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B3AUMO/IECTBUE T’EOC®EP

VIK 551.24.02:550.849
DOI

O CBSI3U TEO9AEKTPOXUMHUYECKHX AHOMAAHH
C TEKTOHUYECKOM TPEILHNMHOBATOCTbBIO
(HA TTPUMEPE BOABHOBCKOI'O MECTOPOMRAEHHNA,
PSA3BAHO-CAPATOBCKHM I1POTUB)

B.1O. llluraes, A.C. Hlemnes, A.B. Upanos*

B cmampve 3ampazuealomcst 60npocst NPUypoOHeHHOCU MeCOpPoXOeHUll Hed-
MU U 2a3a K 30HAM MeKmoHuveckoi mpeuwsurnosamocmu. Ha npumepe Bonvrosckozo
Hepmsroeo mecmopoxncdenus (Capamosckas uacmo Pasano-Capamosckozo npozuba)
YCMaHoeeHa MeKMoHU1ecKas NPUypo1eHHOCHb UeHmpoOexHotl no gopme IpO3UOHHOLL
cemu K AaHMUKAuHAnRbHOMY nooHamuto. Ha uccnedyemoil nnowadu nposedero cpas-
HeHue 847108020 codepucanus Zn, Cu, Cr, Ni 00 u nocne anexmpoobpabomxu 06pasiuoe
n00no46eHH020 /1051 YemanosieHo mo3auttoe pacnpedesieriie 6ano60ti KOHUeHMpPayuu
Memansios no UCXOOHbIM OAHHBIM U KOTbUeBAST AHOMANIUS NOBbIUEHHbIX 3HAUEHUL] 2e0-
ANIEKMPOXUMULECK020 KOIPPULUUEHMA AKMUBUZAUUL 2e0XUMUHECKUX NPOUECCO8 NOCIO-
AHHbIM mokom. Onpedenena 63aumMoces3b pacnpeoeneHuss AHOMANbHO-BbICOKUX 3HAUEHUTL
KoapPuLUeHma aKMuBU3AUUY 260XUMUUECKUX NPOUECCO8 NOCTNOTHHDIM ITIeKMPUHECKUM
MOKOM C 8ePOSMHBIM XAPAKIMEPOM PACHPOCINPAHEHUS HANPAHEHHO-0ePOPMUPOBAHHDIX
30H Ha BonbHo6CKOTE AHMUKNIUHATILHOL CTIPYKmYpe.

Kniouegvie cnosa: mexkmonumeckas mpeusuHo8amoco, 3po3uoOHHAS cermb, 1eKmpo-
o6pabomxa 06pasi08, KOIPPulenm akmususayuu, Konvyesole aHomanuy, BonvHosckoe
mecmoposcderue, Pasano-Capamosckuti npozu6.

Ccovinka onst yumuposanus: Illucaes B. IO., Illewines A. C., Meanos A. B. O ces3u
2€0971eKMPOXUMUHECKUX AHOMATIULL C MEKIMOHUUECKOT MPeuuHo8amocmoio (Ha npumepe
BonvHosckozo mecmopoxdenus, Pazano-Capamosckuii npozu6) // XKusno 3emnu. 2022.
T. 44, Ne 3. C. 288-297. DOI

ITocmynuna 17.07.2022 / Hpunama k ny6auxayuu 03.08.2022

* [lluraes Burammit IOpbeBuy — K.Ir.-M.H., foLjeHT CapaTOBCKOTO HALlMOHATbHOTO MCCIe0BaTeIbCKOTO TOCy-
napcrBeHHOro yHuBepcurera uM. H.I'. UepHbiieBckoro, reonorndecknii ¢akynbret, vitall 969_08@mail.ru; Ilem-
HEB Anexcanap CepreeBnd — K.I.H., foljeHT CapaTOBCKOTO HAI[IOHATbHOTO MCCIEOBATENbCKOTO TOCYAapCTBEH-
Horo yHuBepcurera uM. H.I'. YepHblieBckoro, reonorndeckuii Gakynbret, sheshnev@inbox.ru; Visanos Aekceit
BUKTOpOBMY — K.I.-M.H., C.H.C. My3ses semnesegerns MI'Y, c.u.c. Vincturyra reorpadun PAH, forent Tam6oBcko-
'O TOCYIapCTBEHHOTO TeXHIYECKOTO YHUBEPCUTETA, ivanovav@igras.ru.
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ON THE RELATIONSHIP OF GEOELECTROCHEMICAL ANOMALIES
WITH TECTONIC FRACTURING (VOL’NOVSKOYE OIL FIELD,
RYAZAN-SARATOV TROUGH)

V.Yu. Shigaev', PhD, A.S. Sheshnev', PhD, A.V. Ivanov?*#, PhD
! Saratov National Research State University named after N.G. Chernyshevsky
2 Lomonosov Moscow State University (Earth Science Museum )

? Institute of Geography, Russian Academy of Sciences, Moscow
# Tambov State Technical University, Tambov

The issues of oil and gas deposits being confined to zones of tectonic fracturing are
considered in the paper. Based on the results of our field observations, the stages of formation
and external manifestation of fracture zones in the geological environment were traced.
Using the example of the Vol'novskoye oil field (the Saratov part of the Ryazan-Saratov
trough), the tectonic confinement of the centrifugal erosion network to the anticlinal uplift
under study has been established. The distribution of the total gross content of Zn, Si, Cr,
and Ni before and after the electrical treatment of the samples of the subsurface layer was
compared on the studied area. A mosaic distribution of the gross concentration of these
metals according to the initial data and a ring-shaped anomaly of increased values of the
geoelectrochemical coefficient of activation of geochemical processes by direct electric current
have been established. The interrelation of the distribution of abnormally high values of the
coefficient of activation of geochemical processes by direct electric current with a probable
nature of the propagation of stress-strain zones on the Vol'nov anticline was determined.

Keywords: tectonic fracturing, erosion system, electrical processing of samples, acti-
vation coefficient, ring anomalies, Vol'novskoye oil field, Ryazan-Saratov trough.

For citation: Shigaev, V.Yu., Sheshnev, A.S., Ivanov A.V, «On the relationship of
geoelectrochemical anomalies with tectonic fracturing (Vol'novskoye oil field, Ryazan-
Saratov trough)», Zhizn Zemli [Life of the Earth] 44, no 3, 288-297 (2022) (in Russ.,
abstract in Engl.). https://doi.org???

Beenenne. TekTOHMYECKME TPEUIMHBI ¥ COOTBETCTBYIOLIME UM HaNPAXKEHHO-
nepopMUPOBaHHBIE 30HBI, HAPS/Y C IPYTUMM CTPYKTYPHBIMU 37IEMEHTaMM, IPECTAB/IAIOT
€000J1 06'beKTBI, MHTEPEC K KOTOPBIM HEYKIOHHO Bo3pacraer [1,9, 11,12, 16, 17 u gp.]. Vicro-
Py TEOIOTMYECKOTO PA3BUTHA I COBPEMEHHDIN CTPYKTYPHBII IJIaH CBA3aHbI C Pa3/IOMHO-
TPEIMHHOI ceTblo. CBA3b 9Ta OTPaXKaeT, Mpex/je BCero, 67T0KOBBIN XapaKTep CTPOEHMS
¢dyHpamenTa. IIpu aToM nepexomHbIe Me>KOTOKOBbIE 30HBI paCCMaTPUBAIOTCSA KaK CIIEIN-
(buyeckie reoyornIecKue Tena, B KOTOPBIX GUKCUPYETCA MacCOBOE TIPOSIBIIEHNE 3TIEMEHTOB
Pa3IOMHO-TPEILIVHHOI CeTH, Pa3HOOOPa3HBIX [0 HAIIPaBJIEHNIO, PaHTy U reHesucy [6]. ITo
MHeH0 A.Q. ['pauéBa, reHesVC TPEIHOBATOCTY TOPHBIX IOPOJ B ITATGOPMEHHBIX YCTOBUAX
OTIpefieNIAeTCA CUCTEMOII TPEIIMH CEBEPO-BOCTOYHOIO I CEBEPO-3aMa[HOTO IPOCTUPAHNIA,
HPOMCXOXKIeHNe KOTOPBIX CBA3BIBACTCA C JaB/ICHMEM II0OPOBOTO (IION/A Ha IPOTSHKEHNH BCETO
(aHepo30s IO 30HAM MOBBIIIEHHOIT TpoHuIfaemMocty [5]. M.JI. Konm ormeuaer amrensHoe
pasBUTHE GONBIIOTO YNC/IA TPEUIMH TEKTOHUYECKOI MIPYPObI PasHbIX TUIIOB B IOPOJAX
w1aTpOPMEHHOTO YeXyIa I0ro-BocToka BocTouno-EBpornerickoit mnaTdopmsr [7].

[ToHATHE pa3/iOMa OTOX/ECTBIIAETCSA C HEKOTOPBIM 0OBEMOM I'eOIOTHYECKOI CPefibl,
MMEIOIMM aHOMa/IbHOE CTPOEHMeE U BK/IIOYAIOLIMM He TOIbKO U3 bIOHKTUBHOE HapylIeHNe,
HO U 30HY IMHAMIYECKOTO BIVAHUA, KaK 06/1aCTh He TOMBKO Ae(pOPMIPOBAHNS, HO M MECTO
CHIDKEHVA IHTeHCUBHOCTU PUPa3TOMHbIX fedopmanuii [9]. P.M. JIobaikas BbIfenseT cie-
AyIoIMe CTPYKTypHbBI€ 37IEMEHTBI Pa3/lioMa: OCeBasi 30Ha, MarMCTPaIbHbI Pa3/IOM, KPbI/Ibs
C CHCTEMOJT paspbIBOB B BIJIE IeCTPYKTMBHBIX Hoelt [9].
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OueBUIHO, YTO U3YUEHNME TU3BIOHKTMBHBIX AMUCTOKAIINIT Pa3INIHbIX TUIIOB — OT TPEIIN-
HOBATOCTHU CKAaTHUSA U PACTKEHMA IO TTyOMHHBIX PasIOMOB — IMEET BaXKHelilllee 3HaUeHue
JULA PACKpPBITHA 3aKOHOMEPHOCTET pasMellieHs MOJIe3HbIX MCKOAeMbIX, B YaCTHOCTH, HepTH
nrasa [18]. Tak, MHOITIe MecTOpOXKAeHNUA YIeBofoponoB (YB) Bomro-Ypanbckoit Hedreraso-
HocHoI1 o6rmacty u Hipkaero I10BOMmKbsA MpUypoUueHbl K BBIPAXEHHBIM B peribede HOBEMIINM
HOJHATUAM VU UX CKJIOHAM, TIPU 9TOM He(TSAHBIE MECTOPOXK/EHNUSA IPEVMYIIeCTBEHHO
TATOTEIOT K y9aCTKaM OTHOCHUTENbHO CTa0bIX HOBEIIINX IIOJHATHIA, @ Ta30BbIe — K yYaCTKaM
Hanboree MHTeHCUBHBIX [4]. O6Hapy>K1BaeTcs CBA3b PACIIONIOXKEHNA MECTOPOXK/IEHMII C BBIpa-
>KEHHBIMI B pefbedde pasnoMaMi, akTUBHBIMI B HOBelllIee BpeMsl, HO XapaKTepU3YIOIMMUC
He C/IMIIKOM OOJIbIION MHTEHCUBHOCTDIO IBUDKEHMUIT, CIIOCOOHOI ITOTEHIVANIbHO TPUBECTU
K «pasrepMeTU3alUN Hefp».

Ecmu Bompoch! IpuypoYeHHOCTII MeCTOPOXKAeHUIT Y B K mpipasioMHbIM 30HaM paccMo-
TPEeHBI B HAYYHOI TUTEpaType MIUPOKO, TO CBA3D C STUMU 30HAMM T€03NIEKTPOXUMIYECKIX
aHOMaJINIT MCCNIefloBaHa ABHO HefjocTaToyHo. Hanpumep, ycraHoBeHHbIe B pabore [14]
pasHooOpasHbIe 1O GopMe reo3NeKTPOXUMIUYECK) e aHOMaNN (CIIOMIHOM, KObIIEBOTT,
KOMOMHMPOBaHHOI GOPM) HY>KHAIOTCS B 60J1ee ieTaTbHOM 000CHOBAHMY, OCOOCHHO B 4acTu
B3aMIMOCBS3U (POPMBI Te03TeKTPOXUMUIECKIX aHOMAIUIL C TeOMETPUIECKUMM XapaKTepl-
CTHKaMM aHTUK/INHAIbHBIX CTPYKTYP.

MeToguKY ¥ Pe3yNbTATHI MCCIEROBAHNA. [I/11 KapTUPOBAHMA VM CCTEMaTU3ALVM Pa3-
PBIBHBIX HapyILICHNI IPUMEHSIOTCS Teo(pU3NIecKye, FeOXNMUIECKIe, FeoMOpdOnornieckme
u fpyrue Metonbl. OffHAKO MHTEpIpeTalys MONTyJaeMbIX pe3ylIbTaToB TpebyeT paspaboTkn
KOMIIJIEKCHOTO METOAMYECKOTO TIOJXO0/Ia, BaYKHDBIM 3TAIlOM peai3aliii KOTOPOTO SABJAETCSA
IpoBeJieHNe SKCIIePUMEHTATbHOTO MOJIe/TMPOBAHNUA TEKTOHMYECKMX Hapyuenuii [1, 11],
0COOEHHO ¢ IIpuBIeYeHeM reopusndeckux faHubix [10].

TpelmmHOBaTOCTh TOPHBIX IIOPOJ, OTPAXKAET Ie0/IOTMYECKIe, B IePBYI0 04epellb, TeKTO-
HIdecKue nporecchl. Ha aHcaM6/1aX TpeluH GopMMUpyeTcs 1ojie PacCesHHBIX celicMuye-
CKMX BOJIH, ITPOMCXOANT TPaHC(HOPMAIVA OTHUX TUIIOB BOJH B Apyrue [8, 11 u ap.]. 3oHam
TPEIIMHOBATOCTY COOTBETCTBYIOT OC/Iab/IeHHbIE YYaCTKM, IT0 KOTOPBIM BIIOJIHE BO3MOXKHA
TPAaHCIOPTUPOBKA (QIIONIOB U, KaK CIIEfICTBIIE, 00pasoBaHIe re0aIeKTPOXMMIYECKIX aHOMa-
7t pasnaHoit popmsl [14]. OCHOBHOI IPUYMHOI OSBIEHNS TPELMHOBATOCTH ABJISETCA
BO3HUKHOBEHIIE CTIOXXHOTO HapsDKEHHO-lepopMuposanHoro cocrosuus (HC) maccusoB
ropHbIx nopop [10]. PopmupoBaHue 1 pasBuTIie HONBIIMHCTBA COBPEMEHHBIX T€0IOTIYe-
CKMX ¥ MH)KEHEPHO-Te0IOTMYECKIX IIPOI[eCCOB — ONON3Hel, 06Ba/IoB, IPOBATbHBIX ABICHMII,
nedopmanmit u p., 06yCIOBIEHHBIX IPOXOAKOI CKBaYKIH, TOPHBIX BEIPAOOTOK, OTKaYKaMM
HOJI3eMHBIX (DITIONIOB, 3aXOPOHEHMEM XUIKUX TIPOMBIIIIEHHBIX OTXO/IOB — B 3HAYUTENIbHOI
creneHu cssanbl ¢ nsmeHerveM HIIC. JlaHHOe 06CTOATENbCTBO MPUBOAUT K IiepepacIpesie-
JICHMIO HAITPsDKEHUIT Y BOSHUKHOBEHUIO CHCTEM TPElVH PasIIYHbIX HAaIPaBIeHWIl ¥ KOH-
¢urypannit. OCHOBHOe HaIlpaBJIeHVe TPEIVH B F€0NOIMIECKOll Cpefie — CyOBepTUKaIbHOE
¢ yriom nagenus 60-85° [8].

MexaHnsM 06pasoBaHs pa3pbIBHBIX PaspyLIeHMIT M3y4eH U omycaH B paborax B.B. be-
noycosa, M.B. I'sosckoro, I0.A. Kocbiruna, E.H. ITepmsaxosa, B. fIpomesckoro u MHOrux
npyrux. OCTaHOBMMCS Ha HEKOTOPBIX MOMEHTaX (pOPMMUPOBAHNA U BHEIIHETO IIPOSABICHNUS
Pa3pBIBHBIX HAPYLIEHMI U 30H TPEIIMHOBATOCTH B €OJIOTMYECKOIL cpefie.

Ob1ee MofieNIbHOE TIPEfICTaB/IeH e 00 SBOMIOINY PasIOMHO-TPEIIVHHON CETH B YCIOBMAX
PACTYIIero MOAHATHAA MOXHO IIOTTyYNTb, HaO/M0as, HalpUMep, 3a Pa3BUTUEM «aHTUKIMHA-
7m» B acarbTOBOM IIOKPBITUM NP JABTIEHNHU CHU3Y (IIPU 3TOM, 6€3yCTIOBHO, HEOOXOIMMO
IPUHVMMATh BO BHUMaHMIE, YTO CTPYKTYPHO ac(anbToBOE Te/I0 He MOXKET HAIPAMYI0 OTOX-

290




Lvraes B.10., LLletuHeB A.C., VieaHoB A.B. O cBSI31 reo3anekTpoXuMmnM4eCcknx aHoMasuii ¢ TEKTOHUYECKOM ...

JLeCTB/IATHCS HY C MHOTOC/IONHOIT TOJIIEll 0Ca0YHOTO YeX/Ia, HIf C BHYTPEHHEN CTPYKTYpOil
camux nopoy). Ha puc. 1 mpepicraBieHbl pe3y/ibTaThl TAKMX HAOIIO/IEHNIT 38 00pa3oBaHeM
[POTSDKEHHOTO JIMHEHO BBITSHYTOTO Pa3pbIBHOTO HapyiueHus (A), CUCTEMbI TPEIMH O
JIeICTBIEM PACTYIIell KOPHEBOI 6110MacChl 1O acasbTOBBIM IIOKPHITHEM — OT JIMHEIHO BbI-
TsiHyTOl (puc. 1B, B) mo xombuesoit (puc. 1I). YunTsiBas TOT GakT, 4TO TPEIMHbBI Ha KXKLOM
aTarne 06pasoBaIICh OFHOBPEMEHHO, MOXKHO IIPEIIIONOXNTD, YTO OHM SBJISIOTCS COMPSDKEH-
HbIMU [15], @ 0Ch CO3/aBIIEro NX HAPsDKEHMs Oy/ieT MepeHANKY/IsApHa IMHAN pasphiBa.
XapakrepHoil 0COOEHHOCTDIO SIB/ISIETCSI 00pasoBaHIe Pa3BETBIEHHON CUCTEMbI PaJMaIbHBIX
TpeLIMH B CBOJOBOII 4acTy KyIIOJIOBUHOI CTPYKTYpbl. OcobeHHO 3TO0 3ameTHO Ha puc. 1T

Puic. 1. PesybTaThl HATYPHBIX HAOMONEHNIT: A — 00pasoBaHIe IPOTKEHHOTO TMHEITHO BBITSIHYTOTO
PpaspbIBHOTO HapyureHus; b, B — o6pasoBaHme THMHEITHO BBITSIHYTOI CICTeMbI TpelyH; I' - o6pasoBa-
HIle KOJIbLIeBOII CHCTeMBI TpelyH; [ — cucTeMa pajiabHbIX TPEL{VH, OCTIOXKHSIIOLUX KYIIOTOBIUHYIO
CTPYKTYpY.

Fig. 1. Results of the authors’ field observations: A - the formation of an extended linearly-elongated
discontinuity; B, B - the formation of a linearly elongated system of cracks; I - the formation of an annular
system of cracks; ]I - a system of radial cracks complicating the dome-shaped structure.

Heob6xoauMbIM ycmoByeM Ajist 06pasoBaHMsA PaspbIBHBIX HAPYIIEHWI ABIAETCA «PellIeHne
Ipo6/IeMBI TPOCTPAHCTBAY, T.€. HAMYME BO3MOXXHOCTHU PACIINPEHNS Te0TIOTMIECKOIl CPefibl
[15]. Taxxe Ipu yCIOBUY, YTO BepXHee IOMYIPOCTPAHCTBO B HAllleM KCIIePYMEHTE 3aIlojI-
HEHO BO3J[yXOM, TOPM30HTaIbHOE pacIlupeHNe 3aTpyfHeHo. B pesynbrare o6pasyercs ceTh
6071ee MeKIX TPEIVH, ONePAIONINX MaruCTPanbHOE paspbiBHOE HapyiieHne. OpyeHTIPOBKa
MOCTIEIHNX, KaK ITPAaBUJIO, COCTaBIAeT 60—90° OTHOCHTEIbHO MaruCTPANILHOTO pasioMa. YTo
KacaeTcsl CTpeMJIeHVA TPEeIVH 3aHATD HepIeH/INKY/IPHOe M0/I0XKeH)e OTHOCUTEIHLHO HaIljla-
CTOBaHM, TO 9TOT PAKT OO'BACHAETCA TEM, UTO TPELIMHBI OTPAXKAIOT OCTATOYHOE HATIPSDKEHNE,
CylecTBOBaBIIee 10 U3ruba Coes.

PasperBnéHHas cucTeMa TPELVH OTPasKaeT 30HBI MAKCUMAIbHOTO PACTSYKEHA B IIePeKIn-
HaJIbHBIX YacTAX nopuATui. Ha puc. 1]] 4éTKo Npoc/ieXuBaTCsA IPAaHNUIIbI KyTTOJIOBUIHO
CTPYKTYPbI MISOMETPUYHOI POPMBI, UMUTHPYIOLIEll TOAHATHE PyHIaMeHTa. B pesynbrare
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IIPOMCXOMUT BBIIMOaHIE «OCAOYHOTO YeXyIa» C 00pasoBaHIeM YHAC/IeLOBAHHBIX CKITalOK BO
BCEX «IUTONIOTO-CTPATUTPAPIIECKUX TOMIAXY.

O6pasoBaHie pagyanbHBIX TPEIIMH 3aBICUT He CTO/IBKO OT BO3HMKAIOIIVX HAIIPSDKEHUIT,
CKOJIBKO OT MX B3aMMOJIEJICTBYS C T€0IOTMYeCKOIl Cpefoit. B ob1eM ciydae, mpu yBenuueHnn
nedopmupyemoro o6béMa, IIyb1Ha pa3BUTHUA PAAMAIBHBIX TPELVH 3aBUCUT OT PACTATH-
BAIOLIVX HAIPSDKEHMI M MEXaHMYECKUX CBOJICTB, IPEXKe BCETO IVIOTHOCTHBIX, BEPXHETO
cnos. Tak, Ipy MasioM JaBIeHUY BePXHETo C/I0sI Be/IMYMHA PACTATMBAIOLIETO HAIPSKEHNUS
IpeBBbIIIAeT IPABUTALIOHHOE JaBJIeHe, Y [IyOVHA Pa3BUTHs PafManbHbIX TPELIVH, X [0-
IepevHbIe Pa3Mepbl CTAHOBATCS OoJIblie. Pasnuuns B popMe IpOsABIEHNS TPEIIMHOBATOCTI
HaJ| aHTVK/IMHAIbHBIMU CTPYKTYPaMy OOBACHAIOTCA MaTepuasaMy 9KCIIePUMEHTaTbHOTO
MOJeNMpPOBaHMs TeKTOHMYeckux HapyueHuii [1]. CormacHo matepuanam B.B. Bermoycosa
u M.B. ['30BcKOro, Ipy TO/IMHE [TePeKPbIBAOLIEell TOIM MEHbIIIe INPUHBI CTPYKTYPBI
BBIE/IAIOTCS OCTTabIeHHbIE 30HbI KOMbL[eBOT (POPMBI, COM3MEPIMOIT MM OOJIbILIEl M PUHBL
CTPYKTYPBI — CYCTeMa TPEIMH CIUIOLIHON MM KOMOMHIPOBaHHOI GopM.

[TapameTpbl re03IeKTPOXMMIYIECKIX aHOMA/INIT B IPUIIOBEPXHOCTHBIX 30HaX Heprerazo-
HOCHBIX CTPYKTYP (POPMUPYIOTCS B IIOPOAAX MO BO3/EIICTBIEM MUIPALIIOHHOTO II0TOKa YB
M HaC/IefyIoT KOHPUIYpaLmio ociab/IeHHbIX YY4aCTKOB, YTO IIOATBEPXKAAETCS pe3ynbTaTaMu
MICCTIeIOBAHMIT Ha M3BECTHDIX He(hTera3oBbIX MECTOPOXKCHMAX B PAas3TNYHbIX IPOBMHIIMAX KaK
II0 PacIpefe/ieHII0 KOHLIEHTPALIIL IO BYDKHBIX (OPM 9/1eMeHTOB-MHAMKaTopoB Mn, V, Ti, Ni,
Cu, Pb, Cr u fip. [14], Tak 1 110 aHOMa/IMsIM OKMCTIATENIbHO-BOCCTAHOBIUTEIbHBIX CBOVICTB [13].

L7t mpuMepa pacCMOTPUM pPe3y/IbTaThl Fe03/IEKTPOXMMUIECKIX VICCTIeOBAHNIT Bellle-
CTBEHHOT'O COCTaBa TOPHBIX T0poj Ha BonbHOBCKOM MecToposkaennu HepTu (CapaToBckas
4acTb Psasano-Caparosckoro nporn6a) (puc. 2). ITo MenoBsM 0Tn0XXeHUsAM BonbHOBCKOE
HOZHATHE TIPELCTABIIET COOO0IT ACCHMETPUYHYIO OpaXMaHTUK/IMHAIb CeBEPO-3allafHOTO IPO-
cTupaHus 1 uMeeT GopMy oBaa pasmepoM 5,6x1,3 kM [2]. CeBepo-BOCTOYHOE KPBLIO OTHO-
CUTENIBbHO II0JIOT0e, 0T0-3anagHoe KpyToe. I10 0T/I0XeHsAM IIPOAYKTUBHOTO 60OPUKOBCKOTO
rOpM30HTa OPaXMaHTUKINHAIb VIMEET KPYToe I0ro-3anagHoe I II0/I0roe CeBepO-BOCTOYHbIE
KPBbI/Ibs, CBOJI €r0 B paliloHe CKB. 12 OKOHTypeH nsoruicoi munyc 1020 m.

Puc. 2. Cxema pacrionosxeHnst BombHOBCKOTO HETSIHOTO MeCTOPOXKeH s Ha cxeMe CapaTOBCKOIT
obmacru.
Fig. 2. Layout of the Vol'novskoye oil field in the Saratov region.
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B 1enom 1o mroniagy HabmogaeTCs NOTpyXKeHe CI0EB B I0TO-BOCTOYHOM HAIIpaBJIe-
HIH, 2 COOTHOIIIEHME MTOTIEPEYHBIX Pa3MepOB CTPYKTYPBI U IITyOMH 3ajeraHs 606 pMKOBCKIX
HeCYaHMKOB Ia€T OCHOBaHNUe OXMIaTh HaboIee BePOATHYIO KOJbLEBYI0 (OPMY BO3MOXKHBIX
re03/IeKTPOXMMIIECKIX aHOMA/INI B ITPUIOBEPXHOCTHBIX OTIOKEHUAX.

B reoMopdonornueckoM OTHOILIEHNY TePPUTOPHA IIPEACTABILACT CO00IT AeHYAAIMOHHYIO
PaBHUHY C COYETAaHUEM IeHEeTIIeCKI OJHOPOIHbIX TOBEPXHOCTEII: IPATOBBIX 110 MOP(OIOTUN
BOJIOPas/Ie/IbHBIX TOBEPXHOCTEN BEPXHEIUIEIICTOIIEHOBOTO BO3PACTa Vi TOBEPXHOCTEN CKIIOHOB
BOJIOPa3JeNIbHBIX IPOCTPAHCTB U JOMUH MO3HEIIeIICTOL[eH-TOI0OIeHOBOTO BO3pacTa [3].
[Tpeo6nagaronye abCOMOTHBIE OTMETKM BBICOT 0KOIO 200-240 M.

30HBI OBBIIIEHHOIT TEKTOHNYECKOI! TPEIMHOBATOCTY TOPHBIX OO, KaK MPaBIIIO, OCBa-
MBAIOTCA JONMMHHBIMY KOMIUIEKCaMM. ITaHOBBII PHCYHOK 9PO3MOHHOIT CETH (BEPXOBbsI Ma/IbIX
peK, 6aIKit 11 KpYIIHbIe OBpary) B pailoHe CTPYKTYPHI MMeeT OMUSKYIO K LeHTPOOeXHOIT hopMmy.
YacTb 9p03MOHHBIX (OPM HPAMONMHEIHA, YACTh TI0JIOTOU30THYTA, YTO 110 MOP(HOIOTNIECKUM
HpM3HAKaM TTOf[YEPKMBAET X IPUYPOUEHHOCTD K TIOJIOXUTENbHOI CTPYKTYpHOIT hopMme (puc. 3).

® 1
|—2

r=i3

[Sp——

1 km

L

Puc. 3. PycyHOK 9pO3MOHHOI CeTH B paitoHe BONTbHOBCKOI CTPYKTYPBL. Y CTTOBHBIE 0003HAUEHMA:
1 - cKBaXKMHa 1 €€ HOMep, 2 — 9PO3UOHHAS CETb, 3 — TOIUTOH T€0NIEKTPOXMMUYECKIX NCCIIE{OBAHMIL.

Fig. 3. Drawing of the erosion network in the area of the Vol'nov structure. Symbols: 1 - the well
and its number, 2 - the erosion network, 3 — the geoelectrochemical research site.

ITpu mpoBeeHNN TTONIEBBIX MCCIEJOBAHNI ITO CUCTEME Te03NIEKTPOXMMIYECKUX TPOdu-
et 0T6Mpamich 06pasLbl TOPHBIX MOPOA Maccoit 250-300 r ¢ rmy6uHst 40-50 cM 10 BOCBMMI
IpoGUIAM, TTepeceKaINM CTPYKTYPY B CyOIIMPOTHOM HalpabaeHnu. Vccnemyemble TOpObI
U3MebYaIiCh 1o ppakiyy Meree 0,05 MM 1 B HUX OTIPeJIe/IA/IICh MICXOIHbBIe (Ba/lOBbIe) KOH-
LEHTPALNHU KUCTOTOPACTBOPUMBIX GopM TsDKENmbIX MeTamnos (C,,). B kauecTBe sKkcTparenTa
MCIIONb30BaHbI BBITSDKKM 1 Monb/mm?® pactBopoM HNO;, nsBnexaromye 1o 90-95% BanoBoro
copiep>kaHus 9MeMeHTOB. [0 TaHHBIM aTOMHO-a0COPOLIMOHHOI CIIEKTPOMETPUY C ITTAMEHHOI
aToMusanueit Ha criekrpodoTomerpe «KBaHT-2A» B MccmenyeMbIx obpasiiax BombHOBCKOI
wromagy obHapyxensl Zn, Cu, Cr, Ni.
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Janee 06pas1bl HACBHIAINCDH AUCTUUIMPOBAHHO BOMION /1O MOTHOI BIAr0éMKOCTH,
3arpy’anch B re03/IeKTPOXNMUYECKOE YCTPOIICTBO U TIOABEPTaICh 06pabOTKe ITOCTOSHHBIM
97IEKTPUYECKMM TOKOM cmioli 250 MA B TedeHMe 45 MUHYT. 'e037eKTpOoXMMIIecKoe YCTpOiiCTBO
HpefICTaB/IsAeT OO0 ITaCTMACCOBBIN CTakaH 00B5éMoM 90 cM, € TOPI[OB KOTOPOTO KpPerATcs
MHEpPTHbIE TPaUTOBbIE 37IEKTPOMBI C OTBEPCTUAMU I/ CBOOOTHOTO OTTOKA ra3000pasHbIX
IPOZIYKTOB 37IEKTPOXMMMYECKNX PeaKIMil, CKAIUIMBAIOLUINXCA B IPUSTIEKTPOJHBIX 30HAX.
ITocrne mpomycKaHus TOKa U3 IPMUAIEKTPOAHBIX 30H YCTPOIICTBA OTOMPAINCh HaBECKM MACCOit
2T, B KOTOPBIX TaKXKe YCTaHABIMBAINCH KOHIIEHTPALIMY TeX K€ META/IOB.

Ba>kHBIM 3TarioM 06paboTKI Te09TeKTPOXMMIYECKUX JaHHbBIX ABJAETCA YMC/IEHHBIN
pacyér koadduIMeHTa aKTUBU3ALUY TeOXVMIYECKIX TIpolieccoB (mpeobpasoBanue Gopm

571EMEHTOB 1 UX Ba/leHTHbIX COCTOSTHUIN) OCTOSIHHBIM aeKTpudeckuM TokoM ( Ej ). B xome
pacdéTa yINTHIBAIOTCS KATMOHHbIE U aHIOHHBIE (POPMBI MUKPOI/IEMEHTOB B aHATIM3UPYEMOit
nopoje. Pacuér mposogutcs myTéM HOPMUPOBAHNSA SKCIIEPUMEHTA/IbHbIX JaHHDBIX, OMTy4eHHbIX
13 NIPUKATOMHON U IIPMAHOIHONM 30H I€03/IEKTPOXMMUIECKOTO YCTPOIICTBA, OTHOCUTETHHO
3HAYEHUI MCXOIHBIX KOHLIEHTPAI KaXKJOTO MeTaa. [lanee 1is yrnopAfoYMBaHus pacmpe-
Jie/IeHMsI TaHHBIX 110 K&KAOMY OTPabOTaHHOMY Ie09/IeKTPOXUMUIECKOMY ITPO(UITI0 paccyi-
TBIBAIOTCS CpeJjHIIe HOPMIPOBaHHbIe 3HAUEHNA /I BCell COBOKYITHOCTY MUKPO37IEMEHTOB
(Zn, Cu, Cr, Ni). ITocre yero onpefesnsercss KOMIUIEKCHBI TapaMeTp By kak npousseseHme
CpeIHNX HOPMVPOBAHHbIX 3HAYEHNIT 3 IIPUKATOLHON U IPMAHOLHON 30H.

Ec/m sHavenns Bi npeBbumaiot 1 oTH. €., 3Ha4nT, B MccegyeMoM 06pasiie PUCYTCTBYIOT

pacrBopumbie Gpopmsr Zn, Cu, Cr, Ni; korja sHauenus B MeHble uiu paBHbI 1 OTH. efi.—
pactBopuMbIe pOpMBI MeTa/ZIOB OTCYTCTBYIOT. [lofpo6Hee ¢ KOHCTPYKIIMElt Te03/IeKTPOXI-
MIYECKOTO YCTPOVCTBA, METOAMKOI IIPOBEIEHNA UCCIEIOBAHMIL M TIOPAKOM PacuyéTa MOKHO
03HaKOMMUTbHCS B padore [14].

Io pesynbratam onpesenenns C,., 1 pacyéra KOMIUIEKCHOTO Tlapametpa Ej 6bumm moctpo-
eHBI KapThI pacIpefie/leHNs paccMaTpUBaeMbIX Be/IMYMH 10 U3ydaeMoli Iwiommany (puc. 4, 5).

W3 puc. 4 BUIHO, 9TO IJeHTpa/bHAA 9aCTh KapThl XapaKTePU3yeTCsl HU3KMMM 3HAYEHNAMU
C,.n He TIpeBblaonymm 35-10%. B ceBepHOIt yacTy, B pailoHe HEIPOAYKTUBHOI cKB. Ne 11-B,
ammmryga C,., cocraper 35-10%. MakcuMabHOe CyMMapHOe CofiepKaHMe YCTaHOB/IEHHBIX
MUKpoaeMeHTOB 60-10% oTMedaeTcst Ha ceBepe IUIOLIA/N, a TaKKe I0)KHee CKB. Ne 11-B na
TpaHulle 30HBI OTCYTCTBMA KOJUIeKTOpoB. IOxxHO-TypkoBckoit 3anmexu (cks. Ne 12-F0T) co-
orBeTcTBYeT 30Ha C,,, He IIpeBbllIatomas 35-10%, o6paM/1€éHHas TOKaIbHBIMM aHOMa/IUAMMU
MOBBIIIEHHBIX 3HaueHuit 35-40-10%.

Takum 06pa3oM, LIeHTPAIbHYIO YaCTh MCCIeAyeMOl IVTOLIAiN ¢ HEKOTOPBIM IpUOIKe-
HIIEM MOYKHO CUMTATh TePpUTOpueil ¢ MUHNMANbHOM C,. OT/e/bHbIE TOKaTbHbIE aHOMAINI
HOBBINICHHBIX 3HaYeHMII C,, IPEAICTABIIAIOT COOO0IT yIaCTKM, PparMeHTapHO OKaIMIIAIOIye
3aexxpb YB. TeM He MeHee, OHHO3HAYHOI KapTUHBI pacnipesienneHNs C, 10 MaTepyanaM JIMTo-
TeOXVMMIYECKOl ChEMKY He HaOMIOaeTCs, 4T TpebyeT pOoBee s JOIIOTHUTETbHBIX VICCTIe-
JIOBaHUII IT0 OLleHKe BO3MOXKHOTO B/IVAHMSA 30H TEKTOHIYECKON TPELIYHOBATOCTI Ha GOpMY
KOHI[CHTPAIVIOHHBIX aHOMAJIVIT 9/IeMEeHTOB-MHAMKATOPOB. [0IONTHUTEIbHYI0 MH(OPMALIVIO
IIPY 9TOM MO>KHO IIOJIYYUTD IO pe3y/IbTaTaM IIPOBeJieHNS 97IeKTPOOOPaObOTKY TOPHBIX HOPOJ.

B nienTpanpHOI 4acTy KapThl, XapaKTepU3YIOLIeil pacpesie/ienyie KOMIZIEKCHOTO Mapa-

merpa E; (puc. 5), Boiensercs 30Ha ceBepo-3amajHOro POCTUPAHNS aMIUINTYO MeHee
1 OTH. efi., HECKOJIbKO CMeII€HHAsA B CeBEPHOM HAIIPaB/IeHNI.

ITonoxxeH1e 10r0-BOCTOYHOI 30HbI MUHMMA/IbHBIX 3HAUEHMI <1 OTH. eff. IPUXOAUTCA Ha
FO>xHO-TYypKOBCKYIO 3a/1eXb ¥ PUKCHUPYeTCs I0>KHee poAyKTUBHOI ckB. Ne 12-F0T. Makcu-
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Puc. 4. KapTa pacripefie/ieHns MCXORHOI CyMMapHOIT KOHI[EHTPAI[1I B IIPUIIOBEPXHOCTHBIX OT/IO-
JKeHUsX BombHOBCKOII ITomay. Y cnoBHble 0003HaYeHNs: 1 — M30/IMHIM CYMMapHOIT KOHIIEHTpaLiu,
2 — cXeMaTu4ecKoe MOJI0KEeHMe JIOBYHIKY, 3 — CKBaKMHBI, 4 — TPaHNUIA 30HBI OTCYTCTBUA KOJUIEKTOPOB,
5 — re0sIeKTPOXMMIIECKIE MUKEThL.

Fig. 4. Distribution map of the initial total concentration in the near-surface sediments of the
Vol'novskaya field. Symbols: 1 - isolines of the total concentration, 2 - the schematic position of the trap,
3 — wells, 4 - the border of the zone of absence of collectors, 5 - geoelectrochemical pickets.
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Pric. 5. Kapra pacrpepeneHsi KOMIUIEKCHOTO IIapaMeTpa B IPUIIOBEPXHOCTHBIX OTIOXKEHMUSX
BosbHOBCKOI Mtomaam. Y cnoBHble 0603HaueHNst: 1 — M30IMHMM KOMIUIEKCHOTO T1apaMerpa. [Ipoune
0603Ha4YeHMsA CM. puc. 4.

Fig. 5. Distribution map of the complex parameter in the near-surface sediments of the Vol'novskoye
field. Symbols: 1 - isolines of the complex parameter. For other designations, see Fig. 4.
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MaJIbHBbIe [TOKa3aTe/yi KOMIIEKCHOTO ITapaMeTpa, paBHble 1,2—1,4 OTH. efi., 3aQUKCHPOBaHbI KaK
B CEBEPHOI YaCTM BOCTOYHEe HEITPOAYKTUBHOI cKB. Ne 11-B, Tak 1 Ha 1oro-3amaie miaomaan
BO/IM3M 30HBI BBIK/IMHUBAHNA KO/UIEKTOPOB. [Ipnuém ckB. Ne 12-F0T npobypena Ha Kparo

re03/1eKTPOXMMMYECKOIl aHOMA/INY MOBbIIIEHHBIX By , Jocturaomux 1,2 oTH. el
Hanbosee BayKHBIM 9/1eMEHTOM KapThI sIB/IAETCS KOMIbIIeBas aHOMA/IIA aMIINTyou 1,0—
1,2 OTH. efi., OKaiiM/IAIONIAA IIeHTPaIbHYIO ¥ IOTO-BOCTOYHYIO 30HBI MYHMMA/IbHBIX 3HAUEHMIL.
[IvpuHa 10>XHOI YaCcTV aHOMA/INY HAMHOT'O MEHbIIIe, YeM CEBEPHOIA, UTO MOATBEP>KAAET XapaKTep
3a/IeraHms KpoBiy 600PMKOBCKOTO TOPU30HTA C 00JIee KPYTBIM afieHIeM 0r0-3allalHOr0 KpbUTa
cKIafKu [2]. VIHTepecHO, 4TO HepOAYKTMBHAsA CKBaKyHa Ne 11-B pacronoskeHa 3a pefenamMu
KOJIbLIeBOI aHOMaymy (cM. puc. 5). Ha BocToke Itommazny Bblfie/iAeTcs T0KaIbHAs 30HA IOBBIIICH-
HBIX 3Ha4€HMI KOMIIEKCHOrO ITapaMeTpa 1,0-1,2 OTH. efi., BO3MO>KHOJ IPMYMHOI [TOSABJIEHN
KOTOPOII SIBJIAETCsE CyOBEPTUKAIbHASI MUTpALis YIIeBogopoaos 13 HOskHo-TypKOBCKOIT 3ayexn
I10 30HaM TeKTOHMYECKOJ TPELIMHOBATOCTH BIUIOTD /10 IPUIIOBEPXHOCTHBIX TOPM3OHTOB.
3akmouenne. [IpencraBieHHble MaTepyaibl HAIIAHO YKA3bIBAIOT HA CBA3b aHOMaJIbHBIX
KOHIIGHTPALNII PaCTBOPUMBIX (POPM 3IeMEHTOB-MHANKATOPOB B IIOAIOYBEHHBIX OT/IOXKEHUIX
C BEPOSITHBIM XapaKTepPOM PaclpOCTpaHeHNsI HANPsDKEHHO-1epOpMIUPOBAHHBIX 30H HAJl aH-
TUKIMHAIbHBIM BobHOBCKMM nofgHATHEM. [ITaHOBDBIN PUCYHOK S5PO3MOHHOM CETU B palioHe
CTPYKTYpBI MMeeT 6/IM3KYI0 K LIeHTPOOeXHOI (hopmy. Ipo3noHHbIe HOPMBI MO0 IPIMOIN-
HEJTHBI, 1100 IT0JIOTO MSOTHYTBL, YTO 10 MOP(OIOrNIEeCKMUM IIPU3HAKAM ITOJUYePKUBAET X
TEKTOHMYECKYI0 IPUYPOUYEHHOCTD K II0/I0KNUTe/IbHOI BonbHOBCKOII cTpyKType. KonblLiepas
AHOMa/Is1 OBBIIIEHHDIX 3HAYeHMIT KOMIIIEKCHOTO TTapaMeTpa, OTBEYAIOIIEro 3a pacrpesienieHne
KUC/IOTOPacTBOPUMBIX popM Zn, Cu, Cr, Ni, TouHee oTpaskaeT 0COOEHHOCTI TEKTOHIIECKOTO
CTPOEHM:I MICC/IelyeMOli TEPPUTOPUI IO CPABHEHUIO C AHHBIMM TUTOT€OXMMUIECKIUX MICCTIeTo-
BaHWUII (110 BaJIOBBIM KOHLIEHTPALIMAM META/UIOB), Fe03IeKTPOXMIMIYeCKIIe JAaHHbIe ABJLAI0TCA
607ee MHPOPMATUBHBIMI TPV KAPTUPOBAHMY OCTA0/IEHHBIX 30H B T€0JIOTMYECKOM paspese.
bnarogapHocTy 1 MCTOYHUKY PMHAHCHPOBaHNA. VccnenoBaHye BLIIIOTHEHO IpK
¢buHAHCOBOI OAIEP>KKe TOCYAPCTBEHHbIX 3aanuit Myses semeBefenust MI'Y AAA A-Al6-
116042010089-2 1 AAAA-A16-116042710030-7, a TakKe B paMKaX TeMbI TOCYJapCTBEHHOTO
saganust VMucrutyTa reorpadguu PAH AAAA-A19-119021990093-8 (FMGE-2019-0007).
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OINPEJEAEHUE U30TOITHOI'O BO3PACTA HIUPKOHA
N3 TYDPOB CTPATOTHUITMHECKOI'O PA3PE3A
IJAFAHHCKOIjl CEPHU (ITPUAMYPBE, TPAHHULA
MEAA U TTAAEOTEHA)

[M.A. Axwmetnbes|, A.B. Coroebés, N1.C. Unarpera®

M3yuenue epanuy, cmpamuepapuueckux nodpasdeneHuti 6 KOHMUHEHMANTbHBIX
monuyax écez0a evizviéaerm mpyoHocmu. M3 cmpamomuna yazasHckol c6umol u mu-
1106020 MECMOHAXOMOEHUS Ya2aaHCKOL Propul 6 ITpuamypve omobpana npoba us Kpu-
CIAnnoKAACMU1ecKUX my@os Ha epanuLe Mena U naneozena On U3y4eHus yUpKoHa
u onpedeneHus abconmuoeo 6o3pacma. Bospacm yupxornos us mygoe no HuxcHemy
nepeceueHut0 ¢ KOHKopOueil onpedenén kax 68,6 + 0,8 MM slem u MoAem paccmampu-
8amMvCA Kax OIU3KULL KO 8peMeHU 0CA0KOHAKONAEHUS NoPoO.

Kniouesvie cnosa: epanuya mena u naneozena, yupxow, U/Pb damuposanue, ya-
eaanckas cepus, Ipuamypue.

Ccvinxa onst yumuposanus: Axmemves M. A., Conosvés A. B., namvesa V.C.
Onpedenerue u30MonHo20 603pacma UUPKOHA U3 MyPos cMpamomunu4eckozo paspesa
yazaauckoil cepuu (IIpuamypoe, epanuya mena u naneozena) // Kusnv Semnu. T. 44. Ne 3.
C. 298-302. DOI:

Iocmynuna 28.07.2022 / Ilpunama x ny6nukavuu 03.08.2022

ISOTOPIC AGE DETERMINATION OF ZIRCON FROM TUFFS OF
A STRATOTYPIC SECTION OF THE TSAGAYAN GROUP (AMUR REGION,
CRETACEOUS—PALEOGENE BOUNDARY)

M.A. AkRhmetiev|, Dr. Sci (Geol.), A.V. Soloviev, Dr. Sci (Geol.), 1.S. Ipaticva, PhD

Geological Institute of Russian Academy of Science

Any study of the boundaries of stratigraphic units in continental sequences always
encounters difficulties. A sample was taken from a stratotype of the Tsagayan formation
and a typical locality of the Tsagayan flora in the Amur region from crystalloclastic tuffs
at the Cretaceous—Paleogene boundary to study zircon and determine its absolute age. The
age of the zircons from tuffs was estimated as 68.6 + 0.8 Ma by the lower intersection with
the concordia and can be considered as close to the rock sedimentation time.

Keywords: Cretaceous—Paleogene boundary, zircon, U/Pb dating, Tsagayan group,
Amur region.

For citation: Akhmetiev, M.A., Soloviev, A.V., Ipatieva, LS., «Isotopic age
determination of zircon from tuffs of a stratotypic section of the Tsagayan Group (Amur
region, Cretaceous-Paleogene boundary)», Zhizn Zemli [Life of the Earth] 44, no 3,
298-302 (2022) (in Russ., abstract in Engl.). DOL:

BBepenue. YcTaHOB/IEHMe IpaHNL] CTpaTUTpadUYecKIX TOApasfie/IeHNiT 001 ell IKaIbl
JI000T0 paHra B KOHTVHEHTAJIbHBIX TOJIIIIAX BCEIZa BhI3bIBaeT TpyAHOCTH. [lorpaHnyHble crnon
Mesia 1 maneoreHa B IIpuaMypbe usy4yannuch B paMKax MeXXJyHapOJHOTO ITpoeKTa «MemnoBasd
61oTa ¥ rpaHMIIa MeJia 1 IajlleoreHa B 6acceliHe AMypay» ¢ y9acTyieM CIeLManicToB U3 benbruu,

* AxmerbeB Muxanmn A/eKceeBId — Ji.T.-M.H., TIpodeccop, 3aBeAyoLuit 1abopaTopuert maneo(IopucTuKy;
ConoBbés Asnexceit Bukroposud — f.r.-M.H., npodeccop PAH, B.H.c., soloviev@vnigni.ru; Vinarpesa Viga CeMéHOB-
Ha — K.I.-M.H., C.H.C., ['eonoru4eckuit nacruryr PAH.
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Benmuko6purannu, Kuras, Poccyun, CIIA, SnoHun u fpyrux cTpaH, ¢ aKIeHTOM Ha JICCTIeN0-
BaH1e 6MocepHBIX COOBITMII 3TOTO pybexa. AMypckie paspesbl Kuras u Poccun BbiOpaHbl
Hec/Ty4aitHo. B psjie MecTOHaX0XXIeHMit 3/lech ObUIN OOHAPYKEHDI CKeJIeTHbIE OCTATKM Hanbo-
Jiee MOJIOJBIX 110 BO3PACTY B A3MM TMTAHTCKUX PACTUTENLHOANHBIX IMHO3aBPOB — TaJip03aB-
POB, MCUE3HYBIINUX B MaacTpuxTe. VI3 atnx paspesos A.H. Kpumrodosudem B pasHble TOIbI
B IIePBOIT TOJIOBMHE IIPOIIIOro CTONeTHA OblTa cobpaHa 1 1o3Ke onucaHa [1] kmaccuyeckas
JlaTCKas LarasHcKas (opa — IPOTOTHUII KalfHO30MCKUX YMepEeHHO-TEIIONI0OMBBIX XBOITHO-
MIMPOKOIVMCTBEHHBIX TMCTONATHBIX Me30b1IbHbIX (pop CeBepHoro nomymapus. [Ipoba
(06p. K-T) mist onpenenenst abCOMIOTHOTO BodpacTta Obla oTobpana M.A. AXMeTbeBbIM 113
IJIaCTa KPUCTATIOKIACTUIECKUX TY(POB, COTEPIKAIINX LIUPKOH, U3 KJIACCUYECKOTO pas3pesa
Bypeunckoro benoropbs — crpaToTuIa 11arasHCKOM CBUTBL ¥ TUTIOBOTO MECTOHAXOKI€HM A
narasHckoit ¢pmopsl A.H. Kpumrodosnuya [1]. [Toomsa aToro miacTa IpuHATA 3a TPAaHUITY
cpefiHe- ¥ BepXHeI[arasHCKON CBUT, II0/Iaras YCIIOBHOE COOTBETCTBIE e€ B perroHe IpaHulie
Mena 1 naneorena. CIou ¢ arasHCKOI (GI0poil B CTPATOTUIINYECKOM paspese 3ajIeraoT
B JIEBATHU MeTpax BbIIIe IIacTa Ty(OB, a IOC/IeHIE HAXOAKY INHO3aBPOB IIPOMCXOMAT M3
HOZICTU/IAIONIEN CPefIHeljarasHCKYIo — HYDKHeIarasHCKoit cBuThl. E€ Bospact crenmancramMmm
I10 3TOJi TPYIINe TI03BOHOYHBIX OLEHMBAETCS CPEIHUM VMM MO3AHMM MaacTpuxToMm. [TanmHo-
JIOTM >Ke IOJIaTaloT, YTO OHA He MOJIOXKE CPeJTHETO MAaCTPUXTa.

Omnmcanne nupkoHa. Llypkon us o6pasua K-T ObU1 BbIeIeH [0 CTAHAAPTHON METOMIKE
[2] B mabopaTOpuy MMHEPATOTMYECKOTO ! TPEKOBOTO aHa/MM3a ['e0/I0rMuecKoro MHCTUTYTa
PAH. Bo ¢pakijuy BbifenA0TCs ABe IPYIILI HMPKOHOB. IlepBas rpynma, Hanbomee MHOTO-
gncnenHas (95-97%), mpeyicTaBieHa 6eCI{BETHBIMY M/IM OKPAIIEHHBIMY B )Ke/ITOBATBII IIBET
IPO3PAYHBIMI UAMOMOPGHBIMY KPUCTAIUIAMHU, CPEIM KOTOPBIX BBIIEIAIOTCA JUIMHHOTOH-
KOIIpM3MaTIYecKye 3épHa C OTHOIIEHVeM [IIMHBI K mypyuHe oT 6 fo 10 (puc. 1) u Toncro-
mpusMatmudeckue 6oee KpyIHble KPYCTA/UIBI C XOPOIIO pa3BUTON mpusmoit 110 (puc. 2).
ToncronmpusMaTdeckye KpUCTAIIbI COZlep>KaT MHOTOUMCTIEHHbIE BKIIOYEHNA MEIKMX KpU-
CTaJUIOB, PY/JHBIX MUHEPATIOB ¥ TUJIPOKCHUJIOB Xe/le3a, OKPAIIMBAOIIX 3€pHA B JKeTTOBAThIN
VI KPAaCHOBATBIA 11BET.

0.10
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0.10

mm

~

% ’

Puc. 1. BecuBeTHbIe MANOMOPGHBIE TOHKOATMHHOMPU3MATHYECKIe IMPKOHBI 13 o6pasia K-T.
Fig. 1. Colorless euhedral long-prismatic zircons from the K-T sample.
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Ko BTOpOI TpyIIie IMPKOHOB, COCTABIAIIEI OT 3 10 5% Bceil GpaKIUy, OTHECEHDI
CMpeHeBble IMPKOHBI, MMeEIie OKPYITIYI0 UM OBaabHyI0 ¢hopMmy (puc. 3). IloBepxHOCTD
3épeH ImajiKas, 6e3 BUAMMBIX IpaHell, MHOIa HabIIoal0TCs Cleibl pacTBopeHns. Hekoropsbie
KPUCTA/IBI UMEIOT B CEpeIMHE 3ePHA «IIEPEKUM», XapaKTePHBI! /I IUPKOHOB MeTaMophu-
YeCKVX MOPOJI. Y1aéTcsl pas/IMunTh B CUPEHEBBIX 3€pHaX IIPO3pavHble OecIiBeTHBIE AMPa, IBHO
KCEHOTEHHOTO XapaKTepa, YTO TaK)Ke TUIMYHO IJIs MeTaMOP(QOTeHHbBIX IIMPKOHOB. Takyum
06pa3oM, IMPKOHBI B IIOPOJie TeTeporeHHbL. LIMPKOHBI IepBOJi IPYIIIIbI, CKOpee BCero, chop-
MMPOBAHBI B Pe3y/IbTaTe KPMCTA/UIN3ALNM, 671M3KO0TT KO BpeMeH!U (GOPMUPOBAHYS OPObL.
LIypKOHBI BTOPOIJI IPYIIIbI, BEPOATHO, 3aXBaY€Hbl PACIIABOM M3 BMEIAIOLINX ITOPOJ, a UX
BO3PACT, CKOPee BCETo, OTPa’kaeT BO3PACT IPOTO/NTA UCTOYHMKA CHOCA.

Puc. 2. BecuBerHble upnoMopdHble TONCTONMPU3MATIYECKE IMPKOHDI 13 06pasia K-T.
Fig. 2. Colorless euhedral short-prismatic zircons from the K-T sample.

R

0.20

Puc. 3. CupeHeBble IVIPKOHBI, MEIOLIIE oxpyrny}o MV OBa/IbHYIO GopMy, 13 obpasia K-T.
Fig. 3. Lilac rounded or oval-shaped zircons from the K-T sample.

JaTupoBaHue uupKoHa. J[/is1 NI30TOIHOTO TATUPOBAHUS OBUIM OTOOPAHbI MINOMOPQHBIE
HaybosIee Mpo3payHble HVPKOHBI 13 IIePBOIL I'PYIIIbI, TAK KaK ITIaBHAsA 1e/Ib MCC/IeTOBAHMI
3aKJII04ajIach B OIpefie/ieHNy BospacTa popmupoBanus Tyda. Opaxuyy pasimgamich 10
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pasMepy (MeHbIe u 6ombie 100 MKM). VI3oTONMHOE MCCIeROBaHMe IMPKOHOB IIPOBOMMN-
noch no meroxy T. Kpoy [3] nna MmukpoHnaBecok nupkoHa. KoHIleHTpalum ypaHa 1 CBUHIIA
oIIpefie/ieHbl METOOM M30TOIIHOTO pa3baBieHNs C IpUMeHEHeM cMelaHHoro *¥Pb+2*U
Tpaccepa. Xonocroe 3arpsAsHeHne coctapuio 0,1 Hr cBuHIIA. VI30TOMHDIN cOCTaB M3MepeH Ha
MHOTOKOJIIEKTOpHOM TBépHodasHoM mMacc-criektpomerpe TPYITOH (Triton™). MsoromnHsle
BO3pacThl paccunTabl 1o nporpamme K.P. Jlroxsura [4]. Oumo6ku B U-Pb orHOUIEHMSAX cocTa-
B 0,2%. [TonpaBka Ha mpuMech OOBIKHOBEHHOTO CBMHIIA BBefleHa Ha BO3pacT 70 MJIH JieT
1o Mogeny [5]. Bospact mo myuckoppuy coctaBu 68,614 1 1249 +5 MIH 7I€T COOTBETCTBEHHO.
ITony4yeHHbIe JaHHbBIE IPUBEIEHBI B TaOJINIE ¥ HA IuarpaMmMe ¢ KOHKopaueit (puc. 4).

Ta6muua. U-Pb nsoronusle ganHsle it uupKoHoB u3 K-T
Table. U-Pb isotopic data for zircons from the K-T sample

Copepskanue, . M30TONHbIE OTHOIIEHNS
Pasmep M3oronnsii cocras Pb
N| dpax- Hage- YacTh HA M/TH 7 BO3PACT, MITH /IeT
cKa, T 2P/ | 2Pb/ | %P/ | *Pb/ | 27Pb/ | *Pb/
i, pm U Pb 204} 207pp 208ppy 238y 23577 206py
641,3 +
1. +100 0,0017 411,8 7,48 1540 14,206 | 6,098 | 0,0171 | 0,1440 3.6
1199,4
2. -100 0,0023 531,4 57,59 1980 11,474 | 6,778 | 0,1013 | 1,1187 +21
0,24
0,20 -
= 0,16 -
5
T 0121
0,08 -
0,047 e MepeceueHus:
68,6 = 0,81 1249,1 + 4,6 MnH net
0 49 T T T T T T T
0 04 08 1,2 16 2,0 24 2.8
207Pb/235U

Puc. 4. [Inarpamma ¢ koHKopaueit Ayt obpasiia K-T. TpeyronbHuK — HaOMIOEHHBIE 3HAYECHIIS
M30TOIHBIX OTHOLIEHNIT. IIyHKTVpHAs TNHISA — AVICKOPAVISL.

Fig. 4. Concordia diagram for the K-T sample. Triangles denote the observed values of isotope
ratios; the dashed line is the discordia.

MuTepnperanus. /130TonHbIe BO3PACTBI, IIOMyYeHHbIE I 06eUX PppaKInil MPKOHa,
CUIbHO AMcKopHaHTHBL. OnHa U3 QUTypaTUBHBIX TOYEK Ha AuarpaMme ¢ KOHKOPAMell MaK-
CMMaJIbHO TIPUOTIVKEHa K HIDKHEMY IepecedeHno. Bropas HaXofuTcs mocepeiiHe Mexy
BEPXHUM M HIDKHUM IlepecedeHNAMM. XOTH [ieNlaTh OJHO3HAYHOe 3aK/II0UeHle O BO3pacTe
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LIMPKOHOB IIPY aHa/IN3€e TOMbKO ABYX (PaKIiil IPpeXXeBPEMEHHO, HO PACIIONIOKEHIe TOYeK
Ha rpaduke MO>KeT ObITh 0OBACHEHO HPIUCYTCTBIEM B IIIPKOHAX C BO3PACTOM OKOJIO 68 MIIH
et 60s1ee IpeBHeTo BelecTBa. ITO MOTYT ObITh COXPAHMBIINECA AP LUPKOHOB b0 6oree
[ipeBHUIT PafyOTeHHBII CBUHELI, BOIIEAIINIT B IMPKOHBI PV MX KpUCTa/UmM3anui. Tak Kak
mpoba oTobpaHa u3 Tyda, To Bo3pacT LUpKoHOB (68,6+0,8 M/IH JIeT Ha3afy) MOXKeT paccMa-
TPUBAThCS Kak O/IM3KIMI KO BpeMeH) (pOPMUPOBAHIIS TOPOJBL.

BrarogapHocTy 1 MCTOYHUKY pUHAHCHPOBaHIMS. ABTOPbI BBIP)KAIOT IIPU3HATEIBHOCTD
[E.B. bubukosoit](TEOXV PAH) 3a mpoBeéHHBbII aHAMNS3.

Pafora BbIIIO/IHEHA B paMKaX FOCYapCTBEHHOTO 3a/jaHst [€0I0rn4ecKoro MHCTUTYTa
PAH Ne 0135-2019-0049.
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OBOCHOBAHHE ITO3AHEMEAOBOI'O
BO3PACTA AHAPHMAHOBCKOH CBHTDI
(CPEAUHHDBIN XPEBET, KAMYATKA)

A.B. Corosbég, T.H. [Nareuex®

Andpuarosckas ceuma, obHaxarowasca 6 Cpeduntom xpebme (Kamuamea), npedcmas-
JIeHa 3eNEHbIMU CIAHUAMU, Keéapyumamu u amgubonumamu. Boieoduv: o 6o3pacme omnoxceHuii
AHOPUAHOBCKOTE CBUMDbL 0e/IANIUCH HA OCHO8E OAHHDBIX 0 B03PACIIAX NOOCHUNIAKULUX /UM
NepexpulBarUsUX Moy, KOPPenSuuti ¢ Opyumu CrpyKkmypHoimu eouruyami. Bnepsvie us
HaumeHee MEMamopPU306aHHbIX KPEMHUCIBLX NOPOO AHOPUAHOBCKOLE CBUMbL Bbl0eTIeHb
PAOUOAAP UL CAHMOH-PAHHEKAMNAHCK020 603pacma. O0pa30eanus aHOPUAHOBCKOLL C6 UMbl
MO2ym PACCMAMPUBAMBCA KAK MEMamMOpPhuHecKkuii ananoe Omaoxnenuti upyHetickoti c6umul,
U3 KOMOoPbIX MaKHe 6bl0eneHbl PAOUOTAPUL CAHIMOH-PAHHEKAMNAHCK020 603PACA.

Kniouesvie cnosa: 6epxnuti men, paduonapuu, a0puano6ckas U UpyHelickas céumol,
Cpedunnoiii xpedem, Kamuamxa.

Ccvinka ons yumuposanusi: Conosvés A.B., Ilaneuex T.H. ObocHosarue no3oHe-
Men08020 603pacma aHopuarosckoii ceumut (Cpedunnouii xpebem, Kamuamxa) // XKusro
emnu. T. 44. Ne 3. C. 303-309. DOI:
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SUBSTANTIATION OF THE LATE CRETACEOUS AGE OF THE
ANDRIANOVSKA FORMATION (SREDINNY RIDGE, KAMCHATKA)

A.V. Soloviev, Dr. Sci (Geol.), T.N. Palechek, PhD

Geological Institute of Russian Academy of Science

The Andrianovska Formation exposed in the Sredinny Ridge (Kamchatka) is represented
by green shales, quartzites, and amphibolites. Conclusions about the age of the deposits of the
Andrianovska Formation were made on the basis of data on the ages of the underlying and/or
overlying strata, and correlations with other structural units. For the first time, radiolarians
of the Santonian-Early Campanian age were extracted from the least metamorphosed
siliceous rocks of the Andrianovska Formation. The rocks of the Andrianovska Formation
can be considered as a metamorphic analogue of the deposits of the Iruney Formation, which
Santonian-Early Campanian radiolarians were also isolated from.

Keywords. Upper Cretaceous, radiolarians, Andrianovska and Iruney Formations,
Sredinny Ridge, Kamchatka.

For citation: Soloviev, A.V., Palechek, T.N., «Substantiation of the Late Cretaceous
age of the Andrianovska Formation (Sredinny Ridge, Kamchatka)», Zhizn Zemli [Life of
the Earth] 44, no 3, 303-309 (2022) (in Russ., abstract in Engl.). DOI:

Bepenue. [Iponcxoxxuenne 1 Bo3pacT MeTaMopduieckux mopop CpefHHOTo xpedTa

KamyaTKi AB/IAIOTCS IPEIMETOM AMUCKYCCHIT Ha IPOTsDKeHNH nocneqHux 30 ner. Hanbonpume
Tie6aThI BBI3BIBAET BOIPOC O BO3PACTe MPOTOJINTA I BpeMeH MeTaMopdusma. Metamopdiudeckie
obpasoBannsa CpertHHOTO XxpeOTa KaMyaTKy ofpasiesimich Ha TPU CTPYKTYPHO-BEIeCTBEHHBIX
KoMIUIeKca [8, 13]: 1) BricokoMeTaMOp(h130BaHHbIe TIOPOABI sAApa (1t ocHoBaHust) CpeanHHO-
Kamuarckoro MaccuBa (KOMIIaKOBCKas Ceplisi, IPOPBaHHas IPaHUTaMI KPYTOTOPOBCKOTO KOM-
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IUIeKca); 2) MeTaMopdudecKiie OPOybl Yexta (MaTKIHCKAs Cepyist: IIMXTIHCKAs, aHIPUaHOBCKas,
QIICTOPCKAsL, XeIBaHCKas, XMMKIMHCKas CBUTHI); 3) cmaboMeTaMOp(dU30BaHHbIE OTIOXKEHMS
a/utoxtoHHOro KBaxoHckoro teppeiina. B padorax [8, 13] 6p1a 060cHOBaHa TOYKA 3peHNUs
0 HEeCOITIACHOM HaJleTaHNM IIOPOJ Ma/IKMHCKOJI CepMM B COCTaBe LIMXTIHCKOII, aHAPUAHOBCKOIA,
XeVIBAHCKOI, XVIMKVHCKOJI 1 QICTOPCKOI CBUT (4€X071) Ha TOPOJIbI KOMIIAKOBCKOII cepyn (pyHnaa-
MEHT) C Bblfie/ieHieM 6a3a/IbHbIX KOHITIOMEPATOB B OCHOBAHNM IUVXTIHCKOI CBUTBL. B mocnentme
TOZBI PasBUBAIOTCA MpefcTaBieHns o CpeaHHOM MacCuBe Kak o eOpMUPOBaHHOM ITaKeTe
TEKTOHIYECKVIX YLyl pasnuyHOro Bo3pacTa u mponcxoxpaenus [1, 10]. Tak, B BepXoBbsX pekn
Kpyroroposa 651710 yCTaHOB/IEHO a/UTOXTOHHOE 3ajIeTaHye IOPOJ; aHAPUAHOBCKOI CBUTHI C par-
MeHTaMy 0(pMONMUTOB B OCHOBaHMY IOKpoBa [10]. A/UIOXTOHHOE TTO/I0XKeHNMe aHAPUaHOBCKO
CBUTBI OTMEYA/IOCh U Ha BOCTOYHOM cKIoHe CpefyHHOTO XpebTa [4, 11]. B Takoi TpakToBKe
KOJIITAKOBCKIIT KOMITIEKC, CTIO>KEHHBII Hanbojiee BBICOKOMeTaMOp(hM30BaHHBIMY 00pa3oBa-
HVISIMY, TIEPEKPBIBAETCS OT/IOXKEHMAMM KaMYaTCKOT cepyy (LIMXTUHCKOT CBUTBI), Ha KOTOPYIO
HaJIBUHYTbI OCTPOBOAY)KHbIE METaBY/IKaHUTBI aHAPMAHOBCKOII CBUTBL. Borpoc o BospacTe aH-
IPUAHOBCKOJI CBUTBI O CHX IIOP OCTAETCsT OTKPBITHIM, YTO BHOCUT HEOIIPee/IEHHOCTD B MOJIE/IN
TEKTOHMYECKOIT 9BOMIOLIN MeTaMopdudeckux KomitekcoB Cpennunoro xpe6ra Kamyarkn.

CrpoeHne 1 BO3pacT aHAPUAHOBCKOII M MPYHeNICKOI1 CBUT. AHpuaHoBcKast cButa (Cpe-
muHHBII Xpebet, Kamuarka) BeifenieHa b.®. [JpsikoBbIM B 1955 I. B kauecTBe aHAPMaHOBCKOII
CBUTHI OIMCaHbI MeTaMopdu3oBaHHble 3¢ Y3UBbI ¥ KBAPILIUTOBU/IHbIE TOTI0CYAThIE CTAHIIBL,
3aJIeraolijyle Ha THeJIcax M KpUCTAINYeCKIX CIaHIaxX KOJIIIaKOBCKOII oy, Bospact mopog,
AHIPMAHOBCKOJL CBIUTHI YCTIOBHO OIIPefe/IsA/Cs KaK IpoTepo3oiickuii [2]. 3areM ob6pasoBaHms
QHZIPMAHOBCKOJT CBUTHI YC/IOBHO CYMTAINICH HIDKHe- [8] mmn cpenHemnaneosoickumu [13], Tpu-
acoBbIMU [1], BepxHemenoBbMH [7], fokammanckumu [10]. BeiBozb! 0 BospacTte OT/I0KeHMI
JieTIa/IICh Ha OCHOBE JAHHBIX O BO3PACTaX MOACTIIAIOLIVIX I/ VI TTepeKPBIBAIOLIVX TOMLL, KOppe-
JIALIAIA C FPYTMMY CTPYKTYPHBIMM efVHLIaMI. EVHCTBEHHBIMY IIPSIMBIMYL JAHHBIMIL O BO3pacTe
QHJIPMAHOBCKOJ CBUTHI AB/LUIMCH SM-Nd onpefene s 1o BaIOBbIM IIP06aM OCHOBHBIX IIOPOF,
KOTOpBbIe TTI0Ka3alu, «4T0 BO3pacT GpopMupoBanms aMmpubOIOBbIX ClTaHIIeB aHAPUAHOBCKOTO
KOMIIIEKCA. .. COOTBETCTBYeT 500 MiIH 1eT» [6, C. 41].

CrpoeHne aHIPMAHOBCKOJL CBUTBI M3y4anoCh HaMy Ha BOCTOYHOM CK/IOHe CpeayHHOTOo
xpe6bTa Kamuatky B 30He AHAPIMAHOBCKOTO 11Ba [4], I/je COBMeIeHbI KOMIUIEKCDI, MICIIBITABIINIE
PasHYIO CTelleHb MeTaMOpIYeCcKoit ¥ CTPYKTYpHOIT ITepepaboTku. O6pasoBaHMsA KOMIIAKOB-
CKOJI ¥ KAMYATCKOJT Cepuil SIBTISIIOTCS A6MOXIMOHOM. AZIZIOXMOH CTI0KEH MeTaMOP(UIecKuMI
00pasoBaHMAMY aHAPUAHOBCKOI U TY(POreHHO-KPEMHICTHIMY OT/IOXKEHISIMI MPYHEIICKOIL CBUT.

O6pasoBaHus aHAPUAHOBCKOII CBUTBI, OOHaXKaIOIMecs: Ha 1eBOM 60pTy pekn JleBas
AHppraHOBKa (PUCYHOK), IPeACTaB/IeHbI KBAPLi-aIbOUT-aKTVHOINT-XIOPUTOBBIMI, KBapII-
07IeBOIIIIAT-aMPMOOTOBBIMY, SNUA0T-aMbUO0TOBBIMY, aM(PUOOIOBBIMIM, KIMHOIMPOKCEH-
aM160/710BbIMY CITAHIIaMH, KBapLyTamMu 1 ampuoonuramu. CraHIeBaTOCTD B HOPOfaX MafaeT

Pucynok. Teonornyeckas cxeMa ydacTka B BepXxoBbAX peku JleBass AnpuanoBka (CpenyHHbII
xpeber, Kamuarka) (110 [4] ¢ ncrionpsoBanvem ganHbix M.H. Illanmpo): 1-2 — annoxToH: 1 - KpeMHUCTO-
BY/IKAHOTE€HHBIE OT/IOKEHVA MPYHEIICKOI CBUTBI, KOHbSK — CAHTOH; 2 — 3€/IEHbIe CTTaHLbI ¥ aM(pUOOINTBI
aH/IPMAHOBCKOI CBUTBI, KOHbSAK — CAHTOH; 3 — aBTOXTOH: OJMOTUT-IPaHATOBBIE CIIAHIIbI KAMYATCKOIT Cepui;
4-10 - MHTPY3MBHbIe 06pa30BaHNA: 4 — TIOCTKO/UIM3UOHHbIE MIOLIEHOBDIE TPAHNUTDL; 5, 6 — IO3[[HEMETIO-
Bble CeHUTHI (5), B T.4. MIJIOHUTU3MPOBaHHbIE (6); 7 — CTIOXKHbIE MHTPY3UH 6asUT-yIbTPaba3suToOBOrO
COCTaBa, B T.4. rab6po (a), rabbpo-nupokceHuTs! (6); 8 — JANKM PAHUTOB U MOPUTOB; 9 — IMPOKCEHUTBI;
10 - 30HBI OKBapLeBanyst; 11 — TekToHndyeckue (?) 6pexunn; 12-16 — paspbiBHble Hapyiuenys (12), B T.4.
Hagsuru (12), copocst (14), mpenmnonaraembie pa3pbiBbl (15) 1 CKPHITHIE MO Y€XIOM Y€TBEPTUIHBIX
oroxeHni1 (16); 17 - reosiornyeckye rpaHMIib (a), B T.4. IIpefIonaraeMple IOJ, IOKPOBOM 4eTBEePTHY-
HBIX oT/IOKeHuI (6); 18-19 — s;memenThI 3ameranud: 18 — cnmoncrocry, 19 — cnannesaroct; 20 — MMHUA
paspesa; 21 — CIOMCTOCTD (C/TaHLIEBATOCTD) Ha MpoduIe; 22 — aGCOMIOTHBIE OTMETKH BBICOT.
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Figure. Geological map of the site in the upper reaches of the Levaya Andrianovka River (Sredinny
Ridge, Kamchatka) (according to Ref. [4] using data by M.N. Shapiro): 1-2 - allochthon: 1 - siliceous-
volcanogenic deposits of the Iruney Formation, Coniacian — Santonian; 2 - green shales and amphibolites
of the Andrianovska Formation, Coniacian - Santonian; 3 — autochthon: biotite-garnet schists of the
Kamchatka Series; 4-10 - intrusive formations: 4 - post-collision Miocene granites; 5, 6 — Late Cretaceous
syenites (5), including mylonitized ones (6); 7 - complex intrusions of mafic-ultramafic composition,
including gabbro (a), gabbro-pyroxenites (b); (8) dikes of granites and diorites; 9 — pyroxenites; 10 -
silicification zones; 11 - tectonic (?) breccias; 12-16 - faults (12), including thrusts (12), normal faults
(14), supposed faults (15) and hidden under the cover of the Quaternary deposits (16); 17 — geological
boundaries (a), including those assumed under the cover of Quaternary deposits (b); 18-19 — occur-
rence elements: 18 — bedding, 19 - schistosity; 20 — cut line; 21 - layering (schistosity) on the profile;
22 - absolute elevations.
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Ha BOCTOK 1 CeBepO-BOCTOK. CMeHUTBI, IPOPBIBAOIINE METABY/IKAHUTDI AHJPMAHOBCKOI
CBUTBI, faTUpoBaHbl 3HaueHusAMu 70,4 + 0,4 u 63,0+ 0,6 miH et [14]. Ha mpaBom 6opty
peku JIeBass AHIpMaHOBKA OOHAXKAIOTCSA OTIOXEHMA MPYHEIICKOI CBUTBI, IPE/ICTABIEHHBIE
KPeMHUCTO-Ty(horeHHbIMU Iopofamut. CIIOUCTOCTD B IIOPOJIAX MIMeET YCTOYMBbIe BOCTOYHBIE
najieHus (CM. piC.), B OT/IETIbHBIX 30HAX ITOPOJIb MHTEHCUBHO PACCIAHIIOBAHbI C Pa3BUTIIEM
CepUIUT-XTTOPUTOBBIX arperaToB 110 IIOCKOCTAM pacc/IaHIIeBaHMsA, B TY(QOTeHHbIX Pa3HOCTAX
Habmiopaetcs kmBax. KoHTakT Mex Ty 06pasoBaHMAMY MPYHEICKOI U aHIPUAHOBCKOI CBUT
MMeeT MPM3HAKM OCTEIIeHHOTO Tepexoya. [1pu HabmoeHnAX B Uax Hepexosl K mopojam
aHJIPMAHOBCKOJ CBUTBI OUeHb YETKO PUKCUPYETCs MosABIeHeM aM$16ona. B 30He KOHTaKTa,
HapsAAy C HaIBUTaMU, Pa3BUThI CyOBePTUKATbHbBIE TO3THNIE COPOCHI [4].

Paspes aHJp1aHOBCKOJT CBUTBI 110 IeBOMY ITPUTOKY peku JleBas AHApMaHOBKa (CM. puc.)
napajuienbHo npodumio Ab:

1) MaccuBHBIE TEMHO-Cepble MaTHETUT-XIOPUTOBBIE TTIOPOJIbI; MOIIHOCTD 43 M;

2) MarHeTUT-XJIOPUTOBBIE CIIAHIIBI C MHOYKECTBOM KBapIIeBBIX XKVJT; MOITHOCTD 48 M;

3) 3e/éHbIe CTAHIIBI IO BYJIKAHOT€HHO-KPEMHUCTBIM OPOAAM, OTMEYaeTCs UTOTbYATHII
amMdpn6011; MOLTHOCTH 66 M;

4) TOHKOIIOJIOCYAThIe MEIKO3ePHUCThIE aM(PMOOIUTEL; MOLHOCTD 129 M;

5) mepecnansanue aMprOOINUTOB 1 3e/IEHBIX CIAHIIEB, TPU3HAKM BA3KOIUIACTUYHBIX
medopmanmit; MOLIHOCTH 100 M;

6) MHTPY3MBHOE TeJIO, TPeCTaBNIeHHOE METaCOMATHYECKUMU TIOPOJIAMI 110 MapUTOBBIM
nopopaM («OMOTUTOBBIE MMPOKCEHUTBI»); PasMep UHTPY3UM II0 TaIbBery pydbs 106 M;

7) HepexoHbIe TTOPOJIBI MeXTY 3€/IEHBIMU CTTAHIIAMY 1 aM(PUOOINTAMI IO BY/TKAHOT€HHO-
KPEMHUCTBIM OT/IOXKeHMAM. OTMeYaloTCs KPeMHICTBIE TIPOCTION CUTBHO Oy IMHMPOBAHHBIE;
MOIIIHOCTDH 163 M;

8) MHTPY3UA CUEHUTOB C KPYIHBIMY BKpaIJIeHHMKaMI Ka/I1ieBOTO ITOJIEBOTO IIIIaTa;
CUEHNTHI C 3aKa/IOYHBIM KOHTAKTOM IPOPBIBAIOT 3€/IEHBIE C/IAHIIbl; pasMep MHTPY3UM 110
Ta/IbBery py4bs 486 M;

9) nepecnanBanye aM(pUO60IUTOB U 3e/IEHBIX CTAHIIEB IO BY/IKAHOTEHHO-KPEMHICTBIM OT-
JIOXXEHNAM; KPEMHMCTBIE IPOCTIon Genécoro 1iBeTa IpeBpaleHbl B KBaPLUTHL; MOIIHOCTD 50 M;

10) amdnbomoBbIe Cr1aHIbl, aMUOOTNTHI; MOLHOCTD 68 M;

11) mayka ¢ mpeo6nafaHeM KBapIUTOB [0 KPEMHICTBIM OTIOXEHMAM HaJl CTaHLIaMU
u ampubomuTamn. V3 HauMeHee U3MeHEHHOTO KPEMHICTOTO IIPOC/Ios 0To6paH obpaser;
02AS-22; momHOCTD 34 M;

12) MHTPY3UsA CUEHUTOB MPOPBIBAET CIAHIIBI ¥ aM(PUOOIUTEI; padMep MHTPY3UM O
Ta/IbBeTy py4bs 43 M;

13) yépHble TOHKOC/IaHIIeBaTbIe TOPOJBI C MHOXECTBOM KBapIeBbIX JKIT; MOIIHOCTD
100 m;

14) MHTPY3UBHOE TeJI0, IPE/ICTABIEHHOE METACOMaTHYEeCKMMY IOPOJAMI 110 MaUTO-
BBIM ITOpOfiaM («OMOTUTOBBIE MMPOKCEHNUTRI»); PasMep MHTPY3UM II0 TabBery pydbs 30 M;

15) mepecnanBaHue YEPHBIX TOHKOCTAHIIEBATBIX TIOPOJ C 3€7IEHBIMU CIIAHI[AMU; MOIII-
HOCTb 377 M;

16) MHTPY3US, CTIO>KEeHHasA MeTaCOMaTU3MPOBAaHHBIMM MaUTOBBIMYU HOpofamu («6mo-
TUTOBBIE AVOTICUIUTEI»); Pa3Mep UHTPY3UU IO TaNbBEry pydbs 257 M;

17) amdnbomoBble craniipl, aMuOOINTHL; MOIHOCTD 290 M;

18) ToHKOCTaHI[eBaTbIe aM(PUOOIUTDI IO KPEMHUCTO-TY(QOBBIM OTIOKEHNAM; MOIIHOCTD
54 m;

19) rpanaToBbie aMpOOMUTHI 110 6a3UTOBBIM IOPOAAM; MOLIHOCTD 10 M;
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20) marika Me/IKO3ePHUCTBIX IPAaHOAMOPUTOB C FPAHATOM; MOIIHOCTD 1 M;

21) 30Ha MM/IOHUTOB IO CTTaHI]aM KaM4aTCKOJT Cepuy, HOPOMIbI MHTEHCUBHO IIePeTEPTDI,
TOHKOPA3/IMH30BaHbL. Ha yJacTke MOIHOCTBIO 5-7 M IOPO/ibI ITPEBPAILEHbl B TEKTOHMYECKIE
IJIMHBI 110 CTIOAMCTBIM MUHEPasIaM C IMH3aMU KBaplia; 00Ias MOITHOCTD 30HBI 25 M;

22) rpaHaT-0MOTUTOBbIE C/IAHIBI KAMYATCKOII CepyI; MOIHOCTD 6ortee 100 M.

KpeMHucTbIe, HauIMeHee MeTaMOP(U30BaHHbIE IIOPOJIBI OBUIM OTOOPAHbI 113 OTIOXKEHNI
aH/IPMAHOBCKOII U MPYHEIICKOI CBUTBL V3 psifja 06pasIioB yanoch 9KCTparupoBaTh pafgyonapun
IyTEéM XMMMUYECKOTO TpaBieHys. VI3 ob6pasia 02AS-22 (cM. puc.), 0TOOPAHHOTO U3 KPEMHUCTBIX
IIOPOJ] aH/IPMAHOBCKOI CBUTHI (cmoit 11, cM. ommcaHue paspesa), BbIJie/IeHbl PafilNOTIAPUNL:
Orbiculiforma cf. quadrata Pessagno, Crucella cf. lata (Lipman), Crucella cf. aster (Lipman),
Prunobrachium cf. articulatum (Lipman), Praestylosphaera sp., Haliomma sp., Alievium sp.,
Patulibracchium sp., Stichomitra sp., Xitus sp. (Tabmuiia). V3-3a I710X0J COXpaHHOCTH BBIfe/IEH-
HBIX (OPM MO>KHO TOBOPUTH O BEPOATHOM CaHTOH-PaHHEKaMITaHCKOM BO3PaCcTe BMEIAIOIIVX

Tabnuua. TaKCOHOMMYECKUIT COCTAB PAIMOJISIPUIL 13 AaHAPUAHOBCKOI U MPYHEICKOI CBUT
Table. Taxonomic composition of radiolarians from the Andrianovska and Iruney formations

Anppna-

n elicKas
HOBCKas PyH

Ne 06pasioB

02-AS- | 02-AS- | 02-AS- | 02-AS- | 02-AS-
2 236 238 23p 24a

Bupgpr 1 2 3 4 5
Orbiculiforma quadrata Pessagno cf cf
Orbiculiforma monticelloensis Pessagno
Praestylosphaera cf. pusilla (Campbell et Clark)
Praestylosphaera sp.
Haliomma sp.

Patulibracchium petroleumensis Pessagno cf cf

Patulibracchium sp.

Prunobrachium cf. articulatum (Lipman)
Rhopalastrum sp.

Alievium cf. praegallowayi Pessagno
Alievium sp.

Crucella cf. aster (Lipman)

Crucella cf. espartoensis Pessagno
Crucella lata (Lipman) cf cf cf
Crucella sp.

Spongotripus cf. morenoensis Campbell et Clark
Cryptamphorella cf. conara (Foreman)
Cryptamphorella sp.

Afens cf. liriodes Riedel et Sanfilippo
Lithostrobus sp.

Stichomitra sp.

Dictyomitra sp.

Xitus cf. asymbatos (Foreman)
Xitus sp.
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otnoxxenuit. VI3 cepun o6pasuos (02AS-236, 02AS-238, 02AS-23x1, 02AS-24a) npyHeCKNX
KpeMHell ITOTy4deHbl TAK)Ke PAIMONAPUM CPEIHeI U TJIOXO0I COXPAaHHOCTH, YKa3bIBaIolIye,
CKOpee BCEro, Ha CAaHTOH-PaHHEKaMITaHCKIIT BO3pacT. 37iech ycraHosneHbl: Orbiculiforma
quadrata Pessagno, O. monticelloensis Pessagno, Praestylosphaera cf. pusilla (Campbell et Clark),
Patulibracchium petroleumensis Pessagno, Alievium cf. praegallowayi Pessagno, Crucella cf. aster
(Lipman), Crucella cf. espartoensis Pessagno, C. lata (Lipman), Rhopalastrum sp., Spongotripus cf.
morenoensis Campbell et Clark, Cryptamphorella cf. conara (Foreman), Afens cf. liriodes Riedel
et Sanfilippo, Xitus cf. asymbatos (Foreman), Stichomitra sp., Dictyomitra sp., Lithostrobus sp.
(cM. Tab1.). Takum 06pasoM, HOBBIE OIIPeJie/IeHNA PAAVONAPUIL U3 KPEMHUCTBIX IIOPOJ] aHAPH -
QHOBCKOII U IPYHENICKOI CBUTHI TIOATBEPKAAI0T OFHOBO3PACTHOCTD STUX OT/IOXKEHMIL.

O6c¢cyxpmenne pesynbraToB. HoBble JaHHbBIE ITOKA3bIBAIOT, YTO OTIOXKEHMs, TIOCIY-
JKVBIIIVE TIPOTOTINTOM 00pa3soBaHMII aHIPMAHOBCKON CBUTDI, U TOPOJbI MPYHEIICKOI CBUTBI
¢dbopMMpoBauch B O31HEM Meny. [IpoTOMTOM ITOPOJ aHAPUAHOBCKON CBUTBI ABIAIOTCSA
KPEMHIICTO-BY/IKAaHOT€HHbIE TOPOJIbI OKPAVTHHOMOPCKOTO 1 OCTPOBO/TYYKHOTO IIPOMCXOXKICHNUS,
IporpagHo MeTaMop(dU30BaHHbIE B IIPOliecce TIOKpoBoobpasoBanus [4, 5, 9]. OTnoxeHus
UPYHEICKOII CBUTBI 3aJI€TAIOT B BIJIE MTaKeTa TEKTOHMYECKVX I/IACTUH, CTIO>KEHHBIX (ariy-
aJTbHO HEOJTHOPOIHBIMMU 06Pa3s0OBaHUAMU OKPaVHHOMOPCKOTO ¥ OCTPOBOJY>KHOTO IeHes1ca
[3, 5]. Takum ob6pasoMm, cxomHas 06CTAaHOBKA HAKOIUIEHNS ¥ OfHOBO3PACTHOCTD OT/IOXKEHMII
aHJPUAHOBCKOI 1 MPYHEIICKOI CBUT MTO3BOJIAIOT IIPEATIONATraTh, YTO OHY CPOPMUPOBAHBI
B 6/IM3KMX IeO[[THAMUYEeCKMX YCTIOBIAX, B Ipefenax O3epHOBCKO-BamarnHcKoil 0CTpOBHOI
IyTY Y OKPAaTHHOTO MOPSI, OTHE/ABIIErO 3Ty YTy B METIOBOE BPeMs OT CeBEPO-BOCTOUHOII
okpauHbl EBpasun. B paHHeM s011eHe TPOM30IIIIO MapbUpOBaHIe ITaKeTa OKPATHHOMOPCKIX
U OCTPOBOJY>KHBIX 00pa3oBaHIil Ha OTI0>KeHMs EBpasnarckoit okpauHel [4, 5, 12], B pesyb-
TaTe Yero HIDKHASA IUIACTUHA a/UIOXTOHA OblIa MeTaMOp(130BaHa 11 IpeBpallleHa B CIAHIb,
aM(UOOMUTEI M KBaPIUTBI aHAPUAHOBCKOI CBUTHIL.

BrarogapHOCTH 11 NICTOYHMKY (PMHAHCUPOBAHNA. ABTOPBI BHIPAXKAIOT ITyOOKYI0 ITpu-
3HATe/IbHOCTD 3a MPefIOCTaB/ICHHBII HeOITyOIMKOBAHHbII MaTepyal, KOH-
Cy/bTaLMu U 00CyX[eHe pe3ynbTaToB paboTsl, A.b. Kupmacosy, [Ix. XoypuraHy 3a moMolpb
IpY IPOBeeHNN MOIEBIX PaboT.

Pa6oTa BBIIIONTHEHA B paMKaX TOCYIapCTBEHHOTO 3alaHMsA ['e0/I0rMuecKoro MHCTUTYTa
PAH Ne 0135-2019-0049, Ne 0114-2021-0003, ipu yacTn4HOI PprHAHCOBOII ITOAREPIKKe Poc-
CMIICKOTo Hay4HOTo GoHfa, mpoekT Ne 22-27-00440.
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,Z[PEllegOBblE APDPEKTbI TEOMAIHUTHbBIX
I[TYAbBCAUHWHU YABTPAHUI3KOYACTHOI'O INAITA3SOHA

b.B. Jog6us*

Patee, npu ananuse YHY-sapuayutl ecrecmeenHozo snekmpomaHumHoz0 noss 1o
OanHbIM HAb00eHuti 6 06cepsamopusix bopox u MoHObL, pasHecéHHbIx no doneome HA
60°, 6vinu 06HApyHerbl 00s20mHble dPPekmbl ceomasHumHbIX nynvcayuil Pcl (scemuy-
HumbL). DPPexmoL nPOSEIANUCY 8 3aNA306I6AHUL UTIU ONEPeNEeHUU HAUATIA KO2ePEHNHbIX
cepuii Pcl 6 Bopke no omouieHur K ux HabnwodeHuio 8 obcepsamopuu Morowt. B 63 %
cyuaes nynvcauuu 8 bopke Hauunanuce nosie u 6 37 % cryuaes paHvule UX NOA6/1IeHUS
6 obcepsamopuu MoHOvl. Bpems 3anazoviéanus-onepesiceHus 6apbuposanc é unmepsae
om mumym 00 00H020 uaca. Ipednazaemcst eunome3sa o npupode 0OHAPYHEHHO20 ABTEHUS,
8 KOMOopOil 00/120MHble IPPeKmbL HANPAMYIO CBA3LIBAIOMCA C OpelihosbLM 06UMNCeHEM
4ACMUL, KOTbUEe6020 MOKA NPOMOHOB U AHIMUNPOMOHOB KAK UCHOYHUKA NYIbCaull,
COOMBEMCmMBeHHO 6 3anadHOM U B0CHOUHOM HANpPasieHuu. IIpueodsmes npumepul,
unmocmpupyioujue 00Hapymentvie spdexmot. Jaémcs kauecmeeHHAS U KOIUHECHBEHHAS
oueHKa cOenanHoMy npednosnoneHuio.

Kniouesvie cnosa: eomazrumuvie nynvcayuu, npomoHsl, AHMUNPOMoHbl, KOmb-
4e8oil Mok, opetighol.

Ccovinka ons yumuposanus: JJosows B.B. [peiidposvie appexmut eeomazHumuoix
nynvcayuil ynompanuskouacmuozo ouanasona // XKusuo 3emnu. T. 44. Ne 3. C. 310-318.
DOLI:

ITocmynuna 03.06.2022 / IIpunama k nybnuxayuu 03.08.2022

DRIFT EFFECTS IN ULTRA-LOW-FREQUENCY
GEOMAGNETIC PULSATIONS

B. V. Dovbnya
Borok Geophysical Observatory of the Schmidt Institute of Earth Physics,
Russian Academy of Sciences

Previously, when analyzing ULF variations of the natural electromagnetic field
according to observations in the Borok and Mondy observatories, separated by 60 degrees of
longitude, longitudinal effects of geomagnetic Pcl pulsations («pearls») were revealed. The
effects were manifested themselves as a delay or advance of the beginning of the coherent
Pc1 series in Borok in relation to their observation at the Mondy observatory. In 63% and
37% of cases, pulsations in Borok began later and before their detection at the Mondy
observatory, respectively. The delay-advance time varied in the range from few minutes
to one hour. A hypothesis is proposed about the nature of the revealed phenomenon,
which directly associates these longitudinal effects with the drift motion of ring current
particles, protons and antiprotons, as the source of pulsations, in the western and eastern
direction, respectively. Examples illustrating the revealed effects are given. The assumption
is qualitatively and quantitatively assessed.

Keywords: geomagnetic pulsations, protons, antiprotons, ring current, drifts.

For citation: Dovbnya, B.V., «Drift effects in ultra-low-frequency geomagnetic
pulsations», Zhizn Zemli [Life of the Earth] 44, no 3, 310-318 (2022) (in Russ., abstract
in Engl.). DOL

* JToB6Hs Bopuc Bukroposnd — K.¢.-M.H., c.H.c. [eopmsnyeckoit o6cepsaropun «bopok» VHcTuryra dpusn-
ku 3emmut um. O.10. llImupnra PAH, dovbnya@inbox.ru; ORCID-0000-0002-7019-5646.
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JloB6Hs B.B. [peri¢poBbie a¢PeKTb reoMarHUTHbIX MybCcalmii ybTPaHU3Ko4acTHOro Anana3oHa

BBepenue. B I'eomaruutnble mynbcaunu tuna Pcl (Pc - pulsations continuous) — ynu-
BUTE/IbHOE SIBJIEHIE B MUPE 9TIEKTPOMArHUTHBIX BOJIH, IIPOHUKAMOIUX HEMIPEPHIBHO HA 3€M-
HYIO IOBEPXHOCTh U3 KOCMIYECKOTO pOocTpancTBa. OHYM HOMYYWIN TOTNYECKOe Ha3BaHNe
«KEMYY>KVMHBI», IOCKO/IbKY Ha OCLIMJUIOrPAMMAX HAIIOMIHAIOT HUTKY YKEMYY>KHOTO OXKepeTIbsl.
ITynbcanym HabmogaoTcs Ha 3emite B omoce yactot 0,2-5,0 'y B Bujie ePUOANIECK CIle-
AYIOLVX JPYT 3a JPYTOM BOJTHOBBIX NaKkeToB [6]. VIX yauBuTEIbHAS AMIUIUTYAHO-4aCTOTHAS
MOZY/IALNS IPUAAET UM Ha CIIEKTPOrpaMMe HelloBTOpuMoe cBoeobpasue. [Ipumep pnHa-
MIY€ECKOTO CIIeKTpa KOjIebaHuiT (CIIeKTPOrpaMMbl) MOXKHO YBUZETh Ha PUC. 1 (SKEMUY>KMHBI
ObIIM 3aperucTpypoBaHbl B obcepBaTopuu bopok 13.02.1988).

f,Hz 13.2.1988 bBopox

1 2

Puc. 1. lmHaMmdeckuii ciekTp cepuu xxeMayxuH. 3uech u ganee UT — BcemupHoe Bpems, yka-
3bIBAETCs B Yacax.
Fig. 1. Dynamic spectrum of a pearl series.

Ceprist )KeMUYY>KIH Ha CIIEKTpOrpaMMe IIpefiCTaB/IsieT CO00I epuOfUYecKyIo IocIe-
HOBATEIbHOCTD M30/IMPOBAHHbBIX 9JIEMEHTOB PACTYILETO TOHA, KOTOPBIE CIeAYIOT APYT 3a
IPYTOM C IIePYOJIOM, B JAHHOM C/Ty4ae PaBHBIM IIPYMEPHO OJHOM MUHYTe. XOPOIIO 3aMeTHa
aM/INTYZHO-4aCTOTHAA MORY/IALNA, KOTOpas IPOSABIIACTCA B Pa3HOI MHTEHCUBHOCTH 9JIe-
MEHTOB Ha Pa3HBIX YaCTOTaX.

Oskepeibe >KEMUIYXIH IIPeACTaB/IsIeT COO0IT OIHO 13 CAMbIX 3ara/{OYHbIX SIB/ICHIIT B OKO-
JI03€MHOM KOCMIYECKOM IIPOCTPAHCTBe. VIMeeTcst 60/IbliIoe pasHOOOpasye fUHAMIIECKIX
(hopM >KeMUY)KIH, HAaO/II0faeMbIX B Pa3HBIX YaCTOTHBIX AMANA30HAX VI C Pa3HBIM IEPUOLOM
HOBTOpeHMsI. XapaKTePHbIIT CIIEKTPAIbHBIN 0O/IVIK 0XKePeyIbsi YXeMUIY)KIH II03BOJISIET 10 BUAY
AVHAMIYeCKOTO CIIeKTPa OT/INYATh VX OT M3BECTHBIX TUIIOB T€OMAarHUTHBIX Iy/Ibcanyit. -
TE/IbHOCTD CEPIIT MOXKET COCTABJIATD OT ITOJIydaca ;O HeCKOJIbKIX YaCOB, IEPUOJ IOBTOPEHMA
MOXXET MEHATbCA B MHTepBaJie OT 1 7o 6 MUHYT.

VIX 9KCIIepUMEHTaIBHOMY M TEOPeTIYeCKOMY U3y4eHIIO ITOCBAIIeHa 00 pHas JINTe-
parypa (cM., Haripumep, [1, 9, 11, 14] u npuBen€HHBIE TaM CCBUIKM). MOXXHO TakoKe OTMETUTD
pabortst (2, 4, 8], B KOTOpBIX HcCIenoBaHa cBsi3b Pcl ¢ YCIOBUAMU B MEXIITAHETHOM IIPO-
crpaHcTBe U B Marautocdepe 3emnu. B pabore [15] paccmarpuBanoch B3anMOfeiiCTBIE BOTH
Pcl ¢ gpyrumu trmamu konebanuit. O6HapyKeHbI 1 NCCTefoBaHbI 9 PEKTh 3eMIeTPSICEHIIT
B peXX1Me XeMUyXuH [12].

ITpunATO CYUMUTATD, 4TO IyIbcanuu Pcl 3apoxxjaloTca BO BHELTHEM PagallIOHHOM
H0sACE V1 PACIPOCTPAHAIOTCA K 3 MHOII IIOBEPXHOCTH BJO/Ib CYJIOBBIX IMHIIL T€OMarHUTHOTO
non [7]. KanamoM mis paclipocTpaHeHNs CUTHA/IOB BJOJIb 3eMHOJ IOBEPXHOCTY MOJKET
CIIY>KUTb IOHOC(ePHBII BOTHOBOI, II0 KOTOPOMY ITY/IbCAIIMM CIIOCOOHBI PaCIIPOCTPAHATHCS
co ckopoctbio 800-1000 km/c Ha 3HauUKMTeIbHBIE paccTOssHMSA [13, 16].

IIpn ananmmnse YHY-Bapuaunii eCTeCTBEHHOTO 3/IEKTPOMarHMTHOIO IIOJIS IO JAHHBIM
HabrofieHnit B o6cepBaropusix Bopok 1 MoH/b! 6611 06HAPY>KEHBI [ONTOTHBIE 9D (HEKThI
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reOMarHUTHBIX Imy/bcanmii Pcl [3], 0cobeHHOCTY TPOABIEHNA KOTOPBIX He MOITIN OBITH 06D-
SICHEHBI B paMKaXx IIPeJICTaBIeH)s O BOTHOBOJHOM PacIIpOCTpaHeHMN CUTHAJIOB. B HacToAmIel
cTaThbe MpeJIaraeTcs IMoTesa o GU3MIECKoll IpUpoje 0OHAPY>KEHHOTO ABIeHNsA, B KOTOPOIT
3¢ deKTHI CBA3BIBAIOTCA C APelipOBBIM ABIDKEHMEM YaCTUIL KOJIBIIEBOTO TOKA, IPOTOHOB
M AHTUIIPOTOHOB KaK MCTOYHMKA ITy/IbCall}ii, COOTBETCTBEHHO, B 3aI1a[{HOM ¥ BOCTOYHOM
HanpasyieHun. [IpuBofATCA IpyMepbl, WITIOCTpUpYyIole o6HapyxeHHble addekTsl. [Taércs
KauecTBeHHaA ¥ KOJIMYECTBEHHAS OlleHKa C/Ie/TAHHOMY IPeJIII0I0KEeHNIO.

Vicxopupiit MaTepual M METOAbI aHAIN3A. AHAIN3 YIbTPAHM3KOYACTOTHBIX U3/TyYeHNI
BBITIOJTHSJICSA 10 JAHHBIM MarHUTHBIX U3MEPEHNUIT Ha IBYX CpeJHEIINpPOTHBIX 06cepBaTOpM-
ax — reodusndeckoit obcepsaropun bopok Mucruryra ¢pusuxu 3emnu PAH (58.1°c. mr., 38.2°
B.J.) 1 CassHCKOI CONTHEeYHOIT 06cepBaTopyyt MoHAbI VIHCTUTYTa COTHEUHO-3eMHON QU3NKI
CO PAH (51.6° c.111., 100.9° B.11.) 3a epuop, ¢ 1996 no 2001 r. O6e o6cepBaTopuu O6b11t 060-
PYJOBaHBI MJIEHTMYHBIMY BHICOKOYYBCTBUTEIbHBIMI MHAYKIIMOHHBIMY MarHUTOMETPaMU
VIHT-1 (mpousBopctaa /IbBOBCKOTO VIHCTUTYTa KOCMUYECKIX MCCTIEROBaHMIT, YKpanHa).
AMIIINTY{HO-9aCTOTHAs XapaKTePIUCTUKA TPUOOPOB ITO3BOJIAIA aHAM3MPOBATD KONIeOaHUs
B fuamasoHe 0,001-10,000 I'u. [IpuBs3Kka KO BpeMeH! BBIIONHAIACH C IIOMOIIBIO CTYXKObI
GPS. VicxogHpIM MaTepyanoM /s aHa/Iu3a ABIAMUCh samucy Y HU-Bapuanuii anekrpomar-
HUTHOTO N0/ 3eMyn. B o6enx 06cepBaTOpUAX PerncTpUpOBANICH IO JiBe TOPU3OHTAIbHbIE
KOMIIOHEHTBI MaTHUTHBIX BapUaIVil: ceBep—IoT I BOCTOK—3anaf. [laHHbIe Hab/moeHnil aHa-
JIM3MPOBAIUCDH C IIOMOIIBIO Pa3/IMYHbIX KOMIIBIOTEPHBIX TporpaMu (SpectraPRO, Grapher,
CorelDRAW, excel). Ctponnuch gyHaMmu4ecKue CleKTpbl KojebaHmii (CIeKTporpaMMBl), Ha
KOTOPBIX B KOOPAMHATAX YaCTOTa—BpeMs OTpaxkanach MHGOpMAIUs 0 HePeMEHHOM 37IeKTPO-
MarHUTHOM II0JIe B aHA/IM3UPyeMOM MHTepBaJle.

Pesynbrarpl HaGmromeHmit. Pe3ynbTaTbl aHa/IN3a OKa3aIICh HeOXKUaHHbIMIL. [ToMuMo
OJTHOBPEMEHHOTO MOABJIEHNS CePUIl )KeMUy)XKJH Ha Pa3HEeCEHHBIX B a3MIMYTa/IbHOM HaIlpaB-
7IeHnN 06cepBaTOPMAX ObIIV 0OHAPY KEHDI JOITOTHBIE 3 PEKThI TeOMATHUTHBIX ITy/TbCALINIT
Pcl, KOTOpPBIM, 10 XapaKTepy UX MPOsBICHNA, JaAVM Ha3BaHUA 3aNaA0HbLLL NI 60CHIOUHbIL
opeti¢hvr. PaccMOTPYM Ka)KZIbIil U3 PEXXVIMOB B OTHETbHOCTH.

3anaonvuii opeiip. IbdexT IPOABIAICA B 3aIIa3AbIBAHNI CEPUIL XKEMUYXKIH Ha OTCTOSI-
mielt K 3anmagy obcepsaTopyun BOpok OTHOCUTENBHO MX HabOfieHNA B 06cepBaTopuy MOHJIBL.
[Tpumep fan Ha puc. 2.

f,Hz 25.09.1997 MoHOuI

f Hz 29.09.1997 bBopok

Puc. 2. ITpumep 3anapHoro apeitda cepuit Pcl.
Fig. 2. An example of the western drift of the Pcl series.

312



JloB6Hs B.B. [peri¢poBbie a¢PeKTb reoMarHUTHbIX MybCcalmii ybTPaHU3Ko4acTHOro Anana3oHa

Ha pucyHke Mbl Hab/I0aeM cepuio >KeMUYy>KIH B obcepBaropusax Monzsl u bopok.
B MoHpax mynbcaluy ObIIM 3aperucTpUpoOBaHbl B BedepHUe dachl, mpumepHo B 21:15 UT.
B o6cepBaropuu bopok Takke perncrpupyercs cepus Pcl, KOTopas UMeeT Ty 5Ke CIIeKTpalib-
Hy0 pOpMY, HO TTOABIIAETCSA TaM YoKe € 3afIep>KKOIT OKOJIO 55 MUHYT U MIMeeT He3HaYMUTeTbHbIe
OT/INYNSA B MHTEHCUBHOCTY U3NTyY€HMA IPY OBMHAKOBOM PEXJIME BOCIPOU3BE/ICHM .

Ha cnenyromem pucynke 3 adpeKT IpOMITIOCTPUPOBAH Ha IIpUMepe HabMoneHns TPEX
KOpOTKUX cepuit Pcl.

f,Hz 20.04.1997  MonOel

f, Hz 20.04.1997  bopok

i e T L I P ™1 B L
21 22 uT

Puc. 3. IlposiBnenne addexra 3amagHoro gpeiida Ha mpuMepe MOC/IE[OBATETBHOCTI 3 TPEX
cepuii Pcl.
Fig. 3. Manifestation of the western drift effect on the example of a sequence of three Pc1 series.

Ha BepxHeli aHenM MBI BUAMM TPU KOPOTKIE CepUM )KeMIYXKIH, KOTOpble Habmoza-
nuch B ob6cepBaTopyy MOHZIBI B BedepHIE Yachl C MHTEPBAIOM TIPUMepHO 45 MMHYT. Ta e
II0C/Ie0BaTeNbHOCTD 13 cepuii Pcl perucrpupyercs n B bopke, HO TaM OHa IOAB/AETCA YKe
C 3a/lep>KKoit 0Kos1o 10 MuHYT.

Ha puc. 4 moxasaHo pacnpepesieHye 3afiep>KeK 110 JIUTENbHOCTY, TI0TyYEHHOE IO JaHHBIM
HabmoneHnit B bopke 1 MoHzax. BuHo, 4TO Be/MyMHa 3alIasibIBaHMsA HavasIa IIy/IbCalnit
B bopke oTHOCUTENTbHO X Hab/OfieHNA B MOH/IaX JIEXKUT B MHTEPBaJie OT MUHYT [0 OIHOTO
vaca. Hanboree xe BeposTHBI 3agep>kku oT 20 10 40 MUHYT.

Yucno cnyvaes
o £y [o2)
Il Il J

3apepKu (M1H)

Puc. 4. Paciipenenenne safep>kek Pcl 1o AMTeIbHOCTY P 3allaffHOM Apetide IO faHHBIM Ha-
6monennit B Bopke 1 Monpax.

Fig. 4. Distribution of Pcl delays by duration during western drift according to observations at
Borok and Mondy.
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Bocmounwiii opeiig. Emé 6onee HeoXXMaHHBIM 0Ka3anoch 0OHapy>xeHue apdexTa
BOCTOYHOTO Aipeiida Pcl. ek mpossisaics B 3afieprKKe Hauaa IIyIbCalyil Ha OTCTOSIIel
K BOCTOKY o6cepBaTopuy MOHIbI OTHOCUTENIbHO UX HabIofieHnsA B obcepBaTopun bopoxk.
[Ipumep nan Ha puc. 5.

f, Hz 3.12.2000 Monde

YT T T T T T T T T T T T T T [T T Lald T[T T T 1
|

{1 hcheidabadal T 111 7117

I
19 20 21 UT

Puc. 5. [Tpumep BocTouHOrO Apetida mynbcanuii Pcl.
Fig. 5. An example of the eastern drift of Pc1 pulsations.

MbI cHOBa BUAVIM OAHY U Ty Xe ceputo Pcl, HO Ha 3TOT pas yKe ¢ 3a[iepXKKOII Ha 06cep-
BaTopuy MOHJDI, PacIioo>KeHHOI K BOCTOKY OT bopka. 3amaszibiBaHye B TaHHOM ClTydae
COCTaB/IsAET OKO/IO 50 MUHYT.

W emé ogya npumep. OfHa 1 Ta XKe KBasUIepHOAIecKas II0C/Ie0BaTeIbHOCTD U3 Cepuit
Pcl mepeMeHHOI MHTEHCUBHOCTY HAO/TIONAETCsI B BeUepPHIIe Yachl Ha 00enx 06cepBaTOPIsIX.
Kak u B mpegpinyiiem caydae, B 06cepBaTopuyt MOHMIBI Iy/IbCALNI IOSIB/ISIIOTCS C 3aI1a3-
IIbIBaHMEM OTHOCUTE/IbHO uX Habmonenns B bopke (puc. 6). Bpems sageps>xku cocrasisiet
npuMepHO 50 MUHYT.

f,Hz 11.11.1997 MoHoe!
3
2
1
0
fH 11.11.1997 bBopok
3
2
1
0

19 22 23 uT

Puc. 6. Sddexr Bocrounoro aperida Ha mprmMepe MOCTE[OBATENBHOCTH 13 cepuit Pcl.
Fig. 6. Eastern drift effect on the example of a sequence of Pc1 series.

Ha puic. 7 mokasaHo paciipezernieHne 3afjepKeK 10 [IUTENbHOCTH PV BOCTOYHOM Jpeiide.
B otnnune ot 3amagHOrO Apeiida, mpy BOCTOYHOM 00jiee BEPOATHBI 3aIePXKKHU B MHTEpBajIe
5-15 MUHYT, T.€. HECKO/IbKO MEHbIIIE.
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Yucno cnyyaes
N
Il

N
I
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3apepxKn (MrH)

Puc. 7. Pactipenenenie 3agepyxek Pcl 1o AMTe/IbHOCTH PV BOCTOYHOM Apetide MO HaHHBIM
Habmonennit B bBopke n MoHpax.

Fig. 7. Distribution of Pcl delays by duration during eastern drift according to observations at
Borok and Mondy.

O6cyxaeHne pe3ynTbTaToB. MBI KPaTKO paccMOTpenyu oOHapy>KeHHbIe TPV aHaIn3e
3¢ deKThI JOMTOTHOTO Apelida reOMarHUTHBIX Iyabcanuit Pcl (keM4y>kiH) Ha pasHecéH-
HBIX II0 JONTOTe reousndecknx obceppaTopusax bopok u Moupbl. b dekTsl IPOABIAINCH
B 3alla3bIBAHMI MM OIIepeKEHMY Havajia KorepeHTHbIX cepuit Pcl B bopke 1o oTHomenno
K UX Hab/mofeHnio B o6cepBaropuit Monpsl. B 63 % ciydaes mynbcanun B bopke HaunHammch
mo3xe 1 B 37 % ciry4aes — paHblIle UX IOSABIeHNs B 06cepBaTopyyt MOHTBL

dusuueckas mpupoaa 06HapPY>KeHHOTO sABIeHIsI HeodeBUfHA. B paMKkax mpeycrasie-
HIIsI O BOJTHOBOZITHOM PacCIIpOCTPaHEeHNN MY/ IbCALil B MOHOChepe OOHAPY>KeHHbIE 3a[ePKKI
He HaXOIAT CBOETO pelIeHNs.

BosmoskHOe 06bsicHeHNe addeKTa 3anadHozo dpeiigha MO>KHO MOTBITATHCS HANTH B CO-
[IOCTABJIEHMN C M3BECTHBIM 3aIlafHbIM aperidom mynbcanuit tuma IPDP, koTopslit cBsi3an
C IBIDKEHNEM IIPOTOHOB KOJIbLIEBOTO TOKA B 3allafHOM Hampasnenun. O6paTtumcs k puc. 8,
KOTOPBIIT ObUI leTa/IbHO paccMOTpeH (cmydait 29.05.1998) B pabore [5]. 3mgech mokasaHbl KO-
ne6aHMs yOBIBAIOLIETO IEPMOfa, KOTOpble B MOHax AsiTcst mpuMepHo ¢ 14:30 go 16:00 UT,
a B bopxke - ¢ 15:40 go 17:00 UT (puc. 8a). Takum 06pasom, CUTHA IIPUXOAUT Ha 3aMafHYIO
ob6cepBaTOPMIO C 3aIasbIBaHMeM OKOJIO Yaca. CKOPOCTD a3MMyTaIbHOTO Jperida paBHa OKOIO
1°/mun. B a10T fiens, 29 mas 1998 r., Habmogancs eiié oyH MHTepecHbIt curHat. B Mongax
npuMmepHo Mexay 20:15 u 21:10 UT 6s11m1 3aMeTHBI U3TydeHMsI Ha yacToTe oKoso 1,2 I,
KOTOpBIe IIpu 60JIee BBICOKOM paspelleHNnM OTMevaloTcst Kak cepust Pcl (puc. 86, BepxHsis
maHenb). B Bopke nsnydenne nabmogaercs Mmexay 21:15 u 22:10 UT (puc. 8a u puc. 86,
HIDKHSISA [TaHeTIb), T.€. IPUMEPHO C TeM JKe 3alla3AblBaHleM OTHOCUTENIbHO UX HaOIIOfIeH s
B MoHupax, 4to u s Habmopasurerocs KYITa: okono ogHoro yaca. Takoe coBafeHne, Kak
I0JIaral0T aBTOPbI, MOXKET CBUETEIbCTBOBATD O O/I13KOIE Tpupoze 9 deKToB B 000MX TUIIAX
TeOMarHUTHBIX IY/IbCALUIL.

CrefioBaTe/IbHO, MOXKHO C/IeTIaTh IIPEII0NIOXKeHNe O IPUPOLe OOHAPY>KEHHOTO sBJIe-
HIIsA, B KOTOPOM 3afiep)KKa B rmosiBieHnu Pcl cBssaHa ¢ gpeitdpoM IPOTOHOB, KaK MCTOYHUKA
KoJIe0aHmI1, B 3aIlafIHOM HaIpaBIeHNN.

CBs13b TeOMarHUTHBIX ITy/IbCALIUIL C IPOTOHAMM OblTa HOAPOOHO UCCIefOBaHa B paboTe
[17]. ITo maHHBIM CIIYyTHMKOBBIX U Ha3eMHBIX HaOMTIOeHNIT, ObI/Ta CTATUCTUYECKY YCTAHOB-
JieHa TecHasA KoppenAuuA Pcl ¢ nporonnbsiMy nATHaMu. Cepuyt >KeMUY>KUH IOABIATICH
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f Hz 29.05.1998 6)

15 17 19 21 20 21 22 uTt

Puc. 8. 3amagnbiit gperid mynpcaumit Ipdp u Pcl.
Fig. 8. Western drift of Ipdp and Pc1 pulsations.

U JiCYesasIy OJHOBPEMEHHO C MOsBIeHMEM U UCYe3HOBeHMeM IATHA. [Ipu fpeitde maTHa
B 3aIIaJJHOM HaIlpaB/IeHUM ITy/Ibcanyy 6yIyT HabMoAaTbCs TOKANIbHO BOIM3M IPOEKIVIN UX
MCTOYHIKA Ha 3eMHYIO TOBEPXHOCTD. Hamm pesybTaTsl He IPOTHBOpeYaT HaOMIOAEHIAM
aBTOPOB YKa3aHHOI! BbIIIE PAOOTHL

Addekt socmounoeo dpeiiha, Ha TIepBbI B3MIAL, KaXKeTCst HeoObscHUMBIM. [peitd Pcl
B 0OpaTHOM HAIIPaB/IEHN) MOTYT IaTh YACTHUIIBI C MAaCCO1, paBHOI Macce IIPOTOHA, HO MIMEI0-
1iMe 3apsifl, IPOTUBOIIONOXKHBII 3apARy npoToHa. Ho B 3ToM cirydae mpup€Tcs cfienaTh Takxke
HeO)XMJAaHHOE MPENIIOIOKEHNe O IPUCYTCTBUN B KOJIbLIEBOM TOKE AHIMUNPOMOHO8, fipeiidy-
IOIVX B IPOTHMBOIOIOKHOM, BOCTOYHOM HAIlpaB/IeHNI. VIX Ha/li4Me eCTeCTBEHHBIM 00pasoM
006 bscHTO 661 HabmIOaeMblit 3¢peKT BOCTOUHOTO Aperidha reOMarHUTHBIX Iy/IbCALNit. AHTH-
IPOTOHHBII MO5IC B MarHUTOCGEpe 3eM/IN [IeICTBUTEILHO ObUT 0OHAPY)KEH IIPU M3MEPEHIX Ha
MaJIBIX BBICOTAX B 9KCIIEPUMEHTE € ITOMOIIBI0 criekTpoMeTpa PAMELA Ha 60pTy poccuitckoro
crytHuKa «Pecypc-IIK1» [10]. Ho mnoTHOCTb 4acTnIy OKasanach HeBeIMKa U HeJOCTATOUHA
ULt BO3OY>KIeHMs mybcannil. OfHaKo, KaK I0/IaTal0T aBTOPbI OTKPITHA, UX MOMYIIALUA
OyneT HabIIIOIATHCS B IIMPOKOM IMAIIa30He PaiuaNbHbIX PaccTOAHMIL. C pOCTOM >Ke BHICOTBI
YMEHBIIAIOTCS TOTEPH, CBSI3AHHbIE C aHHUTMIALMEN (IVIOTHOCTb IPOTOHOB C BBICOTO YObIBA-
eT), U cofiepyKaHIe aHTMIACTIL] MOXKeT pe3KO Bo3pacTaTh. Ec/iu IpUHATh BO BHUMaHNE, YTO
aHTUIIPOTOHBI B CBOOOJHOM COCTOSIHMM MOTYT CYILeCTBOBATb KaK yTOHO JIOJTO, T.€. CHOCOOHBI
HAKANIUBAMbCH, 3 IOTEPY C BBICOTOI TIAJAI0T, TO IIPE/IIONIOKEHNE O TOBBIIIEHHOM COfePyKaHNM
4IIC/Ta aHTMYACTUL] B MarHUTOChEpe MPeICTAB/IAeTCs He IMIIEHHBIM OCHOBaHMA. T. e. peaibHbIM
CTaHOBUTCS U TIpefyIaraeMoe o6bscHeH1e a¢eKTa BOCTOYHOTO Aperida MyIbcariuit.

[To MHEHMIO OZHOTO U3 aBTOPOB KOIEKTUBHOI cTaTby [10], dpanvecko Kadanss,
B PeaIbHOCTH peyb JO/DKHA UATY O MUIMAPAAX YaCcTUL] aHTUBEIeCTBa, IOCTOSHHO KypCH-
pyrolero B MaruuTocdepe. BosMoxXHO, IOTydeHHbIe B Halllell paboTe JaHHbIe O BOCTOYHOM
Iperide Imymbcaluit TaKXKe MOTYT, B KaKOII-TO Mepe, pacCMaTpUBAaThCs Kak KOCBEHHOE TIOJI-
TBEp K/IeHM€ 3TON OTa/[KM.

3akmouenne. B pabote Ha 0cHOBe 00/IbIIION CTATUCTHKY HabmogeHnit Pcl Ha IByX pas-
HeCEHHBIX I10 JJO/ITOTe 00CepBATOPIAX YAAIOCH 0KAa3aTh HAIM4Me 0COOEHHOCTelT TPOCTPaH-
CTBEHHO-BPEMEHHOTO PAaCIPOCTPAHEHMs [TAKETOB IOHHO-LIMK/IOTPOHHBIX BOTH (SKEMYY>KIH),
a MIMEHHO, Ha/lM4le 3alafHOTO U BOCTOYHOTrO fipeiida MCTOUHNMKA MyIbcaluil. DPpPeKTr
IPOSAB/IANNCH BO B3aIMHOM 3aIla3/bIBaHMM WJIU OIIEPEKEHNY Cepyii 113 BOTTHOBDIX IIaKETOB Ha
JIBYX pasHeCEHHBIX 10 JOJIT0Te 06CepBATOPUSX — 3aII[JHOI ¥ BOCTOYHOIL. PesynbTaTsl paboTh
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SIBJIAIOTCS] HOBBIMM B M3Y4eHUY MOPQOIOTUM YIbTPAHN3KOUACTOTHBIX KO/TEeOAHMIL I MOTYT
IIPEACTAB/IATh OIpe/e/IEHHBII HTepeC B IOHMMaHNNU (USMKI TeOMarHUTHBIX ITy/IbCALNN
BooO1e 1 Pcl «KeM4yX1H» B 4aCTHOCTH.

Bnarogapuoctu 1 ucroyHuky punancuposanusa. Asrop 6narogaput A.C. [Toranosa
n b.JI. Knartna 3a nmonesHoe o6cyxeHme mpobiemM, 3aTpOHYTHIX B paboTe.

Pa6ora BpinonHeHa B pamkax ['ocygapcrBeHHOTO 3aanst I'eodusndeckoit obcepBaTopun
«bopoxk» I®3 PAH.
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OXPAHA ITPHUPO/Ibl HA BOPOBbEBBIX TOPAX:
[MPOIIANOE U HACTOALLEE

W.I1. Tapanen, B.A. Arexceera®

W3snosena ucmopus pazeumus u cmanosneHus meppumopuu Bopobvésoix
20p, ommedeHbl Cyueceylousue UCMopUKo-KyivmypHoie U NpUpoOHvle NAMAMHUKU
u dpyeue docmonpumedamenvrocmu meppumopuu. Ilokasarv: ocobeHHOCMU 22071020~
2e0MOPPoIO2UHECcK020 CIPOEHUS U POTIb COBPEMEHHBIX 280MOPPOTIOZUHECKUX NPOLUECCO8
8 coxpaneHuu 6uopasHoobpasus mecmuocmu. Paccmompenot npednocoiiky 603HUKHO-
8eHUS NPUPOOHO020 3aKasHUKa «BopoObéssl 20pbl» 1 NPOOEMOHCMPUPOBAHI USMEHEHUS,
803HUKAIOU4UE 8 HACHOAU4EE BPEMST BCTIEOCIIBIE AHINPON02EHHO20 B030eliCIMEUS, 6 M. Y.
Kacaoujuecss 6ud068020 pazHoo0pasust Gaopvt u GayHul, a MaKice XapaKmepucrmuxu
no46eHHO-PACUMENIbHOZ0 NOKPOBA.

Knwouesvie cnosa: Bopobvéevt eopul, kynomyproe Hacneoue, OOIIT, npupodHoiii
3aKA3HUK, 2€071020-2e0MOPPOI02UHEcKOe CIpOeHle, 0NONI3HEBble NPOUECCl, IKONOUS,
0XpaHa npupoobL.

Ccvinka ons yumuposanus: Tapaney VLII., Anexceesa B.A. Oxpana npupoov: Ha Bo-
pobvésuix copax: npouinoe u Hacmosuee // XKusmv Semnu. T. 44, Ne 3. C. 319-333. DOI: ...
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NATURE PROTECTION IN THE VOROBYOVY GORY: PAST AND PRESENT
I.P. Taranets', PhD, V. A. Alekseyeva?, PhD

! Lomonosov Moscow State University (Earth Science Museum)
2 Lomonosov Moscow State University (Department of Geography )

The history of the development and formation of the Vorobyovy Gory territory is
stated, the existing historical, cultural and natural monuments and sites of interest are
noted. Features of the geological and geomorphological structure of the territory and the
role of modern geomorphological processes in the conservation of the local biodiversity
are shown. The prerequisites for the emergence of the Vorobyovy Gory nature reserve
are considered and the changes currently occurring as a result of anthropogenic impact,
including those related to the species diversity of flora and fauna and the characteristics
of the soil and vegetation cover, are demonstrated.

Keywords: Vorobyovy Gory, cultural heritage, protected areas, natural reserve,
geological and geomorphological structure, landslide processes, ecology, nature protection.

For citation: Taranets, LP., Alekseyeva, V.A., «Nature Protection in the Vorobyovy
gory Nature Reserve: Past and Present», Zhizn Zemli [Life of the Earth] 44, no 3, 319-333
(2022) (in Rus., abstract in Engl.). DOLI: ...

BBegenne. Bopo6péBbl TOpBI — OFHO 13 M3BECTHENIINX MeCT B MOCKBe, CTOpIYecKast
MeCTHOCTb, KOTOpast Obl/Ia Hace/leHa ellé B IIy0oKoit fpeBHOCTH. Ha ckoHe HONMMHBI pekn
Mocksa B npefienax JIy>KHeIKoiI U3ITydMHbI 0OHAPY>KEeHbI C/IefIbl OCETIeHNUIT ITpeicTaBUTeNel
(UMHHO-YTOPCKUX IIIEMEH bSIKOBCKOII KY/IbTYpbl paHHero Kene3Horo Beka (VIII-VII BB. o
H.9.— VI-VII BB.H.3.) [19]. [IBa mocenenus (cenmina) CyIecTBOBAIN B IPUOPOBOYHON YacTH
monuHbI p. Mocksa B6mu3u I'maBHoro spanus MI'Y umenu M.B. JlomoHocoBa. [IpeBHee ro-

* Tapaner Vipuna [TaBoBHa — K.6.H., CT.H.C., Myseit semneBeienust MI'Y, irina.taranets@icloud.com; Anexce-
eBa Beponuka AHfipeeBHa — K.I.H., CT.H.C., reorpaduuecknit pakymbrer MI'Y, valekseeva@rambler.ru.

Kusnv 3emnu 44(3) 2022 319-333 319



Herpes Fecevtoe 2022, Tom 44, Ne 3

popmIIe HaXOAMIOCh U B palioHe MaMOHOBOII Jjaun, Hela7leKo OT AHIPEEeBCKOTO MOHACTBIPI.
ITo o6Hapy>XKeHHBIM B IpeJieNax PeBHMUX MTOCETEHNUIT KOCTAM XXMBOTHBIX YCTaHOBIIEHO, YTO
B TO BpeMs 3/IeChb BOAMINCD JIOCh, KabaH, MefiBellb, KYHMI[a, TNCHIIA, 600D, pexe ceBepHBbIIl
onenb [8]. CrraBsHe IPUIIIN Ha STy TePPUTOPUIO MO3[IHEE.

Tononum «Bopo6bésrr ropsi» coxpanmics ¢ XIV B. (HasBaHKe faHo 110 ¢. Bopo-
65€B0) [20]. C cepepuunl XV Beka (1451 r.) ceno Bopo6béB0O CTaHOBUTCSI JBOPLIOBBIM,
IIOCKOJIbKY Ob1I0 KyIuteHo KHsiruHeit Codneit BuroroBHoI (puc. 1) [17, 19]. OHo pas-
BUBAJIOCH 1 OBITIO ITOMY/IAPHBIM Cpefiu roposkaH. [Tosske BopoObEBBI rOPBI CITY>KMITN Me-
CTOM HapOJIHBIX I'Y/AHUIL: 10 1917 T. 3fech 6bIIM Kapycenu, CTpenbouIie, MOMEHTaTbHas
¢dororpadus u ap. HekoTopble KpecTbsiHe COepIKann «daifHble Cafjouki» (CTOMMUKI
B Cajiy) JyIs IIpMeXaBIIMX Ha IPOTyIKy MocKBuuell [18]. 3HaTHas my6auKa mocerana
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Puc. 1. Kapra oxpecrHocTeit Mocksbl B XV Beke'.
Fig. 1. Map of the Moscow outskirts in the 15 century.

!Becenosckuit C.B., Cuerupés B.JI., Kopo6kxos H.M. ITogmockoBbe. [TaMsATHbBIE MeCTa B ICTOPUIU PYCCKOI
KynbTypbl VIV-XIX BB. M.: M371-Bo «MocKoBckuit pabounii», 1955. 395 c.
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3HaMeHUTHI pecropan Cremnana BacuibeBuda KpbIHKMHA, OT/IMYaBIINIICS IPEKPACHBIMI
BMUJAMM Ha OKPECTHOCTY, OTMEHHOJ KyXHell ¥ pacllolaraBIIniics HeJJalleKo OT XpaMa
JKusonauansuoit Tpounst (puc. 2).

CI10>KHBII IIepecedéHHBIIT pebed MECTHOCTH, JIeC, peKa N3HAYA/IbHO JJABA/IN YKPBITHE,
Iy v Bopy st mopeit. C TedeHeM BpeMeHM XXMUBOIIMCHbIE BUBL, YA0OCTBO PacONOKeH s
K TOPOJIY TaK>Ke IIPUBJIEKA/IN HACEJIEHNIE, & CTATYC KHSDKECKIX 3eMeIb YOepEr TepPUTOPUIO OT
XO3AMICTBEHHOTO U MTHOTO MCIIO/Ib30BAHMA.

Llenb JaHHOI CTAThU — PACCMOTPETD IPEAIIOCBUIKY CO3aHMsl B XX BeKe IPUPOJHOTO
3aKasHMKa «BOpOOBEBBI TOPbI» C TOYKY 3PEHNS KOMIIIEKCHBIX TIPELCTABIEHNMIL O [e0/IOr0-
reoMop(OIOrNYecKIX, GIOIOIMYECKIX U HKOTOTNYECKIX 0COOEHHOCTSIX TEPPUTOPUNL.

Puc. 2. Kaptuna «Buy Ha MockBy ¢ Bopo6péBbIx rop», 1856. ABrop: AMMoH Bragnmup Oenoposud™
Fig. 2. Painting «View of Moscow from the Vorobyovy Gory», 1856. Artist: V.F. Ammon

ITaMATHUKY MCTOPYIN M KOCTOIIPUMeYATeNbHOCTI. [0BOps 06 0cobeHHOCTSIX BOpoObEBBIX
TOp, He/b3s1 He CKas3aTh 00 MX KY/IbTYPHO-UCTOPUYECKOM IIPOLIOM, KOTOPOE e/IaeT 9Ty TePPUTOPIIO
yHuKanbHoit. Ha cerogssiumit feHs ot cena Bopo6bséBo coxpanmics muib xpam KusonauanvHotl
Tpousbi, TOCTPOEHHBII B CTUIE O3HEr0 KaaccunusMa B 1811 r., cTosmmmit Hay, 06pbIBOM C/ieBa
OT CMOTPOBOJI IIOLAKY Hefaeko oT MI'Y? [19].

VIsBecTHO, 4TO B OKTs16pe 1817 r. Ha TeppuTOpyy BOPOOBEBBIX TOP MO IPOEKTY APXUTEKTO-
pa A.JL. But6epra 6511 3anoxen Xpam Xpucra Criacutesns — naMATHUK o6exnsl Poccun B BojiHe
1812 ropa (puc. 3). Xpam ObIT 3a7I05KeH TaM, Ifle ceifdyac BHICUTCS aMATHBII 3HaK (CTeIa) Ha
MecTe KIATBbl Anekcanjpa ViBanosuua I'epiiena n Hukonas ITnatronosuya Orapésa, KoTopble
HOK/IA/IICh OTAATh CBOIO XKVM3HD B 60pb0e 3a cBOOOAY (ITaMATHMK YCTAHOBJIEH B KOHIje 70-X IT.
XX B., aBTOpHI — cKynbntop M.A. [lImaxoB, apxutexkrops! 10.B. Vinbun-Anaes n P.I'. Kananus;
06peKT KynpTypHOTro Hacnenyst) (puc. 4) [8, 17]. IIpoekt He 6bII OCYILECTBIEH — CTPOUTENBCTBO
OBI/I0 OCTIOXKHEHO PA3TUYHBIMI HeyPSAAMLIAMIL U MEKeHEPHBIMM ITPoO/IeMaMy, He YITEHO CTIOXKHOe
reojiorudeckoe crpoeHue MectHocty [21]. IToxoxkast cuTyaryst CIyqunach Ipy CTPOUTENbCTBE
IIepBOJ B MVpe CTAaHLIMY METPO, PAcIIO/IOKEHHOI Ha MOCTY Yepe3 peKy — CTaHIVsA «JIeHnHcKue

2 http://retromap.ru/forum/viewtopic.php?t=3101

* http://hram-troicy.prihod.ru/istorija_khrama_razdel/view/id/21688
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ropbl» 6blIa OTKpBITA B 1959 I, 3aKpbiTa Ha PeKOHCTPYKLNIO B 1983 I. 1 BHOBb OTKpbITa B 2002 T.
1of HasBaHueM «BopoObEBbBI ropbl»”.

JKeMuy>K1HOI ICTOPUYECKOTo HacTenyist BopoObEBBIX TOp cunTaercs AHIPeeBCKIIT MOHACTBIPb
(puc. 5), pacIONIOXKEeHHBIIT B HEIIOCPECTBEHHON 6/M30CTI OT 3aKasHMKa. OH AB/IAETCA 06 BEKTOM
KYJIbTYPHOTO Hac/menus (TaMATHUK UCTOPUY M KYIbTYpbI) Hapo#os Poccniickoit Oegeparyn’.
MoHacTbIpb OCHOBAH KPYIIHBIM 0011iecTBeHHBIM fiesiteneM cepenyubl XVII B. ©. M. PruieBsim
B 1650/51 1. [1]. OH 6bIT BEICTPOEH Ha MecTe AepeBAHHOI 1iepkBu AHppes Crparunara B [TneH-
Hunax. [TepBoe yromuHaHme (B 1afaHHOl KHUTe) OTHOCUTCS K 1617/18 1. OnHako ecTb 6oree
PpaHHMe CBefIeHNSA O XpaMe, JOKYMEHTA/IbHO He TIOATBeP)XKIEHHbIE [1]. DTo OfHO M3 TeX MecT, Ifie
3aPO’K/IAIOCh POCCUIICKOE BbICIIee 00pasoBaHye: 3fleCh ObUI OTKPBIT Of[VIH U3 TIePBBIX B CTPaHEe
06pa3oBaTeNbHBIX IIEHTPOB — «PruieBckoe 6paTcTBO». ITO U ApyTHE MOJOOHBIE YUVMIIMILA BIIO-
CTIe[ICTBUM TIOCTY>KIIU HadanoM CIaBAHO-TPEKO-TTaTUHCKOI aKkafieMyi. MOHaCTbIph HepesxiI
MHOTO Pa3HbIX IpeobpasoBaHmit (IIKOIa /I AeTell-TIOKIIBILIEN 1 TIOPbMa, BpeMEHHOE MECTO
COZeprKaHVsl YMaIUIIEHHBIX, PAOOTHBII JOM IS «JIEHUBUL» XKEHCKOTO 10713, OOTafebHs 1 Ap.,
IZOM-KOMMyHa 1-71 MocKoBckoit ¢pabpyku I'osnak (1922 r.), Beecorosublit HVIV meTponorideckoit
cmy>x6s1 [occranpapTa (1962 r.), HeiicTBYIOLIMIT MY>KCKOI MOHACTBIPD (¢ 2013 1. mo H.B.)®” [1].

JIpyroit Ba>KHBIIT MICTOPMYECKNUIT TAMATHYUK — ycaabba [IMutpuesa-MamoHoBa (MaMoHOBa
Jada) ¢ )KMBOIIVICHBIM I7IABHBIM JJOMOM, OparXepeelt 1 ocTaTkamy Iejizaxuoro mapka (XVIII B.)
(06BeKT KybTYPHOTO HAac/eAMs — TAMATHYUK VICTOPUIU U KyJbTYphl — Haponos Poccuiickoit Pepe-
pauni®). Ceitgac B ycappbe pacrionaralorcst VIHCTUTYT xummdeckoit gpusuku u MHCTUTYT dusnde-
ckux mpo6nem PAH. Psapfom Haxoputes [Ipesupmym Poccuiickoii akagemnyt HayK (CTPOUTENIbCTBO
3[JaHMA BENOCh ¢ KoHIa 1960-x mo Havama 1990-x T.)°.

Taxum 06pasoM, Ha CPaBHUTETBHO HEOOIBIIION TEPPUTOPUI PACIIOIAraeTCs Lesblil PsL 3Ha-
KOBBIX MICTOPUKO-KY/IbTYPHBIX ITAMATHIKOB Pa3HBIX 310X, IPU3HAHHBIX 00BEKTaMI KY/TbTyPHOTO
Hacneaus Haponos PO pernonanbHoro 1 defiepanbHOro sHauYeHNs. B psjie yapexxaeHuit B Hero-
CpeJCTBeHHOI 6/1130CcTI 0T BOpo6bEBBIX TOp NPONO/KAET Pa3BUBATHCA HAyYHOE HAaIllpaB/IeHNeE,
KoTOpOoe 6b110 3a710xkeHO elilé B X VII Beke B cTeHax AHAPEEBCKOTO MOHACTBIPSL.

XPAMB XPHCTA CIIACHTEAA BB MOCKEB,
APORTE ARALEWRN DTGP
17 £ v 8 e, S s, 2 1

St o s, 1 e (39 7.

3aKmafky XpaMa Ha KapTe retromap®.
Fig. 3. Project of the Cathedral of Christ the Savior on the Vorobyovy Gory by A.L. Witberg (1817)
and the Cathedral site at retromap.ru.

* http://mosmetro.ru/about/history; https://new.mosmetro.ru/about/history/index.php
* https://opendata.mkrf.ru/opendata/7705851331-egrkn

¢ http://www.pravenc.ru/text/115196.html

7 https://docs.cntd.ru/document/36096642ysclid=15bfsbxjrm129033314

8 https://opendata.mkrf.ru/opendata/7705851331-egrkn

? http://www.ras.ru/about/history.aspx

19 http://retromap.ru/show_pid.php?pid=g2678
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MockBa. Bopotsesst ropit. Mocxi ORpyuoit xexds. 20p.
MOSCOU. Ja domod Pont du cb o

Puc. 4. [Tamarauk A. V1. Tepueny u Puc. 5. OxpectHOCT MOCKBBL. BOpo6bEBBI
H.IL. Orapésy. ®oro I.I1. Tapanern,. ropbl. MOCT MOCKOBCKOJI OKPYXXHOIT oporn.
Fig. 4. Monument to A.I. Herzen and Fig. 5. Moscow’s outskirts. Vorobyovy Gory.
N.P. Ogarev (photo by L.P. Taranets). Moscow Beltway Bridge.

I'eomoro-reomopdonormieckoe crpoeHne reppuropuin. B reorpagirdeckoM OTHOLICHNN
TeppuTopsi Bopo6bEBbIX rop pacronaraeTcsi B mpefie/iax yCryma TemIocTaHCKOil BO3BBIIIEH-
HOCTH (YacTh IOJIOro-yBamicToi MockBoperko-OKCKOil paBHIHBI), OIMPAIOIIEroCs Ha JHUILE
mormael MockBbI-pekit. C reoMop¢hOIOrnIecKort TOUKy 3peHnist BopoObéBbI rops! — He ropbl (B UX
K/IACCHYECKOM OIIpefie/IeHIN ), @ TIPABBIIL KPYTOIl KOPEHHOI GOPT ZOMHBI PeKVt HA BOTHYTOM
6epery JIy>KHELKOI M3IyINHBI BBICOTOI 0K0/I0 70 M. C Te0/I0rn4ecKoil TOUYKNU 3peHNs 37eCh
D1y6OKO II0f] YPe30M PEeKU 3a/IETal0T TPEIHOBATbIE N3BECTHSIKI KAMEHHOYTO/IBHOTO BO3PACTa,
Ha/J HIIMI — [IPEVIMYILECTBEHHO ITIMHBI IOPCKOTO IIEPIOia, OOHAKAIOIINECs Y COBPEMEHHOTO ypesa
PpeKu, BbIIIe — IeCKI J IIeCIaHMKI MeTIOBOTO Bo3pacTa [2, 7]. KopeHHbIe mopoyibl IepeKphIThI
TOJIILEN YeTBEPTUYHBIX OT/IOXKEHNIL: CYT/IMHKAMI U CYIIeCAMMY JIEFHUKOBOTO, BOJJHO-IETHUKOBOTO
U IOKPOBHOTO TreHe3nca. TsoKénble B MEXaHNIeCKOM COCTaBe I/IMHBI U CYT/IMHKY CITY)KaT BOZO-
YIOPOM, @ K PBIXJIBIM IIeCKaM IIPUYPOYEHbI BOJJOHOCHBIE TOPU3OHTEI (pHC. 6).

Puc. 6. @parmeHTbl reonornyecknx kapt. Ha kapre go4eTBepTUYHBIX OT/IOXKEHMIT (C1eBa) OCHOB-
HOJI OH Ha 6OJIbIIIEIT YACT TEPPUTOPUM TIPELCTAB/IEH OT/IOKEHAMMU I0PCKOIi (J, TomyOble OTTEHKI!)
u menoBoit (K, senéusle ortenkn) cucrem. Ha KapTe 4eTBEpTUYHbBIX OT/IOXKEHUI (CIIpaBa) MOIOCOI IO
[IPaBOMY KPYTOMY 60PTY JOMMHEL p. MOCKBa IPOTATMBAETCS KOHTYP AeTISICHsI (OTIOXKEeHsI OTIO/I3HeIT)
BepXHeYEeTBEPTUYHOTO-TOIOL[EHOBOrO Bo3pacTa (po3oBsii 1iBeT) [7].

Fig. 6. Fragments of geological maps. On the map of pre-Quaternary sediments (on the left), the
main background in most of the territory is represented by deposits of the Jurassic (J, blue shades) and
Cretaceous systems (K, green shades). On the map of Quaternary deposits (on the right), the delapsia
contour (landslide deposits) of the Upper Quaternary-Holocene age (pink) stretches along the right

steep side of the Moscow River valley.

! https://visualhistory.livejournal.com/1268986.html
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Oco6eHHOCTY T€0TOTNYECKOTO CTPOEHMSA TEPPUTOPUY TIPENOIPESE/ININ IINPOKOe pas-
BUTHUE OIO/I3HEBBIX TIPOIIECCOB, YTO CBA3AHO C ehOPMUPOBAHIEM ITIMHUCTBIX OTIOXEHNI
I0pCKOTO Bo3pacTa. bonblas qacTb KopeHHOTro 6opTa MOCKBBI-peKu B Ipefienax JIy>KHenKoit
U3Ty4MHBI TTOPaKeHa ITyOOKUMY OTIONI3HAMM (MOITHOCTBIO IECATKI METPOB), OCTIO>KHEHHBIMM
Ha KPYTBIX CK/IOHAX MEJIKMMU U II0BEPXHOCTHBIMY ONO/I3HAMM [14, 16]. B mpenenax Bopo6Oné-
BBIX TOP MOXXHO Ha0JIIO/IaTh pasHble GOPMBI pebeda, CO3JaHHbIe B pe3yIIbTaTe OIIOI3HEBbIX

IIPOLIECCOB: CTEHKM CPbIBa, TPEIMHBI, HATIOPHBIE BaJIbl, OTIOJI3HEBbIe IICEB/JOTEPPACHI I JIp.
MHorue OpOXKM B 3aKa3HMKe «BOpoObEBBI TOPBI» ITPOTOXKEHDI IO IUIOIAIKaM OI0/ISHEBBIX
Teppac, BBITAHYTHIX BIOJb PeKM Ha IeCATKU MeTpoB (puc. 7, 8).

Puc. 7. O6Ha)XeHe KOPHEBOII CUCTEMBI IePEBb- Puc. 8. J[IopoXKM B 3aKa3HUKE IIPOTIOXKE-
€B B pesy/IbTaTe PasBUTIs CKIIOHOBBIX IIPOLjeC- HBI 110 IUIOIA/{KaM OIIOJI3BHEBBIX TePpaC,
coB. ®oro VL.II. Tapanemn. BBITAHYTBIX BIO/Ib PEKI.
Fig. 7. Exposure of the root system of trees as doro B. A. AnexceeBoil.
a result of the development of slope processes Fig. 8. Paths in the reserve are laid along
(photo by L.P. Taranets). the landslide terraces stretched along the

river (photo by V.A. Alekseyeva).

IToMMMO CKITOHOBBIX IIPOLIECCOB Ha TEPPUTOPUIU AKTUBHO IIPOTEKAIOT U (II0BMAIbHbIE
MIPOLIECCBI: KPYTOJ CKJIOH JIOMMHBI MOCKBBI-PEKY Pacu/IeHEH OBpParaMi ¥ MaJIbIMI peYHBIMMI
JonuHamu. B MecTax BpIXojja BOJOYTIOPHBIX IIMHUCTBIX TOPM30HTOB Ha IOBEPXHOCTY CKJIOHA
HaOJII0IAI0TCS BBIXO/BI II0/I3¢MHBIX BOJ, (POJHMKIM), HEKOTOPbIE 13 KOTOPBIX IMEIOT CTaTyC
IaMATHUKA IPYPOABL, O0YCTPOEHBI M CIIY>KAaT TYPUCTUIECKUMM 00BEKTAMI I MECTaMMU OT/IbI-
xa (puc. 9). Ha reppuropun 3aka3HMKa paclioaraloTcs TpU pyKOTBOPHBIX Npyxa: bonbIuoin
u Marbrit AuspeeBckie (puc. 10) u JlecHoik.

VIMeHHO 13-3a 0COOEHHOCTET! Ie0/10ro-reoMopOIOrNuecKoro CTpOeHMs U OIIaCHOCTI
PasBUTH:A ONON3HEBBIX MTPOLIECCOB MPaBbIil KPYTOI CKIOH JIy>KHeIKoI n3my4Hbl MOCKBBI-pe-
KI1, Ha KOTOPOM J PacIonaraioTcsi BopoObéBbI ropbl, 671aromnonyuHo n3bexan MHTEHCUBHOI
3aCTPOJIKY B COBETCKOE BPeMs U B 3HAYNTETBHOI Mepe COXPaHMII CBOJI IIPUPORHDIIL 00K,

Oxpana npupopst Ha Bopo6béBbix ropax. B 1911 r. MOCKOBCKME BIIaCTY Ha CKJIOHAX
Bopo6béBbIx rop xoTenu cenath napk. Ognako ITepsasg MupoBast BoiiHa, a 3aTeM Y peBOJIIOLINA
1917 r. npepBanu ati HaunHauuA [8]. Ilo Beeit BUmMIMOCTH, KaKoe-TO 671aroyCcTpoiicTBO OBUIO
IpoBefieHo: Ha KapTe 1915 1. (puc. 11) 3Hauntcsa «BopobbéBckuit mapK». JIpyrux cBUIeTe/IbCTB
CYILIeCTBOBaHNA MapKa ITOKa HaliTH He yamoch.

B 1935 1., B cooTBeTcTBUY C I'€HIIZTAaHOM PEKOHCTPYKLUM U PasBUTHA MOCKBBI, B CTOTMNIIE
ObUI CO3/JaH JIeCONIapPKOBBIIL 3aIUTHBII IT0SIC TOPOJIA, IIOCKO/IBKY JIECHbIEe MACCUBBI Y HACAXKJie-
HJIS CIIOCOOCTBYIOT COXPaHEHMIO O/IarONPIATHON 9KOJIOIMYeCKOl 0OCTaHOBKM M BBIIIOTHAIOT
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Puc. 9. KantupoBaHHBI POJHNK U PYCIIO Py- Puc. 10. 3akasuuk «Bopo6b€BbI TOpBI» BO3TIE
4ps1 [IOC/IE IPOBEAEHHBIX PabOT IO YKpeIlIe- AHJIpeeBCKIUX IIPYHOB.
Huio. Poro B.A. AnexceeBoi. @oro N.II. Tapaner,.
Fig. 9. Captioned spring and streambed after Fig. 10. Nature Reserve «Vorobyovy Gory»
strengthening works near the Andreyevsky Ponds
(photo by V.A. Alekseyeva). (photo by I.P. Taranets).

cpenoperymupyomtyio ¢pyrkiuio [15]. Kak BunHo Ha KapTe (prc. 12), BOpoObEBbI rOPBI CBSI3AHbI
C APYTYMM 3€I€EHBIMI TEPPUTOPUAMHU TaK Ha3bIBAEMbIM «3€TIEHBIM KOPUIOPOM».

RS
2 g\\\%\\\

;‘\g\\@.
2

Puc. 11. ®parment KapTsl BopoObEBbIX rOp ¢ HasBaHMeM «Bopo6bEBCKuit mapk», 1915 r. (n3ganue
CyBopuHa 1:21 K)*2
Fig. 11. A fragment of the Vorobyovy Gory map with the name «Vorobyevsky Park», 1915.

MockBa pa3BMBanach U pa3pacranach, I03ToMy B cepeirHe 1980-X IT. YacTh 3eMesb J1eco-
MTAPKOBOTO IMOsICa OKA3a/1ach B TPAHMIIE TOPOJIA, YTO OTPEOOBAIO OCOOBIX TIPUPOOOXPAHHBIX
crpareruil. B casu ¢ atum HMulIM (HayuHo-1ccmenoBaTebcKuit ¥ IPOEKTHBIN NHCTUTYT)
T'enmraHa MOCKBBI IPOBET pabOTy 110 BBISIBIEHNIO 0COO0 IIEHHBIX U MOIEKAIUX OXPaHe
TIPMPOTHBIX TGppI/ITOpI/IﬁI, K KOTOPBIM OTHOCU/IVICh yHI/IKaTH)HbIe, penkne, Ham6onee TUIINYHBIE,
XOpOoLIO COXpaHMBIINECS IPNPOAHDIE SKOCUCTEMBI C 06’beKTaMI/I 30HA/IBHOT'O "I PETVIOHA/IBHOTO

12 http://retromap.ru/forum/viewtopic.php?t=87
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3HaueHus1. B ropopie cram cosjjaBaTh MHOTOYHKIIMOHANIbHBIE OXPaHsAEMbIe IPYPOJHbIC TEPPH-
TOPUI, TTie TIPYPOTOOXPAaHHbIE MEPOIIPUATHA JOJDKHBI ObIIM COYETaTh B ceOe MCIIONb30BaHMe
PeKpealOHHBIX PeCYPCOB I HEKOTOPbIE BUIbI XO3SCTBEHHOI fiesATennbHOCTH. Tak, B 1987 T.
cx1onbl JlennHcknx (Bopo6bEBbIX) TOp ObUIN 0OBABIEHBI TAMATHUKOM IIPUPOJADI F€OTIOTMYe-
CKOTO XapaKTepa C yHUKalIbHbIMU popMaMi penbeda, 00HKEHNAMN ¥ POTHUKAMIUL. A 21 Mo
1998 r. 6611 OpraHN30BaH TOCYAAPCTBEHHBII IPUPOSHBII 3aKa3HUK «BOpoObEBEI ropbI» (I10-
cranosnenye [Ipapurenbcrea Mocksbl Ne 564 ot 21.07.98 «O Mepax 110 pasBUTHIO TEPPUTOPUIL
npypopsHoro Komiviekca Mockssi») " (puc. 13). B 2004 r. cosnana gupexiys ['ocygapcTBeHHOTO
HPYPOJ00XPAHHOTO yupeskfieHns «[IpyponHblii 3akasHUK Bopo6bésbl ropel» [15].

W
OB

Bt
5

TS Cywectsyowan rpaknua ropoaa
I 11; e pyeen rpennua ropoms
=2 Beneuvie HACAMREHUA

@@  Napuomn senews
[T]  Crponvenuusie xoapranm
[[7]  Mencamie noporn

Puc. 12. ®parmenT KapThl «CxeMa 1aHupoBky MOCKBbI», 1935 (maciutab 1:5000) ™.
Fig. 12. A fragment of the map «Moscow layout scheme», 1935 (scale 1:5,000).

Cormacuo ITonoxeHnio, 3akasHrK «Bopo6bEBbI TOpBI» — 0c060 OXpaHseMast IPUPOFHAS
TeppuTOopusA ropoga MockBa, nMenas IpMPoOJOOXPaHHOE, peKPealjMOHHOE, 9KOIOT0-
IIPOCBETUTENBCKOE 1 MICTOPUKO-KY/IbTyPHOE 3HaYeHIe KaK 0C000 I{eHHbIIT, KPYIHBII U Ije-
JIOCTHBIIT IPUPOFHO-TEPPUTOPIATBHBII KOMIUIEKC, OT/IMYAOIVIICS BBICOKMM Pa3zHOOOpasmeM,
Ha/IM49MEeM PENKYMX B YCJIOBMAX ropoia BUAOB paCTeHI/IIZ U JKUBOTHBIX 6}IaI‘OHp]/IHTHI)IMI/I
YCIOBMAMU /I OTHABIXA B IIPVPOJHOM OKPYKEHUI» (HOCTaHOBTIeHI/IC HpaBI/ITeTIbCTBa MocCKBBI
Ne 940-I1IT «O mpupopHOM 3aKazHrKe «Bopo6béBsI ropel» ot 28.12.04 r.)". Ero miomags
cocrasisier 137, 02 ra (ITocranosnenne [TpaBurenscrsa ot 3 ceHTsiOpst 2020 r. Ne 1446-T11T).
3aKa3HUK IIPOTAHYJICA Y3KOII ITOI0COTT (MaKkcuMasIbHas mipuHa 500 M) Ha 5 KM BI,OIb KPYTOTO
6epera Mexxy pekoit Mocksa u ynureit Koceirnsa.

Bhttps://www.mos.ru/authority/documents/doc/28106220
! http://retromap.ru/0619351_z11_55.734842,37.716064
1 https://www.mos.ru/authority/documents/doc/14827220
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HHuTepecHoe pemeHne 66110 BortomeHo corpyauukamu I'YIT «HVuIIM I'ennmana Moc-
KBBI», KOTOpbIe pa3paboTanu pasHble pyHKIVMOHATbHbIE 30HbI 3aKa3HMKa: 1 — TPOryIoYHasi;
2 - 3aToBefIHAA; 3 — MICTOPUKO-KY/IbTYPHasT; 4 — IBOJIHOTO Ha3HaYeHMsA (MCTOPUKO-KYIbTypHas
CO CTOPOHHVMMU 3€MJIETIONIb30BATE/IAMM); 5 — CIIOPTUBHO-03/I0POBUTE/NbHAS; 5 — PeKpealloH-
Hasl; 6 — aIMMHICTPATYBHO-X03AICTBEHHAS; 7 — CTOPOHHUE Monb3oBaTen [15].

o

Puc. 13. I'panniis 3akasHuka «BopoObEBbI ropsi»'®.
Fig. 13. «Vorobyovy Gory» Nature Reserve borders.

OcHOBHbIE HanpaB/IEHNA IEATEIBHOCT 3aKa3HMKA — COXPaHEHNE VICTOPUKO-KYIbTYPHBIX
Y IPUPOJHBIX KOMIIJIEKCOB, BOCCTAHOBJICH)E HAPYLICHHBIX JTaH/IIAa(TOB, ABIAIOINXCA
MeCTOOOUTaHVAMY PeKNUX BULOB PaCTEHMII, 3Bepell, ITULI, HACeKOMBIX, 9KOJIOTMYeCKMII
MOHUTOPYVHT U M3y4eHNe 06beKTOB 0c000TT OXpaHbI, MOJfiepKaHNe PeKPealiOHHOTO ITOTeH-
IMasa, sKojornyeckoe mpoceemienne Hacenenus (ITocranosnenne IIpaBurenscrsa MockBbI
Ne 940-T1IIT «O npupogHOoM 3aKkasHuKe «BopoObEBbI ropsl» ot 28.12.2004)".

JleiicTBUTENbHO, Ha TEPPUTOPUU HOBOTO 3aKa3HMKA OBIIM YCTaHOBIIEHBI MICKYCCTBEH-
HblIe THe3J0Bbs /I ITUL U TYIUIAHKI IJIs1 O€JI0K, BBIITYILeHbI Oe/IKM, KOTOPBIX IIPUBE3IU U3
JIeCOB ITOMOCKOBHOTO X0TbKOBO. B 2005 r. B 3aka3HMKe ObIIa OTKpbITA IlepBast B MockBe
aKosorndeckas Tpora. Beero 6b1mm paspaboTaHBI M COOTBETCTBYOIIVM 06pa3oM 060pymo-
BaHBI TP SKOTOTMYECKUX Tpombl — «Ha ckimoHax Bopo6bEBBIX Top», «AHZIpeeBCKIe TIPYAbI»
u «Ha teppacax Bopo6b€BbIx rop» [15]. DYHKIMOHUPYET BOIbEPHDII KOMIIIEKC, B KOTOPOM
obmratoT 6enK, asaHbl, HABINHbI U JP.

B 3akasHuKe mpomspacTaeT HaCTOAIINI IV POKOIUCTBEHHDIN /IeC, B KOTOPOM BCTPEYAOTCA
TPYIIIBI CTAPOBO3PACTHBIX fiepeBbeB. bepésoBrie poly yepenyoTcs ¢ apKOBBIMYU y9acTKaMI
¥ TyTaMu, TIPY/IaMy, POJTHIKAMI, OTIONI3HEBBIMI (popMamy penbeda. B oTmrare oT ropofickmx map-
KOB J CKBEPOB 37IeCh COXPAHIIACh CBOJICTBEHHAA JIECY CTPYKTypa (HECKOTbKO SAPYCOB JIePEBbEB —
KYCTapHUKOBBII IIOZPOCT — MHOTOYPOBHEBBIII TPABOCTOII) U pa3HOOOpa3Hble BUbI TPaBAHNUCTON

'¢ https://yandex.ru/maps/org/vorobyovy_gory/155977485195/211=37.556132%2C55.717388&pt=37.545%2C5
5.71&source=entity_search&z=14.6
' https://www.mos.ru/authority/documents/doc/14827220/
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PacTUTEeNbHOCTH. VI3 ApeBeCHBIX TOPOJ, IPOU3PACTAIOT Ay0 YepeIrdaTsiil, IMa MeJKOIMCTHAS,
siceHb, psI0VHA, YépHast 0/IbXa, BA3 IafKuii 1 Ap. BcTpevaroTcs Bbica)keHHbIe OPOABI — TOIIO/Ib
6a/1b3aMMIeCKIIL, KallITaH KOHCKWIT, MAHbWKYPCKIUIT opex U fip. VI3 KyCTapHUKOB — YKUMOJIOCTD
JlecHas1, 6epecKiieT, Ma/liHa, BBICAYKEHBI CIIVpesi, CHOKHOSATORHMK [4-6, 9, 10, 15].

VI3-3a CIIO>KHOTO OTIONI3HEBOTO perbeda i Hamu4dus MajblX 9PO3MOHHBIX POPM, HEKOTO-
Ppble y4acTKM TePPUTOPUM ABAIOTCA TPYSHOLOCTYIIHBIMMY /ISl BeJleHNUA X035ICTBa U OT/bIXa
(puc. 14). Oun npencTaBiAOT c060it pa3HOOOpasHbIe OYOTOIBL, Ifle COXPAHWICS CPaBHUTEb-
HO BBICOKUII I/IsI TOPOACKNUX YC/IOBUIL YPOBeHDb 610pa3Hoo6pasus. O pasBUTUM PasINdHBIX
CK/IOHOBBIX IIPOLIECCOB MOXKHO CYAUTD U 11O (PUTOMHAMKAIVOHHBIM NIPUSHAKAM: «IIbSIHBII
7iec» — KaK OTpakeHue OTO0NI3HeBOTo Ipoljecca, MICKPUBIEHHAS IPUKOMIEeBas YacThb JilepeBb-
eB — KaK MHAMKATOP IpoLecca gedmoKIn.

o, - -

Puc. 14. CnoxxHbiit penbed 3akasuuka (¢poro VLIL. Tapanerr).
Fig. 14. Complex relief in the nature reserve (photo by L.P. Taranets).

®ropa 3akasHyKa HAaCUUTBIBaeT 6ojee 427 BULOB COCYAMUCTBIX pacTeHumit u3 240 poros
u 74 cemeiictB (309 abopureHHbIX BULOB — 74%) [3], n3 KoTopsix 43 BKIo4eHbI B KpacHyo
KHUTY Topofia Mocksa u Ilpunoxxenue 1 k Heit. VI3 TpaBAHUCTBIX PacTeHMUII MOYKHO Ha3BaTh
KyIIeHy MHOTOIIBETKOBYIO, CTPAyCHUK OOBIKHOBEHHBII, PEMIIMK LIV POKOJIMCTHBIN, TBO3UKY
@uinepa, actTparaa JaTCKUIL, XOXTATKY IVIOTHY!O U Ap. [9, 10].

VI3 M/IEKOIIMTAIONIVX BCTPEYAIOTCSA eBPOIIEIICKIIT KPOT, OOBIKHOBEHHAst 6ypo3yOKa, benmka
OOBIKHOBEHHAs, pbDKas I OOBIKHOBEHHAs IONIEBKA, JIeCHAs U II0/IeBasi MBIIIN, U3peaKa —
nery4ne Mbimyu. Kpome T0ro, oTMe4aroTCss CMHAHTPOIIHbIE BUMIbI — IOMOBAsl MbIIIb U Cepas
kpsica [3]. OtmedeHo okono 100 BMOB IITHULI, 13 KOTOPBIX 37 BKI04eHbI B KpacHyro kHuTy
ropoga Mocksa u ITpunoxeHne 1 k Heit [9]: cepas HeACHITb, KOPOCTeNb, OETTOCIIMHHBII TATEII,
IyOOHOC, TeTepeBATHUK 1 IAp. Ha AH/IpeeBCKUX NIpy/iaX, KpOMe KPSKBbI, THE3[MTCA XOX/IaTast
4yepHeTb [9]. OffHaKO MHOTE BMIbI OTMEUEHBI Ha KOUEBKAX W/IM 3aPerMCTPUPOBAHbI BO Bpe-
M MUTPALIMI IV eAVHOXABI (CpeqHMIT TECTPDIIL AsATeN, fepsa6a, 0OBIKHOBEHHBIN 0COoef,
BOPOHOK U JIP.), a PsAJ| THe3/ANIIMXCSA BUJIOB MMeeT eI HUYHOe MeCTO THe3I0BaHMsA (Hampiu-
Mep, KOpocTe/ib, 0ObIKHOBEHHas TOPUXBOCTKA 1 ip.). He moaTBep>K/I€H THe310BOII CcTaTyC 3a
HOCTIeiHE IeCATIIETV BCTPEYaIoLINXCA BUOB YeUeBUIIbI 1 OObIKHOBEHHOI OBCAHKM [3].
K cosxaneHnto, HabmofaeTcsA COKpalljeHe YUC/a IOMIINX COTIOBbEB Ha TEPPUTOPUM 3aKa3HUKA
(12 40% B 2018 r. o cpaBHeHuo ¢ 2009, 2010 1 2014 rr.) [11].
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V13 3eMHOBOJJHBIX BCTPEYAIOTCs TPaBsiHasl M 03€pHas IAryuKy. MHOTUe BUABI HAXO-
IATCS Ha TPAHM MCYe3HOBEHNA 13-3a MSOSALNU TePPUTOPIM, CO BCEX CTOPOH OKPYKEHHOI
moporami, pakTopa 6eCIIOKOIICTBA U 3arpsA3HEHNsI OKPYXKalollieil cpefbl. BeposTHO, K 4ncty
MCYE3HYBIINMX BUOB MOXKHO OTHECTH eBPOIIENICKOro exa (Bcrpedasncs fo 2000 r.), macky, yxa
00BIKHOBEHHOTO (TTocenHssA BcTpeya B 2009 1.) [9].

BakHertine ¢pakToOpsl, OTpULIATENBHO BAMAIOLINE HA YUCTEHHOCTD ITHUI] — 3TO (GaKTOPbI
6ecrokolicTBa (HempogyMaHHbIe paboThI IT0 671aT0YCTPOJICTBY, LLIyMHBIE ITPA3FHUYHbIE 1 CIIOP-
TYBHBIE MEPONIPUATHSA BO BpeMs THE3[JOBOTO IePIofa), COKpalljeHNe IOV HOAXOMSIINX
MeCTOOOUTaHNUIT 3-3a HapYLIeHNs HAIIOYBEHHOTO IIOKPOBA M KYCTapPHIKOBBIX 3apOCIeli B pas-
HBIX YacTsX 3akasHuKa [11]. Kpome 3T0T0, CKasbIBalOTCS CUIbHAS PeKpealjiOHHAs HarpysKa,
¢dbparmeHTaLMA MECTOOOUTAHMIL, M30/IALNA, YXYALIEHNE KadeCTBa MeCTOOONTaHMIT, IPsIMOe
YHUYTOXXEHIE WV U3BATHE BUAOB (Hampumep, cOOp pacTeHuii Ha OyKeThl), BbITECHEHNE
MHTPOAYLIEHTAMM Vi CMHAHTPOIIHBIMY BUJaMM TUIIMYHBIX IIPefCTaBUTeNe QIopbl U payHsI,
3arpsI3HeHNe BO3ayXa, BOALI (p. MOCKBa, pORHNKII) ¥ II0YBBIL, IIIYMOBOE BO3JEIICTBYE He TOJb-
KO OT OT/BIXAOINX, HO ¥ OT IPOXOAAIIUX TeIIOX0H0B U fp. OTMETNM, YTO aHTPOIIOTEHHOE
BO3[eIICTBIE OTPasuioch emté B Hadae XXI B. Ha aMpubIIX 13-3a 06MUIOBKY HabepeXXHO
p. MockBa, 4TO CTa/Io IPemsATCTBMEM Ha ITyTH paccesieHus xuBoTHbIX. K Havary XXI B. co-
XPaHMINCD TOTIBKO 2 BUJA 10 cpaBHeHMIo ¢ 10 B mepBoit monosuHe XX B. [4].

Ecnyt roBOpUTD O 3arpsi3HEHNM IOYBBI, TO 3TO MOATBEPKAAETCS B Pa3HBIX paboTax 1o
¢ayne. [To ganusiM M.I. KpuBomenHoit [13], cocTaB mOYBEHHBIX HACEKOMBIX IIOKa3bIBaET
CUJIBHYIO 3aTPsA3HEHHOCTD II0YB B 3aKa3HuKe. [I0YBBI OT/IMYAIOTCS IOBBIIIICHHBIM COfiepKa-
HIIEM TeXHOT€HHBIX 3arps3HUTENEl: TSHKENbIX MEeTANI0B, HePTEIPOAYKTOB, 6eH3(a)nnpeHa.
Obuapy»xeHHble 14 BujoB ABYKpBUIbIX U3 7 ceMmeiicts (Limnophilapictipennis, Ilisiamaculata,
Tipulamaxima u fgp.) IPaKTUIECKU BCe SABJISIOTCS YCTOMYMBBIMY K CU/IBHBIM 3arps3HEHMSM.
CobpanHble IPOOBI ¢ TOYBEHHBIMI KO/UIEMOO/IaMI, W/I HOTOXBOCTKaMM, KOTOpBIEe IIpuMe-
HAIOTCS B OMOMHMKAL[MOHHBIX paboTax, T0Kasaay, 4TO Ha yYacTKax, BK/II0Yas IMUPOKO-
JIMCTBEHHBIII JIeC, BUJ0BOE COOOIECTBO COCTOUT 13 PYHEePaNTbHBIX, 9BPUTOMHBIX U TYTOBBIX
BUJIOB KO/IIEMOOTI, T.€. He BUJOB-CIIeLaIICTOB (9BpuUTONHbIe BUAbI — Folsomiaquadrioculata
u L. Lignorum). Ilogo6HbIe M3MeHEeHsI CBOJICTBEHHBI aHTPOIIOTEHHO-HaPYIIEHHBIM Tep-
pUTOPUSM, Iie HabmomaeTcst 3pdeKT «TpuBUanusanyn», un «baHanusanym» gayust [12].

Takum 06pa3oM, B 3aKasHMKe O1arogapsi MHOrooO6pasuio 6110TOIIOB eCTb YC/IOBMs s
COXpaHeHVsI BUJOBOTO pasHOOOpasisl, TOJIOXKUTEbHBIM MOMEHTOM SIB/ISETCS €0 O/IM30CTh
K gonuHe p. CeTyHb 1 3enéHbIM TepputopusiM MI'Y, Ho, TeM He MeHee, 3aKa3HMK PacIIoIOKeH
B LIEHTPE FOPOJA, YTO Je/IAeT er0 OYeHb YA3BYMBIM.

B HacTos1IIee BpeMs 3aKa3HUK «BOpoOBbEBBI rOpbI» HAXOAUTCSA B BefieHu LleHTpanbpHOro
mapka Ky/JabTyphl U oTfpixa uMeHu I'opbkoro. B 2012 r. (IToctanoBnenne [IpaBurenpcTsa
Mockssr Ne 702-PIT ot 13.11.2012)"® mepepaBamach TOMbKO HebGOMbIIAs YaCTh 3aKa3HIKa —
AnppeeBckas HabepesxHas (1,9258 ra) cpoxoM Ha 11 mecsnes u 28 gHeit. OpHako B 2013 1. 1o
[Tocranosnenuto IIpaBurenpcrsa Mocksel (ot 1 mrons 2013 1. Ne 423-II1T «O6 odopmmeHnn
3eMeJIbHO-MMYIeCTBEHHBIX OTHOLIEHMIT [0CyIapcTBeHHOMY aBTOHOMHOMY Y4PEeXIEeHNUIO
Ky/IbTYpbl ropofa MockBbl «lleHTpanbHbIl apK KY/IbTYPhL 1 OTAbIXa MMeHy M. ['opbkoro
¥ O IPU3HAHUY YTPATUBILVIMY CUTY OT/e/IbHBIX ITOTOXKeHNIT mocTaHoB ieHnit [IpaBurtenpcTsa
Mockssl 0T 19 nrons 2012 r. Ne 293-111»'%) 3akasHMK ObUI IlepefaH B 6e3B03Me3[JHOE TI0/Ib30-
BaHMe (9KCIUTyaTalIo), COITIACHO KaTeTOPIM 3€MeJIb, OTHOCSIINXCS K HACeJIEHHBIM ITYHKTaM
IS Ky/IbTYPHO-IIPOCBETUTEIBCKUX, 03J0POBUTENbHBIX, (U3KYIbTYPHO-03JOPOBUTENBHBIX

'8 https://www.mos.ru/authority/documents/doc/7553220/

19 https://www.mos.ru/authority/documents/doc/6292220/
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U CHOPTUBHBIX MeponpuATHit. [lpakTideckn pupoo0XpaHHbIil HafI30p MepecTat CyLiecTBO-
BaTb. B 2018 r. 651N ycTaHOBIEHBI POHAPM, KOTOPBIE He TOTIBKO O/IM3KO PACIIONOXKEHbI APYT
K JIPYTY, HO ¥ CBETAT B BedepHee BpeMsI BO BCe CTOPOHDI, TeM CAMBbIM yBeNM4MBas HarPy3Ky Ha
9KOCHCTEMY OT CHIBHOTO «CBETOBOTO 3arpsi3HeHVsi» (puc. 15). AKTUBHO UAET PEKOHCTPYKIIVS
JIBDKHOTO TPaMIUIVMHA U CO3JaHle CIIOPTUBHOTIO Kactepa (piuc. 16), a Takske 3CKalIaTOPHOI
rajiepen, 4To B 11e/I0M TaK>Ke OKas3bIBaeT HeTaTMBHOE BO3/IeJICTBME Ha TPUPO/HBI KOMIITEKC,
CHIDKas1 OuopasHoobpasye faHHoI Tepputopun. CoaHa B 9KCIUIyaTallMIo KaHATHAs [OPOra
(2018 r.). OnHaxo yxe metoM 2021 T. MOXXHO OBLIO BUIETh TPELMHbI B O€TOHHOI ITOAIOPHOI!
CTeHKe O] CTaHI[yell HOBOJI KaHATHOJ JOPOTH, YTO TOBOPUT 00 aKTMBHOM IIPOTEKAHUM 3/eCh
OIIO/I3HEBBIX IpolleccoB (puc. 17). Bece 3Ty X035IICTBEHHbIE [EIICTBYUS BBI3BIBAIOT TPEBOTY
" 03a6049€HHOCTb COXPAHHOCTBIO IIPMPOJHOTO 3aKa3HMKa.

Puc. 15. «CperoBoe 3arpsAsHeHue» Ha Bopo- Puc. 16. Crpoiixa Ha Bopo6b€BbIx ropax,
6néBbix ropax. ®oro V.II. Tapaner. nionb 2022 r. ®oto B.A. AnexceeBoii.
Fig. 15. «Light pollution» on the Vorobyovy Fig. 16. A building site on the Vorobyovy
Gory (photo by LP. Taranets). Gory, June, 2022 (photo by V.A. Alekseyeva).

Puc. 17. [ToamopHas cTeHka KaHATHOIT opory, MioHb 2021 r. @oto V.II. Tapanern,.
Fig. 17. Retaining wall of the cable rail-way, June, 2021 (photo by L.P. Taranets).
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Mesxgy Tem, cornacHo IToctaHoBnennto IlpaBurenncrBa ot 3 ceHTs6ps 2020 1. Ne 1446-
[T «O6 0co60 oxpaHsAeMOll IPUPOJHOI TEPPUTOPUN PETMOHATBHOTO 3HaUeHNs «I1pu-
POMIHBIIT 3aKa3HUK «BOpO6bEBEI TOPEI» M MAMATHUKAX IPUPOAbI Ha BopoObEBBIX Tropax»
npousouym Hebomnbune n3MmeHenus rpauny OOIIT, Ho cTaTyc TeppUTOPUYN HE USMEHMIICH.
B maHHOM JOKyMeHTe IOATBEPKAAETCA, YTO B TPaHMIaX IPUPOJHOIO 3aKa3HMKA PacIio-
JIO>KEHBI MaMATHUKM Ipupogbl: «CKIoHb Bopo6béBbIX rop» (Imomanb 25,65 ra); «PogHuk
B IeBOM 60pTy oBpara Ha Bopo6ObéBpix ropax» (momanb 0,71 ra); «POFHUK Y TOXHOXbS
HaJ0II0/I3HEBOTO yCTyna Ha Bopo6béBbix ropax» (mromanp 1,28 ra); «PogHMK HiKe TaMsT-
Huka ['eprieny u OrapeBy Ha BopoObéBbix ropax» (mnomanp 1,76 ra).

3akmoueHne. BaxxHas 0co6eHHOCTb BOpoObEBBIX rop — 9TO coyeTaHMe MPUPOTHOTO
U ICTOPUKO-KY/IbTYPHOTO HaC/Ie[Us CTONUIIbI, KOTOPOE COXPAHMUIOCh O HALIEro BpeMEHMU
6marofaps B T 4. reoMopdoornueckuM Gakropam (pasBUTHE OION3HEBDIX I 9PO3MOHHBIX
IIPOLIECCOB), KOTOPbIE OKa3bIBAIOT CYIIeCTBEHHOE BIIMAHME Ha TEPpUTOpMIO. VIMEHHO U3-3a
AKTMBHOTO Pa3BUTMA OIOI3HEBOTO IIPOL[eCcCa MPABbII KPYTOI CK/IOH JOMMHBI MOCKBBI-pe-
K1 1306eXKaT aKTMBHOTO XO03s/ICTBEHHOTO OCBOEHMA U 3acTpoliku. HecMOTps Ha C/IOXHYIO
C MIH)XEHEPHO-Te0IOINYEeCKON TOUKY 3peHMsA 0OCTaHOBKY, TEPPUTOPUSA 3aKasHMKa 06IajjaeT
6O0MBIINM PeKpealiOHHBIM IOTEHIINANIOM. brarofaps ToMy, 4TO B LieHTPe CTOMMIIBI TPOU3pac-
TaeT IIMPOKO/IMCTBEHHBIIA JIeC, MMEETCA XOPOIlas TPAaHCIOPTHAS JOCTYIIHOCTD ¥ TEPPUTOPUS
OTKPBITA |1 TIOCETUTENIEN, 3aKa3HMK IPEKPACHO MTOJAXOAUT /71l SKOTIOTO-IIPOCBETUTENbCKIX
1 06pasoBaTeNIbHBIX IIeseil. [Ipy 5TOM YHUKaTbHOCTD MCTOPMYECKOTO TIPOIIIOro, KOTOPOoe
HEepPaspbhIBHO CBA33aHO C IPUPOMOJN JAHHON MECTHOCTH, 3aBMCUT LIEIMKOM ¥ TTIOTHOCTBIO OT
3a60TBI TOpOXaH. be3yc/oBHO, B TAKOM KPYITHOM ropojie, Kak MOCKBa, 04eHb CIO)KHO YUMUTbI-
BaTh PasBUTIHE ¥ COXPaHEHNe IPUPONBI TOMbKO myTéM pyHKumonuposanus OOIIT. Ognako
sonnposanue OOIIT, nmepepacmpeenenue OTAbIXAIOIINX, CO3[aHNEe KOMMOPTHOI TOPOACKOI
cpefibl TIOMOTYT IlepepaclpefeINTh PEKPealVIOHHYI0 HarPysKy I CHUSUTD €€ Ha IIPUPOJHBIX
TePPUTOPUAX, BKII0Uast BOPOOBEBBI TOPBI, €C/IN HOABATCA 00yCTPOEHHBIE, ICUXOIOTYECKN
KOM(OpTHbIE 3e/IEHbIE TPOCTPAHCTBA BO3JIE JOMOB, CKBEPOB I 6y/IbBAPOB.

BnarogmapHocTy u crouHuky ¢puHaHCUpoBanusA. brarogapum JI. B. ITonosy, E.B. Ko-
necoy 1 E.B. [opuHy 3a coBeTbI 1 06CyX/jeHUe MICTOPUIECKNX SIU30MI0B.

Pab6oTa BBINIONTHEHA B paMKaX rOCyapCTBEHHBIX 3afjaHnii Myses semnesefienns MI'Y
AAAA-A16-116042710030-7 «My3seeBeneHue 11 06pa3oBaHyie My3elIHBIMIU CPEACTBAMM B 00-
nacty Hayk o 3emne» 1 AAAA-A16-116042010089-2 «buocdepHble GyHKIINU S9KOCUCTEM,
UX KOMIIOHEHTOB ¥ PaljiOHaIbHOEe IPUPOTOIOIb30BAHNEY.
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MY3EOAOI'MA: TEOPHUA U TTPAKTHURKA
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CPEJHEAEBOHCKHUE KOKKOCTENW/AHDbIE INTAHLUHWPHBIE
PBIEbI BOPOHEHCKOM OBAACTH
(tKUBET ITABAOBCKOI'O KAPBEPA) I10 MATEPHAAAM
B KOAAEKUHWHU MY3EA SEMAEBEJEHUA MI'Y

C.B. Moaomnnkor*

B pabome npusooumcs xapaxmepucmuxa ocrmamio6 KOKKOCHeUOHbIX NAHWUPHbIX
pot6 (Placodermi: Euarthrodira: Coccosteidae) us apoamosckux omnoxcenuii (sxcusem, cpeo-
Hutl 0eson) Iasnosckozo kapvepa 6 Boponesicckoii obnacmu (meppumopus Llenmpanvtozo
0e60HCK020 NOJsL), Xpausuwuxcst 8 Mysee semnesedernus MI'Y. [lo Hacmosiusezo 8pemeHu
6 IumMepamype nNoA6/ANUCy MOALKO PASPOIHEHHbIE OAHHbLE NO KOKKOCHeU0am U 61u3Ko
podcmeenHbim um opmam (onpedenenus Ha yPosHe KPYHHBIX IMAKCOHOS), 00HAPYHEHHbIM
Ha smoii meppumopu. Vimerouquecs 6 KOIneKyuu My3es Mamepuansl npeocmasieHvl 6 oc-
HOBHOM KOCHIAMU U UX (PPAZMEHMAMU U3 MY0BUULHO20 NAHYUPS; NPUCYIMCINBYern maKHe
00uH ppasmentn 3a0Heti 4aCMU 3aMbLIOHHOT KOCMU U3 HepenHoll Kpoiuiu. V3ydentoie
Mmamepuansl 6 uenom Haubonee cxoxcu ¢ ocmamiamu L. grandis (Gross) u3 susemckux
omnoscenuti (cpednuil 0e6on) I1a6H020 0e60HCK020 NOTIA, 0OHAKO UMEIOM PO OMAUHULL
6 CIPOEHUU, 4 UMEHHO NPUCYMCMELE 86eHMPATbHOL 60p030bL HA nepedHeti cpedHebproULHOl
Kocmu, MeHee 8blpaxceHHblil 300He60K0601l Y2071 3a0Heli BeHMPANLHO-TIAMEPATLHOTE KOCU
U 0p., KOMopble He NO360TIOM OMHECIU UX K IMOMY 610y 00HO3HA4HO. TIpedsapumenvHo
amu uckonaemvle ocmamku onpedensiomcs kax Livosteus aff. L. grandis (Gross). Hosvle
mamepuansl, cobpanivle 6 cpedHede8oOHCKUX omoxeHusax Ilasnosckoeo kapvepa, donosn-
HAI0M 0aHHble N0 MOPPON02UL U pachpocmpareHuto Kokkocmeud Bocmouro-Esponetickotl
naamegopmui.

Knroueguvie cnosa: naneonmonoeus, naneouxmuosnozus, NaHyupHuie polovl, 3yapm-
Ppooupui, cpedHuii OesoH, susem, Bocmouno-Esponeiickas nnamgopma, Llenmpanvoe
OesoHcKoe nose, esponetickas uacmo Poccuu.

Ccoinka ons yumuposanus: C.B. Monownukos. CpedHedesoHcKUe KOKKOCHE-
uoHvle naHyupHole poLdvl Boponescckoti obnacmu (sxusem Ilasnosckozo kapvepa) no
mamepuanam 6 xonnexuuu Myses semnesederus MI'Y // XKusnv 3emnu. 2022. T. 44,
Ne 3. C. 334-342. DOL: .

Iocmynuna 27.04.2022 / Ipunama x ny6nukavuu 03.08.2022

* Monomnukos Cepreit BraguMupoBud — K.I.-M.H., C.H.C. CEKTOpa MIHepareHun u ucropuu 3emmu Mysest
semneseferns MI'Y, molsergey@rambler.ru.
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MosnowwHukos C.B. CpeaHeaeBOHCKMUE KOKKOCTEUAHbIE NaHLMpHbIE Pbibbl BopoHexckor obnacty...

MIDDLE DEVONIAN COCCOSTEID PLACODERMS FROM
THE VORONEZH REGION (GIVETIAN OF THE PAVLOVSK QUARRY)
BY MATERIALS IN THE COLLECTION OF EARTH SCIENCE MUSEUM

S.V. Moloshnikov, PhD

Lomonosov Moscow State University (Earth Science Museum )

Remains of coccosteid placoderm fishes (Placodermi: Euarthrodira: Coccosteidae) from
the Ardatovka Beds (Givetian, Middle Devonian) of the Pavlovsk Quarry, Voronezh Region
(the territory of the Central Devonian field) are briefly described. This material is currently
stored at the Earth Science Museum of Moscow State University. Only disparate data on
coccosteids and their close relatives (determinations at a level of high taxa), known from this
territory, appeared in the literature to date. Bones and their fragments of the trunk armour
are mainly presented in the collection. Only one fragment of the nuchal (occipital) bone of
the head armour is exhibited. The coccosteid bones from Middle Devonian of the Pavlovsk
Quarry are morphologically closer to plates of L. grandis (Gross), known from the Givetian of
the Main Devonian field; but there are some differences, such as a ventral sensory groove on
the anterior medio-ventral bone, a slightly developed posterior lateral corner of the posterior
ventro-lateral and others. These remains are preliminary identified as Livosteus aff. L. grandis
(Gross). These new materials supplement the data on the morphology and distribution of
coccosteids from the East European platform.

Keywords: palaeontology, palaeoichthyology, placoderm fishes, euarthrodires, Middle
Devonian, Givetian, East-European platform, Central Devonian field, European Russia.

For citation: Moloshnikov, S.V., «Middle Devonian coccosteid placoderms from the
Voronezh region (Givetian of the Pavlovsk quarry) by materials in the collection of Earth
Science Museumy», Zhizn Zemli [Life of the Earth] 44, no 3, 334-342 (2022) (in Russ.,
abstract in Engl.). https://doi.org???

Beeoenue. Koxkocrensi (Placodermi: Euarthrodira: Coccosteidae) — rpyrmmna naHuypHbIx
PBIO, IIMPOKO PACIIPOCTPAHEHHBIX B PaHHEM-TI03HEM AeBoHe [5, 6, 11, 13-17 u mp.] (puc. 1).
Ha teppuropun LlentpansHoro geBorckoro mons (LlenTpanbhast Poccst) ocTaTky 91X pbib
BCTPEYAIOTCs KpaliHe penko. /1o HacTOAIIero BpeMeH! B IUTepaType MOABIAINCh TONbKO
paspO3HeHHbIe JaHHbIE 110 KOKKOCTeNAaM 11 OTU3KO POLCTBEHHBIM UM (hopMaMm (OIpefieeH st
Ha ypOBHe KPYITHBIX TAKCOHOB), 0OHAPY>XEHHBIM Ha TeppuTopun L[eHTpanbHOro JeBOHCKOTO
nons [1, 7,9 u ip.].

B Mysee semnesenenna MI'Y B HacToALee BpeMsA XPAHUTCA KOJUIEKIMA OCTaTKOB ITaH-
LVIPHBIX pbIO, cObpaHHbIX B 2008 r. aBTOpoM coBMecTHO ¢ A.A. Kantoknusim (MII99 PAH)
B [TaBosckoM (IllkypraToBckoM) Kapbepe B BopoHexckoit o6mactu. ITOT Kapbep pacIono-
skeH B 10-12 kM 1oro-BocTouHee . [TaB1oBck Ha neBoM bepery p. ['aBpuo, mpuroka p. JJoH.
Ow HaxopuTcs Ha nepudepuu Manoit rpsapsl rpaHoceHnToB [IIKyp/IaToBCKOTO PyIHOTO

Puic. 1. PeKOHCTPYKIMS KOKKOCTEN/IHOI aHIMPHOI pbi6bl Coccosteus cuspidatus Miller ex Agas-
siz, coky, o [15].

Fig. 1. Reconstruction of the coccosteid placoderm fish Coccosteus cuspidatus Miller ex Agassiz,
lateral view, based on data from Ref. [15].
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IOJIs1, IPMHAJIEXKAIlell K YHUKATbHBIM HaMATHIKaM npupopsl [10]. Ocratky nxtiodayHsl
ObL/IM BCTPEYEHBI B CeBepO-3aMafHOI YacTy Kapbepa B IIeCYaHO-I/IMHIICTBIX OTIOXXEHNUAX
apAaTOBCKOTO FOPM3OHTa (PKMBET, CPeXHMIT feBOH). [JleBOHCKas TOMIA B 9TOM MeCTOHA-
XOXKIEHUY MMeeT CTIOXKHOe cTpoeHue. E€ cTpaturpaduyueckoe pacusieHeHue 1 MOT0XeHue
KOCTEHOCHBIX C/IOEB B HACTOsALIE paboTe NPMHMMAIOTCA cornacHo fanHbIM M.I'. PackatoBoit
[10], a Taxxe A.O. ViBanosa [2].

YacTp konnexkunn Myses semnesefienna MI'Y, oTHocAIelica K JYHKIEOCTEUHBIM
naHiypHbIM peibam (Euarthrodira: Dunkleosteidae), 6s11a panee onycana aBTopom [4].
B c6opax Tak)Ke IPUCYTCTBYIOT KOCTU U UX PparMeHThl KPYITHOM KOKKOCTEUTHO MTaH-
LIMPHOJL pBIObL, OTHECEHHOI K poxy Livosteus Obrucheva. Bupbl aT0oro popa oTmm4aoTcs ot
APYIUX KOKKOCTEeW ] KPYIHBIMM pasMepaMi, MaCCUBHBIMM KOCTAMM IIAHLIMPS, HAPY>KHAA
[IOBEPXHOCTb KOTOPBIX IIOKPBITA KPYIIHBIMI OYTOpKaMIL.

Pog Livosteus Boigenen O.I1. O6pydeBoit [6] B 1962 r. Ha ocHoBanuu Bupa Coccosteus
grandis Gross, onycanHoro B. I'poccom [12] B 1933 1. 3 6ypTHMEKCKIUX OTIOKEHMI (Cpef-
HUI ieBOH, xuBeT) [Ipubantuxu. B 1996 r. B cocTaBe 3TOr0 poja ObIT yCTAaHOBJIEH e111é
onvH BUp L. sinensis Wang [16], efyiHUYHbIE OCTATKM KOTOPOTO IPOVCXOISAT U3 BEPXHEIM-
CKUX oT7IOXeHmi (HyokHmit feBoH) Kurtas [17]. B 6ypTanexckom ropusonte IIpnbantukn
9.10. Mapxk-Kypux [13] Takxe ykasbiBana Ha Ipucyrctue Livosteus? sp. B oTmoskeHusax
apAaTOBCKOTo ropusoHTa Boponesxckoit o6mactu (ITaBmoscknmit kapbep) A.O. VIBaHOBBIM
[2] B 2009 r. 61111 OTIpeneneHnl ocTaTKy Livosteus sp. nov. OfHaKo, HECMOTPS Ha TO, YTO
IIPOIIIO ZOBOJIBHO MHOTO BPeMEHH, ONMCAHME 9TOTO BIAA TaK U He OBUIO ONMyOIMKOBAHO,
€ro OCTATKM HUTZe He ObUIM M300parkeHbl, IOITOMY OCTAETCS HEIIOHATHBIM, CUMUTAET /1N
B HaCTOslee BpeMs 3TOT aBTOP, 4TO B [TaBTOBCKOM Kapbepe [elICTBUTEIbHO BCTPeUeH
HOBBIN BUf pofa Livosteus.

9.10. Mapxk-Kypuk [13] ykasana Ha T0, 4T0 pox Watsonosteus Miles et Westoll mo-
>KeT OBITh MIAJIINM CHOHMMOM poga Livosteus Obrucheva. OfHako y TMIIOBOTO Bupa
Watsonosteus fletti (Watson) nmoprnasHudHas BeTBb suborbitale 6omee nnnHHas u yskas
[14], uem TakoBas y L. grandis u L. sinensis. Y npeacTaBUTesNell STUX POJOB TaKXKe UMEIOTCA
U [pyryie OTINYNA B CTPOSHUM AHIIPS U IPOXOXKAEHMY 60PO3J, CEIICMOCEHCOPHOI CH-
CTeMBI 110 €T0 HAapY>KHOJT IOBEPXHOCTH, I03TOMY B HacTosALLeil paboTe por, Watsonosteus
paccMaTpuBaeTcs B Ka4eCTBe CaMOCTOSITeNIbHOTO TAKCOHA.

Llenpio cTaThy ABMAETCS IpeBapUTEIbHOE OIIpefie/ieHNe I OIICAHVe MATePHUAIOB IO
JKMBETCKUM KOKKocTengaM 13 [TaBmoBckoro kapbepa Boponesxckoit obnactu. VsyyeHHble
o6pasubl xpaHATcA B Mysee semnebefienus MI'Y um. M.B. JlomoHOCOBa, 4acTb KOIEKIUN
Ne 134,

Mamepuan u 06cysxnoerue. VIsydaeMble MCKOIIaeMble OCTATKM IPUHAJIEXAT KOKKO-
CTEMHBIM pbIbaMm, IMHA ITaHLMPS KOTOPBIX MOTI/Ia JOCTUTaTh 50-60 M, HO, BO3SMOJXHO,
M HeCcKobKo 6osbite. OHM MMEIOT KOKKOCTEMAHBI 00/MMK (puc. 2-5) u B 1ienoM Hanbonee
cxoxu ¢ octatkamu L. grandis (Gross) u3 )XMBeTCKMX OT/IOXeHMi (cpefHuit feBoH) [maBHOTO
[LeBOHCKOTO 10/ [6, 8], T03TOMY B HacTOsALIell paboTe MpefBapUTe/IbHO OIPEe/IAI0TCS
kak L. aft. L. grandis (Gross).

Vimeronyecst MaTepuabl IPeACTABIEHbl B OCHOBHOM KOCTSMU U UX parMeHTaMu
U3 TYIOBUINHOTO MaHups. Cpeny HUX MOXKHO UAeHTUPUIMPOBATh epegHue (anterior
dorso-lateralia, puc. 3) u sagHi010 (posterior dorso-laterale, puc. 4 a) cuuHHO-60KOBBbIE,
nepenHue (anterior medio-ventralia, puc. 5 a-¢) u 3aguue (posterior medio-ventralia, puc. 5
0) cpefHeOPIOLIHbIe, a TAKXKe 3aJHIOI BEHTPATIbHO-TaTePanbHYyIo (posterior ventro-laterale,
puc. 4 6) kocTu. B Ko/mmeKuy npefcTaBIeHbl HEKOTOPbIe KOCTU 0cobeil pasHOrO BO3PacTa,
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Puc. 2. ®parment 3atbiiounoit kocru (nuchale) Livosteus aff. L. grandis (Gross), ax3. M3 MI'Y
Ne 134/8, cHapyxu (a); IpefIoaaraeMas PeKOHCTPYKLMs 3TOI KOCTH, CHapyxu (6) u usHyTpn (8).
CpenHuit 1eBOH, SKUBET, apJATOBCKMIT Topu3oHT [[aBIoOBCKOTO Kapbepa, Boponexckas obmacts. Yc-
JIOBHBIE 0003HAYEHMS CM. B TEKCTE.

Fig. 2. A fragment of the occipital bone (nuchale) of Livosteus aff. L. grandis (Gross), specimen
no. 134/8 from the collection of the Earth Science Museum at MSU, external view (a); a tentative re-
construction of this bone, external (6) and internal (8) views. Middle Devonian, Givetian, Ardatovka
Regional Stage of the Pavlovsk Quarry, Voronezh Region. See text for abbreviations.

Puc. 3. Ilepennne cnmHHO-60KOBBIe KocTn (anterior dorso-lateralia) Livosteus aff. L. grandis
(Gross): a - mpasas, 9k3. M3 MI'Y Ne 134/9, cuapy»xu; 6 — IpenonaraeMast peKOHCTPYKIS 9TOTO 9K3.
CHapyXu; 6 — nieBas, 9k3. M3 MI'Y Ne 134/10, cnapy»xu. CpenHuii eBOH, )KUBET, apAATOBCKWII TOpH-
30HT [TaBIOBCKOrO Kapbepa, BopoHexxckas 06/macTb. Y CIoBHbIe 0003HAYEHMA CM. B TEKCTE.

Fig. 3. Anterior dorso-lateral bones (anterior dorso-lateralia) of Livosteus aff. L. grandis (Gross):
a - right-hand, specimen no. 134//9 from the collection of the Earth Science Museum at MSU, external
view; 6 — a tentative reconstruction of this specimen, external view; 6 — left-hand, specimen no. 134/10
from the collection of the Earth Science Museum at MSU, external view. Middle Devonian, Givetian,
Ardatovka Regional Stage of the Pavlovsk Quarry, Voronezh Region. See text for abbreviations.
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Puc. 4. Livosteus aft. L. grandis (Gross): a — npaBas 3afHssg COMHHO-00KOBast KOCTb (posterior
dorso-laterale), sx3. M3 MI'Y Ne 134/11, cHapy»xu; 6 — ipaBast 3a[jHss BeTpa/IbHO-/IaTepabHasg KOCTb
(posterior ventro-laterale), sx3. M3 MI'Y Ne 134/12, cuapyxu. CpegHuii IeBOH, >KUBET, apAaTOBCKIIT
ropusoHT [TaBIOBCKOTO Kapbepa, BopoHexxckast 06/1acTb. Y cloBHbIe 0603HAYEHNS CM. B TEKCTE.

Fig. 4. Livosteus aff. L. grandis (Gross): a — the right posterior dorso-lateral bone (posterior dorso-
laterale), specimen no. 134/11 from the collection of the Earth Science Museum at MSU, external
view; 6 — the right posterior ventro-lateral bone (posterior ventro-laterale), specimen no. 134/12
from the collection of the Earth Science Museum at MSU, external view. Middle Devonian, Givetian,
Ardatovka Regional Stage of the Pavlovsk Quarry, Voronezh Region. See text for abbreviations.

HaIpuMep, IepefHIe CpefHeOPIOIIHbIe MMEIOT AINHY oT 5 1o 10-11 cM, 3agHMe cpepHe-
OpromHble — 0T 4,5 5o 8-8,5 cM. OHAKO 13-3a MX IUIOXOJ COXPaHHOCTY ¥ PparMeHTapHOCTHI
OIIPENE/NNTD IIOTI0XKEHNE B TY/IOBUIITHOM IIAHIVIPE 9aCTN 3K3EMIUIAPOB HE IIPEACTABIIACTCA
BO3MOJXHBIM. KPOMC BBIMIETIEPEIVICIEHHOTO MaTepyasia B KOJUIEKOUN VIMEETCS OTNH (bpar—
MeHT 3aTbU104HOM KocTu (nuchale). 9Ta KOocTh cBojfyaTas B 3aJHell YaCTy, HECET XOPOILIO
Pas3BUTBLI 3a/JHUIT CPeJUHHBI OTPOCTOK (pIcC. 2: pr.nm) u, MO-BUANMOMY, MOIJIA JOCTUTATD
B MpuHy 70 11-12 cm. IIpefnonoXnTs ANMHY U XapaKTep CTPOEHNA MepefHell YacTn
KOCTH II0 9TOMY 9K3eMIULAPY HeBO3MOXXHO, I09TOMY B HacToOAILell paboTe puBefieHa eé
PEeKOHCTPYKUMA yCIoBHO (puc. 2 6, 6). Ha BHyTpeHHell OBePXHOCTH 3aTBUIOYHON KOCTH
OKIVIINMTANbHBIe AMKM (pUC. 2 6: Op) HaIlpaB/IeHbI KOco Brepén. [Tonepednoe 3aTbl/IOYHOE
pebpo HeBBICOKOE, CITa)KeHHOE; [T03a/)l HETO PasBUT 3aJHIIT Me[iVanbHblil rpebeHs (puc. 2 6:
cr.tv u cr.m). Hapy>kHas HOBepXHOCTb BCeX KOCTel B KOJUIEKI[UY IOKPBITA YIUIOIEHHBIMU
KPYIHBIMI 6yTOpKaMit 10 2—3 MM B iMaMeTpe, PacIioJIO>KeHHBIMI B OCHOBHOM 6€CIIOPsL0Y-
HO, HO Ha HEKOTOPBIX YyIACTKAX IIOBEPXHOCTU 6YFOPKI/I MOTYT pacIIOoIaraTbCAa HeOOIbIIMU
TIapayIeTIbHbIMI PALAMMN.

B c6opax nmpucyTCTBYIOT IIEpefHIEe CIIMHHO-O0KOBbIE KOCTH (pIc. 3), KOTOpbIe He ObIin
JIO CUX IIOp IIOTTHOCTBIO OIMCAHBI y IpeficTaBuTeNneil poga Livosteus. B xomnexnym O.I1. O6-
pydeBoii [8] mMeercs b HeOONbIION PparMeHT 3TOM KOCTH, OTHeCEHHBII K L. grandis
ycnoBHo. Ilepepune cimHHO-60K0BbIe IIacTuHKY L. aff. L. grandis w3 I1aBnoBckoro kapbepa
MIMPOKYe, IMpPUHA HanOOoIbLIel 13 HUX JocTurana 12 cM wim 6osee 1, HO-BUANMOMY, IMeTIa
TaKylo xe JmMHY. Anterior dorso-lateralia nmeror «Z»-06pasHyo Wy BOITHUCTYIO GpopMy
IIBa ¢ epefHeli 60KoBOI KocThio (anterior laterale). Ha ux Hapy)XHOT IOBEPXHOCTI XO-
poro passuTsl 60po3abl Karana 6okosoit muany (Ic) n xocas tymosuigHas (dc), koTopsie
o6pasyrot yron B 60-70°. Ha ogHOM 9K3eMIuIsipe 9Ty 60po3/bl IiepecekaoTcs (puc. 3 6), Ha
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Puc. 5. Cpegnebpromnste Koctu Livosteus aff. L. grandis (Gross): a — mepegusis, 9x3. M3 MI'Y
Ne 134/13, cHapy»u; 6 — IpefinonaraeMas peKOHCTPYKIIVIA 9TOJ KOCTH; 6, 2 — GParMeHT IepejiHei, 3a-
IHAA 4acTh, 9K3. M3 MI'Y Ne 134/14, cuapysxu (6) u usHytpu (e); 0 — 3afHss, 9x3. M3 MI'Y Ne 134/15,
cHapy»xu. CpefHuit IeBOH, KIBET, apAaTOBCKIII TOpU30HT I1aBloBcKoro Kapbepa, Boponexxckas 06-
JIaCTb. Y CJIOBHbIE 0003HAYEHMSI CM. B TEKCTe.

Fig. 5. Medio-ventral bones of Livosteus aff. L. grandis (Gross): a — anterior, specimen no. 134/13from
the collection of the Earth Science Museum at MSU, external view; 6 — a tentative reconstruction of this
bone; 6, 2 - fragments of the anterior and posterior part, specimen no. 134/14from the collection of the
Earth Science Museum at MSU, external (8) and internal (¢) views; 0 — posterior, no. 134/15 specimen
from the collection of the Earth Science Museum at MSU, external view. Middle Devonian, Givetian,
Ardatovka Regional Stage of the Pavlovsk Quarry, Voronezh Region. See text for abbreviations.

IPYrOM HeT, TaK KaK Kocas TyJIoBUIIHasA HuA (dc) 3akaH4MBaeTcsA, He JOXOAA 10 60po3bl
KaHa1a 60KoBoI HNNK (puc. 3 a, 6). Kocas TynoBuigHas mnHns Ha ak3emiuisapax L. aff.
L. grandis pacriono)xeHa B IlepefiHell 4acTy KOCTY, OJIVDKe K IlepefHeMy Kpalo. DTO OT/IMdaeT
U3y4eHHBIe KOCTH OT IlepeHUX CIMHHO-60K0BbIX KocTeit W. fletti, Ha KOTOPBIX YKa3aHHAsI
60po3/1a IPOXOINT B 3aJHEN YaCTI KOCTEN, Tfie TIepeceKaeTcs ¢ 60po3/oit KaHama 60KOBOIT
nuHun [ 14, text-fig. 8 a, b]. Y W. fletti kocas TynoBuigHast 60po3ia MepexosuT ¢ mepeHei
CIIHHO-O0KOBOIT KOCTH HA 33/fHION0 CIMHHO-60K0BYI0. Cyfisi Xe 110 XapaKTepy PacIoI0XKeHs
9TOIT 60PO3/bI Ha TIepeHNX CIMHHO-00KOBBIX KOCTsX 13 [laBnoBckoro kapbepa (puc. 3),
OHa, BeposTHee BCero, Iepexonut ¢ anterior dorso-laterale ma medio-dorsale.
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[Tpu 6071bIION CXOXKECTHU ¢ MaTepuanaMu 1o npubanrtuiickomy L. Grandis, kocTn u3
apJaTOBCKMX OTN0XeHuIi ITaBmoBckoro kapbepa MMEIOT PAZ OTIMYMIL B CBOEM CTPOEHUM.
Hanpumep, nnas ¢popma 3ajjHeit 4acTy IpaBoii 3ajiHell BEeHTPAIbHO-TaTepalTbHON KOCTU
U eé CI/Ia)KeHHBIN 3afHe60K0BOIT yron (puc. 4 6), IpUCYTCTBME BEHTPANIbHOM 60PO3IbI Ha
nepefiHell cpegHeOPIONIHOI KocTH (puc. 5 a, 6: vc) u ap. Bcé aTo He mo3BoIAET OTHECTH MX
K BUAy L. grandis omHO3HAYHO.

Bup L. sinensis omycaH 10 eHCTBEHHBIM IIOfI/IA3HIYHON, 3aHel IIOATTTa3HUYHO 1 Cy6-
MaprUHa/IbHOI KOCTAM B COWIeHeHNN [16], T03TOMY CpaBHUTD €TI0 C MaBIOBCKMM JIMBOCTEY-
COM, MaTepuajl 0 KOTOPOMY IIP€JiCTaB/IEH B KOJIEKLY B OCHOBHOM KOCTAMM TY/IOBUIITHOTO
HaHIMPs, odeHb cnoxHo. OpHako L. aff. L. grandis ornmudaercs ot L. sinensis OTHOCUTENBHO
6oree KpyIHBIMU 6yrOpKaMy Hapy>KHOI MOBEPXHOCTHU KOCTeIL.

3axmouenue. HoBble MaTepuasl, COOpaHHbIE B CPefIHEIEBOHCKUX OTIOXKeHNAX [TaB-
JIOBCKOTO Kapbepa, JOIOHAIT MMEIOIINecs JaHHbIe 10 MOP(OJIOTUI ¥ PACIPOCTPAHEHNIO
JIeBOHCKMX KOKKocTens Bocrouno-Esponerickoit mmatdopmbr. Ocratku Livosteus 13 apfiaTos-
CKMX OTNI0>KeHuiT [TaBIoBcKOro Kapbepa onpefie/IeHbl B HACTOSIIEN paboTe MpefBapuTeIbHO
B OTKPBITOJ HOMEHK/IaType; HO, BO3MOXXHO, OHY IIPMHA/I/IeKAaT HOBOMY BTy 9TOTO POJia, Ha
4ro paHee ykasan A.O. VIBanos [2]. [Ina ompefieieHns 5TOr0 HEOOXOMMO Ja/lbHelIIee U3y-
YeHle MaTepuasoB U3 Kapbepa I IPYTMX MECTOHAX0X/jeHil Ha Tepputopun LlenTpanbpHOro
JIEBOHCKOTO II0JIA.

JleTanbHOE CpaBHEHME U M3Y4YeHe IPEICTaBUTENElN KOKKOCTEN, B YaCTHOCTH, POIOB Livosteus
u Watsonosteus, Taxoke Kak 1 pesusus ceMerictsa Coccosteidae Traquair, JO/DKHBI CTaThb IIpeMe-
TOM GY/YIINX UCCTIeIOBaHMIL. DTO O3BOIUT YCTAHOBUTD BUIOBOII cOCTaB pofia Livosteuss, a Takxe
OIIpeeNINTDb CUCTEMATIYECKOE TIOI0XKEHE HEKOTOPBIX BUIOB KOKKOCTens, Hanpumep, Coccosteus
markae Obrucheva, oraecénnoro 3.10. Mapxk-Kypuxk k popy Dickosteus Miles et Westoll co 3Hakom
Borpoca [13]. CornacHo AMarHosy, sToT pofi 00beiMHseT KPYITHBIX KOKKOCTeN/, J/IVHA TOTIOBHOTO
HAHIVPs KOTOPBIX IIPeBbIITaeT 10 CM 1 MMEIOIIVX YANTNHEHHYIO 3aThIOYHYI0 KOCTD [14]. ¥V pri6
Bupa C. markae ronoBHOI MaHIMPD MeHbIe 10 ¢M, @ 3aThUTOYHAs KOCTh KOPOTKas U IIMpPOKas [6],
uMeet GopMY, XapaKTepHyIo Ans npepcraputeneit poga Coccosteus Agassiz, a He Dickosteus Miles et
Westoll, mosTomy crcTemartiraeckoe mosoxxeHe Bupia markae tTpedyer yrouHeHus. Marepuaibl u3
xuBera [laBmoBckoro kapbepa, xpanamuecs B Mysee semnesefieHusa MI'Y, TO/KHbI yINTBIBATbCA
Py IPOBEIeHNY peBU3IH KOKKocTeny Boctouno-Epomneiickoit miaTgopMel.

MecToHaxoX[eHle B apJJaTOBCKMX OTI0XKeHNUAX I1aBoBCKOro Kapbepa OTIM4YaeTcs oT
IPYTUX OTHOBO3PACTHBIX MECTOHAXOX/IeHMiT L]eHTpanbHOro JeBOHCKOrO IO/ acColMaLeit
KPYIHBIX aHIMPHBIX 16 (Livosteus, Eastmanosteus, Holonema), ocraTku KOTOpbIX peo6ia-
IaoT B uxTHoKoMintekce. Tak, B MuxaiimoBckoM Kapbepe Kypckoit 061acTyt cpein OCTaTKOB
apIaTOBCKOTO MXTMOKOMIUIEKCA 3HAYMTEIbHO NpeobiajaloT Koctyu Tonbko Holonema cf.
H. radiatum Obruchev (mpumepro 90% Bcero KOCTHOTO MaTepuara), a IpUCyTCTBIe Livosteus,
[I0-BUJVIMOMY, He 3a(UKCHpPOBaHo [3].

braromapHOCTM U MCTOYHUKM PMHAHCUpPOBaHUA. PaboTa BHIIIONIHEHA B paM-
Kax rocsaganua Myses semnesefiennsa MI'Y umenn M.B. JlomoHOCOBa, Hay4HbIE TEMbI
NeNe AAAA-A16-116042010088-5, AAAA-A16-116042710030-7.
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AHANHKAHCKOE BOCCTAHHE 1898 r.
IO MATEPHAAAM ®@OTOAPXHBA MY3EA
3EMAEBEJAEHUA MI'Y

10.U. Makcumos, A.b. Mam6erosa*

Cmamus npodomicaem ceputo nyonuKkayuti, pacckazvléarousux o pe3yivmamax
usyuenus pomoxonnexyuu, coopannoii JI.H. Anyuunovim 8 konue XIX - nauane XX 6s.
u xpauaweiicsa 6 Hacmosuee spems 6 Mysee semnesedernus MI'Y. B uacmHocmu oHa
codepacum Heckonvko decsimkos chumkos C.A. Menuk-Capkucana (1866- nocne 1913),
cOenannvix um Ha pybexce XIX-XX s6. 6 Pepearckoii o6nacmu. Ha ocrose amux gpomo-
epadutl, UCMopU1ecKUX TUMepamypHuIxX U COBPEMEHHBIX HAYUHBIX NYOTUKAUUT AHANU-
3UPYIOMCT NPUHUHDBL, X00 U nocredcmeus Anouxnarckoeo soccmanus 1898 e., a maxaice
6uoepagus ezo nudepa — smumens cena Mun-Trobe Mapeunarnckoeo yesoa Pepearckoil
obnacmu, nocnedosamens cypusma Jyxuu Mwana (1856-1898). IIpusodsmces cmamu-
cmuyeckue 0anHble 0 NOZUOUIUX U PAHEHbIX KAK ¢ POccUuiickoti cmopoHol (condampt 20-20
TypKrecmarncko2o nuHetiHo-Ka0po6020 6AMANLOHA), MAK U CO CHLOPOHLL MAMEHHUKOS,
a makie 0 Mepax HAKA3AHUA, NPUMEHEHHDIX K 60ccmasuium. COenanbl 6b1600bL 0 HeOAb-
HOBUOHOTI NOZIUMUKe UHOPUPOBAHUS UCTIAMA CO CHIOPOHYL POCCUTICKUX YUHOBHUKOB, 4O
cmano 00Ho u3 npuuur 6occmanus. Iloxasano necamusnoe énusuue Jykuu Muiana na
HACMPOEHUS MECIIH020 HACENEHUS: NPe0B00UMeNb MAMENCHUKOS NYMEM Panvcuduxanyuil
U 100710208 UCKANAT UCHUHHDIE MYCYTbMAHCKUE YEHHOCHIU.

Kntouesvie cnosa: myseesedenue, pomoapxus, II.H. Anyuun, C.A. Menux-Caprucs,
Poccutickas umnepus, Typkecman, Qepeanckas obnacmo, AHouxmaH, soccmarue, Mun-
Tiobe, Hyxuu Vwan, ucnam, cypusm.

Ccoinka ons yumuposeanus: Maxcumos FO. V., Mambemosa A. b. Anduxcarickoe
soccmanue 1898 e. no mamepuanam gomoapxusa Myses semnesedenus MI'Y // XKusmo
3emnu. T. 44, Ne 3. C. 343-353. DOL:

ITocmynuna ...08.2022 / IIpunama k nybnuxayuy ...08.2022

ANDIJAN UPRISING OF 1898. BY MATERIALS FROM THE PHOTO
ARCHIVE OF THE EARTH SCIENCE MUSEUM, MSU

Yu.l. Maksimov!, PhD, A.B. Mambetova®
' Lomonosov Moscow State University (Earth Science Museum),

2 Centre for Additional Education in Dobroe village (Lipetsk Region)

The paper continues our series of publications telling about the results of the study
of the photo collection collected by D.N. Anuchin in the late 19" - early 20" centuries and
currently stored in the Earth Scence Museum of Moscow State University. In particular,
this collection contains several dozen photographs by S.A. Melik-Sarkisyan (1866 - after
1913), taken by him in the Fergana region at the turn of the 19-20" centuries. On the basis
of these photographs, historical literary and modern scientific publications, the causes,
course and consequences of the Andijan uprising of 1898 are analyzed, as well as the
biography of its leader Dukchi Ishan (1856-1898), a resident of the Min-Tube village in
the Margilan district of the Fergana region, a follower of Sufism. Statistical data on the
dead and wounded from both the Russian side (soldiers of the 20" Turkestan line-cadre
battalion) and from the rebels, as well as on the penalties applied to the rebels, are given.
Conclusions are drawn about the short-sighted policy of ignoring Islam on the part of

* Maxcumos IOpwmit Viropesnd — k.3.H., ¢.H.c. Myses semneBenienns MI'Y, deforestation75@mail.ru; Mam6e-
ToBa Anbdust BekOymaToBHa — XyHOKHHUK-TIefaror LleHTpa [OOIHNTeNbHOTO 06pasoBans, ¢. [Jobpoe, JInmerkast
obmacts, agulata@mail.ru.
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Russian officials, which became one of the causes of the uprising. Dukchi Ishan’s negative
influence on the local population mood is shown: the leader of rebels distorted the true
Muslim values through falsifications and forgeries.

Keywords: museology, photo archive, D.N. Anuchin, S.A. Melik-Sarkisyan, Russian
Empire, Turkestan, Fergana region, Andijan, uprising, Min-Tube, Dukchi Ishan, Islam,
Sufism.

For citation: Maksimov, Yu.Il., Mambetova, A.B., «Andijan uprising of 1898. By
materials from the photo archive of the Earth Science Museum, MSU», Zhizn Zemli
[Life of the Earth] 44 (3), 343-353 (2022) (in Russ., abstract in Engl.). https://doi.org???

Beepenne. B poroxomnexkunn, cobpannoit [I.H. AnyunnnsiM B koHIe XIX — Havase
XX BB. 1 HBIHE XpaHsmeiicsa B Mysee semneBefiennss MI'Y, npucyrcrByet psag ¢pororpadumit
@epranckoit 06/1acTu, aBTOPOM KOTOpPbIX siBysiercst Cepreit ABetncoBud Menuk-CapKucsiH

(1866- mocye 1913) - arpoHOM, aBTOP psifa KHUT O MPUPOZE U CETbCKOM XO035ICTBe
Craspononbsa u Typkecrana. YacTb CHUMKOB NOCBAIeHa AHIMKaHy. ITOT TOPOT, OCHOBAH
6oree 2500 et Hasay 1 SBJSIETCS OGHUM U3 [PEBHEMIINX TOPOROB Mypa, ¢ XVI B. BxoguI
B cocTaB KOKaH/ICKOTO XaHCTBa, B/IaJjeHMsA KOTOPOTO PacIo/arajuch Ha TEpPUTOPUAX
cospemenHoro Kasaxcrana, Kuprusun, Tamxnkucrana u Ysbekucrana. B 1876 r. Aupykan
BOIIEN B cocTaB Poccuiickoit uMIepnu 1 ctan ye3gHbM ropogom Pepraxckoit obmactu (puc. 1).
B HacTos1ee BpeMst AHVDKaH sIBJIsIeTCSI 067IaCTHBIM LieHTpoM Pecriy6mmkn Y36eKkucTaH.

®ororpadun n3 Kowtekuuu Myses 3eMIeBeSeHU — APKUIL VJIIIOCTPATUBHBII
MAaTepUasI, II0 KOTOPOMY MOYKHO MHOTO€ PAcCKasaTh 00 MCTOPUIL, KY/IbTYpPe, TPAANULIVISIX TOTO
BpeMeHN, YBUJETh apXUTEKTypy, Tanpuadr mectHoctu. Kanpel, crenannsie C.A. Memuk-
CapKICAHOM, TIPEICTAB/IAIOT He TONBKO XyH0>KeCTBEHHYIO IIeHHOCTD, HO 3TO U YHUKA/IbHbIE
UCTOpMYECKYe JOKYMEHTBL. B JaHHOII cTaThe HaéTcs ONMMCaHMe 3TUX U300 pasKeHMIT, a TaKxKe
IPUBOJATCA Y AHAIM3UPYIOTCA pas/IIHble MHEHNA VM OL€HKYM BOCCTAHVA M €TI0 IIPETOChITIOK
MCCIEJOBATeIel PAasHBIX CTPAH, 30X 1 MOIMTUIECKUX B3I/LIOB, YTOOBI CO3/{aTh OOBEKTUBHYIO
KapTUHY aH[VOKaHCKOM Tparepun. Ilenb cTaTby — TPOAO/KUTH 3HAKOMUTD YMTaTENeN
¢ Matepuanamu poroapxusa Myses semneBefienuss MI'Y 1 TeMy HOBBIMU CBeIeHUAMIA,
KOTOpbIe OTKPBIBAIOT HaM 9Ty GoTorpaduu. Y MHOTUX OOLeM3BeCTHBIX (PaKTOB MOABIIAIOTCS
IOIIOJTHUTEIbHbIE IOAPOOHOCTY, OHY CIY>KaT HEOIIPOBEP>KUMBIM LOKa3aTe/lIbCTBOM,
000CHOBaHHBIM OTBETOM Ha CaMOBOJIbHBIE TOJIKOBAHII.

KoxaHzckoe XaHCTBO BOIIJIO B cOCTaB Poccuiickoil numnepun BMecTe C IpyTuMu
as3naTCKUMM TeppuTopuAMu Bo Bropoii nonosuHe XIX B. Poccuiickoe npucyrcrsue B CpefgHeit
Asy Ha pybesxe XIX-XX BB. mpuHecsio B TypkecTaH 9KOHOMUYECKOE Pa3BUTIE, BHEpEHIE
HayYHO-TEeXHNYECKUX HOBUHOK, CTPOUTEILCTBO 00beKTOB NHPPACTPYKTYpbl. CTPOMINCDH
>KeJIe3Hble JIOPOTM, MOCTBI, XVJIbIle, IPOMBIIUIEHHBIE I 00leCTBeHHbIE 3[JaHy s (ILIKOJIbI,
60/IbHNIIBI, OAHKM U IIPOYMe YIPEXKICHNUA).

Kaxk nymer Adranpnn SpKuHoB, «Mycynomanam noo pycckumu JHunocy cnokolitee,
Hem 100 C60UMU XAHAMU, NPU KOMOPBLX He NPeKPAuanticy 60tiHbl U ycobuypi» [11, c. 128].
C npyroii CTOPOHBI, KaK pa3bACHAIOT aBTOPbI cTathu «[Tammpckue sxcneguuun M.E. VMlonosa
1891-1895 rr.», «Poccutickas e umnepust 06vACHANA C60€ 08UNMeHUe HA 102, HA MePPUMOPUL,
4mo moeda umernosanucv Typkecmanom, senanuem omKpvis MeCHIHbLE PbIHKU O PYCCKUX
MoBapos u Noyuums 00Cyn K MecmHoMy colpuiox [8, c. 229]. DT0 BBI3BIBAIO IIPOTHUBOJIEIICTBIIE
CTOPOHHUMKOB BO3BpaTa K BAACTU U JaJbHENIIEro TeppUTOPUATbHOTO paclINpPeHNA
KokaHn/ickoro XxaHCTBa, KOTOpbIe CO3[laBany U MOAep>KNBalIN peaKIiMOHHOe HaCTpOeHe
Cpefyl MECTHBIX «TY3eMIIEB».
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Puc. 1. Anpiokan Ha Kapre Typkecrana B 1898-1899 rr. (1mo: [6]).
Fig. 1. Andijan on the map of Turkestan in 1898 1899 [6].

SIpkuM mposiBIeHNeM OJOOHOTO IPOTUBOCTOSHIISL CTAIN KpoBaBble cobbiTust 1898 r.
B AHmkaHe. B 26-M HoMepe xypHana «HuBa» 3a 1898 r b. Tarees mumer: «18-20 mas,
nepeo camvim pacceemom, co cmoporul cenenus Jou-Kuwnaxa, npunezarouiezo cadamu
K npasomy nawney nazeps, waiika my3emuy,es, 6osee muvicA4U Hes106€K, NOOKPANIACH 6 NONHOU
muiune x sazepio...» gBYX pot 20-ro TypKeCcTaHCKOTO TMHENHO-KapOBOro 6atarboHa

[9, c. 514]. XoTs BrmacTy 6BUIM OCBETOMIICHBI O TOTOBAIIEMCS MATEXe — IepebesKInKn
TOK/IA/IbIBA/IN O HA/IBUTAIOLIEMCA BBICTYIUIEHWUM CHJI, STOMY He ObI/IO YielIeHO JO/DKHOTO
BHMMaHMA. HecMOTps1 Ha HEOHOKPATHbIE BOCCTaHM A, MMEBIINE MECTO M /IO aH/VKAaHCKMX
COOBITHIL, POCCUTICKAsE CTOPOHA He IIPeIIPYHUMAIA PEIPECCUBHBIX Ie/ICTBUII B OTHOIIEHNN
6ynroBukoB. Hanpumep, B 1872 r. Ha peke Kapacy 6/m3 TauikeHTa B pe3y/ibTaTe BOTHEHUIA
6bITa coXXKeHa cTaHIuA 1 yout oduriep; B 1892 r. Bo BpeMs TaK Ha3bIBAEMOT'O «XOJIEPHOTO
6yHTa» B TalkeHTe ObUIM yIMHEHBI 6€CIIOPANKY, B pe3y/lIbTaTe pasroHa KOTOPHIX ObIIN
yOMTBI HeCKOTbKO HamafiaBIIuX. B crarbe «K McTopum AHAMKaHCKOTO MyCYyTbMaHCKOTO
ABIDKeHMA 1898 r.» 610 OTMedeHO: «Bcs MMIepcKast MoMUTIKa BO BTOpoii monosyHe XIX B.
IIpecyiefioBaa LefIb €ro «3aMUPEHMN», «IIPUPOTHEHNA» M JEMOHCTPALMY «LIMBUIN3ATOPCKOI
muceyn Poccum»» [5, ¢. 268]. M.C. BpexkHeBa 0TMedaeT, YTO «OTCYTCTBIUE YETKON PeUTIO3HOI
HOZIMTUKY U TTaHa pycudukarym TypkecTaHa IPUBEN K TOMY, UTO JIeICTBMA PYCCKON BIACTU
ObUIV IMITY/IbCUBHBIMM Vi IIPOTUBOPEYMBEIMID [3, . 221].

Jyxum Vnran - npegBoguTeNnb BOCCTaHMA. becueioBeyHOe HanajieHye Ha CONAAT

opraHmsoBa cyuiicknii miep (cy$pusM — ackeT4ecKU-MIUCTIYeCKOe HallpaBjIeHNe B C/IaMe,
OJTHO U3 OCHOBHBIX HaIIpaB/IeHNUII B K/TACCHIECKOIT MyCylIbMaHCKoI ¢pmmocodm) Myxammer
Ay Xamud Cabpip Comy Orvibl, 607ee usBecTHbI Tof, uMeHeM Jykun Vran. Viman — «amo
nouémmuuiii mumyn 0yxoeHuix nudepos 6 Cpedneii Asuu» [6, c. 46]. VIraHbl CTOAT BO TIaBe
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6patcTB cydues, ABNAACh TaKXXe MPEeACTaBUTEAMHU IIOYTEHHOTO PoJia, Gepylero Hadaao
ot ITpopoka MyxaMMme[ja, ¥ OKa3bIBalOT IIOKPOBUTENBCTBO 11 HACTABHMYECTBO HaJl CBOMMM
BEPHBIMM TIOCTIEJOBATEIAMI-MIOPIUJAMIA.

KeM >xe OH ObII, CTpaHHBIN 1 3aralouHbIl [IyK4M, KOTOPBI 06/1a/ia BIacTbi0 HaJ
JIOIbMU ¥ OKa3bIBaJl BIMSHIE Ha CTOJb PasHbIe 10 yOeXXIeHUAM HapopiHble Macchl? Hanbomnee
HPaBUBYIO ¥ HOPOOHYI0 610Tpad 0 9TOTO eATeNA MOKHO HAllTV B KHITE JTUTepaTopa
Hauana XX Beka Bacunusa IlerpoBuya CanbkoBa «AHAVM>KaAHCKOe BoccTaHue B 1898 r.»,
HamucaHHolt B 1901 1., 6yKBa/IbHO 110 C/1efiaM COOBITHIL.

Mapanu, kak 3Banu MyxaMmefa B IeTCTBE, ObIT «CblHOM camozo 6edHozo capma» (7,

c. 9], a Ha3BaHue CceJleHNUs, Tfie OH POAMICA B 1856 I., B TOYHOCTY HEU3BECTHO — CEMbs
He pa3 Iepeesykaja ¢ MeCTa Ha MeCTO B IIOMCKax ny4qiuent gonn. Jlo ero 10 et cembs >xmuma
B ceneHny YnmMéH, a mosxe mepebpanach B Mun-Twobe. Orery Cobup (Cabeip) sannmancs
U3TOTOBJICH)EM BepeTéH, MacTepII KOIbIOeIN, I09TOMY er0 Ha3bIB/IM II0 POy peMecyia —
«JJykdi». 9TO IpO3BUIIe TT03)Ke MepelnTo 1 K Maganm, CkpOMHOMY TMXOMY I0HOIIE, KOTOPBIN
CHavajla TPYAWICA Ha IONpHIe OTIIA, a 3aTeM, PaHO CTaB CUPOTOIL, BMecTe ¢ 6paToM
HaHS/ICSI MapAUKOpOM (T.e. pabOTHNKOM) K 6OTATOMY COCefy, BIMUSATEIbHOMY IIENXy
Haxmo6angmita-Mymxapunita Vimany Cynranxany Typa. 3gecb Maganu nposBUI cTapaHiue,

TPyROII0OMe U TOKOPHOCTD — BBIITOJIHAI TI0ObIe TOPYUeHNM A, Jaxke IIPOCBUI Kak «JlyBar-

yCTa» — MacTep JeNNUTh IJIMHOOUTHBIE 3a60pbI-AyBanbl. «Kpemnko momo6ms ero Xo3smH 3a
ero 6e30roBOPOYHYIO YCEPAHYIO CTYXO0Y, 32 €r0 CKPBITHOCTD U TUXOCTb B XapakTepe, 3a

HaCTOVYMBOCTD, CAEPXKAaHHOCTDb B C/IOBAaX U 3a JTIOOOBDb K «HaMa3y» (MO/IUTBaM) — Ha KOUX

Bcerza 6piBan Maganu» [7, c. 11] — muier B.I1. Canpkos. IToce cMepTy M06MMOTo yuuTens
B 1883 wau 1884 r. [lykum cras, 110 HaOTIOAEHNAM POACTBEHHIKOB, elfé 601ee HAO0>KHBIM
Y MOJTYa/IBO-COCPeOTOYeHHBIM. TOT (paKT, 4TO OH CAMOBOJILHO IIEPe3aXOPOHNII TE/I0
YCOIIIIero mieiixa, TOBOPUT O €T0 U3BPaIIEHHOM ITOHMMAHNY OCHOB MC/IaMa, IPOABIEHNUN
SI3bIYECKUX HAKTOHHOCTeJ. 3BaHNe MITaHa ObIIO CAMOBOJIBHO IIPUCBOEHO JyKum mmocye

CMepTH ero HacTaBHMKa — mrelixa Hakmbanguita-Mymkagupita Vinana Cynranxana Typa,
XOTsI MHOTH€ TyXOBHBIE JINJIePbl, a TAKXKe ChIH IIeliXa BbICKa3bIBa/Ili COMHEHME B OMHHOCTH

3BaHVA MIIaHA 110 IPNYNHE HM3KOTO IIPONCXOXIEHNA Amn Ca6b1pa, IIPO3BAHHOIO «AVBAaHA» —
<<6Ha)l(eHHbII7[, OHCP)KI/IMIJIIZ» 3a CBO€06paSHI)Ie VI BOZIbHbIE TOJTKOBaHNA MICTTAMCKOTO YI€HNA

(BmocnepctBuy 6510 OOHAPYXKEHO (anbcuUIPOBaHNe CBSAIEHHO KHUTY MYCYy/IbMaH —
Kopana, Kyga 6bUIi BIVICAHBI JOIIOTHEHVS O «3aC/Tyrax» 1 «dypecax» [lykun Viana). Takum
obpasom, nyTém nozora u obmana Amu Cabpip cobpan 60IbLIO KPYT IPUBEP>KEHIIEB,
Ky/ia BXOAWIN U [OC/IefoBaTey cyhusMa, ¥ KOUeBHUKI U3 YMC/Ia KUPTU30B I Ka3axoB; OH
JiaXKe BOBJIEKAJI B CBOE «OCBOOOANTEIBHOE» [IBYDKEHYIE TIPEfICTABIUTEIEN eBPEICKIX OOLINH,
koTopsle B CpefiHert A3uny U3aBHa JlepyKanuch 0COOHIKOM 1 He IIPUCOEAVHINCD HI K KaKUM
3aroBOPaM U IIOTIUTUYECKUM TEYEHISIM.

«[lecssmo nem HAX00ACH 8 yueHUU, Kak HA00 nonazamo, 6y0yujuil Haw Mwan Madanu
NPpUOBPEN NONHYI0 HEHABUCTD U OMEPaULeHUe K PYCCKUM U KO 8cemy pycckomy...» [7, c. 12]
¥ BHYIIJI 3TU MBIC/IM MIOPYAAM, KOTOpbIe ObIIi 6e33aBeTHO IpefaHbl CBOeMY OCIIOANHY.
B cBoém 6oraTom gome B cenennyt MuH-Tro6e Jykun Vimas npuHMMan MHOTOYMCTEHHBIX
«TOCTe» 1 JJOCTUT He TONBKO BBICOT BO BJIACTH, HO 1 00/I1afja/l HeMa/IbIM COCTOSIHIEM,
HPOBOJiS CBOY {HM B IIPa3AHOCTI, YTO HE COOTBETCTBOBA/IO 3asIBJIEHHOMY MM CaMuM 00pasy
orutenpuyka. Cpenu moceruresneit goma Jlykuan 6putu u nocaaHHuky u3 Typrym, npndém
9TO GBIV BBICOKOIIOCTAB/IEHHbIE ITOAaHHbIe. KOHEUHO, Y 3apyOe)XHbIX «KypaTopoB» MinaHa
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OBLIV CBOU TITAaHBI — BHECTV CMYTY B HapOJIHbIE MACChI C LIe/IbI0 OCTTAOUTD POCCUIICKOE BIMAHME
B a3MIaTCKOM PETVIOHE U YCTaHOBMTD 3/1eCh CBOE yIIpaBJIEHME.

YucneHHOCTb apMuy paHATUKOB POCIA. Y>Ke MHOTMe 3HaTHBIE JIFO/IY, CTPEMSACh CBA3ATh
cebs1 cemertHbpIMU y3amu ¢ [Jykun VnraHoMm, oTgaBanu eMy B )K€HbI cBoux 10-12-meTHux
nouepeit. [Tpnaém cam Magamu, cTpaHHBIM 06pasoM co6/Irofias IpaByiIa IIapuaTa UMeTh
He 60JIee YeThIPEX CYNpYT, MOC/Ie TOTO, KaK 00pa3oBbIBAZIOCh Y HETO MATh Mn 6oree SKEH,
JMIITHAM HeMeJJIEHHO JjaBajl PasBoJibl. BHelllHe, Kak OBl 3aHUMasACh 67TaTOTBOPUTETBHOCTDIO
U IPOTIOBEAAMH, OH BMECTE C TeM HacTpauBajl HapoJ, HPOTUB IIPUCYTCTBUA POCCUIICKIX

KOJIOHMA/IbHBIX BJIACTEl!, BHYILAsI MBIC/Ib O HEOOXOAMMOCTH KMXAJIA — «CBSAI[EHHOI BOVIHBI»
IIPOTUB PYCCKUX, PaTys 3a OUYMIIIeHNe MCTaMa.

Tparemmsa 18 mas 1898 roga. Ho B poxosoe yrpo 18 maa 1898 r. (3mech n fanee Bce
[aThI IPUBOAATCS 10 CTAPOMY CTUJIIO) BCE ITOCTY/IATBI MICTUHHOTO MYCY/IbMaHCTBA ObIIN
JKeCTOKO ¥ TTyMJIMBO IIOIIPaHbl, YTO IIOKA3bIBaeT TEMHYIO IPUPOJY U3BPAIIEHHOTO «yIeHN»
Hyxun Virana. Hamactb ¢ opy>K1eM Ha MUPHO CIIAILETO YeTI0BEKA, [ ell€ B IIPepacCBEeTHDIN
9ac, KOTfja C/lefiyeT MOCBSITUTD ce0sl yTpeHHel MOTUTBE,— TSDKKUIT TPeX IS IPaBOBEPHOTO.
HakaHyHe pe3H B OKpecTHBIe cé/1a ObUIM CTSAHYTBI IPYBepsKeHIb! VIraHa, 6611 OpraHi30BaHbI
nupuecrsa. OfHaKO ONbsAHEHHbIE (PaHATUKM, ATAKOBaBIINE Ka3apMbl, ObUIM BCETO JIMIIb
6e3BOJIbHBIMI MapPUOHETKaMI B PyKaX HefJa/IbHOBUJHOTO PyKOBOAUTeNA. BOT, K IpuMepy, OfVH
U3 YyIOBUIHBIX 91130710B 6ecunHcTB Jykunm Vimana u ero xivku: «[Ipoessas xuminax Kysa,
nooxicudasuiuii 30eco sonocmuoti cmapuwuna Mynna Fau6 Hazap Apmoix Xaoxca oenvl, senast
OMAUUUMbCS Neped 8bICOK0YBANAeMbIM VIUAHOM, MOpiectnBeHHO NOOHEC eMy OKPOBABIIEHHYIO
207108y MewanuHa boiukosa, Komopozo oH MoMLKO 4Mo HAKAHYHe HAHAT cebe nucapem» [7, c. 57].
3aTeM ToIIa 0Oe3yMeBLINX (PaHATUKOB BEPOJIOMHO Hamasa Ha conpat 20-ro TypkecTaHCKOro
JIMHEJTHO-Ka[IpOBOT0 6aTa/IbOHa, YCTPOVB KPOBABYIO Pe3HIO, B pe3y/IbTaTe KOTOPOIt morn6m 22
Ye/I0BeKa 13 YMC/Ia «HU3IINX YMHOB» 1 20 denoBek 6buty paHeHsl. COMaThI PACIIOIOKIINCH
Ha HOWIET Ha OTKPBITOM BO3JyXe, T.K. JHM CTOS/IN YKapKie, a HallafjaBIiye ¢ Bo3rmacamu «Yp!
Yp!», uTo o3nauaer «beii! beit!», Hauyanu HAaHOCUTD yAapbl HOXXaMMU, KO/IbAMMY, HIALIKAM,
cepriaMit. beuin >KkepTBBI Cpefiyt MUPHOTO Hace/IeHNs U YMHOBHMKOB. 3acTaBa, KOHEYHO XKe,

6BICTPO OTpasNIa aTaKy — OTBETHBIM OTHEM ObIIM yOUTHI 11 TTOBCTaHIIEB U 8 paHEHBL
YacTb BOCCTaBIINX, COOMPABIINXCSA aTaKOBATD JIareph C IIPOTUBOIIOIOKHOI CTOPOHBI,

cpasy 06paTuInch B 6€rcTBO, TOIBKO YC/IBIIIAB 3BYKY BBICTPEIOB,— UM ObLIO 0belaHo,
4TO COMAATHI He BOOPY)XeHbl. KOHe4uHO, OYHT B TeueHMe IIATHAALATY MUHYT ObUI IIOJaB/IeH
MIPEBOCXOMSIIIEN IO CHTe U BOGHHOI MOIIM POCCUITCKOI CTOPOHOIT. Maganu, 6pocuB cBOit
oTpsifi, 6exa, Ho Ha CIefyIoLINit leHb OblT cxBadeH 6113 kuiyraka Yapsak B 100 kM ot
Anpmwkana. @otorpadus sToro Mecra, cienannas C.A. Menuk-CapKucsHOM, UMeeTCs
B porokomnekuyu Myses semneBefienuss MI'Y (puc. 2). Kpacusblit TOpHBII TIefi3aXK pe3Ko
KOHTPAcTHUpYeT ¢ HasBaHMeM (ororpadun, BO3Bpalast SpUTeNeil K COObITUAM TOTO BPEMEHIL.
[IpaBpa, IOJ CHUMKOM HEeBEpHO HamevaTaH rof — 1899, Torga kak M3BecTHbIE COOBITHUS
IIPOM3OLIIN TOfioM paHee. Ho, BUAMIMO, 9Ta HETOYHOCTD JOIyIIleHa I03)Ke, KOT/Ia COCTABIAIACh
KOJUIEKII M.

ApecToBaHHOTO /UAEPa MATEXa JOIPOCUIN: KaK IJIACUT CTaThA B >)KypHae «Husa» 3a
1898 1., Mykun Vias 3asiBUL, «41mo HOC/Ie 3060€8aHUS KPAS PYCCKUMU 8 HAPOOe HAYATIACH CUTIbHASL
nopua Hpasos, OMCMyNieHUs om mpeboBaHull wapuama, ocnadneHue cemeiiHvix ocHos» [9,
c. 514]. A Hamagenue 18 Mast 06'bACHII CBOMM [YIIEBHBIM PACCTPOIICTBOM I, PaCKasIBIINUCH,
0CO3HaJI 6€CCMBICTIEHHOCTb BOCCTaHMs. Bopb6a 3a 4ncToTy HpaBoB U TpebOBaHMIT ITapuaTa
B cryvae Jykun VnraHa — mpocdananyst. Best ero nceBpopennrinosHas esaTeNbHOCTD sIBUIA
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Puc. 2. Mocr 6713 kuinaka Yapsaxk, rje 6pu1 noriMan MuH-Tro6usckuit uurad 19 mast 1898 .
Cuumoxk C. A. Menuk-CapkucsHa.

Fig. 2. Bridge near the Charvak village, where the ishan from Min-Tube was caught on May 19,
1898. Photo by S.A. Melik-Sarkisyan.

MUpY BCe HapyLIeHMs UCTVHHBIX TPaJUIUII JIC/TaMa: VIMe/T MeCTO KOIIYHCTBEHHBII IOfIIOT
u panbcrrKaiy, a ceMeliHble LIEHHOCTY y Majayvt IMYHO CBOJVUINCH K HACU/IVIO U PaCT/ICHUIO
MaJIO/IeTHUX.

B poroapxuse Mysest semneBenenust MI'Y nsobpaxennit [lykau VimaHa He 06Hapy>KeHO,
HO ero 4épHo-0emmas gotorpadus O6puta HaiiieHa B kuure E. @énoposa «Ouepky HallMOHA/IbHO-
ocBoboUTENTBHOTO ABIDKeHNst B CpenHeit Asvnmy, naganuoit B 1925 1. B Tauikente. [Togmucs mox
¢otorpadueii cuperenscsyet: «V3 gema 1898 r. mmo ommcn Ne 17. Tom I IlItaba TypkecraHckoro
BOEHHOro OKpyra» [10]. B packpamennom Buzie cauMox Mun-Tro6unckoro Vurana 6501
PacIpoCcTpaHéH B BUJE OTKPHITKY (pUC. 3), M3JaHHOI aKIMOHEPHBIM 001ecTBOM [panbepr
B CrokrosbMme. J[Jo OKTss6pbCKOIT pEBOIIOLINM 9TA MIBEACKAsT MoMnUrpaduieckast KOMIaHMs
Teyarasa JOBOIbHO MHOTO OTKPBITOK /I IMPOfiasK/ B Poccmiickort MMIiepuint.

Bce MsiTeXXHUKM OBUIN OCYX/IEHbI, HEKOTOPbIE 13 HIX KAa3HEHBI, [PYTIe OTIPABIEHbI Ha
KaTopry win usrHanel. Tounsle 1n¢pel IpUBeAeHbI B Tab/MIIIe, IIOATOTOBIEHHOI Ha OCHOBE
xuuru B.IT. CanbkoBa (7, c. 89-90].

ITHU CTATUCTUYeCKNe TaHHBbIe ABJIAIOTCA Haubosee JOCTOBEPHBIMY — OHM HAIVICAHBI
Ha OCHOBe JOKyMeHTOB, Bacumit IlerpoBid CabKOB TIATENTBHO MPOBEPSIT BCE, ITO OBLIIO
CBA3aHO ¢ AHIVDKAQHCKVIM BOCCTaHIMEM BIUIOTD JI0 ME/IKIX OAPOOGHOCTE, YTO AB/LACTCA BaKHON
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Puc. 3. Tlourosaa kaprouka «Tumbr Typke-
cTaHa. VaH, mogHABIINIT BOCCTaHMEe B AH/IVDKaHe
B 1898 ropmy». Ak, O-Bo I'panbepr 8 CToKronbme,
6.1.,9%x14 cMm.

Fig. 3. Postcard «Types of Turkestan. Ishan,
who raised uprising in Andijan in 1898». Joint stock
company Granberg in Stockholm, year not speci-
fied, 9x14 cm.

YaCcThbIO OOBEKTUBHOI OL[EHKU TeX COOBITUIL.
Bcs Tparegusa eTanbHO M3yYeHa B 9TON KHUTE,
HAMMCAHHOI B CTIJIE XYI0’KECTBEHHOTO PAacCKasa,
OT HavasIa 1o KOHI[A, IPOBEEH IIyOOKNMIT aHa/IIU3
IIPOV3OLIEJIIET0 (XOTs B ONPe/e/IEHHON CTeleHN
JIOCTATOYHO CYO'BEKTUBHO).

Jykuan Vras 6bU1 IPUTOBOPEH K CMEPTHOI
Ka3HU yepes moBemleHne. Kasub cocTosmach
12 uronst 1898 r. Céna 6YHTOBIUKOB OBIIN
CTEPTBI C /INIIA 3eMIIN, A TeX, KOTO BIIOC/IE[ICTBIUM
TIOMIJIOBAJIN, IIOCENU/IN B MECTHOCTD, HA3BaHHYIO
«Mapxamat» — «MIWIOCTb». B poToKoIeK N
J.H. Any4nHa nMeeTCs CHUMOK 3THX JKUTeTIeN,
cnenannbit C.A. Menuk-CapkucstHoM (puc. 4).

Tabnuua. Y4acTb MOfCYAUMBIX — YIACTHUKOB AHIVDKAHCKOTO BOCCTAHIIS
Table. Fate of the accused participants of the Andijan uprising of 1898

Mepa HakazaHus KonuyecTso yenosek
[TpuBnedeHbI K CIEACTBIIO 546
U3 HUX:
0CBOOO>KIEHBI OT CyAeOHOrO IIpecIefoBaHIs 131
IpeflaHbl BOEHHO-II0/IEBOMY Cy[y 415
U3 HUX:
OIIpaB/IaHbI 32
MIPUTOBOPEHBI:
K 3aK/II0YEHNIO B THOPbMeE 2
K OT/jaye B MCIIPABUATENDHBIN IIPUIOT 1
K CMEPTHOM Ka3HM) 4epes IOBeLIeHe 380

ITocne Koudupmanyn' ¢ 380 muiamMu, IpUTroBOPEHHBIMY K CMEPTHOJ Ka3HM Yepe3 IOBEIIeHIe,
MOCTYIV/I TaK:

COC/TaHBI:
6e3 cpoka 3
Ha 25 neT 147
Ha 15 n1eT 41
Ha 13 neT 1
Ha 8 ner 1
Ha 7 jeT 147
Ha 4 roma 4
B Cubupp Ha ImoceeHne 15

3aK/II0Y€HBI B TIOPbMY 3

TTOBENIEHBI 18

' Or nar. con firmatio — yKperieHue, yTBepx/ieHue.

349



Herpes Fecewtee 2022, Tom 44, Ne 3

@é%f%wy " . ! b

R SEFTARERPR AT i

(Crupxn L. A, Menuie-Lapkuacana), P4 g
CHE A ~E~ ol P&

QY

= E o
BB = o\ !

ERRASEEE

Puc. 4. )Xurenmn xumnaka Mun-Tio6e, saMelianHble B fefe AHIUKAHCKOTO BoccTanusa 1898 r.
u nommnosanHble. CHuMok C. A. Menuk-CapkucsHa.

Fig. 4. Residents of the Min-Tube village, involved in the Andijan uprising of 1898 and obtained
mercy. Photo by S.A. Melik-Sargsyan.

Ha o6opore macmapry CHUMKaA — HAaJINCh, CAeIAHHAS YEPHBIMI YePHUTAMU:
«Kumenu xuwinaxa Mun-Tobe, 3ameuiattvie 8 0esie AHOUNAHCK020 8occmanust 1898 zoda
u nomunosantvie. Hune onu 06paszosanu nocénox, Haxo0suuiicss psioom ¢ «Pycckum cenom»
u HazeanHvlil «Mapmaxamy, umo 6 nepesode 03HAUACT «KMUTLOCID»».

ITO MCTOPUYIECKNIT KAf{p: PeLIaeTcs CyAbOa yIaCTHIKOB BoccTaHust. Ha mepenHeM rane —
JIIOOV, CUOAIINE Ha KOICHAX. ScHo BUITHBI SMOIUN KaKIOT'0 M3 HUX: KTO-TO CMVPEHHO OHYCTI/III
FOJIOBY, KTO-TO CMOTPUT IIpsIMO Ha ¢ororpada ¢ npoHmeit u gaxkxe TH0OOIBITCTBOM, a €CTh
" TaKMe, KTO CBEPNIUT HEHABUAAIIVIM B3ITIAJOM I/ICHOHIIOGI)H.

B mamsTh o mornbummx conparax B AHAVDKaHe ObUIa Bo3BeeHa yacoBHs. Ho cygpba
COOpPY>KEeH: OKa3a/1ach He3aBMUIHOI: OHO CVJIBHO IOCTPAJAIOo B Pe3y/IbTaTe paspyIITeTbHOTO
semyerpsicerust 1902 r. (puc. 5) u 6bIIO IPUHSTO pelleHNe CHECTH 3[aHNe TyTéM B3PBIBOB
(puc. 6).

AHJMKaHCKOE 3eMJIeTPsICEHNE TOXKe HAIIO CBOE oTpakeHMe B (HOTOKOIEKIINN
JI.H. Any4nHa. ABTOPHI IVIaHMPYIOT IIOCBATUTD C/IEAYIOMIYIO ITyO/IMKAIIVIO MCCTIeOBAHIIO
9TOV TEMBI.

3akmoyeHne. AHIVDKAHCKOE BOCCTaHME B CBOEM poOJie CTaI0 IOKA3aTeIbHBIM — OHO
BCKPbUIO MHOYXECTBO ITPO67IEM, KOTOpbIE He ObUIN pelleHbl POCCUIICKMM LAPCKUM PEXIMOM.

350



Makcumos 10.U., MambeToBa A.b. AHanxaHckoe BoccTaHve 1898 r. no matepuanam potoapxmsa Myses 3emneBeneHns

W /WMJ/'"

Puc. 5. Bparckast Morua (Haj; Heil YaCOBHs) Puc. 6. YacoBHs Haj 6paTCKOI MOTHUIION ITOC/IE
HIDKHUX YMHOB, YOUTBIX IPY AHVDKAH- HepBOro (MCKyCCTBEHHOTO) B3PhIBA.
cKoM BoccTaHunm 1898 T. ®oro C.A. Menuk-Capkucssa.
Poto C.A. Menuk-CapKucsHa.
Fig. 5. Common grave (the chapel is above Fig. 6. Chapel over the common grave after
it) of the lower ranks killed during the the first (artificial) explosion.
Andijan uprising of 1898. Photo by S.A. Melik-Sarkisyan.

Photo by S.A. Melik-Sarkisyan.

DByHT, BbI3BaHHBII peaKIIMOHHBIMI HACTPOCHIAMY Cpeyt OOIBILON YacTV MECTHOTO Hace/leHNs
U IICeBJOPEUTO3HBIM MpaKobecueM, PacIpOCTPaHABIINMCA B O0LIECTBE, BBLABII, HACKOTIBKO
JIETKO MO>KHO OBIJIO BCKOJIBIXHYTb MacCy OC/ICI/IEHHBIX HeHaBYUCTbIO Nofeit. [lomuruka
UTHOPMPOBAHMUA MCTaMa C POCCUIICKOI CTOPOHBI ITpYBesia K pa3BUTHIO SKCTPEMMUCTCKUX
B3r/1:A70B. 1o croBam B.I1. CanbkoBa, «HuiHe Vuianol, He umes noKyda co CopoHbL pYccko20
NpasumenvCmea HUKAKUX Npensmcmeuti, npooonHam ce60u 0elicteus, paseusas paHamusm
He monwvko 6 Typkecmarckom kpae, Ho u 6 Cemupeuerckoti u Typeatickoti 06nacmsx, npecnokoiiHo
8bI0M CB0U 37108PeOHDIE 2HE30A, NOBCIO0Y 8 U30OUMUL CesT CeMeHA CAamMO020 OUK020 PaHamumar
[7, c. 19]. CiipaBeiMBOCTH pafiyt Hajjo OTMETUTD, YTO JieATeIbHOCTD Jykun Vmana BbI3Baja
HEJIOBOTILCTBO VI OCYSKIIEHME «... 8 Cpede Kby pHOT UHMENIUEHU UL, He 2060PS YIHe 0 3HAMU,
Ha Hez20 6 IyHulemM cyuae CMOMPenu ¢ CO4yscmeuem, a Kyoa uaue — ¢ npesperuem. Tom e
ucmopux Myxammad Asusz Mapeunanu, daxce npusnasas Muana xoms u He602amovim, HO
«ULEOPLIM HETIOBEKOM»», CHUTNAT €20 0e32PAMOMHBIM U HOOUEPKUBAT, 4O 6YOb OH 2PAMOIMEH,
Mo «He coun 6vl e2o ¢ nymu camana»» [11, c. 126].
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B.M. BabamxaHoB B cBoeli cTatbe «[Jykun Viman u AHgyDKaHCKoe BocctaHme 1898 r»
HULIET: «...AHOUMNAHCKOe 60CcCManiie NPaKMU1ecKu He 6bi710 N0020MO67IEHO, CHUXULIHOCHIL
npeobnadana Had 0pearHU308aHHOCHIbIO, CHEBHDLLL NOPbLE — HAO MPe3BLIM PACUEMOM, a cam JlyKuu
Mwan, koHeuHo, He UMeN HUKAK020 NPedCaseHUsI 0 60eHHOM Oese, U, BUOUMO, ObLL TUULEH
soerHo20 mananma» [1, c. 277]. Bo Bropom nsnauuu bonbinoit CoBeTCKO DHIMKIOIEANN
MaéTCsl COBEPIIEHHO MHas OL[eHKA aHJVDKAHCKOTO BOCCTAHNA, CAeMaHHAsA 110 K/TaCCUYECKUM
«COBETCKMM KaHOHaM». 3]IeCb OCHOBHOII IIPUYMHOI MATEXa AB/AETCS AKOOBI 0CBOOOUTETbHOE
IBYDKeHVe 6eTHOTHI MECTHBIX Ty3eMI[eB M KUPTU30B «IPOTUB XMITHIYECKO MOMUTUKN
pycckoro umnepuanusma B CpegHeit Asun» [2, c. 730], a peurino3Hot 0OCHOBe COOBITMII
He IpUIaéTcs 0co60ro 3HaYeHNA. B HEKOTOPBIX COBpEMEHHbIX MCTOYHMKAX, TTPeICTaB/IAIOIX
CpenHioto A3uio, KaK, HallpuMep, B cTaTbe mpogeccopa Tanman6era KeneHcapuesa, kpoBasas
pesHs 1898 I. MPenogHOCUTCA KaK CBsAIleHHAs BOJHA IJITAMEHHOTO 60pIja 32 He3aBUCUMOCTD
Hyxun VimaHna, 1M9YHOCTD KOTOPOTrO BO3HECEHA KaK My4Y€HMKa, OTHAABILIETO XKI3HD 32 CBOII
HapoJ, 1 Hal[IOHa/IbHbIE II€eHHOCTH.

Kanra B. II. CanbkoBa ¢ TOApOOHBIMYU ONMUCAHUAMY U MIPUBEAEHHBIMY JOKYMEHTAMMU,
a TaKxe MHPOPMATUBHbIE, XyoKecTBeHHbIe PpoTorpaduu C.A. Menuk-CapkucaHa —
JIOCTOBEPHBIE UCTOPUYECKIE TOKYMEHTBI, OeCIIPUCTPACTHO ITO3BOIAIONINE YBUAETD U Y3HATD,
Kak Bcé mponcxonuio B 1898 1. Otu cobbITUA HeOOXOAMMO M3Y4aTh, U3BIeKas CypOBbIe
YPOKM Ji/id mOCIeAyoIMX nokonennii. M ceituac, B Hamu guu, B CpefHelt Asum mop
JIO3YHI'aMI JYXOBHOTO BO3POXK/IEHM s HallVJ IPEAIPUHMMAIOTCS TONBITKY CO3JaHMA AYeeK
TeppOPUCTIYEeCKUX opranusaunit Hamogooue VIIMJIL, Xus6 yr-Taxpup ans-Vicnamu, Anb-
Kanpa (ux geATenbHOCTD 3ampelieHa Ha Tepputopun Poccuiickoit @efepanyy 1 MHOTUX
APYTUX CTPaH).

doroapxus Myses semneseferna MI'Y um. M.B. JlomoHOCOBa — 60raThlil UICTOYHUK
OTKPBITHUA JIOTNOTHUTENbHBIX JleTasiell U IoApo6HOCTel McTOprIecknuX GakTo. MOXHO
YBUJIE€TDb, KaK BBITJIAIENN T€ VIIM MHbIE MECTA, KaK JI0[ OfleBajiCh, YeM 3aHIMMAJINCh
B Pa3HbIX 9acTAX Poccuy u gpyrux crpanax. MeHsAMICh 9110XM, TOCYAapCTBEHHbIE TPAHMUILbI
HepeIBUTAINCD, MICYe3a/Iy Ile/ible TOPOJa U CeJIeHN s, a apXUBHbIe GpoTorpaduy MOryT
0 MHOTOM PaccKasaTh.

Bnazooaprnocmu u ucmounuxu dunancuposanus. Pabora BBIIIONHEHA B paMKax
rOCy/IapCTBEHHOrO 3ajanusa Mysesa semnesenenus MI'Y AAAA-A16-116042710030-7
«MyseeBefeHne 11 06pa3oBaHye My3ellHBIMU CPEICTBAMU B 0O/IACTHU HAYK O 3eMIie».
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POCCHH
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H.I'. Pvi6arbcknii, B.B. Cuakun, A.B. Emeansinos, E.B. Ckpunuuxogra,
A.C. T'opbynos, O.I1. boikosckas®

Cosepuiercmeosarue 3K0702UHECKOTl KyAbmypvl 6 CelbCKOM X03Alicmee s6-
JISIEMCS AKMYAnvHoll U npuopumemnoii eocydapcmeentoil 3adaueil. Yacmo 6 co-
BPEMEHHOM CeNbCKOXO03ALCBEHHOM NPOU3E00CHI6e OMMeUAemcs ONACHbLE nepekoc
6 NO/b3Y IKOHOMUUECKUX UHIMEPECOs U 6 yulepO sxonozudeckum. B uensax pewenus
amoti npobnemul peanusyemcs npoexm co30aHus Hay4HO-06pa306aMenbHO20 YeHMPa
npogeccuoHanvHo opueHmuposanHoti nanpasnennocmu. Exeeoono 6 ®HIL] «BUK
um. B.P. Bunvamca» npoxodam npakmuxy cmyOeHmol gaxynvmema no4606edeHus
MTY um. M.B. JlomoHocosa, paxynvmema nou608edeHuss, azpoXumuu u IK0n02uu, a
maxke Pakynvmema azporomuu u ouomexronoeuu MCXA um. K.A. Tumupssesa u
Opy2ux 6y306. Yuauyuecs noceuyarom cenbCKoOXo3AlicmeenHble CIAUUOHAPDL, My3elU,
3AHUMAIOMCA NpaKmuyeckoli u Hay4Hoti pabomoii. CoMecmHo ¢ HeCKOTbKUMU 6blC-
WUMU y4eOHbIMU 3a8e0eHUAMU CO30aHbl 5 0a306bix Kagdedp no HANPABIeHUAM azpo3-
KOMIO2UU U PAUUOHATILHO20 NPUPOOONONb308AHUS 6 3eMIe0eNUl U PACEeHUeB00CEe
U Hay4uHo-00pazosamenvHuili KOHcopuuym «JInHosayuonHole mexvonozuu 6 AIIK u
npupooononv308aHuu», 06vedunaOuus 11 opeanusayuil.

Kniouesvie cnosa: sxonozuueckoe npoceeujerie, ecmecmseeHHoHayHvlil my3etl,
MeHOUCUUNTTUHAPHOE 3HAHUE, CebCKOe X03ALCME0.
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ECOLOGICAL CULTURE AND RATIONAL NATURE MANAGEMENT IN
AGRICULTURE OF RUSSIA

I.A. Trofimov!, Dr. Sci (Geogr.), L.S. Trofimova’, PhD, E.P. Yakovleva',
T.V. Leonidova’, PhD, N.G. Rybalsky?, Dr. Sci (Biol.), V.V. Snakin?, Dr. Sci (Biol.),
A.V. Emelyanov®, Dr. Sci (Biol.), E.V. Skripnikova®, PhD, A.S. Gorbunov?, PhD,
O.P. Bykovskaya*, PhD

! Federal Williams Research Center of Forage Production& Agroecology
2 Lomonosov Moscow State University
ambov Derzhavin State University (Institute of Natural Sciences
? Tambov Derzhavin State University (Institute of Natural Sci
* Voronezh State University

The perfection of ecological culture in agriculture is an urgent and high-priority
state task. A dangerous misbalance is often noted in modern agricultural production in
favor of economic interests and to the detriment of ecological ones. To solve this problem,
a project is being implemented to found a professionally oriented scientific and educa-
tional center. Every year, students of the Faculty of Soil Science of Lomonosov Moscow
State University, the Faculty of Soil Science, Agrochemistry and Ecology and the Faculty
of Agronomy and Biotechnology of the K.A. Timiryazev Russian State Agricultural Acad-
emy and others are trained practically at the Federal Williams Research Center of Forage
Production & Agroecology. Practical work and conferences for schoolchildren held on the
basis of the Williams Research Center are also important forms of work. Schoolchildren,
under the guidance of researchers from the Williams Research Center and accompanied
by teachers of biology, geography, chemistry, learn to work independently with plants at
the molecular genetic level, to isolate genes from plants, to study the processes of plant
breeding and cultivation, to take care of experimental samples, and to observe changes in
the growth of different varieties and hybrids plants. Together with several higher educa-
tional institutions (Agricultural Timiryazev Academy, Tambov Derzhavin State Univer-
sity, universities of Kazakhstan and Kalmykia) five basic chairs have been founded in the
areas of agroecology and rational nature management in agriculture and crop produc-
tion. The scientific and educational consortium “Innovative technologies in agriculture
and environmental management” uniting 11 organizations has been founded as well.

Keywords: environmental education, natural science museum, interdisciplinary
knowledge, agriculture.

For citation: Trofimov, L.A., Trofimova, L.S., Yakovleva, E.P., Leonidova, T.V.,
Rybalsky N.G., Snakin, V.V., Emelyanov, A.V., Skripnikova, E.V., Gorbunov, A.S.,
Bykovskaya, O.P.,“Ecological culture and rational nature management in agriculture of
Russia”, Zhizn Zemli [Life of the Earth] 44, no 3, 354-363 (2022) (in Russ., abstract in
Engl.). https://doi.org???

Beemenne. Oxomornyeckas KynbTypa PaljMOHA/TIbHOTO NPUPOJONOIb30BAHNA B CElb-
CKOM XO3SAJCTBE SABIAETCA AKTYaJIbHOW I IIPMOPUTETHON TIOCYy[JapCTBEHHON 3afayeil.
CoObITVeM Ba)KHEIIIIEero TOCYyJapCTBEHHOTO 3HAYEHMA [ Pa3BUTHA 9KOJIOTMYECKOI KY/b-
TYpbI B CETbCKOM X03si1cTBe Poccuu siBnsercs cosganme u pasputue 'ocyapcTBEHHOTO TTy-
rosoro uHcTuTyTa (I'7IM), KOTOpOMy B miore 2022 r. ucnioamnocsd 100 ner. I'7IV sapoauncs
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u pasBuBanca Ha uaeax B.B. [Jokydaesa, B.J. Bepnapckoro u B.P. Bunbsamca o coxpaHeHun
Hallell 3eM/Iy, IVIOfOPOAiUA TI0YB, O PAIIIOHATBbHOM IIPUPOIOIIOIb30BAHUN M arPO3KOJIO-
run. B 1937 r. IJIV 6511 epenMeHoBaH Bo BeecorosHblii, a B 1992 r. — Bo Beepoccuiicknmit Ha-
YYHO-UCC/IelOBaTeIbCKUI MHCTUTYT KOpMOB nMeHM B.P. Bunibsamca; B HacTosIIee BpeMs 3TO
DepepanbHBIN HAYYHBIN IIEHTP KOPMOIIPOU3BOJICTBA I arpodKosoruy umenu B.P. Bunbamca
(BVIK um. B.P. Bunbsamca).

OKonoruyecKas KyabTypa B CeTbCKOM XO3AICTBE ObITa aKTyaTbHOI BCET/ia, a Telephb
OHA ABJIAETCA OfHUM M3 K/IIOUEBBIX TPEH/IOB COBPEMEHHOCTU. DKO/IOrndeckas KyabTypa
HpefcTaB/sAeT coboil JacTh 00Iede/I0BeIeCcKOil KYIbTYpPhl, CUCTEMY COLMATbHBIX OTHOLIE-
HMIA, 0OIIeCTBEHHDIX U MIHVIBUIYaTbHBIX MOPA/IbHO-9TUYECKIX HOPM, B3ITIAJ0B, yCTAHOBOK
U IIeHHOCTeIA, KaCaIoLIMXCs B3aIMOOTHOLIEH YeT0BEKa Y IIPUPOJbL. DKOMIOTNIecKasd Kylb-
Typa — 9TO TAPMOHUYHOCTDb COCYIECTBOBAHMA UeIOBEYECKOTO OOIIeCTBA U OKpY)Kaloleit
IPUPOTHOI CPefibl, B3aMMOIIPHCIIOCOOIeHNe YeNoBeKa 1 IIPYMPOJbI, IPOSBILAIOIINeCs Yepes
OTHOIIICHME YeJI0BEYECKOT0 00I[ecTBa K OKPY>Kalolliell IPpUpPOJHOI cpefie. PasBuTye 9K0/I0-
TUYECKOI! KYIbTYPBI PealnsyeTcs yepe3 CHCTeMY 9KOJOTMYeCKOro 00pasoBaHms, BOCINTA-
Hus u nHbopMupoBanus [1-3].

Coxpanenne semmn. B.B. Jlokydaes yTBep>kfiall, 4TO XapaKTep 3eMiIefle/Ib4eCcKoll Ky/b-
TYPBI, CII0COO 06pabOTKM [IOYB, KyIbTYpHBIE pacTeHNs, COPTA, yROOpeHMs 1 BOoOLIe Bech
crocob 3emieieNnus HO/KHbI OBITh CYILIECTBEHHO Pas/IMYHBI 110 30HAM U CTPOTO IPUHOPOB-
JIEHBI K €CTeCTBEHHO-UCTOPUYECKUM YCIOBUAM TeX WIM JPYTUX (U3MKO-reorpadudecknx
paitonos Poccunu [4].

B.P. BunbsAMc, pa3BMBaBIINIT CUCTEMHBIN IIO/XOf B M3YYEHUN U YIPaBIeHUN IPUPO-
JIO¥, CeIbCKMM XO3AMCTBOM 1 ocHoBaBimit I'JIV 14 panyoHasbHOTO IPMPOJONOIb30Ba-
HUS B CEIbCKOM XO3AMCTBE M COXpaHEHM A IUIOFOPOMA MOYB, BCEITIa TOBOPWJI, YTO CUUTAET
ce6s1 yuenukoM B.B. Jlokyuaesa [5, 6].

[Tnomoponye MOYB /1A KU3HY YeJIOBEKA — Pecypc He MeHee 3HaYMMBIil, YeM YMCThIN
BO3JIyX 1 IpecHas Bojia. [TouBa He TONBKO MCTOYHMK XKU3HY PACTUTENBHOTO 1 KMBOTHOTO
MIpa, HO U 06acTb 6uocdepsl, rie Hanbonee MHTEHCUBHO UAYT PasHOOOpasHble XMMUYe-
CKJie peaKIui, CBSA3aHHbIE C )KMBBIM BelljecTBOM. ITouBa — 9T0 0cHOBa 610Cchepbl, a II0A0po-
Jivie TIOYBBI — OCHOBA Oyaromnoyny4ns yenoBedectsa. Emé B Hauame XX Beka B.V. Bepuagckmit
HpefynpeXXal, YTO HACTYIIUT BpeMs, KOT/a JIOfAM IPUAETCA B3ATb Ha Ce6s OTBETCTBEH-
HOCTb 3a PasBUTHE U YeNIOBeKa, ¥ IpuUpopsl [1].

Hu jiy11 Koro He ceKperT, YTO OCHOBHYIO YaCTb ITPOJYKIMM B PaCTeHMEBOICTBE MbI ITOJTY-
YyaeM 3a CYET eCTECTBEHHOTO MIOA0po/us moyB. CelbcKoe X03AMCTBO HaéT YeloBeKy MMILY,
IpyTHe Pecypchl, HO BMeCTe C TeM HapylIaeT 3eMJII0 U CHIKAET IIOJIOPOJiyie OYB — CaMy OC-
HOBY CBOETO CYIIECTBOBAHMA U Hallly cpefy obuTanyaA. CHIDKEHMe IIOJ0POANsA ITOYB BeIET
K yBe/IMYEHNIO 3aTPaT B PACTEHMEBOJICTBE M 3eMJ/Iefle/INM Ha IIPOU3BOJICTBO CEIbCKOXO3-
CTBEHHOJI IIPOAYKIMNU. A HaM Haflo [yMaTh He TOJIbKO O CEeTO/IHAIIHEM, HO 1 O 3aBTpAIlIHEM
JIHe, ¥ 0 COOCTBEHHOI 3eMJIe, KOTOPYIO MbI OCTABMM HAIIVM ITOTOMKAM.

PasBuTne sSKOHOMMKM Halllell CTPaHbI TECHO CBA3aHO C pellleH1eM 9KOJIOTMYeCKUX Ipo-
6mem. B Poccun 1o psny HarmpaB/ieHMiT Harpyska Ha IPMPOAY JOCTUITIA KPUTUIECKUX 3HaUe-
HMiL. B MTOTE €XXETOHbI SKOHOMUYECKUIT YIep6 Fake 1o oQUIMaTbHBIM JaHHBIM JOXOUT
10 6 % BBII, a ¢ yuéToM mocmeacTBIIL /11 34,0POBbsI Mofeit — 1 1o 15 % [7].

B cBeTe HacyI[HBIX 9KOJIOTMYECKUX TPOOIEM, C KOTOPBIMU CTATKMBACTCH CETbCKOE
X0351cTBO MMpa U Poccuu, sKomorndeckoe MbIIUIEHNE, 9KOTOTHYECKOe 00pasoBaHue U
HIpPUPOJONIONOOHbIE TeXHOIOTUY ABIAITCA MPUOPUTETAMM I PasBUTUA CETbCKOTO XO-
3AJICTBA.
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IKOMOTMIeCKOE MbIIITIEHIIE M PAIIIOHAIPHOE IPUPOJOTONb30BaHIIe. DKOTOTMYECKOEe
MBIIIJIEH)E — 3TO CIIOCOOHOCTD TPABUIBHO BBIABIIATD, aHAIM3MPOBATD, OL[EHNBATD U IIPO-
THO3MPOBAaTb IPUYMHBI U TIOCTENCTBISA B3aMIMOJE/ICTBIA Ye/IOBEKa I IIPUPOJIbI, IPMHIMAE-
MBIX pelleHNIT ¥ BOSHUKHOBEHV 9KOJIOTMYECKUX IPo61eM. DKOOTIYECKOe MbIIITIeHNUE SB-
NAETCA /1 MOOJEXY HafIEKHBIM OPMEHTUPOM, TI03BO/IAIOIINM €1l B la/IbHeIeM afanTy-
POBaTbCA K M3MEHEHMAM K/IMMaTa, SKOJOTMYEeCKMM KPM3MCaM M CTaTh JBVDKYLIE CUION
IIepeMeH B MIHTepecax YCTOMYMBOro pasBuTus [8, 9].

[TepcrieKTUBHOCTD U HEOOXOAMMOCTD TAKOTO IIOAXO0/a K 9KOJOTMYECKOMY MBIIUICHIIO
3aK/II09A€TCA B €I0 HAIIPABJIEHHOCTY Ha C/IefyIolllie IPUOPUTETHI Pa3BUTHUA PALMOHAIBHO-
IO IPUPOJONOIb30BAHNUA B CETBCKOM XO035IICTBE CTPaHbI:

1 - ocTpoTa pelraeMbIx Ipo6IeM /IS HACTOAIINX U OYAYLINX HOKOTEHMIT;

2 — MeXANCIUIUIVHAPHOCTD (CeTbCKOX03AMICTBEHHbIE HAYKH, 6110IOTIS, 9KOIOT NS, Te-
orpa¢us, 5KOHOMMKA) 1 B3aUMOJIeIICTBME HayKM 1 0Opa3oBaHu;

3 - ucronb3oBaHue reorpadmyecknx, 6MOMOTMYECKMX M SKOTOTMIECKUX 3aKOHOMEp-
HOCTeII /I YIIpaB/IeHUs 9KOCUCTEMaMI PasHbIX YPOBHEl (0T MUKPOOPTaHU3MOB U TPAB JI0
arponaspiadToB u 6ruocdepsr);

4 — paLMOHaNIbHOE IPUPOJOTI0/Ib30BAHME, TAPMOHM3AINA CebCKOTO X03:CTBA U MIPU-
POJIbI, OVUCK 6anaHca, KOMIIPOMUCCA MEX/Ty 9KOHOMUKOIT ¥ 9KOJIOTHETL.

OKOJIOTMYECKOE MBIIIJIEHNE, TIPOCBEEHHDI B3I/IAL, Ha JIENI0 ¥ BOCIPUUMYMBOCTD K
UziesM YCTOMYMBOTO PasBUTHUA — PEaIbHbBIN MyTh K COXPAHEHUIO 3€Me/Ib, MCCIENOBaHMIO U
YIIPABJIEHNIO BCEV CUCTEMOIL CENICKOTO XO3AMCTBA.

Jlna ycroirumBoro 6ymyiiero HaM Heo6X0MMO TOUYHO 3HATh, CKOTIbKO PeCypCOB Y Hac
€CTb, CKOJIbKO MBI ICIIO/Ib3yeM 1 KAKOBbI BOCCTAHOBUTE/IbHBIE BO3MOKHOCTH Hallel 3eMIn.
YenoBeuecTBY HEOOXO/IIMO ONUPAThCA Ha 3[PABOMBIC/IUE, COIIOCTABIIATD MOMTy4aeMblil pe-
3y/IBTAT C BO3MOXXHBIMY 9KOJIOTMYECKVMM TTOCNIEACTBUAMMU U TIOMHUTD 00 OTPaHNYEHHOCTI
PecypcoB Hallell 3eM/IM, CTPAHDI U IJIAHETHI B LI€/IOM.

ParronanbHOE IPUPOIOIIOIb30BaHME C HEOOXOIVIMOCTBIO CETO/IHS BK/TIOYAET He TOMb-
KO cOaJIaHCUPOBAHHOCTD CENbCKOXO03AICTBEHHBIX 3eMeIb, arPO3KOCUCTEM U arponaHpmad-
TOB, IIOBBIIIEHME IVIOJOPOAMA OYB, IIOTy4eHNE BRICOKUX U YCTOMYMBDIX YPOJKa€B CENbCKO-
X034JICTBEHHBIX KY/IbTYP, COXpPaHEHIE IPOSYKTUBHOIO JONTOIETVA HAIMX 3eMEeNb ¥ 9KOCK-
CTeM, HO ¥ 9KOJIOTM3AIIMIO CeIbCKOX03s/ICTBEHHOTO Mpou3BozAcTBa [10, 11].

Arponanpmadrsl, 3eMd, IIOJKOPOANe MOYB — MPONM3BOANTENbHASA CUM/IA M CPENCTBO
IIPOM3BOJICTBA B CEMbCKOM Xo3siicTBe. COKpallleHue IJIOIaziell CelbCKOXO035/CTBEHHBIX
3eMeflb, YXyALIeHUe MX KayecTBa, CHIDKEHNE IUIOJOPOAUSA IOYB IIPEJICTAaB/IAeT Iobasb-
HYIO 9KOJIOTMYECKYIO YTPO3Y CEbCKOMY XO3AJCTBY, MUIIAET €r0 IOTHOCTDIO MM JaCTUYHO
CPeJiCTB IIPOM3BOJCTBA I IPOU3BOAMUTENIbHBIX CUII.

VIsy4eHVie MHOTOJIETHVIX TPaB U TPABSHBIX 9KOCHCTEM ABJIAETCS BAXXHOI MPO6IIeMoit rocy-
JapCTBEHHOTO 3HaYeHNA. MHOTr0/IeTHMM TpaBaM M JiyraM IPUAETCsl OrPOMHOE 3HAUEHNE B CO3-
JaHUM TIPOAYKTUBHOTO I YCTOMYMBOTO CENbCKOXO03:/ICTBEHHOTO IPOM3BOJCTBA. Y CTAaHOBJIEHA
Ba)KHeJIIass po/Ib MHOTOJIETHMX JIYTOBBIX TPaB 1 MMKPOOPTAaHM3MOB B HAKOIIEHMM TyMyca,
(hopMMpoBaHUM arpOHOMUYECKH IIEHHOJ CTPYKTYPhI 11 B LIe/IOM IUTIOfIOPOJIVIS TTOYB.

[TpuHUMIMANIPHBIM ABAETCA M3ydYEHME VM YIPaB/IeHMe 3KOCUCTEMAMIU MHOTONIETHUX
TpPaB € Y4€TOM MX IIPOAYKIMOHHOI, Cpef000pasyrolLelt 1 IpUpPOJOOXPaHHO GyHKINIL.

IKONMOTMIeCKoe NPOCBelleHe M SKOMOTMYecKasd KyabTypa Iid PaliOHaTIbHOTO
NPUPOJONONb30BAHNA B CeNbCKOM Xxo3alictBe Poccum. Poccua crpout coumanbHoO- n
9KOJIOTUYECKY OPUEHTHPOBAHHOE 001ecTBO. [1aBHBIE IIe/IU TOCYAapCTBEHHOI TTOIUTUKI —
npuponocbepexxeHne 1 HapogochepexxeHne.
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Hayka u 06pasoBaHue UTpaloT IIIaBHYIO POJIb B OOIIECTBEHHOM ITPOrpecce 1 sABJIAI0TCA
YHMBEPCAIbHBIMI CPeJICTBAMM pellleHN s MHOTUX IpobieM. [ToaToMy yKpemnneHue B3auMoc-
BA3M HayK!U U 06pa3oBaHMs OUeHDb aKTyaJTbHO B HAaCTOsAIlee BpeMs.

OKONIOTMA U PALMOHANIbHOE IIPUPOJIONIONb30BaHNE B CEMbCKOM XO03AMCTBE IPE/ICTaB-
JIAI0T c000I CI0KHOE MEXAUCIUIUIMHAPHOE 3HaHMe, B OCHOBY KOTOPOTO II0JIO)KEHA rapMo-
HUYHOCTD COCYIIECTBOBAHMA Ye/I0BEKa U IPMPOJIBI, YeTIOBEYECKOT0 06IIecTBa M OKPYXKako-
1€l IPUPOJIHON CPefibl.

C 1enp0 3KOOTMYECKOTO IIPOCBEIEHMs M PASBUTHA 9KOTOTMYECKON KYIbTYpPhl I/
PAIIOHAJIBHOTO NPVPOJOIOIb30BAHNA B CeNbCKOM Xo3saiictBe Poccuu Ha 6ase BUIK um.
B.P. BunbsMca, Kak pe3y/nbTaT B3aUMOJEICTBUA 00pasoBaHMsA M HAYKH, Pean3yeTcs mpo-
eKT CO3JIaHMsI Hay4HO-00pa3oBaTeIbHOTO IIEHTPa, KOTOPbIIT MMeeT MpodOpUEeHTAIMIOHHYIO
HaIpaB/IeHHOCTb.

3afayy IpOeKTa BK/II0YAIOT:

1 - yKkpeI/IeHe B3auMOCBs3eil HayKu 1 06pasoBaHus, GOpMUpPOBaHUe Y ieTell ¥ MOJIOo-
IEXM 3KOTIOTMYECKOTO MBILIJIEHNA U Ky/JIbTYpPbI;

2 — IOMyNAPMU3ALNIO HaYKW, IPUBJIeYEHNE YIAIUXC 06pasoBaTeIbHBIX OpraHU3aINIL,
CTYJICHTOB BY30B K HAay4HOI ¥ TIPAKTUYECKOIT AEATEIbHOCTU B OOIACTHU CETbCKOTO XO35ii-
CTBa, arPO3KOJIOTUY, PAIIVIOHA/IbHOTO IIPUPOJOIIOIb30BAHNA ¥ OXPaHBI IPUPOJLI;

3 - dopMupoBaHue 3NEKTPOHHOIT 06pa3oBaTENbHOI Cpefbl: PACIPOCTPAHEHNE OIIBITA
B3auMopeiicTBuA mkona — Bys — BVK um. B.P. BunbsaMca, 3K0/I0IrMYecKoro MbIIUIEHNUA 1
9KOJIOTMYECKON KYIbTYpPbl B MHTEPHETE, B IIyONMMKAL[UAX, HEPUOANICCKUX U3AaHNAX, KOH-
(bepeHIMAX; paclIMpeHye Kpyra YYaCTHUKOB IIPOEKTa.

PasBuTie 3KOMOrMYECKOil KyIbTYPhl ¥ 3KOIOTMYECKOTO MUPOBO33PEHMS YYAIMXCA
06111e06pa3oBaTeIbHBIX IIIKOJ, CTY/IEHTOB BY30B ¥ aCIMPAHTOB OCYIIECTBIACTCS IIyTEM 9KO-
IPOCBEIeHN U 00pa3oBaHysA B 00/1aCTU PallMOHATBHOTO IPUPOJOIIOIb30BAHNS, aTPOIKO-
JIOTUM ¥ OXPAHbI IPUPOLBL.

ITpoexT ocHoBaH Ha coTpygundectBe BMK um. B.P. Bunbsamca ¢ obeo6pasoBaresns-
HBIMI IIKOJIAMU U JIeTCKuMM cafamu IT. JIo6Hs u [lonronpyaHslif, GakyTbTeToM IOYBOBe-
neHus, arpoxumuy v skonoruyt PFAY-MCXA nm. KA. Tummpssea 1 pakynbTeToM MOYBO-
BefteHnsa MI'Y um. M.B. JlomoHOocoBa. OH OpMEHTHPOBaH Ha POPMMPOBAHNE Y MOTIOAEXN
IIPOCBENIEHHOTO B3ITIA/la Ha CENIbCKOE XO0351/ICTBO, OTBETOB HAa BBI3OBDI, CTOAINE NIEPef To-
CyIapCcTBOM, OOIIIeCTBOM, HAayKOI1 1 06pasoBaHUEM, C YIETOM B3aMMOJIEIICTBIA Ye/IOBeKa 1
HPUPONBI, PAIMOHATBHOTO IIPYMPOJOIOIb30BAHNA, ObecredeHyss HeOOXONUMBIX KOMIIPO-
MICCOB MeX/[y 9KOHOMUKOIL 11 9KOJIOTHEA.

Exxerogno B BUK um. B.P. BuibsiMca IpoXO[AT IPaKTUKY CTYAEHTHI paKyIbTeTa I0YBO-
BefeHnsa MI'Y um. M.B. JlomoHOCOBa, haKy/nbTeTa MOYBOBE/ICHNS, aTPOXUMUU U SKOIOTUM,
a TaxKe (akynbrera arpoHoMun u 6morexnonornu PTAY-MCXA nm. KA. Tumnpssesa u
ApYTuX By30B. YuéHble lleHTpa YnTaIOT MeKLMH, TPOBOJAT MACTeP-K/IAcChl ¥ IIPaKTUKY TI0
CBOMM HampasieHusaM (puc. 1).

Baxublit pakTop GOpMUPOBAHMA Y MONOLEXKM SKOOTMYECKOI KYIbTYPBI — 3HAKOM-
CTBO C MY3€HbIMM KO/UIEKIMAMU. B paMkax mpoekra ydammecs nocemaroT IlouseHHO-
arpoHomMu4eckuit myseit um. B.P. BunmbsaiMca MocKOBCKOIT ceTbCKOXO3AICTBEHHON aKajie-
vy uM. K.A. Tummpssesa (puc. 2). Y>ke K OTKPBITUIO 3TOTO CaMOTO KPYITHOTO OYBEHHOTO
Mysest B 1954 1. B HéM Obl1a 00YCTPOM/IN 9KCIIO3NULINS, TOCBAIEHHYIO TeHe3NCY, reorpadui,
IJIOIOPOAMIO MIOYB ¥ MX MCIONb3oBaHMi0. OOydyarommMcs JOCTYIHBI 6oraTas 9KCIIO3M-
s (6osee THICAYM SKCIIOHATOB), MHOTOUNMC/IEHHbIE SKCKYPCUU 1 TTPAKTUYeCKUe 3aHATHUA:
«Mys3elt — XpaHUTe/Ib 9KOJIOTMYECKNX TAMATHUKOB IMpUpofbl (60710Ta, TYHAPA, YePHO3EM-
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Puc. 1. IloneBast mpakTuKa CTyfeHTOB mouBoBefoB MI'Y mm. M.B. JlomoHocoBa Ha 6ase BVIK
umM. B.P. Bunbamca.

Fig. 1. Field practice of soil-science students from Lomonosov Moscow State University on the
basis of the Federal Williams Research Center of Forage Production & Agroecology.

Puc. 2. lllxonpuuku B [lousenHo-arponoMuyeckoM Mysee uM. B.P. Bumpsamca PTAY-MCXA
nm. KA. Tummpssesa.
Fig. 2. Schoolchildren in the Soil and Agronomic Museum named after V.R. Williams.

Hasl CTellb, MYCTBIH:A, KyOpaBbl, MOrpebeHHble TOYBBL B 1éccax)»; «Mup moussl. DakTopsl
[10YBOOOPa30BaHMs, CTPOEHNE U COCTaB»; «[104BbI MpMposHbIX 30H Poccun» u ap.
BaxupimMu popmamu paboThI SABIAIOTCA TAKKe MPAKTUKA YYALIUXCA IIKOM ¥ KOH(e-
PEHIIVM IIKOTbHUKOB, IpoBopuMble Ha 6ase BVIK um. B.P. Bunbsamca (puc. 3). Hlxonpankn
II0f, PyKOBOZICTBOM HAayYHBIX COTPYRHUKOB LleHTpa 11 B COPOBOXAEHMY yUuTesei 610mo-
ruy, reorpaduu, XVMMUY Y4aTCsl CAMOCTOSATENIPHO paboTaTh ¢ PaCTEHMAMIM Ha MOJIEKY/LIP-
HO-TeHeTNIeCKOM YPOBHE, BbIJE/IATD TeHbl Y PACTEHMII, YXaKMBATh 3a OIBITHBIMI O0Opasiia-
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Puc. 3. lllxkonbuuku B Teruiie BVIK um. B.P. Bunbsmca.
Fig. 3. Schoolchildren in a hothouse of the Federal Williams Research Center of Forage Production
& Agroecology.

MI1, U3Y4aTh IMPOLECCHI CeNIeKIIMY U BBIPAIIMBAHNUSA PACTeHNUIT, HAOTIONATD 32 3MEHEHUAMNI
B POCTe PasHbIX COPTOB ¥ TMOPUIOB PaCTEHMIL.

ITo saBepieHNy IPAKTUKM YYaIlMecs FOTOBAT MPE3eHTALMN U BRICTYIAIOT C JOK/Iaza-
M. 3a Tydinue paboThl OHM HATPaXKJAl0TCA TPaMOTaMIL.

B BVK um. B.P. BubsiMca akTMBHO OCYIIeCTB/ISIETCS MHTETPALysl HayKu 1 06pa3oBa-
HUs Ha HalpaBleHUM «JKOJIOTHA ¥ pallyiOHaIbHOE MPMPOJONOIb3oBaHue». COBMECTHO C
BoICIIMMY y4eOHbIMM 3aBefieHnsAMHU (PTAY-MCXA um. K.A. Tumupssesa, Tam6oBckuit ro-
cynmapcrseHHbI yauBepcuteT uM. [LP. [lepxasuna, KanMbIkuii rocyfapcTBEHHbBII YHUBEP-
curet, Kokmeraycknit rocygapcTBenHbiit yuusepcuter uM. 1. Yanmnxanosa Pecry6mkn
Kasaxcran) cospaHbl 5 6a30BbIX Kade/p 110 HAlPaBIeHUAM arpO3KOJIOTHU U PAIIVIOHAIBHO-
T'O IPMPOJOIOIb30BAHNA B 3eM/IETE/IUN U PACTEHNEBOJCTBE.

I[To mannMatuBe VIHCTUTYyTa ecTeCcTBO3HaHMA TaMOOBCKOr0 roCy/japCTBEHHOTO YHIUBED-
curerauM. [.P. [lep>kaBrHa, B KOTOpoM QyHKIMOHMPYeT Kadepa KOOI N Vi IPUPOJOIIOTb-
30BaHIs, CO3/JaH HAyYHO-006pa3oBaTeTbHbII KOHCOPLMYM «V/IHHOBAIMIOHHbIE TEXHOTIOTUY B
AIIK n npuponononb3oBaHuy». Y4acTHMKaMI KOHCOPLMyMa ABNATCA 11 opranmsanuii:
1) Tam60Bckmit rocygapcTBeHHblT yHuBepcuteT uM. [.P. [lep>xaBuHa», 2) Beepoccuitckmit
HAyYHO-MCCIEROBATENbCKIIT VHCTUTYT SalUTBl pacTeHmii, 3) Bcepoccuitckmit Hayd-
HO-JCCIIEOBATeNbCKNII VHCTUTYT CeNbCKOXO3SAMCTBEHHON Mukpobuonorny, 4) CaHKT-
ITeTepbyprckuit rocyAapcTBEHHDI YHUBEPCUTET, 5) Poccmiickuii yHMBepCUTET APY>KOBI
HapofoB, 6) Bcepoccmiickuit Hay4HO-UCCIEOBATENbCKUII MHCTUTYT (UTOIATONIOTUN,
7) ®enepanbHbIil HAYYHbII LIEHTP KOPMOIIPOU3BOACTBA U arpoakonornu uM. B.P. Bunbsamca,
8) ®DepepanbHblit Hay4dHBI LeHTp uM. VI.B. Muuypuna, 9) BsaTckumit rocymapcTBeHHBI
arpoTexHonornYeckuii yuusepcuret, 10) O61ecTBO ¢ OrpaHMYEHHO!! OTBETCTBEHHOCTBIO
«Arpodepment», 11) Accounauns «TexHomornyeckas mnardopma “TexHOIOrUM MUILEBOI
u nepepabarsipaolielt mpombiiteHHOCTH ATTK — mpogyKThI 30pOBOrO MUTaHUA ».

Koncoprnym npepcrapisier co6oit ;06poBonbHOE 00beAMHEHNe OpTaHU3aLNil, Jes-
TEJIbHOCTb KOTOPOTO HAIIpaBjIeHa Ha MHTErpaluio 06pasoBaTeIbHOTO, HAYYHOIO M TEXHO-
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JIOTMYEeCKOTO MOTEHI[UaIa YYaCTHUKOB B 00/MacTy yIpaBleHNs NPUPOJONONb30BaHIEM B
ATIK n necononbsoBanuy. KoHcopumyM ImaHMpyeT chenaTh 9KoIorudeckoe obpasopanue
U TIpOCBelleHNe OCHOBHBIM KOMIIOHEHTOM Y4eOHBIX IPOTPaMM B COOTBETCTBUU C IIEIIbIO,
nocrasneHHoit JOHECKO nepen MupoBbIM COOO1IeCTBOM.

YdebHO-MCCIeOBATeNIbCKAs JIEATETbHOCTD II03BOJAET 3(PQPEKTUBHO (HOPMUPOBATDH
9KOJIOTMYECKYIO KYJIbTYPY MOMOREXN U HOCUT IIO3HABATEIbHbIN, BOCHUTATENbHbIN 11 IPAK-
TUYECKUII XapakTep. B mporecce mpoeKTHO-1CCIeN0BATeNbCKOI NeATeNbHOCTU POPMUPYeT-
s 4eNIoBeK, YMEIOIIUIT He TOTIbKO JeliCTBOBATb M0 06pasIly, HO U IIPaBU/IbHO aHAIM3UPOBATD
U YCTaHAB/IMBATh IPUYMHHO-CIIEICTBEHHbIE CBA3M 9KOJIOTMYECKUX IIPO6IeM U POTHO3UPO-
BaTh 9KOJIOTMYECKIE ITOC/IE,CTB Y€/I0BEYECKON [eATeTbHOCTH.

3a Bpemsa corpygHudectBa BYK um. B.P. Bunbamca co mkonamm yvauguecss HeOLHO-
KPaTHO IIpMe3yKa/lu B MHCTUTYT, 3HAKOMU/INCD C HaIIPABJIEHMEM €ro JesATeNbHOCTH, MOCe-
A/ pas/IMyHble 1ab0paToOpNN, My3ell MHCTUTYTA. B ceNeKIIMOHHO-TEeIINYHOM KOMIIIeKCe
Hay4YHble COTPYJHMKM PAcCKasbIBaAM JETAM O 3HAUEHMM Ji/I 4elOBEKa 1 3KOTOTMYECKOTO
PaBHOBeCA MHOTO/IETHUX TPaB, Palica U IPyTUX CeNbCKOXO03:/ICTBEHHDIX KY/IbTYP, HallpaB-
JIEHUSX UX CeIEKIINHU, METOfIaX 6MI0TeXHOMOT M.

Ha 6ase BVIK um. B.P. Bunbsamca HaunHas ¢ 2018 . IpOBOAATCS JIeTHME IPaKTUKA
HIKOJIbHMKOB. Y4alyecs NPUMHMMA/IK y4acTye B IPOIOJIKe T0CEBOB paIlca, TOPYMIIBI U CY-
PEeIMNIIBI, PyYHOM 0OMOJIOTE PaIICa, B IPOBEEeHNY arPOXUMIIECKIX aHA/IM30B TTIOYBbI 11 pac-
TEHUIA.

IIKOMbHMKM COBMECTHO C COTPYAHMKAMY MHCTUTYTa IPUHMMAIN Y9acTHE B 3aK/IafiKe
U TIPOBEMICHUM OIBITOB B PAa3/MYHBIX 0O/ACTAX CEMBCKOTO XO35MCTBA, arPOIKONIOTUN U OX-
paHbI npupoznsl. Temartrka ux paboT ¢ KaXAbIM roffoM pacumpsercs. OHa BKIIOYaeT CIefy-
IOLIVie HAIIPaB/IeHNA: CPDABHUTENbHAs OLlEHKA PAa3/IMYHbIX 0T€4€CTBEHHBIX COPTOB TOMATOB I
OTYpIIOB, 9KOTorn4eckue ocobenHocty 03ép Kpyrmoe u Knoso, cpaBHUTeNbHAA OlleHKA IIPY-
POJHBIX YOOpeHMIT U MX BIVAHNE Ha YPOXKail OBOLIHBIX KYJIBTYD, U3YUeHNE COTep>KaHMsA
TSDKENBIX META/UIOB B IIPUJIOPOXKHOI 30HE aBTOMOOM/IBHBIX TPAcC, CPaBHEHME JTUCTOBOTO
OIlajia MMCTBEHHDIX U XBOIHBIX TOPOJ, I€PEBbEB U MX BIUAHNUA Ha IJIOfOPOJVE TIOYBDI, BJIJ-
SHUe Pa3NIMIHBIX GAKTOPOB CPEbl Ha IPUPOCT TOMIMHBI TOANYHBIX KOJIEL], CPaBHUTEIbHAs
OlleHKa JICIIO/Ib30BAHNs LIeMEHTHOJA IbI/IM ¥ CTa/IeTIaBM/IbHBIX IIJIAKOB /71 M3BECTKOBAHNSA
IIOYBBI, KaK M 3a4eM IIOIT ITHULbL, IOBEJIeHME YTOK B NPEIJBEPUN 3MMbl, CPAaBHEHNE XUP-
HOKIC/IOTHOTO COCTaBa Pa3/IMYHBIX Macesl, )XMBOTHDIN 1 pacTuTenbHblii Mup IlogMockoBbs,
KOPMJIEHNe JJOMAIIHNX KUBOTHBIX, 3aMKHYThIe 9KOCUCTEMBI, 6e3/JOMHBIe COOaKM B TOPOTe,
6uonornyeckre 0cO6eHHOCTI parica, BAMAHNE PasINYHbIX (aKTOPOB Ha BCXOXKECTb CEMSH
paiirpaca 1 IIoLlepHbI I MHOTO€ JIpyTOe.

ITpoBeneHne 0OyJaIOMMUMMICSA COBMECTHO C YIEHBIMU UCCIENOBAHUI C PACTEHUAMM,
JKMBOTHBIMU, U3y4eHMe OMOIOTMYECKNX 0COOEHHOCTeI MX >KU3HU M PasBUTUA, HAOMIO-
[leHMe 1 yXOJ] 33 CBOMMMU OOBEKTaMM UCCIeSOBAHNUII CIIOCOOCTBYET PACIIMPEHUIO 9KOMIO-
TMYeCKMX 3HAHMIA, ONTyYeHHbIX B IIpoIiecce y4eOHOI IeATebHOCTU. Y HUX pasBUBAETCA
5KOJIOTMYECKOe MBbIIIJIeHNEe, OHMMaHIMe COBPEMEHHBIX NPOo6IeM OKpY)Kalollell Cpefbl,
MOAB/IAKTCA MHTEPEC, MAacca BOIIPOCOB, JKe/IaHNUE, YMEHME, HABBIKM ¥ OIBIT IPMMEHEHNS
9KOJIOTMYECKMX 3HAHUI B IPAKTUKE PallYIOHa/JbHOTO NPUPONOIONb30BAHMUA M OXPaHbI
OKPY>KaIOIero Mupa.

B mkomax cospansl gerckue o6bennHenus «HOHBI ecTecTBOKCIIBITATeNbY. VIX paboTa
OpMEHTMPOBaHA Ha (POPMUPOBAHME HKONOTMYECKOTO MBIIUICHV, HAYYHOTO MMUPOBO33pe-
HUs, PasBUTME MHTEPeca K MCCIElOBATENbCKON NeATeIbHOCTH, Halle/IEHHOl Ha M3y4eHue
IPUPONBI, BIUAHNE Ha He€ Ye/loBeKa, pellleHne 9KOMOTHIecKNX mpobnem. OpraHn3oBaHbI

361



Herbpes Fecewtoe 2021, Tom 44, Ne 3

skcKypcun B IlouBeHHo-arpoHoMmdeckuii myseii um. B.P. Bumbamca PITAY-MCXA
um. K.A. TummpsiseBa i yuyeHUKoB Ko IT. JIoOHs u JonronpysHslii.

YcTaHOBIEHO, YTO MCCTIEOBATENDCKASA JIEATENbHOCTD OKa3bIBAET ITOJIOKUTE/TbHOE BIIM-
AHME Ha pacllMpeHye KPyro3opa, pasBUTIE MHTepeca K 3HAHUAM, MOTUBALMIO I yCIIeBae-
MOCTb yyamuxcs. CpaBHeHIe KadeCTBa 3HAHMII «IOHBIX MCCIefoBaTeNnell» 1 0ObIYHbIX y4a-
IUXCSA BBIABMUIIO, YTO 9TOT MOKA3aTeNb y MEePBBIX MOBBICKICA 6oree deM Ha 60 %. Hayuno-
UCC/Ief0BATeNbCKas eATENbHOCTD IPUBOAUT K NOBBIIIEHNIO MOTUBALMHU U, COOTBETCTBEH-
HO, TIOBBIIIEHNIO KayecTBa 1 9 eKTUBHOCTY 06pa3oBaHusL.

B peanmsaiuy nmpoekTa e>XXerogHO IMPUHMMAIOT ydacTre 6omee 300 yyamuxcs. 3a fgBa
rofia MpoBefieHbl 12 MepompuATHil (IPaKTUK CTYIEHTOB, KOH(MEPEHIMIl IIKOTbHUKOB,
BCTPeY C YUAIVMICS ¥ YYUTENAMY 00100 pa3oBaTeIbHBIX IITKOJI, BOCIIUTATENAMM HETCKUX
cagnoB IT. JIo6H: 1 [loIronpynHsiii).

E>xeropmHo 60omee 30 MIKOTBHUKOB BBICTYIIAIOT C Pe3yIbTaTaMM CBOMX MCCIeOBaHMIT
Ha TOPOJICKUX, PETMOHA/IbHBIX, BCEPOCCUIICKUX Y MEX/[YHAPOIHBIX KOHPEPEHIMAX, MHO-
TUe U3 HUX HarpaXJalTcsA JUIIoMaMy nobemuteneit u npusépos. IIposenens 3 Hayd-
HO-IIpaKTHYecKue KoHpepenuyn yyammxcs Ha 6ase BUK um. B.P. Bunbsamca. 5 BbImyck-
HUKOB IIKOJ Tony4nan HanpasieHyue ot BVK nm. B.P. Bunbsamca Ha 1jefieBoe o6ydeHue B
PTAY-MCXA.

[TonydyeHHBIe pe3ynbTaThl B3aMMOJCICTBYA HAYKU M 06pa3oBaHuUs ABAITCA He0OX0-
AMMOIt MHGOPMALMOHHOI OCHOBOJI [/IsI CO3LAaHNs YCTONYMBOTO CETIbCKOTO XO35IICTBA, pa-
I[IOHAa/IbHOTO NTPMPOJONO/Ib30BAHNSA 1 3alIMThl OKPY KOl Cpefibl.

3akmouenne. C 1ebio GOPMUPOBAHNUSA SKOIOTMIECKOTO MBIIITICHNUS U 9KOTIOTMYECKO-
TO IIPOCBEIeHN, HaJIE&KHBIX OPMEHTPOB U 3HAHMII Y AeTell ¥ MOTOAEKY, BOCIIUTaHNA Oe-
PEXXHOT0, OTBETCTBEHHOTO OTHOILIEHM K IPUPOJiE Y LIKOTbHIKOB 1 CTYIeHTOB Ha 6ase BVK
uM. B.P. BunbsaMca opraHnsoBaHO B3aVMOJIEiiCTBIE 0Opa3oBaHMsA U HAyKH; paspaboTaHbI
obpasoBaTenbHbIe IPOrPaMMBbl SKOIOTMYECKOJ HATIPABIEHHOCTH.

[TpaxkTyyeckas 3HAYMMOCTb PeaNM3yeTC B PAsBUTUM MHTEpeca y4yaluxXcsa K IIpo-
671eMaM CeNbCKOTO XO3sJICTBA U COBPEMEHHOI MpodopyreHTalny MOJOAEXN Ha OCHOBE
B3aMMOJENCTBUA KON, My3eeB, YyHuBepcutetos u BVIK um. B.P. Bunbamca. IlIkonbHUKM
U CTYHEHTBI CTAHOBATCA NPUYACTHBIMU K HayKe, K IOMTy4EHMIO HOBBIX 3HAHUII, PEIIEHNIO
Ba)KHEJIIMX rOCyJapCTBEHHbIX 3a/ja4, CTOAIIUX IIepefi CTPaHolL. B mkomax u Bysax popmu-
pyetcs 6ynymee Poccnn.
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B cmampve npusodumcst unopmayus 06 sKkcno3uyuu, nocesuéHHot 125-nemuio
co ous posdenus npogeccopa I.H. Bnunxosa, omxpuvimoti secroti 2022 2. 6 My3see mop-
a Tomckoeo 20cydapcmeenHo20 nedazo2u4eckoeo yHusepcumema. Ananusupyemcs
MHoz0nemHAA paboma npogeccopa I'.H. Brunkosa no usyuenuo mop@hsnoix pecypcos
Tomcxkoti obnacmu, a maxxe npedcmaenentuviti 6 Mysee moppa mamepuan 06 smom
nepuode e20 Hu3H.
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UNIVERSITY DEDICATED TO PROFESSOR G.N. BLINKOV

L.I. Inisheva., Dr. Sci (Biol.), E.V. Porokhina, PhD
Tomsk State Pedagogical University, Tomsk, Russia

The paper describes the exposition dedicated to the 125" anniversary of the birth of
Professor G. N. Blinkov, which was opened in the Peat Museum of Tomsk State Pedagogical
University in the spring of 2022. Professor G. N. Blinkov’s long-term work to study the peat
resources of the Tomsk region and the materials about this period of his life collected in
the Peat Museum are analyzed.
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Brenenne. Ha nomo Cubypu mpuxopgurcst okono 57% teppuropun n 16,3% HacemeHust
Poccniickoit ®epepannu. IIpu atom 3amagHo-CubMpCKmil SKOHOMIIECKUIT PaloH IPeCTaB-
s1eT co60it KpyIHermit TopsHOI pernoH Mupa ¢ 39% MUpoBbIX 3anacos Topgda. B Cubupn
IIOIIa/Ib TOPMAHBIX 607I0T focTuraeT 42% OT MX IUIOLIAAM MO Beeit Tepputopuu Poccuiickoit
Depmepanui, ¢ cofiep>kaHueM yriaepoaa 42,3 MApJ, T, 4TO cocTabAeT 36% JelOHMPOBAHHOTO
yrepopa Poccyn. OTa TeppuTopiA yHIKaIbHA Ipeo0IafaHyieM KPYIHBIX TOPQSHO-O0TOTHBIX
crcreM, 00pasoOBABIINXCS B pe3y/IbTaTe CAMsHMS 60/IBIIOro Yncaa 60I0THBIX MaccuBoB. He
CITy4aitHo mpolecc 3abomaunBanus Ha 3anagHo-CubMpcKolt paBHIHE HAa3bIBAOT IIPYPOAHBIM
¢eHomeHoM MUpoBoro ypoBHs. [Toatomy 3ananHyio Créupb MO>KHO Ha3BaTh MUPOBOJL CTO-
nuieit 60710T, KOTOpast B MEPCIEKTIBE MOXeT ObITh TEPPUTOPUETL C PA3BUTOI MHYCTpUEN
IIPOM3BOACTBA CaMOJl pa3HOOOPa3HOI IPOAYKLMY Ha OCHOBe Topda.

Ha 6ase ToMckoro rocygapcrBeHHOro negarorudeckoro yuusepcutera (TI'TIY) B 2006 r.
6b11a OTKpbITA Crrennanusaus « Topdsiable pecypcsl 1 TOp(OIOIb30BaHIEe» U pa3paboTaHbI
OI'OCsI 10 HaIpaBIEHNIO TIOATOTOBK «TOpdoBeneHe» (KBamduKanum «6akamaBp» u «Ma-
rucTp»). Lle/bio ABIANOCH CO3/jaHNe MHANBUAYATbHOI CHCTEMBI IOATOTOBKM KaJipOB, BIaJie-
I0IUX (YH/IAMEHTAIbHBIMM 3HAHUAMM B 00JIACTU OXpaHbI TOPPAHBIX 60/TOT, PUIMKOXUMUM
u 6uosnoruu Topda, TEXHOMIOINIT ZOOBIYM 1 ITTYOOKOII IIepepaboTky Topda, palOHaIBHOTO
IPUPOROIIONIb30BaHMA Ha TOPMAHBIX 060710Tax B yenoBuax Cubypu. IIpennocsuikoi aToMmy
TIOCTTY>KM/IN MICCTIe0OBAaHMA MHOTUX YU€HBIX, B T.4. ¥ ['eoprusa Hukomaesnya bimukosa.

Kparkue 6norpaduueckne ceenenns o npodeccope I H. Bimnkose. B Mysee Topda
ToMmcKoro nefarorn4eckoro yHuBepCcuTeTa MpeCcTaBAeHa 9KCIO3ULM A, TOCBAIEHHAA IIPO-
¢deccopy I'.H. buakoBy (puc. 1), KOTOPbI MHOTO BPEMEHU MOCBATII U3YYEHUIO CBOVICTB
TopdoB Cubupu u UX panyoHaIbHOMY MCIIO/Ib30BAaHNIO B CEIbCKOM X035JiCTBe .

6 Mas 2022 I. UCIIONTHWIOCH 125 JIeT co JHA POXKeHN JOKTOPa 6M0/IOTMYeCKUX HaYK,
npodeccopa I'eoprust Hukonaesuua binukosa (1897-1984), KOTOpbIil B 4MC/Ie TIEPBBIX
y4€ubix B C61py 3aHSICS TEMOI PallMOHAIBHOTO MCIO/Ib30BAHNUS TOPQSIHBIX PECYPCOB.

Puc. 1. ®parmenr skcrosuiun B Mysee Topda, mocssménnoit npogeccopy I'.H. Banukosy.
Fig. 1. A fragment of the exposition dedicated to Professor G. N. Blinkov in the Peat Museum.

! https://Itorf.tspu.ru/museum.html; http://torfmuseum.tilda.ws/
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B 1931 r. on okoHuna ToMcKuit rocyfapcTBeHHblil negarorndeckuit nacrutyt (TTTIN).
C 1936 mmo 1985 r. (48 ner!) I'eopruit HuxonaeBnuy pabotan B 9TOM e By3e, U3 HUX 7 JIeT
ObU1 fexaHoM 61onoro-xumudeckoro daxynprera TITIV u 43 ropa — 3aBenyomum Kade-
Ipoit 6OTAHMKIL.

Teopruit HuxomaeBud ¢ fleTcTBa O4eHb X0Tesl yunThcsa. Ho ero mepBsie Tofibl B cubup-
CKOIT CeNbCKOI ITybrHKe 6putu HerrpocTbiMu. OH popuics B 6e[fHOI KPeCThsIHCKOI ceMbe:
orery JleToM paborain x1e60poboM, a B Apyroe BpeMs ObUI MUIBIMKOM fepeBbeB. C 7 1eT CbIH
paboran BMecTe ¢ OTLOM. VI TONIBKO B 12 JIeT, Korza B I. MMHYCMHCK OTKPBUIOCDH YUVJINIIE
(mKosIa rpaMoTHI), OH YTOBOPWI POAUTE/IEI OTAATD €T0 B IIKOJIY IPY YC/IOBUY IIPOJO/DKATD
ITIOMOTaTh POIUTENAM B X HEeNErkoM jiente. Yepes 3,5 roma I'eopruii OKOHUMII IBYXKIaCCHOE
yUMAMILE U MOCTYIMI B MUHYCUHCKYIO YIUTENBCKYIO CEMUHAPUIO, 3aKOHYUB €€ B 1918 1.
B Bo3pacre 21 ro. OH IpoIé/ rpakIaHCKyI0 BOITHY, CUIbHO 60JIeN M HEMHOTO YUUTeNTbCTBO-
Baj. Korga I'eopruto HukomaeBuyay ncronumics 31 rof, oH Hauas IperojaBaTh 610/I0TUI0
Ha pab¢dake Tomckoro rocymapcrsennoro yausepcuteta (TTY) u 3aouno yunrtbca. Yepes
3 roga MOy 4T AUIUIOM NIeAaroTMIecKoro By3a. B 35 et o moctymu B actimpanTtypy TTY no
crrenyraibHOCTH «D1310IOrNA M OMOXMMMA PaCTEHWIT» U 3[,eCh SKe 3al[UTII KaHAUATCKYIO
puccepranyio. B 1957 r. 'eopruit HukonmaeBny samutir JOKTOPCKYIO guccepranuio B Moc-
KOBCKOM IIe[JaTOTMYEeCKOM MHCTUTYTe UM. JIeHMHa Ha TeMy «A30T06aKTep 1 ero sHadeHue s
BbICIINX pacTeHui» [1]. Ynen-koppecnongent AH CCCP E.H. MuinyctuH BbICOKO OLieHIT
TpyZ y4€noro. OH oTMedas1, 4To Kadenpa 60TaHNKY TOMCKOTO IIefarorn4eckoro MHCTUTYTa
0] PYKOBOZICTBOM JOKTOPa OMOIOrMYecKyX Hayk, mpogeccopa I.H. biannkosa, mposena
3HAYUTE/IbHbIE VICCTIEIOBAHNA 110 U3YYEHIIO CMOMOTIYECKIX V1 CBOOOIHO SKMBYIIUX a30T-
(uKCcaTOpOB, MPefCTAB/IAIIINX HHTEPEC B TEOPETUIECKOM I IPAKTIIECKOM OTHOIIEHMSX.

Pesynbrar >xusHenHoro mytu I'eoprus HukomaeBuda ot x1e60po6a u MUbIIMKa IepeBbeB
JIO COCTOSIBIIEr0Cs Y4EHOTo: B TOMCKOM TroCy/JapCTBEHHOM IeJJarOrMuecKoM MHCTUTYTe OblTa
OpraHM30BaHa arpOOMOCTAHIINSA, CO3/JaHa Hay4YHas IIKOJIa; MM ONy6/mKoBaHo 6osee 130 Ha-
YYHBIX paboT, TIOATOTOB/IEHO 5 YIeOHBIX ITOCOOMIT, IO €T0 PYKOBOACTBOM GBIV 3AIIIIE€HBI
9 KaHIMJATCKUX ¥ 1 JOKTOPCKas AYCCepTaLVL.

CrouT OTMeTUTb He TONBbKO Cy>KeOHbIe 3acayru. Yueruk I'eopria Hukonaesnda H.E. I'pe-
KOB B IIPMBETCTBEHHOM CJIOBe Ha 70-7IeTue CBOEro yuurers mucan: «MHe 0co6eHHO pagocT-
HO TTOJYEePKHYTbH, C KAKUM YIIOPCTBOM U HACTOYMBOCTBIO BbI Bcerpja 60pomuch 3a cyacTbe
HapoJa, 3a cyacTbe Haleli Pogunel, 3a passuTtue Haykn. Bol 14 Hac ABIsA€TECh IPUMEPOM
B Tpyze U xXusHu» [9]. B ato Bpems nop pykoBopcTBoM I'eoprus HuxomaeBnya Ko/eKTuB
Kadenpsr paboTain yxe 1o gByM Temam: «Bbuonornaeckas ¢ukcanys azora atmocepsl u eé
3HadYeHne B 3eMenenum» 1 «TopdsHble 6010Ta 11 X KOMIUIEKCHOE MCIIONb30BaHNUE B CENlb-
CKOM XO3AJCTBE».

ITepsble uccnenosanusA Toppos Ha Kadenpe 6otanuky TTTIV 6bimu nposefens: B 1961 r.
oz pykoBoactsoM 'eoprus Hukonaesnya. Haunnas ¢ aToro roga, Ha Kadeape BBIITOTHA-
JIUCh KaK (yHAAMEHTA/IbHbIE NCCIEHOBAHNSI (XapaKTepUCTHKA TOPDSHBIX 60IOT, CBOIICTBA
TOpOB 1 TOPSHBIX 3a/IeXKelL), TAK U MPUKIAfHbIe (TEXHOIOTUY IPUTOTOBIEHNS TOPDsi-
HBIX KOMIIOCTOB, TOP(}O-MIHEPaIbHBIX YA0OpeHNIT, UCIIOIb30BaHMe TOP(IHBIX KapbepOB
IIOZL Ce/TbCKOXO03sI/ICTBEHHbIe yrofbs). B 1975 r. Beiuta kuura [ H. binukosa «Topdsaunkn
U VX MCIIO/Ib30BaHIe B CEIbCKOM XO3s1/icTBe» [2], rie 6bU1y 0600111eHbI MHOTO/IETHIE pabo-
TBI Kadefpbl. ITO HAIpaB/IeHe peann3yeTcs U B HacTOsALlee BpeMs ero ydeHuKamn [3, 4].
Bornbioe BHUMaHE M3YIEHNIO 3aIIaTHOCHONPCKIX GOJIOT yAeIMIN KaK COMPCKIe YIEHbIE,
TaK 1 y4€HbIe eBPOIeNICKOl JacTy Poccun. 3HaunTeNnbHbIN BKIAL B KOMIUIEKCHOE M3ydeHe
IPUPOAHBIX ycnoBuit 3amagHo-Crb1pcKoil paBHUHDI BHECTIN €CTeCTBEHHOHAYYHbIE (aKyIIb-
TeTbl MOCKOBCKOTO TOCY/JapCTBEHHOTO YHUBepcuTera [5-8].

Okcnosumusa Myses ropda TTTIY. Enuncrsennsiit 3a Ypanom Myseit Topda (puc. 2) 6bi1
oprannusoBaH B 2010 r. mpu GpMHAHCOBOI MOAAEPIKKE TOCYAapPCTBEHHOTO KOHTPaKTa
Ne 02.740.11.0325 B 1. Tomck.
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Puc. 2. Myseit Topda: a) LeHTpanbHas JacTb; 6) CeBepHast 4acTh; B) 9KCIO3ULMsA Myses, mocBs-
méHHas payHe 6OTIOT.
Fig. 2. Peat Museum: a) General view; b) Northern part; ¢) Swamp fauna exposition.

VIMEeHHO B 9TOM PeryoHe paclonaraeTcs caMmoe 6oblIoe 6010To B Mupe — Bacioranckoe.
C BBICOTBI IITHYbErO HOJIETA 3aMETHbI KOJIOCCATIbHBIE IPOCTPAHCTBA PXKABO-XKENTHIX 60/I0T-
HBIX MaccuBOB. To/IbKO rosyOble OKHa MHOTOYVC/IEHHBIX 03€P U TEMHO-3€/IEHBIE JIEHTHI 110
6eperaM M3BWINCTBIX PeYeK BHOCIT pasHOOOpasue B 9Ty KapTuHy (puc. 3). 3HaveHue 6010T
OIPOMHO. DTO U JIECHBIE YTObsI, HA KOTOPBIX IPOM3PACTAIOT JIECA, U CE/IbCKOXO3SIIICTBEH-
HbI€ 3€MJIN, C KOTOPbIX HO}IY‘{aIOT BBICOKIIE ypox(a]/{ CeNbCKOXO03ICTBEHHBIX Ky}IbTyp IIocie
IPOBeeHNsI OCYLIeHNsI. TO U IPUPOIHBIN YIIEBOZOPONHBII PeCypc, KOTOPBIil TO3BOJIAET
nomy4uTb 6onee 60 BUOB HpopyKumu. [IpnuéM HeKOTOpbIe 113 HUX MOTYT ObITh [IO/TY4€eHBI
TOJIBKO 13 Top(da (AKTUBHbIE IV, PSI; CTPOUTEIBHBIX MATEPHAIIOB, COPOEHTOB, MEJVILIHCKIX
IIpeapaToB U MHOTOE IPYTOe).

Puc. 3. Bacroranckoe 6010T0: a) 0COKOBOe 60710T0; 6) 60/10THBIE KOMIUIEKCHI [10].
Fig. 3. Vasyugan swamp: a) sedge swamp; b) marsh complexes [10].

B mpuponooxpaHHOM 3HadeHNN 60/10Ta 00eCIeINBAIOT COXpaHeHe TeHODOH A PenKIX
SKMBOTHBIX U PACTEHUIT, BIUSIOT Ha OPMUPOBAHIE TEMIOBOTO U BOJHOTO GajlaHCca TEPPUTO-
puii. O60 BCéM 3TOM paccKasblBaeTcsl Ha 9KCKypcusax B Mysee Topda.
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B Mysee Ha 607IbIIIOM 9KpaHe IIOCETUTENU MOTYT IIOCMOTPETD CIalif-(UIbMbI 0 60I0TaX
U MX ob6UTaTeNAX, 0 fobbIde Topda u ap.: «<KuBoTHBIL Myp 60/10Ta», «AniTeka Ha 6OIOTE,
«XyIO>XKHMKM 0 60710Tax», «BoIOTHBIE pacTeHN», «DKCIeRuuuy Ha 60710Ta», «OcyleHye 1 f1o-
6br9a Topda Ha TONMBOY, «’KM3HD XaHTHI-MaHCH Ha 6070Tax». [IoATOTOBIEHBI MHTEPECHBIE
9KCKYPCUM [ TIOCETUTENIEN pa3HBIX BO3PAcTOB: «bonoTa u Benkas oTedecTBEHHAsA BOMHAY;
«Mmudsr 0 60710Tax»; «B rocTAX y IJapeBHBI-TATYLIKN». B My3ee opraHnusoBaH «60IOTHBII
YTOJIOK», TOMOTAIOIMII IIPECTAaBUTD cebe OOOTHBIT Mup B mpupoge [11].

Ha npumepe Myses Topda TTTIY ocyuiecTBseTcs cucTeMa HellpepbIBHOTO 00pa3oBaHys
JIMYHOCTY: OT JeTell B IOMIKOIBbHBIX 00pa30BaTe/IbHbIX YUPeXKICHIAX 1 Hada/IbHOM IIKOJIE 1O
HOJTyYe Vst JUITIOMa creryanucta. 3a 10 et Myseit mocetunu 60ree 2 THIC. IIOCETUTETIEIL.

Myseit Topca — 910 He 3acTbIBLIAs UCTOPYA®. OH )KUBET HOBBIMM SKCIIO3ULIVSIMI U IIOCETHTE-
navu. CoBceM HeIaBHO IPOLLUIN IIPE3eHTALINM SKCTIO3ULINIA, TOCBANIEHHBIX I00M/IeAM aKajieMIKa
Bopuca Crenanosiuda Maciosa, npodeccopam Qennxcy Pysumosndy 3aiiensmany, Bragummpy
EsrenpeBuuy PakoBckomy, Cepreto Hukomaesmay TiopemHOBY. A B Mae 2022 T. COCTOSIACh IIpe-
3eHTALVIA 9KCIIO3UIINY, NOCBAEHHOI Tpodeccopy Teopriio Hukornmaeuuy brnukosy.

3axmouenne. Cosganue Myses ropda B ToMcke — 9TO TaMATb VICCTIEROBATEIIAM CUOMP-
ckyx 60710T, K KOTOpbIM oTHOCUTCS U Tpodeccop [LH. bnukos. B Hacrosiee Bpems: Myseit
SIBJIAETCS YaCThIO MHAVBYYaIbHOI CUCTEMBI TIO;TOTOBKY Ka/IpOB, KOTOPbIe 00/IafjaloT GpyHa-
MEHTaIbHBIMU 3HAaHMAMM B 0671acTy PUSMKOXMMUM U 61onoruy Topda, TEXHOMOTHI F06bIIM
u nepepaboTku Topda, oXpaHbl TOPPAHBIX 6OTOT U PALMOHATIBHOTO IIPUPOJIONIO0/Ib30BAHNA
Ha TOpdsIHbIX 60710TaxX B yenoBusix Cubypu. 1o, yIUThIBast TUAPOMOPGHOCTD TePPUTOPUN
Cubupu, Mo3BOJIsIeT BBECTI PETMOHA/IBHYI0 KOMIIOHEHTY B IIPOIIECC 0OYUeHNUs CTYAEHTOB,
0CO0EHHO B AMCLUIUIVHBI €CTECTBEHHOTO HAIIPAB/IEHIsI — OMONTOIMYeCKYI0, XUMIYECKYIO,
reorpaduyueckyio.
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CTEHA4 <MATHHUTOC®EPA» B 9KCITO3HULINHN MJyBEH
SEMAEBEJAEHHUA «3EMAA BO BCEAEHHOMW »
M.A. Bunnuk, O.I1. Usanos, A.A. Kocubipera, B.M. Hapyrun®

Ha cmende sxcnosunyuu Myses semnesedernus MI'Y «3emns 60 Beenennoii» 0emon-
CPUPYIOMCS cheyuduKa cmpykmypol u 0co0eHHOCHU OUHAMUKU CTIONCHOTE CUCIeMbl
Mmaznumocpepot Semnu. Paccmompenvl npoyeccul, npomexanusue 6 mazHumocgepe.

Kniouesvie cnosa: maznumocpepa, mazHumonaysa, paouayuoHHole nosca 6aH
Annena, nnasmouo, conHedHuvlil 6emep, MazHUmMHbvle Oypu, MOHUMOPUHE MAZHUMOCHepol.

Ccvinka ons yumuposanus: Bunnux M.A., Meanos O.II., Kocuvipesa A.A.,
Yapyeun B.M. Cmeno «Mazrumocgepa» 8 skcnosuyuu My3ses 3emnesedenust «3emns 60
Bcenennoii» // XKusznv 3emnu. T. 44, Ne 3. C. 370-376. DOI:

ITocmynuna 05.03.2022 / IIpunama k nybnuxavuu 03.08.2022

«THE MAGNETOSPHERE»: A POSTER AT THE EXHIBITION
«EARTH IN THE UNIVERSE» IN THE EARTH SCIENCE MUSEUM

M.A. Vinnik, Dr. Sci (Pedagogic)!, O.P. Ivanov, PhD', A.A. Kosnyreva',
V.M. Charugin, Dr. Sci (Physics and Mathematics )*
! Lomonosov Moscow State University (Earth Science Museum )
2 Moscow Pedagogical State University

The poster at the exhibition «Earth in the Universe» in the Earth Science Museum
demonstrates specific features of the structure and dynamics of the complex system of Earth’s
magnetosphere. Processes occurring in the magnetosphere are considered.

Keywords: magnetosphere, magnetopause, van Allen radiation belt, plasmoid, solar
wind, magnetic storms, magnetosphere monitoring.

For citation: Vinnik, M.A., Ivanov, O.P., Kosnyreva, A.A., Charugin, V.M., ««The
Magnetosphere»: A Poster at the Exhibition «Earth within the Universe» in the Earth
Science Museum,» Zhizn Zemli [Life of the Earth] 44, no 3, 370-376 (2022) (in Russ.,
abstract in Engl.). https://doi.org???

Beepenne. Creny «Maruurocdepa» pefHasHa4eH /I WUIIOCTPaTUBHON TeMOHCTpa-
L[Vl OCHOBHBIX CBEJJeHMII IT0 CTPOCHMIO U JYHAMYKEe MarHUTOCQepsl 3eM/IU B 9KCIIO3ULIN
«3emrist Bo BeeneHnoi». OH COCTOUT U3 psfa TEMATUIeCKNX MH(YOPMALMOHHBIX 6/I0KOB:
BBEPXY pacIojokeHa MHPOPMaIV O CTPYKType MarHUTOC(ephl, HIDKe IIpeficTaB/IeH 010K
«ITpoweccel B MaruuTocdeper, emé Himke — 6110k «BosaeiicTBue Ha MarHUTOChEpy COMTHEYHOI
AKTUBHOCTW», CIeBa OT Hero — 6710k «CpeficTBa MOHUTOPMHIA MarHuTocepsl», clipasa —
«MoHutopusr marautocgepsl» (puc. 1).

Crpykrypa MarHuTocepsl. B BepxHeil YacTU CTeHJIa paclioaraeTcs 610K, IOCBAIIEH-
HBII CTPYKType MarHuTocdepsl (puc. 2).

B nenrpe 6710Ka n306paskeHa cxeMa CTPYKTYPBI CTIOXKHOI CCTeMBI MarHUTOC(EepbI 3eMIH,
Ha KOTOPOJI TOKa3aHbI BCe €€ MOACYICTEMbL: COJTHEUHBIIT BeTep, GPOHT YAapHOI BOJIHBI, XBOCT
mann AHarobeBuY — JL.I€f.H., B.H.C., vin_nik@mail.ru; ViBanos Orer IleTpoBud — K.L.-M.H.,

B.H.C., ivanovop2007@yandex.ru; KocHbipeBa AHacTacusi AJleKCaHPOBHA — H.C., Myseit semnesenennst MI'Y; Ya-
pyrus Bukrop MakcumoBud — f.¢.-M.H., mpod., MOCKOBCKNIT IefarornyecKmii roCyiapCTBEHHBIN YHIUBEPCUTET.
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MATHUTOC®EPA — cnoxHas nogcuctema 3emnu, CBOMCTBa KOTOPOI M aCUMMETpUYHas
¢hopma onpenensoOTCA MarHUTHLIM NonieM 3eMny 1 ero B3auMoAencTBUeM C NOTOKamMM
3apAXeHHbIX YacTuy oT ConHua

CTPYKTYPA MATHUTOC®EPbI

BO3[ENCTBUE HA MATHUTOCOEPY
COMNHEYHOM AKTUBHOCTH

CPEACTBA MOHUTOPHHIA -
MATHUTOCOEPLI - = MOHUTOPUHI MATHUTOC®EPbI

R — Weawos O.N. Auzain cronaa

Puc. 1. Bup crenpa «Maruurocdepar» B 9KCrosuimm «3emst Bo BeemeHHOT».
Fig. 1. View of the poster «Magnetosphere» at the exposition «Earth in the Universe».

MarHuTocdepsl, MArHUTOMAY3a (rpaHnIia MarHUTOChepsl), paiialliOHHBbIe M05ICa, KOMbLIEBOI
TOK, IIJTa3MEHHBIN CI0M, IIJTa3MOM/I.

Marnurocdepa — BHELIHsIs 3a{UTHAsI 000/109Ka 3eMI, TPeCTAB/IIIoast cO60It reomMar-
HUTHOE T1071e, Te)OPMUPOBAHHOE COTHEUHBIM BeTpoM. Maruutocdepa siB/IseTCA IPeMATCTBUEM
IULs1 TIa3Mbl COJTHEYHOTO BETPa, YB/IEKaIolIell 3a 06010 COTHeYHOe MarHUTHOE morte. I1pu
CBEPX3BYKOBOM 00TeKaHMU MarHUTOC(epbl 3eM/IV COMHEYHBIM BETPOM B €€ T060BOII 4acTn
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CTPYKTYPA MATHUTOC®EPbLI

Cxema hOPMUPOBAHHS MIOCTORKHOTO MATHWTHOTO.

N0NA 3eMA Y hOPMA MATHUTHBIX CHIOBEIX Bo BHYTPEHHEM PAAUAUVOHHOM nosice 3eMn

 nomoulbto npuGopa Pamela (PO, “Pecype AK1”)

WAPOAUHAMO (Ro OGHapyXeH BHTUPOTOHHbIH NoAC

CxeMa CTRYKTYPbI MarHMTOCceps! 3eM, hOPMHPYEMOi BIanMoARHCTBHEM PaawauyonHbie nosica: 1) BHewHMi — A0 40 000 K); 2) BHYTPEHHWA —
3 )

HeyxcBA3Han CTPYKTYPa — npoToHocdhepa (~1,5 Rs, E =30 MaB) MATHUTHOTO 0N 3EMNH C CONHENHbIM BETPOM (5. 7015 000 K; 3) MATHHTHLIE GHAIOBBI SIMHMH; o-

'BaHHLIA BLICOKOIHOPTETHHECKUMA HACTULLAM

Puc. 2. Crpykrypa MarHuTOChEpHI.
Fig. 2. Structure of the magnetosphere.

(B moficonneyHoit 061actu) Ha paccTosHum okoso 10-12 R o6pasyercs cTosyas yfapHas
BOJIHA. B aHTMCONMHEYHOM HalpaBIeHNUN CUIOBbIE IMHUY MarHUTOC(ephl BBITATMBAIOTCS
B popMe «XBOCTa», KOTOPBI/ MOKHO HPOCTENTH 10 PacCTossHMsA 0komo 1000 R . Buemnss
rpaHMLIa MarHUTOC(EePbl Ha3bIBaeTCS MATHUTOIAY3011 ¥ MOXKeT MMeTb TomuuHy 100-200 Km.
MarnuTomnaysa SKpaHUpyeT ONOCTb MarHUTOCHepHl U 3aTPYAHAET HOCTYII B Heé 3apsKeHHBIX
YaCTHLI, €€ IIOJI0’KEeHNeE 3aBYICUT OT IJIOTHOCTH IIOTOKA YaCTHUL] COIHEYHOI0 BeTpa. XBOCT Mar-
HUTOC(EPDI COCTOUT 13 IIA3MEHHOTO C/IOSI ¥ TOHKOTO HEITPAIbHOTO CTI0S], PACIIONIO>KEHHOTO
B ero cepenyHe. 'pannuiia mrasmocdepsl HepeKpbIBaeTCs pagyalIOHHBIMY [IOCAMU 3eMIINL.

dopma MaranTocdeps! onpefenseTcs 6aTaHCOM ANHAMUYIECKOTO JaBIeHsI COTTHEYHOTO
BeTpa U yapOB KOPOHA/IbHBIX IIJIA3MEHHbIX IIOTOKOB, C OJJHOV CTOPOHBI, ¥ JJaBJIEHMEM Mar-
HUTHOTO MO/ 3eMIIU,— C APYTOIi.

B neBoit BepxHelt yacTu 6/10Ka pacronaraeTcs cxema GpOpMUPOBaHUS TOCTOSHHOTO
MAarHUTHOTO 1107151 3eMiiyt 1 popMa MarHUTHBIX CYIOBBIX IMHMUII B MOZE/I MATHUTHOTO TUAPO-
nuHamo. Hipke mokasana Mofiesib IpOTOHOC(hEphI — BOJOPORHOI KOPOHBI 3€MJIM.

B mpaBoit HyDKHeIT 9acTy 6710Ka MpeJicTaBIeHa CXeMa PaJUAllIOHHBIX [T0SICOB 3eMJIN.
PajinanoHHbII TOSIC — 06/1aCTh OKOTI03€MHOTO IPOCTPAHCTBA C MHTEHCHBHBIMI TOTOKAMM
9HEPIUYHBIX 3aPsDKEHHBIX YACTHUL], IPENCTABIAIONNIT COOO0IT TOPOUJI, KOTOPBIIT IETUTCS Ha
BHELIHNUII PajualoHHbII mosic 3emnu (BbicoTa 50 40 000 KM), BHYTPEHHMIT pafyaliiOHHBII
mosic (BbicoTa 710 15000 KM), MarHUTHbBIE CUIOBBIE IMHUU U T05IC, 00pa30BaHHBIIT BBICOKOI-
HepreTM4ecKMI YacTULAMIUL.

Bo BHyTpeHHeM paayalioHHOM Hosice 3eMu ¢ moMolpio npubopa Pamela («Pecypc-
IK1», P®) o6Hapy)xeH aHTUIIPOTOHHBII HO5C (IIPaBblil BEPXHUI PUCYHOK).

ITpoueccsr B marHuTocdepe. Hike pacnonosxeH 610K, MOCBAIIEHHBII IPOLIeCCaM,
IPOMCXOAAIIMM B MarHuTocdepe 3emnu (puc. 3).

Bosuukaroniee B IOrpaHMYHbBIX 00/1aCTAX MarHuTOChepbl 3eMIn 9MeKTpUYecKoe MoJe,
00yCTIOB/IEHHOE IIEpeCOeMHEHVIeM 1 BASKVM TPeHUeM, IPUBOJUT K OSBIEHNIO IPOJO/IbHBIX
97eKTPUIECKUX TOKOB, TEKYLIUX BJJO/Tb MATHUTHBIX CUIOBBIX IMHUIA. DTU TOKY 3aMbIKaIOTCA
Yyepe3 BBICOKOIIPOBOAALLYI0 MOHOC(hePY, BTekast B Heé Ha yTpeHHell CTOpPOHe I BhITeKas Ha
BeuepHell. JIoHOcdepa B 9T0JT Ljenu sABIsAETCS HArPy3Koii, T.e. B MarHuTocgepe fHeiicTByer
MarHUTOTUIPOSHAMIYECKII TeHePaToP, IPeoOpasyIoImil KMHETUYECKYI0 SHEPIMIO II/I1a3-
MBI COJTHEYHOTO BETpPa B 9HEPTUI0 MaTHUTOC(HEPHO-MOHOCHEPHDBIX TOKOB (BepXHUII BBl
pucyHOK)".

! Earth’s magnetosphere (http://dic.academic.ru/dic.nsf/enc_physics/3808/MATHUTOC®DEPA).
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MPOLIECChI B MATHUTOC®EPE

TIpOAONbHEIR TOKH, ABNAIOTCH IMEMEHTAMM TOKOBOH DuHamuka markuToCdepbI npH opMH- TIp¥ NepeceeHN MarHWTONaySb1 NPOTOHbI Mepeaatia SHeprui CONHENHOTo BeTpa B XBOCT
LNy MarHuTOCKe pa-HoHOCepa. OHK CO: POBaH#e NNAIMONAA (35 Xoyic. 1985) OTKNOHSIOTCA K YTPEHHEH CTOPOHe, = MATHUTOCGOPbI 32 CHeT BIAUMOAOH bt
MATHUTOC(HOPHEIMM TOKOBLIMA FRHOPATOPaM) K BeepHeH. MeXay HUMM TeveT TOK (P030BOE) C MaTHATHBIM noneM

3NKTPOMHSI, KaK 1 APYTHE 3APAXEHHbIS HACTULLI & MarHH-
ToCdhepe, ABUKYTCS N0 CIUPANbHbIM TPACKTOPUSM BAOL
CMNOBLIX NMHAJA MArHATHOTO NONA, NIPOHMKA FNYGOKO 9MeKTPOHEI COYAAPASCE C ATOMAMA M MONEKYNaMH MCTYCKAIOT
& woHoctep) 9 “TOPMO3HOR” PEHTTEHOBCKO® U3nyeHMe. ATOMb,
7 ACHHbID COYAAPEHASIMM, TOXe WINYHaIoT

KWMGROPORHLI® HOHb! OMKCHPYIOT OTKNMK MATHATOC(DEPEI
wa yRapHyio son (RatHbie MoRenMpoBaHAS)

BO3AEHCTEME MATHUTHOT BYPH Ha 03OHOBBIF GO
710 AaHHLIM CnyTHWKA Themis & nepuoa 2000 .

Puc. 3. [Tporeccsl B MaranTocdepe.
Fig. 3. Processes in the magnetosphere.

ITpuHOCKUMDIV COMTHEYHBIM BETPOM ITOTOK 371€KTPOHOB ¥ IPOTOHOB, HOCTUTAasA MaTHUTOC-
¢depsl, HAYMHAET B3aVMOJEICTBOBATh C MATHITHBIM [I07IeM 3eM/IN. DIeKTPOHBI 3aXBaThIBa-
I0TCsI TEOMArHUTHBIM II0/IEM, U Jaree ¢ OOMbIINMY CKOPOCTSAMM ABIDKYTCS IO CIIMPATbHBIM
TPaeKTOPMUAM BOKPYT CMJIOBBIX MAaTHUTHBIX JTMHUI OMA. JIMHNUK, TIOCTENIEHHO «CTYIIAAChY,
MIOAXOMST K 3¢MHOJ ITOBEPXHOCTM B IPUIIOSIPHBIX 06/acTsx. Tyaa-To 1 yCTpeMIsoTcs 3a-
Kpy4YUBaIoIecs BOKPYT CYIOBBIX IMHMI 371eKTPOHbL. Ho ZOCTUTHYTD TOBEPXHOCTH 3eMIN
OHI BCE >Ke He MOTYT, T.K. [I0 Mepe IepeMellleHI s BI0/Ib MaTHUTHBIX CYJIOBBIX JTVHUI IO
M IpUO/IVDKEHNS K 3 MHOI IIOBEPXHOCTH 37IEKTPOHBI ITOIIAAI0T B 0671aCTh BCE 60TI€e CHITBHOTO
1107151 (JIEBBIIT CPEHMIT PUCYHOK).

Huxe pacnionaraioTcs JaHHble MOZeNMPOBaHMs QUKCALNY KMCTOPOSHBIMIU OHAMMA
OTK/IMKOB MarHnToc(heppl Ha yAAPHYIO BOITHY IUIa3MBL

Ha BTOpOM BepxHeM pUCYHKe ITOKa3aHa cxeMa AMHAMUKYU MarHuTocdepsl npu 06paso-
BaHMM TIa3Mouza. MexXIIaHeTHOe T10J1e HallpaB/IeHo Ha 10T, MarHUTHbIE 110/ Ha IHEBHOI
MarHuTOIIay3e aHTUIIApa/UIe/IbHBI, TAK YTO BO3HMKAET HeliTpanbHast nuHus. Ha 6ompiom
yHaTeHNn OT 3eM/IV MOXKET CYILeCTBOBATD AalbHsIsA HellTpanbHast nuHus. brarogaps obpa-
30BaHMIO HOBOJI, OKOJIO3€MHOM HEMTPaJbHON JIVHUM, II03BO/IAIOILE/ MATHUTHOMY IIOTOKY
PAa3OMKHYTBIX JIMHII OBICTPO MepecoeqHATHCS, IPONUCXORANUT ObIcTpast TpaHchopMariysa
3aracéHHOl B TeOMarHMTHOM XBOCTe MarHUTHON 9HEPTUM B 9HEPTUIO ITa3MEeHHBIX TIOTOKOB.
KpymHblit m1asMeHHbIIT CryCTOK, IIa3MONH, CGOPMIPOBABIINIICS MEXY FBYMsI HEMTPAIbHBIMU
JIVHVISIMY, BOOpaBIINIL B ce6s1 OOTIBIION IOTOK IePeCcOeqHIBIINXCS CUIOBBIX JIHNI, BBITAII-
KuBaercst u3 MarHuTocdepsr. Takum o6pasom MarauTocdepa BO3BpAILAETCs K MICXOXHOMY,
CIIOKOJIHOMY COCTOSIHMIO, C OTHOCUTE/IbHO HEOOMbIINM KOIMYECTBOM MarHUTHOI 9HEPIUI,
3aIacéHHBIM B XBOCTE?,

2 Magnetosphere (http://nuclphys.sinp.msu.ru/magn/magn1.htm).
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BO3OEVACTBUE HA MATHUTOC®EPY
COJIHEYHOU AKTUBHOCTHU

Y ConmeHit

setep"

Cxema B3aumopeiic
o

Bosmyenys Ha ConHlie nepeaalotcs MarHutocdepe
(tp

R Mnasma
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o

— osmdT
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TIp¥ CUAIbHOM BO3ARWCTBMM CTPYKT!
CyLIeCTREHHO Aed)OPMAPYETCA (hipis

Oct/17, 2003

Oet 30, 2003

Nov 5, 2003

Dec 11,2003

CxeMb! AUHaMMK 8 A MArHITHO# 6ypH
Kar 2012)

Puc. 4. BospnerictBue Ha MarHUTOChEpy
COJIHEYHOJ aKTMBHOCTH.
Fig. 4. Solar activity effect on the
magnetosphere.
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Ha TpeTbem BepXHeM PUCYHKE ITOKa3aHO, KaK
o7, fevicTBueM cubl JIopeHIa COpTUPYIOTCSA 3aps-
’KeHHble JacTyLbL. [Ipy nepecedeny MarHuTONay-
3bI 37IEKTPOHDI OTK/IOHAIOTCSA K Be4epHEll CTOPOHE,
a IPOTOHBI — K yTpeHHeit. ITocie Toro Kak MarHuT-
HOE I1071e 3eM/IN Pasfennsio 37IeKTPOHbI M TPOTOHDI,
HaIpPaByUB MX 110 PasHBIM IYTAM, UX JBVDKEHNE Ha
TpaHMIle MaTHUTOCHEPDI CTANIO IMEKTPUIECKUM
TOKOM, HaIIpaBJIEHHbIM C YTPEHHEl CTOPOHBI Yepes
IIOJICO/THEYHYIO TOUKY Ha BE4EPHIOI CTOPOHY.

Ha yeTBépTOM BEepXHEM PUCYHKE IT0Ka3a-
Ha cXeMa Iepefady SHEPTUM COTHEYHOIO BeTpa
B XBOCT MarHuTocepsl 3a CUET B3aUMOJEIICTBUA
I1a3Mbl (PO30BOE) C MATHUTHBIM IIOJIEM.

Ha mpaBoM HMKHEM PUCYHKe M300paXKeHbI
IaHHBIe criyTHUKA «Themis» o BosgeiicTBUM Mar-
HUTHOJI Oypu Ha 030HOBBII c10J1 3emmu. B mecte
CTONIKHOBEHNS ITOTOKA 3aPsKEHHBIX YaCTHUI] C Mar-
HUTOC]EPOIT O30HOBBII C/I0J PE3KO YMEHBIIAeTCS.

BosaeitcTBue Ha MarHNTochepy CoOmHeIHOI
AKTUBHOCTH. I]eHTpaIbHbI TeMaTUIeCcKuii 610K
TIOCBALLEH ITPOLECCY BO3/JEMICTBIUA COMTHEYHOM aK-
TUBHOCTY Ha MarHutocdepy 3emnn (puc. 4).

CoTHEuHBIN BeTep U BHIOPOCHI COMHETHOTO
BEI[eCTBA MOTYT BbI3BATh MarHUTHYIO OYpIo Ha 3eM-
ne. VIX Bo3feiicTBMe Ha MATHUTOC(EPY MPUBOAUT
K TOMY, YTO MarHUTHOE I10J1e 3eMJIV 6eCIIopA0YHO
U3MEHSETCs, B Pe3y/bTaTe 4YeT0 BOSHUKAET MarHUT-
Has Oyps. Hauboree cupHble MarHUTHBIE OypU
IIPUXOJATCA Ha IIEPUOJ, POCTA U CIIafia COMTHEYHOI
akTuBHOCTI. CaMast BHEIIH:AA 060/109Ka 3eMm —
MarHuTocdepa — epBoii BCTpevaer yfap CoMHed-
HOTO BO37IeJICTBYA Ha 3eMITI0 (BEPXHMIT PUCYHOK).

Bo Bpems conmHeuHoIt 6ypu k 3emiie BbIOpa-
CBIBAIOTCA IMIOTOKY COJTHEYHOI KOPITYyCKY/IAPHOI
pagyanyy. ITU ITOTOKM JOCTUTAIOT OPOUTEI Hallelt
IIAHETBI 32 IO/ITOPA — IBOE CYyTOK 1, HATaIKMBAsACh
Ha MarHuTocdepy 3eM/n, HOPKUMAIOT e€ C THeB-
HOJI CTOPOHBI. Jlanblile TOTOK COTHEYHO M/Ia3Mbl
obTekaeT MarHuTocepy 3emnu, cosfaBas Ha eé
rpaHuIie sfneKTpudeckue Toku. Kpome roro, con-
HeyHas IUTa3Ma ITPOHMKAET B XBOCT MarHUTOCQEpBL.
911 06/1aKa IIa3Mbl CUIbHO MCKaXKal0T MarHMu-
tocepy. B kpaiiHeM ciydae, Ipu O4eHb CUIIBHO
COJTHEYHOII Oype, BO3MOXHO JjaXKe TIPOHUKHOBEHNE
MarHUTOIIAy3bl B pafMalllOHHbIe 0s1Ca 3eM/IN U X
YHUYTOXXeHME (TPEeTHii PUCYHOK).
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ConHeuHas m1a3Ma o6J1afiaeT co6CTBEHHBIM MAaTHUTHBIM OJIEM, U PacIpOCTPAHAACh
K Halllell IaHeTe IOPOoX/jaeT BO3MYIIEHN)A B MarHUTHOM 110j1e 3emyn. Ecm mose mmasmbl
HAaIpaBjIeHO B IIPOTUBOIOIOKHYIO CTOPOHY OT MarHUTHOTO 10711 3eMJIN, OHM MOTYT COeJIM-
HUTBCSA VM MOXKET IIPOM30ITH PasphIB, BBICBOOOK/AIOIINIT MATHUTHYIO SHEPTHIO0, KOTOpas
YCKOpsIeT 3apsiKeHHbIe YaCTUIIbL, TIOPOSK/asd TAKUM 00pa3oM spKoe HOJAPHOE CUSAHNUE Y CUTTb-
HbIe 9/IEKTPUYECKIe TOKY (YeTBEPTDIN PUCYHOK).

PapgmanmoHHbIe mosica 3eMn, B 0COOeH-
HOCTM BHEIIHUIA,— CUCTeMa iMHaMIYecKasd,
ero mapaMeTpsl (MHTEHCUBHOCTD, ITONOXeHe
TpaHNI] ¥ MaKCYMyMa) MOTYT CyI[eCTBEHHO
MEHATBCSA B 3aBUCUMOCTY OT COCTOSHMA MEXK-
ITAHETHOJI Cpefibl ¥ OT TEOMAarHUTHOI BO3-
MYIIEHHOCTU. BHeIHMII oAc penaATuBuUCT-
CKIIX 3/1eKTPOHOB MO>KET UCIILITHIBATh BEChbMa
3HAUYNTeIbHbIE TPOCTPAHCTBEHHO-BPEMEHHbIE
BapUaIMy — Ha JiBa TIOPAJIKa 1 60Jiee MO MHTEH-
CMBHOCTH ITOTOKA (HVDKHMUIL PUCYHOK)".

CpefrcTBa MOHUTOPYHTA MATHUTOChEPBI.
JIeBblil TeMaTUIeCKNIL OIOK TIOCBSIIEH CPefi-
CTBaM MOHMUTOPMHTA MarHUTocdeps! (puc. 5).

Ha BepxHeM pycyHKe 6110Ka JIeMOHCTPH-
PYIOTCS YeThIpe OVHAKOBBIX CITyTHUKAa MMS,
sanyuieHHble NASA. CnyTHUKY OYAyT /1eTath
Ha 3/UTMITUYeCKOiT opbuTe, 06pasoBaB Criely-
QTbHYI0 MMPaMUY, I7ie B K&XION BepIInHe 0y-
[eT HaXOAMTbCA KocMMUYecknit anmapat MMS.
Taxoe pacronoyeHne KOCMIYECKIX allllapaToB
MMS 1no3BOMNUT UM HAaOIIORATD TPEXMEPHYIO
CTPYKTYPY MarHUTHOTO NlepecoeinHeHN:A. ITa
CTPYKTYpa JHO/KHA IIOMOYb OIIPEeJie/INTD, I7ie Ha
CaMoM Jiejie TIPOUCXOAUT TTOC/IefiHee.

Hipxe mpezictaBieH pocCUiiCKMIl CITyTHUK
«Kapnomnyc-B», mpefjHasHaueHHBII 714 I710-
6a7TbHOTO MOHMTOPYHTA BEPXHIX chep 3eMu.

Emié Hyke 1306pakeHbl OCHOBHBIE ITapa-
MeTpPbI OKOI03€MHOJI MEXIITTAHETHON Cpefibl:
CKOPOCTD U IIJIOTHOCTD COTHEYHOTO BeTpa,
KOHBEKIIVA B BBICOKOIIMPOTHOIN MoHOChepe,
Bz 11 By KOMIIOHEHTHI.

Monuropunr maruntocgepsr. I1pasblit
TeMATUYeCKIIil 610K MOCBAIIEH MOHUTOPYHTY
maraurtocdepsr (puc. 6).

BBepxy 6710Ka IoKazaHa cxeMa MOHUTO-
pUHTa MeXIIJIAHETHOTO IIPOCTPAHCTBA B pe-
aJTbHOM BpeMeHM (3e/IEHBIM 11BETOM OTMEYEHBI

CPEACTBA MOHUTOPUHTA
MATHUTOC®EPLI

NASA nnaHupyeT BbIBOA Ha OAHY Op6UTY 4-X CNYTHUKOB
151 POLIECCOB nepe3am 1 B MarHuTocdepe
s.242.ruluploads/images/pars /205055/0.jpg)

”Kanonyc - B” npegHa3Ha4eH ans rno6anbHoro MOHMTOpUHra
BepXHMX cchep 3eMnm (http://skynet-news.com/post1119.htmi)

11/01/14 07:34:28 0T s 3 1 5 o
MapameTpbl OKONO3EMHO MEXNNAHETHON Cpebl: KOHBEKUMS B
BbICOKO LUIMPOTHO MOHOCKEPE, CKOPOCTL U MAOTHOCTL COMHEY-
Horo BeTpa, Bz u By KOMNOHEHTI (htip:/cache climatepatrol.com/2135jpg)

Puc. 5. CpeicTBa MOHUTOPUHIA MATHUTOC(EPEL.
Fig. 5. Monitoring means for the magnetosphere.

3 Variations of the earth’s outer radiation belt during geomagnetic disturbances (http://1.120-bal.ru/doc/37621/

index.html).
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MOHUTOPUHI MATHUTOC®EPbI

2012-03-08 14:00:00

Cxema MOHUTOPUHFA COCTOSIHMS MEXNNaHeTHOTo NPOCTPaHCTBa
B peanbHOM BPeMeHM Mo JaHHbIM cnyTHUKoB “STEREO”
(NOAA, 2012)

[nsa uccnenoBaHus paavaunoHHbIx nosicos 30.08.2012 r. NASA
3anycTtuna aBa 3oHga RSBP, koTopble ocyLiecTBUIM 3anucu
3BYy4aHus MarHuTocdepbl B gnanasoxe0 — 10 kMy
(http://blogs.computerra.rulwp-content/uploads/2012/10/Radiation_belts jpg)

MOHWUTOPVHI MarHUTHOM aKTUBHOCTM B MarHuTocdepe
(http://wattsupwiththat.com/2012/03/07/solar-stormcontinues-geomagnetic-
storm-and-auroras-expected/)

Puc. 6. MOHUTOPYMHT MarHNTOCQEpBI.
Fig. 6. Monitoring of the magnetosphere.
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BBIOPOCHI KOPOHA/IBHON MacChl, IpUOBIBAIOLIIE
Ha 3eMJ110), 110 HaHHbIM cIyTHUKOB «STEREOM».
Muccusa «STEREO» HanpaBieHa Ha 3yueHue
KOPOHAJIbHBIX BBIOPOCOB MACChI U CTEPEOCKO-
MUYecKoro agdeKTa, I03BOAIIEro onpe-
[eATH [OJI0XKEHMe UCTOYHMKOB BhIOpOCa Ha
CorHIle ¥ TPaeKTOPUIO UX IBVDKEHIS.

3anymennsie 30 aBrycra 2012 r.
cyTHUKK-6usHen sl Radiation Belt Storm
Probe (RBSP) saduxcupoBanu sanucu pa-
AVOBOJIH Ayalia3oHa CayXa, UCIyCKaeMBbIX
Mmaraurocdepoit 3emnu. PagoBonHbL, KOTO-
prie umerot yactory 0-10 k', ncmyckaroTca
9HEpTeTUYeCKVMY YacTUIIAMY B IIpefienax
MarHutocdeps! 3eM, YTO B CBOIO O4epenb
3aTparuBaeT pafMalyOHHbIe [1osica (BTOPOil
PUCYHOK 6710Ka).

Humxe geMoncTpupyercs usodpakeHme
MOHJTOPVHIA MaTHUTHOJ aKTUBHOCTY B Mar-
Hutocoepe.

BrarogapHoCTH ¥ MICTOYHUKY PUHAHCH-
poBaHu. VccrenoBaHye BBIIIOTHEHO B paMKax
TeM roc3amanmit AAAA-A16-116042710030-7
«MyseeBefieH1e U 00pa3oBaHIe My3eIHbIMU
CpencTBaMM B 00/1aCTM HayK O 3eMJIe U XKU3-
HI», a Takxke AAAA-A16-116042010088-5
«DBOIOLYA TeOAMHAMMIYECKUX 00CTaHOBOK
U 17100a/IbHble IPUPOHBIE IIPOLIECChI».
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BEPTHUKAAbHBIE ABUKEHHUA ITOITYAALNHU
dOTOTPOPHDBIX BAKTEPHUHN B AABOPATOPHOM
MHUKPOKOCME

H.H. Kororurosa®

Ha npumepe «kononku Bunoepadckozo», Kax MUKPOKOCMA, UMUMUPYIOULe20 PA36U-
mue 6 03epe MUKPOOHbIX NPOL4ECCO8, NPOOEMOHCIMPUPOBaHbL U homoepaduuecku 3apux-
CUPOBAHDL IKOTIOZUHECKUE 3AKOHOMEPHOCIU: 00pA308aHUe NYPNYPHUIMU OAKIMEPUIMU
«bakmepuanvHoll NAACMUHKU» U € BePIMUKATbHbIE NepeMeU4eHUS 6 medeHUe CYMOK.

Knrouesvle cnosa: baxmepuanvHas naacmunKa, 6epmukanvHole 0BUNEHUST Pomo-
mpogHoLx baxmeputi, KonoHka Bunoepadckozo.

Ccoinka onst yumuposanus: Konomunosa H. H. BepTukanbHble ABIDKEHIS T10-
ny/sinyy GoToTpodHbIX 6aKkTepit B 1a60paTOpHOM MUKpOKocMe» // XKusnv Semnu.
T. 44, Ne 3. C. 377-382. DOL..

Iocmynuna 01.08.2022 / Ilpunama x ny6nukayuu 03.08.2022

VERTICAL MOVEMENTS OF A PHOTOTROPHIC BACTERIA
POPULATION IN A LABORATORY MICROCOSM

N.N. Kolotilova, Dr. Sci (Biol)
Lomonosov Moscow State University (Faculty of Biology, Earth Science Museum)

On the example of Winogradsky’s column as a microcosm, imitating the development
of microbial processes in a lake, some ecological phenomena were demonstrated, namely:
the formation of a «bacterial plate» by purple bacteria and its vertical movements during
one day.

Keywords: bacterial plate, vertical movements of phototrophic bacteria, Winogradsky
column.

For citation: Kolotilova, N.N., «Vertical movements of a phototrophic bacteria
population in a laboratory microcosm», Zhizn Zemli [Life of the Earth] 44, no 3, 377-382
(2022) (in Russ., abstract in Engl.). https://doi.org???

Bsenenne. Hapsany ¢ pasHO0Opa3HbIMY MYIKPOOMOTOIMYECKIMI METOSIAMM MCCIIeIOBa I
(OT MMKPOCKOIINN ;O MOJIEKY/IAPHO-0J0/IOIMYeCKOr0 aHa/Ii3a) HellOCpeiCTBEeHHbIe HabIIo-
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OE€HNA 3a MI/[KpO6HbIMI/I COO6I.I_ICCTBaMI/I B Ipupoae

| I U B TaOOPATOPHBIX MOfIETIAX (MUKPOKOCMAX) MOTYT
———] BOIA CITy>KUTDb BaYKHbIM MICTOYHMKOM MHMOpMaIym 06
] 9KOJIOTMY MUKPOOPTaHN3MOB.

- — Kononka Bunorpaackoro. Knacciueckum npu-
MepoM /1abOpaTOPHOTO MUKPOKOCMa CITYXKUT TaK
HasbIBaeMasi KOIoHKa Bunorpazckoro (puc. 1), pas-
paboTaHHas1 3HAMEHUTBIM PYCCKUM YIEHBIM, OCHO-
BaTejIeM 3Kosorndeckoit mukpobuonorny C.H. Bu-
HOTpafcKuM enfé B KoHIe XIX B. mpu usydeHun
—+— H,S cepobaxrepuii [10]. Bunorpagckuit ncronb3osarn
BBICOKUIT CTEK/ITHHBII LIVMIMHAP, Ha THO KOTOPOTO
IIOMeLI[a/l THUIOLIVe KOPHEBMILA BOJFHOTO PacTeH s
cycaxa (Butomus limosa), o6aBsi He60/IbIIOE KO-
mudectBo rurca (CaSO 4) U 3a7IMBAJI IOBEPXY BOJOI
[1]. PasBuTIIE MMKPOOPTaHM3MOB, OOPA3YIOINX Ce-
POBOJOPOJ, IPMUBOAWIO K ITOSIBICHNIO IPafyieHTa

Puc. 1. Cxemariyeckoe u300paxeHue  erq KOHIIEHTPALVIV U CO3/JaHMIO JIOKA/IbHBIX YCIIO-
KonomKu BUnOrpazcKoro (no: [1.0])' BT, 67IaTONIPUATHBIX AJI pa3BUTHUA OeCLBETHON

Fig. 1. A schema of the Winogradsky > . )
column (from [10]). HITYATON CepHOI bakTepuu popa Beggiatoa, mocny-

JKVBLIET BUHOIpagcKoMy MOZEIbIO ISt OTKPBITHS
xemocuuresa. [Tomumo Beggiatoa o6pexTamMu MccnenoBanms BiuHorpagckoro 6puiu mypypHele
(110 TEPMMHOIOT NI TOTO BpeMeH, «KPacHbIe») GaKTepIu, OCYILeCTBIIAOLINE, KaK BBLICHIIOCH
MHOT0 H035e, POTOCHMHTE3 0CO6OTO THIIA, AHOKCUTEHHBbIIA, T.€. 6e3 Bhiienenus O,.

B mospuux MoauduKanysax KOIOHKY BUHOTpafcKoro, NCIIONb3yeMbIX 1 B Hallle BpeMs,
Ha IHO LVIVHJPA TOMELAI0T HeGOIbIIoe KOMMIEeCTBO MIa, B KOTOPBI BHOCAT L[e/UII0I03Y
(Menko Hape3aHHYIO GpUIBTPOBAIBHYIO OyMary) u Tuic (A1 MHULMALUN IMKIOB YIJIEpOfia
1 Cepbl), a TaKoKe 06aB/AT HebombIIoe KomruecTso Mefa CaCO, (11 moapepsxanms 61ms-
KOTO K HeliTpanbHOMY 3HaueHyst pH). Lminuap 3anonHA0T BOAOI, BOJOIPOBOSHON MU U3
MCCTIEeyeMOro BOJOE€Ma, 3aKPBIBAIOT, YCTAHAB/IMBAIOT HEAAaNeKO OT OKHA U BBIAEPKMBAIOT
B YC/IOBVISIX €CTECTBEHHOTO OCBEIL[eHIIs B TeUEHIe HECKOIbKIX HeJieNb, MECALIEB, a MHOTTA faXe
net [9, c. 433]. 3a 9T0 BpeMs B KOJIOHKE ITOCTEIIEHHO Pa3BUBAIOTCS MUKPOOHDIE IIPOLIeCCHI,
B YAaCTHOCTM, KPYTOBOPOTA YITIEPOLA U CEPbI, COIPOBOXKaoIMecss 00pa3oBaHMeM BEPTHU-
KanbHBIX TpajienToB H.S, O, n oKMCcIuTeNnbHO-BOCCTAHOBUTENbHBIX YCaoBuUit. O MaccoBoM
Pa3MHOXKEHUM YYaCTBYIOLINX B 9TUX LMK/IaX 6aKTepuit MOXKHO CYAUTD 110 IIOYEPHEHNIO 1a
(B pesynbraTe 06pasoBanus Cynbdua XKemesa 3a CUeT PasBUTHA CyNbdaTpefyKTOPOB), IOB-
JIEHWIO OKPAILEHHbIX IIATEH [[BeTeHsI, 00YCTIOB/IEHHBIX POCTOM aHOKCUT€HHBIX HOTOTPODOB:
IYPIIyPHBIX VI 3€/IEHBIX CepoOaKTepuil. B BepxHert 4acTu KOMOHKY UAET Pa3BUTIE OKCUTEHHBIX
¢doroTpodoB: nnanobaxTepuit 1 BoFopoceii. VX B3auMopacionoxeHe oTpaxkaeT Tpodude-
CKJIe CBs3U B MUKPOOHOM coobiectse [3]. InnTenpHoe HabmofeH e II03BOIAET OOHAPY>KUTD
He TOJIbKO XapaKTePHbIX YYaCTHUKOB MUKPOOHBIX IIPOLIECCOB, HO ¥ MX CYKLIECCHIO.

CTONUT HAIIOMHUTB, YTO TIIATETbHOE UCCIIELOBAHME MOIE/IBHOTO Co00IecTBa (MUKPO-
KOCMa), aHaJIOTYHOTO KOJIOHKe BIHOTpafcKoro, mo3BomIo M3BeCTHOMY POCCUIICKOMY M-
kpobuomnory I A. Hagcony moapo6Ho omucath KaTaan3yupyeMble MUKPOOaMI TeOXVMUYECKIIe
IIPOLIECCHI, CBSI3aHHBIE C KPYTOBOPOTAMI CePBI, Xere3a, pocdopa u T.J., B WIaX Ipsi3eBOro o3epa
BeiicoBo, oTHOcsIerocs K rpynie CrnaBsHCKMUX 03ép XapbKOBCKOII rybepHum VI310MCKOTO
yespa. DTUM BOIIpOCcaM MOCBsIeHa ero pyHAaMeHTanbHas paboTa « MUKpOOPraHU3MbI KaK
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KonotunoBa H.H. BepTukabHble ABvxXeHWUs nonynsumm goToTpopHbIX 6akTepuii B 1ab6opaTtopHOM MUKPOKOCME

reonormdeckye gesteny» (1903) [7]. B 6akrepuanbHOM coobirecTBe U3 uépHOro mna Beitcosa
o3epa HayicoHoM 6B Tak)ke OOHAPY)KeH U M3ydeH 3e/EHBII MUKPOOPTaHN3M, Ha3BaHHBDII
um Chlorobium limicola, KoTOpBIIt CTall, KaK BBISICHUIOCH BIIOCTIECTBIM, IIEPBOII ONMCAHHOI
¢dororpodHOIT aHOKCUTEHHOII 3eI€HOTI cepHOIt bakTepuet [7].

OpHaKo MCCIeoBaHuMs My PIYPHBIX 1 3eNIEHBIX OakTepuit, mposenénHbie C.H. BuHorpan-
cxum n I A. HajicoHOM Ha pybeske BeKOB, 3aMeTHO OIIepeIVIY YPOBEHD PasBUTIA HAYKY TOTO
Bpemeny. [ToHnMaHme CyTi «6aKTepPUaIbHOr0» AaHOKCUTEHHOTO (POTOCKHHTESA, He COLIPOBO-
Xparomerocs oigenenyiem O,, BOSHUKIO muuib B 1931 1. 6maroziaps paboTam BbIJAKOIIETOCH
roj/taHfckoro Mykpo6uosnora K. Ban Hus.

B Hay4uHBIX MCCTelOBaHMAX KOTTOHKA BMHOTPaZCKOTO CITY>KUT MCTOYHNKOM JiIS BBIJierie-
HIA MHOTOYVC/IEHHBIX HOBBIX MUKPOOPTaHM3MoB. B mabopaTopnu akagemuka I.A. 3aBapsuna
B VIHcTHTyTe MuKpobuonoruy PAH nm. C.H. Bunorpazgckoro (cerogus ®VII] PAH) xonoHky
¢ mpobammu 13 apMKAHCKOTO MIETOYHOTO 03epa Maraay ycIenrHo mogep>xusanu 6onee
10 5teT, ¥ 3TO CITOCOOCTBOBAIO 3HAYMTETBHOMY PACIIMPEHNIO 3HAHMIT 0 6110pasHO0Opasnu
/IKa/10(QMIbHBIX MIUKPOOPTaHN3MOB [4].

Kax ieMOHCTpaIioHHasA MOJIe/b IIPUPOTHBIX MUKPOOHBIX IIPOLIeCCOB KOOHKa Bunorpaj-
CKOTO I0OBOJIbHO IIMPOKO MCIIONB3YeTCs P MPOBEJeHNN CTYeHUeCKIX U JaXKe IIKOTbHbIX
3aHATHUIL. [IepCrIeKTUBHBIM IIpeiCTaBIIAeTCA €€ IPYMEHeHIe B KaueCTBe )KMBOTO MY3eiTHOTO
9KCIIOHATA: TaKasl MPAaKTUKa CyIeCTBYET, HallpyuMep, B ['apBap/ickoM Mysee eCTeCTBEHHOII
UCTOPUM, Tie TUTAaHTCKas pa3HOI[BETHAs MICKYCHO OCBEI[EéHHAsA KOTOHKa BuHorpagckoro
OCTaBJIsAeT sIpKoe He3abpIBaeMoe BrevatTneHue [11].

BakrepuanbHas IaCTMHKA. VlccreoBaHme MIKPOOPTaHU3MOB CEPOBOJIOPOIHOIT ofiec-
CKOJ1 TMMaHHOII TPsA3M C TIOMOII[bI0 KOTIOHKU BMHOTPaJICKOT0 IT03BOJINIIO PYCCKOMY YIEHOMY
M.A. EryHOBY OTKPBITD ell€ OffHO MHTEPECHOE sAB/IEHIE B MMKPOOHOIT 9KOTOTUI: CKOTUIEHVE
Ha HEKOTOPOIT BBICOTE BOJHOTO CTONIOA CEPHBIX OaKTepuil, Ha3BaHHOE UM «OaKTepuaabHOI
IJIACTUHKOI» [2]. EryHOB ITOKasa, 4To 3TO CKOIUIEHNE MpefiCcTaBIIAeT c0607 CBOCOOPasHbIil
6akTepuaabHbI GUIBTP, B KOTOPOM IMPOMCXOAUT ITOJTHOE OKVCIIEHUE CepPOBONOPOJIA, TIOfI-
HVMAIOIIIETOCS M3 HVDKHEI JacTy KOMIOHKY. BepXHuit c/oit Boib! (Haf| IIACTUHKOIT) CEpPOBO-
IIOpOJia Y>Ke He COlep>KNT. BbIcoTa pacIonoyeH s IITACTUHKY 3aBUCUT OT MHTEHCUBHOCTU
obpasopanus wnoM H,S u MoxeT MenAThcsA. Omucanue cTpoenys 6akTepuaabHOMN IIACTYHKY,
narHoe M.A. EryHOBBIM, BOIIIO NTO3/IHEe B yUeOHUKY 110 MUKpobmonoryy [8]. B HinkHert eé
9acTU 06Pa3yIOTCs TYCTO PACIIONOKEHHbIE BEPTUKANbHBIE «CTOJIObI», CIVBAIOIINECS B CPEfHel
JacTH U TIepexofiAliie B OFHO0OPpasHyIo MyTh B BepxHeil. M.A. EryHoB oTMewyan, 4To ommcaH-
HOe pacrpefiesieHre 6aKTepuit pefcTaBisAeT coboll IenecoobpasHoe IPHUCIIOCcobIeHNe K UX
YCTIOBUAM CyILeCTBOBAHMA, yIOBIeTBOpsoNee nX morpedbrocty B H .S O,

«Cmonbuamoe cmpoerue NAACMUHKY, Y6eIUMUBAIOUiee NOBEPXHOCTL CONPUKOCHOBEHUS eé
¢ ceposodopodom, obecneuusaem docmyn nocnednezo; oocmyn sice O, pezynupyemcs nooHAmuem
u onyckaxuem éceti baxmepuanvHoti naacmunku. <...>. Houvto 6akmepuanvas nnacmunka
00bIKHOBEHHO NOOHUMAeMCS, OHEM Ke onyckaemcs»,— mvcan EryHos [2, c. 384].

M.A. EryHOB IOCTyIMpOBaj CylLeCTBOBaHMe TT000HOI 6aKTepuaIbHOI IIACTIHKY,
okucnsmomeit H,S, B YépHom Mope, HO eTo Ipe/nonoxeHns He mogTsepaumuch. Hecmorps
Ha MHOTOYMC/IEHHbIE MCCIIeoBaHys, omucanHble b.JI. Vcayenko B pabore «O 6akTepuanb-
HOJI IJIaCTMHKe B YépHOM Mope», 0OHApY>KUTh eé He YAanoch [5, c. 364]. BaxxHble faHHbIe,
HOJITBEP>K/AIOIIMeE CYIIECTBOBAHNUE U SKOJIOTMYECKYIO PONIb GaKTepyambHO ITACTVHKY B Ta-
naccopunbHBIX 03épax, 6bim nomydens! b.J1. Vicauenko npu usydeHnn osepa MormabHOTO
(Ha momyocTpose KumbanH) 1 BOLUIM B er0 pyHjaMeHTaNIbHYI0 paboTy «VccnenoBanns Haf,
6akrepusamu CesepHoro JIegoBuroro okeana [5]. CeromHs nccneoBanus 6akTepuanbHON
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IUIACTVMHKY B 03€pax, CBA3aHHBIX C BelbIM MOpeM, IIPOBOAATCA COTPYAHUKaMMU VIHCTUTYTa
mukpob6uonornn um. C.H. Bunorpagckoro ©VII PAH.

Muxkpo6uonornyeckue uccnenopanusa Ha osepe Tambykan. ConéHoe osepo TambykaH,
pacIonoxeHHoe B 15 KM K ory ot ITaTnropcka, u3BeCTHO CBOMMM CyNbQVIHBIMY Te4eOHBIMY
TpA3AMM, KOTOPbIE IIPUMEHAIOTCA B 6anmbHeonoruu. Ilepsoe onmcanne osepa (10 Ha3BaHMEM
Tambi) gatupyercs konrom XVIII Beka [6].

I[Tpobnema reHesuca 1 pereHeparyy cyabGUIHbIX IpsA3eil IPMBIeKaTa BHUMaHIE MHOTHX
PYCCKUX eCTeCTBOMCIIBITaTeNNell. SHAYNTENbHbIN BKIIAJ, B M3yUeHNe STUX MPpobIieM BHEC yoKe
He pa3 ynoMuHaBIImiics akageMuk b.JI. VcaueHKo, BBIAAOIINIICA MUKPOOIOJIOT, OCHOBOIIO-
JIO>KHUK T'€0IOTMYeCKOI M MOPCKOJT MUKpPOOMOIOruy B Haulel crpaHe. EMy npuHaiexxar
¢dyHIaMeHTanbHBIE PabOThI MO MyKpobuonoruy TaMOyKaHCKOTO 03epa I TPA3EBbIX 03EP
Kpsima: Maitnakckoro, Yoxpak, Cakn.

Vzyuas 6uosnoruio mpoliecca rpsseobpasosanus B osepe Tambykan, b.JI. Vicauenko
YCTaHOBIJI, 4TO KTIOYEBOE MECTO B HEM NIPUHAISKUT OaKTEPHAM KPYTOBOPOTA CEPBI, IPUYEM
obpasoBaHe CepOBOIOPOJiA TPOVICXOIUT B Pe3y/IbTaTe IBYX IPOIIECCOB: THIEHMA U CY/b-
(daTpenyKIym; BTOPOI IIpoliecc AB/AETCS 0COOEHHO 3HAaUMMBIM. B 03epe 6bIy onmcaHb!
U TIPeJCTaBUTEIN APYTUX IPYIII MUKPOOPTaHM3MOB: LIE/ITI0NI030MUTUKY, GOTOTPOdHEIE
IypIypHble 1 3e€HbIe cepobaKTepu, a Takxe Bogopocnu (p. Vaucheria) n nyanobakrepun
(p. Lyngbya), obpasyromue xapakTepHble CKOTICHNU, TTOJTyYMBIINE Ha3BAHUA «BOVIIIOK»
U «KO>Ka»; OTMEUYEHBI MX 9KOJIOTMYecKye 0cO6eHHOCTH. B MoenbHbIX coobiiecTBax ObIIO
KOHCTATMPOBaHO MacCOBOE PasBUTHE MyPIYPHbBIX CepOOAKTEPUIT 11 IIaHOOAKTEPIL, a TaKoKe
BpeMeHHOe 06pasoBaHue MypIypHbIMuU 6akTepusamu p. Chromatium IIEHKY, PacrionoXeHHOI
MEXJIy BOCCTAHOBJ/IEHHOIT (CepOBOJIOPOIHBIN MIT) ¥ OKMCIIEHHOI! (pasBuUTHe IMaHOOaKTepuii)
30HaMu. B 9T0il I1€HKe, HATIOMUHAOLEN «OaKTePUATIbHYIO IVTACTUHKY» EryHOBa, MAYT 1po-
I1eCChI OKMCTIEHUs CEPOBOJIOPOJIA.

Cob6crBenHbIe HaGmomeH . /letoM 2021 1. HaMy 6bUTY OTOOPAHBI TPOOBI IPUOPEIKHBIX
ocafikoB (M1a, TPA3M, Pas/Iaraloluxcsa BOLOPOCIelt) 1 Bofbl o3epa TamOyKaH, a 1o BO3Bpa-
mennu B MockBy nocrasieHa (03.08.2021) mopuduumpoBaHHas KonoHKa BuHorpagckoro.
B or/mrdme ot nymHApa, 06BIYHO UCHIOIb3yeMOTO IIPY IOCTaHOBKe KOJIOHKM BuHorpagckoro,
HaMM ObUI B3AT COCYH, BBICOTOI 30 CM C IIOCKOTIAPa/IIeNIbHBIMY CTEHKaMU (1abopaTOpHBIi
«MaTpac»), YTO CAeJAJIO0 IPOoLecchl HabmofeH s 1 poTocheMKu 6onee ynobusiMu. Ha gHo
cocyza ObUT TIOMEIEH 1T, To6aBIeHO He6OIbIIoe KOMYeCTBO Hape3aHHOI (PUIbTPOBANIb-
HOIt GyMary (j/1 MHUIMALMH JIeCTPYKIMOHHOJ BEeTBM KpyroBopoTa yriaepoza), CaSO, (kax
cyberpara s cynbdarpenykropos), CaCO,. [Toepx ocajika loBepXy Obi/ia HaMTa 03EpHAs
BOJIa, COCYJ], OBUI 3aKPBIT ITIOTHOI ITPOOKOI1 U TTOCTaB/IeH Ha OKHO. HabmoeHns 3a KOJIOHKOII
HPOBOAMINCE B TedeHMeE TIONIYTO/a, Hanbolee MHTEHCUBHO B TeUEHNUe MepBOIT HeJleN.

Y>ke B IIepBbIe JHU TOCTIE TIOCTAHOBKI OIIBITA Ha IIOBEPXHOCTH MJIa HAYaI0Ch PasBUTIE
nuanobakTepuit (p. Lyngbya), HUTH KOTOPBIX 00pa30BBIBA/IM XOPOIIO 3aMeTHbIN Ha/IéT Ha
cTeHKax cocypa. Yepes 2-3 IHs BOJa B KOJIOHKE OKPACHIach B PO3OBBIIL 11BeT, 00YC/IOBICHHBII
pasBUTMEM NypIypHBIX 6akTepuii. IIpu aToM Ha cBeT/I0-po3oBOM oHe OblTa BuHa Homee
MHTEHCYBHO OKpaIlleHHas MOJI0CKa TOMIIMHOI OKOJIO 1-2 cM — «baKTepuanbHas IIaCTUHKA»,
HpeJCcTaBlIeHHasA B JAHHOM CJTy4ae CKOIUIEHMeM MyPIIypHBIX cepobakrepuit. [Tonoskenne eé
IO BBICOTE BOJJHOTO CTO/I0A B TeUEHNE CYTOK MEHSANOCh, U 9TO ABJIEHME OBIIO JOKYMEHTUPO-
BaHO ¢ moMol1pio ¢pororpadmit (puc. 2). B panHue yrpenHme gacel (0Komo 5 4.) IIaCTMHKA
HaXOoJM/Iach B BepXHEI 4acTy COCY/a, a B THEBHbIE Yachl, KOT/Ja KOHIIEHTPAIUA KICIOPOo/a
B BOJIe IIOBBIIIANACh B pe3ynbTaTe GOTOCHHTE3a IIMaHOOAKTEPMIL, OHA OITYCKaIach, IIPOXOJiA
paccrosiHue okoso 10 cM. Ha TpeTbu cyTkm mocie nosiByeHus 6akTepuaabHas IIaCTUHKA
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Konotunosa H.H. BepTukasbHbie aBvxeHvs nonynsumm GoToTpopHbix 6akTepuii B 1ab6opaTtopHOM MUKPOKOCME

A B C D E
Puc. 2. Bepruxanbuble gBiokeHns GpororpodHoit 6akTepuanpHolt IiacTuHk (moaoxenne GoTo-

TpoHOI 6aKTepuanbHOI ITACTUHKIA B pa3HOE BPeMsI CYyTOK).

Fig. 2. Vertical movements of the phototrophic bacterial plate (Positions of the phototrophic
bacterial plate at different times of the day).

A -06.08.21; 7-00. B-06.08.21: 9-00. C-07.08. 21; 13-00. D - 07.08.21; 6-00. E - 07.08.21; 8-00.

OITyCTI/IACh B IIOC/IEAHNII Pas, a IPUMePHO Yepe3 CyTKM ucdesna. K aTomy BpemMenn 3akoH-
YMTIOCH U IIBETEHNE Iy PITYPHBIX 6aKTepuit B BOfE COCY/a.

CKoIuteHVsI B myIe My PITYPHBIX GaKTepuit Hab/IoaaIich B TedeHye 6oree 6 MecsiieB. boura
OTMedeHa VX JIOKaMn3aLysi Ha PuIbTpOBanbHOI Oymare Ha fHe cocyia (puc. 3), 4TO CIYKUT
VWITIOCTpanyelt Tpo(uIecKo ey aHaspoOHOT0 MIUKPOOHOTO CO001IIeCTBA: pas/IOKeHe
LIeJIUTI0/IO3bI TU/POIUTUKAMI C ITOC/IEAYIOMIMI OPOXKEHVSIMIL CaXapOB, BOCCTAHOB/IEHVIEM
cynbdarpenyKropami cynbdara 3a CI€T MCII0/Ib30BAHNS IIPOIYKTOB OPOXKEHUIT U OKVCTIEHIEM
HypIypHBIMI GaKTePUsAMI 00Pa30BaHHOTO CepoBOfopoza [3].

OmnmcaHHbIe OIBITHI JIETKO MOTYyT 6bITb IIOCTAaB/IEHDI CTYAE€HTaMI M IIKOJIPHMKaMI Ha
3aHATHAX 10 9KOIOIMYeCcKOoiT TemaTnKe. OHm MOryT OBITH MCIIO/Ib30BAHbI 1A HEMOHCTpaln
PAfa BOXXHBIX 9KOJIOTMYECKIX 3aKOHOMepHOCTelt: popMupoBanue GOTOTPOPHBIMU OaKTepUAMU
«6aKTepUANTbHOI IIACTMHKI» KaK OKVIC/IUTENBHOTO GUIbTPA /IS MAYIIErO CHIU3Y CEPOBOLO-
PO/Ia; IPOCTPAHCTBEHHOE PACIIPEfie/ie e PAa3HbIX (PYHKI[MOHAIBHBIX TPYIIIT GaKTepuit, 0Tpa-
KaolIjee MX TPOQIrIecKte B3aNMOZEIICTBIS B AaHA9POOHOM MUKPOOHOM COO0IIIeCTBE, a TAK)Ke
BepTUKaIbHbIe MUTpaLuy GOTOTPOHBIX GaKTepuil, FOKYMEHTHPOBAaHHbIE Ha oTorpadusx.

Puc. 3. Mukpo6HOe coo6111ecTBO B KOJIOHKe BuHorpagckoro. PassuTie myprypHsIx 6akTepuii
B aHa3POOHOII 30He (B IIPUCYTCTBUM CY/Ib(u/a Ha HOBEPXHOCTH L{e/ITIONIO3BI).

Fig. 3. Microbial community in Winogradsky’s column. Development of purple bacteria in the
anaerobic zone (in the presence of sulfide, on the surface on cellulose).

381



Herbpes Fecewtee 2019, Tom 44, Ne 3

JINTEPATYPA
1. Bunoepadckuii C. H. Mukpo6mosnorus 1mo4ssl. [Ipo6reMsl 1 MeTOABL. [TATb/ecsT /IeT Mcceno-
Baumit. M.: AH CCCP, 1952. 792 c.
2. Eeynos M. A. CepobakTepuyt OleCCKMX TMMaHOB // ApxuB 61o0rmdecKux Hayk. 1895. T. 3.
C. 378-393.
3. 3asapsunI. A., Konomunosa H. H. BBeieHue B IpUpOROBEJIECKYI0 MUKPOOMosornio. M.:

Knmxnblit oM «YHuBepcurer», 2001. 256 c.

4. 3asapsun I. A. AnxanopunbHble MUKpOOHBIe coobuiecTsa // Tp. VIH-Ta MUKpOOUOIOTNN
uM. C.H. Bunorpagckoro. Boin. 14. AnkanodunbHble MUKpoOHbIe coobmtecta / OTB. pext B.A. Tanb-
yeHko. M.: Hayka, 2007. C. 58-87.

5. Ucauenxo b. JI. VI36panuste Tpyast. T. 1. M.-J1.: AH CCCP, 1951. 410 c.

6. Mcauenxo b. JI. VI36panusie Tpyasl. T. 2. M.-J1.: Visg-8o AH CCCP, 1951. 430 c.

7. HaoconT. A. VIs6pannbie Tpynsl. T. 1. M.: Hayka, 1967. 508 c.

8. Omenamckuii B. J1. TIpakTirdeckoe pyKOBOJCTBO IT0 Mukpob6uonoruu. Vs, 2-e. / Tlop pep. B.JL. Vica-
yenko. M.-JI.: AH CCCP, 1940. 434 c.

9. ITpaxruxym o mukpob6uonoruu / ITop pex. A.VA. Herpycosa. M.: Akagemus, 2005. 608 c.

10. IIInezenv I'. Vicropus myukpo6uonoruu. M.: Eguropuan YPCC, 2014. 304 c.

11. Indoor Home for Outdoor Microbes (Search | Harvard Museums of Science & Culture).

REFERENCES

1. Winogradsky, S.N., Soil microbiology. Problems and methods. 50 years of research (Moscow-
Leningrad, Academy of Science of USSR, 1952) (in Russian).

2. Egunov, M.A., «Sulfur bacteria from the limans of Odessa», Archives of Biological Sciences 3,
378-393 (1895) (in Russian).

3. Zavarzin, G.A., Kolotilova, N.N., Introduction to natural microbiology (Moscow: Book House
«University», 2001) (in Russian).

4. Zavarzin, G.A., «Alcaliphilic microbial communities», Proc. of the Institute of Microbiology RAS.
No. 14. Alcaliphilic microbial communities (Moscow: MAKS Press, 2014) (in Russian).

5. Isatchenko, B.L., Selected works 1 (Moscow-Leningrad: AN SSSR, 1951) (in Russian).

6. Isatchenko, B.L., Selected works 2 (Moscow-Leningrad: AN SSSR, 1951) (in Russian).

7. Nadson, G.A., Selected works 1 (Moscow: Nauka, 1967) (in Russian).

8. Omeliansky, V.L., Practical manual of microbiology (Moscow-Leningrad: AN SSSR, 1940
(in Russian).

9. Practicum of microbiology. Ed. by A.I. Netrusov (Moscow: Academia, 2005) (in Russian).

10. Schlegel, H.G., Geschichte der Mikrobiologie (Leopoldina, Halle, 1999).

11. Indoor Home for Outdoor Microbes (Search | Harvard Museums of Science & Culture).

382



XPOHHKA. COBbLITHUA

Camas 6picTpas nTuia Ha 3emie raesgurcsa B MI'Y.
The fastest bird on Earth nests at the Lomonosov Moscow State University.

23 utonst 2022 200a 6 Pomonde Myses semnesederusi Inasnoeo 30anus MI'Y umenu
M.B. Jlomonocosa pexmop MI'Y B.A. Cadosruuuii u Munucmp Hayku u vicuiezo 00pazosea-
Hus Poccuu B. H. Panvkos npuHAnu yuacmue 6 KOMvueaHuu nimeHy408 cancamd, 2He30SuUxcs
8 YHUBEPCUMEMCKOTL BbICOMKeE.

Puc. 1. TIpouecc xonbrieBanHus nTeH1[0B carcaHa. CieBa HanpaBo: C.H.c. []eHTpa coxpaHeHust 61o-
pasnoo6pasa «BHMN Sxomorna» Munnpupopst Poccun A. 1. IlInmina; pekrop MI'Y B.A. CagoBHirdmit;
MUHICTp HayK1 U Bbicirero obpasosanust Poccun B. H. ®anbkos; pykosogurens LlenTpa coxpaHeHns
6uopasnoobpasnsa «BHUI Sxonorus» A.I. Copoxnus; nupexrop Myses semnesefennss MI'Y A.B. Cmypos.
®oro C. B. Kosnosa.

Fig. 1. Ringing peregrine falcon chicks. From left to right: senior researcher of the Center for
Biodiversity Conservation «VNII Ecology» of the Ministry of Natural Resources of Russia A. P. Shilina;
Rector of Moscow State University Prof. V.A. Sadovnichy; Minister of Science and Higher Education of
Russia V. N. Fal’kov; Head of the Center for Biodiversity Conservation «VNII Ecology» A.G. Sorokin;
director of the Museum of Geography of Moscow State University A. V. Smurov. Photo by S.V. Kozlov.
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Camncan — XuijHas NTULA U3 CEMENICTBA COKO/IMHBIX, paCIPOCTPaHEHHAA Ha BCEX KOH-
TUHEHTAX, KpoMe AHTapKTubl. PasmepoM ¢ cepyio BOPOHY, BbIfIeNIA€TCsA TEMHBIM, aCIIUIHO-
CepbIM OIlepeHNeM CITMHBL, HECTPBIM CBETIBIM OPIOXOM 1 YEPHOIT BEpPXHEIl 4aCThI0 TOJIOBHI,
a TaxoKe 4€pHBIMM «ycaMy». OH II0 TPaBy CUUTAETCA CAMBIM OBICTPBIM CYI[ECTBOM, XWUBY-
MM Ha IJIaHeTe — B IMKMPOBaHuy pasroHsaeTca o 400 km/4ac. IIpexpacHble OXOTHMKMY,
obsafaone NPeBOCXOJHBIM 3PEHIEM U MOTHMEHOCHOT peaKiinell, COKo/Ia — 3TO CBOETO
pofia «CaHUTapbl He6a», OHM PETYIUPYIOT YMCIEHHOCTh NTUYbETO HaCeIeHNs U ABJIAIOTCA
XOpOUIMMM MHAMKATOpaMM COCTOSIHUA OKpYy>Karomeil cpefibl. CamnicaHbl 3aHeceHbl B Kpac-
Hble KHUrY MockBbl u Poccuiickoit @emepauny 1, IOMUMO 3TOT0O, OXPAHAITCA PAIOM
MEXIYHapOJHBIX KOHBEHIMI.

Ha reppuropun MoCKBBI calicaH M3BECTEH €lIE C JONETPOBCKUX BPEMEH: BO Bpe-
MeHa npasnenusa Bacunus III ero nsobpaxkeHns 4eKaHWIM Ha MOHeTaX. /I3HavalbHO OH
06111060BaJI BBICOTHBIE TI0 TeM BpeMeHaM 3/jaHusA (KOTOKOIbHM IiepKBell U KpeMIEBCKIe
6auran). JJocToBepHO U3BECTHO, YTO OJJHO M3 THES]] CAllCAaHOB OBIZIO Ha KOTIOKO/IbHe JBaHa
Benukoro. ITocne nosBneHNs «CTaMMHCKMUX BBICOTOK» CallCaHbl OCBOV/IV THE3/JOBAHME 1 Ha
Hux. K Havamy 1970-X IT. COKOJI TOJTHOCTBIO MICY€E3 M3-3a 3aTPA3HEHNA OKPY>KaIoIell Cpefibl
nectvuygamu rpynnst JT. 9To 6611 rmobambHbI Mpoliece, 3aXBaTUBIINIL BClo EBpomy
un AMepuKy.

B 1996 r. npu nopgepxke pexkropa MI'Y B.A. Cagosandero 9xkouenrpom MI'Y, coBmect-
HO ¢ Pycckum coxommusim nentpom «BHVM Sxonorus» Munnpupopast Poccuu, 6511 Havat
HepBBIil B CTPaHe MPOEKT II0 PEMHTPOAYKIINN COKOa-carcaHa. Beibop I'maBHOro 3manms
MTI'Y ms BBINycKa pasBeIéHHbIX B MMTOMHMKE IITEHI[OB ObUT 00YC/IOBIIEH MECTOIOIOKEHIEM
B OJJHOM U3 HaybosIee 5KOTOIMIECKU YNCThIX PaloHOB CTOMIIBI, KOHPUTYpaIell 3TaHIs,
TIOX0)KETO Ha JIF0OMMBbIe callCaHaMM CKaJjIbl, 8 TAKXKe TeM (paKTOM, 4TO NITHUIBI THEe3[0BaINCh
3mech paHee. B 2005 r. BrepBble Ob1a OTMedYeHa Mapa B3POC/IBIX CAlICAHOB, AeP>KaBIIasACsa
B BepXHeM ceKTope I'1aBHOTO 3aHMA B pacnionoXeHny Myses semieBefieHNs U IEMOHCTPUPO-
BaBIIas TEPPUTOPHATbHOE NTOBeIeHNe. B 0O/IHOI U3 OKOHHBIX HUIII B ITOICOOHOM ITOMEIIleHUN
Myses Ha 30-M aTaxe 6610 060pyHOBaHO rHe3f1o. Iy 3Toro B HuIy (KakK OYATO CIelalbHO
CIIPOEKTVPOBAHHYIO JIA CATICAHOB) C7I0eM B 7—10 CM 3aCBIITa/u METKUIT IIPOMBITBIN TPaBit
1 0bopynoBaM Kamepoii BusieoHabmoperns. [Tapa NTuIl oljeHNIa CTapaHus YIEHDIX 1 3aTHe3-
nunach TaMm. CaMell 13 3TOJI apbl OKOMBI[OBAH 1 ObUT BBIMYIEH B IPUPOAY ¢ Kpbimm I'3
MTI'V B paMKaX IpOrpaMMbl PeMHTPORYKLVM B 1996 T., a camKa «iuKasi» — 6e3 Kosbra. Coxkorn
npiokuica u oburaer 8 MI'Y 1o ceii fieHb.

I'Hespo Ha BricoTKe MI'Y, 060pynoBaHHOE KaMepaMI BIICOHAOTIONEHIS — O/JHO U3 TJIaB-
HBIX MECT JI/I1 MCCTIeIOBaHNIT KPaCHOKHIDKHBIX cOK0J0B. HabmroyieHns 3a rHespiserics napoii
JIAl0T OYeHb MHTEPECHBII 610TIOTMIeCKIil MaTepua, BaXXHBI [/ HOHUMaHMA afjalTallOH-
HBIX BO3MOXXHOCTeI BU/Ia, HAXOAIIErocs Ha BepIIHe TPOPUIECKOI IMPaMUJIBL, K KECTKUM
AHTPOIIOTeHHbIM yC10BMAM. OpHIUTONOTaM YAaloCh BbIACHUTD, YTO OCHOBY pall/lOHA CallCAHOB
B TOPOJie COCTABIAIOT c13ble ronmy6u (70-80%), oflHaKo, 0CO6EHHO B EPUOJBI IPOIeTa MTHII,
Cpefiu OCTaTKOB IMIIY OBIBAIOT MHTEPECHbIE HAXOMIKL.

ITporpamMMma MOHUTOPMHTIA YHUBEPCUTETCKOIL ITaphl CalICAHOB BK/IIOYAET KOJIbIE€Ba-
HIe e€ ITEeHIIOB U reHeTHYeCKNe MCCIefoBaHyA. BriepBble KonblieBaHMe OBIIO IIPOBEJIEHO
13 mons 2017 r.' B mporjesiype mepBoro KosblieBaHsA IPUHSI yyacTue pektop MI'Y akageMuk
B.A. Caposununii, supexrop O®I'BY «BHUMM Sxonorua» C.I'. ®okuH, pyKoBOAUTEND IIeH-
Tpa coxpaHeHus 6uopasHoobpasus «BHUM Skonorus» A.I. CopokuH u gupexrop Myses
semneseneHnsa A.B. Cmypos. B 2020 1., B mepuoj, maHfgeMnu, KIajgKa CaliCaHOB U3 TPEX AUI]

! Cm. sametky T.I. Cmyposoit «Cokonbi-cancanst 8 MI'Y» B sxyprane «Knsub 3emmm». T. 39, Ne 3. C. 347-348.



XPOHUKA. COBBITHA

HOSIBUIACH B THe3/ie JOBOJIbHO PaHoO — B KOHIle ¢eBpad. Eé cTosAnmm MOpossl, U Ha CBET
HOABWIVCH JIVIIb 2 TITEHIIA, KOTOPbIe OBV OKONBIIOBAHBI 29 alpess B BO3pacTe MPUMEPHO
3 Hegmernb?, a K 20 Masi, KaK 1 IIOJIOXKEHO, B BO3pacTe OKOJIO 45 [JHell OHM BbIIETE/IN U3 THe3/a,
HayaB B3pOC/yI0 )KM3Hb. B 2021 r. camKa caricaHa OT/IOXMU/IA TPH Aillla, HO, BUANMO, C Heil
IIPOM30LIEN HECYACTHBII CTydall: yepe3 HECKOIbKO JHEl OC/e OTKIA/IKU IOCTIEJHET0, TPETHETO
AlIa, cCaMKa BbIIETe/Ia 13 THe3/ja ¥ 007Ibllle He BO3Bpalanach. bes poanTenbHMIbI TOTH6Ia
u knagka. HeBbICYDKeHHBIe Aiflja ObIIM B3ATHI IS TeHETUYECKMX MCCIeJOBAaHMIl, KOTOPbIe
ABJIAIOTCA YaCThIO IPOrPaMMbl MOHUTOPVHIA YHMBEPCUTETCKOI IIaphl CallicaHoB. B anperne
2022 r. cTa/I0 04eBUIHO, YTO caMel] HalIés cebe HOBYIO Iapy, M OHU, KaK U IPEXKJe, JeP>KaTCs
B parioHe sTaxkeil Myses semneBenenus. B Mae caMKa OT/IOXMIa TPU Aillja, @ B HaYajie MIOH:A
y Tapbl MOSABUIOCH TPY NITEHLIA.

23 MI0HA C.T. B IpOLeflype KO/IbLleBaHMA NITEHIIOB CallCaHa IPUHAIN Y4acTiie PEKTOP
MTIYV, akagemuk Bukrop AnToHOBUY CaffOBHNYMIT M MUHVCTP HAaYKV U BBICIIEr0 06paso-
BaHus Poccun Banepuit Hukonaesny @anpkos’. OpHUTONIONM B3S/IM Y IITEHIIOB 00pasLibl
JHK, 4T0 I03BONIUT MOTYYUTD IIPEACTABIEHNE O TEHETHYECKOM CTaTyce THe3fAmmxcsa B MI'Y
COKOJIOB-CaIICaHOB. VIHTepecHO, YTO caMIly, OKOJIbIJOBAaHHOMY B PyccKOM COKONMHOM LieHTpe
U BBIITYIIEHHOMY Ha I7IaBHOM 3fanuy MI'Y B 1996 r., okoo 26 s1eT. 9To peKopf, Bo3pacTa s
CaTlCaHOB, KOTZIa-Mn00 3aperucTPUPOBAHHbIN T OPHUTONTOTAMIL.

Puc. 2. KopmIieHIe IT€HII0B POANTENAMN II0CTIe KoTblieBanus. POTo ¢ BIIeOperncTparopa.
Fig. 2. Feeding chicks by their parents after ringing. Photo from the video recorder.

HabnropeHns 3a caricanamy npoyio/katorcs. Vindopmars, KoTopyro YAaéTcs MoNyYnTb,
KpaliHe MHTEPeCHa 1 OYeHb Ba’KHA JIJIA IIOHMMAaHMA [TPOLIeCCOB, TIPOMCXOAINX B ITOMY/IALNN
BOCCTAHOBJIEHHOTO BIJIA, CTaTyc KoToporo no Kpacuoit kaure Poccuiickoit Pepeparmm — «Buy,
HaXOJALIMIICA MO yTPO30Il UCUE3HOBEHMA», & TAKXKe /I PaspabOTKM IIaHa MePOTIPUATHI
10 COXPAHEHNIO ¥ BOCCTAHOBJIEHMIO CallcaHa B IjeHTpe EBpomnerickoii yactyu Poccym.

A.B. Cmypos, C.B. Kosnos

2 Cm. samerky A.I. CopokuHa «PsJIbI yHMBEPCUTETCKMX CAIICAHOB IOIONHUINCD!» B >KypHae «KusHb 3emmm».
T. 42, Ne 2. C. 241-243.

* Cm. Taroke Matepuasl: https://minobrnauki.gov.ru/press-center/news/? ELEMENT_ID=53186; https://www.
msu.ru/news/u-nas-popolnenie. html
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Bepnucax «Cappl u mapku. Konomenckoe & Vismaitnoso».
Vernissage «Gardens and parks. Kolomenskoye & Izmailovo».

B Ycanp6e «V3maitoBo» 27 mast 2022 . oTKpbInach BbicTaBKa «Cazpl u mapku. Komomen-
ckoe & VamaiinoBo». Heo6bIMHOCTD BEpHICaXKa COCTOUT B TOM, YTO SKCIIO3UIINA, COCTOSAIIASA
U3 IIATYU Pa3feNoB, IeMOHCTPUPYET OCHOBHDIE STAIlbl Pa3BUTUA CaJOBO-IIAPKOBOTO JICKYCCTBA
B Poccun ¢ XVII mo XX BB. Ha mpuMepe IAPCKUX 3arOPOAHBIX pesupeHuit Komomenckoro
n VIsmaitnoBa. BeictaBka mpuypodena k 100-metnio onybnukosanus [Jekpera «O6 oxpaHe
IIaMATHUKOB IIPUPOJIBL, Ca/IOB U IMApKOB» OT 16.09.1921, B KOTOPOM 3aKPEeIUIANNCDH IPUHIUIIBI
3aMOBEJHOCTY «3HAYUTEIbHBIX 10 IJIOIA/IM YIaCTKOB IIPMPOJDI, 3aMeYaTeIbHbIX CBOMMU
HaMATHUKaMI» .

CanioBo-IIapKOBOE MCKYCCTBO — 3TO COEJMHEHNE HE TOIbKO CaflOBOJICTBA, HO 1 MICKYCCTBa,
apXUTEKTYPBbI, )KNBOIINCH, My3bIKH, 1033uH, ¢punocodun u penurun. Cafpl co3[jaBanich
st 6ecef, pasMBbIIIIeHNIT, GUIOCO(CKOTO yeHEHs, MOTIUTB, OQUIINATbHBIX TPUEMOB
U IPa3JHMUKOB, POMAaHTUYHBIX BCTpey. VIMEHHO Mjes KOMIUIEKCHOCTH 3a/I0’KeHa aBTOpaMMu
BBICTaBKM, IPeACTaBUBIIMMM 607bIie 260 IIpefMeTOB, MOAIEPKMUBAOIINX MHOTOTPAHHOCTD
U MICTOPMYHOCTD JaHHoM TeMatuky. B XVII B. mpucyTcTBOBaNa cakpaibHas upes cajia, KOTopas
TECHBIM 00pa30M CBSI3aHHA C PeJIUTIEIl 1 BOCXOAMIIA K palickoMy cafiy DfieMy. VIHTepecHOo, 4To
C 3TOTO BPEMEHM PACTUTE/TIbHBIMY OPHAMEHTAMM CTa/IM YKPaLIaTh IlepKOBHbIE MHTEPbEPBI,
6orocmy>xe6HbIe KHUTM, OJIeXK/y TyXOBEHCTBA. A TeMa «HeOeCHOTO BepTorpajiar, T.e. caja
(BmMHOTrpaja), BcTpedaeTcs B AepeBsiHHOI pe3bbe nkoHocTacos. B XVIII B. pacnipoctpansercs
MOJia y>Ke Ha peTy/IApHbIe Cafibl X Neli3akHble mapKu. [71aBHOIL usieel 3TOro HarpasIeHNs
CTaHOBUTCS MpocBeleHne (puc. 3). B aTo BpeMs NOABIAIOTCA 3BEPUHIIbI, PA3BOATCSA 9K30-
TUYECKIE XUBOTHbIE, YyCTPaUBaIOTCA IPA3JHIKM, MacKapajbl, KOTOpbIe IIPOXOJAT B cajiaX
¢ ¢eitepBepKaMIL.

B XIX B. aKTMBHO PacIpoCTpaHsAETCA MOJja Ha PYCCKYIO YCaibOy, T/ie MapKy U Cajibl
paccMaTpUBaI KaK «[IOITUYHOE», «YIOTHOE» IPUPOJHOE OKPY>KEHIEe JOMa», ITie CTaBUIN
CIIEeKTaK/IM, TPOBOAM/IN KOHLEPTHL. Kora-To B mapkax B npuropogax MocKBbI ycTpanBanu
TY/IAHDS, MOCKBUYM BCEX COCIIOBMII COOMPANNCh Ha MpasfHUKY. I/ Tyisaomux paboTann
KIOCKH, YaliHble, Ka4e/y M Kapycenn. B sKCIosuImm MOXHO YBUIETh IPESMETDI O €K bl
U aKceccyapbl, IpaBlopsl U3 >xypHana «[Tapyokcknit koctiom» (1822 1.) u gaxke urpy «bpocarens
msga» (Opannus, [Tapmk, 1900 r.).

B cnepyromem paspiene BbICTaBKY IPeJCTaBIeHa TEMATUKa, CBA3aHHAA C OTOPOJHIYE-
crBoM B Konmomenckom u Vsmaiinose B XX B. B To Bpems 3T0 6bIIO IIOMYIAPHBIM ABIEHUEM,
KOTOPO€ COXPAHAIOCH JOCTATOYHO Jo/roe BpeMsA. Ha sKcrnosuimy Mo>XHO O3HAKOMUTBCS
C 97IeMeHTaMI HapOJHOTO KOCTIOMA, TIPefIMETaMI IePeBEeHCKOT0 ObiTa 1 poTorpaduaMu.

ITocnepumii pasyen BbICTAaBKY II0KAa3bIBAET OY€HDb BAXKHDIN 1 CIOKHBII Tall Takoke XX B.—
COXpaHeHMe UCTOPUYECKOro JaHamadra myrém Myseedukary. B 1923 r. B Komomenckom Bo3-
HIIKaeT Myseil. B To xxe Bpemst HaunHaeTcs KoutekTyuBu3anys (1930 r.) ¢ BOSHUKHOBEHNEM Ha

* B HapopHblit kKoMuccapuaT IpOCBeIeHNsA BXOJVT OT/eN IO Jie/laM My3eeB I OXpaHe aMATHIKOB ICKYCCTB
u crapuHbl. HapkoMaTy npefocTaBsiioch IPaBo 0ObSIBISATD «y4aCTKY IPUPOJAbL U OT/e/IbHbIE IPON3BEeHNUS
(KMBOTHBDIE, PACTEHMs, TOPHBIE IIOPOJBI U T.JI.), IPEACTABIIAIONINE 0COOYI0 HAYYHYIO M KY/IbTYPHO-MCTOPUIECKYIO
IIeHHOCTb, HY K/JAIOIIeCs B OXPaHe», HeTPMKOCHOBEHHBIMM TAMATHNKAMI IPYPOJIbI, 3aII0BEHMKAMM UV HAIO-
HaIbHbIMU IapkaMu. K «0co6piM» 06beKTaM OTHOCUIINCD TAK)Ke «CafIbl M MAPKV MCTOPUKO-XYA0XKECTBEHHOTO
3HAYEHM, CO3JJaHHBIE TI0 3aJaHMAM Xy/0)KeCTBEHHOTO MTapKOBOTO VICKYCCTBA M CBA3AaHHBIE C apXUTEKTYPHBIMI
COOPY>KEHNUAMM, TIPEICTaB/IAIIIMMY C HUMI OFJHO XY0KeCTBeHHOE Iiefioe». B kommerenimio Hapkommpoca Bxopmn
UX IIePeBOJ| B KaTerOPUIo «HeIIPMKOCHOBEHHbIX TAMATHUKOB CajI0BO-ITAPKOBOI KY/ILTYPbI My3eifHO-aKaIeMI4eCKOro
3HayeHys1» (3aroBeHbIe 3AKOHBI COBETCKOI BIACTH — [JOKYMEHT (pravo.ru).



Puc. 3. Kunra H. B. JIuxauésa, A.A. Epurosa «Ceno KooMeHcKoe, 4To mogs MOCKBOIO, m061Moe
mBcronpebsiBanie aps Anexchs Muxaitnosnda» (Mocksa, 1913 1.). ®oro V. I1. Tapanen.

Fig. 3. Book by N.V. Likhachev and A.A. Yershov «The village of Kolomenskoye near Moscow, the
favorite residence of Tsar Alexei Mikhailovich» (Moscow, 1913). Photo by L.P. Taranets.

Tepputopun KomoMeHckoro konxo3a « OropofiHblil TUTaHT», IPOCYLeCTBOBaBIIEro 1o 1980 r.
1990 rop 03HaMeHOBAJICA IIPUCBOEHMEM CTATYCaA XYN0XKECTBEHHOTO ICTOPUKO-aPXUTEKTYPHOIO
Y IPUPOJHO-TaHAIaTHOTO My3esi-3aroBeHyKa. Ha BbIcTaBKe leMOHCTPUPYETCS MHOXKECTBO
9KCIIOHATOB, II0KA3bIBAIOLIMX YICTOpMIO 11 MaHAmadt B Komomenckom u Vsmaiiiose. BoicraBka
npoputcs 1o 18 oxkts6pst 2022 r.

W.II. Tapaney

BricraBka «YemoBek u MegBeab» B J[lapBIIHOBCKOM My3ee.
Exhibition «Man and Bear» in the Darwin Museum

4 aBrycra 2022 1. B Mockse, B ['ocymapcTtBeHHOM JJapBMHOBCKOM MYy3€€ COCTOAIOChH
TOP>K€CTBEHHOE OTKPBITNE BBICTaBKM «YenmoBek u MefiBefib». Kak ckasaHO Ha caiiTe My-
3es, «3Ta BBICTABKa — 3aXBaTbIBaloIlast McTopus oTHoLeHnit Homo Sapiens ¢ MeiBeeM
M OT/IMYHAsI BO3MOXXHOCTb IT0O3HAKOMUTBCS C Pa3HOOOPA3HBIM CEMEICTBOM MEBEXbIUX»,
KyJa BXOJAT Oesblil MefiBefib, Oypblil MefiBefib (HECKOIbKO MO/IBMAOB), O0IbIIas TaHNa,
ruMaaiickuii (6enorpynblit) MegBenb, Iyb6ad, OYKOBbI (aH/ICKWIT) MefBenb, bapuban u Ma-
nayickmit MepBenb. [loceTTey BEICTaBKYM Y3HAIOT MHOTO VIHTEPECHBIX (PaKTOB O MeIBeJiAX.
J1 Ka>kporo BUfia yKasaHbl IPYMEPHBIN POCT M BeC, OKpac, apeas, palyioH MUTaHWA,
ecTeCcTBEHHbBIe Bparyu, paccMoTpeH obpas >xusHu. Hanbosblee BHMMaHMe yHeIEHO OeIOMY
u 6ypomy MezBenio (puc. 4). [lonynAyoHHbIe OTINYNA MEeXAY OYPBIMU MeIBeIsAMU TaK
BeJIVKY, YTO KOTja-TO VX IOApasfiesIay Ha MHOXKeCTBO IofBuioB. OKpac OypbIxX MeBefeit
Ha CaMOM Jiejie MOYKeT BapbMPOBATh OT CBET/IO-IIaJIeBOTO [0 MTOYTH YEPHOTO: IIBET LIep-
CTM 3aBUCUT OT MecTa OOMTaHMsA U BO3pacTa. B mpupoye n3BecTHBI C/Iy4an CKpelBaHuA
6emoro u 6yporo MenBefeil.

Kak n axcriosunma Myses semnesefienns MI'Y, BoicTaBka «HenmoBex u MefiBefib» pef-
CTaBJIsAeT co0O0VI CHHTe3 HayKu Y ICKYCCTBA. EcTecTBeHHOHAay4HbIe 9KCIIOHATHI (4yderta, Yepera,
KJIBIKYI, IKYPBI, CTIETIKY JIAIl MefIBefiell) OPTraHMYHO JOMONTHSAIOTCA IPOU3BENeHIAMY Pas/INIHbIX
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YKaHPOB M306pasNTeNbHOTO NCKyccTBa. [Toce-
TUTE/Y BBICTABKY YBUJAT MeJjBefiell Ha KapTu-
HaX Xy[0>)KHMKOB-aHMManucToB B.A. Bararusa,
A.H. Komaposa, I'.E. Hukonbckoro, K.K. ®né-
posa, T.II. KanycTuHOI, Ha MTIOCTPALMAX
B.A. benpimesa u I'H. Kapnosa x nmurteparyp-
HbIM ITpousBefenysiM [I.V. Mamuna-Cubupsika,
C.A. Mapmaka, M.E. Canteikosa-llegpuna.
OTpenbHYI0 BUTPUHY 3aHMMAIOT UTPYLIEYHbIE
MeziBe/iu 13 KoyieKuyy Vipuael MbI3uHOI,
cpeny KOTOPBIX MIMEITCS COBPeMeHHBIE aB-
Topckue pabors Hatansu Crenmanosoit. He-
KOTOpBIe ITPeJICTABUTE/N CeMeiiCTBA MeJIBeKbIX
(ry6au, 60bInas maHja, MamaicKuil MeaBenb)
IIpefiCTaB/IeHbl B BUJie INAMOTHBIX CKY/IBITYP
M.T. OcTpoBckoii.

B cBOEM BBHICTYIITIEHUY HA TOP’KECTBEHHOM
OTKPBITUM BBICTAaBKM 3aMECTUTEND JUPEKTOpa
JapBuHoBckoro mysest TarbsHa CepreesHa Ky-
6acoBa sameTna: «CaMoe IITaBHOE, O 4€M 9Ta
BBICTAaBKa, — O B3aMMOJIeIICTBIY Ye/IoBeKa U Mel-
Bepns». [leiictButenbHo, emié 200-30 ThIC. 1eT

Ha3aJ| HeaHJiepTaabllaM MPUXOAMUIOCH JlaKe
BEIb 1 YE€TTOBEK». ®dorto aBTOpa.

Fig. 4. Fragment of the exhibition «Brown KOHKYpUpOBATD € HEICPHDIMI MEABEAAMIL 32

Bear and Man». Photo by the author. paBo MPOXXMBAHMA B Telepe. Briocneacrsum

Y MHOTHX HapoJIoB C(POPMIUPOBANICH KY/IbT MeJ-
BejiAA, KOTOPOTO CUMTa/IM CBAIIEHHBIM, CAKPaTbHbIM )KUBOTHBIM, X03AHOM 7ieca. TeM He MeHee,
9TO He IMPENATCTBOBAIO OXOTe Ha MefiBeisd. B 0CHOBe MefIBeXXbero KynbTa IexuT Mud oo
yMMpalleM 3Bepe, KOTOPOTro NOCPeACTBOM TOYHOTO MCIONHEHNA JieTaTbHO IPOTyMaHHBIX
PUTYaIOB OXOTHUKY BO3BPAIAIN K )KM3HU. [TTaBHBIM 00PATOM Ky/IbTa MeBE/A CUNTAINCh
MeZIBEe>XKbI MTPA3THUKI 3aIIaJHOTO U JATTbHEBOCTOYHOTO THUIIOB.

Ha BbIcTaBKe pacckasbiBaeTcss 06 0COOGHHOCTAX Ky/IbTa MefIBe/isl y PasHbIX HAPOJIHO-
creii. Tak, HarrpuMep, HEHIIbI TOYNTaIN 6€/10T0 MefBe/iA Kak Xo3sArHa Mops u HoBoit 3emnn.
Y6uBanu, TOIbKO e/ 3Bepb MIPpUOIIKAICA K CTAHOBUIIIAM VMM HE YXOAWI IIPK BCTpeYe.
MenBesxbe MACO TO3BOJIAIOCH €CTh TOIBKO MY>KYMHAM. A BOT HEHEIIKMM >KEeHII[VIHAM, YTOObI
06MaHyTb IyX MeBe/is, IPUXOAUIOCh OIPUCOBBIBATD YIIEM ycbl. CaaMCKUM >KEHIIMHAM
3aIpeIlanoch CaUThCA Ha MEIBEXKbIO IIKYPY M faXKe IepellaruBaTh yepes He€. Y XaHThl
U MaHCH JIeiiCTBOBaIO Taby Ha yIOTpeb/IeH1e CBAIEHHOTO CTI0Ba «MeBE/[b», BMECTO HETO
HaJJIe)Kasio YIIOTPEOIIATD CI0Ba «MYJPBII, CBAIIECHHBIN 3BePb» WU CTAPYK, OAETHI B LIYOy».
Jlonrane BoAMIN XOPOBOJ], BOKPYT yOuTOro mMu Mesefs u ropopumn: «He Mbl Te6s youm,
caM yMep, 4epéx Ipujs, YKasaHHbI 60TOM JeHb IOTOfA». A KaM4aalbl, 4YTOOBI 136eXKaTh
MeCTU MefiBefisi, TOBOPUIIN, 4TO ero youn Bopon Kyrx.

ABTOPOM MJIeV U KOHIENIIVM BBICTABKY SABJIAETCA AMPEKTOp Mysest AHHa JocudoHa
Knroxuna. Kyparopst BeicTaBkM — €. H.C. Onbra I'enHasibeBHa CTpenKkoBa, OTBETCTBEHHAA 3a
OCHOBHOII aCIIeKT BBICTABKM — OMONTOIMYECKUIT, U 3aBeflyIolljasl BBICTABOYHBIM OT/ienioM STHa
I'ennappenHa llIknApckas, OTBETCTBEHHASA 3a IMTEPATYPHO-XYIOKECTBEHHYIO COCTAB/IAIOIIYIO.
Hag opopmnennem sxkcrnosuiym paboranu Xygo>KHUKI-An3aliHepbl BanenTnH JIMutpueBny
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Puc. 4. @parment BbicTaBky «Bypoiit mezi-



bunkesny, Anppeit Anexcanaposud ITonakos u Makcum Anppeesndy Huxutun. [TaptHépom
BBICTAaBKMU sABJAeTcs 1oBenpHad komnauua «SILVEROFF».

He Bcro nHbOpMaIMIO MOKHO IPEfiCTaBUTDh B (OpMe BBICTABKY, K TOMY JKe 3aHVMa-
IolIlell BCETO OJVIH 3aJI, I0O9TOMY B CEHTsA6pe HauHETCsA 6ObIIast BBICTABOYHAs IIPOrPaMMa.
3arIaHMPOBaHbI BCTPEUN CO CHEIMAIMCTaMM 10 MeiBe/IAM, C MacTepaMi, KOTOpbIE JIeTaloT
UTPYLIEYHbIX MefIBefieil 1 KOIeKLIIMOHMPYIOT MX, KypaTOPCKIe SKCKYPCUM 110 BBICTaBKe, II0Ka3
JIOKyMEHTa/IbHBIX QUIBMOB O MefiBefiAX. BricTaBKa OyaeT paboTaTh 10 20 HOAOPA.

I0.M. Maxcumos

150 ner co gua poxpenus B.C. byrkesuya.
150" anniversary of the birth of V.S. Butkevitch.

19 urona 2022 r. ucrmoaaunaoch 150 et co gHA
poxpaeHusa Bnagumupa CrenanoBuda byTkeBuua
(1872-1942), yuéHoro, BHECIIEr0 BECOMBIII BKIIA[,
B PasBUTIE MUKPOOMOIOrMM U OMOXVMUYU PaCTeHMIT,
yreHa-Koppecnongenta AH CCCP (1929). B.C. byr-
KeBMY popuics B ¢. Pycanoso Tynbckoit rybepHun.
B 1894 r. OH OKOHYMII €CTECTBEHHOE OTHe/IeHIe PIU3UKO-
MaTeMaTH4ecKoro gakynabreTa MOCKOBCKOTO YHUBEPCH-
TeTa, BBIIOTHMB 107 pyKoBoficTBoM K.A. Tumupsasesa
IUIUIOMHYIO paboTy, TIOCBSAIIEHHYIO U3YYEHNIO 9H3MMOB
(dbepmenTOB) y pacTeHmit. DTa TeMa OIpee/Ia OCHOB-
HOe HallpaBJIeHNe er0 HayYHBIX MHTEPECOB KaK OMOXVIMI-
Ka. B 1894-97 rr. Bnagumup CrenanoBud oay4nI BTOpoe
obpasosaHme B MOCKOBCKOM CeTbCKOXO03AICTBEHHOM
nucruryre (MCXI, no3gHee MOCKOBCKas CeNbCKOXO-
3siictBeHHas akagemust, MCXA; cerogus PTAY MCXA
M. K.A. Tumupssesa); ¢ 1897 r. o pabotan B CenbCKOX035iI1CTBEHHOIT 1abopatopyy MuHm-
crepcTBa semneenus B [letepOypre, riie MccnenoBan HOTPeOHOCTY TTIOYBHI B Y00 pEHMAX Ha
OCHOBE XMMIYECKOT0 aHaau3a pacTenuil. IlosgHee oH OfHMM U3 IIEPBBIX MPEIIOKIIT METO
peleHs T000HOI 3aauy € IIOMOIIBI0 MUKPOOPTaHU3MOB.

C 1899 r. bytkeBnyu pabotan B maboparopusax [I.H. [Ipsunmunkosa n H.H. Xynsakosa
B MCXI. B 1902 r. oH cTaj IpuBaT-H0LeHTOM MOCKOBCKOTO YHUBEPCUTETA 110 Kadenpe
6oraHuky, a B 1905 r. momy4nn 3BaHue mpodeccopa 1 3aHAN Kadenpy GUsMoIornu pacTeHunii
u Mukpob6yonorny B HoBoanekcaHAPMIICKOM MHCTUTYTE CEbCKOTO XO3AICTBA U IECOBOJICTBA,
rie paboran go 1921 r. (o 1914 r. uncTHTyT Haxomwics B HoBoit Anekcanapuy, a 3aTeM —
B Xapbkose). B 1921 r. B.C. byrkeBud Bepuyncs 8 MCXA, rae ¢ 1928 r. Bosrnasnsn Kadenpy
¢dusnonornyu pactenuit u Mukpo6uonorun. B 1923-30 rr. on Taxxe pabotan B brionornyeckom
HayuHo-nccnenobarenbckoMm nacrutyte uM. K.A. Tumupssesa (npu Komakagemnn).

C 1921 r. uccneposanyust B.C. ByrkeBuya ObUI TaK)Ke ITOCBALIEHBI MOPCKOJT TeMaTHKe.
OH pabotan Mopckom HayqHOM nHCTUTYTe (I[TM1aBMopHuUHe, ¢ 1929 r. 'ocynapcTBeHHbLI
oxeanorpadudecknit nuuctutyt, TOVH), no 1939 r. 3aBegoBan bakTepnonorndeckoit 1abo-
paTtopueit Mopckoro HaydHoOro MHCTUTyTa (Bcepoccuitckoro HayuHO-1MCCIe0BATENbCKOTO
MHCTUTYTa pbIb0BOACTBa U okeaHorpadum — BHVMPO), ygacTBOBan B 7 9KCIIeAULIMAX HA
Kacninitckom 1 A30BCKOM MOPSX.




Vccnenosanns B. C. ByTkeBnda oXBaTbIBaNIM psjj BXXHBIX TeM MUKPOOHOIT 9KOJIOTHUIL.
Cpeny HUX: VICIIONb30BaHMe MIKPOOPTaHI3MOB KaK MHAMKATOPOB IIOTPEOHOCTI OYBBI B MU-
HEpa/IbHBIX Y00PEHNAX; U3yUeHNe BIVIAHMA BHEITHUX YCIOBUIT Ha a30TQUKCALNIO; pa3paboTKa
MMKPOOMOIOTMYECKOTO METO/Ia Pa3BeiKyi HepTAHBIX 1 Fa30BBIX MECTOPOXK/ICHWIT HA OCHOBE
GaxTepunil, OKUCIAIONIMX YIIeBogoposibl. HakoHell, BayKHellllIee 9KOMTOTMYECKOe HalTpaBJIeHe
pabor B.C. ByTkeBn4a cBA3aHO C MOPCKOI MUKpobuosnorueii. KpyImHBIM IIpOpbIBOM B HaykKe
TOTO BpeMeHH CTaJI0 OTKPBITIIE YKe/le30MapTaHIleBbIX KOHKpelMit Ha jHe besroro Mops 1 o-
Kas3aTe/IbCTBO yUacTusA XKeNe306aKTepuil B X o6pasoBanui. Pax paboT MOCBAIIEH M3yYeHUIO
GaxTepuit, BBIJIeTICHHBIX U3 BOMIBI KapcKoTo U Ipyrux apKTUYeCcKUX MOpeIi.

ITpu nccnepoBanusax Mukpo6Horo HaceneHust Kacrmiickoro mopst B.C. ByrkeBudem 6bu1a
obHapy>keHa crM3KcTas 6aKTepuaabHas IIEHKA, TOKPBIBAIONIAA JOHHbIE OCAfIKU, KOTOpasd,
KaK BBIACHUJIOCH, CITY>KUT FeOXUMUYECKIM 6apbepoM, 3alIMIIAIOIIIM BePXHIE CJIOM MOPCKOIT
BOJIbI OT IIPOHMKHOBEHMA UYIIETO CHU3Y CEPOBOIOPO/IA, IPeOTBPAIIAIOIIMM 3aMOPBI MOP-
CKMX KUBOTHBIX 1 PBIO. DTO SIBJIEHME, TIO CMBICITY CX0XKee ¢ «0aKTepyanbHOI ITaCTUHKO»
EryHoBa, urpaer 60/IbIIYI0 POIIb B KUCTIOPOIHOM PeXXVMe BOJI0EMa.

HecomHeHHBIIT MHTepec uMenu uaen byTkeBnya o 6akTepusax Kak 3BeHe B IMIIEBOI
eI MOPCKMX OPTaHU3MOB, 00 OTINYUAX UCTVHHO MOPCKUX GakTepuit («abopureHoOB») OT
a/I/IOXTOHHOJ MUKPOQIOPEI I MHOTME JIPYTHe TUIOTEe3bl.

H.H. Konomunosa

140 net co gua poxgenua H.I'. XonopHoro.
140" anniversary of the birth of N.G. Kholodnyi.

22 utoHsa 2022 r. ucnonHunoch 140 et co gHA
POX/IEHN A BBIJJAIOIIETOCs HaTypaIicTa, MUKpoOmo-
nora ¥ pU3M0IIoTa pacTeHuIt, IeICTBUTE/IBHOTO YIeHa
AH YCCP (1929) Huxomnas I'puropsesuda XonogHo-
ro (1882-1953). H.I'. Xonogublit poguics B TamboBe
B ceMbe yuuTe/sA ruMHasum. Ero meTckue u roHomeckue
rogbl mpouun B Boponexe, HoBouyepkaccke, Kuese.
B 1907 r. oH okoH4MT PU3NKO-MaTeMaTUIeCcKuit ¢a-
KynbTeT KieBckoro yHyBepcutera 1 ObII OCTaBIeH Ha
kadenpe 60otanuku. B 1908-09 rr. B Kuesckom yHu-
BepcuTeTe OBIIO BBEJIEHO IpenofaBaHue MUKPOOmo-
noruu, u Hukomnaii I'puropbeBuy akTMBHO y4aCTBOBAIT
B OpTaHM3aLMK 3aHATUI, a ¢ 1912 r. ynTan npusar-
TOLEHTCKIUIT Kypc 0 3ToM AucuumuHe. B 1933-41 rr.
OH 3aBefioBal B KmeBckoM yHUBepcuTere Kadenpoit
6otanuku. C 1919 r. u fo xouua >xusuy H.I'. Xomogusli Taxxe padotan Ha JIHEIIPOBCKOIL
6uonorndeckoit cranuyu «opucroe». B 1971 r. ums H.I'. Xonoguoro 65110 npucsoeno Vu-
cruryty 6otanuku AH YCCP.

Hayunbie nuntepecst H.I'. XonmogHoro 61111 BecbMa pa3HOCTOPOHHUMI, €T0 PaboTh
HOCBSAIIEHbI (GU3MOIOTUY PACTEHNIT, MMKPOOMOIOINH, TIOYBOBEEHIIO, OPHUTONIOI MY, PM-
nococu u T.7. OH BOIIET B MUICTOPUIO HAYKU KaK OCHOBOIIOTIOKHVMK TOPMOHA/IBHOI TeOpUM
TPOIM3MOB U OfIUH 13 ABTOPOB Y4€HMS O PaCTUTENbHBIX TOPMOHaX. BecbMa 3sHaYMTE/IbHBII
Bk BHecéH H.I'. X0oAHBIM B pasBUTIIE MUKPOOMOIOTMH U SKOTIOTMM MUKPOOPTaHU3MOB.




Han6osnee Ba>KHBI €ro pabOTHI 110 >Ke/ie300aKTepUAM U UX Te0IOTMYeCKOl ponu (3a MOHO-
rpaduio 0 xene300aKTepux, BbILIEAIIYIO B 1926 I. Ha HEMELIKOM fA3bIKe U IIepeBefEHHYIO0 Ha
pycckmit B 1953 ., eMy 6bL1a IpUCyX/eHa JOKTOPCKAs CTEIEHb).

Jpyroe BaxxHoe Hanpasnenue uccnegosanuii H.I'. XomogHoro cBsAsaHo ¢ nsyyeHuem
«BO3JIYLIHOTO», VJIM «Ta30BOTO» MUTaHuUsA 6akTepuit. Ero nccnenoBanmsa moxasam BO3MOX-
HOCTb YCBOEHMS U3 BO3/IyXa 6aKTepUAMU COCITHEHMII, BbIJIe/IAeMBIX PACTEHUsAMM, BbIABUB
HOBbIE aCIEKThI B3aIMOJENCTBMA PACTEHNUI I MUKPOOPTaHU3MOB.

Muposyio nssectHocTh npuHecnu H.I'. XonogHoMy paboThl B 0671aCTV TOYBEHHOI!
MMKpobyonorun. ITpeamoskeHHbIiT UM MeTOJ| MCCTIeIOBaHM MUKPOOPTaHM3MOB B YCTOBUAX,
Hanboree MpUOMIDKEHHBIX K IPUPOJHDIM, ITOTYYIIT Ha3BaHIe «MEeTOJ] CTEKON 0OpacTaHmsA».
OH O3B0/ UCCIIENOBATENIO HAOMIOAATh MHTAKTHBIN «MUKPOOHBDIIT Ieli3ak» MOYBBI MIN
fpyroro Mecroobutanus. [IpuMeHseMblil B pa3HOOOPasHbIX ¥ MHOTOUMC/IEHHBIX MOU(U-
KaIlMsAX STOT METOJ MOMYYIT 60JIBIIYIO OMY/IAPHOCTD B Pa3HBIX 06JIACTAX MUKPOOMOIOTHY,
OH UCIIONB3YeTCsl B MUKPOOHOIT 9KOTIOTMN U CETONHAL.

Mupoougymenne H.I'. XonogHOro mpoHUKHYTO eAMHCTBOM C Ipupofoit. EMy nmpuHap-
JIeXXUT OFHA U3 TUIIOTE3 IPONCXOXKAEHNA XI3HM Ha 3emie. bomblioli mHTepec mpeficTaB/A0T
¢dumocodckie B3IANBI YYEHOTO, TO3BOMUBILNE OTHECTH €TI0 K IPeJCTaBUTENAM PYCCKOTO
KOCMM3Ma.

®unocopun anrponokocMmsMa nocpsieHa padora H.I. XomogHoro «Mpicin HaTypa-
JNUCTa O IpMpoOfie U dyenoBeke» (1947). MHoroe B Helt co3By4YHO B3rIAzaM B.JI. BepHazckoro,
C KOTOPBIM YYEHBIIT ObIT XOPOIIIO 3HAKOM ¥ TeCHO cOTpyRHMYa. C IPyroif CTOPOHBI, UMEHHO
nonemuka ¢ H.I'. XonogubiM crana offHOI 13 MpU4MH noABneHus:A cratbu B.J. Bepnagckoro
«Heckonpko cnoB o0 Hoochepe» (1944).

B «Mpicax Hatypamicra» H.I'. Xonoaubiit mucan: « MbICIALIMIT HATYPaNIUCT, B KaKOU ObI
067acTy ecTeCTBO3HAHNUA OH HI PabOTal, He MOXKET He 3a/[yMbIBaTbCs 00 OTHOILICHUN MEXTY
4eJI0BEKOM 1 IPUPOZOIL. ITOT BOIIPOC, B CBOIO OUepe/ib, BBOLUT ero B cepy Oomee TmyboKmx
npo6ieM ¢umocopun, TeOpUn ITO3HAHNSA, ICTOPUM KYIbTYPbI ¥ HAYKH, YIeHMs 00 9BOIIIO-
VIV, POXK/IAeT XKeNlaHue IPOHUKHYTb MBICTIBbIO B MUHYBIINE U TpsAAyIue CynbObl BeenenHoil
1 JyesioBevecTBa. Tak co3aércss 0OCHOBa HAYYHOT'O MMPOBO33PEHMs €CTeCTBOUCIIBITATENsA, TAK
crpourtcs 6oJiee UM MeHee MOJTHAs CUCTeMa B3ITIAMIOB, AIOIMX OTHOCUTEIBHO MM BPEMEHHO-
YIIOBJIETBOPUTEIbHBIE OTBETBI HAa BEYHbIE BOIIPOCH O OBITIN YenoBeka 1 Beenennoit». «Co-
BPEMEHHOE eCTECTBEHHOHAyYHOE MUPOBO33peHIE, KOTOPOMY aBTOP IIPUCBOW/I Ha3BaHMe
AHTPOIIOKOCMIYECKOTO, YTOOBI TPOTUBOIIOCTABUTD €T0 OTXKMUBIIEMY aHTPOIIOLCHTPIYECKOMY,
B KOPHE M3MEHN/IO HAlllM TIPEJICTAB/IEHNA O MECTE M POJIM Ye/I0BEKA B IPUPOJIE, KOCMOCE. . .».

H.H. Konomunosa
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Penensus Ha HayuHyto MoHorpaduio A.B. Illanosanosa «OCHOBBI 3HeproreHepaIyn»
(Mocksa: MAKC IIpecc, 2021. 224 c.).

Review on A. B. Shapovalov’s monograph «Fundamentals of energy generation»
(Moscow: MAKS Press, 2021. 224 p.).

CTpeMUTENbHbI POCT TpaHCHOPMALIUY S9HEPTUN B COLIUYME
COIIPOBOXIACTCA POCTOM COIYTCTBYIOIIMX HETaTHBHBIX BO3IEICTBII
Ha 61ocdepy 1 KOHIMKTHOTO IIOTeHIIMaa B COyMe. AKTyasIb-
HOCTb JJaHHOJI Hay4YHOI pabOoTbI 00yCTTIOB/IEHA Pea/IbHBIM Pa3sBUTUEM
aIIOK/IMITUYECKOTO CIIeHApUsA B Pa3BUTHUM COLIYMA.

B MoHorpadum paccMOTpeHO OIIpefesiolee BIIsHIE 9Hep-

A.5. Wanosanos roreHepauuu Ha 6uocdepy n coruym. CrcTeMHOe pacCMOTpeHMe
Pa3HOOOPa3HBIX IPUPOJHBIX ABJIEHNUIT, CONYTCTBYOLINX SHEProre-

Yol B0 o

L H B Hepanmy, pacKpbiBaeT GyHIaMeHTa/IbHbIe MeXaHU3MBbI €€ B3aMO-

8 S Bl et ¢ 6rocdepoit i corrymom. MusHmMyM (opManim30BaHHBIX
3 H E P I_D H E P A Lla m W IpefiCTaB/IeHIII PaCKpbIBaeT IePBO3/IaHHOCTD IPYPOIHDIX IPOLIECCOB

B IIPaKTUYECKOM HAIlpABIEHNN.

B nATy nocnemoBaTenbHbIX U TOTMYECKY CBA3AHHBIX pasfienax
PACKpBITa IPUPOJiA B3aMOJIEIICTBIUSA SHeproreHepayy 6uocheps
U ColyMa. DHeproreHepanys, BOB/IEKaolas S3HEPropecypChl, Ipey-
CTaBJ/IeHa KaK OCHOBA LIEIHBIX IIPOLIECCOB HAIIPAB/IEHHON HEIIPePhIB-
HOJI CAaMOOPraHM3alM BellecTBa B paMKax couuyMma. PaccmoTpenne
9HEPropecypCcoB U VX aHTPOIIOT€HHOI aflanTally K 9HepToreHepaliy BbIABUIIO aKTyajIbHble TEH/EHIINI
¥ IPO6JIEMBI MX UCIIOTb30BaHNUSL.

PaccMaTpyBas MeXaHU3MBbI GOPMIPOBAHNA COITYTCTBYIOLINX COBPEMEHHOIT SHeproreHeparuy aHTpo-
HIOTeHHBIX BEIOPOCOB B 6110cdepy, aBTOp PACKPBUT X HETATUBHOE BO3JIEIICTBIIE OT KIIETKM JI0 6OCHCTEM.
Vicxops u3 a1or0, chopMyIMpoBaHa HEOOXOMMOCTD PEIIPe3eHTaTUBHOM OLIeHKM BO3JEIICTBIA BBIOPOCOB
Ha yCTOITYMBOE HepaBHOBeCHe (TOMEOCTa3) MeX/y KVMBBIMI OPTaHM3MaMI U OKPY>KaIOLIel CpefIoit.

OCHOBBIBAsICh Ha OTIpefeNAIIEM BKIaJie POCCUIICKMX ¥ COBETCKUX YUEHBIX B pasBUTUE S9HEPTO-
TeHepalii, aBTOP BBIABIUI aKTya/IbHble IIPO6IEeMBI, IIPMBOAALINE K AIIOKATUITUIECKOMY PasBUTHIO
conmyma. Kputnyeckas oleHKa HEraTMBHBIX TEHJEHIINI Pa3BUTIA SHEPTOTEHEPAIMN TIO3BO/IN/IA ABTOPY
BBIPa60TaTh KOHIENTya/IbHbIEe pelleHrs QyHIaMeHTaTbHbIX TPo6IeM.

BrepBble aBTOpOM paspaboTaHa KOHIIEMIVA 9K00e30I1aCHOI SHeproreHepaly Ha OCHOBE CO3/jaH-
HOIT M MOJ€/IJt HAHOeCTPYKLIMIL, YEOCTOeHHOIT B 2009 I. MeXXIyHapOofHOIT Harpafsl. PaspaboTaHHas
aBTOPOM MOJI€/Tb IIPAKTUYECKM Pean3yeT PEIMKINHT OTXO[0B KaK OCHOBY «IIMK/INYECKOI S9KOHOMUKI»,
yT0 onpepieieHo OOH emé B 1992 1. reHepabHBIM HaIlpaBIeHNEM Pa3sBUTUA COLYMA.
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Briepsple aBTOPOM IIpe/Io’KeHa KOHLENIMA «Paclpee/IéHHOM CaMOOPTaHN3yeMOIi SHEpPTOreHe-
panyuy couyyMa Ha OCHOBE aBTOHOMHOJL CaMOPEryIMpyeMOCTI ¥ 9HEPrOHE3aBMCUMOCTI IHAMBU/IA».

ABTOpOM OTMeueHa Hen36eXHOCTb TpaHCHOpMAIUY COLMyMa B GOPMBI, COOTBETCTBYIOLINE
HOBBIM 9HEPTOIIOTOKAM.

ITpoBenéHHBIE aBTOPOM TeOpeTUYeCKIe, KOHCTPYKTOPCKIE, MCCTIe0BAaTeIbCKIe PAOOTEL, M COOT-
BETCTBEHHO HaliJleHHbIe IH)KEHEPHBIE PEIleHNs, TJAal0T OCHOBAHMA /IS YCIIENTHON peanusaluy paspa-
60TaHHBIX KOHIIEIIIINIL.

Mouorpacgus BIepBble IPeCTaB/IAeT AbTePHATIBHBIE MOXO/bI K Pa3pelIeHNIO alOKaIMIITHYe-
CKOTO CLieHapJsI PasBUTIA COLMyMa. MaTepuast i pe3y/IbTaThl MOHOTpadut aKTyaIbHbI /s BBIPAOOTKI
CTpaTerMyecKuX KOHLENIUI ¥ MPaKTUYeCKUX I/IAHOB PasBUTHUA COLMyMa. AKTYyaabHOCTb paccMa-
TpUBaeMBbIX Ipo6IeM 1 X GyHAaMeHTaIbHasA HaydHas 000CHOBAHHOCTD, IPAKTIYECKas LIeHHOCTD
Hay4YHbIX UTOTOB U JOCTYITHOE M3/I0KEHME MaTepuasa, HOBM3HA M OPUTMHATBHOCTD TIPECTaBIEHHBIX
KOHIIETIINII B IPMOPUTETHOM TIOPsA/IKe II03BOJIAIOT PeKOMEH/I0BATh 03HAKOMUTBCA C MOHOTpadueit
opraHam, IVIaHUPYIOLIMM ¥ a[MIHICTPUPYIOIUM pasBuTne couuyma. HecomHeHHO, MOHOTpadus
6yneT MpeACTaB/IATb MHTEPeC /L1 HAYIHBIX 1 IIeJarornieckux pabOTHUKOB, aCIVMPAHTOB I CTYAEHTOB,
MH>KEHEPOB U PYKOBOJIUTEIel IIPOU3BOJICTB, @ TAKXKe /I IIMPOKOTO KPyTa 3afHTe€PeCOBAHHbIX /NI,

A.B. Cmypos

Mysadgpapos E. H. Briorexnonorus. VicTopus co3naHus NPOLYKTOB: yuebHOe ocobue.
CII6: JTanb, 2022. 360 c. ISBN978_5_8114_8280_1.

E.N. Muzafarov. Biotechnology. History of designing products: textbook. Saint-Petersburg;
Lan’, 2022. 360 p.

B xHure nM3/10XeHBI CBefleHMsI 00 ICTOPUY TPASULMOHHO
6110TEeXHOIOTUY, UCTOPUY BOSHUKHOBEHVISI OCHOBHBIX IIPOJAYKTOB
JesIoBedecTBa (X/1e6, MOIOKO, MACO, ChIp, IMBO, BUHO U T.1.). Paccma-
TPMBAETCS CYAbOA KaXKIO0I IPYIIIBI IPOAYKTOB, €I0 IPOMCXOXK/IEHNE,
HaIVIOHA/IbHbIe 0COO@HHOCTH, PaCIIPOCTPAHEHMeE TI0 CTPAHaM 1, €CIIN BHOTEXHOJIOTHSA
Heo6X0/1MO, KITacCUpUKaIA. ggg%l;]fg,}ggwAHHﬂ

Kunra nmpejHasHaveHa /i CTY/IeHTOB JINIjeeB, KOTIeKell, Tex-

HMKYMOB, 00y4aloIIXCsA 110 CrenuanbHoCcTAM: « TexHomorus xneba,
KOHIMTEPCKIUX U MAKAPOHHBIX M3MIeNNit», «TeXHOMOTNsA 6pOIIbHBIX
NIPOM3BOJICTB M BUHOME/NNE», « TeXHONIOrMA MOIOKa ¥ MOIOYHBIX
IIPOAYKTOB», «TeXHOMOrMA MACa U MACHBIX IPOAYKTOB» U ip. OHa
MOXXET OBITb MHTEPEeCHa CIelalIncTaM-610TeXHOIoraM, paboTao-
MM Ha MIPeATIPUATHAAX INIEBOI MPOMBIIITIEHHOCTH, A TAK)Ke INIaM,
MHTEPECYIOIMMCH 3TOil 00/1aCThIO0 3HAHMIL.

M DTIADAROR

Feeouoe aocosue

Mysagapos E. H. buotextnonorus. OcHOBbI 6romornu: yaebHoe mocobue fjisi By30B.
CII6: JIanb, 2022. 168 c. ISBN978-5-8114-8242-9.

E.N. Muzafarov. Biotechnology. Fundamentals of biology: textbook. Saint-Petersburg:
Lan’, 2022. 168 p.

OcHOBHas1 I1e/1b Y4e6HOTO OCOONSI — HaTh IIPeCTaBIeHne 06 06beKTaxX 61I0TEXHOMOTHIL: KIIETKe,
eé opraHe/IIax, HyK/IEMHOBBIX KICITOTAX U MUKPOOPTAHM3MAX, YIACTBYIOLINX B GMOTEXHOMOIMIECKIX
nporeccax. PaccMOTpeHbI y3/I0Bble Y4acTKM MeTabo1u3Ma 1 IIPMHIIAIIBL €T0 perysinun. IlokasaHo,
KaK [IPOVCXOFUT OMOCHHTE3 METAGONIUTOB Y IIPOKAPMOT U 9YKapuoT. O6CY>KHAI0TCS BOIPOCHL POCTA,
Pa3MHOYKEHVS U Ky/IbTUBUPOBAHNS MUKPOOPTaHNM3MOB. [[aHBI OCHOBBI TeHETVKI MUKPOOPTaHI3MOB,
HpI/IBeHeHI)I METOObI 11 37IEMEHTDI KHCTO‘{HO]Z n I‘eHHOﬁ I/IH)KeHepI/H/I. qaCTI/I‘{HO SanOHyTO TeXHMNYECKOe
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06ecnequl/Ie 61/IOT€XHOHOI‘I/I‘{€CKOI‘O Hpouecca C OoIIMcCaHmneM HPI/IHHI/IHOB JI€I7[CTBI/I$I n KOHCprKIH/H/I
Pas3IMYHBIX THUIIOB 61opeakTopoB. Takske 06CYK/FaeTcst BOIPOC YIaCTHs GMOTEXHOMOIMY B 3aLIUTe
OKPY>Kalollieil Cpefibl.

YuebHOe TocoOue MpefHasHauYeHO A/ CTYAEHTOB HadaIbHBIX KYPCOB BY30B, 00YUAIOLIMXCS II0
HAIIPaBJICHVSIM [TOATOTOBKY «Broorys», «Xumusi», «KOMIOIMs U IPUPOOIIOIb30BaHNe» 1 «Bruorex-
HOJIOTUSI».

Mysagpapos E. H. Dxonorudeckas OMOTeXHONOTY: ydeOHOe nocobue iy By3os. CII6:
Jlanb, 2022. 120 c. ISBN978-5-8114-9290-9.
E.N. Muzafarov. Ecological biotechnology: textbook. Saint-Petersburg: Lan’, 2022. 120 p.

3apayeit yae6HOTO MOCOOUS ABNIACTCS ONPefieNIeH e POV OYOTEeXHOMOTUN B PEIIeHN I 3a/ja4 3aIAThI
OKpY>Kaloleit cpeibl. B kHure faHbI cBefleHns 0 QYHKIMOHNPOBAHUU 9KOCUCTEM, UX YCTOMIMBOCTI
u crabunpHOoCTH. IIpHBeieHbl MaTepyanbl 06 HCTOYHMKAX 3arPsISHEHNs M OCHOBHBIX 3arPSSHUTEILIX
9KOCHCTEM, T.e. OPTaHIMYECKIUX COeMIHEHMAX, TKEMBIX MeTa/lIax, HedTenmpoayKTax. IlokasaHo, Kakum
00pa3oM MOXKeT IIPOUCXOANTD 6110TpaHCHOPMAIINA ITOMULMKINYECKIX aPOMATUYECKIX YITIeBOJOPOJIOB
(ITAY), KaKye MMKPOOPTaHU3MBI-eCTPYKTOPBI YIACTBYIOT B OMOTEXHOIOTMYECKO OUMCTKE TIOUBbI
u BOfi oT HepTn 1 HedprenponykTos. TakxKe IOKa3aHbI MEXaHU3MBbI OMOTpaHCHOpMALINU METATIOB
Y METOJ[bI MX OYNMCTKM B IIPOMBIIIICHHbIX ¥ KOMMYHA/TbHBIX OBITOBBIX OTXOf]aX. PaccMOTpeHbI BOIPOCHI
OMOKOHBEPCHUI OPTAHNYECKMX OTXOLOB C BO3MOXKHOCTBIO IIOJTy4eH ST 9KOTOTYECKH YMCTON SHEPIUIL.

YyebHoe mmocobye mpeHa3HAueHO LA CTYACHTOB HaYa/IbHBIX KYPCOB OaKalaBpyara, 00y4aloIixcs
II0 HAIIPABJIEHVSIM IOATOTOBKM «BIOTeXHOMOrMs», «DKOJIOINS ¥ IPUPOJOIIONIb30BaH ey, «Buomorns»,
«Xymus», «TexHocpepHas 6€30IaCHOCTD.

Philosophical aspects of globalization: a multidisciplinary inquiry /| Ed. by A.N. Chuma-
kov, A. DeBlasio, 1.V. Ilyin in collaboration with I.A. Aleshkovski and M.Y. Sergeyev. Leiden,
Boston: Brill, 2022. Series: Contemporary Russian philosophy. Vol. 2. ISSN2406-0070.

Globalization is a defining characteristics of our contemporary

:‘y::al,;:;::d:;: ”;: ':,m;:::' world, with a reach and impact affecting all nations and peoples. Phil-
an A s nd ikl Y. egee osophical Aspects of Globalization is a collection of essays by leading
contemporary Russian philosophers, scholars, and scientists concerned
with addressing pressing issues of globalization from a philosophical
Philosophical Aspects point of view. The thirty-four authors who have contributed to this

= of Globalization: ~ ~ book represent a wide range of approaches and subfields of Global
A Multidisciplinary Studies in Russia, including topics such as the theory of globalization,
T globalization and the environment, history and geopolitics, and glo-
balization in cultural context. When compiled together in a united
collection of essays, their work offers the English-speaking reader a
comprehensive picture of new directions in Russian Global Studies
in the twenty-first century, as well as demonstrates the importance of
questions of globalization for philosophical inquiry in Russia today.

7 I'nﬁuij'y' :

Dunocofcrue acnexmot nobanusavyuu: mexcoucyunaunapHoe uccnedosanue / Ilox pern.
A.H. Yymaxosa, A. [lebnasuo, V1.B. Vinbuna cosmectHo ¢ M.A. Anemkosckum u M.IO. Cep-
reesbIM. Jletinen, Bocron: Brill, 2022. Cepusi: CoBpemenHas pycckas ¢umocodust. T. 2.
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B aHII0A3BIYHOI KOJUIEKTUBHOI MOHOTpaguy, BhILIEAIIE) B M3BECTHOM HUJEPIaHICKOM MEXIy-
HapOJHOM Hay4HOM y3paTenscrse «Brilly, moguépkuBaercst, 4o 1106a1m3anust sB/LIETCS ONpefeisIIomiet
XapaKTepPUCTUKOI HAalIero COBPEMEHHOIO MDA, OXBAThIBAIOLEN M BO3/JEIICTBYIOLIEl Ha BCe HALUU
u Hapopsl. MoHorpadus «®Punocodckie acreKTsl rmobanusanum» mpecTapiser coboi COOpHMK acce
BeIyIMX COBPEMEHHBIX POCCUIICKMX YUEHBIX, 3aHUMAIOIIVIXCS pellleHNeM aKTyaIbHbIX IIpobiieM I71o6a-
nm3anuy ¢ GuaocoCKoit TOUKY 3peHns. TpuaLaTh YeThIpe aBTOPa, IPUHSBIINX YYacTe B HAIIVICAHUN
9TOVI KHUTY, M3/TaTAIOT PSIJ| TOAXO/0B 1 HAIIPAB/IEHMIT ITT0Oa/IbHBIX MCCIeRoBanuil B Poccnn, BKIo4dast
TaK1Me TeMBI, KaK TeOpIs [TI00aIN3aLuIL, [TI00a/IN3aLVs 1 OKPY)KAIOIasl CPefa, MCTOPYS Vi TeOIOINTIKA,
a TakKe [06a/I3aIsa B Ky/IbTyPHOM KoHTeKcTe. CoOpaHHast BMeCTe B eIiHyI0 MOHOrpaduio, 1x pabota
IIpeJijiaraeT aHITIOA3bIYHOMY YMTATENI0 MCUEPIIBIBAIOIIYI0 KAPTVHY HOBBIX HAaIlPaB/IeHUI POCCUIICKO
rnobamctuku B XXI Beke, a TAK)XKe IEMOHCTPUPYET BAXHOCTb BOIPOCOB I71obanmsanyin st Gpumocod-
CKVIX MCCTIeJOBaHMIT B cerofHsmIHelr Poccun. Cpepiu aBTOPOB KOJ/UIEKTUBHOT MOHOTpaduy BeayIue
CIIelMaIUCThI B 06/1acTu coBpeMeHHoit robamctukn: A.H. Yymakos, B.JI. MHosemues, A.A. Ypcyr,
W.B. Vinbun, T.JI. lllecroBa, T.A. Anexceesa, A.A. I'pombiko, B.b. Kysanann, A.B. Bysramun, O.I'. Jleo-
HoBa, B.J. [Tauunos-Jaununbsax, H.M. Mamenos, B.B. Caaknn, A.Jl. Mocennauu, 3.B. [leMeHY0HOK,
10.10. T'pauns, VLK. lucees, JI.E. Ipunus, A.B. Murpodanosa, A.M. Crapoctus, VI.A. AnenkoBckuii,
V.®. Kedenu, BJ. Cromspos, VI.P. Mamepnsane, A.I'. Kocuuenko, M.IO. Ceprees u zp.
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K CBEAEHUIO ABTOPOB

XKypHan «XunsHb 3emnun» nyénmkyeT pesynbTaTbl HAY4HO-UCCNen0BaTeIbCKON 1 My-
3einHOo-MeToamMYeckor paboTbl coTpyaHukos MI'Y nmenu M.B. JlomoHOCOBa, My3€e€eB BbIC-
LINX y4eOHbIX 3aBeAEeHNN U APYrMX BeAOMCTB N0 B3aMMOAENCTBUIO reocdep, eCTEeCTBEH-
HOHay4YHOW MY3€e0J/10rn, My3eNHOM Nnegarormke n UCTOPUN HayKu.

HanpaBnsemsble B XXypHasn cTaTby 1 MaTepuasbl creayet 0dopMasaTb B COOTBETCTBUN
C nNpaBuiaMu, NPUHATBLIMU B XXypHarne.

O6BLEM pyKOnMCKU CTaTby HE A0JIKEH NPeBLIWAThL 1 a. 1. BMecTe CO CHOCKamMu, aHHOTa-
LMSIMW 1 CMIMCKOM NUTepaTypsbl, o1s pasaena «Kpatkne coobuieHns» — He 6onee 0,25 a. n.

FA3bIKN: PYCCKNIA, aHTINACKNIA.

MaTtepwuansl, HabpaHHble Yeped 1,5 MHTepBana 14 kernem, cneagyeT nepenasaTh B pe-
[aKUMIO B 971IEKTPOHHOM BUAe No agpecy: zhizn_zemli®@mail.ru.

Mpwn Habope TekcTa Npocbba pasnmyaTb OYKBbl «€» N «E»!

CxeMbl, rpaduikn, pUCYHKKN, GOTO 1 Ap. UIIIOCTPALMOHHbBIE MaTepuasbl A0KHbI ObITb
[aHbl Kak B TEKCTe, Tak 1 OTAEeNIbHO B rpadmyeckomM popmare.

Cchbinku Ha nMTepaTypy AalOTCs B KBaApaTHbIX CKOOKax HoMepamMmn B COOTBETCTBUM C
an@aBUTHBLIM CMUCKOM NnuTepaTtypsbl. [pu UMTUPOBaHMM cnenyeT ykadaTb Npu 9TOM KOH-
KPETHYIO CTPaHNLYy NepBONCTOYHMKA.

K pykonucu npunaratotcs:

— Ha3BaHWe CcTaTb U MECTO PaboThbl aBTOPOB HA aHMNIMCKOM s3blke, a Takxke TpaHC-
nutepauus GamMmunnii aBTopos;

— aHHOTaUMs CTaTbU U KJlOYEBbIE C/IOBA K HEM Ha PYCCKOM U aHMIMIACKOM a3blkax (Ke-
NaTenbHO aHrNoA3bIYHbIA BapUaHT pestoMe aenatb 6onee nogpobHbIM);

— CMMCOK nTepaTypbl Ha aHIMIMNCKOM sa3bike (references);

— aHrnoA3bl4HbIE BApUAHThLI MOANNCEN PUCYHKOB 1 TabnnL;

— npu nyéankauum ctaTb Ha aHMNMICKOM A3blKe MPenoCcTaBAATCS: pacluMpeHHas
aHHOTaLMs Ha PYyCCKOM s13blke, NepeBo, Ha3BaHU PUCYHKOB 1 TabuL, HA PYCCKOM A3bIKe,
aHINOA3bIYHBIN CNINCOK NnTepatypsbl (references);

— aBTOpCKas crpaeka 1 faHHble s cBa3u ¢ aBTopom(amm): U0, nomkHOCTb, 3Ba-
HUe, aapec, TeNedOoH, 3NeKTPOHHbIN agpec.

MoppobHO npaBuna ons odopMSieHnUs cTaTeil onybnMKOBaHbl Ha canlTe XypHana
http://zhiznzemli.ru, roe Takke MOXHO MO3HAKOMUTBLCSA C apPXMBOM XXypHana 1 cOOpHMKa
Hay4yHbIX paboT «Xna3Hb 3emnu» ¢ 1961 ropa.

Pykonucu peugHanpytoTcs.

Pepakuus xxypHana ocTaBnsieT 3a OO0 NpaBo OTKJIOHATb CTaTbl, 0POPMIIEHHbIE HE
rno npaBuiam, a Takke He npollealne peueH3npoBaHme.

My6nunkyemble MaTepuasbl MOIyT He OTPaXxaTb TOUKY 3PEeHUsI peaKoNerum.

)XypHan 3apeructpupoeaH PockoMHan30poM B KayecTee
rnepuoauvyeckoro ne4yaTHoro cpeacTea MaccoBoii uHdopmauun
(MU N2 DC77-74444 ot 30 HOsI6ps 2018 r.)

Yupeputenb: ®r60Y BO «<MoCKOBCKUIA rOoCyAapCTBEHHbI YHUBEpPCUTET
nmeHun M.B. JlomoHocoBa»

AeBegq  KONOTHYE,
L AR Q'?.p &2 Yy,

®

g gt

XypHan nuspaérca Myseem semnesenexHus My
npu copgencteumn HenpaButenbCTBEHHOIrO
akosnornyeckoro dponaa nmeHu B.U. BepHaackoro
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Kusap 3emnm: MeXIUCHIUIUIMHAPDHBIA HAayYHO-TPAKTMYECKUI >KypHal.

K71 T. 44, Ne 3. — M.: UsparenbctBo Mockosckoro yumsepcurera; MAKC Ilpecc,
2022. — 114 c.
ISSN 0514-7468
ISBN 978-5-317-06811-0
bbK 26.3
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DOI

https://elibrary.ru/ssrznu

JKN3HDb 3EMJIN

MescoucyunnunapHoLii HAYUHO-NPAKMULECKUTI HYPHAT

Tom 44, Ne 3
2022 1.

Wspanue Myses semnesenennsa MI'Y
Apnpec: MockBa, JIeHMHCKME TOPbI, oM 1
zhizn_zemli@mail.ru
http://zhiznzemli.ru

http://msupress.com/catalogue/magazines/geografiya/

Pepaxropsr: B.B. CHakuH, /1.B. Anekceesa
Bépcrka: B.P. Xpucarnos

OrmeyaTaHo ¢ FOTOBOTO OpUTMHAI-MaKeTa

ITomgmmcano B mevyath 11.05.2022 1.
@opmat 70x100 1/16. Yemmew.n. 12,35. Tupax 100 axs. 3axas Ne 081
UsparensctBo OO0 «MAKC ITpece»
JInuensus VIJI N 00510 ot 01.12.99 1.
119992, I'CII-2, Mocksa, Jleanrckue ropsl, MI'Y nm. M.B. JlomoHOCOBa,
2-i1 yae6HbIIT KOpITyC, 527 K.
Ten. 8(495)939-3890/91. Ten./Paxc 8(495)939-3891.

OTneyaTaHo B IIOTHOM COOTBETCTBUN C KAYeCTBOM
npefocTapaeHHbIX MaTepuanos B OO0 «Doroskcrnepr»
109316, . Mocksa, Bonrorpazckuit npocnexT, i. 42,
Kop. 5, T. 1, mom. I, xom. 6.3-23H



