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BOTAHUKA

IBOAKOYUOHHaNA
mopagoArorusa ysemka
U npobaema 6oAbUIUX GaHHBbIX

NuTepspio ¢ [.[1.COKOMTOBBIM
Mockoeckuti eocyoapcemeennulii ynugepcumem umenu M.B.Jlomornocosa (Mockea, Poccus)

Hayasno 2018 1. 03HAMEHOBAJIOCH OKUBJIEHHOM JUCKYCCHUENH 00 3BOJTIONUHN PEHPOAYKTUBHBIX OPIaHOB IMOKPBITOCE-
MEHHBIX (IIBETKOBBIX) pacTeHU. [Toc/ie TOro Kak y4aCTHUKUA MEXAYHAPOHOTO nnpoekTta eFLOWER npeacrasuau Ha
CyJl KOJUIET OO'bEMHYIO MOJIEIb IPEBHENIIETO IIBETKA, HAPUCOBAHHYIO C YYETOM PE3YIBTATOB aHAIM34 60JIBIIOIO MAC-
CHBA JJAHHBIX O COBPEMEHHBIX PACTEHUAX, POCCUMCKUE U AHIVIMHCKUE YUYEHBIE IPOAHATUZUPOBAIN ONYOJIUKOBAHHBIE
UCXOJHBIE JIAHHBIE, U BBILIEJ B CBET UX KPUTUYECKHUI KOMMeHTApuUIil. A B mapre 2018 1. aBTOPBl PEKOHCTPYKIIUU «II€P-
BOLIBETKA» BBICTYIIUJIMU C OTBETHOH CTaTbei. O 3HAYEHUM PA3ZBEPHYBIICIOCA OOCYXKACHUA 11 HAYYHOI'O IIOUCKA pe-
JAKTOPY HAIIETO JKypPHAIa PACCKA3aJl WICH-KOppecnoHaeHT PAH, JOKTOp 6MOIOrn4eCcKux HayK IMutpuit IMurpue-
BUY COKOJIOB, 3aBEYIOMMUNA KadepON BEICIIUX PACTEHUH OHMOJIOTUYECKOIO (haKynIbreTa MOCKOBCKOI'O TOCYAAPCTBEH-
HOTO YHHUBepcuTera uMeHn M.B.JlomoHocoBa.

Kiarouessie caoBa: 3soa0ouusd, Mexaynapogubeiid n1poekT eFLOWER, TOKPBITOCEMEHHBIE PACTEHHU, [IBETOK, MOJIEKY-
JNAPHO-PUIOTEHETHYECKOE IEPEBO, MOP(MOIOTHSA, TOMOJIOTHA.

Amurpui IMUTPpHUEBUY, OTBET HCCIEJOBATEIECH
npoexra eFLOWER Ha cTaThio, ONIyOJIHKOBAH-
HyIO B American Journal of Botany corpygHuka-
MH MOCKOBCKOTO IOCyAapCTBEHHOI'O YHUBEPCH-
Tera umMmeHu M.B.JJomoHocoBa m KopojeBCKHX
6oTaHnyeckux cagoB Kepio (BerukoOpHUTAHUN),
HE 32CTABHJI CE0A JKJATh: ONMOHEHTH YACTHIHO
IPHU3HAJH NOI'PEITHOCTH B JAHHBIX, HA KOTOPBIX
OCHOBAaHA PEKOHCTPYKIHA JPEBHEHIIEro I[BeT-
Ka, HO COIJIacuaIucCh ¢ Bamu u Bammumu kosiera-
MH HeE BO BceM [1-3]*. PacckaKuTe, HOXKATYyHCTA,
nmoaApoOGHEE O IPeIMeTe PACXOK/TEHHII.

B eficTBUTENBHOCTH BCE MBI paboTaeM HaJl O113-
KUMHU 32/1a4aMU, U 5 YBEPEH, YTO KOJUJIETH COITIACAT-
Cs — TJIaBHBII CMBIC/ HAIIEH HAYYHOM TUCKYCCHUU 3a-
KJIIOUAETCA B TOM, UTOOBI JJOHECTU JJO MUPOKOTO KPY-
ra OUOJIOTOB CAEAYIOMYIO MBIC/Ib: BOIIPOCHI 3BOJIIOIU-
OHHON MOP(QOJOTrUU OYEHb HUHTEPECHBI, BAKHBI,
JJO CErOJHANIHETO JHSA HE PEHICHBl, U PEHIUTh UX
OY€Hb TPYAHO. SICHO, YTO /I PEANU3A NN IPOCKTOB
Takoro macmrada, kak eFLOWER, HyXHBI COBMECT-
HBI€ YCUINA OYEHb MHOTIHUX KBAaJU(UIUPOBAHHBIX
CIEUANTUCTOB U HOJIBIINE KATUTATOBIOXEHU. S 1y-
M4I0, YTO KOHCTPYKTHUBHAS IOJAEMHUKA B CBA3U C IPE/J-
CTABJIEHHOU MOJIENBIO IPEBHENMIETO IIBETKA IIPOLOJI-
xurcs [4]. Ho npexje 4eM OTBETHUTb Ha BONIPOC

* CHIUCOK JUTEPATYPHBIX UCTOYHUKOB COCTABICH COBMECTHO
¢ J1.]1.COKONIOBBIM U IIPUBE/ICH B KOHLIE UHTEPBbIO A1 O0JIEE MOJ-
HOT'O OCBELICHUS OOCYKIAEMON TEMBL — [Ipumen. peo.

© Coxomos J.1I. 2018 [.0.Cokonos
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O IPEAMETE HACTOALLEIO OOCYKAEHUS, OCTAHOBJIIOChH
Ha KOPEHHON npobiyeme, 0OyCIOBUBIIEH BO3ZHUKHO-
BeHue npoexkra eFLOWER.

Oxono 25 ner Ha3aj CHEIUATUCTB HAYYUINCH
B IIMPOKOM MAaCHITab€ IPHUBJIEKATh MOJIEKYIAPHBIE
JAHHBIE Ul U3YYEHUA 3BOMIOIUM LBETKOBLIX PACTE-
HUI. O4eHb OBICTPO YJAIOCh NPOAHAIUZUPOBATD ITY
NH(pOPMAIUIO U IOJYIUTh BHYTPEHHE HENIPOTUBOPE-
YHBOE NPEJCTABIECHUE O TOM, KAK BBIIVIAJUT 3BOJIOLH-
OHHOE ((PUIOTEHETUUECKOE) IEPEBO MOKPHITOCEMEH-
HBIX. Ha MAaKpOYPOBHE 3TA IPAKTUYECKAA 3/1a4a OblIa
peneHa MOJIEKYJIAPHBIMA METOAAMHM BCETO JIMIIb 34
HECKOJIBKO JieT. Ha pybexe XX—XXI BB. MHOI'HE BAXK-
HBIC NPEACTABICHUA (PUIOICHETUYECCKOU CUCTEMATH-
KU MOKPBITOCEMEHHBIX, H3HAYAIbHO BEICTPOEHHBIE HA
OCHOBE HMIMPOKOTO NPHUBIEYEHUA MOPPOIOTUIECKUX
JJAHHBIX, IPUIIJIOCH CEPBE3HO nepecMoTpeTh. (Korga
g TOBOPIO O KJIACCUYECKOM CPABHUTEIBHO-MOP(HOJIO-
I'MYECKOM IIOJXOJE, TO UMEIO B BUJly HE TOJBKO JJAH-
HBIE O BHEIMIHEN MOP(OJIOrUH, HO U 00 aHATOMHUU pac-
TEHUU U TJ|. — BCE, UTO NPUHUMAJIOCh YUYEHBIMU BO
BHUMaHUeE 10 npusnaedenus JHK K nmocrpoenuio 380o-
JIIOIIMOHHBIX JIEpeBbeB.) Munyno eme 18 ner, n HuKa-
KUX HOBBIX PEBOJIIOINI B IOHUMAHUHU CTPYKTYPHI (PU-
JIOTEHETUYECKOI'O [JEPEBA LIBETKOBBIX PACTECHUI HE
CIy4uIOCh, Teneps GbIIO 6Bl HHTEPECHO MOHATH: 03-
HA4Yd€T JIU 3TO, YTO, HUCIOJB3YSI MOP(OIOrHYeCcKue
160 MOJIEKYIAPHBIE JAHHBIE, MBI JAEM Pa3HBIE OTBE-
TBI HA BOIIPOC O TOM, KaK 3BOJTIOIIMOHUPOBAJIN LIBET-
KOBbIE pacTeHus? CymeCTBYET JIM TAKON KOHQIUKT
MEXAY PA3HBIMM THUIAMM JAHHBIX [5], U ecnu Aa,
TO B 4EM €Tr0 NPUUUHBI? KOMY-TO 3TO MOXKET IOKa-
3aTbCA CTPAHHBIM, HO 51 CYUTAIO, YTO B JEHUCTBUTEb-
HOCTH MBI HE 3HA€M, €CTb JIU KOHMIUKT MEXY MOP-
(pONMOrNUECKUMH U MOJEKYIAPHBIMU JAHHBIMH,
1 OYEHb TPYAHO NPHUAYMATDb, KAK 3TO BBIACHUTD: CAMU
METOABI PAGOTHL ¢ MOP(PONTOTUUECKUMU U MOJIEKYIIAP-
HBIMU JJAHHBIMU, CIIOCOOBI UX aHAIU3d HACTOJIBKO Pa3-
JINYAIOTCS, YTO HEMOHATHO, KAK CPABHUBATD MOJTYYEH-
HBIE PE3YNBTATHL. [IOMBITAIOCH TPOUILTIOCTPUPOBATD
3TO H4 IIPUMEPE.

Kak 110 MOJIEKY/ISIPHBIM JAHHBIM MBI Y3HAEM O XO-
J€ 3BOJNIOLUU? DTOT AHAIU3 MOXHO CPABHUTH C CO-
MOCTABIECHUEM PYKOIMUCHBIX TEKCTOB, IPEACTABIAIO-
MUX COOOI MOCIEJOBATENbHBIE KOITUU HEKOETO OPHU-
ruHana («0Omero NpejKa»), CIeIAHHBIE B PA3HBIE TO-
Jbl PA3HBIMU IEPENUCUYUKAMU. TOJNBKO B JAHHOM CJIy-
4yae pOJib OYKB BBIIIONHAIOT YETHIPE 430TUCTHIX OCHO-
BAHUA — AJICHUH, I'VAHUH, IJUTO3UH, TUMHUH. A pOJIb
pyKONUCEN — BUABI OPTAHU3MOB. IIyCTh UX BBIOOPKA
cocrasnger 200 equnun. [10 TOPU3OHTAIN MBI BBICT-
pauBaeM «TeKCT» aHaausupyemoro ydacrka JHK atux
OPTraHM3MOB, BKJIIOYAOMUN, HanpuMep, 500 nHyxieo-
TUJOB (T.€. MHOI'OKPATHOE YE€PEJOBAHUE TEX XKE Ye-
THIpEX «OyKB»), 4 IO BEPTUKAIU — BU/bI, IPUYEM
«TEKCT» KAXKJOU MOCTIEAYIOMEN KOIUU JOKEH OBITH
PACHOJIOXKEH CTPOT'O HAZ MPEABIIYIIEN KOMUEN, YTO-
Obl UX MOXHO OBLIO JIETKO CPABHUTB. M mpu usyue-
HUU MOJYYUBHIENCA KAPTUHBI OKA3BIBAETCA, UTO «II€-
PENUCYUKU» [AENAIN CAYyYanHbIE OMNOKU — OJJUH U3

HHUX IIEPECTABHI MECTAMU «OYKBBI», JIPYI'OU MTOMECHSII
«CJI0BO», U NIPHU MOCIEJYIOMEM KOITUPOBAHUHU «TE€KC-
Ta» JPYIUM <«IIEPEMUCYNKOM» 3TH OMUOKHU OBLIN TO-
BTOPEHBI, 4 3d4TEM IIEPENIIN B OONee MO3JHNAE «PYKO-
nucu». Tak Mbl OOHAPYKMBAEM MyTalUH, UX HACIEJO-
BaHHUeE. YCIOBHO rosops, u3 200 «pykonucein» B 50 Mo-
JKeT ObITh HAIIMCAHO «KOPOBA», A 3aTEM B 150 — «OBIK».
M MOKHO NPEATIONOKHUTD, YTO OMMOKA MMOIIA OT Ofl-
HOTO <«IIEPENMUCYUKA> — CO3JaTeNd OOMEro mpeka
BCEX OCTAJIBHBIX «PYKOIMCEN» C 9TUM M3MEHEHHBIM
«CJIOBOM>.

[Topobnasa cucremMa aHaan3a paboTaeT, eCIU NPU-
3HAKOB MHOTO. MIHTyUIIUA IOJCKA3BIBAET, YTO €CJIU
ecTb 100 BUAOB, TO HY:KHO He MeHee 100 (a Ha caMoM
jene — 6osblie!) ONMCAHHBIX HNPU3HAKOB. Ha 3Toit
OCHOBE MBI CTPOUM 3BOJIOIUOHHOE IEPEBO IO MOJIE-
KYJIAPHBIM JAHHBIM (11O «TeKCTy>» JHK). Metonanl ero
IIOCTPOCHUS CJIOXKHBIE U Pa3HBIE, HO HE 00 3TUX Jie-
TAIAX CEMYac peyb. MOKEM JIM MBI 3aTEM MOCTPOUTD
3BOJIIOLIIMOHHOE IEPEBO IO MOP(HOJOTUYECKUM IPHU-
3HAKAM U CPABHUTD 3TH JIEPEBbI MEXKAY C06011? K co-
KAJIEHUIO, B OONBIIMHCTBE CIy4adeB He MOXeM. Ecin
MBI 3aXOTHUM BBICTPOUTH IBOJIOIMOHHOE JAEPEBO MO
MOPQOJOTUYECKUM JJAHHBIM 1 BBI6OpKU 13 100 BU-
10B pacTeHud 1o 100 BepBBIE ONMUCHIBAEMBIM MIPU-
3HAKaM, TO A ONHCAHHUA IOCIEIHUX NOTPEOyeTCA
paboTa LEea0TO UHCTUTYTA, BEAb A XaPAKTEPHUCTHU-
KM MHOTO MODP(OJIOrHYECKOTrO INPU3HAKA HYXKHO
€X4Tb B IKCIEJUIINIO, UCKATh PACTEHUA B IPUPOJIE HA
HYKHOH CTAaJUU Pa3BUTHS, IOTOM KPOIOTIUBO U3Y-
YaTh MAaTEPUAT B JAOOPATOPUHU C MCHOIb30OBAHUEM
PA3HBIX TUIIOB MUKPOCKOIIOB U T.Jl. 1 BOT MBI BO3Bpa-
maeMca K UICXOJHOU MpOOIeMe: €CIA MOCTABUTD 34-
J1a4y BBIABUTH NPOTUBOPEUYUE MEXKTY MOJEKYIAPHDI-
MU U MOP(POTOTUYECKUMHU JAHHBIMU, TO HY’KHO IIPO-
BECTU NPAKTUUECKU HEPECAIBHYIO PabOTY.

XapaxkTepusys MOp(HOJOrMIeCKUE NPUZHAKU PaC-
TEHUM, MBI TIOJIYYAEM CYKIEHUA UHOTO TUIIA, HEXKEIU
IPU ONUCAHUU MOJIEKYIAPHBIX JaHHBIX. CPABHUTD
HX 3494CTYIO HEBO3MOXKHO. MeXay TeM B JTOMOJIEKY-
JIAPHYIO 3MOXY ObUIA MOCTPOEHEI 3BONIOLUOHHBIE JI€-
PEBbsI, BLICKA3BIBAJTUCh OYCHD BAKHBIE U/ICHU, OT MHO-
I'MX [TOJIOKEHUIT MBI HE OTKA3aJUCh U CcerojHa. Heko-
TOPBIM YYEHBIM KQKETCA, UTO MOJIEKYJIAPHBIE TAaHHBIE
NIEPEBEPHY/IN BCE C HOT HA I'OJIOBY, HO 3TO BIIEYATIIE-
HHE TIOKA HE YAA€TCA IPOBEPUTD B IIOJHOHN Mepe.

Yaactruuku npoexkra eFLOWER mocraBuiam me-
penx cobort 3a1a9y MPUOGIUZUTHCA K pa3raake?
He cosceM Tak. TyT TpebyloTCs JOTONHUTENbHBIE
MOSICHEHUS. [le10 B TOM, UTO MOJICKYJIAPHBIC JAHHbIC
NPEACTABIAIOT HHTEPEC TONBKO IIOCTOIBKY, TOCKOb-
Ky MBI 3HA€M O MopdoJjoruu opranuima. Torga Mbl
MOJKEM HHTEPIPETUPOBATH MOAYIEHHYI0O HHPOpPMA-
1nuo. B Hamew romose 3a 3TUMHU «OYKOBKAMH» €CTh
06pa3, 1 oH — Mopdosorndeckuit. Ho ucciegopanus
MOP@OJIOTUN PACTEHUH NIPEANONATAI0T UHTEPIIOII-
LIMIO JAHHBIX: MBI TPAJAUIIMOHHO JieiaeM 00001 eHUSA
110 HEOOIBIIOMY MATEPUATY Hd OCHOBE 3KCIEPTHON
OILIEHKH. JI0 CUX IOp 3TOT IMOJXOJ AaBakd JOBOJIBHO
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Ha/Ie’)KHBIEC PE3YABTATH, XOTS UHTEPIONAINSI KOJIOC-
canbHasA. Kak IpoBOAUTE €€ B JAaJTbHENIIEM: JOJKEH
1 OCTAaThCA 3KCIEPTHBIM METOJ OLEHKU WIH IIO-
ABSATCA HEKHUE KOMUYECTBEHHBIE METO/bI?

Ceifuac, pa3yMeeTcsi, HUKTO HE CTPOUT (puiore-
HETUYECKUE JIEPEBbA I OOTATBIX BUAAMHU I'PYIII OP-
IaHU3MOB TOJBKO Ha OCHOBE MOP(OJOIUH, BCE IMO-
HHUMAIOT, UTO 3T4 33/1a4a — U3 YMCJIA HEPAZPEMUMBIX.
Ho mocTpoeHne Takoro Aepesa Ha OCHOBAHUH MOJIE-
KYJAPHBIX JdHHBIX BO MHOTUX CIY4aAX — YK€ MPAK-
TUYECKU PEIIEHHAA 33/]a4d; BO3MOXHO, B 3TOM Ha-
MPAaBJICHUN HUYETO HOBOTO YK€ He mpousoiaeT [6],
1 MOTOMY pa3BUTHE UCCACOBAHUI B OmKaiiniee
BpeMs Oy/eT CBSI3AHO C HHTEPIPETAIUEN MOJEKY-
JPHBIX JJAHHBIX B paMKax Mopgoaoruu. Hanpumep,
YUEHBIE XOTENU Obl Y3HATD, KAK 3BOTIOLUOHUPOBAIHU
OTAENbHBIE MOP(MOIOTUUECKUE TPUIHAKH.

A Tenepb o6patumcs K 3afiaue npoekra eFLOWER.
ABTOpBI UCCIEAOBAHUA O JIPEBHEHIIEM IIBETKE MPO-
AHAIU3UPOBAIH, KAK IBONIONUOHUPOBAIN KOHKPET-
Hble MOPQOJIOINYECKUE NMPU3HAKU pacTeHuil. Ha-
NpUMeEp, KAK U3MEHAIOCh YUCIO THIYMHOK IIBETKA.
OHH B3S/IM PENPE3EHTATUBHYIO BEIOOPKY (792 BUAA),
OJI0OOPAHHYIO OUEHb d4KKYPATHO, YTOOBI OTOOPA3UTH
B MCCJEJOBAHUU MOYTH BCE BhIJIE/IIEMBIE CEYAC T1O-
pAAKA U OOJBIIMHCTBO CEMEUCTB MOKPBITOCEMEH-
HBIX, U NPOaHAIU3UpOBanU 6osee 20 NMPU3HAKOB.
Wudopmanusa 6bIa MOMYYEHA U3 JOCTYIHBIX U BBI-
3BIBAIONIUX JJOBEPUE JTUTEPATYPHBIX UCTOUHUKOB 32
60bION MEPHUOJ], CUCTEMATUYECKUX MCCIEL0OBA-
HUM — HaunHag ¢ XIX B. O4€Hb BAKHO U, IIOKAIYH,
NPUHIIUINAIBHO HOBO, UTO B COOPAHHOM 4BTOPAMU
OTPOMHOM MACCHUBE JAHHBIX JJI KAKIOT'O COCTOSAHUS
MPHU3HAKA Y KAKIAOTO BUJA ECTh OTCBUIKA K KOHKPET-
HOW NyOGJUKALUU, TJI€ 3TU CBEJJCHUSA OBbLIN JOKYMECH-
TUPOBaHBL. HO BCcero Hayke uspecTHo nouTu 300 ThIC.
BU/IOB IIBETKOBBIX PACTEHUI (TOYHO UX YUCJIO YCTa-
HOBUTb TPYAHO, OAHA M3 MOCIEJHUX OILEHOK —
295 383 [7]), T.€. KOJIJIETH BKIIOYNUIN B UCCIENOBAHNE
4yThb OoJsee 1/4 mpoueHTa 3TOro Pa3zHOOOpa3us.
[To TakOU MATpUIlE AAHHBIX Pa3padOTaTh I'MIIOTE3Y
O POJICTBEHHBIX CBA3AX MEXKIY I'PYIIIAMH IBETKOBBIX
pacTEeHU HEPEANbHO, HO ABTOPHI CTABAT JPYIVIO 3a-
Ja4y — C IOMOIIBIO PA3HBEIX (OZHOI'O LOBOJBHO IIPO-
CTOTO M HECKOIBKUX CJIOXKHBIX) METO/OB «HATOXKUTD>
MOKA34TENN MO KAXKJOMY MOP(MOJIOTUYECKOMY IIPHU-
3HAKY HA MOJIEKYIAPHO-(PUIOTEHETUYECKHUE JIEPEBLA
U IPEAJIOXUTh BEPOSTHBIC CLIEHAPUU 3BOJIOLIUOH-
HBIX IPEOOPA3OBAHUN 01M0CAbHBLY NPUSHAKOS.

VTak, HA OCHOBE MOJIEKYJIAPHBIX JAHHBIX IOCTPO-
€HO 3BOJIOLIMOHHOE AepeBO noytu i 800 BUAOB.
Mpl BUAUM POACTBEHHBIE CBA3U U MOXKEM IONPOHO-
BATb IIPOCIEAUTD, KAK 3BOTIOLIMOHUPOBAJIO, K IPUME-
Py, 4MCJIO THIYMHOK y Kaxgoro suja. IIpouzpem 1o
KOKJOMY MPHU3HAKY OT IOCIEJHUX «DYKOMUCEH»
K «IIEPBOUCTOYHUKY», NMPOBEPUM, UTO MOJYIUTCA
B CAMBIX PAHHHUX «TEKCTAX» (XOUy €llle pa3 NOAYEPK-
HYTb, YTO 3TO COBCEM HE MPOCTO, TAK KAK ECTb Pa3-
HBIE CIIOCOOBI TAKOI'O dAHAJNN3d, 349aCTyI0 JAIONHe
pasHble pe3yaprarhl!). [0 JOrnKe aBTOPOB NPOEKTA,

€C/IM COEJJUHUTD NPU3HAKUA U3BECTHBIX JPEBHEHUINX
pacTeHU, MOXXHO NPUOIU3UTBCA K PA3TraiKe MOP(PO-
JIOTUM NEPBOTO 1BETKA. TouHEE, IBETKA OJIKANIIETO
O0IIero MpefKa BCEX HBIHE KUBYIUX IMTOKPBITOCE-
MEHHBIX PACTEHUN.

Kasanoce 6bl, 3TOT anropuT™m pasymen. Ho eciamn
MBI IIOCMOTPHUM Ha MaTPHUIY HCXO/HBIX JAHHBIX,
TO YBUJAUM, YTO TAM KOJIOCCAJTBHOE YHUCJIO MPOIyC-
koB. Ecin HE CylecTBYeT NMyOIMKAIUH, B KOTOPOU
JOCTOBEPHO ONMCAH KOHKPETHBIM NPHU3HAK y KOH-
KPETHOTO BH/IA, TO aBTOPBI OCTABIANM IIYCTYIO A4€N-
KY, HpI/IHL[I/IHI/IQ.JIbHO HE IIbITAsACH HHTCpHOHI/IpOBHTb
JnaHHbple. Ha camMoMm gene jgaxe y 6aHaJIbHBIX pacre-
HUIT €CTb GOJIBIIOE YUCJIO HE ONMCAHHBIX C JOCTA-
TOYHOM YETKOCTBIO MPU3HAKOB. ECIM MBI XOTUM 32-
nosHuTb BCE nycreie A4€NKU, HYKHO IIOTPATUTD OT-
pOMHBIE YCHUINA. A €€ BAXKHO NPOBEPUTH, HET JIN
OMIMOOK B YK€ 3AMOJHEHHBIX AYEHKAX...

He usy4yeHsl MHOTHE Belmu. Hanpumep, BUJ ONU-
CaH U1 HaYKU, HO YUCJIO JIENECTKOB HUKTO HUKOI/A
HE CYUTAN, IOTOMY YTO PACTEHUE HAMIIU U ONUCAIU
B IUTO/IAX B KAKUX-HUOYIb BBICOKOTOPbAX HoBOM I'BU-
HeH, 4 OOJBLIE €ro HUKTO HEe cobupan (u gai 60r,
4TOOKI JIECA, IJJ€ OHO POCJIO, €Ule HE BRIpYOUIN). Ta-
KUX IPUMEPOB MHOXKECTBO. ONUCHIBAS MOP(HOJIOTHIO
LIBETKOB B IOAOOHON CHUTYaI[UH, MBI JINO6O HUCXOJUM
13 KOCBEHHBIX CBUJIETENBCTB, JTUOO JOJKHBI IOJY-
YUTh NPSAMBIE QAaHHBIE ((PoTOrpaduu, ONUCAHUA),
4 3TO — J€eJ0, Tpebylomee 3aTpar.

Hesxb3s TH NIPHUBJIEYH K pa0OTE BOJIOHTEPOB?

V OpPHHUTOJIOTOB €CTh [leHb BCEMUPHOIO y4e€Ta
INTHUL, B KOTOPOM NPUHUMAIOT YYACTHE BCE KEIAIO-
mue. d capiman (BO3MOXKHO, 3TO IIYyTKd, HO IPaABJO-
mosI06HAas), 4TO Yallle BCEI'O B OTYETAX BOJIOHTEPOB
BCTPEYAETCS HA3BAHUE «MAJICHbKAS CEPEHBbKAS NTHY-
Ka». MHBIMU CJIOBAMU, JJIS1 TOTO YTOOBI CO3/1aTh 1OJI-
HYI0 MaTpUIly, HY)KHBl HE TOJbKO AEHBIU U CUIIH,
HO U OYEHDb KBATU(PUIITUPOBAHHBIE UCIIOJHUTENU. [Ja-
K€ TIPU HAIMYUYA (PUHAHCUPOBAHUA HE BCEI/1A MOXK-
HO PEUINTH CJAOXKHYIO 3a7a4y. BoT mouemy HEO6X0/1U-
MO COXPaHUTb (PYHJAMEHTAIBHOE OOPA30BAHUE,

MBI HOAONLIH BIIOTHYIO K BOIIPOCY O CIAA0BIX
CTOPOHAX MOJE/IH APEBHEHIIEIO IBETKA, IIpe-
JIO’KEHHOH yYacTHHKAaMH nmpoekra eFLOWER?

B rabnune, ony6JIUMKOBAHHON ABTOPAMU MOJEIIH,
IIOMMMO YK€ HA3BAHHBIX IIPOOGJIEM MBI C KOJUIEIAMU
n3 MI'V u KopoisieBCKuX 60TaHUYECKUX CaJ0B Kblo
yBUJEAU (M OTPA3UINA B CBOEM KOMMEHTAPUU) MHO-
JKECTBO YMCTO HAYYHDBIX BOIIPOCOB, CBA3AHHBIX C I'O-
MOJIOTHEN (COMOCTABUMOCTBIO) MOP(OIOTUYECKUAX
[IPU3HAKOB. BOT npocTeNmuil NpujiyMaHHbId IpU-
Mep (B CTATbE HAIMUX KOJUJIET €CTh IIOXOXUE BAPU-
AHTBl, HO UX HEMHOI'O CJIOXKHEE OOBACHUTD). Pac-
CMOTPHUM 3BOJIIOLUIO IPU3HAKA <«IIBET JICIIECTKOB
B IIBETKE». YTO MOXKET OBITh POIIE? A MEKAY TEM CY-
MIECTBYIOT PACTEHUA, Y KOTOPHIX JIEMECTKOB BOOOIIE
HEeT. B TaKOM cilydae B MaTpPHUIIC BO3ZHUKAET OOBEK-
TUBHBINA IIPOMYCK.
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O4YeBHIHO, U YACJABHBIH BeC MOJOOHBIX IpPode-
JIOB OyJeT He TAaKHM, KaK IIPH OTCYTCTBHH 3Ha-
HHH O peaJbHO CYIECTBYOIIHX JEIIeCTKAX?
Kak aHanu3upoBaTh 3TH NPOOENDI, KaK UX OyHeT
BOCIIPUHUMATDh BEAYIAA IMOACYET KOMIBIOTEPHAA
IporpaMma — BOIIPOC OTAeNbHbIN. KaK npasuio, 14
KOMIIBIOTEPA HET PA3HHUIIBI B 06CYETE HEUZBECTHBIX
1 OTCYTCTBYIOIUX IPU3HAKOB. OIHAKO 3TO €le M-
6enpl. CymecTBYIOT PACTEHUA, CTPOEHUE KOTOPHIX
CIOKHO MHTEPIPETUPOBATDL, PEIIECHUSA HE JIEKAT HA
MOBEPXHOCTU. Hanmpumep, KaK OTBETUTb HA BOIPOC:
CKOJIBKO JIEIIECTKOB Yy TIOJAbIAaHA? CHEUAIUCTDI
C 3TUM CIPABATCH, 4 )11 MHOTUX YUTATEICH OTBET HE
oueBUsicH. Ha mepBbIid B3IJIAM, JIENECTKOB MIECTD.
Ho 60TaHUKU HE CYUTAIOT UX JIEIECTKAMHU, 4 0603HA-
YAI0T KAK JTUCTOYKU IIPOCTOrO OKOJOLBETHUKA, U BCE
IIOTOMY, YTO B IIBETKE C JIEMECTKAMHU JOJKHBI OBITH
€lle M YAIEIUCTUKY, 4 Y TIOJNbIIaHA MIECTb APKO OK-
PANIEHHBIX JUCTOYKOB HE OKPYKEHBI YAIIETHUCTUKA-

Mmu. Takum 06pPa30M, NPABUIBHOE 3AMOTHEHUE MAT-
PUIBI JAHHBIX Ul TIOJNbIAHA: YUCIO JIEIECTKOB = 0.
VIHTEPECHO, OAHAKO, YTO CPEJU OTHOCUTENBHO OJIN3-
KHX POACTBEHHUKOB TIOJNbIIAHA €CTb PACTEHUSA C TPeE-
MA JOCTATOYHO HECOMHEHHBIMM YAMEIUCTUKAMU
1 TpeMA JIEMECTKAMH, NPUYEM COOTBETCTBUE ITUX
3+3 OpraHOB WECTH JIMCTOYKAM TIOJIbIIAHA HE BHI3bI-
BaerT comHenun. (IToaromy 3anuce 0 B rpae uucia
JIETIECTKOB y TIONbIIAHA HE TAK VK OJJHO3HAYHA).

Ectp 1 cutyanuu, korga 60TAHUKUA HA 60JIEe TIy-
GOKOM YPOBHE PACXOJATCA B BOIIPOCAX MOP(HOIOTUU.
CyTb CIOpa — BBIABJICHUE TOMOJIOTUU. DTA IIpOOIEMA
110 OOJIBIIOMY CYETY HE PEIMIAETCA C MOMOIIBIO KOM-
nploTepa. I oHa nepsuyHa: 6€3 €€ PEHIEHUS HENb3d
HA4YUHATh KOJIUYECTBEHHYIO OLICHKY.

[Ipuseny 60mee CIOXKHBINA NPUMEDP, CBA3AHHBIN
C pAaCTEHUAMHU U3 NPEUMYIECTBEHHO aBCTPAJIUII-
CKOI'O CEMEMCTBA I'MAATENIOBBIX, KOTOPOE HAM JIO-
BEJIOCh U3y4daThb [8, 9]. DTH KPOWIEUHBIE PACTCHUA

LiBeTku Tpex BUAOB TioNbNaHa W BUAA poaa Tpunanym (OTHOCUTENbHO BAU3KOrO K TioNbnaHy, 13 Toro xe nopagka Liliales): a — Tril-
lium camschatcense, 6 — Tulipa bifloriformis, 8 — Tulipa biebersteiniana, 2 — Tulipa tarda (konnekuus botaHuyeckoro caga MIY).
Y TiobNaHOB OKONIOLBETHUK MPOCTOiA, 6 €ro TMCTOYKOB 06pasyioT 2 kpyra. Y TpuaaMyma OKONOLBETHUK COCTOUT U3 3 YallenncTu-
KOB W 3 JIeNecTKOB, NPUYEM NIeNecTKU TPUINYMa COOTBETCTBYIOT (FOMOIOTMUYHbI) TPEM BHYTPEHHUM JIMCTOMKAM OKOJIOLBETHUKA
TioNbnaHa. Ecnu npucmMoTpeTses, AIMCTOYKM ABYX KPYTOB Y TIONIbNAHA PasnnyalnTcs Mexay co6oil. BHyTpeHHWe nncTouku (Kak v ne-
NecTku Tpuaauymal) UMeroT y3Koe 0CHOBAHME, HO B HIKHEH NONOBUHE 3aMEeTHO PacluMpeHs.

®oto C.P.MaitopoBa
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IO MOJIEKYJIAPHBIM JAHHBIM He-
OXMJJAHHO OKA3JIMCh OYEHD OJIU3-
KMMH K KYBIIMHKOBBIM (T.€. 3aHU-
MAIOT IIOJIOKEHHUE B CAMOM OCHO-
BAHUU (PUJIOTEHETUYECKOTO Jiepe-
B4 IOKPBITOCEMEHHBIX). CeMeHa
T€X W JAPYIUX PACTEHUN V/JUBU-
TEJIbHO CXOXKU MEXIY COOOM B BAXK-
HEUINX JETAIAX TOHKOIO CTpOe-
HHS, TIPA TOM 4YTO II€JBIE paCTe-
HHSA I'MAATE/UIOBBIX MEHDBIIIE OJJHO-
IO JIENECTKA KYBHIMHKHU. A 4TO
¢ uBeTKaMu? THBIYMHKUA U NMECTUKU
TUJJATEIOBBIX COOPAHBI B KOM-
MAKTHBIE I'PYIIIBL, TOAOOHBIE IIBET-
KaM. CXO/JICTBO YCUTUBAETCA TEM,
YTO BOKPYI' COOPAHUHI THIYMHOK
U NECTUKOB €CTh YEIYHKHU, KOTO-
pBlE OYEHb HANIOMUHAIOT OKOJIO-
IIBETHUK KYBITMHKOBBIX, €CJIU UC-
CJIEJOBATD JETAIU UX PACIONIOXKE-
HHS U XapakTep passutusd. OgHa-
KO €CTh CEPbE3HEUNINIT APTYMEHT
IIPOTUB MHTEPNPETANUU PENPO-
JYKTUBHBIX CTPYKTYD T'HAATEIIIO-
BBIX K4K IIBETKOB: €CJIU B HUX OJI-
HOBPEMEHHO PA3BUTHl U TLIYMH-
KM, U NIECTUKH, TO MOCJIEJHUE Ha-
XOJATCA C BHEMIHEN CTOPOHBI IO
OTHOWIEHUIO K PaCIOJIOXKEHHBIM
B I[EHTPE TBIUYMHKAM, 4 3TO «HE I10-
JIOKEHO» HACTOALEMY LBETKY. [T0-
3TOMY IIHUPOKO NPUHATO JPYyroe
NPOYTEHHUE: KAKIABIA MECTUK TU/1A-
TEJJIOBBIX — 3TO CWJIBHO PEAYIU-
POBAHHBIN XEHCKUI LBETOK 6€3
OKOJIOIIBETHHKA, 4 KaX/1ad UX ThI-
YUHKA — CHJIBHO PEAYLUPOBAH-
HBIF MYKCKOH LIBETOK 0€3 OKOJIO-
LBEeTHUKA. TOTA YemyHKU 06€PTKU
MOKHO CPABHHUTDB C OOEPTKOH KOP-
3MHOK (COOPAHMI MEJIKHUX IIBET-
KOB) B CEMEIMCTBE CJIOXHOIBET-
HBIX — HAaIIpUMeEp, Y POMAIIKU WU
IIOJCOJIHEYHUKA.

TakuM 06pa30M, €CTh /IBA pa3-
HBIX CYKAEHUA OTHOCHUTEIBHO IO-
MOJIOTHU PENPOJYKTUBHBIX CTPYK-
TYp I'MAATE/UIOBBEIX. BEIOOP OJHOTO
U3 HUX BJIUAET Ha KOJAUPOBAHHE
Cpa3y HECKOJbKUX BAKHENIINUX
NPU3HAKOB: HUIMYMA U YUCJIA JIAC-
TOYKOB OKOJIOUBETHHUKA (WJIH JIE-
[IECTKOB), TBIMMHOK U IIECTUKOB B LIBETKE U T.1. BAXXHO
TAKXKE, YTO B 3TOM U B HEKOTOPBIX IPYTUX CIy4asIX HU
OIHA M3 KOHKYPHUPVIOHMIUX TOYEK 3PEHUs, BEPOIATHO,
HE ABJAETCA «abCOJNIOTHO BEPHOI», — HANPOTUB, 06€
MHTEPIPETAUN OTPAKAIOT KAKHUE-TO ACIIEKTHI PEAND-
HOI CUTyalluu. Bce 310 HEOOXOJUMO NPUHUMATH BO
BHUMAHHC, COCTABJIAA ManI/ILLy HNCXOJHBIX JTdHHBIX

Lisetok kyBwuHku (Nymphaea violacea) v uenoe pacteHue npefcraBuTens cemeicr-
Ba rupatennosbix (Trithuria lanterna), Bocnpon3BefeHHble B ogHOM maclTabe. Ce-
BepHas ABCTpanus.

®oto M.B.Pemunzosoii

N306paxeHne o60enonoit penposyKTMBHOI CTPYKTYpbI Trithuria submersa u3 cemeii-
CTBA MMAATENNOBbIX NOJAYYEHO C MOMOLLBIO CKAHUPYIOWEro 3NEeKTPOHHOTO MUKPOCKO-
na W pacKkpalweHOo Ha KOMMbloTepe: 06epTKa U3 yelyil, HANOMUHAKLWEN OKONOLBET-
HWK, MOKa3aHa 3e/IeHbIM LIBETOM, MHOTOUYUC/IEHHbIE NECTUKM — KpacCHbIM, pacnoso-
eHHas B LEHTPe ThlYNHKA — KENTbIM.

[l KOJIMYECTBEHHOI'O dHAJIN3a IBOJIIOLUU MOP(OJIO-
I'MYECKUX NTPU3HAKOB. MHBIMU CJIOBAMH, Ilepe]] pabo-
TOW KOMIIBIOTEPA CYIIECTBYET HUKAK HE POpMaIu3ye-
Mas CTAJus Ka4eCTBCHHOMN OLCHKH, U 3/1€Ch BO3MOXK-
HBI CIOpBEl. COOCTBEHHO, aBTOPH IpoekTa eFLOWER
Ha JIECATKAX CTPAHHUIL 3JEKTPOHHOI'O NPUIOKEHUA
MOJJPO6HO OOBACHUIN BCE ITANBI CBOEH PAGOTHI,
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U 3TOT B TOM umciae. ECTh IPU3HAK, U UCCIELOBATEND
1 ceOs IPUHUMAET PEIICHUE, KAK €0 OIPEACIUTD.
3arem 1o 792 BUJAM HA/I0 3TO PENIEHUE PEATU3OBATD.
Tpebyerca ouenp 6osbmas padboTa, NPOBEJECHHAA HA
OCHOBAHUHU JIUTEPATYPHL. 11 B MAaTPUIIE BOZHUKIU OT-
JleNbHBIE HETOYHOCTH, KOTOPBIE MBI YBU/E/IN.

[Ipo6seMa roMOJIOTUN BOCXOJUT K MUJIeAM OHOJIO-
roB XVIII—XIX BB. 1 METOAOJOIHYECKU KPAUHE TPY-
Ha I TOTO, 4TOOBI MEPEJATh €€ PEIICHUE MAIINHE.
DTO — ANTOPUTM PACHNO3HABAHUA 06pa3a, (pOpMaIn-
30BaHHA HEPOPMAIUZOBAHHOCTD. B TAaHHBII MOMEHT
CUTYallus YCIOKHAETCA OTCYTCTBHEM JOCTATOYHOIO
YHCIA KBATU(PUITUPOBAHHBIX CIIEI[UATHUCTOB.

Ho Ha3BaHHBIE CJIOXHOCTH — TOJBKO IEPBBII
IJIACT TJIaBHOU MPO6JIEMBI, KOTOPYIO MBI XOTEJNU 34-
OCTPUTb, OTKPBIB AUCKYCCHUIO. MBI NMOAYEPKHYIH:
HENb3s OTHOCHUTHCA K OTAENbHBIM NPHU3HAKAM KaK
K JUCKPETHBIM €IMHUIAM, CIOKEHHBIM BMecTe. Cy-
HIECTBYIOT ONPEJEACHHBIC IIPEACTABICHUSA O TOM, Kd-
KHE MOP(MONOTUYECKHE OCOOEHHOCTU MOI'YT COBME-
MATbCA U KAKUE — HET.

Bamu ONNOHEHTHI IMOKEPTBOBAJIHU 3TUMHU NpPe/-
CTABJICHUAMMU?

OHU JEUCTBOBAIN COINIACHO OTOBOPEHHOMY AJIT'O-
PUTMY: AHATU3UPOBAIU 3BONIOLUIO OTACIbHBIX IIPU-
3HAKOB HAa OCHOBE JJAHHKIX 110 To4TH 800 BUJAM 1IBET-
KOBBIX PACTEHU. A 3aT€M COOPANIN UX BOEAUHO U IO-
JIYYWIM 00Pa3 «IIEPBOLBETKA> (MUCIIOIB3YEM ITO CJIO-
BO IIO aHAJIOTHUM C «mpapacreHueM» — Urpflanze, —

KOTOPOE MeyTan HaluTh BeauKui I'ére). Mbl B CBOIO
oyepe/b NPOAHANUZUPOBAIN NIPEACTABICHHBIC JJAH-
Hbl€, OCHOBAHHYIO Hd HUX MOJZE/Ib U YUCTO UHTYUTUB-
HO BBIJEJIMIU TO, YTO B 3TOM MOJEIU HAM I10KA3AJI0Ch
HECOBMECTHUMBIM.

Peuyb nger 0 peKOHCTPYKIIMU PACIONOKEHUA OP-
I'AHOB «IIEPBOLIBETKA», U JIS TOI'O 4TOOBI OOBSICHUTD
CyThb NPOOJIEMBI, HEOOXOAUMO OOPATUTBHCA K 6a30-
BBIM NOHATUAM. CYILIECTBYIOT [BA THUIIA PA3MEILCHUA
OpPraHOB HAa OCH IIBETKA U JTUCTHEB HA CTeOIE — KPY-
ropoe (OHO K€ IIUKJIMYECKOE) U CIUpPAIbHOE (Oue-
peanoe). [IpuHIUNNANIBHOE PA3AUYAE MEXKAY HUMU
JIETYE BCEIO YACHUTb IIPU HU3YUYCHUU BEI'ECTATUBHBIX
MOGET0B, KAK 3TO AENAI0T B MKOJBLHOM Kypce 60TaHNU-
ku. IIpu odepesHOM PACIIOJOKEHUU BCE JIUCTbA OT-
XOZAT OT CTEONA HA PA3HBIX YPOBHAX (MECTO IPHU-
KPEIJIEHUA KQKJOTO U3 HUX HA3BIBAETCSA Y3€J, Y4aCT-
KM CTEOIA MEXKAY y3IaMU — MEXJOY3/IHA), 4 JIUHUA,
COEJIUHAIONIAs TTOCAEL0BATENbHO BO3HUKAIONMIME JIN-
CTbs, — 3TO CHHUpPAJIb C 6OJIEE WIN MEHEE TOCTOSH-
HBIM YIJIOM MEXAY COCEAHUMH JTUCTBAMU, OIUZKUM
y MHOTUX PACTEHUI K TAK HA3BIBAEMOMY YIJIy 30JI10-
TOTO cedeHus. [Ipn KPYroBOM, WIM I[UKIHYECKOM,
THUIIE K OJIHOMY Y3JIy IPUKPEIIEHO BA JIUCTA (CYNPO-
TUBHOE JIUCTOPACIIONOKEHUE) Uan 6ojee ByX (My-
TOBUYATOE JIUCTOPACHONIOXKEHHE). Te XKe 3aKoHOMED-
HOCTH CYWIECTBYIOT U B PACIIOJIOXKEHUU OPrAHOB
LBETKA — YAIIECJUCTUKOB U JIEIECTKOB MU JIMCTOY-
KOB IIPOCTOI'0 OKOJOLBETHUKA, THIYMHOK, TUIOJJOJIUC-
TUKOB. TOMBKO, B OTAUYHE OT BETE€TATUBHOTO Mmobera

LiBeTku ABYX pacTeHuit U3 cemeilCcTBa NIOTUKOBBIX, MAIOCTPUPYIOLLME PasNnyme MeXAY KPYroBbiM (LLMKIUYECKUM) U CIMpabHbIM pac-
nonoxexuem opraHos. CneBa — cnupanbHblii LBETOK YNCTAKA BeceHHero (Ficaria ficarioides); cnpaBa — LMKIUYECKUI LBETOK BO-
noc6opa o6bikHoBeHHOTO (Aquilegia vulgaris). B kKaxpom ciyyae Ha LBeTKe NPOHYMepOBaHbl OPraHbl OKONOLBETHUKA. Y YnCTAKA UX
MOXHO BbICTPOUTb B HEMpPEPbIBHbINA NOCNEA0BATENbHBIN PAA C YINAMU MEXAY COCEAHUMMU OpraHamu, B LIeNOM BAN3KUMU K YTy 30710~
TOro ceveHus (okono 137°). Mepsble TP OpraHa LBeTKa YUCTAKA (YalWennucTukn) Ha poTtorpadun He BUAHLI. Y Bogocbopa opraHbl
ABHO CrpynnuUpoBaHbl B KPYr no nATh B KaxAoM. Ecau Obl Mbl M3y4anu paHHWe CTaguu pa3BUTUA LIBETKA C NOMOLLbIO CKAHUpYOLero
3IEKTPOHHOTO MUKPOCKONA, TO UMEeN Gbl BO3MOXHOCTb ACHO YBUAETb: BCE OPraHbl LBETKA YMCTAKA (BKMIOYAA THIYMHKM U MECTUKM)
pacnonoxeHbl No efUHONM CNMpany, a BCe OpraHbl LBeTKa BOJOCOOPa pacnosioxeHbl B Kpyrax, no nstb.

®oto C.P.Maitopoea
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pacTeHus, MEXAOY3/IUs B LBETKE IIPEJEIbHO YKOPO-
YEHBI, 4 Y3JIbl COMMKEHBI MEXK/Y COOOH.

HauyuHas co BTOPOU nonoBuHbl XX B. cpeau 60Ta-
HUKOB OblI4 OCOOEHHO NONYISIpHA TEOPHUS MPOUC-
XOXJEHUS MOKPBITOCEMEHHBIX PACTEHUH, CTOPOH-
HUKH KOTOPOHM CUMUTAJIU OYEHb BAXKHBIM IOJYEPK-
HYTb CIIMPAJIbHBIA XAPAKTEP PACIONIOXKEHUSA BCEX OP-
I'AHOB B JPEBHEHUIIUX LIBETKAX. DTO IOJIOXKECHUE BO-
IIJIO B MHOJKECTBO YYEOHUKOB U CBOJOK. OJJHAKO aB-
Topel npoekra eFLOWER npumiu K BBIBOAY, 4TO
«IIEPBOLIBETOK» OBUI CKOPEE IIUKINYECKUM, YEM CIIU-
panpHBIM [1]. OHK chenanu CTONb UHTEPECHOE 3a-
KJIIOUYCHUE, IIPUMEHUB CJHOXKHBIN MATEMATUYCCKUI
METOJl AHAJIM34d JAHHBIX O LBETKAX COBPEMEHHBIX
pacteHuil (OMH U3 BAPUAHTOB OANECOBCKOrO aHA-
nn3a). Panee ydyeHble NBITAIUCh UCIOAB30BATh 60IEe
NIPOCTON (M, YECTHO I'OBOPS, ropazjo 60Jee MOHAT-
HBII) METOJ MAKCUMAJIBHOW 3KOHOMHUH, HO OH 1aBAJ
HEOJHO3HAYHBIN PE3YJIbTAT.

HeonpeeIeHHOCTh B OTBETE HA BONPOC, ObLI U
«IIEPBOLBETOK> CHUPAJBHBIM MJIU IUKINYECKUM,
BO3HUKAET U3-34 TOTO, YTO YACTh HANOOIEE BIUZKUX
K «KOpPHIO» (PUJIOT'€HETUYECKOTO JI€PEBA COBPEMECH-
HBIX MTOKPBITOCEMCHHBIX pQ.CTCHI/Ifl HUMECT UUKIINYECC-
KHUE LBETKH, 4 4dCTb — CHUPAJIbHBIE, IPUUEM CEMECH-
CTBA C 3TUMH JBYMS TUIIAMU LIBETKOB «[I€PEMEIIAHDI>
Ha (PUIOTCHETUYECKOM JiepeBe. M BOT 60J€ee CIOK-
HBIHU [TO/IXO/] TO3BOJIUI IPEOJOETH CTAPYIO NPOOIE-
MY U CKJIOHHUTBCA K BBIOOPY IUKINYECKOTO IIBETKA
KaK UCXOJHOI'0 BAPUAHTA B 3BOJIOLIUU IOKPBITOCE-
MEHHBIX. OJJHAKO aABTOPHI OOCYKAAEMON CTaTbU [1]
MOKA3AJIM NEPBUYHOCTh IUKINYECKOT'O PACIOJIOKE-
HHUA TOJBKO /I TUCTOYKOB OKOJIOIIBETHUKA™ U THIYHU-
HOK. Pacmosoxenue XEHCKUX OPraHoB (IJIOJOJHUC-
TUKOB) IPUMUTUBHOI'O IBETKA OBUIO PEKOHCTPYUPO-
BAHO MMM K4K CIIUPAJIBHOE, 4 HE IIUKINYECKOE.

Kypnax JdIpupoga> [10], MHOTrHE HAYYHO-IIOIIY-
JIPHBIE U3JAHHUA HANTHUCATH 00 3TOH 0COOEHHO-
CTH MOJEIHU IPEBHEHIIEro IBETKA, CTABIICH O -
HHUM H3 KJIIOYEBBIX MOMEHTOB BO3HHUKIIEH JHC-
KYCCHH, HO J€TAJbHO O IPHYHHAX HAYYHOIO
CIIOpa CKa3aHO He OBLIO.

Ecnu BAaBaTHCA B MOJPOOHOCTH, TO UCIOIb30BA-
HUE 0AME€COBCKOI'O AHAJIN3A IIO3BOJIAET PAHXUPOBATD
CTENEHb OOOCHOBAHHOCTHU CAETAHHBIX 3AKJIIOYEHUN,
U YBEPEHHOCTD Y4aCTHUKOB npoekTa eFLOWER B 110-
JYYEHHBIX UMH BBIBOJIAX O PACIIOJOKEHUU TBIYMHOK
U IUIOJOJIMCTUKOB ObIA KAK Pa3 HE OYEHb OOJIbIIAS.
Tem He MeHee, UMEHHO KOMOUHAIUS I[UKINYECKOTO
PACIONOXEHNS JTUCTOYKOB OKOJIOIIBETHUKA U CIIHU-
PaJbHOTO IUIOJOMUCTUKOB ObUIA BBIOPAHA ABTOPAMU
JJIA CO3IAHUA TPEXMEPHON XyJJOKECTBEHHON MO/JIE-
JIA «IIEPBOIBETKA», KOTOPAA YK€ IUPOKO PEMPOAY-
LUPYETCS U CTAHET BECbMa IONYJAAPHA B JlaJbHEM-
meM. [Tpu 06pa3HOM BOCHIPUATHU ITOU MOJAEIU /-
JIEKO HE BCE MIOAU OYAYT YYUTBIBATb MHMOPMALUIO

* PasziesieHust Ha YANIEUKY U BEHUUK Y «[IEPBOLBETKA> HE ObLIO. —
IIpumen./].7].Coxonosa.

06bemMHas MOfeNb «NPOTOLBETKa». PEKOHCTPYKLUMA Co3haHa
B pamkax npoekta eFLOWER [1].

O CTENEHU YBEPEHHOCTU ABTOPOB B TOM WJIM MHOM
KOHKPETHOM IIPU3HAKE.

Hama KpUTHKA COCTOUT BOT B YEM: MBI HE 3HAEM
IIPUMEPOB MEPEXO/A OT IUKINUYECKOTO PACIOIOXE-
HUS TBIYUHOK K CIMPATbHOMY PACIOJIOXKEHHUIO IJIO-
JONUCTUKOB Y KAKOTO-IN60 COBPEMEHHOTO PACTEHUSA
1 MTO3TOMY HNPEANONATAEM, YTO TAKOTO MEPEXO/]A HE
JOJIKHO OBUIO (POPMUPOBATBHCS U Y MCKOIIAEMBIX
IIPEJKOB MOKPBITOCEMEHHBIX. [IpyU 3TOM JTUYHO MHE
CAMBIM HMHTEPECHBIM IMPEACTABAACTCS JAXKE HE KPU-
TUKA ONyBJUKOBAHHON PEKOHCTPYKIIUU «IIEPBOIBET-
Ka», 4 OCO3HAHUE TOTO (PAKTA, YTO U3MEHEHUE THUIIA
PACIONOXKEHNA OPTAHOB MPU TIEPEXOJIE OT MYKCKOU
06/1aCTH IIBETKA K JKEHCKOH, MO-BUJUMOMY, NpEJ-
cTapasgeT COO0M <«3aIpEUIEHHBbIN» BapuaHT. Haitu
3BOJIIOIMOHHBINA 3aNPET, HE ONMMCAHHBIN pAaHEE B Ha-
YK€, — 3TO OYEHb YBJIEKATEJIbLHO, TEM OOJIEE UTO HET
HHUKAKOT'O BHATHOTO OO'BSICHEHUS, IOUEMY B IIPUPOJIE
NPEATOKEHHOTO COUETAHUSA NPU3HAKOB V IIBETKA HE
6piBaeT. Ternepp Mbl OYZIEM MCKATb IPUYUHBL. MBI I10-
JaraeM, 4YTo OHU KPOIOTCA B HEKUX 3aKOHOMEPHOC-
TAX PEryaaiuu MOp¢OTreHesa 1BETKA, KOTOPHIE €le
NPEACTOUT ONUCATD.

Ioxy4aercs, 4ro ganubie npoexTa eFLOWER cru-
MYJIHPOBAJIH HOBBIN HAyYHBIH IIOUCK?

KoHEe4YHO, 3TO O4YE€Hb LICHHBIE, OUYEHb OO'BEMHBIC
JaHHbIE. MBI U3 06IUX COOOPAXKEHUN (MOKHO CKa-
34Tb, U3 JHUYHOI'O OIBITA) MIPEJANOIOXWIHN, YTO HE
JOJIZKHO OBITh LIBETKOB C U3MEHEHUEM THIIA PACIIONO-
JKEHHUA OPTAHOB IIPU NIEPEXOJIE OT THIYMHOK K IIOJ0-
MUCTUKAM. ITocie 3TOro NMpUIENbHO MPOCMOTPENHN
CBEJIEHUS 10 BCEM BHJAM, OXAPAKTEPU30BAHHBIM
B ONYOGJUKOBAHHON (DYHAAMEHTAIBHOHU crTarbe [1].
W 06HAPYKWIU B MATPUIIE JAHHBIX OYKBAJIBHO €/1U-
HUYHBIE BUABL, JJI1 KOTOPBIX MO JTUTEPATYPHBIM HC-
TOYHHUKAM OIMCAH TAKOH NEpexoi. Mpl 06pPATUINCH
K IIEPBOMCTOYHUKAM, C KOTOPBIMU Pa6OTATN ABTOPEI
npoekra eFLOWER, 1 0ka3aj10Ch, 4TO U060 B 1yOJIH-
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KAllMM BKPaIach ONEYATKA, MO0 AaHHBIE HE TAK UH-
TEPIPETUPOBAHLL U T.J. B I1€JIOM 1OC/I€ BHUMATEb-
HOT'O PACCMOTPEHHUA KAXKJOIO HEOOBIUHOTO CIydas
MBI IPUIIJINA K BBIBOJY: B HA60PE aHATU3UPYEMBIX CO-
BPEMCHHBIX BHJOB OTCYTCTBYIOT JJOKYMCHTHPOBAH-
HbIE CJIy4ad U3MEHEHUS TUIA PACIOJIOXKEHHUSI Opra-
HOB IIPU MEPEXO/IC OT THIYMHOK K IJIOJJOJTMUCTUKAM.

EcThb JIH BO3MOKHOCTh BCTYIHUTh B IIOJEMHKY
C AaBTOPAMH IIEPBOr0 ONNHUCAHHA 3THX BUIOB?

Ecin nepBoncTouHuk aarupyerca XIX unn cepe-
JuHOI XX B., C AaBTOPOM, YBBI, CIIOPUTH MO3/JHO, XOTS
B HAIIEX pabOoTE MBI OPOH MOJEMU3UPYEM C YUCHBI-
MM IIPOLLIOrO. ITONIy4YUIOCh, UTO, KOTLA IPOBEIN dHA-
3 60JBIIOTO 06bEMA JIAHHBIX, MOA0OHBIE TPOOIIE-
MBI — ONEYATKH, OIMUOKHU OMUCAHUA MOPMOJIOTUH —
BBIIIUIA HA CBET. ECJIM C aBTOPAMHU NIEPBOUCTOYHHUKOB
CIIOPUTb HEJb35, TO C ABTOPAMU CTaThbU [l] BIIOJIHE
BO3MOKHO KOHCTPYKTUBHOE Ob6Cyxaenue. HaMm 6bu1o
OYEHb IIPUATHO, YTO B CBOEU OTBETHOM CTATHE [3] OHU
COIVIACUWIACH C HAIIEH KPUTHUKOU II0 KOJUPOBAHUIO
YKa34HHBIX HAMHU BUJIOB U, TJIABHOE, C BBIBOJJOM 00 OT-
CYTCTBUM CJIy4d€B C U3MEHEHUEM THUIA PACIOJIOXKE-
HUA OPI'aHOB IIPU NEPEXOJE K KEHCKON YACTH LIBET-
Ka. bosee TOro, M3MEHUB IOCIE ITOIO 3HAYECHUSA
B OUEHb HEOOJBIIOM YHCIE SYEEK TAOIUIBI UCXOJ-
HBIX JAHHBIX, ABTOPBHl MONYYUIN U NPEACKAZAHHBIN
HAMHU PE3YJILTAT O NEPBUYHOCTU IIBETKA ¢ LUKINYEC-
KHMM PACIOJO0KEHUEM BCEX OPT'AHOB, BKII0OYAS IIOJ0-
JIUCTUKHU [3]. BopoueM, OHU CIIPABEIMBO OTMEYAIOT,
YTO ObUIO OBl IETKOMBICJICHHO IIPUHUMATD IIOJYYECH-
HBI PE3YJIbTAT KAK UCTUHY B IIOCIEAHEN NHCTAHLIUU.

W1 BCce € TIIaBHBIE NPOOIEMBl AHAIU3A JAHHBIX
BO3HUKAIOT HE U3-34 TEXHUYECKUX BOIIPOCOB, 4 B CU-
JIy 1106aNbHBIX NpUu4YnH. Hanpumep, Ml 06Cyx/1aeM
BOIIPOC O TOM, K4K B IIBETKE PACMOIOKEHDI TECTUKU:
10 KPYI'y WX 1O cnupanu. Ho Beib €CTb MHOXECTBO
pacTeHuN C OJHUM IIECTUKOM, U UX HAMHOI'O 0OJb-
nie, 4eM PACTEHUN C OAHOM THIYMHKON. 11 B JaHHOM
Cay4ae, AaXe €CaU MBI M30aBUMCA OT IIPOINYCKOB
B MATPHIIE, CBA3AHHBIX C OAHATBHBIM OTCYTCTBHUEM
CBeJlecHUIT 00 MHBIX NPHU3HAKAX TAKOTO PACTEHHA,
C TPYJHOCTSIMM BBISIBICHUS I'OMOJIOTHH, C JAPYTUMH
npobsemMaMu 60JbIIUX JAHHBIX, Y HAC BCE PABHO He-
U30€KHO U OOBEKTUBHO OCTAHETCS IPOIYCK, CBA3AH-
HBIA C PACIIONIOKEHUEM IIECTUKOB B €I0 LBeTKE. 1 Ha
CTAJUN KOMIIBIOTEPHON OOpPaOOTKMU JAHHBIX TOY-
HOCTb IIOCTPOEHUH IO THIYMHKAM (YCJIOBHO I'OBOPSI)
6yzeT BbIIIE, YEM IO IecTukaM. (B xakoit mepe 3TH
MOCTPOEHHUS OTPAXKAIOT OO'BEKTUBHYIO PEAIBHOCTD —
Xopomu# Bonpoc.) To MECTO B MOJIC/IU «IIEPBOIBET-
Ka», KOTOPOE HAM XOTEIOCh Obl UCIPABUTH, KAK Pa3
CBA3aHO C 3TUM IIPU3HAKOM, ¥ IIOYTH IIOJOBUHA A4e-
€K MAaTPHUIIBI [0 HEMY IO PA3HBIM IPUYMHAM HE ObLIA
3arojHeHa. B csoeM orsere [3] y4dCTHUKM NMPOEKTA
e¢FLOWER ykasanu, 4TO OHU IIPOBEIU CIIELUATbHBIA
TECT HA 3HAYUMOCTDb JAHHOTO 3(P(PEKTA U CUUTAIOT,
YTO OHA HEBEJIMKA, HO 3TO — B JAHHOM KOHKPETHOM
caydae, a B obmen (popMe BOIPOC, HA MOU B3IJISJ,
OCTAE€TCS OTKPBITBIM.

ITo cymecTBY, pedb HAET O KPU3HUCE B H3YUEHHH
3BOJIOIUH?

Jla, Hy’KHBI HOBBIE 33/1a4M, U PEAIU3ALUSA TPOEKTA
eFLOWER — npumep npoaBMKEHHUSA K UX PELICHUIO.
YeTBepTh BEKA JTIOAU C OTPOMHBIM JHTY3UA3MOM U yC-
[IEXOM 3aHUMAJIACh IOCTPOCHUEM MOJIEKYIAPHO-(PU-
JIOTEHETUYECKUX JIEPEBBEB U PEIMIWJIN MHOTHE TIPO-
6sieMbl. Ternepp Ha OYEPEU UHBIE BOIPOCH — IO-BU-
JUMOMY, CBSI3aHHBIE C MOponoruen. Mopdonorus
BA’KHA €I[€ U IIOTOMY, 4YTO €CTb [JBa POJA CBUJETEIbCTB
3BOJIIOLIMU: HENIPSAMBIE, U MOJIEKYJIAPHBIE, OTPAKEH-
HBIC B I'€HETUYECKOM PA3HOOOPA3UU COBPEMEHHBIX
OpPraHU3MOB, U NpPAMBIE CBUJIETEIbCTBA — MCKOIIAe-
MBIE OCTATKH OPTAHU3MOB. MBI JIOJUKHBI UX OOBEAU-
HUTb, CUHTE3UPOBATh. A 3TO MOXHO CHENATb TOJLKO
yepe3 Mop@onoruio. Jnd CaMblX APEBHUX HUCKOIAe-
MBIX OCTATKOB (HaIIpUMeEP, I CBUJETENBCTB MEJIOBO-
I'O TIEPUO/IA) MbI HUKOI'/[A HE TIOJIYYMM MOJIEKYJISIPHBIX
JJAHHBIX. MEX/Ty TEM MBI OYEHb IJIOXO YMEEM Ha OCHO-
BAHUU MOP(OJOTUYECKUX NPU3HAKOB PEKOHCTPYU-
POBATh 3BOMIONUIO. DTUX NPU3HAKOB HAM HE XBATAET.

OueHb 4YaCTO YYEHBIM HYXKHO <«OTKATUOPOBATDH>
TAK HA3bIBAEMBIE MOJIEKYIAPHBIE YdACHI, NI OLLEHUTD
CKOPOCTb, C KOTOPOU NPOABIAIOTCA MyTalUU (4EM
60/1bIIE UX HAKOIMJIOCH, TEM JAJIbUIE IBOJIOLUOHHO
Pa30NINCh BUJIBI, UMCIONUE OOIEro npeaka). Yto
JI€NATh, €CJIM HA MYTU OT OOIIETO MPEAKA 10 OAHOTO
13 COBPEMEHHBIX HAM BH/IOB HAKOIMJIOCH MEHbIIE
MYTalU, YEM 10 JPYTOT'O HBIHE )KUBYIIETO BUA? DTO
O3HAYAET, YTO MOJIEKY/ISAPHBIC YACHl LUIM B IIEPBOM
U BO BTOPOM C/Iy4as4X C PA3HON CKOPOCTBIO (U TAKOE
CIY4a€eTCs CIJIOMb U pAsoM). Kak MBI OyieM onpeje-
JIATh BPEMS, KOTJA POACTBEHHBIE BUIBI PA3OMIINCH?
MBI HE MOKEM Pa3 U HABCET/A OTKAIUOPOBATD YACHI,
ITOCKOJIBKY B Ka%K/10M BETOYKE 3BOMIOLIMOHHOIO Jepe-
Ba CKOPOCTb HE NOCTOAHHA. 3HAA BO3PACT KAKOTO-
n160 UCKOMAEMOT0O U UMESI BO3MOXHOCTb YETKO OT-
HECTU €r'0 K HEKOU Ipymne (HalpuMmep, CEMEUCTBY),
MBI [TOJIY44€M OCHOBAHUE YTBEPKAATh, YTO COOTBET-
CTBYIOIIAA I'PYIIIA HE MOXKET OBITh MOJIOKE BO3PACTA
nckomnaemoro. ITIogo6HbIe JAHHBIE MOKHO HUCIIOIb30-
BATDb I OLEHKHU BO3PACTd TEX BETOYEK IBOJNIOIMOH-
HOI'O J€pEeBa, I'IE UCKOMAEMbIE OCTATKUA HE HANUJICHBI.
JenaeM MBl BCE 3TO UCKIIOUYUTEIbHO Ha OCHOBE MOP-
(ponoruu, NOCKONBKY y HAC €CTb NMPEACTABICHUE 00
06JIMKE OPTaHU3MOB U3 JAHHOT'O CEMENCTBA, 0OPa3hl
JPYI'UX CEMENCTB. HEMHOIO CIIYKABJIIO M CKAXY, YTO
OOOMUTHUCH 6€3 HIKCIEPTHBIX OLLEHOK TYT HEBO3MOKHO.

CootrHOCUTH MOP(MONIOrUYECKUE U MOJEKYIAP-
HBI€ JAHHBIE — 3TO BBI30OB HANIETO BPEMEHU.

Eciim Hay4HOE COOOIIECTBO OCO3HAET JTOT BBI-
30B, BEPOATHO, CO3PEBAIOT HOBBIEC, IPOPHLIBHEIE
pelIeHH A, KOTOPHBIE ITO3BOJIAT BBIMTH U3 TYIIHKa?

Takue coObITHS BCEI/IA IPOUCXO/AT BHE3AHO. Ha-
npumep, 6osnee 30 jeT HA33] NPOU3OIIE] MPOPHIB
B IIOUCKE HCKOIA€MBbIX LBETKOB. I'pyIa HU3BECTHON
HMIBEJCKOU MCCIefoBaTeNbHULB O.M.Opunc Haydu-
J1AChb HAXOJMUTb MAJIEHBKHUE HCKOIAEMBIE I[BETOYKHU
€ XOPOIIO BBIPAKEHHO BHYTPEHHEN CTPYKTYPOIt [11],
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OYeHb pasuble. CeMyac UX HaANAEHO yKe OYEHb MHOTO,
1 3TO NPUHITUINAIBHO HOBAsA CTPAHHUIIA B U3YUYECHUU
3BOJIIOIIMOHHOU UCTOPUU OKPBITOCEMEHHBIX.
OTBeyYas HAa BAlll BOIPOC O BEU[AX, MEHAIONUX X0/
HAY4YHBIX MCCJIEJOBAHNH, 3aMEUy: MHOI'OE 3dBUCHUT OT
TEXHUYECKON OCHAIEeHHOCTH saboparopunt. Eme
20 jieT HA3a] HUKTO HE IIOMEIIAJ LIBETKU B CUHXPO-
TPOH, U MBI 3HAJIN HECKOHEYHO MEHBIIE 00 HUCKOIae-
MBIX OObEKTAX. B mocieHue rogasl 6UOJOrH MUPOKO
HUCHOJB3YIOT 3TO 0O0OPYAOBAHUE, MTO3BOJAIONIEE IPO-
BOJJUTb TOMOI'PA(pUI0 OYEHBb BBICOKOTO PA3PEMICHUS.
Baxknpie 3apybeskHble paboThl 110 OOTAHUKE U 300J10-
I'UHU COZIEPKAT JJAHHBIE, TOJYIEHHBIC C TOMOIBIO CHH-
XpOTpoHa. XOTs OTE€YECTBEHHAA (PU3UKA BHECIA BAXK-
HBII BKJI4J] B O6JIACTU CO3/1aHUS YCKOPUTENIEN 3JIEMEH-
TAPHBIX 4YacTUl, Mbl B MI'Y He nMeeM BO3MOXHOCTHU
HCIOAB30BATb CHHXPOTPOH JJIsL HYK], OOTAHUKHU.
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Developmental Morphology of Flower and the Problem of Big Data

Interview with D.D.Sokoloff
Lomonosov Moscow State University (Moscow, Russia)

The beginning of 2018 was marked by a lively discussion about the evolution of reproductive organs of angiosperms
(flowering plants). After the participants of the international project eFLOWER presented a three-dimensional model
of the ancestral flower, drawn taking into account the results of the analysis of a large array of data on modern plants,
Russian and British scientists analyzed the original data set and published their critical commentary. The authors of the
reconstruction of the «ancestral flower» published their reply in March 2018. Dmitry Sokoloff, head of the Higher Plants
Department of the Biological Faculty, Lomonosov Moscow State University, answered our questions on significance of
the discussion for scientific researches.

Keywords: evolution, eFLOWER, angiosperms, flower, molecular phylogenetic tree, morphology, homology.
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lNepBas Haxogka YraepogHbiX
HaHompyb6ok B npupoge

M.IO.IToBapennbix', E.H.Marsuenko?, A.B.ITasnukos’, T.b.lllaTanosa’
'Uncmumym ucmopuu ecmecmeodnanusis u mexnuxu umenu C.H.Basunosa PAH (Mockea, Poccus)
‘Munepanozuuecxuti myseit umenu A.E.Pepcmana PAH (Mockea, Poccus)

SMockoeckuti zocyoapcemeennutii ynugepcumem umenu M.BJlomonocosa (Mockea, Poccus)

B ypounme Jxapakyayk (mycTeiHs Kel3bUIKyM, Y36€KHCTAH), KOTOPOE MHUPOKO U3BECTHO MAJEOHTONOIMYECKUMH Ha-
XOJKAMH, B IIJTAKOOOPA3HBIX TOPHBIX MOPOJAAX, B UHTEPCTUIUAX MEXKIY 3€PHAMHM KBAPI[a U KAJHUEBOTO IOJIEBOTO
mnaTa, O6HAPYKEHBI YITIEPOAHBIE HAHOTPYOKH, PyITIEPEHBI U PYIIEPEHOUIBI, OOPA3YIOMHUE CIIYTAHHO-BOJTOKHHUCTHIE
arperaTbl MHAUBU/JOB PA3MEPOM HECKOJIBKO HAHOMETPOB. DTO NE€PBAA HAXO/JKA B IPUPOJE YIVIEPOJHBIX HAHOTPYOOK
C HAUMEHDBIIUM BHYTPEHHUM JIMAMETPOM ~1 HM. PaHee OHM ObUIM CUHTE3UPOBAHBI B BHICOKOTEMIIEPATYPHBIX YCIOBU-
X C KATAJIU3ATOPAMHU B BUJIE METAJUIMYECKUX WM KAPOUJHBIX HAHOYACTUL. C IOMOIbIO BBICOKOPA3peNIaIoien npo-
CBEUYMBAIOUEH U CKAHUPYIOMEH 3JIEKTPOHHON MUKPOCKOIIUM ONIPEJE/IEH JUAMETP YIIE€POAHBIX (Pyiepenos (o1 1-2
10 30-50 HM) 1 HAHOTPYHOK (0T 1-3 10 40—60 HM). YIIEPOAHBIC HAHOTPYOKH JITUHOM OT 7—10 HM 10 HECKOJIBKUX
COTEH HAHOMETPOB XAPAKTEPUIYIOTCA MHOTOCJIOMHBIM CTPOEHUEM (OT ABYX-Tpex 10 40 cioes).

KiaroueBsnie caoBa: /pkapaxky/yK, KbI3blIKYM, MHOTOCTONHBIE YIJIEPOJAHBIE HAHOTPYOKHU, (PyJIJIEPEHBI, BLICOKOPA3pE-
1201 A IPOCBEYUBAIONIAA U CKAHUPYIOILAsl 3JIEKTPOHHAS MUKPOCKOIIHSL.

Dyanepenst u HanompyoKu CmpyKmypHo YHUKa bHbL
U, Cmpo20 20680pa, He OMHOCAMCA HU K KAKOU U3 U3BCCINHBLX
popm mamepui: meepooll, KPUCMAIIUYECKOL,
n06ePXHOCMHOLL, MONCKYIAPHOLL, KAACMEePHOLL U M.O.

Cymuo Mnxuma, 1994

PU MUHEPAJIOrO-NETPOrPAPUIECKOM UCCIELO0-

BAHUU HIAKOOOPA3HBIX MY3BIPUATBIX T'OPHBIX

MOpOJA, HAWJEHHBIX HexaBHO H.B.JlapuHbBIM
n B.A3ronnukom B ypouume Jxapakyayk (Kbi3pui-
KyM, Y30€KUCTAH), B IEMEHTE TPYOOBUAHBIX IIOCTPO-
€K Mbl OOHAPYKUJIU MHOT'OCJIOMHBIE YIVIEPOJHBIC Ha-
HOTPYOKU B COCTABE CIYTAHHO-BOJOKHUCTOTO arpe-
rara yrjaepoJHBIX HAHOMHUHEPAIOB — (DYIIEPEHOB,
(pynnepenonjoB, 6APENIEHOB U AP.

U3 uctopumn Bonpoca

dysulepeHBl OBUIN BBIJAENIEHBI U3 CAXKHU B O0IaKe, CO-
CTOALIEM U3 ATOMOB YIJIEPOAd, IIOCJIE IIPOBELEHHOIO
B 1985 1. 3KCEpUMEHTA IO MOJEJHUPOBAHUIO NPO-
[ECCOB, KOTOPBIE MPOUCTEKAIOT BO Bcenennon npu
BO3/ICHCTBUU YJAPHOM BOJHBI OT B3PHIBA CBEPXHO-
BOH. He mponuIo M MECTU JIET MOCIE OTKPBITUA HO-
BOI (POpPMBI yriepoaa, Kak B 1991 r. cunresuposanu
yIIEPOAHbIE HAHOTPYOKHU. KONMMYECTBO MyOIUKALINIT,
MOCBAIEHHBIX 3TUM VAUBUTEIbHBIM OOBEKTAM, H4
CETOJHAIIHUN JJEHb IEPeBAINIO ganeKko 32 100 ThIC.

bBoJsiee COTHU IOCYJApPCTBEHHBIX U YACTHBIX J1a60Opa-
TOPHUH BO BCEM MUpPE PabOTAIOT HAJl IPOHIEMOIT CUH-
T€34 YIJIEPOJHBIX (DYIIEPEHOB U HAHOTPYOOK (A TAK-
K€ MX HEYIVICPOAHBIX aHAJOIOB) C 3apaHce 3d/aH-

© IToBapenusix M.IO., MaTBuenko E.H., [TaBnukoB A.B.,
IMaTanosa T.B., 2018

CTpyKTypbl anioTPONHbLIX MUHEpanbHbIXx MoauduKauuin yrae-
poja: a — anmasa, 6 — rpaduTa, 8 — NOHCAENNNT], 2—e —
tynnepeHoB: 2 — Cg, 0 — Csio, € — Cy, 2k — amopcHOro yr-
N1epofia, 3 — OAHOCNONHON yrnepofHoit HaHOTpyOkK. Mocnea-
HUe NATb — peHTreHoamopdHble.

ru.wikipedia.org
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Muxaun IOpvesuu Ilosapennvix, KaHOU-
0am 2e0020-MUHEPASL02UMECKUX HAYK, 00K-
mopanm Hucmumyma ucmopuu ecmecmeo-
3nanus u mexuuxu umenu C.HU.Basunosa
PAH. Obaacmb HAYUHbIX UHMeEepPecos — meo-
pus murepano2uu u nempozpapuil.

Enena Huxonaeena Mameéuenko, xKanou-
0am 2e071020-MUHePANO2UUECKUX HAYEK, YUe-
Holll cexpemaps Mumnepano2uuecrkozo my3esn
umenu A.E.@epcmana PAH. Cnevyuanucm 6 00-
AAcmu KPUCmaniniozpaPuu, Kpucmanioxi -
MUU U OHIMO2EHUU MUHEPATIOS.

Anexcanop Baaoumupoeuu Ilaéruxos,
Kanouoam Pu3uKo-mamemamueckKux Hayx,
ooyenm puiuueckozo parxyromema Mocros-
CK020 20C)Y0apcmeen020 YyHugepcumema
umenu M.BJIomornocoea. Obracms HAYUHbLX
uHmepecos — CNeKmpocKonus KoMOUHaAYU-
OHHO20 PACCEAHUA.

Tamosana Bopucoeéna Illamanoea, Kamnou-
0am XUMUHeCKUX HAYK, OOUEeHM XUMULECKO -
20 akxyarvmema mozo e YHuusepcumema.
3anumaemca mepmunecKkum aHdaiIu3om 6e-
uecmaa.

JJOB KaK MNPOTOMHHEPAJIOB MBI
npejckaszanu eme 8 1983 r., onu-
CaB MX BO3MOXHBIE CBOWUCTBA:
cpepuueckyio GopMy MONBIX 06-
pa3oBaHU, COCTOAIMUX U3 OJJHOU
WA HECKOJBKUX IEPBUYHBIX YI-
JIEPOJIHBIX TOBEPXHOCTEH; HEKPU-
CTA/UIOTPA(PUIHOCTD U PEHTTEHO-
aMOp(pHOCTL [5-8].

A KakK OoO6CTOUT JeJa0 C UX Ha-
XOXKJeHUEM B npupojge? ODyir-
JIEPEHBI OOHAPYKUIN B 3E€EMHBIX
ycnosuax Ha teppuropun CHIA:
B (pyasrypurax Kojaopajo, B IIpo-
OYKTaX JIECHBIX MOXaPOB, BbI-
3BAHHBIX MAJEHUEM METEOPUTA
Flaxborn River; B yqapHO# 6pek-
yuu acrtpobaembl Capbepu J0-
KEMOPHUICKOIO BO3PACT4d; B MPO-
OYKTAaX BBIODOCOB U3 YIAPHOTO
KpaTepa MUKPOMETEOPUTA U3 06-
MIMBKHA AMEPUKAHCKOTO KOCMUUE-
CKOTO CIIYTHHMKA; B TJIMHUCTHIX
MOPCKHUX OTJIOXEHHUAX — MapKe-
pax nazeHus KPymHOTro METEOPHU-
T4 HA I'PAHULIEC MeJId U [TaJIeoreHa.
Hamnn ux u B Poccuu — B IIyH-
rurax Kapenuu. Bo BHE3eMHBIX
006beKTaAX (QyiepeHsl 3a(PUKCHU-
POBAHBI B BEIMIECTBE HEKOTOPBIX
TUIIOB METEOPUTOB U B MEK3BE3/[-
HBIX U MEXIIJTAHETHBIX I'a30IbLIE-
BBIX uyacTULax. CogepKaHUE YI-
JIEPOAHBIX (PY/UIEPEHOB BO BCEX
MIEPEYUCIEHHBIX CAy4Yadx KpanHe
HEBEJIUKO U M3PEJKA JOCTUTAET
HECKOJBKUX COTBIX WIH JIECATBIX
ponen npounenra [9, 10]. McTun-
HBIX YTJEPOAHBIX HAHOTPYOOK,
T.€. C BHYTPEHHUM JUAMETPOM
~10 A (1 uM) panee B npupoje He
BCTpevyanu. MMmeoTca Julb COo-
OOIIEHUS O HAXOJKE YIVIEPOJHBIX
MHKPO- U CYOMUKPOTPYOOK B HE(D-
THU JEUCTBYIOIEN CKBAKUHDL, IIPO-
O6YpeHHON B MEKCHMKaHCKOM 3a-
ause [11], B npupoAHbIX rpadu-
TOBBIX TJIOOYJIIAX U3 MArMaTH4YEC-
kux Pt-Ni-cynpuannix pyn Tan-

HBIMU IAPAMETPAMU: JUAMETPOM, KOJIUYECTBOM CJIO-
€B, YIJIAMU XUPAJIBHOCTU, TUIIOM IPOBOJUMOCTH, J10-
MUPOBAHHBIX PA3JIUYHBIMU XUMUYECKUMHU JJIEMEHTA-
MU U MOJIEKYJIAMH WM IMOKPBITHIX UMM (9HJO- U K-
3o(ymiepens) [1-4].

Vrieposi — 4YeTBEPTBHIH IOCJIE BOJOPOJA, I'EIud
1 KUCI0POJA IO PacHpOCTPaHEHHOCTH BO Bcenen-
HOI a1eMeHT. HO, B OT/IMYME OT HUX, OH UMEET Ye-
TBIPE BAJIEHTHBIC CBA3U U IOTOMY CIIOCOOEH 00pa3o-
BBIBATh NPOCTPAHCTBEHHBIE IOCTPOMKU. Haxoxje-
HHE LEJOCTHBIX TPEXMEPHBIX YIVIEPOJHBIX UH/UBHU-

Haxa [12] u B MYHTUTOBOM BellecTBe Au-Pt-cyib-
(pUAHBIX pyA MECTOPOXAEHUI Baxkelpuuk, Bacuisb-
esckoe u Kpapnurosas [opka 4epHOCIAHLEBOU
dopmanuu Kazaxcrana [13].

B ypouunme [xapakyayk copaep:kaHue Qysiepe-
HOB C BHYTPEHHUM aAuamerpom =7.1 A yriaepopHbix
MHUKPOTPYHOK, MUKPO- U HAHOXJIONBEB, 4 TAKKE
aMOpP(HOrO yriIepoja JOCTUTAET HECKOJBKUX IIPO-
LIEHTOB OT O6IIEro 06’beMa TOPOABI (IPUYEM COJIEP-
JKAHHUE YITIEPOSHBIX MUKPO- U HAHOTPYOOK HE Ipe-
BBIIIAET TPETHU UX 06beMA) [14].
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leonoruyeckas cutyauus

VYpouuine pKapakynyK pacioOXeHO B 3a11aJHOM 4ac-
TU BNAJUHBI MUHTOYIaK B LIEHTPE MYCTBIHU KBI3bLI-
KyM, Ha TeppuTOopun HaBoumckon o6, Y36eKucTana.
OHO npejacTaBIsieT COO0U COBOKYITHOCTDh HETTTYOOKUX
KAaHbOHOB-I4Y€EK OOIel IIomaabpio 30 KM? CI0XKEH-
HBIX OOJIOMOYHBIMHU MO3HEMEIOBBIMU TOPHBIMU T10-
poJaMu HUCCEKTUHCKOI CBUTBL: IECTPOLIBETHLIMU I1€-
pECIANBAIOMUMUCA MECKAMU; I'PABEIUTAMH; KOHITIO-
MEPATAMH U INTMHAMU CEHOMAHCKOTO APYyCd, KOTOPBIE
OTJOKWIUCh B PEYHBIX MAJEOPYCIAX, MEKO3ZEPHBIX
MaJE€0NPOTOKAX U MEIKOBOAHBIX MOPCKUX MalI€0JIATy-
Hax. Ha IeBATH y4aCTKAX YPOUUIIA PACHIONIATAETC TAK
HA3bIBAEMBIM KAMEHHBIN JieC [15] U3 GIM3KOpaACIONo-
JKEHHBIX APYT K APYry (PParMEHTOB HLIAKOOOPA3ZHBIX
IIy3BIPYATBIX TOPHBIX MOPOJ], KOTOPBIE HAIOMHUHAIOT
110 (hOpME APEBECHBIE CTBOJIBI BEICOTOU 10 4 M. [Topo-

Jbl CHAralOT ANMKAJIbHBIC YAaCTHU HEOOJBIIUX XOIMOB
C BBICTYNIAIOMUMU U3 HUX TPYOOBUAHBIMU, ITOXOKUMU
Ha kepJa (PyMaposI MOCTPONUKAMU. BEIXOABI MOXOKUX
opoJ; O6HAPYXKEHBI B NyCThIHE M3pawnd, B UHauy,
a B 2013 r. MpI (ITOBApEHHBIX) HALLIN ITOJOOHBIE TOP-
HbIE€ IIOPOJbI B IOJYNyCThIHE IOXHOIM ABCTpanuy,
BO BCEMHUPHO U3BECTHOM ONAJIOHOCHOM parioHe B6JIN-
3u nnocenka Kybep-Ileau.

[Tonsg pacnpOCTPAHEHUS TAKUX «(PyMapos» pas-
MepoM 10 30-50 x 70-150 M B r1aHe OBaAbHBL. COTHU
TPYOOBU/IHBIX TEJ PA3TUYHON CTEIEHN BEIBETPEIOCTH
JUAMETPOM OT HECKOJIBKUX CAHTUMETPOB JIO MOJyMeE-
TPa ¥ BBICOTOM OT 10 €M 10 4 M UMEIOT KOHLIEHTpUYE-
CKU-30HAJIBHOE CTPOEHUE, 110 BCEH BUJUMOCTH, CBS-
3aHHOE C U3MEHEHUEM YCJIIOBUIT MUHEPATOO6PA30Ba-
HUA OT LEHTPA K Kparo. B 0CeBOI 4acTU HEKOTOPBIX
TeJl HAOMIOAAETCA MOJNOCTD («<Kepo»). TpyOrl COCTOAT
n3 kBapua (70-75%), KaIueBOIO IOJEBOIO AT

06pasLbl KameHHbIX Tpy6 3 U3pauns (cnpasa) u Mykapakygyka. C6op B.H. u H.B.JlapuHbix. 2016 .

®oto E.H.MaTtBuerko

Bbicbinka WNakonofoOHbIX My3blpyaTbix FOPHbLIX MOPOA B MONyNycThiHE B okpecTHoCTAX r.Ky6ep-Mepu (OxHas ABcTpanus) u ux

ob6pasubl. 2013 .

®oto M.H0.MoBapeHHbIX
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Bbixop, WwiaKoo6pasHbIX FoOpHbIX MOPOA C «KaMeHHbIMU TpybaMu» B ypounie [lxxapakyayk, nycTbiHs Koi3biikym. 2016 r.
®oto H.B.JlapuHa

(10-15%), 6uorura (1-2%). MUHEPAJBHBIN COCTAB
LIEMEHTUPYIONEN MACCHl BADBUPYET OT 30HBI K 30HE.

MuHepanoro-netporpaguyeckue
UccneaoBaHus

M3 KycO4YKa IOPOJBI, B3ATOTO BOIN3U TOJOCTH B TPY-
6¢ u3 JXxapakyayka, ObUIM NPUTOTOBIEHBI MPO3paU-
HO-TIOJIMPOBAHHBIE NUIU(BI U AaHIUIU(BE. MUHEPANO-
ro-neTPOrpapuUIECKOe U3y4YEHUE IPOBOAUNIOCH B MU-
HepanoruueckoM Mmysee nmeHu A.E.depcmana PAH
1 Ha KapeApax MUHEPATOTUM U IIETPOJOTUH I'€OJIOTU-
YECKOro (paxynbrera MOCKOBCKOI'O IOCYAapCTBEHHO-
ro ynusepcurera umenu M.B.JlJomonocosa (MI'Y). Xu-
MHUYECKUHN COCTAB YIVIEPOAUCTON MATPULBI U MUHE-
PaJIBHBIX BKIIOYEHHI PA3MEPOM B HECKOJIBKO MUKPO-
METPOB ONPEJENANCA C MOMOIBIO CKAHUPYIOMETO
37MeKTPOHHOTO MUKpockoma LEO SUPRA 50VP (ana-
anTuK A.B.KHOTBKO, XUMHueckuil gpaxynsrer MIY).
CHUMKM YITIEPO/IHBIX HAHOMMHEPAJIOB IOIyYEHBI
B MPOCBEUYMUBAIONUX ITEKTPOHHBIX MUKPOCKONAX BbI-
cokoro paspemenus ([1OM JEM-1011 u JEM-2100F,
npu yckopsomem Hanpskenun 100 u 200 kB, ananu-
TUKU ATborgaHos, 6uosornyeckuil gaxyasrer MIY,

AB. u TB.Eropossl, xumuueckuil gaxyasrer MIY). Hc-
CI€/JOBAHUS METO/IOM CIEKTPOCKOIMN KOMOUHAIIHOH-
HOT'O paccesnus BuinonHuan A B.ITasiukos (pusugec-
kunt axyasrer MIY) n B/Ilep6akos (kadeapa net-
POJIOTUHU re0nOruIecKoro daxyasrera MIV) [16, 17].

[Ipexpae Bcero B mingdax o6paTuia Ha ce6st BHUMA-
HHME KBAPIl, MOKPBITBHIN CETHIO MPABUIBHO OPUEHTHU-
POBAHHBIX CyOIAPa/UIENbHBIX TPEMUH (B OOBIYHOM
MAarMaTU4EeCKOM, METAMOP(HOTEHHOM WU THJPOTEP-
MAaJbHOM KBApIL€ TAKHUE CTPYKTYPbI HE BCTPEYAIOT-
CA) — KaK OyJTO HUCHBITABIINHI IIOKOBBIE HATPY3KH.
BbutM OGHAPYKEHBI U 3HAYUTENBHBIE KOTUYECTBA He-
PACKPUCTAININ3OBAHHOTO CTeKaId. Kpome Toro, B 06-
paslie, B3ITOM BOJIU3U «KepJa» TPYObl, HAOIIOAAIACH
CBETJIO-Cepasd MATPUIA (BIOCIEJCTBUU OIpE/EIeH-
Hasd KaK YIVIEPOJUCTAA), IPOCBEUYUBAIONIASA B IIPOXO-
JAIIEM CBETE U CIA00AHU3OTPOIHASA B OJAPU30OBAH-
HOM CBeTe (B CKpELIEHHbIX HUKO/AX). Ee copepxkanue
B [IOPOJE COCTABIAET OKOIO 10%.

M3yyeHue aHmanuga C MIOMOMIBIO 3JIEKTPOHHOIO
MUKPO30H/A IIOKA3AJI0, YTO MHTEPCTULIMOHHAA MAaT-
puna cocTout Ha 6onee yem 90% u3 yriaepoaa. B nei
(PUKCUPYIOTCA BKIIOYEHHUSA PA3MEPOM HECKOJIBKO MUK-
pPOMETPOB: KaPOUJOB KEIE3d, KDEMHUA, MEJU, AJIO-
MUHUA, 6aprd, CAMOPOJHBIX MEAU U IIUHKA, 4 TAKXKE
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100 MKM

3epHa KBaplia C OpMeHTUPOBAHHbIMU TPELMHAMY, NO-BUAMMOMY, 06Pa30BaHHbIMW B PE3yNbTaTe WOKOBLIX HATPY30K (CHU3Y, T.€.
B3pbIBHOTO XapakTepa). (neBa — B NPOXOAsLLEM CBETE, CMpaBa — B NONAPU30BAHHOM (B CKPELLEHHbIX HUKONAX).
3pecb u panee ¢oto M.K).MoBapeHHbIX

100 MKm

Mukpockonuyeckue dotorpaduu 06pasLos WiakoobpasHbix Nopos. Beepxy — HepacKpuUCTannu3oBaHHOE CTEKNO (M30TponHoe
B CKpelleHHbIX HUKONAX) B MeTaMOp(hU30BaHHOM NecYaHuKe, BHU3Y — MHTEPCTULMM Mexay 3epHamu kBapua (KB) u kanuesoro
nonesoro wnarta (KML) 3anonHeHbl npocBeynBaoLieit B NpOXoAALLEM CBETE U U30TPOMHOIM B CKPELEHHbIX HUKONAX MaTpULLEH yr-
nepogucroro Bewectsa (YB), «HadapWwmMpoBaHHON» BKAKOYEHUAMN BbICOKOOTPAXKAIOWNX MUHEPANOB: KAapbUL0B Kene3a, KpeM-
HUSR, ANIOMUHUA, CAMOPOAHBIX METaN0B U UHTepMeTaningos. Cnesa — oTo B NPOXOAsLEM CBETE, CNPaBa — B OTPAXKEHHOM.
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1 MKM

MukpodoTorpacum cnyTaHHO-BONOKHUCTLIX arperaToB yrnepoaHbIX HAHOMUHEPANOB.

UX UHTEPMETANINAOB. Ha 31€KTPOHHBIX (poTorpa-
(puAX ¢ YCUIEHHBIM KOHTPACTOM YAAJIOCH 3AMETUTD,
YTO YITIEPOJUCTOE BEMIECTBO, KOTOPOE 3AMOJHAET
UHTEPCTULUU MEXAY 3€pHAMU KBAPLid U KAJTHUEBOI'O
[IOJIEBOT'O INIIATA, CJIOKEHO TECHO IPUXKATBIMU APYT
K Jpyry rioOyaaMu CJI€rka NpojOJIrOBATOHN Ipyle-
BUIHOI (POPMBL. VX MTUHEUHBIN pa3Mep MO JIUHHOU
ocu 5-7 MKM, 4 II0 KOPOTKOU — 3—5 MKM. [Ipu yinbr-
Pa3BYKOBOM JMCIEPIaluu HUCXOJHBIX OOPA3ILOB YI-
JIEPOJUCTOE BEIIECTBO 3a4aCTYI0 pa3OuUBAIOCh HA
(pparMeHThl, COCTOSIMUE U3 HECKOIBKUX UIU OT/ENb-
HBIX IJIOOVJI, 4 TAKXKE U3 UX OOIOMKOB. [TTIOOYIIBI OT/IE-
JIAIOTCA JPYI OT APYra IO IPAHULIAM, KOTOPBIE PA3/IHU-
YAIOTCA CTENMEHBIO CBOErO COBEPUIEHCTBA: OT BU3Y-
AJIbHO I'VTAJKUX (HAHOMETPOBOWIEPOXABATHIX) /IO BU-
3YaJIbHO HEITIAAKUX (MUKPOMETPOBOMIEPOXABATHIX).

CKopee BCEero, BHyTPEHHEE MPOCTPAHCTBO MOJ06-
HBIX IJI00YJI 3AII0JIHEHO CIIYTAHHO-BOJOKHUCTBIM ar-
pPETaToM YIJI€POJHBIX HAHOMUHEDPAIOB HEPABHOMED-
HO, U NJOTHOCTb TAKOTO 3ATOJHEHUSI HAPACTAET
K I'PAHUIIE TJIOOYIL.

biarosaps yHUKWJIbHOIN 3JIEKTPOHHON IIPO3pay-
HOCTH YTJIEPOJHBIX HAHOMHHEDPATIOB B HUX MOXKHO
HA6JI0/JaTh AHATOMUIO UHJUBUOB: 30HAJIBHO-CEKTO-
pUanbHOE BHYTPEHHEE CTPOEHHUE U BOJIOLUIO IA0HU-
TYCOB UX BHEITHUX (POPM.

O6Hapy:xeHHBIE (PY/UIEPEHOBLIE HAHOMUHEPAJIBI
JYKOBHUYHOI CTPYKTYpHl (onion-like) umeroT BHENI-
HUHA guamerp or 1-2 po 30-50 HaHOMETPOB, yIie-
PO/IHBIE MUHEPAIBl HAHOTPYOOK U OAPENIEHOB — OT
1-3 10 40-60 uM. Ux amuna Bappupyer ot 7-10 10
HECKOJIBKUX COTEH HAHOMETPOB. KOJTMYECTBO CIOEB

0.2 MKM

Arperar «MesiKux» MHOTOCNOMHbIX (5—7 CNOEeB) yrepoAHbIX yNNepeHOB U «KPYMHbIX» MUKPOXAoNbes (cnesa) U MUKpohubpun-
113, cofepxKalLan yrnepoaHbie HaHOMUHepanbl (MHOrOCIOMHbIE yrnepofHble hynnepeHbl, GappeneHbl, HaHOTPYOKK).
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VrnepoaHas HaHoTpy6ka guameTpom ot 1-5 go 10-20 HM B accoLMaLMm C yrnepoaHbIMA MHOTOCAOMHBIMWA MUKPOXJONbAMKU (CneBa)
1 TaK Ha3biBaemas 6ambyKoBas CTPYKTYpa pocTa MHOTOCMOWHBIX YINepPoAHbIX HAHOTPY6OK (cnpasa).

COBMECTHbIi 1 611M30HOBPEMEHHbI POCT YrNepofHbIX HAHOMUHEPAOB C 06Pa30BaHMEM B3aUMHBIX MHAYKLMOHHBIX MOBEPXHOC-
Ten Mexpy UX MHAMBUAAMU (@—8), Ha CaMblX KPYMHbIX MHOFOCNOMHbIX YaCTULAX YIePOLAHbBIX HAHOMWHepanoB pasnuyatTca hop-
Mupyoumecs rpanum (2).
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CnekTpbl KOMOMHALMOHHOTO paccesHus wyHruta (oT60p E.H.MatBueHko, nocenok WyHbra, Kapenaus, 2017 r.), yacTuybl pasme-
poM 25 MKM CMyTaHHO-BOJNOKHMCTOrO arperara yrnepogHbix HaHomuHepanos (LU1-1 06_11, ot6op H.B.NlapuHa, [xapakyayk,
2016 r.) u yacTuubl MmetamopdoreHHoro rpadura (ot6op M.[.Anekceesa, MuHac-Xepauc, bpasunus, 2017 r.). Xopowo BUAHBI
CXO0XeCTb CMeKTPOB WYHIMNTA U YaCTULbl HAHOMUHepanoB (CneBa) U CUIbHbIE Pa3NNYuUA CNEKTPOB WYHTUTA U rpaduTa (cnpasa).
Muk D (~1340 cm™) xapaktepusyet cBasn C-C sp’-rubpupamsmposaHHoro yrepoga, nuk G (~1600 cm™') onucbiBaeT CBA3M
C-C sp*-rnbpuAM3MpPOBaHHOrO yrnepoaa.

B CTPYKTypEe M3MEHAETCA OT JBYX-Tpex 40 40-45. ByeT O TOM, YTO B COCTABE U3YYCHHOM YACTUILLI CITY-
Paccrosinue Mexay «rpaUTOBBIMU» CIOSMU B MHO-  TaHHO-BOJIOKHHCTOTO arperara yriaepojHBIX HAHO-
TOCJIOUHBIX YIJIEPOAHBIX HAHOTPYOKax (MCVHT) He-  MHUHEpanoB NPeoOaaJal0T MHOTOCIONHBIE (yiie-
NOCTOSIHHO U BapbupyeT oT 0.29 10 0.33 HM, YTO 3HA-  PEHBl U PY/UIEPEHOUB], 4 HE MHOI'OCJOUHBIE HAHO-
YUMO OTJIMYAETCS OT TAKOBBIX B rpadure (T.€. He CO-  TPyOku [18].
OTBETCTBYET KJIACCUYECKOMY «TPAPUTOBOMY» MEX- AHanu3, TPOBEJECHHBIN HA KBaJPYNOJBHOM MAaCC-
IJIOCKOCTHOMY paccTosHuio d/n = 0.34 um). Vrie-  cuekrpomerpe (QMS 403C Anolos NETZSCH, STA 409
pPOAHBIE HAHO- U MUKPOTPYOKH 3a-
MKHYTBI C 06€UX CTOPOH, a4 UX BHY-
TPEHHEE CTPOEHUE XAPAKTEPHU3IY-
€TCS HENPEPBIBAIOIMUMUCA KOAaK-
CHATBHO (T.€. 06JANAI0T COBIA/A-
IOIUMU OCAMU BPAIEHUSA) BIIO-
JKEHHBIMU JPYT B JIpyra YIJa€poJ-
HBIMHU IOBEPXHOCTAMU (THIIA MAT-
pemkn). [IOCKOMbKY BHYTpU yIile-
POJIHBIX MHUKPOTPYOOK MBI OOHA-
PYXUIM MHOTI'OCJIOMHBIE YITIEPO/I-
Hble Qymrepensl (MCY®) u MHOTO-
CJIOMHBIE YIJIEPOJHBIE 6APPETEHEI
(MCYB), MOXHO yTBEPXKJATH O HA-
JMYUUA KAK MUHHUMYM JBYX IIO-
CJIEIOBATEIBHBIX T€HEPALUH yIJIe-
pojHbIX HaHoMUHEPaIOB (MCYO,
MCVB, MCYHT) B CHyTaHHO-BO-
JIOKHUCTBIX arperarax.
CooTHOlIEHNE MHTEHCUBHOC-
Ter nmukoB D (=1340 cm™', xapak-
tepusyeT cazu C-C sp-rubpu-
JU3UPOBAHHOIO yriepoja) u G
(=1600 cm™', onuceiBaer ca3u C-C Cnoii cnekuwerocs necka ToawnHoi 10-15 cM (MOKPOBHbIN «NaHLUPb») B pailoHe 0f-
SP*-TUGPUAMBUPOBAHHOTO YIJIE-  HOTO U3 BLIXOA0B LWAAKOOGPA3HbIX FOPHbIX NOPOA B ypouuye Jxapakyayk. Ha gans-
poza) HA CIEKTPAX KOMOMHAIM-  Hem nnaHe (B 30 M) — KameHHble TpyGbl.
OHHOI'O PACCESAHUS CBUJICTEBCT- varandej.livejournal.com
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Macc-cnekTpbl, 0TBeYalolMe TakMM ra3o06pasHbiM BellecTBaM, kak Bogopon H, u BoasHoii nap H,0 (a), aucunaH SiHs (6), auetu-

neH CH, (8) n asot N, (2).

PC Luxx), mokasasn, 4TO B yIJI€EPOAHBIX MUKPOYACTHU-
[AX HAPAAY C BOAAHBIM IIAPOM, YIJIEKACJIBIM T'd30M,
430TOM U BOJIOPO/IOM 3aKJIIOUEHBI TAKUE Ia3000pas3-
HbI€ BCIIECTBA, KAK HEIPEJEIbHBIE YIVIIEBOAOPOMALL
(apernnen C.H,, atunen C.H,) u cunanpt (SiH,, Si.He).

B 3axmoueHue eme pas3 nog4epKHeM, 4TO B IPH-
poze BIEPBbIE HANMJEHBI, 4 34TEM U3YYEHB MHOIO-
CJIOMHBIE YIJIEPOAHBIE HAHOTPYOKU C BHYTPEHHUM
nuametTpoMm ~10 A, 10 cuX TOp M3BECTHBIC UMb KAK
NPOJYKTHI CHHTE3d. W

Muor eyboro npusnamensvio, B.HIlapuny u HBJlapuwny 3a npedocmasnerue oopasuyo6 us Jucaparxyoyka; A.BKHomo-
xo, C.B.Casunogy, AB. u T.5.Ezoposvim u B/L.IL[epOarosy 3a nomousb 8 npoeederul MmoHKUxX UHCmpYMeHmaloHoLX UC-

Ce00BaANULL YenepOOHbIX HAHOMUHEPANOS U UX AZPe2amos.
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The First Findings of Carbon Nanotubes in Nature

M.Yu.Povarennykh', E.N.Matvienko? A.V.Pavlikov’, T.B.Shatalova’
'S.I.Vavilov Institute for the History of Science and Technology, RAS (Moscow Russia)
Fersman Mineralogical Museum, RAS (Moscow, Russia)

)Lomonosov Moscow State University (Moscow, Russia)

In the Dzharakuduk field (Bissekty Formation, Kyzyl Kum desert, Uzbekistan) — world famous paleontological site —
carbon nanotubes (with inner diameter ~10 A), fullerenes, and fullerenoids in the form of matted-fibrous aggre-
gates of nanometer-sized individuals were found in the interstitials between the quartz and potassium feldspar grains
within the scorious rocks. It is the first finding of carbon nanotubes in nature. Previously such objects have been syn-
thesized in high temperature conditions with metallic or carbides nanoparticles as catalysts. As a result of using of
high-resolution transmitting and scanning electron microscopy it was shown that the discovered carbon fullerenes
varied in diameter from 1-2 up to 30—50 nm, carbon nanotubes differed in diameter from 1-3 up to 40-60 nm. Carbon
nanotubes with length from 7—10 up to first hundreds of nm have multi-walled structure (from 2-3 to 40 walls).

Keywords: Dzharakuduk, Bissekty Formation, Kyzyl Kum, multi-walled carbon nanotubes, fullerenes, high-resolu-
tion transmitting and scanning electron microscopy.
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B mecTax, r/ie NTUIBI JJIUTEIbHOE BPEMS THE3AATCA KPYIMHBIMU CKOTLJIEHHUS-
MU, 06pa3yloTCa pa3iIudHbe POPMBI MUKpoOpenbeda, 0cO6ble OPHUTOTEH-
HBI€ IIOYBBl U CHEUU(PUYHAA OPHUTODUIbHASL PACTUTEABHOCTb. DTO COIPS-
JKEHO C YTHETEHUEM €CTECTBEHHOI'O PACTUTEIBHOIO IIOKPOBA, B TOM YHCJIE
C HAPYIIEHUEM JIECOBO30OHOBIECHUA U YCHIXAHUEM JIePEBbEB. [IPOJYKTHI XKU3-
HEEATENPHOCTU TTHUI] MOCTYMAIOT HE TOJBKO B HA3EMHBIE 3KOCHUCTEMHI,
HO U B BOJHBIE, BBI3bIBAS N3MEHEHUS B TUAAPOOHOIIEHO3aX. I/l BOJOEMOB, UC-
MOJIb3YEMBIX KOJTOHUAJIbHBIMU ITULAMU, XaPAKTEPHO MOBBLIIICHHOE COMEP-
JKAHUE OPraHMYECKUX COEJIMHEHUH YIJIEPOJA MU a30Td, a4 TAKKE MaCCOBOE
Pa3BUTHUE BOJHBIX OCCIIO3BOHOYHBIX, KOTOPBIE CAYKAT UCTOYHUKOM IHIIU
JJI ITHL. B IpecHOBOAHBIX BOJOEMAX, PACIOJOKEHHBIX BOJU3NU KOJIOHUU
MITHI, OTMEYEHO TOBBIIIEHHOE BUAOBOE HGOTATCTBO 300MAAHKTOHA, CHUXKE-
HHUE OTHOCHUTEJIBbHON YHUCIEHHOCTH U 6uoMacchl KonosBpaTok (Rotifera)
U YBEJIMYCHUE JJOJIU BECIOHOIUX pakoobpasuuix (Copepoda). Cuenuduuec-
KHE U3MCHCHUS 300IJIAHKTOHA O] ICHCTBUEM BOAOILIABAIOMUX ITUL OTIHU-
4aI0TCA OT MOJU(PUKALUHI IIPU AHTPOIOI€HHOM 3BTPO(PUPOBAHUMN.

KnroueBbpie CIOBA: MTHUIIBI, THE3/[OBBIE KOJIOHUH, CPELOO6PA3YIOIAS es-
TEJIbHOCTb, BU/IbI-CPEJOOOPAZOBATEIHN, IIPOYKTHI JKU3HE/EATCIbHOCTH IITHII.

Amumpuii Braoumuposuu Kynaxoe, rari-
ouoam OGUON02UHECKUX HAYK, 2NABHbLL CHellL -
anucm Cawnxm-ITemepbypacrozo 2ocyoapcm-
6eHM1020 YHUBepCUmMema, Hay4Hblli compyo-
nur Canxm-Ilemepbypeckozo omoenenus Hn-
cmumyma 2eodxonozuu umenu EM.Cepzeeea
PAH. Obnacmos HayuHnolX uxmepecos — npec-
HOBOOHBLLL 300NAAHKIMOH, OUOUHOUKAYUA 800 -
HOLX 00BeKmos, cpedoobpasyou,as 0eamens-
HOCMb HCUBOMMHBLX, OPHUMOPAYHA YPOAHUIU-
poeannblx meppumopuii.

Anexcanop Bumanveéuu Kpwsinog, 00x-
mop 6U0N02UMCCKUX HAYK, 3A68€0VIOUULL Jd-
bopamopuetl 3Kon02UU 600HbLLX 0eCN0360-
HoOuNHbLX Huncmumyma Ouono2uu 6Hymper-
Hux 600 umenu U] Ilananumna PAH. 3anuma-
emca u3yuenuem IKOA02UL MAAbLX PeK, Kd-
wecmea 600bl, 300NAAHKIMOHA 6000XPAHU-
AU, 03ep U MAnbLX peK, cpedoobpasyoueli
0eAmenvHoCmuy 600HbLX U OKOJLOB0OHBLX NO-
360HOUHDBLX HCUBOMMHBLX, UCCIEO08AHUCM TO-
2DANUUHBLY IKOCUCITCM.

HAYYHOU JTUTEPATYPE HAKOIIJIEHO MHOI'O CBEJEHNUN O BIUAHNUU HA OK-

PyXKaoMmyIo cpeay (B TOM YMUC/IE HA €€ PUBUKO-XUMUYECKUNI U OHO-

JIOTUYECKUI PEXUMBI) CAMBIX Pa3HOOOPA3HBIX OPraHMU3MOB. OfiHa-
KO B I1€JIOM TAKHE€ UCCJIEJOBAHUSA TAK U HE 3aHATHU JOLKHOTO MECTA B pi-
JIY 9KOJIOTUYECKUX PA0OT, XOTA HAYaJIU NPOBOJUTHCI CO BPEMEH KJIACCHU-
YECKON paboThl [JapBUHA O POJNU JOKAEBBIX YEPBEU B (DOPMHUPOBAHUU
1ouBHl [1]. Cpeii yYEHBIX, 3ATOKUBITMX OCHOBBI B IOHUMAHHUE CPEJOOO-
pasyouieil AesTeNbHOCTH KUBBIX OPIdHU3MOB, ObUIM U OTEUYCCTBCHHBIC
yuensie. Tak, B.H.Cykaues (1880-1967) mo CTENeHU BO3ACHCTBUS HA OK-
PYXAIOIIYIO CPEY MOAPA3AEIUI BU/IBI COOOIECTBA HA 3AUDUKATOPH (OT
nart. aedificator — CTPOUTEND) U ACCEKTATOPH (OT JaT. ASsectator — mo-
CTOSIHHBIN criyTHUK) [2], 2 B.H.Bexnemumes (1890-1962) onucan yeTsipe

© Kynaxos /I.B., Kpeiios A.B., 2018

IDIPUPOIOA

Nes5

2018




JKoJiorusa

lHe3pa cepoit uanau. ipocnasckas 06.., Hekoysckuit p-H, okpectHocTu noc.bopok, o0.Pagosckuii. 14 mas 2009 .

THIIA NPAMBIX OHOIIEHOTHYECKHX CBs3eil (Tommuec-  (ecosystem engineers) [5—6]. KioueBbie BU/IbI BIH-
Kad, Tpoduueckad, dpabpudeckas u (popudyeckas) 0T HA OPraHU3ALUIO COOOMECTBA TOPA3L0 CUIBHEE,
1 COOTBETCTBYIOMIME UM YETBIPE TUIA KOCBEHHBIX [3].  YE€M MOXKHO OBUIO OB IPEAIONAraTh, NCXOAd U3 UX

B Hamie BpeMs B AHIVIOA3BIYHOM JIUTEPATYPE HAU-  YMCJICHHOCTU (IpUMEp — BIMAHUE GOOPOB, CTPOS-
60JIbIIYIO MOMYJAAPHOCTb NPUOOPENU ABE KOHIEN-  IUX IJIOTUHB U XATKH, POIOIUX HOPBHL U KaHa-
LUU CPEeJOOOPA30BAHNUA — KIIOYEBBIX BUJAOB (key-  JIbl, HA TMAPOJOTMYECKUHN PEXHUM BOLOEMOB). DKO-
stone species) [4] U 3KOCHUCTEMHBIX HMHXKEHEPOB  CUCTEMHbIE WHXXEHEPB U3MEHAIOT, NOAAECPKUBAIOT

IKCKpPEMEHTbI CepOi Lanan Ha NNCTbAX KPanuBbl NOA rHe3fa- MoyBa, NOKPLITaA IKCKPEMEHTaMW Cepoil Lanan noj rHesfamu
MU KonoHuM. flpocnaBckas 06/1., HeKpacoBCKMil p-H, nec Ha KosoHWW. fipocnaBckas 061acTb, HeKOy3CKuit p-H, OKpecTHOCTH
Gepery 03.Yucroe. 19 nioHs 2008 r. noc.bopok, o.Pagosckuin. 25 nioHa 2010 r.
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WX CO3/1AI0T MECTOOOUTAHUS /IS
JPYIrUX BUJIOB, NPSAMO HJIH OIO-
CPEJOBAHHO BIUAA Ha JOCTYI-
HOCTb pECYPCOB. Mexay obeuMu
KOHIIEMMIIUIMUA MHOTO OOIINEro, HO
B IIEPBOM CIY4d€ PACCMATPUBAET-
€ PE3YIbTAT «IKOCUCTEMHOH pa-
60TbI» BUJIOB, 4 BO BTOPOM OOJIb-
1€ BHUMAHUA VJEIAETCSA OLIEHKE
ponau BU/d B COOOIIECTBE, aHA-
JU3UPYIOTCA BBI3BAHHBIE UM H3-
MEHEHHUsA CPEAbl U PEAKINU HA
HUX Jpyrux BuAoB [6]. B pyc-
CKOSA3BIYHOU JIMTEPATYPE IIPOLEC-
Chl MOAM(UKALUU CPEJIbl OOBIYHO
ONMHUCBHIBAIOTCA  OJHUM TEPMHU-
HOM — «Cpefoobpasyoomas Jes-
TENIBHOCTD> [7].

Cpenoobpasyomas JesATelb-
HOCTb IITUIl HAUOOJIEE CYIECTBEH-
HO U 3dAMETHO MNPOSABIAETCA B MECTAX UX MaCCOBBIX
ckomneHum [8]. JApKuil TOMy NnpuMep — KPYIHBbIE
IHE3/0BBIE KOJOHUU TONOPKOB (Lunda cirrbata)
u uyaek (Larus) Ha MOpCKUX npubpexpiax [9]. Cozna-
Bas HOPBI, TDOMMUHKH, «B3JIETHBIC IUIOMAAKI» U T.JI.,
INTUIBI CIIOCOOGCTBYET OOPA30BAHUIO OCOOBIX (hOpM
Mukpopenbeda [10, 11]. UX pacnpejeneHue U 3aHU-
MaeMas IO Ab, KOHEYHO, CUJILHO 3aBUCAT OT BUAO-
BOTO COCTaBd, INUIOTHOCTH HACEJIEHUSA KOJOHHUU
U IPUPOJHBIX OCOOEHHOCTEN MeCTHOCTU. Kpome To-
IO, KPYIHBIE KOJTOHUHU UT'PAIOT BAXKHYIO POJIb B IIOYBO-
006pa30BaAHUY, NPUBHOCA C HNPOJYKTAMH KU3HE/EA-
TEJBHOCTU (B OCHOBHOM I'YaHO) OOJBIIOE KOJIUYECT-
BO OPraHMYECKUX BemecTs [12]. B MecTax CKOMmIeHU A
ITUL, (POPMUPYIOTCA OCOOBIE OPHUTOTEHHBIE TTOYBHI,
B KOTOPBIX KOHILIEHTpanuu ¢ocdopa U a30Ta MOIYyT
MIPEBBIIATH COOTBETCTBYIONINE (PDOHOBBIE TOKA3ATENU
B JBA pa3d, a [IMHKA U Kaausg — B nosropa [13-15].
ITpu BO3AENCTBUU ATMOC(HEPHBIX OCAAKOB IPOUCXO-
JUT BBIETAYNBAHUE U3 TIOMETA JIETKOPACTBOPUMBIX
coeguHeHn (Hochopa, HUTPATOB, CYIb(ATOB U XJIO-
puaoB. bricTpoe paspyleHue cCoaeu MOYEBOU KUCIIO-
THl U OOPA30BAHUE IABEJIECBON KUCIOTH YBEIUUYNBA-
10T aIrPECCUBHOCTb MPOJYKTOB NPEOO6PA30OBAHUA I10-
METa, 4YTO CO3JAET NPEANOCHUIKA i1 (POPMUPOBAHUS
KUCJION cpeasl [9].

[Ttnupn 6a3apbl ABJAAIOTCA LIEHTPAMU PA3HOOO-
pa3ud MOYBEHHBIX OPTAHU3MOB (HOTOXBOCTOK, IIdy-
KOB, MAHITUPHBIX, [AMA30BBIX U KPACHOTEIKOBBIX KJlE-
men) [12] u popMUPOBAHUA CHEHUMUIHON — OPHU-
TO(PUILHOH (OT I'PEY. 0pVIG — NTULA U GLAOG — JPYT)
U OPHUTOXOPHOU (OT IPEU. YWPE® — PACIPOCTpa-
HATBCS) — PACTUTENBHOCTU. B TAKUX MECTAX B PE3YIIb-
TaTe MOCTOAHHOTO MOCTYIUIEHUA ITOMETA IPe06aja-
10T BHUJBI, TPEOOBATEIbHBIE K HACBII[CHHBIM a30TOM
OYBAM (HUTPO(MUIIBI) WIN YCTONYUBLIE K €TI0 U30OBIT-
Ky (COpHBIC, WIH pyAcpaibHble, pacTeHus) [16—20].
[ToBBINIEHUE KOHIIEHTPALUHU 430Ta U (pocdopa B MOY-
BE CIIOCOOCTBYET 60JICE MOIHOMY PA3BUTHIO JJPEBEC-
HOTO TOJAPOCTA U TPABAHUCTON PACTUTENBHOCTH IIO

lpauu. Bonoroackas 061., Yepenosed. 28 mapta 2005.

CPaBHEHMUIO C MPUIETAONUMU TEPPUTOPUAMHU, HE 34-
CeJIEHHBIMU nTunamu (21, 22]. OJHAKO CIEACTBUEM
OYpHOro pocTa HEOOABIIOIO YUCIA BUJOB PACTEHUH,
BBI3BAHHOTO M30BITKOM IUTATEIBHBIX BEMIECTB, CTa-
HOBUTCS YPE3MEPHOE HAKOIJIEHUE OTMEPIIUX PACTHU-
TEJIBHBIX OCTATKOB, B PE3YILTATE Yero (hOpMUPYETCH
MomHag (go 20 ¢M) IDOJCTUIIKA, IPENATCTBYIOMIASA
MPOPACTAHUIO CEMSAH M HOPMAJIBHOMY BO30OHOBIIE-
HHUIO PACTEHMI, B TOM YHCJIE APEBECHBIX [23, 24].
[IpuMEpPOM TOMY MOTYT CIYXUTb KOJOHUAJIBHBIE 110-
CeJIEHUsA CEPBIX Llanenb (Ardea cinerea), KOTOPbIE YI-
HETAIOT PACTUTEIBHBII TIOKPOB U CIIOCOOCTBYIOT pa3-
BUTHUIO PYJEPAIBHBIX U HUTPO(PUABHBIX BUAOB. [1n-
TEJILHOE I'HE3JOBAHUE 3TUX NTUI] HA OTHUX U TEX XKE
TEPPUTOPUAX NPUBOAUT K JETPASALUN PACTUTEND-
HOT'O IOKPOBA U YCHIXAHUIO JIEPEBBEB B LIEHTPE KOJIO-
HUU (23, 25]. B MaCCOBBIX moOCeNeHudax rpauen (Cor-
vus frugilegus) O/ 1€PEBLIMU IOMUMO ITIOMETA CKAIl-
JIUBAIOTCSA OOGJIOMUBIIMECA BETKU U YIABIIUE HA 3EM-
JIIO THE3/d, B PE3YIBTATE YETO MOABIAIOTCA YUACTKU,
MOJHOCTBIO JTUIMEHHbBIE PACTUTEIBHOCTH [26, 27].
3HAYUTEIbHBIN BKJIAJ B U3YUYCHUE COCTABA IIOMETA
ntul BHecsna B.HTankuHa, KOTOpasg YCTAHOBWIA, YTO
BOJIOPACTBOpUMaAs (PpaKLug cocTasideT 17% or Beca
CyXUX 3KCKPEMEHTOB, IphdeM 83% NPUXOJUTCH HA
OPraHUYECKHE BEMECTBA (B OCHOBHOM 430TOCOMEPKA-
mue) u 17% — Ha MuHEpanbHbBIE COMU (PocdarTh,
CyAb(aTpl, IPOU3BOAHBIE AMMOHUA U Ap.) [28]. Bojb-
myoo 9acth (65%) BOJOPACTBOPUMBIX OPraHUYECKUX
COEAUHEHUI COCTABIAIOT HU3KOMOJIEKYJIIPHBIE U CIIO-
CcoOHBIE K cOPOIMU. [J06ABUM, UYTO CO/ICPKANIUECT BO
(ppakuuu opranuyeckue (Hocdarsl O6BICTPO (B CPEA-
HEM 34 HEJIENIO) MUHEPATU3UPYIOTCS, B PE3YIBTATE de-
IO B IOYBE OOPA3YIOTCS 3aMachl IMOTEHIIUAIBHO JIO-
CTYIHBIX I PACTEHUI MUHEPAIBHBIX (POPM.

ITTUIBl — BAXXHBIE ATEHTHI IEPEHOCA OPraHUYEC-
KOTO BEIECTBA MEX/JY HA3€MHBIMU U BOJHBIMU KO-
cucreMamu. OJJHUM U3 UCTOYHUKOB ITOTIOJHEHUSA BO-
JOEMOB OMOTEHHBIMHM BEIECTBAMHU U CBA3YIONUM
3BCHOM MEX/Y Ha3€MHBIMU U BOJHBIMHU OMOIICHO32-
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MU MOTYT CIYXHUTb 4aiiku [29]. Tak, KosoHus cepeod-
puCTHIX Yaek (Larus argentatus), THE3NAIUXCA B 3a-
nuBe Cupam (A30BCKOE MOPE), KOTOPAs COCTOUT U3
15 TBIC. OCOGET, IPOU3BOJUT OOJIEE 32 T IKCKPEMEH-
TOB B HeZes10. [ITUIbI, TUTAIONMECS B HA3EMHBIX OHO-
TOIAX, CIIOCOOHBI COOPATH OKOJIO 7 T OPTAHUYECKOTO
BemecTBa ¢ mromaau 230 km? 60JbIIasg 4aCTh 3TOTO

lHe3pa Yaek. PsasaHckas 06s., Cnacckuii p-H, 6onoTo MeipoHoToBO. 18 Mas 2010 r.

BEIIECTBA MOCTYNAET B BOJOEM B BHJAE NPOAYKTOB
KUZHEACATETBHOCTH.

Jpyroe MCCleJOBAHUE BBIABUIO Y4ACTHUE IITHUIL
B TPAHCIOPTE GMOTCHHBIX BEIIECTB U3 BO/HBIX 9KOCU-
CTeM B Ha3eMHBIC. IMOHCKHE YY€HbIE TPOAHAIU3UPO-
BAJMU OT/IAJIEHHBIC TOCIEJCTBUS T'HE3A0BAHUI OONb-
moro 6aknana (Phalacrocorax carbo) u €ro y4acrue
B Kpyrosopore asora [30]. Dtu
IITUIBl MUTAIOTCA PBIOON B Ipec-
HBIX BOJJOEMAX, A THE3/]a CTPOAT HA
JIEPEBBAX B JI€Cy. B MecTax ruessio-
BAHUS JIEPEBbS THOHYT, 4 HA TEp-
puTOpUSIX OBIBIINX IOCEJICHUH
6AKIAHOB JIOJTO€ BPEMA COXPAHS-
€TCA TOBBINIEHHOE COJIEPKAHUE
430Ta B IIO/ICTUJIKE, TIOYBE U pacTe-
HUAX. [I0J06HBIE KAPTHUHBI HAGJIO-
JIAI0TCSI BO MHOTHMX MECTAX I10Oe-
pPEXUI PA3HBIX MOPEW.

DKCKPEMEHTHI INITULL, IOCTyIA-
IOIIKE B BOAY, B PAJIC CIy4A€B BIHI-
I0T H4 JIMHAMUKY OHUOICHHBIX Be-
MECTB CTONb 3HAYUTEABHO, YTO
HEKOTOPBIE 3apPYOEXKHBIE KOJUIETU
CTalIu HCHOJb30BATh CIELHUATb-
HBIII TEPMUH — <«I'YaHOTPO(UKA-
s> (guanotrophication) [31-36].
Ha Ham B3I/, BBEACHHUE TAKOTO
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KonoHus anoHckux 6aknanos. Octpos LnkoTaH, mbic Kpaii CBeTa. 15 aBrycta 2011 r.

TEPMHUHA OIPABAdHHO, TAK KAK H4d COBPEMEHHOM
YPOBHE 3HAHUII IEIEHUE IBTPOPUPOBAHUA HA AHTPO-
IIOTEHHOE M ECTECTBEHHOE fABHO HELOCTATOYHO.
[To kpaiHeN Mepe HEOOXOAUMO BBIJICIUTD B OTJE/Ib-
HYIO KaTErOPHIO MPOIECChl U3MEHEHUSA CPEMBI, BbI-
3BAHHBIEC JKUBOTHBIMM, — 300TEHHOE 3BTPO(PUPOBA-
HHe [37], KOTOPOE, BO3MOXKHO, CIEAYET APOOUTH Ha
OTZAENbHBIE TUIBL B CJIy4a€ CHENU(PUIECKUX MOJUDU-
Kalui OMOLIEHO30B IOJ BIUAHUEM OINPENEIEHHBIX
BUJIOB WJIM UX I'PYIIIL

BiusgHue nTUIl HA U3MEHEHHE XUMUUYECKOTO CO-
CTaBa BOJIbl, 1IO-BUJUMOMY, 60JI€€ 3HAUUTEIbHO, YEM
VAAETCS MOKA3aTh aHAIU3aMu. HecMoTps HA OueBU]-
HOE TOCTYIIEHHE TNPOAYKTOB KU3HEAEATETbHOCTU
ITHUL, TPYAHO 3a(DUKCUPOBATDH MOBBIMIEHUE COMIEPKA-
HUs OWOrEHHBIX BEIIECTB B BojJe. Hampumep,
IpU 3KCIEPUMEHTATbHOM H3YYEHHUM BIMUSIHUA IKC-
KPEMEHTOB KAHAJACKUX KA3aPOK (Branta canadensis)
HE yJAJI0Ch BBIABUTbH 3HAYMMBIX U3MEHEHUU COjEp-
JKaHMUA 00mero a3ora u gpocdopa B Boje [38]. B mpu-
POJHBIX BOJJOEMAX OMOT€HHBIE BEMECTBA OBICTPO IO-
CTYMAIOT B KPYrOBOPOT WU OCAKAATCA [39-41].
O/IHAKO IPU BBICOKOM MJIOTHOCTH NTHIl UX IKCKpeE-
MEHTBl HE MOIYT HE BJIMATb H4 COOOIMIECTBA KUBOT-
HBIX M PACTEHUH, HE OTPAXKATHCSI HA KAYECTBE BOJBL
Tak, npu uncnennoctu nrun 10.7 TeIC. 0COO€EH
(6.5 THIC. — KAHAJICKUX Ka3aPOK H 4.2 THIC. — KPSIKB)
B 03.Yunreprpun (mr. Heio-Mopk, CIITA) miomaabo

15 ra Ha6I10JATOCh CHUKEHUE KAYECTBA BOJBI, PETUC-
TPUPYEMOE TIO COJEPKAHUIO (POChOpa, a30T4, O OII-
pEENEHNIO CIEKTPATBHON NMPO3PAYHOCTH ¥ KOHIIEH-
Tpanuu xaopodunna a [42].

bonpmas 3acnyra B U3yYEHUH BIUSAHUI MOPCKUX
ITULL HA XUMHUYECKUI U OUOJOTUUECKUI PEXKUM IIPU-
OPEKHBIX YUACTKOB B paliOHAX NTUYbUX 6a32pOB Boc-
TOYHOTO MypMmaHa (nmobepexbe bBapeHnesa Mops)
npuHaaiexkut AHTonoBkuuy ¢ xomieramu [43-406].
OHHU OKA32JIH, UTO 32 CYET BBICOKOH MHTEHCUBHOCTH
BHECEHUS MOPCKUMHU PBHIOOAJHBIMU NTUIAMU MpPO-
JYKTOB XKU3HEIEATENLHOCTH B IPUJIETAIONYIO K KOJIO-
HHUU aKBATOPUIO MOBBIMAETCA COAEPKAHUE OUOTEHOB
B NPUOPEXKHBIX BOJAAX. B pe3ynbpTaTe 3TOrO YBEIUYU-
BA€TCA MPOAYKTUBHOCTD JUATOMOBBIX M IEPUJUHUE-
BBIX BOJIOPOCJIEH, MEIKUX XI'YTUKOBBIX U JPYIUX
I'PYII, COCTABIAIOMUX OCHOBY MUTAHUA 300IJIaHKTO-
Ha. BOMM3KM KOJOHUHM OTMEYAIOTCA aHOMAJIBHO BBICO-
KHE TOK43aTeNn OMOMACCHl HEKOTOPBIX BHUJOB 300-
6€HTOCA U PHIO.

MBI M3YYHIN BIUAHUE NIPOAYKTOB KU3HENAEATEb-
HOCTH IITUI] Ha IPECHOBO/IHBII 300IIJIAHKTOH B BOJIO-
€MaxX pa3Horo rpoduueckoro tuna (03.Cesan B Ap-
MeHUH, PBIOMHCKOE BOAOXpaHMIUIIE U 03.Yucroe
B SIpocmasckoit 061.) [39, 47-50]. BeiacHMIOCH, 4TO
B MECTAX MACCOBOI'O I'HE3JAOBAHUA ITHUI] TOBBIIIEHO
BUJIOBOE OOTATCTBO 300IUIAHKTOHA, CHUKEHA OTHO-
CUTENbHASA YUCJIEHHOCTh M OMOMAacCa KOJOBPATOK
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(Rotifera) n yBeanyena o BECJIOHOIMX PAKOOOPa3-
noix (Copepoda). Haubosee ApKO M3MEHEHUA 300-
IJIAHKTOHA NPOSABUINCH HA YYACTKAX BOJOEMOB, 3a-
PaCTAaOMMUX BRICIIEN BOJHOU PACTUTENBHOCTDIO, 4 HA
OTKPBITBIX Y4ACTKAX YMCAEHHOCTb U GMOMACCA 300-
IJTAHKTOHA HE OTINYAIACh OT (POHOBBIX BEJIMYUH U3-
32 BOJIHOBOI'O IlepeMennBaHusa. OTMEYaInuCh CIeIn-
(prueckne M3MEHEHHUS 300IUIAHKTOHA O] AEHCTBU-
€M BOJOIUIABAIONUX ITUL], OTIUYAIOMUECA OT U3ME-
HEHUH IIPU AHTPOMOTEHHOM 3BTpOopUpoBaHuu. Hau-
60J1€€ BEPOIATHBIE IPUYMUHBI CHEIU(UUECKON pEAK-
UM 300IIJIAHKTOHA HA IPOAYKTHI JKU3HEAEATENBHOC-
TH MITUI] — OTPAHUYEHUE BPEMEHU BO3JICUCTBUS CPO-
KaMU I'HE3/JOBAHUS U U3BMEHEHUE COOTHOUIEHUSA 430-
Ta ¥ (pocopa B BOJIE UMEHHO B 3TOT NEPUOJ.

Pan BaKHBIX pabOT MOCBAMIEH U3YYEHUIO TPODHU-
YECKUX YCJIOBUH BOJOEMOB, ONPEAENAIONMUX IIYTU
MUTPAIUA NITHUL], MECTA UX T'HE3LOBAHUA WIU 3UMO-
BOK. B 4acTHOCTH, BBIACHUIOCH, YTO CPEJU €CTECT-
BEHHBIX BOJJOEMOB Ha CEBEPO-3aMa/i€ APKTUYECKOI
30HBI KaHa/1bl BOJJONIABAIOMIME ITUIILI BHIOUPAIOT TE,
KOTOPBIE OTJINYAIOTCA U300UNUEM OECIIO3BOHOUYHBIX
JKMBOTHBIX. Hampumep, BBIBOJKU MaJON MOPCKOH
uepHeTH (Aythya affinis) IPEAIOYUTAIOT BOJOEMBI CO
3HAYUTEIBHO OOJIEE BBICOKON yJEJIbHOU MACCOU aM-
unop, cayxamux um numen [51]. Kpome Toro,
B 3THUX BOJOEMAX OTMEYEHO BLICOKOE COJEPKAHHUE
OPraHUYECKUX COEUHEHUN YIIIEPOAA U 430T4d. B Ha-
TPUEBBIX 03€paX BEHIPUM YMCIEHHOCTh U 6GUOMACCa
BOJHBIX PAKOOOPA3HBIX BBIIIE B TEX BOJOEMAX, HA KO-
TOPBIX OCTAHABJIUBAIOTCS MEPETIETHBIEC BOJOIIABAIO-
MUE NTUIBI, NUTAONUECT 3TUMU OGECIO3BOHOYHBI-
MU. [TUK YUCIIEHHOCTHU BECIOHOTIUX PAYKOB Arctodia-

Jiuteparypa / References

ptomus spinosus ObUI OTMEYEH B Mae, IIOCJIE MUT'Pa-
LIMOHHOI'O C€30Hd OCHOBHOM 4aCTH NITHIL [52].

Ha 3a60JI04EHHBIX TEPPUTOPHUAX B ITATE M3H
(CIHIA) B 3aTOIUIEHHBIX O0OOPAMM 3€MIAX BBICOKOE
cojiepKaHue OGUOTEHHBIX BEMIECTB CIOCOOCTBOBANO
Pa3BUTHIO 3apPOCIEN MAKPOMPUTOB U GOABIION OUO-
MACCBl KPYIIHBIX BOJIHBIX OCCIO3BOHOYHBIX, CIYXKa-
MUX KOPMOM JJI BBIBOJKOB YTOK, YUCJIEHHOCTD KO-
TOPBIX 3/J€Ch OBLIA CAMOU BBICOKOI (88.3% OT BCEX
BBIBOJIKOB) [53].

B nocnegnue geCcATUNIETH 3HAYUTEIBLHO BO3POC-
JIO KOJIMYECTBO T'ycel, rue3asmuxcs Ha lnunbdepre-
HE [54, 55], 4TO CBA3BIBAIOT C YBEAUYECHHUEM JJOCTYII-
HOCTHU IHUIIEBLIX PECYPCOB U MOTEIUIEHUEM KJIUMATA.
MaccoBo€ THE3IOBAHUE ITUX INTHUI] YKE IPUBEIO
K OOOTaImeHNI0 MUTATEABHBIMU BEIMECTBAMHU (BO3-
pocau KoHLeHTpauun gochopa u a30Ta) TYHAPO-
BBIX OJIUTOTPOMHBIX BOJOEMOB apxumnenara [56]. OT-
JJAJIEHHBIE MOCJIECTBUSA UX 3BTPO(PUPOBAHUS MOKA
HESICHBI, O/]HAKO BA’)KHO IMOMHHUTb O XPYNKOCTH apK-
TUYECKUX NPECHOBOAHBIX 3KOCUCTEM.

B 3akmioueHue mpuBeleM CJIOBA M3BECTHOTO Op-
nutosora b.K.IIrermana (1889-1975), KoTtophii
€lIE€ HA 3apE MUCCIEJOBAHUHN BOJOXPAHWUINII MUCAI:
«MIsyuyeHue... 3aBUCUMOCTEN M U3MEHYMUBOCTEH B Ha-
CEJIEHHOCTHU PA3JUYHBIX BOJOEMOB JOJIKHO IPHUBEC-
THU K YCTAHOBJIEHUIO 3aKOHOMEPHOCTEMN, ONPENENIIO-
KX POJIb ITUIL B OUOIIEHO34X 3TUX BOJJOEMOB. YCTa-
HOBUB JAHHBIE 3aKOHOMEPHOCTHU, MOXKHO C M3BECT-
HOHN JOJIEX BEPOATHOCTU OIPEAEAUTDH IO IMTUILAM
OCOOEHHOCTH Te€X GMOLIEHO30B, K KOTOPBIM OHU OT-
HOCSTCS, U TAKUM OO6PA30M BKJIIOYHUTD IITHUIL B IPYIIIY
WH/UKATOPOB THUIIOJOTUH BOLOEMOB> [57].m
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Environmental Role of Birds

D.V.Kulakov'? A.V.Krylov®

'Saint Petersburg Division of Sergeev Institute of Environmental Geoscience, RAS (Saint Petersburg, Russia)
“Saint Petersburg State University (Saint Petersburg, Russia)

‘Papanin Institute for Biology of Inland Waters, RAS (Borok, Yaroslavskaya oblast, Russia)

The life activity of large nesting colonies of birds contributes to the formation of various forms of microrelief, the
formation of specific ornithogenic soils, and specific ornithophilous vegetation. In addition the activity of colonial
birds can lead to oppression of vegetation, violation of reforestation, and drying up of trees. Colonially nesting birds
were also able to act as important agents for transferring organic matter from terrestrial ecosystems to aquatic
ecosystems, and causing changes in the hydrobiocenosis. Water reservoirs actively used by birds are usually charac-
terized by high content of organic compounds of carbon and nitrogen, and also by high development of aquatic
invertebrates which attract birds as a source of food. An increase in the species variety of zooplankton, a decrease of
the relative abundance and biomass of Rotifera, and an increase in the proportion of Copepoda are observed in the
freshwater reservoirs in vicinity of breeding colonies of birds. Specific changes in zooplankton caused by swimming
birds differ from the changes of anthropogenic eutrophication.

Keywords: birds, breeding colony, environment-forming activity, edificator species, vital activity products of birds.
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IBOAIOUUOHHAaa ucmopus

kumoobpa3HbiX:
Mmopckoe nymeuwecmBue

npogoAskUMEeAbHOCMbIO
55 MUAAUOHOB A€M

axkagemuk A.B.JlomaTtun

Ilaneonmonozuueckuilt uncmumym umenu AA.bopucaxa PAH (Mockea, Poccus)

Barojapsi maJeoHTOJOTHYCCKUM U MOJICKY/ISIPHO-I'CHETHYCCKUM OTKPBITHSM IIOCICHETO BPEMEHU KUTOOOPA3HBIC
CTA/MM OJJHOIM M3 HEMHOTHUX T'PYIIT MJICKOIHUTAOMHUX C XOPOIIO PEKOHCTPYHUPOBAHHON 3BOTIOIMOHHON HCTOPUECH,
B KOTOPOM YETKO (PUKCHPYIOTCS NEPEXOABI OT HA3EMHBIX (DOPM K HOJIYBOJHBIM, OT MOJIYBOJHBIX K IPUOPEKHO-MOP-

CKHM U OT IPUOPEKHO-MOPCKUX K OKCAHUYECKHUM.

KiaroueBsIe CI0Ba: KUTOOOGPA3HBIE, IPOUCXOK/[CHHUE, IBOMIOIUS, aJAIITAIHH.

OKOpUB 375 MJIH JIET HA3a/[

Cylly, MO3BOHOYHBIE HEOJ-

HOKPATHO  BO3BPAIaJIHUCh
B MOPE, OCBAMBAA HEUCYEPIIAEMBIE
3aM4CHl PBIOBI M JPYIUX MOPCKUX
OpraHu3zMoB. HekoTopble U3 HUX,
HANIpUMEDP MOPCKUE YEpENaxu
1 JTACTOHOTHUE, COXPAHUIU CBA3b
C CYIIEW, JPYIUE K€ IMOJHOCTBIO
[IEPENUIN K BOJJHOMY O0pa3y KU3-
HU. XOPOIIO U3BECTHBI ME3030¥1-
CKHE MOPCKHUE fEPHl — IIJIE3UO-
34BPBI, IIMO3aBPBl U MO3434BPHL.
Camble OOMBIINE U3 HUX JOCTUTA-
au noutu 20 M B guny. ITo-Bugn-
MOMY, OHM OXOTMJIUCh Hd CBOUX 00JI€€ MEIKUX CO-
6paTbeB. XUIMHUKAMU ObUIN U ME3030MCKUE MOPCKHUE
KPOKOJUJIBl — UCKYCHBIE IIJIOBIBI, UMEBIINE TIABHU-
k. HO caMBIMU YCIIENTHBIMU TOABOJHBIMU OXOTHHUKA-
MU CTAJIM UXTHUO3ABPBl U KUTOOOPA3HBIE, KOTOPHIE
HE3ABUCHUMO JIPYT OT JPYyrd B COBEPIIEHCTBE IIPHUCIIO-
COOMINCH K OOUTAHUIO B OTKPBITBIX MOPCKUX BOJAX,
YIOJOOUBIINACH PBIOAM (POPMOM Te€nd U HAYYUBIIUCH
Pa3MHOXKATbCA 0€3 BBIXO/A HA CYILY.

[Tepexo/ K JKU3HU B BOJIE CONPOBOXKIANCA CXOJ-
HBIMU NPEOOPA3ZOBAHUAMU B CTPOEHUM Tend. Ero
(opma cranosunacey 1Mb60 ob6TEKAEMOM, 1MOO 3Mee-
BU/IHOY, YIUIOIEHHOU ¢ 60KOB. EC/IM OCHOBHBIM Op-
IaHOM JIBHKEHUS CTAHOBUWJICS XBOCT, OH NPpUOOpeETal
BU/l TONACTH, 4 33/JHUE KOHEUHOCTU CUJIBHO YMEHb-
MAJIUCh UK UCcUe3ann. [lepejHue KOHEYHOCTH Ipe-
BPAIAJNCH B JTACTHI WX MJIABHUKH, CYKAIHUE BECIA-

© JlonatuH A.B., 2018

Anexceii Baraoumuposuu Jlonamun, arxa-
oemurx PAH, ooxmop Ouonozuueckux Hayx,
oupexmop IlaneornmonozuueckKo20 UHCMU-
myma umenu A.A.bopucaxa PAH, npogeccop
Kagpeopsv. NareoHmono2ul 2e0102UHECK020
parxyremema MoCKOBCK0O20 20CY0apCcmeer -
1020 ynueepcumema umeru M.B.JIomornoco-
6a. O0aacmo HAYUHLLX UHMEPEco6 — MOPPO-
202U, PUNO2ZEHUSA U IBONIOUUL N0360HOUHBLX
AHCUBOMHBLX, OuOCMmPpamuzpadus, nanreobuo-
2eozpagus, naieodKoN02usi.

MU, PYIAMHU INTyOUHBI, CPEJCTBAMHU MTOBOPOTA U TOP-
MOXKeHUA. 3YOHBIC PAJBl COCTABIAIN JBOMHOIN OCT-
PBIiT YACTOKOJI, CHOCOOHBIH YIEPKUBATh U PA3AUPATD
CKOJIB3KYIO JOOBIUY...

[Tocne BBIMUPAHUA I'MI'AHTCKUX BOJAHBIX PEIITUINI
M€30304 HUIIA MOPCKUX CYIEPXUIIHUKOB JOJITO OCTA-
B4JACh CBOOOJHON M JHIIb YACTUYHO OCBAUBAIACDH
OONBIIMMU AKYJAMU, KDOKOJAWIAMU U MOPCKUMU 3MeE-
aMU. HO OKOJIO 55 MIIH JIET Ha3aJ [OABUIACH I'PYyIIIA
MJIEKOIUTAIOUX, CO BDEMEHEM JOCTUITIAA IOCIIOACT-
B4 B MOPSX KalHO30MCKOU 3Pbl, — KUTOOOPA3HBIE...

PoacTtBeHHbIe y3bl

Kutoo6pasHble — NIOTOMKH Ha3EMHBIX MJIEKOIIUTAIO-
MUX, 1 HACJEAUE UX CYXOMYTHOTO MPOIIIOTO MPOSIB-
JSIETCA B IBIXAHUHM ATMOC(HEPHBIM BO3YXOM, HAJIN-
YUW IUIAI[EHTHI, BCKAPMJIUBAHUU JIETEHBINIEH MOJIO-

IDIPUPOITJA » Ne5 « 2018



NMAJIEOHTOJIOrUS

KOM, 4 TAKXKE B JETAIAX CTPOCHUS
ckesera. B ornuyue oT puib, y KO-
TOPBIX NIPHU MJIABAHUHU MO3BOHOY-
HHUK HM3ru0a€TCAd B TOPU3OHTAJb-

naneoueH

65 60
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| onvroueH
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MESONYCHIA

HOM IIOCKOCTH, y KHTOOOPA3HBIX
OH JBUTAETCA B IUIOCKOCTH BEP-
TUKAJIbHONU. COBPEMEHHBIE KUTHI
U feab(UHBL HE MOTYT XKUTb HA CY-
1€ U BBIIJIAAAT OYE€Hb HEOOBIYHO
110 CPABHEHUIO C HA3€MHBIMU MJIE-
KONIMTAIOIUMHU. Borpoc o ToM,

KaKUM 00pa3oM Ha3€MHBIE 3BEPU
NPEBPATUINCH B MOPCKHUX 9Yy/O-
BUIII, JOITOE BPEMA OCTABAJICA 6€3
OTBETA, TAK KAK B MAJIEOHTOJIO-
TUYECKOU JIETOTUCH OTCYTCTBOBA-
JI1 COOTBETCTBYIOMIME CBA3YIONIHE
3BCHbS. B HacTOdAIEE BpEMA Kap-
TUHA B 3HAYUTEIBHON Mepe Mpo-
SACHUJIACK.

[IpeakaMu KUTOOOPA3HBEIX /10
2000-xX ro/10B CUUTANUCH ME3OHU-
XHUH, POACTBEHHBIE MAPHOKOIIBIT-
HBIM BBIMEPIIHE XUIIHUKH, 06JIU-
KOM OT/IaJIECHHO HAIOMUHABIINE
MA4CCHUBHBIX CO0GaK C KONBITIIAMU
BMECTO KOITE€H. ME3OHUXUU ObLIN
BEJIMYMHOM OT JIACKH JJO MEJBECJIA,
Cpely HUX M3BECTHBI U IIOJIYBOJ-
Hbl€ pPBIOOSAHBIE (DOPMBI, TAKUE
KaK ramnanonekrsl (Hapalodectes).
O/HaKO H6OJBIIUHCTBO ME30OHUXUIT
OBLIM HA3EMHBIMM  XUIIHUKAMU
" najganpmukamu. CTpoenue uepe-
a U 3y60B 3TUX JPEBHUX MJIEKO-
nuTarmux (OHU KU 63—33 MITH
JIET HAa33]]) J0JAroe BPEMs [aBaJO OCHOBAHHE IOJA-
raTh, YTO KUTOOOPA3HBIE IPOU3OUUIA HEMOCPEACT-
BEHHO OT ME30HUXUM.

C 31Ol runmoTe30M BCTYNMUJIM B IIPOTHUBOPEYUE
MOJIEKYJIAPHO-TEHETUYECKUE JIAHHBIE, MOKA3BIBAIO-
IME, 9YTO KUTOOOPA3HBIE JJOJUKHBI PACCMATPUBATHCA
B IIpeJieaaX IPYHNbl NAPHOKOMIBITHBIX B Ka4€CTBE
OMMKAUINUX POACTBEHHUKOB 6ereMoToB. Ha 3TOM
OCHOBAHUM NMAPHOKOIBITHBIE U KUTOOOPA3HBIE UHO-
r71a OOBEJUHAIOTCA B TPYIIY «KUTOMAPHOKOIIBITHBIX>
(Cetartiodactyla) [1].

OTKpPBITUE ITOJHOI'O CKEJIETA HA3EMHOI'O KUTOOO-
pasHoro nakuunera (Pakicetus attocki) mojaepxano
MOJIEKYJIAPHO-TEHETUYECKUE JIAHHBIE, [TOKA34B, UTO
KHUTOOOPA3HBIE OTAEIWIUCH OT JPEBHUX MAPHOKO-
INBITHBIX YK€ MOCJIE TOTO, KAK T€ PA30IUIMCh C ME3O0-
HUXUSAMHU [2]. UHBIMU CIIOBAMU, IPEAKAMU KUTOB ObI-
JIn HpI/IMI/ITI/IBHbIC HapHOKOHbITHbI@, COXpHHI/IBH.II/IC
NPU3HAKN UX OOIETO C ME3OHUXUAMH POUCXOXK/C-
HUS (HAIpUMEDP, B CTPOEHUHU 3YOOB), KOTOPBIE CO-
BPEMEHHBIE MAPHOKOMNBITHLIE JABHO YTPATUIN. DTO
OBLIN BCEAJHBIE U IIIOTOSALHBIE KUBOTHBIE. [TapHOKO-
IIBITHBIE TIO3KE MEPENIN K MUTAHUIO PACTUTEIbHBIM
KOPMOM, HO HEKOTOPBIC U3 HUX (HAIIPUMEDP, CBUHbN)
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Cxema 3BontoLum KVITOO6pa3HbIX.

Cxema A.B.JlonatuHa, pucyHku xusoTHbix K.K.TapaceHko

U HbIHE B 3HAUYUTEIBHOM OObEME IOTPEOIAIOT XKU-
BOTHYIO ITUIy. KUTBI — BOAHBIE TEILZIOKPOBHBIE, HYXK-
JAI0MUeECs B BBICOKOKAJIOPUUHON IHUILE, IIO3TOMY
OHHU COXPAHWIM U PA3BUIM KUBOTHOSAIHBIN XaPaK-
TE€P NUTAHUA CBOUX IIPESKOB.

B nonp3y 3TO¥M I'HIIOTE3Bl MOXKET CBULETEIbCTBO-
BAaTh CTPOCHUE CKesneTa uHpoxuyca (Indobyus), Ko-
TOpBEIY 6bUT HaleH B Kammupe (MHAUA) B OTIOXKE-
HUAX BO3PACTOM OKOJIO 48 MIH €T [3]. DTO KUBOT-
HOE€ OTHOCHUTCSA K OTPAAY HAPHOKOIBITHBIX, K BBIMED-
HIEMY CEMENUCTBY Paoaminj. TelO0CI0KEHUEM U BEIN-
YMHON OHO HAIIOMUHAJIO BOBCE HE KUTOB, 4 COBpE-
MEHHBIX OJIEHBKOB CEMEUCTBA TPAIYIHUJ, KUBYIIUX
B 3anaguout Appuke u IOro-BocTouHolt A3uu B ryc-
TBIX JIECAX, KYCTADHUKOBLIX U MAHI'PDOBBIX 3d4POCIAIX,
YMEIOMMUX XOPOLO IUIaBATh U HHIPATH. HO 110 cTpoe-
HUIO CJIYXOBOU 06J1aCTH Yepena (3TO OUEHb BAXKHBIN
HpI/IBHHK JJIs1 BBIACHCHUWA pOILCTBa CpC/II/I MJIEKOIIUTA-
IOIUX) UHIOXUYC CONMKAETCS JIMIb C OAHUMU JPEB-
HEUIIUMU KUTAMU CEMEHUCTBA NakuueTuy. Mugoxuyc
JKWJI Hd HECKOJIBKO MUJUIMOHOB JIET IIO3XKE IAKUIe-
TUJL U HE MOXET OBITh UX NPEAKOM — HO OH BIIOJHE
MOJKET OBITh IOTOMKOM OJIHOU U3 JIMHUH, POJICTBCH-
HOW IIPEJKAM JUHACTUU MOPCKUX BEJIUKAHOB.
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OcHoBaTenu gUHaCTUU

JpeBHUE KUTOOOPA3HBIE IBOITIOIIMOHUPOBAIN OBICT-
PO, U MEPEXO]] OT MOJYHA3EMHBIX (POPM K IOCTOSIH-
HOBO/IHBIM 3aHsJI NPUOIUZUTENBHO 8 MJH JeT. [Ipu-
MUTHUBHBIX J0II€HOBBIX KUTOOOPA3HBIX, HA3bIBAEMBIX
apxeouneTaMu (APEBHUMHU KUTAMH), Pa3JeaAoT HA
IATb CEMENCTB — 3TO MAKUILIETH/BI, AMOYIOLETUIHL,
PEMUHITOHOIETU/IbI, TPOTOIETU/IBI U 6A3UI03ABPU-
Abl. B 2001 1. cTany u3BECTHBL IEPBBIE AHATOMUYECKHU
[IOJIHBIE CKEJIETHI 4PXEOIETOB, I0O3BOJNUBIINE B JI€TA-
JIAX BBIICHUTB IIPOLIECC IIEPEXOAA KUTOOOPA3HBIX
K JKU3HU B Mope [2].

[TakuIeTUABl KUIX B PAHHEM 30lieHE (OKOJIO
52 MJIH JIET Ha3a/1) HAa CEBEPHOM nob6epexKbE CYyOTPO-
MIUYECKOI'0 BHYTPUKOHTUHEHTAAbHOrO Mops TeTuc,
B T€ BPEMEHA IlepeceKaBuero EBpa3uio B MIMPOTHOM
HAIIPABJICHUU. DTO OBLIM OOJBIIETOJOBbIC U JJIUH-
HOMOP/IbI€ 3BEPU C KOMBITIIAMHU HA MAJNbI[AX U JJINH-
HBIMHA XBOCTAaMH, Nakuuer u Hananer (Nalacetus
ratimitus) pasMepamMu COOTBETCTBOBAIU BOJIKY, A UX-
tuonect (Ichthyolestes pinfoldi) — nucune. Cyas mo
CTPOCHHUIO CKEJIETA, MAKUIIETU/IBI XOPOIIO IJIABAJH,
HCII0JIb3YSl BOJIHOOOPA3HbBIC ABMXKECHUA TEIA U I'Peo-
KM KOHEYHOCTAMHU. IT0 CTPOEHUIO CIIYXOBOM 06J1aCTH
yepena OHU COMMKAIOTCA ¢ KuTaMu. OIHAKO YU Na-
KULETH/] OBUIH IPUCIOCOOIEHBI K BOCIPUATUIO 3BY-
KOB B BO3AYIIHOH, 4 HE B BOAHOU cpejne. Crnenosa-
TEJIbHO, 3TH )KMBOTHBIE KUY HA CYIIE, JOOBIBAS [IU-
11y B MEJTKOBO/IHBIX IIPECHBIX BOJOEMAX U TOOIU30C-
TH OT HUX, TOJOOHO COBPEMEHHBIM Tanupam. Ckene-
Thl MAKUIIETHUJ, ObUIN Ha¥eHbl B [TakucTane u Cese-
po-3anagnon UMM, B PEYHBIX OTIOXEHUAX. Buan-
MO, UMEHHO 3TU MECTA OBUIN LIEHTPOM HPOUCXOK/E-
HUSI KUTOOOPA3HBIX.

JaHHBIE 10 3BOJIIOLUU CUCTEMBI IIOJYKPYKHBIX Ka-
H4JI0B BHYTPEHHETO yX4, YYACTBYIOMUX B PEryIAUN
P4BHOBECUS U IOJIOKEHUS TEIA B IPOCTPAHCTBE U OT-
BETCTBCHHBIX 34 KOHTPOJb JIOKO-
MOILIMHU, CBUJIETEIbCTBYIOT, UTO I1a-
KHUIIETH/IBl B 3TOM OTHOUIEHUH €IIl€
ObUIM OJM3KKA HA3EMHBIM MIIEKO-
NUTAIOMUM [4].

Kutbi-amcnuéum

OJHOU M3 CAMBIX 3HAYUMBIX HAXO-
JIOK JIDEBHUX KUTOOOPA3HBIX, «HE-
JOCTAIOMUM 3BEHOM» B UX 3BOJIIO-
uuu, cran amoyaouer (Ambuloce-
tus natans). Ero Hazpanue, O3Ha-
YaIoNiee «MJaBAOMMUNA XOJAYNUU
KUT», TOBOPUT CaMO 3a cebs. [Tou-
THU TOJIHBII CKEJIET 3TOTO KHUBOT-
HOI'O HaijeH Ha cesepe [Takucra-
Ha B OTJIOKEHUAX BO3PACTOM OKO-
710 49 MyH et Ha3ax [5]. O6IUKOM
TPEXMETPOBBIM AMOYJIOLET HAIO-
MMH2J OOJIBHIETOJIOBOI'O KPOKO-

guia. IIpy IIaBaHuM €ro Tejlo U3ru6anoch B BEPTHU-
KaJIbHOM TUVIOCKOCTH, KAK Y COBPEMEHHBIX KUTOB, TIO-
JeHen u Bpp. [Ipeanonaraior, 4To aMOyJIOLETE 0XO-
TUWINCh MOAOOHO KPOKOAMWIAM, MOACTEPETAs CBOUX
JKEPTB HA MEJIKOBOJbE (AKTMBHO IEPEABUTATHCA IO
CyIIE€ OHU HE MOIJIN). AMOYJIOLETH UMEIU MOUIHBIC
YEJIOCTU U 3yObl M OBUIM CIIOCOOHBI YMEPTBUTD JJOCTA-
TOYHO KPYIHYIO JOO6BIUY. CTPOEHHE HOCA IO3BOJISAIO
«KATy-aM(puOUM» IJI0TATh MUINY OPsAMO B Boje. I'masa
JABAU TONBKO OGOKOBOHM 0630p. YIIHBIE PAKOBUHBI
aAMOYIIOLIET, CYAA 11O BCEMY, YTPATUJI, HO XOPOIIO CJIbI-
a1 B BoJi€. IBUOKEHUE CBOEH JOOBIUU 110 CYLIE OH OT-
CIIEXUBAJ, IPUXKUMAS TOJOBY K I'PYHTY M YIaBIUBAA
Kose6aHusa CcyocTpara. XUMHUUECKUI aHAIU3 3yOOB
MIOKA3aJI, 4TO 3BEPDb MOT OXOTUTHCSH KAK B COJIOHOBOJ-
HBIX, Ta4K U B IPECHBIX BOJloeMax. K ceMenCcTBy amMby-
JIOLIETHU/T OTHOCATCA €Ile ABA poja: ranaakasus (Gan-
dakasia) v rumananauer (Himalayacetus). Tlocnen-
HUH IPUMEYATENEH CBOEU APEBHOCTHIO, HAUOOIbIIEH
Ccpeu KUTOOOPA3HBIX — 53.5 MJIH JIET.

Dojee MENKUMHU POJUYAMU aAMOYIOLETUN ObUIN
PEMUHITOHOLIETU/IBL, U3BECTHBIE U3 MHauu u [1aku-
CTAaHA, U3 OTIOXEHUIN BO3pacToM 49-43 MiIH €T
HA3a/l. DTU )KUBOTHBIEC O0JIA/JAJIU CUJIBHO BBITSAHYTHI-
MU YETIOCTAMU U ObUIM HECKOJBKO JIydllle MIPUCIO-
CO6JIEHBI K NMOIBOAHOMY IJIABAHUIO, YEM aMOyIIOIe-
TUAB. OHU TOXE MMEIU XOPOIIO PA3BUTLIE KOHEY-
HOCTH, HO OTJIHMYATUCh MAJIEHbKUMU I'T1a3AMH, TOH-
KHUMHU YENIOCTAMU U PACITUPEHHBIM OCHOBAHUEM Ye-
pena. Ecim CpaBHUBATDL «3€MHOBOJHBIX KUTOB» IO
obmemy O6JHUKY C KDOKOAMIAMHU, TO CPEJU HUX AM-
6ya01eTUAB OOJbIIE HATOMUHANIU AJJIUTATOPOB,
4 PEMUHITOHOLIETUABI — TaBUaNIOB. CTPOEHUE CIY-
XOBOIT 06JIACTH B COYETAHUU C MAJIEHBKUMH TI1a34-
MU [IOKA3BIBAECT, YTO JIsI OOHAPYKEHUS JOOBIUHU pe-
MHUHTTOHOIIETH/IB TTOJI30BAMNCh B OCHOBHOM CIIy-
XOM. MI3BECTHO MECTh POJIOB PEMUHTITOHOIETH. UX
pasMepsl OBIIM HEBEJIUKU: HATIPUMED, KAUYXUILET

PeKoOHCTpYKUMA BHEWHEro BMAA ambynoueTa.

PucyHok K.K.TapaceHko
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(Kutchicetus minimus) He IPEBOCXONUII BEIUIYUHON
peunyio BuIApY. [nsa supaprocudua (Andrewsiphius
sloani) yCTAHOBIEHO HAJTUYME MOIHOIO YILIOIEH-
HOTO XBOCT4, CJIY’KUBIIETO OCHOBHBIM OPTaHOM JBU-
JKEHHsI B BOAHOM cpeae [6]. Paitanuct (Rayanistes
afer), HaliJ€HHBI B cpeaHeM sonene Erunra [7], ge-
MOHCTPUPYET, YTO PEMUHITOHOIECTU/BI JOCTUTIU
I0KHOTO nobepexpsa Teruca.

Kutbl panbHero nnaBaHus

ITepBBIMH C MEJIKOBO/Ib HA HACTOSIIYIO ITTYyOUHY OT-
NPAaBUIUCh IPOTOLETUADI, KUBIHUE 49-37 MIH JIET
Ha3aA. VX IJIaBHBIM 3BOJIOIIMOHHBIM IPUOOPETEHU-
€M ObUI YIIMHEHHBI MOIHBIN XBOCT (IOHAYANy 6€3
XBOCTOBOM JIONIACTH), KOTOPBIN 06€CIeUYnBanI ObICT-
poe nnapanue [8]. IIpu 3TOM NPOTOLETHUABI COXPA-
HAMU PAa3BUTHIEC 33/lHUE KOHEYHOCTH. BeposaTHee
BCEro, MO 00pa3y XU3HU UX MOXKHO CONOCTABUTD
C COBPEMEHHBIMU KPYIHBIMU JIACTOHOTUMH. Y HEKO-
TOPBIX NPOTOLETH] 3YObl OBIIN YMEHBIIEHBI, 3TO
CBUJETENBCTBYET, YTO AOOBIYY — MEJIKUX MOPCKHUX
JKUBOTHBIX — OHM 3aIVIATHIBAIN LENUKOM. TakuMu
ObLIN IIEPBBIE KUTOOOPA3HBIE, KOTOPBIE CYMEIU Pac-
IPOCTPAHUTBCA 32 Ipejeasl Mopst TeTuc — ux oc-
TATKU HANUJEHBl B MEJIKOBOJHO-MOPCKUX OTJIOXKEHU-
ax B Appuke, Espone u CesepHon Amepuke. Camble
KPYIIHBIE U3 HUX JOCTUI'AIM JUIMHBI 60JI€E 3 M U Be-
cunn 1o 400-500 kr. BeposaTHO, OT NPOTOLETU]
NIPOU3OIIIN BCe 60jee MO3JHUE KUTOOOPA3HBIE,
BKJIIOUasl COBPEMEHHBIEC I'pynnbl. OMUCAHO OKOJIO
20 posiOB MPOTOLETU], U3 HUX HAMOOJIEE U3BECTHBI
nporouer (Protocetus) u poaxouer (Rodhocetus).
CBO€0O6pa3HO BBITIAAEN Makapaner (Makaracetus
bidens), y KOTOpOro (CyzAst O CTPOEHUIO NEpPEAHEN
4YacTu 4yepena) 61 KOPOTKUI XO000TOK [9] nin ms-
CHUCTAasl BEPXHAA I'yda, KOTOPLIE MOIJIU CIYXKUTD JJId
c60opa €O AHA MOJUIIOCKOB U APYIUX KUBOTHBIX.

BaxxHble CBEICHUA O OUOJOTUH IPOTOLECTU] ObUTH
IMOJIYYEHBl HA OCHOBE M3ydyeHnud maudanera (Maiace-
tus inuus). B IIakucTaHe, B OTI0XKEHUAX BO3PACTOM
47.5 MJTH JIeT, ObLI OOHAPYKEH CKEJIET CAMKHU, BHYTPHU
KOTOPOTO COXPAHWIHUCH YEpEen

BnactenuHbl gpeBHUX MOpent

[lepBBlE€ AEUCTBUTENBHO TUTAHTCKUE KUTH — 0a3U-
JIO3ABPUABI — KUIU B MO3JHEM 30L€HE, TPUOIU3U-
TeAbHO 41-35 MJIH neT Ha3aj. X HUCKOMmaeMble OC-
TATKU B OCHOBHOM IIPOUCXOZAT ¢ BocTOKa CIIA 1 u3
Erumnra, Ho, CKOpee BCETo, 3TU KUBOTHBIE ObLIN pPac-
NIPOCTPAHEHBI IO BCeMy cBeTy [11]. U3BeCTHO OKOJIO
15 ponoB aTuX apxeoneTos. [IpegcraBuTenu nojce-
MENCTBA 6A3UIO3aBPUH ObIM OTPOMHBL: UX 3MEEBUI-
HOE TEJIO MACCOM 10 6 T ZOCTUTANO B AHHY 15-20 M.
V HUX UMEJICS XBOCTOBOM IIJIABHUK, HO OBLI JIX OH UX
OCHOBHBIM OPraHOM JIBUJKEHHUS — HEU3BECTHO. Kak
1 I8 IPOYUX JIPEBHUX KHUTOB, /Ui GA3UI03aBPUH
ObUIM XAPAKTEPHBI 3a3YOPEHHBIE KOPEHHBIE 3YOBI
1 KOHUYECKUE NPEJKOPEHHEIE. [JOPYJOHTUHBI BHEMI-
HE NOXOJWIN Ha eJb(PUHOB (XOTA UMETU 3AMETHYIO
me), Ipu Bece B 1.5 T JOCTUTAIN B UIMHY 10 6 M.
Bce 6a3mM03aBpubl UMEIN BIONIHE O(MOPMIIEHHBIE
33IHUE KOHEYHOCTH C IO/IBUKHBIM KOJIECHHBIM CYCTa-
BOM U HECKOJIBKUMU NaablaMu. OJHAKO 3TU KOHEU-
HOCTU OBUIM COBCEM MAJIEHBKUMH U ABHO HE (DYHK-
LIUOHUPOBAJINA KAK OPraHbl ABMKEHHUA. BO3MOXKHO,
CaMIIbl MCIOJb30BAMN UX NPHU CHAPUBAHUM I 34-
XBATBIBAHUS CAMOK, KAK JI€JIAI0T CBOMMU DPYAUMEH-
TapPHBIMHU 33/JHUMU KOHEYHOCTSAMHU VAaBel. HecmoTps
H4 BHEIIHEE CXOJCTBO C COBPEMEHHBIMU KUTOOOPA3-
HBIMU, 6A3UJI03aBPUIBI HE OBLIM CIIOCOOHBI K YIBTPA-
3BYKOBOI 3XOJOKAIIMNA U AKYCTUYECKON KOMMYHHUKA-
uuu. OTHOCUTENBHO MAJT€HBKAN MO3I YKA3BIBAET HA
OTCYTCTBUE Yy HUX CJIOKHOTO COIMAIBHOIO MOBEJE-
HUS, XaPAKTEPHOTO I COBDEMEHHBIX KUTOB U JI€JIb-
(puHOB. B TO e BpeMs ABHO BLIPAXKEHHASA ACUMMET-
pus dyepena 6a3uI03aBpUj] ObUIA YACTBIO KOMIUIEKCA
NIPUCIIOCOOIEHNU, CBA3AHHOTO C PA3BUTHUEM Y HUX
HAIPABJIEHHOTO CAYXa /I PA3JTUYEHUA BBICOKOYACT-
HOTHBIX 3BYKOB, KOTOPBIE IIPOU3BO/IUIN PHIOLL.
CaMbpIfl KPYIHBIA apxeoner (M CcaMoe KPyIHOe
MJIEKONHUTAIOMIEE CBOETO BPEMEHM) — 3ITO OA3ZUIO-
3aBp (Basilosaurus cetoides). OH OblI ONUCAH €le
B 1839 r. u3 Anabamer (CIIA). Ipyrue Bujibl HAUIEHBI
B Erunre u [Takncrane. CTpoeHUE IO3BOHOYHUKA 6a-
3UI03aBPa [TO3BOJIAET NPEAIONIATraTh, YTO IPHU MIaBA-

1 4acTb cKenera aMmbpuona [10].
Ero nonoxenue (Brepes roioBou,
a HE XBOCTOM, T.€. TaK, KaK y Ha-
3EMHBIX MJICKOMUTAIONINX) CBU/JIC-
TEABCTBYET, YTO IHPOTOLECTHU/IBI
pOXJannu JETEHBbIEN Ha CyLIE, a
He B Bojge. CaMIbl MAUSAIIETOB ObI-
JI1 KPYIIHEE CAMOK U UMeNH 6oiee
MOIIIHBIE KIBIKU. TAKOM IOJTOBOM
JUMOP(PU3M XAPAKTEPEH I MHO-
I'UX COBPEMEHHBIX JACTOHOTHUX,
B YACTHOCTH MOPXKEH U MOPCKUX

JbBOB. BO3MOXHO, OH OTpaxaeT
CXOIHBIN, «I'APEMHBIN», TUIl COIA-
A7IbHOM OPraHU3aIMU Y JPEBHUX
KUTOOOPA3HBIX.

Cnenok uepena Basilosaurus cetoides, Bup, cHu3y. IkcnoHar [aneoHTon0rn4eckoro my-
3ea umenn t0.A.OpnoB.a, ManeoHTonornyeckmnit MHcTUTYT UMeHn A.A.bopucsaka PAH.

®oto A.A.EpmakoBa

IDIPHUPOITA « Ne5 « 2018




NMAJIEOHTOJIOrUS

au—  WEE Tes
[ T L

PeKoHCTpYKUMs BHewWwHero Buaa 6azunosaspa.

HUN OH MOTI' 3MEEBUIHO U3BUBATLCA. CKOPEE BCETO,
6a31103aBp HE ObUI CIOCOOEH K JUINTEIBHOMY IIJIABa-
HHIO U INyOOKOMY HBIPAHUIO. He MOT U BBIXOJUTh Ha
cymy. BepoAaTHO, OH OXOTHJICSA HA KPYIHYIO JOOBIYY
(HampuMep, axkysa, 4 TAKXe JOPYJOHTHUH) Yy BOJHOM
[IOBEPXHOCTU HEAANEKO OT nodepexpsa. B 2015
B Erunte HamuM nojgHbBI ckeneT 18-MeTpoBOro 6a-
3MJI034BPa C OCTATKAMHU JIPYTrOr0 KUTA BHYTPH.

Mexay 3y6om u ycom

V COBPEMEHHBIX KHUTOB 33JJHUE KOHEYHOCTU DYAU-
MEHTAPHBI — OHU CKPBITBHI BHYTPHU T€JIA U CIYXKAT JJIs
KPEIIEHUA MBI TOJIOBBIX OPTAHOB U JIMIMIb O3TO-
My HE MCYE3NIU MOTHOCTBIO. MHOTAA POXIAIOTCA KU-
TBl C ATABUCTUYECKUMHU MHUHHUATIOPHBIMHU 3dJHUMU
KOHEUHOCTAMHU. BMeCTO HO3/Ipeil COBpEMEHHBIE KU-
TBl UMEIOT JIBIXAT0 CHENU(UYHOTO CTPOEHUSA, CME-
MEHHOE Ha MaKyWKy. CTpOEHHUE YIHOU CUCTEMBI
06€CIeYnBAET CIOCOOHOCTD K AKyCTUYECKON KOMMY-
HUKalUU. COBPEMEHHBIE TPYNIB KUTOOOPA3HBIX —
3ybareie (Odontoceti) u ycareie (Mysticeti) KUTB —
MOABUJICH B ITO3/HEM 30I1I€HE, OKOIO 40 MJIH JIeT Ha-
3a7. K paHHeMy OJUIOLIEHY OHHU CTaad OOBIYHHI,
4 B IIO3JHEM OJIUIroLeHe (27—23 MJIH €T HA3a/) AaJIU
MOIIIHYIO BCIIBIIIKY Pa3HOOOPa3us, KOTOPAs MPUBENA
K BO3HHUKHOBEHUIO OOJBIIMHCTBA COBPEMEHHBIX Ce-
MENUCTB. Pe3koe yBelndeHue roJjoBHOrO MO3Td y 3y-
6aThIX KUTOB OTMEYAETCS ABAX/bL: MEPBOHAYAIBHO
y CAaMBIX paHHUX (opM 40 MJIH JIET HA3aJ U 34TEM
y aenb(duHOB 15 MJIH €T Ha3az [12].

[TopoTpsz 3y6aThIX KUTOB BKJIIOYAET JICIb(PUHOB,
HAPBAJIOB, MOPCKUX CBUHEN M KA AJIOTOB. BONbIMMUH-
CTBO M3 HMX JKUBYT B OKe€aHE (XOTA €CTb PEYHBIE

PucyHok B.[l.KanraHosa

Jenb(UHBL), U3BECTHBI NPUOPEKHBIE U OKEAHUYEC-
KM€ BUJBI, TONAPHBIE U TPONUUYECKUE. Bce OHU ak-
TUBHBIC XUIHUKH, JOOBIBAIOT PbIOY U KaJIbMapOB
MM, KaK KOCATKM, OXOTATCA HA APYIUX KUTOOOpA3-
HBIX, 4 TAKXKE HA IMHIBUHOB M JIACTOHOTUX. B oTn-
YHe OT COBPEMEHHBIX YCATBIX KUTOB, 3y6aThle UMCIOT
3yOBl M CIIOCOOHEBI K 3X00Kanuu. Kaxgoe us cospe-
MEHHBIX CEMEHUCTB MOAOTPsA 006JaJa€T COOCTBCH-
HOW crienuanusanuei. He menee pa3zHoOOpa3Hbl Obl-
JIA U BBIMEPIIHUE I'PYIIIIHL.

COBPEMEHHBIC YCATBIC KUTBHI YTPATUIN 3yObl, HO
34TO NPUOOPEIU KUTOBBIM yC, CIYKAMHUNA UM s
punpTpanuu 60JBMUX OOBEMOB MEJIKOU JOOBIYH.
Cpeju yCcaTplX KUTOB — KPYIIHENIIEe CO3LaHUE MUPA
JKUBOTHBIX 32 BCIO €T'O UCTOPHUIO — CUHUIL KUT.

HekoTopbele HEOOBIYHBIE NPEACTABUTENN KaAK 3Y-
6aTBIX, TAK U YCATBIX KUTOB, B IIPOIIJIOM HACEIABIINE
MOpS HAalIEH IJIAHETH, 3ACAYKUBAIOT 60Jiee OIU3KO-
IO 3HAKOMCTBA.

Meuepbinbie, akyno3y6blie, MOpXKeronoBsbie...

CaMple paHHHE YepENHBIC NPU3HAKU, CBA3AHHBIC
¢ 06/1alaHUEM 3XOJIOKAIUEN, OOHAPYKEHBI § OJTUTO-
LIEHOBOTO 3y0aTOro KUTa KOTWIOKapwl (Cotylocara
macei) U3 BBIMEPLIETO CEMEUCTBA KCEHOPODUJ, KO-
TOPBIN KU Yy nobepexpa I0xunon Kaponuner (CIHIA)
28 muH ser Hazap [13]. g HO3AHEro OJUIOLEHA
1 MUOII€HA XaPAKTEPHO BBICOKOE pa3zHOOOpa3ue ap-
XAUYHBIX I'PYNI 3y6aThIX KUTOB, UMEBIINX IMHUIbYd-
TBIE 3YOBl, CKOPEE NOXOXKUE HA APXEOIETOBBIE, YEM HA
6oJsie€ MPOCTbIE KOHUYECKUE OJJOHTOIETOBBIE. Y 3IB-
punogennduca (Eurbinodelphis) n3 ceMencTBa 3BPU-
Hozenb(pUHN] 6€33yOblil KOHEL, BEPXHEN YENI0CTU
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PeKOHCTPYKLUMA BHEWHero BUAA CKBANoAoHa.

NIPEBPATUICA B JJIUHHBI OTPOCTOK, CIIYXHUBLUIUI
CMEPTOHOCHBIM OPYKHMEM, KAK Y MEU-PBIOBL. DTOT «Me-
YEPBUIBIN AeNb(PUH> ObUI HEOOMBIINUM (OKOJIO 2 M),
HO POJACTBEHHBIN €My Makpojeabpun (Macrodel-
phinus kelloggi) nocTuran pa3MepoB KOcaTku (6—8 m).
[IpexncraBurenu poja CKBANOLOHOB (Squalodon) u3
CEMENCTBA aKyI03yObIX AenbpuHoB (Squalodontidae)
UMEIU JUIMHHBIE Y3KUE YENIOCTH. MHOTOYUCIEHHBIE
BUJbl CEMENCTBA KEHTPUOAOHTH]] (OKOIO 20 POLOB)
BHEINIHUM BHMJOM BECbMA HAIIOMUHAJIU COBPEMEH-
HbIx feabdunos (Delphinidae), moABUBIIMXCA OKOJIO
15 MJIH €T Ha34a/1,.

Cumouer (Simocetus rayi) U3 BEPXHETO OJIUIOLIE-
Ha Operona (CIIA), BBIENIEHHBIA B CAMOCTOATEb-
HO€ CEMENCTBO CHUMOIETH/J], MOJYy4YUJI NPO3BAHUE
«KYpHOCBIH JenbpuH». Ero KOpOoTKUE 4EII0CTH ObLIN
3aMETHO 3aIHYTHI BHU3, 4 PEJIKO PACIIOJIOKEHHBIE 3Y-
OBl CIYKUIN CKOpEE I NMPOCEUBAHUA MUIU, YEM
JUIsl €€ pa3phlBaHUA. BEpPOATHO, CUMOLET JOOBIBAI
JOHHBIX O€CIIO3BOHOYHBIX, IPOICKUBAA OCAJOK [14].

V IBYXMETPOBON MOPCKOM CBUHBU CEMHUPOCTPA
(Semirostrum ceruttii), )KUBIIEH 3 MJIH JIET HA3a]

PucyHok W.C.CepreenkoBoii

y 6eperos 10:xH011 Kanmupopuun (CIIA), HUXKHAS Ye-
JIIOCTb ObLIA B/IBOE JIIMHHEE BEPXHEH. DTA 4ACTb Ye-
JIOCTH (POPMHUPOBAJIA ITOKPBITHIN KOXEHU BBICTYII-
OJ60POJOK, KOTOPBIN HCIIOJb30BAICA KAK CIEIU-
NTBHBIN YYBCTBUTENBHBIN OpPraH /I MOUCKA IHIU
«Ha OLyNIb> B MYTHOM BOJE y CAMOTO JHa [15].

Hcropus Tpynnsl pedyHbIX Aenbpuuos (Platani-
stoidea) NpPOCHEKUBAETCH C IO3AHEIO OJUTOICHA,
KOIJJa €€ NMPEACTABUTENHN €lle OOUTANIN B MOPCKUX
6acceiiHax. I1py 3TOM OKa3bIBAETCA, YTO OHU BOBCE
HE OJU3KOPOJCTBEHHBI JApyr Apyry. Caemno# rasr-
ckuil penvun (Platanista) NPUHAALEKUT JTUHUU
APXAUYHBIX 3Y0ATBIX KUTOB, POJCTBEHHOHN CKBAaJIO-
JOHTH/IAM, TOI/IA KAK APYyIUe — aMa30HCKUM (Inia),
nannarckun (Pontoporia) m osepuwuii (Lipotes) —
CKOp€e BCETO, NMPOUCXOAAT OT PA3JUYHBIX BLIMEP-
mux rpynmn [16].

CaMpll HEOOBIYHBIN OGJIUK CPEJU BHIMEPIIUX 3Y-
0aTBIX KHTOB MMEJ OJOOECHOIETOIIC M3 IJIHOIICHA
ITepy (BO3pacT 4—3 MIIH JI€T HA3aJ), HA3BAHHBIN TAK
34 BHENIHEE CXOJICTBO C COBPEMEHHBIM MOPKOM
(Odobenocetops MOXKHO IIEPEBECTU KAK «MOPIKETOJIO-
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PeKoHCTPYKUMs BHelHero Buaa ofgobeHouertonca.

BBIIT KUT»). DTO HEOONBIMION AENb(UH, BBIAEIECHHBINA
B COOCTBEHHOE CEMEIHCTBO OJOOEHOIETONCU], POJI-
CTBEHHHUK HAPBAJIOB MU MOPCKUX CBUHEN. B mpoTnso-
MIOJIOKHOCTb OOJIBIIMHCTBY J€Nb(PUHOB, y 0JJ0OCHO-
LIETOIICA HE 6BUIO YATUHEHHOTI'O PbUIa, HO3/JPU CMEC-
TUINCh BIEPE], 4 I71a3a — K IIEPEJHE-BEPXHEN CTO-
pOHE uepena, o6ecreunBas OUHOKYIIPHOE 3PECHUE.
B BepXHEN YENIOCTU UMEIUCH ABA OUBHS, Y CAMOK —
O4Y€Hb MAJIEHbKUE, 4 Y CAMIIOB PA3HbIE — JIEBBII 110Y-
TH KaK Yy CAMOK (JJIMHA 5 CM), 4 IPABBIA JJIMHHBINA, KO-
NbEBU/IHBIN, BBICTYNAT HAPYXKY OOJbIIE UyeM Ha 1M
(Ipu TOM, YTO TEJIO KUBOTHOTIO OBLIO UyTh OOjEe
2 m). IIpy m1aBaHuM IroJ0OBA JKUBOTHOTO OINYCKAlIdCh
BHU3, 4 OGMBEHDb PACHOJIATAICA MOUYTH NAPAJIETBHO
TeJly 1 CBOUM KOHIIOM ObUI HampasieH Hasdax. [1pej-
MIOJIATAETCS, YTO, MOJOOHO MOPKY, OJ0OEHOIETOIC
NUTAJICSA JJOHHBIMH 6ECIIO3BOHOYHBIMU, COOUPAST UX
60JbIION MACUCTON BEPXHEN I'YOOH C YYBCTBUTEID-
HBIMM BUOpHCCAMU. BUBHH, CKOpeE BCEro, HE HUC-
MOJIb30BANUCDH JUIA JOOBIBAHUA IMHUINU, 4 CIYXKUIN
caMiaM 6pavyHbBIM OpyxueM [17].

PucyHok W.C.CepreenkoBoii

Kawanotbi-y6uiiybl u cam JleBnadan

B panHeM MuoOL€HE, OKOJIO 20 MJIH JIET HA34/[, IIOSIBU-
aucek kamanoTel (Physeteroidea). HeiHe 310 cnienua-
JU3UPOBAHHBIC OXOTHUKU HA KATbMapOB. OJJHAKO HE-
KOTOPBIE HEOTEHOBBLIE KAIMAJOTBHl OBLIM KUTAMU-
yOUNIIAMU CBOETO BPEMEHM, 3dHUMASA IKOJIOTHYEC-
KyI0O HHIIy KOCATOK /IO UX IOSABJIEHHUSA OKOJO 3 MIH
JleT Ha3a),. HauMeHOBAHUE «KAIaJ0Ta-yOUNLb» B Ha-
YYHOH JIUTEpaType MOJay4du surouserep (Zygophy-
seter varolai) n3 no3aHEro muoueHa Mranmuu, Bo3pac-
ToM 10-7 MyH neT Haszaj [18]. DTOT KUT ObLI ATUHOU
6-7 M, C MOIIHBIM YCPEIOM M MHOTOYHCICHHBIMU
601bIMUMH 3y6AMHU B BEPXHEN U HUKHEHU YENIOCTAX.
I'PO3HBIMU XUITHUKAMHU ObUIM U JPYTHUE KallaJOThI-
yOUIIIBL: CEMUMETPOBBIN Opurmocuserep (Brygmo-
Dphyseter shigensis) u3 Anonun (Bo3pact 15-14 MnaH
JIET HA34J]) U NPEJCTABUTENN POJa AKPO(PHUIETEPOB
(Acrophyseter) usz Ilepy (9—6 MJIH JIET), JOCTUT'ABIINC
B JUIMHY JIUIIb 4 M, HO TAKXKE 3d4HUMABIINE HUIIY AK-
TUBHBIX MOPCKUX OXOTHHUKOB [19].
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OcCTaTKu HAMHOTO 60j€€ KPYHMHOI'O MOPCKOI'O
XUIIHUKA OBUIM TAKKE OOHAPYKEHBI B Ilepy, UX BO3-
pact 10-9 mun ner Haszayg [19, 20]. B giuny rurant-
CKHUH KaMaIoT-youiIa pgocTuran 18 M, a BECHUJI OH
OKO0JIO 40 T (IPUMEPHO KAK CAMIIBI COBPEMEHHOIO Ka-
mIa10Ta). JyInHa €ro yepena OKou1o 3 M, a4 3yObl UMEIOT
auaMeTp okosio 12 cm u jyuny 10 36 oM. TToxanyi,
3TO CaMbl€ KPYIHBIE 3yObl B JKHBOTHOM MHUpPE, HE CUU-
Tas runepTpo(UPOBAHHBIX KIBIKOB U 6UBHEN. Konmocc
MOJYYWJI HA3BAHUE «MENBWIIOB Nesuadan> (Livyatan
melvillei), B uecTp 6ubaEUCKOTO yypoBuma Jlepnada-
Ha U AMEPUKAHCKOro nucarenda I'epmana Mensuiia,
aBTOpa poMaHa «Mobu UK, uin Beslil KuT». MOXKHO
NPEJIONIaraTb, UYTO MOABJICHUE TAKUX KPYIHBIX XHUII-
HHUKOB OBLJIO CBA3AHO C PA3BUTHUEM I'HT'AHTU3MA CPEAU
X NOTEHIJUAJBHBIX KEPTB — YCATHIX KUTOB.

Kutbi-neonappbl u 6e33ybble BeUKaHbI

Vcarble KUTBI IPOUBONUIA OT aPXEOIIETOB, MO-BUIH-
MOMY, B BBICOKHX IIHPOTAaX. U3BECTHBI OJUTOI[EHO-
BbI€ I'PYIIIBI, KOTOPHIE UMEJIN MHUPOKO PACCTABIEH-

PEKOHCprKLl,VIﬂ BHELWHEro Buaa aHpxyueta.

Hbl€ 3y0Obl, 4 B CTPOCHUU Y€pena COBMEILAIN YEPTHI,
CBOUCTBEHHBIE APXEOLETAM U yCATBIM KUTAM. O4€eHb
HEOOBIUEH 3Y0ACThIN AHKYLET (Janjucetus hunderr)
13 TMO3/JHETO OJUIOLeHA ABCTPANINU, JNIMHON OKOJIO
3.5 M, UMEBIIUA UCKIIOYUTEIBHO OOJbIINE TJa3a
U YKOpPOYEHHYIO Mopay. IIpeamnosaraercs, 4To OH
ObLI AKTUBHBIM XUIIHUKOM, OXOTUBIIUMCS HA KPYII-
HYIO PBIOY, BKIIOYAs AKYJI, U 3KOJOTUYECKH HATTIOMU-
HaJI MOPCKOTO JIEONAP/IA — COBPEMEHHOTI'O XUIHOTO
TIONEeHA [21]. SAHIXKYyLEeT OTHOCUTCA K CEMENCTBY
MaMMUIOAOHTH/]. JIpyrue npeacTaBuTeNn 3TOM BBI-
MEpUEN I'PyNIbl, MAMMAJIOAOHB (Mammalodon) nu3
ojquroneHa Ascrpaauu u Hosoi 3enaHauy, uMenu
pEIKO MOCAXKEHHBIE 3yObl. BEpOsATHO, OHU NMUTANUCD
JOHHBIMH GE€CIO3BOHOYHBIMU, NIPOLEKUBAA U [22].
VX OTKpBITHE NOATBEPAUIO TOTAAKY Yapasa Japsu-
Ha, KOTOPBIN NPEANON0XNI B «[IpONCXOXKIEHUN BU-
JOB», 4TO (DUIBTPYIOIUE YCATBIE KUTHI IPOU3OUIIN
HUMEHHO OT Takux (popMm — JapBUH HA3BIBAI UX
«IIPOCCUBATCIIAMU».

B cepenune onuronena, okono 30 MJIH JIET HA34[,
NOSABUJIUCH (PUIBTPYIOIME YCAThIE KUTBHL. Y HpEJ-
CTABUTEJIEN BBIMEPIIETO CEMENCTBA 3OMUCTULIETU]

PucyHok W.C.CepreenkoBoii
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PeKOHCTPYKLMs BHEWHEro BUAA LETOTEPHUS.

(Eomysticetus, Wabharoa wn 1p.), CDABHUTEIbHO HE-
KPYIIHBIX (JO 8 M) KUTOB CTPOUHOTO CI0KEHUS, KUTO-
BBIM YC 3aHUMAJI TOJBKO 33JHIOI0 4aCTh HEOA, HA IIe-
peaHeM KOHIE YETIOCTU MMEJIOCh HECKOIBKO 3yOOB,
4 JBIXAJIO PACIONATAIOCh Hd 3HAUUTEIBHOM PACCTOS-
HUU CIIEPEAU OT I71a3. JJpeBHENINE HAXOJKU TTaJKUX
xuToB (Balaenidae) umeror Bospacr 23 muH ner. Ilo-
nocatukosele (Balaenopteridae), K KOTOPBIM OTHO-
CUTCA TUT'AHTCKUU CUHUM KUT, TOABUINCH B CEBEPHON
ArnaHTHKE OKOJIO 12 MiH sieT Ha3aj. Cyjs 110 UCKOoIa-
€MBIM OCTATKaM, COBPDEMEHHOMY CUHEMY KUTY 11O pa3-
MepaM HE€ YCTYHAJIU HEKOTOPBIE KUTHI-NIOTOCATUKU
IJIMOLIEHA U IUIEUCTOLeHA, HanpuMep Balaenoptera
sibbaldina n3 pannero mnonena beneruu [23]. OpHa-
KO CAMBIMU MIXPOKO PACIPOCTPAHEHHBIMH YCATBIMU
KuTaMu HeoreHa 6sutn nerorepun (Cetotheriidae) —
O4Y€Hb Pa3HOOOpa3Hasa (6osee 50 BUAOB U OKOJIO
20 pojOB) rpynna CpaBHUTEIBHO HEGOIBMUX (POPM
(okono 3-4 M) 6€3 NPU3ZHAKOB CIEIUATNU3ALUN CO-
BPEMEHHBIX CeMeNCTB. CyJd 110 BCEMY, B OCHOBHOM Ha
HUX U OXOTHUJIUCh KAIIAJIOTHI-YOUMIBI, 4 TAKKE THU-
TAaHTCKUE AKYJIbl METrajJofoHbl. OCTATKU LETOTEPHUEB

PucyHok W.C.Cepreenkosoit

u3seCTHbl U3 EBponrl, CeBepHou U IOKHOM AMEPUKY,
Anonun, Asctpannu u Hoson 3enanaum.

% %k %

VTak, MOSBUBIIUCH TOYTU 55 MJH JIET HA34/[
B NpUOpEXHBIX BoAax MHpo-TIakuCTaHCKOI O6sac-
TH, KUTOOOPA3HBIE IOCTEIIEHHO OCBOWIM MHPOBOU
OKeaH, HOPOAUB OTPOMHOE MHOKECTBO (DOPM BECbMA
Pa3HOO6pPAa3HOTO OOJIMKA U BETUYUHBL.

bnarojaps najaeoHTOJOIHYECKUM OTKPBITUAM I10-
CJI€/JHETO BPEMEHU KUTOOOPA3HBIE CTAIU OJHOH U3
HEMHOTHUX I'PYII MJIEKONUTAIONUX € XOPOIIO PEKOH-
CTPYUPOBAHHOHN 3BONIOLUMOHHON ucTOpuer. O4YeHb
BA’)KHO, UTO MAJE€OHTOJIOTHYECKUE JAHHBIE XOPOUIO
COTTACYIOTCA C MOJIEKYIAPHO-TEHETUYECKUMU™, J10-
IIOJIHAA JPYT APYyrd M HE3ABUCUMO (PUKCUPYS IOCIIE-
JIOBATEJILHOCTb U BPEMS BO3HUKHOBEHUSA COOTBETCT-
BYIOIIUX KJIIOUEBBIX AHATOMUYECKUX, (PU3NOJIOTHYEC-
KUX U OMOXUMUYECKUX AJANTAIUN U MATUCTPATbHBIX

* CM. TofIpO6HbII 0630p: [16¢hcr0 M.C. MONEKyISIPHAS SBOJIOLHS:
KaK KA'ThI yXO/n 11oj Bogy // Tpuposa. 2016. Ne10. C.39-50.
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3BOJIIOLIMOHHBIX COOBITUI IIPU II€-
pexojie OT HA3eMHBIX (GOPM K I10-
JYBOAHBIM, OT IOJIYBOJJHBIX K IIPU-
OPEKHO-MOPCKUM U OT NPUOPEXK-
HO-MOPCKHUX — K OKEAHWUYECKHM.
HecOMHEHHO, HOBBIE HCCJIELOBA-
HUS UCKOMAEMBIX U COBPEMEHHBIX
BUJIOB B GJIMDKAMIIEE BpEMS CyIIe-
CTBEHHO JIONOJHAT U JETATU3UPY-
10T CKJIAJBIBAIOIYIOCA KAPTUHY.
Hckonmaemas J€TONMCH KUTO-
OOpA3HBIX NMOCTOAHHO MOIONHA-
eTCAd APKUMHU HAXO/KAMH, CYJI-
MUMH JaJbHEHUIINE OTKPBITUSA.
B Poccuu OCTaTKU BEIMEPIIUX KU-
TOB BCTPEYAIOTCA JOBOJIBHO PEA-
KO, B OCHOBHOM B OTJOXEHHUAX
muonena (Crasponouabe, [are-
craH, Tamanckuil n-os, CaxaauH).
B PocToBCckoil 06/1. 0OHAPYKEHBI
(pparMeHTApHBIE OCTATKHU CPEJHE-
90IICHOBHIX apxeoneros [24]. Ha
CeepHoM KaBkaze HAXO/JAT LETO-
Tepues. HepasHo orTyjga 6bL1M
OMUCAHBl HECKOJBKO HOBBIX PO-
JOB 3TUX KUTOB. BAXKHYIO HAXO[-
Ky nepegan B IlajeoHTOMIOTHYEC-
KU MHCTUTYT UMeHU A A.Bopucs-
ka PAH xwnrenp YeueHCKON pec-
ny6auku X.A AGyIMEXUI0B, pac-
xonasmuy B Hoxar-IOpTOBCKOM

p-HE IOYTH IOJHBINA CKEJIET KUTA.

Ckenet Vampalus sayasanicus. Beepxy — npouecc packonok (BUAHbI YacTu yepena,  OTOT HOBBIN KUT U3 IPYIIIBI L[ETO-
HUXHEe 4enocTW, NO3BOHKMW), BHU3Yy — (parMeHT yepena: BWA CBepxy (cnesa)  TEPHUEB MOJYYUJ HA3BAHUE «BAM-
1 cHu3y. innHa macwrabHoit nuHeikn 10 cm. na» (Vampalus sayasanicus), 1o

®oto X.A.A6pynMexunfoBa (BepxHee)  MMEHHU BEAUKAHA U3 YEUECHCKOU
n K.K.TapaceHko (HuxHue)  mudoaoruu [25].m
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Evolutionary History of Cetaceans: a Sea Voyage lasting 55 Million Years

A.V.Lopatin
Borissiak Paleontological Institute, RAS (Moscow, Russia)

Thanks to the recent paleontological and molecular discoveries, the cetaceans have become one of the few groups
among mammals with a well-reconstructed evolutionary history, in which the transition from terrestrial animals to
semiaquatic ones, from semiaquatic to coastal-marine, and from coastal-marine to pelagic forms are clearly recorded.

Keywords: cetaceans, origin, evolution, adaptations.
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APXEOJIOrUs

Kyabmypbi Homo:

U3A0Bble croMdiembl
MUAAUOHOAEemMHelU ucmopuu
[oAOUEH: heuepBepk kyaAbmyp
U UxX napagokchl

E.H.9epHbIX

Hncmumym apxeonozuu PAH (Mockea, Poccus)

OTHOCHUTEIBHO TOJIOIEHA AUCKYCCHS IPOJOJDKACTCS — CYHUTATH JIM 3TY 3MOXY HOBOH, YK€ HMOCTIUICHCTOIEHOBOM,
WJIN JKE HTO JINIMIb MHTEPTIIANAAI IIeHcToeHa? TeM He MeHee, MOTENJICHNE KINMATa Ha TUIAHETE BBI3BAJIO BEChMA 34-
METHBII MO/'bEM YPOBHSA OKEAHCKUX BOJ. DTU IEPEMEHBI, B CBOIO OUEPE/Ib, IPUBEIN K U30JIAIMH OCHOBHBIX MaTEPHU-
KOB M OKKYHNHPOBABIINX UX KYJABTYP H0m0. OCHOBHOE BHUMAHHUE B CTAThE Y/IEJICHO KPYIIHBIM GJIOKAM I'OJIOIIEHOBBIX
MOCTIHAJIEOJUTHYECKUX KYJABTYP EBpPa3uu, IOCKOJIbKY, B KOHEYHOM HMTOI'€, UMEHHO TE€ UIPAIH IIEHTPAJILHYIO POJIb
B CTAHOBJIEHUHU NUBHIM3aIMi HA 3emite. Ha poHe 6osiee paHHUX KYJIbTYpP 3TOXHU AJIE0ANUTa 6UOCOIHaabHbIe POPMHU-
pPOBAaHUSA I'OJIOLIEHA MOPAKAIOT U300UINEM U pa3zHoO6pasueM (popm. Pa3HOOGPaA3HE OPOKAACT CYNECTBECHHbIE PaA3-
JIMYHSA B YPOBHAX TEXHOTOTHYECKOTO PA3BUTHS KAXK/AOTO U3 KYJBTYPHBEIX 6JIOKOB. BOBHUKAET MOJIETb TAK HA3bIBAEMOIT
IIPOU3BOJIAIIECH SKOHOMHUKHU, aKTUBHO CIIOCOGCTBYIONIEH 3TUM pa3nudusiM. Oco6oe 3HaYeHHUE NPUOOPETAET HAYAIO
I'OPHO-META/UIYPTUYECKOT'O IIPOMU3BOJCTBA. B 5-M THICAYEIETHH O H.3. HACTYNAET 3MOXA PAHHEI'O METAJIA, CBA3AH-
Has C HMHUPOKUM PACIHPOCTPAHEHUEM MEJHBIX U OPOH3O0BLIX M3JeNUH. B EBpasun BO3HUKAIOT CUCTEMBI OIPOMHBIX
1 JIa’K€ I'UTAHTCKUX META/UIYPIMYECKUX MPOBUHINKI. CTaThs 0OpaljaeT BHUMaHNUE Ha JIBE HAUOOJIee PAHHUE, 3HAKO-
BBIE CUCTEMBI TAKOT'O poja — Bankano-KapnaTckyio u [IUPKYMIOHTUICKYIO. AHAIN3 UX JEATEIbHOCTH IMOKA3bIBACT,
YTO MYTH BOCXOXK/ACHUS K BEICOTAM IIPOTPECCA HE GBUTH IUTABHBIMH, 4 XAPAKTEPU30BAINCh PBAHBIM U HEPOBHBIM PUT-
MOM. [IpU 3TOM TEXHOJOIMYECKHUE B3JIETHl HEPEJAKO CMEHSINCH INTyOOKMMHU MPOBAJIAMU.

KiaroueBsie c10Ba: TOJIOLICH, U30JALINA MATCPUKOB, AHKJIABBI [TOCTIIAJICOIUTUYCCKUX KYJIBTYD, 3APOKACHUEC I'OPHO-
MCTAIJIYPTUICCKOT'O TPOU3BOJACTBA.

pAAY MEPBOCTENEHHBIX CO-
OBITUH 3MOXU PAHHETO T'OJIO-
[IEHA, 110 BCEM BEPOATHOCTH,
cieyeT 0Co60 BBIAEIUTh 060CO6-
JeHue Marepukos. Ilo cyry,
UMEHHO C MOMEHTA U3OJALUN TU-
TFAHTCKUX IIATHOPM CYMH JPYT
OT Jpyra pe3oHHO BECTHU OTCYET
TBICSAYECIECTUH (PUHAIBHOU 310XU
YEJIOBEUYECKOH UCTOPHUU.

%@_ Egzenuiit Huxonaesuu Yepuwvix, 00Kmop
= _ Zes \'t ucmopumeckux Hayk, npogpeccop, wiern-xop-

s = | pecnomndenm Poccutickoil akademuu HAayK,
! 3aeeoyouutl rabopamopueti ecmecmeento-
HAYUHBLX MEeM00068 HHCmumyma apxeonozu
PAH. Ob6nacmb Hayunolx unmepecos — ucmo-
pusa mexnono2uii u cmpykmypa OpesHux
Kyaemyp u obuyrocmeri Eepasuu.

U3onauua matepukos
U UX KYNbTYp

CoM majeoKJIMMaTa B TOJIOIEHE OKa3aad AOBOJIBLHO KyJbTYypD 4YCJIOBCKA. Bcmomuum o pE3yapTaTAX TAK HA-

3HAYMMOC BJIUAHUC HA NPOICCChI B MUPOBOM HUCTO-
PpHUYCCKOM PA3ZBUTHUH, BEAb KIUMATUYICCKUC COOBITUS
TIPpUBCIN TAKXKC W K HU3O0JATUU KOHTHHCHTAJbHBIX

© Yepuwix EH.,, 2018

3BIBAEMOM IATOM BeNMKON (MEXMATEPUKOBOI) MUI-
pauuu eBpasuncKkux Homo sapiens: ee neppas BOJHA
npumepao 60-40 THIC. JIET HA3a/] OXBATUIA ABCTPA-
JINIO, 4 BTOpasd, 6osee no3aHsA, OKOJI0 20—15 ThIC. €T
Ha34J] 4Yepe3 CTYAEHYI0O BEepUHIHIO NPOPBANACDH
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APXEOJIOrUf

B AMEPHUKY U CTPEMHUTENBHO PACIPOCTPAHUIACD I10
BCEU TEPPUTOPUU MATEPUKA OT AnACKU A0 OrHEH-
Ho# 3emnu. 1o cymecTBy, nATag MATpanusd 0603Ha-
yria (pUHAN IIENHCTOLEHA, U 00 3TOM YK€ KPAaTKO
YIOMHUHAJIOCh B IIEPBOI CTATHE HAMETIO HUKIa*. Kiu-
MATHYECKUH CJIOM B T'OJIOLEHE «3ACTABU/I> TAABIIHE
JIEAHUKOBBIE TUIACTHI BEPHYTH MUPOBOMY OKEaHY HE-
KOTJIA U3BATHIC Y HETO MHOTI'ME MIJIIHOHBI Kybuuec-
KUX KWJIOMETPOB BOJbL. YPOBEHb OKEAHA IOAHAICA
na 100-150 M, morjaoTwI CyXONyTHYIO bepuHruio
1 CWJIBHO M3MEHWI JAHAMAPT YCEAHHOTO OECUYUC-
JIEHHBIMH OCTPOBKAMH TOppecoBa NMPOJIHUBA MEXKIY
Apcrpanueit u o.Hosas I'sunes.

B pesynbrare HA 3¢MHOM IAPE BO3HUKIU YETHIPE
HU30JIMPOBAHHBIX JPYT OT PYId aHKJIABA, I/I€ OOUTAIN
pasinnuHble rpynnsl Hsapiens. Okeanel BocTo4HOTO
MOJYIIAPUA OMBIBAJIM TPHU aHKJIABA. CAMBIN KPYITHBIN
U3 HUX — EBPA3UNCKUIT — OXBATBHIBAJI B COBOKYIIHOC-
™ 10 63 MIH KM® (54 MAH — CO6CTBEHHO EBpasus
1 OKOJIO 9 MJIH — IPUCPEJU3EMHOMOPCKAsd yacTh Ce-
BepHOIt Appukn). Bropoit anknas — IOxHaa Adppuka
(T.€. peruoHsl 10xKHee Caxapbl) — 3aHUMAJL IPUMEPHO
21 mun kM” Haxkonen, TpeTuil — ABCTpanus — OBLI
NPEJCTABIECH CAMOH HEOOJBIION TEPPUTOpPUEH
B 7.7 MJIH KM*. B 3anasinom nosymapuu Ha 12 TbIC. KM
NIPOTAHYJIACh II0J0Cd AMEPUKAHCKOI'O KOHTUHEHTA,
MMOKPBIBAIOMIET'O TIOMAAb CBbIIIE 42 MIH KM% CKOpee
BCETO, HA HEM JIETKO PA3JUYUMBI BA CyOaHKIABA —
CesepHbli U FOKHBIN, OJHAKO OOCYKAECHUE ATOTO CIO-
JKETA YK€ BBIXOJUT 34 PAMKHU HALIEN CTATHU.

W ecnu B caydae € IyTAMHU HA BOCTOK M HA IOT CUTY-
anusa ¢ 060CO0IEHNEM AMEPUKH U ABCTPAIUH OOBAC-
HAETCS 3HAYUTEIbHBIM MOBBIIIEHUEM YPOBHS OKEAH-
CKHX BOJ, TO HOHATDb U OOBACHUTD U30aI0UI0 FOKHOMI
Adpukn, otTaeneHHON oT cesepa Caxapoy, MHOTIO

* Yeprsix E.H. Kynsrypel Homo: y3IoBbIe CIOKEThl MUJTTAOHONET-
Hel ucropun. OT apXaHTPOIa JO YeI0BeKa pa3yMHoro // [Ipupo-
n1a. 2018. Ne3. C.37-52.

cnoxkHee. Ha 1ore MaTepuka Jjake BO BpEMEHA HU30JIs-
IIMU HEIUIOXO COXPAHAINUCh PA3HOOOPA3ZHBIC CIIE/BI
TOU «KOJIBIOEIN YEJIOBEYECTBA», U3 KOTOPOI1 HA CEBEDP
MOCAEAOBAIA YETBIPE BOJIHBI IEPBONPOXOALEB — OT
APXAHTPOIIOB [0 JIOAEH COBPEMEHHOIO AHTPOIOJIO-
I'UYECKOro 06nKa. Kak k€ MOXHO OCMBICIUTD HEOKU-
JTAHHYIO 0O60CO6IEHHOCTb OYEBU/IHBIX IIEHATOB HOMOo?
Bonpoc 3TOT KaKETCA B UEM-TO J1aKE KOBAPHBIM, U pe-
MIEHUE €I'0 MOXKET OOPATUTHCI OCOOOI MTPOOIEMOML.

Mexay TeM NPUBIECKAET BHUMAHHUE €€ OJHA
BECbMa JIIOOONBITHAA CHUTyalUusA. MHUIIMUPOBAHHAA
NPUPOJON U3OJIALUS MATEPUKOB MPEJCTABIAIA CO-
601 BecbMa CHENU(UUECKUN U I APXEOJOTOB
YPE3BBIYAMHO BAXKHBIN 9KCIIEpUMEHT. OH IOPOXKAAET
BONPOC: KAKOBBIMU NPEACTAHYT PE3YIbTATH HE3ABU-
CUMOT'O TEXHOJIOTUYECKOTO M COLIUAIBHOIO PA3BHU-
THUA COUMYMOB H.Sapiens, CANTAIOMUXCA OTHOPOJHBI-
MU B AHTPOIIOJOTUYECKOM IJIAHE, YEPES IHHOC KOAU-
4ecmeo Jiem Ha MOTHOCTBIO N30JUPOBAHHBIX JIPYT OT
Apyra TeppuTopuAax? B KOHEYHOM HTOTE YHUC/IO JIET
OKa3aJ10Ch NPUOIUZUTENBHO PaBHBIM 11 ThIC., 2 pu-
HaJI 3TOTO XPOHOJIOTUYECKOTO OTPE3KA COBIAJM C Ha-
yagoM HOBOro BpeMEHH, KOTOPOE MBI 0603HAYAEM
3HAKOBOM aaToi 1500**

fonoueH M NocTNaneoNnUTUYECKUE KYNbTYpbl

JleqfHUKOBBIN MJAEHUCTOIIEH M €0 IaJeOJUTUYECKHE
KYJIBTYPBl CIYKUJIWA KOJIBIOEABIO WJIM HUCTOKAMM [
MOCTIAJIEONUTUYECKAX COLIMYMOB rosnoleHa. OQHaAKO
CTPEMUTENBHOE PA3BUTHUE TOJOLEHOBBIX GUOCOIU-
AIBHBIX (DOPMUPOBAHUI TOKA3AJIO, YTO HOBBIE COIUY-
MBI KapAUHANIBHO OTIMYAIUCH OT UCXOAHBIX. KybTy-
paM (PUHAIBHOT'O NEPUOJA UCTOPUU 3€MIIU OBLIT OTBE-
JI€H, 110 CYILIECTBY, KPAMHE HUYTOXHBINA OTPE3OK BpeE-
MEHH HA4 I'€HEPATBbHON XPOHOJIOTHYECKON MIKaJIe UC-
TOpUU HOmo — BCEro MeHee NoL0SUHbL NPOUCHIMA.
O/IHAKO UMEHHO HA 3TOM OTPE3KE MPOTEKAIH, OXKA-
Jyii, HauboIee SAPKUE MPOLECCH
U CJIYYaJIHCh CAMBIE YIUBUTEIbHBIE
[1apaJoKChl. B ux nepeune ocobeH-
HO TOPaXajaa UCCIEA0BATENEH BbI-
pasuTrenbHas cepus Bpoje Obl He-
JKIAHHBIX, HO BEChbMd 3HAUYMMBIX
1 BHCYATISAIOMUX HWHHOBAIUIA.
OHU npeacTaBIsan CO60U UCTUH-
HBII (peHepBEPK TEXHOJIOI'MYEC-
KMX U COIMAJIBHBIX «[IPOPBIBOB» —
HallpuMep, NEPEXO/ K 3KOHOMUKE
NPOU3BOJAIIETO TUIA, OYPHOE Ha-
YaJ0 TOPHO-METAIYPIUUECKOTO

** Moppo6ree eM.: Yeproix EH. Apxeonorust
U HMCTOPUSE: XPOHOJIOIO-METO/0IOINYEC-
KUH JUCCOHAHC POJCTBEHHBIX HAYK // I1pu-
poma. 2017. Ne3, C.57-64; Ne4. C48-57. Best

MatepukoBble aHknaBbl: ABctpanus (AB), Amepuka (Am), BoctouHas u 0xHas Adpu-
ka (Ad), Espasus (Es).

MHAsA 3aTPOHYTAsA B IAHHOM CTaThe IPooIIe-
MATHKA MOIPOOGHO PACCMATPUBAIACH B HE-
KOTOPBIX KHUI'AX aBTOPA [1-3].
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IPOU3BOJCTBA, METAIYPIrUM — CHadanaa Meau
1 OPOH3BIL, 4 3ATEM KeJle3a... [IOMUMO 3TOTO, «B3PbIBbI»
329aCTYIO CJIEAOBAIU €/1BA JIM HE BIUIOTHYIO OJUH 32
ApyruM. BHemHe HETOPOIUIMBOE — B 2.5 MJIH JIET —
TEXHOJIOTUYECKOE PA3ZBUTHE NPEANIECTBYIOMUX Mase-
OJMUTUYECKUX (DOPMUPOBAHUN CJIYKHUIO OTIUYHBIM
(pOHOM /1711 BIIEUATIIAIONIETO KOHTPACTA C KAPTUHAMU
KyJbTYp T'OJIOLIEHA.

[TogMedeHHBI (DEHOMEH, Pa3yMEETCs, TPEOOBAT
obpacHenun. Hambonee npaBgonogoO6HbBIMU U apry-
MEHTHPOBAHHBIMU K43aJIUCh YK€ YIOMHHABIIUECH
THUITOTE3BI, COIVIACHO KOTOPBIM 3dPOABINIM OOJbIIMH-
CTBA TUX B3PBIBHBIX OTECHI[UI TAWINUCH €IIE B KYJIb-
Typax IIEUCTOLeHA /maneoanTa. OQHAKO HA IIOBEPX-
HOCTb OHM BBIPBAJIUCH B TOJIOLIEHE, B CPEJE MOCTIA-
JIEOUTUYECKUX COLIUYMOB. [T0JOGHBIE TUIIOTEZHI 11O-
POXK/AAIN B CBOIO OYEPEND U OTBETHI BIIOJIHE ONpeEJe-
JIEHHOTO Xapakrepa. Tak, IOYTH HE IMOJJIEKAIO CO-
MHEHHUIO, YTO B3PBIB UHHOBAITUH OBLI BBI3BAH 6/1ar0-
NPUATHBIMU MEPEMEHAMU B TTOOATBHOU TI'€O3KOJIO-
TUYECKOU CUTYALMU: UCUE3AIU JIEHUKOBLIE MACCHU-
BBI, KJIMMAT NPUOIMKANCA K COBpeMeHHOMY. TeMm He
MEHEE YBEPEHHOCTHU B 6€3yCIIOBHON CIIPABETIUBOCTH
3TUX NPEAIIOJIOKEHNI HE ObU10. KOHEUHO, IEpEMEHDBI
KJINMATa CBHIIPAIHU CBOIO POJIb, HO TOJBKO JIU OHU?

HauHeM OOCYXJ€HHE NAHHOU NPOOJIEMBI C YT-
BEPKIEHUSA, UTO €/1BA JIM HE BCE BIEUATIAIONIUE CO-
IUOTEXHOIOTUYECKUE «B3PBIBBI> MPOTEKAIU MO CY-
mecTBy ulb Ha EBpasuiickoM KOHTUHEHTE. Ha do-
He BocTounoit u KOxHOI AQpUKN — KOJIBIOEIU BCEX
€BPA3UNCKUX MATECOTUTUYECKUX KYJIbTYp — IaJIeo-
kIuMaT EBpazun OTINYAICA YepTAMU MHOTO XY/IIN-
MU, K 6JArOJATHBIM INEPEMEHAM HE PACIONATABIIN-
Mmu. CyJs IO BCEMY, PUTMUYHOE YEPENOBAHUE IIAIU-
AJI0B M UHTEPIIANNAAIOB B CEBEPHOM IONYIIAPUU OT-
Pa)anoch U Ha APPUKAHCKOM KIMMATE, HO PEAJILHBIE
BO3/JICHCTBHUA, KOHEUHO XK€, OBIN HECOMOCTABUMBI
C TEMU, UTO TEP3aJIU KyJAbTypsl EBpasuun, B 0COOEHHO-
CTH €€ 3aIMaJHbIX 00JACTEH.

Ho Besib MMEHHO HAa HEOOO3PUMBIX €BPA3UICKUX
MIPOCTPAHCTBAX IPEXK/E BCETO U OTPAOATHIBAIACE IIAT
34 IIArOM CJIOKHAdA, 3a9dCTYIO HEIIOBTOPUMAA B BaXK-
HEHIMUX JIeTAIAX CTPATErus KU3HEOOECIeYeHHs a-
JIEOJIMTUYECKUX KyAbTyp. M co3paBanach 3Ta crpare-
I'Usl UMEHHO B XO/I€ MOCTOSIHHBIX CJIOMOB JIEJHUKOBO-
IO KIMMAT4 — T.€. B YCJIOBUAX, BECbMA TPYAHBIX U Ma-
JIONPEJCKA3YEMBIX [UId CYMIECTBOBAHUA KyJabTyp. Ka-
KETCA, 9YTO CKOJBKO-HUOYAb CXOHBIX KIMMATHYEC-
KUX KPU3UCOB COBEPIIEHHO HE BEAAIN KYIbTYPHl A-
puku. I103TOMY PE30HHBIM MOKET BHITJIAAETD BOIPOC:
HE B TAKUX JIX B3JIETAX U MaICHUAX €BPA3UIICKOrO MNa-
JIEOKJIMMATA U HE B TOU JIX HIOCTOAHHO BO3HUKAIOIIEN
y HaCEJIEHNS HEOOXOAUMOCTH IPUCIIOCOOIEHUS K HE-
JICTKUM YCJIOBUAM JKM3HEOOECIICUeHHUS U KOpCHI/IHCH
BIICUATIAIONUHN PE3YIbTAT BBIPA3UTEIbHLIX CKAYKOB
U APKOM QUHAMMKH PAa3HOCTOPOHHUX HMHHOBALUI?
W IpOUCXOJUIIO BCE 3TO YXKE B CPEAE UMEHHO €Bpa-
3UUCKUX NOCTHANIEONUTUIECKUX KYIBTYP...

U BoT eme oaun Bonpoc. «lITypm» u OCBOEHNE HE-
BEJJOMBIX IIPOCTPAHCTB OOBIKHOBEHHO MPUXOJUTCS HA

J0J110 HanboJiee NPOABUHYTHIX I'PYIII OOUTATENEN, KO-
TOPBIE HBIHE 3449ACTYIO OIPEAENAIOT TEDMUHOM «Kpea-
TUBHBIC>. JICACTBUTENHLHO, OTBAXKHBIC I'PYIIIBI «Kpea-
TUBHBIX» MUTPDAHTOB YeThIpEX BeIuKux nepecejeHun
¢ Bocroka u Ora Agppuku B npuie/JHUKOBYIO EBpasuio
KOHTHUHEHT 3TOT Nnpeodpaszunu. Ho nepeceneHusl mne-
penoBoit EBpasum B AMEPUKY U TEM 11A4€ B ABCTPAINIO
HUYErO0 — IO BO3MOXHOCTH — OXKHAAEMOIO HE JI0-
crury. ITapamiespHo MO KAKOM-TO NPUYHHE TAKXKCe
CHUKIU B CBOCM PA3BUTUU UCXOJHBIC U JIPDCBHCHUINNC
A(ppUKAHCKHUE KYIbTYPHI. BIONIHE BO3ZMOKHO, YTO 3T
3araJjka — OJIHA U3 CAMBIX JIOOOMBITHBIX B UCTOPUU
PA3IMYHBIX HAPOJOB HANIEH IJIAHETDHI, IPUYEM COB-
CeM HeOOA3aTENbHO JpEeBHENIINX. [o3aHEE TOCTApa-
€MCS XOTA OBl BCKOJIb3b KOCHYTbCA U 3TOMN TEMBL.

«Kaneitpockon» u apo6HOCTb
€BPa3MNCKUX KyNbTyp

[M06a1bHON U30IALUN MATEPUKOB B I'OJIOLEHE COOT-
BETCTBOBAJI MAPAIIENBHBIA U PEIKUA POCT JPOOHOC-
TH/ATOMAPHOCTHU KYJIbTYD, YTO HAXOJUJIO APKOE OTPaA-
JKEHME Ha O6e30peXHBIX NPOCTPAHCTBAX EBpasum.
I 1E€MOHCTPALMU 3TOro (PEHOMEHA NPUOErHEM
K MaTE€pUAIAM, KAKYIIUMCSI HAUOO0IEE BEIPA3UTEIbHBI-
MU IpU JeMU(PPOBKE KAPJUHAIBHBIX 3TANOB MUPO-
BOM uCTOpUM. Peub mnaer O TeX KOHTHHEHTAJIbHBIX
3KOJIOTUYECKUX C/IBUTAX, KOTOPBIE IMOCIEJOBAIN 32
YXOZIOM B IIPOIIIOE JIEAHUKOBOTO nepruoaad. Hacryme-
HUE I'OJIOLEHA IIPUBEJIO K TOMY, YTO IIAT 34 IIArOM I'e-
HEPaJIbHAA I'€O3KONIOINYECKAA KapTUHa EBpasuu cra-
J1a IPUOOPETATD UEPTHI YKE BIIOTHE COBPEMEHHOM.
YacTUYHO 3Ty TEMY MBI 3ATPATUBAIN B KOMMEHTA-
pUAX K ONyOJMKOBAHHON B IPEJBIYIIEN CTAThE Kap-
TE*, I71e, HAIpUMeEp, pasjaenenue EBpasun Ha CEBEPHYIO
1 IOKHYIO HOJOBUHBI OOBACHANIOCH PACCEKAIOIUM
KOHTUHEHT MHOTI'OTBICAYECKUIOMETPOBBIM AJIBIIUN-
CKO-TUMaQIaNiCKUM CKJIAA44TBIM II0ACOM. IIpu 3TOM
MOJKHO IIOJIAIdTh, YTO IpEQIaraeMble PAMKU YJICHE-
HHS MATEPHUKA BPAL JIU BRI3OBYT CEPBE3HBIE BO3PaAXKeE-
HUA. YK€ B PAHHEM I'OJIOLIEHE KYJIbTYPHI I0KHOI I10JIO-
BUHBI EBpAa3UN — 4 UX HBIHE BBIICJICHO YXKE U3PALHOE
MHOXKECTBO, — 6€CCIOPHO, OTINYAINCH OT CEBEPHBIX.
B cBoi0 ouepenp, ceBepHble (POPMUPOBAHUS TAKKE
pacnajanuch Ha OOMMPHBIE 1 MHOTOOOPA3HBIE TPYII-
IIBI COIIUYMOB, IIEJTMKOM CBA3AHHBIX C KAKON-TO OCHOB-
HOM 3KOJIOIMYECKON 30HOM EBpasum — Hampumep,
crenHom (B npegenax CTEMHOTO MosACa), a4 TAKXKe Jiec-
HOI U, HAKOHEL], JIECOTYHPOBOM U TYHAPOBOU. Apea-
JIBL KYJIbTYPHBIX TPYNIUPOBOK OBIIN BBITAHYTHI B HIU-
POTHOM HAIIPABAECHUM: UX IIOJOCHI IPOTATUBAIUCH
€ 3ama/la Ha BOCTOK HA MHOTHE THICAYN KUJTOMETPOB.
ba3oil €Bpa3uiCKUX pa3/esloB OblId HE TOJIBKO
I'€03KOI0Irus. YWICHEHNE KOHTUHEHTA Hd I'MI'AHTCKUE
6s10kM 3amaja u BocToka OTpaxkasa v aHTPOIOJIOruYe-

* Yeprvix E.H. Kynsrypsl Homo: y3/I0Bble CEOKETI MUJUTMIHONCT-
HEN UCTOPHU. B 1€I0BBIX TUCKAX Iu1ercToIeHa // [Ipupoaa. 2018.
Ne4. C.57.
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CcKUH paxTop. Tax, HA 3amagHOIN MONOBUHE EBpazuu
JJOMHUHHPOBAIN PA3HOOOPA3HBIE EBPONEOU/IHBIE /KAB-
Ka30UJHbIE I'PYIIILI H0mo. BOCTOK MaTepUKA OKKYIIU-
POBAIN KYJIbTYPHI C HACEJIEHUEM MOHTOJOULHOTO 06-
JnuKa. JIMHUA pasjena MexJy 3TUMH OIOKAMHU JOCTa-
TOYHO KECTKO PA3Pe3aJia 10 BEPTUKAIN BCE OPUEHTH-
POBAHHBIE HA IKOJIOTUIO APEAJIBI IUPOTHOI'O PACIPO-
crpaHeHusd. YieHeHue 310 B CBOCHU NPUHIIUIINATIBHOM
OCHOBE COXPAHMIIOCH U I10 CEH A€HD, XOTS JIMHUA PA3-
Jena yXKe HE MOXET BBIIVIAAETb CTOJb OIPEEIECHHO
JKECTKOU, KAK B PAHHEM TI'OJIOLIEHE.

TakoBbIMH, PA3yMEETCS B CAMBIX OOLIUX 4YEPTAX,
MOJKHO IIPEJCTABUTh OCHOBHBIC PE3YIbTATHl (PAHTAC-
TUYECKOI'O (perepBeEPKA MOCTIAICONIUTUYECCKUX KYJIb-
Typ 3MOXM TOJNOILEHA. BHemHe, Ha (POHE IMUPOKUX
U KAXKYIIMXCA CIOKOMHBIMU B CBOEM MUJIJIMOHOJET-
HEM PA3BUTUU MANEOJUTUIECKUX KAPTHUH, TOJOLEHO-
BB B3PBIB OMOCOLMAIBHBIX (DOPMUPOBAHUN IIPOU3-
BOJUT BIICYATACHUE HEYPABHOBEIIEHHOI'O, GECCHUC-
TEMHOTI'O U JJAKE XdOTUYHOI'O KAJIEHUAOCKOIA KYIbTYP.
[Ipy 3TOM yXe C Ha4ala rojloleHa (PakTop NPUHIU-
NUAJIBHO HOBBIX — 3d4aCTYIO AK€ PEBOIIOLMOH-
HBIX — TEXHOJOTUYECKUX B3PBIBOB HAYAJ CBOE XKECT-
KO€ JaBieHue Ha (OPMUPOBAHUE CTPYKTYp U TI'E€HE-
PAIBHBIX CXEM PA3JIUYHOIO POJA MEXKYJbTYPHBIX
B3AMMOCBA3EH U B3AUMO3aBUCUMOCTEH.

Mopenu Xu3HeobecneueHusa:
npuceanBanwasa 3KOHOMUKa
UM «KNpUHUMN AOMUHO»

B psafly TEXHOTOTMYECKUX B3JIETOB C CAMOIO Haudala
00paTUM BHUMAHUE HA MOJIC/IN OOECIIEYCHUS TIOJCH
HEOOXOJAMMOM /I UX KU3HU NHINEH. Begb UMEHHO
C 3TOT'O HAYMHAIOTCA U MOJAEPKUBAIOTCA BCE (DOPMBI
(PU3NONTOTUYECKOTIO CYIECTBOBA-
HUS KUBBIX OPTaHU3MOB, IPUTOM
HE TOJIBKO 4ea0BeKa. OO6BIYHO pa3-
JUYAIOT JBE OCHOBHBIE MOJEIU
KU3HEOOECIIEYEHUA UIN KE IKO-
HOMMKM: NPUC8AUBAIOUAR N NPO-
u3600auan. IIpu TakOM OTHOCH-
TEIbHO OETJIOM IOJXOJ€ Pa3/u-
YUTb WX HECJIOXHO. B mepBoM
CIy4ae B MUIY UJET BCE — PACTHU-
TEJBHOE WIHN JKUBOTHOE, — B IIPO-
U3BOJICTBE YEI'O YEJIOBEK y4aACTHUA
HE NpUHHUMAET. Bropoit Bapuanr
MOAPA3yMEBAET, UTO TJIABHYIO
POJIb B CO3[JAHUU PA3IUYHON IIPO-
JYVKIIUU MOXET HUTPATh WU K€
B PEATbHOCTU HUIPAET JEATENb-
HOCTD JTIO/ICH.

[TpucBanBaoImas 3KOHOMUKA
110 CYTH IPEJCTABIAET COOOI IPU-
CYMIUIT BCEMY MUPY MJIEKOIUTAIO-
mMUX Cyrybo OUOIOTUYECKUI (e-
HOMEH. DTOT MUP MOKET (PYHKIU-
OHHUPOBATb 0€3 3AMETHBIX KPUTHU-

YECKUX CJIOMOB JIMIIb B CIy4d€ AOCTATOYHO CTPOTrO
BBIZIEP)KAHHOTO 6alaHCa HA KOHKPETHOM y4aCTKe
3€MHOU IIOBEPXHOCTU MEXAY: 4) MACCON NPUTOJHON
B MHUIIy PACTUTENbHON MPOJAYKIINY; O) YUCIOM OCO-
6€ell TPABOSAJHBIX KUBOTHBIX, IUTAIOIUXCS ITOU pac-
TUTEJIBHOCTBIO; B) YHUCJIOM OCOOEH XUIIHBIX >KUBOT-
HBIX, IUTAIOMUXCS [IJIOTHIO TPABOSJHBIX.

Eciu 11ouBa MAJIOIUIOAOPOJHAA — CKAXEM, TYH/-
pa/necoTyHapa UK MYyCTBIHA /TOJAYIYCThIH, — TO Ha
HeEl OOBIYHO MPOU3PACTAET KPANHE OTPAHUYEHHBIN
«dCCOPTUMEHT» NPUT'OAHBIX B MUY PACTEHUN. B Ta-
KOM CJIydde MOCTAEAYET OTYETAUBO BBIPAKEHHBIN €C-
TECTBEHHBIN JIMMUT HA YUCJAEHHOCTD I'OJIOB TOI'O CTa-
J1a TPABOSIHBIX, KOTOPBIX OYAET B COCTOSHUU IPO-
KOPMUTb KOHKPETHBIN y4aCTOK 3€MJIM B KOHKPETHOE
BpeMs. B €BOIO ouepenp «TPaBOAAHBIN> IUMUT OYAET
JUKTOBATDH (M IPUTOM JOCTATOUYHO KECTKO) XUIHU-
KaM UX YUCJICHHBIN JUMHUT, KOTOPBIH O0ECIEUUT UX
HOPMAJIbHBIM IIPOIUTAHUEM 34 CUET 3aJPAHHBIX UMU
TPABOSAJHBIX KUBOTHBIX.

Mogenb IpUCBAUBAIONIEH SKOHOMUKY IIOJHOCTBIO
JOMUHUPOBAIA CPEAU NANEOJIUTUYECKUX KYJIbTYpP
MJEHCTOIEHOBOM 310XU. Jla M B roJIOIlEHE OT HEe
YAABAJIOCh OTPEYDLCA AAJNEKO HE BCEM COLMYMaM. bo-
JIEE TOI'O, B KAUECTBE CIIENU(PUIECKOIO PAPUTETA OHA
JOXuBaaa 0 HOBOro BpeMeHU, IpUYEM JAXKE B IIE-
pudEPUNHBIX PETHUOHAX MEPEAOBOIO B TEXHOJOTHU-
YECKOM IlJIaHE EBPA3UIICKOTO aHK/IABA.

[Ipu OOCYX/JEHUM TaKOU MOJEIU INEPE] HAMU
BO3HHUKAET YETKAS ACCOUMALUS C «IIPUHIUIIOM O~
MHHO». Beaib Homo B paMKaxX 3TON MOJEJIU HUYEIO
HE NIPOU3BOJUT, — OH OOUTAET JIUIIb 34 CUET IIPU-
POAHBIX PECYPCOB. YEJIOBEK TOXKE XUIIHUK, HO BCE-
SAHBIA, U €ro OIMKANUIIMU «COPOJJUYAMU» B IIJIAHE
BCESJAHOCTU YHUCIATCA MEJABEJb U CBUHbA (KaOaH).
Homo CTOJb K€ HEOTIYYHO 3dBUCUM OT «APOB IIPU-

Maneonutnyeckoe 3axopoHeHue 6pata 1 cecTpbl loHOro Bo3pacta (12-14 n 9-10 net
COOTBETCTBEHHO) B coe nocenenus CyHrupb 6n13 Bnagumupa (HUKHAS unniocTpa-
UM — pEeKOHCTPYKUMs Morunbl). Opexpa 6bina yKpaleHa Maccoi Menkux 6ycuH,
BbITOYEHHBIX U3 MAaMOHTOBOI KOCTU. TOrpeGeHHbIX CONPOBOXAANN BLITOYEHHbIE U3
KOCTel MaMOHTa KOMbs, CaMOe ANMHHOE U3 KOTOPbIX [OCTUTANO0 2.4 M.

3pecb 1 panee dotorpadum npesocTaBneHbl aBTOPOM
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pOJbl», KAK U JAPYI'ME XHUIHUKH, U BIIOJHE E€CTECT-
BEHHO, YTO TE€ €T0 BOCIPUHUMAIN KaK BPara U KOH-
KypeHTa Ha NoyAax JoOblyn numu. IIpasja, rpynmna
Homo 6bl1a MOIIHEE — BEJb UX PYKHU VXKE CKUMAIHU
CMEPTOHOCHOE OPYKUE, B TOM YHCJIE METATEIBHOE.
Ho npu BCceEM TOM, AK€ B INKOBAHUHU I10 CJIY4YAIO TO-
6e1 HaJl CBOMMU XUIIHBIMU BParaMu-COpPOJUYAMH,
YEJIOBEK OBLI HE B COCTOSSHUM BBIPBATBCSA U3 XKECT-
KUX PAMOK «IIPUHIUIA JOMUHO». CyMMapHas 4uC-
JIEHHOCTb IEPCOH Homo paxe npu nobeJHOM puHA-
e He MOTIJA MPEBBICUTh HEKUU — BEChbMa JIOCAJ-
HBI — JKECTKUI JUMUT. [Ipeojoners ero CTaHoBU-
JIOCh BO3MOSKHBIM JIMIIb B CIy4ae MEpexoja Ha HO-
BYI0 MOJEJb KU3HECOOECHEUEHUs — K IKOHOMUKE
NPOU3BOAAMIETO TUMA. OJHAKO TAKUE PEBOTIOIUOH-
HBIC C/IBUT'M CBEPIIAJIUCH yKE HE B IJICHCTOIE-
HE—-TAJIEONUTE, 4 B TOJOICHE.

Moaenu Xu3HeobecneueHus:
npouspopAalaa 3KOHOMUKaA

M3Ha4aIbHO OTMETUM, ITOXKANYHA, HEKYIO YCIOBHOCTD
B CO/IEPKAHUM HNIMPOKO PACHPOCTPAHEHHOTO CJIOBO-
COYETAHUSA «IIPOU3BOAAIIAS IKOHOMUKA». B pamkax
3TOU MOJIEJIU YETIOBEK CJIOBHO BCTYIIAET B HEKYIO CIIE-
HU(PUYIECKYIO JOIOBOPEHHOCTD C IPUPOLOU C LIEJIBIO
XOTA OBl YACTUYHOTO €€ «IIPUPYYEHUs». [TIOJHOCTDBIO
OTOPBATHCA OT NMPUPOJHOTO (PyHAAMEHTA HOMO HU
B KOeM ciydae He MOT. OH 6bUI B COCTOSHUU JIMIIb
NPUCIOCOOUTHCS K YCIOBUAM CPEJbl U MOAYYATh OT
IPUPOJBL XOTA OBl HEOOXOJUMBIIT MUHUMYM IS CBO-
€ro 6MOJOTUYECKOTO OBITUSA. MBI K€ — HAOII0ATEeaN
C BBICOT HBIHEMHUX OT/[AJIEHHBIX THICAYEIETUI — OT-
JIAYAEM NIPOU3BOJANINNA TUI 3KOHOMUKHU OT IPHUCBA-
MBAIOMIETO HA MATEPHUANAX HCKOMAEMBIX KYJIbTYP
C IIOMOIIBIO PAJA HE CTOJb YK CJIOXHBIX METOJAOB.
OJHAKO 3Ta BHEIIHAA IPOCTOTA B OIIPEACICHUAX MO-
JieTeit He 10JDKHA 3ACJIOHUTD T€ BEIUKUE YCUIUA, KO-
TOPBIE TPATWIM APEBHUE KYAbTYPBI IPU CMEHE BEAY-
MIUX TUIIOB SKOHOMMKH, IPUYEM YCHUJINA HENPOCTHIE
U NIPOTSKEHHBIE BO BpeMeHHM. HeoO6xoaumo ObuIO,
KaK NPUHATO T'OBOPUTH HBIHE, NPUOOPECTU OMIBIT
B KYAbMUBAUUY TEX PACTUTEABHBIX BUJOB, UTO JIOAU
HCIIOJIb30BAIM B NPEAMIECTBYIOMEN 9KOHOMUYECKON
Mojenu. ONATb-TAKH TPEOOBAIOCH, B COTNIACUHU C CO-
BPEMEHHOHU HAYYHOU HOMMHAILMEH, IPOBECTU 000-
MaHueanue, I xXe, IPoIe roBOPH, NPUPYUums Te
BU/IBI JKUBOTHBIX, YTO MOTJH CJIYKUTb HE TOJIBKO HC-
TOYHHUKOM MHUIIU, HO U B KAYECTBE TATJIOBBIX. [l 110-
CTUKEHHUS B MOJOOHBIX JICAHUIAX UCTUHHO npodec-
CUOHAJIBHOTO YPOBHA TPeOOBANCHA, KOHEYHO, OIBIT
€/IBa JIU HE JIECATKOB IMOKOJEeHUN. UMEHHO 11O 3TOM
NIPUYUHE NEPEXOJHBIN MIEPUOJ OT NMPUCBAUBAIOIIEN
(GOpMBI IKOHOMHUKH K IPOU3BOJAMIEH MOTPEOOBAT
HEMAJIOI0 BPEMEHHU. B pa3HbIX peruoHax Eppasuu
3TH NMPOLECCH OTAUYAIUCH KAK CBOUMHU OCOOEHHOC-
TAMH, TAK U XPOHOJOTHUYECKON IMPOTAKEHHOCTBIO.
[To3TOMY B Ja/IbHEHNIIEM U3JIOKEHUHU MBL OYZIEM 0Opa-
mAThCA K NIpUMepaM Tex (POPMUPOBAHUM, TLE MO-

JIeb TPOU3BOJIANIECH 3KOHOMHUKHU NpPEACTaBana yxke
YETKO BBIPAKEHHOI.

B 6€36pexHOI Cpefie €EBPA3UNCKUX KYJIbTYP MOXK-
HO PAa3/M4YaTh ABA — BHEIIHE KAaK OBl MOJAPHBIX —
BAPUAHTA MOJIENN NPOU3BOJAIMIEN IKOHOMUKMU. [lep-
BBII — OCE/JIBIM U COBOKYIIHBIH, T.€. 3EMJIE/IENbYEC-
KM IJTIIOC CKOTOBOAYECKUI. BTOPOX — MOGUIBHEIN,
KOY€BOM /TIOYKOYEBOM, CKOTOBOAYECKUN. [Tpuyacr-
HBIE K IEPBOMY BAPUAHTY COLUYMBI OBUIM PACIPOCT-
pAHEHBI NPEUMYIIECTBEHHO B I0KHOI NOJOBUHE EB-
pasuu. JIOKanM3auusa CKOTOBOJYECKUX KYJIBTYD BTO-
poro BapuaHTa ObIA CBA34HA IVIABHBIM O6PA30M CO
CTENHBIM [TOSICOM MATEPHUKA.

B 3eMielenbueCcKO-CKOTOBOJUECKOM BAPUAHTE
MOJIEIN NPOU3BOJAIEN 3KOHOMHUKHU 3€MIEJEIELL
JOJIKEH OBl 00/1a7aTh ONPEJECIEHHBIM YMEHUEM
1 HaBbIKAMU. Tpe6GOBAIOCHh OCBOUTD YY4ACTOK U 32CE-
ATb €0 OTOOPAHHBIM JI/I 3TOT'O 3€PHOM, ITOCJIE YETO
NOCTOAHHO OXPaHATh: CHAYaId OT ITHUI], CTPEMS-
MUXCA CKJIEBATb 3€PHA, 4 IOCIE MOSABICHUA BCXO-
JIOB — YK€ OT JUKUX TPABOSAHBIX, CHOCOOHBIX B Ha-
6€re UX YHUYTOXKUTD. B KOHEYHOM UTOTE HYKHO OBI-
JIO YMEHHE ONPEJENATh TOTOBHOCTD YPOKAA K KATBE
U K nocueayomen oopadorke 3epua. Ocebli nac-
TyX (P)OPMUPOBAJ CTAZO U €TI0 COCTAB, BBIABIIAI IPU-
TOJIHBIE JIJIS1 S)KUBOTHBIX OJIMKHUE BBINACH, OOUXAKHU-
BaJI CKOTHHY, HA0IIOAAS 32 €€ COCTOSIHUEM U 3[J0PO-
BbEM, OXPAHAN CTAAO OT HAMAJAEHUHN <«KOHKYPEH-
TOB—XHUIIHUKOB>. HAKOHE, /1 IPUBEPKEHIIEB 3€M-
Je/IeNbYECKO-CKOTOBOJUYECKOTO BAPUAHTA OKa3a-
JIOCh BECbMa CYIECTBEHHBIM 00Ia7aTh TAKXKE HABbI-
KaMH BBIOOpA COOTBETCTBYIONUX MECT OOUTAHUA
6J113 BOJOIIOEB. Ha 3TUX MeCTaxX JOJIKHBI OBLIN 0051~
34TEJNBHO COOPYXKATHCA MOCTOSHHBIE KUININA, BEAD
34CEAHHBIE MOJIA JIATENBHBIX OTJIYYEK HE IIPOMIANH,
1 UX X035€Ba OKa3BIBAJIUCH, 10 CYTH, IPUBA3AHHBIMU
K OJJTHOMY MECTY.

CTpyKTypbl (POPMUPOBAHUN MOOUIBHOIO CKOTO-
BOJYECKOTO BAPUAHTA B PAMKAX MOJEIN NPOU3BO/s-
e 9KOHOMUKH KaXYTCA MEHEE CIOKHBIMU. B HHUX
OTCYTCTBYET, HAIPUMEDP, HEOOXOJUMOCTb COBIIIONE-
Hus 6anaHca (Ipasja, ECTECTBEHHBIM 00Pa30M pery-
JUPYEMOTO) BHYTPH KAXK/JOTO COLIUYMA MEXKAY 3aH-
TUAMU 3E€MJIEJICIUEM U CKOTOBOACTBOM. OCHOBHOE
BHUMAHME HOCUTEJIEN KYJIBTYP 3TOTO TUIA ObLIO 06-
pameHo UCKIIOYUTENBHO HA )KUBOTHBHIX. B mpuHIU-
ne TpebOBAHUA — ONATb-TAKU €CTECTBEHHOIO IO-
pAKa — K KOYEBBIM/IOAYKOYEBBIM MACTYXaM OTBE-
Yaand TEM, O KOTOPBIX I'OBOPHUJIOCH B HPEABIAYIIEM
Bapuanrte. OJHAKO B JAHHOM CJIy4ae HEIPEMEHHAA
1 MOBBLIIEHHASA MOOUIBHOCTD IPUPYIAEMBIX JKUBOT-
HBIX Halarauaa ocobble TpeOOBAHUA K COCTABY CTAJA,
P4BHO KaK U K X4PaKTEPy HEOOXOJAUMBIX NACTOUII,
[TocnegHue cBoOER OOGMUPHOCTHIO U PA3HOOOPA3UEM
PaCTUTENBHOCTH, 6€3 COMHEHUS, JTOJIKHBI OBUIH TIpe-
BOCXO/UTb T€, YTO OBIIU XAPAKTEPHBI IJIg MACTY-
LIECTBA B OCEMJIBIX Ky/IbTypax. KpoMe TOro, cemencr-
Ba KOUEBBIX CKOTOBOJJOB HUKOI/Id HE COOPYXKAIHU Ce-
6€ MOCTOAHHBIX KMINIL, O6XOAACH JIETKUMH INATPa-
MU (BpOJIE I0PT).
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I eKT 0T CMEeHbl IKOHOMUYECKUX MOAEN e

HMTaK, 4TO K€ NPOU3OULIO C KyAbTYpaMU Homo nocie
MEPEXO/A OT MPUCBAUBAIOIIEN K IPOU3BOAANIEN KO-
HOMUKe? HazoBeM, IMOXKAIYH, IVIABHOE: B PYKAX Y€JI0-
BEKd OK43aJIOCh IIPOU3BOJICTBO )KMBOTHBIX U PACTU-
TENBbHBIX IMPOJYKTOB, MO3BOJISABIIEE €My ObOECIedu-
BAaTb NPOKOPM CYIIECTBEHHO — U JIaXKE€ MHOTOKpAT-
HO — OOJIBIIErO YUCIA OCOOEN, HEXKENU NPU HAIU-
YU KECTKUX (PUIBTPOB «[IPUHIUINA JOMUHO» B MO-
JIe/I IPUCBANBAIOIIECH 3KOHOMUKU. DTO BOBCE HE O3-
HA4aJO IOJHON CBOOGOJABI OT NPUPOAHBIX YT,
32 paMKU KOTOPBIX KYJAbTYPHl H0mO HUKOT/A MOJTHO-
CTbHIO BRIMTU HE MOIJIU U HE BBIXO/JIUJIN BIIJIOTH 10O Ho-
BOTO BpeMeHH. HUKy/la HE UCY€e3aIn 3ACYXH, HABOJ-
HEHUS, )KECTOKHE MOPO3bl, ANUJEMUHN U STU300TUMH...
Ho pe3ynbTaThl pEBOJNIOLIIMOHHOIO NPOPBIBA CTAIHU
JOCTATOYHO OUYEBUJHBIMU: YEJIOBEUYECCKUM KYJIbTypaM
yJa70Ch CHUABHO MOHU3UTH YPYUYABIIYIO UX BBICOTY
TOTO GApbEPA, UTO NPENATCTBOBAIL UM XOTS GBI UaC-
TUYHO OCBOOOIUTHCS OT IPUPOJJHON 3aBUCUMOCTH.

Pe3ynbTaT NpOSABUICA JOCTATOUHO OBICTPO U BBI-
pas3uiacd B CTUMYJIUPOBAHHOM MOJCIBIO ITPOU3BOIA-
meil SKOHOMHUKH JIeMOrpacudecKoM B3phIBe. Teneps
NIPEBOCXOJICTBO KyJIbTYp HOomo — HE TOJbKO TEXHO-
JIOTUYHOE, HO U YHUCJIECHHOC — HaJ €ro M3BCYHBIMU
XUIIHBIMU COIICPHUKAMU IIAT 34 MIArOM BO3PACTAIO
1 CTAHOBUJIOChH BCE 0OoJsiee U 0OO0JIEE OYEBUHBIM.
[TpepmecTByomas MOJE/Ab 3KOHOMUKHU IO CYyTH TpE-
6OBaIa OT YEJIOBEKA 3aTPAT JIbBUHOMN JOJIN 3HEPIUU
NIPEUMVIIECTBEHHO Ha 20X 32 MICHOHW THIICH.
W TONBKO yKe OBIaJjeBasi HOBBIMU IIPUEMAMMU, KYJIbTY-
pbl Homo npuo6peTany CymecTBeHHO 60IbITYIO CBO-
60/ly B MOUCKAX MOTEHIIMAJIA PAHEEC HEBCJOMBIX IIY-
T€ COOCTBEHHOI'O PA3BUTHS, PABHO KdK U IIOHUMA-
HUS OKPYXAIOIETo UX MUPA.

Haubomnee BneyaTadaiomue pe3yabTaTbl CMEHBL MO-
JieNeit OTPAa3WINCh HAa APXEOJOTHUECKUX KYJIbTYpax
I0KHOM TMOJOBUHBI €BPA3UMCKOro 3amana. MMeHHO
B 3TOM ApPEAJIC UMEJIU MECTO, MOXKAIYH, CAMBIE IPKUE
MIPUMEPLI MEPETOMHBIX CABHUIOB B 9KOHOMHYCCKHUX
Mozenax. OCOOEHHO 3TO BBIPA3UJIOCH B IMOSBJICHUU

OIPOMHBIX, CTPYKTYPHO CJIOKHBIX MOCENIEHUH, KOTO-
pble TOPOU MOXKHO IPUYUCIATD AK€ K PAHTY TOPO-
J0B. OTINYHS OCOOEHHO 6HPOCAIOTCS B I71a3a P HE-
MIOCPEACTBEHHOM CONOCTABIEHUN UX C MOCENKAMH,
OTHOCAIUMHUCA K KYJbTYPAM IIPEAIIECTBYIOMEN MO-
J€U IPUCBAUBAIONMEN 3KOHOMUKU. [IPUMEPOB TAKUX
«rOPOJIOB» JOCTATOYHO MHOTO, HO B CTaThE OT'PAHU-
YUMCS €JUHUYHBIM YIOMUHAHUEM 3HAMEHUTOIO IO-
cenenus YaTan-xOHUIOK, CYLIECTBOBABIIEIO HA IOre
Anartonun 9-8 THIC. I€T HA3aJ 1 OTHOCSIIETOCS K I1e-
PHUOMlYy TAK HA3BIBAEMOTO JOKEPAMUYECKOTO HEOIMUTA.
JKninoit XouIM OXBaThIBAJI 13 ra IpU MOIHOCTHU KYJIb-
TYPHBIX HAIJIACTOBAaHUU 10 19 M. Cinou copepxanu
MHOXECTBO SIPKUX CJIEA0B KUJIBIX IOCTPOEK U BECh-
M2 PA3HOOOPA3HBIX CBATUINILY,

KOHTpacTOM KUJIOMY XOIMY YaTalI-XI0NIOK, [IPAB-
Jld YK€ M3 BECbMa OTJAJICHHOIN CEBEPHON 006/aCTH,
MOJKET IOCHYKUTb HEOOIBIIOE U TUIIMYHOE I (PU-
HAJIBHOI'O majneoauTa ceaume IOAMHOBO BO3PACTOM
OKOJIO 15 THIC. JIET, pACHONIOKEHHOE B 6accerHe Jlec-
Hbpl—CypocTu. Ilocenenne CTaao U3BECTHBIM 06J1Ar0-
Japs mape OKPYIJIBIX KUIHUIL, KOHTYPBI KOTOPHIX OBI-
JIX BBUIOKEHBI KPYITHBIMUA KOCTAMHA MAMOHTOB — IIp€-
MMYIECTBEHHO OOJIOMKAMU YEPETIOB. Pa3nnuusa Mex-
Jy 060UMH MAMATHUKAMU HE MOTYT HE BICUATIATD.
ITo CYIMECTBY MBI BBIHYKAEHBI CONOCTABIATD /IBA 46-
COJIIOTHO HEPABHO3HAUYHBIX OOBEKTA: C OIHOM CTOPO-
HBI, KDYIIHBIN, CJIOKHBIH 110 CTPYKTYPE U IIOTOMY €B4
JIU1 HE APEBHEUIINU <«IOPOJ» IJIAHETHL; 4 C JJPYIOH,
IIyCTh BECbMd OPUTMHAIBHBIN, HO B PEATbHOCTH THU-
NUYHBIH KPOXOTHBIN MTOCENOK JPEBHEKAMEHHOI'O Be-
ka. IToJo6HOro poja SpKHUE KOHTPACTBl HACHIAIU
KapPTUHBL PA/1a €EBPA3UUCKUX PETHOHOB, OHU OTPaXa-

* TAKME MTAMATHUKH, KAK YaTAI-XIOMIOK, COBMA3HNTENBHO COTIOCTAB-
JIATh CO MHOTMMM PAaHHHMH JIPEBHEPYCCKMMH Tropogamu 9—10-ro
CTOJIETUI, BE/Ib HOPMAHHBI Ha3bIBAIN Pych [apoapurotl, T.e. «cTpa-
HOM ropojio». MHOTHE JPEBHEPYCCKUE TOPO/JA B TE€ HAYAIbHBIC
BEKa POCCHUMCKON UCTOPUM YCTYIIAIA AaHATOJUNICKOMY XOJIMY [d-
JKE MO TIOMIA/IN, A YK TI0 HACBIICHHOCTH KYJIBTYPHBIX CJIOCB —
TeM bosnee [4]. Tak moyeMy 661 HaTan-XIOMIOKY TaKKe HE YUCTUTBCA
TropojoM?

Xunoi xonm Yaran-xioitok BpeMeH fOKepaMUYeCKOro HeoaunTa Ha ore AnaTtonun (cneBa) M npouecc paCKoOnoK ero Xunblx n ca-
KpaJibHbIX NOMELEeHN.
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JI PE3YIbTATBl BOUCTHUHY PEBOJIIO-
IIMOHHBIX CJIBUTOB IIPU CMEHE MO-
neyned 3KOHOMUKM. MMEHHO mOo-
3TOMY KXKETCS, YTO NPOCTPAHHBIE
KOMMEHTApUHU 3/1€Chb OYAYT HU3-
JUAITHAMH.

Jpyrum pe3yabTaTOM CMEHBI
3KOHOMMUUYECKUX MOJEIEH CTana
HA4aBIIas CPa3y K€ IPOSBIATHCS
HEPABHOMEDPHOCTb PA3BUTHS KYJIb-
Typ B Pa3JMYHBIX PETHOHAX EBpa-
3UU. B 3TOM OTHOIIEHUM IIEPBBIA
IIJIAH HENIPEMEHHO 3aHUMAJ PETu-
OH, U3/JABHA UMEHYEMBII aPX€0JI0-
raMu M UCTOPUKAMU Kak Ilepen-
Hui wii bmwxknun Bocrok. IIpas-
J1a, C TMO3UIUNA PEAILHOTO YJIEHE-
Hus EBpasun Ha BocTok m 3amaj
JJAHHBIIT TEPMUH yJAYHLIM HE Ha-
30BEIIIb, BE/Ib ITOT APEAJ, OXBATHI-
BAIOIUN BEpXOBbA IBypeubs (Tur-
pa—Esppara), Bocrounyo Anaro-
JIM10, JIEBAHT U MeCOonmoTaMHuIO, 11€-
JINKOM OTHOCHUTCA K IOKHOM II0-
JIOBUHE €BPA3UICKOIO 3amajd.
VIMEHHO 37€Ch OBUIM COCPEAOTO-
YEHBl 3HAMEHATEIbHBIE MAMATHU-
k1 10—6-ro THICAYETICTHIT 0 H.3.,
IIOCTOAHHO YJUBIAIONAE APXEO-
JIOTOB HE TOJBLKO 60raTCTBOM, HO
1 CBOEH HEMOBTOPHUMOCTbIO. O6b-
€M CTaTbU IIO3BOJIAET JIUIIbL YIIO-
MSAHYTb HEKOTOPBIE U3 YUCIA MOJ-
BEPraBOIMXCA IMMUPOKUM PACKOII-
KaM: IoceneHud YauoHIO-TENEeCH,
Hesanu-gyopu, a Takxke Temnb-Xa-
JIyJa, I'le 3aXOPOHEHHBIE 4Yepena
JIIO/Ie! OBITN MOKPBITHI INTUHAHBIMU
M4CKaMH, BOCHPOU3BOJUBIINMU
NPWKA3HEHHBIN OOJIUK HEPCOHDL
K mogo6HBIM BEIZAIOMIUMCSA TAMAT-
HMKAM OTHOCHJICS M TOJBKO YTO
NPEACTABICHHBIN — XOTS TaKKe
O4YE€Hb KPATKO — TI'OPOJ-IIOCEIIe-
nue Yaran-xiofiok. B aroMm pany,
pasyMeercs, MMEET CBOE MECTO
1 YHUKQIbHBIN XPaM-CBATUINIILE
I'ébexnu-rene ¢ ero paHracrTuyec-
KUMH KAMEHHBIMHU CTEIaMu*...

Ha ¢done apesnocrent banxkme-
ro BocToxka mNpaxkTU4YeCKH BCE
CUHXPOHHBIE NMAMATHUKU CEBEP-
HBIX 30H KaXYTCA UYPE3BLIYANHO

* TTaMSITHUKAM JIAHHOTO PErHOHA GbLIA MO~
CBAIIIEHA JIOCTATOYHO MOJAPOOHASL, C OOJIb-
MM YHCJIOM WUIIOCTPALINIL CTAThsl aBTOPA
«Crpykrypa EBpasuiickoro mupa Ha (GoHe
T'CO3KOTIOTUN TIOCTIE€ OTKPBITHS METAJIIOB.
Cesep—IOr» (ITpupopa. 2011. Ne7. C.3-13.).

Cnepgbl 06/103KeHHOr0 06710MKaMu YyepenoB MaMOHTa NaneoJINTUYEeCKOro Xunuila Ha

crosiHke 0anHoBo (6acceitH [lecHsl).

[pesHeiwnit xpam [€é6eknu-Tene B BoctouHoi AHaTONMK: BUA CBEPXY, @ TaKKe OT-
JeNbHble YKpalleHNs, BbICEYEHHbIE Ha TPOMAAHbIX KAMEHHbIX CTenax.
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Mocenenune Tennb-Xanyna B CesepHoit Cupuun. Yenoseyeckune
yepena 3axOpOHEeHbl C MUHAHLIMW Mackamu (fokepamuyec-
KU HeonuT).

MegHble U CBUHLOBbIE NPEAMETbI U3 CIOEB MOCENEHNIT INOXU
npoTomeTansa.

CKPOMHBIMU U OJE€AHBIMU — MPUMEPHO TAKUMU, Ka-
KMMU OB JJAKE BIEYATAAIONME CBOUMUA KOHTYPAMU
skunma JOguuoBa B cpaBHEHNUU € aTaI-XIOMIOKOM.

U eme 06 OZHOM BAXKHOM IIPU3HAKE JPEBHECUIINX
KyJIBTYP 3TOrO apeasa. B closax psAfa TaMATHUKOB yXKe
BCTPEYEH METAILI — MEAD U JIAKE CBUHELL Bce uayueH-
Hble 06pA3IBI ITOIO BPEMEHM — 4 MX OKOJO TPEX-
COT — OTHOCATCA K CAMOPOJKAM, 4 HE K NPOJYKIIUU
METAIYPIUYECKOTO Tepejiena MUHEPanos. U3 atux
KYCOYKOB METAaJld JIOJU MOIJIM BBIKOBBIBATH IPO-
CTEHbKUE YKPAMEHU — OYCHHBI, IOABECKU JTUOO HE-
XUTPBIE IO (POPME MENKUE OPYAUA BPOJiE€ MUILEB. Tak
NIPO3BYYaJ] IEPBBIM 3BOHOK K HAYAJIy HOBOHW 3IOXHU
panHero Merauna. OAHAKO aBTOP CKIOHEH IOMEMATh
6JIOK TaKUX aMATHUKOB B IEPUOJ] TpoToMeTaia [1].

Jnoxa paHHEro metanja u MmetTajnypruyecKkue
NPOBUHLKUH EBpa3m1

Heuns6bIBHAS U BCE BO3PACTAIONAS OT 3IOXH K MOXE
pOJIb METAIA B UCTOPUU YETOBEYECCTBA, 4 TAKKE I10-
IBITKA TIOJPA3/CIATh UCTOPUIO PA3BUTHSA KYJIbTYP
Homo B COTJIACUM C KapAUHAIBHBIMU U BOCXOJSIIN-
MH OT IPOCTOT'O K CIOXKHOMY TEXHOJOTIMYECKUMHU
CTYIIEHAMH — TEMBl HEUCYUCIUMBIX COYMHEHNN AB-

TOPOB CAMBIX Pa3HBIX CTPAH U CTOJETUN. B mocnen-
HHUE JECATUIETUS MEJHBII U OPOH30BBIN BEKa B ap-
X€0JIOTHUECKOU HAYKE CTAIU CYUTATh 6A30BOI OCHO-
BOU I 9NOXU parHe20 memdaaid. He TOIbKO B JPEB-
HOCTH, HO U CEroJiHSI METAJJIbl B KM3HHU YETOBEYEC-
KUX KYJIBTYP COCTABJISIOT KOCTSK, HA KOTOPOM Kpe-
MUTCA 06JIETAION[AS €TO IVIOTh U KOTOPBIM IVIOTH 3TA
popmupyerca.

Oco6as poJsib B 3MOXE PAHHETO METAJIA IPUHA[-
JIEKAIA METAJUIYPIUYECKUM NPOBUHIUAM. DTO 06-
HIMPHAs, OXBATBIBAION[AS 1O HECKOJIBKUX MUJIJINOHOB
KB4JJpATHBIX KWJIOMETPOB CUCTEMA METAJUIyPrUyec-
KUX U METAJJIO0O6PaOATHIBAIOMIUX 0OYaros, TECHO
B3aMMOCBSI3AHHBIX MEXJY CO60I1 B TEYEHUE PAAA
ctoseTuil. OGBIKHOBEHHOM 3a4a4eil KJIAHOB KAXKIOTO
METAJTYPTUYECKOTO O4yara OblaIa peaau3anus COBO-
KYIIHOI'O KOMIIJIEKCA TOPHO-METAJJIYPTUUECKOTO
NIPOU3BOJCTBA: OT JOOBIYU MEJIHOU (JIMOO HE TOJIBKO
MEJIHOM) Py/ibl, IOCIEAYIOUCH BHIIIJIABKYA U3 HEE Me-
TaJUIA BIUIOTH /IO M3TOTOBJEHUS METANIHUYECKUX
(MeaHBIX, 6POH30BBIX) U3AeanN. Kak npasuio, Ipo-
JYKIUS JII0O0TO 04ara OTJAN4anach OT UHBIX — COCE/I-
HUX WINM OTJANECHHBIX — OOJBITUM WM MEHBITHM
CBOCOOPA3UEM NPOU3BOJUMOIO. OTUETIUBEE BCErO
UX crnenu@uka oTpaxkanach B THUIIOJOTUU H3JCIUI,
XOTsI HEPEAKO CBOECOOPA3UE MOTJIO KACATHCA TAKKE
U TEXHOJOI'MYEeCKOU cdeprl. IIpOou3BOACTBO B paM-
KaX METAIO00pA6ATHIBAIOIUX O4Y4aroB OBIJIO BO3-
MOJKHBIM JIMIIb 34 CYET IOJYUYEHUS MECTHOTO METAJ-
J1a. Metajryprudeckas K€ IpOBUHIINS OTPaXKajaa He-
KYI0 COBOKYIIHOCTb OJM3KUX MEXAY COOOM IO KOM-
IUIEKCY IPU3HAKOB METALIYPIUUECKUX U META/UIO00-
pabaThIBAIOIUX OYaroB. BIM30CTb OY4ATOB BHYTPU
KQKJIOU M3 COBOKYIIHOCTEU ONPENENANACH, BO-IIEP-
BBIX, TUIIAMU IPOU3BOJUMBIX B HUX METAVIMYECKUX
U3JIC/IUI, 4 BO-BTOPBIX, BEAYIIMMU U IPAKTUKYEMBI-
MU B 3TUX O4YAraX TEXHOJIOTUYECKUMU IPUEMAMU.

BrnionHe O4€BUJHO, YTO LEHTPAJIbLHBIMU B JIIOOO0I
NPOBUHILIMU OBUIM OYAT'M METAIYPTUYECKUE, 4 OU9aTU
METaI000PAOATHIBAIOIUE — JIUIIb BTOPUYHBIMU, 34-
BUCUMBIMHU. CTaOUIbHAS B3AUMOCBSA3b MEXKAY HUMU
MOTJIA OCYHIECTBIIATHCSA UL IPU HAIUYUU B3AUMHO-
'O UHTEPECA, KOIld METAJI WK U3JC/IUI MCHAIN HA
TOBAPHI (OYEHD YACTO HA CKOT), — U SIPKUE PUMEPHI
3TOT'O XOPOIIO M3BECTHBI B APXCOJOTUYECKON MPaAK-
TUKE*, OJJHAKO COBCEM HEPEJKUM MOT' OBITh «IIOJHE-
BOJIBHBIM OOMEH» HA 643€ JAHHUYECKOM 3ABUCUMOCTH
OCEJIJIBIX TJIEMEH OT MOOMJIBHBIX CKOTOBO/IOB-BCAJHU-
KOB. B mociejHeM ciydae IpeAnoaaranoch, 4To Haj
MOJIYMHECHHBIMU TUIEMEHAMHU /KJIAHAMU TOOEAUTENN
pPACKpBIBAIN CEU(PUUECKUN 30HmMuUK-00epe2 oXpa-
HBI OT UX KOBAPHOI'O OKPYKEHUS, 34 UTO U MOJATAIOCh
pacnIaynuBaThHCI METAUIOM. [TI0JOOHOIO po/ia KOHTAK-
TBI MOIJIU JI/IUTBCSL BECbMA IIPOTSKEHHOE BPEMSL.

Ha Bcex mpocTpaHcTBax EBpasuu moka 4To yjia-
JIOCH BBIIE/IUTD POBHO 10 METAITYPIrUYECKUX IPOBUH-

* Tloapo6Hee cM.: Yeprbix E.H. ApXEOIOrust U HCTOPHUSE: XPOHOJIO-
IO-METOJONIOTMYECKUH JIMCCOHAHC POJICTBEHHBIX HayK // TIpupo-
na. 2017. Ne4. C48-57.
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Ui, OPMUPYIOMUX SOXY PAHHEI'O METAIA U JATH-
PYEMBIX B MIMPOKUX IIPEeNaX — OT 5-TO BIIOTH JIO
py6exa 2-ro u 1-ro TeICAYENETUH 10 H.9. 3aMEUy TaK-
JKE€, UTO KaK CTPYKTYPHI, TdK U UCTOPUA KAXKJON U3
NIPOBUHIIMI CIIOCOOHBI MPETOJHOCUTL HUCCIENOBATE-
JIAM YPE3BBIYAITHO JIOOOIBITHLIE U TPYJHOPA3ra/IbIBa-
€MBbI€ TAPaJOKCaNIbHbIE CIOPIPU3LL. Pacnpepenenue
META/UIYPIrUYECKUX MNPOBUHIUN 11O XPOHOJIOTHYE-
CKUM CTYIEHAM 3MNOXH PAHHETO METAJNAA BBLITJIA-
JUT BECbMA HEOJHO3HAYHBIM: €CIU K 5-My, 4 TaKKeE
K 4—3-My TBICAYETIETUAM JIO H.3. OTHOCATCA JTUIIb JIBE
CaMBIE PAHHUE NIPOBUHIINU, TO B PAMKAX 2-T'O ThICAYE-
JIETUA [0 H.9. OKA3aJUCh CPA3Y BOCEMD.

bankaHo-Kapnatckas
MeTannypruyeckas npoBUMHLUUA

5-€ TBICAYENETUE O H.J. NIPEMOAHECIO APXEOI0rdAM
NIEPBLIA BIIEYATIAIOMMUNI APAJOKC-CIOPIPUS. SIpKUii
U CTPEMUTENbHBIN B3JIET APEBHEHINCH HA IUIAHETE
METAJLIYPTUU B BUJIE LEJOCTHOTO KOMILIEKCA TOPHO-
METAJLIYPTUYECKOTO IMPOU3BOACTBA MPOABUICA COB-
CEM HE TaM, I'J€ UCTOKU €BPA3ZUNCKON METAJIYPIUH,
Ka3aJI0Ch, OB IPOCTO «O043aHbl> ABUTH €61 MU-
Py — TO €CTb COBCEM HE B OJIMKHEBOCTOYHOU KOJIBI-
6€1M 3HAYUMBIX TEXHOJOTMYECKUX PEBOMIONUN. Me-
TAJJIYPTUUECKUE OYATH BCIBIXHYJIN HA JOCTATOYHOM
yAQJIEHUA OT Hee — Ha cesepe bankaHCKOTro Im-osa
1 B ropHOM Maccuse Kapmat. To 6Bl peaapHBIN Me-
TAITYPTUYECKUH «B3PBIB», U CAYIUICA OH (paKTHUEC-
KM Ha IYCTOM MECTE, KOIJ]a B «CAKPAJbHOI» KOJbIOE-
11 06 UCTUHHOM METAJTYPIUYECKOM MPOU3BOJICTBE
elle He BeAAIU. B3phIB MOpoAnI (PEHOMEH APEBHEN-
meit B EBpasuu banxano-Kapnamckoi memainypeu-
YeCcKoll NPOBUHYUU.

Cucrema OTHOCHUIIACH K MEJJHO-
MY BEKy (CIUIABOB HAd MEJHOH OC-
HOBE 371€Ch TOTJA CI¢ HE 3HAIM)
U OXBAThIBaja 10 1.5 MJIH KM? —
or Aznpuatuku po CpeaHero
n Huxnero ITosoixbs* Benymue
MeTA/UIyprudeckue odaru banka-
H0-Kapnarckon NPOBUHIIMU JIO-
KaJU30BAJIUCh B TOPHBIX PYAO-
HOCHBIX O6nacTax bankan u Kap-
nat. OCHOBY IPOJYKIIMU COCTAB-
AN KPYIHBIE, TSXKENblE Pybs-
mue MeAHble opyaud. Kpome me-
A1 Haub6OJblIEEe BHUMAHUE B Me-
TaJJIE OCHOBHBIX I[€HTPOB IIPO-
BUHIIUU 00pAIa0T OOBIYHO MHO-
20YUCeHHble 30/10Mble YKpauLe-
HUA — WUX HACYUTHIBAIOT HBIHE
yKe 10 4 ThIC.

* Tlogpobuee cM.: Yeproix EH. Crpykrypa
EBpasniiCKoro Mupa Ha (pOHE TeOIKOIOTUH
TocsIe OTKPBITHA MeTamnoB. Cesep—IOr //
Ipupopa. 2011. Ne7. C.3-13.

MeTamio06pabaThBAIONIUE OYATU PACHONATAINUCDH
MHOTO BOCTOYHEE, B CTENTHOU U JIECOCTENHOU 6€3pya-
Hon 3oHe Cesepuoro IlpuuyepHoMOpbs U ITOBOJLKDS,
IIPEUMMYIIECTBEHHO B apeaje TOCIOACTBA KOue-
BBIX/IIOJYKOUEBBIX CKOTOBOJUYECKUX IUIEMEH 3alaj-
Horo (pyanra CTenHoro nosica. Mesib, 06HAPYKEHHAA
B MOI'MJIBHUKAX IOBOJUKCKUX CKOTOBOJOB, IIPOJEIIbI-
BAJIa OT OAJTKAHCKUX PY/HBIX HCTOYHUKOB IIyTh IPOTS-
JKEHHOCTBIO He MeHee 1.5—-1.7 ThIC. KM 110 IPAMOM K-
HHH, 4 110 PEATTBHOMY U, PA3YMEETCA, COBCEM HE Mps-
MOMY IIyTHU — HAaBEPHAKA 2 TBIC. KM M Jlaxe OoJee.
B cTEnHBIX KOJIEKIIUAX MEJHBIE OPY/AUd KpPAHE He-
MHOI'OYUCJIEHHBL. 3[€Ch PEUIUTENbHO MPEOO6IaJAI0T
OTHOCHUTEIbHO MEJIKHE MEJHBIE YKpAlleHUs — OyCU-
HBI, IPOHU3KH, MOJABECKU, HO UX CYMMApPHOE YUCIIO HE
MOJKET HE BIEYATIATh: Oosee 5.5 Toicsad! OJHAKO I1O
0o6ImeMy BECY U 3HAYUMOCTH 3Td MEJIOYb, KOHEYHO XK€,
CUJBHO YCTYHQJlIa UCXOJHBIM 3aMaJHBIM COOPaHUAM
METaJIA C UX TSOKEIBIMU uaaenusamu. O6MeH 6aTKaHO-
KapIIaTCKOI'O 30JI0Ta HAXOJUIICS, BUAUMO, I10]] 3aIIpe-
TOM, OTYETO /IO CTEMHAKOB APATOII€HHBIN XKEITBII Me-
TAJU1 HE JOXOAUI. PAKT 3TOT MBI OTMETUM 0COH0, TO-
CKOJIbKY NIPOBUHLMA, CMeHUBINAA banxkano-Kapmart-
CKYIO, TIOKAXKET HAM KOHTPACT BECbMA BIIEUAT/IAIOMIUIL

Kaxercsa BEPOATHBIM, YTO B Cay4dae ¢ BajkaHo-
KapmnaTckoi MeTaJayprudyecKorn NpoBUHIIMEN BIIEp-
BBIE B MUPOBOW HUCTOPUM OTUETIUBO NMPOSABUI C€OA
NPUHYUN MeNCOYHAPOOH020 pa3denenus mpyoa.
A B€Jlb UMEHHO OH BIUIOTH 10 HBIHEIIHETO JIHA OCTa-
€TCA YPE3BBIUANHO BA’KHBIM U IO CYIIECTBY BO MHO-
I'OM OIPEAC/AIOIUM JIEMEHTOM B IIPAKTUKE B3dU-
MOOTHOIIEHUI MEXAY CAMBIMH Pa3HOOOPA3ZHBIMU
conuyMmaMu. Be3yCIIOBHBIM U MAPaJOKCAIBHBIM CIOP-
IIPU30M CTaJl B3PBIBHOU XAPAKTEP 3apOKAeHUs baj-
KaHOo-KapnaTckoi NPOBUHLMHU, HO K IAPAJOKCAM OT-
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bankaHo-Kapnarckas metannypruyeckas npoBuHLMA: A — 30Ha BefyLmux MmeTannyp-
TMYecKux o4aros; B — 30Ha MeTannoobpabartbiBatoLux 04aros B 3emnefenbyecko-
CKOTOBOfYeCKUX KynbTypax; C — 30Ha MeTannoobpabateiBaloLWUx 04aroB B KOYEBbIX
1 NOAYKOYEBbIX CKOTOBOAYECKNX KYNbTYpax.
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Mep,HbIe MaCCUBHbI€ BTyJib4aTble OpyaAna U WKUNba U3 norpe6eHM|7| BapHeHCKOFO MO-

runbHuka bankaHo-Kapnarckoit npoBuHumMu.

LIMpKYMNOHTUMCKAR

BankaHo-Kapnartckas

3000

4000

NeT Ao H.3.

5000

bankaHo-Kapnartckuii pernoH: guarpamma nynbcalmy nponM3Bos-
CTBa B MeTannypruyeckux ovyarax bankaHo-Kapnarckoit u Linp-
KYMMOHTWIACKOM NpoBUHLMit. O4eBUAEH PE3KNII NpoBan B NPOU3-
BOJICTBEHHOI aKTUBHOCTW NPOBUHLMIA MEXAY 4-M U 3-M ThicAye-
NeTUAMMU A0 H.3.

HOCUTCA TAKXKE U €€ (PUHIL. DTa MOIIHASL U BbIPA3U-
TEJbHAA CUCTEMA BHE3AIMHO IIOJTHOCTBIO PACIANACD,
Ta K€ Y4aCThb IIOCTHUIVIA U MHOI'HME €€ JOCTUXKCHHUS.
B bankano-Kapnarbe NpUIIIXA HOBBIE NPOU3BOACT-
BEHHBIE OYATH, OObEJUHAEMBIE B CUCTEMY NIPOBUHIIUU
HUpKYyMIOHTUUCKON. OJHAKO CBEPHIMIOCH ITO Jajie-
KO He cpasy, a eaBa au He yepes moicauenremue (1), na
U IIEPEMEHBI 31€Ch IPOTEKAJIU TIOPOU BECbMd CTPAH-
HO U HEOXUJAHHO.

LinpkymnoHTUHCKaA
MeTannypruyeckas npoBUHUMA

[TepBUYHON OLLEHKON 3apOKACHUA LTUPKYMIIOHTHII-
CKOH METAJIYPIUYECKON IIPOBUHIIUU MOTIJIO, K IIPU-
Mepy, CTAThb CICAYIONCE: HAKOHEI-TO «CAKpaJbHas
OIMKHEBOCTOUHAS KOJBIOEIb> BO3BPAIAECT HAM CBOU
JJABHUI, A 11O CYTH, MHOTOTBICAYEIIETHUI JOJIT — €I1e

CO BpeMeH nporoMeTrauia. Jencr-
BUTEJIbHO, HAYAJIO0 ACATECIbHOCTU
CaMBIX PAHHUX METAJIyPrUYEC-
KHX O4YaroB IPOBUHLUM OKa3a-
JIOChb CBA3aHO C TOPHOPYAHBIMU
perunoHamu BocrouHOI AHATO-
any, ¢ ucrokamu Turpa u Esdpa-
Ta. 3/1€Ch, 4 TAKXKEC B HEAAJCKUX
ropubslx maccusax lOxnoro Kas-
Ka34 HA4AIUCh Pa3pabOTKU MeEA-
HBIX W IOJUMETAUNIMYECKUX DYA-
HUKOB M CTAPTOBAJA BBIIJIABKA
MEJIU U OTIMBKA OPYAUN U3 CILIA-
BOB, KOTOPBIE ITOKA3AJIUCh OBl CO-
BPEMEHHBIM METAJIYPraM BECbMa
HEOOBIUHBIMM — MEJU C MBIIIbSA-
KOM. CBO€ Ha3zBaHue LIUPKyMIIOH-
TUHUCKAA TPOBUHIUA IOJYy4IHIIA
B CBA3U C TEM, UTO €€ O4YaraMH
B OIIPEJEJIIEHHOE BPEMSA ObLI I1OJI-
HOCTBIO OKPYXKEH [Ionm DEKCUHCKUL — TAK UMEHO-
BAJIM KOI'JA-TO APEBHUE I'PeKU YepHOE MOpeE.

B paMKaxX HNPOBUHIMHU YETKO BBIABIAIOTCA /B4
XPOHOJIOTUYECKUX 3Tand. PaHHAA CTaaus UMEHYETCA
[Tporo-LIupKyMIOHTUICKOM; €€ ACCOLMUPYIOT C PaH-
HEOPOH30BBIM BEKOM U JATUPYIOT B Ipejenax 4-ro
TBICAUENETHA 10 H.3.* B TOT NEPUOJ U METAJIIypPrude-
CKHE, U METALIIOOOPA6ATHIBAIONIME OYATU TECHO NPU-
MBIKAIH K [TOHTY, HO TUIIb C BOCTOKA M I0TO-BOCTOKA,
OTYEro M 6bUIO PEMEHO HAMMEHOBAHUE ITOTO ITAINA
YCIOXKHUTD NIpedukcom «[Iporo». O6muit npocTpan-
CTBEHHBIN OXBAT PA3JIMYHBIX MAMATHUKOB ObUI PABEH
TorAa npumepuo 1.7-1.9 mnn km’. Meramioob6paba-

* Moppobuee cM.: Yeprvix EH. Koueoit Mup EBpasuu: Homa/ipt 3a-
a/1a Ha 3ape a10xu MeTauios // Ipupoaa. 2015. Nel. C.28-41.

1 e

LinpkymnoHTHiicKas meTannypruyeckasn nposBuHuma: A — ape-
an Mpoto-UupkymnoHTtuitckoit nposuHuun; B — apean Uup-
KYyMNOHTUIACKON npoBuHUMK; C — rpaHuua mexay 30Hamu me-
Tannypruyeckux u metannoobpabatbiBatowmx oyaros (HOr
n CeBep NpOBUHLMN).
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ThIBalOmuMe ovaru IIpoTo-LIupKyMIIOHTUICKOU IIPO-
BUHIIMH, BO3MOXXHO, OXBATBIBAJIN JINIIEHHYIO PYJHBIX
3aIeKer MeconoTaMuIo.

Ha Cesepnom KaBxkase, 1/i€ TOCIOACTBOBAIHN MO-
O6UIbHBIE CKOTOBOJUYECKHME IIJIEMEHA, HUKAKHX
CKOJIbKO-HUOYb ABHBIX CJIEJ0B METAJUIYPIUU U -
Ke METALI006pabOTKHU B MAMATHUKAX TOTO BpEMe-
HHM HE M3BECTHO. Y BHOBb NE€PEJ HAMU BO3HHUKAET
BIEYATAAOMUN TAPAJOKC: METAJIIBI — MEJIb, 30J10-
TO, cepebpo — J06BIBAIOT HA KOTE, TAaM K€ OTIUBA-
IOT U OTKOBBIBAIOT M3 HHUX OGECKOHEYHBIE THICAYN
pa3Hoo6pa3Hblx uzgenuii. OQJHAKO APXEOJOId U3-
BJIEKAIOT JO 95% (!) 3TUX NIPEJMETOB IJIABHBIM 00-
pa3oM U3 60raThX NOAKYPTraHHBIX norpebenuit Ce-
gepa, a ne I0ea. CeBepOKABKA3CKUE KypPraHbl 00b-
€IUHAIOTCA B XOPOIIO H3BECTHYI0O — IIPUYEM HE
TOJIBKO MCCIEAOBATENAM — MaNKOICKYIO KYJIbTYpY.
basa JaHHBIX COJEPKUT MOAPOOHBIE CBELEHUA
0 9.5 ThHIC. METAIUYECKUX uzgenuid Iporo-Uup-
KYMIIOHTUHCKOH NPOBUHIMU. Ha caMoM jiejie HhlHE
HUX CTAJIO 3AMETHO OOJbIIE, XOTA NPONOPIUOHAIb-
HOE CcOOTHomeHue gosnen mertamna Cesepa n IOra
OCTAETCA HEM3MEHHBIM.

[TosBounio ce6e 3aMETUTD B CKOOKAX, 4TO MOCTOSAH-
HOE OOpaleHUE K NaPaJOKCaAM U UX YIIOMUHAHUE —
3TO HE ABTOPCKUM fagon de parler*. B BUPTyaJIbHOM
(opMare KapTHUHA TEXHOJOIHUYECKOTO PA3BUTHUA
OOGBIKHOBEHHO IIPEACTABIAETCA IIJIABHO BOCXOAAIIEN
JMHHEN. B peasbHOCTH K€ ITO TOMAHAA 3UTI3aroo6-
pasHasg KpuBasd, NPEJCTABICHHAA B3JIETAMU U Iajle-
HUAMU. B31eTsl, BIpoueM, Npeod1aaloT, uTo U obec-
MEYNBAET JOMUHAHTY TE€HEPAIBHOIO BOCXOKACHHUA.
K mapasokcaM OTHOCATCA HAUOOJIEE APKUE «3UT3ATH>
HE TOJIbKO B3JIETOB, HO U MAJJCHUM...

* Manepa roBoputs (p.).

Mpoto-UupkymnoHtrinckas (~9500)

MNepuog MpoTto-LIMpKYMNOHTMIICKOA MeTannypruyeckon npo-
BUHLMU: 30/10Tble YKPaLEeHUs U3 norpebeHns B KypraHe r.Maii-
kona Ha CesepHom KaBkase.

Bossparumcs Tenepp K HAIIUM PEATUAM U IIOCTA-
paemMcsa OOBACHUTDH 34TaJOYHYIO CHTYALMIO. SIBHBIX
NIPU3HAKOB MEHOBOM TOPTOB/IMU 3/JeCh HE YCTAHOBJIC-
HO. BMecTe ¢ TeM U3BECTEH ClIydail COKPYMUTENBHO-
o pasopeHus Apciaan-rene (JIbBUHOTO XO0iIMa) —
OJIHOT'O M3 BECbMA 3AMETHBIX U BBICOKMX MHOTOCJION-

UnpkymnoHTuickas (~80000)
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KONUYeCTBo M3genvin

MponopuuoHanbHoe COOTHOLEHWE MEXAY KOMMYECTBOM U3Aenuit u3 3010Ta, cepebpa u mepu/6poH3sbl (Cu+As) B mamaTHUKax
Ora u CeBepa pns nepuopos Mpoto-LupkymnoHTuiickoit u LupkyMnoHTMIACKON NPOBUHLUIA.
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HBIX JKUJIBIX XOJMOB B BocTOUHOH AHaTOINUU. 3aBEP-
MIAJICA IIOI'POM COOPYKEHUEM HA BEPHIMHE 3TOI'O
XOJIMd MOT'MJIBI BOXK/A HAIIA4ABIINUX, 4 TAKXKE €0 CBU-
TBl. B TaKOM CTPAaHHOM /I AHATONNU YCTPONCTBE
norpe6aJbHOrO0 KOMILIEKCA YCMATPUBAETCA CBOEOO-
pa3Has UMHUTALUA OJKYPrdHHBIX CEBEPOKABKA3CKUX
(MarKonckux) norpebenuit 3Hatu. MMEHHO € TOro
BPEMEHHU YI'aIBIBAIOTCS PAHHUE IIPU3HAKU BOCHHOI'O
[IPEBOCXOACTBA CTENHBIX CTPEMUTEIbHBIX BCAJAHU-
KOB HaJl OCEJJIBIMU OOUTATENAMU CENUI, MOCKOIbKY
CTETHAKU K TOMY BPEMEHH, CKOPEE BCETO, YKE OCBO-
UM BEPXOBYIO €3/y. Briosne BO3MOXKHO, UTO nepes
HAMU OTKPBLIACh HAMOOJIEE PAHHAA CTPAHULA IIpE-
JBICTOPUH NMO6EJOHOCHBIX KOHHBIX OTPAJJOB T'YHHOB,
TIOPOK U MOHI'OJIOB, KOTOPBIE TPEMA-YETBIPbMS Thl-
CAYEIETUAMU II03KE IPOHECYTCH COKPYIIUTEIbHBIM
JUIS 9Y2KIBIX UM KYJIbTYP KATKOM 11O HEOXBATHBIM €B-
PAa3UICKUM IIPOCTOPAM.

Bropo#t artan IMPKYMIOHTHUUCKON NPOBUHIIUU
OTHOCHTCS YK€ LIEJTUKOM K 3-MY TBICAYEICTUIO 10 H.3.,
HO OECCHOPHBIM MPEACTABIAETCA HUCXOJHBIN 0a30-
BBIM (PYH/AMEHT METAIONPOU3BOACTBA, CONMPSKEH-
HBII C OpeAmecTsyomen (azoi. [aBHbIM J1OCTU-
JKEHMEM 3TOTO 3Tdlla CTAJIO pe3Koe — bosee deMm
B 2.5 pa3za — paCIIMpPEHUE T'C€HEPAJIBHOI'O apeayna
[POBUHIUU (HAUMEHOBAHUE KOTOPOU OTBEUAIO YXKE
peanbHOMy LIUPKYMIIOHTUHCKOMY, ITOCKOJABKY TTOoHT
OBKCMHCKUU OKA3AJICA B CAMOM LIEHTPE) /1O 3HAYE-
HUIT O€3YCAOBHO BIEUATIAIOMUX: 4.5-4.7 MIH KM,

OTHBIHE TOJ TOCHOJCTBOM 0OYaroB LIMPKyMIIOH-
TUMCKOW METANIYPIrUYeCKON NPOBUHIIUU IOJIHO-
CTBIO OKa3aJ1UCh a0COMIOTHO BCE PETMOHBI KAHYBIIEH
B B€YHOCTb baskano-Kapnarckod nposuHnuu. JIpy-
rOW — BCJIE 324 3AMAJHON — «ITOOETHOMN 3KCIIAHCH-
€M» IUPKYMIIOHTUMCKUX BO3JEUCTBUI OKA3aJ10Ch
HAIIPABJIE€HUE CEBEPHOE — B CTEIHYIO U JIECOCTEI-
HYIO 30HBI OT Ypaia o Bocrounsix Kapnar. UMeHHO
TaAM U PACCPEJOTOUYMIUCHL OCHOBHBIE METAIO06pA-
6aTHIBAIONME O4YArd, (DYHKIIMOHUPOBABIINUE 32 CUYET
UMIIOPTHOI'O META/Id KAK M3 3AaKABKA3bA, TAK U U3
bankano-Kapnares.

Ecnu B3IJIAHYTD HA «BOAOPA3AECI»> MEXKIY 30HAMHU
PACIPOCTPAHECHUSA BAKHENIINX O4aros LIUPKyMIIOH-
TUUCKON IPOBUHIUU — METAJUIYPIUYECKUX U METAJI-
JI006PA6ATHIBAIONINX, — HAIIIC BHUMAHUE BHOBb MIPU-
BJIEYET NPONOPLUUOHAIBHOE COOTHOLIEHUE A0JIEH
TpeX METANNIOB (30J0Ta, cepebpa U Menu/O6poH3)
B KOJUIEKLIUAX Memdarrypeureckozo FOza u memasnno-
obpabamuiearouezo Cesepa. Ha mospaHeM stame pes-
KO — 710 80 TBIC., IOYTHU JEBATUKPATHO B CPABHEHUU
C IPEJIICCTBYIONMM 3TANOM — BO3POCIO YMUCIO 3a-
(PUKCUPOBAHHBIX B 6a3€ JJAHHBIX METAUIMYECKUX U3-
genun. [TonydeHHyo KapTUHy Mbl MOKEM BHOBB OT-
HECTHU K PA3pAJy NapaZlOKCAIbHBIX, BEAb IPOIOPLUU
B PAMKAX PAHHEI'O 3TANd IPOBUHILIUU OKA3BIBAIOTCS
JUAMETPANBHO MPOTUBOINOJIOXKHBIMU B CPABHEHUU
¢ IIporo-IIupKyMIOHTUIICKOU cTaguel. Teneps yxe
Ha CeBepe COCPENOTOYEHO HE 95% METAINYECKUX
IIPEAMETOB, 4 JIUIIb MeHee 14%, npudyeM TaM QPaKTU-
YECKM MCUE3aI0T 30J0TO U cepebpo. OJHAKO ecnu

B MPEABIAYIIEM CIy4ae HAC YAUBIIAIT NAPaJOKC, noue-
my memann FOza, npexcoe 6cezo opazoyernulil, 061a-
Dpyacen na Ceeepe, TO B LIUPKYMIIOHTUICKOI IIPO-
BUHIIMU KAK OYATO BCE HOPMAIMU3OBANIOCH: 6Ce Me-
MANLLL TOHCHO20 NPOUIBOOCNEA 8 H0NUCHBLX NAMANHU-
Kax u cocpedomouensl. Crano ObITh, BCE B MOPAJKE?
Ho HeT — yXe Ha3pes CAEAYIOMUIT BOIPOC: YEM MOX-
HO OOBACHUTDH CKAYKHU CTOJIb PE3KUX, AUAMETPAIBHO
IPOTUBOMIONOKHBIX EPEMEH?

[Toxanyn, ACHO JUIIb TO, YTO HE CAMHU CTENHAKU
BAPYI OTKA3aJUCh OT APATOLEHHBIX METAIOB. MM
B 9TOM, KOHEYHO K€, OTKA34JH, U MBI HAOJI0/AEM
CBOCOOPA3HBIN BO3BPAT K IPAKTUKE aBHO MUHYBIIECH
bBankano-KapnaTckou NPOBUHIIUY, KOTA 6AIKAHCKOE
30JI0TO CTEMHAKAM HE JOCTABANIOCH. [T0X0XKeE, 4TO 06-
muHbpl fOra HUPKYMIOHTUNCKON NPOBUHUUN CTAIU
60Ji€€ KOHCONUAUPOBAHHBIMU M YCTOMYUBBIMU K Ha-
MaJIeHUSAM CeBepsIH. BeposATHO, y HUX IMOSABUIACH
1 KoHHHIA. O6 3TOM HAM TOBOPAT U3006PAKEHUA
B3HY3/1aHHBIX JKUBOTHBIX JIOIA/UHOI TOPOABI HA KOC-
TAHBIX IIACTUHAX U3 IOKHBIX XpaMoOB. OJHAKO, Cyasd
IO BCEMY, BAXKHENIIEN NMPUYUHON, OOYCIOBUBIIEH
KOHCOMHUIAIMNIO I0KAH U POCT UX BOEHHOW MOIIH, ObI-
JIa CBEPUIMBINAACA B 3-M TBHICAYETETHUHN 10 H.3. UEOJIO-
IUYECKAs PEBOJIONUA, BEAb BO BPEMA COOCTBEHHO
LIMPKYMIOHTUNCKON NPOBUHIINY (€€ MO3/HEN (Pa3hl)
BCE CKOJIBKO-HHUOY[b 3HAUUMBIE U3JENUS — MPEXKAE
BCETO, 30JI0THIE U CEPEOPAHBIE — APXEOJOTH U3BJIEKA-
I0T YK€ M3 XPAMOBO-IIOIPEOAIBHBIX KOMILIEKCOB. HO
B IIPEJIMIECTBYIOIUH NIEPUO]] KAPTUHA ObIIA A6COMIOT-
HO IIPOTHUBOIIOJIOXHOM: BCE noJaydyeHHoe ¢ IOra 30510-
TO U Ccepebpo 3ArpyKaaoCh B MOJKYPTAHHBIE KHSKE-
CKHE NOTrpedbeHns CKOTOBO/IOB, HO HA CeBepe.

1 910 Xe? BBIXOJUT ONATh HEYTO CTPAHHOE: I1O-
6ey oJiepKand NUCXO/JHAA B OOINPHOM IIUPKYMIIOH-
THUICKOM apeasie UCOJIOTUd CTEMHBIX CKOTOBOJOB,
COIJIACHO KOTOPOI BEYHAsA JKU3Hb HAYMHAECTCA
C 3¢MHOM KOHYMHBI? A B€Ib UMEHHO TAKOH IyTh TpE-
60Ban 0OECHEUYUBATh NMEPCOHY — MPEXKAE BCETO,
3HATHYIO — CAMBIM LIEHHBIM U BEYHBIM M3 UMEIOIE-
roca. Bo BCAKOM cirydae, 3TH BONPOCH — 4 3TO, KO-
HEYHO K€, BONPOCH BEChbMA HEMPOCTHIE — KAXKYTCA
0C000 NPUBIEKATEIBHEIMU U TPEOYIOT CIELIUATBHO-
IO BHUMAHUS.

LIMPKYMIIOHTHUIICKASA NPOBUHIIUA B IBYX 3TAIAX €€
pa3BuTHA 6bUIA, OE€3YCIOBHO, HEHTPAIBHON 1 HAaNbH0-
JIE€ BBIPA3UTENBHOM CUCTEMOU B EBpaszun 4—-3-1o ThI-
cgyeneTuit 1o H.3. OJHAKO B KOHIIE 3-T'O TBICSYEJIE-
THUS paciaji COKPYIIWI U €€, U TEHEPAIBbHOE MTOJOTHO
KapThl BCEX OCHOBHBIX €BPA3UNCKUX KYJIBTYD HU3MeE-
HUJIOCh O YPE3BBIYANHOCTU. KOHEI NIPOBUHIIUUA
00O03HAYMII NEPEXO]] EBPA3ZUNCKUX KYJIBTYP B (PU-
HAJIBHYIO (DA3Y 3TMOXU PAHHETO METAJUIA — B IIO3JHUN
O6pOH30BBHIN BeK. Cama TpaHCHOpMALUs PACTAHYIAChH
Ha TPU-YETHIPE CTOJNETUA — OT KOHIIA 3-TO /10 HA4a-
J1a 2-TO THICAYENETHSA 10 H.9. IMEHHO B 3TOT OTPE30K
BpeMeHU EBPA3UIO COTPACAI BOUCTUHY (PaHTACTHYE-
CKHUHU 11O IPOCTPAHCTBEHHOMY OXBATY «B3PBIB», OTPa-
JKABHIMI IO CYyTHM CMHXPOHHOE (POPMUPOBAHUE HO-
BOM IIENIU METAIYPIUYECKUX IIPOBUHIINH.
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®deHoOMeH BOCbMMU
MeTanNypruyecKux NpoBUHLMUN

HoBosBIEHHAsA 1€Nb ObIA MPEACTABIEHA BOCEMBIO
PA3NIUYHBIMU METAJIYPIUYECKUMHU NPOBUHIUAMU.
K coxanenuio, ¢opMaT CTATbU HE TO3BOIAET C IIPEXK-
HENW JOJied JETAJIbHOCTH PACCMATPUBATH BCE 3TU
NO3HEO6POH30BbIE  (POPMUPOBAHUA. OJHAKO HUX
CTPYKTYPHI B OOJBIIMHCTBE CIY9A€B NPUHITUIINATBHO
AyOIUPOBAIH TO, YTO yJABAJIOCH BBIABIATD B PAHHUX
cucremax™.

[Iporaxennasa 1enb KpanmHe HEPABHO3HAYHBIX
1 HECXO/JHBIX MO BAKHEHIINUM IPU3HAKAM METAJIyp-
IUYECKUX NPOBUHIIUHU MOKPBUIA CBOMMU NPOU3BOJ-
CTBEHHBIMU OYAI'dMM TUI'AHTCKUE (0O 24 MJIH KM®)
MPOCTPAHCTBA OT ATIIAHTUKHU 10 TUXOro okeana. d¢-
(PEKT «B3PBIBA> BBHIMVIAAUT I'OPa3/j0 BHYIIHUTEIbHEE
IIPU COIIOCTABIEHUHU €TI0 C apeasoM JupKyMmnonTui-
CKOW TNPOBUHIIUM: CIAYYUICS 60JIe€ YEM YETBIPEX-
KPAaTHBIIA POCT.

TeppuUTOPpUANIBHO CAMOIN KPYHNHOH M3 BOCbMU
NPOBUHIIMIN CTana 3amagHOa3UuaTCKas — OT 6 110
7 MiIH kM Ee ouaru noXpslBaan BCIO 3aMaJHYIO IIOJIO-
BUHY CTEIIHOTI'O 10C4, 4 TAKXKE I0KHbIE O0JACTH IIPU-
MBIKAIOMIEN K HEMY JIECHOM 30HBI €BPA3UICKOTO 34a1a-
Ja. Ha Vpane, B Kazaxcrane u Ha CagHO-A/ITAae HAXO-
JUINCh MOIIHBIE METAJUIYPTUUECKUE OYaru. MeTauno-
00paboTKa COCPENOTAYNUBANACE MPEUMYIECTBEHHO
B 6acceriHax Bonru u JloHa. MeHbIIeH 10 OXBATY, XOTS
1 JJOCTATOYHO OOMHUPHOI 6bUIa BOoCTOYHOA3MATCKAA
NPOBUHINS, PACKUHYBIIAACA HA IUIOMAAU OT 4 70
4.5 MIH KM” 3J€Cb TAKKE NOMUHUPOBAIU KYJIbTYPHI
CTennoro nosca, Ho TOJbKO BOCTOYHOU €I'0 IIOJIOBU-
HBI BKYIIE C YACTBIO COCEJHUX, CEBEPHBIX, CBA3AHHBIX

* C 6onee sieTanbHoi uH(OPMAILIME O MATEPUAIAX 3TOTO MIEPUO-
JId MOYKHO ITO3HAKOMHUTBCA B CTAThE: Yeprbix EH. Koueoi mup Es-
pasum: HOMA/bpl 3amaja B KOHIE GPOH30BOro Beka // Ilpupopa.
2015. Ne2. C43-55.

1 — Esponenckan
2 — 3anagHoa3varckan

3 — WpaHo-AHaTonuAckan
4 — 3renckan

5 — Kaekaickan

6 — BocTodHDazvaTckan

7 — NpesHeknTanckan

8 — WMHaokuTanckan

PacnpoctpaHeHue meTannypruyeckux npoBuHuUnin B EBpasunu.
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CooTHOWeEHNe TeppuTOPMANbHbLIX OXBATOB METALYPruyecKmnx
npoBuHLKI EBpa3umn B anoxy paHHero meTanna.

C JIeCHOM 30HOU. K COXaJIEHUIO, IPOU3BOJCTBEHHBIC
OYaru 3TOU NPOBUHLIMY HA CETOAHAIIHUN ICHD U3Y4e-
HBI HAMHOTO cJ1abee, HeXXenMu 3amagHoa3uaTcKou. bo-
raTefmue O4Yard CJIeAYIoler IPOBUHUUU — EBpPO-
IIENCKON — OBUIM COCPELOTOYEHBI B OCHOBHOM Ha
MPOCTPAHCTBAX OOIUPHOIO E6Ponelickozo nonyocm-
posa**, a Taxke Ha 10re CKAaHJAUHABUY, OXBATHIBAA OT 4
10 4.5 muia kM. B parione Konergara k 3amiajHoa3uar-
CKOM NPOBUHLUU C I0Td NPUMBbIKAAAd MpaHo-AHATO-
JIMCKAsI, OKKYITUPOBABINASI IPUMEPHO 2.6—2.8 MITH KM2,

** Moapo6HEe CM. BTOPYIO CTATBIO IUKIA: Yeprpix EH. Kynsryps
Homo: y3110Bble CIOKEThl MAJUTMOHOJIETHEN MCTOPUH. B J1€/10BbIX
TUCKAX TUIericToreHa // Tipupoaa. 2018. Ne4. C47-62.
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CaMBIMU HE3HAYUTEIBHBIMU 110 TEPPUTOPHUHU, HO
UPE3BBIUANHO SAPKUMU 110 XAPAKTEPY IIPOU3BOACTBA
OBUIH 10KHBIE — Drerickasn u KaBkazckas — MeTauyp-
TMYECKUE NMPOBUHIINMY, MOKPHIBABIINE 10 0.5 MIH KM®
Kaxgad. M HakoHel, JBe HAuUOOIEE BOCTOYHBIE —
Ipesuekurarickas (Ilan-Mup) n Mupgoxkuraickas —
COBOKYIIHO 3aHUMAJIN OT 4.5 10 5 MJIH KM”.

32 paMKaMU META/UIyPIUYECKUX NPOBUHIUI OC-
TAJIUCh BECbMA OOMIMPHBIE NPOCTPAHCTBA JIECHOTO
cesepa EBpasuu BKyne ¢ MaJ03aCEJEHHBIMU 30HAMU
JIECOTYHJPH U TyHApPHL. [locnennee, BOpovyeM, HeE
JOJDKHO YAMBIATL — 3TH OOJACTU IOYTH BCETAA
NPEACTABIAIN COOOM SABHO BBIPAXKECHHYIO Hepude-
puio. F'opasgo 60blIe BOIPOCOB BBI3BIBACT KAXKYILAA-
€ U30JIMPOBAHHOM OT OKPYXAOIUX IIPOBUHLIUA 110~
sunua n-osa Mugocran. IIpasaa, BIOJIHE BO3MOXKHO,
YTO METAJI 3TOTO BO MHOI'OM 3araJ[JOYHOIO JId HAC
PETUOHA U3YYEH MTOKA YTO HEJAOCTATOYHO JIETANBHO.

O06d3aTeNIbHO OOPATUM BHUMAHME HA €LIE OJUH
BECbMd BAXKHBIA CIOXKET: IOABJICHUE MOJCIICH 3a11a]-
HBIX METAJIYyPIUYECKUX NPOBUHLUN — IEPBOHA-
4aIbHO LUPKYMIIOHTUHCKON — B CHHBL3fAHE, T.C.
BOCTOYHEE 3HAKOBOTO PA3JAEIUTENBHOTO pybexa EB-

pasuu. ITo3gHee 3TOT K€ MAPIIPYT NMOBTOPUIN ME-
TAJUIYPru 3aafHOA3UATCKOU IIPOBUHLIUY, IPOHUK-
HYB YK€ Ha TEppUTOpUI0 BocToyHOa3uATCKOU. Of-
HAKO OTBET HOCHUTEJIEH €€ KAHOHOB, IIUPOKO U3BECT-
HBI B aPXEOJIOTMYECKON HAyKe B 00pa3e CEMMHH-
CKO-TYPOMHCKOTO (PEHOMEHA, OKA3aJICH, IOXKAIYH,
CYIECTBEHHO 6oJiee APKUM U Bredaradomum. Mx
YPE3BBIYAMHO CBOCOOPA3HBIE TAMATHUKNA PACIPOCT-
PAaHMJINUCH NPOTSKEHHON (60s€€ 5 THIC. KM!) LIENBIO
or CeepHoro Kwuras BmioTp jJo 6acceiiHna Kambl
u Bepxuero ITOBOJIKDA, 2 OTAENbHBIE METAINYECKUE
OpYAUS HAXOJAT Jaxe 6113 100epexbsa bOTHUUECKO-
I'o 3a11Ba BanrTUICKOro Mopsa™.

MTak, BCe (DpMHAIbHLIE NPOBUHIIUYU 3TIOXU PAHHE-
IO METAJIA KaK Ha 3anaje, Tak 1 Ha Bocroke Espasuu
AKTUBHO (PYHKIMOHUPOBAJIU B TEYEHUE BCETO 2-TO
U JA)K€ PAHHUX CTOJETUN 1-TO TBICAYENETHA 10 H.9.,
KOT /A TIO/IOIIIO BPEMSA IIEPEXO/IA K HOBOMY IIEPENTOM-
HOMY 3TaIy B UCTOPUHU €BPAZUINCKUX KYJIbTYp — K 8€-
Ky Jcenesda.m

* Cm. Takke: Yeproix EH. Koueport Mup EBpasum: HoMajisl 3anaia
B KOHIIE 6pOH30BOrO Beka // Ilpupoma. 2015. Ne2. C43-55.

PaboTa BRINOJHEHA NPH nmoagep:kke Poccuiickoro ¢poHga GpyHaMeHTATBHBIX HCCIEJOBAHUI (IIPOEKT

16-06-00037).
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Homo Cultures: the nodal questions of the million’years history
Holocene: the fireworks of cultures and their paradoxes

E.N.Chernykh
Institute of Archaeology, RAS (Moscow, Russia)

The long discussion for Holocene continues: should the Holocene be considered as a new post-Pleistocene epoch, or
it is merely the Pleistocene’s interglacial? Nevertheless, the warming of the Earth’s climate has led to a very notice-
able rise in the level of ocean waters. These changes, in turn, led to the full isolation of the main continents and the
Homo cultures that occupied them. The main attention in this article is given to the large blocks of the Holocene
Eurasian post-Palaeolithic culture, because, ultimately, they played the central role in the civilization development
on Earth. Against the background of earlier cultures of the Paleolithic epoch, the biosocial formations of the
Holocene are striking in abundance and variety of forms. Diversity generates significant differences in the levels of
technological development of each of the cultural blocks. The model of so-called producing-economy appeared and
actively contributed to these differences. The beginning of mining-metallurgical production was of particular impor-
tance. The Early Metal Age comes in the V mill. BC. It was associated with the widespread using of copper/bronzes
implements. The systems of huge and even giant metallurgical provinces arose in Eurasia. This article refers to the
two earliest and most significant systems of this kind — the Balkan-Carpathian and the Circumpontic. The analysis
of their creative activity shows that the paths to the heights of technological progress were not smooth and gradual,
but, as a rule, it characterized by a ragged and uneven rhythm. At the same time, technological ups were often
replaced by deep failures.

Keywords: Holocene, continental isolation, enclaves of post-Paleolithic cultures, the origin of mining-metallurgical
production.
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lllupBaHckass nAomBa —
3akaBka3ckuu peaukm?

Kauauaarsl 6uonornveckux vHayk O.H. Apraes', b.AJIésun', H./Ixx.MycTadaes?,

E.JI.CumMmoOHOB!

"Uncmumym 6uonozuu 6Hympennux 600 umenu M. /].IHananurna PAH

(noc. bopox, Apocarascrasn 06a., Poccus)

‘Uncmumym 3o00n02uu HAH Asepbaiioncana (baxy, A3epbatijcar)

Onucana UCTOpPUA OTKPBITUA JTOKAJIBHO PACIIPOCTPAHEHHOI'O 3aKABKA3CKOTO 3H/JIEMHUKA — IIMPBAHCKON IUVIOTBEI Pseu -
dophoxinus atropatenus, HaXOAIWENCA HA T'PAHM UCYE3HOBEHUA. DTOT BUJ OTHOCHUTCA K IBONIOLMOHHON JIMHUH
IICEBJOTONBAHOB, PACIPOCTPAHEHHBIX IPEUMYIIECTBEHHO B 6acceriHe CpeIu3eMHOTO MOPsA. EMMHCTBEHHBIN BU/| PO-
J1a, O6UTAIONNI B 3AKABKA3b€, PACCMATPUBACTCS KAK MUOLICHO-IVIMOIICHOBBIM PEIUKT B CBETE UMEIOMIUXCSI UCTOPU-
YECKUX M MAJCHTOJOIMYECKUX JAHHBIX. B 2017 1. 06GHAPYKEHBI HOBBIC MECTOOOUTAHUS MUPBAHCKOH IJIOTBBI, HE-

$99396 2099 m€ 59 nmoag{

CKOJIBKO PACIIMPEH €€ apeasl. PacnpocTpaHeHue BU/1a OTPAHUYEHO POJHUKOBBIMU O3€PAMU B AJIa3aHb-ATPUYANICKON %
JOJIMHE HA ceBepe A3epOaiipkaHa, MAKCUMAAbHOE PACCTOAHUE MEXKIY KPAMHUMU HAXOAKAMU — 44 kM. OCHOBHBIE yTI-
PO3BI CYIECTBOBAHUSA BU/Id — MEIMOPALUA, HAPYIIEHUE MECTOOOUTAHUH, CTOK YIOOPEHUH U IECTUIIU/IOB, 3ACETEHUE

4y;KEPOJHBIMU BUJAMU U OOBEKTAMU PBIOOBOJICTBA.

Kiarouesnie caoBa: Pseudophoxinus alropatenus, MMPpBAHCKasd IJ1I0TBA, KaBKa3, PEJINKT.

1934 r. BO BpeMst ppIOOBO/THO-

ro 00CJIe/IOBAHNS IPUTOKOB

p.-Kype! Ha cesepe Azepb6aiij-
JKAHA U3BECTHBIN COBETCKUI UXTU-
osor AH/Jlepxasun (1878-1963)
OTNOBUI B 6acceline p.Typuan-vait
TPH AECATKA PBIOOK HEU3BECTHOTO
panee Byusia. [TogApOOHO U3YyUUB UX
CTPOEHHUE, OH OTHEC HAXO/IKY K HO-
BOMY BHJY pOJia IIOTBBI (Rutilus),
a BUJIOBOE HA3BAHHE — dtropate-
nus — BBIOPAT B YECTb JPEBHETO
roCyapcTBa ATPONATEHBI, Cylle-
CTBOBABIIEI'O HA MECTE CEBEPO-34-
najHoi ob6nactu Mpana u 4acrtu
AzepbarkaHa.

O6HapyKEHUE HOBOI'O BUJA
pBI6 — HE TAKOE YK YIUBUTEIbHOE
cobrerTre ana KaBkasa, pacKUHYB-
nrerocst Mmexay Yepuoim 1 Kacnumi-
CKUM MOPAMU U OTIMYAIONIETOCS
MOBBIMIEHHBIM O6MOpa3HOoO6pasueM. bosbmas pacdie-
HEHHOCTb penbeda 6JarONPUATCTBYET H30TUPOBAH-
HOCTH MECTOOOUTAHUMH, YTO MOJOKUTENBLHO CKA3bIBA-
€TCSl HA PA3HOOOPA3UM HA3EMHOU U BOJHOIM OUOTHI
[Tocnegnee onepeHenue nomajguno Kapkas, ocTaBus
JBa KpynHbX pepyruyma — Konxupckun (Ipysus,
Poccus un Typuusa) u T'mpkanckuit (AsepbamjixaH
u Vpan) [1]. Ceropns dropa u ¢ayna Kaskasa Hyxzaa-
I0TCA BO BHUMAHUHU U 3AMATE, 3TO OHA U3 25 «ropi-
YUX TOYEK» OUOPA3ZHOOOpa3usd HA 3emie [2].

© Apraes O.H., JIésun B.A., Mycradaes H.JI)x., Cumonos E.II.,
2018

|.|.|VIpBaHCKaﬂ nnoTea.

3pecb u ganee dgoto 0.H.ApTaesa

Xora [lepXKaBUH OTHEC CBOIO HAXOJKYy K POAY
Rutilus [3], BUAUMO, OH IOHUMAJI, YTO PLIOBI 3TU He-
CKOJIBKO OCOOEHHBIE, OTIIUYHBIE OT APYIUX BUAOB PO-
Jga. IToaToMy A IMUPBAHCKOHW IIOTBBI MOSABUICH
noapon — Orthroleucos. OBHAKO COBPEMEHHBIE MOP-
onornyeckue NCCIefOBAHNUA, IPOBEJEHHBIE UXTHO-
JoramMu [4], mOKa3aau, 4TO MUPBAHCKAA IJIOTBA OT-
HOCHUTCS K ApYromy poay — Pseudophoxinus. ITo-pyc-
CKHU €ro NPEACTABUTENECH MOXHO HA3BATh MCEBAOTO-
JbAHaMU. Haxo/nka B 3aKABKA3b€ MUPBAHCKOM IIJIOT-
BbI, OTHOCUMON K Pseudophoxinus, npuMedaTeabHa
B OuoreorpauyeckoM OTHOIIEHUU. Poj BKIIOYAET
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KoHyc BbiHOCa p.3nbaxuraH. Ha Hem pacnonoxeH r.0rys.

B ce6s 29 HBIHE XXKMBYMUX BUJOB, OOUTAIONNX IJIAB-
HBIM 00pa3oM B BojoeMax CpeJu3eMHOMOPCKOIO
1 YepHOMOPCKOTO 6acCerHOB Ha Teppuropuu Typ-
uuy, Moppanuu, Uspauns, Jlusana, Cupuu, Ajxupa
n Tynuca. HecMOTps Ha TO 4TO NPEJCTABUTENN POAA
pPacnpoCTpaHEHbI JOBOIbHO MMUPOKO, OT/IEIbHBIC BU-
Jbl OOUTAIOT TOKAJIBHO, IPEATIOYNUTAS POJHUKUA U PY-
YbU. MECTOOOUTAHNE MUPBAHCKON IVIOTBBI CYIIECT-
BEHHO yJJaJICHO OT OCHOBHOT'O 4p€aja POja.

Kapa-cy. Bo MHOrMx 13 HUX BOfA MMeeT BUPIO30BLIA OTTEHOK. 3aech 06UTAET WKp-
BaHCKas nioTea.

CrenyeT OTMETUTH, UTO IMUPBAHCKAA IUIOTBA —
HE €IMHCTBEHHBIM 3HJAEMHUK poja Pseudopboxinus
B 3akaBka3be. B 1950 r. a3epOaiipkaHCKUN UXTUOJIOT
I0.A.AG1lypaxMaHOB ONMCAA COIOXOYIarcKylo IJIOT-
By (Pseudophoxinus sojuchbulagi), 0O6HAPYKEHHYIO
B fonuHe p.Kypel B AzepbaiiikaHe Ha TPAHUIE
¢ I'pysuent [5]. OgQHAKO € TEX IIOP 3TOT BUJ HE BCTPE-
YaJICa UXTHONOTAM 60JIe€ HUA PA3Y U, BEPOATHO, MO-
KET CYUTATHCS UCIE3HYBITUM [6]. Kpome TOTO, NCKO-
MaEMbIE OCTAHKU HEU3BECTHOI'O
BHU/lA, IPEAINONIOKUTENBHO TOT'O
JK€ pOJA, HANJEHBI B BEDXHEM MU-
OIlEHE CEBEPO-3AMaJHON 06IACTH
Apmenun [7]. Takum 06pa3om, pbl-
6b1 Pseudophoxinus, 1mo-BUAUMO-
My, paHee ObIIN PaCIPOCTPAHEHB
mupe, 4 COBpEMEHHbIE BUABI 3a-
KaBKa3bs MNPEJCTABIAIOT COOOI
PEJNUKTB MUO-TUIMOLIEHOBON HX-
THO(AYHBI, PACHABIIENCA HA JIO-
KaJIbHBIEC OYar'd B PE3YJIbTATE TCK-
TOHUYECKUX NPOIIECCOB, KOTOPBIE
NPOUCXOJUIN B KOHIIE IIJTUOLIEHA
U B IUNIEHCTOLIEHE Ha Iore EBPOIBI
u B LenTpanbHOM A3uu [8].

Ha ocHOBaHuUM (PUIOTEHETH-
YECKOT'0 aHAIN3a FCHOB MUTOXOH-
ApuanbHoi U apepuon JHK ycra-
HOBJIEHO, 4TO pOA Pseudophoxi-
nus NONUMUIETUYCH, T.€. TPEJ-
CTABJIEH HECKOJBKIMHU HE3ABUCHU-
MO BO3HHUKIIMMHU 3BONIOIMOHHBI-
MU JIMHUAMU [9], MOP(OIOTUA KO-
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TOPBIX KOHBepreHTHA. K Kakoit us
3TUX JUHUI OTHOCUTCS 3aKaBKA3-
CKUU PETUKT — MOKA HEU3BECTHO.
O6a BHJA 3aKABKA3CKUX Pseu-
dopboxinus BKIIOYEHB B MeXay-
HapoOAHyI0 KpacHyo kHUry (IUCN
Red List), um npucsoeH craryc Cri-
tically Endangered, 1.e. HaxoA411-
€Csl IIOJ, yI'PO30OHU HCUYE3HOBEHUS
(cnepyomas KATETOPHUA PENKOC-
TN — BeIMepue Bujbl). Ha Kaska-
3€ BCETO CEMb BUJOB UMEIOT TAKOM
CTATyC, OJJHAKO JIUIIb MPEJCTABU-
Tenu poja Pseudophoxinus oOT-
JUYAIOTCA OYEHb Y3KHUMU apeana-
Mu obuTanud. Jep:kaBUH OOHAPY-
JKWJI IMUPBAHCKYIO IUIOTBY B TPEX
POAHUKAX U OJHOMN pEYKE Yy Cell
Humpx m Yyxyp-Tabana Kyramen-
CKOTO (HBIHE ['A0aIMHCKOTO) P-HA
Azepbarxana (6acceiin p.Kypmr).
C Tex nop npouwto 6onee 80 ner,
HO BOJJOEMBI B OKPECTHOCTAX ITUX
6JIM3KOPACIIONIOKEHHBIX CEJI OCTA-
BAJINCh €UHCTBEHHBIMU H3BECT-
HBIMU MECTOOOUTAHUAMU BUAA.
Jlerom 2017 1. MBI OPI'AHU30BA-
JI1 3KCHEAULIMIO B A3epOanKaH
C LeJIBIO YTOYHHUTD APEAT 3TOU 3a-
railoyHoM peioku. Taxxke npejmo-
JIArajoCh BBIACHUTD, KAKHE GUOTO-
OBl HOPEANOYUTAET MIHUPBAHCKAS
IJIOTBA, U OLIEHUTb (PAKTOPHI YI-
PO3BI €€ CYMECTBOBAHUA.
JepxkaBuH NHUCan, 4TO pPaAnoOH
OOUTAHUA IMUPBAHCKON IIOTBHI
«OI'PAHHUYEH CUCTEMOU 3a60J0-
YEHHBIX POJHUKOBBIX BOJOEMOB,
npuHagIeKamux 6accerny p.Ty-
pHaH-4aH, PACIOJOXKEHHbBIX B JIE-
CUCTBIX OKPECTHOCTAX CENEHUI
Hupx n Yyxyp-Tabana Kyrkamen-
CKOI'O parioHd. DTO PYy4YbU U PEUYKHU
C 3AMEJIJIEHHBIM TEUYEHUEM U UJIU-
CTBIM JTHOM, CHJIBHO 3260JI0YEH-
HBIE, 3aPOCHIME KaMBIIIOM» [3].
Taxke Ham OBUIO M3BECTHO, YTO
BUJL OOUTAET B POJAHUKAX U POJ-
HUKOBBIX KOJIOAIAX — HEOHOJb-
MIUX, HO JOBOJBHO INIyOOKHUX O3€-
pax OKpyriaou (opMbl, UX CpEX-
Hun pasmep or 10 go 30 m. 13 He-
KOTOPBIX BBITEKAET PYUYEH, APYIUe
IIOJIHOCTBIO U30JIUPOBAHBI. MeCT-
HOE Ha3BAHHUE TAKUX BOJJOEMOB —
Kapa-cy. B UX mouckax Mpl TINa-
TEJIBHO U3YYMIN OOLMENOCTYIHBIE
KOCMHUYECKHE CHUMKHU LEHTPAJb-
HOM, CEBEPHON U CEBEPO-3aAMAJ-
HOM vacrer Azepbaiipxana. Oka-

Ko MHorum BofoeMam J0BOJIbHO TPYAHO NOA06PATHCA U3-3a FYCTHIX KONKOYUX 3apoCheil.
®oto A.A.lMpokunHa
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UupeaHckas nnoTBa. B MecTax cBoero o6utaHusA OHa AOBONb-
HO MHOTrOYUC/IEHHa.
®oto 0.H.ApTaesa

32710Ch, UTO HAUOOJBIIEE KOJUYECTBO MOXOXKUX IO
(dopme BOLOEMOB COCPEJOTOYECHO B AJla3aHb-ATpU-
YANCKOU JJOJMUHE Mexy ropojamu lleku u [abana.
[Tpu HA3€EMHOM HCCIEAOBAHUN OHU U OKA3AJIUCH TE-
MM CaMBIMU POJHHUKOBBIMU O3€paMu. OCTaJbHBIC
NPEACTABIAIN COOOHU TOPHBIE 03€pPd WIM IPYJbl —
KOITaHBIE€ WU JAMOOBBIE.

O6 YHUKAJIbHBIX POJHUKOBBIX 03€PaX Kapa-Cy CTO-
AT paccKazarb noppobHee. OHU PACHPOCTPAHEHBI
IpYHIaMU B BUJE II€H(a, BBITAHYTOIO € 3a1ajia HA
BOCTOK B AJIa3aHb-ATPpUYANCKON JIOJMHE, KOTOPAd
NPEACTABIAET COOOU MEKTOPHBIA IPOTUO, 3aII0JIHEH-
HBII MOIITHOM TOJIIEN PBIXIBIX OTIOKEHUN. PEKH, BbI-
TEKAIOMME B JOAUHY ¢ [maBHOro Kaskasckoro xpeora,
MMEIOT OIPOMHBIE AJIIOBUATbHBIE KOHYCBHI BBIHOCA.
Ha HUX pacnojIOXeHbl KPYIIHbIC HACEAECHHBIE ITYHKTHI
(Iexwn, Orys, ['abana, 'ax). Peynslie pycia pa3déuBaoT-
€A 3/1eCb HA MHOXECTBO PYKAaBOB. HEKOTOpBIE U3 HUX

46° B.A.

50°

AnasaHb-Arpuyainckas fonuHa.

MIEPECHIXAIOT, APYTHE COOUPAIOTCSA HUXKE B HOBBHIE pe-
KM, 4 OCTaBIIASACA 4YaCThb (PUIBTPYETCA MOJ 3E€MIIIO
(Y BEpIIMH KOHYCOB BBIHOCA IPEOOIAJAE€T BEPTUKAIIb-
Hag (pUIbTpan U BOABL). [IpocounBmancs 10 BOLOYIO-
pa Bj1ara B COOTBETCTBUU C OOIIUM YKIOHOM BEEPOOO-
Pa3HO PACTEKACTCS OT BEPUIMHBI KOHYCA K €ro Mepu-
¢epun, rae HA6MOJAETCA OBICTPOE YMEHBIICHUE TTIy-
OUHBI 3AJIETAHUS BOJIBI, 4 TIOBBIINIEHUE OOIIEH TJIMHUC-
TOCTH NOPOJ] BEAET K BBIXO/Y MOA3EMHBIX BOJ] B BUJIE
Kapa-cy [10]. MCKIIOUUTENbHO B TAKUMX POAHUKOBBIX
03€pax Mbl U OOHAPYKWIN HNIMPBAHCKYIO IIOTBY.
HHTEPECHO, 4TO B HEKOTOPBIX Kapa-Cy HAOII0/a-
IOTCS BBIXO/IBI CEPOBOJIOPO/IA, M U3 PBIO IPUCYTCTBY-
€T TOJBKO IMHUPBAHCKAS IUIOTBA. DTO MOXKET YKA3bl-
BATb HA AJJANTAIUIO BUJA K TAKOU Cpefle OOUTAHNUI.
Takum 06pa3oM, B pe3yAbTATE IKCIEAUIUU HAM
YAJI0Ch YCTAHOBUTD, YTO a4PEAJ BU/JA B IEHCTBUTEb-
HOCTH HECKOJIBKO MUPE, YEM MPEJIIO0NATATOCh PAHEE,
4 €ro I'PAHUIIBI COBNAAIOT C PACIPOCTPAHEHUEM Ka-
pa-cy B Alla3aHb-ATPUYANCKON ponuHe. Paccrognue
MEXKAYy KpalHEH BOCTOYHOM TOYKOM apeana y c.Yy-
xyp-T'a6ana (rae BUj OBLI BIEPBBIE ONMUCAH) U Kpan-
HEN 3aMaHON, OOHAPYKEHHOHN B XO/I€ dKCIEIUIINU
y r.1exun, Bcero 44 km. HecMOTps Ha BbIABICHUE HO-
BBIX BOJIOEMOB, HACEICHHBIX MUPBAHCKON MJIOTBOH,
OHa MO-TIPEXHEMY OCTAETCS Y3KOJOKAIbHBIM 3JH/JIE-
MUKOM, K TOMY K€ OOUTAIOMUM B JJOBOJBHO CIEIU-
puuyHBIX O6MOTONAX. Apeas BUJA (PpParMEeHTUPOBAH
1 NPEACTABIEH OTJEIbHBIMU U30JUPOBAHHBIMUA BO-
JOEMAMH, UTO, BEPOSITHO, TAKXKE CIIOCOOCTBOBAJIO I'e-
HETUYECKOH U3O0AINN JTOKAJIbHBIX MONYIAIUH.
Azep6aii/pkaH — KPYIHEHIIEE U3 KaBKA3CKUX TO-
cynapcTs. Hacenenue CTpaHbl YBEIUUUBAETCA, PA3BU-
BAIOTCA NPOMBIIJIEHHOCTh U CEJIBCKOE XO3ANUCTBO.
K coxanenuio, mocneacTsud (PyHKIIMOHUPOBAHUSA
3TUX OTPACIE! SKOHOMHUKN HEIATUBHO CKA3BIBAIOTCS
Ha COCTOSIHUH 9KOCUCTEM. YTOOB! MUPBAHCKYIO IIOT-
BY HE IIOCTHUIJIA YYACTh JJPOHTA U KBATTH U YTOOBI OHA

CTpenkamu nokasaHbl KOHYChl BBIHOCA, KPACHbIMU TOYKaMU — POAHUKOBbLIE 03epa.
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HE BCTAJ14 B OIUH PsJi C BEIMEPUIMMU Y3KOAPEAJIbHBIMU
9H/IEMUKAMU PbIO (TAKUMU, KAK OCHIIEXUPCKAS YK-
JIefiKa U TPEXUIIAS KOJIomKa U3 03.Tekuproon B Py-
MBIHUU ), HY’KHO IIOHATD, KAKUE OIIACHOCTHU CYILECTBY-
10T U4 BU/IA, Pa3pabOTATh MEPHI IO €0 COXPAHEHUIO
1 PEIN30BaTh UX. HACKOJIBKO MO3BOJAIOT CYJUTDh CO-
OpaHHBIC HAMU JAHHBIC, OCHOBHAS YI'PO3a /I PEJKUX
PbI6 UCXOAUT CO CTOPOHBI CEIbCKOIO X0341CTBA. ITo-
CKOJIbKY MECTHOCTb I'OPUCTAsl, PABHUHHBIE Y4dCTKU
C IVIO/IOPO/IHOM MOYBOM MCIOJIb3YIOTCS OCOOCHHO UH-
TEHCUBHO. AIa3aHb-ATPUYANCKAA JOIMHA — OJWH U3
OCHOBHBIX CEIbCKOXO3ANCTBEHHBIX PAMOHOB A3ep-
6arpKana. 3/1eCh MOCTOAHHO BEAYTCA UPPHUTALMOH-
HO-MEJIMOPATUBHBIC PA6OTHI, CTPOATCA KAHAJIBI U 1AM-

6Bl, PACIIUPAIOTCA U YITYOIAIOTCA CYIECTBYIOMME Ka-
pa-cy. Bce 3TO MEHAET THIPONOTUYECKUN PEKUM PEK.
BmecTe ¢ TEM pabOTH IO NOUCKY MIMPBAHCKOH IIOT-
BBl B POJIHMKOBBIX O3€PIIaX MOKA3aJI1, YTO OHA OOUTA-
€T JUIIb B HEU3MEHEHHBIX WJIM MAJIOU3MEHEHHBIX
ycinoBUAX. CYHIECTBEHHO K€ TPAHC(POPMUPOBAHHBIE
YEJIOBEKOM BOJOEMBI 34CEJIEHBI OOBEKTAMU PEIOOBO/I-
CTBA 1MOO IyKEPOAHBIMU BUALAMU.

ITo Bcei BUAUMOCTH, OCHOBHASA yTPO3a BULY — MeE-
JIMOpanys, a TAKXKE COIYICTBYIOLME €1 ABJIECHUA (Ha-
pYLIIEHHUE MECTOOOUTAHUM, CTOK YAOOPEHUI U IIECTHU-
LIUJOB, BCEJIEHUE B BOJOEM YYXKEPOJHBIX BHUJOB).
B nacrosmee BpeMs pa3padbaTelBAIOTCA NPEAIOKCHUS
10 OXPAHE YHUKAJIBHOTO 3H/IEMUKA 34KABKA3bs. W

Pa6oTa BeIOTHEHA IIPHU noaep:kke Mohamed bin Zayed Species Conservation Fund (mpoexkr 162514342).
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Caucasian Relict Fish — Azerbaijani Spring Roach

O.N.Artaev', B.A.Levin', N.Dzh. Mustafayev? E.P.Simonov'

'Papanin Institute for Biology of Inland Waters, RAS (Borok, Yaroslaskaya oblast, Russia)
Institute of Zoology, Azerbaijan Academy of Sciences (Baku, Azerbaijan)

Azerbaijani Spring Roach Pseudophoxinus atropatenus is critically endangered Caucasian endemic species with very

narrow range. This species belong to the evolutionary line of pseudo-minnows that inhabits the freshwaters of the
Mediterranean basin. The Azerbaijani Spring Roach, the only species inhabiting Transcaucasus, is considered to be
a Miocene-Pliocene relict species according to biogeographical and paleontological data. The known range of this
relict species was extended during our field trip in 2017. The range of P.atropatenus is restricted to little spring lakes
in the Alazani-Agrichay Valley in northern Azerbaijan; the maximum distance between populations is 44 km. The
main threats to the survival of this species are amelioration, habitat disturbance, fertilizer and pesticide use in agri-
culture, as well as invasion of alien species and fish farming in natural water bodies.

Keywords: Pseudophoxinus atropatenus, Azerbaijani Spring Roach, Caucasus, relic.
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6uonornveckux Hayk B.B.TaxTeen

Hprymcexuil 2ocyoapcmeennviil ynusepcumem (Hpxymck, Poccus)

Briepsble uccienopana 6aHka JprKeHKO, pacloJOKEHHAs Y 3anagHoro nobepexbs CepepHOro barikana B paiioHe
MbICa bonbimoid COMOHIIOBBIA. DTO NOAHATHE HE OO03HAUYEHO HA MHOTUX KapTax. OCHOBHOM I'PEOEHD PACIOIATAETCS
Ha r1youHe okoso 80 M. B utone 2017 1. ¢ TOMOLIBIO MOJBOJAHON BUJEOTEXHUKHU y/1AJIOCh 3ACHATDH €€ ITOBEPXHOCTD.
BeHTOCHOU APAarou AOOLITH PEJKUE U HEU3BECTHBIEC HAYKE BUJBL JKUBOTHBIX (aMQPUIIO]).

KirouyeBsnie caoBa: barikan, 6anka JIpuKEeHKO, MOJBOJAHBIE BUJEOHAOIIONCHUS, pelUaiine BUbI (DAYHBI.

OTJIOBUHA CAMOTO IMIyOOKOTI'O B MUpE 03¢epa baii-

KaJI, JICKAILIEIO B LIEHTPE A3UATCKOI'O KOHTUHEH-

T4, 3AMOJIHEHA IIPECHOIN BOJOHU BBICOYAMNIIEIO
KagyecTBa. OJHAKO IO MHOIMM JAPYIUM IIPU3HAKAM
3TO BOJJOEM HE O3CPHOI0, 4 OKCAHMYCCKOI'O THIIA.
Hepapom barikas 4acToO HA3BIBAIOT CIOBAMU U3 IIEC-
HU — «CJIaBHOE MOpe». OH CAYKUAT I YYEHBIX IIpe-
KPACHOU MOJEJBIO I UCCIEAOBAHUSA OKCAHUUECKUX
npoueccos [1, 2].

K 6€3yCIOBHO «OKEAHCKHUM» 4EPTAM B CTPOCHUU
U (PYHKIIMOHUPOBAHUU BaliKama OTHOCATCH CIOXKHASA
reoMop(OJIOrus BIIAJAUHBI, €€ IPEBHUN I€OTOTUYEC-
KMIT BO3PACT U 60raTas TEKTOHUYECKASA UCTOPHUA, Xa-
pPaKTEpHBIE «MOPCKHE» THAPOTOTHYECKHE (heHOoMe-
HBl — CUCTEMA I'OPU3OHTAIbHBIX TEUCHUM, MEXAHU3M
BEPTUKAJIBHOTO BOJAOOOMEHA, CYPOBBIE MITOPMBI,
MACIITA0HBIE ANBEJIMHIY U IAYHBEJJIUHIU. TUTMYHO
OKEAHUYECKOI MOXKHO IIPU3HATD U CTPYKTYPY OUOTHI
3TOro o3epa. Ef CBOMCTBEHHO OYPHOE 3HAEMUYHOE
BUI000PA30BaHUE, (POPMUPOBAHUE PAZHOOOPA3HBIX
JKU3HEHHBIX (POPM, AHAJTOIMYHBIX MOPCKHUM, B TOM
qucie crnenquUIHON riyboKOBOJHON (payHBL, 4 TAK-
K€ ABJIEHUE «JTAPBUHOBCKOI» OCTPOBHOMN H3OJAIIAHN
y apxunenara YmKaHbUA O-Ba. [J1d BOAHOU TOJIIU
bariikajna XapaKTepPEeH YHUKAJIbHBIN XOJI0/JOMI00UBBII
KOMIIJIEKC, BKJIIOYAIOMIUI BECJOHOIOIO pPayKa 3IHU-
LIYPY U BBIIIECTOAIME 3BEHbA TPOPUUECKON LIENOY-
K1 (TIeJaru4eCcKuil 60KOIUIaB MAKPOTEKTONYC, 6ecmy-
3BIPHBIE PBIOBI TOJIOMAHKH, KETTOKPBIIKA U JITHHHO-
KPBUIKM). BXOAUT CI0Z1a U TUIINYHO «MOPCKOM» 3J1€e-
MEHT — TIOJEHD, NI HEPIIA.

Barikan He pas CTAHOBUJICA OOBEKTOM OKEAHOJO-
TMYECKUX IKCIEJUITUN C IPUMEHEHUEM ITTyOOKOBO/I-
HBIX OOUTAEMBIX ANNAPATOB — CHauana «[1aficucos»,
a 3aTeM U «MupoB». TeM He MEHEE YHUKAIbHOE IIPEC-
HOBOJIHOE MOPE NMPOAOJIKAET XPAHUTD CBOU TANHBI.
MHoOrue y4acTKu JHa O3€pa UCCAEAOBATENN 0 CUX
[IOP AK€ HU Pa3y HE BUAEaun!

Kak B HacrosdmeM OKeaHe, B baKaie CymecTByioT
IJIyOOKOBOJHBIE BIIAJUHBL U TTOABOAHBIE TOAHATUS —
xpebTel 1 6aHKu. Hambonee M3BECTHBHIN XpeHET —

© Taxrtees B.B,, 2018

AKaJeMUYECKUH, Pa3[eNAoNUNl CEBEPHYIO U CPEJ-
HIOIO 4aCTH 03€pa. Ero rpe6eHb pacnosoKeH Ha I1y-
6une oxono 200-300 M, a KpYHHEHUIIUE <«BEPUIU-
HBl»> — 3TO ApXUIENAr YIIKAHbU O-Ba (BCETO UX Ue-
ThIpE). [IepBO€e onucanue xXpedTa c/iean OCHOBOIIO-
JIO)KHUK poccuiickon smuMmuonoruun [IO.Bepemarun,
4 Ha3BaH OH B 4eCTb AKa/JICMUU HAYK.

JJaBHO M XOpOIIO u3BeCTHAd 6aHka — Iloconb-
CKasl — PACIHOJIOKEHA B CEBEPHOM KOHIIE I0KHOM BIIa-
IUHBL barikana. [IyGUHBI BOKPYT HE€ IMPEBBIMAIOT KH-
JIOMETP, 4 BEPIIMHA HAXOAUTCA HAa oTMeTKe 49 M. He-
KOTOPBIE CY/1d MOTYT Jd’KE CTAHOBUTBLCA TAM HA AKOPb.

O/IHAKO HE BCE BAKHBIC 3JIEMEHTHI 6AMKATbCKOT'O
MIOJIBOJIHOTO pesibeha OTPAKEHHBI B AT/1ACaX U HA Kap-
Tax. B 4aCTHOCTH, JO HEJAABHETO BDEMEHU OCTABATIOChH
HEACHBIM, YTO K€ HAXOJUTCA Y 3AMaJHOTO TOOEPEXKDA
Cesepnoro baiikana B parione mpica bonsmon ConoH-
noBBIM. Ha Kaprax, gaxe BBINYIIEHHBIX yKe B XXI B.,
6bl1d HAHECEHA 3yOUaTas TMHUA, 0603HAYAIOM A CBAJI
IJIYOHH, 4 IETANIHN penbeda HE TOKA3BIBAINC.

JII060TBITHO 3AMETUTD, UTO MECTHBIE KUTEJIU 3HA-
JI1 3TO MECTO JIy4llle, 4EM reOMOP(OJIOTU U TUAPO-
rpadpl. PpIOAKK CTABUJIM TaAM CETH HA OMYJS U ObUIN
B KYPCE, 4TO 3/J€Ch HAXOAUTCA MOABOJAHOE MOJHATHE.

OdunuanbHoe reorpauueckoe OTKPBITUE 3TOTO
NOAHATHA COCTOANOCH B 1984 1., BO BpeMA pabOTHI
rugporpauueckon aKcrnegunuu BoenHO-MOpCKOro
®nora CCCP Ha barikane. ABTOpAMU OTKPBITUA CTAIU
nmxeHep-rugporpad JLI.KomoTuno, HbeIHE KAIUTAH
3-ro paHnra, u C.BIpados [2]. CHauana OHU OOHAPYXKU-
7 MUHHUMAJIBHYIO TYOUHY 64 M, 4 32TEM HAIUIN CIIe
60jee MEJIKOBOJHYIO TOUKYy — 58 M (54°06’31”c.,
108°22’45”B.1.). banka npencrasiager CO60M 1Ba MOJ-
HATUSA CEBEPO-BOCTOYHOIO INPOCTUpaHUA. [lInHA
rpebHs HAaubOJIEE BBICOKOTO M3 HUX JOCTUTAET MPU-
MEPHO 2 KM.

HoBpil reorpa@uyeckuil OObEKT IOJYyUYUI UM
denopa Kupumiosuya JIpUKEHKO — TeHEpana, TU/-
porpaga pyccKoro BOEHHOI'O (pJ10Ta, PyKOBOJUBIIE-
IO NEPBOU TUAPOTpAPUUECKON IKCHEJULUEH HA
Baitkan B 1896-1902 rr., ruiporpaduIeCKUMH MTPO-
mepamu B CepepHOM JIefOBUTOM OK€dHE U B benom
MOpE U ApyruMu paboramu [3]. Atnac u aouus bai-
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Tax: cneBa — ¢parmeHT KapTel baikana

¥ cnpaBa — KapTocxema C 0603HayYeHUeM
/ 6aHku [lpuxeHKo, cocTaBneHHas no pe-
& 3y/bTaTaM feTanbHOi ruaporpaduyeckon
cbeMkun 1984 1. [2].

Kaja, cocrasienHble akcnegunuen O.KJIpuxeHko,
HA JECATUIETUSA CTAJIU PYKOBOACTBAMU I CYLOBO-
JUTENEH, 4 YCTAHOBJIECHHBIE €I0 BBICOTHBIE MAAKHU
B PA3HBIX 4ACTAX barKaaa mo3BOIUIN PE3KO CHU3UTD
ABAPUHUHOCTD HA BOJIE.

HoO... OTKPBITHE COCTOSJIOCH, U O HEM IPAKTUYECKU
320b11M. PaboTel ¢ IIyOOKOBOJHBIMHU aNNapaTaMu
B 1990-1991 u 2008-2010 rr. o60uUIx 3TOT PANOH
CTOpOHON. CKPHITYIO B ITyouHax bafikana GaHKy Tak
HHUKTO W HE BUen. OHa He OblIa CIENUANIBHO UCCIIE-
JOBaHa reojoramu. [1o-BuuMOMYy, 3TO «OTKOJIOBIIUN-
Cs1» B PE3YIBTATE KATACTPOPUUECKOIO 3EMIIETPACECHUSA
(pparmeHT CcKn1OHa BaikaabcKoro xpebra. beper Ha
3TOM Y4aCTKE HAPYIIEH [NyOOKUMU TPEMUHAMU — M-
JIEOCENCMOAUCAOKAUUAMU [4], IPU HU3YYEHUU KOTO-
PBIX BUJIHO, UTO 4aCTb XpeOTA, IPUIIETAIONASA K 03€DY,
OTZENAETCA IPOTAKEHHOM JIMHUEN paspriBa. [Ipu mo-
I'pyKeHUAX HA annapare «[laficuc» B paitone Cesep-
Horo KejgpoBOro mpica OOHAPYXKEH COPOCOCHABUT,
WIN CEUCMOTEHHBIN O6BaJl, CBUAETEIbCTBYIOMUN
O TOM, YTO IVIABHBIA «<KUBOW» PA3JIOM PACIIONATACTCA
JJAKe HE B OEPEroBOi 30HE, 4 HA IOJBOJHON 4YaCTHU
CKsoHA [5]. [IPUCKIIOHOBBIE «PBBI C TOPKOW> BBLIABIIA-
I0TCSL U IIPU AKyCTUYECKOM CEMCMONPOPUINPOBAHUN
B paitone Manoro CoJIOHIIOBOIO MbICA [5].

A y3Hanm 06 3TOM NOAHATUM OT KANUTAHA HAy4-
HO-UCCIEA0BATENbCKOTO cyaHa <«IIpodeccop Ko-
skoB>» C.H.Bemesa B 2000 r. Tpu pasza Mbl IpeaIpu-
HUMQJIM MONBITKU IPOUTHU JOHHBIM TPAJIOM IO BEP-
muHe 6aHKU. [Ipy TpaleHUU 4yBCTBOBAAACh HEPOB-
HOCTbD JHA, YJIIOB XK€ IIpULIE/ JIUIIb pa3. OH OKa3aJIcs
KpaliHEe CKYLHBIM, HO COJEPXaJl OJUH 3K3EMILIAP
HOBOTO /Il HAYKA BHUJAd PAKOB-aM(UIION U3 POAA
Leptostenus. 3arajounHas GaHKa CTAHOBHUJIACh BCE
60Jice NPUBJICKATEIbHOM.

B urone 2017 r. Ha cygue «IIpodeccop Koxos»
MBI OTIIPABUJIUCEH B palioH 6aHku [puxeHko*. B Ha-
MIEM PACHOPSKEHUU HAXOAUNIACH JUCTAHIIUOHHAA
noABOAHAA BHUAeOocucTeMa. OHA MO3BOJNAET pabo-
TaTh HA I1youHax 710 100 M ¥ BECTH aBTOHOMHYIO
BUJICO3ANUCh MPOJOJIKUTENBHOCTBIO 10 4 4 Kak
C BKJIOYEHHBIMHU T'aJIOTEHOBBIMU HIPOXKEKTOPAMH,
TaK U B PEXKUME HOUYHOIO BHUJAEHHUA C UH(ppaAKpac-
HBIM H3aydareacM [6]. B HAmM MIaHBl BXOJAUIA BU-
NE0ChEMKA IpebHA OAHKH, 2 TAKXKE €r0 JPATUPOBKA
«IIPUIEIBHBIM METOJOM>.

* TTOMB3YSICh CITY9ACM, BBIPAKAIO OTPOMHYIO GIArO{APHOCTD SKH-
naxy HUC JdIpodeccop KoxkoB» 1 BCEM YUACTHUKAM IKCIEAUINN
34 CJIAKEHHYIO PA0OTY.

Cucrema ans AUCTAHUMOHHBIX NOABOAHbLIX BUACOHAONOAEHN,
ncnonb3yemas Hamu Ha balikane.

®oto [.E.Pa3zpobapuHa

IDIPHUPOITA « Ne5 « 2018

2MINE £» ”m:wg(

PailoH 6aHKu [IpuKeHKO Ha pasHblX Kap-“

macwraba 1:500 000, usgaHHoi B 2008 r., ix

N
Qe



Pecmee g Ircenegecgect

BUOTEOrPA®MUSA

Ha 60pty HUC «Mpodeccop Koxos», 23 uionsa 2017 r. MoarotoBka Kk pabotam Ha
6aHKe [ puxeHKo.
3pech v panee ¢oTo aBTopa

J1s Ha49asa MBI PEMWINA NPOW-
TU HA/l GAHKON M MPOIUCATD 3XO-
JOTHBIN npoduiab. BoT HA 3KpaHe
npubopa JUHUA JHA PE3KO MOIUIA
BBEPX U B G KM OT TOGEPEKbS 10~
CTUTJIA OTMETKH 56 M. DTO OBUIO
JIAKE MEHBIIIE, YEM YKa3BIBAJIH IIep-
BOOTKPBIBATETH. «MaKyIka» 6aHKH
0Ka3aJ1aChb BBICOKOWM, HO HEJINH-
HOH, OH4 HATIOMHWJIA HAM JIOMNIA-
JUHYIO TONOBYy. Bckope rinybuHa
cHu3unaach a0 80-82 M, U Haya-
J1ACh JJOBOJIBHO JUIMHHAS U POBHAA
«CIIMHA» — COOCTBEHHO TPeOEHb
6aHKu. [1I0 OIIEHKE «CBEPXY», MECTO
JUISL IDATUPOBKU OBLIO yJAYHBIM,
OJJHAKO K4KOHU I'DYHT HAXOJHUJICSH
BHH3Y, MBI IOKA HE 3HAIM.

Ha barnkane cTosyn mIThIb, HAJ
6eckpaiiHeit roayooit Iriaablo Ioj-
HHUMAJOCh COJIHIIE, OCBEMAA KPy-
TBIE CKJIOHBI BafKaabCKOro xXpeo-
Ta. COJTHEYHBII CBET MOMNaa B 00b-
€KTHUB HaIllel KaMepbl, HO CIYCTA
75 C mMocae TOro Kak BUJ/IEOCUCTE-

Cy/HO HIJIO HOYBIO. MBI PACCUUTBHIBAIN NPUOLITH  Ma ObLIa ONyIeHA B BOJAY, €CTECTBEHHOE OCBEIlE-
Ha TpaBepc OYXThl COMOHIIOBOU B HAUJIE CEAbMOIO  HUE MPAKTUYECKH NMPONANO. BKIIOUUINUCH Tanore-
yrpa. Ha paccsere, KaK TOABKO MOCTYNIHIO COOOIIE-  HOBBLIE MPOXKEKTOPHI. KaMepa morpyxanach BCE HU-
HHE O OAXO/I€ K 34TdHHOM TOYKE, YYACTHUKHU IKCIIE- K€ M HUXKE. [IpU IEPBOX MONBITKE CIYCKA MBI «IIPO-
JUIUHU IPYKHO BBIIUIM Ha 1any0y. BceMm ObIIO HEBE-  MAXHY/IUCH»: BECh KaOeJsb ylIea MOJA BOJAY, HO IIpU-
POSITHO UHTEPECHO. 60p HE JOCTUT JIHA.

Baiikan B paitoHe mbica bonbuwoit ConoHyoBbIn. CyaHO HaxoanTcs Hag 6aHKoM, BRanu — bailikanbckuii xpebeT, BUGHO pyCcio pyybs.
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[Tpumiaoch 3aHOBO 3aXOAUTH
Ha rpe6eHb. PoBHO uepes 10 MuH
IIOCJIE Ha4Yala CIyCKa MOKA3aJ10Ch
JHO. OHO OBLIO CIOXKEHO pa3dbpo-
CAHHBIMU OCTPBIMHU IJIBIOAMH, Ta-
KHUM K€ OCTPBIM, HEOKATAHHBIM
me6HEM M MEIKOU JpecBoil. Bep-
MUHA IPEOHA OAHKU JEHCTBUTEIb-
HO OKa3aJ1aChb POBHOU, 06€3 mepe-
1a4/I0B IJIyOUH, HO OCTPBIE TJIbIObI
NPEJCTABIANNA Obl ONMACHOCTD A
Tpana. HUKaKKUX KUBOTHBIX MBI HE
YBUJIC/IY, 32 UCKIIOUYEHUEM KOJO-
HUIT 13 GENIECHIX KOPKOBBIX I'YOOK
Ha OT/EJbHBIX KaMHAX. [ToBepx-
HOCTb MHOTUX KaMHENH uMmena o6y-
pBIFT UM KOPWUYHEBBIN OTTEHOK.
DTO CBHUJIETEIBCTBOBANIO 06 OKHUC-
JUTENbHON OOCTAHOBKE Ha BEp-
muHe OaHKU U 00 OTJIOXEHUU
CJI0S1 HAKUIIU (OOPA3HO TOBOPSA —
«P’KABYMHBI») U3 TUAPOKCUJOB XKe-
JI€32 ¥ MAPTaHIA.

Mbl BKJIIOYWIN KOPMOBYIO JI€-
6€/IKy 1 HA4aau CIYCK GEHTOCHOI
Aaparu. Kak 1ojgoxeHo B TAKUX CIy-
Yyagx, TPOC 6B COPOIIEH HA UIU-
HYy, B MOJTOPA Pa3a IPEBBIIAIO-
myo riayouny nop kuiaeM. CyaHO
MATKO IOJAJIOCh BIIEPEA, W Jipara
NIOIIA O I'PEGHIO GaHKU. CHavaIa
OHA JBUTAJIACH 6OJIee UM MEHEE
POBHO, HO 3aTE€EM HAYaJIUCh PE3-
KM€ PBIBKM. OHU CTAHOBUJIUCH BCE
CHJIbHEE U CUJIbHEE. MBI BCEPbE3
OIACAJNINUCh, YTO IOTEPAEM JpPAry,
4 BMECTE C HEM U 4acTb Tpoca. Of1-
HAaKO yJaJIOCh BBLJIEPXKATDb Keylde-
Mble 10 MUH IIPOXOAA IO JHY, I1O-
CJIE 9ETO MOXKHO OBLIO HAYMHATDH

MIO/IBEM.
Ipara npumnuia Ha 60pT C BO-
I'HYTBIMM BHYTPL HOXAMHM — TaK

CUJIBHO OH4 LEIUIIACh 32 OCTPBIE
rapi6el! [Ipo6aema ¢ npubopom
6bL1a penmeHa 6bICTPO. 34 HECKOJIb-
KO MHUHYT WICHBI dKHIAKA KyBaJI-
JOHU TPUBENU JIpary B NEPBO3/aH-
HBIN BU/I.

[TosIly4eHHBIN YIOB BBI3BAT BOC-
XUIECHUE. B HEM OKA3AIUCh PAKU-
amMmpunosl (6OKOIIABEL), KOTOPBIX
MBI HUKOT7I2 HE BH/iean. JKUBOTHBIE
06/1aJaN U3ANHBIM TEJIOM, OK-
packa KOTOPOIO BapbUPOBAana OT
OpPAHXEBOU 0 CUPEHEBOU U CIIU-
BOBOI. [Ipeo6aazianu BUABL POLOB
Eulimnogammarus n Corophio-
morphus. U3BeCTHO, 4TO B barikaie
OHM HACENAIT NPEUMYIIECTBEHHO

CTon-kagpbl NOABOAHON BUAEOCHEMKM rpe6HA GaHKM [puxKeHKo Ha my6uHe 82-83 m:
BBEPXY — POCCHINW BaNYHOB C €ANHUYHBIMU KOPKOBBIMU FyOKaMK; BHU3Y — KPYMHbIE
HeOKaTaHHble Mblbbl, MOKPbLITbIE OYPOi KeNe30MapraHLUeBoi Hakunbio.

P ERG "’m!’ 4

Pauku-amdunogsl, cobpaHHble aparoi ¢ rpebHs 6aHku puxeHko (mybuHa 80-83 m).
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Pa3z6op Tpanosoro ynosa Ha 6opty HNC «Mpodeccop Koxosx.

KAMEHHUCTBIE TPYHTBI, OJHAKO HUKTO HE HCCIEAOBAI
ux (payHy Ha 060CO6JEHHBIX MOABO/IHBIX MTOJHATHAX.

Y4acTHUK Hamen akcneaunuu pororpad C.1U.Ju-
JOPEHKO CHSJI JKUBBIX aM(UIIO] KPYIHBIM IUIAHOM,
MOCTAPABIIUCH IO BO3MOXHOCTH UMUTHPOBATD €CTE-
CTBEHHBIM OMOTOIN, YTOOBI B OJMKAUIIEM OYAyIIEM
CO3/JJaThb MAKCUMAJIbHO IIOJHBIM I[BETHOM aT/IAC 3TUX
JKUBOTHBIX.

HacTodmuMm KpacaBLEM OKa3aICad HAUJACHHBIA Ha-
Mu pepuanmuil Bupn Corophiomorphus gracilicornis.

[Tpy 60ABIIOM YBEJIUYEHUU OBLIO BUJJHO, YTO CUPEHE-
BATass OKPACKa IMEPEAHENH 4acTU Tena MEPEXoauIa
B OPAHXKEBYIO B 3aJJHEI YaCTH. BrieuaTyianu u rpoMas-
HBIE MIETUHKU HA HIKHUX AHTEHHAX KUBOTHOTO. Bug
6b11 BriepBble onucaH A.f.bazukanosor B 1945 1. Bce-
IO M3 TPEX MECT, XaPAKTEPUIYIOMUXCA KPYTBIM MOJ-
BOJHBIM CKJIOHOM (7], ¥ C TEX IOP HA NPOTAKEHUU HO-
nee 70 1eT HUKEM HE OOHAPYKUBAJICH.

Jpyro#t Buj aM(UIOJ OKa3aICd a0COMIOTHO HO-
BBIM Ul HayKd. OH NPUHAJIEKUT K TPYIIE CHElna-

MakpodoTtocHumkn 6okonnasos Corophiomorphus gracilicornis Bazikalova (cnesa) u paHee HeusBecTHoro Eulimnogammarus sp.n.
B UX ECTECTBEHHOM «UHTEPbepe» — Ha (oHe KaMHel, MOAHATLIX ¢ 6aHKW [lpuxeHKo.

®oto C.U.AnpopeHko
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JU3UPOBAHHBIX IJIYOOKOBOJAHBIX BUAOB M3 pPOAA
Eulimnogammarus, OTINYACTCA OPAHKEBOU OKpac-
KOM, OY€Hb JUIMHHBIMU YPOIOAAMU (PY/IEBBIMU KO-
HEYHOCTAMM) U HAUIMYUEM IIETUHOK C BEPXHEHU CTO-
POHBI OYKBAJBbHO BCEX CETMEHTOB Tesd. TAKOro coue-
TAHWUA IPU3HAKOB HET HU Y OJIHOT'O U3BECTHOI'O BU/IA.

Bcero B yoBe OOHAPYKEHO HE MEHEE JEBATU PA3-
HBIX BUJOB aMmpunoj. Cpean HUX KaK MUHUMYM

TPU — HOBBIE (BKJIIOYAs paHeEe HAWJEHHBHIN Leplo-
stenus). OTIOBIEHHBIE HA 6AHKE JIPUKEHKO PAKOOO-
pa3HBIE €lle HYXKAAI0TCA B 60JI€€ NETATbHON TAKCO-
HOMMYECKON 06paboTke. Ham ONBIT MOKA3BIBAET,
YTO HaubOoJIee UHTEPECHbIE (PAYHUCTUUYECKUE Ha-
XOJKU B batikane 0XuaiT UCCAEeJOBATEICH UMEHHO
Ha Y9aCTKAX C HEOOBIYHBIMU I'€0JIOTUYECKUMU YCIIO-
BuAMU [8-10 u ap.].m

Pa6oTa BBIMOJHEHA NPH moagep:kke Poccuiickoro ¢poHga PyHIaMeHTANBHBIX HCCAETOBAHHUI (IIPOEKT
16-04-00786).
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Bank Drizhenko in the Baikal Lake

V.V.Takhteev
Irkutsk State University (Irkutsk, Russia)

Drizhenko Bank, located at the western coast of Northern Baikal in the area of Cape Bolshoi Solontsovyi, was first
investigated. It is not even marked on many maps. Its main ridge is at a depth of about 80 m. The use of underwater
video equipment made it possible to capture its surface. The benthic dredge mined rare and unknown to science
species of animals (amphipods).

Keywords: Baikal Lake, Drizhenko Bank, underwater video observations, rare species of fauna.
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(Mocrea, Poccus)

B crarThe ONMCAHBI HEKOTOPbIE OCOGEHHOCTU M3PAUIBCKUX HU3BECTHAKOB MEJIOBOTO BO3PACTA — HEPYCATUMCKOI'O
KaMH$, KOTOPbIE XaPAKTEPU3YIOT IPOLECCH, IPOUCXOJAMKE B IOPOJIE MOCIE €€ 06pa3oBaHus. 3y64aTbie U3BUINC-
ThIC TUHUHY, 3a(PUKCHUPOBAHHBIC TOHKOM INIMHUCTOM NPOKIAJKOM, — CTHJIOJUTOBBIC MBbI — BO3HUKAIOT IPU PACTBO-
PEHHH BEIIECTBA II0J GOKOBBIM AABJICHUEM, INOO MO BECOM BBIMIEIECKAMUX OTIOKEHUH. CTUIOTHUTOBBIC MBI IEPBO-
I'O THIIA IIPUMEPHO NAPAJUIEAbHBI HACJOCHHIO, BTOPOT'O — CEKYT CJIOHUCTOCTH MO/ TEM HJIM UHBIM YIJIOM, U4TO ITO3BO-
JIET ONPEENNUTD HAIIPABIEHNE cTpecca. Ha mpuMepe NyCTOTKU B TEJIE OBIBIIECH PAKOBUHBI PACCMOTPEHBI BTOPDUYHBIC
HPOIECCHl. M3 HACHIIEHHBIX OUKAPGOHATOM KaJbLIMA BOJ OOPA3YIOTCA MEJIKHE KPUCTAUIMKU KAIbIIUTA, KOTOPBIE
B BUJC M[ETKY UHKPYCTUPYIOT BHYTPEHHHUE TOBEPXHOCTH HIDKHEH M BEPXHEIH CTBOPOK. B COXpaHUBIIEHCS ONIOCTH

(GOPMUPYIOTCS MUKPOCTANIAKTUT U MUKPOCTAIATMHUT.

KinroueBsie C10Ba: U3BECTHIIK, I/ICpYCQ.JII/IMCKI/Iﬁ KaMCHBb, MCJIOBAA CUCTCMA, CTUJIOJUT, MUKPDOCTATAKTHUT.

Ne4 «IIpupoabr> 32 2017 r. Op1a OMyOIMKOBAHA

3aMeTKa 00 MH(MOPMALUU, KOTOPASA COAEPKUTCA

B 00pasie 0CafloYHON TOPHOM MOPOJABI U KOTO-
PYIO IIBITJIUBBIA UCCIIEJOBATEND MOXKET U3BJIEUD, PAC-
cMmarpuBasg obpaszen* g reosora-npodeccruoHana
06paser;, — 3TO KyCOK 'OPHOM IMOPOJBI, PYAbI, MUHE-
pana ¢ TOYHOM MPUBA3ZKON K MECTY €r0 HAXOXKICHUI
U 0T60pa (reorpauuecKuil aipec MONM0KEHUA KAPb-
€pa, OOHAXKEHUA U KOHKPETHOTO CJIOSA, HOMEP CKBa-
JKUHBI, ITTyOUHA 0OTOOpa 00pa3na u T.1.).

CymecTByeT, OIHAKO, MHOTO 06pa31[0B, MECTA OT-
60pa KOTOPBIX HEU3BECTHLL. HO Takue o6pasisl Mo-
T'YT COJIEPKATh UHTEPECHYIO U BAXKHYIO MH(MOPMAIIHIO
(Hanpumep, 1O OGCTAHOBKAM M MEXAHM3MaM O6pa-
30BaHUA). XOTA HAy4YHAd LIEHHOCTb MOJOOHBIX 3K-
3EMIUIAPOB HEBEJIUKA, JJIA JIOOUTENEN KAMHA OHU
NPUBIEKATENbHB U MTO3HABATENbHBL. MOXHO, HAKO-
HEI], OTMETUTD €IIE OJIUH, IPOMEKYTOYHBII BAPUAHT,
KOT/Ia MU3BECTHBI PAMOH M NPHUMEPHBIA BO3PACT 06-
pasna, a ToOuHas NPUBA3KA OTCYTCTBYET. [T0OOHBIM
OO'BEKTAM U MOCBANECHA 3TA 3AMETKA.

Peub mouzpeT 0 U3PANIbCKUX BEPXHEMEIOBBIX U3-
BECTHAKAX — HMEPYCAIMMCKOM KaMHE. PaCIIMIE€HHBIN
Ha IUIMTKHM, OH HJET H4d OOJMIIOBKY 3/dHUH — KakK
B caMOM Hepycanume, Tak U B OKPECTHBIX TOPO/AX
U MOCEJNKAX. PaCIONOKEHHBIE HA MHOTOUYMCIEHHBIX
XOJMAaX OENTOCHEXKHBIE 3/[aHUA CO3JJAI0T HEMOBTOPU-
MBI OOJIUK JJPEBHETO OUOIEHCKOTIO TOPO/A.

CKaxXeM Cpasy, 4YTO BCE IPUBENEHHBIE HUKE BBIBO-
JIbl CIEJIaHBI HA OCHOBE OOBIYHBIX ITOJIEBBIX HAOIOZE-
HUM, 03 KAKOU-JIMOO CIEIUANbHON TEXHUKU. I10-

* Kysner06 BI. PacckasbiBaeT 06paser] 0Cai04HONM opob // TTpu-
poma. 2017. Ne4. C.58-60.

© Kysnenos B.I', 2018

JJOOGHBII AHAJIN3 IOCTYIEH KAXK/JOMY HAOII0JaTEbHO-
My U BHUMATEIbHOMY 4YE€JIOBEKY U HE 00A3aTEIbHO
KJIACCHOMY CIIELJUAIUCTY.

M3BECTHAKHU MPEJCTABIAIOT COOOHU CBETIO-CEPYIO,
CEPYI0 MJIN KEITOBATO-CEPYIO MOPOJY OJHOPOJHOU
MHUKDPO3EPHUCTON CTPYKTYPHI € OCTATKAMU OPraHU3-
MOB, KOTOPBIE, PACIPEJECIAIOTCSA B IOPOAAX HEPABHO-
MEpHO. B HameM cay4ae — 3TO ABYCTBOPKU (IIEIELIU-
MOJBI) M YJIUTKH (TAaCTPONO/LL). [I0T0OHBIE CTPYKTYPBI
[O3BOJIAIOT IIOJAATaTb, YTO OCAXKIEHHUE MaTEpUAId
NIPOUCXOJUIO B CIOKOWHBIX YCJIOBUAX NPHU OYEHD
/12601 T'MAPOJUHAMUYECKON AKTUBHOCTU. MIMEHHO
3TO U IO3BOJMIO OCAAUTHCH U 3d(PUKCUPOBATHCS HA
JHe odeHb MeNKuM 3epHaM Kaapuura (CaCOs). Ilpu-
CYTCTBHE OCTATKOB (PAyHBI (B YACTHOCTU NEJIEIUION)
VKa3BIBAET HA BOJAHBIE YCIOBHUA, 4 €€ PA3HOOOpA3ZUE
CBUJIETENBCTBYET O OIATONPUATHBIX JJIA KU3HU Pa3-
HBIX I'DYII YCIOBUAX BOJOEMA, YTO XAPAKTEPHO JJIA
MOpEN CPEAHEOKEAHUYECKON COJIEHOCTH.

B nepneHgukyasapHBIX CIOUCTOCTU CEUYEHUAX —
KaK B OOHAKEHHUAX, TAK U HA MHOTMX 06pa3Lax —
BU/IHBI MHOTOYHUCJIEHHBIE 3YOUATHIE IUHUU, KOTOPBIE
WHOIZIA CONPHUKACAIOTCA APYT C Apyrom (puc.l). dtro
TAK HA3bIBAEMBIE CTUJIOJIUTHI, UJIH, TOYHEE, CTUIONN-
TOBBIC LIBBI.

CTUJIONUTB — OYEHD APKUE U UHTEPECHBIE O6pa-
30BAHUA B OCAJOYHBIX IOPOAAX. OHU U3BECTHEI C CE-
peaunsl XVII B, a caM TEPMUH «CTUIOJIUT> COCTOUT
13 IBYX I'PEYECKUX CJIIOB: GTYAOG — CTOJIO U AYTOG —
kaMmeHb. OnpejelIeHuE K€ CTUWIOIUTOB KaK Ooiee
WIM MEHEE COBEPIICHHONU (POPMBI CTONOYATON OT-
JeJIbHOCTHU MOSABUJIOCH B cepegune XIX B.

CTporo roBops, TEPMHUH «CTHJIOJUT» UMEET ABA
3HAYEHUS: YACTHOE — E€AUHUYHBII CTONOEL, NI, 3Y-
6ern U o0Iee — Ha3BAHUE CJIOKHOIO OOPA30BAHUS
B OCaIOYHBIX OPOJAX. B IMIOCKOM cedeHun (CTEHKe
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Puc.1. CrunonutoBble wBbl. CneBa — B NiacTe, cnpaBa — Ux 6onee AeTanbHOe CTPOEHMUE.

OOHaKEHUA, KAPbEPA, B KEPHE CKBAXKUH) CTUJIOIUTO-
BBII LIOB IIPEACTABIAECT COOOU 3yOUaTyIO, U3BUIUC-
TYIO, HEPEJIKO CJIOXHOM KOH(PUIYPAIIUHU, TPAHUIY
MEXKY JIByMSI CJIOSIMH, KOTOPas OOBIYHO 3a(PUKCUPO-
BaHA TOHKOHW TIJIMHUCTOM MPOCIOUKOU (CM. puc.l).
B mpocTpaHCcTBE — 3TO HYIPUCTAS TOBEPXHOCTD.

CymecTByeT psjJi MOP(POTOIHUYECKUX KIACCUDU-
KalUi CTUIOAUTOB. TaK, MaJIOAMIUIUTYAHBIE TIOBEPX-
HOCTH, TOYHEE MBI, HA3BIBAIOT CYTYPAMHU.

I[Ipu BCEM CYIHIECTBOBAHUU MHOTOYHCIEHHBIX
MHEHUI 06 06PA30BAHUU CTUIOIUTOB HA CETO/IHSAII-
HHIT JIeHb NPAKTUUYECKU OOMENPUHATO (C HE3HAYU-
TEJIbHBIMU BADUALUAMU) NIPEACTABIEHUE 06 UX Pop-
MUPOBAHUU B PE3YIbTATE PACTBOPEHUA B YCIOBUAX
A depeHupoBaHHOrO AaBlIeHus. Yesa npemnoxe-
HAa MU3BECTHBIM ecrecTBoucnbrareneM O.K.Pykcom
eme B 1894 r.

Jns peannsanuu NoA06HOr0 MEXAaHNU3MA HEOOXO-
JUMBI IBA YCIOBUA. BO-IIEPBHIX, BO3MOXHOCTD (DUIIb-
TPaUMU BOJ, CIIOCOOHBIX PACTBOPATh UCXOAHBIN Ma-
TEPUAJ U BHIHOCUTD NMIPOAYKTHI pacTBOPEHUS. [103TO-
My IIOJJOOHBIE TEKCTYPHI PA3BUTHI IPEUMYIIECTBEHHO
B KAPOOHATHBIX (U3BECTHAKAX U JIOJJOMUTAX) U CYJIb-
(aTHRIX (THICAX U AHTHUJPUTAX) MOPOJAX, XOTH
BCTPEYAIOTCA U B APYIUX. BO-BTOPBIX, HAJIMYUE HC-
XOJHOT'O HEPOBHOTO KOHTAKTA4, KOTOPHBIN O0O€CIeYn-
BA€T BO3HUKHOBECHHUE PA3HOI'O JJABJICHUA B HECKOJIb-
KMX TOYKaX. Takas HEPOBHOCTb MOXKET OBITb 0OyC-
JIOBJIEHA CTPYKTYPHBIMU PA3TUYUAMU CONPSIKEHHBIX
Y4aCTKOB MOPO/Ibl, HEPOBHBIMU CTEHKAMU UCXO/HBIX
TPEMWH U JIP.

Jleno B TOM, YTO NIPU HATUYUN HEPOBHOCTEM /1AB-
JIEHUE B 30HAX BBICTYNOB (M COOTBETCTBEHHO JIOXK-
6uH) 6onbIIe, Y4eM HA UX CKJIOHAX. COINACHO NPUH-
nuny PUKKe, pAaCTBOPEHHUE BEIECTBA IPOUCXOJUT
MHTEHCUBHEN TaM, I'Zl€ BhIIIE AaBaeHue. Takum ob6pa-
30M, BEI[ECTBO HA/J| BBICTYIIOM (M I10J] TOXOUHOMN) 6Y-
JET PACTBOPATHCA OBICTPEE, U IEPBUYHALA, BECbMA He-
3HAYUTEIbHASI HEPOBHOCTb CTAHOBHUTCH BCe Ooiee
KOHTPACTHOU, OyrpucTOy. ITOABIAIOTCA BBICTYIIBI-
MBI, OPUEHTUPOBAHHBIE KAK BBEPX, TAK M BHU3
(puc.2). O6pa3yomuiicsa Npu 3TOM HEPACTBOPUMBIH
[JIMHUCTBIN OCTATOK B BUJIE TOHKOU IIJIEHKU (PUKCH-
pyeTr c(OOPMUPOBABIIYIOCA CTUIOJUTOBYIO IOBEPX-

3pech u panee doTo aBTopa

HOCTb. Pacmpenenenue rIMHUCTON COCTABIAIOIEN
Y4CTO HEPABHOMEPHO: B BEPUIHUHAX 3yO110B HAXO/UT-
Cs IUIEHKA IVIMHUCTOI'O MATE€pUald, 4 Hd UX CKIOHAX
HEPEAKO OCTAOTCA JIMIIb OTAECIbHBIE IVIMHUCTBIE
[IPUMA3KU U yemynKku. CaMa Xe BEPTUKAIbHAA IJIOC-
KOCTb (I'PAaHH IIUIIOB U 3yObEB) HECET CJIE/ILI TIEPEME-
MIEHUA U NPUTUPAHUA — 3TO HA3BIBAETCHA 3EPKAIOM
CKOJIbKCHUSL.

CTUJIONUTBL B OCHOBHOM BO3HHUKAIOT B TBEPLOH,
YK€ C(POPMUPOBABLIEHCA IOPOJE, HO B PAJlE CIy4aeB
OHHM HAYMHAIOT OOPA30OBBIBATHCS €Il€ B INIACTUYHOM,
XOTSl U 0OE3BOKEHHOU CYOCTAHIIUU.

B 6ompmuHCTBE CiydyaeB (POPMUPOBAHUE CTUJIO-
JINTOB OIPEAENAETCS JACUCTBUEM JIABJICHUS BBIIIECIIC-
JKAMUX OTJIOXEHUM, U CTUJIOJIUTOBBIEC IIBbI OTHOCH-
TEJIBHO NAPAJIJIENbHBL CIOUCTOCTU. HabmogaoTces, oj-
HAKO, ¥ CEKYIIME CTWIOJUTOBBIE MIBBI (KAK 3TO BULHO,

Puc.2. Cxema dopmuposaHus ctunonutos. CBepxy BHU3: pac-
npegeneHne LAaBNeHUA B 30HAX BLICTYMOB W JIOXOMH M HA UX
CKNOHAx; NOsBEHNe BbICTYNOB-WNMNOB, OPUEHTUPOBAHHBIX KaK
BBEpX, TaK U BHU3; 06pa30BaHUe IMMHUCTOTO NPOCNOSA, KOTOPbIil
buKcupyeT chHOPMUPOBABLLYIOCA CTUIONUTOBYIO MOBEPXHOCTD.
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Puc.3. Ctunonut, cekywmit cnoucTocTsb.

HanpuMep, Ha puUC.3). [Ie0 B TOM, UTO IPU OOKOBBIX
PACTATUBAIOMUX HANPLKEHUAX OOPA3YIOTCA TPEMIU-
HBI, CEKYIIUE CIOUCTOCTb. 3ATEM IPHU MOCIEAYIOMUX
CAABIUBAIOMMUX «CTPECCOBBIX» HANPAKEHUAX, IIO-
CKOJIBKY CTEHKHM 3THUX TPEIUH HE UJEATbHO INIAJKNE
(MMEIOTCS HEPOBHOCTH, BBICTYIIBI U BIQ/MHBI), PEATH-
3YETCS TOT K€ MPOLECC — U (POPMUPYIOTCSA CEKYIUE
CJIIOUCTOCTb CTUIOJUTOBBIE HIBBI. OPUEHTUPOBKA CO-
OTBETCTBYIOMUX IIUIIOB MO3BOJAET ONPEJEIUTh Ha-
NIPABJIEHUE NOZOOHBIX HANIPAKEHUIL.

Ot 0611€el KAPTUHBL U3BECTHAKOB IIEPEH/IEM K HE-
KOTOPBIM JIETANISAM VK€ Ha KOHKPETHBIX 00pasIjax
HEPYCATUMCKOTO KAMH.

Ha puc.4 noxkas3aHbl Pa3HbIE CTOPOHBI OJHOT'O 006-
pasua. [TocKkoabpKy OH 060CO6/IEH, HUKAK HE OPUEH-

TUPOBAH, IIEPBOE, YTO HAJO CLAEIATh, — KAK-TO OIIpE-
JEIUTh €ro IOJIOKEHUE B IPOCTPAHCTBE, YCTAHO-
BUTb, XOTs 6Bl BEPX U HU3. KiII0U K PEMIEHUIO JAHHON
32JJA4M HAXOJUTCS HA CAMOM OOPA3Ii€ B BUJIE TAK HA-
3bIBAEMOI'0O I'€0JIOTUYECKOTO YPOBHS, UIN I'€OIETANb-
HOWM CTPYKTYPBL.

Ha ofHO CTOpOHE 06pa31ia Mbl BUAUM PAKOBUHY
[EeJIELUIIOABL, YACTUYHO 3aII0JIHEHHYIO OCaAKOM. ITo-
CJIE PA3JOKEHUA TENIA MOJUIIOCKA MOJOCTh PAKOBUHBI
OOBIYHO 3AIIOJHAETCS BMEMIAIOIUM €€ UIOM. B cy-
Ya€ HEIIOJHOI'O 34II0JHEHUS IOBEPXHOCTb 3TOIO
BHYTPUPAKOBUHHOTO OCa/iKa OYIET MIOCKOH U 6YAET
COOTBETCTBOBATb 'OPU3OHTY BDEMEHU OCAJKOHAKOII-
JIEHUA. B KOPEHHOM 3aJIETAHUU YTOJl HAKIOHA U OpU-
E€HTHUPOBKA TAKOM IMOBEPXHOCTHU IO3BOJAIOT TOYHO

Puc.4. ®otorpacus obpasua c Tpex cTopoH. CTpenkamu nokasaHbl: pakOBUHA — «Te0NOTMYECKUl YPOBEHb» (a) M MOBEPXHOCTb

3epkana ckonbxeHus (6).
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OTNPENENUTh HANPABICHUE M BEIWYMHY IOCJIENYIO-
IUX TEKTOHUYECKUX JIBUKCHUI, DTO OCOOCHHO BAXK-
HO B CJIy4d€ MACCUBHOTO CTPOEHUSA OCAJOYHOTO Te-
J1a, KOTI/1a HET MEPBUYHBIX INIOCKOCTEN HAIMIACTOBA-
HHA. TAKOIM METOJ| BECbMA 3HAYUM U IIPU U3HAYATBHO
HAKJIOHHOM IIOJIOKEHUHU CJIOEB, YTO TAKKE HE pPEA-
KOCTb. YUYUTBIBASI 3TO OOCTOSATENbCTBO, MBI COPUEH-
TUPOBAIU (POTOrPAPUIO JAHHOTO 0OPaA31IA.

OTMeTuM, IONYTHO, UTO NOBEPXHOCTDb BHYTPUPA-
KOBHHHOTO OC4/]Kd, PABHO KaK U BHYTPEHHUE CTEHKU
PAaKOBHMHBI BHE 3TOI'O 3aMOJHEHNUA, UHKPYCTUPOBAHBI
MEJIKMMU KPUCTAIIMKAMHA KAJIBIIUTA, KOTOPBIE 00pa-
30BaJUCh U3 HACBHIEHHBIX KapOOHATOM KaJlbIIUA
BOJI, 3AMOJHABIIUX B IMATE€HE3E TOTOCTb.

BepxHHE U HIKHUE TOBEPXHOCTU 0O6Pa31a orpa-
HUYEHBl CTWIOJUTOBBIMU MOBEPXHOCTSAMH, T.€. OHU
(OpMHUPOBAINCEH MOJ, HATPY3KOM BBHIIIEIEKAIMUX OT-
JIOXKEHUH, 2 HE OOKOBOTO JIaBJICHUS.

Kcratu, HA NPaBOM PUCYHKE OTYETIMBO BUJHBI
60pO3/ibl, BOHUKIINE B PE3YILTATE TPEHUSA NIPU IIE-
pEMEMIEHUN BEPXHEN YaCTU NOPOJBl OTHOCUTEIBHO
HWXKHEN, — 3€PKATO CKOJIbKEHUS.

Kpome Toro, UMeIoTCA elle ABE NHTEPECHBIE OCO-
6E€HHOCTU. BO-IIEPBBIX, INIOTHOCTb U3BECTHIAKA MEX-
JIy CTUTIOIUTOBBIMU MTOBEPXHOCTAMU HEOJJUHAKOBA —
OHa SBHO OOJIbIIE BOIU3U IOBEPXHOCTEN U, COOTBET-
CTBEHHO, HUKE BEPXHEN U Bbllle HIKHEN. K coxane-
HHIO, HA (POTOTPA(UU 3TO HE OUEHD BUAHO, TOITOMY
HA PUC.5 IPUBEJIEHA CXEMATUYECKAA 3aAPUCOBKA. VII-
JIOTHEHHUE CIIPaBA BBEPXY, HEMOCPEACTBEHHO IIOJ
MIUIIOM, IPOSABUIOCH CUJIBHEE U, TTTABHOE, TPOCTIEXKE-
HO I71y6K€e B IIOPOJY.

BO-BTOpBIX, PAKOBUHBI BOJM3U MOIIHOI'O IMNIA
CBEPXY (CM. PUC.5) MMEIOT ACHBIN HAKIOH, HANIPAB-
JIEHHBIH K JJAHHOMY HIMITY, XOTA IEPBUYHOE, IPUKHU3-
HEHHOE IIOJIOKXEHUE PAKOBUH ObLIO 60JIEE NI MEHEE
ropusonTanbHoe. OOBACHUTD 3TO, BUJAUMO, MOXHO
TEM, 4TO OOPA30BAHUE CTUJIOJUTOB NPOUCXOAUIO
BCKOpE NOCJIE HAKOIUIEHUS OCAJKd, KOTOPBIN UMEI
€me IUIACTUYHYIO KOHCUCTEHIMIO. IMEHHO CXaTue
IIJIACTUYHOTO OCaJKa OOYCIOBUIO YIJIOTHEHHUE TIPHU-
JIETAIOMUX K CTUJIONUTAM YYaCTKOB, U OJJHOBPEMECH-
HO (IIOCKOJIBKY OHO PAaCIPEAENAIOCh IO OCAAKY-I10-
pojie HE OYEHb PABHOMEPHO) JIaBJICHUE CBEPXY POp-
MUPYIOMErOCs MUNA YIUIOTHAJIO OCAJOK U, COOTBET-
CTBEHHO, CHOCOOCTBOBAJIO HAKJIOHY PaKOBUH. CHH-
XPOHHO TPOUCXOJMJ €lle OAWH mnpouecc. Jleno
B TOM, YTO BO3HUKAIONUIUH NTPU 0O6PA30BAHUN CTUJIO-
JIUTOB PACTBOPEHHBIN KAPOOHATHBIN MaTEpUa 4ac-
TUYHO BBIHOCHUTCS U3 CUCTEMBI, 4 YACTUUYHO OCAXK[A-
€TCS B IPUCTUIONUTOBON 30HE, CHOCOOCTBYS €€ J10-
MOJIHUTENLHOMY YIJIOTHEHHUIO.

Mmeercq eme OQHO, XOTA U KOCBEHHOE 0OCTOA-
TEJIBCTBO TOTO, UTO IAHHBINA MPOIECC MPOUCKOTUT HA
OTHOCHUTENIBHO HEOOJBIMION Iy6uHe. CTUIONUTOBASA
MIOBEPXHOCTb OYPOTO 11BETA 32 CYET HAIUYUA THJIPO-
OKHCJIOB X€Jle3d, KOTOPble 00pa3yIoTCad B OKHUC/IHU-
TeAbHOM 06CTAHOBKE. Hanmnuue ke cBOOOJHOIO KHC-
JI0pOJA, KAK IMPABUJIO, BO3MOXKHO, B CPABHUTEIBHO
HEOOJBIION TOJIE OCAJKA-TIOPOJbL, OO IIyOKE OH

Puc.5. Cxematnyeckas 3apucoBka noBepxHocTu obpasya: 1 —
OpPMEHTUPOBAHHbIE HAKJIOHHO PAaKOBUHbI, 2 — OTAENbHbI CTONO
CTUNONUTA, 3 — MUCXOAHbIA NEPBUYHbIA U3BECTHAK, 4 — 30HbI
VNJIOTHEHUSA, NpUNeraoLue K CTU0ANTOBON NOBEPXHOCTHU.

pacxo/yeTcsa Ha OKMCIEHUE YKE B BEDXHUX TOPU3OH-
TaX OTIOXECHUM.

Paccmorpum cleAylomuin o6paser uepycaauM-
ckoro Kamus. Ha puc.6 npusenena gpororpadus myc-
TOTKHU B IJTUTKE BHEIIHEN OOJUI[OBKUA OJHOTO U3 371a-
HUH. B cBeTno-cepoMm, noutu 6€10M, MUKPO3EPHUC-
TOM HM3BECTHAKE PACIONATAETCA KABEPHA, PA3MEPOM
IpUMEPHO 2.2-2.5 Ha 3.0 cM rpy6b0 OBAIBHOI HOP-
Mbl. Ee BHYTPEHHSAA MOBEPXHOCTb BBHIIIOJHEHA IJIOT-
HO NPUJIETAOMUMU APYr K JAPYIY KPUCTAUIMKAMU
KaJblIMTd, BEPIIMHKUA KOTOPBIX OOPA3YIOT CBOCOO-
PA3HYIO IETOYKY TOJIMMUHOU (BBICOTOU KPUCTAJIN-
KOB) 1.5-2.5 MmM. Ha J1eBOIT CTOPOHE KABEPHBI €€ BEPX
1 HU3 COEJJMHEHBI CBOCOOPA3HON HAKJIOHHOMN IEpe-
MBIYKOM, KOTOPAas CJIOXKEHA TEM XK€ KaablUTOM. Hu-
JKHASL €€ 4aCTh 60JIee TOJNCTasT — KOHYCOOOpa3Has,
a BepxXHsAA 60JIe€ TOHKAS — HUINHPUIECKASL.

®OpMUPOBAHUE JJAHHOTO OOPA30BAHUA PUCYETCH
NIPUMEPHO B clIeAyomeM suje. [To10CTh, CKopee BCETo,
BO3HMK/IA BHYTPHU PAKOBUHBI-IBYCTBOPKHU B PE3Y/IbTATE
PAa3I02KEHU TeJIa CAMOI'O OPIaHU3Ma. B 1IOJIB3y 3TOrO0,
KpoMe (POPMBI MyCTOTKH, CBUAETEILCTBYET U pedpuc-
Tas BHEIIHSASA MOBEPXHOCTD.

[Toce NEPEKPHITUA PAKOBUHBI OCAJJKOM, YKE B UJIE,
NIPOUCXOAAT TAaK HA3BIBAEMBIE JUAT€HEHTHUUYECKHUE
IIponeccel. Mimosasg Boja (B TOM YUC/IE B IOJOCTU pa-
KOBUHBI) IIEPECHINEHA OUKAPOOHATOM KajJabllud
CaH(CO;).. B ycnoBuax cBOOGOJHOIO MNPOCTPAHCTBA
BHYTPHU PAKOBUHBI U3 HEE KPUCTAJIIUZYETCSA KATBIUT.
[TpUHIUNINANTBHASA CXEMA MIPOLECCA MOKET OBITH OMU-
cana cneayomert peakuueit: Ca(HCO;), — CaCOsd +
+ H,0 + CO.T.
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Puc.6. MyctoTka B 06AMLOBOYHON NINTKE MEPYCANMMCKOTO KamHs. CnpaBa — cxema ee BHYTPEHHEro CTpoeHus: 1 — cTeHka pa-
KOBMHbI, 2 — LWETOYKA KPUCTANNOB KalbLuTa, MHKPYCTUPYIOWMX BHYTPEHHIO NOBEPXHOCTb CTEHKM PAaKOBMUHbI, 3 — MUKpOCTa-

NaKkTuT, 4 — MWKpOCTanarMmuT.

B npouecce guareHe3a BOAOHACHIIIECHHBIN II0JIY-
KUJKAN  KapOOHATHBIN OCaJOK ITIPEBPAIACTCH
B TBEPAYIO IIOPOJY — U3BECTHAK, 4 B PE3YJIbTATE I10-
CIEAYIOMUX TEKTOHUYECKUX ABWXKEHUIN (KU TIpPEXIE
BCEr0 — NpOrnbaHuil) NOPOAa, BKIIOYAA U UHKPYC-
TUPOBAHHYIO U3HYTPU KAJIBLUTOM IYCTOTKY, IIOI'PY-
JKAETCS HA OIPEJEACHHYIO TTYOUHY U TEPSIET BOJY.
Yepes KaKoe-TO BPEMSA TEKTOHUYECKUE [BUKCHUSA
MEHSIOT 3HAK (IPOrU6AHUE CMEHSETCS MOJBEMOM),
IOPOJa OKA3bIBAECTCA MPAKTUYECKUA HA IIOBEPXHOCTHU
(nnn GMU3KO K HEM), I/le MPOUCXOJAT APYTUE IIPO-
neccol. OJJUH U3 HUX — IPOCAYMBAHNE CBEPXY BHU3
4epes3 OTIOKEHUS IIOBEPXHOCTHBIX, B TOM YHUCJIE ME-
TEOPHBbIX BOA. PUIBTPYACh YEPE3 U3BECTHAKH, 3TU
BOJBL YACTUYHO PACTBOPAIOT €ro (IPUBCACHHASA BbI-
e peakuus UAET B IPOTHUBOIOJOKHOM HAIpaBie-
Hun). Ilonagas B OTKPBITYIO MOJOCTh OBIBIIEN PAKO-
BUHBI, BOJJd CTEKAET IIO €€ KPOBJI€ K HAUOOIEE HU3-
KO TOYKE, OTKYy/ld 10 K4Il€JIbKE M1adeT BHU3 HA JHO
KaBEpHBL. PaCTBOPEHHBIN B BOJi¢ OUKAPOOHAT BHOBb

Samples Continue to Tell

V.G.Kuznetsov

Gubkin Russian State University of Oil and Gas (Moscow, Russia)

YACTUYHO MEPEXOAUT B KApOOHAT, KOTOPBIN 06pa3y-
€T COCY/IbKY — TOHKHI I[UIUHJPUYECKUNA CTONOUK.
OCTaBIMUICA B KAaIIE PACTBOPEHHBIN MATEPUAT BbI-
MaJaeT B TBEPAYIO (Pa3y yxe BHU3Y. HaunmHaeTcsa poct
CTOJIOUKA BBEPX, HABCTPEUY COCYJIBKE, TOKA OHU HE
COEUHATCSA U HE OOPA3YIOT €IUHBII CTOJOUK.

ITo cyru fena, 34€Chb B PE3KO YMEHBIIEHHOM MaC-
mrabe peanusyeTcsa nporuecc o6pa3oBaHus KapCro-
BBIX IENEP CO CBUCAIOMUMH BHHU3 CTANAKTUTAMU
1 PACTYUIMMHU BBEPX CTAIATMUTAMH.

[Togo6ubBI nponecc — (GOPMUPOBAHUE MHUKDPO-
CTAJIAKTUTOB — MNPOUCXOAUT NPU NALEHUU KaIleNlb
CTPOro BEPTUKAIbHO BHHU3. [ocaesnyiomnee, HECKOb-
KO OTKJIOHAIONEECS OT BEPTUKAIBHOIO, MOJIOXKEHUE
CUCTEMBI CTATAKTUT—CTATATMUT MOXET OBITb 0OyC-
JIOBJIEHO JAJbHENIIMMUA TEKTOHUYECKUMU JABUKEHU-
AMH U BBI3BAHHBIM UMM HAKJIOHOM. HO, CKOpEe BCero,
HE CTPOTO BEPTHUKAIBHOE IMOJOXKEHUE HAIIEro CTa-
JAKTUTA—CTAJIATMUTA UMECT TEXHOTEHHYIO NPUPOJY
1 CBSI3AHO C HAKJIOHHBIM OOPE3aHUEM IUITUTKU. B

The article describes some features of Israeli limestone of the Cretaceous age — the Jerusalem stone, which charac-
terize the processes occurring in the rock after its formation. Toothed sinuous lines, fixed by a thin clay gasket are
stylolite seams. They arise during the dissolving of the substances under pressure or under the weight of overlying
deposits. Stylolite seams of the first type are more or less parallel to the stratification, these of the second type — cut
the layering at some angle, which allows to determine the direction of stress. Secondary processes are reviewed on
the example of a void in the body of a former shell. Small calcite crystals form from the waters saturated with calci-
um bicarbonate. They brush-like encrust the inner surfaces of the lower and upper flaps. In the preserved cavity

microstalactite and microstalagmite are formed.

Keywords: Limestone, Jerusalem stone, Cretaceous system, stylolites, microstalactite.
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MUHEPAJIOTUS. TEOXUMUSA

bypnana —
MUHepaAoruyeckuu 3anoBegHuUk?

A.M.IIopTHOB
Poccutickuil 2ocyoapcmeennviii 2e01020pa36e004nbLi yrHugepcumem umenu Cepzo Opowonurxuose
(Mocxea, Poccus)

lenounon maccus bypnana pacnonoxen 8 100 kM K ceBepy OT nocC. HuxkHeanrapck. OH XapakTepusyeTrcs pejKome-
TAJJILHOM MUHEPATU3AIUEH, TEHETHUECKU CBA3AHHON C HEQPENNHOBBIMU CUEHUTAMU. 3/1€Ch O6PA3YIOTCS HOBBIE KOM-
OUHALUU 3JIEMEHTOB ¢ HOBBIMU CBOHCTBAMU B PEAKOCTHOM I'€OJIOTMYECKON O6CTAHOBKE. B MUpe PaHOHOB C TAKUM
60TaTBIM MUHEPAJIBHBIM PA3HOOOpa3neM HE MHOT'O. OOBIYHO B HUX BE/IETCS JOOBIYA TOJE3HBIX HCKOMAEMBIX, OHU HE
3anoBe/iHbl. Ho Ha Bypniasne pyjbl HET. DTO HACTOAMNUN MUHEPATOTUUECKUN 3ATIOBE/IHUK.

1nh1 » vﬂnewed%

KiaroueBbie c10Ba: He(pCIII/IHOBbIC CHUCHHTBI, CHCHHUT-IICITMATUTHI, CpCHI/ITbI, peAKOMCTA/IbHAA MUHCPAIN3A1VA, HO-

BbIC U PCAKNC MUHECPAJIBL.

1920 r. nekperom B.M.Jlenuna u npu cOpemncr-

Bun akazemuka A.E.depcmana MiabMeHCKuUE ro-

pBl OkoJiOo r.Muacca Ha IOxHOM Vpane 6bLIH
OOBABIEHB MHHEPAJOTUYECKUM 3aMOBEJHUKOM.
[TepBblil B MUPE CIIELUAIU3UPOBAHHBIN 3AII0BEJHUK
co3fanu He caydanHo. Eme B 1825 1. HEMENKUI reo-
gor M.H.Menre ckaszan nociae nocemneHuss MiabMmeH:
«Kaxerca, MUHEPAJIBl BCETO CBETA COOPAHBI B 3TOM
VAUBUTEIBHOM XpebTe». JJeMCTBUTEIbHO, 3/1€Ch Ha-
CYMUTHIBACTCS 10 270 MUHEPaIOB. 3 HUX 16 OTKPHITO
B MibMeHax.

B Mupe parioHOB € TAKUM MHUHEPATbHBIM PA3HOO0-
paszueM He MHOT0. O6BIYHO B HUX BEAETCS 100bIYA I1O-
JIE3HBIX MCKOIAEMBIX, OHM HE 3amoBeJHbL B Poccum
K HUM OTHOCATCA KosbCcKkunl m-o8, U3yMpyaHble KONIU
Vpana, KoBgopcKoe amaTUuT-Kene30-06aae1euToBoe
MecTopoxzaeHue B Kapeauu u MHOorue apyrue. B I'pen-
JMAHJUU OOUIMEM MHUHEDPATIOB CIABUTCA IETOYHOU
Maccus Miiumaycaxk, B Hopseruun — He(EInHOBbBIE
cueHuT-nerMatuTol Jlanresyngpuopaa. B CIIA pexum
HAIMOHAJIBHOIO MAPKa YCTAHOBJIEH s MemnoycTon-
CKOTO CYIEPBYJIKAHA M OIPOMHON MaMOHTOBO Iele-
pbl. CIy4nI0Ch TAK, YTO 3TU MUHEPAIOTUYECKUE AHO-
MaJIMM 3AUHTEPECOBAJIU MEHA €IIE B LIKOJIE.

[TocneBOEHHBIE TOJBI I MOETO MOKOJIEHNUA OBUIH
TOJIOJJHBIMU, XOJIOJHBIMH, HUIEHCKUMU. CTPaHa BO3-
Bpalajach HU3 PA3PyXH, HO HE K MUPHON KU3HU.
CCCP HaipBIBAJICA O] I'PY30M UyJOBUINHON M-
TAPU3ALNH, CBA3AHHOIM C XOJIOAHOU BOMHOI U CPOY-
HBIM CO37JAaHHEM 4TOMHON 60MOBI. EIMHCTBEHHOM
Pa10CThIO OBLIM KHUTU U3 OOJIBIION MIKOJbHOU OUO-
JMOTEKU — PBAHBIE, 3AYUTAHHBIE, YACTO JOPEBOIIO-
LIMOHHBIE, C 5 B KOHIIE CJIOB.

Tara x npupojie, KHUraM U KaMHSAM IPOSABUIACDH
y MEHS PAHO: €lle AOMKOJbHUKOM OTBICKUBAI B Ky-
4YaX IPAHUTHOTIO IEeOHA CBEPKAIOMINE HA CONHIIE PO-

© IToptHOB A.M., 2018

30BbIC KPHUCTAJIIBl MOJAEBOTO IMMIATA U XPAHUI HUX.
Bo Bropom kinacce 3aunTbiBancs «CiaejaMu Ha KAMHE»
N.CaBenbeBa U MEYTAJ CTATh MAJIEOHTOJIOTOM. B mKO-
Jie TOMOTaJ1 GUBINOTEKAPIIE BECTU YUET KHUT, KOAU-
pOBATb UX, PACCTABIATH, KICUTbh «KAPMAIIKH», 4 34
3TO MOJIy4al IPABO YUTATh UTO XOUY.

LieHsypa npotue ®epcmaHa

B 6u6110TEKY CTAIU NIPUXOAUTL TPO3HBIE NIPEANNCA-
HUsA, II0 KOTOPBIM C IIOJIOK CHUMAJIMCh KHUT'U A AXMa-
TOBOM, A.I'puna, M.30meHKO.. CTONKKU KHUT POCIHU.
OKa3aJ10Ch, YTO AETAM UX YUTATb HENb3A. X COXKIYT.
Cpejgu OOpPEUECHHBIX KHUT S 3AMETUJI KOPEIIOK C He-
OOBIYHBIM HA3BAHUEM <«3AHUMATEIbHAS MHUHEPAJIO-
rus», aBTOp — axkagemuk A.E.®epcman. [Tourn 6ec-
CO3HATENBHO A CHPATANI €€ MOJA KYPTOYKY U yTaLIUI
JOMOM. Paccka3pl O KaMHAX OYKBAJbHO IOTPSCIH,
U yXKE€ B YETBEPTOM KJIACCE g 3HAN, 9YTO OYAy TOJIbKO
I'€OJIOTOM.

[Toyemy LleH3ypa YHUYTOXKUIA TUPAXK JETCKOH «3a-
HUMATEIbHON MUHEPAIOTUN», U3/JAHHOM B 1935 rozy?
[MpuunHoI cTana riaasa «Ha pagueBom pyJHUKE>, B KO-
TOPOH TOBOPHUJIOCH O MATEHBKOM YPAaHOBOM MECTO-
poxzaeHun Troa-MyioH B CpejiHel A31uM, HAUJAECHHOM
1 ONMCAHHOM €II€ A0 PEBOMIOLUU. S TOrga HE IIOHU-
MaJl, 4TO CJIOBO «ypaH» nocue 1945 r. gaxe B JETCKUX
KHIDKKAX CTaJI0 Ui IIEH3YPBl a6COMOTHO CEKPETHBIM.
VYpan u3 Ne92 B tabnuie /1.1 Menjeneesa npespaTu-
Ccq B ds1eMeHT Nel reosormyeckux Cexperos. I[Ipons-
HOCHUTH 3TO CJIOBO B 3KCHEJUUMAX 3aANPEIATOCH:
BAPYT pabo4yue WM INOCTOPOHHHE yciapimar! Crpali-
Hast O6CTAHOBKA XPAaHEHUA 6ECCMBICIEHHBIX TAUH To-
CYAAPCTBEHHOI'O 3HAYEHUS, OCOOEHHO B T'EOJOTUH,
coxpansanach B CCCP gecarku net, BIoTh 70 1990 1.

CBOOOAHOE BpeEMS 51 IPOBOAMI B MOCKOBCKOM I'€0-
jJoropassenoynom uucruryre (MI'PH) nnn 8 Munepa-
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MUHEPAJNIOTUS. FTEOXUMHUSA

KHura A.E.®epcmaHa «3aHumaTenbHas MuHepanorusy» 6bina
3anpelieHa LeH3ypon.
3pecb 1 panee ¢oTo aBTOpPA

norndeckom mysee AH CCCP, rzie ria3 He MOr OTOPBATh
OT LBETHBIX KAMHEH. M eme MEeHA NPUBJIEKA MECTU-
IPAHHBIN NPO3PAYHBIA €PEMEEBUT — OOpPAT ANIOMU-
HUs, HAWJEHHBIN B IpaHUTHOM IiebHe Ha rope Co-
KTYI, OKOJIO I'HepuuHCKa. B €AMHCTBEHHOM MECTE Ha
3emie. [ToueMy BOZHUKAIOT TaKUE pegkocTu?.. OJuHO-
KHUIT MUHEDPAJI CPEJU THICAY HA IUIaHETE. BOT 6B HANTU
TaKOM YHUKyM! JlyMaIO, 4TO B I'€HOTHUIIC YETOBEKA CY-
LIECTBYET €lLI€ HEOTKPBITHIN I'€H reosaora. BoaMoxHo,
B MCHSA BCEJIMIACDH AYIIA APEBHErO PYAO3HATIIA.

MpotuBopeunsa y6upaiotT npo6nembl

Oxonuus MI'PHU, 4 B rpynne LJeHTPaAbHOIO HAYYHO-
HUCCIIENOBATENIbCKOIO TOPHO-PA3BEAOYHOIO UHCTU-
Tyra (WHWUTPU) npoBOAMII I€0JOTUUYECKOE KAPTUPO-
BaHNE BOIAOGMHCKOTO P-Ha, U3BECTHOTO CBOUMHU 30-
JIOTBIMHU POCCBHIIAMU. S IOTYYUII KAPTY PAKIOHA I'OJIb-
12 JIOHITOp — BBICHIEN TOYKU [1aTOMCKOTO HAarophbs.
K ocenu ata ronorpaduueckas Kapra JOLKHA ObLIa
CTaTb Te0JOrnYecKor. CheMKA MOKA3aJd, YTO 3/I€Ch
B JIOKEMOPUIICKHE CAAHIBI BHEAPAINCH 60IEE MOJIO-
Jgble rpaHuTbl. ClaHLBl [IPEBPAIMAJIUCh B T'HEICHI,
434TeM B I'paHUTHL. Kapra HarmagHo HaMeKana: ¢ rpa-
HUTAMH, IPOOUBIMIUMHU NIPOTEPO3OUCKUE TOJIIH, CBA-
3aHBbI (€lle HEe HAUJEHHBIE B TO BDEMS) KOPEHHBIE ME-
CTOPOXKIEHUS 30/10Td U 30JI0ThIe POCCHININ JIEHCKOTO
p-Ha. (Mx pazpaboTKa BeJeTCs JO CUX IIOP.)

Ho mos HavansHuna T.ILKagHOBa, cubupsayka po-
JoM u3 VpKyTCKa, aBTOPUTETHBIM TI'EOJIOr, CUUTANIA
rpanuTel IlaToma gpeBHUM (pyHAaMeHTOM Cubupwy,
H4 KOTOPOM B JIOKEMOPUICKOM MOPE OTIOKUIUCH
yepHble cnanubl. B HHUTPU (6piBiiem HUTPH30mn0TO,
opranusoBaHHoMm B 1935r1. I'TIY—HKBJ a1a pabor
3AK/II0YEHHBIX HA 30J0ThIX pocchiax CCCP) reono-
I'MYECKUX PA3HOINIACUM HE JOIYCKAJIOCh: HECOIJIAC-
HBI C HAYAJIbCTBOM yXOauia. OZHAKO AaJTbHEHUIINE
HUCCNEAOBAHUA TOATBEPUIIHN, UTO C BHEJJPEHUEM I'Pa-
HUTOB JIEMCTBUTEIBHO CBA3AHBI TUTAHTCKUE KOPEH-
HBIE MECTOPOXK/EHUA 30710TA B YEPHBIX caHnax (Cy-
xon Jlor u zap.).

FeokapTUPOBAHUE — Jy4IIas NPOHECCUOHANbHAS
mKosaa. Ho g BCIOMHUII CBOE YBIEYEHUE MUHEPAJIO-
rueit. C4aCTIUBBIN CJIydail IIOMOT IIOCTYIIUTD B ACIIH-
paHTypy BCECOI03HOTO MHCTUTYTA MHUHEPAIBHOTO
ceipbs (BUMC). MeHs NpUINACHI 3aAMEYATEIbHBIN
YEJIOBEK — MUHEPAIOL U reOXUMUK A M.Tun3o6ypr, yc-
TAaHOBUBIINI B CBOEM OTJENE PEJKUX METAJIIOB Ha-
CTOSIYIO HAYYHYIO U TBOPUECKYIO aTMOCPEpY.

Ikona muHepanoruu npoeccopa Mu3zbypra

I'MH36ypr XOoTen u3ydurtb B ropax Ceseproro Ilpu-
6aiikanbd xpebeT 1moj HazpaHueMm bypnana. OH 00-
paTua BHUMAHHUE, 4YTO JIEHUHIPAACKUN TEOJOT
ASLOKuakos otkpoit B 1961 1. B Ilpubarikanse psf
MIEJOYHBIX MACCUBOB M yCTAHOBWJ Ha Dbypmane
(B OHOM U3 HUX) PEAKOMETA/UIbHBIE MHUHEPAJHL
Bmecro npoctoro neposckura CaTiO; (Ha ocHOBe
KOTOpOro B Kurae ceryac co3faioT cambie 3Pdek-
THUBHBIE CONMHe4yHBlE Oarapeu ¢ KIIJ 6onee 22%)
371€Ch BO3HUK €I'0 CTPYKTYPHBIA dHAJIOT, PEJKUI MU-
Hepan gonapur Na(Ce,La...)(Ti,Nb).Os, 106BIBAEMBIIT
u cervac B JJopozepckux ropax Ha KoabCkom Im-ose.
Bmecro anatura Cas(PO,);F xpucrannuzosaics pej-
KUl cuinukopocdar 6pUTONUT, B KOTOPOM B TOU XK€
crpykrype Ca 3amemaercs Ha Th, Ce, La, a P — nHa Si.
Takue M3MEHEHUSA BO3MOKHBI TOJLKO B MIETOYHOU
cpesie, 60raTof HATPUEM U PEAKUMU IEMEHTAMMU.

I'mu36ypr Hanpasuia Ha baiikax a3poreou3nKos,
KOTOpPBIE C BO3[yXa YCTAHOBUJIN CHJIBHBIE TOPHUEBBIE
AHOMAJINM, 4 MAPTUA OYPATCKUX TI'EO0JIOTOB, 6A3UPO-
BABIIAACA B NOC.HKHeaHrapcke, OOHApy:KHAId B AHO-
MaJuAX MHOI'O TOPHUA, HMPKOHUSA, HUOOUA, PEAKO3E-
MEJIbHBIX 3JIEMEHTOB, ypaHa. Ha6op 31€MEHTOB BIIOJ-
HE COOTBETCTBOBAJ «CEKPETHOM» TeMaTuke BUMCa.

KpYIHBIX I[EJOYHBIX MaCCUBOB HA 3€MJIE OUYEHD
MaJ10, BCE OHHM OOTAaTBHl PEAKUMU 3NEMEHTAMU. Y BOT
B CeBepHOM [Ipubarikanibe O6HAPYKEHA HOBAS MPO-
suHN KA. llenodHas cpefa MUHEPAIOOOPA30BAHUA
B IIPUPOJIE BCTPEUYAETCA HE YACTO, HO YXK €CIHU OHA
BO3HUKAET, TO 3IEMEHTH HAYHUHAIOT MPOABIATh AM-
(oTepHbIE CBONCTBA U COOUPAIOTCA B COBEPHIEHHO
HEOOBIYHBIE KOMOUHAIINU, KOTOPBIE CO3/IAI0T JUKO-
BUHHBIE MUHED AL

I'mu36ypr noceTun bypnany, OLEHUI 30HBI BBICO-
KON pPaJUOaKTUBHOCTH, YBUJET HE3HAKOMBIE MHUHE-
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paJIbl U PEIIMJI IIOCJAATh MEHS C HUMU Pa30UpPaThCs.
Ciyx O IEJOYHBIX MACCHUBAX Ha barkaie yxe mpo-
meJ 1o MOCKBE, U, KOT/A 1 COOUPAJICS B IIOJIE, KO MHE
npumes AJILXOMAKOB, COTPYAHUK MHCTUTYTA MUHE-
paIoOrnuy U reOXUMUU peAKux aneMeHTos (MMIPD),
IO HANPaBIEHHOCTH PabOT KOHKYPHUPOBABIIETO
¢ BUMCom.

XOMAKOB CK43aJI, YTO Yy HUX I'OTOBUTCA HA Bypna-
JIy 3KCHeAuLUd C U3BECTHBIMU CIELUATUCTAMHU IO
menoyneiM nopoaam E.M.Cemenosnim n B.M.I'epacu-
MOBCKHMM. MX OyayT CONPOBOX/JATb MHUHEPATOTU
A.®.Epumos, A ATanzees u cam XOMAKOB (KOTOPBII
BIIOCJIECTBUU CTAJ OJJHUM U3 MUPOBBIX PEKOPJCME-
HOB II0 OTKPBITUIO HOBBIX MUHEPAJIOB — OH HAIIEJ
ux 6osee coTHu!).

XOMAKOB CYUTAJI, YTO MHE TArATbCA C UX KOJUIEK-
TUBOM HEBO3MOKHO. OH NPEJIOXKUI HA BBIOOP WIN
YaCTh MACCHUBA, UJIX YACTb PYJHBIX 30H, 4 BCE OCTAJIb-
Hoe octranercs 3a UMI'PD. Cefiyac Obl 1 OTBETUI, UYTO
MACCHUB HE NIPUBATU3UPOBAH. DTO HE 30JI0TOHOCHBIN
y4aCTOK Ha Ayscke. HO B TO BpeMA MBIC/Ib, 4YTO I'€O-
JIOT-TIOUCKOBUK B Talre MOXKET OBITh OTPAHUYEH
B IPOCTPAHCTBE, KA3aJ4aCh MHE JUKOHU. A CKaza:
«3eMJIs Y HAC IPUHAMIEKUT BCceM. PaboTal, rge xo-
Yelllb, 4 1 OyJy XOJJUTh, IJ€ MHE UHTEPECHO».

CyacTauBble CNy4anHOCTH

A npuneren B Ynan-Yas se4epom — B TO BPEMA, KOTI'-
Ja B BypsaTnM a3MaTCKasg AyXOTa CMEHUWJIACH JIUBHEM.
Camoner Ha ceBep, B NOC.HMKHEAHTAPCK, BBUIETAN
YTPOM, HO4YEBATh ObUIO Herge. len foxab, Tynen Ie-
PETONMHEHHBIN 43PONOPT, WYMET 3a0UTHINA JTIOLbMU
BOK3a1. TeMHENna JHUMb MyCcTasg rocTuHuna «MHTy-
PUCT», Ky/JJa IO COBETCKOMY IACIOPTY BXOJ, GBI BOC-
npemeH. MHe IPUIIIOCh OPOAUTH MO LEHTPATbHOMN
IO AN OYPATCKOU CTOJHUILBL, NPAYACh OT BOJHBIX
IOTOKOB B NOABbE3JAX JOMOB, I/l€¢ Hd 4yKAKa IOJO0-
3PUTENBHO KOCHUJIACH KUJIBIIBL

Haj mnomajpio BRICUIACh TPAHJUO3HAA TPAHUT-
Has rososa B.M.JlennHa. OH BHUMATEIbHO CMOTPEI
HAa MOATOTOBJEHHBIN K CHOCY CTaPUHHBINA J0M, CJIO-
JKEHHBIN U3 MOTYYUX JHUCTBEHHUI], C KPECT-HAKPECT
33KOJIOUEHHBIMU JBEPIAMU U 3AKPBITBIMU CTABHAMHU.
Cnenysa B3IIAAY BOXKAA, 4 TMOJOMEN K TOMY, OTOAPAI
JOCKH, 3aKPBUI ABEPb HA KPIOK. BBUIO CYXO, TEIIO,
TeMHO. C/leNaB HECKOJBKO MIATOB, 4 IPOBAJIUICA
B IIyOOKUIT NOAIOJN. BOKpyr 6blIO0 OUTOE CTEKIO,
BBEPX, KAK KOIIbd, TOPYAJIU HOXKKU CTOJOB U KPOBa-
Tel. [TogBasn 6bUI TAK IYOOK, YTO NPUIILIOCH IPOMO3-
JOUTBH CTOJ HAa KPOBAThb. BeIOpaICA HABEPX, JIET HA MO
1 KPEIKO YCHYIL

YTpOM NOJA KPBLIOM AH-2 320/1€CTEN0 OIPOMHOE
KOpbITO baiikana, Ha cesepe BcrTaBan HuxkHeaH-
rapcCK, a 32 HUM T'OPBI C 3ara/IOYHBIMU MUHEPATAMHU...
JleHUH yKa3ayn MHe BEpHBII nyTh. Ho eciu 66 4 cBa-
JIUJICA HA OCTPBIE HOXKKH CTOJIOB U KPOBATEN, C MU-
Hepanorueu bypnansl pazéupanuck 6b TOIBKO I'e0-
noru UMI'PO.

Beproner go/pkeH ObLI JOCTABUTh MEHS U MOEI'O
HAlapDHUKA B BEpXOBbsA pek Uyu, Yam u MauryHjbl.
CilydyaliHBIil HAMMaPHUK, O(POPMJIEHHBIN TA60PaHTOM
BHUMCa, npexae Tpyauaca HaJ[ICMOTPIIUKOM B KOHII-
JIarepe, €ero COKPATWIM IIPHU MACCOBOM OCBOOGOXJE-
HHUU 3dKII0YEHHBIX B XPYIIEBCKYIO 310XY. Yepes vac
MBI CEJIM HA CKJIOH XxpedTa bypnana. [To gorosopen-
HOCTH C IJIABHBIM I'€0JI0IOM HUKHEAHIapCKOM 3KC-
NEeJUIIUU BEPTOJET JOLKEH ObUI NPUIETETh 34 HAMU
yepe3 JBa MECALd, MOITOMY IMPOJYKTOB HaOpaIu
C U30OBITKOM.

Munepanpl Bypnanabl JedCTBUTEIbHO OKA3AJIUCh
MHOTI'OYUCIEHHBIMU U HEOOBIYHBIMHU. YTOOH Pa3o-
6paThCs B 3TOM Xa0CE KOMOMHAIUIT PEJKUX 3Je-
MEHTOB, KAKAOMY MHAUBUYAIbHOMY MUHEPATY Ad-
BAJIM IIPEJBAPUTENbHOE Ha3BaHUE U HOMeD. Kouu-
YECTBO HOMEPOB OBICTPO NPUOIU3UIOCH K COTHE.
TouyHas JUATHOCTUKA IJIAHUPOBAIACH B MOCKBE 1IO-
CJIE OITUYECKOTI'O, PEHTI€HOBCKOI'O U XUMUYECKOI'O
aHanu30B. CTAJIO ACHO, YTO PEAKOMETAIBHBIE MU-
HEPAJbl KOHLEHTPUPOBAIUCH, BO-IIEPBLIX, B Mar-
MATHYECKUX TOPOAAX (HE(PENUHOBBIX CHEHUTAX),
BO-BTOPBIX, B KPYNHOKPUCTAJUIMUECKUX NPUKOH-
TAKTOBBIX IIOJEBOIINATOBBIX XKUIAX (CUCHUT-IIETMA-
TUTAX) WU, HAKOHEL, B IPONUTAHHBIX HATPUEBBIMU
LIECJIOYHBIMU PACTBOPAMU HU3BECTKOBUCTBIX I€CYd-
HUKAX HAKHETO Ma71€0305 (PEHUTAX) U B TUAPOTEP-
MQaJIBHBIX JKAJIAX.

LlupkoHoCHMNMKATHAA cneyuanm3ayua
MuHepanoB bypnansi

HedennuoBble CUEHUTHI 287 MJIH JIET HA34]] BHEJPU-
JINCh 3/1€Ch B JIPEBHUE IECUAHUCTBIE OCAJKU HUKHE-
I'o nase0304. TpemuHbl Cpear HEPEIUHOBLIX CUEHU-
TOB 3aMOJHWIM XWIBI C KPACHOBATO-OYPLIM GPUTO-
nutom (Ce,Ca,Th)s{(P,Si}O.};(F,OH). ITonesommnaro-
BBIC JKWJIBI CUCHUT-TIEMATUTOB PACIOJIOXKUINUCH B 30-
HE KOHTAKTd CUEHUTOB C U3MEHEHHBIMU IECUYAHO-
CJIAHIIEBBIMU OCAJJOYHBIMU IIOPOAAMU. B HUX yepHe-
JI1 C/IBOMHUKOBAHHBIE KyOUKU JIOMAPUTA.

3araJikou sk MECTHBIX I'€OJIOTOB CTANIU NPOOBI
C BBICOKMM COJEpPKAaHUEM IMPKOHUSI U PEIKO3e-
MEJIBHBIX 3JIEMEHTOB, HO CMYIIAJIO OTCYTCTBUE 3HA-
KOMOI'0O MUHepana nupkona (ZrSiO,). B JloBosepe
1 XUOMHAX OI'POMHOE KOJHMYECTBO LIUPKOHHUS CO-
OpaHO B KPACHOM CHJIMKATE IBJAUAIUTE, U3BECTHOM
KaK «JIOIApCKasg KpoBb». HO 3/1eCh IJIABHBIM MUHEDA-
JIOM IIUPKOHUS OKA3aJUCh MIACTUHKH, IOXOXKHE HA
noJeBoi mmnar. Tonbko B MOCKBE y/aJIOCh YCTAHO-
BUTbH, UTO 3TO PEAKUN IIUPKOHOCUIUKAT KATATIIEUT
Na,Z1Si;04:2H,0. B nmermaturax OH KPaCHBIH, B aJ1b-
OUTUTAX — KPEMOBBIN, B PEHUTAX — OEJIbII.

B mermMaTuTaX HAIUIMCh U KPUCTAJUIBI TOTO K€ MU-
HEPAJIA KEJITOTO I[BETA C AHAJIOTUUYHBIMU PEHTTEHOB-
CKUMHU IapaMeTpamu, HO 06e3 Harpus. CTano SCHO,
4TO 3TO HOBBIM MUHEPAJ, KAJbIIUEBBIA dHAJIOT KATa-
mrenta CaZrSi;Oq2H,0. Cmymana HEOObIYHAS CXeMA
nzomoppusma: 2Na — Ca + O (BakaHcus). B kpuc-
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Jlonaput — pypa HMOGMs U peKo3eMenbHbIX 3nemMeHToB B Jlo-
Bo3epe (Konbckuit n-os).

TAJJIMYECKON pelieTKe Ha MECTE KATUOHA OKa34/1aCh
BakaHcusa! CHMKCHUE CUMMCTPUM CBUJETCIbCTBO-
BAJIO O TOM, UTO B CTPYKTYPE MUHEPAJIA IPUCYTCTBY-
€T «yIOPAJAOYEHHA IYyCTOTA». DIEKTPOHOTrpadus
u UK-cnekTpockonus MmoATBEPAUIN 3TOT CTPAHHBIN
daxr [1], yKaspiBag Ha «HECUMMETPUYHOCTL» H30-
MOp@U3Ma C BAKAHCHUIMU.

CeNyac K BAKAHCUAM B KPUCTAJ/UIAX YK€ IIPUBBIK-
U, X aHOMaJIbHOE OOGUINE B KPUCTAIIAX ITO3BONAET
CENATH IPOPHIB B UH(POPMALTMOHHBIX HAHOTEXHOJIO-
ruax. OJHAKO MOJBEKA Ha3aJ] UX BBICOKAA KOHIIEHT-
panus Kaszamach abcypaHou. IIpodeccop I'mu3Oypr
HAIMCaJl MHE B OT3bIBE HA CTATBIO: «[mynmocTu... Tako-
ro uzomopepusma Hetl. [IpUIUIOCh OOCYAUTH MOMY-

KpacHblit kKaTannenT u3 cueHnT-nermatuToB. HatypanbHas se-
AnyuHa. bypnana.

KpemoBblit kKaTanneuT B anb6UTOBOIA Xune ¢ neiikodaHom. Ha-
TypanbHas BenuynHa. bypnana.

YEHHBIE JAHHBIE C BBIAAIOMUMCSA KPUCTALIOTPapoM
akagzemukoM H.B.benoseiM. Benos yemexnyics: «[1pu-
pOJia YMHEE HAYKH» — U MPEJCTABUI CTATHIO O MUHE-
paje, BIOCIEACTBUM HA3BAHHOM KAJIBIIMOKATAILIEH-
TOM, B «/loknaasl AH CCCP».

Wronp4yaTeli KOPUYHEBO-KEATHIY HUPKOHOCUIU-
kaT Na,Mn(Zr,Ti)(8i,0-).(F,OH) B 30HaX 3rUpUHU3A-
LMY [ETMATUTOB OKA3aJICAd PEeAYANIIMM CEHUJ03€pPU-
TOM, OTKPBITBIM paHee CEMEHOBBIM TOIBKO B JIOBO3E-
pe. 371eCh CEN03EPUT OTIUYAICA BBICOKUM COJEPXKa-
HUEM KaJbLMs BMECTO MAapraHia. O1o Obuia BTOpas
HAXOJKa B MMPE MUHEPAJIA C CEMI03EPUTOBON CTPYK-
TYpOH M HOBBIM COCTABOM, M3 KOTOPOIO IOJYYaICsHd
KAaJbIIUEBBII CENIO3EPUT.

Kanbuuokatanneut u3 cueHuT-nermatutos. HatypanbHas Be-
nuyunHa. bypnana.

76

IDIPUPOITJA » Ne5 « 2018



MUHEPAJIOTUS. TEOXUMUSA

Ceipo3epnT nof MUKpockonom. Hukonu ckpeleHsl. Ysennue-
Hue 50 pas. bypnana.

B cuenur-nermMaTuTax MHE IONAJICA U PEAYANIINI
BMACOBUT Na,Zr(S5i;040)O, HANUJEHHBIM TOXE TOJIBKO
B JloBozepe munepanorom UMIPO P.IT.TuUXOHEHKOBOI
1 HA3BAHHBIA B YECTDb IEPBOI'O PYKOBOJAUTE/A UHCTHU-
Tyra KM.Bnacosa. CIHMCOK HIUPKOHOCUJIMKATOB HE
KOHYAJICA: HE(PENUHU3ANUA CUEHUTOB, OOWINE Ha-
TPUS B IOCTMATMATUYECKUX PACTBOPAX CONPOBOXK/A-
JUChb OOPA30BAHUEM HEMENUHA U CBETIO-KEITOTO
noseHnTa Na,CaZr(Si,0,)(F,OH) — KanpIuesoin pom-
6UYECKON PA3ZHOBUAHOCTH, WJIU, TOYHEE, HOBOTO
MuHepana. {1 ony6IMKOBal BCE JaHHBIE B «[lOKIAfax
AH CCCP» B 1966 1. u yrounmn ux B 1975 [3]. [Toxo-
KU MUHEDPAI, HO C XKEJIE30M, MAPTAHILIEM U TUTAHOM
paHee HaumuiM B HedenumHutax JlanresyHadpuopaa
(Hopserus). MHE Ka3aJI0Ch, YTO YUCTHIN TOBEHUT (6€3
VIOPAJOYEHHBIX IPUMECEN) JJOJDKEH UMETh OOJIEE BBI-
COKYIO CHMMETPHIO — HE MOHOKJIMHHYIO, 4 poMbude-
CKy10. PacueTsl MOKA3bIBAIY, UTO POMOUYECKAST CUM-
METpHUS NPEANOUTUTENBHEE. B anbbuTturax pombuue-
CKHI JIOBEHUT HEYCTOMYMB, OH 3AMENIAICA CENJI03€-
pUTOM M HcuYe3an. XOMAKOB MOJIYAJI MHOTIO JIET, HO
B 1990 r. 60/1bp1Iasd MEXAYHAPOJHAS KOMIIAHUA (XOMS-
KOB — TPETHUI aBTOP) OTKPBUIA B ANbOUTUTAX (?) MO-
HOKJIMHHBIM MUHEpPaI 6ypHanut. [1o0 XUMHYECKOMY CO-
CTABY U PEHTTEHOTPAMME (JeHaerpaMme) OH ObUI aHA-
JIOTUYEH POMOMYECKOMY JIOBEHUTY. S y3HAT 06 3TOM
«OTKPBITUH» C GOJBIIMM OIIO3/IaHUEM.

B nermarurax bypnasnel ObUIN TAKKE OOHAPYKEHBI
TEMHO-KPACHBIA OOI'aThIi TUTAHOM U MAPraHIIEM TH-
TAaHOJOBEHUT, «XUOUHCKUMU> ITUPKOHOCUINKAT PUH-
KOJUT C 28% PENKO3EMENbHBIX JJIEMEHTOB, 4 34TEM
A 3BAUAIUAT (JIONAPCKAg KPOBb) — TUIHUYHBIA MH-
Hepan Xubun, Jlopozepa U Maccupa Mimmayccax
B I'pennanpuu, HO ¢ Mapranuem [4]. upkoHuesbie
MHUHEPAIBL COJEPKANIU IPUMECH T'a(PHUA [5] U peKO-
3eMeJIbHBIX 371eMeHTOB (0T 1 10 6%), ¢ N36UpATEND-
HBIM H4KOIUIEHUEM HUTTPHUA U UTTEPOUA, CO3AaBad
BMECTE C TUTAHO-HUOOOCUNUKATAMHU U CUIUKO-(POC-
atamu BBICOKMH (HO «Oe3pyAHBIN>) (DPOH pegKO3e-
MEJILHBIX METAJIIOB.

HaTtpueBblit KaTanaenT N0 MUKPOCKONOM. HUKONM CKpeLyeHbl.
YBenuyenune 50 pa3s. bypnana.

[IBOHWUKM «OPTONOBEHMTA» NOA MUKPOCKONOM. Hukonu ckpe-
weHbl. Ysenuyenune 50. bypnana.
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3 CnoXKHble OTTEHKH B YepPHbIX TUTaAHOHMOGaTax

ro wibMenuTa (FeTiO;) B MErMaTuTax BBIAEIAINUCDH

TEMHO-KPACHBIE KPHUCTAJIB, KOTOPBIE OKa3aJIUCh

MAPraHIEBbIM dHAJOIOM HIbBMEHUTA — NUPO(DAHU-
3 ToM (MnTiO3), HangennsiM Briepsbie B CopeTcKkoM Co-

03¢, B JIoBosepe, CemenosuiM. Ha Bypmane cocros-

JIACh €TO BTOPAs HAXOAKA. [IpU BO3/EUCTBUU HATPUE-
& BBIX PACTBOPOB MJIBMEHHUT U NMUPOMAHUT B IIETMATH-

TaX UCYE3AJIN, BOSHUKAJI HATPUEBBIN IITATUOKIA3 AJb-

6ur, 6ypele Kpuctawibl Opykura TiO, u xKenTele epu-

€BbIEC MUHEPAJIBl — MOHAIUT U GACTHE3UT.

9 Dra accouuanusg CONPOBOXKAANACHL YEPHO-3€Ie-
&HI)IMI/I (Ha IPOCBET IIOA MUKPOCKOIIOM) KPUCTAJIJIAMU

HEOOBIYHON (POPMBI, OKA3aBIIMMHUCA HOBBIM MUHEPA-
@ JIoM. C O0JBIIKUM TPYAOM 5 OTOUPAJ MEJIKME 3€pPHA HA

XUMUAYECKUN aHanu3. KoHeuHo, pabora ajcKas, HO
xuMuK T.M.CronapoBa cjenana aHaNIu3 U3 HABECKU
B 70 MI. DTO 6BUI IIO/IBUT, YUUTBIBASL CIIOKHBIN COCTAB
(Zn,Mn,Fe)Ti;O,. BnocneacTBun npoBepKa HA MUKPO-
30H/I€ OATBEPAUIA MACTEPCTBO AHAUTHUKA.

Centuac o6uiIMe OTKPBITUH HOBBIX MMUHEPAJIOB
CBA3aHO C BHEJPEHUEM MUKPO3OH/A, I'/l€ I XUMU-
YECKOI'0 aHAIM3a JOCTATOYHO 3EPHBINIKA PA3MEPOM
B JIECATOK MUKPOMETPOB. [ToIBEKa HA34]] AJI aHAJIU-
32 «<MOKPBIM METOJOM» — C PACTBOPEHUEM MUHEPA-
J1a — TpebOBANOCh 2 T YUCTOTO BEIIECTBA, OTOOPAH-
HOTI'O 110J] OMHOKYJIAPOM. DTO ObLIA TSAXKEIAS OJHOOO-
pasHas pad6ora. B MMIPO® u BHMCe ee obseruanu
AHAIUTUKN IKCTPA-KIACCA, JEIABUIME AHAIU3 U3 Ha-
Becku 100 mr.

DTU MaCTEPa, UCKIIOYUTENBHO KEHIUHBL, CONEP-
HUYAIU C MUKPO3OH/OM, NPOTUBONOCTABIASA 34PY-

g *Cpey mIacTHHYATEIX KPUCTAIOB OBBIYHOTO 4epPHO-

Mupodanut ¢ coganutom (6enbiit). HatypanbHas BenuynHa.
bypnana.

OCKHOM TEXHHUKE KA4YECTBA TYJIbCKOI'O <«JIE€BIIU»:
OIIBIT, 3HAHUE, UHTYULIUIO, TOUHOCTb, dKKYPATHOCTD.
OHM TONB30BANUCH 3ACIYKEHHON CIaBON. MHUKpPO-
30H/IOBbIE AHAJMU3Bl MUHEPAIOB Bypnanbl mmokasanmu
IIOJIHOE CXO/CTBO C AaHAIU3AMU, IPOBEJJEHHBIMHU «MO-
KPBIM» METOAOM. f IIOMHIO TE€X 3aMEUYATENIbHBIX TPY-
JKEHUL], BCEI/Id BKJIIOYAI UX B COABTOPBI U OECKOHEU-
HO UM 6J1arOJJapeH.

Hraxk, Ha Bypniasie MoABUICA €1€ OGUH HOBBIU MU-
Hepa. Kak ero Hazparb? MHE HACTOMYUBO COBETOBA-
I «obecrneyuTh 6eccMepTUe» MUHUCTPY TI'€OJOTUU
CCCP, xotopusliit nporexuposan BUMCy. [Tocie rube-
JII MUHUCTPA €I'0 UM YBEKOBEUYMJ XOMAKOB. ITouy-
YUJICH CUAOPEHKUT — MUHepan u3 Jloposepa.

B To Bpemsa akagemuk JI.JLJIangay, OAUMH U3 CO34a-
TENEN BOZOPOJHON 6OMOBI, IPUXOJUI B CEOs MMOCTE
TSDKEION aBTOKATACTPOdBL. I moexan K HEMY JOMOI
1 ITOTIPOCUJI PA3PEIEHNA HA3BATh MUHEPAJ €TI0 UMeE-
HeM. Jlanjaay, XyZlol U CKOpee JUIMHHBINA, YEM BBICO-
KU, cKasas: «He Bo3paxalo, HO Be/lb 1 HUYEI'O HE 110-
HUMAI0 B MUHEPAJIOTUU>. SI OTBETUI, 4YTO TOXKE HUUE-
I'O HE IOHUMAIO B €I0 KIACCUYECKOM MHOI'OTOMHOM
«Kypce (pusukm», HO Ha3BAHUE MUHEPAJIA ITOJIYUYUTCSA
3¢pdexTHpiM. Ha TOM 1 IOpEmuIn.

dopMa KPUCTA/IOB JIAHJAYUTA JLEHUCTBUTEIBHO
yHHKa1bHA. OHA HAIIOMUHAET OYMaXHBI KUTAUCKUAN
(onapuk. OKa3a710Ch, YTO 3TO «OAYMXAy3POBCKHUE
JBOUHUKN», KOTOPBIE OBIIN TEOPETUYECKHU NPEJCKA-
3aHBl B 1899 1. HEMenKkuM Kpucrauiorpadgom I.baym-
xay3poM. Takux JBOMHUKOB MHUHEDPAJIOTHUA €IE HE
3Hana. Bmecre ¢ gonenrom MI'PU E.C.HnbpMeHEBHIM
MBI JOKA43a/J14, YTO CABOMHUKOBAHHBIC IIECTEPHUKU
CyIECTBOBAIN HE TOJBKO B GOraTOM BOOOPAXKEHUU
Baymxayapa [6].

B nmanjayure A Hamesn BKJIIOYEHUA KPACHOTO MHU-
HEpaa C HEU3BECTHON peHTreHorpammoit. B BUMCe
YK€ ObUI MUKPO3OH/[, U COCTAB MBI IIOJYYUJIU OYEHD
Cckopo: Y4(Zn,Mn)(Ti,Nb)sOsF,. Komuccus no HOBbIM
muHepanam CCCP npusHajga MHUHEPAJ HOBBIM, HO
npegceparens MexAyHAPOJHON KOMHMCCHUH, BCe-
3Haomui rocnogud M.Kato u3 fAmoHuwn, coo6IIuUI
MHE, YTO HEMHOTO PaHbIIE MOXOXKUH MUHEPAJI Ha-
nua B nermaturax Komopazgo (CHIA) m Haszpaniu My-
parauToM. YJUBUTEABHO, KOHEUYHO, 4YTO HA PA3HBIX
KOHLIAX IUIAHETBl NOYTU OAHOBPEMEHHO OTKPBIBA-
I0T OAHOTHUIIHBIE peauaiinue coeJuHeHnd... Ho eme
60JbIIE MEHA MOPA3ZUIO, YTO AMEPUKAHCKUA MUHE-
panor JpK.AxaMc, OTKPBIBIIMN MYPATAaUT, COBEPIIEH-
HO TOYHO IPEANOIOXUI, YTO PIAAOM C HUM JOJIKCH
OBITD JTaHAAYUT [7]!

B To BpeMsa acnupaHTKa bBenosa pacmudposana
CTPYKTYpy nangayurda. OHA YK€ 3aMUTHIA PAOOTY,
HO besnoB Ha ee crarbe, NePeaHHON MHE, HATIUCAJL:
«He ouenp Bepio». CKOpee BCEro, COCTAB JIAHAAYUTA
OBLT «IIOJIOTHAH» K PEHTICHOBCKUM JJAHHBIM MypaTa-
ura. B gaspHENmEM ABCTPATUUCKUE KPUCTALIIOIPA-
(b1 mosnyunnu B Munepanornueckom myzee AH CCCP
obpasen JAaHJAYUTA U BBIABUIN COBCEM JAPYIYIO
CTPYKTYPY, MOXOXKYIO HA CTPYKTYPBI TUTAHOBOTI'O MHU-
HeEpaad KPUYTOHUTA WIM JABUIUTA.
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®opma KpucTanna naHgayuta B Buae baymxayspoBckoro wectepHMKa ABONHUKOB U TaHAAYMUT (Y4epHblil) ¢ 6acTHE3UTOM (HKenTblit)

B 0/Mroknase. HatypanbHas BennyuHa. bypnana.

Kaszanochb Obl, KOMy MOXET MOHAZOOUTHCA TAKOM
VHUKYM, KakK myparaut? Ho MHe CTaad 3BOHUTb U3
WMHCcTATYyTa TEONOIHHM, TEOXUMUH, NeTporpaduu
U MUHEPAJIOTUU PYAHBIX MecTopoxaenuit (UTEM)
C IPOCBOOH... AATb MYPATAUT JJIsl UCCIEAOBaHUA. OKa-
32J10Ch, 4YTO IpyIIa IIOJ PYKOBOACTBOM dKaJEMHUKA
H.IILJIaBepoBa 3aHMMAETCA CUHTE30M 3TOTO MUHEPA-
Ja. Y MypaTauTa OKa3aJ0Ch YHUKAJIbHOE CBONCTBO
CTOMKO BBIJEPKUBATH BCE TUIIBI U3JydyeHUdA. Hanpu-
Mep, IUPKOH WX NEPPLEPUT METAMUKTHEI (T.€. HEYC-
TOMYUBHI U JIETKO IPEBPAMIAIOTCA B OA00UE CTEKIA),
a4 MypaTauT TaK CTAOUJIEH, YTO U3 HETO MOXKHO U3TO-
TOBJIATD HAJEKHBIE EMKOCTHU 11 KOCMUYECKUX JHED-
rOOJI0KOB C PAJUOAKTUBHON HAYMHKOM.

B anpOUTU3UPOBAHHBIX IMETMATUTAX BypIasbl MBI
OOHAPYXU/IN U TUIINYHBIA MUHEpa JloBozepa — Ha-
TPUU-TUTAHOBBIM CUJIMKAT paM3auT. Tam BCTpeya-
JIUCh NUPOXJOPHl U HUOOATHE, MOXOXKUE HA ypasb-
ckue. Mx uayvanu muHepanoru I'ansees u Epumos.
OHM HamIu 60TATBHI CBUHIOM IIIOM606EeTAPUT —
MUHEDPAJI U3 I'PYIIBI MUPOXJIOPA U OTKPbUIM Mn-6a-
(pepTUCUT — HOBBIM CHUJIMKAT GApUs U TUTAHA, TIE
BMECTO KeJle3a HAXOAUTCa Mapranen. Mol ¢ I'ansee-
BBIM ONMCATU F€OXUMHUIO PEAKO3EMEIbHBIX 3JIEMEH-
TOB B MUHEPAIAX U IOPOJAAX LIEJIOYHOI'O MACCUBA [8].

Ha Bypmnaje 0Ka3alinuch U O€pUIITUEBbIE MUHEPAJIBIL.
B mermaTuTax, aIb6MTUTAX U (PIIOOPUTOBBIX XKUIAX A
HalleJl CWJIMKAT HATPUSA U Oepuwuiusd — JEHKO(QaH,
a CeMeHOB — (pTOp-60paT 6EPUINA TAMOEPTUT, HA-
3BAHHBIN B YECTDb HMIBEJCKOrO MUHepanora AT'amb6epra,
KOTOPHIX B 1890 I. B MIBEACKUX MAPraHLEBLIX Pygax
OTKPBUI HAWJIEHHBIM MHOIO Ha Bypmane mupo@aHur.
Ho T XpynKHe U PEJKUE MUHEPAIBI HUYETO HE BHO-
CHJIM B TIPOMBIIIJIEHHYIO LIEHHOCTb MACCHUBA.

B/1O/Ib KOHTAKTA CUEHUTOB IPOTATUBANIUCH (PEHU-
Tl — IPOJYKTBI BO3ACHUCTBUA IE€JOYHBIX PACTBOPOB
Ha OCAJJOYHBIE TOPO/IBL. B IeCYaHUCTO-KapOOHATHBIX
CNAHIAX POCIU KPHUCTAUIBI He(DENIUHA, KAIUEBOTO
IIOJIEBOTO MINATA, AJIbOUTA, STUPUHA, IEJIOYHON PO-
ropoil o6MaHkKM [9]. JeHCcTBHE WEI0YEH NPHUBEIO
K TOMY, YTO OCaJOYHbIEC IIOPOADBL IPEBPATUINCD B HE-
(penunossle cueHUTH [10]. I BCIOMMHAJI CBOIO Ha-
yanpHuny u3 HHUTPH, He npu3HaBaBIIYIO TPAHUTH-
341110 IPOTEPO3OUCKUX CJaHIeB Ha [TaTome. 31€ech
BO3/ICHCTBUE TTTYOMHHBIX IIEJOYEH MPOSBUIOCH T'O-
pasgo cuiabHee. DTO ObLIA YK€ HE TDAHUTHU3ALNA,
4 CUCHUTHU3ALUA [IECYAHUCTBIX OCAAKOB C IIPUBHO-
COM HATpUA, KAJIHUA, ANIOMUHUSA, TOPUA, LHUPKOHHUA,
I'PYIIBl PEAKO3EMENBHBIX 3JEMEHTOB, HUOOUSA, Oe-
puus, ypaHa, 6opa, 1e3usl.

B ¢enuTax BMECTE C aIbOUTOM U HEDEIUHOM
KPUCTAJIA30BAJICA PEAYANIITNN METAHOLIEPUT — MHU-
HEpPAJI-XUMEPA CO CTPYKIYPOM ANATUTA, B KOTOPYIO
BMECTO Ka/JbLIMg BXOAWIN HATPUM, LEPUNA U TOPHUH,
BMecTo (pochopa — kpemHUil, a BMmecto OH-rpyn-
nel — 60p. DTOT MHUHEpan OTKpbulM B Hopserun,
B Jlanresynaduopie, 4 BTOpUYHO OH NPOABUIICA HA
Bypnase. B 30HaX C O6UIMEM IEJTOUYHOTO TUPOKCEHA
3TUPUHA A HALIE]I JPYTYIO PEAKOCTb — MEPPBEPUT —
TUTAHOCUJIMKAT LIEPUsA, JAHTAHA U IPYIUX PEAKO3e-
MEJIBHBIX 3JIEMEHTOB. IIepPbEPUT OTKPBIIN B IECKAX
p.-Herryno B UTanuu. Ha Bypnane on Toxe BCTPETUII-
Cs BTOPOU pa3 B MUPE.

CTpyKTypa HUTAJIbAHCKUX KPUCTAJIOB PA3PYIIU-
JIACb B PE3YIbTATEC U3JIYUYCHUA TOPUA, U PEHIIECHO-
rpamMMa He MOoJay4Yanach. HekoTopeie 06pasiipl neppbe-
puTa ¢ Bypnael MOYTH HE COAEPKAINA TOPUA U MTOTO-
MY JABAJIH YETKYIO Jebaerpammy (6€3 NpOoKaATUBAHKA,
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MenaHoueput B penute. HatypanbHas BennunHa. bypnana.

@;aemeua e g

HEOOXOJUMOTIO I BOCCTAHOBJICHUS CTPYKTYPHI). DTO
6bL1a yaada!l 3HAUUT, TaKasg CTPYKTYPa JEUCTBUTEIBHO
CYILECTBYET B IPUPOAE, 4 HE CO3LAETCA HAIPEBOM
B mevn. Hamiescs HOBBIM IO COCTABY CTPOHILUEBBIN
neppbeput [11] ¢ copepxanuem 8% SrO, 5% ZrO,
u 2.5% ThO,. B ¢ennurax u nermatuTax 66U1 OO6HAPY-
JKEH U CXOJHBIH II0 COCTABY YEBKUHUT — TUIIUYHBIN
MuHepan MIbMEHCKUX TOP.

HeoXuJaHHO B CIIOJONOJO0HOM aCcTpOduIInTe
(pennTos ¢ HEPENUHOM OBIIO OIPEJAEIEHO TAK MHOT'O
nesusa (7o 1.5%), 4TO CTAJIO Ka3aTbCA: 3TOT PEAKUU
3JIEMEHT (U3BECTHBIM PAHEE JIMUIb B TPAHUTHBIX II€T-
MATHUTAX) 371€Ch MOXHO J06BIBAThb. B cueHUT-IIerMa-
TUTAX KYIUIETCKUT-ACTPOPUIIUT CcOojepKan Jo 15%
MnO. B HeM Taxke O6BIJIO MHOT'O 11€3USI.

CTpoHuMeBbI NeppbepuT U3 heHnTa, ¢ arnpuHom. Hatypanb-
Haa BennyuHa. bypnana.

WUTorn u muctuka

JBa Mecsa1a IPOJIETENN, HO BEPTO-
JIET HE MPUIETANI, Uy MEHA OBLIO
BpeMs 3alyMaTbCA. YeM nHTEpEeCeH
Maccus bypnana, ana 4dero reo-
JIOTHM U3YYAIOT B JAJIEKUX TACKHBIX
ropax €ro yYHUKaJbHYIO MHHEpa-
aoruio? YTo6el HANUCATh CTATBU
O peakux MuHepanax? YTobsl p0-
6aBUTb B TOJCTBIE CHPABOYHU-
KM HECKOJbKO HOBBIX HA3BAHMI
n cTpaHul? YTobsl K COTHAM ThI-
A9 MY3E€HHBIX O6PA3II0B IOJO-
KUTD €IE JECATOK C HOBOU TOYKU
Ha rinobyce?

A XTO-HHUOYAL 00A43aTENBHO
HAIIUIIET, YTO bypnasa — HOBBIN
TUII MECTOPOXJCHUSA DPEIKUX Me-
TAJUI0B... 1 omubeTcs, noTomy uto bypnana — He Me-
CTOpPOXAeHUE. Pyapl B COBPEMEHHOM NOHUMAHUU
34€Ch HET. HO 3TO HOBBI TUI MUHEPANNU3ALAU PEL-
KHX 3JIEMEHTOB, TEHETUYECKHU CBA3AHHBIN C HE(ENN-
HOBBIMU cueHUTaMu [10]. HoBble KOMOUHAIIUU 3II€-
MEHTOB C HOBBIMHU CBOMCTBAMH B PE/JKOCTHOI I'€0JI0-
IMYECKON OOCTAHOBKE.

B nanexom 1966 r. ensypa 3anpenraina reorpacdu-
YECKYIO NPUBA3KY NMPOSABIECHUN C PEJKUMU METAJIA-
Mu. [ToaTomy B cTaTbe B KypHaie «['eonorus pygHbIX
MECTOPOXK/CHUI» HET HU CI0BA, O TOM, IJI€ 3TO BCE
Haxoautcs [10]. B To Bpems 310 6bla CEKPETHAS 30-
Ha BBICOKOW KOHIIEHTPALUU TOPUS, TUPKOHUS, PEL-
KO3EMEJIbHBIX 3JICMCHTOB, HUOOUS, 11€3Us, OCPUILIHNS,
ypaHa, KOTOPBIE PACCEUBAINUCDH B PEAKUX MUHEPATAX.

Le3uitcopepxawmit actpocunnut B peHute. HatypanbHas Be-
nuyunHa. bypnana.
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HUKTO HE CTAHET JOOBIBATH PEKUE IIEMEHTHI U3
6pUTONUTA, MEJIAHOLIEPUTA, JIOBCHUTA, CEHO3EPU-
T4, BJIACOBUTA, JEUKO(paHA, raMOEPrura, 1e3ueBoro
acTpodunnura. HecnydaiiHO TIeOJOTH-PA3BEAUNUKU
HE MOTIJN INOHATH, C KAKOU PyJOM OHU UMEIOT JIETO.
Penkue snemeHTH €CTbh, 4 pyAbpl HET. EqunHCTBEH-
HBIMHU PYAHBIMM MMHEPATAMHU Ka3AJIUCh OPUTOIUT
n ocobenno nonapur. Ilocneanuit B JIOBO3EPCKUX
ropax Ha KOJIbCKOM I-0B€ 06pa3yeT PYAHBLIN MJIACT
MOMHOCTBIO 0.5 M, TPOTATUBAIOINNCA HA KUJIOMET-
pBL. 3/1€Ch K€ JIONAPUTHl IPEACTABIAIN COOON My-
3€UHBIE OOPA3IIBL.

Ho na bypnasne npoABUINUCH CIEACTBUA YAUBU-
TEJAbHBIX I'€OJIOIMYECKUX IIPOLECCOB: XKUJIbI TUADPO-
TEPMAJIBHOI'O MACCUBHOTO OPUTONUTA B HE(DENUHO-
BBIX CUCHUTAX, 30Hbl ACCUMUJIALMU KAIbLIUA U3 OCA-
JOYHBIX IOPOJl, CUEHUTU3ANUA U HEPETUHU3AI UL
OC4/IOYHBIX TOJIIIL, HA60P PEAKUX MUHEPATIOB, BCTPE-
YAIOMUICA TOJBKO B HECKOJIBKUX TOUYKAX Hd IJIAHE-
T€, HOBbIE MUHEPAIBl C HY’)KHBIMU CBOUCTBAMHU, HO-
BBIE€ TUIBI U30MOP(U3MA, HOBBIE TUIIBl JBONHUKOB.
MoxHO CpaBHUBATH bypnany ¢ JloBosepom, Xubu-
Hamu, Unemenamu, maccuboMm Mnnumaycax B I'pen-
nanauu, JJanresynapuopgom B Hopseruu, CUEHUT-
nermatTutramMu B Komopazgo. Kaxzapil reosor 3Haer
3TU HA3BAHUA VHUKAJIBHBIX MUHEPAJIOIMUYECKUX
06bekToB. Tenepp kK HUM npubasunach bypmana.
3aech yxKe HacuuThiBaercs 6onee 70 peIKUX MUHE-
paJoB, OTKPBIBAIOTCA HOBBIE, XOTA U3YYEHUE MACCHU-
Ba TOJIBKO HAYUHAETCA.

Korjga npoAyKTHl B TAUI'€ 3aKAHUYUBAIOTCH, JyMa-
€TCs IUIOXO. MBl xjanu ABe Hejeau. Beprojer He
JIETEN, MOU HATAPHUK CUUTAN C€6S KEPTBOM HAYKHU
1 GECCMBICIEHHO Nepedupan OCTABIIMUECSH OAHKU
C KoHcepsamu. Yepes ropsl 10 HuxHeanrapcka ve-
TBHIPE JHA XOAY, 4 C MOUM ITIOMOIIHUKOM — BCE IIATD.
CHer CIyCKaJICsa € BEPUIMH I'OJbLOB BCEe HUXE. ITo-
roja CTosJ1a OTJIMYHASA, HO KEJIThIE UIJIbl JUCTBEH-
HUIl HA (pOHE CHUHErO Heba yxe He pajoBanu. Yro
JenaTh? YXOANUTD... A BEIU, KAMHU, TPYJHBIA IyTh 11O
p.Kuuepe?

Hakonen s nons. [Topa! Muaue ne fougeM. 3a6u-
paeM NPOAYKTHL, IbEM YAl U yXOAUM. CIIOXU/IN BEIU.
W BAPYT BEUEPOM HEOXMAAHHO JJISI CAMOTO cebd 4
ckazam: «CTom. 3aBTpa TOYHO OYHET BEPTONET. 3ABT-
pPaK HE IOTOBUM, IAJIATKY yIPOM cHUMaeM. KueM. by-
JeM yKuHATh B Hukneanrapckel>. Mosa yBEpeHHOCTD
IOJICMCTBOBAJIA.

Yrpom cenu caymarb TUMUHY. OT HEE 3BEHENIO
B ymax. Hactynuno Bpemsa o6e/ia, HO BEPTOJIETA HE
6b110. S HE MOHMMAJI IPUYNUHY CBOEH CTPAHHON yBe-
PEHHOCTHU B TOM, YTO BEPTOJET 06434TENBHO NPUJIE-
TUT! Bedyepeno, ComnIe BaJIUI0Ch 32 TOPy. Bepronernt
JIETAIOT JIMIIb IIPU COJIHLLE. BBIXOAUT, 1 — JKEPTBA Ca-
MOOOMAaH4, NPUHSI KEIAEMOE 32 JEHCTBUTEIbHOE?
OXpaHHUK, MATEPACH, B35JI BEAPO U MOLIEN 32 BOLOU.
A pasxer KocTep, BCKUIATUI BOAY, BBICBHIIIAN B BEAPO
OCTAaTKU Ipeukd. Temueno. Bee 6b110 ACHO. U BAPYT...
13-34 TOPHOT'O CKJIOHA HA OPEIONEM ITOJIETE YEPHBIM
CHUJIY3TOM BBIIIOJI3 BEPTOJIET, PYXHYJI IIEPE/ NAIATKON

Hedenunuzauus (6enoe) porosukos u teHutoB. Hatypans-
Haa BennuyuHa. bypnana.

1 MWJIOT 320Paj, 3aIyyIas MyM BUHTOB: «Ipu MUHY-
TBL HA IIOTPY3KY!».

BeuepoMm B HUKHEAHTAPCKE 5 MOMIEN K TJITABHOMY
reonory. MeHsa HHTEPECOBAJIO, TOUYEMY HAC HE BBIBO-
3WJIA U IOYEMY BBIBE3JIM UMEHHO CEroJHs. ['€010T OT-
BeTWI: «M3BUHM, HO TaK TNOJYYHUIOCH. 1 yrneren
B Yinau-Vzi3, norom B Upxyrck. Ilepes oTbe3nom CKa-
371, 4TOOBI T€6s BBIBE3IU B CPOK. HO monuiu canpei-
Cbl ¢ OOJMBHBIMHU, TIOTOM TOJIOJHBIE TAPTUHU, TOTOM..
po T€6s 320bUIH, Thl BEJJb MOCKOBCKHMI, HE HAllL.. f
npuiaeren B HUKHEAHIapCK BUEpPA BEUEPOM M IEP-
BBIM PENCOM IPUKA3al BeIBE3TH Teba! Ho Beproser
C yTpa moImesn B JaJbHUE MTAPTUH, I/I€ TPOAYKTH 3a-
KOHYMJINUCh U BCE CHUJICIU TOJOJHBIE U 37blc. Teos
NPUXBATUIN OOPATHBIM XOAOM. 3AMETHUJ, UTO JIOJU
B BEPTOJIETE JIBIKA HE BA3aau? To-TO.. MBl UM mapy
AIIUKOB BOJIKH OTIPABUJIM, YTOOBl OA06peau. Bor
OHH C TOJTOAYXH U MEPENUNNCH>. CE30H 3aKOHYNIICA
yaa4yHoO. S 6€3 paluu yCIbIIaJ HaYaJbCTBEHHBIH
MIPUKA3 32 COTHIO KUJIOMETPOB.

Tpexnernuil nepuoj paboTsl HA Bypnane 3aKOH-
YUJICA 3AMUATON KAHJUJATCKON JUCCEPTALUU, U I
BCIIOMHMJI, 4YTO [JE€JO T'€OJora — IOUCK HE TOJbKO
MUHEPAJIOB, HO M MECTOpOXAcHUN. W mepemien
B BUMCOBCKYIO I'PYIINY 23pOraMMacCIIEKTPOMETpHYe-
CKOT'O OUCKA P/ 11O Pa3/leJIbHOMY ONpeeneHuio K,
Th, U. OTOT METOA CMEHUI MOUCK TOJBKO YPAHOBBIX
0OBEKTOB 1O OOIEMY T'AMMA-U3IYIEHUIO 3¢ MHOU 110~
BepxHOCTH [12].

drnoxa NOUCKA 3djeMeHTa Nel 3aKaHYMBAJIACD.
AHOMQJIMM IaMMa-U3JIy4€HUs YK€ MTO3BOJMIN OKOH-
TYPUTDb € BO3/lyXa OIPOMHBIE MECTOPOXKIECHUSA YPaHA
B Kazaxcrane, Y3b6ekucrane, 3abarikanbe. MHe npej-
CTOSJIO HAYYUTHCHA MCKATDh IO TAMMA-U3TYIEHHUIO Ka-
JIMSL 1 TOPUSL MECTOPOXKIEHUS 30710T4a, cepebpa, MO-
anbeHa, BUCMYTA, MEJU. B
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Is Burpala a Mineralogical Reserve?

A.M.Portnov
Sergo Ordzhonikidze Russian State Geological Prospecting University (Moscow, Russia)

The alkaline massif of Burpala is located 100 km to the north from the village Nizhneangarsk. It is characterized by
a rare metal mineralization, genetically related to nepheline syenites. New combinations of elements with new
properties are formed here in a rare geological environment. There are only few sites with such a rich mineral diver-
sity in the world. Usually they are mining areas, not reserves. But there is no ore on Burpala. This is a real mine-
ralogical reserve.

Keywords: nepheline syenites, syenite-pegmatites, fenites, rare metal mineralization, new and rare minerals.
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FTopsume BaHHbl NOMOraloT 6oporbcs

€O CTPEeCCOM He TONbKO NnoasM,

HO U MAKAaKam

Anonckunt Mmaxkak (Macaca fuscata) — caMmbli CEBEP-
HBI B MUPE BUJ, HEUYETOBEKOOOPA3ZHBIX NIPUMATOB,
NIPUCIOCOOUBIIUXCA K YCAOBUAM XOJOJHONU 3UMBL
B anoHckoM mapke o6e3bsaH [lzurokyganu (Jigoku-
dani Monkey Park; Jigokudani Yaen-koen) makaxku
HE TOJIBKO OTPAMIUBAIOT JIMHHBIN TEIJBIN MOAIIEP-
CTOK K 3UM€, OHU TAKXE BbIPAOOTAIN HEOKNUJAAHHOE
IIOBEJEHUYECKOE NPUCHOCOOIEHUE — B CYPOBBIX
KIUMAaTUYECKUX YCJIOBUAX, IJIE CHEL JIEKUT IO 4e-
TBIPEX MECALLEB B Iojly, 00€3bsAHBI KyNAIOTCA B TEP-
MaJbHBIX MCTOYHHUKAX [I3UTOKya-OHCeH. Brepsnie
TAKOE IOBEJEHUE Y ATTOHCKUX MaKaK OblJIO OIMCAHO
B 1963 1., KOT/Ja I0HAd CAMK4 Ha4daaa KyIaTbhCA B OT-
KPBITOM IOPsIYEM UCTOUYHMKE HEIMOJAJNEKY OT OJ[HO-
ro M3 oTenend. JJpyrue o6€3bdaHBl MOCAENOBAIU €€
NPpUMEPY — KyHaHMA MAKaK IPOAOJIKAIOCH 10 KOH-
112 MapTa, MOKA HE MOTEIIEIO. A Ha CIEAYIOMUH T'OJ
AIMUHHUCTPAIAA NAPKA U3 TUT'H-

COILIMAJIbHBINL CTATYC U aTPECCUBHOCTb KHUBOTHBIX,
PETUCTPUPOBANIN BPEMS, NPOBEJECHHOE B TOpsiuyeM
UCTOYHUKE.

OKa3a710Ch, 4TO 4aCTOTA U JUIUTEJIBHOCTDh IPUEMA
BAHH Yy O00€3bsIH MAKCUMaJIbHA B XOJOJHBIN 3UMHHUNA
nepuoj. M, XxoTda npsamMom 3aBUCUMOCTHA MEXIY YPOB-
HEM IJIIOKOKOPTHKOU/JOB M BPEMEHEM NPEObIBAHUA
B TOpsiueM HCTOYHHUKE OOHAPYKEHO HE OBbIIO, CaM
(aKT KyHaHUS 3HAYUTEIbHO CHUXKAJI YPOBEHb TOPMO-
HOB cTpecca. Kpome TOro, JOMMHAHTHBIE CAMKH, CTO-
SAMUE BBINIE HA COLMATBHON JECTHHUIE, TPOBOJUIHN
OoJipllie BPEMEHU B IOPAYMX BAHHAX — KYIAJIUCh
joabpme u vame. C OJJHOHU CTOPOHBI, 3TO UX ABHAA
MIPUBWJIETUS, C JPYIOH — OHU OOJIEE ATPECCUBHBHI H,
COOTBETCTBEHHO, UCIBITBIBAIOT OONBINI cTpeEcC. Ta-
KO€ IOBEJEHUE MOJTBEPXKAAECT NPEAIOTOXKEHUE
O TOM, UTO Y MAKaK, KaK U Y YEJIOBEKA, TOPAYNE BAHHBI
CHWKAIOT YPOBEHB CTpecca. HecMOoTps HA TO 4TO Ky-
IIaHHUE XAPAKTEPHO TOJBKO JUISi OJHOU MOMYJIALUU
SIMIOHCKUX MaKaK, OHO JJEMOHCTPHUPYET I'HOKOCTD I1O-
BEJJCHYECKUX NPUCIOCOOIEHUN K HETATUBHBIM yCJIO-
BUSM OKPYKAIOIEN CPEMBI.

Primates. 2018; 1-18. D0i:10.1007/s10329-018-0655-x.

€HUYECKUX COOOPAKEHUN PEIIU-
JIa TIOCTPOUTDH [JJIsi HUX OTJENb-
HbII 6accerH. K 2003 1. gong ca-
MOK O6€3bsIH, KOTOPBIE PEryJIsip-
HO NPUHUMAJIN BAHHBI B 3UMHUH
nepuoj, pgocrurna 31%. Mnorue
CYHTAIOT, YTO IIOJJOOHOE IIOBEE-
HUe O6YCIOBIEHO TOJBKO TPeHO-
BAHUSIMHU TEIJIOOOMEHA — B TEP-
MaJIbHOM HCTOYHHUKE JIETYE CO-
rperbcst. OQHAKO 4YEIOBEKY Tops-
4Ype BAHHBI HE TOJBKO NOMOTAIOT
COI'PETHCS, HO M 3HAUYUTEIbHO CHU-
JKAI0T yPOBEHb I'OPMOHOB CTPEC-
ca. [Toaromy yuennle u3z Kuorcko-
ro yuusepcurera (Anonus) pe-
MU IPOBEPUTH YPOBEHDb IJIIO-
KOKOPTHUKOUJHBIX TOPMOHOB TaK-
K€ M Y KYNAIUXCA Makak. Mc-
CJIC/IOBAHUS YPOBHS 3TUX I'OPMO-
HOB B 3dKCKpeMeHTax 12 B3poc-
JIBIX CAMOK IIPOBOJWIU B 3UMHUI
(OKTSA6pb—/1€KAOPDb) U BECECHHUI
(anpenp—uIonn) nepuoarl. Kpo-
M€ TOTO, OOpamiajsy BHUMaHUE HA

Ld

AnoHCcKMe MaKkaku CHUMalKT CTpecC B ropa4nx UCTOYHNKaxX napka ,[lamroxyp,an.

flickr.com
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Feneruka. Apxeonorus

PopocnosHasa nowaau NMpxeepanbckoro
nepecmorpena?

Jlomaab ITpKeBANBCKOTO — €JUHCTBEHHBIN, KAK [10JI1a-
raloT MHOTHE Y4Y€HBIE, NIPE/ICTABUTEND JUKHUX JIOIIA-
Jlel, COXPAHUBIIMHICA 1O HAUIETO BPEMEHU, U BECbMa
UHTEPECHBIN OO'BEKT JIJISI UCCIENOBAHUN, IPEXKE BCE-
o reHeTU4eCKuX. Bun Equus przewalskii*, BriepBble
ONMCAHHBIN XpaHUTENEM 300JOTUYECKOIo Mysesa AH
B Cankr-Iletep6ypre N.C.ITONAKOBBIM U Ha3BAHHBIA
UM B YECTDb PYCCKOI'O NMTEMECTBEHHUKA U HATYPAINUC-
Ta H.M.IIpxeBanbCKoro, HelHE 3aHeceH B Kpachyio
KHUTY MEX/JYHAPOJAHOTO COI03a OXPAHBI IPUPOJBI
n Kpacnyo kuury P®: B MUp€ HACYUTHIBAETCA JIMIIL
OKOJIO 2 TBIC. 0cober. B Mouronnu, Kutae u Kazax-
cra”e jomasein IIpXKeBaaIbCKOIO MOKHO BCTPETUTH
B IPUPOJIHBIX YCJIOBUSIX, HO 60bIIAS YACTh 3TUX KU-
BOTHBIX OOUTAET B IIEHTPAX IOJYBOJIBHOTO COJIEPKA-
HHUA B PA3HBIX CTpaHax Mupa (B Poccuu, B Opendypr-
CKOM 3anosegHuke — ¢ 2015 r.). M ciopnpusom ang
MHOTUX CHEIUAIHUCTOB CTAJU HOBBIE JAHHBIE, KOTO-
pBIE CTABAT IOJ, COMHEHHE MIPE/ICTABIEHU O IIPOUC-
XOX/IEHUN PEJKOIO BH/IA.

% cboconee raigicee

* B HEKOTOPBIX TAKCOHOMHYCCKUX PEBU3MSIX PACCMATPUBACTCA
B HACTOSIIEE BPeMs KaK NOABUL E.caballus przewalskii i Eferus
przewalskii. — ITpumen. peo.

Nowagu ﬂp)KeBaanKoro B MapKe noayBOJIbHOIO COAEPXKaHUA.

B despane 2018 r. B XypHajne Science Bpimia
CTAThA**, BOCIIPUHATAA KOJUIET'AMH KaK HEOXU/IAHHAS
PEBU3HSA CYIIECTBYIOIMUX B3IJIA/[0B HA I€HEAJIOTHIO JIO-
maau IIpxeBanbckoro (Eprzewalskii) n JoMamHen
nomanu (Eferus caballus). <10 cux mop pPe3yJbTaThl
IEHETUYECKUX MCCAENOBAHUN MO/ TBEPXKIANIN, YTO
MIPEJKU TUX BU/IOB OBLIA GJIM3KHUMH POJCTBEHHUKA-
MH, — OTMEYAET YYEHBII CEKpPEeTaAph 300JI0TUUECKOTO
My3esi MOCKOBCKOT'O I'OCYZIJAPCTBEHHOT'O YHHBEPCHUTE-
Ta uMeHu M.B.JIoMOHOCOBA, KaHAUAAT OUOJOTHUYEC-
kux Hayk H.H.Cmacckasg, — OTHOCHUTENbHO HEJABHEE
(~45 TBIC. JIET HA33J]) Pa3/IEJICHUE BETBEH OOIIErO
CTBOJIA (PUJIOTEHETUYECKOT'O JIEPEBA MPHUBEJIO K MOSB-
JIEHUIO JIOMI/IN [IPKEBAIBCKOTO M MPEIKA JJOMANTHUX
Jomaen***, vV qoManiHen 10maan n3-3a CAUSHUS IBYX
XPOMOCOM OOIIMIT XPOMOCOMHBIN HA60P HA OJHY Ia-
Py MEHBIIIE, YEM Y JOIIaau ITPKEBAIBCKOI'O, YTO HE ME-
IIA€T 3TUM BUJAM CKPEUIIUBATBCA, [JaBas IJIOJOBUTOE
MMOTOMCTBO****, VCTaHOBIEHO, 4TO Yy Jomaan IIpxke-

** Gaunitz C, Fages A, Hanghgj K. el. al. Ancient genomes revisit
the ancestry of domestic and Przewalski’s horses. Science. 2018;
360(6384). Doi:10.1126/science.aao3297.

*** Der-Sarkissian C, Schubert M, Ermini L. et. al. Evolutionary Geno-
mics and Conservation of the Endangered Przewalski’s Horse.
Current Biology. 2015. 25(19). Doi:10.1016/j.cub.2015.08.032.

% Benirschke K, Malouf N, Low RJ, Heck. H. Chromosome comple-
ment: Differences between Equus caballus and Equus przewalskii,
Poliakoff. Science. 1965; 148: 382—383.

®oto H.H.Cnacckoit
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BaJIbCKOI'O IIPUCYTCTBYIOT YHUKAJIbHBIE I'€HETUYCCKUE
MapKepb*>. ABTOPBI HOBOT'O UCCJIC/JOBAHUS OIIPEEIN-
JIN: pOAOCIOBHAA BUaA E.ferus caballus numb HA 2.7%
CBA3AHA C E.przewalskii, npeACTaBUTEIN KOTOPOTO SB-
JIAIOTCA OJIUYABIIMMU IMOTOMKAMH OJOMAIIHEHHBIX
Jomafer 60TANCKON KyJABTYPBI* .

MexXayHApPOJAHBIN KOJUIEKTUB 4BTOPOB CTATbU
B Science pa6oTan ¢c 06pa3iaMu 6UOJOTHYECKOTO Ma-
Tepuand, OTOOPAHHBIMM M3 KYJILTYPHBIX CJIOEB 060-
TANUCKUX ITOCENeHUuI Ha cesepe Kazaxcrana. B xone
APXCOJIOTUYECKUX HUCCIEJOBAHUI ONMUCAHBI ITIOJIUTO-
HaJIbHBIE OTPAKAECHUS PA3ZMEPOM NPUOIUZUTEIBHO
20x15 M C TOBBIIIEHHBIM ypoBHEM ¢docdopa u Ha-
TPpUSA — MNPEJNOJOKUTENbHO 3aTOHBI I JIOIMA/EH,
4bU KOCTHBIE OCTATKU OBIIM 3[€Ch HAUAEHBL VX pa-
JUOYITIEPOJHBIN AHAIN3 MOATBEPAUI, YTO «BOJIbEPHI»
OTHOCATCS K OOTANCKOU KyJIBTYpPE, 4 3HAYUT, CTAHO-
BATCA €IIE OJHUM APTYMEHTOM B ITOJIb3Y MIPEACTABIIE-
HHUI O BDEMEHHU U MECTE JJPEBHETO KOHEBOJCTBA.

ITo MHEHUIO ApXEO0JIOTOB, IPUHUMABIINX Y4aCTHE
B HUCCJIEJOBAHUHU, B JIPEBHUX IMOCEJICHUAX OOTANULIEB
HAUJEHbl CAMBIE PAHHHUE CBUJETENbCTBA KOHEBOJCT-
B4, KOTOPOE HA4YaJa0Ch NpubausnTeabHo 5500 yneT Ha-
3a/. [7TaBHBIN HAYYHBIA COTPYAHUK MHCTUTYTA apXeo-
gorun umeHu A.X.Maprymnana (Kasaxcran) JOKTOp
UCTOPUYECKUX HayK B.D.3a116epT yOexK/€H, UTO B CBA-
3U C BHE3AIIHBIM U3MEHEHUEM VKIAJa KM3HU OOTall-
CKME OXOTHHUKH IMEPENIN K KOHTPOJIUPYEMOMY YHOIO
CKOT4, U JOKA34ATEJIbCTBOM NPUPYUYEHUSA UMHU JIOIIA-
Jen cinyxaT OO6HAPYKEHHBIE IPU3HAKU HEECTECTBEH-
HOTO CTUpPAaHUSI 3yOOB JKUBOTHBIX, OOPA30BABIIHECS
B PE3YIBTATE BO3MOKHOTIO BO3JEHCTBHUA Y3[bl; JPEB-
HUE UHCTPYMEHTHI, CBI3AHHBIE C IPOU3BOJICTBOM KO-
JKAHBIX PEMENIKOB; CJIEJbI MOJIOYHBIX JKUPOB HA HAU-
JICHHON IIPU PACKONKAX KEPAMHUKE, KOTOPBIC CBHU/JIC-
TEABCTBYIOT O TOM, YTO KOOBLI JOWIHN B TOT IIEPHUO/IL.

ABTOpBI CTATBU B XXypHajae Science OTMETHIIM:
CKYJHBIE aPXEOJIOTMYECKUE JAHHBIE JO CUX IIOP Ipe-
MATCTBOBAIN M3YYEHUIO PAHHUX CTAJAUU OZOMAIIHU-
BAHMSA, U IOTOMY OCOOBIN MHTEPEC NPEACTABIAIOT SHE-
OJIUTUYECKUE NaMATHUKU [loHTHIICKO-Kacnumnckon
crenu u CeBepHou crenu Kazaxcrana ¢ o6uinemM KoH-
CKHX OCTATKOB. OCHOBOM! JAJIbHEHUIINX BBIBOJOB CTAJIO
IIOJIOKEHME O TOM, YTO GOTANCKUE JOMAAN ObUIN Ca-
MBIMU IIEPBBIMU JJOMAITHUMU JIOMIAJbMU.

buosorn ceKBeHUPOBAIHU IreHOMBbI 20 somajaein u3
borag u 22 nomajeil u3 pa3dHblx paioHOB EBpasuu 3a
MOCJAEJHUE 5 THIC. 1eT. KpoMe Toro, 6blIN IPUBIEYEHDI
SHAYUTCIbHBIC JTUTCPATYPHBIC JAaHHBIC O I'CHOMAX
JPEBHUX U COBPEMEHHBIX JIOIMAAEH, B TOM YUCJIE CEMU
somazent ITpkeBanbCKOro. YaajaoCh CONOCTABUTD JAH-
HbIE O JKMBOTHBIX, KUBIIUX 42800-5100 et Haszaj,
B 6poH3oBOM Beke (4100-3000 yer Hazan), B KeIe3-
HOM Beke (2800-2200 ner Ha3zaxn), BO BpeMeHa [lap-

(strckoro napersa u ipesuaero Puma (2000-1600 ner
Ha3a]). AHAJIU3 [10KA34JI, YTO B MACCUBE JAHHDBIX BblJ€-
JIAETCSA J1BA KIACTEPA: OJUH U3 HUX OO'BEIMHUII COBPE-
MEHHBIN BUA E.przewalskii n nomajaeil, IpUpPydeHHbIX
B 9HEONUTE (4—3 THICAYECIETHUA 1O H.3.), T.€. KUBOTHBIX
U3 OCeJeHUN borai u bypau Ha TEpPUTOPUN COBPE-
MmeHHoro Kazaxcrana, a BTOpOH — JOMaIIHUX JOIIa-
aen Eferus caballus. TIoCTpOEHO (DUIOTEHETUYECKOE
JepeBo. Maremarndeckuil (0aeCOBCKUI) METO/ aHa-
JIN32 TAHHBIX ITOKA34J1 BEICOKYIO CTENIEHDb HAJJC)KHOCTH
CO3AHHOM HUCCJICAOBATEISIMHA U OCHOBAHHOM Ha T'eHe-
TUYECKUX JAHHBIX PEKOHCTPYKIIMU UCTOPUUN OJJOMATII-
HUBAHUS JOMIAIU, COTJIACHO KOTOPOU NEpPBAs MONIBIT-
Ka INPUPYYUTH ITUX KHUBOTHBIX, NPEANPUHATAS 6O-
TAUI[AMH, HE NPUBEJIA K MIUPOKOMY PACHPOCTPAHE-
HHUIO IIOJIYYEHHOTO UMH ONBITA. MmocTpanuen 3To-
MY CIYKAT NPAMBIEC TOTOMKHA 6OTANCKUX JTOMALCH —
npeacrasuTenu suja E.przewalskii. COBpeMEHHbBIE
JJOMAIIHHE JIOMIA/ U IPOU3OILIHN OT APYroTo BU/A PO-
na Equus, OKa3aBUIETOCH, IO-BUAMUMOMY, OOJIEE IO-
JATIUBBIM «MATEPUAIOM» IJS OLOMAIIHUBAHUSA, KO-
TOPOE HAYAJIOCh HE NMO3/JHEE HPOH30BOTO BEKA. ABTO-
PBI UCCIENOBAHUA MPEAIIONOKUIN, YTO 3TOMY IIPO-
1IECCY CINOCOOCTBOBANA MUI'PALUA CKOTOBOJOB SM-
HO¥ KyJAbTypbel*** TMOoHTHUICKO-Kacnuickoi crenu
OKOJIO 5 TBIC. JIET HA3a/l.

Ho cBUIETENBCTBYIOT JIM COOPAHHBIE (DAKTHI O TOM,
4TO NPEACTABUTENN HACTOAMNX NUKHUX JIOMAJEH HE
COXPAHWJINCH JJO HAIIETO BPEMEHU? «MICTIOIb3YA TOJIb-
KO T€HETHUYECKUE JTAHHBIC, HEBO3MOXHO OTBETUTL HA
BOIIPOC, SAIBJISIETCS JIX JOIA/1b [Ip:KEBATbCKOIO IOTOM-
KOM JIUKHUX WM OJOMAIIHEHHBIX JIOMaacH. [Jaxke eciu
JHK Obl1a mosiydeHa aBTOPAMU CTATbU M3 OCTATKOB
JOMAIIHUX (IO MHEHHUIO 4PXEOJIOTOB) JKUBOTHBIX, 3TO
HE OTMEHSET BO3MOXHOCTHU OJHOBPEMEHHOIO CyIIe-
CTBOBAHMA JUKHX JIOMIAJEH HA TEX K€ TEPPUTOPU-
AX, — INOJAYEPKUBACT CTAPHINUIN HAYYHBIA COTPYAHHUK
HNucruryra obmeit renetuku umenu H.M.Basunosa
PAH, kangugat 6uosorudeckux Hayk B.H.Bopo=-
KOBAa. — PyKOBOACTBYACH NPUHIUNOM OPUTBBI OKKa-
Ma, “HE CJIEAYET MHOXKHUTB Cyliee 6e3 HEOOXOUMOC-
THA”: JIOTUYHEE IIPEAIIONOXKNATD, YTO MPEJKAMU JIOIIA-
jgeit TIpkeBanbCKOro OBIIU JUKUE IMOIYIAIUN JIOMa-
Jaei u3 boTtas, KOTOPBIE TAKXKE MOCIYXUIU U OCHOBOU
JUISL IEPBOT'O TANA OJIOMAITHUBAHUS JIOMAZEN 5.5 THIC.
JIET HA3A]>.

BBIBOJIBI aBTOPOB MCCIIEAOBAHUSA, TPEACTABICHHO-
o B JKypHaje Sciense, MOATBEPK/JEHBI OOIMIHPHBIM
MAaCCHUBOM JJaHHBIX, C KOTOPBIMU B HACTOSIIIUH MO-
MEHT 3HAKOMSATCA KOJJIETU. 11 BO3MOKHO, UX HE3ABU-
CHUMBIN aHANU3 JACT UMIIYIAbC K JAJIbHEUIINUM U3bICKA-
HUSAM U OTKPBITUSAM.

© kanauaaT 6uonorndyeckux Hayk E.B.CugopoBa

xKypHan «IIpupoapa» PAH (Mocksa, Poccus)

* Bowling AT, Ryder O. A Genetic studies of blood markers in Prze-
walski’s horses. The Journal of Heredity. 1987; 78: 75-80.

** Borarickas Ky/Isrypa (0T HazBaHus cena borait) — apxeonornde-
CKas KyJIBTyPa SHEOIUTA, CYmeCTBOBaBMIAsA B 3700-3100 IT. 1O Ha-
el 3pbl HA CceBepo-3ana/ie Kazaxcrana.

*HE SIMHASE Ky/IBIypa — apXCONOTMYECKAs KyJIBIYPa MO3HETO ME/I-
HOTI'O — PAHHEr0 6POH30BOTO BEKOB (3600—2300 siet 10 H.3.), Ipe-
HMYIICCTBEHHO TIO/IBIJKHAS CKOTOBOJUECKAST, PA3BUBIIASCS HA
TeppuToprn oT KO)HOTO I1prypasbs Ha BOCTOKE /0 JlyHast Ha 3a-
naje, ot [peikaBKasbst Ha 1ore 10 Cpe/Hero [TOBOJDKbsE Ha CEBEpe.
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dpo3uga ropHbiX NOpoA yBenUYUBAET
CoOAEePXAHME YyrieKucnoro rasa
B armocdepe

JJaBHO M3BECTHO, UTO NPU 3PO3UU OOHAKAIOMIUECSH
TOPHBIE MOPOJBl PEATUPYIOT C YIJIEKUCIBIM I'a30M aT-
Mocdepsl. B mporecce TakOro XMMHYECKOTO BBIBET-
PHUBAHHA 4YACTb OOPA3YIOMErocas KapOOHATa KaJblUA
B UTOI'€ OCAXK/JAETCA HA JTHE OKEAHA, U YIJIEPOJ HAJIOITO
yIOANAETCA U3 aTMocephl. YeM aKTUBHEE WUJET 3PO3UH,
TEM OOJIbIIE YITIEPOAA CBA3BIBAECTCA. DTO OJJUH U3 OCHOB-
HBIX PETYIATOPOB KPYTOBOPOTA YINIEPO/A B T€EOJTOTUYEC-
KOM Macmraoe.

Opnako HegaBHuE PabOTH YYEHBIX Bync-XoacKkoro
okeanorpaguueckoro nucruryra (CIIA) mokazanu, 94T0
B [IPOIIECCE IPO3UHN YITIEKUCIIBIN I'd3 MOKET TAKKE U BLIC-
BOOOXK/JATHCS, NMPHUUYEM B MaCIITA0aX, COMOCTABUMBIX,
4 UHOIJA U NPEBBINAIOMUX KOJUYECTBO CBA3AHHOTO YI-
gepoja. Mccenegosanusa NpOBOSUIUCD B palilOHE OJHOM
W3 CAMBIX ITOJBEPKEHHBIX 9PO3UU I'OPHBIX I[ENIEN B MH-
pe — TaiiBaHbCKUX ropax. CHIbHOBBIPAKEHHBIN PEIbED,
4acTeie TAU(PYHB U OCOOEHHOCTHA CTPOEHUA MOPOJ CIIO-

% cbocmmec raigicee

COOCTBYIOT 3HAYUTEIBHOMY Pa3pPYUIEHUIO TOPHOU TIps-
Bl — OT 3 10 6 MM B I'OJ.

Oxkaszanocse, 9to 6osee 60% muTochepHOro yriepoaa
MOJIBEPKEHO OKHUCJIEHUIO B IPOIECCE TOYBOOOPA3OBA-
Hu. [IpU 3TOM NOACTUIAIOMIUE TOPO/IbI TIPEOOPA3YIOTCS
€IIlE /IO TOI'0, KAK MOJHOCTBIO C(OOPMUPYIOTCH BEPXHUE
MIOYBEHHBIE TOPU3OHTHL. BHICTPOE OKUCIEHUE JUTOC-
gepHOTO yraepojga MOXKET OBITh aO0MOTHYECKOTO WU
GUOTHUYECKOTO NPOUCXOXKACHUA. Pacnpenenenue xup-
HBIX KUCJIOT U U30TOMHBIN COCTAB yIIEPO/Ja B 06pa3max
rOBOPAT 00 Y4aCTUU MUKPOOOB B OKHCJIECHUU. YIEHBIE
IIOCUMUTANIH, UTO B T'OJ 33 CYET JAEATEIBHOCTH MHUKDPO-
OPraHu3MOB BBIJIC/IACTCA OT 6.1 10 1861 C/xm% Taxkum
06pa3oM, OKHCJIEHUE OPTAHUKU B TOPHBIX ITOYBAX IPU-
BOJIUT K 3HAUUTEIbHOMY NOTOKY CO, B aTMOChEPY, IPO-
TUBOJENUCTBYSl €O CBA3BIBAHUIO B T'OPHBIX MOPOJAX.
W XOTs aBTOPBI CTATHU IPU3HAIOT, YTO 3TO ABJICHUE TPE-
6yeT 6osiee THATENbHBIX UCCAEOBAaHUI U TOTOKU CO,
13 TOPHBIX ITOPOJ, HE OKA3BIBAIOT CYIIECTBEHHOI'O BIUS-
HUS HA COBPEMEHHBIE U3MEHEHUS KIMMAaTa, B T€OJOTU-
YECKMX BPEMEHHBIX MacmTa0axX NpeHeOperatb UMHU
Henb3s. JJaHHasg paboTa MOMOXKET JIy4Ille MOHATh JTUTO-
C(EePHBIN ITUKT YIIEPOAA.

Science. 2018; 6385: 209-212. Doi:10.1126/science.aa06463.

TaiiBaHbCKMe ropbl — OAHA U3 CaMblX NOABEPIEHHbLIX 3PDO3UU FTOPHbIX ueneﬁ Mupa.

®oTo Woodford Yang
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NManeoHnTonorusa

FMrauTckuii npepaok

COBPEMEHHbIX NUHIBUHOB

HoBo3enaH/ACKUE MAJEOOPHUTOJOIN OOHAPYKUIU
B ¢popmaniuu Moepaku B peruone Oraro Hoson 3e-
JIAH/IMU UCKOTIA€EMBIE OCTATKH T'MTAHTCKOTO MMHIBUHA
(Kumimanu biceae). Bo3pact Haxoaku (0K010 60 MIH
JIET) ONPEJEIIEH HA OCHOBAHUM OUOCTpaTUTrpapuyec-
KX JJAHHBIX (M3ydeHusa (popamuHudpep). OKa3aaocs,
410 B HOBO# 3e/1aHAMU B IIO3/JHEM MHAJICOICHE OOUTA-
JIU IUHTBUHBI POCTOM C 4ejoBeKa. [Toxoxe, 4To TaKas
¢dopma MOABWIACH BCKOPE IMOCJIE IEPBBIX HEJIETAIO-
IUX IPEJKOB.

Tepanpy Marip nu3 Hay4HO-HCCIELOBATENBCKOIO
WHCTUTYTA 3EHKEHOEPT U My3esl eCTECTBEHHOHN UCTO-
pun ®panxkdypra-ua-Maitne (fepmaHus) npoana-
JIU3UPOBAT HalJeHHbIE (POCCUINN (OKAMEHETOCTH)
U YCTAHOBUJL, YTO POCT IITULL JOCTUTAI 1 M 77 CM, A BE-
cunr oHu cBbie 100 Kr, 4TO JejaeT UX OJHUMU U3
CAMBIX KPYITHBIX IMHI'BUHOB, KOTZ1A-JTUOO0 KUBIINUX HA
3emie.

VuyeHbl€ ONPEJEIUIN MECTO HOBOTO BH/IA HA 3BO-
JIIOIITMOHHOM JIDEBE CEMEHNCTBA IMHUHIBUHOBBIX: 3THU
TUTAHTCKUE (POPMBI BO3HHUKIU HEMOCPEACTBEHHO
BCJIE/ 324 NEPBBIMU IHUHIBUHAMH, KOTOPBIE NPEAIO-
4IN MOJIETY IUIABAHUE MOJ BOJOM. B 60ee MOIOABIX
OTJIOKEHUAX UCCIEJOBATENN BCEI/lAa HAXO/AUIN BUJIBL,
XapaKTEPU30BABIINECST MEHBIIUMU pazmepamu. OHU

OxpaHa npupoabi. Kpaesegenue

MIPEJIIECTBOBAIN MOSBACHUIO COBPEMEHHBIX KpPYII-
HBIX NUHITBUHOB, TAKUX KaK UMIIEPATOPCKUH, JOCTHU-
raromuu 1.2 M. UHBIMH CIIOBAMH, OTKPBITHE ITOKA3a-
JIO: HA NPOTSKEHUM 3BOJIOIMU NMUHIBUHBI TMIAHT-
CKMX Pa3MEpPOB IMOABIAINCH HEOJHOKPATHO, UX OC-
TATKW HAXOJATCSI B MaJCOT€HOBBIX OTIOXCHUIX.
Ho Kak O6'bSICHUTD 3Ty 3aTAJKY 3BOTIOINN?

B 6osee pannux padborax aBTOPBI OTKPLITUS BBI-
JBUHYIU NPEANOJOXKEHNUE, YTO BBIMUPAHUE TUTAHT-
CKUX NHUHIBUHOB W JPYIUX KPYIHBIX IJIaBAIOIINUX
IITUL, OOYCIOBJIEHO CONEPHUYECTBOM C MOPCKHMU
MJIEKOTUTAMUMU. C 3TOU TOYKOU 3PEHUSA COTJIACHBI
MHOTHE KoJuleTu. Tak, 3aBeAyomuil KaOMHETOM ma-
JIEOOPHUTOJIOrNHU [1aIEOHTONIOTNYECKOTO HHCTUTYTA
umeHu A.A.bopucaka PAH Huxkura 3e1€eHKOB nosnara-
€T, YTO HUIIY OJHOTO M3 JPEBHEHUIINX NUHIBUHOB,
CBOUMM PA3MEPAMHU B [IBA-TPHU Pa3d IPEBOCXOAUBIIC-
I'O COBPEMEHHBIX UMIIEPATOPCKUX, MOIJIM 3AHATD J1d-
CTOHOTHE M KUTOOOPA3HBIC: UX HMIUPOKOE PACIPOCT-
pAaHEHHUE M MCYE3HOBEHHUE TUIAHTCKUX NHUHIBUHOB
COBIIAAAIOT IO BPEMEHU U NPOUCXOJAHUIN B PAHHEM
MmuorneHe. HO TO4YHBIE NMPUYUHBI U MEXAHU3MBI I1O-
JOHGHOT'O KOHKYPEHTHOI'O B3aUMO/ICHCTBUS OCTAIOTCS
II0Ka HEJOCTATOYHO HU3YYEHHBIMU. B m060M ciyyae
Ha 3BOJIIOIUIO IUHTBUHOB U YTPATYy UMU CIIOCOOGHOC-
TH JIETATH, IO-BUIUMOMY, CEPbE3HO MOBJIUIAIO UCUE3-
HOBEHHUE KPYIHBIX HA3€EMHBIX U BOJHBIX XUIIHUKOB
B KOHIIE MEJIOBOTO MEPUOJA.

Nature Communications. 2017; 8(1927).
D0i:10.1038/s41467-017-01959-6

I. I Marumos, A.H.Epmonaes. MUP KAPABAVIKY U B3MOPDBS ITTASAMU JOHCKHUX KA3AKOB.

Pocros-Ha-[lony: U3n-so FOHLI PAH, 2017. 224 c.

Pexa Jlon u A30BCKOE MOpE€ — YHHUKA/JbHAs BOAHAA CUCTEMA B €BPO-
nerckom yactu Poccuu. IpecHble peuynsle BOgbl Ky6anu u JloHa uepes
A30BCKOE MOpe U KepueHCKUI IPOIUB NEPETEKAIOT B YepHOE MOpe.
COBpEMEHHBIE OYEPTAHUA OEPETOB U OTIOXKEHUA A30BCKOIO HIeIbda
copmupoBanuch 2.4-1.5 TeIC. JeT Ha3az. Jensra JJoHa pacmmpsaercs
U MEJIEET IOCAEAHUE 1.5 THIC. JIET. DTU NPOLECCH PE3KO YCHUIMIUCH I10C-
JI€ BBO/IA B OKCILIyaTanuIo IJUMISAHCKOIO TH/IPOY3/1a U HApyHIEHUs 06b-
€MHOI'0 CE30HHOI'O MPECHOTO CTOKA. He CTajo ecrecTBEHHOro I10JI0-
BO/JIbA M 34TOINIEHUA OCTPOBOB JEJIBThl PEYHOU BOJOU. [laHa aKkcmepT-
Hag OIIEHKA MPOMU3OMIEAINUX BO BTOPOU nojnosuHe XX 1 Havane XXI B.
U3MEHEHUI U UX BIMAHUA HA PEUYHYIO 3Kocucremy. Mcropuuecku I1pu-
A30BbE 3ACEJIAIM KOYEBHMKHU. Yepe3 PEeruoH NPOXOAWIN KaPaBAHHBIE
IIyTH, B TOM 4HUCJI€ BEIUKUNA MENKOBLIHM IIyTh. B KHUIE B IOMYJIAPHOU
gopme npeCTaBIeHbl PE3YIBTATHI TOJYBEKOBOTO U3yYEHUI A3BOBCKOI'O
6acceifHa 1 ero 6MOJOTUYECKUX PECYPCOB. PACCKa3bIBAETCA O IPUPOJE
JJOHCKOH JENBTbl U B3MOPbsA, 00 MCTOPUU POAHOTO Kpas. ABTOPBI MC-
IIOJIb30BAJIA JIEKCUKY, TEDMUHOJIOIUIO MU (PPA3EOTOIUIO YXOAAIETO OT
H4C B UCTOPUIO IOHCKOI'O roBOpa. JIjis JIy4IIero NOHUMaHUsA COBPEMEH-
HBIX IIPOIIECCOB, 4 TAKKE UCTOPUUYECKUX COOBITUN U (DAKTOPOB, OBJIU-

SABHIMX HA UCTOPUIO KA324YECTBA, IS BOCCO3[AAHUA ATMOCHEPDI YIIE-
HIMX 30X TEKCT JOIOJHEH APXUBHBIMU JOKYMEHTAMH U OOJIBIIUM KO-
JIMYECTBOM HJITIOCTPALUMNA — KAPTHUH XYA0KHUKOB U (hOoTOrpacui.
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KHUra o BeaAukom Yy4eHom
iU HAY4YHOM nogBure
SBcelu ero ~AU3HU

nokrop punocopckux nayk H.M.KonuymHckum

Canxm-Ilemepoypeckuil punruanr Hncmumyma ucmopuu eCmecmeo3Hanus u mexnuKu
umenu CH.Basunroea PAH (Canxm-Ilemepoype, Poccus)

Ms Hukosnag UBanosuua Basunosa (1887-1943) — BeJAI0METOCS

6OTaHMKA, TEHETHKA, IBOTIONMOHUCTA, Teorpada, MyTemecTBeH-

HMKA ¥ OPraHU3aTOPA HAYKM, OTJABIICTO 32 HEE XKU3Hb, — U3BECT-
HO BO BceM Mupe. OHO JaBHO CTAJI0, O CYTH, 6PEHIOM OTEYECTBEHHOI
61OMOTHH. YAUBUTENbHAA PA3HOCTOPOHHOCTD TANaHTa BaBUIOBA U Tpa- 9TA KOPOTKAS XM3Hb
rUdecKas Cyab6a yYEHOro, CTONb MHOTO CJIEMABIIETO IS «3€JIEHOM pe- :

=
BOJIIOIIMM> U YMEPIIETO OT I'0JIO/IA B TIOPbME, IPUBIEKAET BHUMAHUE ITH- ~
carenel, Ny6JULUCTOB U UCTOPUKOB HAYKU yXke 6osee mojiyBeka. EMy v
MTOCBSIINEHBI ICCSITKUA KHUT U THICSYH CTATEH. b |

Mpowmest 2017 rof, Korga orMedanocs 130-merue co AHA POXKLCHUSL
BEJIMKOT'O YYEHOTO, ObUI O3HAMEHOBAH HECKOJIbKUMU 3AMEUATEIbHBIMU
KHATAMH O HeM. OJJHAa U3 HUX NPUHAJIEKAT CTAPENIIEMY BABUIOBOBE- e
ay, mucarenio C.E.Pe3nuky. [Tepsad ero kuura o Basuinose peinuia 50 et \ é
Ha3a] B cepuun 6uorpaduil <KusHb 3aMEYATENbHBIX JIOJEH>, IPOCIA-
BUBIIEH M3/JATENbCTBO «Mosojasd reapausd». B Hell BIEpPBbIE B PYCCKO-
A3BIYHOM IIPOCTPAHCTBE OBLIA U3JIOKEHA CYyTh KOH(PIUKTA YYEHOTO
¢ T.JIJIsicerko. Iocmepuuii B 1968 T. yKe MOTEPSUT KOMAHTHBIC TOCTHI
B HAyKE, HO CMOT Ha I'OJl 33/I€PKATh BBIXO/J KHUI'H U BBIHYJUJ ITOJIBEPT-
HYTb €€ [IEH3YPHOH KacTpanuuu. Ho Jaxe 3TO He moMemano Pe3Huky g1o-
HECTU B APKOH (POPME IO MACCOBOTO YUTATEA INIABHOE O BEJIMKOM yue-
HOM, ITOCBSTUBIIEM BCIO KU3Hb CIIACEHUIO YEJIOBEUECTBA OT ronoja. Ta
nepBasg KHUIa Pe3HUKA 3aJI05KNUIA OCHOBBLI BABUJIOBOBEICHUSA U B TEue-
HHUE HECKOJBKUX JECATUIECTUI OCTABANACH Jyullell 6uorpadueit Basu-
JIOBA, COYETAA JOCTOUHCTBA XYJOKECTBEHHON nUTEPATYphl cO cTporu-  C.E.Pesmmk OTA KOPOTKAA
MU KAHOHAMH HAyIHOCTH. JKVM3HD. HUKOJIAT BABMJIOB

Tonpko nocie amurpanun B CIIA Pe3HUK BBITYCTUI NTOCAEAHIOW, uc- 1 ETO BPEMS.

KOBEPKAHHYIO 1IEH3YPOU I1ABY B BUJIC KHUT'H, KOTOPYIO Ha3Bal «/lopora
Ha smador». Ona BMecre ¢ kauramu JK.A.Meznsenesa, M.A.IlonoBckoro,  M.: «3axapos», 2017. 1056 c.
B.H.Couipepa popMUpoOBanad B 3HAUUTEIbHON CTCIEHU MOU MPEACTAB-
JIEHUA O TUYHOCTU BaBunosa.
50 neT crnycTsa PE3HUK NPEACTABUI COBEPIIEHHO HOBYIO KHUTY. B HeE-
CKOJIBKO Pa3 IO OO’bE€MY MIPEBBINIAS NIPEABIYIYIO, OHA BOOpasa Haubo-
Jlee BAXHYI0O MH(POPMAIMIO U3 MHOI'OYHUCJIECHHBIX HCTOPHUKO-HAYYHBIX
1 NyOIULIUCTUYECKUX PAOOT, ONYOJUKOBAHHBIX 34 3TU IOJCTONETHA.
B OCHOBY KHUT'M MOJIOKEHBI COOCTBEHHBIE MHOTOJIETHUE APXUBHBIE
M3BICKAHUSA ABTOPA U OECEABI C YIACTHUKAMHU TEX COOBITUIL. PE3HUK, KaK
MMUCATENb, HE NPETEH/YET HA CTPOrUI HAYYHBIN AHAJIU3, HO KHUTA IIOCT-
poeHa Ha NPOBEPEHHBIX (pakTax. OHA JEMOHCTPUPYET U3MEHEHUS HAP-
paTuBa* O JKU3HU U JEATEIbHOCTH OJHOTO U3 CAMBIX M3BECTHBIX POC-

HUKOJTAX BABMITOB
U ErO BPEMS

Y3

* HappaTI/IB — HU3JIOKCHUC B3AMMOCBA3AHHDBIX CO6I>ITI/II7I, TIPCICTABIICHHBIX YHUTATC/IIO WU
CJIYIIATCIIIO B BUJC ITOC/ICIOBATC/IBHOCTH CJIOB I O6p330B‘

© KomuuHckuit 9.1., 2018
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CUICKHX YYEHBIX B CBSI3U C M3MEHHUBIINMCH COIIHO-
KYJBTYPHBIM KOHTEKCTOM U Pa3BUTUEM UCTOPUU Ha-
VKU, B KOTOPO BCE OOJIbIIE BHUMAHUS CENUAC YIETIA-
I0T UCTOPUYECKON AHTPOIMOJOTUHU, MUKPOCOLHOIO-
T'MHU U METOJIOJIOTUM «KEUC CTATUCH™,

B HOBOI1 KHUTE PE3HUKA COUETAIOTCSA XPOHOIOIU-
YECKUN NPUHIUI U3T0XKEHUA C MHOTOIJIAHOBOCTBHIO
IIOBECTBOBAHNUS, 4 JOKYMEHTAIbHAS TOYHOCTb — C XY-
JOXECTBEHHON (PopMOIt mojauu. LleHTpoM aBTOp-
CKUX HMHTEPECOB CTATH MCUXOJOTHYECKHUE XAPAKTE-
PUCTHUKU IJIABHOTO I'EPOS U €ro OIMKANIINUX KOJJIET
1 OIIIOHEHTOB. PACCKA3 O KU3HM y4eHOIro Ha (POHE
NIPOTUBOPEYUBON U TYPOYJEHTHON UCTOPUU NIEPBOW
oJ0BUHBl XX B. BIUIETAETCSA B MAHOpPAMy OGJeCTAIIE
NIPOPUCOBAHHBIX TOPTPETOB OTEYECTBEHHBIX U 34PY-
6EXHBIX KOJIer BaBuiioBa, €ro Jpy3ed U HEJAPYroB,
€UHOMBIIUIEHHUKOB U IIPOTUBHUKOB, B TOM YHCIIE
U B JIIOOMMOM UM BCECOIO3HOM MHCTUTYTE PACTCHUE-
BOJICTBA. PacCKpBITH MEXAHU3MBl B3aUMOJECHCTBUA
YUEHBIX C HAPTUHHBIMU U T'OCYLAPCTBEHHBIMU JleATE-
JIIMU TOI'O BPEMEHU. BHUMATEIbHBIA B3IVIAMN XYAOXK-
HUKAa U BXHUBAHHE B AyX SIMOXM IO3BOJAIN NOPOU
JIy4Ille€ MOHATh IPOU3OUIEANIEE U MOTUBLI AEHCTBYIO-
MIMX JIULI, 4 3TO, TOXKAJYI, HEJJOCTYIIHO IIPU CYXOM Ha-
YYHOM aHanu3e. PE3HUK HE 3710ynOTPEOISET IPaBOM
MUCATEIA HA JIOMBICTUBAHUE HEJOCTAIOMUX 3BEHBEB.
[TOBECTBOBAHUE HE TOJBKO CTPOTO JOKYMEHTHPOBA-
HO, HO MOCTOAHHO HJET UCTOYHUKOBEAUECKAA IMPO-
BEPKA MUCIIOJb3YEMbIX CBEJEHUM, 32 KOTOPON IOPOM
CIEAYET ONPOBEPKEHUE MHOTUX MUDOB U JIETEHJ,
JKUBYIIUX JIECATKU JIET. Benen 32 MeaBeieBbIM, aBTO-
POM IPEAUCIOBUS, 5 JOJIKEH CKa34Th, YTO U3Y4al UC-
TOPUIO TE€HETUKU U TBOPUECTBO BaBUIOBA MOUYTH
50 neT, HO, KAK U OH, OMKPOLLL 8 IMOL KHU2e 02POM-
HObLL HOBBLL PAKMUMECKULL OOKYMEHMANLHLLL Mame-
puan, panee mme neuzeecmnuiii (C.9).

B ux uyucne csenenus B pasgene «Mcropus ¢ 6uo-
rpagueit» 0 NOATOTOBKE U U3JAHUU NEPBOU KHUTU
Pesnuka o Basunose (¢.13-42). B HeM IOKA3aHO, KAK
CUJIBHBI OBIIA MO3UIIUUA CAMOTO JIBICEHKO U €r0 CTO-
POHHMKOB BO BIACTHBIX CTPYKTYPAaX JaXKe MOCJIE ETO
OHUITHATBHOTO OCYXK/ACHUS B 1965 T. 1 OCBOBGOXKIE-
HUA OT BCEX JO/DKHOCTEHN U HACKOIBKO 3(P(PEKTUBHBL
OBLIN UX 3AKYJIMCHBIC JJEUCTBUA C I[E€JIBIO COKPBITHUSA
npasabl 0 rubenu Basunosa. Pagu yaanenus B obment
CJIIOKHOCTHU TOJYTOPa CTPAHUIL TEKCTA C YIOMHMHA-
HUAMH (paMuanun JIBICEHKO NMPUIUIOCh 3AMEHUTD /IBA
MEYATHBIX JIMCTA, TAK 9TO 90 TBHIC. IK3EMILIAPOB IEP-
BOT'O BAPUAHTA 3TUX JIUCTOB OBIIN MYIEHBI O HOX
U HAMEYATAHBI 32HOBO. DTO OOONILIOCH U3AATENbCTBY
B 27 THIC. py6. (pu Kypce mopsigka 60 Komeek 32 I0-
nap). TakoBa 1j€HA 34 COKDPBITHE JaXKXE€ HE TPABJBI,
4 KAKUX-TO HAMEKOB O IPUYACTHOCTHU JIBICEHKO K I'i-
6enu Bapunosa. Ho mcropua BeCcbMa IOYYUTENbHA

* MeTononorus «keic craauc» (case studies), mim CUTyalMOHHOTO
HUCCICIOBAHMA, — 9TO KaK ObI TICPEKPECTOK BCEX BOSMOXKHbBIX aHA-
JIM30B HAyKH, C(OOKYCUPOBAHHBIX B OHOI TOUYKE C IEIBIO OOPHCO-
BaTb, PEKOHCTPYUPOBATDH OIHO COOBITUE U3 UCTOPUH HAYKU B €TO
LIEIbHOCTH, YHUKAbHOCTH M HETOBTOPUMOCTH.

H.W.BaBunos B ¢opme y4yeHMKa KOMMEPYECKOro yuunuua,
1906 r. 3pecb u panee doto U3 boHpoB MemopuanbHOro Ka-
6uHeTa-my3es H.W.BaBunosa B VHCTUTYTe 06Leil reHeTUKH
umeHn H.N.Basunosa PAH, npuseseHHble B kHure C.E.Pe3Hu-
Ka «3Ta KOpoTKas xu3Hb. Hukonai BaBunos u ero Bpema».

1 JUIsI HBIHEIIHUX BOCXBAJIUTEIICH «HAPOJAHOTO AKAJE-
MUKa». OHA CBU/IETEIBCTBYET O THIETHOCTU MOIMBITOK
061aropOAUTD UK JIBICEHKO B IPOTUBOCTOSIHUU J1AB-
HO yMepIIeMy OonnoHeHTy. ITonBeka Ha3ag Ha CTOPO-
HE ABTOpA OBLIM YYEHBIE PA3HBIX CHEIMAIBHOCTEH,
4 IPOTUBOCTOSIM UM NAPTUMHBIE YNHOBHUKHU, U UX
nobe/a gaxe Toraa 6bla MUPPOBA.

HoBast KHUT'A MTO/IBITOKHUBAET MHOT'OJIETHUE UCCJIE-
JJOBAHUS KU3HU U HAYYHOTr'O HAcaeAus Basunosa ne-
CATKAMHU OTEUYECTBECHHBIX OGUOJOTOB U UCTOPUKOB Ha-
yKU. bosee nonyBeka Ha3aj aBTOPY IOMOT'AIN B COOpe
Marepuana cspie 30 yenoBek, 01M3KO 3HaBmMUX Hu-
Kosas MBaHOBHMYA U COOOIUBHIMX JETANIU U (PAKTHI,
KOTOPBIE HE OTJIOKUIUCH HUA B KAKUX APXUBHBIX JIOKY-
MEHTAX, HO IO3BOJAIU JIy4ll€ MOHATb OOCTAHOBKY
rex ner. Cpeau Hux Ovin ®.X.baxtees, JL.ILBpe-
cnasen, I0.H.Basunos, IL.M.JKykoscku, A.P)Kebpak,
M.I'3aiinesa, H.P.MBanos, /I.B.Jle6enes, B.C.JlexHOBUY,
B.B.Caxapos, E.CSIkymeBCKU.
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Exkatepuna HukonaesHa CaxapoBa v Hukonait iBaHoBuY BaBunos — mMonop0xeHbl.

B pa6ore Hajg HOBOM KHUI'OU PE3HUKY ITOMOrajao
VK€ HOBOE IIOKOJICHHE OUOJIOTOB U UCTOPUKOB Ha-
yKd. Kax mpasuiio, OHU JIUYHO HE 3Hanu Hukomnas
MBaHOBUYA, HO €TI0 UMS MO-IPEKHEMY JIEHCTBOBAIO
yyJeCcHBIM 06pas3oM. Jecatku 3HTy3uacTOB (T.5.AB-
pyuxkas, B.A.bupmrenn, C. A bopunckag. M.A.Bumnsa-
KoBa, B.M.I'mazko. B.A.Tonuapos, M.J.Tony6oBCKuUIi,
B.A.lparasues, O.I0.Enuna, B.JI.Ecakos, M.A.3axa-
pos-Tesexyc, E.CJlesuna, AIlJIucuusn, O.B.Makcu-
moBa, XK.A Measene, M.E.Pamenckas, fA.I.Pokursan-
cknit, H.B.Pa3annes, M.H.IIlamknHa u MHOTHE ADPY-
rue) CHaGJWIu aBTOPA, KMBYIIEI'O B BamMHITOHE,
HOBBIMM ITyOJUKALIUAMH, APXUBHBIMU MATEPUATAMU
U pororpaduaMu, a TAKKE MOJJEIUINCh C HUM CBOU-
MU MBICJISIMU U COOOpaxkeHUuAMU. Ha 3TOM 3Tane yua-
CTBOBAJIM B OCHOBHOM YUYEHUKU YYEHUKOB U COPAT-
HHUKOB BaBUIOBA, CYMTABIINE ITOMOIIb B HATMCAHUU
HOBOH €ro 6uorpauu CBOUM CBSIIEHHBIM JIOJTOM.
K coxanenuio, He Ha BCE€ BOIPOCH! yAAIOCh U CENYac
OTBETUTb. C MHOTUX JOKYMEHTOB, CBA3AHHBIX C JI€f-
TEJbHOCTBIO BaBuioBa, NpUYEM [aXe B KOHIE
1920-X rogos, O CUX IIOP HE CHAT I'PUP CEKPETHOC-
TH, 4 APYTUE, BKIIOYASA 3HAYUTEIBHYIO Y4aCTh €TO TIO-
pPEMHOTO Jie/1a, KAK-TO TAMHCTBEHHO HCYe3nu. Ilo-
MPEKHEMY MOTYIIECTBEHHBI T€ BEJOMCTBA, KOTOPBIE
[IPUYACTHBL K rubenu BaBuioBa, 1 OHU 3aUHTEPECO-
BAHBI B COKPBITUHM BCEI MPABABI, B TOM YUCJIE O IO-
CIEAHUX THAX €TO KU3HU.

Pe3sHUK pa3BOpAYMBAET KU3HEHHYIO 3I0I€EK0 Ba-
BWJIOBA B MECTHU YACTAX: «Pa3BUIKA 1OPOT», «CaApaATOB»,
«[IIaras no rnodycy», «[0pl BEIUKOIO IIEpeIoMar, «Bu-
Xpu BpaxaebHsie», «Komeeso napcrso», «bpar Cep-
re», Kaxaas U3 KOTOPBIX paszesneHa Ha 8—10 rias, co-
CTOSIMUX U3 JECATKOB Naparpa@os. Y XOTd KaKAbIi
naparpad NpejCcTaBIsgeT COOOI 3aKOHYEHHBIN, TIIA-
TEJILHO BBIIMMCAHHBIA 3MU30/] U3 )KU3HU BaBniosa nimmu
6uorpauIo Kakoro-11ubo repos, HeT JpOOHOCTU U3-

JIOXKEHMUS, TAK KAK KHUI'd PACCKA3bI-
BA€T O YEJIOBEKE, C IOHBIX JIET I10-
CBATUBIIEM CeOs HAYKE BO O1aro
4yesoBevecTsa. [lomaroso npocie-
KEHO, KAK ITOJ] BIUAHUEM COLIUYMA,
YTEHUSA KHUI U YUYUTEJIEN 3PEJO
B HEM YOEX/JCHUE, 4YTO JIMKBUA-
LU TOJIOAA BO3MOKHA JIUIIL Oa-
rojjaps pacIIUpPeHUI0 Pa3HOObpa-
31 KyJIBTYPHBIX PACTEHUN U IIO-
BBIIIEHNIO UX YpoxxaninocTu. U fo-
CTHXKCHUIO 3TOM CBEPX34/auu OH
MOCBATHII OYKBAJIBHO KAXK/BIM MUT
CBOEH HACWJIbCTBEHHO YKOPOYEH-
HOM XKM3HHU. Pajyu Hee OH MHOTO
JIET IIPOBEJ B KCIEAULIMAX, [10OCE-
THJI OKOJIO 50 CTpaH, u3y4dad Ha -
TU KOHTHHEHTAX OMOpPa3zHOOOpa-
3U€ KYJIBIYPHBIX PACTCHUN U UX
JUKUX COPOJUYEN.

ABTOpPY yAAIUCh 3aPUCOBKU
JECATKOB YYEHBIX, C KOTOPBIMU
CTaJKuBaaa Basuimosa cyjgboa.
Cpeau MHOIMX YHUKAJIBHBIX Ye€PT JUYHOCTH HUKO-
Jasg MBaHosBuya ObId U TAKAA: €MY YAAIOCh yBJIEYb
CBOUMHU HUJEAMU MHOIUX 3PEJBIX, II€PBOKIACCHBIX
VUYEHBIX PA3HBIX CHEIUANBHOCTEN U YOEKJEHUI.
Bcnmomnuio tonbko nexotoprix: C.M.bykacos, H.®.[Je-
pesunkuii, ®.I Jobpxanckuit, C.1.2Keranos, I1.M.Ky-
xosckuit, I.C.3annes, I'[I.Kapneuenko, II.LH.KoHncTan-
TUHOB, ['AJIeBurckuii, I1.1.JIucunsiH, H.A.MakcUMOB,
B.B.ITamkesuu, B.E.ITucapes, M.A.Po3anosa, A.A.Ca-
neruH, E.H.Cunckas, H.M.Tynaiikos, C.B.IO3emuyk.
BaBunos cyMmen HampaBuTb HUX JEATENbHOCTb Ha
IIOJIB3Y 1€y CENbCKOTO XO3AUCTBA CTPAHBI, KAK 00UM
mougnol Kyaarx (C. 351). U3BECTHO, KaK TPYLHO CO-
31aThb IPOAYKTUBHBIN AHCAMOJb U3 HECKOJbKUX Ta-
JIAHT/IUBBIX YYEHBIX, BCEIA CKIOHHBIX K UHAUBUAYA-
nu3My. BaBUJIOB ke CcyMen OOBEAUHUTH OJHON MPO-
I'PAMMOH JIUAEPOB ACCATKOB HAYYHBIX HANPABICHUN
U CcOo3JaTeer COOCTBEHHBIX IMIKOJ B OMOJIOTUHU, Ce-
JIEKITUU U CEMEHOBO/ICTBE. Tak, B MOCKOBCKHUH OT/E]
HMHCTUTYTa TPUKIAAHON OOTAHUKUA BOIIIA CEMEHO-
BOJueCKas ceTh (focceMKkynsTypa) BO r1ase ¢ B.B.Ta-
JIAHOBBIM, UTO IIO3BOJIMJIO HA PAKTUKE PEAIU30BATD
CTAHJAPTU30BAHHYIO CXEMY CTYIIEHYATOI'O PA3MHO-
KEHUSA CEJNEKIIMOHHBIX COPTOB M BBEAECHUA HX
B IPAKTUKY.

Oco60€ MECTO B KHUT'€ 3aHUMAET pazjen o6 OfHO-
KamHuke Hukomnas MBanosru4ya — 3HAMEHUTOM 9KOHO-
mucre A.B.HagHOBE, KOTOPBIN TAKKE OTAUYAJICH LIU-
POKOIT 3pyJULIUEN, TPYAOMIOOUEM U 201MOBHOCINDGIO
ciyceus ceoda 8 oouecmeennom odene (¢.550). Ero
nyTh Ha Tonrody Bmecre ¢ gpyrumu 61u3KuMu Basu-
nosy akonomucramu (H.J.Kongparvesoim, H.IT.Maxa-
posbiM, CJLMacioBeiM) Haualca B 1930 1. 1 3aKOH-
quics 3 okrabpsa 1937 r. YeranosieHo, 4to 21 pas Ya-
SHOBA BOJAW/IM HA MHOI'OYACOBBIE U3HYPUTEIbHBIE J10-
IIPOCHI, OT KOTOPBIX COXPAHUIOCH TOJIBKO JIBA IIPOTO-
KOJIA4 C IIPUBHATCJIBHBIMU IOKA31HUSAMH BO <«BPEJIU-
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TEIbCTBE» U «IIOATOTOBKE TEPAKTOB». M Pe3HuK 3nech
6pOCaEeT 3aMEYAHUS, TOJHBIE OOJIU, TOPEYU U TPATU3-
Ma: Kakumu ucmasanuimu 3acmasuiil e2o nooni-
cams maxue npomoKoabl, MOICHO MONLKO 2a0aAmb
(c.608). I Takux HEpasraJaHHBIX 3TMU30/0B B KHUTC
OCTA€TCA €Ill€ OYEHb U O4YEHb MHOro. Hamayrca nu
KOT/Ia-HUOY/Ib OTBETHI HA HUX, TAKXKE HEU3BECTHO.

He MeHee NHTEPECHBI OYEPKHU, TOCBALCHHBIC y4e-
HBIM, ¢ KOTOpBIMU ¥ Hukomasa MBaHOBHUYA IO PA3HBIM
NPUYUHAM HE CJIOXWINCh OTHOLIEHUA U B OHOTpa-
PUAX KOTOPBIX OCTAJIOCh HEMANO OeblX maTeH. [1o
MepE CUJI U BO3MOXKHOCTEN PE3HUK 3aM10JIHAET IPO6E-
JIBl B HAIMUX 3HaHUAX 00 [ JLApusi6amese, 1. H.Bopo-
pune, I'BIpuropsese, AK.Koiue, W/ IIumanosuue,
A.AdxoBnese, npoBed (PUIUTPAHHBIM UCTOYHUKO-
BEIYECKNI aHANMU3. B 4aCTHOCTH, OH METOJJUYHO Pa3-
O6UpaeT U OTOPACHIBAET MHOI'ME MHU(BI O NOCIECJHUX
rofax [ Apupibamesa, 6bITOBABIIME /10 HEJABHETO
BpEMEHHU B BAaBWJIOBOBeJeHUN (€.501-504).

Paccka3 B KHUI'C BEJIETCA B KOHTEKCTE COOBITHI
Haubosee TypOYJIEHTHOTO NEPUOJA Pa3BUTHA Poc-
CHUH, IEPEXKUBIIEN 32 TPETb BEKA TPU PEBOJIOLIUY,
[TepBy1o MUPOBYIO U 'PAKJAHCKYIO BOMHBI C KDACHBIM
n O€eNbIM TEPPOPOM, BOCHHBIM KOMMYHH3M, HOII,
«BenuKum mepenom», «KyJIbTYPHYIO PEBOJIOLUIO»,
«OOJIBIION OTKAT»* U «6ONBIION TEPPOP». Bee aTH 3a-
BUXPEHUA OTE€YECTBEHHOU UCTOPUU HEIIOCPECTBEH-
HO 3aTPOHYIU BaBUI0OBA, CTPACTHO YBAECYEHHOI'O Ha-
VKOI C IOHBIX JIET U BHUJAIIETO B HEM BEPHBIU IyTh
CIYKEHUA HAPOAY, HO SICHO OCO3HABHIETO, YTO JJIA
peanus3anuu IrPpaHAHUO3HBIX MPOEKTOB HEOOXOAMMA
IOCYAPCTBEHHASA IOJAEPKKA. BO MHOIMX M3 3TUX
COOBITUH, HAYMUHAS C peontonuu 1905 1., OH AKTUB-
HO y4aCcTBOBAJ. M3-32 MOBPEXAECHHOIO I71a3d €0 HE
B3SJIM B APMHUIO, HO OH IO MEPE CUJI Y4ACTBOBAI B MO-
OMIM3ALUU HAYKU B Io/bl [1IepBO MUPOBOI BOMHBL,
B YACTHOCTU B YKPEILJICHUU KOHTAKTOB C AHIVIMEH.

Huxosait UBaHOBUY OCO3HAHHO IMOMLIEN HA COTPY/-
HUYECTBO C OOJBIIEBUKAMH, NPU KOTOPBIX CAEIAN
6JIECTAIYIO Kapbepy. OH HAJEANCA ¢ UX TOMOIBIO BO-
IIJIOTUTD B KU3Hb I'PAHAMO3HBIE HAYYHBIE MIAHBL [10-
3TOMY CTPEMUJICA IIOMOYD BJIACTH IIPEOJOJIETH CTPALI-
HBIN rosof 1921-1922, 1929 u 1932-1933 11, AaTh
KPECTBAHCTBY BBICOKOYPOXKAUHBIE COPTA, PACLIUPUTD
HUX dCCOPTUMEHT. BenuKa ero 3aciayra B IpEOAOJICHUN
Cosercknm COIO30M MEXAYHAPOJHON M3OMALNU U
B IIPUBJIEYEHNH K HAIEN CTPAHE CUMIIATUH JIECATKOB
BBIIAIONUXCSA YYEHBIX PA3HBIX CTPaH (HANPUMED,
9.baypa, Kbpumxeca, V.barcona, Plonpgmmuara,

* Bosbmoit orkar (Great Retreat) — TaK B aHITION3BIYHON JIUTEPA-
Type HaA3bIBAIOT HAYABHIYIOCA B 1931 I IMKBUALIAIO MHCTUTYTOB
U MAPKCHUCTCKUX OOILIECTB, CO3AHHBIX BO BPEMS «KyJIBTYPHOI pe-
BOJIIOLMM> C 1IEJIBIO 3AMEHBI OYP/KYya3HBIX CIIEIIMAINCTOB IPOJIE-
TAPCKUMU KagipaMHU. 10 CyImecTBy, 3TO BO3BPAT K UMIIEPCKUM I[€H-
HOCTAM M HOPMaM: Ha MECTO MPOJIETAPCKOIO MHTEPHAITMOHAIN3-
Ma IPUIIET COBETCKUH MaTPUOTHU3M; BOCCTAHABINBAIMCh YYCHBIC
CTETIEHH; BO3BPAIAIMCh U3 CCBUIKH JKEPTBBI KYJIBTYPHOH PEBOJIIO-
IIMH, 3ATPEMIATNACH A6OPThI, KPUMUHATAZUPOBAJICA TOMOCEKCYa-
JIM3M U T,

e
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«f nonan 8 pycckull nneH», — wymum T.X.MopeaH. Cnesa ot
Hero H.W.Basunos, cnpasa H.B.Tumodees-Pecosckuit. Ntaka
(CLIA), 1932 .

[T Mémnepa. T.X.Moprana, J1.Tpa6iwo, C.Xapnanga). Ju-
TS CBOET'O BPEMEHU, OH HCKPEHHE CUUTAN BO3MOKHBIM
MIOCTPOUTD CIPABE/JIMBOE OBIECTBO U JI€/1a BCE BO3-
MOXHOE, YTOOB 06ECIEUYNTD NPOIBETAHNUE CTPAHDL.

Vake ¢ koH1a 1920-x rogos Basuios paboTan B yc-
JIOBUAX CMEPTEIbHOIO XOPOBO/4, IJI€ B MTHOBEHUE
OKa BO3HUKATHU ¥ UCYE3ATH KPYITHBIE AIMUHUCTPATO-
pBI, OTBETCTBEHHBIE 34 CEJIBCKOE XO3AHCTBO, U COTHU
BBIIAIOMIUXCS OTEYECTBEHHBIX YUYEHBIX, CBI3aHHBIX
C HUMHU. PE3HUK YOEIUTEIbHO MOKA3BIBAET, UTO OT-
CTAJIOE CEIbCKOE XO3AHUCTBO Poccuu, pobuToe KoJ-
JIEKTUBU3AIMEN, TOCTOSHHO HAXOAWJIOCH B COCTOS-
HUW KPU3WCA U HE MOTIJO CHACTH MUWJITHOHBI KEPTB
IIEPMAHEHTHBIX HeypoxaeB. CKOPOHO IOBECTBYS 00
3TUX TPATUYECKUX COOBITUAX, ABTOP HE OOIMYAET
1 HE pa306y1avaeT, B TOM YUCJIE U TEX, KTO 61arojaps
BaBuUIOBY cAenan NPEKPACHYIO KapbEpy, 4 MOTOM
OTOBOPWJI €r'0 Ha JONPOCAX WJIM COTJACHUJICI CTATh
ocseomMuTeneM. He pa3 B KHUTre MOKAa3aHO, YTO HE
TOJILKO B I'OJIBI «6OJIBIIOT'O TEPPOPA», HO U YXKE B IEp-
BBIX MACCOBBIX PENPECCUAX, OOPYIIUBIINXCSI HA Ha-
YYHOE COODOIECTBO C KOHIA 1920-X rojj0oB, METO/BI
JONPOCOB OBIIU CTOJb YKACHBIL, YTO dPECTOBAHHBIE
IIPOCTO HE MOIJIM UX BBIJIEPKATD, IOITOMY CTAHOBU-
JAWUCh HA MYyTh OTOBOPA KOJJIET U COTPYAHUYECCTBA
C KapaTeJbHBIMH OPTaHAMU.
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C N.B.MuuypuHsim. Hagnuce Ha doto: MHoz2oysaxaemomy Huko-
a0 Wsarosuyy Basunosy Ha dobpyto namsame. 15 utons 1932 e.
U.B.MuyypuH.

B s1ux ycnosuax Hukomnain MBaHOBUY, KOTOPOTO
corpyauuku OITIY yxe B navane 1930-X rogos Ha-
3HAYMIM HA POJIb JUJEPA NPUJYMAHHON uMu Tpypo-
BOU KPECTBIHCKOHU MaPTUHU U Ha KOTOPOT'O BBIOUBANIH
COOTBETCTBYIOMUE MOKA3aHUS U3 €TI0 aPECTOBAHHBIX
KOJLJIET, C PUCKOM /ISl C€051 MPOJOIIKAT XOJATANUCTBO-
BATb O HUX, CTAPAACh BCAUYECKUA CMATUYNUTD UX y4aCTh,
4 MIOPON M CHACTHU UM KU3Hb. TOJBKO OK434BHIMCH
B 3ACTEHKAX, OH Y3HAJI, YTO MHOTUE U3 HUX, BKIIOYAS
cambix 6nu3kux (B.EIlucapesa, B.B.Taranosa u ap.),
MHOTO JIET Ha3aJ JAI1 MOKA3AHUSA O «BPEAUTEIbCKOU
AHTUCOBETCKOU JEATENbHOCTHU» BaBUIOBA. VYBHI,
HE BCEX CHACJIO U 3TO. Tparudecku 3BY4UT: BoiCmo-
aAme He YOaBanoch HUKOMY — Pa3Huua 6bila 6 0au-
meavrnocmu conpomuenenus. <.> M3 mex, 3a K020
npocus Basunos, 2andyuiible KOCmolomb. 8 3mo epe-
M5 BbIOABAUBANU NOKA3AHUA npomus nezo (c.650).
O TOM, KaK OBLIN JOOBITH 3TU MOKA3AHUI, CBUETEIb-
CTBYIOT MPOTOKOJBI J€JI, NPU3HAHHBIX C(PanbCU)uU-
LUPOBAHHBIMHU JIAKE B COBETCKOE BpeMa. Hemano 06-
pa3noB MOJAOOHBIX IPU3HAHUI IPUBEAEHO B KHUTE.
M3yBEpPCKUE METO/IBI 34CTABAT IPU3HATD «BUHY» U Ca-
moro Huxonas MBanosuua. Ho 1ieHy BCEX 3TUX IPU-
3HAHUH 3HATU CAMM 3AIUIEYHBIX JE€1 MACTEPd U UX
BJJOXHOBUTEb. PE3HUK yOEAUTENBHO IMOKA3BIBAET,
YTO B3/JOPHBIE OOBHUHEHHUS HYXHBl OBIIM BJIACTHU
JIAIID JJIS TOTO, YTOOBI B OTIPEAETEHHBIA MOMEHT BO3-

JIOKUTb Ha YYEHBIX OTBETCTBEHHOCTb 33 KATACTPO-
(pruyeckue MPOBAIBl CBOEH CENbCKOXO3ANUCTBEHHOM
MOJIUTUKHU.

Pe3HUK (DAKTUYECKH ONPOBEPTAET YTBEPKJECHUA
O TOM, 4TO Havasmuecs y Basunosa B 1930-x rogax
HENPUATHOCTU B KAKOU-TO CTENEHU CBA3AHDI C IIOPa-
JKEHUEM B MAPTUHHON G0PBOE MPABBIX, AKOOLI ObIB-
MUX €ro MOKPOBUTENAMU. HUKAKUX JTOKYMEHTAJIb-
HBIX NMOJTBEPKIECHUN 3TA BEPCHUA HE UMEET. B Teue-
Hue poaroro spemenu M.B.CtananH g0OCTATOYHO JIO-
sIbHO OTHOCcuC K H.M.Basunosy. O6 aToM cBuUjE-
TEJbCTBYET U CTEHOIPAMMA COBEIAHUA B KabuHeTe
y Crasmua ot 15 mapra 1929 1., rae 1y1aBHBIM JOKIA/-
yuKoM 6bU1 Hukoay MBaHOBHY, M IIOCIEIOBABIIECE
BCKOpE Ha3HA4yeHUE €ro npesugeHToM BACXHUII,
coxpaHenue ero B coctase BIUUK no 1935 r. u 1.1
(€¢.515-517). [TonarHo, uTo 6€3 BegjoMa CTaInHA 3TU
HA3HAYEHUA ObIM Obl HEMBICJIMMBIMU. W B aJIbHE-
meM BaBuiaoB Bcerga 6bl1 JIOsJIEH K BIACTH, HE UJEH-
TUDUIUPOBAI CEOA ¢ KAaKOU-TNOO0 IPYNIO MapTUH-
HBIX U IPABUTEIbCTBEHHBIX YUHOBHUKOB U CTPEMUII-
€A NPOAYKTUBHO paboTaTh BMECTE C HUMH HA O1aro
HAYKHA U CTPAHBL

Pe3HuMK MOKa3bIBAET, YTO MOJAUHHBIN NATPUO-
TU3M U TOTOBHOCTb K COTPYAHHUYECTBY C BJIACTHIO
nospoannn Huxonaio MBaHOBUYY B KOPOTKHMI CPOK
peanus3oBaTh I'PAHAMO3HYIO IPOTPAMMY IO CO3/a-
HHUIO T€HETHYECKOTO OaHKa KyJbTYPHBIX DACTEHHUI
1 UX JUKUX COPOJAMYEN M OPTraHMU30BATH HAYIHO
OOOCHOBAHHYIO CUCTEMY CEJIEKIUU U CEMEHOBOJCT-
Ba. [Ipr 3TOM OH 3apPEKOMEH/IOBAN CEOS KAK CMEIBIN
TEOPETHUK, MOIb30BABIINICSA BHICOKUM aABTOPUTETOM
B MHPOBOM COOOINECTBE T€HETUKOB, CEJIEKIIUOHEPOB,
PACTEHHEBOJOB U 3BOJIOIMOHUCTOB. B KHHUIe Ipo-
CNIEXKUBAETCA, KAK 3APOXKAAIUCHh HOBBIE UJIEU YIEHO-
I'0, PEAIN3YICh B BAXKHBIE OO0OIIEHUA — 3d4KOH I'OMO-
JIOTUYECKUX PAJOB B HACJAEACTBEHHON M3MEHUYUBOC-
1 (1920, 1934); KOHLENIUIO LEHTPOB IIPOUCXOXKE-
HUsl KYJABTYPHBIX pacTeHuit (1926); momurumnugec-
Kyio KoHIenuuio suaa (1931, 1940); 60TaHUKO-T€EO-
rpapuueckoe U IE€HETUKO-IKOIOTMYECKOE OHOCHO-
BAHUE TIPHUHIUIIOB CEMEHOBOJCTBA M CEJIEKIUU
(1934). He nmorepsann CBOEro 3HAYEHUA U TPU TOMA
«TeopeTnyeckux OCHOB ceaeknuun» (1935-1937),
1 OCHOBaHHAA UM cepus «KynsrypHas ¢paopa CCCP»
(1935). CTONIBKO CBEPUIUTD 34 TAKOU KOPOTKUHI CPOK
MOT' BOMCTHHY Y€JIOBEK HE TOIBKO YHUKAIBHOTO Ta-
JIAHT4, HO U PEAKOU paboTOCIOCOOHOCTH.

B kxure 1968 . o pa3HbIM IPUYUHAM Pe3HUK HE
CMOT JIETAJIbBHO PACCMOTPETD BOIIPOC O CIOKHBIX B34-
nmoortHomenuax H.M.Bapunosa ¢ M.B.Muuypunsim,
a taxxke ¢ TJJIpicenko n M.M.IIpe3eHTOM, KOTOpPBIE
NIPOBO3IJIACUIN CO3JAHUE MUYYPUHCKOIM OMOJIOTHH,
[IOCTPOCHHO! Ha NPUHUIUINAX JUATEKTUUYECKOIO Ma-
TEPUANU3M4, T.€. HAYKH, AKOOBI COOTBETCTBYIOIEH
327a49aM  COLMATUCTUUYECKOTO IIPEOO6PA3ZOBAHUA
CEJIbCKOI'O XO3AUCTBA U IPOTUBOCTOALIECH PEAKLIU-
OHHOM 3amaJHON HayKe. Hakomnennsiit 3a 50 neT ma-
TEPUAJ MO3BOJIUI IPEXKAE BCETO MO-HOBOMY OCBE-
TUTH COTPYAHUYECTBO ¢ MuUuypuHbIM. Pe3HUK Ipu-
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B HukuTCcKOM 6OTaHMYECKOM cafly C eHoi u coiHom HOpoit. AnTa, 1933 r.

3HAET, YTO HU OJIHA IJIABA HE JJABAJIACh EMY CTOJIb TS-
JKEJI0, KAK pa3fesn 0 MudypuHe, — U 3TO HECMOTP Ha
MOHOJIAH JIUTEPATYPLI O TATAHTIUBOM U TPYJOIIOOU-
BOM cajoBosie-moburene (¢.670). Ero Teoperuuec-
KHE BO33PEHUSA OBIM OYCHb HEYETKU. PeanbHbIE [10-
CTUKEHHUS C MO3UIUI CETOJHAMIHEIO JHS KAXKyTCH
CKPOMHBIMU. JIMIIb 11O BOJIE BJACTEH MUYYPUH ObLI
[IPOBO3IJIAMIEH KOPU(EEM OTEUECTBECHHON HAYKU,
4 [IOCJIE CMEPTU — €IIE U CO3AATEIEM HEKOECU HOBOU
6UOJIOTUH, HOCAINIEH €ro UM, DTO ObUI OUYEpPEIHOU
MOJIMTUYECKUIT TIPOEKT, PU3BAH-

€T MHOT'HE MUBI, IPEJCTABIABIIME B KAPUKATYPHOM
BU/IC TJIABHBIX ONMOHEHTOB BaBuaosa. OTKA3aBIIUCDH
OT YEPHO-H6EI0TO U30O6PAKEHUS JIOJEH U COOBITUI,
Pe3HUK HE CTaJI B OYEPEJHON Pa3 061u4aTh JIBICEHKO
n IIpesenra. Ero couanbHO-NICUXOJOTUYECKUAE Xa-
PAKTEPUCTUKHA TOYHBI, U NPEJIOKEHHBIE TPAKTOBKU
MOTHBOB UX IIOBEJCHUS yoeauTEAbHbBL. O0a JaHbI KAK
TUINUYHBIC NPEACTABUTENN CTATUHCKOTO BPEMEHH,
KOT/JIa LIEHWINCh: YMEHHUE BOBPEMS VJIOBUTH IPAAY-
MUE KOHBIOHKTYPHBIE U3MEHEHUS, UJECONOTUYECKA

HBIA JIOK434Thb IIPEBOCXOJCTBO
OTEYECTBEHHON HAYKM H4J 3apy-
6€XHOM, 4 TPAKTUKA — HAaJl TEO-
puen. MUYYpUH OXOTHO IOJBIT-
pBIBAN BJIACTAM, OOMEHUBAJICA CO
CTaNnuHBIM NIPUBETCTBEHHBIMU TE-
JIETPAMMAMH, CI4ABI COBETCKUU
crpoit. Ho, kKaxk moxasan Pe3HuK,
MuUYypUH HUKOI/A HE MPETEH/O-
BaJI HA CO3JaHUE COOCTBEHHOTO
yueHHUA. «MHUYIYpUHCKAasd OHOJIO-
I'vsf> MOABUIACH IIOCIE €ro CMep-
Tu. K ee cozgarensim — JIbICEH-
kKO0 n IIpe3eHry, IpoOBO3IIACUB-
muM cebs «MHYYpUHIaAMu» Nel
U Ne2, — OH TAKKE HE UMEJT HUKA-
KOI'0O OTHOLIEHUS.

ABTOp, OIUPasACh HA COOCTBEH-
HBIE MCCJIEJOBAHUA U HA JIUTEPA-
TYpy NOCJIEJHUX JIET, ONIPOBEPTa-

H.N.BaBunos B cBoeM paboyem KabuHeTe, koHel, 1930-x rofos..
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C.E.Pe3Huk 1 3.U.KonuunHcknii B CankT-MNeTepbyprckom HayyHom LeHTpe PAH, 2017 r.
®oTo P.Pe3Huk

HEIIPUMUPUMOCTDb; I'OTOBHOCTB BBIIIOJHUTL JII000€E
PACHOPSXKEHUE BJIACTEN U OOCIATh HEBBIIIOTHUMBIC
BEIIX. 3/1eCh HEJOCTATOYHO OBIJIO KOJIEOATHCI BMECTE
C JIMHUEH NAPTUH, HY’KHO OBIIO BOBPEMS PEAYCMOT-
PETb OUEPEIHBIE 3UT3ArH €€ NOJUTUKU. O6a OHH, KO-
HEYHO, NIPUYACTHBI K rubenu Huxosnas MBaHOBUYA,
HO I'JIABHAs BUHA JIEKUT HE HA HUX. OHU CYMEJIU MAK-
CHUMAJIBHO MCIIOJIb30BATh 0OCTOATENLCTBA 1930-X ro-
JOB JU/I TOJIOBOKPYXKUTENIbHOM Kapbeprl. Ho B ieaom
1 OHU, U TPOTUBOCTOSABIINE UM BaBUJIOB C TEHETHUKA-
MU OBLIM JTUIIb AKTEPAMHU, CBI'PABIIMMHU POJIb B CIIEK-
TaKJIEe, IOCTABIEHHOM peBoonueit 1917 1.

ABTOpBI MHOTUX 6uOrpaduit BaBuinosa pacckasml-
BAJIU O €T0 POAHBIX U 61nu3kux. Ho, moxanyit, PesHuk
BIIEPBBLIC IIOKA3aJ B IIOJHOU MeEpe, KAKYIO BAXKHYIO
pONb CEMbs MI'PANAd B CTAHOBIEHMM BaBUIOBA KaK
JIMYHOCTH, NOJAEPKUBAA €I'0 B IHU UCIBITAHUN U I'O-
pectu, 0J00psis U BJJOXHOBIIASA HA TPAH/JUO3HbBIE [1PO-
EKTBl M cBepiieHud. Hukonain MBanoBud pacKpbiBa-
€TCS HE TOJbKO KAK YYEHBIA U OPIAHU3ATOP HAYKH,
HO M KaK NPEJaHHBINA CbIH, 3a60TIUBBIN 6PAT, BIIOO-
JIEHHBIN MYXYUHA U CYNPYI, JTIOOAMUNA OTEI JBYX
CBOUX CHIHOBEHU. CTAHOBUTCA ACHO, YTO TOJBKO B CE-
MbE CO CTOJb IPOYHBIMU HPABCTBEHHBIMU TPAJULIU-
SIMU, CKPEIJICHHBIMU UCKPEHHEN JOOPOTOH, MOT BbI-
PaCTH CTOJIb MYKECTBEHHDBIH YE€JIOBEK, BEPHBIN CBOUM
yOEXKAEHUAM U OTJABIINUY 34 HUX KU3Hb.

Ouepk o ero 6pare, NIpe3nujcH-
Te AH CCCP C.M.BaBunose, 10-
CTOMHO 3aBEpPIIACT 3Ty KHUTY,
B KOTOPON HAy4dHas JOCTOBEP-
HOCTb YA44HO COYETAETCHA C 06-
PA3HOCTBIO M3JIOKEHUA U MAKCHU-
MaJnbHOHN OOBEKTUBHOCTBIO. K CO-
JKAJIEHUIO B IIEPBBIE TOJBI MOCIHE
pacnana CCCP 6bul OnyGIMKOBAH
pAl HEOOBEKTUBHBIX paboT 06
3TOM KPYHHENIIEM OTEYECTBEH-
HOM (PU3HKE, CTOJIb MHOI'O CJI€/IdB-
MmeM /IS CIaCeHUs OTEYECTBEH-
HOM HAYKHU B IIOCJIEBOECHHBIE TOJBL.
Crenyer JO06aBUTh, YTO 34 OTKPHI-
THE U 00bACHEHUE 3(PPeKTa Basu-
nosa—Yepenkosa B 1958 1. moiy-
i HOGeNeBCKylo MPEMUIO €I0
yuenuk IT.AYepeHKkoB u JBa /py-
I'UX BBIAIONUXCS COBETCKUX (PU-
3uka — M.ETamm u U.M.®pank.

ABTOp cunTaet: Hu oona 06-
JACMb UCTNOPUKO-OUOS02UMECKUX
UCCReO00BANHUIL He DA36UBANACH 3a
nocnednue 50-60 aem cmons npoOyKmuHo, Kax 6a-
eunogoeedenue (c.507). Takag OIleHKA, HAa MOU
B3IJIAZ, AAEKBATHO OTPAXKAET COCTOSHUE JAAHHOU 06-
JIACTU 3HAHUA, KOTOPAsA IPOrPECCUPYET BOIPEKHU IIPO-
TUBOJAECUCTBUAIO MOIHBIX CHWJI, IBITAIOMUXCA MO Pas-
HBbIM HpI/ILII/IHaM CKprTb HpI/I‘laCTHOCTb KaKHuX-TO JINI]
U BEJOMCTB K rudenu Basunosa. Tonbko B 1990-x ro-
Jlax ObUIM OTKPBITBH APXUBBI, IIO3BOJIABIINE Y3HATD,
CKOJIb MOII[HBIE BIACTHBIE CTPYKTYPBI OBIIN BKIIOYEHDI
B TpaBmo Huxomnas MBaHoBMYA M KTO IIEPCOHAIBHO
6bUI €€ MHULIMATOPOM M AKTUBHBIM MCIIOTHUTEIEM
3nosenerd Boau CTalnuHa. YBBL, TEIIEPh OHU CHOBA 34-
KPBITBHI, KaK s IOJNAraio, ¢ €JUHCTBEHHOMN IIEIbI0 —
CKPBITb BUHOBHHUKOB OJHOT'O M3 BEJMYAHUIIUX Ipe-
CTYIIJIEHUIN B UCTOPUM HAYKH.

Yurasg KHUI'Y Pe3HUKa, 4 IOCTOSAHHO BCIIOMUHAI
CJIOBA, KOTOPBLIE BIEPBBIE IPO3BYUAIN IMYOIUYHO
B BBICTYIVIEHHM 3HAMEHHUTOTO MPOTO300J0Ta U He-
IPUMUPUMOTO 60PIA C JIBICEHKOU3MOM, YIEHA-KOP-
pecnongenta AH CCCP, Ieposa COlManUCTUYECKOTO
Tpyzna 10.M.ITongHcKkoro B JJOME JIUTEPATOPOB B MA€E
1987 1. Co CBOUCTBEHHOMN €MY 3MOLIMOHAIbHOCTDHIO
OH NPpOU3HEC: Huxozoa ucmopua ne npocmum Cma-
auny youticmea Basunosa. Tak TOrja euie HUKTO HE
roBOpMWJI. 3a7 HA MHUHYTY 3aMep, OUIEJIOMIEHHBIN
CMEJIOCTBIO YC/BIIAHHOIO, 4 3ATEM PA3AaICA IIKBAJ
ANJIOAUCMEHTOB. B

Asmop evipaxcaem 6aazooaprocms Tamoane Bopucosne AsPpyuyKotit, xparnumento Memopuaisrnozo Kadurema-my3esn
H.H.Basunosa 6 Hucmumyme ooujeti 2enemuxu umeny HH.Basunosa PAH, 3a npeodocmasnenmnole UlioCmparuiL,
a marxace Ceemaarne Heopeene 3enkesuy 3a nOMOUb 6 Peoaxmupo8anun. mexcmd.
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Ha nymu kK kamacmpoge

B «IIpupoje» 6b1a Ony6JMKOBAHA KYTKOBATAs,
HO IPABAUBAS CTATbS O I'MMATANCKOM MEJBEAE* Ha-
NUCAHHASA 300J0TaMU, 0€3YCIOBHBIMU 3HATOKAMU
3TOrO 3Bepd. Tema CTONb OMM3KA MHE, YTO HE MOTIY
MIPOMOIYATh U HE JOOABUTH K CKA3aHHOMY HECKOJIb-
KO CJIOB.

S npogecCrnoHaNbHBIA OXOTHUK, KDOME TOI'O —
TAKCUAEPMUCT U, KOHEYHO, JIOOUTEIb NPUPOJBL.
[ToBeprTe, 4TO NPOMPECCUOHANBHASL OXOTA U JI0OOBD
K YCCYPHUIICKOM TaHre, B KOTOPOM NMPOBEJ U NIPOBO-
JKY OOJIBIIYIO YACTh CBOEU 53-J1€THEN KU3HU, BIOJI-
He coueTaeMbl. Kak u monaraerca npo@peccuonanam,
JIMIIHETO HE JJOOBIBAIO, 4 YK 00 UCTPEOIEHNH JOTIA
1 pevyu 6BITh He MOXKET. TyT /1eJI0 HE TOJBKO B MOpa-
1, HO U B CYI'y6O NPAKTUYECKUX COOOPAKEHUAX:
MHE€ U3 I'OJd B I'OJl HA CBOEM OXOTHHUYbEM Y4ACTKE
«KOPMUTBCS» HAJO.

PazymHad oxora HE HAHOCUT Bpejd Taure. bpa-
KOHBEPCTBO, KOHEYHO, BPEJHO, U YPOH OT HETO Be-
JIUK, HO OH JIaXX€ II0 MOPAAKY BEJIUYUH HECOU3ME-
pUM C ymepOooM, KOTOPBIH HAHOCAT KOPEHHBIM JIe-
CaM 3arOTOBUTENH JPEBECUHBI, 00NANAOIUE, PA3Y-
MEETCH, BCEMU HEOOXOAUMBIMU PA3PEMUTEIbHBIMU
OyMaraMu. YHUUTOXAETCS Cpe/la OOUTAHUS KUBOT-
HBIX. M 3TO HE CTEHAHHUA O 34ry0JCHHOHU KpacoTe
Jeca, IpUupoJbl, a4 cepbesHenman npobiaema. M onu-
CAHHAS B CTATbE Tpareius I'MMAJIAlCKUX MeABEJEH
B BUKMHCKOM p-He Xa0apOBCKOTO Kpasg — JIHIIb
NIPUMED, JIMIIb BEPIMIUHA A1COEPTa.

M3apesiie N3BECTHO HE TOJBKO CHEUANTUCTAM, HO
U TIPOCTO CEJIbCKUM JKUTENAM YCCYPUMCKOTO Kpad,
4TO OJIArONONIyYHEe T'MMAIANCKOrO U 6YpOro MenBe-
Jen, kabana (a yepe3 Hero — TUTPA) ONPEAeNIIoT
YpOXau OPEXOB Kejapa U xenyaeil ayba. KonewHo,
nurerd 60ee MENKUX KUBOTHBIX — NOTpebuTenen
OpEXOB W XKENyJeU — OYEHb UIMHEH, HO B JJAHHOM
pasrosope He 0 HUX. ECTb ypoXan 3TUX JIEPEBLEB
N XOTA 6Bl OJJHOTO U3 HUX — BCE CHITHL. HET yposkas
B JJAHHOU MECTHOCTU — JKUBOTHBIE OTKOYEBBIBAIOT
B IPYIVIO. A KaK OBITh 3BEPAM, €CIH, KyJja HE IJIAHB,
Keap BeIpyOseH? KeAPDOBHUKHM 32 NMPEAENIAMHU 3aI0-
BEJJHUKOB TENEPDb PEJKOCTb. A OCHOBHAA TAXKECTD JIE-
CO34rOTOBOK HBIHE NPUXOJUTCA HA BTOPYIO IIE€H-
HOCTb HAIIUX JIECOB — HA JyObl, B LIeJ0M 60JIee ypo-
JKAUHBIE IIOPOJIbL, UEM KEAP.

IBa roga moxapsia (2015 u 2016) oxazanuch He-
YPOXKAUHBIMHU, K HECYACTBIO, U IO KEAPOBLIM OPEXAM,
U 1o xXenygam! MegBean MeTaanuch B MOUCKAX KOPMA,
BBIHYK/ICHHO 3aHUMAACh «IPabeXOM» TACEK; TOHU-
MBI€ I'OJIOZJOM, BTOPIJIUCH B IIOCEJIKU, U 3TO HEU3OECK-
HO IIPUBOJAUJIO K CTOJKHOBEHUIO C JIOJbMHU.

* Komuun C.A, Trkauenxo K.H, I00un B.I, Onetinuros A.IO, Canvkii-
Ha I'11. Tpareaus rumanarickoro measens // Ipupoga. 2017. Ne9.
C.58-69. — IIpumen. peo.

CaM 51 ObUT TPUIKJbBl HECIIPOBOLIUPOBAHHO 4TAKO-
BAH ME/IBE/IIMHU B TE€ 3JI0CUACTHBIE TO/Ibl, M HE I/I€-HU-
OyZAb, 2 B POJHOM IOCEJKE JIeCONMIbHOE, HA TEPPU-
TOPUHU KOTOPOTO PA3BOPAYMBAETCA OCHOBHAA 4aACTh
COOBITUN, ONMMHUCAHHBIX B CTAThE 300JIO0TOB. [locenok
HAXOJUTCS HA CEBEPHON OKpauHe xpebra CTpeNIbHU-
KOBA — IPSIMO B LIEHTPE KAPThl, WLIIOCTPUPYIOICH
MECTOINOJIOKEHNUE TPATUYECKUX COOBITUI.

[TepBas BCTpeYa NPOU3ONLIA B JIECKE HA OKPAUHE
MOCENKA; OypBIil MEABEb OPOCUICI B MOIO CTOPOHY,
XAPAKTEPHO PACKU/IBIBAS IIEPEAHUE JIAIIbl U (PBIPKAS.
Sl ycnes OTCKOYUTD, U 3BEPh IPOJIETEN 110 TOMY MEC-
Ty, I'/I€ 51 TOJIBKO 4TO CTOsL. PacTepsics Obl, U IOCIE/-
CTBUS OKA3aJIUCh OBl JUISI MEHA OYEBU/JHO IJTOXHMHU.
Jpyroit pas, Iporyansas CoOO0aKy B TOM XK€ MeCTe, Ha-
TKHYJICSA HA KPYIIHOT'O CaAMI[d TUMATANCKOTO MEJIBE/S;
OH TOTHAJICS 32 MHOM, U TOJBKO XBaTKa cO6aKku cOO-
KY 34CTaBUJIA €TO PA3BEPHYTHCA U OPOCUTHCS 34 HEM.
POBHO uepe3 mecil, TPEThE, TAKXKE HECIPOBOLIUPO-
BAHHOC HAIAJCHUE IIPOUBOILIO yKE HA MOEM OXOT-
HUYbEM Y4ACTKE. B 3TOT pa3 TOJNBKO 4yZOM MHE YAa-
JIOCh OCBOOOJIUTHCH OT «OOBATUI> MEABE/S, 3ACTPE-
JIUB €r0 U3 KapaOUHA OJJHOM YK€ CIOMAHHOU, HO HE
IIOJIHOCTBIO IOBPEXKACHHON PYKOH — Ha HEU OBLIO
«JIMIIb> 25 ABIP OT KIBIKOB. JKyTKME pAHbI, HEU3BECT-
HO KAK COXPAHUBIIMECS I71434, JOJIIUE MECALB HA
OOJIBPHUYHON KOUKE, 4yepena IUIACTUYECKUX Ollepa-
1M Ha 06€300pAKEHHOM JIUIIE...

3a )KM3Hb MHE MHOT'O Pa3 NPUXOJAMUIOCH CTAJIKHU-
BATbCSI BECbMa OJIM3KO C MEJBEASAMH, U C OYPBIM,
U C TUMAJANCKUM («6eNOTpyJKoi», KAK €r0 y HAC 30-
BYT), HO HUKOI'ZA JEJ0 HE AOXOAUJIO JO «PYKOIIAII-
HOWM». BCTpETUBMUCH CO 3BEPEM JIULOM K JIULY, CTa-
pafiTech HE CTOATh MOJOOHO MAPATHU3ZOBAHHOMY —
HACKOJBKO BO3MOXHO B TAKOWH OOCTAHOBKE CIIOKOM-
HO, HE J€ad PE3KUX ABMKEHUM, yxoaute. Hepenko
MEJIBE/Ib EIKAET, «CTYIUT» 3y6aMHu (TaKOU 3BYK CJIBI-
HIEH JAJIEKO), KPYWHUT CYXOCTOHM — 3TO XOPOIIUE
3HAKM: 3HAYUT, TOJIBKO Imyraer. He UCIBITBIBANTE
cynpby — yxoaure. CaMo€ OMaCHOE OKa3aThCs Ha
[IpeJEAbHO OIU3KOM PACCTOAHUU OT HETO, HO U TYT
MOJKET CHACTU YBEPEHHOE — HE TPYCIMBOE U HE ar-
pEeCCUBHOE — NOBeJjeHUE. MeaBe/Ib OUEHb TOHKO UyB-
CTBYET Ball CcTpax. Ecian nobampaercs, 4To IOJAYIUT
OTIIOP, CTAPAETCSd HE CBA3LIBATBCA U YXOLUT CaM.
W Bcerjga Hy’)KHO IIOMHHUTB, YTO OH OTHIOJb HE ILJIIO-
1IEBASl UTPYIIKA, 4 3BEPb CO CTPEMUTEIBHBIM OETOM,
OTPOMHOM CWJIOW, JIMHHBIMU KJIbIKAMHU U KOI'TAMU.

Panplie, B HOpPMaJIbHBIX YCJIOBUAX, CIY4aU HaIlla-
JEHU MEABE/ HA 4EI0BEKA ObIIN PEJAKOCTBIO U I1PO-
ucxoauau pas B 10, a To u B 20 net. KOpMOB XBaTano,
Jla ¥ MEJIBEJJU 3HAJIU CBOE MECTO, ONACAJIUCH YEIOBE-
K4, BEDHEE — €r'0 OIHECTPENBHOTO OpyX)us. [locTas-
JICHHBIM B HBIHCIIHUE YCJIOBHUS MEJBEAb CTAJI IIOYTH
6€3pa3/le/IbHBIM XO3IMHOM TAUI'U (YUCJIEHHOCTD TUL-
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pa HEBEJIMKA), ATPECCUBHBIM, 4 IIPU JIOTOU OECKOP-
MHULIE 3TU HECOBMECTUMBIE C MUPHBIM COCYILECTBO-
BAHUEM UYEPTHl OOOCTPAIOTCA CTOKPATHO. ITo c006-
mIEHUAM Ipeccel, B 2015 1. B [IpuMOpPCKOM Kpae 6bLIO
34PETUCTPUPOBAHO BOCEMb HAMAJEHUIN C CEPHE3HEI-
MU NOCHEACTBUAMU, OJAUH CIy4ail — CO CMEPTEJb-
HBIM HCXOJOM. BOIOCH, YTO 3TO AAJIEKO HE IOJIHAL
CTATUCTUKA.

HamoMHIO, 9YTO Ir'UMAIANCKUI MEABEAb OOUTACT HE
TOJIBKO Y HAC B [IpuMOpPCKOM U Xa6apOBCKOM KpPasiX.
Ero MHOro, HanpuMmep, B ANOHUU — TAK MHOTIO, 4TO,
HE 3Has1, IPEACTABUTD ceOe TPYAHO. B IpekpacHOM 06-
30pe ANOHCKUX nybiamkanuu M.Baicdensn n U.Ce-
PEAKUH* COOOIIAIOT: «..B HACTOAILLEE BPEMA B CTPAHE
oburaer mnopsaaka 30 TBIC. YEPHBIX MEABE/CH.
s cpaBHenud, B [IpUMOPCKOM Kpae, IIOIaab KOTO-
pOro TONBKO B JBA Pa3a MEHbIIE ANOHUH, YMUCIEH-
HOCTb YEPHOTO MEABE/A OLEHUBAETCA BCETO B 3 THIC.
ocobent. 1 310 HECMOTPS HA TO, YTO INIOTHOCTB JIIOJCH
B IIpumopne B 58 pas menpure (1), yem B Crpane BOC-
XOJAIIETO COJIHIIA>. EXXEroflHO OXOTHUKH JJOOBIBAIOT
B Anmonun oxono 500 yepHbIX Mensenen. Kpome Toro,
1-2 TBIC. 3TUX XUIIHUKOB YHUYTOXAIOTCA IIPU YPETY-
JIMPOBAHUU KOH(IUKTOB C YETOBEKOM.

Koneuno, u B fAAIOHUM OTHOIIEHUS YEIOBEKA
U MeJIBE/IS JATIEKO He 6€3001a4Hbl. Te XKe aBTOPHI CO-
00IIAI0T, YTO B rOJOAHOM st MejBesieit 2004 1. uep-

* Baticgpenso M, Cepéoxun M. Mensenu Slnoruu // OX0Ta U OXOT-
HHYbe XO3AUCTBO. 2008. Ne2. C40—-43. — IIpumeu. peo.

HbIC ME/IBEAU PAHUIU B OOLIEH CJIOKHOCTU 94 4esno-
BEK4, 1B U3 HUX CKOHYAINCH. HO ANOHLBI IpU1ara-
10T GOJIBIINE U PA3HOOOPA3HBIE YCUIHSA JJIS yIydIle-
HHUS CUTYAllUM: OT NPOCBEMEHUA KUTEIEN U 0Oyue-
HHSA KPECTbAH YOUPATDb YPOXKAHU, HE OCTABJIAA HA IIO-
JIAX U B Ca/laX HU KPOXH, /IO OCHAICHUS IOCEIKOB
IEPMETUYHBIMU JUI MeJBeAeH OaKaMUu Ui OTXOZO0B
uTJ U TIL

Yro npoucxogur y Hac? [OHAIOTCA 34 UCTOILECH-
HBIMU KUBOTHBIMU HA MAIIMHAX U JIOAKAX, CTPEIAIOT
B IecTeHBIMEN... Hamo oTaaBaTth cebe OTUET B TOM, 9YTO
C COKpAalE€HUEM IUIOMAAN KeApader M AYOHAKOB
U IPU HENPOTUBJICHUU CIUIOMIHBIM PyOKAM KOPECH-
HBIX JIECOB IOJJOOHBIE CIy4au OYAYT HEMUHYEMO y4a-
martbca. Her cOMHeHus, 4TO MeABEEH, BTOPTIUXCS
B MOCEJIKU, OOBSBAT BHE 3AKOHA U UCTPEOAT.

Camoe BpeMA BCIIOMHHUTD U 06 YCUJIEHHO OXpaHie-
MOM THUI'DE, KOTOPOMY C COKPAl€HUEM YUCICHHOCTH
Ka6aHOB OCTAHETCSA TOJLKO Pa3boHHUYATh. 32 MOJ-
TBEPXKACHUEM MOUX CJIOB JAJIEKO XOAUTH HE HALO:
B OKTAAOpE TUT'P B OKPECTHOCTAX NOC.BOUIIOBO BUKNH-
CKOTO P-Ha YOI 3aTOTOBUTENS KEAPOBBIX OPEXOB, Ue-
IO Ha MAMATH CTAPOKUIOB HUKOT/A HE OBLIO...

B 3akimoueHue xouy o61arolapuTh U KOJJICKTUB
ABTOPOB C KpayiHe BAXKHOM U IIOJE3HOM JIJIA BCEX HAC
cTaTber, M KypHal «IIpupoja» 3a my6IMKAIIUIO 3TOI'O
HEJIULENPUATHOIO MATEPUAIA. B

A.A.laneBUY
noc.Jleconunpnoe, [IpuMOpPCKUIT Kpan
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