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3y4E€HUE T'EIHMOOUOIOInHU

B HAIIEW CTPAHE HAYATIOCH

B 20—30-X rojax npouo-
ro cronetus ¢ Tpynos AJLYnxe-
BCKOTO M HMMEET JOBOJIBHO HE-
IIPOCTYIO UCTOPUIO. BbypHOE pas-
BUTHE T€O(PUINUECKUX U KOCMHU-
YECKUX MCCaeJoBaHuM B 60—70-¢
rojpl XX B. paIMKaJIbHO U3MEHUIIO
NPECTABIECHUA 06 OKOJIO3EMHOM
1 MEXIUIAHETHOM IPOCTPAHCTBAX.
OTKpBITUE COJHEYHOIO BETPA U
MAarHUTOC(EPH 3EMINU MPUBEIO
K OOHAPYXEHUIO HOBBIX (PAKTO-
POB, CBA3AHHBIX C KOPIYCKYJIAp-
HBIM uanydeHueM CoJHIA U
MEXKIIJTAHETHBIM MAarHUTHBIM IO-
JIEM, KOTOPBIE MOTYT BIUATH HA
3JIEKTPOMATHUTHBIE ~ CBOMCTBA
cpeapl OOUTAHUA OUONIOIMYECKUX
00BbeKTOB [1].

Ypes3BbyaiiHO Majidsg UHTEH-
CUBHOCTb INPUPOJHBIX 3JIEKTPO-
MATHUTHBIX MOJIENH — MEHBIIE IO-
POXIAEMON TEXHOJOTUUECKOUN Jie-
ATENBHOCTBIO YEJNIOBEKA M COIOC-
TaBUMaAg C COOCTBEHHBIMHU IIyMa-
MU KJIETOK JKHBBIX OPIaHU3MOB —
JJONTO€ BPEMs HE MO3BOJISIA MO-
HATb MEXAHU3M BOCIPUATUSA UMU
3JIEKTPOMATHUTHBIX M3IYYEHUIL.
JIabopaTOPHBIE IKCIIEPUMEHTEI 11O
M3YYCHUIO BIMAHUSA CBEPXHU3KO-
YACTOTHBIX 3JIEKTPOMAIHUTHBIX
nojeit Ha 6GUONIOTUYECKUE OOBEK-
TBl HA OPraHHOM M KJIETOYHOM
YPOBHE [aBAIU IIOXO BOCIPOU3-
BOJIUMBIC PE3YIBTATHL. DTO OBLIO
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Tamapa Koncmanmunoeéna Bpeyc, 00x-
mop Pu3uKo-mamemamureckux HayK, 6eoy-
wputi nayunoi compyonurx HMKH PAH. Ynen
npooremrol Komuccuu «XpoHoouoro2us u
xXpornomeouyuna» Poccutickoil axaoemuu me-
OUUUHCKUX HAYK, PYKOBOOUMELb CeKYUU «2e-
auoobuono2ua» Coeema PAH no npobaeme
«Conneuno-3emmuoie c6a3u. Coarye—3emansr.
anumaemcsa UcCCaeoo8anuiIMy uonocgpep
naarem 3emnoil pynno. (Benepor u Mapca),
a maxxce Ha npomaxenunu oxkono 20 nem
60NPOCAMU 2@NUO0OUONO2U.

Cemen Hcaarxoeuu Panonopm, npogec-
COp, 00KMOP MEeOUYUHCKUX HAYEK, 3ACYICCH-
Mol 0eament nayku PP, 3asedyoujuil 1a60-
pamopueil XpoHoMeOUuyuns, U HOBbLX MeXHO-
02Ul 68 KAUHUKE BHYMPeHHUx O00ae3nell
Mocrosckoti MeOUUUHCKO axaoemuu
umHA.M.Ceuernoea, 3amecmument npeoceod-
mens moti e xomuccuu. Obnracms HAYUHbLX
unmepecos — usyuenue pPummos npu pas-
AUUHBLX 3A00NC6AHUAX 6 C623U C 6030eli-
Cmeuem CONHeUHoli aKmueHoCmu.

€Ie OJHOU NPUYMHON CKEINTH-
u3Ma IO OTHOIIEHUIO K TeIHnO-
610JIOTUH, IPUBOJAUBLIEIO TOPOU
K TPAKTOBKE €€ KAK JDKCHAYKU.
Eme k cepegune 80-X 1 B HAYA-
ne 90-X TOfI0B HAMETHJICA NPOT-
pECC B 3KCIEPUMEHTAIBHBIX, HA0-
JIIOJATENbHBIX U CTATUCTUYECKUX
UCCJIEIOBAHUAX, UTO IMO3BOJUIO
NIPEMIOKUATh HOBYIO T'UIIOTE3Y

0 GMOIOTMYECKUX MPUYNHAX BO3-
JEHUCTBUS OUEHD CNa6BIX AJIEKTPO-
MATHUTHBIX IIOJIEH HA JKHUBBIE Op-
ranusmel. [To3gHee OHA MOTy4HIA
pA NOJATBEPXKJEHUN B LIUKIE pa-
60T, IPOBOJAUMBIX Y HAC B CTPAHE
U 32 pyOEXOM U 110 CEH JIeHb [2].
MBI HONBITAEMCSI PACCKA3aTh
O HOBBIX MOJAXO/aX U HOBBLIX pe-
3yJIbTaTaX, MOJYYEHHBIX 34 IOC-
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JIEJHUE TOJbl, B 4ACTHOCTHU MHC-
TUTYTOM KOCMUYECKUX HCCIELO-
BaHuit PAH u paboraroniei ¢ HUm
MEXJUCIUIUVIMHAPHON TI'PYIIIONU
CHELUAJIUCTOB. OTU UCCIEJOBA-
HUS BEPHYJIU I'€IUOOUOIOTUN YT-
pa4yeHHBI OQULUAIBHBIN CTATYC.
B mHacrosmee BpeMs CyLECTBYET
HE TOJBKO JA60paTOPUA JUHAMU-
KM 3HEPTUYHBIX YACTUL], U KOCMHU-
yeckou norojsl B UKW PAH, 3aHu-
MAIOIAACS IeTUOOUONIOTHEN: TTPU
VKU PAH pa6oraer cexnusg CoBe-
Ta POCCUIICKOI aKaJEeMUU HAYK 110
npobneme  «COJHEYHO-3EMHBIE
cBa3u. ConHne—3emas». PaboThl
IIPOBOJATCA COBMECTHO C MHCTH-
rTyramu PAH (MHCTHUTYTOM 3€MHO-
ro MarHeTH3Ma, HOHOC(EpPH U
pacnpoCTpaHEeHUss PaAgUOBOIIH,
WHCTUTYTOM MEAUKO-OMOIOTU-
JyecKkux npobiaem, MHcTUTYT Du-
3uKkn 3emuu, MHCTUTYTOM Teope-
TUYECKON U 3KCIEPUMEHTAIbHOMN
61O(DU3NKN), 4 TAKKE ydpexje-
Huamu PAMH u Munsgpasa PO:
MOCKOBCKOW MEIMUIIMHCKON aKa-
gemueii num.M.M.Ceuenosa, Hayu-
HO-UCCJIEJOBATEIbCKUM UHCTUTY-
TOM Kapauosaoruu um.A.JL.MsacHu-
KoBa U TocymapCTBEHHBIM Hay4-
HO-HUCCJIEJ0BATEIbCKUM UHCTUTY-
TOM 370pOBbA Jerern PAMH. D1m
HUCCIEJOBAHNUA BOIIIU TAKXKE B
[TporpamMmmy GyHJAMEHTAIbHBIX
uccneposanuii Ilpesuauyma PAH
«PyH/IAMEHTAIbHBIE HAYKU — Me-
nqunuHe». B UKW PAH nposoaarcsa
€KEMECAYHBIE HAyYHBIE CECCHUU
CEKIIUM II0 TEeJHUOOUOJOTUU U
npojo/KaTCsa Tpagunuu UTOD
PAH, ocHOBaHHBIE IIPOPECCOPOM
C.5.1IIHosneM, IPOBEAUTD OJUH Pa3
B 1BA I'OJla MEXKJYHAPOAHBIX CEMU-
HapOB I10 3TOM NpobIEME.

buonorunueckue

3 dekThl cnabbix
3N1eKTPOMArHUTHbIX
nonewu

HanomHuMm, uyTo 6GuoOIOrnyec-
Khe OO6bEKTHl — 3TO CJIOXKHBIE OT-
KPBITbIE HEIUHEHHBIE CUCTEMBL,
B IIPOIECCAX CAMOOPIrAHU3AUU
KOTOPBIX BHEMIHUHM LIYM MOXET
UT'PATh AKTUBHYIO POJIb. [TOCKOJIb-
Ky PUTMHUYECKHE KOJIEOGAHUA CO-
CTABJIAIOT €CTECTBEHHYIO XapaKTe-

PUCTUKY OHUOJIOTUYECKUX OOBEK-
TOB (HA BCEX UX YPOBHAX — OT
KJIETOYHOTO [0 MONYJIALUOHHO-
ro), JErKO MNPEACTABUTDL, UTO UX
3HJIOIeHHAas (BHYTDEHHsSA) Bpe-
MEHHAsl CTPYKTYPa CKJIaAbIBAIACDH
9BOJIOIIMOHHO MOJ| BIUAHUEM
BHEMIHUX NPUPOJHBIX PUTMHUYEC-
KMX CHHXPOHHU3ATOPOB.

BHemHue CUTrHaAbl €CTECTBEH-
HBIX SHCKTpOMaI‘HI/ITHbIX noJjieu
BKJIIOYAIOT IIYM U CJIa0YyI0 MEPUO-
JUYECKYIO COCTABAAIOIYIO. buo-
JIOTUYECKUE CUCTEMBI MOTYT «3a-
XBATBIBATb> PUTMBI 3TUX CHUI'HA-
JIOB WJIM COUBATBCS C COOCTBEHHO-
Tro pI/ITMa IO/ UX BIUAHHNECM HpI/I
OIPE/ICIEHHBIX OOCTOATENbCTBAX.
OpHUM U3 (PU3NYECKUX MEXAHU3-
MOB BO3/JJEUCTBUS CIAOBIX MEPUO-
JUYECKUX CUT'HAJIOB Ha (DOHE IIy-
Ma MOXKET OBITh CTOXACTUYECKUU
PE30HAHC AU CTOXACTHYECKAA
unprpanus (puc.l).

Ecnn MHTEHCUBHOCTDH ILIyMa
BBICOKA, CHCTEMA HE VCIIEBAET
OTCINENUTD CAAOBIM IEPUONYECC-
KU curtail. [Ipy HU3KOW MHTEH-
CUBHOCTH IIIYMa «CO3pEBAHHUE» €€
(pa3pl TPOUCXOAUT CIUIIKOM JIOJI-
ro. Bo3aMOXHO, II03TOMY HE BCE
€CTECTBEHHBIE WIM TEXHOTEHHBIE
3JIEKTPOMATHUTHBIE TIONSA MOTYT
OBbITh OMOTPOIIHBIMU.

Eme B Hayane 90-X rojoB MBI
NPEANOJOKUIN, YTO K BHEHIHUM
CUHXPOHU3ATOPAM OMOJIOTUYEC-
KX DUTMOB MOXHO OTHECTH Te-
JUOTE€OMATHUTHBIE PUTMBI, UMEIO-
1Y€ PA3HbIC IIEPUOJBL: COOCTBEH-
HOro Bpamenus ConHia (OKOJIO
28 pHell), ero rapMOHHUK (OKOIO
14, 0k010 7, OKOJIO 3.5 IHEH) U AD.
[1]. Ham yjgajmocb NIOKa3aTb, 4TO
MOJOOHBIE PUTMBI XaPAKTEPHBI HE
TOJIBKO U COJTHEYHOU U reomar-
HUTHOW AKTUBHOCTEH, HO M JJIs
BCEX OMOJIOTUYECKUX CUCTEM. TaK,
Hab6a10148 32 OHMEHUIMH OJHOM
WJIN TPYIIBL KJIETOK CEPAEYHON
MBIIIIIB KPBICHI, MOKHO OTYETJIN-
BO YBHUJETb OKOJIO-IOJYHEED-
HBIC PUTMBI HAPAJY C CYTOYHBIMU
(puc.2).

Mpl  M3y4aaud  BPEMEHHYIO
CTPYKTYPY OCHOBHBIX (DPYHKIIHO-
HAJIBHBIX MOKA3aTENEN Yy Mal€Hb-
KUX JIETEN C MOMEHTA POXIAEHUA
B TeueHue 26 mec, PUKCUPOBATH
YACTOTY CEPJEYHBIX COKPAIIEHUN,

.

0.0 01 0.2 0.3 0.4 0.5
Bpems, C

Puc.1. Otknuk cuctemsl ¢ AByMs
YCTOMYMUBBIMU COCTOSIHUSIMM

(*2 1 -2 no ocu opaunHar)

HO NEPUOAMUYECKUI CUTHAM U WIYM.
Ha BepxHeM u HUXHeM rpadukax
YeTKOM NEePUOAUYHOCTH HET:
BBEPXY — MEPUOAUYECKUM CUMTHAN
c nepnopom 1.5 c pasameliT, BHU3Y —
cucteMa konebneTcs nop BAUSHUEM
WYMd M HE 3aXBATLIBAET BHELHUM
curian. B cepepnne — cucrema
coBepluiaeT nepuoamnYeckme
koneb6anus ¢ nepuogom 0.15 c.

CUCTOIUYECKOE U JAUACTONHYEC-
KO€ KDPOBAHOE [4ABJIEHHUE, PUTM
Jbixanuda (puc.3). B cmexrpax
MEPBLIX YETBIPEX MECALEB XKU3HU
MPUCYTCTBYET BECH HAOOP PUTMOB
C IEPUOAMHU, ONUZKUMU K I'€IHO-
reOMArHUTHBIM puTMaM. CyTou-
HBIII PUTM HAYUHAET NPOABIATLCA
TOJIBKO HA TSITOM MEcCsIle HAb6II0-
JEHUIT U JOMUHHUPYET K TOLOBAIO-
My BO3pAaCTy. B MaTepuHCKOM Op-
TaHU3ME, KAK U3BECTHO, CYTOUHBIN
puTM Haubosee MOmHBIH. Takoe
OTIMYHE TOBOPHUT O TOM, 4TO JJOJI-
rONEPUOJUYECKHE OUONIOTUYEC-
KM€ PUTMBI BCTPOEHBI B 9HJIOTEH-
HYIO CTPYKTYPY OpPraHHU3Ma IIOJ
BIUSHUEM TEIMOT€OMAarHUTHBIX
PUTMOB, B TO BPEMA KaK CYTOUHBIN
PUTM, UHJYIIUPOBAHHBIA BOJHO-
BBIM n3nydyeHueM COJIHIA, MOA-
BUJICA B OHTOTEHESE.

B ¢opmupoBaHUM 3HAOIEH-
HOW PUTMUKU C NEPUOJAMU OKO-
JIO 28 IHEN MOIJIM UT'PATb BAXKHYIO
poab U Apyrue (pakTopel, HANPHU-
Mep cjabble TI'DABUTALIMOHHBIC
«IYHHBIE€» PUTMBI, UMEIOMHUE Ta-
KyIO K€ NIEPUOAUYHOCTD. Bugumo,
OHHU COCTABUIN CTabuIbHBIE (PO-

IODIPUPOTA » Ne9 « 2005




FTEJIMOBUONIOIrng

240

220 ||\

4acToTa, COKpalleHWA B MMH

0 L]
12:00
03.02.89
yeTBepr

Bpems, oHK

06:00
03.05.89

BOCKpeceHbe

4acToTa, COKpalleHWA B MWH

150

140
130+

1204

—
=
(=]

—
(=]
(=]

BOCKpeceHbe

BPEMA, AHW 17:00
06.06.89
BTOPHWK

Puc.2. Okono-nonyHepenbHbie (UBETHAS KPUBAS) U CYTOUHBIE PUTMbl M3ONMPOBAHHOM KNETKU MUOKAPAA KPbICHI
(p <0.001). CnpaBa — okono-nonyHepenbHble PUTMbI ArperaTa aTMx knetok. B cyTounsix putmax Habnogaercs
HekoTopbld pasbpoc, Ho BUAHLI aBa ropba no 12 4 u gea okono-nonyHegensHbix nuka (101 u 96 u).
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Puc.3. NaHHbie HenpepbiBHOTO
HaBnoAeHUsS YACTOThl CEPAEYHBIX
cokpaweHui (cnesa)

M apTEpPMAanbHOro AABAEHMS
(cnpaea) MnageHua ot MoMeHTa
poxpaeHuns u go 20 mecaueB XM3HMU.
Mo ocu opanHAT aMnAnTyAa pUTMA
(yaap/mun). Mo ocn abeumcc
(8HM3y) yactoTa (umMknbl/Mecsu)

u (sBepxy) nepuopbl B gHAX.
3anucu Habnoaenms c 26.01.89
no 19.03.91 pa3butsl Ha naTb
nocneaoBATENbHbIX CEPUM

no yeThipe MecaLd B KAXAOM.
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HOBBIE Koje6aHus. OZHAKO Ha
HUX HAKJI4/J|bIBAJIUCh PUTMBI €CTE-
CTBEHHBIX  3JEKTPOMATHUTHBIX
IOJIEH, K COOSIM B KOTOPBIX JIOJIK-
HBl ObUIM AJAlITUPOBATBHCS Opra-
HU3MBI, YTOOBI BELKUTB. Kpome To-
IO, B CIIEKTPAX '€OMATHUTHBIX I1O-
JIEN UMEIOTCS TAKKE KOMIIOHECHTHI,
O6MU3KHE K PUTMY COKpPall€eHUA
CEPAECYHON MBIIIIIB, PA3JIUYHBIM
pUTMAM MO3ra, TAKUM KaK o-, B-
6-purmbl. Tenmoreodusnvyeckue
PUTMBl TAKMX YACTOT BO3HUKAIOT
IPU B3aUMOJIEUCTBUU COJHEYHO-
ro BeTpa ¢ MarHurochepon 3em-
JIU, BO BPEMS I'€OMAI'HUTHBIX BO3-
MYIIEHUN, B TOM YUCIE MATHUT-
HBIX O6Ypb, U 0O6PA3YIOT 3JIEKTPO-
MArHUTHYIO CPeJy OOUTAHUSA OUO-
JIOTUYECKUX OOBEKTOB [3].

Cbou  reauOreOMAaTHUTHBIX
PUTMOB WUJIU NOSIBIEHUE OUOTPOII-
HbIX BHCIITHUX JTATUYMUKOB BbI3bIBA-
I0T HAPVIICHUS B PUTMAX KUBBIX
OpPraHU3MOB — JECUHXPOHO3, MO-
JJOOHBII TOMY, KOTOPBIY BO3HUKA-
€T, HAIpUMEP, IIPU PACCOTIACOBA-
HUU (PA3 CYTOYHBIX PUTMOB I1OCJIE
TPAaHCKOHTHHEHTAJIBHBIX Iepere-
TOB y 4eJIOBEKA [4].

DTU uJeU, OYECBUJHO, MOTIHU
B 3HAYUTEJIBHOI CTEIEHU pa3pe-
MIUTh 3HEPIETUYCCKUI I1APAJJOKC
BO3/JICUCTBUS KPAHE CI1A0BIX IPU-
POJHBIX 3AEKTPOMArHUTHBIX I10-
Jle Ha GUOJNOTUYECKUE CUCTEMBI.
OYeBUIHO TAKXKE, 4YTO HEOJHO3-
HAYHOCTb PEAKIUI CIOXHBIX HeE-
JINHEMHBIX CUCTEM Ha CJ1a0bI€ BO3-
JEUCTBUS 3ABUCHUT HE TOJBKO OT
BO3/ICUCTBYIONErO (PAKTOPA, HO U
OT COCTOSAHUA CAMOU CUCTEMBL.

JlabopaTopHbie
3KCMEePUMEHTbI
U TEeOpuUM

Hauunaa ¢ 70-X rofos mpoii-
JIOTO CTOJETUA U3YYEHUE BIUAHUA
KpaiHe CIa0bIX IEPEMEHHBIX
JEKTPOMATHUTHBIX TIIOJIEN HA
OUOJIOTUYECKUE CUCTEMBI dKTUBHO
BEJETCA B HAIIEW CTPAHE U 34 pY-
6¢exxoM. Kak mpaBuao, 3TH KCIE-
PUMEHTBI BBIIOJHAIOTCA Ha (POHE
MOCTOAHHOTO MATHUTHOT'O MOJIA
3eMiy, O3TOMY B OOJBHIMHCTBE
caydaeB 6uonorndeckue 3(pEKTol
CMa6BIX IEPEMEHHBIX MOJEHU BBI3-

BAHBI BO3/ICHCTBUEM KOMOUHUPO-
BAHHOT'O MATHUTHOTO IIOJIA.

CormacHo  Ony6JIMKOBAHHBIM
JJAHHBIM, MOJS C 4AMIUIUTYAMU
MHUKPOTECTOBOTO U HAHOTECIOBO-
ro JUamna30HOB IpPU ONPEJEIECH-
HBIX 3HaYeHUAX yacToT (0T 0.01 Iy
/10 HECKOJIbKHUX [IE€CSATKOB TI€pIr)
CIIOCOOHBI M3MEHATH (PEPMEHTA-
TUBHYIO AKTHUBHOCTb KJIETOK KPOBU
YeJI0BEKa U BPEMS €€ CBEPTHIBA-
HHS, CKOPOCTb pPOCTAa PAKOBBIX
KJIETOK, BBI3BIBATb SMIUICITUYEC-
KM€ NIPOSIBIIEHUS Y JKUBOTHBIX U JIP.

[To nmemuMcsa IKCIEeEPUMEH-
TAJbHBIM OILI€HKAM, CYHIECTBYIOT
IIOPOTOBBIE AMIUIUTY/BI TIEPEMEH-
HBIX CHHYCOMUJANbHBIX MAarHUT-
HBIX IIOJIEH, HEOOXOAUMBEIC s
UHAYKIUU 6103(PPeKTOB. OJHAKO
BEJIMYMHA U NPUPOJA <«IIOPOTOB»
JUI TIOJIEN Pa3JUYHBIX THUIIOB,
4 TAKXEC MEXAHUW3MblI UX BIUAHUA
Ha OMOCHUCTEMBI €Ile HE OIpeje-
JneHbl. bonee TOro, HEKOTOPHIC AB-
TOPBI BOOOIIE OTPUIAIOT BO3JCIH-
CTBUE INEPEMEHHBIX MATHUTHBIX
MOJIEU C AMIUIMTYAOU HUXKE 2—
5 MKT Ha )XUBBIEC CUCTEMBI U I10JIA-
raloT, 4TO COOOUIEHHUSA O TaKUX
addekTax, cKopee BCEro, OIIU-
60uHBI [5]. BMecTe ¢ TEM OHM XK€
CYUTAIOT, YTO ITOSBJICHUE HAJEK-
HBIX JAHHBIX OTHOCHUTEIbHO BJIUSI-
HUS TAKUX IOJIEH HA OMOCHUCTEMBI
CJIEA0BATIO 6B PACCMATPUBATD KAK
BAJKHEHIIEE HAYYHOE OTKPBITHUE.

K nacrosmemMy BpeEMEHHU OJIY-
YEHBl JOCTATOYHO yOEAUTEIbHbBIC
JIOKA34TEJIbCTBA TOTO, YTO IIOJIS
C AMIUTUTY/JAMU B 006J1aCTU MUKPO-
TECJIOBOT'O, HAHOTECIOBOI'O M Jia-
JK€ IMUKOTECAOBOTO JHMAMNA30HOB
UHJYIUPYIOT JOCTOBEPHBIE (-
(EKTB B OMOJOIMYECKUX CHUCTE-
Max. 3a nocaeguue 10 jger B nATH
PA3JTHUYHBIX 1A00PATOPUAX HA OJI-
HOH U TOHN XK€ TECT-CUCTEME U
C HCHOOJIb30BAHUEM OIHOTHUITHBIX
MATHUTHBIX MOJIEN OBLIO YCTAHOB-
JIEHO, YTO NOJ| BIUSHHUEM MHKDPO-
TECJHOBBIX IIOJIEH OIJIOJOTBOPEH-
HbIE KypUHBIC 3MOPHUOHBI B /IBa-
TPH pa3a 4yalie Pa3BUBAIUCH AHO-
MaJIbHO. DBIJIO MOKA34HO TaKXKe,
4TO MCYE3aJ0 HMHIUOUpPYIONEE
nercTere PU3NOAOIrNYECKUX KOH-
LIEHTPAUI MENATOHUHA HA POCT
PAKOBBIX KJIETOK MOJIOYHOI XeJle-
3Bl YEJIOBEKA B KYJIbTypE. DTU JJaH-

HBIE ONIPOBEPTAIOT IPUHIITUNUAb-
HYIO HEBO3MOXXHOCTb HHIYKIHUU
3(pdexkToB ¢ NOMOWBIO IOJEH
C AMIUIUTY/IAMU, MEHBIIUMHU 2—
5 MKT. OgHAaKO HEOOXOAMMO OT-
METHUTb, YTO OIBITHL C KYJIBTYPOU
PAKOBBIX KJIETOK IPOBOJUIUCD
B CHEIUANIBHOM ANUKE, SKPAHU-
pyIomeM BHENTHEE MATHUTHOE I10-
ne (T.€. MOCTOAHHOE MATHUTHOE
1oJje 3eMaIu OTCYTCTBOBAJIO), MO3-
TOMY /1€JIATh KAKUE-IUOO0 BHIBOJBI
O BO3AEUCTBUU MHUKPOTECIOBBIX
noje Ha OGUOOOBEKTH B PEANb-
HBIX YCIOBUAX IIPEXKJEBPEMEHHO.

B HMHCTHUTYTE TEOPETUYECKON
1 3KCHEPUMEHTANBHON 6M0(pu3n-
xu PAH B.B.JlegHeB ¢ COTpyJHUKA-
MM JIOCTOBEPHO MNOKa3a1aU, 4YTO
KOMOWHUPOBAHHBIE KpaWHE CJa-
6bl€ IIEPEMEHHBIE MATHUTHBIE ITO-
14 (C AMIUIUTYIAMU MUKDPOTECIO-
BOT'O, HAHOTECJIOBOTO U JlaXKE MHU-
KOTECJIOBOT'O JUAIIa30HOB) HA (PO-
HE IIOCTOAHHOI'O I10JIs 3EMJIU BIIU-
AI0T HA CBOMCTBA OMONTOTUYECKUX
TECT-CUCTEM M y KXUBOTHBIX, U
Yy paCTEHUI: B 4dCTHOCTH, HA pe-
IEHEPALUNIO0 AMIYTUPOBAHHOH TO-
JIOBHOI YaCTU IJIOCKUX 4YepBeH
wianapunl (Dugesia tigrina) u Ha
Pa3BUTHE TPABUTPONUYECKON pe-
AKIIUM B CETMEHTAX CTEOIEN JIbHA
(Linum bienne). Kak nosaraior as-
TOPHI, B OCHOBE OHOJOIUYECKOTO
JIEMCTBUSL 3TUX MEPEMEHHBIX IO-
JIEH JIEXKUT 4aCTOTHASA MOJYIALUAL
3JIEKTPOMATHUTHOIO MOJA, 06yC-
JIOBJIEHHAA TIPELECCUEN COOTBET-
CTBYIOIIUX MATHUTHBIX MOMCHTOB
A/1ep ATOMOB BOJOPOJa (CIIUHOB)
B IOCTOSIHHOM Tmojie 3eMiau [6].
[Tpruem BeNUYMHA HAOIIOLAEMBIX
3} EKTOB 3ABUCUT OT COOTHOIIE-
HHUSA AMIUIATY/ABL M 9dCTOTHI TEpe-
MEHHOM KOMIIOHEHTBHI IIOJIEU
(puc.4). Ilpu onpejeeHHbIX CO-
OTHOMIEHUAX MEXKIY 4YaCTOTOU U
AMIIATYOU IIEPEMEHHOM KOMIIO-
HEHTHI NOJSA AMIUIATYABI OJIMKAN-
MIMX K HECYHIEN YaCTOTE CATENIN-
TOB MOT'YT OBITb OOJBUIMMU JIAXKE
IIpU OYEHb MAJIBIX BEIUYNHAX
MATHUTHON WMHAYKIIUU II€PEMEH-
HBIX IoJel. BO3MOXHO, TaKO€E Te-
pepacnpeneneHue UHTEHCUBHOC-
T B 4dCTOTHO-MOJYIUPOBAHHOM
CIIEKTPE CHUTHANA CIYXKHUT MYCKO-
BBIM MEXAHHU3MOM B LIENIH MEXMO-
JIEKY/IAPHBIX  B3aUMOJCUCTBUH,
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AR

20

10

(R,—R)=£(5,+8)
- .

AR= 100

YBu/ T

Puc.4. 3aBUCMMOCTb CKOPOCTU pereHepaLMmu NIAHAPHUHI OT UHAEKCA
mopynsumnm ¥Bac/f. AR — oTHocuTenbHas pasHuua (%) mexay cpeaHUMM
BEIMYMHAMM MHAEKCOB PEreHepaumnm B dKkcnepuMeHTanbHbix (R,)

1 koHTponbHbix (R,) o6pasuax. MHpekc perevepaunu R = s/,

roe s — nnowapb 6nactemsl, S — nnowaas Tena nnanvapuu. Kpusas —
TeopeTMYeCcKMU oxmuaaemas 3asmcumocts. Mapametpsl nons: Byc = 42 mkT,
Buc= 1.6 MxT, fic =208, 138, 76, 53, 45, 37, 31, 28.5, 25,21.7, 21, 18 Iu.

B KOHEUHOM CYETE NPUBOAAINMNX
K Ha6110/1aeMbIM 3PP eKrTaM.
B.B.JIegiHeB ¢ COTPyJAHUKAMU
BIIEPBBIE TOKA3AIU TAKXKE, YTO
IIepeMEHHbIC IO/ C KpaiHe Cla-
6011 MUKOTECTOBON AMIUIUTYLON
(640 uT) ¢ wacToroit 10 Ty BHI3HI-
BAIOT CYIECTBEHHBIE 1O BEJIUUUHE
6u03(p(PEKTBl B TECT-CUCTEMAX.
OHu HabmoAanuch HA POHE Mar-
HUTHOIO ImyMa Ha vacrore 50 I
¢ ammurygout 15 HT, T.e. 6omnee
yeM B 20 pa3 NpeBBIMAIONEN AMII-
JIUTYAY BO3AEUCTBYIOILEIO IIOJIA.
ODTHU JAaHHBIE YPE3BBIYANHO MHTE-
PECHBI Ui OLEHKU BO3MOXKHOI'O
OUOJIOIUYECKOIO JJEUCTBUSA €CTEe-
CTBEHHBIX MEPEMEHHBIX MAaTrHUT-
HBIX IIOJIEN, HANPUMED PETYIAp-
HBIX IIyJIbCAIUI MATHUTHOTO MOJIA
tuna Pcl ¢ aMnauTynoi nopaaka
100 T u vactoToit ot 0.2 10 5 Il
CorsacHO NMPOCTEUIINUM TEOPETHU-
YECKUM OIl€HKAM, HNEPBUYHBLIMU
MUIMIEHAMU MNUKOTECIOBBIX HHU3-
KOY4CTOTHBIX MOJIEH MOTYT OBITH
MATrHUTHBIE MOMEHTHI JUAMATHUT-
HBIX TOKOB 4TOMOB M MOJIEKYJL.
Eciu 3Ttu pesynbprarel OyayT
MOJTBEPKAECHBI B JPYTUX 1a60pa-

TOPUAX, UX MOXHO pPaCCMATpU-
BATb KAK CYIIECTBEHHBIN NPOPHIB
B U3YYEHUU BO3MOKHOI'O BIUSAHUS
KpalHe C1a0bIX IEPEMEHHBIX MAT-
HUTHBIX IOJEH IPUPOJHOIO U
TEXHOT€HHOTO NPOUCXOKAECHUS
HAa JKUBBIE CHCTEMBI, U IpEXJE
BCEro, Ha 4enoBeka. OJHAKO ce-
IOJIHA €IIE€ HET €JUHOTO MHCHMUS
110 IIOBOAY MEXAHU3Mad BBICOKON
YYBCTBUTEIBHOCTH OMOJIOTMYEC-
KUX OOBEKTOB K CJIA0BIM IIEPEMEH-
HBIM 3JEKTPOMATHUTHBIM MOJISM.
[TonpOOHBIN aHANU3 PA3ITUUYHBIX
IUNIOTE3 NPUBEAEH B CTAThE
B.M.Bunru u A.B.Cnasuna [7].

B nauane 90-xX rojoB aMepuKa-
HCKHUE CIELUAIUCTB BBICKA3AJIU
TUIOTE3Y, KOTOpas OOBACHAET
JIEVICTBUE MATHUTHBIX IIOJEH UX
BJIUSHUEM Ha OMOXUMUYECKUE pe-
AKIUU C y4aCTUEM CBOOO/IHBIX pa-
JUKAT0B — 3JIEMEHTAPHBIX MHUK-
pomarnuTukoB. Kpanne cnabnie
MIEPEMEHHBIE U MOCTOSHHOE Mar-
HATHOE IIOJ€ 3€MJIU MOTYT Me€-
HATbh OPUEHTAIMIO CIIMHOB HECHA-
PEHHBIX 3JIEKTPOHOB U TEM CAMBIM
HalpaBJICHUE pPEaKIU U UX pe-
3yNbTATHL. TaKUe U3MEHEHUSA OpU-

E€HTAIMHU BO3MOXHBI TOJIBKO IPHU
ONPEEIEHHBIX MHTECHCUBHOCTSAX
[IEPEMEHHOI'O MATHUTHOTO I10JI,
KOIJa TPHUIJIETHOE COCTOSIHUE
paguKanoB (CIHUHBL 3JIEKTPOHOB
OJJHOHAIIPABJICHBI) MEPEXOJUT B
CUHIJIETHOE COCTOSIHUE (C IPOTH-
BOIIOJIOKHOM OPHUEHTALUEN CIIU-
HOB), OjaronpustTHOE s ob6pa-
30BAHUS HOBBIX CBA3CH.

XoTd cama no cebe 3Ta rumno-
T€3a MIPUBJIEKATEIbHA, HO OTEYe-
CTBEHHBIE OHUOJOTHU OTHOCATCS
K HEU CKENTUYECKU. [leo B TOM,
YTO KOHIIEHTPAUSA CBOOOJHBIX
pajiuKanoB, 06pa3yoIMUXCI B XO-
Je OGHOXMMHUYECKUX PEAKIUI,
CJIUIIKOM Maja JJisi TOTO, 4TOOBI
c/nabble (PAYKTYyalUu 3IEKTPOMAT-
HUTHOTO I0JISI 3aMETHO CKA3aJIUCh
Ha (PYHKIIMOHUPOBAHUU OPIdHOB
1 CUCTEM LIEJIOCTHOI'O OPraHMU3Ma.
JO HelaBHETO BPEMEHMU HE ObLIO
Uit ¥ OTHOCUTEIBHO «MUIIECHU»
BO3ACUCTBUSA, 0OJAJAIOMEN JOC-
TATOYHO OOJBIIUM CEUYECHHUEM,
4 TAKXKE MEXAHU3M4 YCUJIEHUS 110~
JOOHBIX 3P PEKTOB.

Buonornyeckue

3¢ deKThl

MUKpONYnbCALUM
reOMAarHMTHOro nons

Kaxk u3BecTHO, cepale U cep-
J€YHO-COCYUCTAST CUCTEMA — O]~
HA U3 «MUAIIEHEN», OTUETIUBO pea-
TUPYIOMUX HA T'ETHOTEOMATHUT-
Hble BO3MyIeHUA. O6 3TOM I'OBO-
PUT IOCTOBEPHOE YBEIHUYEHHUE BO
BpeMs OOJBITUX MATHUTHBHIX Oypb
qyucaa UHEPAPKTOB MUOKAPAA U
UHCYJIBTOB T'OJIOBHOTO MO3ra (Ha
13% wn 7.5% COOTBETCTBEHHO U3
~85—90 ThIC. CITy4aEB).

B KJIMHHUYECKUX UCCIEeJOBAHU-
AX, MPOBOJUBIINXCA COBMECTHO
¢ HUM kapguosnoruu um.AJL.Msc-
HUKOBA, IPU HAOIIOJEHUU 34 IO-
kazarenamu OKI (mo Xoarepy)
U APTEPUATBbHBIM JABICHUEM Y
6OJIbHBIX, MEPEHECHUX HHPAPKT
MHOKApZA, YCTAHOBJIEHO, YTO B
HEKOTOPBIX CAy4YasX HIIEMHYEC-
Koe usMeHeHue ST-cermeHTra Ha
KapJuOrpaMMe M BO3PACTAHUE
APTEPUAIBHOTO JABJICHUSA IIPOUC-
XOAAT Cpasy IOCJe Hayanga Mar-
HUTHOI Oypu (puC.5).
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XOpomwo HU3BECTHO, YTO AdXe
B CAMVYIO CHUJBHYIO T€OMATHUTHYIO
Oypl0 M3MEHEHUE MATHUTHOI'O
[OJIA HE IPEBBIIIAET 5—8% OT Be-
JIMYUHBI TJIABHOT'O MOJIA Y 3€MHOM
MOBEPXHOCTH, U IPOUCXOJUT OHO
JOBOJIBHO MEJJIEHHO (IOPAAKA
4aCoB). MHTEHCUBHOCTb MATHUT-
HOI1 OypU U3MEPSETCS BEIUYNHON
KOJIBLIEBOTO TOK4 B MarHuTocCQe-
pe, DSt-UHJEKCOM, KOTOPBINA BbI-
YUCIACTCA JJIS KAKJOTO 4aca MU-
pOBOIO BPEMEHHU B HAHOTECIAX
KaK CpefHee OTKIOHEHHE I'OpU-
30HTAJIBHON KOMIIOHEHTHl T€O-
MATHHATHOTI'O IIOJISL OT CIIOKOMHOI'O
YpOBHH 1O JTaHHBIM ‘{CTprCX HpI/I-
9KBATOPUATBHBIX 0OCEPBATOPUIL.
MarnurHasa Oyps UMEET, KaK Ipa-
BUJIO, TPU (Pa3bl. [T0JIOKUTENBHBIE
3HAYeHUA DSI OTBEYAIOT HAYAJIb-
HOI (pa3e, pe3KOE YMEHBUIEHUE U
[OSIBJICHUE OTPHUIATEIbHBIX 3HA-
YEHUIT — IVIABHOM, KOTOPAs JINT-
Cd IOPOM ILeNble CYTKU. 3aTEM
HACTynaeT (a3a BOCCTAHOBICHUS,
npojoJKaomaaca 2—3 cyr. JJoi-
IO€ BPEMS OCTABAJICS OTKPBITHIM
BOIIPOC, KAKHE UMEHHO XapaKTe-
PUCTUKU MATHUTHBIX Oypb 6HO-
TPOIIHBI?

[Tpu U3yYEHUU INEKTPUIECKON
AKTUBHOCTU CEPAILA BBIACHUIOCH,
YTO NIYIbCUPYIOIUE KIETKU CEPJi-
1a (rmefcMeKepbl) MOTYT CIIOHTAH-
HO CMHXPOHU3UPOBATLCA U OUTD-
CA B YHHUCOH WJIM BHE3AIIHO OCTa-
HOBUTDb CBOI PUTM MOJ BIUAHUEM
BECbMa CJIAOBIX BO3MYIIECHUN, HAII-
PUMED JIEKTPUUECKUX UMITYIbCOB
B Y3KOM /JIMAII430HE IIEPUOLOB OT
0.18 go 0.21 c. Bosuukalomas npu
3TOM (pa30BasA CUHTYIAPHOCTD MO-
JKET BBI3BATH (PUOPWILIALIUIO CEPJI-
114, IOTEPIO €0 HACOCHBIX (PYHK-
IUH U, KAK CJEJCTBHUE, IJIOXO0EC
CHA0XXEHUE KPOBbIO MO3Id, BEIY-
mee K Karacrpode, T.€. K BHE3AIl-
HOI cMepTH [8].

B psage mabopaTOPHBIX U 3MU-
JIEMUOJIOTUYECKUX UCCACJOBAHUNI
[IOK434HO, YTO HAXOXJCHUE JIIO-
JIel B 3JEKTPOMATHUTHBIX IMOJAX
HU3KOM U OYEHDb HU3KOM YACTOTHI
MOXET CTAOMIU3UPOBATh YACTOTY
CEPAEYHBIX COKPAIIEHUM, a4 TAKKE
IIPUBECTU K PA3BUTHIO UH(APKTA
U BHE3AIIHOU CMEPTHU OT APUTMHUM.
dTr pabdoTel MIO3BOIUIU IIPEAIIO-
JIOKUTDb, YTO T€OMATHUTHBIE MUK-
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Puc.5. 3anucu M3MeHeHUN APTEPMANBHOTO AABNEHUS U CEPAEYHOTO PUTMA
y nauneHta 47 net, cTpapaiowero uwemMm4yeckoi 6onesHoio cepaLa.
Crpenka cooTBeTcTByeT Hayany reoMarHutHon B6ypu. OTueTnuso euaeH
noabeMm AasneHus nocne Havyana 6ypu. BHusy: HenpepbieHas sanuch (24 4)
3NeKTPOKAPAMOrPAMMBI B ABYX OTBeAeHMAX. dnu3soasl senpeccun ST

noAYEepPKHYThbI.

ponyabCauuyu C 4aCTOTON B [JUd-
[1a30HE PUTMOB CEPAIIA OUOTPOI-
Hbl. B wactnocrty, Pcl-nynbcanun
NIPEACTABIAIOT COOO KBA3UCUHY-
COMJAbHBIE KOJEOAHUS C IEPUO-
poM o1 0.2 10 5 ¢, UMeI e MOAY-
JIALUIO AMIUIMTYJbl B BUJE OTLE/Ib-
HBIX BOJIHOBBIX MAKETOB JJIUTEIb-
HOCTBIO 1—4 muH (puc.6). Pcl
MHOI/Id HA43BbIBAIOT «KEMYYKMHA-
MM», IOCKOJIBKY UX MATHUTOI'PAM-
Ma HAIIOMHHAET HUTKY JKEMUYK-

HOTO OXepenbd. Yale BCero OHU
MOABIAIOTCA PaHO yTpOoM (IO
MECTHOMY BPEMEHM) B IMAIIA30HE
ponrot 1o 120°, mocsie BHE3aMHO-
IO Ha4ajJd MAarHuTHOHU Oypu.
B cpegHux muporax aMILIATYAbL
Pcl mymnpcanuit cocrasiugoT 10—
100 nT.

B penxux cayuasax Pcl peruncr-
PUPYIOTCS 32 HECKOJIBKO 4aCOB JJO
BHE34IIHOI'O Haudana, OCOOEHHO
€CJIM OHO IIPOUCXOAUT HA BOCCTA-
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Puc.6. Cxema reomarintHbix nynscaumi Pcl. Beepxy — sapuaumnu
amnautygbl (nT) co BpemeHeM, BHM3Y — Bapuaummn vyactoTsl (Mu)
CO BPEMEHEM.
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Puc.7. ConoctaneHue CyMMapHbIX MECSYHbBIX AAHHbIX BI30BOB CKOPOM
nomowu 3a 1979—1981 rr. no nosoay nubapkroe mmokapaa (MM)

u BHe3anHoi cMmepTu (BC) B Mockee u 8 bonrapuu, otaensHo ans ropopos

M cen c exeMecsyHon cymmon yacos ¢ Dst < —40 HT (yTo cooTBeTtcTByeT
BCEM MATHUTHLIM 6ypsaM, oT cnabbix A0 CUABbHBIX), O TAKXE C CYMMMPOBAHHOM
30 Mecsl, NPOAOIXMNTENbHOCTbIO B MUHYTAX F€OMArHUTHBIX nynbcaumni Pcl

B o6cepsaTopumn «bopok».

HOBUTEJIbHOHN (Pa3e IpeAbIAyIIei
MATrHUTHON 6ypu. B C€30HHBIX Ba-
pUanuAX JJIATEIBHOCTH CPEJHE-
mUpOTHLIX Pcl mynbcanuy Max-
CUMQJIbHA B 3UMHEE BPEMI.

Mpbl mpOaHANU3UPOBAIN [JJAH-
HBIE O BBI30BAX CKOPOI MEAUIIUHC-
KOM momomu B Mockse 3a 1979—
1981 r1. mo nmoBOAY MH(MAPKTOB
MHUOKapAa (85.7 THIC. BBI3OBOB) U
BHe3anHou cMeptu (71.7 ThIC. BbI-
30BOB) U CONOCTABU/IN UX C JdH-
HBIMU Ha06MIOAEHUU T€OMATHUT-
HBIX myiabcanuil Pcl B reodusu-
yeckon obcepBaTopuu «bopok»
N®3 PAH [9]. Kpome TOro, 6nutn
y4TEHBl JIdHHBIE O BHE3AIHOM
cMepTHu OT MH(pAPKTOB NO Bosara-
pun. B xauecTBe mIaHeTapHOU Xa-
PAKTEPUCTUKUA I'€OMATHUTHON BO3-
MYIIEHHOCTH UCIOIb30BANNCH UH-
nekcol Dst. lanabie 11518 MOCKBBI U
1 bonrapuy UMeloT yJUBUTEINb-
HOE CXOJCTBO.

B MOCKBE MEHBIIIE BCETO BBI3O-
BOB CKOPOH IIOMOILU IIO IIOBOAY
MH@PAPKTAd U BHE3AMHON CMEPTHU
OKa3aJI0Ch JIETOM. DTOT MUHUMYM
HEJIb3S CBA34Th C JIETHUMHU OTIIYC-
KaMU U BBIE3/IOM 3HAYUTEIBLHOU
YACTHU HACEIEHUA 34 I'OpOoj, I1OC-
KOJIBKY T4 K€ 3aKOHOMEPHOCTD OT-
MedeHa B boarapuu u g ropojc-
KOTO, Y JIJI CEJIbCKOI'O HACEJIEHUA.
Koa(dpunmnenr nuHenHON KOppe-
JAIUU  MEXAY MOCKOBCKUMHU U
6ONTAPCKUMU JAHHBIMUA COCTABUII
0.74. 3Ha4UT, CE30HHBIN XOJ HH-
(apKTOB — MUHUMAJIBHBIA JIETOM
U MAKCUMAJIBHBIN 3UMOU — XapaK-
TEPEH /I PA3IUYHBIX PAUOHOB U
CKOp€E BCEro OIpeAeIseTcs Ka-
KOM-TO O6IIEN IPUUYUHON.

Xopomo HU3BECTHO, 4YTO I€O-
MArHATHBIE OYPHU Yalle BCErO Mpo-
HCXOJSIT BECHOM M OCEHbIO. B TO
K€ BpeMSA TNPOJOIKUTEIBHOCTD
Pcl 4BHO yBEJIMYUBACTCA B 3UM-
Hue mecaunl (puc.7). Jisd JoKasa-
TEJIbCTBA CBSI3U MEXIY KOJIUYECT-
BOM MH()APKTOB U JNINTENBHOCTBIO
Pcl MBI conmocTaBuin aHOMAJIbHO
60JIbIINE WU AHOMAJBHO MaJblE
YACTOTBl BBI3OBOB CKOPOU IIOMO-
MmUY [0 MOBOJY MH(pAPKTA C MPO-
NOJIKUTENbHOCTBIO PC1 B 3THU AHU.
Oxazanocp, 4ro u3 67 ciydaes
AHOMAJIBHO OOJIBIIOIO YHMCId BBI-
30BOB B 46 (69%) OHOBPEMEHHO
PETUCTPUPOBAIUCH T'EOMATHUT-
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HBIE TyIbCcaluu Pcl, npuyeM B 60-
JIee 4eM IIOJIOBUHE CIY4a€B OHU
NPOMOKANIUCH B TEYEHUE [BYX
JHEN — B NIPEJIIECTBYIONNI U Te-
KYIIUH THU.

[Tpu nsyyenun 6u03PHEKTUB-
HOCTU pPa3HbIX (a3 MATHUTHBIX
O6Ypb IO AAHHBIM 00 AaHOMAaJIbHOM
yucie UHQPAPKTOB BBIACHUIOCS,
YTO IMOYTH IMOJOBHUHA TAKUX CIY-
4yaeB HA6J10/1a]1ACh B BOCCTAHOBHU-
TeNbHYIO (pasy, okoao 10% B rias-
HYIO U IIPUMEPHO CTOJIBKO K€ —
B [I€Hb BHE3AMHOIO Hauana OypH,
NPpUYEM TaKdsd K€ 3aKOHOMEP-
HOCTb XapaKTEPHA JJIA I'€OMAr-
HUTHBIX IYJIbCAI[UA.

3a 1979—1981 rr. 6BLIO 3a-
(puxkcuposano 129 MarsuTHbIX
6ypb C BHE3AMHBIM HA4AJIOM, KO-
TOpPBIE OTINUYATUCH 1O UHTEHCUB-
HOCTU W JJIUTEJIbHOCTU. M3 22
3UMHHUX Oypb B 15 (68%) 6bUIO
AHOMAJBHO 6OJIBIIOE YUCIO HH-
(papxroB. 13 3aperucTpupoBaH-
HBIX JIeTOM 32 Oypb B 20 6bLIN
Pcl, u TOMBKO B OJIHOHU 6ype HAO-
JIIO/IAJIOCh AHOMAJIbHO OOJIbIIOE
4UCI0 UHPAPKTOB (pUC.8)

TakuMm 06pPa30M, MOKHO TIPEJ-
MIOJIOKUTD, YTO UMEHHO Pcl moryr
BBI3BIBATH CTOJb CEPbE3HYIO Ma-
TOJIOTHIO CEPJEUYHO-COCYJUCTON
cucremMpl. OIHAKO JIETOM CYIIECT-
ByeT (PAKTOP, HEHUTPATUIYIOMUIA
HETATUBHOEC BJIMSHUE T'€OMATHUT-
HBIX BO3MYIIEHUH U CONYTCTBYIO-
MIUX UM ITyabcanui Pcl.

B mocnegnue rogpl BCE OOJIb-
mee BHUMAHHUE NPUBIEKAIOT CBE-
JICHUS O BAXKHOM PEryasTOPHOMU
poONMM  MUIIKOBUAHON  JKEIE3bI
(anndu3a) u ero OCHOBHOI'O TOp-
MOHAQ MENTATOHUHA B PA3IUYHBIX
(pusnosornueckux GyHKIUAX ye-
JIOBEUECKOIo opranusma [10]. Us-
BECTHO, YTO MPOJYKIIHA MEIATO-
HUHA, 34BUCAIMIAS OT IPOJOJIKHU-
TEJIBHOCTU CBETJIOTO U TEMHOIO
BPEMEHU CYTOK, BBI3BIBAET CyTOU-
HBIE U CE30HHBIE INEPECTPONKU
B OPraHU3ME YEJOBEKA U KHUBOT-
HBIX. Benuka posb MeENaTOHHUHA
B CE30HHOM XOJI¢ 00OCTPEHUS 3a-
601€BAHNUN BHYTPEHHUX OPIraHOB
U, B YaCTHOCTHU, CEPJEUYHO-COCY-
JUCTBIX, B PE3YIBTATE PACCOTIA-
COBAHUA 3HJOT€HHOI'O PUTMA Me€-
JIATOHWHA M PUTMOB BHEIIHEH
cpeabl (IECUHXPOHO3a). Y TaKUX
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Puc.8. 3anucu HeckONbKUX MATHUTHBIX Bypb, BO Bpems KOTOPbIX
Habnoaanuch reoMmariutHele nynscaumn Pcl u aHomanbHo 6onbwoe yncno
MHPAPKTOB: ABA BEPXHUX TPAdUKA — yMepeHHble BypH, ABA HUXKHUX —
CUSIbHbIE, U3 KOTOPLIX BEPXHUM rPpAdUK — 3MMA, d HUXKHUM — NieTo.
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OOJIbHBIX CHUHTE3 MEIATOHUHA
PE3KO YMEHBIIEH, OCOOEHHO B
HOYHOE BpeMs. MOXKET ObITh, B 06-
HAPYKEHHOM HaMHU COBI4/ICHUU
CE30HHBIX BApUALUI OOOCTPEHUIT
NH@APKTOB U JUIUTEILHOCTU T€O-
MATHUTHBIX KOJic6aHUH Pcl Bax-
HYIO pOJIb UI'PAIOT CE30HHBIC Ba-
puanuy CUHTE3d MEJATOHUHA. 3U-
MOH, KOIJIa IMOJ4BJICHA CYTOYHAd
PUTMHUKA TIPOAYKIIMM MEJIATOHU-

Jiuteparypa

H4, OPTAHU3M NPUXOJUT B HEYC-
TOMUYMBOE COCTOSIHUE, U IIO3TOMY
Jaxe Cnabble MATHUTHBIE OYpH
B coueTanuu ¢ Pcl moryr npuso-
JIUTh K CEPAEYHO-COCYAUCTOH Ma-
TOJIOI'UU.

Takum 06pa3oMm, B MOCJIEIHUE
rOZIbl JOCTUTHYTHl CEPBE3HBIE YC-
IIEXHU B U3YUYEHUU OUOJOTUYECKO-
IO BO3/IEHCTBUSA CIAOBIX IEPEMEH-
HBIX T'€OMAarHUTHBIX IToJieH. He-

COMHEHHOMY IIPOT'PECCY UCCIEI0-
BAHUN CHOCOOCTBYIOT OOCYXjeE-
HUS PA3JINYHBIX ACIEKTOB I'€JINO-
6MOJIOTUY HA 32CECAHUSIX CEKI[UH,
MOCKOJIbKY TTOMOTAIOT B3aUMOIIO-
HUMAaHUIO U OOMEHY MHEHUIMU
CIENHUATNCTOB PA3JTUYHBIX CIIE-
HUAJIBHOCTEN ((PU3UKOB, OUOIO-
I'OB, MEJUKOB, 3KCIICPUMEHTATO-
POB U TEOPETUKOB), BOBJICUCHHBIX
B 3Ty IPOOIEMY. B

1. Bpeyc T.K. buonorudeckne 3pdEKTs COMHEYHOM akTuBHOCTH // [Iprpoaa. 1998, Ne2. C.76—88.
bpeyc T K., Panonopm C.H. MarHuTHblEe Oypu. MeIMKO-OMOJIOTUYECKUE U T€OPU3UYECKUE ACTIEKTHL. M., 2004.
3. Breus TK., Golishev SA., lvanova S.V. et al. Influence of the interplanetary magnetic field on human health //
Solar Terrestrial Energy Program, COSPAR Colloquia series V.5 / Eds D.N.Baker, V.O.Papitashvili. W., 1994.

P.581—605.

4. Breus T., Cornelissen G., Halberg F. et al. // Annales Geophysicae. 1995. V.13. P.1211—1222.

5. Adair RK. // Physical Rev. 1991. A43. Ne3. P.1039—1048.
6.
C3—11.
7. Buneu BH., Cnasun A.B. // Ycuexu ¢pus. Hayk. 2003. T.183. Ne3.
8. Winfree AT. // Springer. 2001. V.12. P.777.
9.
1

M., 2004.

B nemepe Teizenknécrepie,
pacrnonoXeHHou Ha iore Iepma-
HuM, HarjeHa ¢ueiTa U3 KOCTU
mamonTa. Ee Bo3pacT onpenenen
B npegenax 30—35 ToIC. neT. Pa-
HEE B 3TOU Ke memepe OblIn 00-
HApPYXKEHBI JIBE (PIEUTHI U3 KOC-
TeW nebesi 1 MHOTOYUCIEHHBIE
GUrypku u3 KOCTu MaMoHTa. 13-
FOTOBJIABIIME  3TU  IOJAEIKU
YMEJIbLbI JKUJIU B KOHLIE MOCIE]-
HETO JIEAHUKOBOI'O IIEPUOAA, KOI'-
na EBpony OfHOBPEMEHHO Hace-
JIAJIA M HEAHJIEPTAIbIBI, U JIIOJU
YK€ COBPEMEHHOTO TUIIA.

Sciences et Avenir. 2005. Ne696. P.32
(®panyusn).

KoHcepBaTUBHO HACTPOEH-
HblE KPyru MTanuu, moajepKuBa-
€MbI€ KATOJHUYECKON IEPKOBBIO,
TpeOOBAIN YCTPAHUTL HPOIPAM-
MBI 1IO U3YYCHHIO IBOMIOIUHU BH-
JJOB B HAYAJIBHBIX U CPEJAHUX
Y4€OHBIX 33BE/ICHUAX CTPaHbL OJ-

Hako B 2004 I. IPOTECTHl yYEHBIX
1 IEPENOBBIX YIEHOB OOIECTBA
BO3BIMEJIU CBOE JECHCTBUE: IIPEIO-
JAaBAHUE JAPBUHU3MA U €TO COB-
PEMEHHBIX IIOJIOKEHUN BOCCTA-
HOBJIEHO BO BCEX INKOJIAX CTPAHBL

Munucrp ob6pazoBanus Hra-
sun JLMOpPaTTH NONPOCHUIA U3BC-
CTHOTO Yy4Y€HOro u3 HMHCTUTyTA
OuoIOruu KIETKU B PuMme, naype-
ara Hob6enesckou npemuun PlJle-
BU-MOHTAJIbYMHU  BO3IJTABUTH
CHENUANBHYIO KOMUCCHIO, KOTO-
pasg OpPEeACTaBUT IPABUTEIbCTBY
HOBBIN KOHKPETHBIN IJIAH IIPETO-
JABAHUS JUCLUILINH, CBA3dHHBIX
C NpobieMON Pa3BUTHA KU3HU
Ha 3eMIe.

Science. 2004. V.304. Ne5672. P.809
(CIIA).

N3smepenue KOHIIEHTPALIUU
B3BECMICHHBIX HAHOCOB (YTO HE-
06XO0/JUMO TIPU PENIEHUU IKOJO-
T'H4YCCKUX, I‘I/IﬂpOJIOI‘I/I‘-ICCKI/IX u

Jleonee B.B., benosa HA., Poxcoecmeencrasn 3.E. u 0p. // Teopuszmueckue npouecco u 6mocdepa. 2003. T.2. Nel.

Knetimenosa H.I., Kosopesa O.B., Bpeyc T.K., Panonopm CH. // buodpusuxa. 2005 1.
0. Menatonun B HOpMeE U nmatonoruu / Pex. @ .M. Komapos, C.M.Panonopt, H.K.Manunnosckasa, B.H Auncumos.

JIPYIUX 33/1a4) CETOJIHS IPOU3BO-
JIATCS TPYTOEMKUM M IOPOTOCTO-
SIIUM METOJOM — IIYTEM B3BCIIU-
BAHUA CYXOro ocrarka. IIo MHe-
nuio A.B.Mmnapuonosa (Poc-
CHUVICKMU TOCYAAPCTBEHHBIN T'UJI-
POMETEOPOJOTUYECKUIT YHUBEP-
curer, Cankr-Ilerep6ypr), Hau-
6oJee IEPCIEKTUBEH Mpearae-
MBI UM OIITUYECKUI METO/I, B OC-
HOBE KOTOPOTO JIEKHUT HU3MEpe-
HHUE MHTEHCHUBHOCTHU CBETOBOTO
IIOTOKA, PACCEIHHOTO HA B3BE-
MI€EHHBIX YACTHUITAX.

Pe3yabraTsl ONBITHBIX HU3ME-
PEHHUH COMOCTABIEHBI C TPA/U-
IUOHHBIM BECOBBIM CIIOCOOOM —
PACXOX/JIEHUE HE IPEBBIIMIAET
20%. BO3MOXHOCTb HPOBOJUTH
3KCIPECC-U3MEPEHUS PEIOoaa-
raeT MOJy4eHUE OGOJBUIOIO KO-
HOMUYECKOro addexra.

Tesucw foknaagos VI Becepoccuiickoro
TUPONOTUYECKOTO cbe3fa. Cexnusa 1.
CII6., 2004. C.47—48 (Poccus).
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