JyXe, 3UMOH IO CPaBHEHUIO C JIETHUM
MEepUOIOM BBIIIE YacToTa cepaecuHbix cokpamenuit (UCC) B mokoe u mpu
CTaHJApTHOW Harpyske, HIbKe paborocrnocodHocTs 1o Tecty PWC170
(Cononun, 1990). B xonmoanslii mepuoj rojaa y JIIOACH pa3HOro BO3pacTa
Beilie  cucronmuueckoe (CJ) m mmactommyeckoe (/JI) aprepuanpHOE
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nasnenue (Kristal-Boneh et al., 1995; Madsen, Nafstad, 2006), UHCC (Izzo et
al., 1990) u nmwxke temneparypa Tena u koxu (Inoue et al, 1992). V
noKuJbIX Jull pazHuna B CJ[ mexxay BpemeHeM 0OJpCTBOBaHUS U CHA ObLIa
TaKxe OoJblle B XonoAHbll nepuon roga (Hayashi et al., 2008). IToBeimenue
TEMIIEPaTyphl Cpeibl B TEIIbIE CE30HbI rojia cHmxkaeT CJI B 25 monynsnusx B
16 cTpanax (Barnett et al., 2007).

Kristal-Boneh et al. (2000) Obuto TOKa3aHO, YTO BapUaOEIBLHOCTH
cepneunoro putma (BCP) 3umoii Obumia Huxe, deM JjetoMm. Ce30HHBIE
Bapualnuu ObUTH HalAeHbl uis Takux nokaszareneit BCP, kak unnekc TP u
LFP (Kristiansen et al., 2009). Bricokasi Temneparypa OKpy>Karomiei cpeisl
NPUBOIUT K CHIDKEHUIO psifa mapamerpoB BCP (cranmapTHOe OTKIIOHEHUHE
KapJIMOMHTEPBAJIOB, MOLIHOCTM HU3KOYAaCTOTHOIO M BBICOKOYACTOTHOI'O
CIIEKTPOB) B TEIUIBIN MEPHOJI T0/1a, HO HE B Xx0oaHbIN (Ren et al., 2011).

Ce3onHble KoJeOaHMs MOKa3aTeNneil TeMnepaTypbl TUMIIAHUYECKON U
Ha KOXX€ NpPU CTAaHJAPTHBIX MHKPOKIMMATHYECKUX YCIOBHAX HW3YyYEHBI
N. Umemiya (2006). BeissBneno, 4to KoxHas Temmneparypa Obuia B ¢ase ¢
Hapy>KHOU TeMIIepaTypoii, a TAMIIaHUYECKasi — HA00OPOT, JIETOM ObLIa HUXE,
4YeM 3UMOM, KaK U CKOPOCTh MeTabon3Ma.

HexkoTopsie aBTOpBI cOOOIIAIOT 00 OTCYTCTBUU CE30HHBIX KOJIEOaHMIA
OTACNBHBIX  MOp(GO(YHKIMOHAIBHBIX  IOKa3aTelell y  4eJoBeKa.
Exemecsiunoe nzyyenue KUCM He BBISIBUIIO YETKMX CE30HHBIX M3MEHEHUM,
CBSI3aHHBIX C conHeuHbM ocBemeHueM (Luczak, Sobolewski, 2005). Ilpu
€KEMECSYHBIX HCCIICIOBAHUAX OOJBIION HOPBEKCKON momymsuuu (6595
MY>KYHH) HE OOHapy»XEHO 3aMETHBIX CE30HHBIX H3MEHEHHH pPOCTa, MacChl
tena, CI1 u JI/1 (Thelle et al., 1976).

[enb HacTosmEeH pabOThl — U3YYUTH TOAOBYIO IMHAMUKY HEKOTOPBIX
(GYHKUIMOHANBHBIX IOKa3aTelel y TIpynmbel MyXuuH — xureneid Cesepa
EBponeiickoit wactu Poccuu, 3aHMMAOIMXCA HAy4HOW JEATEIBHOCTBIO B
YCIOBUSAX TaOOpaTOpHii U MaJIO CBSI3aHHBIX C BHEIIHEH CPeoi.

Memoouxa. Ilox HaOmoneHHEM HaXOAWIUCh 14 npakTUYECKU
3I0POBBIX ~MY)KYUH, POJUBIIMXCS U TOCTOSHHO IPOXHUBAIOUIMX B
CeixtbiBKape (62°40'N, 50°51E). Oto 6bu1M HayyHble paOOTHUKH U3 TPYIIIBI
TaK Ha3bIBAEMBIX «CUASUUX Ipodeccuil» ¢ Majaol puU3ndeckoi aKTUBHOCTBIO
U C OrpaHUYCHHBIM BpPEMEHEM HaXOXIEHHS Ha OTKPBITOM BO3IyXe,
Hekypsimue auna. Ha paboTte u 1oMa y HUX OTCYTCTBOBAJIM KOHIUIIMOHEPHI.
Onu namum WHGOPMHUPOBAHHOE COIVIACHE Ha TPOBEACHHE OOCIICIOBAHMIA.
HccnenoBanne 0100peHO JIOKAJIBHBIM KOMHTETOM 10 OHOAITHKE MpU
WNuctutyre ¢usnonornn Komu nayunoro mnenrpa YpO PAH. Hekoropsie
XapaKTePUCTHKHU BOJIOHTEPOB MpeICTaBIeHBI B TabmuIe 1.

OOcnenoBanue BBIOPaHHOM TpyHmbl JIOACH TMPOBOAMIOCH B
CHelHagbHOM JabOpaTOpHOM IOMEIIEHHH 6 pa3 Ha HPOTSHKEHMH Troaa (B
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deBpaine, ampene, WIOHE, aBrycTe, OKTAO0pe W nekabpe). OOciemoBaHue
IpOBOJMIM B pabouue THU B CpeJHEH JeKaae Mecsla B MEPBYIO MOJIOBHHY
nus (B mpomeskyTke ¢ 8:30 1o 12:30 mo MecTHOMY BpEMEHH).

B xone oOcienoBaHus KOHTPOJIMPOBAIU TEMIIEPATypy HAPYKHOTO
BO3/yXa, arMoc(epHOe aBIIEHUE, OTHOCHUTEIBbHYIO BIXXHOCTh BO3AyXa U
TEMIIEpaTypy BO3AyXa B MOMELICHUU IO CyXOMy TepMoMeTpy. [laHHbIe MmO
CBETOBOMY KiuMaTy B paiioHe CBIKThIBKapa (JUIUTEIBHOCTh CBETOBOTO JIHA U
CyMMapHasi OCBEUICHHOCTh 3a Mecsl) B3sIThl U3 KHurun «Kimmar
CoixTbIBKapa» (1986).

VY BOJIOHTEPOB M3MEPSUIM POCT, MacCy Tejla U PACCUUTHIBATIN MHAEKC
Mmaccol Tema (MMT). oo sxupa B Tene onpenensumm mpuoopom OMRON BF
302 (Japan). Cuny cxaTusi KUCTU U3MEPSUIN MIPYKUHHBIM TUHAMOMETPOM U
paccunthiBasii cmiioBoit uaaekc (CU - cuma/macca tena*100). XKusHennyro
emkocth Jerkux (OKEJI) onmpenensian cyxuM CIUPOMETPOM U pacCUUTHIBAIN
xu3HeHHbld wHAekc (KU - XKEJI/macca tena). I[lpoBomunm mpoldy c
MaKCUMaJIbHOW 3aJIepXKKOM JIbIXaHUsl TIOCIe MpPEeaBapUTEILHOTO BJOXa
(mpoba Ilrtanre). C NOMOLIBIO amNmapaTHO-IPOrPaMMHOIO KOMILIEKCA
«9xo0can-2007» (cM. HUXKE) ONpelNesuld BpeMs MPOCTOM peakluu Ha
KpacHbI cBeT (mpoctasi 3MP) u crokHOM peakiy Ha KpPacHBIA U KENThIH
ceer (cnoxHas 3MP) c npepbsBieHueM mno 20 pasapaxkurenei, a Takxe
kputndeckyro dactoty ciusiaus (KUCM) u pasnuuenus (KUYPM) cBeToBhIX
MeJIbKaHUN ~ KpacHOM  Jjammouku. Temmeparypy Tena (OGapaGaHHON
MEPETIOHKN) U3MEPSIIN AIEKTPOHHBIM MH(paKpaCHBIM TEPMOMETPOM MOJIEIH
UT-101 (A&D Company Ltd., Japan), a Temmeparypy KOXH Ha KHCTH
U(POBBIM AIIEKTPOHHBIM TepMomeTpoM mozenu DT-635 (A&D Company
Ltd., Japan).

Aprepuansroe nasinenue (C u [1/1) 1 YCC B nokoe cuas u3smepsian
aeKTpoHHBIM npubopom moxaenu UA-767 (A&D Company Ltd., Japan).
PaccunteiBanu mynscoBoe maBinenue (I1/]) m BereratuBHbIM MHIAEKC Kepmo
(BUK).

C nomomipo anmapaTHO-IPOrPaMMHOTO KoMmruiekca «kocan-2007»
(«MeauIMHCKNE KOMIBIOTEPHBIE CUCTEMBI», T. 3€JIEHOIPaa) y BOJIOHTEPOB,
HaXOJMIIUXCS B IIOKOE B IIOJIOXKEHWU CHUJS B TEYEHHE 5 MUHYT,
PETUCTPUPOBAIN  JJNCKTPOKAPAMOTpaMMy M TOJy4ald  MOKa3aTelu
BapuabenbHOoCcTH cepaeuHoro putma (BCP): kBagpaTHbIi KOpPEHb CYMMBI
pasHOCTEH MOCIeA0BaTeNbHOTO psna kapauouHTepBaioB (RMSSD), gucio
nap KapIMOUHTEPBAJIOB C pazHOCThi0 Ooznee 50 Mc B % K oOuiemy 4uciy
KapauouHTepBanoB B MaccuBe (pNN50), crangapTHOE OTKJIOHEHHE TOJIHOTO
MmaccuBa kapauouHTepBanoB (SDNN), cymmapHyo MoutHocTh ciektpa BCP
(TP), w™omHocTth cnektpa Bbicoko- (HF), nuzko- (LF) u ouenb
HuskovyactotHoro  (VLF)  kommomentoB  BCP, LF/HF, wunHAekc
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neHTpamuzaimuu (IC) u mokazaTelb aKTUBHOCTH PETYISITOPHBIX CHCTEM
(ITAPC) (baesckuii, bepcenena, 2008).

BononTeps! Boinonusanu npody Maptune (20 npucenanwuii 3a 30 ¢) ¢
sanucero CH, /I, ITJ{ 1 YCC no narpy3ku u Ha 1-i, 3-i U 5-i MuUHYyTax
BOCCTAaHOBJICHUSI U OopTocTaTuueckyro mpoly ¢ 3anuceto AJl u UCC Ha 5-i
MHUHYTE B TIOJIOKEHUH JiexKka U Ha |-, 3-i U 5-i1 MUHYTaX B MOJOKEHUU CTOS.

XomnonoBas nmpo0a 3akitoyanach B NprwxkaTtiu Ha 30 ¢ Ha KOXKe KUCTH
(Mexxny OoNbIIMM W yKa3aTeNbHBIM MallblieM) CTEKJISHHOTO IMJIMHJpPA
quaMeTpoM 33 MM, 3alOJHEHHOrO TaloluM JbIoM. Jlo u mocie mpoObl B
TE€4eHUE 7 MUH U3MEPSIIM TEMIIEpPATypy Ha KOXKe.

[TomyueHnHbIe MaTepHabl MOABEPTHYTHI CTATUCTUYECKONH 00paboTKe ¢
nomoIipio mporpamMm Biostat (Bepcust 4.03) u Statistica (Bepcus 6.0, StatSoft
Inc, 2001) ¢ mpoBepKko¥l BapHAIIMOHHBIX PSIIOB HA XapakKTEp pacrpeaciiCHUs
(nmo xpurepuro Hlanupo-Yuinka). B ¢Bs3u ¢ Tem, 4To psl Mokazarenel uMeer
ACUMMETpPUYHOE paclpeseNieHue, JUIsl NpPEeACTaBICHUS JaHHbIX B TaOm. 2
MPUMEHSITH IIEHTHIIBHBIA MeTO/I ¢ 0003HaueHneM Mmenuanbl (Me) u 25, u 75
npoueHtwied. Ilpu aHanuze pe3ynbTaTOB CTATUCTUYECKA 3HAYMMBIE
pas3nuuMs MeXAYy MecslaMHu OIpeaesuin Mo Kpurtepuio PpuamaHa c
MOCJETYIONIUM MOMAPHBIM MEXTPYIIIIOBBIM CPAaBHEHHEM BEIIMYMH KPUTEPHEM
Heromena-Keinca. KputuyeckuMm ypoBHEM CTaTUCTUYECKOM 3HAYMMOCTHU
npuaumann p<0,05. [l mokazareneit ¢ pacmpenencHueM, OIU3KHM K
HOPMAJIBHOMY, TPUBEACHBI CpeOHUE apu(PMETUYECKHUE BEIHYUHBI CO
cTaHAapTHHIM OoTKJIOoHEeHHEM (M £ SD).

Pe3ynomamut u obcyncoenue. Kax cnemxyer u3 tabn. 1, Hapsmy c
YETKUMU CE30HHBIMU BOJIHOOOpa3HBIMU KOJICOAHUSMU TaKUX
aCTPOHOMHUYECKUX TMapaMeTpoB, KaK JJINTEIbHOCTh CBETOBOTO  JIHA,
TOPU30HTAJIbHAs OCBEILIEHHOCTh 1O/ OTKPHITHIM HEOOM, HAOJIIOAAI0TCS TAKKe
BOJIHOOOpa3Hble KoJeOaHHs TeMIlepaTypbl HapyXHOro Bozayxa. [lpuuem
3HAYEHUS TUX MOKa3aTeNed B pa3Hble MECALbI Pa3IMYalOTCsl CTATUCTHUECKU
3HauuMo. Temmeparypa BO3ayxa B MOMEHICHUH KoJjiebanack B mpejenax 21-
24°C, ero OTHOCHUTEINIBHAs BIAKHOCT — B Tipezenax 40-50%, T.e. mapaMeTpsl
MUKpPOKJIMMaTa ObUTM OMU3KH K TEM, KOTOpble HaONI0Jadnch Ha pabdodmnx
MecTax. YpOBEHb aTMOC(EpHOro aBlieHUS B TEUYEHHME To0Jia H3MEHSUICS
HE3HAYUTENBHO.
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Tabmnuma 1
IMokazarenu, XxapakTepU3yIOIIHe 00CIICTOBAHHYIO BEIOOPKY

ITokaszarenu [penens! konebaHmit M+£SD
Bo3spacr, net 24-42 30,43 £5,15
Poct, cm 164-189 176 £6,71
Macca tena, K 56-110 81,21 + 14,33
Hnnexc Maccel Teaa, Kr/m? 20,82-33,58 26,12+ 3,79
Hons xupa B Tene, % 10,6-32,11 19,7 +5,47

AHTponomeTrpudeckue, (usnoMeTpuueckue U (PU3NOIOTHYECKHE
noka3aTesu y 00Cle0BaHHBIX JHIl UMEIOT OOJbIINeE, [T0A4ac 3HAUUTENIbHbIE
MEXHWH/IUBHIyallbHbIC pa3inuuus. B Hacrosimeld paboTe aHaIM3UPYIOTCS
ycpenHeHHble 3HaueHuss 1o rpymme. [lo OOJBIIMHCTBY MOKa3aTesen
U3MEHEHHS OT Mecsila K MeCAlly HE HMEIOT CTaTUCTHUYECKH 3HAYMMBbIX
paznmuuuii. DTO KacaeTcsl TakuX IMoKaszaTenel kak macca tena, UMT, XEJI,
KU, Bpems 3a1epKKU JpIxaHus Ha Baoxe (mpoda llrtanre), BpeMs npocToit u
cnoxnout 3MP, KYPM u KUCM, JJ, I1JI, YCC, BUK, mnokazareneit
BapuabenpHOCTH cepaeuHoro putMma: RMSSD, pNN50, SDNN, TP, HF, LF,
VLF, LF/HF, IC u ITAPC (ta6a. 2).

3nauenne UMT Obi1o Hanbosee BHICOKOE B XOJIOIHBIN MEPHO] ro/1a
(B deBpane), a camoe HU3KOE — B TEIUIBIA Mepuoa roga (aBryct). 3HaueHue
KU 6b110 HAaUBBICIIUM B TEIUIBIN MEpUOT (MIOHB ), HAMMEHBIIINM B XOJIOHBII
nepuos (1exadpb).

JInmbs HEKOTOpBIE NOKA3aTENW B TOJOBOM IWHAMHUKE B OTICJIBHBIE
MeCSIbl PETePIIeBAIOT CTATUCTUYECKH 3HAYMMble W3MeHEeHUs. Cuiia MBbIIIIL
KHUCTH ObliIa HAUMEHbILEH B OKTAOpE U CTATUCTUYECKH 3HAYMMO Pa3Inyanach
C JaHHbIMM aBrycra M jaekadps. CunoBod MHJEKC ObUl caMbli HU3KHUN B
deBpase (XOJOMHBIA MEPHOJT TOJa) U CTATUCTUYCCKH 3HAUYMMO Pa3JIMYaiICs C
JAHHBIMM aBrycTa (TEIUIbI MNepuoJ roja), KOrja ero 3HadeHue ObLIo
HauOosee BpICOKUM. 3HaueHue CJ] 6b110 HauBbICIIMM B (heBpasie (XOJIO0IHBIH
Hepuos), HAMMEHbIIMM — B OKTA0pe. CTaTUCTHYECKU 3HAUUMBIE Pa3INYUs 1O
ATOMY IOKA3aTeNI0 OTMEUYAIOTCS MEXAY TaKUMH MecsalaMu, Kak (eBpaib u
HIOHB, PEBpAIb B OKTIOPH, anpelib U HIOHb.
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Tabnuma 2
logoBast TMHAMUKA TTApaMETPOB BHENTHEH cpebl M PU3NOIOTHUUCCKUX ITOKa3aTeei

y MmyxuuH-xureneil Cesepa (62° c.mr.): Mequana, 25 ¥ 75 TpOICHTIIIN
®DeBpans | Anpenb Uronb Asrycr Oxkts16pp | [exabpp | 3HauynmMbie
Hoxazatet (f) (‘;) ©) ) (5) ’ (6) ’ pasmrans
JITUTeTbHOCTh
CBETOBOTO A 9,6 153 19,6 15,4 9,5 53
Ha 21 uucno
Mecsna, 4
CymmapHas
OCBCIHCHHOCTS 13 71 104 69 12 2
3a MeCHII,
Kik*10*
1-2%%,1-
3k ] 4%
warl® |12 75 170 | 16004 | 15 (117255 Toe
nowa, °C (-14;-10) | (4 14) | (15:23) | 18) (-1;4) 10D 369
4o5%%,
4_6**
AtmocdepHOE 746 749 748 749 746 748
JIaBJICHUE, MM (741; (746; (745; (747, (744; (743;
pI.CT. 763) 750) 751) 754) 750) 755)
Macea Tena. Kr 79,5 78,5 77,5 78,5 (69; 78,0 79,5
? (70;86) | (71;85) | (69; 84) 83) (70, 83) | (70;82)
Minexe Macost 252 24,7 242 23,9 24,1 242
e (23.4; (23,7; (23,1; (23,1; (23,3; (23.4;
’ 28.4) 28.7) 28.3) 27.7) 28.1) 27.7)
Cuuta cxatus 47,0 48,5 470 | 47,0 (45; 440 48,5 S gt 4.5k
KHCTH, KT (45;51) | (43;51) | (44;51) 50) (39; 50) (45; 52) i
CunoBoit 58,0 60,5 60,5 64,0 (57, 62,0 64,0 14%
nHaeke, % (55;66) | (54;68) | (56;67) 68) (56;66) | (57:67)
4400 4400 4600 4450 4500 4200
WEJT, M (4000; | (4000; | (4000; | (4000; (4000; (3900;
4800) 4700) 4900) 5000) 4800) 4800)
JKu3HEHHbTH 55,0 54.6 58,0 575 56,5 545
HHJICKC, MJI/KT (50;59) | (51;59) | (52;63) | (50;61) (49; 60) (49; 59)
TIpoGa 66,0 73,5 68,5 73,5 71,5 83
Ilranre, ¢ (58;84) | (58;91) | (62;92) | (55;115) | (52;87) | (64;127)
201 204 198 207 209 194
i;fOCTa”‘ghdp’ (182; (183; (185; (188; (179; (186;
227) 208) 217) 219) 237) 206)
Crioxas 3MP 248 250 240 227 241 236
o ’ (226; (223; (233; (217; (209; (217;
262) 285) 251) 262) 260) 273)
42,5 41,2 40,6 39,7 41,8 40,6
KUPM, I (39,3; (38,5 | (358, (36,6 (38,7; (38,4;
44.7) 44.5) 43,6) 45.4) 442) 43,1)
46,5 46,3 45,0 46,7 45,8 473
KUCM, I'u (43,5; (45.4; (43,1; 43,1; (43.9; (43,5;
52,0) 50,3) 483) 50,8) 51,1) 51,7)
Temeparypa 35,25 3545 35,75 35,60 35,35 35,50
o (35,0; (353; | (35,5, (35,3; (34,9; (35.4; | 1-3%% 1-6*
? 34,6) 35,7) 36,0) 35,9) 35,7) 35.8)
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®epans | Amnpens Wionn Asrycr Oxts6ps | Jexabpp | 3HauMMEBIe
Hoxasarem ) ) 3) @) 5) 6) S—
kk
Tesmeparypa 30,80 32,70 32,30 31,85 32,75 31,05 ig**
e 30,1; 319, | GL7 (31,2; (31,2; (30,4; Lawr
KOMH, 31.3) 33,2) 33,9) 32,1) 33,0) 319) | 56x 5k
:f;ﬁ;f:;yp, o 4,45 2,75 3,45 3,75 2,60 4,45
Cucronmueckoe 126,0 122,5 121,5 123,0 120,5 121,5 1-3%%*,
JIaBJICHUE, MM (116; (118; (112 (112; (111; (116; 1-5%,
pr.CT. 131) 128) 124) 126) 127) 135) 2-3*
Jmactomuueckoe | 43 ) 77,5 730 | 750(74; | 77,0 77,0
ngcTH“e’ MM (72;84) | (72:84) | (70; 81) 82) (68;80) | (73;81)
Tymcosoe 44,5 43,0 435 | 43,0(37; | 445 48,0
S:B;e*‘“e’ MM (43;54) | (42;53) | (41;50) 53) (40;50) | (33;56)
4CC, yhmn 67,5 68,5 735 | 72,5 (66; 72,0 745
’ (59;77) | (66;73) | (68;77) 78) (64;88) | (67:79)
17,5 -10,0 5,0 5,0 35 7.0
BUIK, % ('29)9 ('2:;’ (' %78)’ ('f;)s ('fi)ﬂ (_14 +4)
+12 +2 + + + ’
30,5 29,0 290 | 31,0(22; | 295 28,0
RMSSD, mc (27;6) | (24;38) | (25;38) 42) (19;37) | (21:35)
9,45 7,15 8,10 8,05 8,35 7,35
PNN50, % (5.8; @438; (5.2; 4,3; (4,5 42
15,1) 17.,5) 18,2) 23.8) 17,7) 12,8)
414 453 412 41,7 415 38,9
SDNN, mc (37;52) | (39;47) | 37;48) | (37:51) | (35;58) | (35;47)
1390 1516 1500 1561 1326 1419
TP, mc? (1170; | (1133; | (1144; | (1139; (902; (1032;
1750) 1876) | 2180) 2346) 2660) 1954)
38,85 29,10 28,10 28,65 3225 30,65
HF, % (27,6 @s51; | 136 (19,2; (27.7; (19,4;
41,8) 42.5) 38,4) 40,1) 37.5) 38.3)
33,50 41,50 50,40 45,75 43,75 39,45
LF, % (30,7 (338, | (374 (36,8; (37,1; (31,0;
53,1) 53,5) 62,3) 66,1) 53,1) 55.5)
21,60 19,80 16,55 16,25 22,05 23,45
VLF, % (13,0 (146; | (18, (13,2; (17,7; (16,0
28.,0) 34.3) 22.7) 332) 29.8) 38,1)
0,82 1,42 1,60 1,32 1,39 1,36
LF/HF (0,74; (1,12, | (1,10 (1,06; (1,10; (0.96;
2,39) 1,80) 432) 3,22) 1,67) 3,81)
1,58 2,45 2,56 2,51 2,10 2,28
IC (1,39; (1,35, | (1,60, (1,50; (1,66; (1,61;
2,62) 2,99) 6,35) 4,22) 2,62) 4,14)
APC 2,5(1,0; | 20(2,0; | 40(2,0; | 3,02.0; | 2,520; | 3,0 2.0;
4,0) 3,0) 5,0) 4,0) 5,0) 6,0)

JluHaMuKa TIOKaszaTelell apTepHajbHOrO JAaBJICHUS NpU Mpode ¢
dbu3mYecKoil Harpy3KoW MpejcTaBieHa Ha puc. 1. Peakmmsi remMoauHaMUKH
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M0 MecsllaM OJHOTHUITHA; OHA XapaKTepu3yeTcs 3aMeTHBIM moBbIieHneM CJI,
[I1 n YCC B oTBeT Ha HArpy3Ky M BOCCTAaHOBJIEHUEM IIOKa3areneil Ha 3-i
nunu 5-ii muH. Boccranosnenune CJ] 3amemneno B nexadbpe, UCC — B okTs0pe,
I — B ampene, utoHe, okTsi0pe u nekabpe. Hcxomnoe CJI O6but0
CTaTUCTUYECKM 3HAYMMO CHIKEHO B MIOHE U CEHTSIOpE 1O CPaBHEHUIO C
deBpanem. IlynbcoBoe naBneHue Ha 3-ii MHUHYTE BOCCTAaHOBIIEHHUS OBLIO
CHIDKEHO B OKTSIOpE M0 CPaBHEHUIO C allpesieM U Ha 5-ii MUH B UIOHE, aBTyCTe
U JiIeKkaOpe 1o CpaBHEHHUIO C amnpesieM. JlnacTomnyeckoe AaBieHue Ha |- MUH
BOCCTaHOBJICHUs OBUIO 3HAUMMO CHIKEHO B OKTSAOpe IO CPaBHEHHUIO C
anpeneM U jaekaOpem, Ha 3-ii MMH HOBBILIIEHO B JiIeKaOpe MO CPABHEHMIO C
deBpanem, Ha 5-i MUH TMOBBIINIEHO B HIOHE, aBryCcTe U Jekabpe Mo
CPaBHEHHIO C ampesieM, MOBBIIIEHO B JeKadpe MO CPaBHEHHIO C HIOHEM U
okTsi6peM. 3nauenust YCC cTaTUCTUYECKU HE pa3uyaluch M0 MecsIam.

V3meHeHHs MokazaTeNel apTepHalbHOIO JaBlICHHUs MPH opTomnpode
npezacraBieHbl Ha puc. 2. OHu XapakTepu3yrorcs ciaboi peakuueit CJI,
3ameTHbIM moBblIeHWEM JIJI u UCC wu cuHwxkenuem IIJ[. Ilpu sTOom
CTaTUCTHYECKHU 3HAYMMO ObLI0 moBbIimeHo I/ B monoxkeHuu jiexa u Ha 3-i
MHUH CTOSIHUS B JieKaOpe M0 CpaBHEHUIO C arpesieM U Ha 1-ii MuH B Jiekadpe
no cpaBHeHuro c¢ okTsOpem. 3Hauenus CJI, UCC wu IIJ] He wumennu
CTaTUCTUYECKHU 3HAYMMBIX pa3IMuuii IO MeCSALaM.

Temmepatypa Tenma Oblla camMol HHM3KOH B ¢eBpane (XOJIOAHBINA
Nepuoa), a caMOM BBICOKOM B HWIOHE (Temiblii mepuon). PasHuna mexmay
STUMH MeECslaMM, a Takke Mexay (eBpaneM U AeKkadpeM CTaTUCTHYECKH
3HauuMa. Temrieparypa KOXKM Ha KUCTH Oblla camMoi HHU3KOW B (peBpaie
(XOmoHBIN TEpHOM), a caMOil BBICOKOW B OKTAOpe M ampene (IepexoIHble
nepuoabl roja). CTaTUCTUUECKH 3HAYUMBIE Pa3InyMsl [0 TOMY MOKa3aTelio
HaOJIIOAMNCh MEXIY HECKOJIbKUMHM MecslaMu. ['pagueHT Temieparyp
(sapo-obonouka) ObuT HamboJee BBHICOK B (peBpasie u Aexadpe (XOJIOTHBIN
MEpUO/), 8 HAUMEHBIINI B OKTAOpE (MIEPEeXOIHBIN MEPHO.).

JluHaMHUKa TeMIeparypbl KOXH KHUCTH TPH XOJOAOBOM mpobe
npeacTaBieHa Ha puc. 3. [Ipu pa3aMuHbIX UCXOAHBIX YPOBHSAX TEMIIEpaTyphbl
KOXKM JIOKaJbHOE XOJIOJIOBOE BO3ACUCTBHE NPUBOIUT K COJIMIKEHUIO
3HaYEHUI MOKa3aTessi, OJJHAKO COTpeBaHHE KOXH Iocjie MpoObl B pa3HbIe
MECSIIBI TPOUCXOTUT C Pa3HOM CKOPOCTHIO. BhICTpee BCero BOCCTaHOBIICHUE
TEeMIIepaTyphl UJIET B UIOHE (HA 5-ii MUH), aee UAeT OKTIOph (Ha 6-if MuH).
B ocTanpHbIe Mecs1IbI BOCCTAHOBIICHUS HE MPOUCXOIUT U 32 7 MUH.
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el
38
36 1 1
34
32
30
28
26
24
22
20
18
16
14
12
10
8
ao 1MHMH 5 MuH oo 1 MuH 5 MuH ao 1M 5 mMuH
OmuH 3 mud 7 MuH OMUH 3 MuH 7 MUH OmuH 3 MuH 7 MUH
0 ®eepans (1) Anpent (2) Wione (3)

3
-

Ao 1 MHUH 5 MUK Ao 1 MHH 5 MUK Ao 1 MUH 5 MUK -0 Mean
OmuH 3 mud 7 MuH OMUH 3 MuH 7 MUH OmMuH 3 MuH 7 MUH T +SD
Agryct (4) Okrabps (5) Dekabpe (6)

Puc. 3. 'omoBas auHamMuKa TeMIlepaTypbl KOXKH KUCTH IIPU XOJI0A0BOH Ipobe

B mammx wuccnenoBanusix okurened CeBepa 10  OOJNBLIIMHCTBY
rokaszaresein MICUXOMOTOPUKH, JBIXaHUS, KpOBOOOpaIeHUsI u
BaprabeIbHOCTH CEpACYHOI0 PUTMA HE BBIABICHO CTATUCTHUYECKH 3HAUUMBIX
paznmuuuil MEXAy CE30HaMH. 3HAaYMMBbIE MEXKCE30HHBIC KoJieOaHUs ObLIN
OoOHapyXeHbl TOJIKO IO CHJIE MBI, CHCTOIUYECKOMY apTepHaTbHOMY
JABJICHUIO, TEMIIEpaType Tela U KOXKHU, IO HEKOTOPBIM IOKa3aTeNIsiM IpU
npobdax Maprtune, optonpoOe U XoJ0JA0BOH TMpobe. DTO MOXKET OBbITh
00yCJIOBJICHO TeM, YTO HALIM BOJOHTEPHI )KUBYT U PaOOTAIOT B MOMEIIEHHIX
¢ KOM(OPTHBIMU YCJIOBUSMH MHKPOKIMMATa M Majo OBIBAIOT HA OTKPHITOM
BO3/yXe€.

Wudopmanus B IuTepaType MO CE30HHBIM HU3MEHEHHUSM Pa3IHYHBIX
(GyHKIMOHANBHBIX ~ [MOKa3aTelde y pa3sHbIX aBTOPOB HEOJHO3HAYHA,
MIOCKOJBbKY HCCIEIOBaHMs MPOBEACHBI B TpPYyNNax JIOJCH, moadac
HECOTOCTaBUMBIX IO BO3pACTy, Mpodeccuu U mupoTe npoxuanus. C oHON
CTOPOHBI, PSAIOM aBTOPOB TMOJYYEHBl OKUIAEMbIe CIBUTH HEKOTOPBIX
¢ynkuuit opranusma no cezoHam roja (Inoue et al., 1992; Kristal-Bohen et
al., 1995; Madsen, Nafstad, 2006, Barnett et al., 2007; Hayashi et al., 2008).
C npyroil cTOpOHBI, €XEeMECAYHbIE UCCIEAOBAaHUS B OOJIBIION HOPBEKCKON
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nonyisiun (6595 My)X4YWH) HE BBISIBUIM 3aMETHBIX CE30HHBIX W3MCHCHHM
pocrta, maccel Tena, CJI u I/ (Thelle et al., 1976).

JIume eUHWYHBIC JIOHTUTYIWHAIBHBIC HCCIICIOBAHUS B CE30HHOM
aCIleKTe TPOBEIECHBl B  KOHTPOJUPYEMBIX YCIOBHUAX OSKCHEPUMEHTA
(Umemiya, 2006). [To qavHbIM Ipyroro JOHTUTYIWHAIBHOTO Ja00paTOPHOTO
o0crenoBaHusl MOJOJBIX MYXKYHH, €KEJHEBHO BBHIMOJIHSIOMMX PAaOOTHI Ha
oTkpeIToM Bo3ayxe (Ce3onHas auHamuka ..., 2009), )KEJI 611 HaubGonee
BBICOK 3UMOH M BeCHOM, cambiM HU3kuM — jerom; UCC, CI{ u JIJ{ Obutm
CHHKEHBI JIETOM IO CPaBHEHHUIO ¢ ApyruMu cezoHamu. Bpemst 3MP Obuio
OoJibllle B MEPEXO/HbIE MEPUOAbl (BECHOM M OCEHbIO) M MEHBIIE 3UMOU U
netoM. MHAekc Macchl Tena ObLT CHIDKEH JIETOM M MOBBIIIEH 3UMOHN. Takum
oOpa3oM, y Iojiedd, TOJABEPralouIuxcs MPSMOMY BO3ICHCTBHIO BHEIIHEH
Cpellbl, Ce30HHbIE KOJeOaHUs HEKOTOPHIX (YHKIIMOHAJIBHBIX ITOKa3aTenen
Oonee BBIPRXKEHBI, B OTIMYME OT HAIIUX BOJOHTEPOB, KOTOpBIE MaJo
KOHTaKTUPYIOT C HAPY>KHBIM BO3/TyXOM.

3akawouenue. [Tpu aHanu3e BHYTPHUT'0/I0BOM JTUHAMUKHU
(GYHKIIMOHATIBHBIX TMOKAa3aTeNel y HallMX BOJOHTEPOB OOpalaloT Ha cels
BHUMaHue JBa (akra: TEpBbIA — OTHOCHUTENIbHAs CTaOMIIBHOCTh
OONBIIMHCTBA TOKa3zaTeleid B TOJOBOM IMKJIE, BTOPOMl — OTCYTCTBHE
BUJAMMOM CBSI3M M3MEHEHUW IOKa3aTeled COCTOSHHUS OpraHu3sMa ¢
3aKOHOMEPHBIMH CE30HHBIMH KOJICOAHUSIMH KJIMMAaTUYECKHX IapaMeTpoB.
OT0 MOXET OOBICHATBCS JABYMs  OOCTOSTENbCTBAaMU.  Bo-TepBBIX,
oToOpaHHasi TpyImna BOJOHTEPOB OOJBIIYI0 YacTh BPEMEHH Ha paboTe W B
OBITY HAaxXOOUTCS B  YCIOBHSIX KOMMOPTHOTO MHKpOKIMMaTa W
HMCKYCCTBEHHOTO OCBEIICHHS, T.€. MaJl0 CBA3aHAa C IMPSMBIM BIUSHUEM
BHEIIHEW cpeabl, HO TMOJBEp>KE€HAa TUMOAWHAMUM U TUIOKHMHE3uu. Bo-
BTOPBIX, OPraHM3M 4YElIOBEKa, KaK CJOXHas JXHUBas CUCTeMma, oOnamaer
CIOCOOHOCTHIO JIeMII(UPOBATH BIUSHUE BHEITHUX (DAaKTOPOB U CTPEMHTCS
MOAJEPKUBATH TOCTOSTHCTBO BHYTPEHHEH Cpe/Ibl.

bnazooapnocmu. ABTOpbl OnaroJapAT BOJOHTEPOB — YYAaCTHHKOB
TOJIOBOTO MEIUKO-(DH3HNOIOTHIECKOTO 00CIIeI0BaHMUS.

Cnucok JimTeparypbl

baescxuii P.M., bepcenesa A.Il. 2008. BBeaeHue B JIOHO30J0THUYECKYIO
nuarHocTuky. M.: @upma «Cnoso». 220 c.

buopummer u mpyo. 1980 / KM. CmupHoB, A.O. HaBakatuksn, I'.M. 'ambamuze
u np. Jlenunrpan: Hayka. 144 c.

Knumam  Ceikmoigkapa. 1986 / rmn. pen. 1I.A. 1leep. Jlenunrpan:
I'unpomereonsnat.190 c.

Ce3onnaa nuHamuka (usuonorndeckux (yHkmii y denoBeka Ha Cesepe. 2009 /
I'n. pen. E.P. Boiiko. ExarepunOypr: YpO PAH. 223 c.

-37 -



BecmHuk Tel'Y. Cepusi "Buonoausi u akonoaus". 2015. Ne 3

Cononun FO.I'. 1990. Tlokazarenu 3¢ ¢deKTUBHOCTH (U3NOIOTHUYECKUX (PYHKIUN B
mporecce amantanuu kK pabore B ycnoBusx Cesepa // Apanrtamus u
pesuctenTHoCcTh opranuzMa Ha Cesepe. Tpynsl Komu HI[ YpO AH CCCP.
No 115. CeixtriBKap. C. 55-63.

Cononun FO.I'. 1995. Ce30HHBIE H3MEHEHUS HU3HOIOTHIECKUX QYHKUUH Y KUTEIeH
Ceepa // ®uznonorus uenoseka. T. 21. Ne 6. C.70-75.

Barnett A.G., Sans S., Salomaa V., Kuulasmaa K., Dobson A.J.; WHO MONICA
Project. 2007. The effect of temperature on systolic blood pressure / Blood
Press. Monit. V. 12. No. 3. P. 195-203.

Hayashi T., Ohshige K., Sawai A., Yamasue K., Tochikubo O. 2008. Seasonal
influence on blood pressure in elderly normotensive subjects / Hypertens. Res.
V. 31. No. 3. P. 569-574.

Inoue Y., Nakao M., Araki T., Ueda H. 1992. Thermoregulatory responses of young
and older men to cold exposure // Eur. J. Appl. Physiol. Occup. Physiol. V. 65.
No. 6. P. 492-498.

Izzo J.L., Larrabee P.S., Sander E., Lillis L.M. 1990. Hemodynamics of seasonal
adaptation / Am. J. Hypertens. V. 3. No. 5. P. 405-407.

Kristal-Boneh E., Harari G., Green M.S., Ribak J.1995. Seasonal changes in
ambulatory blood pressure in employees under different indoor temperatures //
Occup. Environ. Med. V. 52. No. 11. P. 715-721.

Kristal-Boneh E., Froom P., Harari G., Ribak J. 2000. Summer-winter differences
in 24 h variability of heart rate // J. Cardiovasc. Risk. V. 7. No. 2. P. 141-146.

Kristiansen J., Olsen A., Skotte J H., Garde A.H. 2009. Reproducibility and seasonal
variation of ambulatory short-term heart rate variability in healthy subjects
during a self-selected rest period and during sleep // Scand. J. Clin. Lab. Invest.
V. 69. No. 6. P. 651-661.

Luczak A., Sobolewski A. 2005. Longitudinal changes in critical flicker fusion
frequency: an indicator of human workload // Ergonomics. V. 48. No. 15. P.
1770-1792.

Madsen C., Nafstad P. 2006. Associations between environmental exposure and
blood pressure among participans in the Oslo Health Study (HUBRO) // Eur. J.
Epidemiol. 2006. V. 21. No. 7. P. 485-491.

Ren C., O Neill M.S., Park S.K., Sparrow D., Vokonas P., Schwartz J. 2011.
Ambient temperature, air pollution, and heart rate variability in an aging
population // Am. J. Epidemiol. V. 173. No. 9. P. 1013-1021.

Stebel J., Sinz R. 1970. Periodische Reaktionszeitschwankungen beim Menschen //
Naturwissenschaften. V. 57. H. 10. S. 501-509.

Thelle D.S., Forde O.H., Try K., Lehmann E.H. 1976. The Tromsgo heart study.
Methods and main results of the cross-sectional study // Acta Med. Scand. V.
200. P. 107-118.

Umemiya N. 2006. Seasonal variations of physiological characteristics and thermal
sensation under identical thermal conditions // J. Physiol. Anthropol. 2006. V.
25. No. 1. P. 29-39.

- 38 -



Cononun O.I'. TomoBas muHamMuKa (GYHKIIMOHATBHBIX MTOKa3aTeel y xutenen cesepa / 0.
Cononun, A.JI. Mapkos, E.P. boiiko // Bectn. TBI'Y. Cep.: bruonorus u sxonorus. 2015. Ne 3.
C. 27-39.

-39-



