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BNOPUSNYECKME OCHOBbI NPUMEHEHUA CITABbIX KOMBUHUPOBAHHbIX
MAIHUTHbBLIX MNONEW B BUONOrnm n MEAULIMHE.

Benoea H.A., Epmakoe A.M.,

MHCTUTYT TEOpETNYECKOW 1 aKCNepuMeHTanbHon buoduankmn PAH, MywuHo, Poccus
e-mail: belovanat@mail.ru

MarHuTHble Nonsl pPasnU4YHbIX TUMOB LUMPOKO WUCMOMb3YTCS B MEAULIMHCKOM MPaKTUKE Kak B
Poccun, Tak u 3a pybexom. NHorga marHMToTepanus siBNSeTCA He3aMeHVMbIM METOAOM JTEeYEHUS]
HEKOTOPbIX MaTONOrMIn, B YaCTHOCTU, HECPACTAOLLNXCS NEPENIOMOB KOCTEN, PasHOCTU B ANIMHE HOr
y OEeTe U MNOAPOCTKOB, MOCTOMEPALMOHHBIX HapyLUeHUA OCTPOTbl M yrna 3peHus y OOnbHbIX
rmaykoMon v psga apyrmx. Mcnonb3yemble npyv 3TOM NapamMeTpbl MarHUTHbIX Moren Obinm
nogobpaHbl paspaboTyMkamMu YUCTO IMNUPUYEckU. B OGonblUMHCTBE MarHMTOTEpPaneBTUHYECKNX
annapaToB UCMOMb3YKTCA NEPEMEHHbIE MarHWTHbIE MONS NPOMBIWIEHHbIX YacToT (50-60 Iu) ¢
OTHOCUTENbHO OonbWMMKM amnuTygamm (OT HECKONbKUX eOuHWL 0O AecsaTkoB munuTecna). B
OONbLUMHCTBE CnydYaeB MPUMEHSIETCA BO34EWCTBMUE MONEN Ha OTAENbHbIE YYacTku Tena YeroBeka
(obnactb nepernomMa KOCTW, POCTKOBblE 30HbI KOCTEW y AeTeln, masa u T1.4.). O6ocHoBaHMeM
NCMOMb30BaHNsI KOHKPETHbIX MapameTpoB MarHMTHOro nons (4actota, amnnutyga, copma
UMMynbca) CIyXWUT 3aMNUpUYeckn obHapyxeHHash 3dh(PEKTMBHOCTb MCMONb30BaHUSA AAHHOrO Tuna
rnons B Tepanunm KOHKPETHOW NaTosiormu.

Buonoruyeckas achpeKTMBHOCTb NEPEMEHHBIX MarHUTHbIX MOnen ¢ 6oNbWMMKM aMnIMTygamu,
ncrnonb3yemblXx B psie TepaneBTUYECKUX Mpouenyp, HEe Bbi3biBAeT COMHEHWs. TeM He MeHee,
MOXHO KOHCTaTUpOBaTb MNPaKTUYECKOEe OTCYTCTBME Kakux-nnbo AeTanbHbIX UCCregoBaHum
3aBMCMMOCTU BeNUYUHbI 6103 EKTOB OT MapameTpoB MOMHA, UCMOMb3YyEMOM B TOM WM WHOM
MarHMToTEpPaneBTMYECKOM annapare, T.e. OT YacToTbl, aMNNUTyAbl U hopMbl cUrHana.

PesynbTaThl HaWero MHOrOMNETHEro N3yyYeHus BMoPU3NYECKUX MEXAHN3MOB B3aNMOOENCTBUS
MarHUTHbIX Monen ¢ GuocucTeMam, Mokasanu BO3MOXHOCTb CO3[AaHusi MPUHLUNMANbHO HOBOTO
MOKOMEHUS1  MarHWTOTEpPaNeBTMYECKOW  annapaTtypbl, OCHOBAHHOMW  Ha  UCMOMNb30BaHWUU
KOMOMHMPOBaHHBIX MarHUTHbIX nonen (KMIM) B pexxMMe MarHMTHOro napameTpuyeckoro pe3oHaHca
(8 6mocuctemax). B cepum paboT Mbl nokasanyM BO3MOXHOCTb MOZYNAUUKM (akTveBaumm W
NHIIMBMpPOBaHMA) PYHKLMOHANbHO — MEeTaboNu4ecknx CBOWCTB BGMOCMCTEM pasnMYHbIX TUMOB C
MOMOLLIbIO CcradblX U KpalHe cnabblX KOMOWHMPOBAHHLIX MarHUTHbIX nornen. lMpu aToM Hamu
BbISIBNMEHO HECKONbKO TWUMOB MEPBUYHBLIX MULLEHEN BOCMPUHUMAKOLIMX BO3AENCTBME MarHUTHbIX
nonen Ha pasnu4yHbie OMONPOLIECCHI, a TaKkKe onpeaeneHbl 3aBUCUMOCTU BENMNYUHBI G103 EKTOB
OT NapameTpoB UCMorb3yemoro nons. CoOoTBETCTBEHHO, MOXHO BbiAeNWTb OMOTPOMNHLIE MAarHUTHbIE
nons crnegyoLwmx TUNoB:

1. KOMOBUHNPOBaHHbIE MarHUTHbIE MOMS, HACTPOEHHbIE Ha MapaMeTPUYECKUA pe3oHaHC AOJis
MOHOB Ca2+, Mg2+ n K'. MepBNYHON MULLEHbIO BO3OENCTBUA TakuX Norneil ABMSIOTCA HEKOoTopble
Ca®*-3aBUCUMble GUOXUMUYECKME peakumu u, B NEpPBYI o4Yepedb, peakuum onocpegyemble Ca®'-
KanbMogyJiMH - 3aBMCMMbIMU KMHA3aMM U NpoTerHKkmHaszon C. MakcumanbHbIi 61onornyeckmn
abdeKT AOCTUraeTcsl Npy YCrOBUSIX, KOr4a BENMYMHA aMninTyabl NEPEMEHHON KOMMOHEHThI Mons
B 1.8 pa3 GonbLue BENUYMHBI MOCTOSHHOW KOMMOHEHTbI Mons (~ 50*10°° Tn), a yacToTa NEpeMeHHON
KOMMOHEHTbl MOMs CBA3aHAa C BENMUYMHOM MOCTOAHHOM  KOMMOHEHTbI MOMsi  MPOCTbIM
apudMETUYECKMM BblpaXKEHNEM:

1
£, :—%BDC, roe f, - pesoHaHcHas yactota, (Cepu); g - 3apsa voHa (Kyrow);, m -
n 2am

mMacca uoHa (kunorpamm); B, . - MarHuTHas MHOYKUMS MOCTOSIHHOW koMmnoHeHTwl (Tecna), n -

uenoe 4ncno, pasHoe 1, 2, 3....

2. KoMOGUHMpOBaHHbLIE MarHUTHbIE MOMS, HACTPOEHHbIE HA MapamMeTpUYEeCcKUn pe3oHaHC Ans
CNUHOB siAep OMONoOrMyeckn BadkHbIX 3MEMEHTOB (Bogopod, Kanui, mapraHeu, docdop, Xmop,
mMeab, Hatpui). MakcumanbHbii Gruonornyecknii addekT AocTMraeTcs Mpu YCnoBusiX, Korga
BEMWYMHA amMnnuTyabl NEPEMEHHON KOMMNOHEHTLI nonda B 1.8 pa3 Gonblue BEnMYMHbI MOCTOSAHHON
KOMMOHEHTBI MOsid, a YacToTa NnepeMeHHON KOMMOHEHThI Nons paBHa JlapMOpOBCKOW YacToTe Ans
JaHHOro Tuna g4epHoro crnvHa.
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3. KombuHrpoBaHHble MarHWTHbIE MOJis, HACTPOEHHbIE HA NapameTpUyYecKuin pesoHaHc Ans
CNUHOB siaep OMOMOrMYECcKN BaXKHbLIX AMIEMEHTOB NPV MCMOMb30BaHWM NEPEMEHHON KOMMOHEHTHI
nons ¢ kpanHe cna6oit amnnutyaoi (10°-10° Tn).

4. KomObVHUpOBaHHble MarHuUTHble MOMsl, HACTPOEHHblE HA MAarHWTHbIE MOMEHTHI,
co3aBaeMble opbuTanbHbIM ABUKEHNEM 3NEKTPOHOB.

Ona nonmen TMnoB 3 M 4 Mbl Hawnu onpeferieHHble 3akOHOMEPHOCTM B 3aBUCUMOCTU
BEMUYMHbI OMO3H(PEKTOB OT COOTHOLLUEHUS amMnnuTyga/dacTota - Hanmuume pPesko BbIPaKEHHbIX
«MWKOB» M “npoBanoB” 6uonornyeckon adpdektnBHocT KMIT npy onpegeneHHbIX 3HaYeHUsIX
COOTHOLLEHMS aMnnuTyda/dactota, a Takke COXpaHeHWe BernuuuHbl  O1o3addekToB  Mpu
O[HOBPEMEHHOM MPOMOPLIMOHANIBHOM M3MEHEHUU aMMnUTyabl M 4acToTbl Mons. TeopeTnyeckun
aHanu3 Mosy4YeHHbIX 3KCMEPMMEHTAanbHbBIX AaHHbIX MoKasan, yYTo BenuynHa omoaddpektoB KMIT B

MCrnoJib3a0OBaHHOM HaMu gnana3oHe 4acCcToT U aMnnnTyn 3aBUCUT OT MapamMeTpa }/BAC /f, rne y -

BennMynHa rmpomMarHMTHOro OTHOLWUEHUA AnA AaHHOro Tuna MarHMTHOro MOMEHTa, a Bac W faoc —
COOTBETCTBEHHO, BENUYUHbI MarHUTHOM MHOYKUMN U 4HaCTOTbl nepemeHHon KOMIMOHEHTbI

MarHWTHOro nonsi. 3aBWCUMMOCTb Benu4MHbl 6roadpcpexkta oT napametpa yB - / f siBnsaetca
MOSIN3KCTPEMAIIbHOM: XOPOLLIO BbIP@XXEHHbIE MaKCUMyMbl UMET MecTo npu B - /f =0.9; 275 u

MeHee BblpaXeHHble - npu 4.5 n 6.1; 61noacpdekTbl OTCYTCTBYIOT NpyW 3HaveHuax ¥B . /f= 1.8;

3.8;5.3;6.7

Hamu 6bino nokasaHo, 4to nons TunoB 1-4 mMoryT ObiTb MCMOMb30BaHbl ANSt  U3MEHEHMs
CKOPOCTU NPOTEKaHNS psda BaXHbIX OMonpoLeccoB - nponndepaumm 1 andpdepeHUNPOBKN KNEToK
B KynbType, pereHepauuu nnaHapun, rpaBUTPOMMYECKON peakumym B NMPOPOCTKax cTebnewn nbHa,
reHepauumn akTMBHbIX PopM Kucrnopoga HenTpodunamu. Mbl nokasanu Takke, YTO 3TU MarHUTHbIE
nons OKasbIBalOT CYLLLECTBEHHOE BNUSIHME HA (PYHKLMN CepaevHO — COCYAMUCTOM CUCTEMBI YeroBeka
N, B YaCTHOCTU, Ha BapuabenbHOCTb cepaeyHoro putma (BCP), T.e. Ha M3MeHeHUe OnUTENBHOCTH
R-R wuHTepBanoB B nocredoBaTesibHbIX LWKNAxX COKpalleHUn cepaua 3a onpedeneHHbIN
NpoMexyTok BpemeHn. COOTBETCTBYHOLLME 3SKCMEPUMEHTamNbHbIE AaHHble ObiM MONydeHbl Npwu
n3yyeHnn BnvsHua KMIT Ha BCP y poGpoBonbLeB, HaxOOsAWMXCS B KaTylle4yHOW cucteme
Gonbworo obvema (2mM*2mM*2M), obecneymBarolleri BO3OEeNCTBME OLHOPOAHOrO MO amnnutyge
NepemMeHHOro MarHMTHOro Monsl Ha BCe Teno ucnbityemoro. Mbl nokasanu, 4to KMIT moryT kak
yBENUUMBATbL, TaK U CHWKaTb BEMWYMHY CTpecca y 4enoBeka (B M3BECTHbIX HaMm MyOnvkaumsax
MarHWTHbIE TMONS pacCMaTpMBAlOTCA WCKMKYUTENBHO Kak paktop cTpecca). Pesynbrarhl
Bo3genctBua KMIT Ha BCP oueHuBanu wcnonb3ysi CTaHOapTHbI Habop 0O ENPUHATLIX
napameTpoB, XapaKTepU3ylLWmMx  CTaTUCTMYECKME M CMeKTpamnbHble  XapaKTepUCTUKM
ONHaMMYecKoro psifa KapavoMHTEPBArnoB M, B NEpPBYK oyepenb, CTpecc — nHaekc baesckoro, S
(Stress Index), cymmapHyto mowHocTb cnektpa BCP, TP (Total Power), n oTHoweHne cpeaHux
3HAYEHU HU3KOYaCTOTHOINO M BbICOKOYACTOTHOro KomnoHeHT BCP, LF/HF (Low Frequency/High
Frequency).

Ha puc. 1 npeacrtaBneHbl AaHHble, MoKasbiBaloLWME YTO 3KCMOHMPOBaHME OOOPOBOMbLIEB B
none tmna 3 (Bac = 1.6 MkTn, f= 76 1) NpMBOAUT K CYLLLECTBEHHOMY CHWDKEHWIO BEJTMYMHBI CTPECC
— nHpekca baesckoro, Sl, yepes 5-15 MMHYT nocne NpunoXeHnst Nonsi. HanpoTmB, 3KCMOHUPOBaHWE
ncnbityemblx B nomne tuna 4 (Bac = 0.192 mkTn, f = 3000 y) conpoBoXgaeTcs MOBLILLEHNEM
BenuumHbl S| Takke yepe3 5 —15 mMuHYT nocne annnukauum nons. NameHeHuss BenunumHbl Sl,
nHgyumpyemble KC TleMI, gocturaloT CBOEro makcMmarnbHOro 3Hadenust nocne 15-20 MuHyT
Bo3gencteusa. o uctevyeHnmn 15 — 20 MuHYT uWHOrga HabnoOaeTcss BPEMEHHOE CHWDKEHWE
BeNNYMHbI BroadpdhekTa 1 3aTeM ero BOCCTaHOBIIEHNME.

lMpuBegeHHble OaHHble BMEpPBble  MOKA3biBAOT  BO3MOXHOCTb  MONMYYEHWUs  XOPOLUO
BOCNPOW3BOAMMON MOOYMSALMUN - YBENTUYEHUS UM NMOHWKEHUS - CTPECC — MHAEKCa U psiaa Apyrux
napameTpoB xapaktepuaylowmnx BCP yenoBeka npu 3KCMOHMPOBaHUM BCEro Tena 4ernioBeka B
KOMOVHUPOBAHHbIX MarHUTHbIX MOMISAX C KpanHe crabbiMyM aMmnnuTygaMy NepeMeHHON KOMMOHEHTbI
nons. PasnuuHbii 3Hak G6uoadpcpexktoB KC MeMIT obycrnoBneH Tem, YTO OHM BO3AEWCTBYHOT Ha
NPUHUMMMANBHO PasNMyHble NEPBUYHbIE MULLEHW (MarHWTHbIE MOMEHTHI): B JAHHOM Cclyyae Ha
siAepHble CNWHbl aTOMOB BOAOpPOAA W MarHUTHble MOMEHTbI, cO3fgaBaemble OpbuTanbHbIM
OBWKEHMEM 3MNEKTPOHOB. Bo3gencrane aTnx TUMNOB MarHUTHbIX MOMEN M HEKOTOPbIX APYIMX TUMOB
WMHOYUUPYET N3MEHeHMe BeNnymHbl Sl y pasnuuHbix ucnbityembix B 1.5 — 4.0 pasa. [Jna cpaBHeHWA
3amMeTuM, 4YTO nerkasi ouanyeckas Harpyska conpoBoxgaetcs yBenudenHnem Sl B 1.5-2.0 pasa,
SMOLMOHAmNbHbIA  NPEeAdK3aMEHAUMOHHBIN CTPECC Y  LUKOSIbHMKOB W CTYOEHTOB MpUBOAMT K
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Bo3pacTtaHuto Sl B 1.1 - 3.9 pasa, y KOCMOHaBTOB BO BpeMsi MarHuTHon 6ypu Sl Bo3pacTtaeT B 1.4 —
1.7 pasa 1, HakoHel, Yy CMOPTCMEHOB, Y4acTBYHOLLUX B COPEBHOBAHUAX MO CMOPTMBHLIM UrpaM U B
eguHobopcTBax, oTMedvanock yBenmdeHue Sl B 20-30 pa3 no cpaBHEHMIO ¢ HOHOM.

—&8— - none Toma 3
- - nnanebo
—y—

- mocie Tima 4

Pucynok 1. Moaymsanuss —  TMOBBIIIEHHE U
MOHIDKEHHE — BEJIMYMHBI «pabodero» crpecca y
JIOOpPOBOJIBLEB MPH HX JKCIIOHUPOBAHHM B KpailHE
c1a0bIX IEPEMEHHBIX MArHUTHBIX HOJISIX.

ITo BepTHKAIBHOW OCH OTJIOKEHBI BEIUYUHBI CTPECC

1.6 F - uHIeKkca baeBckoro B JONAX OT HMCXOTHOI
BEJIMYMHBL, TIPUHSTON 3a CIAMHHILY. ITo
TOPU30HTAILHOM ocH OTJIOXKEHO BpeMsi
12t T SKCIIOHHUPOBAHMSI BCEro Teja [J00OpoBoibLA B

MarHuTHOM mosie. OO03HaYeHHs: ® — TOoJe ThIa 3
(B4c=1,6 MxTn, =76 T'n), uucno ucnbiryembix — 10
yenosek; ¥ — nose tuna 4 (B4=0,192 mxTx, f~3000
I'm), 4KCIIO UCHBITYEMBIX — 8 YelIOBeK; O — Iuanebo,
yhcao  ucnbityeMplx — 10 gemosek.  Jlma
OOJBIIMHCTBA 9KCIIePUMEHTAIBHBIX TOYEK
MIPUBEJICHBI OIIMOKU CPEIHET0 3HAYCHUSL.

Crpece - HBeKe (B 10JIAX 0T HCXOAHOH BeTHTHHEL)

0.4 Lo . N . N . N . N
0 5 10 15 20 25 30 35 40

Bpems, MEH

npeﬂ,CTaBﬂeHHble pesynbTaTthbl OTKpbIBAOT npuHUMnmnanbHO HOBbIE BO3MOXHOCTHU
NPaKTN4EeCKOro nCnosfib3oBaHUA KM Pa3nnUYHbIX TUNOB O5A peryndaumm CKOPOCTU NpOoTeKaHusA
BaXkHbIX OMONOrMYeCcKmx npoueccos K”, B YaCTHOCTW, (bI/I3I/IO.I'IOFI/ILIeCKI/IX N BUOXMMUYECKNX
npoueccoes B OpraHuaMe 4erioBeka. Pa3pa6OTaHHbIe MeTOoAbl MOryT MNOCIYXUTb OCHOBOM
pa3pa60TK|/| HOBbIX TEXHOMOMMn ANs nevYeHus pAa0a LWWUMPOKO pacnpoCTpaHeHHbIX counalrbHO-
3Ha4YNMBbIX BONEe3Hen Taknx Kak cepaeyHo — CoCcyauncTble 3abonesanus, anabeT Il Tna un apyrux.

METO[ HENPEPbIBHOIO MOHUTOPUHIA PEAKLIUM BUOCPEPbLI HA BAPUALIMA
PA3JINYHbIX ®AKTOPOB OKPYXAIOLLENO KOCMUYECKOIO MPOCTPAHCTBA

BoHOapeHko B.A., BoHOapeHko B.I"., Mapkura U.C., JemnuH B.B.

YupexaeHne pocCUNCKON akagemumn Hayk
"ocynapcTBeHHbIV HayYHbIN LieHTp Poccuiickon ®epepaunn
WHCTUTYT Meguko-bronornyeckmx npobnem
MockBa, Poccusa
e-mail: v_tsetlin@mail.ru

UwmxkeBckun npugasan ocobyio ponb BOAHOW Cpefe opraHvM3ma, mnonarasi, 4to Mo
YyBCTBUTENBHOCTM C BOAOW HE MOTYT CPaBHUTLCS M3BECTHbIE TEXHUYECKue npudopsl. OH roBopun o
BNUAHMA KOCMWYECKOTO 3NEKTPOMAarHUTHOrO U3Ny4YeHUss Ha CKOPOCTb HEKOTOPbIX XUMUYECKUX
peakumi [1]. Ans peleHns 3agad HEMPEPbIBHOIO KOHTPOSSA OKpyXarlwen cpenbl (MOHUTOPUHra)
BOLHasA cpefda MOXeT Okas3aTbCsl O4HUM U3 Haubornee YyBCTBUTESbHLIX 31EMEHTOB COBPEMEHHbIX
npmbopoB. MOXHO BbIOENUTE ABa METOOA 3KCMEPUMEHTANbHOIMO UCCHELOBaHMS CBOWCTB BOAbI,
KOTOpblE MCMONb3YKTCH, Hanpumep, AN M3ydeHus cnaboro paguauMoHHOro BO3OEWCTBUSI Ha
XuBble 00bekTbl [2, 3]: MeTog AuddepeHUmnansHON KOHOYKTOMETPUM W METOL  OLEHKU
Guonorudeckon acphekTUBHOCTH.

HaHHasi paboTa nocBsilLeHa ONMCaHMI0 Pa3HOCTHOrO MEeToAa M3MEPEHUS SMEKTPOUINHEKNX
CBOWICTB BOAbl NPV MOCTOSHHOM HAMNpPsPKEHWM Ha ANeKTpogax sYerky Boabl ONs NMPUMEHEHMS B
pPEeXMME MHOrOCYTOYHONO MOHMTOPMHra peakumn bruocdepbl Ha Bapyauumn pasnuyHbix (akTopoB
oKpy)XatoLero npoctpaHcTea. B otnvume ot metoga auddepeHumnansHoM KOHOYKTOMETpUN 3TOT
METOZ MO3BOMSET HE TOMbKO C BbICOKON TOYHOCTLIO M3MEPSITb Pa3HOCTb TOKOB, MPOXOASILLNX Yepes
NCCreQyeEMY0 N KOHTPOSbHYK SYENKUA, HO U abCONOTHbIE 3HAYEHUS TOKOB MPOBOAUMOCTU 3TUX
ayeek. OnucbiBaemas aIKCMepuMMeHTanbHas YCTaHOBKA BKIOYAET [OETeKTopbl  U3My4YeHus
(nsmeputenbHble KiOBETbl C BOAOW), paspaboTaHHoro ©Onoka npeobpasoBaHUA U3MepSeMbIX
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BENMUUMH B HanpsbkeHve u 14-paspsigiHOro KoHBepTopa aHanor — uudpa, NoakKryaemoro K
komnbtoTepy PC 4vepes wuHy USB 2.0. KioBeTa umena CTeKnsHHbIA Kopryc. OnekTpogbl Obinu
N3roTOBMEHbI W3 HepXXaBelollen cTanum pasMepoMm 55 cMm, paccTosiHue Mexay aneKkTpogamu
paBHsinock 1,5cm. B koBeTy 3anmBanacb Boga BbICOKOM ovmcTkv (nposogumocTe 0.1-0.2 MkC).
MamepeHns npoBoaUNUCE NPy HaNPSKEHUN OT UCTOYHMKA BbICOKO- CTabMM3npoBaHHOMO NUTaHWNS,
pasHoMm 2,5B.

ViccnenoBaHua npoBOAUNUCE B HENPEPBLIBHOM pexnme. [daHHble nepuoamnyeckn CoxXpaHanuch
Ha >XecTkoM pgucke. [ns obpaboTkM pesynbTaTOB WM3MEPEHMI WUCMONb30Banocb NporpammMHoe
obecneyeHne PowerGraph. OkcnepumeHTanbHasa nposepka [4]: nokasana, 4To pa3paboTaHHbIN
pPa3HOCTHbLIN MEeTO4 MOXHO MUCMOMb30BaTh ANA U3MEPEHUsT 3rekTpoUsMyYecknx CBOUCTB BOAbl B
pexvMe pearibHOro BpeMeHM AN MHOTOCYTOMHOrO MOHUTOPMHIa OKpy)XatoLwen cpeabl
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METHOD OF CONTINUOUS MONITORING OF REACTION OF BIOSPHERE ON A VARIATION
OF VARIOUS FACTORS OF A SURROUNDING SPACE

Bondarenko V.A., Bondarenko V.G., Markina I.S., Tsetlin V.V.

State Scientific Center of the Russian Federation - Institute of
Biomedical Problems of the Russian Academy of Sciences
Moscow, Russia
e-mail: v_tsetlin@mail.ru

Chizhevsky gave a special role to the water environment of an organism, believing, that on
sensitivity water known technical devices cannot be compared. It spoke about influence of space
electromagnetic radiation on speed of some chemical reactions [1]. For the decision of problems of
the continuous control of an environment (monitoring) the water environment can appear one of the
most sensitive elements of modern devices. It is possible to allocate two methods of an
experimental research of properties of water which are used, for example, for studying weak
radiating influence for alive objects [2, 3]: a method differential conductometre and a method of an
estimation of biological efficiency.

The given work is devoted to the description differential a method of measurement
electrophysical properties of water at a constant voltage on electrodes of a cell of water for
application in a mode of multidaily monitoring reaction of biosphere on a variation of various factors
of surrounding space. Unlike a method differential conductometre this method allows not only to
measure a difference of the currents which are passing through investigated and control cells, but
also absolute values of currents of conductivity of these cells with high accuracy. Described
experimental installation included detectors of radiation (measuring cell with water), the developed
block of transformation of measured sizes in a voltage and the 14-digit converter analogue - the
figure, connected to computer PC through USB 2.0. A cell had the glass case. Electrodes have
been made of stainless steel in the size of 5*5 sm, the distance between electrodes was equaled
1,5cm. In a cell water of high clearing (conductivity 0.1-0.2 mkC) was filled in. Measurements were
spent for a voltage of the power supply equal 2,5B.

Researches were spent in a continuous mode. Data were periodically kept on a hard disk. For
processing results of measurements software PowerGraph was used. Experimental check has
shown, that developed differetial the method can be used for measurement of electrophysical
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properties of water in a mode of real time for multidaily monitoring an environment
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BbISABNEHUE NEPUOAOB B ANHAMUKE PAOUALIMOHHbIX YCNIOBUI U FENINO-
FTEO®U3NYECKUX ®AKTOPOB B OBJIACTU OPBUTbI CTAHLIUU MUP

BoHOapeHkKo B.A.1, Mumpukac B.I'.’, Hocoeckul A.M.’, emJiuH B.B.1, Ky3bmuH B.M.z,
radsaoe A.9.% Toimuk 4.J1.
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WHCTUTYT Meauko-bronornyeckmx npobnem
“MOCKOBCKMIA FOCYAAPCTBEHHBIN MHCTUTYT PAANOTEXHIKM, ANIEKTPOHNKMA 1 aBTOMATUKM,
3YLlpe>|<,1:|,eHv|e pOCCUICKON akageMnm Hayk
WHCTUTYT chmandeckort Xumum n anektpoxmmum um. A.H. ®pymkunHa
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lMpoBegoeH aHanu3 konebaHum napameTpoB pagnauMOHHOM OOCTAaHOBKM HA KOCMUYECKOW
ctaHumm MUP B 1986 — 1999 rr.

BHyTpM cTaHUMM Ha 3KMNaXXn NOCTOSIHHO BO3AEWCTBYHOT MOTOKM KOCMUYECKOTO MOHM3NPYHOLLETO
na3nyvyeHusi. KocMmyeckun pagmaumoHHbI (OoH Ha opbuTax nUNoTMpyeMbIX KOCMUYECKMX
annapaToB, HE3aBMCMMO OT €ro BeNWYUHbI, SBMSIETCA HEyCTpaHMMbIM  HebnaronpusTHbIM
dakTopoM Ans BCEX 3eMHbIX XMBbIX opraHM3amMoB. ObecrneyeHne paguaunoHHon 6e30nacHOCTN BO
BPEMSI KOCMMYECKOrO rnoneta SIBNSETCA OOHOM M3 OCHOBHbIX MPOGMEM COXpaHeHUs1 300POBbS
YNEHOB 3KUNaxa.

K HacTosiLeMy BpeMeHW HakomnneH 60nbLLION ONbIT KOHTPOMSA HaZ pagvaunoHHON 06CTaHOBKOM
(PO) Ha ©opTy opbuTtanbHbix ctaHuun Mup n MKC, ocywecTBnsembil C MOMOLLbIO LUTATHON
O03MMETPMYECKON annapaTypbl, KOTopas B pearnlbHOM BpEMEHW MO3BONSeT CchneanTb 3a
napameTpaMn pagnaumoHHON 06CTaHOBKMN.

BbisBNeHve KOppensuMOHHBIX CBA3EW MeXay reo- rennodusmdeckummn napameTpamm u
pagnaunoHHon o6CTaHOBKOM Ha CTaHUMM SBMASIETCA akTyanbHOW 3agadven nporHo3a. OpgHako
O[HO3Ha4YHbIX CBs3eN M (YHKUMOHANbHbLIX 3aKOHOMEPHOCTEW He nonyyeHo. OgHuM K3 nyTen
pelleHns aTon npobnembl ABMAsieTCA OOHapy>XeHWe NepUOANYECKUX 3aKOHOMEPHOCTEN B reo-
rennodunsndecknx napameTtpax, Bnmawwmx Ha PO Ha opOutanbHbIX KOCMUYECKNX CTAHUUSX, YEMY
N NOCBsiLLEeHa JaHHas paboTa.

PesynbTatel M3MepeHuMn napameTpoB, KOHTPOMMPYEMbIX Mpu obecrnevyeHnn pagmnauvoHHOW
06e30MacHOCT KOCMOHABTOB, SBIISIOTCA BPEMEHHLIMM psidaMu, MpeacTaBnsloWMMK  cobon
KOMMO3MLUMIO MeOSIEHHbIX U  ObICTPbIX [OBWKEHWUA, KOTOpble OnNpedenstTcs  pasnuyHbIMU
MexaHn3Mmamm hoOpMUPOBAHNST PETMCTPUPYEMBIX CUTHArOB.

OO0was npobnema aHanunsa pasnU4HbIX pe3ynbTaTOB M3MEPEHWUN, NPELCTaBNsALWUX CoOOoN
konebaHus M TpeHabl, 3akno4aeTcss B HEOOXOAMMOCTM BblAeneHus konebaHuin Takmm obpasom,
4yTOObI pesynbTaTbhl UCKIKYEHMS TPEeHOA He BIMSANW Ha CTPYKTypy komnebawun. Kak npasuno,
aHanu3 konebaHui MpPOBOAWUTCA Ha OCHOBE ONpederieHns napameTpoB (YHKUMA C 3agaHHOW
CTPYKTypoW. MWcknmtoueHne konebaHWi M3 UCXOOHOTO psiga C  MOMOLLbI — CraXuBaHWSA
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nocrnegoBaTenbHOCTM MO BblAEMNEeHHbIM NoYTU-Nepnoaam Mno3BoMnsieT onpeaenvTb XapakTepucTuku
TPeHOoB.

MMony4eHo, YTO OCHOBHOWM Mepuof, KOTOPbIA BOCMPOM3BOAMTCSH B OCHOBHOM Habope AaHHbIX,
cooTBeTCTBYeT 27-28 cyTkam, Onm3oK K AnutenbHocTM obopoTa cuctembl 3emns-JlyHa BOKpyr
LueHTpa Macc 3Ton cuctembl. OTaenbHble NOYTU-NEPUOAbl COOTBETCTBYIOT 3HAYEHUSIM, BrIM3KUM K
nepvogam obpatleHus oTHocutenbHo ConHua: Mepkypus (88 cyTok), BeHepbl (224,7 cyTok), nosica
actepovgos (1600-1700 gHen). B nHaekce reomarHMTHOM akTMBHOCTM (Ap) 1 B 3HAYEHWAX cpeaHen
NNOTHOCTU aTmMocdepbl Npu nepeceyeHun ctaHumen Mup 30HblI KOxxHO-ATnaHTU4eckon aHomanmm
(Proaa) XOPOLLIO NMPOSIBASIETCH NEPUOOUYHOCTb, COOTBETCTBYHOLLAA TPOMMYECKOMY rOAY.

DETECTION OF THE PERIODS IN DYNAMICS OF RADIATING CONDITIONS AND GELIO -
GEOPHYSICAL FACTORS IN THE AREA ON THE MIR STATION ORBIT

Bondarenko V.A.1, Mitrikas V.G.1, Nosovskij A.M. 1, 3Tsetlin V.V.1, Kuzmin V.I.2, Gadzaov A.F.2,
Tytik D.L.

'State Scientific Center of the Russian Federation - Institute of
Biomedical Problems of the Russian Academy of Sciences
2Moscow State Institute of Radio Engineering, Electronics, and Automation,
®Frumkin Institute of Physical Chemistry and Electrochemistry
Moscow, Russia
e-mail: v_tsetlin@mail.ru

An analysis of the fluctuation of characteristics of the radiation environment on Mir station was
performed in the period from 1986 to 1999.

Inside the station, crews are constantly affected by waves of cosmic ionizing radiation. The
cosmic background radiation on orbits of piloted spacecrafts, regardless of its intensity, is an
inescapable adverse factor for all living earth organisms. Ensuring radiation protection during a
cosmic flight is a major challenge when it comes to maintaining crew members' health.

Today, a great deal of experience has been amassed in monitoring the radiation environment
(RE) on board the Mir and ISS orbital stations, using standard dosimetry equipment capable of
tracking radiation environment parameters in real time.

Identifying correlative relationships between the geo- and helio-physical parameters and the
radiation environment on the station is a current challenge for forecasting. However, no clear
relationships or consistent functional patterns have been established. One way to solve this
problem is to find periodic patterns in geo- and helio-physical parameters affecting the RE on orbital
cosmic stations. This is the aim of this study.

The results of measuring parameters controlled for when providing for the radiation safety of
cosmonauts are time sequences that represent a composition of slow and rapid movements
determined by various mechanisms for forming detected signals.

The general problem of analyzing various measurement results, in the form of fluctuations and
trends, lies in the need to isolate fluctuations such that the results of trend elimination do not impact
the structure of the fluctuations. As a rule, fluctuation analysis is performed on the basis of
determining the parameters of functions with the given structure. Eliminating fluctuations from the
reference series by smoothing out the progression by isolated almost-periods makes it possible to
determine the trends' characteristics.

It was determined that the fundamental period, that is presented in the basic set of data, is
equal to 27-28 days, and is approximately equal to the period of revolution of the Earth-Moon
system around the center-of-mass of this system. Individual almost-periods correspond to values
that are close to orbital periods around the Sun: of Mercury (88 days), of Venus (224.7 days), of the
asteroid belt (from 1600 to1700 days). In the time of crossing of South Atlantic Anomaly zone (pioaa)
by Mir station, periodicity, corresponding to the tropical year, displays clearly in the geomagnetic
activity index (Ap) and in values of average density of the atmosphere.
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BUOTPOMHOE BO3AENCTBUE KOCMUYECKOW NOroAbl (HA BA3E
TENEKOMMYHUKALIMOHHOTO PA3HOLUMPOTHOIO MOHUTOPUHIA «TENIMOMEL»
2003-2010 )

BuwmHreeckuli B.B.*, Pazynbckas M.B.**, Poea4yeea C.M.***, CamcoHoe C.H.****,
Ipuzopbes [1.E.*****

* MHCTUTYT Nnpobnem MaTemaTnyeckmnx MalmH u cuctem, Knes, YkpavHa
** VIHCTUTYT 3eMHOro marHeTnama u pacnpocTpaHeHus pagmoBorH, Mockea, Poccust
*** CapaTOBCKMI rocy4apCTBEHHbIN TeXHOMorndeckun yHusepcutet, Capatos, Poccusi
% AHCTUTYT KOCMOU3NYECKMX UCCNENOBaHUIA 1 a3poHoMmm, AkyTck, Poccust
*F¥EE TaBpUYECKUA N'yMaHUTapHO-3KOMOrMYeckuin UHCTUTYT, Cumdeponons, YkpanHa
e-mail: vit.vizual@gmail.com

B pooknage npeactaBneHbl TEXHOMOMMA M pesyrnbTaTbl MMOHEPCKOro, ANUTENbHOMO0 Hay4YHOro
rennmomanyeckoro MOHUTOPMHra U3MONOINMYECKMX MNapaMeTpoB oOpraHMama 4erioBeka W
oKpyXatowen cpefbl Ha base pacripedesieHHOU 0 pasuYyHbIM 20podaM Mes1eKOMMYHUKaUUOHHOU
cemu Hay4yHbIX UeHmpos, pabomarouwjux Ha eOuHoM o0bopydosaHuu U o eOUHOMY [POMOKOITY
uccriedosaHuli ¢ OH-nalH peaucmpauyuel meKkywux OaHHbIX Ha eOUHOM ropmasbHOM Ccepseepe.
TenekoMMyHMKaLMOHHBIA renmobuonormdeckuii npoekT «lFenvomen» peanu3oBaH B Poccuun u
YkpavHe 2003-2010 rr. Mockea, KueB, HAkytck, Cumdeponons, Wpkytck, CapaToB
MEXANCLUUNIMHAPHBIM KONIEKTMBOM (OU3MKOB, OMOMOroB, CrneuuanucToB No WH(OPMaLMOHHBLIM
cuctemam, ncuxosnioroB n mMeaumkoB. O6wasa ©6asa gaHHbix — Gonee 60 000 mamepeHwin. [pu
OOLLHOCTM TEXHONMOrMn, MeToOuK M 0DOpyAOBaHWMsA, a Takke €OMHOW MOCTAHOBKW 3adayn Mo
N3y4eHNo BO3OENCTBMSA (PAKTOPOB OObLIYHOW M KOCMMYECKOW MOroAbl Ha OpraHM3M 4YeroBeka M
npouecchl agantauum, Kakgas HayyYHas rpynna paccMaTpyvBaeT CBOW acrnekTbl OMOTpomnHoro
BO30ENCTBUSA BHELLHNX (DaKTOPOB, ucxonsa ns background ceoei o6nactu aHaHWA.

WccnegoBaHua npoBogsTcs Ha 3Xx YpoBHSAX opzaHu3auyuu buocghepbl: ypoBHE KIemoOYHbIX
CmpyKmyp, ypO8He opeaHu3Ma 4esiogeka, yposHe amHoca. [JokazaHO CyLeCTBOBaHWE HECKOSbKUX
(PUKCMPOBaHHBIX yHUBEPCarbHbIX UHOUBUOYallbHbIX rnpozpaMmM adanmayuu K KocMoreohusnyeckmum
daktopam. Ha 6ase gaHHbIX MOYTM MOMHOrO MNepuoga CONTHEYHOW aKTUBHOCTU PacCMOTPEHbI
0COBEHHOCTU UHOUBUOYarbHbIX 2e/1U0bUoIo2UHECKUX peakyull 8 3agucuMocmu Om ce30Ha 2o0a u
hasbl yukna CcorHeYHouU akmueHocmu. [JoKa3aHO CyLLEeCTBOBaHWE 2pyrnosbiX U ronynsyuOHHbIX
aghgpekmos. C NOMOLLBIO HOBOW TEOPETUYECKOW MOOENM paccMaTpuBatOTCS BOMPOCHI HenuHelUHoU
OuHamMuku u ycmodyusocmu buocucmeM K NEPUOOMYECKON BHELLHEW CUre U napameTpu4eckoMy
wymy. OBCyxgatoTcs BONPOChl CO34aHNSA HOBbLIX KOMMITEKCHBIX OMOTPOMHBIX MHAEKCOB KOCMUYECKON
n obbiyHoM norogbl. Obwee yncno nybnvkauui no npoekty — donee 100 HayyHbIx paboT. B 2010
rogy aBTopamu ANUTENBHOMO TENEKOMMYHMKALMOHHOIO PasHOLUMPOTHOTO MOHUTOpUHra «lennomeny
BbiMylleHa KHura «buoTponHoe BO3OENCcTBME KOCMMYECKOW MOroAbl», B KOTOPOW U3MOXEHbI
OCHOBHbIE pe3ynbTaTbl NpoeKTa.

INutepatypa

1. BroTponHOe BO34ENCTBME KOCMWMYECKOW Morodbl (MO Martepuanam pPOCCUNCKO-YKPaUHCKOTO
moHuTopuHra "lennomen” 2003-2010 r)/ MNog pepakumen M. B. Parynbckon. M., Kues - Cnb,
BBM, 2010,-312 c.

SPACE WEATHER IMPACT: BIOSPHERE ASPECTS
Vishnevsky V.V., Ragulskaya M.V., Rogacheva S.M., Samsonov S.N., Grigir’ev P.E.

Institute of Mathematical Machines and Systems, Kiev, Ukraine
** |Institute of Earth Magnetism and Radio Wave Propagation, Moscow, Russia
*** Saratov State Technical University, Saratov, Russia
**** |nstitute of Space Physics Research and Aeronomy, Yakutsk, Russia
***** Tauride Humanitarian Ecological Institute, Simferopol, Ukraine
e-mail: vit.vizual@gmail.com

The technology and results of the pioneer long scientific heliophysical monitoring of the
environment and of a human organism parameters are presented. This monitoring is provided on
the basis of the telecommunication network of the scientific centers using the uniform equipment

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:vit.vizual@gmail.com
mailto:vit.vizual@gmail.com

and the uniform report of researches with online registration of the current data on the uniform
portal server. Telecommunication heliobiological project "Heliomed" has been fulfilled in 2003-2010
in Russia and Ukraine, in Moscow, Kiev, Yakutsk, Simferopol, Irkutsk, Saratov by interdisciplinary
collective of physicists, biologists, experts in information systems, psychologists and physicians.
The general database consists of more than 60000 measurements. Besides solving the common
tasks each scientific group studyes in the experiment the problems of their own interest.
Particularly, biologists are interested in the aspects of influence of factors of usual and space
weather on a human organism and adaptation processes. Researches are carried out on three
levels of biosphere organization: a level of cellular structures, a level of a human organism, a level
of ethnos. Existence of several fixed universal individual programs of adaptation to cosmo-physical
factors is proved.

Using the database of almost full period of solar activity features of individual heliobiologcal
reactions depending on a season and a phase of a cycle of solar activity are considered. The
existence of group and population effects has been proved. With the help of new theoretical model
questions of nonlinear dynamics and stability of self-oscillatory biosystems to periodic external force
and parametrical noise are investigated. The possibility of creation of new complex biotropic
indexes of space and usual weather is discussed. The general number of publications under the
project is more than 100 scientific works. In 2010 the participants of "Heliomed" published the book
«Biotropic influence of space weather» in which the basic results of the project are stated.

QPDEKT YNXKEBCKOIO-BEIIbXOBEPA B KPYNMHOMACLUTABHOM BUO®U3NYECKOM
OKCNEPUMEHTE «'ENTUOME[»

BuwHesckul B.B.’, 'pomo3soea E.H.?

"MHCTUTYT Npobnem MaTeMaTYecKnX MaLLMH U CUCTEM HaH ykpauHbl, Kies, YkpauHa
2I/IHCTl/lTyT Mukpobuonoruu n sBupyconorimn um.[.K.3a6onotHoro HAH YkpawnHbl, Kues, YkpanHa
e-mail: vit@immsp.kiev.ua

Obcyxpas ¢ Ox.[Nukkapom MexagyHapOAHYH MNporpamMmy MCCNefoBaHWMM B rof CrOKOWHOMO
cornHua AJl. YwmkeBckniA nepBbIM MNYyHKTOB MporpamMMbl Npeanaran MccrnegoBaHue peakumm
mMeTaxpomasun: «Bo Bcex yHMBEpCUTETCKMX ropodax Mupa criegyeT yCcTaHOBWUTb HabnopeHus 3a
acpbdekTom YmkeBckoro-Benbxosepa (1926-1938). ... Bo Bcex cnydasx Heobxogumo obs3aTensHO
YCTaHOBMWTb TECHbIV KOHTaKT Mexay Mukpobuonoramu n actpodusmkamm (Cnyxba ConHua). Takon
KOHTaKT Obin yCcTaHOBMEH MHOW BO PpaHumm B 1931-1939 rr. 1 npuHec BecbMa NOMNOXUTENbHBIE
pesynbtatbl» [1]. AJL.YmxeBCbKuUiA cumTan, 4To sSBNeHue BNUAHUSA KOCMOMU3NYECKMX (DaKTjpoB Ha
peakumio MeTaxpomMasm MMKPOOPraHM3MOB UMEET NiiaHeTapHbIN xapaktep. K coxaneHuto, npu ero
XM3HW 3TW UCCIefoBaHUSA MaccoBO NpoBefeHbl He Obinn. B nocnegHee Bpems aTu nccrnegoBaHns
BO30OHOBUNUNCB, HO MMENW NOKarnbHbIN XapakTtep. [2].

OpraHusatopbl  kpynHomacwTabHoro  Guodmsmdeckoro  akcnepumeHta  «lenvomeny,
OCOBEHHOCTBLIO KOTOPOro SIBMSAETCS MPOBEOEHNE CUHXPOHHBIX 3KCMEPMMEHTOB B Pa3HECEHHbIX MO
LWMPOTE M AOMroTe HayyHbIX LEHTpax MO €A4MHbIM MPOTOKONaM U Ha eAvHOM 00opyaoBaHMM,
CUYUTAIOT NEPCMNEKTMBHBLIM peannsauuio Ha NpakTuKe 3Toro nyHkTa nporpammel AJ1. YnkeBcKoro Ha
OCHOBE UCMONb30BaHNsI CaMbIX COBPEMEHHbIX TENEKOMMYHUKALMOHHBIX TEXHoornn [3].

BusyanbHoOe cunTbIBaHNE peakLmn MeTaxpoMasum npu nccriegoBaHumn apdekta «HumxeBcKoro-
BenbxoBepa» opmynmpyeTcs kak «M3MEHEeHWe LBeTa MpOKpalLvMBaHUS BOMIOTUHOBLIX 3€peH OT
CMHEro [0 KpacHOro 4Yepe3 MyprypHbii. BnomnHe o4eBMAOHO, 4YTO AN «MOTPYXKEHMS» 3TOro
nccriegoBaHusa B npoekT «lennomen» Heobxoammo Obino opmannioBaTb Mpouenypy OLEHKU
ABMNEHMS METaxpomMasnm B TEPMUHAX aHanmaa umdpoBbiX U306paskeHNIA.

[MepBble e 3KCMEPUMEHTbI C «MNpenapvpoBaHNEM» LMEPOBbIX U300paKeHUIn BOITOTUHOBBIX
rpaHyn OpoXoKeBbIX knetok Saccharomyces cerevisiae YKM-517 ganm HoByto uHdopmaumio ang
MOHUMaHWA ABMNEHMS METaxpoMasun, HO 1 MOo3BONWMAM chopMynmMpoBaThb LEnMbIA psg BOMPOCOB U
rmnoTes.
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Ha PUCYHKE CIneBa NnoKa3aHa XapaKkTepHad rmcrtorpamma nuKcenen BONKOTUHOBOIO 3EepHa B
KpaCHo-rony60|7| nnockoct RGB-mogenu |/|306pa>|<eH|/|;| O1A OTCYTCTBUA ABNEHNA MeTaxpoMa3nn.

Ha npaBoM pPUCYHKE — aHalnorndHaa rucrtorpaMmma  and Hanbonee sIBHOro npoABeHnA
MeTaxpomMmasnn BONMIOTUHOBOIO 3epHa.

BugHo, 4To ABreHne MeTaxpomMasum COCTOUT B HaNU4uMm ABYX SBHbIX YCTOMYMBLIX COCTOSIHUN
BOMIOTUHOBOIO 3epHa, KOTOpoe HamnoMuHaeT pa3oBbii nepexod. B cBA3M € 3TUM BO3HUKIU
BOMPOCHI, Ha KOTOpble NMoKa HeT noka 4eTKnx oTBeToB: «Kakum uanyeckum siBNEeHMEM MOXHO
NosiCHUTL 3TOT pa3oBbIV Nepexon?y», «KakoBo xapakrepHoe Bpems 3Toro ¢asoBoro nepexopa u
MOXHO N1 OOUTBLCA pacnpoCTpaHeHNs ABMEHNST METAXPOMa3ny Ha BCE KIETKU B NOSe 3peHna?y.

OkcnepumeHT npogormkaetcsa. B 2010 rogy npoekT nogaepxaH rpaHtom POOU 09-02-90471-
Ykp_d_a n rpaHtom FOOU YrpanHsl ©28/02-030.

Nurtepatypa
. Ymxkesckas H.B. K Bonpocy o rnmobanbHon nporpamme B obnactun renuobuonorum // ConHue,
3NEKTPUYECTBO, XN3Hb - M.: N3-Bo MI'Y, ,1972. - C.21-23.

2. T'pomosoBa E.H., Kauyp T., Bonuyk C. [Nonck pakTopoB BbI3bIBAKOLLUX PEAKLMI0 METaxpomasmm
BOJTIOTUHOBBIX FpaHys ApoxokeBbIX KreTok // Teanckbl goknagos: VIII MexayHapogHas KpbiMckas
koH(pepeHuusa ,Kocmoc n bruocdepa”, Cynak, Kpbim, YkpaunHa, 28 ceHr. - 3 okT., 2009. — C. 70.

3. BuwHesckui B.B., Parynbckas M.B., CamcoHoB C.H. TenekoMMyHUKauMOHHbIE TEXHONOMMN B
BbISBITEHUN 3aKOHOMEPHOCTEN (DYHKUMOHUPOBAHUS XMBbIX cucTeM // TexXHOMOorMmn >XMBbIX
cuctem. - 2007. - Ne4. - C.55-62.

4. BuwhHesckun B.B., TpuropeeB T1.E., Parynbckas M.B., CamcoHoB C.H., TyraeHko A.M.
MHdopMmaumoHHaa noagepxka npoekta "lenuomen”. Bo3MOXHOCTM UM nepcnektuBbl. [/
Matepuansl VIII MexgyHapogHoi KpbiMckoln koHdepeHummn "Kocmoc n 6ruocdepa”. - Cygak, 28
CceHTA0ps - 3 okTaAbps, 2009. - C. 258-259.

CHIZHEVSKY- VELHOVER EFFECT IN LARGE-SCALE BIOPHYSICAL EXPERIMENT
"GELIOMED."

Vishnevsky V.V.1, Gromozova E.N.?

"Institute of Mathematical Machines and Systems of NAS of Ukraine, Kiev, Ukraine
?Institute of Microbiology and Virology im.D.K.Zabolotnogo NAS of Ukraine, Kiev, Ukraine
e-mail: vit@immsp.kiev.ua

Discussing with Dr..Pikkardi international research program in Year of the Quiet Sun, A.
Chizhevsky first points of the program offered to study the reaction of metachromasia: "In all the
university cities of the world should establish monitoring Chizhevsky-Velhover effect (1926-1938). ...
In all cases, necessarily establish close contact between microbiologists and astrophysics (solar
service). Such contact was established by me in France in 1931-1939 years. and brought a very
positive results "[1]. A. Chizhevsky believed that the phenomenon of the influence of cosmophysics
factors on metachromasia reaction of microorganisms has a planetary character. Unfortunately,
when it life, these studies were not carried out en masse. In recent years these research were
resumed, but had a local character [2].

Organizers large-scale biophysical experiment "Geliomed" feature of which is to conduct
simultaneous experiments on separate latitude and longitude of research centers on a single
protocol and single equipment, consider promising implementation in practice of this program item,
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A. Chizhevsky., the using the most advanced telecommunications technology [3]. Visual readout of
the reaction in the study of metachromasia Chizhevsky-Velhover effect is formulated as::" change of
color staining volutin grains of blue to red through purple”. It is clear that for "immersion" in this
study project "Geliomed" it was necessary to formalize a procedure for evaluating the effects of
metachromasia terms of analysis of digital images.

The first experiments with the "dissection" of digital images of volyutin granules of
Saccharomyces cerevisiae yeast cells UKM-517 yielded new information understanding of the
phenomenon metachromasia and possible to formulate a number of issues and hypotheses.
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The figure left shows the typical histogram of pixels in the grain volutin red-blue plane RGB-
image model for the phenomenon of lack of metachromasia.On the right figure - similar histogram
for the most obvious manifestation of metachromasia volutin grain. It is evident that the
phenomenon of metachromasia is the presence of two stable states volutin grain, which resembles
a phase transition. In this regard, questions, for which there is not yet clear answers: "How physical
phenomenon can be explained by this phase transition? "," What is the characteristic time of this
phase transition and whether it is possible to achieve the phenomenon of metachromasia in all cells
in the field of view? ".

The experiment continues. In 2010, the project is supported by RFFR grant 09-02-90471 -
Ukr_f a and grant SFFR 28/02-030 Ukraine.
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IJIMHHBIE BOJTHbI KOHAPATHEBA U KOCMUYECKUW KITUMAT

Bnadumupckuii 5.M.

HNW KpbiMckas acTpodmamieckas obcepBaTopus,
TaBpuyeCKUn HaUMOHanbHbIM YHUBepcuTeT M. B.U. BepHaackoro, Cumdeponons, YkpauHa
e-mail:bvlad@yandex.ru

[aHHble o0 SKCTpeMyMax OJIMHHbIX BOJIH KOH,EI,paTbEBa ¢ XVI B., B3ATblEe U3 ABTOPUTETHbLIX
OKOHOMUYECKNX UCTOYHUKOB, COMOCTaBIAKOTCA C KOCMO(bI/I3VI‘-IeCKI/IMVI MHOEKCaMn N nokasartendamMu
COLI,VIOKyJ'IbTypHOI?I OVNHaMUKWN. 06Hapy>|<eHo, 4yTo MaKCMMYyMbl BOJTH KOH,D,paTbeBa
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CMHXPOHN3MPOBaHbI C MakcMMymamm 11-neTHUX LUUKITOB COMHEYHON aKkTMBHOCTU, OObEeAUHEHHBLIMU
B rpynny no 5 umknos. PaccornacoBaHue Mo 3KCTpeMarbHbIM TOYKaM B CPedHEM cocTaBnsaeT
+0,8+1,2 roga, cpegHun nepuog pasBHsieTca 54,9+9,0 net. HangeHo, 4to 61113 MakCMMyMOB BOJTH
KoHapaTbeBa TBOpYeckass NMPOAYKTUBHOCTb B MaTemaTuMKe W eCTECTBO3HaHWM CHWXKaeTcs. JToT
adbdekT npocnexmaeTtcsa B npowrioe oo Xl B. TBopYyeckass akTMBHOCTb B Takue 3MNoXu B
rymMaHuTapHon cdpepe, Hanpotms Bo3pactaeT. [lokaszaHo, YTO yKasaHHble WHTepBanbl BpeMEHU
XapaKTepU3ylTCs  OOMUHMPOBAHMEM B WCKYCCTBE  (My3blka, JKMBOMMWCb, apxXuTeKTypa)
aHanutudeckoro ctuns. Nony4veHHble gaHHble obcyxpatoTca B pamkax mogenu C.HO. Macrosa,
paccmaTpuBalLlen nonepemMeHHoe npeobnagaHue B oOwecTBe NEeBO- M MpPaBOMONyLIAPHbIX
cTpaterM OCBOEHUs] OencTBuTenbHocTU. CuHxpoHusauus BonH KoHwgpaTbeBa peanusyeTtcs,
BMOMMO, 4epe3 [Mpouecchbl, MnpoTekawwme B MarHuTocdepe (nNepuog B reomMarHUTHOM
BO3MYyLLEeHHOCTU 54 roga). [enaeTtcs BbIBo4 O TOM, 4YTO BOSHbI KoHapaTbeBa npeacrtaenstoT cobom
OOVH W3 OCHOBHBLIX LMKIIOB OOLLECTBEHHOW XMW3HW. Brivkanwuin makcmmym 3TuxX KkKonebaHui
oxunpaetca okono 2022 roga.

THE LONG KONDRATIEFF WAVES AND COSMICAL CLIMATE

Vladimirsky B.M.

Crimea astrophysical Observatory,
V.l. Vernadsky Tavrida National University, Simferopol, Ukraine
e-mail:bvlad@yandex.ru

The Maxima and Minima of the Long Kondratieff Waves taken from authoritative economic
sources were compared with Wolf number and the indeces of geomagnetic activity from 16 century.
Generalized indeces of the Social-cultural dynamics also were used. It was revealed that the
Maxima Kondratieff Waves are synchronized with the Maxima 11 years Cycles of Solar activity
joined in groups in 5 cycles. The mean disagreement for all extremal points is +0.8+1.2 years. The
mean period is 54.949.0 years. It was found that creative productivity in the mathematics and
Natural sciences decreased in the Maxima of Long Waves. This effect was traced to past up to 12
century the creativity in the Humanities sphere for the such epoch increases. It was shown that the
predomination of the analytical style in fine arts (including the music, the architecture and the
painting) is observed for these time intervals. The results obtained is discussed in the frame of the
S.Yu. Maslov’s hypothesis about alternative predomination in the Society left — righthemispheric
strategies of the assimilation of the Reality. Cosmic synchronization of Kondratieff Waves realizes
probably via magnetospheric processes (then is a period in geomagnetic disturbances about 54
years, corresponding to Long Wave’s period). The general conclusion is made that Kondratieff
Waves is the most important period of Social life. The nearest maximum of this oscillations is
expected about 2022 year.

YCTOWYMBO HEPABHOBECHOE COCTOAHME BUKAPEOHATHbIX BOAHbIX CUCTEM U
NX4YBCTBUTENIbHOCTb K KOCMO®U3UYECKUM PAKTOPAM

Boelikoe B.J1., Xa [jo Murb, BuneHckasi H [., ManbiweHnko C.U., Tumodgheee K.H., Bypaenesa E.B.

MI'Y um. M.B. NNomoHocoBa, Bronoruyeckun cakyneteT, Mocksa, Poccus
e-mail: v109028v1@yandex.ru

MpupoadHble BOAbl, BKNHOYasi BOAHYK OCHOBY XXMBbLIX OPraHM3MOB, npeacTaBnsioT coboin
kapboHaTHble BOAHble CUCTEMbl. B HMX B TOM WRAM WMHOM COOTHOLUEHWM MPUCYTCTBYIOT
npeacrtaBuTeNM CeMENCTBa  YIMeKUCnoThbl: COzééH2C0369HC03_69C032_. Yrnekucnota
nrpaeT BaXHENMWY pofb B MNpoLEeccax >XU3HELEATENbHOCTU Y JKMBbIX OpPraHusMoB M B
pa3Hoobpa3sHbIX 3KoMorMyeckux npoueccax. Npu CHUKEHUM B KPOBM KOHLIEHTpaUMMK YrNEeKUCnoThl
HWKE ONPeaeneHHOro YPOBHS HapyllaeTcsl KNeTOYHOEe AblXaHue, 4YTO NPUMBOAMT K pasBUTUIO
naTonorvid. lMoBbIlLEeHWE B 3TUX CUTyauMsiX COAepXaHWs B KpoBWM OukapbGoHaToB oOkasblBaeT
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BblpaXXEHHOE TepaneBTuyeckoe pgencteue. HopmanbHble U neyebHble MUTbEBbIE BOAbI
npencraBnsaT cobon OukapboHaTHble BOAHble cucTeMbl. MHOrvMe CyllecTBeHHble CBOWCTBA
NMPUPOAHBIX BOOHBIX CUCTEM, B 4aCTHOCTW, CMOCOOHOCTb BOAbl K camooudncTke obecrednBaeTcs
NPUCYTCTBMEM B HUX kapOoHaToB. CunMTaeTcs, YTO OENCTBUE YIMEKUCIIOTHl HA BOAHbLIE CUCTEMBI
00yCnoBMEHO WX BIIMSIHUEM Ha KMCMOTHO-LLENOYHON OanaHCc, HO BLIACHSIETCS, YTO MEXaHW3M
OencTBust KapboHaToOB MOXET ObITb CBSI3aH C MX HEMOCPEACTBEHHbIM Yy4acTUEM B MPOTEKAIOLLMX B
BOLHbIX CMCTEMAX (PEPMEHTATUBHBLIX U HEDEPMEHTATUBHBIX peakunsix akTUBHbIX hopM kucropoaa
(ADK).

Mbl  OBGHapyXunn, 4YTO B BOAHbLIX pacTBopax OukapboOHATOB CMOHTAHHO MPOUCXOOMUT
obpa3oBaHMe CynepokCUOHbIX pagukanoB. NHTEHCMBHOCTb Mpouecca 3aBUMCUMT OT KOHLEHTpauumu
OGukapboHaTa, pH pacTBopa 1 pe3ko Bo3pacTaeT Npu ocBelweHnn. BHeceHne B BOgHbIE pacTBOpbI
OukapboHaToB comnen Fe(ll) B MWKPOMOMSPHBLIX KOHLEHTPAUMUsIX COMPOBOXOAETCHA BCIbILLKON
n3ny4yeHnss B BMOMMOWM oOGnactu cnektpa, Onarogapsi MPUCYTCTBUIO B HUX aKTUMBHBIX OPM
kncnopoga u kapboHaTHbIX pagukanoB. [dobaeneHue k GukapGoHaTHbiM pactBopam H,O, B
CyOMUNNUMONSIPHBIX  KOHLEHTPAUUSAX MHULMMPYET B HUX MNPOLIECC, COMPOBOXAAOLWMNCA B
NpUCYTCTBUN (pryOpPECLIEHTHOTO 30HA4A FIOMMHONA CBepx-cnabbiM uanyyeHnvem. WanyyeHue wus
N30MMPOBAHHbLIX OT KOHTaKTa C BO34YXOM W 3alUMLLIEHHBIX OT BHELUHEro ocBelleHus obpasuoBs
ONNTCS B TEYEHUE MHOIMX MECAUEB U Aaxe neT. Ha xapakrtep Bcex 3TUX MpOLLeCcCOB, CMOHTaHHO
npoTekaLwwmx B OrkapOOHATHbIX pacTBOpax, OKasblBalOT BIUSHME KOCMOMU3MYECKME SBMNEHMS,
TaKue Kak HOBOJyHMe, NOMNHoe 3aTtMeHue JlyHbl, nonHoe 3aTtmeHne ConHua.

HenpepbiBHasa reHepaumsa APK n akTtmBHbIX ¢opM KapOOHaAaTOB B MX BOAHbLIX pacTBopax,
Heyracawllee B TeYeHVe ANUTENbHONO BPEMEHW U3nyvyeHne )OTOHOB M3 HUX, CBUOETENbCTBYET,
YTO BOOHbIE pacTBOpbl BrkapOoHaTOB NpebbIiBalOT B YCTOMYMBO HEPABHOBECHOM COCTOSIHUM. Takoe
COCTOSIHME MOApPa3yMEeBaeT, YTO 3TU CUCTEMbI MMEKT CIOXHYK OUHAMUYECKYKD CTPYKTYpYy, YTO
obecneunBaeT Nx YyBCTBUTENBHOCTb K CBEPX-CMabbiM BHELLHUM BO30ENCTBUSAM MPU YCNOBUK, ECIU
BO3OENCTBUSA Takke MMEKT KonebaTernbHbI XapakTep U BCTYMalT B Pe30HaHC C konebaHusmu,
Xapaktepamm Ons NpoLeccoB, MNPOTEKalWMX B [AaHHbIX BOAHbIX cucTemax. BoamoxHOCTb
CYLLLECTBOBAHMS BOAHbLIX CUCTEM C TaKMMW CBOMCTBaMM CredyeT U3 TEOPUUN KOrepeHTHbIX JOMEHOB,
passuBaemonn G. Preparata n E. Del Giudice. lNogaepxaHne yCTONYMBO HEPaBHOBECHOIO
COCTOSIHNA  OMKapOOHaTHbIX BOAHbIX CUCTEM B TEYEeHWe ANIUTENbHOrO BpeMeHn TpebyeT
MOCTOSIHHOTO MPUTOKA SHEpPrMM M3 OKpyxatwllen cpedbl. HegaBHO oOGHapyKeHHble CBOWCTBA
BogHbIx cuctem (G.H. Pollack), rmaBHbIM 13 KOTOpbIX ABNSAETCA HAnNu4uMe B HUX MO MEHbLUEN Mepe
OBYX BOAHbIX has, obecnedvmBalowmnx pasgeneHne 3apsaoB Mexay HUMKU, CBUAETENbCTBYIOT O TOM,
YTO BOAOHbIE CUCTEMbI CMOCOOHBI MOTPELNATE M3 OKpyXalLwen cpedbl Marno OpraHM3oBaHHYHO
SHEPINI0  HU3KOYACTOTHBIX  3NIEKTPOMArHUTHbIX ~ MOMEeW, B  4YaCTHOCTM  TENnnoBblX, W
TpaHcdopMupoBaTb ee B 0Oonee OpraHM3oBaHHYH) SHEPrM0  BbICOKOW MAOTHOCTW, JErko
npeobpasyemMyo B CBOOOAHYI 3HEPruio, CMOCOOHYH coBepluaTb MonesHy paboTty. BoaHble
CUCTEMbI, TakmMm 00pas3oM, BbICTYMalT B pPOMM «OPraHM3aTOpOB 3JHEPreTMYEeCKUX MOTOKOB,
KHErsHTPOMNUIHLIX TPaHCHOPMaTOPOBY.

Ha paHHOM aTane wccregoBaHuy OeTanbHbid MEXaHM3M BIMSIHUST COMHEYHBbIX W JTYHHbIX
3aTMEHMN W OPYrMX KOCMOMM3NYecknx akTopoB Ha BOAHbIE CUCTEMbI OCTAETCA HEACHBIM.
OyeBuOHO, OOHAKO, YTO 3TU SABMEHUS MPELCTaBNSAT cobor ocobble crnyyan rpaBUTALUOHHOMO
BO30ENCTBUSA Ha 3eMITto, KaK Ha LIeNOCTHYH0 cMcTemy. Takoe BO34ENCTBME Ha HALy NaHeTy MOXeT
MPMBECTM K BapmaumsamM pasHoobpasHbIX PrU3n4eCcKnx nomnen, acCoLUmMpOBaHHbBIX C 3T MacCUBHbBIM
TENIOM, W yXe 3TW Bapvauuym MOIyT PE30HAHCHbIM MNyTeM W3MEHWTb MapaMeTpbl KparHe
HEepaBHOBECHbIX MPOLLECCOB, MPOTEKaWMX B BOAHbIX cucTtemax. CnegyeTr OTMETUTb, 4TO
KOoCcModu3nyeckme akTopbl MOryT BRMATb Ha MPAKTUYECKM BCE 3EMHblE BOAHbIE CUCTEMBI,
BKIHOYas BOOHbIE CUCTEMbI >KUBbLIX OPraHM3MOB, KOTOpble, MO CyLlecTBy, BCerga SBhslTCH
KapboHaTHBIMM BOAHLIMU CUCTEMAMMW.
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BICARBONATE AQUEOUS SYSTEMS EXHIBIT SUSTAINED NON-EQUILIBRIUM STATE AND
DISPLAY SENSITIVITY TO COSMIC EVENTS

Voeikov V.L., Ha Do Minh, Vilenskaya N.D., Malishenko S.I., Timofeev K.N., Bouravieva E.V.

Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia
e-mail: v109028v1@yandex.ru

Representatives of “carbonates”: bicarbonate, carbonic acid and CO, — are present in different
and dynamically changing ratios in natural waters including all biological liquids. It turns out that
carbonates play essential regulatory and bioenergetic roles in major vital processes in living
organisms as well as in various ecological processes. In particular reduction of carbonates contents
in internal milieu of an organism below a certain threshold results in violation of cellular respiration
leading to the appearance of different pathologies including malignancies. Elevation of bicarbonate
contents in blood under these conditions results in pronounced therapeutic action. Normal drinking
and healing waters represent usually bicarbonate aqueous systems. Many significant properties of
natural aqueous systems, in particular, their self-clarifying property are related to the presence of
carbonates in them. Generally it is considered that effects of carbonates mentioned above are
caused by their action on acid-base balance in water, however it turns out that their mechanism of
action may be much more specific. It may be related to their participation in free radical and other
reactions going on in aqueous systems in which reactive oxygen species (ROS) take part.

Indeed we discovered that superoxide radicals are spontaneously generated in aqueous
bicarbonate solutions. Intensity of their generation depends upon bicarbonate concentration, pH
and is significantly increased when solutions are illuminated. Addition of Fe(ll) salts in micromolar
concentration into bicarbonate solutions is accompanied with the development of a photon emission
wave indicating of the presence of ROS and carbonate free radicals in bicarbonate solutions.
Addition of H,O, in submillimolar concentration to bicarbonate solutions results in the appearance of
stable luminescence of solution in the presence of luminol. Photon emission from activated in such
a way hermetically closed and kept in darkness bicarbonate solutions may last for many months
and even years. Cosmo-physical factors such as Moon and Sun eclipses, change of Moon phases
dramatically affect patterns of the processes in which energy of electronic excitation is generated in
aqueous bicarbonate solutions.

Incessant generation of ROS and carbonate radicals in bicarbonate aqueous systems,
extremely long photon emission from such systems activated with H,O,, indicate that carbonate
waters reside in the stable non-equilibrium state. This state implies that such aqueous systems are
spatially and dynamically structured. This property of bicarbonate aqueous systems provides for
their high sensitivity to the action of external ultra-weak factors if such factors are of oscillatory
nature and may influence oscillatory physical-chemical processes going on in bicarbonate aqueous
systems through the principle of resonance. The behavior of these systems agrees with the theory
of coherent domains developed by G. Preparata and E. Del Giudice. Support of stable non-
equilibrium state of aqueous systems for extremely prolonged periods of time needs continuous
supply of energy from the environment. Recently important new properties of aqueous systems
were discovered by G.H. Pollack et al., in particular the coexistence of at least two aqueous phases
in aqueous systems providing for the separation of charges in them. Phase and charge separation
in aqueous systems is related to their ability to suck low density and high entropy energy from the
environment, in particular heat energy and transform it into high density and high quality low entropy
energy. According to our observations in aqueous bicarbonate solutions this energy may be
converted into free energy of electronic excitations that may pump chemical reactions in them. Thus
aqueous systems in particular carbonate aqueous systems exhibit the properties of step-up energy
transformers, energy fluxes organizers, and in a certain sense “negentropy transformers”.

The mechanism of long-lasting effects of Sun and Moon eclipses on photon emission from
aqueous systems at this point can be considered only hypothetically. Both events represent special
cases of gravitational influence upon the Earth. It is clear that the direct effect of variations of the
gravitation upon water samples is practically negligible. However the effect on such a massive body
as he Earth may result in the changes of the parameters of manifold physical fields associated with
this body and these variations may trigger changes in the behavior of non-equilibrium aqueous
systems. It should be noted that the cosmic events may influence the behavior of practically all non-
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equilibrium carbonate containing aqueous systems on the Earth including water in living organisms
and cause long-lasting effects in them.

CNABbIE NPUPOOHbLIE ®U3UYECKUE ®AKTOPbLI U MOBEAEHME YEJNIOBEKA: CBA3b
CBEPXHMU3KOYACTOTHbIX ®NYKTYALIMU ATMOC®EPHOI'O OABJIEHMA C YACTOTOU
TPABMATUYECKUX COBbITUA

Auobik NA I opzo 10.11.% MpuzaHuosa A.’

1I/IH(:Tl/lTyT dusnkun, HaunoHanbHas akagemus Hayk YKpauHol,
2VIHCTUTYT NPUKIaAHBIX NPOGreM duanki 1 Grocduanky, HaLvoHanbHas akaaeMus Hayk YKpauHbl,
"eocpmanyeckuin MHCTUTYT, CnoBaukas AkageMmums Hayk
e-mail: la_didyk@iop.kiev.ua

Pe3kne konebaHusi MeTEOPONOrMYECKMX U renmodusnyeckux napamMeTpoB paccmaTpuBaloT
Kak (pakTopbl pucka, KOTopble MOryT OTpuUaTenbHO BAWUATb Ha (PU3MYECKOE M MCUXMYECKOe
COCTOSIHME 4YerOBeKa, SIBMASCb HEPEeOKO MYyCKOBbIM MEXaHU3MOM HeafeKBaTHbIX NMOBEOEHYECKNX
peakumii. K cepbe3HbiM MOCNEACTBUSIM TaKMX BAUSHUA OTHOCAT YBEITMYEHUE YACTOTbl HECHACTHbIX
crnydyaeB B cdepax LeATEeNbHOCTM YerioBeka CBSA3aHHbIX C BbICOKMM PUCKOM TpaBMaTuaMa U
KaTacTpoduyecknx cobbiTuii, a Takke B CIly4asdx MCMXOMNaTosiorm4yeckoro noBegeHns (KpuMuHan v
cynumgbl). 3Ha4yMTENbHbIA BKIA4 B CTATUCTUKY HECYaCTHbIX CydYaeB B MOCHegHUEe OecAaTuneTus
BHOCUT CMOPTUBHbIA TpaBMatuam, 4YTO, BMOMMO, CBSI3aHO C YBENIMYEHMEM 4ucna Jnogen
3aHMMaOLLMXCS CNOPTOM B MPOTUBOBEC MPUCYLLEN COBPEMEHHOMY 06pasy XWU3HW MMNO4MHAMUN.

K Hanbonee BaXHbiIM MeETEOTPOMHLIM (haKTopamM OTHOCAT Takue 6a3oBble aTMocdepHble
napameTpbl Kak TemnepaTypy, OTHOCUTEITbHYI BMaXHOCTb, CKOPOCTb BeTpa M aTmocdepHoe
AaeneHne. B OTHoWEHMM renuodunanyecknx ¢akTopoB BbIAENST HeraTMBHOE BO3OENCTBUE
MarHMTHbIX Oypb Ha 300pOBbe M NoBedeHWe yenoBeka. MeHee M3ydeHO BNMUSIHUME Ha 4enoBeka
MariOM3BECTHbIX HeKnaccuyecknx atMocdepHbIX haKTopoB, B YACTHOCTU, CBEPXHU3KOYACTOTHbIX
dnykryaumi atmocdepHoro gasnenus (PAL).

B HacToswwen paboTe npeacTaeneHbl pe3ynbTatbl MCCNeA0BaHUSA (PU3NYECKNX XapaKTEPUCTUK
®AL B [OByX Ouana3oHax WX MNEPUOAOB, KOTOpPble OTHOCAT MPEUMYLLECTBEHHO K [aneKkomy
nHdppasByky (I-guanasoH: 3 ¢ — 120 ¢) 1 BHYTPEHHUM rpaBUTALMOHHBLIM BonHam (G-gunanasoH: 120
c - 1200 c), a Takke uUX BIMSHAA Ha NOBEAEHME YeroBeKa C TPaBMaTUYECKUMU MOCNEACTBUSAMM.
OcobbIi MHTepec npeacTaBnsieT aHann3 BO3MOXHbLIX KOMIMIIEKCHbIX BO3AENCTBUIA Ha NoBeAeHue
yenoseka AL n reomarHuTHoW aktmeHocTu (TMA).

CBA3b Mexay exeOHEBHbIM YMUCIIOM BbI3OBOB CKOpPOM MOMOLLM B Cryvasix CMNOPTMBHOMO
TpaBmaTtnama (EEI) no gaHHbIM KneBckoln cTaHUMen CKOpon MOMOLM U MeOULUMHBLI KaTacTpod 3a
2005-2006 rogbl M BENWYUHOM CpedHECYTOYHOW WHTerpanbHonm amnnutyasl PAL B AOBYX
AvanasoHax NepuodoB, a Takke MMaHeTapHbIM reoOMarHUTHbLIM MHOEKCOM Ap aHanmMauMpoBanu C
NCMNONb30BaHNEM METOOOB HenapameTpUYecKUX pPEerpeccMoHHbIX MOAENEN OCHOBAHHLIX Ha
KaTeropmsaaumm.

lMpoBeaeHHbI aHanu3 ykasblBaeT Ha HenuHerHbIN XapakTep CBA3W Mmexagy uucriom EEl un
nccrnegyemMbimn u3nYeckMMM NepPEMEHHbIMI, KOTOPbIN NpeanonaraeT nx noporoebie addekTol. B
COOTBETCTBME C MOMy4YEeHHbIMK pe3yrnbTatamu, Bbicokne ypoHu ALl B |-guanasoHe sBngawTCA
CUNbHLIM  METEOTPOMNHbIM  (PAKTOPOM, KOTOPbIA  BbI3bIBAET OOMOSTHUTENBHOE  HaMpsiKeHue
afjanTauuoHHbIX MexaHu3aMoB. CrieCcTBMEM WX BIUSIHUS Ha MOBeOEHYECKME peakuum BO BPEMS
CMOPTUBHOM AeATerbHOCTU SIBUNOCb yBenuveHue 4yactoTbl EEI. B otnnume ot 3Toro, Bbicokue
ypoBHu PA[] B G-AnanasoHe okasanuncb bnaronpusTHbIM (PAKTOPOM, Ha ¢hoHe KOTOpOro yacroTa
EEl ywmenbwanacb, ecnu ypoBHu PAL B |-OnanaszoHe npu 3TOoM ObIMM HeBbICOkMe. Takas
ocobeHHocTb adpdpekToB GALl B ABYyX YACTOTHbIX AMANa3oHOB, BEPOSATHO, CBSI3aHa C YaCTOTHOW
3aBMCMMOCTbIO YyBCTBUTENBHOCTM YenoBeka k ®ALl. B cootBeTcTBMM C 3Tvm, AL ¢ Bonbummm
nepuogamu, Takumm kak B G-guanasoHe B otnnuune ot AL B |-OnanasoHe ¢ TOW xe aMnnmTygoun,
ABNATCA crnabbivm - dumsmyeckum  aktopoM. Buammo, BbICOKME YypOBHM Takoro cnaboro
dusnyeckoro aktopa CMoCOOHbI OKa3biBaTb aKTMBMPYKOLIME BNUSHUA Ha Ouonormdeckue
npoueccel, npuBogswme Kk 6Gonee ycnewHbIM CrOpPTMBHBIM pe3ynbTaTaMm W, Kak creacreue
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cHwkeHunto yncna EEIl. OgHako, 3T akTnBupytoLme BNusiHAA nepectaroT ObiTb OnaronpuaTHLIMK B
ycnosusx Bolcokux @Al B I-auanasoHe, Koraa MexaHn3Mbl aganTtauum yxxe nepeHanpsikeHsbl.

Vccneoyemblit nepuos XxapakTepusyeTcs HU3KOW COMHEYHON aKTUBHOCTWU U, COOTBETCTBEHHO,
cnabo BblpaxeHHo MA. B atux rennoreoduanyecknx YycrioBusiX, YMEpPEHHble YpPOBHU Ap
oKkasanucb bnaronpuaTHeIM hakTOPOM B OTHOLLEHWM afeKBaTHOW afanTauum C MEHbLUMM PUCKOM
CMOPTMBHOIO TpaBMaTM3aMa, O YeM CBUAOETENbLCTBYET HM3Kas yactota EEI, ocobeHHo Ha doHe
Husknx OAL B I-guanasoHe. C Opyrom CTOpPOHbI, O4YeHb Hu3kne ypoBHU GMA, Bugumo,
npencraBnsaoT HebnaronpuaTHble ycroBus ANsi YenoBeka. Kak nokasan aHanmM3 KOMMSIEKCHbIX
appekto ®AL n NMA, Huskue yposHu TMA ycunusaroT HeraTuBHble adhdekTbl BbiCOkMx DAL
Bugumo, gHM ¢ ogHoBpeMeHHO BbicOkKMMM DAL M HU3KMMKU  3HadeHusiMu  Ap Haubonee
HebnaronpuaTHble. B Takve gHM yBenuyeHune Yncna EEI Obino cambiM BbICOKMM.

OTn 1 gpyrve pesynbTaTbl 00CYXOATCs C TOYKU 3pEHNsT HEOOXOAUMOCTU AarnbHenwmx donee
NPOLOIKNTENBHBIX OMOMEANLMHCKMX WCCREeLOBaHUN, BKITHOYAKWNX WHTEPBanbl C CUSbHbLIMA
reoMarHUTHeIMM BypsiMM 1 aTMOCHEPHLIMU BO3MYLLEHMSIMKU, A Takke Apyrue reorpaduyeckue
panoHbl C NoBbIWEeHHbIMN ypoBHAMU PAL 1 TMA.

WEAK NATURAL PHYSICAL FACTORS AND HUMAN BEHAVIOUR: THE RELATION OF
EXTRA-LOW-FREQUENCY ATMOSPHERIC PRESSURE FLUCTUATIONS WITH THE RATE OF
INJURY OCCURRENCES

Didyk LA, Gorgo Yu.P.% Prigancova Al

"Institute of Physics, National Academy of Sciences of Ukraine,
?Institute of Applied Problems of Physics and Biophysics, National Academy of Sciences of Ukraine,
Geophysical Institute, Slovak Academies of Sciences
e-mail: la_didyk@iop.kiev.ua

Intense changes in meteorological and heliophysical parameters are considered to be the risk
factors, which can have adverse effects on human physical and mental state, being often as a
triggering mechanism for inadequate behavioural reactions. Their severe negative after-effects are
associated with an increased incidence of accidents in the spheres of human activity related to high
risk of injuries and catastrophic events, as well as in cases of psychopathological behaviour
(criminal and suicidal). Considerable contribution to the accidents statistics in the last decades is
provided by sport injury occurrences, which is probably connected with the rising number of people
involved in the sport activity to counteract the inherent to modern mode of life physical inactivity.

The air temperature, humidity, barometric pressure and wind velocity are considered to be the
main basic parameters for human meteorotropic reactions. As to the heliophysical factors the
adverse effects of magnetic storms on human health and behaviour are emphasized. Less attention
is paid to the effects on human beings of poor known non-classical atmospheric factors, particularly
the extra-low-frequency atmospheric pressure fluctuations (APF).

This study is focused mainly on the physical APF characteristics within two frequency ranges of
periods related mostly to far infrasound (APF in the I-range: 3 s —120 s) and internal gravity waves
(APF in the G-range: 120 s — 1200 s), as well as their effects on human behaviour resulting in injury
occurrence. Special interest is paid to the analysis of possible combined effects of APF and
geomagnetic activity (GMA) on human behaviour.

The relations between the daily number of emergency events due to sport injuries (EEI)
collected at the Kyiv Station of emergency services and medicine of catastrophes during 2005-2006
years and daily mean of APF integral amplitudes within the two ranges along with the planetary
geomagnetic index Ap are analysed using the non-parametric regression models based on
categorization.

Our analysis indicates the non-linear character of the relationships between the EEI and
relevant physical variables manifesting their threshold effects. As shown, the high APF in the I-
range is a rather strong meteorotropic factor resulting in the additional strain for the human
adaptation mechanisms. As a consequence of their influence on behavioural reaction during sport
activity the increased EEI number is validated. On the contrary, the high APF in the G-range appear
to be favourable factor on the background of common low APF in the I|-range, promoting the
decreased EEI number. Such a peculiarity of effects for two frequency ranges is likely to be linked
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to the frequency-dependent human sensitivity, resulting in the distinctive response. According to
this, the APF with larger periods as in the G-range is rather a weaker physical factor than APF in
the I-range with the same amplitude. It seems, that such higher APF in the G-range have the
activating effects leading to a more successful sport performance and as a consequence the
decreased EEI number takes place. However, their activating favourable effect fails to occur under
high APF in the I-range conditions when mechanisms of adaptation are already overstrained by this
additional physical environmental factor

The interval studied corresponds to low solar activity and, as can be expected, GMA is not
pronounced. Under heliogeophysical conditions considered the moderate Ap levels proves to be a
favourable environmental factor for an adequate adaptation with decreased risk of sport injuries as
it is indicated by the low EEI rate especially on the low APF in the I-range background. On the other
hand, the very low GMA levels appear to be the rather unfavourable condition for human beings.
When analysing the combined effects of APF and GMA, the aggravating influence of low GMA on
the adverse effects of high APF was documented. It seems that days with simultaneously high APF
and low Ap are the most unfavourable and the relative increase of the EEI number on these days
was the highest.

These and other results obtained are discussed from the viewpoint of the necessity of further
biomedical studies to extend the analysis over a longer period including the time intervals with
severe geomagnetic storm conditions and stronger atmospheric perturbations, as well as other
geographical areas to receive data of high APF and stormy GMA levels.

O KOJNNIEBATENbHbLIX PUTMAX B BOOE N BUOPUTMAX

Apo3doe A.B., Hazopckas T.11.

YupexaeHnune Poccuricko akagemmm Hayk IHCTUTYT aHanuTudeckoro npubopocTtpoerms PAH,
CaHkr-lNeTepbypr, Poccus
e-mail: av@biophys.ru

Putm (rpedy. Rhythmés ot rhed — Teky) — uyepemoBaHve Kakux-MMbO SrEMEHTOB,
npovcxogsillee C OMNpedeneHHo MnocneagoBaTeNlbHOCTbIO, 4YacTOTOW; CKOPOCTb MpPOTeKaHus,
coBepLUeHus Yero-nnbo. brnopntm — aTo Nnepmoanyeckoe N3MeHeHne xapakrtepa U MHTEHCUBHOCTU
OuonorMyecknx nmnpoueccoB W BreHUMW. BbisicHeHne npupoabl OUMOPUTMOB, MexaHu3ma UX
dopMmMpoBaHUA 1 NogaepaHus ABMNSIETCA akTyarnbHOW 3a4a4el COBPEMEHHOWN Hayku O XMBOM.

Mpu unccrnegoBaHum OU3NYECKNX OCHOB (PYHKLMOHMPOBAHUS XMBBIX CUCTEM Bce Oonbluee
BHUMaHWE yAensdeTca M3y4YeHuto U3MYECKUX CBOWCTB BOAbl, B YACTHOCTU €€ CTPYKTYpbl U
CTPYKTYPHOW OUHaMKKN. VI 3TO MOHSATHO MOYEMy, TaK Kak MepeoLeHUTb 3HAYUMMOCTb PONivM BOAbI B
OronorM4eckmnx npoLeccax CrioXxHo.

CornacHo OBYXCTpPYyKTypHbIM Mogensam [1], Boga MMeeT NnoKarnbHble pasnuynst CTPYKTypbl C
MOCTOSIHHON OMHaMMKOM B3aMMHbIX NepexodoB. Mcxogss u3 3Toro, yBenuYEHWe U yMeHbLUEHWNe
YPOBHS1 MOTMOLLEHNS NajaloLlero U3ny4yeHnss MOXHO CBSi3aTb C YBENMYEHMEM W YMEHbLUEHMEM
yncna CTPYKTYpHbIX HEOAHOPOOHOCTEN, T.€. CO CTPYKTYPHOW ANHAMUKOWN.

CnekTpockonust koMOMHauUMoHHoro pacceuBaHusi, MK-cnektpockonus, CBY-cnekTpockonusa un
AMP Ha cerogHsilWHMN OeHb ObLienpu3HaHHbl Kak CTPYKTYPHO-YYBCTBUTENMbHbIE METOA4bl B
nccregoBaHMAX CBOWCTB BOAbl M BOAHbLIX pPacTBOPOB. BakHbIM MnokasaTtenem B 3TUX MeTodax,
oTpa)karoLum CTPYKTYpPHbIE XapaKTePUCTUKN BOAbI, ABNsieTcH - WHTEHCUMBHOCTb
MOrnoLeHMA/M3NyYeHnsa 30HAMPYOLWEro nsnyyenns. B Hawen paboTte nccnegosanacb BpeMeEHHas
ONHaMVKa WMHTErpanbHOM WMHTEHCMBHOCTM MOFOWEHUS/U3NTYYEHNS SMEKTPOMAarHUTHOW SHEeprum
BOAOW 1 BOOHbIMUW pacTBOpaMu.

MeTtoamnka okcriepumeHTa B WMK-cnekTpockonuy 3akmoyanacb B aHanuM3e BpeMEHHON
OVNHaMVKN MHTErparnbHON MHTEHCMBHOCTU nornowennst B BogHbix MK-nonocax (2120 CM'1, 3400 cm”
1, 5180 CM'1, 6880 CM'1), METOAOM pPaMaHOBCKOW CMEKTPOCKONUM uccregoBanacb guHamuka
WHTEHCMBHOCTN KOMOWMHaALUMOHHOIO paccemBaHusi B nonoce 3400 CM'1, B CBY-cnekrpockonun —
OVWHaMUKa MOLLHOCTU usnyyeHuns Ha vactote 1IMTu, a 8 AMP - anHamunka MHTEHCUBHOCTU cuUrHana
cnaga cBoboOAHOM WHOYKUMM B MarHuTHOM none 3emnu. B kavectBe o06pasuoB BO Bcex
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NCCregoBaHUsX Mcnonb3oBanacb OvMaMCTUNNUpOBaHHaa Boda (yAenbHas aSneKTponpoOBOAHOCTb
~4mkCm/cm, pH~6), a Tarke BogHble pacTtBopbl NaCl pasnnyHO KOHLEHTpaUUK.

Mony4yeHHble pe3ynbTaTbl CBUOETENbCTBYIOT O TOM, YTO HE 3aBUCUMO OT MCMOJSIb3YEMOrO
MeToda WCCrnefoBaHUs B AMHAMUKE W3MEHEHWA WHTEHCUBHOCTM  MOrMOLEHUA/UCTYCKaHNs
HabngaTCAa XOpOLO BOCMPOM3BOAMMbIE NEPUOOMYHOCTU. WHBIMM CnoBaMu B CTPYKTYPHOM
OnHaMuKe HabnogaeTcst ynopsifoOYeHHOCTb CTPYKTYPHbIX nepexonoB. Ha puc.1-2 npegcraBneHa
XapakTepHas BpemeHHas anHamuka VIK-nonockl nornowweHnsa soabl 6820-7000 e
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Puc.1. BpemeHHasa gnHaMmmnka MHTeHcuBHoOCTU nornoweHne MK-nonockl 6820-7000 cm.

O6paboTka AVMHAMUKMA WHTErpanbHOW WHTEHCUBHOCTW MOIIOLLEHUSI/MCNYCKAHMUSA C MOMOLLbHO
BEMBIET aHanu3a no3Bonuna onpeaenuTb, YTO BO BCEX WUCCredoBaHWsSX B Boae HabniogaroTtcs
OAMHAaKOBbIEe Nepnoadbl U3MEHEHUN MHTEHCUBHOCTU. 3HayeHne 3TuUX nepuop coctaensieT 6-10 MuH.,
20-30 MuH, a Tak xe okono 50 MuHyT. lMonydeHHble HamMu pesynbTaThl XOPOLIO COBNagatT C
HabntogaeMbivMn B paboTte [2] nepnogamm cBeTopaccesHust B Boge (~10 MuH. 1 ~20 muH.). Bce
pe3ynbTaTbl UMENn XOPOLLYK BOCNPOU3BOAUMOCTb.
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Puc.2. nTeHcmBHOCTL nornoterust Baonb nuHum A-B (puc.1) MIK-nonockl 6820-7000 oM.

MockonbKy OBLLENPUHATO, YTO WMOHbI JMEKTPOSNIUTOB, BMWAS Ha CTPYKTYpy BOAbl, BHOCAT
3aMeTHblE U3MEHEHWSI B CTPYKTYPHYK AMHAMUKY, TO Hamu Obiny NpoBefeHbl 3KCMEPUMEHTHI MO
n3yyYeHnto BNusiHUSA npouecca pactBopeHuss NaCl. Tony4veHHble pe3ynbTaTbhl NOATBEPXKAANT 3TU
nNpeanonoXeHus.

Ha Haw B3rnga, npegnonaraemMblii MEXaHN3M BO3HUKHOBEHWS MEPUOAMYHOCTI 3aKMnoyaeTcs B
N3MEHEHMM COOTHOLLEHMS Opmo- /mapa-monekyn BoAbl B uccriegyemom obpasue. Opmo- n napa-
MONEKynbl BOAbl pasnMyalTca Mo BpallaTernbHbiM CTEMEHsiX CcBOOOAbI, 4YTO NPMBOAUT K
pasnUYHOMY XapakTepy UX B3auMOLEWCTBUSA Kak ApYyr ¢ APYroMm, Tak U B knactepax. IMeHHo 3To
pasnuuMe BO3MOXHO W NEXUT B OCHOBE [ABYXCTPYKTYPHOW MOAENU BOAbI U CBSA3AHHOW C HeWn
CTPYKTYpHOW AuHamukown. lNMpoBeaeHHble Hamu npsmMble AMP akcnepuMeHTbl roBOpPAT B MOMb3y
npeanosioXKeHns O TOM, YTO MEXaHU3M, OTBETCTBEHHbLIN 3a Habngaemble B HALLMX SKCNEPUMEHTaX
nepuoabl, CBA3aH UMEHHO C U3MEHEHNEM COOTHOLLEHUS OpmMO- /napa-Monekyn Bogpl.

Mo-Bugumomy, BaxkHbIM hakTOpoM, onpegensawwmmMm OpMUPOBaHNE B BOLOCOAEPXKALLMX
XWOKOCTSAX YCTOMYMBBIX KorebaTemnbHbIX MPOLECCOB, SBMASETCA XapakTep MEeXMONEKYNnsipHOro
B3aMMOENCTBUSI MOSEKYN BOAbI C BHELUHMMUW 3NIEKTPOMArHUTHLIMW NOMSIMU U U3NydYeHusaMn. Tak B
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YaCTHOCTUW, HanMuune B COCTaBe BOAbl MOSEKYST C MarHUTHbIMWU MOMEHTaMu (OpmOo-MONeKybl)
MOXET ObITb MPUYMHON N3MEHEHMSA NapamMeTpoB konebaHun Npu 4eNCTBUN MarHUTHOMO MOIs.

OGHapyxeHHble konebaTenbHble MPOLECCHl B BOAE MOIYT «MNPONUTb CBET» HA MOHWMaHwWe
MexaHu3mMa OMOpPUTMOB, MOCKOMbKY WMMEHHO B BOAE MNPOTEKAT BCE OUOXMMUYECKME peakumu,
nexaiine B OCHOBE BCEro XWBOTO. BbisiBNeHHble B XO4e BbINOMHEHUSA OaHHOW paboTbl nepuoabl
kornebGaHui B BOAE COBMagaldT C MepuodamMu XapakTepHbIMU AN XuBon npupogbl. K Hum, B
YaCTHOCTU, OTHOCATCA konebaHusa akTMBHOCTU hbepMeHTOB [3], 6ernkoBasa akTMBHOCTb [4].

OOwenpuHsaTon Teopun (PYHKLMOHUPOBAHMS «OMOMOrMYECKNX YacoB» HE CyLLEeCTBYET.
O6cyxgaTca TpU  OCHOBHBIX  MOMEKYNAPHO-OMoxumudecknx rmnotessl: 1) aBTokonebaHus
OMOXMMUYECKMX MPOLECCOB, 2) reHeTndeckas perynsaums u 3) aBTokonebaHuss memOpaHHON
npoHuuaemMocTn. Ham npeacraenseTcs Hambonee BeposTHOM MembpaHHasi rvnotesa [5]. C Hawen
TOYKM  3peHusi, perynsauus OuopuMTMOB  onpefensietcs  NepuoguyeckuMm  U3MEHEHUSIMM
NMPOHNLLAEMOCTUN KITETOYHBIX MeMOpaHa 3a CYeT M3MEHEHWs] COOTHOLLUEHUSA Opmo- /napa-MoneKyn
BOAbl BHYTPU KNeTkn. lameHeHre nNpoHULAeMOCTM NPUBOLAUT K BO3HWKHOBEHMIO MOHHBIX MOTOKOB,
YTO M oNpefensieT UMKIMNYHOCTb paboTbl KNETKM.

MonyyeHHble pe3ynbTaTbl MO3BOMSAKT BbIABVMHYTb NPEANOSNIOXKEHME, YTO B OCHOBE BCEX
OMOPMTMOB NEXUT MEPUOANYHOCTL OU3MKO-XMMUYECKUX MPOLIECCOB, KOTOpas TECHO CBsi3aHa C
NepuoanyHbIMM pUTMaMm B Boge, OOYCMOBIEHHbIE LIMKIUYECKMMU KONebaHUsMN reodunanyeckmx
dakTopos.
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AOANTALMA OPTAHU3MA YEJNIOBEKA K PUTMAM BHELLUHEW CPEAQbI
N KOCMUYECKOMU noropapbl

3azyckun C.J1., l'ypoe KO.B., *Kpbinos A.K.

HNW dusnkm KOxxHoro chegepansHoro yHuBepcuteta, Poctos-Ha-[oHy, Poccus
*MHcTuTtyT ncuxonormm PAH, Mockea, Poccusi

Llenb paboTbl — pa3paboTka MeTOA0B OOBEKTMBHOWM OLEHKN adanTaumm opraHm3ma YenoBeka K
pyTMaM BHELUHEN cpedbl M KOCMUYECKOW norogbl. Agantauust wunu gesagantauusa MoryT ObiTb
OLEHEeHbl MeTogamu XpoHoauarHocTuku. [Mpu aHanmse 6GuoputmoB Haubonee 3¢dEKTUBHO
NposBRAOT ceba MeToabl HEMWHENHON AMHAMMKW, TakMe KaK CUMBOMMYECKas AMHAMUKa, OLeHKa
dpakTanbHbIX W  SHTPONUMHBLIX MNokas3atenen. ®asoBble, CUCTEMHbIE W Mepapxuyeckme
OECUHXPOHO3bI B NMpegenax romeoctaTuieckon MOLLHOCTM opraHmMama obecneuvBatoT agantaumio K
N3MEHEHNSIM BHeLLHeW cpefbl. [MpeBecTHMKaMU MNaToONOIMMYECKMX OECUHXPOHO30B Ha paHHeWn
OOKIMHMYECKOW cTagmm 3aboneBaHust sBRNSOTCA: 1)  paccornacoBaHMs MNapamMeTpoB U
COOTHOLLUEHMS NMEPUOAOB PUTMOB 305b-Teflb NEPEXOAOB B KreTkax bykanbHOro anutenusa (MeTtoabl
anddepeHumnanbHOW UHTEPEPOMETPUN U MUKPOKMHOAEHCUTOrpacmm); 2) CTOMKOE CHWXKEHMne
nnbo NOBbILLIEHNE aKTMBHOCTM CYMEepOKCUMOAYCMYTasbl 3JPUTPOLMTOB KPOBU  (OMOXMMMYECKUX
mMeTof); 3) HapylleHWe COOTHOLUEHWsI MEPUOAOB B CMEKTPE PUTMOB MUKPOLMPKYMSILMN KPOBU
(meTogbl MUKponneTuaMorpadum w nasepHOW [JONSEpPOBCKON dnyomeTpum); 4) ycTondmBoe
CHWKEHME KIEeTOYHOro UMMyHuTeTa (MeTog audpdepeHunanbHoOn TepMOMETPUN); 5) yCTONYMBBLIN
BeretatuBHbIN gucbanaHc M 6) yCTOMYMBBIA BbIXO4 3a HOpManbHbIM AManasoH oT 3 go 5
OTHOLUEHMST 4acTOTbl MynbCa K 4YacTtoTe AbiXxaHus (MeTodbl MyNbCOMETPUM U XONTEPOBCKOrO
Kap4MOMOHUTOPUPOBaHUS).
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BHe 3aBMCMMOCTM OT MPUPOALI NMEPBUYHBLIX aKLUENTOPOB BHELLUHUX BO3AEMCTBUI BENUYMHA U
3HaK peakUMn XXMBbIX CUCTEM 3aBUCAT OT WCXOOHOrO COCTOSIHAS U a3 PUTMOB 3SHEPreTUKW,
COOTHOLUEHUS AEMNOHNPOBAHHOTO U CBOGOAHOIO KanbLMsi B LUUTO30/1€ U COOTHOLLEHUS 30N U rens B
KoMMapTMeHTax knetok. CornacoBaHue pUTMOB (0a30BbIX 305b-Tefb NepexodoB (agantauus) unu
paccornacoBaHve (gesaganTtaumsl) B KneTkax bMonorMyeckn akTMBHbIX Todek, oTo-, TePMO- XeMo-
M MexaHOpeLenTopoB oOpraHuama YerioBeka OnpedensioT HanpaBneHHOCTb adanTauMOHHbIX
MPOLIECCOB BCEX MepapXUYecKnX ypoBHen (puc. 1).
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Puc. 1. Cxema BnvsiHUA KOCMUYECKON norofbl Ha buocdepy.

OBOSIOLMOHHO MPUBbLIYHLIE PUTMbI BHELLHEW Cpefbl KOPPEKTUPYIOT nepapxuto GuoputmoB u
YCTPaHAT AECMHXPOHO3bl. MarHWTHbIE BYpU N HENPUBLIYHbIE BHELLHME BO3OENCTBUSA, B TOM YNCe
TEXHOrEHHbIE, NPU CHWXEHHOW rOMeoCTaTU4YeckoM MOLLHOCTM oOpraHMaMa MOryT BbI3blBaTb
naTtonornyeckne AeCUHXPoHO3bl. ['oMeocTaTuyeckasd MOLLHOCTb CHWXAeTCA C BO3pacToM U npwu
natonornsix. YBenuWYUTb (BOCCTAHOBWUTb) T[OMEOCTATUYECKYID MOLLHOCTb BO3MOXHO MyTeM
COrnacoBaHMsi PUTMOB 30fb-Tefb MEPEXOOOB M PUTMOB MUKPOLIMPKYNSAUMM KpoBWM B obnactu
naTonornm ¢ puTMamm LEeHTpanbHOro kposotoka. MeTogbl OmMoynpaensemorn XxpoHoduanoTepanum
YBENMYMBAIOT UHTErParibHyH0 LENOCTHOCTb OpraHmMama 1 yCTpaHsAT AECUHXPOHO3bl. CTabunbHOCTb
neyebHoro adpekta pocturaetca obpasoBaHMeM TKaHeBOW namMAaTu. BuocmMHxpoHusauus
dU3NoTEPANEBTUYECKNX BO3AENCTBUA C asamMy PUTMOB YBENUYEHUs 3HeproobecneyeHus
OTBETHbIX peakuui (yBENTMYEHUS] KPOBEHAMOSHEHNSI TKaHW) MO CUrHanam € OAaTYMKOB Nynbca W
ObIXaHUSA VCKIIOYaEeT HeratuBHble NOOOYHbIE peakumn. APdEKT MHOrOHacTOTHOIO napannensHoro
PE30HAHCHOro 3axBaTa Ha OCHOBE aBTOMATU4YECKOro yyYeTa MHBApPWaHTHOrO OTHOLLUEHUS MEPUOLOB
GuopuTmMOB KOHKpPETHOro naumeHTa no3BonsaeT ncnonb3oBaTb Ouroynpaensemyo
XpOHOpM3MOTEPANUIO HU3KOW MHTEHCUBHOCTH.

PaboTta noggepxaHa rpaHtom PITH® 11-06-00482.

ADAPTATION OF HUMAN ORGANISM TO THE RHYTHMS OF ENVIRONMENTAL
AND SPACE WEATHER INFLUENCES

Zaguskin S.L., Gurov Y.V., *Krilov A.K.

Research Institute of Physics, Southern Federal University, Rostov-on-Don, Russia
*Institute of Psychology, Russian Academy of Science, Moscow, Russia

The main goal of this work is to develop methods of estimation how a human organism adapt to
environmental and space weather rhythms. Chronobiological approach makes it possible to obtain
information about adaptation or dis-adaptation. This approach includes application of nonlinear
dynamics methods such a symbolic dynamics, fractal and entropy measures which we found more
reliable according to our purpose. Adaptation of human organism is provided by regulation of
phase, system and hierarchical desynchronosis in limits of homeostatic capacities of an organism.
There is a list of pathological desynchronoses precursors on early clinical stages of any disease: 1)
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mismatching of parameters and ratio of the sol-gel rhythms periods in buccal cells (can be detected
by differential interferometry and microcinodensitometry); 2) steady changes of superoxid
dismutase activity level of erythrocyte (can be detected by biochemical methods); 3) deviation from
normal of periods ratio in a spectrum of blood circulation rhythms (can be detected with the use of
micropletismography and laser doppler flouwmetry); 4) malfunction of cellular immunity (detected by
differential thermometry); 5) lasting vegetative imbalance and 6) constant oversteps the limits of a
normal 3 to 5 pulse to breath rate (methods pulsemetry and holter cardiomonitoring).

Biological system reaction depends on initial conditions and on phases, energy and parity of
rhythms. Orientation of adaptable processes for all hierarchical levels is determined by coordination
of sol-gel transition rhythms or it's mismatching in cells of biologically active points, photo-, thermo-,
chemo- and mechanoreceptor of human organism (fig. 1).

In the course of evolution usual environmental rhythms correct the biorhythm hierarchy and
eliminate desinchronosis. The pathological desinchronosis could be provoked by the magnetic
storms, unusual, including anthropogenic, environmental forces with homeostatic capacities of the
organism being reduced. Homeostatic capacity weakens within the years and due to the
pathologies. To increase (o restore) homeostatic capacity is possible by the coordination of sol-gel
rhythms and blood circulation rhythms in the pathology area with the rhythms of central blood flow.
Methods of biocontrolled chronophysioterapy improve the integrity of an organism and eliminate
desinchronosis. Stability of medical effect is achieved by the formation of tissue memory.
Biosynchronization of physiotherapeutic effects with rhythm phases of increase in energy supply of
responses (increase in tissue blood) on signals from heart rhythm eliminates negative side
reactions. The multifrequency parallel resonant capture effect on the basis of the automatic account
of the invariant relation of the biorhythms periods of the concrete patient makes it possible to use
biocontrolled chronophysiotherapy of low intensity.

This work was supported by grant RSSF 11-06-00482.

HOBbIN NOAXOA K U3YYEHUIO 3AKOHOMEPHOCTEN MHOWBUAYAIbHbBIX PEAKLWNA
CEPOEYHO-COCYAUCTOU CUCTEMbI YHENNOBEKA HA NEUCTBUE ATMOC®EPHbIX U
FEOMAIrHUTHbIX ®AKTOPOB

3eHuyeHko T.A.

MHCTUTYT TEOpEeTNYECKOW 1 aKCNepuMeHTanbHon ouoduankmn PAH, MywuHo, Poccus
UHCTUTYT KocMmuuecknx nccregosanmmn PAH, Mockea, Poccusi
e-mail: zench@mail.ru

B HacTtosilee Bpemsi pakT BNUSIHUST FTE@OMarHUTHbIX M METEOPONorndecknx ¢akTopoB Ha
(PYHKLMOHArNbHOE COCTOSIHME He TOMbKO BONbHBIX, HO 1 3[0POBbLIX UL, YK€ HE BbI3bIBAET COMHEHUS.
OpHako MHOroYMCIEHHbIE pesynbTaThl HAOMIOAEHWIA Pa3nMYHbIMW aBTOpaMu reNMOMETEOTPOMNHbIX
peakunii HEBO3MOXHO 0600OWMTL [0 YPOBHS €4MHOM HENPOTUBOPEYMBOM KapTWMHbLI  peakuuu
opraHvMaMa Ha BHelwHue dakTopbl (BP) M3-3a pasnuumii B METOAOMOMMU M NOKarbHbIX YCIOBUSIX
NPOBEAEHMS 3KCMEPMMEHTOB, 3a4yacTytd BOOOLLE HE OnUCaHHbIX B Nybonukaumsx. [MnaBHbIM
NPensTCTBUEM SIBNSIETCS OTCYTCTBME OOLLMX, HAay4HO OOOCHOBaHHLIX, TPEOOBaHWIA K MeToauke
NPOBEAEHMS 3KCIEPUMEHTA M aHanmsa Ans OLeHKU MHAMBUAYANbHOW YyBCTBUTENBHOCTU OpraHMamMa,
a TaKke KpuTepneB 0606LLEeEMOCTM pe3yrbTaToB. B To e Bpemsi, No-BUAMMOMY, BKMad UMEHHO 3TUX
HEKOHTPONMUPYEMbIX (PaKTOPOB — Treopmanyeckmx, KIMMaTUYECKUX, BPEMEHHbIX, COLMarbHO-
MCUXOSIOTUYECKMX U T. O. — SIBNSETCA NMPUYMHOW PaCXOXOEHUsI pe3ynbTaToB pasHbIX aBTOPOB U He
no3BonsieT 060CHOBaHHO NPUMEHUTb 3aKOHOMEPHOCTN, OBHaPYKEHHbIE B OOAHOM PEFVMOHE OS1si O4HOW
rpynnbl BONIOHTEPOB, K APYrov BO3PaCTHOM rpynne unv ApyroMmy pervioHy.

AHanun3 6Gonbloro obbemMa nuUTepaTypHbIX [AaHHbIX B ob6nactu GuoknMmartonorm u
pe3ynbTaTbl COOCTBEHHbIX HabMOeHWA MO3BONAOT BbiCKa3aTb IMMOTE3Y, YTO M3BECTHblE B
nutepaTtype NonbITKK MOCTPOEHUS! YHMBEPCanbHbIX MaTemMaTU4YeCcKnx moaenen
reNMOMETEOTPONHBLIX PeakuMii Ha OCHOBE 3KCMEPUMEHTAaNbHbIX AaHHbIX OrpaHWYEHHON Trpynmbl
BOnoHTepoB (15-40 4yenoBek) OOHOrO pervoHa SABMATCS NpeXaeBpeMeHHbIMK. [lofyyaembie 8
aKkcriepumeHme 0ris Kaxx0020 UcrbImyemoa0 UHOUsUOyasibHbIe 8eIUHUHbI aMiaumyd peakyuu e2o
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gusuonoauveckux rnokasamersel (@) Ha onpedeneHHbIl B® denswomcs He yHugepcarbHbIMU
KOHCmaHmamu, a meKywumu 3Ha4deHUsIMU MHozonapamempuyeckol hyHKyuu, 3asucsawel om
8peMeHU, 2eoepaghuyecKoeo MOMOXEeHUS U BHEWHUX ycrosuli nposedeHusi MOHUMOPUHea, a
makxe UHOUBUOya bHbIX XapakmepucmuK 80/I0HMepa.

3apaya BOCCTAHOBMEHUS TMOMHOMO Buaa STOW (OYHKUMKW SIBNSIETCS KPaWHE CHOXHOW U
TPYOOEMKOW, Tpebytolen 3HauuTenbHbIX OOBLEMOB CTaHOAPTU30BAHHOIO 3KCMEPUMEHTArNbHOMO
mMaTepuna. Ons peLleHns 3TON  3apaum npegnaraetcs MCMonb30BaThb HOBBIW,
WHOVBMAYanNU3MpoBaHHbI No obbekTam aHanusa, noaxod. B aTom nogxoae 3akmnodeHne o Hanmuum
WK OTCYTCTBUM YyBCTBMTENBHOCTY K hakTopam norogbl n TMA genaeTcsa nepcoHanbHO AN Kaaoro
YyeroBeka, Ha OCHOBE pe3yrnbTaTOB aHanu3a CTaTUCTUYECKOW CBS3W Mexay napametpamm BO un
ONVHHBIMK BpeMeHHbIMK psigamu ero O, Mpu atom nsmepsemble Pl gomkHbI JonyckaTe Hay4yHO
0BOCHOBaHHY0 MHTEPMPETALMIO HA YPOBHE BUOXMMMYECKMX 1 BNOM3NYECKX MEXAHN3MOB.

Kaxgoe Takoe nepcoHanbHOe 3aknyeHne o0 ypoBHE M XapakTepe WHAMBUOyanbHON
YyBCTBUTENBHOCTM 4YernoBeka k BO sBnsetcs «onvcaHneM oTAEenbHOro cry4vas», No3BONSAHLLErO
MPOBECTU OLIEHKY pucka Tonbko Mo AaHHomy OPI1 u Tonbko Ansi gaHHoro BonoHTepa. OpgHako
cobpaHHble B eOWHYK, HEeOorpaHW4YeHHO MOMoNHAeMy0 06a3y 3HaHMKW, TakMe nepcoHarbHble
3aKMOYEHNS, MOMyYEeHHbIE C WUCMONb30BaHMEM YHU(PUMUUPOBAHHON METOOAMKA W3MEPEHUA W
CTaHZApTHOrO anropuTMa aHanusa, MOryT CHNY)XWUTb OCHOBOM [Nfsi  pelleHus  3agaquu
BOCCTa@HOBIEHUS] BuAa YHKLMU renNmMoMeTeoTponHOro adycpekta Ha MHOAMBMOYaNbHOM YPOBHE.
MapameTpamu npyv 3TOM BbLICTYNaAT aHaMHecTMyeckas WHdopmauusi, MecTo U Nepuog
NPOBEAEHUS MOHUTOPUHra, CPedHME U 3KCTpemasbHble 3HadveHuss BO B mepuog MOHUTOpPUHIA,
COXpaHseMble BMeCTe C 3akntodeHnemMm. Takas 6as3a 3HaHW MO3BONSAET NMPOU3BOAUTE COPTUPOBKY
no nboMy M3 BKMIOYEHHLIX B Hee napaMeTpoB, (hopMupoBaTb OAHOPOAHLIE KOropThl Ans
BbIMOMHEHWNST UCCIE00BaHUM TUMNA «CIy4Yan-KOHTPOIbY U, B pe3yrnbTaTte, paHXupoBaTb NapameTpbl
Mo cTeneHu ux Brknaga B obwmi Bug, yHKLMOHANBHOW 3aBUCUMOCTU.

PaccmoTpeHa MpUMMEHMMOCTb «MOAEeNnV nocrnefoBaTenbHbiX NpubnvkeHun». «Hynesoe
NpubnKeHne» BKITIOYAET UCCreqoBaHne AVMHAMUKM NokasaTtenen aptepuanbHoro gasnexusa (AL)
B KadectBe PI1, n ero 3aBUCUMOCTM OT OCHOBHbIX MeTeonapameTpoB (aTMOCHEPHOro AaBneHus,
TemnepaTypbl U1 OTHOCMTENBHOW BnaxHOCTH) 1 Kp-nHaekca kak nokasatens yposHs TMA. NpocTtoTa
M3MEpPEeHNn U pacnpoCTPaHEHHOCTb MOHMTOPMHra nokasatenen ALl no3BongeT nony4nTb
OBLUMPHBINA 3KCMEPUMEHTASbHBIN MaTepuas, OTHOCSALMICS K pasHbiM ycrnosuam. OgHako, B cuny
3HAYMTENBbHOrO  MHOroobpasusa  PU3MONOTMYECKMX  MEXaHU3MOB,  PErynupyroLWnx  OaHHbIA
nokasaTtenb, Ha HavanbHOM 3Tane Oonee rmybokad geTanusauusi UCMOSIb30BaHHbIX MApaMeTpoB
norogbl U MA sBnRseTca HeoboCHOBaHHOW. «[lepBoe MpuOnKEeHWe» BKMOYAET UccregoBaHue
OnHaMuKn 1 ceasm ¢ BO psaga O, oTpaxatolwmx yHKUMOHaNbHOE COCTOSIHUE pasnnyHbIX OTAEN0B
cepaedHo-cocyaucTon cuctemsbl. NMokasaHo, YTO NPOSIBNSAT YyBCTBMTENbHOCTL K Bapuauusv Bd
cnegytowme @1, gonyckawlmMe HEUHBA3MBHbLI MOHUTOPWHI: MOKasaTenu MUKpoanbTepHaLuui
MUokapAaa (ans AWarHOCTMKM HapyLUEHUA ero 3MnekTpodU3MOoNiorMYecknx CBOWCTB), NapameTpsbl
MUKPOLIMPKYNATOPHOIO pycna (M3MepeHne MeTodoM fa3epHOn OONMNIepoBCKON dhnioymeTpum Ansg
OLEHKN COCTOSTHUSA COCYy0B CyOKanuIIApHOro CifeTeHus1), CKOPOCTb PacnpOCTPaHEHNST Ny bCOBON
BOMHbI (0N  OLEHKM COCYAMCTOrO0 TOHyca MaructpanbHbiX apTepui). [aHHbIl  ypoOBEHb
aeTtanvsaumm ouanonormyecknx MEXaHNM3MOB NO3BONUT aHaNM3MpoBaTb BO3MOXHbIVA BKNag, Apyrux
B®, Takux kak nigpassyk, PC-nynbcaumu, LLlymaHoBCKMe pe3oHaHChl v YTO-TO eLLe.

A NEW APPROACH TO STUDY OF INDIVIDUAL REACTIONS OF THE HUMAN
CARDIOVASCULAR SYSTEM ON THE ACTION OF ATMOSPHERIC AND GEOMAGNETIC
FACTORS

Zenchenko T.A.

Institute of Theoretical and Experimental Byophysics of RAS, Pushchino, Moscow region, Russia
Space Research Institute of RAS, Moscow, Russia
e-mail: zench@mail.ru

At present, the fact of influence of geomagnetic and meteorological factors on functional
status, not only patients but also healthy persons no longer in doubt. However, numerous
observations by different authors heliometeotrophy reactions is impossible to generalize to the level
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of a overall consistent picture of the organism's reaction to external factors (EF) due to differences
in methodology and local conditions of the experiments, often not at all described in the literature.
The main obstacle is the lack of common, scientifically based, the requirements for the experiment
and analysis, as well as the criteria for generalizability of results. At the same time, apparently, is
the contribution of these uncontrollable factors - geophysical, climatic, temporal, social,
psychological, etc. - is the cause of discrepancies in the results of different authors and can not
reasonably apply the laws discovered in one region for one group volunteers to a different age
group or another region.

Analysis of a large volume of literature in the field of Bioclimatology and results of own
observations allow to hypothesize that known from the literature attempts to construct a universal
mathematical models heliometeotrophy reactions based on experimental data, a limited group of
volunteers (15-40 people) in one region are premature. Obtained in the experiment for each
subject's individual response amplitudes of its physiological parameters (PhP) for a certain wave
function are not universal constants, but are the current values of the multi-parameter functions,
depending on time, geography and environmental conditions of monitoring, as well as the individual
characteristics of the volunteer.

The task of restoring the full form of this function is extremely complex and laborious, requiring
large volumes of standardized experimental data. To solve this problem are encouraged to use
new, individualized on the objects of analysis approach. In this approach, the conclusion about the
presence or absence of sensitivity to weather factors and GMA done individually for each person,
based on an analysis of the statistical relationship between the EF parameters and long time series
of PhP. In this case the measured PhP should allow science-based interpretation at the biochemical
and biophysical mechanisms.

Each is a personal conclusion about the individual sensitivity to EF is the "description of the
individual case", allowing a risk assessment only on the PhP and only for this volunteer. However,
collected into a general knowledge base, such personal conclusions derived from the use of
standardized measurement methods and standard analysis algorithm can serve as a basis for
solving the problem of recovering the form of the function heliometeotrophy effect on an individual
level. Additional parameters for this conclusion are the anamnesis information, location and duration
of monitoring, average and extreme values of EF in the period of monitoring. This knowledge base
allows us to sort on any of the listed options, to form homogeneous cohort for studies of the "case-
control" and, as a result, rank options according to their contribution to the overall appearance of
functional dependence.

We suggest the "model of successive approximations". The "zero approximation” includes the
study of the dynamics of the blood pressure (BP) as a PhP, and its dependence on the basic
meteorological parameters (atmospheric pressure, temperature and relative humidity) and Kp-index
as a measure of the GMA level. Ease of BP measurement procedure can provide an extensive
experimental material relating to various conditions. However, due to the significant diversity of the
physiological mechanisms of BP regulation, initially deeper detail the parameters used by the
weather and the GMA is unfounded.

"The first approximation" includes the study of another PhP dynamics, reflecting the functional
state of various parts of the cardiovascular system. It is shown that the following PhP, allowing non-
invasive monitoring are sensitive to EF variations: the parameters of myocardium microalternations
(for the diagnosis of its electrophysiological properties), the parameters of blood microcirculation
(measured by laser Doppler flowmetry method for assessment of the vascular subcapillary plexus
state), pulse wave velocity (for assessment of vascular tone of the main arteries). This level of
detailed elaboration of the physiological mechanisms allows the analyzing of the possible
contribution of other EF, such as infrasound, PC-pulsation, Schumann Resonance, or something
else.
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NEPUOAUYHOCTb NOABNEHUA BbIAAIOLLUUXCA YYEHBIX M EE BOSMOXHAS CBA3b C
LUKNAMU KMTUMATA U KOCMUYECKOMU noroabl

3namees B.C.
University of Alberta, Edmonton, AB, Canada

HepgasHo .M. Wagnmcom [1] Obina BBegeHa KraccuUKauusa BEMWKUX  YYEHbIX MO
NCUXOMNOrMYecknM TUNam B COOTBETCTBMM C ha3on 11-reTHero CONHEYHOro UMKna, Ha KOTOpYHo
npuxogutcsa rog poxaenus. O. Manew mn C. Mwukyneukuii [2-3] oBHapyXunu nNepuognyHOCTb
(npubnuantensHo 510 neT) B NOSIBNEHNM BENUKMX MOSTOB Y UCTOPUKOB, KOTOPasi TOXE MMEET CBOW
KOppEensT B uLMknax kocMmuyeckon norogbl [4]. C uenbio ganbHeENWwero uccrneqoBaHusa nogoodHoro
poda 3aKOHOMEPHOCTEW B [JaHHOM paboTe HamMu uMccnefoBaHbl BPEMEHHbIE  psidbl  YMCEn
BbIJAIOLLMXCS YYEHbIX MO rogy poxaeHus. [aHHble Obinu nony4YeHbl M3 YETbIPEX aBTOPUTETHBIX
OGuorpacmyecknx croapen [5-8]. Metogom rycenuubl (SSA) u3 BpeMeHHbIX psagoB  Obinu
BblOENEeHbl TPEHOOBbIE, NMEPUOONYECKNE W LLIYMOBbIE KOMMOHEHTHI, S Takke Oblnu onpeaeneHsbl
WHTepBanbl, AN KOTOpbIX TpeHa sABnsieTcsa (MoyTW) SKCMoHeHumanbHbiM. Bpemsi oo Havana XVI
Beka ObINO MCKIIOYEHO U3 aHanu3a M3-3a CPaBHUTENBHO HEOOMbLIOTO Yucria Y4YeHbIX U3 3MOoXU
CpepneHeBeKOBbSsl, BKIIOYEHHLIX B CMPAaBOYHUKM, PaBHO Kak WM M3-32 YMEHbLUEHUS TOYHOCTU
onpegeneHus aaTt poXaeHus no mepe yrnyoneHuss B npowsoe. B ganbHenwemM aHanuse gaHHbIX
Oblna npuMeHeHa cnegytollas mogenes [yacCoHOBCKONM perpeccum:

p
log A(t) = B, + Bit +D_a, sin(w,t + @,).
k=1
3necb A - napameTp pacnpeneneHns lyaccoHa, KOTOPOMY COFMAcHO MOAENU MOAYMHSETCS
YUCIO Yy4eHbIX, POOMBLUMXCA B rop t. Ymcno rapMOHNYECKNX KOMMOHEHT P U rlpl/|6ﬂ|/|3|/|Teﬂbe|e
MHTEpBalbl ANA 4aCTOT NoJfiy4eHbl N3 pe3dyribTaToB aHaliM3a MmeToaoM ryceHuubl. Bce Heun3BecTHbIE

napameTpbl: ﬂo’ﬂl’ak’wk’(pk’ onpegerneHbl METOAOM MaKkcMMarnbHOro npasgonoaobus. B tpex
psigax BblgeneHbl nepuonbl okono 40 neT, KOTopble COOTBETCTBYIOT LIMKIIAM KnumaTta U CONHEYHON
aKTMBHOCTU TOW e ANuHbI. oAbl POXAEHUS MAaTEMATUKOB CEeAylT LMKy ANUTEnbHOCTbIO 21.6
roga, 4To COOTBETCTBYET 22-NEeTHEMY COJSIHEYHOMY UMKIY. HanpaeneHne MeXnnaHeTHOro
MarHWTHoro nons crnegyet 17-netHemy umkny. B uameHeHusix knumata cywiectByeT 14-neTHsas
UMKIMYHOCTL. LiMkn gnuTtenbHOCTBIO B 6 NET NPUCYTCTBYET M B COJTHEYHbIX, U B r€OMarHUTHbIX
nHgekcax. [NonydeHHble pe3ynbTaThl yKas3biBalOT HA HEOOXOOUMOCTb AarbHENLIMX UCCNef0BaHNM
Ha MaccmBax AaHHbIX OonblLero oobema.
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PERIODICITY IN THE EMERGENCE OF NOTABLE SCIENTISTS AND ITS POSSIBLE
CONNECTION WITH CYCLES IN CLIMATE AND SPACE WEATHER DATA

Zlatev B.S.
University of Alberta, Edmonton, AB, Canada

A classification of great scientist by psychological type according to the phase of the 11-year
solar cycle at the year of birth was introduced recently by Idlis [1]. PaleS and Mikulecky found
approximately 510-year periodicity in emergence of great poets [2] and historians [3], which also
has its correlate in space weather cycles [4]. In order to explore further relationships of this type
time series of numbers of notable scientists by year of birth are analysed in this paper. The data are
derived from four renowned biographical dictionaries [5-8]. SSA time series analysis was performed
in order to separate the trend and the periodic components from the noise and to find the time
interval in which the trend is (almost) exponential. The time before XVI century was excluded from
the analysis because of the relatively low number of scientists during Middle Ages as well as
because of the increasing to the past uncertainty about their dates of birth. The following Poisson
regression model was fit to the part of the series, following exponential trend:

p
logA(t)= B, + Bt +D_a, sin(w,t + @,).
k=1
Here L is the parameter of the Poisson distribution of the observation at time t. Number of the
harmonic components p and the approximate ranges for the frequencies were obtained from the

SSA results. All the unknown parameters:ﬂo’ﬂl’ak’wk’(pk’were estimated by MLE. Three of
the series show periods of ~ 40 y, which corresponds to the climate and solar cycles of same
length. The births of mathematicians show a pattern with a period of 21.6 years, which corresponds
to 22-year Hale cycle. The directions of the interplanetary magnetic field follow 17-year cycle. The
14-year cycle exists in the climate variation. The 6-year cycle is present in both sunspot and solar
geomagnetic data. The obtained results show that further study is necessary, based on larger
amounts of data.

Source Interval Scientists | Periods (y) | p-values
Top 1000 Scientists [5] 1501-1920 831 40.3, 13.9 | 0.000039, 0.0010
Chambers Dictionary [6] 1501-1920 785 39.1,17.1 | 0.0000006, 0.0022
Larousse Dictionary [7] 1501-1920 1847 39.1, 6.0 | 0.0000086, 0.0075
Dict. of Mathematicians [8] | 1501-1880 683 21.6 0.00124

AIWIN|=
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IMABHbIE JOCTUXEHUA B KITACCUDPUKALIMM XUMNYECKUX SNEMEHTOB
NPNXoaAaTCA HA rofibl BbLICOKOU CONIHEYHOU AKTUBHOCTMU

3namees B.C.
University of Alberta, Edmonton, AB, Canada

Kak 6bino nokasaHo Monucom [1], rmaBHble OTKPbITUSI B TEOPETUYECKON PU3NKE NPUXOAATCS Ha
rogbl BbICOKOM CONHeYHon aktmBHOCTM (CA), B TO BpeMsi Kak OOCTWKEHMSA 3KCNepuMeHTanbHOM
dm3nKn He cnegyoT 3TON 3aKkOHOMepHOCTU. B Halwwewn paboTte nokasaHo, YTO, NOAOOHbIM 06pa3omMm,
OCHOBHble  TeopeTuveckMe OOCTWXKEHMs B Krnaccudpmkaumm  XMMMYECKUX  3N1EMEHTOB
ocyllecTBnaloTCa B rogbl Bbicokon CA. HaobBopoT — dusmdeckne obbACHEHWS Neprogn4ecKkoro
3akoHa [./. MeHgeneeBa Ha ocHOBe pa3sHbIXx Mogenen atoma Obinu nNpeanoxeHbl B rogbl HU3KOW
aKTUBHOCTW COMHLA. JKCNepMMeHTarnbHOe e OTKPbITUE XMMUYECKMX 31EeMEHTOB He KoppenupyeT ¢
CA.

[daHHble ObIMM nony4veHbl U3 4YeTbipex Haubornee nomHbIX paboT Mo AaHHom Teme [2-5].
OcHoBHble Bexu B Kraccudukaumm 3feMeHTOB MO MX XMMWUYECKMM CBOWCTBaM: onpegeneHve
MOHATUS XMYMMeECKOro anemeHTa P. bonnem (1661); Tabnuua xmmmnyecknx anemeHToB JlaByasbe
(1789); atomuctuyeckas teopust danetoHa (1801); runotesbl Asoragpo (1811) u lMpayta (1815);
Tpuagbl [éGeperiHepa (1817, 1829); 3akoHbl [wononra-Nm (1819) u Mutyepnmnxa (1819);
OTHOLWIEHMS1 aTOMHbIX BecoB (1826) m V-obpasHas Tabnuua (1843) ['menuHa; pasHOCTHblE
oTHoweHus [MeTTeHkodepa (1850, 1858); pabotbl Hioma (1851, 1857) u Kpemepca (1852) no
Tpuagam; Bknagbl nagctoHa (1853) u Kyka (1854); “cyneptpuagbl” JleHcceHa (1857); pasHuua
Mexay Becamu atoMOB M MoIneKyn, yctaHoBneHHasa KanHuuuapo (1858); mexayHapogHbii cbesq
xumukoB B Kapncpya (1860); knaccudukaumoHHsle cuctembl Kpemepca (1856), Kapu Jln (1860),
WaHkypTya (1862), Hbtonenaca (1863, 1865, 1878), Ognunra (1864), XuHpuxca (1866, 1867),
Meriepa (1862, 1868, 1870); nepsas (1869, ynydweHHasa B 1870) n BTopas (1871) nepuoguyeckne
Tabnuubl Mengeneesa; nepuoguyeckne Tabnuupl bennu (1882), baccetrta (1892), PaHra (1893),
TomceHa (1895), ne ByaboapaHa (1895), BepHepa (1905), Xakka (1918), >Kana (1928), PomaHoBa
(1934), 3mauuHbckoro (1937); BkOYEHME MHEPTHBIX FA30B B Ka4yecTBE HOBOW rpymnnbl Pam3saem
(1902); oTkpbITMe BTOpMYHOW nepuogmdHocTn BupoHom (1915), passuton ganee CaHAEPCOHOM
(1960) u YncTakosbiM (1968); aHOManus NepBoro YneHa, oTkpbiTas beHtom u eHceHom (1986) u
“xop koHsa” JlamHra (1999) — Bcero 53 gatbl, pacnosiOXEeHHble B OCHOBHOM OKOMo 11-neTHux
COMNHeYHbIX MakcumymoB B XIX B.

B uncno dmsunyeckux obwsicHeHun BknoyeHbl: nsotonus (Kpyke, 1886; Copaun, 1911 n 1913);
mogenu atoma [lleppuHa (1901), Jbtonca (1902), Haraoku (1903), JleHrmiopa (1919) n Bbiopu
(1921); anekTpoHHble KoHdurypaumm (1904) u konbua (1907) TomMcoHa; OTKPbITME ATOMHOIO
Homepa (1907) n ganbHenwne Bknagbl (1911, 1913) BaH geH Bpyka; ynyyweHuss nepmoguyeckomn
Tabnuvupbl B COOTBETCTBUM C aTOMHbIMU HOMepamu (Mosnu, 1913 1 1914); nepeaa (1913) n BTopas
(1922-1923) Teopun nepmogmdeckon Tabnumupl Bopa; aaneHerwme Bknagbl CToHepa (1924), Cmuta
(1924) n Maynmn (1925) — Bcero 21 paTta, CKOHLEHTPMPOBAHHbLIE MPEMMYLLIECTBEHHO OKOMO
MUHUMYMOB XII-XV LUMKNOB CONHEYHON aKTUBHOCTH.

Xu-kBagpaT TeCT HE3aBUCUMOCTU 3HAYEHUI B KOMOHKaxX 1 n 2 B NpuBeAeHHON Hxe Tabnuue
OT YPOBHS COSTHEYHON aKTUBHOCTW MPUBOAMWT K OTBEPXXEHWIO rMnotesbl O HEe3aBWCUMMOCTU C p =
0.00017. Onga TpeTben konoHku p = 0.149 1 runoTesa o HE3aBUCUMOCTU HE OTBEpraeTcs.

HocTtmxeHns 1. Knaccndmkaumm | 2. dusnyeckune teopumn | 3. OTKpbITUS SNEMEHTOB
CA Bbicokasi 38 5 40
Huskaa 15 16 54
Bcero 53 21 94
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THE MAIN ACHIEVEMENTS IN THE CLASSIFICATION OF THE CHEMICAL ELEMENTS
OCCUR IN YEARS WITH HIGH SOLAR ACTIVITY

Zlatev B.S.
University of Alberta, Edmonton, AB, Canada

It was shown by Idlis [1] that the main discoveries in theoretical physics occurred during years
of high solar activity and in the same time the main achievements in experimental physics do not
show such pattern. In our paper is shown that, similarly, the main theoretical achievements in the
classification of the chemical elements according to their chemical properties take place in years
with high solar activity. On the contrary, the physical explanations of Mendeleev’s periodic law
based on different atomic models were proposed in years with low solar activity. The process of
experimental discovery of new chemical elements is not correlated with the activity of the Sun.

The data were derived from four comprehensive sources on the subject [2-5]. The considered
milestones in the classification of the elements according to their chemical properties were as
follows: the definition of chemical element by Robert Boyle (1661); the table of chemical elements
by Lavoisier (1789); Dalton’s atomic theory (1801); Avogadro’s hypothesis (1811); Prout’s
hypothesis (1815); Dobereiner’s triads (1817, 1829); Dulong and Petit’'s law (1819); Mitscherlich’s
law (1819); the atomic weights relationship (1826) and the V-shape table (1843) of Gmelin;
Pettenkofer’s difference relationships (1850, 1858); Dumas’s contributions to the triads (1851,1857);
Kremers’s “conjugated triads” (1852); contributions of Gladstone (1853) and Cooke (1854);
Lenssen’s supertriads (1857); the distinction between molecular and atomic weights, established by
Canizzaro (1858); the Karlsruhe conference (1860); the classification systems of Kremers (1856),
Carey Lea (1960), de Chancourtois (1862); Newlands (1863, 1865, 1878), Odling (1864), Hinrichs
(1866,1867) and Meyer (1862, 1868); the periodicity among atomic volumes (1870), discovered by
Meyer; first (1869, improved in 1870) and second (1871) periodic tables of Mendeleev; the periodic
tables of Bayley (1882), Bassett (1892), Rang (1893), Thomsen (1895), de Boisbaudran (1895),
Werner (1905), Hackh (1918), Janet (1928), Romanoff (1934), Zmaczynski (1937); the including of
the noble gases as a new group by Ramsay (1902); the discovery of secondary periodicity by Biron
(1915), developed further by Sanderson (1960) and Chistyakov (1968); the first-member anomaly,
discovered by Bent and Jensen (1986) and the “knight move” relationship of Laing (1999) — 53
dates in total, concentrated mainly around the solar maxima in XIX century. Among the physical
explanations were included: the isotopy (Crookes, 1886; Soddy, 1911 and 1913); the atomic models
of Perrin (1901), Lewis (1902), Nagaoka (1903), Langmuir (1919) and Bury (1921), Thomson’s
electronic configurations (1904) and electron rings (1907); the discovery of the atomic number by
van den Broek (1907) and his further contributions in the field (1911, 1913); improvements to the
periodic table according to the atomic numbers by Moseley (1913-1914); Bohr’s first (1913) and
second (1922-1923) theory of the periodic table; further important contributions by Stoner (1924),
M. Smith (1924) and Pauli (1925) — 21 date in total, concentrated mainly in the minima of 12"-15"
solar cycles.

The chi-square test for independence of columns 1 and 2 in the table below from the solar
activity leads to rejection of the independence with p = 0.00017. For column 3 the chi-square test
gives p = 0.149 and the hypothesis of independence is not rejected.
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Achievements 1. Classifications | 2. Physical explanations | 3. Discoveries of elements
Solar activity High 38 5 40
Low 15 16 54
Total 53 21 94
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FEOMATHUTHBIE NYNbCALUU — BAXHbIW BUOTPONMHBLIA ANEMEHT KOCMUYECKOU
noroabl

KnetimeHoea H.T.

UHcTtutyT dhmankmn 3emnu PAH, Mockea, Poccusi
e-mail: kleimen@ifz.ru

O6cyxpgaTca pasHble BuAbl FEOMarHUTHbIX MynbCauui U MX BO3MOXHas OGUMOTPOMHOCTb.
lMokaszaHo, YTO reomarHuUTHble Nynbcaunn ABNAKTCA OOHUM U3 BaXHbIX 3NEeMEHTOB KOCMUYECKOM
norogbl, onpeaensiowmx nepegady aHeprum B CUCTEME COJTHEYHbIM BeTep-MarHutocdepa 3emnu.
PaccmaTtpuBatoTcst cnekTpanbHble, NPOCTPAHCTBEHHO-BPEMEHHbIE U CE30HHbIE XapaKTEPUCTUKM
OHEBHBIX U HOYHBIX FEOMAarHWTHbIX Nynbcauui. Mo-Buaumomy, B pesynbTaTe 3BOSMOLMM XKMBbIE
opraHuambl (KpoMe OonbHbIX 0cobewr) OOMMKHbI ObiTb agoONTUPOBaHbl K TUMUYHLIM BOFHOBLIM
SIBMIEHNSAM B MarHuTocdepe; OAHaKO MOSIBIIEHME HETUMUYHBIX COObITUIM MOXET NpMBOAUTL K
HenpeackasyeMblM nocnegcTeusaM. [lokasaHo, 4YTO He BCe MarHutHble Oypu sABRsOTCA
OuoTponHbIMK, Npu 3TOM OuoTponHocTb Oypyn He 3aBucut oOT BenuumHbl Dst wnHgekca, a
OUOTPOMHOCTb FEOMArHWUTHBIX MyNbCauUniA He ONpeaensieTcsa X aMniIMTygoun.

lMokazaHo, 4TO nepuodbl Havbonee 4acTo HabNOAeMbIX Ha 3EeMHOM MOBEPXHOCTU U
NCMONb3yeMblX B renvobuonornyecknx WUCCNEeqOBaHNAX [HEBHbIX TE€OMarHWTHbIX —MNynbcauui
ananasoHa Pc3 (T~ 20-40 c), 3aBMCAT OT reoMarHUTHOWM LUMPOTHI TOYKM HABMOOEHNS U MarHUTHOW
akTMBHOCTU. OBCYXOaTCA BOSIHOBbIE MOPTPETbI OYEHb CUMbHBLIX U YMEPEHHbIX MarHUTHbIX Oypb.
AHanuampyoTca 0CODEHHOCTM FEOMarHUTHbIX MynbCauMn B HadanbHylo dasy MarHUTHbIX Oypb,
BbI3BaHHbIX MOAXOAOM K 3emMrie cxaTtoro TypOyneHTHOro Kpasi MEeXnIaHeTHOro MarHUTHOro obnaka.
MokasaHo, 4YTO Haumbornbluee HeraTMBHOE BMWSHWE BOJTHOBbIX BO3MYLLEHWMI MarHuTHon Oypu Ha
GonbHbIE OpraHn3Mbl HabnaaeTcsi B BOCCTAHOBUTENBHYHO a3y MarHUTHOW Bypu 1 B 3UMHEE BpeMms.

GEOMAGNETIC PULSATIONS — ONE OF THE IMPORTANT FACTORS OF THE SPACE
WEATHER

Kleimenova N.G.

Institute of the Earth Physics, Moscow, Russia
e-mail: kleimen@ifz.ru

The different types of the geomagnetic pulsations and their possible bio-efficacy are discussed. It
is shown that geomagnetic pulsations are one of the important elements of the Space Weather
transmitted the energy in the Solar wind — magnetosphere system. The spectral, spatial-temporal and
seasonal characteristics of different types of the daytime and nighttime geomagnetic pulsations are
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considered. Apparently, due to life evolution, the living organisms (except sick persons) should be
adopted to the typical magnetosphere wave phenomena; however, non-typical events could give an
unexpected respond. It is shown that not every magnetic storm is bio-effective, the magnetic storm
bio-efficacy does not depend on the Dst-index value as well as bio-efficacy of geomagnetic pulsations
does not depend on their amplitude.lt is demonstrated that, as a rule, the periods of the well known
and very popular in the geliobiological investigations daytime Pc3 (T~20-40 s) geomagnetic pulsations
are strongly dependent on the geomagnetic latitude of their observation point and magnetic activity.
The wave signature of the very strong and moderate magnetic storms is discussed. The geomagnetic
pulsation peculiarities, observed in the initial phase of the magnetic storms, caused by an impact of
the turbulent compression region of the front edge ot the interplanetary magnetic cloud, are presented.
It is shown that the strongest negative influence of the magnetic storm wave disturbances on the sick
organisms is observed in the storm recovery phase in the winter times.

METOAbI AHANM3A FEEOMATHUTHbIX NYNbCALIUA B FTENIMOBUONOMNMYECKUX
MCCINEOQOBAHUAX

Kosbipesa O.B.

UHctutyT dhomankmn 3emnm PAH, Mockea, Poccusi
e-mail: kozyreva@ifz.ru

K HacTosiemy BpemeHun OOLLEenpuHATO, YTO reomarHuTHble nynbcaumm unu ULF BOMHbI
SBNAITCA BaXHbIM KOMMOHEHTOM KocMuyeckon norogbl. OgHako BOMPOC, KakMe WMEHHO
napamMeTpbl reOMarHUTHbIX MynbcauuMn ABNSAIOTCA Havbonee ©OMO3EKTUBHBIMK, OCTaeTcs
OTKPbITbIM. [1OCKOMNbKY peXrMMbl BO30OY>XAEHUA FreOMarHUTHbIX NyNbCauniA PasHbIX TUMOB Pa3fNYHBbI,
TO ON1S UX UCCregoBaHnst HEOOXOAMMO NPUMEHNATb pa3Hble MeTodbl. Tak, AN U3ydeHUs AHEBHbIX
OTHOCUTENBHO PErynsipHbIX KBasUCUHycoMAanbHbIX KOrebaHui MOryT MCNoNnb30BaTbCA METOAbI
CNEeKTpanbHOro aHanusa, a Afi9 HOYHbIX, MpperynsipHbix konebaHunm 6Gonblie noaxoant MeToq
BEMBNET aHanu3a. [ns uccnegoBaHust rmobanbHbIX U FOKamnbHbIX XapaKTepUCTUK reoMarHUTHbIX
nynbcauMn No AaHHbIM KX LMGPOBON perncrpauum Ha CeTU Ha3eMHbix obcepBaTopuii aBTOPOM
npennoXeH MeToq NOCTPOEHUs1 ABYMEPHBIX NPOCTPAHCTBEHHLIX KApT B KOOPAMHATAaX reoMarHUTHas
LUMpOTa - MeCTHOe BpeMsi s BbiIbpaHHOro MHTepBana MMpPOBOro BpEMEHU, a Takke reoMarH1UTHas
LUMpOTa — MUPOBOE BpeMsi (KeorpaMmbl).

B kadecTBe rmobanbHoOM XxapakTepUCTUKN BOSTHOBOW aKTUBHOCTM aBTOPOM pa3paboTaH HOBbIN
WHOEKC MraHeTapHOM WHTEHCUBHOCTU [OHEBHbIX FeoMarHuWTHbiX nynbcaumni (ULF-nHgekc). B
knaccuyeckom BapuaHTe ULF-uHgekc xapakrepusyeT aKTUBHOCTb FE€OMarHWTHbIX Myfbcauuin ¢
nepuogamm ~3-8 MyH (gmanasoH Pc5) B HEBHOM CEKTOpe aBpoOparbHbIX LUMPOT B 3adaHHbIN
MOMEHT BpeMeHu. [psiMoe ucnonb3oBaHMe 3TOro MHAEKca ANs UCCneaoBaHUMst KOppensuun c
MeaNKO-OMonorMyecknMn AaHHbIMU, NONTYYEHHBIMW B KAKON-TO KOHKPETHOWM TOYKe, B MOAABNSAOLLEM
OONbLUMHCTBE CryvyaeB yOaneHHOW Ha OrpoOMHbIE pacCTofHMS OT MecTa, rae Habnwogaetcs
MaKCMMyM WMHTEHCUBHOCTM aBpopanbHbix Pc5 nynbcaumii, HekoppekTHo. [loatomy ans
ncnonb3oBaHna ULF-nHoekca B renvobuonorun 6eina npoBegeHa moaundukaumsa ULF-uHoekca -
pa3paboTaH nokanbHbli ULF-nHOekc Ansa BbIOpaHHOM TOYKM 3EMHOW MOBEPXHOCTM U 3adaHHOro
YaCTOTHOro AMana3oHa nyrbcauun.

METHODS OF GEOMAGNETIC PULSATIONS ANALYSIS IN HELIOBIOLOGY STUDIES

Kozyreva O.V.

Institute of Physics of the Earth RAS,
e-mail: kozyreva@ifz.ru

It is well known the geomagnetic pulsations (ULF waves) are an important component of space
weather. However, the question, which parameters of geomagnetic pulsations are the most
bioeffective, remains still open. There are various types of geomagnetic pulsations and their studies
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should be used different methods. Thus, to study the day-time quasi-sinusoidal oscillations the
spectral analysis method could be used, and to study the night irregular bursts the wavelet analysis
method could be more suitable. To study the global and local characteristics of geomagnetic
pulsations based on the ground data, the author developed the method of constructing two-
dimensional maps in the coordinates geomagnetic latitude - local time for a selected range of
Universal Time, and geomagnetic latitude - Universal Time (keograms).

The new wave ULF-index, as a proxy of global dayside ULF activity, has been developed. In
the classic version ULF-index represents the activity of geomagnetic pulsations with periods of ~ 3-
8 min (range of Pcb) in the dayside sector of auroral latitudes at a given time. Direct using this index
to study the correlation with the medical and biological data collected at one given point, in most
cases, removed for long distances from place where there is a maximum intensity of auroral
pulsations Pc5, is incorrect. Therefore, to use ULF-index in heliobiology studies the modification of
ULF-index was carried out — was developed a local ULF-index for the selected point on the earth
surface and the specified frequency range of pulsations.

HAYYHbBIW XXYPHAN «TEO®U3NYECKUE NPOLIECCHI U BUOCDEPA»
Kosbipesa J1.U., CudopuH A.5.

UHctuTtyT dhmankm 3emnm nm. O.1O. LWimmaTta PAH, Mocksa, Poccust
e-mail: kozyreva@ifz.ru

>KypHan «[eodusnyeckme npoueccobl n 6uochepar» (ISSN 1811-0045) ocHoBaH B 2002 1., C
2008 r. nsgaetca obHOBMNEHHbIV BapuaHT 3TOro XypHana [1, 2]. Pacwumpuncs coctaB pegkonneriu,
YCOBEPLUEHCTBOBaHa npoueaypa peLeH3MpoBaHnsi, pa3paboTaHbl HOBbIE NpaBuna AN aBTOPOB U
PEeLIEH3EeHTOB. Ynyylwmnnock nonurpacgmnyeckoe oopmIieHMe XXypHana, cTany nevyatatbCs LBETHbIe
unnoctpaummn. XKypHan BkntoyeH B «[lepedeHb BedyLUX peLeH3MpyeMbIX Hay4HbIX XXYpHaroB U
N34aHUN, B KOTOPbIX AOMMKHbI OblTb ONyONMKoBaHbl OCHOBHbIE Hay4YHble pe3ynbTaThl AUccepTauni
Ha COMCKaHWe Y4YeHOW CTerneHu [OKTopa W KaHawuaata Hayk», cuctemy Poccumnckoro uHaekca
Hay4Horo umtupoBanus (PUHL). XKypHan pacnpocTpaHsieTcsi B ne4aTHOM M 3NEKTPOHHOM chopmax,
pasMeleH Ha nnatgopme HayyHol anekTpoHHonm 6GubnmoTtekn. AKTMBHO  paboTatoT
npeacTaBUTENbCTBA XXypHana B Takux cTpaHax, kak CLUA n YkpauHa, 4Tto crnocobcTBoBano
MOCTYMIEHNIO CTaTEN MHOCTPaHHbLIX aBTOPOB: 3a 2 roga B XXypHarne onybnukoBaHbl NepeBogbl Ha
pycCKui A3bIK cTaTten aBTopoB 13 10 pa3nuyHbIX CTpaH Mupa, Cpean aBTOpOB 3a Te xe ABa roga 9
yneHoB Poccuickon akagemum Hayk (5) m Poccuiickon akagemmm MeOUUMHCKUX Hayk (4).
lMocTosiHHO pacTeT KONMMYeCcTBO UMTUPOBaHWUA cTaTen XypHana B cucteme PUHLL: B 2008-2010 rr. B
cpegHem B 4.5 pasa o1 roga k rogy. XXypHan «[eocumanyeckne npoueccol u bruocgepa» 3aHnmaeT
nuaupyoLlyto nosuuuio B pentuHre PUHL, poccuincknx HaydHbIX KypHanos no nMmnakr-gakropy [3],
B 2010 r. 3Ha4yeHMe OByxneTHero umnakt-gakropa Bbipocno Ao 3.846 no cpaBHeHuto ¢ 0.852 B
2009 r. C 2010 r. nsgaetcsa Bepcus xypHana «leodmanyeckne npoueccol 1 buocdepa» Ha
aHrnunckom fAsbike. lNMepeBog cTaten M usgaHve aHrmnosi3bIMHOW BEPCUMU XKypHara OCyLlecTBnsaeT
nsgarensctBo «Pleiades Publishing, Ltd.» (CLUA) coBmectHo ¢ MAUK «Hayka/lnterperiodica».
PacnpocTtpaHeHne aHrnos3bIYHOW BEpPCUM MO BCEMY MMPY B MeYaTHOM M 3NEKTPOHHOW chopmax
ocyulecTBnsieT usgartenbctBo «Springer Science and Buisness Media». Ha nepsom 3atane, B
COOTBETCTBMU C MpaBuiiamMm 3TOr0 M3gaTenbCTBa MO BbIBOAY Ha PbIHOK HOBbIX AHIMOA3bIYHbIX
Hay4HbIX XXypHaroB, aHrmnosi3blMHas Bepcus XXypHana «[eodumsndeckue npoueccol M Guoccepa»
n3gaeTca B KavyecTBe creuManbHblX HOMEpOB XypHana «lzvestiya, Atmospheric and Oceanic
Physics» B meyaTHOM W 3neKTpoHHOM Buae. Pa3melleHne aHHOTauum W/vnmM WHAEKCMPOBaHWE
cTaTen XypHana ocyuiectengaeTtca donee 4yem B 20 mexagyHapogHbix 6ubnuorpadumyeckmx 6asax
AaHHbIX, Bkmtodas SCOPUS. Tematuka XypHama no CpPaBHEHMIO C OPYTMIMU  POCCUACKUMMU
Hay4YHbIMW >KypHanamm HaunyywuMm obpas3oMm oTpaxaeT TemaTtuky KoHdepeHuum «Kocmoc wu
buocdepay. B goknage npMBognTcs OOLIMPHbLIA UINNHOCTPATUBHLIA MaTepuar.
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SCIENCE JOURNAL «GEOPHYSICAL PROCESSES AND BIOSPHERE»
Kozyreva L.I., Sidorin A.Ya.

Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, Russia
e-mail: kozyreva@ifz.ru

Science journal «Geophysical Processes and Biosphere» was founded in 2002, a new variant
of the journal is published since 2008 [1, 2]. The editorial board was expanded, the review
procedure was modified, new guides for the authors and reviewers were developed. The
typographic product quality became higher, color illustrations are printed now. For the period
discussed, the journal was included in «The list of the leading reviewed science journals and
publications, where principal science results of the dissertations for the degrees of Candidates and
Doctors of Science must be published» and in the system of «Russian Index of Science Citation»
(RISC). The journal is distributed in printed and electronic forms, it is located on the platform of the
Science Electronic Library (eLibrary). MAIK «Nauka/Interperiodicay and  «Springer
Science+Business Media» had begun publication and worldwide distribution of the English journal
version in printed and electronic forms. The journal representatives in the USA and Ukraine
successfully worked that contributed submitting papers of foreign authors. For the two recent years,
Russian translations of the papers submitted in English by the authors of 10 different countries were
published. A statistic analysis is performed of distributions of the authors of the materials published
in the journal, for example, on their science qualification and working position. The relevant
histograms are presented. The interdisciplinary character of the journal predetermined the author
distribution character for the recent two years on the knowledge branches: from 9 members of the
Russian Academy of Sciences (RAS) and the Russian Academy of Medical Sciences (RAMS) 5
authors are the members of RAS and 4 — of RAMS. A stable increase of the journal citation quantity
is observed: about 4.5 times from one year to another one for 2008-2010. The journal «Geophysical
Processes and Biosphere» is in a leading group of the Russian science journals according to the
impact factor values [3], in 2010 impact factor increased up to 3.846 in comparison to 0.852 in
2009. Since 2010, an English version of the journal «Geophysical Processes and Biosphere» is
published. Translation of the papers and publication of the journal English version are performed by
«Pleiades Publishing, Ltd.» (USA) together with MAIK «Hayka/Interperiodica». The English versions
in printed and electronic forms are distributed throughout the world by «Springer Science and
Business Media». At the first stage, in according to the «Springer Science and Business Media»
rules, the «Geophysical Processes and Biosphere» English version is published as special numbers
of the journal «lzvestiya, Atmospheric and Oceanic Physics» in printed and electronic forms. The
papers are abstracted and/or indexed in more than 20 international bibliographic data bases,
including SCOPUS. The journal scope reflects the topics of the conference “Cosmos and
Biosphere” better than other Russian science journals. A lot of illustrations are presented.
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MOUCK NPUPOOHbLIX PE®PEPEHTOB BPEMEHU
Jlesuy A.T1.

MIY nmenun M.B.JlomoHocoBa, MockBa, Poccus
e-mail: apl@chronos.msu.ru

maBHOe cpean npobnem B MOHUMAHWM BPEMEHU — OTBETUTb, NoYeMy Mup M3MEHYMB, UK
KakoB MexaHu3M CTaHoBMneHusa B Mupe, unum 4to o3HavaeT, NoYeMy U Kak NPOUCXOAUT «TedeHUe»
BpemeHn? OOWH U3 MOAXOAOB K pelleHuto npobnembl — MpeanoriokeHne O CyLleCTBOBaHWUU
«MWPOBOrO MpoLuecca» B BuAe MNOTOKAa HEKOTOPOW CyOCTaHUMM, FEHEpPUPYHOLLEro W3MEHEHWE
obbekToB Mupa. Takom NOTOK MOXHO Ha3BaTb rpUPOOHbLIM pPeghepeHmMoM 8peMEHU.

Y npuBepxeHUeB CyOCTaHLUMOHANBHOrO Noaxoga ecTb ABa MyTW couManu3aumn CBOMX UAOEW.
OavH nyTe — noCcTpoeHne Mopgenen cybCcTaHUMOHanNbHOrO BPEMEHW W KaK cneacreve —
HEeNnpoOTMBOPEYMBOW, COMNACYIOLLENCS C CYLLECTBYIOLLUMM 3HaHMEM KapTuHbl Mupa, obbscHSoLen
N3BECTHbIE SIBMIEHNS N MNpeackasbiBalolled HOBble 3deKTbl B 3KCMEPUMEHTANbHO AOCTUKUMbBIX
obnactax. [dpyron nyTb — BHMMATESNbHbLI aHann3 pas3HOOOpa3HbIX 3MMUPUYECKUX LaHHbIX C
uenbld OOHapyXuTb BO3MOXHbIE MPUPOAHbLIE peddepeHTbl BPEMEHW U BOCMPOU3BOANMO
NpeabsiBUTb UX XapaKTEPUCTUKN, OTIIMYHbIE OT OCHOBHOIO NMpPosiBieHUst pedepeHTOB — TeYEeHMs
MUPOBOro BpeMeHu. Cpean M3yyYeHHbIX HAyKOW «HOCUMTENewn» 3Hepruu, BelwlecTBa, MHopmauum
HeT noka obLLenpu3HaHHOIO MNpPeTeHAeHTa Ha «cybcmaHyu epemeHuy». [Mo3ToMy BHMMaHue
nccrniegoBaTtenen BCE uvallle NpUBMEKalT MOHATble He A0 KoHua 3ddekTbl U B3aMMOAENCTBUS,
MOpO0 Masio N3yyYeHHble B cuny crnabocTn CBOUX NPOSIBIEHNA.

Ha nyTu noucka BO3MOXHbIX pedhepeHTOB BPEMEHN Mbl HAXOAUMCS MOKa, COrfacHO aHanormm
M3 UCTOPUN OTKPLITUS SNEKTPUYECTBa, CKopee, B MOMOXEHUN «NArylavybero TaHuMencTepar
lanbBaHW, Hexenun obnapatena pamkn Papages. M ecnu  mnoTeTmdeckas cybcTaHUmA
NPUHAANEXUT AOCTAaTOYHO MYOVMHHBIM YPOBHSIM CTPOEHMS MaTepuu, TO 3KCMEPUMEHTANbHOE ee
obHapy)XeHue 3aBMCUT B NMEPBYIO O4epedb OT «CYMMbl TEXHOMOMMIY, AOCTUTHYTON LUMBUNU3ALMEN,
a He OT CUJbl HaLlero TeOPeTUYECKOro NPO3peHns. SApkrue NpMMepbl 3TOr0 — AUCTAHUNS B ThICSAYY
net mexgy rmnoteson [emokputa 06 atoMapHOM CTPOEHMM BelecTBa M onbiTamu no guddysmm
BELleCTBA W 3MEKTPOHHOW MWKPOCKOMMEN WNU AUCTaHuua B [00pyl COTHO 1NeT Mexay
AeknapupoBaHHbiMM MeHaenem «4yacTvuaMy HacnencTBEHHOCTU» U NPOBEAEHHLIM YOTCOHOM U
Kpvkom peHTreHOCTPYKTYPHBIM aHanM30M CTPOEHUsT 4Ee30KCUPUOOHYKNENHOBOW KACMOThI.

[Ona  KOHCTPYKTMBHOIO  onpefeneHnss cybCcTaHuuMu, MpurogHoro Ansi  obcyxaeHus
cybcTaHUMOHanbHbIX MNPEACTaBNeHnA O BpeMEHW, HeoOXoOAMMO MW3MEHWUTb MpeAcTaBrieHne o
crnocobe CTpoeHMs NPUPOOHbIX cucTeM. BMecTo oTHOWeEHUs mexay LenbiM M 4acTbl «COCTOSATb
n3» (Hanpumep, 3apsa COCTOUT M3 3NEMEHTAPHbIX YacTul, XMBasl KreTKa COCTOUT M3 MOSEKyr
XUMUYECKMX BELLECTB, MOMyNsUMA COCTOUT M3 OpraHuM3MoB...) TMPEASIOKEHO OTHOLLUEHWNE
«nopoXxaaTtby», MPU KOTOPOM LieNoe CTaHOBUTCHA HE MHOXXECTBOM, a8 MCTOYHMKOM CBOMX 3NIEMEHTOB.
CybcTpat u cybctaHums npuobpeTarnT pasnuyHbI U HE CBOAUMBIA OOUH K OPYromy ObITUIAHBIN
cTaTyc, Hanpumep, BELLeCTBO W Mofe, MaTepuss U xuBas M KocHas... [oHaTna cybcTtpata u
cybCcTaHUMM OKa3blBalOTCS OTHOCUTESTbHBIMU: OOUH WM TOT >Xe MaTepuasnbHbii OOBLEKT MOXET
OKasblBaTbCA CyOCTpPaTOM Ha OOHUX YPOBHAX UEPAPXMYECKOro CTPOEHWUs Matepum 1 cybcTaHumnen
— Ha gpyrux. OTHOLIEHUE «MOPOXOEHUSI» MO3BONAIT MOAENNPOBaTh CTAHOBIIEHNE, UNN TEYEHNE
BPEMEHU, MNPOCTPAHCTBA WM BBOAWUTb Yacbl U JIMHENKW, OCHOBAHHbLIE Ha OLEHKe Konn4yecTBa
nopoxgeHHon cybctaHumm (AN, JleBud. MogenvpoBaHue npuUpPOLHbIX peddepeHTOB BPEMEHW.
MeTtabonuueckoe BpemMss W MNPOCTPAHCTBO // HA MyTM K MOHUMaHMIO (PEHOMEHA BPEMEHMU:
KOHCTPYKLUMWU BpeEMEHM B ecTecTBOo3HaHmn. Yactb 3. Metogonorus. ®wusmka. Buonorus.
MatemaTtuka. Teopus cuctem. M.: Mporpecc-Tpaguuus, 2009, c. 259-335.)

Pabota nogaepxaHa rpaHtom PODU Ne 11-06-00155a.
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SEARCH OF NATURAL REFERENCES OF TIME
Levich A.P.

Lomonosov Moscow State University, Moscow, Russia
e-mail: apl@chronos.msu.ru

The main thing among the problems of time understanding is to answer the question why is
this World changeable or what is a mechanism of formation in the World, or what does course of
time mean, why and how does it occur? One of the approaches to the problem is an assumption of
the existence of a “world process” in a form of a stream of some substance, which generates
changes of objects of the world. This stream can be named a natural referent of time.

Adherent of the substantial approach have two ways of socialization of their ideas. One way is
building of a model of substantial time and as a consequence a harmonious, consistent with existing
knowledge picture of the World, which can explain the known phenomena and predict new effects in
the experimentally accessible fields. The other way is a careful analysis of empirical data with a
view to detect possible natural referents of time and reproducibly show their characteristics,
different from the basic manifestations of referents - course of world time. Among the scientifically
explored “carriers” of energy, matter, information there is not yet a universally accepted candidate
for the “substance of time”. Therefore, researchers’ attention is increasingly drawn to incompletely
understood effects and interactions, sometimes poorly studied because of the weakness of its
manifestations.

On the way of possible referents of time search we are now, according to the analogy from the
history of discovery of electricity, rather, in a condition of a "frog dancing master" Galvani, than the
owner of the scope of Faraday. And if the hypothetical substance belongs to the sufficiently deep
levels of structure of matter, then its experimental detection depends primarily on the "technology
sum" achieved by a civilization, but not on the strength of our theoretical insight. A striking example
of this is a distance of a thousand years between the hypothesis of Democritus about the atomic
structure of matter and experiments on the diffusion of matter and electronic microscopy, or a
distance of a good hundred years between proclaimed by Mendel "hereditary particles" and
conducted by Watson and Crick X-ray structure analysis of deoxyribonucleic acid.

To give a constructive definition of substance, suitable for the discussion of substantial ideas
about time, it's necessary to change our view on the way of structure of natural systems. Instead of
such relationship between the whole and its part as "consists of" (for example, the charge consists
of elementary particles, living cell consists of molecules of chemicals, the population consists of
organisms...) it is suggested to use the relationship like "generate”, in which the whole is not a set,
but a source of its elements. Substrate and substance acquire different and not reducible one to
another existential status, such as matter and field, living and inert matter... The concepts of
substrate and substance are relative: one and the same material object can be a substrate on some
levels of the hierarchical structure of matter and a substance - on another. The relationship
"generation" makes it possible to model the formation or streaming of time, space and to enter
timepieces and rulers, based on estimation of the amount of generated substance. (A.P.Levich.
Modelling of natural referents of time. Metabolic time and space / / on the way to understanding
time phenomenon: constructions of time in natural science. Part 3. Methodology. Physics. Biology.
Mathematics. General Systems. Moscow: Progress-Tradition , 2009, pp. 259-335.)

The work is supported by the grant of RFBR Ne 11-06-00155a.
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O PUTMUKE EXXECYTOYHbIX BbI3OBOB CKOPOW MEAULIMHCKOW NOMOLLU B
r. KNEBE U BNNIUAHUUN HA HEE KOCMUYECKUX ®AKTOPOB

Jlbryak M.M. 1, Bacunuk I7.B.2, Lapyk H.n.'

"HCTUTYT KOCMUYECKNX UCCTIeA0BaHNI HaLMOHaNbHOM akaAeMum Hayk v [ocyapcTBEHHOTO KOCMYECKOTO
areHTcTBa YKkpauHbl (HAHY-TKAY), Kues, YkpauHa,
2Me>|<,1:|,yHapo;:le||7| Hay4YHO-y4eOHbIV LEHTP MH(POPMALMOHHBIX TEXHOMNOTUIA 1 CUCTEM
HAH 1 MOHMC Ykpaunel (MHYL, UTC HAHY-MOHMCY), Kues, YkpauHa
e-mail: m_lychak@mail.ru

[aHHble n meToAabl. PykoBoacTtBOM KMeBCKOWM CTaHLMM CKOPOW MeauumHckon nomotym (CMIT)
Obinn npepocTtaBneHbl ansa  uccnegosanHni B MKMW HAHY-TKAY pgaHHble O €XecyTOYHOM
konnyectBe BbizoBoB CMIT k HaceneHuio r. KneBa, B cBA3M C OOOCTPEHMEM HEKOTOPbLIX
3aboneBaHniA, a Takke No NoBoAY ONpeAerneHHbIX BUAOB TpaBM. VIMEITCA eXXeCyTOYHble JaHHbIE C
01.04.2003 r. v no 31.10.2007 r., T.e., 3a 1675 cyTok, unu 55 mecsues, unm donee 4em 3a YeTbipe
C nonoBvHon roga [1]. 3To No3BonseT usyyaTb pUTMKKY Bbi3oBOoB CMIT k HAaceneHuo u BNUSIHUS Ha
Hee KocMuyecknx aktopos [1-3].

B paHHOM poknage vcnonb3yeTcs METOA UCCHEeLOBaHUA CUHXPOHHbBIX MOCNenoBaTenbHOCTEN
OaHHbIX, KaK LIMKIMYecKnx npoueccos [4-6]. Takon npouecc NnpeactaBnaeTcsd CYMMOW LIMKNUYECKUX
COCTaBMNALWMX C pas3HbiMM  Nepuogamyv  MOBTOPSIEMOCTW, Afst  KOTOPbIX — CyLLEeCTBYHOT
3KBMBANEHTHbIE MEAJIEHHO N3MEHSIIOLLMECS B HEKOTOPbLIX MHTEpPBanax nepuod, amnnutyga u dasa
KaXOoOW W3 OTAEnbHbIX COCTaBMSAOLWMX, a Takke OrpaHUYEeHHOro agauTuBHOro wWwyma. Ecnn
paccMaTpMBalOTCA [Ba UMKITMYECKUX MPOLECCa M B KaXKOOM M3 HUX MPUCYTCTBYET aHarornyHas
UMKIMYeckasa cocTaBnsowas (C NovYTu oauHaAKOBBIMU MHTEPBaNaMy M3MEHEHUS nepuoga), TO 3TO
3HA4YUT, YTO MeXAy AaHHbIMWU MpPOLeccaMy eCTb B3aMMOCBSA3b, UMW CYLLECTBYET TPETMN (PaKTop,
Ybe BNUSIHWE OnpeaensieT X CUHXPOHM3aLUMIO.

CepaeyHo-cocyaucTbie 3aboneBaHus. PaccmatpuBanachk MOCNefoBaTeNibHOCTb AaHHbIX O
€XeCcyTo4dHOM konmdecTtBe Bbi3oBoB CMIT k HaceneHuto . Knesa B cBsA3n ¢ 060CTpeHneM cepaeyvHo-
cocyancTbix 3abonesaHmn (OCC3) Ha npoTsbkeHumn ¢ 01.04.2003 r. no 31.10.2007 r. OHa okazanacbh
O0CTaTOMHO HepaBHOMEPHOW MO BpemeHu. [loaToMy, Ans YCTaHOBNEHMS TEeHOEHUMA U3MEHEHUs
YKa3aHHOTO €XEeCyTOYHOro KomnmdecTtBa BbizoBoB CMIT npoBoamnoch CrnaxvBaHue uvccregyemon
nocregoBaTeNlbHOCTU  CKOMb3ALWMUM  MONMHOMMAMNbHBIM OKHOM  pasHOW AnuHbl [5]. MuHMMyMBI
CIMaXeHHbIX 3Ha4YEeHUN pacrnonaratTcs NeToM B MIOSe-aBrycte, a MakCUMymbl — 3UMOW B Hadane
AIHBapsi U B KOHUe ¢heBpans, BM3yanbHO HabnogaTca rogoBON U NONYrognYHbIA LmKibl. OTMETUM,
YTO MpY STOM X0 FOAMYHOrO rpadhmka crnaXeHHbIX execyTouHbIX BbizoBoB CMIT no nosogy OCC3
He COoBMagaeT C roAnYHbIM rpaddUKOM CIIIaXKEHHbIX CPEAHECYTOYHbIX 3HAYEHMI TeMMepaTyphbl.

Haunbonee xapakTepHbIM LMKIIOM €CTb HedemnbHbIN, C NepnogomMm 7 CyToK. XOTA OTKIMOHEHMS OT
CcpeaHeHeaenbHOro LUKa Ha NpoTsKeHMM roga BO3MOXKHbI, HO Ka4EeCTBEHHbIN XapaKTep U3MEHEHW
Ha MPOTSPKEHUM Hedenu coxpaHsieTcsa. T.e., B MOHedenbHWK OblBaeT B cpedHeM Haubornbluee
konn4yecTtBo Bbl3oBoB CMI1, cBs3aHHbIXx ¢ OCC3, go 50 BbI3oBOB Gornblue OT cpeaHeHeaenbHoro
KonmyecTtBa. [locTeneHHO KOMWYECTBO BbLI3OBOB B CpedHEM CrnajaeT M B YeTBEpr-naTHULY
CTaHOBUTCS BNU3KMM K cpeaHeHeenbHoN (MakcMarbHble OTKITOHEHMS He 6onblue 10 BbI3OBOB B Ty
WUnNu Opyryto cTopoHy). B cy660Ty-BoCcKkpeceHbe HabntogaeTcst 3HaYUMTENbHO MEHbLUEE KONMYECTBO
BbI30BOB (NMoyTV Ha 50 BbI30BOB MeEHbLUE CpefHEeHedenbHOro konuyectsa). [JOBOMBHO CTOMKUM M
CcTabunbHBIM OKasasncs LMK CO cpeaHum nepuogom B 61-63 cyTok (npubnuantensHo gBa mecsua).
OTOT UMK MOXHO yBUOETb BM3yarnbHO, KOFAa CIMaXEHHbIE 3HAYEHWS HarnsgHO MEHSAKT XapakTep
CBOMX WM3MEHEHUM Ha TrpaHMuax Takoro uukna. OpHako Ce30HHbIM unkn  (KBapTamnbHbIA —
TPEXMECSIHHbIN) He nNposiBnAeTcd. XOTa YeTKO HabnogaeTcs umkn co cpegHnm nepuogom 126 cytok
(nBowHOM Kk neprogy B 63 CyTKM), TO €CTb OKOMO YETbIPEX MECSLIEB.

BeccnopHo, 4to 06paboTka CpeaHECYTOYHbIX 3HAYEHUA HE rapaHTUPYET BbICOKOW TOYHOCTU U
paspellaroLen crnocobHocTn aHanmsa. Heobxoanmble exeyacHble HaGMIOAEHMSI 33 COCTOSIHUEM
BONbHbLIX C CepAeYHO-COoCyaMCTbIMKM 3aboneBaHusMKM, a Takke, 4YTOObl 3amMepbl MapameTpoB
COCTOSIHMA (Tuna TemnepaTypbl, OABMAEHUHA, MNynbCauMi U XapaKTEPUCTUK KPOBMW, MapamMeTpoB
cepgua, NpoxXoguMOCTV COCYAOB M T.M.) BbIMOMHANMCbL aBTOMATMYECKN YCTAHOBKOW, 3aKpeneHHon
Ha yernoseke [7].

Tpaembl B ATI. PaccmaTtpuyBanach nocrnenoBaTernbHOCTb AaHHbIX O eXeCYyTOYHOM KOnu4ecTBe
Bbi3oBoB CMI1 no noBogy TpaBMm, CBA3AHHBLIX C JOPOXHO-TPAHCMOPTHLIMU Npoucwectsuamu (OTT1),
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3a nepuoa BpemeHn c¢ 01.04.2003r. no 31.10.2007 r. O6uwenpuaHaHo, 4Yto ATl cBsizaHO C
HeypsouLuaMuM B HEpPBHOW cucTeme BoauTend. Tak Kak nocrnefoBaTenbHOCTb  eXeCYyTOYHOro
konuyecTBa Bbi3oBoB CMI1 no noeoay TpaBm, cBs3aHHbIX ¢ AT, Takke okazanacb HepaBHOMEPHON
Nno BpPeMeHW, TO MPOBOAMUIOCH CIMaXMBaHWE UCCnedyeMon MnocneaoBaTenbHOCTU CKOMb3SALLUM
NOMMHOMMUASbHBLIM OKHOM pasHoW AnuHbl [5]. MMHUMYMBI CrnaXeHHbIX 3Ha4YeHWn pacnonaralTcs B
deBpane-mapTe, a MaKCMMyMbl — B aBrycte-ceHTaAbpe. Takum obpa3om, rogosow rpaduk
CrMaXeHHbIX eXecyToyHbIX Bbid3oBoB CMIT no noBogy TpaBMm, cBsidaHHbIX ¢ A TI1, HaxoguTcs no4tu B
npoTnBodase ¢ roandHbIM rpadMkoM CriaXKeHHbIX EXECYTOYHbIX BbI3OBOB MO MOBoAy 060CTpeHun
cepaeyHo-CocyamcThix 3abonesaHuii. BuayanbHo HabnogarTca rogoBoOr Y NOMYrogUYHBIN LIMKIbI.

B nameHeHusx konmyectBa BbizoBoB CMIT no noBogy LOPOXHO-TPAHCMOPTHBIX TpaBM Takke
MPUCYTCTBYET LMKIUYECKasi COCTaBMAWaAs C MNepuogoM 7 CYTOK — HedenbHbin uukn. B
noHedenbHUK OblIBAaeT B CpeAHEM HauMeHblUee KonmiecTBo Bbi3oBoB CMI, cBsizaHHbIX ¢ LTI
lMocTeneHHO KONMMYECTBO BLI3OBOB B CpedHEM BO3pacTaeT U B NATHULY-Cy660Ty cTaHOBUTCS
MakcMManbHbIM. B BockpeceHbe HabnogaeTcs yMeHbLUEHME CpeaHero konnyecTea BoidosoB CMIT.
Tawke nmeetca KpaTHbln emy cpedHun nepuon 35 cytok. lMepuwoa B 91 cyTku ykasbiBaeT Ha
NMPUCYTCTBME KBapTamnbHOro uwukna, 182 cyTok — Ha NpUCYTCTBME MNOMYroAuYHOrO UMKna, a
WHTepBanbHas oueHka cpegHero nepvopa {356; 400} cyTok Ha MpUCYTCTBME rO4OBOMO LMKNA.
WHTepBanbHble OLeHKM cpeaHmx nepuodos (B cyTkax) {70; 72}, {103; 105}, {144; 148} n {175; 176}
YKa3blBalOT Ha LMKINYECKME COCTaBHble, CBA3aHHbIE C 35-CYTOYHbIM LUMKIIOM (COOTBETCTBEHHO
OBYX, TpeX, YeTbipex M NATUKPaTHbIA cpegHue nepuogpbl). 310 NoaTBEpXOaeT ero ctabunbHOCTb.
CTabunbHOCTb YETKO BbIPAXXEHHOTO LMKIAa CO cpegHuM nepvogoM 79 cyToK noaTBepXaaeTcs
HanMuMeMm WHTEpPBarnbHOM OLEHKM cpegHero nepuoga (B cyTtkax) {155; 158} (cooTBeTCTBEHHO
OBYKPaTHbIV 32 NPOSOSIKUTENBHOCTBLIO LIMKI).

3aparowme putmbl. [pynna wuvccneposatenen w3 CadkT-lNeTepbypra nokasana, uyTo
CyLLeCTByeT 3aJatloLlmn puTM C nepuogom okono 31,8 cyTok, KOTOpbI OOYCMOBIEH 3BEKUMEN —
Bapuaumen gonrotsbl JlyHbl noa BnvsHeM ConHua [8]. YkasaHHble aBTOpbl OTMEYAloT, YTO BNUSAHUE
Bapuaumn JlyHbl 0GHapyXmMBaeTcst Kak B BUOXUMUYECKNX, TaK U B TEXHUYECKNX CUCTEMAX, MO3TOMY
Obln coenaH BbIBOA4, YTO MMEETCS HEKUW areHT, BNUSAIOLWMIA Ha MPOLECChl B XUBOW U HEXMBON
npuvpode, a BapuvauuMu rpaBuUTAUMOHHOIO nonsa  (BnvsHWME JlyHbl) NWWb  MOOYNUPYIOT
3 eKTUBHOCTL 3TOro areHta. B gaHHom cnydae nony4yaetcs, yto putm OCC3 ¢ nepuogom 61-63
CyTOK npegcTtaBnsieT cobov kak Obl COBOEHHBLIN PUTM C yKa3aHHbIM Bbille nepuogom. MoxHo
BblCKa3aTb NPELMNOSIOXKEHME, YTO OH Takke cBsA3aH ¢ JlyHon. OgHako MexaHuam ero hopM1MpoBaHNS
TpebyeT ganbHenwnx mccnegoBaHun. OTMeTUM, 4YTo UMkn ansa Tpasm B ATl ¢ nepnogom okono
156 cyTOK U3BECTEH Kak nepuos CONMHEeYHON akTUBHOCTH [5].

ObpawaeTr Ha cebsa BHMMaHue TOT PaKT, YTO PUTM C MEPUOAOM 7 CYTOK MPUCYTCTBYET B
nocriegoBartenbHocTAX BbldoBoB CMI1 kak B cBa3n ¢ OCC3, Tak 1 TpaBmamMu, cBzaHHbiMu ¢ OTT1.
B cBoe Bpemsi PpaHy Xanbepr otmeyan, 4to puTMbl ¢ nepyogamu 7 u 3,5 cyTok HabnwogatoTes y
PasnMYHbIX XXMBOTHBIX (B TOM YuCIe Yy MITEKOMUTAIOWNX) U HacekombIxX. Kaxable 7 CyTOK OKeaH
CBETUTCA fipye — 3TO LMK OOHOKNETOYHbIX. BEposiTHO, ykasaHHbIA pUTM XapakTepeH Ans BCen
6uocdepbl. KoHeYyHO, OCHOBOM 3TOr0 putMa AN MOAEN SABNSATCA MNPUYMHBI, ODYCNOBMEHHbIE
HeOenbHbIM UMKITOM B UX COLMAarbHOW XU3HWU, HO HeOEeNbHbIA PUTM €CTb B UBMEHEHUSIX CONTHEYHOM
M reOMarHUTHOM aKkTMBHOCTU. Bo3amoXxHO, cam BbIGOp NogbMU B MpoOLECCe XU3HeO4esaTeNnbHOCTH
HedenbHOro LMKIa BCe-TakU CBA3aH C KOCMWYECKUM BIMSHMEM. [1OSTOMY €CTECTBEHHO BO3HMKNA
rnoTesa O BHELHMX 3aJalolLMX pUTMax, U3 KOTOPOW criedyeT NpeAcTaBneHne O CyLlecTBOBaHUM
KOCMUYECKNX reHepaTopoB yKasaHHbIX puTmoB [9].

Mepvog B 91 cyTkm B nocnegoBaTenbHOCTM Bbi3oBoB CMI1 no nmoBoay TpaBMm, CBA3AHHbIX C
OTI, aBnsieTca kBapTanbHbIM LIMKIIOM U, Ka3anocb Obl, OpMUPYETCA MOA BIUSHUEM CE30HHbIX
coumanbHbIX U Knumatndeckux ¢aktopoB. OgHako OH MpakTUYeCKu coBnagaeT C MNepuoaoMm
coegmHeHmn Mepkypua u HOnutepa. bonbloe kpacHoe nATHO Ha KOnutepe oGHapyxuBaet
Bapuauumio no Jonrote ¢ TeM xe nepmogom — 91 cyTku, Tak 4To NogobHble coBNageHus 3acTaBnsoT
obpatMTb Ha HWMX BHUMaHME. B0O3MOXHO, 4YTO YyKaszaHHOE COeJVHEeHME Takke BMSET Ha
dopMMpoBaHMe 3TOro Uukna?
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ABOUT RHYTHMICS OF DAILY AMBULANCE CALLS NUMBER IN KIEV AND INFLUENCE
OF SPACE FACTORS ONIT

Lychak M.M.", Vasylyk P.V.%, Tsaruk N.P."
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of NAS and MESYS of Ukraine (ISEC ITS NASU-MESYSU), Kyiv, Ukraine
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Data and Methods. Administration of the Kiev ambulance station (SA) provided data on daily
number of calls to the SA to the population of Kiev related to recurrence of certain types of
diseases, as well as on certain types of injuries for research in the SRI NASU-DKAU. There are
daily data from 01.04.2003 to 31.10.2007, i.e., for 1675 days or 55 months, or for more than four
and a half years [1]. This allows us to study the rhythmic of calls to the population and the impact of
space factors on it [1-3].

In this report, the method of study of synchronous data series as cyclic processes is applied [4-
6]. This process is also represented by a sum of cyclical components with different return periods
for which there are equivalent slowly varying in some intervals period, amplitude and phase of each
of the individual components, as well as a limited additive noise. If we deal with two cyclic
processes, each of which presents a similar cyclic component (with almost identical intervals of
time), this means that there is a relationship between these processes, or there is a third factor the
influence of which determines the synchronization of these components.

Cardiovascular diseases. The data series of the daily number of calls to the SA to the
population of Kyiv from 01.04.2003 till 31.10.2007 related to recurrence of cardiovascular diseases
were studied. It turned out to be quite uneven over time. Therefore, in order to find trends in the
specified daily number of calls to the SA smoothing of the studied series with the sliding window of
varying length polynomial was conducted [5]. Minimums of the smoothed values are found in
summer (in July and August) and maximums - in winter (in early January and late February), annual
and semiannual cycles can be noticed. It must be noted that the movement of yearly graph of the
smoothed daily calls to the SA with recurrence of cardiovascular diseases does not coincide with
the yearly graph of the smoothed mean daily temperature.

The weekly cycle with a period of 7 days is the most relevant. Despite deviations from the
weekly average cycle are possible during the year, the qualitative changes during the week remain.
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That is, on Monday there is usually the most number of calls to the SA due to recurrence of
cardiovascular disease, with opn average additional 50 calls more than the average amount.
Gradually the number of calls decreases and on Thursday-Friday gets close to the weekly average
(maximum deviation of not more than 10 calls either up or down). On Saturday and Sunday there is
much lower number of calls (almost 50 calls less than weekly average). A cycle with an average
period of 61-63 days (approximately two months) proved to be fairly steady and stable. This cycle
can be seen visually when the smoothed values clearly change the character of their changes at the
boundaries of such cycle. However, the seasonal cycle (quarterly - three months) does not occur.
While the cycle with an average period of 126 days (double of the period of 63 days), which is about
four months, is clearly seen.

There is no doubt that the daily average data processing does not guarantee high accuracy
and solving capacity of the analysis. Hourly observations of the state of patients with cardiovascular
diseases are required, as well as the fact that the measurement of the parameters (such as
temperature, pressure and pulsation characteristics of the blood, parameters of heart, vascular
permeability, etc.) are to be made by automatic unit, attached to a person [7].

SA for RTA injuries. The data series on daily number of calls to SA for injuries connected with
road traffic adventures (RTA) for the period from 01.04.2003 till 31.10.2007 was examined. It is
widely accepted that RTA is connected with turmoil in the driver's nervous system. Since the series
of the daily number of calls to the SA for RTA injuries also was uneven in time, the smoothing series
with sliding window of varying length polynomial was made [5]. Minimums of the smoothed values
are allocated in February and March, and maximums - in August and September. Thus, the yearly
graph of the smoothed daily calls to the SA for RTA injuries is almost in antiphase with the yearly
graph of the smoothed daily calls to the SA with recurrence of cardiovascular disease. Visually,
there are annual and semiannual cycles.

A cyclical component with a period of 7 days - week cycle is also present in the changes of the
number of calls about the SA on road traffic injuries. On Monday, there is usually the least number
of calls to the SA connected with RTA. Gradually the number of calls increases and on Friday-
Saturday becomes the maximum. On Sunday there is a decrease in the average number of calls
the SA. There is also a multiple of that period 35 days. Period of 91 days indicates the presence of
the quarterly cycle, 182 days the presence of six-month cycle, and an interval estimate of the
average period of [356, 400] days the presence of the annual cycle. Interval estimates of the
average period (in days) [70, 72], [103, 105], [144, 148] and [175, 176] indicate the cyclical
component associated with a 35 days cycle (respectively, two, three, four and five times average
periods). This confirms its stability. The stability of explicit cycle with an average period of 79 days is
confirmed by the presence of an interval estimate of the average period (in days) [155, 158] (or
double for the duration of the cycle).

Pacemaker rhythms. A team of researchers from St. Petersburg, showed that there is the
pacemaker rhythm with a period of 31.8 days, which is due to evection — a variation of the longitude
of the Moon under the influence of the Sun [8]. These authors note that the effect of the Moon’s
variations shows up both in biochemical and technical systems, so it was concluded that there is an
agent that affects the processes in animate and inanimate nature, and variations in the gravitational
field (the influence of the Moon) only modulate the efficiency of this agent. In this case, the rhythm
with a period of 61-63 days is like a double rhythm with the above mentioned period. One can
assume that it is also associated with the Moon. However, the mechanism of its formation requires
further investigation. It must be noted that the cycle with a period of near 156 days to the SA for
RTA injuries is known as the period of solar activity [5].

Attention is drawn to the fact that there is the rhythm with a period of 7 days in a series of calls
on the SA related to the cardiovascular diseases recurrence, as well as to injuries related to RTA.
At the time, Franz Halberg noted that rhythms with periods of 7 and 3.5 days are observed for
various animals (including mammals) and insects. The ocean glows brighter every 7 days — a cycle
of unicellular organisms. Probably, the noted-above rate is typical for the entire biosphere. Of
course, a weekly cycle in the social life of people is the basis of this cycle, but there is a weekly
cycle in the changes of solar and geomagnetic activity. So perhaps the choice of weekly lifecycle by
people is related to space influences. So naturally a hypothesis about the external setpoint of
rhythms arose, from which the idea of the existence of the space rhythms of these results [9].

Period of 91 days in the series of calls to the SA for injuries related to RTA is a quarterly cycle
and is apparently shaped by the social and seasonal climatic factors. However, it almost fully
coincides with the time of Mercury and Jupiter conjunction. Big Red Spot on Jupiter shows the
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longitude variation from the same period - 91 days, so that such coincidences make pay attention to
them. It is possible that this conjunction also affects the formation of this loop?
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KOCMWUYECKUE N TEOPU3UNYECKUE NPOLIECCbI U BUOJNTOTMYECKUE PUTMbI
MapmbiHrok B.C.

KueBckui HauMoHanbHbIM yHUBEpcUTeT MMeHn Tapaca LesyeHko, Kues, YkpauHa
e-mail: mavis@cience-center.net

B nepBoit YacTn foknaga paccMaTpyBalOTCS COBPEMEHHbIE NpeAcTaBneHnst 0 GMONOrMyYecknx
puTMax, METOAMYECKUX acrnekTax WX perucTpauum u aHanmsa. AKUEHTMPYeTCS BHMMaHuWe Ha
Knaccudumkauum Guonorndecknx puUTMOB, Ha CreKTpasnbHbIA cOCTaB GUOPUTMOB, WX NPUPOAY W
MexaHu3Mbl (hOPMUPOBaHNSA Mepapxum B cucteme broputmoB opraHmama. ObcyxaatTcs sBneHus
CUHXPOHM3AUMM N OECUHXPOHM3aLUM OUMOPUTMOB M KX POSib B PasBUTMU MaTonorMu, a Takke
OTHOCUTENBHOCTb MOHSTUIA ECUHXPOHO3 M MMNEPCUHXPOHO3.

Bo BTOpoOM 4acTvM goknaga NPUBOAMTCS CMEKTP MEPUOLOB KOCMUYECKUX U reodpU3nYecKux
MpOLLECCOB, KOTOPbIA COMOCTaBNsIETC C HaboOpoM W3BECTHbIX OWMONOrMYECKUX PUTMOB.
PaccmatpuBaloTcs  BOMPOCbI  CUMHXPOHM3auusi OMOPUTMOB  (hakTopamMuM  BHELUHEN  cpeAbl.
MpuBoasTca pe3ynbTaTbl 3SKCMEPUMEHTanbHbIX HabnaeHWn  yrnbTpaguaHHbIX, CYTOYHBLIX WU
NHdpagnaHHbIX GMopUTMOB, NO3BONALIME caenaTtb BblBOS 006 MMMNPUHTUMHIE NEPUOOOB BHELLHEN
cpeAabl B CTPYKTYpe BUOMOrMYECKNX PUTMOB KUBbIX CUCTEM.

B Tpetbent vactu poknaga obcyxparoTcss npobrnembl noucka uanyeckux akTopoB U
MEXaHWU3MOB MMMPUHTUHIA. AHanNM3NpyeTcst rMnoTesa SrekTPOMAarHUTHLIX MNOCPEAHUKOB B KOCMO-
reo-6uocepHbix cBA3aX. MNpUBOAMTCS MaccuB SKCMEPUMEHTANbHbIX A4aHHbIX, CBUAETENbCTBYHOLLMX
O BMUSIHAM SMEKTPOMArHUTHbIX MOMEN U 3MEKTPOMAarHUTHOrO 3KpaHWpOBaHUS Ha Guonorudeckune
putMbl. OBcyxaarTca nepcnekTmBbl pa3paboTkn TexHonormn OMI-ynpaeneHnss Gnonornyeckmm
pUTMaMM 1 X NPUMEHEHNSI B XPOHOMEANLIMHE U XPOHOPMaKOMOrMu.
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COSMIC AND GEOPHYSICAL PROCESSES AND BIOLOGICAL RHYTHMS
Martynyuk V.S.

Taras Shevchenko Kyiv National University, Kiev, Ukraine
e-mail: mavis@cience-center.net

The present day understanding of biological rhythms, methodological aspects of its registration
and analysis are considered in the first part of the report. Review is focused on the classification of
biological rhythms, on the spectral composition, their nature and formation mechanisms of hierarchy
in the biorhythmic system of the organism. The phenomenon of synchronization and
desynchronization of biological rhythms and their role in the development of pathology, as well as
the relativity of concepts of desynchronosis and hypersynchronosis are dicussed.

In the second part of the report the range of periods of cosmic and geophysical processes,
which are associated with a set of known biological rhythms, are presented. The problems of
synchronization of biorhythms by environmental factors are discussed. The results of experimental
observations ultradian, daily and infradian biorhythms allows to conclude that environmental periods
are imprinted in the structure of biological rhythms of living systems.

The problems of search for physical factors and the mechanisms of imprinting are discovered
in the third part of report. The hypothesis of electromagnetic intermediaries in cosmo-geo-biosphere
relations is analyzed. Author provides an array of experimental evidence on the impact of
electromagnetic fields and electromagnetic shielding on biological rhythms and discusses the
prospects of development of technology of EMF-control of biological rhythms and its possible
application in chronomedicine and chronopharmacology.

K BOMPOCY O NPUPOAE COLMANBHO-3KOHOMUYECKOW LIMKITMYHOCTU
HapmaHckuii B.51.

HayuyHo-nccnepgoBaTtensckas nabopatopus «I ennoputmy».
e-mail: heliomechanics@gmail.com

MpennoxeH HOBbLIM KOCMOMU3NYECKNIA MHOEKC, OCHOBOW KOTOPOrO CTanv 8eKmophbi (U CyMMbI
eeKmopoe) niaHemHbIX ckopocmel, B 2esluoyeHmpu4veckol cucteme kKoopguHat. UHpekc,
MOMyYMBLUUA HasBaHWe «renuomexaHmdeckun» (FM) BblMMCASIETCA KOMMBIOTEPHOW MNPOrpaMmon
HanMcaHHoM Ha ocHoBe adeMepuabl DE200 u npumeHsieTcs, Kak MHCTPYMEHT UCCreaoBaHun U
MPOrHo3a pasnuyHbIX COLNanbHO-3KOHOMUYECKMX NOKa3aTenen.

Llenb paboTbl — MpOrHO3 [aHHbIX MNPOLLECCOB OOOCHOBAHHLIA C MO3WULMK  KITaCCUYECKON
MexaHukn HbtoToHa n 3akoHoB Kennepa. OTMETMM, YTO MHOFOCTYNEHYaTbIn MEXaHU3M PU3NYECKMX
CBSA3€M CYLLECTBYHOLUUX MEXAY M3MEHEHMSIMU MapaMeTpoB MMAHETHBIX CKOPOCTEN U COLMAIbHO-
9KOHOMMYECKMMM MpoueccaMu, B [daHHoW paboTe He paccmatpuBaeTcs. PaHee wmeToa
rennoMexaHuka (renmoLeHTpuYeckasl MexaHuka) nokasan CBOK NEpPCNeKTUBHOCTb B UCCIe40BaHNA
n NPOrHO3MpOBaHNN COMHEYHON aKTMBHOCTM
http://science.crimea.edu/zapiski/2007/biology_chemistry/ush_20_4b/index.html n KnumaTa
http://science.crimea.edu/zapiski/2010/fiz_mat/uch_23 3 fiz_mat/index.html.

Mpumep npakTUyeckoro NPUMeEHeHUs1 MeToaa NokasaH Ha rpaduke, raoe psg FM5-6 - cpedHue
cyMm eekmopoe ckopocmel FOnumepa (5), CamypHa (6) v psagbl BektopoB ckopocTtu Konutepa
(FM5), CatypHa (TM6), conocTaBneHbl ¢ psgom 3aHaTocTn Hacenenus B CLUA, B uHtepsane 1920-
1940rr. (U.S. Census Bureau Statistical: http://translate.yandex.net/tr-url/en-
ru.ru/www.census.gov/).
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MokasaHbl: KpmBasi 3aHsaTocTu B CLLUA 1 kpuble nHgekcos MM5, TM6 n T'M5-6. Mo ropmaoHTanu
— [aTbl, N0 BepTUKanu crnpaea — 3aHATOCTb HacerneHusi, No BepTukanu cnesa — M-uHgekchl (B
YrMoBbIX rpagycax). YBenumyeHHbIMM MapKkepamu BbigeneHsl rogbl npoxoaa Konutepom (FTM5) Touek
adenus (1922-1934) n nepurenusa (1928-1940), a Tarke npoxog CatypHom (TM6) Toukm adenus
(1929).

Ha rpacdmke BuOHbI BOMHbI OOpas3oBaHHbleE MEPEMEHHBIMA  CKOPOCTSIMUA  MIAHET, C
MakcMMymMamu B nepurenum m MuHumymamu B adpenuu. KoaddpumumeHTt koppensaumm (Mnpcon),
nonyyeHHbIN NPY CpaBHEHUU paaa 3aHATOCTU ¢ psgom TM5-6, coctasun r=0.848. MNpu aTom Kpusmnc
B CLUA, HauyaBwwmiica ¢ BupxeBbix NaHuk 24-29 oktabpsa 1929r., ¢ BLICOKOM TOYHOCTLIO COBMas C
npoxogoM CatypHoM Touku acpenusa (L271°.2). B cTtaTtbe noka3aHo, YTO S3KOHOMUYECKUE KPU3UCHI B
19-20 Bekax MMeKT COBMageHMe BO BPEMEHU C MOMEHTaMu npoxoda OonbluMMKM MNnaHeTamu
(FOnutep, CaTypH, YpaH) Touek nepurenuin un adenui, 4To MOXHO OOBLACHWUTb KapAWHAIbHbLIM
N3MEHEHNEM HarpaBfeHUs CKOPOCTM B AaHHbIX TOYKax opbwuT. Hayano nocrnegHero MMpoBOro
Kpuanca npou3oLLfio O4HOBPEMEHHO ¢ npoxogoMm YpaHom adenus (L350°.96) 10 oktsiopsa 2008
roga. [lony4yeHHble 3aKOHOMEPHOCTU §ermM B OCHOBY MPOrHOCTUYECKOro MeToda M 6bino
npenckasaHo, 4to BecHon 2011 roga counanbHO-3KOHOMMYECKas cuTyaums B Mmpe oboctpuTcsa —
NporHo3 onpaesgancs. PocT coumanbHoM akTMBHOCTU B cTpaHax Adpuku, b.Boctoka, HanpskeHHas
3KOHOMUMYecKas cuTyaumsi B psge ctpaH EC, Benopyccun n HakoHey — pesontoums OOH Ne1973
(17mapta) u onepauus HATO B JlmBum (19 maprta) coBnmanm c nuMkom ckopoctu HOnuTtepa
npowepwero nepurenun 18 mapta 2011r. CoenaHo npeanonoXeHue, YTo cucTemMa BEKTOPOB
MnaHeTHbIX CKOPOCTENM M CUCTEMa peakumi B Oumocdepe CUHXPOHM3OBaHbLI, MpU 3TOM poOsb
CUHXPOHU3UPYOWUX NPUHAONEXNT BEKTOPAM CKOPOCTU NMAHET, a PoSib CUHXPOHU3UPYEeMbIX —
peakumam drocdepbl.

MokasaHo, yTto ckopocTh KOnuTepa n CaTypHa (MMetoLmMe CUHXPOHHBIN ~59-NEeTHUI UMKIT),

O HOBpEMEHHO OyayT cHmkaTbesa 4o 2017-2018rr. 1 MOXHO NPeanonoXuTb, YTO CUHXPOHHO C HAMMU
B uHTepBane 2011-2018rr. OyayT CHMXaTbCs U TEMIMbI MMPOBON 3KOHOMUKK. 20 cheBpans 2017r. —
FOnutep (L194°.75) n 5 mapta 2018r. — CatypH (L272°.43), npongyT acdenummu csomx opour,
HarnpaBreHne NX CKOPOCTEN U3MEHUTCS, HO OyA4yT N roTOBbI K 3TOMY HaLMOHarbHbIE SKOHOMUKM 1
MUpOBasi 3KOHOMMKA B LLeNIom?

TO A QUESTION ON THE NATURE OF SOCIAL AND ECONOMIC CYCLICITY
Narmanskiy V.Y.

Research laboratory "Heliorhythm".
e-mail: heliomechanics@gmail.com

It is offered new Cosmo physical an index, which basis became vectors (and the sums of
vectors) planetary speeds, in heliocentric system of coordinates. The index which has received
the name "Heliomechanics" (HM) is calculated by the computer program written on basis
ephemerides DE200 and is used as a tool for research and prediction of various socio-economic
indicators.

The purpose of work — the forecast of the given processes proved from a position of classical
mechanics of Newton and Keplers laws. We shall note, that the multistage mechanism of physical
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communications of parameters of planetary speeds existing between changes and social and
economic processes, in the given work it is not considered. Earlier the method heliomechanics
(heliocentric mechanics) has shown the perspective in research and forecasting of solar activity
<http://science.crimea.edu/zapiski/2007/biology_chemistry/ush_20_4b/index.html> and a climate
<http: // science.crimea.edu/zapiski/2010/fiz_mat/uch_23_3 fiz_mat/index.html>.

The example of practical application of a method is shown on the schedule where number
HMb5-6 - average values of the sums of vectors of speeds of the Jove (5), Saturn (6) and
numbers of vectors of angular speed of Jupiter (HM5), Saturn (HM6), are compared to a number of
employments of the population in the USA, in an interval 1920-1940rr. (U.S. Census Bureau
Statistical: <http: // translate.yandex.net/tr-url/en-ru.ru/www.census.gov/>

Figure.

Curves are shown: employment in the USA and indexes HM5, HM6 and HM5-6. Across -
dates, on a vertical on the right — employment of the population, on a vertical at the left — HM-
indexes (in angular degrees). The increased markers allocate years of pass by Jupiter (HM5) of
points aphelion (1922-1934) and perihelion (1928-1940), and also pass by Saturn (HM6) of a point
aphelion (1929).

On the schedule waves formed in the variable speeds of planets, with maxima in perihelion and
minima in aphelion are visible. The factor of correlation (Pearson) received at comparison of some
employment with number HM5-6, has made r=0.848. Thus crisis in the USA, begun with exchange
panic on October, 24-29, 1929, with high accuracy has coincided with pass of a point by Saturn
aphelion (L271°.2). In clause it is shown, that economic crisis at 19-20 centuries have concurrence
in time with the moments of pass by major planets (the Jupiter, Saturn, Uranus) points perihelion
and aphelion, that it is possible to explain cardinal change of a direction of speed in the given points
of orbits. The beginning of last world crisis has taken place simultaneously with pass by Uranus
aphelion (L350°.96) on October, 10, 2008. The received laws have underlain prognostic a method
and has been predicted, that in the spring of 2011 the social and economic situation in the world will
become aggravated — the forecast was justified. Growth of social activity in the countries of Africa,
Middle East, an intense economic situation in a number of the countries of EU, Belarus and at last —
the resolution of the United Nations Ne1973 (on March, 17) and operation of the NATO in Libya (on
March, 19) have coincided with peak of speed of the Jupiter past perihelion on March, 18, 2011.
The assumption is made, that the system of vectors of planetary speeds and system of reactions in
biosphere are synchronized, thus the role synchronizing belongs to vectors of speed of planets,
and a role synchronizable — to reactions of biosphere.

It is shown, that speeds of the Jove and Saturn (having a synchronous ~59-years cycle), will be
simultaneously reduced up to 2017-2018 and it is possible to assume, that synchronously with them
in an interval 2011-2018 years rates of economic will be reduced also. On February, 20, 2017 - the
Jupiter (L194°.75) and on March, 5, 2018 - Saturn (L272 °.43), will pass aphelion the orbits, the
direction of their speeds will change, but whether national economies and economic as a whole will
be ready to this?

BUOJIOMTMYECKUE 3PPEKTbI K BO3MOXXHbIE MEXAHU3MbIl BUOJIOT'MYECKOIO
AOEUCTBUA CNABbIX U CBEPXCINABbIX MAFHUTHbBIX NOJIEU

Hoeukoe B.B., LLletimaH U.M., Bo6koea H.B., ®eceHko E.E.

YupexgeHue Poccurickon akagemmm Hayk MHCTUTYT Bruodpmankn knetkn PAH,
e-mail: docmag@mail.ru

O6HapyxeH psg addektoB cnabbliXx KOMOWHMPOBAHHBIX (MOCTOSHHOIO WM MEPEMEHHOIO)
mMarHuTHeIX nonen (CKMIT) ¢ nepemMeHHOM KOMMOHEHTOW OECATKUM U COTHM HaHoTecn (HTn) npwu
MOCTOSIHHOM KOMfIMHEAPHOM MOfie, PaBHOM FeoOMarHMTHOMY ~ 42 MKTNn: akTMBauus OeneHust u
pereHepauun nnaHapun Dugesia (Girardia) tigrina; TOpPMOXEHUE pasBUTUS acLUMTHOW KapLUHOMBI
Opnuxa y MbIen; CTUMYNAUNS NPOAyKUMM dhakTopa HEKpo3a onyxonen Makpodaramu OproLLIHOWN
MONOCTU; CHWXEeHWe 3aluTbl XxpomaTuHa K aencteuio [HKasbl 1; ycuneHne npoueccos rmgponusa
NPOTEMHOB B CMUCTEMAX in Vivo 1 in vitro, B YaCTHOCTW, CHWXXEHUE coaepXaHusi B - aMmMITouaHoro
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npoTenHa B Mo3re OynbO3KTOMMPOBAHHBLIX MbILLEV Y YMEHbLUEHWE Yncna 3 — aMunongHbix onswek
B KOpe W runnokammne y TpaHCreHHbIX XuBOTHbIX (B6C3-Tg 85DBO/J mice) ¢ BCTPOEHHbIM reHOM
APP. OnpegeneHbl 4acTOTHO-aMMNAUTYAHbIE AMana3oHbl nepemeHHon coctaenstowen CKMI, B
KOTOpbIX OHa paboTaeT Ha pasHbix Buonornyecknx obbekTax. Tak, Ha yacTtote 4,4 'y onTumyM
amnnutyabl coctaensetr 70-120 HTn; npu yactoTe 16,5 'y Anana3oH 3aPeKTUBHLIX aMnnnTyq
6onee wupokui — 150-300 HTm; 1 My (0,5 Mu) — 250-350 HTN. MarHuTHbIe curHanbl ¢ GreHuaMK
(kak BapuwaHT: CyMmbl OGNU3KMX 4aCTOT) OEWCTBYHOT Oonee 3hdeKkTUBHO, YeM CUHYyCOMAanbHbIE
MOHOYACTOTHbIE MonsA. OTW [aHHble MOryT CBUAETENbCTBOBATb O HanuuMmM B OMONOrMYecKux
cMcTemMax HecKomnbKuMx peuenTopoB criaboro MIM wu, kak crniegcteBue, Oonbluen addeKTUBHOCTH
BO30ENCTBUSA npu ogHoBpeMeHHon Hactponke CKMIT Ha ux 4yacTtoTbl. MouckM yHMBeEpCanbHOro
MexaHu3Ma, KOTOpbIA NPUBOAUT K NMOBPEXAEHUIO OMYyXONEBLIX KIETOK, MPOTEMHOB 1 obecrneynBaeT
apyrve, obHapyxeHHble Hamy addekTbl CKMIT, no3sonunu npegnonoxuTs, 4To gerictene CKMI
CBSA3aHHO C yCUINeHMeM NpOAYKUUM akTMBHBIX doopM kucropoga (ADK).

BIOLOGICAL EFFECTS AND POSSIBLE MECHANISMS OF THE BIOLOGICAL ACTION OF
WEAK AND SUPERWEAK MAGNETIC FIELDS

Novikov V.V., Sheiman I.M., Bobkova N.V., Fesenko E.E.

Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Moscow region, Russia
e-mail: docmag@mail.ru

The results of investigations devoted to the effects of weak combined (static and alternating)
magnetic fields (WCMF) with an alternating component of tens and hundreds nanoteslas at a collinear
static field equivalent to the geomagnetic field of 42 uT are described. Among these effects are the
activation of fission and regeneration of planarians Dugesia (Girardia) tigrina, the inhibition of the
growth of the Ehrlich ascites carcinoma in mice, the stimulation of the production of the tumor necrosis
factor by macrophages of the abdominal cavity, a decrease in the protection of chromatin in response
to DNase |, and the enhancement of protein hydrolysis in systems in vivo and in vitro, in particular a
decrease in the content of the amyloid-beta protein in the brain of bulb-ectomized mice and in the
number of B-amyloid plaques in the cortex and hippocampus of transgenic mice (B6C3-Tg 85DBO/J)
with the inserted gene of APP. The frequency and amplitude ranges of the alternating component of
WCMF have been determined in which it affects various biological objects. Thus, the optimal
amplitude at a frequency of 4.4 Hz is 70-120 nT; at a frequency of 16.5 Hz, the range of effective
amplitudes is broader, ~150—300 nT; and at a frequency of 1 (0.5) Hz, it is 250-350 nT. Magnetic
signals with pulsations (as a variant of the sum of close frequencies) are more effective than
sinusoidal monofrequency fields. These data may indicate the presence of several receptors of weak
magnetic fields (MF) in biological systems and, as a consequence, a higher efficiency of the treatment
at the simultaneous adjustment of WCMFs to their frequencies. A search for a universal mechanism
by which WCMFs induce the destruction tumor cells and proteins and other effects suggests that the
effect of WCMF is related to an increase in the production of reactive oxygen species.
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LMKIbl MOOEPHU3ALIUA B PYCCKOU UCTOPWUU 8-17 BB. U CONTHEYHAA AKTUBHOCTb
lMemyxoe C.A.
e-mail: sergey.petukhov@gmail.com

1. C. Optenb (OpTenb 1998) nepBbiM MccregoBan CBA3b MexXZy OBYMS KynbTypHbIMU
B3pblBamMn BcemupHon wuctopum (B EBpone - BospoxgeHnusa u [Mpocsewenus, B Kutae -
aHanorMyHbIMKM  MpoueccamMu  KynbTypHOW — TpaHcdopMauuMu  CPeAHEBEKOBOIO  KMTAMCKOro
obuiecTBa), U ANUTENbHBIMA MWHUMYMaMMW COJTHEYHOW aKTUBHOCTM, OBHapyXMB LOETEPMUHU3M
KOCMOOU3NYECKMX YCITOBMIN MO OTHOLLIEHUIO K MEPEeBOPOTaM B KyrbType.

2. B kapTMHy CBSI3n KynbTypHbIX B3pbIBOB C ANWTENBHBIMA MWHUMYyMamMn COSIHEYHON
aKTMBHOCTU YKNaAbliBaTCA M TPU 3aMETHbIX KyNbTYpHbIX TpaHcopMaumMm B aHTUYHOW UCTOPUN —
Hayano OypHoro pa3suTus [peBHen peuun (8 BB. A0 H.3.), BKIIOYMBLUUIA MEpeHVMaHue psiga
CYLLLECTBEHHbIX WU300peTeHU cocedet U aKkTUBHYH) BHYTPEHHIOK WM BHELLHIOW KOMOHWU3auuio,
nepuog ee pacupeta (5-4 B. OO H.3., TaK Ha3blBAEMOE «OCEBOE BpeMSA») M nepuog nocne
nopaxeHue rpekoB B BOMHe ¢ Pumom (2 B. gO H.3), napagokcanbHbiM 00pasomM MpuBealIniA K
KynbTypHOMY nepepoxaeHuto Puma noa snvsiHem nobexaeHHbix (Metyxos 2007).

3. [daHHble pesynbTaThl MMEKT, BEPOSITHO, Goree LWMpOKoe, YHMBEPCAanbHOE 3HA4YeHue, U
SABMEeHNs nogoOHOM B3aMMOCBS3WM O4YEeHb BaXHbl AN JanbHenwero uccnegosaHus. b.
Bnagummpckun (Bnagumupckmii 2011) noctaBun BoNpoc O ANUTENbHBIX MUHMMYMaXx, Kak OCHOBE
ONCKPETHOCTU MUPOBOW WCTOPUKU, MMes B BUOY KynbTypHble TpaHcopMauuu, KOTopble B 3TK
nepuoabl coBepwanucb. Cornawascb ¢ 3TUM NpeacTaBrieHMeM, s1 xoTen 6bl gaTb elle OAHO
OOKYMEHTUPOBAHHOE [0Ka3aTenbCTBO No4OOHbIX B3aMMOCBSA3€EW, OTHOCSLLEECS K PYCCKOW
NcTopuN.

4. B HacTosWen paboTe uccnepytoTcsa umknbl y4edbl Pycn/Poccumn y coceperi B 8-17 BB. 1 UX
B3aMMOCBA3b C COSTHEYHOW aKTUBHOCTbIO. XOTS 3aMMCTBOBaHMS y COCeAEN NPOUCXOOAT B UCTOPUMA
NMOCTOSAHHO, HEKOTOpLIE Nepuodbl OTNNYATCA 0CODON MHTEHCUBHOCTLIO KOHTAKTOB U BOCMPUATUS
MHHOBaLMN. MOXHO Takke ckasaTb, YTO SABIIEHWUS] aKTMBHOW y4ebbl CBSA3aHbl CO 3HAYUTENbHBIMU
KyNbTYpHbIMKU TpaHchopmaunsiMu. VX MOXHO BbISIBUTb MCTOPUOMETpUYecKnmMn metogammu. C aTom
Lenbio Ans NocTaBleHHbIX 3agad bbina co3gaHa 6asa AaHHbIX 3aMMCTBOBaHWUIA, ONMparoLLIasics Ha
apXeosiornyecKkme N MMCbMEHHbIE NCTOYHMKM U BKIkoYmBLIas okono 300 annsonos y4ebbl y coceqen
B pasnnyHbIX obnacrsx.

5. PasgeneHne gaHHbIX Mo obnacTtam 3aumMcTBOBaHMIN NO3BOMNSAET YBMAETb LMKIbI AN KaX40N
13 Takonm obnacrten ¢ nepmogamm npumepHo 300 neT. 3ameTHy posb, Kak Mbl MOXEM BUOETb, B
PYCCKOW WCTOPWUM Wrpanu UMKIbl BOEHHO-agMWHUCTPATMBHOW OpraHmsauun, 3a KOTOpbIMU
crnegoBany NOAbEMbI KyNbTYPHBIX M TEXHUYECKMX 3anuMCTBOBaHui (puc. 1).

6. XapakTtepHo, 4To C¢ Ha4danom 10-oro, 11-biM, koHUOM 13-Havanom 14-oro n 15-16 BB.
CBSi3aHbl ANUTENbHbIE MUHUMYMbI CONHeYHow aktmBHocTM (Bard et al 2000, Solanki et al 2004).
Takum obpa3om, KynbTypHble TpaHcOpMaLUn B PyCCKOW MCTOPUN B O4EHb 3HAYUTENBHOW CTEMEHN
TArOTEIT K ANIUTENbHBIM MUHUMYMaM COJTHEYHOW aKTUBHOCTU. Pe3ynbTaThl Taknx TpaHchopmaLumi
AN KaXOoro M3 nepuogoB obcyxpatoTcd B gaHHON pabote. OTmevaeTcsi, YTO Hanbornee BaXxHbIe
AaBneHusa npouvcxogunu B KoHue 10-11 u 15-16 BB, nepvogam Gonee rnyboKMX MWHUMYMOB
COJTHEYHOW aKTUBHOCTW.

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:sergey.petukhov@gmail.com

: 7

Yncno nHHOBaLPIA
5@
p
—-'---

——[0cyAapcTED, IMBNEeMATHES M NONKTHES ——FemMecno, TEXHWKE, CTROMTENBLTED
gy H 0O YHIEHHE, BOEHHAA TEXHHKS, OPraHHzaLmMA CenbCkoe XOsANCTED
—p [yMETYPE, MEIMUMHA - - = Ogewna, 0fyes, TEKCTHIE

Puc. 1. 3aumcTtBoBaHue wHHOBauum Pycbio/Poccuen gna nepuoga 8-17 BB. [aHHble
pasgeneHbl no 6 obnacTsaM: rocygapCTBEHHOE CTPOMTENbCTBO, BOOPYXEHWEe U BOEHHas
opraHu3aums, KynbTypa (BKMovas MeauuuHy), pemMecno, TeXHMKa WM CTPOUTENbCTBO, CerbCKoe
XO35MCTBO, oaexaa v obyBb.

7. MOXHO TakkKe OTMETUTb, YTO NMPOLECCHI KynbTypHON TpaHcdopmauun Pycu/Poccun 10-11 1
15-16 BB. [OEMOHCTPUPYIT SBMEHUS aHanorMdHble 3anagHoMy BospoxageHuto, cybctpaTtom
KOTOpOro BbICTynanu obpasLibl aHTUHHOCTW.
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WCCNEQOBAHUE CBA3EN KOCMOCA U BUOCOEPbI — FOBUNENHbLIE OATbI 2010-2012 IT.
OT ANEKCAHOPA YAXEBCKOIO 10 XXAKA BEHBEHUCTA

Monsk 3.A.

EkaTtepuHOypr, Poccus
e-mail: maket@bk.ural.ru

2010 r. o3HameHoBaH tOuMnesMn wuccrnegoBaTenen addekta cBepxmanbix [03 Xaka
BenBeHuncTa (75 net co gHa poxgenus, 1935-2004 rr.), I'.H. WaHrmHa-bepesosckoro (80 net co
OHs poxgeHusi, 1930-1992 rr.) u OBYXCOTNeTUEM um3gaHus ocHoBHoro Tpyaa X.®.C. MNaHemaHa
[1,2]. 3ametum, adbpekT cBepxmanbix A03 aHOHCUMpOBaH mnporpammon X MexgyHapogHow
KOoH(epeHumn «Kocmoc n Buocdepa» Kak ogHO M3 MNPOSABNEHUN UX B3aMMOCBA3W. [lpyu aToMm
0OKasbIBaeTCsl BO3MOXHbIM BCMOMHWUTL mmeHa [Ik. lNMukkapgn (1895-1970 rr.), akagemuka C.B.
BoHcosckoro (1910-1998 rr.), npogeccopoB C.3. WHonsa (1930 r.p.) n b. IxosedcoHa (1940 r.p.),
Kpyrnble gaTbl MOSIBNEHMST 3HAYMMbIX HaydHbIX nybnukaumii. lNocesweHue IX MexagyHapoaHom
KoH(epeHumn «Kocmoc u Buocdepa» 115-in rogoBuwmHe co AHa poxaeHus AJl. YmxkeBcKoro
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Nno3BonsieT paclwupuTb BPEMEHHOM WHTepBan toOuNenHbix OaT M coaepXaTenbHblA  acnekT
paccmaTpmBaemMbix npobnem. [pobnembl OTHOLIEHUS Hay4yHOro coobulecTBa K pesyrnbTatam
nccriegosaHun A.J1. Ymkesckoro n XK. beHBeHNcTa 0BHapYXMBaKOT HEOXMAAHHOE CXOQCTBO. M B
TOM, U B [APYroM Cnyyadx MWMenu MecTO aKTbl aKTMBHOrO Henpu3HaHus, OgOpPMIEHHbIE
KOMUCCMOHHO. C NO3MUMIA HACTOSILLEro BpPEMEHM 3TN KOMUCCUOHHbIE pPELUEeHUs BbIrMaaaT
33aHraXMpoBaHHbIMN N HecoCcToATENbHbIMKM [1-5]. 3TO HaxoAuUT OTpaXXeHWe B WHTEPHET- U
nyénuumuctnyeckon peabunutauum pabot XK. beHBeHucTa u A. YmKeBCKOro, B MCMNOSb30BaHUM
MOCPEACTBOM CCbITOK Ha HuUX. 3gecb cnegyeT oTMeTuTb paboTtel B.M. Bnagumwupckoro,
J1.4. Kucnoeckoro, C. Optens, A.A. MNyTtunoea, C.3. WHons, O. YnbmaH, B. BaneHau, 3.A. lMNMonska.

B nocnegHem crnyyae aBTOpy [OOBENOCb BbICTynaTb € nybnvkauuMsamum o paboTtax
A.J1. YmxkeBckoro n XK. bBeHBeHncTa kak B dpopmMaTe MNOCBSLLEHMS, Tak U B dopmaTe paboumx
ccbinok. Ha npotshkeHun nepuoga 1989-2010 rr. 6b1n0 ocyLecTBneHo nopsaka 23 nyénukaumi.

AJ1. Ymxesckun — [x. MNukkapgn — 9 nybnukauui.

K. BeHBeHuCT — 14 nybnvkaumn.

K coxaneHuo, OTHOWEHWe Hay4yHoro coobuiectBa k pabotam A.Jl. YwmkeBckoro u
7K. BeHBeHnCcTa Noka nameHsaeTca mano. Heobxoanma aktuBHasi peabunuraumns asTux pador.
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INVESTIGATION OF THE BONDS COSMOC AND BIOSPHERE. JUBILEE ATTR DATES
2010-2012 Y. FROM A. CHIZHEVSKY UNTIL J. BENVENISTE

Polyak E.A.

Ekaterinburg, Russia
E-mail: maket@bk.ural.ru

2010 year as marked by Jubilee attr dates at investigation superlow doses. J Benveniste
(1935-2009), G.N. Shangin-Berezovsky (1930-1992) and 200 years of principal work of
Hanneman’s [1, 2]. That is give a chance to remember name of professor G. Piccardy, academian
S.V. Vonsovsky, professors S.E. Shnol and B. Josephson to reflect a round dates of scientific
articles.

Dedication of the IX Conference “Cosmos and Biosphere” for Jubilee date of A. Chizhevsky
(1897-1964) allows to extend of time interval and sapid aspect of touch upon question.

Problems of relation by scientific society to investigations of A. Chizhevsky and J. Benveniste
discover, sudden a likeness. That were take place incorrect phenomena active acknowledgement of
results by commission [1-5]. A passive rehabilitation of this results was realized time and again by
their utilization and reference on their (B. Vladimirsky, L. Kislovsky, S. Ertel, A. Putilov, S. Shnal,
V. Valenzi, D. Ulman, E. Polyak).

Author of this material created publications about works A. Chizhevsky and J. Benveniste in
form of dedications and references. It was carried out twenty three publications at period 1989-2010
years.

A. Chizhevsky — J. Piccardy — 9 publications.

J. Benveniste — 14 publications.

However passive rehabilitation of results there is insufficiently. Other, active forms of
rehabilitation are necessary.
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CTPYKTYPHbIE NPEBPALLEHNA BOAblI U BHELUHUE ®AKTOPDI
CmupHos A.H.

Mpod. MUP3A
e-mail: a.n.smirnov @mail.ru

B negbigywiem nccnegoBanmm [1] 6bo nokasaHo, YTO Xuakas BoAa MMEET OYEHb CITOXKHYHO
CTPYKTYpY. Ncnonb3ya onTudecknii MeToq U MeTo akyCTUHECKON 3MUCCUU, a Takke TePMUYECKUN
aHanu3, B BOAe OOHapyXeHbl HaOMOIeKynsipHble KoMmnrekcbl ¢ pa3mepamy  1-100 MKMm,
pacnpefenéHHble B  BOOHOW  cuUcTeMe.  YuuTblBash  XapakTepHble  CBOMCTBA  3TUX
CynpamosneKynsipHbix 00pa3oBaHuUii, Mbl Ha3BanMu MX «3MYIOHbI». PasMmepbl n NpoCTpaHCTBEHHAs
opraHusauusi HagMOSEeKynsApHbIX  KOMMMEKCOB 3aBUCAT OT COCTaBa BOAHOIO pacTBopa,
TemnepaTypbl M npegucTopum BogHoro obpasua. PasmepHble cneKTpbl 3MyNOHOB MOKa3biBaKOT
Hanuuve NATU ppakuun ¢ xapakrepHoeiMu pasmepamu: 1-3 uym,10-12 pym,30-35 pm, 70 ym n100
Mm. BogHas cpepa obpasyeT euHyto CUCTEMY BKITHYAOLLYI0 HaAMOIEKYISPHbIE KOMMIEKChl —
3MYIIOHbI, 3TO MPUBOOMT K TOMY, YTO €€ CBOWCTBA He SBMSOTCA NPOCTON CYMMOW, OTAENbHbIX
CTPYKTYPHbIX 3M1EMEHTOB, a BO3HMKAeT EHOMEH KoonepaTuBHOCTU. XXugkas Boga ecTb
HeromoreHHasi cybcTaHums BKIoYawLlas B cebs Kak MMHUMYM NSTb CTPYKTYPHbIX 0O6pa3oBaHuii ¢
pasnuMYHbIMM  CBOWCTBaMM, paspyllalolmxcsa npu  onpedenéHHeix Temnepatypax. Camoe
3amevaTenbHOe TO, YTO TemnepaTypbl UX pacnaga CoBnafalT C TemrepaTypamu, Npu KOTOpbIX
CKOPOCTb 3ByKa B BOAE MMEET MakCMMyM, agnabdaTtnyeckasi CKMMaeMoCTb MMHUMAasbHa, NAOTHOCTb
MaKkcuMarnbHa, TEeMnnoeMKOCTb MUHMManbHa W APYrMMW aHOMasbHbIMK TOYKamy BOAbl. JTO He
MOXeT ObITb crnydamHbiM. [lonvgucnepcHas CTpykTypa 3MYJIOHOB CyllecTByloLwas B Boae,
NPVMBOAUT K NONMMOAANbHOMY OTKITMKY Ha BHELUHWE BO3AEWCTBUS, MPOSABIEHMIO TMCTEPE3UCHBIX
ABMEHVMN N 3HAYUTENbHBIM BpeMeHaM pernakcauuu. [lokasaHo,4To Xuakasi BoAa Jerko MeHsieT
CTpyKTYpy. B KadecTBe npumepa Ha puc.1 NpuBegeHO M3MEHEHUE YKMCIia 3MYMOHOB B Tarnon Boge
BO BPEMEHMW.
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Puc.1. NameHeHne coaepXaHus pakLmii SMYyNOHOB B Tanon Boe BO BpeMeHU

Mockonbky Boda, B GOMbLUMHCTBE Cly4YaeB, SBMNAETCA MEPBUYHOM MULLEHBbIO CcrnabbixX
BO3AEMCTBUIA Ha Guornormyeckne cuctembl [2], TO Ha U3MEHEHWs CTPYKTYpbl BOAHbLIX PacTBOPOB B
npouecce uccrnefoBaHui cnedyet obpallatb Cepbe3HOe BHUMAHME.

Nutepatypa
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npombiwieHHocTy, - 2010, -Ne 4, -p.41-45.
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THE WATER STRUCTURE UNSTEADY AND EXTERNAL AFFECTS
Smirnov A.N.

Prof. MIREA
e-mail: a.n.smirnov@mail.ru

In previous studies [1] it was shown that liquid water has a very complex structure. Using
optical methods, acoustic emission and by thermal analysis of the water supramolecular complexes
sized from 1 to 100 pym (micrometre) were found in “continuous” aqueous systems. Basing on the
characteristic properties of these supramolecular formations we have named them “emulons”. Sizes
and spatial organization of supramolecular complexes depend on the composition of aqueous
solutions, temperature and prehistory of the water. Size specters of emulons reveal five fractions
with characteristic sizes:1-3 ym,10-12 uym,30-35 ym, 70 ym 1100 ym. Complex organization of
water structure as a unite ensemble, that includes supramolecular complexes - emulons, result in
the fact that properties of aqueous system are not simply the sum of properties of its different
structural elements, but are explained by cooperation phenomenon .This makes it possible to make
a conclusion that liquid water is not a homogeneous substance that consists of minimum five
microstructural formations with different properties. The most exciting thing about this is that all
these threshold temperatures coincide with characteristic temperatures of water, in example, at
which sound speed in water is maximum, adiabatic compressibility of water is minimum, water
density is maximum, minimum of heat capacity, and with other “abnormal” points of water that is no
coincidence. The polydisperse structure of the emulons formed of the water, ensuring
polymodalnost reply by the external affects, appearance hysteresis,considderable times relaxation.
It is shown, that liquid water very easily change the structure. For example, on the fig 1 bring
change of the emulons at the “melt water” in time during.
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Fig.1. Quantity of emulons at the “melt water” in time during.

Since the water, in at many cases is a primary target for faint exercise influence on the biology
systems [2], it is posssible the structure of water modification in the time investigation pay attention
very much.
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OCOBEHHOCTU ATMOC®EPHOIO UHPPA3BYKA U EIO CBA3b C TEO®PU3INYECKMMU
NMPOLIECCAMU

Copoka C.A., Kapamaeea JI1.M., Me3eHuee B.I1.

JIbBOBCKUI LeHTP MHCTUTYTa kocMudeckmx nccnegosanuin HAH n HKA YkpauHel

ATmocdhepHBI MHAPa3BYK -3TO akycTuyeckue konebaHusi B AuanasoHe 4acToT npubnmsnTensHo
0,003-20 INu. NHdpasBykoBble konebaHusi B atmocdepe 3eMnum SBRSOTCA pe3ynbTaToM OecTBUSA
MHOFOYMCIIEHHbIX reoC(EpPHBbIX MPOLIECCOB M MpoLEeccoB B GnmkHem kocmoce [1, 2]. Hencreue
9HEPrUM  KOCMMUYECKOrO MPOUCXOXOEHUA Ha 3eMHble MNpouecCbl OObIMHO  CBSA3bIBAOT C
3MNEKTPOMArHUTHbIMU  U3NYYEHUSIMU U KOPMyCKyNsipHbIMK  noTokamn ConHua. Bsanmopenctere
3NEeKTPOMarHUTHOro N3ryyYyeHnst ¢ HEOAHOPOAHOCTSMM MPO3PaYHOCTM aTMocdepbl MOXET NPUBOANTL
K reHepaLmmn akyCTu4ecknx konebaHumn B LULMPOKOM Auana3oHe 4acTorT.

Mop BNUsiHMEM WH(ppa3Byka WMHTEHCUAUUMPYIOTCS XMMUYECKME peakuum B atMocdepe U
npouecchbl KOHAeHcaumy napoB BoAbl. Mpu KOHOEHCAUMM BbIOENSETCA 3HAYMTENBHOE KONMMYECTBO
TEeNnnoThbl, YTO MPUBOAMUT K MEPECTPoONKe AMHAMUKM aTMOCKEpPHbIX NpoueccoB. Takum obpasom,
MHGPa3ByK ABNSETCA Kak hakTOpoOM BMAWUSHWS Ha reocdepHble MPOLECChbl, Tak U HOCUTENEM
MHGOPMALIMM O UX COCTOSTHUN.

B poknage npepctaeneHbl obwuve CBOWCTBA WH(pasByKka: CreKTpanbHbIA  COCTaB,
pacrnpegeneHne SHeprum Mo CNekTpy W €ero MUKW, pasnuymMsi CMOKOWHOrO U BO3MYLLLEHHOIO
COCTOSIHUN WHGPa3ByKa, PUTMMKA CYTOYHOTO M CE30HHOrO Xoda, camonogobue ormbaroLlen
MHGpa3ByKa B pasHbIX y4acTKax CrnekTpa.

B 3aBucMmocTM OT TeMMnOB MOCTYMMEHUA SHepruM B aTtMocdepy [OIMKHa MEHATbCA
WHTEHCMBHOCTb WMH(PPa3ByKOBbIX BO3MYyLLeHM. OHM [OIMKHbI OTOOpaXkaTb CYTOYHYH PUTMUKY
MOCTYNMIEHNS] CONTHEYHOWN 3HEPTUM, CE30HHBIE N3MEHEHUS], aHOMarbHbIE re0PU3NYECKNE BO3MYLLEHNS
(Hanpumep 3emneTpsiCeHUsi, ByNKaHWYECKash aKTUBHOCTb, rpo3bl U T. M). CyLecTBEHHO OOMMKHbI
BMMATb Ha MHGPa3Byk obnayHocTe 1 BeTep. OgHN BNusSHUSA OyOyT UMETb 3aKOHOMEPHYIO PUTMUKY,
apyrve OygyT cnydanHbiMU. DT naMeHeHus byayT oTobpaxaTbecs B orvbaroLmx MHpasByka.

PaccmoTpeHa peakumsi aTmocdepHOro WHdpasByka Ha COJTHEYHble BCMbIWKKU. [TOCKOMBKY
NHGpasByKoBble konebaHuss B 3HAYMTENBHOW CTENEHW MMEKT Cry4YamHbI XapakTep, aHanus
M3MEHEHWNA €ero napamMeTpoB MoOcCMne KPYMHbIX COMHEYHbIX BCMbILEK MpPOBEOEH B pamKax
BEPOSITHOCTHON MaTteMaTU4ecKon MOLENM CTauMOHApPHOro cry4varHoro npouecca. CnekTpanbHas
NNOTHOCTb KomnebaHui MHdpasByka OO0 Hayana BCMbIWKM OnvM3ka K BuAy, XapakTepHoMy Ans
HEeBO3MYyLLIEHHbIX KonebaHun nHdpassyka [3]. CnekTpanbHas MioTHOCTb KornebaHun uHdpassyka
nocne OENCTBMS CONTHEYHOW BCMbILWKN CYLLECTBEHHO W3MEHSIETCH: pacLUMPSIeTCsl CMeKTpasibHbIN
coctaB konebaHun WHpasByka, WHTEHCUBHOCTb HOBbLIX MMKOB CMEKTPANbHOM MNOTHOCTU
NpUONMKaeTCd K MWHTEHCMBHOCTU OCHOBHOIO MuWKa, MpyM 3TOM YBENMYMBAETCA 3HEPrusi
NHGPa3BYKOBbIX KOrebaHu.

PaccmoTpeHa B3aMMOCBA3b aTMOCKEPHOro UHdpasByka W CEACMUYECKOW aKTUBHOCTW.
BnusHue cericMmnyeckon akTMBHOCTW Ha MHAPA3BYK SBNSETCA OYEHb CIOXHBIM MPOLLECCOM, 30€eChb
HeobOX0AMMO y4NTbIBaTh pasHoOOpasHbie PU3NKO-XMMUYECKME NMPOLIECCHI, KaK B niMTocdepe, Tak u
B aTMocdepe.

MHdpasByk MOXeT cosgaBaTb Ha MOBEPXHOCTM 3eMNn 3HAKOMEpPEMEHHbIE HaMpshKeHUs |
MPOHMKATbL Ha 3HauMTenbHble MybuHbl B nMTocdepy. NpoHukas B nutocdepy, MHppa3BykoBbie
kornebaHusa BRVSIIOT Ha CKOPOCTb MepemeLleHns hrnovagoB, TENNYPUYECKNE 3NEKTPUYECKME MONS U
Ha nokasnbHble cercMmnyeckmne konebaHus. Takme Npouecchl NPOMCXOAAT Ha BOMbLUMX TEPPUTOPUAX
M MOMyT OKasblBaTb CYLLECTBEHHOE BIIMSHME HA CENCMMWYECKYID aKTUBHOCTb. Takum obpasom,
MHGpa3ByK B aTMocepe MOXET ObITb KaK pe3ynbTaToM CEACMUYECKUX KONebaHWiA, Tak U akTUBHO
BMWATb Ha HWX. B xapakTtepe B3aumooOmeHa konebaTenbHOW 3Heprnen mexgy nutocdepon u
aTMocepon MOryT MPOSIBAATLCA MPOLECChl MOArOTOBKU KPYMHbIX 3emMneTpsiceHun. B poknape
npvBedeHbl rpavkn M3MEHEHMs1 CNeKTpanbHOW MIIOTHOCTU WHpas3Byka nepen, 4O M nocne
3emneTpsceHuit B Typumn 1 B PymbiHMKM, a Takke ¢pa3oBble NOpTPeTbl CENCMUYECKON akTUBHOCTU
(CKOPOCTb U3MEHEHNST MarH1Tyabl) N MHppa3Byka (CKOPOCTb N3MEHEHUS ormbaroLen).
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FEATURES OF ATMOSPHERIC INFRASOUND AND ITS RELATIONSHIP WITH GEOPHYSICAL
PROCESSES

Soroka, S.A., Karataeva L.M. , Mezentsev V.P.

Lviv Center of Institute of Space Research of the NAS and NSA of Ukraine

Atmospheric Infrasound is acoustic fluctuations in the frequency range of 0,003-20 Hz.
Infrasonic waves in the Earth's atmosphere are result of numerous geosphere processes influence
and processes in the near space [1, 2]. The action of cosmic energy on the Earth processes
typically associated with electromagnetic radiation and solar corpuscular streams. The interaction of
electromagnetic radiation with atmospheric transparency inhomogeneities can lead to
generalization of acoustic waves in a wide frequency range.

Chemical reactions in the atmosphere and the processes of water vapor condensation are
intensifed under the influence of infrasound. The significant amount of heat is emitted under
condensation that leads to a restructuring of the dynamics of atmospheric processes. Thus, infrasound
is as a factor of influence on the geosphere processes, so information carrier about their condition.

The report presents the general properties of infrasound: spectral analysis, spectral energy
distribution and its peaks, differences of undisturbed and disturbed infrasound state, the rhythm of daily
and season'’s variations, self-similarity of the infrasound envelope in the different parts of spectrum.

Intensity of infrasonic fluctuations can very depending on the rate of energy getting into the
atmosphere. They must display a daily rhythm of solar energy, season changes, anomalous
geophysical disturbances (such as earthquakes, volcanic activity, storms and others). The clouds
and wind are affected significantly on infrasound. One effects will be regular rhythm, others will be
random. These changes will appear in the infrasound envelopes.

The reactions of atmospheric infrasound by solar flares is considered. Since infrasound
fluctuations are largely random, analysis of its parameters changes after significant solar flares, was
conducted by probabilistic mathematical model of a stationary random process. The spectral
density of infrasound fluctuations before solar flares is similar to the form, which characteristic to
undisturbance infrasound [3]. The spectral density of infrasound fluctuations after a solar flare
varies considerably: spectral composition of infrasound fluctuations increasing, the intensity of new
peaks in the spectral density approximates to the main intensity peak and at that energy of
infrasonic fluctuations increase.

Correlation between atmospheric infrasound and seismic activity was examined. The influence
of seismic activity on infrasound is a very complicated process, and therefore it is necessary to take
into account different physico-chemical processes both in lithosphere and atmosphere.

Infrasound can create alternating voltage on the Earth's surface and penetrate to considerable
depths in the lithosphere. Penetrating into the lithosphere, infrasonic fluctuations affect the speed of
fluids movement, the telluric electric field and local seismic vibrations. Above-mentioned processes
occur over a large areas and can have a significant influence on seismic activity. Thus, infrasound in
the atmosphere can be as the result of seismic vibrations, so influence on them activity. The
processes of prepare large-scale earthquakes may be occured in the nature of the interchange of
vibrational energy between the lithosphere and atmosphere. The report shows the graphs of spectral
infrasound density before, during and after earthquakes in Turkey and Romania, as well as the phase
portraits of seismic activity (rate of magnitude change) and infrasound (rate of envelope change).
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MEXAHWU3M BO3ENCTBUA KOCMUYECKOW Noroabl HA AABNEHUSA B COLIMOCPEPE
CyneiimeHoe U.3.", Llanmbikoea [.B.", Upmyxamemoea I'.C.% MaH4eHko C.B."?

' AnmaTuHCKuit YHUBEPCUTET dHEepreTnkn u cesasu, Anmatsl, PK
2Kasaxckuil HaLWOHaTbHBbIi yHMBepcUTeT UM. anb-Papabu, AnmaTel, PK
e-mail: Esenych@yandex.ru

BnusHme kocmuyeckol norogbl Ha ABMEHUs], MpoTeKawLwme B coumnocdepe, NoaTBEpXKaaeTcs
MHOTFOYUNCINEHHBIMWN 3KCMEPUMEHTANBbHLIMU AaHHBbIMK, 0006LLEHHBIMK, B YacTHOCTK, B [1]. OgHako,
OOLLENPUHATON MHTEpPNpPeTauumM NpUpPoAbl TAKOro BIMSIHUSA A0 CUX MOp He cyllecTByeT. B gaHHOM
paboTe, Ha OCHOBE MOAENV MpPeasfioKeHHOM B [2], pa3BuTa Teopus, No3sonsiowasi o6bACHUTb
MHOrMe ocobeHHOCTM BO34ENCTBMA KOCMUYECKON Norogbl Ha coumnocdepy.

OcHoBort mMogenu [2] siBNsieTCA aHanorus mexgy IobbiM CBSI3HBIM COOOLLECTBOM MOAen
(coumymom) n HepoHHOW ceTblo. B kavecTBe aHamora HempoHa 34ecb BbICTYNaeT WHAMBUA,
noBedeHNe KOTOPOrO OMWCLIBAETCS B TEPMMHAX «CUrHaroB», (POPMUPYEMbIX Ha Bbixoge». B
KadecTBe TaKMX CWUrHamoB MOIMyT paccMaTpuBaTbCsl, HanpuMmep, pe3ynbTaTtbl npouenypbl
rorfiocoBaHus nNpu NnpoeegeHnn BeidopoB u T.N. MNpoueaypa opmanusaummn noBegeHnst MHAMBMAA,
NMPUHMMAIOLLLETO pEeLUEHMsl, Takke NpeanoXeHa B AaHHoW paboTe. [MokaszaHo, 4TO LOCTATOYHO
LUMPOKUI CMNEKTP SBMEHUA B coumocdepe MOXeT ObiTb onncaH B TEPMMHAX HENPOCETEBbIX
METOLOB MpKW YCIOBUMW, YTO COCTOSIHME BXOAOB M BbIXO4A HEMPOHA OTBEYAET MHOTO3HAYHOW FOTUKE,
npu4eM KOHKPETHOW peanuaaumen cetv B JaHHOM Crydae BbICTyMNaeT Herponpoueccop Xondwunaa.
AHanorom o6paTHbIX CBA3EW Mexdy HEeMpoHamMu B AaHHOM Cry4vae SIBNSTCA MEXIUYHOCTHbIE
KOMMYHMKaLMK, KOTOPbIE, TaK XXe Kak 1 obpaTHble CBs3M B OObIMHOM Herponpoueccope Xondwunaa,
XapaKTepusyTCst YACNEHHBIMW 3HAYEHNSIMM BECOBbIX KO3 (PULNEHTOB.

Ha 3TOoM ocHOBe peanusoBaHa 4WUCMEHHAd MoAENb HEWPOHHOW CETKU, OTBEeYaloLLEN
NMPOBELEHUIO MpOLEedypbl ronocoBaHus. Mcnonb3oBaHne OaHHOW MOAENW MO3BOMWMO MoKasaTb,
YTO, BO-MEPBbIX, OKA3bIBAKTCA CHATbIMW HEraTuUBHbIE pe3ynbTaTtbl, BbiTEKAOLWMNE M3 TEOPEMbI
Oppoy O HEeBO3MOXHOCTM. Bo-BTOpbIX, MOKa3aHO, YTO CyLleCTByeT AmManasoH YCroBWMW, Korga
COCTOSIH/E CEeTWM OKa3blBaeTCA HeCTabuNbHbIM W, Kak CneacTBME BOCTIPUMMYUMBBLIM K crniabbiM 1
cBepxcrnabbiM BO34eNCTBUSIM, OKa3blBaEMbIM Ha BCe ee anemMeHThl (cnaboe rmobanbHoe BNUSHUE).

MokasaHo, 4YTO B cryvyae, OTBEYaloLWEM YCTOMYMBO pacrno3HaBaembiM obpasam, pesynbtaT
ronocoBaHus Ae-pakto onpefensieTcad He CTOMbKO «MHEHUAMW»  WHOMBWAOOB, CKOMBLKO
NHGOPMaLMEN, 3aNNCaHHOW B HEMPOHHYK CEeTb, KOTOPYH OHU hopMupyloT (chakTnyeckme peyb
ngetT o TOM, YTO peLlleHMe «MNPUHUMAET» HEMPOHHas CceTb, CTPYKTypa KOTOpOW 3ajaercs
XapakTepoOM  MEXMMYHOCTHbIX  KOMMyHMKauui). HanpotuB, B crnydae  HEYyCTOM4MBOrO
pacno3HaBaHus obpasa (korga HEeMpOHHas CeTb He MEePEXoauT K ONpeAeneHHOMY COCTOSIHUIO Mpu
CKOMNb YrogHo GOMbLIOM YMCre UTepauumii), OHa CTaHOBUTCHA YyBCTBUTENbHOW K cnabbiM curHanam,
nocTynalwLwwmM Ha Bxodbl. MeTogamMu YNCNEHHOro MOLENMPOBaHUS 34eCb, B YAaCTHOCTM, MOKa3aHo,
YTO NP CUHXPOHHOM BO34EWCTBUM Cnaboro curHana Ha BXOAbl BCEX 3MIEMEHTOB HEYyCTOMYMBOW
CEeTN OHa MOXET NepenTu B meTactabunbHoe coctosiHue. okasaHo Takke, YTO paccmaTpMBaemMoe
BMWSIHNE CTAHOBUTCHA TeM Ooriee BbIpaXeHHbIM, YeM OOriblue 3NIEMEHTOB COAEPXWUT MoAesfbHas
HEeNPOHHas CeTb.

MonyyeHHble pe3ynbTaTel MOATBEPXKAAKT BbICKA3aHHYD B [2] rMnotedy O MexaHu3me
BO34ENCTBUSA crabbix CUrHamoB Ha coumocdepy, €e OTAENbHbIE 3NEMEHTbI U MpoTeKalLwmne Hemn
npouecchl. [JaHHasa rmnoTesa, OCHOBaHHAas Ha aHanu3e CTaTUCTUkM 3aborneBaemMocTy B rLAnmathl B
nepuon ¢ 1970 no 1985 rr.,, OCHOBbLIBAETCA Ha NPEANOMNOXEHUN O CUHXPOHU3UPYIOLLEN ponuv
rnobanbHbIX akTopoB. T.e. cnaboe BO3AENCTBME BbICTYNAET Kak CBOEro poAda CMyCKOBOM
(KkypKOBBI) MEXaHM3M, HECKONbKO CABWrasi MOMEHT BPEMEHW, Korga MPOVMCXOAWUT TO UIU MHOE
cobbITve, MpPeanochiNiku Anst KOTOPOro yxXe umenu mecto. [Mpu OQHOBpPEMEHHOW peanuaauuu
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OonblIOro KONMMYecTBa TakKMX COObITUM MOXET peanu3oBaTbCs HOBOE KayecTBO, YTO U
OEMOHCTPUPYIOT YUCTIEHHbIE 3KCMEPUMEHTbI, MPOBELAEHHBIE C HEMPOHHBIMK CETAMKU. B yacTHocCTH,
MoenbHas ceTb B [AaHHOM Crflydae MOXEeT MNepenTtM W3 HeyCTOMYMBOrO COCTOSIHUS B
mMeTacTabunbHoe.

Pe3ynbTaTbl NpoOBEAEHHOrO UCCIEL0BaHUSA MOKa3bIBAKOT TaKkKe OrpaHWYeHHbIE BO3MOXHOCTU
KOPPEnsiUMOHHOIO aHanm3a [AOnsi BbISBIIEHMSI BNUSIHWME CcradblX BO3OEWCTBUA Ha MNOBeAEeHMEe
MOOENIbHON HEeWpPOHHOW ceTu. A WUMeHHOo, Onuskue no amMnnuMTyge W NPOAOIDKUTENBbHOCTU
BO3OENCTBUSA MOTYT NPUBOAUTE K MOSBIIEHNIO Pa3fnYHbIX METACTaOMITbHBIX COCTOAHWUI OOHOW U TON
Xe ceTn. OTo BMofHe 00bSACHMMO, Tak Kak dhopMupylolascs metactabunbHas ceTb obnagaet
[JOCTaToOYHO LUMPOKUM CMEKTPOM pacro3HaBaeMblx 00pa3oB M BbIOOpP KOHKpeTHoro obpasa, no-
BMAOMMOMY, onpegenseTtcs cnyvyanHeiMu oaktopamm. COOTBETCTBEHHO, YNCITEHHBIE SKCMEPUMEHTHI
MokasblBaloT, YTO Aae MNpu YCNoBwuM, koraa crnabble BO3OEWCTBUS OENCTBUTENBbHO OKasblBaloT
BMMSIHUE HA HEMPOHHYIO CETb, MOXET U HE CYLLECTBOBATb KOPPENALUA Mexay MakpornapameTpamu,
XapakTepusyLLMM COCTOSIHUE €€ BbIXOO40B U aMNnUTyA0M BHELLHErO BO34ENCTBUS.
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Influence of space weather onto phenomenon taking place in sociosphere is confirmed by
number of experimental data summarized in [1], etc. However there is still no any common
interpretation of such influence’s nature. In present work on base of the model offered in [2] the
theory allowing to explain many peculiarities of space weather influence onto sociosphere is
proposed.

The model base [2] is analogy between any related community of people and neuron network.
The separate person is an analog of neuron whose behavior is described in term “signal formed on
outlet”. For instance, results of voting procedure and etc. can be considered like this type of output
signals. Procedure of person behavior formalization which is making decision in also offered in
present work. It is shown that quite wide spectrum of phenomenon in sociosphere can be described
in terms of neuronetwork methods on conditions that state of neuron inputs and outputs comply with
many-valued logic and concrete realization of network in this case perform Hopfield’s
neoroprocessor. Analog of feedbacks between neurons in that case is interpersonal
communications in simple Hopfield’s neuroprocessor, which can be characterized by number values
of weight coefficients.

Numerical model of neuron network corresponding to voting procedure performance is realized
on this base. Application of this model allows showing that, first of all, the negative results following
from Arrow’s theorem of impossibility are removed. Secondly, it is shown that there is conditions
diapason existing when state of network is unstable and weak and superweak receptivity onto
influences which are made onto all its elements (weak global influence) appears as a result.

It is shown that in case of strongly recognizable type result of voting is defined de-facto not so
much by person’s “opinion” as information reordered in neuron network which they form (i.e.
decision “makes” neuron network which structure specify character of interpersonal
communications). In reverse, in case of unstable recognition of image (when neuron network
doesn’t transfer to certain condition at any amount of iterations) it became sensitive to weak signals
coming onto enter. By using methods of numerical modeling, it is shown that in case of synchronic
influence of weak signal onto enter of every element of unstable network it can transfer into

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:Esenych@yandex.ru

methastable state. It is also shown that considered influence became so much pronounced as more
elements the model neuron network consists of.

Obtained results confirm offered in [2] hypothesis about mechanism of weak signals influence
on sociosphere, its separate elements and proceeding processes. This hypothesis created on
analysis of morbidity statistics in Almaty from 1970-1985 years bases on assumption about
synchronizing role of global factors. l.e. weak influence behave like trigger mechanism shifting the
moment of time when some event happens and presuppositions of it has took place. In case of
simultaneously realization of big amount of such events the new property can be realized what was
demonstrated by numerical experiments conducted with neuron networks; in particular, model
network in this case can transfer from unstable condition into methastable.

Results of investigation shows limited possibilities of correlation analysis for revealing the weak
influences on behavior of model neuron network too. Influences which are close to each other by
amplitude and influence time can result in appearing the different type of methastable conditions of
the same network. It is quite explainable because forming methastable network posses wide
enough spectrums of images and choice of concrete image probably defines by casual factors.
Therefore numerical methods shows that even in case when weak influences indeed affect on
neuron network, the existing of correlation between macroparameters characterizing its outlets and
amplitude of external influence is questionable.
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CUHXPOHHbIA MOHUTOPUHI NCUXO®U3NONIOMMYECKUX MOKASATENEN U
KOCMO®U3UYECKUX ®AKTOPOB

Xopceea H.M."z, puzopbee I7.E.3, Kunecca I'.B.4, Wmudm M.B.*

1Yl4pe>|<,1:|,eHv|e PAH «UHcTuTyT Brioxummnyeckon dmsmkm nm. H.M.OmaHyansa», Mockea, PO
2Yl4pe>|<,l:|,eHl/|e PAH «UHCcTUTYT KOCMUYeckux nccnegosaHuny, Mockea, PO
TaBprYECKU 'yMaHUTapHO-3KONMOMMYeCckUn MHCTUTYT, Cumdbepononb, YkpanHa
4TaBpVNeCKlm HaLMoHanbHbIM yHBepcuteT M. B.U. BepHaackoro, Cumdeponons, YkpauHa

OTpacnu TeneMeauuUMHbl U «3MNEeKTPOHHOro» 300POBbSA, KOTOpble SABMAIOTCA MCTOYHUKOM
NPYMeHeHNs1 MH(POPMALIMOHHBIX TEXHOSOMIA, MHTEHCMBHO pa3BMBalOTCA Kak 3a pybexom, B
YkpavHe u Poccun. OHM BKIOYAOT TEXHOMOMM  YOAneHHOro MOJNyYEHUs, XpaHeHus U
krnaccudmkaumm 6onblunx 06beMOB MHpOPMaLMM O MauUMeHTax, AUCTAHLUMOHHOIO KOHTPOSS 3a MX
COCTOSIHUEM B pearlbHOM BpeMeHMW, NPpoBedeHNs BUOEOKOH(EepeHLNIA 1 TeNEKOHCYINbTUPOBaHMS, 1
Tak ganee.

Llenb [QaHHOrO uWccnegoBaHUsi — CO3[4aHME KOMMEKca KOMIMbIOTEPHbIX Mporpamm,
MO3BOJISAOLWMX MPOBOAUTL YOANEHHbI MOHUTOPUHI MCUXOMU3NONOIMYECKUX MoKasaTenen u B
peanbHOM PeXMMe BPEMEHM COMOCTaBNATb MX C KOCMOMU3NYECKUMU DaKTopaMM.

B Hactosillee BpemMs [OeWCTBYeT calT «YHuBepcarbHbli MOHUTOPUHI  3KONOrMYECKOro
300pOBbS YenoBeka» - WWW.Umon.org.ua, KOTOpbIA MNO3BONSEeT foboMy MOMb3oBaTernto,
nMetoLieMy AocTyn B VIHTEpHET, BOCMONb30BaThCS NPEANIOKEHHBIM KOMIMIIEKCOM AMArHOCTUYECKMX
METOAMK, KOTOpbIE [4al0T BO3MOXHOCTb OO bEKTMBHO OLEHUTb:

- pasnuyHble HerpoaMHaMuuyeckue Mokasatenu (paboTocnocOGHOCTb,  YCTOWYMBOCTb
BHMMaHUs!, BPEMS peakLMy Ha BHELLHWE CTUMYIbI, NaTeparbHble NpeanoyTeHust);

- nokasaTesnu NCcMxo3MOLMOHANIbHOTO COCTOSIHUS;

- HAMBMAOYanbHbIE NapaMeTpbl reMoAVHAMUKY;

- MHAMBWAYanbHblE 3aBUCUMOCTM MEPEYUCTIEHHbIX NapamMeTpoB OT (PaKTOPOB KOCMMWYECKOW
rorofbl 3a BblIOpaHHbIi MHTEPBAr BPEMEHN;

- ICUXNYECKME N CBOMCTBA U COCTOSIHUS UCTILITYEMOTO.
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Cnep,yeT OTMETUTb, YTO AAHHbIN OMAarHOCTUYECKUA KOMMIMEKC He Tpe6yeT Haln4na BHELLHEro
cneunanbHOro OGOpyﬂOBaHI/Iﬂ anda perncrtpaumm pgaHHblX, KpOMEe TOHOMETpa AnA WU3MepeHua
nokasarenen remognHaMmnkn (apTepmaanoro OaBlieHnda N 4acCToThbl cepaeYyHbIX COKan.leHMVI).

Ananus paHee NnonyvYeHHbIX AaHHbIX ANTUTEeNIbHOroO MOHUTOPKHIA, NpOBOANMbIX XOpCGBOIZ H.WN.,
N [OaHHbIX TEeCTUpOoBaHUA nonb3oBaTefnien canTta, MO3BOSNIT HE TOMbKO pa3pa60TaTb HOBbIE
mMeToan4eckmne noagxoabl K o6pa60TKe pe3ynbtatoB, HO W MNOJIHOCTbKO BHEOAPUTb WX AO5nd
nporpaMmMmHOro KkKommnriekca, npuMmeHAeMoro Ha canTe.

A SYNCHRONOUS MONITORING OF THE HUMAN PSYCHOPHYSICAL PARAMETERS AND
THE COSMOPHYSICAL FACTORS

Khorseva N.L." 2, Grigoriev P. Ye.?, Kilessa G.V.?, Schmidt M.V*

"Establishment of the RAS “Institute of Biochemical Physics. N.M. Emanuel”’, Moscow, Russia
2Establishment of the RAS “Institute of Space Research”, Moscow, Russia
3Tavrida Humanitarian Ecological Institute, Simferopol, Ukraine
“Tavrida National V.I. Vernadsky University, Simferopol, Ukraine

The fields of telemedicine and "electronic" health, which are the source of the information
technologies, develop intensively in all countries. These fields include the technologies of remote
getting, storage and classification of large amounts of information about patients, remote monitoring
of their condition in real-time videoconferencing and teleconsultation, and so on.

The goal of present research is a creation of complex of the computer programs that provide
the remote monitoring of psychophysiological parameters in real time to compare them with
cosmophysical factors.

Now the site "Universal monitoring of environmental health» www.umon.org.ua is actively
functioning. It allows anyone with Internet access, to use of the proposed set of diagnostic
techniques that allow to get the objective estimation of:

- various neurodynamic indicators (performance, sustained attention, reaction time to external
stimuli, lateral preferences);

- indicators of emotional state;

- individual hemodynamic parameters;

- individual parameters of sensitivity of the specified parameters to the space weather factors
for the selected time interval;

- mental properties and states of the subject.

It should be noted that the diagnostic system does not require special equipment for external
data recording, except a tonometer to measure the hemodynamic parameters (blood pressure and
heart rate).

Analysis of previous data obtained during long-term monitoring carried out by N.I Khorseva,
and site users test data allowed not only to develop new methodological approaches to analyzing
the results, but also to implement them into software system, used on the site.
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