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3MeuUHble Agbl — )
Om gpeBHOCMU go HaWluX gHeu

H.B.Konsinosa', JO.H.VTKuH*

'"Mockosckuil nedazozuueckuli 2ocyoapcmeennuiil ynusepcumem (Mockea, Poccus)
HUncmumym 6uoopeanuueckol Xumul umeru axaoemuxos M.M.Ilemaxkura

u I0.A.Osuunnurxoea PAH (Mockea, Poccus)

HIO,E[I/I IIBITAJINCH p&SI"‘l,IIaTb HpI/IpOI[Y 3MEHNHBIX AT0B C ,E[pCBHI/IX BpCMCHy OJJHAKO COBpCMCHHbIC HNCCJIEAOBAHUA HAYAIHNCh
TOJIBKO B CEPEJUHE NIPOUIOTO BeKa. ICTOPUSA U3YyUYCHUS SAJ0B IIPOCIEKUBACTCS OT APEBHEHIINX [UBUAN3A U Erumnra,
Wuauu u Ipenyu 10 HAIUX JHEH. B HacTosmee BpeMss OCHOBHBIE KOMIIOHEHTHI SIZIOB XOPOIIO U3YYEHbI U KJIACCUPUITI-
POBAaHBI B HECKOJBKO CTPYKTYPHBIX CEMEHCTB. YCTAHOBIIEHO, YTO /1Bl 3MEN MPEACTABIAIOT COOOM CJIOKHBIE ENTHU/IHO-
OeNKOBBIE cMecH, cozepskammue 6osee 100 OT/IebHBIX KOMIIOHEHTOB. 3MENHBIE TOKCHUHBI 00J14/1aI0T Pa3HOOOPA3HBIMU
BU/JAMHU OHMOJOTHYECKON aKTUBHOCTH, HAPYIIAIOMNMH )KU3HEHHO BAKHBIE IIPOIECCH B OPraHN3MaX. BOJIBIINHCTBO TOK-
CUHOB BO3JICHCTBYIOT Ha GHOJIOTUYECKYIO MHUIIEHb C BBICOKON 3(PPEKTUBHOCTBIO U CEJIEKTUBHOCTBIO, YTO JEIACT UX
OYCHb XOPOIIUMH MOJICKY/ISIPHBIMU UHCTPYMEHTAMU I PYHAAMCHTAIBHBIX HCCIIEOBAHUM, 4 TAKKE UACATBHON OCHO-
BOI JIJIs1 pa3pabOTKU JI€KapCTB. Ha OCHOBE 3MEUHBIX TOKCUHOB OBIJIO Pa3pab0TAHO HECKOIBKO JEKAPCTB (CAMBIH U3BE-
CTHBI — AHTUTUIIEPTEH3UBHBIN MPENapaT KAITOIPUI), U €IIl€ HECKOJIBKO pa3padaTsiBaloTcs. Takum 06pa3om, uccie-
JIOBAHHUE SAJJOB IIPEBPANIAET UX U3 CMEPTOHOCHOI'O OPY)KHUS B IPENAPATHI, CIIACAIONINE )KU3HU.

KiaroueBbie CI0Ba: 3MCH, /], TOKCHUH, dKTUBHOCTbH, KOHCTPYUPOBAHUEC JICKAPCTB.

penu XKUBOTHBIX HEMAJIO BU-

JOB, KOTOPBIX IPUHATO Ha-

3BIBATH AJOBUTBIMU. Haunbo-
JIe€ U3BECTHBI U3 HUX 3MEH, CKOP-
[IMOHBI, IAYKU U XKAJIAIKUE HACEKO-
Mbl€. JECTBUE UX AN0B (CIOKHBIX
CMECEN PA3NUYHBIX COEJUHEHU
B OCHOBHOM TIENTHUJHON M OEJIKO-
BOU IPUPOABL) OOBIYHO IIPUBOJUT
K HAPYHIEHUIO HOPMAJbHBIX (PHU-
3UOJIOIMYECKUX (PYHKLUHA Opra-
HHM3M4 U B KPAUHUX CJIy4asX 3aKaH-
YUBAECTCH TUOENBIO KEPTBHL. IlO-
IpOoOHOE H3YYECHHUE A/JOB — IEP-
CIIEKTUBHOE HAIPABIECHUE MCCIIE-
JOBAHUU B (PU3UKO-XUMUYECKOU
OUOJIOTUU U 3KCIIEPUMEHTAIbHONU
MeAULUHE, IOCKOJbKY TOKCUHBI
MOTYT CJIYXHUTb B KA4€CTBE HMHCT-
PYMEHTOB g H3Y4E€HUSA MOJIE-
KyJAPHBIX MEXAHU3MOB (DYHKI[HO-
HUPOBAHUA PA3IUYHBIX CUCTEM
OpraHu3Ma.

CaMble KpYIHBIE SAJOBUTBIE
JKUBOTHBIE — 3MEMU. JIJI1 BIPBICKU-
BAHUA fd Y HUX HUMEIOTCH 3YOBI
C ITOJIOCTBIO, U3 KOTOPOU AJ] BBOAUTCA B KEPTBY. [Ipo-
OYLUPYETCSA OH B AJOBUTBIX KEJIE3AX, PACIOJIOXKECH-
HBIX [O33/U IJIA3 3MEU U COEAUHEHHBIX C 3yO6amu
CIELIMAJIbHBIMU IIPOTOKAMHU, YEPE3 KOTOPBIE AJ I10-
CTymaeT B 3yObl. M3 mpuMepHO 3.5 THIC. BULOB CYyIIE-

© Konwinosa H.B., Vrkun 0.H., 2018

Huna Bauecnrasoeéna Konwinoea, acnii-
panm rKageopov. OUOXUMUU, MOSEKYIADHOL
buonoeuu u 2enemuxu Hucmumyma Ouo-
no2uu u xumuu Mocko6CK020 nedazo2urecKo-
20 2ocyoapcmeenno20 ynueepcumema. O0-
NACMb HAYUHBLX UHMepPecos — Oenku 3meu-
HOLX 008, JU2aHObL PeUenmopos U UOHHbLX
KaHAan08, moxcuueckue 6enKu, WOHOMpPONHAA
aKmueHocme.

FOpuiit Hukonaesuu Ymxun, 00Kmop Xumit-
YeCKUX MHAyK, PYKoeooument nabopamopui
MONCKYAAPHOL MOKCUHONO2UU HHCmumyma
OUOOp2AHUUCCKOU XUMUU UMECHU AKAOCMU-
Ko M.M.Ilemaxura u 10.A.O8uurnnurxoea PAH.
Gnen Mexncoynapoorno2o obusecmed mokcumo-
nozuu, Egponetickozo Helupoxumurecxozo 00-
ugecmea. 3anuUmaemcs uUccreoosanuem 20086
HUBOMHBLX, NOUCKOM, 8blOCSeHUCM U U3YHe-
Huem O6uono2UUecK aKmueHsLx 6eaKo8 ¢ Ho-
BUIMU PAPMAKONO2UHECKUMU CEBOLICMEAMUL.

CTBYIOIMX B Hacrosmee Bpems 3meit 6osee 500 BuU-
JIOB CUUTAIOTCS S0BUTHIMU. OKO0JI0 400 BUIOB, OTHO-
CAIMIMXCI B OCHOBHOM K CEMEHCTBAM TaJI0OKOBBIX
(Viperidae), amkoronosbix (Crotalidae), acnupos
(Elapidae) u mopckux 3men (Hydrophidae), omacust
g yenoseka. llecTs BUOB AZ0OBUTHIX 3MEN BCTpE-
qaioTcsa B Poccun.
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HceneoBaHNEM KUBOTHBIX, PACTUTENBHBIX U MUK-
POOGHBIX TOKCHHOB 3aHUMAETCSI TOKCUHOJIOTHS, CIIe-
LUAIU3UPOBAHHAA O6JACTh TOKCUKOJIOTUU. TOKCHHO-
JIOTUSL ONPEJENAETCA KAK «HAyYHas AUCHUIUINHA, Ka-
CAIOIASACA U3YYEHUA PACTUTEIbHBIX U JKUBOTHBIX TOK-
CUHOB» [1] MK XK€ KaK «HAyKd O TOKCUYHBIX BEMIECT-
BAaX, BbIPAOATHIBACMBIX WM HAKAIIUBAEMBIX B JKUBBIX
OpraHM3Max, UX CBOHCTBAX U OUOJIOTUYECKOM 3HA-
YEHUU JIJI1 BOBJICUCHHBIX OPraHU3MOB» [2]. DTa JuUCc-
LUIUIMHA BKIIOYAET B CEOSI U3YYEHUE CTPYKTYPHI TOK-
CHUHOB; CIIOC06a UX AEUCTBUSI; OUO-
JIOTUH OPraHU3Ma, IPOU3BOJAIIE-
IO A/, CTPYKTYPBI M (PYHKLIMU AJ[0-
BUTOTO alNapara.

Hadgaso COBPEMEHHOIO 3Tama
HU3y4E€HUS A0B 3MEN OTHOCUTCSA
NIPUMEPHO K CEPEAUHE MPOULIOTO
Beka. K macrodamemy BpeEMEHHU YC-
TAHOBJIEHBI MEXAHU3MBI J€HCTBUA
MHOT'MX TOKCHHOB 3MEUHBIX S/10B;
MIOKA34HO, YTO OHU U3MEHAIOT dK-
TUBHOCTb (DEPMEHTOB, PELENTO-
pPOB MM MOHHBIX KAHAJIOB, HAPY-
mas, TaKkuM 006pa3oM, HOPMaJlb-
HO€ (DYHKIIMOHHPOBAHUE IICHT-
pasbHOU MM HEPUPEPUIECKON
HEPBHON CUCTEMBI, CEPAEIHO-CO-

HBIMU TOJOBAMHU. CYUTANIOCH, YTO C MOMOIBIO MATUU
WA «PUTYAJIBHOU CHJIBl» MOKHO 3aIUTUTb MTOKOMU-
HOT'O OT CaMOTO OIACHOTO CYIECTBA — 3Mesd ATo(u-
€a, KOTOPBII ITPO3UJ 3a0IOKUPOBATD IPOXOJ BIACTHU-
TeJIA 4ePe3 ONMACHYIO HOYb, YTOOBI BO3POAUTHCA B 3a-
IPOOGHON KU3HU [4].

H3yyenue 6MOJIOIUU 3MEM, COCTABA AJJOB U MEXA-
HU3MA UX JAEUCTBUSA — 4YACTb COBPEMEHHOI TOKCU-
HOJIOTUH, HO NPEJCTABIEHUA 00 3TON HAYKE 3aPO-
JUJINCDH €le V APEBHUX eTUNTAH. Haubomnee nennas

CYJUCTOMN CUCTEMBI, MYCKYJIATYPHI,
CUCTEMBI CBOPAYMBAHUA KPOBU
U remocrasa [3].

VYeHBIX, 3aHUMAIONUXCA UC-
CNIENOBAHUAMHU NPUPOAHBIX OB
1 TOKCUHOB, O6'bEUHACT IPOdeC-
CHOHAJBHOE COO0MmECTBO — Mex-
AYHAPOJHOE OOMmECTBO TOKCHUHO-
jgoruu*, ocHoBanHoe B 1962 1. O6-
MIECTBO KaAXK/bl€ TPU I'0/la OPraHu-
3yeT MEXAYHAPOJHBIA KOHI'PeECC
1 PETHOHAJIbHBIE CEKIMOHHBIE 34-
CeJaHUS.

HHTepec K 3MEMHBIM AJAM BO3-

HUK B IPEBHOCTH, U C TEX BPEMCH
JIIOAU OBITAIOTCA IMOHATH, KaAK ,E[Cﬁ-
CTBYIOT AJAbl XU YTO HAAO [CIATH
AJIg 3AMUTBEI OT UX CMCPTCIbHOTO
BIMAHUA.

WUcToKKN TOKCMHONOTUU

JpeBHME ErUNTAHC HA MPOTIKE-
HUM MHOTHUX BEKOB OOOXECTBIIA-
JIN A0OBUTBIX 3MEU U HACEKOMBIX,
ITo kpainen mepe 10 60ros u 60-
I'MHb, KOTOPBIE MOTJIU OBITH 3a-
IMUTHUKAMHA JJI CTUIITAH U ITIOCJIC
CMEPTH, U300PAKANUCh CO 3MEU-

* International Society on Toxinology (toxi-
nology.org).

N306paxeHune 6oxecTBa ATymMa, NPOH3aloLLEro KONbeM 3mes Anoduca, U3 rpobHULbI da-
paoHa Pamseca I B Jlykcope (Eruner), u d¢parmenTsl BpyknuHckoro nanupyca
(664-332 rr. go H.3.).

3pech 1 fanee uanctpauuu ¢ Bukucknaga
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nHGOPMAUA O 3MEMHBIX YKYCAX M HUX JIEYEHUU
B JIpesHeM Erunre copepxurcs B BpyKIMHCKOM Ia-
nupyce (664—332 IT. I'T. 10 H.3.), COCTOAIIEM U3 IBYX
paspenos [S]. B mepBoM pasjene ONUCBIBAIOTCH
38 3M€ll U HUX YKYChl, BO BTOPOM — MHOXECTBO
CPEACTB U HECKOJNBKO 3AKIMHAHUNA Ui UCLETEHUA
TEX, KOT'0 YKycuaa 3mes. MHTEepeCHO, 4TO IPU BBIHO-
pe€ TEKAPCTB YYUTHIBATNCH CUMITOMBI JKEPTBBL U BUJL
3M€H, 4 HA3HAYEHUSA COCTABJIEHBI B BUJI€ PELIENTOB,
KOTOpBIE, MO-BUJAUMOMY, IPEAHAZHAYAINUCDH JJIA JIE-
YalMX BPadyeHd. BpyKIMHCKUE MANUPYCHl U APYrue
€TrUINETCKUE TEKCTB JEMOHCTPUPYIOT, YTO JPEBHUE
CTUNTAHEC 3HAJTIN pHBJII/I‘-IHbIC CUMIITOMBI U HpI/ISHQ.KI/I
CEPbE3HOTO OTPABICHUS ANAMU 3MEH — TaJIOKU UIU
KOODH [5].

CerofiHag MBI MOHUMAEM, UTO 3TU KIUHUYECKUE
NPOSABIEHUSA OOYCIOBJIEHB OCHOBHBIMU TOKCHYEC-
KHMH KOMIIOHEHTAMH, COAEPKAMUMUCA B 4/1aX Pa3-
JUYHBIX CEMEMNUCTB 3MEU, NPEUMYILECTBEHHO TIe€-
MOTOKCHHAMH — y I'afiloK U HEMPOTOKCUHAMHU Y 4AC-
NUAO0B. S Trafilok BBI3BIBAET MOBPEXIECHUE TKAHU
1 KPOBEHOCHBIX COCYIOB B MECTE YKYCa, TU3UC 3PU-
TPOLIUTOB U HAPYIIEHUA CBEPTHIBAHUA KPOBHU. Jle-
CTBHE 471 KOOD IPUBOJUT K MEHBIIEMY JIOKAJIbHOMY
MOBPEKIECHUIO TKAHEH, HO OBICTPEE MOPAXKAET HEPB-
HYIO CHCTEMY, BCJIEACTBUE YErO PA3BUBAECTCH CEP-
J€YHAd U ABIXATENbHAA HEJOCTATOYHOCTb U HACTY-
MaeT CMEPTh. Tepanua OTpaBIEHUN NPHU YKYCaX ra-
JIOK B NPEXHUE BPEMEHA CBOJAMIACH B OCHOBHOM
K YCTPAHEHUIO CUMIITOMOB: JICYMJIN MECTHBIN OTEK,
HEKPO3, C1a6OCTh, NOTIUBOCTB, TPEMOpP, KPOBOTE-
YEHHE, INXOPAAKY U 6OJIb; MECTO YKyCa 0OpabaThi-
BAJIM CHAJOOBAMH, 2 UHOT/Id NIPOBOAUIN XUPYPIHU-
YECKUE BMEMATENBCTBA, IPU KOTOPHIX YIANAIU
OMEPTBEBIYIO TKAHb.

VHTEpEeC K 3MEMHBIM faM INPOABIANA I[ApHUIlA
Kneonarpa, koropas npasuia Eruntom ¢ 51 o 30 1.
JI0 H.3., OJIHAKO y HEE OBbLI OYEHDb KECTOKUI CIIOCOO
X U3YYEHUA — OHA UCIBITHIBAIA UX HA NPECTYIHU-
Kax 1 csoux pabdax. CormacHo nerenpe, Kimeomnarpa
CBA34JIA CO 3MEAMHU U CBOM yXOJ| U3 )KU3HU: 110 IPUKA-
3y IApUIBI B €€ JBOpEI] 6bIIa JOCTaBIECHA KOODA,
n Kneonarpa, pasapasHuB ee€, 3aCTaBUIA YKYCUTD Ce-
651 32 pyKy. [IpaBja, HEJABHO KOJIJIEKTUB YUEHBIX MOJ
pykosogctsoM Kpucroda Meddepa (Christoph
Schaeffer; Tpupckuil yHuBepcureT, lfepmaHus) npu-
meJs K BBIBOJY, uTO KileomaTpa ymepsa HE OT YKycCa
3M€HU, 4 OT CMEPTEIBHON CMECH, COAEPKABIIEIH OMU-
yM U 601Uro0B. Jlokrop Hleddep 06bACHAN 3TO TAK:
«[dapuna Kneonarpa 6bu1a U3BECTHA CBOEU KPACOTOI
U BPAJ JIU NOABEPTIA OBl CEOA AOMTON U 06€300pa-
KUBAOmMeENn cmepTtu. OHA, MO-BUAUMOMY, IPUHANA
CMECh U3 OIMyMa, OOJUI0JIOBA U AKOHUTA. B TE Bpe-
MEHA 3Ta CMECh ObUIA U3BECTHA KAK CPEACTBO, IPU-
BojiIee K 6€3601€3HEHHON CMEPTU B TCUYCHUE HE-
CKOJIBKUX Y4COB, B OTJIUUUE OT YKYCa 3MEH, IENUCTBUE

KOTOPOI'0 MOIJIO NPOAOJLKATHCA LOBOJBHO HOJIO
U IPUYUHATD MYYUTEIBHYIO OOIb>*,

He TONBKO SpPEBHUE ETUITAHE IPOABJIAIN UHTE-
pEeC K A1aM 3MEH, Al UCIOJb30BANIUCH B TPAJAUIUA-
OHHOW MEJUIINHE U B peruoHax Bocrounoit u IOro-
Boctounon Asun. Tak, ogHOM M3 BOCHBMH BETBEU
AIOpBE/bI, TPAAUIUOHHON CUCTEMBI UHJUICKON M€-
JULIMHBL, CYUTACTCA Arafia — pas3fe] MEAULUHBL, 34-
HUMAIOIMUUCA TOKCUKOJIOTUEN, OIUCAHUEM PA3JINU-
HBIX THUIIOB s/I0B U IPOTUBOSAUN K HUM. Arazia TauT-
pa onpeensaeTcsa Kak 4aCTb TOKCUKOIOTUN, KOTOPAd
K4CA€TCd IUIIEBOI'O OTPABICHUS, 4 TAKXKE YKYCOB
3Mel, CO0aK, HAaCEKOMBIX U T.J. lIIKo1a TOKCUKOJO-
ruv ObIa OCHOBAaHA Kamibgamou, TAKXKE U3BECTHBIM
Kak Bpujpaxaxambsmna, KUBIMUM B Takcamwuie (HbI-
nHemueM [lakucrane) B VI B. 10 H.3. UMEHHO TaM,
B JIpeBHenr MHANM, HAXOAMJICA LEHTP U3YYEHHUS TPAB
U /10B, 4 UHAYUCTCKUE OOIIMHBI IEPBBIMU CTAJIU UC-
HOJIb30BATh 3MCHHBIM 5] B MEJUIIMHE. BblJIO M3BE-
CTHO, YTO 3MEHUHBIN 4]l IIPU OYEHb HU3KOU J03€ —
MOIIHENUIIUN CTUMYJIATOP, HO, €C/IU OH CMELUIUBAECT-
€A C XKEJYbIO XKUBOTHBIX, €TI0 AEUCTBUE CTAHOBUTCA
COBEPIIEHHO pyrum [6]. I3 3MEMHBIX 0B TOTOBHU-
JIM BAXKHBIE JIEKAPCTBA. Tak, cyxasa cmech Suchikabha-
rana rasa, cojep:kamas A7 KOOPBl, HEKOTOPBIE Me-
TAJUIBL U KOMIIOHEHTBI >KUBOTHOI'O IIPOUCXOXKIEHUS,
BBOJMJIACh B HEOOABIMUX J03aX. OHA 6bL1a 3D PeK-
THUBHA IIPU 4yMe, JTUXOPAJKE, KOME, TyOEepKyJe3e
n T.J. B Tpex BEIUKHUX KIACCUYECKUX JJOKTPUHAX
Aopseabl (Yapaka, Cympyra, Baréxara) s KoOpsl
VIIOMUHAETCSA B KAYECTBE JIEKAPCTBA I JICYCHUSA
BOJSHKU U IMXOPAJKU.

Hcropus TPaJUIIMOHHON KUTAUCKON MENUIIMHBI
HACYMUTBIBAET HECKOJBKO ThICAYENETUI. B murepary-
p€ UMEIOTCS MHOTOYMCJICHHBIE YIIOMUHAHUA 00 HC-
I10JIb30BAHUHN 3MEUHBIX 5/]0B U JICYEHUU YKYCOB 3M€EN
B IpesueM Kurae, B 4aCTHOCTU B UCTOYHUKAX HA KU-
TANUCKOM A3bIKe™. OJJHAKO HAYYHO JJOKYMEHTHUPOBAH-
HBIX IOJTBEPKACHUN TAKOI'O HCIIOJAb30BAHUA 3MECU-
HBIX AJJOB HA PYCCKOM WJIM AHIVIMUCKOM f3bIKE HANTU
HE YAAI10Ch.

OIHO M3 NEPBBHIX JOMEAMMUX JO HAC ONUCAHUN
AJOBATBIX XKUBOTHBIX M HUX YKYCOB CJ€JaJl ApUCTO-
Tenb (384-322 1. 10 H.3.) B «MICTOPUM JKUBOTHBIX>.
Cpeay COUMHEHUN AHTUYHBIX ABTOPOB 34CIIYKUBAIOT
BHUMAHUSA MO3MBI, HANHUCAHHBIE JIPEBHETPEUYECKUM
II03TOM M BPAYOM AJIEKCAHAPUUCKON 3n10Xu Hukansa-
pom u3 Konogona (II B. 1o H.3.). D10 — «Tepuakar,
B KOTOPOY PACCKA3BbIBACTCA 00 YKYCaX SIJOBUTBIX JXKU-
BOTHBIX U PaHAX, KOTOPBIE OHU BBI3BIBAIOT, U «AJICK-
cudapMakad» — O A/aX U NPpOTUBOAAUAX [7, 8]. B Hux
IIPUBOJSTCS CBEACHUS O CTPOCHUU AIOBUTBHIX 3YOOB
3MEH, METO/AAX JI€YCHUA 3MEUHBIX YKYCOB. CUUTACT-
€1, 9YTO MEJUIMHCKUE CBEJICHUS TOYEPIHYThl HUKAH-
JPOM M3 COYMHEHMUH Bpadeyd Anosuiofopa u I'mnmo-
kpara. lJapu AHTUYHOCTHU NPOABJAINA OOJIBLIION HUH-

* “Poison, not snake, killed Cleopatra, scholar says” By Melissa Gray,
CNN (edition.cnn.com/2010/WORLD/europe/06/30/cleopatra.sui-
cide/index.htm).

** Or «ITonenyes cMepTi» 0 (HapMaKOIOIHYECKOTO IPUMEHCHHS
(www.sohu.com/a/208721092_181847); JIpeBHAA KUTANCKasA TOK-
cuxonorus (blogsciencenet.cn/blog-201103-687497.html).
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MopTpet ApuctoTens paboTsl PpaHyecko Aiela u dparmeHT
KHUMM «/cTOpUA XUBOTHBIX».

TEPEC K A/1aM 3MEH, MOCKOBKY 11 YOUIICTB U COBEP-
LHIEHUs JABOPLOBBIX IIEPEBOPOTOB B TE JAJEKUE BpeE-
MEHA YaCTO MCHOJb30BANUCH 3MEU, YKYC KOTOPBIX
paccMaTpUBAICA KaK Kapa 60TOB.

Mutpupaat MoHTUHCKKIA
M ero yHuBepcanbHblil aHTUROT

Murpuzar VI Esnarop Ioutuitckuit (132-63 1. 10
H.9.) yHaciaegosal napcrso ITont Ha Yepnom Mope
(ceropHsa CeBEPO-BOCTOYHAA 061aCTh Typuun) B 120 1.
10 H.3., TOCJIE TOTO KaK €TI0 OTel OB OTPABJIEH Bpara-
Mu. Cunraercd, 94To MaTh Mutpuaara, Koponesa Jlao-

JUKa, HAMEPEBAIACh OTPABUTDL €r0, YTOOBI 11APCTBO-
BATb CAMO, I03TOMY B IOHOIIECKOM BO3pacTe Murpu-
JAT HECKOJBKO JIeT CKpbIBaACA. CHIBLHON €ro cTpac-
TBIO OBUTH A6l OH JTOBUJ IAOBUTHIX IAYKOB, OC U 3MEN
1 3KCIIEPUMEHTUPOBAN € Agamu. Onacasachb CBOEro OT-
pPAaBJIEHHUA CONEPHUKAMU, MUTPU/IAT €KEAHEBHO MIPHU-
HUMQJI CJ1A0BIE O3Bl MBIIIbAKA, YTOOBI PA3BUTh UMMY-
HUTET K GOJBIIUM J03aM. IT0 BO3BpAIEHUU OH B30-
hIesl Ha TPOH M UCIIOJIb30BAJ A7 I YCTPAHEHUS HE-
CKOJIBKMX POJICTBEHHUKOB U CONEpHUKOB. Ha ¢popmu-
poBaHuUE UHTEPECA MUTPUAATA K AAM U IPOTUBOA/IH-
AM, BO3MOKHO, TOBIHUSAIN PAGOTHl MOCIEAHETO TEP-
ramckoro napa Arrana Il Ilepram ¢ ero 60/bmON
6UOMMOTEKOH, AaKTUBHBIM HAYYHBIM OOIECTBOM U UC-
LEMAIOMUM XpaMOM ACKIENnus ObUI IIEHTPOM MEAU-
LIMHCKOTO ObyueHus. B fercree 10 MUTpujaTa J0xo-
QUM CJIIYXHU O TOM, 4TO ATTan III orpaBui cBOUX poj-
CTBEHHUKOB U BPAT'OB U VIIE U3 NPUABOPHON XKU3HHU,
MIOCBATHUB C€051 U3YYECHUIO HOTAHUKHU, (PAPMAKOIOTHUU
U METALIYPruu. YMEP OH B 133 I 10 H.3. — BPEMEHHY,
GIM3KOM K 1aTe poxacHusI Mutpunara [6, 7]. IpeBuue
HUCTOPHUKH COODOIAIOT, UTO ATTAJI BEIPAIUBAJI TOKCUY-
HBIE€ PACTEHUs, TAKME KaK O€I€HA, MOPO3HUK, OOINUTO-
JI0B U akoHUT. [Ipocnasnennnil Bpay u3 Ileprama I'a-
nen (129-199) nucan, 9410 ATTa]X 3KCIEPUMEHTUPO-
BAJ C IPOTUBOSUAMU OT OB 3MEM, MAYKOB U CKOP-
MHUOHOB, U aJI BEICOKYIO OI[€HKY €TI0 paboTaM.

Popuna Murtpugara IIoHT cilaBuiaach CBOEH He-
06b14ariHON (py1OpOH U (payHOU. JJUKNUIT Me, ToNIyda-
€MBbIH ITUEIaMU U3 HEKTAPA AJOBUTHIX POJOLEHAPO-
HOB U OJICAH/IPA, CTOJb OOUIBHOTO HA MOOEPEXDLE
YepHOro Mops, COLEPXKAa CMEPTEIbHBIE TOKCHUHBL
[110Th TOHTUHICKUX YTOK OBLIA AZOBUTOH, TOCKOJIBKY
OHHM IMUTAJIUCh MOPO3HUKOM KABKA3CKUM U JAPYIUMU
AMOBUTBIMUA PACTEHUAMU. Y COIO3HUKOB Murpujara
HAa BOCTOKE, B ADMEHUU, UMEJIUCh 03€Pa C ALOBUTON
pBIOOH. DTH (PAKTBI, BOZMOKHO, TOOYJUIN €TO UCKATD
CIOCOOB! 3AMUTHL OT A40B. MUTPHUAAT, NPOJOIKAL
CBOU TOKCHUKOJOTMUYECKUE ONBITHl, UCKAJI YHUBEP-
CaJIbHOE NPOTHUBOAAME. B €ro 3amacax HaAXOJWIUCDH
ANBL JUIA CTPEJI, 3MEUHBIE A/IbI, Bl CKOPIIUOHOB U3
Meconoramuu u JIMBUH, AA0BUTAS pbi6a U3 ApMe-
HUH, /JOBUTbIE PACTEHUS U I'PUOBI, AJOBUTBHIU MeJ,
COOpAaHHBIM MUENAMHU C POJOAEHAPOHOB, U JPYyrue
CMEpTENbHBIE CHAMOObA. B 6ubnmnoreke Murpupara
HMMEIUCh HAYYHBIE TPAKTATHl O AJ4X, OH BEJI OOIuUp-
HYIO IIEPENUCKY IIO IMOBOJY fJJOB U INPOTUBOSIAUMN.
[Mnuuui nucan: «IlyreM HeyCTAaHHBIX UCCIELOBAHUI
1 CaAMBIX PA3HBIX 9KCIEPUMEHTOB OH MUCKAJI CIIOCOOBLI
IIPEBPATUTD /Bl B IIOJIE3HBIE JIEKAPCTBA» [9]. MuTpu-
JAT XPAHWJI B TAlHE CBOIO pabOTy MO U3TOTOBIEHUIO
YHUBEPCAIBHOTI'O MPOTUBOAANA. CIUTAETCA, UTO B PE-
nente 0bu10 60ee 50 UHI'PEUEHTOB, MHOTHUE U3 KO-
TOPBIX MPEACTABIAIN COOOHU AOPOrOCTOANINE BEIIE-
CTBA U3 JAJIECKUX 3eMeub [9, 10].

Mutpuzaat nocue nopaxeHnus ot Ilommnes B TpeTs-
e MUTPUJATOBOM BOMHE OBLI BEIHYK/JJEH COBEPIIUTD
camoy6uitcTBo (63 T. 10 H.3.). OH MPU3HAH MEPBHIM
JKCIIEPUMEHTAIBHBIM TOKCUKOIOTOM, BBITIOTHSABIINM
NIPOTOHAYYHBIE SKCIIEPUMEHTBI C SA/1aMHU U AdHTHU/JOTA-
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Mu [11]. Ero nenpio 6bLIO CO3/aTh YHUBEPCAIBHOE
IIPOTUBOAAUE, YTOOBL CAENATh C€O U CBOUX Jpy3eit
HEBOCIIPUMMUYMBBIMU KO BCEM AJAM U TOKCUHAM [9].

[Tocne cmeptu MUTpUAATA €TO TUUHAS OUONIUOTE-
K4 M ApXUBBI OBUIM NIEPEBE3EHBI B PUM U NIEPEBEIEHEI
HA JIATUHCKUU A3bIK Jleneem (95-25 1. go n.3.). [lnn-
HUM, U3YYaBIIUI JOKYMEHTBI, CYMTAJ, YTO «MuTpumar
OblI 60JIE€ COBEPUICHHBIM UCCIEL0BATEAEM B OHOJIO-
MU, 4eM JI0O60M 4YeJIOBEK JO HEro». BrocieacTBuu
AHTUAOT MUTpU/ATA — MUTPUAATHI — OBLI YCOBEP-
MIEHCTBOBAH, OBIIM CO3[aHBI U TAK HA3BIBAEMBIE I1O-
JIMBAJIEHTHBIE aHTUJOTHL. B CpepHue Bexka MUTpH/A-
TUI TIOJYYUJI IHUPOKOE paciupocTpaHeHue B Espoine
1 CTaJ «JONTOKUTEIEM» CPEIU MEJJUITUHCKUX TIpena-
PATOB, ET0 MOKHO OBLIO KYNUTH €le B XX B.

AAAbI HA BOOPYXEHUN apMuK

C 1aBHUX BPEMEH PA3JIMYHBIE HAPOJABI UCIIONb30BA-
JI1 3MEUHBII A]1 17151 06padoTKU cTpes. Takue CTpenst
NPUMEHSJIIUCh B OXOTE€ — IPU ITOM 7 OE30MaCEH,
TAK K4K [IEPEBAPUBAETCA B 3J0POBOM Xenyake. Ho
€CIIM SALOBUTAA CTPENA IOMNAAana B TEJIO Bpara, aTo
rapaHTUPOBAIO €My GOJIE3BHEHHYIO CMEPTh WX HeE-
U3JICYUMYIO PAHY. SIJOBUTHIE 3MEU PACIPOCTPAHEHDBL
110 BceMy Cpeau3eMHOMOpPBIO, a4 TaKXKe B AQpuke
u Asuu. COITTACHO SPEBHEIPEYECKUM U JPEBHEPUM-
CKUM MCTOYHHMKAM, PA3HBIE IJIEMEHA, BKIIOYAd T'aJl-
JIOB, JAJIMATUHIIEB, JAKOB U HAPOJbI, IPOKUBABIINE
Mexay pekamu MHjg u EBdpar, umenu Crpeibl co
3MEUHBIM SJIOM.

PasznuuHble CIOCOOBI U3TOTOBIEHUS OTPABIECHHBIX
CTpEJI 3AMUCAHBl B TPEUECKUX U JIATUHCKUX TEKCTAX.
3MEUHBIN 4/l KPUCTAJUIU3YETCH, U II03TOMY MOXKET OC-
TABATbCA HEU3MEHHBIM HAa JEPEBAHHBIX, KOCTHBIX
N METAVIMYECKHUX HAKOHCYHHUKAX B TEUYCHHUE 3HAYU-
TEJIbHOI'O BpeMeHU. OJHO U3 CAMBIX CTPAIIHBIX CHA-
JO6UIT B JPEBHOCTU — CKU(PUKOH, CO3[JAHHBIN CKUPa-
MU. )19 €ro IPUTOTOBIEHUA AJ] CMEMUBAINA C OAKTe-
PUAIBHBIMU ITATOT€HAMU U3 HABO34 KUBOTHBIX, YEJO-
BEYECKOM KPOBU U I'HMJIIOCTHBIX OCTATKOB I'aifoK. Jla-
K€ IIPU MOBEPXHOCTHOM paHe OT 06PAOOTAHHOM CKU-
(PUKOHOM CTpPENBl TOKCHHBI HAYHMHAJIU JECHUCTBOBATDH
BECbMA OBICTPO U OOPEKAIN KEPTBY HA MYYUTEIBHYIO
cMepTh. CKU@daM O6BIIO JOCTYIHO HECKOJIBKO BHJIOB
ragiok: crennaa (Vipera ursinii renardi), KaBKa3cKas
(V.kasnakovi), esponerickas (V.berus) u necdaHas
(V.ammodytes transcaucasiana).

PHUMCKMIT UCTOPUK U €CTECTBOUCHBITATENb Kias-
pun Dnuan (170-222) onucan OfUH U3 CAMBIX YCT-
pamaomux 4108 UHAUYN, TONTYYEHHBIA U3 414 U THU-
IOIUX TPYIIOB TdK Ha3bIBAEMOH OEJIOTOJOBOM, WIN
nypnypHOH, 3men. M3 nmogpobHoro onucanug Diana-
Ha TEPHNETOJOTH UJACHTUMUIIUPOBAIN NYPIYPHYIO
3MEI0 KaK PEAKYI0 O€JIOrONOBYIO TafiloKy (Azemiops
feae), obHapyxkeHHYIO B IOXHOHU A3UM B KOHIE
1880-x romos.

B BDrerickoM Mope, y 6eperos COBpeMeHHOMN Typ-
uuy, BO II B. 1O H.3. 3HAMEHUTOMY Kap(darecHCKOMY

MOJKOBOANY AHHMOGANIY HNPEACTOSANTO CPA3UTHCSA HA
MOpE C MEPTrAMCKUM IapeM OBMEHOM I, BOMCKO KO-
TOPOTO OBUIO 6OJEE MHOIOYMCICHHBIM. [AHHUOAT
MOIEN HA XUTPOCTb, OH INPHUKA3AJT CBOUM JIOJAM
BBIATH HA 6eper, cOOPATh KUBBIX I'a/JIOK U IOMECTUTh
UX B IJIMHSAHBIE TOPIIKHU. 34TEM, KOI/Ia KOpabau Mpo-
TUBHUKA NPUOIU3UINCD K KAP(PATEHCKUM CYAAM, JIIO-
au lannmbana craau MeTaTs ropmku. Karanyasrupo-
BAHHBIE TOPIIKU Pa3OUBATUCh HA MANy6AX BpPAXKEC-
KUX KOpabJieH, BBIIIYCKas MACChl 3Mel. [lepramckue
MOpHKI/I HpI/IH_UII/I B yXKaAC OT HOBOTO Opy)KI/IH " nyCcTu-
nuck B 6ercrBo. Tak TaHHHMOAT XUTPOYMHO OJOJIE]
NEePraMckyio parhb [12]. D10 cpaxkeHue MOXHO pac-
CMAaTPUBATh KaK INPUMEP UCHOIb30BAHUA OUOJIOTHU-
YECKOT'0O OPYXKHA B APEBHOCTH.

TokcuHonorus B CpegHue BeKa

B CpeHeBeKOBbE HEHTP U3YYEHUA AJOBUTHIX JKUBOT-
HBIX nepemecTuica Ha Bocrok — B IOro-Bocrounyio
u LlenTpanbHyo A3ui0. POLOHAYAILHUKOM 3TOIO Ha-
npasnenusa cran AsuneHHa (980-1037). CymecTBeH-
HBII BKJIQ/l B U3Y4EHUE AJOBUTBIX KUBOTHBIX BHEC €TO
nocnefoBarenb — Memann Jpxyppkanu (1042-11306),
KOTOPBII B NIECTON KHUT'E CBOEI0 cOYMHeHUs «COKpPO-
BUIE XOpe3MIaxa», u3faHHoi B 1110 r., mepBeIM
MOAMETHUI BAKHBIN (PAKT: «3MEUHBIN 51]] yOUBAET OBICT-
PO MOTOMY, UTO BBI3BIBAET B KOPOTKUI CPOK CBEPTHI-
BAHUE KPOBU B CEPALE», U ITO COOTBETCTBYET COBPE-
MEHHBIM HAYYHBIM JIdHHBIM [13].

Bceoobemmmoniuit «KaHOH BpayeOHONU HayKU> ABU-
LIEHHBI, OKA3aBIINI OIPOMHOE BIMUAHUE HA TOCIEL0BA-
TEJICH, COAEPKAI Pl OOIUX PA3/EIO0B, TOCBAIMIECHHBIX
3MEAM, U CHENUAIBHBIE TTTABBI, ONUCBIBAIOIIUE OT/ENb-
Hble BBl 3Mel [14]. KaHOH ABUIIEHHBI OBLI JJOIIOJI-
HEH counHenuem Manmonuga (Mome 6eH MarmMoHa,
1135-1204) «O a1ax 1 3aIUTA OT CMEPTEIbHBIX CHA-
pobuit» [15]. B pabore, npejHA3HAYEHHON /71 HECIE-
LUAJIACTOB, OOCYKIAAINUCh CPEACTBA [JIA JIEUEHUSA OT-
PABJIEHHBIX JIOAEU WIM YKYIIEHHBIX AJOBUTBLIMH KH-
BOTHBIMHU, B TOM YUCJIE 3MeAMU. TPy ObLI TPU pa3a 1e-
pesesen Ha naareiHb B KoHie XIII m mavane XIV B.
1 CTaJ OCHOBOH /I TAKUX CHEIUATU3UPOBAHHBIX
TPAKTATOB O fAJ1aX, KaK, Hanpumep, «Sertum Papale de
Venenis» («[Tanckas rup/stHa o siax», 1362) Yusnbama
n3 Mappel. B 3TOM COYMHEHHMH aABTOD NPU3LIBAET
JIOJKHBIM 06Pa30M 3aITUIATECSA OT A/J0B U STOBUTBHIX
JKUBOTHBIX, ONMUCBIBAET BACWJINCKA, ACMH/A, POTATYIO
3MEI0, IPAKOHA, FA/JIOKY U p. B 11eJ10M B TO BpeMs pa-
60THI ABUIICHHBI U MalIMOHN/IA UMEJIU OTPOMHOE BIIH-
AHUE KAK B TEOPHUH, TAK U B IPAKTUKE JIEUEHUS ATOBU-
TBIX VKYCOB [16]. IJ151 3TOTO UCIIOIB30BANNUCH PA3HOO6-
pAa3HBIE MEIUITUHCKUE IIPOIIEAYPHI, B TOM YHCJIE TIAC-
TBIPH, PA3JUYHBIC TEPUAKH, CIIEIUAIBHBIC TUETDI, JTH-
raTypel, KyIUPOBAHUE U HpuKuUranue. Kpome TOrO,
JUIL TOTO 4TOOBI MPOBOJUTH NPABUIBHOE JIEUEHUE,
BPA4U JOJIKHBI OBIIN OBl UAEHTU(UIUPOBATH YKYCHUB-
niee KUBOTHOE. TOUHO TaK K€ UM OBLIO HY)KHO pac-
MO3HABATh Y MAIIMEHTA CHEIU(MUIECCKUE CUMITOMB,
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KOTOPBIE BAPLUPOBANIH B 3ABUCUMOCTHU OT TOTO, 3M€s
KaKOTO BH/IA €TI0 YKYCHIIA.

OCHOBBI COBPEMEHHOM TOKCUKOJOIUU 3aJIOKUII
[Mapanensc (Pununn Aypeon Teodppact Bombact
¢on lorenxaiim, 1493-1541), 1OKa3aBUINIA, UTO AT —
XHMHUUECKOE BEIMECTBO C ONPEJEIEHHON CTPYKTY-
poO#, OT KOTOPOW 3aBUCHUT €ro TOKCHUYHOCTBL [17].
B cBoeit Bpaue6HOU npakTUKeE [1apalienbe UCIoab30-
BaJI SKCTPAKTHI 3MEUHBIX SAI0B, IPX 3TOM OIUCAJ Me-
TOJIbI 3KCTPATUPOBAHUA U HACTOSATEIBHO PEKOMEH-
JIOBAJI MOJB30BATbCA BECAMHU, TOTOBA JIEKAPCTBEHHBIE
cocrtaspl. OfHAKO [TapanenbCc HE TOJABKO CIOCOOCT-
BOBAJI BHEJPEHNIO XUMUYECKUX PENAPATOB B ME/IU-
IIMHY, HO U TOBJHUAJ HA MOCJIEAVIONEE PA3BUTHE Ha-
YYHOI'O MO3HAHUSA (HEAAPOM OH CYUTAETCSI OCHOBO-
[IOJIOKHUKOM COBPEMEHHOM HayKn). [Tocienosarenu
1 NMPOTUBHUKUA 3HAMEHUTOTO MIBEHIIAPCKOrO Bpada
1 YYEHOTO, CTPEMACH AOKA3ATh UM OINPOBEPIHYTDH
€ro IOCTPOEHUS, NPUHECIU CYIECTBEHHYIO IOJb3Y
€CTECTBO3HAHUIO [17].

CtaHoBJIeHME TOKCMHONOIUU

CoBpeMEHHBIE HAYYHBIE INPEACTABIEHUA O AJOBH-
TBHIX 3MEAX U UX AAAX HAYaIU POPMUPOBATHCS CPaAB-
HUTEIBHO HEJABHO 0O1arojaps ABYM HUTAIbAHCKUM
yueHbIM, paboTaBmuMm B IImse B XVII m XVIII BB.
Bpau, 6uosor, TUHIBUCT U NO3T Ppandecko Pean
(1626-1697) ony6aukoBan B 1664 1. TpaxTar o s10-
BUTHIX 3Meax «Osservazioni intorno alle vipere» [18].
OH YCTAaHOBWJI, YTO HUCTOYHHUK SAJOBUTOCTU — HE
JKeIYb 3MEH, 4 AJ], BHIICIAIOMUIICA IIPU YKYCE U3 3Y-
60B. B 1OoKa3aTeNnbCTBO Pei 1 €ro y4eHUK B IIPUCYT-
CTBUM JIDYITUX YYEHBIX NPOTJNOTUIN KEMYb TaJIOK
(paBja, gaxe ecau O6bl OHU NPOIVIOTUIN 3MEUHBIN
AJ}, TO BCE PABHO OCTAIMCDH OBl JKUBBI, TOCKOJIbKY IIPU

OTCYTCTBUHM MOPE30B U PAHOK BO PTY U XKEJIYJOYHO-
KMIIEYHOM TPAKTE INPOIJTOYEHHBIN 7 GE30IACEH).
Peau cuurtaeTcs OJHUM U3 OCHOBOIOJOXHUKOB TOK-
CUHOJIOTUU K4aK Hayku. B 1967 1. MexayHapoaHOe
06MECTBO TOKCUHOJOIUU YCTAHOBUIIO IPEMHUIO MME-
Hu O.Penu 1id y4€HBIX, CAENABIIMX BKIA/ B TOKCUHO-
noruio. IIpeMus NpuCyXk/AaeTcs Ha KaKJOM BCEMUD-
HOM KOHTPECCE M CYUTAETCS BBICIICH HATPajoi 06-
mecTBa. K HACTOAMEMY BPEMEHU JaypeaTaMu Ipe-
muu Pepu cranu 6onee 20 y4EHBIX.

®usuk, HaTypaaucr u xumMuk Pennye PoHTaHA
(1730-1805) OTKpBLI AZOBUTBIE KEIE3Bl Yy 3MEN
1 MIEPBBIM MOJYYUT 3MEUHBIHN /1 B YUCTOM BH/JIE, KO-
TOPBIY HUCIOJIB30BANT IS PA3AUUYHBIX 3KCIEPUMEH-
TOB C XKUBOTHBIMHU. B JOBEpIIEHNE BCETO OH NMPOHO-
BaJI 3MEUHBIE Bl HA BKYC, yCTAHOBUB, UTO OHU 6€3-
BKYCHBI, HE BBI3BIBAIOT JKKEHUA BO PTY U OTEKA A3BIKA.
BaxHo, uro Peau u QPOHTAHA OTKPBUIM HOBYIO 3DV
B U3YYEHUU 3MEI BOOOIE U UX fA/1a B YACTHOCTH.

[TepBBIM HAYYHBIM TPYJOM IO F€PIETOTOTUU OBI-
J1a AUCCEPTALUA BEHCKOTIO Bpaua JlaypeHTu, ony6iu-
KOBaHHAA B 1784 1. [19]. KHura BbllIa HA JATUHCKOM
A3BIKE U CTAJIA IEPBOM CUCTEMATU3ALMEIN 3EMHOBO/I-
HBIX U IIPECMBIKAIOMUXCA. B HEM COEPKUTCA OIIUCA-
Hue 242 sugoB u3 30 pofOB 3€MHOBOAHBIX U IIpE-
cMbikaromuxcs Craporo u Hosoro CBeTa, a TAKXKE U3-
JIOKEHBI OIIBITHI C AJJAMH, KOTOPBIE TOAPOOHO MPOTO-
KOJIUPOBAJIUCE. SIJOBUTHIM KUBOTHBIM [aBAJIH KYCATh
MTOJJONIBITHBIX KUBOTHBIX, AJOBUTHIE CEKPETHI BBOJU-
JIMCh B KDOBb MJIM HAHOCUJIUCh HA KOXY. B KHUTE TaK-
JK€ OMUCBHIBAIOTCS OIBITH O MOUCKY INPOTUBOSAJUM.
B niesioM nccneioBaHus 6bUIN IEPEJOBBIMU /IS CBOE-
IO BDEMEHHU, 4 NPEJATOKEHHAA CUCTEMATUKA OCTAETCA
AKTYaJIbHON U IIO CEH JIEHD.

Cnycra 100 ner, B 1898-1905 rr., dppaHLy3cKue
yuensie Anpbept Kampmert (1863-1933) u Ilezapsb
duzanu (1852-1906) MONYyIMIN U3 KPOBU JKHUBOT-
HBIX NIPOTUBO3MEUHBIE CBIBOPOT-
KM, CITACIINE KU3Hb COTHAM THICAY

JIIOJIEN, YKYIIEHHBIX 3MeAMU. Kaib-
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MopTpet ®paHyecko Pepmn (1626—1697) u GPOHTUCINC €r0 KHUTU.

METT OOHAPYXHJ, 4YTO, €CIU KU-
BOTHBIM BBECTH /] B MAJIBIX /]O34X,
UX CBIBOPOTKA KPOBU CTAHOBUT-
Cd CHJIBHBIM npotusoAnuem [20].
C 3TOro BPEMEHM HAYAJIOCH pe-
AJIbBHOE UCII0JIb30BAHUE 3MEUHOI'O
A/1a — CHA4aJIa TOJIBKO /I IPOU3-
BOJICTBA aHTUCBIBOPOTOK, HO 3a-
TEM ACCOPTUMEHT IIPENAPATOB
pacmupuica. Y4eHsle 0OpaTuIu
BHUMAHHUE HA TO, YTO Yy NAIJUEH-
TOB C 3NUJIEIICUEN IIPUITAJKY TIPE-
Kpamaauch MOCIAE YKyCa TpeEMY-
yelt 3men. A B 1934 r. 610 06HA-
PYXEHO, YTO 4] KOOPHl B MaJbIX
032X 00JIalaeT CUIABHOIM aHAb-
IF€TUYECKON aKTUBHOCTBIO — BO
MHOTO pa3 6oJbliei, 4eM MOp-
(uH, IpHU 3TOM $/I HE BBI3BIBACT
NPUBLIKAHUA. bl CTAJIU BKIIO-
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9aTh B COCTAB IIPENAPATOB IIPOTUB ACTMBI, THIIEPTO-
HUM U JaKe HNPOKa3bl. 10 HACTOAMEI'O BPEMEHU BO
MHOTHUX CTPAHAX IPOU3BOAATCI MA3M U KPEMBI
(Cobroxin, Cobratoxan, BUIPOCAT U AP.), OCHOBAH-
HbIC HA d1aX.

3MeuHbIN AA: OT pyHAAMEHTaNbHbIX
MccnefoBaHUU A0 KIUHMYECKOTO
npUMeHeHUs

MHTEHCUBHBIE COBPEMEHHBIE OUOXUMUUECKUE UCCIIE-
JOBAHUA AJJOB 3MEN HAYAJIUCh IPUMEPHO B CEPEJJUHE
NPOUIOro CToNETUA [21], XOTA OAHO M3 CAMBIX IEp-
BBIX COOOIEHNH O (HhOCPOANICTEPAZHON AKTUBHOCTHU
3MEMHOTO /12 ObIIO ONyOIUKOBAHO B 1932 1. [22]. Tak,
B 1959 1. rpynna ANOHCKUX YYEHBIX BBIAEIN/IA U3 A4
3men xaby (Protobothrops flavoviridis) nporeasy [23],
2B 1963 . KUTANCKUE UCCIEAOBATENN — U3 /12 I0)KHO-
KUTAMCKOI'O MHOI'OIIOJIOCOTO Kpaura (Bungarus mul-
ticinctus) anb(a-OyHrapoOTOKCUH [24], u 3Ta pabora
CTaJ1a KJIACCUYECKON U HANOOIEE HUTUPYEMOU B 00na-
CTH UCCJIEJOBAHUA 3MEUHBIX AN0B. JJO CUX IOP a-OyH-
rapOTOKCHUH UCIIOJIB3YETCA KAK OJJUH U3 HAUOOIEE U3-
OGUpPATENBLHBIX MAPKEPOB HEKOTOPBIX IOATUIIOB HUKO-
TUHOBBIX XOJTUHOPEIENITOPOB.

CornacHo 6a3e ganHbIx PubMed, exerogHo ny6.au-
Kyerca OKono 500 crared, MOCBALEHHBIX U3YYCHUIO
A/I0B 3M€EH, 2 00IIEe YUCIO NYOIUKAUI IPUOTMKAET-
¢ K 20 teic. K HacToAmeMy BpeMeHHU B 6a3€ JaHHBIX
UniProt HAXOAUTCSI OKOJIO 2 THIC. AMUHOKHCJIIOTHBIX
MIOCTEN0BATENBHOCTEN TOKCUHOB 3MEH, U CIIUCOK 3TOT

MOCTOSHHO MOIIOJIHSACTCS.

Kax1p1i1 3MEUHBIH s1J1 IPEACTABISIET COOOM CIOXK-
HYIO CMECH BEMECTB, YUCIO KOTOPBIX MOKET IIPEBHI-
maTh COTHIO. ECM K€ paccMaTpuBaTh a0COJNIOTHOE
COJiepKaHUE TOKCHUHOB B sjie, TO HAUHOJIbIIEE COJIep-

JKAHUE UMEIOT TOKCUHBI, OTHOCAIUECA K TPEM-UETHI-
peM kimaccaMm. IIepBEHCTBO 3[€Ch, HECOMHEHHO, IIPU-
HaIeKUT pochonunazam A2 (PJIA2). K HacToAmE-
MY BPEMEHHU U3BECTHO JIUIIb HEOOIBIIOE YUCIO 3MeE-
HUHBIX 4/10B, B KOTOPBIX He 06HaApYyKeHbI PJIA2. CaMbl-
MU IPEACTABIEHHBIMU U3 OCJIKOB, HE 00JAJAI0MIUX
(pepMEHTATUBHON aKTUBHOCTBIO, SIBJISAIOTCSA TAK Ha-
3pIBA€MBbIC TpexmeTenbHble TOKCcuHB (TIIT), mosny-
YUBIIME CBOE HA3BAHUE BCJIEACTBUE OPUTMHATBHOU
VKJI4JIKU TOJUIENTUAHON LIENU. B CTPYKTYype Moie-
KYJIBI U3 LEHTPAIBHOTO THAPO(DOOHOTO Apd BBHICTY-
MAI0T TPU MOJUINENTUAHBIX METIHU, HAITOMUHAIONNE
TPU BBITAHYTBIX NaJIblA, YTO, COOCTBEHHO, U MOCIY-
JKUJIO0 OCHOBOM /IS aHIJIOSA3BIYHOT'O BAPUAHTA HA3BAa-
Hug — three-finger toxins. TIIT 061a8a10T MHUPOKUM
Ha00pOM OHUOJOIMYECKON AKTUBHOCTH — HAYUHAA
OT HECNENU(PUIECKOTO JIM3UCA KIETOYHBIX MEMOPAH
(TaK HA3LIBAEMBIE IUTOTOKCHUHBI) M 3AKAHUYUBAA BBI-
COKOCHENU(PUUECKUM B3AUMOJICHCTBUEM C OIpEJe-
JICHHBIMU TUIIAMU HENPOPELENTOPOB (TAK HA3bIBAE-
MBbIEC O.-HEUPOTOKCHUHEI).

HavaTble B IPEBHOCTU MONBITKU CO3/JaHUS JIEKAP-
CTBEHHBIX INPENAPATOB HA OCHOBE 3MEWHBIX fAJOB
YBEHUYAIUCH yCIEXOM Jaumb B XX B. OJHUM U3 IIEP-
BBIX CJEAYET yIOMAHYTb Kanronpuia (Captopril),
nnn suananpun (Enalpril), npenapar jgna nedenusd
runeproHuu. OH 6bU1 pa3paboTaH B KoHIE 1970-x —
Hauvane 1980-X rojiloB HA OCHOBE TEINTH/IA U3 /14 I0XK-
HOAMEPHUKAHCKOI 3MEU — OOBIKHOBEHHOI XKapapaKu
(Bothrops jararaca). KanTonpuia — UHIUOUTOP aH-
IMOTEH3UHIIPEBPAMAIOMEro (EPMENHTA, U €TI0 Pa3pa-
60TKa CTala MAPaJAUTMON I «PALlUMOHAIBHOTO JIU-
3aUH4 JIeKapCTB». B rog npoussogurca okoso 1000 T
KaITONPpUIA. B HACTOAIIEE BPEMS I IPEAOTBPAIIE-
HUA CEPAEYHBIX IIPUCTYIIOB WX OOPA30OBAHUA TPOM-
60B MCIOJL3YIOTCA €€ ABA IMPENApara HA OCHOBE
3MEUHBIX TOKCMHOB — AHTUKOATYJIAHTHl 3NTU(NOA-

06bIKHOBEHHAR Xapapaka 1 Kantonpu.

MecyaHas 3ca u TupodubaH.
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MpocsAHOI KapNMKOBBI TPeMyYHUK W 3NTUdUOaTUL.

tug (Eptifibatide), nnum unrerpunun (Integrilin),
n Tupodpuban (Tirofiban), mnn arpacrar (Aggrastat).
dnrupudatug npeacrapaser co60i NUKINYECKUN
TENTANENTH I, MOTYIEHHBIN Ha OCHOBE O€Ka, 0OHA-
PYXKEHHOTO B f/Ie IPOCAHOIO KAPJIUKOBOTO I'peMyd-
Huka (Sistrurus miliarius barbouri). OH 06paTUMO

CBA3BIBACTCS C TPOMOOIIUTAMU U NMPEJOTBPANIACT UX
arperanuio. TupopubdbaH NpeacTaBIsgeT cOOOU mer-
TUIOMHUMETHK Ha OCHOBE O€JIKA 3XUCTATHHA /14 TIeC-
yaHoI 3wl (Echis carinatus). OH TaKXe ABIAETCA AH-
THUATPETAHTHBIM [IPENAPATOM U BBOGUTCA Ui CHUXKE-
HUS 4aCTOTBl TPOMOOTHYECKUX CEPJICUHO-COCYIUC-
TBIX COOBITUH.

HepaBHO U3 /12 yepHOU MamObl (Dendroaspis po-
lylepis) BbIIETIEHBI HOBBIE TOKCHUHBI, HA3BAHHBIE MAM-
6anruHaMu U O6JaAAI0NUE AHATBIE€TUYECKON AKTUB-
HOCTBIO [25]. HOBbBIE BewmeCcTBa ACUCTBYIOT IPAKTUYEC-
KU TaK XK€, KAK U MOP(MUHEBI, HO, B OTIIMYUE OT HUX,
HE OKA43BbIBAIOT HETATUBHBIX MOOOYHBIX 3((HEKTOB —
MOTOPHBIX JUCHYHKIUIN U yIHETEHUS AbIXaHUs. Tak-
JK€ OUEHb BA’KHO, YTO K 3TUM INIPENAPATAM HE 3a(PUK-
CUPOBAHO TPUBBIKAHUA. DTH COEJIUHEHUSA HUMEIOT
O0YEHb XOPOMIYIO MEPCHEKTUBY /I HCIOIb30BAHUSA
B KAYECTBE JICKAPCTBECHHBIX IIPEIAPATOB.

% ok %

[Tpociexupas UCTOPUUECKOE PA3BUTUEC 3HAHUN
O )KUBOTHBIX fA/1aX (B YaCTHOCTH, 3MEUHBIX), MOKHO
HA06JI0ATh 3aKOHOMEPHOCTbh B 3BOJIOLIMU U CTa-
HOBJIEHUM TOKCUHOJOTUU KaK CIEIUATU3UPOBAH-
HOU HAYKU O KUBOTHBIX TOKCHHAX. OT ONMUCATEINIb-
HBIX XaPAKTEPUCTUK OTPABJIECHUIT B IPEBHUX CBUT-
KaxX 4eJO0BEYECTBO NPUOIU3UIOCH K CTPYKTYPHOMU
XAPAKTEPUCTUKE OT/AEAbHBIX KOMIOHEHTOB (6€-
KOB, IIENTU/IOB) SIZI0OB U K ONUCAHUIO UX (PU3UOJIOTU-
YECKOI'O JICHCTBUS HA OPTaHBbl U TKAHU HA KIETOY-
HOM ¥ CYOKJIETOYHOM YpOBHIX [26]. B mociennue
JECATUIETUS MOABUIOCH HECKOJIBKO HOBBIX IIpeEmna-
paTOB, KOTOpPBIE MOJYYEHB HA OCHOBE KOMIIOHEH-
TOB 3MEHHOTO f/1a U MCIOJb3YIOTCS BO BCEM MHpE.
C KaX/JbIM TI'OJJOM YCIIEXU B HU3YYEHUHU CTPYKTYPHI
1 MEXAHU3MOB JICHCTBUS TOKCUHOB HA clienuduue-
CKHE MUINEHU B OPTaHU3ME MPUOINKAIOT HAC K CO-
30AHUIO JIEKAPCTB HOBOI'O IIOKOJICHUSA [JIS JICUCHUS
CEPAEYHO-COCYAUCTHIX 3200€BAHUI, OOJIEHN U aXKe
PAKOBBIX OIIYXOJICH. B

Pa6oTa BRINOJHEHA NPH (DHHAHCOBOM moaaep:kke Poccuriickoro ¢hoHaa PyHIaMeHTATBHBIX HCCIAET0BA-

HuH (mpoekT 18-04-01075).
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Snake venoms — from Antiquity to the present days

N.V.Kopylova', Y.N.Utkin*
'Moscow State Pedagogical University (Moscow, Russia)
Shemyakin—Ouvchinnikov Institute of Bioorganic Chemistry, RAS (Moscow, Russia,)

People have tried to unravel the nature of snake venoms since ancient times, however modern studies began only
in the middle of the last century. The history of the venom research is traced from the most ancient civilizations of
Egypt, India and Greece to the now days. At present, the main components of the venoms are well studied and clas-
sified into several structural families. It is established that snake venoms are complex mixtures of peptides and pro-
teins containing more than 100 individual components. Snake toxins possess various biological activities that dis-
rupt vital processes in organisms. Most toxins affect the biological target with high efficiency and selectivity, which
makes them very good molecular tools for basic research, as well as an ideal basis for drug development. On the
basis of snake toxins, several drugs have been developed (the most well-known is the antihypertensive drug capto-
pril), and several others are under development. Thus, the study of venoms transforms them from lethal weapons
into drugs that save lives.

Keywords: snake, venom, toxicant, activity, drug design.
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POBOTbI, MEXATPOHUKA U POBOTOTEXHUYECKME CUCTEMBI

Kpuobom gAs uccaegoBaHus
AegsIHbIX WUmoB NnAaHem

A.B.3enenHuyk', B A Kpbl1eHKOB'
'000 «Hayuno-mexnuuecxan pupma CBUT» (Mockea, Poccus)

TexHOIOTHS MOBBINIEHUS KO3(pPUIMEHTA NTPEOOPA30BAHUS TEIJIOBON 3HEPIUN KPHUOOOTA B IHEPTUIO IUIABICHUSI
JIbJIA IO/ IaBJIEHUEM I'M/IPABIMYECKON CHJIbI, TEHEPUPYEMON CAMUM KPUOOOTOM, IIO3BOJIAET 6€30IACHO YBEIUYUTD
MOIIHOCTb TEPMOI'OJJOBKM U CKOPOCTb TEPMUYECKOI'O OypeHMs Jbjd. MCronb3ysa OQHONPOBOAHYIO cucTtemy Tecia
JUISL 3IEKTPONUTAHUSA KPUOOGOTA, MOKHO YMEHBIIUTD Ia6apPUTHl KATYIIKHU € KabeJeM B KOPIyce KpHo60Ta U CHU3UTD
MOTEPHU 3HEPTUM. birarojapsa ruipaBaIudeCcKoi cuie (TATH) KPpUOO6OT 6y/eT CaMOCTOATENbHO MOJHUMATHCA Ha TO-
BEPXHOCTD JIb/la 6€3 HArPy3KW Ha Kabeub. Peanuzanug pa3zpaboOTAHHBIX CXeM U KOHCTpykuuit TI'D (TepMHUYeCKuX,
IUJIPABIMYECKUX, OYPOBBIX) KPUOOOTOB JACT BO3MOKHOCTb OPraHM30BATb CUCTEMHBIE MCCIELOBAHUA JTEJHUKOB
1 IOJJIEJHUKOBBIX cpej Ha 3emiie (Ha IyOouHax 4O 5 KM) M Ha JPyI'uX IUIaHEeTax (B 4aCTHOCTH, HA EBpone, ClyTHH-
Ke IOnuTepa, KOTOPYIO MOKPHIBAET JIe] TOMIMUHON 10 30 KM), HE HAPYIIAd UX JEJAHON U3OIAIUN, C MHOIOKPATHOM
3KOHOMUEH CPEJCTB, SHEPIUU U BDEMEHHU.

KiaroueBpie C10Ba: TEPMOOYP-30H/, TUAPABINYECKAA CUJIA, OAHONPOBOgHAA cucTeMa Tecna, TTb-kpuobor, uccie-
JIOBAHMA NbAOB HA 3emiie n EBpone — cnyrHuke Onurepa.

3YUYCHUE JIE/IAHBIX IIUTOB,
MOJIJIEJTHUKOBBIX ~ BOJHBIX .

CpeJl U OCa/JOYHBIX OTJIOXE- E

HUNU AHTAPDKTUKHA U APKTHUKU, UX
MUKPOOHOI KU3HU B 3KCTPEMaAJIb-
HBIX YCJIOBUAX, XPOHOJIOTUUECKUAX
TOPU30HTAX, COJICPKAMUX I'€OJIO-
TUYECKYIO JIETOIUCh O MaJIEOKIU-
MATUYECKUX U3MEHEHUAX 34 MHO-
T'HE TBICAYU U MUJUIMOHBL JIET, I103-
BOJISIET PaCU(POBATh YHUKAJIb-
HYI0O MHPOPMALUIO 00 3BOJIIOLUU
3eMIM U KM3HU HA HEW. DTU 3HA-
HUSA HEOOXOUMBI JIJISl IPEACKA3a-
HHUA TEKYMIUX U3MEHEHUIT KIUMa-
T4, IPOrHO3a IPUPOJHBIX KATACT-
pod, 4TOOB 06E30MACUTD JIIOJCH
OT HET'ATUBHBIX ITOCJIEICTBUI OBIC-
TPOTO U3MEHEHHUA KINUMATa U Cpe-
apl obuTanuga Ha 3emiue. MHCT-
PYMEHTOM NOJOOHBIX HUCCIEJOBA-
HHIT MOTYT CJIYXKUTb CIIEIJUAIbHBIE
OYpOBBIE KOMILJIEKCHI, KPUOOOTHI,
30H/IB, CIOCOOHBIE TIPOHUKATH
B COOTBETCTBYIOIIHE CPEJbl Ha
3HAYUTENBHYIO TyOUHY, OTOMPAThH
NpoOkl 3TUX CPEJ] U HE BHOCUTH
TyJd 3aTPA3HEHUSA C TOBEPXHOCTH.
CXOJHBIE YCIOBUA, KAK [TOATaI0T YYE€HBIE, CYIIECT-
BYIOT B JIEJIAHBIX IIOKPOBAX U IOJUJICIHBIX OKEAHAX
cnyrHukos lOnurepa (Tanumena, Kamwmucro u Espo-
nbl) 1 CarypHa (JuOHBI M DHLENAA), HA MOJIOCAX
Mapca. Co3panne u IpUMEHEHNE 30HA0B JIJIA 9KOJIOTU-

© 3enenuyk A.B., Kpoimenkos B.A., 2018

Anamoanuit Braoumupoeuu 3enenuyx, Kdar-
oUOaAMm MeXHUUeCKUX HAayK, 2eHepaivHolil Ou-
pexmop OOO <«Hayuno-mexnuveckas Pupma
CBHUT». Obnacme Hay4HblX UHIMEPECcOo6 — HOBbLe
MeMmoobl. 6HYMPUPEAKMOPHO20 MAMEPUATOBe-
0enus U Hepaspyuanue20 Kouwmpoas menio-
BbLOCNAIOULUX INLeMEHIMOB PeaAKmOPOs, UHHOBA -
UUOHHbBLE eXHOJI02UL 6 MeOULUe, OKedaH0Jl0-
2uU, 2UOPONO2UL, 2NLAUUONO2UL O/ USYUeHUA
Aumaprxmurxu u Apxmuxu. Yuacmuur 506-i
. Poccutickoti anmapxmumeckoti 9KCneduyuu.

Bauecaae Anexcanoposuu Kpovirenkos,
00KMOp OUON02UMECKUX HAYK, COMPYOHUUACTN
¢ Mot e Pupmoll, Hayunolii PYKOBOOUMENb
2pYynno. MOHUMOPUHZA NONAPHBLX DE2UOHOS.
Cneyuanucm 6 oonacmu OuUOPUSUKU, MOSEK) -
AAPHOL OUON02UU, UHHOBAUUOHHBLX MEXHOTI0-
euti 8 meouyure, OKearono2uu, 2udpPoLoUlL,
2AAUYUON02UU. YHACMHUK ADKMUMECKUX U AH-
MapKmMu1ecKux 3Kcneoutjul.

YECKU OE30IaCHBIX HCCICJOBAHUN dHTAPKTUYECKOTO
03€pa BOCTOK, MOKPBITOT'O JIBAOM TOJIIUHOHN 0 4 KM
1 U30JIUPOBAHHOIO OT OKPYKAIOIIEH CPEABL B TCUCHUE
15 MyH seT (puc.1), IO3BOIUT AaCTPOOUOIOTAM YKE Ha
3eMJjie MHOI'O€ Y3HATb O IIOTEHLMAIbHOM KU3HU B XO-
JIOAHBIX MUpax COJHEYHON cUcTeMBL Ilepes ornpas-
KOM TAKMUX 30H/IOB, HAIIpuMep, Ha Ty xKe EBpomy, rje
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POBOTbl, MEXATPOHUKA U POBOTOTEXHUYECKUE CUCTEMBbI

CTaHums BocTtok

nef o3epa

EBpona —
crnyTHUK tOnuTepa

nofnefHsIn okeaH EBponsbl

Puc.1. MpumepHbIii BUL pa3pesa TONCTbIX NbJOB U NOANEAHUKOBLIX Cped Ha 3emae u Ha cnyTHuke KOnutepa Espone. PucyHok HACA.

TOJIIUHA JIbJA JocTuraer 30 KM, a ryObuHa OJJIEAHO-
ro okeaHa o 100 kM, HEO6XOAUMBI UX NIPEJBAPUTENb-
HBIE€ HMCIBITAHUA HA BHYTPUKOHTHUHEHTATBHOU pOC-
CUIICKOU AHTAPKTUYECKOM CTAHUUU BOCTOK, KOTOpAs
pacnoysoKeHa HA JEAIHOM IUTE TONIUHON NPUOIH-
3UTEIbHO B 4 KM Ha/l ONTHOMMEHHBIM O3€POM.

W3yuaTb 6e3 HapyWeHUA 3KONOruu

Y4eHble HAIEIOTCA OOHAPYKUTD CIEABI )KU3HU B 03€PE
BOCTOK, HO OIACAIOTCA, YTO HETEPMETUYHBIN JJOCTYII
B IIOUIETHUKOBOE O3EPO YEPE3 OTKPBITHIE CKBAKUHBI
BO JIB/IY YBETUYUT ONACHOCTb 32HOCA MUKPOOHOB C I10-
BEPXHOCTU WIU U3 IIPOUAEHHOI'O
JIEZI0BOTO CJIOS, HAPYMIUT PEKUMBI
TEPMOOAPUYECKOIO PABHOBECUS
1 (pa30BOI0 NEPEXO/A HA BCEH I10-
BEPXHOCTH pazjena Jeg—Boja,
YTO MOXET U3MEHHUTb 3KOJIOTHIO
pPEMUKTOBOTO 03¢pa. Ilo maHHBIM
Poccunckoi akaieMuu HayK, B AH-
TapKTHUJE CyIeCcTByeT 6osee 350
IIOJIIEIHUKOBBIX 0O3€p C 3KCTpe-
MAJbHBIMU YCIOBHUAMHU OOUTAHUSA
MUKPOOPIraHU3MOB. B KaxaoM u3
HUX CBOM PEXKUMBL TEpMOOApUUe-
CKOTO paBHOBeECHUA U (PA30BOrO
Nepexo/a HA TOBEPXHOCTH pasjie-
J1a JIEI—BO/4, B KAKJAOM O3€PE MO-
I'YT OOUTATH HEU3BECTHBIE MUKPO-
OpPraHU3MBI, 4 B JJOHHBIX OCaJKaX
MOXKET COJIEPKATHCS LIEHHAsA HH-
gopmanus 06 UCTOPUU KIUMATU-
YECKUX M3MEHEHUN U I1ATE€0IKO-
CUCTEMAX.

03.3ncyopT

03epo BocTok B AHTapkTuge (my6uHa — >1200 M, gnmHa — 250 KM, winpuHa — 50 KM).

Tpe6OoBaHUA 3IKOJTOTUYECKU YUCTOTO AOCTyIa
K MOJJIEAHUKOBBIM CPENAM CONPSIKEHBl CO 3HAYU-
TENbHBIMU WHKXEHEPHBIMU U MATEPUANBHO-TEXHU-
yecKkuMu npobéinemamu. Hanmpumep, CKBaKMHBI BO
by TAy6uHON 60see 500 M, IpOOYpEHHBIEC B AH-
TapKTI/I,E[C KOJOHKOBBIMHU 6yp2.MI/I JIJIA U3BJICUYCHUA
Ha [IOBEPXHOCTb NPOO B BUJE KEPHOB JIbJd, HEOO-
XOJAUMO 3aTOJHATbL HE3AMEP3AOMIEN KUIKOCTHIO
IS IPEeROTBpaleHus Je(OPMALUU CTEHOK CKBa-
JKMHBI 11OJ] IEUCTBAEM T'OPHOTO J1aBJIEHUA I1bJa. by-
poBaA TOKCHUYHAA XKHUJKOCTb BIUAET HA YHUCTOTY
npoo6, U3BJIEKAEMBIX C TJIYOMH M MOXKET IMONACTDb
B BOJHVIO Cpe/ly IPU NPOHUKHOBEHUU B 03€PO UIU
YACTUYHO CMEIIATHCHA C BOJAOU O3€Pa B CKBAXKHUHE,

g
CTaHUMA «BocToK» B
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POBOTbI, MEXATPOHUKA U POBOTOTEXHUYECKME CUCTEMBI

B 3aBUCHUMOCTH OT II€PEMNa/a AaBICHUSI HA I'PAHUIIC
pasjena neg—Boja. Bec aTOro KpynHOrabapuTHOTO
6YpOoBOTO O6OPYAOBAHUSA OOBIUHO COCTABIAET O
HECKOJBKUX COTEH TOHH, 4 TPAHCHOPT U OOCIyXKHU-
BaHUE TPEOYIOT OoJiee AECATKA CHEUANUCTOB. Tem
He MeHee 32 20 J1eT U3 CBEPXINYOOKOU CKBA’KMHBI HA
CTAaHUUU BOCTOK C IOMOUIBIO KOJOHKOBBIX OYpOB
JJOOBITHL TBICAYU KEPHOB JIbJla, U3YYCHUE KOTOPBIX
JJA7I0 YHUKAJIBbHYI0O MHPOPMALUIO O MATCOKIUMATU-
YECKUX U3MEHEHUAX HA 3€MJIE 324 COTHU TBHICAY JIET.
Jpyras BO3MOXKXHOCTb 00yCTPO-
WUTb CKBAKHHY BO JIB/Jy — HE CBEP-
JIUTBD JIEJT, 4 HATIPABJIECHHO MPOIIIAB- a
JATH €TO TOJILY ropAdeit BOJOU
(Clean Hot Water Drills, CHWD) —

TPOTEHEPATOPOM U IYJILTOM YIPABIECHUSA HA NOBEPX-
HOCTH JbJa). [I0 MHEHHIO pPa3zpabOTUYUKOB, TAKON
30H/] IIO3BOJIUT OTOUPATh MPOOBI TAION BOJBI M30
JIb/la U BOJHOM CPEJbl 03€Pd, IPOBOJAUTD UX AHAIU3,
OCTaBasICh U30JUPOBAHHBIM OT MOBEPXHOCTH JIbJA.
Pa6oraer RECAS cieayiomum 00pa3zoM: Korja
HWKHAA TEPMOTOJIOBKA IUIABUT JIEJ, 30H] ABUKETCA
BHHU3 IIOJ JEUCTBUEM COOCTBEHHOM CHJBI TSKECTH,
4 HECYIUH KaOesb BBIXOJJUT Yepe3 HEOOIbIIOE LIEHT-
paJbHOE OTBEPCTHE B BEPXHEI TepMOrosoBKe. Tanad

kabens-Tpoc nen

JaeT G60JBIIYI0O CKOPOCTh IPOXO/I-
KM, HO HE3(DDEKTUBHO U3-32 OOJb-
IUX [IOTEPH Temaa. Kpome Toro,
TaKasg OTKPBITAS CKBaAXHHA [IO-
CTYNHA Ui U3YYEHUS MOJIEAHOIM
CpeAbl PAa3IUYHBIMU NPUOOpPAMU
He 6osnee 24 4, Moka OHA HE 3a-
MEP3HET, YTO SABJIACTCA HEJOCTAT-
koM CHWD-texnonoruu [1].
I[TpUMEHATH B TPYAHOLOCTYII-
HBIX IOJSIPHBIX PETHOHAX 3€eM/IHU
IPOMO3AKUE OYpOBBIE YCTAHOBKU
C KOJIOHKOBBIMU OypaMu U KOM-
IUIEKCHI C TOPAYEN BOJJON (BEC KO-
TOprX UCYHUCTACTCA COTHIMU

TEePMOronoeka

cryck nogLem

BOAA |
. Tr6-30Haa

|\ TrE-30H0a

BEPXHAR

30HA0B

KaTyluka
¢ kabenem

pPeBepCMBHbINA

HacoC

TOHH, 4 SHEPIreTUYECKUE 3ATPATHL
npesplmanT 5 MBT) g1a cucrem-
HBIX UCCJIEJOBAHUN JIBAOB U IOJ-
JIEJHUKOBBIX CpE€J YPE3BBIYANHO
JOPOro, HEPALMOHAJIBHO U OIAC-
HO Ui 3KOCHUCTEM HM30IMPOBAH-

YANOTHUTENM
B Bige «obku» |

npubopHeIA

OTCeK

HBIX 03€p. /11 TaKuX paboT HyX-
HBI MOOUJILHBIE aBTOHOMHBIE 30H-
Jbl, KOTOPBIE TMO3BOJAIOT TEpMe-
TUYHO IPOHUKATH B IMOJIEJHUKO-
BBIE CPE/IBl U K TOMY K€ CIIOCOOHBI
B JIECSATKU pa3 JAcLIeBye, ObCcTpee
U TOYHEE ONpeJeniaTh Hauboiee
MHTEPECHBIE MECTA JJIs JaJbHEMN-
MUX JETATBHBIX HCCAEJOBAHUI
JBJIOB, NOUCKA WIH Pa3paboOTKu
MOJIO JBJOM IIOJIE3HBIX MECTO-
poxaeHun Ha 3emie, 4 B Oyay-

“~‘§ BOOA "
E

TEepMOronoeka

HWXHAR

30HOOB

IEM — Ha JJPYTUX IJIAHETAX.
OnHO U3 NEPCIEKTUBHBIX pe-

TONLLMHA NPOCNOMKIA
Bofpbl B 3aboe neaa
nog dasnedmen
coBCTBEHHOTO BeCa

HIEHUHN IS 3€MHBIX YCJIOBUN —

Tepmobypa RECAS

P
BOaa
TONLMHA NPOCNOAKM BOfbI
8 3aboe nupa TrB-30H0a
nof AaBneHnem cunel F
neg

3021 RECAS (Recoverable autono-
mous sonde — M3BJIEKACMBIN aB-
TOHOMHBIN 30HJ|) HA OCHOBE TEp-
MHU4YeCcKoro 6ypenud [2] (puc.2,a).
OH OCHaIEH JBYMA TEPMOIOJIOB-
KaMHU Ha TOPLAX KOPNYCa, BHYTPHU
KOTOPOI'O pa3MEUIEHbl IPpUbop-
HBIM OTCEK U KATYIIKA C HECYIIUM
KkabesneM (KaGeab COeIMHEH C JJIEK-

Puc.2. 3cku3Hble NPoeKTbl TepMOOYPOB-30HAOB ANA UCCNELOBAHUA TONCTHIX NbAOB
1 NOANefHUKOBbLIX 03ep 6e3 HapylleHus ux neasHoi uzonauum: Tepmobyp RECAS,
nnaBAWMA Nep noj AaBieHWeM coOCTBEHHOro Beca (MokasaH QparmMeHT BOAAHOI
npocnoiiku Mexay nbgom u tepmoronoskoit RECAS (a); TFb-30Hp npu cnycke B TON1-
Wy NbAa Noj AaBneHUeM rupgpaBauyeckoit cunsl F (6); 6ypenue TIb-30HAOM Nbaa
BBEPX MO/ BO3[ECTBMEM NOABEMHOI cunbl F (8).
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POBOTbl, MEXATPOHUKA U POBOTOTEXHUYECKUWUE CUCTEMBbI

BO/I4 B CKBAKMHE BBIIIE 30H/A ObI-
CTPO 3aM€P34€T, OXBATHIBAS HEIIO-
JIBYKHBIN Ka0eab U 0O0ecIeYyuBas
TEM CAMBIM JIEJSHYIO U3ONALUIO
30H/Id U TOJUIEAHUKOBOU CPEJBI
OT IOBEPXHOCTH JIEJJHUKA. MOKHO
CKA434Tb, 4YTO YCTPOHCTBO JABUKET-
€ CKBO3b JI€/l BHYTPU I€pMETUU-
HOTO NOJBUKHOTO KOKOHQ, 3a110JI-
HEHHOTI'O TaJOW BOAOH. [ mOAb-
€Ma 30H/]a HECYIUI Ka6€b C YCU-
JIUEM, CO3/JABAEMBIM 3JIEKTOMEXA-
HUYECKUM I[IPUBOJOM, HAMATHIBA-
I0T Ha KATYHIKy, Pa3MEIIEHHYIO
B KOPIyCE 30H/A, 4 BEPXHAA TEp-
MOT'OJIOBKA IIPU 3TOM ILIABUT JIE],
Cuia 1aBJaCHUA 30H44 HA JIEAIHOU
32001 onpeenseTcs CUJIOU HATS-
JKeHUs Kabeus. Tanas BOJA B CKBA-
JKUHE HUXE 30H/a OBICTPO 3aMep-
34€T, UTO OOECIEUUBAET JIEJAHYIO
U30JAAI0 TOJJIEAHUKOBON Cpe-
JBL OT MMOBEPXHOCTHU JIbJA.

Pazpaborunku tepmobypa yrT-
BepkAaloT, uTo RECAS puamerpom
150 MM ¥ mIMHOM 4 M, OCHAIICH-
HBIN 3JIEKTPOTEHEPATOPOM MOIIL-
HOCTBIO 9—10 kBT, cnoco6€eH pa3BUTh CKOPOCTh NPO-
XOJKH JIb/1a 10 1.7 M/4. 10 UX OLleHKaM, ITUKI UCCIE0-
BAHMI JIbJJA HA TIyOMHAX IO 5 KM ntoTpebyer 8-9 Mmec,
He MeHee 12 T TOIUIMBA U HITAT U3 YETBIPEX WIH IIATU
CIELUANIUCTOB U €T0 OOCAYKUBAHUA, 4TO B 10-20
pas3 JiemeBIie, YeM NPUMEHEHHUE NEKTPOMEXAHUUEC-
KOTO OypeHUd UIn OypeHUs Topadeil BOJOU.

[To HameMy MHEHHIO, IIPU BCEX JJOCTOMHCTBAX UC-
nnosb3oBanue RECAS Bce Xe HyXIaeTCs B JJIUTENb-
HOM BPEMEHU U OOJBIIOM 34Mace TOIINBA, YTO HE
MO3BOJIUT NPOBECTU MOJHBIA LUK HCCIEJOBAHUA
B IIEPUOJ] CE3OHHBIX PabOT B ADKTHUKE U AHTAPDKTHUKE
(32 2-3 mec). Kpome TOrO, 60/bIIasS MEXAHUUECKAS
HAI'pPy3Ka Ha Hecymuil kadenp npu nojgbeme RECAS
MOXKET NPUBECTH K €r0 OOPBIBY U ITOTEPE 30H/14.

DTOT K€ NPUHIUI KOHCTPYUPOBAHUA 30H/A ObUI
3aJ10KeH cnenuanucrtamu u3 CIIA, KoTopsle Ha Cpef-
crBa HACA (HanmoHANBHOTO YIPABJIEHHUA IO 43PO-
HAaBTUKE M HCCIENOBAHUIO KOCMUYECKOIO IPOCTPAH-
crBa) cozpaoT Kpuobor VALKYRIE (Very Deep Auto-
nomous Laser-powered Kilowatt-class Yo-yoing Robo-
tic Ice Explorer, «Banbkupus»), KOTOPBIH IPEJHA3HA-
YAETCA JUIA UCCIENOBAHUA TOJCTOTO (10 30 KM) Jb/a
U TOJANEAHOTO OKeaHa (¢ riaybuHamu a0 100 kM) Ha
cryrauke Onurepa Esporne [3]. [lpu ucnbTaHuAaX Ha
AJIICKE MAKET TAKOro KpuoboTa MOIIHOCTBIO 5 KBT
npoOypu e Ha r1youny B 30 M Ipu CKOPOCTHU NPO-
XOJKM NPUMEPHO B 1 M/4.

[maBHBIM HEZOCTATKOM TepMOOYpoB THUIa RECAS
n kprnob6ora VALKYRIE, mponnasiafiomux TOJILY
JIbJJA IIOJ] JJABJIE€HUEM COOCTBEHHOIO BECA, OCTAETCH
Majasg CKOPOCTb OYPEHUS 13-32 OOJIBIIOTO TEpMUYE-
CKOTO CONIPOTHUBJIEHUSA BOJAHOU NPOCIONKH B 3260€

Bo3moxHble MCTOUHMKM InekTpuyeckoro nutaHus RECAS B AHTapKTuae: conHeyHble
naHenu (kak Ha 6azoBom narepe B6au3u 3anuea KpoyH, a); BeTpoBoii Typb6oreHepa-
Top (Mogenb Typ6uHbl Raum, 6); aBToMaTUYeCKME [U3eNb-reHepaTopsl (CucTema nu-
TaHus PLATO, 8).

MEXAY JbJOM U TEPMOTOJOBKOU, NPOMOPIUOHAIb-
HOTO TOJIIUHE 3TOU NMPOCIONKHU (CM. PUC.2,d, BHU-
3y). Ecim ke juig ycKopeHusa IPOXOJKHU IPOCTO MO-
BBIIIATH MOLUIHOCTb TEPMOI'OJIOBKH, 3TO MOXET IIPU-
BECTH K NAPOOOPA30OBAHMIO M YBEINYEHUIO TOJNIIHU-
Hbl BOJHOI IPOCJIOUKHU. B pesyaprare Temnoornada
B JIEJAHOUN 320011 CHU3UTCS, U HAIPEBATEIb MOXET
neperopers. [T0aTOMY /11 6€3011aCHOTO YBEJIUYEHUA
MOIIHOCTH TEPMOTOJIOBKUA U CKOPOCTH OYPEHUs HE-
00XOAUMO YBEJIUUYUTh TEMIOOTAA4y HATPEBATENS
B JI€]] Y€PE3 IPOCIOUKY TAJIOU BOABIL.

JlononHuTeNbHaA cuna pna Tepmobypa

C 1enpio 6€30IACHOI0 YBEAUYEHUS MOUIHOCTU TEP-
MOTOJIOBKH (M CKOPOCTU JABHKEHUSA) TepMobypa
NpE/IaraeTcss CHU3UTh TEPMUYECKOE COIPOTUBIICHUE
NPOCTOUKHU BOABI B 3100€, YMEHDBIIAA €€ TOIIUHY IIy-
TEM BO3JEUCTBUA JOOJHUTENBHON CUIOU HA TEPMO-
6yp. Ha 60npmux riy6uHax, HEAOCATAEMBIX I MPs-
MOT'O BO3IENCTBUA HA TEPMOOYP C IOBEPXHOCTHU JIBJA,
Ha HEI'0 BO3JCUCTBOBATh MOXET I'MJJPABINYCCKASL CU-
J1a, CO3[]aBAEMAs CAMUM TEPMOOYPOM 32 CYET Nepena-
J1a JABJIEHUA BOJbI Ha KOHI[AX TEPMOOYPA-30H/a, KAK
MMOKA3aHO Ha puc.2,0 [4, 5].

Hamr 3CKM3HBINA IPOEKT TEPMUYECKOTO I'MADPAB/IN-
yeckoro 6yposoro 3012 (TT'B-30H/2) /11 HcclieoBa-
HUS TOJICTBIX JIBJOB U MOJAJIEAHUKOBBIX BOJHBIX CPEJL
NpPEJCTABIEH Ha PUC.2,6 U 2,6. Ha BEpXHEM U HUKHEM
TOPIAX TPYOUATOrO KOPIYCad YCTPOUCTBA YCTAHOBIIE-
HBI TEPMOTOJIOBKH B BUJI€ BOPDOHOK C KAHAIAMH, IIPEJ-
HA3HAYEHHBIMU I MEPEKAYKU TAJIOU BOABI CKBO3b

IOPUPOTA « Ne3 « 2018




POBOTbI, MEXATPOHUKA U POBOTOTEXHUYECKME CUCTEMBI

30H/. B oriimuue oT 06BIYHO UCIONIb3YEMBIX 11aPabO-
JIMYECKUX TEPMOTOJIIOBOK, BOPDOHKOOOPA3HbBIE YAOOHDBI
JUI1 OTKAYMBAHUA TAJIOU BOJBI U3 JIEJIHOTO 32605 4e-
pe3 30H], IpUUeM Takad ux (popma POKyCUPYET TEI-
JIOBOE U3NYYEHUE B LIEHTPE JNEJAHOTO 32005 U YMEHb-
MI4eT MOTEPHU TEIIA 4Yepe3 OGOKOBBbIE MOBEPXHOCTHU
CKBAKHUHBIL. BHYTpU KOPIYC4 YCTAHOBJICHBI PEBEPCUB-
HBIC I'MJIPOHACOC U IIPUBOJ] KATYIIKU C HECYIIUM Ka0e-
JIEM, KOTOPBIN BBIXOAUT YE€PE3 OTBEPCTUE B BEPXHEN
TEPMOT'OJIOBKE 324 Ipenensl 30uAa. Hax HuKHEN Tep-
MOT'OJIOBKO pa3MeIeH NPUOOPHBINA OTCEK 30HJA
C IPUBOJAMU JIJIS B3ATHUA IPOO CJIOEB BOJBI U IOHHOT'O
rpyHTa. YTO6GBI MOAABATH 3HEPIUIO U IOIYYdTh HH-
popMaLUIO, IPEAYCMOTPEH KOHTAKTHBIA UIH OECKOH-
TAKTHBII TOKOCBEM C HECYIIETO Kabend. B yrnyonenu-
AX 10 IEPUMETPY BHeIHero kopnyca TT'b-30na2 ycra-
HOBJIEHBI ITAPBl PA3HOHAINPABIECHHBIX YIIOTHUTEIEN
B BHJIE «I0OOK».

Korga 30HA ABMXKETCS BHU3, BKIIOYECH HAI'DEB
HUXKHEHU TEPMOI'OJIOBKHU, 4 U3 JIEAIHOTO 32004 Tanas
BOJId OTKAYMBAETCA HACOCOM CKBO3b 30HJ, IIONaAas
B BEPXHIOIO (HaJ KOPIYyCOM 30H/A) 4aCTh CKBAKUHBIL.
bnaropapss 3TOMy B 3200€ CO3[AETCA PA3PEXEHUE,
BBI3BIBAIONIEE OOPATHBIM TOK TAJOU BOJABI UEPE3 3d-
30p MEX/JY CTEHKOU CKBAXMHBI M BHENIITHUM KOPIIY-
coM 30H7a. ITox ero AeicTBUEM PACKPBIBACTCA «100-
Ka» YVILIOTHUTEJA, KPasd KOTOPOU IJIOTHO NIPUKUMA-
IOTCA K CTEHKAM CKBAXXMHBI U IEPEKPBIBAIOT OOPAT-
HBIA BOJSIHOU NOTOK. «KO6Ka» COCEAHETO YIIIOTHUTE-
Jis1, HA0O60POT, CKJIAJbIBACTCA U IPUKUMAETCS K KOP-
mycy 30HJ1a (puc.2,6). B pesynasrare cozjaeTcs nepe-
naj JapjieHus AP B IIONEPEYHOM CEUEHUU S 30H[A
n cuna F, xoropas pasuT Ha TI'B-30H], yMEHbIIAA
NPOCIOUKY TAJIOU BOJBI B JIEATHOM 3200€, UTO YBEJIU-
YUBAET TEIUIOOTHAYy TEPMOI'OJIOBKU W, COOTBETCT-
BEHHO, CKOPOCTb JIBUKEHUA 30H/A.

[TpepmaraeMblii MPUHITAI JIBUKEHUA 30H/A BO JIBAY
(BHYTPU CKBAXXMHBI) MOXOK HAa JIBIKECHUE KAICYJIbI
B TpyO€e IIHEBMOIIOYTEL 34 CYET MIEPENaaa JABACHU HA
KOHLIAX KaIICyabl. OTIUYUE COCTOUT B TOM, YTO cuia F
BO3HUKAET 34 CYET IIOHWXKEHUA JABJIEHUA HA AP epej
30HJOM IIYTEM OTKAYMBAHHUSA HACOCOM TAJION BOJBI U3
JIEITHOT'O 32005, 3HaYeHHe F MOXKHO BBIYUCIUTD B CO-
OTBETCTBUU C 3aKOHOM IlacKaisl, yMHOXUB BEIUYNHY
nepenaga JasaeHUA AP, CO31aBA€MOI'O HACOCOM,
Ha IIOMmA/b IIONEPEYHOIO ceyeHusd 30H4a S. Hanpu-
Mep, npu BeanuuHe AP B 10 u 20 arm u guamerpe
3oH7a 10 cM ruzipaBInyecKas cuiaa F COCTABUT OKOJIO
800 krc u 1600 Krc COOTBETCTBEHHO, UTO MPEBBICUT
co6CTBEHHBIN BeC 3014 B 20—100 pa3s. CuiibHEE BCETO
F 6yper nasutb Ha TTB-30H7 B INTyOMHAX, I/I€ AaBlIeHUE
BOJIBI B CKBAKMHE P IIPEBBINIACT IepPeraj JaBaeHUI AP,
CO3[aBAEMBIN THAPOHACOCOM. [TOKa 30HA IOrpyKaer-
CA B JIE[ HA TINIYOMHY HECKOJBKUX JECATKOB METPOB,
CKOPOCTb €TO JIBUKEHHUSA OCTAETCA COU3MEPUMOM CO
CKOPOCTSMHU TEPMOOYPOB, JBUKYIUXCS BHU3 I10]] BO3-
JIENCTBUEM COOCTBEHHOIO BeCca. HO HA GOIBIMIUX IITy-
6MHAX JIbJA, IJIE BEJIMYMHA JABJICHUS TATON BOJBI
CPaBHUBAETCSA WIM CTAHOBUTCA OOsbIle AP HACOCa,
ckopocTb TT'B-30H/1a MOXKHO IOBBICUTH B HECKOJIBKO

pas, yBEJIMYMUBASA MOIHOCTA HACOCA U TEPMOTOIOBKU.
Ha rny6unax, rae jgasjacHue Tajgou oAbl 5, 10, 50
u 150 at™, a2 Temneparypa kunenwus 152, 180, 265
1 350°C COOTBETCTBEHHO, MOIIIHOCTb HATPEBATEIISA MO-
JKET OBITh 3HAYNUTEIBHO YBEINUEHA 6€3 pUCKA TAPOOO-
pa3oBaHus. DTO 0OECIEUUT BBICOKYIO CKOPOCTDb Oype-
HUA IPYU HAJTUYUU JOIIOTHUTEIbHOM OCEBOU HATPY3KU
Ha 30H/], IIOBBIMIAIONIEH KO3 PULIUeHT 1peodpa3osa-
HUS TEIJIOBOI 3HEPTUU B SHEPTUIO IUIABJICHUS JIbAA.
Hanpumep, npu 3amace MOIHOCTH 30HJ4 10 20 KBT
CKOPOCTD €T0 ABMKEHUA MOXKHO IMOBBICUTD 10 30 M/4
Ha IMyOuHAX Jbja 6onee 200 m.

B MOMEHT IPOHUKHOBEHHUS 30HJA B 03€PO HACOC
(paborada B TOM XKe PEKUME) CO34ACT B CKBAKUHE (HO
VK€ BBILIE 30H/A) JIOKAJIbHBIN [I€PENaj JABICHUA, KO-
TOPBIA BBITECHUT 30HJ B 03€po. [Ipu 3TOM rujpocra-
TUYECKOE JABIEHUE MOANEJHUKOBOIN BOABI HE U3MeE-
HUTCA, 4 HE3HAYUTENbHAA 4ACTh BOABI O3€Pa, IO AB-
1as B BEPXHIOIO YaCTb CKBAXKUHDBI C TAJIONU BOJIOM, 3a-
MEP3HET U, TEM CAMBIM, NPEJOTBPATUT HAPYIICHUE
JIEAAHOU U30AIUN TOJIJIEAHUKOOTO 03€Pa.

B Boje o3epa TI'B-30HA CMOXKET NMEPEJBUTrATHCS
BHU3 WX BBEPX IPU OTKIIOUYEHHBIX TEPMOTOJIOBKAX,
HO IIpU pabOTAIONIEM HACOCE, KOTOPBIA O6ECIeYnuT
HaIPaBJICHHYIO TH/IPOPEAKTUBHYIO CTPYIO Hd PA3HBIX
KOHIAX 30H[A IIPU peBEpPCE.

[Ipu nogbeMe 30HAA BBEPX B BOJE 03€Pa HA IOJ-
XOJl€ K I'PAHUIE BOJA—JI€]] BKJIIOYAIOT BEPXHIOIO TEP-
MOTOJIOBKY, TaAYIO0 BOAY M3 JIEAAHOTO 32604 OTKAYHU-
BAIOT HACOCOM CKBO3b 30HJ1 BHU3 (CM. pHUC.2,8). Tene-
pUpyeMbIil HACOCOM IIepemnaj AaBjacHUs AP cosjgaer
pa3pexeHue HajJ 30HJOM B 30HE 32004, 6irarojgaps
YeMy Ha IIOIIEPEYHOM CEUEHUHU 30HJA § BO3HHUKAET
NOJBEMHAS CUia F, KOTOpas JABUT HA 30H] BBEPX.
3aMeTuM, 9TO /I CO3MAHUS CUIL F coBCeM HE 064-
34TE€NbHO OOpPA30BAHUE JIEASHON NPOOKU B KaHAJE
HUXE 30HAA, U THAPOCTATUYECKOE JABJICHUE O3€P-
HOM BOJIbl TOPAJIKA MHOTUX COTEH aTMOC(HEpP Mpak-
TUYECKU HE BJIMAET HA CUIY F, BEIUUYMHA KOTOPOU
OIPEJENAETCS MOUHOCTBIO HACOCA U YPOBHEM Pa3-
pexeHus AP B BepXHEH 4acTu 30HAa. Hanpumep, ec-
au npu gasirennu 400 aTM 03€pPHOU BOJABI B KAHAJIE
HA4COC OOECIIEYUT B 30HE BEPXHEN TEPMOTOIOBKH I10-
HUXKEHUE AasiaeHus 10 390-380 atym, TO Ipu AuaMe-
Tpe 30H4a 10 cM nmogbeMHasA Ccuia F MOXET JOCTUYD
800-1600 xrc. Takas HampaBiICHHAS BBEpX cuia F
MO3BOJUT 3(PHEKTUBHO MPOIIABIATD JIEJ, TOCKOJIBKY
OHAa MHOI'OKPATHO IpeBbimaeT Bec camoro TI'b-30H-
Ja B I'PABUTALMOHHOM IIOJIE€ TATOTEHUs 3E€MJIHU. DTA
ruApaBaAdeckas cuiaa (rara) nospoaut TIB-zonpy
CaMOCTOSTENbHO MOJHUMATBCS HA IMOBEPXHOCTD
Jb1a, IPAKTUYECKU HE HArpyxasd HECYymUU Kabelb,
YTO HEBO3MOXHO PEAIMU3OBATH IIPU UCIONb30BAHUU
RECAS. Tlpu 3TOM COXPaHSETCA JEASHAS U3O0JALUSL
camoro TI'B-30H/14 — KaK OT IIOBEPXHOCTHU JIbJA, TAK
1 OT NOJJIEIHUKOBOM Cpefibl (CM. pUC.2,6 U 3,d), TIPU-
YEeM BMEP3IINH B JI€l Ka6€Nb BBIIOTHAET (PYHKIIUIO
YCTPOMCTBA, HAIPABJIAKOWETO JBUKEHUE 30HA K I10-
BEPXHOCTHU JbJd. MCIONb30BAHME TUAPABIUYECKON
TATU BMECTO TPOCA /I MOAbEMA 30H/1d PE3KO CHUXKA-
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€T IPOYHOCTHBIE TPEOOBAHUS K CAMOMY Ka06€EJI0, 4TO
MIO3BOJIAET MPUMEHUTD KOMITAKTHYIO SHEProcoepera-
IOIYI0 OHONPOBOAHYIO cUcTeMy Tecna a1 371€KTPO-
nuTanus u reneynpasiacaus TTB-30uma [6-8].

0OcobeHHOCTHM 30HAA
ANA U3YYEHUA TONCTbIX JIbJOB

OrmeruM, 4To TI'B-30HAB HE NPEIHA3HAYCHBI [T
HUCCIENOBAHUA TOJBUXHBIX JIBJOB U JIELJHUKOB
C OOJBIIMMU TPEMMUHAMH, NOJOCTAMU U DPHIXIOU
crpykrypoii. C nomompio TI'G-30H/J0B MOXXHO H3Y-
YaTh MAJIOTIO/IBUJKHBIE TOJICTBIC JIB/IBI U TTOJJIEJHUKO-
BbIE CPEABl HA IMYOMHAX 1O 5 KM Ha 3eMJI€ WIH JI0
40 kM Ha cnyrHUKax IOnurepa u CarypHa B TEYCHUE
HECKONBbKUX MecAneB. C IEeabl0 CHUKEHUA 3aTPaT
SHEPTUU U BPEMEHU HA IUIABJIECHUE JIb/ld IJIyOMHHBIE
30H/Bl JJOJUKHBL UMETb MHUHHUMAJIBHO BO3MOSKHYVIO
mIomajb ceuenus S. Hecymun kabenp JOKEH ObITh
JOCTATOYHO T'HOKUM M NPOYHBIM, UMETb MaJIBIN BEC
1 MUHHUMAJIbHBIE TIOTEPU SHEPTUU
BO BpEMs JBIKEHUA 30H/A BHYT-
pu TOJMIM JAbJA U IJYOUH 0O3€epa.

Jna npudopuoro orceka TI'b-
30H/1A CIEAYET OTOOPATD UIU Pa3-
paborarb: HA60p MHUHUATIOPHBIX

Ma/lb KABEPHBI IPEBBIMAET IJIOMAAb CKBAXKUHEL, TEM
60bIIe BEPOATHOCTD MOBBICUTD INIOTHOCTb OCEJAI0-
MUX Had (PUIBTP YACTUL © MUKPOOPTAaHU3MOB U3 UC-
CJIEJlyeMOr'o rOpu30HTA. TaKoMN «(PUIBTPALMOHHBIN»
cr1oco6 0T60pa n1pod BOJBI HA CTEPUIbHBIE KOMIIAKT-
HBIC U JIETKHE (DUABTPBI CHU3UT BEPOSATHOCTb CTPa-
TUTPpa(PUUIECKON OMUOKU ONPEJENEHUI COCTABA
1 BO3PacTa IPOO, OOMETYUT JOCTABKY Npobd Ha IO-
BEPXHOCTDb I JQANbHENIMUX (PU3UKO-XUMHUYECKUAX
1 MUKPOOUOJOI'MYECKUX AHATU30B B JIA00OPATOPHBIX
ycnoBuax. Kpome TOro, KOMOaKTHOCTb U MaJIbIH BEC
TAKUX «(PUABTPANUOHHBIX> NPO6 MO3BOJAT YBEIU-
YUTh KOJUYECTBO TOPU3OHTOB NPOOOOTOHOPA U HH-
(pOPMATUBHOCTD UCCIENOBAHUI 34 OJHO NPOHUKHO-
peHue TTB-30HAA B TONIY JIbJJa U CPEJBI IIOJ HUM.
CxeMma «(pUNBTPAIMOHHBIX> OTOOPOB NPOO U3 TOH-
KMX KaBEPH BO JIB/ly, 4 TAKXKE BOJABI U JIOHHBIX OTJIO-
JKEHUI 03€pa NPEACTABICHA HAMU IOIPOOHO B pabo-
Te [5] 1, B 061EM BUJIE, HA PUC.3,d, 4 HA PUC.3,6 TIpU-
BEJCHA NPUHIUNHUAIbHASA KOHCTpyKuusa TTB-3onpa
JUI €€ OCYIIECTBICHUS.

JATYUKOB ISl UCCIENOBAHUS (PU-
3UKO-XUMHUYECKUX MAPAMETPOB
JIBJIA, BOJIBL U OCA/JIKOB 03€Pa, CIEK-
TPOMETP-TA30aHATNU3ATOP, BU/ICO-
KaMepy, 3X0JOT; 60PTOBOU KOM-
nbIOTEP. DBOJMBLIVIO YACTh JAHHBIX
HEOOXO/UMO MEPEaBATh HA IIO- !
BEPXHOCTh IO BMOPOKEHHOMY
B JIe/l KaOeso. B 3¢ MHBIX YCIOBUAX
Bce aneMeHTh TTB-30H1a JO/IKHEI
COXPaHATb CBOIO PabOTOCHOCO6-
HOCTb MPHU TEMIEPATYPAX OT
—-70°C no +200°C u gaBieHUAX [0
50 MIIa nocne nepuojudecKoin
JKECTKON CTEPUAN3AIUN aBTOKJIA-
BUPOBAHUEM, O30HUPOBAHUEM,
raMMa-o6JydeHUEM.

M3-3a2 ManbIX pa3MepoB 30H-
JOB IIPUJETCA CBECTU K MUHUMYMY
00bEM KOHTPOJBHBIX IIPOO TAJIONU
BOJIBl M30 JIb/1d, BOJBI M JJOHHBIX
OTJIOXEHUI 03€pa, KOTOPbIE He-
00XO/IUMO JIOCTABUTD B 1a60PATO-
pun ana uccneposanui. Hampu-
MEp, Ui AHAIN32 OUOTOTUYECKUX
yacTul, (KJIE€TOK) TPagUIMOHHDIN
oTOOp Nnpob nbaa (KEPHOB) Iielie-
COOOpPA3HO 3aMEHUTH (PUIBTPA-
LHUEU TaJOU BOJABI U3 TOHKHUX Ka-
BEPH OOJBMION IUIOM AN, PA3MBI-
BAEMBIX 30H/IOM (BO BpEMsI €I'0 OC-
TAHOBKH) BOKPYI JICJASAHOM CKBA-
JKUHBL [4, 5]. YeMm OGoJjplie IIO-
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B kauecrtBe 3HEPrOoMH(POPMALIMOHHOIO Kabend
JJINHOM 5 KM B KOHCTPYKIuU Takoro TTB-3onaa Ha ru-
JPAaBINYECKON TAr'€ Mbl IIPELIArd€M MCIOIb30BATD
OJZHONPOBOJHYIO cucTeMY Tecaa, KOTOpas MO3BOJAET
YMEHBIIUTD NOTEPU SHEPTUH, BEC U TAOAPUTHI KATYII-
KM C KabeJIeM B HECKOJIBKO Pa3 U HE JONYCKAET KOPOT-
KOI'O 3AMBIKAHUS IIPU IIEpEKPYInBaAHUU Kabes. KoMm-
[IBIOTEP IIO3BOJIUT dBTOMATUYECKU NIOJAECPKUBATD Pe-
JKUM PE30HAHCA HAIIPSAXKEHUNI OJHOIPOBOJAHOIO Kabe-
JIfl, T.€. HACTPAUBATb COOCTBEHHYIO YaCTOTY PE3OHAHCA
JIVHHUU TIPU U3MEHEHUH JUIMHBI KabesId, TEMIEPATYPHI
OKpYXAIOWEN Cpefbl U APYIux (PAKTOPOB, O6ECIEYn-
BAs MUHHUMAJIbHBIC TOTEPU AHEprun [6—8]. Hampumep,
OJHOIIPOBOJHBIA CTAJIbBHOM HECYIIUI KA0€Ib JUAMET-
poM 0.7 MM M JUIMHOI 5 KM OYZIET BECUTb BCEro 13 Kr
1 06€CIEYUT I'PY30NOABEMHOCTD 50 KI'C, YTO JOIYCTH-
MO IIPU MAJBIX HATPY3KaX Ha KabGemab. YTOOBI YyMEHb-
HIIUTh PUCK OOPBIBA KAOE/IS IPU U3BACUYCHNUU 30H/A HA
JIEJSIHYIO IOBEPXHOCTD, Hepsbie 100 M KaGEI JO/IKHEBL
UMETDb AUAMETP 1—-2 MM (3TO IOBBICUT €I'0 I'PYy30NOAD-
eMHOCTb 10 100-400 Krc).

TepMOroONIOBKY B BHJIE BOPOHKH LIENECOOOPA3HO
BBIIIOJHUTD U3 YETBIPEX HE3ABUCHUMBIX CEKITHIT C HACO-
CaMH /I PA3MBIBA KABEPH BO JIbJY U 30HBI 32604 CTPY-
AMM ropsdert BOJBL. TaK CKOPOCTb IUIABJIECHHUSA JIbJA
VOACTCA YBEIUYUTb JOIOJHUTENBHO 34 CYET TypOy-
JIEHTHOU TEIIONEpeAauy, 4 HAIPABICHUE [BUKCHUA
30H/JA M3MEHATb PA3HOHAIIPABIECHHBIMU CTPYAMU I'O-
pAYEl BOAB! (HAIIpUMED, IIPU 06X0/1€ PA3TUYHBIX IIpE-
IIATCTBAM BO JIbJY, TPEUMH, KaMHen). [lepemenenus-
mu TTB-30H/2 B ITIyOMHE 03€PA TAKKE MOXHO YIIPAB-
JIATb CTPYSAMU BOJBL U3 PEBEPCUBHOIO HACOCA IIPU OT-
KJIIOYEHHBIX TEPMOTOJIOBKAX (BHHU3, BOOK, BBEPX) IIPU
HYJIEBOWM IUIABY4EeCTH 30HAA. JKenaTenbHO, 4TOOHI
B 03€p€ BEC 30H/]A YPABHOBENIMBAJICA BHITAJIKUBAIOMIEN
CUJION APXMMEJA, YTO ITO3BOJUT CHU3UTDH HATPY3KY Ha
Ka6eJIb IPU NEPEMELICHUAX 30H/d B TOJIIILE BOJBIL.

OCHOBHBIE MATE€PUAIBl KOHCTPYKLUUU 30HAA (THU-
TaH, CWWIMKOH) JOJDKHBI COXPAHATb CBOIO paboTOCIO-
cobuocTh npu Temneparype or —70°C go +200°C
U npu jasiaeHuu Jo 50 MIIa, a TakKe BBIAEPKUBATD
CTEPUIN3ALUIO O30HUPOBAHUEM. VYIUIOTHAIOLINUE
«I0OKH» MOTYT OBITb BBIIIOJIHEHBI U3 CWJIMKOHA WU
B BUJIC TOHKMX 34KPBUIOK U3 TUTaHA. PacueTHble ma-
pameTpsl TI'B-30H714, KOTOPBI CMOXKET MPOHUKHYTD
11OJ1 JIE]] 1O IJIyOUHBL 5 KM, TaKOBBL: iuaMeTp — 0.1 M,
JJINHA — OKOJIO 4 M, BEC — 710 25 Kr 6e3 Kabess, Aua-
METP OJHOIPOBOJHOIO 3HEPrOUH(POPMALUOHHOIO
kabens — ot 0.5 10 2 MM, CPE/IHSA CKOPOCTD JIBHIKE-
Hug — 10 10 m/4 (npu momuoctu 10 kBt u remnepa-
Type npaa 1o —60°C). Cxopocts aswkeHus TIB-30H-
JOB B MACCHUBE JIbJJa MOXKHO IOBBINIATD, YBETUYUBAA
MOIIHOCTH H4COCa W TEPMOTIOoNOBKU. Hampumep,
Ipu 06IIeH MOIMHOCTH 30H/a B 20 KBT CKOPOCTb €ro
MOXHO JIOBECTH /10 30 M/4.

[Ipubopuoe ocHamenue TI'B-30H42 MOXKET OBIThH
110106HO TakoBoMYy y RECAS. Ho nipu 3TOM Ke1aTenb-
HO INPUMEHATb TAKUE U3MEPUTEIbHBIE MOLYIN
U NMPO60OTOOPHUKHU, IPUHLMUI JECHCTBUA KOTOPBIX
MaJIO 3aBUCUT OT BEJIUYUHBI Aa6COTIOTHOTO /IABJICHUS

JKUJKUX cpej. Hanpumep, paboTa U repMETUYHOCTD
(punsTpoB Npo6 BOJBI U3 KABEPH BO JIBAY, BOJBI 03€pa
1 JOHHBIX OCAJKOB OINPENENAETCA MAJIBIM IIEPEMAJAOM
JaBJICHUS, 4 HE aO6COMIOTHON BEAMYUHON ABICHUSI
BOJIBl. DTO MO3BOJUT UCIOJIB30BATH MPEJI0KECHHBIN
HaMU (KOMIAKTHBIM M JIETKUH) QUIBTPALMOHHBIN
npo6ooTOOp NpH NIOOBIX A0COMIOTHBIX JIABICHUIX
JKUJKUX CpeJl HAa 3€MJIE U APYIUX IIAHETAX.

OT160p 6UONOTUYECKUX NIPOO HA 3a/JAHHOM I'OpH-
30HTE B JICJAHOMN TOJIIE OCYIIECTBISAETCSA IIPU HEIO-
nBrKHOM TI'B-30H7€. [IJI 3TOr0 OTK/IIOYAIOT HUKHIOIO
TEPMOTOJIOBKY, PEBEPCUBHBLIN HACOC U 3AKPLIBAIOT
Kianad Nel. BKIo4aoT HaCOCH 11 PA3MbIBA KABEPHDI
BO JIBJY IIPU CJ1a6OM HATPEBE BOJBI B TEIJIOOOMEHHU-
kax. [Tocne pa3mpiBa BOKPYI' CKBAKMHBI HEOOJIBIION
110 BBICOTE, HO 3HAYUTEIbHOU 110 IUIOAJHU KABEPHBI
BO JIbJIy HACOCHl M TEIVIOOOMEHHUKU OTKJIIOYAIOT.
Briio4yaioT HACOC 711 (PUIABTPALMHN U HATIPABIISIOT MO-
TOK BO/JIbI U3 KABEPHBI CKBO3b O4€PEJHOMN CTEPUIbHBIN
(unprp, Kak nokaszano Ha puc.4,0. IIponecc orbopa
po6 MHOTOKPATHO MOBTOPAETCA HA APYTUX TOPU3OH-
TaX, YTO MOBBINIAET MH(MOPMATUBHOCTh HCCIENOBA-
HUI 32 OMH LUK paboThl 30H/4. [ 6€CIpensaTcT-
BEHHON NPOXOAKH TI'B-30H/2 CKBO3b KABEPHY BOKPYT
CKBA)KMHBI HA KOPITYyC€E 30H/1a IPEAYCMOTPEHO /10 TPEX
nap yINIOTHAIOMUX «I060K» HA PACCTOAHUAX, IIPEBLI-
HIAIOLIMX BBICOTY KABEPHBI (CM. pUC.4).

Tanag BOJA B CKBA)KMHE BBHIIIE 30H/a OBICTPO 3a-
MEp3a€eT, 0OECIEYnBas I'e€PMETUYHOE NPOHUKHOBE-
nue TI'B-30HA2 B MOJJIECJHUKOBOE 03€po. B o3epe
TEPMOT'ONOBKY OTKIIOYAIOT, U cnyck TI'B-30HA2 OCy-
MIECTBIAETCA IMOJ| AEUCTBUEM CHJIBI TAKECTH 30HAA
B BOJE WIM THJPOPEAKTUBHON CTPYU. [TpOOHI BOJLI
C Pa3HBIX TTYOUH 03€pa MPOMYCKAIOTCA Yepe3 (puiib-
TPHl (AHWIOTMYHO (DUIBTPALUN BOABL U3 KABEPH BO
JIBY), 4 TAKKE OTOUPAIOTCHA B €EMKOCTH TM/IPOCTATH-
YECKUX OGATOMETPOB, COXPAHAIOMUX IMPOOBI BOJBI
IOJ| IaBJIEHUEM, COOTBETCTBYIOIEM IJIYyOUHE IMOTPY-
JKEHUA 30H/a. [IpU JOCTHXXEHUH IHA 03€pa yepes 3a-
6OpPHOE OTBEPCTUE B HMKHEHU TEPMOT'OJIOBKE BBIJIBU-
raloT Npo6OOTOOPHUKU JOHHBIX OTJIOXKEHUN (CM.
puc.4,6). [Ipo6bl TpyHTA 32CACBIBAIOT B TPYOY C 3a-
MOPHBIMU KJIAMMAHAMH U ¢ TOMOIILIO IPUBOJIOB I'PYH-
TOOTOOPA OCBOOOXKIAIOT LIEHTPAJIbHBIN KAHAJI 30H/4.

ITpu noawveme TI'B-30HAa ¢ MpoGaMU HA MOBEPX-
HOCTD JIE/JHUKA MOKHO HE HAMATHIBATh Ka6€/Ib HA Ka-
TYIIKYy BHYTPHU KOPIYCd4, 4 BBIBOJUTb €O BHU3 — 34
npeaensl kopnyca 3oH4a. ITocne uzsneyenuss TI'B-
30HJA € MTPO6AMHU HA MOBEPXHOCTb UMEETCHA BO3MOXK-
HOCTb «HAHU3aTb> HOBBIM TI'D-30H] HA BMOPOXKCH-
HBII B JIeJl KAG€Ib U OTIPABUTDb €TO B TOJIY Jb/A s
JANbHEUIINX UCCIEOBAHUI, HO YKe 6€3 BeCbMa rada-
PUTHOI KATYIKHU ¢ KabeneM. I[Ipu 3TOM CHUMATb
9HEPTUIO M MHOOPMAIUIO MOXKHO KOHTAKTHO WU
OCCKOHTAKTHO CIEIUANBHBIM POJUKOBBIM OJIOKOM
BHYTPU <«OOJIETYEHHOIO» 30HJ4. TaKOM «O6JerdeH-
HbII1» TTB-30H] MOXHO MHOTOKPATHO NEPEMEIATh
BHHU3 U BBEPX MO KaOEJIO, KAK MO HANPABIAIOMIEMY
MOHOPEJBCY, HE HApyIIasd JEATHON HU3OIALUU, UTO
MO3BOJIUT CYIIECTBEHHO CHU3UTDL (DMHAHCOBLIE U BpeE-
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MEHHbIE 32TPaThl HA NIPOHUKHOBE- a
HME B TOJIY JbAad W, COOTBETCT-

BEHHO, YBEJIMYUTbL OOBEM HCCIIE-
posaHuil. Hampumep, BMECTO Ka-
TYIIKU C KaO€JIEM YCTAHOBUTD CIIE-
LHUATbHBIE TPYHTOOTOOPHUKU IS
OETANBHOIO HCCIENOBAHUA IOJ-
JIEJHUKOBOHN Cpe/Abl HA IpEAMET
MIOUCKA MOJIE3HBIX UCKOIAEMBIX.

Okcmanyaranus TI'B-zonga Ha
JIEAIHBIX IUATAX 3EMIN TOTMUHON
[0 5 KM ITOTpEOYET, IO CPABHEHUIO
¢ RECAS (npu OJMHAKOBOI MOII-
HoCTH B 10 KBT), B 5—0 pa3 McHb-
€ TOIUIMBA U OOECHEYUT CXOJ-
HBIX OOBEM HCCAEJOBAHUN NpPU
COKpAIIEHUU CPOKOB PabOTH
B 5-6 pa3 (ue 6omee 50 cyr), 4TO
MIO3BOJIUT OPraHU30BATh CUCTEM-
HBIE UCCJIEJOBAHUA KPUOChEPHI,
CYIECTBEHHO 3KOHOMSA CPEACTBA
U TPYAO3aTPAThL [10 HAIUM OIlEH-
KaM, 11 o6cayxkupanus TT'b-30H-
J1a B IIOJIEBBIX YCIOBUAX JJOCTATOU-
HO Opuragbl U3 TPEX-4eThIpex
CNIEUATNUCTOB, IIPUYEM CHUJIOBAS
YCTAHOBKA U MYJIbT yIPaBICHUSA
MOIYT OBITb pa3MelleHbl Ha 06ase
OJJHOT'O Be3exo/Aa (CM. puc.3,a4).

B Hacrosmee BpeMs COOTHO-
HMIEHUE HayuyHas omoavud / Cmou-
MOCMb NPOEKMa BHIIIE Y IPOEKTOB
KEPHOBOT'O OYPEHMUSA JIbJA, 4 pa3pa-
60Tka npoekra TID-30H1a2 MOKa
TPEOYET CEPBE3HBIX (PUHAHCOBBIX,
MATEPUATBHO-TEXHUUYECKUX BJIO-
JKEHUH U ycuni. OJHAKO IPOJOII-
JKATh IIPUMEHATD B TPYAHOJOCTYII-
HBIX MOJAPHBIX PETHUOHAX €M
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I'POMO3/IKHE OYPOBBIE YCTAHOBKU
C KOJIOHKOBBIMM OypaMu U Cylep-
3HEPrOEMKUE KOMIUIEKCHL C I'Ops-
Yyeul BOJON JIJISI CUCTEMHBIX UCCIIE-
JIOBAHUI JIbBJOB U MOJICAHUKOBBIX
Cpexn BECbMA TPYAO3ATPATHO U JI0O-
pOro, a TAKXKE ONACHO JIIsI 3KOCUCTEM U30JIMPOBAHHBIX
03€ep. ABTOHOMHBIMU TTB-30HJaMU MOXHO B JE€CATKH
pas jiemiesiie, OBICTPEE M TOYHEE ONPEAEIUTh HAUOO-
JIEE MHTEPECHBIE MECTA I AATbHENIINX JIE€TATbHBIX
UCCIAECTOBAHUN JIBJOB UKW MOUCKA MO0 JIbJOM MECTO-
POXIEHNI MONE3HBIX UCKOMAEMBIX B TPYAHOJOCTYII-
HBIX IOJSIPHBIX PErMOHAX 3€MJIN U JPYI'UX IUIAHET.

Mpoekr kpuo6ota VALKYRIE

VrnoMmuHasmuiics soime kpuo6ot VALKYRIE cnenua-
auctol U3 CIIA mIaHUPYIOT CO34ATh U JOCTABUTD KO-
CMHUYECKUM KOpPabJieM BMECTE C UCTOUHUKOM 3HEP-
'Y HA JEJAHYIO TOBEPXHOCTD IONMUTEPUAHCKON EB-

Puc.4. Cxembl pabot TIb-30HAa BO NbAy ¥ B noaneaHukosoit cpepe: TIB-30Ha npu
LBUXEHUM BHU3 (a); cxema GuUAbTpaLMm Tanoi BOAbl M3 KaBepHbl BO Nbay (6); oTHop
npo6 rpyHTa co fHa o3epa (8).

ponsl yxe B 6amxkanmue 20 yet [3]. Exerogno HACA
BbIIENAET 10 $30 MUIIHMOHOB IJS Pa3BUTUA ITOU
Muccuu kK EBporie, B Xoz1€ KOTOpOH 6y/1eT UATH OUCK
BO3MOXKHBIX IPU3HAKOB OOUTAEMOCTH B OKEaHE
crnyrHuAKa [OnuTepa.

Dckn3 kpuobora VALKYRIE npejacrasieH Ha
puc.5,a. OH OTINYAETCA OT TEPMOOYPOB, NPOILIABIA-
IOIMIUX JIET TEPMOTOJIOBKOM MO AABJIEHUEM COOCTBEH-
HOI'O BECA, UCITYCKAHUEM CTPYU I'OPAYEN BOJBI B JIE/IA-
HOM 3a601. [Ipeanonaraercs, 4To KpuoodoT 6yJeT mo-
TPEBIATh SHEPTUIO OT UCTOYHUKA C SACPHBIM TOIIH-
BOM, PACIIOJIOKEHHBIM HA IIOBEPXHOCTHU CIIyTHUKA, Ye-
pe3 na3ep MOMHOCTBIO 110 250 KBT. B kauecTse kadens
JUI TIOABO/IA SHEPIUM JIa3epa K KpUOOOTY IPEATIONA-
raeTcs MCHONb30BATh ONTUYECKOE BOJOKHO TOJIIU-

IDIPUPOITJA » Ne3 « 2018




POBOTbI, MEXATPOHUKA U POBOTOTEXHUYECKME CUCTEMBI

B ronme npga EBpornsl, B 1pese-
J1aX CKBOKUHBL, Kpuo60oT VALKYRIE

6yneT OYypUTb JIE[, CTPYAMH TOps-
4yell BOJBI, IPUKUMASACh K JIEAAHO-

My 326010 COOCTBEHHBIM BECOM, KO-
Toppd B 10 pa3 MeHblIE, yeM Ha
3emie, u3-3a c1abou CUJIBI TATOTE-
HuA Ha nyHe IOnurepa. B Takux yc-
JOBUAX KPUOOOT, ONUPAACh HA

a 6
nen, NoCafoYHbIA MOLY b OPBUTaNBHON CTaHLMN

xabenb C SHEPreTMYecKoN yCTaHOBKOM s KproboTa
OMTOBOJIOKOHHbIN

kprobot VALKYRIE

Ha rpaBUTaLLMOHHON Tsire

C ONTOBOJIOKOHHbIM Kabenem

r'y
cnyck kprobota @
VALKYRIE
na3epHbIn 6rok &
3

KaTyLika
C OMTOBOIOKOHHbIM
Kabenem

nep,
oTcek nprbopos
C KOMMbIOTEPOM,
nNpobooTOOPHMKM

CTpyH, OY/IET BUCETb BHYTPU BOJA-
HOTI'O KOKOH2, OOTEKAEMBIN IIOTO-
KaAMHU TOpsdY€ey BOJBI, IpudeM 060-
nee 90% rermua 6eCIONE3HO YHLeT
B OOKOBBIE CTEHKHU CKBAKMHBHI,
4 CKOPOCTb OYPEHMUSA JIb/Ia OKAXKET-
Cs HUXKE, YEM B YCIIOBUAX HA 3eMIIE,
T.€. MEHbIIE 1 M/4.

[TpocToe yBennueHne MOIHOC-
TH CTPYH TOpsi9eH BOJBI €1Ile O0Ib-
e OTTOJIKHET KPUOOOT OT Jesi-
HOTO 32604, 9TO YMEHBUIUT TEILIO-
OT/IA4y TEPMOTOJIOBKA M CKOPOCTh
v Oypenus npaa. Ha takoe OypeHue

~30 kM

Hacocbl Ans
ropsyen BoAbl

TennoobMeHHNK

CTpyu ropsden
BOAbI

nen,

Puc.5. NMpoekt HACA ana uccneposanus nbpa EBponsl, cnytHuka KOnutepa: npoektu-
pyembiit B HACA kpno6oT VALKYRIE npu 6ypeHun nbaa BHU3 (a); 3Tansl paboT Kpuo-
6ota VALKYRIE (6): 1 — cnyck Yepes nes; 2 — NoBOPOT B BOAE U NPOXOA 1 KM no-
B0 NbAOM; 3 — Cbemku penbeda AHa GOKOBLIM 3XONOTOM; 4 — MOBOPOT B BOAE
¥ NOAbEM CKBO3b efl; 5 — BbIXOJ HA MOBEPXHOCTb NbAa. PucyHok HACA.

HOI B HECKOJIbKO MUKPOMETPOB. Hecyimuil 3HeprouH-
(OpManMOHHBIN Kabeab HA KATYIIKE PACIOJOXKEH
BHYTPU KpUOOO0TA. [IpU UCIBITAHUAX HA AJISICKE MAKET
TAKOTO Kpro6oTa o 1.6 M, auamerpom 0.45 m
1 MOIIHOCTBIO 5 KBT nmpoOypuu jien Ha rayouny 30 M
IIPU CKOPOCTH NPOXOJAKHU 1 M/4.

ITOCKOJBKY JieJl Ha NMOBEPXHOCTU EBpOIbl umeer
TeMreparypy B awamazone ot —160°C mo -220°C,
TO TajJasg BOJA, OOPA30BABMIAACA IIPU TEPMUYECKOM
O6ypenuu, 6yger OBICTPO 3aMEP3ATb HAJ BEPXHUM
TOPIIOM KOPIIyCa KPUOOOTA, BMOPAKUBASL B CKBAXKU-
HY 9HEPrOUH(MOPMAIMOHHBIN HECYMUI KaOeb, KO-
TOPBIA COEAUHAET KPUOOOT € UCTOYHUKOM IHEPTUU
H4 TTOBEPXHOCTH.

BO[a OKeaHa

Jbaa ToamuHOM 30 KM cHadasaa
BHM3, 4 34T€M BBEpX, /11 BO3Bpa-
MIEHUS Ha JIEJAHYIO MOBEPXHOCTD
EBpomnbl, MOXET NOTPEOOBATHCSA
607€e€e BOCbMU JIET.

Pazpa6orunku VALKYRIE, no-
HUMAs, 4TO 3aTPAaThl SHEPTUU HA
IIJIABJIEHUE JIb/IA IPONOPIUOHAIb-
HBI KBaIpATy AUAMETPA JEASHOTO
32004, PEMWIN YMEHBIIUTDL JUA-
MeTp Kopmyca Kpuobota ¢ 0.45 10
0.25M npu oOmei €ero AJIuHE
B 2.8 M. Cienyer 3aMETUTB, YTO
JAJIbHENIIEE YMEHBIICHUE JTUAMET-
pa 30H/1A HE JONYCKAIOT (PUBUKO-
TEXHUYECKHUE CBOMCTBA ONTOBOJIO-
KOHHOT'O Ka6€/14 HA KATYIIKE BHYT-
pu Kpuobora (MMeIIKUe OrpaHu-
YEeHNS KaK MO0 Pajuycy H3Tuoda
U npejeiy nepejaBaeMon MOIHO-
CTHU B OIHOM ONTHUYECKOM KBaplie-
BOM BOJIOKHE, TAK M IO PazMepaMm
CIIEIIMAJIbHBIX JIA3EPHBIX MOJYIEH,
NPEOTBPAIMAIOMUX IJIABJIEHHE KBAPIIEBLIX OJIOKOB
BHYTPU KPHO60TA). Pe3ynbrarsl ciaepylomux (IJIaHU-
posaBmuxca B 2015 1. Ha AJACKe) MOJIEBBIX UCIIBITA-
HHUIT MAaKeTa KPUOOOTA, I U3BJIEYEHUS KOTOPOTO
IIPEJIIONATAIOCh UCIOAB30BATh CTAABHON HECYIIUU
Kabenb, HAM HEU3BECTHBHI.

Ha puc.5,6 mokaszaHa cxeMa CIycka KpuoboTa
CKBO3b 30-KHUJIOMETPOBYIO TOJNMY JAbAa (Imo3uuus 1)
B MOJIEJHBIN OKEaH, NPEIOKEHHAA Pa3pabOTUNKa-
Mu u3 CHIA. [Tocne TpOHUKHOBEHUSA B BOAHYIO CPERY
IIJIAHUPYETCA MOMEHATh PACIOJNOKEHUE L[EHTPA TA-
JKECTH U IJIABYYECTU Y KPUOOOTA TAK, YTOOHI B TOPU-
30HTAJIBHOM IIOJIOKEHUU OH MOT OBl IPOIIBITH OO
JbJOM 1 KM U GOKOBBIM 3XOJIOTOM MPOBECTU OATH-
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METPHUUYECKYIO ChEMKY pesibedad JHA OKE€AHa, KAK I10-
Ka3aHO Ha pUC.5,0 (IO3ULUU 2 U 3). 3aTEM, IEPEMEC-
TUB I[EHTP TAXKECTH €IIE PA3 U YBEIUYNB IJIABYYECTD,
Pa3BEPHYTb KPUOOOT TEPMOTOJOBKOU BBEPX U Ha-
YaTh NPOIUIABIATE JIe]], TIOJHUMAACH HA IOBEPXHOCTD
CKBO3b €ro tommy B 30 kM (nmosunusa 4). [Ipn arom
CUIA JABJICHUS Ha JIEASHON 326001 OyjgeT omnpepe-
JATBCS PA3HOCTHIO MEX]Y MOIBEMHON CUIOH ApXU-
Me/la U CUJIOU TSKECTH Kpruo6oTa. [10 OllEHKE aMepu-
KaHCKUX CHEIUAIUCTOB, CKOPOCTU MOABEMA U CIyC-
Ka Kpuo60Ta BO NIy OYAYT COM3MEPHUMBI, 4 MECTO
€r'0 BBIXO/]a HA TOBEPXHOCTD IOMMUTEPUAHCKOTO CITyT-
HHUKA ONPEJEIAT MO PaJUOMAAKY (MO3ULUA 5), KAK
MIOKA34HO HA PUC.5,0.

MHOrue CHEUUATUCTEl CUUTAIOT, YTO YEIOBEUYECT-
BO €II€ JAJIEKO OT TEXHOJIOTUH, KOTOPBIE CAENAIOT
BO3MOKHBIM CO3/JAHUE TAKOTO POOOTA. Pa3paboTunku
kpuo6ora VALKYRIE (B wacrHOCTH, buiit CTOyH — OcC-
HOBATEJIb Stone Aerospace) HaJeloTCs, 4YTO B OIMXKal-
mee JECATUIETHE OHM pEIMaAT NpobaeMy Hepejadu
3HEPIUM MOIIHOCTBIO 10 100 KBT "epes omrToBoOsIO-
KOHHBIH Ka6esb MuHOM 60 KM, YTO TO3BOIUT CPABHU-
TEJIBLHO OBICTPO MPOHUKATH CKBO3b MHOTOKHUIIOMETPO-
Bbl€ JIbABL. CTOYH M €r0 KOMaH/a BO3BPAIAIOTCA HA
AJIACKY, 4TO6BI NPOJOJKATL MCIBITAHUA KPHUOb60TA
VALKYRIE, noka HACA nnaTut 3a 3Ty pa3paboTKy.

MBI XK€, CO CBOEN CTOPOHBI, OJATAEM, YTO I
YCIIEMHON PEANUZAIUU 3TOTO IPOEKTA ObLIN OBl IIO-
JIE3HBl TEXHOJIOTUH, 3AJIOKEHHBIE B KOHCTPYKIIUIO
TI'B-30H40B: BO-IIEPBBIX, IPUMEHUTb B KPUOOOTE-
30H/I€ TEXHOJIOTHIO YBEIHUUYEHUS CKOPOCTU TEPMHU-
YECKOTO MJIABJIEHUSA JIbJA TOJ BO3JEUCTBUEM TUJ-
PaBIMYECKOU CUJIBL, YTO IIO3BOJIUT TAKOMY YCTPOU-
CTBY OYPHUTH JIeJ| CO CKOPOCTBIO 10 50 M/4 ¥ MO/ HU-
M4aTbhCA H4 IMOBEPXHOCTb JIbJJa CAMOCTOATEIBHO,
0€3 HAI'Py3KU Hd 3HEPIrOMH(MOPMALMOHHBIN KA0€JIb;
BO-BTOPBIX, UCIOJb30BATh OJHONPOBOJHYIO CHUCTE-
my Tecna s nepeadu SHEPTUN U TEACYIPABICHUSA
KPHUOOHOTOM, YTO NMO3BOJUT YMEHBIIUTDL BEC U rada-
pUTHL Kabend, TOTEPU SHEPTUH, A TAKKE UCKIIOUYUTD
KOPOTKOE 3aMBbIKAHUE KAOEJIA.

Trb-kpuo6oT ana nyHbl Onutepa

Ha puc.6 IpeAcTaBieH MPEAIaracMbiii aBTOPAMHU 3C-
KU3HBI npoekT TI'B-kpno60Ta, NPUHIUNHAIbHAA
KOHCTPYKIIUA KOTOPOTO JOJIKHA COJIEPKATh: OJIMHA-
KOBbIE BODOHKOOOPA3HBIE TEPMOTONIOBKM Hd KOHIIAX
KOPITyCa 30H/4; CKBO3HOI KAHAJ /I IPOTOKA TAJIOU
BO/Ibl U CMATBIBAHUSA Ka6€eJis C KATYIIKU BHYTPU KPUO-
60T4; PEBEPCUBHBII I'HJPOHACOC BHYTPHU U YIUVIOTHU-
TETU-«I00KU» CHAPYk)HU. COycK (puc.6,4) W TOJbEM
(puc.6,6) Takoro TI'B-kpuo6oTa B TOMImE AbAa EBpPO-
bl TOJJOOEH JBUKEHUIO U cXeMe uccaenoBanun TTh-
30H/1A B TOJIIE JIb/Ia HA 3emJie (CM. PUC.3,d U puc.6,2).
Orcrpenus B BOGTHOU CPEJE€ HUXKHIOI TEPMOI'ONIOBKY
(oHa 60JbLIE HE HYXKHA), 30H]] MOXET IIPOBECTU Oa-
TUMETPUUECKYIO ChEMKY penbeda JHA OKEaHa TOPIIE-
BBIM 3XOJOTOM (CM. puc.6,8). [lnamazoH 6aTuMeTpu-

Bunn CroyH — aBTop upen kpnobota VALKYRIE.

YECKUX MCCIEJOBAHMUIT THA M TOBEPXHOCTH PaA3Jena
JIEN—BOJId MOXKHO 3HAYUTEJIBHO PACHIMPUTH, ONYC-
TuB TTB-Kpro6OT B OKEaH HA IIy6uHY 10 10 KM U yII-
paBiAg BOLOMETAMU PEBEPCUBHOIO HACOCA, YTO M0O3-
BOJHUT OTKJIOHATb 30HJ HA HECKOJIBKO KHJIOMETPOB
OT BEPTUKAJIU CIYCKA (KAK OKA32HO HA PHUC.6,2).
[Tpu nogbveme TIB-kpuo60Ta ¢ IpodamMu HA IIO-
BEPXHOCTD JIEAHUKA MOKHO HE HAMATHIBATD KA6€/Ib HA
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Puc.6. AsTopckuit npoekT TFB-kpuoboTa ans uccnenosaHus nobaa Esponsi: npegnaraemblit TTB-kpMo6OT Npu cnycke Bo Nbay NOA
pasneHuem cunsl F (a); nogbem TIb-kpnoboTa BO Nbay Nof feiicTBMEM NogbeMHoii cunbl F (6); TTb-kprno6oT B Bofe okeaHa Es-
ponbl nocie oTCTpena HukHel TepmoronoBku (8); atansl pabot TIb-kpuobota: 1 — cnyck u nogbem TIb-kprnoboTa Ha ruapas-
NIMYECKOW Tsre No HecylieMy Kabento; 2 — CNycK B OKeaH, OTCTPEN HUXHeR TepMOroNoBKY, CbeMKU penbeda fiHa U NOBEPXHOCTU
pasfena nef—-Boja TOPLEBbIM U GOKOBBIM 3X0J10TOM KproboTa (e).

KaTYIIKy BHYTPHU 30H/4, 4 BBIBOJUTD €I'0 CKBO3b KPUO-
60T 3a mpejenpl Kopmyca, BHU3. [Tocie u3BledeHus
KpHOO60TA C TPOOGAMU HA NMOBEPXHOCTb UMEETCS BO3-
MOKHOCTb «HAHU34Th> Hd BMOPOKEHHBI B JIe]| KAaOENb
apyroi TTB-kprno6oT, HO yxe 6€3 raGapuTHOM KaTyll-
KM, U OTIPABUTD TAKOM «O0JIEIYCHHBIN» 30H B TOJILY
JIb/1a JUIS IaJIBHENIIUX UCCIIEJOBAHUI.

[To CpaBHEHHUIO C NPOEKTUPYEMBIM AMEPUKAHIIA-
mu kpuob6orom VALKYRIE mpepmaraemblilt HaMu
TI'B-kKpruo6OT O3BOIUT:

— CHHU3UTb NpUMEPHO B 10 pa3 MOMHOCTb UCTOUHU-
Ka NUTAHUA, KOTOPBII HEOOXOJUMO JOCTABUTD HA JIE-
JSAHYIO IOBEPXHOCTD EBpOIIH,

— YMEHBIIUTDH JUAMETD 30H/Ja B /BA-TPU pPa3a
1 YBEJIUYUTH CKOPOCTh OYPEHUSA HA MOPAJOK — JI0
50 M/y;

— YMEHBIIUTb B HECKOJIBKO pa3 AUAMETP KATYIIKU
¢ kabesneM, IPUMEHUB OJTHONIPOBOAHYIO cucTeMy Tec-
J1a, TOCKOJIbKY B HE MUHMMAJIbHBI OTPAHUYEHUA 110
paauycy u3ru6a OJHOIPOBOJHOI'O KA0€/s U IIPESEY
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IEePEAaBAEMON MOITHOCTH, HUCKIIOYEHB KOPOTKHUE
3aMBIKAHU, 4 TOTEPU YHEPTUH B PEKUME PE3OHAHCA
HAIPSAXKEHUN HUUTOXKHO MaJlbl;

— 3HAYUTEIBHO YCKOPUTDb BO3BPAT KPUOHOTA C IPO-
6aMM HA JIEJAHYIO TOBEPXHOCTb EBPONBI, HCIIONb3Ys
I'H/IPABJINYECKYIO CHIIY MOJBEMA, KOTOPAST MOKET Ha
JBA TOPSIAKA MIPEBBICUTD OLBEMHYIO (IPABUTAIIMOH-
HYI0) CHJIy ApXUMeE/Ia,

— COKDPaTUTb IIUKJI MCCIAEAOBAHUN JIbJla U MOMJIE]-
HOTO OKeaHa EBpONBI ¢ BOCBMH JIET 0 YETHIPEX
MECALIEB IIPU CPESHEN CKOPOCTH JIBUKEHUA KPHOOO-
Ta 30 M/y;

— YMCHBIINTH B HECKOJIBKO pa3 O0ObEM U MACCY
KpHo60Ta, 3aTPATH Ha €ro JOCTABKY K CIYTHUKY
IOnurepa M, COOTBETCTBEHHO, MHOI'OKPATHO CHHU-
3UTb PUCKU KOCMHUYECKON MUCCUHU U CTOUMOCTDb BCEX
HEOOXO/IUMBIX PAOOT.

Jns peanuzanuu npoekros TTB-kpuoboToB He-
0OXOAMMBI 3aKa3YMKHU U MPOdEeCCUOHANbHBIE Pa3pa-
6OTUYNKN HOBBIX TEXHOJOTUH, TPEJHA3HAYCHHBIX JJIA
MU3y4YEHUA JIEJAHBIX MUTOB 3EMJIU U JIPYTUX IUIAHET.
[TonyyeHUE YHUKATbHBIX 3HAHUN O IHpEAENaxX pac-
NPOCTPAHEHUA KU3HU U IBOJIOINU IJIaHET COMHEU-
HOW CHUCTEMBI 3ACJIYKUBAET N1OJOOHBIX YCUINN. B
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Cryobots for study of the ice sheets of the Solar system planets

A.V.Zelenchuk', V.A Krylenkov!
'000 Scientific-technical company LVPT (Moscow, Russia)

The technology of increasing conversion ratio of cryobot heat energy into melting energy of the ice under the pres-
sure of the hydraulic power generated by the cryobot itself enable to safely increase the capacity of the thermal head
and the thermal ice-drilling speed. The one-wire system Tesla of the cryobot electrical power system allows to reduce
the cable drum size inside the cryobot and the loss of power. The consumption of hydraulic power (propulsion)
allows the cryobot independently rise to the ice surface unladen the cable. Implementation of the devised scheme
and designs of the hydraulic drilling cryobot (THD-cryobot) will allow to organize system studies of the glaciers and
subglacial environments on the Earth (to a depths of up to 5 km) and other planets (in particular, on the satellite of
Jupiter — Europa — where the ice thickness is up to 30 km), without disturbances of their ice insulation by multiple
cost cutting, energy and time.

Keywords: thermal drill-probe, hydraulic power, single-wire Tesla system, THD-cryobot, ice studies on Europa the
natural satellite of Jupiter on the Earth.
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Heu3BecmHoe
CUAbHOe 3eMAempsiceHUe
B Uccblbk—KyAabckou KomAOBUHE

A.M.Kopxenkos"? C.B.A6guesa’, E.A.Poroxun', A A.Copokun'
'Uncmumym pusduxu 3emau umenu O.JO Imuoma PAH (Mocrea, Poccus)
*Koipewoizcrko-Poccutickull Cnasanckuti ynueepcumem umenu b.H.Envyuna
(buwxerx, Kupeuscxasn Pecnybauxa)

I[TpuBEAEHHBIE B CTAThE MAJECOCEHCMONIOTHYECKHME M APXEOCEHCMONOTUYECKUE MATEPHUAIBl CBUJETEIbCTBYIOT
0 TOM, 4TO B KOHIIE XVIII — Hayane XIX B. B 1oro-3anajHom parione [Ipunccoikkyabs (CesepHblil Taup-1lanb, Kup-
I'U3Md) NPOU3OIIO CUIBHOE 3EMJIETPACEHNUE, HEM3BECTHOE IO CUX IIOP MECTHBIM ceiicMonoram. OHO 00pa30BaIOo
(HapocTuno) 20-KUJIOMETPOBBIN CEMCMOYCTYI IO CEBEPHOMY T'OPHOMY OOpamjeHUIO Anabdam-KOHTIypin€HICKon
BIAJIMHBI, 3160JI04EHHOE IPOCTPAHCTBO U MOJIIPYAHOE 03€PO nepes GPOHTOM NPEArOpHOro xpedTa — aabipa Ko-
KoHazAbIp-Terepex, paspymmnio CPpeJHEBEKOBYIO KPEMOCTh Ha NepeBajae Anabam U CUIbHO MOBPE/JUIO CPEIHEBEKO-
Bbl€ HAJMOTUJIbHBIE NAMATHUKYA Ha Kiaagoume cena Kouryp-Onénr. Bo Bpemsa 3eMIeTpACEHUA B ThUIy CEHCMOTIEH-
HOTO YCTyIla BO3HUKJIA HEOOBIUHAS (popMa pesbeda — CTYNEHYATHIH KOMIEHCAIITMOHHBIN rpabeH. [TapamMeTpsl yc-
TyIla TOBOPAT O TOM, YTO MATHUTY/1Ad UCCIELOBAHHOIO CEMCMUYECKOTO COOBITUA COCTABIANA HE MEHEE 7, 4 UHTEH-
CUBHOCTb CEMCMHUUYECKUX Kosjebanui Obuta 2IX 6aa10B. BospacT semyerpsaceHus onpejesner no aedopmanuiam
KAJIMBIKCKMX MOTUJI (1771 r.) BO (ppOHTE CEUCMOYCTYIId U BPEMEHU PEMOHTA CPEJHEBEKOBBIX HAJAMOTU/IbHbIX 114~
MATHUKOB (B cepegnne XIX B.). HOBbIE JaHHBIE JJOJKHBI YUUTBIBATHCA NMPU MOCTPOEHUM KAPTHl CEHCMHUUYECKOTO
partonupoBanuga Kuprusnu.

KirodyeBbie CI0BaA: 3¢MIETPICEHNS, CELCMOYCTYII, TAJIEO- U APXEOCENUCMOJIOT U, CEMcMUuUecKue aedopmanuu, Mc-
CI:,IK-KYJIB7 CpCHHCBCKOBbIC IIaMATHHUKHA.

opwsl Taup-lllansa (B nmepesoje
¢ kuranickoro — HebecHble
ropsl) o6pazosanuch 30 MIH >
JIeT Ha3a/ (B IO3/JHEM OJIATOIlE-
HE) B PE3yJbTaTe KOJUIU3UU JIBYX 5.7 01.12. 1880 / -
mUTOC(EPHBIX MIUT: EBpOa3naT- 7.3 08.07. 1887 ©1 067 1302 P 6 25.02. 1890
CKo# n MHanickoi [1, 2]. MHTCH- : : 5.9 1801HB% g < 063 1211.1990 74 24.03. 1978
o

CUBHOCTb TEKTOHHYECKUX [IBU- o °5.7°19.04. 1945
o 6.0 04.11. 1893 8.7 03.01. 1911 5.8 3112 1982 =
KCHUM, CO3JABIIUX I'OPBI, BO3pa- 6.9 20.06. 1838 T 03.1884 6 1712, 1933

CTA€T OT HA4YAJId TECKTOHHUYECKOI'O @ 0 06.7 500 6.7 250 0 689412 1932
3Talad K COBPEMEHHOCTH. MEH- 0.4 29.08.71869
HO ntoaTomy Taup-lllanp oTIMYa-
€TCSl KOHTPACTHBIM BBICOKOTOp- Hecnir-Kyas
HBIM pebe(dOM U CUIbHBIMU 3EM-
JIETPSICEHUSAMH.
Hccpk-Kynbckaa Mexropnas -

BMA/MHA PACIONATACTCS B CEBEP- KOUYPIOEHT™ . Torys-Bynax
HOM yacTu Tanp-1IIaHBCKOTO OPO- xpeber Tepcken Ana-Too 0 5-6
rena. C ceBepa KOTIOBUHA OO6PaAM- ¥ O 617
nsercs xpe6rom Kynreit Ana-Too, 45 i Q-8
a c ora — xpebrom Tepckeit Ana- O>81
Too, BEICOTHBIE OTMETKH KOTOPBIX
IPEBBIMAIOT 5 TBHIC. M HAJ YP.M.
MOIHOCTh KAMHO30UCKUX OCa-  Kapta Mcchlk-KynbcKoit KOTnoBUHbI. NIPAMOYTONbHUKOM OTMEYEH UCCNe0BaHHbIN yya-
JOOYHBIX OOPA30BAHMUM BO BIAJU-  cTOK B Anabaw-KoHrypnéurckol snaguHe. Kpyxkamm nokasaHa cunbHas (M > 5.6)

© Kopxenkos A.M., A6uesa C.B., celcMUYHOCTb. TpaKTUYeCKM BCE INULEHTPBI CUNbHBLIX 3EMNETPACEHNII cocpesoToye-

Jlio L., Copoxun A.A, 2018 Hbl K CeBepy OT 03€pHOI BaHHbI.

8.3 11.07.1889 O

6.8 05.06. 1970
(o]

01'1';«
Kapa-Koos

.
Tamra
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Anopeii Muxaiinoseuu Kopiwcenxos, 00x-
mop 2e0n020-MUHEPANO2UUECKUX HAYK, 3d-
geoyrowuli rabopamopueti nanreoceticmono-
2ulU U naneo2eoounamurxu Huncmumyma @du-
3uxu 3emau umernu OJO.Imuoma PAH. O6-
AACMb HAYUHbIX UHIMepPeco8 — naaeo- u ap-
xeoceticmonozus, CmpyKmypras 2eomopg@po-
J02UA, OYeHKA CelicMU"eckoli OnacHoCmu.

Ceéemnana Bukmopoena Aooueea, xamnou-
oam CenbCKOX03AUCMECHHBIX HAYK, 00YeHIm
Kageopor Kono02uu Kolp2oi3cko-Poccutickozo
Cnaeanckozo ynusepcumeme umeru b.H.Ene-
yuna, Cneyuanrucm 6 001acmu apxeo- u na-
J1e0CeUCMON02UL, 0ePOPMAUUU OPEBHUX UD-
puayuorHHbLx cemeti, celicmu1ecKkozo patio-
HUPOBAHUA.

Egzenuii Anexcanopoéuu Pozoxcun, 00k-
mop 2e071020-MUHEPALO2UMCCKUX HAYK, NPO-
gpeccop, pyxosooumenv Koopounayuomnnozo
nPoHOCMUYEeCK020 yeHmpa u 3aeeoyroujul
aabopamopueti memooos nPpo2ros3d 3emaem-
| pacenuii Hncmumyma gpusuiu 3emru umenu
O.10.IImuoma PAH. Obnacms HAYUHOLLX UH-
mepecos: CelicmMomexmonuKxda, oueHKa cetic-
MUHECKOL ONACHOCMU, NPO2HO3UPOBAHUE
3emaempaceruil.

Anopeii Anopeesuu Copokun, Hayumviii Co-
mpyoHuKx 1adopamopun naieoceiucmonoun
u naneozeoounamuxu Huncmumyma @uauKu
3emau umenu O.JO.Ilmuoma PAH. Obaacmo
HAYUHOLLX UHMepPecos8 — Naaeo- U apxeo-
ceticmonozus, Kapmozpadus, oyenxa cetic-
MUHECKOU ONACHOCMU.

0OcobeHHOCTH
TeKTOHUYECKNX ABUKEHUN

Mpl paboranu Ha 0ro-3anaje Hc-
CbIK-Ky/JIbCKOM KOTJIOBUHBI, B Aa-
6am-KOHTypaEHTCKOI BHYTPHUIOP-
HOM BrajuHe. OH4 MMOJY4YMIA CBOE
HA3BAHUE OTYACTU M3-34 CBOEIO
YJO6HOTO MOJIOKEHUS MEKY TOpa-
MU (KOHI'YP(O)JIEHI MOXKHO Iepe-
BECTU C KUPTU3CKOTO KK «YKPBITOE
MECTO», aJ1a 6all — «IIeCTPas rojo-
Ba»). BHyTpUBIaANHHOE NMOAHATHE
Ajabamn Ha 3amajie JOJUHBI XOPO-
IO M3BECTHO MECTHBIM XUTEIAM
1 apX€0JIoraM M3-3a MHOTOYMC-
JIEHHBIX NETPOTrIU(OB PA3NTUYHBIX
BpeMeH (OT aH/JPOHOBCKON KYJIBTY-
pot XVII—IX BB. 0 H.3. 10 COBpE-
MeHHOCTH). C 1ora Anma6am-Kon-
T'YPNEHTCKAsA BIaJUHA OOPAMIISAET-
Cs1 BEIMYECTBEHHBIM XpebToM Tep-
ckert Ana-Too (IlecTpeie TOpPBI, OT-
BEPHYBIIMECA OT COIHIA), 4 C CEBE-
pa — ero npegropreM — KokoHa-
JabIp-TerepekCKuM nogHATHEM (3€-
JIEHBIN OKPYIVIBIA XpebeT) [5].

M CcTOYHUKOM BOJIbI B 3TOH JI0-
JIMHE CHAYXUT TepCKEMCKU xpe-
6€eT ¢ MHOTOYMCJIEHHBIMA T'OPHBI-
MU PEYKAMHU U PY4YbAMHU, GEPYIIU-
MU HAQ4aJIO OT JIEJHUKOB U (PUPHO-
BBIX IOJIEN, KOTOPBIX €IE HEMAJIO
H4 CEBEPHBIX CKJIOHAX TOPHOTO
coopyxenud. Korga-To (eue B HEO-
I'€HE) BCE 3TU BOJHBIE APTEPUU Ha-
MBIBAJIX CBOM COOCTBEHHBIE KOHYCA
BbIHOCA. [locnegHue, COEeJIMHUB-
MIACh, 0OPA30BBIBAIN I1OJIOTYIO, Ha-
KJIOHHYIO K CEBEPY A/UIOBUAIBHO-
NPOJIIOBUANIBHYIO PABHUHY, IPO-
CTUPABINYIOCA /10 CaMOro MccChIk-
Kyss [6]. Ho B Hauasie yeTBepTHY-
HOTIO Iepuoja u3-3a Koummsuu Mu-
aun U EBpaszum OBIBIIME yYaCTKHU
OCAaJKOHAKOIIEHUS CTANIU BOBIIE-
KaTbCs B NOJHATHE, (POPMUPYS
npearopbsa Tepckeit Ana-Too [2].

HE JOCTUrAeT 5 ThIC. M. McCBIK-KynbCKas KOTIOBHHA
1 ee TOpHOE O6paMIEHUE XaPAKTEPU3YIOTCS WUHTEH-
CUBHOI CENMCMUUYECKOM AKTUBHOCTBIO. KpynnHoe usse-
CTHOE CENMCMUUYECKOE cOOpITHE — KeOUHCKOE 3emite-
TPACEHUE C MATHUTYRON M = 7.9 1 UHTEHCUBHOCTbBIO
cericMuueckux kosebanul I, = X—XI 6am1os, npo-
nzomejuiee 3 gHBaps 1911 1. B CEBEPHOM I'OPHOM 00-
paMJIEHUN KOTJIOBUHBI 3, 4]. DIULIEHTPHI TOYTH BCEX
M3BECTHBIX CUJIBHBIX 3€MIETPACEHUI HAXOAATCS K Ce-
BEPY OT O3EPHON BAHHBL [IONy4aeTcs, 4TO I0XKHAsA
4acTh MCCHK-KylbCKONM KOTIOBUHBL dCEUCMHUYHA?
M3y4eHnIO 3TOTO BONPOCA U MOCBAIEHA HAIIA CTAThA.

Pexu ceBepHOro cxyioHa TepcKencKoro xpeodra
B HA4YaJ€ YETBEPTUYHOIO MEPHUOJA €IE€ MOIJNU OBbl
npopesars pacrymue xpe6Tel Kokonagelp u Terepek,
HO HM3-34 MHTCHCHUBHBIX MMITYJIbCHBIX ITOJABHIKCK IIO
AABIPHBIM (IIPEJIOPHBIM) pa3joMaM COOpann BCE
CBOU BOJIbI B OJTHOM MECTE U IPOHEC/IN UX YEPE3 AHTE-
LECJEHTHBIM y4aCTOK (BO3HUKIIMKM paHee Iepepesa-
€MOM BO3BBIIIEHHOCTH) JOTUHDBL P.AKTEPEK — €JUHCT-
BEHHYIO BOJHYIO 6pemb aua Bcer Amabdam-KoHryp-
JIEHI'CKOH 10JIUHBL. OCTATKY MOAHATHIX U OPOLIEHHBIX
PEUYHBIX pyces (TaK Ha3blBAEMBIE BETPOBBIE OPEIIN)
HAOMIOAI0TCA B PA3HBIX MecTax KokoHaabIp-Terepek-
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» ceno Typacyy

8 ropos Kapakon

B ceao Koxcait

;.

Tonorpatuyeckas kapta Anabaw-KoHrypnéHrckoit BnaguHsl. Pasmep kaxpoin knet-
KM — 4x4 kM. YepHas cTpenka nokasblBaeT MONOXEHWe WCCNeA0BaHHbIX CeiicMo-

ONCNOKaLWNA.

AHTeuefeHTHbIN yyacTok p.AKTepek — BofiHas Gpelwsb Ans Bcex peyek Anabaw-KoH-
rypnéHrcKoit Bnaauuel. Bug Ha cesep. ®oto 1984 r.
3peck u ganee doto A.M.KopxeHkoBa

cKoro nojaHsaTusg. Hambosee Biie-
YaTIAONAs BETPOBas Opelb dve-
pE€3 aIBIPHBIM XpeOeT — IepeBas
JyBaHa (ZepBUIL, C KUPIU3CKOIO),
4epe3 KOTOPBIA HUAET PETMOHANIb-
Hag jopora Ha Ior: oT cena Kapa-
Koo (pacnonokeHHOro Ha MIoCCe
banbikun—Kapakomn) B Asnabam-
Kourypn€nrckyio Bmaauny. Eme
B CpPEAHEM IJIEHCTOIEHE 31€Ch
NIPOTEKANIA TOPHAA PEKA, HO, B CBA-
3M C MHTEHCHUBHBIM TEKTOHHYEC-
KUM IogHATHEM XpebToB KOoKoHa-
abIp u Terepek, 4acTb €€ OBIBIIETO
pycna (B TO BpeMs BOAHAs OPEID)
NIPEBPATUIACH B OPOMIEHHYIO JI0-
JIMHY — BETPOBYIO 6pes [7].

TpaJUIITUOHHO CYUTAETCH, YTO
ropel GOPMUPYIOTCA KAK MUMIITYJIb-
CHBIMU MOJIBUKKAMH BO BpEMSA
CUJIbHBIX 3€MJIETPSACEHUH, TaK
1 MEUJIEHHBIMU TEKTOHUUYECKUMU
JABIDKEHUAMHM — KpUNINAMH. B Ka-
YECTBE JOKA3ATENbCTBA ITOCIE]-
HUX IPUBOJAT JAHHbBIE KOCMHUYEC-
xou reogesun (GPS), xoropsmre,
HaIpUMeEpP, COOOIAIOT O MOCTe-
IIEHHOM (IO 2 CM B I'OJ]) COKparie-
HUM 3€MHON KOpbHl Tanb-Ulang.
ITo naee, OHO M MPUBOJUT K ITOCTE-
IIEHHOMY € POCTY I'Op U UX NPEJ-
ropu. OJHAKO, IOXOXE, 3TO HE
Tak. GPS-HabmoeHus yepes Kpy-
Hermuu pasnom Tanp-Illana — Ta-
naco-OepraHCKui CABUT — HE I0-
Ka3bIBAIOT KAKUX-JIMOO H3MEHE-
HUI HU 110 HANPABJICHUIO BEKTO-
POB COKpAaLIEHUM, HU II0 UX BeE-
nuunHe [8]. GPS «He BuauT> 3TY
BAKHEHINYIO CTPYKTYPHYIO JTUHUIO
Tanp-lllang. ITo maneocercmono-
TUYECKUM K€ JaHHBIM, BCA 30HA
pasznoMa MapKUPYETCSA 3HAUUTENDb-
HBIMU J1e(POPMAIIUAMHU, KOTOPBIE
06PA30BATUCH BO BPEMSA CHUIbHBIX
ApeBHUX 3emieTpsaceHuit. Ilocuen-
HHUE U3 HUX UMEJIU MECTO B IO3J-
HEM CPEJJHEBEKOBLE [9].

Ckopee BCEero, pocT rop B TaHb-
[lane NPOUCXOAUT B PE3YILTATE
penkux (pa3 B COTHU-TBICAYH JIET)
3HAYUTEJNBHBIX CEMCMUYECKUX CO-
6pITHIL. TaK, HaIIPUMEP, BO BPEMS
cunbHOTO CyyCaMBIPCKOTO 3€M-
nerpsacenus 1992 r. (M = 7.3, 1, =
=IX—X 06a/110B), CAYYUBIIEIOCH
B OJHOMMECHHON BHNAJUHE U €€
rOpHOM Ob6paMmiIeHuH, 06pa3oBa-
JIUCh YCTYIBI C BEPTUKATBHOU II0O-
JABIKKOM 10 3 M [10]. [Tpu Kebun-
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MoHuxeHue B penbede — BeTpoBas 6pews rop [yeaHa yepe3 KokoHaabip-Terepekckoe noaHatue. Ha fanbHem niaHe — xpe-
6et Tepckeit Ana-Too, NOKPLITHLIA NEfHUKAMU U CHEXHMKaMU. Bug Ha tor.

CeficmoycTyn BAOb 10XHOTO NoaHOXUA KoKoHagbip-TerepekcKoro NoAHATUSA: d, 6 — yCTyn BAOAbL NOAHOXMsA rop Terepek (a —
BU Ha (DPOHTANIbHYIO YaCTb, HA ceBep, 6 — BMA Ha 3anaf, MONOALIE JIOAN CTOAT Ha ThIIOBOM WBe U GpPOBKe ycTyna); 8 —celic-
MOYCTYMN BAOJ/b KXHOTO NOAHOXMs rop [lyBaHa, B LeHTpanbHoi yacTu Anabaw-KoHrypnéHrckoi BnaguHbl, Aama B Wwisne cTout
y THIJIOBOrO WBA YCTYNa, ABOE MYXYUH — Yy GPOBKM, BUA Ha 3anajd; & — CENCMOTeHHbI YCTYN BAOJb KXKHOTO NOAHOXMA rop Ko-
KOHabIp, JAMa CTOUT y NOJHOXMA yCTyna.
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ckoM 3emuerpacennu 1911 . (M =7.9, I, = X—XI 6an-
710B) B CeBepHOM [IPUUCCBHIKKYJIbE BEPTUKATbHAA KOM-
IIOHEHTA BO3HUKIIETO BO BPEMS 3TOTI'O COOBITHUS CEUC-
Moycryna gocturana 10-12 m [3, 4].

ITo Bcel BUAUMOCTH, TAKUM Xe 00paszoM (popmu-
pOBaIOCh ropHoe odpamiieHue Anadam-KoHrypaeHr-
CKO¥ BIAJUHBL 3HAUYUTEIbHBIN pocT KokoHajwlp-Te-
IEPEKCKOI0 IOJHATUA 110 OJHOUMEHHOMY PAa3JI0MY
TAaKXKe ObUI UMIYIbCHBIM. O6 3TOM CBUIETEILCTBYIOT
BBIMIECYIIOMAHYTBIE BETPOBBIE OPEMU B BOAOPA3/EIb-
HOM 4aCTH IOAHATHSA, CERCMOYCTYII IPOTAKEHHOCTBIO
20 KM BJIOJIb €TO MOJHOXUSA U 3200JI0YEHHOE IIPOCT-
paHCTBO (OBIBIIEE O3€POM €Ile A0 cepejuHbl XX B.)
B CEBEPHOIT YACTH BIAJUHHI [5].

Monesble nccnepoBaHus

Hamu pa6orsl B Anabam-KOHI'YpAEHICKOM BIIAUHE
HA4aNIuCh eme B 1984 1. ¢ u3ydyeHus PEruoOHaIbHbBIX
MOP(MOCTPYKTYP, OJJHAKO OHM HE BKJIIOYAIU MAJIEO-
1 APXEOCEHUCMOTIOIUUECKOE OOCIETOBAHUE CEHCMO-
AKTUBHBIX PA3JOMOB, KOTOPO€ INPOBOJUIOCH YK€
B 2013-2017 rr. Ham yjgajs0Ch BBIIBUTH BBIXOJIbI HA
MIOBEPXHOCTh AKTUBHBIX Pa3JIOMOB, KOTOPBIE OTpa-
JKAJIUCh B peabede B BUAE CEHCMOYCTYNOB (3CKap-
[IOB), PA3PYIIMUBIIUX APXECOJOTUUYECKUE MAMATHUKU
MO3JHETO TOJIONEHA. MBI MONBITAIUCh ONPEJEIUTD
MATHUTYAY U BO3PACT CUJIBHBIX 3EMIETPACEHUN B 32-
[IaIHOU 4acTu BIaguHsel [11]. OJHAKO U3-34 CKYyJHOC-
TU OPTraHUYECKOI'O MaTepuaaa B I'OPHBIX BLIPAOOT-
KaX TOYHO OIPEAEIUTb BO3PACT MOCIEHETO CUJIb-
HOTO 3€MJIETPSICEHUS BO BIAJUHE MOKA HE yJAIOCh.
Ho Tak Kak CeNCMOyCTyI Je(OpMUPOBANT KypIraHBI

CaKO-yCyHbCKOT'O Bo3pacrta (VII B. 10 H.3. — V B. H.3.)
U CPEJJHEBEKOBLIE (?) KAMEHHBIE CTEHBI, MBI IIPEJIIO-
JIOKUJIY, YTO MOCAESHEE CUIIBHOE CEUCMUYECKOE CO-
OBITHE BO BNAJUHE IPOU3ONILIO YXKE IOCIE CTPOU-
TenbCTBa cTeH (B XVI B.).

B 2016-2017 rr. HAM yQJIOCh BBLIBUTH B Asabari-
KOHIYpJIEHTCKOHN BINAJAMHE CTPAHHOE CYyOMMPOTHOE
IIOHW)KEHUE B HAKJIOHHOM IIPOIIOBUAJIBHON PABHUHE,
OOpa30BAHHONU CJIUBHIMMHUCSA KOHYCAMM BBLIHOCA
¢ rop JlyBana. Huuero nogo6HOTO MBI HE HAOMIOAAIN
Hu B Tanbp-1llane, HU B IPYTUX TOPHBIX COOPYKEHUAX
mupa. Ileppoe BIEYaATIEHUE OT YBUAEHHOTO: OTPOM-
Has 3Mesd (WIK APAKOH) IPOIIOJ3JId BJOJIb I0XKHOI'O
CKJIOHA I'OP U OCTaBUJIA CBOM CJIE].

[ToneBble UCCIEAOBAHUA TIOKA3AIN: 3TO CJIOKHBIY,
CTYIIEHYATBIN I'Pa0€H, HAXOAAIUIICS B ThULY HAJIBUT'A.
Kak u B Jpyrux mecrax IIpUUCCHIKKYIbSA, TEKTOHUYE-
CKHE JIBUKEHHUA 110 AJABIPHBIM PA3JIOMAM MEPENIINA OT
COOCTBEHHO 30HBI KOHTAKTa NATEO30MCKUX IMOPOJ
NPEArOPHOTIO XPEOTA U YETBEPTUYHBIX OTIIOKECHUU
BHYTPUTOPHOI BIAJAWHBI BIJyOb TEKTOHUYECKOI Je-
npeccuu [12]. 3nech NPOUCXOJAT TE KE MPOIECCHI,
TOJIBKO B MEHbLIEM Macmrabe. B ¢BA3U ¢ nIpojoi-
JKAIOMMUMCS COKPAIEHUEM 3€MHOI KOpbl TsaHb-1Ians
OBIBIINE TEPPUTOPUN BHAJUH (YIACTKU OCAJKOHA-
KOIUIEHUS) NPEBPAMAIOTCSA B MOAHATUS U HAYUHAIOT
CJIYKUTb UCTOYHUKOM fAeHyaauuu [5]. Komnencauu-
OHHBIE COPOCH B TBIIY HAABUIOB — TUIIMYHOE fABJIE-
HUE NPU CHWIBHBIX 3eMieTpsiceHusx Ha Taub-1llane.
Tak, Hanpumep, npu CyyCaMBIPCKOM 3€MJIETPSICECHUUN
1992 1. (M =7.3,1,=IX—X 6a/UI0B) B TBUIY BOCTOYHO-
I'0 CEMCMOTEHHOTO PA3PbIBA, BBIMIEANIEIO HA TTOBEPX-
HOCTb B BHJI€ H4/IBUT'd, 06PA30BAJIOCH XAPAKTEPHOE
MOHWXKEHUE — I'PAOCH.

KocMuyeckuit CHUMOK, Ha KOTOPOM BUAEH «C/ef XBOCTAa OFPOMHOrO ApakoHa» [JMHOI0 OKono 1 km (mokasaH cTpenkamu). Beepxy
(Ha cesepe) — ropbl [lyBaHa, cocTasnsiowme KokoHagsip-Terepekckoro agbipHoro nogHatus. BHusy (Ha tore) — meangpsl p.Kapacy.
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Anabaw-KoHrypnéHnrckan — C  rops! [lysana
BnagwvHa
TpaHLwes

TpaHwea

p-Kapacy|—;

CTpykTypHOe nonoxeHue paspbisos nepes KokoHagbip-Tere-
PEKCKUM HaaBurom. Bepxy — B Tbily MOJOAOr0 Hajsura
(ceitcmoycTyna) obpasoBancs cTyneHyatslit rpaben. LWTpuxo-
BOV NIMHME NMOKa3aHO WCXOAHOE MONoXeHNe MOBEPXHOCTH
NPOOBUANBHOTO KOHYCa BbIHOCA, CTPEIKM YKa3biBAIOT Ha AHM-
Lie KOMMeHCaLMOHHOro rpabeHa, 06pa3oBaBlLerocs BO BpeMs
3emneTpsAceHus. BHM3y — cxematnyeckas 3apucoBKa 30Hb
npearopHoro Haagura. OT raBHOM HaABUTOBOW MAOCKOCTU Ha
ceBepe, pasgensaiolieit maneosoickue nopopbl rop [lysaHa
W YyeTBepTUYHblE OTN0XeHUA Anabaw-KoHrypnéHrckoit Bnagu-
Hbl, 0OTBETBNAETCA HOBAA [OMONHUTENbHAA NNOCKOCTb (MOKa3a-
Ha MyHKTUPOM), KOTOpPas PBET NpOJOBUANbHblE (YeTBEPTUY-
Hble) OTNOXEHUSA CANBLIMXCA KOHYCOB BbHOCA rop [lyBaHa.

MBI IPOMIIN TPAHIIEAMHU KaK (PPOHTANIBHYIO 30HY
CEMCMOYCTYIA, TAK U HUKHUN CErMEHT rpabena. Yc-
TYI, BLICOTOH 1.5 M 06513aH CBOUM NIPOUCXOKJEHUEM
OJTHOAKTHON CEMCMOTIeHHON NOABHXKe. Hanuuue
HECKOJBKUX IIOCKOCTEH pa3pblBa B TPaHIIEE HE
JIOJIKHO CMYIATh YUTATENA* OTO TAK HA3BIBACMAs

* Kopacenros A.M, Bapoarsn A.A, Cmaxosckas P.1O. Ciepipl 3emiie-
TpACEHMA B nemepHom ropoae Bapasua // Ipupopa. 2017. Ne10.
C55-62.

ropbl JlyBaHa

ropbl Terepek

MeTpbI
(o] b
o

0 40 80 120 160 200
MeTpbI

HusenupHoe npocunmpoBaHue Yepes BOCTOUHbIN celicMoyCTyn,
o6pasosasLuuiics Bo Bpems Cyycambipckoro (1992 r.) 3emnetps-
ceHus B CeepHom TaHb-LlaHe [13, c u3meHeHusmu]. Ha npocdu-
nAx 5-8 BUAEH KOMNEHCALMOHHbIN rpabeH (ero AHMLLe nokasa-
HO CTpenKamu), BO3HUKLIMIA B Tbly ceicMOreHHoro B3Gpoca.
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METPbI
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15 175 20

ViccnegoBaHue ceMCMOANCNOKALNIA Y H0XK-
Horo nogHoxusa rop flyBaHa. MpoinpeH-
Hble TpaHLEeW: BBEPXY — 4Yepe3 Hu-
XHI0I0 YacTb rpabeHa, o6pa3oBaBLuero-
CA B Tbily HafBWra; BHU3Yy — uepe3
(poHTaNbHYl0 YacTb ceilcMoyCTyna.
1 — no4Bbl ¥ NaNeonoyBbl, 2 — MUHBI,
3 — CyMWHKKW, 4 — cynecu, 5 — necku,
6 — npontoBuit, 7 — paspbiBbl, 8 — Ha-
npasfeHue cmelleHus, 9 — HeoKaTaH-
Has ranbka (rpaHuThl).

[BETKOBAA CTPYKTyPad: OT OJHOI'O MAIMCTPAJBHOIO  IIEro mMacmrabdba) B CTEHE CpejHeBEeKOBONM Kapaxa-
paspuiBa HA T1yOUHE BBEPX MO PA3PE3y PACKPHIBAECT-  HUJACKOHU KpenocTu B cene Toccop, B 10KHOHU 4aCTH
Cs cepus Pa3spblBOB MEHbBIIETO MacimTaba wiu Tpe-  Mcchk-Kynbckod Bnagunel [12]. Bce paspuIBbL celic-
MWUH. Panee Mbl 0OHAPYKUIM AHATOTUYHYIO OJHOMO-  MOYCTYNA Y NMOAHOXHUA TOp JlyBaHA OTHOCATCS K IO-
MCHTHYIO CEMCMOTCHHYIO IOJABUKKY (XOTb M MCHb-  CJICHCMY 3EMJICTPSACCHUIO. ITIOATBEPHKACTCA 3TO TCM,

Pa3pe3 TpaHwewu, NpoigeHHON Yepe3 BOCTOYHYIO CTeHy TOCCOPCKOW CpefHeBeKOBOM
kpenoctu (H0xHoe Mpunccbikkynbe). Bup Ha toxHyto cTeHKY packona. BupHa upeTkoBas
CTPYKTYypa — TpeLyMHbl, PaCKPbIBaIOLLMECA KBEPXY OT OAHOM0 MaricTpanbHOro paspelisa.

UTO OHU MPOPBIBAIOT BCE TOJIU
B paspese, BIUIOTb JO COBPEMEH-
HOTO IMOYBEHHOTO CJI04.
BrimenpusegeHnbe MaTepua-
JIBl OJJHO3HAYHO YKa3BIBAIOT HAa
CUJIbHYIO CEUCMHUYHOCTb, KOTO-
pad NpoABUIACh B OTHOCUTEJIBHO
HEJaBHEE BpEMA: CEUCMOYCTYI
1 CTYNEHYATHI I'pabeH 06paszo-
BAJIUCh B NPOJIOBUANBHON PaB-
HUHE TO3JHENJIEHUCTOIEH-TOI0-
IIEHOBOTO BO3pacTa. COBpEMEH-
HBbIE€ CEMCMUYECKUE KATAIOTH I1O-
Ka3bIBAIOT OYard 3HAYMTEIbHBIX
1 CUJIbHBIX 3€MJIETPACEHUH K Ce-
BEPy M BOCTOKy OT 03.MCCHIK-
Kysp. Kak MBI y’K€ OTMEYaJIH, UH-
CTPYMEHTAJIBHO 3dPETUCTPHUPO-
BAHHBIE CUJIbHBIE 3EMIETPACEHUA
Ha I0T€ KOTJOBUHBl HEU3BECTHBL
Ho MBI 3/1€Chb OOHAPYKMJIM 3HA-
YHUTENbHBIE CEUCMOAUCIOKAIINH,
NpEXAE BCETO CENCMOYCTYIIH, T.€.
OTpaXeHusA B penbede JPEeBHUX
AKTUBHBIX pa3jaoMoB [11, 12, 14].
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Apxeoceﬁcmonoruqecxoe u3yyeHue

Jedopmanuu B Amabamcko#d KpemoctH. [lepe-
BaJ Asmabant uMeeT a6COMIOTHYIO BBICOTY 2366 M Ha/l
yp.-M. OH paszaender Ana6am-KOHIYPIEHTCKYIO BIa-
JIAHY, PACIIOJIOKEHHYIO K BOCTOKY OT niepesana, u Ty-
PACYICKYIO, IPOCTUPAIOIYIOCA K 3anajy. Yepes nepe-
BaJ UJET PETHOHAIbHAS IPYHTOBAA JOPOra, KOTOpas
COEIUHSAET ABA COCEHUX cesa Anabam u Typacy, pac-
MOJIOXKEHHBIX B 13 KM IpyT OT pyra. Ceflyac o Hew
MOXKHO JIBUTATbCA HA aBTOMOOUIE. HO 1 TBICAYM JIET
Ha3a] 371eCh, IO OJJHOU U3 BETBEHU BEIMKOTro meaKo-
BOT'O IyTH, MIJIA KAPABAHBI, KOTOPbIE OXPAHATUCH BO-
MHCKUMU NTOJIpa3feneHuAMHU. [TocieHue pacrnonara-
JIUCh B KPEMOCTAX M KApaBAH-CApasgX BJOJIb TOPro-
BOM TPACCHL.

OJHUM U3 TAKUX BOEHHBIX YKPEIUIEHUH ObLIA HE-
60mpImasg Aa6anIcKkas KPEnocCTh, CTOABIIASA HECKOJIb-
KO BBIIIE OJJHOMMEHHOTIO IEPeBAId — Ha XOJIME K Ce-
BEPY OT HEro. BOGHHBIA OCT HAXOJWICH B YAAYHOM
MmecTe. HEMHOTO NOJHABIMIUCE HA CKIOH XpebTa Kbip-
TOZKYHAN (MAKCUMaJIbHAS OTMETKA 2882 M), MOXKHO
OBLIO HAOMIONATD BCE, UTO MIPOUCXOAUIO B JOMUHAX
K BOCTOKY U 34I1a]1y, T.€. BOBPEMA Y3HABATH O IPUOJIN-
JKEHUU Bpara (4TOOBI MPUTOTOBUTHCS K 3TOMY) WU
KapaBaHa (C KOTOPOTrO MOXKHO HOJY4YUTb MOJOPOXK-
HBIA GAKIIUII).

Kpenocts rpy6b0 OpHUEHTHPOBAHA MO CTOPOHAM
ceera. Ee gnuunabple (10 M) CTEHBI BBITAHYTH CyOIIN-
POTHO, a3uMyT npoctupanus 110°. Ilepnenaukynsap-
HblE€ CTEHBI UMEIOT npocTupanue 20°. Cenyac ykpen-
Jenue paspymeno. CTEHBI, JOCTUTABIINE B BBICOTY,
[O-BUJUMOMY, He MeHee 1.5 M, ObLIM CIOXKEHBI U3
«pBAHOTO» KaMHA 6€3 1eMeHTa. ToamuHa ux B HU-
JKHEHM 9aCTU OKOJIO 1 M. B KpernocTu He oCTanoch HU-
KAKUX CJIE€JOB CTPOEHUH — €€ 3AMHUTHUKHU, CKOpee
BCETO, JKWJIN B IOPTAX.

Ham npeacrapiageTcsa HEOOBIYHON KAPTUHA 06PY-
MIEHUN KPENOCTHBIX CTeH. CeBepHAd CTEHA, BMECTO
TOT'O YTOOBI OOPYIIUTHCA HA CEBEP, BHU3 MO CKIOHY,
yIiaja Ha I0T — BHYTPb CTPOEHUSA. XOTA OONOMKH CTE-
HBI OTJIETEJN HA 3 M, BUJHO, YTO OHA yIajaa IeTUKOM
M JEe3UHTErPUPOBANACH UMb IIPU YAAPE O 3EMIIO.
3amazHasg CTEHa — TAK )K€ BMECTO TOI'O, YTOOBL O6PY-
MUTHCA HA 3aIaJi, BHU3 10 CKJIOHY — yIanad Ha BOC-
TOK, ONATb BHYTPb CTpOeHH:A. JIumb HeOOIbIIAA
YaCTb €€ OOJIOMKOB OTKATUJIACh HA 3aMaJ. AHAJIOTUY-
HO IIOBENH Ce6s U IPYTUE NapaJUleIbHbIE CTEHBL: BOC-
TOYHAs NPEUMYIIECTBEHHO OOPYMIMIACh HA BOCTOK,
4 I0KHAg — Ha IOT.

I[ToMOOHBIN THUI HAJEHUN UCKIIOYAET CTATUYECKOE
O06pYIIEHNE CTEH CO BpeMeHeM. CUCTEMATUYECKUI Xa-
pakTep aedopMaluil YKA3bIBAET HA JUHAMHUYECKOE
BO3/JENCTBHE HA CTEHBI KPEMTOCTH — TOJNKAHHUE C IOT0O-

06pyLleHue Ha tor ceBepHOit cTeHbl Anabaluckoil kpenocTu (NokasaHo AAUHHOI cTpenkoit). WTpuxoBoit nuHMeit 0603HaueHbl 06-
JIOMKW BEPXHEN YacTu CTeHbl, 00pa30oBaBLIMECs NPU ee yaape o 3emio. 3anagHas cTeHa ob6pylwunacs B BOCTOYHOM HANpaBaeHUm
(noka3zaHo KOpOTKoIi CTpenKoit). Bua Ha 3anag.
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Pyunbl Anabawckoit kpenoctu. Ee cesepo-3anagHbie v oro-3anagHbie yrisl 0603HaYeHbl KOPOTKUMU CTPenKaMu. Bug Ha BOCTOK.
3anagHas CTeHa KpenocTu ynana Ha BOCTOK — BHYTPb ykpennenus (0T Habntogarens). CesepHas u 10XHaA CTeHbl 06pyWUAnCH
Ha tor. HanpaBneHue oOpyLWeHNA 10XKHOI CTEHbl MOKAa3aHO AJAUHHON CTPENKOW.

BOCTOK4. I10 BCEHU BUAUMOCTH, KPEIOCTb PA3PYIIUIO
JIOBOJILHO CUJIbHOE 3emiieTpsicenue (I, 2 VIII 6amnoB).
Korpa ke 370 MOTJIO IPOU30NUTH?

B HameMm pacnopAXKEHUU €CTb JUIIb KOCBEHHBIE
cBUzleTENbCTBA. [TojjaBidonee KOMUIECTBO JJPEBHUX
VKPEIJICHUN U KAPaBAH-CAPAEB UMEIOT KAPAXAHUJ-
ckuit Bospact (X—XII BB.). Boamoxno, 4ro u Ana-
6AMICKON KPETOCTU CTONBKO XKE JIET, TEM OOJIEE YTO
OOIOMKHM €€ CTEH I'TyO6OKO YTOIUIEHHI B TPYHT. JlecAr-
KM CAHTUMETPOB J1ECCA HAKONMINCH HE 34 OJIHY COT-
HIO JsieT. KpoMe TOro, KaMHHU YKPEIUIEHUS HMOKPBITHL
3HAYUTEAbHBIMU CJIOAMHU IIYCTBIHHOI'O 3ardpa U JIU-
MAaNnHUKOB. TakuM 00pa3zoM, BO3PACT CHJIBHOT'O 3€M-
JIETPACEHHUs, CKOPEE BCEIO, JIEKUT B IIPOJOJIKUATEb-
HOM uHTEpBaJe OT X B. (HA4YaJa CTPOUTEILCTBA Kpe-
IIOCTEN KapaxaHuaamn) n1o cepegunnl XIX B. (Ipuxo-
Ja CI0[d PYCCKUX U CTAHOBJIECHUSA IMCbMEHHOM JJOKY-
MEHTALUN).

OedopmManuu cpeJHEBEKOBBIX HAJMOTIHJIb-
HBIX IAMATHHKOB — KyM6e30B. B nonmune KoHryp-
OnEHr HA TEPPUTOPUU KIAJOMILd BOCTOUHEE OJHO-
HMMEHHOT'O CeJId HAXOJATCS TPU KyM6€3a KyMOJIbHOTIO
THUIIA U HECKOJIBKO IIPAMOYTI'OJIbHBIX. X BO3PACT TOYHO
HE U3BeCTEH. OrpOMHBIE KyMOE3bl OBUIM BOCCTAHOBJIE-
Hbl B KOHLIE XIX B., HO KOMY ¥ KOI'Jd OHU YCTAHOBJIEHBI,
HedAcHO [15]. CoCTOAHME MAMATHUKOB YIOBJIETBOPHU-
TEJbHOE, XOTA KYIIOJI OJHOI'O U3 HUX IIOJYPA3PYIIEH.

Ecnm xym6e3bl pecTaBpupoBannch B XIX B., 3HA-
YUT, TOT/JA OHU OBIIN B HEYAOBJIETBOPUTEIBHOM CO-
CTOAHWUH, U, MO-BUAUMOMY, HMAMATHUKUA IMPOCTOAIN
€lle HECKOIbKO BEKOB 10 peMOHTA. TakuM o6pasom,
KyM6€3bl HE OBUIM MOCTPOEHBI COBPEMEHHBIMU KUP-
I'M3dMHU, UX BO3BEJIM paHee.

B Hccpk-KynbCKoiT KOTJIOBAHE JIMIIb OJJHO COOPY-
JKEHME HANMOMHUHAET ONMCHIBAEMBIE TAMATHUKU, KYM-
6e3 Topy-ANUTBIP, PACIOJOXEHHBIN Ha JIEBONH Haj-
MNOMMEHHON Teppace OJHOUMEHHON PEKH, B 5 KM Ce-
BepHEe INIABHOM Tpacchl «banpikun—Kapakosn cesep-
Hag>. CoOBIAJAET U CTUIb CTPOEHUM, U MaTepUal
(CBIPLIOBBIA KUPIIMY), U3 KOTOPOI'O OHH CIOXKEHBI.
AHQJIOTIMYHBI BBICOTA (OKOJIO 3 M) U LIUPHUHA KyMOe-
30B (4—5 M), a Takke TonmuHa creH (0.8—1.3 m). [lnd
Topy-ANUTBIPCKOIO MAMATHHUKA OIPENEIEHO BpeMH,
Korga ero sozasurau: XI—XIV Bs. [15]. Takum obpa-
30M, U Konyp-On€Hrckue KymMO€3bl MOIJIU CO3/1aTh
B TO K€ BPEMS.

BuuMmarenpHblil ocMOTp KoHryp-On€Hrckux mna-
MATHUKOB IOKA34JI, YTO B HUX COXPAHWIMCDH CJIE/IDI
JPEBHUX MOBPEXAEHUI. TaK, B CEBEPO-3aMaJHON KO-
JIOHHE OJHOTO M3 KyMOE30B BUJHBI CUCTEMATHYEC-
KHE KOCBIE€ CKOJIBI-CPE3BI.

HecMoTpa HA TO YTO 3UAHUA MEXK]Y KYIOAbHOMN
1 GPOHTANBHON YACTAMU NAMATHUKOB IBITAIUCD
34/1€J14Th, OHU CHOBA NPOABUJIMCDH Ye€pe3 MOJTOPA-
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CuctemaTmyeckmne HakNOHHble cpesbl (I'IOKa3aHbI CTpenKaMVI) — cnepbl ApeBHNX I'IOBpE)KJlEHVIVI ceBep0-3ananH0171 KONOHHbI B HafA-
MOrnMNibHOM NaMATHUKE B cene KOHI’yp-OJ’IéHI’.

He60bwoit HakoH (NokaszaHo cTpesnkamu) K cesepy (kK KokoHaabip-TerepekckoMy pasznomy) GpoHTaNbHOM YaCcTh [PEBHErO KyM-
6e3a 6113 cena KoHryp-0nénr.

IOPHUPOTA  Ne3 « 2018 33




TEODU3UKA. APXEOJIOIUS

KameHHble BbIKNAAKW Ha KaaMbIKCKUX MOrunax, AecopmMupoBaHHbie Bo hpoHTe ceiicmoycTyna. Bug Ha ceep. Ha panbHem nnaHe
Bo3BbllaeTcs xpebet [lyaHa — cocTasnsiownit KokoHagbip-Terepeckoro nogHatus. [lama ctout Ha 6poBKe ycTyna.

IBa BEKa. Bce ppoHTANBHBIE YACTU KYMOE3OB OT/E-
JIUJIUCh U CJIETKA HAKIOHUIUCH K CEBEPY, K TOpaM
Kokonagsip-Terepek — K OJHOUMEHHOMY Pa3/IOMY-
noAABUTY [5, 16]. BO3MOXHO, 3TO IPOU3ONLIO MIPU
3EMJIETPACEHUN, BO BpPEMA KOTOPOI'O BO3POCIA
CENCMUYECKAsT AKTUBHOCTb BJOJb YIOMAHYTOI'O
pasioma [11, 12, 14].

HaxyiOH (DPOHTAIBHBIX CTEH Ma34pOB (HAATPOO-
HBIX COOPY/KEHUH, IOUUTAEMBIX MyCYJIIbMAHAMU) K CE-
BEPY COBCEM HEBEIMK — HECKOJBKO Ipanycos. Ilpn
HAIIUX APXEOCENCMOIOTUYECKUX paborax Ha TAHb-
[Iane, a Taxxe HAa bamxueMm Bocroxke, B Kpeimy u 3a-
KaBK43b€ MBI HAOIOAAIN U OOJBIINE HAKJIOHBL B03-
MOXHO, I0KHBIE KYIOJbHBIE KOHCTPYKLIIMU HE AaId
(PpOHTANBHBIM CTEHAM HAKIOHUTBCA HA IOT ITOJ 6oee
KPYTBIM VIJIOM HJIM YIACTb B TOM K€ HAINPABJICHUM.
W13 IpuBe/IEHHBIX BBIIIE JJAHHBIX CJIEAYET, YTO CUILHOE
3eMJIeTpsicEHUE B Anabam-KOHTYpnEHTCKON BIaJUHE
npousouuio B nepuoy ¢ XI no cepepuny XIX B.

KaJlMBIKCKHE 3aXOPOHEHHA. Y HAC €CTb €ele
OJiH4 3a1enka. Bo ¢pponre ceiicmoycTyna Mbl 06HA-
pyxuin AeOPMUPOBAHHBIE KAMEHHBIE BBIKJIAAKU
KaJIMBIKCKOT'O BO3pacTa. PasymeeTcs, Ha CKIOHE YC-
Tylla HUKTO XOPOHHUTb HE OyJE€T — HEYLOOHO, Aa
1 TIOCKUX, TOPU3OHTANBHBIX TEPPUTOPUI BOKPYT
HeMmano. CaeloBaTENbHO, CENCMOYCTYI OOpPa30BaI-
€A YK€ IOCJIE TOIPE6ANBbHON IIEPEMOHNH, U €TI0 BO3-
pPacT MOJIOKE 3aXOPOHEHHUM.

Korma ke 34€Chb OBUIM KaJIMBIKH (JIKYHTADBI,
WA KAJIMAKH, KaK UX HA3BIBAIOT KUPIu3el)? B 1771 1.
60MbImAA 4aCTh KAJMBIKOB M3 MeEXJAypeubsa Bouarn
n JKauka (Ypana) pemmia IEPECENUThCA (BO3Bpa-
TUTBCA) B Bocrounyio Jxynrapuio [17]. UX nyTb A1u-
HOU 60J1€€ 3 THIC. KM MPOJIErasl, B YaCTHOCTH, IO TEP-
puropuu coppeMeHHOro Kaszaxcrana u Kuprusuu, or
p/Kauk 10 KUTAUCKON TpaHUIIBL. B TAK HA3bIBAEMBII
[IpIIbHBIN TOXOMA BHIIIIO 170 THIC. KaAMBIKOB. OHU
BCTPETUIM OKECTOUYEHHOE COINPOTUBJIEHUE KaA3dXOB
U KHUPIU30B, KOTOPBIE IOMHUIN €Ie OE3KaTOCTHBIN
1 NO6EOHOCHBIN IPOXO/]] KAJIMBIKOB B KOHIIE XVI B. —
naygane XVII B. K ycrpio Boiru. Ha nyru Hasaj JauIib
OK0JIO 10% OT MEPBOHAYAIBHOI'O KOJMUYECTBA IOJ-
HABHIMXCA HA IIEPEKOYEBKY CYMEIO BEPHYTHCA HA PO-
JUHY OpeakoB. OCTanbHbIE NOrHOIN WIU OBUIM 32a-
XBAa4EHBHI B IIJICH HA TeppuTopusix Cemupeubs u [1pu-
HUCCBIKKYJIbd. IMEHHO IIO3TOMY 3[€Chb IOBCIOJY Pa3-
OpOCAHBI MPOCTHIE MOTHJIBI KAJIMBIKOB: HEOOJBIIUE
Ky4KH KaMHEHN HaJl NOrPEeOEHHBIM WM IIOTPEOEHHBI-
mu. OfHA U3 TAKUX MOTHUJI, 1O CJIOBAM MECTHOTIO JKHU-
tenda O.A6ayKaablpoBa U3 cena JEéHrrana, 6bu1a pas-
MBITA CEJIEBBIM IIABOJAKOM, U €I'0 B30PYy HIPECTABU-
JIACh YKACHAA KApTHUHA. B MOruie B BEPTUKAIbHOM
IIOJIOKEHUN HAXOJWJIOCh HECKOJIbKO CKeneToB. Eme
JKUBBIX TUVIEHHUKOB 3aTAJIKUBANIHU BIUIOTHYIO B Y3KHIA,
HACIHEX BBIPBITBIN UMU K€ BEPTUKAIBHBIA Mypd U 3a-
KUJbIBAIN 3€MJICH U KAMHSAMMU...

34
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Hrak, cercmoycTyn o6pasosanca mociae 1771T.
YTOOBI MOHATH CTPYKTYPHOE IMOJOKEHUE BBIABICHHO-
IO HAMH 3EMJIETPACEHUSA, OOPATUMCS K CTPOCHHIO 3EM-
HOM KOPBI B IOT0-3aId/JHOM 4aCTU [TPUMCCBHIKKYIIbA.
Haubonee noaxopdmas Mojenb, oobsacHsomas Gop-
MHUPOBAHUE 3/1€CH AABIPOB (IIPEATOPUN ), — MOJIEJIDb BbI-
MOMAKUBAIOWIETOCA K CEBEPY MOJOTONALAIOIETO Pa3-
noma [18], koTopas OCIoKHAETCA O6PATHEIMUA B36PO-
camu. HecMOTpA Ha Kaxylleecs pas3audue HOBEHIIUX
CTPYKTYP B Pa3HBIX parioHax IOxKHOro IIpUCCHIKYIIbs,
BCE MX OCOOEHHOCTH M MEXAHHU3MBI (DOPMHUPOBAHUA
MOIYT OBITh OOBSCHEHBI OAHON MOJebI0. [Ipu 3TOM
HEOOXOAUMO NPU3HATh HAIMYKUE €IMHON 30HBI IIpej-
TEPCKENCKOTO PA37I0Md, KOTOPBIN HE KPAEBOM B K/IaC-
CUYECKOM IOHUMAHHUU 3TOTO TEPMUHA, HO JIOITOXKHU-
Bymui. Ha npoTsskeHnu HOBEMIIEro 3Tala OH pasje-
JIAE€T CTPYKTYPBI, PA3IUYAOLUAECA PEKUMAMU JIBUXKE-
HU. TakuM 06pa30M, UCTOYHUKAMU CUJIBHBIX 3E€MJIET-
PACEHUIT B 3TOM PAliOHE MOI'YT OBITb MECTHBIE dJIbIP-
Hble pas3nombl II mopsaaKa — COCTABIIAIOMKE ITIABHOTO
[TpeATepCKeNCKOTO MATUCTPAILHOTO PA3IOMA.

% ok %k

[IpuBeleHHBIE HAMU MATEPUAIBI TOBOPAT O TOM,
4TO B KOHIIE 18-10 — Ha4yane 19-ro cTOJEeTUs B I0I0-
BOCTOYHON dYacTU IIPUMUCCBIKKYIbS TPOU3OIIIO
CUJIBHOE 3EMJIETPACEHUE, JO CUX IOP HEU3BECTHOE
MECTHBIM cercmonoram. OHO 06pa30BaI0 CEUCMOYC-
TYI IO CEBEPHOMY TOPHOMY OOpaMJIEHUIO Aymabam-
KOHI'YpAEHTICKO¥ BIIAJIUHBI, PA3PYLIINIIO AlaOANICKYIO
KPEIMOCTD M CUIBHO ITOBPEINIIO CPETHEBEKOBBIE KyM-
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Mogenb BbINONAKMUBAIOWETOCS K CEBEPY MArMCTPasbHOMO pas-
noma, 06bACHAKWAs 0COBEHHOCTU HOBeMWIUX CTPYKTYp K-
Horo Mpuccbikkynbs [18, ¢ u3meHeHUaAMH].

6e3bl Ha knagoume cena Kouryp-Ounénr. Ero Maruu-
TyZd COCTABJIAIA HE MEHEE 7, A UHTEHCUBHOCTD CEIIC-
MUYECKUX KojmeOaHu — 6ojee IX 6a/1I0B. DTH JaH-
HblE HEOOXOJMMO HCIIOJb30BATh NPU MNOCTPOCHUU
KapThl CEMCMUYECKOTO PAOHUPOBAHUA Pecrybinuku
Kuprusus.m

Mor onazooapum HII Awcurxanosa, HIlnazoneey, A.CInaokxoea, AB/Jdeesa, E.F0.J106086y, [.B.JIyxicarnckozo, FI.BMa%eLZKy,
M.B.Pooxuna, HI.Copoxumny, H.Typoey, AB.Dopmymny u A.CIO0axuna 3a nomoub 6 nose6ulx Uccied08amnuLx u 00cyrcoe-

HUe 1NOJLYUCHHBLX Pe3)bMan08.

PaGoTHI BEIIIOTHEHHBI IPH (DHHAHCOBOH MO ep KKe MeKAYHAPOJHOIO HAyIHO-TEXHHIEeCKOoro neHrpa (ISTC,
npoext G-2153), cpeacrs UD3 PAH u IIporpaMmmsel HaydHBIX 00MeHOB Kuraiickoit HapogHort PecrryGaukH.
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Unknown strong earthquake in the Issyk-Kul depression

A.M.Korzhenkov'? S.V.Abdieva‘, E.A.Rogozhin', A.A.Sorokin'
'Shmidt Institute of Physics of the Earth, RAS (Moscow, Russia)
*Yeltsin Kyrgyz Russian Slavic University (Bishkek, Kyrgyz Republic)

The presented paleoseismological and archeoseismological materials testify the occurrence of the strong earthquake in
the end of XVIII — the beginning of XIX century in the south-west of the Issyk-Kul Lake region (northern Tian Shan,
Kyrgyzstan). Local seismologists know nothing about it. This earthquake has formed (or increased) the 20-km fault
scarp along the northern mountain frame of the Alabash-Kongurlyong depression; has formed swampy area and
dammed lake in front of the foothill ridge — Kokonadyr-Tegerek; has destroyed the medieval fortress on the Alabash
pass and has destroyed or severely damaged the medieval grave monuments at the cemetery of Kongur-Olyong settle-
ment. During this earthquake a unique relief form — step-like compensation graben — was formed in a back of the fault
scarp. Judging by the fault scarp parameters, a magnitude of the studied seismic event was not less than 7, and the inten-
sity of the seismic oscillations was more than IX balls. The age of the earthquake was determined by deformation of the
Kalmyk graves (1771) in front of the fault scarp and the time of reparation of medieval grave monuments (mid XIX cen-
tury). These data has to be considered at compilation of a New Map of Seismic Zoning of the Kyrgyz Republic.

Keywords: earthquakes, fault scarp, paleo- and archeoseismology, seismic deformations, Issyk-Kul Lake, medieval
monuments.
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Kyabmypbl Homo:

UY3A0Bble cro/sembsl
MUAAUOHOAEemMHelu ucmopuu
Om apxaHmpona

go 4yeaoBeka pa3ymHoOro

EBrenmnit Hukonaesud YepHBIX NOATOTOBHII AaA «IIpHPOABI» IHUKI U3 MATH CTATEH, IOCBAILECHHBIX HCTO-
pun Homo — 4el1oBeKa, HACYUTHIBAIOUIEH 6ojiee 2.5 MJIH JIET, H €r0 IO CYyTH 0€CYHCIEHHBIX H MHOI000-
Pa3HBIX KYJBTYP. AHTPOIIOJIOTHYECKAA 3BOJIOIHUA OT APXAHTPONOB 10 Homo sapiens, HaIPpaBI€HHOCTb
M JHHAMHKA TEXHOJOTHYECKOTO H COIHAJTBHOIO PA3BHUTHA YE€IOBEYECKHX KYJIbTYP 3aBHCEIH OT ILEJIOT0
pPAIA 06CTOATENBCTB. B uHC/ie IEPBOCTEIIEHHBIX (DAKTOPOB 32aYACTYIO YKAa3BIBAKOT HA IEPEMEHIUBYIO I'€0-
HKOJIOTHYECKYIO CHTYAIIHIO HA HAIIIEH IJIAHETE, OOYCIOBJIEHHYIO IPHIYUHAMH, KPOIOIUIHUMHUCA YKE€ B KOC-
MHU4YecKOM chepe. B mpennaraeMoii CepUuH B3aHMOCBA3aHHBIX CTATEH BHHUMaHHE OyJeT COCPETOTOUCHO
Ha Hanu6oJiee 3HAYUMBIX, KJIIOYE€BBIX KAPTHHAX BCE€H HNPOTAKEHHOM HCTOPHH KyIbTyp Homo.

E.H.9epHbIX

Hrnemumym apxeonozuu PAH (Mockea, Poccus)

C HA4YaJIOM YETBEPTUYHOTO IEPUO/A HA 3E€MJIE MOABUIICA HOBBIN BH/I IBYHOI'MX MJICKOIIUTAIOMNUX — YEJOBEK, UIIN K€
Homo. B npejimaraemMoit CTaTbe OXapaKTEPU30BAHBI OCHOBHBIE AHTPONOJOTHYECKUE TPYHIIB APXAHTPONOB — H.habi-
lis, H.erectus w H.ergaster, a Taxxe 60Ji€€ MO3/HAA U BECbMa CBOEOOpA3HAsA I'DYNIA HeaHaepTanbLes Homo nean-
derthalensis B CBA31 ¢ UX A(PPUKAHCKON NPAPOANHON. HaMedeHbl YETHIPE BAKHEUIINE BEJIUKUE MEKKOHTUHEHTAb-
Hble MUTpanuu u3 AQppuku B EBpasuio. HakoHew, NPUBEAEHBI OCHOBHBIE TMIIOTE3Bl 3APOXKAeHUA H.sapiens. Cnenu-
AJIbHOE BHUMAHME y/IE€JIE€HO IATON BEJTUKON — TAKKE MEKKOHTHHEHTAIbHON — MUTPALMU H.Sapiens, BOJIHbI KOTOPOM
IIEPBOHAYAJIBHO ObUIM HAIIPABIEHBl B ABCTPAINIO, 4 34TEM B AMEPUKY. B CBA3HU C JIEJHUKOBOU 3MOXON IIEUCTOLIEHA
HA0/II0/JaJIOCh PE3KOE NMOHMKEHUE YPOBHA OKEAHCKUX BOJ. DTO M NO3BOJIMJIO MHUI'PAHTAM O6JIATOINOJYYHO JOCTHYb
AMEPHUKM YEpPE3 BPEMEHHO CTABIIYIO CYXONYyTHOM BepUHIHUIO, 2 NEPEXO] B ABCTPAIUIO IPOXOJUI YEPES CUIBHO 06-
menesmui Toppecos npoaus. C NATON MUI'PALMEN CBA3AH (PUHAJ IVIEHCTOLEHA, KOI/ld €BPA3UIICKUE KYIBTYPBI H.Sa-
piens CyMenn OXBATUTb BCE MATEPUKHU 3€MIN (MCKIIOYAsd AHTAPKTUY). BaxHeNMe y3/10BbIE MOMEHTBI PAHHEN UC-
TOPHUU YEJOBEYECTBA TECHO YBA3AHDBI C JAHHBIMM A4PXEOJOIMU U NATE€OAHTPOIIOJIOIUH.

KiiroyeBbie CIOBA: 1AJICOAHTPOIIONOT U, YETBEPTUUHBII IEPHUO/], TAJICOTUT, MEKMATEPUKOBBIC MUTPAIIHH.

€TBEPTUYHBIN MEPUO]| C €0

[IPUMEPHOM IPOTAKCHHOC-

TBIO B 2.6—2.5 MJH JIeT Ka-
JKETCS TIOPA3UTENBbHO KPATKUM Ha
¢ oHe 1106aAbHON HCTOPUHN 3EMIN
MPONOIKUTENBHOCTBIO 4.5 MIPJA
net. Ilepuog 3TOT UMEHYIOT TAKKE
AHTPOIIOTEHOM, BE/Ib UMEHHO C €T0
HA4YaJIOM CPEJU MJIEKOMUTAIONUX
MMOSIBUJICS HOBBIM BHJ — YEJIOBEK,
unu Homo, Kak €ro B JIATUHCKOM
BAPUAHTE UMEHYIOT AaHTPOIIOJIOIH.
JJ1s1 BCETO COBPEMEHHOI'O YEJI0BE-
YeCTBA AHTPOMNOIEH JIIUTCA U IO
HACTOSINUH I€HbD.

Egzenuii Huxonaeeéuu Yepuwvix, 00Kmop
UCTNOPUMCCKUX HAYEK, npogheccop, unremn-Kop-
pecnonoenm PAH, 3agedyroujuii nabopamo-
pueti ecmecmeenHOHAYUHBLX Mem0006 HH-
cmumyma apxeonoeuu PAH. Obaracmos Hayu-
HOLX UHMePeco8 — UCMOPUs MexHoN02ull
u cmpykmypa opesnux KyJismyp u ooujHoc-
meil Eepasuiu.

© Yepuwix E.H,, 2018
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Interior

(xema XpOHOJIOrMYeCKO NOCNeA0BATENbHOCTH BAXHENLIMX reo0rMyeckux 3nox u gopmayuit 8 uctopuu 3eman. KpacHoi ctpenkoit

NOKa3aH nepuoj CyuwecTsoBaHUA 4YenoBeKa.

Ype3BpIUaNHO CA0XKHYIO /IS IOHUMAaHUs BeceMup-
HYI0O HUCTOPUIO YEJIOBEYECTBA MU3y4d€T psAJ HAVK,
HO BAXKHENMIAA POJIb NPUHALIEKUT JBYM JUCLUILIN-
HaM — COOCTBEHHO MCTOPUUECKOI, 4 TAKKE APXEOTIO-
I'MHU. 3AMEYY, UTO U B TOM «[y3TE» POJACTBEHHBIX HAYK
KapTHUHA KAXKETCA BECbMA CTPAHHON M B UEM-TO, MO-
JKET OBITh, JAXE MAJOPECAIbHONU: B IIPONOPLHUOHAID-
HOM IIOKPBITUU I'€HEPAJIBHOI'O IOJOTHA BceMupHoi
UCTOPUU NOAABIAI0MAA Joad — 99.9% (1) — HaxoauT-
Cs 110/, OYEBUAHBIM «HAJ30POM> APX€EOJOTrUU. B3pbIB-
HO€E PACHIMPEHUE MAPAAUTMBI 3TOU HAYKU JAPUT HAM

pubs.usgs.gov/gip/2008/58/

HEBEPOSATHOE MHOTOOOPA3UE KYJALTYP Ha NMPOTLKEH-
HOM OTPE3KE BPEMEHU U HA HEOHO3PUMBIX IPOCTPAH-
creax Craporo u Hosoro Csera. DTOH IeHEPaIbHON
npobnaeme 6bUIa MOCBAMIEHA MPEAIIECTBYIOMAsA KPYII-
Hag nybaukanus B xkypHaiue «I[Ipupopa»*. Hacrosmas
CTaThsl NPOAOJIKUT OOCYXIAEHUE NAHHOU IPOOJIEMBI,
HO YK€ C IPUIIETIOM HA €€ UHBIE TPAHU.

* Yeprwix EH. ADXEOIOryst 1 HCTOPUSE: XPOHOIOTO-METOLONOTHYE-
CKMI1 JUCCOHAHC POACTBEHHBIX HayK // Ilpupopga. 2017. Ne3.
C.57-04;2017. Ne4. C48-57.
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AdpuKaHcKas KonbiGenb YyenoseyecTa

B nocnennee BpeMs (PAKTUYECKU BCS HAYIHAs O6IIe-
CTBEHHOCTDb COIVIACHA, YTO HAUOOJIEE PAHHUE, KAKY-
MUECS NMPUMUTHUBHBIMU M COBEPIIABIINE CBOU IEP-
BbIC IMArU HMOMNYJIAIIUN YEJIOBEUECKUX OCO6EH 3apO-
JUINCh HA APPUKAHCKOM KOHTHHEHTE. TaM K€ Mbl
BU/IUM U UCTUHHYIO KOJIBIOETIb BCETO YEIOBEUYECTBA,
Ijle, CJIOBHO B KECTKOM (POKyCe, IPOABUIL CeOs 1IPO-
LIECC IBOJIOLUU NPEJMECTBYIONUX YETOBEKY IOMU-
HUJ-aBCTPAJTONUTEKOB. [I0 BHEMHEMY OOGIHUYBIO
Homo B T€ MOPHI HE OUYCHD CHJIBHO OTINYAJICSA OT CBO-
UX COCENEU MO CEMEUCTBY I'OMUHWJ — IIUMIIAH3E,
TOPUJII, OpaHIyTaHOB. OJHAKO OKa3a70Ch HEBO3-
MOZKHBIM IPOUTH MUMO CAMOTO IVIABHOTO B 3TOM II€-
peJlOMHOM mpolecce: Homo, B OTIUYUE OT NMPOYHX,
MOTIJIM BBIJIEJBIBATE OPYJAUs, XOTA OPYAUSA 3TU U BBI-
[JIAIENN HEXUTPBIMU U MaJOBBIPA3UTEIbHBIMU. TeM
HE MEHEE TO YK€ ObUIM CHEIUATbHO M HAMEPEHHO
066UTHIE C ABYX CTOPOH KAMEHHBIE TAJIbKU C 320CT-
PEHHBIM PabOUYUM KPaeM, KAKUX NPOYHUE I'OMUHUJILI
CO3/1aTh OBIM HE B COCTOSIHHUH.

OJHAKO 32aIUMCsI BOIIPOCOM: OBUIO JIU B T€ OT/ja-
JIEHHBIEC OT HAC BPEMEHA HeuIMo maKoe, YTO MOTIJIO Obl
NPUBECTH K CBEPUIMBIICHCA KAPJUHATBHOHN TPAaHC-
popmanun? Unu xoTs Obl HOATOJKHYTh K TAKOT'O POJa
nepeMeHaM? B KOHEYHOM UTOTE 3TH METAMOP()O3bI
pENUTENBHBIM 06PA30M OTPA3UINCh HA CY/b0AX BCe-
IO 3¢MHOTO mapa. Y npeanonaraeMoe Heumo NOJLKHO
ObLJIO OBl MK NPEJUIECTBOBATD, WIN K€ CBEPIIATHCS
MAPAJUIENBHO C 3APOXK/JEHUEM HOBOU KU3HU.

B 3TOM psly Hallle BHUMAHUE IPUBJIEKAET, IPEXK/E
BCETO, UCTOPUA U Cyabda CpeauseMHOro mops. Cpas-
HUTENBHO HEJABHO K TAKOTO POJA COOBITUAM OOpPATH-
nuch aBTopsl «IIpupoas» KH.Hecuc u A.B.bsanko [1, 2].
[Top6opKa UX CTaTeid BpIIUIA 110/ OOIUM HA3BAHUEM
«Kak CpeauseMHOE MOPE BBICOXJIO U UTO 34 3TUM IIO-
cnef0Bano», [IpegoCcTaBUM CJI0BO aBTOPAM.

Jaeno uzeecmno, umo 00HO U3 Haubosee opama-
MUMECKUX COObLMULL NOCACOHUX IMANO0E UCTNOPUL
3emau — u30nAYUA U NOSHOe Bbicbixatue CPeou3emmo-
20 MOPSL 8 KOHUE MUOUeHd, NPUOTUSUMENbHO 6 MIH
Jiem Ha3ao..

[Cobuimuio] npedwecmeosano omoenenue Cpeou-
3eMH020 MOPA CHauanra om Huoulickozo oxeand,
a nomom om AMmaarmu4ecKozo.. <..> ['ubpanrmapcro-
20 npoausa mozod me Cyuecmeosano. Cpeousemnoe
Mope npespamunocs 6 blCOXULUL CONOHUAK, Ha OHe
KOMOP020 HAKONULACH 08YXKUJLOMEMPOBAL MO
coau. <..> Haxomneuy, omxpuoinca F'ubparmapcxuii npo-
JUB, U 8 ObLBULEE MODE XAbLHYL 6000NA0. Beauvatiuiuii
6 ucmopuu naaremol: 800 m 8bLcOMbL U PACX00 B00bL
6 comnu Huazap! Ouens 6b.cmpo — 6 2€0202U™eCKOM
macwmabe epemenu menHoseHHo — Cpeousemrnoe
03epo-mope 3anoNHULIOC, MOPCKOLL 80001 U CMAJLO
3AAUB0M AMAAHMUMECKO20 0KeaNd. DMon MOMeHMm
ommeuaem 6 2e0102UHeCKoll UCMOoPUL KOHelY Muoye-
Ha u Havano nauoyera 1, c.3—-4].

BecpbMa mpuMedaTenbHO, YTO MBICIb O NOJAHOM
nepecoixanuu Cpeousemmnozo Mopsa 6 6epXHem Muo-

HekoTopble TMNbI ApeBHENWNX KaMeHHbIX opyauit B BocTou-
Hoit Adpuke.

yene BpICKa3aa eme B 60-X rofax MPOIIOro CTOJE-
THUA PYCCKUM ydeHbd M.C.HymakoB, paboTaBmuu
[JTABHBIM T'€OJIOTOM Ha CTPOUTENBLCTBE ACYaHCKOMU
MJIOTUHBI, YTO MEePEeKprBasa HUl B mONIyTOpa THICA-
YaxX KWIOMETPOB OT BHAJEHUSA 3TOU BEIUKON pEKU
B CpeguseMHoe Mope. Toraa npogoounocs paseeoou-
Hoe Oypernue nonepex HuabCKo20 a0xca. Ipu 3mom
ObLIU OOHADYICEHBL OMAONCCHUA, OOHOZHAUHO CEUIe-
Menbemeyouue 0 Mmom, Ymo HeckoabkO MUAIUOHOE
Jem Ha3ao pexa npomexanda no KaHboHy 24YOUHOL
ceviue 800 m, 9T0 COMMAKAIO HUI CO 3HAMEHUTHIM
I'pana-Kanbonom B CebepHor AMepuke. UIMEHHO TaK
1 POJUNACH UZEA O IIEPECBIXAHUU MOPA [3].

Buicoixanue u nocaeoyrouee 6ospoiucoenue Cpe-
OU3CMHO20 MOPA Col2DaU DONLULYIO POSb 8 UCTNOPUL
Kaumama 3emau u euopono2uu Muposozo oxearda.
<> TIpu svicolxamniys MOP KAUMANM CIMAHOBUNCS C)-
we, n1eca CMeHANUCL CINeNAMU, 3amem uies 0opam-
nulil npoyecc. Omemynaenue 1ecoé 8 Appure moano
ObLMb MONUKOM K 1MOMY, 4MoObl NPeoxu 4eroserd
CIYCMUNUCH C 0ePeBbes U NepeutiiL Kk neuiem) xoxcoe-
Huto. Hmenno 6 mom nepuood omoeaundics 6emeb,
810OCICOCNBUL 0ABULAS HAYUANO ABCNPALONUNCKAM
u wenogexy [1, c.3—-4].

M BOT 4TO MOXKET OBITh TAKXKE BECbMA JIOOOIBIT-
HBIM JIJI HAMIEH TEMBL: ...2.73 MAH 1em na3ao 6 Cesep-
HOM NOAYUWAPUL DE3KO 3AKOHUUACA HAUABUIULLCA
4.6 M nem Ha3ao u npoOOANCABULULICA NOYIMU 2 MAH
aem menavlii nepuood, 603HUKAU U CMALU ObiICmpPO
pacmu 20prbie OHUKL, YDOBCHb OKedrd HaAYd Nad-
oamao u bepurzo6 npoaus onams 3amxmnyaca [1, c.5].

Mpbl BCHOMHHM 3Ty 4Ty — 2.73 MIIH JIET Ha3a/, —
KOI'/la CTOJKHEMCS C BeECbMa OJIM3KOM K HEN €IIe pas,
HO Ta OY/JET CBA3aHA YK€ C MHOU BETBLIO HAIINUX UC-
CIeJOBAHUII.
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W B 3aKII0UEHHE JAHHOTIO pasjeiia J06aBIIo, 94TO
CBSI3b I'PAHJAMO3HBIX KOJIIANCOB CPEeAUu3EeMHOMOPDS
u cyzie6 JPEeBHEUINX BUJIOB YEJIOBEKA OUYEHBb TPYJHO
JI0Ka3aTh: OECCIOPHBIX (PAKTOB U MATEPUAJIOB NPS-
MOTO XapaKTepa IOKA YTO COBCEM HEMHOI'O, U PAH-
HHME IIATd HOBOT'O BHJAd MJIEKONUTAIOMHUX KAXKYTCA
HBbIHE KpalHe 3bI0KuMU. OJJHAKO, HABEPHOE, ObLIO OB
JIETKOMBICJICHHBIM IPONUTHU MHUMO 3TOH BIEYATIAIO-
meN KAPTUHBI CJIOMOB, BE/Ib BECh OTPOMHBIN CEBEP-
HBII apeas AQPUKAHCKOTO MATEPUKA BO MHOTOM 3a-
BUCHUT OT I'MI'AHTCKOTO 6acceriHa CpeIu3eEMHOTO MO-
pA, KOTOPOE B HAIIE BPEMSA ABJIAETCA IO CYTH 3aJIU-
BOM ATJIAHTUYECKOI'O OKECAHA.

ApxaHtponbl AGpuku

[Ipo1ecc 3BOMIOINY FTOMUHHU/I-ABCTPAIONUTEKOB IIPHU-
BEJI K MOABJIIEHUIO APXAHTPOIOB. OTU APEBHENIINE BU-
JIbl 4EJIOBEKA B MaJICOAHTPOINOIOTUH MOAYINUIN HAU-
MeHOBaHUA Homo babilis, H.erectus u H.ergaster, 4To
B IEPEBOJIE C JATHIHU OOO3HAUAET YEJIOBEKA «yMeE-
JIOTO», «IIPAMOXOJSAIIETO» U «TPYAAMIETOCA> («IIPO-
U3BOJANLETO OPYAUS»). Haubonee panHue pparMeH-
Thl UX CKEJETOB, COIPOBOXAaBIINECT 00pabOTAH-
HBIMHU KAMEHHBIMU TaJIbKaMM, OBIIN OOHAPYKEHBI
B IOxkHOIT U Bocrounon A¢ppuxe. I1o BCeit BEpOAT-
HOCTH, UMEHHO T€O3KOJIOTUUYECKUU (PAKTOP 3TOTO
OOMUPHOTO apeana 60Jee BCETO COOTBETCTBOBAI
KapJAUHAJIBbHBIM 3BOJIOLNUOHHBIM IPEOOPA3ZOBAHUAM
romuHua B Homo.

HaBepHOE, CAMBIM 3HAMEHUTHIM MECTOM U3 YUC-
J1a CBA3AHHBIX C NPAPOJUTENAMHU UYEIOBEKA CPEAU
A(QPUKAHCKUX 3aIOBEAHBIX NAMATHBIX TOYEK MOXKHO
cunTaTh ONAYBANCKOE yIenbe Ha cesepe TaH3zanum.

Australopithecus Homo habilis

(romuHng) poct — 159 cm

Homo erectus
poct — 160 cm

Apean BaXKHeNWMNX MaTepUanoB, CBA3AHHBIX C KynbTypamu Ho-
mo habilis, H.ergaster n H.erectus, Ha kapTe Adpuku.

OHO CTaJ0 3HAKOBBIM JIJI1 BCET'O HCXOJAHOTO IMEPHUO-
Ja BceMUpHOU UCTOPUM YETOBEUYECTBA, CO3BYUHBIM
CJIIOBOM 010064H HAa3BAHA IEPBAsL KYJIbTypa OOpa-
OOTKM KaMHA. 31€Cb U OKA3aJUCh COCPEJOTOUYEHEI
CJIEeJBbl, MOXET OBITb, HANOOJIEE BBIPA3UTENbHBIX
JPEBHENIUX MCTOKOB KYJIBTYp KAMEHHOI'O BEKA,
HJIM K€ NAJIeO0NUTA. [T0XKANYH, IOYTH UCKIIOYUTEIIb-
HO Ha MaTepHUaIaX APPUKAHCKON KONBIOENN MATEO0-
AHTPONONIOTAM YJAJI0Ch NPOJEMOHCTPUPOBATDL KOP-
pensAnuio 06b€MOB I'OJTOBHOTO MO3Ta Y PA3TUUYHBIX

Homo neanderthalensis Homo sapiens sapiens

poct — 165 cm poct — 170 c™m

poct — 110 c™m Bec — 50 kr BeCc — 60 Kkr Bec — 80 kr Bec — 70 kr

Bec — 40 kr repBble opyauns OTKPbITNE OTHS nepBble 3aXOPOHeHUs nepBsble NPoV3BeaeHNs

MCKyCCTBa

npsa MOXOAALLMM FOBOpHU_LI/II;I rpynnoBas OXoTa cneunanm3npoBaHHble

opyaus opyAams 13 pora 1N KoCTu

A =

120-cospem.

3500-2500 2500-1800 1900-400

TbICAY NeT Ha3ag

(02 aBCTPaJIONNTEKOB K COBPEMEHHOMY BUAY YesioBEKA: OCHOBHbIE XapPaKTEPUCTUKMN.
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06wuit Bua Onpysaiickoro ywenss B CeBepHoit TaH3aHum (en.wikipedia.org).

BU/IOB JIBYHOTMX — OT T'OMMHH/-ABCTPATONUTEKOB
BIUIOTH 10 paHHUX H.babilis n H.erectus u cospe-
MEHHBIX H.sapiens. IIO3UTUB 3TOU KOPPEIALUU
MEXAY OMOTOTUYECKUMU MOKA3ATENAMU U XAPAKTe-
pOM COIMATBHBIX MOCTHXKEHHUN KYJIBTYD OKa3aJICH
YPE3BLIYANHO IOKA34TEJbHBIM [ MOHUMAHUA
IIPOI'PECCA B PA3BUTUU YEJOBEUYECTBA. VMIMEHHO
C 3TUX BUJOB dPXAHTPOIIOB U 3aPOXKAACTCA HA Ha-
€W IUIAHETE HUCTOPUA YEJNOBEYECKUX KYIBIYD —
Kynpryp Homo (KXOM).
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MWNNMOHBI NET Ha3ag

061bem yepenHoi KOPOGKM — BMECTM/INLLA FOJIOBHOTO MO3ra —
y 0co6eil 0T aBCTPaNoONUTEKOB 10 COBPEMEHHOTO YE0BEKa.

OcHOBHble KOMMOHeHTbl KXOM

[ToA KyJAbTYpOIl JAHHOTO THUIIA MBI HOJPA3yMEBAEM
Ccriequ(PUIECKUA 6GUOCOIUANBHBIN (DEHOMEH, BHYT-
PEHHIOIO CTPYKTYPY KOTOPOTO ONPEAENAIOT YETBIPE
BAKHEWMIINUX KOMIIOHEHTA. M3 HHUX J/BAa IHAOTAM-
HBIX — OUOJ02UYECKUll U COUUanbHoiti. Ha TepBhIid
B3IJIAJ] KAXKETCA, 4YTO 3TU COCTABIISAIONMNE TPYSHO COB-
MECTUMBI MEXAY COOOMH, BEAb 34ECh NPUUYAIUBO IE-
PENIENUCH 1BA BECbMA KOHTPACTHBIX MUPA — KUBOT-
HOTO U 4en0BeKa. OTHAKO B PEWIBHOCTH UX TECHBIN
U, 110 CyTH, BEYHO HEPYIIUMBIH CUMOHUO3 COMHEHUI
HE BBI3BIBACT.

BHuOIOrH4eCKu 3HAOTAMHBIM KOMIIOHEHT.
Hocurenem KXOM CayXuT HEKasA BIIOJHE OIpELe-
JIEHHAA AaHTPOTOJIOTUYECKASA TPYIITA WX MOIYIAL U,
NPEACTABIAIOMAA CO60M 6UONOrnIecKoe GOPMUPO-
BAHME — HaIpuUMep, IeMs Wiu Ki1aH. ITogo6HOrO
pOJia MOMyJNAIUAS MOXKET BBIJCIATHCA — XOTA U COB-
ceM HeOo643aTENbHO — Ha (POHE OKPYXKAIOIUX €€
MHBIX (POPMUPOBAHUI GONBITMM UM MEHBIIUM CBOE-
06pasuemM GUOJIOTUYECKUX NPU3ZHAKOB, BKIIOYAd Te-
HeTUYeCKUe. Yame BCETO I BhIABJIECHUA TAKUX IIPHU-
3HAKOB HCCJIEJOBATENU NPEANOYUTAIOT COMOCTAB-
JIATH APYT C JPYIOM TEPPUTOPUAIBHO U XPOHOJIOTIU-
4eCKU OJM3KHE AHTPOIOJOruYecKue rpynnsl. OjqHa-
KO Takasg NMPOCTPAHCTBEHHO-BPEMEHHAA GIU30CTh
NPEACTABIAETCA COBEPIIEHHO HEOOA3ATENBHON: JI0-
CTOMHBIE BHUMAHUA MAPAJJIEINA MOTYT O6BITH O6HAPY-
JKEHBI U CPEJIN BECbMA OT/IAJICHHBIX U PA3HOBPEMEH-
HBIX (POPMUPOBAHUM, KOT/1d IPUXOAUTCI UMETD JEN0
C MUTPALUAMH, PACTAHYBIIUMUCA HA THICAYU KHUJIO-
MeTPOB. KOMIIIEKC Pa3HOOOPA3HBIX MPU3HAKOB Ta-
KOI'O pojia U SBJAET COOOU OMONIOIMYECKUH PyHIA-
MEHT KaXA0TO (PEHOMEHA.
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ConHaJbHBIH 3HAOTAMHBIM KOMIIOHEHT OII-
penensger CTpykrypy o060 KXOM. OH KOpeHuTcs
1 NPOSBISAET CeOs ICHEE BCETO B KOHKPETHOI MOIY-
nAnun Homo — B TBOPUECTBE, HALIEJIEHHOM HE TOJIb-
KO HAa MATE€PHUAJIBLHBIE, HO U HA J[yXOBHBIE (DOPMBI ObI-
TUA. [I03TOMY OHATHE «KYJIBTYPA» B KAYECTBE BAK-
HEUIMero Npu3Haka 00643aTENbHO IOJAPA3YMEBAET
€nocob ee Cyuecmeosanus NI Ke M0o0elb OblmUs.
[Tpu 3TOM CIEAYET MOJUEPKHYTD, YTO, KOI'Zld CTABUT-
Csl 1I€JIb BBIABIECHUA OCOOEHHOCTEH U CBOCOOPA3US
KaKIOM U3 KYJIBTYP, B IBHOM OOJIBIIMHCTBE CIY4YAE€B
YEPTHI COLUATBHOTO KOMIIOHEHTA OKA3BIBAIOTCA CY-
IMECTBCHHO oonee BprHBI/ITCHbeIMI/I N 3HAYUMBIMU
B CPaBHEHUHU C IPHU3HAKAMU OUOJOTHUYECCKUMHU.
[TpaBja, pa3nuyusg OOGBIKHOBEHHO CTAHOBATCS 3AMET-
HEe JIUIIb HA IHUPOKOM IIOJIOTHE IIPU COINOCTABIIE-
HHUU MHOXECTBA UHBIX KYJIBTYP.

JBa APYIUX KOMIIOHEHTA OTHOCATCA YK€ K BHEII-
HUM, WIHN K€ 3K30IAMHBIM. JI1002as KyJIbTypa HUKOTJA
He CYIIECTBYET BHE gpemenu U npocmparncmea. I1o-
3TOMY BHEITHUE KOMIIOHEHTBHl HEIPEMEHHO IIPUBIIE-
KaIOT K C€6€ MPUCTATBHOE BHUMAHUE: OHU B TOI WU
WHOU MEpPE BO3AEUCTBYIOT HA Y3J0BBIE CTPYKTYPHI
Kaxgoi KXOM.

I'e03KOMOru4eCcKu 3JK30raMHBIM KOMIIO-
HEHT OTHOCHUTCS, 6€3YCIOBHO, K TEM, YTO 06JIaJAI0T
YPE3BBIYANTHO MOIHBIM BO3JEUCTBUEM KaK HA 6a30-
Bbl€ 3J1€MEHTHI CTPYKTYphl KXOM, TaK 1 Ha BeChb ee
O6JMK. B BeJEHUN/BIAJICHUN KAKIAOU U3 KyJIBTYP
OOBIUHO HAXOJUTCs, KAK IPABUJIO, HEKUI Y4aACTOK
cymu (C HENPEMEHHBIMU U PA3JTUYHBIMU BOJHBIMU
MCTOYHUKAMM), CHYXKAIMMUIA CTEPKHEBBIM Obecmeye-
HHUEM €€ (PU3UUECKOTO CYIECTBOBAHUA. 3HAYUMOCTD
MOJOOHOTO y4aCTKA I KYJIBTYPBl ONPEJENAETCH,
BO-NIEPBBIX, CBOEOOPAZUEM €r0 TE€OJOTHUYECKOTO
CTPOEHUA BKYIIE C I'€OJ0I'0O-MUHEPAJIOTUYECKUM CO-
CTA4BOM HEAP M, BO-BTOPBIX, XAPAKTEPOM XUBOU
NPUPOJBL, T.€. PACTUTEIBHLIM U KUBOTHBIM MUDPOM.
JOCTYIHBIE KYJIBTYPE TEXHOTOTUYECKUE METOJBI
KU3HEOOECIIEUEHUA ONPENENAIOT BO3MOXKHOCTH €€
HOCHUTENEN B peann3anuu 60raTcTs Ha MO/BJIACTHON
TEPPUTOPUHU.

ITOATBEPKAECHUE UPE3BBIYANHOTIO BIUAHUSA ITOM
COCTABJIAOMIEN HA KOHKPETHYIO KYJIBTYPY BPSAJ 14
TPEOYET OCOOBIX I0KA3ATENAbCTB. UMEHHO MO3TOMY
CaAMO€ HA4YalI0 CTATbU NMOCBAIMEHO OOCYXKAECHUIO
BO3/JIENCTBUI, CBA3AHHBIX C KOJutancaMmu Cpejusem-
HOMOPBbs, Ha IPOLECCHl UCXOJAHOM 3BOJIIOLUU B AH-
Tponorenese. Tak, gaxe B TITyOOKOU JIEAHUKOBOU
JPEBHOCTH IUIEUCTOILIEHA CIIOCOOBI CYIIECTBOBAHUS
ApXaHTPONOB ceBepa EBpasum — OIMU3 MOTYYETro
JNEJAHOTO MAHLUPA — UYPE3BBIUANHO OTIUYANIUCD
OT TE€X, YTO ObUIM XAPAKTEPHBI JJIA MONYIALUN DK-
BATOPUANTBHON ADPUKU. MK Ke, CKaXKeM, Pe3yJIbTa-
TAMU BEJIUKUX II€PECEICHUI HAPOJOB 4aCTO CTAHO-
BUJIUCH KAPAUHAJIbHBIE NEPEMEHBI IPUBLIYHBIX /A
HUX I€03KOTOTUYECKNX JIAHAMA(PTOB, U 3TO BIEKIO
324 COO0M pe3Kue NMEePEMEHBI B UCXOJHBIX MOJEIAX
6BITHA MUTPUPYIOMUX KYJIbTYP. M HAKOHEL, AKTHUB-
HO€ BO3JECHUCTBUE YEJOBEKA HA OKPYXKAIOWYIO €ro

NPUPOAY MOIJTO NPUBECTU — U HE CTOJIb VXK PEAKO
NPUBOAUIO — K KATACTPO(PUYECKUM AHTPONOTEH-
HBIM Katactpodam. Ilocneanue, B CBOIO OYEPEND,
OTPAXKANNCh HA XAPAKTEPE U CYMHOCTU KOHKPET-
HBIX U OXBAUYEHHBIX 3TUMHU KATACTPO(DAMHU KYIBTYD.
ITpaBaa, BCE 3TO ¢ MAaKCUMAJIbHBIM, HO IE€YAJIbHBIM
3((EKTOM CTANIO NPOABAATL CeOs yXKE B TE CTOJE-
THSA, YTO MBIl COOTHOCUM C MO3AHENINMHU IEPUO/A-
MU BCeMUPHON UCTOPUU — UHAYCTPUATBHBIM U I1O-
CTUH/IYCTPUATBHBIM. AHTPOIIOIEHHOE BO3/ICHCTBHUE
Ha NPUPOAY U KIUMAT BCEU MIAHETH CTPEMUTEND-
HO HAPACTAJIO0, UYTO U MOCIYKUIO TOTYKOM K NPUHSA-
TUIO B paMkax OOH nenoro psaga BOUCTHUHY Tpe-
BOXHBIX JJOKYMEHTOB O HEOOXOJAUMOCTH OCOOOr0
BHUMAaHHUS K 3TUM IPOOJIEMAM YXKE ABHO INOOANIb-
HOI'O XdpaKrepa*,

YeTBepThIil XPOHOJIOTHIECKHUH (BPEMEHHOMH)
9K30TraMHBIH KOMIIOHEHT IIPEJCTABIAETCA BECH-
M4 HECXOJHBIM C NPEABIYIIUMU — ABYMA 3HJOTAM-
HBIMHM 1 3K30TAMHBIM — I10 IPEUMVIECTBY TEM, YTO
OH HE MATEPUAJIEH U HECET HA ceOe ONpe/e/NeHHbIE
4YePTHl BUPMYANbHOCMYU. JAHHBIA KOMIIOHCHT Ka-
KETCHA TPEAENbHO HE3ABUCHUMBIM OT CTPYKTYPHI
KXOM, NOCKOJBKY CONPSXKEH € A0COMIOTHO HEJO-
CTYHHbIMI/I YCIOBCKY ABJICHUAMUA HeOEeCHO-KOCMUYe-
CKOT'O KOPHS, B€/Ib JTI0ObIE paCYeThl BDEMEHU BCEI/A
JOJKHBL UCXOJUTh U3 HEOECHBIX PUTMOB U MOJHO-
CTBIO OT HHUX 3aBUCETh. C KOCMOCOM OKa3BIBAIOTCA
CBA3AHBI, HAIIPUMED, YETKO OOYCIOBIEHHBIE JIBUXKE-
HHEM IUIAHET U BBIPAXKEHHBIE B XPOHOJOTUYECKUX
OTpCSKaX pI/ITMbI I(Z].p/i[I/IHH_JIbeIX H€pCM€H B Opr-
JKAIONEH 4YeTOBEYECTBO TI'E€O3KOJOTUYECKOHU cpeje.
B 4aCTHOCTH, 3TO OTPAKEHO B 3HAMEHUTBLIX IIUKIAX
MunankoBr4a (MX MBI KOCHEMCS YK€ B CIEAVIOMEN
cratbe 06 ucropun KXOM). OgHAKO IIPU 3TOM BCE
OOGIHOCTU BBICTPAUBAIOT CBOU PA3HOOOPA3HBIE Ka-
JIEHAAPHBIE CXEMBI, XOTS, KOHEUYHO, OHU HBIBAIOT CO-
BEPIUIEHHO PA3JUYHBL 110 (POPME, HAUNHAA C CAMOU
NPUMHUTUBHON. McunCli€eHne BPEMEHHU JIIOAU BCET/A
BEAYT MO0 MO YUCIY NPOMENMUX AHEH, TUOO0, CKa-
JKEM, IO YMCAY MUHYBIIUX CE30HOB — 3UMA—JIETO—
3UMa—JeTo.. IlocieHnue B CYMHOCTH O3HA4YaloT
YK€ TOJJOBBIE OTCYUETHL. Be3 3TOro HEe MOXET 06XO0-
JUTBCA CTApaHUE OOO3HAYUTH JIIOOYIO UpE3BbIYA-
HYIO BPEMEHHYIO OTJAJEHHOCTh KAKOTO-TM60 3HA-
KOBOTO /Il KYJIBTYPBI ABIEHUA, COOBITUA WU JTHU-
HOCTH — CK4XK€M, JJETEHAAPHYIO JPEBHOCTD BEIUKO-
Io (Jpyrux seap He 6piBaeT!) NpapojguTesIs TOro Wiun
MHOTO COIUYMA...

Ha 6ermplit B3r1s]], BO3/ICHCTBUE XPOHOJIOTHUYEC-
KOT'O KOMIIOHEHTA HAa 0a30BBIE JETANU CTPYKTYP

* Hemaioe 4rc/Io OJOGHOTO POA JOKYMEHTOB IOSIBIIOCD YIKE BO
BTOPOH IOJIOBUHE NPOIIIOTO U B HAYAJIE€ HBIHEIMHETO CTOJETHS.
31€Ch HATIOMHIO TOJIBKO O TEX, YTO KACAIOTCA Hamubosee OOIuX
npo6sem: 310 Becemuphas xaprus npupozsl 1982 1. u ITapukckoe
cornaneHue o coxpaHenun kammara 2015 1. Tema ata ocobas
U TpeGyeT 0OCOB0I0 PACCMOTPEHUS, HO YKE BHE PAMOK HACTOALICH
cTathy. JJOCTaTOYHO NOAPOOHO €€ PA3INYHBIC ACTIEKTHI IPECTAB-
JIEHBI B psfe pabot A.B.Bsko [4-7].
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KXOM npeacTaBageTcsa He CTONIb OTYETIUBO MPAMO-
JIMHENHBIM, KaK, CKAKEM, IPEAMECTBYIOMETO — I'e0-
9KOJIOTrNYeCcKOro. OJHAKO €ro BIUSAHUE CHUIbHEE
BCETO MOXKET OTPAXKATHLCSA U OTPAKAETCA JOHBIHE HA
JYXOBHBIX I'PaHAX KyJAbTYp. M 31€Ch HE MOXET HE
06parnTh HA ce6d BHUMAHUA TOPAZUTEIBHBIN JAUC-
COHAHC B ONPEAEIECHUN BPEMEHU HAUALA 6CL20 C)-
ujezo, NI K€ Haudnd Haule2o Mupd, 4To BbIpaKaeT-
¢4 B 0ECKOHEYHO HEYIracaomux U OTHIOJAb HE Jpy-
JKECTBEHHBIX JUCIyTaX. COBpEMEHHAA HAYKA OIpE-
JIENAET APEBHOCTD HAMEN IJIAHETH B 4.5 MJIDJ JIET,
4 BO3PACT YEJOBEYECTBA — B 2.5 MJIH JIET. ABpAaMU-
YECKHE K€ PENUIMU — UYAAU3M, 4 BCIEJ 34 HUM
XPUCTUAHCTBO U, HAKOHEL], UCIAM — OCTAIOTCA [10Y-
TH HEKOJEOUMBIMU B CBOEH yBe-
PEHHOCTH OTHOCHUTEJIBHO IIECTU
JHEN TBOPEHUA BCETO CYIIETO
(TaXK HA3BIBAEMBIM IIECTOJHEB).
Xouy UMb NTOAYEPKHYTh CIEIIHU-
A7bHO: CIOPBl HE YTUXAIOT U IO
HBIHEIIHUI JeHb. OJHAKO 6osee
MIUPOKUI 0630P 3TON NMPOOIEMEBL
MBI NIPEJANPUMEM YK€ B (DPUHAID-
HOM pasfiesne 6l0Ka CTATEH, Tae
O6yZeM paccMaTpUBATb UCTOPUIO
YEJIOBEYECTBA CKBO3b IIPU3MY Ha-
YKH 1 MHU(OTOTHI.

KosnoccanbHble I€EpEMEHBI, KO-
TOpBIE NPOU3OLIIM HA HameHn
IJIAHETE 32 2.5 MJIH JIET, HAIIU
CBOE OTPAKEHHUE BO BCEM OOJIHKE
1 XaPAKTEPE YEIOBEUYECKUX KYJIb-
Typ. K coxanennio, nHambonee
paHHUE UCTOKH 3TOU MPOTIKEH-
HOI MCTOPHUU JaPAT HAM JIHUIIb
3bI6KME M BO MHOI'OM HEACHBIE
npusHaku KXOM, conpsxeHHble
C APEBHEUIIUMU AHTPOIOJIOIYE-
CKMUMM BHUJAMHU U CEMENCTBAMU
n1ojiei. I BHOBB, OIIATH K€ HA Oer-
JIBIY B3IJI51/1, MOKHO OBLJIO OBl CUH-
TaTb, YTO MOJHOILEHHBIE CPABHE-
HUA KYJIBTYP 3TUX JPEBHEHUIIUX
NPEACTABUTENICH YEIOBEUYECKOTO
pojia C CYmECTBEHHO O0JIEE TTO3/-
HUMU BULAMU JIOJEU — BIUIOTH
JJO COBPEMEHHBIX — €/1BA JIM BO3-
MOJKHBI U ONpPaBAAHHBL. OJHAKO
IOJJO6HOTO POJIa ONACEHHUA HE MO-
I'YT CYUTATBCA HALEKHO OOOCHO-
BaHHBIMU. [locTapaemca mnpoge-
MOHCTPHUPOBATh 3TO Ha 3JIEMEH-
TaX OYEBUAHOTO CXOJCTBA KIIO-
YEBBIX 0A30BBIX CTPYKTYpP BCEX
KXOM — paxe CaMbIX Pa3HOBpE-
MEHHBIX, BKJIIOYasA HCXOJHBIE
¢gopmel. Besib, B KOHEUHOM CUETE,
MBI JIOJUKHBI ITIOMHHUTbH O HANIUX
HUCTOKAX U O TOM, 4TO «BCE MBI BbI-
A OTTY/Ia>.

JlBe paHHMe MUTPALMOHHbIE BOJIHbI
B HeBefOMblit mup EBpasuu

MIMEHHO OTCIOZA, OT CBOEU A(PPUKAHCKON KOJIBIOENH,
1 IBUHYJIACH HA CEBEP U HA BOCTOK IO HEOOO3PUMBIM
NPOCTPAHCTBAM EBpasun Haubojiee aKTUBHBIE I'PYII-
nwl H.habilis, H.ergaster n H.erectus*.

Benymui poCCUNICKUI YUEHBIN B C(Pepe naIeonu-
Ta 3emnau axkageMuk AJILJIepEBAHKO NUIIET, 4TO
.00bIYHO 8 DaHHeM NALeOLUme UCCAe008ameNnl 6bi-

* Hrpke MO3BOIIO Ce6€ JUTs PA3HOOOPA3HS «PYCU(DUITUPOBATE> 3TH
JIATUHCKHE TEPMHHBI U BBIPAXKATb MX KAK XAOWINC, 3Pracrep
1 9PEKTYC, 4 COBPEMEHHOTO YEIOBEKA HA3BIBATD CATIMCHC.

[lBe ocHOBHbIE BONHbI NepeceneHunii apxaHtponos u3 Adpuku 8 Epasuio [8-10].
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oensaom 06e 2100a1bHble MUZDAUUOHHbBLE B0JIHbL U3
Appuru, HO omHOCAM UX K PASHBIM XPOHOL0ZUYEC-
Kum umnmepeanam. NCCaefoBaTeNndb IONATAET, YTO
nepeas 2100aabHAA 60AHA Mupayuu u3 Appuru
6 Eepasuro nauvanacs 2—1.5 man nem nasao. Homo
ergaster — Homo erectus noxumyn c6010 <KoJbl0enb»
U 0BUHYACA 3G ee NPeoeibl, Ym0 NOJOICULO HAYUALO
nepeomy Beauxomy nepecerenuro, 03HAMEHOBABULE-
MY COObIMUE UPe3BbIUALIHOLL 8ANCHOCTIU — 3ACeNeHUC
naaremeor yenosexom [8—10].

Apean 0CcHOBHOro Maccusa onepeHeHuit EBpasuu B anoxy nneitctoueHa [11].

Henb3a HE COINACUTBCA C OTHECEHUEM ITOTO CO-
OBITUS B PAHT 4Pe368biualinoll 86aicHOCmy. B ucropuun
YEJOBECYECTBA UMEJIU MECTO HECKOJIBKO BEJIMKUX IIC-
pecenenuil, U BCE OHU MPUBOJWIN K PE3KUM — IIPU-
4eM BCEIZld Hd OIPOMHBIX IIPOCTPAHCTBAX — CJIOMaM
nosioTHa KXOM npeamecTByomei 3110XH, U 3TO OT-
PakKanocCh, KaK NPABUJIO, B CIYYAAX MOIIHBIX MUTPA-
LUOHHBIX IIOTOKOB B IIPEJAEIdX €AUHOI'O MATEPUKA.
Ho xor/ia noJo6HbIE NOTOKU NEPECEKATN I'PAHU KOH-
TUHEHTOB, TO IIPETEPIEBANd KAPAUHAIbHBIE IIEpeE-
MEHBI IJIOOANbHASA KAPTHUHA KYJIb-
TYp Ha NOBEPXHOCTHU VXK€ BCEU
3emuu. M Takoro poja mnepeceie-
HUSA MBI OyJIEM BIIpaBE IIOMEYATh
OCOOBIMU 3HAKAMU.

Bo BCcAKOM ciyudae, Hauboiee
PAHHUMHU CBUJETENBCTBAMU IIO-
ABNEHUA AQPUKAHCKUX «T'OCTEMN»
B EBpasum cragm apxeosormyec-
KM€ U AHTPOIOJIOTUYECKUAE HAXO[ -
k1 Ha bimxknem BocToke, gaTupy-
€Mbl€ TIPUOIU3UTENBHO B PAMKAX
1.4-0.9 miiu et Ha3a/. Ha roxHbIE
OKpaunbl EBponnsr — Kaskas, bai-
KaHbl, 16epuiickun 1n-os — apu-
KaHCKHE MUT'PAHTHI IPOHUKIIN MO-
3aHee: B ocHoBHOM 0.6-0.4 MiIH
Jaer Hasaja. Ha 310 ykasano Ham
BpeMs 8Mmopotl Benurotl muzpauii-
OHHOLL 80/1HbL TIPEJJKOB UYEJIOBEKA
Ha cesep [10]. Ha ganexom Bocro-
K€ TaK HA3bIBAEMBIN MEKUHCKUN
YCJIOBCK, WJIN K€ CUHAHMPON, T10-
ABUJICS TIPUMEPHO B TO XK€ BPEMH,
XOTA HEKOTOPBIE HAXOAKU MOIYT
0ATUPOBATBCA U 6ONEE PAHHUM
NIEPUOJIOM.

OpHako Ha cesepe EBpasuu nu-
OHEPOB-MUIDAHTOB OXUAAI YKE
COBEPUIEHHO WHOM MUD — HWHOU
C MO3UIHUU KAK TI'€O3KOJOTUYEC-
KOU, TaK U KIUMATUYECKOU. B ero
HEOXBATHBIX IPOCTOPAX HYXHO
OBIIIO HE TOJIBKO OCBAUBATDH HENPU-
BBIYHBIE [IPOCTPAHCTBA, HO U Cpa-
KATbCA C HEBUJJAHHBIM JIO TEX IOP
JKUBOTHBIM MUPOM, KOTOPBIMN, KO-
HEYHO K€, KAK TOJIBKO MOI IIPOTH-
BUWJICH BTOP’KEHUIO JBYHOI'UX.

Bce okpauHBl IOpHBIX Lenen
U JIOJHUHBI 3aIOJHAIU OTPOMHBIE
JIEAHUKOBBIE TIIACTBI, 4 OKPAUHBI
JIEIOBBIX I'OP JI€JIATIU TOT MUP, KyZad
CMOIJIM TNPOHUKHYTh a(pUKaAH-
ckue Homo, pasuTeabHO HEIOXO-
JKUM Ha TOKUHYTBIE UMU H, BO3-
MOKHO, KaK-TO COXPAaHUBIINECH

Y OKpauH NefHNKOBbIX MaCCMBOB COBPeMeHHO [peHnanaum. MpumepHo Takue neisa-
KU oXupanu appuKaHCKUX MUTrPaHTOB-apXaHTPOMOB M HeaHAepTanbLeB Ha ceBepe.

B UX IaMATH 1angmadTer. [Ipasaa,
BpPEMsI OT BPEMEHHU JIEJHUKOBBIC
MAaKCUMYMBl CMEHSUIUCH TOTEILIE-
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HUAMHM, JIeJl HA BPEMA OTCTYIAI,
HO IIOTOM BCE IIOBTOPSIJIOCH BHOBb.

Crnoco6HOCTH 3KBATOPUAJIb-
HBIX A()PUKAHCKUX IIEPECEICHLEB
K BOCIPHUATUIO HEXKJAHHON U CY-
pOBOIT HOBHU3HBI U K aJaNTalUU
K HEX HE MOTYT HE YAUBJIATL U HE
[IOpaxXaTh Hac. Brpouem, ofHO-
BPEMEHHO IIPUXOJUT HA YM UCTO-
pusg OJHOI'O U3 CAMBIX SAPKUX
[IPEACTABUTEIEH CEMENCTBA CJIO-
HOBBIX — CEBEPOEBPABUICKOIO
M4AMOHT4, HOKPBITOr'O, INpPaBAA,
B OTJIMYUE OT CBOUX I0KHBIX «POJ-
CTBEHHHUKOB», TYCTON U JUIMHHOM
mIepCThio. MCTOpHA MHOTOJIETHUX
U TBHICAYEKUIOMETPOBBIX MUIPa-
Ui HEBOJBHO MOJTAIKUBAET HAC
K [IapaJIICIAM MEXY STUMU MOI'Y-
YUMU JKUBOTHBIMU, OOUTABIINMU
B CTOJIb HECXOJIHOM C apHUKaH-
CKUM JaHAmadTe, U YEJIOBEKOM,
YXUTPUBHIUMCA IIPUCIOCOOUTHCA
K HENPUBBIYHOMY I HETO CYpO-
BOMY XOJIOAHOMY kiuMmary Cesep-
Hou EBpasuu. 3ameuy, KCTATU: MHOI'ME UCCIEN0BATE-
JIU TIOJIATAIOT, YTO B THOENN BCETO POAA CEBEPHBIX
MaMOHTOB KJIIOYEBYIO POJIb CHIIPAJIU KAK Pa3 I'PYIIIBI
HEYTOMUMBIX ATEONUTUYECKUX OXOTHUKOB. MOKET,
TAK ¥ OBLJIO HA CAMOM JIeJie?..

3arapku HeaHpepTanbues

ApPXaHTPOIOB, KOTOPBIE HECIIH HA CEOE I'PY3 JIBYX PAH-
HUX BEIMKUX MUTPALUI, CMEHWIN HeAHOepMAlblLbL,
ninu ke Homo neanderthalensis, Kax IPUHATO UMEHO-
BATb UX B MAJICOAHTPONONOIUU. [JaHHBINA BUJ], C KOTO-
PBIM CBS3BIBAIOT OGHOJOTMYECKYIO 3BOJIOLUIO IPEKTY-
Ca, MOSAABUIICA TaKXke B BocTouHOIT U IOKHOU ADpUKE,
T.€. B TEX PETUOHAX, /€ OOUTAIN €TI0 NPEAIECTBEH-
HUKA. CBOE MMA 3TOT BUJ] YETOBEKA IOJYYUI IO NEP-
BOM M CTaBIIEH 3HAKOBOM HAXO/IKE KOCTHBIX OCTAHKOB
B rpore Penpaxodep, 4To HEnoganeky or Jiocceinb-
nopda, B noauHe Heanpeprans B 1856 1. DTa HAX0/1K4a
II0JIOKU/IA HAYAJIO U3YYEHUIO HOmOo HOBOTO THUIIA/BU-
J4, 1O TeX IOP NaJEOAHTPOIOI0raM HeBegomoro. He-
AHJEPTANBIBl OKA3ATUCh HOCUTENAMHU 3HAMEHUTON
MYCTBEPCKOM KYJIBTYPBI, B KOTOPOU APXEOJIOTU YBUJIE-
JI1 OYEBUJHBIE TEXHOJOIMYECKUE UHHOBAIIUU B NIPU-
eMax 06paOOTKU KPEMHSA U B MOSIBACHUN PAHEE HEU3-
BECTHBIX (DOPM KAMEHHBIX OPYAUIL.

[TepBple NMPU3HAKKM HAMEYEHHON OHO3BOJNIOLUU
JTATUPYIOTCS B MPUMEPHBIX paMkax 400-350 TsIC. 1€T
Ha3a/l, XOTs CYUTATD 3TU 1aThl OKOHUYATCIbHBIMU ITOKA
pano. CylmeCcTBEHHBIE IIEPEMEHBL B AHTPOIOJIOTIUYEC-
KUX [IPU3HAKAX OTPA3UINACD JIMIIb HA MATEPUAIAX 34-
[IaJHOM NOJOBUHBI EBpasuu, B OCHOBHOM EBpOIIBL
OIHAKO OHU NPOABWIMCH TAM MHOTO MO3JHEE — YK€
B paMKax 150-120 TwIC. €T HA3a/. Ha BOCTOYHOM T10-

Ckener ceBepHoro EBpa3MVICKOF0 MaMOHTA U PEKOHCTPYKLUA ero 0b6auKa.

JIOBUHE KOHTHUHEHTA — K BOCTOKy OT Anras — Oec-
CIIOPHBIX OCTAHKOB HEAHJEPTAIbLA JO CUX IIOp HE
obHapyxeHo. 1o Bcell BULUMOCTH, HOSIBJICHUE HEAH-
JepTanblues B EBpone MOXHO CYATATD mpemuoeil Beu-
KOU Mu2payuuOHHo 604HOI.

ITOCKOJIBKY HBIHE B HAYKE 00 UCTOKAX YETOBEYECT-
Ba €/]Bd U HE a0CONIOTHO JAOMUHHUDPYET MOHOUCHM -
pu3m, AQPUKAHCKHUE UCTOKU €BPONEUCKUX HEAHJEP-
TAJIBIEB IPU3HAIOTCH NOYTU 6€3 JUCKYCCUIL. A BOT I'O-
pAYHE CIIOPBI — NPUTOM BECbMA OYEBUJHO — IIEpEMeE-
IAI0TCI K UX CyAbOAM M CBA3AM C COBPEMEHHBIMU
B AHTPOIIOJIOIMYECKOM OTHOIICHUU BUJAMU, 4alle
BCEI'0 UMEHYEMBIMU YK€ Homo sapiens sapiens®.

Ecnu npuHATE 3aK1I04eHnE 00 APUKAHCKOI pa-
POAUHE HEAHJEPTANBLEB, TO UX NOABICHUE B EBpole
OKQKETCSA U IIOHBIHE CAMBIM Y3HABAEMBIM CPEAU CBS-
3AHHBIX C IMAJTEOJUTOM TEPMUHOB U NOHATHM. [IpaBaa,
[IPU 3TOM HEPEAKO MMEHHO B €BPOIENCKOU YHUBEP-
CHUTETCKOM CpeJie YHUBUTEIBHOE IIPO3BUIIE «HEAH/EP-
TajIel> CTaJI0 0003HAYATb YTO-TO HEMOTHOIIEHHOE.

[Toxanyi, UMEHHO B CBA3KE C 3TUM HAMHOTIO fpYe
[IPO3BYYdT NPUMEPDBI HECKOIBKUX MOJAPHBIX OLEHOK
HEAH/JEPTANBIEB, BHICKA3dHHBIX BECbMA dBTOPUTET-
HBIMU IlepcoHaMu. [lepBoe CI0BO NMPEJOCTABUM BCe-
MUPHO U3BECTHOMY aHIJIMICKOMY nucarenio lepbep-
Ty K. Vajuicy, aBTOpYy MHOXKECTBA IIPOU3BEACHUM Ha-
YUYHO! (PAHTACTUKH, 4 TAKXKE AKALEMUKY JlePEBAHKO.
DpUTAaHCKUN KIACCUK ONyOIMKOBAT CBOM MHEHUA
B 1920 u 1921 rr. [12], a [IepeBIHKO — YK€ COBCEM
HeJaBHO, B 2012 1.

* JIBOMHBIM sapiens HbIHE ONPEACISIOT /el HOBOrO BpeMeHH,
U TOIJia MOJy4aeTCs BPOJE OBl «PAa3yMHBIH-PA3yMHBIN» WIN K€
«O4E€Hb PA3yMHBII>. OJHAKO C OMOJIIOTHYECKON TO3ULIUN UX PA3JIN-
4rs C BUIOM «OJMHAPHOIO» SAPiens OCTAIOTCS HE BIIOTHE SICHBIMU.
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Apean pacnpocTpaHeHus BaxKHellnx NaMATHMKOB HeaHAepTanbLes B 3anagHoit EBpasun. benbim LBeTOM NoKa3aHa 30Ha onefe-
HeHus (de.wikipedia.org).

BocbMyro rnaBy cBoerd KHUTA «O4e€pKU UCTOPUU
MUBUIN3ALUN» VAJIJIC HAYMHAET TakK: Ham nuwe2o He
U36€CMHO O MOM, KAK HA CAMOM 0ene 8bl2ia0eNl He-
anoepmansl. IIoxoxce, wmo OHU KA3ANUCH HOBbIM
J00AM [canuencam] Kpatire YPoOIUBbIMU; B03MONCHO,
nO3IMOMY U He NPOUCXOOULO CMEULCHUS [N0N06020].
Hcxnmouumenvras 6010Camocmo, 00e3bA1b: uies, Ha-
sucuiue cpocuiuecs 6posu 1 HU3KULL 100, czoponenHas
ONUHHOPYKAA Puypa e MO He 0eliCineosams 0m-
mankueaouye. Boamoicro, [y nux] 6bii cruuxom ceu-
penviil Hpas, ne nodOaUUILCA YKDOUeHUIO.

U eme: Borocamulil i cmpauinoili, ¢ 60A6ULUM, 110~
000HbBIM MACKe, TUUOM, MACCUBHBIMU HAOODOBLAMU
u be3 manetiuezo Hamexa Ha J100, CICUMAOUUL 02-
pommublll Kamens u 0euzarouulicsa, Kax 6adyuH, ebi-
068UHY8 207108y 6neped, BMecmo moz2o 4mobs. oep-
acame ee no-4eno6enecki nPAMO, oM, 6ePoAMHO, 6ce-
DAL NPU 6Cmpeue Yicac 6 Hauux npeoxos, — MALIET
Vamic B JIpYyroM CBOEM <«aHTHHEAHACPTAIBCKOM»
[IPOU3BEJCHUU — OIYOJUKOBAHHOM B 1921 1. pac-
ckaze «The Grisly Folk» («<Kyrkuit Hapog») [13].

A teneps JlepeBAHKO: CO C1MY0eHueckux iem y me-
HA ObLIO KaKoe-mo 0coboe omuoueHue K neanoep-
manvyam. Onu npeocmasianiucb HaACMOAUUMU 3eM-
NeNPOXOOUAMU, KOMOPbLe MYICCCMEEHNHO OCBAUBA
cegepruie wupomel. Jymaro, umo ecau Ov. Hearoep-
Mansya MOICHO ObLLO C600UMb 6 CALOH MOOHO20 Na-
purmaxepa, naoems na ne20 Gpax u Wany, mo, Ha-
geproe, O XOma U He CMO02 0bl OUPUICUPOBAM CUM-
donuneckum oprecmpom, Ho CAYuLan ovt my3oixy Bu-
8anLOU C OOALUUM YOOBObCMEUEM. M MmHe 6cezda
XOMeNoCh 00PAMmuUmMsCa K KOALCZAM, KOMOPbLe Bbl-

YEPKHYU HeanOepMAalbyes U3 POOOCI06HOI Heso6e-
Ka: <Yeadxcaemoie 20cnooa yuensie, He oouicatime, no-
acanyticma, Hearnoepmansyes. B Kaxoii-mo cmenenu
onu moice nawu npeoxu» 10, c.36]*

Jasnee npemioxy MaKCUMaJIbHO KPATKUI KOMMEH-
TAPUHN ITUX PAZUTENBHO HECXOXKUX MHEHUI. XOTH,
H4ABEPHOE, KAK OYEHb 4ACTO OLIBAET, UCTUHA BCE XK€
KpOeTCA IIe-TO IIOCEPEJUHE.

[Toka e MpoJOLKUM OUOIOTI0-AHTPOIOJIOTUYE-
CKYIO XaPaKTEPUCTUKY HEAHAEPTANbLEB. BO MHOTUX
YepTax 3TOT BUJ NPUOIU3UICA K canueHcaM. O6beM
YEPENHON KOPOOKHM OKa3aJICS MPAKTUUYCCKUA TAKUM
K€, KAK Y COBPEMEHHOI'0O 4YenoBeKd. HexkorTopsie ma-
JIECOAHTPOIIOJIOTU YBEPAIOT, YTO U CPEJHUH BEC 3TOMN
KJIIIOYEBOU CTPYKTYPHOM YACTU UYEJOBEYECKOTO Op-
IAHU3MA Y HEAHJEPTANbLEB MOI — IIPaBJAd, HEHA-
MHOIO — JaXe€ IPEeBOCXOJUTh CANUEHTHBIN. HO BOT
BO3HUKAET HEBOJIbHBIM U OCTAIOWUNACH, IO CYTH,
6€3 OTBETA BOIPOC: OTUETO JKE ITO «BECOBOE MO3TO-
BO€ IPEBOCXOACTBO> HUKAK MO3UTUBHO HE IPOABHU-
710 ce6s B OTAAIEHHON OT HAC UCTOPUUYECKON pealb-

* Jio6ombITHO, 4ro JLB.Bummmsiikuii [13], Bpojie 6bl HE PaA3/IEISIO-
IIUH CTOJIb BOCTOPKEHHOI'O OTHOMIECHUS K 3TUM HACICAHUKAM ap-
XAHTPOIIOB, TEM HE MEHEE B CBOCH BEChMA LIEHHOM U COEPKALICH
MaCCy BOKHEHINIETO Mareprana KHUre «HeaHaepTamblbl NCTOPHS
HECOCTOSIBITIETOCS YEJIOBEUECTBA> TIOMECTWT HA OOJIOKKY TPH ITPO-
(i, OTPAKAIOIUX IPEAIONATAEMOE PA3BUTHE 3TOTO BU/IA JIIOICH.
IlepBBlil Ha 3TOM IBOJIOLUOHHON JIMHUM — OOBIYHBIN ueper,
34 HUM I'0OJIOBA B IIPUBBIMHOM IIPE/ICTABICHUN, 4 TOCICIHIO U HAU-
6oree «IIPOABUHYTYIO» IEPCOHY HEAHIEPTAIbIIA ABTOP CHAG/INII CO-
BPEMEHHO IUIAIOL, TOYTH TAK, KAK 00 9TOM «MeYTAI> JIEPEBIHKO.
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Hocru? IIpouyne U HEe CTOJb YK 3HAYMMBIE BHEIIHUE
YepThl MPEMECTBEHHUKA CAMHUEHCOB JIEMOHCTPHU-
poBanu 60s1€€ MUPOKYIO U IOTOMY HE CIUIIKOM I'pa-
LHUO3HYIO (PUTYDY.

Ho oTBieyeMcad OT BHEMHOCTU U OOpPATHUMCH
BKPATIIE K JYXOBHBIM IOCTHXEHHUAM HEAHJEPTANb-
LIEB, UTO KaXeTcsa 60Jee CYMECTBEHHBIM. 3[€Ch Ha
MIEPBLIM MJIAH BBICTYHAIOT HEKPOIOIU C OTYETIHUBO
BBIPAKEHHBIMU HAMEPEHHBIMU 3AXOPOHEHUAMU COII-
JIEMEHHUKOB. PAKT 3TOT YPE3BLIYANHO IIPUMEYATE-
JIEH: OH TOBOPHUT HAM O HAYalI€ KAKHUX-TO HEACHBIX
pas3AyMuN IO O BHE3EMHOM MUPE, B KOTOPOM MOT
OKa34ThCA YEJOBEK IOCTAE CBOEU 3EMHON KOHYMHBL
JIO 3MOXU HEAH/EPTAIbIIEB HECCIOPHBIX CJIEJOB MO-
JOOGHOU MPAKTUKU APXEOJIOTAM HE BCTPEYANOCh. Tor-
Jla K€ CTaJIU U3BECTHHI HE TOJbBKO WUHJUBUJYaANb-
HBIE — IIPABJd, OYEHb PEAKUE — 3d4XOPOHEHUSA B Ha-
MEPEHHO MPUTOTOBIEHHBIX I 3TOI'O AMAX.

be3 comHeHUs, HAUOONEE SAPKUM U HEOOBIYHBIM
JUIg APXEOJOTMYECKON NMPAKTUKN 3TOM 3MOXU IOIrpe-
6ATbHBIM MAMATHUKOM MOXKHO CYHTATh nemepy Cuma
ne noc Yacoc (Sima de los Huesos) Ha cesepe HMcna-
HHUH, 4TO B IEPEBOJE MOXKET O3HA4aTh «KocTAHAA
NIPONaCTh», Mau xe «Koctanon nposan». Ha gue aTon
BECbMa CBOECOOPA3HOI MO (popMe Memeps HaAPAAY
¢ OOJIBIMIUM KOJHUUYECTBOM KOCTEH MEIEPHOTO MEJBE-
I OblIM OOHAPYKEHBI MHOTOYMCIEHHBIE — O6oiee
5 TBIC. — OOJIOMKH YE€JTOBEYECKUX KOCTEH, OCTAHKOB
KaK HEAHJEPTAIbl4, TAK U €0 NPEJNECTBEHHUKA —
H.beidelbergensis (Xanpenb0eprckuil uyeaosex). HUay-
YEHHBIEC U ONPEIETNMbIE OCTAHKU MPUHA/JIEKATN KAK
MUHUMYM 28 UHAUBUJAM. FIX BO3PACT, COINIACHO pe-
3YJIBTATAM TOPHUHU-YPAHOBOTO JATUPOBAHUSA, COCTAB-
na1 He MeHee 530, a BO3MOXHO,
aaxe oxosno 600 Teic. neT [13, 14].
HenpepoiBHbBIE M TIIATEIbHENIINE
packonku cnoes KocTaHoi mpo-
mactu Bejyrest ¢ 1976 . u npojo-
JKAIOTCS TIOHBIHE.

Bce npoune 3arajiku HeaHAEp-
TAJIBCKOI'O dHTPOIIOJIOIUYECKOTO
ceMencTBa OYAYT YXKE CBI3aHBI
C OCTPBIMH BOIIPOCAMU MTOABJIECHUS
HA 3aI1aJHOU (PaBHO KAK U HA BOC- 4
TOYHOW) IIOJIOBUHE HAIIEH IIAHE-

TBI JIIOJJE COBPEMEHHOTO OOJIHU-
Ka — Hsapiens. Jleno B TOM, 4TO
OYEeBU/JHOE OOJBIINHCTBO CIIEIHa-
JUCTOB COBEPIIEHHO HE CKJIOHHO
CUUTATh HEAHAEPTANBLEB UCXOJ-
HOM BETBBIO JII CAIMECHCOB®, AR

MHOTHE [JaKE CUHUTAIOT, YTO | =
3THU /1BA BU/Ja OBUIM OYEHD MJIOXO s
COBMECTHUMBI B ITOJIOBOM OTHOIIE-

HUM, U UX IMOTOMCTBO OTJIHMYa-

* BO BCAKOM CIIY9aE, FOPAYUE JUCKYCCUH TIO
3TOM BECbMa CJIOKHOH IPOOGIEME BEAYTCA
B ITOCJIE/THUE TO/IBL. DTOM TEME TOCBAIICHBI
CTaThU, HATPUMED, B XKypHase «Science» [15].

Cuma pe noc ¥soc — yHMKaﬂbeIVI I'IEI.IJ,EprIVI HeKpononb HeaHAepTanbLUeEB.
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muna Heoox00UMo 00paAMuUMs
BHUMANHUE HA pPA3Hbie Pe3yabma-
mol, NOJYHEHHbLE OOHUMU U MEeMU
ace uccaeoosameniamu. [B ooun
200 MO2YM NOABUMBCA 06€ CMda-
Mol OOHUX U Mex Jce aémopos,
HO C NPOMUBONOSONCHBIMU De-
syaemamanmu.] <.> K coxcanenuio,
2eHemuUKU U anmponoao2u 3auac-
my10 nOAHOCMbIO ULHOPUDYIOM
oannuie apxeonozuu [10]*.
Onnako [lepeBAHKO COTJIACEH
UMb C TE€M, 9YTO B PEANTBHOCTHU
HpI/IBCp)KCHLIbI MOHOL[CHTpI/ISMH.
npeo6aaAI0T UMb KOJTUYECTBEH-
HO, €04 K€ OH BUJIUT CPE/IU IHEP-
TUYHBIX HOJII/IL[CHTpI/ICTOB. Ero
BHMMAHHE YCTPEMJICHO Ha TE 4Ye-
THIPE BAKHEHIIHNE BETBU PA3BUTHS,
YTO JIEKAT, KAK OH CUMTAET, B OC-
HOBE PACIPOCTPAHCHUS U TOCIO/I-
CTBA HAa 3eMJIe CallMEeHCOB. Bce atu
BETBU BOCXOZAAT K BUAY Homo erec-
tus sensu lato T.e. xX0MO 3pexmyc
6 UWUPOKOM CMbLCIIC DTOTO BUJQ.
ITocnenHee O3HAYACT, YTO OCHOB-
HBIE IPOIIECCH POPMHUPOBAHUS Ca-

Apxeonorunyeckue pabotsl B newepe Cuma ge noc Yaoc.

JIOCh HEKMMHU MATOJOTHYECKUMHU depTaMu. OTciona
MOXKET MOCJIEJOBATh 3AKIIOUEHUE O HEAHAEPTAJb-
112X KaK 06 3BOJIOIIMOHHO TYIUKOBOU BETBU B Pa3-
BUTHUHU YEJIOBEUECTBA. [I03TOMY BCE KIIOUEBBLIE BO-
IIPOCHI ATOTO HANPABIECHUA OBLIN YCTPEMIIEHHI YKE
K MOo3/iHemet BeTsu Homo [16].

Homo sapiens: rpe ero KopHu?

Pasymeemcs, 8 Apppuxe, omicyoa on u noA6uIcs 6 E6-
pasuu. Tak WIn Ke NPUMEPHO TAK OTBEYAET HA 3THU
BOIIPOCHI IOJABJIAIONIEE YUCIO MUCCIEAOBATENCH —
MAJICOAHTPOIIOJIOIOB U APXEOJIOTrOB, MOTPYKEHHBIX
B IAaHHYIO IPOOIEMATHKY. [IPEBOCXOACTBO «appHUKa-
HHUCTOB» HE IOJKHO YIUBIATE: OHO MTOJHOCTBIO COOT-
BETCTBYIOT TEOPUHU A(PPUKAHCKOIO MOHOIIEHTPU3MA
B IIPOUCXOXKJEHNUU HOmO, Ero OCHOBHBIX CEMEN U BU-
JIOB, KOTOpasd JOMHUHHUPYET CPEAU UCCIEAOBATEICH.
O TOM X€, KaK OYATO, CBUICTENbCTBYIOT U FEHETUKHU.
[To muenuio JJepeBAHKO, MOHOIIEHTPU3M IPEAIIO-
JIATAET, YTO CAMUEHC PACIPOCTPAHAETCA MO IIAHETE
C 3aMEIEHUEM ABTOXTOHHBIX MONYIALUA, C 3aMelle-
HUEM U I'UOPUAN3AINEH, PABHO KAaK U C ACCUMUJISIU-
ent. Aoepuasn [AHK u 2enom mm/AHK ceudenscmeyrom
0 mom, umo appuranyb. nHaubosee 2eHemuecku
pasnoobpasnsl. Ho npu 6cem ysancenuu k zenemuue-
CKUM UCCCO0BAHUAM U UX 6KAA0Y 6 peuenue npo-
Onemol NPOUCXONCOCHUL HEL0BeKd COBPEMEHHO20

NUEHCOB NPOTEKANU Ha 6a3e Ho-
mo erectus mapajaaeabHO U B YETHI-
pex OOMUpPHBIX peruoHax Bocrou-
HOT'O MONYIMAPUs: IEPBOHAYATIBHO,
pasymeercd, B Appuke, 3areM B Eppomne (IOxnon),
B Bocrounoit u lOro-BocroyHoit A3uu M, HAKOHEI,
B CeBepHON U LleHTPaIbHON A3UN.

U panee aBTOp NpubaABIAET: [Ipednoncerrbie Mol
0003HAYUeHUA HembLpex n006U00E 6bl308YM ) MHOUX
wumamenetl 63Poi68 603MYUCHUA, KAK U 00Be0UHeHUe
ux 6 eounwiii 610 Homo sapiens. A oenaio amo we 024

* BHEAPEHME METOZIOB I'EHETHKY B M3YYCHHUE JIPEBHUX UEIOBCUCC-
KHX KyJIBTYD HOCUT HbIHE €/IBA TN HE B3PBIBHOM XapAKTEP, U MHTE-
PEC K PE3y/IBraTaM 3TUX MU3BICKAHWH KAKETCSA MMOMCTUHE YPE3BbI-
varabM. Ha yposae OOH B 2003 . npunATA Aake MexxayHapoaHas
JEKIAPAIua O TEHETUYECKUX JJAHHBIX YeTOBeKa. [ToKa JTo He BbI-
Ka3aHO KaKMX-TMOO COMHEHHUH B 3HAYNMOCTH M HEOOXOAUMOCTH
JJAHHOTO CMMO6MO3a HayK. I1paBja, 3T0 OTHOCHUTCA MPEXK/E BCETO
K IIPOBE/ICHUIO MAPAJICTIbHBIX MCCIEJOBAHUI TPAJUIIMOHHO ap-
XEOJIOTMYECKUX U AHTPOIOJIOTHYECKUX MATEPUATIOB, 4 TAKKE Te-
HETUYECKUX JIAHHBIX [17, 18]. OHAKO HEMATOE YMCIO KABEP3HbIX
BOIPOCOB BO3HUKAET NP 3HAKOMCTBE C MHUPOYANIIMMU — Ha 6a-
3€ JJAHHDBIX TCHETUKH — PEKOHCTPYKIIMAMH MHOTOTBICSYEKHUIOME-
TPOBBIX MUI'DALIMH/TIEPECEICHUI, OIMOACHIBAIOIINX BECh 3€MHOM
map (cm. Hanpumep: Wikipedia — Early Human Migration, World
Map of Y-DNA Haplogroups, a TAKKe JPYTHE HCTOYHUKH ). BO MHO-
T'MX CJTy9asaX OCTAETCA HEACHDBIM, CKOJIb HA/ICKHBI T€ 6A3bI APXEOJI0-
IO-aHTPOMNOJIOINYECKUX MATEPHUAJIOB, YTO IOCTYKHIN (DYyH/IAMEH-
TOM 3TUX BICUATIAIOMNX KaPTUH. ITOJHOCTBIO COIVIANIYCh 3/1E€Ch
C MHEHHEM [IepEeBSHKO, U 3Ta MPOOGJIEMa, KOHEYHO XK€, TpeOyeT
0COO60r0 BHUMAHHA. [T03TOMY MBI TIOKA YTO HE Oy[ieM pacCMaTpu-
BAaTb JAHHYIO TEMATUKY B PAMKAX ITPEJIArdeMOU CTAThH.
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INAMUPOBANUL CBOUX KONLE2. Bbi800bL OCHOBANYL Hal
OONLULOM KONUMECINEE HAKONLCHHbIX APXe0s02Uuyec-
Kux gpaxmos. <..>

Ho ouesuono, umo 6 Xporonro2uueckom unmeped-
ae 80-20 m. .H. MOULHOZ0 MUPAUUOHHO20 NOMOKA
arooeli u3 Appuru, Komopuwiti 6bl npusen K sameuje-
HUIO UL 3AMCULCHUTO C ACCUMUNAUUCL A8MOXMOH-
1020 nacenenuss Bocmounoii u FO20-Bocmouinoil
A3uu, ne 66l10. B KUmaticko-manatickoii 30ne npouc-
XOOUNO I60NIOUUOHHOE DA3BUMUe KAK UHOYCMPULL,
mar u anamomuecko20 munda camoz2o 4enosexd 1na
0CHOBe IPeKMOUOHBLLX POPM. DO N036024em Bbloe-
JUMb UeN08eKdA CO8PeMeHI020 MUNd, CHOPMUpPo6as-
wez2o0ca Ha 0awHolu meppumopuu, 6 noosud Homo
sapiens orientalensis [10].

YTO MOXKHO JOOABUTbL B 3Ty JUCKYCCHUIO VK€
B IIOJIB3Y NOMULIEHTPpU3MA? [Tpeskze Bcero, pakr cyuie-
CTBOBAHHUA OPOCAIOMIUXCA B 71432 U 0€3 KAKUX-T1u00
3aTPYAHEHUI PA3JINYUMBIX TPEX YEIOBEUYECKUX PaC:
HEIPOUJOB («4EPHOKOXKUX»>), MOHIOJIOUAOB («KEITO-
KOXKHUX») U, HAKOHEL], «0EJIOKOXUX»>, NI KE KABKA30U-
JIOB, KaK UX IIPUHATO UMEHOBATD B AHIJIOSI3BIYHON HA-
VYHOU JuTepaType. X aHATOMHUYECKUE PA3NUYUA
BECbMd 3HAYMMBI U BIIOJTHE OYEBHUHBI JAXKE JJIA He-
MIOJTOTOBJICHHBIX HaOmoaTene. IIpeAcTaBuTh Jid
HUX €/JUHBII F€HETUYECKUN UCTOYHUK U CTPEMUTENb-
HYIO, K TOMYy € Pa3HOHAINPABIECHHYIO 3BOJIOLUIO
KpaiHe TPyAHO. OZHAKO 3TUX CIOXKETOB IIOCTAPAEMCH
I0JJpOoOHEE KOCHYTBCS Jjajiee, KOrjga OyayT 3aTPOHYTHI
COOBITHS CAMOTO TOCJIEAHETO B UCTOPUH YEOBEYECT-
Ba Besukoro nepeceneHus — HOBOTro BpeMEHH, CTapT
KOTOPOTO COBHAJA€T C OTHOCHUTEJIBHO HEJABHUMU
XVI—XVII BB. PUHAJI K€ 3TOI'O — PABHO KAK U IIPE/bI-
AVIIETO — paszjena JOIMOJNHIO NPEJENbHO KPATKAM
KOMMEHTAPUEM: 8711011€ 8EPOAMHO, YIMO UCMUNA Md-
umcs 20e-mo nocepeoure. Y1 €Cinum 3To TaK, TO, MOXET
OBITb, UMEET CMBICT TIOCUUTATD MOSABICHUE CATUEHCOB
XOTs OBl HA NPOCTPAHCTBAX EBpONBI uemeepmorii 210-
b6ansrotl 6010 nepecenenuii? 1o TeEX MOP BEAb TAM
XO3AMHUYATN HEAH/IEPTABIIBL.

no6anbHbIN 0XBAT NNaHeTbl

Brutors Jo camoro nocienHero Benukoro mepeceie-
HUSA MONYIALMI, CTAPT KOTOPOro coBrajgal ¢ XVI—
XVII BB., HAMOOIEE 3HAKOBBIMU MUTPALUAMU CICAYET
CYUTATh TE€, YTO CMOIJU IPEOLOJNETh I'DAHUIILI HE-
0003puMbIX rpomMaj EBpo-AQpPUKAHCKOIO MATEPHUKA.
OTHU NOJABWXKKUA HAPOJOB OXBATU/IM CYLIy €IIE JBYX
KOHTUHEHTOB — HEOOJbHMION ABCTPAaNMM U TUTAHT-
CKOM I10 CBOEH IPOTSAKEHHOCTHU C CEBEPA O KPAUHETO
1ora AMepuku. Bce 3Tu MEKKOHTUHEHTAJIbHbBIE MUI'DA-
LMY OCYILECTBIAAN HUCKIOYUTENbHO Homo sapiens.
Ycrexy CBEpUIMBIINXCS NEPECEICHUI B OUYE€HDb 6O0JIb-
MIOW CTENEHU CIIOCOOCTBOBANIO TO, YTO YPE3BLIYAMN-
HBIC 110 OXBATY IIPOCTPAHCTBA CEBEPHON IIOJOBUHDI
3EMHOI'O IApa OBIIN MOKPBITH MOT'YYUMU JIEASHBIMU
MAHUUPAMUA — BEJb 3TU NPOJABWKECHUA IIPUXOJUIUCDH
Ha (PUHAJ MIIENCTOLEHA, T.€. JEAHUKOBYIO 3IIOXY.

Homo sapiens

/f/’flr’ 3 \-\‘
f/ ! \'| \\
/ ! 1 A
/ Homo sapiens
14 afncamensa‘s \
(Acbpura) | »

Homo sapiens orientalensis
(BocTo4HaA M Oro-BocToqHan A3ua)

Homo sapiens /|
neanderthalensis |
(Espona) !

1
1
Homo sapiens altaiensis
(CerepHan 1 LieHTpanskan Aaua)

Homo |
floresiensis?

MonuTMnuYecknia Bua
Homo erectus sensu lato

YeTbipe OCHOBHbIX Cnaratowux Buaa apxaHtpona Homo erectus,
nocnyxuswue, no MHenunio A.M.[lepeBAHKO, UCTOYHMKAMK 3a-
poxpaenus Homo sapiens [10].

3BYYUT TAKOE, IPABJA, KpalHE NAPAJOKCAIbHO —
MOI'YYHE JIEJAHBIE MAHIUPU U YCIEX IEPECENCHUN
JII0JIeN Ha HEOOKHTBIE M HEBEJOMbIe KOHTUHEHTHI?..
OHAKO B PEATBHOCTH TAK U OBIJIO: 6ECKOHEYHBIE JIEI-
HUKH OYKBAJTbHO <«OTCACBIBAJIW>» BOAY Y MHUPOBOTO
OK€dH4, U €ro ypoBeHb NOoHmXanca Ha 100-150 m.
OOHAXAIOCh THO MATEPUKOBBIX IMOOEPEKUI, MUPU-
J1ACh IO A/Jb KOHTUHEHTOB. TOrJja 1 MOABUIACH BO3-
MOJKHOCTD JIJIl MUI'PUPYIOIUX MONIYIALUNA IIPOJBU-
raTbCs IO NPUOPEXHON cyme. Korja nejHUKN pacra-
SUIM, YDOBEHD OKE€AHA ITOJHAICA U HEKOT A JOCTYIIHbIE
IIyTHU BHOBb OKA3aJIUCh Nepepe3anHpiMu. Ho nmpouso-
IIJIO 3TO YK€ B 3TOXY OO EHA.

D10 Benukoe nepeceneHue Mbl 6y/ieEM CUATATD I1A-
TBIM B CJIy4ae COIIACUS C YETBEPTBIM, C KOTOPBIM MBI
COOTHOCHW/IM PACIPOCTPAHEHUE PAHHUX rpynn Homo
sapiens 13 AQpUKN HA €BPONEUCKUN CEBEP U BOCTOK.
IIamasa Beaukaa muzpayius IPOIBUAIA CEOS B IBYX He-
CBSI3AHHBIX MEX/y COOOU 3HAKOBBIX BOIHAX. IlepBas
13 HUX OK432J14Ch CONPSKEHHON C IPOJIBUT'dBIIUMHUCS
C I0I'0-BOCTOYHBIX OKPAUH A3UM IONY/IALUAMU YEPE3
JIBA CBA3AHHBIX MEX]JY COOOI MOJNyOCTPOBA — KPYII-
HbII MHIOKATANCKUHM U Y3KO BBITAHYTHIM Malak-
KCKUH; 4Yepe3 €[Ba JIM HE IOJHOCTBIO IMEPECOXIIUN
WIN K€ IPEJeJbHO OOMeNeBMUNi MalaKKCKUI 1IPO-
JIUB; 4epes Lenu 6JU3K0 CXOAUBIINXCA OCTPOBOB Cy-
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o0.Hogas [BMHes

Mpegnonaraembiil NyTb nepecenenus Homo sapiens c oro-soc-
ToKa A3uu yepe3 ToppecoB nponuB B ABCTpanuio.

marpa, fAsa, Hosaa I'suned. Ilocnegnun coegunHsAICAa
C CEBEPHBIM aBCTPAIMHCKUM MblCOM MOpPK CpaBHU-
TEJIBHO HEUIUPOKUM TOPPECOBBIM NPOIHUBOM, YCEIH-
HBIM MHOXKECTBOM MEJKUX U PACIOJOKEHHBIX O3
JPYT Apyra OCTPOBKOB. CyZs IO BCEMY, UMEHHO 3/€Ch
1 IPOJIETAIN BAKHEHUIINE MAPIIPYTHl MUTPAHTOB.
CeBepHas 4aCTb ABCTPAIUNCKOIO MapuIpyTa ObLId
OCBOEHA YEJIOBEKOM 3aJ10JIT'O 0 ITUX IEPE/BUKCHUIL.
Benp nmenno Ha o.51Ba B 1890-1891 1T. ro/uiaHaCKUM
Bpau DxeH [[100ya BIOJHE KOPPEKTHO OLIECHUT U Xa-
paKTEpP, U AHTPOIOJOTHYECKYIO 3HAYUMOCTDH (ppar-

Beputiroso
Mope

THXHIA OKEAH

bepuHrus B anoxy nneiictoleHa: gpesHue beperosbie NMHUM HYykoTku n Anscku. Mo
ocyleHHOMY fHy bepuHroBa nponvBa nponeran nyTb NaneoaUTUYECKOrO YeNOBEKA.

MEHTA 4yepena u 6e/JpeHHON KOCTH apXaHTpoIna, 06-
HAPYKEHHBIX UM IIPU PACKONKaX. HaljeHHbIE KOCT-
HBbIE OCTAHKU CO BPEMEHEM IOJYYHIA MHPOBOE MPU-
3HAHHE, HO YK€ B 00pa3€ 3HAMEHUTOTO <«IBAHCKOIO
NUATEKAaHTPONa». [JI00ya HA3BAJI €ro B NIPUHATOM yXKe
TOI/Ia HAYYHOM CTuie — Pithecantropus erectus unn
JKE 00e3bAHO-HUCN068EK NPAMOXOOAUGULE®.

CyIECTBYIOT BECbMa NPOTHUBOPECUYUBLIE MHEHUSA
OTHOCUTENIBHO BPEMEHHU IOABICHUA B ABCTPAIUU
A3MATCKUX NEPBONPOXOALEB. KaxeTcsa, OJHAKO, 4TO
B HACTOSAMIEE BPEMA CAMBIMH PAHHUMH, HAauOOIEe CO-
[JIACOBAHHBIMU U NPUHATBIMU OOJBITUHCTBOM JATH-
POBKaMH apXEOJOTMYECKUX MATEPUAIOB MOIYT CUU-
TATbCS TE€, UYTO YKIA/AbIBAIOTCA B BECbMA IIHPOKUU
XPOHOJIOTHYECKUI nHTEPBAT 60—40 TBIC. JIET HA3/,

Bropas, no3HsaAs, HO, 6€3yCIOBHO, HAMHOTO 60j1€ee
3HA4YMMas J19 BceMUpHONI UCTOPUHU BOJIHA MUTPALUI
[IPOSABUIACH B AKTUBU3ALUY I'PYIIN {00 HA KpariHEM
ceBepo-BocToKe A3uun. IIpumepno 20-15 ThIC. I€T HA-
32/l TAJICOJUTUYECKUE MEPBONPOXO/LbI ABUHYINUCDH
¢ YyKOTKHM Ha AJACKY IO CBOOOJHONH OT OKEAHCKOM
BOZABI OOmUpHON cyme bepunruu. IlyTb a3MATCKHUX
MHUT'PAHTOB Hd BOCTOK M YCJIIOBHUSA UX NTPOJABHKEHUA 11O
3TUM PYOEkKAM IIPEJCTABIAAN COOOU BOUCTUHY IIO-
JIIPHBIM KOHTPACT C TEM, YTO OTJINUYAJ I0KHBIN PBIBOK
Homo X aBCTPAJUNICKUM HPOCTOPaM. 37€Chb OBLIO
LAPCTBO 406CONIOTHO HENPHUBETIUBBIX IPOCTPAHCTB
C JIEAOBBIMM MAHLUPSAMU, BEHYABIIUMU TOPBHl U 34-
MOMHABIMINMHU JIOTUHEL Ilepecenennes OKpyXKana Cy-
poBas TYH/pPA WIM K€ MaJIO YEM OTIMYAIONASCST OT
Hee JIECOTYHAPA. [la U IePEeJBUTATUCh OHU MO a6Co-
JIOTHO HEBEJLOMBIM I HUX IPOCTOPAM...

Bmecre ¢ TeéM MIOOOMBITHO, YTO HA CaMOH YyKOT-
K€ — HCXOJHOH AN MUTDAHTOB — aPXEOJOTH JI0
CUX IIOp HE CMOIJNHU OOHAPYXKHUTH CKOIBKO-HUOYAD
BBIPA3UTEIbHBIX MATEPHUATIOB, CBA3AHHBIX C 3TUMHU
MUI'DALMOHHBIMUA BOJHAMU. BO3MOINCHO, dma CKY-
00CMb 0AHHBLX CBA3ANHA He MOJbKO C Hed0CMAamoy-
HOUL U3YUeHHOCMbIO, HO U C MeM, Ymo OCHOBHbLe
Mapupymor nepeosuxcerus 0pesHux a10oeil npone-
2anu 60016 nobepexcos (m.e. 6 me-
CMax, HblHe NeNCauux Ha Mop-
CKOM OHe), a MHeOaa2onPuUAmHbLe
0N HCUSHU 8HYMPEHHUEe DALIOHbL
ObLAU MATO 0C60eHbL [20]**.

* 3HaMeHaTE/IbHAS HAXOJIKA HA SIBE B CBOC
BpeMs TMOPOJANIA MHOXKECTBO TOPSYNX
CIIOPOB U OOW/IHBIX HACMENIEK Ha/l T'OJ-
JIAHJICKUM HCCrefioBaTeneM. Bee 3To B ysiie-
KaTEJIbHOU Hay4HO-IIONY/IIPHOU (opMme
MUBJIOKEHO B KHUIE «KOMbIOGEnb mpeaKos»
MU3BECTHOI'O POCCHHCKOIO apXeosora-na-
neormurynka B.EJlapruesa [19).

** TIoppO6GHO O MATOM — MO HAIIEMY CYe-
Ty — BeIMKOM MEKKOHTHHEHTAIBHOM Iie-
DECENIEHNN TAIEONUTUIECKUX KYJIBIYP Pac-
CKa3bIBACT BECbMA MH(OPMATUBHAA CTAThA
poccutickoro apxeosora C.A.Bacuibesa
«Cnbupb M nepsble aMePHUKaHLIb> [20].
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Cxema npepnonaraembix nyTeil ¥ BpEMEHU pacceneHus pasanyHbix BULOB Homo no 3eMHoMY LWapy.

[IepBble maru InepeceneHnes KOCHYIUCh bepumn-
ruu 1 Anacku. Ho Ha yAuB/IEHHE OBICTPO CJIE/IBl YETIO-
BEKA NIPOABUJIMCD €/1BA JIM HE HA KpalHeM fore AMepu-
ku. K npumepy, pagiuoyriepoaHble JATUPOBKU I1AJI€0-
JIMTUYECKON CTOAHKU MoHnTe Bepae, uTo Ha 1ore Yy,
MIOKA3aJId, YTO OH4 CYMIECTBOBAIA IOYTHU 15 TBIC. JIET
Hazal. KpoMme Bcero, BeJib U B LI€JIOM KaPTUHA PAAUO-
YIJIEPOJHBIX AATUPOBOK MAJICOJUTUUYCCKUX TAMATHU-
KOB CEBEPHOM U I0KHOM 4aCTEH KOHTUHEHTA YK/Ia/Ibl-
BACTCS MO MPCUMYIICCTBY B YETHIPE — OT 16-r0 10
12-ro — TRICAUENETHUA. 32 3TO HE CTOJD VK IIPOTIKEH-
HOE BpEMs IEPBOIPOXOALAM YAAJIOCH IIPEOJOJIETD
1 OCBOUTb HE MeHee 20 ThIC. UCKIIOUUTENBHO TPYA-
HBIX MAPUIPYTOB TOJIbKO JIMUIb BLOIb TUXOOKEAHCKOTO
nobepexps. HO Beb OCTABAINUCH OOMIUPHLIE MPOCT-
PAHCTBA €IIE B [EHTPAIbHBIX 00IACTAX, 4 TAKXKE BOIU-
31 ATJIAHTUKU. MUI'PAHTBH HAYUHAIN CBOE JIBUKEHUE
B IPUNOJAPHON 30HE UyKOTKU—DBEpUHINU—AJIACKY;
B CEPEAMHE IIYTU OHU BCTYIIWJIM B TPOIIMKU, 4 B KOHIIE

MApIIPYTA UX BHOBb OKPYKAJIM XOJIO/AHBIC IIEH3AKHU HE
CTOJIb OTJAJIEHHOU OT AHTAPKTUbl OTHEHHOU 3E€MIIU.

& ok ok

WTak, Mbl TPUOIU3UINCE K 3aBEPIIEHUIO PACCKA32
O NPOTAKEHHOMN, HO IIPU BCEM TOM CTPEMUTEIbHOMN
6MOJIOTNYECKON 3BOTIONUU OT dABCTPAJIONUTEKA /0
4EJIOBEKA COBPEMEHHOI'O. BCe NCXOJHBIE I'PYIIIIBL AH-
TPOIIOJOTUYECKUX «[IMOHEPOB» OT H.habilis, H.erec-
tus u H.ergaster 1o H.sapiens ObUIM MOPOXK/JECHBl HA
npocropax Bocrounoi u IOxHON AQpHUKH, OTKyAA
YETBIPbMA MOCJACAOBATCAbHBIMU BOJIHAMU YCTPEMU-
JICh K ceBepy, B EBpasuio. Ilarad BOIMHA MUTPAH-
TOB — a4 TO OBUIM YK€ TOJBKO CANMHUEHTHBIE I'DYIIIBI
€BPA3UNLEB — IIEPBOHAYAIBHO BHEAPUIACh B ABCT-
panuio, a Mo3fAHee OXBaTwia U AMEpPUKY. MMEHHO
C TEX IIOP NPUMATHI BUJJA HOM0 C KAKON-TO yJUBJIAIO-
e HaC CKOPOCTBIO OOECIIEUNIIN I'OCIIOJCTBO ABYHO-
I'UX (PAKTUYECKU HAJl BCEH IIAHETON 3eMiId. m

PaGoTa BBINOJHEHA NMPH HMoagep:kke Poccuriickoro ¢boHaa pyHIZaMEeHTAIbHBIX HCCIETOBAHHI (IIPOEKT

16-06-00037).
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Homo Cultures: the nodal questions of the million-years history
From Homo erectus to Homo sapiens

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

The Quaternary was connected with the origin a new species of bipedal mammals — man or Homo. The basic earli-
est anthropological groups — Homo habilis, H.erectus, H.ergaster, as well as a later and very peculiar group of Nean-
derthals — Homo neanderthalensis — are described in this paper as initial from the African ancestral home. Four
great intercontinental migrations from Africa to Eurasia are also defined. Finally, the general hypotheses of the Homo
sapiens genesis are also presented. Special attention is paid to the fifth great and also intercontinental migration of
Homo sapiens, primarily to Australia, and later to America. The sharp decrease of the oceanic waters level due to the
glacial epoch of the Pleistocene allowed the migrants to safely reach America through temporarily turned into land
Beringia, and across the heavily shoaled Torres Strait to Australia. The finale of the Pleistocene is associated with the
fifth migration when the Eurasian cultures of Homo sapiens managed to cover all Earth’s continents (excluding An-
tarctica). The most important key points of the early history of mankind are closely linked with the basic data of
archeology and paleoanthropology.

Keywords: paleoanthropology, Quaternary, Paleolithic age, intercontinental migrations.
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«Al060onbIMHOE Bpems

nepe/MsUBaem...»:

[epMaHusa u @paHyusd B Hay4yHou
buorpaguu B.U.BepHagckoro

M.}O.CopokuHa

Jom pyccrozo 3apybencoa umeru Anexcarnopa Conrwcernuyvina (Mockea, Poccus)

B crarpe paccmarpuBaoTcs KOHTAKTH B.M.BepHajnckoro ¢ HeEMEIKUMU U (PPAHITY3CKUMU YYEHBIMH, CHII'PABIIMMU
BAXKHYIO POJIb B JIMYHON, HAYYHOH M OOLIECTBEHHOMN Cy/AbO€ aKa/JEMHKA. Brepsble NMyOIMKYIOTCS IMUCbMA KOJIIET
B.M.Bepnajckoro — axajgemukos @®.H.Yepubimesa n CAYaruiplrnHa, pacKPbIBAOIME MHTEPECHDBIE HOAPOOHOCTHU
BHYTPEHHEN XU3HU AKa/IEMHUUECKOTO COOOIECTBA B JOPEBOIIOIMOHHON U COBETCKOHN Poccumn.

Kiarouessie ciaoBa: B.M.BepHaackui, COnnanabHas UCTOPUA HAYKH, APXUBHI.

napumup YMBanosuu BepHaj-

ckuit (1863-1945) — akajze-

MUK, O/JUH U3 HEMHOTHUX OTE-
YECTBEHHBIX VYEHBIX, BIUAHUE
U/IeN U CAaMOU IMYHOCTHU KOTOPOTO
BBIIIUIO IAJIEKO 32 PAMKHA HAY4YHOTO
coobmecrsa. 12 mapra 2018 1. uc-
noaHsercs 155 jger co JHS €ero
POXACHUS, U OUepe/HaAsl HEOu-
JIENHAA J1aTAa — XOPOIIMU IOBOJ,
JUI1 UCTOPUKO-HAYYHON pedrek-
cuu. Tem 6osee, YTO HECMOTPSL HA
KaKyleecs OOMIne HAy4YHO! U Ha-
YYHO-TIONYJISPHOI TUTEPATYPHI 06
AKaJE€MHUKE, MHOTOUYMCJIEHHBIE NapajHbIE 06UIEU
1 CBOErO pOJad KAHOHU3ALHUIO €Ir0 (PUTYPHI B POCCUM-
CKOH HUCTOpUOTPA(PUU M OOIMECTBEHHOM CO3HAHUU
(OT Ha3BaHUA CTOTUYHOMN CTAHIIUU METPO, [IEHTPAIb-
HOI'O IIPOCIEKTA O JAEHEKHBIX 3HAKOB), 10 CUX IIOP
HE CYIIECTBYET HU IMOJHOTI'O a4KaJJEMUYECKOIO COobpa-
HusA counHeHull B.M.BepHascKoro, HU JIETONUCH KU3-
HU U TBOPYECTBA, HU HAYYHOI'O ONUCAHUA CAMOIO
KPYIIHOT'O ApXUBHOI'O COOPAHUSA JJOKYMEHTOB YYEHOTO
B Apxuse PAH; paj HAay4YHBIX TPYAOB AKAJEMUKA U €TI0
OOLIMPHOE MUCTOJAPHOE HACAEAUE OCTAIOTCA par-
MEHTAPHO M3/JAHHBIMU U HEU3BECTHBIMU IIHPOKOI
HAay4HOU OOLECTBEHHOCTU. Bojiee TOro, B mociegHee
JNECATUIETUE UCCIEAOBATEIbCKUN UHTEPEC K POCCUII-
CKOM 4aCTH ApXUBA BEPHAZACKOIO 3AMETHO CHU3MIICH,
KOJIMYECTBO HOBBIX NYOJUKALUNA IMOJIUHHBIX JIOKY-
MEHTOB PE3KO YIAJIO, YTO CBA3AHO HE TOJBKO C HEKO-
TOPOM HCYEPHNAHHOCTBIO, OKPALIECHHOMU <«LBETAMU
BpEMEHN», ICTOPUOTPAPUUECKON TTAPATUTMBI «HALIH-
OHAJIBHBIX I'€POEB», K KOTOPHIM Brnagumup MBanosuy

© Copoxuna M.IO., 2018

Mapuna FOpsesna Coporxuna, xarnouoam
UCMOPUHECKUX HAYK, 6COVULUL HAYUHbLLL CO-
mpyoruK, 3a6e0yuuil 0moeiom ucmopuu
poccuiickozo sapybeincva Joma pycckozo 3a-
- pyGexcoa umenu Anexcandpa Conxicenuybiia.
Obnacms HayuHolX UHIMEPECO8 — COUUANb-
HAA UCMOpPUs 0meuecmeenHoll Hayku, ap-
XUBHOC HaAceoue YUeHbLX.

[IOYTH BCEI'Ad OTHOCHIICA U B COBETCKOE, U B IIEPECT-
pO€UHOE BpeMsA, HO U C OYEBUJHOU CMEHOI MOKOJIE-
HUU UCTOPUKOB HAYKU U CAMOM OITUKU UCTOPUKO-
HAY4YHOU IPOOIEMATUKY.

Mexay TeM 32 pybekoM, B TOM YHUCJIE B OIMKHEM
3apyOeKbE, BO3PACTAET KAK UHTEPEC K PUIOCOPCKO-
My U HAYYHOMY HACJIEJUIO YYEHOTO, TAK U CTPEMIIE-
HUE BKJIIOYUTbH €r0 UMA B INAHTEOH CBOUX <«HAI[UO-
HAJIBHBIX TepOoeB». Ha MOCTCOBETCKOM IIPOCTPAHCTBE
3TOT BONPOC NPUOOPEN 0COOOE 3BYUYaHUE B CBA3HU
¢ npobseMolt (POPMUPOBAHUSL UCTOPUUECKON TaMs-
TU U ACTOPUYECKOI'O CO3HAHUS HOBBIX HE3ABUCUMBIX
rocygapcrs. CrpeMyleHUE HAIUCATh <«HOBYIO» —
B IPOTUBOBEC «UMIIEPCKOU>» — BEPCHUIO UCTOPUU HE-
pEAKO MPUBOJUT K €€ YIPOUEHHON «HALMOHAIN3A-
uuu». Tak, COCTABUTENU MHOI'OTOMHOI'O aKaJeMUYe-
CKOro usganud «Bmagumup MBanosuy BepHagcKuu.
[Tepenucka ¢ YKPAUHCKUMU YYEHBIMH», BBIIIEJLIETO
B Kuese B 2011 1., npAMO IUIIYT O TOM, YTO «CTApa-
JINCh BO3MOXKHO 60Jie€ MUPOKO MOAOUTH K MOHATHUIO
“YKpauHCKHUE yUYeHbIE”, BKIIOUAsl B HETO KAK 3THUYEC-
KUX YKPAUHIIEB, TAK U YYECHBIX M HAYYHBIX JledTeeiH
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HEYKPAMHCKOTO NPOUCXOKAECHUA, KUBIIUX WUIN pa-
60TaBIIUX B YKPAUHE KaK IOCTOSIHHO, TAK U BPEMCH-
HO, U3Y4Y4ABIINX €€, UCCIEJOBABIINX €€ €CTECTBEHHBIC
U IPOU3BOAUTENBHBIE PECYPCHI, MIPUHUMABIINX y4aC-
THUE B HAYYHOH, KYJIBTYPHOM, IOJUTUYECKON HUJIU I'O-
CYIAPCTBEHHOU aedaTenpnocTn» [1, ¢. 31-32].

Tak WM MHAYE, HO CTOUT NPU3HATH, YTO MHOTUE
CTOPOHBI KM3HU U JIEATEIbHOCTH BepHajACKOro Imo-
NIPEKHEMY OCTAIOTCA MU(DOJOTU3UPOBAHHBIMU, MAJIO-
MU3BECTHBIMU M /WM BOBCE HEJOKYMEHTHUPOBAHHBIMHU.
HanmpuMmep, 4eTHIPEXIETHUN «(PPAHIY3CKUN> TTEPUOJ
€ro TeopuecTsa (1922-1925) ocraercsa OJHUM U3 HaU-
60Jiee UHTPUTYIOUX U B TO K€ BPEMA MAJOU3YYEH-
HBIX U C1400/J0OKYyMEHTUPOBAHHBIX 3TANIOB KU3HU yUe-
HOTO. UMEHHO B 3TU I'0Jibl AKaJEMHUK 3a/[yMaJl, 3aITMCaAJI
1 YACTUYHO OIyOIUKOBAJ TY YACTh PA6OT, KOTOPAA 3a-
noxuiaa (QyHJAMEHT HOBOTO, «OMOC(PEPHOTO», BUJE-
HUA MUpPA. [Tapux CTan CBOEro Poja «IIEKIOM TBOpe-
HUA>» HOOCEepHON KOoHUenuuu. OHA MOJy4YnIad Iep-
BUYHOE COJIEPKATENbHOEC M TEPMHUHOJOTHYECKOE
0(pOpMJIEHNE B TOM MUHTENIEKTYAIbHOM IIPOCTPAHCT-
B€, KOTOPOE 06PA30BATOCHh BOKPYI BEpHAICKOTO U €10
(PpaAHIY3CKUX KOJUIET — MATEMATHUKA U TEOJIOTA DJy-
appa Jepya (Edouard Le Roy; 1870-1954), autporo-
ngora u rteonora Ilbepa Tewtsipa ae Hlappena (Pierre
Teilhard de Chardin; 1881-1955), HOG€IEBCKOTO J1ay-
peara Aupu Beprcona (Henri Bergson; 1859-1941).
Bonpoc 0 TOM, KaK ¥ B KAKOH CTENEHHU YIEHbIE BJINA-
JI1 IpYT Ha pyra U Ha POPMUPOBAHNE HOOC(HEPHBIX
NIPEJICTABIEHUN KQKIOI'O U3 HUX, JOJITOE BPEMA OCTa-
BAJICSI OTKPBITBIM BBUJY HEJOCTATOYHOCTU KpPyra U3-
BECTHBIX APXUBHBIX U ONYOJIUKOBAHHBIX HCTOYHUKOB,
CIIOCOOHBIX JOKYMEHTANBHO MOATBEPAUTD HIIHA OIIPO-
BEPTHYTDH (DAKTHI HEMOCPEACTBEHHOTO OOIEHHUA PyC-
CKOTO M (PPAHIY3CKUX ydeHBIX. Ka3anoch, Bugmumas
OI'PAHMYEHHOCTb APXMUBHBIX MCTOYHMKOB HABCEI/A
OCTABAT NEPCHEKTUBY U3YUEHUS TEMBI «[MAPUKCKOTO
TBOPEHHUSA» B PAMKAX KPONOTIMBOIO HCCIEJOBAHUA
UHTEPTEKCTYAJIbHBIX U UACHHBIX CBA3€H B IIPOU3BEIE-
HHUAX y4€HBIX. OHAKO BO3MOKHOCTH d4PXUBHOTO II0-
HCKA OCTABAJINCH HE O KOHIJA UCYEPIAHHBIMU. JJOKY-
MEHTBl BepHaacKoro (GpaHiy3CcKoro mepuojd, Baxk-
HEHIas 4acTb KOTOPBIX COXPAHUNACh B BaxMeTes-
ckoM apxube Komymb6uiickoro ynusepcurera CIIA,
B COUYETAHHUH C MATEPUATAMH U3 JPYTUX APXUBOB MO3-
BOJIMJIM TIO-HOBOMY B3IVIAHYTb HA XAPAKTEP B3AUMO-
OTHOIIEHMUI AKAJJEMUKA C (DPAHILY3CKUM HAYYHBIM CO-
O6IIECTBOM U Ha TAKOH CJIOKHBINA UCTOPUKO-HAYYHBIN
BOIIPOC, KaK XapaKTep MHTENIEKTYaJIbHOTO U WACH-
HOTO B3aUMOJIEHCTBUA U B3AUMOBINAHHUSA BBITAIOMINX-
Cs YYEHBIX [2].

[Tpeamer obmeHus Bepuaackoro u beprcona s ge-
BpanbCcKOM Ilapmxke 1923 1. 0Ka3ancs HEOXUAAHHO
BECbMA JAJIEK OT KPYyra T€X HAYYHBIX NPOOJIEM, KOTO-
pBl€ 3aXBaThIBAIN Bragumupa MBaHOBUYA B TO BpEMsA
1 KOTOPBIE HAYKOBEJBl CUUTAIN IIPUYMHON BCTPEUN
yueHbIX. PAKTUYECKU AKAZEMUK IIpUIIE] B JOM bepr-
COHA KaK <«[IPOCHUTEND> 34 PYCCKYIO HAYKY B €€ COBET-
CKOM (popmare. ITocie 60MbIIEBUCTCKON PEBOJIOIUH,
ITepBoi MUPOBOM M I'PAXKJAHCKON BOWH CTPEMIICHUE

Poccuickon axkajeMuu HAayK PEaHUMHUPOBATb U PaC-
LIMPUTH CBOE BIMAHUE B MEKAYHAPOJHBIX HAYYHBIX
OPraHMU3ANUAX HATATKUBAIOCh HA OTPAHUYEHUA B UX
YIEHCTBE. «YCTaB» CO3/1aHHOIO B 1918 1. MexyHAPO/I-
HOI'O UCCJIEJOBATEIbCKOIO COBETA UCKIIOUNI Poccuio
13 CPOPMUPOBAHHOIO B 1919 I. ClIMCKA Y4ACTHUKOB
Coseta. Mexay Tem 6€3 wieHCTBa Poccuu B 3101 opra-
Hu3anuu HU PAH, HM Kakag-nmubo apyrasa poCCUUCKasd
Hay4Has aCCOLUAINA WUIN COIO3 HE MOIJIH OBbITh NPHU-
HATBI B IDYTUE OTPACIEBBIC MEKAYHAPOJAHBIC HAYYHbIC
COIO3BL. JIpYI'MM KaMHEM IPETKHOBCHUSA HA IIYyTHU
Berymienusa PAH B MeXayHapOJHbIE HAay4HbIE Opra-
HU3AUUU CTAIO crpemiaeHue Jiuru Hauum corpyanu-
YaTb C NPEACTABUTEIAMU PYCCKOM HAYYHOHU 3MUIPA-
nuy, a He ¢ yueHbiMu u3 CCCP. Juanor BepHaackoro
¢ beprconowm, npeacenarenem Komuccnuy UHTEIEKTY-
AIBHOTO COTPYAHMYECTBA JIury Hanuit, 1 611 IOCBA-
MEH OOCYX/JEHUIO MOJOKEHUA U MPEACTABUTENLCTBA
PAH 1 pOCCHUICKMX YYEHBIX B MEXAYHAPOJHOM HAy4-
HOM COOOIIECTBE.

DTO TONBKO OJUH IIPUMEDP TOIO, KAK MHTEHCHUB-
HBI APXUBHBIIN TIOUCK U3MEHAECT CJIOXKUBIINECS UCTO-
puorpauueCKue CTEPEOTUIIBl U OTKPBLIBACT COBEP-
MIEHHO HOBBIE MEPCHEKTUBBI B, KA3aJ0Ch OBI, JABHO
HU3BECTHBIX MCTOPHUKO-HAYYHBIX ClOKeTaX. Ilosararo,
B CKOPOM BPEMEHH MOKHO OKUJATb U HOBOTO BCILIEC-
Ka MHTEPECA K APXUBY U MHOTOOOPA3HBIM HAYYHBLIM
1 OOLECTBEHHBIM IIPAKTHUKAM AKAJEMUKA BepHACKO-
ro. IIepBpIM TOMY CBHJETEABCTBOM CJIYKUT HOBOE
(ppannysckoe uznanue «Bepuagckuit, ®pannus u Es-
pona» (Vernadsky, la France et 'Europe) — 4-1 BbI-
IIYCK KOJIEKIIUM CTaTer «Poccud, Tpagunuu u nep-
crnexkrusbl> (Russie, Traditions et Perspectives), B KO-
TOPBIX UCTOpUKKU Poccun, Ppannuu u lIsennapuun
AHAIU3UPYIOT «<MUPBI» BEPHAACKOTO B 00IEEBPOTIE-
CKOM KOHTEKCTE [3].

Mexay TeM XapaKkTep U AMHAMUKA B3aMMOOTHOIIE-
HUI Bnajumupa MBaHOBHYA C POCCUMICKHUMU U 3aPy-
OEKHBIMU KOJUIEI'AMHU B PA3HBIE IIEPUOJBI €I'0 KU3HU
OCTAIOTCS HEAOCTATOUHO UCCACLOBAHHBIMU. [To3TOMY
B HACTOAILEH CTATbE, C OAHON CTOPOHBL, OCTAHOBUMCS
Ha KOHTaKTax Bragumupa MBanoBuYa C repMAHCKUMU
1 (PPAaHIY3CKUMHU YYEHBIMU*, KOTOPBIE MaPaJIETBHO,
HE3ABUCUMO M IEPECEKAACH, CHIIPAIN BAXKHYIO POJIb
B JUYHOM, HAYYHOI U OOIIECTBEHHON CyAbOE aKaze-
MHUKQ, 4 C JPYIrOH, IPEACTABUM HECKOJBKO paHEE HE
ny6JIMKOBABIIUXCA MUCEM KOJUIET BEpPHAACKOTO —
akageMuxkos @ .H.Yepupimesa u C.AYamibruna, pac-
KPBIBAIOLWNUX UHTEPECHBIEC NTOJAPOOHOCTH BHYTPECHHEN
JKU3HU AKaJJIEMHUYECKOTO COOOIECTBA B JOPEBOJIIONH-
OHHOM M COBETCKOM Poccun.

B :xu3HM 1 HayvyHOU 6Morpapuun Bepuajckoro lep-
Manug 1 PpaHLyg UMEIN BaKHOE 3HaYeHue. Biepsbie
OH nob6wBan B epManun jgetom 1873 I. B BO3pacTe
10 neT, BO BpeMs yTEIECTBUSA C POAUTEIAMU 110 EBpO-
Iie; yepes /1Ba roja, B 1875 1., onu npuexanu B0 Ppan-
nuio. A BecHOM 1888 1., yepes Tpu rojja nocie OKOHYA-

* B cTaThe MCIIONB30BAHBI MATCPUAIIbI, ONTYOIMKOBAHHBIC HA (PpPaH-
IIy3CKOM M HEMEIIKOM SI3BIKAX [3, 4].
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®paHuy3ckue konnern B./.BepHaackoro (cnesa Hanpaso): M.Teitsp e WapaeH, A.beprco, 3./1epya.

Mucbmo MN.Teitsp e WappeHa B.N.BepHaackomy (APAH).

HUA (DU3UKO-MATEMATUYECKOTrO (pakynsrera Ilerep-
OYPICKOTO YHUBEPCUTETA, XPAHUTEND MUHEparIoruye-
CKOr'o KabuHeTra yHupepcurera Brnagumup BepHajn-
CKU IIOJYYU ABYXTOAUYHYIO 3AIPAHUYHYIO HAYUYHYIO
KOMAaH/IUPOBKY OT MUHHUCTEPCTBA HAPOJHOI'O TPOCBE-
MIEHUA I COBEPUIEHCTBOBAHUA B 00JIACTU KPUCTAT-
JIOrpauu U MUHEPAJIOTUU U MOJIOTOBKU MATUCTEP-
CKOW JUCCEPTALINH, BO BPEMA KOTOPOU paboTan B pas-
JINYHBIX HAYYHBIX J1a00PATOPUIX.

CBOIO NEPBYIO OOJBIIYI0O HAYYHYIO CTAKHUPOBKY
Bepnaackuit nposen B Mionxene, B Iepmanuu. 3xech
OH 00Opes CTApMIEro KOJUIETY U IATPOHA — IPOdecco-
pa MUHEPaNIOruu MIOHXEHCKOI'O YHUBEPCUTETA U [U-
pekropa BaBapCKoi roCygapCTBEHHOU MHHEPAJIOIU-
yeckor koyutekuuu Ilayna I'pora (Paul Heinrich von
Groth; 1843-1927), KOTOPBIN BUJENT B PYCCKOM HC-
CIEOBATENE CBOETO YYEHUKA. BBIOOp 3apybeRHOrO
HAY4YHOT'O NATPOHA ObLT BECbMA BAKEH I HAYNHAIO-
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MNaynb feHpux doH MpoT u ero 25-neTHuit konnera — Bnagumup BepHapckuin.

IIETO YYEHOT'O, TAK KAK B 3TO BpeMA Kaeaprl MUHEDA-
JIOTUHM U KpucTauorpadun B O60JBIIMHCTBE BY30B
Poccnm 3aMemanuch He CHEelUAaIACTAMU-MUHEPATIO-
raM, a Ipodeccopamu, Yb1 NPOPECCUOHATbHBIE HH-
TEPECHI JIEKATN B IPYTUX 06JACTAX: Hanpumep, B [le-
TEPOYPICKOM YHHUBEPCUTETE OKA3aJICA IOYBOBE[ Ba-
cunuit Bacunbesuy Jlokygaes (1846-1903), a B Moc-
KOBCKOM YHUBEPCUTETE — T'e0sI0r Asekcel Ilerposuy
[TaBnos (1854-1929). Takum 06pa3oM, B IEPBOU 3a-
pyOEXKHOI HAYYHON MOE3JKE BepHAACKUN MOTYYUII
BO3MOKHOCTD BBHIOPATH TY WM MHYIO HAYYHYIO €BPO-
MENCKYIO MKOIY U OJHOBPEMEHHO BOUTHU B HAYYHYIO
cpejy, KoTopas MOrJia 6bI CONIPOBOXKAATD EI'0 HAYYHYIO
Kapbepy BCE MOCIEAYIOMMUE TOJbL.

Bepuazackuit npuexan k I'poTy 6e3 TeMBI Juccep-
T4, HO YK€ ITOCTIE ABYX WU TPEX HeAeab podec-
COp JJaJl MOJIOIOMY PYCCKOMY MCCIEJOBATENIIO He-
OOJBIION HE3ABUCHUMBIM IPOEKT IO OIPEJEIECHUIO
ONTHUYECKUX AHOMAJIUHA CIOKHOI'O OPraHUYECKOTO
BEIIECTBA — 3(PUPA TPUMEAUHOBON KUCIOTHL JIeTOM
1888 1. Bnagumup MBanosuy nucain JOKy4aesy, 4To
OYE€Hb JOBOJIEH PAO6OTON B MIOHXEHE, TaK KaK €My
VAAT0Ch NETATBHO O3HAKOMUTBCA C IMPUMEHAEMBIMHU
y I'poTa ONTHYECKUMH U KPUCTA/UIOTPAPUYECKUMU
METOJAMU UCCIEJOBAHUA [5].

IMpogeccop I'poT cTpeMuIca yCTPOUTL HAYUHYIO
Kapbepy PYCCKOI'O y4eHOro Ha 3amnaje U B IEPBYIO
o4epeib MPEeAOCTABUI €My BO3ZMOKHOCTD IIEUaTAThCS
H4 CTPAHHUIIAX OCHOBAHHOTO MM MEXAYHAPOJHOIO
KpUCTA/UIOTpa(UIECKOTO KypHana Zeitschrift fiir

Krystallographie und Mineralogie. 11 uiooHa 1888 1.
BepHaackuil coobman xeHe: «Buepa I'por rosopui,
YTO XOYET IIOUTU Ha CIEAYIOLIeH HeJele CO MHOU
B OMOJHUOTEKY, YTOOBI Y3HATD, KAKHE TaM €CTb PyC-
CKHE KYPHAIBI, YTOOBI A COCTABJIAI peEDEPATH A
Zeitschrift. I o4eHb mO6IaroJapui €ro, HO TOBOPUJI,
YTO 4 IJIOXO MUY IO-HEMEUKU... HO [poT He corna-
CHJICSA U CKA3J1, YTO IOMIPABIATh MBI OYIEM BJBOEM
¢ HuM. <..> OH roBOpuI C 30HKE* TOT OCTABUJI MHE
mecro» [6, ¢.115]. Kpome Toro, I'poT Hamucan s
BepHagCKOro HECKONMBKO PEKOMEHATENbHBIX ITUCEM
K €BPOIENCKUM CIENUATUCTAM U JAXKE MPEITOKUII
COBMECTHYIO PabOTy, YTO OTKPBIBAJIO 3HAYUTEND-
HbIE MEPCHEKTUBHI Ui MOJIOJOIO POCCUICKOIO HC-
ClIeIOBATEIA.

Tak, mepsag 3apybexHasd HAy4YHAd NyOJUKALIUA
BepHajackoro — Heb6ONBIION pedepaTuBHBIN 0030p
HOBENIINX HCCJIEAOBAHUI PYCCKUX KPUCTAIIOTPA-
(o — Bblmaa B [epMaHUM HAa HEMEIKOM S3BIKEC
B 1889 r. B )xypHane Zeitschrift fiir Krystallographie.
OZHAKO €ro caeayiomas paboTa Mo-HEMEIKU MOABU-
JIACh TOJBKO CIyCTA 12 JIET M TOJABKO MOCJE JTUYHON
BCTpeUn C mpodeccopoMm 'poToM HA MEXIYHAPOJ-
noM Ieosornueckom Kourpecce B 1901 r. bonee Toro,
obmupHas oubnuorpadus HaydHbIX TPYAOB BepHaj-
CKOT'O HACUYMUTBIBAET BCErO 15 HEOONBIIUX IO pa3Me-
paM nyOGIMKAIUY Ha HEMELIKOM fA3bIKE. B TO ke Bpems,

* Ipodeccop Jleonrapy 3ouke (Leongard Sohncke; 1842-1897)
BO3IVIABJIUT (PU3UIECKUN KAOMHET [TOMMTEXHUKyMA B MIOHXEHE.
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XOTA €ro MEPENUCKA ¢ TEPMAHCKUMU KOJUIETAMHU HO-
CWId TIOYTU UCKJIIOUUTEIBHO JEJIOBOM XAPaAKTEP U 34-
TparuBanaa NIPEUMYIIECTBEHHO BOIIPOCH IpUObpeTe-
HUS MUHEPAJIOB, IPUOOPOB, OOMEHA HAYUYHON JIUTE-
parypoit, ¢ 1888 mo 1913 1. Bmagumup Hpanosny
IIPAKTUYECKU E€XKETO/JHO IIPOBOJIUI B HEMEIIKUX O10O-
JUOTEKAX U MY3€AX HE MEHEE OJHOTO-ABYX JIETHUX
MeCAIeB, paboTas C KOUIEKIIUAMU U HOBOH HayIHOU
JIATEPATYPOI.

Henb3d HE OTMETUTH €HIE OAUH JIOOOMBITHBIN
(paxT, CBA3AHHBIN C KojuleramMu u3 lepmanuu. Ha
BCEM IPOTSIKEHUU CBOCH JJOJIOU NPOPECCUOHATb-
HOM Kapbepbl BepHALCKUIT TUIIb OJHAXKABI Y4dCTBO-
B4J B BBIBMUKEHUH HEMEIIKOT'O YYEHOTO /I U36pa-
HUS B POCCUICKHE HAYYHBIE OOLIECTBA U AKAJEMUIO
HayK. B 1907 1. o" coBMeCTHO ¢ Anexkcanjpowm Ilerpo-
BuueM Kapnnuckum (1846/47-1936), ®epopom bor-
panosuueM HIMmuarom (1832-1908) u deopocuem
Huxonaesuuem Yepusimessim (1856-1914) npeaio-
KW U36paTh MHOCTPAHHBIM UYJIEHOM-KOPPECHOH-
penroMm Mmneparopckoin Akagemuu Hayk B Ilerep-
O6ypre najeoHTonora, npogeccopa I'éTTUHTEHCKO-
ro ynusepcurera Anonbda ¢pon Kéuena (Adolf von
Konen; 1837-1915).

U BCe ke eme OAHO 3HAKOBOE MIOHXEHCKOE 3Ha-
KOMCTBO IPOLUIO 4Y€PE3 BCIO KU3Hb BEpHAACKOIO.
3/1eCh OH MO3HAKOMUIICS CO CTYIEHTOM, 3MOPUOJIO-
roOM-3KcIepuMeHTaTopom XancoMm pumem (Hans
Adolf Eduard Driesch; 1867-1941), B Heganekom 6y-
JYIIEM BBIIAIOIUMCHI OUOI0rOM U PUI0COPOM-HEO-
BUTAIHCTOM. HeMenkuil xKosiera OblJI BCET'O HA 4Ye-
TBHIpE Iofla MoJIoKe Biagumupa MBaHOBHYA, OTHAKO
B 06pAa30BATEIBHOM HNPOCTPAHCTBE 3TO COCTABIISIO
IMOYTH I[EJBIN YHUBEPCUTETCKUU IHUKJI, 4YTO CO-
BEPIIECHHO HE IMOMEMAI0 UX CONMKEHUIO. «31€Ch
BCTPETHUIICA C I'PYIION MOJIOJBIX HEMELKUX OUOJIO-
I'OB, APKO U PE3KO NPOBOJUBIINX BUTAIUCTUYECKUE
NPEJCTABIECHUA, — BCIOMHHAI NO3jHee Bepnas-
Cckuit. — K HUM 51 OTHOCHJICSI OCTOPOIKHO, HO C 60JIb-
MMM MHTEPECOM».* VK€ CKOPO OHM BMECTE 00€e/anu
U nyremecTsosand no Iepmanun (aerom 1888r.).
«MHE HPaBUTCA €r0 CTPEMJIEHHUE K HAYKE, — ITHCAI
BepHapckui o Jpuuie K€HEe, — U TO, 4YTO OH CTpe-
MUTCA K 0606IEHUAM U K BOIIPOCAM OOIEnHTEPEC-
HBIM> [6, €.125].

DTUMHU «OOIEUHTEPECHBIMU» BONPOCAMU OBLIN
CIIOPBL O TOM, Hd KAKOM A3BIKE JJOJKHA TOBOPUTH Ha-
VK4, — «MOKHO JIM WJIM HE HAJO0 UMETb HA POJHBIX
A3BIKAX HAY4YHBIC BEIIW». BepHaackuil u JIpum noJjia-
rajv, 9YTO OOIIUM SA3BIKOM HAYKU JOJIKEH OBITh Ka-
KOH-TO OIUH fA3BIK, IPUYEM YK€ TOT/1d OHU 064 NIpeJ-
JIATAIA HA 3TO MECTO AHTJIMNUCKWMI. [Ipum Jaxe He
BO3PAXKaJI NPOTUB (PPAHITY3CKOTO, U BepHaACKuil OT-
METHIT: «DTO B HEMIIE OYEHb HHTEPECHO» [6, €.125].

[IupoTa B MIOHUMAHUN GUIOCOPCKUX, ECTECTBEH-
HOHAYYHBIX U OOIECTBEHHBIX NPOOIEM TAKKE OUCHD
IIPUBJICKATIA BEpHALCKOIO B HEMELIKOM IipudArene: «[o-
BOPWJIX MBI CIIEPBA O MICUXOJOTUHU U CAMBIX BBICIIPEH-

* ApxuB Poccurickort akajiemun Hayk (APAH). ©.518.0m.2. 131.J1.111.

X.Opuw, c koTopbiM BepHagckuin nogpyxunca Bo Bpems nep-
BOW CTaXXMPOBKU B MIOHXEHe W COXpaHAN Tensble OTHOWEeHUA
Ha NPOTAXEHWUMN BCEN XKU3HMU.

HHUX BONPOCaX (pUiocoduu, a 3aT€M pa3roBop COIIEI
Ha 6oJiee MPOCTYIO MOYBY — MBI TOBOPUIN O OpPaTCT-
BE** g €My MHOI'O PACCKA3bIBAJ O TOM, YTO MBI yCTPO-
niu u nepexusany B CII6. DTo 4eI0BEK 3aMEYATENBHO
GJIIM3KHUI 110 BO33PEHUAM K HAM; OH TOBOPHT, YTO OT
COLIMAJIN3MA B TOM BUJIE, B KAKOM OH €CTb B [epmanuy,
€r0 OTBJIEKAET TOIBKO TO, YTO OH CTECHUT JIMYHYIO
CBOOOAY, KOTOPYIO OH BBICOKO CTABUT, U MOXKET IIPUBE-
CTH K MAZICHUIO HAYKW> [6, ¢.136].

B aTOT mepsBhIll MIOHXEHCKMU mnepuoj BepnHan-
CKMUI MUCAJT KeHe O JIpulle MOCTOAHHO, €ABA I HE
B KAXAOM nucbMme. HO IOCTENIEHHO y HEr'O CTAI Ha-
KAIZIUBATbCA CKEICUC B OTHOIIEHUU OTHEJIbHBIX
B3IJLSIIOB HEMCI[KOTO IPYyTra U KOJUICTU. 26 CEHTAOPS
1890 r. Bepnaackui OTMETHUI B JHEBHUKE: «[IoHEM-
HOTy unTao Jpuma: “Ilcnxopu3n0a0rudecKue TH-
nel” (M., 1890) — nopaxaer cMemenue Gakra ¢ 06b-
SICHEHHUEM, HE3AMETHOE ABTOPY U HUHOIJA HE3AMET-

** BparcrBo — He(OPMAIBHBIN COI03 CTYACHTOB I1eTep6yprekoro
YHUBEPCHUTETA, U3 KOTOPOTO B IA/IbHEMIIIEM BBIIIUIO HEMAJIO U3BECT-
HBIX YY€HBIX 1 NOMUTUKOB (C.P.Onbaenoypr, [1M.IIaXOBCKUNA U JIP.).
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HOE YUTATENIO BCJIEJCTBUE UHTEPECA (DAKTOB> (IUT.
no: [7, ¢.208]). ITozxxe oH yrouHsAeT: «BreuarieHue
XOpolee, XOTd BO MHOTOM OH <JIpUII> YBIEKAETCH,
AyMalo, HEBEPHO» [8, €.137]; «V HEro MHOTO KPUTUKHU
K CTODOHHUM MHEHUAM — BECbMA CHJIBHON W U3AII-
HOM — U COBCEM MAJIO K CBOUM IIOTOKUATEIBHBIM BO3-
3penuam» [8, c. 140]. Tem HE MEHEE IPU MOATOTOBKE
HOBOI1 MOe31KK B fepManuio BepHaackuil TOBTOPSET,
YTO OYEHb XOUET YBUJETHCA C JJpUIIeM U CHEIUalb-
HO I 3TOTO efeT B MionxeH [8, ¢.131].

B Hemenkon Hay4yHo Tpajunnu BepHaackum or-
MEUAJ HEMAJIO MO3UTHUBHBIX YEPT U NMEPBOU CPEAU
HUX — IPEKPACHYIO OPraHU3AIHI0 HAYYHO-HCCIIe-
JIOBATENbCKOM padoTsl. B 1888 1. oH nucan us Mion-
X€Ha KeHe: «UyBCTBYIO, 4TO BCe Oonee U 6onee Ha-
y4al0Ch METOMAAM, T.€. Y MEHA HOABIAIOTCA PYKH,
4 BMECTE C TEM KAK-TO YCUJIIEHHEE U CUIIbHEE PabOoTa-
et Mbicab» [6, ¢.116]. Paboras B jgexkabpe 1889 r.
B bepinune B My3see eCTECTBEHHOU UCTOPUH, OH OT-
MeuaeT: «ONATh NMPOSABJICHUE 3aAMEYATEIbHOTO yMe-
HUS OPTAHU3AI NN HAYUYHBIX CPEACTB, KOTOPOE OpPa-
3110 MeHd 1 B Mionxene» [9, ¢.35-49], u gaxe npu-
3HABAACh, UTO BepinH He JMOOUT, MUPUTCA C HUM:
«.bubnmorexka 4ype3Bp4aiHO 60rara, JOCTAl COB-
ceMm penkue semu» [10, ¢.101].

B 10 ke BpeMsa nmubepan BepHajcKkui BCEra noj-
M€YaJ B3aUMOCBA3b IMOJIUTHUYECKOTO YCTPOUCTBA
CTPaHBI, YPOBHA PA3BUTHUA AEMOKPATUH U CBOOOJBI
HA4Y4YHOT'O TBOPYECTBA. ]I €ro MOHUMAHUA POJIU He-
MEIKMX YHHUBEPCHUTETOB B €BPOIEHCKOM IPOCTPAH-

CTBE OBLJIO OYEHDb BAXKHO, YTO «B OBUIOE BpEMS CYIIe-
CTBOBAHHE HEMEIIKUX YHUBEPCUTETOB BO MHOT'UX T'O-
CYyJApCTBAX ABJIAJIOCH OAHUM M3 BAXKHBIX YCJIOBUMH
NOJAEPKAHUA JyXa CBOOOABI U HUCKAHUA JIYUIIETO
B €BpOIICiiCKOM obmecTse» [6, ¢.146]. IlyremecTBys
no lepmanun B 1902 1., Bepnaackuit nocetun HiopH-
6epr, KOTOPBIH MPOU3BEA HA HETO CHJIBHOE BIIEYAT-
JIEHUE «IHEPIUYECKON CO3HATENBHOMN KU3HBIO 1EMO-
KPATUU — COBOKYIIHBIM YCHJIIMEM IOKOJEHUH U OT-
JENbHBIX JINYHOCTEN IOPOJ IMPUHAT TOT CBOEOOPA3-
HBIH, IIOJTHBIN KPACOTHI BUJ, KOTOPBIN PE3KO OTINYA-
€T €ro OT OCTAJbHBIX COBPEMEHHBIX I'OpOoAOB. OH
YEM-TO — COBCEM B JIPYTOM POJIE — HANOMHUHAET MHE
PnopeHuUIO. [l MEHA BCE 3TO OBLIO JJOBOJBHO He-
OKHUAAHHO: TaK OCOOEHHO SCHO NMOHUMAEIIb, YTO
MMEHHO B TAKOH CPEJlE MOIJIM PA3BUBATHCA U U3 HEE
BBIXO/IUTH T€ “MacTepa”, KOTOPbIC SBWINCH B KOHIIE
KOHIIOB HOBATOPAMH U B HaYKe, U B HCKyCCTBE. Ypes-
BBIYAMHO UHTEPECEH [epMaHCKUI My3€H: B HEM UpE3-
BBIYAHO MHOTO JIOOONBITHEHUIIEIO MaTEpUaId 1O
UCTOPUM HAYKH, B MEPBLIN pa3 f BUAEI B OOIBIIOM
KOJMYECTBE COOPAHHBIMU INPUOOPBl ATXUMHUKOB
urT > [10,c.110].

[TapannenpHo B nmucbMax Bepnajackoro us Iep-
MaHUU HA npoTsokeHun 1888—1900-x rogos pedpe-
HOM 3BYYMT U MHAA TEMA — MEPTBEHHOCTH, CYXOCTH,
34TXJIOCTU B IOHUMAHUHU IIAPUBIIMX TaM 34/]a4 MUHE-
pazorun U Kpucrtauiorpaduun. Paccmarpusas CBoe
npebpiBanue B EBpone u B [epMaHUU B YACTHOCTH, KAK
BO3MOKHOCTb BCTPETUTBHCS C BBIJAIOMIUMUCSA YYEHBI-

B.N. n H.E.BepHaackue (Ha ckambe) cpeau fipy3eit u 3HakoMmbixX. Mapux, 1925 r. (APAH).
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MU, HO IPEXIE BCETO OKYHYTbCA
B HOBble HAYYHBIE TPOOJIEMBI, V3-
H4Tb HO6ble METOJBl UCCIEN0BA-
HUA, Bragumup MBaHOBUY IPU3HA-
BAJICA J)KEHE B OKTA6pe 1888 1., 4TO
€MY «XOYETCA BBIPBATHCA» B [Tapmik,
IJlc OH TaKXE yCIeJ MOObLIBATD Je-
TOM TOTO € roga. «B Tepmanuu 4
YYBCTBOBAJ, — IUCAJ OH, — YTO MBI
HHUCKOJIbKO HE HUXE, 4 3/I€Ch THI
IIOHMMAEMb, KAKAsA CUIA B TPAAU-
LIUMOHHOU paboTe NOKOJCHUN —
KaK B AHrauu» [6, ¢.15]. B gpyrom
nucbMe BepHajckuil nucan eme
OTKpoBeHHee: «Ppanuud u Qpan-
1Iy3bl MHE OYEHb HPABATCH; IOCIE
lepMaHUM OHM NPOU3BOAAT HA Me-
HA BIIEYATJIEHHUE YETO-TO OYEHb
KYJBTYPHOIO; B I[epmanuu, B odie-
CTBE€, O4EHb MHOTOE MEHS IOKUPO-
BAJIO M Ka3aJ0Ch I'PyOBLIM, BApBAp-
ckum» [6, ¢.164].

Haubonee npopykTuBHOHU Bep-
HAJCKUM CYUTAI CBOK padboTy
B [Tapuke, B BoIcie ropHOI KO-
ne, y npodeccopa Aupu Jle Hla-
tenbe (Henri Louis Le Chatelier;
1850-1936) u B Komnex ge Ppanc
y npodeccopa PepauHanga Oyke
(Ferdinand Fouqué; 1828-1904).
Komnex ne Ppanc, rae npodecco-
pa, HE CBA3AHHBIC TVIAHAMU U NIPO-
rpaMMaMi, 6bUIM CBOOO/HBI B BBI-
60pe MpEAMETOB CBOUX KYPCOB,
KOTOPBIE, B CBOIO OYEPEAb, MOIIU
MIOCEIATD BCE XKenaomue, 6e3 pas-
JAWYNS 110714, BO3PACTa U HAIUO-
HAJIbHOCTHU, BBI3BAJ HAUOOJBIINN
HHTEPEC Y MOJIOJOTO y4eHOro. OH
CIENUAIBHO OTMEYAJ, 4TO NPO-
(peccopa guTAIN KYPCHI IO CAMBIM
MOCJIEJHUM U CIIOPHBIM JaHHBIM.
«Takux nexuuy B lepmMaHum.. 1o4-
T HET», B Poccum — Ttem 6Gosnee. Ho camoe rias-
HOE, Pe3IOMUPOBAJ BEpHAACKUI, «B OTIUYUE OT TO-
ro, 4TO 6bLI0 B MIOHXEHE, y MeHA BO PpaHIIUU 3aB-
327UCh OONEE IPOYHBIE CBA3HM, OCTABIIMECA HA BCIO
KU3HB> [0, €.20; 9, ¢.72].

JencTBUTENBHO, BTOPAs HAy4YHad IyOIUKaIus yde-
HOI'O 32 rpaHuLel, noapusmaaca B 1889 r. o Ppan-
MU HA (PPAHIY3CKOM A3BIKE, CTAIa IPOBO3BECTHUKOM
€ro JIOJTOBPEMEHHOTO COTPYJHUYECTBA C (PPAHITY3-
CKUMH KoJuteramu. Toraa sxe BepHaackuit Obu1 n3dpax
y1eHOM OPaHIY3CKOI'O MUHEPAJIOTUYECKOTO OOIIECT-
Ba. MHOTHE JIECATUIIETUSA JJPYKECKOTO ODOIIECHUA CB-
3BIBAJIM €T0 B JaJbHEHIIEM, HaIpUMep, ¢ (PpaHIy3-
CKUM MHUHepajaoroym, ¢ 1914 r. cexperapem ®panuys-
ckoit akasiemuu Anbdpenom JIakpya (Antoine Frangois
Alfred Lacroix, 1863-1948) [11]. 3saTh DyKe, OH OBLT
eme y1abopaHTOM, Koraa B 1898 1. MO3HAKOMUIICH
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A.Nakpya (BBepxy) u ®.0yke, a Takxe aBTorpacsl ux nucem B.N.BepHapckomy (APAH).

C pyCCKUM MUHEpaniorom. IIpu HEMOCPEACTBEHHOM
Y4aCTUU BEpHAICKOTO, OIHOT'O U3 ABTOPOB IIPEACTAB-
senud, B fekadbpe 1909 r. Jlakpya 6bu1 ©36paH UHOCT-
PaHHBIM YJIEHOM-KOPPECIOHAEHTOM IleTepbyprckon
aKaJeMuu HayK. B cBoo ouepenn, Bragumup Msano-
BUY, Iprexas B [Tapux B 1922 1., B T€4EHUE HECKOIb-
KHUX JIET 3aHUMAJICA B 1aboparopuu Jlakpya B Hanuo-
HAJbHOM MY3€€ €CTECTBEHHON UCTOPHHU.

Xotda Bo ®pannuu ¢ 1900 o 1910 r. Bepuaackun
MIOYTH HE OBIBAJ, JIUIIb Ha HECKOJBKO JHEU MOCETUB
[Mapwx st koHTakTa ¢ M.Kropu B ssHBape 1910 1. 11 3a-
TEM, TAKXKE HeJonro, B 1913 r, éubnuorpadus ero
NPUKHU3HEHHDBIX yOAUKALUA HA (PPAHITY3CKOM A3BIKE
B TPU pa3a MPEBBIIAET UX KOJUUECTBO Hd HEMEIKOM
1 HACUUTBIBAET 45 pabOT, B TOM YHUCIIE BAKHEHUIINE
monorpadun («feoxumus», «buochepar). Ho ecnu
[10JjaBJsionee 6OJBIIUHCTBO HEMEIKOSI3bIUHBIX I1y0-
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MHOT'O) — HO Celyac OHM IIPU OC-
JMA6I€HUN €UHOTO U 06Ieydeso-
BEYECKOI'O MOTYT NPHUBECTH HE
K Xopouiemy, a K JypHomy. 1 g xo-
4y JKUTb HE 3TUMU 000COOIEHNA-
mu, 2 06ujum. OHO MHE TIPEICTAB-
JAETCA Ceyac BaxHee» (IUT. IO:
[12, c.40].

Ha cnenpyomui nocie npuesna
JE€Hb BepHaJCKUM BCTPETHICA CO
CBOMMH CTAPBIMU 3HAKOMBIMU —
Anbppenom Jlakpya, Jyn Kantu-
nem (Louis Gentil, 1868-1925) u
¢ pekropom CopbonHsl [ToseM An-
nenem (Paul Appel, 1855-1930).
PpaHIY3CKUE KOJUIETU CPaA3y IO-
obemanu akaJieMUKy IIOMOYb C yC-
TPOMCTBOM €TI0 CTATEN B HAy4YHbIC
JKYPHaJIBI, 4 TJIABHOE — M3/1aTh HA
(ppaHIy3CKOM f3BIKE KHUIY €r0
JIEKIIUH 110 TEOXHUMUH, IPOYUTAH-
HbpIX B 1921 1. B Poccumckom aka-
geMun HayK. CepIeuHOCTD IpHUeMa
00pajoBaId U CMYTHUJIA AKA/IEMUKA
OJJHOBPEMEHHO, OH MHCAJ CHIHY:
«OHH e1a10T GOJIbIIE, YEM MOKHO
OBLIO CE€O€ MPECTABUTD, U 5 UyBCT-
BYIO JIaxKe ce6da HEeNIOBKO. Bo-mep-
BBIX, MHE /i1 PAGOTHI IPEAOCTAB-

wa nouvelis

PaspeweHnue Ha npebbiBaHne Bo Ppanuuun. 1922 r. (APAH).

JIUKAMNA BepHaaCcKoro noasuaInch 1o Ilepson Mupo-
BOU BOMHEI, OONBITUHCTBO (DPAHKOA3BIYHBIX TyOIHKA-
IIM1 YYEHOI'O BBHIILIO nocyie 1922 1., Korja OH NPOBEN
HECKOJIbKO JIeT BO PPAHIUMU U PETYIAPHO MPHUEKAT
cona B 1928-1936 1T

Brepsrie mociie ycraHoBiaeHuA B Poccum coBeT-
CKOM ByacTu BepHaackuil npuexan B [Tapux 8 uions
1922 1. ¥ HA CIEAYIOIMUHN JEHb ONUCBIBAN JOYEPU
CBOM BHIEYATIEHUA: «[IIyOOKH, MO-BUAUMOMY, IOCIEN-
CTBUS BOMHBI — HO ObETCH 3/1eCh OOJbINASI MBICIb.
U BCE KPENHET MOE HACTPOEHUE: BAXKHBL U HYXKHBI Ta-
Kue 060COONAI0IMUE HACTPOU UYEJIOBEYECTBA, KAK Ha-
LUOHAJbHBINA U I'OCYLAPCTBEHHBIN ITATPUOTU3M WU
HALMOHAJIbHOE PEJUTUO3HOE JBIKEHUE (BPOJE IIPa-
BOCAABHOI'O JABMXKEHUA WJIM KOHMECCHUOHATBHOTO

watorisation du Kinistére des

==== Affaires Etrangdres a Paris./.

PFLEMINISTRE DE FRA™
et par autorisation

2 1R CHANCE

JISIIOT BCE, YTO 5l XOUY: €CIU HYKHO
3aKA3bIBATh NPHUOOPHI, AOCTABATH
MATEPUAIBl U TJ. — BCE B IpeJe-
JMax 1a60OpATOPHBEIX CPEJACTB. 3a-
TeM Ilapmkckas akajeMus Hayk
NPUCYJNIA MHE 34 MOU PaboThl
60IIBINYIO IPEMUIO — NIPpEMHUIO Ba-
e : JIbSIHA; OHA JOJIKHA ObliIa OBl OBITH
3en BBIJIAHA TOJBKO B HOAGPE, HO YCT-

g

,g,_f POEHO TaK, YTO s yXKE CETOJHS €€
: Ta), noayyun — 310 4000 ppaHKOB.
 palin 3aTeM CerojHs MHE COOOIIUIH,

yro Buyepa Coser ITapuKCKOTro
YHUBEPCUTETA MOCTAHOBHUI O BbI-
padge mue 2000 fr. <.> 4 cmymen
YYBCTBOBATh C€0A B IOJOXKEHUH
“3HAMEHUTOr0” Yy4eHOI'0 — HO, C APYIOM CTOPOHHI,
CO3HAI0, YTO 3TO OOA3BIBAET U YTO, MOXKET OBITb,
a1 Poccuu XOpo1o, Korjja NposaBIIsLeTCsa TAKOE OTHO-
LICHME K €€ IIpeACTaBuTeaM> (LUT. I10: [12, ¢.40]).
PasmbllieHUs O MECTE POCCUICKON HAYKU B MU-
pe, ee MOTEHIUAIE U NMEPCIEKTUBAX BCETJA JOMU-
HUPOBAJIMU B CO3HAHUM BEpHAJCKOrO CO BpEMEHHU
€ro MEepPBOTO JJIUTENBHOrO NpebbiBaHusA B EBpore.
Eme B criope 1888 1. 0 «A3bIKE HAYKH» OH I'OBOPUIL,
YTO OJJHUM U3 HEOOXOJUMBIX /ISl BCEX YUYECHBIX A3BI-
KOB MOXET CTAThb M OJMH CIABAHCKMI, 4 MMEHHO
pycckuit [6, ¢.125]. B manpHEHIEM MBICTb O CIyKE-
HUM POCCUMCKOM HAyKE KAK HEOTHEMJIEMOM 4YaCTH
MUPOBOTO HAYYHOI'O IIO3HAHUA TOJBKO YKPEIIA-
JACbh B CO3HAHMHU y4€HOrO. B KpusucHom i Moc-
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KOBCKOr'o yHuBepcurera 1911 r. BepHajCcKuH, BOJIb-
HO miau HEeBOJAbHO nurupys IT.A.CTonbnuHa, BOC-
Kaunan: «Ecim 66l HAM HEJZONATO CIIOKOHMCTBUE B 00-
MECTBEHHON IOJUTUYECKOM XHU3HU! KaK CHIBHO
MOryIa OBl 3a0UTBCA PYCCKasg MBICAb M PyCcCKasd
JKU3HB! 3/1€Ch <HA 3amaje> BOpYAT IIOBCIOJy HA POCT
PYCCKOM HAYYHOU JUTEPATYPHI, BHIPAKAIOT HEYJO-
BOJIbCTBUE, HO SICHO YYBCTBYETCs, UTO OHU OYAYT
CUUTATBLCA C pakTOM> [7, €.51].

B rpynax no ucropuu Hayku Biragumup MBanosuu
HEINPEMEHHO YKA3bIBAJI HAd HALIMOHAJIbHOCTD YYEHOI'O,
€ro HAMOHAJIbHYIO O6PA30BATENBHYIO WM HAYYHYIO
MIKOJIY. B TO e BpeMs ero MaTpuoOTUYECKUIl HACTPOU
HUKOI/Id HE IIEPEPACTA] B IIOBUHUCTUYCCKUI, TEM
6onee B UCTOPUKO-HAYYHOU cepe. Bepuaackuit a6-
COJIIOTHO YETKO Pa3BOJUJI IOHATUA «3THUYHOCTDb»
U «I'PAKIAAHCTBO>, «KYJIBTYPA» U «I'OCYLAPCTBEHHOCTD>.
B 1928 1. akasieMuK Tak B apOpUCTUYHOI (POPME OIU-
CBIBAJI CIOKHBINM M AMOUBAJIEHTHBIN IIPOIECC TOUCKA
HaIJMOHATbHON HUJEHTUYHOCTH IleTepbyprckoit aka-
JNEMHUU HayK: «PycCcKoe O6IECTBO... HE 3HATIO U HE 3Ha-
€T MCTOPUIO CBOCT'O HAYYHOI'O TBOPYECTBA, KAK HE
3HAJIO U CBOETO XYJOKECTBEHHOTO TBOPUYECTBA; 4O6-
pasg yacTh ucropun Poccum — 1a U BCAKOM CTPAHBI
(cront BcnoMHUATH Hamoneona Bo ®PpaHnumn) — TBO-
puIach “UHOCTPAHLIAMHU IIO IPOUCXOXKACHUIO”. ECTh
3aMEUATENbHASA O INIyOUHE MBICIU PedYb aAK<AJEMU-
Ka> Mupgengopga* (BIOIHE PYCCKOTO, HECMOTPS Ha
HEPYCCKYIO (paMuInio) B 1850-X rojax, rae JaHo Iiy-
60KO€ OOOCHOBAHUE TOM CTPYKTYPHI AKaIECMUU HAYK,
Kakyio umena Poccusa B XIX cr<oneTun> u KOTOpad,
BEPOATHO, PA30BbETC B EBponie — 1 B MUpe, — KOIja
NaJyT PaMKM HAIMOHAJBHON TIpbI3HU. CBA3b “HEM-
e (6<onpien> 4<acThlo> PYCCKUX 110 TOCYAPCT-
BY), O UCTOPUHU KOTOPBIX A numy, — Jlenua, dycca,
Tecca™* u 1p. — C PyCCKOM KyJABTYpOU Oorpomua. Hy,
Hanp<uMmep>, PyCCKUM XUMHUY<ECKHUHU> A3BIK CO3/aH
Teccom (OAHUM U3 BEIUKUX XUMHUKOB — Kanubpa
Bepreno****). <.> Bo rnase “HeMenKON’ NapTUHU
Ax<azemun> Hayk crosin KBecemopckum™*** a rmia-
BOU “pyccKon” 6b11 6ap<oH> Pozen™ ™ ***» [13].

* Mugzengopd Anexcanap degnoposuy (Alexander Theodor von
Middendorff; 1815-1894), nyremecTBeHHUK, reorpad, 60TAHUK,;
JICHCTBUTEIIBHBIN WICH, HEIIPEMEHHBIN cekpeTaps IlerepOyprckoit
akajeMnu Hayk (1855-1857).

** TIpUHA/ICKABIIMX K TTAPTHN AKAJIEMIKOB HHOCTPAHHOTO TIPO-
HCXOK/ICHUSL

% Jleny, OmMunit Xpuctuanosud (Heinrich Friedrich Emil Lenz,
1804-1865), ¢pusuk u anexrporexuuk; Pycc Huxonait iBaHOBUY
(Fuss, 1755—1826), maremaruk; lecc Tepman MBanosuy (Germain
Henri Hess, 1802-1850), xumuk. Bce — axagemuku IletepOypr-
CKOW AKaJJICMUH HAYK.

% Mapcenen Bepmio (Marcellin Berthelot; 1827-1907), XuMuk
U TOCYAPCTBEHHBIN JIEATEND.

kR Becenosckuit Koncrantun Crenanosuy (1819-1901), sxo-
HOMUCT U CTATUCTHK, AKaJIEMHK, HEIIPEMEHHBIH CeKpeTaps Ilerep-
Oyprckor akazemuu Hayk (1857—1890).

R Posen Bukrop Pomanosud, 6apoH (1849—1908), BOCTOKO-
BE/JI, AKAJIEMUK, BUTIC-TTPE3H/ICHT I1eTepOyprcKOr akaieMUH HayK.
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Mucemo B.W.BepHapckomy X.Opcens (J.0rcel; 1896-1978) —
thpaHLy3CKOro MMHepanora, reoxummnka, B 1920-x rogax coTpya-
HUKa MuHepanoruyeckoro myses B [Mapuxe. 1925. (APAH).
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06noxka gHeBHUKA B.W.BepHaackoro v cTpaHuua 3a 28 mas
1924 r. (APAH).
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AsTorpad B.W.BepHapckoro — 4epHOBMK MpOEKTa CO3AaHUA
[eoxMMUYeCcKOro MHCTUTYTa Unu buoreoxummyeckoit naboparo-
pun ¢ npunuckoit BepHaacKkoro «MMeHn xepTeoBatens» 1 no-
MeTolt «1924 II PoseHTanto*». baxmeTbeBCKUIl apxuB pyccKoit
1 BOCTOYHOEBPOMEHCKOi ncTopuun n kynbtypsl Konymbuiickoro
yHusepcuteta (Hbio-Mopk, CLIA), doHp T.B.Bepraackoro (Ver-
nadsky Coll. Box 15). My6nukyetcs Bnepseble.

* TTO-BUAMMOMY, STOT JOKYMEHT [PEAHAZHAYAIICS HEIIOCPE/ICTBCH-
Ho Jleonapay Muxannosndy PosenTamo (1877-1955) — BeIxoziy
n3 Poccnn, ppaHIly3cKOMy IPEAITPHUHUMATEIIO, «KOPOJIIO JKEMUY-
ra». [y peanusanuu npoekra Bepruackuii npejyiaran Posenramo
60 yupeauThb (DOH/T €ro UMEHH IIPU (PPAHITY3CKOM AKaJIeMUH Ha-
YK (WJIM IPH JIPYTUX HAYYHBIX YIPEKICHUAX ) 71 IBYX-TPEXJICTHE-
ro (PMHAHCUPOBAHUA OKOHYAHHUA CBOMX MCCIIEIOBAHMNIA, THOO Op-
TAHA30BATh TIOCTOSHHBIN T€OXUMHUYECKUMA MHCTUTYT NPU OJHOM
13 OOJBINIMX (PPAHIY3CKUX I'OCYLAPCTBEHHBIX YUPEXKIEHUIT (Ha-
npumep, npu Mysee ecTeCTBEHHOM uctopuu B [1apuke). B npoek-
T€ CIIEIUAIbHO aKIIEHTUPOBAIOCh BHUMAHHE HA MEK/TYHAPOHOM
Xapakrepe AeATeIbHOCTH OyyIIero MHCTUTYTA, €I0 aBTOHOMMHU,
OTOBAPUBAIMCDH U NIPABA JKEPTBOBATEIA. 33/1a49y MHCTUTYTa BepHa-
JICKAH (POPMYIMPOBAIT KAK «BBIACHEHUE KOJTMYECTBEHHOTO 1 Ka4e-
CTBEHHOT'O COCTABa JKUBBIX OPI'dHN3MOB, PACTUTEIBHBIX U JKUBOT-
HBIX, MOPCKUX U HA3EMHBIX>. 25 (peBpans 1924 1. B ocobusike Po-
3CHTAJIA COCTOSUIC OOE/, MOJOXKUBIIMK HAYAIO JICATETBbHOCTH
®onya Posenrans (Fondation Rosenthal) — eauHcTBeHHOM Opra-
HU3AaIMN Ha 3a1aJie, B3ABIICHCA CTIOHCUPOBATh PEATU3AIUIO HIEH
PYCCKOTO y4€HOTO 00 UCCAECAOBAHUM KMBOT'O BEMIECTBA TUIAHCTEL
OHAKO (PMHAHCUPOBAHKUE TPOUTAIOCH HEJOTO: HAYATIOCh B CCH-
T6pe 1924 r, Ho B HOsI6pE 1925 1. ®onj Po3eHTass B HOBOI OTA-
1uu BepHajickomy orkasai B mapre 1926 1. OH BepHy/ICs B JIeHH-
Hrpaz, a eme yepes rog Komuccus CHK CCCP 1o copencTsuio pa-
6oram AH CCCP npuHsIa PEMIEHUE O CO3AAHUU CICIIUAIBHO YIS
HEro buoreoXuMmuIeCKomn 1a60paTOpUH.
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V6exjeHHOCTh BepHajgckoro
BO BHEHALIMOHAJBHOU IPUPOJE
HA4y4YHOTI'O MO3HAHUA IPU COXpa-
HEHUU HAIIMOHATbHBIX OPTaHN34-
IUOHHBIX (POPM HAYUYHBIX MPAK-
THUK ObJIA OCHOBHBIM AITOPUTMOM
U €ro OTHOIIEHUHN C €BPOIENCKU-
MU KOJUIETAMU, U UCTOPUKO-HAYU-
HBIX IITYAUNI, HE3aBUCUMBIM OT
U3MEHEHUN IIOJUTUYECKOIO KIHU-
mara B Poccun / CCCP, ®panuun
u lepmanum.

Korga B 1927 1. mojy pefakyu-
e B.M.BepHaacKoro BuIIIEN Iep-
BBIIT COOPHUK MAMATH aKaJEMUKA
K.M.Bapa (1792-1876), oun oT-
KPBIBAJICA €TO CTATbEN O JIMYHOC-
TH YYEHOTO W €r0 3HAYEHUU JJIA
POCCHUYICKOM M MHMPOBOM HAYKHU.
Cosparesb JyXOBHOI'O YKJI4[d Ha-
meil aKaeMuu — TaK KOPOTKO

u Bceobbemionie Bragumup Vpa-

HOBUY OINpEAENWUI 3Ha4eHue bapa
JUISL POCCUIICKOM HAyKH [14].

Ceasu ¢ I'porom m [lpumem
BepHajCKU COXPAHIL BCIO KU3HD,
XOTSl UX UHTEHCUBHOCTb, KOHEYHO, MEHAIACh CO BPE-
MeHeM. Tak, Tu4yHble BCTpeuyn ¢ npodeccopom I'po-
TOM (PAKTUYECKU NPEPBANIUCH B 1913 ., HO B LIEIOM
Brnagumup MBaHOBUY NEPENUCHIBAICI C HUM IIO-
Hemenku 6osnee 30 et — ¢ 1888 mo 1926 r., BILIOTH
JO KOHYMHBI MIOHXEHCKOTO npogdeccopa. x xoppe-
CHOHJEHINSA, COXpaHuBmaAca B Apxuse PAH, nacuu-
ThIBACT 40 TUCTOB.

K tpynam u ujesam Jpuma, B TOM 4uciae 00 3HTE-
JeXnu, BepHaACKUI NIOCTOAHHO BO3BPALAJICA BO
BpeMsA paboThHl HAJ| NPOGIEMON «<KHUBOT'O BEI[ECTBA»,
3aHUMABIIEH €I'0 BO BTOPOU IIOJIOBUHE XU3HU. Jlaxe
B pasrap I'pakJaHCKOU BOUHBEL, B aHBape 1920 1., 3Ba-
Kyupysach Ha napoxoje «Kcenus» B KpbiM, OH unTal
«Buranmuam» Jpuma [15, c. 13, 22, 28].

AKaZIeMUK CUMTAJ JHTEIEXUIO HEYJA4HOI (Hop-
MO JIOTMYECKOI'O BBIPAXKEHUSA PEAJIBHO CYLIECTBYIO-
el «OCOOEHHOCTU», HO BCEI/ld MOJUEPKUBANI HC-
KJIIOUUTENbHBIN HAYYHBINA U GUIOCOPCKUN YPOBEHD
nckanuit Jpuma. [TocaegHuil pa3 OHU OOIANIUCH
20 oxTa6ps 1936 r., xorga mo gopore u3 Ilapuxka
B IIpary BepHaackuil — €/Bd 1M HE €JUHCTBCHHBIN
U3 «CTAPBIX», €lIE C JOPEBONIOLUOHHBIM CTAXKEM AKa-
JEMUKOB, KTO IIOCJI€ NPUXOAA HALUCTOB K BJIACTU
B [epManum ObIBANl B 3TOU CTPAHE, — OCTAHOBUJICA
B JIeAnure y CBOEro CTApuHHOIO Jpyra npogecco-

Nutepatypa/ References

Paguesbiit uHcTUTYT Kilopu B CopboHHe, rne BepHaackuii pabotan B 1923-1925 rr.

pa ®epopa bpayna* u «1o renedony ropopui ¢ Jpu-
nieM — HEYJA4HO, KAXETCH, U K Beuepy yexan B [Ipa-
ry» [16, ¢.102].

Mpl HE 3HAEM, O YEM OBbLI 3TOT MOCJIEIHUN Pa3ro-
BOp U IOYEMY OH He yjanca. Ho 3Ta nu4yHas HEBCTpe-
4ya CTAPBIX KOJUIET U JPY3EH B YEM-TO CUMBOJIIMYHO 34-
KPbLIA LIEJIYIO IVIABY B POCCUUCKO-HEMELIKUX HAYYHBIX
CBA3AX B 1Ies1oM. bonbiie akagemuk Bepuaackuii B Iep-
MAHHUIO HE IIPUE3XAI U MMCEM OT JpuIia He Ioaydal,
HO IIPO/IOJIKA OYEHDb BHUMATENBHO CJIEAUTD 33 COBET-
CKUM M HEMCIKMM ATOMHBIMU ITPOCKTAMU.

[Tocne Hauana BTopoit MUPOBOI BOMHEL, 19 HOAO-
pst 1939 1., 76-neTHU BepHAACKUIT 3AMTUCAT B JTHCB-
HUKE: «YIUBUTENBHO, KAK INIyDOKO MPOHUKAIA B HAC
HEMENKaA KyJIbTypa. MHE Ka3aJ10Ch, 4TO MeHA Hoiee
3aTPOHYIA AHITOCAKCOHCKAA W A BECH IPOHUKHYT
cnaBsIHCTBOM. <..> XOTS OTEI MHOI'O MHE JajJl — 3a-
najgnoesponenckoro (Mramua, Aurnua n loTnan-
nus) — 6onbue lepmanus u @pannus. [Tonpma u VK-
pauna. 3aech Terens, Purtep, Bax, Jluct> [16, c.74].
Tak, MOABOAA KM3HEHHBIE WUTOI'M, YYEHBIH BO3JAJ
JIOJKHOE JIYXy €BPOMIENCKOU KYJIBbTYPBI, KOTOPBIN
NPOHMU3AJ BCIO €0 CyJL0y.m

* Bpayn ®enop Anexcanaposud (1862—1942), duonor, wieH-
KOppecnoHeHT [TeTepOyprckoi akajleMun Hayk.
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«We are going through a curious time...»:
Germany and France in the scientific biography of Vladimir Vernadsky

M.Yu.Sorokina
Alexander Solzbenitsyn Center for the Study of the Russian Diaspora (Moscow, Russia)

The article deals with the contacts of V.I.Vernadsky with German and French scientists who played an important role
in the personal, scientific, and social fate of the academician. The letters of Vernadsky’s colleagues — academicians
EN.Chernysheva and S.A.Chaplygin, revealing interesting details of the inner life of the academic community in pre-
revolutionary and Soviet Russia — are published for the first time.
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®.H.YepHbileB — B.U.BepHagckomy

JABa MHChbMA H3BECTHOTIO PYCCKO-
I'0 I'e0JIOTa U NNAJIEOHTOJIOTA, TeH-
CTBHUTEJBHOIO 4ieHa Hmmnepa-
TOpcKko¥ CaHKT-IleTepOyprckoi
aKaJeMHH HaYyK, THpeKkTopa I'eo-
JOTHYECKOT0 My3esd AKaJgeMHH
u TIeoJI0oru4eckKkoro KOMHUTETA,
npencexarens Orpenenus Qu-
3U4eCcKoi reorpadguu Pycckoro
reorpadudueckoro o6urecrsa Pe-
ogocua HmukomaeBuda YepHBI-
mena (1856-1914) mocCBAILEHBI
HOoAroToBKe u3opanusa B.HU.Bep-
Ha/ICKOTO aIBIOHKTOM AKaJe€MHH
B 1905 r. BMECTO OTKa3aBIIETIOCA
OT CBO€H MO3UIIMHU B AKAaJE€MHHU
pupexropa Ilerepoyprckoro rop-
HOI'0 HHCTHTYTa KpPHCTAIOIpa-
¢a EBrpada CrenmanoBuua dexgo-
poBa (1853-1919). B 310 Bpem:a
orHomeHua dexoposa u Bep-
Ha/ICKOT'0 CKJIAJABIBATHCHh BEChbMa
Henpocro. EBrpad Cremanosudy,
craBmIui B 1905 1. nepBBHIM BBI-

®.H.YepHbiwes u B.N.BepHaackuit.

OOPHBIM JUPEKTOPOM TOPHOTO HHCTHUTYTA, OTKA3aJ B TOM 3Ke roay Baagumupy HBaHOBHYY B IpaBe IIOJIb-
30BaHHUA MaTepHajsaMu My3esa TOPHOIoO MHCTHTYTA A ydeTa uX B «OIBITE ONHCATEJIBHON MHHEPAIO-
run». Kak BUTHO U3 MPETUCTOBHUA K 3TOHM padore, BepHAICKUI GOJE3HEHHO MEePeKHa OTKa3. OH mucami:
«fI BCIOAY BCTpEUYaa COAEHCTBHE H IOMOIIb, H TOJIBKO OJHUH pa3 (K COKaJIECHHUIO, B POCCHH) BCTPETHI OT-
Ka3 B IIOJIb30BAHHUHU COOPAHHUAMH OJHOIO U3 NYOJIHYHBIX My3€€B, HO H HMH HAaJ€I0Ch BOCIOJb30BATHCSI
IJIA JajJdbHeHme padorsl»'. IIocae orka3za @eJopoOBHIM OT MECTA APIOHKTA IMIEepaToOpCKOM aKaJgeMHUH
HayK HMEHHO BepHaJCKHI CTaJ €ro IpeeMHUKOM Ha aKaJeMHuIecKo Kadeape, a B 1918 r. oH moazeprax
obunuansHoe npeacrapieHue PegopoBa B JEHCTBUTEIbHBIE WICHBI POCCHICKOM aKaJeMHUH HAYK?.

! Bepraockuii BH. I36pannble counHenus. M., 1955; 2: 8.

* Tlopgpo6nee cm.: Packun H.M., Hlacppanosckuit U, E.C.Oepopos u B.M.Bepnajckuit: (mo marepuanam Apxusa Akagemun Hayk CCCP) //
OYEpKH 110 UCTOPHUHU IE€OJIOIMYECKHUX 3HAHUI. M., 1959. Boir.8. C.165—-176. ITy6imkaruio nucem E.C. ®exoposa BU. BepHajckomy cm.: Es-
rpa¢ Crenanosud Penopos. Ilepenucka. Hemzaanneie 1 MaioussecTHble padoTsl / Coct. MM.Iadpanoscknit, B.A.Opank-KamMeHenKuH,

E.M JlomBo-Jo6poBosbekas // Hayarnoe HacmeacTso. J1, 1991. T.16. C.156-161.

21 maa 1905 1.

MuoroysaxaeMblil Bragumup MBanosuy,
HE OTBEYas] Ha Bame mucbMO, TAK KAK BCE HANEANCH,
YTO B CKOPOM BPEMEHHM O(MHUIMATBHO BBIACHUTCA
yxon Penoposa u OyAeT BO3MOKHOCTD CAENATh IPeJ-
CTaBJIEHUE O Bac B MOCIEJHUX BECEHHUX 3ACEJaHNUAX
Orpenenud. Jleno ¢ orcraBkoit PejopoBa 3aCTPAIO,
OIHAKO, TIe-TO B HEAPAX KaHIENIpuu M<UHHUCTEP-
CTBA>BAd HAPOJAH<OI'O> MPOCBEIICHUA U IIO3TOMY
NPUXOAUTCA OTIOXKHUTD INPEACTABIEHUE SO OCEHH.
Tem He MeHee, Kejasg Bac rapaHTUPOBATh OT BCAKUX

CJIYYAUHOCTEH, 4 NEPETOBOPUI CO BCEMH YIECHAMU
OTaeNeHus U YaCThIO U3 IPYTUX OT/eaeHnH. He no-
JIEXKUT COMHEHUIO, 4yTO B OtTzeneHun Bel mpoiijgere
MIOYUTH €JUHOINIACHO, 4 B O6IEM COOPAHUU BBIOOPEI
Takxke obOecrnedeHbl. CKOABKO f MOHUMAIO, Bamwu
desiderata, n3/10KE€HHBIE B TOCTAETHEM ITUCbME, JTETKO
HUCIIONMHUTL. B KpaiiHeM cayvae, ecnu 6b y M<unuc-
TEPCT>BA HE OKA32JIOCh CPEJCTB HA €IMHOBPEMECH-
HYIO 3aTpary, IPOCUMYIO Bamu, AKajeMus MOXET Ha-
CKOOGJIUTD U3 CBOUX 9KOHOMHUYECKUX CPENCTB.

A 6Bl Bac mpoCHUJI HECKOJNBKO OOJETYUThL MHE
n KapnuHckomy' 3azady IpeACTaBIeHUd, AaB I0JI-
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HBIA CIMCOK Bamux pa6oT. KoHEYHO, TAKOU CIUCOK
MOKHO COCTaBUTDb U HaM, HO BaM Kak aBTOpY, KOHEU-
HO, IPUAETCS 3aTPATUTh HA 3TO MEHbIIE TPYAA.

Oxouo 10-10 UIOHA yey Ha MECALL 34 I'PAHULLY. YK
OYEHb 3TO HEMPHUATHO MPHU TENMEPENTHUX OOCTOATEND-
crBax. Ho Bca 6eJja B TOM, 4TO BCS MOE3/IKA 3apaHee
MO/IFOTOBJICHA U TEIEPb OTCTYNATD YKE HEYLOOHO.

Kpenko xmy Bamy pyky. Bam ®.Yepubliies

APAH. ©.518. Om.2. ]1.36. J1.49-51.

! Kapriunckuit Anexcanap Ierposud (1847-1936) — reosor, aka-
neMuK (¢ 1896), mepBbIit BHIGOPHBII IPE3UICHT POCCHITCKOM aKa-
JIEMUU HayK / Akagemun Hayk CCCP.

CII6. 7 ceHTaOpsa 1905 1.

MuoroysaxkaeMmblii Bnagumup MBanosud,
JABHO cobupacsa Bam orseTuTh Ha Bame nwobe3Hoe
MUCbMO, HO OTKJI/IBIBAJI, TIOKA HE BBIACHUICH TOPS-
JOK Oyaymero Bamero nzépanus B cpefly AKaicMUN.
Tenepsp yxke O(PULIUAIBHO OBLIO 3a4BJIEHO B IIEPBOM
ocenHeM O6meM cobpanuu o BeIxoae Penoposa.
Ha 6ynymeit Hepene B cpeny OrpeneHueM (pU3UKo-
M4TEMATUYECKUM OyaeT o6pasosana Komuccus s
CYX/IEHUSA O BO3MOXKHBIX KAH/IM/aTAX HA 3aMEICHUE
Kadeapsl MUHEPAJIOTUU. BepodaTHO, KO 12-My OKTA6-
pA yCIIEeM U3TOTOBUTH NPEACTABIEHNE O Bac u BHe-
CEM B 3aceJjaHue oTAeneHud. bamnoruposka B Otje-
JICHUU MOXET OBITh 9-10 HOAOPA, B JeKabpe NPOUAET
npeacrasiaenue Orpenenus B Obmee cobpanHue,
u B suBape 1906 roja COCTOUTCS OKOHYATEIbHAS
6a/10THPOBKA. BRIOOp 4 CYMTAIO BIOJHE Obecme-
YEHHBIM, TdK KdK C OOJTBIIMHCTBOM U3 4I€HOB KOH-
¢epennumn u 4, u AIl. KapIUHCKUNA EPETOBOPUIIH.
[Tpu npexacrasneHuu B OTAeNeHUE HALO OY/IET BBI-
MOJHUTb €I[€ OJHY MaJIEHbKYI0O (POPMATBHOCTh —
3TO MOJYYUTHh OT BaCc MUCBMEHHOE COTJTACHUE BCTY-
IUATHb B AKaJJ€EMUIO, €CJIU BEIOOPHI OYAYT GIATONPHUAT-
HbL. TaKOTO poza cornacue Tpedyercs YCTaBoM, a o-
TOMY HE CUYUTANTE 3TO 32 (HOPMAIUCTUKY. Myseit
Hall' TOCTOAHHO IOJABUTAETCA KO OMArONPUATHOMY
BU/ly. PEMOHT BCEX 341 3aKOHYEH, M C OCEHU HAYHEM
YCTAHOBKY BCeN Mebenu. Munepasornyeckoe codpa-
HHE 34 3TO JIETO [IONOJHMUIOCH|, TaK KaK BOopo6beB?,
Cbe3UB Ha Ypa, IPUBE3 OTTy/d MHOI'O UHTEPEC-
HBIX BEIIEH, IPUTOM M3 HOBBIX MECTOPOXKIECHUU.
Korpa 6yzpere mucarbh corjnacue Ha usdpanue Bac
AABIOHKTOM B AK4JE€MHIO, TO YyIOMAHUTE O Bamux
Je31epaTax MO 4YaCcTU OOCTAHOBKHU /I PabOTHL
ITpoCHUTE U AEHEKHBIX CPEJACTB U YKAKUTE HA HEOO-
XOJUMOCTb UMETb YYEHOTI'O XPAHUTENSA MUHEPAIOTH-
4eCKOro cobpanusa. Bopo6ses Teneps 3aBEAYET MU-
HEPAJIOTUYECKUM OT/ICJIEHUEM KAK NPUBATHBIN CIIy-
KalUH, 2 MOTOMY JKEJIATENbHO CO3/laTh [JIs HETO
JOJDKHOCTD HMITATHYIO. S HE COMHEBAIOCH, 4TO KOH-
(epenuua npuMeT BO BHUMaHHE Bamwu xenaHusd
1 OCTAPAETCA UX OCYIECTBUTD. YUTA A MOCTAHOB-

JeHus cbpesna Corsa npodeccopos, KOTOPHIE MOJI-
HOCTBIO OTIIEYATAHBI 6BIIU B «CJI0BE», U OYEHD TOPa-
JOBAJICS, UTO 4aCTh TEX YCJIOBUIL, KOTOPBIE CTABU-
JIUChb KAK HEINPEMEHHBIE TPEOOBAHUA BO30OHOBIIE-
HHA JIEKIUY, OBIIN JAHBI MUHUCTEPCTBOM YXKE B IO-
CIeHUH JeHb Bammux 3acegaHui. XOTeJ0Ch OBl Be-
PUTB, YTO 3aHATHUS B YYCOHBIX 3ABEICHUAX TEIEPb
ONAYT?. VK OUEHb MOJIOJIEKD U3I'0I04A1ACh, HUYETO
HE JIe1as MOYTH LIEJIBIHY F'OJl, U TENEPh KAXK/JET HA4aTh
3aHATUA. BO BCAKOM CIydyae MOXKHO HO3APABUTD
MOCKOBCKUI YHUBEPCUTET, KOTOPBIN IEPBLIN CIIPA-
BUJICA C 34/1a4€ll BBIOOPA PEKTOPA, U IYMAETCH, BEChH-
M4 y/JaqHO". B 3€IHEM YHUBEPCUTETE PA3OUIUCH HA
MapTUH, U BBIOOP PEKTOPA MOXKET JATh HEOXHUAH-
HBII CIOPIPHU3°. BEpOATHO, B IPUMEHEHUN ABTOHO-
MUH OyAeT 6ONbINASA IyTAHUIA B IETEPOYPrcKom I1o-
auTexHukyMme. COBET XOTeN Obl, YTOOBI IUPEKTOPOM
ocrajacd larapuH, HO OH HE 4YHUTAET JICKIUN U HE
HUMEET 3BAHUA NPOdeECCcopPa, 4 TOTOMY, €ECIU CTPOTO
JIEPKATHCSA HAYAJ ABTOHOMHUM, TO €I'0 HENb3S OVAET
n36path. Kak BRIUAYT npodeccopa U3 3TOU JUIEM-
MBI — HE 3HAIO.

Jio6onpiTHOE BpeMs nepexusaeM. Korga-to Bce
IIOM/JIET B HOPMAJIbHYIO KOJIEIO.

[Toka po ceuganud. Kpenko xmy Bamy pyky, npe-
AaHHb Bam ®.YepHbles.

APAH. ©.518. Om.3. [1.1795. J1.8-906.

! Peun uper o Teonormdeckom mysee nmenu Ilerpa Benmnkoro Mm-
NIEPATOPCKOM AKAIEMUH HAYK, IMPEKTOPOM KOTOPOTo 611 d.H.Yep-
HBIIIEB.

? Bopo6bses Bukrop MBanosud (1875-1906) — reosior, y4eHbIi
XpaHUTETENb MHHEPATOTMYECKOTO OTAENECHUsA [e0I0rn4eckoro
Mmysed uMmeHu Ilerpa Bemukoro MmneparopcKoil akaJeMUr HayK
€ 1900 o 1906 .

327 aprycra 1905 1. 6611 M3/1aH Beicowaimmit YKa3 o «BpemeHHbIx
NIPABUJIAX 06 YNIPABIEHMH BBICHIMMU YUEOHBIMHU 3aBEIEHUAMM», CO-
3/[aBIIUX TIEPBBIE HOPMBI YHUBEPCUTETCKON aBTOHOMUU: BBIOGOP-
HOCTb PEKTOPA U MPOQECCYPhl, PaCHIUPEHHE MPaB NPoheccop-
ckon komternn — CoBeTa yHUBepcUTeTa. M XOTA caM TEPMUH «aB-
TOHOMHSI» YKa3 HE COJICPIKAI, 32 HUM JIOJDKCH OBLI IIOCIE/IOBATDH HO-
BbIN YHUBEPCUTECTCKUI YCTAB.

4 IlepBBIM BBIOOPHBIM PEKTOPOM MIMIEPATOPCKOTO MOCKOBCKOTO
yHusepcurera cran Kis3b CH Tpy6erikoit (1862-1905), cKOHUYaB-
murcs 29 cenrsaops 1905 I OT UHCY/IBTA, KOTOPBIM CIYYWICS BO
BpeMs 3aCejaHns B MMHMCTEPCTBE HAPOJAHOTO NPOCBEIeHus. Ero
6e3BpeMeHHad KOHYMHA NoTpscia B.M.Beprajackoro, oH Bcnomu-
Has: «O cmepT C.H.Tpy6enKoro s y3HaI BO BpeMs 3eMCKOTO COOpa-
HUs B MOPIIAHCKE, HEME/JIEHHO C BOK3aJ1d OTIPABUIICA HA TTIOXOPO-
HbL. HEBObHO pacIuiakascs. OTa CMEPTh, MHE KKETCA, CMETa 4eyo-
BEKA, KOTOPBIH MOT' OBl HANIPABUTH B JPYTYIO CTOPOHY X0/ COOBI-
TUI», CM.: «JIosKHBIE paBHOBecHs»: u3 nepenucku C.H. Tpybenkoro
u BHM.Bepraackoro 1901-1905 r. / Ilpeauci, my6a. 1 KOMMEH.
M.IO.Copoxunon // Wiener Slavistisches Jahrbuch (Neue Folge).
2015. Ne3. C.229-258.

> IlepBbIM BBIOOPHBIM pekTOopoM Mmmeparopckoro Cankr-ITerep-
Oyprckoro yHusepcurera cran ¢pusuk VMean Mpanosuuy Boprman

(1849-1914).
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C.A.Yanneirun — B.U. BepHagckomy

HecMOTps Ha 9YeTBEPTH BEKa, PA3JAEIAIONIYIO JATHI IYOJIHNKY€E€MBIX ITH-
CeéM BBIJJAIOILETOCI MAaTEMATHKAa U MEXaHHKA, OJJHOIO0 U3 OCHOBOIO-
JOKHUKOB COBPEMEHHOH a3pPOMEXAaHHKH H A3POJHUHAMHKH, JEHCT-
BuTeabHOTO 4wieHa AH CCCP ¢ 1929 r. Cepresa AnekceeBuda Yanasirya-
Ha (1869-1942) Bragumupy UBaHoBuuy BepHAICKOMY, OHH IOCBI-
IIE€HBI OJHOM TEME — PEAKIIMH HAYYHOI'O COOOIIEeCTBA HA MPOU3BOJI
BaacTu. IlepBoe muchbmMo HanucaHno B 1911 r., mociae yxoaa Bepuan-
CKOTro ¥ YanmnsIruHa U3 MOCKOBCKOI'O YHHBEPCHTETA BMeCTe C 0OJIb-
mo¥ rpynmnoi npodeccopos u npemnogasarenei (6osee 130 geno-
B€K) B 3HAK IIPOTECTA NPOTHB HE3AKOHHOI'O BMEIIATEJIhCTBAa MHHHC-
Tpa HapogHOTo npocsemeHuna JI.A.Kacco B ge1a yHUBEPCHTETCKOM
aBTOHOMHUH. Bropoe — nerom 1936 r., KOrga Ha4ajaI0 Pa3BOPAIHBATh-
cA o4YepenHOe aKaJeMH4YeckKoe «gemao» maremaruka H.H.JIy3uHa.
B 060uX cay4asx aKTHBHAA NyOJIHYHAA HO3UIHA Ipodeccypsl, cpe-
AU KOTOPO¥M ObUIH YamIBITHH U BepHAACKUI, HIOMOIJA 3AI[HUTHUTH
KOJLJIET U JOOUTHCA, XOTSA U HE CPA3y, HX BOCCTAHOBJICHHA B IIPEKHEM
craryce — mocjae PeBpaabCKoM peBoaOnHH 1917 r. yBOJICHHBIE U3
MOCKOBCKOI'O YHHBepcHTETa Npodeccopa BHOBB 3aHIH CBOH JOJIK-
HOCTH B YHHBEPCHTETE, 2 aKaJeMHuK JIY3UH, XOTA M IOJABEPICA 3KECTO-
gaimen NOTUTHIECKOM TPaBJIe, He OBLT aPECTOBAH U B TAJTbHEHIIIEM

paGOTaJI II0 CIICEITHUAJTIBHOCTH.

8 HOAOPA 1911 1.
[Mpeuucrenckui 0., A. 21, KB. 5

Joporou Bnagumup MBaHOBUY,

g HaJieAsCa NOObIBATh B [leTepOypre B NpOIMIIOM Me-
csre moBuAaTh Bac, mobecemoBath ¢ Bamu — Tak He-
IIPUBBIYHO HE BUJETh Bac B Mockse. K coxaneHnuio,
IIPUIIOCH OTJIOKUTH 3TO HAMEPEHUE B CBA3U C PA3-
HBIMU OOCTOSATENbLCTBAMU, B YACTHOCTU BCIIEICTBUE
601€3HU, OT KOTOPOI B HACTOSIIEE BPEMS S BIIOJHE
onpasuiaca. Ha o6unert IoMOHOCOBA' TOXE HE IPU-
IIJIOCh NMMOEXATD, TAK KAK 7 HOAOPSA MOIJIM IPOU3OUTU
OCJIO’)KHEHHUS B JKU3HU KYPCOB?, IO KpaWMHENU Mepe,
3TOI'0 OXKUJAJIHU.

Ho feHb 3TOT HpOLIEN JOBOJBHO OIArOMNOIYY-
HO — HE€ COCTOSUIACh YaCTh JIEKIUN U NMPaKTH4I<EC-
KUX> 3aHATUI (IIPaBJa, 3HAYUTENbHEIE). B 0b6mem
BCE€ CIIOKOWHO y HAC B MOCKBe. B ynusepcurere Biu-
AHNE HOBBIX WIEHOB COBETA CKA34J0Ch ITOKA TOJBKO
B YHUYTOXEHUU COBETCKON KOMUCCUU, HO 34 3TO I'O-
JIOCOBAJI U PEKTOP*; IOAEIEHEL IEPETOPOLKU B HOBOM
3/1aHUU, YTOOBI BOCIPENATCTBOBATD OOMIEHUIO MEXKIY
CTYJEHTAMU PA3HBIX (PAKYIBTETOB — OOIOCH, UTO 3TU
IIEPETOPOJKHU ABIAIOTCA NIPOOOPA3OM U OYAYIIETO
pasrpaHuyeHus PAKYAbTETOB U PA3BUTUA YHUBEPCHU-
Tera... [ToxuseM, yBUJUM.

A 3aHAT, KAaK BCEIA, KYPCOBBIMU JI€IAMU — MEKAY
IIPOYUM, IOCTPOUKON AYZUTOPHOI'O KOPIIYCd, 3aKAH-
YUBAETCS BYEPHE, A elje 6osiee paboTaMU HAYYHOTO
Xapakrepa. Xo4eTcsd BOCIOJb30BATHCA CBOOOHBIM

C.A.Hannbirux.

BPEMEHEM U IIPUBECTU K KOHILY B PA3HOE BpEMS 32y~
MaHHBIE PAOOTHI; C APYIO CTOPOHBL, MPUXOJUTCS 34-
HUMATBCS PEAAKTUPOBAHUEM COOPAHUSA COYMHEHUU
Kykosckoro®. Kpome cux gen yuraio 8 Kommepuec-
KOM MHCTUTYTE (2 9yaca B Hepeno), rae [lasen MBano-
B4 <HOBropo/mes>® HEN3MEHHO XOTEI MEHSA UMETb.
C npoeccopamu, OCTABUIMMUCS B YHUBEPCUTETE,
CBA3U BCE CAA6EIOT; MPUXOAUTCSA BCTPEUATHCSA C HEKO-
TOPBIMU M3 HUX JIMIIb HA KYpCaX Ad B JIEJEHLIOBCKOM
obmecTpe’. Buepa, BOpodYeEM, BUAEIM TPYOINy HUX
B YHUBEPCUTETCKOMN LEPKBY, I'l€c IPUCYTCTBOBAJINA HA
nmanuxuje no JJIomoHOCOBY. YyBCTBYETCA 3HAYNTEIb-
HOE OXJIAKACHUE MEX/Y YIIECJMUMU U OCTABINUMMUCH,
U sl HE YBEPEH, MOXKHO JIU OXUJATh, YTOOB OOJIBIINH-
CTBO OCTABUIMXCS JKEJIAJIO BO3BPAIICHUA YUIEAIIUX.
Boobmie, nmosarao, 4To Mbl VIIJIM HAJOJTO, €CINU HE
Hagcerjga. He aymaiire, 9TOOBI S XOTh HA MUHYTY pac-
KauBaJICA B CAENTAHHOM IIare: HAIPOTUB, MHE HEBO3-
MOHO c€0s NIpPEJCTABUTh TEIEPb B YHUBEPCUTETE
[IpY HACTOSALIEM IIOJIOXKEHUU Jend. Ho yHuBepcurer,
KOHEYHO, K4/Ib — HECOMHEHHO, MHOI'O€ B HEM OMEPT-
B€JIO, OCOOEHHO YU4€HHO-BCIIOMOI'ATEIbHBIE YUPECIKIE-
HUA, U U3 HUX Pusndeckuit UHCTUTYT. O Bamert nabo-

paropun He UMEIO HUKAKUX CBeAEHUN. <..>
APAH. ©.518. Omn.3. [1.1776. J1.7-806.

! Imeercss B BUZly JBYXCOTJICTHUI IOOWIEH CO JHSI POXKJCHUS
M.BJlomonocosa (1711-1765), HHMPOKO MPa3AHOBABIIHIC
B 1911 r. BU.Bepnaacknii 6pu1 uneHoM IO6MIEHHON KOMUCCUMA
HIMIIepaToOpCKON AKaZIEMHUN HAYK.
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UCTOPUSA HAYKHM

* B 1905-1918 r1. CAYaruielrui BO3rIABIsT MOCKOBCKHME BBICIIME
JKEHCKHE Kypcol B.I.Iepbe.

* Pexropom MMIiepaTopCcKOro MOCKOBCKOIO YHUBEPCUTETA B 3TO
BpeMs ObUI UCTOPHUK Hpodeccop Matserl Kyspmuu JII06aBCKUI
(1860-1936).

> ImeeTca B BUly IOATOTOBKA COOPAHMS COYMHEHUIT ITPOdeccopa
MOCKOBCKOTO YHMBEPCHUTETA, OCHOBOIIONIOKHUKA THIPO- U 43P0~
quHamuky Hukomas Eroposnya JKykosckoro (1847-1921). B kon-
ne 1918 . CAYaruieirun 6611 ipusieded HEJKykoBckum K opra-
HU3ALUMUNA 3HAMEHUTOrO LIeHTPaIbHOTO a3POTrUAPOAUHAMUYECKOIO
HMHCTUTYTA, KOTOPBIA U BO3IIABIAN B 1928—1931 rr. B mocnenyio-
mue rofgel (1931-1941 rr) Yamipllr'uH PYKOBOJOWI CO3JAHHEM
KPYIHENIINX a3POANHAMUYECKUX TabopaTopuit LIATHL

¢ Hosropojues ITasen Meanosuu (1866—1924) — dunocod, au-
pexTop MOCKOBCKOI'O KOMMEPUYECKOro uHCTuTyTa (1906-1918),
uwieH K KaJeTcKoi napTru.

7 «OBmECTBO COACHUCTBHUA YCIIEXAM OIBITHBIX HAYK M MX TIPAKTHYC-
CKUX IPUMEHEHNIT», CO3/JAHHOE IO YXOBHOMY 3aBEMIAHUIO BOJIO-
TOJICKOTO Kynua 1-i1 ruspgun Xpucrogopa CemeHnosnya JleaeHo-
Ba (1842-1907).

11 urona <1936 r.>, EcceHTYyKH

Hoporo# Bragumup MBaHosuy!

S 9yBCTBYIO C€6s TAKUM yCTAIBIM, YTO MHE TPYJHO
34CTaBUTh Ce6s C/IENATh JdKE€ HEOOXOAUMOE JEIIO.
Y BOT IPOILIO LEBIX TPU AHA CO BDEMEHU IIOIYYEHUSA
Bamero nucbma, moka s COOPaCs, HAKOHEL, OTBETUTh
Bam! A mexay Tem BOIPOC, KOTOPLIN Bel crasure,
OYE€Hb JI0XKUN U cepbe3Hbld. CTaThs O JIy3une' npsamo
BO3MYTHUTEJIbHA: IIyCTh OH IIOI'PEIINJI B OLCHKAX TOTO
WJIY IPYI'OT'O YYEHOT'O, TOI'O WU APYIOI'O IPETEHAECHTA
Ha YYEHYIO CTEIIEHDb, YUCHOE 3BAHUE; HO KAK OTCIO[A
JEJ1ATh BBIBOJ, O BPEAUTENbCTBE, O 37I0OHAMEPEHHOM 34-
copenun npogeccypni?! ITokornst Ham H.EJKykos-
CKUH 6arofapst CBOE A06POTE TOXKE YACTEHLKO 1i€-
HUJI MOJIOABIX KAHJUJATOB HA YUYCHBIC CTCIICHU BBILIE,
4eM, Ka3aJ10Ch, OHU 3ACIYKUBAJIN; HO OTCIOA, KOHEU-
HO, HUKAKUX HMHBIX BBIBOJIOB, KDOME KaK O NO6POTE
H.E., HuKTO HE fienan Yro Kacaercss OOBUHEHUS B (Da-
MIM3MeE, IPOCKAIb3BIBAIOMEM B CTATHE, O MPUHAIIEK-
HOCTH K CTAPOM MOCKOBCKOM PEAKIIMOHHOM IIKOJIE
MATEMATUKOB, TO 5 3TOI'O YK COBCEM HE IIOHUMAIO.
ITpaBpaa, O6bIM B MOCKBE KOTZA-TO TdK HA3bIBACMBIC
KpayrHEe NPABbIE CPEAU MATEMATUKOB, HO UX MOXHO
nepecuurTars no nansuam (Hexkpacos, Jlaxtun, byra-
€B?, MMOCJIEAHNN, MOXKET OBITh, HE BIIOJHE, I €TI0 MEHb-
1€ 3H4I0); HO 34TO KOIJa pa3pasuiaach ucropusa Kac-
CO, TO B€Jb U3 MATEMATUYECKOI'O OTHEICHUSA HAIIETO
(paxkynpreTa JEMOHCTPATUBHO BBHIIJIO B OTCTABKY
7 npo(heCCOPOB, HE CUUTAS TPUB<LAT>-NOL<EHTOB>.

OcCTaeTcss KPUTHUYECKASA OI€HKA HAYYHBIX PA6OT
H.H.Jlysuna. Ho 1o 3TOMy IOBOJly IPUXOJUTCA CKA3ATh
TOJIBKO TO, YTO 3/J€Ch BIIOJHE OOHAPYKUIACH IIOJIHAS
HECOCTOATEIBHOCTb ABTOPOB, JOKA3BIBAIOLIAS MAJIOE
1 MOBEPXHOCTHOE 3HAKOMCTBO C €r0 paboTaMu U UX
CO3HATEIbHOE MCKAKEHUE NPABUIBHON OLeHKU. CTO-
UT BCIOMHUTB XOTS 6bI IEPBYIO O0MBIIYIO padoTy H.H.,
€ro AuccepTanuio «MHuTerpan u TpUroHOMETPUIECKUN

P>, MOXKET OBITb, €JUHCTBEHHYIO MAIMCTEPCKYIO JMC-
CEPTALUIO 110 TAKOU MATEMATUKE, CPA3Y YAOCTOECHHYIO
CTEIEHU JOKTOPCKOH, 4TOOB! Ipu3HaTh 32 H.H. mpaso
Ha O/IHO U3 BEAYIIUX MECT B MaTEMATHUKE. [10 ero pado-
Tam H.H. 3HaeT BECb MATEMATUYECKUN MUP, U, KOHEY-
HO, aBTOPUTET €T0 HE CPABHUM C ABTOPUTETOM XUHYH-
Ha®, KOTOPBII €MY IIPOTUBOMOCTATIAETCH.

Ho uro genars Teneps?! Kak nomous H.H.? Enun-
CTBEHHBIN NYTh, KAK MHE KAXKETCA, OOPAIEHUE YepPE3
JEJIErauuio K BBICOKUM IIPABUTEIbCTBEHHBIM HH-
CTAHLIUAM, T.K. B Ta3€T€ €ABA JIU JALYT MECTO KAKUM-
160 BO3PAKEHUAM O€3 JIOIOJHUTEIbHBIX KOMMEH-
TAPUEB, IPEJBUAETh KOTOPBIE €/1Ba 11 yaacTcs. IIpe-
3UJUYM AKaJIEMHUU CO CBOEH CTOPOHBI MOT OBl NPEJ-
NIPUHATH HEOOXOAMMBIE Iaru. He 3HAI0 TONBKO, 3a-
XOTAT JIX U CYMEIOT JIN?

A cpenan TONBKO OAHO: IOC/AAN YACTHYIO TeJjle-
rpammy H.H., Konnio KOTOpOU Npuiarao.

JKasero, 4To HECKOPO yBUXKY Bac. A moTomy noxe-
naio Bam Bcero xopomero. Haranbe Eroposnet Mon
NPUBET W HAWIy4YllHMe Noxenanus. Ilepejgaire Mo
npuser u Bameit Hunouxe, reneps y:xxe Hune Biragu-
MHUPOBHE’, KOTOPYIO g 3HAJ €Ll€ TAKOU MAJE€HBKOH,
YTO HEBO3MOKHO OOMOJIBUTBCH.

Eciu B MOCKBE 4UTO-HUOYAbL CIAYUYUTCS B CBA3HU
C UHTEPECYIOIUM HAC BOIIPOCOM, HE OTKAXKUTE YEPK-
HYTb CJII0B€YKO. Ecu BOOOIIE 3aXOTUTE YTO-HUOYAD
HANKCaTh, TO Oyay Bam, Kak Bcerja, NpU3HATENEH,
TAK KaK UMEIO IPETEH3UIO CUUTATh Bac O4HUM U3 MO-
UX OIU3KUX APY3EM, OT KOTOPBIX PAJOCTHO MOJYYaTh
BECTOYKY.

Bam C.Hannsrus.

[TopaxxeH HEOXKUAHHBIMU COBEPLICHHO HE34CIy-
JKEHHBIMU I'd3€THBIMM HallaJKaMu Ha Bac. Bam BrICO-
KU BCEMUPHO IIPU3HAHHBINA HAYYHBIA ABTOPUTET HE
MOJKET OBITh IIOKOJIEOIECH; TBEP/IO HAJEIOCh, Bbl Hatije-
Te ce6e CUIIBI CIOKOMHO OTHECTUCH K MAJIOABTOPUTET-
HOI KPUTHUKE Bamux TpynoB, O COBEPIIEHHO HEOOOC-
HOBAHHBIX OOBUHEHUSAX JIPYTOrO NOPAJKa HE TOBOPIO.

AxageMuk YanablruH

APAH. ©.518. On.3. 1.1776. J1.31-33.

' IMEIOTCsI B BUJLY CTAThH B Tazere «[Ipasaa» 2 uiosst 1936 1. «Oreer
akagemuky H.Jlysuny» u 3 utosst 1936 1. «O Bparax B COBETCKOM Ma-
CKe», IOJIOKUBIINE HAYAIO IyOINIHON O(UIIUAIBHON IOJIUTHYC-
CKOU TpPAaBJI€ U3BECTHOI'O MATEMATHKA, YICHA-KOPPECIOHJEHTA
AH CCCP Huxonas Huxonaesnua Jlysuna (1883—-1950) 1 BO3HHK-
HOBEHUIO «Jeia Jlysuna». ITogpobnee cm.: Jleno akagemuxa Huxo-
nasg Huxonaesnua Jlysuna / Ots. pea. C.CJemunos, B.BJleBmmmn.
CII6., 1999.

* [Tasen Anexceesny Hekpacos (1853—-1924), Jleonn Kyspmuy JIax-
TuH (1863-1927) n Huxonait Bacuisesny byraes (1837-1903) —
JIUJIEPBI  CTAPOX MOCKOBCKOI  (PHUIOCO(CKO-MATEMATHYECKON
IIKOJIBL

3 XunuuH Anexcangp Sdxosnesnd (1894-1959) — maTeMaTHK, Ipo-
deccop MI'Y, unen-koppecnonsieHT AH CCCP (1939).

* BepHazckad (yp. Crapuiikas) Haramua EroposHa (1851-1943) —
skeHa B.M.BepHazckoro.

> Tous B.M.BepHAACKOrO, ICUXUATP, B TO BPEMA K1JIa B YeXOCIoBa-
Kuu, 3aTeM B CIITA.
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AHamomusi gpbeBHUX pacmeHulu
B UuckonaembiX Yyrasax

BOKTOP reosoro-munHepanorudeckux Hayk JI.A. Kusunsmreinn
I0xcnuLil peoepanvmuiii ynugepcumem (Pocmoes-na-/omny, Poccus)

IIpy M3y4yeHUU IO/I MUKPOCKOIIOM OJIHOI'O M3 KOMIIOHEHTOB MCKOINAEMBIX yIJIEN — UHEPTUHUTA ((PIO3UHUTA) UC-
IIOJb30BAH METOJI MOHHOTO TpaBjaeHUs. [1OJMPOBAHHAA MOBEPXHOCTb 06pa3na yras (aHmIug) o6pabdbaTbBaaach
(IpOTPABIUBAIACH) IOTOKOM 3aPSKECHHBIX 4aCTHUI (MOHOB aprOoHA WIN KHUCIOPO/Aa). B pesyiprare TpaBlIeHUS MOJ
MHKPOCKOIIOM CTJIO BO3MOKHBIM HA6/IIOATh TOHYANIINE 3JICMCHTB AHATOMUU TKAHEU pacTCHUN-yIiieo6pa3oBare-
Jei. MHEPTUHUT MUPOKO PACIHPOCTPAHEH B MCKOIACMBIX YIVIAX, U €I'O U3YYEHUE OTKPBIBACT HOBBLIE NEPCIECKTUBBI
B UCCJICJOBAHUU CTPOEHUA JAPEBHUX PACTCHUN U 3AKOHOMEPHOCTEHN UX 3BOJIOLIUH.

KirogyeBbIe CJIOBA: HHEPTUHUT, YI'OJIb, TOPG, HOHHOE TPABJICHUE, S/IPO KIETKH, (DIOZUHUT.

Hayaje IPONUIOrO BEKAd AHITIMACKUIA MCCIEN0-

Barenb M.CToIIC, M3y4as I110J; MUKPOCKOIIOM Ka-

MEHHBII yTOJb B TOHKHX Cpe3ax (MIugax),
OIMCAJIA CAATAIONIME €TO KOMIOHEHTH. OJJUH U3 HUX
OHa HazBaIia (Pro3eHOM (0T ppaHLy3cKoro fusain —
BOJIOKHUCTBIN). [To3nHee CTOIC BBEIA U TEPMUH «Ma-
Lepajbl», O3HAYAIOIMUI COCTABHYIO YACTh yIId (aHa-
JIOTUYHO MUHEPATAM — COCTABHBIM 4Y4CTAM I'OPHBIX
nopoj). Hemenxuit yuensiit d.1Itax pazpadoran me-
TOJJUKY M3y4E€HUA YIJIEH MOJ MUKPOCKOIIOM B OTpa-
JKEHHOM CBETE (B IMOJUPOBAHHBIX NPUMIIA(POBKAX —
aHIUIM@AX), 4TO IMO3BOJMIJIO HAOGMIOJATH CTPOEHUE
HE TOJIbKO NPO3PAYHBIX (OYPBIX U KAMEHHBIX) YIJIEH,
HO M AHTPALMUTOB (B TOHKUX CPE3aX COBEPIICHO He-
NIPO3PAYHBIX), A TAKXKE I'PAPUTOB. B MeXIYHAPOAHOU
HOMEHKIATYPE KOMIIOHEHTOB YIJIeH (PIO3EH BKIIOYEH
B I'PYIIYy MHEPTUHUTA. Mbl 6YA€M HCIOJb30BATDH
UMEHHO 3TOT TEPMUH.

VHEPTUHUT — MOCTOSHHBIM KOMIIOHEHT TOP(OB
n yriaei. B topdanbx 6osorax mrara Praopuna
(CHIA) ero copepXaHue MECTAMU COCTABIAET IECAT-
KU IIPOILIEHTOB. YIVIM HEKOTOPBIX MECTOPOXKAECHUMN
NIPAKTUYECKHU L[CIMKOM CJIOKECHBI HHEPTUHUTOM (Ha-
npuMep, AHTPEHCKUH yTrONbHBIN 6aCCENH B V30€KHUC-
TaHe). B yrax JJoHenkoro 6acceriHa COAEP:KAHUE
MHEPTUHUTA COCTABIAECT OT €IMHUIL 1O HECKOJIbKUX
JECATKOB IIPOLIEHTOB.

Bremnue Npu3HAKU MHEPTUHUTA (YEPHBINA, MAT-
KM, TAYKAET MAJbIIbl) JEIaI0T €ro MOXO0XKUM Ha Jipe-
BECHBIN yroJsb. I10Jj MUKPOCKOIIOM B IPOXOJAINECM
CBETE OH BCEI/Id HEIPO3PayeH, 4 B OTPAKCHHOM —
HauObOJee CBETIBIN U3 MALEPATIOB (OEIBIA UIN CBET-
JIO-JKEJTHIN).

ITo JaHHBIM XUMHUYECKOT'O M TEXHUYECKOT'O aHAJIU-
30B IIPAKTUYECKU BCE MAPAMETPbl UHEPTUHUTA (C TOY-
KM 3pEHUS NOTPEOUTENBCKUX KAYECTB yIVIEH) Xapak-
TEPUSBYIOT €0 HETATUBHO: OH HE 00JIAA€T CBOMCTBA-
MU, HEOOXOJUMBIMH I IPEBPAIIECHUA B METAJIYPIU-

© Kusunapmrenn JI.4., 2018

YECKUI KOKC, U €ro MPUCYTCTBUE YXYJIAET KA4€CTBO
KOKCYIOMIMXCA YITIEN. AHAJIOTMYHBIM OOPa30M OH BJIU-
A€T HA YIJIU IIPU IONYYEHUN KAMEHHOYTOJIBHOM CMO-
JIBI, TOPIOYETO I'a32 U JKUAKOI'O TOIUIMBA. YTOJIbHASA
IBLIb, KOTOPAsA 06pa3yeTcsa npu padboTe MaxXTHBIX
KOMOAIHOB U IPYTOr'O CHELHUATBHOIO O60PY/JOBAHUS,
060ramaeTcsa YaCTULAMU UHEPTUHUTA U NIPU JIbIXd-
HHUU TPABMUPYET TKAHU JIETKUX NIAXTEPOB 3HAYUTENb-
HO CHJIbHEE, YEM YACTUIILI IPYTUX Marnepanos. Muep-
TUHUT YBEJIHUYUBACT IIOKAPOOMACHOCTb YIJIEN H3-32
TOT'O, UTO €0 MOPUCTAA TEKCTYPA CIIOCOOCTBYET LIUP-
KyJALUY BO31yXd B IUIACTAX. EAUHCTBEHHOE HAIIPAB-
JIEHUE IIPOMBIIIIEHHOI'O UCIIOJb30BAHUA YIJIEMN, B KO-
TOPOM HHEPTUHUT HE WUIPAET CYHMIECTBEHHOI HEra-
TUBHOW pOJIM, — CKUranue (3uepretuka). OH TOpHUT,
HO (JIOKKa JerTd!) €ro TEmIOTBOPHAs CIHOCOOHOCTDb
HIDKE, UEM Y APYIUX MaLepaloB. Bce nepeuyuncieHHble
OCOOEHHOCTU ONPEAENAIOTCS NPUPOJHON XUMUUEC-
KON MHEPTHOCTBIO MHEPTUHUTA, B YEM OH TAKXKE CXO-
JIEH C IDEBECHBIM YITIEM.

HoO MHEPTUHUT UI'PAET 3HAYUTENBHYIO POJIb B Ka-
YeCTBE MHAMKATOPA MaJleoreorpa@uyeckux ycio-
BUI, CYIMECTBOBABIINUX HA TOPPAHOU cTafuu (POPMU-
poBaHUA yriaeu. B orauume OT JPYyrux MaLepanos,
KOTOpBIE OOPA3YIOTCA NMPHU PA3NOKEHUU OCTATKOB
pacTeHUi B YCIOBUAX MAJIOINOJBUXKHON U OOE/HEH-
HOU KMCIOPOJOM BOJJHOH Cpejibl TOP(PAHOTO 6010Ta,
OH — PE3Y/IbraT BBICYWIMBAHUA (WA CIOPAHUA IIPU
[10’KAPAX) PACTUTENbHBIX TKAaHEHU. Hajmuuue B yromib-
HBIX IUIACTAX IPOCIOEB MHEPTUHUTA YKA3BIBAET HA
NEPEPLIBEI TOP(MPOHAKONIEHUA BCIEJCTBUE HACTYII-
JIEHUA NEPHUOJOB 3aCyXu. Pazposnennsle ero ¢par-
MEHTBL B TOp(E OOBIYHO CBUJETEIbCTBYIOT O IIPU-
BHOCE 3TOr'O Malepaslad MNOBEPXHOCTHBIMU BOAAMU
WM (4Yalle) BETPOM, KAK 3TO CIY4aeTCsd, HAIPUMED,
B IIOAMOCKOBBE U B APYIUX PANOHAX, PACIIOJOKEH-
HBIX BOJM3U NEPUOAUYECKU TOPAMUX TOPQPIAHBIX
MAaCCHBOB.

Teneppb O TOM, YTO CTAJIO U3BECTHO CPABHUTEIb-
HO HEJABHO. BbUIO OO6HAPYKEHO, YTO (PPArMEHTEHI
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AHaToMUyeckue KapTUHbI, BO3HUKaOWMe Npu TpaBNEHUN UHTEPTUHUTA yrnel7|: a—8 — Cpe3bl TKaHen LAPEBECUHbI U KOpPBbI, 2—e —
copgepxumoe BHyTpeHHEVI NoJNIOCTN KNEeToK (U,I/ITOI'Iﬂa3Ma)I AApa KNeToK B uMtonnasme, nopbl B 060/104Ke KNETOK W nnasmopec-

Mbl — TAXW, coefuHAWMe cocefHue kneTku (0, e); cnouctocTb ob6onoyek (2—e). MepeyncneHHble aHaTOMUYECKUE INEMEHTBI
MMetoT pa3Mepbl OT HECKONbKUX MUKPOMETPOB (fApa KNeToK) Ao foneit mukpometpa (nnasmopnecmbl).

MHEPTUHUTA, HAXOAAIUECA B YIJIE, CIIOCOOHHI CO-
XPAHATb TOHKUE JETATHU AHATOMUYECKOTO CTPOCHUSA
TKAHEW U KJIETOK PACTEHUI, U3 KOTOPBIX Yrolb 06-
pasosan [l]. YBUAETb 3TO OKa3aJIOCh BO3MOXKHBIM
61aro/japs UCHOJb30BAHUIO METOJLA UOHHOT'O TPAB-
JieHusa (MOHHOT'O PACHBUIEHUA), KOTOPBIA IPUMEHA-
€TCS B HAYKE U TEXHUKE.

IIpy TaKUX HCCIAEJOBAHUAX BBIPOBHECHHASH, OT-
NUIM(OBAHHASL U NOJUPOBAHHAA MOBEPXHOCTL 06-
pasua yrias (aHIuinug) pa3MenaeTcs B IOTOKE HOHOB
WUHEPTHOTIO ra3a — aprona. Ilog BO3JEUCTBUEM
HOHOB NPOUCXOAUT AU(PPEPEHIIUAIBHOE PA3PYyLIE-
Hue (TpaBjicHUE) NMOBEPXHOCTU OPIAHUYCCKUX Ma-
LIEPAIOB YIVIA B 3aBUCUMOCTU OT UHAUBUAYAJIbHBIX
OCOOEHHOCTEN UX KPUCTAIIOXUMUUECKOU CTPYKTY-
pPBL. OTH OCOOEHHOCTH ONPEJENAIOTCA NPUKNU3HEH-
HBIMU PA3NUYUAMU B AHATOMUHU U OUOXUMUU PACTHU-
TEJbHBIX TKAHEU, KOTOPBIE (PA3NUYUA) HE UCUYE3IHU
B IOCJIEAYIOIUX I'€OJIOTMUYECKUX IIPOLIECCAX. AHATO-
MHUYECKUE CTPYKTYPHl COXPAHUIUCH B MHEPTUHUTE
yIJI€d PasHBIX CTaAuil mMeramopdusma: 6yphX, Ka-
MEHHBIX, AHTPALUTOB U Aaxe rpadura [1-3]. [Ipu-
MEPHI BO3HUKAIOMIEN IIPU TPABJIEHUN KAPTUHBI IIPU-
BOJATCA Hd PUCYHKAX.

YIUBUATENbHA COXPAHHOCTD 3JIEMEHTOB AHATOMHU-
YECKUX CTPYKTYP PACTUTEIBbHBIX TKAHEH, NPEBpd-
MIEHHBIX B MUHEPTHUHUT. OOpATUM BHUMAHHE: A]pa
KJIIETOK COCTOAT Y KUBBIX PACTEHUN B OCHOBHOM M3
6ENKOB 1 HYKJIEMHOBBIX KUCIOT — OPTAHUYECKUX CO-
€JJMHECHMUI, JIETKO U OBICTPO PA3PYLIAOIUXCI MUKPO-
6aMu. BHUMATEIbHO PACCMOTPEB PUCYHKH, MBI I10-
HUMA€M, YTO NOJTHOE 00€3BOXUBAHUE (BBICYIINBA-
HHE) — 3(P@PEKTUBHBIN NPOLECC COXPAHEHUSA OpPra-
HUYECKOI'O BEIIECTBA, B TOM YHCJIE €r0 TOHYAUIIMUX
AHATOMUYECKUX CTPYKTYP, B HMCKOIMAEMOM COCTOS-
Huu. [To-BuanuMOMYy, MOJOOHOE OTHOCUTCA U K JIPY-

I'UM BBICYHIEHHBIM OPTaHUYECKUM OOBEKTAM, HAIPU-
MeDP, APXECOJIOIUYECKUM.

[TonpobyeM NPEATOKUTD CIEAYIONYIO HHTEPIIPE-
TAIUIO IEMOHCTPUPYEMBIX HA PUCYHKE AHATOMHUUEC-
KUX KapTuH. OCHOBHBIE GUOXMMHUYECKHE COEJUHE-
HUS, 06PA3YIONHE TKAHU BBICIINX PACTEHUN, — 11€J-
JII0JIO3d U JIMT'HUH. B pe3ynbrare MOHHOT'O TPABJICHUA
NPOUCXOAUT MNPEUMYIIECTBEHHOE YAANIEHUE OOJee
JIETKMX 4TOMOB. B cocTaBe 060UX COEJIUHEHUI a06-
CONIOTHO MNpeo6yafialoT KUCJAOPOJA (ATOMHBIM BeEC
O =16) u yrnepoa (aromusiit Bec C=12). AromHoe
OTHONIEHHUE YINEPOJAA K KUCIOPOJY Y IEJIIOIO3bI
pasuo 0.75, y iuruuna — 2.6, T.€. TUTHUH CYIIECTBCH-
HO 06OTraleH <JIErKNMH» ATOMaMU yIaepo/ia. YKa3aH-
HBI€ XAPAKTEPUCTUKU HCXOJHBIX aHATOMUUYECKUX
CTPYKTYP PACTUTENBHBIX TKAHENU, HECOMHEHHO, U3ME-
HAIOTCA NIPU NPEOOPAZOBAHUN OPTAHUYECKOTO BEIIE-
CTBA PACTEHUI B TOPMAHUKAX U B IOCIEAYIONUX I'€O-
JIOTMYECKUX IIponeccax (MeramopduaMe) B HEAPAX
seman. OQHAKO OMHOCUMENbHbIE DA3IUYUL B DlIE-
MEHTHOM COCTAB€ U MOJIEKYJIAPHON CTPYKTypE Hpu
3TOM MOTYT COXPAHUTLCA. U B PE3YIBTATE OKA3BIBAECT-
€A BO3MOXKHBIM Ha6JI0JATh KPUCTAUIOXUMUUECKYIO
PEIUIMKY AHATOMHUYECKON CTPYKTYPBI TKAHEMN, NPU-
HQ/UICKABIIUX YIVIECOOPA3YIOMUM PACTEHUAM. TaKuM
006pa3oM, MOHHOE TPABIECHUE HHEPTUHUTA OTKPBHI-
BA€T MEPCHEKTUBLI B U3YUEHUU AHATOMUYECKOU 3BO-
aouuy (MUKPOCKOIIMYECKON LIUTOJOIMU) PACTU-
TEJIBbHOTO MHPA, BO BCAKOM CJlydyde — MHpA pacre-
HUN-yrieo6pasosarencil. C NPAKTUYECKON TOYKHU
3PEHUS U3YYEHUE MHEPTUHUTA IPU MOMOIU ITOTO
METO/Ia PACHIUPAET BO3MOXKHOCTH PEKOHCTPYKIIUU
NaJIeoreorpapuIeCKux yCIOBUM, CYIECTBOBABIINX
npu 06pa30BAHUMN YIOJNBHBIX IIACTOB, UX KOPPE-
LIMU B F€OJIOTUYECKUX PA3PE3AX YITIEHOCHBIX (hopMa-
IIUH 1 MECTOPOKIECHUI.
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FTEOXUMMUSA

V3BECTHBIN YYEHBIN-OMOXUMUK, HOOETIEBCKUI J1a-
ypear M.KanpBuH, OCHOBATENb pa3jeia OMOXUMUU
«MOJIEKYJIIPHAA TAJCOHTOJOTUA>», CYUTAET, 4TO €€
NpEJMET — MOJIEKYJISIpPHBIE (DPATMEHTHI JPEBHEN
JKA3HU B COCTABE MCKOIAEMOI'O OPraHUYECKOI'o Be-
mecTBa. [1o Takum pparMeHTaM MOXKHO CyJUTh 00 UX
GMOXMMHYECKUX NPeANECTBEHHUKAX. MOHHOE TpaB-
JIEHUE, BCKPBIBAIOIECE AHATOMUYECKYIO UHJIAUBUJY-
AJIBHOCTb U OMOPA3HOOOpA3UE PACTUTEIbHBIX TKa-
HEIl, MOXET CTATh UCTOYHUKOM MOJOOHBIX CBEICHUN
U NPEAOCTABUTDL HOBBIE LAHHBIE /I MOJIEKYIAPHOMN
MaJIEOHTOJIOTUU.

WHepTuHUAT yriaeu 3aciyXuBdeT BHUMAHUA HE
TOJIBKO KaK HOBBI O6'bEKT MAJICOHTOIOTUYECKON U Ma-
J1€06MOXUMHUYECKON NH(OPMALIUU. DIEKTPOHHAS MUK-
POCKOIIMA U COBPEMEHHBIE MUKPOCKOIIMYECKUE U MUK-
POXMMHUYECKHAE METO/BI, BIIOJHE BEPOATHO, IIO3BOIAT
HU3Y494dTb CTPYKTYPHBIE 3JIEMEHTBI OPrdHET UTOILIA3-
MBI, KOTOPBIE€ HA IIPEJCTABJICHHOM PUCYHKE BBIIJIAJAT
TEMHBIMU BKJIIOYEHUAMU (2—e). OHH, CKOpEe BCEro,
IIPOCTO HEJOCTYIIHBL U1 U3YYEHUS [1OJ] CBETOBBIM MUK-
pPOCKOIIOM [4]. VUUTBIBAS BO3PACT I'€OTOTUYECKUX O0'b-
€KTOB, MBI HE MUCKIIOYAEM TAKKE BO3MOXKHOCTb U OOHA-
PYKEHHUA B LIUTOIUIA3ME MCKOIMAEMBIX KIETOK MOP)O-

Nlutepatypa / Reference

JIOTUYECKUX 3IEMEHTOB, KOTOPBIE OBLIN MPHUCYIIH
JIPEBHEI JKU3HH, HO MCUE3JIM B XO/I€ ABOJMIONUMU. B CBSI-
3U C 3TUM WHEPTUHUT, KAK UCTOUYHUK UHOOPMAIUU
O MHUpE€ APEBHUX PACTEHUI, 3ACTYKUBAET BHUMAHUSL

HE TOJIBKO T'€0JIOTOB U MAJIE0O60TAHUKOB, HO U cneuna—&

JIMCTOB B 0OJIACTU TUCTOJOTHUH U ITUTOJIOTHUH,

OTMETUM, UYTO TPABAEHUE HUKOTAA HE OOHAPYKHU-
BAJIO CTPYKTYP, KOTOPBIE HE COOTBETCTBOBAIN U3BECT-
HBIM daHATOMHYECKHUM JIEMEHTAM PACTEHUNA. YUUTHI-
Bas, YTO BCE TU ITEMEHTHI UMEIOT Y )KUBBIX PACTEHUN
WHJUBUA/YAIbHBIM OMOXUMHUUECKUH COCTAB, MOXXHO
CJelaTh NPUHIUIIMAABHO BAXKHBIM BBIBOJ: MOHHOE
TPABICHUE BCKPBIBAECT YHACICJOBAHHBIC DPA3IUYUA
OMOXHUMUYECKOI'O COCTABA TKAHEN M KJIETOK, a4 TAKXKE
BHYTPHUKJIETOYHBIX CTPYKTYP APEBHUX PACTEHUNA. DTO
IIO3BOJIAET, B CBOIO OYEPE/b, YIBEPKAATD, YTO KAPJU-
HAJbHAS IIEPECTPOIIKA OPraHUYECKOI'O BELIECTBA
B I'€OJIOTUYECKUX MIPOLIECCAX HE IIPUBOJUT K IIPEBPA-
MIEHUIO OMOXUMHYECKUX COEUHEHUN B HEKUM OJIHO-
pOAHBIA Teonoaumep. HanpoTus, UCXO/HbIE OUOXU-
MHYECKHE COEJUHEHMSA, NIPEBPAIAACH B «MOJEKYIAP-
HBIC MCKOIIAEMBIC», COXPAHAIOT KPUCTAIIOXUMUYE-
CKYIO MH/IMBU/IYAJIbBHOCTb, KOTOPAsl HE YTPAUUBACTCS
JIAKE HA BBICOKUX CTAJMUAX METAMOPPU3MA. |

1. Kusunvwmeiin J1.A4., HInuyeny3 AJl. AT1aC MUKPOKOMIIOHEHTOB U IIETPOTEHETUYECKUX TUIIOB AHTPALIUTOB.
Pocros-na-Jony, 1998. [Kizilstein L.Ya., Shpitsgluz A.L. Atlas of the Microcomponents and Petrogenetic Types

of Anthracite. Rostov-on-Don, 1998. (In Russ.).]

2. Kusunvwmetin J1A., Hlnuyeny3 AJI. AHATOMUYECKNI AT/IAC PACTEHUH-YIIE006PA30BATENEN TATEO30SI.
Pocros-Ha-Jlony, 1999. [Kizilstein L.Ya., Shpitsgluz A.L. Anatomical atlas of coal-forming plants of the Paleozoic.

Rostov-on-Don, 1998. (In Russ.).]

3. Kusunswmetin JIA., HInuy2eny3 AJl. UHEPTUHUT — XPaHUTEIb )KU3HU. Hayka u xusub. 2016; (5): 42—-44 .
[Kizilstein L.Ya., Shpitsgluz A.L. Inertinit — the keeper of life. Science and Life. 2016; (5): 42-44. (In Russ.).]

4. @peii-Buccaune A, Moaemanep K. VIBTPACTPYKTYPA PACTUTEABHOMN KICTKU. M., 1968. [Frey-Wyssling A.,
Miiblethaler K. Ultrastructural Plant Cytology. Amsterdam, 1965.]

Anatomy of ancient plants in fossil coals

L.Ya.Kizilshtein
Southern Federal University (Rostov-on-Don, Russia)

For microscopic study of the one of fossil coal components, inertinite (fusinite), the ionic corrodea method was
used. The polished surface of the coal sample was pretreated by a stream of charged particles (argon or oxygen ions).
As a result of etching, it became possible to observe the finest elements of the anatomy of the tissues of plants-car-
bon-forming agents under a microscope. Inertinite is widely distributed in fossil coals, and its study opens new
prospects in the researches of the structure of ancient plants and the patterns of their evolution.

Keywords: inertinite, fossil, peat, ionic corroded, nucleus, fusinite.

IOPUPOTA « Ne3 « 2018

rA |

%gooo 219492

Q

8
®



UCTOPUSA HAYKU. DUSUKA

S\P..?.Mwmulien.-
1«MOoss paboma 6biAa pabomou

syuycmoro 3kcnepumeHmamopa»
§K | 50-Aemuto co gHS poskgeHus

:
@

nokTop neparorndeckux Hayk P.H.Illep6akos
&Tdﬂﬂu% DcmoHus

AMepukaHckuil pusuk PobepT Musuinken (1868—1953), IpUMEHHUB METO/] KAIIEJIb, U3MEPHJI 3aPsi/l AJCKTPOHA, 3aTEM
NIPOBEPHUJ ypPaBHEHHE DUHIITENHHA g HOoTOIPdEKTA U ONPEEINI 3HAYCHUE NOCTOAHHON [lanka. 32 COBOKYyII-
HOCTb 3TUX paboT yuyeHbIH OblI y10CTOEH B 1923 1. HoGenesckon npeMmuu. I1posen ncciejoBaHue KOCMUYECKUX JTy-
4yell, YCTAHOBUB B HUX HAJIMUYUE 11€JION TPYIIIBL 3JIEMEHTAPHBIX YACTUI]. YCHIEIHO 3aHUMAJICA BOCIUTAHUEM TAJIAHT-
JIUBBIX HAYYHBIX K4/pOB, B TOM YHCJIE HECKOJBKUX OYAYIIUX HOOCIEBCKUX JIAYPEATOB.

KiroueBspie CJI0BaA: HCTOPUS HAYKU, U3MEPEHUE 3APs/ia IEKTPOHA, IPOBEPKA YPABHEHUS DUHIITENHA 1711 (POTOID-
dexra, Hobenesckas npemMus, KOCMUYECKUE JIy9H, PA3BATUE AMEPUKAHCKON HAYYHOU MIKOJIbI (PU3UKOB.

Te rojbl, Korga P.O.MuIIMKeH eme ToJIbKO HaMe-

PEBAJICS 3aHATHCA HAYKOM, . Max HanucaI o po-

JIU 3KCIIEPUMEHTA B IIO3HAHUU NIPUPOABL CIEAY-
ouiee: Yeno6ex Haxanaueaem onvim wepes Habao-
oenue usmeneruil 8 oxpyicaroueti e2o cpeoe. Ho ca-
MBIMU UHMEDECHBIMU U NOYHUMECIOHBIMU ACNAIOMCA
08 1He20 me U3MeHenus, na KOmopuvie OH MONCem
0KA3aMb U36LCIMHOC BIUAHUE CEOUM BMEULATNCALCIN -
B80M, CEOUMU NPOUIBOSLHBIMU O8UNCeHUAMU. VI fanee:
K maxum usmenenusm om moxucem OmHoCUmsCsa He
MONLKO NACCUBHO, HO AKMUBHO NPUCIOCOONLIMNL UX
K C6OUM NOMPEOHOCAM; OHU e UMeIOm 05 1He2o
IKOHOMUYUECKOC, NPAKMUUECKOe U YMCINEeHI0e 3Ha-
yenue. Ha amom ochosand yeninocms dKCnepumen-
ma [1, c.192]. C 3TUM COIJIACHBI OBUIM BCE TE, KTO
B MEPY CBOETO TAJIAHTA U IIOCTABJICHHON LI€JIU CTpE-
MWICA NOCTUYb TAWHBI IPUPOABI TOCPEJCTBOM IO-
CTAHOBKHU 3KCIIEPUMEHTOB.

Hcropus (pU3KMKUA OJHA OIECTAMUX IPUMEPOB
3KCIEPUMEHTAIBHON AEATENBHOCTU. Y.Iuiabpbepr
u [Tanunen, I1.0.Kynon, M.®apageit u Jpyrue 3Ha-
MEHUTBIE YUYEHBIE JJAJIU IOYYUTEIbHBIE TPUMEPHI IO~
CTAHOBKU IIOJIHOL,CHHBIX 3KCIIEPUMEHTOB PAJH yCTa-
HOBJIEHUS HAYYHOW UCTUHBL, HE 320bIBAdA IIPU 3TOM U
O TEOPETUYECKOM OOOCHOBAHUM JOOBITBIX ONBITHBIX
pE3YIbTATOB, BHECS B KOHEUYHOM CUYETE BECOMBIU
BKJIAJ B PA3BUTUE HAYKU B LIEJIOM.

B cBs3u € yCnoxxHEHUEM 33444 HAYKU yueHble XX B.,
COBEPUICHCTBYS TEOPETUYECKUE U OIBITHBIE METO/bI

© Illep6akos P.H., 2018

A 0ymaro, 4mo mol, yHernvie, MONEM CKA3AMb:
meopus — 3Mmo xXopouiasn 6euyb, Ho NPAGULbHbLLL
AKCNePuUMerm ocmaemca Hagcezod.

I1.JI.Kanuia

P.Munnuken 8 1923 r. 0duumnansHoe poto Hobenesckoro Ko-
MUTETA.

www.nobelprize.org
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HUCCIIEOBAHNS, BCIO CWIIY U S3HEPTUIO OTAAIN SKCIIEPHU-
MEHTY BBICOKOU TOuHOCTH. B.K.Péntren, [Ix./x.Tom-
coH, [LH.JIe6enes, d.Pesepdopn, [LJL.Kanuma, 3.depmu
JOCTUINIA BEPIIUH IKCIEPUMEHTAIBHOIO HUCKYCCTBA.
Cpenn HUX CBOE MECTO 3aHMUMAET U P.O.Muinnken —
BTOPOI B CIIIA HOGENEBCKUIL 1aypeaT 110 (PU3UKE.

HenpocTaa popora
B JKCNEepUMEHTaNbHYI0 HayKy

Po6epr Duapoc MuutukeH poauics 22 mapra 1868 1.
B Moppucone (mrrat MmnHONC) B CEMbE CBAIIEHHU-
ka. C 18 neT u3yyas A3bIKK U 1uTepaTypy B O6epanH-
ckoM KoJjutegxke (mrar Orapo). IIo OKOH4YaHUU €ro
B 1891 r, no npocbbe pyKOBOACTBA KOJUIELXKA, OH I10
MEPEBOJHBIM YYEOHUKAM IIPENOJABAT TaAM (DUBUKY.
C 3TOro MOMEHTA Y HETO (DOPMUPYIOTCA UHTEPEC K Ha-
YK€ ¥ IOHUMAHUE €€ OCHOB.

B TO Bpema pu3uka B AMEpUKE OblIa C1abOH, BBI-
JAIOIMNXCS YIEHBIX HACYUTBIBAIIUCH eJUuHUIIEL. Koraa
Mwusuinkeny 6b110 Bcero 10 yeT, ymen U3 KU3HU aB-
TOP OTKPHITHA ABJEHUA caMouHaykuuu JIx.Ienpu,
CIyCTS 23 rojla — CO3/1aTeb AUPPAKIIMOHHBIX pElIe-
TOK [-A.Poynanp, eme yepes ABa rojja — HE NPU3HAH-
HBIN IIPU KU3HU F€HUN TepMOojuHaMuku Jx.V.Inu6oc.
[TO3TOMY MOJOJbIE AMEPUKAHIIBI, JIUIIb ITOJYYUB
MIOJIHOLIEHHOE 00pa3oBaHue B EBpome, HauMHAIU
OCO3HABATH, KAKUM 006PA30M CIEYET BECTU UCCIENO-
BaHUSA B pusuke XX B., YTOOBI C/IENATD YTO-TO CTOS-
niee B HayKe.

C 1893 1. Pobept npopomxkun yueby B Konymo6uii-
CKOM YHUBEPCHUTETE, I/I€ B TO BPEMS IIPENOJABAT IIPO-
(peccop M.ITpoNMH, NPOMEANIHNIT CTAXKUPOBKY B KeMO6-
pumke. Kak ydeHbII M NPENOJaBATENb, OH HAJOIIO
04apOBaJl HOBOT'O CTYJE€HTA CBOU-

A.MaitkenbcoH — yuutenb P.MunnukeHa. CHUMOK cpenaH
B rof, nonyyeHus um Hobenesckoit npemun. ®oto U3 Konnek-
LMmn Yukarckoro yHuBepcuTeTa.

(B 1907 r. TOT CTAJI IEPBBIM AMEPUKAHCKUM JIdypea-
ToM HoGeneBCcKOU nmpeMuu no (PU3UKE) U OT HETO
BCKOpPE MOJYYU/ IPUITAMEHUE 3AHATD MECTO ACCU-
cTeHTa B YMKAICKOM yHUBepcuTeTe. MalKeabCOH
B KoHIle XIX B. TOYHO M3MEPUI CKOPOCTb CBETA,
a B IIepBbIE TPU JecaTuieTus XX B. JOKA3aJ1 CBOUMU

MU 3HAHUAMHU (PUBUKU U CAMOU
(pusnueckor HayKoil. BoT Kak 06
3TOM HaNUCal1 Muwuuken: Cayuias
KYpC onmuxu, KOmMopwiil Yumai
ooxmop Ilvronumn, A 6ce OoabuLe
youeaanca. Bnepevie 6 Iu3Hu A
ecmpemun 4enoeexd, KOMopbuLli
HACMONLKO XOPOULO 3HANL AHANU-
muyecKkue npoueccol, Ymo, ne 20-
MOBACL K 3AHAMUAM, NPUXOOUTL
exceoOnesHo 8 ayoumopuIo U uUsid-
2071 C60U MBLCAU 8 BUOE YDABHEHULL.
A pewis nonsvlmamsca Haywunscs
oenams mo xce camoe [2, ¢.106].
B 1896 1. PoGepT momy4dusa cre-
MEHD JJOKTOPA MO (PU3UKE U 10 CO-
ety Ilpronuua ornpasuica B Iep-
MaHHUIO, TIJl€ MOCETUJI JIEKIIUU
M.Ilnauka, nopaboran y B.I.Hepn-
CTa U 3aBEJl 3HAKOMCTBA CO MHO-
TMMH YIEHBIMH.

Ilepen oTBE3TOM MOJOAOM
OOKTOP (PU3UKH TMO3HAKOMMUIICA
C BeIUKUM A.A.MaliKelbCOHOM

Jom Munnukena B Yukaro.

Wikimedia Commons
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Chitago #unbap Cribune

| The University as

IPUCTYIUT JOBOJBHO MO3QHO —
B 35 JIET, KOT/Id MO-HACTOSIIEMY 34-
HHTEPECYETCS U3MEPEHUEM 3aPs/a
3JIEKTPOHA — NPOOIEMOI, BOJIHO-
BABIIICH B TE T'OJAbl MHOTHUX Y‘{CHI)IX.

CornacHO [Ix.X0JITOHY, U3Y4aB-
meMy apxXuBbl MHJITHKEHA, yde-
HBII HE OI'PAHUYUBAJICA IIPENOA-
BAaHMEM U BEJCHUEM CEMHUHAPA,
OH 3HAKOMUJICA C aKTYEIJII)HbIMI/I
JUIST HAYKW U 171 HET'O CaAMOI'0 BO-
npocaMu (PU3UKU: UCCIETOBAHU-
IMU 4YaCTEU BHCKTpOMﬁ.FHI/ITHOFO
CIEKTPA, OPOYHOBCKUM JIBUKECHU-
eM, appekToM 3eeMaHa, 3aKOHOM
CTOKCa /I KaIleab B 00/IaKax, Ka-
TOJHBIMM JlyuaMu TomMcoHa u Jp.
Kaxk pa3 ux THATENbHBIM AHAIU3
1 OCMBICJIEHUE CTAIU A1 MUJIIN-
KEHa CBOECOOPA3ZHOIN MOATOTOB-
KON K MUCCIEJOBAHUIO MPOOBIEMBI
3JIEKTPOHA [3].

[Tone3HbIMU AN OYAYIIUX pa-

60T OKa3a1IUCh U MATEPUAJIbL, KOTO-
pBIE OH MOJAOUPA [l HAIUCAHUA
yueOHUKOB (Hampumep, «Kparxko-
IO YHHUBEPCHUTETCKOTO Kypca IIO
3JIEKTPUYECTBY, 3BYKY M CBETY>,
n3Ja"HHOro B 1908 1.). AHANU3Upys
WX, Pa3MBIIUIAA HAJ, HUMH U YBS-
3bIBAsA UX CO CBOMMHU HAyYHBIMH
UHTEepecaMu, MHUIIMKEH HUHTYHU-
TUBHO, 4 3d4TEM M LI€JIEHANIPABIIEH-
HO IIOJ0UPa CIIOCOOBI U METO/IbI
BO3MOKHOTO pemeHnd Hu3bpan-
HOU UM IPOOIEMBI.

YetBepTas cTpaHuua rasetsl «Chicago Sunday Tribune» ot 1 sHBaps 1928 r., nocss-
LeHHasa AOCTMXEeHUAM Yukarckoro yHusepcuteta. B BepxHem papy: npodeccopa
tusukn A.X.KomntoH (nepsbiit cnesa) u A.A.MaiikenbcoH (B LeHTpe), npodeccop

xumun Y. [1.XapKuHC.

OINBITAMU OTCYTCTBUE 3(pUPHOro BeTpa. OH OKa3anl
Ha PobGepTa CUIbHOE BIEYATIEHUE — U KAK UCCIIE-
JOBATENb, U KAK JTUYHOCTb — M OCTAJCA JO KOHIIA
JKU3HU CAMBIM OJM3KUM MUJIMKEHY KOJUJIETOU.
M xoTa MaHKenbCOH HE JIOOUI U HE XOTeJ 3aHU-
MAaTbhCS MOATOTOBKOM HAYYHBIX K4POB, OH OBILI paj
MEPEJATh CBOU yuyeOHBIE O0A3aHHOCTH HOBOMY 4C-
CHUCTEHTY.

B ynusepcurere MIIIMKEH IPOPAO0OTAT YETBEPTD
BeKa. B 36 JleT OH JKEHUJICA, CTAT OTIIOM TPEX CBIHO-
BEI, KOTOPBIE B OYAYLLEM IIPEYCIEIN B HayKe. B 42 ro-
Jla CTal IPO(MECCOPOM YHUBEPCUTETA, HATIUCAT yueO-
HHUKHU IO (PU3UKE, TPENOAABAN U BIIUTHIBAJ B CEOS YHU-
BEPCUTETCKYIO HAYYHYIO KM3Hb U OJTHOBPEMEHHO 34-
HUMAJICSI CBOUMH UCCIE0BaHUAMU. K HUM, KCTaTH, OH

Pa6orta, cTaswas genom
ero XuU3Hu

Hpea KBaHTOBAHUA AJIEKTPUIECKO-
o 3apsza 0pOPMUIIACDH EIIE B IIEP-
Bbl€ TOJBl KU3HU MMUIIUKEHA.
B 1871 r. B.5.Bebep 3amernn, 4to
C 4TOMOM BEINECTBA CBA3AH 3JJIEKTPUUYECKUI aATOM,
¢ HuMm cormacwicad u Jx.KMakcsenn. B 1874r.
Jox Jx.CTOHM NTEPBBIM BBIYMCIUI BEIUYUHY €TO 3aps-
Ja (XOTs moJaydua ee¢ B 16 pa3 MEHbINE MCTUHHON)
U npefnoxus B 1891 1. TEpMUH «3JIEKTPOH» JIJIA €0
HOCHUTENA. BRIYUCIEHUEM 3apANA, KAK LeMeHnmap-
H020 Keanma anexmpuvecmsd (4, ¢.257], 3aHUMAIICA
u M.ITnauk B 1900 1.

Korpa ke MWIIHMKEHY UCIOMHUIOCH 29 JIET, aHr-
JTUNACKUH (pU3NK TOMCOH HA ONBITAX J0Ka3aJ CYLIECT-
BOBAHUE 3JIEKTPOHA, MOJIYyYUB i1 HETO COOTHOMIE-
nue e/m nopsanka 107 CI'CM*. TTocie 3Toro oH BMeCTe

* CI'CM (a6COMOTHAS TIEKTPOMATHUTHAS CHCTEMA) — CUCTEMA C/IH-
HHII, OCHOBAHHASI HA 3aKOHAX MATHUTHBIX B3AMMO/ICUCTBUI TOKOB.
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¢ Y.T.PBuibCOHOM* NIOIBITAICA ONIPEAEIUTh 3HAYE-
HUE 3apsia 3JIEKTPOHA C IOMOIIBIO €0 KAMEPHI, 1103-
BOJIAIOMICH HAOMIOAATh TPEKU (CIEABL) JIEKTPOHOB.
OJHAaKO, O OneHKe BunbcoHa, nocie 11 pasznuuHbIX
9KCIEPUMEHTOB OBIIO MOJYYEHO 11 paA3MUUHBIX pe-
3yJIBTATOB [2, €.110], 4TO JIy4II€e BCETO CBUAETENBCTBO-
BAJIO O CJIOKHOCTH U3MEPEHUA BETUYMUHBI 3aPAAA.

B 1903 r. PO.MUIMKEH CO CBOUM CTYAEHTOM
JL.BUPKMEHOM IONBITAINUCh U3MEPUTDH 3aPA] IJICK-
TPOHA (BHAYaJI€ IO METOAY BuibCcOHA) IO mOBEJE-
HHIO O0TaKa KalleJeK BOJBI B KOHJEHCATOPE, HO NAXKE
MOCJIE YIYYINIEHUA METOAUKHU OHU IOJYUYHUIH, TTOA06-
HOo ToMcOHy 1 BUIbCOHY, PA3HOPEYNUBBIE PE3YILTATHL
BTOpBIM 3TanoM B HU3MEPEHUAX MIJIIHUKEHA CTalO
obpamieHue B 1906 T K «METOZY Kalle/Ib», CBOAAIIEMY-
€ K HAOMIOEHUIO 34 MOBEAEHUEM OTAEIbHBIX 3APs-
JKEHHBIX KAIIEJIEK BOJBI B SJIEKTPUYECKOM IIOJIE U BBI-
ABJIEHUIO T€EX U3 HUX, YbU 3dPAJ U MACCA HAXOJUINACh
B PABHOBECHH.

VeTanoBka MWUIMKEHA BK/IIOYAIa B CE0s1 KOHJICH-
CaTOP € MAJIBIM OTBEPCTUEM B BEPXHEN IJIACTUHE (4e-
pE3 HETO BIPBICKUBAIUCH KAIIJIK BOABI), 0ATAPEIO AK-
KyMYyJIATOPOB (TO3BOJIABHIYIO MTOJABATh HA KOHJEHCA-
TOp HanpspkeHue B 10* B), CUIbHBIA UCTOYHUK CBETA
JUIA OCBEIEHUA KAIleJIb U 3PUTENBHYIO TPYOY (CO MIKA-
JIOTA /17151 HAOJIIOJICHUS 32 TIOBEJCHUEM Kallelb U OTCYe-
T4 MyTU UX JIBIDKEHUA), 4 TAKXKE KYCOUYEK pajus (Co-
3/1AI0I U MOHBIL, HEOOXOAUMBIE Ul KOHAECHCALIUHU Ka-
I1eJIb) CO CBUHIIOBBIM 3KPAaHOM. B Hacrosmee Bpems
TAKHE OIBITBl BOCIPOU3BOJATCA YKE U CTYJEHTAMM.

[Tocne BKIIOYEHUA 3IEKTPUUECKOTO MO 06IAKO
BOJAHBIX KAaIl€/Ib II0J, €I'0 BO3JCUCTBUEM TYT K€ PaC-
MaJIOCh, YTO NPUBENO MUIIUKEHA K BBIBOJY O HECO-
crogBieMcs onbiTe. HO, KaK OKa3aJ0Ch, HECKOJIBKO
KaIleJb OCTAJIUCh «KUBB> — KaK Pa3 T€, I KOTOPBIX
OTHOIIEHHUE 3aPALA K MACCE IMO3BONANIO UM YPABHO-
BEIIMUBATL CBOM BEC JNEKTPUYECKUM IOJeM. B camon
MPaKTUKE KCIIEPUMEHTATOPOB TEX JIET 3TO ObLI IEp-
BBII CJIy4al, KOI/la BHUMAHUE UCCIEA0BATENSA OBLIO
COCPENOTOYEHO HA OTAEIBHON 3aPAKEHHON KAIlEJIb-
Ke, 2 He Ha OOJIAKE B I[ETOM.

B xoje onblToB Habm04a10Ch caeayiomee. Ecau
CHJIA TAKECTU KaIleab XOTd 6Bl HEMHOI'O IIPEBLIIIANA
CHJIY 3JIEKTPUUYECKOTO TOJIA, TO OHU HAYHHAIU MEJ-
JIEHHO Na/aTh. HO, HOCTENEHHO NCHAPAACH, KAILIN 32-
MEJIAIN MAJeHUE 0 HYJIEBOU CKOPOCTH W HAZOJIIO
3aMUPAJIN B HETOJBUKHOM COCTOSIHUU. OJJHAKO € POC-
TOM HANIPSUKEHHOCTH I10JI OHU HAYMHAIU MELJIEHHO
IIOJHUMATBCA BBEPX. I10/I KOHEL CYIIECTBOBAHUSA Ka-
Ieab MEXAY MIACTUHAMU UX MOABEM CTAHOBUJICS 34-
METHO YCKOPEHHBIM, M B UTOTE€ OHHU C OOJIBIIOI CKOPO-
CTBIO IPUTATUBATUCH K BEPXHEN IUIACTHHE.

PesysnbraTel ONbITOB MUJIJIMKEH [JOJIOKNI HA KOH-
depeHInun AMEPUKAHCKOTO (PU3UUECKOIO OOIIECTBA
B YMKAr0, COCTOABIIENCA B Havae aHBaps 1908 1. Pe-

* YTPBunbcon (1869-1959) — aHIIMHACKUIN (DUBHK, CO3/IATEIb
METO/Ia BU3YaTbHOI'O OOHAPYKEHHA TPACKTOPHUH 3NEKTPUYCCKU
3aPSKEHHBIX YACTHI] C MOMOIIBIO KOHJCHCAIIMM I1apa B KaMepe
Bunbcona, maypear HobeneBckon npemun 1o pusuke (1927).

(epar poxinazsa ObUT ONYOIMKOBAH MECHI[ CIYCTS.
Ono6pPUB 3TU ONBITH KAK HAUOOJIEE YAAUHBIE HA TOT

MOMEHT, Pesepdopn BMECTE C TEM Hpennonom/m,\g

YTO HECOOTBETCTBUE MEXAY NAHHBIMU HU3MEPEHUN
3JIEMEHTAPHOTO 3NEKTPUUECKOTO 3apaaa y TomcoHa,
MMIIUKEHA U IPYTUX HUCCIEAOBATENECH OOBSACHIETCS
HEBO3MOXHOCTBIO MOKA MO-HACTOANEMY YIECTb UC-
MAPEHUE KATETb BOABL

3agepmus B 1909 r. onpiThl, MUJUIMKEH COOOIINI
O CBOMX BBIBO/IAX DPUTAHCKOM aCCOLMAIIUMU COJEN-
crBus Hayke B BunHunere (Kanazga), a8 1910 1. ony6-
JIMKOBAJI CTaThIO B «Phylosophical Magazine». Ho eme
B KOHIIE 1909 I, pa3MbIIIAsg 00 yCTPAHEHUHU OMNOOK
B U3MEPEHUU 3aPAJA NEKTPOHA H3-32 UCIAPEHUA
BOJSIHBIX KaIl€JIb, OH IIPHUIIEN K BEIBOAY O IEIECO006-

Q
by
s
N

3
&

PA3HOCTHU 3aMCHBI KaIll€/ib BOJIbI KAIJIAMU MaACJ/a, Ko-w

TOpbIE NPAKTUYECKU HE HUCHAPSIOTCA U TEM CAMBIM
MO3BOJIAIOT NPOBECTU OOJNEE TOYHBIE U3MEPECHHUS.
Tperutt atan B paboTe NPUBEJ €T0 K yCHexy!

O6 OBIAAEBIIUX UM B TOT MOMEHT YyBCTBAX MMI-
JIMKEH NUCAL: Mena 3auaposoiéana ma abcoiiommas
Y8EPeHHOCMb, C KOMOPOLL MONCHO ObLIO MOUHO nepe-
CUUMAMb KOAUYCCMBO NCKMPOHOE, CUOCBULUX Ha
0anHotl Kxane, 6y0b IMo 00UH INeKMPOH ULU J1H000e
UX HUCO0, 00 COMMHU BKAIOHUNENbHO. [N 31m020 mpe-
008an0CH AUULL 3ACMABUMb UCCLOYCMYIO KANLIO
npooenamo OONLULYIO CePulo nepemeujenuti 66epx
U BHU3, MOYUHO USMEPUB BPeMA, NOMPAUEeHHOe et Ha
Kaxcooe nepemewjerue, a 3amem 6blCHUMAMb HAl-
Mmenbuee oouee Kpammnoe 0080abHO OONLULOL cepUull
cxopocmeitt (2, c.112].

Urtak, mpuMeHuB B 1906 . METOJ KaTleTb, TO3BO-
JIUBIIUN €MY U3MEPATD 3aPAJ] OTJETbHBIX JTEKTPOHOB,
MunnukeH B 1910-1914 1T, poBe LEeNyIo CEPUIO IKC-
MIEPUMEHTOB 110 BO3MOKHO TOYHOMY OMNPEJEICHUIO
3apsaga anexkTpoHa. Tak, ecnu B 1910 1. OH mOAy4MI

Mpubop MunnukeHa ans HabnOAEHUs 32 ABUKEHMEM Kaneb
macna B 3neKTpuyeckom nose. COCTOMT U3 UCTOYHMKA CBETA,
KOHZeHcaTopa u MMKpOoCKona.

Wikimedia Commons
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Mpu6op MunnukeHa Ansa HaGNOAEHUA 33 ABUKEHUEM Kanenb
macna B anekTpuyeckom none. lpumepHo 1916 r. YcTpoircTeo
ucnonszosanock P.Munnukerom n X.®netyepom B HECKONbKUX
3KCNepuUMeHTax No U3MEPEeHWIo 3HaYeHMsa 3apaja NeKTpoHa.
JkcnoHat My3es Hayku n npombiwneHHocTn B Yukaro (CLUIA).

3Hauenue 4.891:107°, to 1913 1. — 4.774:10-1° CI'CO*,
T.e. 1.592:10°" K. Takum 06pa3om, OH /IOKa3aJ JAUC-
KPETHOCTb 3JIEKTPUYECKOTO 32Psi/ia ¥ BIIEPBBIC JOCTA-
TOYHO TOYHO JIISl TOT'O BDEMEHH U3MEPHIT €TI0 BETUYH-
uy. ITonydennsle MUJIINKEHOM JJAHHBIE NPOU3BEIN
BIICYATJICHUE Ha KOJUIET,

[To3aHee OH OYAET BCIIOMUHATD: 4 HaAOA1004 ma-
KUM NYMeMm 3axX6am MHOUX bLCAY WOHOB, U 80 8CeX
CAYUAAX 3AXE6AUEHNHBLLL 3APAO... OblL MUOO 6 TMOUHOCINU
pasen naumenvulemy U3 6cex 3axeanenHuvix 3apaoos,
AUOO OH DABHANCA HEOONLULOMY UEOM) KPAMMHOMY
MOl 8enUHUHBL B 31MOM 3aKAI0UACMCA NPAMOE U He-
onposepicumoe 00KA3AMeN6bCME0 Mo2o, 4mo ek-
MPOH He eCmb «CMAaAMmUCmuuecKoe cpeoree», Ho Umo
8ce anexmpuueckue 3apaov Ha UOHAX JUOO 6 MOUHO-
CMu pasnl 3apsaoy INeKmpona, iubo npeocmasiiiom
HeboablUUe YeNble KPamHbie 3mo20 3apaoad (5, €.55].

OnHAaKO aHATW3 OMBITOB MW/UIMKEHA APYTUMU
YUYEHBIMU U UX COOCTBEHHBIE ONBITH MTOKA34TH, YTO
OmMMUOOYHO B3SATASI UM BA3KOCTb BO3/yXa B (popmyie

* CI'CD (abCOMOTHAS NMEKTPOCTATUYECKAS CUCTEMa) — CUCTEMA
€/IMHNLI, OCHOBAHHAA HA 3aKOHAX ICKTPOCTATHYCCKUX B3aUMO-
TIEHICTBUIL.

CTOKCAa IIpPUBEIA €ro K He BIIOJIHE TOYHOMY OIpejie-
JIEHUIO 3JIEMEHTAPHOTO 3apAja. 3akoH CTOKCA CTa
NpEAMETOM aHANNU3A KPYIHENITNUX (PUBUKOB U, Pa3y-
Meercs, caMoro MuiukeHna. Ero HOBbl€, CKPYIIYIE3-
HbI€ II0 TOYHOCTH, U3MEPEHUA C YCOBEPIICHCTBO-
BAHHOI amnmaparypoi npuseand B 1917 1. K 3Have-
Huto 4.770-10°° CT'CH. ITo ganubsM 2005 1., 31€MEH-
TAPHBIN 3apsapn 3JekTpoHa paseH 4.80-10°'° CI'CDH,
uwnu 1.602-107"° K B cucreme CH.

Wraxk, nocraBjieHHbe MUJJIMKEHOM 3KCIIEPUMEH-
TBI TO3BOJIMJIN CAENATDb CJAELYIOMME BBIBOABL. Bo-11ep-
BBIX, BEJIMYMHA U3MEHEHUA 3APA/Aa HA MACIAHOM Kall-
JIe BCEr/a PABHA 1e, IJlIE€ e — BCETAA OJHO U TO K€,
4 71 — L€JIO€ YUCIO0. BO-BTOPBIX, HE3ABUCUMO OT 3HA-
Ka 34psA/fa UMOHA 3HAYEHUE € BCErAA OCTAETCA OLHUM
U TEM XK€; CJIELOBATEIbHO, MOJOKUTEIbHOE U OTPU-
LATEIbHOE HU3MEHEHUA 3apAJA OJAMHAKOBBEI IO a0-
COJIIOTHOM BEIMYUHE. B-TPETbUX, BETUUNHA JJIEMEH-
TAPHOTO 3apAjaa, OOYCAOBIEHHOIO TPEHHUEM, IIPU
PACHBIIEHUU COBIAJAET C BEJIMYMHON 3apsaja IpuU
06Iy4EHUN NOHOB.

Ha ypady B U3BMEPEHUM 3aPAA JIEKTPOHA I'd3€ThI
OTKJIUKHYIUCh UHTPUTYIOIUMH 3aTOJOBKAMHU: «Mui-
JIMKEH CJIENaJl BEIMKOE HAYYHOE OTKPBITUE>, «CEKPETHI
3JIEKTPUYECTBA HAKOHEL] YCTAHOBIEHDD>, «DJIEKTpUYE-
CTBO INOHATO. BekoBas nmpobiaema pemeHa» U T.J.
Ho ais camoro MUJUINKEHA IJIABHBIM OBLIO, PA3yMEET-
Cs, MHCHUE BEAYIIUX YYECHBbIX. M AEHCTBUTENBHO, YKE
Ha nepsoM CosbBEEBCKOM KOHrpecce 1911 r. B noj-
JNEPXKKY IMOJYYEHHBIX UM DPE3YJILTATOB BBICTYIIWIN
9.I'Bapoypr, I'Py6enc, B.Bun, A.DUHIITENH U 0COOEH-
no K.b.IleppeH.

B 1913 1. B cTaThe 06 ONPE/IECICHUU 3TIEMEHTAPHO-
ro 3apaaa MUJUIMKEH HCIONb30BalI TepMuH «funda-
mental constants» o0 OTHOMIEHUIO K 3aAPALAY, IOCTOAH-
HOI [IaHKa U APYIUM IOCTOSHHBIM (PU3UYECKON Ha-
VKU TOI'O BPEMEHU. B IPUMEHEHUN 3TOI'O TEPMUHA 32
HuM nociaegosanu A.COgaunrron (1918), ILKI.Beinb
(1928), I1.Jupaxk (1937) u gp. PacupocrpaneHue HoO-
BOro TepMUHA B (pusuke B 1940-1950 IT. 1 0CO6EHHO
BO BTOPOJ 11oJIoBMHE XX B. 03HAYAJIO IPU3HAHUE y4e-
HBIMH BKHENUIIEN POAM (PU3NYECKUX IOCTOAHHBIX
B COBDEMEHHOI HayKe [6].

Haunnag eme ¢ 1910 1. BeHCcKu# yueHbiil ®.OpeH-
raT ¢ y4EHHUKAMH HA OINBITAX IMOJYYIM MEHBIINE
3HAYCHUS 3aPsiia 3nNeKTpoHa (4.6+10719), yeM mpezcTa-
BWJI MWINKEH, U yKa3aJd IPUYUHBl PACXOKACHUS,
KOTOPBIE OBUIM NPHUHATHL HAYYHON OOIIECTBEHHOC-
Tb10. B 1914-1915 rr. DpeHradr noBTOpuI OnblTh. OH
IIPOJIOJKU/I HACTAUBATD HA CBOCH TOUKE 3peHUs. Pas-
BEPHYBHIASACSA MEXKAY HHUMH JAUCKYCCHUA, OGraropaps
CAEAYIOMUM OIbITAM MUIIIHUKEHA, IOATBEPAUIIA IIPa-
BOTY IOCJIEAHEIO U CTUMYJIMPOBAJIA OIBITH APYIUX
yueHbIX, B TOM yncie ALLCroneTosa u A.®.Modde.

O6 oTIMYMK OAXO/0B (BMECTO KaIleIb MACId UC-
II0JIb30BAJIMCh NBUIMHKY MeTajna) Modde Hanucanr:
B moux oneumax 3apao wacmuiy, onpeoenincs no
ypasroseuusaroueil Cuxy maxcecmu PasHocmi no-
MEeHUUAN0E HA NAACTMURAX KOHOeHcamopa... Muanu-
Kem Jce 3ACMasnAll Macmuy) 018 motl Jce yesi MHo-
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20KPAMHO NAOAMb U NOOLIMAMBCA U ONPLOCAN CKO-
pocmos ee nepemeujernus. Ho 3mo wucmo memoouuec-
K0e NPeUMyu[ecmeo moux onovimos noKasaiocs Mu-
JUKEHY CIOAb YOAUHbIM, YN0 OH CONCALE, 4INO OHO
He npuuino emy 8 20108y [7, ¢.80].

beccnopnomy ycnexy MHIJIMKEHA B PENIEHUU
npo6IEMBl U3BMEPEHUA 3APAJA JIEKTPOHA CIIOCOOCT-
BOBAJIU OOYCJIOBJIEHHBIEC €IO KaUE€CTBAMHU JIMYHOCTHU
YUEHOTO M 4€JNOBEKa (PAKTOPHBL: €r0 CHOCOOHOCTD
B3IJIAHYTb CBEXHM B3TJIAJOM Ha IMPOUCXOAAIIEE
B MHUpE HAYKHM, YMEHHE HATIANAHO BOOODA3UTD IJIAB-
HBIE NPOABIECHUA (PU3NYECKOTO ABIEHUSA, PEANIU3O0-
BATb UX H4 OIBITAX U C/IENATh COOTBETCTBYIOIUE BbI-
BO/JIBI, 4 TAKKE UHTYUTHUBHAS YBEPEHHOCTD B TOM, UTO
3TH BBIBOJIBI CTAHYT NOATBEPKACHUEM TEOPUU IJIEKT-
pUYeCTBa, KOTOPON OH NPHUAEPKUBAICA B XOJE HC-
CIeIOBAHNA.

Korpa MmwuinkeHa OOBHHSIA B TOM, YTO OH, OII-
paBAbIBAA CYHIECTBOBAHUE JJEKTPOHA KAK JUCKPET-
HOU KOPHYCKYJBI, 3aHUMAETCA NMOCTPOEHUEM T'HIIO-
T€3, YYEHBIH B CBOE ONPABJAHUE HEOJHOKPATHO MPHU-
6eran K «3puMoOMy 00pasy» ajaeKTpoHa. IlosgHee
B CBOEH «ABTOOMOIpaur» OH BHOBb OTMETHUI: Tom,
KMo 6uden 3mom 3KCnepumerm, a ezo Habaro0danu
ComHu uccredosamenetl, paxmuiecky 6uoen d1ex-
mpon. IMo HO8wBL IKCnePpumenmanrsHolii haxm,
KOMOopuLil 6nepevLe npeocman nepeo 2na3amiu Haule-
20 NOKOCHUL, HO KOTNOPbLLL OMHbLHE MOJICeN U0
210601l KMo noicenaem [3, c.224].

B mrore HayuyHble JOCTHXKEHUA MUWLINKEHA ObUIA
NpU3HAHBL HE TOJIBKO Ha POJUHE, HO U B EBpore,
4 pE3YIBTATHL €T0 PAGOT CTATU BHEAPATHCSA B TEXHU-
Ky. B 1913 1. OH CTa]1 KOHCY/JIBTAHTOM II0 BAKYYMHBIM
Npu6OpaM B KOMIAHUM «BecTepH aneKTpuk», 10 ner
paboran skcneproM B nareHTHoMm 60po (United
States Patent and Trademark Office), a 8 1917 1. Tpy-
JUIICS HAa OCTAX BUIE-TIPEJCEAATEN U IT1aBbl OT/ENa
HUCCIENOBAHNN NpU HalMOHATBbHOM COBETE IO HC-
CIeJOBAHUAM — OCOOON OpraHusanuu npu Hamuo-
HAJIbHOM aKaJeMUU HAYK, CO3/laHHOU AMEPUKAHCKUM
IIPABUTENBCTBOM BO BpeM:a [IepBOY MUPOBOIT BOUHHBI.

Byayuu naTpuoToM, MUJUIMKEH MOCTYIUI HA BO-
EHHYIO CIyKOY (B BOMCKAX CBA3M) U BMeCTE ¢ D.Pe-
3epdopaom u IxIL.TOMCOHOM KOOPAUHUPOBAI JICs-
TEJIBHOCTb YYEHBIX M MHXEHEPOB, B OCOOEHHOCTH
B TAKOI BAKHOM 06JIACTU BOEHHOU TEXHUKH, KAK pa-
JUOCBA3b C MOJABOJHBIMH JIOAKaMU. II0 OKOHUaHUU
BOWHBI TpOodeccop MUINKEH BO3BPATUICA B YuKar-
CKUU YHUBEPCUTET K CBOCH NPEXKHEIN HAYYHOU U II€-
NATOTUYECKON AEeATENbHOCTH, HO, KaK IOKa3aIu
JaJbHENIINE COOBITHA, INIIb HA KOPOTKOE BPEMS.

0T poTo3pheKTa — K KBAaHTOBOM TEOPUU
CBeTa M NOoCToAHHOM lnaHKa

JOKA3aB peaJbHOCTD «ATOMOB» 3JIEKTPUYECTBA, M-
JINKEH BHAYAJI€ OTPULIAJT CBETOBbIE KBAHTBI, YTO COB-
MaJaa0 Ha TOT MOMEHT C NPEJCTABIEHUAMU OOJIb-
IIUHCTBA Y4€HBIX. O KBAHTOBOW TEOPUM DIHIITENHA

MWJJIMKEH C JOJEeH COMHEHUS ITUCaI: 30anue cmoum
yenoe u, no-6UOUMOM), XOPOULO NPoGepentoe, Ho Hii-
KAKUX no0nopox He 6uoHo. Dmu noonopKu 04esuoHo
O00NICHBL CYULeCINBOBAMD, U CAMAA )EAKAMEIbHAS
3aoana pusuxu — waimu ux [5, c.183].

[Toaromy yxe B 1912 1. MuanukeH ob6paTuics
K €le OJHOI NpOoOGIeMe, BAXKHOM sl HOBOM HAYKHU
1 JUIsL HETO CaMOro, — IPOBEPKE YpPaBHEHHUS DHUH-
mrerHa gaa poroadderra. B ero ocHose jaexana
KOPIYCKYJIAPHAS TEOPUA CBETA, 4 CAMO YPABHEHHUE
YCTAHABIMUBAJIO CBA3b MEXK/JY JHEPIHUEH IMOTTIOMEH-
HOT'O BENECTBOM KBAHTA, YHEPTUEN H3IYy4aEMOTO
3JIEKTPOHA U pabOTOM BBIXO/1A €I'0 U3 ATOMA. MULIN-
KEH TOMNBITAICSA BBIACHUTD, NEHCTBUTENBHO JIU IHEP-
I'Usl KBAHTA CBETA PABHA 172D, OCTAETCA U H MOCTOSH-
HOM JJI BCEX IIBETOB CIEKTPA U COOTBETCTBYET JIU
ypaBHEHHUE DUHIITENHA CAMONU PEAIbHOCTH.

B «ABroOuorpagun» MWUINKEH, KaK OOBIUHO,
C TPHUCYIIEN €My OTKPOBEHHOCTBIO BCIOMHUHAET:
A npucmynun K KOHCmMpPyuposanuo Hogo2o annapd-
ma, npu NOMOUsL KOMOPO20 MONCHO ObLIO Obl NOJLY-
Yums yoeoumensroe peuierue npooremst omodnex-
mpuuecrkozo ypaswenus Diunwmeina. 4 noumu He
HAO0CAJLCA, MO peuterue, ecau Mmoavko 4 e20 nowy),
0yoem nonroicumenvHoim. Ho 60npoc ovi upessoitati-
HO BANCHBIM, U HAUMU KAK0e-mo peuienue Obllo He-
06x00uM0 [2, ¢.116]. Ero TanaHT u mopsago4HOCTD, HE-
CMOTpPA HA BCE COMHEHMUS, IOMOITIA EMY B 3TOM.

B ompITax OH M3MEPSA KMHETUUYECKYIO IHEPIUIO
(pOTO3NEKTPOHOB B 3aBUCUMOCTU OT YACTOTHI CBETA,
BBI3BIBAION[ETO UX AIMUCCUIO. 3aHANCA MUJUIMKEH TaK-
JK€ MPO6IEMON 3aBUCUMOCTH 3HEPTUU U3IYIEHUSA OT
€ro 4aCTOTHL B Ka4eCcTBE MUIIEHU OH HCIOJIb30BAI
MIEJTOYHBIE METAJUIBI, CBETOYYBCTBUTENbHBIE IPHU
miuHaX BOMH 10 0.6 MKM. IO OKOHYAHHH OIBITOB
U PACYETOB ObUIA MOJTYYEHA KPUBAs, TOKA3BIBAIONAs
3aBUCHUMOCTb JHEPIUM 3JIEKTPOHA OT YaACTOTHL.
[Ipu 3TOM BBIACHUJIOCH, YTO BEJIMYMHA MOCTOSHHOU
[I1aHKa COOTBETCTBYET PEANBLHOCTH.

O pes3ynbprarax TPEXJETHUX MUCCAEJOBAHUN Mn-
JIMKEH JoKaaabiBaa B 1914 u 1915 1. Ha 3aceaHUIX
AMEPHUKAHCKOTO (PU3UYECKOro obuecTsd. B cpoeit
OCHOBHOI CTAThe 32 1916 I. OH IPUBEJ JIETATH CBOUX
BECbMA MU3SIMIHBIX 9KCIEPUMEHTOB U UX PE3YJILTATHI
1 CAEAJ CAEYIONNUE BBIBOJBL: YDABHEHUE DITHIITEN-
Ha 11 PoToaPEKTa BBIIOJHACTCS 3AMEUATEIBHO;
nocroAanHas Ilnanka, BXojdmasa B HErO U U3MEPEH-
Hasg TeM Xe (POTOINEKTPUUYECKUM CIOCOOOM C IIO-
rpemHocTbio 0.5%, cocrasuser 6.57-10° 3pr-c.

[Tocne aroy ny6InKALIUY PE3YILTATOB 110 (POTO3d-
(pexTy M omlpejeNeHuIo NOCTOAHHOM Illanka Bce
6osblIe (PU3UKOB HAYAINU CKJIOHATHCS B MONb3Y MPU-
3HAHUA KBAHTOBOM Teopuu csera. 1o ciosam Musnm-
KeHa, POTONEKTPUIECKUI IPPEKT Mamepuanusyem,
maxk ckasamo, geaununy <h», omipoimyro Inanxom
npu U3YHeHUU UAYUeHUL ADCOIIOMMHO YePHO20 meld,
u oaem Mam, Kax Hu 00HO Opy20e A6JeHue, Y8eper -
HOCMb 8 MOM, WIMO UCX00HbLe PUUHECKUe NPeocmas-
JleHun, rexcaujue 8 ocrhose 2unomeso. Iranxa, coom-
gemcmeytom oeticmeumensvrocmu [8, €.104].
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UCTOPUSA HAYKU. DUSUKA

Hrax, MMWIINKEH YCTAHOBMWJ, YTO YpaBHEHHUE
Q\BﬁHmTeﬁHa OOBEKTUBHO ONHUCHIBAET (POTOIDDEKT
JUIsL BUJUMOT'O U yIBTPA(UOJIETOBOI'O CBETA, 4 CAMY

Q KOHI[ENIIUIO KBAHTA U3JIYYEHUSA CIEAYET CUUTATD
cupaseuBoOn. Yke B 1949 1. OH HATOMHWIL, 4TO IIO-

Tpatna neaplx 10 yeT CBOEN KXKU3HU HA INIPOBEPKY

ypaBHEHUA DIHIITENHA U BOIPEKU BCEMY BBIHYKACH

611 B 1915 I. OKOHYATENIBHO NIPUSHATD €I'0 CIIPABE]-

JMUBOCTb. XOTS YPaBHEHUE U Ka3al10Ch O€3pacCyh-
& HBIM, IIOCKOJIBKY NMPOTUBOPEUMIO BCEMY, UTO OBLIO

U3BECTHO TOIZIAa 00 HHTEP(PEPEHIIUU CBETA.

v CrenyeT MOAYEPKHYTh, UTO XOTA MMIINKEH CO-
MHEBAJICS B TUIIOTE3€ KBAHTOB CBETA (110 €I'0 CJIOBAM,
v 0ep3Koil, eciu ne CKka3ams 0e3paccyOnoll 1 K TOMY
&me HeCOBMEeCMUMOLL C CAMUM NOHAMUEM INKMPO-

MAHUMH020 603MYULeHU), OH, TEM HE MEHEE, B3I~

@ ¢ 32 paboTy IO €€ IPOBEPKE, NPOABUE Mme Jce IHeP-

2U10 U YNOPCmMeo, Kaxue OMmAuddiIu e20 npeouiecm-
YUY pabomy 0 OUCKPEMmHOCmU 3apada dJeK-
mpona [3, ¢.262]. JIIOGOMBITHO, YTO TAXE MOCIE MO-
CTAHOBKM CBOUX 3KCIIEPUMEHTOB MO MPOBEPKE TI'U-
IOTE3bl DUHIITENHA OH IPOAOJIKAJI KAKOE-TO BPEMA
COXPAHATb CBOE HEOBEPUE K HE.

YTO K€ KACAETCSH CAMOIo ypaBHEHUs (HOTO3D-
exra DUHIITENHA, TO MWUIMKEH YK€ BIIOCJIEACT-
BUU OII€HUJI €TI0 OYEHb BBICOKO: ECau amo ypaere-
HUe Cnpaseoauso 600b6use, mo e20, HeCoOMHeHHO,
HYHCHO PACCMAMPUBAMb KAK O0HO U3 CAMbIX OCHOB-
HOLX YDAGHeHULl PUSUKU U NPUMOM MAK0e, KOMODO-
MY CYAHCOCHO cbizpamb 6 0y0yujem e06a Ji He MeHee
SHAMUMENLHYIO DOAb, YeM Mmd, KAKYI0 YPaeHenus
Maxceenna coizpani 8 npouiom, nNOMoMy 4mo OHO
O00NICHO YRPABAANG NePexo0oM 6cell IneKmpomaz-
HUMHOLL IHePeull KOPOMKUX OAUN B0JIH 6 IHEP2UI0
menaogyro [9, c.173].

bnarosaps THIATENbHO MPOBEAEHHBIM 3IKCIEPH-
MEHTAM penyTanus MWUINKEHA CPEAU KOJUIET €Ile
6oabie Boipocia. B 1916-1917 TT. OH BBITIOJHSI
O00A3AHHOCTHU NPE3UJEHTA AMEPUKAHCKOTO (pusnue-
CKOTro OOMIECTBA, CTAA MOYETHBIM WIEHOM MHOTHUX
akageMui 1 HaydyHbIX o6mecTB. Ha ConbBEEBCKOM
KoHrpecce 1921 1. «<ATOMBI ¥ 3JIEKTPOHBI» MTOCJIE BhI-
crymnenu X.AJlopeHnua, ADnHmTenna, 9.Pesep-
¢opaa u Apyrux Begymux GpU3NKoB MUWIIUKEH JOJIO-
JKHUJT O IPOJOIKEHUU CBOUX Pa6bOT 1O GOoTOIPPEKTY
1 60J1€€ TOYHOMY OIPE/IEIEHUIO TIOCTOIHHON [InanH-
Ka, 4TO UMEJIO OCOHYIO IIEHHOCTD AJI PA3BUTHS KBAH-
TOBOM TEOPUH.

3a pabOoTHl IO ONPEJENIEHUIO JIEMEHTAPHOIO JJIEK-
TPUYECKOTO 3apsi/ia U MO (POTOINEKTPUYECKOMY (-
¢gexry Munnuken B 1923 1. 6s11 ygocroen Hob6emnes-
CKO¥1 IpeMuu 1o gpusuke. [Ipu ee nosydeHuu OH Moj-
YEPKHVIL: ...B 06eux 3mux 001acmsax moa paboma Ovl-
aa pabomoii wucmoz20 IKCNePUMeHMamopa, 4os oa-
20pooneliuan 3aoana cocmoum 6 nocCmanosKe 603-
MOXCHO be3ynpeunsix experimenta crucis* 0aa moezo,
umoodbL NHoSePUMs NPABULILHOCTIb MEeOPUIL, bLCINAE-

* Experimentum Crucis (JIaT.) — PEMIAIONIMI SKCIEPUMEHT (IO
@.5aKOHY).

JeHHblX Opy2umuy uccreoosamensmu [10, C.7], mpexae
Bcero Tomconowm, TIaHKOM ¥ DUHIITEHHOM.

B HoG€neBCKOH JIEKIUU YIEHBIN MOCYUTAT HEOO-
XOJAUMBIM OTMETUTDB TOT HECCIOPHBIN (DAKT, UTO ecme-
CMBO3HAHUE 0BUNCCTCA 61ePe0 Ha 08)X HO2AX — 1me-
opuu u akcnepumenme... Huoit pas mo oona, mo opy-
2as noza 6vl0suzaemcs 6nepeo; Ho OAUMeNbHbLLL nPo-
epecc 803Mmoicer MObKO 1o20d, K020a 00e OHU 6 X0-
0y: nymem JuL YCmano6eHu meopun 1 nocaedyouetl
npoeepxu ee, unu nymem oOmrPuLIMUL HOBbLX IKCnepiL-
MEHMANLHBLX COOMHOULCHULL U NOOMALUBANUS 3AIMeM
meopemurecKkoil no2u, Komopas npu 3mom omcmd-
em, u max oanee 00 becxoneurocmu [10, C.7].

MWIIMKEH CTAJT BTOPBIM NOCIE MalKelbCOHA HO-
OEIEBCKUM JIAYPEATOM B AMEPUKE, YTO CBUJETEIbCT-
BOBJIO O HA4YalI€ JAJTbHENIIETO PA3BUTHUA (PU3UKU
y HEro Ha poaune. C rogaMu Cucok jaypeatos Hobe-
JIEBCKOM MPEMMH MOIMOJHWICA HOBBIMU UMEHAMU (DU-
3uKkoB u3 CHIA, u K KOHIY KU3HA Muinnkena s 1953 1.
OH BKJIIOYAJ B ceOs AEBATh UMEH. K HacTOANIEMY MO-
MEHTY HUX YHUCJIO COCTaBWIO 91 (NOCIEIHUMU CTAIU
Paitnep Baricc, bappum bappu u Topn Kun, nonyuns-
mue npemMuio 8 2017 1.) — HU OJjHA CTPpAHA HE MOXET
MOXBACTATHCH GOJIBITUM YUCIOM JIAYPEATOB.

BocnutaHue Hay4HbIX KafpoB
U KOCMUYECKUe Nyum

B 1921 r. gupexkrop obcepBaropuu MayHza-Buiacon
Jox.D.Xeun npurnacuwin PMuUIINKeHA 3aHATH JOJIK-
HOCTb IIpo(eccopa U NPEAIOXUI €My BO3IJIABUTH
HOBYVIO J1AOOpaTOPUIO B HEOOJIBIIOM YACTHOM HCCIIE-
JOBATEIbCKOM yHUBEpcurere B Ilacagene (mrar Ka-
nudopHUg) — TEnepb 3TO 3HAMeHUTH Kamudop-
HUMCKUN TEXHOJNOIn4YeCcKuil nuHCTUTYT (Kanrex).
Co BpemeHeM Kainrex cras OJHUM U3 CaAMBIX BIIUs-
TEJAbHBIX YYEOHBIX U HAYYHO-UCCIEAOBATENbCKUX
1eHTpOoB CIIA, rOpAOCTBIO AMEPUKAHCKOI (pU3ndec-
KOM (M HE TOJBKO) HAayKu. IMEHHO 34eCh MU/UIMKEHA
Hanuia ero Ho6enespckas npemus 1o (PU3HUKeE, U 3/1€Ch
K€ HA MPOTAKEHUN YETBEPTH BEKA OH UCIIOTHAI 064-
3aHHOCTHU IIPE3UJICHTA UHCTUTYTA.

CBOMM HOOGEJIEBCKUM THUTYJIOM, YCIEIIHON Hayd-
HOU U NEJarorudyeCcKon AesTeJbHOCThIO OH MOBIMSI
Ha passuTue Kajrexa B TAKON Mepe, 4TO 3dBEJCHUE
3TO MO3JAHEE CTAIN HA3BIBATH «YHUBEPCUTETOM Mui-
nnkeHa» (Millikan’s school). Oco6oit 3acayroi yue-
HOro mnepej KaarexoMm CTajo IPUBJICUYEHUE B HETO
ay4men npo@eccypsl U CAMBIX CIIOCOOHBIX CTY/ICH-
TOB. M mocjie yxoa CO CBOEro I10CTa B OTCTABKY MuiI-
JINKEH NPOAOJIKAJI CBOIO AEATEAbHOCTD BbIAAIOLWIETO-
€A AIMIHUACTPATOPA.

B 1922-1928 rr. MMWIIMKEH BMECTE CO CBOUMH
COTPYJHUKAMU BBIIIOJHUJI OIBITHI C 3JIEKTPOCKOIIAMU
B BO3/lyX€ U BOJE, HA BBICOTAX U B INlyOuHAX. B urore
OBLIO MMOKA3aHO, YTO MOHU3UPYIOIIEE JEUCTBUE KOC-
MHMYECKOTO U3JydeHUsA (€TI0 OH HA3BAJI KOCMUYECKU-
MU JIY4aMH) YMEHBIIAETCSA C TIYOUHON (TEM CaAMBIM
OBLJIO IIOATBEPKACHO €0 BHE3EMHOE IPOUCXOXK/E-
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Hue). MUJIJIMKEH IPUIIEN K BBIBO-
Iy, 4TO 3TH JIY4U COCTOSAT IJIAB-
HBIM 006pa30M U3 (POTOHOB*, BO3-
HUKAOIMUX B MEX3BE3AHOM IIPO-
CTPAHCTBE IPU CIUAHUUA NPOTO-
HOB Y HEMTPOHOB B A pa I'E€JINA.
W3yuasa nornomeHne KocMmuye-
CKOI'O M3JIy4YeHUsA B armocdepe
3eMid B 3aBUCUMOCTU OT BBICOTBI
Ha0moAeHnd, MUJUIMKEH OGHAPY-
JKWJL, 94TO B CBUHLIE 3TO U3JIy4EHUE
MOTJIOMAETCA TAK XK€, KAK M TAMMa-
H3JIy4CHUC F{Jj[Cp, n 49TO pO)K,IICHI/IC
ATOMOB IIPOUCXOJUT B MEK3BE3/-
HOM INpPOCTpaHCTBE. OIBITH XK€
II.B.CkoGenprpiHA C MOMEIIEHHOMN
B MATHUTHOE 110JIEe KaMepou Buib-
COH4 NO3BOJIMIN 34 CUYET MOHMU3A-

LMY «YBUJETb» CJIEJbl (TPEKH) KOC-
MHUYECKUX uyacTul. Ha mpumepe
9TUX HUCCNAENOBAHUN MUIINUKEH
BHOBb YOE€OWICA B 3HAUYMMOCTH
9KCIEPUMEHTA.

[To ero ca0BaM, B MO3HAHUU 71020 MEOJeHHO0Z0,
wae 3a wazom Pa3eusarou,ezoc npoyeccd, npu no-
MOUGU KOMOPO20 HayKa 08uzaemcs 6nepeo.. Kaxi-
ObLll IKCNEPUMEHIMAIMOP OCHOBLLBACMCA HA NPO-
UWTIOM U, eCILU eMY YOaemcs, 0enaem, no CPasHeruo
CO CBOUMU NPEeOULeCBeHHUKAMU, HeOOIbULOe O8LL-
Jacenue enepeo. Taxum nymem 4esi06e4ecmeo 6 c60-
eM NOHUMAHUL NPUPOObBL NOUYECME0BAN0 CeO5, Ha-
KOHeY, Hd 6epUuiuHe MO2YULeCMEd, He CO3HABAs 8 O
ace spema o mex OmoenbHblX MOMCHIMAX, 8 KOMO-
poix cxpoimol 3avamiu 3moz2o paseumus [11, c.122].

BeiBOL O mpuUpOjE KOCMUYEC-
KOT'O M3JIy4eHUS ObLI OIIPOBEPTHYT
AX.KoMOTOHOM, TOKAa3aBIINUM, YTO
60JIbIIAsA YACTh 3TOTO HM3AY4YECHHA
COCTOUT M3 3APSKCHHBIX YACTHII,
OTKJIOHAEMBIX MATHUTHBIM IIOJIEM
3eMIM U CO3JAIOMUX MIMPOTHBIN
3pdekr. B orBeT MUJUIMKEH C CO-
TPYAHUKAMHU B 1933 1. mpoBen u3-
MEPEHUA Ha CAMOJIETAX, U UM IIPH-
IIJIOCh COTJIACUTBLCA € HAJUYUEM
YK43aHHOI'O 3(p(EKTA, 2 3HAYUT,
U C TEM, YTO JIOJA KOCMHUYECKOTO
U3JIyYEHUSA HMMEET KOPHIYCKYIAP-
HYIO IPUPOJAY. JUCKyCCHA ABYX HO-
GENEBCKUX JIAYPEATOB 3dKOHYHU-
JIACh MOPaKeHUEM MUIIMKEHA.

Corpyanuk Munnnkena K.JJ.Au-
epcoH B 1931 1. cOOPYAUI IO IIPHU-
Mepy CKOOGENbIbIHA KaMepy Buib-
COH4 C BEPTUKAJLHBIM IOPHIHEM

* Tepmut «(pOTOH> GBI BBE/ICH B HAYUHBIT
obuxof B 1929 1. aMeprKaHCKUM (PU3UKO-
xumukoM I'HJIbioncom, naypearom Hobe-
JIEBCKOU IIPEMMH ITO XUMUH (1932).

MasHoe 3aaHne KanmdopHUICKOTo TEXHONOTMYECKOTO MHCTUTYTA, PEKTOPOM KOTO-
poro 6bin P.MunnukeH 8 1921-1945 rr.

Wikimedia Commons

U IOMECTHUJI €€ B CHJIBHOE MAarHUTHOE noJie. OH OOHa-
PYXKWII, UTO 3HEPTUSA YACTUL] BEJIUKA, IPUYEM IOJOBU-
H4 U3 HUX OTKJIOHSIACH B [IOJIE B OJJHY CTOPOHY (UX 32-
pAj 6BUT OTPULIATETBHBIM), BTOPAS XK€ — B JIPYIYIO (€€
YACTULIBI UMEJIU 3aPAJ, IIOJIOKUTENbHBIIN). [Tocie aToro
MWITHKEH, HAX0/ICh B HOSIOpe TOro e roza B Epore,
Ha CBOUX JeKIUAX B Kem6puaxke u Ilaprxe JOIyCTU,
YTO KOCMUYECKUE JIYIH, CTAIKUBASACD C SIPAMU ATOMOB
raza B KaMepe, BBIOMBAIOT U3 HUX 004 BHJA YaCTHII,
4 TIOJIOKUTEIBHO 34PSKEHHAA 4acTuLld — OyATO OB
nporoH [12, ¢.37].

uunnn

RNy

NAny;

MpepcTaBnenune koponio Weeunn Hobenesckux naypeatos 1936 r. B nepsom psagy
cToaT cnesa Hanpaso: 0.J1ésu u I [eitn (npemus no meanumuue), N.Oe6ain, K.[.AH-
AepcoH (yyeHuk P.Munnukena) v B.Tecc (npemus no dusuke). Ctokronbm, 1936 r.

Wellcome Library
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JanpHenmue uCCaefoBaHnd AHJEPCOHA, IOOI-
Q\pﬂeMme MUJIZIUKEHOM, [I0KA3a/I1, YTO HAd CAMOM Ji€JIe
TAK HA3bIBAEMBIN IIPOTOH B JAHHOM CJIy4a€ OKA3aJICA

Q MMOJIOKUTENBHO 34APAKEHHON YACTUIIENM C MACCOM,
61M3KON K Macce 3nekTpoHa. ITocie HaGMOAEHUN

(MpOBEIEHHBIX HE3ABUCUMO OT CJENAHHOIO B 1931 1.
3 [1.JJupakoM npeicKa3aHus BO3MOKHOI'O CYIIECTBOBA-

HUS B IPUPO/JIE INEKTPOHHO-TTIO3UTPOHHBIX MAp) AH-

JEPCOH 3Ty YACTULY HA3BAJI IIO3UTPOHOM. 324 €€ OT-
& KphiTHE OH B 1936 I. 6T yaocTOeH HOGemeBCcKo

npeMuu. B ee NpUCYKAEHUU OIPEIEAECHHYIO POJb
v CBRITpal U MUJIIMKEH.

Boobme B Kanrexe B pa3Hoe BpeMs paboranu
o) MHOrue 3Hamenutsie usukm: prP.Onnenreimep,
&P,LI.TOIIMCH, HE3aJ0JIT0 10 cMepTu MumnkeHna 3ecb

noasuiaca P.O.DeitHMaH, a mociae cmepra Mwui-
@ aukeHa — MJTemn-Mann u HakoHel — B.K.bapum

n K.C.TopH. 32 CBOM OTKpPBITUA IOCJIEJHUE YETBEPO
6Bl yLOCTOCHBI HOOENEBCKUX NIPEMUI 110 (PUBUKE.
Bce oHM B TOH MMM MHOU MEPE UCHBITAIU HA cede
GJIMKHEE WIN JATbHEE BIUAHUE MUJITMKEHA U TPAJU-
LU, 327I0KEHHBIX UM B IPOLECC BOCIUTAHUA B CTE-
Hax Kajrexa ydyeHbIX BBICOYAMIIErO KIACCa MU UX
NIPUBAEYEHUA CO CTOPOHBL

B 3eHMTe HayyHOW Kapbepbl U CIaBbl

Bennuanmasg 3acayra MUUIMKEHA KAK 9KCIEPUMEH-
TATOPA 3aKII0YaNTaCh B TOM, YTO CBOUMH O€3yIIpey-
HBIMU PA6OTAMU IO ONPEJEIEHHUIO 3aPAa SIEKTPO-
HA U IOJTBEPXK/JCHUIO PEAJIBHOI'O CYLIECTBOBAHUA
KBAHTOB CBETA OH HE TOJIBKO Y3dKOHWI 3THU (DAKTHL
JJI1 ATOMHOM U ALEPHON (PU3UKU, HO U IIO3BOJIUI UM
Pa3BUBATBHCA MO HAMEYEHHOMY MyTH. BaXXKHBIM OBLIO
U TO, 4TO IIOCJIE €TI0 3KCcIepuMeHTOB HobeneBckuit

KOMHUTET PEIMJI NPUCYJUTh CBOU NPEMUU A.DUH-
mrenny (1921) u Hbopy (1922).

Cpenu CBOMX Ka4eCTB MUJIJIMKEH BBIJESAN Ipar-
MATHYHOCTh M TIPAMOJHUHENHOCTD, BKJIIOYABIIHE
B Ce6S CTPEMJIEHHE K OOBACHEHHUIO C MOMOIIBIO 3PU-
TEJBHBIX 0OPA30B TOTO, KAKUMHU OH KaK OB BUJJUT HUC-
cresyeMble UM (PU3UYECKUE SABIEHUS. NHBIMU CJIOBA-
MU, OH CTaPaJICS OMUCATh UX KAK PEAIBHO CYIIECTBY-
I0IUE B €T0 NPEACTABAECHUN. Il Y4€HOTO (KAK eCTe-
CTBOUCIBITATE/IS, TAK, BIIPOYEM, M TYMAHUTAPUS) 3T
CIIOCOOHOCTh — HEOTBEMJIEMOE Ka4ECTBO IS TOJIO-
KUTENBHOI'O PEUIECHUS ITOCTABICHHOMN 33/]aud — KaK
B HAayKe, TAK U B UCKYCCTBE WU JTUTEPATYpPE.

Cornacuo [Ix.XoiaToHy, B pabore MUIIUKEHA
MONCHO padauvums 0ee menoenyuu. O0na — cman-
oapmmuoe.. nogeoenue, 3aKnuaueecs 6 cmpemie-
HUU K UHPOPMAYUU, HACOBKO OE3NUHOL ULU 00-
eKMUBHOL, HACKOALKO 3MO 603MONCHO.. Ho ecmb
u opyzasa cmopoua medanru — cmpamezus; 06e3 Hee
UCCe008aHUE HOB020 HE CMONCEM Npeodoems mex
nepewvLX NPenAMmCmeuti, UCMuUnHAaL npupooa Komo-
DpoLx modxcem 6uiimb nooPoOHO onpeoenenda moasvko no
3agepuieruu uccredosanus 3, ¢.261].

ToT xe XOJTOH CYNUTAET BAKHBIM IO/UYEPKHYTH,
YTO NOPA3umenshas wepma pabdomo. Muinrurxena co-
CIMOUm 6 mom, Ymo OHa 0CMOHCIMPUDPYEM MeXAHUSM
yKpennenusn Yoeiroennocmy 6 cnpaseosusocmuy 2u-
nomesut, 0elucmeyoueti 00cmamouno 0020 04 Mo-
20, 4MoObL NOMOUbL IMOLL 2UNOMe3e COXPAHUMBCA 00
6osee no3onetl cmaouu nposepru 8 1YOAUUHON OUC-
xyccuu [3, ¢.261]. Ero OnBITH HACTPOCHBI HA PE3YJIb-
TAT, U YUEHBIN JIEJIA€T BCE BO3MOXKHOE, 4TOOBI 060C-
HOBATbh UCTUHHOCTb I'MIIOTE3HI.

MWIIMKEH JI00UT U CYUTAT HYXKHBIM OOCYXKIATh
HHTEpECyoNne ero npobaeMsl. s pacupocTpaHe-
HHSl CBOCH TEOPHUM MPOUCXONKACHUSI KOCMHUYECKUX
JAyden OH O6pATH/ICA K IOIYAAp-
HBIM JKYPHaJaM W BOCKPCCHBIM

e

B.HepHcT, A.3iiHwTeiiH, M.MnaHk, P.Munnuken u M. doH Jlays Ha 06eae, fLaHHOM (oH
Naya. bepnuH, 12 Hos6ps 1931 r. ®oTto u3 HauuoHanbHoro apxusa HugepnaHaos.

razeram. «Science» — yBaKaeMbll
KYPHaJI, IyOIUKYIOIUIT HAYYHbBIE
HOBOCTU U MMCIOIUI MaCCy 4u-
Tarenei. [I03TOMYy U 3aMETKY AH-
JE€PCOHA O NMO3UTPOHE INPOYIHU
MHOTHE, B TOM YHUCJI€ AHTJIU-
yaHuH ILM.C.Ba3kerT u UTanbi-
ery Ix.II.C.OKKHATHUHU, KOTO-
pbl€ B CIEAYIOMIEM K€ IOy MOJ-
TBEPAUIN OTKPLITHE MO3UTPOHA.

MunnvkeH HeOJHOKPATHO MO/ -
YEPKUBAJ, UTO OO0OOIIEHNE 3adBIIE-
HUI C HEONPABJAHHON YOEXK/CH-
HOCTBIO B c(pepax, I7ic OHU HE Obl-
JI1 IIPOBEPEHBI 3KCIIEPUMEHTAIIb-
HO, HECET BPeEJ A1 OOLECTBA. DTO
NPUBOJUT K JIOTMATU3MY B HAYyKeE,
CXOJHOMY C JOTMAaTHU3MOM B T€O-
JIOTHU WY B JII060M Jpyroii cepe,
IIOCKOJAbKY M B HEN JOTMATU3M
CBOJUTCA K 4YPE3MEPHOM CaAMO-
YBEPEHHOCTH, HE MOAKPEIIEHHON
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3HaHUAMU. PU3UKUA [LABHO YCBOU-
JIU YPOK: HAYKa HE JOJDKHA MO//1a-
BATHCS BIMUAHUIO JIPYTUX OTpacelit
3HAHUI.

Y10 Kacaercsa BOIPOCOB MOJIH-
TUKH, TO YYEHBIN IPUJEPKUBAIICA
KOHCEPBATUBHBIX B3IJIAN0B, CYHU-
TaJl COI03 HAYKU U NPOMBINIIECH-
HOCTU CPEACTBOM IIOMOYb AMe-
pHUKe CIpaBuTbCa ¢ Benukon pe-
npeccuei. Henb3s He yIOMAHYTD,
YTO €20 CKAOHHOCMb K 3aAMeuld -
HOMY HA NAMPUOMUIME MULUNA-
pusmy 6vira cmoas e ApKo Gbi-
padxcena, Kax omepaujernue Diik-
wmetina Ko 6Cemy CBA3ANHOMY
¢ gotinoti [13, ¢.467]. UmeHHO M-
JUKEH CIIOCOOCTBOBAN IOBOPO-
Ty Hayku Kanrexa K BOEHHBIM
HYXJaM BO BpeMsa Bropoit Mupo-
BOI BOMHBL.

ABTOpUTET MWIINKEHA B MUPE
HayKnd ObUI BECbMa BBICOK. Kamu-
a* BCOOMWUHAJ, KaK B KOHIIC
1932 1. Pezepdopn npusen ero
B J1a6OpATOPUIO CO CIOBAMU: [103601bMme 6ac npeo-
cmagumos Mujnurerny, 6vl, HeCOMHENNHO, 3Haeme, Kmo
on. lloxaxcume emy Ycmano8xy 08 NOLYUeHUS CULb-
HbLX MAZHUNHBLX NOJCLL U PACCKANCUMe O CBOUX O11bL-
max, Ho 8PA0 S OH 6Y0em CAYULams 64c, OH CAM Ha-
Hem paccrasvieams o ceoux onvimax (14, ¢.301]. Tor-
na Kanuna yobeauics B 1paBoTe clos Pesepdopaa.

MuUJUIMKEH OB YAOCTOEH MHOTUX HArpaj, B TOM
yucie Meanu Xblo3a JIOHAOHCKOTO KOPOJEBCKOIO
obmectsa (1923) u mepanu ®apajesa BpUTAHCKOTO
XUMHA4eCcKoro obmecrsa (1924). OH CTal WIEHOM-
xoppecnonjgenTom AH CCCP (1924), 6b11 KOMaH/10-
poM opjeHa IToUeTHOTO JIETMOHA U KaBAJIEPOM Op/jie-
Ha JHTapsa (Harpajga npasuTeabcTBa Kuras). 25 yHU-
BEPCUTETOB U30PAIU €rO CBOUM IOYETHBIM JOKTO-
pom. K KOHIYy KM3HU MUJIJTUKEH ObLT YieHOM 21 Ha-
YYHOU AKAJIEMUU MUPA.

B pasHble 10/l OH OBLI IPE3ULEHTOM ACCOLUA-
LIUH COACUCTBUA PA3BUTHIO HAYKU U DPU3UYIECKOTO
obmecTBa, wieHoM PunocodCKOro o61eCTBa, 3aMe-
CTUTEJIEM TJIABHOTO PERAKTOPA KYpHANIA «American
Physical Review». MUJUIMKEH B 1I€JIOM HEMAJIO CJI€/1a]l
JUIs CTAHOBJIEHUA U PA3BUTUA AMEPUKAHCKOI'O HAYY-
HOTO coo6mecTBa. K KOHITY €ro KM3HU YUCJIO JIUII,
3aHATBIX B AMEPHUKE UCCIELOBAHUAMHU, COCTABIIIO
0k0Js10 200 TBIC. HAYYHBIX PAOOTHUKOB, T.€. B UETBIPE
paza 60blIe, YeM B AHTJINU.

[To onleHKe UCTOPUKOB HAYKU, MIIIMKEH 6 3eH1-
me ceoetl Kapbepui Obll, NO-8UOUMOMY, HAUbOSee U3-

* B 1934 r. ILJLKanume juis MIPOZIOJDKEHHS CBOUX PA0OT HE I103BO-
JIWIU BEPHYTBCS B AHIJIMIO. 32 HET'O BCTYIIWINCh MHOT'HE 32PYOEiK-
HblE y4eHble, B TOM umucae uz CHIA: ADunmreiiH, PMumke,
6partea Aptyp 1 Yunbam Komnronsl, LHJIbionc u ap. (BCEro oko-
710 60 mofIHCeir).

Y.C.Apamc, A.0.MaitkenbcoH, Y.Meitep, A.3iHwTeitH, M.®appang u P.3.MunnukeH
B 6u6nnoteke MHctutyta Agama Cmuta, 1931 r. Konnekuus dotorpaduit bubnuore-
Ku CMUTCOHMEBCKOTO MHCTUTYTA.

3paHue bubnuotekn u ®onpga Munnukena B KanucdopHuii-
CKOM TeXHONOrMYeCKOM WHCTUTYTE, CTPOMTENLCTBO 3aBeplue-
HO B 1967 r.

Wikimedia Commons
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UCTOPUSA HAYKU. DUSUKA

BECMMHBIM U BAUAMECALHOIM YUeHbiM 6 COeouHeH-
Howx IImamax: Qu3UKOM, AOMUHUCIIPAMOPOM, Ne-
0a2020M U OOHUM U3 ME0PU08 noaumury [3, ¢.2106].
B 1921-1945 rr. OH BO3r1aBJsLI 1abopaTopuio B Ka-
MUMOPHUNCKOM TEXHOJOTUYECKOM HHCTUTYTE, A
B TIIOCJIEJTHUE T'O/Ibl JKU3HHU HAMNCAJI HECKOABKO KHUT
O B3AMMOOTHOIICHUAX HAYKU U PEIUTUH.

Po6epTt MumnnukeH ymep 19 nexabps 1953 1. B BO3-
pacre 85 ner B [Tacagene (Kanudopuus). [Tocie nero
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R.A.Millikan: My work was a work of the clear experimenter

To the 150th anniversary since birth

R.N.Shcherbakov
Tallinn, Estonia

The American physicist Robert Millikan (1868-1953) applied method of drops and measured an electron charge; he
checked Einstein’s equation for photoeffect and defined value of Planck’s constant. For the totality of these works
the scientist was awarded Nobel Prize in 1923. He has conducted a research of cosmic rays, and determined presence
of the group of elementary particles in them. He successfully participated in mentoring the talented scientific

researchers, including several future Nobel laureates.

Keywords: history of science, measurement of a charge of an electron, check the Einstein’s photoeffect equation,
Nobel Prize, cosmic rays, development of the American scientific school of physicists.

ODIPHUPOIJA » Ne3 « 2018



%céccmu “waggicce

Knumaronorusa

Yrpo3a runoxkcum
MHPOBOro OKEeaHa

[TajeHNE KOHIIEHTPAIUH KUCIOPO-
J1a B MUPOBOM OKE€aHE U MPUOPEXK-
HBIX BOJJAX OTMEYAETCA YKE C cepe-
IUuHBbl XX CTOJIETUS, HO B MNOCJIE/-
HHE I'OJIbl OHO CTAaJI0 YCHUJIUBATHCS.

DT1oi npobiaeme MOCBAMeHa 60/b- 0.07

masa CTATbA AMCPUKAHCKUX U €BPO- E -

-
R =

NIEUCKUX YYEHBIX B IEPBOM HOMEPE o
KypHana Science 3a 2018 rog’. Ilo
OIICHKAM ABTOPOB CTATbH, KOHI[CH-
TPaIUsl PaCTBOPEHHOTO KHUCJIOPO-
Ja B MUPOBOM OKE€aHE 34 MOCJE]-
Hue 50 1€T CHU3MIACh IPUMEPHO
Ha 2%, a 06b€M BOJIBI, TIOJHOCTHIO JTUMIEHHON KHUCIO-
poaa, 32 3TO BpeMs BO3POC NPUMEPHO BUETBEPO. [UIo-
KCUSI WU KUCJIOPOJHOE TOJIOAHUE HAPYIIAET HOP-
MaJIbHOE PA3BUTHE XKUBBIX OPTAHU3MOB. AHOKCHS, T.C.
IIOJTHOE OTCYTCTBHE PACTBOPEHHOI'O KHUCJIOPOAA, IPU-
BOAUT K MAaCCOBOMY BBIMHUPAHUIO. MHOTOYHCIEHHBIE
IIPUMEPHI ATUX ABJIICHUNA IPUBOJATCA B CTATHE.

ABTODPBI YKa3BIBAIOT M HA BO3MOXHYIO IPUYHHY
CHHUIKEHHUS KOHIIEHTPAIIMU KHUCIOPO/a — ITO MOTEII-
JeHue kiaumarta. HeCOMHEHHO, JIOTUKAa B 3TOM VT-
BEPXKJAEHUU €CTh: IOBEPXHOCTHBIE TEIJIBIE BOJBI IIpE-
MIATCTBYIOT IEPEMENMNBAHUIO, B PE3YIBTATE COAEPKA-
HHUE KHUCJIOPOAA B 60JI€€ XOTOJHBIX MOJCTUIAIONINX
BOJIAX IOCTEINEHHO Ma/laeT.

OJHAKO CYHIECTBYET U INPOTUBOIOJIOKHOE CIE/]-
CTBHE TOI'O € MOTEIJIEHUSI — KOHBEKIUA aTMOCe-
pBl HaJ TEIJIBIM OKEAHOM BO3PACTAET, IO3TOMY Tali-
(YHBI U YpaTaHBI B IOCJIEJHUE TOABI IPOUCXOIAT Ya-
e, 4eM B IPONIJIOM Be€Ke. IHTEHCUBHBIEC BETPHI IPU-
BOJAT K 60Jiee aKTUBHOMY IEPEMEIMNBAHNIO OKEAH-
CKHUX BOJI U TEM CaAMBIM K OOOTaIEHUIO UX KUCIOPO-
goM. OJHAKO 06J1AaCTH 3KCTPEMANbHBIX ITOI'OJIHBIX
ABJ€HUN HE IOBCEMECTHBI. Ha 3amagHbIX OKpauHaxX
n TUXOTO U ATIAHTUYECKOTO OKEAHOB TAU(PYHBHI
NIPOUCXOMAT €XKETrOoJJHO, KAK NPABUJIO, B OCCHHEE
BpeMa. M Kak BUAHO HA KapTe, TMIIOKCUU TAM HET.
IIpasja, okoso KaM4yaTKku OTMEYEHO HEGOBIIOE MO-
HUKEHHE KOHIIEHTPAIlMU KUCJIOPOAA — I10J1ATalo,
3TO MPOCTO OMMUOKA.

HbIMU TOYKaMWn.

* Breitburg D, Levin LA, Osblies A. et al. Declining oxigen in the glob-
al ocean and coastal waters. Science. 2018; 359: 46.

06nacTi NOHMKEHHOTO cofepXaHua Kucnopopna B OTKPbITOM OKeaHE OTMEYEHbl pas-
NIUY4HBIMWN OTTEHKAMWU CUHETO LBETa, 06ep,HeHHbIe npm6pe>KHb|e BOJbl MOKa3aHbl Kpac-

Haubosee TpEeBOXHAA CUTYAIIUS CKJIAJBIBAETCSI
OKOIO MHauM, rae MyCCOHHBIM KINMAT, ITO-BUJIUMO-
My, CIOCOOCTBYET CTpaTU(UKALMU OKeaHa. [IpusHa-
KaMH TUINOKCHHU OTMCYCHBI TAKKC IKBATOPUAJTBbHBIC
parioHbl TUXOrO OKEaHa; 3TO, HAJJO TIOJIAraTh, CTATUC-
THUYECKOE CIEACTBUE DNIb-HUHBO, KOTOPOE MOBTOPA-
€TCSl HEPETYJIAPHO, HO JJOBOJIBHO 4YaCTO.

Yr0o OyJeT IPOUCXOJUTD IIPHU JIaIbHENIIIEM TOTE-
JIEHHUH KJIMMAaTa, CKa3aTh JIOCTATOYHO TPyAHO. Heco-
MHCHHO, H€O6XO,E[I/IMBI ﬂa]leCﬂLHHC HUCCICOOBAHUA —
C OKCAHOM MIYTKH IIJIOXH.

© poKTOp pusuKo-mMareMaTudeckux Hayk A.B.BAIKO
NHCTUTYT TEOPETUYECKON (PU3UKHU
umenun JI.J.JJangay PAH (Mocksa, Poccus)

Bnepsbie in vifro epipauweHbl

3penbie YenoBeyecKue AHUeKneTku
Pe3ynpraTel COBMECTHOI PabOTH UCCIENOBATENCH U3
DauHOYyprckoro yHusepcurera, KoponesBckoro jner-
CKOro rocnurans Oaunodypra (BeaumxkoOpuranusd)
u llenrpa penpoaykuuu udenoseka B Hpo-HMopke
(CIOA) poKasanyu NPUHIMUIIHAABHYIO BO3MOKHOCTD
pPa3BUTHA B NPOOUPKE YEJIOBEYECKUX OOIUTOB (-
LIEKJIETOK) C CAMOU paHHEN (DOJUIHMKYJIAPHOHN CTAUU
JI0 CO3peBaHUsA. YCIEIHOMY 3KCIEPUMEHTY IMOCB-
meH Joknajg npodgeccopa d.Tendep nz HMHCTUTYTA
LUTOJOTUN DAUHOYPICKOTO YHUBEPCUTETA U €€ KOJI-
ser, ony6auKoBanubi 30 ausapsa 2018 r. B KypHajie
Molecular Human Reproduction OKcpopACKOTO yHH-
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BepcureTa U EBPOIENCKOTro 061mecTBa PENPOAYKIUN
Y€JIOBEKA U AMOPHOJIOTHUH.

YdeHbl€ NOJNYUYUIIN (72 Vilro 32 TOJHOCTBIO CO3PEB-
mue JKEHCKUE SAHLEKIETKH, 06JIaa0Mue MNPaBUjb-
HBIM HA60pOM HENAPHBIX XPOMOCOM, IIPUYEM Y [JEBSI-
TH M3 3THUX OOLMTOB BO3HMUKIM IOJAPHBIE TENIbLd,
a KOH(MOKAIbHBIM UMMYHOI'HCTOXUMUYECKUH aHATN3
MIOKAa3aJl HAJIMYUE BEPETEH [I€JIEHUSA, CBULETEIBCTBY-
I0lee O HACTYIIEHNN MeTada3ssl 11 merosa.

BpUTAHCKUE UCCIENOBATENN HUCIOIB30BANIN OUO-
MaTtepuan 10 jKEHIIKH, JaBIIUX COIJIACHE Ha JKCIIE-
PHMEHT, 4 UMEHHO — KJIETKHM UX OJHOCJIONHBIX IIPH-
MOPAUAJIbHBIX (IIEPBUYHBIX) AUYHUKOBBIX (DOJIUKYII
(CTPYKTYpP, B KOTOPBIX 3pEIOT AUIECKICTKHN). MaTepu-
471 IOMECTWIN B IMUTATEIBHYIO CPENY I CTHUMYJIS-
LUU POCTAa. B npouecce KylbrUBUPOBAHUA, KOTOPOE
B OOWEH CIOXKHOCTU JJIHUJIOCh TPU HEJENH, YUYCHbIE
MIPOU3BOJWIN OTOOP yCHENHO (HPOPMUPOBABIIUXCI
OOIJUTAPHBIX KOMIUIEKCOB U NPOJOJIKAIU MX BbIPA-
IUBATh, MEHAA COCTAB NUTATEIBHON CPEJIBI COOTBET-
CTBEHHO CTaJUU PA3BUTHUI.

D.Tendep ¢ 1993 1. pOBOAMIA SKCIEPUMEHTSI C SH-
LICKJIETKAMU MbliIei. E10 IOJy4eHO )KUBOE IIOTOMCTBO U3
MBIIIMHBIX ANLEKIETOK, BBIPAIECHHBIX B IPOOHUPKE.
OnBIT € )KEHCKMMH OOLMTAMU IIOKA HE JIAET OTBETA Ha
BOIIPOC O IOJIHOLICHHOCTH BBIPALIECHHBIX AHIIEKICTOK,
HYKHO NPOJOJIKUATD UCCIIEJOBAHUA. B OIyOIMKOBAHHOM
JOKJIA/IE y4EHBIE OAYEPKUBAIOT: «Heobxoanma OneHKa
MOTEHLIMAIA OIJIOJOTBOPEHU AHULEKIETOK, YTOOBI OIl-
PEAEINTD, ABJIAIOTCA JIM OHU HOPMAaJIbHBIMI».

Pa6oTa 6pUTAHCKUX YUYEHBIX OTKPBIBAET OOJIbIINE
BO3MOXHOCTH JIJISL U3YYCHUS IPOLIECCA PA3BUTUSA M-

% cbocommec raigicee

MukpodoTorpaduu BbipaleHHbIX in vitro aiiuekneTok B metacase II meitosa: a, 8 —
onTUYeCKasn MUKPOCKoNus; 6, 2, 0 — KoHdOKanbHaa Mukpockonus. Ha puc.e, 0 BUAHbI

BEpETEHA AeNeHUA.

LICKJICTOK | JiedeHus 6ecruionus. Ho B o6om ciyuae
HPOJOJDKCHUE IKCIEPUMECHTOB C YEJIOBEUECKUM Ma-
TEPUAIOM NOTPEOYET PENIEHUS MHOIUX BOIPOCOB
3TUYECKOI'O U I0OPHUJIUUECKOTO XaPaKTepa.

Molecular Human Reproduction. 2018; 1-8.
Do0i:10.1093/molehr/gay002.

HoBbIl BUTOK UCKYCCUM O CTPOEHUM
APeBHeHWero uBeTKa

Oxoso nonyroga nasaz, s asrycre 2017 r., B xKypHae
Nature Communications y4aCTHUKHU MEXJYHAPOJHO-
ro ucciaenoBaTenabckoro npoekra eFLOWER ony6nu-
KOBAJIM CO3JAAHHYIO MMHU PEKOHCTPYKLHUIO OOJIHKA
JpEBHEMIIErO IIBETKA HaneH naaHeTo*. COOBITHE BbI-
3BAJIO HAYYHYIO JJUCKYCCHIO 00 MHTEPIPETAIUMN JJAH-
HBIX, KOTOPBIMM PAaCIONaraloT HbIHE CIEIIUATUCTHI,
paboraomue Ha/l TOJOOHBIMHU MOJieIsIMU. COTPYAHU-
KU KaeAPbI BBICHIUX PACTEHUN OMOJIOTUYECKOTO (Pa-
KyJbTe€Ta MOCKOBCKOTO T'OCYJapPCTBEHHOI'O YHHBEP-
curera umenn M.B.Jlomonocosa (MI'Y) I./1.CokonoB
n M.B. Pemnsosa coBMeCcTHO C Kojaneramu us Kopo-
JIeBCKUX 6oTaHmueckux cajgoB Keio (Benuxobpura-
Hus) B AuBape 2018 r. ony6auKoBanu B American
Journal of Botany KpUTHYECKUA KOMMEHTAPUHU OT-
HOCHUTEJIBHO IOAXOJOB K aHAAMU3y CYLIECTBYIOIEH
nH@OPMAIMK O PA3HOOOPA3ZUN IIBETKOB COBPEMEH-
HBIX PACTEHUI. DTA CTAThd POCCUMUCKUX U dHIJIMHUC-
KUX OOTAaHUKOB 3aMHTEPECOBAJIA KOJIJIET, U IIpUBE-
JEHHDBIE B HEM APIYMEHTHI ObLIM BKPATIIE U3JIOKEHHL,
B YACTHOCTHU, B HOBOCTHOU pyO-
puke xxypHana Nature**.

I[TOMOYb YYEHBIM OTBETUTb Ha
KJIIOYEBBIE BONPOCHI 3IBOJIOLNHN
[IBETKOBBIX PACTEHUIN — IJIABHAA
nenb npoekra eFLOWER. Ero yua-
CTHUKU COOpanu GecupeneieHT-
HYIO 6243y JaHHBIX O MOP(HOJIOTUHU
IIBETKOB (OBIM KATAJOTHU3UPOBA-
Hbpl cBbime 20 NPU3HAKOB IOYTH
800 BUIOB paCTEHMUH), COIIOCTA-
BUJIU 3THU MATEPHUAIBL C MOJIEKY-
JAPHO-(PUIOTEHETUYECKUM [ pe-
BOM IIBETKOBBIX PACTEHUI, 06pa-
THUJIUCh K CIOXKHBIM CTATUCTHUYEC-
KHM MO/JICJISIM M IPEJIPUHAIA AM-
OUIIMO3HYIO MOIBITKY BOCCO3/1aTh
YEPTHl NMEPBOTO IIBETKA. lIBETKO-
BBIE PACTEHUSA — NIPUMEDP 3aAMEYa-
TEJbHOIO 3IBOJIOIIMOHHOTO IPO-

et

50 MKm

* Sauquet H, Balthazar M.von, Magallon S. et
al. The ancestral flower of angiosperms and
its early diversification. Nat. Commun. 2017,
8:16047. Doi:10.1038/ncomms16047.

** Ledford H. Debate blooms over anatomy of
the world’s first flower. 2018; 554: 153—154.
Doi:10.1038/d41586-018-01539-8.
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pbiBa. OHU NOABUINCH OKOJIO 140 MJIH jeT HA3a —
K TOMY BPEMEHU UCTOPUS T'OJTOCEMEHHBIX PACTEHUN
HacuyuTeiBaga 200 MJIH JIET, — HO UMEHHO LIBETKOBbLIE
(HOKPBITOCEMEHHBIE) HBIHE MPEACTABIIIOT OKOJO
90% BCEX COBPEMEHHBIX PACTEHMIT. MCKOMMaeMBIX OC-
TATKOB, CBHUJIETEIBCTBYIOMMUX O IEPBBIX 3TANAX 3BO-
JIOIUN PENPOAYKTUBHBIX OPIdHOB IMOKPBITOCEMEH-
HBIX, MaJIO, U GOTAHUKHU JJOJIKHBI TIOHATH, KAK BBIIJIS-
JIEId CaMbl€ NEPBBIC IIBETKH, PACIOJIAras CKYJAHBIM
(daKkTHYECKUM MaTepUagroM. [T0O MHEHUIO MHOTHX
CIIEIIUATUCTOB, POJIb IIBETKA B PA3BUTUU OTPOMHOTO
pa3zHoo6pa3us pacTeHU OCHOBoOMomaraiomas. Ho
Y4CHBIM KpﬂﬁHC CJIIOKHO TOHATH NPUYUHBI I'DAHIN-
O3HOT'0O 3BOJIOIIMOHHOTO YCIIEXa MOKPBITOCEMEHHBIX
6€3 3HAHUHU O TOM, KaK IPOXOJUIU CAMBIEC IIEPBBIC
3TANBl PA3BUTUSA 3TOU TIpynnel. «OTBPATUTEIbHAL
TaHa» — TAK O NPOUCXOXK/JECHUU IIBETKOBBIX PACTE-
HUM Hanucan Yapns3 JJapBuH, 6€3yCHENIHO NbITAB-
HIUACSA HANUTH PAIMOHAJIbHOE OOBACHEHUE UX CTpE-
MHUTEJIBHOTO PACHPOCTPAHEHHUSA C MO3ULIUH TEOPUU
MIPOUCXOXKJEHUS BUJ/IOB.

PasHOrnmacuss MexJy Y4EHBIMU KaCalOTCS TOHKO-
CTEN PACHOJIOKEHUSA PENPOAYKTUBHBIX OPIaHOB Ca-
MBIX JPEBHHUX IIBETKOBBIX. KpoMe TOTrO, HacTOAmAaA
JUCKYCCHSI OTPa’KAET 03a60YEHHOCTH MUCCJIE/OBATE-
JIEH IO MOBOJY UCHOJIB30BAHUS CTATUCTUUECKUX MO-
Jeneit u 60abpINUX HA6OPOB IAHHBIX /I PEIIEHUS OUO-
JIOTUYECKUX BOIPOCOB. MOJIEIb, CO3/TAHHAS B PAMKaX
npoekra eFLOWER, npeacrasaser cO60M IBETOK CUM-
METPUYHOM (POPMBIL, COAEPKAMUNA U TBIYUHKHU, U I1EC-
TUKU. CIIEIUATUCTHl MPOEKTA TAKXKE MPEATIONIOKUIH,
YTO 3JEMEHTHI OKOJOIIBETHHUKA U TBIYMHKU B JIPEB-
HENIIEM LBETKE PACIOJIATAIUCh BOKPYT €ro I[EHT-
paTbHOU OCH KOHLIEHTPHUYECKUMHU KOJAbLAMHU (60Ta-
HUKH H43BbIBAIOT UX KPyramu). COIIACHO KIaCCHUYEC-
KOM TOYKE 3PEHUS, BOUIEAIEN B OOJBIIMHCTBO y4u€h-
HUKOB, B JPEBHENINNX I[BETKAX BCE 4YaCTHU OBUIN pac-
IIOJIOKEHBI HE KPyT'aMHU, 4 1O €IMHON criupaau. Takum
06pa3oM, HOBAsI PEKOHCTPYKIUS CYIIECTBEHHO OTIHU-
4aeTCa OT TPAJUIMOHHOM, XOTS ABTOPBI IPOEKTA
eFLOWER oTMeTunu, 4To CTATUCTHYECKH UX MO/JICIb
060CHOBAHA HELOCTATOYHO.

Poccuiickne 1 OPUTAHCKUE Yy4YEHBIE OOPATUIU
BHUMAHUE HA TO, YTO B Mojenu npoekra eFLOWER ne
BCE OPTaHBI [IBETKA PACIOJIOKEHBI KPYTAMH, 4 UMEHHO:
IIPU MEPEXOJE OT MYKCKHUX OPTAdHOB IIBETKA (THIYHU-
HOK) K )KCHCKUM (IJIOJZOJUCTUKAM, WJIN IECTUKAM) Xa-
paKTEP MX PACHOJOXKEHUA MEHAETCA C KPYrOBOrO HaA
CIIUPAIBHBINA. YUdeHBIE OTMETHU/IN, YTO B HAYYHOM JINTE-
paType TAKOTO COYETAHUSI KPYTOBOTO PACIOJOKEHUS
MYKCKHUX OPTraHOB U CIUPATBHOTO — JKEHCKUX HE 32-
(PUKCUPOBAHO /A IIBETKOB KAKHUX-TMOO COBPEMEH-
HBIX MU UCKOMAEMBIX BUJIOB ITIOKPBITOCEMEHHBIX. MM
yaJI0Ch YTOUYHUTh U OTYACTU UCHPABUTH HEKOTOPHIE
HETOYHOCTH B MACCHUBE HUCXO/IHBIX JIAHHBIX, HCIIOIb30-
BaHHBIX B rpoekTe eFLOWER, uTO mossonuiio eme ap-
4e IMOKA3aTh 3Ty 3aKOHOMEPHOCTBH, HA KOTOPYIO pa-
HEe He 06pamanu JO/LKHOIO BHUMAHUA. Poccuiickue
1 OPUTAHCKUE YYEHBIE MIPE/IIONATAIOT, YTO CYIECTBY-
€T KaKOM-TO IMOKa HE YCTAHOBJIEHHBIN B SBHOM BH/JIE

06bemMHas MOAeNb M AuMarpamma fpeBHeMwWero UBeTka (NpoekT
eFLOWER). Uudpbl (1-4) nokasbiBalOT NpUHALNEKHOCTb JUC-
TOUKOB OKOJIOLBETHUKA YeTbipeM Kpyram. TblYMHKM Takxe pac-
MOJIOXKEHbI KPYramu, a NNOJOANCTUKM (NECTUKN) — MO Cupany.

ACIEKT PEryJaAluu PaA3BUTHUA LBETKA, HAKIAJbIBAIO-
U 3BOJIIOIIMOHHBIN 3aIIPET HA NTOJIOOHOE COUYETAHUE
JBYX THUIIOB PACIIOJIOKEHUA OPTAHOB B OJHOM IIBETKE.
[MpuHIUNHAIbHAA PO6IEMA TTOAXOAA CIEIUATUCTOB
eFLOWER 3axmiodaercsa B MHAMBUAYATbHOM AHAIN3E
3BOJIIOLIY KAXKAOT'O OPraHa [IBETKA, TOI/1A KAK CIEAYET
paccMaTpuBaTh UX Pa3BUTHE B KOMILIEKCe. Hekoro-
pBIE U3 NPEJIOKEHHBIX KOMOMHAIIUN IPU3HAKOB BO3-
MOZJKHBI JIUIb TEOPETUYECKU, HO B PEAJILHOCTHU IIOAIIA-
JAI0T HOJ T€ WU UHbIE 3BOJIOLMOHHBIE 3AIIPETHI, CBA-
3aHHBIE C IEJTOCTHBIM XAPAKTEPOM PA3BUTHA U (PYHK-
LII/IOHI/IpOBHHI/IH IIBCTKA.

American Journal of Botany. 2018. D0i:10.1002/ajb2.1003.

Oxeanonorus

Ponb yueHbIX B NOAroTOBKE JO0roBopda

O 3l MTEe OTKPbLITOrO OKeaHa

B nexka6bpe 2017 r. MONOXKEHO HAYAIO O(PUIIUATBHBIM
MEXAYHAPOJHBIM TUIVIOMATUYECKUM IIEPETOBOPAM 1O
BOIIPOCY COXPAHEHUS U YCTOUYUBOTO UCIOIb30BAHUS
TEPPUTOPUU OTKPBITOTO OKEAHA, HAXOMAAMIECHCSA BHE
IOPUCAUKIINM TOCYAapCTB. bonee 130 crpan nmoaxep-
Kanu pesononuio l'enepanbsuoit Accambiien OOH, Ha-
IIPAaBJIEHHYIO, B YaCTHOCTH, HA CO3/laHUE IT10OATBHONU
CHUCTEMBl MOPCKHUX OXpaHAEeMBbIX parioHos (MOP).
DTOMYy COOBITHIO NPEAMECTBOBAMU 10 JET HAYYHBIX
JUCKYCCUH, HO U CETOAHS HE BIIOJHE SICHO, OVAYT N
IUIAHBI MEXJAYHAPOAHOI'O HAJA30Pa HAJ AKBATOPHEH,
COCTABJIAIONIEN JIBE TPETH IJIONAJU MHUPOBOIO OKea-
Ha, TO/IKPETUIEHBI IOPUIUYECKHU.

MexXayHApPOAHBIA aBTOPCKUM KOJUIEKTUB CTATDbU,
ONyGJIMKOBAHHOI B )KypHase Nature B pespane 2018,
IIOJIATAET, YTO HAYYHOE COOOIIECTBO MOXKET BECTHU
OTNEPATUBHBIN CHOP JAHHBIX O OMOPA3HOOOPA3UU OKE-
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JKcneanumMa no ulydeHunio kutoe B fpeHnanackom mope (Hopsexcko-Poccuiickas Ko-
Muccus no oxpaHe okpyxatoleit cpegsl, NRC ICE-whales).

aHA U OCOOEHHOCTAX 3TOH CJIOKHOM CPEbl OOUTAHUSA
JKABBIX OPraHHU3MOB, HO HEOOXOJMMa KOOP/JMUHAIUS
HA6JII0JJCHUM, TPOBO/IMMBIX B pAMKaX Pa3HBIX Hay4d-
HBIX JIUCIIUIUINH, OPIraHU3AIUsl MOHUTOPUHTA U OIIEH-
KU COCTOSIHUSI OKeaHa. HeEMaJTOBAXKHO NPOJOJIKUTH
U3y4E€HHE BO3MOKHOCTEN cucTeMbl MOP 1 Ipyrux uH-
CTPYMEHTOB, NPUMCHAEMBIX [JII COXPAHCHUSA MOp-
CKOH 6MOTHl U JanjmadToB. Pagymeercs, npakrudec-
KyIO CTOPOHY MEXJAYHAPOJHBIX B3aUMOJEHCTBUN
JIOJIDKHBI IPOPa6ATEIBATE COLIMOJIOTH, IOPUCTHL U JIPY-
rue 3KcrnepTsl. HempaBUTENIbCTBEHHBIE OPTraHU3ALIUU
U OOIIECTBEHHBIE IKOJOTUYECKUE TPYIIBI OYAyT Ha-
CTAWBATb HA OPraHU3AIIMM HOBBIX 3AMIOBE/HUKOB
U JIDYTUX IPUPOJOOXPAHHBIX MePaxX. «HO UMEHHO Ha-
yKa 06 OKeaHe cnoco6Ha O6'bEJUHUTh HHTEPECH CTO-
POH M CTATb OCHOBOM /IS HOBOTO MEX/YHAPOJHOIO
COTJIANIEHUs, KOTOPOE, KAK MPEJAINOoaaraercs, Oyaer
noanucano nociae 2020 r.», — OTMEYAIOT B CBOEH CTa-
Th€ HAYYHBIN COTPYAHUK MHCTUTYTAa YCTOUYUBOTO
Pa3BUTHA M MEXAYHAPOAHBIX OTHOIEHUN B [laprxe
I'Pant (G.Wright) u ee KOJJIETHU.

O643aTENbCTBA O COXPAHEHUIO MOPCKOI'O OUO-
Pa3HOO6pPA3UA HEOJHOKPATHO NPUHUMAINCH HA Ca-
MOM BBICOKOM TIOJIUTHYECKOM ypoBHE. Hampumep,
B UMCJIE LEJEH YCTOMYUBOTO PA3BUTHSA, IPOBO3IIA-
menHblx OOH, nazpana 3amura 10% Teppuropuu
MupoBoro okeana (pAj y4€HBIX HACTAUBACT HA pPacC-
mupeHuu 10 30%). BBepenue JaHHOU MEPHI JOJKHO
MOJJIEPKATh PRIOOTOBCTBO U 3AIMUTUTD S3KOCUCTEMBI,
peryJupylommue n3MEHEHNA KaumaTta. TeM He MeHee
MIPaBUTENLCTBA CTPAH HE CIHEHIAT JEeHCTBOBATD.
JInmpb 4% OKeaHa B HACTOAILEE BPEMSA JEHUCTBUTEIIb-
HO 3aIIUIIEHO.

Beskass 1eATeNIbHOCTh B MOPCKUX pPafOHAX, HAXO-
JAIMIAXCA 34 IPEJETaMU HAIJMOHAJIBbHOU IOPUCUKIIUH,
pETYyNUpYyeTCAa PASOM COTJIAMEHUA U UHCTUTYTOB.
BOJBIIMHCTBO OPraHU3AUNU OTBEYAET 34 KOHKPETHBIN

peECYpC MIU AEATENBHOCTDL. Tak,
MexXIyHapOJAHBIM OpraH IO MOP-
ckomy aHy (MOMI) oCymecTBasIeT
HA/J30D 34 pa3dpadbOTKON MOPCKOTO
JHA. PermoHasbHbIE PBIOOXO3SH-
CTBEHHBIE OPTrAHU3ALUU PETYIU-
PYIOT PBIOOJIOBCTBO B OTKPBITOM
Mope. MexayHapoaHas MOPCKas
OpraHM3alug YCTAHABIUBAET HOP-
MBI, CBA3AHHBIE C TOPIOBBIM CY/O-
XOACTBOM. PemeHusa 3TUX WHCTH-
TYTOB OYEHb IOJUTU3UPOBAHBI,
U IPU JOCTHXKEHUU KOHCEHCYCA
HAy4YHBIE API'YMEHTBI HE CTABATCA
BO IJIABY yIJI4.

HexoTopeie M3 pPEruoHaIbHBIX
WHUIUATUB TIO3BOJIMIU JJOOUTD-
cq OIpeAeeHHOTo nporpecca. Ko-
muccusa OCITAP* yupexieHHAs O/~
HOUMEHHOH KOHBEeHIIMEH B 1992 1.
U BKJIIOYAIOWAd IIPESCTABUTEIECH
15 crpan u Esponerickoro Corosa,
onpegennaa 10 0OXpaHAEMBIX MOP-
CKHX TEPPUTOPUI B CEBEPO-BOCTOYHOM AKBATOPUU AT-
nmantuku. Ogaako OCITAP He o6/1a7a€eT ITOJIHOMOYMSI-
MU Il PETYIHUPOBAHUA MHOTUX BHJOB JIEATEIbHOC-
TH — HAIIPUMEP, PIOOJIOBCTBA.

B 2017 r. MOMJ] yrBepaui 15-1€THUN KOHTPAKT
¢ ITonprmier HA NPOBEACHUE TEOJTOTOPA3BEJOYHBIX
pa6or B parione CpeiHEATIAHTUYECKOTI'O XpebTa, I71e
pacnonoxeno ruaporepmansHoe none Lost City —
YHUKAJAbHBI NPUPOJHBIA OOBEKT HA JHE OKEaHA
C NPUYYJIUBBIMU NOCTPOUKAMU M3 KapOOHATA KaJIb-
LU, JOCTUTAIOMMUMU BeICOTBI 60 M. IOHECKO u Mex-
JYHAPOJHBIN COI03 OXpaHbl npupoabl (MCOII) nmoj-
gyepkHynu: Lost City COOTBETCTBYET KPUTEPUAM CTa-
TyCca NPUPOAHOro 06beKTa BcemupHoro Hacienus.
OpHako, npuHumasa pemenue, MOMJL He KOHCYJIBTHU-
posancsa ¢ IOHECKO, MCOII unu OCIIAP, B urore
Y4€HbIE CMOIJH BBICKA34Tbh CBOIO 032004YEHHOCTD
JINIIb ITOCJIE€ MOJANNUCAHUA KOHTPAKTA.

C gpyron croponsl Atnantuku Komuccua Caprac-
COBA MOPA IBITAETCA 3AIMUTUTD YHUKAJIbHBIHN «IJ1ABAIO-
LUK J1€C» MOPCKUX BOJAOPOC/IE, IPU3HAHHBIA B COOT-
BeTCTBUM ¢ KOHBEHIIMEN O 6GMOIOINYECKOM Pa3HOO6-
pasunu 3KOJOIMYECKH M OMOJIOTMYECKH 3HAYMMBIM
MOPCKHUM PanioHOM. HO 1la’ke 3TOT CTATyC HE OJPA3Y-
MEBAET KAKUX-TUOO MEp PEryInpPOBaAHU.

PaboTa MexAyHApOJHON NPUPOJOOXPAHHOU Op-
raHU3A1UU «AHTAPDKTUYECKUNU aNbAHC>» HAJ CO3J44a-
HueM B IOXXKHOM OKeaHe KPYMHENIIEro MOPCKOIo 3a-
IIOBEJHMKA, OXBATBHIBAIOIEIO 4YacTb MoOpa Pocca
(1549 TpIC. KM?), TOTPEOGOBAIA CEPBE3HBIX JUIIOMATHU-
yeckux ycunauit. Ho ¢ 2016 r. nossie MOP He yupexaa-
JIUCh. «Mexay TeM, — nmoadepKkuBaioT [LPaniT u ee coas-
TOPBI, — UCCJIEIOBAHUA [T0KA3aI1: MOPCKHE OXpaHse-
MBI€ TEPPUTOPHUH MO3BONAIOT JOOUTHCA 3HAYUTENDHO-
ro adgdekra, €cii OHU OPraHU30BAHBI NPABUIBHO».

®oto 0.lnak

* OCITAP (OSPAR) — Konsenrust Ocno—ITapuik.
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Eenyxa, TUMWUYHBIN npeacTaBuTesib apKTUYECKNX MOPCKUX BOA.

B 60apmux 3anoBeJHUKAX 6MOMAcCa PbIObI BO3pacTa-
eT nATUKpaTHO. CoOpaHa JloKa3zaTeabHas 6a3a JIJId op-
rAaHU3AIUN OXPAHAEMBIX TEPPUTOPHUHU B OTKPLITOM
OKe€aHe. YUYeHbIE€ YOEJUINCh B TOM, UTO JaXKE INyOOKO-
BOZHBIE BUJIbI MOPCKUX JKMBOTHBIX U BUJBI C OOIMIUP-
HBIM aP€AIOM COOUPAIOTCA JISI KOPMJIEHUS U HEPECTA
B ONPEJECIEHHBIX PAMOHAX U MCIOJb3YIOT /IS BBIPA-
IIUBAHUSA ITOTOMCTBA OCOObIE MecTa. TakuM 00pa3oM,
CTPATErnyY€eCcKas 3alUTa YaCTHU apeaia BrUjja ClIOCOOHA
MO/JIEPKATD MOMYJIAIIUIO B I1EJIOM.

Bri6op ocHoBHBIX MOP ouepujeH: JIOHECKO Ha-
3BaJIa IATb BO3MOXKHBIX OOBEKTOB BCEMUPHOIO HACIE-
JUs B OTKPBITOM MOpE. PpI6OXO351CTBEHHBIE OPIraHbl,
caenysa TpebopanuaM pesomouuid OOH, onpegenunn
«ySA3BUMBIE MOPCKME 3KOCHUCTEMBI», BOCIIPUUMUYHUBBIC
K BO3/IEMCTBUIO JIOHHOI'O TpaneHus; a MOMJ] — «06-
JIACTH, NPEJCTABIAONINE OCOOBIH 3KOJOTUUYECKUN
UHTEPEC>. DTU PAMOHDBI OXBATBIBAIOT IMUPOKUI [JHU-
AIIA30H MECT OOUTAHUS KUBOTHBIX — OT INTy6OKOBOJI -
HBIX KOPAJJIOBBIX 3€MEJb /10 a0MCCAJIbHBIX PaBHUH,
1 UX BBIOGOP HAYYHO OOOCHOBAH, C Y4ETOM YHUKAIbHO-
CTH, IPOU3BO/IMTENBHOCTH, CJIOKHOCTH U XPYIKOCTU
3KOCHUCTEMBI.

OmHAKO 3TO TOJBKO HAYaJO. B gajbHEHINEM I10-
TpebyeTca 6oisee mupokas cerb MOP g obecneyve-
HHUS YCTOMYUBOCTU K U3MEHEHHUIO KJIMMATd U COXpa-
HEHUA 6MOPa3ZHOOOPA3UA TOCPENCTBOM CBA3ZEN MEX-
Iy MUT'PAIMOHHBIMUA MapHIPYTAMU M HEPECTHUJINIIA-
Mu. [TOKa He ONPEJIENEHO, B KAKUX PAMOHAX JIOJIKHBI
pasmemarbcs 3T MOP, HACKOJIBKO INTYyGOKOBOJJHBIMU
1 OOMIMPHBIMU OYyAyT BBIOPAHHBIE TEPPUTOPUU. ITO-
TPEOYIOTCS U JIONOJHUTENBHBIE MEPHI /I 6osee a(-
(PEKTUBHOTO YIIPABIECHUSA MEPOIIPUATUAMHU BHE OXPa-
HAEMBIX TeppuTopuil. ITo MHEHHUIO psA/la YUYEHBIX,
IIPEKPAIIEHNUE BBIJIOBA PBIOBI B OTKPBITOM OKEaHE
MIO3BOJIUT B IIEJIOM YBEIUYUTb OOBEMBI €€ JTOOBIUH.
OyHAAMEHTANbHBIEC HCCIEJOBAHUA, PACHIUPEHUEC
IIPOTpaMM HAOGIIO/JEHUN TO3BOJIAT COCTABUTD IIOJIHOE
IIPEJICTABIECHUE O TOM, KAK U3MEHEHUSA KIUMATA BJIU-
SIIOT HA 9KOCHUCTEMBI.

OnpejeneHHbll Nporpecc AOCTUTHYT B paspa-
60TKE METOJIOB BBIPANUBAHHUSA I'TYOOKOBOJHBIX Op-
raHU3MOB B Jjlaboparopuu. Heo6X0AUMO T'OTOBUTH
MOJIOJIBIX YYEHBIX K HMCIIOJIb30BAHUIO HOBBIX TEXHO-

®oto 0.llnak

JIOTUH MOJIEKYJISIPHOT'O, KOMIIBIOTEPHOTI'O, TEJIEMET-
pudeckoro ucciaegosanuid. Hecnyuaitno OOH o6b4-
Buna 2021-2030 rr. JlecaTuieTueM OKEaHOJOTUU
JUIS YCTOMYHUBOTO PA3BUTHUA. DTO JJOJDKHO IMOMOYb
MOOMIN30BATh HAYYHOE COOOIIECTBO.

Pasymeercs, Bonpockl onpegeneHus MOP oyayr
ITOJIMTUYECKU 3aPSIKEHBL. M 32U Ta MOPCKOH CPEJIbI —
JIMIIb YaCTb NPOOGJIEMATHKH OYAYIIETrO J0rosopa. Bo-
IIPOC O TOM, KaK PEryJIUPOBATHh IKCIUIYATAIIUIO MOp-
CKUX TEHETHUUYECKUX PECYPCOB, TOXKE OYEHb CJIOKEH.
TeHbl MOPCKUX CYIIECTB, OOUTAIOMMUX B OTKPBITOM MO-
pe, UCIIOIB3YIOTCS /ISl pa3pabOTKH HOBBIX (papMaIies-
THUYECKUX IMPENapaToB U KOCMETUKHU. B Hacrosmee
BpEMsI HET HEOOXO/IMMOCTH JIETUTHCSI IPUOBUIBIO, TTO-
JIY4EHHOM OT 3KCIIYATAIIUU 3TOro OOIIEro pecypca.
W Te HEMHOTHE I'OCY/1apCTBA, KOTOPBIE YK€ CErOJIHS
061a8AI0T BO3MOXKHOCTSIMU JIJI1 IPOBEAECHUSA 6MOPA3-
BEJ/IKH, CTPEMATCS COXPAHUTH CTATyC-KBO. HO apyrue
CTPaHBbl XOTAT CO3/aTh MEXAHU3M PaCIPE/IEICHUI
NPpUOBLIN, AHATOTUYHBIA CUCTEME, Y7KE UCIIOJIb3YEMON
pu pa3paboTKEe MUHEPAIBbHBIX PECYPCOB MOPCKOTO
nHA. JUIMHHAS U CJIOKHAS LENOYKA OTKPBITUI 3aTPY/I-
HSET 3aXBaT JIOOBIX JEHEXKHBIX BbIIOJA. M 3audacryio
TPYZAHO YBUJAETh PA3IAYUAA MEXKAY OMOPA3BEIKOH
1 «9UCTBIM» HAYYHBIM MCCIIELOBAHUEM, KOTOPOE pa3-
pemeno Konsennuein OOH 1o MOPCKOMY NPABY.

ABTOPBI CTATHU NPEAYIPEXKAAIOT: KPACOTA U ICH-
HOCTbh MUPOBOT'O OKEAaHA JIEI'KO MOTYT OBbITh yTpaye-
HBI «B 3a71aX 6e3 okoH mTab-kBapTupsl OOH B Hblo-
Hopke, B myTax NparMaTUYHOU MOJUTUKU U TAHHOM
JIETAIU3AIUN MEXK/YHAPOJHOTO IIpaBa».

Nature. 2018; 554: 163-165. D0i:10.1038/d41586-018-01594-1.

Maneounronorus

Meperag Haxoaka nuaHonozo6Horo

nrepuaocnepma B HUKHeM Kap6oue Ypana
[TTepuaoCIepMbpl™ KAMEHHOYTOABHOIO IMEPUOAA Je-
MOHCTPUPYIOT IMUPOKUI CIEKTP aJAITUBHBIX peIie-

** TTrepuIoCiepMbL, UJIH CEMEHHbBIE MTAIOPOTHUKUA — OTJEN COCY-
JIACTBIX PACTEHUN, OObEAUHAIOMMI TAKCOHBI BBIMEPIINX I1AI€0-
30MCKHX M ME3030MCKUX TOJIOCEMEHHBIX PACTEHUI.
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HApPYKEHBl MUCKOIAEMBIE OCTATKHU
HOBOI'O KaJUIMCTO(PUTOBOTO MTE-
puzpocnepma®, o61aaBIero ajamn-
TALUAMH K IPUKPEIJIEHHUIO K JPY-
I'MM PACTEHHUAM M MUMEBIIETO JINA-
HOnoJo6HyI0 popmy pocra. McKo-
[1a€MBbIE OCTATKH 3TOT'O NTEPULOC-
IepMa IpPEACTABIEHBl yIieduIiu-
POBAHHBIMHU JIUCTBAMU U NOOGETa-
MH C XOPOHIO COXPAHHUBHIMMHUCH
KYTHKYJAMH, TO3BOJUBIIMMH [i€-
TAJIbHO H3Y4YUTb 3MHUJEPMaATIbHO-
KYTHUKYJIPHOE CTPOEHUE paCTe-
HHUSA, OTHECEHHOI'O K HOBOMY BU/lY
u poay Kizelopteris flexuosa Nau-
golnykh. HEKOTOpPBIE M3 CETMEHTOB
MMOCIEJHETO MOPAAKA (IIEPHIIIEK)
BAMM KU3EJIONTEPUCA HECIU JJIUNH-
HbIE MOJMU(MUITUPOBAHHBIE BBIPOC-
Tbl — TEHAPUJBL, C NOMOIIBIO KO-
TOPBIX PACTEHHUE NPHUKPEIIANIOCH
K OIIOpE.

Ocob6eHHOCTH  MOpP(OIOrnuu
U 3MUAEPMATbHO-KYTUKYJIIPHOIO
CTPOEHUs KU3EJIONTEPUCa (B 4acCT-
HOCTH, HAJTUYHE IBYX KPYIHBIX I10-
OOUYHBIX KJIETOK YCTBHI C XOPOIIO
Pa3BUTBIMHU NPOTHUBOINOCTABJIEH-
HBIMU JPYT JPYTy IPOKCUMATIbHbI-
MU MANWUIAMA) YKA3bIBAIOT HA TO,
YTO 3TO PACTEHUE ObUIO OJIU3KO-
POACTBEHHO poay Karinopteris, Xa-
paKkTeEpHOMY /11 OOJIEE MOJIOJBIX
ornoxenunn Eppamepuxu. Kuse-
JIONITEPHUC, CKOPEE BCETO, OBUIO HeE-
IIOCPEACTBEHHBIM IIPEJIKOM KapH-

Nckonaemble octatku (1-3) u pekoHCTpyKLuMA (4) nTepupocnepma Kizelopteris flexu-
osa Naugolnykh n3 HuxXHeKameHHOyronbHbIX (BU3eiickux) oTnoxeHuit Kusenoscko-
ro yronbHoro 6acceitHa, Mepmckuit kpaii, waxta HxHas Kocnawckas. [nvHa mac-
wTabHoil N1Heiiku 1 cM.

HUH IPO6JIEMBI BBIKUBAHUA B YCIOBUAX BLICOKOU KOH-
KYPEHIIUH, CYIIECTBOBABIIEN B HU3KOIUPOTHOM TPO-
MIMYECKON PACTUTENBHOCTU 3TOr0O BpeMeHH. Cpenu
IITEPUAOCIEPMOB U3BECTHDI M APEBOBUAHBIE, U TPABA-
HHUCTBIE (POPMBI PA3TUYHOTrO pazmepa. OgHa us popm
pOCTAa KAMEHHOYI'OJIbHBIX NITEPUAOCIIEPMOB — JIMAHEI,
TO €CTb UCHOJb30BAHUE IPYIUX PACTEHUH 11 OTIOPBI
BO BpeMdA pocta. biarogaps 3ToMy JMaHONOLOOHBIE
NTEPUAOCIEPMBI MOIJIA HOJHUMATHCA BBICOKO HaJ
cybCcTpaToM, GJIMKE K COTHEUYHOMY CBETY A bosee
UHTEHCUBHON MHCOJIALINY JIUCTHEB U, TAKUM 06PA30M,
s 6omee 3pPekTUBHOrO POTOCUHTEZA.

B Bu3senckux oTnoxeHUusAx (HWXKHUN Kapb6oH) 3a-
nagHoro VYpana (Ilepmckuidd Kpau, KusesroBckuu
yroabpHblii 6accenn, maxra Oxnas Kocnanickas) 06-

HOITEPUCOB.

Kizelopteris flexuosa — nepsas
HAXO/JKa NPEACTABUTENA JIHUAHO-
IIOAOOHBIX NTEPUIOCIEPMOB B OT-
JIOKEHUAX PAHHEKAMEHHOYTOb-
HOI'o BO3pacTa Ha Ypane. OHa 1103-
BOJIIET CYHIECTBEHHO PACIIUPUTD
IIPEJCTABIEHUA O TAKCOHOMUYECKOM Pa3HOO6PAZUU
BU3EUCKUX (POp Vpasa U 3KOJIOTUYECKOU CTPYKTYpE
PaCTUTENBHBIX COOOIECTB PAHHEIO KAPOOHA.

HccnenoBaHHuA BBHIIOJTHEHB B PaMKaX Iroc3ajaHusA Ne0135-2016-
0001 Teomormyeckoro mHCTHTYTa PAH m mpoexra Kazanckoro
(IIpHBOJKCKOTO) (heflepaJbHOIO YHHBEPCHTETA B IENAX NOBHI-
HIEHUA €r0 KOHKYPEHTOCIHOCOOHOCTH CPeJH BEIYUIHX MHPOBBIX
HAay4YHO-00Pa30BATEIbHBIX I[EHTPOB.

© JOKTOP reoIOro-MUHEPAJTOIHYECKUX HAYK,
npodeccop PAH HayroasHbIx C.B.
TFeonornyeckuit uuncTUTYT PAH (MOCKBa)
Kaszanckuit pepepanpubiili yuusepcuteT (Kazans)

* Naugolnykb SV. Kizelopteris, a new genus of climbing pteridos-
perms from the Lower Carboniferous of the Urals, Russia. Wulfenia.
2017; 24: 241-257.
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Apxeonorusa

E.M.Anekceesa. TOPTUIIINS — AHTUYHBIN TOPOJ] HA IOTE POCCUM: VICTOPUKO-APXCONOTMUUCCKUIT OUEPK.

M.: MA PAH, 2016. 56 c.

Ha rore Hamem CTpaHbl €CTh PETUOH, KOTOPBIN IE€JI0€ ThiCAYeneTue (0T
2500 go 1500 seT Has3azx) ObUI YACTHIO AHTUYHOTO MUPA. DTO IIpUYEP-
HoMopckue 3emn Ky6anu (TaMaHCKUI 11-OB, OKPECTHOCTU AHAIIBl U
Hosopoccuricka), Hu30Bbs JloHa u 11-os KpbiM. I'peyeckuit noauc (Ha
MECTE COBPEMEHHON AHAIBI) HA 3€MJIAX IJIEMEH CUHJOB ObLI OCHOBAH
He nosaHee cepeagunnl VI B. 10 H.3. nepecesneHnamu u3 Monuu. Pannni
MOJIUC (OTOXK/AECTBISIEMBII C TOMOHUMOM CHUH/ICKAs [ABaHb) ObUI BBHITS-
HYT BJIOJIb MOP. Ero He MeHee 4eThbIpex Pa3 I71I06aaAbHO PA3PYLIaIu 10~
JKAPBbl, HO KAX/BIA PA3 32 3TUM CJIEJIOBAJIO BO3POXK/AEHHUE C IIEPEIIAHU-
POBKOI1 U YCHJICHUEM OO0OPOHOCIOCO6HOCTH. B IV B. 10 H.3. TONUC OBLI
IIEPEUMMEHOBAH B 4eCThb [oprumnmna (conpasuTesnsa U 6para maps JIeBKo-
Ha I), npucoegunusmero k bocnopy semnun Cunguku. CBeeHusA JPEB-
HUX aBTOPOB O foprunnuu KpaiHe HEMHOTOYMCAEHHDI U IPAKTUYECKH
HE BBIXOJAT 34 PAMKU IIPOCTO YIOMMHAHMIL. M cTOpUA rOposia BOCCO3-
JACTCS HA MATEPUAIAX APXCOJIOTUH, IIOJYYCHHBIX O1arofapss MHOT'O-
netHUuM (1950-2000) uccnegoBaHuAM AHAIICKOU aKkcneanuu MHCTHU-
Tyra apxeosorun AH CCCP (upine PAH), koTopoii ¢ 1972 1. pyKoBOAM-
JIa aBTOP KHUTH™.

*06 ucTopuu [OPrunInmu 1 YHUKIbHBIX HAXO/IKaX AHATICKOW SKCIIEAUIIAN TAKKE
oM. Anexceega E.NM. AHTUYHBIE IPEBHOCTU AHAIIBL: MicTopus Toprumnmnuu // Ipupo-
na. 2015. Ne10. C.34-46; Anexceesa E.M. AHTUUHBIC TPEBHOCTH AHArbL: CKIICIIbI
B Toprunmmu // Ipupopaa. 2014. Ne11. C.50-63.

Maneontonoruas. Kpaesepeunue

E.M. Anexceeea

C.B.Hayroasusix. [IAJJEOHTOJOTYI MOCKBbBI U IIOJAMOCKOBbBS: KOHOMY KPAEBEJIY. M.: Hayka, 2017. 160 c.

(Cepust AKasieMKi1acc).

A ArkapemKnacc

NManeoHTONOrMA
MockBblI
u MNMogm

-

OCKOBbA

B cepum «AKajeMKaacc> BblIUIA HOBasg KHura Cepresa Bragummuposuya
HayronpHBIX — JOKTOPA I'€0JOr0O-MUHEPAIOIHYECKUX HAYK, IpOodecco-
pa PAH, rmaBHOro Hay4HOrO COTPYAHMUKA [€OIOrM4YeCKOro MHCTUTYTA
PAH. ITogo6HO€ U3AaHUE JABHO KA1 KPAEBE/bI, IE1aTOT'N U MIKOJIbHH-
KM, 3AaHUMAIOIIHUECS B F€OJIOIMYECKUX U ITAJIEOHTOJOINYECKUX KPYKKAX,
Jla U BCE JIIOOUTENIN €CTECTBO3HAHMA. KHUI'a COCTOUT U3 TPEX PA3/IENIOB.
B nepsom («Ilo Tpomam reosora») pacCKasblBa€TCA O I'€0JI0I0-11aJIEOH-
TOJIOTUYECKUX MAMATHUKAX MOCKBBI U ITogMOCKOBbA. Bropon («IHeB-
HHUK IOHOTO I'€0JIOrd») IPECTABIACT COOONH PYKOBOACTBO AJIs JIOOUTE-
JIEN T'€OJNIOTMH U UX popurencii. Ha3BaHUA I71aB FOBOPAT CAMHU 32 CeO:
«Y4TO B3STH C COOOI B I€0JIOr0O-MaIEOHTOIOIHYECKUI MAPIIPYT?», «3HA-
KOMCTBO C T€OJIOTHEN U MAJIEOHTOJIOTUEN», «KaK XPAHUTD KOJUIEKIIUIO?»,
«IIpakTHU4YeCcKue 3aHATHUS», «[TojeBble dKCKypcumn», «TeXHuKa 6e3omac-
HOCTH IIPU IIOCEMIEHUN €CTECTBEHHBIX OOHAXKEHUI, KAPHEPOB U 'OPHBIX
BBIPA60TOK>. ByZIET IOIE3€H 3TOT pa3je/l U IeAaroraM — IIpu OpraHusa-
LMY IIKOJbHBIX I'€OJOIMYECKOIO M IAJEOHTOJIOTMYECKOTO KDPYXKKOB.
Tperuit paznen — 3TO anb6boMm, cocrosamuit u3 50 dororabaun. OH
BKJIIOYAET U300paKEHUS HAUOOIEE BAXKHBIX I'€OJOTMYECKUX OOHaKE-
HUM MOCKBBI U ITOZIMOCKOBbS, 4 TAKXKE MHOTOYMUCIEHHbIE (hoTOrpadun
Pa3JIMYHBIX OKAMEHEIOCTEH U JJa’KE KPEMHEBBIX NAJICOTUTUYCCKUX OPY-
JUI JpEBHErO uesoBeka. Ilogasnsiomee GONBUIMHCTBO YKPAIIAOMUX
KHUTY WITIOCTPALUH BBIIIOTHEHO €€ AaBTOPOM U MyOJIUKYETCs BIIEPBBIE.
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03epo ToAMayéBa
(Kamyamka)

B.E.bsikacoB
Hucmumym gyaxanonozuu u cevicmonrozuu /JBO PAH
(Ilemponagroeck-Kamuamcrkuii, Poccus)
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PacnonoxkeHHoe B 10:kHOU yacTu Kamuartku osepo Tou-
Mau€pa O6bLJIO OOPA30BAHO BCIEACTBHE (DOPMUPOBAHUS
JIABOBO-IMPOKIACTUYECKOM IIJIOTUHEL, IEPETOPOJUBLIEH
PYyCJIO OJHOUMMEHHOU peKku. OJHAKO B PE3YILTATE CTPOU-
TEJIbCTBA HA PEKE KACKAJA I'UJAPO3NEKTPOCTAHLIUI U I10-
CJIEAYIOMETO O bEMA YPOBHA BOJIbI 03€PO, IIO CYTH /1€,
CTAJI0 AHTPOIOI€HHBIM BOJJOXpaHuInmeM. Murepecnei-
masg 0CO6EHHOCTb BOJOEMA — MO0 3€JIEHOE IBETEHUE
BOJIBL B OTJIC/IBHBIC TO/IBI 34 CYCT OYPHOTO PA3MHOXKCHUSA
UAHOOAKTEPUH, TUOO OKPAIMUBAHUE B KPACHBINA IIBET
MIOBEPXHOCTU TAIOWIErO JIbJa M CHEra Ha €ro Oeperax
BCIEJCTBUE MHTEHCUBHOIO passutTusa Chlamydomonas
nivalis. 9ToMy NOCIEJHEMY SIBJICHUIO U MOCBAINEHA J1aH-
Has CTATbA.

24034 2910 g{

KnaroueBbie croBa: Kamuarka, Omana, TonmauéBo ose—\s

po, peka Tonmaué€sa, HEPKA (KOKAHU), «[IBETCHUE» CHETA
u noaa, Chlamydomonas nivalis.

3epo Tonmauésa pacroaaraeTcs B I0KHOH Jac-

T KaMuaTCKOTO I-0B3, HA CEBEPO-3aMaJHOU

nepudepun Tonmauésa o, NPEACTABIAIO-
mero Co60M JIaBOBO-MUPOKAACTUUECKOE IJIATO, 00-
Pa30BAHHOE B PE3YIBTATE MPOABIECHUA APEATBLHOIO
(IO A/IHOT'0) BYJIKAHU3MA.

[TPOUCXOXKIEHUE O3EPHON YAIIU 3TOT'O OJJHOTO U3
CAMBIX OOJBHIMX M KPACUBBIX IPECHBIX BOJOEMOB
KamuaTku ¢BA3aHO ¢ mOANpPYAoN pyciaa p.Tonmauéna
JIABOBO-NTMPOKIACTUYECKON IJIOTUHOM, NMEPETrOPO-
JUBHIEN 34MAJHYI0O OKOHEYHOCTb TEKTOHHYECKOI'O
nporu6a (rpabeH-CUHKINHANIN) 3¢ MHOI KOPHI B XO/I€
U3BEPKEHUM HECKOJIBKHUX MOHOI'€HHBIX BYJIKAHOB*
NPUYPOUYEHHBIX K 3aMa/JHOM OKOHEUYHOCTH 3TOTO
poruba.

COrnacHoO NEPBOMY HAy4YHOMY OOCIENOBAHUIO
o3epa, TpoBeIEHHOMY B 1966 T. coTpyaHukamMu Kam-
yarckoro orpenenus TUHPO, ero cpejgusasa riyouHa
cocrasisid 7.9 M, MakcuManbHas — 26.0 M, a 1wI0-
majb O3€PHOIO 3epKana gocrurana 11.2 km* [1]. Op-
HAKO MOCJE CTPOUTENBbCTBA B 1997 T. kackazna Tonma-
4€BCKUX ['OC ypoBeHDb BOJbl 3HAUYUTEIbHO IIOAHAICA
U IJIOWAJb AaHTPOIIOI'€HHOTO BojgoeMa B 1999 1. no-
crurna 24.7 xm* [2].

Tem He MEHeE M3HAYAJIbHBIC MAPAMETPHI €CTECT-
BEHHOTO 03€pa ObLIM 3HAYUTENLHO GOJNBIIUMH, YEM
y COBPEMEHHOTO BOJOXpaHunuma. O6 3ToM CBHUJE-
TEAbCTBYIOT /IBA OEPETOBBIX YCTYINA (BBICOTONU OKOJIO
1.5-2 m 4-5 M HaJ COBPEMEHHBIM IUIAKEM) HA I0XK-
HOM 60pTy 03epa, POPMUPOBAHNE KOTOPHIX OOBAC-
HAETCA JABYKPATHBIM IIPOPBIBOM ECTECTBEHHOU ILJIO-
THUHBI U, CJIEJJOBATENBHO, IBYKPATHBIM K€ MOHUKEHU-
€M YPOBHS BOJIbI B IEPBUYHOM BOJIOEME.

* MOHOTEHHBIM HA3BIBAIOT BYIKAHUYECKOE COOPYKEHUE, 06PA30-
BABIICECS B PE3YIIBIATE OJJHOAKTHOTO MPOIIECCA MOCTYIUICHHUS Ha
JIHEBHYIO ITOBEPXHOCTb KW/IKMX (JIAB) U/WIH PHIXJIBIX (LIUIAKOB
1 TICIUIOB) M3BEPKEHHBIX MPOAYKTOB. OOBIYHO 3TO HEOOMBIION
BYJIKAHUYECKUIT KOHYC.

© BeikacoB B.E., 2018
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> Keuege womepa

Beperosble ycTynbl ipeBHEro BOAOEMA.

HHTEpecHa U UCTOPHUS MOSBICHUSI UMEHU 3TOTO
03epa. [IepBOHAYAIBHO OHO HA3BIBATOCH OMATbCKUM.
O6 3TOM MO3BOJAET CYAUTH JETCHAA KOPCHHBIX K-
TeNen-uTenbMeHoB (..Ha camom eepxy 2opu [Oma-
el — B.B.| ecmb npocmparHoe 03epo, a 0Koio ezo
MHO20 KUMOBLIX KOCMEL, KOMOPbLX MACOM NUMAIOM -
cA, no ux [Kam4ajgaaos. — B.B.| mnenuro.. Iamyne*),
3AMUCAHHAS BEJIUKUM PYCCKUM HATYPATHUCTOM
C.ILKpameHUHHUKOBBIM [3, €.69]. [IpaBaa, HA caMOM
JEJIE 3TO «IIPOCTPAHHOE 03€PO» PACMOIATAETCA HE HA
BEPIIMHE BYJIKaHA, 2 B 15 KM K BOCTOKY-CEBEPO-BOC-
TOKY OT €ro mojHoxus. Ho, nockonpky KpameHunn-
HHMKOB CaM Ha 03epe HE OBIBAJ, 4 TOKA3aHUS MECTHBIX
JKUTEJIEH, K TOMY JK€ B TIEPEBO/IE C UTEIBMEHCKOT'O Ha
PYCCKHI, OBUIM OYEHb TYMaHHBIMH, OH OI'PaHNYNIICS
BCCT'0 JINIITb U3JIOKCHUEM JIDEBHECH JICTCHJIBL.

OJHAKO BIIOCIEACTBUU 3TO HA3BAHUE OBLIO 320bI-
TO, O Y€M CBU/JICTEJIBbCTBYET JIPYTrON BETUKUNI HATYpa-
nuct, Kurmap: B Kapoimuuny enaoaem ouens Obvic-
mpas pexa Toamanéea, sbimexarouas u3 00Hozo 03e-

* Tamynamu B MU(OIOTHN UTEIBMEHOB HIMEHYIOTCS 3/IBIC JIyXH Ta-
KOT'O MCHOJIMHCKOI'O POCTA, YTO OHH, BLJIOBUB B MOPE KMTOB, ITPU-
HOCHWJIA X B CBOU IIO/I3EMHBIE JKMJINIIA, PACTIONOKEHHBIE BHYTPH
BYJIKAHOB, HAHH32B HA KAK/IBIH 11AJIELL CBOEH PYKH 110 KHUTY. 3aTEM
IaMyJIBl PA3KUTAIU BHYTPU BYJIKaHA-IOPTBI KOCTEP U 5KAPHIIH CBOIO
JIOOBIYY, OTYETO, KAK CUUTAIN UTEIbMEHDI, U IPOUCXOAT BYJIKAHH-
YECKHE U3BEPKEHUSL.

pa y noooutesl Anawunckoti conxu [Bynikana Oma-
na. — B.B], naxooauwezocs Heoanrexo om ucmorxos
pAnauu [HpiHe p.Onanel. — B.B.], énadaioweil ¢ plo-
A6I2UHOLL 8 00HY 00uy0 20y [4, ¢.440]. Criycrs 6oee
IIOJIYBEKA IIOCJIE HETO U3BECTHBIN 60TaHuk B.JL.Koma-
poOB, ynoMaHyB 0 peke Toamadyépa, 0 Ha3BAHUU O3€Pa
TaKXkKe HAYEero He rosopui [5]. He npusojuin Haspa-
HUA 3TOro o3epa u reogesuct HIKemwrs — gpyron
VYACTHUK HU3BECTHON KaM4aTCKON 3KCHEAUIINHU
®.I1.Ps6ymunckoro [6]. U mump B 1910 1. 03epo mo-
JY4WJIO CBOE HBIHEIIHEE HA3BAHUE™,

YTO e KaCaeTCsa NPUUNH NOABICHUSA Y 03€PA 3TO-
IO UMEHH, TO KAMYaTCKUH Kpaese B.M.BockoborHu-
KOB CBSI3QJ1 €r0 NPOUCXOXKAECHUE C HEKUM «TOJIMA-
4OM» (IMEPEBOSYUKOM), AKOOBI HEKOTJA MPOKHUBAIO-
muM Ha ero 6eperax. Tak M 3aKpENUIOCH, IO €ro
MHEHHMIO, 34 03€POM TATAPCKOE HA3BAHUE, 4 OT O3€-
pa — 32 IpAflON I'OP B 3TOM parioHE™***,

OJHAKO 3TO MNPEANONoXeHUE BOCKOOOHMHUKOBA
ABHO HE COOTBETCTBYET PEATBHOCTH, KOO HIKE 03€Pa,
Ha p.TonmMauépa, CymEeCTBOBAAN JOBOJBHO BBICOKHE
BOJOIIA/IbI, IPECHATCTBOBABIIHNE ITPOXOAY pr6bI B 03¢-
po, oruero o 1985 r. ee Tam He 6bUIO BoOOmIE [2].

** Kycrog BT KpaTKuii TOMOHUMUYCCKUIT CIOBAPb KaMuyaTCKOM
o6mactu. TlerponasnoBck-Kamyarckuii, 1967.

*** Bockobotinuxos B.H. CoBo Ha Kapre. [1eTponasioBck-Kamyar-
cknit, 1962. C.34.
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OfMH 13 yyacTKoB Haubonee MHTEHCUBHOTO OKPALWMWBAHMS CHEXHOTO NoKpoBa. 30 uioHs 2017 .

A moTOMy NPOKUBAHUE HA €TI0 OEperax, u3-3a OTCyT-
CTBUS MOCTOSHHOTO MCTOYHUKA MPOMUTAHUSA, OBLIO
MOMPOCTY HEBO3MOXKHO. Tak UTO AaXKE€ €CIU U NpHU-
3HATh, YTO B OCHOBE HBIHEIIHEI'O HA3BAHUA O3€Pa Jie-
JKUT CJIOBO «TOJIMA4», TO, CKOPEE BCET'O, ITO UMs K O3€-
py IEpENuIo OT HA3BAHUS PEKU, B HWXKHEM TCUCHUU
KOTOPOM JIOBJIEH JIOCOCSA MOT IPOMBIIUIATDL 3TOT Ca-
MBI/ IEPEBOAYUK.

Heuro noxosxee nucan u B.I1.Kyckos* 1o MHEHHIO
KOTOPOI'O HA3BAHUE IOHAYANY IMPUHAJIEKAIO PEKE,
BBITEKAIOLIEN U3 03€PA, U TOJIBKO IIOTOM OT HEE IIOJY-
YIJIM CBOM UMEHA U CAMO O3€PO, U Iopa, pacloso-
JKEHHAs BO3JIE €ro 6epera. JIpyroe jiejo, 4To NpouC-
XOK/JICHUE 3TOI'O HA3BAHUS OH CBI3BIBAT HE C MUDU-
YECKUM TOJMA4YOM, 4 C HCKA)KEHUEM PYCCKUMU
HATENbMEHCKOI'O UMEHHU TUIld XOMYYb UM I'peHUYD —
HAojo6ue TOro, Kak UTEIbMEHCKOE UM peku Tyny-
a4b NIPEBPATUIOCH B pYCCKOE Ha3BaHUe Ton6aquK.

HTakK, Kak yxXe roBOPUIOCh, B €CTECTBEHHOM CO-
CTOSIHUM 03€PO ObLIO 6€3pBIOHBIM. OJTHAKO MOTEHIIU-
AJIbHO OHO OBLJIO BIIOJHE MPUTOJHO 11 OOUTAHUSA
PBIOBL, UTO U OBLIO JOKA34HO B 1985 I, KOIjia KaM4arT-
CKHE UXTUOJIOI'U BCEIUIN B 03e¢po 90 npoussojure-
JIel IPECHOBOAHON (DOPMBI HEPKHU (KOKAHHU) U3 O3€-
pa Kpononkoro. B 1988 r. k Hum go6asunu eme 800

* Kycros B.J1. KpaTKuii TOHOHUMUYCCKHIT CIOBAPb KaMyaTCKOI 06-
macru. Ilerporasnosck-Kamuarckuit, 1967. C.85.

CEToJIeTKOB U3 03epa Kapnimckoro [7]. Beenenipl Ha
HOBOM MECTE NPIKUINCh HACTONBKO YCIIECNIHO, YTO
€ 1993 10 1997 1. B HEM €KETOLHO AOOBIBATOCH 5—0 T
3TOM JJEIMKATECHON pBIOHI [8].

BmecTe ¢ TeM IpeoOpa3oBaHUE 03€Pa B BOJOXPa-
HUJIAMEC C TUIPOJIOTUYCCKUMU YCIIOBUAMU, OTINYA-
IOIMUMUCS OT MEPBUYHO-O3EPHBIX, XAPAKTEPHU30BA-
JIOCh U3MEHEHUEM CTPYKTYpPBl (PUTO- M 300IIAHK-
TOHHBIX COOBIECTB HOBOI'O BOjoeMa [2].

B wacTHOCTH, B IEPBBIE I'O/IBl B IUATOMOBOM KOM-
IJIEKCE BOJIOXPAHWIMIA MPOU3OIIIA CMEHA JIOMHU-
HAHTBL €10 cTana Asmerionella formosa, oTHOCAIAS-
€Sl K MHAPOKO PACIPOCTPAHCHHBIM BHUAAM-KOCMOIIO-
JIATAM, KOTOPBIE 32CENAI0T BOZOEMBI C OTHOCUTEIBHO
BBICOKUM CO/ICPKAHUEM OPIraHUYECKOI'O BEIIECTBA
U C GOJIBIIUM JIETHUM IIEPUO/IOM IPOTIpEBAHUS 3BHO-
TUYECKOI'O ci1oa**, OgHako nociae 2000 1. B MUKPOOU-
oTe 03€pa, B 31BUCUMOCTH OT MOTOJHBIX U MPOYNX
OCOBEHHOCTEN TOTO WJIM MHOTO TOJa, CTaIU IpPeob-
J1a/1aTh TUOO 3€JICHBIC BOJIOPOCIH POJa Scenedesmus,
60 KPYMHBIE NPEJCTABUTENN 30JOTUCTBIX BOJO-
pocnen, nu6o nuanob6akrepuu [2]. B mocnepnem cuy-
yae HabJI0/1aJI0Ch 3€JIEHOE IIBETCHUE BOJIBIL.

** DBOTHUYIECKUIT CIOH, (POTUYECKAsA 30HA — OCBEIAEMbIi COH-
1IEM BEPXHHUH CJIOU BOJ, BOJIOEMA, B KOTOPOM 6/1arofaps (poToCHH-
TETUYECKON JEATEbHOCTU (PUTOIUIAHKTOHA, OEHTOCHBIX BOJO-
POCIEH M BBICIIMX PACTEHUIT TPOUCXOAUT (POTOCUHTES.
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HayanbHbiil 3Tan OKpPacku cHera Ha 03epHbix Geperax. 28 uioHs 2017 1.

[Tol06HOE KE MACCOBOE PA3MHOXKEHUE BOLOPOC-
jen B KoH1Le uionda 2017 ropa, HO yXe He B BOAE, 4 HA
MIOBEPXHOCTH JIbJJA U CHET4, IPUBEJIO K OKPAMINBAHUIO
CHera B KpacHbIH 1BeT. Keraty, 1 Habmogan nojjo6Hoe
«BeTeHue» cHera Ha Kamuartke u panee. Ho B mnpo-
MIJIBIE Pa3bl IJIOMAU OKPAMIEHHBIX Y4aCTKOB OBUIN
HEOOJBIIUMY, 1d U UHTEHCUBHOCTD (BCETO JIUIIb I10-
JMYIPO3PAYHBIN HAJIET) OKPACKH OCOOOTO HE BIEYAT-
JIEHUA HE NPOU3BOJAMIA. B 3TOT K€ pa3 «LIBETEHUE»
CHETa W Jp/la O6BUIO HACTOJIBKO 3(P(EKTHBIM, 4TO 3a-
CTY’)KUBAET CIEIUANBLHOTO ONUCAHHUAL.

Hauny ¢ Toro, yro 8 2017 1. OKpaIMUBAHUE TOBEPX-
HOCTH CHera u Jpaa Ha 03.Tolmaué€Ba CKOpee BCEro
OBUIO CBA3AHO C OOWIMEM BBIIABIIETO B 3UMY CHETA
1 C KOHKPETHBIMHU MOTOJHBIMU YCJIOBUAMH BO BPEMS
06pa3oBaHUA KPACHOTO HaleTd. IIpy mepBOM MOeEM
IIOCENEHUHN 03€epa, 28 UIOHS, IOoroja (Hu3kas obaad-
HOCTb U OYEHb CHUJIBHBIH XOJIOJHBIH BeTEp) OblIa
6JM3Ka K 3KCTPEMATBHON U1 3TOTO BPEMEHHU TOJA.
[To3TOMY Ha4aBIIEECHd PA3MHOXKEHHE BOJLOPOCIEN
MIPUOCTAHOBUIIOCH, 4 OKPAMIMBAHUE CHETA OBUIO €/1Bd
3aMeTHBIM. HO crouno 29 MIOHS COJHIY IPOTPETh
BO3/lyX B TE€YECHUE OJHOTO JHA, KaK MPOIECC TASTHUS
CHEra ¥ Pa3MHOKEHUA BOJOPOCIEN NPUHAI OYKBAIb-
HO B3PBIBHOM XaPAKTEP, U yXKE K MOJYAHIO CIEYIONIE-
ro IHA HAUOOJEE NMPOTPETass HU3MEHHAA 4ACTh O6e-
pexbsa 03epa IPUOOpea KPAaCHOBATO-PBIKYIO OKPAC-
Ky. Hy a 61mKe K Bedepy TOTO XKe JJHA CHET 3/IeCh pac-

TasJI IOYTH MOJHOCTBIO, M BBITIABIIAA B OCA/IOK XITAMU-
JJOMOHA/1a Ha BpEMS yKpacuia COO0U BOJHO-TIPUOOII-
HYIO pA6b NMECYAHBIX O3EPHBIX OTIO0KEHUIL.

BripoueM, yxe 4epe3 CYUTaHHBIE JHU IIPOJOJIKA-
IoIeecs TassHUE CHera U jpa B TonMadéBCKOM JIOTY,
4 TAKXKE MOBBIMEHHBIN CE30HHBIN MOJATOK I'PYHTOBBIX
BOJ] IPUBEIHU K 3AMETHOMY HMOAHATHUIO YPOBHSA BOJHI,
CKPBIBIIEN U CMBIBIIEN BCIO BOZOPOCIEBYIO OKPACKY
JO ciaejyomero pasa. M Bosce He paxr, 4To 10506-
HO€ OKPAITHUBAHUE CHETA U JIbJJa HA O3€PE HENIPEMEH-
HO NPOU3ONHJET U B OyAyIIEM TOAY, BEAb YCJIOBUS,
61aroNpUATHBIE A CTOJb XK€ OYPHOTO PA3MHOXKE-
HUS XJTAMUJOMOHAJBI, MOTYT U HE CJIOKUTBCSA (HE IO-
BOPA YK€ O TOM, YTO NPUPOJA B TEX WIN UHBIX CBOUX
MPOSBJICHUAX TAKXKE HYK/LA€TCS B OT/IBIXE).

KcTaTty, HenunHe, HaBEpHOE, 6YJET B CBA3U C 3TUM
OTMETUTD U TO, YTO UHOI/IA OKPAIIEHHBII BOJOPOCII-
MU CHET UMEET BKyC apbysa. [Ionpo6OBaTh CHET Ha
BKYC 51 KAK-TO He jorajancs. Ho BoT Boga BOIU3H OK-
pAIIEHHOTO CHETa CJIErKa OTAAaBana TYXJIATUHKON. Be-
pOsAITHEE BCEro, 3TO OBUIO CJIEJCTBUEM MOMaJaHUsA
B BOJIy OTMHUPAIOIIEH BOJOPOCIH.

YTO K€ KACAETCS NPUYUHBI OKPAIIMBAHUS CHETa
1 JIBJA, TO 3TO MIPOMU3OILIO B PE3YILTATE OYPHOTO Pa3-
MHOKEHHUSA 3ETEHBIX OJJHOKIETOUHBIX BOJOPOCIEN PO-
aa xnamugomonanga (Chlamydomonas). OOBIYHO BO-
JOPOCIHN 3TOrO PO/Ia OOUTAIOT B IIPECHBIX MEJIKOBO/J-
HBIX, 4 TIOTOMY JIOCTaTOYHO NMPOTPETHIX U 3aIPA3HEH-
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HBIX Bojoemax. OJIHAKO HApAJY
C TEIUIONIOOUBBIMU (hOpMaAMHU CY-
MIECTBYIOT U BU/Ibl, KOTOPBIE MOTYT
JKUTb B IOYBE. A HEKOTOPHLIE U3
HUX (TaK HA3bIBAEMBIE KPDHUOMUIIBI)
HEPEJAKO MPEKPACHO PA3BUBAIOTCSA
Ha TOBEPXHOCTH CHEra M JbAA.
K UX 4uC1y ¥ OTHOCUTCS XIaMHU/0-
MOHa/1a CHexkHad (Ch.nivalis).

U B caMOM Jese, O6BIYHO 60Tb-
myl0 4acTb BpemeHu Ch.nivalis
NPOBOAUT B BHUIE HEMOJBUKHBIX
HIAPOBU/IHBIX KJIETOK (3UIOT), I'YC-
TO 3AMOJHEHHBIX KPACHBIM IHUT-
MEHTOM TeMATOXPOMOM. OJHAKO
B OT/IEJIBHBIE TOJABI, IPU OYPHOM
TAAHUMU CHETd, 3UTOTHl HAYMHAIOT
O4Y€Hb OBICTPO PA3MHOKATHCH, 00-
pasys 32 CUET HECKOJIbKUX IOCIIE-
JIOBATEJIBHBIX JICJICHUHU 10 32 He-
MOJBMKHBIX MEJIKUX KJIETOK, 4 TAK-
JK€ TUIHUYHBIE ITOJBIKHBIE XTaMH-
JJOMOHAZBl. B COBOKYIHOCTH 3TO
U NIPUBOJUT K <«I[BETCHUIO» CHETA.

CTOUT OTMETUTBD, YTO, TOMUMO
HA3BAHHOW CHEXHOU, €CTh MHO-
JKECTBO JIPYTUX BOJOPOCIEN, IPU UHTEHCUBHOM Pa3-
MHOXKEHUHU KOTOPBIX CHET U/WIH JIeJ| TAKXKE MOTYT
NpUOOPETATH CAMYIO PA3HOOOPA3HYIO — BILIOTH /10
YEepHOU — OKpacky. Ob1ee YUCI0 BOJOPOCIEH, 00-
HAPYXKEHHBIX B Kpuobumoromax, jgocruraer 350,
HO MCTHUHHBIX KPUOOUOHTOB, CIOCOOHBIX Pa3BU-
BATbCA TOJNBKO B TAKUX YCIOBUAX, 3HAUUTEIBLHO
MeHbIIe — HEMHOTUM 6osee 100 Bupos. Tak, Hanpu-
Mep, 3EJIEHBIN IBET CHET'Y OOBIYHO NMPUJAIOT JECMUE-
BbIE BOJOPOC/IH, TOI/JA KAK KODUYHEBYIO OKPACKY BBI-
3BIBAIOT AMATOMOBBIE. HO MHOIZla KOPUYHEBBLIN OK-
pac CHETa MOKET MOABUTBHCA U B PE3YJILTATE OYPHOTO
Pa3BATUA TEX KE AECMHUEBBIX BOJOPOCHE. YTO XKe

Jlutepatypa

BbinaBwuit nocne TasHUs CHEra 0CafioK U3 KNeTOK OTMepLUeil XNaMULOMOHa bl CHEX-
HoWi. 30 utoHa 2017 r.

KaCaeTCs OKPACKHU JIb/ld APKTUYCCKUX U aHTAPKTUYC-
CKHMX 04CCENHOB, TO TAM PA3BUBAIOTCA IIPEUMYIIECT-
BEHHO /JUATOMOBBIE BOJOPOCIH, NMPUAAIOIUE JIbAY
I'PSI3HO-OYPBHIM MM KEJITO-KOPUYHEBBIHM LBET. Jpy-
roe JIej10, 4YTO TAKOE «IIBETECHUE» JIbJld, B OTIUYUE OT
«IIBCTEHUS» CHErd, IPOUCXOJUT 3a CUYET MACCOBOTO
Pa3BUTHUA BOJJOPOCIECH HE Ha IOBCPXHOCTHU JIbJA,
4 B HWJKHHUX €r'o 4acTax*. BrnpodeM, 3TO yxKe gpyrad
HUCTOPHUA, K HANIEMY CIy4alo UMCIOIIAs JIMIIb KOCBCH-
HOE OTHOIICHHUE. B

* YKusup pacrenuit: B 61. T.3: Bogopocnu. Jiumaiinuku / Pen,
M.M.Tomiep6ax. M., 1977. C.68-70.
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Lake Tolmachyova (Kamchatka)

V.E.Bykasov
Institute of Volcanology and Seismology, Far-East Branch of RAS (Petropavlovsk-Kamchatsky, Russia)

Located in the southern part of Kamchatka, the Lake Tolmachyova is a glacial volcanogenic reservoir. However, after
the series of hydroelectric power stations had been constructed on the lake outlet — Tolmachyova River, leading to
water level rise, it has became an anthropogenic reservoir. One of the most interesting natural features of the lake,
occurring from year to year, is either green blossoming of its water due to rough reproduction of cyanobacteria, or
red coloring of the ice and snow on its coasts owing to the intensive development of Chlamydomonas nivalis. The
presented article is also dedicated to this phenomenon.

Keywords: Kamchatka, Opala, Tolmachyova Lake, Tolmachyova River, kokanee salmon (blueback salmon), coloring
of snow and ice, Chlamydomonas nivalis.
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