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Peslome

C nomouubio UK-TenroBuaeHus o6caesoBaH 31 pebeHok
B BOo3pacTe 4-7 AeT C ABYMSA CNACTHMYECKUMHN (pOPMAMH
ALLM (G80.1 n G80.2) c 1-# u 2-i cTeneHbio HaPYLLUEHUA ABH-
raTeAbHbIX GOyHKLMI ypoBHel no GMFCS. BnepBbie A€ TaAbHO
ONMUCAaHbl pacnpeAeAeHne TemnepaTyp Ha KOHEYHOCTAX
U ero AMHOMMKQA B OTBET HA AO3MPOBAHHYIO ABUTATEAbHYIO HA-
rpy3Ky HO CACTHYHbIE FPYNMbI MbILLL. AAS rPYNNbI NALUEHTOB
C reMmMnape3om XapakTepHbl ACUMMETPHH TEMNEPATYPbI
HA KOHEYHOCTSAX, CBA3AHHbIE CO CTOPOHHOCTbIO MOPAXEHMS,
a AAM TPYNbl C AMNAErMen — MHBEPCUA HOPMAABHOTO MPOK-
CUMAAbHO-AMCTAABHOIO IPAAMEHTA, HaMBOAEEe BbIPAXKEHHAS
B CETMEHTAX FTOAEHb / CTOMNA U MA€YO / NpeANAeYbe M MEHEE —
npeaAnAeybe / KUCTb, K JHOMAAbHO BbICOKMI Nependa Temne-
PATyp HQ CIMHE MEXAY FPYAHBIM M MOSCHNUYHBIM OTAEAOMM.
YMepeHHas couzmndeckas Harpy3Ka BeAeT K KOHTPACTUPOBA-
HMIO TEPMOAHOMAAMI 3a CHET AOMOAHUTEALHOTO CHMXKEHMSA
Temneparypsbl B NPOEKLMU CTPAAQIOLLMX MbILLILL M YCHAEHUA
NAaTOAOrMYE€CKMX MPH3HAKOB. 3HOHUE O TEPMOPEAKLMAX
KOXKHbIX MOKPOBOB B NPOEKLMM ITUX MbILLL, B OTBET HA Ha-
rpy304Hble Npo6bl OTKPbIBAET MOTEHLMAAbHYIO BOSMOXXHOCTb
AASl UICMIOAb3OBAHMS METOA B OLLEHKE PE3YAbTATOB A€4YEHMS
u peabuauTauum naumeHToBs c AL,

KatoueBble CAOBQ: A@TCKMH LiepeBpaAbHbIN NAPAANY, FeMU-
napes, AUNAEr1s, TeNAOBMAEHHE.

Summary

31 children at the age of 4-7 years with two spastic forms of
cerebral palsy (G80.1 and G80.2) with the degree of motor
dysfunction of levels 1 and 2 according to GMFCS were
examined using IR thermal imaging. For the first time, the
temperature distribution on the limbs and its dynamics in
response to the dosed motor load on the spastic muscle
groups are described in detail. For the group of patients
with hemiparesis characterized by asymmetry of tem-
perature on the limbs associated with the side ofthe lesion,
and for the group with diplegia — the inversion of the
normal proximal-distal gradient, most pronounced in the
segments of the shin / foot and shoulder / forearm and less
in the forearm / wrist, and abnormally high temperature
difference on the back between the thoracic and lumbar
regions. Moderate physical activity leads to the enhance-
ment of thermal anomalies due to the additional reduction
of the temperature in the projection of the affected muscles
and strengthen the pathological symptoms. Knowledge
of the skin thermal reactions in the projection of these
muscles in response to motor tests opens up a potential
opportunity to use the method in assessing the results of
treatment and rehabilitation of patients with cerebral palsy.

Key words: cerebral palsy, hemiparesis, diplegia, ther-
mal imaging.

Beenenne

JeTckuii epedpaibHbIi napannd
(JILIIT) m3BecTeH Kak «rpynia cTabuiib-
HBIX HapyUIeHUH Pa3BUTHS MOTOPUKHU
1 TIOJ/ICPKaHus 1036l BEILYIIHUX K JBU-
rarteibHBIM JiedexTam, 00yCIOBIEHHBIM
HETPOTrPECCHPYIOIIUM OBPEXICHHEM
" (MIM) aHOMaJIMel pa3BUBAIOILETIOCS
TOJIOBHOTO MO3I'a Y TIOJIa MJIM HOBOPOX-
neHHoro pederkay [1]. OH npeicTaBieH
Pa3INYHBIMUA CHMIITOMAaMH, KOTOPBIE
MOTYT 3aTparuBaTh HECKOJIBKO (DYHKIIN-
OHAJIBHBIX CUCTEM: PE€Ub, BOCIPHUSTHE,
MOTOpPHBIE U KOTHUTHBHBIC (DyHKITUH,
SMOLMOHAJIBHO-BOJIEBYIO Cepy, mo-
BeJICHUECKHE 0COOeHHOCTH. BiusiHne
JUII Ha HEPBHO-MBILIEYHYIO CUCTEMY

XapaKTepU3yeTcsi CIaCTUYHOCTbHIO, KOH-
TpakTypaMu, OOJICBBIMU CUHAPOMAMHU,
MBIIICYHOH CIA00CTRIO U MOTEPEi H30U-
PaTeIbHOCTH JBIKCHUMA, HAPYIIICHUEM
MIO3HOTO KOHTPOJIS, TIATTEpHA U OaaHca
JBIKeHUA. OrpaHudeHus QU3NIeCKOn
aKTHBHOCTH MOTYT JIOTIOTHSATHCS KOTHU-
TUBHBIMH ¥ CCHCOPHBIMU HAPYIIICHUSMH,
SMWICTICHEH, YTO OOYCIOBIUBACT CHH-
JKEHUE CIIOCOOHOCTH peOeHKa K caMo-
00CITy)KUBaHUIO, 33JICPIKKY IICUXUYC-
CKOT'0 pa3BUTHS U collMaiu3auuu [2].
IMupoxkas pacnpoctpanenHocTs JLIT
B mupe [3] u B Poccun [1] (2,0-3,6 ciry-
yas Ha | TeICAYY JeTeii) 00yCIIOBIHBACT
BBICOKYIO COI[MAJIbBHYIO 3HAYUMOCTb 3a-
OoneBaHus.

MPT u GumomexaHUYECKHE H3MEpe-
HUS KaK MHCTPYMEHTBI HCCIIEIOBAHUS
npu JUIT noMUHUPYIOT B IUTEPATY-
pe [4, 5], oagHako U Ipyrue MeToibl
MIPEIOCTABIISIOT BYKHBIC PE3YIIBTATHI.
OnHUM W3 TaKUX MEPCIEKTHUBHBIX IO/
XOZIOB SIBJISIETCS] U3MEPEHHE KOXKHOM
TEMIIEPaTyphl, B TOM YHCIIE C TOMOIBIO
nndpaxpacroro (MK) TeroBuaenns.

Hcnonb3oBaHue TEIIOBUICHUS J10-
Ka3aJIo CBOIO IIEPCIEKTHBHOCTH B HCCIIe-
JIOBaHHSIX Y HEBPOJIOTMYECKHUX OOJILHBIX
C IIMPOKHUM CIIEKTPOM TSDKEJIBIX ABHIa-
TEeNbHBIX HapylIeHui. Hanpasnenns uc-
CJIEZIOBAHMI JIeKaT B TUIOCKOCTSIX JHa-
THOCTHKH, OLIEHKN (D)YHKLIMOHAIBHOTO
COCTOSIHUS ¥ BETETaTUBHOM PETyISsLIUH,
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MIPOTHO3a U OLICHKHU 3(P(EKTHBHOCTHU pea-
OWITUTAIIMOHHOTO MPOIIEeCcCa, IIOCTPOCHUS
CHCTEM KOHTPOJIS (DYHKIIUH, KOMMYHHKA-
[IUY ¥ PEIICHUS MHBIX MPOOIIeM, CBsI3aH-
HBIX C JaHHOM matonorueil. Hecmorps
HA TO YTO MBI PACCMATPUBACM JUATHOCTH-
YECKHE MPHIOKCHUS TCTUIOBUICHUS
npu LI, Henb3s1 HE OTMETUTD TaKXKe
ycneHoe pazsutue MK-texHonoruii aist
pelIeHuss KOMMYHUKATHBHBIX MPOOIeM
OONBHBIX TSKEIBIMA (DOPMaMU HEBPO-
JIOTUYECKUX paccTpoicTs [6—8].
HanexHocTb TemnoBuieHuUs! B OLICHKE
TeMIeparypsl TOBEPXHOCTH Tela ObLIa
U3y4YcHA BO MHOTHX paboTaX y 3M0POBBIX
moneit. [TokazaHo, 4To MeTox obnagaer
BBICOKOH 4yBCTBHTEIILHOCTEIO, B TOM YHIC-
JIe TIPY M3MEPEHUAX Ha KUCTH, MPEATLIC-
Ybe, IUIeue, Oeape, TOICHH U CTOIIe, IIPU
9TOM BHYTPHUKIIACCOBBIH KOA(DUIIHMECHT
xoppemnsiyu (ICC) nocturaer 0,97 [9].
Bocnpon3BoguMoCTh TEIIOBU3UOHHBIX
M3MEpPEHHH Y 310POBbIX JIFOIEH BapbUpyeT
OT HU3KOW Ha KOHYHMKAX MAJBIEB JI0 YMe-
PEHHO BBICOKOI Ha TYJIOBHILIE CO CPEAHUM
ICC0.,47 [10]. JauHble psiaa uccieno-
BaHHH MPOJAEMOHCTPUPOBATH MCHBIITYIO
BapralbeIbHOCTh PETHOHABHBIX TEMIIC-
paTyp ¥ TEMIICPaTypPHOTO MPOKCHMATEHO-
nucransHoro rpaguenta (I y nereit
10 CPABHEHUIO CO B3POCIBIMU, YTO MOKET
MIPU/IATh MTOBBIIICHHYIO TOYHOCTH TEILIO-
BHU3HMOHHOM TUArHOCTHKE MPH PUMEHE-
HUU €€ B IMEAUATPHYCCKON TOMYIISIHH
[11, 12]. Pa3paboTaHHBIC K HACTOSIIEMY
Bpemenu MK-texHomorum 1ist uccnenoba-
HUSI IAIMCHTOB C JIBUTATCIEHBIME HAPY-
IICHUSIMH 10 CyMME JTAHHBIX Pa3HBIX HUC-
CIICZIOBAHUH MTOKA3aJTH YYBCTBUTEIBHOCTh
ot 65 110 99 % u cenUpUIHOCTH OT 35
10 95% [13—15 u np.], B OOMBIIUHCTBE
paboT yKa3aHbl 3HAYCHUS B THANIA30HAX
90-95 u 70-80% coOTBETCTBEHHO. JTO
JICNIACT TEIUIOBUJICHHE TIPHUBIICKATEITHBIM
Ha ()OHE TTOJTHOM OE30IIaCHOCTH, HCUHBA-
3UBHOCTH MCCIICIOBAHUI, TIPOCTOTHI U OBI-
CTPOTHI IOJTyYCHHS IIEPBUYHBIX TAHHBIX.
D(H(HEKTUBHOCTD TEIUIOBHICHUS KaK
MeToa PyHKIIMOHATIBHON THarHOCTUKH
MHOTOKPAaTHO JI0Ka3aHa U 000CHOBaHA
BO MHOTHX OOJIACTSIX MEIHUIIUHEI, IO~
TBEpKJICHA €T0 BHICOKas HHPOPMATHB-
HOCTB U JJIsl MOHUTOPUHTA (DH3UOJIOTHYC-
CKHX (DYHKIUH M KOPPEKTUPOBKH TEPAIICB-
TUYECKUX Bo3neicTBuil [16]. M3yuenue
TaTTepHA ¥ TMHAMUKHU TEMITepaTyp Ha Mo-
BEPXHOCTH KOKHBIX TIOKPOBOB MO3BOJISIET
MTOJTy4aTh BaKHBIC JIAHHBIC O KOHTYpax

TepMOPEryasauu B opranusme [17]
U MOXKET ITOMOYb B yCTAHOBJIGHUH CBSI-
31 MEX/y HapyLIEHHSIMU BEI€TaTUBHON
PETYISIINY 1 JIOKATM3alue U CTETICHBIO
HOBPEXAEHNUS CTPYKTYp TOJIOBHOTO MO3Ta,
MMEIOIIHUX OTHOIICHHE K JIBUTaTEIIbHBIM
¢ysaKIMAM y 60mbHBIX ¢ LI
Cy1ecTByeT BbICOKas KOppesnus
MEXJTy pacipesieleHeM TEIIOBbIX MoMeH
(TepmonarTepHOM) Ha 00EHUX CTOPOHAX
tena. J{ns psiga 3aboneBaHuii ¢ 1BUTA-
TEeNbHBIMU HapyIIEHUSAMHU 1iepeOpalibHO-
0 TeHe3a OTMe4eH (PeHOMEH CHIDKCHUS
TEMIIEpaTyphl Ha CTOPOHE OPAXKEHUSL:
Ipu uHCyasTe [ 18], MynsTUCHCTEMHON
arpodun [19], 6one3nu [Tapkuncona [20]
n npyrux. Tak, y mozneii ¢ mociencraus-
MU MHCYJIbTA BHE 3aBUCHMOCTH OT BO3-
pacra, MHAEKCAa Macchl Tejla U BpEMEHN
I0CJIe KPOBOMBIUSHUS HAONIOnaeTCs
Oosiee HU3Kas TEMIIEpaTypa Ha HapeTu-
YeCKOHM CTOpOHE, 0COOCHHO Ha Horax [21].
B. Karaszewski ¢ coaBr. [22] moka3anu,
YTO y NALMEHTOB KaK B OCTPOM, Tak
U B IIOJIOCTPOM CTAAMSIX TI0CIIE MHCYIIBTa
JMHAMMKa 3HaYeHUH TepMOACUMMETPHN
MIPUTOJTHA JUTE MOHUTOPHUHTA 3P EKTHB-
HOCTH BO3ACHCTBHI Ha 00€ CTOPOHBI
TeJNa W, cJIel0BaTeNbHO, 1IeIbI0 peadbu-
JUTAIHOHHBIX MEPONPUATHI MOXET
SIBJISITHCS! YITyYIIEHHE CHMMETPHIHOCTH
pacmpeneneHus remneparyp. Ddexra
cHWKeHHs Tepmoacummerpui (TA) y ma-
LUEHTOB B OTJAJICHHOM IEPHOJE MOCIIe
MHCYJIBTA CMOIVIN JOOUTBCS C TIOMOIIBIO
TEXHOJIOTHH BUPTYAJIbHOH peabHOCTH,
BKJIFOYCHHBIX B PEaOWINTALIMOHHBIH KOM-
iekc [23]. ABTOpBI NOKa3alH, 4To yiryd-
MICHUE CHMMETPHYHOCTU TEMIIEPATYPHOTO
pacnpesneneHus Ha KOHEUHOCTSX MOJI0-
KUTEIBHO KOPPEIHPYET C YIydIlIeHUEM
(DYHKIMOHAIBHBIX XapaKTEPUCTHK TeJa,
B YaCTHOCTH (DyHKIMH OanaHca, U SBIIs-
€TCsl MOJIE3HBIM HHINKATOPOM 3 eKTHB-
HOCTH peaOMITNTallIOHHBIX BO3/ICHCTBUH.
W3BecTHO, YTO NpH pa3nu4HbIX (op-
max JILIT HaGnromaeTcs MUpOKHi CIEKTp
AQHOMaNUi BereTaTUBHOW perymsuuu [24],
B TOM YHUCJIE KOPPETUPYIOIUX C MaTTep-
HOM HapyILLIEHUH MBIIIEYHOIO ToHyca [25].
[puBoAMMBIE B JIMTEPATyPE PE3YIIBTATHI
HOATBEPKAAIOT, YTO CYILECTBYET CIIOKHAS
CBSI3b MEXTy XapaKTepHCTHKaMHU nepude-
PHUYECKOTO KPOBOOOPAIICHHUS B BEPXHUX
Y HIDKHHX KOHEYHOCTSIX ¥ UX JIBHTaTeNbHbI-
Mu QyHKImsME [26]. B gacTHOCTH, M3y4eHO
BIMSIHKE Ha nepudepnyeckoe KpoBooOpa-
IEHHE N3MEHEHHBIX MOZIETIEH MBIIIEYHON

AKTHBAIMH B BUJIE 00JIce BEICOKOM U 3aBU-
CHMOM OT CTETIEHU CIIACTUYHOCTHU MBI
4acTOThI OTHOBPEMEHHBIX COKpAIIEHUI
aroHKCTOB M aHTaroHUCTOB [27]. 3yueHue
JIBYCTOPOHHETO BIIMSHUS IBUTATEIbHBIX
HApPYIICHUH W BETeTaTHBHBIX (YHKIHA
B&XHO, B TOM YHCIIE, I pa3pabOTKu pe-
A0WIINTAIIMOHHBIX TEXHOIOTHI JICUCHUS
C IPMEHCHHUEM OMOJIOTHICCKON 00paTHON
CBSI3U U BCIIOMOT'aTeNbHBIX TEXHOJIOT Ui
KOMMYHUKALIUHY C aluenTamu [28].

TennmoBuaeHwe OBLTO UCTIOIH30BAHO
JUTSL OCHKH CTENEHU CIIAaCTUYHOCTH OT-
JIeIbHO B3SITOM MBI B TIPOLIECCE €€
pabotsl [29]: aBTOpHI MOKA3aJIH, YTO IO~
BBIILICHHBIN TOHYC MBIIIILIbI, HAXOALIEHCs
B COCTOSIHUH CITACTUYHOCTH, MOXKET Ipe-
ISITCTBOBATH BOCCTAHOBJIEHUIO KPOBOTOKA
MOCJIE COKPALIEHHUS, YBEIUYUBAs IPOJOJI-
JKHUTEIBHOCTD MBIIICYHOTO PACCIa0IeHUs
Y HapyIIasi BOCCTAHOBJICHHE KPOBOOOparIie-
HHS B HEH, U3-3a YEro OHa TepsieT Ornome-
XaHWYECKYI0 3 dhekTnBHOCTh. Hapacranie
ACUMMETPUYHOCTH TEPMOINATTEPHA TYJIOBHU-
111a TI0CJIe ABUTaTeIbHON HAarpy3Ky 3a cuer
CHWJKEHHMS TEMIIEpaTypbl Ha CTOPOHE [aTo-
J0ruu 3aQUKCHPOBAHO Y TIAIMCHTA C TEMH-
wiernedt [30]. O cHkeHHO TemmepaType
KOHEYHOCTEH, 0COOCHHO UX JIUCTATBHBIX
OTJIETIOB, Y JIETCH C TSHKEIBIMU (popMaMu
JIBUTATCILHBIX HAPYIICHUH COOOIAIOT
MHorue uccienonarenu [31-33]. Brickaza-
HO TIPEIIONIOKEHIE, YTO TIeprpepruIecKast
TUIIOTEPMHUSI Y TOM KaTeropuu naiyeH-
TOB SIBJISICTCS CJICACTBUEM JIC(PUINTA [ICH-
TPAITBHOTO KOHTPOJISI HaJl OATAHCOM MEXKTY
CUMIIAaTUYECKOM U MapacUMIIaTHUECKOM
AKTUBHOCTbIO, YTO U3BECTHO KaK AUCABTO-
HoMus (dysautonomias) [34]. Tlockonbky
oonee 80% nereit ¢ JILIIT nmerot ciactid-
HOCTh HA HECKOJBKUX (DYHKIIMOHATBHBIX
YPOBHSX (HAIIPUMEP, B MBIIIIAX TOJICHEH,
CrHOAaTeNAX KOJICHHBIX B Ta300€IPECHHBIX
CyCTaBOB, B BEpXHUX KOHEUHOCTSX) [35],
MaHOPAMHOCTb TEIUIOBUJICHUS HAPAY
¢ OE3BPETHOCTBIO U BBICOKOH HH(OPMATHB-
HOCTBIO IPEAOCTABIISIET UCCIEA0BATENSAM
JIOTIOJIHUTENbHBIE BO3MOXHOCTH KaK JJIs
JIMATHOCTHKH, TAK ¥ MOHUTOPHHTA JICYCHHS
9TOM MaTOJOTHH.

YCTaHOBIIEHO, UTO ISl PETYISIUU
TEMIIePaTypbl KOHEYHOCTEH Y OOTBHBIX
¢ JILIII BakHOE 3HAUEHHE UMEET OOLIHIA
ypoBeHb MoOmiIEHOCTH. B padote [36]
TecTUpoBaHue B3pocibix Jul ¢ JLII
C X0JIOZI0BOW Mpo0Ooii Temneparypoi
12 °C nokazano, 4T0 y HUX 3HaUHUTENb-
HO HIKE CTETNEHb U CKOPOCTh PETYIUPO-
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BaHMs nepudepruieckoil Temrneparypsl,
YeM Y 300POBBIX UCIIBITYEMBIX, a TAKXKE
Ha IIOPaYKCHHOH CTOPOHE 10 CPABHEHUIO
¢ cuMMeTpHuHON. OHAKO Koppesinuil
CKOPOCTH COTPEBAHMS C 00BEMOM MBIIIIT
WY MIX CHIION 0OHapy>keHo He ObLi0. 3a-
CITy’)KUBaeT BHUMaHHA (akT, 4yTo U3 22
MAIMEHTOB BBEIOOPKH ofHAa TpeTh (7 de-
JIOBEK) ITOKa3aJIil HOpMaJbHbIE NCXO/I-
HBIE XapaKTePUCTUKN TEpPMOIIATTEPHA,
U POOJIEeMBI ¢ epudepUIecKoi Tep-
MOpETryJsiyeil ObIIIN BBISBICHBI TOJIBKO
XOJIOIOBOH TIPOOOH.

Merononorus oreHK! 3pGeKTHBHOCTH
PpeadHITMTAIOHHBIX MEPOTIPHSTHH y Mally-
entoB ¢ JIII1 ¢ momoIipto TerIoBUICHHS
pa3pabarbIBanach psiioM HCCIeI0BaTENEH.
Tak, B pabote [37] mpu UCCIEI0BaHAM TEP-
MOpETYISATOPHBIX 3Q(HEKTOB Y HalEeHTOB
¢ JUIT mpu Bo3aeCTBUU HU3KOUHTEH-
CHBHOH JIa3epHOM Tepaluu 3aperucTpH-
POBaJIM TPH BapHaHTa TEMIIEPaTypPHbIX
peakuuii Ha KOHEYHOCTSIX: IOHMKEHHE
Temieparypsl (n = 6), 6e3 n3meHeHui (n =
23) 1 noBbILIEHUE TeMIepatypsl (n = 36),
TIPH 3TOM CHIDKEHHE OOHapY>KEHO Y Taly-
€HTOB C YMEPEHHOH U TSHKEJION CTEIEHBIO
JUII. Kak npaBmito, 6ornee TsDKEIon Juc-
(YHKIIMH BEpXHUX KOHEYHOCTEH COOT-
BETCTBOBAJIM OoJiee HU3KHE TeMIIEpaTyphl
KOXH J10 00y4eHHs U Oonee 3aMeTHOE
TIOBBILICHHUE TTOCIIE OOy UeHHSI.

Wzyuensl 3¢ deKTbl peadrInuTaum
nereit ¢ JALII ¢ nomomipto unmnorepa-
nuu [38]. IIpu peructpaunu temnepa-
TYpBI KOKH Ha HIPKHUX KOHEUYHOCTSIX
JI0 Y TI0CJIe OJHOKPATHOTO CeaHca HII-
ToTepanuy HalJoIaIn yCTOHYMBOE 110~

TEIUICHHUE 3aJIHCH TOBEPXHOCTH Oeep
B 00JIaCTH HETTOCPEICTBCHHOTO KOHTAKTa
¢ TenoM Jtomaay. [okazano Taxke, 4To
CUMYJISIIHS 9TOM METOIUKHU peadrinra-
LMY C UCIIOJIb30BAHUEM MEXaHHUUYECKOTO
cellTa CriocOOHA BBI3BIBATH 3aMETHOE CHH-
JKEHHE TEMIIEPaTypbl HE TOJIBKO Mapalii3o-
BaHHOI KOHEYHOCTH, HO U 310POBOM HOTU
(TIpu OTHOCTOPOHHEH CHACTHKE). DTOT
OCTPHIi Ba30KOHCTPUKTOPHEIH 3 ekt
(hU3MYECKUX YIIPAKHEHUH MTPOUCXOIHIT
Ha OHE UCXOTHO CHIIKCHHOW TeMIiepa-
TypbI Ha OOJIEHOH CTOpOHE IO CpaBHE-
Huto co 310poBoit Ha 1 °C [39]. Aropsl
CZieNialId BBIBOJI O CIIOPHOM TOJIE3HOCTH
JIe4eOHOW BEpPXOBOM €31TbI IS ICTCH-HH-
BaJIUJIOB.

U3 BBIIIEN3I0KCHHBIX (DAKTOB, TIPHU-
BOJMMBIX B JOCTYITHBIX HaM paboTax,
OUYEBUHA HEJAOCTATOUHAs JETaIbHOCTh
OIKCAaHUN TeMIIEPaTypHOro pacmpeselie-
HUS Ha KOXKHBIX TTIOKPOBax y JIETel B 3a-
BHCHMOCTH OT HO30JIOTHICCKUX PopM
JLII, Mmexanu3msl (pOpMUpPOBaHUS T1aTO-
JIOTUYECKUX TEPMOINATTEPHOB NPH Pa3HOM
CTETEHU JIBUTATeIbHBIX HApYIIEHUH BbI-
3bIBAIOT 3aTPYAHEHHUS Y HCCIIeIOBaTENEH,
a JIaHHBIC, TTOTYYCHHBIC HAa HEOOIBIITIX
MIECTPBIX BRIOOPKAX Pa3HOBO3PACTHBIX
MAIMEHTOB, MOTYT OBITh TPOTHBOPEYHBEIL.
Bce 310 00yCIIOBIMBACT aKTyaIbHOCTh
COBEPIICHCTBOBAHUS METOAOIOIHUECKUX
MIOJIXOJIOB B TEIUIOBU3UOHHBIX UCCIIEN0-
Banusix JUII y nereit 11t moBbIILIEHUS
3¢ HEeKTHBHOCTH TUATHOCTHKH U JICICHUS
atoit maronoruu [40, 41]. Ha ocHoBanuu
9TOTO MPOBEICH MOUCK 0OBEKTHBHBIX
TEIUIOBU3HOHHBIX MapKEPOB (YHKIIHO-

ID naunenta  MoAa  Bospact AuarHo3  GMFCS CropoHa napesa D nauueHTa Moa
101 X 15) G80.2 2 Mpasas 104 M
102 M [ G80.2 2 Mpasas 107 M
103 X 6 G80.2 1 Aesas (Tpunapes) 110 M
105 M 7 G80.2 1 Mpasas (H/k) 112 X
106 M 7 G80.2 1 Aesas 115 X
108 M 4 G80.2 2 Mpasas 116 M
109 M 4 G80.2 2 Mpasas (H/k) 17 M
113 M 5 G80.2 2 Mpasas 19 M
114 M 5 G80.2 2 Aesag 121 M
18 M 5 G80.2 2 Mpasas 122 X
120 M 9 G80.2 2 Aesas 125 M
123 X 5 G80.2 1 Mpasas (H/k) 127 M
124 X 6 G80.2 1 AeBas 128 M
131 M 6 G80.2 2 Aesas 129 X

130 M
111 M
126 M

HaJIbHOTO COCTOSIHHS TOPAKEHHBIX IPYTII
MBIIII] B 3aBUCUMOCTH OT CTEIIEHU BO-
BJICUCHHMSI B MATOJIOTUYECKUI IpoLece
MEXaHH3MOB PETyJISIIIY nepudepude-
CKOTO KpOBOOOpaIeHHs TTeprepUIeCKIX
3BEHBEB TEPMOPETYISATOPHON CUCTEMBI
JUISL TOCJIEYIOIIETO UCTIONB30BAHUSI 3THUX
JTAHHBIX C IETBI0 KOPPEKTUPOBKHU peadu-
JIUTALIMOHHBIX Bo3zieiicTBUI. MBI Iipenno-
JIOXKUJIH, YTO [PU JJUTEIBHO CYIIECTBYIO-
mux, cBorcTBeHHbIX JILIT HapymeHuax
CNIACTUYECKOTO XapaKTepa B ABUTATENbHOM
coepe, UK-u3nmydeHue ot cTpagaromnmx
TPYIII MBI OYAET CHIKCHO, a PEaKIus
MX Ha Harpy3Ky U3MEHEHa [0 CPaBHEHHIO
C peakuuei 310pOBbIX MBIIIL.

Leab padoTsI: Hcciaen0BaHUE CTALH-
OHApHOTO paclpeeICHHs TEIUIOBBIX
1oJIcii Ha MOBEPXHOCTH TeJla U UX JTU-
HaMHKH [10CJIe yMEpeHHO! (pu3nyeckoi
Harpy3KkH y AeTel CO ClacTHYeCKUMH

dbopmamu JILIIT.

MeTtoauka noJy4eHus
W aHAJIN3a TaHHBIX

Buibopka

B uccnenosanue BxmroueHs! 31 na-
uuent ¢ JILUII B Bo3pacte 4—7 net (cpen-
Huii Bo3pact 5,40 + 1,05 roga), npenmy-
IIECTBEHHO MY>KcKoro 1ona (n = 23). [lu-
arHo3 ObUT YCTAHOBJICH B COOTBETCTBHU
¢ MKB-10. Cpenu nanuentoB y 17 nereit
OoTMeJaJIach CriacTU4ecKas JTUILIETHs
(G80.1); y 14 manueHTOB — reMuILIe-
rudeckas popma (G80.2): neBocTopoH-
HUM remunape3 — y 6, IpaBOCTOPOH-
HUH — y 8 yenosek (Tadu. 1). Bee netn

Tabanua 1
XapakTepucTnka Bbi6opku naumeHTos ¢ ALLN
Bospact  AuarHos GMFCS  CrtopoHa napesa
7 G80.1 2 Avnaerns
6 G80.1 3 Avnaerns
4 G80.1 2 Avnaerns
5 G80.1 2 Avnaerms
5 G80.1 2 Annaerms
6 G80.1 2 Avnaerns
S G80.1 3 Avnaerns
6 G80.1 2 Avnaerns
S G80.1 2 Avnaerus
4 G80.1 2 Avnaerns
6 G80.1 1 Avnaerns
7 G80.1 1 Avnaerns
5 G80.1 2 Avnaerng
7 G80.1 2 Avnaerns
7 G80.1 2 Avnaerns
4 G80.1 2 Avnaerna
7 G80.1 2 Avnaerns
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MPOXOANIIN MEPBUYHOE 00CIIeIOBaHNUE,
BKJTIOYAsi TCIUIOBUIICHHE, B YHUBEPCH-
TETCKOU KIMHKKe [IpUBOIKCKOTO UC-
CJIeIOBATENILCKOTO MEUIIHHCKOTO YHHU-
Bepcureta B 2017 rony. Mccnenoanue
OBLTO OTOOPEHO JIOKATBHBIM STHYCCKUM
KOMHUTETOM YHUBEpCUTETa (TIPOTOKOI
Ne 4 01 29.03.2017).

Ilpomoxkon u memoouka coopa OaHHBIX

TennoBU3HOHHBIE U3MEPEHHUS IIPOBO-
JJIM ¢ TOMO1IbIO0 TerutoBu3opa Thermo
Tracer TH-9100 (NEC, fInonus), criek-
TpalbHBIM Auana3oH — 8—14 MkMm
(LWIR), uyBcTBUTENBEHOCTS — 0,025—
0,030 °C, morpemmocts — *1 %, opmar
HK-matpuner — 320 x 240 nukcenei.
[Iporpammuoe obecrieuenune: Goratec
Thermography Studio (GTS5.1.1.011).

[Ipumenena pa3paboraHHasi HAMH
MeTojosorusa auHamuueckoro MK-
KapTUPOBaHMA KOXKHBIX IOKPOBOB [17].
INanpenTam NpoBOAMIN TEMIIEPATYPHYIO
aJIanTannio ¢ OOHaKEHHBIMU KOKHBIMA
MIOKPOBaMU TYJIOBHILA U KOHEUHOCTEH
B MOJIOKEHUU CUiA B TeueHue 10 MuHyT
IIPU TEMIIEPAType OKPYKAIOLIEN Cpeibl
22+2°C.

Metonvka BKIItO4ana AByKpaTHYIo,
JI0 U MOCJIe ABUTAaTEIbHON HArpy3KH,
peructpauuio TepMokapt kaxaoii ROI

0
D
L
nL
285
0
dd
g
182

T r 1 rrrr—

310
T

350

o

=

o
20
0
50
20
210

5
b
*®0

23
A
g
=3
@y
%2

PyKH Hapy:KHa4 IOBEPXHOCTh

(regions of interest — oOnacTu u3Mepe-
HUI1), TOCTYIHBIX 00CIIEIOBaHHUIO B 3a-
BHUCHMOCTH OT COCTOSIHHS U TTOBEJICHUS
pebenka. B kagecTBe QyHKIMOHATBHON
Harpy3KH CIIy>KWJI KOMIUIEKC Onomexa-
HUYECKUX N3MEPEHHUH, TPOBOIMBILIIXCS
BO BCEX IpyIIIax JeTel (BKIro4as rpyr-
Iy HOPMBI) 10 CTaHAaPTHOMY TIPOTOKOJTY
B TeUeHHE NpUOIU3UTENEHO 30 MUHYT:
xo/1p0a B CBOOOZHOM TEMIIE Ha CHCTe-
me Walkway (Tec-Scan, CILIA), 3arem
Ha CHCTEME BHICOaHAIIN3a JABIKEHNH Simi
Aktisys (I'epmanms), crabusorpagpudeckoe
HcclieloBaHne Ha ctabuioruiargopme
ST-150 (Poccust), BBIITOTHEHUE TTOOYE-
PEAHO KaXKI0M PYKOM TecTa ¢ KOJBIILIKAMH
u nessthio orBeperisivu (Nine-Hole Peg
Test, 9-HPT). Orenka AMHAMUKH KOXXHOTO
KpoBoTOKa B uccnegyeMsix ROI Ha sTanmax
«J10 ¥ TIOCJIe» aHAJIOTMYHA TOJIXO/LY, OpPH-
SHTUPOBAHHOMY Ha IPUMEHEHHE CTaH/Aap-
THU3UPOBAHHOH JIBUTaTEJILHON HATrpy3KH
Ha CMIACTUYHBIC TPYIIIBI MBIIIL, PEA-
JIOXeHHOMY B pabotax [30, 42].

Jokanuzayus ROI u npocmpancmeo
AHATTUUPYEMBIX HMEMNEPANYPHBIX
NpU3HAKo6

TennoBU3HOHHBIE U3MEPEHHS IPOH3-
Boquiu B 67 ROI: B 13 ROI Ha TynoBu-
mie, 15 napax ROI Ha HIKHUX KOHEYHO-

Horwu caan

)

PyKH BHYTPEHHAA IOBEPXHOCTH

crax 1 8 mapax ROI Ha BepxHUX KOHeU-
HOCT:IX, B 4 mapax ROI Ha nure (puc. 1).
[Ipu HEOOXOAMMOCTH AOMIOTHUTEIIEHO
MPUIETHFHO 00CIISOBATH MATBIBI KO-
HEYHOCTEH, IEPETHIOI0 TOBEPXHOCTH
men (TIPOSKIUS IUTOBUIHOM KeTe3bl).

Tynosuuge: mopc (nepedusis nogepx-
Hocmy). Temrieparypa B IPOEKIMU IPy-
nmuHbl, TA B IpoeKnuu OONBIIUX TPYI-
HBIX MBI, IepeIHEH OPIOIIHON CTCHKH,
HAIKITIOYMYHON 00JIACTH CIICBA U CIIPaBa.
Hanuume noKkanbHBIX TEPMOAHOMAITHIA.

Tynosuwe: cnuna. TA napasepre-
OpaybHBIX 00JIACTEH OT MIEWHOTO 0 MO0-
SICHHYHO-KPECTIIOBOTO OTJIEJIa ClIeBa
H CIIpaBa, TPAIMCHT WHTETPAIbHBIX
TEeMITepaTyp «TPYIHON OTIEN — IOsC-
HUYHBIA oTne». Haamaue moKambHBIX
TEPMOAHOMAJIHUH.

Bepxnue xoneunocmu: mulivHas
(HapyoicHast) u 1a00HHAs (6HYMPEHHss)
nogepxnocmu. TA 1uied cniepeau u c3a-
M, KUCTEH (MHTETPaTbHO THUIbHAS WITH
JaOHHAsT CTOPOHA, UCKITFOYast TaJIbIIb),
00J1aCTH JTy4e3arsiCTHOTO CyCTaBa, Cpea-
Helt Tpetu npeamedunit. ITAT mexay
IJICYOM U TPEAIUICYbEM, TUICUOM U KH-
CTBIO, MPENIUICYHEM U KHCTBIO, THUIOM
KHCTH ¥ nanblamu. Hamndne aHoManb-

HBIX TEPMOITATTEPHOB Ha OTIEIBHBIX
najablax KUCTEH.
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TTodoImBE cTOM

PucyHok 1. ROl (0B6AQCTH MHTEPECA) AAT TE-
MAOBU3MOHHBIX M3MEPEHUI Y AeTel ¢ ALLM
(Manab4mk, ID naunenta 114, 5 AeT, AMarHos
«ALLN, AeBOCTOPOHHUI remunapesn [G80.2], 2
B6aAAa no wkaae GMFCS).

e-mail: medalfavit@mail.ru
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Huoicnue xoneunocmu: nepeonss no-
sepxnocmy. TA niepeHel TOBEPXHOCTH
Oexep, 00IacTH KOJCHHBIX U TOJICHO-
CTOIHBIX CYCTaBOB, IIEpeIHEH MOBEPX-
Hoctu roieHelt (2 ROI: nepenne-Hapyx-
Hasl U TIepe/IHe-BHYTPEHHS), TBUILHOM
TTOBEPXHOCTH CTOII CJIeBa U crpasa (uc-
kmouast manbisl). [T mexay oempom
1 TOJICHBIO, OEIPOM U CTOTION, TOJIEHBIO
u cronoil. Hannune anoMalbHBIX TepMoO-
MIAaTTEPHOB HA OT/IEIBHBIX NAJIbIAX CTOIL

Huosicnue koneunocmu: 3a0mss no-
sepxnocmyb. TA 3aaHEl NOBEPXHOCTH
Genep, 001aCTH IOAKOJIEHHBIX SIMOK, 331-
Heit noBepxHOCTH roneneit (2 ROI: mpo-
€KIIUs Hapy KHOI ¥ BHYTPEHHEN I0JI0BOK
HKPOHOXKHBIX MBI [m. gastrocnemius)),
TIPOEKIHS aXMIIJIOBA CYXOXKHIIHUSL.

Tooowsennvie nogepxnocmu cmon.
TA 1o ueTsIpem 00acTsIM: IATOYHAS —
30Ha MHHEPBALMH ISATOYHBIX BETBEH
OombmeoeprioBoro Hepsa (rami calcanei
mediales) ¥ COOTBETCTBEHHO OacCeliH Iisi-
TOYHBIX BETBEH MaJI00epLIOBOH apTepuy (d.
peronea) (Hapy»XHasi TIOBEPXHOCTb) U 3a]1-
Helt OonbiieOepiioBoil apreputi (a. tibialis
posterior) (BHYTPEHHSISI IOBEPXHOCTH);
LIEHTP CBOJIA CTOIIBI; 00NACTH 5-TO JIyda
u 1-10 JTy4eit — 30HbI MHHEpBALWH JIaTe-
PaJIbHOTO M MEIMAIBEHOTO IUIaHTapHBIX
HEpPBOB, nn. plantaris medialis et lateralis
1 COOTBETCTBEHHO OacceliH JlaTepaibHON
1 MeIMaIbHOH IUTaHTAPHBIX apTEePHH.

Jluyo: ¢pponmanvras npoexyus. TA
J00HOM 00acTH, OPOUTAITBHBIX O0NACTEH,
IIIEK, 00IacCTH HOCOTYOHOTO TPEYTONIbHHUKA.

OrneHuBanyu 3Ha4€HUs CpeHen TeM-
TepaTyphl KAXKI0H 001acTH B a0COITIOT-
HOM BBIpa)KEHHH, Pa3HUILy TeMIIeparyp
B KaXXJIOH T1ape CUMMETPUYHBIX 00acTeit
(tepmoacummerputo, AT, nim TA) u [T
TEMIIepaTyp Ha BEPXHUX U HIKHUX KO-
HEYHOCTSIX ITOCETMEHTHO. JIJ1s OLIeHKH
TA B mapax cMMMETpPHUYHBIX oOnacTen
npu remumnapese (G80.2) BerunTanu
3Ha4eHMsI cpefHer Temmneparypsl ROI

CO CTOPOHBI NAaTOJOTUH U3 3HAUYCHHUS
C IPOTUBOMOIOKHON CTOPOHBL, IIPU U~
wiernn (G80.1) n y Aereit THITMYHOTO
Pa3BUTHSI — 3HAYEHUS JIEBOU CTOPOHBI
13 3HaueHuil npaBoil. Ha koHeuHOCTAX
MIPOBOJUIH OLICHKY COOTBETCTBUS Xa-
pakrepuctik UK-n3mydenns npoexuusam
apTepHaIbHBIX OaCCEHHOB M MBIIICYHBIX
TPYIII, ABTOHOMHBIM 30HaM MHHEPBAIIUN
nepupepuIecKux HEPBOB.

Cmamucmuueckan odpadomka
O0paboTKa U CTATUCTHYCCKHUIA aHAITH3
TTOJTYYEeHHBIX JJAHHBIX MTPOBEICHBI TIPH
TTOMOIIH ITPOTPAMMHOT0 0OeCIeYeHUS
MS Excel 2010, Statisitica 12 u uHTe-
IPUPOBaHHOM cpenbl pazpaborku RStudio.
Tum pacnpeneneHus HCcieTyeMbIX
rokazaresnei onpenensuics tecrom 1lla-
UpO- YUIIKa. YPOBEHb JOCTOBEPHOCTHU
paznuunii juis mokasareseil ¢ Henapame-
TPUYECKHUM PACTIPE/ICIICHUEM OLICHUBAJI-
cst kpurepueM ManHa-YuTHHU (W), UIs
ToKazaresel ¢ HOpMaJbHBIM pacipesie-
neHneM — t-kpurepreM CTbIOIeHTa TS
HECBSI3aHHBIX BBIOOPOK (t). Pasmnums
CUUTAINCH JOCTOBEPHBIMH IIPH YPOBHE
3HauuMocTH p < 0,05. Ha nuarpammax
pa3Maxa npeJCTaBlICHbl CPEJHNE 3HaYe-
Hust (Mean) + crangaprHas ommoka (SE).
JU1st cerMeHTOB KOHEYHOCTEH 3HAYECHHUS
TA <0,5°C Ha m060M 13 3TaroB (10 Win
TI0CJIe HAarpy3KH) CYUTAIIN HECYILECTBEH-
HBIMH ¥ HCKJIFOYaJIM U3 00paboTKH.

PesyabTarsl 1 00cyxKaeHUE

1. Abconomnuvie memnepamypuol
U RPOKCUMANbHO-OUCMANbHBLI 2Pa-
ouenm (ILIT).

Pacnpedenenue u ounamurxa mem-
nepamyp Ha auye, O HAIIUM JaHHBIM,
0Ka3aJI0Ch MATOMH()OPMATUBHBIM: aHO-
MaJTUH TEMITePaTyPHBIX PacIpeeIeHIUA
00Hapy»XeHbI TOJILKO B 001aCTH HOCOTY0-
HOTO TPECYTOJIbHIKA, U BCE OHU OKa3a-
JIMCh CBSA3aHBI C MPOOJIeMaMH C 3y0amH.

Pacnpedenenue memnepamyp na ne-
peonell u 3a0Hell NOBEPXHOCIU MYI0BUYA.
Ha nepenneli moBepXHOCTH TYJIOBHUINA
(rpynHas KJIeTKa ¥ IepeHss OpronIHas
CTEHKa) OTKJIIOHEHHH OT XapaKTEepHOTO ISl
HOPMBI TepMOIIaTTepHa He 0OHapyKEHO.

AHarnm3 riepernajia TeMIeparyp Ha CIIH-
HE MEXIy TPYAHBIM U OSCHUYHBIM OT/Ie-
JIAMH TIO3BOJIWJI BBISIBUTH OTIIMYNE TPYTIIIBI
JIMIUIETHH OT TPYIII HOPMBI ¥ TEMHUIIape3a
B BHJIE OOJIBIIET0O KOJINYECTBA NMALIEHTOB
¢ nepenaiom, npessinasmum 0,5 °C (9
YeJIOBEK IIPOTHB | B rpyIie HOPMBI U 3
B Ipymie remumapesa) (tadin. 2). Otu na-
IIMEHTHI UMEJIM YPOBEHb CIIaCTHYHOCTH
HIDKHUX KOHEYHOCTEH BBILIIE, YEM BEPXHHX
(p = 0,0313), uT0, MO-BUTIMOMY, U 00Y-
CIIOBILIO MTaJIEHHE TEMIIEPATYpPhI HA YPOBHE
THOSICHUYHOTO OT/IENa, IPUYEM TeM OoJblIe,
yeM rpy0ee ObLT HIDKHHHN Maparnapes.

Bosbliie HUKaKMX 3aKOHOMEPHOCTEH
Ha TYJOBHIIE KaK M0 aOCOIOTHBIM TEM-
neparypam, Tak U Mo 3HaueHHusM TA
He ObUI0 00HAPYXEHO HU B OJTHOM IpyIIIe.

Pacnpedenenue u ounamurxa memne-
pamyp Ha KOHeYHOCMAX TMPEACTABIIIN
HauOONBIINI TEOPETHUECKUN U MTpaK-
TUYECKHH NHTepec U ObLIN MpOaHaIH-
s3upoBanbl B 40 ROI: 12 Ha nepeagneit
u 10 — Ha 3aHel noBepxHOCTH Hor, 10
Ha Hapy>XHOH (BKJIIOYast Ha/lIiieube) u §
Ha BHYTpPEHHEH CTOpOHE PyK (Tabdm. 3).

B epynne nopmul ucxogHo cpasy
nocsne 10-MUHYTHOM afantanuy Bo Bcex
CerMeHTax HaOJIOIaIi TUIIMYHYIO JUIS
JleTeil JaHHOTO BO3pacTa TEIIOBU3H-
OHHYIO KapTHHY 0€3 TepMOaHOMaJINH.
Pa30poc abCONMIOTHBIX 3HAYCHUN TEM-
neparypbl Ha HIDKHUX KOHEYHOCTSIX CO-
craBisin ot 28,7 no 35,3 °C, Ha Bepx-
HuX — 0T 30,0 10 36,0 °C (Tabmn. 4).

IIAT" Ha nepenHei u 3aHeN MOBEPX-
HOCTSIX HOT II0 CerMEHTaM «0eIpo —
cromnay ykiuaasiBasica B 1 °C co cHuxe-
HHEM B IMCTAIILHOM HalpaBJICHUH, «TO-
JIeHb — CTOIa» Ha 3aJHEH TOBEPXHOCTH

Tabanua 2

Mepenaa TemnepaTtyp MeXAY rPyAHbIM M MOACHNUYHbIM OTAEAAMM HA CMIMHE AO M MOCAE HArpy3Kn

o 5 0 § o § o %2 o0 8 0 % o0 % o0 % o 8§ o0 %2 o0 % o0 % o % o & o s
4 § 4 § a2 § 4 8§ 4 g a2 g I 8§ A g a g a g a8 a g a g a8 oa 8
= = = = = = = = = = = = = = =
01 -01 -03 -03 05 0 -04 03 -07 -07 05 -05 02 05 05 0 -01 -03
04 05 -05 0 07 -07 04 04 01 -03 -02 06 04 01 02 05 01 -05 -05 -06 03 -05 -03 -0,1 0.2
22 09 -03 -03 -05 -05 -08 05 -07 03 -13 -05 07 06 -05 -07 -05 -02 -03 -03 -03 -07 06 -05 -08 -08 -09

104 110 111 112

115 116 17 19 122

125

126 127 128 129

MNMprmedaHme: BepXHUIM PIA — rpynna HOPMbI (N =9), cpeaHuit —remunapes (N = 13), HkHUM — annaerns (n = 14). Homepa B MPIMOYroAbHUKAX — ID

NALKMEHTOB rpynnbl C AMNAETUEN.
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Tabanua 3
AGcoAloTHbIe TemnepaTypbl ROl cerMeHTOB KOHEeYHOCTEN AO U MOCAE HArPy3Ku

Hopma Temunapes Aunaeruns
£
dz’ ROI T°C T°C nocae T°C T°C nocae T°C T°C nocae
5 AO HArpy3Kku HArpysku AO HArpy3Ku HArpy3Ku AO HArpy3Kku HArpysku
(8]
Beapo cnepeav L 3273 096 3264 070 32,80 1,56 3240 1,34 32,61 123 3240 1,06
Beapo crepean R 3268 094 325 073 33,17 1,71 328 139 3258 138 3243 092
KoAeHHbIA cycTas L 32,53 106 3247 098 32,63 1,64 3209 152 3204 142 3207 106
KoaeHHbiit cycTas R 32,49 121 3250 1,10 32,94 1,85 3247 138 3198 153 3218 118
5 i 3324 084 3329 104 32,89 1,39 32,65 1,29 32,44 121 3246 097
Q  HOPYXHOA MOBEPXHOCT L
[0)
5 MG MEEEARTE- 3328 091 3328 1,08 33,58 1,60 33,31 113 32,51 100 3245 070
< HOPYXHQs NOBEPXHOCTb R
= MR MEERATE: 33,60 090 3337 097 33,29 1,34 32,71 130 32,77 1.21 3257 086
BHYTDEHHSS NMOBEPXHOCTb L
[OAEED TGS 33,39 098 3326 1,06 33,80 1,47 33,43 1,02 32,67 L1 3235 089
BHYTPEHHSS MOBEPXHOCTb R
loneHocTomHbii cycTas L 33,34 1,02 3298 040 34,03 1,31 3319 091 33,09 159 3275 105
[OAEHOCTOMHbBIM CYCTaB R 33,40 1,06 33,02 0,62 34,20 1,54 33,39 0,94 33,21 1,63 32,85 1,00
Crona Tsia L 32,41 167 3104 170 33,74 1,42 3184 1,30 32,17 222 773089 173
Crona Thia R 3243 193 8108 | 160 33,81 1,63 386 | 111 32,27 225 | 3106 | 175
Beapo c3aan L 32,89 127 3318 098 32,42 1,05 3228 1,63 3248 102 325 121
Beapo c3aav R 3294 123 3308 099 32,98 0.79 33,03 147 32,56 103 3252 129
[oAKOAEHHAR 9MKa L 33,88 0,96 34,03 0,69 33,57 0,84 33,39 1,06 &85l 0,98 33,43 0,94
MOAKOAGHHAS amKa R 339 091 3404 071 33,95 0,60 3388 086 3347 095 3314 086
_ | Torerb3aAse-HapyxXHas 3218 098 3241 079 32,11 112 3205 1,50 31,89 149 318 116
= MOBEPXHOCTh L
O
| AT SRS e 32,17 089 3241 0.79 32,53 078 32,38 1,26 31,89 146 3178 1,03
= NOBEPXHOCTb R
[}
T -
O e 32,48 099 3264 087 32,39 093 32,02 1,35 32,26 131 3213 093
NMOBEPXHOCTb L
R 32,53 099 3270 095 33,02 071 32,70 1,20 32,19 136 3196 093
NOBEPXHOCTb R
A L 31,87 103 3144 091 32,48 1,00 3113 1,54 31,66 221 3133 1,69
AXAA R 31,87 120 31,37 099 32,46 098 3111 1,06 31,66 208 3097 1,54
Haanaeuse L 3492 093 3478 078 34,80 067 3485 078 3477 062 348 057
Haanaesbe R 3498 091 3479 067 35,15 073 3512 083 3499 053 3503 071
. MAevo criepean L 3342 113 3319 102 33,18 091 297 137 3319 074 3287 085
8 Mevo cnepeav R 3348 102 3323 096 33,49 0,92 33,46 11 33,34 076 3306 080
x
& Mpeamieuse HapyxHas 3247 090 3256 101 32,95 0,88 32,33 1,37 33,12 084 3277 084
& NOBEPXHOCTH L
c
g lPeannedse HapyxHos 3267 078 3266 093 33,45 074 3333 098 3313 077 328 076
z NOBEPXHOCTb R
> -
g /yuesanictibii cyctas 3262 146 3246 125 3283 083 3206 181 3262 099 3240 086
- HOPY>HQA NOBEPXHOCTb L
Ay
s .
& | (SPSECTEEHED GYeReE 32,83 148 3256 122 33,27 0,63 32,88 1,32 32,61 097 3236 070
HOPYXXHOS MOBEPXHOCTL R
KuncTs Toin L 3246 142 3229 160 32,87 092 3252 212 3249 128 3229 1,20
KucTb Toin R 3274 134 3255 1,70 32,99 0,66 3273 1,70 32,61 124 3248 1,27
Mhevo caaam L 3263 098 3264 079 32,22 082 31,98 111 32,63 079 3248 097
B Maevo c3aav R 32,61 080 3249 087 32,69 081 3267 08 32,46 049 3232 09
(6]
= | MRREmAEAS IO 3321 089 3341 1,04 3372 077 328 123 3343 090 3345 079
S MOBEPXHOCTH L
[0}
B [IDEANACULE BHYTDEHHAS 33,49 082 335 1,01 34,18 0,64 33,66 1,28 33,70 078 3355 074
= NOBEPXHOCTb R
I -
g Nyesamictibin cycros 359 135 340 115 33,62 080 3319 141 335 079 3343 078
£ BHYTPEHHSA MOBEPXHOCTS L
I o
= /\y4esomicTHsi CyCros 3397 113 3373 101 33,97 0,63 3377 116 3348 083 3350 066
S BHYTPEHHAA NOBEPXHOCTS R
= KucTs AQAOHS L 3250 1,08 3221 20 32,75 094 3290 209 3247 128 328 112
KucTs AGAOHS R 32,69 103 3243 1,89 32,83 1,06 3312 1,53 32,79 137 3309 122

MpumedaHne: ROl — oBAaCTb MHTepeca, R — npasas CTOPOHA, L — AeBas CTOPOHA, O — CTAHAGQPTHOE OTKAOHEHME. B rpynne ¢ reMmnapesom:
L — cTopoHa nopaxxeHus, R — NPOTUBOMOAOXHAS (YCAOBHO 3A0POBAS) CTOPOHA. CBETAO-KEATBIM LIBETOM BbIAEAEHbI 3HOYEHMS B Tex ROI, rae mx ms-
MEHEHME A0 AW MOCAE HAMPY3ki cOCTaBUAO OT 0,5 A0 1,0 °C, TeMHO-XeATbim — Boaee 1,0 °C.
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Tabauua 4

Pa36poc abCcOAIOTHbIX 3HAQ4YEHHI TeMNEePATypPbl AO M MOCAE HATPY3KH

Hopma Temunapes Aunaerus
ROl Min o0 Max Ao Minnocae Maxnocae Min Ao Max Ao Minnocae Maxnocae Min oo Max Ao Minnocae Max nocae
Beapo cnepean 31,6 34,5 31,6 B8 30.8 33,9 30,1 34,9 30 34,5 30,5 34,7
beapo c3aam 30.7 348 31,3 342 30,7 85 29.9 352 31,4 35,1 30,6 34,6
KoAeHHbIn cycTas 30,8 34,3 30,5 33,9 29,6 33,9 30,1 34,9 29,3 35 29,3 33,8
[TOAKOAEHHOS AMKQ 32,5 353 32,6 34,9 30,7 34,8 30,6 34,8 31,9 352 31,6 34,8
ToAeHb cnepeAn Hap. 31.8 34,5 BIIES 34,6 30,7 352 30,5 34,8 30,1 34,3 30,0 34,1
FOAEHb CiepeAn BHYTP. 32,0 34,9 31.2 34,4 31 353 30,6 35,1 30,2 34,8 30,6 339
[oAeHb C3aAM HOP. 31,0 33,6 31,2 33,4 30 33,9 29,9 34,5 30,0 34,4 30,3 33,7
[OAEHb C30AM BHYTP. 31,2 33,9 31,0 338 29.9 34,0 29.9 34,5 30,1 34,4 30,7 33,8
ToaeHoCTON 31,7 35 318 34,1 31,9 357 31,3 34,9 30 35,6 30,6 34,8
Crona TbiA 28,7 35,1 28,1 338 30,1 35,1 29,6 338 27,4 34,7 28,3 337
AXUAA 30,0 33,7 29,6 33,1 30,4 33,9 29,2 34,3 26 34,9 27.8 34,3
MAeyo cnepean 32,2 353 31.4 34,5 31.2 34,6 30.3 34,9 31.8 34,7 31.4 34,9
MAeyo c3cam ans 343 31,0 88 30.7 34,1 30,2 337 31.4 34 30.7 34,5
MpeanAeybe Hap. 31.0 33,6 312 33,8 31,6 350 30,1 34,9 31,6 342 31,7 34,6
[peAnAeybe BHYTP. 31,7 34,7 31,7 35,1 31,6 350 30,1 &9,5 31,7 34,9 32,2 35,0
Aydesan. CycTaBs Hap. 30.0 35,1 30.3 34,0 31,1 34,5 27.3 34,3 30 34,2 31,1 34,1
Ayyesan. CycTas BHYTP. ans 36,0 31,9 350 318 350 29.5 35,1 31.8 35.0 32,1 35.0
KUCTb ThiA 30,3 34,7 29.9 35,1 31,1 34,1 26,2 34,6 29 34,6 30,1 34,1
Knctb AaaOHb 311 34,4 28,1 34,9 30,5 34,6 26,8 34,9 29,4 34,8 30,9 35,4
M3meHeHne <05 0510 1,1-2,0 220

royieHen Takke cocraBui 1 °C, Ha nie-
penneit mor nocturars 1,2 °C. Ha Bepx-
Hux koHeyHocTsx [IJII" mo cermenTam
«IJIEY0 — KHUCTh)» 3apEruCTPUPOBaH
Ha HapyXHOU NoBepxHOCTH 0koi0 1 °C,
Ha BHYTpPEHHEW OTCYTCTBOBAJI; HAIIPOTUB,
110 CETMEHTaM «IPeNIIeYbe — KUCTb
HE 00HApPYKEHO 3HAYMMBIX Pa3THIHA
MEX]ly 3HAYEHUSIMU 110 HApY>KHOMU 110-
BEPXHOCTH, a IO BHYTPEHHEN IPaJUeHT
coctapun 0,7-0,8 °C.

CornacHo [43], nopmanbubiit [T
HaXOJMTCS B CICAYIOUINX Mpenenax: «0oe-
npo — crona» — 0,5-3,0 °C (mmpu TA
Ha BCEX TPEX CErMEHTaX HIKHUX KOHEU-
Hocteil Menee 0,8 °C); «rnpeareube —
kucte» — 0,5-2,5 °C (TA Ha Beex Tpex
CerMeHTax BEepXHUX KOHEUHOCTEHN HUXKE
0,5 °C).

[Mocnie Harpy3ku HAOMOOATH pa3-
HOHAIpaBJICHHbIE TEMIIEPAaTypHbIE U3-
MEHEHWUsI, OONBIIMHCTBO U3 HUX (7 13 9)
B IIpe/ieNiaXx HOpMaIbHBIX 3HaYeHMiA. Vc-
KITIOUEHHE COCTABUIIN TUCTAJIbHBIE OTIe-
JIBI HKHUX KOHEYHOCTEH (Tabdm. 3), rie
B IIPOCKITMH aXUJIOBA CYXO)KHJIHS CHU-
JKEHHE TeMIIEpaTyphl CIIpaBa B CpeTHEM
no rpynmne coctasuiio 0,5 °C, Ha Tbuie
CTOMEI ¢ 00erx cTopoH pocTurio 1,4 °C,
TIPU 3TOM B JBYX CITy4asiX MPEBBHICHB
4,0 °C. ITAI" Takxe rmokasan u3MeHe-
HUS KaK B CTOPOHY YBEJIMYCHHUS (B ABYX
CIIyyasix pe3Koro MajieHus TeMIIEpaTyphbl,
OTMCUCHHBIX BBINIC), TAK U CHIDKCHUS.

Pa36poc abCoNOTHBIX 3HAYCHUN TeM-
repaTypsl Ha HUKHUX KOHEYHOCTSX
He u3menmicsa — ot 28,1 no 34,9 °C,
Ha BEPXHHX BBIPOC 3a CUET I1a/ICHUS TeM-
nepatypsl Ha kuctax ¢ 28,1 go 35,1 °C.

Pa3HOHanpaBneHHOCTh PeakIii OT-
Meyasach UCcleoBaTensiMu U panee [37],
OJIHAKO aHOMAaJIbHbIE M3MEHCHUS TeMIIe-
parypsl B IUCTAJIBHBIX OT/ENaX KOHEU-
HOCTeH oce yMepeHHO! ABUraTeNbHON
Harpy3Kku B Ka)JIOM KOHKPETHOM CIIy-
Yae TpeOyIOT NPUCTAIBHOTO BHUMaHHS
KO BCEM BO3MOXKHBIM IIPHYMHAM TaKOH
BBICOKOH JIAOMIIBHOCTH NEpH(PEPHIECKOrO
KpoBooOpameHns. Ha Harel HeOombIoi
BBIOOpKE U3 JAEBATH JETEH THUITUIHOTO
Pa3BUTHS, HECMOTPS Ha HAIMYHE 3TUX
JIBYX PE3KHX CKauyKOB, HaM Y/1aJIOCh [TOKa-
3aTh OTCYTCTBHE 3HAYNMBIX OTKIIOHEHHH
TepMOIaTTepHa OT KOPUI0pa HOPMaJb-
HBIX 3HaYECHUH.

B epynne ¢ ounnecueii ucxomHo
Ha MnepeHed MOBEPXHOCTH HMKHHUX
KOHEYHOCTEH 3a()MKCUPOBAaHO OTIINYHE
OT IpyIIBI HOPMBI B BHIE OoJiee HU3-
KHX TEMIIEpaTyp OT YPOBHS KOJICHHBIX
CyCTaBOB JI0 HU)KHEH TPETH TOJICHEH,
HO Ha CTOIax TeMIepaTypa BHOBb ObL1a
TIOBBIIIEHA (MAKCUMAIBHO B ITPOESKIINU
TOJICHOCTOITHBIX CYCTaBOB), OPMHPYSI
kaptuny usspainensoro IIJI" o cer-
MEHTaM «T'OJICHb — CTOIay (TIOBBIIICHIE
TEMIIEpaTyphl B IUCTaJILHOM HalpasJie-
HUM). AHanornyHo Obut HapymeH 11T

BEPXHUX KOHEYHOCTEH 110 CerMeHTam
«IUIeYO — TIPEATUICYbEe» Ha BHYTPEHHEH
noBepxHocTH. Pa3bpoc abconmoTHBIX 3Ha-
YEeHUH TeMITeparypbl Ha HIXKHUX KOHEY-
HOCTsX cocTtaBirsui oT 26,0 go 35,6 °C,
Ha BepxHuX — oT 29,0 1o 34,9 °C.

[Tocne Harpy3ku AuHaMuKa abco-
JIIOTHBIX 3HAYCHUH TeMIIepaTyp He UMela
JIOCTOBEPHBIX Pa3IN4YHUi ¢ AMHAMHKON
B TpyIIe HOPMBI, HCXOIHBIE COOTHOIIIE-
HUSI COXPaHWINCh, MAKCUMaJIbHOE CHU-
YKEHUE TeMIIEPaTypbl 3apPETrHCTPHPOBAHO
Ha CTOIIaX, 0COOEHHO C THUILHOW CTOPOHEI,
rae oHo npesbicwiio 1 °C. 3a cuet 3Toro
MIPOM30IILIO YMEHBIIEHHE aHOMAJIbHOM
m3BpamenHoctd 11T OToT napamerp
He 00J1a1aJ1 yCTOIYHMBOCTBIO, M Y PA3HBIX
MAlMEHTOB C AUIUIEIHeil MOIJIO IPOHC-
XOAUTB Pa3HOHAIPABICHHOE N3MEHEHHUE
COOTHOUICHUI TeMIIepaTyphl B CETMEH-
TaX KOHEYHOCTEH. YMEHBIIINIICS TaKxkKe
pazbpoc TemIieparyp: Ha HIKHHX KOHEd-
HOCTAX OH cocTtaBmi ot 27,8 no 34,8 °C,
Ha BepxHux — ot 30,1 no 35,4 °C.

B epynne ¢ cemunapesom UCXOAHO
pa3dpoc abCOMOTHRIX 3HAYCHUIA TEMIIC-
paTypbl Ha HDKHUX KOHEYHOCTSIX COCTa-
BuJ ot 29,6 1o 35,7 °C, Ha BepXHUX —
ot 30,5 no 35,0 °C, uTo He mokas3auao
3HAYMMBIX PA3INYUH C TPYIIOH HOPMBIL.

ITocne Harpy3ku B OOJIBIIMHCTBE
ROI npown3onuio 3HauuTENBHO OOIIbIIIee
CHIDKEHHE TEMIIEpaTyphbl, 4eM B IrpyIIax
HOPMBI U IUTUICTUH, OCOOEHHO Ha HIK-
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HUX KOHEUHOCTSIX. 3HAYMMBIX OTKJIOHE-
Huit [T]II" npu remunapese HU Ha O-
HOM 3Tare He 0OHapykeHo. Pazopoc
a0COIIOTHBIX 3HAYEHUI TeMIIepaTyphl
Ha HUKHUX KOHEYHOCTSX HEJOCTOBEP-
HO YMEHBIIMWICS U COCTaBMII OT 29,6
1o 35,2 °C, Ha BepXHHUX, HAIPOTUB,
pe3ko BeIpoc oT 26,2 o 35,5 °C.
Takum o6pa3omM, ocie Harpy3Ku
B OonbimHCTBe ROI Ha KOHEYHOCTAX
MPOU30ILIIO CHIDKEHHUE TEMIIEPATypHl,
a B HeKkoTopbIx ROI — noBslenue. 3a-
KOHOMEPHOCTEH B JIOKAJIU3al[UH TTOBbI-
LIEHHS TEMIIEPaTypbl 10 CETMEHTaM AJIs
TPy C JUIJIETUEH U HOPMBI HE BBISIBIIE-
HO; B TPpyIIIe C FeMUIIApE30M OHO OTMe-
YEHO TOJIBKO HAa JIaJOHHON MOBEPXHOCTU
kucTed. Bee ciryuan noBwIIIeHNS TEM-
nieparypsl ObutH B ripezenax 0,1-0,2 °C.
B T0 e BpeMsl, CHHJKEHUE 0Ka3aJoCh
npeoOafarIel peakiuer, oTpaxas
MaTTepH Hanbosee CracTUYHBIX MBIIIII.
[To aGcomOTHEIM TeMnepaTypam
HCXOJHO (J10 HArpy3KH) 110 KPUTEPHUIO
MaHHa-YUTHU 1OCTOBEPHBI pa3Iuuus
B ciaenyromux ROI: mexny remuna-
pPE30M U HOPMOUM — Ha ThUIE KUCTEH;
MEXAy IUILIETHEH U HOPMOU — HET;
MEXIy TeMUNIape30M U AUILIeruei —
Ha ThUIE KUCTEH U B IPOEKIIUU rojie-
HOCTOIIHBIX CycTaBoB. Ilocne Harpy3ku
JIOCTOBEPHBI Pa3JIMUUs B CIECAYIOIIUX
ROI: mexny remunape3oM 1 HOpMOH —
HET; MEXIy OUILIETUEH U HOPMOH —
Ha 33/lHE-BHYTPEHHEN MOBEPXHOCTHU
TOJIEHU; MEXAY TeMUIIape30M U JUIIIIe-

rueil — B MPOEKIHUH FOJIE€HOCTOMHBIX
CyCTaBOB U Ha 3a/lHE-BHYTpPEHHEH Io-
BEPXHOCTH TOJIECHHU.

B nenom napopmMaTHBHOCTD 3HaYe-
HUH abcomoTHEIX Temnepatyp B ROI
Ha KOHEUHOCTSIX IIPU MOKMCKE pa3IuIui
MEXy IpyIIaMH ITaIlMeHTOB OKa3aiach
HEBBICOKOI1.

2. Tepmoacummempusa (TA)

Hcxonno TA B rpynmne HOpMbI HU B Ofi-
HOM CEIMEHTE U HU B OTHOM Mape cuMMe-
TpuusbX ROI He npesbimana 0,4 °C, npu
9TOM Ha HWKHHUX KOHEYHOCTSIX B OOJIb-
mmHeTBe nap ROI naxoaunack B npenenax
0,2 °C. Ilocne Harpy3ku CHMMETPUYHOCTh
TeMIIepaTyp Takke 3HaUUMO HE U3MEHU-
J1ach, OKA3aB HE3aBUCUMOCTb OT U3MEHe-
HUs1 a0COJTIOTHBIX 3HAUCHHUH TEMIIEpaTyp,
0COOCHHO B JMCTAIBHBIX CETMEHTaX KO-
HeuHocTel (Tal. 5).

B tabn. 5 npuBeneHsl craTucTuye-
ckue nokasarenu 3HaueHuil TA B Tex
ROI, m1st KOTOPBIX XOTs OBI HA OTHOM
stane (10 U [WIH] ToCciie HaTPy3KH)
00HapyXEeHbI CTAaTUCTHYECKH 3HAYU-
MBIE pa3JInyus MEXAY rpyIIamMu re-
MHIIape3a U HOPMBI (JaHHbIE IS 3Tara
«rmocie» — cM. Tab. 6). Kak u3BecTHo,
(M3NONIOTHYECKN JOMYCTUMBIE OTKIIO-
HEHUS OT CHMMETPHUYHOCTH T€pPMOMAaT-
TEpHA Ha KOHEYHOCTSIX JIe)KaT B TPaHH-
nax +0,5 °C [11, 43]. 3nauenus, npe-
BBIIIAIONIHE 3Ty BEJIMUNHY (OTMEUCHBI
3BE3/10YKaMHM), OTCYTCTBYIOT B TpyIIIIe
JeTeil cTaHJapTHOrO pa3BUTHS U OT-
HOCSTCS UCKIIIOUUTEIbHO K MallUeHTaM

C TeMUIIape30M, BCe OHU 00YCIIOBIICHBI
CHIDKCHHEM TEMIIepaTypsl Ha CTOPOHE
nape3a. HanGonee HamisinHO 3Ta pas-
HHIa OTpakeHa B JTUHAMHKE MaKCH-
MaJIBHBIX TeMIIepaTyp (KpacHble Tpey-
TOJNIBHHKH ), focturas 1,5-1,8 °C.
I'padmueckoe BeIpaKeHUE JUHAMH-
K1 nokazareiisi TA B OTBET Ha Harpy3Ky
(puc. 2) TakKe IPUBEIACHO B KAYCCTBE
HpUMepa JUIsl CPaBHEHHUS TPYII C TeMH-
rape3oM M HOPMOH JIJIsl 3TOTO JKe JTara
(o Harpy3ku). OTMETHM, YTO MOCIIE Ha-
IPY3KHU 3apeTHCTPUPOBAHO HApaCTaHHUE
TA TonbKo B rpyrime ¢ reMunape3om, Ipu
atoM B psiiie ROL, rae ucxonHo ee 3Haue-
HUSI HE BBIXOJIMIIM 32 PAMKH XapaKTEePHBIX
JUISl HOPMBI, Ha 3TaIle «II0CIIe» IPOU30-
IIeJT CpBIB KoMneHcarmu. O6paTHoro us-
MeHeHus (cHwkeHne TA) He HaGronamy.
[MarrepH 5TNX M3MEHEHUH EPCIIEKTUBHO
COOTHOCHTB C ITPOOIEMHBIMH MBIIIIIAMA
[29, 35]. OTu xapakTepUCTUKU IPUBOAAT
K HapyLICHHUIO TEPMOPETYIISALHH Y Ta-
renToB ¢ JILI, ocoberHo B Hanbomnee
«TpeOOBaTENBHBIX» YCIOBHSX JEATEIb-
HOCTH U OKpyXarolien cpenst [44].
CpaBHeHUE AUHAMUKU 3HAYCHUU
TA B ROI n3ydeHHBIX Ipyni oT 3Tana
«JI0» K 3TaIly «I10CJIe» MPEACTABICHO
Ha puc. 3 (151 CeTMEHTa «HOTH crepe-
J»). HecMoTpst Ha CXONCTBO 10 MOJLYITIO
TEMIIepaTypHbIX U3MEHEHHH, YUeT 3Ha-
Ka BCKPBUI PA3IMYHs MEXKIY TPYIIIaMu
HOPMBI M TUIUIETHHN (B HEH 3HAYCHHS
TA no Harpy3xu no BceM napaMm ROI
ObUTH B TIpezieIax HOPMaJIbHBIX MTOKa3a-

Tabanua 5

XapaktepucTtuku TA B rpynnax HOpMbl U reMUNApPe3d A0 HArpy3Kku

Tpynna NapameTtp beapo cnepean EXCED) R Beapo c3aaun GG RACHD) R FoAeHocTON
CMnepeAu Hap.  CnepeAu BHYTp. cycTas C30AM Hap. BHYTP.
M 0,35 0,68 0,48 056 X 0,39 0,45 0,59 -0,02
SE 0,11 0,13 0,10 0,20 0,12 0,12 0,12 0,09
co 0,41 0,46 0,35 0,71 0,42 0,42 0,42 0,31
femunapes  95% AU 0,10-0,59 0,41-0,96 0,27-0,69 0,14-0,99 0,14-0,65 0,20-0,71 0,34-0,85 -0,38
(n=13) MUH. -0,40 0,00 0,00 -1,00 -0,50 -0,10 -0,20 -0,70
Make. 120 Y 150 Y 120 Y 180 ¥ 0% Y 110 Y 150 Y 0,50
Me 0,30 0,60 0,40 0,50 0,50 0,40 0,60 0,00
Q1-Q3 0,10-0,50 0,30-1,00 0,20-0,70 0,20-0,80 0,20-0,60 0,10-0,80 0,40-0,70 -0,20
M -0,03 0,03 -0,23 0,08 0,02 -0,01 0,06 -0,01
SE 0,06 0,08 0,06 0,09 0,07 0,06 0,05 0,07
co 0,17 0,25 0,17 0,28 0,22 0,18 0,16 0,20
Hopma 95% AU -0,27 -0,39 -0,27 -0,43 -0,33 -0,27 -0,25 -0,31
(n=9) MuH. -0,30 -0,30 -0,50 -0,40 -0,30 -0,30 -0,20 -0,2
Make. 0,30 0,30 0,00 0,50 0,30 0,20 0,20 0,30
Me 0,00 0,10 -0,30 0,10 0,00 0,00 0,10 -0,10
Q1-Q3 -0,10 -0,50 -0,20 0,00-0,20 -0,30 -0,20 0,00-0,20 -0,30
P (Mexay rpynnamm) 0,017 (1)* 0,002 (w)* <0,001 (H)* 0,066 (t 0,026 (t)* 0,002 (t) * 0,002 (w)* 0,921 (1)
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lpynna MNapametp AXMAA
M -0,02

SE 0,09

CcO 0,31

Femunapes 95% AV -0,38

(n=13) MuH. 070 VY

Makc. 0,50

Me 0,00

Q1-Q3 -0,20

M -0,01

SE 0,07

CcO 0,20

Hopma 95% AU -0,31
(n=9) MuH. -0,20
Make. 0,30

Me -0,10

Q1-Q3 -0,30

P (mexay rpynnamm) 0,921 (1)

Ay4€3ansCTHbIM Mpeanaeyse Mpeanaeybe
cycTas HOPY>XHOA BHYTPEHHSS
0,41 0,50 0,44
0,11 0,12 0,13
0,40 0,44 0.45
0,17-0,65 0,23-0,77 0,17-0,71
-0,30 0,00 -0,40
120 VY 150 VY 130 VY
0,40 0,30 0,50
0,20-0,60 0,10-0,80 0,20-0,60
0,21 0,17 0.24
0,07 0,11 0,08
0,22 0.29 0.21
0,04-0,38 -0,53 0,04-0,44
-0,20 -0,20 -0,10
0,50 0,60 0,40
0,20 0,20 0,40
0,10-0,30 -0,40 0,10-0,40
0,198 () 0,095 (1) 0,265 (w)

Tabauua 5. (npoAoAxeHHe)

Haanaedbe [Ae4o cnepean MAeyo c3aam
035 032 052 %
0,09 0,10 0,09
0,34 0,38 0,33

0,15-0,56 0,09-0,54 0,32-0,73
0,00 -0,40 0,20
120 VY 0% Y 130 VY
0,30 0,30 0,50
0,20-0,40 0,10-0,40 0,27-0,70
0,06 0,06 0,00
0,05 0,06 0,08
0,14 0,19 0,25
-0.22 -0.29 -0,40
-0,10 -0,30 -0,50
0,30 0,30 0,30
0,10 0,10 -0,10
-0,20 -0,30 -0,30
0,008 (w)* 0,074 (1) <0,001 (t)*

MpumedaHume: N — pasmep BbIbopkM; M — cpeaHee; SE — CTAOHAGPTHAS oLumbka; CO — CTAHAQPTHOE OTKAOHEHMeE; 95% AN — AOBEPUTEAbHbIN
MHTEPBAA; MWH., MOKC.— MUHMMOABHOE MU MOKCHMMAABHOE 3Ha4YeHue TA; Me — meanaHa; Q1-Q3 — KBAPTUAbHbIM MHTEPBAA; P — AOCTOBEPHOCTb
pasAnimm, T — kputeput CTBIOAEHTA, W — KPpUTEPUM MAHHO-YUTHK. * — p < 0,05 XOT9 Bbl HO OAHOM 3TAME (OTPOXKEH TOABKO 3TAM AO HATPY3KM).

TeJied U NOCJie Harpy3Ku He MpOsiBUIIU
OTKJIOHCHUH OT HOPMAaJIbHOHN JUHAMUKH).
I'pynna remumnapesa rnokasana pe3koe ot-
nmune B ROI cooTBeTCcTBYIOIIEH TPOEK-
LMY BHYTPEHHEN rOJIOBKU UKPOHOXKHON
MBIIIIIBL, YTO OTPAXKACT ¢€ HANOOIbIIIee
CTpajlaHue y 9TUX MalUEHTOB.
CTaTUCTUYECKOE ONHMCAHUE HC-
XOAHBIX 3HaueHni TA U ee TMHAMUKH

110 000MM dTaaM MCCiIenoBanus (10 U
rocJie Harpy3KH) B IPYIIax HOPMBI
Y TeMunapesa npuBeeHo B Tadll. 6.
Taxum o6paszom, konuyecTBo ROI
Ha KOHEYHOCTSIX C JOCTOBEPHOM pa3-
Hunel 3HaueHuid TA Mex 1y rpynnamu
XOTsI OBl Ha OJTHOM dTarne U3MepeHui
(c yueToM aOCOIOTHBIX TEMIIeparyp-
HBIX 3HaU€HUH, MOy ATUX 3HAUCHUN

1 BECOB IIPU3HAKOB) COCTaBHJIO B ITape
«HopMa — remumnapes» 16 ROI. Ana-
JIOTUYHBIA aHaJIU3 JaHHBIX 110 JIBYM
JIPYTHUM TapaM TPy Mokas3aia KoJu-
yecTBO ROI ¢ nocroBepHoil pazHuLei
3HaueHud TA mexnay rpynnaMu ajs
napsl «HopMma — auniuerus» 2 ROI,
a JUIsl «I1aphl JUIUIETUsT — TreMuIia-
pe3» — 22 ROL

FoMeHL CEpamM, Hap. (Mo TA) fONeHs CNepenn, BHYTR. (Mopyns TA) Genpo caaom (TA)
1.00
]
0.75 053 0754 [0
0.50
0.50 0.50 0.25
249)
0.25 b1z 0.251 6] 019 0.00 (008 ] (1)
o Mocne Oo Mocne Lo Mocne
nogroneHHan AMKa (Momyme TA) ranaHs c3anM eHyTp. (TA) Iy THBIA Cy , Hap. (Mofynb TA)
1.00
08 Led s (oxz)
[0.48 ] ) 075
0.4+ 050
’ 0.50
0254
0.2 0.0
O i O S R P99 sl oy o2s
Qo Nocne Lo Nocne e Mocne
nneyo cnepet (Moayns TA) nNeyo c3aaM (Moayne TA) KHCTH, NAAOHE (MOaYTL TA)
i 1.00
os 0751
051 -I’" (0s2) ] 0.75
0.4
[0.41] 0.50 052 I_'/
0.3 0.50
i (XT3
0.2 0251 (019 0.25 H [023)
0.1
Bo Mocne Ao Mocne no Mocne
Mpeagnneyse Hap. (eec TA) npepaneyse, BHyTp. (TA) B
PUCYHOK 2. AMHOMMUKO CpPeAHMX 3Ha4YeHun TA
104 0.751 B rpynnax C reMmnape3om (KPACHbIN LIBET) U HOP-
’ MOWM (CHHMM LBET) AO M MOCAE Harpyskm B Tex RO,
0501 [0.4¢ ] TA€ OHA XOTs Obl HO OAHOM 3TAME MPEBLICUAQ
0.51 025 0,5°C. TA — C y4eTOM 3HAKA MIMEHEHMI, MOAYAb
-I -1 TA — 6e3 y4yeTa 3HaKa, BeC TA — C y4eTOM rpaAC-
0.0 [o.11]) [0.412]) 0.00 : LMK pa3HMLbl Temnepatyp (£0,5;0,5-1,0; 2 1,0°C).
oo Mocne ho Mocne
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PrcyHOK 3. AMHOMMKO CPEAHMX 3HAYEHMM TA B OTBET HO HATPY3KY MO TPEM MPYMNAM B CETMEHTAX HMKHMX KOHEYHOCTEM B MPOEKLMM (CNIEPEAMN.

Tabanua 6

ROI ¢ AOCTOBEPHO/ PA3HMLLENH UCXOAHBIX 3HAYEHHIH U AMHOMMKM TA AO M MOCAE HArpy3KM MO rPYNnam HOPMbI M reMunapesa

0. Bonem 2.ToAeHb
o DD CcrnepeAn Hap.
cnepeau (TA) (TA)
ROI 0,017 (1)* 0,002 (w)*
AO HArpy3ku
9. AxmAA (TA) e H(;TA:)Ae%e
0,921 (1) 0,008 (w)*
1. BeeE 2. ToAeHb
o SR crnepean Hap.
crnepean (TA) (TA)
ROI 0,006 (f)* <0,001 (t)*
NOCAEHArpy3ku
9. AxmAA (TA) e H‘?TA:),\eqbe
0,018 (1)* 0,072 (t)

cn:. gi’;e;:’ = 4.ToneHocTon 5. beapo c3aam
P VTP (MoayAb TA) (TA)
(TA)
<0,001 (1)* 0,023 (w) * 0,066 (1)
11. Maeyo 12. TAevo 13. NMpeanaeybe
cnepean (TA) c3aam (TA) Hap. (TA)
0,074 (1) <0,001 (f)* 0,095 (1)
Cn:bgigesii/Tp 4.ToneHocTon 5. beApo c3aam
(TA) (MoayAb TA) (TA)
<0,001 (1)* 0,891 (w) <0,001 (1)*
11. NAaevo 12. TAevo 13. Mpeanaeybe
cnepea (TA) c3aam (TA) Hap. (TA)
0,028 (1)* <0,001 (w)* 0,005 (1)*

6. MoakoreHHas  7.ToaeHb c30ak 8. TOAEHb C30AM

amka (TA) Hap. (TA) BHYTP. (TA)
0,026 (t)* 0,002 (f)* 0,002 (w)*
15. 16. Kncte,
14. NMpeanaeyse -
P AY4E3anSCTHbIM  AQAOHD (MOAYAb
VTP cycTaB, Hap. (TA) TA)
0,265 (w) 0,198 (1) 0,042 (t)*

6. [IOAKOAEHHOS 7. TOA€Hb C30AM 8. TOAEHb C30AM

amka (TA) Hap. (TA) BHYTP. (TA)
0,006 (w)* 0,152 () <0,001 (t)*
15. 16. Kncte,
14. NMpeanaeyse -
e Ay4€3anSCTHBIM  AQAOHb (MOAYAb
VTP cycTaB, Hap. (TA) TA)
0,005 (t)* 0,025 (f)* 0,265 (w)

Mpumedanme: * — ypoBeHb 3HOYMAMOCTH P < 0,05; TA — C Y4ETOM 3HAKA M3MEHEHMS, MOAYAb TA (AA ROl (rOAEHOCTOM) U «KMUCTb, AOAOHBY) — O€3 y4eTa 3HaKA.

3akiniouenune

TerutoBunenue siBiseTcst 00bEKTHB-
HBIM METOJIOM OLIEHKH (hyHKIIMOHAIIEHOTO
COCTOSIHHSL TEPMOPETYIIATOPHOM CUCTEMB,
OTPaXKAIOIUM CTENIEHb MOTOPHBIX Ha-
pyLIEHUl B BUJI€ OTKJIOHEHUH OT MpU-
CYILIEr0 HOpME TEPMOMATTEPHA KOXKHBIX
MIOKPOBOB HaJl IOPaXKEHHBIMU TPYIIIaAMU
Mbin 1 MK-peaknuil Ha yMepeHHbIE
JIO3UPOBAHHbIE IBUTATEIIbHBIE HATPY3KU.

[TonTBepxeHa cBsi3b nepudepuye-
CKOTO KpOBOOOpAMIEHHsI B KOHEYHOCTSIX
U ABUTaTelbHBIX QyHKUui. [Ipu sTOM
BHE 3aBHCHUMOCTH OT TsDKECTH nepude-
pHYECKHX HapyIIeHUH He OOHapyXeHO
BBIPAJKEHHBIX OTKJIOHEHUH B TEMIIEpaTyp-
HOM paclpeie/IeHUH Ha TYJIOBHUILE U JTULE
(32 MCKJTFOUCHUEM ITOBBIILICHHS TeMIIepa-
TypBl B TPYAHOM OTJEJIE 110 CPABHEHUIO
C TOSICHAYHBIM Y TIAIMEHTOB C AUIUIETHEN).

Jnsa nanuentos rpynmnsl JLII ¢ re-
mumnapesoM (G80.2) xapakTepHO Ha4re
TEPMOACUMMETPUIL, CBA3aHHBIX CO CTO-
POHOM NMOpaXkeHus, a Ui TPYMIIbI C JH-
mierueit (G80.1) — Hapymienuii B Buzne
UHBEPCUH HOPMAJIBHOTO NPOKCHUMAIIBHO-
JIMCTAJIHOTO TPaJMeHTa, HanboJee BbI-
PaKEHHBIX B CETMEHTAX «TOJI€Hb — CTONa
U U140 — TPE/ILIEYbE), MEHBILE TAKKE
B «IIPE/IIIIEUbe — KHCTBY). BeIpaxkeHHOCTD
TEepMOACUMMETPHUH UMEET UHIUBUYaIb-
HBIH XapakTep, OOIIUM SBIISIETCS CHIDKE-
HUE TeMIIepaTypsl Ha CTOPOHE U Ha YPOBHE
MOpa)KeHHs B IPOEKIINK Hanboree cTpa-
JTAIOIIUX MBIIMIEYHBIX TPy, YMEpEeHHAs
(u3nyeckast Harpy3Kka B IpyIIe HOPMBI
BBI3bIBAET HE3HAUUTEIIBHBIE 110 AMIUIUTYE
Ppa3HOHAIpPAaBIECHHBIE N3MEHEHHUS KOXKHOM
TeMIepaTypbl KOHEUHOCTEN, a B TpyIIax
nereit ¢ JJLII Bexet k KOHTpacTUpOBa-

HHIO TEPMOAHOMAJIHH 32 CYET HAPACTAHUS
TEpPMOACUMMETPHNA U JOIOIHUTEIBHOIO
CHIDKEHMS TeMIIEPaTyphl B IIPOEKIUH CTpa-
JIAIOIIMX MBIIII, CBUIETEIbCTBYS O He-
JIOCTaTOYHBIX aJalTallHOHHO-KOMIICHCA-
TOPHBIX pe3epBax UX KPOBOCHAOKEHHS
U TepMoperyisinuu. B To xe Bpems, cBs3b
MEXKAY TSKECTBIO OPAKEHUsI U BENUYU-
HOM TeMIepaTypHbIX OTKJIOHEHHH HYX/1a-
€TCsl B JaJbHENIIeM U3yYeHHH.
TerutoBuieHNE CIOCOOHO OIICHUTH
HNaTTEPH U CTENEHb UIIEMUYECKUX Ha-
PYIICHHI B MBIIIIAX, HAXOISIINXCS
B COCTOSIHUU CIIACTUYHOCTU. 3HAHUE
0 TEPMOPEAKIUIX KOXKHBIX MOKPO-
BOB B IIPOEKLMH 3TUX MBIIII B OTBET
Ha Harpy304Hble MPOOBI OTKPHIBAET T0-
TEHIUAJIbHY0 BO3MOXHOCTb JJIsI HC-
TI0JIB30BAHUS METO/IA B PEILICHUH TaKUX
3aj1a4, KaK, HarpuMep, BHIOOP LEJICBBIX
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(KITI04EBBIX) MBI TPU OOTYJIMHOTE-
pamnuu [45], 1 B LIeJIOM B OLIEHKE X0/a
JICUEHUS ¥ peaOdMIINTalNU NallMeHTOB
¢ JJUII. CornacHo nuTepaTypHbIM U Ha-
IIUM JIaHHBIM, LEJIbI0 peadmnTam-
OHHBIX MEPOTIPUATUH Y 3TOW TPyIIIBI
OOJIBHBIX MOXKET SIBJISITHCS YITyUIICHHUE
CHMMETPHYHOCTH U MIPOKCUMAJIEHO-INC-
TAJILHOTO TPaJIieHTa B pacIpeieIeHIN
TEMIEpPaTyp, MPEXJIe BCEro Ha KOHEeU-
HocTsX. JlocTH)KeHHE 3THX U3MEHEHU I
B nepuepuIeCcKOil TepMOPETYISIINN
JIOJDKHO, TI0 HallleMy MHEHHIO, OTPaXaTh
TIOJIOXKUTEIBHYIO IUHAMUKY B (hopMu-
POBaHHHM U 3aKPETUIEHUH MTPABHIIBHBIX
JIBUTaTeIIbHBIX CTEPEOTHIIOB.

CrerneHH OTKIIOHEHUH OT XapakTep-
HBIX JUIsl HOPMBI TEMITEpaTypHBIX pac-
TIpesie]IeHnH Ha KOHEYHOCTSIX (TepMO-
ACUMMETPHH ¥ IPOKCUMAJIbHO-JUCTAIb-
HBIH IPAJIMEHT) B IOKOE M TEPMOPEAKIIMI
Ha JI03WPOBAaHHbBIE JBUTATEIIbHbIC Ha-
TPY3KH MOXKET CITY)KUTb IIPEAUKTOpaMHU
YCIEIIHOCTH WIIM HEYCIIEITHOCTH IIIaHH-
PYEMBIX IIpOrpaMM HeHpOpeadHINTAINH,
a TaKXe SIBJISATHCS MCXOMHBIMHU ITOKa-
3aTeJsIMM JUTsl BBIPAaOOTKH KPUTEPUEB
knaccuukanun (aupdepeHnanTbHON
JIMarHOCTHKH) TSKECTH MOPaKeHUs
y JJaHHOHM KaTerOpUH NalueHTOB.
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