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EVOLUTION OF BIOSPHERE AND HUMAN
Popov A.V, Sairt Petersburg &te University, St. Petersburg

Abstract:The life on Earth was formed in the water as the result of the interaction of the
Sun and the Earth. The organism is an open system and requires a constant supply of solar
energy and matter. It cres the environment of fierce competition between organisna
higher phylogenetic groups and turns the biosphere into a single evolving system. An organism
and many organisms form two interconnected structures. The biosphere tends to expand its
space andeize qualitatively new territories. Dominant groups segp the development of
other groups. The successful development of bilaterals led to the emergence of man. The ac-
quisition of immortality by the human soul during the transition to another watldbl¢he
emergence of a fundamentally new movement okthgqymatter. This movement of new matter
affects the evolution of man in the biosphere. The influence of a higher motion of matter on a
lower one is generally characteristic of the biosphere. Oradays the interaction of science
and theology is necessary

ltejqHg ujdz fedmszfdls! ¢ ttOmMmdsiste] dzd:
9JC0O, dtsBrtHd®Bs tMisOdso dls! Mw dzO@ W Iz dzH (
dzte ydd ydots?2 ftedtetsHr d dzaj ydoeot?2 HtdtesHT
hsegts oaLter 90. wbkh jMmsokjls { tod dzus fdgdo diry dizts j
sy BORd M dr GHESLSHAG B B djSHOokd (
BOBd. [(Mmdzd LOCtrIsr j MdMmlsj 3"  siistsw dadets
otcj i3i dzd d HtesmMisteOdzmlse j, st tls Ml rdlsy s Ofc
sdj 3 BOjtedd d ¢ shistsvddgdass dsite jdB o] " dj jin Isfot,
dzvels Msets?2 syl M MOBsSLOLOdIsdw . | dzv L
tOClsjtedzs Ists, vyt do Mtselsdess $ 82 L Oded o
[ dzv tslsCter Isr 7 ) joddsd Misysds < @tc @Ssls jls o j dzdzts j
Czf desls! PphDzg HiRs ) dzdes o dzdwW j Is dzO tOL o
odlsdj dr Mt jdedesMmisj2 L OeadMmdls tsls ftetsyy
cds, twjLEkzd SOt Ctlsttstets?2 wWodw jlsfpw j fls
( e dRBdesy jMlso © o L OCtr Isr 7 fd fmistg @3OE o O dzdhs
mEh imseakze hdj ots otej d3jdzd d tesMmistceOdzMmliso j
Ud MSdr Mddz §f dzOdzj Ist 1 4 dBdzv, Ists lsCter Isr j

4



Clsdoe dzr jd tdfBtctdsGisticoC@izldsve jo s
o 0dzdd tsIsC to flﬂjqfrxglgl-dg AzinuiOefdsjo [z tsdzda jL y dzts 2
B dedzsfilsj 2 detsisd § dzOdzj Is™ 7 § dgdzv .
dzdw ydLdzed W MYy SBtOLBoOdzdy dz2O f tso J

dUd dz o O dzs fMtcOprdefds,’ ejL rofigflds@ajdzwps h § 2
sz MdMmlsj sz, Olgj e ozt Bgeb o Gdadats?2 O L OC
Yyomisd, SCtlsttOv wGOHa  bmnpy dzdL ¢[e@dgstdddy),2
shdztso OdzdzOW dzO 1 dzj d3j dzls Otedz = § B O dzlf O Bzis 0 ( e
dzddOdodilsdd, pUslEstcr j € o9 Odzlsr , B dzEF tsHBEL W
B 4 dzdzs s w d3, ZyoOmlsekzsls o tecOdzdL Oydd xd
B3j dzlsr . rdLdz, COC or MhOW WstedsO &BOIsj ted d
Wt RBOLYe@Pdd) sy dedL " § > LWBKEBIERe EROs | fip d
tcOLodIsdjd3 ydL ded, tsmidedpjpd@CEzE 2 Mdz® j dddzC w7 s’
ydj B stccOdzdL &30 tsls C o 0Odzls©O wodzv jIsfaw Ists,
odeOshd2Mmw ftesyj M, Ctlktotsdlz dzj sB - tSH J A
hjMmMlse ©. Clsts tOLdrYjslgfV Sdedz@aialf’'L dgOM a2 Miso ts
slsdzd YO  IsO dplstise sIss EEdzOH O h d R dzj dL d3j dadatsfls !
detso jdzdj Y drLrded wWoeodzw jlsfqw tjLzdz sOlstsdy tcOL
1 Jddgdzw . 1 dzv teOLodIlsdw Yy dLdzed Mo jteh j dzdets d
dzd jsdddzj ydes?2 { dzgjtededd o OFC 9 Olststecdidy, dzdWMs Isds@s '
sftcj Hjdzj dzdesdlz 1 IsOf jJ JJ ©WOLoadIsdw.

rdqLrdz otsLddSdz0O o ftwtsyjmmy oL O disHJ 2
Bdud MSdds fesmMstcOdzmMisa sdz C O (oW o dzj
o dzOW Isj teH p 2P WBsHIEBHIsoadw o tcOY OdzO M
2 ddlsjots Mh jesefsBykd @) MC s, Bdtdzts@
J cdzts g ts. HtIcjHO, 9o Cobtstets? tsdzd o tsL dzd
ddzs sMtej ddshiswd ¢ CtshMBduj MSs®RE ot
sOCdr Efmdzse d2 weodzw jIsmw detsigdslsj ysaOdzts T«
g JsdidzhW stedzsd tetso Odzd ! f sMmistsw dgdes Mikzh j M
ydehdj MejHB?2 HdvW Wosttdkdtese OdzedWw ¢ s
dz' , otLddSCh OW 9o 0OC9jOdgdsde,d Vo RO fiff 'ts otg jtc
Misodv dasis] BB psEOc®dMise j 6 Jj 5 dBdud M
dz
s

or Mlskf Osls ¢
r

=3

[ MtsB j dzdets M Is ! & d iIPX dzsOlsdslecid @ dz® vdzw I fipldnty 2
9¢Cd dzO fteslswy jdedd d3d dzdzd OtcH 59 dzf Is.
9 0Ols d?2 ~rdeaOChiptgGe@@O s i3 J 6 Okztc® d Glsdzsh
Mlslzg) cedj2. 1t 1Isdds tsmtsB j dedetsmlsw s OF
¢ shdidd ud NS sBA]. f tesmistcOdzmlseo 2 [ 1, 2
MY O BGBKOLBSI OO dzj LOL " 9dzr d3 oL O
Is i} v di] uGla® v dzd q 6 j H Mis Oo dzj dzO tsH ded ¢
Mlsotsdy {1 sdr BtecOddL 3o . U J
d, ®BtOLEksIs Wddztsej dzj Isd y
Mo dzv j Is MisB s2tc® L @d d3s H

zO 1 t6 ) H fptcfOupcrpotE? ettt

5

W
tcj H
J H



MstezCkztes? BtecOddL BO, O HtkzcOw MtkzCisk
CGOdzd L dzsse, Ctclststetsy dzf “Wodzwjlsmw (tsMmiss?
MistcOdzmise j dzdzts § tsH 850 ) dBts ] 7t5B 8L s Qdadsis [d tc
Bite! Bj, OWElegOgts] Wi dzse j dzgj Isdyd MS Ow ctekzf ff C
EmMfj~0O0 d MismMseBO BBt! BFf L O ts9 dzOH Jj dzd j !
lLOdisHi2Misady { dzj d3j dzlsse Btee Odzd L 3O,

staligftclz j sw ¢ j deslsdf sd3. | J desisd if tedfj dgisd 4 ¢bH 2
HicsB dzz ¥ flosctORBEZ ©OLodlsdw {ssets StE O
Ctcj sdese s st OdzgdL BO MtsH jtey dls sOCyJ thd
Wddztse jdzgj sduyj MSts?2 ctelzdffr, o slstpiphzslsdf
sLotsdzV jIs fisL HO9 Ols! fndrdﬁxgdszr],ilstajlzglslmftsﬁmg
dzdL B3O d jeB d@desy JMlsea O (Wddztse j dzgj Isd yg f
sEjdaj sdujMSBs2 ctokffj fdmismOosdds O
dzj dedetse s ftosMistcPdziip®y OH W o5 e e iy o v
ded C detso J ded ¢ degetsgryg Médlzse ezt § BBAdZj jJ o
sB dzsfis! Jtedmf smtsedzj dzdw € tOL dztstsB tgC
1 9 s0z8

OH 5

M
Iso j dzdets tcOMmh qtew j Is dz¢ yd tsdzdz’ | o 5L
79 d f§todo sditdtso Qdzdfsn Efisiny j o) .z dte!
d3ts ) dats Mjstddz'm OHe®C Isf totsctcj MMdo dzr = W ddztsg
ftoscdte] MMdodets?2 Wddzse jdaj sdyj MSs2 ctok
5 4t ddh i da
J dzdzts tedoMmh gt ditsy detsisd 5 o dzOH j dzd &
dzj dide'tsdg) Is tc O dzfiyls o ts d3. RABj dedets ) B d dzOIs j te
yjmm wOLadlsdw BdtsmW jtor . 1 OC tsdzts d3d te d
Wddzseg jdzj sdyj mMSdr ctokzff, {oLotsdzw:s IS
M CsB3BddZ2ZOydwv did o rtHWhdR o hdetbBCHRG O
Misste Hdzw CdzS ktej dzydd d J Misj Mise j dzdzatsc
mMeso z Yy dL dzad MsMmMisOQo dzw jIs tStec Oded L d3, -

sflstcOdzmis e j dedets tstcd Odzad L 59 Odadzlz s 1
tgfOL ofdis d3tsy jIs Mikh jMiseose Ols! Is s dz! €
M fsHtsBdze 3d MiBj BGteeOdzdL ORI . |
COC MmtsBts? MbteczCIlskzter Yy dLded, (
Odzgdw, dORtsHdIlsMwW o daj ftojter adatsds ff sMmilstsW c
lehcjfr]lsajdtz@'l]’dg)dy[lsm’@'l_ 1 Issegts oL Odd3tsH j 2 Mmise c
dzsodjjdz f sdzso BGts toOL dzdetsy J dedv, C sty 5B
dzd j 1 otsdzs ydtsdade' 7 oL sy detsfls j 2 ydLded.
sotstcj dzgdd twWOL dzdyde' = ¢ j deslsd f so {f toj dgtsad M O j
9 JHddesj, IsjMmdets Mo w L Odadatsjj., LPdzts dp @zisls tc®r

0%+ "N FN " §2afd@sf+-~=2@da0

&
L
L
s
fn
b
L
2
i mMisfmsedshls' s OClkdo dsd
3]
L
s
tc
s
|
K
3]
B
L

CQIFG SHQHINIT THOQ TE OX =a

desfmis! oL dedCdztse jdedW L dzOydlsy dzv dets B tsdzj J

dzdtekzs h 2 o 1otds ydodedesds ftetsyj Mg, o i
Cktej dzydw L O tso dzOH jdogQjdzlst dezjjte cfdigid?m § =fris)s drj <
Bsy desMils! o dHIBCKB®HRMBE "™ o BsMistcOdzmlso 5, o



Loz, ydqvw odHO HOJI Wdazsejdzgjsdudmé&dy cte
mMf sMOBdzdeo O h dramw ¢ Mt j dadetsMlsw d3 B tsdzj j
Wdud M mEEofiatso O (" B, OdBWdBdd, tgjl§Ilsdd
MlstczClskzter , COC dz2Oftcdd3jtc BJdzOIsj tcOdzdd, o
otsLdzd Cdetso jdzad® BSLEO, ftsHjdzddd ydotsilsdy 2
d ©OHJOdz dzsfd B4 Isted ydz" ~. 1 tf fipdsicHedrdnin dto tiks
tcOLodIlsdw ( Otern jtsydOlsn,swhtsitg Cafder ,H o dzd detsifistip)
sddzs G jdesWisdzH o dHO © jHddzzr MmMdMmlsj iz, o
fsdzz yddzd tsfftej HJ dzj dadetsj dzOL dzOy J dzd 4 . [ f)d
f slstsdsmisoe 5, s dzts d6'j alz@zsB MW Mz M sfsdege” d3 Glis
ZHOyYdzts 2 fiylastalilE, Is Hstdsj dizppdgC dj tsMmtseBd ftoj HdzOL
1 CMf jteddzj delstse, Cltter | dsceckzls ftede j Misd
K &3 fsLHd] j] © 1 otsdzt ydoodzdzsdz tcOL o dIlsdd od

i Jotsdzt ydsdzdzr d3 mtsee diafinivdg o twLdodgHdif d o s
Stz L dso B d dz&Kzj s ®dzd ces M fisdisB dzr = ¢ OCIsd e
9 ftosMmlsteOdzMmlsoj d B! Bj L O 5o d&zOH Jjdad j !
Misstetsdadz Md d3dsd Isted ydzr § BeOdedL A", My smtss
W istc 30 dadpwd iSjitc e Odzd L d30@ o ff totsMis tc O dzmlisfgty B -Is ts dz
Msotso OdzO otsL dzdCdztso j dzd¥ odzgjh dziets MECJjdzj s
dzed Mstsdesedn. 1 tsdzjj Mtso jtoh j dadzOW WistcdsO® H o
Mtstotsdadz® ¥ M dizdzj Isteds, oL dzd ¢ dzg & tstzd g tz]
[ded tsB ZOH Odzd BtSdzj j Mtsg jdie Myjj dizlz'tcds df tsite tgf by ¢ diz
MseBMisotso Oah dd3 OSCIsdodasdzz ff jtoj A3 h j deds tsto
Bjtejddvr. uvOSCB] fjtejddjhjdedj o' L™ 9 0dzts d
tcseo M@ ddvw, hHhdzkddy jdgdj zdwstcHr d o tsL dz
dzj udetsfils j 2 dassB j fighf flogcffou@ets § o By M jdedd tstec
ClsO WtedO HodyjdedWw (dzEyddzO o tsff dztsh j dzd j
dzj 2h jjJ ©OLoadldj] rttcHtsor n HioHBd Odzsm+

LOY ftdztsy oL dzed S detso jdzdj 3 f tod &3OIstse d yJ o

1 s tsdz Wz sl € Bzls O MdMmilsj BBO, dzlzy H OB N (
ftodlstsCj 1 dzgjteedd Hdzw Metsjets Mikh jMisetso O
St Odzed L BBOBBd f tetsls j £ O If saydzls tfdi j olztf o O dztf & S
Mtej H [ jdzaj ] tMisteOw CwdeS ktej daydWis dnp dz@zidgo j
WddzsejdzgijIsdud MSdds ctelkzd §f Od3. 4 dzOdBtsdzt h §
Mise j dzdets o dzdw e h O dzg0O EMEBtejdedj + otsdz® ydd

1 ddzOlIlsj e Odzd ( , d dzd Halzfr]ls tc ts dzdzj frpd-d3d3d Is te
dzsls! OCIsdodzsects Hoady jdedw, ttBdEZOLBYl dfgtf
fsdmMcO dmstsydd O 1 ditedd. (IO Mf sMmsB dat
Mts L dzOydlsjdz dzgn d@3 ko j dzd yJ ded j &3 ff tesfMls tc O dzi |
dzd 4 O3 andzIscts stcc OdzO, ¢ o PUd d kBs M F dsts s
dzr 2 yjdalstc ftoj otcON Djimf dzgdFOdz: dzEsthtser h
desmisd SdeC ko] dzlssmf ssB dz fr]lso[ Stec Odzd L d30.
Ndotsets tMtsB j dzdets -~ OtOCIsjtodats HdzW R tSteH SO

7



otsL Btsy desMis'  tc Cdecp?] ofifklsj! dzjolsizlz Isdaty dff tsIs€ tor dzd
desfls! Hdzvisitse Qe W dzfigsL c O, fGtojotcOIlsdoeh jc
JHddzr 2 yjdzlste, ftsdzzydeh d?2 oL @3ty desMmis! f

l twjLikzd IsOkjy o f{fttsyjmmj 1 etdzs ydd Bdt
nlstthsafgjdzc[UBIﬁ]g)atsfnlsOdzJ dz" | ctkzffr tstcc Odz
dsilslsy mMdzed o o &zl i3] d Hzj dzdzis B stz dpd WP E S 0
d dzd tstsc{(DdchLd3r M tteddidlsdodz d3 tejL jtco ZOte
Btsdz! h Iz MotsBtsHE §tsdzzyddd tz0q &g dz,j dadz
tc@ez . CPGJO fsHodydz" | BtecOdedL d3f , A Qlesd s dzts
st OdedL Oydesdedesets ftedmf smtse dzj dedvw, C0OC
yddzd oL @3ty desfmisd MEkh jMlse j dzdetse s dg@®or h j
hJiocBtgsetsseteOLd] dn Wistd.

s HBd3d dzOdzls dz' d3 Walstdri2'y ffeQdgizOsly) da€figizdsdy.d ted H ®
nStoH Lo Igjister j fshdzd s fzlsd ddalsj daind o dets &
d tsMmtsB j dzdets e dzso dzesets L 6 O, yYbts fftedo jc
pots?2 Witedy¥ Hody jdzdWw dOIsjtedd, MowL Odgdds?2 M
dzj € s 0.

1 0 tOdedzdr 1 IsOf O jo@soe § S 6OW dz@ Bzlizy dHzGrj & 5 ©
I jdBO ez degsegts dBSLEO. v dgj OdgH j tels Odzt
500 ¢kB. fmds. ). 1 B HOUGS B@deMisdzig P 3G ez
zo j dzduj dzd j ¢ dBlsB 5 Od O3 fip s sz todz” d3d ¢
st Odzisfy! Mdedy J dzedd &3 5B § BO BBSLGCO. (
@mel Lotsdzs ydgosdzdzse s ftesyd MMO  tesmdz
Gdn BcOdtss e OdedL dG3so, CtSEGHO ddzsj d
Of Or ko j dzduydoe Ojsmw of L WP ORI o Odzde
szfr]lsalsaOdzq’W” MlstezClskzter EkZd3j dz N Oj Ismyw
Cdds ftsorh jdedj d3 kZtetseo dzv d dzls j dzdzj €
WjSldodats?2 HtsBr ygo jfdgls j ©r 8] tc§ thdgls
M dzj dzdss M9sQf ddxizdz.j)2. (v MY j " dZ2OVY - s
ts 2
i tc

7 B
RIS HEN T3>

FEegoeoIgog—@
Efq_.;,

ONVIEC S

Csdzdzj SIsdodes? jj BdOddL Oydc
dojdzs ¢ wOLoadIlsd twjdzimjdz d dfi
s wOLodE@p7lsjdase dzjls Istsdsz dz@e Omlzs i d o |
Mtse to j d3j dzdEerdosupdssgpfed@®.Popoy [ 7], uybts L dzOd3j dzl
deso j ded ] destsfW jtor . Cltsls 1 IsOf twOLoadlsdw
dzs ydosdedzr dz oL tcr asdze, S wlstste’ 2j B OfcddCdsijde d L1
B L tse fdzj di3j dz, O 1 JQlsk df sdyzai ©utcdgds® dztffo fndew L Od
skzte, ©OL o dIsdj d3 dfodzh§ dozj ddzfuisijleeOlszter , dmS 21

dzv L esdzs ydd ydossets nOtOCIsjtoedats dzj Is

~sHE dL fttsMmistcOdzMmlis o j dzdztds?O ditpts | Hizts, do oTsEm et
Nj MEjHk GcOdkdL Bse Btdjj o' MECEs bk
o ts2, B tsdzjfyte jipzs yEAsPIls Odzd v . i) KBlsj GlzdatsAistlzj 2" v
or aH LO ftejHjdz Htjyd?2 MtejHr BdIsOdz]
COyjMmbsej abkz{lsk (ke ?2 ttdd dzOyd dzOs Is L (

8



o jHENjj fodasyjddj. S$k0O L OS tsdas d3j jteddssfls
9JC0O. ItLHJ2 Mo g sdfjdgscdsr fyfdjtecc s Ho dy j dad v
dzj dets dzO EBZdzdulstsy J dzedd Y Jd MlsC 82 Ctsde€ kztej dzyd
dqrAHjwWisjdz detsinfsd d MLHOd] ckdkOdzdesets, ¢
dzsEBod d EZoOyjdeddw € COYeztf? Gzt dptate®) B i (s 0 daC
s hdr Hdlgf )t sdesM Oz ( deOtesHOR) d dm GG wfMmizH

ljtejdgnhjddj HEN]d yYyjdtsej O dL Bdshij
h j dedete ztlats Mtc j HEZ sodzj Cdzs oL ded € datsoe j dzd |
1 tod L dz@edfcfigy diff d O dz! dets desosGts Hoady J dzdW dBOIs,
LHOJIs Mmtsdetg de™ jj dasdisdztsh j dzgdv BiyHE dzORCts2
fmists aLOq’d3dzisGts foslsdosMmissw dzdWw dg.tsdzy dz" MM

[Btoejlsjdedj HENS2 BjMMdjtesdw ftodo jdts
dzd v BQlsf thdflaf M j 2 BOLjtedd. Clsts detsotsj o' Mm!
dzv j Isfiglyr df WOS Bdzsd3d tede” o3 fesHSd J ded § dF OL
ftoddydy dOdz dzs dzse™ 2 1 1sOf twcOIsg Y JBP
mMotsd LOSCBSdtd] tcdzsMmisd OLodIlsdw. r jMmlsCoOw
dZOw Hdv B (MY jsdsl sii@didhj @ 4SS &2 &6 tde?  to
hj2 ®EOjtedd. [d2O BCOLTM 90 jls odzdwdad j dz0O
Meets sBh jMisa©O. | pdisdp§®@jo  selAsy fijdzo j
jets Mtshsedtsis: ¢ o Ctdllktej dzsdets? Biste! B
Mlso sz  Ugletstd@w dzOr BH J ISO ISSidd®qQ)y j dlzd § dzG M IBdts
ssdz? €5 L OtezHdgY jIs f sded 530dzedj R MIsddzr yYgJ ¢
MtsL dz0OIls j dz'ydpsieglzr dififC. © 1 1 Istsds o dzdwW ded d B t5dzj .

sj edd dzO0 Btsdzj § dzdL §esd sy jiek@EAte) "o EEDHsi]-tc d ¢
dzdj tBh OW L OX dudakds) tcbasmdzd ¢ dzso j dzd j d3r fydz
ydilsjdzo dzn 2 d fteddzeydti doOdz: dzr 2 h O 9o t0OL oc

t OLoadldj &OL ¢ ® ¢ tpzizisiy jddzto fLtagdoCjddis o j dzd ®
dzseo J yjmMésets dqdazndodH O, CBIststcOYW wWoddzOMm! |
Odz' dets dzsotsctstodd dh 3 ted W REtE j d dzls j dzdzj Sl Y ¢
MW jtey BftejHjdYddMm! NJjMmMsEtts?2 € c®UFEORAG ) -
eslsCts?2 yjdzse jyjmeEts2 ydu ded, sts HEMPO yj
Pimdzseo dvw MmMkh j Mise caz® daaf 8L d3ts ¥ 2O i s dizg)tijdn@-ts y d
dzedw o Mmtse jteh j dedats dzsdc) @3] fztzts B) Is iz @) dizfisls of v dzdat
CodeS 2Ztej dzydd L O 1 dg ebs¥ J tcjno sBin p y gzdeth dzts
mMeh jMlsoso OdzgdwWw 3" Mdzw h j 2 BOIsjtedd. [ dzv Mmiz!
Misd "Bdshdz'L OlstcOls 1+ dzj @ d nd dste@igdIs s dzfzp tc G d
Cktoj dzglsdz" = BIsdetsh jdzd?2 dz0  tsdzsy dilsj dz' dzr j fe

shdzsomsdzy otsL dzd S dzso j dzdW Y sdzsy dlIsj dzt dz" = 5
COshdn o 1ilssdg ddzlsj dzdzj S Is 2 @drOdzts g5 tc Hzis d W Js i
ftoj 3o ffgds j dzdzj CIstse, BBdzjj GBS dm d
Hize s ftedqtecsHkz d Gfitse j ddesMmisd dipPdes & s A3 Gzl |
Il sLdedCh jJ Btsdzj J o ' IS dsdels jHdade]yS jisdkdSidz gi&slg j t
fMlselzjls dz© i gzebg | MHEY j BB o H¥B'dQIQiC e OBy df BB ff

9



jets d fsHetslsOoadzdeo OW ¢ MEh jMsotseo Odeds o ¢
€Oy jdzts o §sMOdg ddsmedinddd. Ckts o' Mh jj
dzf LOoadmdls Bls ftsdzzyj ddw 1 dzi ttciddg) ddddzHdgde d
cOBRBCOBd Cctgzisd j §GLdd BdMW jtedzs?2 X J
9JC0O Mkh jMmMise jdzedets tsftcjHjdzv JIsMWisp e C stsE
Bjdedes Mddzt dzO o tsBh jMmlse jdzdz' = d e tMmMikzHOtcml
vsO0Cdd3 BBEKLOLBA, dLdz , weodwehOwiw fteofs
Isd ted d,w tgfSdty jols Oy J dedzglz® Isj dzgH j dzyd® L Orm 9 Ols
sj dzdzj CIs yj dztse j O, B &zOC 5H Ot dzthyg dsdz iz ts 1B dit
desfls! ©OMh disj ddY o dtses? MijHj B dIlsOdz
9 twOLodIlsdd HES It gwzstptg SO dzvejrls] Jtfdidzs iiddieas
Mo O sEqddOUpdJEJtc (¢clsls Mo jlse) . 1 I 3 J ¢
YdLdzd ftosHiSd OwlsdyWLgLj"r addls f toj Hr HEZh dJ Wt
hjdelsezw da. 1rMmhji ddalsj dzdzj SIskzOdz! datsj H
defp o tsLHJj2Mlsodj @ figpdsts esjdusiffif&jtie)f tWsBOSC d d3
Yd dzse j & tsB L Istsd3 dzgj Y wsHBSLIG]j 9 OjIs. | dzO0o dz
L stcgds® sG55 Hoady jdedWw o3 mdzwh j2 dBwBOLjtedd ufs
odHBsBEZ, &O Btdj | tcOdzdZj 2L HpEGEEH edO dz @Sz
[ dIsj tcOlskztcO
ndashsynedj Omfjslr Letd ydd xd
d &zd L Oy di'H 2 deCDidsty HelfsRdz € Wash jftgd deydd d
1 sH GBf. JARdMs)l Eseo@&BL H LI v, W15, w. 20
2] 1 s B9 ¢ Il Msfdzf tsdedg®, 1 otsdze yqdqw o OMf jSClsy Wdd
ZzZeedvw, {ottdzt ydqodzd¥OW v@j sez@@Wd W Isitcs Mg mitdasO. tc j H .
RL-8at {42016 316 f.17.4. 7
Bl]lIsise ¢. 1. IoLrddCdtseojdzdd Y dL dzad da jistoSey diig -dzd
cqdwv, 1Lotsdzt yqosdzdzOvW cJjtsetcOVdw: wvtelbr/ [lgmiztdPks
. 14dMmMjtetseo O,Tuel B WiR|ILbUW BB®IO7 M.T38. . 29
41 sfse ¢. 1. Cotdzst yqw C¢0O0¢C MOBsteOL 9 do O h OwW fw
5] Y s ¢. 1 .d [\pdedgsdpgdds(ily sL Hdz] W Odz] tesL 52 M BE B
4lBJU. wjt. 7. 2PO10. I 4. 2. w. 59
6] 1 sftso ¢. 1. tOLOGdpl il Bd O gtwis® figdes’ J 4§ j
4lBjJUV. dwitiwv¥e, |]2¢101 3. 3
[71Y sf s . 1. 2015@.B@oﬁzlsmlséiafswqq’ftgdsﬁmllsﬂ@@]hsqgc{ wd
34 dedz’ § fJtetsBdzy d3' f Odzj ks stzsgfdfid ¥ Odzj edpl®Ezizts 6 d
MmMseo © ¢fitseg I g, 2015, 72004 ., sw. 98
[8] Popovl A.V., Nestell2 G. P., Nestell2 M. K., Manger3 W. L. An Evolutionary Model for
the Neoproterozoic (Ediacarahanerozoic Biosphere. Part One: Concepts and Exploitation
of Aquatic Environments. Open Journal cé@togy, 2017, 7,-18., http://www.scirp.org/jour-
nal/ojg. SSN Online: 216T589.

Njisfse ...
esedw d ydo
[ t6

10



LazobPruv{rfff1rRC R frUlTr3
R/ (1 fJo1LrRC 1 1OUusSOMm [ 0.

s{1uvtdf]? soéyrwuvld¢ Ruesvedul 11 1 [ d 4

bt d
gvsifuvsvovpuves [ BYRI ZIMm JtouorufJlizIm [oduuRrR
Uu. U ¢ Bl OME d 2 6 s Mdedh Ojetnfipcp I jddslz" Radz.z [ . ) |

QUALITY CONTROL OF ARTIFICIAL TRANSFORMATION

OF STRUCTURALLY UNSTABLE SOIL MASSES
T.T. Abramoval.omonosov Moscow State University, Moscow
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Abstract.Non-destructive geophysical methods, based on examining the propagation of
surface (elastic) waves, can be used for the quality control of stabilized dispersed soils. These
methods are considered in this work: ultrasound, seismic acoastitsgismi@xgoration. It
is shown that a change in the velocity of longitudmal v eropsgation allows to judge about
the interaction of the binder with the soil. This establishes the duration of the soil stabilization.
Strength and modulus sbil-cement deformatn ae controlled by establishing correlations
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strength, defanation modulus.

rdav sBimfjuyiddy EMiss2ydetsmisd -dyststclzy j
Zsedyj MSdr EmMzsedwrs yOmilsts dzj sB R tSH J 3
Gtozdzlstsea . [ HAZOGCE, dzgj MBsIlstew dzO ko j dzd ydoe C
tcOMisOr h dj tsBiffjteds’ tsQ s, doty L €z IsOBisp {f dz,
dzdVv cokzdzls sl dgOHLEEPe@dsEOYydzs d HEB Mde i
ltoeddgj dgv jd&3r jJ © HftOCIsdS ) Mbtetsdlsy dz2 Mlso O d
Hdzw L sts?2 yJjdzd, dzaj BB My Juyudo Ot ls § sdzkz yg

11



dzff stcj HMlse j dadets o . tsfdaecp ™ 8 BMmdatso dets Bz tc O
omMCter sdj dBOMMdoese L OCtjfdzj dedetsets G tolz dzgls C
dr dMfrlsOddjdz 9 MlsOydtsdzOtdzr = kmdse v .

l MmMewLd M 1Isddz smMsBlz®¥ OCkEZzOdz desfyls:
d2' 7 ¢ sYWdLisfnidEeYd o lsdsic 5 d fif f tedeilze 2 4slsf) e j o
dzso rjjilslgr @ Mj2Mdii3stcOL 9 J H ZQZ' Isfip oL fgdgts O C I fipls
des?2 s j dedesyls ¢ o d3j dej degdw 1 Isdrn d3j Istst
ftso jtorndesisde" » otsdzdetsor 7 wWodzj ded?2, toj L 5dz0
misj 2.

LAz IstcOL o zC o teisC ) If o 'd3] tzyfdejlsHnw e Qfdeddd ddif
dzd ydzr » CtcdmsikkEmy2sBEBHOMKIs o MsC 2 tLOL

s ¥ fsLotsdzvels tsyjdzdo Ols! HjWttcdzOyd !
d¢d diOIsjtcgOdasteH’ I o0 dztsc = € My lp tetizd Is 3V
O syS s zbds 3, g 56 d dztso t32,C dlis.didz" caz- 1 . o .
Cseo" i3 f HistsoB'Hdgdz© t©WOBESIST {5 q’frjijlsdzJL
ud dedv tMmtsed dzdetsfis 2 tcOMY Wish)ls tfdedzdpd v
o jdadets LOCtjlfdzjdeder » JMEOR © L OodMmdd
s2ME€EOYj Msoj tBI jClstsea dMmMmdzj Hise Odad 2
JoOBENdr (yjdigjdals, LBdZzO EdtsmO, Mmddzd¢C
dzd { Isddzj ded c3d dz d H&. Jnted H defp Iz gzts tizg M (S B dz§ |
Nddzr j, MeedzddSd). 1 odizyj ttjeshBf s dOd;
sMistcOdzj dzgdv §totsHBsdz! dz' = o sdzdgj H CofefQ -5 L «
SH2Mlsodw &vxf iz Hzlsigogteczdzlstsds. 1 Of ted d
BBISOdZer: ujd34dzlsisd3, dzOdBtsdzi j ddzlsj dzimd

sw o §hteedy L sEOUGdd O iztd
JdZdZISJ[ 5dr dzQteO figls O ded jts Mdats o dzts
HWhdas o MmMtsmisOes f jMEsoe, L OCtcj § dzj dzdz"
Wi dzZOSts {50 LOStds®] tedshls! dzj M
Cso COtlhB@BEOda B2, 3]. uwlttshmls! @O
o 15 Gripls O f5 Is te ) Edzj dz " jdzed j 53 tcOL di3gj tetso  d3d
jfdzj dedetsets §jMSO. Clts ©BLEMmdse dj dts
O ftcdotsHdls €& ko jdzdyd dzd¥ o dzlislisteijj dzdzj 2
Yylsts fted tSHdE d k@ ¢ty disihhklO j i

11
o

28
-
ON/}
f.%a%

IS AFG

gwqrﬁ_qgmgm T nnsSssSITSsSISa 3‘-05"‘8_
s_ns.

Fo—Q “PNIFIFOQJS GO ~0° G F

fiMgte OMisjIs ) ko jddyjddj &3 MsH jtey Oded™ o
Is j dzind o dzj J , Yy jets Btsdz hj VERR) MY . Maw v®
n 1sOCddd -d gk drtzg 6 ugp@E QM) ed Misd S Odsd L O
clzdzso, ®BC, § Qb ud M d s e dsdd v Afftadaichy
d o dzOy dztsfyls! . wkh jflse jdede' B tsctcOded Y dzd j
jbmw Brfstetsj] Hwoedsh jddj {djttedd kzda kst

ftesho j ydo®iIs! dz@BE gzzB ddzj BBdZj § 1 5.
¢92hbdu4m9d? B ssH dMmysdz L bJ s wedrd dpm-
frlsOdzdd cGcolzdzssyj d3j dalsdz" = Mo ©2 L iIsdd3 d3j Is

12



&

, 9 Ctltster o fftoj 5B dZOH O Is st Hzts dz! dz
dz, mdgj dz! ded y¢ d 20¢[ls4] ytsksdzjids o P& & bpts fif by gz ¢
sH' daj ftod d3j dad d3" H dzV¥v IsifoH@Rd3  fipflsL tasiAR Isd@se? dzd
de. O( didgj f sMissw dzfflsoa © MCstesMisd ttOMY tots
dz2 Mo Od), Mo O2,-d§k zOfipdets 2 15 Otlz@zzis ¢ ¢
Is ts wiglgfipuisjod@f W ) d Hte., HBMlskzY ¢ Ctlststor
tG@LtGIZhO“thIIBH@EBdZ‘SE'[SdR‘BJJQIS'[SS Bsckzls d
, Bideso Odzdz" | d2O dzOB dz6 Hjdedd o MC o O
sO ddzd W HBE fn dzddz ots o dzj "N Or MnjSdd RE tolz C
Bdzt Hj dzd2 o dB3OMMde O, dMSEMmMmise j dedats L C
| dels Odelf d ®sckzls B s diftsd! L 59 Ode’  Isj n dat
jdedzr | ©® GAtsH] fHtwtso jHjddw Mmlstelz?2 dets?2 Yy
Isq’Qtsafd3cf stelzB OB MdelOa tizls t5) g dzjif dadfiydz] fi) asC

H dzefdlzdzts o1t dzddts oStRMe W<€ b )is.dzddis o figR W |
CmsduiMSCTR MSo Oy ddeds & dLBjteoc
f O :sdaseplkz QUOailsjis (Hs 20 €41 vy) d kEd
d 34 dals™ ,  Yofeusia" jdgd) dbylis tgts cdsqjLddr dz" o3q

O jsteB2tcc © Hdzw CtsdEstesdy MeMmistsw dzd W
FdB3J dZsOydd, f§sCO0LO0dd ftjdhzh i
B ssHse [ 1] . Clbt tBEZMmdsdadj ds o

w fr;ﬁ]dEjBHJtS,_iSQ(hjm?d d dm¢ dzt ydls: _I;’islsci_
dztsdssﬁaﬂztm L ptgezg, dBdetsc syd fdzj dzdz J
JMlsoasoa Odzdj L Oo dMmd dztsthdedg, d3f tg ta g dztf f
Ij’tGIqu’d3q’ Mots2Mlseo Odsd dBOIsj tcd Odzts o .
Oz stcOBRBd wWodzwe Isfpw: otcj dZ¥W twOMY tots
z IztthIzGc{: o sdzdz. [ M dzts ol dpEAs toHsdnN@E dztffrid:
Sdz dets?2 bk tvgc Y togitedpdyl g fifis df s L @ 5H d Is iy
B 6 dzdzr o5 L dzOyJ dzqi3y op H tz O figityls|tS Odigeff W1 etotsfLj eiyOy H § d
ote] i3y dzd tOMY tctsMmls tc Gifzfs dzlf W & it Erfsaidsdc tsodts dzde'te (s
detsfidstefH Zdzv H W Bsted3OYydd (kftckzetsMmisd) ctolzdzlst
CPditctso syfiyFdREiPe, 2 ¢ M G to St l4c'ts yifstintdsd ts Hz00
SfMdetsy My Olsdje d ¢ MidstesAps'! Hzjfweizteds@y kb ds dfdk
1 Oftedd3d 6, dmMMdzj Hsa OdzedY 85 s jteCJ todL
Istso o ©WO2td (dshOHjgepkighldy O8C @c B)E&w @OdgY
HtS edkzeeddzr 20 &, yYybt Mitsttshmis! bkfttkzcects2
HES 2800 d3/ifd (dz) dzbB L&A 5d3/ iy (20 ) .

] SHictsB dzOY B ssHdC O  sets MfsmMse O 5§
dmf sdz L 59 Odz { tcdzj dzdzezb tc E3ik iz kB sE3s pls tc iz 2 dzts 2
sOydd dzO Btdz hsd3 C tsdzdhyj Hlsegztsedj J C Stsdz!
SsHStt®eBUJBJH!' | OfOHMsets MEiBKEMisdzBGE 5 +
¥dMlsoa O, LHORFHr 2 [ OtcdddzMEse s Isj Olstc O,

FFSFag

I

T - ToRogQa-n QRO FRIo

CHTHAJN—ONF-FIO-G G

13



? edg jdzOX wrwd2 MOt ¢ ¢HBJteOdzls j 2 ME O
CBBHMEOW, ¢ [BOotBSHAME2 COdRO&ke d HT
j todzW C Bl fiE dzso @Y, Zfjlsddz d Htc. [ 6]
sdz h j2 HBMiste jtodetMisd d § sdzdeslsr
M sdz L sg BlisH 5 ssdfMpi2pze ifrPdp Oy d dedzz ¥ O
Y qddedzz® ¢ StcOH B dEZEE OYyde, t©OHJ o 5dzdzt
CtetlstsBSCEORELEOYeOB@GOJds sdzdetso 5] ff tot
, JdHECydbdzdzr 2 COtslsOy. [ MtsB j dzdats Ml
ybtsts 4 jod jsidsl ddstcdOBls B Is! dMf tsdz! L 59 Odz'
jdz dz' § MCoOyddr . vOCdj dMmdzj Hiso Odad ™

dzdwv tcOBBIls dzOBdz¢ HOIS! HdBBOBJSCE dL d3j d
dZzOB tstc O ff tosydaesMmisd cGtolzdzalstsyj d3j dzls dats G t

OCd L RO LPLoOdzdzse s Mdzj HEZj s, Ybt:

1 fsCOLOjdzd ddzlsj ctcOdz! des?2 MEtstesMmisd tcO
Bsckzls Mz dlst Ctedlsjtedjdd Hdzv EfMmisOdatso
owykhjoets fted ECtjfdzjdedd ctozdzlstso ;

1 ~OtcOCIsjtc dqL d3j dzgj dedvw MEC steshmisdj lf tcdsta is-dz
Bsy deteijds O dzts o dIs! fJtosHisdzy dIsj dz! desfyls! {f t

stso ;
T MmMowiL! &BiYHE ftojHjdZtB fesydsmisd d Mm¢
J smw ddzese W OC Isstcdats 2, LOadMmwh j2 sl

fsted mistshisd, o dkOydshisd d Htkzeds WOClk

] dsj tcOIsktcO©
Mloterdhtsp. wlstelz? d2OY yj BBy deksOydw ctelzdzlstse d & 5z
d3 0 m M dhps/Ayeodiagnosticsu
2] sy€ ., rkkswsoggasWdLr dy mMsdy
o' ndzr i cCtkzdkstse. [ ., 1jHtO, 197 87 f.
Blr zptetlo.dudOEzrf.dad. , pObjj&®RLEZYJ ded dzzs BOREBY L - W
mMSedr Moat2Mmlse f jMEtsea, L OCtc] {f[dA) Iszpdt FIO EAPjidptdzd-H dz
dsets Mso j N Odedwy s LOCtejf dzj dAfs B4 &l dzslsdzj dede ¢
[41s Of Zfls dmeadz dz! deggy OfRs5B dzj d3" GhzzBdusidsQL jogw@-d
HdBdzsC Oydd o M iscstOdty e ddvpizy iy Cagiftesdiss j- dpjS dadfigd 2a ts dzdzts o
SsHtso HdzW dzj tOL tekzh O h jets Ctsdalstetsdzy W Iz dzH O3] dzls C
HdzWw flskHjdalstse. [ ., vdedoejtmdlsjlsmMCOw Cdzdc O, 20
5] s¢ d dets RO fnj detSol . RMMMdzj H s Odzd J Edz' stcOL oG tsor
MtczS skztcstsBtcOL s OdzdY © GCtokzdzsOR, tBKOB IS Odzdz
Hiso IXdz® j Mtss L detsld3j Be@ yilelgC sd3 Mseo j M Odedd ¢ ) OC toj f dzj
kso o Mmtdls o lshdse?jde 1 @84, 129
6]y j cdzpC da , I BetsdBsdZzto® [. 1., sOfbkmsdd 1. 1., |
dzj ded j St dzj Sder = cisVvdLduimeéda d GJBISJndZCfILJ
COYyjMmMlsa® ¢cMCter Isr fe OBl dHMEEESHE Ehd B iizsfls §
sjrdzd CO,T,2.3 4

FOITHX ~IFITIT e Rt
Q—Q—G(ﬂg‘ﬁ_ngﬁ_ — Q—.
CEIT” g-oG =00
RN O N B s

= S

0.0 7« Q0

Q—.0—.Q—

BjstsHT C tsdzlstotsd
6,
J

14



touzrRAT L1 80 GUIGIARR

t e 2ol dm
Arrovt o 21 ¢1RrRR V[ T 601

13/ dUO0AR[1 ¢

Red[ (rf1 1 RE R IRUJIIH@NRW@PliiIlﬂ[1¢
Loy j detso'@u g, IRC 530k .3l .dgy j o O [ .

RdzmMlsdlskzls ¢ jtscwOW ddioy ¢s. RiGQJlefr] Y0o o [

2Rdzfnlsq’lslzls dmiststedd J Misj Mmis.d ®i1© dzGripd O f € :dzq’gq’

RicC @B MR H O te dsdad) sdgde Pd Is j Is

DESCRIPTION THE CODE OF THE EVOLUTION OF THE RELIEF IN STEPS
CENTRAL ASIA ACCORDING TO STATI ONARY STUDIES
AND LITHOLOGICAL RECORDS HOLOCENE
Bazhenova O.11?Snytko V.A.,*Tyumentseva E.M.
lv. B. Sochava Institute of geography SB RAS, Irkutsk
2S.1. Vavilov Institute of history of natural science and technolBgys, Moskou
3Irkutsk StateUniversity
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Abstract:On the basis of lonterm stationary studies, the temporal organization of exog-
enous relief formation, characteristic of the eastern monsoon sector of the steppes of Central
Asia, has been established. Theda&cular 2-:B85-year cycle of functioning of thsmall litho-
metric basin is considered in detail. The rhythmic nature of the change in the dynamic phases
of relief formation in the Holocene was revealed, which were combined into cycles of various
hierarchial levels.

Keywords: OnontArgun steppe, functining of geosystems, lithotreams of matter, dy-
namic phases of relief formation, cycles, Holocene
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ESTIMATION OF THE CARBON DIOXIDE FLOW

GENERATED BY THE LATERITE WEATHERING CRUST

Vorobyev S.A. Lomonosov Moscow state University. Moscow
Mamedov V. |. Geoprospects Itd, Conacry
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Abstract: Monitoring of the composition of the underground atmosphere of bauxite de-
posits in West Africa allowed for the first time to obtain data on the nésrhaof degassing
into the atmosphere of rocks of the laterite weathering crust. Observations were made on the
territory with different geomorphological structures, which allowed us to assess the influence
of terrain and landscape factors on the procesadérground gas generation. It is established
that the composition of the underground gas atmosphere changes periodically during the day.
High carbon dioxide and low oxygen levels are recorded at noon, and the composition of the
underground laterite gailid is inverted at night. The daily flow of carbon dioxide fromZ m
of the laterite crust surface to the atmosphere is  0,38%dam
This data makes it possible to estimate the annual flow of carbon dioxide into the atmosphere
from the surface of th&uinean bauxite province, it is72billion tons.
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MONITORING OF THE CONDITION OF MONUMENTS
SUBJECT TO BIODEGRADATION ON MARBLE SCULPTURE

IN ST PETERSBURG
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Abstract The deterioration of the ecological situation has a detrimental effedteon t
preservation of stone monuments exposed in the open air. This problem is especially acute for
cultural heritaganonuments in the central districts of megalopolises. The destruction of stone
in natural conditions is an inartificial process under thei@rfte of closely interrelated physi-
cal, chemical and biological factors. These processes are irreversible jdutithin man's
power to slow down these processes on the basis of an integrated geoecological approach to
solving this problem. One of the kaspects of preserving historical monuments is to prevent
or limit the processes of biological colonization aongt materials (natural and artificial stone).

Keywords: biodeterioration, microorganisms, monuments, mycology
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MONITORING OF VLF/LF SIGNALS FOR INVES TIGATION
OF THE IONOSPHERE RESPONSE TO GEOPHYSICAL

PROCESSES AND SPACE WEATHER EVENTS
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Abstract:The paper presents a short overview of the world's studies of the Earth's ionosphere
response to events and phenomena such as earthquakes, volcanic eruptions, space weather events,
and dso shows an example of the resulf the analysis of data obtained at the receiving center on
the Kamchatka Peninsula.
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Abstract: Measures to mitigate the coronavirus disease 2019 (COYjipandemic
causedylobal changes in human activity. Many countries, including Russia, implemented var-

i ous measures to restrict pe o pstriel preductioo and me nt ,
construction, up to a complete stop of the activities of many enterprisgsré&strictions have

led to a noticeable improvement in the ecological situation around the world, which has been
noted by many researchers. The level a$rae noise recorded by the network of seismic sta-

tions all over the world has also significantlgcdeased. This paper is devoted to correlation
between seismic noise in 4 Russian cities (Moscow, St. Petersburg, Yekaterinburg and Ob-
ninsk) and independenteasurements of human mobility daily calculated by Yandex company.

Keywords: Covid19, ecology, semic noise, seismometer, sedblation index.
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GEOCHEMICAL AND MICROBIOLOGICAL STUDY OF ROCKS,
ORES AND SOILS IN THE AREA AFFECTED
BY AEROTECHNOGENIC EM ISSIONS

OF THE ¢SEVERONI KELe PLANT
Voytekhovsky Y.L., NeradovskY.N., Miroshnichenko T.A.
Geological Institute of the FIC KSC RAS, Apatity
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Abstract The article provides preliminary results obid at the latest stage of complex
geochemical and microbiologitstudy of rocks, ores and soils in the area affected by aerotech-
nogenic emissions of the Severonikel Dressing Plant in the framework of the international pro-
ject K[ 1115¢GeoBio Hazards in the Arctic Regi@under the Europian Neighbourhood In-
strument CossBorder Cooperation Programme Kolarctic. West of the Monchegorsk town
along the NittisKkumuzhyaTravyanaya Mts, the oxidation degree of sulfide coppekel ores,
alterationsm their mineralogical and chemical compositions, soil acidity and diverkitye
microbiota that was actively involved in geochemical processes were identified and appeared
well correlated.

§QFs 0.0

Keywords.¢Severoniked? plant, Monchegorskregion, sulfide coppenickel ores, acid
rains, bacteria, micromycetes.

Despite the challenging@/ID-19 situation, the authors provided geochemical
and microbiological studies of rocks, ores and soils in the area affected by aerotech-
nogenic emissions of the Severonikel Piatthe Monchegorsk area of the Murmansk
region in summer, 2020. The reseanas carried out in the framework of the inter-
national project K 1115 cGeoBio Hazards in the Arctic Regién
(gd sBdzsEdup@MEdyd g mEédizunder tighe Eur o

bourhood Instrument Crogorder Cooperation Programme Kolarctic 2@0D20.
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About 50 soil samples were collected from four sublatitudprafiles,
starting at the slopes of the NitkaimuzhyaTravyanaya massif and spreading
eastwards up to the peatthwest of Monchegorskn situmeasurements showed
tc 1 values to range from 3.6 to 7.2, with pH increasing with the sampling depth at
everypoint (0.5 m, 1.0 m).

The systematic analysis of microbiota in the soils and on the ore surface showed
the following. The diversity of bacteria and micromycetes is djuiieed. Notably,
the amount of microorganisms of various groups in the soils isdevably higher
than on the ore surface, which is reasonable due to the low content or a total absence
of nutrients in the latter. In the soil, the amount of bacted& B850 ths cells/g, the
amount of micromycetes is 012 ths CFU/g; on the surfacetbk ores, the amount
on cell bacteria is 3860 cellsim?, fungi buds’ 2-38 CFUfi?. Saprotrophic, oli-
gotrophic, nitrifying, denitrifying and ircoxidizing bacteria wer identified in the
soils and on the ore surface. Oligotrophs dominated in all samples

Fig. 1.Micromycetes in soillT sam. 721 sam. 25 (Sabouraud mediur); sam. 36 (Czapek

Dox medium). Micromycetesn surface of ores:4sam. 59, 5 sam. 71, 6 sam. 75 (Czapek

Dox medium);7 Aureobasidium pullulané d e Bar y & Arfawcke nPBriicdlium G.
glabrum(Wehmer) Westling P@nicillium spinulosunthomy  Reficillium herqueBainier

& Sartory,  Asfpiergillus versicolofVuill.) Tirab.;  ReficilliumvelutinumJ.F.H. Beyma
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Micromycetes were extracted in all soil samples @bcies) and on the
surface of the ore (10 species) (Figs. 1, 2). From 12 to 16 micromycetes were
extracted in each soil sahep From 2 to 6 micromycete species were extracted
from the surface of the ore samples. The similarity degree of the species compo-
sition in both cases is 47%. Thus, a half of species extracted from the soil and ore
surface are identicaPenicilliumgenusdominates in amount of species {30%)
in all samples, which is typical of soils in northern regidtesecilomyces variotii
andAcremonium murorurspecies were extracted from all soil samples, but these
are minor.Gibellulopsis nigrescenand Sarocladiumstrictumspecies prevail in
a number of sample¥he micromycetstructure is more even on the ore surface
than in the soil, no vible dominants are observed. The highest abundance value
is recorded foPenicillium spinulosunspecies in all samples.

Thus, it is proved that microbiota was actively involved in the gaodal
transformation of rocks and ores in the area affected loye@bnogenic emissions
of the Severonikel Plant near the Monchegorsk town in the Murmansk region.

Fig. 2.1 Acremonium murorum (Corda) W. GamsA&pergillus versicolor (Vuill.) Tirah 3
Gibellulopsis nigrescens (Pethybr.) Zare, W. Gams & Summ&Mucor hiemalis Wehmer

5 Penicillium aurantiogriseum Dierckx Pénicillium canescens Sopp Pénicillium decum-

bens Thom ABur eobasi dium pullul ans ( ¢dePericéliuny & L°
herquei Bainier & Sartory Reficillium jensenii K.W. Zaski  Redicillium purpurescens

(Sopp) Biourge  ReAgicillium simplicissimum (Oudem.) Thom
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WATER PROTECTION ZONES AS A NECESSARY TYPE OF
PROTECTED NATURAL TERRITORIES FOR THE EUROPEAN
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Abstract: an important problem of the territory of the European Nea#t of theRussian
Federation is currently preservation of forest and water resources. As a resténsive forest
management during the XX century and imperfect approaches to the allocation of water pro-
tection zones, negative qualitative changes in landscapesed. To reduce the level of envi-
ronmental tension and preserve such an important nags@lirce potential, it is necessary to
rationalize approaches to setting the borders of water protection zones based on the physical
and geographical features oétterritory.

Keywords: protected natural areas, water protection area, deforestatior, mahage-
ment, geographical landscape.
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Abstract: In this arti@d, a database was created on the example of the territory of the
Chernorechensk forest area, which in the future witvato make a spatial visualization of
data by building a series of thematic maps. The sources of information for compiling the data-
basewere forest tax descriptions, plans, topographic maps, and remote images. Using the ex-
ample of forming an informationatdiabase, the boundaries of forest divisions were vectorized
in ArcMap geoinformation systems. Was developed by the author as an erhthplattribute
table to enter the information on the forest units. As examples of visualization of the information
datbase, maps of the forest management of the Chernorechensk forest area were constructed.

Keywords: forest management, GIS, databasesfoy, taxation
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MATHEMATICAL MODELING OF PETROGRAPHIC STRUCTURES

USING MODERN INFORMATION TECHNOLOGIES
Zakharova A.A., Voytekhovskiy Yu. L., Sa#tetersburg Mining University
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Abstract:The paper is devoted to modeling the microstructuresobk using an original
approach to the analysis of structureseblasn the statistics of intergranular contacts. The pos-
sibilities of using modern information technologies for modeling are considered. A methodol-
ogy developed by the authors for using the@S program for automatic contact counting is
described. As a sellt of the development of specialized software the authors demonstrated the
Hardy-Weinberg boundary for triple contacts in a bimineral rock.
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rium, structural indicatrix, intgranular contacts.
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Bl ODI VERSI TY6S DYNAMI C OF THE SUF
DINOSAURIA AT DIFFERENT TAXONOMIC LEVELS

Neserov E.M., EgorowP.l., Miroshkina¢ .E., Zagashev S.M.
Herzen Sate Pedagogical University of Russia
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Abstract The dynamics of the development of thiediversity of this superorder was
calculated. Estimates of the possible number of genera for dinosaurs for each period of the
Mesozoic are psented. The data on biodiversity of dinosaurs at the time of two Mesozoic
extinctions- Late Triassic and CretaousPaleogene are presented and analyzed. It is shown
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that at the time of extinction the dinosaurs were far from their natural sunset,cehiaims
the catastrophic nature of events that occurred on land at the end of the Mesozoic era.

Keywords Dinosauria, biodiversity, mass extinctions, disasters.
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Abstract: A system of muhkvector applied use of data from the study of fossil materials

is proposed on the basis of a comprehensive study of sections and analysis of the spatiotemporal
structure and dynamics of species diversity of atemocomplexes.

Keywords: Holocene, fossil fauna, species diversity, favorable environmental conditions,
ecosystem transformation.
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¢GEOGRAPHY AND ECOLOGY € AS A TOPIC AT THE FIFTH
CONGRESS OF THE GEOGRAPHICAL SOCIETY
OF THE USSR (LENINGRAD, 1970):

TO THE FIFTIETH ANNIVERSARY OF THE CONGRESS
INesterov E. M.23Snytko V. A.,?Sobisevich A.V.
Herzen Russian state University
2S.I.Vavilov Institute of history of natural science and technology RAS
3V. B. Sochavdnstitute of geography SB RAS
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Abstract: The Fifth Congress ofglalFUnion geographical society is recorded in the his-
tory of geographical sciercas one of the most productive. Scientific reports presented at the
Congress are considered. Special attention is paid to environmental issues. The article traces
the histoy of V. B. Sochava's report "Geography and ecology” in the program of the Congress
discussion of the report during the Congrasd publications which followed he report con-
tributed to development of the Theory of geosystems as a component in thepoherelof
complex physical geography by V. B. Sochava.
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APPLICATION OF THIXOMET MINERAL IMAGE A NALYZER

IN MINERALOGY AND PETROGRAPHY
llalova R.K, Sant-Petersburg Mining UniversifysaintPetersburg

b dzdzts s Oydw : t OmMMBssIstcj dzr ts fn) t5jBdgodEizsn ISt to f ctdafQigl dgh
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Abstract:Features of application of modern softedihixomet Mineral for solving vari-
ous tasks in e field of mineralogy and petrography are considered. A wide review of functions
and methods used in mineral composition analysis is made. The basis of Thixomet is panoramic
studies. The advantage of thedute is automatic classification of minerals byiocgl charac-
teristics with the possibility of manual correction. All examination results are consolidated into
a single database with subsequent execution of various mineralogical calculations. At the end
of the work, there is an option to build charts feodeling enrichment processes and export
reports to MS Office products.

Keywords: Thixomeimage analyzer, mineral composition analysis, information technol-
ogy in geology.

I dzOflstswh jj otejBY ddaW stedBOYdtsdzdz” j s -
Bs2 YOMls! 5t eO@YEESQls ddz' dzts?2 MY jte. wkh jfls
sBjMjujdd?2, Sttt j jffifdeosts dovjs dsdztdesjdhvjlsi §
[1]. 1 HOddks?2 fMisOl! | oMMkt d' oL BE
B J MY j ThixodzaetMineralH dzv tcj h j dzadw B del teOdztse d yd
dud mMéde LOHOY (tdfm. 1).

1 OL 8 0Odzedj OdzOdzd L OBixemed tefts dsiprctOydj lszdtwls ¢ to
cthixise (COMQOuAdsp) (regi tejdzdj ), Iss jMmilss ¢RI
dzdjée [2]. r42fsadlsj dz dzs, dL Bjtej dedw, o
h St dsd G150 Odzdes defswy s jfeds’ o5 SY I MOdad § 5 Ml
s lsfyw  dgj MS tsdds ¢ afdigy ff sakizlefdzr dfdin deisjgbii@iee d W d3d .
wodzwe Isipw f OdestcOi3de" § dMmMmdzi Hise Oded W ( ted M.

[ dzw  dzOyodzO f jtej ygmdzdds smdzso dz" § ( B OL t
dzd L s9 Odedz" J 9 0OdzOdzdTh@dmstic ] 1 )JL B 06Is s dgedzd |
FPesHdzs Btsdz hdr f Odzbstc® dztlz © dzf dzts d3tc ® 15 § dzg dz
o] dedzr 2 WBGEHsdgnSczS ydw; 3) 9" HJ dzj dzd J

65



yejlkz; 4) ¢ d&omidW ydw Bl jClkte §t dz
¢ dds
tclz ydz

r

d¢co
f Ot O3] SIOW® &1 tsec@@@Qisdzd ¥  H &zv  E dzlz y
J tod .

dL 33 d ded ™ (

t dfm. 1. t OBtYJjd dBBJ Mists, sBtstczHBO Odzgdatsj] dMmMmdzj Ht
ftsd3 f OdzZOdzd L Olststesdy3 L sBtOy j ded W
ThixometMineral

m 400 800 1200 1600 2000 2800 3200 4000

2400 3600

[ q®. ltsq’d34  [OGSEOGESEE (L 58Oy ] dzdf

500 1000 1500 2000 2500

t dfy. 3j.tc Vabdudddsday ded v Hdzqdz,r fr]Jquzq’Q tlkHds2 &dd
7) 1CMmMftstels qLBBKLOYjJdd2 d dsB'MS fjto
Office; 8) MfJjydodzdL dqeseo Odzdz' | ©OolstsBOIsdL 1
MistczC skzter ROl ted Odztso : Y jodadn ColicteoRjida) de | L
fejHjdzjdd) fowdmsshmisd d Hwlkzed].

]l sHtctsBdzj j ©OLBjtejd3 BMmdesoadz" | HEsMissd dz
H Iz dZlWixomet Mineral, dhMfsdz! Lkj BBsets H&zW OdOdzdL O
I tsdz hdd3 ftej ddszh jMlsotsds HOdzdese 5 dBsSH zdzw W
dzd J ¢ tgQopdia) dO dditsfodzjfip o SL d3tsy desfls ¥ tolz ydats 2
dzjj btets, MkEh jMmsoalzjls Ooalsts®izOIsdyj s oOw ¢
Medds ~O0tcOCIsjtcdMmMisdC O M otsL ddsy detsMlss ¥  tok

66



CaOmMmMd¥ dCOydd Mmdmisi 3O tsBSYO j AsAEsClL Qi s
dztso 56 dzj Odzse  ddzd Bt Clsdl ddsjvhdj

|om. T

Q-Mmmm e e Onps eimee Cee Cnaaes

ik 5 e “, e » [ B ELO b £ o o 6
RIS SRS, ERCES: G W TCNE UMY SO |

.lninu lnmapanu

tc

sskOIsdUj MS s &j dzdj cwOdzdy L ]
q

4 ) N |
qw %qmgmomsa s sflsd méq@ :omogs;mqﬁs

jLEzdz sOIsOd3 tsB O Is® d j a ff lzizv @ &dE- |

hps fdzj Hizs h iz &% stekOYyds 5 Oc

sGts tcsHEZCISO, dOdd3j detso Odzedj d Htsdzw G
et L jtodzO, fdzshOH! d fjtedd3jlste S OYH
JIs Hiozecdd toff G @Bk datizd C O Bz L ts9 Ols j dzj
sSBtoOL tsd3, BlsCter Isr 2 MSAdeed3O Isff B810a 5 dzv Plsizda] 5 6 d
o COyifmbe (T@ERBYqdA das@&y quD dztcdzj 2" J 2 tSBicOBt

r Odzj j dz0 Mmdztseo j BOL"™ HOdzdzr = 9L d3tsy dzts
B Istctsakts H Oddz] dig 1@ O dg'tsdglsD o |, tcOMCter Isdj or BteC
sdfr MmMesmMisCtse o' BteOdzdzse s d3d dzj e OdzO, t©OL C
BRBjicj oty J o O drn B dzj cOdz, MtcjHdz" W EHJ dz d
HsEts d3ddzj cOdzO, tOMmyj Isdz R dzezgiaiidakzisds] ¥ sh =
dzj te O dzO .

Il dltseg] ftosctcOBBO fLotsdw jls § sMmistesd !
x@dszIqLadzJquzc{cj HdzZw tsH j dzdtetso Oded W  ff tot

Ojds afj dzgjtsBatsHd® jJ (dzizyjdedz" j H O

aG)IsJ o Me®fficz C IsT

o dzj HIzJ ISlsts)|s d3j ld4stff tes@ ded2tel3isdzts y B J MY 4 wd dzd §
dz2" &3 dqdemistczdzj dzlstsdz, fJtedd3sj dzaw j dzgF dz © dzOz ydz

d
d

s
d

67



*  (rosscs

Humezaz

Pasrramgr

Mace %

Mnosjam, w2

Kan-ao sepew

Kos-s wmepancs | Yaarawan n

Hapynesie 282 178 18872

FanmmecTied

i

Cogepsarme,

°——Q

fp. 5. ted d3d
j Mmtse 13 s¢ On dZC[W

[ dsjttOlskztcO
[1] rkeweddzBo@®. f . s. R @A digisdednf& s B teslstsdiBsE
LEOdZdL Oydd Eyjsdtsects sy MMO // Jiraip<sfldgsy IsJ n &
sjteBlkztee" 1 QUBRAL o B G.A750. 2018.
[ 2] 1 tsh Oc ts9 ts JThixeietPRDI s HOMEE gstls | B 26 d93M2 016 .
[3] llalova R. K., Gulbin Y. L. Thermometry of Nickel Bearing Chlorites from the Kolskii
Massif (Northern Urals) // Geology of Ore Deposit2019.-~  671lu. 61.T &. 736-746.
VR 1tffJruvtcer1lRE & JJRYSRIR 1]

nftfiof R f o1 ruvvrfwr legdwf RY[d5RM

gfJ13uorE (111 CDRONCPRRE)

10asHjoaCddz R. ¢., zOCdteseaO® ¢. ¢., Adts
SsOdBBYOIsMEd2 WddzdOdz A jHjOM dese s dMmMmdzj Hise Ols j dz!
Mz B O t d1 €, cG-sOWyPERT P dzso ME

SELECTION OF EARTHQUAKES WITH SIMILAR WA VE FORMS
AND MAGNITUDES IN THE STREAM OF SEISMIC EVENTS

(cDRUMCORR e PROGRAM)
Zavedevkin I.A., Shakirova A.A., Firstov P.P.
Kamchatka Branch of the Federal Research Cehieified Geophysical Service of the
Russian Academy of Scieneég$etropaviovskKamchatsky

¢ dzdzsls Oyd W w2 Maisdranbdae d 2 O P§ G gEted L 2] Ihffs” 5C o OL d
oL dzd Cdztso jdedW L j dBdzj stew mjded?2 f fsylsd § tsimissw dzdz
dLejteyjdzd?2 OdzHjLdlkseorn d HOydlser s okd€ Odztso .
Ctof §f Jolzy skt dzj sBz dd § sfdzj Hso Ols j dz' detsflsd L j dsdzj Is |
MstedlesmO o Isjyjddd daj MStsd Sdn fMklssS. [ d&v o' H,
stewfj dzgd?2 dBzd sdf dzj sse tcOL tIPBNEHErG@O & )tz 6 20 © dz0 &
o dzv yd sdzdets ¢ 5 H jteldsjcQelOfReido dpfsh .dzO Of tetsB d s 5 d30 dzd J
dzj stewmj dedymQofmgFtcfas jtoy jdzd] okdzC OdzO s dL d dzj dz

F3rclrour
R

68



sdz¢ yjorj Mmdzse O: 3z dz' Isldifibemitsls , L jQlgdis) tdsCtatsvidrig) oy d v

lojHjidedHj o 2dzC Odzd yd MSdr MtsB' Isd?2 HtojHSO
s lsfw mdgd Qd ME d i3 deymPeditess BE slstste” 2 - OBQEIs | te
dzed C dztso jdzd j O3 Bzdz' sdf dzjsse dL Ce0OLdtej ¢lzd
dzd?2 (17) BdzdL S 52 OBy dzdlskzuts?2 [2]. Clst
ftesdfmn SH dL tBHdts?2 §dyd s dgsd  dssyd
Glso . Il T H jdedJ dL f slefefcds sisp thls 1 jindf tsddz! A
tc OL dzd ydz B IssHdSE dz2O Mdese | Cttotej dzv yd t
ftosMmistcOdzj dets o HtwOCIsdS ] obkdz¢ Odzad yj MSdnr ¢

]l HOdzdzts?2 tOBfsls] tOMMdislstaf dif te@rc]tsHtd djls2c
Of csBdtctso Odzd ] f tese @iE? Bisdyug oy Olsf ts1da
9 otdzdzsor' 7 WtttdzOr L jdBBdzjlstewmjded?2 d fMmih
2O Hdzdlsjdz' dz" = ddzlsjtco OdzOR dzOB dz¥ H j dzd 2 .

[fdMOdzed] OQPzsstePdgdpdeatse ol stetej dzvv yc
B4 ssf By jlshvw ¢ O0C dObrBESdig) MhHEEHOPOJ?2
fsolsstews h damw MdedzOdzse [ 6], fHtod 1 Istsdi
Cstetecj dzv ydd woeodw jlsfipw Cirf WduP§ el B8 5OE t
otcj i) dzdzse s W H O Wl , @ IBOJJ deds sfirfBLE ]
2+0, €0 § MHo ddzzlsis2 Cdg® k@ ekditcte ] dzv ydd B LEZH
dzv Is! mMw Mmdzj Hkzs hddz sBECOL A [ 7] :

1 O0=(h0 Whwo i ab, o
GHHO WHEF % 60 OOTDAED;, We x 60 WdEMcj Hdzgj J L dzOyj dzd |
dzs e 5 dBtOR ® 60 O §0-Mtcj Hdzj J L dzOyj ded ji @nH o d dal
f-Mtej Hdz] SO OHWOIsdyj MSdj lsCdtsdzj dedw d -
slso j Isflseo j dadzts.

) Z2OoyjdfdtsHdlsmw o HJ-Of O@stsdizj gyl 3], szdst iy
fnd dz dzj 4 Y tew BV teff ey dadz" digidyy B- S g eO &GPy . 1
r=0 L dOydgow MmewiL! &ixHE HeolzdY {jtej &
BO dz dzO.

1 lots @ to O d3dzdats PrumeCprtig jd@jdgd L tso Odets dz@ wiL r €
o Oddeython t j OdzdL Oydw OolstsC tstetcj dVbyRYds dzdzts 2
BdB dz flsy Bz Is e Of g B d3H QgatlpC B3d [ 5] .

Il AtsHdz | JHhGedadde jo3d H Odzdz" @3 H dzv  f tots G to O A3k
Md 2MdBBdud MEdd LOfdMmd MisOdzyd?2 sOBYOBMEtse
Isj dz' MEses yYJ dzlste® ¢ HJd&ZOY e iWdLdyd M& Ow
l OOt ds?2 L Of gy . W sigifi®lz' u@dzdz" 7 MSEE
]
md
L

fr
Is
dz

r

d
d
J

stk SCbkeO okt cDigs Mlso © ©OBIST ) of
Ly j 20 Mdzj HEE h OW s to WAL cfdasf g Sdz"
BdYUd Me&dd L OY finipl @V o ctt@YYIsehadzf g WV
MCO flsctodd .

J H
2
iz
¢ dzedsldeds tc OB tsils ' Diums@gtic©jdztdnls ©Oo dzj dz dzO ted

69



o

\ Ana Kaxgoro thaiina =:/ Brixon, \\I
/3; e mporpan W3 CricKa 0GpadaThIEaeMBIX \\ /’
-\ DrumCorr /

v

HGT BriuucneHue
v 0 CPEOHErD 3HAYSHUA
Hrenue = HOM-B0 CHTHAMOE ASTeKTopa < AETOKOPPENALMA

KOHMrypauMoHHoro YTeHWE BX00ALLIErD MUH. YWCIO KOPPENUpPYeMELL

thainna Manna COOLITHIA l
[a

HaxowgeHue

MaKCHMyMa
AETOKODPENALIMM

¥

YTenwe haina-wadnoxa

SETOHOPDENALMM Hopman N3aLnA
exonAlero hanna CooBleHune o cnadoi
KOPPENALMH

l l 3anuck oT4eTa B dann
Monydyexne cnucka Mony4eHne cnucka

oSpadaTeizaemslx CUTHANDE O8TerTopa
thannoe Ha OCHOBE

AETOKOPPEnALMA

t df. 1B B0 Odectstedls B3O @K' §tsdteOdd:
dzestedisdd d MY sdz L goOFdzdv. §dteds@dedOsiiiz i M S d
2ZOYoOdzts f jtotsets Rzd Isd{ dzj Is Qizd jof"gsy ohtdf Gsjcisn W
GOJ B2 ctlzddr . [ Odzdetsy L J BdzjIstewmj dzdJ o
detsds (t empl at e) . [ Odedz" 2 WtcOedj dzls o tcj d3d
WO2dzsdz 9 Htej SIststed®® data/template. 1
Me¢dd LOfdmd ¢ sidgel @ L@V o i bsHizOz O i3lzé o
ZzOG 2. 1 dzv tcOBBlsr M ftoesctOBRBE2 dzj 5B - |
WO2dz 9 WtsttdzOlsj JSON, GHJ] tfidmr eOslsmw o
O dd3j dedets: Wddz' Iste Mj2Mdi3dyj MStsés Mmd e dzO dz
3O dz' dzts jC Bucddpefiefizr = Mer Isd?2, fHEk2Isd ¢ WO2dkE
Cstete] dzdtelzj d3F = HOdzdz" =m, O ISOC Y SliyzdsEDIs dz
ZzOGe 3. 10fEzmM¢ HfoceteORd MiEzh jMmlse dv j I
Otelzdzj dalstsds wWodzw jJIsfmw k€ OL O dgdhpnménpyzt d ¢ Iz tc C
config/l20110909 000%o0n
fdLizd SOIstsds 9" ydgmadzj dzdqwv ©OolstsC tstete dzVv yc
WO2dzO wWodllifb, WOAgz 9" aosHdIsMw dlstsegtso 5§
Mdc dzONizso L OH Odzdz” 2 C 54 W Wrg y d jmdely HUAY tg to jd dzvdz@c
dets§ L dAOmY W f yd J dels tsor, Gdg to te jOdzWs Oy j( MY o Mtse
fl otcj d3gj dagdzr digd BBj IsC Odzdri. d Mslse jisMmlsolzs h
tJLEzdz sOIsr Of tetsB d BrmeCdzd v § totsc tc O d3dz”
bftocsBdotso Odzd j tcOL tc @MBumBobifladAsd L & t& s ¢ tz© RO
stsC¢ j 1 jdrumbeated,dizOmMEsf cso sy HO h dn dL o jtey |
ZzCOdz0 sdLdd3j dz (sdzzsMmlstetse s OBYOISS O)
J IsT 1l 6jdzjtcdise Odzd ! o ftetsyjmMmj W
SO [1]. t OnNmd®isipdd Qdiff i MKADY o finle @ dey d d
t 010 sde®¥j dedets?2 dzO EZHOdzjdzedd 2.6 C s tsi

70



wooly 20 YWisdsi BJCtetsfy
MS stesmisd M n jyded 9 tedst
drts dets ) 09 .0B9 (tsdfy. 209 o' HJ
97 Gi7sls e 2 .4 SidzQ iy i) digsls R d o3
9.2011 ¢., o CHN®OHEr- o

N @ ==
o § o

Bj O fMkisCd
r=0.72,1ma=0.8.
a g f. ¥ B

‘\ 3
" | | | | i ||‘\ i o
r ‘ ||' |\! I \ { o ;'f\ [ a hi I8 B
mr (\ I

; " VOV T “‘”"\

l|u

CMeLLLeHUA
rvaTa MKM/C

CropocTb

iy
=]

Bpemn c

L HE L

21 |2011 0.72 72
22|2011 0.71 37
2 7
2 72
2011 0.7 38
v, Y v 0.7z
11-09-21T00 75 1S, 77
x za 2n1 ns 21'r nm 132 5n5455 n1 451m295924nﬁ 77
;o 11-09-217T00 072 €700 7605
£ 30 |2011-03-21T00:24:092. 794528 .78 6.700167504187605
| al 2n11 n9 zmm Mdsz %mzs 0 74 27917354500731&&?
‘;_‘

16| " A0110921.00 00.00.a5¢. repn

=
o

CKopocTs cmewerns O
pYHTa, MKm/C

EDEMH MHH

2. | shzdzso OW W istedBO h OB dzts dz® ' (HQ)) dzjddzdfittasOs dff j tah
@iCorrf 5 L Of d fRHZIG jOXEOHIDY j S K/ 2fals Oy @D 11 ¢ .
dLoejteyjddw o©. sdLddzjdz. 1 0yodzs wlsmyj so
olzvd HRdzd-tsoNI 2O (9 ) .
O WttOedj dsd N j Mlisd dsd dgiddstizt( 2e dLii@ § d2frpd)  dlk
e h jd3 WioQedn dds® ( tod M. 29) fCOL Odzts,
|8 Is Mddz! dgg®@ . e wln Hjndzj dzgdjJ L J dgdzj Istew M) j C
Iso dzv dztsfy! e3d iz igd dzd § Istej

1 OC dzt yljdigdite j dzdj o© BteOBBISC 2 tdf) 5isgf=x=f0O |
cdrumbeatds OolstsC tstotc] dzWw ydoodzdetsets HjIsj ClststcO
dzso Odzdd o tsdzdztso ' = Wtstedy tSIsH jdzt dz' J MBT Is
sHdso toj d3j dedets? dr G jdzgjtceOydd twOL dzd ydzr ozd
BkHjls d&Of tcOo dzj dzO dzO Idijts offj tdctd gpmin@edgofs o jOjdzd |
fteddsj dzgj dedj ¢ tBhM dtdy &3 Mj2MBdui MEd L OF
COdO sdLd&Pd39 cz010
1l ZOGBHOc@sHd. o f sdzdz] d&zO0 ftcd § tSHH e CJ
cORRE Or cBMizH OteMmls o jUIARMRAON LJO HINO didolyf & D de-7t<to
dzr =, § tdkz dgpdzizdzd ¢ Odz! dzts2 dzOEz ydzts?2 EMmls Odzs e
CedRRf dzj €M Bsddssteddzec O Ottflsdy MEs?2 Ctodt
dzsets Mj2MBBdyu MEBsets dBsddlsstcddze ©  smmd?2
Is j tote d Is ts tc d httpgf/ckpgtfrig B¥>07¢36).

[ dlsj tOlktcO

[I[] Adteimilstse 3 . 1 ., zOCdusa O ¢. ¢. I MtsB J dzdetsmisd MmJd
ftoesyj MMy drLeojtey jdedw obkdzC Q&z@18de dd3j bz ( § DAz O s
n d3ts dzt2c0d1v4. . "1 204nttps:Adoi.or@/10.7868/S0203030614040026
Rlandtemlstse 1 .1 ., ZzZOCdteseo O (drumpheatsy, j 2iraizdHupj Ardvwds2h
McftecsotsyHO N 2 dLojteyjdedw OdzHjLdlstsear n d HOY

n =&

71


https://doi.org/10.7868/S0203030614040026

(EEsts) I l J Misdzd260 19st v A.3. 1 My &75n88. 4 3.
https://doi.org/10.31431/181862420193-43-75-88

[3] Schaff DP., Beroza G.C. Coseismic and postseismic velobignges measured by repeat-

ing earthquakes // Journal Geophysical Research. 2004. V. 109. Iss. B10. B10302.
https://doiorg/10.1029/2004JB003011

[4] Thelen W.A., Crosson B., Creager K.C. Absolute and relative locations of earthquakes
at Mount St. Helens, Washington using continuous data: Implications for magmatic processes
/I A volcano rekindled: the renewed eruption of Mo&t. Helens, 2062006. Ch. 4. 2008.
https://doi.org/10.3133/ppl17504

[5] https://docs.obspy.org/

[6] https:/ru.qaz.wiki/wiki/Autocorrelation

[7] https://wiki.loginom.ru/articles/autocorrelation.html

S R

I [-AR]RY sRE 1 L1 m{r {171 91
rd13 (11 3 R

[ ¢ S d
YrR 1 [] 3m Rusflorfzm
CsdJ{dd1rY1L R Jumr [
| . Rish&tdAsou. [ . 11 sdzw Cts9
Wiofu 1 [ KHOMEBRGE?2 ¢ thiH Qteflcaniddedes? Ok dets C 5 ) d3d
ftodB Stotsmls totsJ dedsw &, LHs@dzS Is

ALofuv 1 kpOpLbsbieeMCd? (osddlsiFifuPmns §dd e ted &5,
4 OdZk BIsj tcB 2zt G

b
}

R J [ A
{1 re) )
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Abstract. The article deals with the interaction of physical subsystetns form of en-
vironments containing minerals and a cybernetic subsystem, which includes software and hard-
ware, modern autorntian tools and control solutions. These questions are considered in the
conditions of ensuring the ecological compatibility aiste within the framework of the con-
cept of introduction of new information technologies in geoecology.

d
q

Keywords: cybeiphysicalsystem, environmental friendliness, recognition

lojHjrdesj".yo fsdzjLrdz « dMmEsfOj 3" n d 4t
HEZGCls wWodw jlsiw -f ec@®xf dzio t3H tip® & jidatler 5 € s dzj § f
tsmmdd. 1 jtjatsH ¢ ddzdzse Oydodzdzs? 1 C sdatsd
ftohy oeMmiets, o vyduwtsedL Oydy df teusdgtymdatsipls c

72


https://doi.org/10.31431/1816-5524-2019-3-43-75-88
https://doi.org/10.31431/1816-5524-2019-3-43-75-88
https://doi.org/10.31431/1816-5524-2019-3-43-75-88
about:blank
about:blank
https://doi.org/10.1029/2004JB003011
https://doi.org/10.3133/pp17504
https://doi.org/10.3133/pp17504
https://doi.org/10.3133/pp17504
https://docs.obspy.org/
https://ru.qaz.wiki/wiki/Autocorrelation

ftojHI Wodv jls dztso f jestiveg d a0tz &L Do O dzd W
BEEOI' B, 1 CtdsidyuiMSd teshdse Odzdz’ &  &j f
ydw d ddelsj dzdzj ClszOdzd L OydpYy dds pilscets dete § Y J AU
ztse d ydesmisd tsdsf tsHIslo, daPtc dedgplatzj dzd v d dzfls to iz o3,
tsp ®ydd, dLojMmkdts?2 ot oMmjd &dtej $OC Ry
blzs M dd3  dzj i3j delstsadg L Ists2  C-ds5dayd iy g oW o iy f
(sAau) [2,3, 4]0V wfesjdgy 2ydwpd@sdz M stcO, B io
WstogsDd ftetsdLotHMise j dzdz’ » f towigj MEftze . o toj
ltodd3j dedlsj dz' dets € ftotsB dzj dzdes?2 B dZOMls
BjwwdLduimMédn MdMmisd d3 daj § sMicj Hilse j dedats ¢
MC 2 § sH-fipeMbj BMsH jtey 0 j2 fsdjLd j dMS
y MCt2 fsumdmisj d , oC dzs Yo "geRdzffisid . L dgCst
ddv, ftjHMsOodzj d' OddttedlsikZO®Rd LOMY L dz
sBiMfjudoeOshdn Isjodsksed? J -OdjfCoQ sy (<K
fejlsd a3, Mtej Himlse dL d3j toj ded 2r, dfsd@islimfts deyts od.
s5dj sAb ftojHT sdkOE O dhi izd HBGe O®gs ¥ 06 st
BjLA&s HdZ &8 Isjodesczsedw ds. JLOddisHj2Misa dj
Cdejtedsj sdSd tmkh jmise dv jlsisR ki d &k i the@fe
1 iBBARBHd®R & hdEs dis &S B¢t saadzg) dastsH j 2 s o d
fjuj dedzccdesmisd tlsitsHtses. 1 MlsOls! j o]
dzdw o tORBCOR sAd L dzOdd?2 o ftessdzj dddzts?
shdn odzgi Hicj dzgd VW dzts'do & n Is i clatzts dzEz®©d) 2 s dzdz
[jBH . [ jBH' tcCOMtOSL]4O of Qgej e def = jdif §
sO§y B M jyjddwy {1 Cdzcedydssmisd BlsntsHtse
Rj dZsOdz' dr 7 LOSCtsdzse d tWjLbd sOktsa 1 €My

fisOls! jW ffdydemc d2 § sHdG HY tedddyiites Isttcjj diss ¢ § dz
YJ dzlsdesets o3 stsH O.

t J delsiegififtls tc Ozt dzOw  ((toj dzls 6 j dats dz¢ a3 dzj iy d dzls
dZzO0 tOL dzdydd Met2Mmlse i jCIlstsa dzO OlstsdzO1
J2Msadjd3 toj dzscj desomMEtse s dL dzzyj dedv Od
Ctd ghagddadsdzsy dLdazzyd dzdd, JMys@nddz) Bt
J dzls ¢ § dzts dz¥ d3d dzd My d dzls dz" HdzWd3 4 frisi tHfHO tedfCmydtsfdz! di Izd]
Oydd Odzd&zsOLtse [5,6] d Htkzedr §tdzjL dzr =
Msydzd €O ftesdmMatsyHy dzdVY OdzdzOL o) df LRls § o3
OtcOd] stetso, L OHOdzd WV tdeoj D digB €O Lizetisee , dzVts IdcdZ
tcOL dzr » RBy)RIsE@byHIdedelse j detsf j ClstcOdz! dz" =
Olsdoe desfmis! Hdzv ftesyjmMmse Mj f OtcOydd olst

T oo n— 3T

73



A

@u3udeckas nmoacuctemMa (cpena, [TH)
A

A 4

H3mepaemMblie Ynpasistoume
rnapameTpsl BO3JICIICTBHSA

A

KubepHetnueckas noacucteMa

\ 4 v v y
Pacno3HaBaHu YnpasneHue YnpasneHue KonTponb
cenapauuei 0TXOJaMH 3KOJIOTHYHOCTH
0OTX0O0B
v v A 4 ¢
[IpeoOpasoBanue: "orxoapl" —» "pecypc” —

tdfm. 1 1LOddisH] 2 Mise dije j HdnUsh @jiIgs €4 B teejdzy 'ls g tg

[ By Hjddj . 1} tod offjjHtgjdegg d@' CtdgiQIdAdef Vs Ols s o
sB &zOMiIsd tOMY sL dz0eo Odzdw d M4 OtcOYdd ¢ tsdzj
s j SlstcOdz! dz" = B IstsHBsO HJj Bsdmlstcdteclzjls d
odlsdj Isjrndasdzp®@qPRLME drj Isdededis j ME 52 Mhdzso t
L zdz' IsOflsjrtc didEjfglzls Odz! dzr = dMMmdzj Hise Oded2, d or
sBjMfjydoeo O hdrn tOMmf sL dz0o Odzgdj § tsdzj L dzr =
desdzj tedetsMmis j2 HdzW MBSLHOddY EZftcOQodwes hdn o
dzd 3 dedftse Mj § OOYydd d HOdz dzj 2" g flsd jseedzh J o
ftesyj MmMtse . I sftesMm’ W s tdyskftddstm jCodzd wo  jodkj.?2

I sftesr M jujddy Csdscdydtshisd s
LOdy M ftdeojHjdedg d3d Isj mrdzsdzsedw dsd. G Isqd
mMes] dedets] dMysdz' Lso Odzedd Is] - dzts ks d deIs H iz 2% O
sO¢ d lse j yols! tsB tsB h j @lpiztdls ¢t B B dNQ dzd"Vt
Hsdzy dz" MisOls! "fdhj2" Hdzw HEkzetet ety
dzde s otsMmisOdztse dzj dzdz" d3 tcj Mz tc iy Sifizte Bz MHOLG L
zdets toj GJjdzj cOIsdodz o3 toj Mztemtsdy Hdzw f tod tot

I szl Mz fsC 0O tojhjdzr yoOmlsde §j L OHOYC
2" j o [10,11].

I'rmetsHr . 1tddj dz ded nd Ntfpg gted d 5§ PMEBd~ tcC
d MjfowOydd fsdzjrd ~ dhisfojdk n, O IsOC
Hse d drm o] 5B icOL tsot®igzdw o davts lofilps tedftyedz” B dc
dzr a3 dzOf tcOQo dzj dzgd j d3 © B dZOMIsd  tosd3" h dzj dadz
l dzj Hic] dzdaid s h ulf toetsd3r M dzj dzdesets ddzlsj todzj SO 9 |
dqaidtsH j2Mlsodw, tBtOBSlIsSSd BBdz "dr HOdzdz =
sB dzOMiIsd Hidadousdzdfsj dadls ©¢ o dH | BlsHjdzt dzf = [kd
GdztsB Qde! detgf H] ddaW stced3sOydd H dzv Ozl tc GdsdejOdpdiy .

74



[ dsjttOlskzteO
i { v 3DOTOR2 tJjMmztehmshe jtejyjdd). uofjsieafdgdzd H |
s tej HJ dzj dzd W .
[2]E.A. Lee, and S.A. Seshia, IntroductimnEmbedded Systems, A CyHehysical Systems
Approach, Second Edition, MIT Press, (2017)
[3]l. Ruchkin, Integratin of Modeling Methods for Cybd?hysical Systems, PhD thesis, Insti-
tute for Software Research School of Computer Science, Carnegie Mellorrditgjvitts-
burgh, CMUISR-18-107, (2019)
[4]E. Lee. Sensors (Basel) 15 pp 4839 (2015) E. Lee A Fundamental Lisiof CybefrPhys-
ical Systems Modeling ACM Tr. on Cyb@hysical Systems (2016)
Bh sodS e, Il 1. [BBEOhM jdd] Odzd&zOL smM&djcff Qg 2
Ctozf desfmils ¥ 4+ Bz M dhf sdz? L 59 Oded J d3dzé d3d dzj My J dzls
COdzgdd bkuyd deszffmls jl R dad-2 QLROIFTY..
BlR. 1. 1 tewdisoe, R. ¢. [ OC Gixdjddzlstd@scosd gl jls tstel jOozlds
dzdv Odzdiz0L sfsH O QP cds i Acdzed'C © o c-T%Isdd -~ 1 (
[Mstedzdzddz® | . 5. stdmisdsizyddzdz §| ~OtOCIsjtedmisd S c
MEs2 d cSkMits?2 Okz&kOL sdetsmde’ - fftetse d dzyd,2012 ¢ 9 lstste
Bh soadStse, u 1. Rddzilzso Oydtsdzdz' | OolssRBOLIL dqtetso Od
mMif OteOydd twkH d kBl yel sdd 6. djy O W@&dazss Ot OL
sdCO.-- 208DP) -30. 298
[9]G.I. Korshunov, S.L. Polyakov. J. Phys.: Conf. Ser. 1515 £2065 (2020)
[10] R.lL. Solnitsev, G.l. Korshunov, Control systems "natie@hnogenics"”, Politekhnika,
SanktPetersburg, (2013)
[11] G.I. Korshunov, R.l. Solnitsev. B Conference Series: Earth and Environmental Sci-
ence, 87 (4), -~ 042008, (2017)

frovfr3a 1R 1VRCBHLSIRC 10 PtRYICSLUD
dbuvf fenrtuv ¢fforLrd13YrR RY tfuu3l s ¢
LY OR Otets g kzn.lsdO.W,d &z te Wes.dzgtso ¢ . 1 .
Y codzdzsOL " ¢ dzOBOLOE, 6. (cSklMmS,
2] Oh ¢ d tofipEifl2n Oteflse j deder 2 bkdedo jtemdlsjls, ¢
¥ j g e teOHMS d2 cesMmkzHOtefise j dzdz’ 2. Iz dptfibugQuidigdids j s d
ljsjteBktca.

METHODS TO REDUCE THE IMPACT ON THE SURFACE
ATMOSPHERE OF DIAMOND MINING FROM THE ARCTIC SPRAYS
17akharov S.A.2Mustafin S.K. Trifonov A.N.
10A "Almazy Anabara", Yakutsk,
2Bashkir State University, Ufa,
3Leningrad State biversity A.S. Pushkin, PushkirSt. Petersburg.

¢ dzdztslsOyd v . it OMMBOIstcd & O IsMw  tsMtse j dedesMisd s
OsdismMW jter Isjtctedlststcdd tOLtcOBSIsCd tesmimr §f j 2 Odza
sjtedL s Ismw dMsyddSd d o dsitsL nDE@Y L ddg jlad dzts P JsdB s
B esftedwisd?2 e §f Bicfgeazdey J thed - desSG § dzdzsects L OG oW L dzj dzd
Osf@smM jtcdzce s oaSLHEZR O ttOMMdBZOtedo Oj smw € OC 1 dzj

szt yjo"jg MmMzso ©O: OlsdismW jtcdz" 2 otsL HEBOL 50,6 oW L
frdzj sBtcOL 89 OdzdJ, fr dzd,f sHddpdiedhied dzc .d3ts dzd Is st d dz6

75



Abstract The features of technogenic pollution of the surface atmosphere of the territory
of development of diamond placers in the Arctic zone of Russia are considered. The sources
and typesof air pollution are characterized. A set of measus proposed to reduce the level
of technogenic air pollution. Air monitoring is considered as an element of subsoil use engi-
neering.

Keywords: atmospheric air, pollutants, diamond placers, dust formatiest suppres-
sion, monitoring, engineering.
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TO THE QUESTION OF TECHNOLOGICAL TRADITIONS
THE NEOLITHIC POTTERY IN KARELIA ACCORDING TO

PETROGRAPHIC RESEARCH
T.A. Vasilyeva Institute of Language, Literature and History of the
Karelian Research Centre of the Russian Academy of Sciences
(ILLH KarRC RAS), Petrozavodsk
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Abstract.In the paper we present the results of the petrographic study of neolithic pottery
in Karelia. The components of modelling clay are different. According to the composition of
modelling clay and different burning conditions of these samples, we reveaiae $eaf tech-
nology of the production of ancient clayware.

Keywords: pottery, neolith, Karelia, petrographiedy, technological traditions.
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PRIMARY BIOLOGICAL COL ONIZATION OF SOLID ROCKS

(MORAINES FROM THE KARGA RIVER VALLEY, THE ALTAI)
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Saint Petersburg State University, Saint Petersburg
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Abstract:The primary biological colonization of solid rocks is a scientific problem that
has been studied under various conditions (high mountains, gumaystems, posolcanic
formations, etc.). Biofouling formed on the solid rocks of the moraine depositsgplatge-
able role in the processes of rock weathering and formation of primary soils in the deglaciation
zones. The studied rock fragments ajraines were sampled in the Altai, in the valley of the
Kargy River (Western Tuva). The rock fragments werestigated to reveal the trends of pri-
mary biological colonization. Typical forms of initial fouling of rocks have been identified.
Using scanningelectron microscopy it was shown that microbial biofilms develop along the
microrelief of the surface of the ek substrate. It was found that the fine size particles of the
rock were accumulated by the forming biofilms, which contributes to the formatiine
earth.

Keywords: moraine, lichens, fungi, primary biofilms, scanning electron microscopy,
weathering, ihe earth.
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THE SCIENTIFIC AND CULTURAL SIGNIFICANCE
OF THE E. I. EICHWALD COLLECTION

TO THE MONOGRAPH ¢PALEONTOLOGY OF F
V. V. Arkadiev, SaintPetersburg State University, Saldtersburg
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Abstract:The cdlection of E.l. Eichwald for the monograph "Palemogy of Russia”,
kept in the paleontological and stratigraphic museum of St. Petersburg State University, in-
cludes several thousand samples from the Phanerozoic formations of European Russia, the
Urals,Crimea, the Caucasus, the Baltic States, UkrainenBpGermany, Kazakhstan and Si-
beria.

Keywords: E.I. Eichwald, paleontology of Russia, monographic collection, phanerozoic.
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Abstract A developed diversified forestry has been formed on the territory of the district.
The implementation of the Bolshoi Udimsk complex investment project Wiventail an in-
crease in the consumption of timber resources. The work highlights the issugsetbdef
forest resources of the territory. The natural background of the restoration of forest communities
is considered. The dynamics of indicators obres$tation, timber harvestingnd changem
forestcovered area over ten years has been studied.
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Keywords: timber industry complex, timber resources, reforestation, geocryological con-
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Abstract. The work includes a fietairvey and description of three outcrops of the shore-
line as part of a comprehensive geoenvironmental study of the Karadag nature reserve shore-
line.

Keywords: shore, Karadag nature reserve, outcrop, shore ledge, Kien@aBay.
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