PECTABPALINA BUOUWHXEHEPUA MAJIEOHTOJIOI A
Ucueszarowme lNpoTtes3 Jsonouus

AarepoTunbl ana penbduHa NMUHrBUIHOB
eXXemMe Cs4YHbIN HOYYHO-UHPOPMALIMOHHbBIN XXYPHOA

BMIIIIP uauku
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[n1asHble membl Homepda

/lnaepbl HAyK1

Nno JIECTHUUE BBEPX, K CBOBO/AE! 4
[Tpe3udeHm PAH IOpuli Ocunog — o0 cmpacmsx 80Kpyz )
akademuu, NPOU3B0/1E YUHOBHUKOS U Hadexcde Ha yqwue il
nepcnekmusel pocculickoli akademuyeckol HayKu

MATEMATUKA BbICLUEW MPOBbI 12
Pekmop MI'Y um. M.B. /lomoHoco8d, suue- s
npe3udeHm PAH akademuk Bukmop CadosHu4uii — o
06 yHUsepcumeme, 0 Mamemamuke, o Hayke, o 6ydywem

MOA NMAPTUA —
POCCUMCKAA AKAAEMUA HAYK 20

Ho6enesckuli naypeam, nezeHda pocculickoli pusuku, suue-
npesudenim PAH Xopec Angepos no/10H cus, s3Hepauu,
IoMOPd — U y8epeHHoCmu 8 mom, ymo Poccus
cmocem 8 6umatiuiee decsamusemue 8epHymbCa

8 CNUCOK MUPOBbIX HAY4HbIX 1UOEpPO8

MCKYCCTBO C/IYXKEHUA OTYHU3HE 28
Akademuk u 2ocydapcmaerHsbili 0esmens EgzeHuli
Mpumakoe — o0 mecme Poccuu 8 coepemMeHHOM MUpe,
Tpemeeli muposoli 8oliHe u yHUKaibHocmu Poccutickol
akademuu HayK

COAERKAHUE
Mai1 2013

I06unei

®OPMOCT HAYKU B CUBUPCKUX AODUHAX 36
HakaHyHe 135-1emus nep80o20 cubupckozo yHusepcumemad ezo
pexmop akademuk Feopauli Matiep pacckaseigaem o c/1d8HOM
npow/10m, 00cMoUHOM HACMOosULeM U 386€30HOM .
b6ydywem HayuoHasbHO20 Ucc/1e008ame/1bCKo20 ~
ToMcK020 20cy0apcmaeHHO20 YyHUgepcumema

PusuKa naasmol

EC/IUN 3BE3Abl 3BAXKUTAIOT —
3HAYHUT KTO-TO 3TOMY HAYHYH/ICA

10 anpess 8 BaymaHckom yHusepcumeme npowi/io
mopxecmseeHHoe omKpeimue ueHmpa «[11a3meHHele
ucc/n1e008aHUS U mexHoso2uu». O ueHmpe U N1asmeHHbIX
MexHO/102UAX pacckassieaem dupekmop
06bedUHEHHO20 UHCMUMYMA 8bICOKUX memnepamyp
akademuk Baadumup ®opmos

46

3BO/IIOU,MF| Ye/10BEKa

KAK NOABUNOCH
TBOPYECKOE MbIWWNEHUE 52

Xusep lpuHan

Hosble daHHble 06 usobpemamensHocmu opesHux ntodell
csudeme1bCMaByOM 0 MOM, YUMo Meopyeckue cnocobHocmu
HA4ad/u pa3eusamscs y HawWux npedkos HAMHOZ0 paHbUie, Yem
cyumanoce npexcoe



ManeoHTO/N1I0THA

CAMAA AMKOBUHHAA NTHULA 62
1031 ®opdatic u A3Huen Kcenka

Bnazodaps Hoseliwum naseoHMo102u4eckum HaXo0Kam

6b1/1U 06HAPYHEHbI yOuBUMe/IbHble haKmbl U3 380/1H0UUOHHOU
ucmopuu NUH2BUHOB

RO VN T

CoxpaHeHue NpousBeAeHN UCKYCCTBa
AENO O TMBHYWHNX AATEPOTUNAX 70

A>sHuen FpywKuH

BecuyeHHble cHUMKU Havaada anoxu pomozpaguyeckoli
MeXHUKU paspywaauck Ha 21a3ax y nocemumeseli 8bicmasku.
A48 ux cnaceHus 6bl1a co30aHd 8ecbMd He0bbIYHAR 2pynna

BuouHkeHepusa
MCTOPUA O4HOIO AE/IbOUHA 76

Amuau 3Hmc
3anymaswiuce 8 Kpabosom cuske, Camkd 0esnbdUHA NO UMEHU
Bunmep nomepsna xgocm — u yuyeHeble coenanu eli Hogbll

KOorHntuBHbIE HayKu

KOAbl BABU/IOHCKOM
BUB/IMOTEKMU MO3TA 82

O Ko2HUMUBHbIX uccnedosaHuax 8 Kypuamosckom HEUKC-
ueHmpe u 8 cospemMeHHol Hayke 0 Mo32ze 8 Ue/10M — PYKO-
8o0umesib omoesieHUs Helipodu3uo/102UU U KOZHU- )
musHbix Hayk HUL| «Kypuamosckuli uncmumym» uneH- g
koppecnoHoeHm PAH u PAMH KoHcmaHmuH AHOXUH

Cneuua/bHbINA penopTax
AKTUBHO-AAANTUBHBIE 3/IEKTPOCETHU 97

Makcum lNempos

CospemeHHble UHPOPMAUUOHHbIE MeXHO/102UU U HOBAS
3/1eKmpomexHuUKd cdesarom nepedauy 3/1eKmpo3Hepauu
Odewesse U HadewcHee

UAEN ANA HOBOW SHEPTETUKMU

B utoHe 8 CaHkm-Tlemepbypze npolidem nepsas KoHpepeHyus
MO/100bIX yYeHbIX «HOBble MexXHO/102uU nepedayu
3/1eKmpo3Hepauu», opaaHu3osaHHas OAO «PCK E3C», OAO
«HTL ®CK E3C» u Pocculickol akademueli Hayk

Pasoenvl

OT peaakuum 3

Cob6bITHA, GpaKTbl, KOMMEHTapum
70 IET BHAMEHUTOMY «KYPHATHUKY»

™

90

HA TbiICAYY METPOB

noA 3eMAI0 Y CTEH KPEM/IA 92
KPEMHUEBAA TAUTA 94
50, 100, 150 /IeT TOMY Ha3ag, 61, 96
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©Bce npaea 3auileHbl. HekoTopble 13 MaTepuanos [aHHOrO Homepa Gbinn paHee OnyGIMKoBaHb!
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MbI IpoAoJIKaeM IIUKJI HHTEPBbIO

C BblaaIOlL;u.MllCﬂ YUEHbIMU,

onpedensoUUMU CE200H

Poccuiickoil akademuu HaAyK

«/Iudepcmaeo 8 HaAyKe — amo <...> KaApasaH cy0os, Udyujux
80 N1b0Y, 20e nepedHee CyOHO 00N CHO NPOKAA0bIBAMb NYMb,
pasbusas sied. OHo 0o1cHO OblMb HAuboIee CUNbHBLM

U 00J1CHO 8bLOUPAMB NPABUNBLHBLIL NYMb>.

KaJeMHA — 5TO HE TOJBKO APKHE JINY-
HOCTH W BEJIMKHE OTKDBITUA. ITO
YHUKaJIbHOE, €IWHCTBEHHOE B MHUPE

000IIIECTBO yYEHBIX, KOTOPOE 3aHHU-
MaeTcd GyHAAMEHTAJIBHBIMU HCCJIELOBAHUAMU
U CyIIECTBYET HA OCHOBE IIPUHIIMIIA CaAMOYIIpaB-
JIeHUdA. 3aKaHYMBaeTCAd OYepeJHON MATUIeTHUMR
STall pasBUTUA aKajgeMuu. HecmMoTpsa Ha TPyaHO-
CTH, aKafieMud paboTaeT cTabUIbHO U COXPAHSAET
JIAAUPYIOIIHE TO3UINU B HAyKeE.

Jlaypear Ho6eseBCKOM IIpeMUU aKaJeMUK
JK.H. AndepoB B CBOEeM HHTEPBBIO YTBEPHKIA-
eT: dlouTu Bce HOBBIE TEXHOJIOTUU 6a3UpPyIOTCH
Ha dJIEKTPOHUKE U CBA3aHEI C Hel. TOILKO BEPHYB
CcTpaHe JIUAUPYIOIINE MO3UIIUU B HAYKE W BBICO-
KX TEXHOJIOTUAX, MBI MOK€EM 06€CIIeYUTh €€ IIPO-
nBeTaHue. Mbl GbLIM B CIIMCKE MUPOBBIX JIU/IEPOB,
Y MBI JIOJ3KHBI BEDHYTH ce€6€ 3TO MECTO.

«loMHIO, KAK aMepUKaHIIbl HAM OTYaAHHO 3a-
BHUIOBAJIM, YTO Yy HAC €CTh aKaJeMusa, — FOBOPUT
axagemMuk E.M. IlpumaxoB. — Koe-KTo B npaBu-
TEJIbCTBE X04eT B3ATh 32 06pa3elr] aMEPUKAHCKY IO
MaTpHIly, HO OHM 3HAIOT, YTo PpyHJaMeHTa/IbHaA
HayKa pa3BUBaeTCA BHE YHUBEPCUTETOB, B MHCTHU-
TyTaX, KOTOPbIE HAXOAATCA IIPA YHUBEPCUTETAX).

ITo cnoBamM peKTopa MOCKOBCKOTO YHUBEPCUTE-
Ta B.A. CagoBHHYero, aKaJeMusd HayK — MOIIIHAs

www.scientificrussia.ru

ITemp Jleonudosuu Kanuua

cucTeMa, KoTopas crnocobHa pedopMHUPOBATHCH
6e3 IIoCTOPOHHEN nmomMonu: «<KaTeropudyecKky mpo-
TECTYIO IPOTHUB IOMNBITOK OYEPHUTH aKaJeMUIO.
B Hel cocpe0TOYEH OrPOMHBIN HAy YHBINU IIOTEH-
nuajg. OHa JoMKHA OBITH INIABHBIM 3KCIIEPTOM
B HAYYHOM COOOIIIECTBE, OCHOBOM pa3BUTUA DYH-
JaMeHTaJIbHOM Hayku. be3 akaJeMun HayK pas-
BUTUE Hallle HEBO3MOXKHO, U B 06IIIeCTBE BCE JTOJIK-
HBI 9TO IOHUMAThb».

«KoHe4YHO, Hy’HO B aKaJleMHU YTO-TO MEHATD, —
cornantaerca npeaugeHT PAH F0.C. Ocunos. —
Ho penate 3TO Hy:kHO He "4yepe3 KOJIEHO' U He
CO CTOPOHBI, a TE€M JIIOASAM, KOTOpble PaGoTarmT
B caMo¥ akajeMuu. IlocMOTpUTE HA HEKOTOpPHIE
HaIlll UHCTUTYTBl. OHU pa3pabaThIBaloT MHHO-
BallMOHHBIE IIPOEKTHI, 3apabaThIBalOT CPEACTBa,
KOTOpBIE BKJIAABIBAIOT B PA3BUTHE IIE€PEJOBBIX HC-
ciefoBaHUM. YeM 3aHUMAThCA B HAyKe, KaK BECTHU
HCCJIe/IOBAHUSA — 9TO He YUHOBHUKMU JOKHBI pe-
IIaTh, a yUYEeHBIe».

29 Mas HBIHENITHETO rojla COCTOATCA BIOOPHI HO-
BOTO IIPE3UECHTA AaKaJAEMUM, KOTOPbIE OIIPEAEIAT
IyTh €€ pa3BUTHUA Ha Oiamkanmue rogael. HeT co-
MHEHUMH, YTO yUeHbIe CIeJIal0T CBOU BBIGOP B I10JIb-
3y pocTa, IIporpecca 1 06GHOBJIEHUH. |

Pedakuyus wypHana «B mupe Hayku»
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flo /\eCTHMue BBepX,

K CBOBOAE!

Bnepsble 8 kabuHeme npe3udenma PAH caywaro cmuxu.

— OHu cgoeil My3blkoil, 0bpa3amu, Kkpacomoil ieuam cepoue U 3acmasisiiom
dymams, — ckasan FOpuii Cepzeesuu Ocunog, ko20a s NONPoCcu1
umo-Hubyowb npouecms. Imo bvLau cmpoxu Illapas Bodaepa:

Tebs, kak c800 HOUHOIL, 6e3yMHO 5 110610,

Tebs1, 8enUKY0 MONUANILHULY MOHO!

Tt — ypHa 2opecmu; mbl cepoue ycaanicoaeuld,

Koz0a Hacmewrnugo meHs 80py2 nokuodeuln,

U HedocmynHee MHe Kaxcemcsl 8 mom mue
be30oHHas na3yps, kpaca Houell moux!

OBOPAT, YTO MaTEMAaTUKU — «CyXapu», HU O YE€M TO-
BOPUTB HE MOT'YT, KpOMeE Kak 0 QyHKIIUAX, UHTerpa-
Jax 1 IPOYMX MaTeEMaTUYE€CKUX 3araZlkax, KOTOphIE
HaM, o6bIBaTe/IsIM, HU4ero He ToBopAT. HaM Tonbko
ocTaeTcd NOJJaKUBaTh U COIJIallaThCHA, YTO BCE 3TO OYEHb
BaKHO.

Cynp6a nogapuiaa MHe C4ACThe 3HATh BbIAAIOIIMXCA MaTe-
MaTHUKOB M OJJHOBPEMEHHO Npe3nzeHToB — M.B. Kenapima
u 1. Mapuyka. O6a 6bIIU JI0JbMH BeCEJIBIMH, HE CTOPOHU-
JIACBh XOPOIINX KOMIAHUU U 3aCTOIMNM, ObLIIN UX AYIIOH, pas-
6UpaJIuCh B My3bIKe, II093UHU, JKUBOIIUCH, TeaTpe.

I0Opuii CepreeBud OCUIIOB IIPOJIOIMKAET 3TY TPAJULIMIO Ma-
TEeMaTUKOB U IIPEe3U/IeHTOB. 3Ha10 06 3TOM He IIOHACJIBIIIKE,
Y HBIHEIIHASA Hallla BCTPeYa TOMY IIOATBEPKICHUE.

Hauanace oHa c Toro, uro lOpuii CepreeBud K pajJocTHu
IJIaBHOTO IPOAIOCEPa U JUPEKTOPa TeJleKoMITaHuM «O4eBU-
HOE — HEBEPOATHOE» U KypHaa «B mupe HayKu» CBeTIaHbI

ITonoBoii, KoTopasa cHuUMaja 6eceqy AJd TeJemporpaMMbl
«O4eBUIHOE — HEBEPOATHOE», IIPEAJIOKUI CHATD TajICTYK,
9YTOGBI YyBCTBOBATh cebsa cBoGoAHEN. B TOT MOMEHT A mo-
HSJI, 4YTO PA3TrOBOP CJIYYUTCA OTKPOBEHHBIH, II03TOMY CTH-
XU B HEM IO/ HBI 0643aTeJIbHO IIPUCY TCTBOBATh.

«maBHOE, YTO €CTb B akKagemMmun Hayk, —
camMmoynpaBiieHne»

— BOKpyT aKaJileMHH HayK M KPecJia IPe3uAeHTa B IPea-
BBIGODHBIH IIEepHOJ HAKAJIAIOTCA CTPAcTH. Bo-mepBhIx,
HEeMaJI0 JKeJAIOIMHUX OBITh B3TOM KaGHHeTe H, BO-
BTOPBIX, NOSABHJINCH MUHHCTPBI, KOTOPBIE MPEAJaramT
BOOOIIE 3aKPBITh aKaZeMHUIO0. UTO IPOHCXOANT?

— CuTtyanus He TO 4YTO CJIOMHAas, a CKOpPee B oIpeje-
JIEeHHOM cTeneHU abcypaHas, IIOCKOJBKY BEJOMCTBO, KO-
TOpOe JI0JIZKHO KOOPAUHUPOBATE HAYKY B CTPaHe, HaCTPO-
€HO, Ha MOM B3IJIAJ, Bpamk/JeOHO K aKaJeMUU U ydeHBIM.

B mupe Hayku [05] mai 2013 | www.scientificrussia.ru 5
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cmpeye 8 JJome y4eHbix ¢

IIprueM BeJOMCTBO 3T0, 6€3yCJI0BHO, B 3HAUYUTEJIBHOU Mepe
pacTepsio cBoM GYHKIWY KOOPAWHATOPA HAyYHO-TEXHHU-
4ecKOl IIOJIUTUKM B cTpaHe. TaM ocTajoch Majo cIelua-
JINCTOB HeoOX0AMMOH KBaJu@UKAIIUU, II03TOMY AUajora
C HayYHBIM COOGIIIeCTBOM He noyydaeTcd. HekoToprle yu-
HOBHHUKH BC€ XOTHAT CJIe/IaTh II0-CBOEMY, C IOMOIIBIO NAJIKH.
MHe KaKeTcs, OHU He IOHUMAIOT, Kakad IIpobjaeMa mnepej,
HUMU CTOMUT. B ToM, UTO B cTpaHe ¢ HayKoH jfiejia o6¢cTOAT
He TaK XOpOIIIo, KaK X0TeJI0Ch 6bI, 06BUHAIOT PoccuiickyIo
axajeMHuIo HayK. KoHe4YHO, C 3TUM f COrsIacUThCSA HEe MOTY.
K Tomy ke popMa BhICKA3bIBAHUSA MbIC/IEHl YUHOBHUKAMU
IIOpOM coBCeM HENPUCTOMHA M OCKOPOUTENbHA: TOBOPUT-
cdA, YTO JIOAU JerpaAupoBaJIi, YTO OHU HUYETro He MOTYT,
acpeay HUX, HAIIpUMep, U T€ y4eHble, KOTOPHIE elIlle Je-
JlaJI1 M ATOMHBIY, ¥ KOCMHUYeCKHI npoekTel. EcTecTBeH-
HO, 3TO o6mIKaeT ymojeld. Bropoii MmomeHT. MBI, HABEpHOE,
MaJlo paccKasplBaeM 06 akaZeMUU HayK, U o6IIecTBEH-
HOCTB ILIOXO 3HAET, UYTO y Hac npoucxoaut. Ho akagemusa
HUKOrZa He ObljIa MyGIMYHON M OTKPBITOM OpraHU3allu-
elf, 3To Nnpexe Bcero npodeccuoHajlbHOe o6pa3oBaHUe.
U 1 He IpUEMJIIO, KOTZja TOBOPAT, HAIIpUMep, YTO IIporpaM-
MBI KAHAUJATOB B YJI€HBI aKaJleMUU HYKHO BBICTABJIATH
Ha calTbel, obcyxaaTe B HTepHeTe. TaKOro He MOKET
OBITH! OTO MOA TOYKA 3PEHUS.

F)I/[iieiimém H.I. Bacos bnv'L.-}Kbc'z&Hud cnesa)
Nl £ i | B

— IIPOTHB 3TOro TPyAHO BO3Pa3UTh.
— Boulee cepbesHada npobyieMa COCTOUT B TOM, UTO obIie-

CTBY YCUJIEHHO HaBA3bIBA€TCA MBICJIb: aKajeMudecKas QyH-
JaMeHTaJbHas HayKa GecllepclieKTUBHA, OHA Jerpajupy-
€T, CUCTeMa yIpaBJIeHUs IOJHOCThIO GI0POKPATU3UPOBAHA,
B aKaJieMUU paboTaroT JIIAM, KOTOPbIE HUA HA YTO HE CII0C06-
HbIL. VeT sBHAsA noaTacoBKa Hudp.

— Ilpu xeJlaHHHM MOXKHO HaHTH BCe, UYTO yrogHo. Berio
GBI 3TO caMoe 3KeJIaHHe, a OHO Y YHHOBHHKOB €CTh.

— ToT e npecyIoBy ThIl MHJEKC IMTUPOBAHUSA, yIIOMUHA-
HUA B KypHalax, Ha KoHpepeHuuax u T.4. f npuseny naH-
HBbIe MUHYBIIEro roga. B akagemun pa6oraeT okoso 15%
BCEX YUYEHBIX CTPaHHbl. 13 Bcex Hay4YHBIX NyOIMKaNui yde-
HBIX Poccuu okoso 60% ny6aukanuil — COTPYIHUKOB aKa-
AeMuu Hayk. Eciau eme BCIIOMHHUTB, 4TO okoio 30% 1mmy-
6auKanuil BeAyMIUX YHHUBEPCUTETOB CTPaHBI CAeIaHBI
cydacTHUeM COTPYAHHUKOB aKaJeMUHU, TO 6oJIbllle HUYEro
Y FOBOPUTH HE HAJI0 O posiu akajgeMuu. OgHako nudpsel Uc-
KaKaloTCs, M BCE C €JMHCTBEHHOM I€/IbI0 — NPUHU3UTH
U OIIOPOYUTH aKajeMmuro. CosfaeTcd BIeyaTI€HHUE, UTO XO-
TAT U3MEHUTH KOHTYPBI CaMOI HayKHU B CTPaHe, IPUYEM 3TO
nenaercd 6e3 o6CyKACHUA C JIIOJbMHU, KOTOpble paGoTaloT
B HayKe. He oxoJio Hee, a BHyTpU. OpraHu3yoTCA CTPaHHbIE

KOMUCCHHU SKCIIEPTOB.

Bo epems 3acedaHus npaeumenbcmea
4 - - &
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OprblmUe CynepKkomMmnetomepHo2o yeHmpa e akademuu Hayk-- -

— 51 BCHOMHHAaI0 COBMECTHOE 3aceJaHHe ABYX aKajge-
MU — GOJIBINOH M MEAUIMHCKON. O4YeHb MHTEpPECHOE
U BasKHOe ObLIIO coOpaHue. U Ha HEM He OBIJIO HU OZHOrO
YMHOBHHMKA, CBI3aHHOrO ¢ 3ApaBooxpaHeHueM. Kak aTo
MOTJIO IPOU30HTH ?

— 9710 abCOJIIOTHO CKaHAJIbHAA CUTyanusa. Mbel o6Cykaa-
1 Tpo6JIeMy 3/I0POBbS JTIO/IEN, YTO MOTYT CAEJIaTh MEIUIIN-
Ha U HayKa B LIeJIOM, KaKHe Y Hac o0Iue eju U Kak UX J0-
cTuub ¢ dexkTuBHEe U O6bIcTpee. BeLIU caenaHbl HHTEpec-
HBIE U BajKHBIE JIOKJIAIbl, OJHAKO B 3aJjIe He ObLJIO HU OJHOTI'0
YUHOBHUEKA N3 MUH3paBa, XO0TA MbI nIpuriamaiu. HuU£KTo
He IPUIIIEJ, ¥ [I0CJIE 9TOr0 OHU PACCYHIAAIOT 00 Yy dIIIeHUN
Jies1 B 3[paBOOXPaHEHUU.

— BoJiee TOro, KaskKabIi rox aKkafeMusa MPeJOCTaBIAET
0630p AOCTHIKEHUI, CAeIaHHbIX B MHCTUTYTax PAH. Bbl
KOMY MUX IpeaocTaBJideTe?

— IIpe3ueHTy, B IPaBUTEJIbCTBO, B MUHHUCTEpCTBA. [ly-
Malo, B MUHUCTEPCTBAX UX HE YUTAIOT.

— B 0AHOM M3 BBICOKUX KaGHMHETOB s YBUAEJ CTONKY
Bamux oT4eToB. IIaKkeThI He OBLIM pacnedYaTaHbl. X03d-
MH KaOMHeTa BCEpPbe3 NMBITAJICA YOEAUTH 3Ky PHAJINCTOB,
YTO HAyKH B CTPaHe HeT.

— TunuyHaa kapTuHa. f 3TUM He TO 4TOOBI yAUBJIEH,
a oropuyeH U oGecriokoeH. HeraBHO A oGpamiajicad K Ipe3u-

Cb.E. [lamoHom & npe3uduyme PAH ',

J€HTyY OTHOCUTEJIbHO CUTyaIlMHU, KOTOopad CKJaJAblBaeTCsd
B CTpPaHe BOKPYT HayKH B II€JIOM U aKaJ€eMHH HayK B 4yacT-
HOCTH. Ha 3Ty TeMy y Hac COCTOAJICA OYEHb COAEPIKATEIb-
HBIM U IUIOJOTBOPHBIN pasroBop. S He yIIOJTHOMOYEH pac-
KpBIBATh €T0 COJIEP:KaHNe, HO PeaKIuA TJIaBbl rocyJapcTBa
M€HHA YCIIOKOUJIA.

— Bynem HafeAThCA, YTO CUTyanua usmenurcsa. U Bce
K€ MHOTHX yAHMBJAET 00CTaHOBKa, KOTOpad CKJAaAbl-
BaeTcs BOKPYr axKajgeMuu. MUHHCTPOM IIO HayKe CTaJl
pexkTop HHCTHTyTa CTAaJIN M CINIAaBOB, ZOKTOP HayK. OH
3Ke JOJIKEH 3HaTh, YTO BCE JOCTHKEHHUS €ro HHCTUTYTa
M OTPAacCJIH AepiKaTcA KaK pa3 Ha paboTax y4eHBIX aKa-
pemMun?

— Hexkwnii yesloBeK 0ueHb XOTeJI IPUUTH K BaM B TOCTH, CTaTh
aApyroMm ceMbd. OlHAKO eMy 10 KAKMM-TO IIPUYMHAM OTKa3a-
. VimeeT JIu ITpaBo 1oCcJje 3TOr0 OH OT3hIBAaThC 00 3TOM ce-
Mbe I10x0? HeT, koHeuHo. Ilo kpaiiHell Mepe, 110 3TUYECKUM
coobpakeHuAM. [lae 3Had 4TO-TO, IOPALOYHBIN YeJIOBEK HU-
KOI'/la He CTaHeT o0CyK/JaTh CEMbIO. A Y HAC HEKOTOPBIE BBICO-
KM€ YMHOBHUKU, B TOM YHCJI€ U MUHUCTPEHI, XOTEJIU B pa3HbIe
BpeMeHa, YToObl UX U36pajau B aKaJeMHUIO HAyK. 3a OJHOro
3 HUX IIPU TAHOM T'0JIOCOBaHUU He ITPOroJIoCcOBaJl HA OUH
13 20 YIEHOB dKCIIEPTHONM KOMUCCHUU. AKaJeMUs — OpraHu-
3anusa AeMOKpaTHYecKas, II09TOMY KaHAUAAT ObLI TOIyIIeH
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BHAEOBEPGHH MHTEPBLID:

1 M3pausns LllumoHom Mepecom

K TAafHOMY TOJIOCOBAHMIO II0 OTZAEJIEHHUIO COOTBETCTBYIOIINX
HayK. B HeM npuHHMam ygactue yxe 109 genosek. Pesyib-
TaT TAHOTO0 roJIOCOBaHUSA: TOJIBKO ABoe GbliIM 3a. M nocie aTo-
ro «KaHAuJaT» Ha4MHaeT PacCyJaTh, 4YTO aKaJeMUd «ILJIO-
Xash» ¥ «cTpaHe HUKAKOH I10JIb3bl HE IPUHOCHUT.

— 51 Xouy HalIOMHMTB, UTO B HadaJje 1990-x rr. ceMb
MHHHCTPOB M BHIle-IIPEMBEPOB NBITAJIHUCh NPOGUTHCA
B aKaieMuio. CYUTaJIH, UYTO TeNephb UX 06A3aTEILHO H3-
GepyT, MOTOMY YTO OHHM — Ha4JaJbCcTBO. K uecTtn akane-
MHH, HUKTO He IIpoireJi. Bce-TaKku 3/1eCh OLEHUBAIOT pe-
aJIbHBIE 3aCJIyTH YeJIOBEKa.

— C 5TuM 4 cornacuthbes He mory. Cpeayu MUHUCTPOB €CTh
JIIOAY BBICOKOM KBaMUGUKAIIUU, UMEIOIINe IPAMOe OTHO-
meHue K Hayke. CiaelyeT IOMHUTB, YTO rOCyJapCTBEHHAadA
JOJI3KHOCTB HE CIIOcO6CTBYeT N30paHUIO YeIOBEKa B aKaje-
MHUIO HayK. BripoyeMm, ciaydaroTcs ¥ IPOKOJbI, KOTJa OY€Hb
XOPOIIUX YYEHBIX II0 3TOHU IpUYnHe He n36uparT. Bo Bcem
Hajo cobirogaThk Mepy. S HHUKoraa He 3a6yAy CHUTyalUIo
B Hauasle 1990-x rr., Korja pemanach cyAab6a Hayku B Poc-
cun. Ha 3acegaHum nmpaBUTeNbCTBa OBIBIINUA MHHUCTP
1o HayKe (He 6yay HasbpIBaTh ero ¢paMUINIO) BEIBECHII I1JIa-
KaT, 00bACHAOINNN CTPYKTYpPy HAyKHd CTPaHBI, TaM GbLIN
HapHCOBAaHBI BCEBO3MOKHBIE O0/IbIIINE U MaJeHbKHE KyOu-
Ku. MBI c akaJleMUKOM AHpeeM ['oHYapoM CMOTPUM U HU-
4ero NOHATh He MoskeM. HaKkoHell, B caMOM HUKHEM IIPaBOM
yINIy YBUAEIU MaJICHbKUI KBaJpaTHUK, IJe OblJIO HAllMCaHO:
«JocygapcTBEeHHBIE aKaJleMU U HayK». AHApel AjleKcaHApo-
BUY He BblAEpKaJ, copBauca. Cupocun: «Korga Bel BCTpe-
YyaeTech C MHOCTPAHIIaMHU U yIIOMHUHAaeTCs CJI0BO “Hayka’,
C KaKOM opraHu3alyeld OHO y HUX accouuupyeTrca? IleTp
ABEH TYyT e 3aMEeTUJI, UTO «A Pa3MBILILIATh HE HAJI0: C aKa-
aeMmuel Hayk». Borrpoc GbLJI CHAT C IOBECTKU JHA.

— B ucropuu Poccuu OCTaNUCh ABE CTPYKTYPhI CTOJb
COJIMZHOTO BO3PacTa, — IEPKOBb U aKaJleMus HayK. Ilo-
3TOMY KaXX/{0€ IIOCATATEJbCTBO HAa HUX A paCCMaTpPUBaJ
ObI KaK IIOAPLIB FOCYAapPCTBEHHOI 0 yCTPOiicTBa.

— KoHeuHo, cucteMa y Hac HHEpLIMOHHAA. B TeyeHue MHO-
TUX JIET aKaJeMUA HaCTPanBaJjach Ha COBCEM JAPYTYIO CUTY-
anuro. OHa pa6oTaJia IIpU APYTOM CTPOE, B MHBIX YCJIOBUAX.
Besyci0BHO, B aKaileMUH HYKHO YTO-TO MEHATD, HO Jle/IaTh
9TO HYKHO He «depe3 KOJIEHO» ¥ HE CO CTOPOHBHI, a C IOMOIIIBIO

Tex JIIoJIed, KoTopble paboTaloT B caMol akajgeMuu. ITocmo-
TpUTE HAa HEKOTOPBIE HAIIM MHCTUTYTHL. OHHU paspabaThl-

BaIOT MHHOBAIIMOHHBIE IIPOEKTHI, 3apabaThIBAIOT CPECTBA,
KOTOpBbIE€ BKJIaALIBAIOT B Pa3BUTHE IIEPEOBBIX HCCIIe0Ba-
Huit. HaBepHoe, akajeMusa HEMHOI'0 TPOMO3/IKa, HO IVIaBHOE,
4TO B HEH €CTh, — caMoyIllpaBjieHue. YeM 3aHUMaThCA B Ha-
YK€, KaK BeCTHU HCCJIEJOBAHUA — 9TO HE YNHOBHUKM pella-
IOT, @ yY€HBbIE. A HAM F'OBOPAT, YTO MBI yCTAPEJIH, YTO HUYET0
HE IOHUMAa€eM U HyH/JaeMCA B MEHEIKepax.

«Ecnn canepoBaTb YKa3aHUAM YNHOBHUKOB,

Al fo/mKeH 6bin yBonuTtb MepenbmaHa»

— MHe KaKeTcCsd, YTO OCHOBHasA NPUYNHA KPUTHUKHU aKa-
AeMHH HayK 3aKJIO4YaeTcA B TOM, 4TO B Poccuu Gblaa
HPaKTHUYECKHM JHKBHAMPOBaHAa HNPHMKJagHas HayKa.
U 3Ty omuGKYy, YMBIIIJIEHHO HJIHA OT HEIIOHMMAaHUs, IbI-
TalOTCA NPUNHNCATh aKajiemuu. Pa3Be He Tak?

— 51 monmHOCTBIO € BaMHU corilaceH. Kak pasBuBaiace Ha-
yKa B 60JIBIIION CTpaHe, HAaIIpuMep B TaKoM, Kak COBEeTCKUI
Co103? Bplj1a IOCTAHOBKA KPYITHBIX I'OCYAaPCTBEHHBIX IIPO-
6;1eM, ¥ pelIuTh uUX 6e3 HayKu OGbLI0 HeBO3MO:KHO. Cefigac
TOBOPAT O TOM, UYTO HYKHBI MYJbTUAUCIUIINHAPHBIE HC-
cJIeJOBaHUA, HO OHU BCerJia CyIIeCTBOBAIU B HayKe. Bo3b-
MUTE TOT ¥Ke aTOMHBIN IpoeKT. KTo B HeM y4yacTBoBal? du-
3UKH, XUMHUKH, MAaTEeMaTHUKH, T'€0JIOTY, IICUXO0JIOT'H, HE TOBO-
pd 06 nHKeHepax. OTO GbLIO MOIIHOE MEXKAUCITUILIMHAPHOE
nerictBo. [Ipobiiema o6 beUHMIIA BCEX, U ITOABUJINCH HOBBIE
HanpaBJeHUs B QU3UKe, MaTeMaTHUKe, APYTUX OTPacifax.
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M 3T0 a6COMIOTHO NpaBUJIbHO. Hy®HBI KPYIIHBIE IPOEKTHI.

Ho Henb3s 3a0bIBaTh, UTO pyHAAMEHTAIbHAS HAyKa pa3BU-
BaeTCA U U3 IIPOCTOTrO JIIOGONBITCTBA, X UCXO/ A U3 BHYTPEH-
Hel JIOTUKU HayKH.

— EcTh Takas ugea: coépaTs Bcex CIIENUATNCTOB, IO-
CaJuTh UX B OHO MECTO, a CBEPXY 3aChINaTh A€HbLraMH —
cpa3y pemiaT BCce IpoGJIeMbI.

— XoTsa 6bI KOPOTKOE BpeMs IIOCUJIeTh Obl B TAKOM «KOP-
3uHe»! MbI kynuiau 6bl xopolliee obopy/loBaHue, IO AepKa-
11 661 MoJtoziekb. KeTaTH, y Hac B akaieMUH IIPOM30IILIO KO-
PeHHOe U3MEHEHMe: IOLIJIU MOJIOAbIe KaJAphl, B HEKOTOPbIE
HUHCTUTYTBI CTOUT o4YepeAb. BiacTbh mpoABUla MyApOCTb,
KOT/Ia pellaiy BOIIPOC C JKUJIbEM, IIOAHAIU 3apIljaTy B aKa-
JeMUHY, HadaJjo IoABIATHCA 1 000py/loBaHHE.

— HepaBHO s moGObiBaJ B PocToBe, Ha YpaJje, TaM, rae
€CcTh YHUBEepcUTEThbI. IM BBIEJAIOT OrPOMHBIE CpeEA-
CTBa, OHH Ja’Ke He yCII€BAaIOT UX OCBOUTh. Bam ¢puHaHCH-
POBaHHE COKpallaloT, a TaM Pe3KO YBeJIHYHUBaloT. Hesb-
35 TaK NPOTHBOINOCTABJIATEL aKaJIEMHIO M By 3bI?

— KoHeuHo, Henb34. ['ocyapCcTBO BBIIEINIIO OYEHDb 6OJIb-
mue JeHbru Ha HayKy. Ho Kak pacnpeaensaoTca 3TU Cpef-
ctBa? Ha 3aceqanuu coBeTa 6e30IacHOCTU I OTMETHJI, YTO
O4YeHb 0OJbIINe CYMMBI OBIIN BBIJIEJIEHBI YHUBEPCUTETAM
Ha CyIIePKOMIIBIOTEPHI. B cBoe BpeMs, Korja s 1o6uBajca
JAJI51 CBOETO MHCTUTYTA MOJIy4deHUd «dabbpycar, g BbICTyHAJ
B BIIK CoBeTa MUHHUCTPOB, IJile 060CHOBAJI, 3a4€M HaM 3TO
HYKHO. Bce mHTepecoBanuce, Kakue IIpo6aeMel Mbl Oyzem
peliaTh, eCcTh JIM CIIENUAJIUCTHI, KOTOPble MOTYT paboTaTh
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C pekmopom MI'Y um. M.B. JlomoHocoga B.A. CadogHu4um

Ha TaKo¥ MamuHe U T.7. [IpydyeM pedpb Ilja He TOJBKO 00
060pPOHHEBIX 3a/Jadyax, HO U 0 TOM, YTO MBI MOM¥EM JaTh Ha-
poAHOMY X03AHCcTBY. TOJIBKO IOCJI€ BCECTOPOHHETO aHAJIH-
3a mybeAUTeIbHON 3aIUTHI CBOUX IMO3UIIUNA MOMKHO OBLIO
MOy YUTh MOIIHBIN II0 T€M BpeMeHaM KoMubioTep. Cerof-
HS CyHNEePKOMIIBIOTEPBI Pa3faloT JETKO, HE yYUThIBad KOH-
KPEeTHYIO CUTyaluio. beaycioBHO, MBI pajbl, YTO B YHUBEP-
cuTeTax MNOSABUJIOCH Xopollee o6opyaoBaHue. Ceityac B3a-
MMHOE IPOHUKHOBEHNE YHUBEPCUTETOB U aKaJIEeMUU HayK
Ha/I0 pacCIIUPATE JIJABUHOOOPAa3HO, U OHO PeaIbHO IIPOMCX0-
AUT He Ha GyMmare, a B :KM3HU. Y HAC €CTb HECKOJIBKO COTEH
kadeap, U HAlllU JIIOAU IIPENOAAIOT B YyHUBEPCUTETAX.

— Ho Bce-TaKH B Hallled CTpaHe TPYAHO IIOJHOIIEHHO
BecTH hyHAaMEHTAJIbHBIE HCCIEAOBAHUA B By3ax.

— KoneuHo. He xouy HUKOro obukaTh, HO 4YTOOBI 3aHU-
MaTbca GyHAAMEHTAJIBHON HAyKOM, HY'KHO OTAABaTh eu
Bcero ce6d. MlHora 1 Ha ITpenojiaBaHue BpEMEHU He OCTaeT-
ca. Korga s 6611 ipodeccopoM YHUBEPCUTETA, Y MEHS ObLIO
HECKOJIBKO y/a4YHBIX C HAYyYHON TOYKHM 3PEHHUs JIET, Korja
MHE yJaJIoOCh CUJBbHO IIPOABUHYThbcA. OJHAKO Aame ogHA
JIEKIMA B HeJIe o Obljaa UId MEHA B TO BpeMsd GOJIbIIION Ha-
TPy3KOH, XOTA 1 YUTAJ KypPC, XOPOIIIO MHE U3BeCTHHIN. ITo-
9TOMY COYEeTaTh IIOJHOIIEHHbIE 3aHATUSA HAyKON U IIelaro-
TUYECKYIO JeATEeIbHOCTb UYpEe3BbIUYalfHO CJIO¥HO. Bce aTo
HE 03HA4YaeT, YTO B By3aX HET HAyKHU. Ec/iu MBI Bo3bMeM, Ha-
npumep, MI'Y unu CII6TY, To TaM MHOTO XOPOIIUX YYEHBIX,
KOTOPBIE IPEKPACHO COYETAIOT HAYKY U IIpeNnojaBaHue.

— Ecau ciexoBaTh PacCHOPAKEHHAM YHMHOBHHKOB,
TO HyKHO ObLIO yBoauTh KypuaToBa, XapuToHa, Kopo-
neBa, CaxapoBa, Keaaslmna ¥ MHOTMX APYTHMX BbIJalO0-
IMXCS yYEHBIX, IOTOMY UTO y HUX He Gb1JIO My GiInKa i
B OTKPBITOM NMeYaTH.

— 9To Xopommit npumep. Ymcio my6iIMKanuil coBceM
He oNpefiesIIeT BKJIAJ YeJI0BEKa B HayKy. fl 4acTo mMpUBOMKY
npuMep IlepespMaHa. 3a MHOTO JIET OH He OIyOGJIUKOBAJ HU
ofHoM paboTel. Eciu cileioBaTh yKa3aHUAM TEIEPEITHEr0 MU-
HUCTEPCTBA, A J0JIKEH ObLII €r0 yBOJIUTD, BEITHATD 13 CaHKT-
INeTepbyprckoro otaesieHuss CTEKJI0BCKOro MHCTUTyTa. Ho Bce
TMIOHMMAaJIY, KAKOU OH IIPeKpacHbIM MaTemMaTHK. M oH caenan
paboTy, 0 KOTOPO¥ Tenepb TOBOPUT BECH MUP, a 110 0pHUIIaIb-
HBIM IIPaBUJIAM €T0 CJIE€[0BAJIO0 YBOJIUTh U3 UHCTUTYTA.

www.scientificrussia.ru 9



BUIEOBEPCHHA NHTEPBDIO:

«fl MOHAN, YTO NPOXKUJ XKN3HDb
B BENIIKOM CO061ecTBE YUeHbIX»
— Ilpuines MOMEHT CIIPOCUTH: BbI HAETE Ha BHIGOPHI?

— He nay. Cumralo, 94TO JOKEH ObITh HOBBIU YEJIOBEK,
C HOBBIMHY B3IJIIJaMU, C 3aI1aCOM YHEPTHUU. ITO OYEHb THA-
JKeJiadg Homa. B oriimywme ot HpOHIIIbIX BpeMeH — COBETCKO-
T'O M1 HapCKOro BpeM€HH!, Korjga B (i)yHKI_II/II/I IIpe3n€eHTa aKa-
JIEMUH He BXOANJI0 GeCKOHEYHOe BBIGMBAHUE CPEJCTB IS
HayKH. /[a 1 He OCKOPO6JIAIN TOrAa yYeHbIX, HOHUMAaJH POJIb
HaykH B o6iecTse. B 1991 r., koraa a corylacuicd 6aajIoTu-
PoOBaThbCsA Ha IIOCT IIPE3NACHTA, 1 HE IIOA03PEBAJI, YEM IIPpU-
AE€TCA 3aHUMATbCA. Tor;[a B MOEM IIOHMMaHHWHU BCE 6I:IJ'IO I10-
npyromy. Ilepeno MHOI cTosAIU 0Opa3bl BEJIUKUX ITpEJIe-
CTBEHHHKOB, A IIPEACTABJIAJ, YTO OHHU A€JIAJIU. L[a. Yy HUx
ObLIU TPYAHOCTH, 1 OHU UX IIPE€OAOJIEBATIN, HO TPYAHOCTHU
GBIBaIOT Pa3HBbIE. Ecnu P€Yb UAET O KPYIIHBIX ITPOEKTaAX
U IporpaMMmax, TO He KaJIKO HU BpEMEHU, HU CHJI, YTOOHI JI0-
cTU4Yb Henu. [IpesnieHT akageMU U Hay K JOJI¥KEH He IIPOCTO
paboTaTh B aKaJleMUH, HO CIYKUTH el.

— MHe AOBOAUJIOCHh BUAETH, KaK PELIaJIA T€ UJIH UHbIE
nporpammMmel HecmesaHoB, Keaaeim, ArekcaHapos, Map-
gyK. IX Bcerpa noaaep:KkuBaju. Sl HIOMHIO, KaK BbI IIPUIII-
JIM Ha 3TOT IIOCT. BaM nmpuIiIocs BCce NpoGuBaTh, MpHUYeM
COIIPOTHUBJIEHHE BJIACTH GbLJIO OTUYASHHOE.

— Panbiie IIPE3NAECHT aKaJ€EMUU 6LIJ'I O4Y€Hb MOIIHBIM MH-
CTPYMEHTOM B peIlIeHUH 06X BompocoB. OH UMeJs mps-
Moli BbIX0Jl Ha [eHepabHOTO CeKpeTapsi, Ha mpe/ceaaTes

CsemepaHamu PAH e [leHb [Mo6edbl
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CoBeTa MUHUCTPOB, U BPA/J JIU KTO-TO OTKa3bIBaJICA BBIIOJI-
HATH UX pacnopaxeHusda. Celiyac cuTyanusa HECKOJIBKO Jpy-
rad. Beixox Ha mpe3uieHTa ¥ IpeMbepa Y MeHA eCTh, HO BO-
IPOCHI PEHIAIOTCSA MOPOM MHA4Ye: OHU «CIIyCKAIOTCS» BHU3,
B MUP YUHOBHHMKOB, & TaM IIPOOUBAThCA KpaiiHe CI0MKHO.

— Bce-TakH X04y BE€PHYTBhCA K BbIGOpaM Ipe3HAeH-
Ta PAH. PaHblIe A cCYUTAJI, YTO BaM HYJXHO yiiTu. Ilpe-
K€ BCEro, 4To0hl OCTATHCA B HCTOPUU OTEeUEeCTBEHHOMH
HayKM IPe3uAeHTOM, KOTOPBIH ee cnac. Ho ceroaus cu-
Tyanusa MeHsSeTCA: MIOKa i He BHXKY YeJIoOBeKa, KOTOPbI
BIpaBe 3aHATH 3TOT KaGuHeT. B HbIHEIIHE BJIaCTH HY K-
HO II0JIb30BaThCH ABTOPHUTETOM.

— Ecuu ero HeT, TO HUYEro He MOJIyYUTCH.

— Y Bac ecTh OrPOMHO€E NPENMYIIECTBO: HUKTO M3 YH-
HOBHHKOB HHYEro He NIOHHMMaeT B MaTeMaTHKe, X O pa-
KeTHBIX KOMIIJIEKCaX, YTO BbI CO3/JaBaJIM, Y HUX CMyTHO€
npeacTasyieHue. Y OCcHUIIOBa €CTh OJHO MPEKPACHOE Kade-
CTBO: B JII0G0i CHTyaliui OH OCTAa€TCHA CIIOKOHHBIM , BbI-
AEePIKaHHbBIM, XOTA BHYTPH IIOPOIi BCe KHUITUT.

— He Bcerna, mHOTAA HEPBHI craroT. OJHAKO €CJIH THI CTO-
Wb BO IJIaBe GOJIBIIION OpraHU3anyy U 3a TO60M NOYTH I10JI-
TOPBI COTHHU THICAY JIOAEH, TO SMOIIMU HAJO0 CAECPKUBATh.
Pyratbca — caMbeIil TpocTol crmoco6 MpoAeMOHCTPUPOBATh
ceba mepen KoJIleraMM, a HAMTH BEPHBIM IIyTh, IOBECTH
110 HEMY — 3/IeCh 3MOIIUU He TpebyioTcA. [Iperpaabl HeJerko
npeoAoJeBaTh, HO APYToro He JaHO.

— 22 ropa Ha IIOCTY IIpe3uAeHTa. UYTOo IOMHUTCA 0C060?

— Bo-niepBhIX, 3acemanusa B Bepxosnom Cosete PCDCP,
rae 6bLIN U KyJla IPUXOAMIIHN JIOAU, KOTOPBIE XOTEJIU PaCILy-
ctuth Axkasemuro Hayk CCCP, co3pats PAH u cpa3y BeIOpaTh
ee wieHaMu 1,5 Teic. yenoBek. Ho s ke 6611 akageMukoMm AH
CCCP! d npumen k Bopucy Hukonaesu4dy EnbuuHy, U cKa-
3aJ1, 94TOo Jies1aTh aTo He 6yay. OH nan MHe KapT-61aHm. S 6611
npe3ujiecHToM-opranusaropoM PAH u ckasail, 4TO Tenepb
KOMaH/0BaThb Oyny a. ByseT nabépaHo Bcero yesoBek 120-150,
AenaThb 3To 6yAeM ITpU aKTUBHOM y4yacTuu yiaeHoB AH CCCP.
Taxk u cirygmiock. A 3aTeM GbLJI ICTOPUYECKUH yKa3 IIpe3u-
JIeHTa 0 Bocco3aHuu Poccuiickoil akageMuu Hayk. AKaje-
musa Hayk CCCP, o cyTH, IpocTo CMeHUJIa HauMEHOBaHUE.
Bo-BTOpBIX, HE3a6bIBAEMBIF MOMEHT — BBIOOPHI ITpe3UIeH-
Ta. Korga ko MHe nnepBeIf pa3 06paTHIINCh, I OTBETHUJI «HETY.

— IToMHI0, penIalolee CJ0OBO CKa3aJ Balll yuuTess Hu-
xosait Hukosnaesuu KpacoBckuii?

— Jla, oH ckasan: «Hago. Bel He uMeeTe mpaBa OTKAa3bI-
BaTbC.

— OH Ob1LJ y6e:keH, UTOo Jy4Ilero BapuaHTa He GbLiIO,
XOTA ¥ HEJIETKO €My OBLIIO OTIPaBJIATH CBOEr0 YUEHHUKA
IIO TEPHUCTOMY Iy TH.

— 9710 6bLIO ApKoe cobepiTue. Ho camaa Gonblnasd LEH-
HOCTB, KOTOPYIO g ITprobpeir 3a 22 roxga paboTel, — BO3MOIK-
HOCTBb BCTPEYAThCA U TOBOPUTH C BBIAAIOIINMUCS JIOABMU.
A nMeJs cyacTbe C HUMM BCTpedaThCs 3/IeCh U 3a IIpejesia-
MU 3TOro kabuHeTa. fl MOHAJ, YTO MPOKUJI KU3Hb B BEJIU-
KOM cooO0IIecTBe yUYeHBIX. BUagumMo, 3To B eCTh caMoe BasK-
Hoe. U cefiyac aka/ieMUs JaBHO IIEPEILIA OT PERUMA BbIKU-
BaHUA K pa3BUTHIO. U cieraHo HeMao. |

becedosan Bnadumup lybapes

0 IpaHu nuyHocmu

IOpuin CepreeBny OcunoB — [OKTOP GM3NKO-MaTEMaTUYE-
CKUX HayK, npodeccop, akagemuk PAH. C 1969 r. no 1993 r. pa-
60Tan B IHCTUTYyTe MaTeMaTVKM N MEXaHUKN YpanbCcKoro otae-
nenna AH CCCP, ¢ 1986 1. no 1993 r. — AMpPeKTOp 3TOro MHCTUTY-
Ta. [TpMHaaNeXuT K ypanbCkon mateMaTUyeCcKon LKONe, yHeHUK
akagemunka H.H. Kpacosckoro. B 1971 r. 3awmtin gucceptauuio
Ha COVCKaHMe YYeHOW CTemneHn JoKTopa Ppu3nKo-maTemaTnye-
cKux Hayk. [podeccop, uneH-koppecnoHaeHT ¢ 1984 r. — oTae-
NneHve MexaHWKM 1 NPoLLeccoB ynpaeneHua (npouecch ynpas-
neHuA), akagemuk c 1987 r.— otgeneHve Npobiem MallunHO-
CTPOEHUA, MeXaHVKM W MPOLeCccoB YynpaBfieHMA (MexaHuKa
1 NpoLecchl ynpasneHus).

AgTop 60nee 150 HayuHbIX PaboT Mo Teopun ynpaeneHns, mate-
MaTnyeckoln Teopum ynpyroctu, auddepeHumanbHbIM ypaBHe-
HUAM 1 NX NPUNOXKEHMNAM.

C 1993 1. no 2004 r. pykosoann MatemaTMyecknm MHCTUTYTOM
mm. B.A. CreknoBa PAH. Mpodeccop MI'Y nm. M.B. JlomoHocoBa.
3a HayyHble paboTbl B 06M1aCTU MaTEMATVKM YAOCTOEH JIeHWH-
cko npemun 1 focygapcTBEHHOW Npemuy B 06NacT HayKu
M TeXHUKW. HarpaxaeH 3onoTon meganbto um. JleoHapfa dn-
nepa PAH, sbicwen Harpagon Monbckon AH (Meganbto um. Ko-
nepHMKa) n 301010 Meganbto um. B./. BepHapgckoro HAH Ykpa-
WHbl, opaeHoM KpacHoro 3HameHn, opgeHamu «3a 3acnyru ne-
pen OTeyecTBOM» BCEX TpeX cTeneHew, opaeHoM AnekcaHgpa
HeBckoro, opgeHom komaHzopa lNonbwun, opaeHom «3a 3acny-
rv» nepBon cteneHmn YkpanHbl. Oduuep n KomaHgop opgeHa Mo-
YeTHOro NernoHa. YneH MHOrmx akagemumii U NOYETHbIN JOKTOP
MHOIVX YHUBEPCUTETOB.

Mpe3npeHT Poccuinckon akagemnm Hayk ¢ 17 pekabpsa 1991 r.
Bo3srnasue PAH B cioxHble ana ctpaHbl 1990-e rr., cbirpan nc-
KNIOUNTENbHYIO POfb B KOHCONMAALUM aKageMUYeckoro coob-
LEeCTBa, B COXPAHEHUN 1 Pa3BUTMN akafeMunm, ee Hay4yHoro no-
TeHuMana u Hay4yHblx KappoB. Mepensbupanca Ha NocT rnasbl
akagemuu B 1996, 2001 n 2006 rr.
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MATEMATHKA

BbiCLLUEH MPobbI

Mpbl becedoganu Ha camom HeoObIUHOM UepodKe 2J1d8HO20 yHUBepcUmema
Poccuu. Yepdak amom uem-mo HanomuHaem 3aji napaameHma AHe uu.
30ecb mak Jce MopHcecmaeHHO, YIOMHO U poncoaemcst ouLyujeHue 8euHocmu.
Bnpouem, pexmop MI'Y nosicHsiem:

— BbLI 06BIKHOBEHHBIN YepAak — TPYObl, KOHCTPYKIIUH,
CTPOUTEJbHEIE jleca. A A BbICKA3aJl CO¥aJE€HUE O TOM, YTO
HET MeCTa /I IPOBE/IeHUA 3aceJaHU yYEHOT 0 COBEeTa, CTa-
pBIY 3a)1 MasioBaT. MOCKOBCKHE CTPOMUTENN OCYIIECTBUIU
3TOT IIPOEKT, U TENEepPb CEAbMON 3Taxk Hallleill 6u6IuOTEeKU
ImpeBpallleH B KoHGepeHII-3al, I7le Mbl He TOJIbKO paboTaeM,
HO U IPUHUMAEM JieJIeTalluy U3-3a py6exa.

— A Beasb raaBHoe 3gaHue MI'Y oTiinuaeTcs BHEIIHUM
BeJINKOJIEMMHNEM, OCOGEHHO €CJIH y4YeCTh, UTO IIOCTPoe-
HO OHO OBLJIO BO BpeMeHa, KOrjia B CTpaHe GBLIM I'oJIox
u pa3pyxa. Ho cpeacTB He moxKaJjeau, BeAb CTajluH CKa-
3aJI, 4TO Ha 3HAHUA M HAYKY ICHET JKaJIeTh HeJIb3d. MHe
06 3TOM paccka3biBaj AsnexcaHap Hukosnaesuu Hecmes-
HOB, KOTOPBI B TO BpeM4 GbLJI PEKTOPOM.

— 5 Tosxe cynuTalo, YTO Ha HayKe U o6pasoBaHUU ToCy-
1apCTBO 3KOHOMHUTB HE JI0JIZKHO, — COIVIalllaeTCs aKaJAeMUK
BuxTop AHTOHOBHY CafOBHHUYMIA.

Tak Havasachk Hama 6ecefa c akageMukoM CalOBHUYUM.
OroBopioch cpasy: OHa ObliIa HEIIPUHYKJIEHHOH, IIOCKOJIBKY
3HAKOMBI Mbl HECKOJIBKO JIECATKOB JIET U 5 JJOBOJIBHO XOPOLIIO,
KaK U BcA obmiecTBEeHHOCTh Poccuu, HHGOPMUPOBaH 0 TOM,
4TO JeJIaeT aKaJeMHUK Ha IIocTy pekTopa MI'Y. BeeM fcHo,
4To 6€3 ero peKoMeHJalluii U MHeHUA NPUHUMAaTh KaKHe-
TO pelleHus B 061acTi 06pa3oBaHUA YUHOBHUKAM Pa3HbIX
ypoBHeH Helejecoobpa3Ho, rojgoc BukTopa AHTOHOBHYA
3BYYUT B 00lIlECTBE YBEPEHHO, yOeAUTEIbHO U, CAMOE IJIaB-
HOE, OCMBICJIEHHO.

Axanemuk CamoBHHUYUU nogapu MHe «CiioBo 0 MOCKOB-
CKOM YHUBEPCUTETE» — JABa TOMA, IJe coOpaHBl €ro BbI-
CTYIUIEHUA U AOKJajbl. OTO U3JaHue — KilIajAe3b ujel, He-
CTaHAAPTHBIX MBICJIEH, 06pallleHHBIX KaK K IIPOIIJIOMY, TaK
u k OyaymeMy. HekoTopble IUTATHI U3 3TOM paboThI A IpUBe-
Iy B KOHTeKcTe 6ecenl. I HauHy, moxkaIyH, co cleayomen:

CnoBo 0 MocKOBCKOM yHMBepcuTeTe:

«Ecmb nu y Mockosciko2o yHusepcumema koJjieau-conep-
Huku? EcmecmseHHblx He 6bL10, Hem u 8 baudscatiuem 060-
3puUMOM, KAK st Noiaz2ar, He npocmampusaemest. Cauwkom
BeNUK pA3pbl8 8 UCMopudecku 00YCNOBNEHHOIU poau U HA-
KOMJIEHHOM Onblme, HAUUOHAILHOM asmopumeme u yueoHo-
HayuHom nomeHuyuane. Y ynusepcumema 300 muic. 8bnYyck-
Huko8. Ce2o0Hs1 Yy Hac pabomaem noumu 2 mwsic. OKMopos
Hayk unpogeccopos. Cpedu Hux csviwe 200 akademukos
u uneHos-koppecnoHdoenmos Poccutickoil akademuu HAyk.
B yHusepcumeme deticmayem okono 400 kagedp u KpynHvix
nabopamoputi. B nocnedHue 200ut bonee 15 moic. abumypu-
eHMos8 Kadcdoe 1lemo COPesHYIMCEst 8 Npase NONACMb 8 UUC-
JI0 HaWuUxX cmyoeHmos. YHusepcumem Henpepsl8HO 0GHOBLS-
em c8oto axkademuueckyo Cmpykmypy. ..

IMopa okoHuamenbHO NOHAMb, umo Mockosckomy yHUsep-
cumemy npuHadieicum ocobas ponb 8 KYJAbMyPHLLX U UHBLX
npeobpasosanusx, ocyuiecmsnsemvix 8 Poccuu. IToHamob
U NPUHAMb XOmsi Obl NOMOMY, UIMO UMEHHO OH 8Ce Nocaeo-
Hue 200bl NOCMOSTHHO20 POCMA COUUANBHOL HANPSIHCEHHOCIU
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BUIEOBEPCHHA NHTEPBDIO:

B TamoAHuH éeHb eMry

8 8blcllell WKONe CHUMANL MYy HANPSAHCEHHOCMb, Opan
Ha cebsi msocenoe bpemsi nocpedHuka mexncdy 2ocyoap-
CMBOM U MHO2OMULIUOHHOU Maccotl itodeti yuauwuxcs u yua-
wux. [Toamomy HamepeHue 8 HeKOMOoPbLX KOPUIOPAX BAACTU
“8bums nod wasinky”’ Mockosckuil yHusepcumem He 6ydem
umems 0ns Poccuu uHblx nocnedcmsutl, kpome yanybneHust
pasnada mexcdy Kyasmypotl U 81ACbION.

— MHe f0BeJIOCHh BCTpedaThea ¢ AjlekcaHapom Hukoua-
eBuueM HecMeaHOBBIM. OH GBI yiKe IPE3HAECHTOM aKaae-
MHH HayK, HO I'IaBHOE, Y€M OH I'OPAUJICA, — YHHBEPCHUTE-
TOM, UM NOCTPOEHHBIM. BbI npuHaIu actacdeTy oT HEro?

— BBUIO HECKOJIBKO 9TAIlOB B UCTOPUU yHUBEPCUTETA —
10 1953 1. 1 no3ike, Koraa ObLI BO3BEJIEH 3TOT YHUKAJIbHBINA
KOMILIEKC. MHe yAa/10Cch IIOCTPOUTD ellle PyHIaMeHTaIbHY IO
6ubnuoTreky, l1lyBaaoBckuii 1 JIOMOHOCOBCKMI KOpITyca, MeAH-
IIUHCKUH [IEHTP, a TaKiKe KOpIlyca, Ky/a Ilepeexasiu Iopuande-
CKHUU, 9KOHOMHYECKUN (PaKyJIbTEThI 1 MHOT'O APYTUX 3JaHUM.
KTo-TO monHTEpecoBaJics y MEHA, KaK 9TO yJaJIOCh CAeIaTh
B Hallle BpeMsd 6e3 GIo[KeTHBIX BIokeHU. Kak Buaure, yaa-
JIOCh, IOTOMY 4TO MOCKOBCKHUI YHHUBEPCUTET — 9TO BCeoGIas
JTI060Bb B HaIIleH CTpaHe, paBHOAYIITHBIX K €ro CyAb0e HeT.

— MHe nIoCYacTJ/JIMBHJIOCh 3HATh BCEX PEKTOpOB MI'Y
nocjeaHux mnoaysBexka — HecmesaHoBa, IleTpoBckoro,
XoxJjioBa, JIoryHoBa. ¥ KasKJA0ro U3 HUX GbLJIO KaKoe-TO
npuctpactue. HecMeAHOB nucaJjl CTUXH, IPUYEM OYE€Hb

®opym «/lomoHocos»

Cynepeviyuciumens «JlomoHocoe»

xopouue, [leTpoBCKHil 3aHHMAJICH ‘HHTEJJIEKTYaJIbHbBI-
MH» IIaxXMaTaM#, NOMOrajJ BoTBHHHHKY, X0XJIOB GblLa
aJbIUHUCTOM, JIOTYHOB CTPOMJI TMTaHTCKHMII yCKOPH-
Teab B IIpoTBHHE... Ay Bac KaKada CTpacThb?

— Ecau roBopuTh 0 IOG0YHOM CTpacTH, TO, KOHEYHO, KOC-
moc. F'eopruii TuMogeeBrdy BeperoBoii mpuIes Ko MHe U I10-
IIPOCHUJI CO3/1aTh HEBECOMOCTb Ha 3eMmiie. KocMOHaBTHI OUeHb
IIJIOXO IIEPEHOCUJIN CTapT, IIepBhble JHU B HeBecoMocTH. IIpo-
6oBasin BrujpobacceifHax, Ha caMojieTaX, HO 9h(PEKTUB-
HOCTb TaKMX TPEHHUPOBOK Obl1a HEBBICOKOH. 1 co3as rpynmny
MEIUKOB, (PM3UKOB, MEXaHHUKOB U IICHX0JIOTOB, KOTOPBIe pabo-
TaJI Ha HallleM TpeHa:xkepe B LleHTpe o AroTOBKM KOCMOHAaB-
TOB. TpeHaskep — eAMHCTBEHHBIN B MUPE, U BCE KOCMOHABTHI,
PpOCCHICKHe 1 aMepPHUKaHCKUE, IIPOXOAUIN HA HEM TPEHUPOB-
KH. PaG0THI B 9TOM HaIlpaBJIeHUH GbLIH IIPOJOJIKEHB], U 1105~
BUJIMICh YeTBHIPE CIIyTHUKA, KOTOPbIE MBI 3aIIyCTHUJIH.

— 9To nepeHOC MaTeMaTHKH B KOCMOC?

— BeasyciioBHO, MaTeMaTHKa TaM IIPUCYTCTBYET, 6€3 Hee I0-
JIETHI HEBO3MOXKHBI. Ho 3TO Gojiee IMMPOKUN B3I/ HA HAYKY,
Ha ’KU3Hb BHE 3eMJIM U HA TO, YTO YEJIOBEK TaM MOKET C/IeJIaTh.

— MHe NOHATHO, NoueMy BeperoBoii o6paTujicsa K BaM.
¥ Hero OBl HeyAa4YHBINH moseT. U KaKk pa3 U3-3a HEBECO-
MOCTH OH HEe CMOT OPMEHTHPOBAThCA Ha opouUTe...

— Jla, g 3HAJI BCe IIOAPOOGHOCTH €ro II0JIETa U OCTAJIbHBIX
KocMOHaBTOB. HepaBHo BasteHTnHa TepemkoBa BeICTyIIala

Bcmpeya 8bicokux 2ocmeli E.

14 www.scientificrussia.ru | B mupe Hayku [05] mai 2013



NOPTAJ <HAVYHAS POCCHA»

B Meduyutckom yeHmpe MI'y

B MI'Y, oHa BCllIOMHHAaJIa Halll TPEHAXKEDP, B TOM YHCJIE U TO,
KaK OHa IepeHOoCHJIa BOCBbMUKPATHYIO IEPErpy3Ky Ha HEM.

— Ecau GoJsblle, TO KPOBb HauyMHAET NPOCTYIATh
CKBO3b KOJKY, COCYZbI HE BbIAEPIKHBAIOT...

— A nmepeHOCH YeTHIPEXKPATHYIO IIeperpy3Ky Ha TpeHa-
skepe. OgHa aMepUKaHCKasa KOPPECHOHIEHTKA TOMKe pPelln-
J1a ero orrpo6oBaThk. Korjia 3aKoHYMIIOCh UCIIBITAHHE, MBI I10-
HWHTEPECOBAJIACH, YTO OHA NoYyBcTBoBaja. J{ypHanaucTka
6bL1a He 6€3 101U I0MOopa M CKa3aJjia, YTO HaKOHEI[-TO HOObI-
BaJjia B 00'bATUAX HACTOSAIMIETO MYKYUHBI.

— Takoill OIleHKOIl MOJXHO ropauthcia. Pacckaskure
0 TOM, KaK, Ha Balll B3IJIAJ, MaTeMaTHKa CKa3bIBaeTcCsa
Ha HayKe, Ha )Xu3Hu? He nnpeyBeindeHa JIU €€ POJIL?

— Ecau ab6ctparupoBaTrbed OT GOPMYII U A3bIKA, TO HAJO
MOHMMAaTh, YTO MaTeMaTHUKa — 3TO YacTh KyJbTYpHI. U, Ha-
BEpHOeE, HET APyrod HayKW, KOTOpas TaK CTPOUT YeJIoBe-
YEeCKYI0 MBICIb U BCIO ¥kH3Hb. OHA JIOTUYHA, JI0OKa3aTelb-
Ha, 6ecripucTpacTHa, KpacuBa U yBJIeKaeT. Tak CI0XKUIOCH,
HO MaTeMaTHKa pa3dBUBaJiach NapasljIeJIbHO C pa3BUTHEM ap-
XUTEKTYPBI, CKYJbITYPBHI, KUBoucu. O6paTuMcs K JpeB-
HHUM BpeMeHaM. ApXUTEKTOPbI 1300peTaii CHMMeTPUYIHbIE
OpPHaMEHTHI Ha KOBpax, KynoJjax; Ka3aJoCh, YTO TBOPAT OHU
MHTYWUTHUBHO, HO y3Ke B HAIIIM I'oJibl ObLJIO JJOKA3aHO, YTO Cy-
MIECTBYeT KOHEUYHBIN pAJ IPYIIl CUMMETPHUH U GOJIbIIE UX
ObITH He Mo:keT. OKaspIiBaeTCHd, JPEBHHUE TBOPIBI BCE 3THU
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TPYIIIBI IOBTOPUJIN. B OpHaMEHTaX BBIPAKEHO TO, YTO CKa-
3aja MaTeMaTHuKa. Viiu Ta e nmapkoBasd KyJabTypa. BHauane
ObLIa JUCKpeTHasa MaTeMaTuka — [Iudarop u T.4., 1 HapKo-
Bad apxXUTeKTypa ObliIa npAMoyroiapHou. [loaBuince Henpe-
peIBHBIE GyHKIUU — JIeMOHUI, 1 aHIVIUHCKHE TIapKU CTAIU
MOBTOPATH HOBBIE (POPMBI — IJIaBHBIE, OBAJIbHBIE, BO3HUK-
JIU XOJIMBI. DTO €Ille pa3 CBUAETEIbCTBYET O TOM, UTO MaTe-
MaTHUKa, apXUTEKTypa, JKUBOIIUCH, KYJIbTypa Pa3BUBAIOTCA
10 OTHUM YeJIOBEYECKNM 3aKOHAM, IO3TOMY S OTHOIIY Ma-
TeMaTHUKY He TOJIbKO K KOHKPETHOH HayKe, u3yJalolei oT-
JieIbHBIE 006JIaCTH, @ K OTPOMHOM YaCcTH YeJI0BEYECKOH KYJIb-
TYPBI, IUBUIN3AIIUH.

— Hamra MaTeMaTH4eCKasd IIKO0JIa BCErga 6b1j1a MHPO-
BBIM JIuAepoM. OHa U CEerogHsA OCTaeTCA TAKOH?

— BeaycioBHoO. [Io CUX ITOp aMepPUKAHIIbI HE MOT'YyT 00'bsC-
HHUTB, I0YEeMY MBI ObLIIN «caMble-caMbler. Ha aToT cueT y HUX
BBIIIIEJ]I PSAJT ICCJIEJOBAHUM, HO (P€HOMEH TaK U HE PACKPBIT.

— " nouemy xe?

— Hy:Ho, 4TOG6BI COBIIAJIO HECKOJIBKO 06CTOATENLCTB. Bo-
nepBBIX, pa3BUTHUE cCaMOM MaTeMaTHUKU: OHO JOJIMKHO IIOJ-
BECTH K 9TOMY B3JIETY. Bo-BTOpPBIX, HAJINYHNE KPYITHBIX, BBI-
MAOMINXCA PYKOBOAWTEJEH HAy4YHBIX INKOJI. B-TpeThHux,
CUJIbHaA NOAJEPIKKA rOCyJapCTBOM MaTeMaTUKOB, KOTOPbIE
perray 66l KPyITHBIE 3a/1a9U U [IPOEKTHI.

— U momHaa mkoJjga MI'Y ToMmy noaTBepKAEeHUE?

C npe3udeHmom PAH — o Hayke

WHHO8AUUOHHbIU NpoeKm
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BHAEOBEPGHH MHTEPBLID:

— OHa u cefyac ocTaeTcs Takou, Xxotsa 1990-e rr. caena-
JIU CBOE JIeJI0: MHOT'HE yexXaJId, HO U MHOTHE XOTAT BEPHYTh-
cd. [IpyunHel pa3Hele. OnHa U3 HUX — Hay4Has aTMocdepa,
KoTopad coxpaHsaeTcA B MI'Y 1 cTUMyIUpyeT Hay YHOE TBOP-
gecTBO. Ee ¢ co60ii He yBe3elb.

— MHe KajKeTcsd, YTO PyKOBOAHUTEJIH CTPaHBI O KOHIIA
He IOHMMAIOT, YTO IIOKa y HaC €CTh MOIIHAasA MaTeMaTH-
Ka, MOJKHO PEIUHUTh JI06ble MPOGIEMBI M OCYILeCTBUTH
n100b1e NpoekThI? IIpuuem B fecaTku pa3 3 dexTHBHEH
M JeleBJIe, KaK 3TO yJKe He pa3 GblJI0 B HaIlleif HICTOPHH.

— Cornacen. Boiee Toro, mel ¢ lOpuem Cepreesudem Ocu-
NOBBIM HAIMCAIU Npe3ueHTy PP nucbMo o poau MaTeMa-
Tuku. IlocaenoBana peaknuda. Hasnadeno saceganue Co-
BeTa II0 HayKe, KOTOpPbIA OyJeT paccMaTpuBaTh pojb Ma-
TEeMaTHUKU BIKHU3HU CTPaHBl. OTO BaKHO, IIOTOMY YTO
B IpeAbIAYINUIl pa3 Ha yPOBHE rocyJapcTBa BOIIPOC pac-
cmatpuBaJica B 1986 r. Ha 3aceganuu [lomut6ropo LK KIICC.
U Torpa 6bLIY IPUHATHI HPUHITUITNAIBHO BaKHbIE PEIIeHU S
110 pa3BUTHUIO Hallel oTpaciu HayKd. Ha HbIHeIIHeM aTa-
e moA00HbBIE BEIBOABI, HA HAIII B3IJIA/, TaKKe HEOOXOAUMBI.

CnoBo 0 MaTemMaTuke:
«fICHO, UMO C NosIBNeHUEeM KOMNbIOMEpos8 Mup Mamemamu-
Ku, 6e3ycnosHo, CmMajl MeHsmobCcsl. M3meHsomes He moJibko
Mmamemamuuecikoe MblULleHUe, mamemamuieckue memo-
Obl, HO U HAYyuHOe Muposo33peHue 8 yenom. Kai sce amo snu-
siem 8 KOHEeUHOM Umoe2e Ha mMamemamuueckoe obpasosatuie,
cyoums He 6epycb, NOCKONbKY ellle MAalo onsund, 0d U 3IMo-
YuU BOKPY2 KOMNBIOMEPO8 UACmMo NOOABASIOM mpe3sslil pac-
yem u 838eWeHHbUL aHaU3. JJocmamo1Ho o6pamums 8HUMA-
HUe Ha makue oaHmacmuieckKie NnpoeKmst, 8 yeHmpe Komo-
pblx Haxoosimces ‘‘supmyansHble yHusepcumemut'. Tam sce
HA YyposHe ucmepuul.

OoHako st ysepeH, umo U 8 nepsvle 200bl, A cKopee 8ce20
U 8 nepsble decsimuiemusi HO8020 8eka todu 6ydym depicams
Mmamemamuueckue 3HaHUs, Heobxodumble UM 8 NOBCEOHEBHOTL
HCU3HU, 8 CcOOCMBEHHOIL 20108€, A HE 8 KAPMAHHOM MUHU-CY-
nepixomnstomepe. Xoms 0t 0711 mo2o, umobbl ICHO npedcmas-
1Mo cebe 00bIUHDBLIL MUP, 8 KOMOPOM OHU HCUBYM.

O0uH npumep. Jroou uacmo 8 6bUNY UCNONBL3YIOM CN0BA
“MunnuoH” u “‘munauapd’’, He sudst 8 HUX 6ONLUWOLL pA3HUUBL.
Bmecme ¢ mem MUNNIUOH CeKYHO — 3Mo NpumepHo 12 cymok,

- &
Jlekyus no pﬁzmemamuqecmmy adanusy

a munauapo cekyHo — npubaudumensHo 32 2oda. U maxux
paxmos mamemamuueckoil HeepamomuHocmu mHo2o. ComHe-
8alOCb, UMo Haauuue NoJoOHbIX 3HAHULL MOLKO 8 NAMSMU
Komnelomepa, a He 8 207108e, bydem Noie3Ho uenosexKy’.

— HcTopusda Bamleii JKM3HU HAallIOMHHaeT MHe OHOeii-
CKYIO IIPUTYY.

— Yto BBl UMeEeTe B BUAY?

— B geTCcTBE MacJIM KO3 — U C 3TOr'0 HayaJjlach MaTeMa-
THKAa: BbI K€ UX nepecuutsisann! Ilorom paGora Ha max-
Te, MOCTYIJIEHHMEe Ha MeXaHHMKO-MaTeMaTuudecKkuii ¢a-
KYJbTET YHUBEpPCHUTETA. B KOHIIE KOHIIOB — peKTop MI'Y,
TO €CTh «CTyAEeHUYeCcKuii 6or». UYTo Gb1II0 CaMBIM TPYAHBIM
Ha 3TOM OyTH?

— 9To0 OBLIU IIOCJIE€BOEHHBIE roAbl. BegHOCTh, CTpall-
HBIH I'0JIOf], KOTOPBIH A IEPEKUII, a 3aTeM TsKesasa pabora.
B 1950-€ rr. 6bLJI IOABEM, OJTHAKO OH JJOCTUTAJICH }KECTKUMU
MepaMu. B gacTHoOCTH, MOJIOABIX JIIOZIeH 3aCTaBIIAIN OCTa-
BaThCs B cejlaX, B KOJIX03aX, U B IPUHIIUIIE MOU IIyTh OBLI
omnpesesIeH: I JOJKEH ObLJI II0CJIe OKOHYAHUA IIIKOJIbI OCTATh-
cda paborats B cese. Ho g mocumnTaii, 4To AoJIKeH ObITh MaTe-
MATHUKOM, OOJIHEH YIUTHCA.

— Kak ke BbI CMOIJIM IOCTYNIUTh Ha MexmaT!?

— IlemkoM 13 maxThL. B 3a60e 6bli1a Takenasa pabora, mod-
THU HEBBIHOCHMBIE YCJIOBUA. [[JIA MEHA 9TO GBI €JUHCTBEH-
HBIH IIIaHC JOUTH 0 MAaTEMATHUKH, U 5 €r'0 UCII0JIb30Bal.

— Ceiiyac TaKoe BO3MOKHO, YTOGbI IapeHEK U3 IIyX0i
AePeBHM HMJIH U3 IIaXThl IPUIIEJ K BaM, B yHUBEPCHUTET?
Hu 3T0 CKOpee HCKJIIOUYEeHHE U3 IIPaBuJI?

— Celfuac TpyaHee, HaJ0 PEIIUTbCA IIpUeXaTh, a 3TO He-
MaJsible AeHbru. Hamo 6oseTs HayKOM, HO HE KaK/aasd IIIK0JIa
criocobHa ero 3apa3uTb. OJHAKO pe6AaTa U3 CeJl U II0CEJIKOB
MOCTYHAIOT K HAM, B OCHOBHOM Y4YacTBYf B OJIMMIINAAAX, KO-
TOPBbIE€ MBI IIPOBOAYIM.

— ¥V MeHs TaKoe oluyIleHNe, YTO TaJlaHTINBbIe peGaTa
B IePEeBHSX, MOCEJIKaX, AaJIEKO OT rOPOAOB BCE-TaKHU IIPO-
PBIBAIOTCA K HayKe. OHM KaK rpHUOBI MOCJIe AOXKAA; IO-
MoeMy, 3TO IIpHUCYIIle TOJBKO Hameii 3emie?

— TananToB MHOro. OHM pacHpejesIeHbl PaBHOMEDPHO
10 POCCI/II/I, " Halla 3ajJa4dya — IIOMOYb UM HpO6I/IBaTI:CH. Kor-
na BBeau EI'D, KoTopbIf ypaBHUBAJI U YCPEIHA BCEX U BCA,
YAQJIOCh OCYIIIECTBUTH HEIJIOXOH IIPOEKT — CUCTEMY IIKOJIb-
HBIX OJIMMIIHAL. B IIPOIIJIOM roAy B HAIIUX OJMMIIMAJaX
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Co cmydoeHmamu

ydacTBoBajo 800 TeIC. YEJIOBEK, B TOM YHCJI€ U YYEHUKU
MJIaJIIMX KJIaccoB. 9TO 6oJbIle, YeM ObLIO BBIIIYCKHUKOB.
U Teniepb aTa cucTeMa He yHIeT, ocTaHeTcd HaBceraa. [Tobe-
JUTEN U3 PA3HBIX TOPOJIOB U IIOCEIKOB IOCTYIAT B MOCKOB-
CKUI YHUBEPCUTET, B IpyrUe BhICIINE yueGHbIe 3aBe/IeHUA.
KpoMe Toro, Mbl toMoraeM pe6AaTaM ¢ OrpaHUYeHHBIMU QH-
3MYECKUMHU BO3MOYKHOCTAMHU, JJI1 HUX CO3JaHa cHenualb-
Has IporpamMma, KOTOPYIO MBI BEJIEM.

— Kax BbI OlleHUBaeT€ HbIHEIIHeEe cocToaHue MI'Y? A
IIPOIIIEJ CErOAHSA IO rOPOAKY M IIOHSJI, UTO y Bac 3J€Ch
eJjias cTpaHa, ropoj B ropoae. 1 saueM Hy>xHO 100 ThIC.
CTYAEHTOB?

— A rosopui o 100 Teic. yyamuxca B OyAylueM, a ceu-
gac y Hac 40 Teic. Cama nudpa 100 — yciaosHasa. Tomy MHO-
ro INPUYMUH, B TOM umcie ujgeMmorpaduda. f umen B BuULYy,
4yTo noreHuuaia MI'Y — ato 8 Thic. KAHAUAATOB U JOKTO-
poB Hayk. Takoro noreHnuaja B MUpPe HeT. VcKiIroueHne —
aumb PAH. TaKyo HHTENIEKTYalbHYIO MOIIIb HaJ40 UCIIOJIb-
30BaTh BO 6;1aro pasBUTUsA 06pa3oBaHUA U IIOBBIIIIEHNUA KBa-
JIudUKALUY CIEIUAINCTOB, Bo 6;1aro cTpaHsbl. ['ocyxapcTBo
NoAAEp:KUBAET HAC, IIoMoras pa3BUBaThb MHPPACTPYKTY-
py. ECTh elie oayH IpoeKT 1o pacmiupeHuro MI'Y — nomnoJi-
HUTEJbHBIA MUJIJIMOH KBaJpaTHBIX METPOB, IOCJIE€ peau-
3aIlMU KOTOPOro HaM He Oy/eT paBHBIX B Mupe. EcTecTBen-
HO, TaKoe 60raTCTBO HYKHO HUCIIOJb30BaTh B IIOJHOMN Mepe.
100 ThICc. — nudpa peasbHasd, BRIOYAA padHble GOPMBI 06-
Y4€HHUs, B TOM YHCJIE JOKTOPAHTYpPy, aCIMPaHTypy, Maru-
cTpaTypy U T.A., IpudeM 6e3 CHHKEHUsS YPOBHA obpa3oBa-
HUSA, Ka4eCcTBa BBIIIYCKHUKA U AUILJIOMA.

— Ceiiyac TOJBKO JIECHHBBINH He pyraeT Hamly HaykKy,
M B TO X€ BpeMs MacCca YHHOBHHMKOB PBETCA IOJIyYUTh
3aBeTHBIN AUIIOM KaHANAATAa HJIHM JOKTOpa HayK. Belro-
BOpHTE O 8 ThIC. OCTENEHEHHBIX cnenuajaucTos. He ona-
caeTech JIM, UTO IPUAYT ciabble megaroru, xenpodec-
copa M JXKEAOKTOpa HayK?

— Bomnpoc oueHb BamKHBIN. ITO ABJIeHUE BpeMeHHU. Kor-
Jla MBI YYUJIUCh, HAM B TOJIOBY JasKe He MOIJIO IPUMTHU, UTO
9TO He HacToAllas Hay4dHas paboTa, He NOJJIMHHAA JUC-
cepranud. OqHako BpeMeHa u3MeHuIuchk. Ha moil B3riazg,
BIIEPBYIO O4YepeJb HYKHO abCOJIOTHO MNPUHIMIHAIb-
HO OTCEKaThb XaJITypy, IpUYeM 3TO HeoOXOAUMO JejaTh
He afMUHUCTPAaTUBHBIMU MepaMHU, a [OBbIIIAsA CO3HAHUE
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NyJ1Aapu3samop Hayku

npogecCuoHaJIbHOIO coobIecTBa. YJIeHbl yUYEHOro COBETA
TOYHO 3HAIOT, YTO TaKasd-To pab6oTa — xXaJTypa, Ipejaceaa-
TeJII0 3TO TO¥e U3BECTHO, HO KOHBeliep pa6oTaeT. MeHbIle
HY#HO TaKUX y4YEHBIX COBETOB, HEOOXOJMMO TIIaTeJbHEE
noabUpaTh UX IpejceaaTenei, paboTy AenaTk 6ojiee Ipo-
3pavyHOU, UCIIOIBL3Yd )i aToro iHTepHeT. C Apyroi cTopo-
HBI, 51 HE CTODOHHUK TOI'0, YTOGBI BO36YKAaTh BOJIHY pa3o-
671a4eHU, moABeprasd COMHEHHIO BCe HAIIM HAy4YHBIE J10-
CTUKEHUdA, pe3yJIbTaThl. B KOHIle KOHIIOB, MOXKET CO34aThCA
npencTaBiieHMe, YTo B Poccun HacTosAmed Hayku HeT. Mbl
JIOJI3KHBI TOPIUTHCS CBOEH HayKOl, CBOUMU YUEHBIMHU, ITPEK-
HUMU ¥ HBIHEIIIHUMU JOCTUReHUAMU. [TogaBisioiiee yuc-
JIO yUYEeHBIX — YECTHBIE JIIOAU, K 06 3TOM CJIEAYeT IIOMHUTh.

— IIpunuro BpeMs nepeiiTu k MegoByxe. Kak pogunace
aTa upea? Ilo-moemMy, BbI NEPBHIA PEKTOP B MICTOPUH YHH-
BEPCHTETA, KOTOPBIH BLINHMBAET CO CTYACHTaAMH?

— MenoByxa 6e3aikorojbHasd, a uaesa poauiaack B 'epma-
HuHu. TaM BeIOMpaln peKkTopa BeplMHCKOro yHUBEpPCUTE-
Ta uM. I'ym6oupara. ITocie iepeMoHNM U36paHUs MBI BBIII-
JIM BO JIBOPHUK, I'/le IpoAaBaJIu IMBO U3 604YKH, U GbIJI0 MHOTO
CTYAEHTOB, KOTOpPbIe 06paTUINCh K PEKTOPY C IPOChOO Ky-
IUTH UM IUBO B YeCThb N36paHUs. PEKTOpP — YeJIOBEK C IOMO-
POM, IIO3TOMY U YTOCTUJI pe6AT. Y 31eck MHE MPHUIILIaA B IO-
JIOBY M/Iefl yrollaTh ¥ HAIIUX CTYyA€HTOB. Ho nnBo — He HaII
HaAIMTOK, Ha/I0 IPUAYMAaTh KAKOU-TO CBOM, YTOOBI OTMEYaTh
JneHb poxaeHusa MI'Y.  BcnoMHMI, Kak, 6yAyYu CTyAE€HTOM,
€311J1 110 30JIOTOMY KOJIbIy, MCKaJI TaM TaJaHTIUBBIX pe-
6aT. TaM A y3HaJI 0 MeJJOByXe — UCTUHHO PYCCKOM HaIIUT-
K€ — M IIpUAyMaJl, 4TO B HAlll IPa3/JHUK HaJl0 BCEM CTY/EH-
TaM JaTh BO3MOKHOCTB BBEIIIMTb MEJOBYXH U3 PYK PEKTOpa.
Ycnex 6b11 MOTPACAIOMIUH.

CnoBo o HayKe:

«/IJyuwee onst Poccuu — 3amo OuHaMuuHoe npoosuiceHue
no ecmecmseHHOMY U UCMOpUUYecKU 8bl8epeHHOMY ee nymu
passumust. Aamo nyms HAyku, ob6pa3osaHusl u msep-
dotl npusepiceHHOCMU HAUUOHATbHBIM OYXOB8HBLIM UEeHHO-
cmam umpaduyusam. Hos umeHHo amum nymem, Poccus
3ampu c HebonbUIUM BeKad Npespamulacs U3 KOHalome-
pama yoenbHbLX KHSHCEeCms8 8 MUPOBYI0 HAYUHYIO U KYJlb-
mypHyto depaicasy. 9mo 8edsv pycckue nucamenu Toncmoti
u JlTocmoesckuil — cpedu Haubosee uumaemslx 8 mupe! 3mo
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BUIEOBEPCHHA NHTEPBDIO:

Jlsa pekmopa of

pycckuili 6anem Bonvutoeo meampa 0o cux nop ocmaemcst
HukeM He npes3otideHHbiM! Mo pocculickum ymom co30d-
Hbl Nepsble 8 MUpe CNYMHUKU U IYHHUKU, Nepsble AMoMHble
anekmpocmanyuu u peakmusHble camonemst TY!.. A moey
cosepuleHHO meepdo U OMBEeMCMBEeHHO 3asi8UMb, YMO AJlb-
MepHAmMusbl, KpoMe ONopbl HA HAUUOHANbHLLL UHMeNNeKm,
omeuecmseHHY HAYKY, HAWY KYAbMYypY U 8bICULYIO WKO-
1y, y Poccuu Hem. [Ja 8edb ee Hem He Yy 00HOll moavko Poc-
cuu. Ee Hem Hu y kaxoil Opyeoti cmpaHsl mupa, oymarouieti
0 6yoyuwem.

— ¥V Hac npoGJieMbI C pa3BUTHEM 3KOHOMHKH. Kak u3-
BECTHO, BCerjla BIepeJ IIJM y4YeHBbI€ M CIeIHaJIHCThI
¢ aunyiomom MI'Y. Mbl BCIOMHMHA€EM O HUX, KOr/ia pe4b 3a-
XOAHUT 00 aTOMHOM IIPOEKTE, O KOCMOCE, O BEIUMCIINTEb-
HOIi TEXHHUKe, 06 aBHanuu, T.e. 060 BCeX KPYIHBIX MIPOEK-
Tax XX B. Celiuac eCTh HEUTO MOZOGHOE?

— Comramych, 4TO B TO BpeMs GBLIM 3aKa3bl OT rocyap-
CTBa, ¥ IPOEKTHI BO3IJIABJIAIN KPyIHbIE YUeHbIE, MHA4YE UX
IPOCTO HEBO3MOKHO OBIJIO OCYILIECTBUTh. B TpyZaHBIE oAb
MOSABMJIACH Jlaske KaKasa-ToO pacTepAHHOCTb. Havaace «yred-
Ka MO3TroB» — 3T0 ObliIa CBO€OOpa3Hasd peaKI[Us Ha I10JIoMkKe-
Hue B cTpaHe. HoHam B MI'Y yagasochk COXpaHUTh HAay4YHbIE
mIKoJbl. ['pymnma, KOTOpYIo A BO3IJIaBJAI0, BbIUTI'paJjia TaK Ha-
3pIBaeMblil 280-i rpanT. KpynmHasa npoMblIlIeHHasd KOPIIO-
pauusa M yHUBEPCUTET CO3JaJIM ammapaT, KOTOPHIH I103BO-
JI€T XAPYPry «OIyIIbIBaTh» T€ BHYTPEHHUE OpraHbl, KOTO-
PBIX €TO PyKa JOCTHUYb He MOKeT. C ITOMOIIBIO CIIEIMaJIbHBIX
YCTPOMCTB Bpad He TOJBKO BUAUT OpraH, rjae TpebyeTcs ero
BMEIMIATEJIbCTBO, HO M YyBCTBYeT ero. Omepanus — 3TO IIPo-
CTOU IPOKOJI, Yepe3 KOTOPble BBOAATCA XUPYyPrudecKkye uH-
cTpyMeHTHI. Takoi MpUOOp MBI CO3/IaJIM BMECTE C 3aBOJOM
«Crnas» B TyJle. 3aBoJ IOCTPOEH, U OH IIPUCTYIUJI K BBIITY-
CcKy anmapaToB. Hazjeroch, CKOpO OHU ITIOABATCSA B KINHUKAX.

— INToyeMy BbI, MATEMaTHKH, IOBEPHYJINUCH K MeIHIIU-
He? I'ypuii HBaHOBHMY MapuyK, KOTOPBIH HeJaBHO yIIEJI
M3 JKU3HHU, 3TUM 3aHuMaJjica. U B HoBocuGupcke, Ha Ypa-
JIe 0co60e BHUMaHUE yAeJseTCs 3THM nIpoGiaemMam?

— Taxkoi mpu6op, KaK Halll, HEJIb3sd co3aTh 6e3 MmaTema-
TUKU. ['pynna — 200 yesoBeK. 3TO 3J1€KTPOHUKA, TEXHOJIO-
TUH, XUMUSA U T.J., HO TJIaBHOe — 06paboTKa n300pakeHus.
Ilyn mMeeT Ha KOHIE «(YyMHYIO» MUKPOCXEMY, W OHa JaeT
oIpejieIeHHble CUTHAJBI. FIX HaJjo 06pa6oTaTh U NOIYyYUTh

Paszosop o kocmoce

u3o6paskeHue opraHa, €ero KOHTYphl, €ro INIOTHOCTh. IIpu-
YeM HaM y/ajoCh HUCIIOJIb30BaTh T€ €€ pa3jiesbl, KOTOpble
He 661711 pa3paboTaHbl. MBI IPUAYMBIBAJIHN Pa3HbIe IPE06-
pas3oBaHudA, T.€. BEJIU YUCTO MaTeMaTHUYeCKHE HCCJIel0Ba-
HudA. KetaTu, BTOpol TaKoU e rpaHT BeIUTpaJI Ipodeccop
XUMUUYeckoro dakyiabrera Buktop BacuinbeBuu ABjieeB.
9TO UCIOJb30BaHUE YIVIEPOJHBIX MaTEpPUAJIOB, KOMIIO3U-
TOB JJIA TOPMO3HBIX KOJIOJOK CaMOJIETOB. 3aBOJ, IOCTPOEH
noj MockBoii. TakuM o6pa3oM, B pe3yJIbTaTe COBMECTHBIX
yceuinit yaeHbsIX MI'Y 1 IpOMBIIIJIEHHOCTH IIOCTPOEHBI IBA
3aBoja.

— Koraa st yloOMAHYJI 0 MEUIIMHE U GHOJIOTHH, TO HMeJI
B BHAY He TOJIbKO KOHKPETHbIE Pa3paGoTKH, HO U TE€H-
AEHIUIO Pa3BHTHA HAayKH B ejoM. U mpumep TomMy —
co3naHue B MI'Y MEAMIIMHCKOro NEeHTpa. XOTHTE KOHKY-
pupoBaTh ¢ AKafieMHue MEAUIIHHCKHX HAyK?

— MepunuHa I10 IPUPOJie — YHUBEPCUTETCKasA HayKa. Xu-
Mmud, 6uojorus, Gusmnka, GU3noJIorud, MaTeMaTHKA, IICUX0-
JIOT'US — BCE€ 3TU HAIIPaBJIEHUA B HayKe €CTh TOJIBKO B YHU-
BEPCUTETE, IMO3TOMY NPaBUJIBHOE yCTPONMCTBO MEIMIIU-
HBI — 9TO YHUBEPCUTETCKUE KJINHUKUA. B 30-€ IT. Iponioro
croinetusa Meadaxk MI'Y ObL1 BelAENEH, U cefiyac 3TO IIpe-
KPaCHBIN MEJUIIMHCKUN YHUBepCcUTET UM. CedeHoBa, HO 3TO
crenuajJu3upoBaHHoOe BhIcllee yuyeGHoe 3aBefeHue. Kak
TOJIBKO fI CTaJ peKTOpoM B 1992 r., Mot IIepBbIH IpUKa3 6bL1
o co3aHnM pakynabTeTa PyHAAMEHTAIBHON MEAUIIUHEBI, KO-
TOPBI BIIOCJIEACTBUU CTaJ CaAMBIM IOIIYJAPHBIM. OgHAKO
6a3bl He GBIJI0, M TOJBKO ceiiuac y1ajioch BBECTU B CTPOM Me-
JOUIIUHCKUY [IEHTP, I'Zle ecTh 12 onepallMoHHBIX, CTAIlOHAap,
NOJIUKJINHUKA, TOCTUHUIIA, aHAJIUTUYECKUH IIEHTP, y4el-
HBII Kopiyc. U Tenneps MI'Y cTaj HOJTHONPaBHBIM UT'POKOM
Ha 1r1ojie QyH1aMeHTaIbHOU METUIIUHBEL.

CnoBo o 6yayuiem:

«Ha 6nusxcatiwiue 50-70 nem OCHOBHBIM UCMOUHUKOM YO08-
nemsopeHust nompebHocmeti obuecmsa 8 aHepeuu 6ydym
HeB0300HOoB/IslemMble ecmecmBeHHble pecypcbl — Hedmb, 2a3
u yaons. A 3Hauum, yenosek 6yoem Kpeniko npussi3aH K 0su-
2amensm sHympeHHeao ceopaHust. Kaixumu 6bt komnsromep-
HblMU cucmemamu ynpasjieHust HU obLn 06ycmpoeﬂ 6eH3u-
HOBbLIL aBmomobulb, camonem uiu okearckuil 1atiHep, amo
8 CYWHOCMU CB0€ell HU1e20 8 MUpEe He MeHsiem.
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B npoyecce nodzomosku cmameu- _.;1"
¥ -

HysiceH NpuUHYUNUAIBLHO HOBBLU UCMOYHUK dHepaul, HYdic-
HO monauso 6ydyutezo. Toeda u npou3oiidem cMmeHd uusu-
ausayuoHHo2o passumus. IToka e Gnuxcatitumu KOH-
KypeHmMamu Hedmu, 2a3a U yais yueHvle sudsim so0opoo
udsucamensv 8HewHe20 c2opaHusl. B nepcnexmuse, koe-
0da 3adaua obecnevueHus: 3KOa02UHECKOTL HULCMOMmbL 8030Yyxa
cmaHem Ons uenoseka Heomspamumotl, o6u,ecmso, Hecmo-
Mpsi HA O4eHb BbICOKYIO (M0 COBPEMEHHBIM MEePKAM) SKOHO-
MUUECKYI0 CMOUMOCMb 8000POJHO20 20pioUe20 U mexHuue-
ckue onacHocmu obpauleHust ¢ HUM, HaAUHem pa3susams,
2 6bl cka3an, «8000podHYy0 yusuausayuror. Ho amo spems
ecau u Hacmynum, mo secbMa U 8ecbMa He ckopo. A do ma-
KUX HAYYHO 0ONYCMUMBbLX IHep2emuueckix NPoeKmos, Kax
ucnons3osaHue 8 kadecmse paboue2o mena aHmuseuie-
cmasa, U nooasHo 0aneKo.

Tak umo peanbHO NPoSHO3UpYeMblil NYMb 08UNCeHUS Ue-
noseuecmsa 8 XXI 8. ckopee scezo 6ydem nponezams uepes
60pbOY 3a cbipbe U pecypcob.

— Byaymee MI'Y. O ueMm meuTaeTe?

— YHUBepCHUTET J0KEH Ha0UPaTh CUJIbI KaKAbIN JeHb. S
He X0oTeJ, YToObI OH 3acThIBasI HA MecTe. Koraa cosgana 6oiib-
mias CUCTeMa, BO3HUKAET OIIYIIeHHe, 4YTO OHA CaMOoJoCTa-
TOYHA, IT0ABJIAETCH JKeJIaHUe IePEJOXHYTh. TO onacHo. YrTo-
6Bl IBUTATHCA BIIEPE/, HAJ0 HE IIPOCTO IIIaraTh, a 6€KaTh.

— U elne ogMH BONIPOC, UMEIOIIUI IPAMOE OTHOLIEHUE
K MI'Y. Ceifuac uzieT oryjibHas KpUTHKA aKaJeMUH HayK.
Kax 3T0 cTaJI0 BO3MOYKHBIM?

— AKajeMus HayK — MOII[HAs CUCTeMa, KoTopas CIoco0b-
Ha pedopMupoBaThcs Ge3 MocTopoHHelN nmoMmorru. Karero-
PHUYECKU IPOTECTYIO IIPOTUB IONBITOK OYEPHUTH AKaIEMUIO.
B Hell cocpeloTO4YeH OrPOMHBINA HayYHBIH noTeHuan. OHa
JIOJI3KHA OBITH IVIABHBIM 9KCIIEPTOM B Hay YHOM COOGIIIeCTBe,
OCHOBOU pas3BUTHUA PpyHAAMEHTAJIbHOI Hayku. be3 akaje-
MUY HAyK pa3BUTHE HaIlle HEBO3MOKHO, U B O6IIIECTBE BCE
JIOJI3KHBI 9TO IOHUMATh.

ITocne 6Geceabl MBI BBIIIJIN U3 3aHUA OMOIU0oTEKU. [103/-
HUU Beuep. HanpoTus cuset riaBHoe 3ganue MI'Y. IMeHHO
cuseT — 6arogapsa TaKUM JIOAAM, Kak BUKTOp AHTOHOBIUY
CaoBHUYUN. ITO UCTUHHBIE pedOopMaTOphl, KOTOPHIE CO3-
JAIOT, a HE pa3pyllaroT. |

lModzomosusn Bnadumup lyb6apes

www.scientificrussia.ru

0 IpaHu nuyHOoCMU

Bukrop AHTOHOBMY CapoBHMuUMII — [OKTOpP OM3MKO-MaTe-
MaTUYecKnx Hayk, npodeccop, akagemuk PAH, pektop MIY
M. M.B. JlomoHocoBa, Buue-npe3ungeHT PAH. B 1963 r. okoHuun
MexaHUKo-MaTemaTnyeckun dakynbteT MoOCKOBCKOro rocygap-
CTBEHHOrO yHMBepcuTeTa M. M.B. JTomoHocoBa. [lokTop ¢dusuko-
MaTemaTuyeckux Hayk (1974), npodeccop (1975), 3aBegytowwuii
Kadenpoi MaTeMaTUUYeCcKoro aHanm3a MexaHVKO-maTemaTuye-
cKkoro pakyrnbreTa (1982).

C 1994 r.— npe3ngeHT Poccminckoro cotosa pektopos. lMpe-
3ugeHT EBpasmmnckon accoumaumm YHUBEPCUTETOB, YNeH psA-
Ja ApYyrvx MeXAyHapoAHbIX HayuHbIX 1 06pa3oBaTenbHbIX Op-
raHv3auui, noyeTHbIl JOKTOp pAfa 3apybexkHbIX YHMBepcu-
TeToB. B.A. CafoBHUYMNN — KM3BECTHbIN Cneumnanuct B obnactu
MaTeMaTUKK, MeXaHVWKU 1 uHdopmaTMKu. ABTOop yHAAMEH-
TaNbHbIX TPYAOB B MaTemMaTuKe, MexaHuKke. Im nonyuyeHbl Bax-
Hble pe3ynbTaTbl TEOPETMYECKOro U NPUKIAZHOMO Xapakrepa,
CBfA3aHHble CnpobnemMamMy AVHAMWYECKON UMUTaUUW ynpas-
NeHnA ABWXKEHMEM, B YaCTHOCTM KOCMMYECKOro Kopabns, ne-
TaTeNlbHOTrO annapata. Ha nx ocHoBe BrepBble B MUpe YAanocb
co3paaTb TPeHaXep, MMUTUPYIOLWNIA HEBECOMOCTb B 3€MHbIX YC-
nosusx. B.A. CagoBHmuniA okono 30 neT ymTaeT OCHOBHbIE Kyp-
Cbl MO MaTeEMATUKE, PYKOBOAWT OOLUEMOCKOBCKUM CEMMHAPOM
no cnekTpanbHon Teopun. Ony6nukosan 6Gonee 450 pab6orT,
60 MmoHorpaduin 1 yyebHmkoB. Bblgatowmeca HayuHble AOCTW-
»keHua B.A. CapoBHMYero otmeyeHbl JIOMOHOCOBCKOWM npemunen
(1973), TocynapcteeHHol npemuein CCCP (1989), locynapcteeH-
Holi npemuer PO (2001), Apyrumm Harpagamu.
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MAPTUSA -

Poccuuckas
aKapeMUs HayK

Koppecnondenm xcypHana «B mupe HaQyKu» 8CMPEMUJCS C Jie2eHOOll
poccuiickotl pusuku, raypeamom Hobeneackoil npemuu 3a 2000 2.,
guue-npe3udenmom Poccuiickoil akademuu Hayk Kopecom HeaHosuuem
Angeposbim. H38ecmHblil yUeHblil NOJIOH CUJ, IHEp2UU, OMOPd, A MAaKwice
ysepeHHOCMuU 8 mom, umo Poccust cmoxcem 8 bauncaiiutee decsamuiemue
8EPHYMbCSL 8 CNUCOK MUPOBBLLX HAYUHBLX AUAEPO8

— ¥opec HBaHOBHY, YTO NOATOJKHYJIO BaC K TOMY, 4YTO-
ObI cTaTh puU3NKOM?

— Jl1a 4ejoBeKa OYEeHb BAKHO BCTPETUTH IPABUJIBHO-
ro negarora. MHe noBesJjo. B Hamie 42-i mkoye B MUHCKE
B IIOCJIEBOEHHBIE TOABI cOOpajICd OYeHb CHJIbHBIN YUUTEIb-
CKUU KOJJIEKTUB. Y MeHHA ObLII 3aMedaTeIbHbIA YYUTEIb pU-
3uku fkoB BopucoBuu Menbriep3oH. OH BooOIIle He IIpej-
CTaBJsAJ, KaK MOKHO He JIIOOUTh PU3UKYy. 3HAA, YTO f yB-
JIEKAIOCh 3JIEKTPOHUKOM, OH MHE CKa3aJl, UTo JIy4llle BCETO
el yuyat B JIECHUHI'PA/JICKOM 3JIEKTPOTEXHUYECKOM UHCTUTY-
Te uM. B.W. YnpsaHoBa (JIOTU). I nomHI0, MO oTer, paboTaBs-
MU MHKEHEPOM B IIeJITI0JIO3HO-6yMaKHOU IIPOMBIIIIIIEHHO-
cTu, ropopu: «Hy 4To ThI BEIGPAJI 3Ty 3J€KTPOHUKY? JJIeK-
TPOHOB HUKTO HE BUJEI...»

— Kak u noueMy Bbl Ha4aJId 3aHMMAaThCA MOJYyHIPOBO-
AHUKaMHu?

— 3zech MHOro0 ciIy4yaiiHocTell u coBnajgeHnul. Ha BTopom
Kypce A caeaall JOKJIaJ Ha CTyAe€HYECKOM Hay4YHON KOH-
depeHuU o paborax 1o GporosadpderTy 3HAaMEHUTOTO PyC-
ckoro ¢pusuka Anexkcanapa Cronerosa. JJokjaaj] NOHPaBUI-
ca Hartanbe HukonaesHe Co3WHOM, coTpyAHUIE Kadeapsl
¢usuKM BakyyMma, IZie 3aHUMaJHUCh IOJIyNIPOBOJHUKOBBI-
Mu ¢oTtoconporuBieHuAMU. OHa No3Baja MeHs paboTaTh

Ha Kadepe, U 4 ¢ yI0BOIbCTBUEM cortacuica. Hagan 3aHu-
MaTbCA IOIYIIPOBOAHUKAMU. A ajIbIlle MHE OUY€Hb ITI0BE3JIO,
IIOTOMY YTO MeHsA pacnpefeauau B Pusrex — OPuUs3UKo-Tex-
HUYeCKUU MHCTUTYT. f He 3Has Toraa, 4ro A6pam Pemopo-
Bud Modde yixe ymies u3 HHCTUTYTA, He 3HAJI O €r0 TParu-
YeCKHUX IIoCJIeHUX rogax B Pusrexe. [IoMHI0, KaKk Hanucaml
Mame nucbkMo: «f uny pa6orarts B dusrex, rae A6pam dejo-
poBu4 Nodde»r.

B ®usrtex npumien 30 auBapda 1953 r. Toraa 3aBeayOIIUM
CEKTOPOM B JIab0paTOPUU IOJIYyIIPOBOAHNKOB ObIT KAHAUAAT
dusnKo-MaTeMaTHYeCKUX Hayk Biagumup MakcuMoBUY
Ty4dKeBUY, CTAaBIIUU IIOTOM akajeMuKoM U 'epoem Corma-
suctudeckoro Tpyaa. OH y MeHd crpocul: «Ocnuiniorpad
BKJIIOYATh yMeeTe?», a KOTa Y3HaJ, 4TO f JiBa roja padoran
Ha CTaBKe MH)KEHepa, cpasy II0BeJ MeHd B J1abopaTopuIo.
MEI Tora BBIIOJHSAIMN CIIeMaJbHOE 3aJJaHue IPaBUTelb-
cTBa, TeMa (I JIOCKOCTh», CO3JaHUE IIEPBBIX COBETCKUX TPaH-
3ucTopoB Ha PN-nepexoaax. TpaH3UCTOPBI — 3TO AJI TOTO
BpEeMEHU HoBadA (pU3MKA U HOBas TexXHoJorusd. Tak g cpasy
TornaJjl Ha Ype3BblYaiHO MHTEpeCcHoe, BajKHOE 1 HOBOE Ha-
npaBJieHHe. Y MeHs eCThb JIaGopaTOPHBIN Ky pPHAJ, B KOTOPOM
3alycaHo, YTO HAIl TPAH3UCTOP C IPUINYHBIMHU XapaKTe-
PUCTHKAMMU c/ieIaH MHOIo 5 MapTa 1953 1.

B mupe Hayku [05] mai 2013 | www.scientificrussia.ru 21



BUIEOBEPCHHA NHTEPBDIO:

C npe3udeHmom P® B.B. [lymutbim u kaHuiepom OPI [epxapoom
LLipedepom 8 Hay4Ho-o6pazosamesnsHom yeHmpe, 10 anpesns 2001 e.

BbICTpee, MeHblle, Mol Hee

— Ham ceiiuyac KaXeTcCd, YTO Yy NOJYIPOBOAHHKOB HET
aJbTEePHATHUBBI. A TOrja GbIIM KaKHe-TO IMYTHU PaCXOK-
AeHud B pusuke? KTo-HNGYAHL rOBOPHJI, UTO MOJYIPOBO-
AHHKH — 3TO HE IEPCHEKTUBHO, a HYYKHO JeJIaTh YTO-TO
coBceM agpyroe?

— Pagymeerca. YdeHble JOCTATOYHO KOHCEPBATUBHHI.
OHHM u paboTarT IIpeMkJe BCEro C TEM, UYTO 3HAIOT, U Be-
PAT BTO, 4TO y:Ke ecThb. IlepBas aJeKTpPOHHas MalllWHA
OHUAK, co3manHaa B 1945 r. B llITaTtax, pa6oraia Ha Je-
CATUYHOM, a He Ha ABOUYHON cucTeMe U Oblja IIOCTpoOe-
Ha Ha 18 TeIc. namn. OHa Becuaa 20 uiau 30 T, noTpebiana
200 kBT MmomHOCTH M IIpeHa3Ha4daJach I pacdeTa Tpa-
€KTOPHUH apTUJJIEPUHCKUX cHapAA0B. Toraa IIyTHUIN, YTO
MOIITHOCTB B3pbIBa 3TOTI'0 CHApsA/Aa U MOIIHOCTB, 3aTpPadyeH-
Hafd Ha pacyeT €ro TPAeKTOPHUHU, IIPUMEPHO OJMHAKOBEI.
B 1949 r., Korla aMepUKaHIAMHY yiKe ObLIN CO3IaHBbI Iep-
BBI€ IIJIOCKOCTHBIE TPAH3UCTOPSHI, IePeHUN Kpal BBIYUCIIH-
TeJIbHOM TeXHUKU 6a3UpoBaJics TOJIbKO Ha JamMnax. B 1960—
1961 rr., korga u [Iskex Kuubu, u Po6ept Hofic caenanu ceon
epBble KpEMHUEBBIE YUITHI, OHU HEe HAXOAWJIN IPUMEHEHUH,
HOCKOJIBKY MHOTHE BBICTYIIAIN KATETOPUYECKH IIPOTUB 3TO-
ro «HOBOBBeJIeHUs». Eciiu 66l He pakeTHad nporpamMmma «Mu-
HUTMEH» U He IIPOEKT I10JIeTa KOCMUYeCKOr'o Kopabs «AIo-
JIOH», KpEMHUEBBIE YUIIbI B MUKPO3JEKTPOHUKY BOIIIN GBI
CIIyCTH €Ille TPU-CEMB JIET.

22

beceda c npeaudeHmom B.B. [lymuHeim, 12 okma6ps 2000 e.

— CeroaHsa fejia 0O0CTOAT TaK Ke?

— Celiyac ajnbT€pPHATUBbI IIOJIYyNIPOBOJHUKAM IIOKA HET.
EcTb ABE IOTyNIPOBOAHUKOBBIE «KOJIOHHBD, HA KOTOPBIX 6a-
3UpyeTcA COBpEMEHHAas 3JIEKTPOHUKA, — KpEMHUEeBasA MU-
KPO3JIEKTPOHUKA, IIepexojsanias B HAHO, U IIOJIyIIPOBOJHU-
KOBBI€ '€ T€POCTPYKTYPBI, KOTOpbIE PEIIaloT BCe MPo6IeMbl
onrToanekTpoHUkU, CBY u MHororo gpyroro. Mel 3iecbk Kak
pas 6peMcsa Haj Ipob6IeMol, KaK UX «(IIOKEHUTH», YTO AACT
O4YeHb MHOTI'0 II0JIE3HBIX pe3yibTaToB. Ho anbTepHaTUBA yixke
nosABJAeTCA. OTO NPOBOJAIIME TTOIUMEPLI. OHM MHOTO OT-
HUMYT y KpEMHUEBBIX IOy IPOBOJHUKOB, U YK€ OTHUMAIOT.

Tak nmonyuyuinoch, uTo HobGeneBCcKy0 NpeMHUIo Io pusu-
K€ 3a pa3paboTKy IIOJYIPOBOJHUKOBBIX T€TEPOCTPYKTYP
MBI nosrydanu c lep6eprom Kpemepom B 2000 r. Toraa xe
6b11a npucys:xkgeHa HobesleBckada IpeMusa 10 XUMHUH aMe-
PUKAHCKHUM HccllefoBaTensaM AnaHy Xurepy, AnaHy Mak-
auapmuay u Xujaexu lllupakase u3 ANoHUM 3a OTKPBITUE
Y pa3BUTHE IPOBOAAIINX IIOJIUMEPOB. AjaH XuUrep B CBoeH
HoGeJIeBCKOU JIeKIIMU cka3aJl: ([ IpoBojsAInue IoJIuMephl 06-
J1aZal0T 3JIEKTPUYECKMMU U OITUYECKUMU CBOMCTBAMHU Me-
TaJIJI0OB U Oy POBOAHUKOB U B TO K€ BPEMfA COXPAHAIOT
NpuBJIEKaTeIbHble MEXaHUYECKHE CBOMCTBA IIOJHMMEPOB,
a Takke IpeuMyliecTBa ux obpaborkm». Ho aTo — Huma.
ITonyIpoOBOJAHUKM, KDEMHUU BMECTE C T€TEPOCTPYKTYpPaMU
pemarT 3HaYHUTEJIbHO 6ojee obmiue 3ajaqu.

— YTO CKpBIBaeTCA 3a KPACUBLIM TEPMHHOM «I'€Tepo-
CTPYKTypa»?

— 9TO MOJYyNPOBOAHUKOBAA CTPYKTypa, B KOTOPOM Me-
HAETCA XUMUUYECKUI cocTaB. MeHAsA XMMHUYECKUM coCTas,
BBI yIIpaBJIdeTe CBOMCTBAMU MaTepuaa. B ogHol cTpyKTYy-
pe pean3oBaHbI pa3HbIe M0y TPOBOAHUKOBBIE MATEePHAJIBI.
Jl1a Macchl OJIyIIPOBOJHUKOBBIX IIPUGOPOB YacTO AJIA OJ-
HOTO JiejIa HyK€H MaTepHaJl ¢ MajJol IIUPUHON 30HBI, a g
apyroro — c 6onpiioii. B mazepax paboraeT uaesa JBOMHON
rerepocTpykTyph! ([AI'C), Korga BeI JejaeTe Y3KO30HHYIO
4acThb B CEPEJUHE, aII0 KpasAM TaK Has3blBaeMbl€ IIUPOKO-
30HHBIE SMUTTEPHI.

Jlazepbl — nIpeKkpacHoe n306peTeHue, Moy TPOBOJHUKOBbIE
Jla3ephbl — BEJUKOJIENIHOE. OTO GBLIM KOMIIAKTHBIE JIa3€PHI,
KPOIIIKH, HO OHM paboTaJsy TOJbKO IIPU TeMIlepaTypax #Hu/l-
KOTO a30Ta M KUJKOTo rejmusa. A Halla ujaed Aajga BO3MOK-
HOCTB 3TOH KpOIIIKe paboTaTh IIPX KOMHATHOM TeMIlepaType.
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NOPTAN «HAYYHAS POCCHA>»

Koponesa lliseyuu Cunssus, Xopec NeaHosuy Angepos, e2o cynpyza
Tamapa [eopauesHa u kopone Liseyuu Kapn XVI [ycmas Ha mopxecmeeH-
HOM npuemMe 8 Yecmb HobesiescKux sidypeamos, 10 dekabpa 2000 2.

— Kak npoxoauJj npomecc «pogoB»?

— Tak KaK MaKCUMaJbHBIN 3)(PEKT MOKeT ObITH II0JIY-
4eH IIPU UCII0Jb30BaHUU e TepoIepexoa Me Ky IOIyIIpo-
BOJHUKOM, BBICTYNIAIOIIUM B KaueCTB€ aKTUBHOU 06J1acTU
npubopoB, u 6ojee MIUPOKO3OHHBIM MaTepuajoM, Haubo-
Jlee IepCIeKTUBHBIMU CUCTEMAaMH, pacCMaTPUBaBIIMMUCSH
B TO BpeMd, 6bp11u GaP-GaAs u AlAs-GaAs. [l «coBMecTH-
MOCTH» MaT€epHUaJIbl «[Iapbl» JOKHBI yAOBJIETBOPATH IIEPBO-
My ¥ CaMOMY Ba:XHOMY yCJIOBUIO: HanboJjee 61U3KUe 3Hade-
HUSA IOCTOSTHHBIX peleToK. [ToaToMy reTeporepexo/ibl B CH-
creme AlAs-GaAs 6bLIM NpeAnodTuTeabHe. OgHaKO A
TOro, 4To6bl HaYaTh PaGOTHI I10 MOJYUYEHHUIO U UCCJIeA0Ba-
HUIO CBOHCTB 3TUX I'eTE€POIePeXo/I0B, TPe60BaIOCH IIPEOIO-
JIeTh HEKOTOPBIN Ncuxonorudeckuit 6apeep. K Tomy Bpeme-
HU AlAs 6b11 yiKe JaBHO II0JIyYeH, HO MHOTHE CBOMCTBA 3TO-
ro COeJUHEHUA OCTABAJIMCh HEUCCIEJOBAHHBIMHU, T.K. OBLIO
U3BECTHO, 4TO AlAS XMMUYECKH HeCcTaOuJIeH U pa3jaraeTcsa
BO BJIasKHOI aTMocdepe. Bo3MOKHOCTD IIOJIyYeHUs YCTOM-
YUBOI'0 Y IPUCIIOCO6IEHHOrO AJI1 MPAKTUYECKUX IPUJIOHKE-
HUU reTepolepexosa BOTOU cucTeMe Kasajach MaJjolep-
CIIEKTUBHOM.

IlepBoHa4YaJIbHO HAIIIX MONBITKU co3JaThk JAI'C GbLIN CBA-
3aHBI C peHIeTOYHO-HecorJacoBaHHOU cucteMoit GaAsP. Mbr
YCIEILIHO U3TOTOBMIJIM IEPBHIE J1adephl Ha ocHoBe JII'C B aTOM
cructemMe MeTonoM rasodasHoi snutakcuu (FPI). OxgHako,
M3-3a HECOOTBETCTBUA IIapaMeTPOB PEIIETKH, JIa3epHas re-
Hepalus, KaK U BJla3depax Ha romolepexojax, Morja ocy-
IIECTBJIATHCA TOJBKO IIPU TEMIIEPATYPE AKUJKOI0 a30Ta.

K koH1y 1966 r. MBI IPUIILIU K BEIBOAY, UTO Jae He6O0JIb-
II10€ HECOOTBETCTBHE ITapaMeTPOB PELIETOK B € T€POCTPYK-

Typax GaP, As, .
TeHnuaJbHbIe IpeumyinecTsa JII'C. B To BpemMaA COTpyAHUK

-GaAs He IO3BOJIAET peaau3oBaTh IIO-

moeit rpynnsl [[.H. TpeTbAKOB cOOOIIMII MHE, YTO C MEJIKHU-
MU KPUCTaJJIaMUA TBEPABIX pacTBopoB Al Ga, As pasnny-
HBIX COCTABOB, MOJYYEHHBIMM JABa roja Hasaj IIyTeM OX-
JNameHUA U3 pacijaBa ! IoJoxeHHBIMA A.C. BopieBcKuM
B ALK CTOJIa, HUYETro 3a 9TO BpeEMA He CIIy4YnIoch. ToTyac
JK€ CTaJIo FICHO, YTO TBepAble pacTBOphl Al Ga, As xumunye-
CKM yCTOMYUBBI U MOAXOAAT AJI8 U3TOTOBJIEHUS IO OKUBY-
IIUX T€TePOCTPYKTYP U IpHUOOpPOB.

JanpHEeHIIUH mporpecc B 06J1aCTH MOJYIIPOBOAHUKOBBIX
IreTepPOCTPYKTYP GBI CTPEMUTEIbHBIM. IIpeskie BCero, Mbl
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Koposne Lliseyuu Kapn XVI [ycmae spyuyaem X.U. Angpeposy odunsiom
naypeama Hobenesckol npemuu, Cmokzosbm, 10 0ekabpsa 2000 a.

9KCIIEPMMEHTAJBHO NOATBEPAUIN YHUKAIbHbIE NHKECKIIU-
OHHBbIE CBOMCTBA IIMPOKO30HHBIX 3SMMUTEPOB U 3(PPEKT Cy-
NEePUHKEKIIUY, IPOAEMOHCTPUPOBAIN CTUMYJHUPOBAHHOE
usnydenue B AlGaAs-/II'C, ycTaHOBUJIM 30HHYIO AUarpam-
My Al Ga, As-GaAs-reTeponepexoja, THIATEIbHO HU3y4YH-
JIA JIIOMUHECLeHTHBIEe cBolicTBa U AUPdy3UI0 HOCUTeIeH
B IUIABHOM TeTepoIiepexosie, a TAKKEe Ype3BbIYalfHO NHTE-
pecHbIe 0COGEHHOCTH TOKa Yepe3 reTepollepexo], Hallpu-
Mep, AUaroHaljibHble TYHHEJIbHO-PEKOMOUHAIIMOHHBIE IIe-
PEeX0AbI HEMOCPEACTBEHHO MEXKAY AbIPKaMU U3 Y3KO30HHOM
U 3JIEKTPOHAMM U3 IIINPOKO30HHON COCTaBIAIOIINX F'eTepo-
nepexoja.

B aT0 %€ camMoe BpeMs MBI CO3/1aJIx GOJIBIIMHCTBO HAan60-
Jlee BaKHBIX IPUOOPOB, B KOTOPBIX OBLIN peaIn30BaHbI OC-
HOBHBIE IIPEMYIIIeCTBa FeTePOCTPYKTYP:

¢ Hu3Komnoporosele [II"C-1a3epsl Ipy KOMHATHOH TeMIlepa-
Typ€;

* BEICOKO3(p(EKTUBHBIE CBETOAUOABI HA OJMHOYHOH rere-
pocTpyktype (OI'C) m Ha [II'C;

® COJIHEYHBIE 3JIEMEHTHI HAa T€TEPOCTPYKTypax;

® GUIOJIAPHBIE TPAH3UCTOPHI HA F€TEPOCTPYKTYPaX;

® TUPUCTOPHBIE p--p-N-TIEPEKI0YaTe]In Ha FTeTEePOCTPYK-
Typax.

Jletrom 1969 r. Ha KOH(EepeHIUHN 0 JIOMUHECIEHIIUN
B CIIIA # caesrat AOKJIA[ O HAIIIMX <KOMHATHBIX» JIa3epax, KO-
TOpPBIH Tpou3sBesa 3¢ deKT pazopBaBiIeics 60MOBbI.
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BHAEOBEPGHH MHTEPBLID:

Mpe3udeHm AH CCCP M.B. Kenoeiw epyyaem X.U. Angeposy
JleHuHcKyto npemuto, Mockea, 1972 2.

Kopec MisaHosu4 u Tamapa leopeuesHa Angpeposebl,
CaHkm-llemepbype, 2011 2.

PasBuTue GU3UKU U TEXHOJOIMU IIOJIYIIPOBOJHUKOBBIX
reTEepPOCTPYKTYP IIPUBEJIO K 3HAYUTEJBHBIM IE€peMeHaM
B Halllell ITIOBCEJHEBHOM KHU3HU. DJIEKTPOHHBIE YyCTPOMCTBA
Ha OCHOBE T€TE€POCTPYKTYP IIMPOKO UCHOJIb3YIOTCA BO MHO-
rux obJlacTAX 4YeJIOBEUYECKOHN feATeabHOCTU. EfxBa 11 Bo3-
MO¥HO BOOOpa3UTh HaIly KU3Hb 06e3 TeJIeKOMMYyHUKallu-
OHHBIX CUCTEM, OCHOBAaHHBIX Ha JIa3epax C BOMHOM reTepo-
ctpykTypoi ([AI'C), 6e3 reTepoCcTpyKTyPHBIX CBETOAUO/0OB
¥ GUIIOIAPHBIX TPAH3UCTOPOB, 6€3 MaJIOIIYMAIIUX TPAH3U-
CTOPOB C BBICOKOU IIOJIBUKHOCTBIO 3JIEKTPOoHOB (BIT9T), npu-
MEHSAIOIINXCA B BBLICOKOYACTOTHBIX yCTPOMCTBAX, C TOM YUC-
JIe B CUCTE€MaXxX CIIyTHHKOBOT'O TeJIeBHJAEHUA U MOGUIBHBIX
TenedoHax. JIazep ¢ /II'C npucyTcTByeT Tenepb paKTUIECKN
B Ka/I0M JIOM€ B IPOUTPbIBATE/IE€ KOMIIAKT-AUCKOB. ConHed-
HBbI€ 3JIEMEHTEHI C TETEPOCTPYKTYPaMU LM POKO IPUMEHSAIOT-
cAd KaK AJ15 KOCMHUYECKHUX, TaK U JJIs 3eMHBIX IpOrpaMM —
KOoCMHUUecKad cTaHnusa «Mup» 15 jIeT ucrnojib3oBasia CoOTHed-
HBIE 3JIeMeHTHI Ha ocCHOBe AlGAAS-TeTepOCTPYKTYP.

yM, YyecTb, COBeCTb 1 HaXoA44YnNBOCTb
— 9To0 GbLJIa BIeYaTASIOUIasa 106eja COBETCKOM HAyKH.
— Bo MHoOroMm o6ecriedyeHHa A IOAIEPKKON COBETCKOM aKa-
nemun Hayk. B AH CCCP Bcerpa 6b1u 3aMedaTeIbHbIE IIpe-
3UJIEHTHI, HaYnHasd ¢ Ajlekcanapa Ilerposuya KapnuHckoro,
KOTOPBIN OBILJI IEPBBIM BEIOPAHHBIM IIPe3UIeHTOM enle Poc-
cuiickod akageMuu ¢ Mmad 1917 r. [lo aToro mpe3ujeHTa Ha-
3HauaJj caM uMmieparop. [lorom npeaueHTOM cTaa Bianu-
mup JleorTheBUY Komapos, Bergaromuiica 6oranuk. Koma-
posBo 1oz JIeHMHTpaoM Ha3BaHO B €T0 4ecTh. [locsie BOMHEI
npesugeHToM AH CCCP 6511 n3bpan Cepreii IBaHoBu4 Ba-
BuJIoB. Korga oH ymep, aToT nocT 3aHsAI AnlekcaHap Hukomna-
eBUY HecMessHOB 1 3aHUMAJI €ro B TeYeHUe AeCATHU JeT. [1o-
TOM OBbLI CAaMBI BBIJAIONIUMICA, HA MOH B3IVIAJ, IPE3UJECHT
HaImre akageMun — McTtucaas BeceBonogosudy Kenapim. ITo-
cie Hero — AHaTtonui IleTpoBud AsleKcaHAPOB. DTO ObLIN
COBEPIIEHHO pa3Hble JIOAU U II0 XapaKTepy, U M0 MOAXO0aY.
OHu pa6oTanau B pasHbIX 061acTaAX HayKu. Ho ux o6 beguHA-
JIO OHO: 3TO OBLIY BHIAAIOIIHECS yYeHble, 6ECKOHEYHO Ipe-
JaHHBIE CBOEMY JieJly, HayKe U CTpaHe.
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M.B. Kenaplm ceirpajl OTPOMHYIO pOJIb B MOEH 3KU3HU.
B 1971 r. on npuexaJi B JIeHUHTpa/, B HAIll UHCTUTYT, U IpU-
mieJs1 B Molo JlabopaTopuio. I cuKy B CBOEM KPOIIIEYHOM Ka-
6uHeTe, U TYT 3axXoAAaT akajgeMuku Kengpim, [Tpoxopos, OB-
YUHHUKOB, CKpA6MH, MUJIJTMOHIIVKOB — CJIOBOM, BECh IIpe-
3UJUYM aKaJeMuu Hayk. [TociaeiHUM BolllesI Halll JUPEKTOP,
arkageMuK Biagumup MakcuMmoBud TydkeBUY, U CKasall:
«opec, y Bac Tpu MUHYTED. TO €CTh £ 3a TPU MUHYTHI 101~
JK€H Bce pacckasaTh! f roBopro: «McTuciaas BeceBonogosuy,
Kak goexajn?» OH roBoput: «Xopoimo». — «Hak 310poBbe?» —
«M1 3popoBbe HOpMaJIbHO». I roBopro: «Hy Tak g BaM xejalo,
9TOOBI U JaJIbIIIE Y BaC BCe OBIJIO YCIIEIITHO CO 3J0POBBEM, UTO
ellle 3a TP MUHYTHI 51 MOT'y cKa3aTbh?» McTucaas BeceBoiiozo-
BUY yIBIGHYJICA U 0TBeTHII: «tKopec lIBaHOBUY, y BaC CTOJIb-
KO BPEMEHH, CKOJIBKO BBl CUMTaeTe HyXKHbIM». OH IpOBeJ
y MeHd B 1a60paTOpHH ABa C IIOJIOBUHOM Jaca. 1 eMy MHoroe
TOKa3aJ IIPAMO B 9KCIIEPUMEHTE, paccKa3all o GU3UKE reTe-
POCTPYKTYP U T.Z. OH OBLI aJIEK 10 CBOEH CIelIaaIbHOCTU
OT Hac, HO KOTJia 3a/iaBaJl BOIIPOCHI, ObLJIO BUIHO, YTO OH IIpe-
KpacHO IIOHAJ 3Ha4YeHUe Halllel paGoThl.

McTucnaB BceBoaog0oBUY MHOrO IIOMOTaJI HaM U IIO3iKe.
Korga Mbl 6b171M BBIABUHYTHI Ha JIECHUHCKYIO IIPEMUIO, OH
Ha3BaJl Hally paboTy peBoJIIOIMEH B ajleKTpoHuKe. C Moel
TOYKHU 3pEHUd, TJIaBHOE Ha3HAa4YeHNUe HayYHOI'0 pyKOBOAUTE-
JIfl CTOJIb BBICOKOT'O paHI'a — BOBpPEMdA IIO/IEP:KATh IIEPCIIEK-
TUBHOE HayYHOE UCCJIEJOBAHUE.

Buepa, cerogHs, 3aBTpa

— BbI NPOKHJIN B HAYKE MHOTI'O 3II0X X MOYK€TE CPaBHHUTbD,
KOrJia HayKe y/AeJAJIoch Gosbmee BHMMaHne. Kax BbI Mo-
JKeTe oOXxapaKTepH30BaTh CErOAHSIIHEE II0JI03KEHHE Poc-
cuiickoif HayKu?

— 9T0 oYeHb TAKeNbIN Borrtpoc. Camasd 6oJsbmras npobiie-
Ma OTe4eCTBEHHOI HayKHU CerojHs — Jlaske He HU3Koe u-
HaHcupoBaHue. OHO B 2000-€ I'T. U3MEHUJIOCh KapAUHAab-
HO. JIeHbI'H eCTh, XOTA UX 3aMeTHO MEHBIIIE, YeM 3T0 ObLIO
B COBETCKHE BpeMeHa. Pasza B Tpu npumepso. Ho rmaBHas
npo6JjeMa B IpyroM. 9TO HEBOCTPe6GOBAaHHOCTD HAIIUX Ha-
VYHBIX pe3yJbTAaTOB 9KOHOMUKOI U obmiecTBOM. IloueMy
MBI JIO6MM BCIIOMHHATh COBETCKHH nepuoxa? Iloromy 4uTo
MBI OBLIIH HYKHBIL. IIpH 3TOM JIIOAU II0-Pa3HOMY OTHOCATCH
K IOJMTUYECKUM aclIeKTaM TOM 8I10XHU. A KOTZia BBl HYKHBI,
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U IeHbI'Y HaXOoAATCHA, U 1a60paTOpUIoO HOBYIO BaM IIOCTPO-
AT, 1 obopynoBaHue 3akynaT. Korga mpousomen passai Co-
1034, 9Ta Morydas cucteMa 6bljIa pa3dpe3aHa Ha 15 yacTtel.
TeMm caMbIM MBI IIOOPBAJIM HAIly 3KOHOMUYECKYIO MOIIb.
Mgi1 3a 3T 20 JIET IOTEPSAIN MacCy TEXHOJIOTHM, OCHOBBI KO-
TOPBIX OBIIM CO3JaHBI. DJIEKTPOHHAS IPOMBIIIJIEHHOCTh
6bl71a BO Bcex 15 pecny6InKax. A cerogHsa oHa ToOIbKO B Poc-
cuM, IpUYeM 3aMeTHO MeHbIlle, yeM ObLIo paHblle, U B Be-
JIOpyCCHUH.

— KaKuM BbI BUAUTE BBIXO/ B3 3TOrO IOJIOXKEHUA?

— Ham npesugenT 6iecTsamnie copMyInpoBal 3ajady
CTpaHBI, Korja ckasal, 4To K 2020 r. Heo6xoguMo obecrie-
YUTB 25 MJIH pa6o4uX MECT B CEKTOPE BBICOKUX T€XHOJIOTUM.
Ilosxe npu BCcTpeye OH MHE CKa3aJl, YTO UMeJI B BUAY B IIep-
BYIO ouepenab 6u3Hec. fl oTBETHII, 4TO 3TO 3ajadva AJId BCeu
CTPaHBI, IOTOMY 4YTO TPeOYeT U pa3BUTHUA COOCTBEHHBIX Ha-
Y4YHBIX UCCJIEIOBAHUH, ¥ pa3paboToOK, 1 U3MEHEHUI B CUCTe-
Me o6pasoBaHUA. MBI HHaUYe JOJIKHBI TOTOBUTD CIIeIUaIU-
CTOB JJIsl pEIIIeHUs HOBBIX 3a/iad. OTO KacaeTcd B IIEPBYIO
ouepe/b HAIIUX CHIPBEBBIX OTpAacJIel, UMEHHO TyJa HYkK-
HO HaAIlpaBUTh HOBBIE BBICOKOTEXHOJIOTHUYHBIE pa3paboT-
KU, IOTOMY YTO, UMesl OIPOMHO€e 60raTcTBO, MBIl HAXOJUM-
cAd Ha HU3KOM TE€XHOJIOTUYEeCKOM ypoBHe. HaM HyHO ocBa-
UBaTh APKTUYECKUH IIeTb( — 3TO TOME HOBbIE TEXHOJIOTUU.
ITo4yTH BCe HOBBIE TEXHOJIOTMU 6a3UPYIOTCS HA 3JIEKTPOHUKE
U cBA3aHKI ¢ Hell. ToJIbKO BEpHYB CTpaHe JUAUPYIOIIUe I10-
3UIIMU B HAyKe U BBICOKUX T€XHOJIOI'UAX, MBI MOXEM obecIie-
4UTBb €€ IIpolBeTaHue. Mbl ObLJIM B CIMCKE MUPOBBIX JIHJIE-
POB, U MBI JOJIZKHBI BEDHYTh ce0€ 3T O3UILUH.

MEI cefigac pa6oTaeM C MacCoi MHTEPECHBIX U IEPCIIEKTUB-
HBIX TPOEKTOB. Ho 1151 TOro YTO6BI UX OCYILECTBIIATD, Hy ¥ KHBI
AeHbru. 1 oueHb BaskHO, YTOOBI pe3yJIbTAThI Halllell paboThl
GBI BOCTPE6OBAHBI IIPOMBIIILIEHHOCTBIO. DyHAaMEHTAb-
HadA HayKa Oy/ileT pasBUBaThCA TOJIBKO TOIJa, KOI/a pPa3BU-
BaeTCs NPOMBIIIJIEHHOCTh Ha BEICOKMX TEXHOJIOTUAX. B aTOM
OTHOIIIEHUU # Jo6ia0 nuTupoBaTh [opasxka Iloprepa —
GBIBIIIETO ITpe3UAeHTa JIOHAOHCKOT0 KOPOJIEBCKOr0 O6IIeCTBA.
¥ Hero ecTh 3ameyarenbHasa ppasa: «(Hayka Bcs IpUKIagHad,
TOJIBKO KaKHe-TO IIPUJIOKEHUA BOSHUKAIOT ObICTPO, 4 KAKHe-
TO — 4Yepe3 CToJeTus». Bee, 4eM MBI dKUBEM, YEM MOJIb3yEM-
cs, — 3TO IPUJIOKEHUE HAY YHBIX UCCIE€JOBAHUM.

Mpogpeccop C.I1. Kanuya 8 kabuHeme XX.U. Angpeposa
nocsie niekyuu 8 Hay4yHo-obpaszosamensHom yeHmpe, 14 anpens 2000 e.
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— Ceifyac 4acTO IPUXOAUTCSA CJABIIIATH, YTO aKaJEMUA
HayK HyKJaeTcA B pedopmupoBanuu. CKOpo GyAyT BbI-
GopsI mpe3uAeHTa akageMuu. KaKoBbI Balllu CTpaTeru-
YecCKHe IJIaHbI B CJIydae Bamiero u3épauusa?

— Ilpeske Bcero, 3aMeTHOE yCHJIEHUE POJIM OTAEJIEeHUU
aKajJeMHuHu HayK. B Tom unciie — U B IIEpBYIO oUepesb — CIIe-
IMaJIN3UPOBAHHBIX OTAeJeHUN. PernoHanbHbIE OTAEIEHUA
y Hac JOCTATOYHO MOIIHBIE, U JIyYIIUM A cuuTarw Cubup-
croe otxeneHme PAH. TaM M y4eHBIX HACTOAIUX OOJIbIIIe
0CTaJIOCh, IIOCKOJIBKY ye3:KaTh n3 Cubupu 6BhIJII0O HECKOJIb-
KO CJIokHee, yeM u3 MockBEI u [leTepOypra, ¥ HpOMBIIILICH-
HOCTBb COXPAaHMJIACh JyYIlle — OCTAJNCh AEUCTBYIOIIHE BbI-
COKOTEXHOJIOTMYHBIe TpeanpuaTud. Hy u cam no cebe Aka-
JIEMTOPOJIOK — 3aMedaTeJbHas Bellb. Muxamna AjleKceeBUud
JlaBpeHTBhEB, BEIOpABIINKI MECTO U CO3/IaBIINN AKaJeMIO-
poaok, — reHuil. O4eHb MHOTO JieJIaeT AJ1d pa3BUTHUA HayKHU
B Cubupu HbIHemrHUH npeacenatens CO PAH — akaageMuk
Anexcanzp JleoHngoBu4 AceeB, BeIpocinil B CUOUPU B BbI-
JAIOMIEr0oCs yYeHOT0 COBPEMEHHOCTH.

Yrto KacaeTcs cHerUaJIN3NpOBaHHBIX oTAeaeHUY PAH, ce-
roAHA OHM NPAaKTUYECKH YTPATUIU CBOIO POJIb U B OCHOBHOM
PeIIaT BOIIpOC 0 BBIOOpaX HOBBIX YJIEHOB. B coBeTCKOE Bpe-
M5 9THU OTAEJEHUS UMEJIU 3HAYUTETbHO GOJIbIIIE BO3MOKHO-
cTel 1 mpaB. U aTo mpaBuiabHO. HelHeNIHee ycuiieHHe TpebyeT
B TOM YHCJIE U IIepepacIipe/ieIeHUs GIo/KeTa, U eIlle Macchl 10-
HOJIHUTEIBHBIX Mep. OTO He TaK IIPOCTO, HO 3TO HY’KHO JeJIaTh.

Janee. MbI ropaguMcA He TOJIBKO MUPOBBIMU OTKPBITHUA-
MHU Halllell akaJIeMUU HayK B GU3MKe, MaTeMaTUKe U IPYTUX
HayKaX, Mbl TOPAUMCA T€M, YTO OHA U3MEHMJIA POJIb CTpa-
HBI B HOBBIX TEeXHOJIOTHUAX. He Hamo 3a6bIBATh, YTO aTOM-
HBIU IPOEKT — 3TO TOXKE aKaaeMud Hayk. Bce HobeneBckue
OpeMHHU MOoJyYeHbl B aKaJeMUU HayK. U cerogHa y Hameun
axKaJeMUH eCTb OOJIbIINE JTOCTUIKEHHUSA, eCTb paboThl MU-
POBOro Kjaacca, KOTOpPbI€ IIOPOKIAIOT HOBBIE TEXHOJIOTHU.
MBI HeJaBHO IIPOBOAWJIM HAYYHYIO CECCHUIO HAIETrO OTHe-
JIEHUSI HAHOTEXHOJIOTUH U MTHPOPMAITNOHHBIX TEXHOJIOTHH,
a 3To, MEXKAY IPOYUM, EAUHCTBEHHOE MEX AUCIIUIIIINHAPHOE

L1

Jlaypeamel Hobenesckoli npemuu 2000 2. Criesa Hanpaso cmo-

Aam: Spuk Kanoen (Eric R. Kandel), CLLIA, pusuonoaus u meouyuHa;
J>Huen Makgaooer (Daniel L. McFadden), CLLA, sxoHomuka; AnaH
Makdouapmuo (Alan G.MacDiarmid), CLUA, xumus; [ao CuHy3sHb (Guo
Xingjian), ®panyus, numepamypa; Anax Xuzep (Alan J. Heeger),
CLUA, xumus; cuoam: [xex Kunbu (Jack S. Kilby), CLLA, ¢pusuka;
Kopec Angpepos, Poccus, ¢pusuka; Apgud KapnccoH (Arvid Carlsson),
Lllgeyus, huzuosoeus U MEOUYUHA.

25



BHAEOBEPGHH MHTEPBLID:

OTAeJIeHHe B aKaZieMHU. Y HAC B CEKIIUM HAHOTEXHOJOTHUU
pa6oTraroT u 6uosioru, ¥ GU3HKYU, U XUMHUKH, U MaTepUaJIo-
BeAbl. 1 BOT Ha 3TON ceccHUU GBLIN IPEJCTABIIEHBI 6I€eCTH-
mue JoKaazAbl U paboTsl Anekcanjpa Cepreesuda Coboie-
Ba u'eoprus IlaBioBuya I'eopruesa 1o afpecHoOl A0CTaB-
Ke HaHojekapcTB, KonctanTuna 'eoprueBnya CkpabuHa,
61ecTsIe pa3BUBAIOIIEro F€eHOMHBIE U IOCTTEHOMHBIE TeX-
HoJioruu. Tak 4To MoTeHIuall y akaJleMUU eCcTh. MBI cerojHsa
MHOT0 3aHUMaeMcsd GMOHAHOTEXHOJOTUAMU U XOTUM YUUTh
pe6AaT He ToJBKO GPU3UKe U MaTeMaTHKe, HO GHOJIOTUH U Me-
JULOUHE. ITO TO, YTO HYKHO JeIaTh.

— BbI OyAeTe pa3BHBATh MYJbTUAUCIHUIIIMHAPHOCTD?

— Moii kostera 1o CKOJIKOBCKOMY coBeTy, jJaypeaT HobGe-
JeBcKol mpemuu Pojsxep KopHGepr, 6i1ecTamyii GMOXUMUK,
MHe KaK-To ckasal: «Co3fgaHue HOBBIX JE€KApCTB TpebyeT

3HAHUA KBAaHTOBOM MeXaHUKW. OTO NPABUJIbHBIN MOAXON,
B TOM 4HcJe U K o6pa3oBaHUIO. VI MBI €ro peannsyeM 3/ech,
B paMKax Halllero AKaJIeMI4eCKOro yHUBepCUTEeTA.

B nHamreit ctpaHe B cdepe pUHAHCHPOBAHUA HAYKHU CyIIIe-

Cneesa Hanpaso: X.U. Angepos, [IxoH bapouH, B.M. Tyukesuy
u Huk XonoHbsK. MnnuHoticckuti yHugepcumem, Sp6aHa, CLUA, 1974 2.

CTBYIOT BCEBO3MOKHBIE CTPOrUe IIpaBHUJIa, KOTOPbIE HYK-
HO MeHATb. Ec/Iu BBl fleJlaeTe 4To-TO HOBOE, BAM HY#HBbI HO-
BBIE IIPAaBUJIA, B CTAPBIX BBl 9TO He cenaeTe. KoTopslii rog a
He MOTY IIOJIyYUTh AOIOTHUTEIbHOE (PUHAHCUPOBAaHHE AJId
AKaJeMUYEeCKOr0 YHHUBEPCUTETA, YTOOBI OTKPBITh HOBBIE
kadenapel. PuHaHCUPOBAHUE BhIJAaeTCsA, UCXO/sA U3 pacde-
Ta Toro, 4To ecTb. Ho U3 pacueTa TOro, 4To €CcTh, 1 HUKOTI-
Jla He cies1alo To, 4To Hajo. f y6eaun pykoBoacTBo [ocayMbl
B TOM, YTO HaM He0OXOAMMO AONOJIHUTEIbHOE (PHAHCHUPO-
BaHMeE, OHU NIPUHSJIN IIOCTAHOBJIEeHUEe, a MUHGUH cKasa:
HeT, 9TO He IPOXOAUT IO IpaBujaM. B coBeTckue BpeMeHa
NIPaBUTEJIbCTBO IIOPyYasIo HaM cejIaTh YTO-TO HOBOE, II0-
CKOJIbKY OBLIO U3BECTHO, UTO «TaM» OHO €CTh, a4y Hac eIe
HeT. Korga Mel 4To-TO IpejJjaraju, KOHEYHO, MbI IIPOCUIU
U1 HOBBIe jaGopaTopuu, U obopynoBaHue, U BaaioTy. M aTo
JlaBaJIOCh CIIeIUaIbHBIMU IIOCTAHOBJIEHUAMHU, HO IIPU 3TOM

Mocne cemuHapa e Ouamexe. Ha nepedHem nnare cnesa Hanpaso: B.M. Tyuke-

suy (Oupekmop ®TU), I1.J1. Kanuya, X.N. Ancpepos. JleHuHepao, 1979 a.
CcTaBWJIACh 33/ja4a, KOTOPYIO HYKHO GBLJIO PEIIUTD. A Cerof-

HfI BMECTO TOTO, YTOOBI CTaBUTh 3a/1a4y U 3aTE€M pacIpeje-
JIATH CPEACTBA JJIA €€ PEIIeHUd, CHadYajla Ha4MHaIoT pac-
npeaensaTh JeHbru. M BoT 310 — mo npasunaM. Ho gisa Ho-
BBIX 3a/]a4 OHM He rofAaTcs. HyxHbI HOBbIE IIpaBUJIa.

— C moJIMTHKOM BBI APy KHUTE?

— f craparock OTHee AUCTaHIOUpoOBaThbcA. B coser-
CKoe BpeMd AenyTaTaMu BepxoBHoro CoBeTa GbLIMN aKaje-
muku 10.B. Xaputon, U.B. Kypuartos, A.Il. AnekcaHApoB,
M.B. Keapgpelin. 1 oHM 3aHUMAaJIUCh MOATOTOBKON 3aKOHOB,
NpeAoKeHUN JUId PasBUTUA HayKu U o6pasoBaHUdA, pa-
60Tanu B KOMUTETaX BBICOKOTEXHOJOTMYHBIX OTpacjeu
IIPOMBIIIJIEHHOCTH, HayKH, 06pa3oBaHusd, 3/lpaBoOXpaHe-
Husd. [loaTomy a B 1989 r. gan corsacue 6a/NIOTUPOBATBHCA
B HapogHsble genyTaTel CCCP, cuuras, 4ro 6yay 3aHUMAaThb-
ca TeM ke caMbIM. Ho nmpousomen pa3Ban CCCP, ny meHa
ocTaJIoch YyBCTBO KpaliHero Hey/[oBJIeTBOPEHU OT BCcel 06-
I1€CTBEHHO-TIOJUTUYECKON AeATEIbHOCTH.

— Ho B napTHUH KaKOi-HUGYAb BbI COCTOUTE?

YdeHuKu, eOUHOMbIWIeHHUKU U 6/1u3Kue Opy3ba. Cmosm, c/1eea Hanpaso: — He cocToro. Mosi efUHCTBeHHAsA TapTHsa — Poccuiickas
B.M. AHOpees, [].H. Toemeskos, cuoam: [].3. [ap6y3os, B./. Koposnbkos, X.U. An-
¢hepos. B nonHom cocmase, skodaiowem P.Q. KasapuHosa u EJ1. [lopmHoeo,
My KOMNAHUIO HA3bIBAJ1U «8esIUKosienHol cemepkou». JleHuHepao, OTU, 1972 2.

axKaZeMusa HayK. |

becedosan Baneputi Yymakos
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0 IpaHu nuyHOCMU

Mopec MBaHoBMY AndepoB — BbLIJAWNNCA POCCUNCKNN
yueHbli1, naypeat Hobenesckoi npemun no ¢pusuke 2000 r., BU-
Le-npe3naeHT Poccninckon akagemnm Hayk, npefcepatenb npe-
3uanyma CaHkT-lNeTepbyprckoro HayuHoro ueHTpa PAH, pektop
CaHkT-leTepbyprckoro akaemMmnyeckoro yH1uBepcuTeTa.
Poawnnca B Butebcke. Mims nonyunn B uectb XaHa Xopeca, oc-
HoBaTend rasetbl L'Humanite n nngepa ¢paHuy3ckon coumanu-
CTUYECKOW NapTUN.

OKOHuUMn € 30n0TOM MepAanbto WKony 1B 1952 r. okoHuUun ¢a-
KyNbTET 3N1eKTPOHHOM TEXHUKN JIeHNHIPaACKOro SNeKTPOTEXHU-
yeckoro nHctutyTa um. B.W. Ynbanosa (JI3TW).

C 1953 r. pabotan B PrsnKo-TexHnUeckom nHctutyTe um. A.O. Nod-
de, npuHUMan yuyacTe B pa3paboTKe MEPBbIX OTEYECTBEHHbIX
TPaH3VCTOPOB U CUNOBBIX FepMaHMEBbIX Nprbopos. B 1970T. 3a-
LWMTWN JOKTOPCKYIO AUCCepTaLmio, 0606LLMB HOBBIN dTan Ucce-
[OBaHWIA reTeponepexofoB B MOAYNpoBoAHMKax. B 1971r. 6bin
YAOCTOEH NEPBON MeXAYHapOAHOW Harpagbl — 30710TON Mefanu
Crioapta bannanTaitHa ®paHKnnHoBckoro nHcTuTyTa (CLUA), nony-
umBLLel Ha3BaHVe Manoln HobeneBcKoi npemmu.

Koponesckan akagemua Hayk Lseuun npucyguna X.U. Ande-
poBy HobGeneBckylo npemuio no ¢usmke 3a 2000 r.— 3a Tpy-
Abl, 3aNnOXMBLIME OCHOBbI COBPEMEHHOWN WHGOOPMaLNOHHOW
TEXHUKW, 3a pa3BUTME NONYNPOBOAHUKOBLIX FETEPOCTPYKTYP
ANA BbICOKOCKOPOCTHOWN 1 ONTO3NEKTPOHUKM. Pa3suTre Bosno-
KOHHO-OMTUYeCcKon cBA3W, VIHTepHeTa, COMHEYHOW 3HepreTu-
K1, MOBUNIbHON TenedpoHUN, CBETOANOLHOW 1 Na3epHON TEXHU-
K1 B 3HAUMNTENbHOWM CTENEHN OCHOBAHO Ha NCCNefOBaHNAX U OT-
Kpbltnax K.WN. Andeposa.

Boigatowmiica Bknag M.M. AndepoBa B HayKy OTMEYEH Tak-
e MHOrOUMCNEHHbIMW MEXAYHaPOAHbIMK 1 OTeYeCTBEHHbIMM
npemuaMK 1 Harpagamu: JleHuHckon n focygapcTBeHHONM npe-
muamn (CCCP), 3onotoii mepanbto Benbkepa (OPT), npemuein
Knoto (AnoHusa), 3onoton meganbto MNonosa, locyaapcTBeHHOM
npemuein PO, npemunenn «mobanbHasa sHeprua» (Poccua), npe-
Muen n 3onoton meganbto K. bonepa (CLUA, 2013 r.) 3a pa3sutune
CONHEYHOW SHEPreTUKN 11 MHOMXECTBOM L pYruX.

K.N. Andepos nsbpaH NOYETHLIM 1 MHOCTPaAHHbLIM YsieHOM 60-
nee 30 3apy6exkHbIX akagemMuii HayK 1 HayuYHbIX 06LLiecTB, B TOM
yncne HauMoHanbHbIX akageMun Hayk: Utanuu, Mcnanun, Kntas,
Kopeun n MHorux apyrux. EAMHCTBEHHbIA M3 POCCUNCKUX Yyye-
HbIX, KTO OJHOBPEMEHHO 6b11 N36paH MHOCTPAHHbIM YnieHoM Ha-
unoHanbHon Akagemun Hayk CLUA v HauroHanbHoOM nHxeHep-
How akagemum HayK CLLIA. bonee 50 yHnBepcuteToB 13 20 CTpaH
136pasnu ero NoYETHbIM JOKTOPOM 1 NPOPECCOpPoM.

K.M. AndepoB — nonHbili KaBanep opgeHa «3a 3acnyru nepeg
OTevecTBOM», OTMeYeH rocypapcTteBeHHbiMu Harpagamu CCCP,
YkpauHbl, benopyccun, Ky6sl, ®paHuun, Kntas.

C 1990 r. — Buue-npe3ngeHt AH CCCP, ¢ 1991 r. — Buue-npe-
3upgeHT PAH. OguH 13 BUAHeMWnX OpraHn3aTopoB akagemu-
yeckoln Hayku B Poccum v akTUBHbBIN CTOPOHHMK CO3AaHuA 06-
pa3oBaTenbHbIX LEHTPOB Ha 6a3e Bepywmx MHCTUTYTOB PAH.
B 1973 . npn ®TU nm 6Gbina oTKpbITa NepBas 6azosasa Kadeapa
onToaneKkTpoHuKkn B JIITU. bbin anpektopom (1987-2003) u Ha-
YUHbIM pykooguTenem (2003-2006) ®TU nm. A.®. odde PAH,
a ¢ 1988 1. — nekaHOM CO34aHHOr0 UM PU3MKO-TEXHMYECKOTO da-
KynbTeTa JIeHUHrpaACcKoro nonuTexHuyeckoro uHctutyTa (JMN).
B 2002 r. co3pgan AKagemMnuyeckmini Gpu3nMKO-TEXHONOrMYECKNI
YHUBepCUTET — NepBOe Bbiclee yyebHOe 3aBefieHe, BXoadALLee

Mocne nonyyeHus nepeozo opdeHd, 1959 a.

B cuctemy PAH. B 2009 1. K yH/BEPCUTETY OblN MPUCOE[UHEHDI
CO3faHHbIN 1M B 1987 T. Ha 6a3e OTU JNlnuein «Or3nKo-TeEXHUYE-
cKas WKona» 1 HayuHblIi LeHTp HAHOTEXHOMOTUIA 1 OpPraHN30BaH
CaHkT-NeTepbyprcknii akagemMmnyeckmin yHUBepCcuTeT — HayuHo-
obpa3zoBaTenbHbIi LEeHTP HaHoTexHonoruii PAH (8 2010 r. nony-
ynn cTatyc HaumoHanbHOro nccnenoBaTeslbCKkoro yHuBepcute-
Ta), B kKoTopom XK.U. Andepos ctan pektopom. Cozaan cobcTBeH-
HYI0 HayUHYIO LLIKOMY: Cpefm ero yueHnkoB 6onee 50 KaHanaaTos
1 AeCATKN JOKTOPOB HayK, CEMb UlleHOB-KoppecrnoHaeHToB PAH.
C2010 r. — conpepncenatenb BMecTe C HO6eEeBCKUM NlaypeaTom
Pogxepom KopHb6eprom (CLUA) HayuyHo-KOHCYnbTaTMBHOIO CO-
BeTa GpoHAa «CKONKOBO.

B ¢eBpane 2001 r. cozgan QoHA nopdepXku obpasoBaHUs
1 HayKkun (AndepoBckuin GOHL), BOXKUB B HEFO 3HAUUTENbHYIO
yacTb cBoell Hobenesckon npemun. MNepeas 6narotsoputesnb-
Has nporpamma ¢oHfa — «YcTaHOBNIEHME NOXU3HEHHOW MaTe-
puanbHO NOMOLLM BAOBaM aKafleM/KOB 1 YJIeHOB-KOPPEeCNOoH-
aeHToB PAH, paboTaBlimnx B CaHKT-TMeTepbypre». DoHp yupenmn
CTUNEHANN YYaLMMCA POCCUMCKNX LKOM U NNLEEB, CTyAeHTaM
M acnvpaHTam BY30B, NPEMUW W rPaHTbl MOSIOAbIM YYEHbIM.
B page cTpaH HaxogAaTcA NpefcTaBMTeNbCTBA U CAMOCTOATENb-
Hble GOHAbI NOAAEPKKM 06Pa30BaHMA U HAYKK, YUpeXAeHHble
K.MN. AndepoBbim 1 co3gaHHble Npu ero cogencTamm: B Pecny-
6nuke benapycb, B KaszaxctaHe, B Tanuu, Ha YkpauHe, B Azep-
GanakaHe.
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UcKyccTBO
CAY)KeHUA

OTUU3HE

I'00 om 200a — a HAWU HCU3HEHHble MyMU NepeceKarmcst yyce 006pblLx
noageka! — Eezenuil Makcumosuu IIpumakos npodosnscaem MeHsl
yousasims. IIpexncde 8cez0, c8oell CNOKOUHOLL, MYOpOil, HEMOpPONaUBoll

u 8ce20a 066eKMuUBHOI OUEHKOIL NPOUCX00SLE20, KOMOPOoe 808Ce

He 8ce20a eMy HPABUMCS, HO, MeM He MeHee, OH cmapaemcs Oblmb
becnpucmpacmHusiM — KAK U NOJI0XHCEHO NOCMYNAMb KPYNHOMY YUEHOMY

pucyxaeHue JleMugoBckoi npemuu 3a 2012 r.

axkageMuky E.M. [I[pumakoBy — 3TO cBoeoGpas-

HBI UTOI €ro Hay4YHBIX HCCJIeJOBAHMUU, a TOY-

Hee — OIIeHKa €ero BKJIaJla B pa3BUTHE HaIIETO
oTedecTBa. Pefiko ciyyaeTcs B HaIlel JKU3HH, YTOOBI OIleH-
Ka JIeATeJIbHOCTH YeJIOBEKA, a B YaCTHOCTU y4Y€eHOro, Obliaa
OBI CTONB eAWHOAYITHON. [Ipy mpucyxaeHNN JleMuI0BCKOM
NpEeMHUU TaK U CIYYUJIOCh, U HU Yy KOTO He OBLJI0O COMHEHUN
B TOM, YTO 3TO IIPaBUJILHBIA BEIOOP.

JIeMOKpPUT 0 MOJOGHBIX JIIOAAX 'OBOPUJI Tak: «/13 MyapocTH
BBITEKAIOT CJEAYIOIINEe TPU 0COOEHHOCTH: BBIHOCHUTH IIpe-
KpacHble pelleHudA, 6e30mn009YHO TOBOPUTH U JeJaTh TO,
9TO CIEAYEeT.

MBI yacToO BCTpEYaAJUCh C aKaJeMHUKOM I[IpuMaKOBbBIM
B Pa3HBIX CUTyaluax. fl YmTasa MHOrue ero KHUTY U CTaThU.
dparmMeHTHI 6ecef, OTKPOBEHUN U Pa3MBIIIIJIEHUH YU€HOTro,
HOJUTHUKA, TPaMkJaHUHA A U IONbITAJICA NPEACTABUTh YU-
TaTesao. MHOroe U3 CKa3aHHOTO MO3BOJIAET JIy4Ille IIOHATH
EBrenus MakcuMmoBH4a.

Hrak, Hama 6ecefa ¢ y4eHBIM, IPOHECEHHAS CKBO3b Bpe-
M U KHUTH.
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06 3KOHOMUKe, HayKe, UHBeCcTUyumnAax n CKkonkoBe
— CyIecTBYeT IIpeACTaBJIEHHE O TOM, UYTO HUKaKHe KPU-
3ucel Poccuu He CTPalIHb], IOCKOJIBKY Yy HAC MHOT'O IIPH-
POAHBIX PecypCcoOB M MX XBAaTHT AJS TOro, 4TOOBI elxe
MHOTO IIOKOJIEHU Kuau 6e36enHo... Tak yIix yCcTpoeHa
HaIlna 3KOHOMHUKa?

— Moxkanyii, BakHelnasa 3agada ajisa Poccuu — mepe-
CMOTP 9KOHOMUYECKOM Mojie1u, o6pa3oBaBIlIelics IIPU I1e-
peBoJie aIMUHUCTPATUBHO-KOMAaH/{HONH CHUCTEMBI Ha PhI-
HOYHBIE PeJbChl. ['J1a3da HaA 9Ty MOJEJNb OTKPBII MHUPO-
BOM sKOHOMHYecKui kpusuc 2008 r. BraHyTad B Kpusuc
Poccua npeacrasidana co6oit ctpany, 40% BBII koTopoit
COo3JaBaJIUCh 3a CYET JKCIIOPTA ChIPbS, a BHEIIHUN KOP-
MOpaTUBHEIA J0aT gocTUr $500 MJIp/: IpaKTUYECKU BCE
«JIMHHBIE» AEeHbI'Y, NOJYy4YeHHble OM3HECOM B BUJE Kpe-
JUTOB, UMeJN 3apy6eskHoe IPOUCXOMKIAEHUEe. ITA CyM-
Ma Ha TOT IIepUOoJ, paBHSAJACh 30JO0TOBAJIOTHBIM 3a-
nacam Hamreid ctpanbl. C «rpy3om», ¢ KoTopelM Poccusa
BCTyNHUJIa B KPHU3UC, CBA3AHBI MacmITalbbl (XyJlllee II0-
JIOKEHME B «JBajllaTKe») U JIUTEIbHOCTh BBIXOJA CTpa-
HBI U3 YepHOU noJsockl. CileyeT NOAYEePKHY Th, YTO 3aIac
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BUIEOBEPCHHA NHTEPBDIO:

C npesudeHmom PO B.B. [lymuHeim Ha 3ace0dHuu
npasneHus Top2080-npombiwsieHHoU hanamel, 2003 e.

nNpoYyHOCTHU B Poccuu, HAKOIUJIEHHBIH 3a CYET A0XOJ0B
OT BEICOKMX MHUPOBBIX IIeH Ha HedThb, OKas3ajcs paBeH
TOJIBKO IIOJIyTOAY.

— KapTuna nevaabpHaa. U uro ke geaarb?

— OO6'BbeKTUBHO HeoOXoAUMBIN AJyisi Poccuu peBoJIIOIIU-
OHHBIM CKAYOK B PA3BUTHUHU IPOMBIIIIECHHOCTH BbIJBUTA-
eT Ha NepeJHUH IJIaH LeJbld pAJ HepemleHHBIX ITpobyeM.
OpHa U3 HUX — COBEPIIEHCTBOBAHUE HAYUYHBIX CTPYKTYP
C LIeJIBI0 pa3paboTKU HOBBIX TeXHOJIOTui. Cpean HUX oco6oe
MeCTO IIpUHAUIEKUT Poccuiickoi akaeMuu HayK — OCHOB-
HOMY LIEeHTPY QyHIaMeHTaJbHBIX UCCIEeNOBAHUN. MUPOBOM
OITBIT ITIOKA3BIBAET, YTO PyHAaMEHTAJIbHbIE HCCIIeJ0OBAHUA
¢GUHAHCUPYIOTCA TOCYJapCTBOM. B To e BpeMsa Hay YHO-HC-
cieoBaTeJIbCKHE OpraHu3anuy ob1agaoT 60IbITNM 06be-
MOM HPUKJIAJTHBIX pa3paboToK. 3/1eCb — Cepbe3HbII pe3epB
MHHOBAIIMOHHOI'0 pa3BUTHA Poccuy, KOTOPBIM BecbMa MaJio
HCHOJIb3yeTCH.

IIpuseny npumep. Eme B nepBoii mososuHe 2005 r. Ha oc-
HOBE IIECTH HAyYHO-UCCJIeOBATEIbCKUX UHCTUTYTOB CH-
6upckoro otaesennd PAH 6bl1a co3gaHa 6a3a JTaHHBIX ITPUA-
KJIAJTHBIX KOHKY PEHTOCIIOCOOHBIX pa3paboToK I KOMMep-
4ecKoro BHeZpeHus. Ho oTCyTCTBHE roCIOAIePKKY IIPUBEJIO
K TOMY, 4TO 9TOT KOMMepUYeCKUN IOTEeHI[UAJ He pa3pacTa-
cd, He coBepHIieHCcTBoBaJICA. OQHOM U3 IPUYNH CTAJ 3apeT

—_— i

B pe3udeHyuu nampuapxa Anekcus Il
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C nepabim npe3udeHmom Poccuu b.H. EnbyuHeim

MuHucrepcTBa GUHAHCOB JaBaTh KPEeAUTHI UHCTUTYTaM
aKajJeMUU HayK, T.K. OHU IIPEeJCTaBJIAIT cob60i GI0/KeT-
HBIE OPTaHU3aIlU. B pe3ysbraTe OCHOBHBIMHY ITIOKyIATEIA-
MU TE€XHOJOTUYECKH IIePEeJOBOU ITPOAYKIIUU CTAIN 3apyOek-
HBbIE IPOMBIIIJIEHHBIE KOMOAaHUU. K HUM e 3agacTyto nepe-
XOJMJIN ITpaBa Ha UHTEJIEKTyaJIbHYyI0 COGCTBEHHOCTD.

Mke1 cipaBegauBo ccbliiaeMcs Ha onsIT CIIIA B codpaHun
ceTed NMpPOABUMKEHUS WHHOBAIMIN, HO MHOTJA IOAXOIUM
K 9TOMY OIIBITY C (popMaIbHBIX o3uLnii. Korga Mel mpuBo-
AWM B IPUMEP co3JaHUe TP aMEPUKAHCKUX YHUBEPCUTE-
TaX BEHYYPHBIX MaJIbIX KOMIIAHHUM, 4TO caMo I1o cebe upes-
BBIYAHO BAKHO U JJIA HAC, MBI OCTABJIA€M BHE BHUMAaHUSA
TaKoe Hallle IPU3HaHHOEe CAMUMU aMEePUKaHCKUMU Y YEeHbI-
MM INPEUMYIIEeCTBO, KaK CyIlIeCTBOBaHHE aKaJeMUU HayK
C IIMPOKOM CEeThIO MCCJIEJ0BaTEeIbCKUX MHCTUTYTOB. Ho-
HEYHO, ¥ aKaJleMH1d HayK, U BbICIIad IIKojaa B Poccuu Hy&-
JAloTCA B ycoBeplIeHCTBOBaHMU. Ho, Kak MHe IIpefcTaB-
JnseTcdA, HelIb3A IEPEHOCUTDh Ha By3bl IIEHTP TAMKECTH B Ha-
y4uHoOU paboTe. MlcTuHa — B HEOGXOAUMOCTH MaKCUMaJIbHO
HICIIOJIb30BATh BO3MOYKHOCTHU U aKaJIEMUH, U BBICIIIUX y4uel-
HBIX 3aBeJIEHUH JUIA IIepexoa K HOBOMY T€XHOJIOTHYECKO-
My YKIaAgy.

— Ho MBI nBITaeMcsa yrHaThCs 3a aMEPHKaHIIaMH M IIe-
perHatsb ux. I umero B BUAy CKOJIKOBO.

beceda c npesudeHmom CLUA [x. bywenm e besiom dome, 2008 2.
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NOPTAJ «HAVYHAS POGCHA>»

C npe3udenmom OpaHyuu XKakom LLlupakom, 1998 2.

— ¥ Hac aHaJior KpemHueBoM fonuHb! co3dgaerca B CKoJI-
KOBe — He B 3BeHUropoze, Jlyone, YepHoronoske, HoBocu-
6upcke, Tomcke, Ekarepunbypre, Kasanu u T.71., a MMEHHO
B CroskoBe. Cyzs II0 BCEMY, pacdeT AejlacTcA Ha IpUBjede-
HUE Ha 3TOT TEPPUTOPHUATBLHO 060COGIEHHBIN 06 bEKT UHO-
CTPaHHBIX CIEIMAJIUCTOB, 4 0OCOOEHHO — HAIINX YYEHBIX,
yexaBmUX 3a py6e:x. IIpaBUIBHO JIX 3TO CJIOG0H TOUKU
3peHuA? AGCOJIOTHO HE COOTBETCTBYET JE€UCTBUTEIBbHOCTU
IpeANoJIoKEeHNE, YTO B pe3yIbTaTe «yT€YKU MO3r0B» T€, KTO
ocTtajsucda B Poccun, yixe He IpeACcTaBIAOT ObIION IIEHHOCTH.
Eme Gosee BpegHOE IIPEAIIONIOKEHNE, YTO BO3BPATHUTH ye-
XaBIINX U3 PoccUM yYeHBIX — TEOPETHUKOB U 9KCIIEPUMEHTA-
TOPOB — MOXKHO 3a CYET CO3aHUs JJIAd HUX MaTepUaIbHBIX
YCJIOBUH, CONIOCTABUMBIX C UX 3arPaHUYHBIM IIPeGbIBAaHUEM.
IIprryem npoekT «CKOJIKOBO», INITABHBIM 06Pa30oM CTPOUTEb-
CTBO HOBOrO ropoga, oboizerca B $3 Mip/ B GiunKkaiiue
TpH roja. OTHU CPeACTBA MOINIM Obl, KaK IpeACcTaBJIAeTCH,
¢ GOJIBIIIMIM YCIIEXOM OBITH BJIOJKEHBI B yiKe CYIIEeCTBYIOIIME
WHHOBAIIMOHHBIE IEHTPHI.

C 1992 r. u3 Poccuu smurpupoBajo 6osiee 3 MJIH CHEIH-
anuctoB. Ocobyi0 poJjib B OpraHMU3aIllUHd CTOJb MaCCOBOU
«yTE€UYKU MO3TOB» UTPaeT MOJUTHUKA BeAYIIUX 3allaJHbIX TO-
cyaapcTB u ctpaH IOro-BocTouHol A3uu, CTUMYIUPYIOITUX
Hay4HYIO aMUrpanuo. TalaHTINBBIX NHOCTPAHHBIX yue-

www.scientificrussia.ru.

C kaHymepom QOPl [epxapdom LLpedepom, 1998 .

HBIX HE IPOCTO 30BYT — MX UINyT. Co3gaHbl cieliuabHbIE
nporpaMMebl torcka. Ha nmocrossaHol ocHoBe B CILIA pa6oTa-
0T 900 THIC. POCCUMCKUX YUEHBIX 1 HAyYHBIX COTPYAHUKOB,
B W3pamnse — 150 Tric., B Kanane — 100 Teic., B l'epmaHuu —
80 ThIC., B Betmko6putranuu — 35 ThIc., B Kurtae — 25 ThIC.,
B AAnmoHuu — okojo 3 ThIC. BrIBIINE poccUiCKUe rpakaaHe
BBICTYIIAIOT OCHOBaTeIAMHU 6% BBICOKOTEXHOJIOTHUYECKUX
KOMIaHUU B Hmo-ﬁopfce, 3% — B Maccauycetce. Cepbeas-
HO pacCUYUTBHIBATh Ha UX Bo3BpallleHue B Poccuio He IpUxo-
auTca. OHU yiKe BPOCJIH B 3apy0OeKHYI0 Hay YHO-KOMMepYe-
CKYIO cpefy. 9TOT BBIBOJ OXBaThIBAaeT UMMHUI'PAHTOB-yYe-
HBIX U CIIEI[MAJINCTOB U3 BCEX CTPaH.

Poccna B coBpeMeHHOM Mmupe
Jemunosckasa ayautopua denepalbHOro YpaabCKOro YHHU-
BepcUuTeTa UM. nepsoro npesujaeHra Poccuu B.H. Eaxbnu-
Ha. CTeHBI yKpalleHbl IOpTpeTaMu jJaypeaToB. Cpean HUX
u akageMuk Esrennit Makcumosud [Ipumakos. ITo Tpagu-
MU 3/1€Ch IIePeJl CTYZAEHTAMHU BBICTYAIOT JIEMHUIOBCKHE JIa-
ypeatsl. X IOKJaAbl IOCBAIIAIOTCA aKTyaJbHBIM IIPOGJe-
MaM, TeM, KOTOPbIE UX BOJHYIOT CETOHA.

EBrenuii MakcuMoBUY BBIOpAJ A8 CTY€HTOB TEMY, IIO-
JKaJIyH, caMyIo BasKHYIO AJI HUX ceiigyac: «Poccusa B cerof-
HAIIHEM MUPe».

Bcmpeuya ¢ ®udenem Kacmpo 8o epems suzuma Ha Ky6y, 1996 a.
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C nanoti pumckum MloaHHom lMasnom Il, 1998 2.
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BUIEOBEPCHHA NHTEPBDIO:

Bcmpevya c [e eHep&hbelM ceKEem.apeM OOH Kogpu AHHaHom

— IIpes e Bcero, Hy:HO CKasaTh, 4T0 Poccus yHacuaeno-
BaJla T€ IPUPOJHBIE IPEUMYIIECTBA, KOTophle O6b1au y Co-
BeTckoro Corosa. Poccus octaeTca caMbIM GOJIBIINM II0 T€p-
PUTOPHUHU IrOCyJapCTBOM Ha 3eMJIe, PACIIOJIOKEHHBIM Ha IByX
KOHTHHeHTaxX — B EBpone u A3uu. B Hegpax Hariel cTpaHbl
HaXOAUTCS CyMMapHO 6ojiee TPETH MUPOBBIX IPUPOJHBIX
uckonaeMelx. Kpome Ttoro, Poccusa ynacaenosana y CCCP
BeChb PaKeTHO-A/IepHBII apceHasl; OHa €IMHCTBEHHOE B MUPe
rocyaapcTso, conoctaBumoe ¢ CIIIA mo cBouM BO€HHO-CTpa-
TETU4YECKHM BO3MOMKHOCTAM.

Bce 2To Tak, 0JHAKO 3TH IIPEUMYyIIeCTBa He BeUHBI. Ji1d
X BOCIIPOM3BO/ICTBA HEOOXOAUMBI HEIIOXKMHHBIE ITOCTOSH-
Hble ycuausa. [oBops, HaIpuMep, 0 IPUPOAHBIX Japax Poc-
CHH, CJIeyeT, KaK 9TO HU IPUCKOPOHO, IPUBECTU CIEAYI0-
mue ¢GakThl: 10 85% pocCHUICKOIl TeppUTOPHUU PaCIOJIO-
JKEHBI ceBepHee 3amajHoi EBponbl U ceBEpHOM I'PaHUIIBI
CoeauHeHHbIX IlITaToB. FIMEHHO B 3THUX paiioHax, Ijae To-
BapHO-PBIHOYHOE IIPOU3BO/CTBO 110 OIIPEJE/IEHUIO HEPEHTA-
6€eJIbHO, PACIIONIO0kKEHO oT 60 10 95% Bcex poCCUMCKUX MPU-
pomHBIX 6oraTcTB — He(TH, ra3a, peIKUX METAJJIOB, JIeca.
ITocTOAHHBIX yCUIUH 110 MOJIEPHU3ALU TpebyeT U paKeT-
HO-AIIEPHBIN IOTeHIIUad Poccuu — Ha 3TO yXOAAT OTPOMHbIE
¢$UHaAHCOBEBIE CPEACTBA.

9KOHOMUKA — caMoe ciaaboe 3BeHo 11d Poccun, BeIcTyIIa-
Iolllell B KauecTBe MUPOBOM Jiep:KaBbl, HO, HECMOTPS Ha BCe
ellle HepellleHHbIe IPOo6JIeMBbl, €CTh OCHOBAaHUA CUUTATh, UYTO
3KOHOMMYECKUM prIBOK Poccuu cocTouTced. B ctpane pacter
YHCJIO JIUI], CTPEMSAIINXCA MOAEPHU3UPOBATh 9KOHOMHUKY.

JJI1 BHEIIHENW NOJUTUKH CTPaHBI HE IeJIaeT IOroAy Ta
CpaBHUTEJIbHO HeGoJIbIlas IPyNIla POCCUMCKUX TPaMIaH,
KOTOpas OMMO60YHO CUMUTAET, UTO, IIOKA HE PELIEHBI KIY-
4yye BHYTPE€HHHEe IpobJjieMbl, HAM He CJIeAyeT IIPeTeH/O-
BaTh Ha POJIb BEJIUKOU Jiep:kaBbl. JIIoaU, IpUAEPHUBAIOIIU-
€cs TaKUX B3MIAA0B, OYEBU/IHO, HE IOHUMAIOT — JI€JI0 JAKe
He B OAHUX JIUIIb TPAAUIIUAX, a B TOM, 4T0 6e3 Poccuu Tpy-
HO, €CJIM BOOOIIIe BO3MOXKHO, IPOTUBOAEHCTBOBATh BI30BAM
u yrposaM uesioBedecTBy B XXI B. He cienyeT 3a6bIBaTh, 4TO
Poccusa cama BeICTyHaeT 06’b€KTOM 3THUX BBI30BOB U yI'PO3.
BmecTe ¢ TeM aKTUBHOE y4JacTHe Hallle CTPaHbl B MEKY-
HapOJHBIX JejlaX, HECOMHEHHO, 06JIer4aeT pelleHue BHY-
TPEHHUX IIPOGJIEM.

L o.qu ucos ou, An aHOpom Ucaesuuem
bIHl‘:MU

O Tpetben waosoﬁ BOIHE 1 aKafeMunu HayK

— EBreHuii MakcHMOBHY, Bbl €JHHCTBEHHBII B CTpaHe
YeJIOBEK, KOTOPBIH, KaK MHe KajKeTcCd, MOXKET 00'bac-
HHUTB, YTO npoucxonut. Kararca pesosonuu nmo Biamsk-
Hemy BocToky, CeBepHaa Kopes rpo3uT HauaTh BOHHY
c AMepukoii, noBcTaHnbl B Cupun u T.5. Takoe Breuar-
JIeHHe, YTO MbI (KHBEM Ha IOPOXOBOIi GOUKe.

— A pomxeH chaenaTh HEOOJBIION SKCKYpPC B IIPOIILIOE.
Bo BpeMeHa XOJIOZHOM BOWHBI BCE CUHTAJU, YTO SAJepHOE
CTOJIKHOBEHHE HEBO3MOKHO, T.K. CYI€CTBYe€T OIAaCHOCTBH
B3aMMHOIO YHUUYTOMKEHHA. ITO ObljIa cHUCTeMa AJNEpHO-
ro caep:xuBaHuA. Cefiyac HEKOTOPBIE MOU KOJIJIETU CUUTA-
IOT, YTO TaKad JOKTPHHA ycTapesa. f Tak He cuuTalo, II0To-
My YTO ecjd He GyJleT ITapuTeTa, TO HAM MOTYT AUKTOBATh
KaKue-TOo yCIoBUA. VI Ha 5TOM CTpouIach BeA moauTura. Of-
HaKO IOTOM IIOSIBUJINCH BBI30BBI, KOTOPBIE He OBLIIN IIpeayC-
MOTpeHBbl. HekoTopble MOCYUTAIN, YTO IIPHUIILJIa HOBASA 2pa,
Korjjla XBOCT yIIpaBJisgeT cobaKol U 3acTaB/IAET €€ BUIATD.
Ho aT0 He Tak. Bce-Taku MUPOM ITPaBAT BEJIMKUE JAePKABEI.
OpHaKO HavyaJIUCh IIPOIECChI, KOTOPhIE OBLIIN CKOBAHBI KOH-
¢poHTanMEN ABYX cCUCTEM. B cTabMIBHOCTY GBI 3aUHTEpe-
coBaHbI ¥ MBI, ¥ CIITA. fI 66171 cCBUETEIEM JBYX BOMH — CHa-
qaJjia Kak KoppecnonaeHT «[Ipasaer B Kaupe, a moTom yxe
KaK y4eHBbII, KOTOpOro rnocjaajgy Ha BbimxHNN BocTok B Kpu-
TUYECKOM cuTyanuu. Torja aMepuKaHIbl U MBI JIeJIaJId BCe
BO3MOJKHOE, YTOOBI yiep:KaTh 06e CTOPOHBI, CTAOUIU3UPO-
BaTh IojIo:keHue. M aTo HaM yzasiocs caenats. Ho ceifyac cu-
Tyanusa U3MEeHUJIACh.

— Kpu3ucoB, KaK H3BECTHO, 0b1J10 MHOTO. IIINpOKO H3-
BecTeH KapuGckuii, OH mOoCTaBUJI Ha rPaHb AXEPHOI BO-
iiHBI ABe cBepxAep:kaBbl. Ho BeaAb Gb1iIN U ApyTrHe, HE Me-
Hee OonacHbIe?

— A uMero B BUAY «(IIECTUAHEBHYIO BOUHY» 1967 I. 1 BOH-
Hy 1973 r., korga apabbl BIIepBble Ha IIEPBOM JTare A00u-
guchk Gonpiux ycnexoB. l'enpu Kuccunmkep Torma o6xu-
Tpua Bcex. OH xoTes, 4To6bl AHBap CazgaT gobuica He-
607bII0N ITobe kI, a 3aTeM IIocauTh 06€ CTOPOHBI 3a CTOJI
neperoBopoB. Eciu 661 He 661110 «<mo6e by, TO HUKTO ObI ¢ Ca-
JIaTOM M He CTaJjl pa3roBapuBaTh. UTo KacaeTcs HbIHEIIHe-
T'0 IIOJIOKEHU S, TO CKA3bIBAIOTCA MHOTHE IPOTUBOPEYU 9T~
HHYECKOTO U PEJIUTHO3HOro XapakTrepa. Pedb uzeT 94y Th 1u
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[lo30paeneHue XK.U. Angpeposa ¢ Hobenesckoli npemuet, 20002.

He 0 60pbbe muBuaM3anui.  c aTuM He corsiaceH. Eciau 651
TaKO€ CJIy4YMJIOCh, TO OHA Ipuobpeisia 6Bl KAKHe-TO HOBBIE
GOpMBI, OJHAKO TAKOI'0 HEe NpoucXoauT. KoHeuHo, moseHbsa
B oroHb nmoAkuasiBaroT CIIIA. Ho OG6aMa oTan4yaeTcs OT CBO-
€ro NpeJlIecCTBEeHHUKA, KOTOPBIN Iogyac IpUHUMAJ pele-
HHUA crioHTaHHO. Tem He MeHee B CIIIA nayT rmponeccel, KOTO-
pbIe He 3aBUCAT OT TOT'O MJIK MHOTO IIpe3uieHTa. B HeKoTo-
PBIX KpyTax TaM CYUTAIOT, YTO CyIIeCTBYeT OAHONOJAPHAA
MHpOBasd CUCTEeMa, XOTA 3TO JAJIEKO He TaK.

— UM He xBaTaeT CoBeTckoro Coro3sa...

— IIpocTo OHM cebs CIYUTAIOT CaMO CUJIBHOHN JIep:KaBOM.
Brnpouem, Tak u ecThb: CIIIA 110 9KOHOMUKE, BOEHHON MOIIU
IPeBOCXOAAT Bce cTpaHbl. OJJHAKO 3TO HE rapaHTHUA CyIIe-
CTBOBaHUA OfHONOJApHOro Mupa. Ects ToT e Kuraii, Ko-
TOPBIA IIOAHAJCA OYE€Hb CHUJIBbHO. [lo cymiecTBy, y HEro yixe
BTOpas SKOHOMHUKA B MUPe, B 0603pUMBIH IIEPUOJT OHA MOKET
o6orHaTh U 3KOHOMUKY CIIIA. Tak BBINJIAJAUT MUP CEroJHA.
Eciiu nonbITaThCsA IPOrHO3UPOBATh OyAyIliee, TO S He BepIo,
9TO MUP CTaHeT ABynoadapHbIM — CIIIA u Kurtaii, T.K. y6ex-
neH, ytro Kurait He 6yieT npeacTaBIATh BOEHHOH yIrpo3bI
nns CIIA. He Bepro, yto Kuraii 6yzieT fe1aTh CTaBKy Ha BO-
€HHBIM acClIeKT B CBOUX OTHOILIEHUAX C COCEAAMU.

— 9TO NPOTHUBOPEYHUT MX TPAaAUIMAM, UX MEHTaJIHUTe-
Ty. KuTaiiniel He BoeBaJIn 3a IpeAejiaMH CBOe€il CTpaHBbI,
M MCIIOBEAYIOT OHM KOH(DYyIMaHCTBO.

— Ho oHU HUKOI/1a He ObLIIM TAKUMH BEJIUKUMHU.

— ITouemy xke? A B npomaom? Beaukuii Kuraii — aTo
peajJIbHOCTB!

— Torga MUp 6BbLJI UHBIM. ..

— Ho Kuraii u CIIIA cerogHst B3aMHO JONOJHAIOT APYT
Apyra.

— Tonbko skKoHOMUYecKu! Kuraii, Ha MOM B3IV, HE J0-
roHuT CIIIA 1o pa3BUTHIO HAYKH, IIOCKOJIBKY B HEM MHOTO
BTOPUYHOTO.

— AMepHKaHIEB TPYAHO JOTHATh.

— Ecsau Boo6Iie BO3MOMKHO. A 4TO KacaeTcs Hac, TO MbI
B MHOTOIIOJIIPHOM MHUpP€E IPUHAIN BEPHOE HAIIpaBJIECHUE —
JieficTByeM B Pa3HBIX BEKTOPAaX U B pa3HbIX HAIIPpABIEHUAX.

— Ho co BceMu Apy>KHUTH HEJIb3:!

— Henp3sa, Ho pa6oTaTh MOKHO U HYYKHO. MHUP OY€HB CJIO-
JKEH.
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C uzgecmHbIM ucciedosamesieM ADKMUKU U AHMAPKMUKU,
uneHom-KoppecnoHoeHmom PAH A.H. YunuHeapogbim

— HekoTophble CUHTAIOT, UTO HavaJjach TpeTba Mmupo-
Bas BOifHa (MMeIOTCA B BUAY apaGCKHe CTPaHbI) U BEAYT
3Ty BOIIHY aMepHKaHIIbI.

— «ApabcKras BeCHa» IIPEIK/e BCET0 HEBBITOHA ITMEHHO aMe-
pukaHiam. [IpexH1e peRUMBI UX yCTPaUBaJIY, IIOTOMY 4TO
UX PYKOBOAUTENIHN GOPOIUCH C MCIAMCKUM SKCTPEMU3MOM,
c TeppopucTaMu. «BecHa» Hayajgachk CIIOHTAHHO, a pacIpo-
CTpaHeHUe ee 110 apabCKUM CTpaHaM yiKe CBA3aHO C HOBEH-
MU TEXHOJIOTUAMU — VIHTepHETOM, TeJIEBHJECHUEM U JIp.
«Ocenyianu» 3TOT IPOIeCC UCIAMUCTHI. VIX opraHu3anuu B3d-
JIM CUTYaIIHIO IO/ CBOM KOHTPOJIb, U C TUM HaJ0 CUUTAThCA.

— M3 Hammero pa3roBopa cJeAyeT, YTO IOJIHUTOJIOTHA —
OYEeHB CJIOXKHAaA HayKa. C 4eM ee MOKHO CPAaBHUTB?

— JleiCTBUTEJIBHO, HAyKa CJIOXKHAA. A CpAaBHUBATh €€, Ha-
BEpPHOE, MOYKHO C (PU3UKOMN.

— Ho TaM ecTh TBEpAbI€ 3aKOHBI?

— fluMero B BUAY, 9TO IIOJIUTOJIOTHA, KAK U QU3UKA, — Ha-
yKa KOMIUJIEKCHadA. TO Y B3KOHOMUKA, U UCTOPUS, U IICUXO-
norus, U ¢puyocodud, BCEro MIOHEMHOTY. fI cauTar, YTO MbI
yzenseM Majo BHUMaHUsA Ha TOCyJapCTBEHHOM YPOBHE CHU-
TYaIlMOHHOMY aHAaJIN3y, XOTA 1 PYKOBOKY TaKHUM II€HTPOM
B aKaJieMUU HayK.

— HaCKOJBKO A NOMHIO, KOrZia BbI CTaJIM IIPEMBbeE-
POM, TO cpa3y IOIPOCHJIH aKaJEeMHIO HayK IpPOaHaJH-
3UPOBaTh CUTYALMIO M BCKOPE IOJYYHJIH MOAPOGHBIH
AOKYMEHT, KOTOPBIii OYE€Hbh IOMOT B BbIXOAE CTPaHbI
H3 CTPAIIHOTr0 KPU3HCa, B KoTOpoM Poccus okasaiache.

— a, Tak u 6bLI0.

— Ceiiuac nHaue?

— CuTyallUOHHBIA aHa/IN3 — 3TO MO3TOBOM IITYypM. BbI-
CKa3bIBAIOTCHA Pa3HbIE TOYKHU 3PEHUS, IIPOUCXOIUT IUCKYC-
cud. B peayibraTre NoABAAETCA JOKYMEHT, B KOTOPOM COBCEM
He 0653aTeIbHO OTPaKaeTCA TOJIbKO MHEHME OOJIBIINHCTBA.
B HeM HenpeMeHHO IIPEeJICTABJICHBI BC€ TOYKU 3peHUA. MBI
TOTOBUM aHAaJUTUYECKHE 3aIIMCKU U IIPEJCTaBIAEM UX PY-
KOBOZICTBY CTPaHBI. B IIpoIsioM roay mojay4uiu 6iaaropap-
HOCTb 32 OWH U3 aHAJIU30B KOHKpeTHOoU cutyanuu. Ho ceit-
Yac HaIllu JOKYMEHTBI IIOCTYIIAIOT K IIOMOIITHUKAM, U V3Ke OHU
pelmamoT, JOKIaAbIBaTh O HUX WU HeT. I cuurar, 94To HET
TECHOH CBA3U MEMKAY PYKOBOJUTEIAMU CTPAHBI U 9KCIEPT-
HBIM COOOIIIECTBOM, U 3TO0, 6€3yCII0BHO, KPYITHBIN HEJIOCTATOK.
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BUIEOBEPCHHA NHTEPBDIO:

B kpyay cembu 1

— W KTO BHUHOBEH?

— O6e CTOPOHBI IOJKHBI IIPOABIATh UHUIIUATUBY: Belb
peYb uaet o cyabbe CTpaHBbL, a B 9TOM CJIydae He ClIeqyeT Uc-
KaTh, KTO UMEHHO BHUHOBEH. Be3ycioBHO, akajeMus MOr-
Ja 6Bl AejaTh HAMHOTO OOJIble, ecju Obl €€ (IPUTATHBA-
JIM» K IIpo6JeMaM, Jalle obpalajnuch K Hel, HO U akaJeMUs
caMa J0JIKHa IPOABIATh UHUIIMATUBY.

— A nouemMy oGpa3oBaJicA TaKoii pa3pbIB?

— Ecam no-HacToAmeMy NpeJICcTaBATh CATYaIlMIo, TO BakK-
Hoe JieHiCTBYIOlIee JULIO B Hell — Heonnbepasbl.  UX Tak Ha-
3bIBAI0, IIOCKOJIBKY OHU CHHUTAIOT, YTO I'OCYIapCTBO BOOGIIE
He HYKHO, HaJI0 BCe IPUBAaTU3UPOBATh. A IIOKa 3TO A0 KOHIIA
He CJIeJIaHO, TO TOCIPEeANPUATHA HEe0OX0IMMO pPe3KOo orpa-
HUYHUBATh, II0 CyTH, HE 1aBaTh UM BO3MOMKHOCTHU paboTaTh
addexTuBHO. Heonubepasisl, HAIIpUMeD, cefiyac pacuiups-
IOT YaCTHOE NPeANPUHUMATEIbCTBO B 00pa3oBaHUU, MEU-
[UHE U APYyTUX 006acTAX, T€X, YTO CBA3AHBI C CO3JAHUEM
YeJ0BE€YECKOro KkanuTasua. f caurai 3To HeBepHbIM. CTaB-
Ka HeoJn6epasioB Ha TO, YTO YeJIOBEK JOJIMKEH JIeJaTh BCe
caM, IOpPoYHa, T.K. OHU YCTPAHAIOT TOCYyAAPCTBO U3 peab-
HOH KU3HU. fl TOBOPIO 0O4YeHb CXEMaTHUYHO, HO CyTh OT 3TO-
TO HE MEHSAETCH.

— Ho xeTeli CBOMX OHH POKAIOT B AHIJINU UJIU AMepHU-
Ke, JeuaTcda B lepmaHuu. A Bac onepupoBaju 35eChb?

— Ma.

— KcTaTH, Te caMble XHPYPru, ¢ KOTOPBIMH HeoauGe-
paJinl BOIOIOT. /lyMalo, H3-3a TOrO, YTO OHH HE yCTYNalOT
II0 CBO€EMY MacCTEPCTBY JyYIIINM CIeHaJICTaM MHpa.

— Korpa MHe morpe6oBanachk omnepanud, y MeHA Jake
MBICJIM He GBLJIO, YTOOHI KyAa-TO yeXaTh.

— IIonpoGyeM NPOMTHCH IIO BAIIUM HJOJKHOCTAM
B IIPOIIIJIOM M OII€HHUTH IOJIOXKEHHE A€JI CETOAHI HMEHHO
c Tex BepmuH. HTtak, BamxHanii BocTok. Bam nporaos?

— Eciu B Cupuun yijeT CcyIecTBYIOIIUM PEKUM, TO B Hel

HacCTaHET XaocC. Hp0H3OI>'IZ[€T }ICCTa6I/IJII/ISaI_II/IH BCE€ro
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C nonumuyeckum U obuiecmeeHHbIM 0esmesnem,
akademukom PAH A.H. flkogniegbim ]

peruoHa, a TaM ysKe CeroJiHs cJIoKHelmasa o6cTaHoBKaA. Bee
IIPOUCXOJAIEE MOKET CKa3aThCAd HEraTMBHO M Ha HAIIUX
GBIBIINX CpeJHea3WaTCKUX pecnybiInkax, ocCOGeHHO II0-
cjle Toro, Kak aMepuKaHIbl YHAYT u3 AbdranucraHa. TaMm,
K COKaJIEHUIO, ECTh OCHOBA JIJIA MCJIaAMHUCTCKOTO JBUKEHUA.
Ho B KOHIIE KOHIIOB BCE€ B 9TOM PETMOHE YCIIOKOUTCHA, XOTH CH-
Tyanusd cefiyac o4eHb TPEBOXKHAA.

— Teneph CIpalIMBal0 KaK PYKOBOAUTEJIS BHEIIHeH
Pa3BeAKH: YeM el HaAJIe:KUT 3aHUMAaThCS CErogHa?

— Hazo saHuMaTbCa M3y YeHUMEM CUTyalli U PACKPbIBATh
PYKOBOJCTBY UCTUHHYIO KapTHUHY. Hy#Ho, 6€3yCI0BHO, XO-
pollIo 3HATh HAIIMX OIIIOHEHTOB. Pa3Beska Bceraa Heo6xo-
auma. KetaTu, Kak TOIBKO s ObLJI HA3HAYEH PYKOBOJUTEIEM
BHEIIIHEH pa3BegkHu, cpasy e 6b11 npuriamnies B CIIIA. Co-
cTosicd 060MeH BUBUTaMMU. MHe TOBOPHMJIN: CJIyYUJIach Iepe-
CcTpOMKa, nosgsBuJIack HoBas Poccusa, 3aueM BaM pasBeaka? f
comlacuiicd: JaBaliTe COKpaTUM Hallll pa3BeJKH, HO clea-
€M 9TO IIoJ] KOHTPpoJIeM. K ToMy e HaZlo COKPaTUTh U CTPYK-
Typbl HATO, T.K. BBI O6yieTe [0y daTh HH(pOpMaIHUIO OT HUX.
Ha ToM pasrosopbl U 3aBepmiuanch. KoHedHO, pasBeaxku
HYKHBI, YTOOBI HOJTUTHKA ObliIa BEBIBEPEHHOH.

— CaMble NOpPHATHBIE BOCIIOMHMHAaHMA, CBI3aHHBbIE
c akazieMues HayK?

— Br160pEe1. 9TO 6BLT0 B 1979 1. MeHsd, kcTaTu, u3bpanu
aKaJeMMKOM B ouH AeHb ¢ J{opecom AndepoBbiM. OH MOU
XOPOIIMH TOBaPUIII.

— N nocaexHee: uTo OyAeT c akagemMueii HayK?

— CuwuTaro, YTO CBEPIIUTCA JUKaA INIyIIOCTh, €CJIU aKaje-
MUA HayK OyJeT TUKBUAMPoBaHA. [IoMHIO, KAk aMepUKaH-
bl HAaM OTYaSHHO 3aBU/J0BAJIH, UTO y HAC €CTh aKaJeMUs.
Koe-KTo B IpaBUTEILCTBE X04eT B3ATh 3a o6pasel] aMepu-
KaHCKYIO MaTPHIly, HO OHM 3HAIOT, 4TO QyHJaMeHTalbHasa
HayKa pa3BHBaeTCAd BHE YHUBEPCUTETOB, B MHCTUTYyTaX, KO-
TOpBIE€ HAXOAATCSA IIPU YHUBEPCUTETAX.

— Hammu pedopmMaTophl IPETEHAYIOT Ha poJb IleTpa
Beauxkoro. ToJIbKO OH cO3aBaJl aKaJ€MHIO HayK U YHH-
BEPCHTET, 2 OHH CTAapPalOTCA UX IPUKPBITE.

— A BuzAen ofuH AOKYMEHT, B KOTOPOM BIIOJIHE CEPBE3HO
npejajarajochk, YTobel pasBUTHe PUNKU, XUMUH, KOCMO-
HaBTHUKU, PaKeTHON TeXHHUKU U APYTUX oTpaciieil onpee-
JIAJI0 IPaBUTENbCTBO.
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BpyueHue 0uns1omo8 8binycKHUKaM
UHcmumyma mexoyHapooHbix omHoweHut MUOU

— Tenepb NOHATHO, YTO MHHHCTPBI CAMH XOTAT CTAaTh
aKaJleMHKaMH, HO CAEeJIaTh 3TO He Ha YeCTHBIX BbIGOpax,
amo npuka3y cBepxy. Ilo npaBae roBopsa, Kaxe 00CyK-
AaTh IOAOOHBIE IIIYIIOCTH HE XOUEeTCH.

— BoT a2T0 BEpHO.

— Cnacu6o 3a 6ecefly. XoTHA MOTOBOPHUTH €Ille XOUeTCHA
o MHoroM. Jlo ciaeayoieii Bctpeuun!

Mut pa3eosapusanu ¢ akademukom IIpumakossim 8 JfeHb
KocmoHasmuku ITo3dpasunu Odpye Opyed ¢ npas3oHUKOM.
A seuepom st ysHa, umo pebsmuulicu mpex 0emckux 0omos
Ha Ypane noayuuau 8 9mom deHb No0apoK — KOMIbIOMepHble
knaccwt. Tak pacnopsiduncs csoeil Jemudosckoil npemueti Es-
2eHull Maxcumosuu [Ipumaxos. |

becedosan Bnaoumup [ybapes

0 IpaHu nuyHoCMU

EBreHnin MakcumoBu4 MNMpumakoB — MOAUTMYECKUIA U FOCY-
JapcTBeHHbI geatenb. OAvH 13 BedyLmx oTe4eCTBEHHbIX BOC-
TOKOBE[OB, KPYMHbI/ YUYEeHbliA B 06NacTi MUPOBOWN SKOHOMU-
K1 1 MeXAyHapoaHbIX OTHOLEHWN, B YaCTHOCTK B cpepe KoM-
NNIeKCHON Pa3paboTKM BOMPOCOB BHELIHEN MOAUTUKKU Poccun,
M3yyeHUsA TEOPUWM U NPAKTUKN MeXOAYHapOAHbIX KOHGNUKTOB
N KPM3UCOB, NCCNe[0BaHNA MAPOBOTO LIMBUAN3ALMOHHONO NPo-
Lecca, rnobanbHbix Npobem, coLmanbHO-3KOHOMUYECKMX M NO-
NIUTNYECKMX MPo6ieM Pa3BMBaKOLUXCA CTPaH.

MNpencepatens Coseta aunpexktopoB OAO «PTW», npesupeHT
unpeacepatesnib  coBeta «MepKypuii-knyba», pykoBoamTenb
LeHTpa cuTyaumoHHoro aHanmsa PAH, uneH npesngmnyma PAH,
uneH npe3sunanyma Coseta npu npesmpaeHTte Poccuickon Oepe-
paumu no Hayke 1 ob6pa3oBaHuWio, uneH HayuyHo-3KCnepTHOro
coBeTa npu npepacenatene Coseta Qepepauun OepepanbHo-
ro CobpaHusa Poccuiickonn Oepepaunu, npeacedatens noneuu-
TeNIbCKOro coBeta Poccminckoro coBeTa No MeXayHapoaHbIM fe-
nam, NoYeTHbIN uneH Poccuinckon akagemny o6pas3oBaHus.

B 1970-1977 rr.— 3amectutenb ampektopa WHcTUTYyTa Mu-
pPOBOIN 3KOHOMUKMK U MexayHapoAHbix oTHoweHnn AH CCCP.
B 1977-1985 rr.— pupektop WHCTUTYTa BOCTOKOBeAEeHMWA
AH CCCP, ¢ 1979 1. — ogHOBpemMeHHo npodeccop Annnomatuye-
cKkom akagemun. B 1985-1989 rr. — gupextop MMIMO AH CCCP.

www.scientificrussia.rt

AKafeMUK-CceKpeTapb OTAeNneHna s3KoHOMUKK, ¢ 1988 r. — oTge-
NeHnsA NPo6em MMPOBOM SKOHOMUKMN U MEXAYHAaPOAHbIX OTHO-
WweHun, uneH npesugnyma AH CCCP.

C ceHTAbpA 1991 r. — pykoBoauTens MepBoro rnaBHOro ynpas-
neHunsa KIb CCCP, nepBbin 3amectuTenb npepcefatena KIb.
OT reHepanbcKoro 3BaHuA oTkasasnca. C ceHTabpa 1991 r. — py-
koBoauTenb LleHTpanbHol cnyx6bl passeaku CCCP. C 26 peka-
6pAa 1991 . no AHBapb 1996 r. — gupekTop Cny»K6bl BHELIHEN
pa3Benku Poccnn.

B saHBape 1996 r. 6bin Ha3HAaYeH MUHUCTPOM UHOCTPaAHHbIX Aen
Poccuu. 3aHnMasn 3TOT NocT, NpoBoAna 064yMaHHYIO BHELLHIOK
NoNNTUKY, Npu Hem Poccua passrBana NapTHepCKne OTHOLLe-
HUA co cTpaHamm 3anaaa v BocToka B paBHOW cTeneHu.

19 pekabpa 1999 r. 6bin 3bpaH genytatom [ocyaapcTBeH-
Ho [lymbl Poccuiickon Oepepaumm TpeTbero CosbiBa.
B 2000-2001 rr. — npeacepnatens ppakumm «OTeyecTso — Bes
Poccusar. [1Ba cpoka, ¢ gekabps 2001 r. no ¢eBpanb 2011 r., 3a-
HUMan MOCT npe3ngeHTa TopProBo-NPOMbILWAEHHOW nanaTbl
Poccum.

B 2008 r. E.M. Mprmakos Boluen B coctas npesvanyma PAH.

23 HOs6p#A 2012 1. n36paH NpeaceaTeNiemMm CoOBeTa ANPEKTOPOB
OAQO «PTWU» (peleHna B 0611acT KOMMIEKCHBIX CUCTEM CBA3M
1 6e3onacHoCTK).
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B CUBIIPCKHUX
AWNHAX

DOPITOCT HAYRHU




IOBUNEW

Kaxcowtil decsamulil ncumens Tomckoil obaracmu —
cmydenm, u 20p00 ToMck He 3psi cuumaemcst 00OHOl
U3 cmyoeHuecKuX U HaQyuHulx cmoauy Poccuu.
Tomckuil 20cydapcmeeHHblil YHU8epcumem, cepoue
gcell cubupckoll HayuHOTl WKOJbL, UCMOpUUecKU
6bL1 hopnocmom 8wicuiezo 06pa3osaHu s

U pyHOaMeHMAanbHbLX 3HAHUIL 8 Cubupu.
ITo020mo8u8 MHOMCECMBO YUEHBLX C MUPOBLIM
umeHem, ce2co0HsA TT'Y He oepaHuuusaemcs
COXpaHeHUeM Mpaouyuil, a uwem Hogwle opmbl
Op2aHU3auUU HAYUHO20 U YuebH020 NPoUeccos

JlaBHAsA JOCTOIPHUMEYaATEIbHOCTh KabuHeTa [eoprusa BiazmMmupoBuua

Maiiepa — 3T0 IOPTPETHl 3BHAMEHUTBIX YUYEHBIX ITpouuioro. O HUX PEKTOp

TOMCKOTro TOCyZapCTBEHHOTO YHUBEPCUTETA PACCKA3BIBAET TAK 3MOIIHO-

HAJIBbHO U UHTEPECHO, KaK GYyATO OHU JI0 CHX IOP KUBBI U IPOJOJIKAIOT pa-
6oTaTh BMecTe C HUM. [Ipru3HaeMcs, OCHOBHAs 4acTh Halllell 6ece/bl, ITPOUCXOIHB-
mreil HakaHyHe 135-netus TI'Y, 6bl1a IOCBAIIEHA UMEHHO UCTOPUU YHUBEPCUTE-
Ta, a Feopruii BragnMupoBUY 10 JOJITY CIy?KOBI U CKIOHHOCTH AYIIIH — €€ 3HATOK.
Ho Hac B GoJIbIIIEN CTENIEHH HHTEPECOBAJIO TO, YTO IIPOUCXOAUT B 3TUX CTAPBIX CTE-
HaXx CeTOAHA: HallpUMep, TOMCKHUH CyIIepKOMIIBIOTED HJIN yCIEITHbIe MHHOBAIIHMOH-
Hble IPOEKTHI, a TAKIKE JIMIHBII B3MIAL PEKTOpa Ha IPo6IeMbl HAYKH B II€JIOM.
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IOBUNEW

®@akmel us ucmopuu Try

v TomcKuid iMnepaTopcKuii YHBEPCUTET Obil AEBATHIM
Nno cYeTy YHUBEPCUTETOM, OTKPbIBWINMCA B Poccumnckom
nmnepun.

v' K Hauany lNepBoit MMpOBO BOMHbI 3apniaTta npodec-
copa ToMcKoro yHv1BepcuTeTa Obliia SKBUBaNEHTHA CTOM-
MOCTW 2 T MACa Ha FOPOACKOM PbIHKE, T.e. MO CErofHAL-
HUM MepKaM cocTaBnsAna nopagka 500-600 Tbic. pyonen.
v/ B 1911 r. reodusunuecknii ueHTp EBpasun pacnonaran-
cA Ha Tepputopun TI'Y. Ha MexxgyHapogHom cemcmonoru-
yeckoMm cbesfie B MaHuecTepe 6bi10 NPUHATO peLleHmne 06
OTKPbITUM CENCMMNYECKUX CTAHLMIA B YETbIPEX KIHOUYEBbIX
Toukax 3emnu. Torga TomcK 6bl1 Ha3BaH LEHTPOM KOHTU-
HeHTa. Cencmunyeckas ctaHuma B TI'Y coxpaHumnacb fo cux
nop, XoTA U He AeNCTBYeT.

CI/I6I/IpCKI/Ie nparMmaTmku

—Teopruii BragumMupoBud, Bbl MOYKETE pPaccKasaTh,
KaK Bbl IpumIu B TOMCKuii yHUBEPCUTET, 4YTO OH 3Ha-
YHUT JIMYHO AJIsA Bac?

— A He npuen cofa, a npuexas. Ma Kazaxcrana Ha 1o-
ea3ne AHnmxaH — ToMck. B Hamux kpasax (a g ponuica B Ce-
MUNAJATUHCKOM 00JIaCTH, B IEPEBHE) BCE XOTEJIH IIOCTYIIUTH
uMeHHO B Tomckuil yHuBepcuTeT. B Te BpemeHa Ha CeMuna-
JIATUHCKOM IIOJIMTOHE IIPOM3BOAUJINCH UCIIBITAHUA AaTOMHO-
ro opy#us. fl 1 MOM OTHOKJIACCHUKM NHTEPECOBAJIUCH 3TOU
TEMOH U 3HaJIHU, I/I€ €€ MO¥XHO cepbe3HO uaydarb. TI'Y 6bLI
MeYTON, HU OJUH By3 HE MOT CPaBHUTBHCSA B HAIlIMX IIa3ax
C €ro CJIaBOU.

Ho Bompoc-To HEe B TOM, II0 KAKMM MOTHUBaM cloja II0-
naJj JAYHO f, a B UCTOPUYECKUX NIpeanocblIKax. Ham yan-
BEPCUTET U3HAYAJIBHO CO3JaBajIcsd He KaK IPOBUHIMAIb-
HBIU WJIN PErMOHAJIbHBINA (ero mepBoe Ha3dBaHue — Cubup-
CKHI), a UMMEHHO KaK IIeHTP HallMOHAJBbHOro MacuiTaba.
Y4e6HBIN OKpyT ToMcKoro MIMIiepaTOpCKOro yHUBEPCUTETA

v’ PaHblie mpodeccopa KUNN Ha TEPPUTOPUMN YHUBEP-
cuteta. Mipes npenogaBaTenbCKUX KOpNycoB Gblnia M3Ha-
YasibHO 3a/10’KEHA B APXUTEKTYPHDBIN MPOEKT.

v B HayuHown 6ubnunoteke TIY xpaHUTCA MUHOe cobpa-
Hue KHUr nosTa B.A. MykoBckoro. Korga ¢oHabl ToNbKo
$bopMUPOBannCb, Ha NPOCbOY O MOXEePTBOBAHUW KHUT
Ha 6n1aro cnbupckon Haykm oTknukHynca rpad A.l. Ctpo-
raHoB. OH mepepan yHnBepcuteTy 6osee 22 TbiC. TOMOB
13 podoBON KoseKkumun. TpextomHasa MoHorpadpusa «bu-
6nuoteka B.A. XykoBckoro B ToMcKe» KOJIJIeKT/Ba aBTO-
poB TI'Y B 1991 r. 6bina ygoctoeHa [locyfapCcTBEHHOW Npe-
Mum Poccum B 0611acTi HayKn 1 TEXHUKN.

IpoCTUPAJICS HA OTPOMHYI0 TeppuTopuio oT CeBepHoro Jle-
JIOBHUTOI'0 OKeaHa 1o TamkeHTa, BKI0Yasa ¥ Mo pogHoi Ka-
3axctaH. KpoMme Toro, mourtu cpaasy Iocje ero OTKPBITHUSA
BBIIIJIY HOBbIE YHUBEPCUTETCKUE yCTABBI, CHUMaBIIINE CO-
CJIOBHBIE OTpAaHUYEHUA Ha IpUeM. f cumuraro, 3To 6bl1 dhak-
TOp ucTOopu4YecKoro Be3eHusa. Co Bcell umiepuu B ToMck
YCTPEMMJINCH TAJaHTINBBIE, XOTSA U IIPOCTHIE II0 TEM BpeMe-
HaM JIIOAU: PA3HOYUHIIBI, MeIIaHe, KPeCTbAHCKUE AeTHU.
caM yuTasa o6 aToM B oTueTax. Exanu n3 Bapmassl, Buisb-
HIOCA, IPYT'UX 3allaHbIX roposoB Poccuu. TOMCKU yHUBEp-
CHTET CTaJ OHUM U3 CAMBIX JEMOKPATUYHBIX B CTPaHE.

U eme o4eHBb aKTyaJIbHBIH, JIEKAIINUI B OCHOBE €ro CO3-
JaHUA NPUHIUI — COBMEIleHHE yuyeOHOU M aKajgeMude-
ckol (yHKIUH, a TAKKe CBA3b HAYKU C IPOU3BOACTBOM.
YUTaJl PEeYr OJJHOTO M3 OTIIOB-OCHOBaTe el TOMCKOro yHH-
BepcuTeTa, npodeccopa B.M. ®diopuHckoro. 135 et Hasaz,
6yydu caM BpadyoM, a HE TEXHAapeM, OH TOBOPHJI O TOM, UTO
YHUBEPCUTET JIOJIKEH OPHEHTUPOBATHCA Ha YAOBJIETBOPE-
HUe NOTpebHOCTer MEeCTHOM, CHGUPCKOM TPOMBIIIIJIEHHOCTH.
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U Tak 661110 Bceraa. B cBoe BpeMsd HaAIllM TOMCKHE ITpodecco-
Pa OTKPBLIN 3aJI€K1 HOPUJIBCKOI'O HUKEJIS, MECTOPOMKICHUA
3oj10Ta B KpacHosapcke, pakTuyecku cospanu Kysbace. 9To
TO, 9TO HA COBPEMEHHOM fA3bIKE€ Ha3bIBaA€TCSA MHHOBAIIVIOH-
HOM J1eATeJIbHOCTBIO.

— da, Tema ceiiuac O4eHb aKTyajJbHa. YacTO MpPUXO0-
AUTCA CIABIIIATH, YTO B COBPpeMeHHOIi Poccuu nnpo6ieMbI
MMEHHO C IPHKJaJAHON HayKoOH, IMPOMEIKYyTO4YHbIE pe-
3yabTaThl QyHAAMEHTAJBHBIX HCCJIEX0OBaHUN C TPyAOM
BHEAPAIOTCA B JKXU3Hb. B TOMCKOM YHHUBEPCHUTETE HUCTO-
PHUYECKH YMEIOT 3TO AeJIaTh?

— EcTb MHOTO onipeziesieHNH MHHOBAIIMIOHHOM /IeATEIbHO-
CTH, ¥ BCE OHU UMEIOT CBOU HeJ0CTAaTKU. [IoaToMy & BeIpa-
6oTais co6cTBeHHOE. 111 MEeHs MHHOBAILIMOHHASA AefATelb-
HOCTB — 3TO TpaHcdep 3HAHUHN B colMaIbHbIE, 9KOHOMU-
YEeCKHE U dKOoJorndeckue 6iaara AJISI YE€JIOBEKA B IMUPOKOM
cMmbiciie. Hanpumep, MBI ceiyac pas3pabaThiBaeM OY€Hb
UHTEPECHBIH IIPOEKT B 06JacTH HH(POPMAIIMOHHBIX CHU-
CTeM, CBA3AaHHBIM C KOCMHYECKUM MOHUTOPUHTOM ToM-
CKol obsactu. BoT, y MeHs 3/1ech, B KaOMHETe, CTOUT MOJEJIb
cnyTHUKA. Takue anmapaTsl CErolHA HaX0AATCA Ha BBICOTE
36 ThICc. KM HaJ TOMCKOM Ha reoCTallMOHAPHBIX OpOuTaXx (T.€.
«BUCAT» HAJI TOPOJIOM). B IIpoeKTe 3aJI0:KE€HO CO3JaHUe CEPUN

CreHbl TI'Y yKpallaeT uenaa ranepes NOpTPeTOB Npeno-
JaBaTenen v logen Hayku, Ybs XMU3Hb CBA3aHa C Tom-
CKMM YyHuBepcuTeToM. OfWH U3 yyeHbIX nosb3yeTca
0ocobbiM yBaxkeHueM. [Omutpuin MBaHoBuuy MeHpene-
€B BXOAWN B COCTaB KOMUCCUM, KOTOpas Obia yuypexae-
Ha AnekcaHgpom |l ana cosgaHua nepBoro yHnBepcuTe-

Ta Cnbrpn. Benuknin XMMmMK NPUHAN akTMBHOE yvyacTue
B MPOEKTMPOBAHMM YYEOHOro Koprnyca 1 caM 3aka3blBas
rnepBoe xMmuyeckoe obopypoBaHue. BucAwmin B Kabu-

HeTe peKkTopa NMOPTPET — PENNKBMA elle U MOTOMY, YTo
CO6CTBEHHOPYYHO HanucaH cynpyron MeHpeneesa AH-
How VIBaHOBHOW.
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KOCMMYECKHUX allllapaToB, KOTOpkIe GyyT JeTaThb Ha JoCTa-
TOYHO HU3KOU OpOGUTE U IPOU3BOJUTH KOCMUYECKYIO ChbEM-
Ky 3eMJIM, B TOM 4ucJje 1 Hamero peruona. BTI'Y cosgana
cCHCTeMa C HCIIOJIb30BaHHEM HAIEero CyIepKOMIIBIOTEPA,
CPEeACTB COYTHUKOBOI'O ITpreMa 1 06paboTKM JaHHBIX, KO-
Topas MI03BOJIAeT aHAIU3UPOBATh CUTHAJIBI C 3TUX CIIyTHU-
KOB. UTO 9T0 MOXKET JaTh B IpaKTUYeCKOM cMbIciae? Hampu-
Mep, HH(pOPMAIHIO 0 JIEAOBOM M BOJHOM 06CTaHOBKE, OIlepa-
THUBHBIE JaHHBIE O PA3/INBE PEK, COCTOAHUU JiecoB B TOMCKOM
o6iacTu (He3aKOHHBIE BBIPYOKH U T.1.). I, KCTaTH, COBCEM
HeJlaBHO BcTpedalica B MockBe ¢ akaaeMukoM PAH, pekTo-
pom Cubupckoro deaepanbHOro yHuBepcutera EBrenuem
AnexcaHapoBrudyeM BaranoBeiM, 6nodusukoM. 1 oH ckasai,
YTO TOKE FOTOB IIOJKIIOYUTHCH K 9KOJOTMYECKOM YacTH IIpo-
eKTa.

Boo61e, nogxopl, CBA3aHHBIE C CO3JaHUEM TEeXHOJIOI'U-
YeCcKHUX IJ1aTdopM, IporpaMM MHHOBAIIUOHHOI'O Pa3BUTUA
KOMIIaHMM, — 3TO BeJb BCe yske Obl10. B cBoe BpeMsa coBeT-
CKMe aTOMHBIE€ ¥ KOCMHYECKH€e IIPOEKTHI BBICTYHAIN KPYII-
HeHIIMMU TeXHOJOTNYeCKUMU IIaTGOopMaMH, I/ie€ B IIOTHOM
cMBIcIe OBLIIO OPraHU30BAHO TedeHHe (PyHJaMeHTaIbHBIX
3HAHUN B MHHOBAIIMOHHYIO cdepy.

— Kak BbI cuuTaeTe, NPy BHICOKOM KOHIEHTPAIIUH HH-
TeJIJIEKTAa B TAKHX HAYYHBIX IeHTPax, Kak ToMcK, BO3-
MO3KHa JIM CaMOOpraHu3amus 3Toro Tpadcdepa? Uiau Ha-
yKe Hy>XHBI IpodeccHoHaJIbHbIEe MEHEAKEPEI, KOTOPhIE
GBI OPraHM3OBBIBAJIM NPOIECC, IIAHMPOBAJIM KOHKPET-
HBbI€ PE3YJIBTAThI, OCYIECTBJIANN CBA3b C GM3HECOM?

— YuncTtad Hayka IIOCTpOeHa Ha U3BEYHOM CTPEMJICHHU
YeJIoBEKa II03HATh UCTUHY, HO B ONIPEEJI€HHON Mepe Ipu-
CYTCTBYIOT U CAaMOOPraHU3allud, U HayaJja INIJaHUPOBaHUA.
Bce f0mKHO OBITH pa3yMHO, U MHOTO€ 3aBUCUT OT JIMYHO-
IO OTHOWIEHHUSA JIOZe. OTO OYEHb CJIOMHBIN KOMIIJIEKC IIPO-
61eM. f cuuTalo, MEHEIKEPHl B HayKe HYMHBI, HO UX c(e-
pa AeATeNbHOCTH JOKHA OBITH Y3KOM: BBICTPOUTH JIOTUCTH-
Ky, 3aKyIUTb o60py/ioBaHUe... Mex 1y IpOYrM, UHTEePECHbIH
MOMEHT: Korza A 6611 B OKcdop/e, To y3HaAJ, YTO HUCCIeI0-
BaTeJIbCKOe 060pyA0BaHNE Ha GU3NIECKOM (paKyIbTETE BCE
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YaIe UCII0Jb3yeTCs He TOTOBOe, a pa3paboTaHHOEe CaMOCTO-
ATEJbHO U IIPOM3BEICHHOE Ha 3aKa3 (OHO IIPHU 3TOM CTaHO-
BHUTCSA 00'b€KTOM MHTEJJIEKTYAJIbHON COGCTBEHHOCTH); T.€.
Y4YeHBIM IIPUXOJUTCS 3aIIA/AbIBATh BIE€PE/, B 3aBTPAIIHUN
JIeHb, U TaKWe MOJAXO0Abl YeM JaJIbllle, TeM aKTHBHee GyIyT
pasBuBaThbcA. Eciiu e roBOPUThH 0 KAKOM-TO IIJIAHUpPOBa-
HUU HAYYHBIX Pe3yJIbTAaTOB, TO 3TO, HABEPHOE, HEBO3MOK-
HO. 3aINIAaHUPOBATh CEPbe3HBIN 9 DEKT, IPOPLIB U3 pa3pH-
Jla «OTKPBITh TAKyIO-TO YaCTHUILy Ha 3TOH HeJese» — 10106-
HOE peajbHO TOJIbKO B IpOU3BeZieHUAX CTpyrarKknx.

IIpu 3TOM OYE€BHUIHO, YTO €CTh 06sIacTH, I/ie TpaHcdep 3HA-
HUU B 6j1ara He HaJI0 OCyIIeCTBIATh. CIIOKOHHO BECTHU IIO-
HMICKOBBIE HICCJIEZJOBAHUSA. YCIOBHO I'OBOPS, TAKUE JIOAU, KaK
I'puropuii IlepenbMaH, AOMkHBI pa6oTaThb, He 3a60TACH
0 TOM, KaK MOKHO IIPUMEHHUTD UTOTH UX HAYYHBIX ICKAHUU.
B ncTopumn HayKu €CTh MHOTO IIPUMEPOB, KOIja pe3yJbTa-
ThbI ITOO0OHOM AEATEIBHOCTU CO BDEMEHEM KTO-TO «IIOJXBa-
TBIBAJD.

— Toraa y MeHst Bo3HHKaeT dunocodckuii Bonpoc. Ko
BCe-TaKH ABHraeT HayKy BIlepe/i: IaCCHOHAPMH HJIM CH-
crema?

— A aymaro, HayKy Kak HJEI0 JBUTAIOT ITACCHOHAPHUH.
A HayKy KaK IIPOM3BOAUTEIbHYIO CHIIy pPa3BUBAeT CUCTEMA.
Heo6xoaymo coyeTaHue: BeAb B 9TOM I COCTOUT PA3BUTHE —
4eJI0BEYeCTBO CHavala KyJa-ToO CTPEMUTCSH, a HIOTOM Ha4U-
HaeT ce6s orpaHUYUBATh. M 9TO 1ajeKko He BpeJHOe 3aHHA-
THE, 0 YeM I'OBOPUT LIeJIbIHM PAJ TEXHOTE€HHBIX KaTacTpod I1o-
CJIeJHUX JeT.

— ¥ Bac MHOT'0 IPOEKTOB, KOTOPbhI€ H3BECTHAI II0 BCEi
cTpaHe: LIeHTP KOJJIEKTHUBHOrO IOJIb30BaHUA, JaGopaTo-
PHUsA HAaHONOKPBITHII. A Hag yeM paGoTaeTe ceiiuac, 4TO
IJIaHUpPYeTe JUYHO Bbl KAK PyKOBOAHUTEIb?

— CaMoOMy MHe XOTeJIoCh ObI, KOHEe4YHO, Gonpmie pabo-
TaTh B OOJIACTH HAYYHOI'0 IPOTHO3UPOBAHUSA, HO BpeMe-
HU He XBaTaeT. 1 g KaKk PeKTop INIAHUPYIO CIIOCOGHI pellle-
HUSA CTOAIUX IIepe]l yHUBEPCUTETOM IIPAKTUYECKUX 3aa4.

WHorpa, rnaaa Ha noptpetT Jmurpusa MBanosuda Menge-
JleeBa, JIOBJIO ce6sA Ha OIIYIIeHNUH, YTO OH CMOTPHUT C HEKO-
TOPBIM YKOpPOM: «Bce muiieTe, a HaJo AEJ0M 3aHUMaTbCA!

Boo61e-To, 3To npaBga. OgHy U3 caMbIX BaKHBIX HAIIUX
3a/1a4 A YCJIOBHO 0003HAYy TaK: pacIIMpeHHe MexKIyHa-
POAHOM IeATEJBHOCTH C BO3MOMKHOCTBIO ITOTyYeHUSA peab-
HBIX JUBHUJEHJIOB I YHUBEPCUTETA. JTO Liejas IMOJIUTH-
Ka, KOTOpylo TpebyeTcd BEICTPOUTE. IIpo6ieMa B TOM, UTO
JAVBHUJEHBI OT MEK/AYHAPOJHBIX IPOEKTOB Mbl, POCCHUICKHE
BY3Bbl, [IOKA HE YM€eM HUCII0JIb30BaTh U K (PHAHCOBOI cuCTe-
Me EBpOIIBI B I1€JIOM IIOXO afalTUPOBaHbI. f IIOCTOAHHO
c1opio 06 3ToM ¢ mpopekTopoM. Ho yBepeH, HaIll MoTeHIUa I
MO3BOJIUT CO BPEMEHEM IOJIYYUTH O0JIBIIYIO OTAAYY.

Hanpumep, He1aBHO MBI BBIIILUIM Ha YHUBepcuTeT Maac-
TPHUXTa U CKOpo OyzeM o6eykaaTs B Huaepianaax gorosop
0 CO3/IaHUM CUCTEMBI MEJUIIMHCKON KNOEepHETUKU — Ha30-
BeM ee Tak. Pusndeckuit parynbret TI'Y paspaborasn nmpo-
rpaMMBbl C HCIIOJIb30BAaHHWEM HAIIero CyIlepKOMIBIOTEpa,
K IPOEKTY noakaoyuiacad CUGUPCKUN MEIUIITMHCKUN YHU-
BEPCUTET U MOJYYHUJICA TPEXCTOPOHHUN MEIKIUCIIUIIIN-
HapHBIM cuM6103. [IpryeM, Kak roBOpPAT IOJIJIAHAIEL, B ca-
MOM IIepeIoBOM HampaBieHUU. EcTb Tekynas paboTa Haj,
MHOKECTBOM JAPYTUX, yiKe peaJlu30BaHHBIX MeKIyHapO-
HBIX IIPOEKTOB C aMEPUKAHCKUMU, €BPOIEHCKUMU, KUTAM-
CKUM yHUBepcuTeTaMu. OAWH U3 caMbIX GJM3KHUX HAIIUX
napTHepoB — OKcOpACKUN YHUBEPCUTET.

Ha nHawnGoJiee IepCcreKTUBHBIX HAIIPABIECHUAX MBI IIOCTO-
SHHO 3aHUMaeMCs UHTerpanyeil HayK, ¥ 9TO [NIaBHOE ITPeu-
MYIIECTBO KJIACCUYECKOT0 YHUBEPCUTETA — MEKIUCIIUILIN-
HapHBbIe ucciegoanusd. Ceituac B TI'Y 23 akysnbreTa, 1 MBI
chopMyIUpPOBAIN IPUOPUTETHI B pAMKaxX IATH HaIlpaBJle-
HUU, K KOTOPBIM ITOAKJIOYAIOTCA B TOM YHCJIe U TYMaHHUTA-
pun. [IpuxoauTcd 3aAyMBIBATHCH U O CTPYKTYPE YHUBEPCH-
Teta. OHa HE MOKET OBITh 3aCTHIBIIEH.

Ot petcKkoro capa go Kb
— PaccKaKuTe, MoKajyicTa, IPo MOJIOAEXKDb, KOTOpas
K BaM IIPUXOAUT.

—Ilo 6annam ET'D y Hac He caMble Jy4llne IIOKa3aTesHu,
HO YYBCTBO YJIOBJIE€TBOPEHUSA KaK pa3 U NOABJAETCH, KOI'-
Jla CpaBHUBAaeIlb Pe3yJbTAThl CTYJIEHTOB U BHIIYCKHUKOB.
ITo meganam Poccuiickoll akajeMHUU HaAyK A MOJOABIX
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yueHbIX TT'Y — Ha TpeTbeM MecTe ntociae MI'Y u MOTU. Mue
KasKeTcsd, B MOJIO/IEKHOM NOJINTUKE YHUBEPCHUTETA HaM yAa-
JIOCh CO3JaTh TY CaMyIO CUCTEMY MOAJEP:KKHU IopbiBa. Ce-
rogHs J1060# cTyAeHT TOMCKOro YHUBEPCUTETA, IOy YUB-
MU DpUTraalleHle Ha 3HaYNMYI0 Hay YHYI0 KOH(PEepEeHIHIO,
nMeeT BO3MOMKHOCTD IToexaTh 3a pybesx. Hanmpumep, Buepa
MBI HAIITY ICHBI'Y Ha IT0€3JKy BOCBMU YeJIOBEK B Uexwro, I1o-
3aByepa f NoAIMcaJl HallpaBJIeHUE NATH cTyAeHTaM B 'ep-
MaHMUIO.

PeannsoBaH OUYeHb UHTEPECHBIM IPOEKT IIO IIOJATOTOBKE
KaJpoB /I KOCMUYeCKUX PUPM, B ToM umciie aji1d OAO T as-
IPpOM KOCMHUY€ECKHE CUCTEMBD. MBI cO3JaJI1 IToA Hero Kade-
Apy JIpoMBIIIIEHHBIE KOCMHUYECKHE CUCTEMBD, T/l TPernoja-
I0TCA TOJBKO MarucTepckue nmporpaMmsel. Cpeau nmpemnoga-
BaTeJIed ecThb Te, KTO paboTaj HenocpeAcTBeHHO ¢ Cepreem
ITaBnoBmyem KoposieBbIM. CTyIeHTHI IATOrO Kypca obyda-
I0TCA y Hac, a mectoro — Bropoje Koponese. HemaBHO MBI
MOCETUIU IPEANPUATHE, U MHE ObLIIO OY€Hb ITPUATHO, KOTAA
PYKOBOAUTENb GUPMBI IPeACTaBUI HaM ObIBIIIETO CTYAEHTA
Tr'Y, moero 3emnsaka u3 KasaxcrtaHa, 0JHOrO U3 CaMBbIX I€P-
CIIEKTUBHBIX MOJIOABIX COTPYAHUKOB, KOTOPBIHA y4acTBYyeT
B CO3/IaHMM HOBBIX KOCMHUYECKHUX almaparoB. Takue peGda-
Ta — 3TO U €CTh UCTUHHAA 3JIMTa Halllero ob1ecTna.

WHorzaa g [yMaro: 9eM Mbl OTINYIAJINCh OT HBIHEIITHUX CTY-
neHToB? HaBepHoe, ToinbKO MoTuBanueid. Torga 6e110 60-
Jee pOMaHTHUYHOE OTHOIIIEHHE K HayKe: c/ieIaTh OTKPBITUE,
cpaBHUTbCcA ¢ JMHIITeHHOM. HoO 111 TakuX pes3yabTaToB
HaJ0 XOPOIIO YVYUTHCH, TeM 6ojiee B TEOPETUUIECKOMN I'pyn-
e — 3TO GBI BOIIPOC YECTHU. Y COBPEMEHHBIX CTYAEHTOB
MOTHUBBI pyTHe, HO 3a/la4y Te€ Ke: XOPOIIO YYUThCH, YTO-
6Bl cZlesIaTh Kapbepy, 3aBECTH CeMbIo, 3apabaTeiBaTh. Hamrm
YHHUBEPCUTETCKUE COIIHOJIOIY IIPOBEIU UCCIeJOBaHNE Ha He-
CKOJBKUX (paKyIbTeTaX, CPaBHUBAA BaKHOCTD AJ1d CTYJAEH-
TOB C IIEPBOTO 110 MATBIA KypPC TAKUX NOHATUN, KaK IIaTPUO-
THU3M, JIIO00Bb, CeMbA. S XOTeJI IOHATH, KAKUM 06pa3oM Me-
HAET 4YeJoBeka yYHuBepcuTeT. OKasajioch, YTO K MOMEHTY
BBIITYCKA «IIPOCTHIE YEJIOBEYECKHE» MOTHUBAIIUH TOJIBKO YCH-
JIMBAIOTCA. 3HAYUT, pebAaTa NPUIIIN He IIPOCTO MOJYYUTh
KaKHe-TO KOPOUYKH.

— Ceiiuac MHOro roBOpAT O TOM, YTO NajaeT ypo-
BeHb 3HAHUH y BBINYCKHUKOB LIKOJI, CTyZeHTOB. Ho npu
3TOM IIOYEMY-TO HE HAET pedb O COBCEM MaJIECHbKUX Je-
TAX. YTOOGBI NPOGYAUTH MX HHTEPEC, HYKHO JH KaK-TO
aganTHpoOBaTh Hay4dYHble 3HaHHA? C KaKoro Bo3pacTa
ceiuac, B XXI B., CTOUT HAaUMHATh 3aHUMAaTBLCA A€ ThMH

My3et ucmopuu ¢usuku Try

OpuH 13 BOCbMW My3€€eB YHUBEPCUTETA, KOTOPbLIA CTO-
UT MOCETUTb pPagu Kosnekuuwn, copepxalern 6osee
1 Tbic. Npu6opoB. Mo cpaBHeHUto ¢ repbapuem TIY unu
€ro 300/10rM4YeckumM My3eem, JaBHO CNpPaBUBLUMMK CTO-
JIETHUI to6uel, 3To 3KCno3numa Monopas (OoTKpbiTa
B 1985 r.). Ho camu aKcnoHaTbl COGUpPanncb AeCATUNETUS -
MW: MHOTME U3 HUX 6blIn NprBe3eHbl B TOMCK elle B KOH-
ue XIX B. nepBbiM pekTopom H.A. le3exycom.

Ha yPOBHE CIleIlHaJIbHbIX — HECKYYHBIX U MOTHBHPYIO-
X — 00pa3oBaTeJbHBIX IpOorpaMmm?

— BeccriopHo, ieTu — 3TO KJII0YeBOM BOIIPOC BO Bcel Iie-
nouke o6pasoBaHUA. Sl caM IPUMEPHO C IeBATOro Kjacca
yoKe IIOHHMaJI, 9YTO XOTeJl Obl NCKaTh ce6sd B HAyKe, a KOH-

KPETHO — 3aHUMAaTbhCA Npo6aeMaMU CTPOEHUS BelllecTBa.
9ToMy crIoco6GCTBOBAJIM U Pa3IMYHbBIEC OJTMMIINAAbI, KOTOPhIE
nposoauio y Hac CuGUpCcKoe oTAeleHHe AKaJeMUU HayK
CCCP. Ho ri1aBHOE, B YeM MHe II0B€3JI0, KaK JIaJIeKO He BCEM
B€3€T, — 3TO MOM IIKOJbHBIE YUUTEJA, KOTOPBIE ObLIN BBI-
NMyCKHUKaMM yHUBepcUuTeTa. MBI ObLIM OOBIYHBIMU A€ ThMH,
YYUIIMCH Jade He B palfOHHOM LIEHTPE, a JiepeBHe. TeM He Me-
HEee BCE MOU OJHOKJIACCHUKU MOCTYIIMJIM B XOPOIINE BY3BbI:
B ToMmckuii, HoBocubupcKkuil yHUBEPCUTETEI, B pa3IUYHbIE
uHCTUTYTEI Hazaxcrana.

ITosToMy Korja Mbl TOBOPHMM O COBCEM MaJIEHBKOM 4YEJI0-
BEKe, TO pAJIOM 06A3aTeJIbHO JOJIKHA CTOATh (pUrypa y4du-
Tensa. Y TOMCKOro yHMBEPCUTETA €IIle€ C COBETCKMX BPEMEH
€CTBh IBa IETCKUX caja, U TyJa He cIy4JaliHO XOTAT oNacTh
6ykBalbHO Bce. ITO (PAKTOP YHUBEPCUTETCKOH CpeJHl,
U HaIlla 3ajiada — cZieJaTh TaK, 4YToObl OHa Kacajach 60JIb-
IIOTO YHCJIa JeTed Kak MoxKHO paHbmle. Mbl BTI'Y nenaem
B 9TOM CMBICJIE BCE, UTO TOJIBKO MOKEM. ¥ Hac AeHCTBYIOT
crnenuajbHbIE I€TCKHE IPOrPAMMEI, B TOM 4YHCJIE C IIPAMe-
HEeHHEeM MeTOJ0B JUCTAaHIIMOHHOI0 o6pasoBaHusd. ITo HEKO-
TOPBIM 00y4arTCA MIKOJBHUKH Jlake U3 GauKHero 3apybe-
Kbs, HannpuMep U3 JaThl. [IeITaeMca pasBUBaTh HA CEPbE3-
HOM ypOBHE II03HaBaTejbHOe TejeBuAeHue. fy6exaeH, 94To
abCoII0OTHO BCe AeTHU TaJaHTAUBEI, IPOCTO HE BCEM II0BE3JI0
BCTPETUTD YUUTENA C 60JIBIION GYKBHI.

B mupe Hayku [05] mai 2013 | www.scientificrussia.ru 41



IOBUNEW

Hukorpa He roBopu «<HMKorga»

— YacTo MOKHO CJABINIATE, YTO HAIllEe OTCTaBaHHE OT pas3-
BHTBIX 3apy0GesKHBIX CTPaH CETOAHA eABa Ju He daTaib-
HO. MBI 6€3B0O3BPaTHO MOTEPSIN YAaCTh NPOMBIIIJIEHHO-
CTH, He yMeeM IPON3BOAUTE IJIAHIIEThI, HOYTOYKH...

— A MOJKeT, HaM 9TO U Hag0?

—Poccua SBHO NMPONYCTHJIa KaKOi-TO TEXHOJOrH-
YeCKHi BUTOK, /la U B HAyKe NMOABMJIACh IeJiad rpynma
NPUHIUIHAJILHO HOBBIX HaIIpaBJIEHHH, Ta K€ CHHTETH-
geckas 6uosorusa. Ha ueM, ¢ Bameil TOYKH 3peHUA, MBI
MOJKEM «OTBIrPaTh» OTCTaBaHHE?

— EcTp Takaa myTka: «<Ha ckogbKo jeT orcTtanu? — OT-
cTaJu HaBcerjar. Ho peanbHaa HcTOpUdA y6exaaeT, YTo JII0-
60e oTcTaBaHUE, KaK U IIPOPBIB, BDEMEHHEL. fI ¢ yIUBIeHUEM
npountal, uTo B Havyajae XIX B. Kurait O6b11 BEIMUpaOIen
CTpPaHOU U3-3a IIOBCEMECTHOI'0 PACIIPOCTPAHEHU HAPKOTH-
KOB. Ho II0ABUJINCH COOTBETCTBYIOIIME JIIOJH, IaCCUOHAPUU
B KAaKOM-TO CMBICJI€, M CUTyallsl U3MEHUJIACh. A BOT KaKue
MMEHHO OTPAC/IM HAYKHU U TEXHOJIOTUU Pa3BUBaTh — 9TO BO-
poC CTPATETMYECKOr'o IJIAHUPOBAHUSA CO CTOPOHBI Hallle-
I'0 BBICIIETO PYKOBOJCTBA, MUHUACTEPCTB U aKaJJEMUHU HaYK.
KoHeuHo, Haio NpU3HATh, YTO B cUcTeMe ¢popcaiiToB He Bce
JIIOAU, TaK CKa3aTb, OTAAIOT ce6d IMoMCKaM UCTUHBL. XOTd
B IPUHLUIIE TAKHUE UJEO0JIOTUU PAa3BUBAIOTCS, B TOM UHCIIE
U B paMKaX T€XHOJOTUYECKUX ILJIaTHOPM.

BpemeHa ceifuac HeImpocThle, HO UX HeJIb3s OTHECTU K T4-
sesbpIM. B uctopuu TI'Y 1 oTedecTBEHHON BbICIIEN IITKOJIBI
B IIeJIoM ObLIM ropasjo 6oJiee TPyJAHBIE MOMEHTHI. B yacTHO-
CTH, B BOEHHO€ BpeMs IIPAKTHUYECKH Bce Iutomanu ToMcKo-
ro yHUBEpCUTeTa IepeJalu Ha Hy ¥ /Abl 0GOPOHHBIX ITPOU3-
BOJICTB. 3/IeCh — B IVIABHOM KOPIIyce — pacloJjarajcd 3a-
BoA. Korga B 1942 r. BCTas BOIIPOC O €ro PACIIMPEHUH 3a CYET
CTPOUTEIBCTBA HOBBIX ILJIOIIAJEl, PEKTOP YHUBEPCUTETA
c rpynmnoi npogeccopoB HamucaJu O4eHb OIlaCHOEe IIUChbMO
au4HOo CTa/IMHY, B KOTOPOM /IOKa3bIBajU, I0YEMY 3TOTO Jie-
JIaTh HeJIb34. VX ITocIaHne 3aKaHYUBaJIOCh IOTPSACAIOIIE: Mbl
3HaeM, 4To rfobena 6yZieT 3a HaMU ¥ YHUBEPCUTET 0043aTeb-
HO cHoBa OyjeT pa6oraThk. CTaJIMH COITIACHUJICSA C JOBOJOM:
JIMYHBIM PacCIOpPAMKEHHEM 3alIPeTU/I IPUCTPOMKH K ITTaBHO-
My KOPIIyCYy U IaK€ BBIIEINUJI CPEJCTBa Ha BOCCTAHOBJIEHUE
BeTIHIAIONIUX 3JaHuM. Tak 4To, s [yMalo, Bce IPEO0JIMMO.

— A KaK e JUCKYCCHH 00 «yTedKe MO3roB» II0 3KOHO-
MHY€CKHM MOTHBaM, O TOM, UTO HaM HX HUKOIAa He Bep-
HYTBh U Ja’Ke He KynuTh? Ceifuac Bce-TaKH He BOEHHOEe
BpeMs. B focTaToOYHOlM JIN CTeNeH! rocyaapcTso hbuHaH-
CHpPYEeT HayKYy HJIM CaMy I€NOYKY ABHIKEHHSA JEHET HaX0
BBICTpPaHMBaTh IO-APyromy?

— Koneuno, B a6col0THBIX IUppax CpeJCTB BCErjga He-
JloCTaTOYHO, HAaJI0 IOJHUMATh 3apaboTHYIO ILIaTy, pemarhb
MHOK€CTBO JpyTUX IIpo6seM. B mpoiioM rogy Hau Glo/KeT
coctaBui 3,9 MIIpA py6., U3 HUX JTUIIB 1,7 MIpA py6. MBI ITO-
JIy9UIN OT TOCyAapcTBa. B oCHOBHOM, KOHEYHO, 10 yIeOHBIM
nporpaMMaM, 4 04eHb MaJjio — 110 HayKe. [Tpu aToM 3apa6o-
TaJv Ha HeH 1,2 Mapp py6., a Moriu 661 60JIblIIe, €CJIN GbI HbI-
HeIIHAA CUcTeMa KOHKypcoB paborana uHade. Ceifuac MBI
BBIHY¥/JE€HBl yCTpauBaTh HEECTECTBEHHYIO BHYTPEHHIOIO
KOHKYPEHIIUIO MEKY KOJJIEKTUBAMU: 110 LIEJIOMY PAAY KOH-
KyPCOB MOKHO II0JaBaTh TOJIBKO OJHY 3aABKY OT YHUBEPCH-
TeTa. A GbIBaeT, A TOYHO 3HAIO, YTO HAIIIU CIIOCOGHBI BbIU-
rpaTthb obe. IMeHHO B 3TOM CMBICJIE IeHeT He XBaTaeT. Eciau
HE€ CMOTPETHh Ha JMHAMHKY ITOoCyJapCTBEHHOTO (1)I/IHaHCI/I-
poBaHUsA, KOTOPOE BblAENAETCA HA YHUBEPCUTETCKUM ypo-
B€Hb, TO, 6€3yCJI0BHO, MBI BUAUM IIOCTOSHHOE yBeIUYeHHUe
06'bEMOB.

— Ay Bac KaK y4€HOr'0 OCTaeTCs BpeMs 1 JKeJIaHHue 3a-
HHMAaThbCs Hay4YHOH AeATelbHOCTHIO? He skajeeTe, uTO
YyeM-TO HPHILIOCH IIOKEPTBOBATE? 3TO BEAL CBOSA Peasib-
HOCTB, TBOPYECKHUMA MOJIET...

— ®opMaJIbHO A HAyKOH 3aHUMAIOCh, JAXKe YYIaCTBYIO
B HanucaHuu crareil. Ho g pa6oTas B GU3NKO-TEXHUYECKOM
MHCTUTYTE U IIOHUMAIO0, YTO HayKe HaJo oTAaBaTh cebd 1e-
koM. [ToToMy 4To Hayka — aTo He pa6oTa, a 06pas JKU3HU.
A cebd g paclleHUBAIO KaK YeJ0BeKa, KOTOPBIH coleiCTByeT
pasBuTUIO HAyKU. [IpusHaTHCA, 1 HEMHOTO 3aBUAYIO KOJLJIe-
raM-y4eHbIM, HO HU O YeM He ¥aJlel0. 3aHUMaTbCA Pa3BUTH-
€M YHUBepCUTeTa He MeHee HHTEPEeCHO. |

lodzomosusnu Onvea Jlesuukas u Onvea [TnamuysiHa

UHpopmayuoHHbie 8o3moxxHocmu TT'Y

Tenenopt — CTaHUMA KOCMWYECKOWN CBA3M TOMCKOro yHU-
BepcuTeTa. C TOUKM 3pPEHUA MOLLHOCTM OHAa He MMEeeT aHa-
noros 3a Ypanom. Tenenopt TI'Y cnocobeH o6cnyxunBatb 60-
nee 5 Tbic. abOHEHTOB OAHOBPEMEHHO 1 JAaeT BO3MOXXHOCTb
Nonb30BaTbCA TEXHUYECKOW M MpOorpaMmMHon 6asamu yHu-
BepcuTeTa B pexnme yaaneHHoro gocTyna.

CKN® Cyberia — camblii MOLLUHBIA POCCUNCKNIA BbIYNCIN-
TeNbHLIN pecypc 3a Ypanom. OH cnocobeH Npor3BOAUTb
63,7 TPNH onepaLuuin B ceKyHay 1 XxpaHuTtb fo 100 TpH 6aniT
HaHHbIX. BO3MOXKHOCTI 3TOro cynepkommbioTepa MogKpe-
nneHbl Hanuuvem BTIY LleHTpa 06paboTku AaHHbIX, CO-
croswero n3 250 cepepoB, KOTOPbIA aHaNU3UpPyeT NOTOKMU
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MHPOopMaLMKM € rpynmbl CNYTHUKOB «AMan» n «fa3npom Koc-
MUYeckne cuctembl». byayum obbeanHeHHbIMM nocpen-
ctBoM Tomckoro Ttenenopta, CKU® u LIAO no3BonAT co3-
[JaBaTb CUCTEMbl MOHMTOPWHIA PasfiNyHbIX MNPUPOAHbIX
1 TEXHOTE€HHbIX MPOLIECCOB.

TOMCKNI pernoHanbHbIN LLEHTP KOJJIEKTUBHOIO MOJib30Ba-
HUA Hay4YHbIM 0bOpyAOBaHMEM — eAUHCTBEHHbIN 3a Ypa-
JIOM WCMbITaTeNbHbIAN LEHTP, MOAYYMBLIUA MNPaBO Ha Te-
CTUpOBaHVE NPOAYKUNN HaHOMHAYCTpUN. MapK npubopos
TPLIKIN orpomeH, a nccnepoBateNbCKUIA AMana3oH OXBa-
TbIBAeT MHOXECTBO obnacTtenn ot paguodursnKkm fo apxeo-
noruu.
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Koz0da enepevle nonadaeus 8 060py008aHHbLE

no nocaedHemy €08y MexHuUKuU HayuHsle 1abopamopuu
cmapetiuwezo 8y3a Cubupu, cpasy obpauwaeut BHUMAHUE

Ha 607blLoe KoNuHecmao Moio0blx atodeil. Coscem euie
OHblE CMYO0eHMbL HAPAEHe CO céouMU npenodasamensamu

Npoeodsim sKcnepumMeriol, nuuLym Hay4Hsle pabombot,

npednazarom uHoz0a HAUBHble, HO NOPOTl U AOCOHOMHO

Hosamopckue uodeu



IOBUNEW

TOJIb paHHee IIOTPyMKEeHUe B HAyKy — OJIUH

Y3 IPUHITUIIOB, II0 KOTOPHIM pa3BUBaeTCA Ha IPO-

TSKEHUU Bcell cBoelt Hemaiol nctopuu ToMcKUH

rocy/lapCTBEHHBIH YHUBEPCUTET, IOJIYyYUBIINH
B 2010 r. KaTEeropuIo «HAIIMOHAJIbHBIN HNCCIEJ0BATEIbCKUN
yHuBepcuteT. Co3faHHBIN B 1878 r. mo ykasy mmnepaTo-
pa Anexcanzgpa ll, yauBepcureT o6ecrieduBa IIOATOTOBKY
MHTEJUIEKTYQJIBHOM 3JIMTHI HE TOJIBKO 11 CHOUDH, HO U U1
Bcel asmaTckoil yactu Poccuu. Ceityac TI'Y mnpopoJskaeT
pas3BUBaTh 3aJIOKEHHBIE IIPH MMIEpPaTope KJIacCUYeCKHe
TPaAUIIMU: BEICIIIee 06pa3oBaHue JOJKHO JaBaTh YeJIOBEKY
He TOJIbKO 3HaHUSA, HO M pa3BUBATh IUYHOCTD, oOecriednBasd
BCe HeoOXOoMMBbI€e I CBOOOJHOTO pocTa ycJoBuA. BepHada
IOJIUTHUKA, 0OCOOEHHO €CJIU IIOCMOTPETh Ha TO, KEM U YeM ce-
rofHA U3BECTEH YHUBEPCUTET.

Tepputopusa nHHOBaUMI

ToMckuil rocyapCTBEHHBIN YHUBEPCUTET — OJHO U3 IIEp-
BBIX POCCUMCKHUX BBICIIUX y4eOHBIX 3aBeJE€HUN, B3ABIIEE
KypC Ha MHHOBALMOHHYIO J€ATEJbHOCTh. Haumnasa c or-
KPBITUA I1€PBOI'0 MHHOBAIIMOHHOIO IIEeHTpa AJj1d By30B Cubu-
pu B 1993 1. 1 yyacTUdA B yUPEXAEHNUM IEPBOro TEXHONAPKA,
TT'Y npoponxaeT pasBUBaThCA B 9TOM HallpaBjaeHHU. Ilo-
cie mo6eAbl B KOHKypCce Ha IPUCBOEHUE KaTerOpUHU «HAIlHO-
HaJbHBIN HCCIef0BaTe]bCKU YHUBEPCUTET» IIOCIE0BATIHN
rocyZilapCTBEHHBIE IIPOEKTHI, 6j1arogaps KoTopeiM B TTY mo-
ABUJINCH IBE MEKyHapoAHble nabopaTropuu. JJaboparopuei
HAHOCTPYKTYPHBIX IIOBEPXHOCTEHN U NOKPBITUH PYKOBOAUT
npodeccop YHuBepcurera CrpaHbl backoB EBrenuii Uyi-
koB-CaBKUH, a1a60paTOPUIO KOTHUTUBHBIX UCCJIE0OBAHUMI
M ICUXOT€HETUKU BO3IVIaBUJA JOKTOpP Icuxojorum lOmusa
Kosac u3 BenrukobputaHuu.

B npomyiom rogy pa3paboTKM TOMCKUX yY€HBIX CTaJIHU OC-
HOBOH HOBOT'O OIIBITHO-IIPOMBIIIIJIEHHOTO IIPOM3BO/CTBA KPH-
CTA/JIMYECKOr0 INIMOKCAJIA, KOTOpOe ObLIO OTKPBITO B Hay-
korpajge Buiicke Anrtaiickoro kpas. IlepBoe poccuiickoe
NpeAnpuaATHe, KOTOPOE IIPOU3BOAUIIO INTUOKCAb, OBIIO I10-
ctpoeHo B 2009 r. B Tomcke. Haz aToi 3aiaueit yuyeHble pa-
6oTaiu 6oj1ee JeCATU JIET, & PEIIAOIINHI PBIBOK cAeIaayd Ha-
Y4HBIE COTPYAHUKHU U3 J1a60paTOPUU KaTAJIUTUUYECKUX HC-
ciaegoBaHUM ToOMCKOro rocy1apCcTBEHHOI'O YHUBEPCUTETA.

Biarogapsa aTuM pa3pa6oTkaM Obljla JOCTUTHYTa T€XHU-
geckad 4yucToTa 40-IpOLEeHTHOIO BOAHOIO pacTBOpa IJIH-
OKcaJlf, JOCTATO4YHAd AJIA JepeBooOpabaThIBAIOIIUX, KO-
JKEBEHHBIX, KJIEEBBIX U JAKOKPACOYHBIX IIPOU3BOJCTB.

TomMcKnin yHMBepcuTeT yKa3om npesngeHta PO BHeceH
B [0CyfapcTBEHHbIN CBOA 0CO60 LieHHbIX 06BEKTOB KyJib-
TypHOro Hacnegua HapopoB Poccuiickon Mepepavmn.
TrY 3aHumaeT:

v TpeTbe MecTo Cpean POCCUMCKUX BY30B B MUPOBOM

peiTuHre Webometrics nocne My n Criery;

v/ Wectoe MecTo B MUPOBOM pentuHre THE cpeamn poc-
CMICcKmnx yyactHukos TOIM-500;

v’ cebmMoe MeCTO B HaLIVIOHAIbHOM PEVTUHIE areHTCTBa
«MHTepdakrc» n pagnocTaHLmm «9xo MocCKBbI».
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Ho rpymnmna y4eHsIX, B KOTOPOH €CTh U CTYA€HTHI, HE OCTaHO-
BIJIACH Ha IOCTUTHYTOM U JIoOKa3aJla BO3MOKHOCTB IOy de-
HUSA U3 TEXHUYIECKOTr0 BOJHOTO PACTBOPA [NIMOKCAJISA YUCTO-
ro IPOAYKTa — KPUCTAIINIECKOT0 ININOKcaId. IMEHHO 3TO
BEIeCTBO, KOTOPOE PaHbIIle OTeYeCTBEHHBIE IPeAIPUATHSA
6bLIN BBIHYK/IeHBI BTPHUIOPOTa IIOKYIaTh 3a IPAHUIEH, celi-
Jac y:Ke HadaJIu IPOU3BOAUTE B Buiicke.

BTOpBIM IIPOEKTOM CcTasa pa3paboTka KOMILIEKCa CPEACTB
JUIA IPOEKTUPOBAHUSA, U3TOTOBJIICHUSA U UCIIBITAHUN 3JICK-
TPOHHBIX MOJyJIeil HA OCHOBE yiKe CYIeCTBYIOIIeld TeXHO-
JIOTUH CUCTeM Ha KpucTtauie. C IIOMOIIBIO 9TUX Pa3pabGoToK
B JKeseaHoropcke GyZieT IOCTPOEeHA HOBa s BHICOKOTEXHOJIO-
THYHaA JIUHUA 110 IPOU3BOJCTBY YHU(DUIIMPOBAHHBIX 3JIEK-
TPOHHBIX MOJYJIEH JIJIsT KOCMUYECKOI IPOMBIIIIEHHOCTH.

DHeprua HayKun

Eme oJHO yHHKaJIbHOE IPOM3BOACTBO OBLIO 3alyIIeHO
B 2012 r. CubupckuM 60TaHUIECKUM caJoM ToMCKOro rocy-
JlapCTBEHHOI'0 YHUBEPCUTETA COBMECTHO C TOMCKUM 00be-
nuHeHneM «CABA»: mose3Hsble [JI 3J0POBbA dHEPreTUUECKUE
HaIUTKH, B COCTaB KOTOPBIX BXOJAT 3KCTPAKT KOPHA POAU-
0JIBI PO30BOIl — PEIKOro JIEKAapCTBEHHOTO pacTeHUsA, 3aHe-
ceHHOro B KpacHyro KHUTY.

J1s1 Toro 4TOoG6BI 0JIE3HBIY SHEPreTUK MOABUJICA HA TOM-
CKOM PBIHKE, JOJIKHBI ObLIIN COeUHUTBCA ABa pakTopa. Bo-
NepBbIX, Tpe6oBaIINCh HAyYHbIE pa3paboTKU, Kacaroliuecs
1eJieOHBIX CBOMCTB PACTEHUS U CIIOCOGOB ero BhIpaIHBa-
Husda. Takue ucciaenopaHusa B boranudgeckom cany TI'Y Be-
ayTea ¢ 1972 r. BropeiM paKTOpoM cTajla roOTOBHOCTE IIPO-
U3BOACTBEHHOI'0 IIPEAIIPUATHA UCIOIb30BaTh JOCTUKEHUA
YYeHBIX.

[Ipomurslii rog Boo6IIie okasascs MJIOAOTBOPHBIM I8 O1o-
soroB TI'Y: quioM 3a OTKPBITHUE ITOJIYYUJI CTApIIMi Hayd-
HBIY COTPYJHUK J1ab0opaTOPUU SKOJOTMYECKON MHKEHEePUH
u 6uorexHonoruu HUU 6uonoruu u6uodusuru TI'Y Bia-
aumup Kamroxue. Ero HayyHasa pa6oTa IoOcCBAIIeHa Me-

XaHu3MaM aJantanyvu HUBBIX OPraHU3MOB K U3MEHSAIO-
IIUMCs yCJIOBUAM orcpyxca}omef/i CpennI. YT106BI n3ydaTb
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0 Cnpaska

28 mas 1878 T. yKa3 0 co3aaHum NepBoOro cMbUpCKoro

Mmnepatopckoro yHuBepcuteTa B TomcKke mogmuvcan
mmnepatop Anekcangp Il.

6MOKMHEeTHYeCKHe IpoIlecchl, ObLJI BRIOpaH KIacCHUYeCKUN
MOJEJBbHBIN 00BEKT — APOKKU. VcciieqoBaHUA TPOBOAU-
JIMCH C IIOMOIIbI0 YHUKAJIBHOM yCTAHOBKU — TypOugocTara.
BoJiee Tpex €T IPUIIJIOCh HACTPAUBATh alIapar 1 orpaba-
TBIBATh METOJUKY, YTOOBI CHCTEMAa CTaJla JaBaTb CTa0UJIb-
HBII pe3yJbTaT. Anlnapar I03BOJIAET OCYIIECTBIATh aBTO-
CEeJIEKIIMI0 MHKPOOPIraHU3MOB C KOHKDETHO 3aJaHHBIMU
cBolicTBaMU. B pa6oTe paccMaTpuBaJIOCh IOBEJEHUE JPOIK-
#KEeBBIX MUKPOOPIraHU3MOB IIPU Pa3JUYHBIX YCIOBUAX O00U-
TaHUdA. Ho ri1aBHBIN aAKLIEHT c/ie/IaH Ha aJlallTallii K TeMIIe-
paTtypHOMy ¢daKTopy. dTa npobiemMa ceifiyac Ype3BbIYaliHO
aKTyaJIbHA B CBA3HU C ITT00QJIBHBIM IIOTEIJIEHUEM: CMOTY T JIU
SKABBIE OPraHU3MBI TaK K€ YCIENIHO CylIeCTBOBATh U pas-
MHOaTbCs B yCJIOBUAX U3MEHEHHUA TeMIIEPATy pPbl aTMocde-
pBI? Buaumo, fa: o kpaiitHelt Mepe MUKPOOPraHU3MBI CIIO-
COGHBI BBIJIEPKATH IPOLIECC IVI06ATBHOTIO ITIOBBIIIEHUS TEM-
nepaTypsbl. OnbITe y4eHbIX TTY aT0 oKa3anu.

MpusHaHbl B EBpone
dyHaaMeHTaAbHBIN MOAX0A K 00pa30oBaHUIO U HAyKe JaeT
o ce6e 3HaATh: cerogHsa Gusnku TI'Y — eIMHCTBEHHBIE IIPe-
ctaBuTesu Poccuu B eBponeiickom nmpoekte ExoMet EU. ITo-
HOEe Ha3BaHUe NpoekTa — «Pu3ndeckre MeToAbl 06paboTKHN
JKUJKUX JIETKUX CIJIABOB II0J] BO3JI€HCTBUEM BHEIIHUX II0O-
net». BeinmosrHAeTcs oH B paMkax CebMOM paMOYHOH ITPO-
rpaMMbI EBponetickoro coio3a. OcHoBHadA 3ajauya ExoMet —
paspaboTKa HOBBIX TEXHOJIOTHUM 0OpabGOTKM KUAKUX Me-
TaJIJIOB IPU IOMOIIY BHENIHUX MHOJIeH. DT TEXHOJOTUU
M03BOJIAT KOPEHHBIM 00pa30oM U3MEHUTB IOJIXO/ K YIIpaBJIe-
HHIO MUKPOCTPYKTYPOU METAJINYECKUX CIIABOB 1 KOMIIO-
3UTOB. «MBI IOCTATOYHO JAaBHO 3aHUMaeMCS NCI0JIb30BaAHU-
€M HaHOYACTHII B BHICOKO9HEPre TUYEeCKUX MaTepruaaax, a ux
IpUMeHEHME B CIIelIUaIbHON MeTaJIypruyu — Hallle HOBoe
HaIlpaBJIEeHUEe, — F'OBOPUT HCIIOJIHUTEIb IIPOEKTa, npodec-
cop pusuKo-TexHu4deckoro parxyaprera T['Y Asnekcanap Bo-
PO:KIOB. — B yacTHOCTH, MBI 6epeM HaHOIIOPOIIIKH aTIOMH-
HUA U aJIMa3a, olpeieJIeHHBIM 06pa3oM o6pabaThIBaeM 3Ty
CMeCh U IoJIy4YaeM JIETKUH MaTepuasl, KOTOPBIM COAEPKUT
YIPOYHAIOIIYE 9JIEMEHTHI, YTO ITOBBIIIAET BasKHbIE JJIA Me-
TaJla XapaKTePUCTUKU, HAIIPUMeEP 3JIEKTPOIIPOBOJHOCTD.
Tomckue GUUKU yikKe JaBHO COTPYAHUYAIOT C €BPOIEH-
CKMMU KOJIJIETAaMHU M ObLJIN IIPUTIJIAIIEHBI B IPOrpaMMy KakK
BeJyIIHe CIIEIUAJUCTHI B 06JIaCTH CO3JaHUA HOBBIX JIETKUX
MaTepHuaJIoB IIOBBIIIIEHHON NPOYHOCTH. Hay4yHas rpynma nog
pykoBoacTBoM npodeccopa BopoxkiioBa B paMKax IMpoeKTa
3aHUMaeTcA pa3paboTKON TEXHOJOTUH UCIIOJIb30BAHUA Ha-
HOIIOPOIIKOB C 3aJlaHHBIMU CBOHCTBAMH JJISl IIOBBIIIEHUA
IPOYHOCTH JIETKUX METAJJIOB, & TAKIKE UX TECTUPOBAHUEM
¥ cepTUDUKaneil B COOTBETCTBUU C €BPOIIEHCKMMHU CTaH-
JapTaMHu.

BoamosxHocTH TOMCKOI'0 YHUBEPCUTETA B HAYYHOM U 06pa-
30BaTeJbHOU cepe NPUBJIEKAIOT NAPTHEPOB CO BCEX YTOJI-

KOB 3€MHOI0 IlIapa. YHUBEPCUTET NPOYHO MHTErPUPOBAH
B MHPOBOe 06pa3oBaTeIbHOE IPOCTPAHCTBO 61arogaps pea-
JIN3AIMU COBMECTHBIX y4YeGHBIX U HAYYHBIX IIPOTPaMM C Be-
AYIIMMH By3aMH U Hay YHBIMM LIEHTPaMU MHPa U IPOEKTOB
10 CAaMBIM IIPECTMIKHBIM IpPaHTaM KpynHeHImux ¢poH/IOB,
a TaKiKe yJacTHUIO B MEKAyHapoaHbIX Iporpammax TEMPUS
TACIS (17 npoekToB) u T.2. UHHOBanuam B TT'Y ecTh rae pas-
BUBaThCA: BBICOKOTEXHOJOIMYHad 6a3a BKJIOYaeT B cebs
48 Hay4HO-00pa30BaTeNIbHBIX IIEHTPOB, 12 IEHTPOB KOJIJIEK-
TUBHOI'O II0JIb30BaHUA, MeXKBY30BCKUN LIEHTP HNOATOTOBKU
Ka/JpOB JJI1 TEXHUKO-BHEJPEHYECKONH 30HBI, CYyIIEPKOMITBIO-
Tep CKU®D Cyberia (63,7 TdJroric), MOLITHY IO ITpUeMo-TIepe/ia-
IOIIYIO CTAHIIMIO CIIY THUKOBOM CBA3M (T€JIEeNopT) U AP.
YHUKaJIbHOE IpeuMyIIecTBO TOMCKOro yHUBEpCUTETA CO-
CTOUT B TapMOHUYHOM Pa3BUTHUU BCETO CIEKTpPa I'yMaHU-
TapHBIX, GUBUKO-MAaTEMATUIECKUX U €CTECTBEHHBIX HaAYK,
KOTOpPOE M03BOJIAET PACIIUPATE MEKAUCIIUIITIMHAPDHBIE UC-
cJIeJ0BaHUA U J0OGUBATHCA CHHEPreTUYeCKOro 3¢ deKTa Ipu
PELIEHUHU CIOKHENITNX QyHIaMEeHTaIbHbIX U IPUKJIAJHBIX
3ajJlay COBPEMEHHOM 8KOHOMUKM U 06IIIeCTBEHHOM KU3HU.

B amom 200y HauuoHanbHbll uccredosamensckutlt Tom-
ckull eocydapcmseHHblll YHUsepcumem ommeuaem csoil
roouneil. 135 nem naszad Cubupckuil yHusepcumem cmai
npocseuleHuUst U KYJabmypsl
HA 02pOMHBLX poccutickux npocmopax om Ypana 0o Tuxo-

nepsviM UeHmpom HAYkKU,

20 okeaHa. OH onpedenun udansHeliyo cydsvdy Tomcka
Kak yHusepcumemckoz2o 2opoda. Cezoons TI'Y npodondca-
em ocmasamscst 2eopdocmsto Poccuu, cepouem Tomckoti 06-
nacmu, dywotii eopoda Tomcka. |

Modzomosun Kupunn Cepeees
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KocmoHaem C.K. Kpukanes (cnega) u akademuk B.E. Dopmos
Ha omKpsimuu yeHmpa «[nasmeHHvle ucc1e008aHUS U MeXHOI02UU»

10 anpenss mexyujezo 200a 8 baymanckom yHugepcumeme
NpouLno MopycecmeeHHoe OmKpblmue ueHmpa «ILnasmeHHble
uccae008aHUA U MEXHON02UU» — YHUKAJIbHO20 HAYUHO-
06pazosamenibHO20 U UHHCUHUPUH208020 KOMNJlEKCA,

He umerowezo aHanozos 8 Poccuu. O mom, 3auem yeHmp
CO30aH U Ue20 MONCHO HOAMb 0M NJA3MEHHBLX MeXHO102Ull,
Ham pacckasan oupekmop O6seduHeHH020 uHcmumyma
8bLCOKUX MeMmnepamyp delicmeumebHblil uneH PAH
Bnadumup Eezenvesuu ®opmos

037aBaTh LEHTPHI I10/] KPYITHBIX y4e-

HBIX — WHUIMaTUBa MUHHCTEpCTBA

o6pas3oBaHuA U Hayku PO. Mnea co-

CTOUT B TOM, 4YTOOBI IpUIJIAIIATh
B Poccuio HamMX CHEIMaINCTOB, yeXaBIIUX
3a rpaHUIly, WU IPUBJIEKATh JIY YIIUX Y ICHbBIX-
WHOCTpaHIeB. /laTh UM Xopolree GUHAHCHUPO-
BaHUE, 06€CIIeYUTh YCIOBUS, IIPEJOCTABUTD CO-
BpeMeHHoe 060opyAoBaHHE, C TeM 4YTOOBI OHHU,
C OJTHOM CTOPOHBI, YUYUJIN CTYACHTOB HA CAMOM
COBpEMEHHOM HAy4YHOM YpOBHE, a C APYyro —
JBUTAJIN BIIEpe] POCCUMCKYI0 HayKy. Kpome To-
ro, HEOOXOUMO YKPEIJIATh CBA3U KaK MEKIY

ku [05] maii 2013 | www.scientificrussia.ru

HaIIMMU KOJIJIEKTUBAMHU, TaK U C TEMHU, KOTOpbIE
paboTaroT 3a rpaHuIEe. B raHHOM ciy4yae pedb
uAeT oAByX crenuagucrax. OguH U3 HUX —
I'perop Mopduni, aupekrop MHcTUTyTa HUM.
Maxkca IlmaHka, WHOCTpPaHHBIA uineH PAH.
BTopoit — Anekceil AHaTonbeBUY VBj€B, KOTO-
pblii B cBOe BpeMd okoHumsI MI'TY um. Baymana
(rorma eme MBTY), paboTany Hac, IIOTOM yexaJt
1o o6MeHy B 'epMaHUIO 1 o11aj B 1abopaTOpPUIO
I'peropa Mopdpunna. Cetuac 3To aBTOPUTET-
HBIM y4Y€HBIM MUPOBOTo ypoBHA. Maeda cocTod-
JIa B TOM, YTOOBI 06 beAUHUTE ycuIusa BaymaHKku
u O6GiecTBa M. Makca [11aHKa.
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COJIHEYHAS «CEMCMONOrmsa»

10 panH K

—— T:EUPHH TEPMOTHIAMITKHN FLT8IMLL

HHEIII:FIIM'I:‘I-H'H.I'IHI'I:IC AAHHEIC

B L R T T

YacTHUIl, KOTOPhIE JBUTAIOTCA C OYeHb
BBICOKOI CKOpOCThIO. E€e TpyaHO mosy-
4aThb, HO9TOMY OHA B CPABHEHUH C JpPy-
T'YIMY COCTOSHHUAMH MEHee BCETro U3yde-
Ha. |1 TOro YTo6k! 0GBIYHOE BEIIIECTBO
[IePEeIIO B COCTOSTHUE IIJIa3Mbl, HYKHO
HarpeBarThb €ro JI0 CBEPXBBICOKUX TEMIIE-
paTyp WIN CIKUMATD O OYE€HDb GOIBIINX
naBieHU. B Hamtelt 1a6opaTopuu 661710
[I0Ka3aHO, YTO IIPU JABICHUSIX IOPA/I-
Ka MIJLTHOHA atMocdep AaKe XO0JIOJHOe

-

A B
i

-

BEILIECTBO, €CJIH €r0 CIKATh, IEPEXOIUT
B MIOHU30BAHHOE COCTOSIHHE, T.€. B CO-
CTOSIHUE IJIa3MBl.

C niasMoli CBA3BIBAIOT pean3a-
LU0 MHOTUX 9HEPreTUYeCKUX U KOocC-
MUYEeCKUX NpoeKkToB. Hanbosee uHTeE-
PEeCHBIN — yIIpaBJIgeMbIH TepMOAep-
HBIHA cuHTe3. /{1 Toro 4To6hI momia
peaknusa CUHTe3a, CIUAHUA, HYKHO

HMETb OYEHb BBICOKYIO TeMIIEpaTypy
U KpaliHe BBICOKHME JaBieHUs. Takue
yCJIOBUSA, MOAXOAAIIMNE AJI BO3HUK-
HOBEHUSA «TE€PMOAJAEPHOI0 TOPEHUSD,

10’

MOJKHO CO3J1aTh IIPHU IIOMOIIIM MOIIHO-
ro JIa3epHOTro U3JIydeHUsd. BrepBrre
TaKOe «rOpeHue», TOJIbKO MHUIIUHUPO-
BaHHOE He JIa3epoM, a AePHBIM 3aps-
oM, 6bLIO peanu3doBaHo 6oJee 50 et
Hasaj, Korja 6blia B3opBaHa IepBas
BojopoaHass 6om6a. OZHaAKO TaKoOM
B3pBIB — IIPOLIECC HeyIpaBIAeMbIH,
IIPUTOAHBIA TOJIBKO UL pa3pyIIeHU.
YT0oG6BI MCITOIB30BATE €T0 JIJIA CO3U/a-
HUSA, HQJI0 HAYYUTHCA €ro KOHTPOJIH-
poBaTk. ChenaTh Ipolecc yIpaBiisde-
MBIM H B T€X pa3Mepax, KaK TOBOPAT

3a 9THM CTOAT Hallle MHOTOJIETHEee COTPYAHUYECTBO, CO-
BMeCTHBIE KOH(pepeHIIH, 06MeH NpubopaMu, 060pyf0BaHU-
em U cienuanucramMu. Ha MKC skumaku BBIIIOJHAIOT pabo-
THI 110 HAIlIeHl COBMECTHOH ITporpaMMe. OTOT I[EHTP A0JIKEH
cTaTh npuMepoM 3¢pPEeKTUBHOIO HepOpMaIbHOTO B3aUMO-
petictBUA. [y MeHs ObLIO BaKHO cAeJIaTh TaK, 4YTOGHI 3Ta
HMHUILUATHUBA He IIpeBpaTUJIach B IIOKA3yIIHYIO, BO BHEII-
HIOIO IEMOHCTPALIMIO Yero-To IIpu MajoM apderre. Kaker-
cf, MHE 9TO y/1aJI0Ch.

IlnasmMa — 9TO, KaK HAIIMCAHO B IIKOJIbHBIX Y4eOHHUKAX,
«geTBEePTOe arperaTHOe COCTOSHUE MaTepHU» HapsAay C TBep-
JBIM, JKUIKUM, Ta3006pa3HbIM. Eciii He 6paTh B pacdeT TeM-
HYI0O MaTe€pHIO U YePHYIO, CKPBITYIO HEPrUlo, TO IJIa3Ma —
caMoe pacIpoCcTpaHEeHHOe COCTOsIHUe BemecTBa. 95% ma-
TepHHU Bo BecesleHHOM MPUXOAATCA Ha ee JI0JII0; II0 CyTH, BCe
JeHiCTBYIOIYE 3Be3/Ibl — 9TO IJIa3Ma.

OT ApYTrUX arperaTHhIX COCTOSHUI OHA OTVIMYaeTCs Kpak-
Hel HeyIopA/I04eHHOCTHIO. [11a3Ma COCTOUT U3 3apAKeHHBIX

48

GU3UKH, B KOTOPBIX MOMHO MCIIOJIb-
30BaTh €ro SHEPIUIO JJIA IOy YeHU A 9JIeKTPUYECKOM 9Hep-
Tuy, — OUeHb Tpy/Had 3ajava.

OfHO U3 NEepCHEeKTUBHBIX COBPEMEHHBIX HaIlpaBle-
HUH — NONBITKA MOJKeYb TEPMOAJEPHYIO PEAKIUIO B IO-
padei ninasme. HoGeneBckue naypeaTsl AHApeH [IMuTpue-
Buu CaxapoB u akajgeMuk lrope EBrenbeBud TaMM B cBoe
BpeMd NPEeAJOKUIN UIEI0 MAaTHUTHOTO yAepKaHUA I11a3-
MBI, KOTJla MarHUTHOE I10JI€ OTKHUMAEeT I1J1a3My OT CTEHOK,
¥ OHA «BHUCHUT» B HeM. Torga Bo3HUKJIU TokaMaku (TOpou-
nainpHble KAmepsl ¢ MArHuTHBIMU KaTymkamu) — mar-
HUTHBIE YCTAHOBKHU [AJd yJAep:KaHUA miuasmMbl. CerogHsa
MeXJAyHapoaHad Kojiabopanyus y4YeHBIX CTPOUT KpPyI-
HYIO yCTaHOBKY, KoTopad Ha3eiBaeTcs ITER (International
Thermonuclear Experimental Reactor, Me:xayHapoaHbIH
TepMOAAEPHBIN 3KCIIEpUMEHTAJbHBIN peakTop). Poccusa
B 3TOM IIPOEKTE — OJMH M3 OCHOBHBIX yYaCTHUKOB. PyKo-
BOAUWTENb ITpoekTa — akagaeMuk PAH Esrenuii [laBioBuy
BenuxoB, 3aJeHCTBOBAHbI MHOTHE HAIlM CIEIHAJIUCTBI
u3 KypuaToBckoro nHctutryra, UHcTUTyTa AjepHON u-
3uku HoBocubupcka.

www.scientificrussia.ru | B mupe Hayku [05] mai 2013
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JIpyroe HampaB/ieHHE CBA3aHO C peaKnued B GopmMe MU-
KPOB3PBIBOB, Korja 6epeTca MajJleHbKasA KpylIUHKa JeilTe-
PpUM-TPUTHEBOrO JbJA, 061y YaeTCAa MOIIHBIM JIA3€PHBIM U3-
JIy4YEHUEM, B PE3YJILTATE YETO BOBHUKAET MUKPOBCIILIIIKA.
MOIIHOCTD 9TOM BCIBIMIKN COCTaBIAEeT mopAaka 20-50 Kr
TPOTHUJIOBOro sKBUBajieHTa. [1o cyTH, 9T0 B3phIB. Y HAC B MH-
CTUTYTE €cThb Gosblllasg B3pbIBHAA KaMepa, IJle Mbl UCcJle-
JIyEM IIPOLIECChEI MUKPOB3PhIBA U IILITAEMCHA IIOHATH, KAK €0
MOXKHO IIpeo6pa3oBaTh B 9HEPIUIO.

CerogHAa MHOTO TOBOPAT IIPO TEPMOAJEPHBIA peaKTop,
paHBbllIe TOBOPUJIH ellle Gosbile. B cBoe BpeMmsda akaleMUK JleB
AHApeeBUY APIIMMOBHY CKa3aJl, YTO TEPMOsIepHAA SHEPrusa
MOSABUTCA TOTJA, Korja yejloBe4ecTBY 3To OyJeT JelcTBU-
TeJIbHO Heob6xoauMo. CerogHAa CTOUMOCTb 9HEPTUH, KOTOpad
noJiy4JaeTcs U3 TEPMOs/1a, 110 CPAaBHEHUIO C 9HEPrUel, MoJjy-
YeHHOU IPU CKUTAHUHU YIJIEBOJIOPOOB, KpaliHe Beauka. Of-
HaKO HaIJIfA/HO IPOJEeMOHCTPUPOBAHO, YTO HUYero ¢paHTa-
CTHUYECKOI0 B 9TOM HET.

Bcesa nonesnas sHeprusa Ha 3eMile, BCA ¥U3Hb CyIIECTBY-
€T 3a CUeT MUCIOJb30BaHUSA TepMoAAepHo sHepruu CoaH-
na. PU3UKM HE COMHEBAIOTCSA, YTO 8Ta peaKusa — Beylad,
4qTo oHa nuTaeT CoJIHIIE, ero pas3JIU4YHbIE 9BOJIIOIMOHHbIE
eno4yku pa3BuTuA. Hamia 3Be3ga — TrepMmodaiepHas 6omba,

KOTOpas B3pblBaeTcd yxe 6oyiee 4 MJIpA T, 2JIEKTPOCTaH-
Uy — npeo6pasoBaTenu sHepruu CoJIHIA B 9JIEKTPUYECKUN
ToK. Hac 66l He GbLIIO, ecsii ObI He paGoTaJl COTHEYHBIN Tep-
MosIepHBINA peakTop. Clie1aTh yCTaHOBKY, B KOTOPOU OBl pa-
6oTana TepMosepHasa peaKIUud B YMCTOM BUJE, YTOObI OHA
6bl1a TPOJOIKUTEIBHOM, II1JIa IPH KOHTPOIUPYEeMOU TeMIle-
paType ¥ Hy}XHOM KOHIIEHTPpalluu, — TPyAHAasa WHKEHEPHO-
TeXHUYecKas 3ajada. TokaMaku — 3TO HaIpaBJIeHUe, Je-
pe3 KOoTopoe JIIoAKM cefyac crapaloTcs 3Ty MJEI0 pealu3o-
BaThb. Ho naske ecinu Bce 6ynet caenano u ITER 3apa6oTaer,
Ha/JI0 IOHUMAaTh, YTO IIoJy4daeMas Ha HEM SHEPrud JoJKHA
OBITh KOHKYPEHTOCIIOCOGHA Ha PBIHKE. DTO CIY4YUTCH, €CIU
YTJI€BOJIOPOHOE TOILIMBO OyeT JoporuM. ITo ceronHAIHUM
OIleHKaM, BBIpaboTKa TepMOAAEPHOIl sHeprum GyJeT peH-
TabeIBbHOU B cIyvae, €CId CTOMMOCTB Gappess IPeBBICUT
$500. Torzaa, ecau BEPUTb APIMMOBHUYY, TEPMOS U 3apa-
6oTaeT. ITO cepbe3Hasd IIpobieMa U BbI30B UejloBeuecTBy.
y6e:R/IeH, 9TO OHa OyZeT perieHa.

Mna3sma Ha cnyx6e
Ilnasma Y€ INPOKO IIPUMEHAECTCH U B HOBCCﬂHeBHOﬁ HKHU3-
HU. [l1a3sMeHHbIe TEJIEBU30PHBI, IINIa3MEHHBIE dKPaHbl BCEM

U3BECTHBI. PLIHOK TaKOW TEeXHUKH COCTABJSAET COTHU

IgN
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Qu3uKka ni1azmel HemMbICIUMA 6€3 8bICOKOMEXHOI02UYHOU annapamypel

MUJUTAAPAOB 0/11apoB. CeroHsA HeT HU OJTHOT'0 aBTOMOOHIIA,
JleTaIi KOTOPOro He GbLIX GBI yIIPOYHEHBI TP IIOMOIITY I1JIa3-
MEHHBIX IIOTOKOB. CylllecTByeT cllenuaabHad OTpacib Ipo-
MBIITIEHHOCTH — IJIa3MOXHUMHS, B KOTOPOH IJIa3MOXHUMH-
YeCcKUe PeaKTOPbI UCHOJb3YIOTCH IS IOy YeHU U MogUbU-
KalliUd CBOMCTB Pa3HBIX I0JIE3HBIX XMMUYECKUX IIPOAYKTOB
THUIIA IOIUATUJIEHA U TOJOGHBIX IToJIMMepoB. Iliasma paboTta-
€T U B IOIYIIPOBOJHUKAX, B COBDEMEHHBIX MHUKPO- 1 HAHO3-
JIEKTPOHHBIX cucTeMax. Hopec iBanoBr1Y AjipepoB IOy IHI
Hob6eneBckyto IIpeMuro 3a 6JIeCTAILYI0 paboTy B 3TOH ob1acTu.

B nocienHee BpeMd NOABUJIACH €llle OAHA cIlelUa bHas
HayKa — IJIa3MeHHad MeJuIlnHa. MHorue 60J1€3HU, MUKPO-
6561, 60JIbHBIE KJIETKU MOTYT 3(p(PEKTUBHO YHUYTOXKATHCA
IpU IIOMOIIM JIa3€PHBIX Bo3AeUcTBUH. [l1asMeHHON cTpy-
el Mo:xHO y6uBaTh 6GaKTepPUH, PE3UCTEHTHBIE K aHTUOMO-
TUKaM. MBI pa3dpaboTaIu AJd 3TOro clienuaabHbIA Ipubop
U y:Ke IOy YHUIN pa3pelleHre Ha ero MacITabHble KIWHU-
YeCcKHe UCHBbITaHUA. HajeeMcs, 4TO 3TO IIOMOKET JIOIAM.

B.E. ®opmos neped sakyymHou kamepol

Tam pa6oTaeT 3J€KTPOHHBIN IIyYOK. DJIEKTPOHBI PA3TOHA-
IOTCS 10 GOJIBIINX CKOPOCTEH, TEMIIEPATyPa BHICOKA A, MOHBI
XOJIOfHbIE, IIPOUCXOAUT CBEPXBBICOKOYACTOTHBIN paspsAf,.
Ecau BB Takoil miasMeHHOU cTpyeld Bo3JeHcTByeTe Kak
3JICKTPUYECKOHM AYTro¥ Ha KHUBYIO TKaHb, TO OHA €€ He CO-
JKIKET, HO MUKPOOBI OyIy T YHUYTOKEHBI.

Ecu roBopuTh 0 APYTUX NPaKTUYECKUX IPUJIOKEHUAX,
TO €CTh BapUAaHTHI, KaK CellapupoBaTh MEJKHE YaCTHUIIBL.
J1a MeAUIUHEL, GHOJIOTUY KpaliHe Ba:KHO IUMETh YaCTUIKH
OZIHOT'0 pa3Mepa, ecJIi B aHcaMbJle cpeiu MaJIeHbKUX IOSIB-
JnsAeTcd 6oJbIIasg YacTHULA, 3TO MIjaoxo. Hamm cucTeMsl mo-
3BOJIAIOT 9P (PEeKTUBHO pasieIuTh MaJeHbKYIO U GOJIBIIYIO
¢pparnun. Ceiiuac Mbl pa6oTaeM Haj AJAepHON G6aTapeei,
KOIJla KPUCTAaJIIbI AAI0T yIBTPa@UOJIETOBOE U3JIyYEHUE, KO-
Topoe nomnajgaeT Ha GOTONPUEMHUK. DTO IIpAMoe IIpeobpa-
30BaHME AJE€PHOU SHEPTHHU B 3JIeKTPUYeCcTBO. M 3TO JIUIIb
MaJjad 9acThb IIPUJIOKEHUH, B KOTOPBIX HAIIIX IJIa3MeHHBIe
TEXHOJIOTUH MOTYT CBITPATh BaKHYIO POJIb.

Qu3uka niazmel 0718 MOI00bIX CNeyUAIUCmMo8 — 00HA U3 CAMbIX hepcnekKmuegHbIX obnacmed npusioXeHus cuJi, yma u sHepeuu
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Omkpbimue yeHmpa ebi38aso 601bwol uHmMepec

O ¢dwusuke 11a3Mbl HEJIb3d TOBOPUTH OJHO3HAYHO. Ilnasma
BO3HUKAET B CAMBIX Pa3HOOOPa3HBIX TEXHUYECKUX YCTPOM-
CcTBax U KOCMHUYeCKHUX 06 beKkTax. OHa ObIBaeT PeIATUBHUCT-
CcKas, HU3KOTeMIlepaTypHas, KUAKadA, KUAKOIoAoOHad,
KpHUCcTaIndeckas. JIIoau gaske cyMeIy BBICTPOUTD U3 IJIa3-
MBI KpHUCTaJsIbl. Helb3d cka3aTk, YTO €CTh JIMIIb OAHA IIPO-
6yieMa, pemIeHne KOTOPO OTKPOET AOPOTY K IPOIIBETAHUIO.
Kamxpaasa cuTyanus cJIoKHA I10-CBOEMY.

CerojHa MHTEepECHeHIas 061acTh — 9TO IJIa3Ma, BO3HU-
Karolas Ipy JJa3epHOM B3aNMOIeCTBUU. JIIoqU HAay YHUJINCh
KOHIIEHTPUPOBATH JIa3epHOe U3JIydYeHNe Ha MaJeHbKUX I10-
BEPXHOCTSAX U IT0JIy4aTh BBICOKYIO IIJIOTHOCTH MOIITHOCTH —
710 102 Br/cMm?. CKOPOCTH 2JIEKTPOHA B TAKOM HHTEHCUBHOM
CBETOBOM II0JIE CTAHOBATCH PEIATHBUCTCKUMU, MOPALKA
cropocTH cBeTa. CyIIecTBYIOT PEKHMBI, KOTJa Takad cpe-
J1a — BaKyyM — CTAHOBUTCS HEyCTOUYNBOH 10 OTHOIIIEHUIO
K POMKJEHUIO 2JIEKTPOH-TIO3UTPOHHBIX nap. IIpu Goabmux
MJIOTHOCTAX BOBHUKAIOT I'PAaBUTAIIOHHBIE BOJIHBI. OTO yB-
JeKaTeJbHelasg 0671acTh HAyKH, HO U B HEX eCTh CBOU ITPO-
61eMBI.

B HameM MHCTHUTYTE yAAJIOCh BIIEPBBIE€ IOJYYUTh KPH-
cTaJaudecKkyo miasmy. EcTb nepapxus yeTbipex Ga3oBbIX
coctoaHui. IlogpasyMeBaioch, 4TO KaiKJoe CleAyloiiee
cocTogHUE — GoJiee HEeyIOpSAAOUYEeHHOe, YeM IpeAbIayIIee.
Y kpucrtajia ecTh pelleTKa, BEICTPOEHHAsA B HEKYIO (hopMy
pasHoH cTeneHu coBepIleHcTBa. Korjga Bel HarpeBaeTe Kpu-
cTaJlj, pelnleTka CTAHOBUTCA Bce Gosee U 6oJiee HeyIops-
podeHHOM. O6bIYHAA IJIa3Ma B jIaMIle JJHEBHOTO CBeTa WJIN
B KCEHOHOBOU JIaMIle — 3TO OBICTPBIE€ JBUMKEHUS BJIEKTPO-
HOB Y MOHOB. TaM HeT CTPYKTYPBI, HO €CJIU BbI OIIpe/iesIeH-
HBIM 00pa3oM YCTPOUTE CHUJIbHOE B3aMMOAEHCTBUE MEKIY
YacTUIaMHU, TO TaKasd IjIa3Ma 3aMep3HeT, KPUCTAJLIU3YeT-
cA— U Bbl yBUAUTE INIa3ME€HHbIE KPUCTAJLIBI.

CaMoe TjlaBHO€, pajJ M 4Yero CTOUT 3aHHUMAaTbCA Hay-
KO, — 3TO MONBITKU YBUJETh UTO-TO HOBOE U MOHATH, KaK
YCTpPOEH MUP. 3ieCh MBI BlIepBble HabJII0/laeM 3a II0BEICHU-
€M TBEPJOro Teja CBOMMH IyadaMu. YToObl yBUIETH aTo-
MBI, PaCIIOJIOKEHHbBIE B OOBIYHONM MaTepUH, HY¥KHO IeperdTHU

Cnesa Hanpaso: kocmoHasm C.K. Kpukanes u akademuku PAH
¢usuk B.E. ©opmos u xumuk C.M. AndowuH

B PEHTI'€HOBCKUU JUaIla30H U3JIyYeHUA, Ha OUeHb KOPOTKUE
JUIMHBI BOJIH, YTOOBI OHY OBIJIM CPABHUMBI C pa3MepoOM aTo-
ma. [Ipu nomomnu AU paKIU BBl MOKETE IOCMOTPETh, Kak
yCcTpoeHa aToMHadA pemnleTka. Kpucrasi mHTepeceH TeM, 9YTO
BBI BUIUTE, KaK OH BBICTPOEH, 3aT€M Bbl MOKeTe HaGII0AATh,
KaK [IPOMCXOAUT PAa3BUTHE NUCIOKALUHI, IBUKEHUE COTUTO-
HOB, UX OTpaKeHUe, KaK paclIpOoCTPaHAITCA yAapHbIE BOJI-
HBI. MBI yie JOBOJBHO JaBHO BEJeM TaKHe dKCIIEPUMEHTHI
B KOCMOCE.

YHUKaQJIBHBIA KOCMHUYECKUN 9KCIEPUMEHT, KOTOPBIHA MBI
HayaJju elle Ha cTaHuu «Mup» B 1998 1. 1 KoTOpHbIH ceityac
npopoyxaeTrca Ha MKC, HaspiBaeTca «HocMuyecKUM KpH-
crta/p. 3TO BAKYyyMHasA KaMepa, B KOTOPOH CTOAT 3JIEKTPO-
JIbl, K HUM IIPUKJIAIbIBAETCS IIEPEMEHHOE HAIIPAKEHUE, BO3-
HukaeT CBY-paspsan, B Hero rnonajaoT MajJeHbKNE YaCTUIKUA
IJIacTHKa. B pesynabraTte TOro, 4To Ha HUX «HaJUIaeT» 60Jb-
IIIOM 3JIEKTPUYECKUH 3apsAl, HpuMepHO 10 ThIC. 3apA0B dJIEK-
TPOHA, 3TU YaCTUYKU HAUWHAIOT 3aBUCATh U BBICTPAUBATh-
cA B KPUCTAJJI, KOTOPBIM MOMKHO BUJETH, a Ja3ep MO3BOJIAET
Ha 3TH YaCTUYKM Bo3JAelicTBOBATh. MBI MOKEM UX CKUMATh,
pacIInpAaTh, IIyCKaTh yAapHbIe BOJIHBI. Takad ke cucTeMa Ha-
XOAUTCA B KOCMOCE, 1 KOCMOHABTHI IIPOBOAAT HA HEH 9KCIle-
puMeHTBI. OTJIMYHE B TOM, YTO Yy HaC rpaBUTaIUsA €CTh, a TaM
HeT. CIleriuaaucT BUAUT UHTEPECHBIHN 9 PeKT, CBA3bIBAETCA
C KOCMOHaBTOM U JUKTYET, KaKHe JeHCTBUA OH JOJKEH CO-
BEPUIUTD JUUI TOT'O, YTOOBI MOy YUTD CXOKUM 29 PEKT, TONIb-
Ko 6e3 BMelaTeIbCTBa 'PaBUTAIIMOHHBIX cil. OG0HTHUCE 6e3
4eJI0BEKa B 9TOM JieJie [IOKa HeJIb3d, T.K. HEBO3MOHO IIPEeAyC-
MOTPETh BCce€ BApPUAHTHI, KOTOPbIE BOSHUKHYT B XOfle dKCIIe-
pumenTa. HoBoe Henpesckasyemo. MBI JOBOJIBHBI TAKHUM CO-
TPYAHUYECTBOM U OYEHBb GBICTPO IIPOABUTAEMCS BIIEPE.

Il1a3aMeHHble TEeXHOJOTUU — 3TO peaJIbHBIM 3aBTpall-
HUH JIeHb JejioBedecTBa. Halr neHTp — ellle ofHAa cepbes-
Hasd CTYIEHBKA, BeAyIlnas K UX IIOCTIIKEHUI0. B KOHIle KOH-
II0B, BCEM U3BECTHO, YTO Y€pe3 HECKOJIBKO MUJJIMAP/IOB JET
Hame CoyHIle ToracHeT. Ml Ham Halo 6yIeT K TOMY BpEMEHU
Hay4YUTBbCA 3aKUTATh 3BE3/Ibl CAMOCTOATEIBHO.
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JBO/IIOLUNA YE/IOBEKA

Xusep Mpunra (Heather Pringle) — nonyaspusaTtop Hayku
13 KaHagbl, aBTOp cTaTel U pegakTop B KypHase Archaeology.

€3 JaThl U IIOAIINCH, B ADKOM CBETE, 3a TOJICTBIM

CTEKJIOM BeCHUT B JIlyBpe 9KCIIOHAT II0J, UHBEHTap-

HBIM HOMepoM 779. Kamxaoe yTpo, KpoMe BTOP-

HUKa, KOIrJla My3eHd 3aKpbIT, B Hadaje AeCcATOro
napukaHe U TYPUCTBHI, JIIOOUTENN UCKYCCTBa M JIIO603HA-
TEeJIbHBIE IOCETUTEIN HABOJHAIOT 3aj. VX NIPUIIylIeHHbIE
roJioca CaIUBaIOTCA B HEIPEPBIBHBIH I'yJl, ITOAOOHBIN Ky HKIKA-
HUIO ITYEIMHOTO POs, KTO-TO BBITATUBAET LIEI0, YTOOBI JIyd-
11e YBUAETD, APYyTHUe IIOAHNMAIOT BBEPX PYKH C MOGHMJIBHBIMU
TejedoHamMu. BonbIIMHCTBO 3TUX JIIoJell HAKJIOHAIOTCSA BIIe-
PEA Y CMOTPAT C BOCTOPKEHHBIM yAMBJIEHUEM Ha JIMIAX: OHU
u3y4aloT OHO U3 CAMBIX 3HAMEHUTBIX TBOPEHHUH UeoBede-
ctBa — «MoRy JInay» Jleonapnao na Bunum.

CosnmanHasdA eme B Havase XVI B., «<MoHa Jlnsa» (oHa xe
«I:x0KOH1a») 061afaeT TAMHCTBEHHOH, He3eMHOU KpacoTou,
KaKoHl He GbLJIO Ha IIOpTPETax, CylllecTBOBABIINX paHee. Jle-
OHap/Jl0, MEYTABIINN TBOPUTH Uyjeca, AJIA CO3JaHUA dTOKH
KapTHUHBI pa3paboTajl HOBYIO XY/I0OKECTBEHHYIO TEXHUKY,
KOTOpYI0 HasBal chymaTo (B 6yKBaJILHOM IIepeBOJIE€ C UTa-
JBSHCKOTI'0 — «CUe3aIoIUu, Kak AbIM»). B TeueHre HECKOIb-
KHUX JIET OH PHUCOBajJ TOHYANIINMU (HEKOTOPBIE HE TOJIIE
SPUTPOLUTA) CIOAMU IIPO3PAYHOU INIa3ypH, NMO-BUIUMOMY,
MCIIOJIb3ys Yy BCTBUTEIbHEIE KOHUYMKY ITanbleB. [locTenen-
HO HaJIo:KUB okoJio 30 cjIoeB OJilMH Ha ApyToii, JleoHap0 TOH-
KO CMATYMJI JINHUU U IIBETOBBIE IIEPEXOABI TAK, UTO KAMKET-
cd, 6y/ITO BCe MOKPBITO ABIMYATOMN ByasIblo.

OueBugHO, 4TO MoHa JIu3da — TBOpeHUEe M300peTaTesnb-
HOTO T'€HMUs, IIEJEBP, CTOAIIMMU B OJJHOM PAAY C MYy3bIKOU
MonapTa, I0BeJIUPHBIMHU yEpameHuaMmu dabep:xe, TaHIA-
mu MapTel ['paM U APYTUAM, YTO IPUYUCIAETCA K KJIaccude-
ckoMy uckyccTBY. Ho aTu npociiaBiieHHbIE paboThl — BCETO

JIMIIb BeJIUYaMIIne IIPOSBJIEHNUA CBOMCTBA, KOTOPOE AaBHO
cYUTaeTCA YacThIO HAIllel 4eJoBEeYeCKOU CYIIHOCTHU: CIIO-
COGHOCTH CO3JlaBaTh YTO-TO HOBOE U HY:KHOE, YMEHUH I10-
CTOSTHHO COBEPIIEHCTBOBATb KOHCTPYKIIMH U TEXHOJIOTUH,
HaYyMHafA OT HEJJaBHO CO3JaHHBIX SAINOHCKUX MalIuH 6e3
BBIXJIOITHBIX T'a30B U 3aKaHYUBafg CTOAIIMMH Ha CTApTO-
BBIX Iomaakax NASA KOCMUYEeCKUMU KOopabisaMu C coj-
HedHbIMH Gatapesamu. Apxeosior Kpucrodpep XeHmiui-
ByZ (Christopher Henshilwood) u3 YHuBepcurera Bursa-
Tepcpanga B MoxanuecGypre TOBOPUT, UTO COBpEMEHHEIE
Joau — ua3obperarenau: «Mbl IOCTOSHHO 3KCIIEPUMEHTUDY-
€M U COBEPIIEHCTBYEM TEXHOJIOT M.

Y4yeHble IpUCTabHO U3y4aloT Iy Th K 9TOM KasKyIeicsa 6e3-
TPaHUYHOI CIIOCOGHOCTY K TBOPYECTBY: JIFOJIU He Bcerga ObLIN
crIoco6GHBI N300peTaTh C TAKOM CKOPOCTBIO. XOTs YejoBede-
CKas pOJIOCJIOBHAA HAUYMHAETCA IIPUMEPHO 6 MJIH JIeT Ha3as
B Adpuke, HAIITK JaJIEKHe IIPEJIKHU IIOYTH HE OCTAaBHJIH II0CTIe
cebsI BUAUMBIX CBUJETEIBCTB N300peTaTeIbHOCTU JpeBHee,
geM 3,4 MJIH JIET; IPUXOAUTCA IIPEAIoaraTh, 4YTo 10 TOI0 OHU
JIOOBIBAJIN PACTUTEIBHYIO U JKUBOTHY IO ITUIILY C IIOMOIIBIO PYK
WJIU HE COXPaHUBIINXCS ITAJIOK 18 KONIAHUA I HallaJeHU .
3areM, B OIpeJleJIeHHBIM MOMEHT, HAIIIK KOYYIOIIHe ITPeIKH
C IOMOIIIBI0O KaMHeH HavYajau OTKAJbIBATh KyCOYKHU TaJIbKU,
co3gaBas TaKUM o6pa3oM pemylue opyausd. HecomHeHHO,
9T0 O6bLIO yAMBUTEJIBHOE N300peTeHUe, HO II0TOM II0CJIeI0BaJI
JUIATEJIBHBIH IIePUOJ TBOPYECKOro 3aTHIIbA. Hamu mpapoay-
TeJIN, II0-BUANUMOMY, JIeJIaIi CBOM MHOTOGYHKIMOHAJIbHBIE
pPy4HBIe pyOHIa OJHHUM U TEM K€ CIIOCOO0M Ha IIPOTSKEHUU
1,6 mutH net. ITo ciioBam Casutu Mak6peptu (Sally McBrearty),
apxeosora u3 KOHHEeKTUKYTCKOr0 YHUBEPCUTETA, «TaKHe Opy-
VSl HA PEOKOCTD CTEPEOTHUIIHED.

Aonrnerogpl y4eHble 4yMa/in, 4TO APeBHUE 104U HE MME/IU Pa3BUTOro TBOpYeCTBa, a MOTOM, MPUMEPHO 40 TbIC. 1I€T Ha3a4, Npo-

M30L/1a pe3Kkada TBOpYeCcKan BCrblLWKa.

HeAaBHMe apxeo/iornyeckme HaxogKkn CBUAETE/IbCTBYHOT O TOM, HTO TaKUE BCMbILLKHU 6biBan Y HalwmxnpeaxkoB U ropasgo paHee.
oK HaxXo0AKMN NO3BONAKOT CHUTATD, YTO He/10BEHECKanA CnocobHOCTb K VI306PETeHVIl0 4ero-To HOBOro noABuU/1aCb COTHU TbICAY /1eT
Hasagu 06ycnos/1eHa OAHOBPEMEHHO 6uosoruyeckumn u couMa/ibHbIMU MPUYUHAMMUA.
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Haxopgku

BPOXEHUE TEHUWA/ZIBHOCTU

YauBUTE/IbHO paHHMe 06pasubl TEXHUYECKMX W KY/IbTYPHbIX U30-
bpeTeHUt CBMAETENbCTBYIOT O TOM, 4TO Ye/soBeveckasa cnocob-
HOCTb K TBOPYECTBY MOCTENEHHO HaKamn/inBa/sacb HECKO/IbKO COTEH
TbICAY /1eT, @ NIOTOM HaKOHeL, BbiN/IeCHY/acb 90—60 ThIC. /1T Ha3ay,
B APpHKe 1 40 TbIC. 1eT Ha3ag B EBpone. Takue coumasibHble pakTo-
Pbl, KaK pOCT YUC/I@HHOCTH, NO-BUAUMOMY, PacLLUMPU/IN CIOCOBHOCTH
HaluMX npeAKoB M306peTaTh HYTO-TO HOBOE, MOBbLICKB BEPOATHOCTb
TOrO0, YTO KTO-TO B FpyMnmne npuaymaeT nepcrneKTUBHYIO TeXHO/10r 1o
M YTO Ugen pasoigeTca 3a cHeT oblyeHna mexay rpynnamu. Ha pu-
CYHKe npuBe/eHa XpOHO/I0MMUA CaMbIX A PEBHUX U3 U3BECTHbIX Cerog-
HA CBUAETe/IbCTB BaXKHbIX HOBOBBE/,eHWIA, 6/1arogapaA KOTOPbIM Halla
Ky/IbTypa MOAOLL/A K «TOYKE KUTIEHUA».

3,4 M/IH /1eT Ha3ag
KocTn ®KMBOTHbBIX
CO c/1e4amum Nopesos.

MKUKe, dpuonuma.
2,6 M/AIH /1eT Ha3ag, A 3¢

KamHu co ckonamu,
MCno/ib3oBaBLIMeCcA
B KayecTBe OpyAuii.
Kaga loHa, 3duonua.

1,76 M/IH /1€ T Ha3ag,
KamenHoe opyame co cko-
/laMU C 4BYX CTOPOH.
Osepo TypkaHa, KeHus.

164 TbIC. €T Ha3ag

1M/IH /1I€T Ha3apj

KameHHble opyaus, ans
CO3/.aHnA KOTOPbIX Harpe-
Ba/IM UCXOAHBIV MaTepuan.

O6rope/ible KOCTU U pacTUTe/IbHble
MaTepuansbl, CBUAETE/IbCTBYIOLWME
06 1cno/ab3oBaHUK orHs. Melepa

MuHHaKA-MOUHT, FOXxKHaA
Adpuka.

BoHaepBsepk, tOxHaAa Adppuka.

500 TbiC. €T Ha3a4

CocTaBHble OpyAMA — KaMeHHble
HaKOHEYHWKMK, 3aKpen/ABLInecs
Ha AepeBAHHbIX 4 PEeBKax.
Katy-Nan-1, lOxHaa AppuKa.

100-75 ThIC. /IeT Ha3ay,
IpaBMpOBKa Ha oxpe
(rugpaT okucH Kkenesa).
Mewepa baomboc,
lOxxHasa Appuka.

77 ThIC. €T Ha3agj
MartpaLpbl, oTnyrusato-
Lime Hacekombix. lMewepa
Cubyay, tOxHaa Appuka.

71 TbiC. /1I€T Ha3ay,
HakoHe4HuKku cTpea. MuHHaKA-
MoiHT, OxHasa Appuka.

40-30 ThIC. /1€T Ha3ag4
LLIBeliHble urabl. CToAHKa KocTeHku, Poccua.

43-42 ThIC. €T HA324 ey

My3bIKasbHble e
MHCTPYMEHTbI '
(bneiitor). Newepa I Q p
lFaliceHknecTepe, [
lepmaHua.

41-37 ThIC. /1IeT Ha3ag
HackanbHadA »XMBOMUCH.
Mewepa 31b-Kactuawo,

IN ORDER OF TIMELINE: COURTESY OF P. J. TEXIER, COPYRIGHT ©® MPK/WTAP; COURTESY OF JAYNE WILKINS University of Toronto; COURTESY OF TOVE
RUTH SMITH AND SIMEN OESTMO; COURTESY OF CHRISTOPHER HENSHILWOOD Wits University; COURTESY OF UNIVERSITY OF TUBINGEN; COURTESY

OF PEDRO SAURA Complutense University of Madrid; COURTESY OF H. JENSEN, COPYRIGHT © UNIVERSITY OF TUBINGEN

Ucnanusa.
40-35 TbIC. IeT Ha3a4
CratyaTku. Mewepa
Xone-®enbc, lepmanusa.
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Korpa ke Bce-TakKM 4ejJoBeYEeCKHI pasyM Hadal Oyp-
JINTH HOBBIMU UJI€IMH B 06J1aCTU TEXHOJOTHN U UCKyCCTBA?

Jlo HeTaBHETr0 BpEMEHM GOIBIIMHCTBO HCCIejoBaTeIel cun-
TajH, 94TO 3TO IPOU3O0ILIO B Ha4aJje MO3JHEro MajeoJnuTa,
40 TeIC. 1eT Ha3aj, korjaay Homo sapiens B EBpone Hagajica
Ka3aJ0Ch Obl HEOKUTAHHBIN, HEBUJAHHBIN 6yM n3obpeTta-
TeJIbCTBA: U3TOTOBJIEHNE OyC U3 PAaKOBUH, YKPAIlIEeHUE CTEeH
Melepsl U3AIMHBIMY U300paKeHUAMYU TyPOB U APYTUX KU-
BOTHBIX JIEJJTHUKOBOTO IIEPHO/Ia, CO3/JaHNe 6OJIBIIIOro KoJInYe-
CTBa HOBBIX KAMEHHBIX U KOCTAHBIX opyAuil. Ha ocHoBe mo-
JOGHBIX HAXOJIOK POAMJIACH IINPOKO U3BECTHAA TEOPUSA, YTO
B TO BPpEMA T'€eHETHUYECKHUE MyTaIlUU CIIOCOGCTBOBAJIM BHE-
3aITHOMY CKa4KYy 4€JIOB€4YECKOrO MBIIIJIEHUA, U 9TO IIPUBEJIO
K «60OJIBIIIOMY TBOPYECKOMY B3PBIBY».

OpHaKo HOBBIE JAHHBIE CTABAT I10J COMHEHNE My TAIIUOH-
HYIO T€OpHUIO. 3a IoC/IeJHEE AeCATUIETHE aPXE0JIOTH 06HapY-
JKUJIM HAMHOTO 60Jjiee IpeBHUE CBUIETEIbCTBA HAJITU YU UC-
KyCCTBa M Pa3BUTON TE€XHOJOTHH; 3TO 3HAYUT, YTO YeJIOBe-
YecKas CIIocOOHOCTB co3/jlaBaTh HOBOE HavaJla pa3BUBaThCA
3HAYUTEJIbHO PAHBIIIE, YEM CUUTAJIOCH, — €llle JaKe 10 BO3-
HUKHOBeHUs Homo sapiens 200 Teic. geT Ha3aj. Ho, xoTa

TBOpYECKas MCKpa IOABUJIACH y YEJIOBEKa €Ille Ha paHHUX
3Tanax pasBUTHUSA, ThICAYENIETUAMU OHA TJIeNa, IPEHKIE YeEM
IIOJTHOCTBIO pa3ropesachk y Halero Buja B A¢ppuke u Esporre.
Cyza 1o BceMy, ClIOCOGHOCTh TBOPUTE YTO-TO HOBOE HE BO3-
HUKJIa BHE3aIIHO Ha [T03/IHMX dTallax 3BOJIIOLIMY, a Habupaja
060pOTHI HA IPOTAKEHUH COTEH ThICAY JIeT, IOAMUThIBaeMasd
CJIO3KHOU CMeChIO GMOJIOTMYECKUX M COLIMAIbHBIX (DaKTOPOB.

Tak B KaKOM e IIepUOoJ, YeJI0BEYeCTBO HadaJIo JyMaTh He-
CTaHAAPTHO, ¥ cOYeTaHUe KaKuX (PaKTOPOB B UTOTE Pa3/yJIo
TBOpUYecKoe mjaaMA? YTo6kl IOHATH, KaK BCe pa3BUBAJIOCh,
TpebyeTcsa paclnyTaTh HECKOJbKO HUTEM, COCTABIAIOININX
HACTOAILYIO JeTEKTUBHY IO UCTOpHUIO. M HayaTk HaZO C TOTO,
4TO0 GMOJIOTUYECKHEe OCHOBBI Hallle n306peTaTe/IbHOCTH 3a-
JIETaloT ropas/io Iiiy6:ke, 4eM CUHMTAaI0Ch paHee.

3apokaeHune nsobpertaTe/sibHOCTH

ApX€eo0JIoTH J0JIr0e BpeMs pacCMaTPUBAJIU Pa3BUTYIO CIIO-
CcOOHOCTB K CUMBOJIN3AIlMU KaK eJUHCTBEHHBIN 1 HauboJjiee
BasKHBII IPU3HAK COBPEMEHHOTO YeJOBEYEeCKOTO MBIIIIe-
HUSA, B O0JIBIION CTEIIEHU [IOTOMY, UTO 3TO CBUJETEIbCTBYET
0 CITOCOGHOCTH K PEYH (2 TO YUCTO YeJIOBEYECKU N IIPU3HAK).
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CiengoBaTesbHO, 3 dEeKTHBIE MellepHble PUCYHKU IT03HETO
I1aJIeoJINTa OAHO3HAYHO TOBOPAT O CYIIeCTBOBAHUU JIIOJAEH,

KOTOpBIE AyMaJIu TaK e, Kak U Mbl. Ho B mociegHee BpeMs
creruaJucThl Hada Iy UCKaTh HaMeKHU Ha Apyrue GopMBbI co-
BPEMEHHOTO IOBEJ€HUA U TOr'o, YTO €My IIpeAIIeCTBOBAJIO
B apX€0JIOTMYeCKOU JIETOIINCH, U TYT BCILJIBLIN 3aHUMATeIb-
HBIE YJINKH.

Apxeoutor JIuz Youiu (Lyn Wadley) u3 YuuBepcurera But-
BaTepcpaH/a Ha IPOTAMXKEHUN OOJbIIed JacTH CBOeHd Ka-
pbepHI U3y4daJja MBIIIEHUE JPEBHUX J10Ael u B 1990-x rT.
3aHHMaJlach PAaCKOIIKaMU B Iremepe CuGyay, pacIoIoXKeH-
Hoi1 B 40 kM K ceBepy oT Jlyp6aHa, B IO:xkHOI Adpuke. ITocte
JIBYX JIET TIOMCKOB OHa CO CBOei Irpynmnoi o6Hapy:kujia TaM
CJIOH CTpPaHHOro 6ejIoro BOJOKHHUCTOTO PACTUTEIBHOI0 Ma-
Tepuana. Ha Barnang Yoguin, Tycknaa Kpollalascs Macca
BBIIVIAIe)Ia KAK APEBHUN MaTpal U3 TPOCTHHUKA WU JPYTUX
pacTteHuii. Takyue MaTpanbl JI0AU 06bIYHO CTEJIUIN Ha 3eM-
Jie, 4To6BI CHUAEeTh MK cnaTh. Ho ciioii Mor 6bITE chOpMUPO-
BaH U IPOCTO U3 IIPUHECEHHBIX BETPOM OIIaBIIUX JUCTHEB.
EQMHCTBEHHBIM CIIOCOG0M OTIHYUTE OJHO OT APYTOro OBLIO
yHakKoBaTh BeCh CJIOH B 3allUTHYIO THIICOBYIO O0OJOYKY

/lpeeHull pasym: 8 pesysnema-
me mwjame/ibHbIX PACKONOK
8 newjepe Cubydy 8 FOmHol
Adpuke (cnesa) HalideHbl Do-
Kd3dame/lbcmad mozo, Ymo ux
obumameu desnanu mampa-
ybl (ceepxy cnpasa) us pdc-
meHuli (cHU3y cnpaea), omny-
2UBAUUX HACEKOMBIX, NPU-
MEPHO Hd 77-50 meic. 1em
paHbwe, 4em cHUmManoce

do cux nop

¥ IOCTABUTB €ro BJabopaTopuio. YOI paccKasbiBaia: «Y
Hac YIIIJIO Ha 3TO IeJbIX TPU HeAenu. S oueHb HepBHUYAIA
¥ COMHeBaJjach, CTOUT JU TPATUTh CTOJBKO BPEMEHH II0JIe-
BOI paboTHI?»

Ho urpa crouna cBed. B gekabpe 2011 r. Yoauu c Kojuie-
ramMu cooOIIMJIN B 3KypHaJe Science, 4To 77 ThHIC. JIeT Ha3a[
oburtarenu neuiepsl CUGYLy MCHOJIb30BAH JIUCTHS TOJIBKO
OHOTO M3 MHOTUX PaCTYIIUX IOOGIN30CTU BHUJIOB JI€PEBHEB
JUIL U3TOTOBJIEHUs MaTpalieB. OHU TpuMepHo Ha 50 THIC. JIET
JpeBHee, YeM 9K3eMILIAPBI, HalleHHble paHee. Oco6eHHO
nopasmyio YOoaJIUu TO, HACKOJbKO XOPOIIO OGUTATEH Iele-
PBI pa3bupaarchk B MECTHON pPacTUTEIbHOCTH. AHAJIN3 II0-
KasaJl, 9TO JUCThA NIPUHAJJIEKAIN OJHOMY U3 BUJOB KPHUII-
Tokapuu (Cryptocarya woodii), AepeBy, cofepKaliemMy cleabl
€CTEeCTBEHHBIX NHCEKTHUIIN/IOB U JIAaPBUIIU/IOB, 3(p(PEeKTUBHO
JAEVCTBYIOIUX IIPOTUB KOMapOB, IEPEHOCAIINX CMEPTEJIb-
Hble 3a6oneBaHusd. [1o croBaM Yo, Takoi MaTparl; oco6eH-
HO I10JIE3HO UMETBb T€M, KTO JKUBET OKOJIO PEKU.

OpHaKO TBOPYECKOE MBIILIeHHe kuTeaed Cubyay sTUM
HE OTPAaHUYMJIOCH. [I0o-BUAMMOMY, OHU CTPOMJIN CHJIKU JUIA
JIOBJIM MEJIKUX aHTHJIOIN U eJIa/IN JIYKU U CTPEeJIbl, 4YTOObI
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A06BITH 6oJiee ONMacHYIO AUYb, O Y4EM MOM¥KHO CyAUTH II0 pas-
MmepaM, hopMe UM XapaKTepy HM3HOCAa HEKOTOPBIX KaMEH-
HBIX OpyAuil Bnemepe. Kpome Toro, oxorHuku us Cuby-
[y co3/lajyu pa3Hble HOBbIE II0JIE3HbIE XMMUYECKHUE COEIU-
HeHUsA. Ha KaMeHHBIX HaKOHEYHUKAX W3 Iellephl rpynna
Yonnu BeIABUJIA KJI€H, CIIOMOIILIO KOTOPOTO OHM KpEIM-
JIACh K J€PEBAHHBIM JpeBKaM. [IoToM y4eHble IPUCTYIIH-
JIA K BOCCO3JIaHUIO KJIes, CMeIIuBasd pa3Hoe KOJUYECTBO
OXPBI C PAaCTUTEJIbHOI CMOJION U HarpesBas cMech Ha KOCTPe.
B :xypHane Science oHM Hanucaau, 4To oburarenu Cubyny
yae «70 ThIC. T€T Ha3aJ IPOABUIU ce6d KaK KOMIIETEeHTHBIE
XVUMUKH, QJIXUMUKU U TUPOTEXHUKM.

Hepnasno B IO HOI AdQpuKe apXeoJIoru TaKxke 06HaPY K-
JIX cjIefbl MHOTUX APYTHX PaHHUX u3obpereHuil. Hampu-
Mep, OXOTHUKHU U coOupaTesu, :KUBIINeE B Ierepe Biom6oc
100-72 ThIC. 1€T Ha3a[, BEIPE3aJi y30pbl HA KyCKaxX OXpHI,
Jenajayd IIWJa U3 KOCTell (BepOATHO, AJIA IIUTbA OJEH/bl
U3 IIKYyp), YEpamanau cebsa 6ycaMu U3 GJIeCTANIUX paKy-
IIEeK M CO3JAJIM XY/0¥KECTBEHHYI0O MaCTEpCKylo, I/le pac-
TUpaAJIU KPACHYIO OXPy M XPaHUJU €€ B JPEBHEHIINX eM-
KOCTAX M3 MOPCKUX PAKOBUH. Jlajipllle Ha 3amnaj, Ha CTo-
aHkKe [TuaHaKI-IIoMHT 164 THIC. IeT Ha3aJ JIIOAU Aealin

KaMeHHBIE€ OpyAUs, IIOCTENIEHHO HarpeBasd KyCKU CUJIbKpe-
Ta (TOPHOU KPEMHUEBOH OPOABI) HA PETYJIINPYEMOM OT'HE JIIA
noy4eHUus 6JecTAIIero, Jerko pacKaJblBaIollerocsa MaTe-
puana. Ilo cmoBaMm XeHmuAByAa, Ob1JIN OGHAPYKEHBI TAKUeE
GopMBI IOBEAEHUA, O KOTOPBIX JECATH JIeT Ha3aJ, yYeHble
Jae He II0J03peBaJIl.

TexHM4eckad n306peTaTeIbHOCTb — HE YHUKAJIBHOE CBOM-
CTBO MCKJIIOUMTEIBHO COBPEMEHHOI'0 YeJIOBEKa, APyTrye BUABI
TaKKe obyiafa TBOPYECKOM KMIKOH. ['pymma mcciaenosa-
Tened u3 PIOpPEeHTUICKOro yHUBEpCUTeTa, paboTas B ce-
BepHOI MTanuu noj pykoBoAcTBoM apxeosiora Ilayna Ilete-
pa 9uToHu Manise! (Paul Peter Anthony Mazza), o6Hapyxuia,
9TO HeaHJepPTaJbIlbl, HAIIHN GJIN3KNE POACTBEHHUKU, IIPHU-
meamue 300 ThIC. IeT Ha3aj IepBbIMHU B EBpoIly, mpuMepHO
200 ThIC. IET Ha3a/J CO34aIU JerTAPHBIN Kjel, Y4ToObI Ipu-
KPeIUIATh KaMEeHHble HAKOHEYHUKU K JePEeBAHHBIM ITaJIKaM.
Kpome Toro, BcTaTbe, ony6IMKOBAaHHOU B HoAOpe 2012 r.
B Science, CKa3aHO, YTO KAMEHHbIE HAKOHEYHUKU 13 MECTOHA-
xoxaeHusa Kary-T1as-1 B OmxHoit Apprke 500 ThIC. IeT Ha3az
3aKpemJIAINCh Ha KONbAX, IpUHaIexaninx Homo heidelber-
gensis, ocJIeAHUM OOIIUM ITpeIKaM HeaHAePTaJbIEB U CO-
BPEMEHHBIX JI0JeH. A B nieniepe Bouaepsepk B HO:xHON Ad-
PUKe IPEBHUI CJION, COIePKAIINHI PACTUTEIBHYIO 3071y U KY-
COYKH 00ropesbIX KOCTeN, CBUIETEIbCTBYET O TOM, UTO €Ile
$KUBIIINH OKOJIO MIMJIMOHA JIeT Ha3ajd Homo erectus Hay4YuiIcsa
Pa3EUTaTh KOCTPHI JJIA TEIJIA M 3aIIUTHI OT XUIITHHUKOB.
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Jlaxe y OueHb AajIeKUX HAIIUX IPEJKOB MOIJa IIPHU CIy-
Yyae poaAUThbCA HoBadA ujed. I'pynma yuyeHblXx UHAMAHCKOroO
yHHUBepcuTeTa B BiilyMHHITOHE BO IJ1aBe C IaJIC0aHTPOIO0JIO-
roM Cuiemu Cemay (Sileshi Semaw) HanIu B AByX MeCTO-
HaXOXKACHUAX pAgoM c pexol Kaxa 'ona B 9¢duonum apes-
HeHIlle U3 U3BECTHBIX Ha CEro/lHA KaMEeHHBIX OPYAuH. ITO
OBIJIM YOIIIephbl BO3pacToM 2,6 MJIH JIET, 066UThIE IIpeACTa-
BUTeJAMU Buga Australopithecus garhi miam kem-To U3 UX CO-
BPEMEHHUKOB U CO3JJaHHBIE, BEPOATHO, JJISI Cpe3aHUA MACa
C TYLI :XKUBOTHBIX. TaKue opyAusa MOT'yT IIOKa3aThCA IPUMU-
TUBHBIMU. [[eICTBUTEIbHO, OHU CHJIBHO OTCTAIOT OT CMapT-
¢oHOB, HOYTOYKOB U IIAHIIIETOB, KOTOPbIE B HaIlle BpeMs
co6uparoTca Ha KOHBeliepax. «Ho Korga MHUp COCTOSJ HC-
KJIIOUHUTEJIBbHO U3 00 bEKTOB IPUPOJHOIO IIPOUCXOMKAEHU,
CIIOCOGHOCTh NPUAYMAaTh YTO-TO U BOIJIOTUTH 3TO B pe-
QJIBHOCTb MOJKET IIOKa3aThCs IIOYTH BOJIIIE6CTBOMY, — IIU-
uryT B KHUTe «<KeMGpHIKCKOe PyKOBOACTBO II0 TBOPUYECKOMY
mernieHuio» (The Cambridge Handbook of Creativity, 2010)
ncuxosoru Jluan 'a6opa (Liane Gabora) n3 YHuBepcure-
Ta BpuraHckoi Konym6un u Crkort Bappu Kaydman (Scott
Barry Kaufman), pa6oraomuii ceituac B Hplo-Moprckom
YHHUBEpPCUTETE.

HecMoTps Ha TO YTO JpEBHME BCIBIIIKN TBOPYECTBA CUJIb-
HO BIIEYATJIAIOT, 110 INMIyOMHE U IIUPOTE TBOPYECKUX JTOCTH-
JKEHUU pasHUIla MEXJY COBPEMEHHBIMU JIIOAbMU U HAIIHU-
MU JaJIEKUMHU IIPeJKaMU OUY€Hb BEJINKA, U 9TOMY HaJl0 Hal-
TU o6'bsAcHeHUe. KaKye N3MeHeHUsA B MO3re OTAeNAIT Hac
OT HaIlIUX IIPE/LIIECTBEHHUKOB? B oucKax 0TBeTa UCCIe0-
BaTeJIM paccMaTpPUBaIU TPeXMePHBIE N300paKeHus M0JI0-
CTH 4Yepena APEeBHUX J0JeH U n3ydaid MO3TU HaIIuX 6/1u-
JKAWIINX JKUBBIX POJCTBEHHUKOB — IIIMMIIaH3€e U 60HO006O,
4bY IPEJKH OTJEJIMUINCE OT HAC IPMMEPHO 6 MJIH JIET Ha3as.
Ha camMoM feste TakuM 06pa3oM MOM¥HO y3HATh TOJIbKO, KaK
Pa3BUBAJIOCH CEPOE BEIIECTBO Y€IOBEKA.

EcTtecTBeHHBIN O0TOOp 6aronpuATCTBOBAJl yBeJlHYe-
HMIO MO3Ta y 4eJoBeKa. Y HallluX POJACTBEHHMKOB aBCTpa-
JIONUTEKOB 06'b€M MO3ra COCTAaBJIAN B CPEJHEM IIPUMEPHO
459 Ky6. cM, IpUOIU3UTEIBHO KaK Y HEKOTOPBIX HNIMMIIAaH-
3e. Okoso 1,6 MJIH JIET Ha3aJ, y YeJ0BEeKa NPAMOXOAAIIEr0
(H. erectus) Mo3r yBeau4uicsa 6Gojbllle 4eM BJBO€ U JOCTUT
B cpexgHeM 930 ky6. cm. A 100 TreIc. teT Ha3an y H. sapiens
o6'beM Mo3ra ctaa B cpeaHeM 1330 ky6. cm. BHyTpu BMecTu-
TeJIbHOTrO Yepena npumepHo 100 Map HelipoHoOB o6pabaThI-
BalOT MHPOpPMAILUIO U IIepesaloT ee o 165 ThIC. KM MUEJIN-
HOBBIX HEPBHBIX BOJIOKOH 4yepe3 150 TpsaH cuHatmcos. M eciu
BBI IOCMOTPHUTE Ha TO, KAK 3TO COOTBETCTBYET apXeoJIoru4e-
ckoii netonucu, — ropoput [JuH ®onk (Dean Falk), maneon-
TOJIOT U3 YHUBepcuTeTa mrata dropujia, — To yBUAUTE Be-
POATHYIO CBA3b MEX Y PA3MEPOM MO3ra ¥ TEXHUYECKON MU
MHTEJUIEKTYa/IbHON IPOU3BOAUTEIBHOCTBION.

Ho HE TonbKO pa3mep npeTeplies 3HaUYUTeIbHbIE U3MEHEe-
HUSA C Te4eHueM BpeMeHU. CrieruaaucT 1o Gu3n4eckon aH-
Tponosioruu u3 KanudopHuiickoro yHusepcurera B CaH-
Huero Karepuna Cemenzaedepu (Katerina Semendeferi) 3a-
HHUMAaeTCs H3y4YeHHeM Npe@pOHTAJbHON KOPBbI — YacTH
Mo3ra, KoTopas, HO-BUAUMOMY, KOOPAHHUPYET MBICIU
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U JeHicTBUSA A AocTuiKeHUsAa 1enu. CemeHaedepu cC KOJI-
JIeraMU CpaBHUJIA 3Ty 06JIacTh MO3ra Yy COBPEMEHHBIX JIIO-
ned, muMIaH3e 1 60H060 1 06GHApyRHUIA, YTO B IIpPOIlecce
3BOJIIOIIUY YeJOBE€Ka B HEll ITPOM30IIIN 3HAYUTEIbHbIE 13-
MmeHeHUus. Hanpumep, none Bpoamana 10, ydacTBylomiee
B INIAaHUPOBAHUH U OPraHU3aI[UY NOCTYIIEHU A CEHCOPHBIX
CHUTHAJIOB, Y HAC IPUMEPHO B JIBa pa3a GoJIbIlle, YeM Y IINM-
naHae 1 60H060. BoJiee Toro, paccTosSHUA MeXAy HelipoHa-
MU I10 TOPU30HTAJU yBeJUYUINCh IpUMepHO Ha 50%, naB
GoJipllle IPOCTPAHCTBA aKCOHAM U A€HJApPHUTAM. «3HA4UT,
II0ABUJIACh BO3MOMXKHOCTB CO3J]aBaTh 60jIee CIOMKHBIE CBA3H,
B TOM YHCJIE U C OTAAJIEHHBIMHU 061aCcTAMHU MO3Ta, YTO IIpU-
BEJIO K Ka4eCTBEHHO 6oJiee BLICOKOMY YPOBHIO B3aHMMOZE-
CTBUA MEXKAY HeipOHAMI», — roBopuT POJIK.

Ciro:xHO pasobpaTbcd, KaK UMEHHO yBeJIHMYEeHHe U IIepe-
CcTpoKa MO3ra CTHUMYJIMPOBAJIU pa3BUTHE TBOpPYECTBA.
Ho, mo MHeHuI0 'a6ophl, COBpeMEHHBIE UCCIEJOBAHUA MBIIII-
JIEHU TBOPYECKUX JIIofielf MOTYyT AaTh KJII0Y K pasrajke. OHa
CYHUTAET, YTO IOA0GHBIE JIIOAN — IIPEBOCXOAHBIE MEUTATEIH.
Jl14a pellleHNd 3aAadyl OHU CHadaJja IO3BOJIAIOT CBOEMY CO-
3HAHUIO GJIyKAATh, IIPU 9TOM CIIOHTAHHO, OJHU 3a APYTUMU,
BO3HUKAIOT pa3Hble BOCIIOMUHAHUSA U MBICJIU. BojibHEBIE ac-
coIlMaluy IPUBOAAT K IIOABJIECHUIO aHAJIOTUH U II03BOIAIOT
HaWTH HecTaHAAPTHOE pemleHue. [IoToM, Koraa y TaKHUX JI0-
Jiell yixe ecTb CMyTHAadA JOraJiKa, OHU IEPEKJII0YAI0TCA B aHa-
JIMTUYECKUH PeXUM MbIIIIeHusA. OHU COCPEIOTOYNBAIOTCS
TOJIPKO Ha CaMbIX BAXKHBIX CBOMCTBAX U HAUWHAIOT TPAHC-
¢dopMHpPOBaATh UAEIO TAK, YTOOBI OHA CMorjIa paboTaTk.

Fa6opa noJiaraet, 4To, 110 BCE€H BEPOAATHOCTH, YBEIUYEHHE
Mo3ra yJaydllaeT CIIOCOGHOCTh Cco3/laBaTh CBOOOJIHBIE aCCO-
nuanuu. B Mosre, cocTosIneM U3 MHOTUX MUJINApAOB Hel-
POHOB, MOXKHO 3aKOAUPOBAaTh GOJIbIIE CTUMYJIOB. Bonbmre
HEeHPOHOB Oy/eT y9acTBOBATh B GUKCAIIUN BOCIIOMIHAHUA
0 KaKJIOM KOHKPETHOM 3IIU30/I€, YTO IIPUBEJET K 6oJiee To4-
HOU nmaMATH U 60JbIIeMy PasHOO6pa3uio acCOUMaTUBHBIX
ceasel. [IpeacraBbpTe cebe, roBoput 'aGopa, 4TO YeJI0BEK
JIBIKETCA Yepe3 KOJIIOYUI KyCTapHUK U OCTPBIE IITUIIEI ITa-
pamaroT ero TeJyio. ABCTPaJOHUTEK MOT ObI 3aIIOMHUTH TAKOH
9IIM30/, KpaiiHe yIIPOIIEeHHO, KaK HEKYI0 HEACHYIO CII0C06-
HOCTBb KYCTOB IPUYHUHATH HE6OJIBbIIYIO 60Jb. YeoBeK npa-
MOXOAAIUN, UMes 6oJIbIIIee KOTUIeCTBO HEIIPOHOB, MOT, Be-
POSITHO, 3aKOAMPOBATH U IOCTATOYHOE KOJIMYECTBO IOAPO06-
HOCTeH JaHHOro cilydas, HaIlpUMep OCTpble IIUIILI U CBOE
co6cTBeHHOE obofpaHHoOe Teso. [ToToM, Korja Jirogu Havya-
JIA OXOTUTBCHA, HEOOXOAUMOCTD YOUTH JOOBIYy MoTJjIa Ipoby-
JUTBH BCE BOCIIOMUHAHM, CBA3aHHBIE C IOPAHEHHBIM TEJIOM,
U B TOM 4YHCJIe — O BCTPede C OCTPLIMU IIKNaMU. TO BOCIIO-
MHIHaHUeE, B CBOIO 0Yepe/lb, MOIJIO BAJOXHOBUTH HA U/ICIO CO3-
JlaTh OPY#KHe C 3a0CTPEHHBIM KOHIIOM.

Ho ppeBHHe mr0aH ¢ 60JIBIIMM MO3TOM He MOINIU cebe Io-
3BOJIUTD CJIMIIIKOM JI0JITO IIPelaBaThCs ACCOMAIUAM, KOTAa
0JIHO BOCIIOMUHAHUE IIPUBOJAUT K IIOTOKY JAPYT'UX, KaK BaxK-
HBIX, TaK 1 HEyMECTHBIX. VX BBIXKBAaHHE B OCHOBHOM 3aBH-
CEeJIO OT AaHAJUTUYECKOTO MBIIIJIEHUA — PEeXUMA 110 YMOJI-
yaHUIo. Tak YTO HAIIY IIPEJKU BBIHY,/IE€HBI ObIIU chOpMHU-
poBaTh CIOCOGHOCTD JIETKO MEePeKIIoYaThbCcAd MeXAY ABYyMs
peXHuMaMHU, HEMHOIO MeHAs KOHIleHTpaunum godaMHHA
U Apyrux HeiipoMeauatopoB. [aGopa mpeamosaraer, 4To
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H. sapiens noHaJo6MJINCH IeCATKY THICAY JIET, YTOOBI XOPO-
II10 OTPEryJINPOBATh 3TOT MEXaHU3M, ITPEK/JIEe YeEM OHU CMOT'-
JIA B IIOJIHOM 00G'beMe BOCIIOJIb30BAThCSA TBOPUYECKUMU IIpe-
HMYyIlleCTBaMM GoJsibIioro Mmo3ra. OHa Co CBOMMU CTY/IeHTa-
MU cefidyac NpoBepseT JaHHYIO TUIIOTe3y Ha UCKYCCTBEHHBIX
HEUPOHHBIX ceTAX. C IIOMOIIbI0 KOMIBIOTEPHOMN MOJEIIN OHHU
BOCIIPOU3BOJAT CIIOCOOHOCTH MO3Ta K IIEPEKJTI0UYEHUIO MEK-
Ay aHAJIUTUYECKUM M aCCOIMAaTHUBHBIM PEKUMaMM, YTO-
GBI yBUJETH, KAK 9TO MOIJIO IOMOYb KOMY-TO BBITH U3 IIPU-
BBIYHOU KOJIEW Y1 IOCMOTPETH Ha Belu I1o-HoBoMy. «[IpocTo
UMeTh 60oJblllee KOJINYECTBO HEHPOHOB ellle He JOCTATOY-
HO, — yTBepkaaeT [a6opa. — Kpome aToro, Hafio GBITH Io-
TOBBIM HMCIHOJIB30BATh JOIOJIHUTEIBHOE CEpOoe BEIeCTBOY.
Kak ToOJBKO IOCIeTHUN KyCOYeK OGHOJIOTMYECKOM I'0JI0BO-
JIOMKH BCTaJ Ha CBO€ MECTO — BEPOSATHO, HEMHOTUM 6oJiee
100 TheIC. TeT Ha3ajJ, — yM HAIIUX NPEJKOB HNpeBpPaTUIICH
B CKPBITYIO TBOPYECKYIO IIOPOXOBYIO GOUYKY, KOTOPAS JOJIKHA
6bLJIa B3OPBAThCA B OIIPEAEIEHHON COITaIbHON 06CTaHOBKE.

Ocenbio 1987 r. cynpyru-y4yeHble U3 L{JopuXCKOro yHUBeEP-
curera— Kpuctod uXensur Bem (Christophe Boesche,
Hedwig Boesche) — Habnronanu y rpynnel IIMMIIaH3€ B Ha-
nuoHanabHOM napke Tau B KoT-g VIByape paHee HEBUJaHHBIHN
crioco6 o6pIBaHUA MUY, OKa3aBIIUCh PAJOM C OOUTATIU-
meM 6poAAYNX MypaBbeB, CAMKa OCTAHOBMJIACH U ITOAHAIA
npyTuk. OHa 3acyHyJ/1a OJAWH KOHEI] B PBIXJIYIO IIOYBY OKOJIO
BXOJla B THE3/I0 U [0k Ja/Iach aTaKu MypaBbeB-congat. Kor-
Jla TeMHas Macca IpoABUHYyJIack NpuMepHo Ha 10 cM BBepx
o IPYTHUKY, o6e3bsgHA JJocTaJa €ro U3 THe3/ia U, JIOBKO Cy-
HYB B POT, c’bejla MypaBbeB. OHa ITIOBTOPAJIA 3Ty IPOLEAY DY,
TIIOKa He HaeJjach I0CHITA.

[ITnMIIaH3€e XOPOIIO YMEIOT MCIO0JIb30BaTh CaMble pPa3HbIe
OpyAud — pacKaJIbIBaTh OpeXW KaMHAMH, cOOUpPaTh BOAY
U3 AyIlla JAepeBa, UCIOJIb3yd JHUCThbA Kak I'yOKU, U BbIKA-
OBIBATh C’heJ00HBIE KOPEIIKH C IIOMOIIbI0 nnayok. Ho, Buau-
MO, OHHM He CIIOCOGHBI COBEPIIEHCTBOBATh 3TU 3HAHUA UJIU
co3zaTh 6oJiee NPOABUHYThIE TEXHOJOIUU. XEeHIIIUIBY/]L TO-
BOPHUT, YTO IIMMIIaH3€ MOKET IOKa3aThb APYIOMY COPOAU-
9y, KaK «yAUTh» TEDMHUTOB, HO OHHU HE yIy4HIIaloT caM CIIO-
€06, He IBITAIOTCA CAEJAaTh 3TO PA3HBIMU CIIOcO6aMHU, OHU
MOBTOPAIOT OJHY U Ty K€ CTPAaTErnio CHOBA U CHOBA. Ay CO-
BPEMEHHOI'0 UeJI0BeKa TaKUX OTPaHUYEeHUN HeT. MBI exe-
JHEBHO 6epeM HJEeU OT APYTUX JIOAEH M IPUMEHAEM UX II0-
cBOeMY, BBOJAA MoAU(MUKAIIMU OAHY 3a ApYToi, IIOKa He Io-
JIYYUTCS YTO-TO HOBOE M OUEHbB CJIOKHOe. Hanpumep, HUKTO
He COo3/1aJI cpa3y Bce ieTaId HOyTOyKa, TaKHe TeXHOJIOTuYe-
CKHe JOCTHUKEHUA BO3HUKAIOT 3a CYET TBOPUYECKHUX O3ape-
HHUH HECKOJIBKUX IIOKOJICHUH 306 peTaTesei.

9To HasbpIBaeTcA KyJbTYPHBIM IporpeccoM. IlepBeiimas
U BasKHeNIIasd clioco6GHOCTh — IepeJaBaTh 3HAHUSA OT OAHOU
ocobu K ApYyrod MJIH OT OJHOI'0 IIOKOJEHUA APYyTroMy [0 Tex
IOp, NOKa KTO-TO UJEI0 He ynydmuT. B mapTe 2012 r. JIbro-
uc [luH (Lewis Dean), criemuajycT I10 IIOBEIEHHUIO ITpHMa-
TOB, paboraminuii ceiiyac B [ICHX0OJOrMYeCKOM OGIIlecTBe
B JIoHA0He, onny6anKoBaJ B Science o6’bACHEHNUE TOTO, IToYe-
MY JIIOJH CIIOCOOHBI K KyJIBTY PHOMY IIPOTPECCY, a IIIMMIIaH3€e
U KanyoUuHBl — HeT. JIUH cO CcBO€H Trpynmoil cosjganu
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9KCIIEPUMEHTAJIbHYIO YCTAHOBKY C 3aJjadyaMH TPeX YPOB-
HeH CI0KHOCTU. [IoTOM OHU IPEJIOKUIIN 3aJaYu I'pyIInam
muMnaHae B Texace, kanynyuHaM Bo @paHINU U JETAM AeT-
Ca/IoOBCKOro Bo3dpacTa B AHININU. ToJIbKO o/iHA U3 55 06e3bIH
(mmMIIaH3e) permuia 3aja4dy BBICIIEr0 YPOBHSA CIOMKHOCTH,
3arpatuB 30 yacoB. [leTu cnpaBUJINUCH Topasfio GbICTpee.
B oTinuume oT 06e3bsH, OHU paboTayiu cooba, pa3roBapu-
BaJIl MexAY coO0M, moxbaapuBaIu APYT Apyra U AeJIUINCh
NpaBUJIBHBIM HalpaBjJeHHeM pemeHusd. ITocie 2,5 gyacoB
15 u3 35 geTelt npeogoaenu TPEeTUN yPOBEHB.

lMess Takue conyajbHble HABBIKU U YMCTBEHHBIE CIIO-
COOHOCTH, HAIIW NPEJKU MOIVIM JIETKO IlepeJaBaTh CBOU
OIIBIT, YTO HEOOXOAUMO IS KYJIbTYypHOro mnporpecca. Of-
Hako 90-60 Treic. 1eT Ha3ax B Appuke u 40 THIC. JIET Ha3aj
B EBpomne, 4TO6GBI 3aIIlyCTUTh IPOrpecc ¥ NOATOJKHYTh 4e-
JIOBEKA K IIOKOPEHUIO HOBBIX KYJIBTYPHBIX py6ekel, HyKHO
661710 uTO-TO emte. Mapk Tomac (Mark Thomas), cnerpaaucTt

110 3BOJIOIIMOHHOM TI'€HeTHKe N3 YHHBEPCUTETCKOIO KOJI-
aemzka JIoHOHA, AyMaeT, YTO TAKOH TOJYOK IPOM3OIIEN
3a cyeT gemorpaduu. Ero uges npocra. YeM Gosbllie rpymn-
I1a OXOTHUKOB U cobuparTesieif, TeM BBIIIE [IIaHC, YTO KTO-TO
NpUAyMaeT, Kak yJAy4IIUTh TeXHosorumwo. bojee Toro, oco-
61 113 60JIBIINX COOOIIECTB PETYISPHO BCTPEYAIOTCS C coce-
JSMH U UMEIOT 60JIbIIle IIAHCOB BBIYyYUTh HOBYIO HH(pOpMa-
IIUIO, YeM 0CcOOU M3 MaJIbIX M30JUPOBAHHBIX rpynil. Tomac
CUYUTAET, YTO JIeJIO HE B YMe, a B OGIIIUTETbHOCTH.

JI711 TOrO 4TOGBI IPOBEPUTH JJAaHHOE IIPEeJIIoJIoxKeHe, To-
Mac ¢ AByMs KOJUIETAMU CO3JaJM KOMIBIOTEPHYIO MOJeIb
JULI UMUTAIUY BIUSAHUA IeMorpadru Ha KyJIbTYPHBIH ITPO-
rpecc. Vcronb3ysa reHeTUYecKue JaHHbIe O COBPEMEHHBIX
eBpoIeHIlaX, yYeHble CPABHUJIN YUCJIEHHOCTD JIofied B EB-
pore ceiyac ¥ BIIO3J{HEM IaJIEOJHUTE, KOI/lAa TBOPYECKUE
CIIOCOGHOCTH JIIOJiell pe3KO MOIIJIMN BTopy, W NOACYUTAIU
IUIOTHOCTBD HNOIYJIAIUN. 3aTeM TaKUM Ke 06pa3oM U3y YUIn
adpUKaHCKOE HaceJIeHUe, CMOJI€INPOBAaB YBEJIUUYEHUE YHC-
JIEHHOCTHU 1 MUTrpanuu. Mozenb nokasasa, 4to 101 TeIC. 1eT
Hasa/, KaK pas mepej TeM, KakK, COIJIACHO apXeOoJIOTMYeCKON
JIETOIIMCY, HOBBbIE N306PETEHUA CTAJIN NOABIATHCA B 06Ja-
cTax oxkHee Caxapbl, appUKaHCKasA MOMYIANUA AOCTUIIA

60

TOM K€ INIOTHOCTH, YTO U eBpollelickasa HadaJa I03JHEro
naJjeoauTa. 3HAYUT, HIMPOKUE COIIHAIbHbBIE CBA3U CUJIBHO
CIIOCOOCTBYIOT TBOPYECKOH aKTUBHOCTH.

B Hoab6pe 2012 r. B Nature Oblau OnyO6JIMKOBAHBI HO-
Bbl€ apX€oJIOTUYEeCKHE JaHHbIE O TEXHOJOINYeCKOM BCILIE-
CKe, IIOCJIeIOBABIIIEM 3a YBEJINYEHUEM IIJIOTHOCTHU IIOIYJIA-
nuu B lOxHOU Adpuxe. IlpumepHo 71 ThIC.JIET Hasaj
B [IuHHaKI-TIORHT oAU HU300peIu U Iepefalid APyTrUM
CJIOKHBIN CIIOCO6 M3rOTOBJIEHUS MEJKUX KaMEHHBIX IljIa-
CTHUH JJI1 HAKOHEYHUKOB MeTaTe/JIbHOI'0 Opy*usa. CUIbKpET
(xkpeMHUEBYIO IOPOAY) HATPEBAJIH 0 ONIPEIeJIeHHON TeMIe-
paTypsbl, YTOOHI yJIYyYIIUTh JOMKOCTB, PaCKa/JIbIBaIH Ha IJIa-
CTUHKU JJTUHOHN Yy Th 60Jiee 2 CM U BCTABJISJIH UX B IePEBSAH-
HbI€ UJIU KOCTAHBIE JPEBKH, 3aKPEMJIAA C IIOMOIIbIO CaAMO-
penpHoro kied. Puona Kosapy (Fiona Coward) us Kosureasxa
Royal Holloway JloHAoHCKOro yHUBepcureTa u MaT I'po-
yB (Matt Grove) u3 JInBepIyIbCKOTr0 YHUBEPCUTETA ITHCATIN
B PaleoAnthropology B 2011 r.: <KyJabTypHBIM OTKPBITUAM,
KaK ¥ BUpycaM, JJId pacIpoCTpaHEeHUs HYKHBI COBEPIIIEH-
HO 0CcO0BIe yCIIOBHA — IIPEK e BCero <...> 6obIIre obmaro-
miyecs APYT ¢ IPYyTOM I'PYIIIBI, CIIOCOOHBIE 3apakaTh APYT
Apyrar.

9To Hen36e:KHO NIPUBOAUT HAC K CETOAHAIIHENH TecHOTe
¥ MHOTOJIIOMHOCTH. Hukorga panHee gy He coOMpanch
BMECTE B TAKUX OOJIBIIUX IOpojlaX, He MOoJydau JoCcTyna
K OFPOMHBIM 06J1aCTAM 3HAHUH OHUM HaKaTHUEM KJIaBUIIU
Ha KJaBHaType U HEe pacIpoCTPaHAJIU HOBBIE UJEU, CXEMBI
¥ 9YePTEXKU I10 OOIMPHENUIIINM COIlMAJIbHBIM CETAM UHTEP-
HeT-IIpocTpaHcTBa. VMl HUKOrjga paHee TEMIIBI CO3JaHUA HO-
BOT'0 HE yCKOPAJIMCH TaK PE3KO, 3al0JIHAA Hallly JKU3Hb HO-
BbIMU (pacoHaAMU OJEKIAbI, HOBOU dJIEKTPOHUKOM, HOBBIMU
MallnHaMU1, HOBOM My3bIKOM U HOBOM apXHUTEKTYPOH.

JleoHapso 1a BuHYH 3agymMast CBOO caMyl0 3HAMEHHUTYIO
paboTy MONTHICAYEIETHUA TOMY Ha3a/l, a MBI JI0 CUX IIOp BOC-
XHUIlaeMcsd €ro reHuaJIbHOU N306peTaTeIbHOCThHIO, OCHOBAH-
HOI Ha 6€CYMCI€eHHOM MHOM¥KECTBE UAeH U OTKPBITUI IIOKO-
JIEHUU XyJOKHUKOB, HAYNHAasA ¢ BpeMeH najeonura. 1 gamxe
cefiyac COBpeMeHHBIE XY/I0}KHUKU CMOTPAT Ha «/[3KOKOHY»,
9TOGHI IOTOM Ha 9TOH OCHOBE TBOPUTH YTO-TO COBEPIIEHHO
HoBoe. llenb yesoBeYeCKUX N300peTeHUN ocTaeTcs Hempe-
PBIBHOM, U B HAIlleM B3aNMOCBA3aHHOM MHUPE UCKIIOYUTEb-
HBII 4eJoBeYeCKUH TaJIaHT IPOKJIAJbIBAET IIyTh JJIA TEX,
KTO IIPUAJET IocJIe Hac.

Middle Stone Age Bedding Construction and Settlement Patterns
at Sibudu, South Africa. Lyn Wadley et al. in Science, Vol. 334, pages
1388-1391; December 9, 2011.

Hominin Paleoneurology: Where Are We Now? Dean Falk in Prog-
ress in Brain Research, Vol. 195, pages 255-272; 2012.

Bonb1ie npo paHHUE CBU/IETEIbCTBA YEJIOBEYECKOI'0 TBOPYECTBA

cM. o aapecy: ScientificAmerican.com/mar2013/creativity
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MAWM 1963
®PepomoHOoBble NOC/1aHUA. «Bro-

HE€ MOMKHO IIpeACTaBUTH cebe, 4TO
TA€-TO B APYTUX MUpPaX CyHI€ECTBYIOT

LUBUIN3ANNY, B KOTOPBIX O6IIeHNe
(o6MeH mHPOpPMAaLMIE) OCYIIECTBIIA-
€TCA HCKJIIOYHUTENBHO IIyTEeM Ilepe-
avyi XUMHUYECKHUX BEIeCTB, Pasyiu-

Haromuxcd BKycaMU UM 3allaXaMU.

Kaxkum GBI 5TO HU Ka3aJIOCh MaJoBe-
POATHBIM, TEOPETUYECKH TAKYIO0 BO3MOKHOCTD UCKIIOYUTH
Hesb3A. Co31aTh XUMHUYECKYIO CUCTEMY OOIIIEHUs, CIIOC00-
HYIO C/IOBOJIBHO BBICOKOH 3((eKTHBHOCTBIO IepeJaBaTh
6onpirre o6beMBI HH(pOpMAUY, HE TaK V3K TPYAHO, BO BCA-
KOM ciIy4yae Ha Oymare. PasymeeTcsd, uaes TaKol CUCTEMBI
o6MeHa nHQpoOpMaIuel npecTaBIAeTCa KpaliHe CTPaHHON,
n60 Hallle BUJEHNE MUpa O4YeHb ITPOYHO U CHOPMHUPOBAHO
CBOMCTBEHHBIMHU HaM CIIOCO6AMU CIIYXOBOI'O U 3PUTEIHLHOI'O
BOCHPHUATHUSA. ITA OTPAHUYEHHOCTDh BOCIIPUATHAA MUpa Ha-
GIrofaeTCA JasKe y ucciieioBaTelel, N3y Yaroliux IoBeJleH1e
JKUBOTHBIX: UM GOJIbIIIe HPABATCH T€ UX BUABI, YbH CIIOCOOBI
o61IeHNA GJIU3KU K YeJIOBEYECKUM U [I09TOMY Jlerde moaaa-
oTcd aHanu3y. OJHAKO CTAHOBUTCS BCE ACHEE, UYTO Y MHO-
T'UX }KUBOTHBIX (BO3MOMKHO, Jlae Yy OOJBIINHCTBA) XUMHUYE-
CKHe CHUCTeMbI — IIpeobiajiaioliee CpeJCTBO OOIIEHUI». —
9nsapa Yuiucos (Edward O. Wilson).

A
STIENTIFC AMERICAN MAU 1913
- 3akKaTt T0p(|)a. KonoccanbHoe 3a-
L JABIMJIEHHUE,

OT KOTOPOr'0 HEKOorja
cTpajasa G0iplnasg 4acTb EBpomsl,
cerofHsa GBICTPO CXOAMT Ha HET, I0-
CKOJIBKY IIOCTENIEHHO YXOAUT B IIPO-
IIJI0€ OCBAIIEHHBIN B epMaHUM Be-
KaMU oObI4aii MCII0JIb30BaHUA Topda
JUIL OToIlIeHUA. IIouBBI, cocTosAIIE
13 o6pasyrolierocs B pe3yiIbTaTe da-
CTHUYHOTO pPa3JIOKEeHNA MXOB U IPYyTUX pacTeHul Topda, He-

IIPpUTOAHBI HU AJISA 3€EMJIEAEC/INA, HU IS

C noMoIb0 HeGOIBIINX 3apAZ0B B3PBIBUYATOrO BEIIECTBA
Macchl MeTasina 6yayT pacKoJIOTHI Ha YaCTH, JOCTATOYHO Ma-
JIBIE 718 TOr'0, YTOGBI MAarHUT MOT NIOAHMMATh UX.

AocTynHasa 06be. Bo MHOrux oTpaciasx nNpou3BOACTBA
U3TOTOBUTENHN HE MOT'YyT U36aBUTBHCA OT ycTapeBIIero o6o-
PYZAOBaHUA: OHU BJIOKUJIU B HETO TaK MHOTO CPEJCTB, UTO
UM 3TO He II0 KapMaHy. B pesyibpTaTe ce6eCTOUMOCTE IIPO-
JYKIIUH 4acTO OKa3bIBaeTCA BBICOKON. OJHAKO KakI0€e HO-
Boe n3obperenue komnanuu United Shoe Machinery Beget
K CIIMCAHUIO COTEH CTaphIX MAIIIMH 3a €€ cueT. Becero 3a onuH
ToJl C 9KCILIyaTaliy GbLJI0 CHATO HEe MEHbIIIE 4 ThIC. MAIlIMH,
4TO06BI 0CBOGOAUTH MECTO JJIS1 HOBBIX, B KOTOPBIX UCII0JIB30-
BaHBI CaMBble IIOCJEJHUE TEXHUYECKUE JOCTUKEHUA. FIMeH-
HO II03TOMY JIIOJHM MOTYT Tellepb IIpruobpeTaTh 00yBb IO Iie-
HaM, IOCUJIbHEIM JIJ14 JIF060T0 KoIleabKa.

IIpumeuanue: cnaiio-uoy o npoussoocmse, KakKum OHO 6bL0,
cm. noadpecy: wwuw.ScientificAmerican.com/may2013/
factories

A2
. | MAM1863
[apBUH He aTenucT? Cpexu moxu-
JIBIX YY€HBIX U HE TOJIBKO UAYT rOpda-

qye CIIOPHI 110 IT0BOAY pa6oTel Yapiaa
JapBuHa «O IPOUCXOMKIEHUH BUIOB».
B GospInMHCTBE GPUTAHCKHUX U aMe-
PUKAHCKUX 0630pPOB €ro TPYA IKeCT-
KO KPUTHKYeTCH KaK IIpoItaraHaupy-
IOIIMIT aTeUCTUYeCKHe B3MIALBL. Pedb
UAEeT He 0 IPUBOAVIMBIX B HeEM (ak-
Tax, a 0 BEIBoJAX aBTopa. Cys 10 MIECTH Oy 6IMKOBAaHHBIM

JIEKITMAM 4iIeHa JIOHZ0HCKOTo KopojeBCcKkoro obmecTtsa Toma-
ca 'exkciii, KOTOpBIE OH apecoBas pabounM, JJapBUHA, II0X0-
JKe, HeITpaBUWJIbHO MOoHAIN. Tema nexknuii [ekcau — mccieno-
BaHUA IPOUCXOMKICHUSA BUJOB U OGCYIKIeHUE IIPUYNH ABJIe-
HUU BKUBOM npupoge. Ilox :KuBoM IpUpooil NOHUMaeTCA
BCe, YTO pacTeT U obafaeT KU3HEHHON CUJION M CIIOCOGHO-
CTBIO K BOCIIPOU3BOJCTBY. IIpUMEPOM MOKET CIIYKUTH CEMS
pacTeHHus KaK IPOTHUBOIIOCTaBIeHUEe NecunHke. CyIecTBo-
BaHHe JII000r0o OpraHu3Ma HaYUHAET-

BhIIaca ckora. Cixkuranwe Topda Ha-
CTOJIBKO PacTOYHUTEIbHEE TAKUX COBpe-
MEHHBIX METOJOB OCBOECHUsS GOJIOT, KaK

TEE WKLY Sohiad. i Pl Thal, SeFodisaries

SCIENTIFICAMERICA

cdac HﬁHeRJ’ICTI{H, NI CEMEHU, a KaKI0€
cems, corjlacHO ITucaHuio, GbLIO CII€IIH-
AaJIbHO CO3JaHO C KOHKPETHBIMU q)yHRLII/I—

-

IIOJIHOE€ OCYIII€HUE, IPUKATbIBAHUE, CME- -
IMUBaHHUE C HO}IHO‘-IBOfI n Aap., 9TO OT HETO
OTKa3aJIUCh IIOYTH IIOBCIOAY.

Moucku COKpOBMLL,. BputaHckuii ¢ppe-
rat Lutine 3aToHyn B 1799 ., uMmes Ha 6op-
Ty 10 T 30s10Ta U cepe6Gpa. OCHOBHAA TPYA-
HOCTb M3BJIEYCHUS ITOIO Ipy3a COCTOUT
B TOM, UTO OH IOrpe6GeH B OrPOMHOM Macce
NyIIEeYHBIX AAep U 6ajiacTa, CLEeMEeHTHU-
POBaHHBIX p:kaBUYMHON. Kornma B Hayase
peAcToAIIed BECHBI paGOTHI 110 U3BJIeYe-
HHIO COKPOBHII] BO3OOHOBATCH, IIOUCKO-

fIMU 1 CITOCOOHOCTBIO K BOCIIPOU3BOJICTBY.

Kode uget Ha BOWMHY. Kobe — sTo
HaCIaMXkIeHUE A5 congara, 6e3 KoTopo-
ro OH YyBCTByeT ce0d TAaKUM HeCcdacT-
HBIM, YTO HEBO3MOJKHO U BOOGPA3UTH.
Ilnsa yno6eTBa B moxozie Kode cMenrnBa-
IOT C caxapoM. Y KaKJoro CoJIaTa eCTh
JKecTsAHAsA 6aHKa C TAKOM CMeChIO, U OH
BCET/Ia TOTOB OTJIOKHUTH OPYIKHUE, YTOOBI
IIPUTOTOBUTH cebe Jalky Kode. |

PA3-ABA, B3A/11! Uckamenu cokposuw, Hame-

BO€ CyaHO Lyons 6yIICT OCHAIIIEHO JJIEK-

peHbl UCN0/16308dMb 3/1IEKMPOMd2HUM, Umo6el

TPOMAarHuTOM Irpy3o0loaAbeEMHOCTBIO B 3T

B mupe Hayku [05] mai 2013 | www.scientificrussia.ru

docmame 3amoHyswiue yeHHocmu, 1913 2.

61



Al

031 Popaaiic n AaHnen Kcenka

 CAMASI
)llllﬂ)BllllllAﬂ
© HTHIA

bnaz2o00aps Hoseliwum naaeoHMOA02UYeCKUM
1 HAxo0kam bbl/1u 06HApyHeHbl yousume/ibHble
akmol U3 380/1HOUUOHHOU UCMOPUU NUH2BUHOB

|






MA/IEOHTO/IOTUA

103H Popgaaiic (R. Ewan Fordyce) — cnenuanuncT B 061acTv Na/IeOHTO/10M UK
NMO3BOHOYHbIX B YHUBepcuTeTe OTaro, Hosas 3esaHaumA. Ero nosesble n n1abo-
paTopHble UCC/1eA0BaHUA MTPENUMYLLLEECTBEHHO MNOCBALLEHbl UCKOMaeMbIM MOP-
CKWM NO3BOHOYHbIM HOBOM 3e/1aHAUM, BK/KOYAA MMHITBUHOB U KUTOB.

fA>Huen Kcenka (Daniel T. Ksepka) 3 YHusepcuteTta wrata CeBepHan
KaposimHa Tak:e crelunanmsmpyeTca B 06/1aCTi Na/ieOHTO/10r MM MO3BOHOM-
HbIX. OgHa 13 Hanbo/1ee HTepeCyoLLIMX ero TeM — PEeKOHCTPYKLMA npoLec

Ca BO3HMKHOBEHWA MMHIBUHOB U3 UX Z1I€TAOWLMX MPEAKOB.

HTapkTuaa. Hoabpe. ITpubpe:kHBIN jJex HadU-

HaeT TadAThb, U 3TO 3HAYUT, YTO UMIIEPATOPCKUE

IUHTBUHBI BCKOPE BHOBb OTIIPABATCA Ha pbIba-

Ky. OHH NpoOBeAyT BCe aHTApPKTHUYECKOe JIETO,
CKOJIB3d IO IbAMHAM XoJoAgHoro IO:KHOro oKeaHa, HBIPAA
Ha NIyGHUHY 10 IOy KUJIOMETPA B IIONCKAX PHIOHI, KaJIbMapoB
U KpeBETOK. [IMHIBUHBI YCIIEIOT BJOBOJIb HACBITUTHCS 3TOU
nuIiei, Ipexae YeM B odepeHOM pas3 IMyCTUThCA Ha 3UMY
B JIOJITUH Iy Th BIJIyOb MaTe€pPUKa, I/le UM IIPEJICTOUT BBIBECTH
noroMcTBo. Korga HacTaeT 3To BpeMsd, HMHIBUHAM IIPUJET-
cA INPUJIOKUTh HEMAJIO YCHMJINHM, 4TO6BI OyKBaJbHO BBIGPO-
CUTBCA U3 BOJBI Ha3a/ Ha Cylly. 9TOT KPaTKUMH MUT MEXKIY
JIBJIOM U BOJIOM — eIMHCTBEHHOE BOCIIOMUHAHUE O TOM, YTO
OHH GBLIN KOIJa-TO POMKJEHHI JUIA IIoJeTa: YyBCTBO, €CTe-
CTBEHHOE J[JIf JPYTUX IITHUII, KaK CaM II0JIeT.

Cnopy HeT, IUHTBUHBI — O4Y€Hb CTPaHHBbIE IITULILL. ¥ HUX,
KOHEYHO, €CTh M IIephbs, U KPbIIbA, U KJIIOB, Ja U ANRIA OHU
OTKJIAABIBAIOT TAK K€, KaK U IIpoune nepHareie. Ho mo MHO-
I'IM BHEITHUM IIPU3HAKAM, a U IT0 GHOJIOTMTIEeCKIM 0COOEeH-
HOCTAM, OHU COBCEM He IIOXO0KH Ha CBOUX cobpaTbeB. KphI-
JIbsl IMHTBUHOB IIPEBPATUINCh B INIABHUKHU, X GUPMEHHBIH
«CMOKHUHI» — He CTOJIbKO YKpallleHHe, CKOJIbKO IIPEBOCXO/-
HBIA KaMyuIdx, AeTaolui X BO BpeMd IUIaBaHUA HEBU-
JAVMBIMU JJIs1 XUIMHUKOB KaK CBEpPXy, Tak u cHusy. Koctu,
HeoOBbIYHO IVIOTHBIE JIUIS IITULL, paboTaloT Kak 6ajiacT Ipu
MOrpy:keHuU B BoAy. KopoTkue, TojacThle HOTU QYHKIIUOHH-
PYIOT IOJ, BOJOH KaK PYJIH W OTBETCTBEHHBI 34 3Ty YMUJIU-
TEJBHYIO IMHTBUHBIO IIOXOJIKY Ha CyIlle, KOTopad, KCTAaTH,
IIpU BCEH CBOEU BHEIIHEN HEYKJIIOXKECTU BeCbMa 9KOHOMHA
sHepreTudecku. brarogapa aTUM U APYyTUM 0COGEHHOCTAM
ITUHI'BUHBI B COBEPIICHCTBE OCBOMIN MOPCKYIO CPEZY, & MHO-
rde U3 HUX (B YaCTHOCTH, UMIIEPATOPCKUI IMHT'BUH) CyMe-
JIM 3aBOE€BaTh aHTAPKTUYECKHUE IIyCTBIHU, ITJle YCIOBUS I/
KU3HU e/IBa JIU He caMble CypPOBbIe Ha BCell IIaHeTe.

A

ITa/1€0HTOIOrOB 0JIr0€ BpEMA 3aHUMAJI BOIIPOC O TOM, KOr-
J1a BOBHUKJIM 9T HEOOBIKHOBEHHBIE NITUIBI M KaK OHU pac-
cequnuchk 1o l0xHOMy mosymapupo. MckomaeMble Haxond-
KW, CAEJaHHBIE B IIOCJIEHEE AECATUIIETHAE, IIOMOIJIN B UTO-
re PpeKOHCTPYUPOBaTh 9BOJIIOIUOHHBIH Iy Th, IIPOAEIaHHbIHI
nuHrBuHaMu. OKasajoch, YTO MHOTME UX aHATOMUYECKUE
YepThl CJI0KUJINCh B ropaso 6ojiee MATKUX YCIOBUAX, YEM
T€ }KECTOKHUE X0JI0A, KOTOpble IPUXOAAT HA YM, KOIrjla pas-
MBIIIISAEb 00 9TUX KUBOTHBIX. Ho aTa ncTopusd, yBBI, HU-
KaK He yBeJIM4YMBaeT IaHCOB Ha TO, YTO NUHIBUHBI BbIKM-
BYT II€peJ] IMIIOM HBIHEITHETO NOTeIlIeHnA. HoBble OTKPBI-
THA TOBOPAT, YTO GMOJIOTUA 3TUX ITUI U UX reorpaduyecKoe
pacIpocTpaHEHHE OTPAaKAIOT CA0MKHOE IIEPENIeTEHNE Ta-
KUX ABJICHUH, KaK KOHTUHEHTAJbHBIN Apeiid, KauMaTude-
CKM€ U3MEHEHUS U €eCTECTBEHHBIN 0T6OD, JIMBIINXCA MUJI-
JIMOHBI JIET, YTO MOBBIIIAET yA3BUMOCTb COBPEMEHHBIX ITUHT -
BUHOB B YCJIOBUAX GBICTPOM CMEHBI KJIUMaTa.

VickonaeMble MUHIBUHBI U3BECTHBI YUYEHBLIM YK€ JOJbIIE
150 neT, HO Te HAXOAKH, YTO yJajJochk co6paThk Ha 3ape na-
JIEOHTOJIOTUH, IIPEACTABIIAIN COO0H KaJKMe KPOXH, MAJIO
YTO TOBOPUBIIME O IITULAX, OT KOTOPBIX OHU IIPOM3OLILIHU.
Camoli mepBoii OKaMeHeJIOCThIO, KOTOPYIO OIpEee/ININ KaK
NpUHAJJIeKAIy0 INHIBUHY, 6bl1a N30JUPOBaHHAA KOCTbD,
o6Hapys:eHHas B HoBol 3enaHAMM HEU3BECTHBIM YeJIOBe-
KOM M3 Hapojia Maopu. Ta KOCTh B KOHEYHOM cUeTe rnonaja
K aHIrIuiickomy aHatomy Tomacy I'enpu I'ekciau. ToT ujeH-
TUGULNUPOBAJ ee KaK 6epIl0oByI0 KOCTb BBIMEPIIEro IMUHT-
BHUHa, 60jee KPYIIHOrO, YeM HMIIEpAaTOPCKUM NMUHIBUH —
KPYHHEHIINN U3 COBPEMEHHBIX IMHI'BUHOB CO CBOUM METPO-
BBIM pocTOM U BecoM B 90 pyHTOB (35 Kr) . ['ekciin okpecTun
cBo#l skcmoHaT Palaeeudyptes antarcticus, 4To o3Ha4YaeT
«yMeJIBIM ApeBHUM HbIpAAbInUK c IOrar. B mociaexyromiue

MMMHFBUHBI — OYeHb CTpaHHble cyllecTBa C TOYKU 3peHna «Hopmaanoﬁ» nTuybl. OHU He YMeKT NeTaTb, HO 3aTO Npe€BOCXOAHO

N/1aBatOT U HbIPAKOT.

B10/10r1-3BO/IIOLIMOHUCTDI 4,0/1rO€ BPEMSA MbITa/INCh NMOHATb, KaK UM Y4,a/10Ck MPUOBPECTU CTO/Ib HEOObIYHbIE YepTbl, U B 0COOeH-
HOCTM KaK HEKOTOPbIE U3 HUX CTO/Ib ObICTPO 3ace/IN/IM AHTAPKTUAY C €€ KECTOKUMM X0/104aMM.

CoBpemeHHble MCKoMaeMble HaX0A4 KU MO3BO/IU/N UCC/1eA0BaTe/IAM COCTAaBUTb Lie/IOCTHYHO KapTUHY 3BO/IFOLMOHHOIO MPOLL/IOro
3TOM rpynmbl U ABUAM CBETY TOT GaKT, YTO NPUCNOCO6/1eHUA, 3aLLULLAIOLLME MMHIBUHOB OT X0/104,3, Pa3BWU/IMCb B TEM/IOM KAMMATE.

XOTA NMUHIBUHDBI C YECTHIO BblAEPKa/M 60 M/TH 1T KAMMaTUYeCKMX NepTypbaL i, TeMnbl COBPEMEHHOT O NoTemn/1IeHNUsA, BO3MOXK-

HO, MPpEeBbIWAT CKOPOCTb aganTayun 3TUX NTUL,.
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JAeCATUJIETUA CBETY ABUJIUCH HOBble OCTAHKM I'MTaHTCKUX
NUHrBUHOB U3 HoBoll 3eranuu u 3a ee npeAegaMu. Ho kak
u nepBas 6GeproBasd KOCTh, BCE OHU ObLIN (pparMeHTapHEI,
U MHTEPIPETUPOBATh UX OBIJIO TPYAHO. YUEHBIM TOJIBKO
M 0CTaBaJIOCh, YTO Pa3MBIIIATE HAJ 3araJKol, KaKol 06-
Pas JKU3HU BeJI 3TOT BU/I, I0OUeMY BBIMEDP M KAKO€ MECTO JI0JI-
JKEH 3aHATH B OoJiee 06Iell KapTUHE 3BOJIIOIINY IIMHTBIHOB.

ITasleoHTOJIOrNYECKAH JIETONUCH IMHTBUHOB HavaJla IIpo-
ACHATHCA ¢ KoHIa 1970-x rr., korga oauH u3 Hac (FOaH Dop-
Ja¥ic) HaTKHYJICA Ha 06JIOMOK KOCTH, TOPYAIIUN U3 CTEHBI
ecYaHMKOBOI'0 yTeca 61m3 Yaumare B I0:kHON yacTu HoBoit
3enagauu. OCTOPOXKHO pa3obpaB IO IECUYMHKAM OKpYiKa-
o1y nopoay, Popaaiic Hales eme KOCTH; BCE OHU IIPU-
HaJAJekaJad IUHTBUHY, JKUBIIEMY 27 MJIH JIeT TOMYy Hasaj,.
9TOT HEMOJHBIN CKeJIET IT0O3BOINII INIy0iKe 3aTJIAHY Th B IVIaH
CTPOEHUA JPEBHUX NpeACTaBUTENIEH JaHHOTO ceMeHCcTBa,
HO BC€ K€ U OH ObLJI CJIMIIIKOM 9BOJIIOIIMOHHO IIPOJABUHY THIM,
4TOOBI IPUOTKPBITH 3aBeCy TaWHBI IIPOHCXOKACHUA BCEU
rpynnsl. Jlume B 1980-x 1 1990-X IT. IOABUINCH OKaM€EHEe-
JIOCTH, OTBEYAIOIINE 3TUM TpeboBaHUAM, KOIJa HECKOJb-
KO 0co0el, COOTBETCTBYIOIIMX PAHHUM CTAJUAM 3BOJIIO-
IIUY TUHI'BUHOB, 0GHAPYKMJINCH B Yanunapa, Takxe B HoBoi
3eJaHAuU. OTU OCTAHKH, JATUPYyEMBIE IIEPUOJOM MEXKIY
62 1 58 MJIH J1eT TOMY Ha3a/, IOKa3aJIy, YTO PaHHUE IIUHT-
BUHBI BHEIIIHE UMEJIU CXOACTBO C 6aKJIaHAMH, C UX AJIUH-
HBIM U TOHKUM KJIIOBOM U TMOKMMU KpbLIbAMU. Ho mpu 6o-
Jlee IpUCTaJIbHOM O3HAKOMJIEHUH OHU ITPOAEMOHCTPUPOBA-
JIA pa3sBUTHE KJIaCCHUYECKUX YepT NMUHIBUHOB. Hanpumep,
BE€PXHUE KOCTHU KPbLJa Y HUX ObLIN IJIOCKHE U PACIINPEH-
Hble, KAK Yy COBpEMEHHBIX IMHTBUHOB, 6€pLIOBbIE KOCTH —
KOPOTKHMMU U IIMPOKVMHU, U B LIEJIOM CKeJIeT UX ObL1 6osee
IJIOTHBIM, YeM Y JIeTAIOIIUX IITUII.

I[IpoaHanmM3npoBaB OCTAHKHU 3TUX IIPAIIMHIBUHOB, ®op-
navic, Tarcypo Aupo (Tatsuro Ando), B To BpeMs GBIBIIHMI
CTYAEHTOM-AUIIJIOMHUKOM B YHuUBepcuTete OTaro, HoBaa
3enanauda, u Kpeir [IixoHc (Craig Jones) 13 HOBO3eJIaH/ICKO-
ro KoponeBckoro HayYHO-HUCCIEI0BATEIbCKOT0 HHCTUTYTA
OTHECJM UX K IBYM BHAJaM HOBoro poga Waimanu, 4To o3Ha-
JaeT «BoAAHAasA NTUIA» HA A3bIKke Maopu. [Tpu usnu Waima-
nu manneringi, 6o1ee KPpymHBINA U3 9TUX BUJOB, JOCTUTA
pa3MepoB UMIIEPATOPCKOro MUHTBUHA, T.€. METPOBOU BBICO-
TBI, B TO BpeMA Kak MeHbIIUH Buj, Waimanu tuatahi, 6sL1
OKOJIO 75 CM BBICOTOH, T.€. Yy Th KPYIIHEE COBPEMEHHOTO KeJI-
TOIJIa30r0 NUHI'BUHA. HU TOT, HU APYTOMH, ITOX0kKe, He ObIIHN
CIIOCOOHBI K IIOJIETY, HO 32TO IIPEBOCXO/IHO IIJIaBAJIH.

I[MuarBuHLI poga Waimanu 1 1o CHUI0 IOPY OCTAJINUCh APEB-
HEHIIMMU U CaMbIMU apXaW4YHBIMU H3 BCEX H3BECTHBIX
npeacTaBUTeIel 9ToM rpynmsl nTul. K ToMmy e oHU BO0OG-
e OJAHU M3 CaMBbIX JPEBHUX BU/I0OB, OTHOCHAIIUXCA K 3BO-
JIIOIIOHHBIM BETBAM IITHUIL, JOUIEAINNX JO COBPEMEHHOCTH.
JKunm oHU 1ocse KaTacTpoPUYECKUX COOBITUH, KOTOPBIMU
3aKOHYMJICA MEJOBOH IEPHOJI U KOTOPbIe IIPUHECIH I'besb
JAWHO3aBpaM U MHOTUM APYTUM co3iaHUAM. HekoTopsble aKc-
HepPTHI TENEPh IPEAIIOIATaloT, YTO 3TU 3Ke COOBITHA YHUYITO-
JKHJIN Y TIOYTH BCEX ITHI], OCTABUB B JKUBBIX JIUIIIb HEMHO-
rye 13 60JIBIIOr0 YHCJIA 9BOJIOIMOHHBIX TUHUN. [Tom06HbIH
CIleHapuil mogpa3yMeBaeT, YTO IMHIBUHBI BMECTE C OCTaJIb-
HBIMHJ COBPEMEHHBIMU IITHUI[AMHU JOBOJBHO CTPEMUTEIHHO
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Pa3BHJINCH U3 €IMTHOT0 IIPEJKOBOr0 CTBOJIA 34 T€ HECKOJIBKO
MUJIJTMOHOB JIET, UTO IIOCJIEAOBAJIN 3a IIEPHUOZOM MacCOBOI'O
BbIMHpaHuA. Ho Ha OCHOBe N3yYE€HUS HCKONAeMBbIX OCTAH-
KOB U aHainu3a JJHK coBpeMeHHBIX IITUIL MBI [I0JIaraeM, 4TO
6ojiee MpaBOIOf06€H MHOM CIleHApUI: BCe COBpEeMEHHBIEe
NTHUIBI, BKIOYas MUHITBUHOB, BOSHUKJIM €IIle 10 9TOH Ipe-
CJIOBYTOH KaTacTPodbl, HO CYMEJIH IIEPEIKUTD €€, B TO BpeMs
KaK UX COPOJUYH-IUHO3aBPHI ITIOI'UOIIH.

To, 4TO caMble JpeBHME IMUHTBUHBI 00bABUIUCH UMEH-
HO B HoBo¥ 3enaHnM, BEpOATHO, HE IPOCTOE COBIIAJICHUE.
U cefiyac MHOMKECTBO BHU/OB IIMHTBHHOB OGHUTAIOT Ha IIO-
Gepexbe 9TOHM cTpaHBbI. Jo TOoro Kak 1 ThIC. JeT Has3a/ cloAa
SIBUJIMCB JIIOJITY, HOBO3€JIAaH/ICKHE OCTPOBA C UX YMEPEHHBIM
KJIMMAaTOM, FOCHOJICTBOBABIINM Ha CTHIKE I03KHOUM OKOHEY-
HocTHU Tuxoro u IO:kxHOro oKeaHoB, ObIJIU AJI8 BOJHBIX IITHUI]
pafiCKuM yroJkoM. Bech pervoH 6611 cBOOOAEH OT XUIITHBIX
MJIEKOIIUTAIOIINX, IIPEJOCTAaBIIAI OOIINPHBIE ITPOCTOPHI I
THE3IAIMXCA KOJOHUM U JaBaJl B U300UJINH MUIIY B OKPY-
JKAIOIIUX BOJAX.

leosoruyeckue JaHHBbIE CBUIETEIbCTBYIOT, YTO 3Ta TEpP-
puTOpHUA GbliIa TAK Ke XOPOoIlla — XOTHA U 10 HECKOJIBKO JpY-
TUM IIPUYUHAM — JJ18 06pa3a JKU3HU BOAHBIX IITUI] U B KOH-
1€ MEeJIOBOT'O IIEpHO/ia, KOIia CKOPEee BCEro M Havalach UCTO-
pus IUHTBUHOB. [leso B ToM, 4yTo HoBas 3eaHausa — caMbli
KPYIIHBIM U3 OCTABIINXCA HA IOBEPXHOCTU (PparMeHTOB Ma-
JIOro KOHTHHEHTA 3eJIaHAUY, OTKOJIOBIIErocsd OT cyepMare-
puka CoHABaHBI IpUMepHO 85 MJIH JIeT TOMY Hasajn. Urtak,
060co6UBIIINCH, 3eJTaHAUSA IIPOAOIKAIIA ApeidoBaTh Ha ce-
BEPO-BOCTOK, BHYTPbh TUXOOKEaHCKOM 06s1acTH, Hecd Ha cebe
TOJHOIIEHHBIE (JIopy U dpayHy, BKIO4Yad JUHO3aBPOB, IIOKa
HEe 0CTAaHOBUWJIACH HAa MOJIIIYTH MEKAY TPOIUKOM U IO:KHBIM
nosocoM. Ilo Mepe CBOEro ABUKEHUSA 3eJIaHAUA IOrpyKa-
Jlach W CTaHOBMJIAch 6ojiee XOJIOJHOU 1o kamuMmaty. Ctpa-
HY 3aTOITMJIO MEJIKOBOAHBIMH MOPSAMH, a BOKPYT chHOpMH-
poBaJicsa OOIIMPHBIN KOHTHHEHTAJBHBIN mrenbsd. Hecmo-
TP Ha CBOIO U30JIAIMIO, 3eJaHAUA He BBIIIJIa HEBPEAUMOU
U3 IIO3HEMEJIOBOM «CcMyThl»>. MHOTrMe M3 ee MOPCKUX U Ha-
3eMHBIX obuTaTeser IMOrubJIn B X0/Ie 9TOr0 MaCCOBOTO BBI-
mupaHus. Ho To, 4To 66110 THGEIBHO A OOHUX, A JPY-
rux, HallpuMep NUHTBUHOB, cTaJo 6iaroM. Korga co cueHsl
COIIIM TaKHe MOPCKHE PENTUINH, KaK MO3a3aBPhl U IJIe3U-
03aBpbl, IMHIBUHBI CMOIJIH INIaBATh B OKPYKAIOIINX 3eIaH-
VIO BOJIaX, He oIlacasch HU KOHKYPEHTOB, HU XUIIHUKOB.

BcTaB Ha HOrd B 3eJIJaHAUU, INHTBUHBI BCKOPE PE3KO pac-
MIUPUJIN 30HY CBOEro o6UTaHUsA, pacHpoCTpPaHUBIINUCH
Ha TBICAYN KHWJIOMETPOB BOKPYT W IIPOHUKHYB B JpyTrue
KJIMMaTU4YecKue 30HbI. Vckonmaemble ocTaHKU Perudyptes
devriesi u3 [lepy cBUAETEIbCTBYIOT, UTO 42 MJIH JIET Ha3aj
NUHT'BUHBI IOABUJINCH BOJIM3U 3KBATOPA, 3aCEJIMB TAKUM 006-
pPas3oM OHO U3 CaMBIX }KapKUX MeCT Ha 3eMJIe B OMH U3 ca-
MBIX KAapKUX II€EPUOJIOB CyIIECTBOBAHUSA KW3HU Ha ILjIa-
Hete. Temnepartypa BIlepy coctaBisana torga 30° C, unu
OKOJIO TOr'O, acpeAHAd TeMIlepaTypa MHPOBOTo oKeaHa
6bpL1a Ha 6-8° CBhINIe, yeM celyac. M mouTu B TO XKe ca-
Moe BpeMs I'MIaHTCKUe IUHI'BUHEBI, Takue Kak Anthropornis
nordenskjoeldi, 6pogunu 1o 6eperaMm y octpoBa Celimypa
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Illustration by Stephanie Abramowicz, Maps by XNR Productions

MA/IEOHTO/IOTUA

B AHTapkTuEKe. [IppuMepHO 37 MJIH JIeT TOMY Hasaj, 3TU IITU-
bl 3aCEJIUJIMN MOYTHU JI060M XOTh CKOJBKO-HUOYAb 3HAYU-
TeJIbHBIN KJIOYOK cyIny B IO:RHOM mosymiapum.

Ho nmouyeMy, IpoKUB HECKOJIBKO MUJIJIHMOHOB JIET UCKJIIO-
qUTeJbHO BO6AM3M 3emaHAuM, 50 MJIHJIeT TOMYy Hasaj
HMUHTBUHBI BHE3aIlTHO HadaJjd 3KcrnaHcuo? HegaBHO oguH
u3 Hac ([aHuen Kcenka), moxoxxe, 06HApPy KU KII0Y KO BCeH
9TOH 3araZloYHON MCTOpHUH. MM mociay:KuIa HeKad CTPYK-
Typa, pacHojokKeHHasaA Ha MIOBEPXHOCTU KOCTEH, U3 KOTO-
PBIX COCTOAT KPBLIbA IMHIBUHOB U HAa KOTOPYIO JI0JITO HU-
KTO He oOpamiaj BHHUMaHUA. [liedyeBad KOCTb HCKoIae-
MBIX HUHTBUHOB HeCeT PAJ 60p03/I0K, KOTOPHIE OYEHb JIETKO
He 3aMEeTUTh CpeAy APYTUX OTMETHH, CBA3AHHBIX C MBIIII-
IaMHU U CYXOKUJINAMU. BriepBble Kcenka o6paTui BHUMAa-
HUe Ha 3TU 60po3aku B 2006 r., Korjga uaydaJ 3aMOPOKEH-
HBIX IIMHI'BUHOB B roiBaJie My3esd eCTeCTBEHHOU NCTOPHUU
B Hb}o—ﬁop}ce, B IOIIBITKE HAUTU CBA3b MEKAY Pa3IUIHBIMU

yIIy6JeHUAMU Ha UCKOIIaeMBbIX KOCTAX U aHATOMHUeEH MAr-
KHUX TKaHel y COBpEMEeHHBIX BUJOB 3TOro oTpAaa. B To ke
camoe BpeMs ero koJutera [laamen Tomac (Daniel Thomas)
NIPOBOJMJI CXOAHBIE UCCJIEJOBAHUA B HOBO3€JIaHACKOM YHHU-
BepcuTeTe OTaro B IIOMCKaX OTBETa Ha BOIIPOC O TOM, KakK
B XOJIe 9BOJIIOIINY Pa3BUBaJIach CIIOCOGHOCTH IMHI'BUHOB pe-
IyJINpOBaTh TeMIIepaTypy Teja.

CpaBHuBadA cBou 3aMeTEHU, Kcenmka n ToMac NpUIILIK K IT0-
HUMAaHMUIO, YTO 3TU 60po3AKU 06pasyloTcA Ha TOM MeCTe,
IZle CKOILICHUe apTepUH U BeH NPUKUMAETCA K IIOBEPXHO-
CTH IJIeYEeBOM KOCTHU, 06pa3ys He4YTO BPOJie IPOTUBOTOYHO-
ro TenJI006MEeHHHUKA, U3BECTHOI'0 KaK IJIe4eBO€e apTepHUaib-
HOE CIIETeHHe. OTa 0COOEHHOCTH I03BOJIAET NUHTBUHAM
OrpaHUYMBATh IIOTEPH TeIlJIa Yepe3 KPbUIbA U IOAAEPHKU-
BaTh KU3HEHHO HEOOXOAUMYIO TeMIIepaTypy TeJja B XOJIO/-
HOI Bojie. Y JKMBOI'0 IMHIBUHA KPOBB, IOKU/IAIOIIasA CEPALIE,
oXJIaKIaeTCd, IPOXO/ s Yepes IJIeYeBoe CILIETEHHE, IIPEkIe

Haxopgku

MMIMEPATOP
1 BCE-BCE-BCE

McKonaemble HaXOAKM U aHanu3
CTPYKTYpbl AHK coBpeMeHHbIX
MUHIBUMHOB MO3BO/IAIOT NPeAno/o-
XWTb, YTO 3Ta cBOeOOpasHan rpyn-
na nTuL Havaza CBoe CyLLecTBO-
BaHMe ellle B Te BpeMeHa, Koraa »
no 3em/ne 6poguAU ANHO3ABPBbI.
Camble gpeBHUE 13 U3BECTHbIX
HaM UCKOMaeMmbIX MUHIBUHOB MPO-
UCXOAAT C TEPPUTOPUM HbIHELL-
Helt HoBOW 3es1aHaun 1 aaTUpYOT-
CAnepuoaom OT 62 40 58 M/H neT
Hasag. Katactpoda, yHU4TOXMB-
LasA 4MHO3aBPOB U APYruX Ha-
3€MHbBIX U MOPCKMUX XULLHUKOB,
Nno3B0/1M/1a NMUHIBMHAM MpoLBe-
TaTb B TEM/IbIX BOAAX BOKPYT MO-
/IYyNIOTPY’KEHHOr 0 CyOKOHTUHEH-
Ta 3enaHguun. 3aTem, NpUMeEpHO
50 M/IH /1€ T Ha3ag, MUHTBUHbI BHe-
3arHo CTa/IM pacnpoCTPaHATb-

cA no Bcemy HOXHOMY noAyLua-
pUIo, ckopee Bcero 6s1arogaps
HOBOMY 3BO/IOLIMOHHOMY NPUOG-
peTeHuto. JTa bblna CTPYKTYpa,
Ha3blBaemas rn/1e4eBbiM apTepu-
a/IbHbIM Cr/IeTEHUEeM, 4eNCTBYIO-
Las no406HO NPOTUBOTOYHOMY
Ten1006MeHHUKY 1 MO3BOAAIO-
LL1as COXPAHATb }KU3HEHHO Heob-
XOAMMYIO TemMnepaTypy Te/a B XO-
nogHOM Boge. o Mepe TOro Kak
MUHIBUHbI PaCnpOCTPaHAINUCE BCe
LiMpe, 3B0/IIOLMA Nopoanaa bec
YUC/IEHHOE MHOXECTBO UXBWU- o ____
£10B, CamMbIX Pa3/IM4HbIX pa3MepoB A

1 06/1Ka, 60/1ee pa3HOO6pa3zHbIX,
YeM y COBpEMEeHHbIX MMHIBUHOB.
3BO/IIOLMOHHOE APEBO, NMPeACTaB-
/IeHHOE CrpaBa, NoKasblBaeT Pog-
CTBEHHblE U BpEMEHHbIE B3aUMO-
OTHOLLEHUA MEXKAY Pas/IMYHbIMU
BUAaMK1 3TOW Fpynnbl.

Waimanu manneringi

70 M/IH NeT Ha3aj,

MMMHrBUHbI
obocobunuco
OT APYTUX NTUL,
B O/HY M3 310X
Me/IoBOro
nepuoga
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Palaeeudyptes gunnari

Perudyptes devriesi Icadyptes salasi

50 M/IH /1eT Ha3ag,
Delphinornis (omcym-
cmayem Hd pucyHKe)

P. devriesi —@

www.scientificrussia.ru | B mupe Hayku [05] mai 2013




MA/ZIEOHTO/IOTUA

YeM JAOCTUTHET KOHYMKA KpbLIa, a KPOBb, UAyHIIAdA K CEP-
Iy, yCIIieBaeT C IIOMOIIBIO TOM K€ CaMOM CTPYKTYPbI HarpeTh-
cdA Ha NOJIIYy TU. UA€HTUYHOCTS IIJIeYeBbIX O0PO3/0K y COBpe-
MEHHBIX 1 UICKOIIaeMbIX IMHTBUHOB IIPOJINJIA HEOKUTAaHHBIN
CBET Ha IIPOUCXOKJAEHUE TEPMOPETryJIAlUU Yy NIMHIBUHOB.
OauH u3 HauboJiee MOPa3UTEIbHBIX ACIEKTOB OHOJOIUU
3TOH TPYIIIBI — €€ CIIOCOOHOCTh IIEPEHOCUTh KpaliHe HU3-
KHe TeMIepaTypbl. ECTeCTBEHHO IIPEAIIOJIOKUTD, YTO ILIe-
4eBoe cIIeTeHue cpOpMHUPOBAJIOCh B Ipolecce afanTanuu
K X0JI0JHOMY KauMaTy. Ho mayseoHTOI0TNYeCcKe JaHHBIE 10~
Ka3bIBAaIOT MHOe. [IMHTBUHEBI CpeHEr0 pa3Mepa, TaKue Kak
Delphinornis n3 AHTaApKTHKH, ITpHO6PEIN IIJIe9eBoe CILIeTe-
HHE KaK MUHHUMYM 49 MJIH JIeT ToMy Ha3al. OJHaKO Opes-
cTtaBuTeau 6oiiee panHero poga Waimanu us HoBoit 3enaH-
auu (58 MJIH 1eT TOMY Has3aj) He UMEIOT JaKe CJIEI0B 3TON
CTPYKTYPHI. ClieoBaTeJIbHO, IIJIEYeBOe CIIIeTeHue chopMU-
poBaoCh I7ie-TO B IIPOMEXKYTKE MEXKAY 9TUM AaTaMU, Korja

Ha 3eMJle 6bIJIO HAMHOTO TeIljlee, 4yeM ceiuac. JleicTBUTeNIb-
HO, B AHTapKTH/E TOTAAa He CyIeCTBOBAJIO BEYHBIX JIBJOB!
ee KJIMMAaT ObLI yMepeHHBIM, 61arOoIPUATCTBYIOIIVM ITHPO-
KOMY pacIIpOCTPaHEHUIO JIECHBIX 9KocucTeM. UTo KacaeTcsa
HoBoii 3enanauu, TaM GbLJIO Jaske KapKoO.

Kakyro e BBII'OJy UMEJIN INHTBUHBI B 9TOM IapHUKOBOM
KJIIMAaTe OT IUIeYeBOTo CIUIETeHUd, Ybd QYHKIUA — CcOoXpa-
HATD Tena0? XoTA TeMIIepaTyPhl IOBEPXHOCTHBIX BOJ, ObIIN
BBICOKUMM, IMHTBUHBI, BEPOATHO, 100BIBAJIU ITUIILY B XOJIO/-
HBIX PeruoHax, IJie Iejl IO beM BOJBI U3 INTyOUHEBI B BEPX-
HHE CJIOM OKeaHa. OTHU y4acTKU 0COGEHHO GoraThbl IHUIIEH,
U TaM BOJUTCSA MHOMXKECTBO PA3HOU JOGHIYH, BEIIOYAA PHIOY
u KanbMapos. Ho nszo6unne qo6b14u CBA3aHO 3/1eCh C oIlac-
HOCTBIO. IIOCKOJIBKY OXJIasKJeHHEe B BOJieé IIPOUCXOJUT IO-
paszno 6bIcTpee, 4eM B BO3JyXe, TEIJIOKPOBHBIM HBIPAJIb-
IOVK, HAIIPUMeEpP YeJIOBEeK, MOXKET IOIYyYUTh IepeoxXIakie-
HUe Jae B TeIlJIOM MOpe, eClIUd TeMIlepaTypa BOAbLI HUKE

Kairuku waitaki Paraptenodytes antarcticus

N

30 M/IH /1eT Ha3ag,

I. salasi
_ Inkayacu (omcymcmsyem Ha pucyHKe)
——  P.gunnari _— K. waitaki

—

|_|7 P. antarcticus

Inguza predemersus

™M —

0,5M —]

Aptenodytes forsteri
R
g

10 M/IH /1€T Ha3azj

Spheniscus mendiculus

CoBpeMeHHOCTb

. A forsteri
. _ (umnepaTtopckuii
MUHIBUH)

. predemersus |

S. mendiculus
¥ (rananarocckuii
MUHIBUH)
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KPUTHUYECKOHN TeMIepaTyphl Tesia. TelJIOKpOBHbIE IIMHTBHU-
HBI OJIBEPTajiCh B 9TUX 00JIACTAX C BOCXOAAIIVMHU Tede-
HUSAMU TOYHO TaKOMY K€ PUCKY, HECMOTPS Ha TOJICTBIN Te-
IJION30IU PY IO 3K POBOM CJION 1 HE CMadMBaeMble BOAOU
nepbsA. YMeHbIIIeHUe NOTePh TelljIa Yepe3 KPbLIbs MOIJIO IO-
3BOJINTH UM COXPaHUTH HYKHYIO TEMIIEpaTypy TeJjia BO Bpe-
MsI IOJITUX 3aIJIBIBOB HA KOPMEIKKY.

[I1eyeBOE CIIJIETEHHE MOIJIO TaKiKe IIOMOYb ITMHTBUHAM
HepeRUTh JJINTEJbHbIE CKUTAHUSA B OTKPBITOM BOJE IIPU 3a-
CeJIEHUH JIPYTUX TEPPUTOPHUH BOKPYT 3eJaHANN. MBI BUIUM
3/1eCh CBfI3b € TeM (paKTOM, 4TO IIepBas BOJIHA UCKOIIAeMbIX
BHU/IOB, ITOSBUBIIASACSA 3a IpefelaMy 3eJaHIUU, ITOXO0KeE,
yIKe MMeJia JaHHYI0 CTPYKTYpPY. JIUIIb 3HAYUTEIBbHO II03/1-
Hee COBpeMEHHBble IMHI'BUHBI 3a/leiCTBOBAJIN 3Ty 0CO6EH-
HOCTB, YTOOBI HACEIUT JIeI0BbIEe IIPUMOPCKUE MIeTb(bI, KOr-
Jla TUIaHeTa Hallla CHJIBHO 0XJIaTUJIach.

Ilo Mepe TOro Kak MUHIBUHBI PACIIPOCTPAHAIUCEH 110 HOxK-
HOMY IIOJIyIIapHIO, C HUMU IIPOUCXOJMJIO fBJI€HHE, Ha-
3pIBaeMoe aJallTUBHON pajuanueil. B peaynbraTe npu-
cnocobJIeHUs K pa3JIMYHBIM YCJIOBUAM B 9TOU TIpyIe
chopMHUPOBaATIOCH OrPOMHOE KOJMYECTBO BHUAOB. Hampu-
Mep, HoBo3egaHACKUU Pachydyptes ponderosus («vory-
YUN HBIPAJBIIHNK») ObLJI HACTOAIIMM TUTAaHTOM, U3BECT-
HBIM HBIHE JIUIIb 10 Ky4YKe KOCTel, JaTUPOBAHHBIX BpeMe-
HeM 53 MJIH J1eT Ha3a/. [1ajIeoHTOoJIoru OIleHUJIY, YTO Macca
3TOM NITHUILEI Obl1a Gostee 60 Kr. BoobpasuTe cebe BCIJIECK,
O POM3BOANMBIN TAKOH TYIIIeH, HBIPAIOIIEH CO CKaJIbI B BOAY!
Ha gpyrom KoHIle aTOro psaaa Haxoautcsa Eretiscus tonnii
(«kpomredyHBbIN rpebery), KUBMIUY B ApreHTHUHe 21 MJIH JIeT
Ha3aJ| U eaBa JOCTUTABIINI 45 cM B BBICOTY. Bo3amoikHO,
9TOT BHJI, NOJOOHO HBIHE IKUBYIIEMY MaJIOMy Trojay6oMy
nuHIrBMHY 13 HoBol 3eslaHAWY, NOABIAICA Ha 6epery uc-
KJIIOYUTEIbHO TECHBIMY I'PYIIIIaMU U3 HECKOJIBKUX JIECATKOB
OTUI[: TAKOE IOBeJIeHNe YMeHbIIaeT OMaCHOCTDb OBbITh Chbe-
JE€HHBIM XUIITHUKaMH.

HexkoTopble MMHTBUHBI OBIJIM BOOPYKEHBI CBEPXOIACHBI-
Mu npucnocobieHusmu. Okono 36 MJIH JIeT Hasa IMUHT-
BUH Icadyptes («HpIpANbIDUK U3 Mkm», Ha3BaHHBINA IO Of-
HOH 13 MecTHocTel [lepy) maTpynnpoBa MeCTHbIE MOPCKUE
IIyTH, UMeS «<Ha BOOPYKEHU» Y TOJIIEHHBIH KJII0OB OTPOMHOM
JUIMHBI ¥ TOJICTYIO III€I0, YIIPABJIAEMYIO MOIITHBIMHU MYyCKYJIa-
MHU; TAKUM «OPYKHEM» OH T'OTOB OBLJI IPOH3UTH JI00YI0 PhIOY
WJIN KaJIbMapa, UMEeBIINX HeC4YacThbe IIPOIJIBIBATH ITO0IU-
30CTH. [[pyrue NMHTBUHBI MOTJIM ITIOXBAaCTAThCA HEOOBIYHOU
«opwmoii opgexabp. Kcenka :XUBO IOMHUT TOT Bevep B JIuMme,
rorga Jskynua Knapk (Julia Clarke) ua Texacckoro yHU-
BepcuTeTa B OCTHHE OYHCTUJIA OT OCTATKOB IOPOALI dpar-
MEHT, COZIepPiKaBIINN B ce6e IIPEeBOCXOTHO COXPaHUBIINICA
3k3eMIUIAp Inkayacu paracasensis (<kopoJib BOJ») U IIpojie-
MOHCTPHUPOBAJa OKPYIKAIOIIUM €ro Iepbs U KoKy, IpoJie-
sKaBIINeE B CKaJie 36 MJIH JIeT; I0J0GHbIe HAXOKHU CIy4aroT-
cd JIMIIb pa3 B KU3HU. B fanpHedIeM JeTaIbHOE UCCIe0-
BaHME I10JI MUKPOCKOIIOM ITOKa3aJI0 HAJIMYHE Yy 9TOro BUAA
CEeporo M KpacHO-KOPUYHEBOro IIUTMEHTOB, YTO CUJIBHO OT-
JINYaeTCH OT TPAAUIMOHHBIX YePHO-6e/IbIX «CMOKHHIOB» CO-
BPEMEHHBIX BUJIOB.

68

[IMHTBUHBI HE TOJIBKO «1300pesn» HeMaJlioe padHooOpasue
¢opM, HO M peasn30BaIN UX B OOJBIIOM YHCJIE KOHKPET-
HBIX OMOJIOTHYECKUX BUJOB. YUeHbIe JaJu Ha3dBaHUudA GoJiee
geM 50 MCKonmaeMbIM BUJaM B IONIOJTHEHME K 19 HBIHE :KUBY-
MM, 1 BO MHOTHX PErMOHAaX CYIIeCTBYIOT CEPbe3HBIE JIOKa-
3aTeJIbCTBA TOr'0, YTO B IIPOIIJIOM TaM COBMECTHO OGUTAIHU
cpasy HECKOJIbKO BUJ0OB 3TUX NTHUI. Tak, Ha octpoBe Cel-
Mype He MeHee JeCATH BEIMEPIINX BUI0B 661710 06GHAPYKEHO
B OJTHOM ¥ TOM ke orpebeHHoM cJioe. Takoe TecHoe cocyIie-
CTBOBaHUE MPOU3BOAUT Ha OMojora CHJIbHOE BIIeYaT/IEHUE!
B€Jb 3TO 3HAYHUT, UYTO MHOTHME U3 HUX JIOJIKHBI OBIJIH «IIPO-
6UTH» ce6e COBEPILIEHHO YHUKAJIbHBIE 9KOJIOI'MYeCKUe HUIIIY,
YTOOBI :KUTh BMECTE C IPYTUMHU BHIaMHU Ha OJHOM U TOM K€
¢usmyeckoM npocTpaHcTBe. /1 CpaBHEHHUA: Y COBpEMEH-
HBbIX IUHTBUHOB Ha OJTHOM U TOM K€ Y4aCTKe CyIIIH, IPUTO/-
HOM /IJI1 THE3/I0BaHUA, MOKHO HAaWTH He 60jiee IATH BU/IOB.

JlpeBHUE MUHTBUHBI 661U 60Jiee yCIEeNTHBI B pa3/ie IeHUHN
3KOJIOTMYECKUX HUIII OTYACTH OTOMY, YTO pa3dbpoc pasme-
POB Y HUX GBI CYyILLIECTBEHHO GOJIBIIINM, HEMKEIN ¥ COBPEMEH-
HBIX NpeacTaBuTelieil. TyT camoe BpemMsa CHOBA YIIOMAHYTH
TOro 3arajovyHoro ruraHTa u3 HoBoii 3enaHauu. Bmecte

c Tarcypo Augo u Kpeiirom /[3x0oHCOM MBI HEJABHO 3aBEpP-
MINJIN yIIyGIeHHOoe UCccIeJoBaHUEe HECKOJIBKUX 0cobeil Bo3-
pacToM 27 MJIH JIeT, BKJI0Yad U TOT HEIOJHBIN CKeJIeT, KO-
Tophlil J0sH Poppaiic Hamlesa B koHIe 1970-x rr. XoTd aTH
¢parmeHTsl HanoMuHaau Palaeeudyptes, UM KOTOPOMY
aain emte 'exkciu, IpuHaAjeRaId OHU HOBOMY, paHee He OITHU-
caHHOMY poay Kairuku, 4To Ha A3bIK€ MAOPU 03HAYAET «HBI-
PAJIBIIYEK, Bo3Bpaljamwiuiica ¢ eqoit». CoxpaHHOCTB BCEX
HauboJiee BAKHBIX KOCTEH CKesleTa IT03BOJIMJIA HAM PEKOH-
CTPyUpOBaTh pa3Mephbl U NPONOPLUH Tena. Byaydu poctom
B 130 cM 1 nMes Bec, «3alIKanBaoIuii» 3a 50 Kr, OH 3acTa-
BUJI 6bI COBPEMEHHOI'0 MMIIEPATOPCKOIO MMHIBUHA MOYYB-
CTBOBATb ce0s KapJIUKOM.

MBI nloj1araeM, 4YTO OTPOMHBIE pa3Mephl 3TUX JPEBHUX HO-
BO3€JAHJACKHUX NHUHIBUHOB OBIIIM NPHUCIOCOOGJEHUEM I
IJIaBaHUA Ha JajJbHUE OUCTAHIUH: OT FHE3/I0BBIX yYacT-
KOB Ha INIOCKHX OCTPOBax JApeBHeH 3eJaHJUU /0 OKpau-
Hbl KOHTUHEHTAaJIbHOIO Iejbda. KpymHoe Tejo, BO3MOK-
HO, TI03BOJIAJIO UM HBIPATH Ha 60JIBIIYIO ITTyOUHY U J0JIbIIIEe
TaM OCTaBaThCH B IIOrOHE 3a PhI6GOU MJIN KaJlbMapaMH, BeIb
4eM KpyITHee IITUIA, TeM ObICTpee OHAa MOMKET IIaBaTh, TEM
60JIbIIIE KMCJIOPO/iAa YHECTH C COO0U IO/ BOAY U TE€M J0JIBbIIIE
COXPaHATH }KU3HEHHO BaXKHYIO TeMIlepaTypy Tejaa. Becbma

www.scientificrussia.ru | B mupe Hayku [05] maii 2013



MA/ZIEOHTO/IOTUA

BEpPOATHO, 4TO 6ojiee KPyHHBIE HCKONaeMble IHHTBUHBI
octpoBa CeliMypa MOIJIH, OXOTACH, I1IJ1aBaTh JOJIbIIIE U IN1y0-
#Ke HBEIPATH, B TO BpeM# KaK UX 6ojiee MeJIKHUe COCeIH TOObI-
BaJIM MUY BOJIU3U CYIIIH.

JIrogu OTBETCTBEHHBI 32 COXpPAHEHHE COBPEMEHHOTI'0 pa3HO0-
6pasusd ITUIL. B 9ToM HaM MOKeT II0COAeICTBOBATh U U3y Ue-
HME€ UCTOPUM IMHTBUHOB, HAITMCAHHOU A3BIKOM BBIMEPIINX
BHUJIOB. BOJIBIIMHCTBO MCUYE€3HYBIINX B T€UEHHUE IOCIETHUX
60 MJIH JIeT BUI0B IMHI'BUHOB BBIMEPJIH 3a/0JITO 10 BMeIa-
TeJIbCTBA U JaKe MoABJIeHUs dyenoBeka. Ho Homo sapiens,
KOHEYHO, TOXKE€ He OCTaJICA HeIpUYacTHBIM. Ilo kpaiiHel
Mepe OAUH BUJ 3TUX NITUll, Megadyptes waitaha, poACcTBeH-
HUK JKeJITOINIa30r0 IMHTBUHA, KOTOPOT'O MBI yiKe yIIOMHUHA-
JIY, TI0 BCeH BUAUMOCTH, ObLI ucTpebieH B pe3yibrare bec-
KOHTPOJIBHOM OXOTHI (XOTSA MOIJIM CKas3aThbCs Apyrue IpU-
4yuHBI). [IycTe B Halle BpeMsa Ha IMHI'BUHOB NPaKTUYE€CKH
HE OXOTATCHA, HO OHH BCE€ PABHO HAXOAATCA IIOJ] yTPO30H, BBI-
3BAHHOM KaK JIOKaJIbHBIMU, TaK U INIOGAJIBHBIMU IIPUYUHA-
MU — HU30BITOYHBIM BBIJIOBOM PBIOBI, HE(PTAHBIMU pa3jnBa-
MH, BCeJIEHHeM XUIITHUKOB I10 BUHE 4eJjioBeka. Ho eciiu roso-
pUTE o0 6ojiee TOJTUX CPOKaX, TO ropa3/io 60JbIIyI0 TPEBOTY
BBI3BIBAIOT YI'PO3bI, CBA3aHHBIE C U3MEHEHNEM KJINMaTa.

ITUHIBUHBI yiKe HeMaJlo IoCTapakCh, IIpUcIocabanBa-
fACh K CaMBbIM JpaMaTHU4YeCKUM IepeMeHaM B 3¢eMHOM KJIH-
maTe. OHHM IIpOLBETAJIM B 3KBATOPHUAJBHOM IIoAce 3€M-
JIM TapHUKOBOTO BPEMEHM TOYHO TaK ’Ke, KaK IIpoIlBeTa-
IOT B HbIHE 3aKOBAHHBIX JbJaMU NYCTHIHAX AHTAPKTUBI.
Ho MBI He TO/KHBI Iy TATh YCHEX, JOCTUTHY ThIH ITMHTBUHA-
MU 32 60 MJIH JIET, CO CIIOCOOHOCTBIO IPOTUBOCTOATEH BCEMY,
YTO riI06aJbHOE IOTEIJIEHNE TOTOBO OOPYyIINTh Ha HUX. Ta-
Kasd oInbka ypeBaTa HeoOpaTUMBIMU ITocaeacTBUAMU. Kor-
Jla peyb ujeT o6 ajanTaluy K KJINMaTy, KpUTHYHBI B IIep-
BYIO Oo4Yepeab TEeMIIbI M3MeHeHHuM. [lajleOHTOJI0TH HMEIOT
JIoOKa3aTeJIbCTBa, YTO MHOTHE BU/bI IOCTEIIEHHO CMeIlaaun
CBOM apeaJibl, CJIeays 3a MacIITaOHBIMU N3MEHEHUAMHU KJIU-
MaTa B IPeBHOCTH, HAIIpUMep IlepeBUTasAch BCJIe] 3a rpa-
HHIJaMHU HacTYNaWINX U OTCTyHAIIINUX JIbJA0B B MEXKJIE -
HHKOBBIE 3II0XHU, UYTO He pa3 IPOMCXOJMJIO 3a [IOCJIeJHUE He-
CKOJIBKO COTEH THICAY JIET.

HexoTopsle BuJBbI IpUCIIOCcabINBAIOTCA MEIJIEHHO, U 3TO
B IIOPAJIKE BEIlel, Korja KJINMaT CTAHOBUTCA TEIJIEE CO CKO-
POCTBIO B HECKOJIBKO I'PajJyCOB 3a HECKOJBKO MUJIJIMOHOB
neT. Ho korga TeMiiepaTypa BeIpacTaeT Ha Te e HECKOJIBKO
rpajycoB B T€YEHHE HECKOJIBKUX J€CATUIETUH, UTO MOKET
NPOU3OHUTHU COIJIACHO MHOT'MM COBPEMEHHBIM KJINMaTHU4e-
CKHM MOJIeJIIM, BUJaM IIOIIPOCTY MOKET He XBAaTUTh BpeMe-
HH nepebpaTbca Ha 6osiee TOAXOAAIEE MECTOOOUTAHUE —
WJIU K€ OHO BOOOIIe HEe HalIeTCA.

PaccMoTpuM rajanarocCKoro NMHrBMHA. 9Ta HeboJbIIas
ITHUIA B 00IIEM-TO IIPOI[BETAET IO/ }KapPKUM 9KBAaTOPHUAIb-
HBIM COJIHIIEM, HO UCHIBITBIBA€T CUJIbHBIE COKPAIIEHUA YHC-
JIEHHOCTH IOITYJIAUH B IEPUOABI, Ha3bIBaeMble JiIb-HUHbO,
KOIJla pa3 B HECKOJIbKO JIeT TUXOOKEeaHCKHEe TeYeHUd u3Me-
HAIOTCHA, U T€ X0JIOAHBIe, 6boraTele JoObIYe BOJbI, KOTOPbIE
06BIYHO ITPOXOJAAT B HEMIOCPEACTBEHHOM 61m3ocTH oT Nana-
IarocoB, 3aMeNIA0TCA Ha TEeIJIble TeYeHUsd, KpaliHe 6eJHbIe
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nuiied. [TockoabKky paccMaTpUBaeMOMY BUY HE CBOMCTBEH-
HO yIaJIAThCA OT POAHBIX OCTPOBOB, UM GYKBaJIbHO GyJeT He-
KyZAa UJTHU, €CJIU IIOTeIlJIEHHE HaBCcer/ia cieJIaeT rajaamaroc-
CKMe€ BOJABI CJIMIITKOM TEIIBIMU, YTOOBI IMHI'BUHBI MOTJIU JIO-
BUTB A06BIYY U BEIPAIIBATh ITEHIIOB.

Iepes UMIIEPAaTOPCKUMH NUHTBUHAMU, B CBOIO OUepelb,
CTOUT MHAA IIpobyieMa. OTU ITUIBI HUKOI/IA B }KU3HU HE BBI-
XOAAT Ha TBEPAYIO 3€MJIIO, PA3MHOMKAACh UCKIIOYUTEIbHO
Ha TOJICTBHIX JIbJlaX, MOKphIBAaOMuUX 6eper. Eciau aTH JbAbI
6yAyT TaATh AHTAPKTHYECKHM JIETOM CJIUIIKOM paHo,
TO THe3AAIecd KOJIOHUH JaHHOI'0 BUIa MOTY T IIeJTMKOM II0-
TUOHYTH. 9Ta OITACHOCTB yCYTy6seTcA Ype3BblUYaiiHON IIpU-
BEPKEHHOCTBIO UMIIEPATOPCKOr0 IMHTBUHA K OJJHUM U TeM
sKe THE3JJ0OBBIM yJacTKaM: MHOT'He 0COOH BO3BPaIIaloTCs 'O,
3aTOJI0OM B TOYHOCTHU Ha TO K€ MECTO, T[le¢ OHU PaHee BBIBO-
AWM NTeHIoB. Eciu paccyaaTk TEOPETUYECKU, TO HUUTO
He MelllaeT 3TUM ITHULIaM B He6JIaropuATHON CUTyallluy I1e-
pebpaTbcd Ha APYTYIO IbJUHY, HO UX IIOBeIcHUYEeCKIUEe CTepe-
OTHIIBI J€JAaI0OT 3Ty, Ka3aJoCh ObI, IPOCTYI0 BO3MOKHOCTH
HEOCYII[eCTBIMOM.

Kak majJIeoHTOJIOTM MBI OCO3HAeM, HACKOJIbKO yA3BUMBI
coBpeMeHHble MUHTBUHBI. CO BpeMeHeM Hallla 06eCIIOKOeH-
HOCTB TOJIBKO pacTeT. Ceifyac 3TH ITHILBI HE CTOJIb PA3HO-
o6pasHBI, KaK B IIPOIIJIOM, YHCJIO UX BU/IOB MEHBIIIE, a KO-
JIOTUYECKHe HUIIU yike. XoTA GHOJIOTH YacTo AyMaloT, YTO
MMUHTBUHBI — KBUHT3CCEHIUA COBPEMEHHOH NTHUIBI, OHU
BO MHOT'UX OTHOIIIEHUAX IIOCTIeAHIE IPEJICTABUTEIN OUeHb
JpeBHEN IMHACTUU, MHOI'O€ YHACJIEI0BABIINE OT CAaMBIX 3a-
MedaTeJIbHBIX JKUBOTHBIX, KOI/la-1160 OpOAMBIIMX Ha CyIlle
U 60po3aUBIINX Mops. 111 Hac 6yaeT 6G0/IbIIOoN Tpareau-
el cTaTh CBU/IETEIAMU TOIO, KaK 3THU HEOOBIKHOBEHHBIE CO3-
JlaHUSA MCYE3HY T HaBCeraa.

Penguin Heat-Retention Structures Evolved in a Greenhouse
Earth. Daniel B. Thomas, Daniel T. Ksepka and R. Ewan Fordyce in
Biology Letters, Vol. 7, No. 3, pages 461-464; June 23, 2011.

New Fossil Penguins (Aves, Sphenisciformes) from the Oligocene
of New Zealand Reveal the Skeletal Plan of Stem Penguins. Daniel
T. Ksepka et al. in Journal of Vertebrate Paleontology, Vol. 32, No. 2,
pages 235-254; March 2012.

March of the Fossil Penguins (blog): http://fossilpenguins.word-
press.com

CMOTpuUTE Cllaii/I-IIoy COBPEMEHHBIX IMHTBUHOB 110 ajpecy: Sci-

entificAmerican.com/nov2012/penguins
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A3Hnen IpylKkuH

leao
O rHOHYIIHX
HArepoTrnmnax

becueHHble CHUMKU Havdna anoxu ¢gomozpdaguyeckol
MeXHUKU pa3pywd/ucb Ha 21d3dx y nocemumesel 8biICMasKu.
A5 ux cnaceHus 6bl1a c030dHA 8eCbMd HEOBbIYHAA 2pynna
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MCHE3SAIOLLAA AAMA. arepoTun 3TOM HEM3BECTHOM XEHLLMHbl —
OAMH 13 nepBbix 06pasLoB poTorpaduu. 3a MecAL, ero A4eMOHCTpa-

LIMM Ha BbICTaBKe 2005 . HA HeM BO3HUK/1I0 MOMYTHEHHKe.




COXPAHEHUWE NMPOU3BEAEHUIN UCKYCCTBA

Ob ABTOPE

A3Hunen Mpywkun (Daniel Grushkin) nuweT B Business

Week, Nature Medicine n gpyrnx usgaHmax o Hayke

M TexHuKe. OH TaKXe O4MH U3 yupeauTenen obue- . |

cTBeHHOM 1abopaTopum Genspace, 3aHMMaroLwenca 06-

pa3oBaHnemMm U UHHOBaUMAMU B 06/1aCTU BUOTEXHUKM.

nonyTbMe MexayHapoaHoro reHTpa ¢pororpadpuu

B Hplo-Mopke 13 paM po3oBOro jgepeBa CMOTPAT

npu3paku «60CTOHCKUX OGpaMHUHOB» CepeJUHBI

XIX B. 9T0 paboThl Anbb6epTa Canaca CayTyopra
(Alberth Sands Southworth) u {:xocarin [J:xkoHcoHa Xo03a
(Josiah Johnson Hawes) — «peM6GpaHATOB» IarepoTUIINY,
nepBoli nmpakTudeckoil dopmbr ¢portorpadpuu. CkpomMHasA
HeBecTa B 6€JI0M Kperne TepebUT CBOM JI€HTHhI; NUCHOATI00bs
IIAAUT CypOBBIM M HAJMEHHBIN ceHaTop JlaHuen Be6eTep.
Korzma B 2005 r. oTprliachk BeicTaBKa «MoJiofasa AMepukar,
Ha Hel OBbLIM IIpeACTaBJICHBl JarepoTHUIIbI, HA KOTOPBIX
150 et Ha3aj ObLIM 3all€4aTI€Hbl KyMUPBI BpEMEH Iiepe-
XoAa CTPaHBI U3 OTPOYECTBA B CTATyC MUPOBOH J€piKaBHI.
«Kamaplii CHUMOK CBEPKAeT Ha CTeHe, KaK JparolleHHbIH Ka-
MeHb B IepcTHe», — nucaJja rasdeta New York Times B cBoO-
eM o63ope.

OpHaKo yepe3 MecdAll C HavaJia ITIoKa3a Ha N300paKeHuaxX
Ha cepe6pAHBIX INIACTUHKAX Hadyaju IIPOCTYIIaTh IIOBPEIK-
neHusd. IToJOBUHY IOPTPETAa JKEHIINHBI B JUIMHHOH I00Ke I10-
KpbLIU Oesble IATHA. Y abonunuonucta 'enpu MHrepcol-
na BoynuTtua (Henry Ingersoll Bowditch) o6pasosasncsa HUMO.
Jlpyrue CHUMKHU IOKPBLUINUCH Iy3bIpAMU. K KOHILy pa6GoThl
BBICTABKH, Yepe3 JiBa C [I0JIOBUHOM MecAlla, UCIIOPYEHHBIMU
OKa3aJIuCh 25 AarepoTUIIOB, U3 HUX NATh — OYE€Hb CUJIbHO.

O9THU CTPEMUTEIbHBbIE IIOBPEMKJAECHUA BBI3BAJU IAHUKY
BY3KOM MHpE AarepoTunuu. B orimume ot pororpaduu,
TZie C OJJHOTO HeraTuBa MOMHO CJieJaTh MHOTO OTIIEYaTKOB,
KaKJbII arepoTHUIl YyHUKAJIeH. Eciin ndobpakeHue 1o6ek-
JIO, OHO TOTEPAHO HaBeKU. ['MOHyIIne n306paskeHusa JaloT
OCHOBAHUSA IIPEAIIoJAraTh, UYTO JIOOONH JAarepoTUIl MOMKET
CIIOHTAHHO pa3pyluThca. Co6upaTesn onacaJuch IOTe-
PATH CBOM KOJJIEKITUH CTOMMOCTBIO B MUJIJIMOHBI JI0JIJIAPOB,
a XpaHuUTeIu 6047IUCh, YTO UX okHa B XIX B. MOTyT IpoCcTO
3aTAHYTHCA TYMAHOM.

B Te rogbl HU XpaHUTENIN, HU CIEIUAJIMCTHI 110 Jarepo-
TUIINHU NOHATHUA HE UMEIU, YTO TAKOE MOIKET IIPOU30UTH.
XoTA GOJBLUIMHCTBO AArepOTHUIIOB IOCTOSHHO XPaHUJINCH
B TEMHBIX mkadax MexayHapogHoro Mysesa ¢ororpadpuu

@ ocrosHbie nooxenus

u kuHeMaTtorpada «Jom [[sxopaxka Mctmena» B PouecTepe,
mrrat Helo-MopK, 0 CUX TOp pelKkie BBICTABKU He IIPHYH-
HAJY Bpeja skcroHaTtaM. Hasanock, 94To B 3TOT pas rybu-
TeJIbHBIM /1711 U300pakeHu cTaa caM paKT UX IIyGIUIHO-
ro noxkasa. M Myseil pemui CHATH JarepoTUIIbl C BbICTAB-
KH. MeTpomonuTeH-Mmy3eii B Heio-Mopke Temepnh gepxut
B 9KCIIO3UIIMU BCETO OJVH JAarepoTHII, U TO 10/l 3aHABECKOM.
A Menbcruit eHTp 6PUTAHCKOTO UCKYCCTBA, TIAHUPOBAB-
IIMI OPraHU30BaTh G0IBIIYIO BEICTABKY JarepoTUIIOB, OTJIO-
$KUJI 9TO MEPOIPUATHE 0 TOIO BPEMEHU, KOTAAa XPaHUTEIU
HaWAyT criocob BBICTABIATH UX, HE IIO[BEpras OIIaCHOCTH.

PemraTe 5Ty 3ajady NPUIILIOCH XPAHUTENIO My3ed «[lom
Hsxopaxka Metmena» Panbsdy Buranary (Ralph Wiegandt),
KOTOpPBINi OPraHU30BBIBAJI OCBEII€HHE Ha BrICTaBKe «Mo-
noxada AMepuKar. OTOT IIPUBETINBBIN YEJI0BEK C JIOXMATON
LIeBeTI0pOoii U 1I0603HATEIBHOCTBIO MacTepa Ha BCe PYKH
CTOJIKHYJICSI C BOIIpOCAMU U3 06JIaCTU XUMUH, BBIXOAAIIH-
MU 32 pPaMKH ero onpeITa. «f pa6oTaio XxpaHUTEIEM yiKe I104-
TH 30 J1eT, a 3TOT cay4dal cTouT oco60, — roBOpUT OH. — Bee
MPOUCXOJUT B IPaHUIlAX OJHOI'O UJM JABYX MOJIEKYISAPHBIX
cioeB». [IOCKONbKY PU3NIECKUI KOMILJIEKC HAa IOBEPXHOCTU
cepe6GpAHON MJIAaCTUHEBI JaT€POTHUIIA CIIOMKEH, JJIA pellleHUs
npo6JieMbl NIOTPe6OBAIOCh HAJIAAUTD HEOOBIYHOE COTPY/AHU-
4eCcTBO.

BuranaTy mnoHazo6ujgock oOpaTUTbCA K QU3UKaAM.
U B X0/1€ MIONBITOK ITOHATH IIPUPOAY IIOBPEXKAEHUA n306pa-
#KE€HUH OH U €ro NapTHEPHI OTKPBLIN HOBBIE YAUBUTEIbHbBIE
HaHoMacmTabHble 3(peKThl. B uTOore, BO3MO¥KHO, pEIKOCT-
Hble 06pa3Ilbl TeXHOoJIOruU 150-1eTHel JaBHOCTH NPUBEAYT
K HOBBIM yCIIeXaM TEXHUKH.

3aduKcMpoBaHHbIe U306pakeHus

Huxonac Burenoy (Nicholas Bigelow) Boariasnsger ¢usu-
yeckuil pakyinpTeT PoyecTepcKkoro yHuBepcuTeTa, paclo-
JoxkeHHoro psafoM c JomoMm [Jsxopasxka MctmeHa. OH cCibI-
maJ 06 OpuruHaJbHON BhICTaBKe U B 2009 r. mpuriacumi
Buranjra Ha BcTpedy (pU3HUKOB, KOTopas Jo/LkHa 6blIa co-
crosaATbca B Pouectepe. buresnoy 3aHuMaeTcd B OCHOBHOM

B OpraHv3aTopbl BbICTAaBKM AarepoTUNoB 0BHAPYKU/AM, YTO BbICTaB/IEHHbIE CHYUMKU MYTHEIOT. BbIACHW/NOCh, YTO 3TO BbI3bIBAIOT
OCBeTUTE/IbHbIE MPUOOPbI BbICTABKM, HO Obl/10 COBEPLUEHHO HEMOHATHO, MOYEMY.

®m OTBeTCTBEHHbIN 33 4arepoTunbl XpaHuTe/Ib cobpan KomaHgy ¢u3nKkoB, paboTaBLUKX B 60/IbLUIMHCTBE C KOHAEHCcaTamu boze —
SMHLWTelHa, A7 UCC/1e4,0BaHMA HAHOMPOLLECCOB, BbI3bIBAOLLMX Pa3pyLLIEHUe SKCMOHATOB.

B Pe3y/bTaTbl UX UCC/I@A0BAHUI He TO/IbKO OKa3a/v BAUAHME Ha CNOCO6bl XpPaHEeHUsA U MOKasa 3TH 6eCLLeHHbIX NPOU3BeAeHMNI
MCKYCCTBA, HO M BbIABU/IN PYHAAMEHTa/IbHble PU3UYECKME NPOLLeCChl, KOTOPbIE MOXHO OyAeT UCno/1b30BaTh B HAHOTEXHUKE.
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COURTESY OF GEORGE EASTMAN HOUSE

- r.\- ]

nopsl

Kak 310 npoucxoaut

HEMPUATHOCTU NOA NOBEPXHOCTbIO

Ha 3Tom ceveHnm garepoTuna BUAHbI KPOLLEYHbIE NOANOBEPXHOCTHbIE MOPbI, KOTOPble MOTYT BbITb MPUYMHON €ro NoBpeXgeHuA. Mpu
NpoAB/EHWUMU farepoTuna cepebpo NAacTUHbI CBA3bIBAETCA C MapamMu PTYTH U 30/10Ta Ha €ro MOBEPXHOCTU. YYeHble CYUTAIOT, YTO Npo-
UCXOAMUT BbITATMBaHKWE cepebpa K MOBEPXHOCTH, B pe3y/ibTaTe Yero u 06pasytoTcsA nognoBepXHOCTHbIE NOPbI. B cayyae garepotunos
CayTyopTa 1 X03a B 3Tv NOPbI MO NMOMacTb CO/EHbIN BO34yX BocToHa. MagatoLuii Ha garepoTun CBeT Bbi3blBaeT MOBTOPHOE 3KCMOHU-
pOBaHMe YyBCTBUTE/IBHOTO X/10praa cepebpa c obpa3oBaHKeMm Byas/iv, 3aMyTHAOLWEN n3obpaxkeHue.

CepebpsaHO-PTYTHO-30/10TaA aMma/ibrama

MoanoBepXHOCTHbIE AI—]#—] i

CepebpAHas nnacTUHKA

KOHJIeHcaTaMu bo3e — JiHIITellHa, 06J1aKaMU aTOMOB IIPU
TeMIlepaTypax, 6JIM3KUX K aGCOTIOTHOMY HYJIIO, TEOpeTHYe-
CKVMMHU KBAaHTOBBIMH COCTOSTHUSIMH, CYIIIEeCTBYIOIIIUMU B He-
BooOpa3uMBbIX ycaoBuax. OfHaKo pacckas Buranara ero yB-
JIEK, ¥ OH IIPEJJIOKUJ CBOM YCJIYTH, CKa3aB, YTO XO4YeT II0-
MOYb «4eMY-TO, YTO MOKET IIOBJIUATH HA I'YMAaHUCTUYECKYIO
CTOPOHY KU3HM».

ITo mHeHUIO Buresoy, 1arepoTUNbl U3MEHUIN HAIIl B3IJIA
Ha Mup. Jlyn Hark Manne [larep, MapuKCKUU XyAOKHUK
U LIIOYMeH, co37aJ cBoi MeTox ¢poTorpadupoBaHusa B 1839 T.
ocJie AeCATH JeT UCCIeJOBAaHUA CII0CO60B (pUKCcAIIUU U30-
OpakeHNI Ha cepeOpAHBIX IVTacTHHKAX. OJHAXKABI, KaK I10-
BECTBYET JIET€H/la, OH CJIy4aiHo pa3buJy pTyTHBIHA Te€pMO-
METP U II0 PACCESHHOCTH II0JIOMKHUJI ero B Ikad c cepebpd-
HBIMHY IUIACTUHKaMU. Ha cieayonuil AeHb OH 00GHapY KNI,
YTO Iapbl PTYTH KaKHUM-TO o0pa3oM 3aKpenuau msobpa-
sKeHHUe. Jlarep OTKPBLI XUMU3M IOy YeHUs N300pakeHUN.
«Ha caMoM Jiele IpoOMCXOoaMJIa CcaMOCG0pKa HAHOCTPYK-
Typ, — roBopuT buresoy. — XoTeJ OH 9TOro MJIM HET, OH 3a-
HHUMaJICA HAHOTEXHUKOM.

Buresioy u BuraHATy IIpeACTOAI0 BOCIIPOU3BECTH HAHO-
TEeXHUKY, Ha KOTOPYIO cly4aillHO HaTKHyJca Jlarep (xoTd
¥ He TIOHAJ dToro). Ho 1uia Havasia UM NPUILIOCH 3aHATh-
cf HEKoell MAaKPOTEeXHUKOMH. B 01TH HEOOBIYHO TeIlIbIN (eB-
panbckuii ieHb Buranar, Buresnoy u crienquaanucT 110 MUKpPO-
cxkonuu u3 PouecTepckoro yHuBepcuteTa Bpaitan MakuH-
Tap (Brian McIntyre) npu nomMouiu pyKossiTKH OT MOJIOTKA
BCKPBLIH IIIJIIO3 BAKYYMHOU KaMepPhl 9JIEKTPOHHOTO MUKPO-
CKoIla, YTOOBI IOMECTUTD B Hee cepe6GpaHbIil GparMeHT pas-
MEpPOM B HECKOJIBKO CAHTHUMETPOB — KYCOYEK JAarepoTHIIA,

KyIUIeHHOro Buranarom yepes eBay 3a $60 u paspe3aHHO-
ro Ha KBajpaTuku. Ha ero nmosepxHocTH 6bLIO H306paske-
HUe YacTU MY KCKOTI'0 JIMIIAa C MPAaYHBIMU INIa3aMU. «f1 IOHU-
Malo, UYTO II0pe3aJ 3TOro J:KeHTIbMeHa, U 6epy Ha ce6d oT-
BETCTBEHHOCTD 3a 9TO», — CKa3aJj MHe Burannar.

ITpu 32-KpaTHOM yBeJIMYEHUH JIUI0 YeJIOBEKA BBITJIALEIO0
nopo6Ho reorpaduydeckoi kapTe XIX B. (KOPp03us, IOKPHIB-
mag ero BOJIOCHI, HAIIOMUHAJA HedTAHOE IIATHO, KOTOpOoe
ny3bIPUJIOCh B OKeaHe, o6HUMad apxumnesar). [Ipu ysenau-
gyeHuHU B 20 THIC. pa3 IOBEPXHOCTH cepebpa BEIMIAAUT U360-
POXICHHON B HAIIpaBJICHUH IOJHUPOBKU. B Hanbosee cBeT-
JIBIX M€CTaX, TAKUX KaK GeJIKU IJIa3, BEIABIAIOTCA CKPBITHIE
HaAHOCTPYKTYPHI, IIOXOIME Ha KPOIIeYHbIe CKOILIEHHU:A Oe-
JIBIX SIUI] — OJHOPOJHBIX PTYTHO-CePeOPAHBIX KPUCTAJLIOB,
pacnpejejieHre KOTOPBIX OlpejiesIieT cBeTa U TeHU Ha U30-
GpaKeHUU.

IIponecc moIy4YeHUA AArepOTUIIA COCTOUT U3 TPEX 3Ta-
noB. CHavasna ¢ororpad o6pabaTeiBaeT cepebpaHYyIO IIIa-
CTUHKY napaMu Hoja uian 6poMa — XMMHUYECKU OYEeHb aK-
TUBHBIX 3JIEMEHTOB, Ha3bIBA€MBbIX I'ajoreHaMu. OTHU Iaphl
CBA3BIBAIOTCA € cepe6poM, 06pa3ysa CBETOUyBCTBUTEIBHYIO
nJaeHKy rajoreHuaa cepebpa. Korga pororpad skcrionupyet
ee, GOTOHBI pa3pylIalOT rajoreHu/ i, OCTaBIAA MeTalande-
ckoe cepebpo. B TeMHBIX MecTax, TeHAX U300paKeHus, ra-
JIOTEHHUJBI coXpaHATcA. 3aTeM ¢otorpad o6pabaTeIiBaeT
NJIACTUHKY IapaMU PTYTH, KOTOPHIE CBA3BIBAIOTCA C aToO-
MaMu cepebpa, o6pasyda pTyTHO-cepeOpaHble KPHUCTAJLIbI.
Ha mocienHeM aTalle INIACTUHKY IIPOMBIBAlOT PacTBOPOM
THocyibdara HaTpudA (CoBpeMeHHBIe ¢oTorpadsl Ha3bIBa-
IOT €ro TUIoCYJIb(GUTOM), KOTOPHIH yAQAIAET C Hee FaJIOTeHU,
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OCTaBJIAA IIOBEPXHOCTh YHCTOr'0 cepebpa, HUCIEIPEHHYIO
PTYTHO-cepeOpAHBIMU KpHCTAIIaMU. [IOBepXHOCTH CaMoO-
ro cepeGpa II0CJie 9TOr0 BBINVIAAUT YEPHOM, a XOPOIIIO OTpa-
JKAIOIIUE CBET KPUCTAJIBI CO3AI0T NIPU3PAYHBIN 2 deKT:
CBET, KaK Oy TO UCXOAAIINI 13 3a3ePKajbs.

13-3a 60plION aKTUBHOCTU cepebpa JarepoTUIIbl BCET-
J1a BBILIBETAJH, T03TOMY (oTorpadsl cpasdy ke IIOMeIaln
HUX B CTEKJAHHBbIE QY TIAPHI, YTOOHI 3AIUTUTH OT XUMUYe-
CKUX BO3JAEUCTBUH. ITOT CIOCO6 3aIIUTHI YCIIEIITHO JEeHUCTBO-
BaJj B TeueHUe 150 sieT, moka BeicTaBka «MoJjiogas AMepuKar»
He II0Ka3aJja, YTO OHU YYBCTBUTEJIBLHEI U K CBETY.

fApKue nATHa

Burauart u Buresnoy pa6oranu Hajg npo61eMol COBMECTHO
C XpaHUTeIAMH MeTpOIoJUTEeH-My3€esd, KOTOpble HaIlIN
ciaeabl xjopa B 6eJIbIX KOPPO3UOHHBIX NATHAX Ha n3obpa-
skeHuAX. IIocKonbKy BHavaJle INIAaCTUHKU XPaHUJINCh B aT-
mocdepe BocToHa, B KOTOpPOM IPUCYTCTBYET MOPCKasd COJIb,
B IJIJACTUHKU IIPOHUKIIN XJOPUABL. XJIOp, KaK U Mo, — BTO
raJioreH, KOTOPBIM pearupyet c cepe6poM. Y3KoHaAIIpaBJIeH-
HadA II0JICBeTKAa JJarepoTHIIa Ha BEICTAaBKe JIEUCTBYET KaK I10-
BTOPHOE 9KCIIOHUPOBaHUE INIACTUHKU U BBI3BIBAaeT 06pa30-
BaHME KPUCTAJJIOB XJIOPUCTOr0 cepebpa, BhI3bIBAIOIIMX I10-
MyTHEHUE N300paKeHUd.

OnHaKO MOPCKOI BO3JyX — H€ €[JUHCTBEHHBIM BUHO-
BHUK. BUraHJAT ¥ HadaJbHUK Kadeapbl XpaHEHUS IIPO-
U3BEeJ€HUIN HCKyCcCTBa YHHBEpPCHUTETA IITaTa Hbm—ﬁopu
B Byddaino ITarpuk PaBuHc (Patrick Ravines) o6Hapy®u-
JIY, 4TO IIeJIOCTHOCTD JarepoTHUIIOB ObliIa HapyllleHa TaKke
1o/, MOBEPXHOCTHIO MJACTUH. B coTpyagHM4YecTBe ¢ uccle-
poBaTensaMu u3 komnaHuu Kodak rpynna Burasngra «BbI-
py6ana» coKycHpOBaHHBIM 3J€KTPOHHBIM IIyYKOM KBa-
ApaTHble yriy6neHus pasMepoM 30 MKM B IOBEPXHOCTAX
0o6pasIoB garepoTula M UcciefoBaja CTPYKTYpy HOAIIO-
BEPXHOCTHBIX c10€eB. K UX yAMBIEeHUIO, IO/, CaMOM ITIOBEPX-
HOCTBIO 06Hapy:xuInuch 300-HM IOPHI, 06pa3yIoliue ey o
CeTKY KaHaJIOB.

I'pynna npejnojaraeT, YTO NIPUYUHON 3TOU BBI3BaHHOM
cBeToM ocobeHHocTU cTata adpderT Kupkengania, Bo3HU-
Karomui npu An¢y3noHHOM CIIJIaBJI€HUU METAJJIOB: €CIHN
MHTEHCUBHOCTHU AU GY3UOHHBIX IOTOKOB MOHOB MeTaLI1a A
B MeTaJuI Bu MOHOB MeTaJjlia BB MeTalll A pa3jindyarTcH,
TO Ha FPaHMIIE Pas/iejla METAJJIOB BOSHUKAET IIOPUCTOCTh.
9THU MOpHI B JAT€POTUIIaX BO3HUKJIM, BUAMMO, IIPU IIEPBOM
SKCIIOHUPOBAHUU, KOTJa cepeOpAHO-PTYTHBIE KPUCTAJLIBI
BBITATUBAJIU cepebpo U3-T10/] IOBEPXHOCTH INIACTHUHBI.

ITopUCTOCTh MOM¥ET O6bSACHUTD, II0YEMY HEKOTOPBIE 3KC-
NOHaThI Ha BBICTABKE IOJIYyYUIN IoBpexgeHudA. 3a 150 et
B IIOPBI MOIJIM NIPOHUKHYTBH XJIOPp U JIpyTH€ 3arps3HEHU.
Ilox Bo3AeHCTBHEM BBICTABOYHOI'O OCBEIIEHUS MOIJIU IIPO-
HUCXOJUTH NOAIOBEPXHOCTHBIE PEAKIIUY MEHAY XJIOPOM U Ce-
pe6poMm, BbI3bIBadA «IIPOPACTAHUE» IATEH CHUBY.

EcTb BOo BceEM 3TOM U XOpoIllasg CTOPOHA: OTKPBITHE I'PYII-
el Buranara MoeT oKa3aThCs MOJIE€3HBIM JJIA IPYTUX OT-
pacieii. MHorue mccjaefoBaTeId HINYT CIIOCOOBI IoJyde-
HUSA OJHODPOJHBIX IIO pa3Mepy MOJIBIX YacTHUIl, HaIlpuMep
1S IOCTAaBKU JIEKApCTB K ouary saboseBaHus. buremoy
CYUTAET, UYTO €CJIM OHU HAaydaTcs KOHTPOJIUPOBATh 3PDEKT

Kupkenzanna TakuM o6pa3omM, 4To6bl GOpMUPOBATH €U-
HHUYHBIE II0JIOCTH OJHOT'0 pa3dMepa B YacTHIIAX MeTaJLIa, 3TO
MOKeT ITI03BOJIUTH CO37iaBaTh HAHOKATICYJIBI JIJII METUIIHEI.

3aKpblTble Aena

BuraH/JAT He MOKET BOCCTAHOBUTH IIOBPEXKJAECHHBIE larepo-
THUIBI, HO MOKET HCIIOJIb30BAaTh IPHOOpPEeTEHHBIE IIO3HAHUSA
JUISl 3alllUTBhl COXPAHUBIINXCA U300pPaKEHUHN U3 KOJIEK-
nuu pabot CayryopTta u Xosa. B cBoeii 1a6opatopuu B Jlome
Jsxop/aska McTMeHa OH M3roTOBUJ ONBITHBIE 06pa3nbl QyT-
JIAPOB M3 aJIOMUHHA M IIMpPEKca ((KapOCTOMKOro CTEKJA)
C KpaHaMU, IO3BOJIAIONIUMU 3aII0JIHATH 3TU QY TIAPHI ap-
IrOHOM. AProH Kak MHEPTHBIH ra3 3aluinaeT JarepoTHIIb
OT KHCJIOPOAA U aTMOC(EepHBIX 3arpA3HEHUM, CIIOCOGHBIX
pearupoBaTh C IOBEPXHOCTHIO cepebpa. OH rOBOPHUT, YTO HC-
M0JIb3Ysl TOTOBbIE MaTepHUaJIbl, CyMeJI CHU3UTh CTOUMOCTb
Takoro pytiasapa go $50.

Ceitiuac Burauart pa6otaeT HaJ CO3JaHUEM aproHOBBIX
¢yTiaapos giaa Bcero cobpanusa pabor Cayryoprta uXosa,
XpaHAImuXca B My3ee. Ho 3To He 3HAUUT, YTO OHU GyyT BbI-
CTaBJIATHCA U Aajblle. «f He 3HAI0, IPEJIOKY JIU IIPOJOJI-
JKaTh MOKa3kbl, JlaBaliTe cHadajla 3aKOHYHUM JIeJIo», — CKa-
3aj oH. Kak 4esloBeK, KOTOPBIY MocjeHUE CeMb 3aHUMAJ-
CcA aHAJM30M U IIOJICYETOM CII0OCO60B, KOTOPBIMHY BHEITHUH
MUDP — OT GOTOHOB JI0 TPUOKOB — CHOCOOGEH NPUYUHATH
BpeJ AeJMKATHBIM IOBEPXHOCTAM JarepoTunos, Buranar
110 BIIOJIHE NOHATHBIM IIpUYMHAM OCTOpOXkeH: «f HacTtau-
Balo Ha TOM, YTO AATrepPOTHUIIBI JOJKHBI U XPAHUTHCH, U BBI-
CTaBJIATBHCA B aprOHe».

Bpajg au moceTUTeNM My3€eB OCO3HAIOT TO, O YEM He 3a-
OBIBAIOT XpPaHUTEJIH: CPOK ¥KMU3HU JI0O0r0 TBOPEHUS YeJsIo-
BeKa, OyAb TO KPACKHU Ha KapTUHE, KAMEHb CKYJIBIITY Pbl NN
cepe6po 1arepoTUNOB, KOHeYeH. Jlaxe B 6€3yIIPEeYHBIX My-
3eHHBIX YCIOBUAX U300paKeHUs TYCKHEIOT, KAMHU Pa3py-
mIaioTCs, a CBA3M HAHOYACTHUI] cepebpa ociabeBarwT. Co-
XPaHUTh UX HABEYHO HEBO3MOXKHO. «/[Ba cTojma My3eiHoro
Jiejla — COXpaHEeHHe U JOCTYID, — TOBOpHUT Burauar. Pexko
KOI/la 9TH ABa Tpe6oBaHUsA GBIBAIOT IIPOTUBONOJIOKHBIMU
HaCTOJBKO, KaK B CJIy4ae 1arepoTHUIIOB. |

Mepesoo: U.E. Cayesuu

AOIMO/IHUTE/IbHBIE UCTOYHUKH

m Young America: The Daguerreotypes of Southworth and Hawes.
www.eastmanhouse.org/icp/pages/young_america.html

M J[OIIOJIHUTEIbHBIE CBEJEHUA O 3aMyTHEHHU JAarepoTUIIOB U3
cobpaHusda pabot Cayryoprau Xo3a cM. o agpecy: ScientificAmeri-
can.com/dec2012/dags
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DMUAU DHTC

NCTOPUA
OAHOIO
AEAbPUHA

3anymaswucb 8 Kpabosom cusKe, camka de/bduHa ddauHel
Nno umeHu BuHmep nomepsia x80cm — u yyeHsle coesnanu el Hosbll

TeKcT noAroToB/eH no usganuto: Frankenstein’s Cat: Cuddling Up to Biotech’s Brave New Beasts, by Emily Anthes, by
arrangement with Scientific American / Farrar, Straus and Giroux, LLC (North America), Oneworld (UK/Aus).
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S3muam Iutc (Emily Anthes) xuseT B BpyraunHe, Hoto-MopK. OHa npodeccuoHabHbIi Kyp-
Ha/INCT, ee CTaTbM NOABAAANCH B XKypHanax Wired, Discover, Slate v gpyrnx nsganmax. JHTC
MMeeT CTerneHb MarucTpa rno Hay4YHo! }KypHaaucTuke (Mo/yveHa B MaccavyceTcCKOM Tex-
HO/IOrM4ECKOM MHCTUTYTE) U CTeneHb 6akasaBpa no UCTOPUM HAYKU U MeAnLMHbI (Mo/yye-
Ha B Menbckom yHuBepcuTeTe) 3a paboTy «/enbduH BUHTEp Kak repo/ibg 3Moxu npoTesu-
poBaHus» (Winter has become an ambassador for prostheses).

nerxabpe 2005 r., korga BuaTep — Tak BHocien-
CTBUM Ha3BaJIU 3Ty CAMKY JieabprHa adpaTnHbl —
6B1JIO BCETO HECKOJIBKO MECHAIIEB OT POJY, OHA IljIa-
BaJia BMECTE CO CBO€H MaTephIo B IaryHe MOCKUTO
B CpeHEel YacTH aTJaHTHYECKOro noteperbs DIOpHUIHI.
HukTo He 3HaeT, KaK OHA YXUTPHJIACH 3allyTaThCA B CHJIKE
151 TOBJIYU KpaboB, HO BCKOpPE OAVH BHUMATEJIbHBIN PHIGAK
3aMEeTHJI, YTO KaKOH-TO AeIb(PUH OTUYAAHHO IIBITAETCSHA BbI-
yTaTbCA U3 CETHU, U BbI3BAJI KOMaH/1y 9KOJIOT'OB-cIlacaTese!,
KOTOPBIE€ OKa3aJUCh 00y4YeHHBIMHU BoJIoHTepamMu. OHU U3-
BJIEKJIV BUHTEp, OCTOPOMKHO YJIOKHIIN €€ Ha HOCUJIKY, BBITA-
IIWJIH U3 BOJBI M IOCTABUJIN HA JPYT'0o KOHEI] IIITaTa B TOPOJ,
KaupyoTep, rae HaxoguTCcA 60JBIION MOPCKOY aKBapUYM.

Korga ee npuBeanu, BuHTep 6blna B JIaY€BHOM COCTOSA-
HHUU — UCTONIEHHAad, 06€3BOKEHHAA, HOKPHITAS MHOTOYHC-
JIEHHBIMHU IIpaMaMH{ U ccaguHaMu. OHa elBa Morja Ija-
BaTh, U, YTOOHI IEPKATHCA HA IOBEPXHOCTH BOABI, €1 IIOHA-
o6rach IOMOIb — PAaG0OTHUKY aKBapuyMa CTOSJIN PAJOM
Cc He B KOHTEHHepe C BOJOH U IOAAEPKUBAJIN €€ MaJIEHbKOE
Tesblle Ha ILIaBy. HUKTO He 3HAJI, CyMEEeT JIU OHA IIEPEKUTh
CBOIO IIEpBYI0 HOYb B HeBosie. Ho BuHTep okasanace Kpemn-
KHM OPEIIKOM: OHa IIPOJiep:Kajach U Ty HOUb, U CJIEAYOIIYIO,
¥ OCTAJIbHBIE TOXKE.

Mauto-nomally 3J0poBb€ BEPHYJIOCH K HEl Giaarogaps 3a-
60Te IeJIOW KOMaHJbl COTPYAHUKOB, KOTOPBIE KOPMHU-
Y ee U3 OYTHIJIOYKHN U HAHYMINCH C Hel 24 yaca B CyTKH.
Ho He ycmesio cocTosHUE JeTeHbIIIA CTAaGUIN3UPOBATH-
cfd, KaK BO3HUKJIA HOBad IIpob6iema. Jlecka kpaboBoi ceTH
TaK Tyro o6epHyjIach BOKPYT XBOCTA HEBOJIbHOU KEPTBHI,
YTO MOBPEJMJIa KPOBEHOCHBIE COCyAbl. B TKaAHAX XBOCTa Ha-
YaJl pa3BUBaThCA HEKPO3, KOXKa C HETO cTaJjla CriajaTh KJIo-
9bpSMH, M CAMO T€JIO XBOCTA HAYAJIO IIOAaBaTh IIPU3HAKH

o OCHOBHDbIE NMO/10KEHNA

Ob ABTOPE

pasnoxkeHusa. HECKOJIBKUMHU JHAMU M03:Ke PaGOTHUKH aK-
BapuyMa HalllJIM Ha JHE JIBa II03BOHKA — CTAaJIO ICHO, YTO
XOTHA K BUHTEep BHOBb BO3BPAIlAIOTCA CHJIBI, XBOCT CIIACTHU
yiKe He yAacTcd.

Ho, cama He 3Haa Toro, BuHTep okasajlach CYaCTIUBU-
el — B COBEpPIIEHHO OCOGEHHOM CMBICJIE: OHA POAUJIACH
B XXI cTojleTuH, U 3a BCE BPeMs CyLIeCTBOBAHUSA KU3HU
Ha 3eMJIe ele HU y OJHOI'0 }KUBOTHOTO He ObLII0 6oJjiee «I1of-
XOJAIIEro» MOMEHTA, YTOOBI MOTEePATh KPBLIO, Jaly WA
XBoCT. IlosiBJIeHUEe HOBBIX MaTepHUaJIOB — OT KOMIO3UTOB
13 Kap60HOBOI'0 BOJIOKHA JI0 TMOKOTO0 IJIACTUKA, MEHAIOIIET0
dopmy, — mpubimkaeT HaC K BO3MOKHOCTH CAEJaTh UCKYC-
CTBEHHYIO KOHEYHOCTD JJIfA JIIOOOr0 ITaIleHTa, JeTaloIero,
GeraoIrero UM IJIaBalollero, a IPoTe3UCTaM yiKe yAAI0Ch
CO3JaTh ¥ HOBBIH KJIIOB JUIA OPJIa, U IAHIIUPb HA 3aMeHY JJIS
MOPCKO¥ Yyepenaxu, 1 UCKYCCTBEHHYIO HOT'Y JJIsT KEHTYPY.

B To Bpemsa kak 4dynaeca HHGOPMAIIMOHHBIX TEXHOJIOTUH,
Hamnojao6ue ClaefAINX KaMep WM PaJUOOIIeHHUKOB, I10-
3BOJIAIOT cllacaTh OMOJIOTUYECKHE BUABI B IIeJIOM, CHabkasd
9K0JIOrOB HEO6X0AMMON MH(OpMaIUe 0 COCTOSHUM UX I0-
OyJIANN, ICKYCCTBEHHBIE JIAIlbl ¥ XBOCTHI IEMOHCTPHUPYIOT
IPYTOM KOHEI[ 3TOr0 K€ CIIEKTPa TEeXHUYECKUX BO3MOIKHO-
cTell — HallpaBJIEHHBIX Ha IIOMOIIb TE€M HJIN UHBIM II0CTPa-
AaBIIUM 0co6AM. KoHeYHO, He Bce IPOTe3bl ¥ HE BCEM JKU-
BOTHBIM MHOAXOAAT OJUHAKOBO: OJHA M3 CAMBIX CEPbe3HBIX
npo61eM COBPEMEHHOU NPOCTETUYECKON MEJUIIUHBI — pa-
300paThCA B TOM, YTO JKM3HEHHO BAMKHO JJII MHOMKECTBA
Pas3IuYHBbIX CO3JaHUM, CTOJIb HENOXOXKUX Ha Hac. Ho, kak
TOJIBKO MBI 3TO ITIOMIMeM, YeJI0BedYeCKHe IIPOTEe3bl, AeIaIoI-
ecs 110 UHAUBUAYaJIbHBIM 3aKa3aM U BKycaM ITIoTpebuTesel,
JIETKO MOTYT OBITh IIPUCIIOCOGJIEHBI U AJI8 HAIIIUX MEHBIINX
6paTbeB, AAPY UM JKU3Hb U 3J0POBbE.

B Camka genbduHa apannHbl Mo UMeHU BUHTEP NoTepAia CBOM XBOCT NOC/Ie TOT0, KaK 3anyTasach B CU/Ke A/1A /10B/IM KpaboB. Eit
MPULLAOCH M/1aBaTb Hanogo6ue pbibbl, U3rMbaAck U3 CTOPOHbI B CTOPOHY, M 3TO MPUBE/IO K UCKPUB/IEHUMIO MO3BOHOYHMKA.
B /lBoe Bpayei-npoTe3ncToB PeLLn/Iv Co34aTb 4/18 BUHTEP MCKYCCTBEHHDIN XBOCT. [T0406HOrO ellie HUKTO HUKOTAa He genas. B xo-

A€ 3Tol paboTbl OHM M306pe I HOBbIV rese0bpasHbIi MaTepuan.

B Tenepb HOBbIM XBOCT NOMOraeT BUHTEP Bbl/Ie4UTb CKO/IMO3, @ MOA/N0XKKA U3 «Ae/IbPUHBbErO re/iA» OKaszasacb O4eHb 3G PeKTUBHOM
W ANA Nt0ger — HanpuMmep 4/ TeX, KTO, NOTEPAB KOHEYHOCTb, MPOA0/KAET 3aHUMATbCA CMOPTOM.
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BUOUHXKEHEPUA

O6py60K

KaupyoTepcknii MOPCKOM aKBapuyM pacloJIOKEH Ha OJJHOM
U3 OCTPOBOB B6JM3U nobepexba MEKCHKaHCKOro 3aJIHUBa.
Bcero HECKOJIBKO CTyIIEHEK HaBepX U3 INTaBHOTO BECTUOIO-
JI1 — U BBI IO/l OTKPBITHIM He60M Ha BepxHell nanybe, pAaoM
C KOTOPOI B IPOCTOPHOM 6acceliHe pe3BATCA ABa Jiedb(HUHA.
Jlerko NoHATH, KAKOT0 U3 HUX 30BYyT BuHTEp: BMeCTO JJINH-
HOI'0 XBOCTa ee TYJIOBHUIIle 3aKaH4YuBaeTcs 06pyOKoOM HaIo-
nobue 3aIsITOM.

Jlaske ¢ aTUM KaJIKUM ITogobueM xBocTa BuHTEp 4yBCTBY-
eT ce6d B BoJle KaK JIOMa, CKOJIb3f U IIpbIrad TOYHO TaK iKe,
KaK U Bce ee cobpaThsa U3 0TpsAJa KUToo6pasHbIX. OHa cyme-
Jla IpucrocobuThed K cnenududeckoil popmMe cBoero Teia,
YCBOUB HECKOJIbKO HEOObIYHBIE IPUEMBI NIJIaBaHUA. [lelb-
GUHBI UCHOJIB3YIOT IPyAHBIE IJABHUKU AJIA NOAAEPKAHNAA
6aylaHca, HO BuUHTep aarpaeT He 1o IIpaBUJIaM» U IIOIb3YeET-
csA CBOMMMU KakK BecjaMu. KoHedHo, 6€3 mapHOro njaaBHUKA,

Xoma npome3ucmel,
pabomaroujue ¢ ¥ UBOMHbIMU,
MO2ym OpuUeHmMuUpo8ambCs

U Hd Ye/108€4YeCKyro MeOUUUHY,
8ce pasHo ycnex mpebyem
Cc80€20 p00d 80OXHOBEHUS.
3Has /uwWb Mo, Kak co3daromcs
UCKYCCMBeHHble Hoz2u 015 atodel,
ed8d /1u NpodB8UHeWbCS 0d/N1EKO
Hd nonpuwe u320moe8/1IeHUA
npomesa c/10Ho8bel HO2U U/1U
cobaubel nansl

YKpalIalolero XBocT Jo6oro geabduHa, BuHTep 6bl1a 11-
IeHa O6BIYHOI'0 CII0co6a JIOKOMOLIMHM, KaKUM II0JIb3YIOTCA
ee copoAuYH, YTOObI IBUTaThCA B BoZie Briepes. IloaToMy oHa
Hay4uJach IIaBaTh B Oy KBAJIBHOM CMBICJIE KAK pbIOa, M3TU-
6as TeJIo U3 CTOPOHBI B CTOPOHY, a HE BBEPX-BHU3, KaK 3TO
AenarT Aeab@pUHBI B HopMe. K coxaneHuio, Takad MaHepa
njaaBaTh co3faBaljia JOINOJHUTEIbHYI0 Harpy3Ky Ha II03BO-
HOYHUK BUHTep, 3acTaBiifAa ero u3ru6aTbcsa HeecTeCTBEeH-
HBIM 06pa3oM.

Yepes HECKOIBKO MECHAIIEB, IIPOIIEAIINX II0C/IE CIIAaCEHUA
BuHTEp, COTPYAHUKU aKBapuyMa HadaJu GeCIIOKOUTHCH,
He BBI30BET JIM TaKOH CTPaHHBIM cnoco6 IepeJBUKEeHUA
B Bo/ie HeoO6paTHUMOI TATOJOTUU B TEJIE MOJIOJOTO AeIb(PU-
Ha. B cerTa6pe 2006 r. npecc-cayxba aKkBapuyMa BeIpa3u-
Jla 3TU OIIaC€HUA B CBOEM MHTEPBbIO A1 HalnuoHnanbHOro
06IIeCTBEHHOTO Pajno, B pe3yabTaTe 4ero NosABujach me-
penaya, crenuaJlbHO IIOCBAIIEHHAA UCTOPUU BunTep. 9Ty
nepeAady ciay4alHo yclblIal B CBOEH MalllMHe IPOTE3UCT
Kesun Kappouan (Kevin Carroll), korga exas k ce6e B opuc
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B Opaango, mitat @raopuga. Ciayniasda UCTOPHUIO IIPO IOTe-
PAHHBINA XBOCT, OH IOAYMAaJI: «A BeIb 51 ObI MOT BEPHYTBH €I'0
9TOH e IbPUHUXE.

KoappoJu1 mpoBes IeTCTBO B OAHOM MaJjeHbKOM HPJIAH/I-
CKOM I'OPOJIKE, HETIOAAJIEKY OT 60JIbHUIIBL, T/Ie KaKAbIN IeHb
BUJIeJ1 OOJIBHBIX U ITOKAJEYEeHHBIX JeTel, TO IPUXOAUBIINX
B 60/IBHUILY, TO MOKHUJABIINX €e. JTO TPYCTHOE 3peJnlle
pasbyauiio B HeM MHTepeC K TOMY, KaK MOMKHO (IIOYUHUTH»
gejgoBedeckoe Teso. Herne Kapposa — BUIle-TIpe3nAeHT Bee-
MUPHO U3BECTHOM Kopriopanuu Hanger inc., MUpOBOTO JIU-
nepa BobsacTu npore3upoBaHus, B OctuHe, mrat Te-
Xac, ¥ OJUH U3 BeAyIIUX NPOTe3UCTOB Mupa. Ho oH jgeuuT
He TOJIbKO JII0Jieii: BpeMs OT BpeMeHHU K HEMY B KJIUHUKY
MPUXOJAT TO C TPEXHOTIOM cO6aKOM, TO C OPJIOM, OCTABIIUM-
cda 6e3 KJII0Ba, U IIPOCAT IOMOYb. BoJIBIION TI06GUTENb HKU-
BOTHBIX, KappoJls1 He B COCTOAHUY OTKA3aTh TAKUM JIIOAAM
M [IOCBAIaeT MHOTHE U3 CBOMX 3aKOHHBIX BBIXOJHBIX JIeUe-
HUIO HEOOBIYHBIX NarnueHToB. [ogamu Kappoit co cBoumMu
KOJIJIEraMU I10 KJIMHUKE CO3/jaBaJl IIPOTe3kl I CAMbIX pa3-
HOOGpPAa3HBIX IIPeJACTaBUTEJIEN KUBOTHOTO MHUpa — CObaK,
YTOK, MOPCKHX Yeperax, I10 ero COGCTBEHHBIM CJIOBaM, «IJIs
BCceX, KTO ObI HU moABepHYyJCS. Ero manueHTaMy MOYKHO
Ob1710 OBI yiKe 3aIlOJTHUTh HeGOJbIION 3BepHuHel. «f crTan
KeM-TO BpoOJie JOKTopa ANGojnuTa OT IPOTE€3UPOBAHUI» —
myTuT Koppoir.

Korzma akBapuyMm gaJ corsiacue Ha To, 4To6b6I Kapposn mmo-
npo6oBaJl co3JaTh IPOTE3 XBOCTA A4 JeJib(UHA, TOT Hadal
co6upaTe KOMaHy napTHepoB. OH 3HAJI, KOT'0 XO04eT BUJAETh
B IIepBYyI0 odyepeb. [aH CtpskeMmnka (Dan Strzempka), nipo-
TE3HUCT U3 IPYToro oTAeIeHUA Kopropaiuu Hanger, HaXops-
merocd B Capacore, mrat ®ropua, OYTH BCIO CBOIO JKU3Hb
XOAUT C UCKYCCTBEHHOM HOT'OH, C TOTO JHS, KOT/la B BO3pacTe
qeThIpex JeT OH II0ITaJI IO/ FTa30HOKOCHJIKY. JIoH — KOPEHHOM
yposxkeHel] PIOpUIEI, U OH 3HAET, YTO TaKoe JTI060Bb K MOPIO
¥ ero o6uTaTeIAM.

Kapponn u CTpeMIIKa OINIaCHJINCh BCTPETUTBCSA CO MHOH
B IIOMEIIeHUY aKBapuyMa U IIPOBECTH MEHSA Yepe3 BCe CTa-
MM CBO€l HeOOBIKHOBEHHOM pa6oThl. 3a6aBHO OBLIO B3IJIfA-
HYTb, KaK OHU CMOTPSATCA BJBOEM, HACTOJIBKO HE II0XOMKHE
ApyT Ha apyra: Kapposi — XyaomaBblil, JIerkuit, abcosoT-
HO JIBICBIH, ¢ 6eJioii 6opoaoit 1 CTpKEeMITKa — BBICOKUIH, 3a-
TOpeJbIf, COTUIHOTO TeJIOCHokKeHuA. Koraa Mbl ITOAOIIIHN
K Gacceliny c genbduHaMu, CTpKEMIIKA IEPEerHyJIcsa Yyepes
repua U NoNpuBeTCTBOBal BuHTep: «([IpuBeT, KpacoTka!
Kaxk gema?»

3a mociesHUE HATH JIET 9THU JIBOE IIPOBEJIU GeccueTHOoe
MHOKECTBO YacOB, CTOS 3/IeCh, PAJOM C aKBapuyMoM BuH-
Tep. OHa ObliIa He II0X0Ka HYU Ha OJJHOT'0 U3 ITAIJUEHTOB, C KO-
TOPBIMU OHHM UMEJIH JeJIO IO CUX II0P, I03TOMY IIepBOH 3a/1a-
4el 1151 HUX ObLIO IIOHATH, Kak pa6oTaeT ee Tejo. Kapposa
u CTpKeMIIKa IPUCTYITMIIN K yCKOPEHHOMY Ky pCy U3y YeHUA
nenbPUHOB, YUTAA KHUTY 00 NX aHATOMUH U (PU3NOJIOTUH,
IIpocMaTpUBas B 3aMeJIECHHOM PeXUMe ChbeMKHU JIBUKEHUA
KHUTOOOpa3HBIX B BoZle, YTOOBI pa3obpaTbecs B UX OmoMexa-
HUKe. X0TA MIPOTE3UCTHI, paboTalolmue ¢ 3JKUBOTHBIMH, MO-
TYyT OPUEHTHUPOBATHCA U HA YEJOBEYECKYI0 MEJIUIINHY, BCE
PaBHO ycriex TpeGyeT CBOEro pojia BAOXHOBEHUA. 3HAA JIUIIb
TO, KaK CO3JIal0TCA UCKYCCTBEHHBIE HOT'U JJIA JIOJEH, eaBa
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JIU IPOJIBUHENIbCA AAJIEKO Ha IO PUIIE U3TrOTOBJIEHUA IIPO-
Te3a CJIOHOBbEM HOT'M UM cobadbel sanbl. Tak 4To mpoTe-
3WCTBI 9aCTO MOJOJTY MOJAEINPYIOT KOHEYHOCTH KaKJIOTO
JKUBOTHOTO, CO3/IaBas UX BCAKUHN pa3 II0 UHAWBUYAJIBHO-
My AU3aiHYy.

B cirygyae BuHTep 0CHOBHOM IJIaH Ka3aJjcd JOBOJIbHO IIPO-
cTteIM. Kappoit u CTpikeMITIKa pemuiIn co3gaTh IiacTMac-
COBBIM XBOCTOBOU INIABHUK, KOTOPBIM MOMKHO ObIJIO ObI Ha-
JeTh CBEpPXy Ha TO, YTO OCTAJOCh y BUHTep oOT «cTebas»
XBOCTa — MYCKYJIBHOTO TsKa B 3a/{HE II0JIOBUHE TeJla JeJb-
¢uHAa, 06GBIYHO TAHYIIETOCH OT CIIMHHOTO IVIABHUKA J0 XBO-
croBoro. OCHOBHad ke IpobyieMa 3aKJoJyajachk B TOM, UTO
HYJKHO OBbLJIO HAJIEKHO 3aKPENUTh IIpoTe3 Ha 06pyOke. BuH-
Tep, Kak U 0601 Aeb(UH, BO BpeMs IJIaBaHUA MOIJIA I PU-
JIOJKUTH K CBOEMY XBOCTY COBEPIIIEHHO Uy/IOBUIIHOE YCUIUE,
HO OHA HM 3a 4TO He cMorIJla 6bl Harpy3uTh XBOCT BCEM Be-
COM CBOEro TeJja, KaK 3TO IIPOUCXOAUT C JIIOJbMHU, HOCAIIH-
MU HOKHBIE IPOTe3kl. «Bojia, — HanoMuHaeT MHe CTpikeMII-
Ka, — COBEpIIIEHHO MHafA Cpejia, YeM Ta, K KOTOPOM MbI IIpU-
BBIKJIM». A 9TO €Ille CJIOKHEe — KOKa y eJ1b(UHOB OYEHb
CKOJIb3Kas, YYBCTBUTE/JbHAA U HEKHadA, €€ KpalHe JIerKo
HOBPEUTE.

C mex nop Kak BuHmep Hayana
HOCUMb UCKYCCMBEHHbIU X80Cm,
ee CK0/1u03 npakmuyecku
gbinpasuscsa, u menepsb Kappon
Hadeemcs, Ymo npomes

8 coyemaHuu ¢ GuskKys1emypHol
mepanuel NomMomem camke
desbduHa NpoIUMb 00/12YH
300p08YH WU3Hb

Jlrogu c mpoTe3aMu OOBIYHO HCIIOJB3YIOT MATKYIO IOJ-
KJIAJKy, YTOOBI CO3JaTh MNPYKUHANIYIO IIPOCIOUKY MEiK-
1y oOpyOKOM M IIPOTE30M U 3aIUTUTh CBOIO KOKY. Kappoi
u CTpikeMIIKa IIOHUMAJIHM, YTO U 3/IeCh IOTPebyeTCs 4TO-TO
B 9TOM poje. Pasymeercsi, craHAapTHBIE MaTepHaJbl, UC-
OJIb3yeMBbIe YeJIOBEKOM, 3/1eChb ObI He ogonuty. [yiss Bunrep
OHU JIOJIKHBI ObLIIU N306PECTH HEUTO COBEPIIEHHO HOBOE —
MaTepua, KOTOPBIH ObLJI ObI ¥ JOCTATOYHO MATKUM, YTOGHI
3aIIUTUTD €€ KOKY, W JOCTATOYHO KJIEHKUM, 4YTOOBI Kpell-
KO JIepiKaThCA Ha CKOJIb3KOM IIOBEPXHOCTH, U BIIOJIHE IIPOY-
HBIM, 4TOGBI BBIIEPIKATD €3Ke/JTHEBHbIE HATPY3KU U IIEPErpy3-
KU B 6acceriHe, HAIIOJHEHHOM COJIEHOM BOJOM.

OHMU 1103BajId Ha IOMOII[b UHIKEHEPA-XUMUKA, U TOT J0J-
ro GUJICA HaJl YCOBEPIIEHCTBOBAHUEM I'eJIEBOM IIPOKJIAIKH,
OGBIYHO MCHOJIB3YEMOMU /IS YeJIOBEYEeCKUX IIPOTE30B, B IO-
OBITKE CO3JaTh YTO-TO Gosiee moaxoAsAiee A AeabdUHA.
IlepBble HECKOJIBKO MPOTOTHUIIOB Ka3aJNUCh MHOT006ena-
IIMMH, HO UX HAJIC}KHOCTD ¥ PYHKIIMOHAJIBHOCTD GHIJIN HU3-
KHMU, a 3aTeM II0CJIeI0BAJI PAJ KaTacTpopUUIeCKUX Heyaad,
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BKJIIOYAs II0MKAp Ha CKJIaje, CHAaJUBIINN 3JaHUE AOTJA.
(«Hy, aTO OBLT COBCEM HEGOJBIION CKJIAJ» — YCIIOKOHWJ MEHS
CrpxeMmnka.) HakoHen nHkeHep coobpasui, YTO HYKHO
OBLIIO CIENaTh.

«OH TIOJIy4YUJI COBEPIIEHHO HEBEPOATHBIA MaTepHas, —
pacckasbiBaeT Kappoisa, cuada BMecTe C HAMH B KOMHaTe
COTPYAHUKOB aKBapuyMa, yYUBIINX BuHTep ninasatbk. OH
NPOTATUBAET MHE YTO-TO BPOJ€ IIMPOKOTro IIJaHTa U3 pe-
3MHOOOpPA3HOro reiyid, 6eJ0ro IBeTa, Ha OHIYIb KJIEWKOIo
U KaKOr'o-TO TPSICKOro, Hanogobue xosnoana. bomabIre Bcero
OH HAIIOMHMJI MHe GJIIO/I0 U3 JKapeHHOI'0 B TeCTe KajJbMapa.
TexHUYecKoe Ha3BaHUE 3TOr'0 BEIleCTBa — TE€PMOILIaCTUYe-
CKUH 371aCTOMEP, T.€. CMECh ILJITACTMACCOBBIX ITOJIIMEPOB, KO-
Topas U3HAYaJIbHO HAXOAUTCSH B JKUJKOM COCTOSTHUU U IIPU
HarpeBaHUU MOXKeT ObITh COPMHUPOBAHA B U3/I€/IHE JIIOG0T0O
pasmepa u au3aiina. Ho BooO61ie-To Bce 30BYT €ro MHade —
«ieabPUHUH reiapr. Crema IpogeMOHCTPUPOBATh CBOHMCTBA
HOBOTro noiauMepa, Kapposa 6epeT MoJIOCKY OKOJIO IIOJIyMe-
Tpa JAJUHON U IPOTATUBAET APYroi ee koHell CTpKEMIIKE.
ToT HaunHaeT NATUTHCA Ha3aja. MeTp, ABa, TPU — MaTEPU-
aJ1 Bce emle pactarubaercda. TyT KappoJun orniyckaeT cBoi
KOHEIl, ¥ OH CO CBUCTOM JIETUT 4Yepe3 KoMHaTy. CTp:KeMIIKa
MOJHUMAET II0JIOCKY — OHa BBINIAJAUT KaK HU B YeM He ObI-
BaJio, abCOJIIOTHO HOBOM, He pacTAHyToM. O6a Bpaya npo-
CTO CUAIOT, U  IOHMMAaI0, YTO BCE 3TO — XOPOIIIO OTpeIe-
TUPOBAaHHOE IIpeAcTaBieHUe. ['enp criocob6eH OBITh U IIpe-
KpacHBIM aMopTusaTopoM: KappoJsr geMoHCTPUpPYET 3TO,
06epHYB MaTepraJj BOKPYT CBOEH PYKH U HaHeCd 110 Hell He-
CKOJIBKO CBUPEIBIX yIAPOB THAMKEI0MN AepeBAHHON KOJOTYIII-
kKoit. [loTroM ycMexaeTcsa M IPOTATUBAET MHE JJIA OCMOTpa
COBEPIIEHHO HEIIOBPEKJEHHYIO PYKY.

MaaBait Ha 3g0poBbe!

Tenepr BuHTep — ONBITHBIM ILJIOBel, HpodeccuoHab-
HO BJIQJEIONIIUN CBOMM HCKYCCTBEHHBIM, HO IIOJTHOpa3Mep-
HBIM U aHAaTOMUYECKU KOPPEKTHBIM XBOCTOM. YTOOBI HAa1€Th
YCTPOMCTBO Ha TYJIOBUILE Jelb(pHUHa, COTPYAHUK aKBapHUYy-
Ma IoJKeH 6a1aHCUPOoBaTh, CTOA Ha IIaTdopMe, Io/IBEIIeH-
HOH B 6acceliHe, rje mjiaBaeT ;KuBoTHoe. [1o ogHOMY ero cio-
By BuHTEep npuHUMaeT clrleruaabHYy 0 103y — HOCOM KO JTHY,
BBICTaBUB HaJ| IOBEPXHOCTBIO BOJIBI OCTATKU XBOCTA. 3aTeM
COTPYAHUK HaJeBaeT Ha 06pyOGOK pyKaB, U3TrOTOBJIEHHBIN
M3 TOI'O0 CaMOro «JAeJb(pUHbEro reJsis», U TOJIbBKO IIOTOM CaM
npoTtes, KoTopblii Kappomn u CTp:KeMIKa TIATeIbHO CKOH-
CTPYUPOBAJIHU IIOCJI€ aHAJIN3a HECKOJIBKUX IIPOCTPAHCTBEH-
HBIX MoJieJIel U CKAaHUPYIOIINX N300paskeHnt Teaa Bunrep.
ITpoTe3 nMeeT ru6KOe IIPOPE3NHEHHOE «THEe3/10», KOTOpPOoe Ha-
JleBaeTCs MOBEPX 3aIMUTHOIO I'eJisi Ha OCTATOK CTBOJIOBOM Ya-
CTU XBOCTA, IIJIOTHO OXBAThIBaf €ro. «"He3/10» 3aTEM CyKaeT-
¢ B UIMHHYIO U Y3KYIO II0JIOCY, C/IeJIAaHHYIO 13 KapOOHOBOI'O
BOJIOKHA, K KOTOPOU Kpenutcs 60J1TaMU HapHbBINA XBOCTOBOM
IJIaBHUEK. Besd cucTema Jep:KUTCA Ha BAKyyMe — II0 TOMY 3Ke
NPUHIINILY, KaK KPEIATCsA Ha CTeHEe BAHHON KOMHATBI KPIO4-
KU WU MBUJIBHUIIBI HA IIPUCOCKAX.

XOoTA 3TO CJIO¥KHOE YCTPOMCTBO — MOJIe]Ib HACTOSIIEro
XBOCTa JAeabdHuHA, OHO CAEJaHO U3 CAMbIX pa3HOOOpa3HbIX
MaTepuaJioB, He UMEIOIINX HUKAKOTrO OTHOIIEHUS K ecTe-
CTBEHHOM IIpUpPoOJie, U 3a BUHTEp TIIATENIbHO CIEAT, KOTAa
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Ademu ¢ uckyccmgeHHbIMU
PYKAMU U HO2AMU pe2y/ISpHO
e30am kK BuHmep 8 2ocmu,

U MHO2UX U3 HUX npuz1dwdiom
cnycmumocs K Heli 8 6accelH.
[To006HAs scmpeyd 08yX HUBbIX
Cyuecmes mowcem meopume
yyodeca ¢ ncuxukou pebeHKd

OHA MOJb3yeTcA IPoTe3oM. [lepcoHan akBapuyMa JOJIKEH
OBITH YBEPEH B TOM, YTO MCKYCCTBEHHBIU XBOCT HE HAUHET
BHE3aITHO COCKAJIb3bIBATh MJIM HE 3aIeITUTCA 32 YTO-HUOY b
Ha aHe 6acceiiHa. Tak yTo BUHTEp He HOCUT CBOU HOBBIU
XBOCT IOCTOSAHHO. Kak mpaBmJIo, 0HA UM MOJIB3yeTCs, KOTaa
paboTHUKU aKkBapuyMa 3aHUMAIOTCS C HEH CIIelMaJIbHBIMU
yIpaKHEeHUAMH, HallpaBJICHHBIMH Ha OCBOEHHE NPaBUJIb-
HOH I03BbI IPU IJIABAHUU U Ha YKpeIlJIeHue Mblil. [Tpores
MOAJEPKUBAET II0O3BOHOYHUK JieIb(UHA B IPABUJIBHOM II0-
JIOKEHUH, U, UMesd ero Ha cebe, BuHTep JeficTBUTEIBHO Ma-
meT UM BBEPX M BHU3, a HE U3 CTOPOHBI B CTOPOHY. «IIpo-
CTO He Hapajyelmbcd, TIAAdA, KaK OHa IJIaBaeT C 9TUM XBO-
cTtoM», — noBTopseT Kapposr. C Tex mop kak BunTep Hadana
HOCHUTH HCKYCCTBEHHBIH XBOCT, €€ CKOJIMO03 INPAKTHUYECKU
BBIIIPpABUJICH, U Tellepb KappoJls1 HajieeTcs, YTo IPOTe3 B CO-
YeTaHMUU C PU3KYIbTYPHOU Tepanueil IOMOMKET CAMKE JAeb-
GdUHa TPOKUTH JOJITYIO 3JOPOBYIO JKU3Hb.

HecMmoTpsa Ha Bce 3THU AOCTHUKEHUs, BuHTEp BBIHYXKACHA
6ylleT IPOBECTU OCTATOK CBOEH KU3HU B HCKYCCTBEHHOM
6acceiiHe. YBBI, 6€CXBOCTBIN AeabGUH, Ja U AeIb(UH C XBO-
CTOM, IPUAYMAaHHBIM AJI HETO JIOAbBMU, — He JIY YN KaH-
AUaT Ha BBIKUBAHUE B JUKOU IIPUPOJE: TPYAHO CKas3aTh,
KaK UMEHHO ITPOTe3 IPOABUJ GBI ce6s IIPU MHOT'0JIETHEM He-
I pepbIBHOM HCIIOJIb30BaHMUM. U emme BuHTep Bce BpeMs npu-
JIeTCS UMETh JIeJIO C TPeHepaMHM, KOTOpbIe Oy 1y T IIOMOraTh ei
oTpabaThIBaTh NPABUJIBHYIO 103y IIPH IJIABAHUH, A TAKIKE
¢ BpadaMM, KOTOpPble KOHTPOJUPYIOT IPAaBUJIBHOCTD PACIIO-
JIOKEHUS MTO3BOHKOB B ee criuHe. A Kapposut u CTpixeMnka
NPOJOJIKAIOT U3TOTABIMBATD JIJIS CBOEU OJI0NIEYHOM M0 He-
CKOJIBKO XBOCTOB B I'0Jl — B€/Ib OHA €Ille pacTeT, U KOHCTPYK-
nuio TpebGyeTcsa yCOBEpPHIEHCTBOBATH II0 MEPE M3MEHEHUS
pasMepa u nporopuuii ee tena. KoHedHo ke, OHU MEUYTAIOT
cejaTh M KapAUHAJIbHBIE YIYUYIIIeHUA B KOHCTPYKIIMU XBO-
cra. CTpeMnka 61 GbI He IIPOYb IPUAYMaTh, KAK BCTPO-
UTh B CUCTEMY BaKYYMHBIM MeXaHWU3M, KOTOPBIH GBI OTKa-
YuBaJj U3 XBOCTA BO3JyX BCAKUI pa3, kak BuHTep mameT
UM BBepxX U BHU3. KpemieHue Toraa crajo 6bl ropasjio Ha-
JIe:KHee, a IpoTe3 Ipruobpest 6bI CBOMCTBA «CaMOIIOATOHKMY.

HcTopusa c xBocToM caenana Bunrep 3HameHuTOCTEIO. Eif
TOCBAINEHBI KHUTH, BUJAECOUTPHI U JOKYMEHTAJIbHbIE DUIIb-
MbI, a B 2011 r. kmuHOKOMnaHUA Warner Brothers BbIIlyCcTH-
na 3D-¢unbpm non HaszBaHueMm Dolphin Tale, ocHOBaHHBIN
Ha 3Tol ucropuu. Ilporesucra (UaM, Kak Ha3bIBAeT €ro
Kappomi, «cymacmenniero y4eHoro») B HeM ceirpaj MopraH

®pumaH (Morgan Freeman). CaiiT 1 cyBeHUPHBIII MarasuH
MOPCKOTo akBapuyMa B Kinupyorepe 6UTKOM HaGUTHI Bellla-
MU ¢ u3obpaxkenueM BuHTep — ¢y T60JIKaMU, OTKPBITKAMU,
MarHUTUKaMU U UTPYIIEYHBIMHU JleIbPUHAMU, Y KOTOPBIX,
KaK 1y BunTep, HEeT XBocTa.

OnHako BUHTEP — He TOJIBKO UHCTPYMEHT B PYKaX OIIBIT-
HBIX MapKeTOJIOTOB; OHA cTaJja INPEeJBECTHUKOM 3PBI IIPO-
TEe3UPOBAHUA U II0JIb30BAHUA IIPOTE3aMHU. [[eTH C UCKYC-
CTBEHHBIMU PyKaMU ¥ HOTAMU PeryJIspHO e€3JAT K Hell B ro-
CTH, U MHOTUX U3 HUX IIPUTJIAIIAI0OT COyCTUThCA B 6acceiiH
K BunTep. Kappos ropoput, 4To nogo6Had BcTpeda ABYX
JKUBBIX CYIIECTB MOMKET TBOPHUTB Uyjeca ¢ IICUXUKOU pe-
GeHKa.

JIroasaM, MOTEPABIIUM PYKY WM HOry, BuHTEep moMoria
no-gpyromy. Ilo Mepe Toro Kak cjaasa O «IeJb(PUHBEM Tejie»
pacrpocTpaHsIach 110 CBETY, IIPOTE3UCTHI CTAJIN PEKOMEH-
JI0oBaTh €T0 U JJ1d Jiofeil. 'elb, KOTOPBIN AeP:KUTCA Ha I10-
BEPXHOCTH TeJja ropasfo Jydlle, 4eM oObIYHBIE MaTepHua-
JIBI, IPUMEHSABIINECSA JI0 CUX IIop, IToka3a cebda oco6eHHOo
XOPOIIIO IIPY UCIIOIb30BAHUU ITAIlUEHTAMU, KOTOPbIE aKTUB-
HO 3aHUMAIOTCH CIIOPTOM: OH HE CIIOJI3a€T C KOXKHU JlasKe IIPU
CMJIBHOM NIOTOOTAeNeHUU. CTPKEMIIKA, CTPACTHBIM JI106U-
Tenb roabda, caenalicad NPUBEPHEHIIEM HOBOTO MaTepHa-
JIa Cc IIEPBOTO e pasa, Kak IIoIpo6oBaJl ero co CBoei UCKyC-
CTBEHHOM Horoi. «Ero ajireauBHast CIOCOGHOCTL — 3TO 6J1a-
ro, o0co6eHHo 3/71ech, Bo dopuie, — roBopuT oH. — Eciii Bam
IpeJCTOUT IIPONTH 3a MapTHIo 36 TyHOK, Ballla KOa CTaHET
TaKOH e, KaK y JenbduHA, — 04eHb CKOJIb3KOoI». Kopriopa-
nua Hanger He 3aiep:Kalach U ¢ Ha4aJIoM IIPOAAK MO JIOKEK
JUIA IIPOTE30B U3 «rejisd BUHTEp» — OHU IPEKPACHO ITOAXOAAT
BCEM, HAYMHasA OT 11-JIETHUX A€BOYEK U 3aKaHYUBas OINBIT-
HBIMHU TPHUATJIOHHCTAMU. «JleueHue s KUBOTHBIX OKyHIaeTcd
cTopullelt, — He ycTaeT NOoBTOpATh Kappoi1. — Msbl yuumes
04YeHb MHOTOMY, pa6oTas ¢ HUMID. |

Mepesoo: B.3. Ckeopyos

AOIMNO/NIHUTE/IbHBIE UICTOYHUKH

® Winter’s Tale: A Dolphin in Distress. John Barry in Tampa Bay
Times, December 7, 2008. www.tampabay.com/features/humanin-
terest/article927462.ece

B Winter: The Dolphin That Could! A documentary produced and
directed by David Yates and Steve Brown. On DVD. Clearwater Ma-
rine Aquarium, 2010.

B O ApyTUX KUBOTHBIX, /18 KOTOPBIX YYeHbIe padpaboTalu U co3-
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KOrHUTUBHDBIE HAYKU

KoHcTtaHTuH Bnagnmunposny AHOXUH — JOKTOp Me-
AVUUHCKUX HayK, YneH-koppecnoHaeHT PAH n PAMH.
Bo3srnaensaet otgen HenpoHayk HBUKC-ueHTpa HUL
«KypuaToBCKMI MHCTUTYT». O61acTb HayUHbIX MHTepe-
OB — 6MONOrnyecKme OCHOBDI BbICLIVX QYHKLMIA MO3-
ra: no3HaBaTesIbHOWM AeATENIbHOCTU, MaMATU, CO3HAHWA.

CMPABKA

O KoeHUMUBHbLX UuccaedosaHusix 8 Kypuamosckom
HBHKC-ueHmpe u 8 coepemMeHHOIl Hayke 0 Mo3z2e

8 UeJ1oM HaM pacckasa pykogsooumesas omaoesieHuUs.
Hellpodu3uoo2ul U KOZHUMUBHbLX Hayk HUI]
«Kypuamosckuil uHcmumym» ujieH-KOppecnoHOeHm
PAH u PAMH KoncmanmuH Baradumuposuu AHOXUH

Mo3HaTb cBO MO3r

EcTep ABe KIIOYEBBIe IIPOGIEMBI HAyKHU, IIPO-
PBIB B KOTOPBIX MOKHO OKHU/IATh B OuIviKaIe
20 seT: cTpoeHue BeceieHHOM 1 6HOIOTYeCKUe
OCHOBBI CO3HAaHUA. B IIepBOM BoIpoce yiKe Cy-
mecTByeT pabodas Teopusa — CraHaapTHad
MoJenb. B uccieoBaHuAX Mo3ra Bce ropasjio
cioxHee. ViMesa pa3BUTYIO TEOPHIO MaTepUU
U QyHAAMEHTAJIbHBIX B3aUMOJAEWCTBUNA, MBI
JIO CHX IIOp He UM€eEeM yI0BJIEeTBOPUTEILHOMI Te-
OpPHU MO3ra M HEPBHBIX OCHOB CO3HaHUsA. OgHa
U3 IVIaBHBIX IPUYUH COCTOUT B TOM, UTO pellle-
HHE 3TOH Npo6aeMbl 3aBUCHUT OT YCUJIHNH Tpa-
JUITMOHHO JAJeKUX APYT OT APYyTa AUCIIUIIIUH.
dusocod HUIM ICUXOJOI HE MOMKET PEUIUTh
npob6yieMy, T.K. OHa 3aBUCHUT OT 3HAHUM 0 pabo-
Te Mo3ra. Ho aTa Teopus He MOKeT ObITh chop-
MyJHpOBaHa U Ha A3bIKE HEMPO(DU3NOJIOT U —
IPOLIECCOB U CTPYKTYP MO3ra y KaKoro-To BUAa
JKUBOTHBIX, HAIIpUMeD 4eJIoBeKa. Mo3T pa3HbIX

maii 2013 | www.scientificrussia.ru

BUJIOB KMBOTHBIX C COBEPIICHHO Pa3JIUYHBIM
CTPOEHHEM CHOCOGEH K CXOJHOM KOTHUTHUBHOMN
AeATeNbHOCTH, II03TOMY Heobxonuma pyHaa-
MeHTaJIbHadA, KeJlaTeJIbHO MaTeMaTHh4ecKas
TEOpUs CO3HAHUA JJI PA3HBIX MaTePHUaJIbHBIX
HOCHUTeJEeN, BIUIOTh JI0 UICKYCCTBEeHHBIX. OfHa-
KO MaTeMaTHUK WJIN (PU3UK-TEOPETHUK He 3Ha-
eT Tex (aKTOB, KOTOPHIE JOJKHBI COCTAaBUThH
dyHIaMeHT IToA0GHON Teopuu, a paboTaoui
c ToA06GHBIMU (paKTaMH KJIETOYHBIN HeHpo6u-
OJIOT HE MOKET BBICTYIIUTBH dKCIIEPTOM B 06J1a-
CTH aHaJIUTU4YeCKOU ¢umiaocodpruu CO3HAHUA.
ITonyyaeTrcsa, 4To mnpobieMa IPUHAJIEKUT
BCEM 9THUM M MHOTHM JPYTUM AUCLHUIINHAM,
HO HU OJHOHM M3 HUX B OTHAEJIBHOCTH, T.€. CUU-
TaeTCd MEXKIANUCIUILIMHAPHONH. OJHAKO B MEK-
JAVCHUIUINHAPHOM COTPYJHHYECTBE KaMKIbIN
M3 IpeJCcTaBUTEIeH HAyK OCTaeTCHA Ha CBOeU
TEeppUTOPHHU. 3/IeCh Ke caMa ITpobiemMa TpaHC-
dopMupyeT yUEHBIX, UX 3HAHUS, METO0JIOT'HIO,
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Hay4HbI€ IToAX0Abl. IHOTAa TPe6yIoTCA roAbl, IPEeXAE YEM
Y4YeHBIN CMOKET OKa3aThbcd «B IIpobseMer. U Aj1a aTol ocie-
J0BaTEJIbHOMN 3BOJIIOIIMH HCCIeJoBaTeled pa3HbIX AUCIU-
IJUH JO/IKHA CYIIeCTBOBATh HEKasd TOYKA KOHBEPreHIINUH,
30Ha o6penuHeHuda yeunuii. KypuaroBckuit HEUKC-1ieHTp
6611 3aAyMaH U co3naH M.B. KoBajbuykoM /18 pelleHus
MMEHHO TaKOI'0 pojila KOHBEPIe€HTHBIX NPOo6IeM, NMEIOIUX
dyHAaMeHTaIBHOE 3HAYEHUE JJI HayKU U TEXHOJIOTU Oy-
ayiero. IIpo6iieMa Mo3ra U CO3HaHUA BasKHa B 3TOM CMBIC-
JIe IO TPEM IPUYMHAM.

INepBas — 6uoMeaUIIMHCKAsA. MBI HaJleeMcs XOTh B KaKOU-
TO CTENEeHU OOJIETYUTH T€ CTPAJaHUA, KOTOPbIe IIPUHOCAT
4yejoBedyecTBY 3abojeBaHuA Mo3ra. BoJiee MoJIOBUHBI Ha-
ClIeJCTBEHHBIX 060JIe3HEH CBA3aHBlI C HAPYIIEHUSIMH €TO
¢yHEnuit. U ato He ciy4yaiHo, Beab 6osee 80% reHoB B Ha-
eM opraHuaMe paboTalT Ha Mo3r. Kpome Toro, uesose-
YeCTBO JBUKETCS B HAllpAaBJIEHUHU IIOCTENEHHOrO cTape-
HUA, U BCE OCTPee CTAHOBUTCHA IIpobjeMa HelpojaereHepa-
TUBHBIX HapylI€eHUN, BO3PACTHBIX PAaCCTPOMUCTB NaMATHU
u uHTeUIeKTa. BO3 nmporHo3upyeT pocT aTUX 3a6o1eBaHUN
K 2050 r. B Tpu pasa. JIro6ble CBEJEHUA O TOM, KaK MO3T OCY-
IIECTBJIAET CBOM KOTHUTUBHBIE QYHKIIUU 1 YTO pa3jiaKuBa-
€TCHA B HEM IIPU CTAPE€HUU, UMEIOT OIPOMHOE 3HAYEHUE A5
MUJLJIMOHOB JTIOAEN.

Bropaa ctopoHa — TexHojorudeckas. CerogHsa Mo3sr —
caMoe COBEpIIeHHOe BBIYUCIUTENbHOe ycTpoiicTBo. Jlyd-
IIM€ U3 CYyIIEeCTBYIOIIMX KOMIILIOTEPOB B 3a/jadax, KOTOpbIE
pelIaeT peajbHBIM MO3T B aJJalITUBHOM cpefie, IpU Heo6Xo-
JUMOCTHU OBICTPOM OpUEHTAIMM, IPUHATUA pelIeHUsd, 1C-
I10JIb30BAHUSA ONbITA, OTCTAIOT OT HETO 110 3 PEKTUBHOCTH
Ha IIeCcTb-ZeBATh NOopAAKOB. Halr Mo3r croco6eH K IIOTpA-
carolle 6bICTPOMY IOMCKY B OTPOMHBIX MAacCHUBaX JAHHBIX,
pacrno3HaBaHUIO U paboTe B «3allyMJIEHHON» cpefie, MaCCUB-
HBIM NapaJlleIbHBIM BbIYUCIEHUAM, IINPOYAHIIIEMy acco-
nUaTUBHOMY OOGy4YeHUIO, KaTeropusanuu, abCcTpaKknuaM,
3MOLMAM U YyBCTBAM, 3aTpaduBas Ha Bce 3TO 0KoJo 30 BT.
CaMpble COBEPIIEHHBIE CyIIEPKOMIIBIOTEPEI, CIIOCOGHBIE MOJIE-
JINPOBATh JIMIIb YACTh U3 3TUX QYHKIUN, IOTPEOIIAIOT Me-
raBaTThl 9HEPIUM, JOCTATOYHBIE AJIs dHeproobecrnedyeHus
He6oJIBIIOr0 ropoja.

Jlasxe Majgas yacTb TOrO, YTO JieJIaeT HaIll MO3T, BOILIO-
IeHHad B TEXHOJIOTHH, CIIocO6HA TpaHC(OpMHUPOBATH 006-
LIECTBO, IIPOMBIIIJIEHHOCTD, 9KOHOMUKY M KM3Hb KaKJI0-
ro 4yejioBeKa. DTO HeceT B cebe elne 60JbIINN TEXHOJIOTUYE-
CKHMH IOTEHIIMAJI, YeM KOMIIBIOTEPHAA PEBOJIIOLUA IT0JIBEKA
Hasaj,.

TpeTba cTOpOHA B HAIIMX UCCIEAOBAHUAX MO3Ta — BO3-
MOKHO, caMasd BaxHasdA. PpaHcuc Kpuk, COOTKphIBaTE b re-
HETHUYECKOTr0 KOJia, IOCBATUBIIUH ITOCTIeJHUE 25 JIeT dKU3HU
pacmndpoBKe HEHPOHHBIX KOAOB CO3HAHUS, UcaL: «B Mac-
mrabe MCTOPUM YeJoBe4YeCTBAa OCHOBHOH IpeAMeT Hayd-
HBIX MCCJIEJOBAHUI MO3Ta COCTOUT HE IIPOCTO B IOHMMaHUU
M JIEYEHUU Pa3JIAYHBIX MEJUIMHCKUX COCTOSHHUM, KAKUM
6Bl BaXKHBIM 3TO HU ObLIO, a B IIO3HAHUU YEJIOBEKOM MC-
TUHHOU NPUPOALI cBoeH Ay, M3ydas To, Kak, 1o cJIoBaM
H.II. TTaByIOBa, «MaTepUs MO3Ta IPOU3BOAUT CyO'bEKTUBHOE
SIBJIEHHE», MBIl CTPEMHUMCSH IOHATH, KTO Mbl TaAKHE, OTKyAa
MBI IPUIIIN, KaK YCTPOEHO HAIIIE «sI».
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BaBunoHckasa 6mbnuoreka

B oxHOM m3 HeGOJBIINX paccka3oB bopxeca roBOpPHUT-
ca 06 orpomMHOIl BaBuiaoHCKoM 6ubinoTexke. ABTOpP Ha3bI-
BaeT €€ TAKKe BCEJECHHOM, cocTodAleld U3 6€CYUCIEHHOTO
MHOK€eCTBa KOMHAT, 3aIll0JJHEHHBIX IKadaMu ¢ KHUTaMH,
B KaKJI0M 13 KoTopbIX 400 cTpaHUI], Ha Ka/JI0OU CcTpaHU-
e 40 crpoyek 13 80 6yKB, a 00IIIee YMCI0 3HAKOB /I ITHCh-
Ma paBHO 25. Bo Bcell 6u6amoTeKe HET ABYX OJMMHAKOBBIX
kHUT. CaM aBTOp YTBEPKIAAET, YTO 6UbIHoTEeKa Gecripeiesb-
Ha. OHTY3UAaCThI BBIYHMCIEHUN OJCYUTAIN, YTO €€ pa3Me-
pBI IIPEBOCXOAAT 00b€M BUAMMOM BcelleHHOH IpHMepHO
B 10611338 paz. Bot yxe 400 neT, nmuiretr Bopxec, kak j1oau
PBIILYT II0 KOMHAaTaM OMOGJINOTEKH B IIOMCKAX Pas3rajKy ee
TalH, TeopUH GUOINOTEKU U €€ IIPOUCXOIKICHUA.

A nymaro, metadopa 6ubIMOTEKH CKPBIBAET 3a CO60i BCe-
JICHHYIO COCTOSIHUM HaIllero CO3HAaHUsA, II0JIHOe coOpaHue
BCEX BO3MOKHBIX IPOMU3BEIEHUI HAIlero Mo3ra. A To, KaKU-
MU KOIaMH 3aIITMCAHO COIEPIKaHNe 9TUX KHUT» B CETAX HEPB-
HBIX KJIETOK, U COCTaBJIIET OCHOBHYIO ITpo6JIeMy JIJIsI COBpe-
MEHHBIX HccieoBaTen el Mo3ra. Mbl 3HaeM TOJIBKO HadaJlb-
HbI€ YCJIOBHA dTOTO KOJA: HAIIl MO3I' COAEPIKUT IPUMEPHO
86 MJIpZI HEPBHBIX KJIETOK, KamkJasa MOKET UMeTh 10 10 ThIC.
KOHTAKTOB C JIPYyTUMH KJIETKaMH, KOJIMYECTBO CBA3€H B Ta-
KOU CeTH NUCYHCJIAETCA COTHAMHY TPUJIJIMOHOB. 1 aTa cucrema
IOCTOSHHO paboTaeT, TaK YTO CUT'HAJIBI, ITIOCBLIa€Mble KasK-
JIBIM HEPOHOM JIPYTHM CBOHMM «cob6eceJHUKaM», BAPbUPYIOT,
U 3TO TOe HeceT cMbIcibl. KondecTBO BO3MOMKHBIX KOMOU-
HaIWi aKTUBHOCTH, KOTOPYIO MOKET FeHEpUpOBATh TaKas
TUTaHTCKAfA CeTh, UICYUCIIAETCA NUPpaMU, ITPEBHIIIAIOIIIMU
YHCJIO 9JIEeMEHTAapHBIX YacTUI] B U3BeCTHOH BeesnenHoit. I'e-
TO B aKTUBHOCTH 9TON TMIIEPCETHU U CKPBIT TOT CAMBIF KOMOU-
HaTOPHBIU KOJ, KOTOPBIY MBI UIIEM.

B BaBuioHCKOM 6M6IMOTEKE BO3MOMKHBIX COCTOSTHUIN Ha-
IIEro MO3ra, MBICIUMBIX «KaJ[pOB» €0 CO3HAHUs, eCThb, Ha-
npuMep, Bce KaJpbl (GUIBMOB, KOTOPbIEe MbI BUJIETIH, U TEX,
KOTOpBIe Korja-mnbo 6b1au uan 6yAyT CHATHI. B aTUX mO-
TEHIUAJIBHBIX KOMOMHAIIUAX aKTUBHOCTH — 006pasbl Bcex
BCTPEYaBIINXCA HAM JIIOZIeH U TeX, KOTOPBIX MBI €llle YBU-
UM, BOOOIe BcCeX JIIOeld, KOTOpbIe JKUIHU U OYAYT KUTh
Ha 3eMJjie. Bo3aMOMXHBIE IOCIEA0BATEIBHOCTA AKTUBHOCTH,
«MEeJIOAUM» 3TOTO CyIepopKecTpa Mo3ra COAep:KaT Bce KOr-
a-11ub0 COUMHEHHBIE JIIOABMU MEJIOJUU U BCIO MY3BIKY, KO-
Topad enle OyaeT HanucaHa. Cpeu IIPoOYero, 9Ta HEBEPOAT-
Has 6ubJaroTEeKa MOo3ra BMeIaeT B cebs BCE CIOKETHI U BCe
TEeKCThl BaBUJIOHCKOM GUOIUOTEKU.

Kak e pa6oTaTh C TAKUMH HEBOOGPA3UMBIMHU BeJIMYNHA-
MU, C TAKOH HEMBICIUMON CJIO¥KHOCTBIO? OQUH BapUaHT —
MmareMaTrdyecku. CeroaHsa Mbl UMeeM TOJIbKO OHY AeHCTBHU-
TeJIbHO MaTeMaTHUYECKYI0 TEOPHIO JJIsI pACUETOB CO3HAHMUA,
TaK HA3bIBAEMYIO «TE€OPHI0 MHTETrpPHpPOBaHHON HMHpOpMa-
U, pa3paboTaHHYI0 HEHPoOGHUOJIOroM U3 BUCKOHCHHCKOTO
yHuBepcureta B Maaucone [Jsxynuo Tononu (Giulio Tononi).
CyThb €e 3aKJI0YaeTcA B TOM, YTO CO3HAHHE B CETH — 3TO
uHpoOpMangd, KOTopas BOSHUKAET CBepX MHPOpPMAaIlH, CO-
Jlep:xaleiica B U30JIMPOBAHHBIX B3aUMOJEHCTBUAX €€ Ya-
cTell — JI00BbIX ee 9JeMEHTOB, TPYII M KOMILIeKCcoB. [loa-
TOMY KOpa FOJIOBHOTO MO3ra, I'/ie BCe CHJIbHO IIeperjeTeHO,
TaK HyKHa JJI5 HAIlleTo CO3HAHUSA, C Hel CBSA3aHBI BBICIIINE
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GYHKIIMHA MO3ra, a MO33KE4YOK, IJle HEPBHBIX KJIETOK B He-
CKOJIbKO pa3 6oJjbllle, YeM B KOpe, HO OHU paGoTaioT BpPo3b,
He CBA3aHHBIMH JPYT C IPYTOM MOAYIAMU, HE UMeeT JJIS CO-
3HaAHUSA 0cO00ro 3Ha4YeHUA. [Ipu MOBPEKICHUAX MO3KEUKaA
HaCTyHaT HapyLUIeHUs MOTOPUKH, ABHIKEHHUI, HO CO3HA-
HUe [I0YTH He cTpajaer.

B 5Toll meperoBOH TEOPHUHM BAXKHBI ITOAXOABI K KOJIYe-
CTBEHHBIM pacuyeTaM MHTerpupoBaHHON nHpopMmanuu. Ee
BeJIMYMHA, 0603HaYaeMas rpedeckoii 6ykBoit @ (pu) u uame-
pAeMas B 6UTaXx, IO3BOJIAET ONPEAEIUTh HOTEHIIUAIbHBIN
YPOBEHb CO3HAHUSA JIOOBIX CHUCTEM: B3POCJIOrO YeJIoBeKa,
MJIaJieHIIa, cobaky, yepBs, po6ora. CaMas npocTas MOAeIb-
Has CUCTeMa, KOTOPYIO CErOIHA U3y4aloT YUYeHble B HelipoHa-
YKaX, HepBHAasf CUCTeMa MUJUIMMETPOBOTO Y€PBS — IOYBEH-
HOM HemaToAbl — uMeeT Bcero 302 HelipoHa. Bee aTu Hel-
POHBI U3BECTHEI, paciiudpoBaHa BCA CeTh CBA3EH MEXKIY
HUMH. OHa COIEPIKUT OKOJIO 6 ThIC. KOHTAKTOB.
BBIYUCINUTE KOJHMYECTBO HHTEIPHUPO-

BaHHON MH(pOpPMAaIIUU B TAKOU HEPB- JA
HOU CHCTeMe MOXKHO, PACCMOTPEB ’
BCe BO3MOKHBIE pa301eHNs 9TOU V/ :

CETH, Y TOT/Ia, YTOOBI PACCYU-
TaTh NOTEHIIUAJIBHBIA yPO-
BE€Hb CO3HAHUSA HEMAaTOJbI,
OJIB3YACHh BO3MOKHOCTS-
MU COBPEMEHHOI'0 KOM-
npioTepa, norpebyer-
cA NpUOIU3UTETHHO
107° eT. TakoB 06'b-
€M CJIOKHOCTH, KO-
TOPBI MBI HMeEEeM,
Kormza obpamaeM-
cd K HAIlleMy MO3ry
U €ro CTEIeHSM CBO-
6OBI.

EcTp uapyro#t mona-
XOJ: PeAyLHPOBAThb CJIOK-
HOCThb 3aJlayy C IIOMOIIbIO Te-
opuHM MoO3ra, cjaejgaB IIPU DTOM

Cy6'b€KTUBHBI ONBIT JOCTYII-
HBIM HE TOJIBKO JIJIS MaTeMaTHUYeCKUX,

HO U JJIs1 QKCIIEPUMEHTAJIbHBIX HCCHCZ[OBaHHﬁ.

Couman bHble CeT Mo3ra

MBI y:e TOBOPUJIN, YTO MO3T MOKHO pacCMaTpUBaTh KaK I'-
TaHTCKYIO HEIIDOHHYIO C€Th, — 9TO IePBbIH IPUHITUII HaIIle-
ro noaxona. PaccmoTpeHue 11060ro o6'b€KTa KAk CETH aBTO-
MaTHU4YeCKH NEPEBOAUT IIP06JIEMY B IJIOCKOCTDh (PU3MIECKON
U MaTeMaTu4decKol Teopuu. Mccieya MO3r KaK CeThb, MBI,
C OHOI CTOPOHBI, IPMMEHEM K HEMY BC€ COBPEMEHHBIE Me-
TOJIBbI 9KCIIEPUMEHTAJIbHOM HEHPOHAYKH, a C PyTroil — IABU-
$KEMCH B CTOPOHY T€OPUM MO3Ta 1 CO3HAHMUA.

OTtaenenre HeUpo@PU3UOJOTMM M KOTHUTUBHBIX HayK
KypuartoBckoro HBMKC-nenTpa 6b110 3agymano M.B. Ko-
BaJbYyKOM KaK pa3 JJIA TOro, 4ToObl pacmindpoBLIBATH
KO bl HEIPOHHBIX ceTell moara. IToaToMy nepBas ero 3aga-
4ya — paspaboTaThb HOBbIE 3KCIIEPUMEHTAJIbHBIE IOAXOHbI,
II03BOJIAOIIME YBUAETh MO3I KaK Ce€Tb, dKCTParupoBaThb

dyHIaMeHTa/JIbHbIE IPUHIUNELL €e paGoThl, IOHATh MeXa-
HU3MEHI €€ «II0JIOMOK» KaK HapyIIeHHe paGoThI CETH.

B 3TuX mcciaeloBaHUAX MBI OIIMpPAaeMcs Ha OTPOMHBIM
OIIBIT KOTHUTHUBHON HelipoHayku B Poccuu. ImoHepckue
paboThI HAIIMX BEJIUKUX yuyeHbIX V.M. Ceuenosa, W1.II. ITaB-
noBa, B.M. BexTtepeBa, A.A.¥YxToMmckoro, IT.K.AHoxuHa
4 MHOTUX JPYTUX 3AJIO¥KUIU OCHOBBI U3yUYEHUA ME€XaHU3-
MOB BBICIIMX (PYHKIMH Mo3ra. B unciie aTux pa6oT u Teopusd
QYHKIMOHAIBHBIX CUCTEM, KOTOPOX MBI IT0JIb3yeMCA B Kade-
CTBe BTOPOTOo IIPHHIIMIIA B HaIllel pa6oTe.

IIpeacraBbTe ce6e GOJBIIYIO CTPAHY C MHOTOMUJIJIHOH-
HBIM HacejJIeHWeM, OOLIMPHON TeppuTopueH, KPpyHHBIMU
1 MEJIKMMH IFOPOJlaMH, IePEBHAMM U noceJKaMu. Hamr moar
OTYAaCTH IT0X03¥ Ha TAaKO€ TOCyZlapCTBO. Y HETO €CTh CBOM pe-
cny6JInKY, palfiOHBI, METAIIOIHUCH, I/Ie COCPEJIOTOYEHEI Jie-
CATKA MUJIJIMOHOB HEPBHBIX KJIETOK. Bca

9Ta TUraHTCKasd colualbHas

\ cucTeMa oXBadyeHa pacrpe-

NeJIeHHBIMU CETAMU —
\ TPAaHCHOPTHBIMH,
GUHAHCOBBIMH,

IIPOMBIIIJIEH -

HBIMU, BO-
€EHHBIMMUA,
KOMMYHUH-
KaIluOHHBI-

MU, KpPpHMU-

HAJIbHBIMU

Kax-

U3 HUX

U T.J.
nasi

TJI06aJIbHO OX-
BaTbIBA€T BECh

MO3T — BCIO cCTpa-
HYy, HO B KamKJOM U3 rOpPOJOB
M y4acTKOB OHa IIpeJcTaBlle-
Ha JUIIb HECKOJbKUMU 3JIEMEH-
TaMH — HEPBHBIMU KJIE€TKaMH, CBOMMH areHTa-
Mu. Bce ocTasbHBIE JKUTEIN 3aHATHI B PYTUX CETAX.
Kaskgaa ceTh pemraeT CBOIO 3aja4y; BCE €€ pacChIllaH-
HBIE 110 CTPaHe YYAaCTHUKH, BO3MOKHO, HUYEro U He 3Ha-
IOT IPYT O AApyTe, HO 00'beJUHEeHbI OTHOM I1esbio. Takasd pac-
npeJieIeHHAs CEThb 9JIEMEHTOB, pa6OTAONINX COBMECTHO JJIs
JIOCTHIKEHUSA 00IIero peayiabTaTa, M eCTh (PyHKIIMOHAb-
HadA cucteMma. [IofoOHBIX ceTell B HAlllell HEPBHOU CHCTeMe
OTPOMHOE KOJINYECTBO, KOTJA-TO OHU CIIAT, KOIJa-TO — IIPO-
CBIITAIOTCS, ¥ BOTOT MOMEHT Y YeJIOBEeKa BOBHUKAIOT T€ WU
WHBIE Oy IIeHUA, 06pa3bl, MBIC/IU, IeHCTBUS, IIOCTYIIKU.

B oTHOIIIEHUU K KogaM BaBHUJIOHCKOM OHMOJIMOTEKM MO3Ta
Teoprsa GYHKIIMOHAIBHBIX CUCTEM I'OBOPUT, YTO UIMEHHO Ta-
K€ pacCeTHHBIE CETH U COCTABJIAIOT IPOU3BEACHUA 9TOU OU1-
61roTeku. X TEKCTHI HE 3alIUCAHBI B OTAEIbHBIX KHUTAX, 9TO
MIMEHHO pacIIpe/ieIeHHbIN KOJ, I/ie OTAeIbHbIe OYKBBI U CJI0Ba
B3sThI 13 MUJIIOHOB KHUT I10 BCel 6ubroTeke. TOIbKO BbI-
CBETHUBIIINCH BMECTE B 9THUX KHHUTaX B KAKON-TO MOMEHT, OHI
COCTaBJIAIIOT HEKOE €/ITHOE OCMBICJIEHHOE ITpOon3BeicHue. [Ipu
3TOM HEWPOHBI U3 Pa3HBIX obslacTel Mo3ra, 06 be JUHUBIIIHE-
¢l B TaKyI0 QYHKIIMOHAJIBHYIO CUCTEMY, HQUMHAIOT 06J1aaTh
CBOMCTBOM CIIEILIEHHOCTHU, €ANHOTO KOTHUTHUBHOTO II€JI0TO0.
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PapukanbHasa peayKuua CNOXKHOCTUN
Ms!I paszo6panu aBa GyHAAMEHTAJIBHBIX IPUHIIUIIA Opra-

HHU3aIUW KOTHUTHUBHBIX CeTel MO3ra: JI060i MO3T MOMKET
OBITH OITMCAH B BHU/IE TJI00AJIbHON HEMPOHHON CEeTH, U KO-
poBaHME KOTHUTHBHON MHGOpPMAIUU B HEH OCYIIEeCTBJIA-
eTCs pacupefesIeHHbIM, PeJAIMOHHBIM KogoM. OTHAKO MBI
He PEeIIIN IJIaBHOM MPo6IeMbl — OTPOMHOI CJI03KHOCTH, He-
B0OOOpPa3MMOro 4ucia cTeneHei cBo6o1bl B Takoi ceTu. Tpe-
THH IPUHIUII HAIIEro oAXo/a HalpaBjeH Ha paguKaJlb-
HYIO PeAYKIINIO 3TOH ciao:KHOCTH. OH CBA3aH C MeXxaHU3Ma-
MU ITaMSATH.

HcciienoBaHNA MOKA3bIBAIOT, YTO OAUHOYHBIN «Kafp» Ha-
IIIET0 CO3HAHMSA, CBOETO POJia «CTOosAYasA BOJIHA» U3 CIEIJIEH-
HOI aKTUBHOCTHU paclipe/ieIeHHBIX 110 MO3T'y HEPOHOB, IIPO-
JOJIKaeTCA oMU CeKyHAbl. CpeHAA NPOJOIKUTEIbHOCTD
JKU3HU JesioBeKa — 70 JIeT, T.e. OKoJIo 2,2 MiipA ceKyH,. OKo-
JIO TPETH BPEMEHHU MBI TPATHUM Ha COH, TaK YTO B KOHTAK-
Te C BHEIITHUM MHPOM MBI HaXoJuMcs MeHee 1,5 MJIp/ CeK.
3a 9T0 BpeMA MBI UCIIBIThIBAEM HECKOJIbKO MUJIJIUAPAOB CO-
CTOSTHUI CO3HAHUA. OTO, KOHEYHO, MHOTO, HO YK€ COBCEM
HE T€ aCTPOHOMMUYeCKHe U PHI, KOTOPhIE JaeT pacCMOTpe-
HUE BCeX NOTEHIIMAJbHBIX CTelleHel CBO60AbI MO3ra.

OnHaKO peajbHYIO PEAYKIIMIO YHCa CTeNeHel cBO6ObI
BaBUJIOHCKOM GUOJIMOTEKM MO3Ta OCYIIECTBJISAET IIaMATh.

Jnsa nabopamopHoU yMHOU MbIWU 8CA XU3Hb —
cnowHou 1abupuHm

CambIM YMHbIM 2pbI3yHOM, 06bIYHO UCNOJIb3YeMblM KAK pa3
0719 UCC/1e008aHUSA NAMAMU, CHUMAemcs Mblwb [Jo2u
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BOJIBIIIMHCTBO «KaIPOB CO3HAHU» He 3alIUCHIBAIOTCH B JI0JI-
TOBPEMEHHYIO ITIaMATb, HE OCTABJIAIOT CJIEJ0B Ha ITOJIKaX OU-
GJIMOTEKH HAIIer0 MO3Ta. DIU30bI K€, KOTOpHIE IT0ITagaloT
TyZAa, CTPYHIIMPOBAHBI B CMBICIOBBIE CEI'MEHTBHI, UTO €Ille
CHJIbHEEe KOMIIpECCHpYyeT 3aluchb. B uTore Hama namarhb
3a BCIO KM3Hb, IO-BUJIMMOMY, HAKaIlJINBAeT CyIIEeCTBEHHO
MeHbIIle MUJIJTHApPAA IIPOU3BEJeHU M, BO3MOXKHO, He 6OJIbIIIe,
YyeM YHCJIO KHUT B BpuTaHCcKo# 6U6INO0TEKe. A MO3T MBIIIIH,
uMelolei okoJio 70 MJIH HEPBHBIX KJIETOK U JKUBYILEH He 60-
Jlee Tpex JeT, T.e. 0Koyo 90 MJIH CEKYH/, BPAJ JIU COIECPIKUT
Goslee MUJITHMOHA Ipou3BeaeHUIl. OH MOKeT OBbITh IIOXO0XK
10 06'b€MYy Ha TOPOJCKYIO MJIM paHoHHYI0 6nbiamoTteky. [Ipo-
JOJIKUTENbHOCTD ¥KU3HHU YePBA HEMATOABI — JIBEe-TPHU HeJle-
1y, T.e. okojo 1,5 MiH cekyHA. Co6paHue IpoOU3BeJAeHU ee
HEPBHOI CHCTEMBI BPSAJ JIU HPEBBIIIAeT padMephl JOMAaIl-
Hel 6ubauoTeKku. ITO yiKe T€ 06 bEMBI, C KOTOPBIMU BIIOJI-
HEe MOXKHO paboTaTh He TOJIBKO TEOPETHUYECKH, HO U dKCIIe-
PUMEHTAJBHO.

KorHntom — nonHoe c06paH|/|e COUYMHEHMNI Mo3ra
Jlo cux nop, paccyxjas o6 y3iax B CETAX MO3ra, MbI TOBO-
puin o GU3NYECKUX DIIEMEHTAaX — HEPBHBIX KJeTKax. Tpu
pas3obpaHHBIX BHIIIE IPUHIUAIIA JAIOT HAM €IUHHUILY COBEp-
IIEHHO JPYToro TUIIA — PacCIpPeJeIeHHYIO II0 MO3Ty CEeThb
HEHPOHOB, CIEIJIEHHBIX €IUHBIM KOTHUTHUBHBIM OIIBITOM.
Kamxpad raxkas ceThb, OZHO COAEPIKAIeecs B IaMATH IIPOU3-
BeJIeHHe» HAIIlero MO3ra — 9TO OJAWH €ro KOTHUTUBHBIN dJIe-
MeHT. MbI 6y/ieM Ha3bpIBaTh TaKHe 3JIEMEHTBI KoraMu. B co-
BOKYITHOCTHU OHM 00pasylOT CHUCTEMY OIbITa KOHKPETHO-
ro OpraHu3Ma — ero KOrHUTOM. OTHUM TEPMUHOM MBI OyzeM
o603HavYaTh 0COOYIO CETh M3 TECHO IIepeIlJIETeHHBIX U B3aU-
MOJIEVICTBYIOIIUX JIPYT C APYTOM KOTHUTUBHBIX HEHPOHHBIX
cetreil. Kak reHoM He CBOAUTCS K IIPOCTOMY COOpaHUIO OT-
JIebHBIX I'€HOB, Hecs B ce6e MHOTOYMCJIEHHBIE PeryIsiu-
OHHBIE CBA3U MEKJAYy HUMU, TaK U KOTHUTOM — 3TO I'opaszio
GoJIbIIIe, YeM CJIOKEHUE OT/IeIbHBIX KOTOB.

KorauroMm — aByxciIofiHad ceTeBas CTPyKTypa. HrsxHUN
CJIOU — 3TO CE€Th U3 COTEH HEPBHBIX CTPYKTYP, CBOEro poja
reorpadus «cTpaHbl» MO3Ta, Ky/ja IOTrpyKeH OT/IeIbHBIN aJIe-
MEHT «00IecTBa», JXKUBYIIUU B CBOEM JIOME, B CBOEH ceMbe,
B CBOUX JIOKQJIBHBIX ceTAX. Ho ganbIie, Koraa Mbl HQUMHAEM
rOBOPUTH O IPUHIUIIAX paGoThI BCEro obIiecTna, TO Iepe-
XoaUM Ha 6ojiee BBICOKUH CJI0M. DTO U €CTh CJIOU Ipou3Bee-
HHUM 6u6anoTekn Mo3ra. B aTom ciioe kakaas u3 QyHKIIHO-
HaJIbHBIX CeTel HIKHEro cjaod o6pasyeT OJHO A1pO, OAUH
y3eJ. OTOT BEpXHUU CJION — yiKe He Tonorpaduyeckuii, a To-
IOJIOTUYECKUH. B HEM BMeCTO aHATOMUYECKUX CBA3€H Mek-
Ay y3JIaMHu-HeHpoHaMH CYIIEeCTBYIOT HH(pOpPMaIOHHBIE
CBSI3U M€Ky y3JIaMU-KOTaMU.

KOrHUTOM — NOCTOSHHO pacTyliasd U U3MEHSoIadaca
CTPYKTypa. MBI poxkjaeMcsad C pyAUMEHTAapHbIM KOI'HHUTO-
MOM, COAEpIKAIINM OYeHb HeGOJIBIION penepTyap BUIOBBIX
GYHKIMOHAIBHBIX cHUCTeM. Ho C IIepBBIX Ke MHHYT KHU3-
HU OH HAaYMHAaeT 06pacTaTh CEThIO HOBBIX, OTIMYAONIUXCH
Y KaK/I0r'0 U3 HaC KOTHUTUBHBIX 3J1eMeHTOB. C BO3pacToM OH
HaYMHaeT NePEeKPhIBAThCSA IPOLIECCAMHU CTAPEHU KOTHUTO-
Ma — pacmaja Koros, ocjIabJeHus ¥ IOTePH CBA3EH MexKIy
HUMU.

B mupe Hayku [05] maii 2013

KoHnenuusa KOrHUTOMA IIO3BOJAET BBIIBUTH KJIIOUEBBLIE
CBOMCTBA €CTECTBEHHBIX HEPBHBIX CeTel, BasKHBIE JIJIS CO3-
JaHUA UCKYCCTBEHHBIX KOTHUTHUBHBIX ceTeil. Hampumep,
aKTUBAIUA OTJAEJbHBIX Y3JIOB B €CTECTBEHHOM KOTHHUTOME
(3a cueT mepekpelnMBaHUSA HEPBHBIX YYACTHHUKOB B 3TUX
KOTHUTHBHBIX CE€TAX) CHOCOGHA BBITAHYTH 3a CO60M U3 Ia-
MATHU MHOTHE APyryue KOTH. ITO OOBACHSAET, II0YEMY MO3T
obiazaeT TakOM MOTpsAcAlomell aBTOACCOIIMAaTUBHOCTBIO.
Bo30y:KaeHue OHOTr0 Kora Yepes ThICAYM CBA3eN C APYTUMU
3JI€MEHTAMM KOTHUTOMA CIIOCOGHO MOYTH MOMEHTAJILHO BhI-
3BaTh 60raTeNIIyIO CETh ACCOIMAIIUI, OCYIIIECTBUTD JOCTYII
IIOYTH KO BCEMY ITPOIIJIOMY OIIBITY.

MBI MOKEeM TaKiKe CTABUTh HOBBIE 9KCIIEpUMEHTAJbHbIE
3aJla4uy — II0JICYETA YHCJIa KOTOB, KATAJOTU3aIli KOTHU-
TOMOB, UX CPaBHEHUS MeKAY co00M, N3yYeHUs ITaTOJOT U
¥ 6osie3Hel KorHUTOMAa. YTOOBhI HAyYUThCA AeaTh 9TO, MbI
JIOJ3KHBI HA4aTh II0-HOBOMY CMOTPETh Ha paGoTy Mo3ra.

JloBUbI HEMPOHHDbIX ceTen

CeropHs JIydIve nu3 ToMorpaguiecKux MeTOq0B CKaHUPO-
BaHUSA MO3ra 4eJOBEeKa MMEIOT pa3pelleHre OK0JIo Kybouye-
cKoro MusuMeTpa. B 1 ky6. MM KOPBI TOJIOBHOTO MO3T'a MO-
#KeT O6bITh 70 80 THIC. KJIETOK. DTO GOJIBIIION ropoj, a BO3-
MOXKHO — Y HECKOJIBKO MaJIBIX TOpofoB. Ml TaM Hac MoKeT
HHTEPEeCOBaTh JHUIIb OJUH KUTEJIb-HEHPOH, a BCE OCTAJIb-
HbIe 6ynyT poHOM. [ToIb3YyACH TPAJUIIMOHHBIMU METOAAMU
CKaHHPOBAHUSA MO3Tra, MBI II0JIyYUM KapTy 04aros, rjae OyieT
BHUJIHO, YTO B OJHUX palioHax cefiyac aKTUBHOCTH 6oJIbIIIe,
B IPYTUX MEHbIIIe. PACKPBITh 3Ty C€Th, IIOHATb UCTUHHBIE
NPUHIIUIEI ee paGoThl, JEKOAUPOBATD €€ 10 TAKUM «TeIlI0-
BBIM KapTam» He HOJYYUTCA. 3HAYUT, HAaM HYKHO BUJETH
CeThb He C MUJIJIUMETPOBBIM, a C KJIETOYHBIM pa3pelieHueM.
TonbKO TOrAa, OTCIEIUB KaKIOr0 «F'pakJaHUHA» B OTAEIb-
HOCTH, MBI CMO¥KEM IIOHATH, KTO 9TU areHThl, TJi€ OHU IKU-
BYT, YeM 3aHUMAIOTCH, KaK KOOIEPUPYIOTCH I PelIeHUs
3a/1a4 BCEro Moara.

OpuH Takoi MeTo MBI HanLIu B KoHIe 1980-x rr. B HepB-
HBIX KJeTKax paboTaloT JUIA 3allMCH HOBOM HMHOpManuu
YHUKAJIbHBIE T'eHbI. [IJI TOro YTOGhI MBICIb TN COOBITHE 3a-
¢GUKCUPOBAINCH B TAMATU HA/I0IT0, HEPBHBIE KJIETKU JOJIK-
HBI BKJIIOYUTHh CBOM I'€HETHYECKHUU anmnapaT U CHHTE3UpO-
BaTh HOBBIE Gesiku. Korsa Bel BUAUTE, y3HAETE YTO-TO HOBOE,
B MHJIJIMOHAX HEHPOHOB BAaIllero MO3ra IIPOUCXOAAT BCIBIIIIKU
aKTUBaIMU reHoMa. Eciii B 9TOT MOMEHT He JaTh CUHTE3HU-
poBaTbcs GeslKaM B MO3Te, TO IaMATh 0 COGBITHUH CYIIEeCTBY-
€T KOPOTKOE BpeMs, MUHYTHI, a ITIOTOM ucde3aeT. OJTHAKO Ka-
KHe I'eHbl HAYMHAIOT paboTaTh B HEPBHBIX KJIETKaX JJId TOTo,
9T0OBI 3alIOMHUTH HOBYIO NH(pOPMAaIINIO, He 6BIJIO U3BECTHO.

Hawm c kosteramu 13 HCTUTYTOB MOJIEKYISIPHOM GHOJIO-
TUM U MOJIEKYJIAPHOU T€HETHUKU yAaJ0Ch HAUTU 3TU I'€HBI.
OHU MoJT4aT, KOrja MO3T 3aHAT CTEPEOTHUIIHBIMU JEeHCTBU-
AMH, PyTUHOH, K KJIeTKaM He IIocTynaeT HoBadA MHpopMa-
nusa. Ho cToUT BOBHUKHYTH YeMy-TO HOBOMY, YTO TpebyeT
GopMHUpOBaHNA HOBOM KOTHUTHUBHOM CETH, KaK BCE KJET-
KU 3TOM CeTH C MaKCHMAaJbHOU JJIA MOJIEKYJIAPHONH GUOJIO-
THU CKOPOCTBIO, 32 HECKOJIBKO CEKYH/I, BKIIOYAIOT I'eHbI, KO-
TOpBIE AAIOT KOMaHAY: «3allOMHU TO, YTO IIPOU3O0IILIO CeH-
Yac, 3allOMHH CBOHX IIapTHEPOB 1o ceTr. Kamwaaa KiaeTka
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3allOMMHAaET CBOMX — M 3allOMMHAaeTCcsA BeA ceTh. Tak B Ba-
BUJIOHCKOM 6M6/IMOTEeKe Mo3ra IosaBIsAeTCcA HOBOE IIPOU3Be-
JleHUe, 3allICaHHOE Ha CTPAHUIIAX YiKe UMEIOIIUXCA KHHUT.

I'eHBI, KOTOpPbIE MBI HAIIJIM, B YaCTHOCTHU I'eH c-fos, co-
CTaBJIAIT CBOeO6pa3Hoe «GyTHIIOYHOE T'OPJIBIIIKO» B CJIOMK-
HEWINNX MOJEKYJAPHBIX CeTAX U KacKajax BHYTpU KJeT-
k. CHUTHaJIBI, KOTOPHIE IIPUXOAAT K KJIETKE H KOTOpEIE €i
HEO06XO0lMMO 3AaIIOMHUTB, YHUKAJIbHBI AJI8 KamKJON KJIET-
KU, CIIEKTP UX OYeHb BeJUK. Ho fajbiie oHU Bce CXOAATCA
Ha AApe KJIETKH, U ecJIi TpebyeTcd BBIIIOTHUTD CUTHAI «3a-
IIOMHH celdac!», To BKIIOYaeTCA OrPaHUYEHHOE YUCJO Te-
HOB, Ha3BaHHBIX HEME/JIECHHBIMU PAaHHUMU reHaMu. Kax-
JABIH pa3, Korja HepBHas KjeTKa 3allOMHUHAaeT YTO-TO, OHa
JOHA aKTUBHPOBATh OJMH U3 9TUX I'€HOB. DTO y3K0€ Top-
JIBIIIIKO, KOTOPOE 3aCBETUTCA U IIOKAKET, YTO KJIETKA BKJIIO-
quia NaMATh, T.e. HApAAY C pacIu@POBKON IeHETUYECKO-
ro MexaHMU3Ma NaMATU KJeTKU Mbl II0JIyYHUJIN YHUKaIbHBIN
UHCTPYMEHT 1 BBIAABIeHUA QYHKIIUOHAIBHBIX CUCTEM, 00-
pasyoIuxcd II0 BceMy Mo3ry. To, 4To HeMe/JIeHHbIe pAaHHHe
TeHBbl MOTYT CIY:KHUTh CBOETO POJa MOJIEKYIAPHBIMH KPIOU-
KaMH JJI BbIJIABJIUBAHUA HEHPOHOB, BXOAAIINX B KOHKPET-
HBIA KOTHUTHUBHBIN 3/IEMEHT, JaeT HaM IeJIbli Ha6op HOBBIX
IIOAXOA0B U MHCTPYMEHTOB Il 9KCIIEPHMEHTAIbHOTO U3Y-
YeHHUd KOTHUTOMA.

BsnambiBaHune KogoB MoO3ra Cc nomolybio (I)OTOHOB
HoBbIe MOAXO0ABI B UCCJIETOBAHUAX CTAJIHA BO3MOYKHBI JIUIIb
B KypuyatoBckom HBMKC-nieHTpe M oTpasalT €ro HUJeo-
JIOTUIO KOHBEPIeHIIUU Pas3HbIX AWUCIUILINH AJIS pPelleHUs
eAuHON 3ajayu. Hanpumep, uUcHoab3yemMble METOAbI HEM-
PODOTOHUKMN 1 HEUPOOIITOT€EHETUKU TPEOYIOT COeIMHEHU A
HOBEUIIMNX JOCTUKEHUN B 006JacTH aHaIu3a II0OBEJEHUS
u 00y4eHUsA, HeMpo(U3UOJIOTHUH, MOJIEKYJISAPHON GHUOJIOTUH
¥ 'eHHOM MHIKEHEepUH, jJa3epHOU (UBNKU U BOJOKOHHO-OII-
THUYECKUX TeXHojoru. Kpome Toro, Mel B3auMoJelcTByeM
co cnenuanuctamMu HBUKC-neETpa B 06;71aCTH HAHOTEXHO-
JIOTUH U MaTepHasoBeeHUd JJIA CO3JaHUsA HOBBIX CEHCO-
POB HEPOHHON aKTUBHOCTH, CO CIENUAJIUCTAMU B 061aCTHU
AnepHO-PU3NYECKUX METOIOB JJIs1 TOMOrpaduu CTPYKTYPhI
¥ CBSI3el MO3ra, C IICUXOJIOTaMHU, U3yYaOIUMU KOTHUTUB-
Hble QYHKIIUY Y YeJI0BEKa, U CIIelIuaJINCTaMM B 06J1aCTH UH-
¢dopMaIMOHHBIX TEXHOJOTHH C IIeJIbI0 BU3yaJIu3aluy U aHa-
JIM3a KOTHUTUBHBIX HEHPOHHBIX CeTel Mo3ra, ¢ MaTeMaTH-
KaMU — C IIeJIbI0 UX MoJAeJNpoBaHuA. KpaliHe BaKHO, UTO
BCE 3TU B3aMMOJENCTBUSA COCPENOTOUYEHBI B CT€HAX OJHO-
ro HAy4YHOro IIEHTPA, B OAHUX IPOEKTaXx, Ha OOIIUX CeMU-
Hapax.

B 0ZHOM M3 9TUX KOHBEPreHTHBIX IIOJIX0J0B MbI UCIIOJb-
3yeM TeHeTUYeCKH MOAU(DUIIMPOBAHHBIX MBIIIEH, B TEHOM
KOTOPBIX BCTPOEH CIeIINaIbHBIA PEIIOPTEPHBIA KOHCTPYKT,
HHAUKATOp 00y4YeHUsa HeHpoHa. ITO UCKyCCTBEHHAs reHe-
THYecKas KacceTa, I7ie B HayaJlle CTOUT PeryIaTOPHBIN y4a-
CTOK, BBIPE3aHHBIN U3 reHa C-fos, KOTOPBIA MBI UAEHTU(H-
IUPOBAJIM KaK aKTUBUPYIOIIUH B KJIETKE CUTHAJ 3aIIOMU-
HaHuA. Korza B A4po KJIE€TKU IIOCTYIIaeT CUIHAJI «3aIloMHHD,
OHa BKJIOUaeT paboTy aToro reHa. Jlajee B 3TOM Kacce-
Te CTOUT I'eH 3eJeHOro (IyopecIeHTHOro GesiKa, B3ATHIHN
Yy T/Iy6OKOBOJHBIX CBETAINIMXCA opraHuamoB. Korga 6enok

CUHTE3UpyeTCs, Mbl MOKEM YBUJETh BCe HEPOHEBI KaK 3aro-
palomyecs OTAeIbHbIE 2JIEKTPUYECKUE JIAMIIOYKHU B OTPOM-
HOM CEeTH II0 BCEeM «CTpaHe».

CreruaibHbIe HOBBIE METOJBI OITHYECKON TOMOTrpa-
¢uH 103BOJAIOT HAM pas3mIfgleTh TaKHUe WIAMIIOYKI» JTaxKe
He Ha IOBEPXHOCTH, HO BHYTPH TpexXMepHoro moara. Jisd
9TOro MBI pa3paboTaau MeTOoJ, AeJAOIUA TRaHU MO3ra OII-
TUYECKH NPO3PaYHBIMH, & BECh MO3I BHIMMBIM KaK IIPO-
3paYyHBIA KPHCTAJI, B 06’b€Me KOTOPOTI'0 BBICBEYMBAIOTCHA
MUJIJIMOHBI 3JIEMEHTOB MHTEpPeCyIolled Hac KOIHUTHBHOM
HellpoHHOU ceTu. Emie 6ojee TOUHYIO TPEXMEPHYIO KapTH-
HY aKTUBHOH CETH JaeT METO/, II0CJIOHHOTO IBYX(OTOHHOrO
CKaHHNPOBAaHMA MO3Ta C BEBICOKMM KJIETOYHBIM Pa3peIlIeHueM.

B aByX Apyrux crnoco6ax «BbLIABINBAHUA» KOTHUTHUBHBIX
ceTel peryIsaTOPHBIA YYAaCTOK IeHa C-fos BKJIIOYaeT paboTy
JIPYTUX I'eHETUYECKHUX 9JIeMEHTOB. B mepBoM M3 HUX Hax0-
JIUTCSA F'eH perenTopa, pearupyomero Ha XUMUIeCKUe CUr-
HaJIbl, HAaIIpuMep, AudTepruiftHOro TokcuHa. [Ipu akTuBanuu
KOIHUTHBHOH CETH BO BCEX KJIETKaX, KOTOPbIE B HEE BXO-
JIAIT, ¥ TOJIBKO B HUX IIOABJIAIETCSA 9TOT perentop. [Ipu BBe-
JICHUU B OPraHu3M JUQPTEPUINHOro TOKCHUHA, KOTOPBIN caM
o ce6e 6e3BpesieH, OH YObET TOJIBKO KJIETKHU C €r0 PerenTo-
POM, YHUYTOKHUB TEM CAMBIM BCIO KOTHUTHUBHYIO CETbh Iie-
JIMKOM, HO HE TPOHYB HENIPUYaCTHBIX K Hell coceneit. Mosxk-
HO IIOCTYIHUTH U TyMaHHee, eCIM BMeCTO I'eHa pelentopa
TOKCHHA BBECTH I'€H PEIeNTOpa K BEIIeCTBY, KOTOpoe OyaeT
JINIIb UHAKTUBUPOBATh IIOMEYE€HHBIE KIETKU.

Crnenyomui crioco6 BHOBb o6paniaeTcs K peBOJIOIIOH-
HBIM THGPUIHBIM TEXHOJOTUAM. MBI MOXKeM HM36upaTeib-
HO CTUMYJHPOBATh KOTHUTUBHBIE HEPOHHBIE CETH OITH-
YEeCKUMU METOAAMU. [|JIA 3TOr0 M0/ PEryJIATOPHBIN yYaCcTOK
Halllero reHa — KPIOYKa JAJIs KOIOB MOXKHO IIOACTpanBaTh
reHbl, KOJAUPYIOIINe PEeLeNTOopPbl, Aealllue KJIeTKY 4yB-
CTBUTEJBHOU K (OTOHAM, K OCBelleHNI0. KakIbIii pas, Kor-
a Ha TAaKOW HEWPOH HajaeT CBET OINpeJeeHHON IINHBI
BOJIHBI, 3TOT (pOTOYYBCTBUTEJIBHBIN pelenTop Bo30Oyxaa-
eT KJIeTKy. OAUH UMITYJIbC CB€Ta — OAWH HEPBHBIN UMIIYJIbC
KJIETKU. BBOASA B MO3T OIITUYECKHE BOJIOKHA HJIU JTaKe OCBe-
miasA MO3T JKUBOTHOTO CBEPXY, Yepe3 Yepell, MBI MOKEM Te-
nepb HAIIPaBJIE€HHO YIIPAaBJIATh HEPBHBIMU KJIE€TKaMHU B Ta-
KO KOTHUTHBHOM ceTHU, cieudUIeCKOM Kore, KOTOPBIX MbI
«IIOMMAaJIN».

MaTemaTvu(a, d)I/I3I/IKa n CO3HaHune

9TOo JUINIb HaYaJIbHbIE IIIATH UCCJIEIOBAHUSA KOTHUTUBHBIX
HEMPOHHBIX CETel MO3ra 1 IIOCTPOEHUA TEOPUU KOTHUTOMA.
KorauroM peaJieH, 4 €ro MOKHO HCCJIEI0BATh, OJJHAKO CAMOM
TEOPHUH ellle IPEeJICTOUT OTTOYUTH CBOU aKCHOMBI U IOCTYJIa-
ThI, BBICTPOUTH CBOJ, CJIEACTBUHN U SMIIUPUYECKUX ITPEICKa-
3aHUU. KpoMe Toro, Kak BCAKas cTporas Hay4YHasd Teopusd,
OHAa JoJIXKHA OBITH O6JladyeHa B OAEKAbI MATEMATUKU, A3BIK
¢dopmys ureomeTpryecKux GUryp, Ha KOTOPOM, KaK rOBO-
pui lanunel, HanmrcaHa KHUTA GUIOCOGUU IPUPOIHBI.

Ho ecTh u apyras cTopoHa: caMa MaTeMaTHKa oTpaka-
€T IIpoIecchl B KorHuToMe. He ciy4aiiHO OJMH U3 BEJIUKUX
MaTreMaTukoB JlaBuj ['mab6epT mucas, YTO OCHOBHAA Uaes
€ro TEOPHUH JIOKA3aTeIbCTB CBOJUTCH K OITMCAHUIO IeATEIb-
HOCTH HaIllero pa3yMa, IPOTOKOJa O IpaBHJAX, COIVIACHO
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KOrHUTUBHDBIE HAYKU

KOTOPBIM ﬂeﬁCTByeT Hallle MbInieHue. Takum o6pa—
30M, MaTeMaTHU4YE€CKad TE€OpUd KOrHHTOMAa [JOJIMKHAa

OIIMCHIBATH Y IIpaBHUJjIA ON€pPAllMi B HEM, KOTOPBIMH
NoJb3yeTCA caMa MaTeMaTUKa.

ITo3HaHMe OKpYysKaloIiero GU3N4YeCcKoro MUpa, B TOM
qucJie KBAaHTOBBIX IIPOLIECCOB, TAKKE CTPOUTCA Ha KO-
rax — eJWHHUNOAaX HaIllero KOTHUTHUBHOTO ONIBITA, WH-
¢popmanuonHoro B3aumoeiicTeusa ¢ mupoM. He ciy-
4yalfHO MHOI'Me U3 BblJAaIoIuXcAd (U3NKOB BHOBb
U BHOBB IIOAHUMAIOT BOIIPOC, HE OTPAKAIOT JIU 3HAHUA
B COBPEMEHHON KBAHTOBOHN (pU3WKe B 3HAUYUTEJIHLHOU
CTEeNeHU MeXaHU3MBbI Halllero KOTHUTHUBHOTO almnapa-
Ta, MPOLIECCOB BOCIPUATHUSA U MBIIIIJIEHUSA, & CAMO I10-
HATUEe UHpOopMaNuU BeICTyHaeT pyHIaMeHTaIbHBIM
nouaruem ¢usuku. Kak coorHocuTca KyOGuT, Hepe-
AYLUUPYyeMBIi 610K HEXXMBOU MaTepuH, ¢ 6utom, GyH-
JlaMeHTaJIbHBIM KBaHTOM 4YeJI0BEYeCKOIo U3MepeHus
sToro Mupa? Kak cooTHocuTca 6UT, HefleauMas eu-
HUIla ITIO3HAHUA YeJOBEKOM MUPA, C KOTOM, 3J€MeH-
TapHBIM IIPEJCTABJIEHUEM 3TOT0 MUPA B KOTHUTOME?
9THU BONIPOCHI CBA3BIBAIOT JIBE KJII0UEBbIe HEPEIIEHHbIE
npo6eMbl COBPEMEHHOU HAayKH. |

[Modzomosun Banepuli Yymakos

Voem nodzomoska k o4epeOHOMY SKcnepumeHmy
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JHAMEeHHTOMY
«Rypuarunry»

B I'ocydapcmseHHOM ucmopuueckom my3ee 0o 10 uroHs1 NpoOaUMCs 8blcmaska,
noceawernHas 70-nemuto Kypuamosckozo uHcmumyma. Taxkoe macuimabHoe
Meponpusimue nposooUMCSs 8nepable, 8nepevle IKCNOHUPYOMCS U 00KYMEHMbL,

Ha KOmopwlx 00 He0agHez20 8pemeHU CmMosia 2pud «CeKpemHos
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B MoCKBe, YTO IIOYTH B JBa C IOJOBUHOHN pas3a

YPYATOBCKUH HHCTHUTYT 3aHUMAaeT
G6ospiie BaTukaHa. JlecATUAETUAMU II0 IIOHAT-
HBIM IIPUYMHAM TeMaTHKa paGoT X HUMeHa CO-
TPYAHUKOB HHCTUTYTA GBLIN 3aCEKpeYeHEl. Jlaske KOJIIeTru-
y4eHble 3a4acTyl0 He MOIJIM NONACTh Ha €ro TEPPUTOPUIO.
Ceifuyac pe:xuM paboThl HECKOJbKO U3MeHUICH. Tak, HEKO-
TOPBIE 9KCIIOHATHI, eIlle HeJJaBHO JIEKABIIINe B CIIEI[XpaHaX,
BBICTaBJIEHBI HA 0603peHNEe I POKOM My GINKH.

«MHOrue JOKyMEHTBI 4acTo JI€KAT C IPU(POM CEKPETHOCTH
IIPOCTO MOTOMY, YTO /0 HUX He JOXOJAAT PYKH, — paccKa-
3piBaeT fIpociaB HUropesud IlITpoM6ax, 3aMeCTUTEIb JH-
pekTopa KypyaToBckoro nHCTUTyTa. — O6MI€en TeM u X0-
POIIH, YTO CIIyCKAEIIbCS B apPXUBBI, CO3JAEIb KOMUCCHUIO
Y HOHMMaeIllb, YTO UX MOYKHO ITOKa3aTh ITMPOKOH Iy GIIHKe,
4TO OHU UHTepecHBI. [IoaToMy I061Ie UMEIOT He TOIBKO Iie-
PEeMOHUAIBHOE 3HAYEHHE».

IMopamaeT IIJIOTHOCTH SJKCIOHHPYEMOIOo MaTepHaia.
B nByx HeOGOJBIINX II0 pa3d3Mepy 3ajaX yMeCTHJIach BCSHA
UCTOPHUA UHCTUTYTA. MBI MOAXOAUM K OJHOMY U3 CTE€H/OB
c corpyaHuieit nHctutyra Mpunoit ®engoceesoii. «B Kyp-
YaTOBCKOM HHCTHUTYTE €CTh BEJOMCTBEHHBIH apxXWB, Ha-
YYHBIN apXUB, HAy YHO-TEXHUYECKUU apXUB, — OObACHAET
oHa. — VI B aToM apXxuBe Ob1JI0 00HAPY#EHO OTPOMHOE KOJIH-
4ecTBO JJOKYMEHTOB. BoT, HampuMep, HECKOJIBKO 3aMETOK,
HaNWCaHHBIX pyKod Mropsa BacunbeBrnua. 9To ero Habpo-
CKU K IOKJAJy, KOTOPBIH oH resnas CtanuHy. OHU GhLIH 3a-
ceKpedyeHbl. 3aMeTKH KacalTcs OpraHu3anuu paboTsl Ja-
6opaTopum.

B mepBoM 3ajle — HOBeHIlad HCTOPUA HHCTUTYTA, €e
U IIPEJCTABIAIOT HOBBIE TEXHOJIOTUH: CEHCOPHBIE KaTaJIo-
I'Y, UHTepaKTUBHadA nHorpaduka 1 IJla3MeHHbIe ITaHeJIH,
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Ha KOTOPBIX TPAHCIUPYIOTCA JOKyMeHTaJIbHbIE (PUIb-
MBI 06 MHCTUTYyTe. A BTOPOH 3a71 — GeClieHHble apXHUBHbBIE
9KCIIOHATHI. [lepBasg BUTPHUHA IIOCBAIEHA UCTOPUH CO3/a-
HudA Jlabopatopum Ne 2 npu Akagemun Hayk CCCP. C Hee
70 neT HaszajJ HAYMHAJCA WHCTUTYT. ITO pabGOoTHI II0 OBJIA-
JIEHUIO 9HEPrued aTOMHOTO0 s1pa AJ1d co3JaHud 60MOBI, ITPO-
miezIeli ucoblTanue B 1949 r. Bropad BUTpUHA IIOCBAIIEHA
HpPaKTUYEeCKOMY IIPUMEHEHHUI0O aTOMHOU 9HEPIrUU — CTPO-
UTENbCTBY aTOMHBIX dJIEKTpocTaHIuM. B 1954 r. — mep-
Bafd B MHUpP€ aTOMHasd 3JIeKTpocTaHus B OGHUHCKE, 3aTeM
Bopone:ixckas, noroM JIeHUHrpajackasa. TpeTbsi BUTPUHA
nocBsmeHa AHaToauio [leTpoBuuy AJeKCaHIPOBY. 3AeCh
HpeacTaBlIeHbl XPOHUKU CO3JaHUSA aTOMHOTO IOJBOIHO-
TO ¥ aTOMHOT0 JIEIOKOJIBHOr0 (JIOTa, pa3BUTHUSA UCCJIEA0BA-
TeJIbCKUX PEaKTOpoB. VM yeTBepTas BUTPUHA — 3TO HUCTO-
pUA NONBITKY YAEPKAHUA IIJIa3MBbl, T.e. u3iaydeHus CoaH-
Ia, COJIHEYHOU dHepruu. Kpome Toro, 1eMOHCTPUPYIOTCA
pa6oTsl B o6acTit MHPOPMATHUKY, 9JIEKTPOHUKHN U MHOTHUX
JAPYTUX oTpaciieil. A B IIeHTpe 3ajla — MHOI'OYHCJIEHHBIE Ha-
rpajbl ¥ I04YeTHBIE IPAMOTHI IPABUTEIbCTBA COTPYAHUKAM
Y MUHCTUTYTY B I[€JIOM.

9Ta BBICTaBKAa — HACTOSAIIUU ITOAAPOK HE TOJIBKO MHCTH-
TYTY K I00HJI€I0, HO ¥ I POKOH Ny 6JINKe, HHTEepeCcyonieics
ucropuei Hamel Hayku. KoHedyHo, onucaTh BCe 9KCIIOHA-
TBI B OJTHOI 3aMeTKe HEBO3MOKHO, JJII 9TOI0 CTOUT CAMOMY
HONTH B My3eU. A K yCJIyraM TeX, KTO 3aX04eT IPOAOLKUTH
n3y4YeHVEe UCTOPUU MHCTUTYTA, HA €r0 TEPPUTOPHUH CyIIle-
CTBYIOT ABa My3esd — JOM-My3eil akagemMuka KypuatoBa
u My3el ucropuu KypuaroBckoro nHcturyTa. Hemnarormimue
MOTYT UX IIOCETUTB I10 IIPEIBAPUTEIHLHOM 3aIIUCH. |

Modzomosusn [imumputi PomeHOUK
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B cepedune anpens

8 ['ocy0apcmeeHHOM 2e07102UUeCKOM
My3ee um. B.1. BepHadckozo
Poccuiickoil akademuu

HAyK OomKpblL1ach waxma
«Akademuueckas». /fupekmop
My3es akademux FOpuil
Huxonaesuu Manasiutes nokasan
KOppecnoHOeHmy JcypHaa «B mupe
HAYKU» YHUKAJIbHY0 IKCNO3ULUTO,
NO03680JLAI0WY10 CO8epULLMb
nymeuecmaue 8 npouLioe

u ygudems, Kak 8bleis10end
Y20/1bHASA WAXma cmoJiemust Ha3ao

OJIBKO OBI HE MCIIyraTbCAd 3aMKHYTOIO IIPO-
CTpPaHCTBa», — AyMalo fd, HaJieBad Ha IOJIOBY
mIaXTEPCKYI0 KacKy c GoHapeM, U HOAXOMKY
10 CTYIIEHBKAM K IIIaXTHOMY JUPTY — KJIETH,
KoTopas JoJIKHA OIyCTUTH Hac Ha 800 M 1oz 3eMJII0, TyAA,
rae 7o6bIBaIOT yroyb. Ha CIIyCK yXOAUT OKOJIO MUHYTHI, Ka-
6UHY cJIeTKa TpsAceT. HakoHel Iy Th 3aKaHYUBaeTCsd, IBEPb
KJIEeTH OTKPBIBAeTCA U, ONATh-TaKU IpUTrUbasach, MbI IIPO-
XOAUM K HavaJly BEIpAGOTKM (LITPeKa). 37eCh 0Y€Hb TEIlIO:
TeMIiiepatypa okono 30°. Tem He MeHee Ha BCEX IIOCETUTE-
JIIX IOBOJIBHO IIJIOTHBIE CIIEIIOBKU — 3TO0 IpaBuJIo. IIpasaa,
KaK MOACHAET BeAYIIUN sKCKypcuu, akageMuk PAH u qu-
pekTop I'eonornyeckoro myseda uMm. B.M. Bepraackoro PAH
I0Opuit HurkonaeBmd MasblmieB, Bo BpeMs paboTeI NTaXTePhI
ee CHUMaIoT. [lJId rocTel MaXxThl TAKOT0 UCKJIIOUYEHU HeT.

Ha Bxojze B BEIpab0oTKy IIOCeTHUTENIeH BCcTpedyaeT purypa
B TAKOU Ke CIIEIIOBKE U IIOJTHOM TeXHUYECKOU SKUITHUPOBKE
maxTepa. 3a Hell — co6CTBEHHO maxTa. B KoHIle maxTel —
3200, MBI BUJJIM [IBYX yTOJBIIUKOB: OJMH C KaWJIOM, ApY-
rof OTKATBhIBAET TEJIEKKY U KaHapeHKy B KjaeTke. [To nTuie
OIIpe/ieNIAIN, He IIOCTYyNaeT JIM B IAXTy ra3: KaHapetuKu 9yB-
CTBUTEJIBHBI K OY€Hb MaJIBIM KOHIIEHTPAIlUAM MeTaHa, I10-
9TOMY, €CJIU OHA NajaJjia 3aMepTBO, HaJl0 GBLJIIO CPOYHO IIO-
KHJATh HIaXTy.

YroaemukosB 30ByT 'aHc uIletep. IOpuit HukosaeBuua
o6pAcHAET: 3To maxrTa eme XVII B., Toraa camad passurad
yToJIbHasA IIPOMBIIIIIEHHOCTH Ob1i1a B 'epmanuu. IMeHHO OT-
Ty/Aa oHa npunuia B Poccuio BMecTe ¢ MacTepaMHU-TOPHOIIPO-
MBIIIJIEHHUKaMHM, KOTOPBIX IPUIJIAIIaJId PyCCKHE IIapy, Ha-
yuHadA ¢ Aiexkced MuxaijgoBuya.

I'e-To kamaeT BoAa, rAe-TO PyOAT yroib, Iy piiaT OTKATHI-
BaeMBble TeJlekKH. Co31aTeNIN 9KCIIO3UIIUHY II0CTapaJINCh KaK
MOKHO 6oJiee peaJJMCTUYHO BOCCO3JaTh YTOJBHBIN 3a00:
crenaabHO IIPOAYMBIBAJIU CXEMY 3BYKOB OT IIIyMa MeXaHU3-
MOB, OITyCKAIOIIUX KJIETh, 0 ITa/IeHuA Kaleab. Omymnias ce6sa
B IIaXTe, I'Ie HAJ0 Haru6aThk rojIoBy, YTOOBI HE CTYKHYThCA
0 IIOTOJIOK, 3a0bIBaelllb, YTO HA CAMOM Jiejie HaXOAUIIbCSA
B IIOKOJIbHOM 3Taske ['eosiornyeckoro myseda PAH, HannpoTus
Mage:xHON momanan u lcTopudeckoro Myses — B CAMOM
neHTpe MOCKBBI, IPAKTUYECKU Yy cTeH Kpemuid.

92 www.scientificrussia.ru | B mupe Hayku [05] mai 2013



OCMOTpEBIINCH, MBI IIOKUJA€M IITPEK, HO HE 9KCIIO3M-
IUIO: HAC KT TaK Has3blBaeMas JaMIloBasd — IIOMeIleHUe,
I7e XpaHATCA IaXTePCKUE JaMIIbl. DKCIIOHATOB OYEHb MHO-
ro: OT CaMbIX IEPBBIX, C OTKPBITHIM IJIAMEHEM, /0 yCOBEP-
IIEHCTBOBAHHBIX, CHA0KEHHBIX ClelUaIbHBIMU CETKAMU-
npefoxpaHuTenaMu. Boisblaa ux yacTe npuexasna us Io-
JIMTEXHUYECKOI'0 My3ed, KOTOPBII B 3TOM TOJy 3aKphILICS
Ha PEKOHCTPYKIIUIO.

My3elt BUAUT CBOIO 3a/1a49y B TOM, YTOOBI pacCKa3bIBaTh
0 HOBBIX pa3paboTkax. OlMH U3 9KCIIOHATOB — MaKeT COBpe-
MEHHOM CHUCTEMBI «YMHas IIaxTa», KoTopas Obljla co3aHa
OTHOCHUTEJIBHO HEJaBHO HAy4YHO-IIPOM3BOACTBEHHON GUp-
Mol I"paHY» COBMECTHO ¢ MHCTUTyTaMu Cu6GHMPCKOro oTAae-
snenus PAH u npu puHancupoBanuu komnanuu CY9K u yixe
BBEJIEHA B 9KCILIyaTanuio. [ToBogoM aj1sa ee pa3paboTKH,
K COKaJIEHMIO, IIOCIY MM TParndecKkue coObITUA Ha I1ax-
Tax «YabsaHOBCcKas» U «Pacnazckasar. [Tocie aToro npeacena-
Teab NpaBUTelbcTBa Biragumup IlyTHH gal ykasaHUe co3-
JaTh NOAOOHYIO CUCTEMY, YTO U ObLJIO CAEJIAHO IO, PYKOBOJ-
ctBoM Hropa CedyuHa (Toraa 3aMecTuUTeNdA IpeAcefaTensd
npaBUTeJbCTBA) U AHATOIUA STHOBCKOTO, 3aMECTUTEJISA MU-
HUCTpA 3HEPTeTUKU.

M ies sKCIO3UIIMM POAMIACE B pe3yabTaTe... PEMOHTA 3/a-
HUA My3es. MoxHO CKasaThb, YTO IIOMEIIEHUE, B KOTOPOM
pasMeleHa maxTa, B 6yKBaJbHOM CMBICJIE CJIOBA OTKOIIAINA
B IIOKOJIbHOM 3TaKe 3aHUS.

OcHOBHBIE PAaGOTHI 3aHAIU OKOJIO TPEX MeCAlEeB — II0-
HACTOAINIEMY CTaXaHOBCKUU MeToj! B co3laHUM 9KCIIO3U-
LIAY, KPOMeE yie yIIoMUHaBlIerocd [ToJIMTeXHUYECKOTIo My-
3ed, y4acTBOBAJIU M aKaleMUYeCKHUe UHCTUTYThI (MHCTUTY T
yria CO PAH n3 Kemeposa, MacTtutyT ropHoro geiga CO PAH,
HNHCTUTYT 1po6JIeM KOMIIJIEKCHOI'O OCBOEHHUSA HE/IP), M 4acT-
Hble KOMIIAaHUU (TaK, CTPOUTEIbHbIE Pa60TEI IpoBOAUI «Po-
CTOBIIAXTOCTpPOW», Bxoaamuil B cucteMy 3A0 «Coro3cnerr-
cTpoip). lllaxTa 6blaa MOCTPOEHA TOJBKO HA YaCTHBIE IIO-
JKEePTBOBAHUA: ee GMHAHCHPOBAJIM KOMIIAHUM «Pacnajickasy
u «CubyriemeT.

IIlaxTa 6yaeT paboTaTh B 9KCKYPCHUOHHOM pEXKHUMeE, KaK
CBOEro poja My3eil B My3ee. [JlaBHasA ee Lieb — MOKa3aTh,
CKOJIb MHOI'006pa3HO, CJIOKHO U BMECTE C TEM 3aXBaThIBAIO-
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€ YBJIEKATEJIBHO TOPHOE I€JI0. Paccuurana OKCKYpPCHUsd IIpe-

JKJIe BCETO Ha IIKOJIBbHUKOB: YTOOBI OHU CMOINIM HE TOJIBKO
NpoYUTaTh, HO U CAMU NPONTHU U IPOUYYBCTBOBATh, YTO Ta-
Koe IIaXTepCKUU TpyA.

OKCIIO3UIMA TOJBKO Havaa paboTy, Ho yike cetiuac IOpuit
HukonaeBud4 IaHUpPyeT ee Gyayiee pasputue: «Het npe-
Jlena coBeplIeHCTBY. Mbl 6ynemM paGoraThk faJbile. Ham
HaJo IIOKa3aTh He TOJIbKO IIAaXTy, HO ¥ TO, YTO IIPOUCXOAUT
c yrieM notoM. U1 g MedTar o ToM, YTOOHI 3/1eCh IIOCTOAHHO
3KCIIOHHPOBAJIUCHh pa3paboTku mHCTUTYTOB PAH, KoTOpEIE
KacaloTcsA TOPHOro Jiesa, U 6bLIU IpeiCTaBIeHbl BCE TOPHO-
JoGBIBaOI e KOMIIAaHUH Halllel CTpaHbD.

CBoe Ha3BaHUeE (AKaJieMAYeCcKasa» MIaxXTa 101y Yrjia IOTO-
My, 9TO BEJIaJ PoccHiCKOM aKaleMUH HayK B OCBOEHUE IIPH-
POAHBIX PECYPCOB CTPAHBI TPYAHO IIEPEOIEHUTD. Pedb ujet
HE TOJIBKO O pa3BeJIKe IT0JIE3HBIX MCKOIIaeMBbIX: B aKaJeMHU-
YeCKUX MHCTUTYTaX paboTaroT HaJ NHKEHEepHBIMU IIpobJie-
MaMHM, KOTOpbIe CTaBUT Iepej JI0AbMU II1axTa. U, IpoHuKasa
Bce Iy6:xe B 3eMJIIO, IIPUXOAUTCS PEIIaTh BCe HOBBIE U HO-
BbIE 3aJja4H.

B niiaHax pasBUTHUA My3esd — J00ABUTH B 9KCIIO3UIIHIO
OKEaHOJOTUI0 U KOCMHUYECKYyI0 reoJsoruio. BTIeosmormue-
CKUI My3el JOKHBI IpHeXaTh NePBbIM pOCCUUCKUM 6aTuU-
ckad uMakeT «JlyHoxona». KoHeyHad ke IeJib — co3JaTh
YTO-TO BPOJie MO3HABaTEJbHO-pa3BJe€KaTEeJbHOrO NapKa
1711 BCEM CeMBbH, pacCKa3bIBAIOIIETO O TOM, CKOJIBKO YyJec-
HOT'0O CKPBIBAaeT IVIaHeTa 3eMJIA ¥ KaK UCII0JIb30BaTh ee 60-
raTcTBa.

«CeronHA MBI Be3deM obopynoBaHue na l'epmanuu, ®pan-
nuu, AMepuku, Kuras, XoTa MHOre MUPOBBIE MEXaHU3U-
POBaHHBIE KOMILJIEKCHI IIONIJIN K3 HAIIUX pa3paboTok, —
ropoput IOpuit Hukonaesuy Maieies. — K coxkaiieHuIo,
Hallleld HayKe CBOHCTBEHHO, YTO MBI HE HAXOAUM IIPUMEHe-
HHE TOMY, YTO pa3dpaboTaju Halllu CBeT/Ible YyMbI. HaM Bce-
BBIIITHU Y ITOJIOKHJI GOJIBIIY IO KJIAI0BYIO, MBI €€ pa3pabaTsI-
BaeM, U BOKPYT 3TOr'0 HaJl0 CTPOUTh MHHOBALIMOHHBI IIPO-
mece.
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COBbITUA, PAKTHI,

KOMMEHTAPUHU

CAMBbBIE ..

OPOIUE NMPOAY KTbI

B NCTOPUU L’.MBM/\M.?AU.MM

B CUBUPCKOU TAl71l'E

HH@pakpacHslil ceHcop, cnocobHblil 8 Mockae 3ape2ucmpuposams memnio
Om CNUYKU, 3axciHceHHOl 80 Baadusocmoke, u Memamamepudist 6yodyiuezo,
KOmMopble N0380J11m c0elamsb 06BeKMbl HEBUOUMbLMU 8 ONPedeieHHOM
duanasoHe cnekmpa, — yce He paHmacmuka. Hccredosarus
HOB0CUOUPCKO20 AKadeM20po0Kd COeNanll 3mo peaibHOCMbIO

upertop MHCTUTYTa (PUSHKU IOTYyIIPOBOJHUKOB

uMm. A.B. Pxxanosa CO PAH akageMuk AJleKCaHAD

AceeB paccKkasbIBaeT, YTO, KOIJla K HEMY IIpHe3-

JKAIOT KOJIJIErd U3 EBpoIbl, UX ITaBHOE BIIedaT-

JIeHHe — mok. Ham6oJiiee eMKO 3TO COCTOSHUE OIIKCaJI IIPeJ-

ctaBuTensb pupMel Carl Zeiss: «Takol KaTUTaIU3ALUN f €111e

B MHpe He BCTpedaJl, Kamk/Jasd yCTAHOBKA CTOMUT MUJIJIMOHBI

J10J171apOB, 1 BCe 3T0 co6paHo BMecTe!» BiIoskeHHbIe MUJIJINO-
HBI CIIOCOGHBI BEDHYTh MUJIJIMOHBI, CHUTAET AcCeeB.

BBICOKOYMCTBIII MOHOKPHUCTAJIMYECKUI KPEMHUNA — ca-

MBIM JOPOro¥ HPOAYKT B MCTOPUHM IHBUIM3anuu, a Cu-

6I/Ipb— HeI/ICTOH.II/IMbIﬁ HNCTOYHHUK KBAPIIUTOB, CbIPbA AJA

ero mnoiaydyeHus. ['pA3HBIN MeTaJIyprudecKUi KpeMHUU
CTOHUT HECKOJIBKO JOJIJIapOB 3a KHJIOTPAMM, CJIEIYIOIHNA
YPOBEHb — KPEMHUH «COJHEYHOro» KayecTBa, HECKOJBKO
JIeCATKOB JI0JIJIAPOB, & YUCTHBIH IOy POBOAHUKOBBLIN KpeM-
HHHN — 3TO y¥e COTHH JI0JJIapOB: KpeMHUEBBIe Iat6bl Aua-
MeTpoM 300 MM CTOSAT CTOJBKO, CKOJIBKO Ha HUX IIOMeIla-
€TCS CTOJ0JIJIaPOBBIX GAHKHOT. M 3TO TOMeE JIMIIb IIpOMe-
$KYTOYHBIN IPOAYKT — MaTepUabl JJIs YUIIOB CTOMMOCTBIO
TBICAYU J0JUIAPOB 3a KMJIOrpaMM. JIBe U3 IATH CYyIIeCTBY-
IOIIUX B MUPE YCTAHOBOK JAJA BBIPAINIUBAHUA MOHOKDH-
CTaJIJIOB BBICOKOYMCTOIO KPEMHUSA METOAOM G€CTUTE€IbHONU
30HHOU IIABKU HaXOoJATCA 37ech, B (KpeMHUeBoil Talire».
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A caMU YHIIBI, €CJIU UX OLIEHUBATH I10 BECy KPEMHHUSA, CTO-
ST MHUJUIMOHBI OJLIAPOB 32 KUJIorpaMM. «MBbI UAEM I10 3TOMI
LIEMIOYKE HACTOJBKO JAJEKO, HACKOIBKO 9TO MOMKHO CETOJI-
Hs», — TOBOPUT AcCeeB.

Kopuaopbl ¥ KOMHATHI 3JaHUS UHCTUTYTa CBOEH YHUCTO-
TOM, CBEKUM BO3AYXOM U CBETJIBIMHU OTTEHKaMU HAIIOMH-
HAIOT 9JIUTHYIO KJIMHUKY. DTO CpaBHEHHE CIIPaBeAJINBO, I10-
TOMY YTO 3[1eCh PACTYT U IIOABJIAIOTCA Ha CBET HEBEPOATHO
CJIOMKHBIEC MaTepHaJbI C 3apaHee 3aJJaHHBIMHU CBOHCTBAMH.
Top0CTE MHCTUTYTA — YCTAHOBKH JJIsI MOJIEKY/ISIPHO-JIy de-
BOH 9IUTAKCUU. T KOHCTPYKIINH, HATIOMUHAIOIIE TO JIU
KOCMUYECKHUI Kopa6ib, TO JIX MHKYy6aTOp AJIs BhIpaIUBa-
HUA HOBBIX (DOPM JKHU3HHU, U €CTh Ta caMas CUCTeMa, KOTO-
pas IIpU IOMOIIU CIIEIUATIBHO 3aJaHHBIX AaTOMHBIX, JJICK-
TPOHHBIX ¥ HOHHBIX IIyYKOB CO3[aeT YHUKAJIbHBIE MATEPH-
aJIbI ¢ 3apaHee OIpeleIeHHBIMU CTPYKTY PO M CBOMCTBAMU.

VIHCTUTYT MOKET TOPAUTHCA U MHOTOKAMEPHOU yCTaHOB-
KOH J1g BeIpamuBaHusa ciaoeB KPT (kagMUHA-pTY Th-TeJIyP).
JTa cynepHAHOTEXHOJIOTNYeCKasi IMHUSA YHUKAIbHA 110 KO-
JINYECTBY UCIIOJIB3yEeMBIX HOy-Xxay. OHa CKOHCTPyHpOBaHAa
M IIOCTPOEHA IIPAMO 3/1eCh. B yCI0BHAX BBICOKOr0 BaKyyMa
Ha oco0ble IOJJIOKKHN HAHOCATCA CJIOHM TOJIIIHMHON B OLMH
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aToM. B pesynbprarte BeipamuBamTcs niaeHku KPT. 9ToT ma-
TepuaJ— HOMEpP OAUH B TOYHON MH(PpaKpacHON TeXHUKE
caMoro HIMPOKOT0 UCHOJIb30BAHUA, OT KOCMUYECKUX HUCCJIe-
JIOBaHUH 10 MEAULIUHEL. [Tpon3BOICTBO ITOKA MaJIOCEpUITHOE
U OYeHb JIOPOToe, HO NOTPEeGHOCTHU PACTYT.

Mao co3faThk CIOKHEUIINNA MaTepHhall, BA¥KHO MaKCH-
MaJIbHO TOYHO IIPOBEPUTH €T0 CTPYKTYPY U cBoMicTBa. B nH-
CTHUTYTE MOKHO IIOCMOTPETH Ha CJIOM aTOMOB Ha CaMBIX CO-
BPEMEHHBIX 9JIEKTPOHHBIX M CKAHUPYIOIMX MUKPOCKOIIaX.

JIByMepHBIE HAHOCTPYKTYPbI, KOTOPBIE 3/IECh YCIIEIITHO I10-
JIy4aroT, — JUIIb 3Tan. B AkazeMropoake paboTaroT U C TPeX-
MEPHBIMHM HAHOCTPYKTYPaMM — HaHOTPYOKaMH M HAHOCIIH-
panaMu. ITO €lle OJUH IIar K CO3/JaHUI0 METaMaTepPUaJioB —
MaTepHuasoB O6yAyIIero, KOTOphIE IO3BOJIAT CAeIaTh 06bEKThI
HEBUJIMMBIMH B OIIpe/IeIEHHOM AMalla3oHe CIIEKTPa.

dyHaaMeHTaNbHAA Hayka B MTHCTUTYTe GU3UKU IOJyIIPO-
BOJHMKOB HE IIPOCTO COCEJCTBYET C IIPUKJIAJHBIMU UCCIIET0-
BaHUAMU — 3TO JIB€ YacTH 0o6111ero 11ej1oro. IMeHHO IT03TOMY
B AKaJIeMI'OPOIKE MOTYT OBITH C/leJIaHbI OTKPBITUA, KOTOPHIE
OIIpeJeJIAAT HOBYIO TEXHOJIOTMYECKYIO PEBOJIIOLUIO. |

EkamepuHa lo/s108uHa u AzniekcaHop Kosnoe




50, 100, 150 /IET TOMY HA3A/

SCIENTIFIC
AMERICAN

AMPE/b 1963

Apeid KOHTUHEHTOB. B 1912 r.
Anbdpen BereHep BBIIBUHYJ IIpPEJI-
MOJIOKEHHNEe, YTO CBOW HBIHEIIHUH
BUJT KOHTUHEHTHI IIPUOGpEIN B pe-
3ynbTaTe pacKoja €JUHOTOo CyIep-
kKoHTHUHeHTa. lIInpokoil moajepx-
KJ €ro ujes He IoJIyduJja, HO HO-

BbI€ JaHHBIE CBUAECTEJIBCTBYIOT, YTO

NPUHOUII COOTBETCTBYET JAEHCTBH-
TeJIBbHOCTU. MHeHHuA pasfeluJuch: (GUKCUCTBI CUUTA-
JIY, 9YTO Ha NPOTAKEHUN BCcell UCTOPUM 3€MJIU KOHTUHEH-
THl U OKeaHCKUe 6accelHbl He U3MEHSJINUCh, MOOGMINCTBI
JKe IoJjarajy, 4YTO KOHTUHEHTHI HENPEepPbIBHO ApPeU(dyroT
110 IOBEPXHOCTH, Pa3/aMbIBasCh, BOCCOEIUHAACh U, BO3-
MO3JKHO, lae yBeJu4uBasAch B pa3aMepax. HecmoTpsa Ha TO
4TO nepBas ujed uMeeT 60JIbllle CTOPOHHUKOB, HHTEpeC
K ipelidy KOHTUHEHTOB B HacTosdAlllee BpeMA HEIIPEPBIBHO
MOBBIIIAETCH.

onTuveckui TPAH3UCTOP. ApceHuj rauivsd, KpU-
cTaJlI, HeoOXOAMMBIH JJIA U3TOTOBJIEHUS YCTPONUCTB, yCHU-
JIMBAOIIUX CBET, MOJYYUBIINX HAa3BaHUE JA3€pPOB, Te-
nepb UCIOJb3yeTCs MPHU CO3JaHUU ONTUYECKOrO aHalo-
ra IJOCKOCTHOI'O TPaH3UCTOpa, IPeJHAa3HAYeHHOro JJd
YCUJIEHUA WU NEePEKJI0YeHUd 3JeKTPUIECKUX CUTHAJIOB.
IIpenMyIIecTBO TAKOr0 TPAH3UCTOPA COCTOUT B TOM, YTO
CKOPOCTb CBE€Ta BEHIIIE CKOPOCTH 3JeKTpoHa. Eciu nocra-
BUTB LIEJIBIO JOGUTHCA TAKOIO e GBICTPOAEHCTBUSA (BBICO-
KO 4acTOThI) onepanuii B 06bIYHOM TPaH3UCTOpPE, TO OC-
HOBa JIOJIKHA OBITH Ype3BBbIYAWHO TOHKON, YTOGBI MUHU-
MU3UPOBATh BPEMA NPOXOMAEHUS CUTHAJIA, YTO CJIOMKHO
M JOPOTO B MCIIOJTHEHUU. B OITHYECKOM TPaH3UCTOPE Ype3-
BblYaiiHasA TOHKOCTb HE HyKHa.

OuapoBaHue 3arpaHuLbl. Xama (6ubneiicknii Xamar),
OAH U3 CaMBIX CTapbIX roposoB CUPHUH, PACHOJIOMKEH B J0-
auHe peku OpoHT, B 178 KM K ceBepo-BOCTOKY OT Jlamacka.
Boja u3 peku, npoTekalomieil B Gopme S yepes ropo/, Iof-
HHUMAaeTCs YeThIpbMsS OIPOMHBIMHM BOAHBIMHU KOJIECAMH,
KasK/J0€ M3 KOTOPBIX HOCUT MMA CBOEro Biajeiblla. Boga
HCIIOJIb3yeTCA AJIA HYXJ ropoja U AJd noiausa. [luamMeTrp
caMoro GOJIBIIIOTO KoJieca OKOJO0 21 M, M CUpUHIIBI CUUTA-
IOT, YTO OHO — BeJHYalilee U3 Bcex cymiecTByomux. Kak
U OCTaJIbHBIE, OHO BBIIIOJTHEHO U3 KPACHOTO JiepeBa U Haca-
JKEHO Ha KeJIe3HYI0 ochb. Hojleca CKpUNAT AeHb U HOYb U HU-
Korja He ocTaHaBJINBAaIOTCH.

DPomoanbbom 0Nt UHMEPEeCyoUuLLXcst UHOCMPAHHOU KYJib-
mypoti 1913 a. cm. no adpecy: www.ScientificAmerican.com/
apr2013/foreign-culture

: ATPE/b 1863

LleHHOCTb nNpepun. YausurensHo,
HO GaKT: IpocTopel, 12jeT Hasaf
. npeAcTaBiIABIINE cOO0N OGLUIMPHEBIE
6esnecHbple Tpepuu B MianuHoMCe,

Tenepb IOKPBITHI MOJOJOH IIOpOC-
JIBIO JIEPEBbEB: PA3JMYHBIMU Pa3HO-
BUAHOCTAMU Ay6a, TUKOPHU, aMepH-
KaHCKOI'0 TOIIOJIA, ACeHd U T.A. ame-

HEHUS OBLIN CTOJb GBICTPBIMH, YTO
TaMm, rae 20-25 jeT Hasa /g IepBhIe IT0CEJICHIIbI He BUIEIN HU
€IMHOTO JiepeBlla BOKPYT, CETOAHA MOKHO HApyOUTBh OKOJIO
Ky6oMeTpa XOPOIIero CTPOUTEILHOrO jeca. [lociie Toro Kak
WHAEUNBI IPEKPATUIN €3KEeTOJHO BBIKUTAThH IIPEPHH, Ha-
qaJicsa GBICTPBIN POCT AepeBbeB. HeKoToOphIe mepeceeHITb,
CKyIIaBIIMe Jieca, HO He o6palaBiive BHUMAaHUSA Ha IIpe-
puH, Ternepb HAXOAAT UX BeCbMa LIEHHBIMH, IIOCKOJIBKY Je-
PEeBbsA TaM pacTyT GbICTpee, YeM

AMPE/b 1913
nOAl'OTOBKa K NOCTTOMN/IMBHOM ape.
Yepe3 HECKOJBKO CTOJETHM Bce 3ama-

CBI yIIIA B MUpe OyAyT ucdeplaHsel. e
sKe MBI BO3bMEM 3HEPTUIO JIIA IIPOU3BOJ-
ctBa? OTBET: UCIIOJIb3ys IPUPOAY. 3a10JI-
ro JI0 TOTO, KaK MBI IIOJACYUTAIN OCTAaT-
KM 3aIlacoB TONJMBAa U NPUILIHA K TOMY,
4TO HAJO0 pacHopsKaTbCAd MMHU 3KOHOM-
HO, MeuYTaTe/JU OT HayKU 3ajilaBajlich BO-
IIPOCOM, HEJIb35 JIU ITOJOKUTHCA Ha CUJIBL
pUpoABl. MBI y:Ke IOJIb3yeMcs THIPO-
9HEepruel, UIU, KaK €e Ha3bIBaloT, «be-
JIBIM yT7eM». BogHEBIE IOTOKM OTAA/IM HAaM
4acTh CBO€H CHJBI, JI€J0 3a MOPCKHUMU
BOJIHAMU.

VHTEepecHO MOCMOTPETh Ha TO, KaK HU30-
6peTraTesu IpeJCTaBAAIOT cebe ABUraTe- |
s 6yaymiero. Ha o610k ke sKypHaja Ipej- |
cTaBJIeH OJMH UX HUX (BHeApeH B BeHuce,
mraT KanudopHus), BEIGpaHHBIN HAyrazg

N3 COTEH IIaTECHTOB.

‘*rrur\'nﬂt’m H!{ n

FelerrienEng n";:rhrn
Mo Bhe _?Epm..r HMladeine has dowme v T%r
-"mmrrn'r\-l-n. -’1-’lr ir-'h-f n-f-'rﬂrm.l

\.

UX BBIPyOaIoT.

AnoHckaa 6Gymara. [ox-
Top MaKroysH BO BpeMs CBO-
el HeJaBHEW JIEKIUU O AIOH-
CKOM TaMOJKHE IMOKa3aJl HaJabTo,
cAenaHHoe u36yMmaru, Hpod-
HOE W TrOJHOE K HOCKe. Y Hac
ecTb OyMaiKHBIE BOPOTHHYKW,
HO B AAIOHWUU MOIIJIU JaJIbIIIE:
OHY IIPUAYMaJIH GyMaKHbIe HO-
COBBIE IJIATKU, OYEHb MSATKHE
U IPUATHON TEKCTYPBHI.
IIbI, MCIOJIb30BaB IJIATOK, BbI-
6paceIBalOT ero, n3baBiadad Ta-
KUM 06pa3oM KEHIIUH OT bec-

Anon-

KOHEYHOM CTUPKU. |

BO/IHOBOM ABUTATE/1b, 00uH

U3 MHOMecmad ymypucmuyeckux
NpoeKmos, ucno/b3yowudi cuel
npupoosl, 1913 2.
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CospemeHHble UHHOPMAUUOHHBLE MEXHOI02UU U HO8AS
aJleKMpOmMexHUKA cOe/Iaom nepeoavy JieKmpoaHepauul Oelles.ie
U HaoexcHee

Opa3uTeJbHBIM 00pa3oM MBI BCIIOMUHaeM 00

JIEKTPUYECKUX CETAX, MOKAIYH, TOJIBKO IIOCJIE

KPYITHBIX ¥ MEJIKUX JIOKQJIBHBIX aBapUH B HaIIeH

sHeprocucteMme. C 3TOH TOUKU 3pEHUS OHA OUYEHb
HaIlOMHHAaeT Halll opraHu3M. Tako e CII0KHBIN, pAHUMBIHA
¥ OTHOBPEMEHHO IIOCTOSTHHO Pa3BUBAIOIIUNCS.

JaBaiiTe BcnoMHUM 25 mada 2005 r., korja u3-3a aBa-
pUH Ha MOCKOBCKOM OACTAaHIIMY YarvuHO THICIYU TOPOKAH
BILIOTB /10 INIyGOKOM HOYH ITEIIKOM BO3BpaIIAJIUCh K cebe J10-
Motii. IIpoIIIo BCEro 4eThIpe rofa, Korja IIpor30lIa aBapusa
Ha Casano-lllymenckoi I'OC, HO cienUaJnCThl 3JEKTPOCe-
TEeBOTI'0 KOMILJIEKCA YK€ YCBOWJIM IPEeAbIAYIIHI YPOK, U Je-
Pe3 BoCeMBb YacoB IT0cJjIe BbIX0oAA KpyITHelIero g Cubupu
MCTOYHHUKA 9HEPIUU U3 CTPOS dHEProcHabKeHUe peruoHa
GBLJIO IIOJTHOCTHIO BOCCTAHOBJIEHO 3a CYET PEe3epPBOB dHEpre-
THUYECKOH CeTH.

OueBUAHBIN KOHTPACT IOCJIEeACTBUH 1J18 NOTpebuTeId Ha-
TJISITHO ITIOKA3bIBAET aJAIITUBHOCTD 9HeprocucTeMsl. CJI0MK-
HBIA MeXaHU3M He OCTaeTCsA HEH3MEHHBIM, a MOJEePHU3U-
pyeTcs moj HOBBIE peaJMy: MHOTHE pellleHUus, IIPUHATHIE
IO cJIelaM MOCKOBCKHMX COOBITHI, B KOHEYHOM CYETe IIOMOT-
JIY TIOCJIe CHOPCKON aBapuM.

BeccriopHo, 0THOM M3 KJII0YEBBIX YacTeUW 3TOro MeXaHU3-
Ma BBICTYIIAeT eJHAaA HallMOHAJbHAA 3JIEKTPUYECKas CETh,
(PyHKIMOHMpPOBaHUE KOTOpo K 2020 I. IJIaHUPYIOT IIepeBe-
CTH Ha I PUHIUAIIEI aKTUBHO-aJAIITUBHBIX CeTeH (MHTEJJIeK-
TyajJbHasdA ceTh», smart grid). OcHameHHbIe COBPEMEHHBIM
BBICOKOTEXHOJIOTUYHBIM 3JIEKTPOCETEBBIM 060PY/I0BAHUEM
¥l COBPEMEHHO! 3JIEKTPOHUKOHM aKTUBHO-3aJAlITUBHBIE CETH
OylyT B peKMUMe peaIbHOIO BpeMeH! PeryJInpoBaTh IOTOKHU
3JIEKTPO3HEPIUH, PACIIPEAEIATh HAarPy3KYy C IeJIbio 3dPek-
THUBHOI'0 UCIIOJIb30BAHUA PECYPCOB CUCTEMBI U IIPEIOTBpA-
ATk JI00ble aBapUHHBIE CUTYAILIUH.

Oco6eHHOCTU HaLOHaNbHOW SHepronepeaaun
CoBpeMeHHBIH 2/IeKTpoceTeBol KoMminleke PO cdhopmuposai-
CAd B CJIOMKHBIX 3KOHOMMNYECKHUX, IIOJTUTHUYECKUX, TEXHHUYEC-
CKHUX U IPUPOAHO-KIIMMATHUYIECKUX YCJIOBUAX HaIen CTpaHBbI.
INoaToMy Tpo6JIeMBI 3JI€KTPOCETEBOr0 KOMILJIEKCa pas3and-
HBIX PETMOHOB Halllell CTpaHbI OTJIMYAIOTCSA APYT OT JpyTa.

Hanpumep, Ttakue perunoHsel, kak CeBepHblli KaBkas,
JanpHuit BocTok u CaxaiauH, NOJABEpPraloTCsa aBapUAM
Ha JIMHUAX JJIEKTponeEpegadu I1pu BOS}ICI‘/’ICTBI/II/I HNHTEHCHUB-
HBIX I'0JIOJIETHO-BETPOBBIX HAT'PY30K.
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Hakonurtenun sHeprun

Ba)KHbIM KOMMNOHEHTOM YMHBbIX CETeli AOMKHbI CTaTb HAKOMUTENN
SHepruu, pesepsurpyioLime n3bbITKA NPON3BeaeHHOWN SNeKTPo-
SHEPrvmn Ha cJlyyail MakCUMarbHbIX Harpy3oK B MMKOBbIE Yachl.
CerogHA NPUHATO BbIAENATb YETbIPe OCHOBHbIE TEXHOJIOMUN Ta-
KX HaKonutenem:

A. Tugpoakkymynupyowme craHyuu. MNprHUMN ux paboTbl
TaKOB: 3JIeKTPO3Heprus, BblpabaTbiBaemasi HeAOrpyKeHHbIMU
3/1eKTPOCTaHUMAMMN SHEPrOCUCTEMbI (B OCHOBHOM B HOYHbIE Ya-
Cbl CYTOK), ucnonb3yetca NA3C ana nepekayvMBaHUA Hacocamu
BOAbl U3 HMPKHEro BOAOEMA B BEPXHUIN akKyMynupyowmn 6ac-
celH. B nepuopbl NKOB Harpysky Boga 13 BepxHero 6acceiiHa
no TpybonpoBoay NoABOAUTCA K rnppoarperatam FASC, BKito-
YeHHbIM Ha paboTy B TYPOMHHOM peXXume; BblpaboTaHHas npu
STOM 31EKTPO3HEPruA OTAAETCA B CETb SHEProCUCTEMbI, @ BOAA
HaKkannMBaeTca B HMXXHeM Bogoeme. CyLlecTBYIOT TakxKe BO3ay-
XOaKKyMyMpYOLLMe CTaHUMMW CO CXOXKUM MPYHLMMNOM paboTbi.
B Takux cTaHUUAX 6osblume 06beMbl ra3a CKMMAIOTCS Nog AaB-
JIEHVEM NMOPLUHA WY JPYroro MexaHn3ma, MpUBOAMMOrO B [1BU-
XeHne n36bITOYHOM Mpou3BefeHHON 3SHepruen. lNocne cHA-
TUA BHELIHEero AaBNeHUA CUCTeMa BO3BpallaeTcA B MpexHee

A B 3abalikaJjibe IJIaBHBIN ITIOTPEeOUTENb 3JIEKTPUYECTBA —
sKesle3Had gopora. Kamxercsd, 4To g KpyIHBIX oTpebuTe-
JIeli HeT npobJIeMbl 3aIIUTAThCA OT PErMOHAJIBHBIX Maru-
CTpaJbHBIX JIUHUH 3JIEKTpoIlepesad, KOTOpble UAYT BIOJb
sKeJIe3Ho! noporu. Ho HanpsxkeHue B TAKUX JTUHUAX OKa3bl-
BaeTCA CUJIBHO HECUMMETPUYHBIM, aMILTUTY/bI (ha3HbIX Ha-
NpsKEeHUN U pa30Bble CABUTYA MEKAY HUMU HEOKBUBAJICHT-
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COCTOfIHME, ra3 PacLUMPAETCA 1 COBEPLUAET MOJIOKUTESNIbHYIO pa-
60Ty Hafl CBOVM HefaBHUM «yrHeTatenem». A yxe 3Ty paboty
MOXHO Npeobpa3oBaTb B SHEPruto.

B. JlIntuin-noHHbie akkymynaropbl. C cepeviHbl 90-X rT. Npo-
LUNIOrO BEKa MOMYyYMSIv LWMPOKOE PacipoCTpaHeHre B GbITOBON
3NEKTPOHWKE. DHEPTUA B HAX HaKanInBaeTcA 3a cHeT 0b6pa3oBa-
HUA HOBbIX XMMMNYECKMX CBA3EN, 06pa3yoLMXCA NpU NpoTeKa-
HUW SNeKTPOXNMMNYECKMX NPOLIECCOB.

B. dnekTpuuyeckne MaliMHbl € cynepmaxoBukamm. /13o06pe-
TeHHble B Hallel CTpaHe CynepMaxoBUKU NPeacTaBaioT cobon
6apabaH c HAMOTaHHbIMU JIEHTaMU — CTasIbHbIMU, MIACTUKOBbI-
MU U QaXKe YrNIeBONIOKOHHbIMU. SHEPINA B TaKOW CUCTEME 3a-
nacaeTca 3a CYET KMHETUYECKOWN SHEPTY BPaLLEHMA CaMOro Me-
XaHM3Ma 1 OTAaeTcsl 06paTHO B CETb NPY OCTAHOBKE BpaLleHus.
I. CBepxnpoBopgawme Hakonutenu. Ha cerogHAa JocTtaTou-
HO Joporve, TEXHOJNIOMUA MOCTPOEHA Ha HMU3KOTeMNepaTypHbIX
CBEPXNPOBOAHMKAX, B KPUOFEHHOW CUCTEME UCMOSb3YeTCA KNS -
K renmin. OgHaKo Kak Tonbko byayT pa3paboTaHbl MaTepuansbl,
MMeloLLMe CUbHOE MarHUTHOE MoJie NpU TemnepaType KngKo-
ro a3oTa, CTOMMOCTb OyAeT naaatb.

NCKaKEHUA B 3Ty aCUMMETPUYHOCTb, YTO HETATUBHO BJIU-
fAeT Ha paboTOCIIOCOGHOCTh Y U3HOC 3alIUTAHHBIX OT TAKUX
MOIITHOCTEH NpubopoB.

ITo cetam OAO «®CH E3C» fonsa noTepb 3J1€KTPOSHEPTUH
K 06'b€MY OTIIYCKa 3JIEKTPOHEPrUur U3 ceT B 2011 1. cocTa-
Buia 4,65 %. 3a 3TUM, Ka3aJI0Ch 6bI, CKPOMHBIM ITPOLIEHTOM
KPOIOTCHA OTPOMHBIE CPEICTBA U IToA4ac yCTOMYNBOCTh pabo-
TBI BCEX CUCTEMBI, a IOTOMY CTPATErus Ppa3BUTHUA 3JIEKTPO-
ceTeBoro kommiexkca Poccum k 2020 T.
npejgycMaTpUBaeT CHUMKEHHUE J0JIH I10-
Tepb BILJIOTH 10 3.6%.

I/IH'renneKTyaanaﬂ CceTb.
TexHnuyeckan CTOpPOHa
IIpoxoxkaeHNEe JIEKTPHUYECKOTO TOKa
Yyepes3 NPOBOAHUK HEM30e: HO COIIpPOo-
BOXKJaeTCsA HarpeBaHHUEM IIPOBOJSA-
Iero Matepuajia U, COOTBETCTBEHHO,
MHOBBIIIEHUEM COINPOTUBIECHUA. VIMeH-
HO 3TOT HEXWUTPBHIA IIKOJIBHBIN 3a-
KOH U CJIYMUT OCHOBHOM INPUYMHOH
noTepb. VX ke BeIMYMHA MOKET Me-
HATHCA OT PETUOHA K PETHUOHY, OT CETH
K CeTHU U 00'bSICHAETCSA IpUINHAMU 60-
Jee CJIIOKHBIMU.

I[Ipo6ieMa moTepb — 3ajJadya KOM-
miIeKkcHas. YacTUYHO OHAa CBsI3aHa C U3-
HOCOM OGOpyAOBaHUSA, yCTapeBIINMU
10 COBpEMEHHBIM MepKaM mnpeobpaso-
BaTeJIbHBIMU U TpaHCHOPMATOPHBI-
MU yCTPOHCTBAMHU, IIPOBOJAMH U T.II.
9Ta npobieMa IJIAaHOMEPHO pelaeTcs
B paMKaX TE€XHUYECKOH IIOJUTHUKH IIe-
PEBOOPYKEHUS CETEBOTO KOMILJIEKCA.
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Ho rmaBHBIM UCTOYHMKOM MOTEPD IIPU NIepejade SHEPTUU
BCE PABHO OCTAIOTCS yCJIOBHSA, KOTOPbIE 3aBUCAT OT OIITH-
MaJIbHOCTH PEKUMOB PAGOThI BCEX BHEPIOCUCTEMBI.

Tak, ec/Iu JUHUS CBEPXBBICOKOI'O HAIIPSMKEHUs paboTaeTr
C HalIpsMEeHNEM BbIIIIe, Y4eM HOMUHAIBHOE, TO IIPOUCXOAAT KO-
POHHBIE pa3pAABI, C KOTOPBIMU 3JIEKTPOHEPIrusa 6yKBaIbHO
pacceuBaeTcd B Bo3ayxe. Ha aTu ABI€HUA B HEKOTOPBIX CJIy-
gagx npuxoauTtcs 10 20% o6IIuX NoTepb, U IIOTOMY KOHIIEII-
YA «<AHTEJIJIEKTYaJIbHOU CeTH» IIPEelyCMaTPUBAET BHEIPEHUE
aBTOMAaTHU3UPOBAHHBIX CPEJICTB yIIPaBJI€HUs, KOTOPbIE BO3-
BpalllaloT 3HaUeHUsA pabodyero HAIPAXKEHUA B TOT JUAIIA30H,
B koTopoM JIOII nomxHa paboTaTh B OITUMATIBHOM PEKIIME.

B kayecTBe BTOPOI BaHOI MP06IeMbl HEOGXOIUMO OTMe-
TUTBb HEONITUMAJIbHbIE IEPETOKU PEAKTUBHOM MOIITHOCTHA —
9HEPruu, KOTOPYIO 9HEProcHUCTEMa 3aTpadyMBaeT He Ha IOo-
JIe3HyIo paboTy, a Ha oAAep:KaHue paboThl IPUEMHHEKA (Ha
paboTy €ero peaKTHBHBIX KOMIIOHEHTOB — HHAYKTUBHBIX
2JIEMEHTOB, OOMOTOK JBUraTes, KoHJeHcaTopos). ITocie
IPOXOXKAEHUSA OJJHOTO IIepHo/ia KoJIeGaHUM 3JIeKTPOMarHuT-
HOTO I0JISl 9Ta 3HEPrus Bo3BpalllaeTCsa B UCTOYHUK, HO IpU
MPOXOKJEHUH 110 IIPOBO/IAM BCE PABHO HEM36€KHO BbI3bIBA-
€T UX JIOIIOJITHUTEIbHBIA HarPEB.

Jl1a 60pbOBI C TUMU ABJIEHUAMU celdac 110 BCEMY MUPY
HCIIONb3YIOT Pa3JIMYHBIE CPEJCTBA KOMIIEHCAIIUU PEaKTUB-
HOM MOIITHOCTHU Hanoo6ue cTaTH4eCKOro KoMIleHcaTopa pe-
axkTuBHOU MomtHocTu CTATKOM, paspaGoTaHHOIO U ycTa-
HoBJIeHHOro OAO «HTL] ®CK E9C» o 3akazy OAO «DCHK E3C»

Ha IoAcTaHNuu «Ber6oprckasy, 94To B JIeHMHTpacKoi 061a-
cTu. [ToKa 4To TaKUX TEXHUYECKHMX HOBUHOK B HAIIIMX CETAX
HEMHOTr0, HO C KasKJbIM I'0JIOM X CTAHOBUTCSH BCe GOJIbIIIE.

W 3pece MBI CHOBA BO3BPAIlaeMCS K MOCKOBCKOMY OIIBI-
Ty. Toraa, B kKoHIle Mas 2005 T., B yCJIOBHUAX BBICOKUX TEMIIE-
paTyp HaIoJcTaHUMU YaruHo BBIILIN U3 CTPOSA HECKOJBKO
TpaHcdopMaTopoB. B ganpHelIeM 3TO IPHUBEJIO K OTKIIIO-
YEeHUIO BCeU MOACTAHIIUHU, Ha KOTOPYIO Oblja 3alIUTaHa BCA
MOIITHOCTB G/IMsKafIIIel TeNI03JIeKTPOLIeHTpaIu. B pesyibra-
Te TOLI TaK:ke BBIIIA U3 paboThl, U HATPY3Ka B CUCTEMeE I10JI-
HOCTBIO JIMIIIUJIACH CBOEr0 UICTOYHMKA. CHcTeMa sHepropesep-
BHPOBaHUA ropofia OKa3aJlachk HeClIocoOHa NepeaTh 3J1€KTPO-
SHEPTUI0 MacCOBOMY OTPEGUTEIIIO OT APYTUX OJIM3JIeKaInx
HWCTOYHUKOB. B pesybTaTe 2/IeKTPOSHEPrUA cTajla I1ojaBaTh-
cA NoTpebuTeIsIM 00XOJHBIMU Iy TAMU — YE€Pe3 CETHU APYTUX
ob6nacTell U c GOJNBIINMHU IIOTEPAMHU, KOTOpPble HEU36EKHO
IIpUBEIN K TaK Ha3bIBa€MOH «WIaBUHE HAIPSKEHUH» — CHU-
JKEHUIO HAIIPSKEHUs Y JPYTUX IIOTpe6GuTeIe U rociie1oBa-
TEJIbHOMY OTKJIIOYEHHIO '€HEPATOPOB (PEaKTUBHOM MOIIHO-
CTHU B CETH HE XBaTaJIOo A1 IOAAePHaAHNUA Pab0Thl HATrPY3KH).

MocKoBcKkasa aBapus BHecJIa 3HAYUTEIbHBIE KOPPEKTH-
BHI B JlaJIbHEHIIIee pa3BUTHUE jIeKTpoceTelt. C TeX IIop B HUX
cTaJIy ropas/io 60Jiee INUPOKO IPUMEHATDH Pa3/JIMYHbIE CPEJL-
cTBa KOMIIEHCAIlUM pEaKTUBHOW MONIHOCTU (OHHM MOTYT
HeE TOJIbKO NOTPEeO6JIATH, HO ¥ BBIIAaBAaTh PEAKTUBHYIO MOIII-
HOCTb IIPM HU3KOM HAINPSKEHUU) U MEPOIIPUATHUSA I10 Orpa-
HUYE€HUIO TOKOB KOPOTKOTO 3aMbIKaHUS.

CBepXxnpoBOANMOCTb U epefaya SHeprun

CBepxnpoBOAMMOCTb C ee HeOObIYHbIM CBONCTBOM — HYJIEBbIM
3NeKTPUYECKM COMPOTUBAEHUEM NpU TemnepaType, 6nunskon
K abconoTHoMy Hynio (~ —-273° C), — 6bina oTkpbiTa B 1911 T
rofiNaHACKMM y4yeHbiM KammepnuHr-OHHecom. ITO OTKpbITME
6b1710 NO60YHBIM 3$PEeKTOM COPEBHOBAHMA 3a MOJTyYEHME OCO-
60 HM3KUX TemnepaTyp.

B 1961 r. KioHunep nokasan Ana CBepxnpoBOAALLEro coeanHe-
H1A Nb.Sn, uTO B CMEWaHHOM COCTOAHMM MO CBEPXMPOBOAHU-
Ky MOFYT NpOTeKaTb 60JbLINE TOKUN 63 SNeKTPUYECKMX NOTEPD
B MPUCYTCTBMU MarHUTHOTO MONA.

Bo3HuKaeT Bonpoc: noyemy noutu 3a 50 fIeT C MOMEHTa OTKPbI-
™A KIoHUNEPOM «CUAbHOTOYHOM» CBEPXMPOBOAMMOCTU BCE
eLle NosABUNOCb Tak Mano obacTeil, KpOMe YNCTO UCCNIEefOoBa-
TeNIbCKMX, NMPUMEHEHME B KOTOPbIX CBEPXMPOBOAMMOCTA [Aa-
Basio 6Obl 3HauuTenbHble MpevmyulectBa? Hanpumep, Banek-
Tpo3HepreTuke. lMpryrvHa AOCTaTOYHO MNPOCTa: HEOobXOoAUMBI
3HayuTesNIbHbIE 3aTpaTbl SHEPIUN U CAIOXKHbIE CUCTEMbI ANIA NoA-
AepXaHuA paboyein TeMnepaTypbl CBEPXNPOBOANMOCTH, 06bIY-
HO HmKe 6° K. OCHOBHble TepMOAMHAMNYECKNE COOTHOLLIEHUA
1 HenzbexxHana HeahPEeKTVBHOCTb KPMOTrEHHbIX MaLlvH TpebytoT
3HauUMUTeNIbHOrO Nepepacxona SHepruu.

A. HapexHble cnctembl oxnaxpeHus. [poTaKeHHOCTb MHO-
rUX IUHWIA 3NeKTponepenay COCTaBAAET COTHU 1 COTHU KUome-
TpoB. Co34aTbh HafeXHyIo 1 AelleByio CUCTEMY OXJIaXKAeHMs Ta-
KUX MacLUTaboB MoKa He NPefCTaBAseTCA BO3MOXHbIM.

B. Cuctema TOKOBBOAOB. [lake €C/M 3/1eKTPUYECTBO Oy-
[EeT nepepaBaTbCA NPU CBEPXHU3KUX TemmepaTypax Mo mMaru-

CTpasibHbIM CBEPXMPOBOAALMM CETAM, 3SKCMyaTUpPOBaTbCA
notpebrTenem oHoO OyZeT Npu TeMrnepaTypax OYeHb Jaxe 00bly-
HbIX U KOMHATHbIX. [lepexoa Mexxay STMMKW TEMNEPaTYPHbIMU pe-
XKMMaMW BieYeT 3a co60l MHOTo Npobem.

B. LleHa cBepxnpoBoaAwmx matepuanoB. Cnnasbl peakmnx
METaINOoB, CBEPXMPOBOAALLAA KepaMuKa — BCE 3TO OYeHb A0-
porve matepuanbl, CIOXKHble B MOlyYeHMN 1 MOAYAC BKIOYalo-
Wme pegKme sneMeHTbl.

Paspewntb 3T1 Tpy Npobnembl, KaXKeTcsi, MOXHO OAHUM Ma-
XOM — CO3AaTb AeLleBble MaTepuranbl C KOMHATHOM TemneparTy-
PO CBEPXMPOBOANMOCTU, O YEM YXKE JAaBHO MEeUTaloT yUeHble
1 TEXHONOTY BCero mupa. Ho, KOHeUYHO, Kak 3TO YacTo OblBaeT,
ropasgo fierye ckasaTb, YemM cAenatb. Tem 6osiee HUKTO He ra-
paHTMpYeT, UTO 3TV BooGpaxkaemble MaTepuasbl 6yayT yaoOHbI
B 3KCMNyaTaumn 1 13 HUX 6ykBanbHO MOXKHO OyfeT U3rotoBUTb
NPOTAXEHHbIe NPOBOAA WIN, CKaXeM, NIaCTUHbI.

Tem He meHee paboTbl MO CO3[aHMIO CBEPXMPOBOAALLMX NN-
HUIN 3neKTponepeday cenyac NPOAOIIKAKTCA MO BCEMY MU-
py. Tak, n B HayuHo-TexHnuyeckom LeHTpe OeaepanbHom ceTe-
BOW KomnaHun EgnHon sHepretuyeckon cuctembl (HTL OCK
E3C) npoBofatcs paboTbl MO CO3[aHMIO BbiCOKOTEMMEpPA-
TYypHOro cBepxnpoBogHukooro (BTCI) kabensa nocTosHHO-
ro Toka Hanps»eHuem 20 KB, mowHocTbio 50 MBA 1 gnuHon
2,5 kM. Kabenb 6yaeT 1crnonb3oBaTbCA B CeTAX «JIeHIHepro».
Ha onbiITHOM nonuroHe nposegeHbl ncnbitaHna BTCI-kabena
nepemeHHOro Toka HanpaxeHnem 20 KB, mowHocTbio 50 MBA
1 anuHomn 200 m.



JINHUM NOCTOAHHOIO TOKa

MoLWHOCTb NOCTOAHHOIO TOKa MO CBOEW MpUpoAe OrpaHnYeHa
MaKcUMMasbHbIM 3HayeHnem B 10 MBT, 1 no3Tomy 605bLUIMHCTBO
SHEeproceTen cerogHsa paboTaloT Ha TOKe nepemMeHHOM. Tem 6o-
Nlee YTo rnocsie 306peTeHNa PasIMYHON CMIIOBON annapaTtypbl
CTasio BO3MOXHbIM NMpeobpa3oBaHyie NepeMeHHbIX TOKOB C pas-
JINYHBIMW XapaKTepucTMKaMu (HanpsxkeHnem um yactoton). Oa-
HaKo MpW nepefaye aNeKTPOSHEPTUM Ha Bosbluve pPaccToAHNA
(6onee 700 Km) noTepu Ha MPUBLIYHOM NEPEMEHHOM TOKe Mnpe-
BbILLAIOT MOTEPU Ha SK30TMYECKOM MOCTOSAHHOM ToKe. MmeH-
HO MO3TOMY CKaHAMHaBCKMe CTPaHbl CBA3bIBalOTCA Mo AHy ban-
TUINCKOrO MopA C ocTafibHol EBponoi marnctpanbHbiMU Kabe-
NAMY NOCTOAHHOIO ToKa. OcobeHHO BaXkHa 3Ta TEXHOOrMA ANA
6onblunx rocygapct8 — WHawnsa, Kutaid, Bpasunua ctpodar csom

UHTennektyanbHasA ceTb.

NHdopmaLoHHasA CTOpOHa

CnpaBUTBCA CO BCEMU BBIIIENIEPEUYNCIEHHBIMU 3aJa4yaMy —
MOBBICUTH T'MOKOCTDh U aBAPUHHYIO YCTOMYUBOCTD 9JI€KTPHU-
YEeCKHUX CeTel, COBMECTUTDb 9HEProCHCTEMBI Pa3IUYHbBIX pe-
TMOHOB U, HAKOHEIl, 1aTh PAAOBBIM II0JIb30BaTEIAM IIPOCTHIE
UHCTPYMEHTBI I BbIOOpA ONTHUMAJBHOTO IOCTABIIUKA
SHEPruu — Kak pa3 u npu3BaHa «KOHIEeNIUA UHTEJIEKTY-
aJIbHOU 3JIEKTPOdHEPreTUYeCcKoi cucTeMbl Poccuu ¢ akTUB-
HO-aJalTUBHOMI CETHION.

YMHBIF JOM, CIIOCOGHBIM K aBTOHOMHOM IIOJJEPIKKE OC-
HOBHBIX GYHKIIUH KHU3HeobecliedyeHNA. YMHbIEe MaTepHuaJlbl,
BOCIIPUMMYMBBIE K U3BMEHEHUAM BHEIIHEH cpeabl. YMHBIN
MarasuH, paboTarmuil 6e3 npoaasloB. Bece aTo He mycTeIe
cJ0Ba, a BIOJIHE IpU3eMJIEHHBbIE BeIllll U OJHOBPEMEHHO
obmad TeHAeHIUs. Tak U B CJIOBOCOYETAHUU «HHTEJJIEK-
TyaJIbHasg CeThb» 3a TPOMKUM M COBPEMEHHBIM 3IHUTETOM

CKPBIBAIOTCA BIIOJIHE MaT€pUAJIbHBIE BOSMOMKHOCTHU ceTen

SHEpProcucTeMbl MO NPUHLIMNY COYETAHWUA MEPEMEHHOMO U Mo-
CTOSIHHOTO TOKa (o4YeHb BOCTpeboBaH 3ToT noaxop B Kutae, roe
GONbLIMHCTBO KPYMHbIX MPOU3BOAWTENEN SHEPTUU HAXOAATCA
B NYCTbIHHOW CEBEPHOM YacTW CTpaHbl, a rMaBHble MoTpebute-
N TPebyloT CBOEN CBETNION JONW Ha JaNEKOM tore). AHanormu-
Hble NPOEKTbI CTan HegaBHO noABNATbcA 1 B Poccnn. Tak, OAO
OCK E3C BcKkope nnaHWpyeT MoCTPOUTb AMHUIO MOCTOAHHOMO
ToKa mexpy JleHuHrpagckon A3C-2 1 nopctaHumen «Bbibopr-
cKas» AnA fanbHerwen nepegayn 3neKTposHeprum no gHy OuH-
CKOro 3anuBa B cocefiHioo OuHnaHauio. (YacTo NMHMM NOCTOAH-
HOrO TOKa CTAaHOBATCA OMTUMAJbHbIMA PELUEHNAMU HE TOSIbKO
Ha 60MbLUMX PACCTOAHMSAX, HO 1 MPU NPSAMOM NPOTArMBaHU Jn-
HWIA B TPYAHOAOCTYMHbIX MecTax.)

AUHAMUYECK! PeryJHpoBaTh U IlepepaclpefesaTh dHep-
reTHYeCcKUe IIOTOKHU B MacmTabax NpeAlpUATHA, PeTUoHA
U Bcell CTpaHBbL.

B mupoKoM cMBICJIe CJI0oBa «yMHOM» 6bliIa ellfe caMasi IIep-
BafA MarucTtpainbHas ceTb MockBa — KybblmeBckasa '9C
(cettuac Hurynesckaa ['OC) c ee CIO¥HHONU CUCTEMOI aBTO-
MaTHKHU JJI COXPAHEHHS SHEPrOCHCTEMBI B c6aIaHCHPO-
BaHHOM COCTOSAHHMH. OJHAKO B COBPEMEHHBIX YCJIO¥KHUB-
IIIXCA YCIOBUAX TaKad CHUCTEMa y:Ke He COBCEM aKTyallb-
Ha, ¥ IOTOMY KOHIEIIIUA (MHTeJJIeKTyaIbHON CeTH» KaK pas
IIpeAIoIaraeT Co3JaHue eJUHON CUCTEeMbI KOHTPOJIA 9Hep-
TOIIOTOKOB (3TO BTOPOI Ba:KHBIN aCIEeKT KOHLENIIUNU Hapsd-
Jly ¢ IIMPOKUM HCIO0Jb30BaAaHUEM ONMCAHHBIX BBIIIE TEXHU-
YeCKUX yCTPOMCTB).

OZHVMM U3 KJIIOYEBBIX 3JIEMEHTOB YMHOH CETHU JOJIMK-
HBI CTaTh HUQPPOBBIE ((MHTEJUIEKTYaIbHBIE») MOACTAHIIUY,
TEXHOJIOT Ul KOTOPBIX II03BOJIAET IOJIyYaTh JOCTYH K MHDOP-
Mallu{ OT OJHOM JINHUU BCEM IOTPEGUTEIIAM B JIIO60M TOUKe
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AnbTepHaTuBHaA SHepreTuka. Boso6HoBnAeMble NCTOYHVKW SHEprun

Korga B Hauane ctaTbl Mbl FOBOPWAN 06 aBapuAX Kak efuiH-
CTBEHHOM MOBOJAE BCMOMHUTb O CYLECTBOBAaHUN SHEProCUCTe-
Mbl, Mbl, KOHEYHO, HEMHOFO KpPMBWN AywWwoii. Bce HOBOCTHble
NIEHTbI B NOCNEAHNE roabl OyKBasibHO NepenosiHeHbl 6eCKOHeY-
HbIM/ COOOLIeHVAMYM 06 ycrnexax aJibTEPHATUBHOW SHEpPreTu-
KM — NPOEKTax HOBbIX COMTHEYHbIX, BETPOBbIX, FEOTEPMasIbHbIX
1 OGUOTOMJIMBHBIX SMEKTPOCTaHUMI. A KaXkaas BTopas HayyHas
KOHpepeHUNs Mo SHepreTnke 1 BOBce He obxoanTtca 6e3 ove-
pefHOro npeasiokeHUs 3amMoCTUTb COMHEYHbIMWU MaHenAMU
BClo niowagb Caxapbl (Mpon3BoAUMON UMK SHEPruu, Mo ne-
reHae, C INXBOIO XBAaTUT Ha HYAbl BCEro yenoseyectsa). Bnpo-
yem, 60/bLUNHCTBO 3TUX MPOEKTOB TaK 1 OCTaloTCA paHTa3nAMM,
1 HAa TO €CTb CBOWN BECKME NPUYMHDI.

A. HeperynapHoctb npousBogumon 3Hepruu. ConHeu-
Hble 6aTapen 3GHEKTUBHO PABOTAIOT TONILKO MPY APKOM OHEB-
HOM OCBeLUeHNM, a BETPAKU MOHATHbIM 06pa3oM BbipabaTbiBa-
0T 3NIEKTPO3HEPINIO B BETPEHYIO MOroAy. T KIMMaTUyecKme
¢$baKTopbl MOXHO NpefcKa3biBaTb, MOAENNPOBaTb, HO YNPaBAATb
UMW HUKaK He NOJSlyYnTCs, a MOTOMY reHepaTopbl BO30OHOBASA-

€MOW SHEePrun YacTo M36bITOYHO MPOU3BOAAT SHEPIMIO B YaChl
MWUHUMASIbHOW Harpy3ku 1, Hao6opoT, OKasblBalTCA beccunb-
HbIMV MPU Harpy3Kax MakCUMAsbHbIX.

b. HeBbicokOoe KauecTBO 3Heprum. [1o 3Tum e MnpuyMHaMm,
TONbKO 60Jiee NIoKanbHOro xapakTepa (ConHue 3aLwo 3a 06/a-
Ka — COJIHLiE BbILLJIO 13-3a 06/1aKOB), BbipabaTbiBaeMas SHeprus
0Ka3bIBAETCS HEBbICOKOIO KayecTBa. VIMEHHO NO3TOMY 3N1eKTPU-
YeCTBO OT reHepaTopPOB BO30OHOB/SEMOWN SHEPIUN, KaK NpaBu-
N0, NepeaatoT MIMHUAMM NOCTOAHHOTO TOKa.

Takvm 06pa3om, BCTPOUTb aNbTEPHATUBHYIO SHEPreTVKY B CIlO-
XKVMBLUYIOCS SHEProCUCTEMY CEFOAHSA COBCEM HE MPOCTO, i MOMOYb
B 3TOM el KaK pa3 MOXET «MHTENINIEKTYasIbHasA CETb», KOTOpast
3a CYET rPaMOTHOro nepepacnpeneneHisi SHePrornoTokoB Mo-
XKET KOMMEHCMPOBATb MUHYCbI «3€IEHON SHEPreTUKM» ByayLLero
nnocamv 3GpHeKTMBHON U MPOBEPEHHOWN SHEPreTUKM HaCTosILLe-
ro. MNpaBga, HeO6X0ANMO OTMETUTB, YTO B Poccuu, rae nctopude-
CKM GOKYC 3HEpProcmMcTeMbl CMELLEH B CTOPOHY KPYMHbIX NPOoun3-
BOAUTENEN, @ NPUPOAHbIE YCNOBUSA He 6anytoT 6arogaTHbIM Mo-
CTOAAHCTBOM, peanun3oBaTh STOT NOAX0A OyaeT 0cobeHHO TPyAHO.



OpgHonpoBogHaa n 6ecnpoBofgHas
nepepgaya sHeprumn

O6 onbiTax BenuMKkoro cepbckoro yyeHoro Hukonbl Tecsbl
no 6ecnpoBOfHON Nepefaye SHepruv, HaBepPHOE, CIbIAIN
MHorue. 3a cyeT ABNEHUA 31eKTPOCTaTUYECKOW MHAYKLUMN
SNEKTPNYECTBO MNPOXOAWUNO MO ANSNEKTPUKY — BO3AYLL-
HoW cpefie He6ONbLION KOMHATbl — 1 3aCTaBJIANO CBETUTLCA
He NOAK/IOYEHHbIe K CeTU Namnbl HakanvBaHuA. MNo3xe no-
XOXYyI0 crctemy Tecna nblTanca BOCNpPOU3BECTY B My1aHeTap-
HOM MaclTabe — co3faTb eauHYy0 6ecCnpPoBOAHYIO SNEKTPU-
YeCKylo CMCTEMY, B KOTOPOW 3NEKTPUYECTBO NepefaBanocb
Obl 3a CYET KaHana eMKocTu 3emnu (Mo OOHOW W3 NiereHA,
WMEHHO C 3TUMW WCMbITAHUAMW CBA3aH NiereHAapHbIA TyH-
rycCKUin METEOPUT, OBJIOMKM KOTOPOro TaK W He Gbinn Haii-
NeHbl).

C Tex Nop MHOrVe MNbITaloTCA B TOM WU MHOM BMAE MOBTO-
pUTb OMbITbl BEIMKOINO YYEHOrO — 3[eCb W BCEMUPHO W3-
BeCTHasA Kopropauusa Intel, n nyywmnn ecteCTBEHHOHaYYHbII
yHuBepcuteta Mupa MIT (MaccauyceTcckui TexHonorunye-
CKWUIN VHCTUTYT), U MHOTMe APYrve KOMNeKTUBbl. Ynmpaerca
BCe TONbKO B ofHy npobnemy — KI[ Takon nepegaun sHep-
rn KpariHe HeBbICOK, BCero okono 10-15% (BCMOMHMM, Kak
6OpIOTCA 3a CHUPKEHME NoTepb Ha 1%, 1 y>KacHemcs).

CeTH (CucTeMaM U3MePEeHU U 3aIUThI, CHCTeMaM yIIpaBJe-
HUA U peructpanuy). [Ipu aToM pedb uaeT 06 nHGopManuu
B nudpoBOM BUJe, Ilepeaaromieiicd 1o 3alUIIeHHbIM JUHU-
fIM OIITOBOJIOKOHHOU CBA3U.

Jlanpmie Ha ocCHOBe 3TOM MHpOPMAUU JU60 110 JaHHBIM
peABapUTeIbHOI0 MOJAEIUPOBAHUA, JU60 10 pe3yabTa-
TaM o06paGOTKU B HEIIPEPBIBHOM pekuMe OyayT KOppeK-
TUPOBAThCA PEKHUMBI OCHOBHBIX YCTPOMCTB CETH — Tre-
HEpaTopoB, TpaHCPOPMATOPOB. ITO MO3BOJUT U30€KaATh
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I pEeBBIIEHUA INKOBBIX HATPY30K, COIIy TCTBYIOIIUX IIOTEPh
¥ BOBHUKHOBEHU S NOTEHIINAIBHO AaBAPUMHBIX CUTYaIIUH.

«KoHLeNUA NHTEJVIEKTYyaIbHOM 3JIEKTPO3HEPre TUIECKON
cucteMbl Poccum ¢ aKTUBHO-aJalITUBHON CETBIO» IIPENIIO-
JlaraeT MyJIbTUAr€HTHYIO CeTh, T.€. UH(pOpMaIusa AOCTYIIHA
Jr060My HOTPeOUTEIO (AreHTY) B CUCTEME.

Pa6oTsl Hax co3maHueM MU(POBON MOACTAHIIUY CETOAHS
BeAyTcsA 1o BceMy Mupy — B EBporne, B CIIIA, Anonun, UH-
nuu, Kurae u, koneuno, B Poccuu, B OAO HTI] ®CK E3C»,
rae GbLI cOo3JaH ONBITHBIM nosuroH dludpoBasa moacTaH-
nus». [{eabio ero co3gaHus CTaJIU UCHBITAHUA NU(PPOBBIX
YCTPOMCTB KOHTPOJIA, 3aIlUTHI U YIIPABJIEHUA HOBOT'O IIOKO-
JIEHUS, YCTPOUCTB (MOAyJeli) CBsA3U, 06eCIIeYNBaIOIUX I
Pas3InYHBIX BUJOB CHJIOBOI'0 3JIEKTPO060py10BaHUA ITU(DPO-
BOM mHTepdeiic, co3gaHme NIpoToTUIIAa HU(POBOH MOACTAH-
Uy U pa3paboTKy HOPMATUBHO-TEXHUYECKOU JOKyMeHTa-
IUU.

B HacTOAIUNE MOMEHT aKTUBHO BeJeTCA IIePeX0/]] OT TeOo-
PUH K IpaKTHKe. Pealu3yoTCs NHUJIOTHBIE IPOEKTHI 110 CO3-
JaHUIO «(MHTEJUIEKTYaJIbHOMN ceTw». BHeIpAOTCA TaKue HO-
BbI€ TEXHOJIOTUHU, KAK T€XHOJIOI'MU CBEPXIITPOBOAUMOCTH, AK-
KYMYJIUPOBAaHUA 3JIEKTPOIHEPruy, ¢ poBOi NOACTAHIIUY,
TOKOOI'PaHHYMBAIOIINE YCTPOMCTBA, TEXHOJIOTHHU ITepejadu
9HEPrUU IIOCTOSHHOrO TOKA ¥ MHOTHE JIPyTHE.

Peanmsanusa «KoHIEeNIUY WHTEJIEKTYaJIbHOU 3JIEKTPO-
9HEPreTUYECKOHM CUCTeMBbI POoCCHU C aKTUBHO-alallTUBHON
CeThIO» IIOMOKET JOCTUYb Ka4eCTBEHHO HOBOTO YPOBHS dd-
¢exkTUBHOCTH (QYHKIIMOHMPOBAHUA U Pa3BUTHA JHEpPre-
TUYECKOM CHUCTEMBI, a B KOHEYHOM UTOr'e€ OHa HallpaBJIeHA
Ha MOBBIIIIEHNE KadecTBa U HAJEKHOCTHU dJIEKTPOCHalke-
HHA IOTpebuTeNeH. |

Bovipaxkaem 61a200apHOCMb 3a NOMOWb 8 N0020MOBKeE
mamepuana F0.A lemenmeesy, IO.I. Lllakapary,
A.H. AHmoHosy, U1.J1. leaHosou
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B urone 8 Cankm-Ilemep6ypee npoiidem nepeast KoH@PepeHUUsT MON0ObLX
yueHblx «Hogble mexHonozuu nepedauul 31eKmpoaHepuU», Op2aHU308aAHHAS
OAO «®PCK ESC», OAO «HTI] ®CK ESC» u Poccuiickoil akademuieil HayK.
MonoOble yueHble NOJyUAmM OMAUUHYIO 803MONCHOCMb NPedcmasums ceou
pabomul NPU3HAHHBLLM ABMOPUMEMAam 3Hep2emuueckoil Hayku u 06MeHAmMbCs
HOBbIMU UdeAMU 8 061aCMU CUN0B0TL 3NeKMPOHUKU, COBPEMEHHBLX
mexHosI02Ull nepedauul 3leKmpoaHepaUuU, d MAaKyice NPpUcoeoUHeHUS
80300H0BJISIEMbLX UCMOUHUKOB 3JIeKMPO3Hep2UU K 3JIeKMpPOo3Hep2emuueckoll
cucmeme. JIyuuiue pabomst 6ydym ommeueHbl OeHeHCHbIMU NPeMUIMU
U peKOMeHO08aHbL K 8KkitoueHUto 8 npozpammsl HUOKP OAO «Poccemu
u OAO «PCK EDC»
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apbepT DWHIITEHH cHOPMYJIHNPOBAT OCHOBHBIE
MOJIO¥KEHUs OoOINell TeoOpMU OTHOCUTEIBHOCTU
B 26 neT, [xerimc YorcoH u ®Ppasncuc Kpuk ot-
pBUIN cliMpabHylIo cTPyKTypy JHK, Korma um
651310 25 1 37 1eT, a AMutpuil MeHiesieeB oIty 6JIMKOBaJ CBOM
dyHAAMEHTAJbHBIN 3aKOH NEPUOJUYHOCTU CBOUCTB XUMHU-
YeCKUX dJIEMEHTOB B Bo3pacTe 35 yiet. HacTo camele IiiaB-
Hble Hay4Hble Pe3yJbTaThbl NPUXOAATCA Ha IePBbIe TOABI
nmpodecCHOHaIBHON IeATEIBHOCTU YYEHBIX. OTO II0TOM OHHU
BO3IVIABJIAIOT UHCTUTYTHI U 1a60paTOpPUHU, IIUIITYT MOHOTpa-
¢dun, 3aHUMAIOTCA OpraHu3aIeil HayK! U Jaske HHOTAa I10-
ny4daroT HobeneBckue npemun. Ho 6e3 mpUTOKA HOBBIX CHJI
4uTaTh y4eOHUKY, BECTU HAYYHYIO0 paboTy 1 COBEPIIATh OT-
KPBITUA OyA€T IPAKTUYECKU HEKOMY.

IToaToMy Tpoby xaeHIEe MHTEpeca MOJIOJEKH K HayKe, obe-
cIledeHue IPUTOKA MOJIOJBIX BHICOKOKBAIU(MUIIUPOBAHHBIX
cIelMaalCcTOB B HAyKOeMKHe OTpac/y IPOU3BO/ACTBA — 3a-
Jlaya MepBOCTENEeHHOI BaKHOCTHU. B mocienHue rojsl BbI-
JeNATcd I'PAaHTHl, BHOBb aKTHBHO 3apaboTalll COBETHI
MOJIOABIX YYEHBIX IIPU Pa3JMYHBIX OopraHmsanuax. IIpo-
BOJATCS IIKOJIBI U KOH(pEPEeHIUH, Ije 6e3 OrJIsIK1 Ha aBTO-
PUTETHI 06CYKIAIOTCA CBEKIE UEHU U ITOCIeJHUE TOCTUKE-
HUA, QOPMUPYIOTCA HAy4YHBbIE CBA3U U KoJjlabopaliiy, Ko-
TOphI€ B OyAylIeM MOTYT cTaTh (yHAaMEHTOM POCCUMCKOM
Hay4HoU cucTeMbl. OTKPBITOE aKIIHOHEPHOE ob1ecTBo «Pe-
JlepanbHas ceTeBad KoMIIaHUA EquHON sHepreTudeckoi
cucteMsbl (OAO «@CHK ESC») aKkTUBHO NOAJEPKUBAET HaMe-
THUBIIHECA TeHAeHIUHU: B coTpyaHudecTBe ¢ OAO «HTL ®CK

E3C» u Poccutiickoit akageMued Hayk oHo cobupaeT 21 nioHda
B CaHKT-IleTepbypre KoH(}epeHIUIO

MOJIOABIX YYE€HBIX

7

«HoBBbIE TE€XHOJIOTHH IIepefadu dJIeKTpodHeprum. OpraHu-
3aTOPBI MEPOIIPUATUA HAZICIOTCA TAKUM 00pa3oM BO3POAUTH
He IIOTEPABIIYIO aKTyaJIbHOCTU TPAJAUIINIO €KETOJHBIX CMO-
TPOB HOBBIX H/Ie!l B 9HEPTETHKE.

KoundepeHnnuma npoieT Ha TEPPUTOPUH
Ilerepbyprckoro otaeneHus PAH, rae MoJiofble ydeHbIe
npeAcTaBAT KpaTkue Aokganbl. OneHuBaTh paboThl Oy-
AyT KaK caMM HadYWHAIIYeE CIEeIIUAJNCThI, TaK U IIPe3u-

CaHKT-

AUYM KOH(pEPEeHIIMU, COCTOSIUN U3 TAaKUX M3TPOB pOC-
cuiickoll aHepreTuku, Kak Biagumup ®opToB, akaJeMUK-
CeKpeTapb OT/JEJeHUA DSHEPreTHUKH, MaIIMHOCTPOEHUH,
MEXaHUKU U IponeccoB ynpasiaenusa PAH, 9ayapa Con,
wieH-KoppecnoHaeHT PAH, IOpuii [llakapaH, JOKTOP TeX-
HUYeCKUX HayK, Ipodeccop, HaAy4YHBIA pykoBoauTealb OAO
«HTIL[ ®CK E3C». BopoueM, MoJ0OA0€ IOKOJEHUE BPAJL JIU
crnacyeT IepeJ aBTOPUTETOM UMEHUTHIX KOJLIET, II0 3aMBbIC-
JIy OpraHU3aTOPOB JUIIb HAGTI0JAIOIIUX 3a IIPOLIECCOM.

IMpurnameHua IPUHATHL ydacTue B KOHPEpeHIUH II0Iy-
yuu 6oiiee 100 pa3TUYHBIX CIIENMAJIU3UPOBAHHBIX MHCTH-
TYTOB U opraHu3anuii. Terrepb KOHKypCHasd KOMUCCHUSA OIle-
HUBAaeT IIPUCJIAHHBIE CO BCEH CTPaHBI 3aABKU U MaTepHUaJIbl
OT aCIIUPAHTOB, CTYAE€HTOB U MOJIOJBIX CIIEIIMAJNCTOB. Pa-
GOTBI JOJIKHBI OTBEYaTh 3aABJICHHON TeMaTHUKe KOH(pepeH-
UM, HoApasfesoleiica Ha TPU OCHOBHBIE B3aUMOJOIION-
HAEMBbIe CEKIIUHU: TeXHOJIOTUH Ilepefladyll dJIEKTPOIHEPTHUH,
MOJKJIOUEHNE AIbTePHATUBHBIX (BO30OHOBIIAEMBIX) UCTOY-
HUKOB 3JIEKTPOHEPTHHU K 3JIeKTPOHEPreTUYEeCKOM cCTeMe
U, HaKOHeIl, yIIpaBJIeHHe 60IbIINMY IIOTOKaMH MOIITHOCTEH
(cuyoBas 3JIEKTPOHUKA).

Ha mepBoi#t u3 Hux, Haubosee MHPOPMAIMOHHO HAaChI-
IIEHHOM, pedb NOUEeT 0 pa3IMYHBIX TEXHOJIOIUAX Iepeja-
YU 3JEKTPO3Hepruu. IlpenMyliecTBEHHO Iepeaaya 3JjeK-
TPOSHEPI'UH OCYIIEeCTBIAETCA II0 BO3AYITHBIM JINHUAM 3JI€K-
Tponepenau (JI9II) nmepemeHHOro Toka ¢ yactoTod 50 I'm,
o TpexdasHnoii cxeme. OJHAKO CyLIECTBYIOT U APYTHE CIIO-
co6blI Iepeiady 9HEPTUU CO CBOMMU ITPEeUMYyIIeCTBAMU U He-
pocraTtkaMu. Tak, oco6oe BHUMaHUe Ha KoHpepeHIUH 6y-
JIeT yAeJIeHO 00CyXKACHUAM IIEPCIIEKTUB IIepelady SHEePruu
NOCTOAHHBIM TOKOM. IIpu TakoM crioco6e MOIIHOCTB TOKa
orpaHuyeHa sHadeHueMm 10 MBT, Ho 3aTo nepesaya Ha 60J1b-
LI1€ PaCCTOAHUA (OPUEHTUPOBOYHO 6osrbire 700 KM) IpoOXo-
JUT C MEHBIIUMU ITIOTepAMH. [I0aTOMY, HECMOTPA HA TO YTO
M3HAYaJbHO B MUPE CTaBKa ObliIa c/leJIaHa Ha IEpeMEHHBIN
TOK, C 1300peTeHNeM pa3InYHON CUJIOBOM alliapaTy phl (BbI-
NPAMUTENN TOKA, FeHepaTophl IEPEMEHHOT0 TOKa) IoCTe-
IIEHHO Bce 6oJIblllee paclipoCTPaHEeHNe IOy YaloT JTUHUH I10-
CTOSIHHOTO TOKA.

BrpoueM, ecii UCII0/Ib30BaHNUE IIOCTOAHHOIO TOKA B HEKO-
TOPBIX CJIydadx MOM¥KET CHU3UTH IIOTEPH, TO CBEPXIIPOBOJISA-
Iye JUHUH 3JIEKTpolepeaad, B COOTBETCTBUU ¢ PyHAAMEH-
TaJIBHBIMU 3aKOHAaMU (U3UKU, BOOOIIEe HE BHOCAT IIOTE€Phb —
B CBEPXIIPOBOJAIINX MaTepUaaXx 3JE€KTPOHBI JBUKYTCHA
6e3 3aMeIAINNX B3aUMOJeCTBUN ¢ aToMaMU KpHCTall-
JndecKoil pemreTkd. IlpaBja, Ha cerogHAa MaKCHMaJIbHas
TeMIlepaTypa CBEPXIIPOBOAUMOCTH (CBEPXIPOBOAHUKHU 06-
JaZlaloT CBOUMU YHUKAJIBHBIMU CBOMCTBAMU TOJBKO B JI0-
BOJIBHO Y3KOM JAualla3oHe OTPHUIlaTeJbHBIX TeMIlepaTyp)
coctaBadaeT nopaaka 150° K. IToatomy ana adpeKTUBHOU
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paboThl TAKUM JIMHUAM dJIEKTPOIlepeiayd HYKHBI JIOIIOTHU-
TeJbHBIE OXJIAKAAIONIEe KPUOTeHHbIe CUCTEMBI, YTO HEMU-
HYy€eMO BJIeYeT 3a COG0I HOBBIE PACXOJbl, HOBbIE OrpaHHYe-
HHSA ¥ HOBBIE IPEAMETHI JJIS UCCIIeJOBAHUH.

31ech 9HEPreTUKN 0CO6EHHO HAIEI0TCS Ha ITOMOIIb (pU3U-
KOB M MaTepHaJjOBeI0B, KOTOPBIE UIyT MaTepHUabl, 06aa-
Jlarolliye HyJIeBbIM COIIPOTUBJIEHHMEM IIPU KOMHATHOM TeMIle-
patype. Ho nake eciiu X IIOMCKY YBEHYAIOTCHA YCIIEXOM, 9TO
erle He Oy/ieT aBTOMaTHYEeCKY 03HAYATh HEMEJIEHHOT'0 U I10-
BCEMECTHOTO PacIpOCTPaHEHUS UACANbHBIX JTUHUN 2JIeK-
Tponepenad. Bce coBpeMeHHBIE MaTepUaJlibl, Kak Obl Iep-
CHEKTHUBHBI HU ObLIIM MX CBOMCTBA U Kak ObI MHOroo6ema-
IOIIle OHY HU BBIMIAIE]IN B IPOOUPKAX U HA J1a60paTOPHBIX
cToJIaX, elle TpeOyIoT A0JTrod NpaKTUYeCKOl ampobanuu,
JIOBEJIEHUS 0 yMa TEeXHOJIOTUU HU3TOTOBJIEHUs 06paslioB,
IPOBEPKU 9KCILIyaTAIlMOHHBIX CBOMCTB. U Kak pa3 B o6ia-
CTH IIOUCKA U pa3paboTKH HOBBIX MaTEpUAaJIOB JUIS dHEpre-
THUKU OPraHU3aTOpPHI JKAYT MHTEPECHBIX U pa3HOOOpa3HbIX
pab6or.

Ha BTOpO¥ 60JIBIIION CeKIUU KOH(MEPEeHIUU, ITOCBAIIECH-
HOM mpob6JieMe HNOAKIIOYEeHUS aJbTePHATUBHBIX UCTOYHHU-
KOB 9HEPIr'uH, peyb IoiieT 06 OAHOU MHTEePECHOM npobiaeme,
0 KOTOPO¥ MaJIo YTO U3BECTHO HecnenmuaauctaM. HecmoTpsa
Ha MHOTOYMCJIEHHBIE COOOIIEHUsI 06 YCIEIIHOM ITpUMeHe-
HHUU BO30GHOBJISEMBIX UCTOYHUKOB 9HEPTUH, TeJINO3Hepre-
THUYECKUX YCTAHOBOK U COIYTCTBYIOIIMX UM YHUKAJIbHBIX
TEXHOJIOTUSX U3TOTOBJIEHUA (POTOITIEMEHTOB UK MUKDPOOP-
raHu3Max, IpeBpallalouX JIOOble OPraHUYeCKHUe OTXOABI

B YHCTOE€ GUOTOIINBO, K COKAJIEHHIO, ¥ BCEX 3TUX, 6€e3 co-
MHEHUU, IPOPBIBHBIX HUCCIEAOBAHUI €CTh HEJOCTATKU —
BIIMCATh BO30OHOBJ/IAEMble HICTOYHHUKHU dHEPIUH C UX HECTa-
GMJIbHBIM XapaKTepoOM IreHepalii B COBpPEMEHHYIO CUCTEMY
3JIEKTPOCETEN OKa3bIBaeTCA UYpe3BblUaliHO TpyaHO. Takad
npo6yieMa — TOJIBKO BEpPIINHA aiic6epra: HeperyasapHbIH Xxa-
PaKTep CHUKAET KadyeCcTBO 3JIEKTPO3HEPIUH, a Iiepebou c ee
nojiayel BIUAIOT HA YCTOMYUBOCTD BCEH 9HEPIrOCUCTEMBI.

HaxoHern, TpeThd ceKIUA KOHpepeHIIUU Oy/IeT IOCBAIIeHA
pa3paboTKaM B 061aCTU CUJIOBOH 3JIEKTPOHUKU — CO3JaHUA
Pa3IUYHBIX IPUOOPOB, KOTOPbIE MOT'YT IIOMOYb C BHEIPEHU-
€M JIMHHUH Ilepeiad IOCTOSHHOr0 TOKA UJIU TeHepaTOPOB BO3-
O0GHOBJIAEMON 9HEPIUH.

ITo uToraM KoH(pepeHIINU KOMUTET OIPEIEIUT TPHU JIyd-
mrve paboThl, aBTOPbI KOTOPBIX CTAHYT 06/1aJaTeIsIMU IIpe-
muii B 100 TeIc. py6. CamMble HHTEPECHBIE U IEPCIIEKTUBHbBIE
paboTel 6yayT pPEeKOMEHIOBaHBI OPTKOMUTETOM Ha BKJIIO-
YeHUe BIIPOrpaMMbl HAy4YHO-HCCJIEI0BATEIbCKUX, OIIBIT-
HO-KOHCTPYKTOPCKUX U TexXHojlorndeckux pabotr (HHOKP)
OAO «Poccetm» u OAO «dCK EJC». Takum o6pasoMm, y ayd-
MINX M3 JIYYIIUX MOJIOABIX YUYEHBIX IOSABUTCSH peaJbHBIN
IIAHC He TOJBKO OOCYAUTH CBOU PeE3YJbTAThl C KOJIera-
MM, HO M IIPOJOJIKUTH paboTy Ha 6ojiee BBICOKOM yPOB-
He. Bo3M0OHO, HEKOTOpbIE U3 3THUX YUYEHBIX OKAMKYT BJIUA-
HHe Ha caMy IIOJIUTHUKY HayYHBIX UCCJIEZJOBAHUN B 0671aCTH
9JIEKTPOYHEPreTUKH, a4 3HAYUT, U HA HAIITY I0BCEJHEBHOCTb.
Benb sHeprud ecThb JKU3Hb, 1 KOMY, KaK HE MOJIOABIM, pPa3BU-
BaTh HOBYIO 9HEPI'€TUKY. |

B mupe Hayku [05] mai 2013 | www.scientificrussia.ru
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COBbITUSA, PAKTbI,

Illustration by Thomas Fuchs

KopH1 reHna/s1bHOCTHU

Hosas cepusa CHUMKO8
20/108H020 M032ad Anlbbepma
SUHWMeUHA NOMOWEM NOHAMB,
Kak emy y0deads0cb sudemso
NPOCMpPAHCMaB0 U 8pems

C MoMeHTa cMepTH DHHINTeHHaA B 1955 r. ydyeHble 3a1a0T-
cs BOIIPOCOM, KaKHe 0COOEHHOCTH €ro Mo3ra obecrieduBa-
JIA 3KCTPaopAUHAPHOE NOHUMaHUe (PU3NIECKUX 3aKOHOB.
HccnenoBanusa aHATOMUYECKHUX OCHOB F€HUAJBbHOCTH OMH-
mITelHa, AJUBIIMECA AECATUIETUAMU, 3alllIM B TYIUK,
T.K. MHOT'H€ IIoCMepTHBIEe poTorpaduu Mo3ra 1 Cpe3bl HEPB-
HOM TKaHM ObLIM PO3JaHbI PA3HBIM JIOJAM U OKa3aJIUCh He-
JOCTYIHBIMU JJI5 yYEHBIX.

B HoAGpe mpol1Ioro roja B Ky pHaje Brain mosaBuiaachk OH-
JTaWH-Iy6InKaIusa, OCHOBaHHAaA Ha HanboJiee ITOJIHOM Ha ce-
rogHs KOJJIEKIIMM CHHMKOB Mo3ra JiHmTelHa. Okasa-
JIOCh, YTO KOpa 60JIbIINX NOJyIapyuii, oOTBedaloias 3a BbIC-
mue Ncuxudeckre QyHKINHU, padandaiack y OWHIITENHaA
M JIUI] CO CPEJHUM yPOBHEM UHTE/JIEKTA 3HAYUTEIbHO CUJb-
Hee, YeM CUUTAJIOCh paHee. HuKe Mbl IPUBOAUM UHTEPBBIO
C PYKOBOAUTEJIEM 3TOr0O IIPOEKTa aHTporojaoroM JuH Poik
(Dean Falk) u3 YuuBepcureTa mrara diopuaa.

— YT0 BaM yAaJIOCh OGHAPY KUTH?

— Y Anp6epra OiiHIITeHA 6blIa HEOOBIYHAA NpedpoOH-
TaJbHasdg KOpa C HECTAHAAPTHBIM PAaCIIOJOKEHUEM H3BU-
JuH. Brarogapsa cpaBHUTE/IBLHBIM UCCIEN0BAHUAM Ha IIPU-
MaTax Mbl 3HaeM, UTO B IIPOIlecCe 3BOJIOLUH 3Ta 06J1acTh
Mo3ra Han6oJjiee ”HTEHCUBHO CcTaJla pa3BUBAThCA Y IPEIKOB
JesjgoBeKa. KpoMe Toro, U3BeCcTHO, 4TO y JII0JeH aTa 061acTh
of6ecriedyrBaeT BBICIIHNE NICUXHYecKHe QYHKIUU: pabodyio
naMsaTh, NJaHUPOBAHUE U OCYIIECTBJIEHUE IIJIAHOB, pas-
MBIIIIJIEHUA U 6€CIIOKOMCTBO 0 OyAyIeM, IPOrHO3UPOBaHUE
COOBITHHM. DTO BBICOKOpA3BUTAs YAacTh MO3ra, OT KOTOPpOU

Mo3r u cnopt

Hoable OaHHble 0 ces3u
CNOPMUBHbLIX MpPasm

C HelipoOezeHepamueHbIMU
3abosesaHuUsSMuU

FOHOBy y Cl)yTﬁOJ'II/ICTOB 1 BOEHHBIX 3all[UIIIA€ET IIIJEM, HO OH
HE MOMKET IIOJITHOCTBHIO 3aIlIUTUTDH MO3T OT IIOBPEHACHUSA, 110~
CKOJIBKY B MOMEHT yaapa MOo3r obeTcd o Yeperl.
Hpe}lHOJ’IOH{I/ITeHbHO, TaKHW€ IIOBTOPAIOIIUECS TpaBMbI
CBA3aHbI CIIOCIHEAYIOIIUM PpPa3BUTUEM Heﬁpo,uereHepa—
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UAYT CBA3U U K IIOJKOP-
KOBBIM CTPYKTypaM.
MBI 1mpeamnoJiaraeM,
YTO B MO3re DUHIIITEN-
Ha HabJpaaiach MHo-
BBIIIIEHHA S CJI0KHOCThb
HWMEHHO 3TUX CBS3€H.

— BBLJIO JIU ellle YTO-
TO HEOOBIYHOE?

— E1re ecTb UHTEpECHbIE
JlaHHBIE, Kacalolecs CEHCoP-
HOUM Y MOTOPHOM KOpBI. B HIUKHUX ydYacTKaxX MOTOPHOHN
KOpPBI, OTBEYAIOIINX 3a ABUKEHU A MBIIII] TULA, A3bIKA U TO-
JIOCOBOT'O ammapara, Mbl OGHAPYKUJIN CTPAHHYIO 06/1acTh.
Y OiiHmITeliHa BJIEBOM NOJyIIapuu ob6j1acTb, OTBedalo-
mad 3a ABMIKEHU JINIa, 6bl1a HEOOBIYHO yBeJIUYeHa, B HeH
BBICJIAJICA IIUPOKUIN yYacTOK NPSMOYTOJIBHON (POPMBEI.
MHe He I0BOJIMJIOCh BU/IETh TAKOI'0 B MO3re APYTUX JIOAEH.
f He 3HAIO, KAK 9TO IIPaBUJIBHO 00'BACHUTH. ECTh U3BeCT-
Had IuTaTa, rae Anp6epT OUHIITENH NUIIET, YTO AyMaeT
He TOJIBbKO 06pa3aMu, HO U 9YBCTBAMHM, YTO €r0 MBIIIJICHUE
COZIEPKUT HE TOJIBKO 3PUTEJIbHBIE, HO U MBIIIIEYHbIE 3JIEMEH-
ThI. YTO 3TO0 3HaYMUT? f He 3HAIO, HO B CBETE TOT'0, YTO MBI 00-
HapyKUJIN B MOTOPHOM KOpe, BOIIPOC CTAHOBUTCS OYEeHb UH-
TepPEeCHBIM.

— Kak BBl AyMaeTe, 3TO KaK-TO CBA3aHO C TOM H3BeCT-
HOH doTorpacdueii, Ha KOTOPON IMHINTEHH 3anmevyaTiIeH
C BBICYHY TBIM A3BIKOM?

— BBI 4eTBepTHIH, KTO CIpalInBaeT MeHA 06 3TOM 3a I1o-
cinegHue Tpu AHA. [lepBBIil pa3 BOIIpOC 3aCTUT MEHs Bpa-
CILJIOX, U 1 CKa3aJla, YTO CYUTAIO 3TO IPOCTHIM COBIIAICHU-
eM. IToToMm 4 cTasa gymMaTh 06 9TOM M HOJOILIA K 3epKaJy,
YTOOBI HOCMOTPETH, CMOTY JIM 1 BRICYHYTh SI3BIK TaK e, KaK
OUHIITENH, ¥ Y MEeHS ITOYTH MOy YUI0Ch. TaK 4TO A AyMalo,
Ha 3HaMeHUTON ¢oTorpadum 3aredaTieHOo, KaK UMITYJIb-
CHBHO U HEITPUHYKJEHHO MOKET BeCTU ce0s yYeHBIH. |

Fapu Cmukc

TUBHBIX 3a6oieBaHUM. 2 nexkabpa 2012 r. ucciaexoBaTeIn
u3 Beicmieit mkonbl MesuIUHEI B BocToHe, MuHHCTEpCTBA
no aenaM BetepaHoB CIIIA u IpyTrux y4dpe:xJIeHu omy6am-
KOBaJIM Ha caiiTe KypHaja Brain ctaTbio 06 NU3MEHEHUSX,
BBI3bIBA€MBIX XPOHUYECKOH TpaBMaTHUYeCKON aHIledasona-
THuel (XT3I). B ux pa6ore npuBoauTca Haubosee JeTaJIbHOe
Ha CerofHd onmcaHue ocobeHHocTed aToro 3abojieBaHUA
U €Tr0 OTJIMYUA OT APYTUX HellpoJiereHepaTUBHBIX 3a60JIeBa-
HUH, HarTpuMep 6o0y1e3HU AnbIreiimepa.

HccinenoBaTenn NIpoaHAJIU3UpPOBanu o6pasnbl Moara
85 ymepHIux J10JeH, B TOM 4Hicjle CHOPTCMEHOB U BET€PaHOB
BOMHBI, UMEBIINX TPaBMbI Mo3ra. OkasaJock, 4To 3aboJe-
BaHMeE B MO3Te IIPOrPecCrpoBallo U Tay-6ejI0K 06pa3oBbIBaI
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O yem XKYIT XKYKU?

AbIpKU U X00bl, NPO2PbIZEHHbIE AUYUHKAMU HCYKO8 8 Npou38edeHUAX
UCKYcCmad, N0380/150Mm u3yydms Cyobby buo/102uveckux 8uoo8

80 8peMeHU

CyIIecTBYIOT JIU IOPTAJIbI, CKBO3b KOTOPBIE MOMHO ITy TeIlle-
CTBOBATh BO BpEMEHU B GYKBaJIBHOM CMEICJIE, II0JOGHO Irepo-
AM Hay4HO-(paHTaCTU4YE€CKUX POMaHOB, — 3TO HayKe IIOKa
He n3BecTHO. Ho yike ceifuac MBI MOXEM CKa3aTh, YTO €CTb
JIBIPBI, CKBO3b KOTOPBIE YYEHBbIE, U3yJalollle paclpocTpa-
HEeHUEe HACEeKOMBIX, MOT'yT 3arifHyTh B OTAAJICHHOE IIPO-
ntoe. OHU BIIOJTHE peasbHbI U IIPOJieIaHbI CAMUMHU HAaCEKO-
MBIMHU B [PEBHUX IIPOU3BEIEHUAX UCKyCCTBA.

MozkeTe IpeJcTaBUTh ce6e 6GHosora B 4yK/JA0M €My MUpe
CTapHUHHBIX 'PABIOP, MHOI'UM U3 KOTOPHIX I10 HECKOJIBKY CO-
TeH j1eT? Ero uma Bisp Xemxec (Blair Hedges), o gomxHo-
cTU OH npodeccop B YHUBepcuTeTe mTaTa [leHcuabBaHUA.
Yd4eHBI OGHAPYMKUJ, UYTO MHOMKECTBO MEJIKHUX JePEeKTOB
B IOCKaX, Ha KOTOPBIX IIe4aTaJUCh T'PABIOPHI, IIOSBUINCH
H3-3a JINYUHOK KYKOB, KOTOPBIE IIPOTPBI3JIN JPEBECHUHY €Ille
JIo TOro, KaK Ha Hel fiejajauchk OTTUCKHU. IIpyyeM okasajock,
4TO HACEKOMBIX, IIPOJENIaBIINX 3TH XOJbI, MO¥HO HJEH-
TUPUIUPOBATH C TOYHOCTBIO J0 Buaa. Co-

e

IOCTAaBJAA Pa3Mephl ALIPOK CO BDEMEHEM
1 MECTOM M3TOTOBJIEHUS I'PaBIOp, yde-
HBIA CMOT' HapUCOBaTh KApTUHY pac-
IIPOCTPAHEHUA KYKOB-Z[PEBOTOYIIEB
BO BpEMEHHU IIo Bcell EBpomne, moury-
4UB IIPU 3TOM J0CeJIe HEU3BECTHBIE
pe3yabTaThl. OH ony6JIMKOBaJ CBOE
OTKpPBHITHE B (peBpaJIBCKOM HOMepe
sxypHaJia Biology Letters.

Biap Xens Ha3BaJ 9THU ClIe/bl, CTOJIb
MHOTO0 IroBOpsIIe 06 MCTOPUHU BUJIOB, «JIe-
TOIIMCBIO ABIP». B3pocible KYKU OTKIaIbI-
BAOT AHIAa B MEJKUX TPEIIUHKAX B JApeBe-
cuHe. Kak TOJIBbKO TUYMHKU BBUIYIISAIOTCSH,
OHM BHEJPAIOTCA BIIyOb U IIPOBOJAT B Jiepe-
B€ OT TpeX [0 YeThIpeX JIeT, 6JarofeHCTBYHA
Ha HEMCTOUIUMBIX 3anacax Ieamoao3el. Kor-
Jla K€ IMYUHKU IPeBPalialoTCs BO B3POCIBIX
#YKOB, OHU IIOKHAJAIOT CBOE MECTO OOUTaHUS,
IIpocBepJMBas B APEBECHHE Te€ caMble JIbI-
POYKH, YTO MBI BUAMM Ha IOBEPXHOCTHU II0Y-

TH BCEX JIePEeBAHHBIX I'PaBIOP.

Xemsx m3ydns 3263 pas3JIMYHBIX XOJ0B
B 473 KapTHUHAaX, CO3JaHHBIX B IEPUOJ, MEX-
Ay 1462 1 1899 rr. OH BBIACHUJ, YTO JBIPOY-
KU MOTYT OBITh JIByX pa3MepOB: OJHU OKOJIO
2,3 MM B IOIIEpEeYHUKE, APYyrue — MOpubian-
3uTenbHO 1,4 MM B auametrpe. Pacnpenene-
HHeE 4HcJia AbIPOUYEK Pa3HOro pa3Mepa B cTa-
PUHHBIX €BPOIIEHCKUX I'PaBIOpax UMeEET APKO
BBIPAKEHHYI0 3aKOHOMEPHOCTB — Bce Gojiee
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MeJIKMe ObLIIM HalIeHbl B TPaBIOpax, U3TOTOBJIEHHBIX HA Ce-
Bepo-3amnajie KOHTUHEHTa, a 6ojiee KpyIHble KOHLEHTPU-
PYIOTCA B JOCKaX I0Or0-BOCTOYHOI'0 IIPOUCXOkAeHUA. [loTom
YYEHBIHM CMOT «BBIYHUCIUTDB» KKl U3 BUJOB IPEBOTOYIIEB.
Ha ceBepo-BOCTOKE UM OKa3ajCA OOGBIKHOBEHHBIN Mebesb-
HBIA ApeBoToYer] (Anobium punctatum), a Ha oro-3amajae —
cpeau3eMHOMOPCKUH MebenbHBIN apeBoToder (Oligomerus
ptilinoides). Metopn Xena:xeca, OCHOBAaHHBIN Ha «JIETOIINCU
JIBIP», HO3BOJISAET U3YYUTh PACIIPE/Ie/IEHHE JKYKOB-IPEBOTOY-
IIeB He TOJIbKO B EBpoIre, HO 1 B MUpe, a TaKiKe IPOCIEIUTD
U3MeHEHUe I'PaHUI] apeajioB BUJOB Ha IIPOTAMKEHUUN UCTO-
PHUH, OLIEHUTb U3MEHEHHUS B JIOKQJIBHBIX IOMYJIANUAX pas-
JIMYHBIX BU/IOB U ONIPEeIUTh BpeMs NUHBA3UU Yy Ke3eMHBIX
HaCEKOMBIX B TOM MM MHOM cTpaHe. HOBBIN IToAgx0M, BEpPOAT-
HO, MOKET OKa3aThCA I0JIE3HBIM U B OIIpe/IeIEHNN BpEMEHU
¥ MecTa INPOUCXOKAECHUS KHUT WJIN I'PABIOP, YTO MOIJIO GBI
IOMOYb pasrajiaTh MHOTHE TalHbI, CBA3aHHBIE C IIPOU3BeE-

JEeHUAMU HUCKyCCTBa. |

KampuH XapmoH

Kpyzom myKu: epastopd, NonopyeHHAs HaCeKOMbIMU
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GETTY IMAGES (top); ALEX WILD (bottom)

HelpopubpuIIApHBIE KIyOKH, C HAJINYIHNEM KOTOPBIX 00bIU-
HO CBAI3BIBAIOT CHHIKEHHE YMCTBEHHBIX CIIOCOGHOCTEU IIpHU
6one3Hu Anprreimepa. Ho, B omiiname ot 60s1e3HU AJTbIITel-
Mepa, npu XTO 5TH KJIYyOKH BOSHUKAJH B PA3JIUYHBIX 0671a-
CTAX MO3Ta U paclpoCTPaHAIUCh HEpaBHOMepHO. [lepBoHa-
YajabHbIe HAPYIIEHUS, I0-BUANMOMY, ObLIV BEI3BAHBI (DU3H-
YeCKUMU IIOBPEKICHUAMU, U UCCIECJOBAHNA Ha JKUBOTHBIX
MOATBEPAMIIH, YTO 3a60JIeBaHHE IIPOJIOJIMKATIO Pa3BUBATHCA
B IIPOMEIKYTKAX MEKAY TPAaBMaMM{: MO3T IIOJy4aJl CIeqyI0-
Iiee NOBPEeKIeHUeE, He YCIEB O PaBUTHCSA OT IPEAbIAYIIETO.

9TO HCCJIeJOBAHUE MTOATBEPHKAAET IMPEAIIOIOKEHUE, UTO
peryispHoe IoJIy4YeHHe TPaBM CIIOPTCMEHaMH IIPUBOJUT
k pasButuio XT3. Cpenu 85 nccieoBaHHBIX 06pa3IloB MO3-
roB XTO oTmeuasnock B 68 ciaydadax, U3 KOTOPbIX 64 o6pas-
a NpUHAJJIeKAIN JIOAAM, 3aHUMaBIIUMCSA KOHTAKTHBI-
MH BHUJIAMHU CIIOPTA, TAKUMH Kak QpyT60s minu Xokkeit. Of-
HaKO HCCJeJoBaHUEe He OObACHAET, NOYeMYy Y HEKOTOPBIX

JIOe B aHAJOTUYHOM CHUTyaIluN
Takoro 3aboJieBaHUS He BO3HU-
kaeT. OQuH U3 aBTOpPOB pabo-
ThI, HEBPOIIATOJOT OHH Mak-
k1 (Ann McKee) us Beapopxa-
CKOr0 MEJUIIMHCKOTO I[eHTpa
o Ziles1aM BeTepaHoB B Macca-
qyceTce, CYUTAET, YTO HAJ0
CPOYHO ITPOBOJUTH JOIIOJITHU-
TeJIbHBIE MCCIEN0BAHUSI, YTO-
6Bl BBIICHUTD, II0YEMY HEKOTO-
pble JIoau, BO3MOXKHO, UMEIT
TeHeTUYEeCKYI0 IIpepacIlioyo-
JKEHHOCTB K XTO. |

A3ti3u KOxac

OT K/1€TOK — K OpraHmsmy

CiansucTeI IIeceHeoOpasHBIM opraHusM Dictyostelium
discoideum TpoBOoAUT GOJIBIIYIO YaCTh CBOEH KMU3HU B BUJIE
COBEPIIEHHO TUITHYHBIX Ha IIEPBBIN B3TJIA/ OJJHOKJIETOUYHBIX
ame6, OOUTAIOINX MEKJAY YaCTUYKAMHU BJIAKHOMN ITOYBBI
U nuralomuxca 6akTepusaMu. Ho koraa 3amackl TUTaHUSA IT0-
4eMy-I100 UCUEepPIBIBAIOTCA, C 9TUMU KJIEeTKaMU HauUHAET
NPOUCXOAUTH HEYTO HeoObIuHOe. ['osofaoniue KIeTKU JUK-
THOCTEeJINyMa cobuparTca BMecTe U QOPMUPYIOT €IMHBIMN
KOHIJIOMepaT. OTOT CBO€OOPAa3HBIM OPraHu3M (ILJIa3MOAMH),
BHEIITHEe HAIIOMUHAIOIINKI CIU3HSA, IPOPACTAET B IJIOJIOBOE
TeJIO, CIIOPAHT U Ha HOMKKe, KOTOPBIH, BO3BBIIIAACH IT0J0GHO
MasiKy Ha BepIIrHe 6alIHu, padépackiBaeT CIOPHI HAa 601b-
I10€ pacCcTossHHE BOKPYT cebd, Tak 4To aMe6bl, BHOBB o0pa-
3yIOIHeCH U3 3TUX CIIOp, OyAyT UMeTh 3HAYUTEIbHbIE IIIaH-
CBl OKas3aTbCHA B MecTax, Ooiee
6oraThIX MUILEN. ITO BHE3AITHOE
u3MeHeHUe criocoba CyIiecTBO-
BaHUA yiKe caMo IIo ce6e MHTe-
PECHO, OJTHAKO HACTOSAIIYIO 3BO-
JIIOLIMOHHYIO 3arajiky npeacTaB-
JSI0T COG0U Te KJIeTKU, KOTOphIe
06pa3yoT TOHKYIO HOXKKY, HeCy-
IOIyIO CIIOPAaHTUN: BeAb OHU I'ub-
HYT, TaK U HE PAa3MHOMKHUBIIINCH,
npefocTaBisasd KJIEeTKaM Bepx-
Hel JacTH IJI00BOr0 Teja Ipe-
BPaTUTHCA B CIIOPHI, UMEIOIIeE
6oIbIIle IITAHCOB HA BBIXKUBAHUE
B HellpecKa3dyeMol cpene. Takoe
HOBEJCHUE, YeM-TO HAIIOMHUHAIO-
miee 706pOBOJIBHOE IIPUHECEHUE
ce6sl BIKEPTBY, 3aBOpPaKUBAET
6MOJIOTOB B T€YEHHUE HECKOJIb-
(MaTepec-
HO TaKiKe OTMETUTD, YTO B OJUH

KUX JeCATUJETHUM.

HHaSMO}IHﬁ, KaK IIpaBUJIO,
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rpynnupyioTcsa aMebbl, pOACTBEHHBIE APYT APYTY, II0O3TOMY
Jlaske yMHupalolye KJIeTKU UMEIOT BO3MOMXKHOCTD IIepeiaTh
110 HAaCJIeICTBY CBOM I'€HBI, IyCTh U KOCBEHHBIM IyTeM.) Ile-
peA HaMu — IIPUMep OpraHU3Ma OAHOBPEMEHHO U OJJHOKJIe-
TOYHOT'0, ¥ MHOTOKJIETOYHOI'O (MJIX KOJIOHHAJIBHOIO), IIPHU-
YyeM Ha cBoeoOpasHOM cyunupaiabHONW ocHoBe. OH IIpen-
cTaBiAeT co6oi MOYTH UjeaabHy 0 MOJesIb I IOHUMaHUA
TOro, KaK MHOTOKJIETOYHBIE OPTaHU3MBbI MOIVIM BO3HUKHYTh
U3 OAHOKJETOUYHbIX aMe6. Ha mpuBegenHoil ¢oTorpadpunm
usobpaxkeH cpe3 jgabopaTopHOM KyJabTypel Dictyostelium
discoideum, rie MOKHO BUJI€Th, KaK €T0 IIJIa3MOJUHU IIOCTe-
TIeHHO NIpeBpaIlaTCcAd B CIOPAHTUU. |

Azekc Yaiino
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Bes npecca
6 0OHOM
mecme!

KTPOHHKE BEFCHA NENATHBRIX HAAHITH

sKypnan
«B mupe nayxu»
menepn
u Ha pressa.ru

L Mpu3payHbie OrHU HOBOM PU3UKHU

Mocramman yesas Nwhose
MCEOMAEMOrD Tannnes [AMHOIARPOn

MOXHO, CKOPO MOKa*yT y4€HbIM MYyTU B HEU3BEAAHHbIE MUDbI
. Hepgoporue 6unetbl Ha opbuTty
= YacTHble KocMUYecKue no/eTbl byAyT HeyK/I0HHO
. AeleBETb. BOBMO)KHO, 3TO OTKPOET HEOXKNAAHHbIE

HenTpMHO, Camble CTpaHHble 3BEPU B 300MapKe 4acTuL, BO3-

Clentiforussiaou®

“epe l':l‘i'i Hay4Hbl€ NepCneKTUBLbI

Uckonaemas n1060Bb
YyeHble noAOMPaOTCA K pasragKke TalH cekcyasibHOM
}KM3HU TMIaHTCKUX 4UHO3aBPOB

Ocna: HoBaA yrposa?

[locne Toro Kak 35 /Z1eT Ha3ag ocna 6blna MCKOpPEHEHa,
/I0AN NepecTa/iv genaTtb NPUBUBKU OT HEE; TAKUM
obpasom, cerogHsa BCA Nony/AuMA noTepana UMMYHUTET
He TO/IbKO K OCMe, HO U K APYrMM MOKCBUPYCaM,
pPacrnpoCTpaHeHHbIM CPeaAU XUBOTHbIX

_CaMble CTPAHHBIE YACTULEI
MOryT yRasare fiyp B  KoHeL ane/IbCMHOBOrO COKa

B HENIBEOAHHBIE Fﬂ'f.“]bl
ManeHbKoe HaCceKoOMOg€, a3uaTCKaA Ncniaamaa, 3apakaet

rMbe/IbHbIM HeAYroM LMTPYCOBbIE 4epeBbA MO BCEMY MUPY

MoseT mexaHU4eCcKux nyen

B cBA3M C TaMHCTBEHHbIM 3a60/1€BaHNeM, KOCALLUM
n4ye/IMHbIE KO/IOHWUM, YHeHble CO3/atoT n4ye/-poboToB,
KOTOpble ByAyT A0/1XKHbI B3ATb Ha C€6A PYHKLMM KMUBBIX
HaceKOMbIX
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AN BCEX, KTO XXUBET
Ha nAaHeTe

SEMAA! /



