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V1 SMOIIMIOHAJIbBHO-IIOBEJEHYECKON PEAKTYBHOCTU
JKUBOTHBIX B IPE@OPMNPOBAHHOV TEOMATHUTHO CPEJIE

T'Y HayuHblil [IeHTpP KJIMHUYECKO#T U axcriepuMenTanbioit meauiimasl CO PAMH, HoBocubupck

JlonroBpemMeHHas ApoOHAs SKCIO3UIMS B IPehOPMUPOBAHHOIN TEOMArHUTHON Cpejie TIPUBOAUT K
MOBBIIIEHUIO TETEPOTEHHOCTH B TPYIITIAX 110 U3MEHEHUSIM CBSI3ell SJIEKTPUUECKUX MTapaMeTpoOB Op-
ranusaMa ¢ KocMousndeckuMn (hakTopamu, BbIPAKEHHOCTH WHAMBU/IYATbHON PEAKTUBHOCTUA HA
MIPE/IbSIBIISIEMbIE BO3JIEHCTBYS; MOJIM(UIINPYET MTOBEJEHIECKIE XaPAKTEPUCTUKN JKIBOTHBIX U aK-

TUBHOCTH TOPMOHAJIBHBIX CUCTEM.

KmoueBbie cioBa: KOCMO(bI/ISI/I‘{eCKI/Ie (baKTOpr, ra3opaspsda/iHasd BU3yaJjandalus, MoAeJIMPOBAaHHOE
IIPOCTPAHCTBO, KPbICHI, IMOIIMOHAJIbHO-IIOBE/IEHYECKaA PEAKTUBHOCTD

OCHOBOIOJIOKHUK OTEYECTBEHHOH Temo61o10-
run A.JI. UrskeBcKUil OYEPKUBAJL, YTO Mbl HE MO-
JKEM U3y4aTh OPraHu3M Kak HeuTo 060CO0IeHHoe OT
KOCMOTEJLTYPUYECKON Cpe/lbl, TTOCKOJBbKY KasKIbIi
ATOM JKMBOM MaTepuy HaXOAUTCS B HEIPEPBIBHOM
PE30HAHCHOM B3aMMOJIEMCTBUU € aTOMaMW Bceil
npupogsl [16]. Ocobyio akTyanbHOCTh Ipobiema
costHeyHO-61ochepHbIX CBsi3ell mpuobpeTaer B Me-
raroJmcax, Tle eCTeCTBeHHbIE 2JIEKTPOMArHUTHbIE
oy 1pehOpMUPYIOTCSA KaK MHOTOYMCJIEHHBIMU
KOHCTPYKIIMSIMU, TaK M TEXHOTEHHBIMHU I10JIEBbI-
MU TOTOKAaMU: BO3HUKAIOT JIOKAJIbHbBIC TUIIEpP- WU
TUIIOMArHUTHBIE 30HBI, MU3MEHSETCS TeOMarHUTHOE
Haksionenue. ITpecdopmupoBantblie 10O ABIAAIOTCA
OUOJIOTUYECKN aKTHBHBIM aHTPOIIO-T€0IKOJOTUYEC-
KuUM (haKTOPOM, CIIOCOOHBIM BBI3bIBATH U3MEHEHUST B
opranuszMe Ha (GU3UOJOTHYECKOM, OHOXUMIIECKOM
u MopdosiornueckoM ypoBusax [11].

[Tosyuennl pe3yJibraThl, KOTOPbIE paccMaTpuUBa-
10T OT/IeJIbHBIE CTOPOHBI U HEKOTOPbBIE IIPEIoara-
eMble MEXaHU3Mbl TAaKUX B3aUMOJIEICTBUI, HAIPU-
Mep, BIAUSHUE 3JIEKTPOMATHUTHBIX BO3MYIIEHUH Ha
peoJioruyeckrie cBOCTBA KpoBu [13], KajibIueBblii
HaJaHc B OpraHusMe, 4To, B CBOIO OU€PE/lb, IPUBOJAT
K C/IBUTaM B UMMYHHOW CHUCTeMe, U3MEHEHUIO TCH-
XMYECKOTO COCTOSTHUA 4eJIOBeKa, HEPBHOU peryJis-
uuu cepaevnoi gesareavnoctu [10] u ap.

HoBble BO3MOXKHOCTH JIJIs1 OIIEHKU BJINSAHUS Te-
JMOTe0(PU3NYECKON Ccpefibl HA OPraHu3M 4YesioBeKa
U KUBOTHBIX OTKPBLJIUCH C UCIIOJIb30BAHUEM METOA
razopazpsianoit Bugyanusanuu (IPB). TPB-rpammbr
KaK CTaTUYEeCKUe WU JMHAMUYECKUE N300pakeHs,
obpasyloluecs 1o BO3AeiCTBUEM Ha ONTHUYECKUIT
BJIEKTPOJT «3JIEKTPOHHOU JIABUHBI», pa3BUBAIOIIIEH-
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Cs TIPU JIOTIOJIHUTEILHOM BO3/IECTBUN HA OOBEKT
3JIEKTPUYECKOTO TM0JIsI B CBEPXBBICOKOYACTOTHOM
nuanazone [12], MOKHO UCIHOJIB30BATh JIJIsI U3yde-
HUST MATHUTOPEAKTUBHOCTU OUOCUCTEM B MOJIEJTUPO-
BAHHOM TIPOCTPAHCTBE, 06PA3OBAHHOM PA3IUYHBIMU
AKpaHamu [5].

B orimume ot pacrpocTpaHEeHHBIX IIOAXOIO0B
K M3YyYEHHUIO yCpPelHEHHBbIX IIOKa3aTesell cTpecca
GOJIBIIIOE 3HAYEHUE MMEET OIEHKA BBIPAKEHHOCTH
WHJVUBU/YAJbHBIX Pa3JUduil y 3KCIIEPUMEHTAJIb-
HBIX JKUBOTHBIX. VI3BeCTHO, 4TO B 00111€iT TTOMYISAINN
KPBIC BBISBJISAIOTCS pPa3Hble T'PYIIBI 110 BbIXKUBae-
MOCTH B OCTPOIi 9KCIIEPUMEHTAIbHON KOH(DINKTHOM
CUTYaIlUU: YCTOWYMBBIE W TIPEAPACIIOJNOKEHHBbIE K
AMOIMOHATIBHOMY cTpeccy. BoisgBiieHa Tak:ke Bapua-
6eJIbHOCTb MHIMBULYaJIbHON YCTONUNBOCTHU Cep/iey-
HO-COCY/IMCTBIX, TOPMOHAJIBHBIX, UMMYHHBIX (DYHK-
IUH U CIU3UCTON KENTYyJOUHO-KUIIIEUHOTO TPAaKTa y
Pa3HbIX KUBOTHBIX B OJHOTUITHBIX CUTYAIUAX, [IPU-
YeM JKMBOTHBIE, YCTOHUMBBIE 110 OJHUM IOKa3are-
JISIM, MOT'YT OBITh HEYCTOMYMBBIMU 110 ApyTuM [15].

B pabore uccieposanu 0cobeHHOCTH (PUBHOIOTH-
YeCKUX 1 AMOIMOHAIBHO-TIOBEIEHYECKIX PEeAKIIUii y
AKCIIEPUMEHTAJIBHBIX JKIBOTHBIX, KOTOPbIX €Ke/[HEB-
HO IOMEIIa/Id B YCTAaHOBKHU ¢ TIPpehOpMUPOBAHHOI
reOMarHuTHOM cpefoii 6e3 9KpPaHUPOBAHMSA WU C
ocsabieHneM reOMarHuTHOTO TOJist. AHAJIN3 TIOJIy-
YEHHBIX PE3YJBTATOB ITPOBOIUIIN C YYETOM UHWBU-
JLyaJbHBIX OCOOEHHOCTEN pearupoBaHus KUBOTHBIX
Ha BHEIIIHNE BO3/eHCTBUS.

Marepuai u MeTObI

B pabote uCHonb30Bain KpbIC-CaMIIOB TIOMYJIs-
nuu Bucrap. Cozpeprkanue, muTanue, yXos 3a > KUBOT-
HBIMM U BbIBe/IeHUE UX M3 9KCIEPUMEHTA OCYIIeCT-
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BJISLIM B COOTBETCTBUU ¢ TpeboBaHusME «IIpaBui
MIPOBEIEHsT PAOOT ¢ UCIIOJIH30BAHIEM IKCIEPUMEH-
TAJTBHBIX KUBOTHBIX> (IIpuioskenue k npukazy M3
CCCP or 12.08.1977 r. Ne 755).

JKuBotabix 1-it rpynmsl (n=12) nomemmanu B
ruroreoMarauTHYI0 ycranoBky (ITMY) axpanupy-
OIET0 THIIA U3 MHOTOCJIOIHOTO TIEPMAJIOst, 0CIa0-
JISIOIIYI0 reoMarHuTHoe moJsie Gosiee yeM B 600 pas
(matent PO Ne 2012175 ot 30.04.1994), exxenmen-
HO Ha 18 yacoB B Teuenue 21 cyTok. JKUBOTHBIX 2-ii
rpytibl (n=12) 110 aHAJIOrMYHON cXeMe ITOMeIaNn B
YCTAaHOBKY ¢ TpaHchopmMalueil TeOMarHuTHOTO Ha-
kioHerust (Y'TIH). KonrposbHbix Kpbic (3-5 rpy1-
11a; n=6) cojiepKajiy B CTAHIAPTHBIX YCIOBUSX BUBA-
pust BHe 30HbI IPe(hOPMUPOBAHHBIX TeO(DU3NUECKUX
nosieil. Bee skMBOTHBIE HAXOAMINCH BO BpeMsI dKCIle-
pPUMEHTA B MHIUBUIYATbHBIX METALINYECKUX KJIET-
Kax CO CBOOOJIHBIM JIOCTYIIOM K BOJIE.

WccnenoBanme — 3JIeKTPUYECKUX — ITAPAMETPOB
OpraHuaMa >KUBOTHBIX OCYIIECTBJISLIN METOJOM
I'PB, ocHoBanubiM Ha addexre Kupaman, ¢ mo-
morpio mpubopa <«Koppekes (PY M3 PO Ne
29/06111299/3064-02), xommanun  «Kirlionics
Technologyes Int. Ltd». Bupeosamucs TPB-cBeue-
HUST KOHYMKA XBOCTA JKIUBOTHBIX B TA30BOM Pa3psizie
OCYIIECTBJISIIN € HCIIOJIb30BAHUEM CIIEIMAIBbHOTO
anekrpoza B Tedenue 7 cekyun (170 kampos), 5 pas
Y Kay/1011 KPBICHI B XOJi€ BCero axkcrepumenta. Criek-
TPAIbHYIO M MaTeMaTH4ecKyilo 00pabOTKy BHIEO-
3aruceil MPOBOMUJIM C HCIIOJb30BAHUEM IIPOTPAM-
mbl GDV Video Analyzer sepcus 1.2.5 (Kirlionics
Technologies International).

[lanmbie OMEpaTuBHOTO CIYTHUKOBOIO MOHHUTO-
pupoBaHus KOCMO(GU3UIECKON cpejibl (3JIEKTPOHBI,
asba YacTUIlbl, TATAKTUYECKUE U COJTHEYHbIE TIPO-
TOHBI, CKOPOCTb COJIHEYHOTO BETPa, TeMIIepaTypa
MOHHON ILJIA3MbI, COCTABJISION[NE T€OMArHUTHOTO
noJist (MIT) — Bx, By, Bz, Bt) B nau u uacst ucciie-

|

Etk = = = P3k

0,50

Koabdunuent koppessiin

-0,25

Puc. 1. KoppensiijonHas 3aBHCHMOCTD
cnekTpaibHoii wotHoctn TPB-cBevenus ot anekrponnoro (E1k)
u npotonHoro (P3k) KOMIIOHEHTa KOCMUYECKUX JIyYel
B 1-ii rpynme 5KcnepuMeHTaIbHBIX SKUBOTHBIX
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JIOBaHUST OBLIU MOJYYEHBI C UCIOJb30BAHIEM CETH
WNurepuer (NOAA, Space Environment Center,
2003). KoabduimeHtsl paHTOBOH KOppeJadIun
Crmpmana MeXIYy 9JeKTPO(PU3NOJIOTUICCKIMHI
I'PB noxazaTtensMu opraHu3Ma 3KCIEPUMEHTATb-
HbIX JKUBOTHBIX U BbIIIEHA3BAHHBIMU [TAPAMETPAMU
Kocmousnueckoil cpejiibl B MoMmeHT ['PB-cbem-
KU PACCUUTBIBAIIM C WCIIOJH30BAHUEM IPOrpaM-
muoro nakera STATISTICA 5.5. 3uavenus Ko-
adbdunuentos koppesmsaiuu >0,25 (-0,25) mis
1-11, 2-it rpynmn u >0,36 (-0,36) asis 3-ii rpynisl co-
OTBeTCTBOBAM 5% ypoBHIo 3Haunmoctu (p<0,05).
B navasie akcriepumenta (J10 BO3/IEfCTBUIN ), Yepe3
OJTHY, JIBE ¥ TPU HEJIEJIU BO3AEUCTBUI OBLIN BBITIOJI-
HeHbl U3MepeHus (PU3NUecKoi paboTOCIIOCOOHOCTI
B Tecte cratuueckoit Harpysku (CH) u BbIpaxken-
Hoctu MexkBuoBoi arpeccuu (MA). Yepes 21 cyT-
KU U3MEPSJIM OTHOCUTETIbHYIO MACCy BHYTPEHHHUX
OPraHoB, a TAK)Ke COJEP/KAHIE TeCTOCTEPOHA B KPO-
BU C WCHOJIb30BAaHUEM KOMMEPUYECKUX HAOOPOB JIJIsT
ummynodepmentroro ananusa (Crepons UDA-Tec-
tocrepor — Asikop Buo, Caukt-TlerepOypr).
Msmepenne (husnueckoil cratndeckoii paboroc-
MOCOGHOCTU TIPOBOAIMIN 110 MeToxy [2]. Momesbio
CIIy’KIJI BUC JKMBOTHBIX HA IECTE, PAa3MEIIEHHOM
Ha BbIcOTe He MeHee | MeTpa Hajl ITOBEPXHOCTBIO
nosia. VI3aMepsiiu mpopoKUTEIbHOCTD BUCA JI0 OT-
Kasa B CeKyH/aX. TecT MpoBOAWIN B JHEBHOE Bpe-
Mst (12%90-14%), Tect 1m0 oOIleHKE WHIUBHUIYATbHOM
BBIPAKEHHOCTH MEKBUIOBOW arpeccuu MPOBOININ
crenytoum o6pasoM. B teuerne 10 MuHyT HaOJIIO-
JTAJI KOHTAKT KQK/ION 9KCIIepUMEHTATbHOU KPBICHI C
MBIIIIBIO, TPUYEM JIJIST KasKI0M KPBICHI GPAJIH JAPYTYIO
MbI1Ib. Peakiinio KpbIChl OLEHUBAIU 110 5-0alIbHOI
mkasie [8], monoJHUTENbHO BBE/IST IPAJIAIAIO BbIpa-
JKeHHOCTH peakiuu ete Ha 0,5 6amna. J{js oneHKn
Pa3IMYUIl OJYIeHHBIX PE3YJIBTATOB UCIIOIb30BAII
HemapaMeTpuiecKnue KpUTEpUu.
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Puc. 2. KoppesiioHHasi 3aBUCUMOCTD
criekTpaabHoii IotHocTd I'PB-cBeuenns
ot Bx- u Bt-cocraBasionux MarHuTHOTO 1O 3eMJIH
B 1-ii rpynie sKcnepruMeHTaIbHbIX ;KUBOTHBIX
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Tabruya 1
Koppenauuonnas 3asucumocmo cnexkmpanvnou nnomnocmu I'PB-ceeuenus
om (paxmopoe conneuHow AKMUSHOCMU 8 MPeX 2PYNNAX IKCNEPUMEHMATILHBIX HCUBOMHBLX
YactoTa I'pynma 1 I'pymma 2 I'pynma 3
(I 1 2 | 3 4 1 2 3 4 1 2 3 4
1,28 -0,27
1,42 -0,27
1,56 -0,27 0,28
1,70 -0,26 0,34 0,29
1,85 0,30 0,27
1,99 0,32 0,28
2,13 0,32 0,26
2,27 0,37 0,36
2,98 0,27
3,55 -0,29 0,28
3,69 -0,28 -0,28 0,31 0,26
3,84 -0,32 0,32 0,26
3,98 -0,30 0,34 0,27
4,12 -0,26

IIpumevanue: npedcmasnenvl snavumoie Ko3(ppuuuenmot panzosoii koppersuyuu Cnupmana (p<0,05), 1 — arvpa-vacmuypl, 2 — npomonvt
BYICOKUX AHEP2uUil, 3 — CKOPOCMb «COJIHEUH020 6empas, 4 — memnepamypa uoHHOU nAA3Mbl.

Pe3yabratsl

B pesysbrate uccienoBaHWsS BBISBJIEHO, YTO
OGUO3TIEKTPUYECKUE TIOKA3ATEN SKUBOTHBIX, 3ape-
TUCTPUPOBaHHbIE C UCIOJb30BaHUeM MeTozna ['PB,
Haxo/IATCS B 3HAYMMOM KOPPEJIAIMOHHON 3aBUCH-
MOCTH OT Psijia KOCMO(MU3UYECKUX M1apaMeTpoB. B
3aBUCHMOCTH OT THUIA 1PedOPMUPOBAHHOTO IIPO-
crpanctBa (ITMY wm YTTH), B kotopom Haxo-
IWJINCh 9KCIIEPUMEHTAIbHBIC JKUBOTHBIE, y HUX
chopmupoBasica crienuduiecKnii CieKTp KoppeJis-
IIMOHHBIX CBA3el ¢ KOCMO(U3UUECKOU cpeioil. Yc-
TAHOBJICHO, YTO y 9KCIIEPUMEHTATbHBIX KUBOTHDIX,
[IPOXO/IMBIINX HUCHBITAHUS B TUIIOT€OMArHUTHON
YCTaHOBKE, YyBCTBUTEJIBHOCTb OPraHU3Ma K M3Me-
HEHUIO MHTEHCUBHOCTHU IIPOTOHHOTO U 9JIEKTPOHHO-
IO KOMIIOHEHTOB KOCMMYECKHX JIy4eil CyIIeCTBCHHO
OTJIMYAJIACH OT PE3yJIBTATOB KaK BO 2-if, TaK U B 3-1i
rpymnmnax. ¥ kpbic 1-i Tpynibl crieKTpaibHas 1JI0T-
HOCTb U3JIy4eHUS B OIIPEICJIEHHBIX YaCTOTHBIX JI1a-
nazonax (1,3-1,4 I'g; 1,8-2,0 Iy 3,3-3,9 T, 6,4-6,9
I, 10,0-11,0 Tr) npu I'PB okazanace B 3HaumMoit
obOpaTHOI KoppesiuonHoii sapucumocti (p<0,05)
OT MHTEHCUBHOCTU TPOTOHHOTO U 3JIEKTPOHHOTO
KOMIIOHEHTOB KocMuveckux Jiyueit (Puc. 1). Bo 2-
W u 3-if rpynmax moo6HYI0 BbIPaKEHHYIO 3aBUCH-
MOCTb He HabJIo/1au.

[Tpu orleHke BAMAHUSA COTHEYHBIX (PaKTOPOB 3a-
(¢ukcupoBana nHas CTPYKTYpPa KOPPEIAIMOHHBIX 3a-
sucumocteil (Taubauuya 1). B 1-ii rpyiiie Kpbic 4yBc-
TBUTEJIHHOCTDb K UBMEHEHUIO COJTHEYHOM aKTUBHOCTH
OKaszajach MUHUMaJIbHOU. B KoHTpOJIe (3-51 Tpytia)
[TPOSABUJINCDH TIPSMbIE KOPPEJISIIMOHHBIE CBSA3M CIIEK-
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TpasbHOU TotHOCTU ['PB-CcBevyenus co ckopocTbio
«COJIHEYHOTO BeTpa» U TeMIepaTypOil HOHHOM I11a3-
MbI (B yacToTHOM [uanasone: 2,2-2,3 T'r). Hanbosee
BBIPAKEHHASA 3aBUCUMOCTD 3JIEKTPUYECKUX ITOKa-
3aTeJsiell OT MapameTpoB, OTPAKAIONUX COJHEUHYTO
AKTUBHOCTb, YCTAHOBJIEHA B TPYIINE >XUBOTHBIX,
MTPOXOIMBIINUX UCIIBITAHUS B YCTaHOBKE, Tpanchop-
MUPYIOIIeil TeOMAarHuTHOE HAKJIOHEHUE. 3HAUYUMbIe
MpsiIMble  KOPPEJIAIIMOHHBIE CBA3U CO CKOPOCTHIO
<COJIHEUHOTO BeTpa» W TEMIIEPATypoll COJIHEeY-
HOM IJIa3MbI BBIABJICHBI B YACTOTHBIX JIMANIa30HAX:
1,56-2,13 Tig; 2,98-3,98 Tu. O6paTHble KOppe/siu-
OHHbIE CBS3U C COJIHEYHBIMU TIPOTOHAMM BBICOKUX
SHEPruil U MJIOTHOCTBIO UX IMOTOKA YCTAHOBJICHBI B
yacToTHOM auanasone 1,28-1,7 I, a ¢ moTokamu aib-
(a-uactun B quanazone 3,69-4,12 . 3aBucumocThb
OT TIaPaMETPOB <«COJHEYHOTO BeTpa» BO 2-U m 3-ii
rpyImiax uMesa HeKoTopble oTimuugd. Bo 2-i rpyn-
e 3HauMMble KOPPEJIALUOHHbIE CBA3U ObLin OoJiee
BBIPAJKEHDI, TIPOSBUIACH JIOMOJHUTEIbHAS 3aBUCH-
MOCTb OT COJIHEYHBIX ITPOTOHOB BBICOKMX HEPTUil U
IJIOTHOCTU UX TIOTOKA.

[Ipu oreHKe 3aBUCUMOCTH 3JIEKTPUIECKIX TTOKA-
3aTeJiell OT mapaMeTpoB MAarHUTHOTO TIOJIS 3eMJIN BO
2-ii TpyIITie MPOSBJIAIACD MPAMAs KOPPEJAIMOHHASA
C¢BA3b JUIIb ¢ Bx-cocrasigomen 'MII B nnanazonax
1,0-2,1 I'y; 9,2-9,5 I B 3-it rpymie (KOHTPOJIbHOIA)
3ahMKCUPOBAHDBI 3HAYNMbBIE OOPATHBIE KOPPEJISIIH-
OHHBIE CBA3U ¢ Bx-cocraBigoomnieil B 4aCTOTHOM /I1a-
nasone 3,3-3,6 [11 1 psiMble KOPPEJAITMOHHBIE CBI3U
¢ By- (8 nmanasonax: 3,4-4,3 I'i; 7,5 T'; 7,8 Tium 10,85
') u Bt-cocrasastionumu ['MIT (9,2-9,5 Ir). B 1-it
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rpyie ObUIM YCTAaHOBJIEHbI 3HaYMbI€ IIPSIMbIE KOP-
PEJIAIMOHHbIE CBSI3U CIIEKTPAJIbHOI IJIOTHOCTH CBe-
yernst ¢ Bx- (B amamaszonax 3,3-3,6 I'r; 6,35-6,7 Tn),
¢ By- (6,0-6,3 Tt1) u Bz-cocraBasonmmu [MII
(3,3-3,4 I't; 10,15-10,40 ITr), a Takike BBISIBJIEHBI
3HauYMMble O00paTHbIE KOPPEJSIMOHHBIE CBI3U C
Bt-cocraBagiomnieii B IMUPOKOM AMANa30HE Yac-
tor: 1,0-1,25 Tng; 1,8-2,05 Iy 2,6 I 3,25-3,75 T
6,35-6,7 Iy, 7,5-7,7 Ti; 10-11 Tty (Puc. 2). Takum
00pa3oM, B KOHTPOJIHOW IPYIIEe KUBOTHBIX ObLIH
3a(UKCUPOBAHbI 3HAUMMbIE KOPPEJISITUOHHbBIE CBSI3U
C TPeMsI U3 YeThIPeEX KOMIIOHEHTOB MAaTHUTHOTO OJIS
3emJtu, IpuyeM 3aBUCUMOCTU OT BEPTUKAJIBHOI U rO-
PU30HTAJIBHOI COCTABJSIONIMX ObLIM PasHOHAIIPAB-
siennbiMU. JKUBOTHbBIE, HAXOJUBIINECS B YCJIOBUIX
¢ TpancgopMaiieil reoMarHUTHOTO HAKJIOHEHUS,
0Ka3aJMCh YYBCTBUTEJIbHbBI TOJBKO K M3MEHEHUSIM
TOPU3OHTAJIBHON  COCTaBALIONICH TeOMarHUTHOTO
[10J14, 3aBUCUMOCTb OT Heé ObLIa IOJIOKUTEIbHOM,
B OTJIMYME OT KOHTPOJIbHON I'PyNIbL. Y KUBOTHBIX,
HaXO/IUBIINUXCS B TUIIOT€OMATHUTHBIX YCJIOBUSIX,
[POSIBUJIUCH 3aBUCUMOCTHU OT BCEX YEThIPEX COCTAB-
agronux [MIT (Bx, By, Bz u Bt).

He wMenee BbIpaskeHHasi pa3HOHAIIPABJIEHHAS
JIMHAMUKAa B TpyINIax ¢ pasHoii npedopmalmeit
reOMarHuTHOTO TI0Jisl TIPOSIBUJIACH TIPU OlleHKe (hu-
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Puc. 3. lunamuka npupocra Gpusnueckoii paGorocnocoGHoCcTH
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3UOJIOTUYECKUX XAPAKTEPUCTUK U 3MOIMOHAIBHO-
MTOBE/IEHYECKON PEAKTUBHOCTU HCCJEAYEMBIX KH-
BOTHBIX.

AHamus auHAMUKKA 1pupocta (Gusndeckoil pabo-
TOCIIOCOOHOCTHU B TECTE CTATHUECKOU HATPY3KH Y IKC-
MIePUMEHTATBHBIX JKUBOTHBIX OTHOCUTEJIBHO CXOJHBIX
3HAYEHUIT TIOKA3aJl, YTO y KUBOTHBIX 00EUX DKCIIEPH-
MEHTAJIBHBIX TPYIIT 4epe3 2 U 3 He/lesin 3TOT MOKa3a-
TEJIb YBEJIMIUBAECTCS. Y KOHTPOJIBHBIX KPBIC, HA0O0POT,
OoTMeueHa TeHIeHIUs K ero cHiskenuto (Puc. 3).

[Ipu ananmm3e BBIPAKEHHOCTU MEKBUIOBOU ar-
peccuu KpbIC OIEHUBAIN U3MEHEHUE PEAKITUH B XOJIe
IKCIIEPUMEHTA B TIPeIesiaX OJHON 9KCIIEPUMEHTAb-
HOU TPyTIIBI, OTHOCS JKUBOTHBIX C HapacTaHUEM ar-
peccuu B OZIHY MOJTPYIIILY, a CO CHIKEHUEM — B IIPY-
ryio noarpytiry. Ha puc. 4 npuBeieHbl JaHHbBIE 9TOTO
aHaIn3a.

e S 1 rpynna (gesnbra +)
= = = = » 1 TpymIa (nesbra -)
— - - 2rpynma (nenpTa +)

— o= = 2 Tpynna (zemnbra-)

— A Konrpomns

2,00 **
2,00~ »
4
4
4
4
1,50 ** .’
4
1,50 *
{0 "‘
1425 5%, R
‘0
s\b 1,00 **00
- ¢ ~ *
1,00 \: -
~
. —— -
0,80 **
0,80 **
0,50
0,00 } f {
1 "Henens 2 Hemens 3 Hemens
025 ., | -0,33 **
... -0,42 %% IR S
-0,43 R TR
-0,50 R‘
-0,75
-1,00
-1,50
-1,75
-2,00 -

Puc. 4. [lunamuka npupocTa BbIpa:KeHHOCTH MeKBHIOBOM
arpeccun y Kpbic (0aibr)
B X0/l€ 9KCIIePHMEHTAIbHBIX BO3/IeHCTBUI

** —p<0,01 mo cpaBHEHWTO C aHAJIOTHYHOI TOUKOH B KOHTPOJIE
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BumHo, 4TO y KOHTPOJBHBIX JKMBOTHBIX BBIpA-
JKEHHOCTh aTrPecCUBHON PEaKINU CHIDKAJIACh TIPU
MHOTOKPAaTHOM TPEbSBICHUN MBIIU B HHAMUKE
aKcriepuMenTa. JKUBOTHBIE, MOTyYaBIlne 9KCIO3U-
nuto B [TMY, pazjiesiniivich Ha 2 MOATPYIIITbI, KAXK/ast
13 KOTOPBIX coctosiyia u3 6 xpwic. B 1-it moarpymie
BBIPAKEHHOCTD arpeccuy HapacTajia B TMHAMUKE K-
CIIEPUMEHTA, @ BO BTOPOI MOATpPyIiie — OHA CJabo
CHUKAJACD. Y 7 5KUBOTHBIX U3 TPYIIIIbI, TOJTYYaBIITAX
skcriozunuio B Y TI'H, arpeccuBHOCTh CHUIKAIACH
AHAJIOTUYHO KOHTPOJIBHBIM JKUBOTHBIM, Y 5 — Iep-
BOHAUYAJIbHBIN TTO/IbEM arPECCUBHOCTH CHIKAJICS HA
2 n 3 Toukax. [TomydeHHbIil (hakT, 4TO O BJAUSHU-
€M 9KCIO3UINI B YCTAHOBKAX 9KCIIEPUMEHTAJIbHDIC
JKUBOTHBIE JIEJIATCS Ha JIBE MOJTPYIILI — C TIOBbI-
IIEHUEM M CHIKEHNEM BBIPAKEHHOCTH arpeccuu —,
YKa3bIBaeT Ha HAJIMYUE CTPECCOPHOM peakInu, TOJ
BJIMSIHMEM KOTOPOU rposiBisieTcs: uddepeniiu-
POBKa >KMBOTHBIX 10 TUIIAM PeaKTUBHOCTH. leTepo-
FEHHOCTD TOIYJISIIUN JIAOOPATOPHBIX JKUBOTHBIX 110
OUOXMMUYECKUM, (DU3MUECKUM MApaAMETPaM, UX pe-
AKTUBHOCTH K CTPecCy yOeAUTeNbHO TOKYMEHTHPO-
Bana [14].

B mabauye 2 nipesictaBieHbl Pe3yJIETaThl U3MEpPe-
HUS YPOBHS TECTOCTEPOHA B KPOBHU, a TAKIKE MACCO-
BBIX MH/IEKCOB OPTAHOB ITOJIOBO CUCTEMbI JKUBOTHBIX
mocJie 9KCIEPUMEHTATBHBIX TIPOTEAYp. Y JKUBOT-
HBIX, TTOJyYaBIux skcno3unuu B Y TTH, otmeuena
TEH/IEHIINA K POCTY YPOBHS TECTOCTEPOHA B KPOBH,
KOTOpas COUETANTACH C YBEJTMUEHNEM OTHOCUTEIbHOM
MAacChl OPraHOB MOJIOBOU cucTeMbl Kpbic. OGpariaer
Ha cebs BHMMaHHUE yBeJMdeHue pa3bpoca MHIUBU-
JyaJIbHBIX 3HAUEHU KOHIICHTPAI[UU TECTOCTEPOHA Y
AKCIIEPUMEHTAIBHBIX JKUBOTHBIX. Koaddutment Ba-
pHUAIUK [0 YPOBHIO TOPMOHA B KPOBU B TPYIITIE KOHT-
POJIBHBIX JKUBOTHBIX cOcTaBwI 27,3%, B 1-ii rpyTimme —

40,5%, a BO 2-11 rpymnimie — 70,8%. ITU maHHbBIE TaK-
JKe YKa3bIBAIOT, UYTO AKCIIO3UIIUN KMBOTHBIX B yCTa-
HOBKax ¢ peOpPMUPOBAHHBIM MATHUTHBIM TTOJIEM
CIOCOOCTBYIOT MTPOSIBJIEHUIO WHIMBU/YAIbHON reTe-
porenHoctu B rpyie, npudeM addext Y TTH Boipa-
JKEH CuibHee. AHAJIOTUYHBIE JIaHHbIe OBLIN TOJTyde-

HbI HAMU TIPU U3YYCHUHM TOPMOHAJIBHBIX TTAPAMETPOB
y IOHONIEH-BOJIOHTEPOB TOCTE KPATKOBPEMEHHBIX
AKCIIO3UIINI B yCTAaHOBKAX [4].

WN3BecTHO, YTO ypOBEHb TECTOCTEPOHA B KPOBU
CBA3aH C arpecCMBHOCTBIO CAMIIOB U IOBBINICHUE
€r0 KOHIEHTPAIUN KOPPEJUPYeT C yBEJIUYCHUEM
BBIPAKEHHOCTH 3TOW PEAKIMK Y KOHKPETHOU 0COOH.
JKuBoTHbBIE, MOKa3aBiie HauOOJee BHIPAKEHHYIO
arpecCUBHYIO PEAKIINIO B KOHIIE 9KCIIEPUMEHTA, NMe-
JI 3HAYUTENHHO GoJiee BBICOKUN YPOBEHD TECTOCTE-
PoHa, 0cOOEHHO Te 0c00H, Y KOTOPBIX PEaKIs arpec-
CUBHOCTH ¢ YOUNHCTBOM MBIIIN MPOSIBUIIACH TOJILKO B
MOCJIC/IHUI JIEHb TECTUPOBAHUS.

OGcy:k/eHne pe3yabTaToB

[IpoBesicHHBIE JKCIIEPUMEHTBI TTOKA3AJH, YTO
JIOJITOBPEMEHHAST JIPOOHAST HKCITO3UTIHSI JKUBOTHDIX B
1peopMUPOBAHHON T€OMATHUTHON cpejie Moiuu-
[UPYET 3aBUCUMOCTH 3JICKTPUYECKUX T1apaMEeTPOB
0T KOCMO(U3NUYECKOIT Cpe/Ibl, UX TTOBEJICHYECKUE Xa-
PAKTEPUCTUKHU U AKTUBHOCTb TOPMOHAJIBHBIX CUCTEM.
ITpe6biBaHe KPBIC B yCTAHOBKAX € OC/1a0/IeHIEM reo-
MarHUTHOTO TIOJISI WK ¢ TpaHcdopmaimeii reomar-
HUTHOTO HAKJIOHEHUS BBI3BIBAET OJIHOHAIIPABJICH-
HbIe, HO BbIPA)KEHHBIE B PA3HOI CTEIEHN U3MEHEHUS
U3YYCHHBIX XaPaKTEPUCTUK Y IKCIEPUMEHTATBHBIX
JKUBOTHBIX. TaK, 9KCIO3UITNHN JKUBOTHBIX B YCTAHOBKE
¢ TpanchopmMaleli reOMarHuTHOTO HAKJIOHEHUS BbI-
3bIBaeT OOJiee BHIPAKEHHOE HAapacTaHUe aKTUBHOCTU
MIPOIIECCOB aHAOOJIM3MA, YTO TPOSIBJISETCS B YBEJIH-
YEHUW YPOBHSI TECTOCTEPOHA U MACCOBBIX MH/ICKCOB
OpPraHoOB PENPOAYKTUBHON CHCTEMBI, 110 CPABHEHUIO
C KPbICAMH, TTO/IBEPTABITUMUCS TUIIOTCOMATHUTHBIM
BO3/IeHicTBUAM. B ¢BOI0 04yepenib, KPHICHI, TTOIBEPTaB-
mivecst akenosuamM B TMY, nposiBiistior 60JIbIIYIO
arpeccUBHOCTD B TECTE MEKBU/IOBOI arpeccui.

YcranoBiieH (hakT, 4TO JKUBOTHBIE, TTPOXO/IUBIITHEC
cepuio u3 21 <«IOTPYy)KeHUs» B TUIIOT€OMATHUTHYIO
Cpely, CTAaHOBSITCsI GoJiee TYBCTBUTENBHBIMU K IIPO-
TOHHBIM U 2JIEKTPOHHBIM KOMIIOHEHTAM KOCMUYeC-
KUX JIy4eif, 4To, B CBOIO 04Yepe/ib, MO3BOJIsAET (DUKCH-
poBaTh paHee HeusBeCcTHbIe GUOTPOIHBIE hPEKTHI
aTuX GakTopos [3]. BodMoKHO, 4TO OTIOCPEIOBAHHOE

Tabnuya 2

Konuenmpayus mecmocmepona 6 Kpoéu u Maccosvle UHOEKCbL OP2AHOE NONOGOY CUCTEMbL KPbIC
6 KoHue Kypca akcnozuvyuii (M+m)

. Tecroctepon F TV — CemeHHbIE ITpocrara IIpocrara MLA
pynna Hy3prI)KI/I BCHTpaJII)HaH ﬂOp3aﬂbHaﬂ

HMOJIB/JT r/100 r /100 r wir/100 1 wir/100 1 mr/100 T
KonTposbHast 6,49+0,72 1,04+0,02 0,34+0,05 113,8+8,7 58,5+8,4 75,7+9,2
[ — runorcomarnurhas 7,58+0,95 1,06+0,02 0,31+0,02 116,9+7,7 70,4+4,7 70,045,7
ycranoska (I'MY)
II — ycranoBka c
Tpancdopmarmeit 11,24+2,74 1,10£0,04 0,40+0,04 128,6+17,8 90,1£9,6 80,2+6,3
TEOMarHUTHOTO
nakyonenus (YTTH)
P 2-3<0,05 1-3<0,05
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AJIEKTPOATMOC(hHEPHBIMU U IPYTUMHU TIPOTIECCAMHU, 3a-
BUCHUMBIMHU OT WHTEHCUBHOCTH KOCMUUYECKUX JIydeit
U PEJUKTOBOTO M3JydeHus [6], conpsikeHue aieKT-
PUYECKHUX U KOCMO(U3NYECKUX TTaPAMETPOB YCUITH-
BAETCSI 32 CUET YBEJUUEHUST MOTPEGHOCTU B PETyJisi-
TOPHOI MH(pOPMAITIY B YCIOBUSX a/IaNI TAIIH K PE3KO
U3MEeHEHHOIT cpesie obutanust. B rpyrie 2 (B YTTH)
KOJIMYECTBO TIPOSBUBIINXCS 3HAUUMbIX KOPPEJISIIH-
OHHBIX CBSI3eil MEHbIIIE U UX CTPYKTYpa ApyTasi, 4To
OTpakaeT MHOI XapaKTep COMPSIKEHUsST OMOJIEKTPH-
YECKUX MMapaMeTPOB OPraHU3Ma ¢ BeJIMUYNHON 1 3HA-
KOM TPaHC(HOPMUPOBAHHOTO T€OMArHUTHOTO HAKJIO-
HEHUS, BO MHOTOM 3aBUCSIIETO OT reorpahuyeckoit
HIMPOTHI, KaK M3BECTHO, OMPeeISonieil pacipeie-
JIeHUe Ha TIJIaHeTe CBETOBBIX W JIPYTUX COJTHEYHBIX
9HEPro-uHOOPMAITMOHHBIX TOTOKOB.

W3 nautepaTypbl M3BECTHO, YTO HEUPOHBI TOJIO-
BHOTO MO3Ta KPBIC TPOSIBJISIOT BBICOKYIO UYBCTBH-
TEJBHOCTh K CJIAOBIM BO3MYIIEHHMSIM MATHUTHBIX
noJieii [17]. BoisiBiieHHAst HAMY 3aBUCUMOCTD 3JIEK-
TPUYECKUX MAPAMETPOB OT COJHEYHOUW aKTUBHOCTH
VCUJIMBAETCS B YCJIOBUAX TpaHChOPMAIUK reoMar-
HUTHOTO HAKJOHEHUS 1 PE3KO 0cabeBaeT B TUIIOTE-
OMarHUTHBIX YCJIOBHSX, UTO, HA HAIIl B3TJIA]L, €IIe Pa3
noATBepsaaeT ocodyio posib ITMII B hopMmupoBatm
costHeuHO-0rocdepHbIX cBsizelt [7].

[TosrydenHble pe3yJbTaThl TTO3BOJISIOT TIPEATIO-
JIaraTh, YTO B OCHOBE BBISBJISEMbIX U3MCHEHUI TIPH
BO3/ICHCTBUY Ha OPTaHU3M >KUBOTHBIX Tpedopmu-
POBAaHHBIX TEOMArHUTHBIX TIOJICH, W3MEHSIONUX
YyBCTBUTEJNHHOCTH OUOCHCTEM KO MHOTHM KOCMO-
(puszndeckum dakTopam, JIEKUT TeHEPATU30BAHHAS
peakius o CTOPOHBI MHOTMX CHCTEM OPTraHU3Ma,
Bryouas [THC, koropad mo cBouM XapaKTepUCTH-
KaM MOKET COOTBETCTBOBATH <«HecHeuduuecko-
My WHOOPMAIMOHHOMY CUHPOMY IE€3WHTETPAIUN
(bynkimonanpupix cucrem» [9]. B xadectBe omHOIM
13 ee COCTABJIAIONINX BBICTyNAeT Hecreldruieckas
peakIus cTpecca, HUBEJUPYIONas pa3indus B jefic-
TBUM TIPUMEHSAEMBIX cTpeccopoB. Crennduiecknm
CJIeJICTBUEM DKCIIO3UINI B TPehOPMUPOBAHHOI Te0-
MarHUTHOM cpejie SABJISETCS TOBbINEHNE TeTePOTeH-
HOCTHU B TPYIIAX UCIOJb30BAHHBIX B 9KCIIEPUMEHTE
JKUBOTHBIX 110 WX WHIUBUIYQJIbHOW PEAKTUBHOCTH
Ha MpeIbABISIEMbIE BO3/IECHCTBUA.

Ha pnannoM aTare m0CTaToOuHO TPYIHO CAETIATH
BBIBOJIBI O 3HAYMMOCTU OTMEYAEMbIX W3MCHEHUI
NI OpPraHu3Ma 9KCIEPUMEHTANIbHBIX KUBOTHBIX B
mesoM. Kakue mo3uTuBHbIC WU HETATUBHBIE CJIE/IC-
TBUS HTUX M3MEHEHUU HA YPOBHE OpPraHu3Ma, €ero
KUBHEAEATENLHOCTH OYIyT MPOSIBISATHCS Jajiee —
MTOKa HEU3BECTHO.

ITpu o6CysKIeHUN 9TUX BOIIPOCOB CJIEAYET YUU-
THIBATH MHEHUE BEAYIIHUX CIEIHATUCTOB B 00J1aCTH
akoJiorndyeckoit puzunosiorun. Tak, H.A. Arajskansn
B CBoell crarbe, nocssamennon uaeam A.Il. ABibi-
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Ha, [TUIIET, YTO UCCJIEI0BATENN B HACTOSIIIEE BPEMS
HIMPOKO I0JIb3YIOTCSL IIOHATHEM <«OUOCOLMaIbHAS
iaTta 3a a/lalTUPOBAHHOCTh K KOHKPETHBIM 9KCTpe-
MaJIbHBIM YCJIOBUSIM», KOTOPas IpecTaBsieT coO0it
He OTHOMOMEHTHBIN aKT, a OTpe/leJIeHHBIN MPOoIlecc,
JUISIIIAIACST CTOJTBKO BPEMEHU, CKOJIbKO JKUBast CUCTeE-
Ma HY’K/JIAeTCs B TIOJJIEPXKAHUM 3/[aHHbIX [TapaMeT-
POB aJalTHPOBAHHOCTH. B GHOCOLMAIBHYIO ILIaTy
3a aJalTHPOBAHHOCTD, 110 0OOCHOBAHHOMY YTBEPIK-
nennio A.Il. ABibiHa, BXOJAT He TOJIBKO MOPdoJIo-
rudyeckas U OMOXMMHUYECKAs! [I€PECTPONKA, HO U OII-
pejieJieHHble MOBPEXKIEHNST HA PA3JIMYHBIX YPOBHSIX
MOPGODYHKITMOHATLHON OpraHu3aiiuu UHIUBULYY-
MOB ¥ uXx ronyJsanuil. Crerenb 3TUX MOBPEXKIEHU I
Oyzer TeM 3HauuTesbHee, 4eM OoJjiee JJINTENIbHO U
WHTEHCUBHO 3KCTpeMasibHOe BiusiHue. He wmenee
BAJKHBIM SIBJISIETCS OIpeJle/ieHue J1e3a/lalTallu Kak
COCTOSIHUSI, TIEPEXOAHOr0 MEXKAY 310poBbeM H 00-
JIE3HBIO, WJIU JIasKe KaK caMOi O0JIE3HM B €e CKPBITON
dopme, korza cymMma IJaThl 3a aalTUPOBAHHOCTD
BBIXOJIMT 3a IpeJieibl OMOCOIMANbHOIO «Ol0sKeTa>
opranusma [1].

ITU BOIPOCH B OTHOIIEHUN BO3/ICHCTBUI HA OP-
rauusm 1peOpMUPOBAHHBIX TEOMArHUTHBIX MOJIEH,
npuobperaiomie Bce OOJIbINYI0 aKTyaJbHOCTb /st
petienus pobieM ypOaHOIKOJIOrUH, TPEOYIOT 1a/ib-
HENIINX UCCIeJOBAHNI.

Dynamics of physiological characteristics and
emotional-behavior reactivity of animals
in preformed geomagnetic environment
D.V. Devitsin, N.A. Palchikova, A.V. Trofimov,
V.G. Selyatitskaya, V.P. Kaznacheev

A long-term fractional exposure in the preformed
geomagnetic environment leads to the increase of
heterogeneity in groups on some changes of links of
organism electric parameters with the cosmophysical
factors, on evidence of individual reactivity on the
impacts as well as modifies the behavior characteris-
tics of animals and hormonal system activity.
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