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KOCMHYECKAA IOT0JJA U BHOJIOT HYECKHE
ITPOIIECCHI

HOBBIE ITPOLHECCBHI B ADPOHOMUHU, MUKPOBOJIHbBI U3
CPEJIbl U BE3OITACHOCTHh KOCMMUYECKHUX MEPEJIETOB

Asakan C. B.', Bapanoea JI. A.°

'BHL{ «'OU um. C.11. BaBuiosa», Cankrt-Ilerepoypr, Poccus
*®usnko-rexuudeckuii mHCTUTYT HM. A.D. Modde, Cankr-Ilerepbypr, Poccus
e-mail: l.baranova@mail.ioffe.ru

O6ocHoBana kormenmus A. JI. UmKeBCKOTo 0 KIIFOUEBOM POJIA KOJIIOUIOB
B rearobuonoruu [1]. Onucansl Tpu mpoiiecca, BBEAEHHBIX HAMH B (PU3UKY
noHocdepbl, 0COOEHHO BAXKHBIX MIPH TeINOTe0()U3NIECKON BOSMYIIIEHHOCTH B
nepuonbl Benbliek Ha ConHile W MarHUTHBIX Oypb — 3ddexr Oxe [2],
nByKpaTtHas ¢otoronmu3zanus [3] u pundeproBckoe Bo30yxiaeHue [4, 5]. OT1o
MO3BOJIMJIO  NPEJVIOKUATH  HOBBIM  areHT  COJIHEYHO-3€MHBIX  CBA3CH:
MUKpPOBOJIHOBOE H3JIy4y€HHE HOHOC(hEpHI, XOPOIIO OTPAKAIOIIMI COJHEUHO-
Ir€OMarHUTHYIO aKTUBHOCTb U €€ BKJIAJ B KJIMMATOJIOTHIO [6, 7] 1 Onodusuky
[7-10], a Takke NMpUBJIEYb TAKOM OMBIT JJIsl PEIICHHUS PsAIa KOCMOJIOTHYECKUX
npobiemM Ha 0aze (U3MYECKOM ONTHUKHU: BBIABICHUS TPUPOABI «TEMHOM»
SHepruu BceneHHOM M BO3MOXHOCTEH YYE€Ta JHEPreTMKH MHUKPOBOJHOBOU
gacT penukToBoro usnydeHus (PU1) mist ObICTphIX KOCMUYECKUX MEPENETOB K
maHeram W 3Bé3nam [11, 12]. B 3Tux pelieHusix UCHOIb30BaH MOCTYJIAT
A. DiiHmreriHa 1916 1. 0 BBIHYK/IEHHOM HUCITYCKAaHUM KBAHTA (IIPU UCTOYHHUKE
U B Cpelie C TEPMOJUHAMUYECKOM paBHOBecueM [12]) co BceMu OCHOBHBIMU
MapaMeTpaMHy MOTJIOMAEMOr0 MUKPOBOJIHOBOTO U3JIYUYECHUS, YTO U TTO3BOJIMIIO
ONPENCIIUTh, YTO «TEMHAS» DBHEPrUs, ATO JHIIb JOMOJHUTEIbHBIA IOTOK
KBaHTOB, BBIHYXXJEHHO MCIYCKaeMblii B a0COJIIOTHOM 3HEPreTHYECKOM
MakcumyMe PU. BBenénnbie mpoiiecchl 00eCeurBarOT MOTYUYEHHE CIEKTPOB
($OTO- U BTOPUUHBIX 3JIEKTPOHOB B MOHOC(hEpe Il JII0OBIX MEPUOIOB CYTOK,
YTO TIO3BOJISIET OIMCHIBATh TIOCTOSIHHO BJMSHUE Teauoreo(u3ndeckou
aKTUBHOCTU HA 3€MHBbIE sIBJIeHUs. PaccMoTpeHa 0e30MacHOCTh MUIOTHPYEMBIX
KOCMHYECKUX TMOJIETOB, BKJIO4ash BHeMarHutocepueie [13], a Takxke eé
HOBBIE PEIIEHUS B TallbHUX nepenérax [12].

Jluteparypa
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2. Avakyan S.V., Vlasov V.N. Int. Symp. Solar-Terr. Phys., Sao-Paulo, 1974, 3, 190-199.
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NEW PROCESSES IN AERONOMY, MICROWAVE FROM THE
ENVIRONMENT AND SAFETY OF SPACE FLIGHTS

Avakyan S. V.', Baranova L. A.”

'All-Russian SC "S.I. Vavilov State Optical Institute, St. Petersburg, Russia
Yoffe Physico-Technical Institute, St. Petersburg, Russia
e-mail: l.baranova@mail.ioffe.ru

The concept of A.L. Chizhevsky about the key role of colloids in
heliobiology is substantiated [1]._ We describe three processes introduced by us
into the physics of the ionosphere, which are especially important for
heliogeophysical disturbances during periods of solar flares and magnetic
storms — the Auger effect [2], double photoionization [3], and Rydberg
excitation [4, 5]. This made it possible to propose a new agent of solar-
terrestrial relations: microwave radiation of the ionosphere, which well
reflects solar-geomagnetic activity and its contribution to climatology [6, 7]
and biophysics [7-10], as well as to use such experience to solve a number of
cosmological problems based on optics: revealing the nature of the "dark"
energy of the Universe and the possibilities of taking into account the energy
of the microwave part of the cosmic microwave background — relict radiation
(RR) for fast space flights to planets and stars [11, 12]. These solutions use
A. Einstein's postulate of 1916 on the stimulated emission of a quantum (with
a source and in a medium with thermodynamic equilibrium [12]) with all the
main parameters of the absorbed microwave radiation, which made it possible
to determine that "dark" energy is only an additional flux of quanta forcedly
emitted in the absolute energy maximum of RR. The introduced processes

ensure obtaining the spectra of photo- and secondary electrons in the
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ionosphere for any period of the day, which makes it possible to describe
constantly the influence of heliogeophysical activity on terrestrial phenomena.
The safety of manned space flights, including those outside the magnetosphere
[13], as well as its new solutions in long-distance flights [12], are considered.
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BAPUAIIMM KOCMUYECKOM OT'0Abl U ACTPOJIOTUS -
3ABBITBIE ITYBJIMKAIIUUA B. JI. YN’ KEBCKOI'O

Braoumupckuit b. M., Tymanany K. H.

OI'AOY BO «Kpwivmckuii penepanbHblil yHuBepcuteT nMenn B.U. BepHaackoro»,
Cumdepomnons, Poccus
e-mail: bvlad @yandex.ru

B Teuenne monroro BpeMeHM BONPOC O BIIMSIHUU IUIAHET HA JTUHAMUKY
COJIHEYHOM aKTHUBHOCTH OBLI MpEAMETOM AUCKyccui. B Hacrosiiee Bpems —
TO HE TOJIbKO HEeCOMHEHHbIN ¢akt. [lpemioxeHa TeopeTHueckas cxema,
MO3BOJIAIONIAs TOHATH Tpupoay Takod cBs3u [1, 2]. «CepxcnaObie»
NPUJIMBHBIE BO3JCHUCTBUS IUIAHET HA NOTPAHUYHYIO 30HY, Pa3AeISIIOLIYIO
paaualMOHHYI0 U KOHBEKTHUBHbIe oOnactu CoJIHIAa — TaxoKJIMH —
CYIIIECTBEHHO BIMSIOT Ha TEMI 00pa30BaHUs COMHEUHBIX MsITeH. [IpemnoxkeHs
«IJIAHETapHbIE UHACKChI» COJIHEUHOW aKTUBHOCTH.

VYkazaHHble 00CTOATENHCTBA 3aCTABIISIOT COBCEM IO HOBOMY B3TJISTHYTH
Ha KIJIACCUYECKYI0 AaCTPOJOTHI0 M TPOSCHUT €€ NPOUCXOXKIECHUE: OTa
JPEBHEMIIIAs] KOCMUYECKass AOKTPHHA BO3HUKJIA B 3MOXY, KOIrJAa BIIHMSHUE
KOCMHUYECKOW TMOroJbl Ha 3€MHYIO Cpely oOuTaHusi ObUIO MHOTO CepbhE3Hee,
yeM B Hamie Bpems. Ha paHHeMm 3Tame CBOETO pa3BUTHS acTPOJIOTHUS Oblia
IpOCTO CHy>kK00i KocMuueckod moronbl. IlpumedarenbHo, 4TO 3Ta HjAes
BIIepBbIE OOCyxknanach Oonee cotHu Jer Hazan J.O.CesaTtckum u
A.JI. YUmxkeckum [3]. IlogpoOHOoe 0OCyXJIeHHME BCEro Kpyra JdaHHBIX
BOIIPOCOB MPECTABJICHO B [4].

Jlureparypa
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VARIATIONS OF SPACE WEATHER AND ASTROLOGY -
FORGOTTEN PUBLICATIONS BY V.L. CHIZHEVSKY

Viadimirsky B. M., Tumanyants K. N.

V.I. Vernadsky Crimean Federal University, Simferopol, Russia
e-mail: bvlad @yandex.ru

For a long time, the question of the influence of planets on the dynamics
of solar activity has been the subject of discussion. Currently, this is not only
an undoubted fact. A theoretical scheme is proposed to understand the nature
of such a connection [1, 2]. The "ultra-weak" tidal effects of planets on the
boundary zone separating the radiation and convective regions of the Sun —
the tachocline — significantly affect the rate of formation of sunspots.
"Planetary indices" of solar activity are proposed.

These circumstances force us to take a completely new look at classical
astrology and clarify its origin: this ancient cosmic doctrine arose in an era
when the influence of space weather on the Earth's habitat was much more
serious than in our time. At an early stage of its development, astrology was
simply a space weather service. It is noteworthy that this idea was first
discussed more than a hundred years ago by D.O. Svyatsky and
A. L. Chizhevsky [3]. A detailed discussion of the entire range of these issues
is presented in [4].
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CPABHUTEJBHBIN AHAJIN3 IICUXOJIOTMYECKHX
OCOBEHHOCTEM )KUTEJEN KPAUHEI'O CEBEPA HA JIBYX
3TATNIAX IPOEKTA «'EJIMOME/]] 2» B IEPUO/] HU3KOM
COJIHEYHOM AKTUBHOCTH

Ockonkoea A. H., [lonuoanoe M. A., Ilapwuna C. C., Camconos C. H!

CapaToBckuil rocyapCTBEHHBIM MEIUIIMHCKUIN yHUBEepcuTeT nMenu B.W. PazymoBckoro,
Caparos, Poccus
'MucTuTyT KOCMODU3MUECKUX HCCTenoBanui i asporomun um. 0., Illadepa
Cubupckoro otaenenus Poccuiickoit akanemun Hayk, SKyTck, Poccust
e-mail: maksim.polidanoff @yandex.ru

HecmoTtps Ha 3HaUUTENIbHOE KOJUYECTBO OTEUECTBEHHBIX U 3apyOE)KHBIX
MyOJIMKALUM, TTOCBSIIEHHBIX OMOTPONHBIM 3P (}HEeKTaM KOCMHYECKON MOTO/IbI,
aHaJIu3y BO3JICHCTBUS reamoreou3nIecKux (haxkTopoB Ha
MICUXOAMOITMOHATILHOE COCTOSIHME 4YeJloBeKa YAEISeTCS HEeIO0CTATOYHOE
BHUMaHue. B cBs3U ¢ 3TUM, 1IeTb HAIIIETO UCCIEAOBAHUS: U3YUYUTh U CPABHUTD
MICUXOJIOTUYECKUE XAPAKTEPUCTUKU JTUYHOCTH KUTEJCH MOJISIPHBIX IIUPOT HA
JIBYX 3Tarax MHOTOLIMPOTHOTO MOHUTOPUHIA B MEPHOJI HU3KON aKTUBHOCTH
11-eTHEr0 COMHEYHOrO LHMKJIA, C YYETOM HAIWYUA y HUX MCUXOJIOTHYECKOU
YYBCTBUTEJIBHOCTH K M3MEHEHUSM T[E€OMarHUTHOW BO3MYIIEHHOCTU. B
WCCJICIOBAaHUM OBLTM 3aJeHCTBOBAHBI 56 4YEJIOBEK MYKCKOTO TMoja [uX
cpeanuii Bo3pact cocraBuna 42,2 (40,4; 44,6) rona], Bo Bpemst 3tanoB 2018 u
2019 ronos npoekta «I'enmuomen 2» B nocenke TUKCH (MOJISIPHBIE LIUPOTHI), B
TEUEHUE JBYX MECSIEB — MapTa W anpens. J[JIs JOCTHKEHUs MOCTaBJICHHOM
e YCTAaHABJIMBAIW WHTETPATUBHBIM TOKa3aTedb T'eIMOT€OMArHUTHOM
BO3MYIIIEHHOCTH — Kp-uHACKC, onpeaeisieMblil €)XKeIHEBHO B TEUEHUE ATAIOB
HaOJII0JICHMS, a TAKKe MCUXO0JOTHUecKue MeToauku: Tecthl U.Crimnbeprepa B
MO U (DUKAITUH 1O. Xanuna, 9. Xanma u IIPOCKTUBHBIN
ncuxoreomeTpuueckuii  Tect. Craructuyeckas o0paboTKa TOYYCHHBIX
pe3yapTaToB mpoBoauiiack ¢ nmomolibio nporpammbel «STATGRAF Plus for
Windows 10,0».

beimo mokazaHo, uYro Ha 000MX JTamax MOHHTOPHHTA Cpeau
HAOIOMaeMBbIX HaMU JIUI] Tpeo0iamanyd J0OpOBOJIBIEI, HE OO0JIaJaroIIue
TICUXOJIOTUYECKONW YyBCTBUTEILHOCTHIO K U3MEHEHUSM TeINOTe0(OU3NICCKUX
¢dakTopoB. B 31Ol Tpymnne ydyacTHUKOB MpOeKTa ObUT OoJiee YacThlii BBHIOOD
KOHCTPYKTUBHBIX KOIIMHT- CTPAaTeTHi, 110 CPaBHEHHIO C HOCHUTEISIMHU
noAOOHOW  YYBCTBUTEJIBHOCTH, HO B  pa3HbIX cdepax  3alluTHO-
KOMIIEHCATOPHOTO TOBEEHHUS, B 3aBUCUMOCTH OT 3Tamna HaomroaeHus. Kpome
TOTO, BapbUPOBAIM [0 YacTOTE€ BCTPEYAEMOCTH B TpyHmax ¢ TaKue
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OCOOEHHOCTH JIMYHOCTHOTO pEarnpoBaHus, KaK CTpEeMJICHHE K aHaJIu3y
CYIIECTBYIOIIUX  MPOOJIeM, COXpaHEHWEe caMOooOJagaHusi, ONTHUMU3M,
MOJIaBJICHHE AMOIIUN, CaMOOOBHHEHHUE, TOTPEOHOCTh aKTHUBHO COTPYAHHYATH
CO 3HAYMMBIMH JJIsl HUX JIIIaMH, aKTUBHOE W30eraHue TpyIHOCTEH.

B 3akmodyeHue xorenoch Obl OTMETHTH, UYTO HauoOoJiee penbedHO
YCTaHOBJICHHBIC  PA3IU4YUsl  MEXIy  JOOpOBOJBIAMH,  HMCIOIIMMU
TICUXOJIOTHYECKYIO YYBCTBUTEIHLHOCTh K M3MEHEHHSIM (PaKTOPOB KOCMUYECKON
noro/ibl U 6€3 TaKOBOM, ObUIM BBISBICHBI HA 3Talleé MUHUMAJIbHOW aKTHBHOCTHU
11-netHero conHeuHnoro nukiaa — secuo 2019 ropa.

COMPARATIVE ANALYSIS OF THE PSYCHOLOGICAL
FEATURES OF THE INHABITANTS OF THE FAR NORTH DURING
TWO PHASES OF THE HELIOMED 2 PROJECT DURING LOW
SOLAR ACTIVITY

Oskolkova A. L., Polidanov M. A., Parshina S. S., Samsonov S. N.

V.I. Razumovsky Saratov State Medical University, Saratov, Russia
'Institute of Cosmophysical Research and Aeronomy named after Yu. Shaffer Institute,
Siberian Branch of Russian Academy of Sciences, Yakutsk, Russia
e-mail: maksim.polidanoff @ yandex.ru

Despite a significant number of domestic and foreign publications
devoted to biotropic effects of space weather, the analysis of the impact of
heliogeophysical factors on the human psychoemotional state is given
insufficient attention. In this connection the aim of our study is to study and
compare psychological characteristics of polar explorers' personality during
two stages of multilatitude monitoring in the period of low activity of the 11-
year solar cycle with consideration for their psychological sensitivity to
geomagnetic disturbances. The study involved 56 male subjects [their mean
age was 42.2 (40.4; 44.6) years], during the 2018 and 2019 phases of the
Heliomed 2 project in Tiksi settlement (polar latitudes), during two months,
March and April. In order to achieve the set goal, the integral index of
heliogeomagnetic perturbation - Kr-index, determined daily during the stages
of observation, as well as psychological methods: Spielberger tests modified
by J. Hanin, E. Heim and projective psychogeometric test. Statistical
processing of the results was carried out using the "STATGRAF Plus for
Windows 10.0" program.
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It was shown that at both stages of the monitoring, volunteers who were
not psychologically sensitive to changes in heliogeophysical factors prevailed
among the persons we observed. In this group of project participants there was
more frequent choice of constructive coping strategies, in comparison with
carriers of similar sensitivity, but in different spheres of protective-
compensatory behavior, depending on a stage of supervision. Besides, such
features of personal reaction as striving to analyze existing problems,
maintaining self-control, optimism, suppression of emotions, self-blaming, the
need to actively cooperate with the persons significant to them, active
avoidance of difficulties also varied in frequency in the groups.

In conclusion, we would like to note that the most prominently
established differences between volunteers with and without psychological
sensitivity to changes in space weather factors were revealed at the stage of
minimum activity of the 11-year solar cycle - spring 2019.
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PA3PABOTKA METOAOB KOPPEKIIMA BJINSTHUM
KOCMMNYECKOH HOIroJabl HA COCTOAHUE UHANBUIOB C
BBIPA’KEHHBIMU AYTUCTHYECKUMU YEPTAMMU

Ilagnenxo /I. B., Yyan E. H., Anexcanoposa C. E., I'puzopves 4. 11,
I'ypnaxoe H. B., Mycmadghaes 3. P., Ilagrenxo B. b.

OI'AOY BO «Kpeivmckuii GpenepansHblii yHuBepcuteT uMeHu B. 1. BepHaackoro»,
Cumopeponons, Pecybnuka Kpeiv, Poceunst
e-mail: vpav55@gmail.com

HccenenoBanuss KOCMHUYECKOW IOTOJbI, MPOBOAUMBIE HA MPOTSHKEHUU
MHOTHUX JIET KppIMCKUMU yueHbIMU (H. A. Temypssiui, b. M. Bnagumupckum,
E. H. YUysan, K. H. Tymansau, A. M. KyJIndeHKko U psiioM APYTUX), BbISIBUIN
BIIUAHUS KOCMUYECKMX SIBJICHHMM 4Yepe3 DSIJIEKTPOMAarHUTHBIE IO HA
(GYyHKUIMOHUPOBAHUE TOJOBHOIO MO3Ta, YTO MPUBOAUT K HECTAOMIBHOCTHU
IICUXMKU W TOBeAcHUs. ECTh OCHOBaHUS CUMTaTh, YTO K BO3MYIICHUSM
(OHOBBIX JJIEKTPOMArHUTHBIX TI0JIEH OCOOEHHO UYBCTBUTENBHBI JIIOJIH,
OTJIMYAIOIINECS TPYTHOCTSIMHU B OOIIEHUH, PUTUIHOCTHIO U OTUYKICHHOCTHIO,
MOBBIIIEHHBIMU TOKA3aTENsIMU CTpecca. YKa3aHHbIE YEPThl XapaKTePHbI IJIs
3[I0POBBIX MHJUBHUJIOB C BBICOKUMU TOKAa3aTEIsIMU  «PACIIMPEHHOIO
ayructuueckoro ¢penotuna» (PA®). C 1enpio KOppeKIu cTpecca y ek ¢
BbICOKMM PA® 1enecoobpa3Ho MPUMEHSITh CEaHChl OMOIOTMUECKOil 00paTHOM
cBs3u Mo anekTposHnedamorpamme (O307). Mbl cuuTaeMm, 4TO B TaKUX
ceaHcax MEepCIEeKTUBHO MCHOJIb30BAHUE BHUACOM300pKEHUMN yIbIOa0IIErocs
YEJI0BEYECKOI0 JINIIA, YIIPABIAEMBbIX IapaMmeTpamu JO1.

[enpto uccnenoBanus ObLIO BBISICHUTH, KAaKUM 00pa3oM H300pakKeHUs
yJIBIOAIOLIErOCs JTUIA BIUSIOT HA pUTMBI DO U OIIEHUTh OCOOEHHOCTH 3TUX
pEaKLMi y UCTIBITYEMBIX C BBICOKUM M HU3KUM MokazateneM PA®D. B Hamem
UCCIICAOBAHUM TPUHSAIM ydacTue 48 NpakTHUYECKH 3I0pPOBBIX IOHOLIECH H
neByiiek ot 18 go 25 ner. Peructpanus 931 -aKTHBHOCTH MO3Ta UCTIBITYEMbIX
NPOBOAWIACH MpPHU MPEIBSABICHUU BUICOPOJIUKOB, JIEMOHCTPUPYIOIINE
JTUHAMUAYECKHE N300paKeHUS HEUTPATbHBIX U CYACTIIMBBIX JIHII.

Pe3ynbTaThl  HMCClEIOBaHUSI  CBUJIETENBCTBYIOT, UYTO  BOCIIPHUATHE
UCIBITYEMBIMUA BUJICO3AIIUCEN JIMI] MPUBOAUT K JIECCHHXPOHHU3AIUU MIO-
putMoB OOI'. CHMKEHHME MOIIHOCTM TaKHUX PUTMOB, MbI CBSI3BIBAEM C
aKTUBAaIlMEN HEWPOHHBIX CETe MOTOPHON M CEHCOMOTOPHOW 00JacTeil KOpHI.
Bocnpusitue yneibatouierocs Juna, MO CPaBHEHUIO C  HEUTpPalbHBIM,
BbI3bIBAJIO M3MeHeHus: DOI' B Oojiee IMUPOKOM YaCTOTHOM Juaria3oHe. Y
YYaCTHUKOB  MCCJIENOBaHUA  C  HU3KOM  BBIPAXKEHHOCThIO  PAD
necunxponuzanus I3 HaOmoaeTcs B OCHOBHOM B AMana3oHe MIo-aibda-
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pUTMa, Y UCHBITYEMBIX C BBICOKOM — B JAMana3oHe Mi0-OeTa-puTma.
Brisenenue narrepua O30 -peakiiuii Ipu BOCIPUSATHN BUJICO3ANTUCEH YIIBIOKH
MOXET OBbITh TIOJIE3HBIM B pa3pabOTKE HOBBIX METOAOB KOPPEKIHMH
IICUXWYECKOTO COCTOSIHUSA JIFOJAEM C  BBIPAKEHHBIMU  ayTUCTHUYECKUMH
4yepTamu, a TAK)KE TPEBOKHBIX U JENPECCUBHBIX MHINBUIOB.

Paboma evinonnena 6 IKII «Dxcnepumenmanvuas @usuonocus u
ouogusuxa DIAOY BO «Kpviuckuii  gedepanvHoiti  yHUBepcumem
umenu B. U. Beprnaockozco».

DEVELOPMENT OF METHODS FOR CORRECTION OF THE
INFLUENCES OF SPACE WEATHER ON THE STATE OF
INDIVIDUALS WITH AUTHISTIC TRAITS

Pavlenko D. V., Chuyan E. N., Aleksandrova S. E., Grigorev Ya. P.,
Gurnakov N. V., Mustafaev E. R., Pavlenko V. B.

V. L. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
e-mail: vpav55@gmail.com

Space weather studies carried out for many years by Crimean scientists
(N. A. Temuryants, B. M. Vladimirsky, E. N. Chuyan, K. N. Tumanyants,
A. M. Kulichenko and a number of others) revealed a chain of influence of
space objects and events (through electromagnetic fields) on the functioning
of the brain. Such influences lead to instability of the psyche and behavior of
individuals characterized by increased anxiety and a tendency to depression.
There is reason to believe that individuals with difficulties in communication
and recognition of emotions, rigidity and aloofness, and increased levels of
stress in life situations are especially sensitive to background electromagnetic
field disturbances. These traits are characteristic of healthy people with high
rates of the "broader autism phenotype" (BAP). In order to correct stress in
people with high RAF, it is advisable to use electroencephalogram (EEG)
biofeedback sessions. We believe that in such sessions it is promising to use
video images of a smiling human face controlled by EEG parameters.

The aim of the study was to find out how dynamic images of a smiling
face affect EEG-rhythms and to evaluate the features of these reactions in
healthy subjects with high and low RAF values. 48 practically healthy
students from 18 to 25 years old took part in our study. Registration of the
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EEG activity of the subjects' brains was carried out upon presentation of
videos showing dynamic images of neutral and happy faces.

The results of the study indicate that the perception by the subjects of
video recordings of faces leads to desynchronization of the EEG mu rhythms.
The decrease in the power of such rhythms, which occurs immediately after
the presentation of a face image, we associate with the activation of neural
networks in the motor and sensorimotor areas of the cortex. The perception of
a smiling face, compared with a neutral one, caused EEG changes in a wider
frequency range. In the study participants with low BAP severity, EEG
desynchronization is observed mainly in the mu-alpha rhythm range, in
subjects with high BAP, in the mu-beta rhythm range. Identification of the
pattern of EEG responses to the perception of smile videos may be useful in
the development of new methods for correcting the mental state of people with
pronounced autistic features, as well as anxious and depressed individuals.

The work has done by the equipment of CUC V.. Vernadsky CFU
“Experimental Physiology and Biophysics”
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BJIUAHUE TEOMATHUTHOM BO3SMYIIIEHHOCTH B
MHUHHUMYMAX PA3JIMYHBIX 11-JIETHUX COJTHEYHbIX
HUKJIOB HA CEPJAEYHO-COCYAUCTYIO CUCTEMY YEJTOBEKA
HA CYBAPKTHYECKHUX HIMPOTAX

Hapwuna C. C., Camconos C. H.'

®I'bOY BO CaparoBckuii rocy1apCTBEHHbIN MEAULIMHCKUNA YHUBEPCUTET
uMm. B. U. PazymoBckoro, CapatoB, Poccust
'MucTuryT KOCMOdH3NIEcKHX HecTenoBaHuit 1 asporomun uM. FO. T. Illadepa
Cubupckoro otaenenus Poccuiickoit akaieMun HayK,
Axyrckuit Hayussii nentp CO PAH, Skyrck, Poccus

N3BecTHO, YTO KapJMOYyBCTBUTEIBHOCTh JT0OPOBOJIBLEB K KOJIEOaHUAM
I€OMArHUTHON BO3MYILIEHHOCTH MOKET MEHATHCS B 3aBUCUMOCTH OT pEerMOHa
npoxuBaHus, (as3sl 11-I€THEr0 CONMHEYHOro IMKJIA, BO3pacTa 00CIenyeMbIX
[1]. OgHako Bce 3TH pe3yJIbTaThl KAaCAKOTCsS HUCCIEAOBaHUM, NIPOBEACHHBIX B
TeueHue onHoro 1l-metHero comHewyHoro mukia. Llenp paboThl: OLIEHUTH
BJIUSHAE TE€OMarHUTHOM BO3MYIIEHHOCTM Ha COCTOSHHE CEPJEYHO-
COCYAHMCTON CHCTEMbI JIOOpPOBOJIBIEB, MPOXKHUBAIOIIMX B CyOapKTHUYECKHX
mupoTax (r. SIKyTck), B MUHUMyMax pa3inyHbIX (24-ro u 25-ro) 11-metHux
COJIHEYHBIX LUKIJIOB.

B 2009 r. (MuHuMyM 24-1O COJIHEYHOTO LMKIA) ObLIO 0OcCienoBaHo 29
yenosek, B 2019 rogy (MuHHUMYM 25-r0 COJIHEUHOTo 1uKiIa) — 19 yenosek.
VYcranoBneno, yto B 2009 r. KapAuO4YyBCTBUTEJIBbHBIMM K T'€OMATHUTHBIM
BapuanusaM okazanuchk S50 % nobpoBosbiieB. B 2019 ronmy HM oauH u3
100POBOJIBLIEB HE OB KapIMOUyBCTBUTEIIbHBIM.

Takum o0pa3zom, B CyOapKTHYECKOW 30HE BBISBIEHO CTAaTUCTHUYECKU
JIOCTOBEPHOE pasnuyue (p<0,05) B 4acToTe BCTPEYAEMOCTH
KapJAMOYyBCTBUTEIbHBIX J100POBOJIBLIEB B MHUHUMyMax 24-ro u 25-1o
COJIHEYHBIX HUKJIOB. CTaTUCTHYECKHU JOCTOBEPHOrO pa3inyus 1o gaHHbIM Kp-
WHJEKCa TE€OMarHUTHOM aKTHMBHOCTH B YKa3aHHBIX MHUHHMYMax COJHEYHBIX
UKI0B He oOHapyxkeHo (p>0.05). B nmokmane aHanu3upyeTcsl BKJIAJ WHBIX
(akTOpOB KOCMHYECKON MOTO0/IbI (CKOPOCTH M IIOTHOCTH COJHEYHOTO BETPA,
Bz-KOMIOHEHTBl MEXIUIAHETHOTO MArHUTHOTO TOJIA, PaJHOU3IYYECHUS
Connua c¢ anuHoi BoiHb! 10,7 cM 1 ap.) B GOpMUPOBaHKHE OTBETHOTO OTKJIMKA
CEPIICYHO-COCYAUCTOM cucTeMbl TOOPOBOJIBIEB Ha KOJEOAHNUS T€OMAarHUTHON
BO3MYILEHHOCTH Yy JOOPOBOJIBLIEB, NPOXKHUBAIOUIMX B CyOapKTHUECKHUX
LIMPOTaX.
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THE IMPACT OF THE GEOMAGNETIC ACTIVITY TO THE
CARDIO-VASCULAR SYSTEM IN THE SUBARCTIC REGION IN
THE PERIOD OF THE 11-YEAR SOLAR CYCLE

Parshina S. S., Samsonov S. N.

Saratov State Medical University n.a. Razumovskyi V.I., Russia
'Y. G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Russia

It is known that the cardio-sensitivity of the volunteers to the
geomagnetic activity may vary depending on the region, the 11-year solar
cycle, the age. At the same time, in the separate group of the cardio-sensible
volunteers the synchronization of the myocard and the geomagnetic activity
variety does not depend on the maximum or the minimum of the solar cycle
activity. Though, the results mentioned above are relevant to the researching
that have been done during the one 11-year solar cycle.

The aim of the research was the first comparative evaluation of the
geomagnetic activity impact to the cardio-vascular system of the volunteers
from subarctic latitude (Yakutsk): in the minimums of the various 11-year
solar cycles (the 24" and 25th).

The myocard monitoring has been held daily during 2 months, the T-
wave coefficient (TWC) of the ECG has been studied, it demonstrated the
process of the myocard repolarization. Heliogeomagnetic activity has been
evaluated by the daily Kp-index of the geomagnetic activity during all the
monitoring period. There have been 29 persons examined in 2009 (the
minimum of the 24" solar cycle), 19 persons — in 2019. The groups of the
volunteers in 2009 and 2019 were similar in age and sex. To detect the cardio-
vascular system response to the heliogeomagnetic activity, there has been
done the analysis of the temporal coincidence of the maximums of Kp-index
and TWC. In the coincidence of the of Kp-index and TWC maximums for
more than 66% of the total amount of the Kp-index maximums, the examinee
had been considrerd as cardio-sensitive.

There has been found out that in 2009 (the minimum of the 24™ solar
cycle) only 14 persons of 29 turned out to be cardio-sensitive — 50%, in 2019
— none of 19. Thus, in the subarctic area there is a statistically significant
variety (p<0,05) in the cardio-vascular volunteers in the minimums of the 24"
and the 25" solar cycles. There is no statistically significant difference in the
Kp-index in the given minimums of the solar cycles (p>0.05). There are the
following cosmic weather facts and their impact on the cardio-vascular
response of the volunteers from subarctic areas to the geomagnetic activity
have been studied: the solar wind speed and density, Bz-components of the
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interplanetary magnetic field, solar radiation with the wave length of 10,7 cm,
etc. In the future research, this will make it possible to specify the mechanisms
of the cardio-sensitivity to the space weather factors in the various solar cycle
stages.
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BJIUSIHUE TEOMATHUTHOM AKTUBHOCTHU HA
XAPAKTEPUCTHUKHU MOKA3ATEJIEN KPOBHU ) KEHIIUH C
OCJIOKHEHHOU BEPEMEHHOCTBIO

Ckosopoouna A.B., Ocunoea E.B.

NpkyTckuii rocyaapCTBEHHBIN yHUBEpCUTET, Poccust
e-mail: SkovorodinaAV @mail.ru

['eomarHuTHas aKTUBHOCTH ATO OJUH U3 a0OMOTHYECKUX (PAKTOPOB pUCKA
JUISL  370pOBBsl  4denoBeka. JlokazaHo, dYTO (IyKTyalMi T'€OMarHUTHOMN
aKTUBHOCTH OKa3bIBAaIOT BIMSHUE HA (DU3HOJOTHYECKHE MPOIIECCHl YeIOBEKa.
VY KeHIMH BO Bpemsi OEpeMEHHOCTH TMOBBIIIEHA YYBCTBUTEIBHOCTh K
BO3JCHCTBUSIM Takoro pojaa. Bo Bpems OepeMEHHOCTH MPOUCXOAUT
U3MEHEHHUs1 OOMEHHBIX MPOIECCOB HA BCEX YPOBHAX oOpraHuzanuu. Taxas
nepecTpoiika cumraercs (usuosorndeckoir HopMmou. Eciam OGepemMeHHOCTH
IPOTEKAaeT C OCJIOKHEHUSMU B aHAMHE3€, TO 3TO CTAHOBHUTCS OOJBIIUM
PUCKOM Ul 3[0pOBbSI JKEHIIMHBI U peOeHKa. JlomoNHUTENbHON HArpy3Kou
JUIsL OpraHu3Ma OEpEMEHHOM ¢ OCIOXKHEHUSIMH MOXKET MOCIYXUTh KOJeOaHus
r€OMarHUTHON akTUBHOCTU. OJIHAKO, HECMOTPSI Ha HaJu4ue MoJ00HOro poja
CBEJICHUM, MaJOM3yUYE€HHBIM OCTAETCS XapaKTep M3MEHEHUN XapaKTEpUCTHK
noKa3arened KpoBU Yy OEpEMEHHBIX JKEHIIMH B YCIOBUSX HW3MEHEHUS
r€OMarHUTHON aKTUBHOCTH.

Ha 6a3ze O6nacTHOTO nmepuHATAILHOTO LEHTPa ObUTH OTOOpaHbl AHATU3bI
KkpoBH 71 xeHiuHbl B Bo3pacte 20-30 €T, UMEIOIINe OCIOXKHEHUS BO BPEMS
OepeMEeHHOCTH U ObUTH MPOAHATM3UPOBAHBI B 3aBUCUMOCTH OT T€OMarHUTHOM
aKTUBHOCTHU B JTHU 3a00pa KPOBH.

VYcTaHOBUIM, YTO TaKue MOKAa3aTeild, KaK KOJUYECTBO SPUTPOLUTOB,
YpOBEHb TIeMOTJIOOMHA HAXOIWJHCh B Tpelneiaax HOPMBbI, HO UMENU
TEHJEHUHUIO K POCTY B JHU MOBBIIIEHHONW T€OMarHUTHOW aKTUBHOCTU. OLeHKa
cojepkaHusi (uOpuUHOreHa y OepeMEHHBIX I0Ka3ajla, YyTO HpPH YCHIIEHUU
FE€OMarHUTHON AKTUBHOCTH y JKCHIIWH YBEJIUYMBAETCS KOHLCHTpALUs
(uOpUHOreHa 1 MPEBBIILIAET TOIMYCTUMYIO TPaHUILY.

HeonHo3HauHbIE 1aHHBIE OBLIM MOJIYYEHbI IPU aHAJIM3€ TPOMOOLUTOB U
IPOTPOMOMHOBOIO BpeMEHHU. B HOpMe 3TH MoKa3aTenu JOJIKHBI CHUKATBCS, Y
00CJIeI0BaHHBIX JKE€ OTMEYalIM TEHJCHIMI0 K YBEJIWYEHUIO IIPU POCTE
r€OMarHUTHON aKTUBHOCTHU.

Takum 006pazom, yCTaHOBIIEHO, YTO OEPEMEHHOCTb, KOTOpasi MPOTEKAET C
OCIIO’)KHEHUSIMH, SABIISIETCS (PAKTOPOM pUCKA AJIS 3A0POBbsSI MAaTEpU U peOEHKA.
Tak ke JONOJHUTENbHYI0 HAarpy3Ky OKa3blBa€T I'€OMarHUTHasi aKTUBHOCTb.
boun monydens! gaHHbIe 00 U3MEHEHUH XapaKTEPUCTHK IMOKazaTesael KpoBU
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BO BpEeMsi TOBBIIICHUS TEOMAarHUTHOW aKTHUBHOCTH, 4YTO HE SBIISETCS
(GU3HOIOTUYECKH HOPMAJIbHBIM COCTOSIHUEM B TepHoj OepemMeHHocTH. B
CBOIO OYe€pe/lb HW3MEHEHHUs XapaKTepUCTUK TIOKazarejled KpOBH, MOTYT
MOBJIEYb 32 COOOM U3MEHEHHUS B IPYTUX CUCTEMaX OpraHu3Ma OepeMeHHOM.

THE INFLUENCE OF GEOMAGNETIC ACTIVITY ON
CHARACTERISTICS OF BLOOD PARAMETERS OF WOMEN WITH
COMPLICATED PREGNANCY

Skovorodina A. V., Osipova E. V.

Irkutsk State University, Russia
e-mail: SkovorodinaAV @mail.ru

Geomagnetic activity is one of the abiotic risk factors for human health.
It has been proven that fluctuations in geomagnetic activity have an impact on
human physiological processes. Women during pregnancy are more sensitive
to such influences. During pregnancy, there are changes in metabolic
processes at all levels of the organization. Such a restructuring is considered a
physiological norm. If the pregnancy proceeds with a history of complications,
then this becomes a big risk for the health of the woman and the child.
Fluctuations in geomagnetic activity can serve as an additional burden for the
body of a pregnant woman with complications. However, despite the
availability of this kind of information, the nature of changes in the
characteristics of blood parameters in pregnant women under conditions of
changes in geomagnetic activity remains poorly understood.

On the basis of the Regional Perinatal Center, blood samples were taken
from 71 women aged 20-30 years who had complications during pregnancy
and were analyzed depending on geomagnetic activity on the days of blood
sampling.

It was found that such indicators as the number of erythrocytes,
hemoglobin levels were within the normal range, but tended to increase on
days of increased geomagnetic activity. An assessment of the content of
fibrinogen in pregnant women showed that with an increase in geomagnetic
activity in women, the concentration of fibrinogen increases and exceeds the
permissible limit.

Ambiguous data were obtained in the analysis of platelets and prothrombin
time. Normally, these indicators should decrease, but in those examined, they
noted a tendency to increase with an increase in geomagnetic activity.
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Thus, it has been established that a pregnancy that occurs with
complications is a risk factor for the health of the mother and -child.
Geomagnetic activity also exerts an additional load. Data were obtained on
changes in the characteristics of blood parameters during an increase in
geomagnetic activity, which is not a physiologically normal state during
pregnancy. In turn, changes in the characteristics of blood parameters can lead
to changes in other systems of the body of a pregnant woman.
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BHOJIOTHYECKOE JEHCTBHE ®H3HYECKHX U
XUMHYECKHX ®AKTOPOB

NEW ELECTROSTIMULATION TECHNIQUE FOR CHRONIC PAIN

Massimo Scalia’, Francesca Pulcini', Massimo Sperinil, Mauro Santilli’,
Tonella Doro’, Agata F antauzzi’, Lorenzo Uhl’

'Bio-electromagnetics (BEM) Section of Interuniversity Centre for Sustainability
Development, CIRPS-“La Sapienza”-Universita di Roma
*Mauro Santilli - Metro-Calibration-Service (MCS)

'EU.NA.M. Institute and Bio-electromagnetics Section of Interuniversity Centre for
Sustainability Development, CIRPS-“La Sapienza”-Universita di Roma
*Naturopath and Bio-electromagnetics Section of Interuniversity Centre for Sustainability
Development, CIRPS-“La Sapienza”-Universita di Roma
e-mail: www.cirps.it

In Western countries chronic pain caused by various types of pathologies
1s constantly increasing, with the progressive aging of the population. In many
cases, the use of pharmacological therapies, if prolonged over time, cause
undesirable clinical effects, even serious ones. Numerous clinical experiences
indicate that it is possible to accompany or completely replace a
pharmacological therapy with electrical stimulation of selected skin areas and
points, e.g., one for all, articular pains. A suitable instrument for this purpose
is APEC 300 (Electrocutaneous Parameters Analyzer). This device is capable
of applying voltage and/or current electrical signals of various waveforms and
frequencies to areas and points of the skin. The function generator can provide
the following waveforms: direct current, alternating waveform, peaked wave
(positive, negative), square wave, Chinese spike. The frequency of the
waveform can run from 7 Hz to 100 Hz, by 1 Hz step, except than for the
direct function. Waveform can be applied both in voltage and in current,
variable, respectively, up to a maximum value of 5 V and 10 pA. Furthermore,
APEC 300 i1s also able to measure the trend of the skin potential level over
time and frequency (frequency spectrum), before and after stimulation. In this
way it is possible to verify the effectiveness of the electrostimulation
technique.
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HEI7£POI/IMMYH03HI[OKPI/IHHI)IE MEXAHW3MBI AJTAIITAIIUU K
NEWCTBUIO HU3BKOMHTEHCHUBHOTI'O DJIEKTPOMATHUTHOI'O
HU3JIYUYEHUS KPAUHE BBICOKOU YACTOTHI

Yyau E. H.

OI'AOY BO «K®VY umenu B.U. Bepuanckoro»
e-mail: elena-chuyan @rambler.ru

Hccnenoanue ITOCBSIIIEHO YCTaHOBJICHHUIO OCHOBHBIX
HEUPOMMMYHOSHJOKPUHHBIX MEXAaHU3MOB aJanTalydyd KpbIC K JEHCTBUIO
HU3KOMHTEHCUBHOIO 3JIEKTPOMArHUTHOTO M3Jy4YE€HUS KpanWHE BBICOKOU
yactotel (OMMW KBY) (A = 7,1 MM, mioTHocTh motoka MoiHoctd 0,1
MBT/CM®) TIpH €ro M30IHPOBAHHOM, IPEBEHTHBHOM M KOMOMHHPOBAHHOM CO
cTpecc-pakTopoM JeHCTBUU.

AHalIM3  TOJYYEHHBIX  OKCHEPUMEHTAJIbHBIX  JAHHBIX  IMO3BOJIMII
3aKJIIOYNTh, 4TO HHU3KOMHTeHCMBHOEe DOMMU KBY mnpu ero u301MpoOBaHHOM,
MPEBEHTUBHOM M KOMOMHHPOBAHHOM CO CTpecc-(hakTopaMu pa3HOM MPUPOIbI
(TUIOKWHE3UsI W/WIU BBEJICHHS aHTUT€HA) JEUCTBUM MOJYJIUPYET aKTUBHOCTD
BCEX 3BEHbEB HEMPOUMMYHOIHIOKPUHHOW CUCTEMBI.

Boszneiicteue MU KBY Ha MHTaKTHBIA OpraHU3M NPUBOJIUT K 3PHEKTy
npaiMMHIa ¥ CIOCOOHO TPEJOTBPATUTh BO3HUKHOBEHHE HETATUBHBIX
VU3MEHEHHUM, BO3HUKAIOIIMX Y JXKUBOTHBIX IIPU IOCIEAYIOIIEM JIEUCTBUH
cTpecc-pakTopa Kak «<AMMYHHOW», TAK U «HE UMMYHHON» MPUPOIBI.

HeiictBue ODMU KBY Ha ®UBOTHBIX, MOJABEPTHYTHIX TMIIOKUHETHYECKOMY
cTpeccy WWiIM WHOUIMPOBAHHUIO, TNPUBOAUT K CHIDKEHHIO AKTUBHOCTU
CUMIIATOAIPEHATIOBOM cucTeMbl, BO30yaumMocTu [THC, aMorimoHanbHOM peakiuu
TPEBOKHOCTH, CTENEHU JErpaHyJsilMU TEPUTOHEATbHBIX TYYHBIX KJIETOK H
Ja0pOLMTOB  TBEPAOM  MO3roBOM  OOOJIOUKH,  CTPECC-UHIYLMPOBAHHBIX
CTPYKTYPHBIX M3MEHEHUH B DPUTPOLIUTAX, MOBBIIICHUIO KOHLICHTPALUH
MEJIATOHWHA, IIUTOKWHOB (MHTepdepoHa-y, pakTopa HEKpo3a OMyXoyieh-o) B
IUIa3Me€ KpOBU, (PYHKIIMOHAJILHOW AaKTUBHOCTH aJbBEOJSIPHBIX Makpodaros,
IMM@OLMTOB UM  HelTpoduinoB nepudepruyeckoil KpoBH, HOpMalIM3alluU
POOKCHIAHTHOTO/aHTHOKCU/IAaHTHOIO PAaBHOBECHS B KOPE TOJIOBHOIO MO3ra,
MOKa3aTeNel CHCTeMBbl TeMOCTa3a, K CHHXPOHHM3ALUU (PU3HOIOTHYECKHX
NPOIIECCOB, YBEJIMYECHUIO BEMUUMHBI KO3(DOUIMEHTOB  (DYHKIIMOHAIBHBIX
aCUMMETPUM IO CPAaBHEHHMIO CO 3HAQUEHUSIMU OTUX IIOKas3aTelied Yy
THIMIOKWHE3WPOBAHHBIX W/WIM MH(DUIIMPOBAHHBIX KUBOTHBIX, JOTOJTHUTEIHHO HE
nofseprasimxcs neictsuro MU KBY, uro MokeT ObITh OJHUMHU U3 OCHOBHBIX
MEXaHU3MOB aHTUCTPECCOPHOTO IEHCTBUSI ATOTO (PU3NYECKOTO (hakTopa.

21



BMONOIMMYECKOE OEACTBUE ®U3SNYECKUX U XUMUYECKUX ®AKTOPOB

BIOLOGICAL ACTION OF PHYSICAL AND CHEMICAL FACTORS

Takum oOpazom, aHTHCTpeccopHoe nerictBue DMU KBY mnposiBisercs
KaK IpU MPEABAPUTEIBHOM, TaK U KOMOWHHUPOBAHHOM CO CTpecC-(PakTopom
eV CTBUH.

NEURO-IMMUNO-ENDOCRINE MECHANISMS OF ADAPTATION
TO LOW INTENSITY, ULTRA-HIGH FREQUENCY
ELECTROMAGNETIC FIELD

Chuyan E. N.

V.I. Verndasky Crimean Federal University
e-mail: elena-chuyan @rambler.ru

The study addresses the issue of is dedicated to establishing establishing
neuro-immuno-endocrinological mechanisms of adaptation in rats following
an exposure to low intensity, ultra-high frequency electromagnetic radiation
(UHF EMF) (A=7.1cm, density of power flow 0,ImW/cm® ), when it is
applied in an isolated manner (with no stress factor accompanying or
following such exposure), preventively (when such exposure is followed by an
application of a stress factor) and in combination with a stress factor.

Analysis of experimental data collected in the course of the project
allows one to make a conclusion that isolated, preventive and combined (with
stress factors of various genesis, like hypokinesia and/or injection of an
antigen) application of low intensity UHF EMF modulates activity of all links
in the neuro-immuno-endocrine system. An important role in the mechanisms
of the physiological action of UHF EMF is played by the changes in the
sympatoadrenal system, integrative activity of the brain, increased
immunoreactivity and non-specific resistance, elevation of blood melatonin
and cytokines (interferon and tumor necrosis factor), normalization of pro-
oxidative/anti-oxidative balance in the cortex of the brain, modification of the
temporal organization of physiological systems and increase in the functional
asymmetry.

The effect that UHF EMF exerts on an intact organism may prevent
negative immune and non-immune changes that are found in animals exposed
to a stress factor. The anti-stress effect of UHF EMF is seen in both preventive
mode and when it is combined with a stress factor. Efficiency of the anti-stress
effect of UHF EMF depends on the motor asymmetry profile of animals and
on the localization of its impact.
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OU3NOJJOTMUYECKUE ACIEKTHI IPOTUBOUILIEMUYECKOU
AKTUBHOCTH HU3KOUHTEHCUBHOT' O
SJIEKTPOMATHUTHOI'O U3JIYYEHUS KPAMHE BHICOKOH
YACTOTBI

Pasaesa M. IO., Yepemaee H. B., Yyan E. H., Muponmwk H. C.,
Jcenoyoaesa 3. P., 3aaunukosa T. B.

WucTuTyT OMOXMMUYECKUX TEXHOJIOTUH, sKkosoruu 1 papmanun (MBTO®) ®PI'AOY BO
«KpsimMckuii henepanpabiii yauBepcuteT umenu B. Y. Bepranckoro», Cumdepormnos,
Pecny6niuka Kpsim, Poccust
e-mail: ravaevam@yandex.ru

MonenupoBanue uieMun-penepy3nu TOJOBHOTO MO3ra IMPOBOAUIIOCH
IyTEM OKKJIFO3HUH JIEBOM OOIIEl COHHOM apTepuH (HAJIOKEHHEM METANTMYECKON
krckl) Ha 30 MuH, a 3ateM pernepdy3uH — CHATHIO KIHIICHL. Peructparus
rokaszaresiei MpOBOAMIACK 10 1 BO BpeMs uiiemun (30 MuH) 1 pernepdy3un.

KBU-Bo3aelicTBUE HA AKUBOTHBIX MPOBOAWIOCH 10-THKpaTHO, B TEUEHUE
30 MUHYT €XEJHEBHO B yTpPEHHEE BpeMsl MYTeM HAJIOXKEHUS Ha IICUHO-
BOPOTHUKOBYIO o00OjlacTh BoJIHOBoja ammapara KBY-tepanuun «KBY-HJI»
(pabouas nymvHa BOJHBI 7,1 MM, U IJIOTHOCTh MOTOKA MOIIIHOCTH OOJTy4eHHUs —
4-12mBt/cm2  (ITpousBoactBo: OO0  «Hayuno-kommepdeckas — (upma
POCITA», Poccus; Hexnapauus coorBetcTtBusi Noe POCC Ru. ME67./100227;
Per. ynocros. Ne ®CP 2007/00763 ot 18.09.2007).

[lokazarenn MUKPOUMUPKYJSALUN PETUCTPUPOBATIN JIUATHOCTUYECKUM
kommiekcoM JIASMA-MII1 (npousBoactso OOO HIIIT “JIABMA”, Mockaa,
Poccus), naknaapiBast naTdyuk Ha OyJIb0apHYIO KOHBIOHKTHBY TJ1a3a KPBICH.

Al u YCC y KpbiC PpETHCTPUPOBAIM C IOMOILBID CHUCTEMBI
HEWHBA3WBHOTO W3MEPEHUS JABJICHHUS Y MEJIKUX JabOpaTOPHBIX >KHBOTHBIX
NIBP200A («Biopac Systems, Inc.», CILIA).

Peructpanusi 371€KTpUYECKOM AKTHUBHOCTH TOJOBHOIO MO3ra KpPBICHI
coBepuiaiach MOJ  30JETUJI-MEAUTUHOBBIM  HApPKO30M C  MOMOIUIBIO
snexrposuiedatorpapa «HEUPOH-CIIEKTP-5» (00O  «Heiipocodr»
Poccus, r. UBaHOBO), OTBEZIEHUE AIEKTPOJIOB OumossipHoe, peructpanus 9310
B TCUCHUH 5 MUHYT.

JIns  W3y4yeHHs CTENEHH CEHCOMOTOPHBIX pACCTPOMCTB Yy KpBIC
ucIosabp30Baics Tect benepcona u tect ['apcusi.

Pesynbrarel ncciaenoBaHusl MOKa3ajiv, 4TO MPEBEHTHUBHOE 10-THKpaTHOE
neiicteue OMU KBY oka3biBaeT Ba3o- M HEUPONPOTEKTOPHOE JIEHUCTBUE MPHU
MOJISITUPOBAHNH UIIEMUU-penepdy3un, 4TO MPOSBISUIOCH B MEHEE BBIPAKECHHOM
CHIDKEHUU TiepPy3un TKaHEH, B HE3HAYUTEIHPHOM YTHETCHHH CYMMAapHOM
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BHCKTquCCKOﬁ AKTUBHOCTH TOJIOBHOI'O MO3ra, IOKa3aTeneu apTCPUATIBHOIO
AaBJICHUA W 4YaCTOTBI CCPACUHBIX COKpaHICHI/Iﬁ N IBHUI'aTCIBHOI'O ,Z[C(I)I/IHI/ITa I10
CpaBHCHHUIO C rpynnoﬁ HNHICMHU3UPOBAHHBIX JKUBOTHBIX.

Paboma evinonnena npu nooodepowcxe npoekma PH® Ne 23-24-00332
«Tkaneeasn MUKpO2eMOOUHAMUKA: MEXAHUIMbI AHMUCMPECCOPHO20 OeUCMBUs.
HU3KOUHMEHCUBHO20 MUTTUMEMPOBO20 UZNYUEHUS».

Paboma evinonnena 6 IKII «Dxcnepumenmanvuas @usuonocus u
ouogusuxa DIAOY BO «Kpviuckuii  gedepanvHuiti  yHUBepcumem
umenu B. U. Beprnaockozco».

PHYSIOLOGICAL ASPECTS OF ANTI-ISCHEMIC ACTIVITY OF
LOW-INTENSITY ELECTROMAGNETIC RADIATION OF
EXTREMELY HIGH FREQUENCY

Ravaeva M. Yu., Cheretaev 1. V., Chuyan E. N., Mironyuk I. S.,
Dzheldubaeva E. R., Zayachnikova T. V.

Institute of Biochemistry Technologies, Ecology and Pharmacy (IBTEP) FSAEI HE
“V. I. Vernadsky Crimean Federal University”, Simferopol, Republic of Crimea, Russia
e-mail: ravaevam@yandex.ru

Modelling of brain ischemia-reperfusion was carried out by occlusion of
the left common carotid artery (applying a metal clip) for 30 minutes, and then
reperfusion — removal of the clip. The indicators were recorded before and
during ischemia (30 min) and reperfusion.

EHF exposure to animals was carried out 10 times, for 30 minutes daily
in the morning by applying the EHF therapy apparatus "KVCH-ND" to the
neck-collar area of the waveguide (working wavelength of 7.1 mm, and the
radiation power flux density - 4-12 MW/cm2 (Production: LLC "Scientific
and Commercial Firm RESLA", Russia; Declaration of Conformity No. ROSS
Ru. ME67.D00227; Reg. certify. No. FSR 2007/00763 of 18.09.2007).

Microcirculation parameters were recorded by the diagnostic complex
LAZMA-MCI1 (manufactured by LAZMA LLC, Moscow, Russia), applying a
sensor to the bulbar conjunctiva of the rat's eye.

Blood pressure and heart rate in rats were recorded using the noninvasive
pressure measurement system in small laboratory animals NIBP200A
("Biopac Systems, Inc.", USA).
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The recording of the electrical activity of the rat brain was performed
under zoletil-meditin anesthesia using the NEURON-SPECTRUM-5
electroencephalograph (LLC Neurosoft Russia, Ivanovo), the removal of the
electrodes is bipolar, EEG registration within 5 minutes.

For studying the degree of sensorimotor disorders in rats, the Bederson
test and the Garcia test were used.

The results of the study showed that the preventive 10-fold effect of EHF
EMR has a vaso- and neuroprotective effects in the simulation of ischemia-
reperfusion, which manifested itself in a less pronounced decrease in tissue
perfusion, in a slight inhibition of the brain total electrical activity, blood
pressure and heart rate indicators and motor deficits compared with the group
of ischemic animals.

The study was supported by RSF project No. 23-24-00332 'Tissue
microhemodynamics: mechanisms of antistress action of low-intensity
millimeter radiation”.

The work has done by the equipment of CUC V.. Vernadsky CFU
“Experimental Physiology and Biophysics”.
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YJBUEPOI'EHE3 ITPH OCTPOM U XPOHUYECKOM CTPECCE U
NX KOMBUHAIIMU C HU3KOMHTEHCHUBHbBIM
JEKTPOMATHUTHBIM U3JIYUEHUEM KPAWHE BbICOKOM
YACTOTHBI

Pasaesa M. IO., Yepemaee H. B., Yyan E. H., Muponmwk H. C.,
Jncenoyoaesa 3. P., Hazopckaa M. B., 3aaunuxoea T. B.

WucTuTyT OMOXMMUYECKUX TEXHOJIOTUH, sKkosoruu 1 papmanun (MBTO®) ®PI'AOY BO
«KpsimMckuii henepanpabiii yHuBepcuTeT uMenu B. Y. Bepuanckoro», Cumdepormnos,
Pecny6niuka Kpsim, Poccust
e-mail: ravaevam@yandex.ru

M3BECTHO, 4YTO YIJIBLEPOr€HE3 SBISETCI MapKEpOM CTPECCOPHOIO
MOBPEXKJEHUS OpraHu3Ma M IIMPOKO MPUMEHSETCS MNPHU MOJICTUPOBAHUU
pa3IMYHBIX BUJOB CTpECCa, KAK OCTPOT0, TAK U XPOHUYECKOTO.

OpHuM W3 MyTed NPEeaynpexACHUs Pa3BUTUS CTPECC-PEAKLMH SIBIISETCS
NpUMEHEHUE BO3JIEHCTBUM, JTUMUTUPYIOIIMX Pa3BUTHE MATOJOTHUYECKUX (OpM
crpecca.  TakoBbIM  BO3JEHCTBYIOUIMM  (AKTOPOM  MOXKET  SBISITHCS
HU3KOMHTEHCUBHOE AJIEKTPOMAarHuTHOe wu3inydeHue (OMMHM) kpailHe BBICOKOM
gactoTel (KBY). OHO o00namaeT BBICOKON OMOJIOTMYECKOM AaKTHBHOCTEIO,
MOBBIIIAET HECHEIM(PUUECKYIO PE3UCTEHTHOCTh M HOPMAIM3YeT WMMYHHBIH
CTaryc opraHusMma. BricKa3pIBaeTcs MPEANOJIO0KEHUE O TOM, YTO B OCHOBE
tepaneBtuueckoro aeiicteust MU KBY nexut ero cnocoOHOCTh OrpaHUYUBATh
pa3BuUTHE OOIIEro HeCenU(pUUECKOro aJanTallMOHHOTO CHHAPOMA, MM CTPEecC-
peakiu. OpHAKO 3TO MPEANOJOKEHHE HEOOXOIUMO TMOATBEPIUTH B
AKCIIEPUMEHTE, YTO U SIBUJIOCH LEJIBIO HACTOSALIETO UCCIIEAOBAaHUSI.

Jlis mpoBeAeHHs] UCCIeNOBaHUM ObLIO CPOpMUPOBAHO 6 OCHOBHBIX
TPYyNN >KUBOTHBIX: | Tpynma — KOHTPOJIb, KWUBOTHBIE HAXOJIWIHUCh B
CTaHJApPTHBIX YCIOBUsSX BUBapus; 2 rpynna — KBY — xuBOTHBIE moJydayin
OJHO-, IBYX-, TpeXx- U 10-THKpaTHOE€ MM-BO3IEHCTBHUE; 3 TpPyIIa — OCTPHIH
crpecc (OC) — xuBoTHBIE KOTOpO oABepranruch OC B T€CTE BHIHYKIEHHOTO
IJIaBaHUsl M 3aTe€M, COOTBETCTBEHHO, 3a00r0 uepe3 24, 48, 72 u 96 yacos
nocJie AeMCTBUSL CTpeccupyromero gakropa; 4 rpymnmna — runoOKUHETUYECKHUM
ctpeccy (I'K) — orpanndeHuto moaABUXKHOCTH B TeueHue 10 cyTok; 5 rpyrra
OC+KBY - XHUBOTHBIE MOJBEpPrajiicb KOMOWHUPOBAaHHOMY JIEHCTBUIO
OCTPOTO CTpecca U MM-BO3JIEHUCTBUS, 320011 OCyIecTBIsIcs uepe3 24, 48 u 72
Y, YTO COOTBETCTBOBAIO l-, 2- W 3-XKpaTHOMY MM-BO3AEHCTBUIO; 6 rpymnna
I'K+KBY - xuBOTHBIE TOJABEprajuch koMOMHUpoBaHHOMY AeiictBuio 'K u
KBY-Bo3neiicTBusi, 3aboii  ocymiecTBiasuicss uepe3 10 cyTok, d9TO
cootBercTBOBaIO 10-kpatHOoMy KBU-Bo3zaeiicTBuIO.
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[IpoBeneHHbBIE SKCIEPUMEHTHI OKA3aJIM, YTO Y JKMBOTHBIX KOHTPOJBbHOU
u rpynmnbsl KBY ynprieporeHHbIX MOBPEXKIACHUM HE HAOII0AAI0Ch, B TO BpEMs
KaK Yy OJKUMBOTHBIX 3-06 DKCHEPUMEHTAJIbHBIX TIPYIN YJIbIEPOTCHHbIC
MOBPEXKIEHNS COMNPOBOXKIAKOT BCE BUIbI CTPECCOBBIX  BO3JIECHCTBUM.
[Ipumenenue OMUM  KBY  okasbiBaeTr  ractpo3amudTHbIA 3 PeKT,
BBIPAKEHHOCTh KOTOPOTO TMOBBIIAETCS IO MEPE YBEJIWYEHHS KpPAaTHOCTU
BO3JICUCTBUS (IIPM XPOHMYECKOM CTpECCE), a MPU OCTPOM CTpecce — MpH
npuBeHTHBHOM KBY-Bo31€iicTBUM.

Paboma svinonnena 6 pamxax npoexma PH® Ne 23-24-00332 «Tkanesas
MUKPO2EMOOUHAMUKA: MexaHu3mbl AHMUCMPECCOPHO20 oeticmeus
HU3KOUHMEHCUBHO20 MUTTUMEMPOBO20 UZTYYUEHUS».

Paboma evinonnena 6 IKII «Dkcnepumenmanvuas @usuonocus u
ouogusuxa DIAOY BO «Kpviumckuii  gedepanvHuiti  yHUBepcumem
umenu B. U. Beprnaockozco».

ULCEROGENESIS IN ACUTE AND CHRONIC STRESS AND THEIR
COMBINATIONS WITH LOW-INTENSITY ELECTROMAGNETIC
RADIATION OF EXTREMELY HIGH FREQUENCY

Ravaeva M. Yu., Cheretaev 1. V., Chuyan E. N., Mironyuk I. S.,
Dzheldubaeva E. R., Nagorskaya M. V., Zayachnikova T. V.

Institute of Biochemistry Technologies, Ecology and Pharmacy (IBTEP) FSAEI HE
“V. I. Vernadsky Crimean Federal University”, Simferopol, Republic of Crimea, Russia
e-mail: ravaevam@yandex.ru

It is known that ulcerogenesis is a marker of the body’s stress damage,
which widely used in modeling various types of stress, both acute and chronic.

One of the ways preventing of the stress reaction development is the
using of influences that limit the development of stress pathological forms.
Such an influencing factor may be low-intensity electromagnetic radiation
(EMR) of extremely high frequency (EHF). It has a high biological activity,
increases nonspecific resistance and normalizes the immune status of the
body. It is suggested that the basis of the EHF EMR therapeutic effect is its
ability to limit the development of a general nonspecific adaptation syndrome,
or stress reaction. However, this assumption must be confirmed in an
experiment, which was the purpose of this study.
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6 main groups of animals were formed to conduct research: Group 1 —
control, animals were in standard vivarium conditions; Group 2 — EHF,
animals received one-, two-, three- and 10-fold mm exposure; Group 3 — acute
stress (AS), animals were subjected to AS in the forced swimming test, and
then, respectively, slaughtered after 24, 48, 72 and 96 hours after the effect of
the stressful factor; Group 4, chronic hypokinetic stress (CHS) — restriction of
mobility for 10 days; Group 5, AS+EHF — animals were subjected to the
combined action of AS and mm exposure, slaughter was carried out after 24,
48 and 72 hours, which corresponded to 1-, 2- and 3-fold mm exposure; Group
6 — animals were subjected to the combined action of CHS and EHF exposure
(CHS+EHF), slaughter it was carried out after 10 days, which corresponded to
a 10-fold EHF effect.

The experiments conducted showed that ulcerogenic injuries were not
observed in animals of the control and EHF groups, while in animals of
experimental Groups 3-6 ulcerogenic injuries accompany all types of stress
effects. The using of EHF EMR has a gastroprotective effect, the severity of
which increases as the frequency of exposure increases (with CHS), and with
AS — with preventive EHF exposure.

The work was carried out within the framework of the RSF project No.
23-24-00332 "Tissue microhemodynamics: mechanisms of anti-stress action
of low-intensity millimeter radiation".

The work has done by the equipment of CUC V.I. Vernadsky CFU
“Experimental Physiology and Biophysics” .
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BJIMSTHUE HU3KOMHTEHCUBHOI' O MUWJIJIMMETPOBOT'O
N3JIYUEHUE HA HOIIMIENTUBHBIN ®JTEKCOPHBINA PED®JIEKC
Y JIIOJEN

Jicendyoaesa 3. P., Uyan E. H.

denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHHUE BBICIIETO
oOpazoBanus «Kpeimckuii penepanbhblii yauBepcuteT umenu B. . Bepuaackoro»,
Pecniy6mmka Kpeiv, Cumdeponons, Poccust
e-mail delviza@mail.ru

B knMHMYECKMX MCCIEAOBAaHUAX IMOKA3aHO, YTO HU3KOMHTEHCHBHOIO
MuuMeTpoBoe (MM) wu3nydenuee ocnabiseT WM JaXe MOJHOCTHIO
CHUMaeT 0OJib y JIONECH C pa3TuYHBIMHA MaToNorusMuA. OJHAKO METOIBI,
UCIIOJIB3yeMbIe ISl  OIEHKH 0o B OOIIEMETUITMHCKOW MPaKTUKE
OCHOBBIBAIOTCSI HA CYOBEKTUBHOW OIIEHKE M TO3BOJISIIOT KOCBEHHO CYIUThH O
BBEIDOKEHHOCTH OOJIEBBIX OIMYIICHWH. B pasnmuyHbIX HCCIEIOBAHUSIX
MOKAa3aHo, YTO MOJIMCUHANITHYECKHUE PEQIIEKCHI, B YACTHOCTH HOIIMIICTITUBHBIN
baexcopupiii  peduiekc (HDP), sBnsroTCS ABUTATENBHBIMU  PEAKITUSIMU
OpraHn3Ma Ha HOUMWLENTUBHBIE pa3apaxeHus. [[aHHBIA METOJ IIMPOKO
UCIIOJIb3YETCSl NIl M3Y4YEHUs. NAaTO(PU3UOJIOTUU PA3IUYHBIX KIMHHUYECKUX
CHUHIPOMOB, XapaKTEPHU3YIOUIUXCS OCTPOM U XPOHUYECKOM OOJIbI0 WIH
U3MEHEHHOW O00JIeBOM TMepuenuuen, a TakkKe B OKCHEPUMEHTAIbHbBIX
UCCIIEJOBAHUSIX.

[lenpro naHHOM pabOTHI SIBUJIACH OLICHKA U3MEHEHUH mokazareneid HOP
y 4eJIOBEeKa MOJ BIAUSHUEM HU3KOMHTeHCHBHOrO OMU MM auanasona (7,1
MM, 0,1 MBT/CMZ).

OKcrnepuMeHTaIbHAs YacThb MpoBeaeHa Ha 20-TH CTyJeHTaX-BOJOHTEpaXx.
Bo3saeiictBue HuzkonHteHcuBHoro OMUW MM nuamna3oHa OCYIIECTBISIN C
nomoipio 6-tukananpHOTO anmapara «PAME]] DKCITEPT-04» B Teuenue 10
JHEH TO0 TpUANATh MHHYT Ha OOJAaCTH CHUMMETPHYHBIX OHOJIOTHYECKU
akTuBHbIX Touek E-36, MC-6 u GI-4. Peructpanuio nokaszareneii HOP
npoBoaAWIIM Ha obopynoBanuu «Helipon Crnextp-6». HOP perucrpuposanu Ha
BEPXHUX KOHEYHOCTAX. AHAJIU3UPOBAIH JIUTEIbHOCTh JATEHTHBIX MEPUOJIOB
panHero (R2) u no3anero (R3) komnonent HOP B Mc.

Pe3ynbraThl uccnegoBaHWs —MOKa3aldd, YTO MPU  MHOTOKPAaTHOM
BO3JIECTBUU HU3KOMHTEHCUBHOI'O SOMHU MM yamnal3oHa
MPOJOJKUTEIBHOCTh  JIATEHTHOrO  BpeMeHu H®P  sKCroHEeHUHaIbHO
BO3pAcCTajgo OTHOCUTENIHHO (POHOBBIX 3HAUCHUN ITHX MOKazateneit. Tak, yxe
nocie onHokpatHoro KBUY-Bo3zeiicTBus Bpemsl JaTeHTHOro nepuojga R2
koMrioHeHTel H®OP Ha npaBoil pyke yBenuuwiock B cpeaHeM Ha 13,13 %
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(p<0,05). Haubomnpiiiee yBeaudeHHUE JATEHTHOIO Iepuoja R2 KOMIIOHEHTHI
H®P otmeuanocs Ha 5-¢ u 10-e CyTKM BO3AEHCTBHS HU3KOMHTECHCHBHOCTH
MM wuznyuenusi. Tak, mocine 10-kpatHoro MM BO3AeHCTBUS MOKA3aTeNN
MOBBICMJIMCh OTHOCUTEIBHO MCXOJHBIX 3HaueHUd B cpeanem Ha 30,59 %
(p<0,01) otHOCHTENBHO (OHA.

Takum 00pa3oM, MHOTOKpPAaTHOE BO3JACHCTBHE HH3KOMHTEHCHBHOTO MM
U3ITydeHus] 00JIafjaeT BBIPAKCHHBIM AHTHHOLUIICTITUBHBIM JICHCTBUEM, YTO
BBIPAYKAETCA B MOBBIIICHUU MPOJOJLKUTEIBHOCTH JIATEHTHOTO niepuoa HOP.
OT0 MOXeT OBITh CBsI3aHO C Kymynsuued nedctBuss OMMU, kotopas
IPOSIBISIETCS. B (DYHKIIMOHATBHBIX W MOPQOJOTHYECKUX HW3MEHEHHSIX Ha
pPa3HbIX YPOBHAX >KMBOTO OPraHMW3Ma, YTO COTJIACYETCS C JAHHBIMU JIPYTUX
aBTOPOB M HAIIUMU NPEABIAYIIMMU HuccienoBanusMu. (Cre10BaTeNbHO,
n3MeHeHue mnokaszarenen HOP mnon BiausitHMEM KypCOBOrO BO3JIEHCTBUS
HU3KOMHTEHCUBHOrO MM wu3JIydeHUs] CBHACTEIBCTBYET OO0 YMEHBIICHUH
nepudepudeckoit HoIUIENTUBHON addepeHTaIluu U MOBBIIICHUN aKTUBHOCTH
OCHOBHBIX aHTHHOIIMIICITUBHBIX CUCTEM.

Paboma evinonnena 6 I[[KIl «Dxcnepumenmanvhas @usuonocus u
ouogusuxa DIAOY BO «Kpviuckuii  gedepanvHuiti  yHUBepcumem
umenu B. U. Beprnaockozco».

INFLUENCE OF LOW-INTENSITY MILLIMETER WAVE
RADIATION ON NOCICEPTIVE FLEXOR REFLEX IN HUMANS

Dzheldubaeyva E. R., Chuyan E. N.

V. I. Vernadsky Crimean Federal University, Republic of Crimea, Simferopol, Russia
e-mail: delviza@mail.ru

Clinical studies have shown that low-intensity millimeter wave (MM)
radiation attenuates or even completely alleviates pain in individuals with
various pathologies. However, the methods used to assess pain in general
medical practice are based on subjective evaluation and allow for an indirect
assessment of the severity of pain sensations. Various studies have
demonstrated that polysynaptic reflexes, particularly the nociceptive flexor
reflex (NFR), are motor reactions of the body to nociceptive stimuli. This
method is widely used to study the pathophysiology of various clinical
syndromes characterized by acute and chronic pain or altered pain perception,
as well as in experimental research.
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The aim of this study was to assess changes in NFR parameters in
humans under the influence of low-intensity MM exposure (7.1 mm, 0.1
mW/cmz).

The experimental part of the study was conducted on 20 volunteer
students. Low-intensity MM EMF exposure was administered using a 6-
channel device called "RAMED EXPERT-04" for 10 days, with thirty-minute
sessions targeting symmetrical biologically active points E-36, MS-6, and GI-
4. NFR parameters were recorded using the "Neuron Spectrum-6" equipment,
with NFR recorded on the upper limbs. The analysis focused on the duration
of the latent periods of the early (R2) and late (R3) components of NFR in
milliseconds (ms).

The research results demonstrated that with repeated exposure to low-
intensity MM EMF, the duration of the NFR latent time exponentially
increased compared to the baseline values of these parameters. After a single
RF exposure, the latency period of the R2 component of NFR on the right
hand increased by an average of 13.13 % (p<0.05). The greatest increase in
the latency period of the R2 component of NFR was observed on the 5th and
10th days of low-intensity MM radiation exposure. Specifically, after 10
instances of MM exposure, the parameters increased on average by 30.59 %
(p<0.01) relative to the baseline.

In conclusion, repeated exposure to low-intensity MM radiation exhibits
pronounced antinociceptive effects, as evidenced by an increase in the
duration of the NFR latent period. This may be associated with the cumulative
effect of EMF, which manifests in functional and morphological changes at
various levels of the living organism, aligning with data from other authors
and our previous research. Consequently, changes in NFR parameters under
the influence of a course of low-intensity MM EMF exposure indicate a
reduction in peripheral nociceptive afferentation and an increase in the activity
of fundamental antinociceptive systems.

The work has done by the equipment of CUC V.I. Vernadsky CFU
“Experimental Physiology and Biophysics”.
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OCOBEHHOCTH BO3JEVCTBUSI HU3BKOMHTEHCUBHOI'O MU
KBY HA KYJIBTYPbBI T PAMOTPUIIATEJIBHBIX BAKTEPUH
ESCHERICHIA COLI U PSEUDOMONAS AERUGINOSA

Cuoaxun A. H., /lusenyoes C. 10., Uyan E. H., Ymeneea C. U.

HNHCcTUTYT OMOXMMUYECKUX TeXHOJIOTUH 3kooruu u papmanuu (MBTO®) ®I'AOY BO
«KpsimMckuii penepanpabiii yauBepcuTeT uMenu B. Y. Bepuanckoro», Cumdbepormnos,
Pecny6niuka Kpsim, Poccust
e-mail: acid2302 @mail.ru

DNeKTpOMarHUTHOE U3JTydYeHHE KpaiiHe Bbicokoi yacToTel (OMU KBY) B
HACTOSIIIIEE BpeMs IIMPOKO pacCIpOCTPAHEHO, WU B IOBCEAHEBHON JKU3HH
YEJIOBEK HENPEPHIBHO CTAJIKMBAETCA C HUM B BHJIE MHOXECTBA MCTOYHHKOB
takoro poma wm3mydeHus. Cpequ OMU KBY ocobo BbIEISOT
HuskounteHcusHoe (HU) OMUM KBY, xkotopoe Onarogaps MHOXECTBY
MOJIOKUTENbHBIX A()(PEKTOB IMIMPOKO MCHOJB3YETCSI B TEpPareBTHUYECKUX
uensx. E. coli u Ps. aeruginosa — NpeACTaBUTENIM HOPMAJIbHOM U YCJIOBHO
NAaTOr€HHOM MHUKpPO(MIOpHI YelloBeKa, U KaK MOKa3bIBaeT MPAKTUKa — MOTYT
OBITh IPUYMHONM MHOXKECTBA BHYTPUOOIbHUYHBIX MHPEKIIUM.

B nayuno#i nuteparype paboThl 1o wusydeHuto sdpdexkror HA DMU
TUrarepuoBoro  JAvana3oHa Ha  POCT  KIETOK  MUKPOOPTraHW3MOB
MaJIOYMCIIEHHBI, & UX PE3YJIbTaTbl KpallHE MPOTUBOPEUYMBHI. B CBi3M C ueM,
LEIbI0 HCCIAEAOBaHUS SABISIOCH u3ydyeHue BausHus HUW OMU KBY
(mapameTphl U3My4YEeHUs: IJIMHA BOJHBI — 7,1 MM; 4yacToTra usnmydeHus: — 42,3
[T, mmoTHOCTh MOTOKA MOITHOCTH 0Omydenus — 0,1 MBT/CMZ) Ha CKOpPOCTH
pocTa ¥ KOHEUHBIM THUTP YKa3aHHBIX BHUIOB OaKTepWii — THUIUYHBIX
IpeCTaBUTENeH TOCTOSTHHON U TPAH3UTOPHON MUKPO(DIOPHI YeIOBEKA.

JluzaiiH 3KCHEpUMEHTA: W30JIMPOBAaHHBIE KOJIOHHUHU CYTOYHBIX KYJIBTYP
mraMMoB E. coli 110 u Ps. aeruginosa V14 w3 xoinekiuu kadeapbl 00TaHUKH
¢usuronorun pacreanu UBTI® mocie Ux peakTUBalUK U3 XpaHeHus mnpu -80°
C Boipamennsie Ha ['PM-arape (O6onenck, Poccust), nepeBuBanuce B ['PM-
Oynb0oH, U B TeueHue 18 yvacoB KynbTHBUpOBaiu Ha mmedkepe Loip LS 110
(Poccust) npu Ttemmeparype 35 °C u 180 06/muH. ITonyueHHYIO KYJIBTYPY C
tutpoM He meHee 0,5 en. mo Mak®apnaHay UCIONB30BAIM B SKCIIEPUMEHTE:
no 8,0 Ma KyJapTypbl NEPEHOCWIM B CTEPHUJIbHBIE METAJUIMYECKHE CTAKaHbI,
BBICOTOM 2 CM U JMaMETPOM HEMHOIO OOJBIIMM, YeM AMAMETP H3IIydaTess
HN 5MU KBY. KoutponbHblii oOpaszer; ocTaBimsuin 0e3 00paboTku, a
DKCIIEPUMEHTAJIbHbII  BapUaHT OJHOKpaTHO B TeueHue 30 MUHYT
obOpabarteiBaniu HU OMU KBY (MCTOYHMK H3IIydeHUS — TEparneBTUYECKUUN
npudop PAJIMEJl OKCIIEPT — 01) nmepuonuyecku nomemmuBas. Ilocne
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06paboTKH KynbTyp; U3 HEX OTOMpanu mo 1,0 cM’ B Tpex aHAIMTHYECKHX
MOBTOPHOCTSIX KOTOPBHIMH 3aceMBaM KOJOBI cO CBeXuM | PM-OyinboHOM H
CyTKM KyJIbTUBUPDOBAJIM HAa KayaJlke, I[IOCJIE€ YEro CTaHJIapTHBIMU
MUKpPOOHOJIOTUYECKUMH METOAOM IUTACTHHOK C BbICEBOM B TiiyouHy ['PM-
arapa ¢ go6aBkot 5,0 r/m rTmoko3sl omnpenensau  tauTp  (KOE)
KU3HECTIOCOOHBIX KJIETOK B KOHTPOJBHBIX U OMNBITHBIX AHATUTUYECKUX
noBTOopHOCTSX. [lonydyennsie manuble nmo tuTpy KOE B ombITHBRIX (mocie
obpadbotku HU OMU KBY) wu xouTposbHbIXx (HeoOmydeHHbx KBY)
BapHaHTax o0OpaldaThIBAIMCh CTATHUCTUYECKH C TPUMEHEHUEM t-KpUTEpHUs
CrprofieHTa maketa npukiagHeix mporpamm Microsoft Office Excell
MPUMEHUTETHHO K MAJIBIM BEIOOPKAM.

[To pe3ynpTaTaM SKCIIEpUMEHTa YCTAaHOBJICHO, 4TO 0e3 obmydenust HU
OMU KBY «kynbrypa Ps. aeruginosa 3a 20 4YacoB KyJIbTUBUPOBAHUS
JOCTUTana TUTpA 77.00-x10° KOE/Mi, a mox Biusuuem MU KBYU —
48,11-x10° KOE/M1, 9TO CBUIETENHCTBYET O CHHXKEHHH CKOPOCTH POCTA H
JeJICHUs KJIETOK ATOM OakTepuu MO CpaBHEHHUIO ¢ KOHTposieM Ha 37,51 %
(p<0,05).

B xynbrype E. coli 3a 20 yacoB BbIpalllUBaHUsI TUTP KJIETOK COCTaBIISI
0,40-><108 KOE/mn. Ilon Bnussnuem MU KBY nonydeno 0,58-><108 KOE/mn,
YTO CBUJIETEIBCTBYET 00 YBEJIMUEHUHU CKOPOCTH POCTA U JIEJICHUS KIIETOK 3TOU
OakTepuu Mo cpaBHEHUIO ¢ KOHTpojeM Ha 45,00 %(p<0,05).

Takum 006pa3om, HaMH yCTaHOBJIEHO, 4TO oA nerictBuem H SMU KBY
B 3aBUCHMOCTH OT (DU3MOJIOTMYECKUX CBOWCTB OaKTEPHATBHON KYJIBTYPHI
HAOJI0JAIOTCSL MPOTUBOIOIOKHBIE dPPEKThI: CHUKEHHE CKOPOCTH pOCTa U
JIEJIeHUs KJIETOK 1TamMa Ps. aeruginosa v yBeIMYE€HUE TAHHBIX MOKa3aTenen y
E. coli. Takue mpoTUBOIOIOXHBIE 3()(PEKTH, BO3MOKHO CBSI3aHHBI C TEM, YTO
WCIIOJIb30BAaHHBIC Ui  JKCIIEPUMEHTa KYJIbTYpbl KOPEHHBIM  00pa3om
OTIIMYAIOTCS IO CBOEMY TuIy Mmerabonusma: E. coli — TunuyHbI aHa’po0,
«OpOIUIBIINK» TOJYYaIOlMi JHEPrui0 3a cyeT cOpaxkuBaHusi; a Ps.
aeruginosa — TAMUYHO a’poOHast OakTepusi, MOJyYarolas SHEPIUi0 3a CYET
OKUCIUTENBHOTO (HoCchHOpHIMPOBAHUS U IBIXaTEIBLHOTO THIIA METAa00JIU3Ma; U
B CJIEJICTBHE 3TOTO MO-pasHoMy pearupytor Ha OIMU KBY Bo3zaeiicTBue.

Paboma ewvinonnena 6 ILIKIl «3Jkcnepumenmanvnas ¢usuonocus u

ouogusuxa DIAOY BO «Kpviuckuii  gedepanvHulti  yHUuBepcumem
umenu B. U. Beprnaockozco».
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FEATURES OF THE EFFECT OF LOW-INTENSITY EHF EMR ON
CULTURES OF GRAM-NEGATIVE BACTERIA ESCHERICHIA COLI
AND PSEUDOMONAS AERUGINOSA

Sidyakin A. L., Liventsov S. Yu., Chuyan E. N., Chmeleva S. I.

Institute of Biochemical Technologies of Ecology and Pharmacy (IBTEF) of the
V. I. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: acid2302 @mail.ru

Electromagnetic radiation of extremely high frequency (EMR EHF) is
currently widespread, and in everyday life, a person continuously encounters it
in the form of many sources of this kind of radiation. Among the EHF EMR,
low—intensity (LI) EHF EMR is particularly distinguished, which, due to a
variety of positive effects, is widely used for therapeutic purposes. E. coli and
Ps. aeruginosa are representatives of normal and conditionally pathogenic
human microflora, and as practice shows, can be the cause of many
nosocomial infections. In the scientific literature, studies on the effects of the
gigahertz EMR on the growth of microbial cells are few, and their results are
extremely contradictory. In this connection, the aim of the study was to study
the effect of EMR EHF on the growth rate and final titer of these bacterial
species — typical representatives of permanent and transient human microflora.

Experiment design: included obtaining a uterine culture, its division into
control and experiment, processing of the experimental version once for 30
minutes with no EMI EHF (radiation parameters: wavelength — 7.1 mm;
radiation frequency — 42.3 GHz; radiation power flux density — 0.1 mW/cm?®);
seeding of the experimental and control cultures into flasks with fresh portions
of the medium; cultivation during the day, and analysis of the number of cells
formed in the control and experiment for the same specific period of time.

According to the results of the experiment, it was found that Ps.
aeruginosa culture reached a titer of 77.00x10° CFU/ml in 20 hours of
cultivation without irradiation with EMI EHF, and 48.11x10® CFU/ml under
the influence of EMI EHF, which indicates a decrease in the rate of growth
and cell division of this bacterium compared to the control by 37.51 %
(p<0.05).

In E. coli culture, the cell titer for 20 hours of cultivation was 0.40xx10®
CFU/ml. Under the influence of EHF EMR, 0.58x10® CFU/ml was obtained,
which indicates an increase in the rate of growth and division of cells of this
bacterium compared to the control by 45.00 % (p<0.05).

Thus, we have found that under the action of LI EMI EHF, depending on
the physiological properties of the bacterial culture, opposite effects are
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observed: a decrease in the rate of growth and division of cells of the Ps.
aeruginosa strain and an increase in these indicators in E. coli. Such opposite
effects may be due to the fact that the cultures used for the experiment
radically differ in their type of metabolism: E. coli is a typical anaerobe, a
"fermenter" that receives energy through fermentation; and Ps. aeruginosa is a
typically aerobic bacterium that receives energy due to oxidative
phosphorylation and respiratory type of metabolism; and as a result, they react
differently to EMP EHF exposure.

The work has done by the equipment of CUC V.I. Vernadsky CFU
“Experimental Physiology and Biophysics”.
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BUOTPOITHOE JEVICTBUE BAPUAIIUM IOTOKA TAMMA-
KBAHTOB ITPUPOJHOI'O PAIUAIIMOHHOI' O ®OHA HA
OPI'AHU3M YEJIOBEKA

Ilak I'. J1., Canuxoe H. M., Hypaxvinoe C. M.

HNuctutyT nonochepsl, ASpOKOCMHUYECKOTO KOMUTeTa MUHUCTEPCTBA ITUPPOBOTO
Pa3BUTHS, MHHOBAIIMN U a3POKOCMUYECKON MPOMBIIIIICHHOCTH, AnMaThl, PecriyOmka
Kazaxcran
e-mail: gpakl @yandex.ru

®oHOBOE TaMMa-W3Iy4eHHWE NPHU3EMHBIX CIOEB aTMocdephl, Kak
HUCTOYHUK paJHallMd B OKpYXKaloIIleld cpeae; COMYTCTBYET YEJNIOBEKY Ha
IPOTSDKEHNUN BCEW KXU3HU. BiMsHuME Ha OpPraHu3M 4YenoBEKAa ONOCPEIOBAHO
YAaCTUYHBIM TMOTJIONIEHUEM TIaMMa-KBaHTOB IMPU MPOXOXKIECHUU Yepe3
OpraHu3M H®  3aKpPEeIUIeHO  PSAOM  (PU3MKO-XMMHUYECKUX  pEeaKIlui,
o0ecneunBarOIUX JKU3HEACITEIbHOCT. B paboTe wucciaeqoBaiu BIUSHHE
BapualMii  MMOTOKa TraMMa-KBaHTOB B  MNpHU3eMHOM aTrmocdepe Ha
BapuabenbHOCTh cepaeunoro putMa (BPC). MHTeHCMBHOCTH MOTOKA raMma-
KBAHTOB H3MEPSUIM C MOMOIIBIO CUMHTUUISIIMOHHOTO JETEKTOpa, OCHOBOM
Kotoporo siBisieTcss kpuctayut Nal nuamerpom 150 mm. BapuabGenbHOCTH
pUTMa cepJlia PEruCTPUPOBAIM  KapaAuOMOHHUTOpaMu (pupmbl  «Polar»
(OuHAAHAUSA) BO BPEMSI HOYHOTO CHA MCHBITYeMbIX. CHEKTpaIbHBIN aHAIN3
BHYTPHCYTOYHBIX (DOHOBBIX BapHAIM TaMMa-u3Iy4deHUs (MIPU OTCYTCTBHH
MarHUTHBIX Oypb) BBISIBUJI MPUCYTCTBUE TPEX XAPAKTEPHBIX MEPHOOB: OKOJIO
1880 ¢ (0,00053 TI'm), 1480 c¢ (0,00068 Ir), 1206 c¢ (0,00082 I'm), xots
JIMana3oH 3HaYMMBbIX YacTOT 3HAUYUTENBHO mupe — nopsaka 0,002-0,0004 I'.
[Ipu ananuze 6-8 4acOBBIX 3amMKcedl Bapualluid CEPACYHOTO PUTMA B CIIEKTpax
MomHOCTH VLF m UVLF 4acTtoT BBISABICHO MOSIBJICHUE MPOIOKUTEIBHBIX
rapMOHMYECKUX KojieOanuid. Takue KojeOaHusT BO3HUKAIU CHHXPOHHO C
W3MEHEHUSIMHU MOTOKAa raMMa-KBaHTOB MpU3eMHON aTMocdephl. B e uHUYHBIX
CIy4dasix CUHXPOHM3aIMsi PUTMOB MOIJIa JOMHUHHUPOBATh HA MNPOTSIKEHUU &
4acOB  HOYHOIO  CHAa  HUCOBITYyeMbIX. Ha  OTAEnbHBIX  3amuUCsX
B3aMMOOOYCIJIOBJICHHOCTh BapHaluii 1moTtoka ramMmma kBaHToB M BPC umena
OJIMHAKOBBIE BPEMEHHBIC TPaHUIlbl, HAa JAPYTUX — YCTAHOBJEH CJIBUI C
3a7epkkol 1- 2 mMuHyThl U Oosiee. BHe3amHble aHOMalbHBIE KOJeOaHUS
MOTOKa TaMMa-KBAaHTOB, KOTOPbIE HAOIOJAIOTCS MPU T€OMAarHUTHBIX OYpsX,
MOTYT OBITh OJHUM W3 MEXaHW3MOB HApYIIEHUS BETETATUBHOW PETYJISAINH
CEpPIEYHOTO pHUTMAa H O00O0CTpeHHUs 3a00JI€BaHUN CEPIEUHO-COCYAUCTHIX
CHUCTEMBI, OCOOCHHO y TTOKHUJIBIX JIFOICH.
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BoiBoabl. Pa3zButas BOJHOBas CTPYKTypa Peryssiuu (U3MOJIOTHYECKUX
(GYHKIMI ABII€TCS Ba)XHBIM YCJIOBHEM JII CHHXPOHU3AIMM BPEMEHHOW H
YaCTOTHOW OpraHu3aluy BapuaOelbHOCTH pUTMA ceplla C BapUalUsSMH
raMMa-u3JIy4eHUs] U PE30HAHCHOTO BOCHPHUATHS BHEIIHUX MEPUOTUYECKUX
CUTHAJIOB. A BHe3alHblE AaHOMAJbHBIE KOJE€OaHHs MOTOKAa raMMa-KBaHTOB
MOTYT OBITh OJHUM M3 MEXaHHM3MOB HApYyIICHHWH CEpJEYHOr0 pHUTMA H
000CTpeHHUsI CEepJeUYHO-COCYAUCTHIX 3aboyieBaHUi, OCOOEHHO BO BpeMms
MarHuTHbIX Oypb. MccrnemoBanue Bapuanuii NOTOKAa TI'aMMa-KBAaHTOB B
npu3eMHOW atMocdepe, Kak (PU3MOJOTHYECKH 3HAYUMOro  ¢akropa
OKpY)KaloIIe cpenbl, SBISIETCS aKTyalbHBbIM HAIpPaBJIEHUEM JallbHEHIINX
UCCIIEIOBAHUM.

BIOTROPIC ACTION OF THE NATURAL BACKGROUND
RADIATION ON THE HUMAN BODY

Pak G. D., Salikhov N. M., Nurakynov S. M.

Institute of Ionosphere, Aerospace Committee of the Ministry of Digital Development,
Innovation and Aerospace Industry, Almaty, Republic of Kazakhstan
e-mail: gpakl @yandex.ru

Background gamma radiation of the atmospheric near-surface layers, as a
source of radiation in the environment, accompanies a person throughout his
life. The effect on the human body is mediated by the partial absorption of
gamma-quanta when passing through the body and is fixed by a number of
physicochemical reactions that provide vital activity. In the study, investigated
the influence of gamma-quanta flux variations on heart rate variability. For
monitoring the gamma radiation in the surrounding environment, scintillation
detector is used, the sensitive part of which consists of an inorganic Nal (TI)
crystal 150 mm in diameter. The detector was calibrated using reference
sources Am-241 (Ey=60 keV) and Cs-137 (Ey=660 keV). Heart rate
variability was recorded by cardiomonitors from Polar (Finland) during night
sleep of the subjects. Spectral analysis of the intraday variations of
background gamma radiation (in the absence of geomagnetic storms) revealed
the presence of three characteristic periods: about 1880 s (0.00053 Hz), 1480 s
(0.00068 Hz), 1206 s (0.00082 Hz), although the range of significant
frequencies is much wider - about 0.002-0.0004 Hz. The analysis of 6-8 hour
recordings of heart rate variations in the power spectra of VLF and UVLF
frequencies revealed the appearance of prolonged harmonic oscillations. Such
fluctuations occurred synchronously with changes in the intensity of the
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gamma-ray flux of the near-surface atmosphere. In single cases, such
synchronization of rhythms could dominate throughout the entire night of
sleep of the subjects (up to 8 hours). On some recordings, the interdependence
of variations had the same time limits, while on others a shift with a delay of
1-2 minutes or more was set. Sudden abnormal fluctuations of gamma quanta
flux, which are observed during geomagnetic storms, can be one of the
mechanisms of disorders of heart rate autonomic regulation or of
cardiovascular disease exacerbation, especially in the elderly.

The developed wave structure of regulation of physiological functions is
an 1important condition for synchronizing the temporal and frequency
organization of heart rate variability with variations in gamma radiation and
resonant perception of external periodic signals. And sudden abnormal
fluctuations of gamma-quanta flux can be one of the mechanisms of cardiac
arrhythmias and exacerbation of cardiovascular diseases, especially during
geomagnetic storms. The study of the variations of gamma quanta flux in the
near-surface atmosphere, as a physiologically significant environmental factor,
is an actual direction for further research.

This research was funded by the Ministry of Education and Science of the
Republic of Kazakhstan, grant number AP09260262 «Monitoring and
research of geosphere interactions in the lithosphere-atmosphere-ionosphere
system in geodynamical active regions».
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MEXAHW3M BO3JIEMCTBHSI IEPEMEHHOI'O MATHUTHOI'O
HOJIsA HA BOAHBIE PACTBOPBI BUOITIOJIMMEPOB

Texyukasa E. E.

OBI'OY BO Kybanckuii rocygapcTBeHHBIN yHUBepeutet, Kpacnonap, Poccus
e-mail: tekytska@mal.ru

PazpaGortana Mopgenp  MexaHu3Ma  JIEWCTBHSI  HU3KOYACTOTHOTO
MAarHUTHOTO TOJIsl, UMEIOLIEro KpailHe HU3KYI0 SHEPruio, Ha pa30aBiIcHHbIC
BOJHBIE pPacTBOpbl OuomnosuMepoB. KilloueBBIM 3J€MEHTOM KOHLEMIIMH
CIY’XUT BO3HHUKHOBEHHUE B BOJHOW CpElE€ XHUMHYECKHX OCHUIUISTOPOB
reHepauun APK, B KOTOPOM KOHKYpPEHIMS (PU3NYECKUX M XHUMHYECKUX
MPOIIECCOB (MEPEHOCHI JJIEKTPOHOB, PEAKLUU pacnaja U IPUCOEAUHEHUS
paavKanoB, CIHWHOBAas MarHUTHO-WHAYLHMPOBAHHAs KOHBEPCHS, CHUHTE3 H
pacnan Hamboiee MONTOXHUBYIMIEH (OPMBI — TEPEKUCH BOJOPOJIA)
yYIPaBJsieTCs] MATHUTHBIM TTOJIEM.

[ToBpexxneHuss 6GMONOTUMEPOB MPHU ACUCTBUM HAa WX BOJHBIC PACTBOPHI
MAarHUTHOTO TMOJSI HU3KOW HWHTEHCUBHOCTU CXOJHBI C TOBPEKJICHUIMH,
KOTOpBhIE TIOSABIISIIOTCS TIPU  OKHCIUTENBHOM  cTpecce. OOpasyrommecs
noBbIieHHbIe KomdecTBa ADK atakyroT HykIeo(PMIbHBIE TIEHTPHI OCIKOB U
mosiekynbl JIHK, usmensisi ctpykrypy OumonosumepoB. Ho ecnu BoznelicTBre
HU3KOYACTOTHOTO MArHUTHOTO MOJs, onocpenoBaHHoe reHepauneit ADPK B
BoaHOM cpene, Ha JIHK HOCHMT B OCHOBHOM MOBpEXAAIONIUN XapakTep: 0o
OKHUCJIUTEIbHBINA, OO CTPYKTYPHBINA, TO JaOUIBLHOCTH OEJIKOB IMPHU JACHCTBUU
MarHMTHOTO TOJISl TPUBOJUT B OCHOBHOM K KOH(OPMAIIMOHHBIM HU3MEHEHUSM,
OpyU 3TOM MPOUCXONAT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOIUDUKAIIIU
CymbOTUAPUIBHBIX W TUAPOKCWIBHBIX TPYMN, YTO MPEJOTBPAIIAOT
JanpHelyo aeHatypaiuio 6enkoB. Jedhopmarus 6enkoB u monekyn JJHK
MoJ JIEWCTBHEM HU3KOYACTOTHOTO MAarHUTHOTO TMOJS MOXET MPUBOIUTH K
MOSIBJIEHUIO PE30HAHCHBIX YaCTOT, 3aBUCAILIUX OT YaCTOThI U AMIUIATY/AbI MOJISL.

B pamkax pazpaboTaHHON MOZAENTHN MOKA3aHO HAKOTUICHHE OKUCIIUTEIIBHBIX
caiiroB  JIHK, o0OycnoBinennoe obpaszoBanuem A®DK moxm pelictBuem
MEPEMEHHOr0 MarHuTHOro noJjsi. KonumuectBeHHoe copepkaHue 8-OKCUTyaHUHA
B JIHK pe3oHaHcomnono0HO 3aBUCUT OT YaCTOThI BO3JEHCTBYIOIIETO MArHUTHOTO
NOJii U YCWIMBAET YK€ HMMEIONIMKACA OKHUCIHUTEIbHBIA CTpecc Yy OOJbHBIX
T€HETHUYECKU 00YCIOBICHHBIM 3a00ieBaHueM [1].
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THE MECHANISM OF IMPACT OF AN ALTERNATING
MAGNETIC FIELD ON AQUEOUS SOLUTIONS OF BIOPOLYMERS

Tekutskaya E. E.

Kuban State University, Krasnodar, Russia
e-mail: tekytska@mal.ru

A model of the mechanism of action of a low-frequency magnetic field,
which has an extremely low energy, on dilute aqueous solutions of
biopolymers has been developed. The key element of the concept is the
occurrence in the aqueous medium of chemical oscillators of ROS generation,
in which the competition of physical and chemical processes (electron
transfers, reactions of decay and addition of radicals, spin magnetically
induced conversion, synthesis and decay of the longest-lived form, hydrogen
peroxide) is controlled by a magnetic field.

Damage to biopolymers under the action of a low-intensity magnetic field
on their aqueous solutions is similar to damage that occurs during oxidative
stress. The resulting increased amounts of ROS attack the nucleophilic centers
of proteins and DNA molecules, changing the structure of biopolymers. But if
the effect of a low-frequency magnetic field, mediated by the generation of
ROS in an aqueous medium, on DNA is mainly damaging in nature: either
oxidative or structural, then the lability of proteins under the action of a
magnetic field mainly leads to conformational changes, while redox
modifications of sulthydryl and hydroxyl groups, which prevent further
protein denaturation. Deformation of proteins and DNA molecules under the
action of a low-frequency magnetic field can lead to the appearance of
resonant frequencies that depend on the frequency and amplitude of the field.

Within the framework of the developed model, the accumulation of DNA
oxidative sites caused by the formation of ROS under the action of an
alternating magnetic field is shown. The quantitative content of 8-oxyguanine
in DNA resonantly depends on the frequency of the applied magnetic field and
enhances the already existing oxidative stress in patients with a genetically
determined disease [1].
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N3MEHEHUA KOCMO-BUOTEPMO/IMHAMHNYECKHUX
COIIPSIKEHVH YEJIOBEKA B DKPAHUPYIOIIEM YCTPOMCTBE
HOBOT'O ITIOKOJIEHUA "KOCMOBHUOTPOH KB-mTK"

Tpogumos A. B.,, Kouypoe B. C.?

TAHO MHUUKA um. Axanemuka B.I1. Kaznaueera, HoBocubupck, P®
2000 "ABpopa-MHUUKA", HoBocubupck, PD
e-mail: aurora-isrical 54 @gmail.ru

[lo wuroram  ¢u3MOIOrMYECKOM  ampobanuyM  WHHOBAIMOHHOTO
skpanupytomero ycrpoiictBa "KocmoOuorpon Kb-MTK" (®Doto 1)
(CugetrensctBo 0 aenoHupoBaHun Ne 578-862-184), mnpoBenaeHHON C
yyactueM 16 BosioHTepoB B 2022 T. ¢ NPUMEHEHUEM KOMIIBIOTEPHBIX
komruiekcoB  "Helipocopt" u «OHuKC», 3a(UKCUPOBAHBI YMEHBIICHHE
(GYHKIIMOHATBFHOW IHTPOIMUU TOJIOBHOTO MO3Ta, PACYETHOTO OMOJIOTHYECKOTO
BO3pacTa W TEHACHIMS K HAKOIUICHWI0O B oO0pasiax TKaHed (BOJIOCHI)
cTabunbHbIX U30TOMNOB yrieponaa 13C (Puc.1), Tpmkasl u3mepsieMbIX Ha Macc-
cnektporpadpe IRMS Thermo Finigan MAT 253 ¢ mnorpemnocteio 0,2
npomuinie [1].
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06;[0Tp0H KB-MTK Puc.1 Tunamuka 13C y 3-x BonoHtepos: dou (I),
cepenuHa (II), 3aBepmenue xypca (III)

Cuuranocsk, yto norepu u3otonoB 13C B oHTOreHe3e - 0€3BO3BpaTHHI U
NPUBOJAT K "TepMOAMHAMHUYECKON cMmepTH' OuocucteMm, HO emé B 2004 T.
HaMu ObUIO TOKa3aHO, YTO TOCIE KypCOBOM T'€OMarHUTHOW JeNnpuBALMU
BOJIOHTEPOB B  "TMIIOT€OMarHUTHOM  Kamepe', OHU  CYUIECTBEHHO
ymenbmatorcs [2]. B 2022 r. Obuia BeIsIBIEHA 3HAUYMMas oOpaTHas
KOppeJsiMOHHas 3aBUCUMOCTh cojiepkanus 13C (nmo otnomenuto k 12C) ot
WHTEHCUBHOCTH DPA3JMYHBIX Tearnoreopu3ndeckux (PpaxTopoB (B OIEHKE IO
gyucinaM Bonbda, pentrenoBckomy nznydennto Connna, uaaekcam Kp u DST)
U e€ MO3UTHUBHAS OMOTEPMOJUHAMUYECKAsT WHBEPCUS: HAKOIUICHUE B TKAHSIX
13C nocne kypca ceancoB B Kb-MTK, nsmenstomieM conpskeHrst opraHuzma
¢ "kocMmuueckoit moromgou” [1].
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CHANGES IN HUMAN COSMO-BIOTHERMODYNAMIC
INTERFACES IN A NEW GENERATION SHIELDING DEVICE
"COSMOBIOTRON KB-mTK"

Trofimov A. V.., Kochurov V. S.2

1 ANO ISRICA named after Academician V.P. Kaznacheev, Novosibirsk, Russia
2Aurora-ISRICA LLC, Novosibirsk, Russia
e-mail: aurora-isrical 54 @gmail.ru

According to the results of the physiological testing of the innovative
screening device "Cosmobiotron KB-mTK" (Photo 1) (Deposit Certificate No.
578-862-184), conducted with the participation of 16 volunteers in 2022 using
computer complexes "Neurosoft" and "Onyx", there was recorded a decrease
in the functional entropy of the brain, the estimated biological age and a
tendency to accumulation in tissue samples (hair) of stable isotopes of carbon
13C (Fig.1), measured three times on an IRMS Thermo Finigan MAT 253
mass spectrograph with an error of 0.2 ppm [1].
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Fig.1 Dynamics of 13C in 3 volunteers: background
(I), middle (II), completion of the course (III)

It was believed that the loss of 13C isotopes in ontogenesis is irrevocable
and leads to the "thermodynamic death" of biosystems, but as early as in 2004
we showed that after the course of geomagnetic deprivation of volunteers in
the "hypogeomagnetic chamber", they significantly decrease [2]. In 2022 a
significant inverse correlation dependence of the 13C content (with respect to
12C) on the intensity of various heliogeophysical factors (assessed by Wolf
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numbers, X-ray radiation of the Sun, Kp and DST indices) and its positive
biothermodynamic inversion were revealed: the accumulation of 13C in
tissues after the course of sessions in KB-mTK, which changes the body's
interface with "space weather" [1].
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OCOBEHHOCTHU PA3BUTUSA DROSOPHILA MELANOGASTER B
YCJOBUSIX KOMBUHUPOBAHHOI'O JENCTBUS
YMEPEHHOTI'O ®PEPPOMATI'HUTHOI'O 9QKPAHUPOBAHUA U
PEHTI'EHOBCKOI'O U3JIYYEHUA

Tymanany K. H., Apmoniox H. C.

OI'AOY BO «KpriMckuii henepanbhblii yauBepcuteT numenu B.W. Bepaanckoro»,
Cumdepomnons, Pecriyonuka Kpeim, Poccust
e-mail: timur328 @gmail.com

VYxKe HECKOJbKO JECATHICTHH B pa3IUYHbIX JIabopaTopusix Mupa
U3Yy4aroT BIMSHUE UOHU3HUPYIOLIEH pagualuy Ha MPOIOJKATEILHOCTD KU3HU
OMONOrMYeCKUX OOBEKTOB. A TaKk KaK B COBPEMEHHOM >KM3HU OpPraHU3Mbl
pPa3IMYHOM CTENEHU CIIOKHOCTH YacTO CTAJIKMBAIOTCS C YCJIOBUSIMU, B
KOTOPBIX €CTECTBEHHOE 3JIEKTPOMATHUTHOE IOJIE MOYKET SKPAHUPOBATHCS UM
UCKAXKaTbCsl, NPEJCTABISIET HMHTEPEC MCCIEJOBAHUE BIIMSAHHMS YMEPEHHOIO
(beppOMarHUTHOrO KPAHUPOBAHMS U PEHTTEHOBCKOTO M3iIydeHus B no3e 40
I'p Ha pasButue Drosophila melanogaster.

HccnenoBanue W3MEHEHUH TUIOAOBUTOCTH B YCIOBUSAX 3KPAHUPOBAHUA U
PEHTTEHOBCKOTO OOJy4€HHMs BBIMOJHEHO Ha IUIOAOBBIX MyIIkax Drosophila
melanogaster. B 3kciepuMeHTax UCIOIb30BAIUCh MyXH YUCTOM InHuK D18.

B niepBoii cepuu 3xcniepuMenTa TemmnepaTtypa Bo3ayxa cocrasisiia 22 °C,
Bo BTOpoil cepun — 18 °C. Knagku HaOMIOJATUCh: OT TOSBICHHS TEPBBIX
KYKOJIOK JI0 TMpEeKpallleHus BbIXOJa HMaro. Bce Trpymnmbl HAaCEKOMBbIX
CoZIepXaKCh B CIEUUAIBHBIX TepMoOOKcax (0e3 nocTymna cBeTa). Myxu
uHTakTHOU rpynmnbl (KOHTpoJib) HAXOAWIKMCH B CTAHJIAPTHBIX JTAOOPATOPHBIX
ycnoBusix. Hacekombie BTOpoil rpymmsl (OM3D) Haxoauauch 24 yaca B CyTKH B
sKkpaHupyemoi kamepe. Hacekombie TpeTheil Tpynnsl (X-ray 5') HaXOAWIHCH
nocie 5 MHUHYT OOJIydeHHS B CTaHIAPTHBIX J1a0OpaTOPHBIX YCIOBHSIX.
Hacexombie yeTBepTOil Ipymnmnbl HAXOAWIUCH TMOCTE 5 MHHYT oOnydenus 24
yaca B CYTKM B OJKpaHupyemon kamepe (X-ray 5'(OMD)). OObmyuenue
IPOBOJMIIOCH HA 2-€ CYTKH OT HavaJla 3aKIaJKd POOUTENEH — CTaausl JINYUHKH
NEPBBIX CYTOK.

Ocnabnenue ¢dboHOBOTO OMII JOCTUTAJIOCh pUMEHEHUEM
SKpaHUPYIOIIEH Kamepsl pa3MepoM  2x3X2 M, H3TOTOBJICHHOM U3
NBYXCIIOMHOTO kKene3a «Jlunamo». A st 0oOMydeHHs] HACEKOMBIX OBl
CKOHCTPYUPOBaH JOMOJHUTEIbHBIM MOYNb K naudpakromerpy JPOH-3 nms
00J1y4eHUs OMOJIOTHUYECKUX OOBEKTOB.

B pesynbpTaTe mpoBeIeHHBIX HCCIIEJOBAHUN YCTAHOBIIEHO, YTO B MEPBOM
CepUM IKCIIEPUMEHTA MO0 KOJIUYECTBY OKYKJIMBIIUXCS JIMUYMHOK TOCTOBEPHBIX
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U3MEHEHH He BbIsIBIEHO. B TO xe Bpemss B rpymnme X-ray 5'(OMD)
Habmoganoce Ha 23 % wesblie uMaro, 4yem B rpynne OMD. Torma kax
CyMMapHble paznuuus Mexay rpynnamu X-ray 5'(OMD) m X-ray 5' He
JToCTOBEpHBI. Bo BTOpO#i cepuu skcniepumenTa B rpynime X-ray 5'(3MD) 0b110
Ha 9 % OKYKIIMBILUXCS JIMYMHOK OoJible, yeM B rpynne X-ray 5', u Ha 38 %
MEHBIIIE OTHOCHTENbHO Tpymnmbl OMD. B cBowo odepennr B o0Ield cymme
MOsIBJICHHUS UMaro B rpymmne X-ray 5'(OM0D) 6su10 Ha 12 % 06o0siblilie B3pOCIbIX
oco0eii, uem B rpymnmne X-ray 5', u Ha 43 % uX MEHbIII€ OTHOCUTEIIBHO TPYIIIIbI
OMD.

Takum oOpazom, pasButue Drosophila melanogaster B yCIOBHUSX
YMEPEHHOTO (PEpPOMArHUTHOTO IKPAHUPOBAHWS, NEHCTBUS PEHTTEHOBCKOTO
U3ITydeHWs] W  KOMOMHHMpPOBAHHOTO  BO3JEHCTBHS  3TUX  (haKTOPOB
XapaKkTepU3yeTcs U3MEHEHHEM ITPOLIECCOB OKYKJIMBAHUS.

Paboma ewvinonnena ma ob6opyoosanuu I[KII ®PI'AOY BO «K®Y
um. B. U. Bepnaockozo» «Ixcnepumenmanvras puznuoiocus u Ouo@pusuxa».

PECULIARITIES OF DROSOPHILA MEIANOGASTER
DEVELOPMENT UNDER THE COMBINED ACTION OF MODERATE
FERROMAGNETIC SHIELDING AND X-RAY RADIATION

Tumanyants K. N., Yarmolyuk N. S.

“V.I. Vernadsky Crimean Federal University”, Simferopol, The Crimean Republic, Russia
e-mail: timur328 @ gmail.com

For several decades, various laboratories around the world have been
studying the effect of ionizing radiation on the life span of biological objects.
And since in modern life organisms of various degrees of complexity often
encounter conditions in which the natural electromagnetic field can be
shielded or distorted, it is of interest to study the effect of moderate
ferromagnetic shielding and X-ray radiation at a dose of 40 Gr on the
development of Drosophila melanogaster.

The study of changes in fecundity under conditions of shielding and X-
ray irradiation was performed on Drosophila melanogaster fruit flies. Flies of
pure line D18 were used in the experiments.

In the first series of the experiment, the air temperature was 22 °C, in the
second series — 18 °C. Clutches were observed: from the appearance of the first
pupae to the cessation of adult emergence. All groups of insects were kept in

special thermo-boxes (without access to light). Flies of the intact group (Control)
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were kept in standard laboratory conditions. Insects of the second group (EME)
were kept 24 hours a day in a screened chamber. Insects of the third group (X-ray
5") were after 5 minutes of irradiation in standard laboratory conditions. The
insects of the fourth group were after 5 minutes of irradiation 24 hours a day in a
shielded chamber (X-ray 5' (EME)). Irradiation was carried out on the 2nd day
from the beginning of parental laying, the larval stage of the first day.

Weakening of background EME was achieved by using a shielding
chamber of 2x3x2 m, made of double-layer iron "Dynamo". And for
irradiation of insects an additional module to the diffractometer DRON-3 for
irradiation of biological objects was designed.

As a result of the studies, it was found that in the first series of the
experiment no reliable changes were found in the number of pupated larvae.
At the same time, 23 % fewer adults were observed in the X-ray 5' (EME)
group than in the EME group. Whereas the total differences between X-ray
5'(EME) and X-ray 5' groups were not reliable. In the second series of the
experiment, there were 9 % more pupated larvae in the X-ray 5'(EME) group
than in the X-ray 5' group, and 38 % less relative to the EME group. In turn, in
the total adult emergence, there were 12 % more adults in the X-ray 5'(EME)
group than in the X-ray 5' group and 43 % fewer relative to the EME group.

Thus, the development of Drosophila melanogaster under conditions of
moderate ferromagnetic shielding, the action of X-ray radiation and the
combined effect of these factors is characterized by changes in the processes
of pupation.

The work has done by the equipment of CUC V.I. Vernadsky CFU
“Experimental Physiology and Biophysics”.
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W3MEHEHHME MPOTUBOBOJIEBON AKTUBHOCTHU ACITUPUHA
N UBYITPO®EHA B YCJIOBUAX MATHUTHOI'O
IKPAHUPOBAHMUAI.

Xycaunoe /I. P., Byavxuna C. /[., Tpuopam H. C., Uyan E. H.,
Tymanany K. H., Kopeniox H. U.

OI'AOY BO «Kpeivmckuii GpenepansHblii yHuBepcuteT uMeHu B. 1. BepHaackoro»,
Cumopeponons, Pecybnuka Kpeiv, Poceunst
e-mail: gangliu@yandex.ru

M3BecTHO, YTO B TUIOMArHUTHBIX YCJOBHSIX U3MEHseTcs OoseBas
YyBCTBUTEJIHLHOCTb; CHIDKaeTCs TepaneBTHYecKas AKTUBHOCTb
(dbapMaKoJIIOTMYECKUX TMpernapaToB. B NpeaplaIylinx HCCIeI0BaHUSX ObLIO
MOKa3aHO, YTO B TUIIOMAarHUTHBIX YCJOBMSIX M3MeHsieTcs  OosieBas
YyBCTBUTEIBHOCThH KPBIC M CHHXKAETCSl TPOTUBOOOJIEBAasi aKTUBHOCTh ACTIMPUHA.
B nacrosmeit pabote Mbl POIOJKUIM HAIllM UCCIIEI0BAaHUS Ha KpbICaX JIMHUU
Bucrap ¢ ucnonb3oBaHueM JAByX OOJEBBIX TeCcTOB «lopsyas IIacTUHa» U
«OtnepruBanue xBocta» (Tail flick), 1enbp0 KOTOPBIX SIBUIOCH UCCIIEIOBAHUE
IPOTUBOOOJIEBOM AKTUBHOCTU achupuHa M HOympodeHa Ha MIeCTOM JeHb
runoMarouTHoro BozzeuctBust (20 wacoB B cyTtku). MccnemoBanue Jjist
KaXX70r0 OOJIEBOTO T€CTa B OTIEIHHOCTH OBLIO peam30BaHO Ha 48 KpbIcax-
camuax BO3pacToM 7,5-8 MecsleB, KOTOpbIE pa3fe/suiuch Ha 6 rpynn mo 8
ocob6eit: 1 — Kortponns, 2 — MD (mmecTuiHeBHOE TUIIOMAarHUTHOE BO3/ICHCTBYE),
3 — Acn (BBeA€HUE aclMpUHA HAaTUBHBIM Kpbicam); 4 — Acn+MD (BBeaeHue
acnypvHa Ha (HOHE WIECTUHEBHOTO TUIOMATHUTHOTO BO3JACUCTBUSA); 5 —
No6ynpod (BBenenne ubynpodeHa HaTUBHBIM Kpbicam) u 6 — MOynpodh+MD
(BBenenne uOympodeHa Ha (POHE MIECTUTHEBHOTO TUIOMATHUTHOTO
BO3/1€iCTBUS). JKUBOTHBIM KOHTPOJIBHOW Tpyniibl U rpynnsl MO 3a 40 MUHYT
0 TECTUPOBAHMSI BHYTPUOPIOMIMHHO BBOAWIM 0,2 M1 (PU3MOIOTHYECKOTO
pactBopa. AcriupuH (Merk, I"'epmanus) BHyTpUOPIOIIMHHO BBOAWIN B 03¢ 20
mr/kr B ooseme 0,2 mir; ubynpoden (OAO «Cunrtes», Poccus) — 20 mr/xr, 0,2
mi. O6a mpemapata BBOAWIUCH KpbicaM 3a 40 MHHYT 10 TECTHpPOBAHUSI.
OnuieM KBUHTICCEHIIMIO MOJYYEHHOTO pe3yjbTaTa: MOKa3aTelu JIATEHTHOIO
nepuona Oomnesoil peakuuu (JIIIBP) B oboux Tectax B rpymme «Acrn+MO»
JIOCTOBEPHO MEHBLIE 0 CPABHEHUIO C Ipynmoi «Acm», HO, ipu 3toMm, JIIIBP
KUBOTHBIX «Acm+MD» He OTIM4aercs OT KOHTPOJIbHBIX 3HAYEHUH.
AHaJIOTUYHBIN pe3yabTaT Mbl Habmonanu u ajs uoynpodena: JIIIBP B o6oux
Ttectax B rpynne «HMoympod+MD3» n0CTOBEPHO MEHbIE MO CPABHEHUIO C
rpynnoit «M6ynpod», HO HE OTIUMYAETCS OT KOHTPOJBHBIX 3HAUeHUU. Takum
o0pa3oMm, Ha IIECTOM JEHb THUIIOMArHUTHOTO BO3ACHCTBHUS NPOTHUBOOOIIEBAS
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aKTUBHOCTb KaK aclUpuHa, Tak U HOymnpodeHa JOCTOBEPHO CHUKAETCS, HO 00a
npernapaTta cnocoOHbl BOCCTaHOBUTH 3HaueHue JIIIBP kpbic 10 KOHTPOJIBLHOTO
ypoBHsi.  CrenoBaTellbHO,  W3YYEHHbIE  Mpenaparbl  TEPSIOT  CBOIO
TEPaneBTUYECKYIO 3¢ (HEeKTUBHOCTD, HO NPOTUBOJIEUCTBYIOT
rUnepatbre3upyroieMy B MO.

Paboma ewvinonnena na ob6opyoosanuu I[[KII ®@PIAOY BO «KOY
um. B. U. Bepnaockozo» «xcnepumenmanvuas uszuonozus u oOuopuzuka» 8
pamxax memol Noe AAAA-A21-121011990099-6.

THE ALTERATION OF THE ANALGESIC ACTIVITY OF ASPIRIN
AND IBUPROFEN IN THE HYPOMAGNETIC SCREENING
CONDITIONS

Khusainov D. R., Bul’khina S. D., Tribrat N. S., Chuyan E. N.,
Tumanyants K. N., Korenyuk I. 1.

“V.I. Vernadsky Crimean Federal University”, Simferopol, The Crimean Republic, Russia
e-mail: gangliu@yandex.ru

In is known that in hypomagnetic conditions the phases of biological
rhythms are shifted and the pain sensitivity is changed; the activity of
pharmaceuticals is decreased. In previous researches it was shown by the
group of authors the following: the pain sensitivity of rats is changed in
hypomagnetic conditions; the analgesic activity of aspirin is decreased. In this
work we continue the researches on rats of Wistar line using two painful tests
“Hot plate” and “Tail flick”, in which the analgesic activity of aspirin and
ibuprofen was researched on the sixth day of hypomagnetic impact (20 hours a
day). The research for each painful test separately was realized on 48 male rats
aged 7,5-8 months which were divided into six group of 8 animals: 1- Control,
2 — MScr (six-days of hypomagnetic impact), 3- Asp (injection of aspirin to
native rats); 4- Asp + MScr (injection of aspirin during the six-days of
hypomagnetic impact); 5 — Ibuprof (injection of ibuprofen to native rats); 6 -
Ibuprof+ MScr (injection of ibuprofen during the six-days of hypomagnetic
impact). The animals of control and MScr groups were injected 0,2 ml of
saline by intraperitoneal ways 40 minutes before testing. Aspirin (Merk,
Germany) was intraperitoneally injected at a dosage 20 mg/kg in volume 0,2
ml; Ibuprofen (LLC “Sintez”, Russia) — 20 mg/kg, 0,2 ml. Both drugs were
injected to rats 40 minutes before testing. Let’s describe the quintessence of
the result: the latency period indicates of painful reaction (LPPR) in both tests
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in group “Asp + MScr” is authentically less compared the group “Asp”, but
wherein the animals LPPR of the group “Asp + MScr” isn’t different from the
control indicates. The same result we observed for ibuprofen: LPPR in both
tests in the group “Ibuprof+ MScr” is authentically less compared the group
“Ibuprof™, but isn’t different from the control indicates. So, on the sixth day of
MScr the analgesic activity as aspirin as ibuprofen is authentically decreased,
but both drugs are able to recover the index of LPPR of rats to the control
level. Therefore, researched drugs lose their therapeutic efficiency but
counteract the hyperalgesic impact of MScr.

The work has done by the equipment of CUC V.1 Vernadsky CFU
“Experimental Physiology and Biophysics” in the theme context Ne No AAAA-
A21-121011990099-6.
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BJIUAHUE I'VTIOKO303JIEKTPOJIMTHOI'O HAIIMTKA C
JOBABJIEHUEM PACTUTEJIBHBIX DKCTPAKTOB HA
MOKA3ATEJIM ASPOBHOI PABOTOCIIOCOBHOCTH

CIIOPTCMEHOB-OPUEHTHUPOBIIINKOB

bupwkosa E. A., Muwun H. II., 3axapoe /I. H., Tepnononosea M. H.,
Opexosa JI. C., Muxaiinenko U. B.

OI'AOY BO «Kpeivckuii ¢penepanbHbiii yHuBepcuTeT uMenn B. 1. Bepaanackoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
Hayuno-knmuanueckuii HeHTp « [€XHOIOTUU 370POBbs M peabuIuTAIII»
e-mail: biotema@mail.ru

Beenenmue. CoBpeMeHHbII CIIOPT BBICILIAX NOCTUKEHUN
XapaKTEPU3yeTCsl HEYKJIOHHBIM POCTOM OOBEMOB M  MHTECHCUBHOCTH
TPEHUPOBOYHBIX ¥ COPEBHOBATEIHHBIX (PU3NUECKUX HATPy30K. M3BeCTHO, UTO
BO BpEMs BBIMIOJHEHUS BBICOKOMHTCHCHUBHBIX (DH3WYECKUX HArpy30K
a’poOHOT0 XapakTepa BHICOKOE 3HAUYEHUE UMEET CIIOCOOHOCTh K COXPAHEHUIO
MeTaboJiM3Ma B Ipejiesiax roMeocTasa.

B cBs3u ¢ 9TMM OAHON W3 aKkTyaJbHBIX MPOOJIEM COMPOBOMKACHUS
CIIOPTUBHOM  TOJATOTOBKM  SABJISIETCS  NOJAEPKAHWE  TOMEOCTAaTUYECKUX
nokaszaresieil KUCIOTHO-IIEIOYHOTO PaBHOBECHUSI KPOBU OpraHMW3Ma CIIOPTCMEHOB
11 3P PEKTUBHON TPEHUPOBOYHOU M COPEBHOBATEIBHOM JIEATEILHOCTH.

Heabro wuccienoBaHus  ABWIACH  OLIEHKA  BJIMSHUS — TJIFOKO30-
AIIEKTPOJIUTHOTO HAMUTKA C JOOABJIEHUEM AHTUOKCHUJAHTHBIX PACTUTENbHBIX
AKCTPAKTOB Ha IMOKa3aTeNIH a’poOHON pabOTOCTIOCOOHOCTH B YCIOBHUSAX TECTa
CO CTYNEHYATO MOBBIIIAIOIIENCS HATPY3KOM.

Marepuansl u Meroabl. B wucciegoBaHuu npuHsiM ydactue 12
KBATH(UITUPOBAHHBIX ~ CIIOPTCMEHOB-OPUEHTHUPOBIIMKOB MYXKCKOTO  TOJa.
KomrnekcHplii  aHanmmM3  (QYHKIIMOHATBHOTO  COCTOSIHHSI ~ CIIOPTCMEHOB,
BKJIFOUYAIOLIUI  OIIEHKY a’pOOHON BBIHOCIMBOCTH Ha OCHOBE aHaiu3a
MortHOCTH padoTsl (W, BT), mokazareneld 4acTOThl CEpJICUHBIX COKpAIEHUM
(UCC, ya/mun), ¢ ompeneneHueM a’poOHoro mopora (AnslIl), ana’poOGHOTO
nopora (AHII), onpeneneHue KOHLEHTpAlMU JaKTaTa KamWUISIPHOM KPOBU
(La, mmounb/n) u apixatensHoro kodddunuenta (K, ycm.en.).

[TonydyeHHble pe3yabTaThl MOKAa3ald POCT MOUIHOCTH BBIMOJIHSAEMOMN
Harpy3ku y CHOPTCMEHOB MPUMEHSBIIUX TIIOKO30-3JIEKTPOJIUTHBIA HAUTOK
Ha 9,5% (p<0,05), BbIsBJICHA MOJOKUTEIbHAA JuHaMKUKa BpabaTbiBanuss YCC
Ha ypoBHe Harpy3ku B 100, 150 m 200 Bt (p<0,05). Ilokazarenn [AK, Ha
ypoBHe AnII 611 Ha 9,8%, a AHII Ha 9,2 % (p<0,05) HIKE YpOBHS TUIaLE0o.
OTmeueHa MOJOKUTENbHAST TEHACHIUS K OOJbIIel yCcTONYMBOCTH Oy(hepHBIX
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CHUCTEM KpPOBHU U MEHbIIEH MOABEPKEHHOCTH METab0IMYECKOMY ali103y Mpu
¢uznyeckux  Harpy3kax — [HMKJIMYECKOTO  XapakTepa,  CIOPTCMEHOB,
IIPUMEHSBILINX TIIFOKO30-3JIEKTPOJINTHBIN HAITUTOK.

BeiBoasbl. [IprMeHeHHE IITFOK030-3JIEKTPOIMTHOIO HAIIMTKA JOCTOBEPHO
YBEJIIMYMBAET OOIIyH0 MOIIHOCTb  BBIIOJHEHHOM  paboOThl, YCKOpSET
BpaOaTbIBaHUE, MOJJECPKUBAET  KHUCIOTHO-IIEJIOYHOE  paBHOBECHE U
BOCCTAHOBJICHME  KOHLEHTpAalMU  JlaKTaTa B  KalWULIPHOW  KPOBH
CIIOPTCMEHOB-OPUEHTUPOBLIUKOB.

Hccneoosanue svinonnerno npu gunancosol noooepoicke Munucmepcmaea

Hayku u evicuieco oobpazosanus Poccuiickou ®Pedepayuu, npozpamma
«lIpuopumem-2030» Ne 075- 15-2021-1323.

Paboma evinonnena 6 IKII «Dxcnepumenmanvuas @uszuonocus u
ouogusuxa DIAOY BO «Kpviuckuii  gedepanvhuiti  yHUBepcumem
umenu B. U. Beprnaockozco».

EFFECT OF PHYSICAL ACTIVITY OF DIFFERENT POWER ON
LACTATE LEVEL IN QUALIFIED ATHLETES

Birukova E. A., Mishin N. P., Zakharov D. N., Ternopolova M. N.,
Orekhova L. S., Mikhailenko I. V.

V.I. Vernadsky Crimean Federal University, Simferopol, Crimean Republic, Russia
Scientific and Clinical Center "Health and Rehabilitation Technologies"
e-mail: biotema@mail.ru

Introduction. Modern high-performance sport is characterized by a
steady increase in the volume and intensity of training and competitive
physical loads. It is known that the ability to maintain metabolism within the
limits of homeostasis is of high importance during the performance of high-
intensity physical loads of aerobic character.

In this regard, one of the urgent problems of sports training support is the
maintenance of homeostatic indicators of acid-alkaline balance of blood of the
athletes' organism for effective training and competitive activity.

The aim of the study was to evaluate the effect of a glucose-electrolyte
drink with the addition of antioxidant plant extracts on aerobic performance in
a test with a stepwise increasing load.

Materials and Methods. Twelve qualified male orienteering athletes
took part in the study. A comprehensive analysis of the functional state of
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athletes, including the assessment of aerobic endurance based on the analysis
of work power (W), heart rate (HR, y/min), with the determination of aerobic
threshold, anaerobic threshold, determination of capillary blood lactate
concentration (La, mmol/L) and respiratory quotient (RQ, units).

The obtained results showed an increase in the power of the performed
load in athletes who used glucose-electrolyte drink by 9.5 % (p<0.05), positive
dynamics of HR increase at the level of 100, 150 and 200 W (p<0.05).
Respiratory quotient values at aerobic threshold were 9.8% and 9.2% (p<0.05)
below the placebo level. There was a positive trend towards greater stability of
blood buffer systems and less susceptibility to metabolic acidosis during
physical activity of cyclic nature, athletes who used glucose-electrolyte drink.

Conclusions. The use of glucose-electrolyte drink reliably increases the
total power of the work performed, accelerates work-up, supports acid—base
homeostasis and recovery of lactate concentration in capillary blood of
orienteering athletes.

The study was financially supported by the Ministry of Science and Higher
Education of the Russian Federation, Priority-2030 Program No. 075- 15-
2021-1323.

The work has done by the equipment of CUC V.. Vernadsky CFU
“Experimental Physiology and Biophysics” .
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TMMOKA3ATEJIA HEHTPAJIBHON T'EMOJIUHAMUKH ITPU
JAEUCTBUU BTOPUYHBIX METABOJIUTOB MUPTA

Yyanu E. H', Mupontox U. C.\, Pasaesa M. 10., Yepemaes H. B
Jlusenuyoes C. 10 Illeguyk O. MZ, Bakosa H. H.”

'®rAOY BO «K®V numenn B.J. Bepraackoro»
*OI'BYH «Opnena Tpynosoro Kpacnoro 3uamenn Hukurckuii 6oTannveckuit can —
Hammonansubiit Hay4yHbIil eHTp PAH»
e-mail: i.mironyuk92 @mail.ru

B macrosmee Bpemsi pa3paboTka mpenapaToB  PACTHTEIHLHOTO
MPOUCXOXKIICHUS W OWOJIOTMYECKH aKTUBHBIX JT00ABOK SIBJISICTCS OJHUM U3
NPUOPUTETHBIX HANpaBICHWH Ouosormw u  ¢dapmanuu, UYTO JeJaeT
JNOKJIIMHUYECKUE HUCCIEA0BAHUSA DKCTPAKTOB JIEKAPCTBEHHOTO PACTUTEIBHOTO
CBIPbSl U UX KOMITO3UIMI KpAaHE NEPCIEKTUBHBIMH.

[IpoBenensl wuccienoBaHuss OuoOIOruYecKkoil 3(MPEKTUBHOCTU JIBYX
CHUpONOB W ruaposata mupra Myrtus communis L. ¢ MakCUMaJIbHbIM
cojaepkaHueM (PeHOIbHBIX (rajuIoBOM M AJu1aroBoi) kuciot (39,6 mr/in; cupon
I), dnaBonoumoB (187 wmr/m; cupon II) m sdupHoro macma (ruaposnar),
uzroroBiieHHbIX B ®I'BYH «HBC-HHII» 13 BbICYIIIEHHBIX JTUCTHEB MUPTA, HA
40 kpbicax-camuax auHuu Buctap maccoit 180-200 r. BBeaenue uccienyeMbix
cyOcTaHImil B 103€ 2,5 MI/KT OCYUIECTBIISIIA WHTPAracTpajbHO C MOMOIIBIO
BHYTPHUKETYIOYHOTO 30H/a €KE€THEBHO B TeueHue 21 qHA. Y KUBOTHBIX BCEX
rpynn Ha 1, 7, 14, 21 cytku HaOmogenust ¢ nomoinbio cuctemsl NIBP200OA
(«Biopac Systems, Inc.», CIIIA) peructpupoBaJii YacTOTy CEpPACYHBIX
cokpamenuii (HCC, ynapoB B MHUHYTY), CUCTOJIMYECKOE M JTUACTOJIMYECKOE
aprepuanbHoe aasienue (CA u AL, MM pT. CT.).

ITocnie onHOKpaTHOTrO BBeAeHUs cuponos [ u Il oTMeyeH runoTeH3uBHbIN
s dexr, 0 yem CBHUJIETEJIBCTBYET CTaTUCTUYECKU 3HAYMMOE
onHoHanpasiaeHHoe cHuxkeHue 3HaueHud CAJl u A/l (na 15,78 — 16,72%;
p<0,05), ogHaKO MoCiie CEMUKPATHOTO BBEACHUSI CUPOIIOB 3apEruCTpUpOBaHa
IPOTUBONOJOKHAsT — runepreH3uBHas peakuus — CAJl u A/l B cpenHem
YBEIMYMWIIUCh Yy >KMBOTHBIX 3THX rpynn Ha 21,16 % (p<0,001) u 24,93 %
(p<0,001) COOTBETCTBEHHO OTHOCHUTEIIbHO 3HAYEHUW y  KUBOTHBIX
KOHTPOJLHOW Tpymnmbl. B mocnenmyionme CyTKH OTMEYEHO NPUOIMKCHHE
3HAQYEHUN IIOKa3aTelaer 10 YPOBHA 3HAYEHUM KOHTPOJIBHOW TIpymmsl. [lpu
MHOTOKPAaTHOM BBEICHUHU >KMUBOTHBIM THJPOJIATA CTAaTUCTUYECKU 3HAYMMBIX
W3MECHEHUN apTepHabHOTO JaBJeHHWs He Habmomanoch. CTaTUCTUYECKH
3HauMMbIX U3MeHeHn YCC y KHUBOTHBIX SKCHEPUMEHTAIBHBIX CPYIN MOCIHE
TECTUPYEMBIX BEILECTB HE 3aPErUCTPUPOBAHO.

53



BMONOIMMYECKOE OEACTBUE ®U3SNYECKUX U XUMUYECKUX ®AKTOPOB

BIOLOGICAL ACTION OF PHYSICAL AND CHEMICAL FACTORS

Takum 00pa3zom, BBISBIEHA AKTUBHOCTh BTOPHYHBIX META0OIUTOB MHPTA C
MaKCHMalbHBIM  COJIEp)KaHWeM  (DEHOJBHBIX KHUCIOT ®  (PIaBOHOUIOB
OTHOCUTENIPHO W3MEHEHWH apTepUaNbHOTO JIABJICHUSI y JKCIIEPUMEHTATBHBIX
KHUBOTHBIX. [loydeHHBIE pe3yNbTaThl PACIIMPSIOT MPEICTABICHUS O CIIEKTPE
ounosnoruueckor 3hdekTUBHOCTH (hapMaKONEHHBIX TIpernapaToB Ha OCHOBE
MUpTA.

Paboma ewvinonnena na ob6opyoosanuu I[[KII ®@PIAOY BO «KOY
um. B. U. Bepnaockozo» «Ixcnepumenmanvuas usuonozus u oOuopuzuka» 8
pamxax memol Noe AAAA-A21-121011990099-6.

INDICATORS OF CENTRAL HEMODYNAMICS INACTIONS OF
SECONDARY METABOLITES OF MYRTH

Chuyan E. N, Mironyuk I. S.. Ravaeva M. Yu.', Cheretaev I. V.,
Liventsov S. Yu.", Shevchuk O. M.>, Bakova N. N.?

' «V.I. Vernadsky Crimean Federa»
2 FSBIS "Order of the Red Banner of Labor Nikitsky Botanical Garden - National Scientific
Center of the Russian Academy of Sciences"
e-mail: i.mironyuk92 @mail.ru

Currently, the development of herbal preparations and dietary
supplements is one of the priority areas of modern biology and pharmacy,
which makes preclinical studies of herbal extracts and their compositions
extremely promising.

Studies have been conducted on the biological effectiveness
pharmacologically active components (secondary metabolites) of myrtle
Myrtus communis L., the source of the whole BAS complex, with the
maximum content of gallic acid (syrup I), flavonoids (syrup II) and essential
oil (hydrolate) received in FSBIS "NBG-NSC" on 40 male ratslines Wistar
weighing 180-200 g. Studied substances at a dose of 2,5 ml/kg were
administered by the method of forced intragastric administration via a
intragastric tube daily for 21 days. For each group of animals at the 1, 7, 14
and 21th day of observation the main indicators of central hemodynamics
were recorded: heart rate (HR, beats per minute), systolic and diastolic arterial
pressure (SBP and DBP, mm Hg Art.) by the NIBP200OA system («Biopac
Systems, Inc.», USA).

After a single administration of syrups I and II, a hypotensive effect was
noted, as evidenced by a statistically significant unidirectional decrease in the
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values of SBP and DBP (by 15.78 — 16.72% (p< 0.05) relative to those in
animals of the control group), however, after a sevenfold administration of
syrups I and II c, the opposite hypertensive reaction was registered — SBP and
DBP increased in these animals. groups by 21.16% (p<0.001) and 24.93%
(p<0.001), respectively, relative to the values in animals of the control group.
In the following days, the values of the indicators were observed to approach
the level of the values of the control group. With repeated administration of
hydrolate to animals, no statistically significant changes in blood pressure
were observed.

Statistically significant changes in heart rate of animals of the
experimental groups after the administration of the studied substances of
myrtle were not registered.

Thus, it was revealed activity of secondary metabolites of myrtle with the
maximum content of gallic acid and flavonoids relative tochanges in blood
pressure in experimental animals. The obtained results expand the
understanding of the spectrum of biological effectiveness of pharmacopoeial
preparations based on myrtle.

The work has done by the equipment of CUC V.. Vernadsky CFU
“Experimental Physiology and Biophysics” in the theme context Ne No AAAA-
A21-121011990099-6.
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N3MEHEHUE ®YHKIIMOHAJIBHOI'O COCTOSHUA
HUCIHBITYEMbBIX 11O BIMUAHUEM KUHE3UOTEPAIINA

buprxosa E. A., Muwun H. IL., 3axapos /I. H., Tepnononosea M. H.,
Opexoea JI. C., lllaiimapoanosa JI. P.

OI'AOY BO «Kpeivmckuii GpenepanbHblii yHuBepceuteT uMeHu B. 1. BepHaackoro»,
Cumpeponons, Pecybnuka Kpeim, Poceunst
Hayuno-knmuanueckuii eHTp «TeXHOI0THN 310POBhS M peaOUIUTAIIIN»
e-mail: biotema@mail.ru

Beenenne. C pa3BuTHEM TEXHOJOTHYECKOTO IPOrpecca YeIO0BEYECTBO
BCE€ Yallle BCTPEYAETCS C MOCIEACTBUSAMU rUnoarnHaMuu. OJHUM U3 METOJOB
NOAJCPKAHUS 30POBbSl SIBISECTCS KUHE3HOTEpAIHMs, 3aKIIOYAOMIAsAcs B
IPUMEHEHUH CHELUAIBHBIX JBUTaTENbHBIX U CUJIOBBIX 3a4a4 JJI YJIyYIICHHUS
(YHKIIMOHATBHOTO COCTOsIHUS opranu3ma. OcoOblii MHTEpeC BBI3BIBAIOT
METO/IbI 00BEKTUBHOTO OIICHUBAHUS 3¢ (HEKTUBHOCTH METOJI0B
KMHE3UOTEpallMd W MX BIMSHHMS HA I[IOKa3aTeJM BEreTaTUBHOM HEPBHOM
CUCTEMBI, PaBHOBECHS, a TakKe (PYHKIIMOHAIBHBIX MMOKa3aTeJeil opraHu3ma.
Jlis oOBbEKTUBALMU PE3YJIbTATOB peabUIUTAIMM BO3MOXKHO HCIIOJIb30BAHUE
TaKUX METOJIOB, KaK OMOMMITIETaHCHBIN aHAIN3 COCTaBa Teja, BapuabelbHOCTh
CEPJIEUYHOT0 PUTMA, a TAK)KE CTAaOUIIOMETPHSI.

Leab0 HACTOSIIETO MCCIACAOBAHUS SBIIIETCS OLIEHKA W3MEHEHUN
nokasareyied OMOMMIIEAHCHOTO aHalM3a COCTaBa Tejla, BapuaOeIbHOCTH
CEpJIEYHOTO pUTMa U cTabmwioMeTpuu y Myx4uH 40-45 neT moj BIUSHUEM
KYpPCOBOI'O IPUMEHEHUS KHHE3UOTEPATTU Y.

Marepuanabsl u Meroabl. B wuccienoBanum mnpuHumano ywactue 20
UCIBITYEMBIX MYXKCKOro mojia B Bo3pacte 40-45 15er ¢ BTOPUYHBIM
MuodacuuanbHeiM cuHApoMOoM. [IpousBonuiack peructpanus mnokasaTenei
KOMIIOHEHTHOTO COCTaBa Tejla, BapuaOelIbHOCTH CEPACYHOTO pHUTMA U
CTAaOWJIOMETPUU JO U TIOCIIe TIPOXOXKICHUS IHMKIa w3 12 3aHsITHH
KuHe3noTepanuu 1no metoguke C.M. ByOHOBCKOro Ha crenuain3upoOBaHHBIX
TpeHaxkepax. JMTenbHOCTh 3aHATUA cocTaBisia 1 yac. Yacrora mmocenieHus
COCTaBJIsIa 3 3aHATHUS B HEZICIIIO.

Pesyabtarbl. Ilocne npoxokIeHHs Kypca KHHE3UOTEpaluh Y
UCCIIeyeMON BBIOOPKM HAOMIOAANIOCh YBEITUYEHHE CKEJIETHO-MbIIIEYHOTO
KOMIIOHEHTa Tefla, JABUTaTelIbHOM AaKTUBHOCTH, a Takke (PU3NYECKOM
paborocnocoOHocTH. [ToMHMO 3TOrO, KypcOBO€ NPUMEHEHNE KUHE3UOTEepaIIuu
OKa3bIBAET BJIMSHUE Ha BapHaOEIbHOCTh CEPJIEYHOIO PUTMA UCCIIEYEMbIX, YTO
BBIPKEHO B YBEJIMYEHHM pa30poca U CpelHed [IMHBI KapAHOWHTEPBAJIOB.
MeTooM KOMIBIOTEPHON CTAaOMUJIOMETPUHN TMOKA3aHO CHUKEHHE JIEBHAIMM BO
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(GPOHTAILHOM M CArMTTAIbHOM IUIOCKOCTSX, ITOBBIINICHHE YCTOMYHUBOCTH H
KOOPJMHAIIMH JIBUKEHUH UCIIBITYEMBIX TIOJT BIMSHUEM H3y4aeMoro (axropa.

BriBoa. Hcnonb3oBaHue KUHE3UOTEpaIrm o METOJINKE
C. M. ByOHOBCKOTr0 MPUBOJUT K 3aMETHOMY YJIYYIICHUIO (PYHKIIMOHAIBHBIX
BO3MOKHOCTEH OpraHv3Ma, MOBBIIIEHUIO aJalTAIMOHHBIX BO3MOXHOCTEU U
CHIM)KEHUIO YPOBHS HANIPSXKEHHOCTH PETYISTOPHBIX CUCTEM.

Hccnedosanue gvinonneno npu gpunancosou noooepicke Munucmepcmea
Hayku u evicuieeo obpazosanus Poccutickoti ®Dedepayuu, npocpamma
«IIpuopumem-2030» Ne 075- 15-2021-1323.

CHANGE IN THE FUNCTIONAL STATUS OF PATIENTS AFTER A
COURSE OF KINESIOTHERAPY

Birukova E. A., Mishin N. P., Zakharov D. N., Ternopolova M. N.,
Orekhova L. S., Shaimardanova L. R.

V.I. Vernadsky Crimean Federal University, Simferopol, Crimean Republic, Russia
Scientific and Clinical Center "Health and Rehabilitation Technologies"
e-mail: biotema@mail.ru

Introduction. With the development of technological progress, mankind
is increasingly encountering the consequences of hypodynamia. One of the
methods of health maintenance is kinesiotherapy, which consists in the
application of special motor and strength tasks to improve the functional state
of the organism. Of particular interest are methods of objective assessment of
the effectiveness of kinesiotherapy methods and their effect on the indicators
of the autonomic nervous system, balance, and functional indicators of the
body. To objectify the results of rehabilitation it is possible to use such
methods as bioimpedance analysis of body composition, heart rate variability,
and stabilometry

The aim of the present study is to evaluate changes in bioimpedance
analysis of body composition, heart rate variability and stabilometry in men
40-45 years old under the influence of a course of kinesiotherapy.

Materials and Methods. The study involved 20 male subjects aged 40-
45 years with secondary myofascial syndrome. Body composition, heart rate
variability and stabilometry parameters were recorded before and after a cycle
of 12 kinesiotherapy sessions according to the method of S.M. Bubnovsky on
specialized equipment. The duration of the session was 1 hour. The frequency
of attendance was 3 sessions per week.
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Results. After a course of kinesiotherapy, the study sample showed an
increase in the musculoskeletal component of the body, motor activity, and
physical performance. In addition, the effect on the heart rate variability of the
studied subjects was determined, expressed in the increase in the variability of
cardio-intervals, increase in their average length. In addition, there was
observed a decrease in deviations in frontal and sagittal axes, an increase in
the stability and coordination of movements of the subjects.

Conclusion. The use of kinesiotherapy according to the method of
S.M.Bubnovsky leads to a significant improvement in the functional
capabilities of the organism, an increase in adaptive capabilities and a
decrease in the level of tension of regulatory systems.

The study was financially supported by the Ministry of Science and
Higher Education of the Russian Federation, Priority-2030 Program No. 075-
15-2021-1323.
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CUJIOBBIE INIAT®OPMbI B POCCUMCKUX JJUCCEPTAIIUSX B
2016-2022 I'OABbI

Kyépak O. B."?, Mesenuyk A. H.°, Ilax C. A.’

"Hny «MDU», MockBa
*HUN HopMainbHOU (u3nonorun uM. I1.K. Anoxuna, Mocksa

CeueHoBCKHiT yHUBEpCcUTET, MOCKBa
e-mail: o.kubryak@Lab17.ru

Cunoseie miatopmel (cTaOUIOMIATGOPMBI) YACTO HMCHOIB3YIOTCS IS
o0beKTUBU3ALMK U AU depeHnalyl pa3IudyHbIX COCTOSIHUM YerloBeKa II0
ONOPHBIM PEAKIUsIM B MPAKTUYECKOM MEAMIIMHE U HayKe, BKJIIOYas
UCCJIEIOBAHMUS COCTOSIHUM y KOCMOHABTOB JO M IIOCIE NOJETa. AHAIW3
JUccepTauin 371eCh IIPEI0CTABIISET BO3MOKHOCTh M3YUYCHHUS
MEKIMCLIUTUITMHAPHOM obracrw, 00BeTMHEHHOM TUTIOBBIMU
¢uznonornueckumMu Metoaukamu. OO0Iiast 1einb JaHHONW padOThl — BBISIBUTDH U
POAHAIM3UPOBATh POCCUICKHE IHCCEpPTALMU, CBSI3aHHBIE C MPUMEHEHHEM
cunoBbIXx Tatdopm, 3a mepuog ¢ 2016 mo 2022 roxm, ¢ yu€rom paHee
BbIpaboTaHHOTO monaxoaa [l1]. B HecmywaliHyto 1ieJIeByl0  BBIOOPKY
(CTIIONIHYI0) BKIIOYAIHUCH 3aIUIIEHHbIE KaHIUJATCKUE U JOKTOPCKUE pabOThI
10 JIIOOBIM HAYYHBIM CHEIUATBHOCTSM 33 MCCIIEIYyEeMbI MEepUoi, B KOTOPHIX
npuUMeHsICS AaHHbI Tun npubopos. Ha 90 nuccepranToB, mpuxoausiocs 89
HAy4YHBIX PYKOBOJUTEIEH W KOHCYJIbTAaHTOB. B 3ammrax auccepranmii
BBIOOPKH, BBITTOJIHEHHBIX BCETO B 48 opraHu3alusix, y4acTBOBao 43 BeayIue
opranmzanuu. CyMMapHO, B aHAJIM3UPYEeMOW BBIOOPKE AMCCEPTAI[MOHHBIX
pabot Habmomanock 20371 uenoBek. B cpemnemM Ha onHY auCCEpTaLUIO
NPUXOIWIIOCH 226 WUCHBITYEMbIX WIM TauueHToB (Menuana 120). Jlus
JIOKTOPCKHUX 3TO ObLIO B cpenueM 611 (menuana 289). [{ns kKaHIUIATCKUX TO
ob10 B cpeanem 123 (memuana 104) genoBexa. HoBeril cemuieTHmii 0630p
TEMaTHYECKUX AHUCCepTalMii 0ojiee KOHTPACTHO MOJCBEYMBACT M YTOUHSET
3aKOHOMEPHOCTH, BIIEpBbIE OTMEUYEHHbIE B 0030pe paboT 3a Mpeablaylue
necate et [1]. HaOmiopmaercs BiausHHE NPUMEHSEMOrO0  HAY4YHOTO
UHCTPYMEHTA (M3MEPUTENbHBIA MpUOOp M TEOpETUYECKOe OOecredeHue) Ha
pe3ynbTaThl  uccienoBaHui. Ilpouenypa HaOmoaeHus, Kak MpaBuUio,
COOTBETCTBOBAJIa T'OTOBOM METOAMKE, PEATM30BAaHHON B MIPOrpaMMHOM
obecrieuenun  crabwiomnatdopmel.  [lo-mpexneMy, Majioe BHUMAaHHE
YAEISAIOCH JOJKHOMY METPOJIOTHYECKOMY OOecleueHu0 HaOI0IeHU, 4To
3aTpyaHSET pPa3BUTHE CTaHAApPTH3alMK B  0O0JacTH  CTaOMIOMETpUH,
pa3pabOTKy HOPMATUBHBIX 3HAUCHUI PACUETHBIX TIOKA3aTeIIeH.
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FORCE PLATES IN RUSSIAN DISSERTATIONS IN 2016-2022
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Forse plates (stabiloplatforms) are often used to objectify and
differentiate various human states by reference reactions in practical medicine
and science, including studies of cosmonauts' states. Dissertation analysis here
provides an opportunity to study an interdisciplinary field united by typical
physiological techniques. The general purpose of this work is to identify and
analyze Russian dissertations related to the use of force platforms for the
period from 2016 to 2022, taking into account the previously developed
approach [1]. The non-random target sample (solid) included protected
candidate and doctoral works in any scientific specialties during the study
period in which this type of devices was used. For 90 dissertants, there were
89 scientific supervisors and consultants. 43 leading organizations participated
in the defense of the dissertations of the sample, carried out in a total of 48
organizations. In total, 20371 people were observed in the analyzed sample of
dissertations. On average, there were 226 subjects or patients per dissertation
(median 120). For doctoral students, it was an average of 611 (median 289).
For candidates, it was an average of 123 (median 104) people. The new seven-
year review of thematic dissertations highlights and clarifies the patterns that
were first noted in the review of works for the previous ten years in a more
contrasting way [1]. The influence of the applied scientific instrument
(measuring instrument and theoretical support) on the research results is
observed. The observation procedure, as a rule, corresponded to the ready-
made methodology implemented in the software of the stability platform. As
before, little attention was paid to the proper metrological support of
observations, which hinders the development of standardization in the field of
stabilometry, the development of normative values of calculated indicators.
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WCHOJIb30BAHME 5-Q2-THAPOKCUDPEHW)-2-(2-MTUPUINI)-7,8-
BEH30-6,5-IUT'U/IPO-1,3,6-TPHASAMHIOTH3HH JJIs1
BUOMEWTKUHT A KJIETOYHBIX CTPYKTYP

Koncynoe I'. M., Cuoakun A. H., I'ycee A. H.

HNHCcTUTYT OMOXMMUYECKUX TeXHOJIOTUH 3kooruu u papmanuu (MBTO®) ®I'AOY BO
«KpsiMckuii henepanpabiii yauBepcuteT uM. B. WM. Bepraackoro», Cumdepornons,
Pecny6niuka Kpsim, Poccust
e-mail: gkonsul @yandex.ru

[Touck HOBBIX (ITyOPECIICHTHBIX CUCTEM ISl BU3yaJIM3aIlii KICTOYHBIX
MPOIIECCOB — aKTyalbHAs MEXKIUCIUIUIMHAPHAS MpoOeMa, KOTOpas MOXKET
OBITh pellieHa C WCIOJb30BAaHUEM JTIOMUHO(DOPOB HOBOTO ITOKOJEHUS Ha
OCHOBE OpPraHMYEeCKUX MOJEKYJI, B TOM YHCJIE C KOOPJAUHAIMOHHO-
CBSI3aHHBIMM MOHAMH METAJUIOB UJIM CUHTE3UPOBAHHBIX HA OCHOBE OCHOBAHUIA
[udda, TpHuazosos, okcaauazonoB, NUPUIUWITpUa3oaoB U Salen’os. llenb
HACTOSIIIET0 MCCIEOBAaHUSl — W3YUYEHUE BO3MOKHOCTU HCIOJIb30BaHUs S-(2-
ruApokcudenmn)-2-(2-nupuaun)-7,8-6e130-6,5-quruapo-1,3,6-
Tpuazaungonnsuna (H,L) ans Busyanuszanuu KIETOYHBIX KOMIIAPTMEHTOB y
MOJICJIbHBIX OOBEKTOB — (DMKCHUPOBAHHBIX KIETOK KOPHEW JIyKa M KUBBIX
KJIETOK JPOMKKEH.

Juzaiin sxcnepuMenTa: kopHu Allium cepa copta ‘llltyTraprep pusen’,
nocJie MpopaiirMBanusa Ha (OHE BOJOMPOBOIHON BObI, pukcanuu mo Knapky,
OTMBIBKH OT (puKcaropa marepupoBaiu B 45% ykcycHou kucnote. Ilocme
Mallepal U JOMOJHUTEIbHONM MPOMBIBKM B JUCTUIIMPOBAHHOW BOJIE OT
anerara kopemku okpammBanu pactsopom H,L B JIMCO ¢ koHiueHTpanuen
KpacuTenst 1 Mi/Mr U TOTOBWIM JAaBJICHHbIE BPEMEHHBbIE MHUKpONpenapaThl B
Karie  KpacurTelis, KOTOpbIE HCCIENOBAIM  MOJ  JIOMUHUCLHEHTHBIM
mukpockoriom «MHUKME]/I- 2Bap.26» (JIOMO-Mukpocucrembl, Poccus).
dotodukcauo BeIM C HCHOJb30BaHHEM IudpoBoii kamepbl «MC-6.3»
(JIOMO-Mukpocuctemsl, Poccusi) HHTETpUPOBaHHYIO C MPOrpaMMHBIM
obecneuenuem «ToupView» (ToupTek Photonics). Brtopoit o00bekT
UCCIIEIOBAHUS — KYJIbTypa ApOoxKen Sacharomyces cerevisiae U3 KOJMIEKIHH
MUKpoOpranu3MoB UBTO® — kiIeTKH BhIpalllMBAIM B T€UYEHUE 72 4acoB B
xuakon cpeae CaOypo, U U3 HATUBHOM KyJbTYphl, 0€3 (UKCAllMK TOTOBUIIU
npenapar «pasJaBliCHHas Kaluls» CMEIIMBas Karullo KyJIbTYphl C Karuieu
KpPaCHUTEJISI TOM K€ KOHIIEHTPAIMU, YTO U JIJIs JTyKa.

[Ipn yka3aHHBIX BBIIIE YCJIOBUSAX OKPAacKH JIOCTAaTOYHBIM  JJisi
UCCJICNOBAHUM  ypOBEHb  (DIIyOpECHEHIIMH  PETUCTPUPOBAICA  TIPH
MUKPOCKOITMPOBAHUM KIIETOK KakK JIyKa, TaK U JPOXIKEU, MPHU CIIEAYIOIINX
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ycnoBusix: Bo3Oyxkaatomuii cnektp 330-410; GapbepHbiit punbTpel 455-460 u
400-405 um, peructpupyemsbiii cnektp ayopecuenuuu 420 — 700 um. Ilpu
MUKpPOCKOIIMM  OKpPAlIEHHOW KYJbTYphl JIPOXOKEH C  HCIOJIb30BAHUEM
Bo3Oyxknatomiero crekrpa 400-410 um; 6apbepHoro ¢uibstpa 400-405 HM U
peructpupytomiero  ceeropuiabtpa 420-700 HM: 1) yerko BuAHA
nuddepeHnpanus  KICTOK JAPOXKKEH MO MPUHIHUIY <«KUBOU-MEPTBBIN»
(CKMBBIE KIJIETKM OKpAlllMBAIOTCA B JKEJITO-3€J€HBbIA IIBET, MEPTBBIE — B
rojyooit); 2) kpacuTeab B OOJbIIEH CTENEHU JIOKAJIU3yeTcsl BO
BHYTPUKJIETOYHBIX KOMIIAPTMEHTAX KJIETOK, KOTOpbIE MPUOOpETaIOT SPKO-
xentyto ayopecuenuuto (Puc., a, 6). [Ipun 3TOM, B MapeHXUMHBIX KJIETKax
KOPEIIKOB JIyKa XOPOIIO BU3YAIU3UPYIOTCS siipa ¢ AU Py3HON TpaHyIsIpHON
OKpacKoH, TakXe KpOME SAEp XOpOUIO BH3yaJIU3UPYETCS MPUCTEHOYHAS
nuromasma (Puc., ), HO He BaKyoJIM, YTO KOCBEHHO CBUJIETEIBCTBYET O TOM,
yro H,L B (uKcHpOBaHHBIX KIJIETKaX KOPEIIKOB JIyKa B BBICOKOW CTENEHHU
CBSI3BIBAETCS C OEIKaMHu.

Puc. ®nyopecuenuus kinetok apoxxked (a, 6, yB.x1000) wu
MapeHXMMHBIX KJIETOK Kopemika Jiyka (6, yBx400) mpu okpammBaHuu S-(2-
ruapokcudern)-2-(2-mapuaun)-7,8-6eH30-6,5-nuruapo-1,3,6-
TPUA3aUHI0JIM3UHA U UCCIEAOBAaHUM NOJI JIIOMUHUCLUEHTHBIM MUKPOCKOIIOM: @
— nuddepeHUpoOBKa KIETOK APOXOKEH MO MPHUHILHUIY <« KHBOW-MEPTBBIN»
(>KUBbIE KJIETKH — >KEITOBATO-3€JI€HOBAThIC; MEPTBbIE — roilyO0OBaThIe); 6 —
dayopecueHIUs KOMIApTMEHTOB B JKUBBIX KIETKax JpOXKel; 6 —
NapEeHXUMHbIE KJIETKM KOPELIKOB JyKa (S — spa; NPUCTEHOYHBIA CIIOM
LIUTOIJIa3Mbl YKa3aH CTPEJIKOM).
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USE OF 5-2-HYDROXYPHENYL)-2-(2-PYRIDYL)-7,8-BENZ0O-6,5-
DIHYDRO-1,3,6-TRIAZAINDOLYSINE FOR BIOIMAGING OF
CELLULAR STRUCTURES

Konsulov G. M., Sidyakin A. 1., Gusev A. N.

Institute of Biochemical Technologies, Ecology and Pharmacy (IBTEP) of V. I. Vernadsky
Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: gkonsul @yandex.ru

The search for new fluorescent systems for visualizing cellular processes
is a relevant interdisciplinary problem that can be solved using next-
generation luminophores based on organic molecules, including coordination-
bound metal ions or synthesized based on Schiff bases, triazoles, oxadiazoles,
pyridyltriazoles, and Salen compounds. The aim of this study was to
investigate the possibility of using 5-(2-hydroxyphenyl)-2-(2-pyridyl)-7,8-
benzo-6,5-dihydro-1,3,6-triazaindolizine (H,L) for visualizing cellular
compartments in model objects - fixed onion root cells and live yeast cells.

Experiment design: Allium cepa roots of the ‘Stuttgart Riesen’ variety,
after germination in tap water, fixation with Clarke's solution, washing off the
fixative with 45% acetic acid. After maceration and additional rinsing with
distilled water from the acetate, the roots were stained with a solution of H,L
in DMSO at a dye concentration of 1 ml/mg and prepared pressed temporary
microslides in a dye droplet, which were examined under a fluorescent
microscope "MIKMED-2v.26" (LOMO-Microsystems, Russia). Photofixation
was performed using a digital camera "MC-6.3" (LOMO-Microsystems,
Russia) integrated with the software "ToupView" (ToupTek Photonics). The
second object of the study was a culture of Sacharomyces cerevisiae yeast
from the collection of microorganisms of IBTEP - cells were grown for 72
hours in Saburo liquid medium, and from the native culture, without fixation,
a "squashed drop" preparation was made by mixing a drop of culture with a
drop of dye of the same concentration as for the onion.

Under the above staining conditions, a sufficient level of fluorescence for
research purposes was registered during the microscopy of both onion and
yeast cells under the following conditions: excitation spectrum 330-410;
barrier filters 455-460 and 400-405 nm, registered fluorescence spectrum 420-
700 nm. In parenchymal cells of onion roots, nuclei with diffuse granular
staining are well visualized, as well as perinuclear cytoplasm (Fig., c¢), but not
vacuoles, which indirectly indicates that H,L in fixed onion root cells binds to
proteins to a high degree. When examining stained yeast culture using an
excitation spectrum of 400-410 nm; barrier filter 400-405 nm and registering
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light filter 420-700 nm: 1) clear differentiation of yeast cells according to the
"live-dead" principle is visible (live cells are stained in yellow-green color,
dead cells - in blue); 2) the dye is predominantly localized in intracellular
compartments of cells, which acquire a bright yellow fluorescence (Fig., a, b).

Fig. Fluorescence of yeast cells (a, b; x1000) and parenchymal cells of
onion root (c; x400) when stained with 5-(2-hydroxyphenyl)-2-(2-pyridyl)-
7,8-benzo-6,5-dihydro-1,3,6-triazaindolizine and examined under a fluorescent
microscope: a — differentiation of yeast cells according to the "live-dead"
principle (live cells — yellowish-green; dead — bluish); b — fluorescence of
compartments in live yeast cells; ¢ — parenchymal cells of onion root (n -
nuclei; perinuclear cytoplasmic layer indicated by arrow).
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BAKTEPULIUTHAA U PYHI'MIUIHAA AKTUBHOCTD _
IMPOU3BO/JHbBIX 1 KOMIIVIEKCOB MEPKAIITOHUKOTHHOBOU
KHUCJOTBI IN VITRO

Cudaxun A. 0., IHanexcyx M. B.Z, Hamanuuesa K. A", I’ yceg A. H.!

'MHCTHTYT 6HOXMMHUYECKHX TeXHOIOT it Skotoruu 1 dapmarmu (MBTA®) ®IAOY BO
«KpsiMckoro denepanbsaoro yausepcutera umenu B. Y. Bepranckoro», Cumdbepormnos,
Pecny6niuka Kpsim, Poccust
2Ky6aHCI<I/H7I roCyJlapCTBEHHBI YHUBEPCUTET, T. KpacHonap, KpacHogapckuit kpaii, Poccus
e-mail: acid2302 @mail.ru

[Touck HOBBIX aHTHUOMOTHMYECKUX COCAMHEHHN — aKTyajgbHas W
NEePCHEKTUBHAS 1[eIb COBPEMEHHOM XUMUU U KJIMHUYECKON MUKPOOHMOJIOTHH B
CBA3M CO  BCE  BO3pACTAIONIE  MHOMXECTBEHHOM  JIEKAPCTBEHHOM
YCTOMYMBOCTBIO KIIMHUYECKUX MH(pekuuid. [lens HacTosero uccneaoBaHus —
u3ydyeHne GQYHTUIUIHOW U OaKTEepUIIMIHONW  aKTUBHOCTH N Vitro
MPOU3BOJIHBIX ~ MEPKANTOHUKOTMHOBOW KHUCJIOTHl B OTHOILIEHUHM pAla
MOJIEIbHBIX MUKPOOPTaHU3MOB.

Ju3ailH  SKCHEpUMEHTA:  TECT-KYJIbTYpbl ~ MUKPOOPTraHM3MOB W3
kojuieknun  UBTO®: HecnopoobOpasyromue [ -6akrepun: E. coli W10;
Salmonella sp. W2; Ps. aeruginosa W4 wu WN9; I -Gaxtepunm: He
criopoobpasytommue  Staphylococcus aureus W1 wn  St.  aureus WS,
criopoobpasytomue — Bacillus subtilis 3. OueHky aHTHOMOTHYECKOU
AKTUBHOCTU TECT-KYJbTYp MPOBOAWIN JTUCKO-AU(P(Y3UOHHBIM METOJA0M
(MVK 4.2. 1890-04); MepKkannTOHUKOTUHATHI U UX KOMIUJIEKCHI pacTBOPSIIA B
JAMCO, ¢ Takum pacyeToM, 4ToObl moayunth Harpy3ky 100 Mxr a../auck. B
paboTte ucnonb3oBanu: K1 — 2-MepkanToHUKOTUHOBAs KucioTa (2-MA), K2 —
KOMILIEKC BKItoueHus: 2-MA ¢ nukiogekctpuaoMm (1:1); K3 — kommekc 2-
MA ¢ Eu**, K4 - kommiekc 2-MA ¢ Zn*".

[TpoBeneHHbIE HCCIIEOBAaHUS MOKa3aiu, YTO Npou3BojHble 2-MA K4 u
K3 6akrepuocrarnuecku (bCt) mogaBnsitor poct Salmonella sp. U2 u E. coli
N10; a K3 BCr nogasnsiet poct Ps. aeruginosa N19. bakrepuuuaHoe nercTeue
(bLn) BeIsIBUIM TOdbKO y npenaparta K3 B orHomenuun pocta E. coli N10:
MoJydyeHa 30Ha mojaBiieHus pocta mrtamma ([I33P) 15MMm mpu Harpyske
100MKr AeiCTBYIOLIEr0 BELIECTBA HA JAMCK, YTO CPABHUMO C JEHCTBHEM
TeTpauukiInHa npu Harpy3ke Ha auck 30mkr; J[33P=15Mm. B oTHOeHun
npoxoxenoooHsix rpuboB: C. albicans M6 (nonasnsieTcst GiyKOHA30JI0M U
HucratuaoMm), a Tak xe C. albicans W7 wn C. albicans N8 (1TamMmbl
ycToiuuBbie K (iykoHazonmy) peakuus paznuuda. 2-MA K1, K2 u K3 — ne
okasbiBatoT AeictBusa Ha C. albicans N6. 2-MA K3 u K4 dbynrucraruuecku
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(®Cr) nopasnsitot poct C. albicans N6 (JA33P nns K4 — 16mMm; nns K3 — 24
MM, YTO CPAaBHUMO C JeHCTBUEM (DIIyKOHa30ja B KOHLEHTpauu 40 MKI/IUCK.
[Ipenapater K3 u K4 ®Cr neiictBytor Ha C. albicans U7 u C. albicans US:
J33P nna K3 B otHomienuu C. albicans N7=29mM; B otHOLIeHUH U8 — 25MM;
mia K4 B orHomenuu C. albicans N7m U8 mo 18 MMm. B oTHoOmeHUHn
naroreHHbix St. aureus N1 m NS BCt neiictBue okaspiBaer npemnapar K3
(JI133P = 15mm). Haubosiee 4yBCTBUTEIBLHBIM OKa3aJiCsd HEMATOTCHHBIN IIITAMM
Bac. subtilis N3 B oTHomiennu kotoporo bIla okassiBaroT mpemaparsl K3
(A33P=14Mm) u K4 ([133P=8mmMm), a BCt-neiictBue otmeueno st K3 (18mm),
u 1 K4 (10mm).

BACTERICIDAL AND FUNGICIDAL ACTIVITY OF
MERCAPTONICOTINIC ACID DERIVATIVES AND COMPLEXES
IN VITRO

Sidyakin A. L Papezhuk M. V.2, Natalicheva K. A.", Gusev A. N.!

"nstitute of Biochemical Technologies, Ecology and Pharmacy (IBTEP) of V. I. Vernadsky
Crimean Federal University, Simferopol, Republic of Crimea, Russia
’Kuban State University, Krasnodar, Krasnodar Krai, Russia
e-mail: acid2302 @mail.ru

The search for new antibiotic compounds is an urgent and promising goal
of modern chemistry and clinical microbiology in connection with the
increasing multidrug resistance of clinical infections. The aim of this work is
to study in vitro the antibiotic activity of mercaptonicotinic acid derivatives
against a number of model microorganisms.

Experiment design: test cultures of microorganisms from the IBTEP
collection: non-spore-forming G-bacteria: E. coli 110; Salmonella sp. 12; Ps.
aeruginosa 14 and 19; G*-bacteria: non-spore-forming Staphylococcus aureus
I1 and St. aureus 15, spore-forming Bacillus subtilis 13. The evaluation of the
antibiotic activity of test cultures was carried out by the disco-diffusion
method (MUC 4.2. 1890-04); mercaptonicotinates and their derivatives were
dissolved in DMSO so as to get a load of 100ug / disk. We used: K1 — 2-
mercaptonicotinic acid (2-MA), K2 - 2-MA inclusion complex with
cyclodextrin (1:1); K3 — 2-MA complex with Eu3+, K4 - 2-MA complex with
Zn2+.

Studies have shown that derivatives of 2-MA K4 and K3 has a
bacteriostatic effect (BSt) — suppresses the growth of Salmonella sp. 12. and E.
coli 110; K3 complex BSt suppresses the growth of Ps. aeruginosa 19. The
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bactericidal effect (BCd) was detected only in the drug K3 with respect to the
growth of E. coli 110: a 15mm strain growth suppression zone (GSZ) was
obtained with a load of 100ug of the active substance on the disk, which is
comparable to the effect of tetracycline with a load of 30ug on the disk; GSZ
= 15mm. In relation to yeast-like fungi: C. albicans 16 (suppressed by
fluconazole and nystatin), as well as C. albicans 17 and C. albicans 18 (strains
resistant to fluconazole) the reaction is different. 2-MA K1, K2 and K3 — have
no effect on C. albicans 16. 2-MA K3 and K4 fungistatically (FSt) inhibit the
growth of C. albicans 16 (GSZ for K4 — 16mm; for K3 — 24 mm, which is
comparable to the effect of fluconazole at a concentration of 40 pg/disc. Drug
K3 and K4 FSt action C. albicans 17 and C. albicans 18: GSZ for K3 in
relation to C. albicans 17 = 29mm; in relation to I8 — 25mm; for K4 in relation
to C. albicans 17 and I8 by 18 mm. In relation to pathogenic St. aureus 11 and
IS BSt, the drug K3 (GSZ = 15mm) has an effect. The most sensitive was the
non-pathogenic strain Bac. subtilis 13, against which the drugs K3 (GSZ =
14mm) and K4 (GSZ =8mm) have BCd, and the BSt effect was noted for K3
(18mm), and for K4 (10mm).
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OYHI'MCTATUYECKASA AKTUBHOCTB U30JIATOB
SHAOPUTHBIX BAKTEPHUH, BBIJIEJIJEHHBIX U3 PRUNUS
DOMESTIKA B OTHOIEHUU NPEACTABUTEJENA POJ0OB
ASPERGILLUS N PENICILLIUM

Bynvieuna A. A.", Cuoaxun A. H."?

1I/IHCTI/ITyT OMOXMMHYECKUX TeXHOIOTHH 3Koyioruu U Gpapmanuu (MBTOD) PI'AOY BO
«KpbiMckuit Gpenepanbubiil yauepcureT umenu B. U. Bepuaackoro», Cumdeponons,
Pecniyommka Kpeim, Poccust
*0611ecTBO ¢ OTPaHUYEHHOMN OTBETCTBEHHOCTBIO «HayuyHO-IIpON3BOACTBEHHOE
obwenuuenue “buorexcoro3”’» (000 «HIIO “buorexcoro3”»), Axpoma, MockoBckas
ob6mnactb, Poccus
le-mail: pasatonio26 @mail.ru; 2e-mail: info@biotechsouz.ru

Cpeny MHKpOOPraHW3MOB, BCTYIAIOIIUX B ACCOIUAIMHU C PACTECHUSIMH,
OT/ACJIBHO BBIACISIETCS Trpynmna SHA0GUTOB — MHUKPOOPTaHU3MBI, KOTOPHIE
OOHUTAaIOT B TKaHAX pACTEHWW W HE BBI3BIBAIOT KAKHE-TUOO HETaTUBHBIC
noCJeACTBUAS g (YHKIIMOHUPOBAHUS W PA3BUTHS, OJHAKO WX MOXKHO
WCITIOJIB30BATh ISl CTUMYJISIIIMA POCTa PACTCHWSI, TIOBBIIIEHUSI YCTOMYUBOCTH
K pa3nudHbIM (akTopam cpeabl. [loaToMy BhIeIeHNE U UCCIAEIOBAHNE TAaKHX
MUKPOOPTaHU3MOB SIBIIICTCS OJHOM W3 BaXHBIX 3a7a4 NPUKIATHON
MUKpPOOHMOJIOTHUH, T.K. PACIIUPSET HAIE TPEICTABICHNE O B3aMMOOTHOIIICHUSIX
MEXJy OpraHu3MaMUd pa3HOTO YPOBHS OpraHu3allid M  OTKPBIBAET
MEPCIIEKTUBBl [IJI1 MCMOJIb30BAHUSI TAaKMX MHUKPOOPTaHM3MOB KaK OCHOBBI
OMOMECTUIIU/IOB POCT-CTUMYJIMPYIOIIETO W 3al[UTHOTO JICUCTBUA, YTO
SBJISIETCS ~ OCHOBOM  HCIIOJIb30BaHUSI  OMOJIOTHYECKHX  PECYypCOB IS
YCTOMYMBOI'O PA3BUTHSI DKO- U arPOCUCTEM.

[lenpto  uwccrmemoBaHWsl  WM3ydyeHHE  (QYHTHUMIHOW  aKTUBHOCTH
OakTepualIbHBIX M30JISITOB BBIJICNEHHBIX W3 Punus domestika B OTHOIICHUH
npeCcTaBUTeNe JABYX pOAOB (DUTOMATOTEHHBIX TpuOOB Aspergillus wu
Penicillium.

J71st IpOBEPKY MIEPBUYHBIX U30JISATOB HA (DYHTHCTATHYECKYIO aKTUBHOCTH
ObUIM HCTOJIB30BaHbl YUCThIE KYIbTYphl 4 BUAOB rpuboB (Aspergillus niger,
Asp. clavatum, Penicillium expansum wm-1 u wm-2; Pen. aurantiogriseum).
AHTaroHUCTUYECKYI0 aKTUBHOCTh OMNPEACISUIA 10 METOAY MPSIMOU
WHOKYJISIIIMKM IITAMMOB-3HIO(PUTOB Ha Ta30H CHOpP TECT-KYJIbTYpbl TPHOOB
cornacHo pekomeHaanusimMm MYK 4.2.1890-04.

Bcero B skcnepumenTe ObUIO HccienoBaHO 37 MEPBUYHBIX H30JISITOB
Oaktepuii, U3 KoTopeix 4 mTamma (JonucatbNe2-2,Nel9 No27-1,Ne27-2)
MPOSIBUJIM BBICOKYIO (PYHTHMCTATHYECKYH) AKTUBHOCTh B OTHOIIEHHWU BCEX
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TECT-KYJIbTYp polioB Aspergillus w Penicillium (nquameTp 30HBI 33JIEPKKHU
pocta coctaBisim or 5,5 MM 10 10MM), 4TO SIBISETCS J10Ka3aTEIbCTBOM
MOJIABJICHUSI KaK MpPOpacTaHusi CIOp TECT-O0BEKTOB B MPHUCYTCTBUM KIIETOK
SHAO(PUTOB, TAK U UHTUOMPOBAHUM POCTa MHUIleNUsd (puTonaroreHoB. Takum
o0pa3oM, OTOOpaHHbIE IITaMMbl HHAO(DUTOB SBISAIOTCS MOTEHIUMATBHOU
OCHOBOW Juisi pa3pabOTKU W co3haHusi OuonpenapatoB ¢ (QYHTHIIMAHBIMU
CBOWCTBaMH.

FUNGISTATIC ACTIVITY OF ISOLATES OF ENDOFITIC
BACTERIA ISOLATED FROM PRUNUS DOMESTICA AGAINST
ASPERGILLUS AND PENICILLIUM SPECIES

Bulygina A. A", Sidyakin A. 1."*

"nstitute of Biochemical Technologies of Ecology and Pharmacy (IBTEF), V.I. Vernadsky
Crimean Federal University, Simferopol, Republic of Crimea, Russia
*Limited Liability Company "Scientific-Production Association "Biotechsouz" (LLC "NPO
"Biotechsouz"), Yakhroma, Moscow region, Russia
le-mail: pasatonio26 @mail.ru; 2e-mail: info@biotechsouz.ru"

Among microorganisms that associate with plants, a separate group of
endophytes stands out - microorganisms that inhabit plant tissues and do not
cause any negative consequences for functioning and development. However,
they can be used to stimulate plant growth and increase resistance to various
environmental factors. Therefore, the isolation and study of such
microorganisms is one of the important tasks of applied microbiology, as it
expands our understanding of the relationships between organisms of different
levels of organization and opens up prospects for using such microorganisms
as the basis for growth-stimulating and protective biopesticides, which is the
foundation for the use of biological resources for sustainable development of
eco- and agrosystems.

The aim of the study was to investigate the fungicidal activity of bacterial
isolates obtained from Prunus domestika against representatives of two genera
of phytopathogenic fungi, Aspergillus and Penicillium. To test the primary
isolates for fungistatic activity, pure cultures of four fungal species
(Aspergillus niger, Asp. clavatum, Penicillium expansum strains 1 and 2; Pen.
aurantiogriseum) were used. The antagonistic activity was determined by the
direct inoculation method of endophytic strains on the fungal spore lawn
according to the recommendations of MUK 4.2.1890-04.
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In total, 37 primary bacterial isolates were examined in the experiment,
of which 4 strains (Ne2-2, No19, No27-1, Ne27-2) showed high fungistatic
activity against all test cultures of the genera Aspergillus and Penicillium (the
diameter of the growth inhibition zone ranged from 5.5 mm to 10 mm). This is
evidence of both suppression of spore germination in the presence of
endophytic cells and inhibition of mycelial growth of phytopathogens. Thus,
the selected endophytic strains are a potential basis for the development and
creation of biopreparations with fungicidal properties.
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AHTUBUOTHUYECKASA AKTUBHOCTbDB PA3/IMYHbIX
IKCTPAKTOB IVIOAOBBIX TEJI XYLARIA POLYMORPHA
MOJYYEHHBIX B YCIOBUSAX IN VITRO

Hzemoea M. A., Cuoaxkun A. H.

HNHCcTUTYT OMOXMMUYECKUX TeXHOJIOTUH 3kooruu u papmanuu (MBTO®) ®I'AOY BO
«KpsiMckoro denepanpHoro yausepcutera umenu B. U. Bepraanckoro», Cumdepormnos,
Pecny6niuka Kpsim, Poccust
e-mail: mavi.okt4 @mail

Kcunspuss maoroobpasznas (Xylaria polymorpha) — rpub u3 otnena
Ascomycota, kxcunotpod, HIMPOKO BCTpeyaeTcs B cpeaneit nmonoce Poccun u B
KpbIMy, u3BECTHBIA, TE€M, YTO €ro IUIOJAOBBIE TeJla MOTYT COJEpPKaTh
aHTHOAKTEepHaTbHBIC U (YHTUIMIHBIE BTOPUYHBIE MeTabomuThl. HecMoTpst Ha
CBO€ JIOBOJIBHO IIMPOKOE PACIpPOCTPAHEHUE, TMOJYYEHUE JIO0CTATOYHBIX
KOJIMYECTB OMOMACCHl ATOTO Tpuba s HYXKJ ACATEIHHOCTH YEIOBEKa W3
MNPUPOJIHBIX HKOCUCTEM HECET Yrpo3y HapyLIEHUs XPYHKOTO HPUPOIHOIO
paBHOBecus. [loaToMy € 1I€7bI0 MCHOJIB30BAHUS OMOJOTMYECKUX PECYPCOB
ATOTO BHUJIAa U COXPAHEHUs YCTOMYMBOIO Pa3BUTHs SKOCHUCTEM AKTYyaJIbHOW W
NEPCIEKTUBHON SBISIETCS pa3pabOTKa METOJ0B MOJIYYEHHS IJIOJOBBIX TE B
KOHTPOJIMPYEMBIX YCIOBHSX in vitro. PaHnee, HaMu MOKa3aHO, YTO B KYJbType
in Vitro BO3MOXHO U MEPCIEKTUBHO MOJIYyUYE€HUE IIOA0BBIX Ten X. polymorpha,
B CBSI3W C 4Y€M, LEJIbI0O HACTOSIIETO MCCIEIOBAHUS SBISIETCS H3yYEHHE
AHTUOMOTUYECKOM aKTUBHOCTU JKCTPAKTOB IUIOAOBBIX Ten X. polymorpha
IIOJIy4YE€HHBIX B YCIOBUSIX N Vitro.

Marepuanom s pabOTBl  CIOYKWIU KYJABTYpbl U3  KOJUICKITUH
MUKpPOOPraHu3MoB Kadeapbl OOTaHMKH U (U3HOJIOTHH PACTeHUH U
ounorexnonornit UBTO®: He cnopoobpasytome [ -6akrepun: Salmonella sp.
N2 u Pseudomonas aeruginosa W4; T''-6akrepun: He CHOpooOpasyromye
Staphylococcus aureus N1 u Staphylococcus aureus NS, ciopoobpasyromue
Bacillus subtilis 13. OneHKy aHTHOMOTHYECKONW aKTUBHOCTH 3KCTPAKTOB K
TECT-KyJbTYypaM HCIONb30BAJICA JUCKO-AUPGY3UOHHBIM METOJI COTJIACHO
MVK 4.2. 1890-04.

[IpoBeneHHbIe MCCAEAOBAHMS MOKA3ald, YTO MATUIIPOLICHTHBIEC (HaBeCKa
ouomaccel/o6bem pactBoputens) JIMCO-(coaepxariue 5% BOJIbI)-3KCTPAKThI
PUTOTOBJIEHHBIE U3 IJIOJIOBBIX TEJ M 3a4aTKOB IUIOAOBBIX Ten X. polymorpha
oOJyamaroT ¢iaboil aHTUOMOTUYECKON aKTUBHOCTRLIO B OTHOILIEHUU Salmonella
sp. U2 u Pseudomonas aeruginosa N4 ([A33P cocraBasin 8 u 10 mm
COOTBETCTBEHHO). [Ipy HCMOIB30BaHNM B KaueCTBE IKCTpareHTa 95% stanona

72



XV MexpayHapoaHas KpbiMckasi kKoHdepeHuus “KOCMOC U BUOCPEPA”, 2023
XV International Crimean Conference “COSMOS AND BIOSPHERE”, 2023

OKCTPAKThl aHTHOMOTUYECKOW AKTHMBHOCTHIO B OTHOIIEHWW HCCIICIOBAHHBIX
TECT-KyJNbTYyp OaKTepHii HE 00Ia1au.

Takum 00pa3oM, HamMHu IOKAa3aHO, YTO AHTUOMOTHUYECKAs AKTUBHOCTD
DKCTPAKTOB IUIOJMOBBIX Tell Xylaria polymorpha NONy4eHHBIX B YCIOBUSX in
Vitro BO MHOTOM 3aBHCHT OT BBIOOpa SKCTpareHTa M BHJA TECT-KYJIbTYpPbI
Oaktepuii. Ciaboii aHTHOMOTUYECKONW aKTUBHOCTHIO TOJBKO B OTHOIICHHUM [ -
OakTepuil 00JaaeT SKCTPAKT MOJIYYEHHBIH C MCIOJb30BAaHUEM OBOJHEHHOIO
JAMCO.

ANTIBIOTIC ACTIVITY OF DIFFERENT EXTRACTS OF FRUIT
BODIES XYLARIA POLYMORPHA OBTAINED UNDER IN VITRO
CONDITIONS

Izetova M. A., Sidiakin A. I.

Institute of Biochemical Technologies of Ecology and Pharmacy (IBTEF) of FSBEI HE
"V.I. Vernadsky Crimean Federal University", Simferopol, Republic of Crimea, Russia
e-mail: mavi.okt4 @mail

Xylaria polymorpha, a fungus from the division Ascomycota, is a
xylotroph and is widely distributed in the middle zone of Russia and in
Crimea. It is known for its fruit bodies that can contain antibacterial and
fungicidal secondary metabolites. Despite its fairly wide distribution,
obtaining sufficient biomass of this fungus for human activities from natural
ecosystems poses a threat to fragile natural balance. Therefore, the
development of methods for obtaining fruit bodies in controlled in vitro
conditions is relevant and promising for the use of biological resources of this
species and the preservation of sustainable ecosystem development.
Previously, we have shown that it is possible and promising to obtain fruit
bodies of X. polymorpha in in vitro culture. Therefore, the aim of this study is
to investigate the antibiotic activity of extracts from fruit bodies of X.
polymorpha obtained under in vitro conditions.

The material for the study was cultures from the collection of
microorganisms of the Department of Botany and Plant Physiology and
Biotechnology of IBTEF: non-spore-forming Gram-negative bacteria:
Salmonella sp. 12 and Pseudomonas aeruginosa 14; Gram-positive bacteria:
non-spore-forming Staphylococcus aureus 11 and Staphylococcus aureus 15,
spore-forming Bacillus subtilis 13. The disk-diffusion method according to
MUK 4.2. 1890-04 was used to evaluate the antibiotic activity of the extracts
against the test cultures.
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The conducted research has shown that five percent (biomass
weight/solvent volume) DMSO-(containing 5% water)-extracts prepared from
fruit bodies and primordia of fruit bodies of X. polymorpha have weak
antibiotic activity against Salmonella sp. 12 and Pseudomonas aeruginosa 14
(zone of inhibition was 8 and 10 mm, respectively). When using 95% ethanol
as an extractant, the extracts did not show antibiotic activity against the tested
bacterial cultures.

Thus, we have shown that the antibiotic activity of extracts from fruit
bodies of Xylaria polymorpha obtained under in vitro conditions largely
depends on the choice of extractant and the bacterial test culture. The extract
obtained using aqueous DMSO has weak antibiotic activity only against
Gram-negative bacteria.
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LOOK AND SEE ON SOME CASE REPORT ABOUT CHRONIC AND
ACUTE DISEASES TREATMENT WITH A COHERENT
INTEGRATIVE APPROACH

V. I. Valenzi, S. Oliverio, M. Thangavelu

https://www.cimb.me/dipartimenti.html

Severe arthritis of the hip, with associated diagnosis of acute respiratory
failure were complicating, among other things, the quality of life and
productivity of Paolo, 64 years old. During the winter and spring, a mix of
pharmacotherapy with cortisone NSAIDs and personalized gastroprotectors
and magnetic fields targeted by a latest generation non-linear diagnostic
device allowed Paolo to reduce his hip pain towards zero and to regain
motility https://youtube.com/shorts/HDM_pnP60vg?feature=share .

In the last meeting a few weeks ago, in addition to the sore hip, Paolo
presented with the concern of severe respiratory insufficiency monitored with
spirometry, with a diagnosis of restrictive bronchopneumopathy with a
reported diaphragmatic component which induced significant dyspnoea on
exertion. The Metatron, non-linear diagnosis system, appears capable of
evaluating the electrofunctional state of various organs and systems including
the diaphragmatic muscles which, in the images, showed a high degree of
entropic disorder connected to increased electrical resistance in the
diaphragmatic muscular system and reduced function of the diaphragm.

The joint action of the personalized NSAIDs and the magnetotherapy
selected by the device corrected the -electrofunctional state with an
improvement in the electrical performance, measured on a COLORED
ENTROPY SCALE which, to the great surprise of Paolo and the doctor,
improved respiratory capacity almost immediately.

Another particular case due to its functional impact and speed of
effectiveness and recovery involved Paola, a 62-year-old doctor from the
Tuscan territorial emergency who suffered from vertigo during the week of
sea holidays on the Adriatic.

Among the internal organs monitored by the non-linear diagnosis system
used in these activities, there is the inner ear, which regulates the states of
balance with the labyrinth. After correcting the state of entropic disorder
evaluated with the aforementioned color scale, which showed a discrete level
of entropy and a correlated increase in electrical resistance (measurable
directly with an EAV device), Paola repeated the vertigo provocation test, and
found the almost disappearance of vertigo. Phenomenon that was repeated at
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the check-up after two weeks where a relapse was observed. Of note is the role
of NSAIDs in vestibular dynamics.

The last case covered by this report concerns the eyes of Leonardo, a
seventy-year-old Florentine laser doctor who has a left eye from which he sees
on and off, in his opinion on a vascular basis. Subjected to a brief test, intense
entropic alterations were detected in the left eye (level 5 out of 6 which
indicates a strong electrical resistance in the studied system), which prevented
him from seeing the computer screen where the diagnostic activity was being
recorded and corrective. To his enormous surprise and not only his, at the end
of the treatment of the left eye, he told us how taken in the video linked here,
which he began to see clearly again on the computer, which lasted until late in
the evening and which will be followed from scheduled eye monitoring
https://youtube.com/watch?v=xo8Hc9MU2Q&feature=share

It is self-evident that a swallow does not make spring, but these three
cases 1in their acuteness (sometimes chronicled) together with numerous other
less spectacular cases, indicate that perhaps it will be the case to pass from the
more or less spatial LOOK and SEE, to wide and in-depth investigations on
the ground, also to help achieve that personalization of treatments, which in
addition to the direct toxicity linked to the concentrations of the various
substances, well studied in pharmacology and toxicology, can lead us to the
study and accurate monitoring of the biocompatibility and quantum
electrodynamic coherence of Giuliano Preparata and colleagues, who with his
emerging technologies, suitably implemented and validated, can help us
achieve that Ecological Transition, at the heart of programs to improve the
quality of production of biologically active substances and of the attempt to

combine flourishing industrial development with health and environmental
protection.
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MNOJIMMOP®U3M I'EHA AGT (AGT 521 C>T) KAK ®AKTOP
MOBBINIEHHOW YYBCTBUTEJBbHOCTHU CEPJIEYHO-
COCYJIUCTOM CUCTEMBI K T'EJIMOTEOMATHUTHBIM
BO3MYUIEHUSAM.

Kom3un K. B., Cmpexanoeckasa A. A., Ilempoea I1. r’ Hapwuna C. C.Z,
Camconos C. H.’

! Cesepo-Bocmounwiii hedepanvupiii ynusepcumem um. M. K. Ammocosa, Axymck, Poccus
2 Capamosckuii cocyoacpmeennviii MeOuyuHckui yrueepcumem um. B. U. Pazymosckozo
Munzoasa P®, Capamos, Poccus
3HHcmumym Kocmogusuueckux ucciedosanuii u asponomuu um. FO. I'. lllaghepa
Cubupckozo omoenenus: Poccutickoii akademuu nayx, Axymck, Poccus

HccnenoBanus, NpOBOJMMBIE B LIEJIAX BBIBICHUS 3aBUCUMOCTEN MEXAY
MOKA3aTEIMU YEJIOBEYECKOIO 3/I0POBbS M IMAPAMETPAMHU OKPYKAIOLIEH €ro
ouocepnl, sBIAETCA KpallHE BaXXHBIM acleKTOM  (yHIaMEHTaIbHOU
MeAMIMHCKOW Haykd. lLlenplo maHHOM paOOThl SBIAETCA JIEMOHCTpAIUS
BO3MOXXHOCTH OLIEHKH YYBCTBUTEIBHOCTHU JIOACH K TeIuoreo(pu3ndecKum
BO3MYULIEHUSIM, a TAK)KE BBISIBJICHUE CTATUCTUYECKH 3HAYUMBIX CBSA3EH MEXIY
HAIMYUEM TOJUMOP(GU3MOB TE€HOB, CONPSDKEHHBIX C  apTepHANIbHOM
TUIEPTEH3UEH, U YyBCTBUTEIBHOCTHIO K renmoreopu3nIecKum
BO3MyIIeHUs M. B pamkax paboThl, NpenyCMOTPEHHOW TEMOM JaHHOTO
UCCIIEIOBaHMsI, Obljla YCTAaHOBJIEHA CTAaTUCTHUYECKH 3HAUMMAas CBS3b MEXIY
YyBCTBUTEJIBHOCTBIO TMOKa3aTenaeil (PyHKIIMOHATIBHOTO COCTOSIHUSI CEPAECYHO-
COCYJIUCTON CHCTeMbl K TIeJIMOr€OMarHUTHBIM BO3MYUIEHUsIM (3 deKT
CUHXPOHHU3AIMK BO3MYILEHUM TIeIMOreOMarHuTHOro (oHa u KojeOaHuit
kodpdunuenta cummerpun 3ybna T (KCT)) m Hammuumem noiaumopduzMa
AGT 521 C>T (p=0,012). B kadectBe 00cCieIyeMbIX, B paMKax JaHHOU
paboThl, BBHICTYNAIM OTHOCUTEIHHO 3J0POBBIE JAOOPOBOJIBILI, HE HUMEIOLIUE
OCTpBIX Marojorudeckux cocrosiuuii (n=103). Crnemyer OTMETUTh, YTO B
JaHHOM  MCCIIEJJOBAaHMM  OBLI  MPUMEHEH OpPUTHHAJIBHBIM  aJropuTMm
CTaTHUCTUYECKON 00paOOTKU MEPBUYHBIX JAHHBIX, OCHOBAHHBIM Ha KPUTEPUU
Xu-KBaapar u To4HOM Kpurepun Oumepall].
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AGT GENE POLYMORPHISM (AGT 521 C>T) AS A FACTOR OF
INCREASED SENSITIVITY OF THE CARDIOVASCULAR SYSTEM
TO HELIOGEOMAGNETIC DISTURBANCES

Komzin K. V., Strekalovskaya A. A., Petrova P. G.’, Parshina S. S.%,
Samsonov S. N.?
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? Saratov State Medical University named after V. I. Razumovsky Ministry of Health of the
Russian Federation, Saratov, Russia
*Institute for Cosmophysical Research and Aeronomy, Russian Academy of Sciences,
Yu. G. Shafer, Siberian Branch of the Russian Academy of Sciences, Yakutsk, Russia

Research conducted to identify relationships between human health
indicators and the parameters of the surrounding biosphere is an extremely
important aspect of fundamental medical science. The purpose of this work is
to demonstrate the possibility of assessing the sensitivity of people to
heliogeophysical disturbances, as well as to identify statistically significant
relationships between the presence of gene polymorphisms associated with
arterial hypertension and sensitivity to heliogeophysical disturbances. As part
of the work envisaged by the topic of this study, a statistically significant
relationship was established between the sensitivity of indicators of the
functional state of the cardiovascular system to heliogeomagnetic disturbances
(the effect of synchronization of disturbances in the heliogeomagnetic
background and fluctuations in the symmetry coefficient of the T wave (CST))
and the presence of polymorphism AGT 521 C>T (p=0.012). Relatively
healthy volunteers without acute pathological conditions (n=103) acted as the
subjects under this study. It should be noted that in this study, an original
algorithm for statistical processing of primary data was used, based on the
Chi-square test and Fisher's exact test [1].
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TUIIbI PEAKIIUI APTEPUAJIBHOI'O JABJIEHUS HA
I'EOMAT'HUTHYIO BOSMYIHIEHHOCTD Y JTOBPOBOJIBIIEB
CPEJHUX HIUPOT

Mucans A. C., Camconoe H. 0., Ipkenosa 3. C., Ilapuuna C. C,
Camconos C. H.'

OI'bBOY BO Caparosckuit MY um. B. U. Pazymosckoro, Caparos, Poccust
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AprepuanbHoe nasieHue (AJl) denoBeka HAXOAMUTCSA BO B3aMMOCBS3U C
Ir€OMarHUTHON aKTUBHOCTHIO. Llenb paboThl - BBISIBJIEHUE TUIIOB peakiuii A/l
Ha U3MEHEHHE FT€OMAarHUTHOW BO3MYIIEHHOCTH.

MOHHUTOPUHT OCYHIECTBISICS B CPEOHUX IIMPOTAaX B MapTe — ampesie
2021 r. Y n00OpOBOJBIEB E€XKEAHEBHO KOHTPOJIUPOBAIOCH apTepUaTHLHOE
naBiieHue. [lanee paccuMThIBaIOCHh CpeliHee apTepuaibHoe Aasienue (Allcp).
['eoMarHuTHY10 aKTUBHOCTb OIIEHUBAJIM [0 TIOKA3aTEI0 T'€OMArHUTHOM
BO3MYIIEHHOCTH - Kp-unaekcy (yci. exn.).

I[Ilmkm AJlcp B AWMHAMHKE MOHMTOPHMHIA pa3[eiIuiad HAa THUIIBL
CUHXPOHU3HUPYIONTUECS, 3ama3/bIBaloNne, MPOTHBOGA3HBIE H OTACIbHEIE.
Cunxponuszanus Allcp u Kp nabmroganace B 50% cnyuaeB makcumymoB Kp-
uHaekca. IlporuBodasel, uiam «(PeHOMEH HWHBEPCHM CHHXPOHHU3AIUU» —
BekTop Kp-unnmexkca um AJlcp mnpoTuBOmosiokeH - coctaBuwid 33% Ot
MakcuMyMoB Kp-unnekca.. 3ana3apiBaromuii (Ha 2 THS) TUI (PUKCUPOBAJICS B
17 %, 4yTO, BEpOSATHO, OBUIO CBSA3AHO C OCJIA0JIEHUEM aJanTallMOHHBIX
BO3MOXXHOCTEN. Kpome TOro, Henap3si HCKIIOUWATh, YTO PAa3JIWYHBIE THIIBI
peakuun AJ[ Ha TEOMarHWTHbIE BapUalUM CBSA3aHbl C HW3MEHECHHEM
MICUXOOMOITMOHABPHOTO COCTOSIHHMSI 4EJIOBeKa NpH HW3MEHEHWUU (PaKTOPOB
KOCMMYECKOM moroasl [1].

HccnenoBanrie TUIIOB peaKIUNA CEPJIEUYHO-COCYJIUCTOM CHUCTEMBI Ha
FEOMAarHUTHYIO BO3MYIIEHHOCTh Yy 3J0POBBIX JIMI[ TO3BOJIAET IOHATH
MEXaHHU3MblI, KOTOpbIE MPUBOIAT K HapymieHussM AJl, U CBOEBpEMEHHO
MPOBOJUTH MPO(PIITAKTUIECKUE MEPOTIPUSITHS.

Jluteparypa.

1. Tlapmmna C.C., Kogouurosa A.U., Camconos C.H., AdanacseBa T.H., [letpoBa B./I.,
[Terposa IL.T"., Ctpekanos- ckas A.A., Manbsikuna B.U., Kacumos O.B., Tokaesa JI.K.,
Komsur K.B., PamazanoBa 3.I'. Oco0eHHOCTHM TICHMXO3MOILMOHAIBLHOTO CTaTyca u
OTBETHAs peakIMs MHOKapJa Ha TEJIMOr€OMAarHUTHYIO BO3MYIICHHOCTh IIPH
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HMOIMOHAIBHOM Harpy3ke y J00pOBOJIBLEB cpeAHUX IUpOT // CapaToBCKUIl Hay4HO-
MeauiHekui xxypHai, 2019, 15 (3), 806-812

TYPES OF BLOOD PRESSURE REACTIONS TO GEOMAGNETIC
DISTURBANCE IN VOLUNTEERS OF THE MIDDLE LATITUDES

Migal A. S., Samsonov 1. Y., Erkenova Z. S., Parshina S. S., Samsonov S. Nt

Saratov State Medical University n.a. Razumovskyi V.I., Saratov, Russia
'Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy of Siberian Branch of
the Russian Academy of Sciences, Yakutsk, Russia
e-mail: seeyousgmu@mail.ru

A person's arterial pressure (AP) is correlated with geomagnetic activity.
The purpose of the work is to identify the types of BP reactions to changes in
geomagnetic disturbance.

Monitoring was carried out in the middle latitudes in March — April
2021. The volunteers' arterial pressure was monitored daily. Then the mean
arterial pressure (MAP) was calculated. Geomagnetic activity was assessed by
the index of geomagnetic disturbance of the Kp-index (conl. units).

The peaks of MAR in the dynamics of monitoring were divided into
types: synchronizing, lagging, antiphase and separate. Synchronization of
MAR and Cr was observed in 50%. The antiphases, or "synchronization
inversion phenomenon" — the vector of the Kp-index and MAR is opposite -
amounted to 33%. The delayed type (by 2 days) was fixed at 17%, which was
probably due to a weakening of adaptive capabilities. It is possible that
different types of BP reactions to geomagnetic variations are associated with
changes in the psychoemotional state of a person when space weather factors
change [1].

The study of the types of reactions of the cardiovascular system to
geomagnetic disturbance in healthy individuals makes it possible to
understand the mechanisms that lead to blood pressure disorders and to carry
out preventive measures in a timely manner.
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MOJM®ULUPYIOWEE JEHCTBUE ®AKTOPOB
KOCMHWYECKO¥ MOT0/Ibl HA D®PEKTUBHOCTH KBY-
TEPAIIMHU B 11-JETHEM COJHEYHOM LUKJIE

Hapwuna C. C., Camconos C. H./, Agpanacvesa T. H., Tokaesa JI. K.,
Kannanoea T. U., [Iomanoea M. B.

®I'BOY BO Caparosckuii 'MVY um. B.W. PazymoBckoro, Caparos, Poccus
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Cubupckoro ornenenus Poccuiickoit akanieMun HayK,
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e-mail: 1parshinasvetlana@mail.ru

VY GonbHBIX HecTabuibHOM cTeHokapaued (HC) teuenue 3aboseBaHus U
PEO0JIOrMYECKUE HAPYIICHHUS] UMEIOT OCOOCHHOCTH B 3aBUCHUMOCTHU OT NEPHOJa
11-neTHero cosHeyHoro 1ukia [1]. B nedeHUM Takux MAIlMEHTOB YCIEIIHO
UCIIOJIb3yEeTCs KBY-tepanus (37IEKTPOMArHUTHOE U3ITy4YeHHE
MUJUTUMETPOBOTO JAuanas3oHa). llenb paboOThL: OLEHUTH CPABHUTEIBHYIO
sbdextuBHOCT, KBU-Tepanuu Ha dazax pocra u cmama 23-ro 11-metHero
COJIHEYHOTO IUKJIA.

KBUY-tepanuss (A=7,1Mm) mnpoBoaunace OompHbiM HC Ha ¢one
CTaHIapTHOT'O MEIMKAMEHTO3HOTO JieueHus], 3P(HEKTUBHOCTH OIIEHUBAJIACH T10
KyIIUPOBAaHUIO MPHUCTYIIOB CTEHOKApAHH, HOPMAJIU3ALMHN aAPTEPHUAIBHOIO
napiieHus (AJl) ¥ ynydlIEeHUIO pEeOJOTHYECKUX Nokaszarener. KoHTponbHbIe
IpyNIbl  COCTaBWJIM MAallMEHThl Ha MEAMKAMEHTO3HOM JiedeHuu 0e3
npuMmenenuss KBU-tepanuu. Ha daze pocra conmneunoit aktuBHoctu (CA)
tepanusi HC menee sapdexruBHa, yem Ha (asze crnaja, Kak MEJUKaMEHTO3Has,
Tak u ¢ npucoeauHenneM KBUY-tepammu. HMcnonw3oBanne KBY-tepanuu
MOBBIIIAET AaHTUAHTUHAIBHBIN 3PdeKT MearuKaMeHToB: Ha (a3ze pocta B 1,37
pasa, Ha daze cnaga B 1,26 pa3za. Ha daze pocta CA npucoenunenue KBU-
TEpanuu MPUBOAUT K Oosiee ObICTPO CTAOMIM3AINY IPUCTYTIOB CTEHOKAPIUU
B CpPaBHEHWU C MEIMKAMEHTO3HOW Tepamuei, a Ha ¢ase cmaga — Kk Oosee
obicTpoil crabmnmmzanuu uudp AJl. Peonormueckue HapymeHusi Oosee
abdextuBHo Kymupyrorcs KBU-tepanueit Ha (ase pocta CA, mpu >TOM
IPOUCXOJUT YJIY4YIICHHE IIOKa3aTelied MUKPOLUMPKYJALMU [0 YPOBHS,
XapaKTepHOro JUIsl 3[0POBBIX JHIl. TakuM oOpa3oM, CKOPOCTh HACTYIUICHHUS
neuebHoro s¢pdexra KBU-tepanmuu u ee peonmpoTEKTOPHOE [EHCTBUE Y
oonpHbIX HC 3aBucsT oT nepuoaa 11-j1eTHero coimHewyHoro nukia. B to xe
Bpems BkioueHne KBUY-tepanmuum B cxeMy JieueOHBIX MEPOIPHUATHM
nenecoobpazHo Ha JoOoi  (daze 1ukia CA, TOCKOJIBKY TOBBIIIAET
3G (HEKTUBHOCTH CTAHAAPTHOTO MEIUKAMEHTO3HOTO JICUEHUSI.
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MODIFYING IMPACT OF THE COSMIC WEATHER ON THE
EFFICIENCY OF THE EHF -THERAPY IN THE 11-YEAR SOLAR
CYCLE

Parshina S. S., Samsonov S. N.., Afanas’yevaTl. N., Tokayeva L. K.,
Kaplanova T. 1., Potapova M. V.

Saratov State Medical University, Russia
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e-mail: 1parshinasvetlana@mail.ru

In the patients with an unstable angina (UA) the progress of the disease
and rheology defects have features depending on the 11-year solar cycle
period [1]. EHF therapy (electromagnetic radiation of millimeter range) is
successful in the treatment of such diagnosis. The aim of the study: to estimate
the comparative effectiveness of the EHF therapy in the increase and decrease
phase of the 23th 11-year solar cycle.

EHF therapy (A=7,Imm) had been used in patients with an UA on the
background of the standard medical therapy. The effectiveness had been
estimated by the angina episodes reverse, normalization of the arterial blood
pressure (ABP) and the improvement of the rheology parameters. Control
groups were patients with medical therapy without the EHF therapy. The
medical therapy of an UA and the therapy with EHF are both less effective in
the phase of an increase of the solar activity (SA) than in the decrease. The
EHF therapy use improves the anti-angina effect of medications: the growth
phase — by 1,37 times, the decrease phase — by 1,26 times. In the growth phase
of the SA the combination with the EHF therapy leads to the quicker
stabilization of an angina comparing to the medical treatment, in the decrease
phase — to the quicker stabilizations of the ABP. Rheologic defects are stopped
more effective by the EHF therapy in the growth phase of the solar activity,
and the parameters of the microcirculation are close to the parameters of
healthy persons. Thus, the quickness of the treatment effect from the EHF
therapy and its rheoprotective effect in the patients with an UA depend on the
period of the 11-year solar cycle. At the same time, the insertion of the EHF
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therapy into the treatment algorithm makes sense in any phase of the SA, as it
improves the effectiveness of the standard medical treatment.
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BO3MOXHBIE IPUYNHBI OAHOBPEMEHHbBIX IOABEMOB U
CITA1OB 3ABOJIEBAEMOCTH B PA3JIMYHBIX
I'EOTPAOUYECKHUX TOYKAX
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B pabote mokaszanbl pe3ynabTaThl aHAIW3a COCTOSHUSI IPUPOTHON CPEIbl

pU pa3INdHOM MOronoBoi cratuctuke 3aboneBaemoctu B 2008-2019 rr. B 7
permonax  Poccuiickonn ~ @enepammu  (Mypmanckasg,  ApXaHreiabckas,
Jlenunrpaackas, MockoBckasi, Boponexckas, PocrtoBckas  oOGmacty,
KpacHonapckuii kpaii), pacroyio)KeHHbIX M0 YOBIBAHUIO IIUPOTHI ¢ HEKOTOPBIM
JOJITOTHBIM  pa3dopocom. JIonoJIHUTENIBHO IPUBJICYCHBl  JAHHBIE,
XapakTEepU3yIolue YpoBeHb 3abojeBaeMocTH 10 Bced  Poccuiickoit
®enepanuu. HcciaenoBaloch  KOJIMYECTBO — 3a00JIEBUIMX C  Pa3HBIMU
JMarHo3amu, OJHaKo, HauOoJyiee TOKa3aTeNbHbIM OKa3ajoch MOBEICHUE
KPUBBIX CYMMapHOTO KOJUYecTBa 3a0oyeBaHWi. BbIsiBIEHO TaaeHUe
3aboneBaemoctT B 2012 1, OCOOGHHO SBHO TPOSBHBINCECS B JaHHBIX,
coOpaHHBIX Ha MaTepualie CEIbCKOTO HACEJIEHHWS, YTO MOBBIIIACT TOBEPUE K
BEISIBIIEHHOMY 3 (eKTy, Tak Kak s JaHHOW KaTETOPUH HACEIICHUS BIWSHUC
METaroJI1uCcoB, 3allyMJISFOIIEe JAHHBIE, UCKJIFOYEHO. Paznuune
reorpadYeCKUX KOOPAMHAT HCCJICAOBAHHBIX PETHOHOB TPU BBISBICHUU
cxomHoro 3ddexra — mageHus 3a00JIeBAEMOCTH — MPHUBOAUT K MBICIHA O
BJIUSIHUU KPYMHOMACIITAOHBIX ()aKTOPOB Ha COCTOSIHUE OpraHM3Ma YeJIoBeKa,
CJIEA0BATEIBHO, MPOBEICHO MCCIEAOBAHUE COCTOSIHUS KOCMHYECKON MOTOAbI
B Tpuaze jet 2011-2012-2013. HaitneHHble pa3nuyusi COCTOSIHUSI KOHKPETHBIX
MapamMeTpoB KOCMUYECKOM MOrojpl, Xxapakrepusyromniue 2012 rox;

1. ConHeyHasi akTUBHOCTb ObLJIa BEICOKOU M MPOI0JIKAIA PACTH;

2. MOIIHOCTh MOTOKOB BBICOKO3HEPTUYHBIX YACTHUI] N1aJaja;

3. MOImHOCT, TOTOKA HU3KOIHEPTUYHBIX IPOTOHOB ObLIa HECKOJIBKO

BBIIIE, YEM B COCEHUE TOJIbI;
4. 'eomarauTHOE TOJIE OBLIIO 00JIEE BOZMYIIIEHO, YeM B COCEHUE TOIBI;
5. KonnuecTBo noHochepHbIX BO3MYIIEHUH POCTIO.
[Ipeanonoxxutenbupiii BeIBoA 00 ocobennoctu 2012 roma: Ha oOIEemM
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(1)OHC poCTa AKTHBHOCTHU Pa3HBIX XapaKTCPHUCTHK KOCMHYECKOU IIOro bl
YMEHbBIIAJIUCH ITIOTOKH BBICOKOOHEPTUYHBIX YaCTHUII.

THE POSSIBLE REASONS OF SIMULTANEOUS RISINGS AND
DECREASES OF MORBIDITY IN DIFFERENT GEOGRAPHICAL
LOCATIONS

Stupishina O. M., Golovina E. G., Noskov S. N."?

Russian State Hydrometeorology University, Saint Petersburg, Russia
e-mail: olgastupishina@yandex.ru; goloveg@yandex.ru
"North— West Public Health Research, Saint Petersburg, Russia;
’North-West State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia
e-mail: sergeinoskov@mail.ru

The paper shows the results of the analysis of the environment’s state
which is matches with different yearly (2008-2019 years) statistics of
morbidity in 7 regions of the Russian Federation (Murmansk, Arkhangelsk,
Leningrad, Moscow, Voronezh, Rostov regions, Krasnodar Territory), those
regions are locating in descending latitude with some longitude variation.
Additionally, the data which are characterizing the level of morbidity
throughout the whole Russian Federation are involved. The number of patients
with different diagnoses was studied, however, the behavior of the curves of
the total number of diseases turned out to be the most indicative. A drop in
morbidity was revealed in 2012 year, which was especially evident in the data
collected on the material of the rural population, which increases the
confidence in the identified effect, since for this category of population, the
influence of megacities that noises the data is excluded. The difference in the
geographical coordinates of the studied regions in the identifying the similar
effect — a drop in the morbidity — leads to the idea of the influence of large-
scale factors on the state of a human body, therefore, a study of the state of
space weather in the triad of years 2011-2012-2013 was conducted. Found
differences in the state of the specific space weather parameters which are
characterizing 2012 year are follows:

1. Solar activity was high and continued to grow;

2. The power of the high-energy particles fluxes was falling;

3. The power of the low-energy proton flux was slightly higher than in
the nearby years;

4. The geomagnetic field was more disturbed than in the nearby years;

5. The number of ionospheric disturbances was growing.
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Hypothetical conclusion about the 2012-year feature: against the general
background of an increase in the activity of various characteristics of space
weather, the of high-energy particles fluxes decreased.
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TEPPUI'EHHBIE ®AKTOPBI U BO3MOZKHBIE HHPUYHWHbI
HEKOTOPBIX TATOJJOI'MYECKUX COCTOSIHUU KOPEHHBIX
ZKUTEJIEX PETHTOHOB ITPUKACITMUCKOMU BITA/IMHbI

Taymanoea I'. E.

[TpukacniuiicKuil pernoHaNbHbIN LEHTP OXpaHbl MATEPUHCTBA U JIETCTBA U
skoTokcukosoruu “Caspian Clinic”
e-mail: laura.tauman @ yandex.kz

Ha Hamen muaHeTe MHOXKECTBO  PAMOHOB, TJ€  ITOKAa3aTesu
3a00J71€Ba€MOCTH M CMEPTHOCTU IMPEBBIMIAIOT BO MHOTO pa3 JOIyCTUMBbIE
HOpMbl. K OonbpIIOMy cOXaleHHlo, HUTJE B MHUpPE JaHHYIO NpoOsieMy He
paccMaTpuBaiyu KOMIUIEKCHO.

Uccnenyemas namu tepputopust — [Ipukacnuiickas BoaguHa HaXOIUTCS
Ha JHE OBIBIIETO YpanbCKo-TypKECTAaHCKOTO TaJ€OOKeaHa W 3aloTHeHa
ocagkaMH  JE€BOHCKOTO OKeaHuuyeckoro OacceiiHa. [eocdepa 3mech
0a3zanbTOBasd, T.€. OKeaHWYecKas (0a3anbT, KaKk MBI 3HAE€M, OXJIaXKI€HHAs JIaBa,
COXPAHSIONIAsl €CTECTBEHHBIM 36MHOM MarHeTus3M). MOIIHOCTh TaKOM KOPHI B
LEHTPaJIbHOM YacTu BnaauHsbl focturaet 10-15 km.

OrpoMHy10 posb urpaet takxke Mumao-Ypanbckuid pudToBbId MOSIC, KyAa
BxoautT u Ypano-Kacnuiickas crpykrypa. OHa NpOXOAUT MO CYOIIMPOTHBIM
ydyacTkaM JIOJIUHbI peku Ypaid. Baonb 3TUX pa3noMoB OOHApYKEHbI
BOJOPOJIHO-METAHOBbIE MCTOYHUKHU. 3/1€Cb UX B COTHU pa3 OoJibllIe, YEM B
JIPYTUX YacTsaX IJIaHeThbl. XapaKTEpPHOH 0COOCHHOCThIO TEPPUTOPHUU SIBIISIETCS
MHOYECTBO COJISTHBIX KYTIOJIOB, KOJWYeCTBO KoTOphix Oosiee 1500. ['myGuHa
uX yxXomuT 1m0 9 u Oojmee KM B 3eMHyl0 Kopy. [lpuxacnuiickuii
COJITHOKYIOJIbHBIT ~ PETMOH  SABJSIETCSA  TUTFAHTCKUM  CYNEPIUIIOMOM  C
WHTEHCUBHOW BOJOPOJHOM jerazauueil. 3mech MNpoxoauT ABcTpano-
CxaHIMHABCKUI TEKTOHUYECKUM MOSIC.

Puc. 1. Muposas pudrosas cuctema
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[IIBBI CTOMKHOBEHMSI Pa3HOBO3PACTHBIX TUIAT(HOPM, T.€. MaJCOTPAHUIIBI
TUIAT COCTaBJISIIOT B [Ipukacnmiickon BIIAJIUHE CyIIEpHOsC
BBICOKOMHTEHCUBHBIX ~T'€OMArHUTHBIX W  TPABUTALMOHHBIX  AHOMAJMM.
Marautaele anomanuu  gocturarotr  350-500 HTn. denomeHabHAS
rpaBUTAIIMOHHAs aHOMaJus oopamiistomas [Ipukacnuiickuii 6acceiin (c rora)
uMeeT ammuTyay ot 60-70 mran o 100-200 ras.

Puc. 3. Kapra BepTuUKanbHON MNPOU3BOJHON aHOMAaJIbHOTO MArHUTHOIO
nons [Ipukacnmiickont Bnaguusl (mo Kununosy JI. K.)

B pabortax mnpexHUX JET Mbl TOMNBITATUCH J0Ka3aTh MPUYMHHO-
CJIEICTBEHHYIO CBSI3b T€MOTTIOOMHOMATUN ¢ T€OPU3NIECKUMHU 0OCOOCHHOCTIMU
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pEruoHa MpOKMBAHMS YEJIOBEKA, B YACTHOCTH PEAKIIUIO YKEJIe30COAEPKaIIEro
Oenka TJIOOMHA HA pErvuoHalbHbIE T'€OMarHuTHble aHomanuu (Oonee 90 %
KOPEHHOTO HacesieHus [IpukacnuicKkor HU3MEHHOCTH CTPAaJaeT aHEeMHUEU
HEU3BECTHOW aTmosioruu). OT™MeyaeTcss HU3KUM ypOBEHb IeMOTrjJoOHWHA TpH
HOPMAJIbHBIX MOKa3aTeIsIX OCHOBHOTO 3araca xeje3a — peppuTrHa.

Hauunas ¢ 1994 roga Hamu OBLIIO MPOBEACHO MCCIIEIOBAaHUE KAPTUHBI
KpacHoi kpoBH Oosiee 1800 uenoBek (B pa3HOE BpeMs FOJ1a).

XapakTepHbIM OTIMYMEM OT HOPMAJbHBHOM KapTUHBI KPOBU OBLIO
HaJu4yue B KPOBU «MHUIIEHEBUAHBIX» 3puUTporuToB (0T 14 1m0 28 %), B
KOTOPBIX T'€MOIJIOOMH pAcHoOJIOKEH B IIEHTPE KIETKM B BHUAE MHILIEHHU (B
HOopMe He mnpeBbimaer 1 %) WccnegoBanue Ouomarepuana MPOBOAMIN
CKAaHHMPYIOUIEM  3JEKTPOHHOM  MHUKpockonoM (Xwurauw, SAnonms. C
pasperaroriei crnocooHocThio 10 6000).

HNutepecHbiii  ¢akT: B OCEHHE-BECEHHUU MEpHOAbl (IO  HAIIUM
HaOJII0JICHUSIM — Mai, OKTSO0ph) HApsIy C MOKa3aTeIsIMU T€MOTJIOOMHA TaKKe
pe3Ko MajiaeT ypoBeHb (hpeppuTHHA.

OOpaimaer BHMMaHME oOOIIasi TEOJOTMYECKass MCTOPUS HEKOTOPbIX
PErMOHOB Halled IUTaHeTbl M UACHTUYHOCTh IOKa3aTejeil COCTOSIHUS
opraHu3Ma KOpPEHHOrO HacejeHus. B HameM ciiyyae — KapTHHAa KpacHOM
kpoBu xutenen [Ipukacnuiickux ctpan u Cpean3eMHOMOPBS.

»

Puc. 4. [IpubGnusutenbHplii 00beM oporenHoil cuctemsl Alpide (Ha kapTe
MHpa).
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Puc. 5. MUcropuyeckuii apean pacrpocTpaHeHUs alibda-

TajlacceMuil (Ha KapTe MUpa)

Puc. 6. HopmanbsHbie 3pUTpOUUTHI (AUCKOLUTHI)

&>

Puc. 7. DpuTporuThI Ipu T€MOTIIOOMHOTIATHSIX
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Puc. 8. Kaptuna kpacHoii kpoBu (/larecran)

Puc. 9. Kaprtuna xpacHoii KpoBH (COOCTBEHHBIE WCCJIEIOBAHMS.
Kazaxcran, [Ipukacnuiickass HU3MEHHOCTD)

OOHapyXeHHbIE HAMH W3MEHEHUS HE MCKII0YAIOT TeMOTJIOOMHOMATHIA
(Kak TIATOJIOTMYECKOE TPHUCIOCOOJICHNE), B OCHOBE KOTOPBIX JICKHUT
CHWKECHUE CHUHTE3a TMOJHMENTHIHBIX IIene Oenka ToOMHA (KOTOpBIC
CBSI3BIBAIOT JKEJI€30), BXOJAIIETO0 B CTPYKTypy TremorioomHa A (HbA).
I'emornoOuH — moOKa3zarenb JJIUTENBHOW — aJanTald  4YeloBeKa K
reo(pU3UYECKUM IMapaMeTpam Cpeibl.

Kak HaM wu3BECTHO, T'€OMAarHUTHOE TMOJIE 3€MJIM, BO3MYIICHHOE
COJIHEYHOM aKTHBHOCTBLIO (SICHBIX COJHEYHBIX JHEH 31ech Oonee 300 gHelt B
romy), JEUCTBYET Ha pEryJSTOPHBIE CHUCTEMbl OpraHM3Ma Ha BCEX
MEPaApXUUECKUX YPOBHSX, HAUMHAS C MOJIEKYJISIPHO-KIETOYHOTO.

Uccnenyemass HamMu 007acTh 3aHMMAET TakKe BEAyIIEE MECTO II0
MoKa3zaTelisiM  3a00JIeBa€MOCTH 110 OHKOJIOTHYECKUM  3a00JIEBaHUSIM,
TyOepKyJe3y, XapaKTepHbl BCIBIIMIKH OCTPOW KHIIeuHON wHbeknuu. Pernon
OCTaBaJICSI SHIEMUYECKHM 0YaroM 0C000 OMACHBIX MH(PEKIHUHA KaK dymMa H
xoJepa. JlokazaHo, 9YTO Ha TEPPUTOPUN TEKTOHUIECKUX PA3JIOMOB C OOJBIITUM
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pacmnpoCTpaHEHHEM JIEBOHCKUX OTIOXKEHHN OTMEUAIOTCs BBICOKUE TIOKa3aTeNn
3a00J1IeBa€MOCTH, OCOOCHHO 3JI0Ka4eCTBEHHbIE HOBOOOpa3oBaHus. [lo Hamemy
IPEINOJIOKEHNI0O HE UCKIIOYaeTcss poilb W apxeeB (apxubakrepwuii),
BBI3bIBAIOIINX MEPUOJNYECKUE BCIBILIKA MHPEKIMOHHBIX 3a001eBanuii. Poct
3a00JI€BAEMOCTH OTMEYAETCS TAKKE B OCEHHE-BECEHHU NIEPUO/IBI.

Ha OCHOBaHUU BBIILIEU3JI0KEHHOT 0, Hale HOKEIaHHE:
MEXIUCUUIUIMHAPHOE KOMIUIEKCHOE HCCIIEOBAaHUE HEKOTOPBIX TEPPUTOPHUU
(B HameMm cnyvyae Apano-Kacnuiickuii peruoH), NpUYMHHO-CIEICTBEHHBIX
CBsI3€M KpaeBBIX MATOJIOTMH C MPHUBJICYEHUEM MPO(PHUIBHBIX CIELUAICTOB,
KOppeJSIHs UX ¢ OCOOCHHOCTSMHM PETHOHAIBHBIX T€OPU3NUECKUX U IPYTHX
bakTopoB.

[lo nHameMy MHEHHIO TakoW mOAX0A O€3yClIOBHO TMpUBEN OBl K
COBEpILICHCTBOBAHUIO JWArHOCTUKM, JICUEHUS U MNPOPUIAKTUKH MHOTHX
NaTOJIOTUYECKMX COCTOSIHUM OpraHu3Ma YeJOBeKa, OCOOEHHO KOPEHHOTO
HACEJICHUS C XapaKTEPHBIMU OCOOEHHOCTSIMH B PE3YJIbTATE €0 3BOJIOIUH.
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IKOJIOTHYECKHUE ITPOBJIEMbBI BUOC®EPBI H
OKOJIO3ZEMHOI' O KOCMHYECKOI'O
ITPOCTPAHCTBA

KOCMOOU3INYECKHUE ITPUYNHbBI ABAPUI PAKETHBIX
HOCHUTEJIEN

Heanoe B. B.

Cankr-IlerepOyprekuii @unuan MHCTUTYTa 3eMHOTO MarHeTU3Ma, HOHOC(HEPHI U
pactipoctpanenust paguoBosiH PAH, Poccusi, Cankt-IlerepOypr.
E-mail: sl_iva@mail.ru.

OcymectBieHa mnpoBepka 3(P(HEKTUBHOCTH  CBsA3EH KOCMO(DU3MUECKUX
bakTopoB (KOD) ¢ apapusimu paketHbix Hocutenen (PH). CraTtucrtuueckas
00paboTKa BBIMOJIHEHA JJIsI CIy4aeB aBapuil paKeTHBIX HOCUTENIEH 3a Mepuos
1957-2018 rr. B Poccuu (3204 3amycka, 161 — 3akanuuBanuch aBapusimu — 5.0
%). UccnenoBano Biusinue (a3 JIyHsl Ha MHTEHCUBHOCTD (unciio) aBapuii PH.
MaxkcumanbHoe uwncino aapud PH mnpuxomurcs Ha NEpBYHO W TPETHIO
yetBepTH JlyHsl, MmuaumanbHoe — Ha HJI u IUUI (B 1.8-2.0 pa3a meHsbLie).
Pacnpenenenne uucna aBapuil Mexnay amnoresiMu JIyHbl Ha BBIICJICHHOM
WHTEpBAJIE U3 JABYX DJEMEHTOB KOPOTKONEPUOJANYECKOM HYTallMd HOCUT
MEePEMEKAIONIUICS  XapaKTep, MPU KOTOPOM TMPOSIBISAETCS COBIAJICHUE
AKCTPEMAIBHBIX 3HAUYCHUN 000MX TMoKazaTenei. OTHOIMICHUST MaKCUMaIbHOTO
yucia aBapuil K MUHUManbHOMY 1.5-2.3. [leHTpanbHblii MAKCUMYM COBIAJAET
¢ mnepureeM Jlynel. HMcmonb3ys MeETOJ HaAJOXKEHHUS JIOX, IOJYyYEHO
pacrnpeneneHue ycpenHéHHor 3a 62 roma (1957-2018 rr.) MHTEHCHBHOCTH
agapuii PH B TeueHne roma, KOTOpPOE€ MPAKTUYECKA COBIANAET C
CHHYCOHMJAIbHON orubaroriei, umeroniei nepuoa 45.66 cytok (8 HMUKIOB B
TeueHue roga). HecoBmameHWss Ha HEKOTOPBIX UIUKIAX SKCTPEMAaIbHBIX
3HAYEHUU B IMHAMUKE WHTCHCUBHOCTU aBapuil U €€ oruOaroiieii MoxxeT ObITh
CBSI3aHO C MPUCYTCTBUEM B JAHHBIX HE TOJBKO “KOCMHYECKOro”’, HO H
YyenoBeueckoro  (paktopa, WMEIOIMIETO  OTHOIICHHWE,  HAmpuMmep, K
npeacTapToBoil moaroroBke. [IpoBeneHo ucciaeaoBaHUE BAUSHUS COTHEYHOM
aktuBHOCTH (CA, umcna Boaspa — W) Ha unTeHcuBHOCTH aBapuii PH B
TEUEHHE TOJa Ha BOCXOJAIIEH BETBM, HAa HHTEpBaJ€ MaKCUMyMa, Ha
HUCXOASIIEH BETBU W Ha uHTepBajie MmuHuMmyMma nukiaa CA. CpenHee 4yucio
aBapuii Ha 1-4 wuHTepBanmax coctaBiser 3.3, 6.4 u 6.7, 3.4. BpinonaHeH
MOKBAPTAJIbHBIN aHau3 yucia aBapuil Ha 1, 2 u 3, 4 unrepBanax. [lokazano,
YTO U3MEHEHUS YMCIIa aBapyuil Ha BOCXOASIIEH BETBU U MakcuMyMe 1ukia CA
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U HUCXOJAIIEH BETBH M MHUHUMYyME IMKJA TPOUCXOAST B TpPOTHUBO(A3E.
OnpeneneHa MpuUYMHA 3TUX Pa3Nuuuid U 3Toll AuHaMuKd. C 3TOU MENbIO
MPOBEJICHO COIOCTABIICHUE paclpeaeseHrui yncia aBapul PH ¢ ananorunynsim
pacrnpeneneHueM BpeMeHH mnoiiyokuciienuss yHutuona (BIIOY) Ha Tex xe
untepBanax 1ukia CA. IlokazaHo, 4yTo OOJbLIEH CKOPOCTH pEAKIMU
OKHCIICHHs yHuUTHona (MeHblieMy 3HaueHnio BIIOY) cooTBeTCTBYIOT
MaKCHUMYMBbI YHCJIa aBapui, MEHbIIEH CKOPOCTH PEAKLINHA — MUHUMYMBbI YHCIIA
aBapuid, 4YTO TOBOPUT O BO3MOXXHOCTHM HW3MEHEHHS CKOPOCTH pEeaKUuu
OKHCJIEHHUS Toprodyero B kamepe cropanusi PH, 00ycnoBieHHOro HEeraTuBHBIM
nevicteueM CA, mnpoBomupyroomuM aBaputo. (CTaHOBUTCS  OYEBUAHOU
HeoOxoauMocTh yunuTheiBaTh KO® mpu BeiOOpe Bpemenu u noaroroske PH k
3aIyCKYy.

COSMOPHYSICAL CAUSES OF LAUNCH VEHICLE ACCIDENTS

Ivanov V. V.

St. Petersburg Branch of the Institute of Terrestrial Magnetism, Ionosphere and Radio
Wave Propagation of the Russian Academy of Sciences, Russia, St. Petersburg.
E-mail: sl_iva@mail.ru.

The effectiveness of the links of cosmophysical factors (CPF) with the
accidents of launch vehicles (LLV) has been verified. Statistical processing was
performed for the cases of launch vehicle accidents for the period 1957-2018
in Russia (3204 launches, 161 — ended in accidents — 5.0%). The influence of
the phases of the Moon on the intensity (number) of LV accidents is
investigated. The maximum number of LV accidents falls on the first and third
quarters of the Moon, the minimum — on the NM and FM (1.8-2.0 times less).
The distribution of the number of accidents between the apogees of the Moon
in the selected interval of two elements of short-period nutation is intermittent,
in which the coincidence of the extreme values of both indicators is
manifested. The ratio of the maximum number of accidents to the minimum
1.5-2.3. The central maximum coincides with the perigee of the Moon. Using
the method of superimposing epochs, the distribution of the averaged over 62
years (1957-2018) of the LV accidents intensity during the year was obtained,
which practically coincides with the sinusoidal envelope having a period of
45.66 days (8 cycles during the year). Discrepancies in some cycles of
extreme values in the dynamics of the accidents intensity and its envelope may
be due to the presence in the data not only of the “cosmic”, but also the human
factor related, for example, to pre-launch preparation. The influence of solar
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activity (SA, Wolf numbers — W) on the intensity of LV accidents during the
year on the ascending branch, on the maximum interval, on the descending
branch and on the minimum interval of the SA cycle was studied. The average
number of accidents on the 1-4 intervals is 3.3, 6.4 and 6.7, 3.4. Quarterly
analysis of the accidents number on the 1, 2 and 3, 4 intervals was performed.
It 1s shown that changes in the number of accidents on the ascending branch
and the maximum of the SA cycle and the descending branch and the
minimum of the cycle occurs in the opposite phase. The reason for these
differences and this dynamics is determined. For this purpose, the distributions
of the LV accidents number was been compared with a similar distribution of
the time of unithiol semi-oxidation (TSOU) at the same intervals of the SA
cycle. It is shown that maximums of the accidents number correspond to a
higher rate of the unithiol oxidation reaction (a lower value of the TSOU), and
minimums of the accidents number correspond to a lower reaction rate, which
indicates the possibility of changing the rate of the fuel oxidation reaction in
the combustion chamber of the LV due to the negative effect of the SA
provoking an accident. It becomes obvious the necessary to take into account
the CPF when choosing the time and preparing the LV for launching.
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TYHI'YCCKASA KATACTPO®A: POJIb KOCMOCA

Pemerom A. I10.

MI'V umenu M.B.Jlomonocosa, Poccus
e-mail: aretejum @ yandex.ru

TyHrycckast karactpoda, mpousomenmas 115 ner Haszan, mocraBuia
nepes HayKoil mpoOsieMy IpUYMH, KOTOpas 10 CUX NOp He peuleHa. Jleno B
TOM, YTO BCE MPEIJIOKEHHBIE THUIIOTE3bl HE OTPaXkarOT BCIO COBOKYIIHOCThb
($akTOB, CBUACTENBCTBYIOIIUX O TOSABICHUU MpenBecTHUKOB CoOBITHSA, O
pa3zHoO0pa3uu JETEBIIUX TEJ, a TAKXKE O CYIIECTBOBAHWN MHOXECTBA CIIEI0B
pazpyuienust Ha Tepputopun Cubupu. s mpeogoaeHus] METOA0IOTHIECKIX
TPYAHOCTEN NpenIaraercsl pacllMpUTb PaMKW HMCCIEIOBAHHUS M IMEPEUTH K
BBISICHEHHIO YCIIOBUH TOTO, 4TO TyHryccKkuil (eHOMEH BO3HHMK B JaHHOE
BpEMS U B JAHHOM MECTE.

Onuuentp B3pbiBa Ha IloakameHHoil TyHrycke, Kak YCTaHOBJIEHO
aBTOPOM, PacClOJIOXKEH B IJIOOAJBHOM JHEPreTUYECKOM Y3J€, 00pa3yeMbIM
IIEPECECUCHUEM MPOEKIMM BHEUIHETO Clod  siApa 3eMJIM  Ha 3EMHYIO
noBepxHocTh (y 60-61° c¢. 1m.) ¥ JAUHAMUYHOM TpaHUIBI MEXKIY
KontunentanbpiMm 1 OxeaHckuM monymapusiMu 3emiu (okono 101-102°
B.J.), TJ€ IPOTEKAeT NPOLECC IMEPUOAMYECKOrO BBIJCICHHS II0 KaHaJIaM
NAJIEOBYJIKAHOB TIyOMHHBIX HEHTPOHOB, NMPEBPAILAIOLIMXCS B ra3 BOJOPOL.
[TonoxeHnue 3TOro odara OINPENENSIET €ro BBICOKYIO YYBCTBUTEIBHOCTH K
BHEILIHUM BO3MYILIEHUSM.

1908 1. OTHOCMUTCS K €AMHCTBEHHOMY M3BECTHOMY MOMEHTY
MacITabHBIX KOJEOAHWI B CKOPOCTH BpAIIEHUS 3€MJIM, KOTJa MOCJE PE3KOTo
3aMe[UIeHus €€ JBWKEHHUS HACTYNWIO HEOObIYHOE MPOJOJIKUTEIBHOE
YCKOpEHHE. DJTa aHOMajusl CTajla PEe3yJbTaTOM 3HAYUTENbHBIX W3MEHEHUU
Maccel M 00bEMa momymapuii npu apeiide sapa 3emum kK CeBepHOMY
reorpa)uyecKomMy HOJIIOCy.

Ha noaroroky TyHrycckoil karacTpo(bl yKa3plBatOT U3MEHEHUS YMCIA
HAYaBIIMXCS W3BEPKEHUHM  BYJIKAHOB, BBIOPOCHI  KOTOPBIX JOCTHUIJIU
MaKCUMaJIbHOro KonudectBa B 1907 r. PocT HampsikeHWii B 3€MHOUM KOpe
IIPOCIIEKUBACTCA 10 CTATUCTUKE 3€MJICTPSICEHUN M HA4aBIIMXCS W3BEPIKCHUU
BynkaHoB B CesepHoM u IOxnoM mnosymapusax. Yac, neHp u  Mecsn
TyHrycckoro  (eHOMEHa  COOTBETCTBYIOT ~ MHOTOJIETHUM  aHOMAaJHUSM
BYJIKAHUYECKOU U CEUCMUYECKON aKTUBHOCTH.

MoXHO TOBOPUTH Takke O HeciaydaHocTH BpeMeHu CoObITHS B
MmaciirTabax OJMKHEero kocMoca. Bapmanmu ckopoctu apeiida sapa 3emiu
oOycnoBiensl nepeMenieHreM CoHIIa OTHOCUTEIHHO OapUIIeHTpa MIaHEeTHON
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cuctembl. TorukoM it KatacTpodbl MOCITYXHJI TEpexoa OT YJaJeHUs B
I0’)KHOM HaIlpaBJIEHUM K COJMKEHHUIO ¢ OapUIIEHTPOM B cepenuHe 179-1eTHero
nukia (1811-1990 rr.).

[TonHeii yuér ¢akToB NPUBOAUT K BBIBOJAY O BHE3AIIHOM pOCTE
MJIOTHOCTH TIOTOKAa HEHUTPOHOB OT sjipa IjIaHeThl B KaHajie KynMKOBCKOTo
najeoByJIKaHa, UX MPEBpaIeHUs] B Maccy BOJOPOJia ¢ YBEIMYCHHUEM O0BEMA
BEILIECTBA B TPWJUIMOH pa3 MpPH BBIXOJIE M3 KpaTepa U BOSHUKHOBEHHUSI TOCIIE
B3pPbIBAa KOJIBIIEBBIX BOJTHOOOpPA3HBIX Aedopmariuii 3eMHOW KOpPHI B pagnyce
COTEH KWJIOMETPOB. AJIEKBAaTHOCTh ATOUN UAEHU JOKA3bIBAETCA MPEIBUACHUEM U
OOHapy)KEHHEM HEW3BECTHBIX paHEe SBJICHUN, KOTOpPHIE CBS3aHBI C
OKHCIICHHUEM BOJOPO/IA.

THE TUNGUSKA DISASTER: THE SPACE ROLE

Retejum A. Yu.

Lomonosov Moscow State University, Russia
e-mail: aretejum @ yandex.ru

The Tunguska catastrophe, which occurred 115 years ago, posed the
problem of causes to science, which has not yet been solved. The fact is that
all the proposed hypotheses do not reflect the totality of facts indicating the
appearance of harbingers of the Event, the variety of flying bodies, as well as
the existence of many traces of destruction on the territory of Siberia. In order
to overcome methodological difficulties, it is proposed to expand the scope of
the study and proceed to clarify the conditions that the Tunguska phenomenon
arose at a given time and in a given place.

The epicenter of the explosion on the Podkamennaya Tunguska, as
established by the author, is located in a global energy knot formed by the
intersection of the projection of the outer layer of the Earth's core on the
Earth's surface (at 60-61° N) and the dynamic boundary between the
Continental and Oceanic hemispheres of the Earth (at 101-102° E), where the
process of periodic separation of deep paleovolcanoes through channels takes
place neutrons that turn into hydrogen gas. The position of this focus
determines its high sensitivity to external disturbances.

1908 refers to the only known moment of large-scale fluctuations in the
speed of rotation of the Earth, when, after a sharp slowdown in its movement,
an unusual prolonged acceleration occurred. This anomaly was the result of
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significant changes in the mass and volume of the hemispheres during the drift
of the Earth's core to the North Geographical Pole.

The preparation of the Tunguska catastrophe is indicated by changes in
the number of volcanic eruptions that began, the emissions of which reached
their maximum number in 1907. The growth of stresses in the Earth's crust can
be traced according to the statistics of earthquakes and volcanic eruptions in
the Northern and Southern hemispheres. The hour, day and month of the
Tunguska phenomenon correspond to long-term anomalies of volcanic and
seismic activity.

We can also talk about the non-randomness of the time of the Event on
the scale of near space. Variations in the rate of drift of the Earth's core are
caused by the movement of the Sun relative to the barycenter of the planetary
system. The impetus for the catastrophe was the transition from moving away
in a southerly direction to approaching the barycenter in the middle of the 179-
year cycle (1811-1990).

A full account of the facts leads to the conclusion about a sudden
increase in the density of the neutron flux from the planet's core in the
Kulikovo paleovolcano channel, their transformation into a mass of hydrogen
with an increase in the volume of matter by a trillion times when exiting the
crater and the occurrence after the explosion of annular wave-like
deformations of the Earth's crust within a radius of hundreds of kilometers.
The adequacy of this idea is proved by the foresight and detection of
previously unknown phenomena that are associated with the oxidation of
hydrogen.
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ITPOABJIEHUS 'TEOMATI'HUTHBIX BYPb B BAPUALIUAX
MMOTOKA TAMMA-KBAHTOB IIPUBEMHOM ATMOC®EPHI

Canuxoe H. M., llax I'. /I., Hypakwvinoe C. M.

HNuctutyT nonocdepsl, ASpOKOCMUYECKOTO KOMUTETa MUHHCTEPCTBA UG POBOTO
pa3BUTHS, MHHOBAIUI U a3POKOCMHUYECKON MPOMBIIIIICHHOCTH, T.AnMaThl, PecrryOnmka
Kazaxcran
e-mail: N1_Nazyf@mail.ru

N3BecTHO, 4TO reOMarHuTHbIE OypH BIMAIOT HAa KacKaJHbBIE MPOIECCHI
obpazoBanmsi B arMocdepe 3eMIM BTOPUYHOTO KOCMHUYECKOTO TaMMma-
U3ITydeHHUs] U KoJieOaHUsl raMMa-M3JIydeHHs B Tpu3eMHON atmocdepe. B
HACTOSIIeW paboTe (QUIyKTyallud WHTEHCHMBHOCTH IIOTOKAa TaMMa-KBaHTOB
paccMaTpUBAIOTCS B CBSI3M C TE€OMArHUTHOM AKTUBHOCTBIO M CE30HHOMU
putmukoi. [IpuBeneHbl qaHHBIC BIUSHUS CPEIHUX U CUIILHBIX T€OMarHUTHBIX
Oypp Ha BapuWalMk TOTOKA TaMMa-KBAaHTOB B TPHU3EMHON aTmocdepe.
HenpepbIBHBIE MOHUTOPUHT BapHalldii WHTEHCUBHOCTU IIOTOKA TraMMa-
KBAHTOB BBITIOJIHEH Ha BRICOKOTOPHOM HAYYHOW CTaHIIMU KOCMHUUYECKHUX JIydeH
«KocmocTtanumsi» Ha BbicoTe 3340 M Han ypoBHeM Mops (N43.04361
E76.94139). JlaHHbIE T€OMarHiTHONM aKTUBHOCTH B3STHl ¢ caiita (ionos.kz)
MarHuTHOW  oOcepBaToOpuu Nuctutyra  MoHOChEpsI (r.Anmartsl).
NHTEeHCUBHOCTh  MOTOKAa  T'aMMa-KBAaHTOB  HU3MEPSJIM € TMOMOIIBIO
CHUUHTWUIAIIMOHHOTO JIETEKTOpa, OCHOBOM KOTOpOTro siBisiercs kpuctain Nal
nuametpom 150 mm. KamuOGpoBka neTexkTopa MNpPOBOAMIACH C IMOMOIIBIO
ATaNOHHBIX UCTOYHUKOB Am-241 (Ey=60 x3B) u Cs-137 (Ey=660 k3B).

Bo Bpems cpennux (G2) m cunbHbiX (G3) reoMarHUTHBIX Oyph HAMU
3apErUCTPUPOBAHBI BCIJIECKM WHTCHCHUBHOCTH U HapylieHUs (POHOBBIX
bayKTyanuii TOTOKa TaMMa-KBAaHTOB, BBIPAKEHHOCTh W HAIPABICHHOCTH
KOTOPBIX 3aBHCElIa OT YPOBHS BO3MYIIEHHOCTH T€OMAarHUTHOTO MOJIA.
[IponpomxkuTenbHOCTh  A(PGHEKTOB  COOTBETCTBOBANA  MPOJOJDKUTEIBHOCTH
reOMarHuTHON Oypu. M3MeHeHHs WHTEHCHBHOCTH IIOTOKA T'aMMa-KBaHTOB
Pa3IMYaIUCh HE TOJBKO MO aMIUIUTY/IE U MPOJAOIKUTEILHOCTH OTKJIMKA, HO U
10 BPEMEHU BO3HHWKHOBEHMSI OTHOCUTEIIPHO Hauajia MarHuTHOM Oypu. MeHee
BBIpQKEHHAsl PEAKIMS WJIM TOJBKO CJIadble BCIUIECKM WHTEHCUBHOCTH C
AJIEMEHTaMH JECHHXPOHMU3AIMU (POHOBBIX KoJICOAaHWM HAOIIOJAIUCh TpH
c1a00¥ MarHUTHOM OYpH U B YCJIOBUSAX BO3MYIIIEHHON MarHuTOC(hepHhI.

[Ipocnexkena ce3oHHass pPUTMUKA BapualMii MOTOKA T'aMMa-KBAaHTOB.
VY CTaHOBIEHO, YTO HAMMEHBIIINE CPEHECYTOYHBbIE 3HAYEHHUS MOTOKA raMmma-
KBAaHTOB MPUXOJATCS HA 3UMHUE MECSIbl, MAKCUMAJIbHbIE — Ha JeTHue. B

100



XV MexpayHapoaHas KpbiMckasi kKoHdepeHuus “KOCMOC U BUOCPEPA”, 2023
XV International Crimean Conference “COSMOS AND BIOSPHERE”, 2023

CE30HHBIX BapHaIlUAX IOTOKAa raMMa-KBAaHTOB BBIJECJIECHBI JIBA OCHOBHBIX
nepuoJia — MUHUMYM B 3UMHHM M MaKCUMyM B JIeTHHE mepuojsl. [logo0HbIe
TpPEeH/Ibl HAOIIOAAIOTCS U B CE30HHBIX BapUallUsIX FT€OMArHUTHOTO TOJIA.

3aperucTpupoBaHbl OTUYETIUBBIEC TPOSBIICHUSI TEOMAarHUTHBIX OYpPh YPOBHSI
G2 u G3 B Bapuanusx MOTOKa raMMa-KBaHTOB MTPU3EMHON aTMOC(EPHI.

MANIFESTATIONS OF GEOMAGNETIC STORMS IN VARIATIONS
OF THE GAMMA-RAY IN THE NEAR SURFACE ATMOSPHERE

Salikhov N. M., Pak G. D., Nurakynov S. M.

Institute of Ionosphere, Aerospace Committee of the Ministry of Digital Development,
Innovation and Aerospace Industry, Almaty, Republic of Kazakhstan
e-mail: N1_Nazyf@mail.ru

Geomagnetic storms are known to influence cascading processes in the
Earth’s atmosphere and fluctuations of gamma radiation in the near-surface
atmosphere. In this paper, fluctuations of the gamma-quanta flux in the near-
surface atmosphere are considered in connection with geomagnetic activity
and seasonal rhythms. Data to the influence of the moderate and strong storms
on the variation of gamma-quanta flux in the near-surface atmosphere are
presented. Continuous monitoring of gamma radiation is performed at the
high-altitude scientific station of cosmic rays «Kosmostantiya» at an altitude
of 3340 m above sea level (N43.04361 E76.94139). Data of geomagnetic
activity 1s taken from the site (ionos. kz) of the magnetic observatory of the
Institute of ionosphere (Almaty). For monitoring the gamma radiation in the
surrounding environment, scintillation detector is used, the sensitive part of
which consists of an inorganic Nal (TI) crystal 150 mm in diameter. The
detector was calibrated using reference sources Am-241 (Ey=60 keV) and Cs-
137 (Ey=660 keV). During the moderate (G2) and strong (G3) storms, bursts
of intensity and disturbances of background gamma-quanta flux were
recorded, the severity and direction of which depended on the level of
perturbation of the geomagnetic field. Duration of the effects corresponded to
the duration of geomagnetic storm. Changes of the gamma radiation differed
not only in amplitude and duration of the response, but also in timing of
occurrence relative to the beginning of the magnetic storm. A less pronounced
reaction or only weak bursts of intensity with elements of desynchronization
of background gamma-quanta flux were observed during a weak magnetic
storm as under conditions of a disturbed magnetosphere.
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The seasonal rhythms of gamma-quanta flux variations are traced. The
lowest daily average values of gamma radiation were found to be in the winter
months and the highest — in the summer. In the seasonal variations of the
background gamma radiation, two main periods are distinguished — a
minimum in winter and a maximum in summer. Similar trends are also
observed in the seasonal variations of the geomagnetic field.

Distinct manifestations of G2 and G3 level geomagnetic storms were
registered in variations of the gamma-quanta flux of the near-surface atmosphere.

This research was funded by the Ministry of Education and Science of the
Republic of Kazakhstan, grant number AP09260262 «Monitoring and
research of geosphere interactions in the lithosphere-atmosphere-ionosphere
system in geodynamically active regions».
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9KOJIOTMYECKUHA ®PUTOMOHUTOPHUHT B JOHBACCE B
KOHTEKCTE YYEHUA B.A. BEPHA/ICKOI'O O )KUBOM
BEHIECTBE

Caghonoe A. U.

OI'bOY BO «JloHeukuii rocy1apCTBEHHbIA YHUBEPCUTET»,
Hownenk, [lonenkas Haponnas Pecniy6inka, Poccust
e-mail: andrey_safonov@mail.ru

B ocHOBY peanuzyemoro Ha cerofHs 3K0J0THYECKOro (PUTOMOHUTOPUHTA
B JloHOacce mosoxkeHbl acnekTol u3 ydeHus B.M. BepHanckoro o GpyHKumsx
KUBOTO BenlecTBa. Mcnoiab30BaHUe YHUKAIbHBIX CBOMCTB OTHEIbHBIX BUOB
pacTeHuH M HUX COOOIIEeCTB JUIsl MOMy4YeHUuss MHGOpPMAIMK O COCTOSHUU
OPUPOAHBIX CpEJ SABISETCS BAXKHOU 3a7aueil. ITO aKTyaJIbHO TaK)Xe U B CBS3U
C JIOJITOCPOYHBIM BOEHHBIM KOH(JIMKTOM Ha Tepputopun lleHTpanbHOro
Honbacca. [lertanbHble OaHHBIE O CTPYKTYpe W (DYHKIMSX pacTeHHid B
YCIIOBUSIX TEOXUMHUYECKOTO KOHTPACTA MO3BOJISIOT U3y4YaTh U PEKOMEHI0BATh
JUTSL KOHTPOJISI CIIEAYIOIUE TMPOIIECChl B pETHOHE:

— OMOTeHHas MUTpaIUs aTOMOB Ha MMPUMEPE TEXHO(DUIBHBIX 3JIEMEHTOB,

—  (uropexkynabTHBAIMOHHbIE  PabOTBl B  TpaHC(HOPMHPOBAHHBIX
IKOCHCTEMAX,

—  CKOpPOCTh  CYKLECCHMHl  JJii  BOCCTAHOBJICHUS  HApYyIIEHHBIX
MECTOOOUTAHHUIA,

— nipeoOpazoBaHue ypOaHW3UPOBAHHBIX JIaHAIA(TOB,

— CO37IaHUE PEKPEALMOHHBIX TEPPUTOPUIN B HAPYILIEHHBIX SKOTOMAX,

— NoJly4eHHe UH(POPMALIUU JTsl SKCIIEPTU3bI MPUPOJIHBIX CPE.

KoHcratupyercst BCIOJHOCTH (ITOBCEMECTHOCTH) JKM3HU MPU HAIWYUU
MHUKpPOOOIIEHO30B, CIIOP MXOB W TOJIOCEMEHHBIX PACTEHHUM K€ B CaMBbIX
OKCTPEMAJIBHBIX YCJIOBHSX TOPSIIUX TEPPUKOHOB, TMOCIE TEPMHUUYECKUX
B3pbIBOB,  Ha  HCTOYHUKAX  BBIOPOCOB  3arpsi3HSIONIMX  BEIIECTB
MeTalmyprudeckux — npeanpusatuid. C  HW3MEHEHHEM  T'e€OXUMHYECKHX
apamMeTpoB Cpeabl CYIIECTBEHHBIM 00pa3oM TpaHCPOPMHUPYETCS CIIOCO0
pealn3anyy )KM3HEHHOM CTpaTern Ha YPOBHE OTAENbHON 0COOH U CTpaTeruu
BbDKMBAaHUS Buja B 1enoM. [Ipu ¢hopMupoBaHMM YCTOMUMBBIX MOMYJSALUANA K
dakTopam cTpecca yCKOpSeTcs MpOoIecc THOpUIM3ai U BUI000pa30BaHNUS.

Texnomnorus WCITOJTH30BaAHUS pacTeHui IS IPOBEICHHUS
MHOTO(QYHKIIMOHAJILHOM  OLIEHKM KauecTBa cpeabl [1-3] cBsizana ¢
KOHLIEHTPAllMOHHOW,  cpepooOpasyromeid M,  Kak  CIENCTBHE,  —
nHpopMarmoHHOM GyHKIMAMU Orochepsl.

Jlureparypa
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1. Safonov A. Ecological scales of indicator plants in an industrial region // BIO Web
Conf., 2022, Vol. 43. https://doi.org/10.1051/bioconf/20224303002

2. CadponoB A.N. AnHomaiiuum -SMOPHOHAIBHBIX CTPYKTYpP pacTEHUU-WHIUKATOPOB
Houbacca // PasnooOpasme pacturenpbHoro wmupa, 2022, Ne 3(14), C. 5-18.
https://doi.org/10.22281/2686-9713-2022-3-5-18

3. AspammoBa T.B., CadonoB A.M. Dxonormyeckue pazpadbotku B Jlonbacce:
oubnuorpaduyeckuii yu€r U momynaspusalus HaydHbIX HccienoBanuid // Hayuneie n

texuudyeckue oudmmorexu, 2023. Ne 3, C. 30-42. https://doi.org/10.33186/1027-3689-
2023-3-30-42

ECOLOGICAL PHYTOMONITORING IN DONBASS IN THE
CONTEXT OF V. 1. VERNADSKY’S CONCEPT OF LIVING
SUBSTANCE

Safonov A. L.

Donetsk State University, Donetsk, Donetsk People's Republic, Russia
e-mail: andrey_safonov@mail.ru

The environmental phytomonitoring currently implemented in the
Donbass is based on aspects from V.I. Vernadsky’s concept of the functions of
living matter. Using the unique properties of individual plant species and their
communities to obtain information about the state of the environment is an
important task. This is also relevant in connection with the long-term military
conflict in the Central Donbass.Detailed data on the structure and functions of
plants under conditions of geochemical contrast make it possible to study and
recommend the following processes in the region for control:

— biogenic migration of atoms on the example of technophilic elements,

— phytoremediation work in transformed ecosystems,

— the rate of successions to restore disturbed habitats,

— transformation of urbanized landscapes,

— creation of recreational areas in disturbed ecotopes,

— obtaining information for of natural environments examination.

The ubiquity of life is stated in the presence of microbiocenoses, spores
of mosses and gymnosperms, even in the most extreme conditions of burning
slagheaps, after thermal explosions, at the sources of emissions of pollutants
from metallurgical enterprises. With the change in the geochemical parameters
of the environment, the way of implementing the life strategy at the level of an
individual and the survival strategy of the species as a whole is significantly
transformed. With the formation of resistant populations to additional stress
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factors, the process of hybridization and speciation is accelerated. The
technology of using plants to conduct a multifunctional assessment of the
quality of the environment [1-3] is associated with the concentration,
environment-forming and, as a result, informational functions of the
biosphere.
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THE ENIGMA OF INCREASE OF COHERENCE IN WATER WITH
VERY LOW SIGNALS IN THE AYUSH AND MODERN MEDICINE

Madan Thangavelu, Albina Pisani, Allan Widom, Vincenzo I. Valenzi

https://www.cimb.me/dipartimenti.html

In the Indian medical tradition experiences with Chakra, and other
AYUSH treatments (the latest being Dr. Deep Singh's Nadi Water activation),
have revealed some interesting changes in some psychosomatic disorders such
as insomnia, panic attacks etc.

The mechanism of action of such fine and weak signals acting on the
chakras, Nadi and water could be connected with a coherent activation of the
systems and on the water.

We have treated many anxiety states and panic attacks, increasing
performance and well-being in professional artists, leaders, sportsmen and
people with critical illnesses.

Measurements with EAV on meridians (energetic channels similar to the
Nadis) show a 20/40% change in resistance in Ohms on the skin with
correlated increase of the currents, of the electric power that seems to have a
key role in the functions of the treated organs and systems as showed below.

SEP variations on subjects with chronic
constipation in hydropinic treatment
with molecular signaling of water

A. Pisani, V.I.Valenzi, M.C. Lucchettg M. Grassi, A. Serio, PAvino, M.V. Russo,
A. Fraioli

VII International Conference “Cosmos and Biosphere”, 1 -6 October 2007,
Sudak , Crimea
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Other measurements have been carried out with APEC on the electrical
variations in response to modifications of the Chakras on the skin and others
will be carried out in activated water SEE IN COMMUNICATION TO
cohernece 2023 "New theoretical and experimental development about some
peculiar water properties" M.Scalia, M. Sperini, F. Pulcini, A. Fantauzzi, L.
Uhl, A. Pisani, M. Santilli CIRPS (Interuniversity Research Centre for
Sustainable Development), Sapienza University of Rome
http://www.cirps.it/sez-bem/

It will be possible to test all the BAS (Active Biological Substances) to
evaluate the coherent or incoherent interaction and evaluate the
BIOCOMPATIBILITY of the BAS.

Some clinical cases and theoretical basis of these phenomena will be
discussed .
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POJIb BOJIbI B BO3JIEMICTBUHU CJABBIX KOMBUHUPOBAHHBIX
MATHUTHBIX ITOJIEM HA PECIIMPATOPHBIN B3PhHIB
HEUTPO®UJIOB

Hoeukoe B.B., Aonokoea E.B., @ecenxo E.E.

Nucturyr 6nodusuxu kinetku PAH — o6ocobnennoe noapasaenenue OULL
«[TymuHCKM HayYHBIN LHEHTP OMOIOTUYECKUX
uccienoBannii PAH», [Tymuno, MockoBckoit obmactu, Poccust
E-mail: docmag@mail.ru

Ha pa3znuuyHblx MoOAENsX MNPOAEMOHCTPUPOBAHbI SPKO BBIPAKEHHBIE
3 (}EKTHI ITEKTPOMATHUTHBIX TOJIEH MUKPOBOJIHOBOTO JWAla3oHa 4acToT, a
TaKK€ CJIa0bIX H OYeHb CJHA0BIX KOMOWHHUPOBAHHBIX KOJUTMHEAPHBIX
MarauTHbIX nosier (KMII) co cratnueckor M mepeMEHHOM COCTaBJISIOIIMMHU
nopsiika MUKpo- U HaHoTecna [1]. OmHoOM U3 Takux MoOJeneH, KoTopasi, Kak
OBIJIO TOKa3aHO paHee, YyBCTBUTEIbHA K W3MEHEHHUSM TIapamMeTpOB
NPUJIOKEHHBIX MArHUTHBIX TOJI€H, SABJISIETCS PECHUPATOPHBIA  B3pbIB
HertpodunoB [2, 3]. Mcnonp3ys aHamu3 XEMUJIIOMUHECIICHIIMU KIETOK C
YCWICHHEM JIOMUHONA, Mbl u3yuuiu sddextet KMII, npu Bo3aeiicTBuun
HEIMOCPEJICTBEHHO Ha CYCIIEH3MU HEHUTPO(HUIIOB M, KOCBEHHO, Y€pe3 BOJHBIC
pactBopsl [4, S5]. g SKCHEPUMEHTAIBHOTO CO3JaHUS OJHOPOJHOTO
crangaptHoro ciadboro KMII ¢ mocTosiHHO# cOCTaBIAIONIE MArHUTHOTO MOJIS
60 mxTn m mepemeHHol cocrtaBisromed MarHuTHoro moyist 100 HTa bl
pa3zpaboTaii yCTPOMCTBO HHIYKUMUU SKPAHUPOBAHHOTO MATHUTHOTO TMOJIS.
KMII, mnpumeHeHHbIE HEMOCPEACTBEHHO K HeWTpodumam, yBETUUUIU
BbIpa0OTKY akTuUBHBIX (opm kuciopoga (ADPK) Oonee uem Ha 36%.
BoipakenHslil ctumynupyromuil 3QgextT Habmogancs Mmpu HUCIOJIb30BaHUN
CUTHAJIOB, BKJIOYarOIMX dYactoTy 12,6 ', COOTBETCTBYIOILIYID YacTOTE
MOHHO-UMKIOTpOHHOro  pe3oHanca (ICR)  ruzppaTtupoBaHHOro  MOHa
TUJIPOKCOHUSA (HoO4"). AHaJIOTHYHO NpSIMOMY BO3/IE€HICTBHIO,
npeaBapurenbHas  obpabotka KMII  oOpasna Bojabl, BIIOCIEICTBUU
N00aBJIIEHHOTO K CYCIEH3UM HEUTpouiioB, yBenuuuBana npoaykiuio ADK
Ha 66%. Dddext npeasaputenprHoit oOpadotku KMII coxpansiics mocie
CepUM pa3BeJICHUM M MEXaHUYeCKOW 0oOpabOTKH, HO MCYe3all B «MAarHUTHOM
BaKyyMe» WM 0€3 MEXaHUYECKOTrO BO3/ICUCTBHUS.
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THE ROLE OF WATER IN THE EFFECT OF WEAK COMBINED
MAGNETIC FIELDS ON RESPIRATORY BURST IN NEUTROPHIL

Novikov V.V., Yablokova E.V., Fesenko E.E.

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

Various models have been used to demonstrate the pronounced effects of
the microwave frequency range electromagnetic fields, as well as weak and
very weak combined collinear magnetic fields (CMF) with static and variable
components in the order of micro- and nano-tesla [1]. One of such models,
previously shown to be sensitive to variations in the parameters of applied
magnetic fields, is the neutrophil respiratory burst [2, 3]. Using luminol-
enhanced cell chemiluminescence assay, we studied the effects of the CMF
exerted directly on neutrophil suspensions and, indirectly, through aqueous
solutions [4, 5]. To experimentally create a uniform standard weak CMF with
60 UT static and 100 nT alternating magnetic field components, we engineered
a shielded magnetic field induction device. CMF applied directly to
neutrophils enhanced reactive oxygen species (ROS) production by more than
36%. The pronounced stimulating effect was observed when using the signals
that included the frequency of 12.6 Hz that corresponds to the ion cyclotron
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resonance (ICR) frequency of the hydrated hydronium ion (HyO,"). Similarly,
to direct exposure, CMF pre-treatment of a water sample subsequently added
to the neutrophil suspension increased ROS production by 66%. The effect of
CMF pre-treatment was retained after a series of dilutions and mechanical
treatment but disappeared in “magnetic vacuum” or without mechanical
influence. Therefore, weak and super weak magnetic fields may indirectly, via
water, activate ROS production by neutrophils, provided that frequency of
super weak component of collinear field corresponds to the ICR frequency of
the hydrated hydronium ion.
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Cumdepomnons, Pecriydbnuka Kpeim, Poccus,
e-mail: gabroleg@mail.ru
2 Hanmonanwnas umxenepHast akanemus Pecriyonuku Kazaxcran, Anmatsel, Kazaxcras, e-
mail: esenych@yandex.ru

Konnenmus B.U. Bepuaackoro B HacTosiiee BpeMsi IpHoOpeTaeT HOBBIN
UMIYJIbC Pa3BUTHS B CBSI3U C TEM, YTO OOBEKTHUBHO CKIIAJBIBACTCS HOBAs
HoOc(epHas peanbHOCTh - HH(HOPMALMOHHO-KOMMYHHUKATHUBHAS Cpefa.

Tpaguumonno ¢usnka ompezenseTcss Kak Hayka o Haubosiee oOmIMX
3aKOHaX NPUPOABI, O MaTepuu, €€ CTPYKType, ABIXKEHUH U Tpolieccax ee
tpanchopmarmu. [Ipeqmernas o06xacte GU3UKK HA MPOTSHKEHUU €€ UCTOPUH
IOCTOSIHHO ~ pacIIMpsilach OT BEHIeCTBa K PasiIUYHBIM MOJAM. OTO
CBUJIETENILCTBYET, YTO BCe OoJiee IIyOOKHEe HCCIeIOBaHMs, OCHOBAaHHBIE Ha
HOBBIX  METOJOJIOTMYECKUX  MOAXOJaX M  MPHUHLIUIAX, OTKPHIBAIOT
HEepCHEeKTUBBI Oojiee rIyOOKOro M3ydeHus MaTepuanbHOro mupa. Hapsny c
KJIACCMYECKUMH (opMaMH CYLIECTBOBAHMS MAaT€pUU B HACTOSILEE BpEMs
MOXHO TOBOpPUTH eme 00 omHod ee d¢opmMe — HWHPOPMAIMOHHO-
KOMMYHHMKaTHUBHOW cpeae. OTta (opma CyIIECTBOBAHHUS MaTepUu HMEET
JBOMCTBEHHYIO IPUPOY, TaK Kak €10 o0janaeT cama uHpopmarus.

«CrnoxxHoil» cucTeMa CTaHOBUTCS TOTJa, KOTJa OHa MpHOOpeTaeT
CIOCOOHOCTh TiepepabarbiBaTh HWHGOPMANHIO. JTa CIHOCOOHOCTH MOXKET
dopmupoBatbcs  myTeMm, Hampumep, (asoBoro mepexoma. Ilpupona
OpPEACTAaBIsIeT  MHOXECTBO  TakUX  MHpuMepoB. [l  ycraHOBIEHHS
3aKOHOMEpPHOCTEH,  OTPaXaIOIIUX  MOBEJEHHE  CIOKHOM  CHUCTEMBI,
paccMaTpuBaeMOM KaK CaMOCTOSITENIbHOE IIeJI0e, XapaKTepUCTHKH e
3JIEMEHTOB SIBJISIFOTCS BTOPUYHBIMH. Ha mepBbIii TU1aH BBIXOJUT apXUTEKTypa
CBsI3el MEXIY DJIEMEHTaMU U MeXaHU3M ee 3Botolnu. Pusnka (Wim mupe —
TEOpHs) CIIOKHBIX CHUCTEM CHHMAeT CIeAyloliue MpoOIeMbl: €IHHOTO
ONMMCAaHUS CYIIHOCTEH pa3HOW mnpupoasl (huU3nueckol, MCUXUYECKOH,
COLIMANIBHOM); €JUHOr0 (OPMAIM30BAHHOTO OMHCAaHUS BCErO CIEKTpa
SABJIEHUN MHKpPO-, MAaKpO- U METraMupa; JE3WHTErpalil HayKd KakK CHCTEMbI
00BEKTUBHOTO 3HAHUSI.
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Mo>xHO BBIIBUHYTb THUIIOTE3Y, YTO TCOPHA CIOXKHBIX CHCTEM MOKCT
CHATDH HpO6JICMy ACBUHTCIpallid HAYKH WM CTaTb OCHOBOM AJsT TIOCTPOCHM A
HCJ’IOCTHOﬁ KapTHUHBI MHpPaA.

NOOSPHERIC REALITY AS A SUBJECT AREA OF
INVESTIGATION OF THE THEORY OF COMPLEX SYSTEMS

Gabrielyan O.", Suleimenov 1.

'viL Vernadsky Crimean Federal University, Simferopol, Russia
e-mail: gabroleg@mail.ru
* Almaty University of Power Engineering and Telecommunications, Almaty,
Kazahstan, e-mail: esenych@yandex.ru

The concept of V.I. Vernadsky is currently acquiring a new impetus for
development due to the fact that a new noospheric reality is being objectively
formed. It is the info-communication environment. Traditionally, physics is
defined as the science of the most general laws of nature and of matter. The
subject area of physics throughout its history has constantly expanded from
matter to various fields. This indicates that more in-depth studies based on
new methodological approaches and principles open up prospects for a deeper
study of the material world. Along with the classical forms of the existence of
matter, at the present time we can talk about one more of its forms - the info-
communication environment.

A system becomes "complex" when it acquires the ability to process
information. To establish patterns that reflect the behavior of a complex
system, considered as an independent whole, the characteristics of its elements
are secondary. The architecture of connections between elements and the
mechanism of its evolution come to the fore.

Physics or more broadly - theory of complex systems removes the
following problems: a single description of entities of different nature
(physical, mental, social); a single formalized description of the entire
spectrum of phenomena of the micro-, macro- and mega-world; disintegration
of science as a system of objective knowledge.

112



XV MexpayHapoaHas KpbiMckasi kKoHdepeHuus “KOCMOC U BUOCPEPA”, 2023
XV International Crimean Conference “COSMOS AND BIOSPHERE”, 2023

HNEPUOINYHOCTH B NPOUECCE KOJIOHU3AIINH
B IPEBHEU I'PEIIUU U UX CBA3b
C COJIHEYHBIMHA U KIMMATUYECKUMH HUKJIAMUA

3names b. C.

KoponeBckoe Actponomudeckoe Oo6mectBo Kanaap
e-mail: bzlatev@gmail.com

Kononuzanus B JlpeBHeit I'peruu Oblia CIHOXHBIM — MPOLECCOM,
ompeensieMbIM Kak (haKTOpaMu OKPYXKAIOIIEH CpPellbl, TAK U COIUATHHBIMH
daktopamu. [[ns uccneqoBaHus BO3MOKHBIX KOPPEJSIIIUEI 3TOTO MpoIiecca ¢
COJIHEUYHBIMHU W/WIIM KIUMATUYECKUMH IUKIAMU OB MOCTPOCH BPEMEHHOM
PSiI KOTMYECTBA OCHOBAHHBIX KOJOHHAJBHBIX TIOCENIeHUH 3a Toj. Beero Obu1o0
B3sITO0 67 nmat u3 Tabmmibl, coctaBieHHOM OcOopHoM [6] MO nApeBHUM
JUTEPATYPHBIM HCTOYHMKAM, OXBAThIBaKOIIEW BpemMeHHOW uHTepBan 1100-
336 rr. 110 H. 3.

M3-3a cBepxaucrepcud K JaHHBIM ObUla TNPUMEHEHA MOJEINb
oTpunatenbHoit OuHomuanbHOM (NB2) perpeccun. CHayana Ha OCHOBE
uHpopmarmonHoro kputepusi Axaukd (AIC) Obul BBIYMCICH HaWITYYIIHMA
MOJMHOMMAIBHBIA TpeH[ (6-i creneHu). 3aTeM B MOJIEJb MOCJIEeI0BATEIbHO
N00aBIISIIMCh  MEPUOAMYECKHUE KOMIIOHEHTHI (CHUHYCOWJbI) B  MOPSAKE
yobiBanus 3Hauumoct 1o AIC. Craructuueckue 3HAYUMOCTH IS
NEePUOINIHOCTEN ObUTH paccuuTaHbl MeTo0M MoHnTe-Kapio, ocHOBaHHBIM Ha
CUMYJSIIMM  TOJIKO TOJMHOMHUAIIBHOW 4YacTu Mojenu. Ha  ypoBHe
JI0CTOBEPHOCTH 98% ObuIM OOHAPYKEHBI IIECTh 3HAUMMBIX MEpuo0B — 1.3,
3.1,4.9, 10, 21 u 27 ner.

Haubonee 3naunmas, 27-netHsiss nepuoanyHocTh (p=2.64x10-5) moxer
OBITh CBsi3aHA C 27-JIETHUM IMKJIOM TeMIEPaTyphl BO3AyXa W OCAIAKOB [5],
paccMaTpUBaEMbIM B CBSI3U € 27-T€THEW MEPUOANYHOCTHIO COTHEYHBIX MATECH
[4,5]. OnHaKO BO3MOXXHO, UYTO XapaKTEpHbIA BpeMEHHOW yar B 25-30 ner
MEXKy MMOCIEA0BATEIbHBIMU MTOKOJEHUAMH U 27-IETHAN KaJICHIAPHBIA LUKIL,
MCMOJIb30BaBIINCA ApeBHUMU Trpekamu B 504-383 rr. g0 H.3., Takke
CHOCOOCTBYIOT ~ OOHApY)KEHHIO  3TOM  MEPUOJUYHOCTA B JIaHHBIX.
[lepponnunocts konoHuzanuu B 3,1 roma (p=0.011) Takxke Moxer
COOTBETCTBOBATh AHAJIOTMYHBIM IMEPUOAaM, YCTAHOBJICHHBIM JJIs KOJeOaHMI
ocankoB u temneparypsl B EBpone [1]. Ilepuoguunocts 4,8 rona (p=0.003)
IPUCYTCTBYET B TEMIEPATYpE BO3/1yXa B coBpeMeHHO ['pennn [3], a Takxke B
OTHOCUTENBHBIX 4HcHax CconHe4yHbIX nsiteH [4]. Ilepumoanunocts 1,3 rona
(p=0.019) moxeT OBITh CBs3aHA C TAKOW kK€ JIUTEILHOCTH MEPUOAMICCKON
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COCTaBJIAIONIEH CKOPOCTH COJIHEUHOI'O BETpa, KOTOpasi, KakK H3BECTHO,
KOppEIUPYET C IPUPOJIHBIMHU M COLIMATIBHBIMU TIpolieccamMu [2].

[Tepuonsl gmutenbHocThIO B 10 nmer m 21 rom (p=0.016 u 0.013,
COOTBETCTBEHHO) MOTYT OBITh CBSI3aHbI C COJIHEUHBbIMU HUKJIaMu Bonbda (11
netr) u Xenna (22 roaa). I3 AeBsITH JOCTOBEPHO M3BECTHBIX MAKCUMYMOB 11-
JIETHETO COJIHEYHOTo IMkiaa jo 336 r. mo H.3. [7] mIecTh coBHamaroT C
MakcuManbHbIMH  (azamu  10-meTHEH MEepUOANMYHOCTH KOJIOHU3AINH, a
MMEHHO, COJTHEUHbIE MakcUMyMbI 649, 502, 482, 472, 462 u 394 rr. 10 H.3.

PERIODICITIES OF COLONIZATION IN ANCIENT GREECE
AND THEIR RELATIONSHIP WITH SOLAR AND CLIMATE
CYCLES

Zlatev B. S.

Royal Astronomical Society of Canada
e-mail: bzlatev@gmail.com

The colonization in Ancient Greece was a complicated process
determined by both environmental and social factors. In order to investigate its
possible correlations with solar and/or climate cycles, a time series of number
of colonial settlements found per year was constructed. In total 67 dates were
taken from the table compiled by Osborne [6] from ancient literary sources,
covering the time interval 1100-336 BC.

Because of the overdispersion, a negative binomial (NB2) regression
model was fit to the data. First, the best polynomial trend (of power 6) was
estimated based on AIC. Then periodic functions (sinusoids) were stepwise
added to the model, in the order of decreasing significance according to AIC.
The p-values of the periodicities were computed by Monte-Carlo method. Six
significant periodicities were found at 98% confidence level — 1.3, 3.1, 4.9, 10,
21 and 27 years.

The most significant, 27-year periodicity (p=2.64x107) can be related to
27-year air temperature and precipitation cycle [5], related to the 27-year
sunspot periodicity [4,5]. It is possible that the time lag of 25-30 years
between consecutive generations, and the ancient 27-year calendar cycle used
in 504-383 BC, also contribute to observing this periodicity. Period of 3.1
years (p=0.011) can also correspond to similar periods found for fluctuations
of precipitation and temperature [1]. Period of 4.8 years (p=0.003) is present
in air temperature in Greece [3] and in sunspot relative numbers [4]. The 1.3-
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year period (p=0.019) can be associated with same length period of solar wind
speed, known to be correlated with natural and social processes [2].

The periodicities of 10 and 21 years (p=0.016 and 0.013, respectively)

can be related to Wolf and Hale solar cycles. Among 9 known maxima of the
11-year solar cycle before 336 BC [7], 6 coincide with maximum phases of
the 10-year periodicity of colonization — namely, the solar maxima of 649,
502, 482, 472, 462 and 394 BC.
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MEPUOINYHOCTD MOSIBJEHUS BETUKUX KOMIIO3UTOPOB
U EE CBSI3b C COJTHEYHBIMU M KJIMMATHYECKUMM
AKJIAMU

3names b. C.

Koponesckoe Acrponomudeckoe O6mectBo Kanambt
e-mail: bzlatev@gmail.com

HenaBuue  pesynbTaThl O  KOpPpESIUMUA  TOSIBICHUS  BEIMKHX
KOMIIO3UTOPOB C COJIHEYHBIMU HHJAEKCAMH U TOSIBIEHUEM BEIUKHX
MaTeMaTUKOB [4] CBHUIETENIbCTBYIOT O BaXXHOCTH TPUMEHEHHUS aHaIu3a
BPEMEHHBIX PSAJOB K 3TUM JTaHHBIM.

BpemeHnHble pssibl yKciia BETUKUX KOMIIO3UTOPOB, POJMBIIMXCS 3a TOJ,
OBLIM MOCTPOEHBI C UCTOJb30BAHUEM JaHHBIX U3BECTHOTO OHOrpaduueckoro
cinoBaps Wena [1], koropbiii comepxutr uHPopManuo o 198 BenUKUX
KOMIIO3UTOpax, poauBiuxca mexay 1300 u 1870 r.

[TockoJIbKYy BpEMEHHOM Psifi COCTOSIT M3 HEOONBIIMX LENbIX uncen (< 4),
K JIaHHBIM ObL71a mpuMeHeHa perpeccus Ilyaccona. Mojens aHamorudHa TOM,
KOTOpasi MCIOJIb30BaJlach paHee MJid HMCCICAOBAaHUS JIUHAMHUKU TOSBIICHUS
U3BECTHBIX y4eHbIX [5]. CHauana, B KauecTBE MNPEIUKTOpa ObLIT BKIIOUYEH
JIMHEVHBIN YWIEH MO0 BPEMEHH, COOTBETCTBYIOIINN TPEHAY BPEMEHHOTO Psilla B
dbopme HIKCMOHEHIMATBHOTO pocTa. BTopas m 0onee BBICOKHE CTEMEHU
BPEMEHHU OKa3aJluCh HE 3HAYMMBIMU B KayeCTBE NPEAUKTOPOB. 3aTeM B
MOJEJb  TOCIEAOBAaTENbHO  JOOABISUIMCH — MEpUOAMYECKHE  (HYHKIUU
(cuHyCcOUBI) B TIOPSJAKE YOBIBAaHUS 3HAYUMOCTH TI0 HH(POPMAIUOHHOMY
kputeputo Axaukd (AIC). Cratuctuyeckas 3HAYMMOCTh MEPHOIUYECKUX
COCTaBIAIONIMX OblIa paccuuTaHa MetojgoM MoHrte-Kapio Ha ocHoBe
CUMYJISILIMM TOJIBKO JIMHEWHOM 4YacTu Mojenu. Ha ypoBHE J0CTOBEPHOCTH
95% ObuT 0OHApPYX)EHBI JIBE 3HAUMMbIe TIepuoaAndHOCcTH — 5,7 roaa (p=0,015)
u ipuonusutensHo 135 ner (p=0,013).

[lepuon oxono 135 et mpuOMM3UTEIBHO B TPHU pasza MPEBOCXOAUT IO
JUTUTEILHOCTH  OKOJI0 40-71eTHUH mepuoj, OOHApY)KEHHBIH B JaHHBIX O
Bbgatonuxcst  yueHeix [5]. Ilmxk B 135 J;er Obln  oOHapykeH B
MAJICOKIIMMATHYCCKUX JaHHBIX, U CBSA3aH cO 131-I€THUM COTHEYHBIM IIHKIOM
[2]. Bo MHorux wucrouHukax ynomuHawrotcs 130-netHue u 140-nmetHue
KJIUMaTUYECKHE UUKIbL. YTO KacaeTcs ColMalibHbIX IpoieccoB, To 140-
neTHU# 1k Bamnepcraiina u 130-1eTHHI UK BOWH OBUTH MTOATBEPKICHBI
CHEKTpaJbHbIM aHanmu3oM [3]. 135-neTHsAss NepUOANYHOCTH IOSBICHHUS
BEJIMKUX  KOMIIO3UTOPOB, CKOpE€E BCEro, BbI3BaHA  CYINEPHO3ULIUEH
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BO3JCUCTBUSI  COJIHEYHBIX, KIMMATHYECKUX W  COLUMAJIBHBIX  IIMKJIOB
OJIMHAKOBOW WM OJIM3KON MPOOJDKUTEITLHOCTH. B3amMocCBs3aHHBIC OPYT C
JIPYrOM, OHU B COBOKYITHOCTH CHOCOOCTBYIOT M3MEHEHHUIO CIIOKHBIX U €lle
HEJIOCTATOYHO U3YYEHHBIX YCIIOBHM, ONPENEISIOIUX BEPOSATHOCTD MOSBICHHUS
BBICOKOOJAPEHHBIX JIFOJIEN CpEeI HOBOPOKAECHHBIX.

[lepuon 5,7 ner mogoOeH 6-1eTHEMY LMKITY JUJISl MOSIBJICHUS H3BECTHBIX
yueHbIX [5]. Lluki amutenbHOCThIO B 5.7 JieT ObLI HallIeH NMPU CIIEKTPAIbHOM
aHaJM3€ Pa3IMYHbIX KIMMATHYECKUX BPEMEHHBIX PSAAOB. Ero Takke MOKHO
paccMaTpuBaTh Kak TaQpMOHUKY | 1-TI€THETO COTHEYHOrO LUKJIA.

PERIODICITY IN EMERGENCE OF GREAT COMPOSERS
AND ITS CONNECTION WITH CLIMATE AND SOLAR CYCLES

Zlatev B. S.

Royal Astronomical Society of Canada
e-mail: bzlatev@gmail.com

The recent findings about the correlation of emergence of great
composers with solar indices and with the emergence of great mathematicians
[4] suggest the importance of applying time series analysis to these data.

Time series of number of great composers born per year was constructed
using the data from the renowned biographical dictionary of Ewen [1] which
contains information about 198 great composers born between 1300 and 1870.

As the time series consisted of small counts (< 4), Poisson regression
model was fit to the data. The model is like the one used previously for the
emergence of notable scientists [S]. First, linear term on time was included as
a predictor, corresponding to exponential growth of the Poisson mean. Second
and higher powers of time were found to be not significant. Then periodic
functions (sinusoids) were stepwise added to the model, in the order of
decreasing significance according to AIC. The p-values for the periodicities
were computed by Monte-Carlo method, based on simulations from only the
linear part of the model. Two significant periodicities were found at 95%
confidence level — 5.7 years (p=0.015) and approximately 135 years
(p=0.013).

The =135-year period is about triple of the =40-year period found for the
emergence of notable scientists. Peak at 135 years was found in paleoclimate
data, and it has been associated with 131-year solar cycle [2]. Multiple sources
mention 130-year and 140-year climate cycles. Regarding the social processes,
140-year Wallerstein cycle and 130-year war cycle were confirmed by spectral
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analysis [3]. The 135-year periodicity in emergence of great composers is
most likely caused by interference of solar, climate and social cycles of same
or similar length. Interrelated with each other, they together contribute to the
variation of the complex and yet not enough studied conditions determining
probability of highly gifted people among the newborns.

The period of 5.7 years is similar to the 6-year cycle for the notable
scientists [5]. It is reported in various climate records. It can be also
considered as a harmonic of the 11-year solar cycle.
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89-JIETHU IHHUKJI B KOCMOCE U BUOC®EPE
Pemerom A. I10.

MI'Y umenn M.B. JlomonocoBa, Poccus,
e-mail: aretejum @ yandex.ru

3HAYUTEIBHBIM MPEMSATCTBUEM B JEJ€ HM3YYEHHsS CBS3€M Kocmoca U
onocepbl CIYyKUT HEIOCTATOYHOCTh HAIIUX 3HAHUA O BPEMEHHOMU
ynopsiioueHHocTH siBjieHnii. Kpome oOmienpusHanubix 11-netHero u 22-
JIETHETO UMWKJIOB, HW3BECTHBl HECKOJBKO MHOTOJETHUX MEPUOAUYHOCTEM,
OJIHAKO UX PEAIBHOCTh IMOJIBEPTaeTCsi COMHEHUIO.

B nauane XX Beka A.Il.I'aHCKMIi Ha OCHOBE HAKOIUICHHBIX K TOMY
BPEMEHM JIaHHBIX O COJIHEUHOW AaKTHUBHOCTU BBIABHUHYJI THUIIOTE3Y
okosoBekoBoro 1ukia. [lo3gnee sta uaesa Ovuia noakpernsieHa B.I nelicoeprom
HOBBIMU (paKTaMH. DMIHUPUYECKOE OOO0OIIEHHE, BBIMIOJHEHHOE aBTOPOM
noKJana, Aa€T JloKa3aTelbCcTBa TOro, uto Iuki ['aHckoro-I'nelicOepra
NpeACTaBiIsiAeT co00i moyioBUHBI 179-metHux (= 22 roga X 8) mepuoOIOB
nekeHns ConHia U 3eMIM OTHOCUTEITFHO OapUIICHTPA TUIAHETHON CHCTEMEI.
Hanuuune cBeneHuii 0 BpEMEHHM Hadajla M OKOHYAHMUS KaXXI0ro 89-JEeTHEro
nepuojia TMO3BOJIAET CHUCTEMaTU3UPOBaTh HHQPOPMALUIO O IHUKIUYHOCTH
npoiieccoB Onocdepbl. BakHbIM HCTOUHUKOM CBEICHMH 00 H3MEHEHMSX
COCTOSIHMSA OKPY)KAalOIIEH cpeapl B MPOUUIOM  CIYXKaT  pe3yJbTaThl
JTEHIpOUHANKAIMU. 89-JIeTHUI LMK OWONMPOAYKTUBHOCTH, TOA00HO 11-
JIETHEMY IMKITy COJIHEUHBIX MSTEH, 00pa30BaH YepeayrOIIMMUCS MepuogaMu
HU3KOM U BBICOKON aKTUBHOCTH (puc. 1).
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Puc. 1. Poct cocen B Jlamanauu B MepBYO W BTOPYIO MOJOBUHS 179-
netHero uwukia. Ocpennenue 3a mnepuon 1275-1989 rr. Ilokazansl
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Hctounuk: pacyet o ganusiM [Grudd et all., 2002]

[TposiBnenus: 89-n1eTHeN MUKIMYHOCTH OOHAPYKEHbI BO BCex reocdepax
10 CHHXPOHHOCTH aHOMAJHMi B MOMEHTBHI CMEHBI NIEPHOIOB, HalpUMEp, Ha
pyoexe XIX n XX BeKoB.

89-YEAR CYCLE IN SPACE AND THE BIOSPHERE

Retejum A. Yu.

Lomonosov Moscow State University, Russia
e-mail: aretejum @ yandex.ru

A significant obstacle in the study of the connections of the cosmos and
the biosphere is the lack of our knowledge about the temporal ordering of
phenomena. In addition to the generally recognized 11-year and 22-year
cycles, several long-term periodicities are known, but the reality of their
existence is often questioned.

At the beginning of the XX century, A.P.Gansky, based on the
accumulated data on solar activity by that time, put forward the hypothesis of
a near-century cycle. Later this idea was reinforced by W. Gleisberg with new
facts. The empirical generalization made by the author of the report provides
evidence that the Gansky-Gleisberg cycle represents half of the 179-year (= 22
years x 8) periods of the movement of the Sun and the Earth relative to the
barycenter of the planetary system. The availability of information about the
start and end time of each 89-year period allows us to systematize information
about the cyclical processes of the biosphere. An important source of
information about changes in the state of the environment in the past is the
results of dendroindication. The 89-year cycle of bioproductivity, like the 11-
year cycle of sunspots, is formed by alternating periods of low and high
activity (Fig. 1).
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Fig. 1. Pine trees growth in Lapland in the first and second half of the
179-year cycle. Averaging over the period 1275-1989. Polynomial trends are
shown

Source: Data calculation (Grudd et al., 2002)

Manifestations of the 89-year cyclicity were found in all geospheres by
the synchronicity of anomalies at the time of the change of periods, for
example, at the turn of the XIX and XX centuries.

121



BOCIIOMHHAHHA

O C. 3. HTHOJIE - PASMBIIIIVIEHUA 1 BOCIIOMMHAHUA

Baaoumupckuit b. M.

OI'AOY BO «Kprivckuii ¢penepanbablii yHuBepcuTeT uMenn B.W. BepHanckoro»,
Cumdbepomnons, Peciybnuka Kpsim, Poccus,
e-mail: bvlad @yandex.ru

Hymaetcsi, uTo B HeaJIeKoM OyAylieM 00s13aTeIbHO JTOJKHA MOSBUTHCS B
cepun «Ku3Hp 3aMmeuarenbHbIX Jrojiei» kHura «C.D. IInoms». Benp ero
ouorpadusi — npeneapHO HACBIIIEHHBIN ApaMaTu3MoM CUMBOJ 3noxu. Koraa
emMy ObUIO TpH TOja, ObLT penpeccupoBan oTerl. Hacrosiee ayo, 4To ceMbe
YAAJ0Ch MOKMHYTh Kanyry nepen BCTyIDIEHUEM B HEE TUTIIEPOBCKUX BOMCK. B
OpeHOyprckoii cTenu B dBaKyallud OH HE ydwiics — mac BepOmonos. [locie
BO3BpalleHUss B MOCKBY Majp4uK Cpasy oOKasalcsd B CTapIIMX KJaccax
mkonel. B 16 ner on mocrynun Ha Ouodak MIY. Ilo okoHuaHuio
VYHuBepcuTeTa IOHOIIA JOJTO€ BpeMs HE MOI YCTPOUTHCS Ha paboTy Kak
HeOJIaroHaiéKHbIN — ChIH PENPECCUPOBAHHOTO.

VY Toit camoit kHuru B cepuu JK3JI nomkHO OBITh — IO MEHBIIEH Mepe —
JIBa aBTOpa: B TMTAHTCKOM TBOpYECKOM Hacieauu CuMoHa DnbBUYA OJHOMY
YeJI0BEKY MPOCTO He pazolOpaThes. bosee momyBeka oH uutan B MI'Y nekuun
no OWOXMMHHU, MO HTOM CHEIUATBHOCTH PYKOBOAWI pabOTOH MHOTHUX
aCIIUPAHTOB, CTaJl aBTOPOM (yHAAMEHTATIbHOM MOHOTpaduu Mo BaKHEHIen
npoOieme 3Toi Hayku. Ho, Mo MHEHHIO MHOTHX 3HAIOIIUX aBTOPOB, OCHOBHOM
Bkiag C.3. B HayKy — u3ydeHue (ayKTyaluil B IMHAMUKE MPOLIECCOB CaMOM
pa3HOM IIPUPOABI MW MCYEPHBIBAIOLICE AOKA3aTEIbCTBO BIMSAHUA Ha JOTH
nporecchl kKocMudeckoil noroasl. K spyaunmu unrareneit 3tux tekctoB C.0.
OPEIbSABISAIOTCS TpeOOBaHMSI CaMble CYpPOBBIE: YEro TaM TOJBKO HET —
MEXIJIAaHETHOE MarHUTHOE ToJie, yrcia OudoHamim, 3pPexT sKpaHUpOBaAHUS
(U3UKO-XUMUYECKUX MPOILIECCOB Pa3HBIMU MaTepuajIaMH U T.J. U T.II.

C. 2. oOmancs, APYXKWJI U COTPYAHUYAI CO MHOTUMH BBIJAIOIIUMHUCS
moapMu. OH Hamucan o0 3TOM B OOmMpHOW cepur odepkoB. Ho 3ta ero
KHUTAa — OJHOBPEMEHHO — 3aMEUaTeNIbHbIM TPy IO MCTOPUU POCCUNCKOU
HayKH.
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buoxumusa

3ameydarenbHbIM 3IKU30/I0M B UccieaoBarenbekoi padote C.3. OblIO ero
ydactue B pabote cumnosunyma «KosebaTenbHble MpoIecChl B OMOIOTHYECKUX
u xumuueckux cucremax» (Ilymmno-Ha-Oxe, 1966 r.; tpyast Cumnosnyma
W3JIaHbl TOJIOM T03Xe B m3maTenbcTBe «Hayka»). OcHoBHOM pokman C.O. —
«Konpopmannonnsie konebanus wmakpomanekyn» (c. 22 «TpymoB») —
MOCBSIIEH OOCYXKIIEHUIO OCOOBIX KOJICOAHWMH, CBS3aHHBIX C HM3MEHCHUSIMH
CTPYKTYpbl MAaKpOMOJIEKYJISIPHBIX KOMIUIeKcoB. KomneGanusi Moryt ObITh
CUHXPOHU3HPOBAHbl BHEIIHHUMH 3JEKTPOMATHUTHBIMU M aAKyCTUYECKUMH
nossiMu. Mexty mpounM, u3 tekcta C.3. BUAHO, YTO OH ObLT XOPOIIIO 3HAKOM
¢ paboramu [JI. Iluxkkapau, yCTaHOBUBLIMM, UTO pa3pabOTaHHBIE UM
XUMHUYECKHE TECThl YyBCTBUTEIbHBI K BApUAIUSAM COJIHEUHON aKTUBHOCTH.

OcHoBHoMt Tpyn C.O. 1Mo ero «y3koi CHENHaTbHOCTH» — MOHOTpadus
«DU3UKO-XUMHYECKUE (PAKTOPhl OMOJOTUYECKOU HBosoIuu». Paborta Han
KHUTOM 3aHsuia 1mecth JeT (1967-73), cronbko ke moTpeOOoBaioCh UYTOOBI
«MpOOUTHCS» K uuTarensiM. LleHTpanbHas uaess KHUTM — MoKa3aTh, YTO Ha
YPOBHE MOJIEKYJISIPHON OMOJIOTMH MPOLIECC CTPOro AETEPMUHUPOBaH. B HEM
pelIMTENIbHO HET MecTa g (QuiocodCcKoi KaTeropuu «CBOOOJIBI BOJIM».
JlapBUHHU3M ¥ HOBEWIINE MOJEIU MOJICKYJSIPHONH OHMOJOTHH TapMOHUYHO
coueraroTcs. Jlns oOocHoBanusi »Toit Touku 3peHus C.D. cobOpar —
NpOaHANIU3UPOBAT TUTAHTCKUM MaTephal: B CPaBHUTEIbHO HEOOJBLION IO
00BEMY KHHUIE — peKOpIHOE Yucio Oubnuorpaduyeckux ccoiiok — 477... He
BCeM Ouosoram, BapoueM, aprymentanus C.O. mokasanach yoeauTeabHoOu (K
TOMY K€ — B€/Ib HE BCE CEPbE3HbIE OMOIOTH — TaPBUHUCTHL. ... ).

123



BOCMOMUWHAHUA

MEMORIES

Maxkpockonnyeckre GpIyKTyauuu 1 KOCMHYECKas 1oroaa

CHayana — HeoOXOIMMO JJi TIOHUMAaHUS JaJIbHEUIIEro — OIpeaeieHHUE:
maxkpockonuyeckue gaykmyayuu. IIpoBOAUTCS HEKOTOPOE U3MEPEHUE: CITYCTS
KaKoe-TO BpEMs JOTO M3MEPEHUE TMOBTOPSETCSA — MNpPHU TIIATEIBHOM
COONIIOJIGHUH TEeX K€ YCIOBUM; Jajnee peaau3yeTcsi cepusi MOAOOHBIX —
AHAJIOTMYHBIX U3MEPEHU; PE3YIbTAThl BCEX TAKUX U3MEPEHUM JOJIKHBI — KakK
OyaTo — pasnuuaTbess He OoJsibIlle 4YeM Ha METOJAMYECKYI0 OIIHUOKY,
NOTPENIHOCTh Npubopa. B JeHCTBUTENHLHOCTH KapTHHA COBCEM HHAs: OT
OJHOrO ONbITa K APYroMy pe3yJbTaTbl MOTYT OTJIMYaThbCS BO MHOTO pa3
Oonbllle, 4eM cTaHgapTHas omwuOka. Takas cUTyalusi UMEeT MECTO IS
COBCEM pa3HbIX HM3MEpeHUil. B cepuu OJHOTUIHBIX OMNBITOB, MPOBOJWMBIX
MOCNIEZIOBATEIbHO BO BPEMEHH, pE3yJNbTaThl BCE BpeMsl (IyKTYHPYIOT.
Macmralsl 3TUX @rykmyayuii TaK 3HAYUTEIbHBI, YTO COMOCTABUMBI MHOT/IA
CO 3HAYECHHMEM CaMOM U3MEPSEMON BEIMYNHBI, T.€. OHU — MAKPOCKONUYECKUe.

B nunHamMuke ammiuuTyn Makpockomnuyeckux — Guykryaruit  (M®)
oOHapyxujiach 00Ilasg 3aKOHOMEPHOCTh: €CJIM H3ydaTb HX YacTOTy
BCTPEYAEMOCTH, TO BBISBISIETCS HEKOTOPOE MOA0OME «JIMHEHYATOro» CHeKTpa
— JUIs JTaHHOTO ONbITa U ONpPEAENIEHHOTO HWHTEpBaja BpeMEHU Haumboliee
BeposiTHbIe 3HaueHHsT M®D 00pa3yroT mojao0ue AUCKPETHBIX «YCTONYMBBIX»
COCTOSIHUU.
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[TompiTKa pazoOpaThCcsi B ATUX 3aKOHOMEPHOCTSAX Bhipocia y C.O. B

TPAaHIMO3HYIO UCCIIENOBATEILCKYIO TPOrpamMmMy, €€ BBITIOTHEHHE PACTSIHYJIOCh
Ha MHOTHE JecATWIeTHsA. B mpemenax cTaThW, MOHSATHO, HEBO3MOXKHO
pacckasarb moapoOHo o e€ peanmmzanuu. [1o Xoay nena ObUIO cAeTaHO HEMAJIO
OTKPBITHI, MPEICTaBUBINIUXCS CHadayia coBceM cTpaHHBIMU (cam C.D. 310
cnernuanbHo oTMeuan: «llapamokcanbHbie 3G(EKTH COMPOBOXKIATH BCIO ATY
pabory...», ¢. 237 B utoroBoii kaure «Kocmodusudeckue ¢Gaktopsl...»). B
camoM Jiene:

dbenomen M@ wmmeer MecTO HE TOJBKO MJisi AKTHUBHOCTH OEIKOBBIX
(dhepMeHTOB, OH OOHAPYKUBAETCS BO BCEX OMOXMMHUYECKUX MPOIIECCax;
M® npoTekaroT CHHXPOHHO B MYHKTaX yAAJIEHHBIX APYr OT JApyra Ha
OOJIbIINE PACCTOSHUS;

yCTOMYUBBIE XapakTepucTuku M®D — ToT cambiii «cnektp» (y C.O. -
TUCTOTPaMMa) — CUCTEMATHYECKH H3MEHSIOTCS IIPU HU3MEPEHUSX B
pa3HBIX YacTAX JIAOOPATOPHOTO cToNA: «3(PPEKT MecTax;

M® u3MEHSIOTCS TpPU SKPAHUPOBAHUM PA3IUUYHBIMU MaTepHUAIAMU;
pe3yabTaThl 3TUX ONBITOB IIJIOXO BOCHPOMU3BOMSTCS; HE YJaJoCh
OOHaAPYXHUTh 3aBUCUMOCTHU 3P (PeKTa OT MaTepHala 3KpaHa;

OCHOBHBIE XapaKTEpUCTUKU M@ 3aBUCAT OT COJHEYHOM AKTUBHOCTU —
KOCMHUYECKOM Morojpl: ammntyaa M® cucremarnuecku Huxe omm3 11-
JIETHEr0 MaKCHMyMa COJHEYHOW akTUBHOCTH (rmo uyucina Bonbda),
MOBBIIIAETCA OCOOCHHO 3aMETHO MPH MOABEME COTHEYHOU aKTUBHOCTH K
MaKCHUMyMY HedeTHOro 11-neTHero nukia. B KOpOTKOM LIKane BpEeMEHU
cBsi3b M@ ¢ pa3sHbIMU HHAEKCAMH KOCMHYECKOW IMOTOAbI OKa3bIBACTCS
BE€CbMa CJI0KHOM, MHOTIa — HEOAHO3HAYHOM,

m3yuenne M@ BO BpEMEHU BBISIBUWIO MPUCYTCTBUE PUTMUKH: IS
HauOoJjiee TMOAPOOHO HCCIEAOBAHHOW pEAKIUMU C aCKOPOMHOBOM
KHUCJIOTOW €CTh CYTOYHBIA TMepuoja (OHa BOOOIE MpOTEKaeT ObICTpee
JTHEM); HMMeEeTCsl Tepuoj OJM3Kui K oceBoMy BpaiieHuto CojHua —
OKO0JIO 27 mHeW; 3aMeTeH roJ0BOM UK,

BCE MpU3HAKU MpUcyTCTBUA M®P Hafe:)KHO OOHAPYKEHbI B CTATUCTHKE
pannoakTuBHOro pacmaza (Pu™” — aneda pacmam, C'* — Gera-pacman).
31ech O4eHb BaXHO OTMETUTH, yTo C.D. oTHOCHII Haimuue M®P MMEeHHO
K siiepHO-¢u3nueckuM mpoueccaM. OmHaKo, MEXIy aKkTOM pachaia —
MOSIBJICHUEM BBICOKOPHEPIr€TUYHON YaCTHUIIBI — BCETJA €CTh MOCPEIHUK,
MPEeBPALIAIONINA 3TO COOBITHE B TPUBUAIBHOE SBICHUE MOJEKYJISIPHOU
¢u3uku. B pasnuyHbix npubOpax-cuyeTYMKax  YacTHl, JTO —
CUMHTWIAPYIOIIAs.  KUIKOCThb,  IOJYNPOBOJHUKOBAsA  CTPYKTYypa,
HEKOTOpasi HepaBHOBecHas cpefa. B oOblyHOM cuéTtumke I'eiirepa —
ocobass mu€nka. «[lepeBoa» sepHOro mpolecca B HaAOJIIOAAEMbIN
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(peructpupyemsiii) a3b ekt HUKOTAa HE SBISICTCS MOJHBIM (KakK JIFOOOM
nepeBo...). Bce cueTuynkoBbie TPUOOPHI XapaKTEPU3YIOTCS OCOOBIM
nokasaresneM — 3QPEKTUBHOCTBIO PETUCTPAIIUU (HUKOTIa HE JIOCTUTAET
100%). Bnausinne KOCMHUYECKON MOTOAbl HA CKOPOCTh PaIMOAKTUBHOTO
pacnajza — 3T0 BIUsSHUE Ha 3P(HEKTUBHOCTh PErUCTPALUU CUETUMKA, T.€.
Ha OOBIYHOE BEHIECTBO, a HE Ha siAEpHbIE Ipoliecchl. Bech 3TOT Kpyr
BOITPOCOB MOIpoOHO 00cyxaamm B cBoe Bpems (1992) E.H. Apnonuna u
B.b. JlykpsiHOoB, C.D. BEpOSATHO 4YHUTaJ 3Ty CTaTbl0, HO IOYEMY-TO
COOOpakeHMsI HA3BAaHHBIX aBTOPOB HE TIOKA3ATUCh MY YOSIUTEIIbHBIMU.

YK 576.72.547.96

MAKPOCKOIMHUYECKHE &JTYKTY ALK
C QHUCKPETHbLIM PACMPEAE/NEHHEM AMIUTHUTYA
B MPOLECCAX PA3JIMMHOH $H3WYECKOW MPHPOLI

C.3.Wluons

BBEOEHHE

[py na3mMepeHnax XApPAKTEPHCTHK BECLMA PA3HOOBpPASHBIXK Mpo-
HeCCOR — OT CKOpGCTH $epMeHTATHEHBLIX peakuHit A0 PmyKTYamHi
anexTpodopeTHIeCKON NOABHAHOCTH HACTHI MATEKCA HMH H3Mepe—
HHAA HHTEHCHMBHOCTH pafHOSKTHBHOMD pacnags - oGHApYmHBAIOTCA
pryrryaunn, ue obmEcHEMBIe CywecTsyouMMy Teopmsmu [ 1=171.
Kax npaemuno, amnnuryna atHx dnyxryauu#t Gonee MaM MeHee Cy=
WeCTBeHHO NPeBOCXOAMT aMnauTyay * paaGpoca peaynscatos”,
TpanHunouuo obwACHAEMOrD "MeTOAMMECKHMH NpHYMHAMHA", 3TH
fraykTyaunn  OXBATHIBAIOT MAKPOCKONMMHECKHe oObeMBl HCCIeNye—
Mbix o6berTOR (Maxpockonmieckwe dmykTyaunn), Pacrnpepenenne
AMIIMTYA MagpoCKonuseckux (nyxTyaumt mOpepcrasnmaer cobow
nafop-CrnexkTp AMCKPeTHBIX CocToaHHfl Mccnenyemoro obwexra,
CnexTpsl AMIMHTYA MAKDPOCKONMHYECKHX (myKTyammf PA3HBEIX MpPOUEeC—
cob (cocToaHNll pasHbIX O6BEKTOB) ABMALIOTCH, NO=-BMAMMOMY, BA=
puaHTamMu obme#t mM Bcem “kanoumwecko#t” dopmet [10], OTxmO=
HEeHHA d:li'l}'].’\('h] CKQHTEJH AMINHETY O ¢|1‘1}'I(T)'al[}lﬁ OT KAHOHHYeCKOof
OAMMAKOBB! MPH CHHXPOHHEIX M3MepeHHsX npoueccos (cocTognmit
obbekToB) pasHoft duamseckofi npupons [16]. Amnmuryna maxpo—
CKONMUYECKHX JnyKTyaum#t 8 obfbeKTax oAHoft B TOR e NpHPOAn He-
ONHMHAKOBA B padHele AHM, MeCauel, rofsl, O6HapyxeHa JeTEad

| orprmarensuas KOppensuus AMIMHTYAb MAKPOCHOMHYECKMX ¢myxTy=—
aunft B conuednoft axtusuocTH [ 17]. O6uapyxena Koppemsmms

Y aMIOMHTYAL MAKPOCKOMHYecKHX (myKTyauuit ¢ XapaxTepHCTHEAMM
MEMIVIAHETHONO MAPHHTHOTO NMOMA M HHTEHCHEHOCTLID KOCMMYec—
Enx nyuyefl, Bce aTH ofCTOATEeNLCTEA, B COMETAHMH C KOppénauns-
MH XAPAKTEePHCTHKH (OpPMEl CNEKTpOB aMnasTyn dayrTyaunft c
C BpeMeHeM CYTOK, CHHXPOHHOCTH (uIyKTYauuf B HeCBASaHHBIX
Memay cofiow ofvextax [7,13], ssnaiorca ceunerenscTBOM ecmu
He ofyCNnoBNeHHOCTH, TO MNOABEpPMEHHOCTH OMHCHLIBASMOTD ABMEHHA
BIMAHHIO KocMmobnamuseckmx daxTtopos [17].
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EHO®HIHKA, 2001, mom 46, eun.5, ¢.773-774

VK 577.3

KOCMO®U3UYECKUE Y®PEKTHI B [TIPOLIECCAX PA3HOU
IMPHUPO/IbI

© 2001 r.

C.2. llnoaw

Hucmumym meopermuseckoi u akenepumenmanshot Guouzuu PAH, 142290, [Tywuno Mockosckoti oGracmu |

Dusueckuii hayrsmem Mockoscioeo 2ocyoapemeenno2o yuusepeumema us. M.B. Jlomonocosa, 11 9899, Mocksa,
Bopobveast 20put
IMoctymuia B pepaxigno 20.01.01 .

Jlanbl nosicHCHHA K CRCUMATBHOMY BLIMYCKY XypHana «Buodmanka».

Kntouessie crosa. Kocmoguauneckue sgupexmul, npoyeccol pasnou npupodl

Tpyaen myTh HoBoro 3HanuA. OHo HaukHAeTes
¢ oBHapyskeiHs HOBBIX eHOMcHOB. OJHaKo 3TOro
negoctaToyHo. Hobble denomeHbl MPUHHMAIOTCA
HAYYHBIM cOOBIIECTBOM KaK NPaBIlo JIHIIb MOCTC
ux Teopetnyeckoro ofwacnenust. C apyroii ¢To-
POHBI, HOBbIC SBICHHSA M 3AKOHOMEPHOCTH YACTO
OCTAIOTCA He3aMedeHHBIMH Ges ux «rpeBapHIEIb-
HOTO MOHMMAHMA®, JI0 CO3IAHHA COOTBETCTBYIONICH
Teopuu. DTOT MOPOuHBI KPyr MOXeT ObITh pa-
30pBaH MWL B Pe3y/bTaTe HAKOIUICHHSA «KPHTH-
4ecKOl Macchly IOCTOBEPHBIX cBelcHui. TToaToMy
NEPBBIM YCIOBHEM Pa3BHTHA HAYKH ABTAETCA omyo-
NHKOoBaHHE (PAKTHYECKHX [JAHHBIX, H JIHLIL 3aTeM
HACTYTAeT OYEpE/lb TEOPETHUYCCKHX MOCTPOEHHH M
CIEAYIOIMX W3 HHX HOBBIX JKCICPHMEHTOB.

TIpuMepoM CKasaHHOMY MOXCT Obrmh cymbGa
mioHepekux paBor AJL. UuKeBcKOro, 3aloxHB-
Hiero oCHOBBI MMPEIcTaBICHHH 0 3aBHCHMOCTH 3EM-
HbIX MpolieccoB oT coBbITHIA B OKpyRaiouieM 3eM-
mo KocMuueckom npoctpatctee [1]. ocae Yu-
HKEBCKOTO €ro NocIe/I0BATE/M-IHTY3HACTH Npo/Io/-
JKHIA HayaThlc MM HecneaoBanus. CyluectBeHHas
poiab ol beAHHCHHA H KOO])[IT-I'H'AI[HH ITHX pﬂﬁOT
npuHaviexkana coTpyHHKy KpbiMckoii acrpogu-
apveckoli oBbeepsatopun b.M. Bramumupckomy [2].
DTH HcclAeNOBAHHS JIOITOE BpeMs He MOJICpPHH-
BaIHCh akaleMuyeckoi Haykoil. Onpako B 1983 1.
B TTymuHO cocTosscs opranusoBaitbii MHeTHTy-
toM Guodusnkun AH CCCP 1-# BeecoiosHbii ciM-
MO3HYM M0 KOCMO(DH3IMYECKUM KOppeALuam 6Ho-
JIOTHYSCKHX H CDMSMKQ‘XHMHHCCKHX npoueccos B
1990, 1993, 1996 rr. B IMymuno paboram 2-i,
3-if, 4-it MexayHapo/iHble CHMIO3HYMbl € ITHM
e HalBaHWem. BechbMma BamHoil GbUla myGmuka-
IMAX TPyAoE 2-ro, 3-ro u 4-ro CHMMO3MYMOB B
wyphane «Buodrankar [3-5]. B 1999 r. momxen
BbUT cOCTOATHLCA 5-H CHMIO3HYM, HO BpEMHA ero
OpraHH3aLUMK coBnago ¢ mpoeeneHueM 2-ro Poc-

cuiickoro Buoduanyeckoro chesjlda, Ha KOTOPOM
Bblna mpeicTaBieHa 4acTh paboT, MpeAHA3HAYAB-
IMXCA VIS CHMIIO3HYMA.

3a npolueIHe okl NOJYYCHbI [I0CTOBEPHEIE
CBEACHHA O KOPPENIALMAX psaga OHOJIOrHYECKHX
MpOLIECCOB ¢ COMHEYHOH AKTHBHOCTBIO, COCTOAHH-
&M MEAKTUIAHETHONO MATHHTHOTO MOJIA, HOHOCHEPBI
3eMiH, XapaKTepUCTHKaMH COJTHEYHOI'e BeTpa [2).
PafoTa no MOJIYYEHHIO TAKHX CBEJIEHMH NOIAHA
6LITh MPOJIOMIKEHA, OJHAKO Bee BoJlee aKTyaIbHOMH
B COBpEMEHHOH OHO(QH3MKE CTAHOBMTCA 3ajaya
BBIACHEHHMA MCXaHH3MOB, (ICHCTBYIOLIErO HAYana»,
npupokl KocModusmyeckix ddexTos B 6HOTO-
rHyeckux npoueccax. HanGonee ecrecTBeHHBIM Ka-
#eTcs MpelcTapieHHe o AMeKTPOMArHHTHBIX MO-
JISX KAK TOCPEIHHKAX MeA/ly KOCMODHIHYECKUMH
W GHoTorHYeckMMH npoteccaMi. CooTBeTCTBEHHO
B Hallic BpeMA Bce Dosiblilee BHHMaHHE YIICIACTCA
meeneopanmio GHoduinuecknx sddexTor BechMa
cmabbiXx M OTHOCHTEIBHO HHM3KOYACTOTHBIX 3JIEK-
TpoMarHuTHbIX nosiei [6]. Bee Gonee BepoATHBIM
npejcTaBigercs ocobas polil H3MEHEHHA COCTOS-
HUA Boibl B aTUX addekrax [7]. Oanako 3TMM He
MCYepTIBIBAIOTCA BO3MOMHbBIE PElICHHS 3aa4H.

[TpHHIMMHATBHO BaKHBIM ABIACTCA BOMpOC O
«Haubosee MpocToM» 0ObeKTe KOCMOPHIHYECKUX
BaHAHKIA. BHoTorHyeckue o6bEKTHI — WKHBbBIE Op-
raHuaMel, WX coobiuecTa, Guocdiepa B LienoMm
YpesBbIYAMHO CHOMHEL JUIA YCTAHOBJIEHHSA «dJle-
MEHTAPHbLIX MexaHuaMoB»., OGHAPYKCHHE KOCMO-
(UIMYECKHX BIMSHWIT He TOJNBKO Ha LCTLIX opra-
HH3MAX, HO H Ha OTHE/IbHbIX OHOXHMHYECKHX pe-
AKIMAK NPEICTABIAIOCH BechbMa BakHbM. OHAKO
TakWe BIMAHWA GLUTH HAIeHBl W MpPH W3YYEHHH
XHMHUYCCKHX M (PH3MKO-XMMHYCCKHX TMpPOLIECCOB H
B MpoleccaX PaIHOAKTHBHOTO pacnaja. ITH Koc-
sotrandeckue 3¢hdeKTrl M0Jl HA3BAHHEM «MAKpo-
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Pazymeercs, y C.O. — npu BBIIIOJTHEHUN STOM THUTaHTCKOW

paboThl —

Obu  moMomHUKKA. OH wuMen ocoObl Jap HAaXOAWTh U MPUBJIEKAThH
NEATENbHBIX W TaJaHTIMBBIX. HeKoTopple W3  YIEHOB  KOMaHIBI
CaMOCTOATENBHO pa3BuBanu KoHuenmuoo M®. Kaxercs camplii HHTEPECHBIN
npuMep — nonbiTka B.A. KoJoMeHT mocTpouTh €AuHyo (YHHBEPCAIbHYIO)
CUCTeMY JIUCKpPETHhIX cocrtosiHnii M®. Oxka3anoch, HAKOIUICHHbIC
SMIIMPUYECKUE JAHHBIE MO3BOJSIOT NMPEACTABUTh BCE aMIUIMTYIAbl M@ kak
KpaTHBIE  HEKOTOPBIM  «JJIEMEHTApHOM»  BEJIMYMHE, a JdTa  camasd
«MUHUMAaJbHas» aMIUIMTYyJa CBsi3aHa ¢ (yHAaMEHTAJIbHOM Oe3pa3MepHOn
KOHCTaHTOM,  XapaKTEPU3YIOIIEH  HWHTEHCUBHOCTh  AJIEKTPOMArHUTHBIX
B3auMo/iericTBui. @eHoMeH M@ npuHAJICKUT M0 CBOCH TITyOMHHOM CYyTH K
SIBJICHUSIM DJIEKTPOMarHuTHeIM? BooOlie sBIsSeTCS 4acTbl0 TEOPETUYECKON
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dbusuku? [oxoxe, aBTOpy HE yAaJIOCh 3aBepOOBATH IOCTATOYHO CTOPOHHUKOB
CBOEH CXeMbl, OCTAETCs BIIEUATICHUE HE3aBEPIIEHHOCTH... MOXKeT ObITh, BCE
TaK CIIOKHWJIOCh MOTOMY, YTO CaM aBTOp MEPEKIIIOUMII CBOE BHHUMAaHHE Ha
Heiporicuxosioruto  (B.  KomombGer, Benenue B rumHorpaduueckuii
ncuxoananus, 2008). W emé: C.O3. yMmen ¢ 3aBUIHOH OBICTPOTOM
OpraHU30BbIBATH COBMECTHYIO pabOTy Mo TOM ke o0cyxkaaemMoil TeM € ¢
npyrumu uccienonatensiMu — ¢ A.A. Koupanossim, B.E. XKBup6imcom u ap.
(pacckaz O conepKaHWUM OTUX IMyOJHUKAIMHA OTBIEK OBl YHTATENs OT
LHEHTPAJIbHON JIMHUU u310KeHnsd). C.D. CTpeMUIICS TaKKe IOCOBETOBATHCS T10
NOBOJY CBOMX 3araJloyHbIX pE3yJbTaTOB CO 3HAMEHUTHIMH YYEHBIMH.
Hackoibko H3BECTHO, Takue€ pPa3roBOppl HHUYEro He Jamu. A camas
MHOTOO0O€IAMass u3 MOJAOOHBIX BCTPEY OKOHYMJIACH IOJTHOW HEyJadei:
«MHKpO» - gokian C.D. cornacuiics nMociaymaTh reHuanbHblii MmaremaTuk B.1.
ApHonpa. UToObl CcHATH BONHEHWE mepen Oecemoit, C.O. mnpuHsa
YCIOKOUTENIbHYI0 TablleTKy. A Tepel caMblM YXOJOM el OIuH
TpankBwinzaTop aana xeHa (M.H. Kowgpamosa). Ilpemaparsl okazanuch
HECOBMECTUMBIMU — B MOMEHT Haudana Oecenbl C.D. mouyBCTBOBall ceOs
coBceM 110xo0. XKena B.. ApHonbpaa Obuta BpayoM — CpaBHUTENIBHO OBICTPO
«cHsna» oomopok. Ho ormymennoe Bpems mpouuio — Biagumupy MBanosuuy
HY>KHO OBLIIO ye3)KaTh Ha JEKLHIO. ..

Jlaxxe camble CBOM 3KCcTpaBaraHTHble ombIThl C.O. obcyxman ¢ JLA.
bmomendenpaom — 3HAMEHUTHIM OMOPHU3UKOM (X CBS3bIBAaJa MHOTOJIETHSS
npyx0a). Peub 3axoamsa, B 4aCTHOCTH, 00 3KCIIEPUMEHTE yKa3bIBaIOIIEM (KaK
OyaTo...) Ha TpocTpaHCTBeHHYIO aHuzarponuio M®D. Eciau anammsupoBath
OTIeNbHO Anb(a-4acTUllbl PATUOAKTUBHOTO TIperapaTa, BBbUICTAIOIINE B
HarpasiaeHuu [1onsgpHOI 3B€3/1bl ¥ YACTHUIIBI, BEUIETAIOIINE MEPICHIUKYISIPHO
K OSTOMY HalpaBlE€HUIO, OOHAPYKMBAIOTCS CYIIECTBEHHBIE pa3JIUyUs: B
NEePBOM cllydyae HabOp CTAIMOHAPHBIX COCTOSIHMM HE MOKAa3bIBAET CYTOYHBIE
BapualuMy, a TUCTOorpaMMma JUuisi BTOPOTrO cliydas TakoOW MepuoJl SIBHO
oOnapyxuBaet. JI.A. bmomendenbs HacTOWYMBO pPEKOMEHAOBAN YACIUTH
ATOMY 3KCHEPUMEHTY HUCKIIOYUTENbHOE BHUMaHuE. BO3MOXXHO, OH OTYacTH
npoHukcsa MpiciisiMu C.0D. — 3Ta 0cOOEHHOCTh AMHaMUKH M® He yKa3bIBaeT Jiu
Ha HEOJAHOPOJHOCTh MPOCTPAHCTBA — BpeMeHH Boobuie? Ho ombIT nomyckaer
Y TPUBUAJILHOE UCTOJKOBAHME. 3J1ECH €IIE pa3 CIEAYeT BEPHYThCA K IMOHSATHIO
3¢ (HEKTUBHOCTH perucTpanuu CYETUMKOBOM anmaparyphbl. st
MOJIYITPOBOJTHUKOBON CTPYKTYpPBl «IIOTPYKEHHOW» B TE€OMAarHUTHOE TIOJE,
ATOT MOKAa3aTelb MOXKET OKa3aThCS aHU30TPOMHBIM. UTOOBI MPOABUHYTHCS K
OKOHYATEIILHOMY BBIBOJY, TPEOYeTCS MOTOJHUTEIbHBIC SKCIIEPUMEHTHI — C
npUMEHEHUEM 00Jiee OJTHOPOIHBIX CHUHTUIUIALIMOHHBIX TE€TEKTOPOB.
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KoneuHo, B npenenax cTaTbu HET BO3MOKHOCTH KOCHYTBCSI BCEX CTOPOH
¢denomena M®. YtoObl B MOJHON Mepe OXBaTUTh MPOOIEMy HEOOXOIHUMO
obpatuthcsi Kk «riaaBHoM» kHure C.D. — «Kocmodusuueckue ¢(akTopbl B
ciay4daHbIX Tporeccax» (2009). Camplii 001IHil uTOT 00JIEE YEM MOTYBEKOBOM
paboter C.O. B 31701 KHUTE HOPMYITUPYETCS TaK:

DenomeHono2uuecKas KapmuHa — U3MEHEHHs CIEeKTpa CTallMOHAPHBIX
COCTOSIHMM (THCTOrpaMM) OTpa)kaeT HEOJAHOPOJHOCTh TMPOCTPAHCTBA —
BPEMEHHU, YTO OOYCJIOBJIEHO «HHTep(epeHlrel» TI'PaBUTALIMOHHBIX IOJEH.
Duzuueckuii cMblcl KAPTUHBI B OCHOBHOM OCTa€TCsl HESCHBIM.

Tax uto, I7aemwiti umoe — BO3MOXKHOCTH (POPMYIUPOBKH BOIPOCOB,
KOTOPbIE HE MOTJIM BO3HUKHYThH PaHbIIIE.

JlanHbie 0 BIUSHUU KOCMHUYeCKUX (pakTopoB Ha M® ObLIO, KOHEUYHO,
HEOOXOAMMO BCE BpEMsI COIOCTAaBJIATh C pe3yidbTaTaMU JPYTHX aBTOPOB,
KacarollUXCcs BIMSHUS KOCMUYECKOW MOroJibl Ha Bc€ 3emHoe. Kak mpaBuiio,
OTH aBTOPHI MPUMEHSIIM B CBOMX paboTax TPaAUIIMOHHBIE METOIUYECKHE
MIPUEMBI.

IIymunckue cumno3uymbl «KocMou3udyeckne KoppeJasinuv B
OMosIorn4ecKux U GU3NKO-XUMHYECKUX MPOILEccax»

Tema M® HOCHUT SIPKO BBIPAKECHHBIM MEKIUCLUIUIMHAPHBIN XapakKTep.
Kak oxBaTuTh JOCTATOYHO IMOJHO COOTBETCTBYMHOLIYIO jauteparypy?! C.O.,
KOHEYHO, TMPUCTAIBHO CJHEIUI 3a MOTOKOM KYPHAJIbHBIX MyOJUKALUH,
oOmiancs TOCTOSHHO CO MHOTHMHU KOJUIeramH, oOJajain BeIMKOJIETHON
namsaTei0. Ho 0THOBpEMEHHO OH IIUPOKO MCIOJIb30Ba CaMblil 3 (EeKTUBHBIN
U DOKOHOMHBIN MeTon cOopa HYXKHOM uUHGPOpPMalUMU — CEMUHApbl U
koH(pepennuu. YmobHee Bcero OBLIO MPOBOAUTH TakUe coOpaHus y ceOs
«aoma». Cocrosock Bcero miTh I[IyOIMHCKMX CHUMIO3UYMOB, LIEITUKOM
MOCBSIIEHHBIX «KOCMO(DHU3UYECKHM KOpPPENIALUsIM B OHMOJOTHUECKUX U
(bU3UKO-XUMHUUECKHUX TIporieccax»: roabl 1983, 1990, 1993, 1996 u 2004. C.D.
U ero KOMaHJa MpOSIBUIM BBLAAIOUIMECS OPraHu3aTOPCKHE TallaHThl. B
3aCelaHMusIX ~ MPUHUMAJIM  y4yacTUsl HE  TOJbKO  OHOJIOTM  pa3HbIX
CHEIUATBbHOCTEN U MEIUKH, HO U T'€0- U KOCMO(PU3UKHU. BbUIM yCTaHOBIIEHBI
MEXIYHapOJHbIe KOHTaKkThl. Martepuanbl CHUMIIO3MYMOB MNYOJIMKOBAJIUCH B
aBTOPUTETHOM kypHaie «buodusuka», a 3TO OTKPHUIO BO3MOXXHOCTbH
nyOnuKanuu paboT MO JaHHOW TeMe BOOOIIE B aKaJeMHYECKOM Ipecce.
[TosiBHIIMCH JOTIOJTHUTENbHBIE BO3MOKHOCTH VIS OpraHu3aLHH
KOOTIEPATUBHBIX MEXIUCUUIUIMHAPHBIX PA0OT. YCTaHOBIEHHE CBS3CH C
OpyrUMH UHCTUTyTaMu obsierdnio C.O. ¥ ero COTpyJHUKaM IUIaHHPOBAHUE
ydacTusi B paboTe Apyrux KOHPEpeHIN, UMEIOIUX OTHOIIEHUE K TpodiiemMe:
perynspubie cemuHapbl «Kocmoc u buocdepa» B Kprimy; xonrpecc B CIIO
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«Cnabpie 1 cBepxciabble MOJISI U M3JIy4eHUS B OUOJOTHM W MEIUIIUHE»,
koHpepenuu namsatu A.JI. Umwxkesckoro B Kamyre.

Ho Baxnee Bcero ObLIO, pazyMeeTCs, OCBOCHHE TMT'aHTCKOTO MacCHBa
JTAHHBIX, TIOJYYECHHBIX HE3aBUCHMBIMHM HCCIIEIOBATEIAMHU. 37€Ch YMECTHO
BBIJICJIUTH J[Ba pa3jielia:

1. Ilomnocteto moaTBepamics T1esuc C.O. 00  yHUBEPCATBHOCTH

KOCMO(DM3UYECKUX KOPPEISIIHiA; 3TO — BCeoOIee IBJICHUE:

renuo-reopusnveckre CHHXpOHHbIE 3P (EKThl OB 0OHAPYKEHBI B
BapUaIlMIX TEMHOBBIX TOKOB (DOTOYMHOXHUTENEH, PACTIONOKEHHBIX
JIaJieko JIpyT OT APYyra;

aHaJOTUYHBIA  A(PQeKT, Kak BBIICHUIOCh B  CIEIHAIbHBIX
W3MEpPEHUSAX, MOPUCYTCTBYET B  CTAHAAPTHBIX  BJEMEHTax
MOJYITPOBOJHUKOBOM 3JIEKTPOHUKHY;

OblJla HAJIEXKHO YCTAaHOBJEHA CBS3b C KOCMO(PU3MUECKUMHU
WHJEKCAMH TIOKa3aTeledl  KU3HEACATENBbHOCTH OaKTepuaaIbHOU
a’podIIopHI;

K BapuanusM COJTHEYHOW aKTUBHOCTH — Tre0(U3UIeCKOM
BO3MYIIEHHOCTA OKa3aJluCh OYEHb UYYBCTBUTEJIbHBI  BOJHBIC
pacTBOPBHI;
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* KkocModusnyeckue (aKTOpbl BAMSIOT Ha 3MOpPHOHAIBHOE
pa3BUTHE YEJIOBEYECKOTO OpraHu3Ma: €clid Ha YeTBEPTHOM
HeJese Mocye 3a4aTisl MHAEKC MarHUTHOM aKTUBHOCTH MTOHUKEH,
BO3pacTaeT  pUCK  3a0oyieBaHUS ~ B3pOCIOrO  4eJoBeKa
NCUXUYECKUM HEIIyTOM;

BHUODPU3HUKA
Tom 40, Buin. 4 1995

© 1995r. C.3. IIHOJIb

3-i MEXKIYHAPOJIHBIA CAMIIO3UYM I10 KOCMOTEO®U3HUYECKHUM
KOPPEJAIIUAM B BUOJIOTUYECKUX W OU3UKO-XUMHUYECKHX
TIPOLECCAX
IMymuuo, 26 cenrabps — 1 oxtadps 1993 rona

PaccMoTpeHa MCTOpHS M IMHAMHMKA MBICIH B HCCIEJOBAHMSIX KOCMOMHM3UUECKHX KOP-
pensiuuit B 6HONOrMYECKHX M cj:)u:&ux()-x»mmqecxux TipoLeccax.

[Tpobiema coMHEUHO-3EMHBIX CBA3€H MM, TOUHEE, KOCMOMM3MUECKAX KOPPETSIHi
3EMHBIX NPOIECCOB Bce 6osiee YBJEKAET MCCAENOBaTEsel pasHbIX CIEIHAaNbHOCTEH.

3nece BHAHA TPAJHLHMOHHAS CXEMa BOSHHKHOBEHMS HOBOTO 3HaHus. OT gpeBHHX
(Kuraii?) wabmroneumit msten Ha Comnue x laamneo, yBHgeBmieMy 5TH OSTHA C
IOMOIIBIO TIEPBOrO TeJieckona, or nmoameueHHoi B. epmenem npumepso 10-netneit
MEPHOANYHOCTH LEH HAa IIIEHUIY HA MHPOBOM DHIHKE K YCTaHoBjieHmio 1l1-merneit
DEPHOANYHOCTH COMHEYHOM AKTHBHOCTH M OOIIEMY YBJICUCHHMIO IOMCKAMM TAKOH XKE
NEPHOAMYHOCTH B 3EMHBIX IPOLECCAX — K PE3KO CKENTHUYECKOMY OTHOLIEHHIO K CaAMOM
BO3MOXKHOCTH TAaKOH KODPpE/SUMH CO CTOPOHBI CTPOrOi HAYKH.

W neficTBUTEIBHO — MpeHeOpexX MO MaIEl H3MEeHeHHs CBeTOBOro motoka ot ConHna
Ha 3eMI0 NpH HM3MEHEHHWM 4YHCJIAa W Xapakrepa nsteH. [IpeHe6peXuMo MajbIMH
KAa3a/uch (QUIyKTyanuu MEXIUIAHETHOTO MATHHTHOTO MOJIE MO CPABHEHMIO C 3EMHBIM —
PEOMATHUTHHIM JIAXE NPH CHJBHBIX MArHHTHBIX Oypsix. TpyaHo OwUT0,  na M ceituac
TPYAHO ODHHSATH, YTO I9THMH CJa0bIMH BO3MYIICHHSMH MOIYT ObITh O0YCIOBIEHH
OIIyTUMBIE HSMEHEHNS KAMMATA, COCTOSHHS OHOChepsl, (DM3HOIOTHH XHBOTHBIX M
PACTCHMIL.

B Tako# cHTyanuM Hy>XXHBI HCCJIEAOBATENH C TICHXOJIOMMEH MHOHEPOB-POMAHTHKOB.
Takum Owul OcHOBaTenb cospemennoi renmobuonorsm AJI. Umxesckuit (1897 —
1964). Ceiiyac ero ums mHupoKo M3BecTHO. HO CTOMT HANOMHHMTB, YTO OH B BO3pacTe
21 roga 3amATHN NOKTOPCKYH aucceprauuic «O. MepHOIHYHOCTH BCEMHPHO-HCTODH-
HECKOTO MpPOIECcCca», YTO CBOK HEPBYH KHUIY «Duanueckue akTOps MCTOPUUECKOTO
nporecca» oH m3gan B 1924 r. 8 Kanyre 3a cBoii cuer M UTOo MOCTAE MHOTHX cTaTei
HAa PYCCKOM, HeMEUKOM, (paHIy3cKOM $3HKAX H HECMOTPS Ha OSMOLMOHAILHYIO
TouepXRKy eeinarommxcs jmoneit — ILIT. Jlazapesa, A.B. Jlynauapckoro, B.4. [a-
Hunesckoro, B.M. Bextepesa, A.B. Jleonrosuua, H.A. Mopo3oBa — OCHOBHOI TpyX

- Hmxerckoro B To Bpemss He Obu1 onmyGnmkoBaH. Ero He OpomycTdn B CBET IiaBa
Tocuspara O.10. HImupr. OH, mO-BHAMMOMY, HCXOAMJ M3 OTMEHYEHHOH BHIIIE MpE-
HEOPEeXNMO Masoil BeJMYMHB (DIYKTYaUMi TOTOKA COMHEYHOM SHEPIMH ... 4 [VIABHOE
M3 TOIO, YTO HE COJHEYHAS AKTHBHOCTb, 3 PabOuMil KJIACC ONPENENSET XOX MCTOPH-
YECKMX IIPOLECCOB.

Ipomno muoro ser. CokpamieHHENT BAPMAHT 3TOH KHMrH ObuT omyOnvkoBaH Ha
paniyackom s3pke B Ilapuxke (B 1940 r.). K sroMmy Bpemenu Han aBToOpoM yxe
TIPOCTEP/JIACh TEHb «KOMIIETCHTHBIX OPraHoB». A eme paupme, B 1939 r., oH 6bin
(320uHO) HM36pam ToueTHEIM mnpe3mmenToM l-ro Mexaynapomsoro Guodusmueckoro
xonrpecca B Hpio-Mopxe # mpencrasnen rpynnoii Brjaoomuxcs YUYEHBIX K IIPUCYX-
nenuio HoGesmeBckoi mpemum. A.Jl. UrkeBckmil ObUI apecToBad M Ha MHOTO JIET
CKDBIT OT MHMpa B TIOPbMAax W Jarepax. Ero XusHp omMca#a MM CaMAM H €roO
Guorpacamu. :

725

C BapuUanMsIMH COJIHEUHON aKTUBHOCTH OKAa3aJIUCh CBS3aHBI
SIU30bl  COLMAJILHOM  HECTAOMIBHOCTH: BCE  MaclITaOHbBIE
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pesomoun B EBpome 18-20 BB. mnpumnumucs Ha 11-netHue
MAaKCHMYMBbI COTHEYHON aKTUBHOCTH. CIIHCOK JAJIEKO HEMOJIHBIN.

Yerseprouit [Tymusckuit Cumnosnym nocesimen 100-netuio AJLYn-
XKeBcKoro. Ero uMs m3BeCTHO HHHE BO BCEM MHpPE — OHO CBHICTEJIBCTBO
TBOPYECKOIO MOTEHLMANd M BBHICOKMX HPABCTBEHHBIX TPHHIMIIOB JIyy-
MIHX NPEICTABUTENEH POCCHICKOM Hayku. PasHOCTOpOHHHME mccienosa-
TEJb, MO3T, XYAOXKHHK UMXEBCKHH, KaK NPHHATO IOBOPHMTb, ONEDPEIHI
ceoe BpeMs. OH MpOXWI TPYAHYK XH3Hb, OMDAUCHHYIO HE TOJIBKO
GopsGoit 3a NMpH3HAHHWE CBOMX MICH K PE3YJIbTATOB MCCIENOBAHHM, HO
H XECTOKHMM DENpecCHSIMH.

AJL.Umxeckmit 61 ocHOBaTeneM [eHoGHONOrMH, H3yuan HeicT-
BHE A3POHOHOB W ABHXECHHE IPHTPOLMTOB B KpoBsiHOM pycae. Obme-
H3BECTHB M IIMPOKO MPEACTABJEHBl HA HAIIMX CHMIO3HYMAaX paboTh
o ['emobuonormu — KOCMOMH3HUECKAM KOPPESHAM 3EMHBIX IPO-
ueccoB. M3yuenue adibekToB a9POHOHM3ALMM TAKXKE B MOCTCIHEE BPEMS
AAET WHTEPECHBIE PE3Y/JbTATH, NOATBEPXIAIOMME NPEACTABICHHS
AJL.Ymxesckoro. MccaenoBanus OBHXEHHS SPUTPOLMTOB EIie XKAYT
CBOETO JAJBHEMINErO PAa3BHTHA.

Ilpencrasnennsie Ha Yerseprsiit CuMnosuyM OOKJIAABl CBHAETETDb-
CTBYIOT O IMPOrpecce BO BCEX ITHX HANPABJICHHAX. BechbMa BaXHO, uTO
K3aK W HA NpeJbIYMHKX CHMIO3HYMAaX DacIIMpsIeTcs MEXIYHapOTHOE
COTPYAHMYECTBO B HCCJAENOBAHMAX KocModM3nueckux koppeasouit. Kax
M paHplle, HAII TMPHHOHUI — COTPYAHHYECTBO MPEACTABHTENEH Da3HBIX
CIENHATbHOCTEH — OMOJIOrOB, (JM3NKOB, MATEMATHKOB, reohH3MKOB,
(bH3-xuMUKOB, Bpaueii.

BaxueiM pesyabratom Broporo (1990 r.) m Tpersero (1993 r.)
CHMIIO3HYMOB GbLIO OMyGIMKOBAHHE OCHOBHBIX TPYJOB B CHELMAIBHEIX
BHIOYCKax XypHana "Buodmusuka”, B cBA3K ¢ ueM HEOGXOAMMO BHPA3HTH
GnaronaprHocTs Penkosuernu XypHasa.

B npemnaraemom cGopuuke ny6mukyiorcs BCE mpenacraBienube
aBTOPaMM TE3HCHI.

OmHako mpH TOArOTOBKE K ONyGIHKOBAHHIO Tpyaor Cummosmyma
B IUTAHAPYEMBIX CHEUAIBHBIX BEIYCKax XypHana "Buodusuka" OymyT,
KaK M paHbIIE, YYHTHIBATHCH PE3YJIBTATH 00CYxaeHus Ha CHMIozuyme
U 33aMEYAHUS DELIEH3EHTOB.

C.3.Muonv
3

2. OgHOBpPEMEHHO C HUCCJICIOBAHUEM MO NpENPUHUMAIUCH
MHOTOYHMCJICHHBIC TIOTIBITKH OMPEACIUTh (PU3NIECKYIO TPUPOY areHTOB,
MOCPEACTBOM KOTOPBIX PEANU3YIOTCA COJTHEYHO-3€MHbIE CBs3U. KTor
9TOM paboThl TpeAcTaBieH B Tabmmme. M3 Bcex mNepednCICHHBIX
bus3ndeckux  (HAKTOPOB  OCHOBHBIMH  SIBJISIIOTCS ~ CBEPXJJIUHHBIC
pPaJMOBOJIHBI, TEHEpPUpPYEMbIe B MarHutocdepe Hamiel ImiaHeTsl (OHU
PETUCTPUPYIOTCS. HAa 3€MHOM MOBEPXHOCTM KaK T'€OMAarHUTHBIC
MUKpPOMyJIbCAINK ), 1 HHPPA3BYKH, BOSHUKAIONINE B BEPXHEH aTrMochepe
(MuKpoIyIbcaluu aTMochepHOTO JaBIICHHUS).

VYkazaHus Ha 3JIEKTPOMAarHUTHYIO MPUPOAY AECUCTBYIOIIETO areHTa ObLIu
noinyuesl C.2. W ero corpyaHukamu. Hampumep, ObLI0 HalaeHO, 4YTO
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aMrmuTyibl M.@. 3aBHCIT OT cOCTOsSTHUSL BepxHero ciosi F, unocdeps! (puc.
14 B «cunei» kaure «Bo3MokHas KocMudecKass 00yCIOBIEHHOCTb. ..», CBSI3b
BO3HHUKAET MOTOMY, 4TO MOHOC(]Epa BIUIET Ha UHTEHCUBHOCTh YIOMSHYTBIX
CBEpXJIMHAMHUYHBIX paauoBoJiH). [loarBepaunuck nanueie C.3. u coTp. 00
JKOJIOrMYeCKUX 3P dheKkTax CoOMHEUHBIX 3aTMEHHU. [Ipr 3TOM BBISICHUIIOCH, UTO
3T  A3(M@PEeKThl HMEIT JJIEKTPOMArHUTHYIO TMPUPOAY: TMPU 3aTMEHUH
«BBIKJTIOUAETCS» PEHTTCHOBCKOE M yibTpaduosieroBoe u3iayueHue CojHIa,
3TO CKa3bIBA€TCS HA COCTOSHUM HMOHOC(EphI, UTO BIHUIET — Kak OBLIO
YCTaHOBJICHO paHee — Ha mapaMeTphl BCE TEX K€ CBEPXJIMHHBIX PAJHOBOJIH.

Kanaawvt 8o30eticmBuA KocmMu4eckoii Ho200bt Ha cpedy 00umanus

Kananbi, CBoncrBa
aAKTOPbI
¢ P! OcHoBHble O6nacme Conymcm- Pummuka | lpume-
napamempoi so3deticm- | syrowud zeo- YaHua
sus duzuveckud
npouecc
Mpusemnoe ynb- WTencusHocTs | Aspodnopa, mup Qunamunka 11 ner
Tpadmonerosoe 8 nonoce A pacTeHnin 030HOChEpbI 27 cyTok
290-320 Hm,
N3Ayuenne NpoUeHTb
Bnextpuqecxoe Cratnyeckoe 100 Mup pacrenuit MnobanbHas 11 ner none He
none aTMOCd) epbt B/M, Nepementoe | opraHn3mbi no- 3NeKTpUYecKas 27 cyToK NpoHUKaeT
HECKOMLKO B/M | 4BbI Hacekomble | ~Lenb, NPOLeccht B nomele-
CTaTn4yecKoe, & KoHOChepe o
nepemeHHoe
FleomarHuTHoOe 50 mKkTn Ha Wmetor Bapua- Becb cnekTp Brocut
none, cratnue- CPeAHNX WKpoTax, | 3KonorMyeckoe Wi — TOKOB KOCMM4ECKIX B Cpeay
cKoe macwrabHan 3HaueHue Tonb- | B MoHOCepe — NepuojioB oburaHua
bypa — cumke- | Ko anaGonbwmx |  mariuTochepe bonee cyTox aHu30TpO-
Hue mexee 1% WHTEepBanoe nvio
BPEMEHH
Mepemennbie Pe3onanchoe TotansHoe QuHamuka Beco cnextp
MarHuTHble BO3/ieACTBME BNUAHNE, MarHuTocepsl, Nep1oaoR,
Ha Guocyberpar ocobeHHocTH WoHOChepbI BK/IOYA
nons, paguoson- B ana3oke Ha BbICOKMX MMKDOPHTMBI
Hbl HU3KMX YacToT 1KPOTaX, B 30HE
Ha amMnAnTyAax pasnomos
oKono HIn
WUndpazByK, BOR- | O6biuHan vactota Toranuroe MonApibie cua- 27 cyToK
Hbl THIKECTH 50 mlw, aMnauTy- BAMAHKe, HUA, DHHAMUKA | MmanousyueHa
[a0,5na ocoberHocTH MarHutochepsl
Ha BbICOKUX
LuMpoTax
Wonmusmpyiowme | Anbda vanyuenue, Mpu3semnan Mosbilwextan 27 cyTox
n3nyyeHus, [aMMa KBaHTb! 30Ha 8 obnactn aKTUBHOCTL ManousyyeHa
. npu pacnage Rn? pasnomoB MarHuTochepsl,
CBfizaHHbie C pa e e
AOHOM AKTNBHOCTD
1 MukpokoHueH- Okuco a3ota, NMpusemnas Junamuka He uzyuena
{ TPauun HEKOTO- W3MEHEHNA Na- 30Ha 8 obnacTn MarHuTochepsi,
. | pameTpoBBOAbI, | BLICOKMX LUIMPOT, 030H0ChEpSI,
PBIX COSARHAHNN KOHUeHTpauwma pa3nomos ceficmuyeckan
2KTMBHOI GOpMbl 3KTUBHOCTL
Kucnopoaa

¥

Ho wucuyepnbiBarompe  0Ka3aTelbCTBA  BBICOKOW  DKOJOTMYECKOH

3HAYUMOCTH CBEPXJIMHHBIX PATUOBOJIH U WH(PPA3BYKOB ObUIA TMOJTYYEHBI B
AKCIIEPUMEHTAX:

. C.D. u cotpyaHuku oOHapyxunu BiausHue Ha MO skpaHupoBaHUSA

QJICKTPOIIPOBOAAIIMMHA  MaTCPpHUAJIAMMU. Ho IMOJIYYCHHBIC PC3YJIbTAaThbl
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NOKA3aJIMCh UM HE BIOJIHE SICHBIMH. B OmbITax 1Mo 3KpaHUPOBAHUIO €CTh
HEMAJIO METOJIMYECKUX TOHKOCTEM, KOTOPBIE B CBOE BPEMS OCTABAIIUCH
manousBecTHbIMU. B utore C.3. u ero komaHja He 0OpaTUIIU TOJKHOTO
BHUMAHMSI Ha Cepbe3HbIe MyOJIMKAIMU, B KOTOPBIX COOOIIAJIOCHh O
NOCJEACTBUAX DKPAHUPOBAHUS JJIsi MHOTUX OpraHu3mMoB. B Hacrtosiee
BpeM d(@eKT SKpaHUpPOBAHUSA XOPOUIO M3BECTEH A  (PU3UKO-
XUMHUYECKUX CUCTEM ([JIs1 3HAKOMCTBA C JINTEPATypOH YUTATENIO MOXKHO
oOpatutca K 0030pHBIM pabotam, Hanpumep, H.A. Temypwsuu, b.M.
Bnagumupcknin  «Kocmuueckas  moroga M DJIEKTPOMAarHUTHOE
sKpaHupoBaHue», Cumdbepomnomns, 2017).

. Bapuanum MarHUTHBIX W JJIEKTPUYECKUX TIOJIEH  CBEPXJIMHHBIX
PaZAMOBOJIH HETPYAHO BOCIPOM3BECTH B Jlaboparopuu. buosornueckue
3¢ (}exThl TakuX BapualUi W3y4yalduCh MHOTMMHU aBTOpPaMU I CaMbIX
pa3Hbix opraHu3moB. KpbiMckue Ouodu3uMKd OOHAPYKWUIIM, UTO
ounonoruyeckne 3(PQPEeKThl 3aBUCAT OT YaCTOThl — €CJIM aMIUIUTYHa
KOJe0aHUI HE CIMIIKOM BEJIHMKA, COMOCTaBUMa C TAKOBOM B MPUPOIHBIX
yCIOBHSIX. BO MHOrMX 3KCIIEpUMEHTax OHU MCHOJb30BAJIM YACTOTY 8
I'epry — reodusnyueckyo pe30HAHCHYIO YacTOTYy — PaJMOBOJIHA C TaKOU
4aCTOTOM «yKJIAJbIBAE€TCS» HA JKBATOP IUIAHETHI TOYHO OXMH pa3! B
TaKUX MX OMbITaX — MPHU KCHO3UIMHU 3 yaca — HAOMIONaINCh MHOTHE
U3MEHEHHs  OMOJIOTMYECKMX  [OKa3aTeled,  XapakTepHble  AJis
reoreoPpu3nyecknx («0OBIYHBIX») BO3MYIICHUH (MTOAPOOHBIA aHAU3
COOTBETCTBYIOIIECH JsmTepaTypel cM B ['n.4 wMoHorpapuu b.M.
Brnagumupckuii, H.A. Temypbsiai) «BnusiHue cojlHeUHOW aKTUBHOCTH
Ha 6uocdepy u Hoochepy», M, 2000.

CnoXunoch TaK, 4YTO paCCMOTpCHHBIﬁ BbIIII€C MACCHB JAaHHBIX IIO

JJIEKTPOMAarHUTHOW Ouo(puU3NKe — TMpeacTaBleHHbIX MU Ha [lymmHckux
CUMIIO3UyMax — HE€ YYHTHIBAICA Ipu uHTeprnperauun M®P. A dro ecnu
«BHEWIHAS CwWiIa», BiausAmomas Ha napamerpel M®, 310 — BCE TEe Xke

CBEPX/UTMHHBIE DSJEKTPOMATHUTHBIE W aKycThdeckwe BoJHBI? KoneuHo,
nopoOHOe 00CYKICHHE dTOM THUIIOTE3bl — HE 3a7a4a 3TON CTaThi. XOTEIOCh
OBl TOJIPKO OOpAaTUTh BHUMAaHHUE YHUTATENIEH HA TO, YTO «IJIEKTPOMATHUTHOE»
uctoikoBanue (enomeHa MO TO3BONSET Cpa3y CHATb HEKOTOPHIC
IIapagOKChl. YK€ TOBOPHUIIOCH O «CTPAHHOW» CBSA3M amMIumTyasl MO ¢
MOKa3aTessIMH F, uHochepHl, 00 YAUBUTEIIHHBIX apdexrax
(37IEKTPOMArHUTHBIX) COJIHEUHBIX 3aTMeHHi. Ho Benp «dddext mecra» —
nepeMenieHne «jaeTekropa» Ha 40 cM — 3To TOXe camoe, YTO U OMOJIOKALIMS —
YyBCTBUTEIHHOCTD opraHusma K HEOJHOPOTHOCTSIM (OHOBBIX
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AJEKTPOMArHUTHBIX TOJEH. YMECTHO HamoMHUTb, 4yTto M® B akrax
paZoOaKTUBHOTO pacmaja ecTh CIEICTBUE HECTaOMIBHOCTH 3()PEeKTUBHOCTU
perucTpanuu cYyeTYNKoBOM anmapatypsl (c.6). Ho 3ta camas 3¢hekTHBHOCTh
U3MEHSAETCS HE TOJBKO NPU M3MEHEHHHM TEMIIEpATyphl — HO M B CBA3U C
BApUALIMSIMHU OKPYKAOIIMX alNapaTypy 3JIEKTPOMarHUTHBIX MOJIEH.

bbiio Obl HeolpaBJaHHBIM TPEYBETUYEHUEM CBOAUTH BECh KOMILIEKC
saieHu M® K 371eKTpOMarHUTHBIM MoJIIM. B cBoeli riiyOMHHOM OCHOBE 3TH
3aKOHOMEPHOCTH BOCXOJAT K CJIOKHOW OpraHU3aliy COJHEYHON aKTUBHOCTH,
koHTposmpyronied M®. Ho BbIcCOKasgs CTENEHb YHOPSAIOYEHHOCTH B
U3MEHEHUSX  HMHJEKCOB  COJHEYHOM  aKTUBHOCTH  3TO  IPOSBIICHHE
(GyHIaMEHTAILHOTO CBOMCTBA COJIHEYHOM CHUCTEMBl — €€ «MaKCHUMAaJbHOM
pe3oHaHCHOCTH». TepmuH mnpuHagiexur A.M. MomayaHOBY — IEepBOMY
HCCIIEIOBATENII0 KOONEPATUBHBIX CBOMCTB HAlICd IUIAHETHOM CHUCTEMBI
(mexny mpounm, C.3. obmancs ¢ HUM MHorue ronel). CormacHo A.M.
MoiyaHOBY, B COJHEYHOI CHCTEME CYIECTBYET OY€Hb CJOXHas M Ooraras
«CETKa» PE30HAHCHBIX NEPUOJOB — €UHAsA JJIsl BCEM CHCTEMBI, BKIFOUAKOIIAS
NEPUOANKY  COJMHEYHOM  aKTHUBHOCTH. OTOT JUHAMHYECKHNW  PEXKUM
aBTOKOJICOAHUI BO3HHMK OJlarojiapsi TMpPOLIECCY CHHXPOHM3alUU — Kak
CleCTBUE CJa0bIX B3aUMHBIX TPABUTAIIMOHHBIX BO3MYLIEHUN BCEX TeI
cucteMbl. Mosxet ObiTh, C.3. ObUT U TIpaB, KOI/ia MUCal O T'PaBUTAILIMOHHBIX
MOJISIX KaK NEPBONPUYNHE U3MEHEHUN B THCTOTpaMMax?

N3noxeHHbIi BhIIE «0OmMA B3Msim» Ha M@ oTpaxaeT, TOHSTHO,
HEKOTOpble  TpuUcCTpacTus aBTopa. UYUToOBl y uWTaTenss BO3HUKIA
«cbanaHcupoBaHHAas» KapTHHA, MOXKHO OOPATUTBCSA K TEKCTY Ha 3Ty Ke TeMy
omuskux corpyaaukoB C.O.: B.A. Ilanremiora u ap. «®enomen M®d», x.
Memadgpusuxa, ;4, cc. 73-97, 2021.

C.2. llIHo1b KAK UCTOPHUK

Kazanoce Obl, ipu moaHo# mnornomenHoctu C.O. paboroit mo MD (u
emé acnupaHThl, JEKIUHU...) Yy HEro He OBUIO BpPEeMEHU [JIs JPYTrux
cuctemMaTudeckux 3anatuil. Ho mosiBuiiace emé 3ameuarenbHas kaura «['epou
M 3J10/€H...» BblAepxkaBmasg mecth (!) u3maHuil (MUIIYIIUHA 3TH CTPOKH
OepekHO XpaHUT TmepBoe wusnanue 1997 ¢ aBTopckuMm aBTorpadom).
Macmrabpl 310l paboOThl MPOU3BOAAT CHIIBHOE BIICUATIICHHE: LIUTHPYETCS
OonpIiasi  JIUTEpaTypa; TOPHUBOMATCS  apXWBHBIE  JAHHBIE;  COOpaHbI
MHOTOYMCIICHHbIE  WJUTIOCTpalMu.  TeKCT  KHUTM  JIONOJIHSUICS |
COBEPUIEHCTBOBAJICS] YETBEPTh BEKA.
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rEPOM
I
POCCUICKOM

HAYKH

Cam C.D. ompegenusi €€ OCHOBHOE COAEPKAHUE KaK «Pa3MBIILICHHUE O
COIL[MAJIbHOM SIBJIECHUU «POCCUMCKAas MHTEUIMTEeHIUs»». (c. 610 mocnegnero
uzganus). Ho texkct mHoro Ooraye. DTO OAHOBPEMEHHO M KHHMIa HAay4HO-
nonyispHas: B odepke 00 A.I. T'ypBuue pacckasbiBaeTcsi O
MUTOT€HETUYECKOM M3JIy4eHUH; u3noxeHue ouorpaduu A.Jl. UwmxeBckoro
BKJIIOYAET CBeJieHHue o renuooduosioruu, a JI.A. bimomendensna — ganusie o
«OnoreHHoM maruetrure u T.1. Ho 31ech eCTh U «KOHKpETHas» UCTOPHS: MaJio
KTO 3HAET, YTO caMblii u3BecTHhI B Poccuu ¢usmyeckuit Mactutyt um. I1.H.
Jle6eneBa — (PMAH) 6wt ocHoBaH kymnioMm X.C. JlenenmoBeiM (1916). Wnu
nosisjieHue B Poccum BooOIlle MEPBOTO UCCIENOBATENBCKOIO YUPEKICHUS —
NHcTUTyTa SKCIIEPUMEHTATLHON MEIUIIMHBI — CBSI3aHO C MMEHEM MpHUHIA
H.II. Onpaendyprckoro (1890 r.). C.3. mumer HE TOIbKO O OHOIOrax.
Uwuratens 3Hakomutcst ¢ Oumorpadumeir actpodpusuka H.A. KoseipeBa (oH
NOJIyYnJI MEPBYI0 B MHUpPE CHEKTPOrpaMMy BYJIKaHUYECKOTO HM3BEP)KEHHUS Ha
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JlyHe, cTan u3BECTEH CBOMMM PA3MBILUICHUSIMU O IIpupoae Bpemenu — nocie
NECATUIICTUSI TpeObIBAaHUS B TIOPhMAax M Jlarepsx). Y3HAET HHTEPECHBIE
noApoOHocTH 0 Ku3HU Benukoro ¢usuka I1.JI. Kanumel. He Bce odepku B
KHUIe SBJISIOTCS  MUHU-Omorpadusamu. OTAENbHO paccka3blBaeTcsi o
COOBITUSIX, UMEIOLIUX BaXXHOE 3HAYEHUE JJISI UICTOPUU OTEUECTBEHHOW HAYKH
BOOOIIlE: HalpuMep, O 3alpeTe 3aHUMaTbCid B CTPaHE KJIACCHYECKOU
reHetuxkou (1948 r.).

C. 3. WHonb

H;R\S’K A vepes

BE mephut - n. A. BHFOMEHq)eﬂbA
CCCP
& K 36e30am - N __ o 5H0¢M3MKA “ noaaua
C. 2. lllnons

TEPOM, 3NOLEM,
KOHbOPMUCTDI
OTEYECTBEHHO

Ouepk o D.C. baype (I'm. 14 mocnemnero wu3gaHus) MOJDKEH OBITh
npouTéH OCOOEHHO BHUMATEIHHO: B HEM HJIET pPE€Ubh O CaMbIX MpPAYHBIX
ctpanunax ucropun Poccum — wmaccoBbix penpeccusix. g C.O. a3To,
OYEBHJIHO, HE TOJBKO HCTOPHUS, 3TO — Cy/Ib0a €ro caMoro M Bcex OJIM3KHUX.
['myOuHHBIE TPUYUHBI ITOTO JKYTKOTO (EHOMEHa OOCYXIAITCS PEIKO.
ITepBast BoJiHa TOHEHMH HA YY€HBIX OTHOCUTCS K 1929 r., nanee nocienoBaiu
1937 n 1949 rr. Ilepeuncnennsie roasl — 11-1€THUE MaKCUMYMBI COJIHEUHOU
AKTUBHOCTH BIOJIHE MPABAONOJ00HO, YTO KaK pa3 B 3TU TOJIbI UMEJIO MECTO
o0oCTpeHue nmapaHOUJANbHOTrO Opeaa y quKTaTtopa (cedyac M3BECTHO, YTO Ha
NICUXUKY BIMAIOT U Bapvalid KOCMHYECKOW moroiabl. ApxaHrenbckas E,B.
I'paborckas E.FO. KonoBansuyk B.H. HMccnenoBanue BIMsHHSI €CTECTBEHHBIX
TeJIMOTEOMArHUTHBIX (IYKTyaluii Ha OMORJIEKTPUUECKYI0 aKTMBHOCTh MO3Ta
yenoBeka. Yuennle 3anucku THY wum. Bepuanckoro T.19 (58) Ne3. —
Cumdbepomnons, 2006, c3-8). Ilcuxuyeckoe paccTpoiicTBO o0OIIeCTBa Kak
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LEJIOr0 B 3TO BpeMsi ObUIO MHAYLUHUPOBAHO MPPALMUOHATBHBIMU aKUUAMH Ha
rocyaapctBeHHOM ypoBHe. (M3-3a MEXIUMCUUILTMHAPHOTO Pa300IleHus
UCTOPUKOB W TICUXHMATPOB CIOKETHl TaKOro poja He OOCYKIAITCs; s
UCTOPUKOB MocTynku MBaHa ['pO3HOr0 — 3TO 3JIEMEHT €ro MOJUTUYECKOU
IIPOTPaMMBbI; I IICUXUATPOB — TE KE CaMbl€ AKIUU - KIMHUYECKUE MTPU3HAKH
nylieBHOro paccrpoiictBa). Jymaercs, C.O. couyBCTBEHHO OTHECCA Obl K
u3NokeHHoW rumoTe3e. OH 3HAT O CBS3M Bapwaluil KOCMO(MU3UYECKUX
(GakTOpoB M MacIITaOHBIX HCTOPHUYECKHX COOBITHI: JUYHO OOIancs c
repMaHckuM rcuxosioroM 3. OpteneM (S. Ertel), yctaHOBUBIIEM COBNAJEHUE
¢ ll-netTHuMH MakCcMMymMaMH COJIHEYHOW AKTMBHOCTH BCEX PEBOJIOLMUMN B
EBpone 18-20 BB.

3akmountenbHas MuHH-Onorpadust (I'n. 43 B mocneqHeM HM3AaHUU) Y
MOJIO/IBIX 4uTaTeNed Moria Obl [OHAYaly BbI3BaThb HEJOYMEHHE: Kak
amepukanckuii mwummapaep [Ix. Copoc mor okazatbes B psly Te€pOEB
oTeuecTBeHHOM Hayku?! OObsicHeHue yOemutenbHoe: B 1993 1. korma
noJiaBJisitoliee  OOJBIIMHCTBO HAyyHbIX paOOTHMKOB Poccum oxazanoch B
nonHot Humere, Jx. Copoc BblIEAW MOTHOAIOIIMM  €IUHOBPEMEHHOE
nocobue — no 500 oI (CoCTaBUTENb 3TOTO TEKCTa TOXKE ObLI MOJTydaTesieM
ATOW HEMAaJIO! JIJIsl TOTO BpeMeHU cyMMbI). Jlaree ObuT OcCHOBaH 0co0bIii DoH,
Ha CPEJICTBA KOTOPOTO MPOBOAMIIACH 1easi CEpUsi MEPONPUITHI MO CHACEHUIO
POCCUHCKON HAayKHW: BBIJCJIECHUE TPAHTOB HA MPOBEJICHHE HWCCIIECIOBAHUM,
OpraHu3alis HAy4YHO-MOMYJSPHBIX JICKIUMH B OTAAJIEHHBIX paillOHaX CTpaHbI,
npoBeleHUEe KOH(MEPEHIM W OJUMIMNAN IS  MOJONEKH, W3JaTeIIbCKas
NeATEIbHOCTh. B odepke eim€ MHOro MHTEpEeCHOro: o ToM, uro orel; Copoca
OBLT B POCCHIICKOM IUIEHY U TIepeal ChIHy HHTEepec K Poccum u e€ KynbType; o
TOM, 4TO HacTaBHUKOM Copoca ObL1 W3BECTHBIM Oputanckuii (uiocod K.
[Tonmep; o Tom, uto cam Copoc SIBISIETCSI aBTOPOM COZIEPKATEIBHBIX paboT 1o
skoHoMuKke. WM em€ o TOM, 4YTO 9Ta HEBUJAHHAs [0 MaclITabam
OJIaroTBOpUTENbHAS AKIUS TIO CYTH TOXKE caMoe, 4yTo U nocTynok kymma X.C.
JlenenuoBa, ocHoBarenss ®HWAHa. Cam »3TOT oOuepk — CIEJOBaHHE
3aMeuaTeNIbHON TPAIUIIMK HAIIEro Hapoja — MOMHUTh 100po. Mexay npouunm,
B CBOE BpeMs Onarogaprocts Copocy BeiHecHa ['ocynapctBennas Jlyma.

JInyHoe o01meHne

Cpean yenoBedeckux KadectB, npucymux C.O. wdame Bcero
YIIOMUHAIOTCS SPYIUIHUS U CKpOMHOCTh. K HUM Hamo Obl 700aBUTH emié —
UCXOAHO-I00pOXKeNaTeIbHOE OTHOLICHHE K JIIOASM. JTH MpUBIEKaTEIbHbIE
cTtoponbl JuyHOCTH C.D. MO3BOJAIOT TMOHATH, MOYEMY B €r0 «KOMaHIE»
COCTOSTM He3aypsiAHbIE JIIOJM, KaK €My YAaBaJoCh TaK JIETKO M OBICTPO
OpPraHU30BBIBATH KOONIEPATUBHBIE MEKAUCIUIUINHAPHBIE PAOOTHI.
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Oobmenue C.D. u cocTaBUTENs] JAHHOTO TeKcTa Hayanoch ¢ 1982 r. u
nocie mnepsoro llymmHCkOro cummnosmyma caenanoch peryysapHsIM. Kak
4acTo 3TO ObUTM MoJJiepKKa ¥ Tomolllb... Botr B CII6 B «J/lome kHUTH» (UTO
Ha HeBckoM) npocmarpuBaroTcsi HOBUHKH. C.D. 3aMe4aeT ¢ KaKUM IPYCTHBIM
YyBCTBOM €r0 CIIyTHUK CTaBUT HAa MecTO 3HaMmeHuTyro B 90-e¢ knHury H.H.
bepGepoBoit  «KypcuB Mol» (1o mnpuuuHEe HUMIETHI...). C.D. KHUTY
HEMEIJICHHO MOKYMaeT U AapuT. A KaKONW BaXKHOW MOJIJIEPKKONW KPBIMCKHAM
(mpoBUHIIMANILHBIM) aBTOpaM ObL10 Hanucanue C.O. [IpeaucnoBust K ©X KHUTE
«Kocmuueckne puTMbD» !

Ho mumymmit sti crpoku o6s3an C.O. emé M 3mu3040M 0c000it
KU3HEHHON BaxHOCTH. OH 0OpaTH/ BHUMaHUE Ha HEBBICOKHM O(UIIMATbHBINA
CTaTyC CBOETO KOJUIETH — MIIQAIINI HAy4HbIH coTpyaHUK. [Ipeanoxun y ceds B
[TynmackoM uHCTUTYTe BrOoQu3uky 3alIUTUTH AOKTOPCKYIO TUCCEPTALHUIO.
OtBeT Ha OTO NpeMIOKEHHWE ObUT OTPULATENIBHBIA — B CBSI3U C
HEBO3MO>XHOCTBIO HAIIMCaTh COOTBETCTBYIOLINI TEKCT U3-3a BBICOKOW HAarpy3KH
no OCHOBHOM pabore (B KpwiMckoil acTpodusuueckoit oOcepBaTopun).
KommenTapuii C.D.: mucath TEKCT HET HEOOXOAUMOCTH, 3allUTa BO3MOXKHA IO
COBOKYITHOCTH OITyOJIMKOBaHHBIX pa0oT. HamiexxuT, olHaKo... mociaenoBaiu
10IpOOHBIE MHCTPYKIIMU — KaK MOJIyYUTh OT3bIBbI HA 3TU MyOauKanuu. B utore
CIyCTsl MOJTOJa, 3aluTa cocrosiack (nexkadper 1997 r.). IlpoBenenue Bceit
«omnepanun» ObUI0 Oe3ynpeyHbIM: XOTS HEKOTOPbIE CTOPOHBI TE€X CaMbIX
nyOnvKauuii ObLIM BeCbMa CIIOPHBIMHU, XOTsI YueHbId coBeT MHCTUTyTa UMen
peryTanui0  OCOOGHHO  TpeOOBATEIBHOTO M «OE3KAJIOCTHOrO»,  OH
IPOTOJIOCOBAN 32 TNPUCYKACHHE JOKTOPCKOM CcTemeHu (u3-MaT Hayk
enuHornacHo. C.3. o0xaman 4yBCTBOM IOMOpa B TOJHON CTEMEHU M OYEHb
LEHWJ 3TO KauecTBO y coOecenHUKOB. [lo moBomy Bcero MmpOMCIIEANIEro OH
BBICKA3aJICSl TIPEJIEITBHO JIAKOHUYHO: «TIOJIET MPOIIEN 0e3 3aMeHaHil».

Becnoit 2002 r. C.O. mosyumn mpurjianieHue MOoceTuTh KpbhIMCKyrO
actpodusuyeckyto odcepBaroputo (KpAO). [Ipurnamienue B BbICIICH CTENeHU
HeoObIUHOE: HEe OT Jlupekiuuu, a OT CKpOMHOM >KEHUIUHBI, KOTOpasi Ha3Bajla B
gecTh C.D. OTKPBITYIO MaTyto TuIaHeTy (actepoun). Kaxkercs, Takum criocobom
OHA BBIPA3WJIa CBOE BOCXUILICHUE KHUTOU «['epou U 31mozeu. . . ».

3neck HeoOxoaumo mosicienue. B 1963-1998 rr. B KpAO npoBoaunack
MacumTabHas mporpamMmMa MO HaOJIOJIEHUIO AaCTePOUIOB. bBbBUIO OTKPBITO
00JIbIIIOEe YMCIIO HEM3BECTHBIX MpeXkAe MaibixX IutaneT. [lo maBHel Tpaguimu
NEPBOOTKPHIBATEb HOBOM IUIAHETHI MMEN IPaBO MPUCBOUTH €i Ha3BaHUE.
Ilocne yTBepKIOEHMsT OTOTO Ha3BaHUsA KOMHCCHEM MeEXIyHapOIHOIO
ActpoHomuueckoro Coro3a, OHO HE MOXET ObITh M3MEHEHO — COXPaHAETCS
Be4yHO. (C.D. oueHb 00U OTMEUaTh HEOOBIYHbBIE «TIEPECEUCHUS» COOBITHI U
moned. Kak TyT He BCIOMHUTB: TEJIECKOI, Ha KOTOPOM BBINOJHSAJIACH
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MEMORIES

nporpaMma MOMCKa HEU3BECTHBIX aCTEPOUJIOB — JABOWHON acTporpad (hupMsl
Letic — 0bu1 puBe3eH B KpAO u3 'epmanun (1946) B nopsinke penapanui..
OH Obul HaliJIeH B YNAaKkOBAaHHOM BHUJEe — 3TOo Obul mojapok ['uriepa
Mycconnnn).

Ha npuBenennoit dororpaduu 3aduKCHpOBaH CaMblii TOPKECTBEHHBIM
MoMeHT: C.D. monyumn akT MexayHapoanoro Actpodusudeckoro Corosa, B
KOTOpPOM TIPUBENICHBI TapameTpbl OpOWUTHI Manoi TutaHeTsl «lIIHOMwS»
(SHnollia). IIBeTsl mpenoaHecia HW3BECTHasi KpbIMcKasi aktpuca (CBeTiiaHa
KyuepeHko... (B JOKyMEHTE MPUBOAUTCS JaTa OTKpbITUS TiaHeThl (1982) u,
KOHEYHO, UM NepBOOTKpbIBaTeNns — Jluauu MBanoBHsl UepHbix). UyTh 103kK€E
B 3TOM %€ 3asie C.D. nmpouen nekiuto o0 M® (24 anpens 2002 r.).
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XV MexpayHapoaHas KpbiMckasi kKoHdepeHuus “KOCMOC U BUOCPEPA”, 2023
XV International Crimean Conference “COSMOS AND BIOSPHERE”, 2023

[Imanera IIIHOMMA mnpu CBOEM JBUKEHHM B «KPBIMCKOM MOsICE
aCTEPOUIOB» COMMKAETCSI BpPEMs OT BPEMEHH C TIJIaHETaMU — UMEHAMH OJTU3KO
3HAaKOMbIMH. BOT Benukuii MareMaTuk ApPHOJB/ (KaK yhuTaTesb MOMHUT, C.0.
TaKk W HE y3Haja ero MHeHus o MD...), 3HaMeHHUTHIM Ouosor Tumodees-
PecoBckuil (Ha3BaHHWE 3TOM IUIAHETHI 3BYUHUT CTpaHHOBATO — TumMpecoBusi). A
em€ O4eHb TporaTesbHO, 4YTo B Karamore acTeponsioB yBEKOBEYEHbI MHOTHE
uMeHa ['epoeB OTEeUeCTBEHHOW HAyKH, (UTYPUPYIOIIHE B HCTOPUYECKOU
kaure C.0.: KomabioB, UmxkeBckuil, Opatbsi BaBuioBel, oten v cbiH Kanuiibl.
Hanpnexur cnemuanbHO OTMETUTH: KpbhIMCKH acTpoHom T.M. CmupHoBa
Ha3BaJla OTKPHITYIO €10 mianery (1981) «Copoc».

Kparkuii uror

B cBoeit Bpemsi A.JI. UnmxeBCKUN TPEANPUHAT MHOTO YCHIHN, YTOOBI
000CHOBATh TE3HC: COJIHEUHAsl aKTUBHOCTh — KOCMHYECKasl TIOT0/1a BIUSIOT Ha
Bce Ouonormueckue mporeccel. C.O IHonp yOeauTenbHO MOKa3ad, YTO
reauoOnoJIOTHs BTOPUYHA: KOCMHUYECKas IMOroja BIMsSET HAa Bce (PU3HKO-
XMMHUYECKUE SIBJIEHUS — BKJIIOYasl JUHAMHUKY OMOXMMHUYECKUX peakuui. ITOT
(yHIaMEHTaJIbHON Ba)KHOCTH BBIBOJ, — HE TOJIbKO MAacIUTAaOHBIA BKJIaJ B
npo0JieMy COJHEYHO-3€MHBIX CBSI3€d. OJTO NPUHLIMIHUAIBHO HOBOE I10JIE
UCCIIEJOBAaHUM — HAJUIEKUT HOHATh, KaK CBepxciladble (PU3MUECKNUE areHThl —
IPEXKJIE BCEr0 = JJIEKTPOMAarHUTHBIE U AKYCTUYECKHE — MOTYT BIIMATH Ha
BOJHBIE PACTBOPbl M MOJYNPOBOAHUKOBBIE CTPYKTypbl. He mnommexut
comaenuto, yto C.3. [1IHONP MPUHAIICKNAT K TOW caMOi OJiecTsIed Tuiesiae
['epoeB pOCCHMICKOM HAayKH, O KOTOPOM OH TaK YBJIEKaTEIbHO pacCKa3al B
CBOEH IOCIEHEN KHUTE.
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