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B HOMEPE:

3 Unrepesbio ¢c A.A.Cokonosbim

deonouuonHasa mopdonorus RBEeTKaA

M npo6nema 6onbWMNX JAHHBIX
Camoe unmepecroe 6 OUON02UU — HAUMU Npencoe He U3-
6eCmMMbLLL HAYKe I60NI0UUOHNHBLLL 3anpem. Bo3MoxcHo, 60-
manuxu Mocko8cko2o 20¢y0apcmeennozo ynueepcume-
ma umenu M.B.Jlomornocoea naxooamca 6 npeoosepuil
maxozo OMKPLLIMULL, U <11YMEB0OHOL HUMDBIO> 8 UX NOUC-
Ke cmanu oouuprsle MopHor02UUeCKUC U MOLCKYIAD -
HO-pus0zeHemureckue 0anHbsle, 0000ujeHHble YUACHIU-
Kamu mencoyrnapoonozo npoexma eFLOWER 0nsa pexom-
cmpyKyun mooea opesretiuie2o yeemrad.

12 M.1I0.Moeapennsix, E.H.Mateuenko,
A.B.Maenuxkos, T.B.Wlaranosa

MepBas HaxoaKa yraepoaHbIX

HaHoTpy6oK B npupope
Venepoonsie nawompybxu ouamempom ~10 A 6vinu cur-
me3upoeanvl 6 6bLCOKOMEMNEPAMYPHbLY YCI0BUAX C Kd-
manusamopam. 6 6uoe Memailudeckux uaiu Kapouo-
HOLX Hanowdacmuy. B npupooe panee onu ne ecmpeud-
AuUcs. Umeromca auutt coobujenus o naxooxe yauepoo-
HOIX MUKDO- U cYOmuxpompybox 6 Hedmiu 0ypo8OiL
CKBANUHDBL, 6 NPUPOOHLIX 2DAPUMOEbLX 2100)YNAX U3
CYNbPUONHBIX PYO U 8 ULYH2UNAX.

2 2 A.B.Kynakos, A.B.Kpeinos

Bnuanue nTuy Ha cpepy o6urtanus
B mecmax 21e3008AHUA KONOHUALLHOLX NMUL, 00pa3y-
romca ocobvie Popmor MuKpopenvepa, OpHumozenole
NnOUBbLL U OPHUMOPUNLHAL PACMUMELEHOCINb; 8 6000€-
Max ommeuero noeuluLentoe codepiucanie op2anuuec-
KUX coeourernutl yeaepooa u asoma, a mardice 6ud060e
602amcmeo 300NAAHKIMONA.

32 A.B.Jlonarun

JBONIOLUMOHHAA UCTOPUA

KMTOO6pPAa3HbIX: MOPCKOE NyTewecTBue

NMPOAOCJKMNTENbHOCTbIO

55 munnuvonos ner
Haneonmonozuueckue u MOLCKYAAPHO-2eHEMUCCKUE
OMKPOLMUA NOCOHe20 8PeMEeNHL NO3E60AI0M 0eMalb-
HO PeKOHCMPYUPOBAMb IMANLL I60/LIOUUOHHOLL UCNO-
puu Kumooobpasnoix. B neii vemxo gurxcupyomca nepe-
X00bL OM HA3eMHBLX POPM K NOSLYEOOHbIM, O 1NONYE00-
HOLX K NPUOPEICHO-MOPCKUM U OM NPUOPEICHO-MOPC-
KUX K OKeAHUYeCKUM.

43 E.H.Yepuuix

Kynurypol Homo: y3nosbie clo)XeTbl

MUANMOHONETHEW UCTOPUHM

lonoueH: dperiepBepk KynbTyp M UX NAPALOKCHI
Ha ¢gone xyromyp nareoauma 6uU0CoyuaibHble Popmi-
posanusn zonoyena nopaicaom u3oouUIUeM U Pa3Ho00-
pasuem gdopm. Bo3nuxaem 20pHO-MeMANLYPIULECKOe
npouzeoocmeo. B Eepasuu noseaaomca 2uzanmcrue
memannypzureckue nposunyuu. Ho npozpecc me Ovin
NAABHBIM: MEeXHOA02UNeCKUe B83/embl HepeoKko CMens-
NUCH 271YOOKUMU NPOBANAMU.
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57 O.H.Apraes, B.A.J1éeun, H.Ax.Mycradaes,
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3ameTku u Habniopenus
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Bypnana — muHepanoruuecKkuim
3anoBeAHUK?

83 HoBocTM Haykm

Topsiune BaHHBI IOMOTAIOT GOPOTHCA CO CTPECCOM HE TOJIb-
KO JTI0AAM, HO M MakKakaM (83). Pogocnosnad nomanau I1pxe-
BasbCckoro mnepecmorpena? E.B.Cumoposa (84). Dposusa
TOPHBIX TOPOJ| YBEIUYHUBAET COJIEPKAHUE YIIIEKUCIOTO Ira3a
B aTmocdepe (86). TMraHTCKUI NPEJOK COBPEMEHHBIX TUHT-
BUHOB (87).
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3 Interview with D.D.Sokoloff

Developmental Morphology

of Flower and the Problem of Big Data
The most interesting thing in biology is to find not known
to science evolutionary probibition. Perbaps the botanists
of Lomonosov Moscow State University are on the eve of
such a discovery. The extensive morphological, molecu-
lar, and phylogenetic data, summarized by the partici-
pants of the international project eFLOWER for the recon-
strution of the model of the ancient flower, have become
a guiding thread of their search.

12 M.Yu.Povarennykh, E.N.Matvienko,
A.V.Pavlikov, T.B.Shatalova

The First Findings of Carbon

Nanotubes in Nature
Carbon nanotubes with the diameter ~10 A were synthe-
sized under high-temperature conditions with catalysts
in the form of metallic or carbide nanoparticles. They
bad not been met in nature before. There are only
reports on the findings of carbon micro- and submicro-
tubes in the oil of a borebole, in natural graphite glob-
ules from sulphide ores and in schungites.

22 b.V.Kulakov, A.V.Krylov

Environmental Role of Birds
Specific forms of microrelief, ornithogenic soils, and or-
nithophilous vegetation are formed in the nesting places
of colonial birds; an increased content of organic com-
pounds of carbon and nitrogen, as well as species rich-
ness of zooplankton were determined in reservoirs.

32 A.V.Lopatin

Evolutionary History of Cetaceans:

a Sea Voyage Lasting

55 Million Years
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oceanic ones.

43 E.N.Chernykh

Homo Cultures: the Nodal Questions

of the Million’Years History

Holocene: the Fireworks

of Cultures and Their Paradoxes
Against the background of Paleolithic cultures, the bio-
social formations of the Holocene are striking in abun-
dance and variety of forms. The mining and metallurgi-
cal production appeared. Giant metallurgical devel-
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BOTAHUKA

IBOAKOUYUOHHas
mopgoaorua ysemka
U npobrema 60AbUIUX gAHHBIX

Nurepspio ¢ .J1.COKOJIOBBIM
Mockoeckuti 2ocyoapcemeennuiii ynugepcumem umenu M.B.Jlomonocosa (Mockea, Poccus)

Hauano 2018 r. 03HAMEHOBAJIOCH OKUBJICHHON JUCKYCCHUCH 06 3BONIOLUU PEHPOSYKTUBHBIX OPraHOB IIOKPBITOCE-
MEHHBIX (IBETKOBBIX) pacTeHUM. [lociie TOro Kak y4aCTHUKUA MEXAYHApOAHOTO npoekrta eFLOWER npeacrasuan Ha
CyJl KOJUIEr OO'bEMHYIO MOJIEJIb JJPEBHENIIErO IBETKA, HAPUCOBAHHYIO C YYETOM PE3YIBTATOB dHAIM34 OOJIBIIOIO MaC-
CHB4 JJAHHBIX O COBPEMEHHBIX PACTEHUAX, DOCCUUCKHE U AHIVIMHCKUE yYEHbIE IPOAHAIU3UPOBAIN ONyOJUKOBAHHBIE
UCXOJIHBIE JIAHHBIE, U BBIIIEJ B CBET UX KPUTUUYECKHUHI KOMMEHTApuUil. A B mapre 2018 1. aBTOPBl PpEKOHCTPYKIIUU «II€P-
BOLIBETKA» BBICTYIIMJIU C OTBETHOM CcTaTbei. O 3HAYECHUU PA3ZBEPHYBIICIOCA OOCYXKACHUS JIsI HAYYHOI'O IIOUCKA pe-
JAKTOPY HAIIETO JKypHAIa PACCKA3aJI WICH-KOppecnoHgeHT PAH, JOKTOp 6MONOTrUYECKUX HAyK IMUTPpUH IMuUTpue-
BUY COKOJIOB, 3aBEYIOIUNA KapeAPpOH BEICIIUX PACTEHUH OHOJIOTUYECKOIO (haKynIbreTa MOCKOBCKOIO T'OCYAAPCTBEH-
HOI'O YHHUBEpcUTETAa UMeHU M.B.JIoMOHOCOBA.

Kirogesnie c0oBa: 3BoJOLn N, MexayHapo/gHblid npoeKT eEFLOWER, IOKPBITOCEMEHHBIE PACTEHUS, IBETOK, MOJIEKY-
JIIPHO-(PUIOTEHETHYECKOE JJEPEBO, MOP(OJIOIUs, TOMOJIOT U,

AMuTpuil IMHTPpHEBUY, OTBET HCCIEAOBATENEH
npoexkra eFLOWER Ha cTaThpio, ONyOJIHMKOBaH-
HyI0 B American Journal of Botany corpygHuka-
MH MOCKOBCKOTO I'OCYyZapCTBEHHOIO YHUBEPCH-
Tera uMmeHu M.B.JIomonocoBa m KopojaeBckux
6oTaHnyeckux cagoB Ko (BearukoOpHUTAHUN),
HeE 32CTAaBHJI C€0 KAATh: ONIOHEHTHI YACTHIHO
IPHU3HAJH HOTPEITHOCTH B JAHHBIX, HA KOTOPBIX
OCHOBAaHA PEKOHCTPYKIMA JAPEBHEHIIEIO IIBET-
Ka, HO COTJIacUaIuCh ¢ Bamu u Bamumu koJiera-
MH HeE BO BceM [1-3]*. PacckaxxkuTe, HOXKATYyHCTA,
moaApoOHee O IPeIMeTe PACXOK/IEHHMI.

B meficTBUTENBHOCTH BCE MBI paboTaeM HaJl O1U3-
KUMU 33d49aMU, U 4 YBEPEH, YTO KOJUJIETH COTIACAT-
€ — TJIABHBIM CMBIC/I HAIIEW HAYYHOM JUCKYCCUU 34-
KJII0YAETCA B TOM, UTOOBI JOHECTHU 0 IMUPOKOTI'O KPY-
ra OMOJIOTOB CAEAYIOMIYIO MBICIb: BOIIPOCH! 3BOJIIOIU-
OHHON MOP@QOJOrUd OYEHb HUHTEPECHBI, BAXKHBI,
JO CETOAHAIIHETO JHA HE PEIIEHBl, U PEIUTh UX
OYEHDb TPYAHO. SACHO, 4TO I PEATU3ALUN IPOEKTOB
Takoro macmra6a, kak eFLOWER, HyXHBI COBMECT-
HBI€ YCWINSA OYEHb MHOTIHX KBaTH(UIUPOBAHHBIX
CIEIUANIUCTOB U HOJIBIINE KAUTATOBIOXEHU. S 1y-
MaIO, UTO KOHCTPYKTUBHAS IIOJIEMUKA B CBA3U C IIPEJI-
CTABJIEHHOU MOJIENBIO JPEBHENIIETO [IBETKA IIPOJOJI-
xuTCA [4]. Ho mpexie 4eM OTBETUTb HA BOIPOC

* CIMCOK JIUTEPATYPHBIX UCTOYHUKOB COCTABJIEH COBMECTHO
¢ J1]1.COKOIOBBIM U IIPUBE/ICH B KOHIIE UHTEPBBIO JJIs1 O0JIEE MOJI-
HOTI'O OCBEIIEHUA OOCYKIAAEMON TeMbL — [Ipumen. peo.

© Cokomnos J.11. 2018 [.0.Cokonos
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BOTAHMUKA

O IIPEAMETE HACTOAWETO OOCYKAEHUA, OCTAHOBIIOCH
HAa KOPEHHOU npobieme, 0O6yCIOBUBLIIEH BO3ZHUKHO-
BeHue npoekra eFLOWER.

OKo/10 25 7mer Ha3aj CIELUANUCTBl HAYYUIUCH
B MMPOKOM MACHITA0€ MPUBIEKATb MOJIEKYISAPHBIE
JAHHBIE [UI1 U3YYEHUA 3BOMIOIUM I[BETKOBBIX PACTE-
HU. O4eHb OBICTPO Y/AJIOCh IPOAHATU3UPOBATD ITY
MHOOPMAIIUIO U TONYYUTh BHYTPEHHE HEIPOTUBOpPE-
YHBOE MPEJCTABIECHUE O TOM, KAK BBIIJIJJUT IBOJIOIU-
OHHOE€ ((PUIOIE€HETUYECKOE) AEPEBO IOKPHITOCEMEH-
HBIX. Ha MAKPOYPOBHE 3T4 NPAKTHYECKAA 32124 ObLIA
pemeHa MOJIEKYJIAPHBIMA METOAAMH BCETO JIMIIb 34
HECKOBKO JieT. Ha py6exe XX—XXI BB. MHOTHE BAXK-
HBIE TIPEACTABICHNS (PUIOT€HETUYECKON CUCTEMATHU-
KM ITOKPBITOCEMEHHBIX, U3HAYAJIBHO BLICTPOECHHBIE HA
OCHOBE IHUPOKOTO IPHUBIECYEHUA MOPHOJIOTrUIECKUX
JAHHBIX, IPUIIJIOCH CEPBE3HO NepecMoTpeTh. (Korga
g TOBOPIO O KJIACCUYECKOM CPABHUTEIBHO-MOP(HOIIO-
IMYECKOM TIOJXO0/IE, TO UMEIO B BUJY HE TOJBKO JIAH-
HBIE O BHEIIHEN MOP(OIOrun, HO U 06 aHATOMUM pac-
TEHUU U TJ|. — BCE, YTO IPUHUMATIOCH YUYCHBIMU BO
BHUMAHUE 10 npusiaedyeHud JHK K IOCTPOEHUIO 3BO-
JIOLIMOHHBIX JIEPEBbEB.) Munyio eme 18 nert, u HuKa-
KHMX HOBBIX PEBOMIOIUNA B MOHUMAHUU CTPYKTYPHI (PU-
JIOTEHETUYECKOTO [JE€PEBA IBETKOBBIX PACTEHUN HE
CcaAy4mnocs. Tenepb ObUIO GBI UHTEPECHO MOHATH: 03-
HA4a€T U 3TO, YTO, MCIOJIb3ysd MOP(OJIOrUYEeCKUE
1100 MOJEKYIAPHBIE JAHHBIC, MBl JAEM Pa3HBIE OTBE-
TBIl HA BOIIPOC O TOM, K4aK 3BOTIOIMOHUPOBAIN LIBET-
KOBbIE pacreHus? CymeCTBYET JM TAKON KOHQIUKT
MEXIY PAa3HBIMM TUIAMH JAAHHBIX [5], U ecnau 1a,
TO B 4EM €ro NpUYuHB? KOMY-TO 3TO MOXET IOKa-
3aTbCSl CTPAHHBIM, HO f CYUTAIO, YTO B JCHCTBUTENb-
HOCTH MBI HE 3HAEM, €CTb JIU KOH(IUKT MEXIY MOP-
(ONMOrnYecKUMU U MOJEKYIAPHBIMU JJAHHBIMH,
1 OYEHDb TPYJHO NPHUAYMATh, KAK 3TO BBIACHUTH: CAMU
METO/IBI PA0OTH C MOP(ONTOTUIECKUMU U MOJICKYIIAP-
HBIMH JJAHHBIMU, CITOCOOBI UX aHAIN3a HACTOJIBKO Pa3-
JIUYAIOTCA, 4YTO HEMOHATHO, KAK CDABHUBATD MOJIy4CH-
HBIE PE3YABTATHL IIONBITAI0OCH MPOUIIOCTPUPOBATD
3TO Ha IIPUMEDE.

Kak mo MOneKyJasapHBIM JJAHHBIM MBI Y3HAEM O XO-
JI€ 3BOJIOLUUN? DTOT dHAJIU3 MOKHO CPABHUTDL C CO-
IIOCTABJIECHUEM PYKONUCHBIX TEKCTOB, MPEACTABIAIO-
MUX COOOM MOCNENOBATEIBHBIE KOIINU HEKOET'O OPU-
ruHana («0OMEro NpPeaKa»), CIEJAaHHBIE B PA3HBIE TO-
Jbl PA3HBIMU IEPENUCUUKAMU. TONBKO B JAHHOM CJY-
4yae pOJIb OYKB BBIIIOJHAIOT YETBIPE a30TUCTBIX OCHO-
BAHUA — AJEHUH, I'VAHWH, IUTO3WUH, TUMHUH. A DOJIb
PYKOIIUCEN — BUJBI OPTAaHU3MOB. ITyCTh UX BBIOOPKA
cocrasiger 200 exunul. ITo TOPU3OHTANIN MBI BBICT-
PAaMBAEM «TCKCT» aHAIU3UPYEeMOro yuyacTka JHK atux
OpPraHU3MOB, BKIIOYAIOMUN, HannpuMmep, 500 Hykneo-
TU/IOB (T.€. MHOTOKPATHOE YEPEJOBAHUE TEX XKE 4Ye-
TBIpEX «OyKB»), 4 IO BEPTUKAJIU — BUJBI, [IPUYEM
«TEKCT» KAKAOMN MOCAEYIOMEN KON JJOJIKEH OBITh
PACIIONIOXKEH CTPOI'O HAJ IPEbIAYILEIH KOIIUEH, YTO-
6Bl UX MOKHO OBLIO JIETKO CPAaBHUTL. M mpu usyde-
HHUU TONYYUBIIENCA KADTUHBI OKA3BIBAETCH, UTO «II€-
PENUCYUKHA> JJENATN CIydarHble OMMUOKA — OJJUH U3

HUX TIEPECTABUI MECTAMU «OYKBBI», IPYI'OU MTOMCHSLI
«CJI0BO», U NPU TOCJIEAYIONEM KOTUPOBAHUU «TEKC-
Ta» IPYTUM «IIE€PENUCIYUKOM» 3TU OMMUOKHU OBLIU I10-
BTOPEHBI, 4 3aTEM MEPENIIN B OOJee MO3JHUE «PYKO-
nucu». Tak Mbl OOHAPYKUBAEM MYTALUH, UX HACIENO-
BaHME. YCIOBHO rosops, u3 200 «pykonucen» B 50 Mo-
JKET OBITh HAIIMCAHO «KOPOBA», 4 3aTE€M B 150 — «OBIK».
UM MOKHO IPEATIONOKUTD, YTO OMUOKA MOIIA OT OJl-
HOT'O <«IIEPENHUCYUKA> — CO3JaTeNd OOLEro MpeaKa
BCEX OCTAJIBHBIX «PYKONMCEN» C 3TUM M3MEHEHHBIM
«CTTIOBOM>.

[Togo6HAas cucTeMa aHaIu3a paboTaeT, eC/IU IPU-
3HAKOB MHOTO. MHTyUIIUs MOJCKA3BIBACT, YTO €CJIU
ecTb 100 BUIOB, TO HY’KHO He MeHee 100 (a Ha caMOM
jene — 6oublie!) ONUCAHHBIX NPU3HAKOB. Ha 3TOH
OCHOBE MBI CTPOUM 3BOJIOLMOHHOE IEPEBO IO MOJIE-
KYJIAPHBIM AdHHBIM (11O «TeKCTy» JHK). Metoasl ero
MIOCTPOEHUA CAOXKHBIE U PA3HBIE, HO HE 00 3THUX Ji€e-
TAJIAX CelYac pedb. MOKEM JIM MBI 3TEM IIOCTPOUTH
3BOJIIOLIMOHHOE JIEPEBO MO MOP(HOIOTUYECKUM IIPHU-
3HAKAM U CPABHUTD 3TH JIEPEBLI MEXAY C06011? K co-
JKAJIEHUIO, B OOJBIIUHCTBE CIydaeB HE MOXEM. Ecau
MBI 3aXOTHUM BBICTPOUTD 3BOMIOIMOHHOE JEPEBO IO
MOPQOJOTUYECKUM JJAHHBIM U1 BBIOOpKU 13 100 BU-
10B pacrenuii mo 100 BepBbI€ ONMUCHIBAEMBIM IIPU-
3HAKaM, TO /I ONMCAHUSA IOCJIEIHUX NOTPEOyeTCs
paboTa LEN0TO UHCTUTYTA, BEAb IJIA XaPaKTEPUCTU-
KM HMHOTO MODP(OTOrHYECKOTO MNPHU3HAKA HYXHO
€X4Thb B KCIEANINIO, UCKATh PACTEHNA B IPUPOJIE HA
HY’KHOH CTaJJUM PA3BUTHUA, IOTOM KPOIOTIUBO U3Y-
YaTh MaTEpPUAJ] B JAOOPATOPUHU C UCHOIb30OBAHUEM
PA3HBIX TUIIOB MUKPOCKOIOB U T.JI. Y1 BOT MBI BO3Bpa-
maeMcs K UCXOJHOU MpoOieMe: €C/Id MOCTABUTD 3a-
Jla4y BBIABUTH NPOTUBOPEUYUE MEXKTY MOJEKYIAPHBI-
MU U MOP(OJOTUYECKUMU JAHHBIMH, TO HYKHO IPO-
BECTHU NMPAKTUYECKU HEPEAIBHYIO PaboTy.

Xapaxkrepusys MOP(OJIOTrHIECKUE TPU3HAKY paC-
TEHUM, MBI IOJIYYAEM CYKIEHU UHOTO TUIIA, HEXKEIU
IPpU ONUCAHUU MOJIEKYIAPHBIX JaHHBIX. CPaBHUTD
HX 3249aCTYIO HEBO3MOKHO. MeXIy TEM B JTOMOJIEKY-
JAPHYIO 3MOXY OBUIN MOCTPOEHHI 3BOMIOIMOHHEIE Jle-
pEBDBSA, BEICKA3BIBATUCH OYEHD BA)KHBIE U/IEU, OT MHO-
I'MX [TOJIOKEHUI MBI HE OTKA3a7UCh U cerojHsa. Heko-
TOPBIM YYEHBIM KLKETCA, UTO MOJIEKYJIAPHBIE IaHHBIC
MEPEBEPHY/IHN BCE C HOT HA I'OJIOBY, HO 3TO BIIEYATIIE-
HHE TTIOKA HE YAAE€TCSA IPOBEPUTD B IIOJHON MEPE.

Yaactruuku npoexkra eFLOWER mocraBuiIH Iie-
pen co6o¥t 3a5a9y IPUOITUZHTHCA K pa3rajke?
He cosceMm Tak. TyT Tpe6YIOTCA LOMOTHUTEIbHBIC
MOACHEHUA. JIeJIO B TOM, UTO MOJIEKYJIPHLIE JAHHBIE
NPEACTABIAIOT UHTEPEC TONBKO MOCTONBKY, TOCKOJIb-
Ky MBI 3HA€M O MOP()OJOTUH OPraHMU3Ma. Toraa Mel
MOKEM MHTEPIPETUPOBATH MONYYEHHYIO MHMOPMA-
nuIo. B Hamen rogose 3a 3TUMHU «OYKOBKAMH» €CTb
06pas, u oH — Mopdonorudeckuil. Ho ucciaenopanus
MOP(OJIOTrUU PACTEHUN NPEANOAATAIOT UHTEPIIOJIA-
IIMIO JAHHBIX: MBI TPAJAUIIMOHHO jJie1aeM 0000 CHUS
10 HEOOIBIMIOMY MATEPHUATY HA OCHOBE 3KCIEPTHOU
OLlEHKHU. [I0 CUX MOp 3TOT MOJXOJ AaBaNT JOBOJBHO
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H4/I€KHBIE PE3YIBTATHL, XOTA UHTEPIONANAA KOJIOC-
casbHas. Kak npoOBOAUTH €€ B JAJIbHEHUIIEM: JOJKEH
JI1 OCTATbCS IKCIEPTHBIA METOJ OLCHKU WIHU IIO-
ABSITCSA HEKUE KOTUYECTBEHHBIE METO/IbI?

Certuac, pasyMeeTcs, HUKTO HE CTPOUT (PUIore-
HETUUYECKUE JIEPEBbA I OOTATBIX BUAAMHU I'PYIII Op-
IdHU3MOB TOJBKO Ha OCHOBE MOP(OIOIuHU, BCE IO-
HUMAIOT, 4TO 3T4 3a71a4d — U3 YHUCJId HEPA3PCIIUMBIX.
Ho nocrpoeHnue Takoro gepesa Ha OCHOBAHUU MOJIE-
KYJIIPHBIX IAHHBIX BO MHOTHUX CIY4asAX — yXKe€ MPaK-
TUYECKU PELICHHAd 3a7a4d; BO3MOXKHO, B 3TOM Ha-
MPaBJICHUH HUYETO HOBOTO yKe He mpousoiiaer [6],
1 IOTOMY PA3BUTHE MCCIAEJOBAHUI B Oimkaiiiee
BpeMA OyAeT CBA3AHO C HMHTEPIPETALHUEN MOJEKY-
JPHBIX JJAHHBIX B paMKax Mopgonoruu. Hanpumep,
YUEHBIE XOTENHU OBl Y3HATh, KAK 3BOJIOIIMOHUPOBAIN
OTAENbHBIE MOP(HOJOTUUECKUE TPUZHAKU.

A teniepp o6patumcs K 3aj1a4ye npoexkra eFLOWER.
ABTOPBI UCCIENOBAHUA O JPEBHENIIEM IIBETKE IIPO-
AHAIU3UPOBAIN, KAK 3BOJIOLIMOHUPOBAIN KOHKPET-
Hble MOP(QOJIOIMYECKUE INPU3HAKU pacTeHuil. Ha-
npuMep, KaKk U3MEHAJIOCh YUCIO THIUMHOK IIBETKA.
OHM B3SJIM PENPE3EHTATUBHYIO BLIOGOPKY (792 BUAQ),
IO/I0OOPAHHYIO OYEHD AKKYPATHO, UTOOBl OTOOPA3UTH
B MCCAELOBAHUU ITOYTHU BCE BBHIJIEAAEMBIE CEMYAC ITO-
pAAKM U GOJBUIMHCTBO CEMEHUCTB NOKPBITOCEMEH-
HBIX, U IpOaHanu3uposanu 6osnee 20 MPHU3HAKOB.
HNHpopmanusa 6bula NOAYYE€HA U3 JOCTYIHBIX U BBI-
3BIBAIOIIUX JOBEPUE JTUTEPATYPHBIX MCTOYHUKOB 34
GOJIBIION TEPUOJ CUCTEMATUYECKUX HCCIELOBA-
HU — HaunHag ¢ XIX B. O4eHb BAKHO U, IOXKAIYH,
IIPUHLUIIMAIBHO HOBO, YTO B COOPAHHOM 4BTOPAMU
OIPOMHOM MACCUBE JAHHBIX U KAXKAOI'0 COCTOAHUSA
IIPU3HAKA Y KAXKAOI'O BUAA €CTb OTChUIKA K KOHKPET-
HOW NyOJUKAIUU, TJI€ 3TU CBEJJCHUSI OBbLIN JOKYMCH-
TUPOBAHbL. HO BCero nHayke n3secTHo nodtu 300 TwIC.
BUJOB IIBETKOBBIX PACTEHUN (TOYHO UX YUCJIO yCTa-
HOBUTb TPYJHO, OAHA U3 NOCJICAHUX OLCHOK —
295 383 [7]), T.€. KOJJIETH BKIIOYUIIA B UCCIIELOBAHUE
yyTh 6ojsee 1/4 mpoueHTa 3TOTO Pa3HOOOpa3us.
[To TakOW MaTpuIle JAHHBIX Pa3paboTaTh TUIIOTE3Y
O POJICTBEHHBIX CBA3AX MEXKAY I'PYIIIAMH IBETKOBBIX
paCTEHUIT HEPEATBHO, HO A4BTOPHI CTABAT JPYIYIO 34-
Jady — C IIOMOILIBIO PAa3HBIX (OJJHOI'O JOBOJBHO IIPO-
CTOI'O U HECKOJIBKUX CJIOKHBIX) METOAOB «HATOXUTD>
[IOKA34TENU 110 KAXKAOMY MOP(OIOTrNYECKOMY IIPU-
3HAKY HA MOJIEKYIAPHO-(PUIOTEHETUUECKHUE JJEPEBDSA
U NPEATOXUTL BEPOATHBIE CLEHAPUU 3BOMIOLMOH-
HBIX IPEOOPA3OBAHUN 01MO0CAbHLLY NPUSHAKOS.

HTak, Ha OCHOBE MOJIEKY/ISPHBIX JJdHHBIX IIOCTPO-
€HO 3BOJIOLUOHHOE AepeBo nmouru g 800 BULOB.
Mpl BUAUM POACTBEHHBIE CBA3U U MOKEM IONPOOO-
BATb IIPOCIEANUTD, KAK BOJIOLIMOHUPOBAJIO, K IPUME-
Py, YUCJIO TBIYMHOK y KaXAoro suzga. Ilponzpem mo
KQXKAOMY IPU3HAKY OT IOCIEAHUX <«PYKOIHUCEN»
K «IIEPBOUCTOYHUKY», NMPOBEPUM, UTO MOJYUUTCA
B CAMBIX PAHHHUX «TEKCTAX» (XOUy €llle pa3 NOAYEPK-
HYTb, 4YTO 3TO COBCEM HE IIPOCTO, TAK KAK €CTb Pa3-
HBIE CIIOCOOBI TAKOI'O AHAJN34, 3349ACTYIO JAIOIIue
pasuble pesyabrarthl!). [Io TOrUKe aBTOPOB NPOEKTA,

€C/IN COEJJUHUTD NIPU3HAKNA U3BECTHBIX IPEBHEHUIINX
pacTeHuit, MOKHO NPUOIU3UTHCA K pasrajgke Mopgo-
JIOTMH IEPBOTO IBETKA. TouHee, IBeTKA OIMKANIIEro
OOIIEro MpeJKa BCEX HBIHE KUBYIMIUX MOKPBITOCE-
MEHHBIX PACTEHUMN.

Kaszanoce 6vl, 3TOT aAroput™m paszymen. Ho ecnu
Mbl TTOCMOTPHUM HA MATPULY MHMCXOJHBIX AJAHHDBIX,
TO YBU/IUM, YTO TAM KOJIOCCAJBHOE YMCJIO IPOIyC-
KoB. Ecim He cylecTByeT NyOGIMKAIUU, B KOTOPOM
JJOCTOBEPHO ONMCAH KOHKPECTHHIM NPU3HAK Y KOH-
KPETHOTO BH/IA, TO aBTOPBI OCTABJIAIM IIYCTYIO S9€ii-
Ky, IPUHIUIIMATIBHO HE IBITAACh MHTEPIOIUPOBATD
Jannpie. Ha camom jene jaxe y 6GaHaJIbHBIX pacTe-
HUH €CTb OOJIBIIOE YMCIO HE OMUCAHHBIX C JJOCTA-
TOYHOM YETKOCTBIO NPU3HAKOB. Eciin MBI XOTUM 34-
noanuTh BCE nycreie S4eiiKy, HYKHO IOTPATUTD OT'-
POMHBIE YCUIMA. A €I[¢ BAXKHO IPOBEPUTH, HET JIU
OHMIMOOK B yKE 3AMOJHEHHBIX AYENKAX...

He msydensl MHOTMe Beuu. Hanpumep, Buj ONnu-
CaH I HAYKH, HO YUCJIO JIENECTKOB HUKTO HUKOI/A
HE CYUTAJ, TIOTOMY YTO PACTEHUE HAIIIM M ONUCAIN
B IUIO/IAX B KAKUX-HUOYIb BBICOKOTOPbAX HoBOM ['BU-
HEU, 4 6OJbIIE €ro HUKTO HE cobupan (U gai 60r,
4TOOBI JIECA, I/IE OHO POCIIO, €le HE BpIpyouan). Ta-
KMX IIPUMEPOB MHOXKECTBO. ONUCHIBAA MOP(HOJIOTHIO
LIBETKOB B IOJOOHOI CUTYal[UH, MBI INOO UCXOJUM
13 KOCBEHHBIX CBUJETEILCTB, TUOO JOKHBEI IOJY-
YUTb NpPsMBIE JaHHBIE (PoTOrpaduu, ONMUCAHUA),
4 3TO — JIENO0, TPEOyIoIee 3aTPaT.

Hexbp3s IH HIPHBIEYH K PaOOTE BOJIOHTEPOB?

V OpHHUTOJIOIOB €CTh [JleHb BCEMUPHOIO y4eTa
ITUI], B KOTOPOM INPUHUMAIOT YYACTUE BCE KEIAIO-
mue. S cablman (BO3MOXKHO, 3TO MIYTKA, HO MPaBIO-
nmoJo6Had), YTO 4allle BCETO B OTUETAX BOJOHTEPOB
BCTPEUACTCS HA3BAHUE «MAJICHBKASI CEDECHbKAS MITHY-
Ka». VIHBIMH CJIOBAMH, JJIL TOTO 4TOOBI CO3/]aTh MOJI-
HYIO MaTpUIly, HYXXHBl HE TOJBKO JAEHBIU U CHUIIH,
HO U OY€Hb KBATU(PUIITUPOBAHHBIE UCIIOJHUTENU. [Ja-
K€ TIPU HAMUYUU (PUHAHCUPOBAHUSA HE BCETAA MOX-
HO PEINTD CIOXKHYIO 33Jjady. BoT mouemy Heo6x0/1-
MO COXPaHUTb (PYHJAMEHTAIBHOE OOPA30BAHUE,

MBI HOJONUIN BIUIOTHYIO K BOIIPOCY O CIAa0BIX
CTOPOHAX MOJENHU APEBHEHIIEIO IBETKA, IIpek-
JIOJKE€HHOH Y4aCTHHKaMH IpoekTa eFLOWER?

B Tabnune, ony6JUKOBAHHON aBTOPAMU MOJEIH,
MMOMHUMO YK€ HA3BAHHBIX IIPOOJIEM MBI C KOJUIETAMU
n3 MI'V u KoposieBCKuX 60TaHUYECKUX CaJJ0B Kblo
yBU€eNIU (U OTPA3UIU B CBOEM KOMMEHTAPUU) MHO-
JKECTBO YMCTO HAYYHBIX BOIIPOCOB, CBA3AHHBIX C I'O-
MOJIOTHEN (COMOCTABUMOCTBIO) MOP(POIOTUYECKUX
[IPU3HAKOB. BOT npoCTeNmMUN NPUAYMAHHBINA IIPU-
Mep (B CTATbE HAIMUX KOJJIET €CTh IMOXOXUE BAPU-
AHTBl, HO UX HEMHOI'O CJIOXHEE OOBIACHUTDH). Pac-
CMOTPHUM 3BOJIIOLUIO IIPU3HAKA <«IIBET JIEIIECTKOB
B IBETKE». ITO MOXKET OBITh IPOLE? A MEKAY TEM CY-
MIECTBYIOT PACTEHUSA, Y KOTOPHIX JIENECTKOB BOOOIIE
HET. B TaKOM cCilydae B MATPUIE BOZHUKAET OOBEK-
THUBHBINA IPOIYCK.
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O4YeBHIHO, H yJeJIbHBIN BeC MOJOOHBIX IPooOe-
JIOB OyJeT HEe TAKHM, KaK IIPH OTCYTCTBHH 3HA-
HHH O pPeaJbHO CYIECTBYIOIIHX JEIIEeCTKAX?
Kak aHaIu3UpOBATh 3TU NPOOENHI, KAK UX OyJeT
BOCIIPUHUMATh BEJAYIAs MOACYET KOMIBIOTEPHAA
NIpOTrpaMMa — BONIPOC OTAENbHBIA. Kak mpasuio, And
KOMIIBIOTEPA HET PA3HUILI B 0OCYETE HEU3BECTHBIX
1 OTCYTCTBYIOIUX IIPU3HAKOB. OJJHAKO 3TO €IIe I0JI-
6enpl. CymecTBYIOT PACTEHUA, CTPOEHUE KOTOPHIX
CJIOKHO MUHTEPHPETUPOBATh, PEMICHUA HE JIEXKAT HA
MOBEPXHOCTU. Hanmpumep, Kak OTBETUTb HA BOIPOC:
CKOJIBKO JIENMECTKOB y TiOJAbNaHA? CIEUaTnuCThl
C 3TUM CIIPABATCA, 4 JUII MHOTMX YUTATENEN OTBET HE
oueByusicH. Ha mepBBIM B3IVIAM, JENECTKOB MIECTB.
Ho 60TaHUKHM HE CYUTAIOT UX JIEIECTKAMU, 2 0003Ha-
YAI0T KAK JJUCTOUYKU IPOCTOTO OKOJOLBETHUKA, U BCE
MIOTOMY, YTO B LIBETKE C JIEMECTKAMHU JOJLKHBL OBITH
€Ile W YAMIEJUCTUKH, 4 Y TIOJbIIAHA MIECTb APKO OK-
PAIIEHHBIX JUCTOYKOB HE OKPYKEHBI YANIETUCTUKA-

MU. TakuMm 06pa30M, NIPABUIBHOE 34AII0JHEHUE MAT-
PUIBI JAHHBIX U TIOJNbIIAHA: YUCIO JIENECTKOB = 0.
WHTEPECHO, OAHAKO, YTO CPEU OTHOCUTENBHO 6JIN3-
KUX POACTBEHHUKOB TIOJIBIIAHA €CTb PACTEHUSA C TPeE-
Mg JOCTATOYHO HECOMHEHHBIMH YaIIEJUCTUKAMU
U TPEMSA JIETECTKAMU, IIPUYEM COOTBETCTBUE ITUX
3+3 OpraHOB WECTH JIMCTOYKAM TIOJIbIIAHA HE BbHI3bI-
BaeT comHenun. (IToaromy 3anucek 0 B rpae uucia
JIETIECTKOB V TIOJNIbIIAHA HE TAK VK OJJHO3HAYHA).

EcTb U cuTyanuu, KOraa 60TaHuKU Ha 60Jee IiIy-
6OKOM YPOBHE PACXOJATCH B BOIPOCAX MOP(OIOTHUH.
CyTb CIOpAa — BBIABJICHUE I'OMOJIOTUH. DTa IpobieMa
10 GOJIBIIOMY CYETY HE PEMAETCA C MOMOMIBIO KOM-
nploTepa. I oHa nmepBuyYHa: 6€3 €€ PEHICHUSI HENb3d
HA4YUHATh KOJUYECTBEHHYIO OLICHKY.

[Tpusegy 605€€ CIOKHBIA NIPUMEP, CBA3AHHBIN
C PaCTEHUAMHU M3 NPEUMYIECTBEHHO aBCTPAJIUII-
CKOT'O CEMENCTBA I'MAATEIOBBIX, KOTOPOE HAM JO-
BEJIOCh M3y4daTh [8, 9]. DTU KPOWIEUHBIE PACTCHUS

LiseTkn Tpex BMAOB TiobNaHa U BUAA poda Tpuanuym (OTHOCUTENbHO 6AM3KOrO K TioNbnaHy, U3 Toro e nopagka Liliales): a — Tril-
lium camschatcense, 6 — Tulipa bifloriformis, 8 — Tulipa biebersteiniana, e — Tulipa tarda (konnekuus botaHunyeckoro caga MIY).
Y TioNbNaHoB 0KOMOLBETHUK NPOCTOIA, 6 €ro AMCTOUKOB 06pa3yIoT 2 Kpyra. Y TpuaanyMa oKoNOLBETHUK COCTOUT U3 3 YalenucTu-
KOB 4 3 NenecTkoB, NpuYeM NEnecTku TPUAINYMA COOTBETCTBYIOT (FOMOJIOTMYHbI) TPEM BHYTPEHHWUM NIMCTOYKAM OKONOLBETHUKA
TioNbnaHa. Ecnm npucmMoTpeTses, IMCTOYKM ABYX KPYTOB Y TIOIbMAHa pasnnyainTcs Mexay co6oil. BHyTpeHHWe NNCTOYKK (Kak v ne-
NecTKM TpuaaMymal) MMeroT y3Koe 0CHOBAHUE, HO B HIKHEN NONOBMHE 3aMETHO pacluMpeHs.

®oto C.P.MaitopoBa
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110 MOJIEKYJISIDHBIM JAHHBIM HeE-
OKHJIAHHO OKa3aJIMCh OUYCHb OJIN3-
KMUMH K KyYBIIMHKOBBIM (T.€. 3aHU-
MaIOT IOJOXKEHHE B CAMOM OCHO-
BAHUU (PUIOTEHETUYECKOTO Jiepe-
Bd IMOKPBITOCEMEHHBIX). CeMeHa
TEX U JIPYIUX PACTCHUMN YJUBU-
TEJIBHO CXOKHU MEX/Y COOOI B BAXK-
HEHIIUX JETAIAX TOHKOI'O CTpoe-
HUfA, IPA TOM 4YTO LIEJblE pacTe-
HUS T'UJATEJIOBBIX MEHBIIE OJTHO-
I'O JIENECTKA KYBHIMHKH. A 4YTO
c nBeTrkaMu? TBIYMHKU U IECTUKU
I'UJIATEJUIOBBIX COOPAaHBl B KOM-
MAKTHBIE I'PYIIIBL, TOAOOHBIE IIBET-
KaM. CXOJCTBO YyCUJIUBACTCA TEM,
YTO BOKPYI' COOpAaHUI TBIYMHOK
1 IECTUKOB €CTh YEIYHKU, KOTO-
pbl€ OYE€Hb HAIIOMHUHAIOT OKOJIO-
LIBETHUK KYBIIMHKOBBIX, €CJIU HC-
CJIEJOBATD JETAIU UX PACIOJIOXKE-
HUA U Xapakrep pa3sutud. OnHa-
KO €CTb CEPbE3HEUIINNI APTYMEHT
[IPOTUB UHTEPIPETAUN PENPO-
JOYKTUBHBIX CTPYKTYD TH/ATEJI0-
BBIX K4K IIBETKOB: €CJIM B HUX O/I-
HOBPEMEHHO PAa3BUTBHl U THIUUH-
KU, U TIECTHUKHU, TO MOCIEAHUEC Ha-
XOAATCA C BHENIHEU CTOPOHBI I1O
OTHOUIEHUIO K PACHOJOXEHHBIM
B LICHTPE THIYMHKAM, 4 3TO «HE I10-
JIOKEHO» HACTOALEMY LIBETKY. [TO-
3TOMY IIUPOKO HPUHATO APYyroe
IIPOYTEHUE: KAKABIU TECTUK I'U/IaA-
TEJJIOBBIX — 3TO CUJIBHO PENYIIU-
POBAHHBIIN KEHCKHUI LBETOK 6€3
OKOJIOIIBETHUKA, 4 KaXIAs UX ThI-
YUHKA — CHUJIBHO PEAYLIUPOBAH-
HBIA MYKCKOM IIBETOK 6€3 OKOJIO-
1IBETHUKA. TOr/1a 4enyiKku 06€pTKU
MO’KHO CPaBHHUTb C OOEPTKOH KOP-
3UHOK (COOpPAaHUIT MEJIKHUX IIBET-
KOB) B CEMEUCTBE CJIOXKHOIIBET-
HBIX — HaIlpUMep, Y POMAIIKN UIU
MMOJICOJTHEUHHUKA.

TakuM 06pa30M, €CTbh /IBA pa3-
HBIX CYXKAEHUA OTHOCHUTEIBHO TO-
MOJIOTUU PENPOJAYKTUBHBIX CTPYK-
TYp I'MAATENIOBLIX. BEIOOP OAHOIO
U3 HUX BJIUACT Hd KOJUPOBAHUE
Cpa3y HECKOJIbKUX BAXKHEUIIUX
MIPU3HAKOB: HAUIUYMSA U YU CIA JTUC-
TOYKOB OKOJOLBETHHUKA (WJIU JIE-
IIECTKOB), TBIYMHOK M ITECTUKOB B [IBETKE U T.J. BaXXHO
TAKXE, YTO B 3TOM U B HEKOTOPBIX APYIUX CIy4aAsIX HU
OJJHA U3 KOHKYPUPYIOIUX TOYEK 3PEHUSA, BEPOITHO,
HE SIBJSIETCS «A0COJMIOTHO BEPHOU», — HANIPOTHUB, 06€
UHTEPHPETANUU OTPAKAIOT KAKUE-TO ACHEKTHI PEAJIb-
HOH CUTyalluU. Bce 3TO HEOOXOAUMO NPUHUMATH BO
BHUMAHUE, COCTABJAS MATPUIY HUCXOJHBIX JAHHBIX

LiseTok kyBwuHku (Nymphaea violacea) v uenoe pacteHue npefcTaBuTens cemeiicr-
Ba rupatennosbix (Trithuria lanterna), Bocnpou3sBefeHHble B ofHOM MacwTabe. Ce-
BepHaa ABcTpanus.

®oto M.B.Pemun3soBoii

N306paxeHue o6oenonoil penpoayKTMBHON CTPYKTYpbI Trithuria submersa w3 cemeit-
CTBA rMAATENNOBbIX MOJYYEHO C MOMOLLbIO CKAHUPYIOLWETO 3EKTPOHHOTO MUKPOCKO-
na U packpalleHo Ha KomnbloTepe: 06epTKa U3 Yellyil, HANOMUHAIOLEH OKONOLBET-
HUK, MOKa3aHa 3efleHbIM LiBETOM, MHOTOYUC/IEHHbIE MECTUKU — KPaCHbIM, pacnono-
JKEHHas B LEHTPe ThlYNHKA — KENTbIM.

JUIA KOJIMYECTBEHHOT'O aHAIN3a IBOJIOLUU MOP(OTIO-
I'MYECKUX NTPU3HAKOB. MHBIMHM CJIOBaMHU, niepe] pabo-
TOU KOMIIBIOTEPA CYIIECTBYET HUKAK HE (popMmanusye-
Masl CTAus KAYE€CTBEHHOU OIIEHKH, U 3/1€Chb BO3MOX-
HBI CrOpbl. COOCTBEHHO, aBTOPH NpoekTa eFLOWER
Ha JECATKAX CTPAHUI] NEKTPOHHOTO MPHUIOKEHUA
OAIPOO6HO OOBACHUIN BCE ITANBl CBOEHU PabOTHI,
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1 3TOT B TOM 4uCJe. ECTh NPU3HAK, U UCCIENOBATEND
U1 ce0sl IPUHUMAET PEIICHUE, KAK €I'0 OIPE/ICIUTD.
3areMm o 792 BUAAM HAJ0 3TO PEIICHUE PEATU30BATh.
Tpebyercsa ouenp Oosbmasg padboTa, IPOBELECHHAS HA
OCHOBAHUM JIUTEPATYPHL. M B MAaTpUIle BO3HUKIHU OT-
J€NbHBIE HETOYHOCTH, KOTOPBIE MBI YBU/IE/IH.

[TpobaemMa roMOJIOrUU BOCXOJUT K UJeAM OUOJIO-
ros XVIII—XIX BB. 1 METOJJOJIOTUYECKU KPANHE TPY-
Ha JIg TOTO, YTOOBI NIEPEATh €€ PELUICHUE MALIUHE.
DTO — ANTOPUTM PACHO3HABAHUA 00pa3a, (popManu-
30BaHHAS HEPOPMAIUZOBAHHOCTD. B TAHHBII MOMEHT
CUTyallud YCIOXKHAETCA OTCYTCTBUEM JOCTATOYHOIO
YMC/IA KBATU(PUITMPOBAHHBIX CIIEIIUATHUCTOB.

Ho Ha3BaHHBIE CJIOXHOCTH — TOJBKO MEPBBIH
ILJIACT IVIABHOU IPOGJIEMBI, KOTOPYIO Mbl XOTEIU 3d-
OCTPUTb, OTKPBHIB JAUCKYCCHUIO. MBI IOJYE€PKHYIU:
HENb3s1 OTHOCUTBCA K OTAENbHBIM MPHU3HAKAM KaK
K JUCKPETHBIM €JUHUIIAM, CIOXKEHHBIM BMecTe. Cy-
MIECTBYIOT ONPEJENEHHDBIE IPEACTABIEHUA O TOM, Ka-
Kue MOpP(pOIOrudecKkue 0COOGEHHOCTU MOTI'YT COBME-
MaThCA U KAKHUE — HET.

Bamu ONMOHEHTHI IOKEPTBOBAJIU 3THUMH MPeE/-
CTABJICHHUAMMU?

OHU J€eMCTBOBAIN COINIACHO OTOBOPEHHOMY aJII'0O-
PUTMY: AHAIU3UPOBAJIN IBOJIOLUIO OTACIbHBIX IIPU-
3HAKOB HAa OCHOBE JaHHBIX 110 1T04YTHU 800 BUAM 1IBET-
KOBBIX PACTEHUI. A 32T€M COOPATN UX BOEJUHO U 1O-
JIYYUIN 06Pa3 «IEPBOILBETKA> (UCIONB3YEM 3TO CJIO-
BO IIO AHAJIOTUH C «IpapacreHueMm» — Urpflanze, —

KOTOpPO€E MeYTaJl HAUTU BeAUKUM I'ére). Mpl B CBOIO
ouepeab NMPOAHAIUZUPOBAIN IIPE/JCTABICHHBIC JJAH-
HbI€, OCHOBAHHYIO HA HUX MOJIE/Ib ¥ YUCTO UHTYUTHUB-
HO BBIIEJIMIN TO, YTO B 3TOM MOJENIN HAM MTOKA3aJI0Ch
HECOBMECTUMBIM.

Peuyb uger 0 peKOHCTPYKIMU PACHONIOKEHNAA OP-
I'AHOB «IIEPBOLIBETKA», U JISI TOI'O YTOOBI OOBSICHUTD
CyTb Npo6JIEMBI, HEOOXOAUMO OOPATUTHCA K 6a30-
BBIM NOHATHAM. CYIIECTBYIOT [IBA TUIA PA3MEIICHUS
OpPraHOB Ha OCU IIBETKA U JIUCTBLEB HA CTEOIE — KPY-
roBoe (OHO XK€ IIUKIMYECKOE) U CIUPANbHOE (Ove-
pennoe). [IpUHIUNNANBHOE PA3ANYINE MEXKTY HUMU
JIEr4e BCErO VACHUTD NPU M3YYEHUU BETETATUBHBIX
O6ETOB, KAK TO JIeJIAI0T B IKOJBHOM Kypce O0TaHU-
ku. IIpu ouepesHOM PACIIOJIOKEHUU BCE JUCThI OT-
XOJAT OT CTEOIA HA PA3HBIX YPOBHAX (MECTO MpHU-
KPEIUIEHUA KAXKAO0I0 U3 HUX HA3BIBACTCA Y3€JI, Y4aCT-
KM CTEONA MEXKAY Y3MaMU — MEXKJOY3JIHA), A JIUHHUA,
COEUHAIONAA TTOCAEAOBATENBHO BO3HUKAIOMIMUE JIN-
CThsl, — 3TO CHUPAIb C HOJee UINU MEHEE MOCTOSH-
HBIM YIJIOM MEXAY COCEAHUMH JUCTBAMU, OIUZKUM
Yy MHOTHUX PACTEHHUI K TAK HA3BIBAEMOMY YIJy 30JI0-
TOTO cedeHusd. [IpH KpPyroBoM, WIM IJUKIHYECKOM,
THUIIE K OJJHOMY Y3JIy IPUKPEIIEHO ABA JIUCTA (CYIIPO-
TUBHOE JIMCTOPACIIONIOXEHUE) WU 00Jiee ABYX (My-
TOBYATOE JIUCTOpACHONOXeHUE). Te xxe 3aKOHOMEp-
HOCTHU CYLIECTBYIOT U B PACIOJIOXKEHUU OPraHOB
LIBETKd — YAMIEJUCTUKOB U JIEIECTKOB WU JTUCTOU-
KOB IIPOCTOT'O OKOJOLUBETHUKA, THIYMHOK, TUIOJOTUC-
TUKOB. TOJIBKO, B OTJIIMYHE OT BEI'E€TATUBHOI'O 1106Era

LiBeTkM ABYX pacTeHUit U3 ceMeiCcTBa NOTUKOBBIX, MAIOCTPUPYIOLLME Pa3Nnyme MeXAY KPYroBbiM (LLMKITUYECKUM) U CMMpanbHbIM pac-
nonoxexuem opraHos. CneBa — cnupanbHblii LBETOK YncTAKa BeceHHero (Ficaria ficarioides); cnpaBa — LMKIUYECKUI LBETOK BO-
pocbopa o6bikHOBeHHOrO (Aquilegia vulgaris). B kaXpoM cnyyae Ha LBETKE NPOHYMEpPOBaHbI OpraHbl OKONOLBETHUKA. Y YMCTAKA X
MOXHO BbICTPOUTb B HEMPEPbIBHbIIA NOCNEA0BATENbHbIA PAA C YINAMU MEXAY COCEAHUMU OpraHamy, B LeIOM BAN3KMUMU K YTy 30710~
TOro ceveHus (okono 137°). MepBsble TpU OpraHa LBeTka YMCTAKA (YaWenncTukn) Ha poTtorpadun He BUAHLI. Y Bogocbopa opraHbl
SBHO CrpYNMUPOBaHbl B KPYr¥ no NATb B KaXA0M. Ecin Gbl Mbl U3yYanu paHHWe CTaguK pa3BUTUA LBETKA C MOMOLLbIO CKAaHUPYIOLEro
3N1€KTPOHHOTO MUKPOCKONA, TO MMENN Bbl BO3MOXKHOCTb ACHO YBUAETb: BCE OPraHbl LBETKA YNCTAKA (BKNIOYAA ThIYUHKM M NECTUKM)
pacnonoxeHbl N0 eAMHOI CNUpPany, a BCe OpraHbl LiBeTKa BOA0COOPa pacnonoxkeHsl B Kpyrax, no natb.

®oto C.P.MaitopoBa
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pacTeHus, MEKAO0Y3/IUs B IBETKE IIPEJEIbHO YKOPO-
YECHBI, 4 Y3JIbl COJIUKEHBI MEXKAY COOOM.

HauuHas co BTOPOU MOJOBUHBI XX B. Cpe/in 60Ta-
HUKOB 6OblJIA OCOOEHHO MHOMYISIpHA TEOPHUS NPOUC-
XOXAEHUSA TOKPBITOCEMEHHBIX PACTEHUU, CTOPOH-
HUKM KOTOPOM CYMTAINA OYEHDb BAXKHBIM ITOJYEPK-
HYTb CIIMPAJIbHBIN XAPAKTEP PACIIONIOXKEHUS BCEX OP-
I'AHOB B JPEBHEHIINX LIBETKAX. DTO IOJIOKCHUE BO-
IJIO B MHOXKECTBO YYEOHUKOB U CBOAOK. OJJHAKO aB-
Topel npoekra eFLOWER npumiu K BBIBOJY, 4TO
«IIEPBOLBETOK» ObUI CKOPEE IIUKINUECKUM, YEM CIIU-
panpHbIM [1]. OHM cpenanu CTOJNb UHTEPECHOE 3a-
KII0OYE€HUE, NIPUMEHNUB CIOXKHBIM MATEMATUYECKUN
METOJ| AHAJIM34d JAHHBIX O LBETKAX COBPEMECHHBIX
pacTeHuil (OJJUH U3 BAPUAHTOB 0AMECOBCKOrO aHA-
nu3a). PaHee yueHble NBITAIUCh UCIIOIb30BATh Hoee
IPOCTON (M, YECTHO I'OBOPS, rOpa3fo 60Jee MOHAT-
HBIN) METOA MAKCUMAJIBHOU S9KOHOMHWH, HO OH /1B
HEOJHO3HAYHDBIN PE3YJIbTAT.

HeonpeneneHHOCTh B OTBETE HA BOIPOC, ObLI 1N
«IIEPBOIBETOK>» CHUPAJbHBIM MIU I[UKIUYECKUM,
BO3HHMKAET U3-32 TOr'0, YTO YaACTb HAMOOIEe OIU3KUX
K «KOpHIO» (PUJIOT€HETUYECKOTO JIEPEBA COBPEMCH-
HBIX HOKPBITOCEMEHHBIX PACTEHUU UMEET IUKINYEC-
KHE I[BETKH, 4 4dCTbh — CIUPAJIbHBIE, IPUUEM CEMEH-
CTB4 C 9TUMU LIBYMH TUIIAMU I[IBETKOB «HCpCMCH_IaHbI»
Ha PUIOTEHETUYECKOM Jepese. M BoT Oosee Clox-
HBII TIO/JIXO/ ITIO3BOJIMJ IPEOJOJIETH CTAPYIO IpobdIIe-
My U CKJIOHHUTBCS K BBIOOPY IMKJIMYECKOTO I[BETKA
KAK MCXOJHOTIO BAPMAHTA B 3BOJIOIIUN MOKPHITOCE-
MEHHBIX. OJJHAKO ABTOPHI OOCYKAAEMON CTATbhU [1]
IIOKa34a/11 HCpBI/I‘lHOCTb OUKINYECKOI'O pacnonomc—
HUS TOJBKO JJISI JUCTOYKOB OKOJOIIBETHUKA™ U ThIUH-
HOK. PacnosoxeHnue XEeHCKUX OPraHoB (IJIOJOJIHUC-
TUKOB) IPUMUTUBHOI'O [IBETKA OBLIIO PEKOHCTPYUPO-
BAHO UMHU KAaK CIIUPAJIBHOE, 4 HE IIUKINYECKOE.

Kypuaa Jdlpupoga» [10], MHOrHE HAYYHO-IIOIY-
JIAPHBIE U3JAHUA HAITHCATH 00 3TO¥ 0COOEHHO-
CTH MOJIE€JIH JPEBHEHNIIEIO IIBETKA, CTABIIECH OJi-
HHM H3 KJII0Y€BbIX MOMEHTOB BO3ZHHUKIIEH JHC-
KYCCHH, HO J€TAJIbHO O IPHYHHAX HAYYHOIO
CIIOpPa CKAa3aHO He OBLIO.

Ecii BAaBATbCA B IOAPOOHOCTH, TO UCIIOJIb30BA-
HUE 0AMECOBCKOI'O AHAIN3A IO3BOJIAET PAHXKUPOBATD
CTENeHb OOOCHOBAHHOCTU CHEAAHHBIX 3aKIIOUYCHUH,
1 YBEPEHHOCTDb y4adCTHUKOB IIpoekTa eFLOWER B 110-
JIY4EHHBIX UMU BBIBOAAX O PACIONOKEHUN THIYUHOK
1 IUIOJIOJIMCTUKOB ObIA KAK P43 HE OYEHb OOJIbIIAS.
Tem HEe MeHee, UMEHHO KOMOUHAIIUS ITUKIUYECKOTO
PACIIOJNIOKEHUSA JTUCTOYKOB OKOJIOLIBETHUKA U CIIH-
PaJBLHOTO IIOJONMUCTUKOB ObUIA BBIOPAHA ABTOPAMU
JJI CO3/TAHUA TPEXMEPHON XyJJOKECTBEHHON MOJE-
JIA «IIEPBOLBETKA», KOTOPAA YK€ LIHUPOKO PENpPOAY-
LUPYETCS U CTAHET BECbMA IONYJSAPHA B JAJbHEH-
meM. [Tpr 06pa3HOM BOCIPUATUN ITOW MOJENN Ja-
JIEKO HE BCE JIOAU OYAYT YUYUTHIBATL MH(POPMAIUIO

* PasjieieHust HA YAIIEUKY U BEHUUK Y «[IEPBOLBETKA> HE ObLIO. —
IHpumen. /], /1 Coxonosa.

06bemMHas MofeNnb «NpoTOLBETKa». PEKOHCTpYKUMS co3haHa
B pamkax npoekta eFLOWER [1].

O CTENEHU YBEPEHHOCTHU ABTOPOB B TOM WM MHOM
KOHKPETHOM IIPU3HAKE.

Hama KpUTHKAa COCTOUT BOT B UEM: MBI HE 3HAEM
MPUMEPOB NEPEXOAA OT HUKIUYECKOTO PACIOIONKE-
HUS TBIYUHOK K CIUPAILHOMY PACHONOKEHUIO TJIO-
JOJIACTUKOB Y KAKOTO-THOO COBPEMEHHOI'O PACTEHUA
U MO3TOMY NPEATIONATdEM, YTO TAKOTO MEPEXO/A HE
BOJKHO OBLIO (DOPMHUPOBATHCA U Yy UCKOMAEMBIX
NPEJKOB MOKPBITOCEMEHHBIX. [IpU 3TOM JTMYHO MHE
CAMBIM HMHTEPECHBIM MPEJCTABIISCTCSA JAXKE HE KPU-
TUKA ONyOJMKOBAHHON PEKOHCTPYKIIUU «IIEPBOIBET-
Ka», 4 OCO3HAHUE TOrO (PaAKTA, YTO U3MEHEHHUE TUIA
PACIIONOKEHUA OPTAHOB NIPH NEPEXOJE OT MYKCKOM
06/IaCTH IBETKA K JKEHCKOH, MO-BUANMOMY, IPEJ-
cTaBiasgeT COOOM «3alpEHIEHHBIN» BapuaHT. Hautu
9BOJIIOIMOHHBIN 3aIPET, HE ONUCAHHBIN PAHEE B Ha-
YK€, — 9TO OYCHb YBJICKATCIbBHO, TCM 0oJjiee 94TO HET
HUKAKOTO BHATHOTO OOBACHEHHUS, IOYEMY B IPUPOJIE
NPEMIOKEHHOIO COUYETAHUA NPU3HAKOB Yy LIBETKA HE
6p1BaeT. Temepb MBI OY/IEM UCKATh NPUYUHEBL. MBI I1O-
JIATAEM, YTO OHHU KPOIOTCA B HEKMX 3aKOHOMEDPHOC-
TAX PEryJsaliuu MOpP(OreHe3a 1[BETKA, KOTOPHIE €Ie
npeACTOUT ONMUCATD.

IToxy4gaercs, uro ganHble npoekTa eFLOWER cru-
MYJHPOBAJIH HOBBIM HAYYHBIH ITOUCK?

KoneuHo, 3T0 O4eHb LIEHHBIE, OYEHb OOBEMHBIE
JaHHBbIE. MBI U3 O6IMUX COOOPAKEHUN (MOXKHO CKa-
34Th, U3 JUYHOI'O OIBITA) IPEANOTOXUIN, YTO HE
JOJDKHO OBITh LIBETKOB C U3MEHEHUEM TUIIA PACIIOJIO-
JKEHUA OPTAHOB IIPU IIEPEXO/E OT THIYMHOK K IIOJO-
aucrukaM. ITocie 3TOro HnpuneabHO NPOCMOTPENN
CBEJEHUSA MO BCEM BUAAM, OXAPAKTEPHU3OBAHHBIM
B ONYyOJMKOBAHHON (DYHAAMEHTANIBHOMU cTaThe [1].
W oOHApYXUIN B MATPULEC JAHHBIX OYKBAJbHO €/IU-
HUYHBIE BUJIBL, I KOTOPBIX 110 JIMTEPATYPHBIM UC-
TOUYHHKAM OINHUCAH TAKOI nepexoj. Mel 00paTUINCh
K IIEPBOMCTOUYHUKAM, C KOTOPBIMH PabOTaNIN AaBTOPHI
npoekra eFLOWER, 1 0ka3an0c¢h, 4TO 1160 B IIyOIH-

OPHUPOJA « Ne5 « 2018




BOTAHMUKA

KallMM BKPAJIach OIl€YaTKa, 1M0O0 JaHHBIE HE TaK MH-
TEPIPETUPOBAHBL U T.JI. B 11€710M mOC/IE BHUMATENb-
HOT'O PAaCCMOTPEHUS KaXKAOT'O HEOOBIYHOIO Clydas
MBI IPUIIUIXA K BBIBOJLY: B HA0OPE AHATU3UPYEMBIX CO-
BPEMEHHBIX BHUJIOB OTCYTCTBYIOT JOKYMEHTHPOBAH-
HbIE€ CJy4ad M3MEHEHHUS TUIIA PACIOJIOKEHHUSA Opra-
HOB IIPHU IIEPEXOJE OT THIYMHOK K IVIOIOTUCTUKAM.

EcThb 1H BO3MO3KHOCTh BCTYNHTH B IIOJE€MHKY
C ABTOPAMH IEPBOT0 ONHUCAHHUA ITUX BUJAOB?

Ecnn mepBoucrounuk gatupyerca XIX uam cepe-
JuHOM XX B., C aBTOPOM, YBBI, CIIOPUTH MO3/JHO, XOT
B Hallled paboTe MBI IOPOU MOJIEMU3UPYEM C YUEHBI-
MU NPONUIOTO. ITONYYHUI0Ch, YTO, KOT/Ia TPOBEIN AHA-
13 60JBIMIOro 06beMa JAHHBIX, MOAOOHBIE MpPOOIIE-
MBI — ONEYATKH, OMUOKU OMUCAHUA MOP(PONIOTUU —
BBIIIUIM HA CBET. EC/IM ¢ aBTOPAMU NEPBOUCTOUYHHUKOB
CHOPUTDb HENb3dA, TO C ABTOPAMU CTATbu [1] BOomHE
BO3MOKHO KOHCTPYKTHUBHOE OOCyxacHUE. Ham 6bLI10
OYE€Hb IIPUATHO, YTO B CBOCH OTBETHOU CTATHE [3] OHU
COIVIACWJIUCH C HAlIeH KPUTHUKOM IO KOJUPOBAHHUIO
YK43aHHBIX HAMU BUJIOB U, IJIABHOE, C BBIBOJOM 00 OT-
CYTCTBUHM CIY4d€B C U3MEHEHHUEM THUIA PACIOJIOXKE-
HHS OPrdHOB IIPH NEPEXOJE K KEHCKOU YaCTH IIBET-
Kka. bosee TOrO, M3MEHUB IOCAE 3TOIO 3HAYEHUA
B OYEHb HEOOIBIIOM YHCIE AYEEK TAOIUIBI UCXOJ-
HBIX JJAHHBIX, A4BTOPBl MOJYYMIN U NIPEACKA3aHHBIN
HAMU PE3YJILTAT O NEPBUYHOCTHU LIBETKA C IJUKINYEC-
KHM PACIOJOXKEHUEM BCEX OPIdHOB, BKIIOYAs MJIO/0-
JIUCTUKHU [3]. Bupouem, OHU CIPABEATUBO OTMEYAIOT,
YTO ObUIO OBl JETKOMBICJIEHHO IPUHUMATD IIOJTYYCH-
HBII pE3YJIBTAT KaK UCTUHY B ITOCJIE/JHEH NHCTAHIIUH.

M BCE K€ TJIaBHBIE NPOOIEMBI AHANIM3A JAHHBIX
BO3HHUKAIOT HE U3-32 TEXHUYECKUX BOIIPOCOB, 4 B CU-
Ny TJI06aNbHBIX NpUYKH. Hanpumep, Mbl 00CyXKAaEM
BOIIPOC O TOM, K4K B IIBETKE PACIIOJOKEHBI IECTUKHU:
10 KPYT'y WX IO cnupanu. Ho BeJb €CTh MHOXKECTBO
pacTEeHU C OJJHUM MECTUKOM, U UX HAMHOI'O 60JIb-
e, YeM PACTEHUI C OJHOHU TBIYMMHKON. M B JAHHOM
ciaydae, Jaxe €CIU Mbl U36aBUMCA OT IPONYCKOB
B MATPHUIIE, CBA3AHHBIX C OAHAJBHBIM OTCYTCTBHEM
CBeleHUN 006 MHBIX NPU3HAKAX TAKOTO PACTEHHUS,
C TPYAHOCTAMH BBIABAECHHUA T'OMOJIOIMH, C APYIUMU
npobysemMaMu 60JbIIUX JAHHBIX, Y HAC BCE PABHO He-
130€KHO U OOBEKTUBHO OCTAHETCS IPOINYCK, CBA3AH-
HBII1 C PACIOJIOKEHUEM IIECTUKOB B €T0 LIBETKE. M Ha
CTaAUU KOMIIBIOTEPHON OOPABOTKH AAHHBIX TOU-
HOCTD IIOCTPOEHUI IO TBIYMHKAM (YCJIOBHO I'OBOPA)
OyZeT BBIIIE, UEM IO IIECTUKAM. (B Kako# mepe 3tu
IIOCTPOEHHUA OTPAXKAIOT OO'BEKTUBHYIO PEATLHOCTD —
XOpomun Bonpoc.) To MeECTO B MOJIENH «II€PBOIBET-
Ka», KOTOPOE HAM XOTEIOCh Obl UCIPABUTH, KAK Pa3
CBA34HO C 3TUM MIPU3HAKOM, U ITOUTH NOJTOBUHA s4e-
€K MATPUIIBI IO HEMY IO PA3HBIM IPUYUHAM HeE OblIa
34II0IHEHA. B cBOoeM oTBETE [3] YUACTHUKU IIPOEKTA
eFLOWER ykaszany, 4TO OHU IIPOBEJIU CIIECLUAIbHBIN
TECT HA 3HAYUMOCTDb JAHHOIO 3(P(PEKTd U CUUTAIOT,
YTO OHA HEBEJIUKA, HO 3TO — B JAHHOM KOHKPETHOM
ciydae, a B o6men popme BONPOC, HA MOM B3IJIAL,
OCTAETCA OTKPBITHIM.

ITo cymecTBY, pe4b HIET O KPHU3HUCE B HU3YUCHHH
3BOJIOIUU?

Ja, Hy>)KHbl HOBBIE 33Jd4d, U PEATNU3ALUA [IPOEKTA
eFLOWER — npumep HPOABMXKEHUA K UX PEILICHUIO.
YeTBepTh BEKA JTIOAU C OTPOMHBIM JHTY3MA3MOM U yC-
MIEXOM 3aHUMAIUCh IOCTPOEHUEM MOJEKYIAPHO-(DU-
JIOTEHETUYECKUX [EPEBbEB U PEIIMIN MHOI'ME IIPO-
6sieMbl. Teriepp Ha OYEPEAU UHBIE BONPOCH — IO-BU-
JUMOMY, CBSI3aHHBIE C MOposoruen. Mopgonorus
BA’KH4 €IIE U IIOTOMY, 4TO €CTb [JBa POJA CBUJETEIbCTB
3BOJIIOLUU: HENIPAMBIE, MU MOJIEKYIAPHBIE, OTPAKEH-
HBIE B I'€HETHYECKOM PA3HOOOPA3ZUM COBPEMEHHBIX
OpPTaHU3MOB, U IPSAMBIC CBUJETEIbCTBA — HCKOIIAE-
MBIE OCTATKH OPTAHU3MOB. MBI JIOJUKHBI UX OOBE/IU-
HUTb, CUHTE3UPOBATb. A 3TO MOXHO CAENATh TOJbKO
yepe3 MOp@onoruio. JInsa caMbelX APEBHUX UCKOIAe-
MBIX OCTATKOB (HAIIpUMED, A1 CBULETENbCTB MEIOBO-
IO MEPUO/A) MBI HUKOT/d HE TOJYYUM MOJEKYIAPHBIX
JAHHBIX. MEX/y TEM MBIl OYEHb IUIOXO YMEEM Hd OCHO-
BAHUU MOP(MOJIOIMYECKUX I[IPU3HAKOB PEKOHCTPYH-
POBATDb 3BOJIOLUIO. DTUX IPU3HAKOB HAM HE XBATAET.

OueHb 4Y4aCTO YYEHBIM HYXKHO <«OTKATHOPOBATDH>
TAK HAa3bIBAEMbBIE MOJIEKYJIAPHBIEC YACHl, UJIU OLCHUTD
CKOPOCTb, C KOTOPOU NPOABIAIOTCA MyTAlUN (YEM
60JIbIIIE UX HAKOMMWIOCH, TEM JAJIbIIE 3BOTIOIUOHHO
Pa30IUIMCh BUABI, UMEIOIUE OOIIEro mpeaka). 4ro
JIENaTh, €CJIM HA IYTU OT OOIIETO MPEAKA /O OAHOTO
13 COBPEMEHHBIX HAM BUJAOB HAKOIMJIOCh MEHBIIE
MyTALUH, Y4€M O JPYIOI'O HbIHE JKUBYILEIO BUAA? DTO
O3HAY4ET, YTO MOJIEKYJIAPHBIE YdCHl HUIK B MEPBOM
U BO BTOPOM CJIy4asAX C PA3HOU CKOPOCTBIO (M TAKOE
CAYYAEeTCs CIJIOMb U pAoM). Kak MBI OyieM onpe/jie-
JIATb BPEMS, KOI'LA POLCTBEHHBIC BUABI PA30LLIUCDH?
MpbI HE MOKEM Pa3 U HABCEIZIA OTKAIUOPOBATD YACHI,
IIOCKOJIBKY B KQK/JOHU BETOYKE 3BOJIOLIMOHHOIO epe-
B4 CKOPOCTb HE MOCTOAHHA. 3HAd BO3PACT KAKOTO-
160 MCKONIAEMOI'0 U UMESI BO3MOKHOCTb YETKO OT-
HECTU €r0 K HEKOU Ipynmne (HalpuMmep, CEMEUCTBY),
MBI I10JIy4d€M OCHOBAHUE YTBEPXKIATb, YTO COOTBET-
CTBYIOIIAS IPYIIA HE MOXKET OBITh MOJIOKE BO3PACTA
HckomaeMoro. [TIogoO6HbIe JaHHBIE MOKHO UCIOIb30-
BATb /I OLIEHKHU BO3PACTA TEX BETOYEK SBOMIOIMOH-
HOI'O JI€PEBA, 1€ UCKOIMIAEMbIE OCTATKU HE HAMJICHBI.
JlesaeM MBI BCE 3TO UCKIIOUYUTEIbHO HA OCHOBE MOP-
(ponoruu, NOCKOIBbKY y HAC €CTb NMPEACTABICHUE 00
0OJIMKE OPTraHU3MOB U3 JAHHOTO CEMEUCTBA, 0OPaA3hI
APYTUX CeMENCTB. HEMHOIO CIYKABIIO U CKAXY, 4TO
060MTUCH 0€3 3KCIEPTHBIX OLIEHOK TYT HEBO3MOKHO.

CooTHOCUTH MOP(ONOTUUYECKHUE U MOJIEKYIAP-
HBI€ JJAHHBIE — 3TO BBI3OB HAIIET'O BPEMEHHU.

Ecin Hay9HOE COOOINeCTBO OCO3HAET 3TOT BHI-
30B, BEPOATHO, CO3PEBAIOT HOBBIEC, IPOPHIBHEIE
pelleHusA, KOTOPbIE€ NO3BOJIAT BBIMTH U3 TYIIHKA?

Taxue cob6bITHS BCEIIA IPOUCXOAAT BHE3aNHO. Ha-
npumep, 6osee 30 yeT HA3a] NPOU3OIIE] NPOPHLIB
B MOMCKE MCKOMAEMBIX LBETKOB. I'pymma M3BECTHOU
HIBEJCKOU HCCIEROBATENBHULIBI D.M.Opunc Hay4u-
JAChb HAXOAMUTb MAJIEHBKHE HCKOIAEMBIE I[BETOYKHU
C XOPOUIO BBIPAKEHHOU BHYTPEHHEN CTPYKTYpOIt [11],
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BOTAHMUKA

O4Y€Hb pa3Hble. CeMYac UX HAUIEHO YXKE OUEHb MHOI'O,
1 3TO NMPUHIUINAILHO HOBAS CTPAHUIIA B U3YUYCHUU
3BOJIIOIIMOHHON UCTOPUU NOKPBITOCEMEHHBIX.
OTBeuas Ha Ball BOIIPOC O BEIIAX, MEHAIOMUX X0/
HAYYHBIX MCCIEJOBAHUI, 3AMEUY: MHOTOE 3aBUCUT OT
TEXHUYECKON OCHAIEHHOCTU Jsaboparopuil. Eme
20 jleT HA3a] HUKTO HE IIOMEIAJ LIBETKU B CUHXPO-
TPOH, U MBI 3HAJIN GECKOHEYHO MEHbIIE 00 MCKOMae-
MBIX 0O'bEKTAX. B mocieanue rojipl GUOIOTU MHUPOKO
HCIOJB3YIOT 3TO 060PYJOBAHUE, TO3BOJAIONIEE TIPO-
BOJAUTH TOMOTPA(UIO OUEHDb BBICOKOTO PA3PEMIECHUS.
Baxknele 3apyOeRkHBIE pAaOOTHI 1O OOTAHUKE U 300J10-
MU COIEPKAT JJAHHBIE, TOJYYEHHBIE C TOMOIIBIO CHH-
XpOTpOHA. XOTd OTEYECTBEHHAA (PU3UKA BHECTA BAXK-
HBII BKJI4/] B 06JIACTU CO3/1aHUS YCKOPUTENIEH 3JIEMEH-
TAPHBIX 4YaCTUL, MBI B MI'Y He mMeeM BO3MOKHOCTH
HCIOJIb30BATh CHHXPOTPOH JJIA HYX/ OOTAHUKH.
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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, e(FLOWER, angiosperms, flower, molecular phylogenetic tree, morphology, homology.
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flepBass Haxogka yrAepogHhbiXx
HaHompyb6ok B npupoge

M.IO.IToBapenubix', E.H.Marsuenko?, A.B.ITasnukos?, T.b.llaTamosa’
‘Uncmumym ucmopuu ecmecmeodnanus u mexunuxu umenu C.H.Basunrosa PAH (Mockea, Poccus)
‘Mumnepanozuveckuii myseu umenu A.E.Pepcmana PAH (Mockea, Poccus)

SMockoeckuti 2ocyoapcemeennuiii ynugepcumem umenu M.BJlomonocosa (Mockea, Poccus)

B ypounmie [xkapakyayk (mycTbiHs KbI3bUIKYM, Y36€KMCTAH), KOTOPOE MHUPOKO U3BECTHO MAJEOHTOJIOTMYECKUMU HA-
XO/KAMH, B IUIAKOOOPA3HBIX I'OPHBIX IIOPOAAX, B UHTEPCTULMAX MEXK/Y 3€PHAMU KBAPLA M KAJIUEBOI'O IIOJEBOI'O
mnaTa, O6HAPYKEHBI YIJIEPOJHBIC HAHOTPYOKH, DyIAEPEHDBI U PY/IEPEHON/IBI, O6PA3YIOMIHE CITYyTAHHO-BOJTOKHUCTHIE
arperaTel MHAUBU/IOB PA3MEPOM HECKOJIBKO HAHOMETPOB. DTO NEPBAsA HAXOAKA B IPUPOJIE YTITIEPOJHBIX HAHOTPYOOK
C HAMMCHBIIUM BHYTPEHHHUM JJUAMETPOM ~1 HM. PaHee OHM ObUIM CUHTE3UPOBAHEI B BBICOKOTEMIIEPATYPHBIX YCJIOBH-
AX C KATATU3ATOPAMHU B BU/IC MCTA/UIMYCCKUX MM KAPOUHBIX HAHOYACTHI,. C IOMOMIIBIO BEBICOKOPA3PEIAIOIECH ITPO-
CBEYMBAIONWEN U CKAHUPYIOMEN 3JIEKTPOHHON MUKPOCKOIIUM OIIPEJIE/IEH JUAMETP YIIEPOAHBIX (PyuiepeHos (o1 1-2
10 30-50 HM) U HAHOTPYOOK (0T 1-3 10 40-60 HM). VIIepOgHbIE HAHOTPYOKH IMHOM OT 7—10 HM O HECKOIBKUX
COTEH HAHOMETPOB XAPAKTEPUIYIOTCA MHOTOCIOMHBIM CTpOeHuEeM (OT ABYX-TpeX g0 40 cloes).

KiaroueBsnie caoBa: /pkapakyyK, KbI3blIKYM, MHOTOCTONHBIE YITIEPO/JHbIE HAHOTPYOKHU, (PYJIJIEPEHBI, BBICOKOpA3pE-
HIAI0INAsA IPOCBEYMBAIONAA U CKAHUPYIONAd 3JIEKTPOHHAA MUKPOCKOTIHA.

Dynrnepenvt u HAHLOMPYOKU CMPYKMYPHO YHUKANbHbL
U, Cmpo2o 2060, He OMHOCAMCA HU K KAKOU U3 U3BCCINHBLX
popm mamepuu: meepooil, KPpucmanrruwecrkoil,
n06ePXHOCMHOL, MOLEKYIAPHOLL, KAACMEPHOLL U M.O.

Cymuo Muxuma, 1994

PU MUHEPAJIOrO-NETPOrPapUUIECKOM UCCIE0-

BAHUU HUIAKOOOPA3HBIX IY3bIPYATHIX I'OPHBIX

NIOpOJ, HAWJEHHBIX HenaBHO H.B.JlapuHBIM
u B.A3ronHukom B ypouuine [Ixapakyayk (Kbi3pui-
KyM, Y30€KHUCTAH), B IIeMEHTE TPYOOBUHBIX IIOCTPO-
€K MBI OOHAPYKWJIM MHOTOCJIOMHBIE YIJIEPOJHBIE HA-
HOTPYOKU B COCTAaBE CIYTAHHO-BOJOKHUCTOTO arpe-
rara yrja€poOAHBIX HAHOMMHEPAIOB — (PY/UIEPEHOB,
(ymrepeHon10B, 6ApENIEHOB U AP.

U3 uctopuu Bonpoca

dynnepeHsl 6bUIM BBIIEJIEHBI U3 CAKU B OOJIAKE, CO-
CTOAIEM M3 ATOMOB YIJIEPO/d, IOC/IE NPOBEACHHOIO
B 1985 1. aKCmepuMeHTa IO MOJEJIUPOBAHUIO MPO-
I1ECCOB, KOTOPBIE NMPOUCTEKAIOT BO BCeENeHHON NpU
BO3JEUCTBUN YIAPHOU BOJHBI OT B3PBIBA CBEPXHO-
BOM. He mpouuto u mecTy JET MOCie OTKPBITUA HO-
BOI (POPMBIL yIiiepoaa, Kak B 1991 r. cuHTe3suposaiu
YIJIEpOJHBIE HAHOTPYOKU. KOMUECTBO MyOIMKALIHI,
MOCBAIEHHBIX 3TUM VAUBUTEIbHBIM OOBEKTAM, Ha
CErOJHAMHNN JEeHb NePEBANUNIO0 Aaneko 3a 100 ToIC.

Bomnee cOTHM roCcyJapCTBEHHBIX U YACTHBIX J1A00PA-  CTpyKTypbl annoTpONHbIX MUHEPanbHbIX MoaudUKaLmuit yrie-
TOPHUH BO BCEM MUPE PA6OTAIOT HAJ TPOHIEMOIT CHH- poja: @ — anmasa, 6 — rpaduta, 8 — NOHCAENNNUT], 2—e —
TE3a YIIEPOAHBIX (PY/UIEPEHOB U HAHOTPYOOK (4 TAK-  chynnepeHos: 2 — Cg, 0 — Cssop € — Cyo, ¢ — amopchHOro yr-
K€ UX HEYIJICPOJHBIX aHAJOTOB) C 3apaHEe 3alaH-  nepopa, 3 — OAHOCNONHOM YrIepoAHO HaHoTPy6KK. Mocnea-
© IMoBapenHbx M.IO., MarsueHko E.H., [TaBnukos A.B., H1e NATb — peHTreHoamopgHble.
IaTanosa T.B., 2018 ru.wikipedia.org
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Muxaun IOpvesuu Ilosapennvix, Kanou-
0am 2e01020-MUHEPANO2UMCCKUX HAYEK, 00K-
mopanm Hucmumyma ucmopuu ecmecmaeo-
3nanun u mexnuxu umenu C.H.Basunoea
PAH. Obaacmb HAYUHbIX UHMeEePecos — meo-
pus munepanozuu u nempozpapuu.

Enena Huxonaeena Mameéuenko, KaHou-
oam 2e0/1020-MUHEPASLO2UMCCKUX HAYK, YUe-
Mol cexpemaps Munepano2uueckozo my3es
umenu A.E.@epcmana PAH. Cnevyuanucm 6 00-
AACMU KPUCMAAN02pAPUU, KPUCMANLOXU -
MU U OHINO2eHUU MUHEPANO0E.

Anexcanop Baaoumupoeuu Ilasaruxos,
Kanouoam Pu3duKo-mamemamueckux Hayx,
ooyenm Pusunecrko2o paxyasvmema MocrKos-
CK020 20CY0apcmeeni020 yHugepcumema
umenu M.BJlomonocoga. Obnacms HAYUHGIX
unmepecos — CNeKmpocKkonus Komounayu-
OHHO20 PACCEAHUS.

Tamovana Bopucoeéna Ilamanoéa, KaHou-
0am XUMUUCCKUX HAYK, OOUCHIN XUMULECKO-
20 parynremema moz20 xe YHueepcumemda.
anumaemcs mepmureckum anaiu3om 6e-
uecmaa.

JOB KaK INPOTOMHHEPAJIOB MBI
npejckazanu eme B 1983 r., onu-
CaB HX BO3MOXHBIE CBOUCTBA:
cpepuueckyio popMy MONBIX 06-
PA30BAHUN, COCTOAIMUX U3 OJHOM
WA HECKOJBKUX IEPBUYHBIX YI-
JIEPOJIHBIX IIOBEPXHOCTEN; HEKPU-
CTAIOIPAPUUHOCTD U PEHTIEHO-
amopdHOCTS [5-8].

A Kak o6CTOHUT AeN0 C UX Ha-
XoxgeHueM B npupope? Oyi-
JIEPEHBl OOHAPYXKUIU B 3E€EMHBIX
ycaoBusax Ha Teppuropuu CIIA:
B (pyasrypurax Konopajo, B npo-
JOVKTaX JIECHBIX I1OXaPOB, BHI-
3BAHHBIX MAJE€HUEM METEOPUTA
Flaxborn River; B ygapHOIl 6pek-
yuu acrpobisemrpl Capgbepu pno-
KEMOPHUIICKOTIO BO3PACTd; B IPO-
OYKTaX BBIOPOCOB M3 YAAPHOIO
Kparepa MUKPOMETEOPUTA U3 06-
MIUBKUA AMEPUKAHCKOTO KOCMUUE-
CKOTO CIYTHHUKA; B TJIMHHUCTHIX
MOPCKHUX OTIOXEHHUAX — MapKe-
pax mageHusa KPyImHOTO METEOPHU-
T4 HA IPAHULEC MeJld U NTAJIEOTeHd.
Hamnm ux u B Poccun — B IIyH-
rurax Kapenuu. Bo BHE3EMHBIX
00beKTaX (PyanepeHsl 3apUKCU-
POBAHBI B BEMIECTBE HEKOTOPBIX
TUIIOB METEOPUTOB U B MEK3IBE3/]-
HBIX U MEXIIJTAHETHBIX I'd30TbLIC-
BBIX yvacTunax. Cojep:kaHue yr-
JEPOAHBIX (PY/UIEPEHOB BO BCEX
MEPEUYUCIEHHBIX CIy4Yadx KpanHe
HEBEJIUKO U MU3PEJKA JOCTUIAET
HECKOJIBKUX COTBIX WJIH JECATBIX
ponen npouenra (9, 10]. McTun-
HBIX VIJEPOAHBIX HAaHOTPYOOK,
T.€. C BHYTPEHHUM JUAMETPOM
~10 A (1 M) panee B mpupoje HE
BcTpevanu. MMerTcda umb Co-
O6IIEHUA O HAXOJKE YITIEPOAHBIX
MHUKPO- U CYOMUKPOTPYOOK B HED-
T JEUCTBYIOIEN CKBAKUHDL, IIPO-
OYpeHHOII B MEKCHKAaHCKOM 3a-
nuse [11], B IpUpOJHBIX rpadu-
TOBBIX TJIOOYJIAX U3 MATMATHUYEC-
kux Pt-Ni-cynppuaueix pyxa Tai-

HBIMU MapaMeTPaMU: AUAMETPOM, KOJIUUECTBOM CJIO-
€B, YIJIAMU XUPAJTBHOCTH, TUIIOM IPOBOJUMOCTH, J10-
NUPOBAHHBIX PA3JIUYHBIMU XUMUUYECKUMU SJIEMEHTA-
MU U MOJIEKYJIAMH WIHM IMOKPBITHIX UMH (3HJO- U K-
3o(ymrepennr) [1-4].

VrinepoJ, — YeTBEPTHIU IIOCIE BOAOPOJA, TEIUA
U KHUCJIOPOJA MO PacHpOCTPAHEHHOCTU BO BceneH-
HOI a1eMeHT. Ho, B OT/IMYME OT HUX, OH UMEET Ye-
TBIPE BAJIEHTHBIE CBA3U U IOTOMY CIIOCO6EH 00pa30-
BBIBATb NPOCTPAHCTBEHHBIE MOCTPOUKHU. Haxoxje-
HHE LEJOCTHBIX TPEXMEPHBIX YIVIEPOAHBIX UH/UBU-

Haxa [12] U B MIYHTUTOBOM BeleCTBe Au-Pt-Cyib-
(puUAHBIX Py MECTOPOXKACHUI Bakplpuyuk, Bacuib-
esckoe u Kpapnurosad [OpKa 4E€pPHOCIAHLEBOU
dopmanuu Kazaxcrana [13].

B ypounme [xapakygyk copepskaHue Qyiepe-
HOB C BHYTPEHHUM auameTpom =7.1 A, yraepoansix
MUKPOTPYOOK, MUKPO- M HAHOXJIONBEB, d TAKKE
AMOP(MHOro yriepojia JOCTUI'AET HECKONbKUX IPO-
IIEHTOB OT O6IETro 06’beMa MOPOJIbl (IPUYEM COJIEP-
JKaHUE YITIEPOAHBIX MHKPO- M HAHOTPYOOK HE IIpe-
BBIIIAET TPETU UX 06bEMA) [14].
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leonoruyeckas cutyauua

Ypouuie /IKapakygyK pacloOXKEHO B 3AM1aIHOM 4ac-
TH BIAJUHBI MUHIOYNAK B LIEHTPE NYCTBIHU KBI3bII-
KyM, Ha Tepputopun HaBourickon o6 Y36eKkucTaHa.
OHO npeAcTaBaAeT CO60M COBOKYIHOCTb HETTTYOOKNUX
KaHbOHOB-sIYEEK OOIen IIomaabio 30 KM? CI0XKEH-
HBIX OO6JIOMOYHBIMU TTO3JHCMCIOBBIMU T'OPHBIMHU I1O-
pOAaMu 6GUCCEKTUHCKON CBUTBL: IECTPOLBETHBIMH T1€-
PECIAUBAIOMUMUCSA MECKAMU; I'PABEIUTAMY; KOHIJIO-
MEPATAMU U TJIMHAMHU CEHOMAHCKOTO APyCa, KOTOPHIE
OTJIOKMJIMCh B PEYHBIX IAJCOPYC/IAX, MEKO3CPHBIX
[AJIEONPOTOKAX U MEJIKOBOJHBIX MOPCKUX MAJIEOJIATY-
Hax. Ha IeBATH y4aCTKAX YPOUUIIA PACIIONATAECTCH TAK
Ha3bIBAEMBIN KAMEHHBIN JieC [15] u3 6J1U3K0Opacnono-
JKEHHBIX APYT K APYry (PparMeHTOB HIAKOOOPA3ZHBIX
MY3BIPYATHIX TOPHBIX MOPOJ, KOTOPBIE HATOMUHAIOT
110 (pOpME IPEBECHBIE CTBOJIBI BBICOTOM 110 4 M. ITopo-

JBl CJIATAIOT ATIMKAJBHBIE YaCTH HEOONBIIUX XOJIMOB
C BBICTYNAIOMUMU U3 HUX TPYOOBUAHBIMHU, TOXOKUMU
Ha kepia PyMapos NOCTPOUKAMU. BBIXO/BI MOXOXKUX
OpoJ; OOHAPYXKEHBl B NYyCThIHE M3pawnd, B UHaNN,
a B 2013 r. MpI (ITOBapEHHBIX) HAMIIN TOJOOHBIE TOP-
HbIE IOPOJAbLl B MOJAynycThiHE IOXHOM ABCTpaNuy,
BO BCEMHUPHO U3BECTHOM ONAJIOHOCHOM PariOHe BO6JIN-
3u nnocenka Kybep-Ileau.

[Tona pacnpoCTpaHEHUsA TAKUX «(PymMapos» pas-
Mepom 10 30-50 x 70-150 M B 1y1ane oBanbHbL. COTHU
TPYOOBU/IHBIX TEJ PA3TUYHOU CTENEHU BBIBETPENTOCTH
JUAMETPOM OT HECKOJIbKUX CAHTUMETPOB A0 IIOJIyMeE-
TPa ¥ BBICOTOU OT 10 €M /10 4 M UMEIOT KOHLIEHTpUYE-
CKU-30HAIBHOE CTPOEHUE, 110 BCEH BUIUMOCTH, CBS-
3aHHOE C U3MEHEHUEM YCJIIOBUIT MHUHEPAI006pA30Ba-
HUS OT LEHTPA K Kpalo. B 0CEBOI 4aCcTU HEKOTOPBIX
TEJ HAOIIOAETCS MOJOCTh («wKEpPo»). TpyObl cOCTOAT
n3 KBapua (70-75%), KajiueBOro IOJIEBOTO MIaTa

06pasubl kameHHbIX Tpy6 U3 U3pauns (cnpasa) u [Jxapakyayka

. C6op B.H. n H.B.JlapuHsbix. 2016 r.

®oto E.H.MartBueHko

BbicbinKa WAakonofo6HbIX My3bIpyaThix FOPHLIX NOPOA B MONynycTeiHe B okpecTHoCTAX r.KyGep-Mepu (HxHas ABcTpanus) u ux

ob6pasubl. 2013 1.

®oTo M.H0.MoBapeHHbIX
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BbIX0A WNaKoobpasHbix ropHbIX NOPOJ C «KAMEHHbIMU TpyGaMu» B ypouuule [xKapakyayk, nyctbiHs Kbi3blakym. 2016 r.
®oto H.B.Jlapuna

(10-15%), 6uorura (1-2%). MUHEPAIBHBINA COCTAB
[[EMEHTHUPYIOMEN MaCChl BADBUPYET OT 30HBI K 30HE.

MuHepanoro-nerporpaguyeckue
uccnepaoBaHus

M3 KycO4YKa OPOABL, B3ATOIO BOJIU3U IOJOCTH B TPY-
6e u3 JIKapaxkyayka, 6bUIM NIPUTOTOBIEHDI IIPO3pay-
HO-TIOJIMPOBAHHBIE NUIU(MH U aHIUIN(B. MUHEpano-
ro-neTporpapuueckoe U3y4eHue NpoBOAUNI0ChH B Mu-
Hepasoruueckom Mmysee mmeHu A.E.Pepcmana PAH
1 Ha KapeApax MUHEPATOTUH U IETPOJIOTUH I'€ONOTU-
4eCKoro (axyabrera MOCKOBCKOIO rOCYAdPCTBEHHO-
ro ynusepcurera umenu M.B.JJomonocosa (MI'Y). Xu-
MUYECKUH COCTAB YIJIEPOJUCTON MATPHUIILI U MHUHE-
PAJIbHBIX BKIIOYEHUI PA3MEPOM B HECKOJIBKO MUKPO-
METPOB ONPEJENIANCH C MOMOIBIO CKAHUPYIOIETO
3J1eKTPOHHOrO MuUkpockona LEO SUPRA 50VP (ana-
anTukK A.B.KHOTBKO, XUMHueckui axynsrer MIY).
CHUMKH VIJIEPOAHBIX HAHOMHHEPAJIOB IMOJTY4YCHBI
B IIPOCBEUYMBAIONIUX INEKTPOHHBIX MUKPOCKONAX BbI-
cokoro paspemenus (IIOM JEM-1011 u JEM-2100F,
pu yckopsmowmeM HanpsxkeHun 100 u 200 kB, ananu-
Tuku ATborgaHos, 6uonoruyeckuil gaxyasrer MIY,

A.B. n T.5.Eropossl, xumuueckuii pakynsrer MI'Y). Hc-
CIEeJOBAHUA METOJOM CIIEKTPOCKOIIMN KOMOWHAIIMOH-
HOT'O paccesHus BpinonHuan A .B.ITapnukos (puszugec-
kuil akyasrer MI'Y) u B/L.Ilep6akos (kadegpa mer-
POJIOrHMHU TeOIOrnIecKoro dakyasrera MIV) [16, 17].

[Tpexae Bcero B mandax o6paTua Ha ce6st BHUMA-
HHME KBAPIl, TOKPBITHIN CETHIO MPABUIBHO OPHUEHTHU-
POBAHHBIX CYONAapaJUIEIbHBIX TPEIUH (B OOBIYHOM
MAarMaTU4eCKOM, METAMOP(HOTEHHOM WJIN THAPOTEpP-
MAaJbHOM KBapll€ TAKHE CTPYKTYPbl HE BCTPEYAIOT-
Cs) — KaK OyJTO HUCHBITABIIUHN IIOKOBBIE HATPY3KU.
BbulM OGHAPYKEHBI U 3HAYUTEIBHBIE KOMUYECTBA He-
PACKPHUCTANIN30BAHHOTO CTeKId. KpoMe TOro, B 06-
pasiue, B3SITOM BOJIM3U «KEpJd» TPYObl, HAOII01a1aCh
CBETIO-CEpast MaTpulia (BIOCAEACTBUU OIPEAEICH-
Has KaK YIJIEPOAMUCTASA), IPOCBEUYUBAIOMAsA B IIPOXO-
JAIIEM CBETE M C1a00AHU3OTPOIHAA B MONAPU3OBAH-
HOM CBeTe (B CKpELIEHHbIX HUKO/IAX). Ee cogepxkanue
B IIOPOJIE COCTABIAET OKOMO 10%.

Hzyuenune aHmumda ¢ IOMOMBIO 3JEKTPOHHOTO
MHKPO30H/Ia MOKA3aJI0, YTO MHTEPCTULIMOHHAS MaT-
pulia cOCTOUT Ha 6onee ueM 90% u3 yriaepoja. B nei
(PUKCUPYIOTCA BKIIOYEHUA PA3MEPOM HECKOIBKO MUK-
pOMETPOB: KapOHUAOB Kele3d, KPEMHUSA, MEJH, alio-
MUHHAA, 6apud, CAMOPOJHBIX MEAU U IIUHKA, 4 TAKKE
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100 mrm

3epHa KBaplua C OpMeHTUPOBAHHbLIMU TPeLMHAMH, NO-BUAUMOMY, 06Pa30BaHHbIMK B Pe3ynbTaTe WOKOBbIX HArpy3oK (CHU3Y, T.e.
B3pbLIBHOTO XxapakTepa). (neBa — B NPOXOAsLLEM CBETE, CMPaBa — B NONAPU30BAHHOM (B CKPELLEHHbIX HUKONAX).
3pech v panee ¢oto M.H).MoBapeHHbIX

Mukpockonuyeckue dotorpaduu 06pasLos WaakoobpasHelx NOpos. Beepxy — HepacKpUCTanNn30BaHHOE CTEKNO (M30TPOMHOe
B CKPELLEHHbIX HUKONAX) B METaMOPdHU30BaHHOM NecYaHuKe, BHU3Y — UHTepCcTULMKM Mexay 3epHamu kBapua (KB) u kanuesoro
nonesoro wnata (KMLI) 3anonHeHsl npocBeynBalolyeii B NpoxoaALLEeM CBETE U U30TPONHOMN B CKPELLEHHbIX HUKONAX MaTpULLeit yr-
nepoguctoro Belecta (YB), «HadapwmpoBaHHON» BKIIOYEHUAMM BbICOKOOTPAXaAIOWNX MUHEPANoB: KapOuaoB xenesa, Kpem-
HUA, aNIOMUHUA, CAMOPOAHBIX METANNOB U HTepMeTaniupoB. CneBa — ¢oOTO B NpoxopALEeM CBETE, CNpaBa — B OTPAXEHHOM.
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1 MKM

MukpodoTorpaduu cnyTaHHO-BOJOKHUCTLIX arperaTos YrepoAHbIX HAHOMUHEPANoB.

UX UHTEPMETAINAOB. Ha 31€KTPOHHBIX (pOTOrpa-
(pUAX C YCUIEHHBIM KOHTPACTOM YAAJIOCH 3AMETUTD,
YTO YIVIEPOJUCTOE BEMIECTBO, KOTOPOE 3AMOJHAET
MHTEPCTUIIUUA MEXY 3€EPHAMM KBAPLAd U KATUEBOIO
II0JIEBOT'O IIIAT4, CJIOKEHO TECHO IPHXKATBIMU APYT
K Jpyry IJIoOyJIaMu CJIErKa NPOJOArOBATOH rpyie-
BUJHOI (POPMBL. VIX MTUHEUHBIN pa3Mep MO JIMHHOU
oCHu 5—7 MKM, 4 IIO KOPOTKOU — 3—5 MKM. IIpu yiabr-
Pa3BYKOBOM JAMCIEPTaljUU HUCXOJHBIX OOPA3LOB YI-
JIEPOAUCTOE BEMIECTBO 3a4aCTyI0O Pa3OMBAIOCh HaA
(pparMeHThl, COCTOAMIMNE U3 HECKOJIbKUX U OTAEIb-
HBIX ITI06YJI, 4 TAKXKE U3 UX 0OJIOMKOB. [TIOOYIIBI OT/IC-
JIAIOTCA JPYI OT APYra 10 I'PAHULIAM, KOTOPBIE PA3/IU-
YAI0TCH CTEIEHBIO CBOEIO COBEPIICHCTBA: OT BU3Y-
A7bHO I'TAJKUX (HAHOMETPOBONMEPOXABATHIX) /IO BU-
3YQJIBHO HETJIAJAKUX (MUKPOMETPOBOMIEPOXABATLIX).

CKopee BCEro, BHYTPEHHEE IPOCTPAHCTBO MOL00-
HBIX IJI0OYJI 3AMIOJHEHO CIYTAHHO-BOJOKHUCTBIM aT-
pETraToOM YIJIEPOJAHBIX HAHOMUHEDPAJIOB HEPABHOMED-
HO, U IUIOTHOCTb TAKOTI'O 3AIIOJHEHUA HAPACTAET
K I'PAHULIE IVIOOYIIL.

bnarojaps YHUKaJIbHOM 3JEKTPOHHON MPO3pay-
HOCTH YIJIEPOJHBIX HAHOMUHEPAIOB B HUX MOXKHO
HA0/II01aTh AHATOMUIO HHAWBUAOB: 30HAJIBHO-CEKTO-
pHATbHOE BHYTPEHHEE CTPOEHUE U IBOJIOIHUIO TaOU-
TYCOB UX BHEIIHUX POPM.

ObHapyxeHHbIE (QYIIEPEHOBBIC HAHOMUHEPAJIBL
JIYKOBUYHOM CTPYKTYpHl (onion-like) mMeroT BHEII-
HUU guamerp or 1-2 no 30-50 HaHOMETPOB, yIie-
POJIHBIE MUHEPAJIBI HAHOTPYOOK U 6APENTIEHOB — OT
1-3 10 40-60 M. Ux pnuHa Bapsupyer ot 7-10 10
HECKOJIBKUX COTEH HAHOMETPOB. KOMMYECTBO CI0OEB

0.2 MKm

Arperat «MenKux» MHOTOC/0iHbIX (5—7 cNoeB) yrnepoaHbIX GyNNEPEeHOB U KKPYMHBIX» MUKPOXJ0oNbes (cnesa) u mukpodubpun-
113, coAepxalyan yrnepoAHble HaHOMUHepanbl (MHOrOCTONHbIE YIepoaHble hynnepeHbl, 6appeneHbl, HAHOTPYOKK).
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VrnepoaHas HaHoTpybka auameTpom ot 1-5 fo 10-20 HM B aCCOLMALMUM C YINEPOAHLIMA MHOFOCAOMHBIMWA MUKPOXIOMbAMK (CreBa)
1 TaK Ha3biBaemas 6ambyKoBas CTPYKTypa pocTa MHOTOCNOMHBIX YINepofHbIX HaHOTPYy6oK (cnpasa).

r
0.315 Hm

CoBMeCTHbI U 6HM30AHOBDEMEHHbIﬁ POCT yrnepoHblX HAHOMUHEPANoB C 06pa3OBaHMGM B3aUMHbIX NHOYKLUWOHHBIX MOBEPXHOC-
Tell MeXAy UX MHAMBUAAMU (0—8), Ha CaMblX KPYMHbIX MHOTOCIOMHbIX YaCTULAX YINEePOAHbIX HAHOMUHEPANOoB pasanyatTcs dop-
Mupylolmecs rpanm (2).
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BONHOBOE YUCNO, CM™'

CnekTpbl KOM6UHALMOHHOMO paccesHus wyHruta (ot6op E.H.MatBuerko, nocenok LWyHbra, Kapenus, 2017 r.), yacTuubl pasme-
poM 25 MKM CMyTaHHO-BOJOKHMCTOrO arperara yrnepoaHbix HaHomuHepanos (LU1-1 06_11, ot6op H.B.JllapuHa, [xapakyayk,
2016 r.) n yacTuubl meTamopdoreHHoro rpaduta (ot6op M.[.Anekceesa, MuHac-Xepauc, bpasunus, 2017 r.). Xopowo BUgHbI
CXO0XeCTb CMEKTPOB WYHIMUTA U YACTULLbl HAHOMKUHEpPanoB (CleBa) U CUbHblE pa3NMynusA CNEKTPOB WYHTUTA U rpaduTa (cnpaga).
Muk D (~1340 cm™) xapaktepusyet csasu C-C sp*-rubpuamsuposaHHoro yrepoga, nuk G (~1600 cm™') onucbiBaeT CBA3M

C-C sp*-rnGpuAM3MpPOBaHHOrO yriepoaa.

B CTPYKTYpE HU3MEHAETCA OT ABYX-Tpex 10 40-45.
Paccrosnue Mexay «rpaUTOBBIMHU> CIOAMH B MHO-
TOCIONHBIX YIVIEPOAHBIX HAHOTPYyOKax (MCYHT) ne-
IIOCTOAHHO U Bapbupyer or 0.29 10 0.33 HM, 4TO 3HA-
YHUMO OTIMYAETCS OT TAKOBBIX B rpadure (T.€. HE CO-
OTBETCTBYET KIACCUYECKOMY <«I'PAPUTOBOMY» MEK-

IJIOCKOCTHOMY PACCTOSAHUIO d/n
pPOZIHBIE HAHO- U MUKPOTPYOKH 34-
MKHYTBHI C OO€UX CTOPOH, 4 UX BHY-
TPpEHHEE CTPOEHHE XAPAKTEPHU3Y-
€TCA HENPEPBIBAIOMUMUCA KOAK-
CHUANBHO (T.€. 06JAAI0T COBNA/A-
IOMUMUA OCAMH BPAILIEHUSA) BJIO-
JKEHHBIMM JPYT' B Apyra YIJIEPOJ-
HBIMH IOBEPXHOCTAMHU (THIIA MAT-
pemkn). [IOCKONMBKY BHYTPH yIJle-
POJHBIX MUKPOTPYOOK MBI OOHa-
PYKUIA MHOTOCJIOMHBIE YIJIEPOJ-
nele gymiepensl (MCY®) u MHOTO-
CIIOUHBIE YITIEPOAHBIE OAPPENEHBI
(MCVDB), MOXXHO yTBEPAKAATL O Ha-
JUYUNA KAK MUHHUMYM JBYX IIO-
CIEeI0BATENbHBIX T€HEPALUN yIJIE-
pOAHBIX HAaHOMHUHEpPAIOB (MCY®D,
MCYB, MCYHT) B cnyraHHO-BO-
JIOKHUCTBIX arperarax.
CoorHOmEHUEe MHTECHCUBHOC-
Ter nuKoB D (=1340 cM™, xapax-
tepusyer cBa3u C-C sp’-rubpu-
JU3UPOBAHHOIO yriepoja) u G
(=1600 cm™!, onuceiBaer cBsa3u C-C
$p*-ruOpUAN3UPOBAHHOIO yIJIE-
po/la) Ha CHEKTPAX KOMOUHAIU-
OHHOTO PACCEAHMUA CBUJETEIbCT-

= 0.34 HM). Yrie-

BYET O TOM, YTO B COCTABE U3YYEHHON YACTHULBI CITy-
TAHHO-BOJOKHUCTOT'O 4arperara yriaepomHBIX HAHO-
MUHEPAIOB NPe061afaloT MHOTOCIOWHBIE (ylie-
pEHBI U (DYUIEPEHON/IBI, 4 HE MHOTOCIONHBIE HAHO-
Tpyoku [18].

AHa/1U3, NPOBEACHHBIN HA KBAJPYIOJIBHOM MAcCC-
cnexkrpomerpe (QMS 403C Anolos NETZSCH, STA 409

Cnoi cnekwerocs necka ToalWnHoit 10-15 cM (MOKPOBHBbIN «MaHLUMUpPb») B paiioHe 04-
HOTO 13 BbIXOAO0B LWIAaKOOOPA3HbIX TOPHBIX MOPOA B ypouuiie [lxapakyayk. Ha gans-
HeMm nnaHe (B 30 M) — KaMeHHble TpyObl.

varandej.livejournal.com
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Macc-cnekTpebl, 0TBeYalolMe TakMM ra3o00pasHeiM BellecTBaM, kak Bogopog H, v BoasaHoit nap H,0 (a), aucunan Si,Hs (6), auetu-

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

PC LuxX), IOKa3aJ, 4YTO B YIJIEPOJHBIX MUKPOYACTH-
ax HapsAjgy C BOAAHBIM IIAPOM, YIVIEKMCIIBIM I'a30M,
430TOM U BOAOPOJIOM 34KJIIOUEHBI TAKUE Ia3000pa3-
HbI€ BEIIECTBA, KAK HEIPEJEJIbHBIE YIVIEBOAOPOABL
(anerunen C.H,, atunen CH,) u cunanst (SiH,, Si.He).

B 3axiodeHue eme pa3 NoJYEPKHEM, UTO B IIPU-
pojic BIEPBBIC HANJCHBI, 4 33TEM WU3YICHBI MHOI'O-
CJIOMHBIE VITIEPOAHBIC HAHOTPYOKU C BHYTPEHHUM
auameTpom ~10 A, 10 CMX MOP M3BECTHBIE JIUIIb KaK
MPOJIYKTHI CHHTE32. W

Mot 2nyb60x0 npuznamenvro. B.HIapuny u HBJapuny 3a npeoocmaenerue 00pasy08 us3 Axcaparxyoyxa; A.B.KHomo-
xo, C.B.Casunosy, AB. u T.5.Ezoposvim u B/LI[ep6aro8y 3a nomMousb 8 npoeeoeHul MmoHKUx UHCmpymeHmaioHoLX Uc-

C1e00BaNULL Y2enepOOHbIX HAHOMUHEDANOB U UX dZpe2amos.
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The First Findings of Carbon Nanotubes in Nature

M.Yu.Povarennykh', E.N.Matvienko? A.V.Pavlikov’, T.B.Shatalova’
'SLVavilov 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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JKoJsorusa

B MecTax, rie NTUIB JIUTEIbHOE BPEMS THE3ATCS KPYIHBIMH CKOTUIEHUS -
MH, 06Pa3yIOTCSl Pa3JUYHbIE (POPMBI MUKPOpPENbE(PA, OCOObIE OPHUTOIEH-
HBIC IIOYBBl U CHEIU(UUHAL OPHUTO(DUABHAS PACTUTEABHOCTb. DTO COIPS-
JKEHO C YTHETCHUEM €CTECTBCHHOI'O PACTUTEIBHOIO IIOKPOBA, B TOM YHCIE
C HAPYIIEHUEM JI€ECOBO30OHOBIECHUSA U YCBIXAaHUEM [J€PEBLEB. IIPOIYKTDI XKU3-
HEJEATENIbHOCTH NTUL, IOCTYNAIOT HE TOJBKO B HA3EMHBIE 3KOCHCTEMBI,
HO U B BOJHBIE, BBI3BIBAS N3MEHECHUS B THAPOOUOIIEHO3aX. Il BOTOEMOB, UC-
MOJIb3YEMBIX KOJTOHUAIbHBIMU MTHUIAMHU, XaPAKTEPHO MOBBIMIEHHOE CO/lEP-
JKAHUE OPraHUYECKUX COEJMHEHUH YIJIEPOJA M a30Td, a TAKKE MaCCOBOE
Pa3BUTUE BOJHBIX OCCIIO3BOHOYHBIX, KOTOPBIC CAYXKAT UCTOYHUKOM IMUIIU
/I ITHL. B IpecHOBOAHBIX BOJOEMAX, PACIOJOKEHHBIX BOIU3NU KOJIOHUU
IITHL, OTMEYEHO MOBBINIEHHOE BUJOBOE OOTATCTBO 300IIAHKTOHA, CHHXKE-
HUE OTHOCUTEIBHOHN UYUCIEHHOCTH M 6MOMaCChl KosoBpaTok (Rotifera)
U YBEJIMYEHHUE JJOJIU BECJIOHOTUX pakoobpasHbix (Copepoda). Cnenuduuec-
KHE U3MCHCHUS 300IUIAHKTOHA O] ICHCTBUEM BOAOIIABAOMIUX IITUL OTIHU-
4al0TCA OT MOAU(DUKALUH [IPU AHTPOIOICHHOM 3BTPO(PUPOBAHUMN.

KirogyeBpie c€JOBa: MITUILB, THE3/JOBbIE KOJOHHUH, CPENOOOpaA3yiomas jes-
TEJbHOCTD, BU/IBI-CPELO0OPA30BATENH, IPOAYKTHI JKU3HENEATENBHOCTH MITHIL.

Amumpuii Braoumupoeuu Kynaxos, xari-
oudam OU0N02UMeCKUX HAYK, 2LA6HbLI Cnel -
anucm Cawnxm-Ilemepbypackozo 2ocyoapcm-
6CeHM020 YHUBEpCUmMema, Hay4Hbulli compyo-
Hux Canxm-Ilemepbypecko2o omoenerus Hu-
cmumyma 2eodxonozuu umenu EM.Cepzeesa
PAH. Obnacmb Hayunolx uwnmepecos — npec-
HOBOOHULIL 300NAAHKMOH, OUOUHOUKAYUL 800~
HoLX 00B5eKmos, cpedoobpasyouas 0eamens-
HOCIMb AHCUBOMMHBLX, OPHUMOPAYHA YPOAHUIU-
posannelx meppumopuli.

Anexcanop Bumanveguu Kpwsinog, 00xk-
mop 6UON02UMCCKUX HAYK, 3A8€0YIOUlULL Jd-
6opamopueti 3K0n02UU 600HbLX 0€CN0360-
HOUHOLLX HHcmumyma O0uoio2ul 6HYmpen-
Hux 600 umenu U Iananurna PAH. 3anuma-
emca u3yuenuem 3K0JN02UU MAlblX pPekx, Ka-
yecmeda 600bl, 300NAAHKMOHA 6000XDAHU-
AU, 038D U MANbIX peK, cpedoobpa3yrouyeri
0eAMeNbHOCMU BOOHBLX U OKOJLOBOOHBLX 110~
3B0HOUHBLX ICUBOMHBLX, UCCACO0BAHUCM 10 -
2DAHUHBLYX KOCUCTEM.

HAYYHOU JIUTEPATYPE HAKOIJIEHO MHOI'O CBEJEHUI O BIUAHUU HA OK-

pyXaomylo cpeay (B TOM YMCIIE HA €€ (PU3UKO-XUMHUYECKUN U 6HO-

JIOTUYECKUI PEKUMBL) CAMBIX Pa3HOOOPA3HBIX OpPraHu3MoB. OjHa-
KO B II€JIOM TAKHE UCCIEJOBAHUA TAK U HE 3aHAIM JOKHOTO MECTA B PA-
Iy 3KOJIOTHUECKUX PAOOT, XOTS HAYaJId NPOBOAUTHCA CO BPEMEH KJIACCU-
YeCKOM padoTel JapBUHA O POJU JOXKAEBBIX YEPBENH B (POPMUPOBAHUU
noyYBH [1]. Cpean yu€eHbIX, 3ATOKUBIINX OCHOBBI B IOHUMAHHE CPEJO00-
pasyiomen AeATeTbHOCTH KUBBIX OPTAHU3MOB, OBUIM U OTEYECTBEHHBIE
yaensie. Tak, B.H.Cykaues (1880-1967) 1o creneHu BO3ACHCTBUS HA OK-
PYKAIOMIYIO CPEAY MOAPA3AETHII BUbI COOOMIECTBA HA 3JU(PUKATOPHL (OT
nart. aedificator — CTpPOUTENIb) U ACCEKTATOPHI (OT JaT. Assectator — mo-
CTOSIHHBII criyTHUK) [2], 2 B.H Bexnemumes (1890-1962) onucan yeTbipe

© Kynakos [I.B., Kpsuios A.B., 2018
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lHe3pa cepoii uannu. fipocnasckas 06.., Hekoy3ckuin p-H, okpecTHocTu noc.bopok, o.PagoBckuit. 14 mas 2009 .

TUINA NPIMBIX OUOIICHOTHUYECKUX CBA3EH (TOMHYeEC-
Kas, Tpoduueckasa, padbpudeckas u popudyeckas)
1 COOTBETCTBYIOIMUE UM YETBIPE TUIIA KOCBEHHBIX [3].

B name BpeMs B aHIJIOA3BIYHON JIUTEPATYPE HAU-
6OJBIIYIO IONYJIIPHOCTb NPUOOPENN JBE KOHIIEII-
UM CpefoobpazoBaHus — KIo4YeBbIX BU0B (key-
stone species) [4] U 3KOCUCTEMHBIX HMHXEHEPOB

IKCKPEMEHTBI CEpOit LLAnaM Ha IMCTbAX KPanuebl Nofj rHesaa-
MW KonoHMM. Slpocnasckas 06,1, HekpacoBckuit p-H, nec Ha
Gepery 03.Yucroe. 19 uioHs 2008 .

(ecosystem engineers) [5-6]. KioueBbie BUIbl BIUs-
I0T Ha OPraHU3AIUI0 COOOMIECTBA rOPA3J0 CUIBHEE,
YyeM MOXKHO OBLIO Obl IPEANONAraTh, UCXO/As U3 UX
YUCJIEHHOCTU (NIPUMEP — BIUAHUE OOOPOB, CTPOA-
MUX TUIOTUHB U XATKH, POIOIUX HOPBI U KaHA-
JIBl, Ha THUAPOJOTUYECKUN PEXKUM BOJOEMOB). DKO-
CUCTEMHBIE HHXEHEPBl U3MEHSAIOT, MOJJEPKUBAIOT

MoyBa, NOKpbITaA IKCKPeMeHTaMK Cepoii Lanau noj r4esfamu
KonoHuu. fipocnasckas obnactb, Hekoy3ckuit p-H, OKPECTHOCTM
noc.bopok, o.PagoBckuin. 25 nioHa 2010 r.
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UM CO3/IAI0T MECTOOOUTAHUS IS
IPYIUX BUJIOB, IPAMO HJIU OIO-
CPEJOBAHHO BJIUAS Ha JOCTYII-
HOCTb PECYpPCOB. Mexay obeumu
KOHIIENMIIUIMUA MHOTO OOIIEro, HO
B IIEPBOM CIY4d€ PACCMATPUBAET-
Csl pE3y/IbTaT «3KOCUCTEMHOU pa-
60TBI» BU/IOB, 4 BO BTOPOM 0OJIb-
e BHUMAHUSA V/EIAETCS OLIEHKE
ponu BUjla B COOOIIECTBE, aHA-
JU3UPYIOTCA BBI3BAHHBIE UM H3-
MEHEHHUA CPEAbl U PEAKIUU HA
HUX JApyrux BujgoB [6]. B pyc-
CKOSI3BIYHOMU JINTEPATYPE IIPOLEC-
Cbl MOJU(PUKAIIUU CPEABI OOBIYHO
ONMHUCBHIBAIOTCS  OJHUM TEPMHU-
HOM — «Cpenoobpasymoomas aes-
TEIBbHOCTD> [7].

Cpenoobpasyoomas  JIeATelb-
HOCTD ITUL] HA1OOJIEE CYIECTBEH-
HO U 3aAMETHO NPOSBISAETCA B MECTAX HUX MaCCOBBIX
CKoImieHu# [8]. [Apkuil TOMy npumep — KPYIHbIC
THE3JJOBbIE KOJIOHUU TONOPKOB (Lunda cirrbaia)
u 4yaek (Larus) Ha MOpCkux npubpexpiax [9]. Cosna-
Basl HOPBI, TPOIMHKY, «B3JIETHBHIC IJIOUAAKU> U T.J.,
INTULBL CIIOCOOCTBYET OOPA30BAHUIO OCOOBIX (hOpM
Mukpopenbeda [10, 11]. UX pacupejesleHue U 3aHU-
MaeMas IO A/lb, KOHEYHO, CUJILHO 3aBUCAT OT BU/IO-
BOTO COCTaBd, IJIOTHOCTU HACEIEHUS KOJOHUU
U IPUPOJHBIX OCOOGEHHOCTEN MECTHOCTU. Kpome To-
r'0, KPYIHBIC KOJIOHUH UT'PAIOT BAKHYIO POJIb B IOYBO-
06pAa30BAHUY, TPUBHOCA C MPOAYKTAMH KU3HE/CA-
TEJBLHOCTU (B OCHOBHOM I'YaHO) OOJIbIIOE KOJUYECT-
BO OPraHMYECKUX BelecTs [12]. B MecTax cKomieHui
nTUL, (POPMUPYIOTCA OCOOBIE OPHUTOTEHHBIE MTOYBHI,
B KOTOPBIX KOHIIeHTpanuu ¢ochopa U a30Ta MOIyT
MPEBBIIATD COOTBETCTBYIONNE (POHOBLIC TOKA3ATE/IN
B /IBA pa3a, 4 IMHKA U Kanud — B nosaropa [13-15].
ITpy BO3AENCTBUU ATMOCKHEPHBIX OCAJKOB IIPOUCXO-
JUT BBIENAYNBAHUE U3 TTOMETA JTETKOPACTBOPUMBIX
coeguHeHn pochopa, HUTPATOB, CYIb(PATOB U XJIO-
puaoB. bricTpoe paspyuieHue conel MOYeBOM KUCJIO-
Thl 1 OOPA30BAHUC IABEICBON KUCIOTHI YBEIUUNBA-
I0T ArPECCUBHOCTD MPOAYKTOB IPEOOPA3OBAHUSA I1O-
METa, 4TO CO3/JAET NPEANOCHUIKU 1 (POPMUPOBAHUSA
KUCIoM cpesl [9].

[TTuubu 6a3apbl ABIAIOTCA LEHTPAMU PAa3HOOO-
pa3ud MOYBEHHBIX OPIA4HU3MOB (HOTOXBOCTOK, May-
KOB, MAHITUPHBIX, AMa30BbIX U KPACHOTEIKOBBIX KJlE-
men) [12] u GopMUPOBAHUA CIEUUMDUIHON — OPHHU-
TO(UIBHOH (OT IPeU. 0pVIig — NTHULA U OLAOG — JPYT)
U OPHUTOXOPHOU (OT IPEU. Y®PE® — pPaACIPOCTpa-
HATbCA) — PACTUTENBHOCTHU. B TAKMX MECTAX B PE3YJIb-
TATe MOCTOAHHOTO MOCTYIUIEHUA ITOMETA NIPeobaaja-
I0T BUJBI, TPEOOBATENbHBIE K HACBHIIIEHHBIM 230TOM
MOYBAM (HUTPOUIIBI) WU YCTOMUUBBIE K €TI0 U30BIT-
Ky (COpHBIC, WM pyJcpanbHble, pacTeHus) [16-20].
[TOBBIMIEHUE KOHIIEHTPAIUHU 430Ta U (pocopa B NOY-
BE CIIOCOOCTBYET 60JIE€ MOIHOMY PAa3BUTHIO JIPEBEC-
HOTO TOJPOCTa U TPABAHUCTON PACTUTENBHOCTH IIO

lpaun. Bonoroackas o6n., Yepenosel,. 28 mapta 2005.

CP4BHEHMUIO C NMPUIETAONUMU TEPPUTOPUAMU, HE 32-
ceJleHHbIMU TThIamMu (21, 22]. OpHAKO CleACTBUEM
OYPHOTr'0 pOCTa HEOOJBIIOTO YUCIA BULOB PACTEHU,
BBI3BAHHOTO M3OBITKOM IHUTATENBHBIX BEMIECTB, CTa-
HOBHUTCA YPE3MEPHOE HAKOIIJIEHUE OTMEPUIMX PACTHU-
TEJIbHBIX OCTATKOB, B PE3YIbTATE Yero (hOPMHUPYETC
momHag (go 20 ¢M) IOJCTUJIKA, IPENATCTBYIOMASL
MPOPACTAHUIO CEMSH U HOPMAJIBHOMY BO30OHOBIIE-
HUIO PACTEHUN, B TOM 4YHCJIE [JPEBECHBIX [23, 24].
[TpuMepPOM TOMY MOTYT CHAYKUTb KOTOHHUAJIBHBIE I10-
CEJICHUS CEPBIX Lanens (Ardea cinerea), KOTOPBIE yI-
HETAIOT PACTUTEIbHBINA TIOKPOB U CIIOCOOGCTBYIOT Pa3-
BUTHIO PYJEPAIBHBIX U HUTPO(PUABHBIX BUAOB. [1n-
TEJILHOE I'HE3J0BAHUE 3TUX IITUI] HA OTHUX U TEX XKE
TEPPUTOPUAX NPUBOAUT K JETPASALUU PACTUTEND-
HOTO ITOKPOBA U YCHIXAHHUIO JJEPEBLEB B LIEHTPE KOJIO-
HuU [23, 25]. B MaccoBBIX noceneHusax rpayen (Cor-
vus frugilegus) o 1epeBbAMU IIOMUMO ITIOMETA CKall-
JINBAIOTCA OOJIOMHUBIINECS BETKU U YIABIIME HA 3EM-
JIIO THE3[A, B PE3YILTATE YETO MOSBJSAIOTCA YYdCTKHU,
MOJTHOCTBIO JIUIMICHHBIC PACTUTEIBHOCTH [26, 27].
3HAYUTETbHBIA BKJIAJ B U3YYEHHUE COCTABA MTOMETA
nrtuy BHew1a B.H.IanknHA, KOTOpAas YCTAHOBUJIA, YTO
BOJOpACTBOpUMAs (ppakLusa COCTaBIAeT 17% OT BEca
CYXUX 3KCKPEMEHTOB, IpudeM 83% IMNPUXOJUTCA Ha
OPraHUYECKHUE BEMECTBA (B OCHOBHOM a30TOCO/EPAKA-
mue) u 17% — Ha MuUHEpaIbHBIE COMU ((HOoCchaTH,
Cyab(aThl, IPOU3BOAHBIE AMMOHUA U Ap.) [28]. Bosb-
myio 4acte (65%) BOJOPACTBOPUMBIX OPraHHUYCCKUX
COEAMHEHUI COCTABIAIOT HUBKOMOJIEKYIIPHBIE U CIIO-
COOHBIE K copbunu. JJo6aBUM, UTO COAiEpKAIUECT BO
(ppakuun opranuyeckue (Hpocparsl O6bLICTPO (B Cpea-
HEM 34 HEJIENIO) MUHEPATU3UPYIOTCS, B PE3YIBTATE Ye-
IO B IIOYBE OOPA3YIOTCA 3AMACHI MOTEHIIUANIBHO J0-
CTYIHBIX U PACTEHUN MUHEPAIbHBIX (POPM.

ITTUITBl — BaXKHBIE ATEHTHI IEPEHOCA OPraHUYEC-
KOTO BEIECTBA MEX/JY HA3€MHBIMU U BOJHBIMU KO-
cucreMamMu. OJHUM U3 UCTOUHUKOB MOMOJHEHUS BO-
JJOEMOB OUOTEHHBIMH BEMIECTBAMU WU CBA3YIOI[UM
3BEHOM MEX/Yy Ha3€MHBIMU U BOJHBIMU OHOILIEHO34-
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KonoHus o3epHoit yaiiku. ipocnasckas 06:., Hekoy3ckuit p-H, okpecTHocTn noc.bopok, PoiGuHckoe BogoxpaHunuuie. 23 mas 2011 r.

MU MOTYT CIYXUTb 4aiiku [29]. Tak, KoaoHus cepeod-
PUCTBHIX 4aek (Larus argentatus), THE3AAMNXCA B 34-
nuBe Cupam (A30BCKOE MOPE), KOTOPasA COCTOUT U3
15 TBIC. OCOGE, TPOU3BOAUT OOI€EE 32 T AKCKPEMEH-
TOB B HEeZes10. [ITUIbI, MUTAIONUECS B HA3€MHBIX OHO-
TOTMAX, CIIOCOOHBI COHPATH OKOJIO 7 T OPTAHUYECKOT'O
BEIecTBa ¢ maomaau 230 kM2, 60JbIIAs YaCTh ITOTO

lHe3pa vyaek. PasaHckas 06n., Cnacckuit p-H, 601010 MbipoHoTOBO. 18 Mas 2010 r.

BEI[ECTBA MOCTYNAET B BOJOEM B BHJE NPOAYKTOB
KU3HENEATENbHOCTH.

Jpyroe HUCCAELOBAHUE BBIABUIO YYACTUE MTHIL
B TPAHCIIOPTE OMOTEHHBIX BEMIECTB U3 BOAHBIX 9KOCH-
CTEM B HA3€MHBIE. IIOHCKUE yUYEHBIE TTPOAHATU3UPO-
BAIM OT/AJICHHBIE TOCJIEACTBUS T'HE3OBAHUSA OOJb-
moro 6aknana (Phalacrocorax carbo) n €ro y4acrue
B Kpyrosopore asora [30]. Otu
IITUIBl TUTAIOTCA PBIOOHN B Ipec-
HBIX BOJJOEMAX, 4 THE3/JA CTPOAT HA
JIEPEBBAX B JIECy. B MeCTax ruesjo-
BaHUA JIEPEBbA TMOHYT, 4 HA TEp-
pUTOpUAX OBIBIIUX IOCEJCHUI
GAKJIAHOB JOJTOE BPEMSA COXPAHS-
€TCA MOBBIMIEHHOE COJEPKAHUE
430T4 B OJICTUJIKE, TIOYBE U PACTE-
HusAX. [Togo6HbIE KAPTHUHBL HA0JII0-
JaI0TCS BO MHOTHUX MECTax 1obe-
pPEXKMIT PA3HBIX MOPEN.

DKCKPEMEHTBI ITHIL, MMOCTYyIa-
IOIIUE B BOAY, B PAJE CIYIAEB BIINA-
I0T HA AWHAMHUKY OMOTE€HHBIX Be-
MIECTB CTONb 3HAYUTENBHO, 4TO
HEKOTOpbIE 3aPyOEKHBIE KOJUIETH
CTAJIA HUCHOJb30BATh CIELHUANb-
HBIII TEPMUH — <«I'YAaHOTPO(UKA-
s> (guanotrophication) [31-36].
Ha nHam B3r/s/1, BBEJJCHUE TAKOT'O
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KonoHus sanoHckux 6aknaHos. Octpos WwukoTaH, meic Kpait CeTa. 15 asrycta 2011 r.

TEPMHUHA ONPABJaHHO, TAK KAK Ha COBPEMEHHOM
YPOBHE 3HAHUI JIeIEHUE 3BTPO(PUPOBAHUA HA AaHTPO-
MIOTEHHOE U ECTECTBEHHOE fABHO HENOCTATOYHO.
[To kpaiiHen Mepe HEOOXOAUMO BBIJJCIUTH B OTJEC/b-
HYIO KaTETOPUIO IPOIECCHl MU3MEHEHHUS CPEJIBl, BBI-
3BAHHBIC JKUBOTHBIMU, — 300TE€HHOE 3BTPO(PUPOBA-
HHE [37], KOTOPOE, BO3MOXHO, CIEJYET APOOUTh HA
OTZAEJNbHBIE TUIBL B CJIy4ae CHENU(PUIECKUX MOJUDU-
Kaluuil OMOLIEHO30B IO/l BAUSHUEM OINPEAEIECHHBIX
BUJIOB MJTH UX I'PYIIIL.

BinsHUE NTUI HA U3MEHEHUE XMUMHUYECKOTO CO-
CTaBa BO/IbI, MO-BUJUMOMY, 60JI€€ 3HAUUTEIbHO, YeM
VAA€TCS MOKA3aTh aHAMNU3aMu. HecMOTps HAa OUeBU/I-
HOE NOCTYIUIEHUE NPOAYKTOB KU3HEJEATEIbHOCTU
ITUL, TPYAHO 3a(DUKCUPOBATD MOBBIMIEHUE COEPXKA-
HUA OWOTEHHBIX BEMECTB B BojAe. Hampumep,
IPU 3KCIEPUMEHTAIBHOM H3YYECHUH BIUSHUSA 3KC-
KPEMEHTOB KAHA/ICKUX KA34aPOK (Branta canadensis)
HE YJaJI0Ch BBIABUTbL 3HAUMMBIX H3MEHEHUU COjEp-
JKaHuA obmero a3ora u ¢pocdopa B Boje [38]. B npu-
POJHBIX BOLOEMAX OUOTEHHBIE BEMECTBA OBICTPO MO-
CTYHAIOT B KPYIOBOPOT WM OCaXAaoTca [39-41].
OJIHAKO IIpU BBICOKOH IUIOTHOCTH IITHIL UX 3KCKpE-
MEHTBl HE MOTYT HE€ BJIMATb HA COOOIECTBA KUBOT-
HBIX M PACTEHUH, HE OTPAKATBHCSA HA KAaYECTBE BOJIBL.
Tak, npu yucieHHocTu nrui, 10.7 TeIC. 0co6en
(6.5 TBIC. — KAHAJCKUX Ka3aPOK H 4.2 THIC. — KPSIKB)
B 03.Yunureprpun (mrt. Hpio-Hopx, CIIA) miomanso

15 ra HabMIOAAIOCh CHHKEHHUE KA4€CTBA BOJIbL, PETUC-
TPUPYEMOE TIO COAEPKAHUIO (POCchOpa, a30Ta, IO OII-
pENENEHHIO CIEKTPATbHOM NPO3PAYHOCTH ¥ KOHIIEH-
Tpanuu xjaopodunna a [42].

Dospmast 3aciyra B U3yYEHUM BIMSAHUS MOPCKUX
IITUIL HA XUMHUYECKUI ¥ OUOJTOTUYCCKHUI PEXKUM TIPHU-
OGPEKHBIX YUACTKOB B pallOHAX NTUYbUX 6a3apoB Boc-
TOYHOTO MypMaHa (nmobepexbe bapeHleBa MOps)
npuHamiexkut AHTonoBkuuy ¢ xomwieramu [43-40].
OHHM OKA34JIH, YTO 34 CYET BEICOKOM MHTEHCUBHOCTH
BHCCEHUSI MOPCKHUMHU PBIOOAJHBIMM NTUIAMU HPO-
JYKTOB KU3HEAEATENbHOCTH B MPUIETAIONIYIO K KOJIO-
HUM AKBATOPUIO MOBBIMIAETCA CO/EPKAHUE OUOTEHOB
B IPUOPEKHBIX BOJAX. B pe3ynbTare 3TOrO yBEINYU-
BACTCS MPOAYKTUBHOCTD JJUATOMOBBIX M MEPHUANHHUC-
BBIX BO/IOPOCIJIEI, MEIKUX KI'YTUKOBHIX U JPYIUX
IPYIII, COCTABJIAIOMUX OCHOBY MUTAHUS 300IJIaHKTO-
Ha. BOIM3KM KOJOHUM OTMEYAIOTCSI aHOMaJIBHO BBICO-
KHM€E TI0Ka3aTean OMOMACChl HEKOTOPBIX BHUJOB 300-
6€eHTOCA U PHIO.

MBI U3YYIHIN BIUSHUE TPOAYKTOB JKU3HE/CATECIIb-
HOCTH IITUI] HA IPECHOBOJHBIIN 300IUIAHKTOH B BOJIO-
€Max pazHoro Tpoduueckoro tuna (03.Cesan B Ap-
MEHHUHU, PBIOGMHCKOE BOJOXpaHunuime U o3.qucroe
B SIpocmasckoit 061.) [39, 47-50]. BeracHuI0CH, 4TO
B MECTAaX MAaCCOBOT'O THE3QOBAHMA NTHUI] INOBLIIIEHO
BAJOBOE OOTaTCTBO 300IIAHKTOHA4, CHUKEHA OTHO-
CHATENbHAA YUCJIEHHOCTb M OMOMACCAd KOJOBPATOK
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(Rotifera) n ypenuueHa 10/ BECIOHOI'UX PAKOOOPaA3-
nbix (Copepoda). Hambonee ApKO MU3MEHEHUA 300-
IJTAHKTOHA NPOSABWINCH HA Y4ACTKAX BOJOEMOB, 3a-
PaCcTaromuUX BEICIIEN BOJHONU PACTUTENIbHOCTDIO, 4 HA
OTKPBITBIX YY4CTKAX YHUCJIEHHOCTh U 6UOMACCA 300-
IIJIAHKTOHA HE OTIUYAIACh OT (POHOBBIX BEJIMYUH U3-
34 BOJHOBOI'O IepeMemuBaHud. OTMEYATNUCh CIIEIU-
(prueckre U3MEHEHUs 300IAAHKTOHA 0OJ] AEHCTBU-
€M BOJIOIIIABAIOMMUX NTHUII, OTJUYAIOMUECA OT U3ME-
HEHUN IIPU AHTPOIIOIE€HHOM 3BTPOdUpOBaHUU. Hau-
60sie€ BEPOATHBIE NMPUUYUHBI CIIENUMDUUIECKON PEAK-
IIMU 300IUIAHKTOHA HA MPOJYKTHI XKU3HEJEATENBHOC-
TH IITUL, — OT'PAHUYEHUE BPEMEHU BO3JENCTBUA CPO-
KaMH THE3/JOBAHUA U U3MEHEHUE COOTHONIECHUS a30-
Ta U pocdopa B BOJC UMEHHO B 3TOT IEPUOJ.

PsAJl BAKHBIX pa60T MOCBANECH U3YYEHUIO TPO(DU-
YECKUX YCJIOBUH BOJOEMOB, ONPEAENAIOMUX INYTU
MUTPALUN NTHUL, MECTA UX I'HE3LOBAHUA HIU 3UMO-
BOK. B 4aCTHOCTH, BBIACHHUIOCH, UTO CPEAU €CTECT-
BEHHBIX BOJOEMOB Ha CEBEPO-3aMajic aPKTUUECKOM
30HBI KaHa/1bl BOJJONIIABAIOMIME IITUIIBI BBIOUPAIOT TE,
KOTOPBIE OTINYAIOTCH U3006UIMEM O0€CIIO3BOHOYHBIX
JKUBOTHBIX. Hampumep, BHIBOJAKU MAJION MOPCKON
uepHeTH (Aythya affinis) IPEANOYNTAIOT BOLJOEMBI CO
3HAYNUTENBHO OOJIEE BBICOKOM yJENbHOU MACCOU aM-
punopa, cayxamux uMm numen [51]. Kpome Ttoro,
B 3THUX BOJOEMAX OTMEYEHO BBLICOKOE COJEPKAHUE
OpPraHUYECKUX COEAUMHEHHUN yINIEPOJa U 430Ta. B Ha-
TPUEBBIX 03€PpaX BEHIPUM YHCIEHHOCTh U HUOMACCA
BOJHBIX PAKOOOPA3HBIX BBHIIIE B TEX BOAOEMAX, HA KO-
TOPBIX OCTAHABJIMUBAIOTCA MEPENETHBIE BOJOIIABAIO-
MUEe MTHUIB, TUTAIOMUECT STUMH OECIO3BOHOUHBI-
MU. [TUK YUCIEHHOCTU BECJIOHOTUX PAUKOB Arcltodia-

Jlutepatypa / References

ptomus spinosus ObI OTMEYEH B Mae, IMOCJIE MUIPA-
LIMOHHOI'O CE€30Hd OCHOBHOM 4aCTH NTHIL [52].

Ha 3260/7104€HHBIX TEPPUTOPUAX B IITATE M3H
(CIIA) B 3aTOIUIEHHBIX 60OPAMU 3EMJIAX BBICOKOE
COMEPKAHNE OUOTEHHBIX BEMIECTB CIIOCOOCTBOBAIO
Pa3BUTHIO 32POCIEH MAKPO(MUTOB U GONABIION OUO-
MACCBl KPYITHBIX BOJHBIX O€CIO3BOHOYHBIX, CJIYKa-
MUX KOPMOM I BBIBOJJKOB YTOK, YUCJIEHHOCTD KO-
TOPBIX 3/1€Ch OblIIA CAMOI BBICOKOU (88.3% OT BCEX
BBIBOZIKOB) [53].

B mociegHue JeCATUNETUSA 3HAYUTEIBHO BO3POC-
JIO KOJIMYECTBO T'ycel, rues3asmuxcs Ha nunbdepre-
He [54, 55], 94TO CBA3BIBAIOT C YBEJIUMYEHUEM JSOCTYII-
HOCTHU NHIIEBLIX PECYPCOB U MOTEIIEHUEM KJINMATA.
MaccoBO€ T'HE3/I0OBAHUE ITUX ITHUI] YKE IIPUBEIO
K OOOTANEHUIO MUTATEABHBIMU BEIECTBAMHU (BO3-
pocau KoHUEeHTpauuu (Gochopa U a30Ta) TYHAPO-
BBIX OJIUTOTPOMHBIX BOJOEMOB apxurnenara [56]. Or-
JAJeHHbIE MOCIENCTBUA UX 3BTPOPUPOBAHUA ITOKA
HESICHBI, O/JHAKO BA’)KHO IIOMHUTb O XPYIKOCTHU aPK-
TUYECKUX PECHOBOAHBIX 3KOCUCTEM.

B 3akm0oueHHUE NPUBEJEM CJIIOBA U3BECTHOIO OpP-
nurosora b.KIHIrermana (1889-1975), KoTophH
€Ile HAa 3ap€ UCCIELOBAHUNU BOJOXPAHMINII MUCAI:
«MI3yyenue.. 3aBUCUMOCTEN U U3MEHYUBOCTEN B Ha-
CEJIEHHOCTHU PA3JTUYHBIX BOJOEMOB JIOJIKHO IMPUBEC-
THU K YCTAHOBJIEHUIO 3AKOHOMEPHOCTEN, ONPEAENAIO-
MUX POJIb NITHULL B OUOIIEHO3aX 3TUX BOJOEMOB. Y(Ta-
HOBUB JAHHBIE 3aKOHOMEPHOCTU, MOXKHO C M3BECT-
HOHW JOJIEX BEPOATHOCTH OINPEAEIUTDH IO ITUIAM
OCOOEHHOCTH TeX OUOLIEHO30B, K KOTOPBIM OHU OT-
HOCATCS, U TAKUM 06PA30M BKJIIOUUTD IITUIL B IPYIIY
UH/IMKATOPOB TUIIOJOI'UU BOJOEMOB» [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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IBOAKOYUOHHasa ucmopus

kumoobpa3HbiX:
Mopckoe nymeuwecmBsue

npogoAkUMEeAbHOCMbIO
55 MUAAUOHOB Aém

akagemuk A.B.JlonmaTtun

Ilaneonmonozuneckuil uncmumym umenu AA.Lopucaxa PAH (Mockea, Poccus)

EJI"II‘O,IIQ.pﬂ MMAJICOHTONIOTUYCCKUM U MOJICKYJIAPHO-TCHECTUYCCKUM OTKPBITUAM IMOCICIHETO BPDEMCHU KI/ITOO6p33HbIC
CTaJIX OJJHOU U3 HEMHOTUX Tpynmn MJACKOIIUTAIOMKNX C XOPOIIO pCKOHCprI/IpOBaHHOﬁ 3BOJIIOI[MOHHOM HCTOpHCﬁ,
B KOTOpOﬁ YECTKO Q)I/IKCI/I];)YIOTCH MMepexXoabl OT HA3EMHBIX q)OpM K DOJIYBOAHBIM, OT ITOJTYBOJHBIX K HpI/I6pC)KHO-MOp-

CKHUM U OT IPUOGPEKHO-MOPCKUX K OKEAHUIECKHUM.

KiaroueBsIe CI0BA: KUTOOOPA3HBIE, IPOUCXOK/CHUE, IBOTIOHS, A/[ATITAIIUH.

OKOpUB 375 MJIH JIET HA3a]

Cylly, MO3BOHOYHBIE HEOJ-

HOKPATHO BO3BPAIl[aJIUCh
B MOpP€, OCBAUBAA HEUCUYEPIIAEMBIE
3aM4CBl PBIOBI M JPYIUX MOPCKUX
OpraHu3MoB. HekoTopble U3 HUX,
HAIIpUMEP MOPCKUE YEpEenaxu
1 JTaCTOHOTUE, COXPAHUIU CBA3b
C CylIEeN, APYIHE K€ MOJHOCTBIO
[EPENUIM K BOJHOMY 06DPa3y KU3-
HU. XOPOIIO U3BECTHBI ME303011-
CKHE MOPCKHE fANEPbl — IIE3UO-
3aBpBbl, IJIMO3aBPBl U MO3434BPHI.
Cambple OONBIINE U3 HUX JOCTUTA-
au oyt 20 M B guny. Ilo-Bugn-
MOMY, OHM OXOTHJIMCh HAa CBOUX OOJIE€E MEJIKHX CO-
O6paTbeB. XUIHUKAMU OBLIN U ME3030MCKUE MOPCKUE
KPOKOJUJIBl — UCKYCHBIE IUIOBI[bI, UMEBIINE TJIABHU-
k1. HO CaMBIMU YCHIENTHBIMU TO/ABOJJHBIMUA OXOTHHUKA-
MU CTAJIM UXTHUO3ABPB U KUTOOOPA3HBIE, KOTOPHIE
HE3aBUCHUMO JIPYT OT APYrd B COBEPIIEHCTBE MPHUCIIO-
COOUINCH K OOUTAHUIO B OTKPBITBIX MOPCKUX BOJAX,
YIOAOOUBIINUCH PbIOaM (POPMOU T€JId U HAYYUBIIUCH
Pa3MHOKATbCS 6€3 BBIXO/]A HA CYIIY.

[Tepexo/ K KU3HU B BOJE CONPOBOXKJANICA CXOJI-
HBIMU NPEOOPA3ZOBAHUAMU B CTPOEHUU Tend. Ero
gopma CTaHOBUIACH TUOO OOTEKAEMOH, TNOO 3Mee-
BUJIHOM, YIUIOMIEHHOU ¢ 60KOB. EC/IN OCHOBHBIM Op-
TAHOM JIBIKEHHUA CTAHOBHUJICA XBOCT, OH NIPUOOpETA
BU/] JTOMACTH, 4 33JHUE KOHEYHOCTU CUIBHO YMEHb-
MAJIUCh UK UCUe3ann. [lepeHue KOHEYHOCTH Ipe-
BPAI[AJIUCh B JIACTDI UIN IJIABHUKH, CIYKAIHUE BECIIA-

© Jlonatun A.B., 2018

Anexceit Baraoumuposuu Jlonamun, axa-
oemurx PAH, 00Kkmop Ouon02UUeCKUX HAYK,
oupexmop IlaneonmonozuuecKo20 UHCMU-
myma umenu AA.bopucaka PAH, npogeccop
Kagpeopsv. NaneoHmon02ul 2€0102UHeCK020
parxyremema MOCKOECKO20 20Cy0apcmeet -
1020 ynueepcumema umeru M.B.JIomMoHoco-
6a. O0nacmo HAYUHLLX UHMEPEecos — MOPPO-
N02UA, PUNO2eHUSA U IBONIOUUL N0360HOUHBLX
HUBOMHBLX, buOCmpamuzpadus, nanreobuo-
2eozpagus, naieodKonNo2usi.

MU, PYISIMU TTTYOUHBI, CPEJCTBAMH ITIOBOPOTA U TOP-
MOKEHUSA. 3yOHBIE PAABl COCTABJISIN ABOUHOIN OCT-
PBIIT 4aCTOKOJI, CHOCOOHBIH YIEPKUBATh U PA3AUPATD
CKOJIB3KYIO /JOOBIUY...

[Tocne BBIMUPAHUSA TUTAHTCKUX BOJHBIX PENTHUINI
M€30304 HUIA MOPCKUX CYINEPXUITHUKOB JJOITO OCTa-
BATACh CBOOGOJHOW W JINMIb YACTUYHO OCBAMBAIACH
6OJIBIIUMUY AKYJIAMH, KDOKOJWUIAMU U MOPCKUMHU 3Me-
AMHU. HO OKOJIO 55 MJIH JIET HA3a]| NOABUJIACH I'PyNIa
MJIEKONUTAIOMIUX, CO BDEMEHEM IOCTUTTIAS TOCIOACT-
B4 B MOPSX KAHHO30MCKOU 3Pbl, — KUTOOOPAZHBIE...

PopcteeHHble y3bl

Kutoo6pa3Hble — NOTOMKH Ha3EMHBIX MJIEKOIIUTAIO-
MUX, U HACJEAUE UX CYXONYTHOTO NPOIIOTO MPOSIB-
JAETCS B ABIXAHUM AaTMOC(EPHBIM BO3JYXOM, HAJIU-
YUN IUTAI[CHTBI, BCKAPMJINBAHUN JICTCHBINICH MOJIO-
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KOM, 4 TAKXC B JCTAIAX CTPOCHUSA

naneoueH | 30UeH | onuroueH MKWOoLUEH

ckenera. B otaugue ot puib, y KO- — — ———— —
TOPHIX MPHU TJIABAHUM TO3BOHOY- 65 60 55 50 45 40 35 30 25 MIH neT Hasaa
HUK M3TUOACTCS B TOPU3OHTAND- '
HOM TIOCKOCTH, Y KHTOOGPA3HBIX ', grE———— MESONYCHIA
OH JIBUTA€TCS B IUIOCKOCTU BEp- 2
TUKANbHON. COBPEMEHHBIC KHTHI i e >
H J1eb(UHBI HE MOT'YT JKHTb Ha CY- ~ 3N Indohyus ARTIODACTYLA
i€ U BHIIVIAAAT OYCHb HEOOBIYHO > Rl e
110 CPABHEHUIO C HA3EMHBIMH MJle- _'7‘\1 oy
KOIHUTAOMUMU. BOmpoc o ToM, AN W
KAKUM OOpPA30M HA3EMHbIC 3BEPH N s . Ambulocstidas
MPEBPATUIUCH B MOPCKUX YyJIO- “Sssta” Ambulocetus
BUII, JOJITOE BpEMs OCTaBAICA 6€3 _ ) ) o

=y . Remingtonocetidae W)
OTBETA, TAK KAK B MAJCOHTONO- NPy, Kutchicetus o)
THYECKOM JIETOUCH OTCYTCTBOBA- <
JIK COOTBETCTBYIOIIHE CBA3YIOMMC 4 _ Protocetidae | ¢
3BeHbs. B HacTOsmIEE BpEMs Kap- i \ § g, TOUNOCEUES. | <L
THHA B 3HAYUTENBHOIN MEPE MPO- Ve U 2
SICHUJIACD. S N

[IpefikaMu KUTOOGPA3HBIX /10 \ A ggz';;gi:ﬂ?gse

2000-X rofloB CUUTAIUCH ME30OHU- ——— e o
XWH, POACTBECHHBIC MAPHOKOIIBIT- N S
HBIM BBIMEPIIME XHUIIHUKH, OOJIH- S ‘,,(
KOM OTJQJIEHHO HATIOMHHABIIHE p = SHBNTEEEH
MACCHBHBIX CO6AK C KOTBITI[AMH NG Eurhinodelphis
BMECTO KOI'TCH. ME3OHUXUU GbUIH
BEJIMUMHOM OT JIACKH JIO MEJBC/S,

CpeAy HUX HU3BECTHBI U IOJYBOJ-
Hble pBIO6OSAJHBIE (DOPMBI, TAKUE
KaK rananofiektel (Hapalodectes).
OJHAKO OOJBITMHCTBO ME30OHUXUH
ObIM HA3EMHBIMU  XUITHUKAMU
U naganpmukamu. CTpoeHue uepe-
na 1 3y00B 3TUX JPEBHUX MJIEKO-
nuTaromux (OHU KU 63—33 MITH
JIET HA3aJ) JOArO€ BPEMA [dBAJIO OCHOBAHME IOJA-
raTh, YTO KUTOOOPA3HBIE MPOU3OIUIM HEIOCPEACT-
BEHHO OT ME30HUXUI.

C 3TOIl runoTe30n BCTYIHUIU B IIPOTUBOPEYUE
MOJIEKYJIAPHO-TEHETUYECKUE JAHHBIE, MOKA3BIBAIO-
M€, 9YTO KUTOOOPA3HBIE JJOJKHBI PACCMATPUBATHCA
B IIpEJEAAX I'PYNIbl MAPHOKONIBITHBIX B KA4ECTBE
OMMKANIMNUX POACTBEHHUKOB 6ereMoToB. Ha aTOoM
OCHOBAHHUU NAPHOKOIBITHBIE U KUTOOOPA3HBIE UHO-
r/1a OOBEJUHAIOTCS B TPYIIY «KUTOMAPHOKOIBITHBIX»
(Cetartiodactyla) [1].

OTKpBITHE TONTHOTI'O CKEJIETA HA3EMHOTO KUTOO6-
pazHoro nakuunera (Pakicetus attocki) moaaepxano
MOJIEKYIAPHO-TEHETUYECKUE JIAHHBIC, [TOKA34B, YTO
KUTOOOPA3HBIE OT/AEIUIUCh OT JPEBHUX IAPHOKO-
NBITHBIX YK€ MOCJE TOTO, KAK T€ PA30IUIUCh C ME30-
HUXUAMU [2]. UTHBIMU CTOBAMHU, IPEAKAMU KUTOB OBI-
JA NPUMUTHUBHBIE MAPHOKONBITHBIE, COXPAHUBIINE
NPU3HAKK UX OOIETO C ME3OHUXUAMU MPOUCXOK/E-
HUA (HAIpUMEDP, B CTPOEHUHU 3YOOB), KOTOPHIE CO-
BPEMEHHBIE MAPHOKOMNBITHLIE JJABHO YTPATUIU. DTO
OBLIN BCEAHBIE U MIIOTOAJHBIE ;KUBOTHBIE. [ITAPHOKO-
NBITHBIE TTO3KE MEPENUTN K MUTAHUIO PACTUTEIbHBIM
KOPMOM, HO HEKOTOPBIE U3 HUX (HANIPUMED, CBUHDBH)

» 77 MYSTICETI
Janjucetus

Cxema 3pontouum KVIT006pa3HbIX.

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

1 HBIHEC B 3HAYUTEIBHOM OObEME MOTPEOIAIOT KU-
BOTHYIO MUITY. KUTBI — BOJHBIE TEMTOKPOBHbBIC, HYX-
JAI0IMUeECs B BBICOKOKAJIOPUUHON MHINE, TO3TOMY
OHHM COXPAHUIU U PA3BUIMN KUBOTHOSAJHBIN XapaK-
TEp NUTAHNA CBOUX IIPEJKOB.

B 1onp3y 3TONU IrMIOTE3bl MOXKET CBUJETEIbCTBO-
BATb CTPOEHHE CKeyleTa uHgoxuyca (Indobhyus), Ko-
TopbIN 6bUT HAMAeH B Kammupe (Muauga) B oTaoxe-
HUAX BO3PACTOM OKOJIO 48 MJIH JIET [3]. DTO XKUBOT-
HOE OTHOCHUTCA K OTPAJY NAPHOKONBITHBIX, K BBIMEP-
HIEMY CEMEUCTBY PA03JUIU],. TeNI0CI0KEHUEM U BEIU-
YMHOU OHO HAIIOMMHAJIO BOBCE HE KUTOB, 4 COBpE-
MCHHBIX OJICHBKOB CEMEHCTBA TPATYIHJ, KUBYIIUX
B 3anagnon Appuke n IOro-Bocrouynom Asun B ryc-
TBIX JIECAX, KYCTAPHUKOBBIX U MAHI'POBBLIX 32POCIIAX,
YMEOIMHUX XOPOIIO TIABATh U HBIPATL. Ho mo cTpoe-
HHIO CJIyXOBOI 06JIACTH depena (3TO OYEHDb BAKHBIN
NPU3HAK /I BBIACHEHUSA POACTBA CPEAU MIEKOIIUTA-
IOMUX) UHAOXUYC COMMKAETCS UMb C OJJHUMHU JIPEB-
HEHIINUMU KATAMHU CEMEHCTBA NakuueTusa. MHpoxnyc
JKUJT HA HECKOJBKO MHJUIMOHOB JIET MO3XKE MaKUIle-
TUJL U HE MOXET OBITh UX NPEAKOM — HO OH BIIOJHE
MOJKET OBITh HOTOMKOM OJIHOU U3 JIMHUH, POJCTBCH-
HOM NpeJKaM IUHACTUU MOPCKUX BEJIUKAHOB.
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OcHoBaTenu gMHaCcTUU

JpeBHUE KUTOOOPA3HBIE 3BONTIOIMOHUPOBAIN OBICT-
PO, U MEPEXO/ OT MOJYHA3EMHBIX (POPM K MOCTOSH-
HOBOJHBIM 3aHSJI NPUOIU3UTENBHO 8 MIH JET. [1pu-
MUTHUBHBIX 30LIEHOBBIX KUTOOOPA3HBIX, HA3bIBAEMBIX
apxeoneramu (JPEBHUMU KUTAMU), PA3JEIAIOT HA
IATb CEMEHCTB — 3TO MAKHUIIETH/IBI, AMOVIOIETUIH,
PEMUHITOHOLETH/IBI, TPOTOLETU/IBI U 6A3UI03aBPU-
Abl. B 2001 r. cTany U3BECTHBL IEPBLIE AHATOMUYECKHU
MIOJIHBIE CKEJIETHI APXEOLETOB, O3BOJUBIINE B JIETA-
JAX BBIACHHUTD INPOLECC MEPEXOJA KUTOOOPA3HBIX
K )KU3HU B MOpe [2].

[TaKULETUAB XKUAU B PAHHEM 30IeHE (OKOJIO
52 MJIH JIET Ha3a/l) Ha CEBEPHOM ITOHEPEKbE CYOTPO-
NUYECKOTO BHYTPUKOHTUHEHTAIBHOIO MOps Terwuc,
B T€ BPEMEHA MEPECEKABIIETO EBPA3UIO B MIMPOTHOM
HANPABJIEHUU. DTO ObUIM OOJIBIIEIOJOBBIC U JJIUH-
HOMOP/IbI€ 3BEPU C KONBITIIAMU HA MATbLAX U JIMH-
HBIMM XBOCTAMHU, Hakuuer u nHanauer (Nalacelus
ratimitus) pasMepamMu COOTBETCTBOBAIU BOJIKY, 4 UX-
tuonect (Ichthyolestes pinfoldi) — nucune. Cyas 1o
CTPOEHUIO CKENETA, MAKUIETU/Bl XOPOLIO IMJIABANH,
HCIIO/Nb3Ysl BOTHOOOPA3HBIE JBUKEHUS TEJIA U IPEDd-
KU KOHEYHOCTAMHU. IO CTpOEHHUIO CI1YyXOBOU 061aCTH
yepena OHU COMMKAIOTCA ¢ KuTaMu. OJJHAKO yIIH Ma-
KHILETH/] OBUIN IIPUCIOCOOJIEHBI K BOCIPUATUIO 3BY-
KOB B BO3JAYIIHOH, 4 HE B BOAHOU cpexe. CinenoBa-
TEJNBHO, 3TU KUBOTHBIE KUJIU HA CylIe, JOOBIBAA MH-
Iy B MEJKOBOJHBIX IIPECHBIX BOJOEMAX U TOOINU30C-
TH OT HUX, II0JJOOHO COBPEMEHHBIM Tanupam. CkeJe-
THI MAKUIIETH/]] ObUIM Hal/leHbl B [TakucTane u Cese-
po-3anagHon UHIUY, B PEYHBIX OTI0XEHUAX. Buau-
MO, UMEHHO 3TH M€ECTA OBUIN LIEHTPOM IPOUCXOXK/E-
HUS KUTOOOPA3HBIX.

JaHHBIE 11O 3BOJIOIUH CUCTEMBI TONTYKPYKHBIX Ka-
HQJIOB BHYTPEHHETO yX4, YIACTBYIOMIUX B PEryIALUN
PABHOBECUS U MOJOXKECHHUA TEAA B IPOCTPAHCTBE U OT-
BETCTBEHHBIX 324 KOHTPOJb JIOKO-
MOILMH, CBUJIETEIbCTBYIOT, YTO Ma-
KUI[ETU/IBI B TOM OTHOIIEHUH €II[e
6bIIM GJIM3KM HA3EMHBIM MJIEKO-
nuTanmuM [4].

Kutbl-ampuéum

OJIHOM U3 CAMBIX 3HAYMMBIX HAXO-
JOK IPEBHUX KUTOOOPA3HBIX, «HE-
JIOCTAIOIIMM 3BEHOM» B UX 3BOJIIO-
LIUH, cTal ambynouetr (Ambuloce-
tus natans). Ero Ha3paHue, O3Ha-
YaoUee <«IJIABAIOMMNA XOAAYUN
KUT», TOBOPUT CaMo 32 cebd. [Tou-
THA TIOJIHBIH CKEJET 3TOTO JKUBOT-
HOTO HaljieH Ha cesepe Ilakucra-
Ha B OTJIOKEHHUAX BO3PACTOM OKO-
710 49 MJIH s1eT Hazazx [5]. O6auKoM
TPEXMETPOBBIN aMOYJIOLET HAIO-
MHHaJ OOJIBIIETOJIOBOIO KPOKO-

auna. IIpy NaaBaHUK €0 TEJIO M3rubanoch B BEPTHU-
KaJIbHOU IUVIOCKOCTH, KAK Y COBPEMEHHBIX KUTOB, TIO-
JeHen u BpAp. [Ipeanonaraor, 4To aMOyI0LETH 0X0-
TWINCh MOAOOHO KPOKOAWIAM, MOACTEPETAs CBOUX
JKEPTB HA MEJIKOBOJAbE (AKTMBHO IEPEJBUIATHCH IO
CylI€ OHU HE MOTJIN). AMOYJIOLETH UMEJIU MOIIHbIE
YEJIIOCTU U 3YOBl M OBLIN CIIOCOOHBI YMEPTBUTH JJOCTA-
TOYHO KPYIIHYIO 1004y, CTPOEHUE HOCA IIO3BOJISIO
«KATY-aM(puOUM» IJI0TATh MUIY OPsMO B Boje. I'1asa
JIABAJId TOJNBKO OOKOBOHU 0630p. YIIHBIE PAKOBUHBI
aAMOYIJIOLIET, CYAA 11O BCEMY, YTPATUIL, HO XOPOIIO CJIbI-
111 B BOJIE. JIBDKEHUE CBOEH IOOBIUU 11O CYIIE OH OT-
CIIEKUBAJ, NIPUXKUMAA TOJOBY K I'DYHTY W YIaBIUBAA
Koseb6aHusg CcyocTpaTa. XUMHUYECKUN aHaIu3 3y0OB
II0K43aJI, 4YTO 3BEPb MOI' OXOTUTHCA KAK B COJIOHOBO/J-
HBIX, TaK U B IPECHBIX BojloeMax. K ceMencTBy amoby-
JIOLIETUJT OTHOCATCA €Ile ABA poja: ranjakasud (Gan-
dakasia) n rumananauer (Himalayacetus). Tlocnen-
HUI IPUMEYATEIEH CBOCH JJPEBHOCTBIO, HANOOIIbIIEN
cpen KUTOOOPA3HBIX — 53.5 MJIH JIET.

Bosee MEJIKUMHU POJUYAMU aMOyJIOLETH OBLIN
PEMUHITOHOLIECTU/LL, U3BECTHLIC U3 MHanu u [1aku-
CTAHA, M3 OTIOXEHUNU BO3pacTOM 49-43 MIH JET
Ha3aJ. DTU )KUBOTHBIE OOJIAJaJ 11 CUJIBHO BBITAHYTHI-
MU YENIOCTAMHU U OBUIM HECKOJIBKO JIy4dIlEe MPUCIIO-
COOGJIEHBI K IIOJBOAHOMY IJIABAHUIO, 4€M aMOyJIoLe-
TuAbl. OHU TOXE UMEIN XOPOLIO PA3BUTBHIE KOHEY-
HOCTH, HO OTJIUYAIUCh MAJEHBKUMU I1a3AMH, TOH-
KHUMH YENIOCTAMU U PACITUPEHHBIM OCHOBAHUEM Ye-
pena. Ecnu CpaBHUBATH «3€MHOBOJHBIX KUTOB»> IO
obueMy 06JHUKY C KPOKOAMIAMHU, TO CPEJU HUX AM-
OysoneTubl OOJNbIIE HANOMMHANIU AJJIUIATOPOB,
4 PEMUHITOHOLETUAB — I'aBUaI0B. CTpOEHUE CIIy-
XOBOI 06JIACTU B COYETAHUU C MAJTEHbBKUMHU I1434-
MU ITOKA3BIBAET, YTO AN OOHAPYKEHUA JOOBIYU pe-
MUHITOHOIIETUBI MOJb30BAIUCE B OCHOBHOM CIIy-
XOM. U3BECTHO MECTh POAOB PEMUHTTOHOLETU/. X
pasmMepsl ObIM HEBEJIUKU: HANPUMED, KAUXUIIET

PeKoHCTpyKUMs BHelWHero suga ambynouera.

PucyHok K.K.TapaceHko
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(Kutchicetus minimus) HE IPEBOCXONJ BEIUYUHOMN
peunyio BuiApy. Hna auapiocudus (Andrewsiphius
sloani) yCTAHOBJIEHO HAJMYUE MOLIHOI'O YIJIOWEH-
HOT'O XBOCT4, CIYKUBIIETO OCHOBHBIM OPIraHOM JIBU-
JKCHUST B BOAHOW cpexae [6]. Pattaunuct (Rayanistes
afer), HaliJeHHBIA B cpejHeM do1eHe Erunra [7], ne-
MOHCTPUPYET, YTO PEMUHITOHOLETU/Bl JTOCTUTIN
I0KHOTO nobepexbs Teruca.

Kutbl panbHero nnaBaHus

[TepBBIMU C MEIKOBO/bSI HA HACTOSIIYIO TTIYOUHY OT-
NPaBWINCh TPOTOLETU/IBL, KUBIIHE 49—37 MIH JIEeT
Ha3a/. VIX IJTABHBIM 3BOJIOIIMOHHBIM NPUOOPETEHU-
€M OB YIMHEHHBII MOIHBIN XBOCT (MOHA4a1y 6€3
XBOCTOBO JIONACTH), KOTOPBIIT 00E€CIEUUBAN OBICT-
poe masanue [8]. IIpu 3TOM IPOTOLETUABI COXPaA-
HSUIM Pa3BUTBIC 33/JHUE KOHEYHOCTHU. BeposATHee
BCEro, MO 00pa3y XU3HU UX MOXKHO COINOCTABUTD
C COBPEMEHHBIMU KPYIHBIMU JIACTOHOTUMHU. Y HEKO-
TOPBIX HNPOTOLETH] 3YObl OBIIN YMEHBIIEHBI, 3TO
CBUJIETENBCTBYET, YTO AOOBIYY — MEJIKUX MOPCKUX
KUBOTHBIX — OHM 3aIVATHIBATN LETUKOM. TakuMu
OBbLIN NEPBLIE KUTOOOPA3HBIE, KOTOPBIE CYMEIN PaC-
NPOCTPAHUTBCA 34 Ipejeasl Mops TeTnc — ux oc-
TATKU HANJJEHBl B MEJKOBOJHO-MOPCKUX OTIOXEHU-
X B Appuke, Espone u CesepHoll Amepuke. Camble
KPYIIHBIE U3 HUX AOCTUTAIM JUIMHBI 60JI€E 3 M U Be-
cunu 1o 400-500 xr. BepodaTHO, OT NPOTOLETHU]
[IPOU3OIIIN BCEe 6o0Jiee MO3JHUE KUTOOODPA3HBIE,
BKJIIOYas COBPEMEHHBIEC I'pynnbl. ONUCAHO OKOJIO
20 po/iOoB NPOTOLETHUJ, U3 HUX HAUOOJIEE U3BECTHHI
nporouer (Protocetus) u poaxouer (Rodhocetus).
CBOCOOPA3HO BHIINAAEH Makapauer (Makaracetus
bidens), y KOTOporo (Cyzis 110 CTPOEHUIO NEpPEAHEN
Y4CTU Yepena) Obul KOPOTKUI XOO60TOK [9] uinu M-
CHUCTAas BEPXHAA I'yda, KOTOPbIE MOIJIU CIYKUTD JJIA
c6opa €O AHA MOJIIOCKOB U APYI'UX KUBOTHBIX.

BasxHbl€ CBEICHUSA O HUOJOTUN NPOTOLETU ObUIH
[IOJIy4EHBl HA OCHOBE M3ydyeHusd mauaunera (Maiace-
tus inuus). B Ilakucrane, B OTIOXEHUAX BO3PACTOM
47.5 MIIH €T, OB OOHAPYKEH CKEJNIET CAMKH, BHYTPHU
KOTOPOTO COXPAHWIHUCH YEpen

BnactenuHbl gpeBHUX Mopent

[TepBbl€ ACUCTBUTENLHO THTAHTCKUE KUTH — 0a3HU-
JIO3ABPUJBI — KWJIU B MO3JAHEM 30LEHE, NPUOIUU-
TeNbHO 41-35 MJIH neT Ha3aj. X uCcKomaeMbie OC-
TATKU B OCHOBHOM IIPOUCXOAAT ¢ BocTOKa CHIA 1 u3
Erumnra, HO, CKOpee BCEro, 3TU KUBOTHBIE OBLIN PaC-
IIPOCTPAHEHBI 11O BCEMY CBETY [11]. I3BECTHO OKOJIO
15 pojoB aTUX apxeoueros. IIpeAcTaBuTeNu MojACe-
MENCTBA 6A3UIO3aBPUH OBLIM OTPOMHBL: UX 3MEEBU/I-
HOE TEJIO MACCOI 10 6 T IOCTUTANO B ATUHY 15-20 M.
V HUX UMEJICS XBOCTOBOU IJIABHUK, HO ObLT JIU OH UX
OCHOBHBIM OPraHOM JBMKEHHA — HEU3BECTHO. Kak
1 I8 NPOYUX JIPEBHUX KHUTOB, /U GA3MI03aBPUH
GBI XAPAKTEPHBI 323YOPEHHBIE KOPEHHBIE 3YOBI
1 KOHUYECKUE NPEJKOPEHHBIE. [JOPYJOHTUHBI BHEII-
HE OXOJWIN Ha 1eJb(PUHOB (XOTA UMETU 3AMETHYIO
IeI0), IPH BeCe B 1.5 T JOCTUTAIN B IJIUHY 1O 6 M.
Bce 6a3ms103aBpUAbl UMENIU BIIOJHE O(POPMIIEHHBIE
3a/lHAE KOHEYHOCTH C MO/IBJKHBIM KOJIEHHBIM CYCTa-
BOM U HECKOJIBKUMH HanablaMu. OQHAKO 3TU KOHEU-
HOCTH OBUIM COBCEM MAJIEHBKUMU U ABHO HE (PYHK-
LUOHUPOBAIN KAK OPraHbl JABWXEHHUA. BO3MOXKHO,
CaMIIbl MCIONb30BANN UX NPHU CHAPUBAHUU JJIA 34-
XBATBIBAHUA CAMOK, KAK JIEJNAI0T CBOMMHU DPYAUMEH-
TAPHBIMHU 33 JHUMU KOHEYHOCTAMHU Y/aBel. HecMoTps
HA BHEIIHEE CXOACTBO C COBPEMEHHBIMU KUTOOOPA3-
HBIMHU, 6A3UI03ABPU/IBI HE OBIIN CIIOCOOHBI K YILTPA-
3BYKOBO! 3XOJIOKALJUU U AKyCTUYECKOU KOMMYHMKA-
uuu. OTHOCUTENIBPHO MAJICHbKUI MO3I' YKA3bIBAET HA
OTCYTCTBUE Yy HUX CIOKHOI'O COLMAJIBHOTO IOBEJE-
HUS, XaPAKTEPHOTO /11 COBDEMEHHBIX KUTOB U JI€/Ib-
(puHOB. B TO XK€ BpeMs ABHO BLIPAXKEHHASA ACUMMET-
pus yepena 6a3un03aBpuj] 6bIIA YACTBIO KOMILIEKCA
NPUCIOCOOIEHNUN, CBA3AHHOTO C PA3BUTHEM Y HUX
HAIIPABJIEHHOTO CAYXA /I PA3TUYEHUA BBICOKOYACT-
HOTHBIX 3BYKOB, KOTOPBIE IIPOU3BOJJUIN PBIOLL
CaMblil KPYIHBIA apXeouerT (M CaMO€ KPYIHOE
MJIEKOIHUTAIOMIEE CBOETO BPEMEHU) — 3ITO OA3UIO-
3aBp (Basilosaurus cetoides). OH ObLI ONHCAH €lIE
B 1839 1. n3 Anma6amer (CHIA). Ipyrue BUABI HAUIEHEI
B Erunte u [Taknucrane. CrpoeHUE NO3BOHOYHUKA 6a-
3UJI03aBPA [TO3BOJIAET IIPEATIONATATD, YTO IPHU II1ABA-

1 4acTb ckesera aMmb6puoHa [10].
Ero nmonosxeHue (BIepes roaoBox,
4 HE XBOCTOM, T.€. T4K, KaK y Ha-
3€MHBIX MJIIEKONIUTAIOMIUX) CBU/IC-
TEJABCTBYET, UYTO ITPOTOLIETU/IBI
pOXJanu JETEHBIEN Ha CyLIE, a
He B Bojie. CaMIbl MAMAIIETOB Obl-
JIM KPYIIHEE CAMOK U UMEJH 6oiee
MOIIHbIE KABIKU. TaKOM MTOJOBOM
JUMOP(PU3M XaPAKTEPEH JIJII MHO-
I'NX COBPEMEHHBIX JIACTOHOTHUX,
B YACTHOCTH MOPXKEH U MOPCKHUX

JbBOB. BO3MOXHO, OH OTpaxaer
CXOHBIN, «I'APEMHBIN», TUIl COLU-
ATBHONU OPraHU3AIUM Y JPEBHUX
KUTOOOPA3HBIX.

Cnenok uepena Basilosaurus cetoides, BuA cHU3y. IkcnoHat ManeoHToN0rM4eckoro my-
3ea umenn t0.A.Opnoga, ManeoHTonornyeckmit MHCTUTYT MMeHn A.A.bopucsaka PAH.

®oTo A.A.EpmakoBa
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PEKOHCprKLI,VIﬂ BHELWHero suaa 6a3mno3aBpa.

HUHU OH MOTI 3MEEBHUHO M3BHUBATbCS. CKOpPEE BCErO,
6a31J103aBp HE ObLI CIOCOOEH K JUINTEIBHOMY IIJIaBa-
HHIO U INTyOOKOMY HBIpAHUIO. HEe MOT U BBIXOJUTh Ha
cymy. BepoATHO, OH OXOTHIICS HA KPYIHYIO JOOBIYY
(HampuMep, aKyja, a TaKXKe JOPYAOHTHH) Yy BOJHOM
MOBEPXHOCTH HEAANEKO OT mobepexpsa. B 2015T.
B Erunre Hanuy moJIHBIN CKesneT 18-MeTpoBOro 6a-
3UJI032BPa C OCTATKAMU IPYTOrO KUTA BHYTPH.

Mexpy 3y6om n ycom

V COBPEMEHHBIX KHTOB 33JJHUE KOHEYHOCTHU PYAU-
MEHTAPHBLI — OHHU CKPBITH BHYTPHU TEIA U CIYXKAT JJId
KPEIJIEHUs MBI [TOJOBBIX OPTAHOB U JIMMIb IO3TO-
My HE MCYE3NIHU NOTHOCTBIO. MHOTAA POXKIAIOTCH KU-
TBl C ATABUCTUYECKUMH MUHHUATIOPHBIMH 3aJHUMH
KOHEYHOCTIMU. BMECTO HO3/IpENl COBPEMEHHBIE KU-
THl UMEIOT JIBIXAT0 CHEIU(PUYHOIO CTPOEHUS, CMe-
meHHOEe Ha MakKymky. CTpoeHue YIIHON CHUCTEMBI
06€CIeYnBaAET CIOCOOHOCTD K AKyCTUYECKOM KOMMY-
HUKaUU. COBPEMEHHBIE TPYNIBl KUTOOOPA3HBIX —
3ybareie (Odontoceti) u ycareie (Mysticeti) KUTB —
MOSIBUJICH B IIO3JJHEM 30I€HE, OKOJIO 40 MJIH JIeT Ha-
3a7. K paHHEMY OJUIOLIEHY OHHU CTaAd OOBIYHHI,
4 B IIO3JHEM oiuroueHe (27-23 MJIH JIeT Ha3ak) JaIu
MOIIHYIO BCIIBIIIKY Pa3HOOOPA3Us, KOTOPAs NPUBEIA
K BO3HHUKHOBEHUIO OOJBHIMHCTBA COBPEMEHHBIX Ce-
MENCTB. Pe3Koe yBenndyeHnume roJjoBHOro MO3ra y 3y-
06ATBIX KUTOB OTMEYAETCA ABAXKABL: IIEPBOHAYAIBHO
y CaMbIX paHHUX (popMm 40 MIJIH JIET HA32J U 3ATEM
y aeab@uHOB 15 Ml et Hasaj [12].

[TopoTpsaj 3y6aTEIX KUTOB BKJIIOYAET AENb(OUHOB,
HAPBAJIOB, MOPCKUX CBUHEN M KaMAJOTOB. bonbmuH-
CTBO M3 HHUX JXUBYT B OKE€aHE (XOTHA €CTb PEUYHBIE

PucyHok B.[l.KanraHosa

JeNb(UHBL), U3BECTHBI NPUOPEKHBIE U OKECAHUYEC-
KM€ BUJBI, TOJNSAPHBIE U Tponu4yeckue. Bce oHu ak-
TUBHBIE XUIIHUKHU, JOOBIBAIOT PBIOY U KaJIbMapPOB
WM, KaK KOCATKU, OXOTATCSA HA APYIUX KUTOOOpaA3-
HBIX, 4 TAKXKE HA ITUHIBUHOB M JJACTOHOTUX. B oTIHn-
Ype OT COBPEMEHHBIX YCATBIX KUTOB, 3y6aTbIE UMEIOT
3yObl U CIOCOGHBI K 3XOJ0KauU. Kaxgoe U3 cospe-
MEHHBIX CEMENCTB MOJOTPsAAA 06saJaeT COOCTBEH-
HOW crienuanusanueit. He Mmenee pa3HooOpa3Hbl Obl-
JIA U BBIMEPIIUE I'PYIIIHL.

COBpEMEHHBIE YCATHIE KUTBHI YTPATUIN 3YOBI, HO
34TO NPUOOPENN KUTOBBIH YC, CAYXKAMUNA UM JJIS
puapTpanuu H60JBMUX O0OBEMOB MEJIKOH JOOLIYH.
Cpeau yCcaTblX KUTOB — KpyIHeHIIee Co3iaHne Mupa
JKUBOTHBIX 34 BCIO €TI0 UCTOPHUIO — CUHUN KUT.

HexkoTopble HEOOBIYHBIE MPEJCTABUTENN KAK 3Y-
6ATBIX, TAK M YCATBIX KUTOB, B IIPOMIJIOM HACEIABIINE
MOPSI HalIE€N IIAHETHI, 3aCAYKUBAIOT 60see OIU3KO-
I'O 3HAKOMCTBA.

Meuepbinble, akynosy6blie, MOp}Keronossbie...

CaMbl€ paHHME YEPEINHbIC NPU3HAKHU, CBA3AHHBIE
¢ 061alaHuEM 3XO0JIOKAIIUEH, OOHAPYKEHBI Y OJUTO-
LIECHOBOTO 3y6aTOro KWUTa KOTWJIOKapwl (Cotylocara
macei) U3 BBIMEPLIETO CEMEUCTBA KCEHOPODUJ, KO-
TOPBII kU y nobepexpa 0xuon Kaponuner (CIIA)
28 muH ner Hazax [13]. [nd mo3fHEro OJUroleHa
1 MHOIIEHA XAaPAKTEPHO BBICOKOE Pa3HOOOpa3ue ap-
XAWYHBIX T'DYIIII 3y6aTbIX KHTOB, UMEBIINX ITHWJIbYad-
TBIE 3YOBI, CKOPEE TOXOXKUE Ha APXEOIETOBBIE, YEM HA
6oree IPOCTbE KOHUYECKUE OJJOHTOLETOBBIE. Y 3B-
punopensuca (Eurbinodelphis) n3 ceMenCTBa 3BPU-
HOZenb(pUHU] 6€33YOblil KOHEL, BEPXHEH YEIIOCTH
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PeKOHCTPYKLMSA BHEWHEro BUAA CKBANOA0HA.

NPEBPATUICS B JJAUHHBIN OTPOCTOK, CIYKHUBIINIA
CMEPTOHOCHBIM OPYKHEM, KAK Y MEU-PBIOBL, DTOT «Me-
YEPBUIBIN AeNb(UH» ObUI HEOONBIIUM (OKOJIO 2 M),
HO POACTBEHHBIM €My Makpopenbpuu (Macrodel-
phinus kelloggi) nocTuran pa3amMepoB KOCaTku (6—8 m).
[MpexacraBurenn poja CKBANOAOHOB (Squalodon) u3
CEeMENCTBA aKyN03yOhIX AeabpuHoB (Squalodontidae)
HUMEJIU JUIMHHBIE Y3KUE YENIOCTH. MHOTOYHUCIEHHBIE
BUJIl CEMENCTBA KEHTPUOAOHTH], (OKOIO 20 POLOB)
BHEITHUM BHUJIOM BECbMA HANMOMUHAJIU COBPEMEH-
HbIX JeabpuHOoB (Delphinidae), moABUBIINXCSI OKOJIO
15 MJIH €T Ha3a/.

Cumouer (Simocetus rayi) 13 BEPXHEI'O OJIUTOLE-
Ha Operona (CIIA), BbIICIEHHBIA B CAMOCTOATEb-
HOE CEMENCTBO CHUMOILETH/J, MOJYy4YUJT MNPO3BAHUE
«KYPHOCBIH ieNb(pUH». Er0 KOPOTKUE YENIOCTH OBLIN
3aMETHO 3aIHYTHI BHU3, 4 PEJIKO PACIIOJOKEHHBIE 3Y-
OBl CIYKUAN CKOpEE g MPOCEUBAHUS MUIU, YeM
JUls €€ pa3phelBaHUA. BepoATHO, CUMOLET JOOBIBAT
JJOHHBIX O€CIIO3BOHOUHBIX, IIPOLIEXKUBASA O0CAJOK [14].

Y OBYXMETPOBOM MOPCKON CBUHbBU CEMUPOCTPA
(Semirostrum ceruttii), )XKUBIIEN 3 MJIH JIET HA34[

Pucynok W.C.CepreeHkoBoii

y 6eperos 1oxHoi Kanudopuuu (CIIA), HIKHAS de-
JIIOCTH ObLIA BJIBOEC JJIMHHEE BEPXHEH. DTA 4ACTh Ye-
JIOCTH (POPMUPOBANA MOKPBITBIA KOXKEN BBICTYI-
OJA60POJOK, KOTOPBIN HCIOJb30BAICA KAK CIEIHU-
AJIBHBI YYBCTBUTENbHBIA OPraH A IMOUCKA NUINU
«Ha OIYIb> B MyTHOI BOJIE y CaMOro JHa [15].

Hcropusa rpynisl pedHbX Aenbduuos (Platani-
stoidea) TpPOCIEKUBACTCS C IMO3JAHETO OJUTOICHA,
KOTJJa €€ NMPEACTABUTENM €lle OOUTAIN B MOPCKUX
6acceriHax. [Ipu 3TOM OKa3bIBAETCA, YTO OHU BOBCE
HE OJM3KOPOJCTBEHHBI APYr Apyry. Clenoi raHr-
cku#l penvun (Platanista) NPUHALIECKUAT JUHUN
APXAUYHBIX 3y04aTBIX KHUTOB, POJACTBEHHON CKBaJIO-
JOHTHUJAM, TOTJA KAK Jpyrue — aMa3oHCKuil (Inia),
nannarckun (Pontoporia) u oszepHblil (Lipotes) —
CKOp€E BCETO, MPOUCXOAAT OT PA3JUYHBIX BBIMEP-
mux rpymm [16].

CaMblil HEOOBIUHBIN OOJIUK CPEAU BBIMEPIIUX 3Y-
6aTBIX KUTOB HUMENT OJO0OEHOIETONC U3 IJIMOLEHA
ITepy (BO3pacT 4—3 MIIH JIE€T HA3a/), HA3BAHHBIN TAK
34 BHEIIHEE CXOJCTBO C COBPEMEHHBIM MOPKOM
(Odobenocetops MOXKHO IIEPEBECTU KAK «MOPIKETOJIO-
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PeKoHCTpyKUMA BHeWwHero BUAA ofobeHoueTonca.

BBIII KUT»). DTO HEOONBIMION AENb(UH, BBIAEICHHBIN
B COOCTBEHHOE CEMENCTBO OJOOECHOIETONCH], POJI-
CTBEHHHUK HAPBAJOB U MOPCKUX CBUHEN. B mpoTHBO-
[IOJIOKHOCTh OOJIBIIMHCTBY J€Ab(UHOB, Y OJ06EHO-
LIETOIICA HE OBLIO YTMHEHHOI'O PbIId, HO3APHU CMEC-
TUWINCDH BIEPE]], 4 I71a3a — K IEPEJJHE-BEPXHEN CTO-
poHe 4Yepena, obecnedynBas OGUHOKYIAPHOE 3PEHUE.
B BepXHEN YENIOCTH UMETUCH 1BA OUBHA, y CAMOK —
OYEHDb MAJIEHBKUE, 4 Y CAMIIOB PA3HbIE — JIEBBIIT [1OY-
TH KAK Y CAMOK (JI/INHA 5 CM), 4 IIPABBIN JUIMHHBI, KO-
NIBEBU/IHBIN, BBICTYNAA HAPYXKY OOJbIIE 4eM Ha 1M
(mpu TOM, YTO TEJIO XKUBOTHOIO OBIIO 4UyTh 6osee
2 m). IIpu n1aBaHuy rojoBa KXKUBOTHOI'O OIYCKalIaCh
BHU3, 2 OGMBEHb PACHONATAICA MOYTH MAPAIIETBHO
TeJy U CBOUM KOHIIOM ObUI HamlpasieH Ha3af. [Ipex-
[10JIATAETCS, 4TO, NOJOOHO MOPXKY, OLOOEHOLIETOIC
MUTAICSA JJOHHBIMU 6ECIIO3BOHOYHBIMU, COOUPAST UX
60JIbIION MACUCTONU BEPXHEN I'YOOU C 4yBCTBUTE/b-
HBIMU BUOpHUCCAMU. BUBHU, CKOpEE BCEro, HE HUC-
MOJIb30BANUCDH JIA JOOBIBAHUSA MHUINU, A CIYXKUIN
caMIijaM OpavHbBIM OpyxueM [17].

Pucyrok W.C.CepreeHkoBoii

Kawanotbi-y6uiiubl u cam JleBuadat

B panHeM MuoleHe, 0koso 20 MJIH JIET HA34/]], IOSIBU-
auce kamanotel (Physeteroidea). HeiHe 310 cnenua-
JM3UPOBAHHBIEC OXOTHUKHU HA KaJIbMapOB. OJHAKO He-
KOTOpPBIE HEOTEHOBBLIE KAMAIOTBHl OBUIM KUTAMH-
yOUIIlaMHd CBOETO BPEMEHM, 3aHUMAA IKOJIOTUYEC-
KyI0O HHIIy KOCATOK /IO UX IOSBJIEHUSA OKONO 3 MIIH
JeT Ha3a]. HauMEHOBAHUE «KAIAA0Ta-YOUNIBI» B HA-
YYHOI JIMTEPATYPE TONYyUnI 3uropuserep (Zygophy-
seter varolai) N3 O3/JHETO MUOIleHA MTanuu, Bo3pac-
ToM 10-7 MuH neT Ha3aj [18]. DTOT KUT ObLI ATUHOU
6-7 M, C MOUIHBIM YCPEIOM M MHOTOYHCICHHBIMU
OONBIINMH 3Y0AMU B BEPXHEN U HIKHEN YETIOCTAX.
I'PO3HBIMA XMIIHUKAMU OBLIA U JPYIHE KaIIaJOThI-
yOUILBL: CEMUMETPOBLIN Opurmoduserep (Brygmo-
physeter shigensis) n3 fAnonun (Bospact 15-14 mian
JIET HA3aJ]) U NPEJCTABUTEIN POJA AKPOMHU3ETEPOB
(Acrophyseter) us Ilepy (9—6 MJIH JIeT), JOCTUT'ABIINE
B JUIMHY JIUIIb 4 M, HO TAKXKE 3AHUMABIINE HUIIY AK-
TUBHBIX MOPCKUX OXOTHUKOB [19].
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OCTAaTKH HAMHOTO 00JIE€ KPYIIHOI'O MOPCKOI'O
XUITHUKA OBIIN TaKKe OOHapyKeHH! B Ilepy, UX BO3-
pact 10-9 mun ner nasaa [19, 20]. B gauny ruranr-
CKMI KaMaJoT-youitla AOoCTUral 18 M, a BECUT OH
OKOJIO 40 T (IpUMEPHO KAK CAMIIBI COBPEMEHHOTIO Ka-
mIaa0Ta). [JINHA €ro 4epena OKOJIO 3 M, a4 3yObl UMEIOT
awaMeTp okoso 12 cm u jiuny 10 36 cm. [Moxanyi,
3TO CaMbl€ KPYIHBIE 3YOBl B JKHBOTHOM MHUpE, HE CUU-
Tas TUIEPTPO(PUPOBAHHBIX KIBIKOB U OUBHEN. Konocc
MOJIYYWI HA3BAHUE «MEJNBWINIOB Nesuadan» (Livyatan
melvillei), B uecTp 6ubACUCKOTO yypoBUIA JleBuada-
Ha W aMepUKaHCKoro mnucarend 'epmana Mensuiia,
aBTOpa poMaHa «Mobu Juk, uinu benpldt kut». MOxXHO
MIPENONaraTh, YTO MOSABICHUE TAKUX KPYIHBIX XHUII-
HHUKOB OBLJIO CBA3AHO C PA3BUTHUEM I'HI'AHTU3MA CPEAU
UX NOTEHIUAIBHBIX KEPTB — YCATBIX KUTOB.

Kutbi-neonappabl n 6e33y6bie BennKaHbl

Ycarple KUThI MIPpOU3OUIIN OT APXCOUCTOB, MO-BUIH-
MOMY, B BBICOKHUX MHNPOTAX. M3BECTHBI OJIUTOLEHO-
BBIC I'DYIIIIBI, KOTOPBIC UMC/IN IMHUPOKO PACCTABICH-

PEKOHCprKLI,VIﬂ BHELWHero suaa aHpxyuera.

Hbl€ 3yObl, 4 B CTPOEHUU Y€pPEIad COBMEILAIN YEPTHI,
CBOMCTBEHHBIC APXEOLETAM U yCATHIM KUTAM. O4€eHb
HEOOBIUEH 3Y6ACTBIN AHKYLET (Janjucetus hunderi)
13 NO3/JHETO OJUIOIeHd ABCTPANINH, VIMHOU OKOJIO
3.5 M, UMEBIIUHA UCKJIIOYUTENBHO OOJbIINE TJIa3a
1 YKOpPOYEeHHYIO mMopay. Ilpeamonaraercsa, 4ro OoH
ObI AKTUBHBIM XUIIHUKOM, OXOTUBIIUMCS HA KPYII-
HYIO pbIOY, BKJIIOYAs AKYJI, U 9KOJOI'MYECKU HAIOMMU-
HaJI MOPCKOI'0 JIeONapd — COBPEMEHHOI'O XUIHOI'O
TIoNEHA [21]. AHIKYyLET OTHOCUTCA K CEMEUCTBY
MaMMAJOAOHTH/]. Jpyrue npeacTaBuTeNn 3TOM BbI-
MEpIIEN I'PYIIBl, MAMMAIOAOHE (Mammalodon) u3
oiauroueHa Ascrpaaun u Hopoil 3enaHauu, UMenu
PEAKO MOCAXKEHHBIE 3YOBL. BEPOATHO, OHU NMUTATUCH
JJOHHBIMU O0€CIMO3BOHOYHBIMH, IPOLIEKUBAT U [22].
HX oTKpbITHE NOATBEPAMIO AOragKy Yapasa Japsu-
HA, KOTOPBII NPEANON0XKNI B «[[pOUCXOKIEHUN BU-
JIOB», 4TO (PUIABTPYIOMIME YCATBIE KUTBI IPOU3OIIIN
HUMEHHO OT TaKux (popMm — JapBHUH HA3BIBAJI HUX
«IIPOCEUBATECISAMU>.

B cepeaune onuroneHa, okoso 30 MJIH J€T HA34a],
NOABUWINCH (DUIBTPYIOUMIUE YCATBHIE KUTBHL. Y MpE-
CTABUTEJIEN BBIMEPIIETO CEMENCTBA dOMUCTULIETU]

Pucynok U.C.CepreeHkoBoii
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NMAJIEOHTOJIOIUSA

PEKOHCprKLI,VIﬂ BHELWHEro supa uetotepusa.

(Eomysticetus, Waharoa u Jp.), CDABHUTEJIbHO HE-
KPYIIHBIX (JO 8 M) KUTOB CTPOUHOIO CIOKEHUS, KUTO-
BBIM YC 3aHUMAJ TOJIBKO 33JHIOI0 4aCTh HEOA, HA TIe-
peaHEeM KOHIE YETIOCTH UMEJIOCh HECKOIBKO 3yOOB,
4 IBIXQJIO PACIONIATAI0Ch Hd 3HAYUTEIbHOM PACCTOSA-
HUU CIIEPEAN OT I71a3. JJpeBHEHINE HAXOKU T JKUX
xuToB (Balaenidae) umeror Bospacrt 23 mun jer. ITo-
nocatukossle (Balaenopteridae), k KOTOpBHIM OTHO-
CUTCA TUT'AHTCKUU CUHUI KUT, TOABUINCH B CEBEPHOU
ArnanTuke okono 12 min et Hazaza. Cyzid o MCKoma-
€MBIM OCTATKAM, COBDEMEHHOMY CUHEMY KUTY 110 Pa3-
MepaM HE€ YCTYNaJId HEKOTOPBIE KHUTHI-MIOJIOCATUKU
IUIMOLEHA U IUIEHCTOLEHA, HApUMep Balaenoptera
sibbaldina n3 panHero nauoneHa beabruu [23]. OgHa-
KO CAMBIMHU MIHIPOKO PACHPOCTPAHEHHBIMHU YCATBIMU
KUTaMU HeoreHa 6pinu nerorepun (Cetotheriidae) —
OueHb pa3zHoOOpasHas (6osee 50 BUAOB U OKOJO
20 pojioB) rpynmna CpaBHUTEIBHO HEGOIBIMUX (POPM
(okosno 3—4 M) 6€3 NPU3HAKOB CHELUAIUZALUU CO-
BPEMEHHBIX CEMENCTB. CyJd 110 BCEMY, B OCHOBHOM Ha
HUX U OXOTUJIUCH KAIIAJIOTHI-YOUHLBIL, 4 TAKXKE THU-
TAHTCKUE AKYJIBl METAIOLOHBL OCTATKH LIETOTEPHUEB

PucyHok W.C.CepreenkoBoii

nssecTHrl 13 EBponsl, CeBepHoit u IOKHOI AMEPUKH,
Anonun, Ascrpanuu u Hoson 3enanauu.

% ok %

WTak, MOABUBIIMCH MOYTH 55 MJH JIET Ha3aj
B NPUOPEKHBIX BOAAaX Mupo-Tlakucranckon obiac-
TH, KUTOOOPA3HBIE MOCTENEHHO OCBOWIN MUDPOBOHU
OKEaH, TOPOJUB OIPOMHOE MHOKECTBO (POPM BECHEMA
Pa3HOO6PA3HOTO OOJIUKA U BEITUYUHBL.

bBiarosaps majaeoOHTONOTUYECKUM OTKPBITUAM IO-
CJIEHETO BPEMEHU KUTOOOPA3HBIE CTAINU OJHOU M3
HEMHOTHUX I'DYII MJIEKOMUTAIONUX C XOPOIIO PEKOH-
CTPYUPOBAHHON 3BONIOLUMOHHON ucrtopuei. O4eHb
BAXKHO, YTO MAJEOHTOJOTHYECKUE JaHHBIE XOPOUIO
COTTIACYIOTCA C MOJIEKYJIAPHO-TEHETUYECKUMU®, J10-
MOJHAA JPYT APYrd U HE3ABUCUMO (PUKCUPYA MOCIIE-
JOBATEJNBLHOCTb U BPEMA BO3HUKHOBEHUA COOTBETCT-
BYIOITUX KJIIOYEBBIX aHATOMUYECKUX, (PU3NOJIOTHYEC-
KUX U OMOXUMUUECKUX AJJANTAIIUN U MATUCTPATbHBIX

* CM. TofIpO6HbI 0630p: [&16¢hcrHd M.C. MONEKYISIPHAST SBOTIOLHS:
KaK KUATBI YXOIUIH 11071 Bofty // Ilpuposa. 2016. Ne10. C.39-50.
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Ckenet Vampalus sayasanicus. BBepxy — npouecc packonok (BUAHbI 4acTu Yepena,

HUXHEN YenocTu, NO3BOHKM), BHU3y — dparMeHT yepena: Buf CBepxy (cnesa)
n cHu3y. lnnHa macwrabHoit NuHeiku 10 cM.

®oTo X.A.AbLynmMexupoBa (BepxHee)

n K.K.TapaceHko (HuxHue)
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3BOJIIOIIMOHHBIX COOBITUN IIPU I1€-
pexojie OT HA3eMHBIX (OPM K I10-
JIYBOJHBIM, OT IIOJIYBO/IHBIX K IPU-
OPEKHO-MOPCKUM U OT NPUOPEXK-
HO-MOPCKHX — K OKEAaHUYECKHUM.
HecoOMHEHHO, HOBBIE HCCJIEJOBA-
HHA UCKOIMAEMBIX U COBPEMEHHBIX
BUJIOB B GJIMKaHIIee BpeEMs Cylie-
CTBEHHO JIONOJHAT U JETATU3UPY-
I0T CKJIAJBIBAIONMYIOCA KAPTUHY.

Hckomaemass JETONMCH KUTO-
0Opa3HBIX TOCTOSHHO IOIOJIHSA-
€TCA APKMMHU HAXOJKAMH, CYJIA-
MUMH JaJbHEHIINE OTKPBITUS.
B Poccum OCTATKH BBIMEPIIUX K-
TOB BCTPEUAIOTCA JOBOJIBHO PEJ-
KO, B OCHOBHOM B OTJOXEHUAX
muonena (Crasponoiabe, [are-
craH, TaMaHCKUH 11-0B, CaXaauH).
B PocToBCKOIT 06s1. OOHAPYKEHBI
(pparMeHTApHBIE OCTATKHU CPEAHE-
90IIEHOBBIX apxeoneros [24]. Ha
CesepnoMm KaBkaze HAXOJAT LIETO-
TepueB. HepaBHO oTTyza Obliun
ONMCAHBl HECKOJIBKO HOBBIX PO-
JIOB 3TUX KUTOB. BakHYIO HAXOJ-
Ky nepegan B IlajeoHTONIOTUYEC-
KU UHCTUTYT uMeHu A A bopucs-
ka PAH xwurenp YeyeHCKON pec-
nyonuku X. A A61yIMEKUTOB, PaC-
xonasmui B Hoxai-IOpTOBCKOM
p-HE TOYTH MOJHBIN CKEJET KUTA.
DTOT HOBBIM KAT U3 IPYIIILI I1E€TO-
TEPUEB MOJIYYUI HA3BAHUE «BAM-
na» (Vampalus sayasanicus), 1o
MMEHM BEJIMKAHA U3 YEYCHCKOU
mudoaoruu [25].m
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