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TAABHbIE TEMbl HOMEPA

KOCMOAOTIU4

28 MUN® O HAYAAE BPEMEH
fa6pueab BeHeunaHo
Bown . bonwsuioli 83pule Havanom epemeru unu Beenennas cyuecmeosana u 00 1e2o?
Jlem decamo HA3G0 MAKOLL 60NPOC KA3A/ICA HENeNbIM, a Ce200HA OIMBen Ha He2o
uugym Pu3UKU 6Ce20 MUPA.

SHEPIU4
KY:] SKOHOMUYHOCTb BOAOPOAHOIO TONAUBA
MaTbio BeAba
MoocHo i obecnevums mpaHcnopm HeoOX0OUMbBIM KOUHECMBOM MONIUBAT

BUOTEXHOAOTINA

46 CUHTETUMECKAY XU3Hb
Yanr [M66¢c
Buonozu co30arom oubauome 83aumosamersemolx gpazmermos JHK
U COOUDAIOM U3 HUX 2eHeMUUeCKUe KOHCMPYKUUU — 1PO0OPA3bL
NPOPAMMUD)Y EMBLX HCUBBLX MEXAHUSMOB.

HEMPOBUOAOTUS
54 OPENA BO3BPALLIAETCY
Mapk Coamc
Bce bonvuee wucao yueroix meumaem 0o 006e0UHeHUL He6PONI02UL
U NCUXUAMPULL 8 PAMKAX eOUHOTE MeOPULL.

NAAHETOAOTUA
62 BOT U CATYPH!
A>KOHATAH AYHUH
Koecmuuneckuii annapam Cassini-Huygens packpoem maiino. Camypma,
€20 Koely, U 2u2anmcKo20 cnymuuka — Tumana.

HAYKA N OBLLEECTBO
70 POCCHWY YEPE3 100 AET
EBreHuin AHapees 1 AHATOAUIM BuliHeBCKUM
Poccutickue yuensle npeonoNcun 603MONCHbIE CUCHAPUL DA3BUINUS
oemozpagbuHeckoli cumyauun 6 cmpane Ha oauxcatiuiee cmosaemue.
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MPODUAb -

NMOBECTb O CHACTAUBOU XU3HU

O ceoeit acusHi paccKasvieaen Cmaperiuiiil POCCULICKULL
2€0/102 U NAOHMOJI02, Ndypeam npemus <ITpuymgp»
arxaoemur bopuc Cepzeesur COKOM08.

MHHOBALA

AEKAPCTBA, A HE NMPUBbIAB!
apu Ctnke

Dapmavesmuveckas KOMnarus 6opemcs ¢ OONCIHAMU, OMm
KOMOPbIX CMpaoaent HAaceleHue PAa3eusaroujuxcs CIpaH.

AABOPATOPU4

«TPEKOBbIE» METOAbI UCCAEAOBAHUA
BELLIECTB

Amutpun 3aropckum u Apkaaum Maabues
Jlabopamoprle memoosbt U3YHUeHUs CBOLCING BEUIeCNS.

OB3OPbI:

OT PEAAKUMN
HACEAEHUE MUPA

50, 100, 150 AETTOMY HA3AA
HOBOCTU U KOMMEHTAPUU

o TONHCTBEHHbIE TeYEeHMSs]

o [Q30BblE MAQHETI-TUIAHTbI BEIFOPAKOT AQ TBEPAOTO SAPC
o MapcuHaHCcKye BCMbILLKM

o [EHETMKA W yNyLLEHHbIE BO3MOXXHOCTN

o [A€ HOXOAMUTCSI «KKYXHSI» MOrOAbI?

e BBLL - 65 net

o CYHEpPreT1ka B MOAUTUKE

KHMXHOE OBO3PEHUE

OYEBUAHOE-HEBEPOATHOE
AAXUMUG NAMATA

OO0HO U3 Camblx YOUBUMELHBIX CBOLCING HeI08EeHeCKO20
pazyma — namsams. Kax ee coxparumas? MoxcHo s
paseusams namamaos?

MYTELLECTBUA
MCYE3AIOLLUME MMCbMEHA

Ilepeobbimroe ucKyccmeo Cudbup.

3HAHUE-CUAA
TAA3HAS AA3EPHAA XUPYPIU4

Mapk Ouwwerrtn
FDA ogpuyuansro 0000puia npumeHerue
IKCUMD~IASEPHOLL XUPYP2ULL 8 OPMANBMONOZUL.

FTOAOBOAOMKA
MWHN-LLALLKHA

A3HHuC Wawa

CIMPOCWTE SKCIMEPTOB

Mmnozue Cmpemamcs 1a 102, K CONHYyY umopro. Ho ne
ONACHBL U COTHEUHBLE J)YUUL 0151 HAULe20 300P06b:A?
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E.A. DEAOCEEBA

OT PEJAKLHHN

incencine MU

CCI‘OHHH MbI CTAHOBHUMCS CBHUCTC/IIMA
CaMOTO MAaCHITA0HOTO IIEPEBOPOTA 3a
BCIO UCTOPUIO LIMBUWJIN3ALIMH: OHA BCTY-
IIA€T B HOBBIH PEKUM BOCIIPOU3BOACTBA
HACEJIEHMS, YTO IOBIUAET HA CyIbOYy
KaK YEJIOBEYECTBA B LIEJIOM, TAK U KaAXK-
JIOM OT/EIBHOM cTpaHbL Kak Gyzer me-
HATBCSI YUCJIEHHOCTb OOUTATENEH 3EM-
HOro mapa? K kakum nocjieICTBUsIM 3TO
npusener? KakoBbl AeMOrpauyeckue
nepcnekTusbl Poccnm? K Bonpocam jie-
Morpaduu xxypHai «B Mupe HayKn» 06-
pamancs HeOgHOKPATHO (Ne5, 2004 2.,
Jlemozpagpuneckuti xpuuc 6 Poccuu»,
Ne7, 2004 e., <lepenucv Kax 3eprano
oemozpagpuu» u <Poccus: npoodaemol
muzpavun»).

B 60-¢ rogst CCCP u CIIIA BbICTYIIH-
JI1 C COBMECTHOM HHUIIUATUBON IIPO-
BeAieHUs pa3 B 10 €T OJJHOBPEMEHHOMN
MEPENNCHU HACEJIICHHUS BO BCEX CTPAHAX.
C Tex Hnop Nepenuch HACEIEHUsS OCY-
IIECTBISIETC OOJIEE WIM MEHEE PEry-
JIIPHO, YTO IIO3BOJIUJIO B IOCJIE/HHUE
roJIbI IIPUHTH K OYEHBb CYIIECTBEHHBIM
BBIBO/IAM, KACAIOIMUMCS JleMorpapudec-
KOT'O OyJyIIero Hamen IUBUIN3ALNH.

ITo camMbIM ONTUMHCTUYECCKUM Ipo-
rHo3zaMm OOH, k 2150 r. HaceleHHE
3emin jgocrurder 11600 muiH. DTH
pacyeTel CTPOATCS Ha OOOOIECHUHN
MOKa3aTe/IEH BO3MOJKHBIX KOJICOAHU
POXAAEMOCTH U CMEPTHOCTH MO JIe-
BATU peruoHaMm Mmupa. COIIacHO [0-
xnany IHonynanuonnoro oraena OOH,
K 23001 HaceJeHHE IUIAHETBI COCTa-
BUT B cpegHeM 9 mipj. PacueTsl geMo-
rpadoB NPHUBOJAT K €JUHOMY BBIBOJY:
IIOCJIE 3aBEPIICHUA JEMOTPAPUIECKOTO

repexo/ia HacelIeHUue 3eMIIM CTa6HIIN-

supyerca Ha yposHe 10—11 mapp. de-
JIOBEK.

C gannbimu OOH 1 Mex1yHapo/jHOro
WHCTUTYTA NPUKIAAHOIO CHCTEMHOI'O
aHanmmsa ([IASA) COBHAMAIOT U IPEAJIO-
skeHHbIe B cratbe CIL Kamunpr «/JIlemo-
rpadudeckas peBosolus U oyayiiee
4eJIOBEUECTBA> («B mupe nayru» Ned,
2003 2.) pe3yabTaTbl MaTEMATHYECKOTO
MOJICJIMPOBAHUS YHUCIIEHHOCTH HaCEJIe-
Hus B Oyaymem. ITo MHEHMIO Crielua-
JIMCTOB, uepe3 50-75 nerT, T.e. 32 HU4Y-
TOKHBIF C TOUYKH 3PEHMA UCTOPUH CPOK,
COIOCTABUMBIN C BO3PACTOM 4YEJIOBEKA,
JeMorpapuyueckue Mnpouecchl BO BCEX
cTpaHax OyAyT CHMHXPOHMU3UPOBAHBIL.
IToaromy pemenue oomeMUPOBLIX IIPO-
671eM (B TOM YMCJIE SHEPTETHUKH, 6€3011aC-
HOCTH, 3KOJIOTUH, 3KOHOMHKH, COLUAJIb-

HOM c(peprl, MEAULIUHBIL, OOPA30BAHMU,
HAYKU U TJ.) AOJ/DKHO OCYIIECTBIIATH-
Cs B COOTBETCTBUH C JOJIOCPOYHBIMU
TICPCIICKTUBHBIMU TIPOIrPAMMAMH, Y4H-
THIBAXOIMIMMH MU3MCHCHHC YHCICHHOCTHU
HACEJIEHUSI KAK OT/EIbHBIX T'OCYAAPCTB
U PErHOHOB, TAK M MHPA B LEJIOM.
B cBA3M € 3TUM PE3YyNBTATHl HEPENU-
CU HACEJIEHHUSI B PA3TMYHBIX CTPAHAX
CelyeT PacCMATPHBATBL C TOYKU 3peE-
HHUS IVIOOAJBHOTO JIEMOTPA(UIECKOTO
nporecca. Tem 60j€e 9TO 3TU JTAHHBIC,
KaK 3€PKAJI0, OTPAXKAIOT HE TOJBKO CO-
IIUAJIBHO-9KOHOMHUUYECKUE H3MEHEHUS,
MMI'PALUIO, BO3PACTHO-TIOJIOBOM COCTAB,
CEMEMHOE IONOKEHUE U COCTAB CEMbH,
HO U TParudeCKUe CTPAHUIIBI MHPOBOM
HUCTOPUH — PEBOJIOIMOHHBIE TOTPSICE-
HUSI, BOMHBI, TOJIOJ, PENPECCUN.
AHATU3UPYSL PA3IUYHBIE ACIEKTHI
pa3BUTHs OOIIECTBA, AEMOrPadbl OTME-
4aioT psyi OOMEMUPOBBIX TEH/ICHIIMI,
B YACTHOCTH, MAJCHUE POXKIAEMOCTH,
YBEJIMYEHUE TPO/IO/LKUTEIBHOCTH KU 3-
HH, SMAHCHIIAIHIO U CAMOPEATUIAIINIO
JKEHIIUHBI, JEMOKPATU3AIIHIO CEMEH-
HBIX OTHOHICHHWH, PACTYIIHE yEIbHbIC
UHBECTULIUU B BOCIIUTAHUE JCTCH, pa3-
BUTHE CHCTEMBl OOPA30BAHUS U T.JI.
Becbma cymecTBeHHYIO TPOOGIEMY
JUIs1 GOJIBITMHCTBA €BPOIEHCKUX CTPAH,
B TOM 4HCJIE Ui POoccun, IpeIcTaBaseT
COKpPAIICHUE YHUCICHHOCTU HACETICHUA.
I[IpyyeM B CIOXUBHIUXCA YCJIOBUAX
€/IMHCTBEHHBIM HCTOYHUKOM BOCIIOJI-
HEHUA ITOTEPb CTAHOBUTCA MMIDAIIMA.
Jlonroe BpeMs NPUPOCT HACEIECHUA
3aBHCEJI IVIABHBIM OOPA30M OT YPOBHA
POXKIAEMOCTH, T.K. MHUTPDAIIMOHHEBIEC

B Mupe nayko



OT PEJAKLHH

[TocAe 30BepLUEHNST AEMOTPADUNHECKOTO NEPEXOAQ HAOCEAEHNE
3eMAM CTABUAM3IMNPYeTCS Ha ypoBHe 10-11 MAPA,. HEAOBEK,

MIPOIECCHI CYMECTBEHHO HE BIMAIM HA
€ro N3MEeHECHHUE.

AHANIN3 MATEPUATIOB NOCIEAHUX IIC-
penmcen B EBponie, AMEPpHKE 1 CTPAaHAX
opBriero CCCP mokasai, 9To CerojHs
OCHOBHOE€ BJIMSIHHE Ha JIeMOrpadudec-
KM€ NPOIECCHI, B YaCTHOCTH, HA HAIU-
OHAJIBHOE M KYJIBIYPHOE Pa3HOO6PaA-
31€ HACEJICHUA TOM WJIM MHOM CTPAHBI,
OKA3BIBAIOT UMMHUTPAIIAA U SMUT DAL
Hama cTpaHa 3aHUMAET TPEThE MECTO
10 YHUCIAy UMMUIPaHTOB mnocne CIHIA
n Iepmannn. [To ganabiM OOH, 9TO6BI
n30eXaTh JENOIY/ISIIUN U BOCIIOJTHUTD
HEJIOCTATOK pabouyert cuiel, EBpomna
JIOJDKHA B OrrpKaymue 25 JIeT IPUHITh
159 MIH. IMMUTPAHTOB M3 Pa3BHUBAIO-
muxcst crpaH. CKopee BCETo B 6y/IyIeM
€BPOMEHCKAM TOCYAAPCTBAM ITPUACTCA
KOHKYPHUPOBATD 32 MOTECHIIMATbHBIX IT€-
peceeHIEes.

Murpanuss IIOMHUMO HOJIOXKUTE/Ib-
HBIX ACIIEKTOB HECET U ONPE/ICTICHHBIC
ONMACHOCTH — B YACTHOCTH, BO3MOK-
HOCTb KOH(DIUKTOB HA4 HAITMOHAJIBHON
[IOYBE, HEMU3OEKHOCTb JepOopMaluu
3THUYECKOI'O COCTaBa U TJ. B cBa3n
C 3TUM AeMorpadsl, NOJTUTUKA U KO-
HOMMCTBI CTPEMATCA NPOTHO3UPOBATH
1 KOHTPOIHPOBATH JABMKCHUE MHMIDA-
IIUOHHBIX MOTOKOB, KOTOPBIE BO MHO-
I'OM ONPEJEIAIOT JAeMOrpaduyecKyio
CUTYallMIO B MUPE.

XapaKTEpHOU OCOOEHHOCTBIO TEKY-
IIETO MOMEHTA CTaJIM TAKXE HECTa-
OMIBHOCTb COBPEMEHHOI CEMBU U TTa-
JICHUE POXKAAEMOCTH, CyMMapHbBIA
KO3((PUIIMEHT KOTOPOH (T.€. CpeaHee
KOJIMYECTBO JICTEH, POXKICHHBIX OJJHOM
JKECHIIIMHOW B TEYEHUE €€ PENpOJIyK-
THUBHOTO TIEPHO/A) JIIA €BPOIECHCKAX
CTpaH ejBa gocruraer 1,45 1 HaXOAUT-
CA HUJKE YPOBHA MPOCTOI'O BOCIIPOU3-
BOJ/ICTBA HACEJICHUA. Mexay TeM, Kak
YTBEPK/IAIOT 3KCIEPTHI, /I TOTO, YTO-
ObI MPOUCXOJUIIO TIPOCTOE 3AMEICHUE
OJJHOT'O TMOKOJICHUSA JPYTUM, KEHIUHA
JIOJDKHA B CPEJHEM MMEThb 2,15 aerei.
Bo MHorux crpanax 3anajgHoi EBporie

CMEPTHOCTD IIPEBBICUIA POXKAAEMOCTD,
YTO TIPUBEJIO K E€CTECTBECHHOW YOBIIN
HACEJIEHUs, JIAIb OTYACTH KOMIIECH-
CUPYIOIIENCS UMMUTpanuen. OgHaKo
006111as1 YUCICHHOCTD JKHUTEIeH 3eMJIn
IIOCTENEHHO PACTET, B OCHOBHOM 34
CYET PA3BUBAIOIMIMNXCS CTPAH.

Jpyras npo6ieMa, XapakTepHas It
PAa3BUTBIX CTPAH, — HEYKIOHHOE CTape-
HUE HACEJIEHUSA, CBSI3AHHOE C YBEJINYE-
HHEM IIPO/IO/DKUTEIBHOCTH JKU3HU. TaK,
NPAKTUYECKUA KAKABIN JECATBIN KUTE/Ib
€BPONENCKUX T'OCYAAPCTB HAXOIUTCA
B IIEHCMOHHOM WJIH IIPENIIEHCUOHHOM
BO3pPACTE.

CrapeHue HACEIEHUS U CIIaf, POXAa-
€MOCTH TUIIMYHEBL I JeMorpaduyec-
KOTO IMEPEXOA, KOTOPBIN Cerdac Ie-
PEXUBAET OOJNBIIUHCTBO CTPAH, B TOM
yucine u Poccna. C OAHOM CTOPOHBI,
CJIOKUBIIAACS CUTyalus HPUBOSUT
K pOCTy JAEMOTPA(pUUECKON HATPY3KHU
M YMEHBIICHUIO AEMOI'PAPUIECCKHUX
PE3EPBOB, B TOM YHUCJE I CO3LAHUA
MAaCCOBBIX apMuil. C TOYKH 3PECHUA
IEONOMUTHYECKON U CTPATETMYECKON
COCTABJSAIONICH HAITMOHATBHOMN 6€30-
MACHOCTH, CHIDKEHHUE 4YHCICHHOCTH
HACEJICHUS, IIPUYEM IIPEHUMYIIECTBCH-
HO MOJIOJIOTO M TPY/LOCIIOCOOHOTO, BBI-
3BIBACT CEPbE3HBIC onaceHusd. C Apyrom
CTOPOHBI, OyJI€T BO3PACTATh HATPY3Ka
H4 CUCTEMY 3/IPABOOXPAHEHUS U COLIHU-
AJIBHOT'O OOECIIEYCHUs IEHCHOHEPOB.
Takum 06pa3oM, B OOO3PHUMOM Oyay-
IIEM IIEPEJ] YEIOBEYECTBOM BCTAIOT
J1BA AJIBTCPHATUBHBIX IIyTH PA3BUTUS:
MO0 CTAarHALWSA WIH JAKE YIAJOK,
OO0 NPUHIIUIIUAIBHOE YIy4IICHUEC
Ka4€CTBA KU3HU.

JeMmorpaduyeckuil mnepexo] He-
U30€KHO 34aTPATUBACT BCE CTOPOHBI
JKM3HHM JIIO/IEH U TocyAapcTsa. CerogHs
NPUHATO CYUTATh, YTO HEPABHOMED-
HOCTb pPOCTA HACEJIEHUsI NPHUBOJUT
K HAapyIIEHUIO ITIOOATBHOI'O PaBHOBE-
CHsA, U KaK CIEACTBUE — K HEYCTPOCH-
HOCTH JKU3HH, CTPECCAM M J€BajIbBa-
MU NIPUBBIYHBIX OOIEYETIOBCYECKUX

IIEHHOCTEH HA (POHE TOrO, YTO HOBBIC
OPHMEHTHUPBI HE YCIIEBAIOT C(HOPMUPO-
BATBCSL M 3aKPENUTHCA. C NMOJOOHBIMU
IIPOLECCAMU  CBA3AH pacmaj oobie-
CTBEHHOI'O CO3HAHWA, HAYMHAA C YII-
paBIEHUS HUMIEPUAMH M CTPAHAMM
1 3aKAHYMBAs OTJAEJbHONH JTHYHOCTBIO
n cember. Kpu3nuc CUCTEMBI yIIpaBjie-
HHS T'OCYyldpCTBOM BJIEUET 32 COOOU
POCT OPraHU30BAHHOI MPECTYITHOCTH,
KOPPYIIIAIO U, BO3MOXKHO, JaXKe pac-
IIPOCTPAHEHUE TEPPOPU3MA.

Takum 06pa3oM, HEPABHOMEPHOCTD
Pa3BUTHS LMBUIN3AIUN B PA3JIUYHBIX
pErHOHAX MHUpPA MOXKET CTATbh INPU-
YUHOMN IMOTEPU YCTOUYUBOCTH POCTA
U B PE3YNBTATE MPUBECTH K BOMHAM.
VMIMEHHO B COXPAHEHUU CTAOMIBHOCTU
Pa3BUTUS B 3IOXY KPYTBIX MEPEMEH
COCTOMT TIJIaBHAA 3aJja4a MUPOBOTO
coo6mecTBa. be3 3TOro HEBO3MOKHO
pEelIeHUuEe HUKAKUX MHBIX I7100a/1b-
HBIX NIPOGJIEM, KAKMMU Obl 3HAYUMBbI-
MH OHM HM Ka3aanuch. Iloatomy mpu
OOCYX/ICHUH BOIIPOCOB COXPAHEHUSA
MUpA HAPAAY C BOCHHOM, 3KOHOMU-
YECKOM M 3IKOJOTUYECKOI ©Oe3omac-
HOCTBIO CJEJyeT YYUTBIBATH U [JIEMO-
rpaguydecknit GaKTOp CTAGMIBHOCTHU
MHpP4a, KOTOPBIA JIOJKEH NPHUHUMATh
BO BHMUMAHHME HE TOJBKO KOJTHUYECT-
BEHHBDBIE ITAPAMETPBI POCTA HACEIEHHH,
HO U Ka4E€CTBEHHBIE.

Hamen cTtpaHe B IIOJHOM Mepe IpU-
CYIIA BCE XAPAKTEPHBIE OCOOEHHOCTH
PasBUTHA COBPEMEHHOIO Mupa. Poccus
KaK OBl MOJICIMPYET HCTOPHUYECCKUN
IIPOIIECC BO BCEM MHUPE, TOCKOJBKY
3TO OONbIIAsA MHOI'OHAITMOHAIbHASA
CTpaHa C Pa3HBIMH IeOrpaUUueCKUMHU
1 3KOHOMHUYECKHMH YCIOBUAMUA, C OO-
raTBIMU  KYJIBTYPHBIMU  TPAJUITASAMU.
B cBas3u ¢ 3TMM HEOOXOUM ITTyOOKHMI
aHaIN3 pe3ynasraTos nepenucu 2002 r,
KOTOPBIA ITO3BOJIUT Pa3paboTaTh Mep-
CIIEKTHUBHBIE TIPOTPAMMBI PAa3BUTHUA HE
TOJIBKO 9KOHOMMKH, HO U COLIUAJIbHON
cdepnl, IPEX/IE BCETO 3[PABOOXPAHE-
HHSI, CHCTEMBI CTPAXOBAHUA U T.1. M

4 B Mupe Hayku
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a0, 100, NET TOMY HA3AQ

OnneHrenmepa ocyArAn * KeAbBMHA MOMPABUAM * AraCCU BO3PA3NAM

ABI'YCT 1954
JKEPTBA XOAOAHOW BOWMHBI. YeThIpbMs rOI0CAMU IPOTUB
OHOTro KOMMCCHA MO ATOMHOM SHEPIUU NPU3HAMIA, YTO /1AJTb-
Hertmas padora Pobepra OnneHreiMepa B aTOMHON OOGOPOH-
HOW IIPOMBIIIJIEHHOCTH MIPEACTAB/IACT YIPO3Y HAITMOHAIBHOM
6e301acHOCTU. C MHEHMEM CBOHMX KOJUIET HE COITIACUIICS U3-
BECTHBIN ydeHnlrt Tenpu Cmut. OH 3a-
SIBWJI, YTO JAJIbBHEUIIEE COTPYAHUYECT-
BO ¢ ONmeHrenmMepoM, HaIPOTHUB, €IIE
OOJIBIIIE YCHINT OOOPOHOCIIOCOOHOCTD
CoeguHeHHBbIX [IITaTOB. B BBICKA3bIBA-
HUM CMHTA OTPAKEHO OCTPOE PA3HO-
IJIACUE MEXKAY YYCHBIMM U HBIHCIIHEH
AAMHUHUCTPALIUEN 110 TTOBO/Iy COBPEMEH-
HOF CUCTEMBI 6€3011aCHOCTH. OObACHSA
CBOC PCHICHHC, YWICHBI KOMUCCHUH, BbI-
CTYIIMBIIME NPOTHUB ONIIEHTeNMepa,
CChUIAIOTCA HA MPUHIIUIINAJIBHBIC HC-
JIOCTATKU €r'0 XaPAKTEPA U IIPOKOMMY-
HUCTUYECKUE B3IJI/IbL, HE COOTBETCTBY-
TOIIME €TO TOJOKEHHUIO.

MPOUCXOXAEHUE XWU3HU. «Obme-
MU3BECTHO, YTO 34 PEJIKUM UCKIIOYCHUEM

BCA OPraHUYCCKAA MATCPUA ABIACTCA

KYJIBI CBUPENOTO 60ra-koTa. Ha npoTsSKeHUH 2 THIC. CBAIIEH-
HOE )KUBOTHOE C OOJIBIIUMH OCTPLIMH KIBIKAMU (CM. PUc.) 1O-
MMHHMPOBAJIO B KOCMOJIOTHYECKHX MPEACTABICHUAX APEBHUX

nepyannes. B

ABIYCT 1904

BO3PACT COAHLUA. B cBoen crartbe
B XypHaJe Nature npodeccop [IKOpK
Tosapn Japsun (George Howard
Darwin) mpeiytoxxnn CKOppEKTUPOBATD
BO3pacT COJIHIIA, TPUHAB BO BHUMAHNUE
HENABHO OTKPBITHIN HCTOYHUK JHEP-
MU — PACHaj ATOMOB PAJMOAKTUBHBIX
BerecTs. TlonmynsipHas OLiEHKAa JIopAa
KempBuna B 100 MJIH.JIET OCHOBaHA
Ha NpeANnoNoKeHny, uro CoNHIE Yep-
[IAE€T SHEPIUIO U3 TPABUTAIIUU 34 CUET
KOHIICHTPAIUX Maccel. Ecimm 661 Harie
CBETHJIO COCTOSIIO U3 PAJIMOAKTUBHOTIO
MaTEpHaJIa, MOJJOOHOTO PAAHIO, TO OHO
n311y4dano 6ul B 40 pa3 60IbIIE SHEPIUH.
YMHOXUB (PU3UUECKYIO OLIEHKY BO3Pa-
cra ConHna Ha 20, MBI TIOJIyYHUM 3HAYEC-

HHUEC, XOPOUIO COTIACYIOUICECA C I'€OJI0-

IIPOJYKTOM JIEATETBHOCTH JKHUBBIX Opra-
HU3MOB. OJIHAKO BAJKHOCTb 9TOT'O PEIKO-
I'O UCKJIIOYEHUS TPYJHO IEPEOLIEHUTD.
HenaBHO BBIACHHUIOCH, YTO HEIPEPHIB-
HBII ME/IJIEHHBIN CHHTE3 OPrdHUYECKUX
MOJIEKYJI IIPOUCXOAUT U 6€3 BMEIIATENbCTBA SKUBBIX CYIICCTB.
Ecmm IpOUCXOXK/IEHUE )KU3HU — IIPUPOAHOE SIBJICHUE, 3HAYNUT
U Ha JPYTUX IUTAHETAX, BO3MOKHO, CYIIECTBYET KU3Hb TAKAs
JKe Kak Ha 3emie». — Jxopak Bansa (George Wald ) (B 1967 .
Banba cran naypearom HobeneBCcKom npeMun o (PU3HOI0TuH
U MeJUIUHE. — [Ipum. peo.)

BOXECTBO. Ha cesepe Ilepy uz npearopuii Auj B Tuxui oke-
aH TeueT pexa Bupy. JInib ipeBHUE PYHHBI HATIOMHUHAIOT O BE-
JIMYUH HAPO/IA, HEKOT/Id HACE/SIBIIETO €€ JJOIUHY. JoHuapHoe
JI€J10 MOSIBUJIOCH 3/1€Ch OKOJIO 1200 . 10 H.9. CO BPEMEHEM IJIH-
HSHAs TIOCY/Id CTAId OTPASKEHHUEM CEBEPO-TIEPYAHCKOI KyJlb-
TYPBI, IIEHTPAIBHBIM 3JIEMEHTOM KOTOPOH ObLI PEJTUTIMO3HBIHA

TMYECKUMU JaHHbIMU. l

CBUPETMBIN BOM-KOT — norpe6anbHbIN
COCYA V3 APEBHETO 30XOPOHEHMS HO
cesepe lNepy.

ABI'YCT 1854
DAYHA. Mpr
deccop Jlym Araccu (Louis Agassiz)
OTKAKETCSI OT CBOEH HOBOHM TEOPHUH, KOTOPAs IPOTHBO-

HageemMcs, 41O IIpo-

peunT (pakTaM U HEJOCTOIMHA €ro BEJIMKOI'O MMCHH. B ee
OCHOBY IIOJIO)KEHO TIPEANOIOKEHUE O TOM, YTO YEJO-
BEK — He 60j1ee YeM IIPOCTO MPE/ICTABUTEIb MECTHOM (a-
YHBI, YaCTBIO KOTOPOM SBJISIETCSI COOTBETCTBYIONIAS paca.
Ecsim 6b1 3T2 TEopus 6bUIA XOTh OTYACTH BEPHA, TO IIEPBO-
OTKPBIBATECIIM AMECPUKAHCKOTO KOHTHHCHTA HECOMHCHHO
BCTpeTuIn 661 B HOBOM CBETE IPEACTABUTEIIEN EBPOIIECHCKIX
pac. Kanagckuii JKHBOTHBIN MUP BO MHOT'OM CXO/JICH C CEBEp-
HO-EBPOIEHCKUM: JIOCH, OJIEHH, MEJIBEIN U 60OPBI O/IMHAKOBBI
Ha 060X KOHTHHEHTAX. OJIHAKO WHJCHUIIBI-MOT'AaBKU PA3U-
TEIBHO OTIIMYAIOTCS OT MIOTIAHICKUX KEJIBTOB U HOPBEKCKHUX
CKaHuHABOB! M
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HOBOCTH W KOMMEHTAPHH

ATTOCEKYHIRIE NASEPHBIE IMAUNbE b

AAeKCaHAP XeAMAHC

B arome BOmOpoOsa 3MEKTPOH fena-
€T OJIMH BUTOK IIO OpOUTE BCETO 34
150 arTocexkyng (150-107'%¢) — aro
BpEMsI OTHOCUTCSI K CEKYHJIE TaK K€,
Kak cexkyHja K 200 miH. net. CTpeMaACh
K H3Y4CHHUIO CTOJb KPATKOBPEMCH-
HBIX SBJIEHUHN, (PUBUKU HAYIUIUCh
MMOJIy4aTh JIA3CPHBIC HMMITYJIbCHI I~
TEIBHOCTBIO B HECKOJIBKO COTEH aT-
TOCEKYHZ. [T H3MEPEHUsA TAKUX

IIPOMEXKYTKOB BPEMCHU OOBIYHO HC-
MIONB3YIOTC KOCBEHHBIE METO/IBI WU
pacyueThl, OCHOBAHHbBIC HAd 3HAHWU MC-
XAHU3MA CO3JAHUSA UMITYJIbCa. ['pymnma
®epenna Kpaysa (Ferenc Krausz) us
BeHCcKOro TEXHOJIOrMYECKOTO YHH-
BEpPCUTETA HaNuia OO0JIee TOYHBIN
Crioco6. YYeHbIC HAMIPABIAIN ATTOCE-
KyHJHbBIC HMITYyJIbChl PEHTICHOBCKOI'O
U3JIYIYCHUA HA 4ATOMBI HCOHA, 9TOOBI

BBIOUTh M3 HUX 3JEKTPOHBI, KOTOPHIE
34TEM YAAISUIMCh BTOPBIM CBETOBBIM
UMIYJIbCOM. HM3MeEpEHHUE HEPIUU
BBIOMTBIX 3JIEKTPOHOB  IO3BOJIHJIO
ONPEJEINUTD JIUTENBHOCTb MEPBOHA-
YAJIbHOTO HUMIIYJIbCA, KOTOPAsl B OIH-
CAHHOM 3KCIEPHUMEHTE COCTABJIsIA

250 arrocekyHn. B

Jakam ocumy
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HcToyHmK: AQHHbIE BIopo TPYAOBOM

CTATUCTUKM 1 BIOPO 9KOHOMUYECKOTO

aHaAm3a (CTatncTmka 3a 2002 ).

VYBenIHU4eHUE ITPOU3BOIHUTCIBHOCTU
TpyZa MHPUBEJIO K TOMY, YTO PabOUUil
KJIACC YTPATWI CBOE JIMAUPYIOUIEE IIO-
JIOKCHUE

B 1840 r. okono 17% aKTUBHOIO
Hacesnenus CIOA 6puIO0 3aHATO (DU-
SUYCCKHUM TPYJAOM HA NPCANPUATHUAX
06pabaThIBAIOINIEI ITPOMBIIIIEHHOCTH
U B JIPYTUX OTPACIAX MHPOU3BOJCTBA.
K 3TO¥M pasHOPOAHON TIpPyHIle OTHO-
CHUJINCh PEMECJICHHUKH, 3EMJICKOIIHI,
MaTPOCHl M BCE, KTO ObUI 3aHAT Pyd-
HbIM TpysoM. B CHIA Kmacc «CMHHUX
BOPOTHUYKOB» Ha4aI (DOPMHPOBATH-
ca B Hayase XX B., KOIJla HHXKCHE-
PBI-YIIPABICHIIBI 320pann y KBAIHU(HU-
IIUPOBAHHBIX PAO6OUYNX KOHTPOJIb HAJ
IIPOU3BO/ICTBOM.

B pesynsrare msMeHWICA TPEKHUN
pUTM pabOThl U MOBBICWIACH HPOU3-
BOJIMTEJLHOCTb TpyJa. HoBble TExXHO-
JIOTUM TO3BOJAIN BBIIOJIHATH MHOI'O
YTOMMTEJIBHBIX, HO KOHTPOJIHPYEMBIX
onepanuii. IlogBuiach crenuaabHas
OJIcK/Ia CMHETO IIBETA, OTKY/ld U TOMI-
JIO Ha3BaHHE HOBOT'O KJIaCCa.

B 30-x 1. XX B. «HOBBIF KypC» ITOJIN-
TUKA Py3Bensra u TPyJOBOE 3dKOHO-
ATEBbCTBO, Ka3aJ0Ch, JOJDKHBI ObLIA
MIPUBECTU K TOMY, YTO PAGOYNIT KIACC,
OTINYAIONIUICS B TO BPEMSI OPI'dHU30-
BAHHOCTBIO, 3aMIMET B CTPAHE JHUAUDPY-
Iolee nosoxkenue. Ho ameprukaHcKkomMy
TPYJSAIIEMYCSI HE CYKAEHO ObUIO CTATh
I[JIABHOU TIOJIMTUYECKOU CUJION, Kak
3TO CAYYHIOCh B HEKOTOPBIX €BPOIIEH-
CKHX CTpaHax. B 1943 1. «cuHue BOpoT-
HUYKA> JOCTUIVIM CAMOTO OOJIBIIOTO
MOKa3aTead II0 4YHUCIeHHOCTH — 40%
TPYAOBBIX PECYPCOB.

Ha jauarpamme IOKa3aHA HUCTOPHSI
AMEPUKAHCKOI'O pabodvero Kjaacca
B OOpabaTBIBAIOMICH MPOMBIIIICH-
Hoctu B XX B. HecmoTpsa Ha BBICO-
KYIO 3aHATOCTb <«CUHHUX BOPOTHHUY-
KOB», UX OOIIECTBEHHAAd 3HAYUMOCTDb
cpasy mocie 1943 r. craja 3aMeTHO
cHWXKaTbCA. Cnaji, BBI3BBAHHBIM KOH-
KYPEHIIUEX CO CTOPOHBI Pa3BUBAIO-
HUXCA CTPaH, CONPOBOXKAAICA POC-
TOM TIPOU3BOJHUTEIBHOCTH TPyAad
(B 2003 1. mo cpasHeHuio ¢ 2002T.
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HOBOCTH W KOMMEHTAPHH

OHa BBIpOCHA HA 5,1%.) Ilowacosas
Oo11aTd, YBC/IMYMUBIIAACA C HA4YaIad
ABAJLUATOTO CTOJIETUS IPONOPIMO-
HaJIbHO POCTY HPOU3BOJUTEIBHOCTU
Tpyaa, B Hadane 70-X IT. HE CMOIJA
YAEPKATBCS HA IIPEKHEM YPOBHE.
M3MEHEHNE MHUPOBO33PEHUS CAMUX
«CMHUX BOPOTHUYKOB» TAKXKE IIO-
JOPBAJIO HUX BIUAHHUC HA IIPOICCCHI,
IPOUCXO/IANMINE B OOMIECTBE, U Ha
COOTBETCTBYIOIIEE MHPOBO33PEHUE.
Coumonor Jasuz Xern (David Halle)
13 KanudopHUIICKOTO YHMBEPCUTETA
JIoc-AH/IKENECA CYUTAET, YTO, HECMOT-
psl HA TO, YTO NPEACTABUTENN «CHHUX
BOPOTHHUYKOB» 3aBJISIOT O CBOEM HE-
raTUBHOM OTHOHIEHUH K PYKOBOJACTBY
NPEANPUATHI, HA CAMOM €€ OHU

OOJIpIIE TATOTEIOT K CPEAHEMY KIaC-
Cy U BCTAIOT HA MO3UIUH, TUIINYHBIC
JI1 «GENIBIX BOPOTHHYKOB», OCOOEH-
HO €C/IM BIAJAEIOT COOCTBEHHOCTBIO.
IIpakTMKa COBPEMEHHBIX KOMITAHWM,
KaK, HAIIpUMeEP, y4acThue PabOTHHUKOB
OPEeANPHUATUN B NPUOBUIH, HE CIIO-
COOCTBYET YKPEIUIEHHIO CAMOCO3Ha-
HHUsA pabOYEro Kiacca.

B ob6pabaTeiBaroniel NPOMBIIIIEH-
HOCTH HaOJIIONAIOTCS TE K€ TEH/EH-
1MW, 9YTO U B CEJIbCKOM XO3SIUCTBE, TJE
3ausaToCcTh B 18401 cocrasmua 63%
OT BCEX TPYJOBBIX PECYPCOB, 4 CETOJ-
HA — OKOJO 2%. ECTb BEPOATHOCTD,
4TO K KOHIY XXIB. OIS «CHHUX BO-
POTHHUYKOB» TAKXKE CHHU3UTCS 10 2% IO
CPAaBHEHUIO C HbIHEmMHUMU 8%. M

«CUHUE BOPOTHUYKWN»

OBLLUME CBEAEHUS

Pabouune, 3aHsITble B MPOM3BOACTBE
B2002r1. (BTbIC.)

O6pabaTbiBAOLLAS

MPOMBILLAEHHOCTb 11217
CTpOUnTEABCTBO 5196
TpaHCNOPT, CKAGACKOE

XO35IMCTBO 3611
KOMMYHQABHbIE YCAYTA 478
[OpPHOAODBIBAKOLLLOS]
MPOMBILLUAEHHOCTb 436

VICTOYHMIK: BIOPO TRYAOBOM CTATUCTUKU.

wapcuanckne BCMBIIIK

AXxxopaX MUHKeAb

Ve JeCATKU JIET ACTPOHOMBI HAOGJIIO-
JAIOT HA Mapce TaMHCTBEHHDIC BCIIBIII-
KA CBET4, JaxKe Korjga Hapx KpacHorn
IUIAHETOM HET HU 067a49Ka. BO3MOXHO,
3TO HUCKPATCA 1107, COJHIIEM COJISTHbIC
JIIOHBI, OCTABIINECS HA MECTE JIPEBHUX
OokeanoB. B 20021 MCKyCCTBEHHBIA
cnyTHUK Mapca Odyssey OOHAPYXKHIT
IIPU3HAKU JIb/IA, CKPBITOT'O I10]] ITOBEP-
XHOCTBIO IIJIAHETBI, B TOM YMCJIE U O]
IToryIeHHOW PaBHUHOM, IJIE COBEP-
AT TIOCAZIKY Mapcoxoj, Opportunity.
B mapre HBIHEIIHEro TOja anmapar
nepefas Ha 3EMJIIO  OUIETOMIISIONINE
CBU/IETEJIBCTBA TOT'O, YTO TIOPO/IbI, B3sI-
TBIE MM Ha MNPOOY, HEKOIJIAa OpOoIIana
BOJIa: OOPTOBOU CIIEKTPOMETP 3a(PUK-
CUPOBAJ B HUX BBICOKYIO KOHIICHTpPA-
U0 CynbdaToB MeTauioB. Ha 3emie
KAMHH, COJICPKAIIME TAK MHOT'O CEpPHI,
60 06PA30BAINCH B BOJIE, JIMOO JIOJ-
ro€ BpeMs HAXO/WIMCh B HEH. MeJikue
VIJIyOJIEHUST B HM3YYEHHBIX O6pa3Iax
OYE€Hb MOXOXKH Ha IyCTOTBI, OCTABJICH-
HbIEC KPUCTAIJIAMH COJIH, BBIPOCHIMMHA
B MOPCKOI1 BOJIE, 4 YACTUIIBI PA3MEPOM

C Arojly TOJYOMKH MOIJIA C(POPMHPO-
BATBCS M3 MMHEPAJIOB, OTJIOKUBIINX-
CA BO BJIQXKHBIX ITOPHUCTBIX IIOPOJAX.
TakuM 0OO6pPA30M, 3araloYHbIE BCIIbIII-
K{, 4 TaKKe JaHHbIC, IOJy4E€HHbIC
or crnyTHuKa Odyssey U Mapcoxoja
Opportunity, CBUAETENbCTBYIOT O TOM,
YTO B JIDEBHME BpeMeHa Ha Mapce cy-
HIECTBOBAIM OOHIMPHBIE BOJOEMBL. M

[TOXOXNE HATOAYBVIKY kaMHM

(CM. BCTABKY), OBHAPY>XEHHbIE Ha
Mapce B DAb-KanuTtaH (YepHo-6enast
06AQCTb HO OTO), CBUAETEALCTBYIOT O
TOM, 4YTO KOTACH-TO TOM BbIAC BOAQ!.

B Mupe nayko



HOBOCTH W KOMMEHTAPHH

KAMEHHBI® rurano

Yapab3 HYomn

[Q30BbIE NMAQHETBI-TUIAHTHI MOTYT BbIrOPATb AO TBEPAOIO SIAPQA.

TASOBLIV TATAHT MoXeT yTpaTuTh
atMocdepy 1 NPEBPATUTLCS
B KOMEHHYIO XTOHMYECKYIO MACHETY.

IlepBble OOGHAPYKEHHBIE ACTPOHO-
ob6pa-
MIAIOMUECS BOKPYI JAJEKUX 3BE3J,
BO3MOJKHO, IIOKDBITHI JIaBOM.

MaMM KAMCHHBIC IIJIAHCTHI,

Ecnu
3TO JEUCTBUTEIBHO TAK, TO YYEHBIM
NPHUIETCA NEPECMOTPETH TEOPUIO
miaHeTooo6pasosanusa. C 19901 orT-
KPBITO OKOJIO 120 3K30IUIaHET, HaXO-
JAMUXCa 34 npepenamMu COMTHEYHON
CHUCTEMBI. Bce, Kpome Tpex, cyasd 1o
OOJIBIIUM pPa3MEPAM U MaJIOH IUIOT-
HOCTH, ABJSAIOTCA Ta30BBIMHA T'HUIa-
HTamMu. IIpyMepHO OJHA IIECTasT UX
4acTb — 3TO «ropsiuue Onureps»,
PACIIOJIOKEHHBIE HA YUBJICHUE OIN3-
KO K CBOHM 3BE€3JaM: OJIMKE, YEM
Mepxkypunit k COJHILY.

B mpomimom romy KOCMHYECKHMHA
«Xa6651» 3apETUCTPUPO-
BaJl HCIIAPEHHUE aATMOCKHEPHI IK30-
mwianetsl HD209458b, paauyc opbu-
ThI KOTOPO¥ He mpesbimaeT 1/20 a.e.
3Be3/la pasorpeBacT €€ U pa3pylna-
€T CBOMM TATOTEHUEM. B pesynbra-

TEJICCKOIIT

T€ IUIAHETA E€XKECEKYHJHO TEepsEeT HE
meHee 10 TeIC. TOHH rasa, o06pasy-
omero nvierd mmmHoN 200 THIC. KM.
ActpoHoM Anbppen Bupanb-Mamxap
(Alfred Vidal-Madjar) n3 ITapnKckoro
aACTPO(PU3UYECKOTIO UHCTUTYTA HA3BAI
ee OCHUpPHUCOM B YECTb ETUIIETCKOI'O
60ra, KOTOPOro pa3opBaJl Ha KyCKHU
371011 6par Cer.

Bupane-Majpkap paccuuTan BO3-
MOJKHYIO TIPOJIO/IKMTEIBHOCTh Cy-
MECTBOBAHUSA T'MI'AHTCKONH IUIAHETBHI.
Byayun npumepno B 220 pa3 mac-
cuHee 3emau, Ocupuc o6aaaaeT
JIOCTATOYHO CHJIbHBIM TATOTEHHEM,
4TOOBI YAECPKUBATL aTMOCKEpPY, MOKA
ero 3me3/la He ymperT. Tem He MeHee
CTPEMUTEIBHOE

HUCIIapEHUE  BIIOJI-

HE MOXET YAAIMTb BECb Ida3 C TEX
«ropsyux OnuTepos», KOTOPBIE JIEr-
ge Ocupuca WIN HAXOAATCS OJKe
K CBOUM COJIHIIAM.

TakuM 06pa3oM MOIyT BO3HHU-
KaTb XTOHMYECKME IUIAHETBI — TO-
JIBIE TBEPJbIC SIIPA MEPTBBIX I'MIAH-
TOB. ACTpOHOM AneH JleKaBenbe ne3
dranr (Alain Lecavelier des Etangs)
n3 IlapmkcKOro acTpopu3nIeECKOro
WHCTUTYTA CYHTAET, YTO 4YETBIPE M3
OTKPBITBIX HA CETOJHS 3K30IUIAHET CO
BPEMEHEM, BO3MOKHO, CTAHYT XTOHU-
YECCKHMH.

HecMoTpst HA TO 4YTO XTOHHYEC-
KHE TUIAHETBl NPEJCTABIAIOT COOOI
OCTATKU OI'PDOMHBIX HEOECHBIX TEJI,
oHU Bcero jumb B 10—-15 pas Ta-
sKenmee U B 6—8 pas Gosbiine 3eMITH.
ITockonbky TeMmIieparypa Ha HX
HOBEPXHOCTH BPAJ JIU OHNYCKAETCH
nuxe 1000°C, OHM JOJIKHBI BBI-
TIAACTh KAK JIABOBBIC 1IAPBHI. Ecin
XTOHUYECKUE 3IK3OIUIAHETHI JEHCT-
BUTEJIBHO CYHIECTBYIOT, TO OHH CKO-
pee BCETrO CTAHYT MMEPBBIMU KAMCHHDBI-
MH CHYTHUKAMH, OOHAPYKECHHBIMH
y panexkux 3ses3]. (B 1990-x rr. 6pu1n
OTKPBITBI TPU IUUIAHCTBI, ABC M3 KO-
TOPBIX B TPHU-YETBIPE pPa3a MACCHUB-
Hee 3eMJId, 4 TPEThSI BBOE MACCHB-
Hee JIyHBI; CKOPEE BCETrO 3TO TBEP-
Jible  Teia, OOPaAIAIONIUECS BOKPYI
Iyabcapa.)

O6HaPYKEHUE XTOHUYECKUX OOBbEK-
TOB IIOMOJKCT OTBETUTh HA MHOI'HC
BOIIPOCHI, KaCAIOIIUECS IIJIAHETO-
o6pazoBaHus Booobmie. C4UTACTCS, YTO
IJIAHETHI POKJAIOTCS M3 I'a3a U IIbUIU
OKPYKAIOIUX 3Be3/1bl. CyIIEeCTBYET TU-
[I0TE€34, YTO U3 MPOTOIJIAHETAPHBIX
JIUCKOB 06Pa3yIoTCs TBEP/BIC s/1pa,

10 B Mupe Hayku
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HOBOCTH W KOMMEHTAPHH

KOTOPBIE TIPUTATHUBAIOT TId3 W CO
BPEMEHEM BBIPACTAIOT B TI'UI'AHTCKHE
mIaHeTol. ECTh M Apyroe mpeamnoso-
JKEHHE: BMECTO TBEPJOTO A[pa y TIad-
HET-TUTAHTOB MOXET OBbITb JKUAKAS
CEPALCBUHA,
TATE€ KOHJICHCAUU TIPOTOIIAHETAP-

BO3BHHUKIIAS B PE3YJIb-

HBIX JHCKOB. YUE€HBIE IIOKA HE MOIYT
C OIPENEIIEHHOCTBIO CKA34Th, €CTh JIH
TBEPJABIE AAPA Yy I'MI'AHTCKHUX CITyTHH-
KOB Hamrero Comnia. CBUAETEIbCTBOM
B [OJIb3y OJHOM U3 [IBYX HA3BAHHBIX

TANOTE3 CTAHET OOHAPYKEHUE XTOHM-
YECKUX IUTAHET.

BecbMma BEPOSATHO, UYTO OTKPBITh
HX B CJICAYIOIIEM I'OJy ITOMOXET HO-
BBIM TEJIECKON EBPOMENCKON I0KHOM
obcepBatopun B YmMaM, CIIOCOOHBIN
IO T'PABUTALIMOHHOMY BJIHUAHUIO HA
3B€3/ly OOHAPYKUBATD IJIAHETHEI BCET'O
B 15 pas maccupHee 3emnn. OJHAKO
CKOPEE BCEr0 XTOHHUYECKHUE IIJIAHE-
Tbl BIEPBBIE OyIyT 3aAMEYEHBI KOC-
MUYECKUMU 30HIAMU, JOCTATOYHO

4yBCTBUTEIbHBIMH, YTOOBI 3dPETHUCT-
pHUpPOBATH OOBEKTHI PA3MEPOM C Ha-
my 3emmio. OPaHIy3CKUMUA CITyTHUK
COROT 1 KOCMHUYECKHH anmapar
NASA
3ammanupoBansl HA 2006 u 2007 T,
IIOMOT'YT YYE€HBIM HANTU HECKOIBKO

«Kemnep», 3amycKum KOTOPBIX

JECATKOB XTOHUYECKUX IUIAHET II0
YMEHBIICHUIO APKOCTH 3BE3/l IIPU UX
HPOXOXKIACHUM. W

Y CTPAXA [NA3A B

nuku

AneH Ctup

B anBape Texkymero roma 3emisa OKa-
3a7aChb MO/ YIPO30H METdaTOHHOI'O
B3pbIBa. K CuacThio, mepBoe B HCTO-
pUHM TIPEACKA3aHUE O CTOJIKHOBEHUH
C ACTEPOHJOM OKa3AJIOCh JIOKHOM
TPEBOIOMN. «fI HUKOTJA HE TOBOPHI,
9TO COOUPAJICST OOpPATUTHCI K Bemomy
JIOMy. DTO BCE€ BBIJYMKH JKypHaJIN-
CTOBD  —
Yanmen (Clark R. Chapman) us IOro-
3amajHoro HCCIEA0BATENBCKOTO HH-

3agBUa  acTpoHoMm Kmapk

crutyra B Boynaepe, mrar Konopano.
Ha (eBpanbckort KoHdeEpeHIUU
Cro YyIIPEKHY-
JIX B CJIUIIKOM OypHOHM PEAKIUH Ha
NPEABAPUTENbHYIO HH(MOPMALIUIO 00
acrepousne 2004 ASI1, KOTOPBIH IPO-
meja MHUMO Hallel IUIAHETBl Ha 6e-

IO 3aIIrUTC IIJIAHETHI

30MACHOM PACCTOAHMU. B mpuHune,
MEXKAYHAPOAHASA CETb OOCEPBATOPUMI
«Kocmnueckuit  cTpax» OTCIEKHUBA-

€T BCE MNpUOMKAIMuecs K 3emie

06BEKTHI padmepoM OT 1 kM. OmHAKO
0ojiee MEJIKME KOCMMYECKHME TEJd,
TAKUE Kak acrepowup 2004 AS1 pua-
MeTpoM 200 M, MOTYT OCTATbCS HE3a-
MEYEHHBIMU. YTOOBI OO6ECIEYUTh Ha-
OMIOICHUE 32 HUMH, KATN(POPHUICKUI
KoHrpeccmeH Jlana Popabaxep (Dana
Rohrabacher) npemioxuna yBeJIUYUTH
€KETO/JHOC (DMHAHCHUPOBAHUEC MPOCK-
T4 T10 3AMUTE TUIAHETHI ¢ $3,5 MJIH. 10
$20 vutr. B

CKONbKBHUR 5e3 Teenma

AXxopAXX MUHKeAb

TpeHne BO3HHUKACT TOI/IA, KOI/lA ATO-
MBI JIBYX CKOJB3ANIUX ITOBEPXHOCTEMN
TOJIKAIOT JIPYT JIPYTa U HAYMHAIOT KO-
1e6aThCsA, MEPEBOJA MEXAHHUYECKYIO
3HEpruio B Temuo. Ecau TBepable
T€JIa B3aMMOJICHCTBYIOT COBCEM CJIa-
60, OHM JIOJDKHBI CKOJIB3UTDb JPYI IO
JIPYTy, HE BBI3BIBAA KOJIEOAHUIT ATO-
MOB, T.c. 6€3 TpeHus. DpHCT Menep
(Ernst Meyer) u3 baseJbCKOTO yHHU-

BEPCUTETA CYMEJ OKOHYATEJIBHO
MIOATBECPAUTh ITO JABHEEC IIPEAIO-
JIOKEHHE, TIEPEMEIIAs CIEIHATBHO
HM3rOTOBJIEHHOE KPEMHHUEBOE OCTPHE
110 IOBEPXHOCTH KPHUCTA/UIA COJIH.
Korjga mpmKUMAIONiee YCHUIHE OBUIO
GOJIBIINM, ATOMBI KPUCTAIA OTTATH-
BAJIUCh, KAK HA IPYXHUHAX, U OCTPUC
JBUTAJIOCH 10 €r0 BOJIHHUCTOMH IOBEP-

XHOCTH, 3ALCIVIAACH 34 HUX, 4 34TEM

OTHEnsAsICh. [IpU 3TOM YacTh 3HEP-
'Y MIPEBPAIIAIach B Terao. OJHAKO
KOI/la MPHKUMAIOIEE YCHINE ObUIO
JIOCTATOYHO MQJIbIM, OCTPHUE CKOJIb-
3WJIO IUIABHO M a6COJIIOTHO 6€3 Tpe-
Hus. [Togpo6HOE ONMCAHNUE DKCIIEPU-
MEHTA ONYOJIMKOBAHO B AIIPEIBCKOM
HoMmepe KypHana Physical Review
Letters. m
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HOBOCTH W KOMMEHTAPHH

puicoxoTEmnerATYPHAS GBEPXNPOBOOUMOCH

paxem KOAAUHS

BricokoTeMIIEPATYPHBIE CBEPXIIPOBO/I-
HUKNA OBUTM OTKPBITHL 18 sieT Haszaj,
HO IO CEHA JACHb OCTAIOTCA 3ar'd/IKOM.
KepamMuueckue MmaTepuanabl Ha OCHO-
BE OKCH/A MEIU MPOBOJAT 3SJIEKTPU-
YECKHUH TOK 6€3 MOTEPb NIPH HAMHO-
ro 0OJIe€ BBLICOKOM TEMIIEPATYPE, YEM
OOBIYHBIE CBEPXIPOBOJHUKH, KOTO-
pas, BIPOYEM, IOPA3[0 HIKE KOMHAT-
HOM. M3BECTHO, UTO B OOOUX CIy4asx
CBEPXIIPOBOJIUMOCTb OOECIIEUUBAETCS
CIIAPHUBAHUEM 3JIEKTPOHOB M (HPOPMH-
POBAHMEM M3 BCEH MX COBOKYINHOCTH
€JMHOI'O KOJJIEKTUBHOI'O KBAaHTOBOI'O
cocroanua. OJHAKO YYEHBIE JO CHUX
[IOp HE 3HAIOT, KAKUE CUJIBl YIEPKHU-
BAIOT JIEKTPOHBI B IAPaAX B BBICOKO-
TEMIIEPATYPHBIX CBEPXIPOBOJIHUKAX.
BbUIO BBIABUHYTO HECKOJIBKO IIPEJ-
MOJIOKEHUM, HO HU OJHO W3 HUX HE
OBUIO JJOKA3aHO. Pe3ynsraThl HEJABHUX
9KCIIEPUMEHTOB  IMO3BOJISIIOT HUCKIIIO-
YUTh U3 PACCMOTPEHMUS JIBE CEPbE3HbBIC

THUIIOTC3BL
B HH3KOTEMIECPATYPHBIX CBCPX-
IIPOBOAHUKAX 3JCKTPOHBI B3aUMO-

JIEUCTBYIOT 4yepe3 (POHOHBI — KBAHTBI
TEIUIOBBIX KOJIEOAHUI ITOJIOKUTEIBHO
3APSPKEHHBIX MOHOB, COCTABJISAIOINIMNX
KPUCTAIJINYECKYIO PEHIETKY METAJIIA.
Ee uCKaKeHHE, BO3ZHUKAIONIEE IIPU
MPOXOXKACHUNU  OJHOIO  3JIEKTPOHA,
9epe3 HECKOJbKO MMKDPOCEKYHJ, OKa-
3BIBAET BJIMSIHHUE HA €0 MapTHEpA.
TakuM 06pa3oM, IPU UCIYCKAHUHU
U TIOIVIOMICHUH (POHOHOB MEXK/Y IJI€EK-
TPOHAMM BO3HHUKACT CIA00€ B3aHMHOE
nputskeHue. Takag Mopenb OObIYHOM
CBEPXTIPOBOJUMOCTH HA3bIBACTCA Te-
opueit bapanna—Kynepa—-Hlpuddepa
(BKIII) — B 4YeCTb Y4YEHBIX, Pa3pado-
TaBIIUX €€ B 19571

Korga B 1986 1. 6bUIM OTKPBITHI BbI-
CBEPXIPOBOJI-
HUKH, BBIACHWIOCH, 4TO Teopud BKII

COKOTEMIIEPATYPHBIE

B CYIIECTBYIOIIEM BUJE HE CIIOCOOHA
OOBACHUTb HEKOTOPBIE UX OCOOEHHO-
cru. Ilpexzae BCero npu OOJEE BBICO-
KHUX TEMIIEPATYPAX SHEPTUsA TETUIOBBIX
KOJIEOAHUI PEIIETKH HAMHOIO IIpe-
BBIIIACT 3SHEPIUIO B3AMMHOIO IPHUTS-
JKEHUSI 3JIEKTPOHOB, OOYCJIOBJIEHHYIO
¢ononamu. (IIpaBga, HEZABHO 3ITOT
npefen KPUTUYECKOM TEMIIEPATYPhI
OBUT IIOCTABJICH MO/I COMHEHHE.) Kpome
TOrO, 3aMeHa nu30TonoB B BKII-cBEpX-
MPOBOJIHUKE BIMACT HA XAPAKTCPUCTH-
KN (POHOHOB (0OJIEE TSKEIBIE ATOMBI
KOJIEOMIOTCSA C MEHBIIEH YaCTOTOM)
U IIPUBOJUAT K M3MCHCHUIO KPHUTHYECC-
KOM TEMIIEPATYPBI HA BIIOJIHE OIpe/ie-
JIEHHYIO BEJIMYHUHY, KOTOpasA Yy BBICO-
KOTEMITEPATYPHBIX CBEPXIPOBOJHUKOB
OKAa3bIBACTCA WHOI.

IIbITasACh PA300PaATBCS B MPUPOJE
CHJI, BBI3BIBAIONINX CIIApUBAHUE, (PHU-
3UKWA 3aHATNCH M3Y4EHHUEM M3JI0Ma Ha
rpauke 3SHEPTrUM CIAPEHHBIX 3JICK-
TPOHOB. MHOI'ME Yy4YE€HBIC CBA3BIBAIOT
€r0 C MATHUTHBIM PE30HAHCOM — OfI-
HUM W3 TUIIOB KOJUICKTUBHOI'O COCTO-
AHUA 3JIEKTPOHOB. BmecTe ¢ Tem ojaHa
SKCIIEPUMEHTAIbHAA T'PyINa IOIIbI-
TANaCh ONPOBEPIHYTDH CJIOKHUBIIUECH
MNPEJCTABICHUA O HEOOBIYHBIX CBEPX-
MNPOBOJHUKAX W TIPE/ICTABUIA CBUJIC-
TEAbCTBA TOTO, YTO NPUYMHA HU3JIOMA
KpoeTcs B (POHOHAX.

Pesynbrarel, oay4YeHHbIE B YHUBEP-
cutere Makmacrepa U B BpykxerBeH-
CKOM HAaIlMOHAJIBHOU J1aBOPATOPHH,
MOXO’KE, MCKII0YAIOT MAarHUTHBIN
pe3oHaHC U (POHOHBI U3 YHCJIA Tpe-
TEH/ICHTOB Ha 3BAHME IIPHUYMHBI CHa-
PUBAHUA 3JICKTPOHOB B BBICOKOTEM-
NepaTypHbIX CBEPXMPOBOAHUKAX. [l1g
ONIPEJIC/ICHUS 3IHEPIUM CIAPEHHBIX
3JIEKTPOHOB H3MEPAIN 3aBUCUMOCTDb
MHTEHCUBHOCTH WMHQPAKPACHOTO U3-
JIy4EHHs, PACCEAHHOTO HA CBEPXIIPO-

BOJHHUKE, OT OJIMHBI BOJIHBI. prnna BO
rmase ¢ Tomacom Tarimackom (Thomas
Timusk) BbIsiBUIA Ha (POHE pacCesHUS
B HIMPOKOM JHAMA30HE YaCTOT OCT-
PBIF UK, KOTOPBINA ABHO CBA3AH C W3-
JIOMOM, OOHAPYKEHHBIM B JPYI'UX 9KC-
nepuMeHTax. OJIHAKO OH OTCYTCTBYET
B PE3YABTATAX AHAJIOTUYHBIX OIIBITOB
CO CBEPXJIETUPOBAHHBIMU MaTE€pHUaIad-
MH, KOTOPBIE COLEPKAT OOJIBLIE ATO-
MOB KHCJIOPOJA U MO3TOMY HNEPEXOMAAT
B CBEPXIIPOBOJSAIIEE COCTOSIHHE IIPU
Oojnee HU3KUX TeMIeparypax. Takum
ob6pazom,
M€ BO BCEX MATEPHANIAX, BKIIOYAS

(OHOHBI, MPHUCYTCTBYIO-
CBEPXJIETUPOBAHHBIE, HE MOTIYT OBITH
NPUYUHON MHUKA WU HU3IOMA TIpadu-
KOB. IIIMPOKOANATIA30HHBIA (POH pac-
CesAHHs TOXKE HE CBA3aH C (POHOHA-
MH: B IIPOTUBHOM CJIy4d€ OH JOJDKEH
ObL1 OBl OOPBIBATHCS HA BBICOKMX 4YdC-
TOTAX.

VcnoBusl, IpU KOTOPBIX HAOIIONAET-
Cs OCTPBIM MHUK PACCESIHUS, XOPOIIO
COIVIACYIOTCSL C THUIOTE30H O MATrHUT-
HOM pPE30HAHCE, HO OH OTCYTCTBYET
B CBEPXJIETMPOBAHHBIX MATEPUAIAX,
OCTAIOUIUXCSI TEM HE MEHEE CBEPX-
[POBOJAAIIUMHU. 3HAUUT, CBEPXIIPOBO-
JIUMOCTb HE CBf3aHA C MAarHUTHBIM
PE30HAHCOM.

Ocraercs  MUPOKOAUANA30HHBIN
(POH, KOTOPKIH, NO MHEHUIO TarMacka,
JIOJDKEH BO3HHUKATh IIPU JIOOOM IPO-
1IECCE, BBI3BIBAIONIEM  CIIAPHUBAHHE
IEKTPOHOB. OJJHAKO MATEPHUATIOBEIbI
U3 APrOHCKOH HAIIMOHAJIBHOHN J1a60-
PaTOPHUHU IOJIATAIOT, YTO, XOTSI MarHUT-
HBI PE30HAHC HE IPUHUMACT y4ac-
TUSL B OOPA30BAHUM JICKTPOHHBIX I14P,
€CThb CEPbE3HBIE OCHOBAHUS CUYHUTATH
IIPUPOY CBS3YIOMUX CHJI MATHUTHOM.
HTak, MOUCK Ipojio/pKkaeTcs. JIpa mnpe-
TEH/ICHTA BBIOBUIN, HO 34r'a/iKa ITOKA HE
pasrajana. W
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HOBOCTH W KOMMEHTAPHH

Xonopueii BOOBONOM

KpuctuHa Pup

[IoMYMHOM TAMHCTBEHHBIX TEYEHUN B SIMOHCKOM MOPE OKA3AACS

XOAOAHbI BOAOBOPOT.

Jecarkn ner fAnonna n 10xnaa Kopesa
N3ydanu SIIMOHCKOE MOpPeE, OrPAaHNYMBA-
SICh MCCJIEJTOBAHUEM AKBATOPHM TOJIBKO
CBOMX 3KOHOMHUYECKUX 30H. B 1999
OKeaHOTrpadel O6EUX CTPAH OOBEANHU-
u ycunust ¢ BM® CIIIA pia nposene-
HHSL JOITOCPOYHBIX COBMECTHBIX IOJ-
BOJIHBIX HCCJIEIOBAHUM LHPKY/ISALNN
B 3TOM MoOpe. CerogHsa COTPyJAHUYEC-
TBO IIPUHECJIO OOraThIE IUIOJBL B OKE-
AHCKOM 0aCCEMHE, JIEKAIEM MEXKIY
OxHom Kopeeit u Anonuert, 6611 06-
HAPYKEH PAHEE HUKEM HE 3AMCUYEHHBIN
BHUXPb XOJIOTHOM BO/IBI, HA3BAHHBIN Take
B YECTh OJJHOI'O U3 OCTPOBOB HacceiiHa
VineiH0. UM OOBSCHAETCS IPOUCXOXK-
JIEHHE TAUHCTBEHHBIX TEUYEHMUI, BJIUS-
IOIUX HA CY/IOXOJCTBO U PBIOOIIOBCTBO
B SIIIOHCKOM MOpe€.

Take 32CEKIN C MOMOIIBIO OOPAIIEH-
HBIX 3XOJIOTOB, MNPOPaOOTABIIUX Ha
MOPCKOM AHE € HIoHA 1999 1. 1o uIoib
2001 r. [Tpu6OpbI U3MEPSIIN BPEMSI ITPO-
XOXKIEHUA AKyCTUIECKUX UMITYJIbCOB /10
IMOBEPXHOCTH MOPSA U OOPATHO, KOTOPOE
3aBUCUT OT IUIOTHOCTU BOJBI U, CJIEJIO-
BATEJIbHO, OT €€ TeMIepartypsl. 1o gan-
HBIM aKyCTHYECKMX M3MEPEHHUN ObLIN
paccyuTaHbl NPOPUIN TEMIIEPATYPhI
U CKOPOCTHU TEUYEHUM B SIIOHCKOM MODeE.
3a iBa roia BOJOBOPOT AMAMETPOM OKO-
710 60 KM, cpOPMUPOBABIIHUIICA HEMHOTO
ceepHee ckan Take, rmpouiesn BeCb 6ac-
CerH. BHUMaTenbHOe U3ydeHnue apxuB-
HBIX CITyTHUKOBBIX JIAHHBIX ITOKAa3aJI0,
YTO OH MOABIAETCA KaKbIC ICBATD JICT.

OKeaHCKUE BOJJOBOPOTHI, KaK IIPaBU-
JIO, HEJIOJITOBEYHBI, HO Take M BOJIOBO-
PpOTHI, oTACAAIOmUEeCd OT fonbdcTrpuma,
BO3HHUKAIOT C 3dBUJHOHN IIECPHUO/INY-

HOCTBIO. Buoreoxumus u gaxe (pusmxa
3THUX BOJHBIX OOPA30BAHHUI IIOKA €lle
IO KOHIIA HE ITOHATHBL MX m3ydyenue
JIABHO CTAJIO OTAEIBbHONH OGJIACTBIO HC-
CJIETOBAHUN.

BM® CIIIA BBIEIII HA UCCIICTOBAHUS
B SImoHckoM Mope $2 MH. BogoBopoT
CO3/IA€T Nepenajl IIOTHOCTH, 32 KOTO-
PBIM MOXKET YKPBITbCS IOJIBOIHAS JIOJKA:
LITYMBI OT JIBUT'ATEIEHN PETOMIISIOTCS Ha
TPAaHUIIE Pasziesa 601ee IOTHON U Me-
Hee IVIOTHOM BOJIBI, U3-32 YETO 3XOJIO-
KaTOPBl HEBEPHO OIPEAECIAIOT MEC-
TOIOJIOKEHUE CyOMapuHbL M3ydenune
MEXAHU3MA OOPA30BAHUS U JBMKEHUS
BOJIOBOPOTA TAKKE IIOMOXKET TOYHEE
pacn@pOBbIBATH AKYCTHYECKUE HTyMBI.
OTcnexnBasg OCO6EHHOCTH IUPKYIAITUN
TEYEHUH, TPAHCIOPTHBIE KOMITAHUHU
CMOTYT IMOBBICUTD 3(PPEKTUBHOCTD CY/I0-
XOJICTBA, 4 IPU HEOOXOIUMOCTH CYMEIOT
OBICTPO CHPABUTBCSI C MOCAEACTBUAMU
pa3/IMBa BPE/IHBIX BEIIECTB.

JleTasbHOE M3YYEHHUE XOJIO/IHOI'O BO-
10BOpoTa Take NO3BOJIUT IIOBBICUTH
MIPOJIYKTUBHOCTh MOPCKOI'O IIPOMBIC/IA
B IOxno1 Kopee m fAnonnun. Panbiie
MNPUYUHON BO3HUKHOBEHHA TCYCHUH,
YMEHBIIAIONUX YJIOBBI, CYUTAIUCH XO-
JIOJIHBbIE 3UMbL. OJIHAKO HAOJIO/ICHUSA
MOKA3aJI1, YTO BCEMY BUHOW OOHAPYKEH-
HBII BOJJOBOPOT, KOTOPBIA OTKJIOHSET
YCTPEMJIAIOMIEEC HA CEBEP TEIUIOC TE-
YEHME U 33/ICPKUBAET €I'0 BO3BPALCHUE
HA IIATh MECALIEB.

JanpHenmmue UCCaeJOBaHus IIOMOIYT
BBIACHUTD, KAK BOJIOBOPOTHI BJIMSAIOT HA
YHUCIEHHOCTb MOMYJIALMA PA3JIMYHbIX
BUJIOB PBbIO M MECTHYIO 9KOJIOTHYECKYIO
06CTaHOBKY. M

* Ckanbl
Taxe

KOTAA XOAOAHOE TEHEHUE
CY>XXAETCSs MeXAY OCTOOBOM y/\/\bIHAO
1 CKOAOMY TAKE, BO3HUKAET XOAOAHbIN
BOA0BOPOT Take. OH ABMKETCS

HQ tOro-3anaA, MPUBAKASICH K
KOPENCKOMY Bepery, rAe NOCTENEHHO
mncyesaet. OTKAOHSIS TENAoe

TEeYeHme C tora, OH CnocobeH
MOHV3UTb TEMNEPATYPY OOAbLLEN
yacTtn 6accenHa. Paavepamm

Take He ycTynaeT BOAOBOPOTAM B
KannpopHunckom aaavee (CM. poTo),
KOTOPbIE OTYETAMBO BUAHbI C BEICOTbI
BAAroAaPst GUTONACHKTOHY.

B Mupe nayko



HOBOCTH W KOMMEHTAPHH

Z[|E Hﬂ)(l]ulllllllﬂ «KYXHA» NOT0JbI?

KapuHa TusaHoBa

OTBET HA 3TOT BOIPOC MIIYT HE TOIBKO
METEOPOJIOTH, HO U OKEAHOJIOTH, I1OC-
KOJIbKY IIPOLIECCHI, TPOMCXOAIINE B OKE-
AHE, OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE
Ha KJIMMAT IJIaHETHL McCiie10BaHmus POC-
CUHCKHMX YYEHBIX IIOMOI'aIOT PACKPBLITh
TAMHbI BOAHBIX IJIyOHH.

JIOKTOp TEXHHUYECKUX HaAYK, 3aBe-
JAVIONUN  71a60PATOPHUCH TIOJIBO/IHBIX
TEJIEYNPABISEMBIX aANIApPaTOB M PO-
60oToB MHCTHTYTa OKeaHomorum PAH
B.C. fIcTpe60oB pabOTaeT B 3TOM OOIACTH
YIKE OKOJIO TTOJTyBeKa. I10 ero cyiosam, ere
HECKOJIBKO JIECATUIETHUI HA3a/l OKEAHO-
JIOI'M PACIIONIATAIN LIEJIBIM ITAPKOM CYZIOB
U IIPOBOJWIN 1O 17 3KCHIEAUIUN B TOJ.
CeroiHsa MOoJIOKEHNUE KAPAUHAIBHO MU3-
MEHWJIOCh: pabOTAIOT BCETO /IBA CYJHA,
SKCHEAUIIUN OCYHIECTBIISIIOTCS HE Yallle
OIHOT'O pa3a B roj. OAHAKO IPOJIOJIKATh
HUCCJIEIOBAHNS HEOOXOAUMO. Pycckue
CIICHHUATUCTBL HANUIX OPUTHUHAJIBHOC
pemenue. OKa3aaoCh, 4YTO MHOTHE pa-
OOTBI MOKHO OCYHIECTBIIATh HE C UCCIIE-
JIOBATEIBCKUX CYZOB, 4 C JPEUPYIONUX
OyeB — IpuUdTEPOB, OCHAIIEHHBIX CIIEIH-

JIbHBIM O00PYIOBaHUEM. C MX ITOMOIIIBIO
MOJKHO M3y4JaTh TEYEHUA, CCICMHUYHOCTbD,
TEMIIEPATYPY BOJbBI, IIOI'OJIHBIC YCIOBUS
n 1.4 Hanpumep, B ATTAaHTUYECKOM OKe-
aHE, KOTOPBII CYUTAETCI CBOECOOPAZHOMN
«KyXHEH MOTO/Ibl>, pA6OTAIOT HECKOJIBKO
COTEH OYEB, KOTOPBIE IO3BOJISIOT, B Y4ACT-
HOCTH, NPE/ICKA3BIBATD 3APOK/IAIOIIMEC
TaM LIMKJIOHBL BCe TaHHBIE MOXKHO CPa3y
MepeAaBaTh Ha CIyTHUK. MICTOMb30BaHNEe
JPpU@PTEPOB BBHII'OAHO IKOHOMHUYECKUA
U CYUTACTCA OJJHUM M3 CAMBIX ITEPCIICK-
THUBHBIX HAITPABICHUAL.

Kpowme Toro, cymecTByeT nporpaMmma
MHTEIPAIbHOIO MOHMTOPHHIA OKEAHA.
JIJ11 3TOrO Ha HECKOJBKO JIET HA JIHO
OIYCKAIOTCA CIICIIMAJIbHBIC CTAHIIUH,
MO3BOJIAIONINE U3y4aTh IIPUIOHHYIO 00-
JIACTh: TEMIIEPATYPY BOJIBL, CKOPOCTD Te-
YEHUH, COJICHOCTD, CEICMUYHOCTD U T.JI.
TTomyyeHHbIe CBEICHUSA IO3BOJISIOT IIPO-
THO3HUPOBATh 3EMJICTPSACEHUSA, TIPEIO-
CTaBJIATH pr6OJIOBCL[KI/IM KOMITAHHAM
JAHHBIC O CKOIUICHMAX pr6bI U Tma.

OJIHAKO MOJIHOIIEHHBIE NCCIIEAOBAHNA
HEBO3MOJKHBI 6€3 ITTyOOKOBO/JHBIX aIlIla-

paroB. OJHON U3 HANOOJIEEC M3BECTHBIX
Pa3paboTOK CAUTACTCS «MUP», CO3AHHBINT
B.C. fIcTpe6oBBIM. DTOT anrapaT 6bUI CIIPO-
E€KTHPOBAH, CKOHCTPYUPOBAH U IPOIIET
HUCHBITAHUSA B JTAOOPATOPHN MOABOAHBIX
TEJIEYNPAB/IIEMBIX AIIIAPATOB U POOOTOB.
C ero moMOIIbIO MOKHO HE TOIBKO OCBA-
UBATB IIEIb(], HO U UCCIEI0BATD JHO, IIPO-
BOJIUTH (DOTO- U BUJCOCHEMKY. AHAIOTU
«Mupa» CyIIECTBYIOT U 34 PyOEKOM, B Ua-
craocty, BO @pannnu, CHIA, Anonnu. Ho
IO MHEHHIO CIIELIUATHCTOB, POCCUHCKUE
ATnapaTsl IO MHOI'MM MTOKA34ATEIISIM TIpe-
BOCXO/IAIT UX: OHU MOOWIbHEE, OOJIAIAI0T
3HAYUTEIBHBIM 3A1IACOM 3Hepruu. Har
anmnapar paboTaeT y:ke 6071e€e MeCTHA/IIA-
TH JIET U 32 TO BPEeMsI HE TOTPEOOBAI HI
OJHOT'O KAIUTAIBLHOIO peMoHTa! Ceruac
HY)KEH PEMOHT, IIPUYEM Ha ITO TPEOyeT-
cst nopsizika 70 MITH. pyosieit, nHade «Mup»
MOMKET IPEKPATUTH PAOOTY.

HCBSI/I[)QH Ha MHOTOYMC/ICHHBIC IIPO-
671EMBI, POCCHUFICKHE YYCHBIC TTPOJIOIDKA-
IOT UCCIJIE/IOBAHUS IVTyOUH OKEAaHA, KOTO-
pBI€ CKPBIBAIOT B CEOE €IE€ MHOTO TAMH
U, CJIEJOBATENBHO, OTKPBITUIL... H

KOPNUG pyecxoro

A3bIKA

depop Kanuua

HemaBHO B MHCTHTYTE PYCCKOI'O A3BIKA
uM. B.B.Bunorpagosa PAH cocrosuiach
npeszeHTanusa «Kopmyca pycckoro sAsbl-
Ka» — 3JIECKTPOHHOI'O COOPAHMS I'PaMMa-
TUYECKH PA3MEUYEHHBIX PYCCKUX TEKCTOB
XIX—XXI BB. OH OTIIMYAETCH OT OUOITHO-
TEK TEM, YTO Ty/Ia BXOJAT KOMIIOHEHTBI,
OTPAKAIOIINE BCE PA3HOOOPA3UE SI3bIKA —
HIE/IEBPBI PYCCKOM JTUTEPATYPHI U T'a3€T-
HbIEC TyOJIHUKAIIUH, 3aIIMCH TeIe(POHHBIX
PasroBOpOB U THUIIOBBIE JJOKYMEHTDI, IIPO-

CTOPEYHAsI JIEKCUKA U JIUATICKTBL. TOJIBbKO
IPU TAKOHU MIMPOTE KOPIYC CTAHOBUTCH
JIEACTBUTEIbHO HE3AMEHHUMBIM HAyYHBIM
U TIO3HABATE/IbHBIM HHCTPYMEHTOM.
Kaxpgomy Tekcry,
U CJIOBY COOTBETCTBYET CIIEIMA/IbHAS 110~

MPCAIIOKCHHUIO

MCTA-AHHOTAIMA, KOTOPYIO JICTKO YHUTACT
KOMIIBIOTEP, YTO IMO3BOJIACT COCTABIATDH
CaMbIC paSHOOGpZBHbIC TIPOr'paMMBbl V1A
BbI60pOK M MIOMCKA. PaHbIIE JUIs1 3TOrO
TIPUXOANUJIOCH IIPOCMATPUBATD I'OPBI TCK-

CTOB U BPYYHYIO BBIITUCHIBATH IIPUMCPHI,
YTO 3HAYUTEIBHO YCJIOXKHSIO PadoTy
HCCIIEIOBATEIIEH, KOTOPAs TOPOI PaCTs-
I'MBAIACh HA TOJibl. Tenepb MOUCK 3aHU-
MA€T JIOIN CEKYH/IbL, 4 OIPAHUYEHUI Ha
OO'BEM MATEPHAIA IPOCTO HE CYHIECTBY-
eT. BO3MOKHOCTB IIPOBE/IEHUS MACCOBOM
U CTATHUCTUYCCKON OOPAOOTKHU TEKCTOB
[IO3BOJIWIA BBISIBUTH TAKHUE 3aKOHOMEP-
HOCTH B CTPYKTYPE U PA3BUTHUM SI3bIKA,
O KOTOPBIX YYEHBIE PAHBIIE JAKE U HE
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1ojo3pepann. Kopryc npeHasHadeH He
TOJIBKO /ISl TPOPECCUOHAIBHDBIX JIMHI -
BUCTOB, HO U JUIs1 BCEX, KTO paboTaer
C SI3BIKOM: IIPENOJABATENEMN, IIKOJbHU-
KOB U CTYIEHTOB, MHOCTPAHILIEB, U3y4d-
IOIMX PYCCKUI A3BIK U T.JI.

ITo mueHnio gupexkropa MuHCTHTyTa
PYCCKOI'O $I3bIK4, 4JIEHA-KOPPECIOH-
nenta PAH AM. MonjioBaHa, «CO3/JaHNE
«Koprtyca pyCcCKOTO s13bIKa» CTAJIO 32/1a49€H
IIOMCTHMHEC HAIMOHAJIBbHOI'O 3HAYCHUI,
IIOCKOJIBKY OOJIBIIMHCTBO CTPAH MHUPA
YK€ PACIIONAraloT MOJOOHBIMU CHCTE-
MaMu. Pemmenue 3Toi 3a71a4u 3aroaHsIeT
pOOGEN B OTEUECTBEHHOM S3bIKO3HAHUU
U IIEPEBOJIUT U3YUEHUE U NIPETIOJABAHUE
PYCCKOTO $I3bIKa HA KAYECTBEHHO HOBBIH
yposeHb. C nossreHuem «Koprmyca» Mbl
BIICPBBIC TIOJIyYWIA MATECPUAIBHYIO 6a3y
Ji71s1 OO'BEKTUBHBIX U JIOCTOBEPHBIX CYK-
JIEHUIT O COBPEMEHHOM COCTOSIHUH U T1y-
TAX PA3BUTUS POJIHOTO SI3BIKA>.

Pa6ora Haz «Koprycom» OCymIeCTBIIs-
€TCsl GOJBIION TPYIIION POCCHUCKUX
JIMHI'BUCTOB B PAMKaX HOPOTI'PAMMBI

«dunonorus M uHpopmaruka> PAH
pU NoAjepPKKE POCCUICKOrO ryMaHu-
TAPHOTI'O Hay4yHOro (oHjaa. B Gmmkan-
meM OyAyImieM B HETO BOMIYT TEKCTHI,
oxsarbiBaomue nepuoy ¢ XI no XIX B,
U OT/ICTIBHO — MAPaAJIICIbHBIC TIEPEBO/IBI
PYCCKHX TEKCTOB HAd OCHOBHBIE €BPOIICH-
CKHE S3BIKU. [ITaHHUPYyETCs, 9TO B COCTAB
cobpanms BorzeT 200 MIH. CJIOB — 3TOT
YPOBEHBb OyJET JOCTUTHYT 4YEpe3 He-
CKOJIBKO s1eT. Cervac AOCTYIHBI 9yTh
6osnpmie 20 MUTH. CJIOB, T.€. HEOOIbIIAS
YACTh, OTPAKAIOINIAA PYCCKUIT A3BIK BTO-
PO TONIOBUHBL XX — Havaita XXI B. [l
CpaBHEHWSL: cs10Bapb B.M. Jlans copepsxur
OKOn0 200 TBIC. CJIOB, T.€. B TBHICAYY Pa3
MECHBIIIC.

TTOMHUMO TEKCTOB, COOPAHHBIX YYCHBI-
MM, ICTOYHHUKaAMU TH(MOPMAIIUNH CTATTH
KHHTH, I'a3€Thl U KYPHAIBI, JOKYMCHTBI
PAa3IMYHBIX OPraHU3alui. Pag nszga-
TENBCTB OECIUIATHO NIEPENAIH JIEKTPOH-
HBIC BEPCUN CBOUX M3/IaHNM, A TUCATEIIN
JI. Vmuuxkasa u T. ToncTas mpeoCTaBiIn
BCE CBOM IIPOU3BEcHU. M

COBbITN4 B ABI'YCTE:

07.08-09.08 2004 .

IX Hay4Has1 KoHbepeHLms
beAomopcKkom GroAorYecKomn
CTaHuUMm um. H.A. Mepuosa

. MypMaHck

25.08-27.08 2004 r.
Hay4Ho-npakTnyeckast KoHPepeHLs
«KPUMUHOAOTUYECKME U MPCBOBBIE
NPOoBAEMbI 6OPLOSI

C KPUMUHOABHBIM HOCUAVEM»
Poccumnckas KpuMMHOAOTMYECKast
accoumaums, f. dKyTckK

25.08-28.08 2004 r.

MepBbln OTKPLITLIN GOPYM
EeBpONencKon Hayku Euro Science
Open Forum

I. CTOKroAbm, LLiBeuus

gro TakoE KOOYI

Cepren ®epopos

B Mockse mnpouuta MEXIyHApOHAs
KOH(pepeHnua «COBPEMEHHBIC MEK/IY-
HAPOJHBIE CTAHAAPTHI POHECCUOHAIIb-
HOI'O KOy4HHId. POCCUFIICKAsl PEAIBHOCTD
U MEXIYHAPO/HBIN ONbIT>. KOydnmHIom
(OTaHIVL coach — TpeHepP) HA3bIBAIOT CIICITH-
AJIbHBIN KOMIUIEKCHBIN TPEHUHT, HAIIPaB-
JIEHHBII HA NOBBIIEHUE 3(P(HEKTUBHOCTH
PabOoTEl PYKOBOAUTENEH, OTBETCTBEHHBIX
34 IPUHATHE CTPATETHYECKHUX PEMICHUH.
ITogo6HOE OOyYEHNE CETO/IHA CTANIO He-
OOXOIMMBIM KOMIIOHEHTOM IO/IFOTOBKU
OTBETCTBEHHBIX U30UPATEIbHBIX U NIEpe-
IFOBOPHBIX KAMIIAHUH, B XOJI€ KOTOPBIX
HCXO/1 Ie/Id MOKET PENIHTD O/IHO HEy/1a4-
HO CKa3aHHOE CJIOBO WJIM CBOEBPEMEHHAsA
perurka. C OMOIIBIO CIIEIUAIBHBIX Me-
TOMK OTTAYUBACTCS TAKTUKA ITOBEJCHUS
KJIHMEHTA, TIOMOrdst NPEABH/IETb JIIOObIE
HEOKUIAHHOCTH U HCIIOIB30BATH IIPO-

Maxy KOHKYPEHTOB. KOy4HHT JaBHO CTall
HEOOXO/JMMBIM KOMIIOHCHTOM TIO/I'OTOB-
KH TOII-MEHEPKEPOB T'OCYAAPCTBEHHBIX
M YACTHBIX YUPEXICHUI BO BCEM MHPE.
OTEYEeCTBEHHBIC PYKOBOJUTEIN TOXKE J1AB-
HO Y4YaCTBYIOT B IOJOOHBIX TPECHUHIAX,
XOTSI CaM TEPMHH IOJIYYWI PACIPOCTPA-
HEHUE JIMIIb B [IOCJICTHUE TO/IbL

I7aBHas 32292 MOCKOBCKOM KOH(e-
PEHIINN — IO3HAKOMHUTb OT€UYCCTBCHHBIX
PYKOBOAMTEJICH CJIydIIIMMU METOIUKAMI
M y4EOHBIMHU MaTepUuanaMu. B mporpam-
My ObUIM BKJIIOYEHBI IVICHAPHBIC 3aCe-
JIaHMs, YETBIPE IPOPUWIBHBIE CEKIIUN —
«KoyuynHr nepsBbIX ull>, «KoydyuHr
B 6usHece», «<KopnopaTuBHBIN U Opra-
HU3ALMOHHBIN KOYYUHI» U «/IMYHBINA KO-
YUHHI», 4 TAIOKE MACTEP-KIACChI BEYIIIX
MHPOBBIX U POCCUHCKUX CHIEITHAIHNCTOB,
JIEMOHCTPAIIMUA  HAUOOJEE YCIENIHbIX

noporpamm. JIOKIaJUMKAMU BBICTYIIH-
NI TIPEJCTABUTENIN  MEXKIyHAPOJIHON
U E€BPOIICHCKON (hefiepariii KOyYrHrIa,
PYKOBOAMTEIN U TOII-MEHE/KEPBI OTE-
YECTBCHHBIX KOMIIAHHM, a4 TAKXKE IIPO-
(peCcCHOHANBHBIE TPEHEPDI, TOTYYUBIITHE
MEXKIYHAPOAHYIO AKKPEIUTAIIHIO.

KoneuHOo, He BCe pa3padOoTKU 32pyOeiK-
HBIX CIEIUAJINCTOB IIPUMEHUMBI B Ha-
men crpaHe. POCCHMIICKUIT MEHTATUTET,
KaK U3BECTHO, UMEET CBOU OCOOCHHOCTH,
KOTOPBIC HAKIAAbIBAIOT OTIEYATOK Ha
BBIOOD METOJMK. B HacToAIIEE BpeMs KO-
YYMHI CTAHOBUTCA Y HAC BCE 6OJIEE BOC-
TPEOOBAHHOM YCIYrOl. BepodaTHO, 3TO
CBA3aHO C TEM, YTO TTIOTPEOHOCTH PYKOBO-
JIATEJIEH HACTOJIBKO MH/IUBU/TYAJIbHEI, UTO
UX HEBO3MOKHO YOBJIETBOPUTH C TTOMO-
HIHI0 OOBIYHOT'O TPEHMHI'A WX TPA/IUIIN-
OHHBIX (pOpM O6yueHusA. B

BoMmupe Hayku
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[ABHOi BLICTABKE ciPanel — B9 B

Makcum NepAnH

Hcropwna snamennTon BJIHX nagamach
C TOT'O, YTO BU/IHBIE KOJIXO3HUKH U yiap-
Hukn CrpaHbl COBETOB OOPATHINCH
K PYKOBOJCTBY IMaPTUH U I'OCYJAPCTBA
C TIPEUIOKEHUEM YCTPOUTDH CEIBCKO-
XO3SIMCTBEHHYIO BBICTABKY. IIpochoy me-
PEAOBUKOB YBAKWINA, U CTPAaHA Hadala
TOTOBUTBHCA K JOCENE HEBU/IAHHOMY Me€-
PONPHATHIO, KOTOPOE NPUHSIIO HOUCTH-
HE I'paHMO3HbIE MaciTadel. Ha cepepe
MOCKBBI TOJIHSUICS. KOMIUIEKC ITABUIBO-
HOB, OKPYKEHHBIX ONBITHBIMU Y4aCTKA-
MM, TIPYJJAMH, CaIAMU U 30HOM OTABIXA.
ApPXUTEKTYPHBII aHCAMOIb BO3BOAMIICS
CHJIAMM JIYUIINX OTEYECTBEHHBIX 30/JYHX,
XyJOKHUKOB M1 MACTEPOB Y IPEACTABIIAT
COOOM HACTOALIUM HIEJIEBP TOMIIE3HOMN
CTATMHCKON APXUTEKTYPHL 1 aBrycra
1939 1. mepsble NOCETUTENN IPOILIN
I10JT CBOJIAMH TPUYM(DAIBbHON APKH, BbI-
ITOJIHEHHOM Ha MaHEP JIPEBHEPUMCKUX
MOHYMEHTAJIBHBIX COOPYKCHMI. YCIIex
BBICTABKH ObUI ommeoMstionum. C 1 aB-
I'yCTa IO 25 OKTSAOPS BBICTABKA NPUHSIA
6onee 3,5 MJIH. 4yestoBeK. Ha cireyromumit
roJ 34 MATh MECSIEB HA HEH MOOBIBAIN
4,5 MJIH. IOCETUTENEH. B ro/ibl BOMHBI
KCMO3UILMSA U OOMIMUPHAS 6GHMOIMOTEKA
OBUIN 3BAKYHPOBAHBI B IJTYyOOKHUH ThLI,
B Yersa6uHCK.

Bo3poanTh BBICTABKY Y/1aJIOCh TOJIBKO
uepes 10 1eT nocie OKOHYAHMA BOMHBL —
OHA OTKPBUIACH 1 aBrycra 1954 r. Beum
BO3BCJCHBI HOBBIC IIABHUJIbOHBI, B TOM
YHCIE TPUOAITUHCKUX PECIYONINK, HE-
J1aBHO BomegmMX B COCTaB CCCP, OTKPBIT
POCKOIIHBIH (DOHTAH «/Ipy:KOGa HAPOIOB».
W BHOBb HOTSHY/IMCh HA JIOOUMYIO BbI-
CTaBKY MOCKBUYH M TOCTH CTOJIHIIBI C Yaza-
MU U JOMOYA/JIAMH, BHOBb JUBUINCH OHU
6OraTCTBY 1 PA3BHOOOPA3HUIO CBOCH 3EMIIIL

Bckope BCXB nepesBepHynIa HOBYIO
CTPaHUIly CBOEM UCTOPUHM U INEPECTA-
Jla OBITb MCKIIOYHUTENIBHO aTPAPHOIL:
B HIOHE 1956 I HA ee TEPPUTOPUH OT-
KpbUTACh BcecorosHas MpOMBINUICHHAS
BBICTABKA, ITIOCBANICHHAA JOCTMKCHUAM
WHJTyCTPUAIBHONM peBOMonun. OqHuM
U3 DKCIIOHATOB, BBI3BABIIUX BCEOOIIEE
U3yMJICHUE, CTaja IIEpBaAsi COBETCKAS
SJICKTPOHHO-BBIYHUC/IUTC/IbHAA MAIIIHMHA.
28 maa 1958 1. Comun CCCP npuHAn
IIOCTAHOBJIEHHUE 00 OO'bEJUHEHNUU CEJIb-
CKOXO3ANCTBECHHOM, MNPOMBIIUICHHOMN
U CTPOUTEIBHOU BBICTABOK B €JJUHBIN
MOCTOSIHHO JICHCTBYIOIINI KOMIIIEKC —

BIHX. B 31O HOBOM UITOCTACH OHA Ha-
yayia paboTatk 16 uonst 1959 1.

A B 19921 Vkazom IIpesuzpenra
Poccutickorn denepanym Ha 6a3e BIHX

ObUI CO3/JTaH BCepOCCUIICKNT BBICTABOY-
HbeIM 1eHTp — BBI. C MOMeHTa CBOETO
OCHOBAHHUS U 11O CEM JIEHb BBICTABKA OT-
PA’KAET BCE ITAIbI U BEXU OTEYECTBEH-
HOI UCTOPUH, TPOXOANT BMECTE CO BCEI
CTPAHOW MEPHO/IbI B3JIETA 1 YIIA/IKA.

Cerogusa BBIl nepexuBaer BTOPOE
poxaenue. I1o c1oBam ero pyKOBOAUTEIIS
M. MycaeBa «11porpamma pa3putrs» BBL]
KaK LIEHTPA PErMOHOB Poccuu U CcTpaH
CHI npunsra ITpesuaeHToM PO 1 o6cyx-
JIA€TCSI HA CAMMHUTE IJ1AB TOCYIAPCTB>.

HeraemHui rog, st BBL — ro6uien-
HBIA. DTO HE TOJBKO IIOBOJ IJIA TOP-
JKECTB, HO 1 BO3MOKHOCTb HA4aTh HOBBIH
rTan. 3a nocieaHee speMs Ha BBLI npo-
II€J1 LEJIBII PsIJT MACIITAOHBIX BBICTABOK,
KOTOPBIE CTAJIN BAKHBIMHU COOBITUSMU
B PA3BUTHHU KPYITHEHITNX OTPACTICI COB-
PEMEHHON SKOHOMUKU.

PYKOBOACTBO LIEHTPA pPa3paboTayio
IIPOTPAMMY PAa3BUTHSA BBICTABKH, KO-
TOpasl, B YACTHOCTH, IPHHSIA YyIACTHE
B KOHKYPCE Ha IIPaBO IPOBEJCHUS
DKCITO-2010. B xoae 3THX MEpOnpus-
THUH 6bUI IPOAEMOHCTPHUPOBAH OOTAThIk
noreHuuan BBII Kak MOIIHOrO IIpo-
[araHJMCTCKOIO HHCTPYMEHTA TI'OCY-
JIAPCTBEHHOM IOJHUTUKH, YTO MOMOIJIO
[IPUBJICYb BHUMAHHE OPI'AHOB rocyjap-
CTBEHHOH BJIACTU K CYIIECTBYIOIIUM
npobremam.

OJHUM U3 3HAYHUMBIX COOBITH, IIPHU-
YPOUEHHBIX K 10611€10 BB, crana exe-
I'OJJHASI BBICTABKA HAYYHO-TEXHUYECKOI'O
TBOpYecTBa Mosojexku (HTTM-2004),
B paMKaxX KOTOPOH PEJAKIIUCIT HAyIHO-
NH(POMAIMOHHOIO JKypHana «B mupe
HAyKW» BIIEPBbIE ObLIA yupeskaeHa Hesa-
BUCHUMAS IIPEMUS B O6IACTH HAYYHO-TEX-
HUYECKUX JIOCTHKEHUI.

Ceroans corpyiHuky BBL 11 Biactu ro-
PO CTPEMSATCS COBMECTHBIMH YCUJIHS-
MM CO3/JaTh COBPEMEHHBII BHICTABOYHBII
KOMIIJIEKC, COOTBETCTBYIOIIMI MaCIITA0y
CTOAIUX IIEPE]] CTPAHOM 3a/1a4. M
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UGIMOPUR ynyuenubix B0sMOXHOCTER?..

KapuHa TusaHoBa

DKOJIOTUSl M HACJIEACTBEHHOCTBD, (PHUIIO-
cous U COLIMOIOTUSL, TICUXOJIOTUS M1 ME-
JTALIMHA, CEJIEKITUS 1 OUOTEXHOJIOTUST —
BOT JJAJIEKO HE ITOJIHBIN IIEPEYEHb TEX
HAIIPABJICHUI, YCIIENTHOE PA3BUTHUE KO-
TOPBIX HEBO3MOKHO O€3 COBPEMEHHBIX
3HAHMI B OOIACTH I€HETUKHU. B Hamen
CTpaHE 3T4 HAyKa HAXOJUTCA HA BBICO-
KOM YPOBHE, B JIAaHHOI 06J1aCTH paboTa-
10T KBATU(PUIITUPOBAHHBIE CIICITUAJINCTEL,
KOTOPBIE MHOTOT'O JJOCTUTJIM.

OJIHAKO, KAK HU IEYAIBHO, UCTOPHS
POCCHIICKOM TEHETUKM HAIIOMUHAET
HUCTOPHIO YIYIIECHHBIX BO3MOKHOCTEI.
VIMEHHO TaK OXAPAaKTECPU30BAJI €€ aKa-
nemuk PAH CI. MHre-Be4TOoOMOB, OTKPBI-
Bas MIPECC-KOHMEPEHITNUIO, TOCBAIIEH-
Hyio TperbeMy cbe3sly BaBHIIOBCKOTO
O6IIECTBA TEHETUKOB M CEJIEKIIMOHE-
poB Poccun, TemMa KOTOpOro «leneru-
Ka B XXI B.: COBpEMEHHOE COCTOSTHUE
U HEPCICKTUBbI PA3BUTUS».

IlepBble HAy4HbIE PAOOTHI B OOIACTH
T€HETHUKH TTOIBUINUCH €l11e B KOHIE XIX B,,
HO, K COKAJICHUIO, OHU HE ITOJTyYU/IN IIIH~
poKoro peszonanca. B Poccum ara nayka
CTaNa Pa3BUBATLCA (PAKTUYECKH TOJIb-
KO C IEPBOU 4YeTBEPTU XX CTOJECTHA.
OJIHAKO JOJITOE BPEMSA OHA HE MOJIydasia

JIOJDKHOTO BHUMAaHHSL CO CTOPOHBI T'O-
CyZapcTBa, 4 B 30-€ I'T. IPOLLIOTO BEKA
C APECTOM BBI/IAIOIIEIOCS PYCCKOI'O yde-
HOro H.M. BaBunoBa OKa3anrach HA TPAHA
HUCYE3HOBEHUS. M TOIBKO Yepes ABa/ILaTh
JIET HA4YaJOCh IOCTENEHHOE BO3POXK-
JIEHHE POCCHUHCKON IeHEeTUKU. OJHAKO
JIAKE B JEMOKPATUYECKOM OOIIECTBE I'e-
HETUKAM IIPUXOJUTCS OTCTAUBATD IIPABO
CBOEH HAyKH HA CYIIECTBOBAHUE.

Ha xoHrpecce B 4ucje NpovYux ObuIa
3aTpOHyTa IpobieMa, KOTOpas HH-
TEPECYET CETO/IHSI OYEHb MHOTHX, OT
CHELUATUCTOB 0 OOBIBATENEH: BOII-
POC O TPAHCTE€HHBIX OPraHU3Max. Pas-
paboTKU B 3TOI OOIACTH BEAYTCS yde-
HBIMU Bcero Mupa. Ceroansa 70% nmaxor-
HBIX 3€M€JIb OTJJAHO IO/ TIOCEBBI TPAHC-
TEHHBIX PACTEHUH, Y HAC K€ B CTPaHE
T2 nu@dpa paBHa HyIO. [I0 MHEHUIO
VYEHBIX, €CJIM HE CYUTATBCA C TPebHO-
BAHUSAMH BPEMCHHU, MOKHO YIIYCTHTb
MHOTO 3aMaHYUBBIX BO3MOKXHOCTECH.
OB611ECTBO JIOJLKHO 60JIE€ HHTEHCHBHO
HUCIOAB30BATh HOBEUIIINE JJOCTUKEHUS
reHeTuKu. Tak, Mbl UMIIOPTUPYEM T€H-
HOMOJU(MHUIIMPOBAHHBIN PAIIC, COIO, HO
HE MOXEM B OJTHOU MCpPC OIICHUTDH UX
KadecTBO. He srydme 11 B COGCTBEHHOM

CTpaHE MPOU3BOAUTD HEJJOPOIOM MIPO-
JIYKT, KAYECTBO KOTOPOTI'O JIETKO IPOBE-
puTH?

KOHEYHO, HUKTO €IIe C IIOJIHOU yBe-
PEHHOCTBIO HE MOXKET YTBEPXK/IATh, YTO
TPAHCTCHHBIC ITPOJYKTHl OGE30MACHHI,
XOTS HE IOKA3aHO 1 06paTtHOEe. OTHAKO
CYIIECTBYET MACCa BEMIECTB HMHOTO
CBOWICTBA, HETATUBHOC BO3JCUCTBUC
KOTOPBIX HEOCIIOPHUMO, HO HUKTO IIPHU
3TOM HE CIICHIUT OTKA3aThCS OT UX HC-
HOJIb30BAHUS. TaK, OOIEU3BECTHO, YTO
IIPUMCHSIEMBIC B CCJIBCKOM XO3SIHCTBE
XUMHYECKUE YIOOPEHUS HAHOCAT GOJIb-
IION BPEJ KAK YEJIOBEKY, TAK U OKPYXKa-
forert cpee. [pu atom 60% CpeacTs,
BBIJIC/IAICMBIX HAd CO3AHHC WU U3YYCHUC
TPAHCICHOB, TPATUTCA HA obecrede-
HHE UX GHOJIOTUMYECKON OE30MMaCHOCTH.
B wacTHOCTH, CyIIECTBYET OIPOMHOE
KOJIMYECTBO ITAPAMETPOB UX OIICHKH, Ha
PBIHOK HC BBIXOUT HU OJTHO JICKAPCTBO,
HU OJIHA ITHINEBAs JOOABKA WJIM KPACH-
TEJIb, HE IPOBCPEHHBIC 'CHETUYCCKL

CaMa KM3Hb CTABUT NEPE]T YICHBIMNA
CJIOKHBIC U OTBETCTBCHHBIC 33/]a4H, KO-
TOPBIC HEBO3MOKHO PEIIUTh 6€3 IPOPHI-
B4 B OOJIACTH TCHETUKY, ITO IIPABY CYHTA-
fo1erca PyHjgaMeHTom ouonoruu. M

B SOCHUME poccitckoit oFqEpALHY

CoobLueHne npecc-CAYXO6bI

24 MIOHA COCTOAIIOCH OYEPEHOE 3aCE/1a-
nue Komurera TocyapcTBEHHON JIyMbl
P® 1o 06pa3oBaHUIO U HAYKE, HA KOTO-
POM OOCYKIAICA MPOEKT (PEAEPATHLHOIO
3aKOHA O BHECEHUU U3MECHEHHUN B 3aKO-
HO/IaTENIbHBIE aKThI PP B CBA3M C TPUHSA-
THEM 3aKOHOB «O BHECCHUN U3MCHEHUNI
1 gonoaHeHu B deepansbHbId 3aKOH

«O6 OO0MMX NPUHINNAX OPraHU3ALNUA
3aKOHO/IATEIbHBIX OPIaHOB TIOCyJap-
CTBEHHOMU BIACTU CYOBEKTOB PD» 1 «O6
OGIIMX NPUHITUIIAX OPTaHU3AIUH MECT-
HOro camoynpasnaeHus B PO». Oror fo-
KyMEHT NPEJIIOIATaeT OTMEHY PsAfld TO-
CY/IapCTBEHHBIX NTpedePEHIINI U JIbIOT,
B TOM YHCJIE U B CUCTEMAX OOPA30BAHUA

1 HAyku. Ha saceganum npucyTCcTBO-
BAJIM JICIyTaThI-4IeHb KoMurera no
OOpa30BAHUIO U HAYKE, A TAKXKE IIPEJ-
CTABUTEIN OOPA30BATE/IBLHOM M Hayd-
HOM OOMIECTBEHHOCTH, IIPEJCTABUTEIN
LK ITpogcorosa pabOTHUKOB 06Pa30Ba-
HMSA U HAYKU, MUHMCTEPCTBA (DUHAHCOB,
MuHUCTEPCTBA OOPA3OBAHMA U HAYKU. )

B Mupe nayko
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HOBOCTH W KOMMEHTAPHH

Bce wiensr komureTa u TIPUTJTIANICHHBIC
YYACTHUKU 34CE/IAHUS BBICTYIIWIN C KPHU-
THUKOM 3AaKOHOIIPOEKTA. B wacTtHOCTH,
pexrop MI'V um. JIoMOHOCOBA BuUKTOP
CazOBHMYNI HA3BAJ 3aKOHOIIPOEKT Ha-
CTYIUICHHUECM Hd ABTOHOMMHIO BY3OB. ITo
€ro MHEHHIO, C IPUHATHEM 3aKOHOIIPO-
€KTa TIPOU3ON/ICT «BBIMBIBAHUE» COITH-
anpHOU ceprl [Ipeacemarens Cosera
PEKTOPOB By30B MOCKBEI UITOPB PenopoB
BBICTYIINJI IIPOTHUB BO3MOKHOH OTMEHBI
crarpi 3akoHA «O6 O6PA30BAHNNY, YCTA-
HAaBJIMBAIOIICH I'OCY/IAPCTBEHHBIE F'APaH-
THH IPUOPUTETHOCTU 06pa3oBaHus. Ero
KPUTHKY BBI3BAJIA TAKKE IEPCICKTUBA
OI'PAHUYCHUA ABTOHOMHU XO3SICTBEH-
HOUN [JESITEIbHOCTH OOPA30BATENBHBIX
yupexaceHuil. OH BO3PAXAET U NPOTUB
ITOCATATEIBCTB HA IMTPABO O6PA30BATEIb-
HOT'O YYPEXK/JICHUS Ha COOCTBEHHOCTD,
B IIEPBYIO OYCPE/Ib NMHTC/UICKTYATbHYIO.

ITo cnosam JKopeca Andeposa, Hemb-
351 OTKA3BIBATBCSA OT 3aKOHO/IATEIBHBIX
HOPM, YCTAHABJIMBAIOIINX IIPOIICHTHI
pacxofoB Ha OOPA30BAHME U HAYKY.

3amecTturens npeacegarens Komurera
o O6pa30BAHUIO M HayKe BajeHTnHa
MBAHOBA CUYMUTAET, YTO 3AKOHOIPOEKT
MOZKET ObITb IPUHSAT IIPU YCJIOBUH BKJTIO-
YCHMA B HEI'O HECKOJIBKUX HOSHHHﬁ, 110
KOTOpBIM Y KoMuTETA 110 OOPA30BAHUIO
U HAYKE UMEIOTCs BO3pakeHus. K Takum
MOJIO’KEHHSM JEMYTAT OTHEC/IA BOIIPOCHI
PETYIUPOBAHUS PA3MEPOB OIUIATHI TPY-
14, IPaB OOPA30BATE/ILHBIX YUPEKICHUI
Ha (hopMUpPOBAHUE (DOHJIOB OILIATHI TPY-
14, OTMEHBI XO3AHUCTBEHHO-(DUHAHCOBOX
ABTOHOMUH, APCHIHBIX OTHOIIECHUT.

C TOYKM 3pEHHS IEPBOT'O 3AMECTUTEIS
npeacegarens Komurera no o6pasosa-
HUIO ¥ HayKe Osiera CMOIMHA, «CTOJIb AH-
THHAPOJHOTI'O 3aKOHOIIPOEKTA HE OBbLIO
34 BCIO UCTOPHIO TIATU POCCUUCKUX ITap-
JIaMEHTOB». ITO €ro caoBaM, NPUHATHE
MOJJOOHOT'O 3aKOHOIPOEKTA JIUIIUT TI'ad-
panTuii 6onee 20 MiH. rpax/aad Poccun.

3amecrurens npeacenarens Komurera
o OOpa30BAHUIO U HAYKE AJIEKCEN
YepHBIIIOB IOJABEPT KPUTHUKE OTCYT-
CTBUE B 3dKOHOIIPOEKTE OIPEIETIEHHON

KoHuenuuu. [1o cioBaM gemnyrara, Takomn
JIOKyMEHT Pa3pyLIdeT 06pa3OBaATEIbHOE
IIPOCTPAHCTBO, 4 IOTOMY IPaBUTEJIb-
CTBO JIOJDKHO IIPOBECTH YETKUI aHAJIN3
MHOCJIEACTBUI €rO IPHUHATUA. A WIEH
Komurera nmo O6pa3oBAHHUIO U HAYKE
Muxann 3a1101€B Ha3BaJI BHECEHHDIN 3a-
KOHOIIPOECKT MOJTUTHYICCKHUM BEPOTIOMC-
TBOM.

JlenyTaTel YBEPEHBI, YTO 3aKOHOIIPOECKT
ITOBJICYCT 32 COOOI PETPECC COINATBHON
cepsl. Tak, IO UMEIOMUMCSA pacdeTam,
B PE3YIBTATE €TI0 MPUHATUS CTOUMOCTb
[IPOE3IHOTO /IS CTY/IEHTOB BBIPACTET JJO
450 py6ner npu 400 py6rsIX CTUIEHANMN.

I[IpOTHUB 3aKOHOIPOEKTA BBICKA3a-
Jmch 1 npodcorosel IIpeacemarens LK
IPO(COI030B OOPA30BAHUA U HAYKHU
lanmuua MepKysnoBa COOOMIMIA, YTO OH
HAPYIINT IO MEHbIIEN Mepe 10 craren
Koncrurynyum PO.

KpUTHKY yYaCTHUKOB 3aCCEJaHUSI
BBI3BAJIO TAKXKE U TO, YTO IIPOCKT 3a-
KOHAa HC IMMOJAKPCIIICH CpI/IHQ_HCOBbIMI/I
pacyeramu. B

BO3BbLILIEHHOR  3emuoE

Amuntpun Muciropos

[OCYACQPCTBEHHAS HOYYHO-OBPA30BATEABHAS MOAUTUKA.

BosBbilweHHOEe
21 uions IlpesupenT Poccun nNoanucan
VYka3 «O COBEPHICHCTBOBAHUU CHCTEMBI
IOCYZAPCTBEHHOI'O NPEMHUPOBAHUA 34
JIOCTHKECHUS B O6JIACTH HAYKU U TEXHH-
KH, OOPAa30BAHUS U KYJIBTYPbD>. YKA30M
YUPEKAACTCA MECTb TOCYAapCTBEHHBIX
MIPEMUIT B pa3Mepe 5 MIIH. pyOsIei Kaxk-
nas. Harpaza npusBaHa CTUMYJIUPOBATH
IUIOJJOTBOPHYIO HAYYHYIO U TBOPYECKYIO
JIEATEJIbHOCTD JIAyPEATOB M CO37aBAThb
OarONPUATHBIC YCIOBUA JIJI1 HOBBIX OT-
KPBITUHA U JTOCTHXKEHUN. IIpaBO BbIBU-
raTh KaHAWAATYPBI UMEIOT BBIJAIONIINECS
POCCUIICKHE YUYECHBIE, CATEIN KYJIBTYPhI
U UCKYCCTBA.

TocyapcTBeHHAs NPEMUA HOCUT TIEP-
COHAJIBHBIA XAPAKTEP U MPUCYKAACTCH,

KaK IIPABUJIO, OTHOMY COMCKaTemo. Ecmm
pelIaoas posib B AOCTHKEHHUN IPUHA/I-
JICKUT HECKOJbKUM JIMIIAM, Harpajaa
MOJKET ObITh BPy4E€HA TBOPYECKOMY HIIU
HAy4YHOMY KOJIJIEKTHBY, COCTOAIIEMY HE
60J1€€ YeM U3 TPEX YeJIoBEK. B aToM city-
4ae BO3HATPAXK/ICHHUE JCTUTCA ITOPOBHY
MEIKY TaypPEATaMU, 4 JIUTITIOM, TTOYETHBII
3HAK U YJJOCTOBEPEHHUE K HEMY BPYJaIOTCs
KaKIOMY M3 HUX.

XOTA pasMephl U MPaBUIA TTPUCYK/IC-
HUA HOBOW NIPEMHUM BBI3BAIN OIpE/Ie-
JIEHHBIN OI'TUMH3M B HAYYHBIX KPYyI'ax,
J1aBaTb TIPOTIHO3BI
JIaIbHENIIEH CyIbOBI MPEKIEBPEMEHHO.
Te yM3MeHEHHs, KOTOPBIE NPOUCXOAAT

OTHOCHTEJIIbBHO €€

CErofiHaA B POCCUMCKOM HAyKe, 3aCTaB-
JIAIOT MHOTMX PACLIEHUBATD yIPEKICHUE

Tocnpemuu 9yTh I HE KAK OTBJICKAIO-
U MaHEBP BJIACTU B CBA3U C OOIIEH
HEOJIATONIPUATHON CUTYallUEH B cepe
HAyKH, OOPA30BAHMA U KYJIBTYPBIL.

3emMHoe

IIpasurenbCcTBO Poccuu moaroToBUiIO
HAy4YHO-O0Pa30BATEIIbHOMY COOOIIECT-
BY M JIDYT'OM «I1I0/IapOK». B mae B [ocaymy
OBIT BHECEH ITPOEKT (PEJIEPAIBHOIO 3AKO-
Ha «O BHECEHHH U3MEHEHUI B 3aKOHO/1A-
TEJIbHBIE aKThl PO B CBA3M C IIPUHATHEM
deiepaIbHBIX 3aKOHOB «O BHECCHUH U3-
MEHEHUH 1 JIONOIHEHU B DesiepaibHbIN
3aKOH «O6 OOHIMX NPUHIMIIAX OPIaHU-
3ALUH 3aKOHOJATEIBHBIX (TIPEJICTABU-
TEJIBHBIX) U UCIOJIHUTEIBHBIX OPI'dHOB
IOCY/IAPCTBEHHOM BJIACTH CYO'BEKTOB
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HOBOCTH W KOMMEHTAPHH

Poccurickort ®epepanun» u «O6 oomux
NPUHIUIIAX OPraHU3dlu MECTHOI'O
camoynpasjaeHus B PO». JaHHBIN 3aKO-
HOIIPOEKT IOJHOCTBIO WJIM YaCTHYHO
OTMEHAET OKOJIO 40 3aKOHOB U BHOCHT
HOIpaBKu 60s€ee 4eM B 150 JOKyMEHTOB,
KACaIOIUXCsA HAYKU 1 06pasoBaHus. Kak
KPUTUYECKH BhIpasuicsa Oner Moposos,
BUIIE-CITUKED (ppakimu «Epnnas Poccus»,
B IIPABUTENILCTBE BO300IAJAT «OyXTas-
TEPCKUH NOAXOA». MTHTEPECHO, YTO PeUb
HUJET O TOM CAMOM JOKYMEHTE, KOTOPBIH
OOJBITUHCTBY POCCHUSH U3BECTEH JINIIb
TEM, YTO 3AMEHSET JILIOTHI HA JIEHEKHYIO
KOMIIEHCALIUIO.

HoGeneBckuil gaypear, JUAEP MeX-
¢dpakimoHHOTrO O6BeAMHEHUSA «Hayka
U BBICOKHE TEXHOJIOIMH» AKAZEMUK
JKopec AngepoB cUyuTaECT, YTO 3aKOH
OKa)XET CYIIECTBCHHOE BJIMSHHUC HA 06-
pa30BaHUE U HAYKY, 4 OTOMY HEJIb3s
JOMYCTUTH CIICIIKH U HCO6IIYM3HHOCTI/I

IIpU €ro NpuHATHU. [IpOTUB NEPBOHA-
YaJIbHOM BEPCUM IIPOEKTA BBICKA3AJICS
Ha 3aceiannu Komurera focayMel 11o 06-
PA30BAHMIO U HAYKE aKaJAeMUK [eHHaanin
Mecsamn, 1o ero crnosaM, JOKyMEHT IOJ-
HOCTBIO IpoTHuBOpeunT KoHcrurynuu
U CBOAMUTCA K TOMY, UTOOBI «320paTh
HUMYILECTBO M IPUBATU3HPOBATD ETO».
Jeareneil HAyKH, OOPa30BAHUS U KyJlb-
TYPbl OKU/JIAET MHOMKECTBO 3aKOHO/a-
TEJIBbHBIX HOBOBBEJCHHUI. B 4aCTHOCTH,
13 6A30BbIX 31KOHOB MCKITIOYAIOTCS ITPO-
LIEHTHBIE ITOKA3aTeNIN (PUHAHCUPOBAHUS
06pa30BaHUS U HAYKU, COLIUAJIbHAS T1O-
MOIIb 3AMEHAETCS COLIUAIBHON TIOJEP-
JKKOH, YTPAYMUBAET CHJIY CTATbs 3aKOHA
«O6 06PA30BAHUM> O TOCY/IAPCTBEHHBIX
rapaHTUAX IPUOPHUTETHOCTH OOPA30OBA-
HUWs, BBOJATCA ITOHATHA q)eaepaanbe
TOCY/JAPCTBEHHBIX HAyYHBIX OPraHU3a-
Ui, (pelepalbHBIX I'OCYJAPCTBEHHBIX
O6pPA30BATE/IbHBIX YUYPEKACHUN W T.JI.

3aKOHBI CTAHYyT OOJIEE IPU3EMIIEHHBIMU,
BIIPOYEM, PU3EMJIEHHOCTb 3T4 YEM-TO
HAIIOMHHA€T CBIPbEBYIO POCCHUCKYIO
9KOHOMHUKY, KOTOpPasi I'OfaMH HE MOT-
12 OOECIIEYHUTDh BBIIIOJHEHHE CymrecT-
pylomux HOpM. Komwurer Tocaymbl mo
OOpa30BAHHUIO M HAYKE pabOTAECT HAJ
[ONPABKAMM, HO CYHUTAET HEONPAB/IAH-
HBbIM BKJIIOUYCHHC ITYHKTOB, BBIXOIAIINX
3a mpeseabl 061ACTU PABOBOIO PETY-
JIMPOBAHMUA, OTIPEACTICHHON B HA3BAHUM
3aKOHONPOEKTA. CBOE CJIOBO HAMEPEHDI
CKa3aTh TAKKE NPOMCOIO3bI U OOIIE-
CTBEHHBIE OPIaHU3ALIUN.

ITo MHEHUIO MHOTHUX CIICITHUAIMCTOB,
€C/IN  3aKOHOIIPOEKT OY/IET MPUHAT 6€3
CYHIECTBEHHOH JOPAOOTKH, TOBOPHUTH
O LEJIOCTHOCTH €IUHOIO HAyYHO-00-
pazosaTenpHOro noss Poccum craHer
NPAKTUYECKH HEBO3MOXKHO. Bropoe
UTEHHE 3dKOHOIIPOEKTA HAMEUEHO Ha
Ha4ajo asrycra. |

cunepeemuka s nomaxe

KapuHa TusaHoBa

Bompoc o TOM, «Kak HaM OOGYCTPOUTb
Poccuio», NO-IPEKHEMY OCTAETCSI €3 OT-
BeTa. CerofiHs, KOIza Hama CTpaHa OKa3a-
JIaCh B CUICTEMHOM KPU3NCE, JAHHAA TTPO-
6s1eMa CTOUT OCOHEHHO OCTPO. OuepeHast
TTOMBITKA PA3PEIINTD €€ ObUTA IPEITPUHA-
T4 HAITMMH YY4EHBIMUA Ha MEK/TYHAPOHOM
cumnosuyme «CUHEPIreTUKA B PEIIECHUN
npo6neM yenosedecTBa XXI B, — quanor
JIBYX IIIKOJI>, KOTOPBIF ITPOXO/IWI B UIOHE
B PAMKaX HAy4YHO-TIPAKTUYECKOA KOH-
depennn «CTpaTeruy JUHAMHYECKOT'O
passurtusa Poccum».

TepMHUH «CHHEPreTHKa» ObLI BBC-
JICH M3BECTHBIM HEMCIKUM YYEHBIM
TepmanoM XaKKEHOM, KOTOPBIA IIPUHSI
AKTUBHOC y4aCTHE B MEPONPUATHH. [To
€ro CJIOBAM, JaHHOE ITIOHATUE UMEET JIBA
CMBICJIA: BO-IIEPBBIX, BO3HUKHOBEHUE
Yy 1IEJIOTO TEX CBOMCTB, KOTOPBIMU HE
06J1aJJacT HU OJJHA U3 €TI0 COCTABHBIX
4acTeH, U, COOTBETCTBEHHO, (DOPMHPO-
BaHNE HOBBIX KAYECTB; BO-BTOPBIX, MEXK-

JUCHUIIMHAPHBIA MOJAXO/ K PEIICHUIO
JIO6IBHBIX TTPOOGIIEM.

B Poccnu njiest CHHEpPreTHKY BBI3BAIA
3HAYUTEAbHBIN HUHTEpeC. 1o MHEHMIO
y‘{CHbIX, MC)K,Z[I/ICLII/IHJII/IHQ,prII;I I10aX0[
MOJKET ObITh UCIOJIb30BAH, KOT/[A CTAH-
JIAPTHBIE PEMICHNUA KDU3HUCHBIX CUTYallH
HE OIIPAB/IBIBAIOT CEOs1, B YACTHOCTH, IS
JUHAMUWYCCKOTI'O BbIBO/IA Haneun CTpaHbI
Hnu3 KpI/IBI/ICQ.. OI[HQKO JKIOaTh HpI/I ATOM
HEME/VICHHOI'O 9KOHOMUYECKOI'O IIPO-
prBa HE CTOUT, JId €TI0 OCYHLCCTBIICHI/IH
HEOOXOAUMBI COIUAJIbHBIE PE(POPMBI,
Hal’IpaBHCHHbIC Ha ITOBBIINICHUEC ypOBHH
JKN3HHU Fpa)}c,aaH. B nouckax HOBBIX Me-
TOJ0OB praBIICHI/IH I‘OCYHHpCTBOM HY)K—
HO YYUTBIBATH TAKKE NpUcyiue Poccun
OCOOGEHHOCTH PA3BUTHS U OITUPATHCS HA
HAy4YHbIM HOTEHIIUAIL

TTOoMUMO y4€EHBIX B KOH(PEPEHITUN IPH-
HSUIA YYaCTHE U IIPEJCTABUTEIN BJIACTH.
[71aBHBIC BOIIPOCHI, ITOCTABJICHHBIC HA
OOCY>K/IEHHUE, KACAINUCDH ITYTEH, IIEPCIIEK-

THB U LIEJIEN PA3BUTHS CTPAHBL Bee yaact-
HUKH BCTPEYU COLLIHUCH BO MHEHHUH, YTO
TOCYJAPCTBEHHASI CHUCTEMA YIIPABICHUSA
U TIPOU3BOACTBA OCTPO HYKAACTCS B UH-
HOBALMAIX. B CBSA3U C 3TUM CYIIECTBEHHBIM
IIPE/ICTABIIICTCS BOIIPOC O TOM, KAKMM 06-
PAa30M U B KAKOM HAIIPABJICHUM JIOJDKHA
Pa3BUBATHCSI THHOBAIIMOHHASL CTPATET U
B HAIIIEH CTPAHE U KAKYIO POJIb IIPU 3TOM
MOTYT CBII'PATb METO/IbI CUHEPI€THKH.

KOHEUHO, pE3y/IBraToOB 3TUX OOCYXK/C-
HUI HE CJICYET OXKUAATh B OJIIDKANIIEE
BpEMsL, TEM OOJIEE UTO JII0OAS BIACTh KOH-
CEpBATHUBHA IO CBOEH nIpupoe. OFHAKO
HEKasl TPACKTOPUS JBIKEHUS ObLIA Ha-
MedeHa. K Tomy sxe Hapo/1, 10 HEZJaBHETO
BPEMEHU HE JIOBEPABIINIT HU OJTHOMY MH-
CTUTYTY BJIACTH, CETO/IHSA BICOKO OIICHHU-
Ba€T JeATeNbHOCTb [1pesuaenTa Poccruun
B. Ilyrnna. 1 pyKOBOACTBO CTPAHbI IIPO-
CTO HE MMEET IIPaBa HE OINPAB/AATh BEPY
IPAKJAH CTPAHBI B BO3MOKHOCTD IO3H-
THUBHBIX IIepeMeH. M

BoMmupe Hayku



I0BECMb

MapuHa CMupHoBa

3AKBACKO

MOEro AETCTBA

BeposiTHO, KAKIBI YEIOBEK, OITIS/IbIBA-
SCh C BBICOTBI IIPOKUTHIX JICT HA CBOIO
JKM3Hb, XOTb Pa3 3aJ]aBAJICS BOIIPO-
coM: a2 6bIIa U OHA CYACTINUBON? Beab
B Ccyzapbe M060Tr0 M3 HAC HEU3OEKHBI
YTPAThl U PA304YAPOBAHUS, TAK KE KAK
JIOCTHDKEHUSI U OTKPbITHs. HasepHoe,
BCSIKUH BK/IQIbIBACT B IIOHATHUC CYACTBA
CBOM CMBICJI COOOPA3HO C COOCTBCH-
HBIM XaPaKTEPOM U MHPOBOCIIPUATUEM.
O CBOEN CYACTIMBON KM3HUA PACCKAZBI-
BAECT CTAPEHIINIT POCCUUCKUH T'EOJIOT,
crpaturpad M MaJEOHTOJION, Jlaypear
npemun <«Ipuymd» axagemuk Bopuc
Cepreesud COKOJIOB.

HeckoAbko CAOB O cyaCTbE

MoskeT ObITh, CYACThE — ATO KOIJd de-
JIOBEK IIOJIYYACT V/IOBIETBOPEHHUE OT
TOTO JIe/1d, KOTOPBIM OH 3aHUMACTCH,
CBO6O/ICH B CBOEM TBOPUYECTBE U KOTI/A
€My UHTEPECHO JKUTb. MHOTHE TPYASTCS
paau xjie6a HACYIIHOI'O, 4 MHE IIOBE3-
JIO: 1 pa®OTaJI, TTIAaBHBIM OOPa30oM, pasu

Axkapemuk Cokonoe Bopuc Cepreesuny poAnACS 9 anpenst (28 MapTa no CTApPOMyY CTUAID) 1914 1. B T. BeiwHnin Boaoyek Teepckom ry-
6epHNn. B 1937 . OKOHYMA AEHNHIPOACKUI FOCYAQPCTBEHHBIN yHMBEPCUTET. CHepa HAYUHbBIX MHTEPECOB — MAAEOHTOAOTVS, BUOCTPA-
TMrPAdUs 1 NAAEOrPAdUs MO3AHETO AOKEMOPUS U PAHHErO MAAE030S1, PAHHSIS Brochepa 3eMAN, NCKONAEMBbIE KOPAAAbLI. OTKPBIA
APEBHENLLYIO BEHACKYHO FreOAOrMYECKYIO CUCTEMY. Ero 3aCAYrM OTMEeYeHbI TpeMst OpASHAMU AeHUHA, OpAEHOM TPYAOBOrO KpacHoro
3HOMEHW, OPAEHOM «3HAK NoYeTa». OH AQypedaT AEHUHCKOM MPEeMUK, YAOCTOEH BbICLLEN AKAAEMNYECKOWN HArpaAbl B OBGAQCTM HAYK
0 3emne — 3onoTon MeaaAr M. A.M. KapirHCKOro, BOAbLLO 30A0TOM MeAQAN M. M.B. AOMOHOCOBQ 1 AP. SIBASIETCS1 OBTOPOM BoAee
400 Hay4HbIX PABOT (B TOM YNCAE 14 KHWT), MOCBSILLEHHBIX PA3AUYHBIM ACAEKTAM Fr€OAOTUN, MAAEOHTOAOTUM, CTPATUrPAGUN, OBLLEN
3BOAIOLMN BUOCHEPDI U UCTOPUN HAYKU. VI3OUPAACS B YACAO PYKOBOAUTEAEN PSIAC MEXKAYHAPOAHbBIX FEOAOTUHYECKIX OPIaHU3ALNIA,
SIBASIETCS1 YAEHOM VAU MOYETHBIM YAEHOM reoAornyeckmx obuects CLUA npsaa CcTpaH 3anaaHov EBponsl. [pe3naeHT Bcepoccninckoro
NMAAEOHTOAOTNHECKOrO OOLLEeCTBA. BO3raaBAsieT MexkayHAPOAHYIO MAASOHTOAOTUYECKYIO ACCOLMALMIO.
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NPOMUNDb

YAOBJIETBOPEHMSA CBOCH KAXK/IBI ITO3HA-
HMs. MOs KU3HDb OblIa JOBOJIBHO IECT-
PO ¥ TTIOJTHOW MHTEPECHBIX OTKPBITHM.
XOTsI C9aCThe MOE OTHOCHUTENIBHO, IOC-
KOJIBKY TIPHUIIOCHh NEPEKUTH HEMAJIO
norepb. Ho 51 mosyums1 Buiciiee o6paso-
BaHHE B JIEHMHIPA/ICKOM YHUBEPCUTETE
(3TO OBLIA MOSI 3ABETHASI MEYTA), MHOI'O
Iy TENIECTBOBAJI, ITOBU/IAJI PA3HbBIEC CTPA-
HBI, HUKOI'JJA HE OPAJI B PYKH OPYXKUE,
HE BCTYIIAJI HU B KAKHE MTAPTUM U JTAKE
KOMCOMOJIBIIEM HE 6bUI. Mos cyap6a
KaK y4€HOT'O, IO MHEHHIO MHOI'MX, CJIO-
JKMJTACH MCKJIIOYUTENIBHO YIAYHO: A BCIO
JKM3HDb 3aHHUMAJICA TOJIBKO TEM, YTO MHE
OBLIO MO-HACTOSIIEMY UHTEPECHO, MEHS
LIEHMJIN, HE MELITAIU PA6OTATh, HE OTBJIE-
KAJIX HA IYCTIKH. I ITOJIydmn/I Maccy BCe-
BO3MOKHBIX HAYYHBIX, AKaJICMUYCCKUX,
MIPABUTEIbCTBEHHBIX, MEKYHAPO/JHBIX
HArpaj v 3BaHUH U MOT IO3BOJIUTD CEHE
HE IUTAHUPOBATb CTPOI'O CBOIO PA6OTY.

MpoOBUHUUAA

Sl npoBuHIIMAL. HecMOTPs HA TO YTO I10-
OBIBAJI BO MHOT'MX CTPaHaX, /IO CUX IIOP
JIFOOITIO PYCCKYIO IIPOBUHITNIO. Bomipekn
O6€/IHOCTH, ITbSHCTBY, OOIIEIH HEYCTPO-
E€HHOCTH, B €€ ITTyOMHAX TasTCS HACTO-
SIIIME COKPOBUIIA UCTOPHUHU, KyJIBTYPHI,
©0raTCTBA AYyIIU U IPUPOJIBIL.

51 popuncs eme npu Hukomnae II B Bol-
mHeM Bonouke, a paHHee JETCTBO MPO-
BeJI B cesie bepesku. M g MeHA HET
HUYETO JIYUIIE 3TOTO MECTEUKA, IJe
51 6BIBAIO JIO CHUX IIOP BO BPEMS OTITYCKA.
COOCTBEHHO, CEJIOM OHO UMEHOBAJIOCh
TOJIBKO TIOTOMY, UTO B HEM OBLJIO JIBE LIep-
KBM: KAMEHHAs U JiepeBsiHHAsL. KaMeHHy10
B30OPBAIM B 30-X rojiax, MOTHJIBI BOKPYT'
Hee pasrpadbuiu (a BeJjb TaM ObUIM ITOXO-
POHEHBI 3HAMECHUTBIEC JINYHOCTHU!), 4 Jie-
PEBSIHHYIO IIPOCTO NPOJAIN B KAKYIO-TO
JIEPEBHIO, KOTOPas IOXKEIald HMETH
CBOM XpaMm. Tam 5 1 BBIPOC, TaM CHOPMU-
POBAIMCh MOM IPEACTABICHUS O >KU3-
HH U CMEPTH, UHTEPECHI U HUCCIIEOBA-
TEJIbCKUE TNpUCTpacThs. CTaHOBIECHUE
JIMYHOCTH, IIO-MOEMY, IIPOUCXO/IUT YKE
K 10 rojiam, a 3aT€M YEIOBEK JIUIIb IIPO-
JIOJKAET Pa3BUBATHCA U COBEPIIEHCTBO-
BATHCsI, HAKATUIMBAET KU3HECHHBIH OITbIT,
CTAHOBHTCSI 60JIEE TEPITUMBIM, A TIOPOH
U MY/IPBIM.

MpupoAa U HPABCTBEHHOCTb
Oreny mort, Cepreit bopucosud, 6bLI
MOOWJIM3OBAH IO MEJUIIMHCKOHN 4aCTH
eme B IlepByio MupOByIO. BepHyBmmch
n3 lenpcunrgopca nocie PeBpanbCKOi
PEBOIOLIMH, OH BCKOPE ObLI OTIPAB-
JICH HAa JUKBUIALMIO SMHAECMUU TH(DA
B BBIIIHEBONIOLIKUIA O3€PHBIA KPali, UC-
TOPUSA KOTOPOTO HEPA3PHIBHO CBA3AHA
¢ mMeHaMu Pepuxos, HIMPpUHCKUX-
InxMaTOBBIX, [Ty TATUHBIX, ADAKYCEBDIX.
VIMEHHO TaM, B CTAPUHHBIX yCa[bOaX,
COXPAHSIUCh KYyJIBTYPHBIE TPAULINH,
Be/Ib OTEYECTBEHHAsA KyJIBTypa Pa3BHUBA-
JIACh OTHIO/Jb HE B CTOJIMIAX, 4 UMEHHO
B IIPOBHHIUH, B JBOPSIHCKHUX T'HE3JAX.
WX pa3opeHuEe W TUOEIb yCafecOHON
KYJABTYPBI — OJHA M3 CAMBIX T'OPbKHX
U HEBOCIIOJIHUMBIX yTPAT, HOHECEHHBIX
HaIlIEN CTPAHOU.

Mou popuTenu yexaau u3 Belmnaero
Bonouka Ha pybdexe 1919-1920rT
B cesio bepeskny, Kyza MOU oTel] ObLI Ha-
3HA4YeH (enpamepoM. Hama cembsa 1mo-
CEJINJIACh B ObIBIIEM UMEHUH BOJIKOBBIX-
Mansen, B BEIUKOJEITHOM OI'POMHOM
JIOME, TOJOBUHY KOTOPOI'O 3aHHMala
aMOyIaTopusa, 2 BO BTOPOI Y4aCTH Ha-
XOAWIACh HAIlld KBAPTUPA. JJoMa MHOI
HUKTO CIIEIIUAJIbHO HE 3aHUMAJICS, U MHE
ObUTA TPEAOCTABICHA TPAKTUYECKH MOJI-
Hast CBOOO/1A. S MOIIE B IIKOJTY, KOTOPast
B CBOE BPEMS COJICPKANACH HA CPEJICTBA
€repMENCTEPA UMIIEPATOPCKOTO JABOPA.
TIpenogasarenn ObUIM XOPONIME, HO UX
HE XBATAJIO, 4 IOTOMY BCE YEThIPE KJIAC-
Ca CUZIENIM PAJJAMA B OJJTHOM OMEIEHUH,

SKCKYPC B UCTOPUIO

4 YYUTC/IIb YAC/IAI BHUMAHUC BCEM IIO
ouepeau. MHE 3TO Ka3aJIOCh 3aHATHBIM,
" 51 THOI'JA HCBIIOIIA/T BMCIINUBAJICA B 9y~
JKOH YPOK.

Hama kBapTHpa Bce BpeMs Oblia IOJ-
Ha HApoAy, NPUXOAWIN APY3bs [A0OMA,
SKATENIN OKPECTHBIX JIEPEBEHD, KOTOPBIX
Jsieqnst oter], (OH ObUT €IMHCTBEHHBIM JIO-
KTOPOM Ha BCIO OKDYIY), ObIBIIME BJId-
JACTBIBI CTAPUHHBIX I/IMCHI/IfI7 YL C/ICBOINC
B PEBOTIOLIMOHHOM Oype. A 51 B TO BpEMs
BCE BIMTBHIBAJI KAK I'yOKA — MU HYXKHOE,
U HCHYXHOC, 1 ceryac c YAUBICHUCM
OOHAPYKMBAIO, YTO B MTAMSITH BCIUIBIBA-
10T OOPBIBKH PA3rOBOPOB, YMOJIKHYBIIHX
6onee 80 set Ha3azd. JIIOGOTBITHO, 9TO
3TU OCKOJIKM JIJABHUX Oece]] IPUTOU-
JINCh MECTHBIM KPACBEIAM: B HUX KPYIIU-
LIbI ICTOPHU.

Ecnm CIIPOCUTH, YTO IMPHUBCIO MCHA
B HAyKy, KaK C(DOPMHPOBATUCH UHTEPE-
ChbI 1 OTKY/1A B35JICS 43aPT UCCIIEJOBATEI,
S OTBEYY: BO-TIICPBBIX, OT IIPUPO/ALL /A 11e-
JIBIMU JHSIMU IIPOTIA/IAJI B JICCAX U JIYIaX,
JIOBWJI 6200YEK U JKYKOB, YCTPAMBAT aKBA-
PpUYM, PACCMATPHUBAJI KAMHU — YTO MOJKET
OBITh Jtyurie! Bo-BTOPBIX, KHUTH. B lome
OblIa OTINYHAS OGHUOIMOTEKA, KOTOPAs
BECbMa PACIIUPUIACH 32 CYET COOPAHUI
13 PA30PEHHBIX KOMMYHUCTAMU OKPECT-
HBIX ycazieb. Mama 1o Bedepam 4nTaid
Boyx ITymkmHa, Kak ceifyac BHXKY: BOT
OH4 CHUJUT 32 CTOJIOM, HAKPBITBIM Bf3a-
HOU CKATEPTBIO, IIEPE]l HEU OOBIION
PACKPBITBIM TOM, OHA YUTAET — U 3TO
cuacTtbe. Kpome Toro, ona 6pu1a BEJIMKO-
JIETTHOH PACCKA34YHUIIEH, OTELL IPEKPACHO

Victopusg poaa BoAkoBbIX-MaH3en BeCcbMa NprMeYyaTeAbHA (KK, BMPOYeM,
NCTOPUS AKOBOTro POAQ) U 3ACAYXKMBAET HEGOALLLIOTO OTCTYNAEHMS. Ele BO
BPeMeHA AHHbl A€OMOAbAOBHbI MOCTYMUAN HO PYCCKYIO CAY>KOY ABO MOAOAbIX
LLIOTACHACKMX BPAYA, BbIMYCKHNKN DANHOYPICKOro yHBepcuteta, no GamMmAmm
MaH3zen. OAMH 13 HVX BIOCAEACTBUN OKA3AACS KOCBEHHO 3AMELLIAH B ABOPLLOBbIX
cMyTax 1 youmctse MaBaa. Apyron OBGHAPY>KUA CKAOHHOCTb K XO35MCTBOBAHMIO
1 B KOHLLE KOHLLOB ObIA HOZHAYEH YMPOBASIFOLLMM BbILLHEBOAOLKOM BOAHOW CUC-
TEMOW, KOTOPAs1 06eCneYnBAAd MEPEBO3KY rPY30B 13 BOAXCKOro 6accenHa
B baAaTMnckmnm. B noAQpPOK 3a BEPHYIO CAYXKOY OH MOAYYUA MMEHNE BopOBHO
1 ceno bepesiu, rae nnoceAnacs. BnocaeACTBUM poA MAH3EEB pa3pocCcs, Mo-
POAHUACS, BYACTHOCTU, C POAOM BOAKOBBIX. [TocAepHUIM M3 MaH3eeB — Cepren
MUXANAOBMY — BbIA OAHO BPEMSI MPENOACBATEAEM LLUKOAbI B BbiLULHEM BOAOYKE,

KOTOPYIO B 1931 1. oOkOHYUA b.C. COKOAOB.

BoMmupe Hayku
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ea, 1 poaguTeiii Urpaan B JIIOOUTENb-
CKHX CIEKTAKIAX. B Takou armocdepe
IIPOIIJIO MOE PAHHEE JIETCTBO.

[Tocne 4-ro Kracca, OIHAKO, MHE IIPH-
IIUIOCh BEPHYTHCA B Boimmmit Boroyek
U HOCTYIIUTH B €IMHYIO TPYAOBYIO IIKO-
JIy — OBIBIIEE PEAIBHOE YUHUJIHIIE, YTO
TOKE CHII'PAJIO CBOIO POJIb B MOCH Cy/Ib-
6€, TTOCKOJIbKY ITKOJIA OKa3a7aCh IIPOC-
TO BEJIHUKOJENHOU. B BeimHeM Bonouke
BOJICIO CY/1e0 COOPAICs KOJUIEKTUB OYCHb
KBATM(PHUIIUPOBAHHBIX, IPOMECCUOHAIIB-
HBIX TIEIATOTOB, JIIOJICH 3HAIOIIUX, 00-
PAa30BAHHBIX, UHTC/VIUT'CHTHBIX. CpC,I[I/I
MOUX JIIOOUMBIX IIPEAMETOB OBIIN JIH-
TepaTypa, ECTECTBO3HAHHUE, reorpadus,
xuMus. Tak, IO CyTH, €IIe B ICTCTBE OI-
peacmiarncb MOU HAYYHBIC MHTCPCCHL.

Xo3suH MNpukm

OKOHYMB KOMY, B 1932 1. a4 mocTynnn
Ha T'€OJIOrO-TIOYBEHHO-TEOrPAPUIECKAI
paxynsreT JIECHUHIPAJICKOTO YHHUBEPCH-
TETd, 4 MOCJIC €r0 OKOHYAHUS OCTAJICA

Ha McTe XO3IMHUY I CaM SIHUIIEBCKUH,
OCTAIbHBIE OBUIN «HA TTOAXBATE», MHE JIO-
cranace [1pukia, a Ha OXOoMIe KOMaHIO-
Bas1 B.H. Maxaes, KOTOPBbIF ObLI HE TOJIBKO
MAJIEOHTOJIOTOM, HO U IIPEKPACHO IH-
CaJI CTUXH, OpaJl YPOKH Y A. AXMATOBOH.
Briocneacrernm oH NOru6, BEpOSITHO, ObUT
your. ITociie BO3BpaleHMs U3 TOM HOE3-
JIKU II0 COBETY SIHUIMEBCKOTIO 5 3aAHICA
M3Y4CHUEM XCTCTHU/I U TAOYIIAT — KOPaJI-
JIOB — M CO BPEMEHEM TaAK PACHIUPUI
CBOIO JIESITEIbHOCTD, YTO OHA KOCHYJIACh
BCEX I'€OJIOIMYECKUX CHUCTEM HA BCEM
npocrpancrse CCCP. Ilo pesynbsraram
HCCAEeAOBAHUIN MHOM OBLIO HAIIHMCAHO
MHOZKECTBO PabOT 1 KHUT.

Mo TaHb-LLaHio (Kutan,

CpeaHss Asus)

Sl 3aHMMaICA CTpaTurpauen U TEKTO-
HUKON. C KOHIA 30-X IT. 1 Y4aCTBOBAJI
B I'€OJIOTMYECKON CcbeMKe Tanp-Illans.
MHEe NOCYaCTIMBHUJIOCH NPOUTHU MO
clelaM  BEIMYAUIINX PYCCKUX ITyTe-

JIOHBL IT03TOMY HEBEPHO /IyMaTb, OYATO
BOMHA 3aCTa/Ia HAC BPACIUIOX, — CTPaHa
TOTOBWIACH K HET.

19 HUIOHA MBI C JKEHOU U IOJIyTOpaA-
rOIOBAJIOM JIOYEPBIO MEPECEKIU HaA
CaMOJIeTe KATAUCKYIO I'DAHUILY U TIO-
Ccemmnuch B T. Kynpmxka (oH xe MHun),
KOTOPBIM CTAJI OCHOBHOI 62301, OTKY-
J1d MBI COBCPpHMIAIN ITOXOAbI B JAIBHUC
Kpas. Pab6oTa 6bl1a TpyiHas, BDEMEHAMU
PHCKOBAaHHAsA: 34 TI'O/IbI, IIPOBEJIEHHDIE
B KI/ITQC, YCJ/JIOBECK IIATh HAIMMX KOJUJICT
OBLIA yOUTBI, HO UHTEPEC HE YIracaa HU
Ha MUHYTY. Hamren gearebHOCTH nomMe-
1a1a MOJUTHUKA. VICCIe10BaHms IPOBO-
JUIACHh B NPOBUHLMKU CHHBL3SH, Kyad
Yan Karimm penmsi BBECTH CBOU BOMCKA.
Hac B CpOYHOM NOPSJKE IBAKYUPOBAJIH,
IIPUKA3aB CKEYb BCE 3aNUCU. K TOPbKO-
My COKaJIEHHIO, IIPUIIUIOCh YHUYTOXKUTD
1 BCIO IIEPETTNUCKY C KEHOM.

B 1943 r, nocne sBakyannu u3 Kuras,
A TIOJIydW/I HazHadeHue B CpeHeasu-
ATCKYIO 3IKCIEIUIINIO, KOTOPas 3aHU-

CYyacTbe — 2TO KOFAQ YEAOBEK MOAYHOET YAOBAETBODEHNE OT TOrO
AEACQ, KOTOPBLIM OH 30QHMMOETCS], CBOOOAEH B CBOEM TBOPYECTBE
N KOTAQ €MY UHTEPECHO >KUTb.

Ha KadeJpe MaTEOHTOJNOTHUU B JOJIK-
HOCTH aCCHUCTEHTA. B Te roxmer s 6e3
KOHI2 4uTa1 — u B.M. BepHajckoro,
u AIl Bunorpagosa, u B.A. 3unbbep-
MMHI[2, OPT'AHU30BAT KPYKOK I'€OJIOT'H-
YECKUX IKOJIOTOB. Sl YPE3BBIYANHO YB-
JIEKCSA TEMU OPraHU3MaMU, U3 OCTAHKOB
KOTOPBIX COCTOAT MOPOJBI (GUOIUTHI),
HO 3HAHHH B 9TOU OOJIACTH TAJIEOHTOJIO-
I'MU MHE He XBaTano. Kak reomopdonor
51 IPOIIEN OOLUI KypC MAJIEOHTOJIOTUN
ynpodeccopa M.O. AIHUIIEBCKOTO, U MHE
33aXO0TEJIOCh NTOPA6OTATh HA €ro Kade-
pe. YYEHBII NPUHAT MEHA CO CJIOBAMU:
«fI MOGII0 MHTEPECYIONUXCS MOJIO/IBIX
JIIO/IE» — U B3SIJI C COOOM «B 110JIE». B K-
CHEIMIIMU YYaCTBOBAIA U MOs Oy/1ymas
skeHa E.H.ITlosenosa M3 3HAMEHHUTOI'O
U Pa3BETBJICHHOIO poja ITOIEeHOBBIX.
HeCcKONbKO MecAleB Mbl paboTany Ha
Tpex peukax: Mcre, Oxomie u Ilpukre.
IIpryeM 06513aHHOCTH PA3/IC/ININCH TAK:

mIeCTBEHHUKOB: H.M. IIpKeBaJIbCKOTO,
B.W. Po6oposckoro, ITK. Kosnosa. Tak
K€, KAK OHH, MBI IICPEABUTATINCH BEP-
XOM, BE3JIM C COOOI ITAJIATKH, JIByCTBOJI-
KU, ITyJIN, JPOOb, MATAJINCH TTOHOKHBIM
KOpPMOM, 6J1aro, AHUYH OBUIO CKOJIBKO
YroiHO. B xoz€e akcneaunun Ob1a OCy-
IIECTBACHA IOJYMMW/UIMOHHAS ChEMKA
MECTHOCTH (T.e. 10 KM OTMEUYAJIUCh HA
KapTe Kak 1 cm).

B 1941 r.,, 32 HECKOJIBKO MECSIIEB IO Ha-
yaa OTEe4EeCTBEHHON BOMHBL, MHE IIPE/I-
JIO>KWJIA OTHPABUTBCS BO BHYTpPEHHIOIO
Azuio, B Kurari, 111 IpOBEJICHUS I'€0JI0-
TUYECKOUM ChEMKH, TOUCKA IIBETHBIX MC-
TAJJIOB U HE(PTH. MHOTI'ME U3BECTHBIC ITy-
TENIECTBEHHUKU MCCIIC/IOBAIN 3TH KPast
U OCTABWJIM MHOXKECTBO reorpagpuyec-
KUX ONUCAHHUH, OJIHAKO I'€OJIOTUYECKUX
CBEJICHHUH NPAKTUYECKU HE OBUIO. MBI
€XaJIH IOE3710M JJO AJIMa-ATbI, 4 HABCTPE-
4Jy 6€3 KOHIA IUIM U IIUITM BOEHHBIE 3IIIe-

MaJIach ITOMCKOM HedTn B Kazaxcrane,
V3b6ekucrane, Kuprusuy, ;e 1 nposes
BCE€ BOCHHBIC TO/bI. 4 ouenb YBJICK-
Cd HW3YYCHHCM BHYTPCHHUX BIIAJJNH
LleHTpalIbHOM A3HUU U JAXKE Pa3padboTa
JIOJITOCPOYHYIO MPOIPAMMY UCCIEA0BA-
HMIT, HO TYT MOSI JKM3Hb C/I€/IJ1a OUepe/]-
HOI 3UTI'3ar.

B Ae6psax BeHAO

B 1945 1. a4 BepHynca B JIeHUHrpaj, Ha
paboty B yHuBepcureT. I[laTpuapx reo-
sgorum akajgemuk JI.B. HanmuskuH npea-
JIOKHUJI MHE IPHHATH y4aCTHE B IIPO-
rpaMmme Imyb6oKoro 6ypeHus Ha Pycckori
1aTPOPME — I'eOJOTMYECKOM 0OPa30-
BAHUH, KOTOPOE MPOTAHYIOCH OT I'PAHU-
bl ¢ TTompien 70 Ypaia u oT bapeHiiesa
Mops 10 YepHoro. Ee npeacTosano noj-
BEPIHYTD TTTYOOKOMY OYPEHMUIO /IO KPHC-
TAJUTMYECKOT'O OCHOBAHUsA, KOTOPOE
BBIXOJIUT Ha MOBEPXHOCTh B Kapennn.
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[TOHOAOBMAQCH MACCQO BPEMEHU U YCUAUN, YTOOBLI HAYYHQAS
OOLLECTBEHHOCTL MPUM3HAAG BOAXHOCTb UM3YYEHUST BEHAO AAS
NOHVMOHWST POHHUX 3TAMOB 3BOAKOLIMM XKU3HUM HOA 3EMAE U
PEKOHCTPYKLMNN APEBHUX BMoCcohep.

DTO 6BUIO CKA30YHO HMHTEPECHO, XOTs
1 HUKAK HE BA34JIOCh C MOEH NPEABITY-
el paboTor. B Te roael cymecTsoBana
MaCCa TUIOTE3 OTHOCUTENIBLHO TOT'O, YTO
JKe JIEKUT B OCHOBAHMHU PyccKom miar-
(popMbL. MHE IOBE3BJIO: 51 3AHSICSA CAMOM
JIDEBHEN €€ YACTBIO OCAIOYHOTO YEXIIA,
JIEXKAMIEN HEMOCPEJCTBEHHO HA CAMOM
dynmamenre.

B nauvane 50-X IT. 51 TIOHSUL, 9TO CAE/Ta
OTKPBITHE, IPUYEM HE3AYPSJHOE — ITOC-
YACTIIMBWIOCH OOHAPYXKHTb, YTO [IO
KeEMOpHs ObLI IO KparHEH Mmepe elle
OJHUH IEPHUOJ, CBA3AHHBIN C OPraHU-
YECKOM JKM3HBIO M NPOJOJLKABITANCA
80—100 myH. n1eT. I Ha3BAJI 3Ty CUCTEMY
BEH/ICKOIL. B Te BpemeHna Ha 3emiie o6nTa-
JIA IIPECTPAHHBIE CYIIECTBA, COBEPIIEHHO
HEMOXOKHE HA TEX, YTO ObUIM IO3/IHEE,
B KeMO6puIicKuil nepuoj. OHU Tpes-
CTABJIANIM COOOI HECKOJIBKO THUIIOB CO-
BEPIICHHO OPUT'MHAIBHBIX OPI'AaHU3MOB,
JIMIIEHHBIX CKEJIETA, HO MHOI/A JIOCTU-
T'aBIIMX OTPOMHBIX Pa3MepOB. OHU KUIN
Ha JTHE JIPEBHET'O MEJIKOT'O MOPS, HO KaK
MUTATUCh — COBEPIIEHHO HETOHATHO, T.K.
HC MMCJIM HU PTA, HX AHAJIBHOT'O OTBEP-
crust. COOCTBEHHO T'OBOPsI, HEKOTOPBIC
BEH/ICKAE OKAMEHEIOCTH BIIEPBBIC OBbIIIN
O6HApYyXeHBI ele B 20-X IT,, HO UX TOI'Ja
OTHOCHWJIN K YK€ U3BCCTHBIM CHUCTCMAM.
Celfgac Takue UCKOITAeMble OOHAPYKEHDI
Ha BCCX KOHTHUHCHTAX, 4 JIYYIIIHUEC B MUPEC
OTJIOKECHUS HAXOATCS HAa 3UMHEM 6€epe-
ry Benoro mopst 1 Ha OHEXCKOM T10JTy-
ocrpose. [ToHa10611aCh MACCa BDEMEHU
U YCUJIAH, YTOOBI HAy4YHast OOIMIECTBCH-
HOCTb TNPHU3HAJIA BAKHOCTH HNI3YUCHUA
BCH/A 1 BCH/ICKOI'O MEPUOaA JIIA ITIOHU-
MaHHWA PAHHUX 3TAIIOB 9BOJIIOLIUU JKN3-
HH Ha 3eMJI€ U PEKOHCTPYKIIMH JJPEBHUX
JIOKeMOpuIickux 6mocdep. Ceronsa yxe
HHKTO HEC OTPUIIACT BAX)KHOCTDb OTKPBITO-
'O IIEPUO/IA U CUCTEMBI, HO 32 IIPE/IETIAMU
Poccuu erie o6CyKIaeTcst X Ha3BAHUE.

B 1977 1. B [1a71I€OHTOJIOTHYECKOM UH-
cruryre AH Obli1a OPraHU30BaHA MIEPBAs
B MHUpE 1a60pATOPHUS HAICOHTOIOTUN
JIOKEMOPUSL, KOTOPAsl OIarONOIydHO Cy-
IIECTBYET IO CEU JEHD U JTUJUPYET B U3Y-
YEHUU BEHJA U €TO AHAJIOrOB, OOHAPY-
JKCHHBIX TEIICPb Hd BCEX KOHTHHCHTAX.

Cubunpb - BpemMs U AloAn

ITocme BEHACKOMU 3IOIEH MOSI Cy/lb-
6a CHOBA cAenala KPyTOH IOBOPOT.
B 1958 s 6611 M36paH YWICHOM-KOP-
pecniongieHTOM AH M mepe6panca u3s
Jlennnrpazaa B HoOBocuOupcCK, raqe B TOT
EpUO CO34aBaIOCh CUOUPCKOE OT-
JIEJIEHUE AKAZEMUHU. YCJIOBUS I pa-
60TBI TaM OBUIH YHHKAJIbHBIE, TIOJIC JIC-
STEIBHOCTH MPOCTHPATIOCh OT Ypasia
10 TUXOro OKeaHa, B PACHOPSKEHUHN
VYCHBIX OBUIO YAWBUTCIBPHOC PA3HO-
06pasue TeONOTHYECKUX CTPYKTYD,
Majo MOXOKHUX Ha TO, YTO HAXOIUTCSI
B €BPOIIEHICKON YaCTH. I BO3IJIABUII OT-
JIeJT TAJICOHTOJIOTUN M CTPATUTpaAdUNA
B MIHCTUTyTE I'€OJIOTUU U TCO(PHU3NKH,
KOTOPBIF B CKOPOM BPEMCHU IPEBPA-
THJICS B OJIUH W3 JIYYIINX B MUPC IICH-
TPOB MAJIECOHTOJIOrO-CTpaTUrpadryec-
KUX UCCJIEIOBAHUIL. BO Iy1aBe HHCTUTYTA
crosn akageMuk A.A. Tpodumyk, de-
JIOBEK PEJKOM NPEAIPUHUMYNUBOCTUA
U CaMblH OJIECTAIUNA HEPTAHUK Ha-
men cTpanbl. B MOCKBe €ro He To6unmn
332 CTPONTUBBIA HpaB. TaK, y3HAB, YTO
CTPOUTENLCTBO HA barikaje 1ie/uIto-
JIO3HO-OYMaKHOT'O KOMOHHATA 0/100-
PEHO aKa/IEMHEH, OH PE3KO BBICTYITHI
B 3ALIUTY YHUKAJIBHON 3DKOCUCTEMBI.
O3€epo, KaK HU3BECTHO, OKOHYATEIbHO
OTCTOSITh HE Y/14JIOCh, HO CTPOUTENBC-
TBO IIPOMBIIIJICHHBIX ITPEATIPUATHHI BCE
JKe ObIIO orpaHuydeHo. OgHako y Tpo-
(pUMyKa OTHOIIEHHS OBUIN UCITIOPYEHBI
CO BCEMH, MOCKOJIbKY OH ObLT TpeHO-
BATCJIBHBIM, PCIIUTCIBHBIM U TEPIICTh

HE MOI' IPOXOJUMIIEB U KAPbEPUCTOB.
TakoOB 6BUI IV1aBA TCOJIOIUYECKOTO UH-
crutyra B HoBocubupcke.

Cubupckum oraeneHneM AH pykoBo-
w1 MA. JIaBpeHTheB. OH OB IIPEKPAC-
HBIM OPI'dHHU3ATOPOM, JIIOOUII CBOE JIETIO
U JIETIBHBIX JIIOJICH M P HAYKU OBLI
roToB Ha Bce. IToatomy B CHOHMPCKOM
OTIENEHUN COOPaIach Macca JIOJAEH
C OJIECTAIIUMH CIOCOOHOCTAMU. Hayka
TaM ObLUTa HA OYEHb BBICOKOM YPOBHE,
a OT/IEJIEHUE IPHOOPEIO TAKOH KOJIOC-
CaJIBHBIH BEC, YTO B MOCKBE UCITyTATHCh
KOHKYPCHITUH.

«TpM r»

B 1974 1. s 6B11 N36paH NIPE3UACHTOM
Beecorosnoro (HerHE BCepoccuitckoro)
[AJIEOHTOJIOTMYECKOI'O OOIIECTBA, 4 TOJ]
cycTtss nepeexan u3 HoBocmbupcka
B MOCKBY, TJI€ 3aHAJI JIOJDKHOCTD dKa-
JIEMAKA-CEKPETAPA OT/CIICHUA T'€ONO-
I'MH, TCOPU3UKA U TCOXHMHHU, KOTOPOE
B INYTKy Ha3bIBaau «tpu I». Kpome TOrO,
B AK4/ICMHUU PAOOTaNa 11e/1as IPyIa Top-
HAKOB, TECHO CBA3AHHBIX C I'€OJIOTHEH,
HO MOYEMY-TO BXOJJMBIIAA B COCTAB OT-
JIEJIEHNA MEXAHUKH, U 4 TTIOITPOCHJI ITepe-
BECTH UX B MO€ otzeneHue. I[IpesugenTt
AKaZieMMH HAyK, HE YITYCKaBIIMWI CIIy-
4asg TMOMIYTUTb, 3aMETWI, 4TO COKOJIOBY
MaJIO «TpexX I'», OH MPOCHUT YETBEPTOE,
U IIPOCHOY MOIO yJIOBJIECTBOPUIIH, XOTH,
€CTECTBEHHO, OCTAIMCh U HEZJOBOJILHBIC.
HepasHO MOMM «deTbIpeM I'> namm obmee
Ha3BaHUC — OTJENIEHHE HAYK O 3eMie,
KOTOPOE MPHUMHPUIIO BCEX.

CerojiHsg CBOIO J1A00PATOPHUIO IMa-
JICOHTOJIOTHUU JIoKeMbpua B Ilaneon-
TOJIOTUYECKOM HHCTUTYTE S NEpenan
MOEMY YYEHHKY — YJIEHY-KOPPECIIOH-
neHTy MA. deJoHKMHY, 1 OHa MO-IIpe-
JKHEMY JIMJUPYET B H3yYECHHUMW BCHJI-
CKOM CHUCTEMBI IO/ OYEHb XOPOIIUM
PYKOBOACTBOM. M
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NeKapcmea. » v wshns

HexomMmepueckas (apMaleBTHIECKAsT
KOMITAHUs 60PETCs C 6ONE3HAMU, OT KO-
TOPBIX CTPAJACT HACCACHUC PA3BUBAIO-
IAXCA CTPAH.

Korga B 1998 1. (papmakosnor Bukro-
pyua Xenn yBOMWIACH M3 KOMITAHUN
Genentech, OHAa COCTABWIA TEPEYEHD
TEX MEJULIMHCKUX IIPOOJIEM, KOTOPBIM,
10 €€ MHEHUIO, (DapMUH/TyCTPHA HE y/Ie-
JIAET JOJKHOIO BHUMaHuA. [Ipexe Bce-
I'O 3TO HEJOCTATOK IIPEHAPATOB-CUPOT
JUISL JIEYEHUS 3200JIEBAHNUH, CBA3AHHBIX

C HAPYIIEHUAMU METAO0IN3MA, JIEUEHUE
TOKCUKOMAHHWH, MOJCPHHU3ALIN KOHTPA-
HENTUBOB U 60pb6HA C MH(PEKITMOHHBIMI
OONE3HAMU  IVIOOWIBHOIO XapaKTepa.
Onupasch HA CBOU IATWIETHUIN OIIBIT
PaBoTBl B ATMUHHUCTPAIIUN IO KOHTPO-
JIIO 32 IPOAYKTAMU ITUTAHUSA U JICKAPCTB
(FFDA) CHIA, Xern pemmuia, 94To MOCIe -
HUH IYHKT B 3TOM CIMCKE Haubosee
3HAYUM C TOYKH 3PCHUSA 3[JOPOBbs Ha-
CeJIEHUsI 3eMHOTrO mapa. OHa IpUIia
K BBIBOJIY, YTO HCOOXO/IMMO Pa3paboTaTh

CAAXEHHBIA AY3T: A1 [epLLKOBULL Y BUKTOPS XEIMA — CYMPY T, MPOAONMBLLNE AOPOTY
K CO3AQHWIO HEKOMMEPYECKOW GAPMALLEBTUHECKOM KOMMOHUK.

Mpu Ctuke

COBEPIICHHO HOBYIO CTPATETHIO BE/ICHUS
OusHeca B (hapMaIrieBTUYCCKON U H6HO-
TEXHOJIOTUYECKON ITPOMBIIUICHHOCTH.
YTOO6BI JICKAPCTBEHHBIC ITPEMAPATHI CTA-
JIM JOCTYITHBL JUIS1 TEX, YEU I'OAOBOM J10-
XO/] HE MPEBBIIIAET CTOUMOCTH IIPOCTO-
r'o IIeepa, MPex/Ie BCEro HEOHXOIUMO
OTKAa3aThCS OT MBICJIA O IPUOBIIHL

He mmest o11bITa paboThl B OM3HECE, X
00paTHIack K Kojuteram u3 FDA, Ha/iesch
YTOBOPUTH HX B3SITBCS 34 OPTAHHU3AIIIO
JIEATEIBHOCTY HEKOMMECPUYCCKOM KOMITA-
HUKU. HO O4eHb CKOPO MOHSIIA, 4TO OyIeT
OOpOTBCST B OIMHOYKY, W OTIIPABUJIACH
B MITA0-KBAPTHUPY BCeMUPHOM Opranusa-
mu 31paBooxpanenusa (BO3) B XKenese.
OJHAKO NepBasd PEAKIMA €€ WICHOB 06€eC-
Kypaxwia: «4To 3TO 32 (paHTa3epKa U3
KampopHuy, pemmBIas pe3Ko UBMEHUTD
POJL IEATEIBHOCTH O€3 KAKUX-INH0 YeT-
KUX IUIAHOB Ha Oy/Iyliee?> — BO3MYIIAINCh
onn. Ho corpyanuk BO3 ®umunmn /Insbe
(Philippe M.P. Desjeux) c4est, 4TO Ha4anom
JIEATEIbHOCTU XEMI MOXKET CTATh 3aBEP-
MICHUE KIMHUYCCKUX HUCIIBITAHUM aHTH-
OHOTHKA ITAPOMOMUITIHA, HCOOXOIIMOT'O
JUISL IOJTBEPIKACHUS €r0 a(P(PEKTUBHOCTH
B OTHOIICHUHU ITAPA3UTOB.

OHO 13 CEPBE3HBIX INAPA3UTAPHBIX
3200JICBAHUN — JICUIIMAHHUO3bI, IIEpe-
HOCYHMKAMM UX BO3OYIUTENCH ABIAIOTCSA
MOCKHUTBI, 3aPAKAIOMUECS TPH BbICACHI-
BAHUH KPOBU OOJIBHOTO YEIOBEKA WIH
JKMBOTHOT'O. BHCIIEpHAIbHBIN JICAIIIMA-
HUO3 (€T0 ele Ha3bIBAIOT JTUXOPAJIKON
JIyM-JIyM, WIM Kaja-a3ap), €CIu €ro He
JIEYUTD, BCET/]A 3aKAHUYNBACTCA THOCIIBIO
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001bHOTO. KasK/IbIi IO/l IO BCEMY MUDY
BpIABIIAETCA 500 THIC. HOBBIX CIIy4d€B
ITUX TAPAZUTAPHBIX MHBA3UM, 4 YMU-
paer or Hux 200 TBIC. YenOBeK. Yame
BCETO OOJIE3Hb BCTPEYAETCS B OEJHDBIX
pernonax: Muauu, banrnagenr, Henane,
Cypane, bpaswmn. HecmoTpss Ha yCT-
pamaionme AMUIEMHOIOTNIECKHE JaH-
HBbIE, IEUIMAHUO3bI IPUBJIEKAIOT K CEHE
Topa3ao MCHBIIC BHUMAHUS, YCM TAKOH
[JIOOQIBHBIA «MOHCTP», KAK MAJIIPUS, U
IIOJIE JICATEIBHOCTH JII (PAPMUHYCT-
PHH 37€Ch BECbMA OOLIHPHO.

Jluspe mpenocTaBun XEUn CIHMCOK
UHAWUNCKUX YYE€HBIX U KIMHUIIHCTOB,
HanboJIee ABTOPUTETHBIX 3KCIEPTOB
B JIaHHOM Oo6macTh. MHANS — cCaMOe O/~
XOZSAIIEE MECTO VISl IPOBEJEHUS KIIMHHU-
YECKUX UCHBITAHHUI HOBOI'O IIPEMAPATA.
JIOMUHUPYIOIIUNA B 3TOM PETHOHE BO3-
OyauTeNnb JENIIMAHNO3a, IPOCTEHIIEE
Leishmania donovani, ipuoOGpes yCTomn-
YMBOCTb K IIPENapaTaM Ha OCHOBE Cypb-
MBI AJIBTEPHATUBHOE CPEJICTBO — dAM-
doTepuuH — CIUIIKOM JOPOro IJId
OOJBIIMHCTBA OOJBHBIX, JKHUBYIIHUX
B 3TOM PEruoOHE (KypC JIE€YEHUA OOXO-
nurcss B $100—200, CTOJBKO K€ CTOUT
1 KOposa). Kpome Toro, amdorepuiinn
TOKCHUYCH, U JICHCHUC UM JOJIKHO IIPO-
BOJUTHCA B CTAlfMOHApE. Eciin nucnbita-
HUA TAPOMOMMITMHA ITPOMYT YCIIEITHO,
TO €r0 MOKHO OYJIET UCHOJIb30BATh AM-
OynaTopHO (KypC JIUTEIBHOCTBIO TPU
Herem 060MAETCs BCero B $25).

Myx Xer, Bpad Asu [epmkosult (Ahvie
Herskowitz), TOKe PEInI OCTaBUTh Pa-
ooty. PaHee OH NPOBOAWI MACHITAOHbIE
VCIIbITAHWA II10 H3Y4YCHHIO UIICMHH,
4 TEIepb BMECTE C KEHOM CTAI JaBaTh
YACTHBIE KOHCY/IBTAIUM IO BOIIPOCAM,
KACAIOMMMCA HOBBIX JIeKapcTB. B 2000 1@
CEMEHHAs Iapad OCHOBAJIA KOMITAHHIO
Institute for OneWorld Health, Xerin cra-
JIa €€ HCIOJIHUTEIbHBIM JUPEKTOPOM,
a lepmkoBuIl — JUPEKTOPOM IO MEJIU-
LIMHCKMM BOHIpocam. TyT ke BO3HMKIN
OIOPOKPATUYECKUE MPOOTIEMBL: HYKHO
OBLIO IIOJIyYUTh paspenenue Hajrorosoro
ynpasienua CIIA Ha co3paHue HEKOM-
MEPYECKOU (PAPMAIIEBTUUECKON KOMITA-
HUH — CJIOBOCOYETAHME, KAXKYIIEeCs Ha
IIE€PBBINA B3IVISA IMIIEHHBIM CMbIC/IA. XEHT
obparunace B gupekiuio donja bua

Leishmania donovani: OAHOKAETOYHbIN OPIrAHK3M, BO3BYAUTEAb BUCLLEPAABHOMO
ASVLLMAHNO3A.

Terrca, B pesynsrare B 2002 T. Ha IpOBEC-
HHE 3aBEPHIAIONIEH (Pa3bl KIMHUYECKHX
UCIBITAHUI TAPOMOMHIINHA €1 OBUIO BbI-
nenneHo $4,7 maH, «OHU AeIaI0T OOJIBIIOE
neno, — 3assun buw lenre. — Yero crout
OJIVH TOJIBKO KaJ1a-a3ap! DTO GyeT Takoe
JIEKAPCTBO (IIAPOMOMHIIUH), KOTOPOE
CIIaceT MHOKECTBO JKHU3HEH». B KOHIE
MIPOLLIOrO roAa Xems Noay4uIa OT (poH-
na eme $5,3 MJTH.

B anperne 2004 1. OneWorld v BO3 nnpu-
CTYIMAIN K KIMHUYCCKUM UCIBITAHUAM
npemapara Ha 670 manueHTtax B WH-
AU — CaAMBIM MACIHITA0OHBIM U3 IIPOBO-
JIUBIINXCS KOT/IA-TNO0 B CTpaHE. Xern
COOGUPAETCS UCIIOIb30BATh UCCIIEIOBAHUE
JUIsL TOT'O, YTOOBI MOJYYUTh OBOOpEHHE
CBOEIH JICATELHOCTH CO CTOPOHBI CIITA
WJIN OJIHOT'O U3 EBPOIEHCKUX I'OCYAPCTB.
B panbHermemM 3TO MOMOXKET OBICTPO
IOJIY4aTh Pa3PEIICHUE HA IIPOBEJICHUE
AHAJIOTUYHBIX MEPOIPHUATHI B JIPYTUX
CTPaHAX, IJIe PACIPOCTPAHEH JICHIIIMA-
HUo3, — banrnazem, Cyaane, bpasuimn.

Ecnu xonTponupylomue OpraHbl
Wnpun panyt 1o6po, To OneWorld BbI-
JICJIUT JICHBI'Y HA IIPOM3BO/ICTBO IEPBBIX
MapTUI IPenapaTa B CTpaHe, a OyayImnit
JIOXO/1 TIOMJIET HA TOJAEPIKKY MECTHBIX
npoussojuTencit. Camas 60sbInas po-
6n1ema — cosjanne d3PEPEKTUBHON CHUC-
TEMBI PACIIPE/E/IEHUS JIEKAPCTBA, 06eC-
MEYMBAIOIIEH €0 A/IPECHYIO JJOCTABKY.

Kak szamernn Iepmkosuil: «IIpOayKTeI
papMareBTHYECKON IPOMBIIUIEHHOCTU
PaCIpPOCTPAHEHBI 37IECH JAJIEKO HE CTOJIb
IIMPOKO, KAK KOKA-KOJIa».

Monsa o pesrenpHoctu OneWorld Obl-
CTPO PAaCHPOCTPAHUIACh, U CETOJHSI
MHOTHC (DUPMBI XOTAT Y4IACTBOBATH
B €€ MMCCHOHEDPCKOHN JAESTETbHOCTHU.
Kommnanus Celera Genomics IpefocTa-
BWJIA €M JIMLIEH3UIO HA IPOU3BOJCTBO
npenapara, 3POEKTUBHOIO B OTHO-
IIEHUN BO30yauTENsl Oone3nn daraca,
a MenbCKuil yHUBEPCUTET MEPE/IA pa-
Ba Ha JPYro€ JIEKAPCTBO /ISl JIEUEHUS
3TOI'O NAPA3UTAPHOTO 3260IEBAHUS, ITO-
PAXKAIOIIETO EKETOAHO OT 16 10 18 MITH.
xurtenen llenTpanbHor u IOxHONU
AMEPUKH 1 yHOCAIIETO 50 ThIC. JKU3HEMN
B roji. icciieioBaHme pernapaTos MOCTy-
JKAT TECTOM Hd CIOCOOHOCTb KOMITAHUHU
B NPOBEACHUM KIMHUYECKHUX WCIIBITA-
HUI1 B IOJTHOM 06beMe. Certuac OneWorld
MPUCTYIAET K pa3padOTKE IPOIPAMM 110
6oppOe ¢ Mangpuei u auapecu. B To
BpeMA KaK (PAPMUHAYCTPHUA B CBOUX
JIEHCTBUAX OrPaHMYECHA HEOOXOJUMO-
CTBIO MOMy4EHUsA TTPUOBUIN, XCHI U ee
COTPY/IHMKH JIEMOHCTPHPYIOT, YTO JIyX
NPEJIPUHHUMATEIBCTBA MOXKET HaHuTH
cebe MPUMEHEHUE, BBIXOAIIEE 34 PaM-
KU IIPOM3BO/ICTBA JIEKAPCTBEHHBIX IIpe-
11apaTOB JYIs JICYEHUS JICIPECCUN WM
CHIDKEHUS YPOBHSI XosiecTeprHa. M
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GGHEROBARNA BEWIEGTB

ITozHanue CBOWMCTB pPa3JIHUYHBIX BE-
IECTB — KPACYTOJBHBIN KAMEHB JIIO60I
HAYKH, 4 IIOTOMY yYCHBIC MHUPA HIIYT
BCE HOBBIE METO/BI MCCJIEJOBAHUM.
CaMbBIF1 COBPEMEHHBIA U3 HUX ITOABUJI-
¢t B 50-60-X rojjax MpoIUIOrO BEKA.
VIMEHHO TOI'/]A Y/147I0Ch ONIPEJEIUTD, YTO
3APSDKEHHAST YACTHULIA, JIETAIAs C OOb-
IION CKOPOCTBIO, NPU IPOXOKICHUHN
4epes3 TBEPAOE TEIO OCTABISIET CBOEOO-
PAa3HBIN C1e]] — O6IACTb PAAUALIMOHHBIX
PAa3pyILIEHNH, HA3bIBAEMYIO TPEKOM. ITpu
3TOM €ro MapaMeTpbl — COCTAB, JIUA-
METD, JUIMHA, (JOpMa — HATIPAMYIO 3aBHU-
CAT OT Psiid XapPAKTEPUCTHK KAK CaMOM
YACTUILIBL, TAK U MATEPHAIA JETEKTOPA.
MexaHn3M 06Pa30BAHMS TPEKA B PA3HBIX
BEIIIECTBAX MOJKET OBITh PA3IMYHBIM. TaK,
OGJIy4EHHUE BBICOKOIHEPIETUUECKUMU
YACTULIAMH [TOJIMMEPOB IIPUBOJUT K Pa3-
PYIIEHUIO ONPE/IC/ICHHBIX CBA3CH B HUX
U CMEMIEHUIO (PPArMEHTOB MAaKPOMOJIE-
KyJI, B TO BpEMS KaK B KPUCTAJUIAX IIPO-
XOXKJEHHUE 60MOAPUPYIONEH YACTUILBI
IIPUBOJIUT K CMEIIEHUIO UJIH BEIOUBAHUIO
ATOMOB M3 PABHOBECHBIX TTO3UIINUH.
Taxoi criocoO NPUBJICKATEIICH TEM, UTO
IIPEJOCTABISACT HIUPOKUE U PA3HOOOPA3-
HbBIE BO3MOKHOCTU €I'0 UCIOJIb30BAHMUA.
OH NPUMEHUM, B YACTHOCTH, B IIOJIy-
IIPOBOJIHUKOBOM 3JIEKTPOHUKE, IIPH «dAT-
TECTALMN> a3PO30JIEH, UIEHTU(MUKAIIN
MHKPOOHOJIOTUYECKUX OOBEKTOB, 06eC-
IIEYEHUH 6E€30ITACHOCTH AJIEPHBIX PEAK-
TOPOB, PA3BEJKE YPAHOBBIX MECTOPOXK-

AMUTPUI 3aropckuin u Apkaaum MaabLies

neHuit. [TogoOHbBIE METObI TTO3BOJISIIOT
TAKXKE OIPEAEIATb BO3PACT OOBEKTOB,
OOHAPYKEHHBIX IIPH APXEOJOTMYECKUX
U MAJIEOHTOJOTMYECKUX PACKOIIKAX, Xa-
PAKTEPHUCTUKN OKPAIIUBAHUS JPATOLICH-
HBIX KAMHEN U JJAKE TECTUPOBATD BKYCO-
BbIC KA4YCCTBA ITMBA 11 BUHA.

Ho Bepuemca K (yHIZaAMEHTATbHBIM
UCCIEJOBAHUSAM CBOMCTB TBEP/IBIX BE-
LIECTB C MOMOIIBIO TPEKOB, KOTOPBIE
CTA/IA IPUOPUTETHBIMU B PA6OTE OT/IETA
MEMOPAHHBIX TEXHOJIOIWH MHCTHTYTA
Kpucrauiorpaguu um. A.B. lllyOHUKOBA
PAH. M3MeHeHHE O6BEMHON CTPYKTYPBI
U CBOMICTB MHIIIEHU ITOCJIE €€ OOIyYEHHUS
MOXHO H3y4aTb PA3IMYHBIMH CIIOCO-
6aMHM, CKQKEM, PEHTTEHOCTPYKTYPHBIM
METOJOM WJIM C IMOMOIIBIO IMPOCBCYM-
BAIOIIEA INEKTPOHHOM MHUKPOCKOIHH.
OJIHAKO MOAOOHBIE METO/IBI JAIOT HH-
(popMaLHIO TOJBKO O penbede MNOBEPX-
HOCTU OOBEKTA U €€ MU3MCHCHUAX, HE
32TPAruBast O6bEMHBIE XaPAKTEPUCTUKN
marepuaid. M TyT Ha ITIOMOIIb IPUXOJUT
METO/]T ATOMHO-CHJIOBOX MUKPOCKOTINH
(ACM). CKaHMpPYIOUHUE 30HTOBBIC MHK-
pockonel (C3M) HE «OCMATPUBAIOT>
M3Y4AE€MBIH OOBEKT, 4 «OHIYIIBIBAIOT> €TO
C ITIOMOMIBIO TOHKO 3aTOYEHHOI UIJIbl —
30H/a. PazBuTHE 30HJOBBIX METO/IOB
OTKPBUIO TIEPEJT UCCIIEIOBATENSAMN HO-
Bbl€ TOPU3OHTHL IIpexzae Bcero pedb
UAET O BO3MOKHOCTU BHU3yaIHU3aAIIAN
OT/IEIBHBIX 0OIaCTEN PaJUAIIMOHHOTO
TOBPEXKJCHUA, OOBIYHO UMEIONUX Ha-

HOMETPOBBIE ITapameTprl. Kpome Toro,
C3M fa10T 9pEe3BBIYANHO BBICOKOE BEP-
TUKQJIbHOE pa3penieHue. HIEMEHTEHI

CTPYKTYPBI
B HAHOMETPBI MOKHO OBUIO OBl YBU-

MMOBEPXHOCTH Pa3MEPOM

JIETh U B 3JIEKTPOHHBIN MUKPOCKOII, HO
B JAHHOM CJTy4dae ONPEAENAIONIYIO POIb
UI'PAET MaJIbIA BEPTHUKAJBHBIA pasMep
PasuaMOHHBIX Je(EKTOB, BU3YyAIN3d-
151 KOTOPBIX BO3MOXKHA JIUIIBb C TOMO-
mpIo ACM.

Han6onee MHTEPECHBIM HATIPABICHN-
€M IOCAEAHUX PAOOT CTAIO HCCIENO-
BAHUE IOJIMMEPOB, CTPYKTYPHI
BJIMSIHUE, OKA3bIBAEMOE Ha HETO O0JIyde-

TPEKa,

HMEM U TEMIIEPATYPOIL U T.JI. 3a UCXO/-
HBIM OO'BEKT HMCCJICJOBAHUS OBLIT B3ST
noymatwientepedranar (I19T), ncnonb-
3YIOIIUICA TIPU IIPOUZBO/ICTBE ANECPHBIX
(PUIBTPOB (TPEKOBBIX MEMOPAH).

ITpy 06/Ty4EHUH €TI0 TOHKOI'O CJIOsI HO-
HAMU WUJIM OCKOJIKAMM JIeJIeHHs: O6pasy-
IOTCs1 30HBI NOBPEXKCHUA, KOTOPBIE 34-
TEM YAAIAIOTCH XUMHUYECKUM CIIOCOO0M,
B PE3YJIBTATE YErO MOSABIAIOTCA CKBO3-
Hbl€ KaHalbl. VX TUAMETPBI 3aBUCAT OT
PEXHUMOB OOPA6OTKH M BAPbHUPYIOTCA OT
JIECATKOB HAHOMETPOB O C€AUHUI] MUK-
pon. IlpuueM HMHTEPEC NPEACTABIACT
HUCCIIE0BAHNE KAK MCXO/IHBIX PaJiualiv-
OHHBIX /1€(DEKTOB HA ITIOBEPXHOCTH, TAK
Y1 HAYaJbHBIX CTAJMI TPABJICHUS, IIPU
KOTOPBIX JIMAMETD NPOTPABJIECHHOI'O Kd-
HaJIa TAK MaJjl, 9YTO €rO MOKHO YBU/IETb
TOJIBKO C IIOMOIIBIO ATOMHO-CHJIOBOI'O
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MUKPOCKONA — JPYIUe NpUOOPHI B 1aH-
HOM CJIy4a€ IPOCTO OECCUIIBHBI.

[Ipu UCCNeNOBAHMN PAJIUAIBHOTO 1O-
BEJEHMS TPEKA MCIOJb3YETCs JJBYOCHO-
OPHUEHTHUPOBAHHAA IIIeHKa [1DT Tommu-
HOM 10 MKM, KOTOPYIO OOJIy4aiOT MFOHAMU
KCEHOHA U BUCMYT4 Ha yCKopuTese Y-400
(JIAIP, OUAH, 1 [y6Ha). Tepmudeckas
06paboTKa NOMMMEPA POBOJUIACH HA
BO3/lyX€ B TEMIIEPATYPHOM HHTEPBAJIE
50-180°C B TeueHHE gaca.

Ha «kapTuHKe» 06pa3ia, 0OIy4eHHO-
'O MOHAMM KCEHOHA, «ITOKA3aHHOM» ACM,
BU/IHBI yIVIyOJIEHUSI JUAMETPOM OKOJIO
7 HM — BBIXO/IbI TPEKOBBIX 00JIACTEN Ha
IOBEPXHOCTB. [IpUYeM OKa3a10Ch, YTO
[OBEPXHOCTHAS INIOTHOCTb 3TUX JIe(DEK-
TOB COOTBETCTBYET IIOTHOCTU OOJIydE-
Husa. KpoMe TOro, OKasajoch, 4TO TEp-
MOOOpPabOTKA O6PA3IOB 3HAYUTEIBHO
MEHSET XaPAKTEP IMOBEPXHOCTH, B YACT-
HOCTH, AUAMETP YITIyOJIEHHI BO3PACTAET
710 50 HM.

B xone ananmmsa nosry4eHHbIX PE3YIb-
TATOB BO3HHK BOIIPOC: KAK MPABUIBHO
NIEHTU(PUIIUPOBATL TPEKU U OTJIUYHUTD
UX OT IPYTUX NOBEPXHOCTHBIX JIE(DEKTOB,
CKAKEM, SIMOK MEX[Y ITIOOYIaMH, TUITHNY-
HBIMU JUIA TIOJIMMEpPA U T, VueHnbie pe-
IHJIN BOIIPOC, CPABHUBAA PECI3Y/IBTATHL
BO3aercTBuA uribl ACM Ha obpaser 1o
U T10CJIE TPABIEHUSL. IIpH 3TOM MEHSUIOCh
HAIIPaBJIEHUE CKAHUPOBAHUS, CTEIEHb
NIPMKATUAA UIJIBI K TOBEPXHOCTH OOBEK-
Ta U, HAKOHEL, ObUT UCIIOIB30BAH 30H,
C OYEHb TOHKHUM BOJIOCKOM — BMCKE-
pOM — Ha KOHIIE, O3BOJIIOMIUM O6HA-
PYKMBATbh Y3KHE U ITTyODOKHUE BHIEMKH Ha
IMOBEPXHOCTU OOBEKTA.

HccnegoBaHus TPEKOB ITOKA3IH,
4TO OHM MMEIOT CJIOXKHOE CTPOCHHUE.
Han60nbmmilt MTHTEPEC BBI3BIBACT TO, YTO
Ha HA4YaJIbHBIX CTAaaUAX XUMHYCCKOM
06pabOTKH, 10 OOPA3OBAHUS CKBO3HOI'O
KaHaJ1a, TPEKOBAsI 06JIACTh HA MOBEPX-
HOCTU HAYMHACT MHTCHCUBHO MCHATH-
cs1. Tpek MMEET CIOXKHYIO PaJHaIbHYIO
CTPYKTYPY U COCTOUT M3 HCCKOJIbBKUX
061aCcTeN, KOTOPBIE PA3NINYAIOTCS 10
cocrasy. CTPyKTypa U €€ IIOBEACHUE NTPU
TPABJICHUH OIPEJEIISCTCS IIPEK/IE BCEI'O
TEM, KaKOH ITPOIIECC JOMUHHUPOBA IIPU
OO6JIydEHUN B JIaHHOM OOIacTu — Jie-
CTPYKIIHA IIOJTUMEPA, YACTUYHBIN pacmazg

JUIMHHBIX MAaKPOMOJIEKY/I Ha (PPATMEHTDI
HJIN UX «CIIMBKA».

Hccnegosanue penbeda TpeEKa CTAIO0
KJIIOUYOM K OIPEJENIEHUIO N3MEHEHUH,
MPOUCXO/AIMNUX B OOTYIECHHOM IIOJIHU-
MEpE NIPHU PA3JIHUYHBIX BO3LECHUCTBUAX,
HAIIpUMEP, IIPH OTKUT'E WK 0O6PAObOTKE
YABTPA(MUOIETOBBIM WIN I'aMMa-HU3JTy-
yeHueM. Tak, pajimalMOHHOE O6Iyde-
HHC MOHAMU BUCMYTA IICPBOHAYAIBHO
NPUBOJUIO K OOPA30OBAHMUIO MOBEPX-
HOCTHBIX HCCI)CKTOB B BH/JC XOJIMUKOB
auameTpom 80 M BBICOTOU OKOJIO 5 HM
C KPATEPOM Ha BEPHIUHE. DTU BO3BBI-
MIEHUS HUCYE3AI0T IIOCJIE OOpPabOTKU
MPH JOCTATOYHO BBICOKOH TEMIIEPATY-
pe (160-180°C), a SIMKH «32TSIIUBAIOT-
Cs1» yKe TIpU TeMriepatype okono 70°C.
COrnacHO TANOTE3E, XOJIMHUK «BU3yaJIN-
3UPYET> BCIO OOJIACTD AECTPYKIIUU B T1O-
JIUMEPE, A «<SIMKU>» — €€ IIEHTPAJIbHYIO
OCEBYIO 4aCTh. [I0O3TOMY MOXKHO IIpE/-
MOJIOKHUTD, YTO OTKUT OOTYYEHHOTI'O IO~
JIUMEPA HE TPOCTO «3ATEUYNBACT> TPEK
(4TO IPUBEJIO 6B MPOCTO K €I'0 MEJIJICH-
HOMY MCYE3HOBECHUIO), HO UHUITUHPYET
CJIOKHBIM KOMIUIEKCHBIH ITPOIECC U3Me-
HCHUA PA3JIMYHBIX €I'O 30H.

Bbuin mpoBEJEHBI TAKXKE MCCIEI0BA-
HUA UBMCHCHUSA TPCKOB HA IIOBCPXHOCTHU
OOGIY4EHHOI'O TTOIMMEPA TOCIE CEHCH-
ounuzanuu (T.€. MOBBIIIEHUS YyBCTBU-
TEJIBHOCTH BEIIECTBA K MOCJIEAYIOMIEMY
XUMHUYECKOMY TPABJICHHUIO, HEOOXOAU-
MOMY JIJIsI IPOU3BO/ICTBA TPEKOBBIX MCM-
OpaH) — 06PAOOTKU YIBIPAPUOIECTOBBIM
W Tramma-oonydenueM. Ilo mnamene-
HUIO XAPAKTepa YIVIYOJIECHUS U XOJIMHU-
Ka B MECTE BBIXO/Id TPEKa ObUI C/Ie/IaH
BBIBO/] OTOM, 4YTO O6JIY‘ICHI/IC IPpUBOAUT
K Pa3pylLICHUIO OJHOM U3 HAUOOIEE XH-
MHYECKM YCTOMYHBBIX OONIACTEN TPEKa
(CIIUTOM O6IACTH) U BEJIET K YCKOPEHHUIO
TIPOIIECCA BBITPABIMBAHUA BCCH TPEKO-
BOI O6JIACTH.

B xone msyuenus riyGMHHBIX SIBJIC-
HUI y4EHBIE UCIIOIb30BAIN OOIy4EHHUE
OCKOJIKAMH JIeJICHUA ypaHa-235 obpas-
114, MPEACTABISIONIETO COOOM «CTOIKY>
U3 15 TOHKHUX (2,5 MKM KaX/IbII), ILIOTHO
MPKATBIX JIPYT K IPYTY CJIOEB ITOJIMMEP-
Hou mwieHku (I19T). [Tocne oneITOB HA
BHEIIHEH NOBEPXHOCTH 0Opa3la ObUIN
OOHAPYKEHBI /IBA THUNA PAJUAIIMOHHBIX

1e(EKTOB B BHUJE KPATEPOB C PA3HBIMU
auamerpamu. Ilpuyem B ciryuae 6omobap-
JIMPOBKH OCKOJIKAMH sJIEP YPaHa Pa3MeEDP
HOBPEXIEHHON OOIACTH 3HAYHUTEIBHO
OOIbIlIE, YEM NIPU OOJIYYEHHUHU COOTBET-
CTBYIOIIVMH MOHAMU C dHAJIOTUYHBIMU
apameTpamMu Ha yckopurene. [To-Buau-
MOMY, 3TO CB3aHO C PA3/IMYHBIM JHEP-
IFETUYECKHUM COCTOSTHUEM 6OMOAPAUPY-
TOIEH YACTUIIBL

O6y4eHUE <«CTONKW» CJIOEB [1aJIO
BO3MOKHOCTb OIIPEJENUTDb INTYOUHHYIO
CTPYKTYPY TPEKA, UCCIENYS KAKABIA CJIOU
o oTaeabHOCTU. Metogom ACM 6GbUIH
NCCIENOBAHBI IE(EKTHI TIEPBBIX BOCBMHA
ci10eB. JIj1s1 6051e€ YETKOM BU3YAIU3AIINHN
O6IACTEN TMOBPEKACHUS NPHUMEHSIICS
CIoco6 €1ab0To TPABICHUS B MIETIO-
gu. MHTEpeCHO, 94TO B KOHIIE MpooOera
YACTULA CO3/1A€T OOIACTh C OOJIBIITUMU
MOBPEKICHUAMM (JJUAMETPHI 30H Pa3-
PYLIEHHS 5-TO CJIOSI BBIIIE, YEM 3-TO).
Takort a(pPeKT CBA3AH, OUEBUIHO, C U3-
MEHEHMEM XAPAKTEPA B3AUMOJECUCTBUSA
60M62APINPYIOIEIH YACTHUIIBI C MATPHUIICH
MHUIIICHH.

ITogoOHBIE UCCIIEAOBAHUS CTAIU BO3-
MO>KHBI 6J1aT0/1apsl Pa3BUTHIO ATOMHO-
CHUJIOBOHM M, B YACTHOCTH, 30HJOBOM
MHKpOCKOIHHU. Kpome uzydeHust pe-
nbeda MOBEPXHOCTH OOBEKTOB C IO-
Mompilo C3M BeAymero NmpOMU3BOJIM-
Tenst 3AO «Hanorexuomorus-M/IT»
(3enmenorpaz) MOXKHO OIPEAEIIATH
6onee 40 XapaKTEPUCTUK, TPEKHU XKe
SABJISIIOTCSL OOIACTBIO CHUJIBHBIX Pa3py-
IMEHU, © MHOTHE CBOMCTBA UCXOJHOM
MATPUILIBL TAM KAPJAWUHAJIBbHO MCHAIOT-
Ccs. YK€ HavaThbl NpeaABAPUTCIbHBIC
IKCIICPUMCHTBI 11O HW3MCHCHHIO BA3-
KO-yIIPYI'UX CBOMCTB B OOJIACTH TPEKA.
HCpCHCKTI/IBHbIMI/I npeaCTaABIAIOTCA
TAKKE PaOOTHI O AJEKTPOIPOBOJU-
MOCTU TPEKOBON 061aCcTU. CKaAXKEM,
JUIA TIOJIMMEPA U3BECTEH 3(P@EKT rpa-
duTHzanuu 00JACTU TPEKA, T.C. JUI-
JIEKTPUYECKUH MaTepuan npuoodpera-
€T B y3KOH TPEKOBOM O6JIACTH CBOUCTBA
NpoBOAHUKA. OOHAPYXKHUTH 3TOT 3(P-
(I)CKT BO3MOJKHO, IIO-BHUJUMOMY, TOJIb-
KO C IOMOIIbIo MeToja ACM ¢ IpoBo-
JISIIIUM 30H/IOM. YHUKAJIbHBIE PA6OTHI
B 3TOM HAIIPABJICHUH YXKE BEJLyTCS POC-
CUUCKUMHU yICHBbIMU. B
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COINACHO TEOPUU CTPYH, BOABLLOWM B3PbIB ObIA HE HOYOAOM
0BpPA30BAHMSI BCceneHHOM, a AULLb CAEACTBUEM
ee NPEAbIAYLLLETO COCTOSIHMSI.




ALFRED T. KAMAJIAN

KocMOnorug

MU o isuse posue

Bpur tm Boapmort B3peIB HAYAJIOM Bpe-
MEHM WM BceneHHas CymecTBOBAIA
n 10 Hero? Jler necath Hazad TaKoHn
BOIIPOC Ka3aJICS HEJIENBIM. B pasmbIni-
JIEHUSIX O TOM, 4TO 6BUIO 0 Bosbioro
B3pPBIBA, KOCMOJIOTU BHJICIH HE OOJIb-
e CMbIC/IA, YCM B IMMOHCKAX ITyTH, UAY-
mero or CeBEPHOTO IMOMIOCA HA CEBEP.
Ho passutme TeOpeTU4eCKON (PU3UKHU U,
B YACTHOCTH, MOABJICHUE TCOPUH CTPYH
34CTABWJIO YYEHBIX CHOBA 3a/[yMaThCs
O MPEAHAYAILHOM JMOXE.

Bonpoc o navane Havan 3annman pu-
JIOCO(OB U 6OrOCIOBOB C JABHUX BpE-
MeH. OH IIEPETTIETAETCA C MHOKECTBOM
(PyHTAMEHTATBHBIX IPOOJIEM, HAIIIEIIX
CBOE OTPAXECHUE B 3HAMEHHUTON Kap-
TuHE lona Torena «D’ou venons-nous?
Que sommes-nous? Ou allons-nous?»
(«OTKyga Mpl mpunuin? KTO MBI Takue?
Kyna Mbl npem?»). ITo1OTHO M3006paxKa-
€T U3BEYHBIN LMK POXIECHUE, KU3Hb
U CMCPTb — HNPOUCXONKICHHUEC, UICHTU-
(pUKALMA U NIPETHAZHAYCHUE KAXKIOTO
uHAUBUAYyMa. IIbITasch paszobparTbcs
B CBOCM IMPOUCXOXKICHWUH, Mbl BO3BO-
JIMM CBOIO POJIOCJIOBHYIO K MUHYBIIUM
MMOKOJIEHUAM, PAHHUM (POPMaM KU3HHU
U MPOTOXKU3HH, XUMHUYCCKHUM JICMCH-
TaM, BO3HHUKIIIMM B MOJIOJJOU BceneHHo1,
U, HAKOHEILI, K aMOP(MHOI HEPrUu, He-
KOTJld 3aIOJHABIICH MPOCTPAHCTBO.
YxoauT 1 Hate (paMUIbHOE IPEBO KOP-
HSMU B OECKOHEYHOCTb WU KOCMOC TaK
JK€ HE BEYECH, KAK U MbI?

Eme apeBHHE I'PEKU OXKECTOYEHHO
CHOPWIN O NPOHCXOKIECHUU BPEMEHHU.
ApuUcToTens OTBEPrajl UAcio O HAUIMYHUNA

HEKOEro Hadasa, OOBSICHSISI 3TO TEM, 4YTO
U3 HUYETO HUYTO HE BO3HHUKAET. A MOC-
KOJIBKY BceneHHast He MOITId BOSHUKHYTh
M3 HEOBITHS, 3HAYNT, OHA CyI[ECTBOBAIA
Bcerza. Takum 00pas3oM, BpeMs JOJLKHO
OECKOHEYHO IIPOCTUPATHCS B MPOILIOE
u B 6yaymiee. XpUCTHAHCKHIE GOTOCTIOBBI
OTCTAUBAIN IPOTHBOMIOJIONKHYIO TOUYKY
3penust. Tak, BIaskeHHBIA ABI'YCTUH yT-
BEpKAAI, 4YTO BOr cymecTsyeT BHE IIPO-
CTPAHCTBA M BDEMEHU U MOXKET CO3/IABAThH
X TOYHO TaK JK€, KAK U JJPYTHUE ACHIEKTHI
Hatero mupa. Ha sonnpoc «4ro bor aesan
npexcoe, 9eM CO31aJI MUP?» 3HAMEHHUTHIN
TEOJIOT OTBEYAL: «Bpems camo SABIAeTCs
YaCTbIO OGOXKBETO TBOPEHUS, IIPOCTO HE
OBLJIO HUKAKOTO 1pexcoel>
COBpEMEHHBIE KOCMOJIOTH  IPHUIILINA
K MOXOXKEMY 3aKJIIOYEHUIO HA OCHO-
BAHUH OOHIEH TEOPHUU OTHOCUTEIBHO-
CTU DHHIITENHA, COIJIACHO KOTOPOH
MPOCTPAHCTBO U BPEMsSI — MSATIKHE, IO-
JATIUBBIC CYHIHOCTH. Bo BceneHcKkux
MacmTabax MIPOCTPAHCTBO IIO CBOEH
npupoJic ITMHAMUYHO: CO BPCMCHCM
OHO PACHIUPSIETCS WIM COKPAIACTCS,
yBJI€Kad 32 cob6or marepuio. B 1920-x
I'T. aCTPOHOMBI ITOATBCPAWIN, YTO HAIIIA
BcesneHHass B HACTOSIIEE BPEMSI pac-
MHUPACTCA: TATAKTUKU YAUIAIOTCA IPyr
or pyra. I3 3TOoro Ciejyer, 4To BpeMst
HE MOXKET 6ECKOHEYHO IIPOCTHUPATHCS B
npomwioe — eme B 1960-X I'T. 3TO JJOKa-
3anu CruseH XOKUHT (Steven Hawking)
u Pomxep Ilenpoys (Roger Penrose).
Ecsin MBI 6y/1EM ITPOCMATPUBATD KOCMU-
YECKyIO UCTOPHIO B OOPATHOM HOPSIZIKE,
TO YBUJUM, KAK BCC T'aJIAKTHUKH 6Y,Z[TO

la6prenb BeHeunaHo

MPOBAIUBAIOTCS B YCPHYIO IBIPY U CXKHU-
MAIOTCSI B CJUHCTBCHHYIO GCCKOHEYHO
MaIyl0 TOYKY — CHHIY/IPDHOCTB. IIpu
3TOM IUIOTHOCTb MATCPHH, €€ TEMIIEPa-
Typa U KPHUBU3HA IIPOCTPAHCTBA-BpE-
MEHN OOpPAIaoTCs B GECKOHEYHOCTD.
Ha CHHIY/ISIPHOCTH HAIId KOCMHYCCKAS
POMIOCIIOBHAsI OOPBIBAETCA M JaJIbIIE
B IIPOIUIOE IIPOCTUPATHCSI HE MOXKET.

CTpaHHOe COoBnaaeHue
Hewns6exHast CUHIYIIPHOCTD IPEJCTAB-
JIIET COOOM CEPBE3HYI0 KOCMOJIOIMYEC-
KYIO IpOGJIeMy. B 4acTHOCTH, OHA IVIOXO
COIJIACYETCSI C BBICOKOH CTEINEHBIO OfI-
HOPOJIHOCTU M U30TPOIHOCTH, KOTOPOH
XapakTepusyeTcs Beerennas B rmobanb-
HOM MacITade. Pa3 y»k KocMOC B HIMPO-
KOM CMBICJIE CJIOBA CTAJl BCIOJY OJJMHA-
KOBBIM, 3HAYMT, MEXIY OTIAICHHBIMU
006JIACTSIMH IPOCTPAHCTBA CYLIECTBOBAIIA
KaKasI-TO CBSI3b, KOOPAMHHUPOBABILASL €I'O
CBOMCTBA. OJIHAKO 3TO MPOTHUBOPEYHUT
CTapOM KOCMOJIOTMYECKO ITapasiurMe.
JlaBsaiire pacCMOTPHM, YTO IIPOUBOIILIO
3a 13,7 Mupp. €T, IPOMEAIINX C MOMEH-
T4 BO3HHUKHOBEHUSI PEJMKTOBOIO U3JTy-
gyeHud. M3-3a pacmmpenuss Bcenennon
PACCTOSHUE MEXK/Y T'aJIAKTUKAMU BbI-
pocno B 10 ThIC. pa3, TOIA KAK PaJUYC
HA6/II0/IaeMON BCeleHHOM  YBETUYNIICA
3HAYUTEJILHO OOMbINE — MPUOIU3UTETb-
HO B 1 MJIH pa3 (IIOTOMY 4TO CKOPOCTb
CBETA IIPEBBIIIAET CKOPOCTh PACIIHpE-
Hus). CeroiHsA Mbl HAO/IIOAEM TE OOJIACTH
Beenennoii, KoTopele HE MOITIN Obl BU/ICTh
13,7 wiIpp. €T Ha3az, Briepseie B KOCMU-
YECKOM MCTOPUM CBET OT Haubosee p
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KOCMOnorug

OTAJIEHHBIX I'AJTAKTUK JOCTHUT MJIEYHOTO
Ty TH.

Tem He MeHee CBOMCTBA MIIEYHOIO
IyTHU B OCHOBHOM TAKHE€ K€, KAK y OT/Ia-
JIEHHBIX TATaKTUK. Ecyti Ha BCYCPUHKC BbI
BCTPETUTE ABYX OJIMHAKOBO OJIETBIX JIIO-
JIEH, TO 3TO MOXKHO OO'BSICHUTD IIPOCTHIM
copnasicHueM. OJJHAKO €CJIA B IMTOXOKNAX
Hapsaax OyayT JecATb YEJIOBEK — 3Ha-
YUT, OHU 3aPAHEE JOTOBOPHUIIMCH O (hOp-
Me ozexabl. CerogHsa Mbl Ha6/I0aeM
JACCATKN TBICAY HC3ABHUCHUMBIX YIdCTKOB
HeOEeCHOI Cc(eprl CO CTATUCTUYECKU
UJEHTUYHBIMH XdPaKTEPUCTHKAMH pPe-
JIMKTOBOTO (pOoHA. Bo3aMOxHO, Takue 00-
JIACTU IIPOCTPAHCTBA YK€ IIPUA POKIACHIHN
OBbUIN OJTMHAKOBBIMH, T.€. OJHOPOJHOCTD
Bcenennoit — mpocroe COBIIAJICHHUE.
OnHako (PU3MKU NPUAYMAIN 1B OOsee
IIPaBJOINOJOOHBIX OOBSICHCHUS: HA Ha-
YaJIbHOW CTAJUM Pa3BUTHUA Bcenennas
6bUIA TMOO HAMHOTO MEHBIIIE, TUOO Ha-
MHOTI'O CTAPIIE, YEM CYUTAIOCH PAHBIIIE.

Yamie BCEro mpearnodYTeHue OTJACTCA
IIEPBOM AJBTEPHATHBE. CUUTAECTCA, YTO
Monoaas Bcenennasa mpomnuia mepuoj
NHQAANNAHN, T.€. YCKOPAIOMETOCAa pac-
mupeHust. JJo HEro rajJlakTuky (TOYHEE,
NX NPAPOJIUTENHN) ObUIM OYEHb TUIOTHO
YIIAKOBAHBI U ITO3TOMY CTA/IN IOXOXHU
JIPYT Ha Apyra. Bo BpeMa nHMAAIIMN OHU
MIOTEPAIA KOHTAKT, UOO CBET HE YCIIEBAII
32 HEHUCTOBBIM pacmmpenuem. Korma
UHQIALNA 3aKOHYWIACh, PACIIUPEHUE

HAYaJIO 3AMEJIATHCS U TAJTAKTUKH CHOBA
OKa3a/IMCh B IIOJIE 3PEHUS IPYT IPYyTd.

BUHOBHHIIEH CTPEMUTEIBHOIO MH(@-
JIILMOHHOTI'O BCIUIECKA (DUBUKHU CIUTAIOT
MOTEHLIHUAIBLHYIO S9HEPIHIO, HAKOIVIEHHYIO
criyers 107 ¢ mocste Bombimoro B3pbiBa
B OCOOOM KBAHTOBOM I1OJIE€ — UH(ITATOHE.
TToTeHUMAIbHASL SHEPIUS, B OTIIMYUE OT
MACCBI ITOKOsI U KHHETUYECKOHN SHEPIUH,
NPUBOAUT K I'PABUTALIMOHHOMY OTTAJI-
KMBaHUIO. TArOTEHNE OOBIMHON MATEPUM
3aMEISUIO Obl PACIIMPEHNE, A TH(IIATOH,
HAIIPOTHB, YCKOPsUI €ro. ITosBuBIIAsICS
B 1981 r. Teopust UHQIIALIMK TOYHO OOb-
SICHSIET PE3Y/IBIATHI LIEJIOTO Psijia HAOIIo-
JIEHUN (CM. CReyuansHbill Penopmanr
Hemuwipe Kmoua K Kocmonozuus, «Bmupe
Hayku», Ne5, 2004 2.). OfHaKo IO CHUX
IIOP HE SICHO, YTO NPEACTABIIST COOOH UH-
(hIIaTOH U OTKY/A Y HETO B3sUIOCh CTOJIbKO
TNOTEHIIUAIBHOU S3HEPTUH.

Bropas ansrepHaTHBA NOAPA3YMEBAET
OTKA3 OT CHUHIYIAPHOCTU. Eciau Bpems
HA4YaJI0Ch HE B MOMEHT BOIBIIOTO B3PbI-
B4, 4 BcesleHHass BO3HUKIA 33/I0/ITO JIO
Ha4aJ1a HBIHEIITHETO KOCMHUYECKOI'O PAC-
LIUPEHMUS, TO Y MATEPUH OBUIO JOCTATOU-
HO BPEMEHH, YTOOBI IIJIABHO CAMOOPIa-
HHU30BATHCA. [1I03TOMY y4EHBIE PEIIUIN
IEPECMOTPETb PACCYKJEHUS, TTPUBOJIS-
M€ K MBICJIM O CUHI'YIIPHOCTH.

BecbMa COMHUTEIBHBIM pEaACTABIIA-
€TCsl IPEJITTONOKEHUE O TOM, YTO TEOPUST
OTHOCHTEIBHOCTH CIIPABE/INBA BCET/IA.

OB30OP: CTPYHHAY KOCMOAOTIN4

o C AGBHVIX NOP GUAOCOPDbI CAOPSIT O TOM, ECTb AUy BCEAEHHOM OnpeAeAeHHoe
NMPONCXOXKAEHME NAM OHA CYLLIeCTBOBAAQ BCETAQ. O6LLLO9I Teopus OTHOCUTEAbBHO-
CT NoAPA3yMeBaeT KOHEeYHOCTb ObITUS — PACLMPSIOLLANCS BceneHHas AONKHA
BObIAC BO3HUKHYTb B PE3YALTATE BOABLLLIOTO B3PbIBA.

. OAHOI(O B CAOMOM HA4YaAe boAablloro B3PbIBA TEeOpPUS OTHOCUTEAbHOCTU HE
AeVICTBOBO/\G, MOCKOAbKY BCe MNPONCXOAMBLLME B TOT MOMEHT NMpoLLeCCbl HOCU-
AV KBAHTOBbIN XOPAKTEP. B Teopum CTPYH, KOTOPAOS MpEeTEHAYET HA 3BAHME KBOH-
TOBOW TEOPUN FPABUTALMU, BBOAMUTCS HOBASI GYHAAMEHTOABHAS GU3NYECKAS
MOCTOSIHHAST — MUHUMOABHBIN KBAHT AAUHBI. B pe3yAbTaTE CTAPLIN CLIEHAPUI
BceneHHoM, pOXXAEHHOV B BOABLLIOM B3PbIBE, CTAHOBUTCSI HECOCTOSITEABHBIM.

o BOABLLIOW B3pbIB BCE XE MMEA MECTO, HO MAOTHOCTb MATEPWM B TOT MOMEHT HE BbIAQ
6eCKOHEeYHOM, 0 BCeAeHHOs1, BOBMOYKHO, CYLLECTBOBAAC U AO HETO. CMMETPUS Te-
OpUN CTRYH MPEAMOAQrAET, YTO Y BDEMEHW HET HY HOYOAAQ, HW KOHLIA. BCceneHHas
MOTAQ BO3HVIKHYTb MOYTV MYCTOM 11 CHOPMUPOBATHCS K MOMEHTY BOABLLIOTO B3pbIBA
VAW MPOVITU HECKOABKO LIMKAOB TMOEAM 11 BO3POXKAEHWST. B AKOOOM CAYyHaE SMOXA A0
BOABLLOrO B3pbIBA OKA3AAA OFPOMHOE BAVSIHUE HO COBPEMEHHbIVI KOCMOC.

Benp B HEM HE YINUTBIBAIOTCA KBAHTOBBIC
3(PEKTBI, KOTOPHIE JOJLKHBI ObUIN JOMHU-
HMUPOBATH BOJIM3U CUHIY/IIPHOCTH. YTOObI
OKOHYATEJIBHO BO BCEM Pa3obpaThCs,
HY>KHO BKJIIOUHTD OOIIYIO TEOPHIO OTHO-
CUTEIBHOCTH B KBAHTOBYIO TEOPUIO I'Da-
BuTaLMy. Hazg 9101 3a1a49€eli TEOPETUKHU
OWJINCH CO BPEMEH DHHINTEIHA, HO JINIIb
B cepegune 1980-X IT. Aes10 CIBUHYIOChH
C MEPTBOU TOYKMU.

SBOAKOLUS PEBOAIOLUN

CeroHsa pacCMaTPUBAIOTCS ABA OIXO/IA.
B Teopun neTneBor KBAaHTOBOM I'PABUATA-
IIUH TEOPHA OTHOCHUTETBHOCTA COXPAHs-
€TCA IO CYIIECTBY HETPOHYTOM, U3MEHS-
€TCs TOJIBKO MPOIIEAYPA €€ NPUMEHEHUS
B KBAHTOBOU MEXAHUKE (CM. Cimamuro Jlu
CmMOMUMHA <AMOMbL IPOCMPAHCIEa i epe-
MeHu», B mupe nayxu», Ned, 2004 2.).
B mocnennmue rogpl CTOPOHHUKY NETIIC-
BOM KBAHTOBOW I'DABUTALIMU JOOHINUCH
OOJIBIINX YCIEXOB U JOCTUIIU IITyOOKO-
IO ITOHMMAHHUA, OAHAKO HX MOJAXOJ, He-
JIOCTATOYHO KAPJUHAJIEH JIJI PEIICHUA
pyHAAMEHTAIBHBIX TPOOIEM KBAHTOBA-
HUA TATOTEHMA. C HOXOXKEN NPOOIEMON
CTOJIKHYJTUCh CIIEIJUAJIUCTHI IO TEOPUH
AIIEMEHTAPHBIX 9acTHLL, B 1934 1. DHPHUKO
®epmn (Enrico Fermi) npemroxun a¢-
(PEKTHUBHYIO TEOPHIO CIA6OTO AAECPHOTO
B3aMMO/ICHICTBHS, HO ITOITBITKU IIOCTPOUTH
€€ KBAaHTOBBIN BAPHUAHT ITOHAYAJTy ITIOTEP-
nesu pracko. TpeboBaiack HE HOBASI Me-
TOJINKA, 4 KOHIICTITYaJIbHbIC U3MCHCHUS,
KOTOpPBIC ObUIM BOIUIONICHBI B TCOPUHU
3JIEKTPOCIAO0TO B3AUMO/ICHUCTBUS, TIPE/-
noxennou Hlengonom Imamoy (Sheldon
Glashow), CruseHom Bern6eprom
(Steven Weinberg) n A6xycom CamaMom
(Abdus Salam) B KoH1IE 1960-X I'T.

Bonee 06emaommnum MHE NPEICTaBIAg-
€TCsl BTOPOM TOJXOJ, — TEOPUs CTPYH,
JICFICTBUTEJIBHO PEBOJIIOITMOHHAA MO-
JUUKAIUA TeOpUM DHImTENHA. OHA
BBIPOCIA M3 MOJEIH, NPEIOKEHHON
MHOIO B 1968 T 111 ONUCaHUsA ANEPHBIX
gacTuly, (IIPOTOHOB U HEUTPOHOB) U UX
B3aUMO/ICUCTBHI. K COXKANIEHNIO, MO/JIC/Ib
OKa3aJ1aCh HE COBCEM Y/Ia4HOMU, U Yepe3
HECKOJIBKO JIET OT HEE OTKA3AJIMCh, ITPEJI-
IIOYTA KBAHTOBYIO XPOMO/JIMHAMHUKY, CO-
[VIACHO KOTOPOM IMPOTOHBI U HEUTPOHDI
COCTOAT U3 KBAPKOB. ITocneanue BeayT
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ABE BEPCUU HAHAAA

B HaLen paclumpsitoLLLENCs BCEASHHOM FAAQKTUKL PA3BErakoTCSl, CAOBHO PACCENBAIOLLASICS TOAMNA. OHM YAQASIKOTCS ARYT OT ARYTA CO CKOPOCTBIO,

NPONOPLMOHAABHOM PACCTOSIHUIO MEXAY HUMWN: TAACKTUKN, PA3AaeAeHHbIe 500 MAH. CBETOBbLIX AT, PA3BEratoTCsl BABOE BbICTPEES, YEM FAAQKTUKM,

pPa3HeCEHHbIE Ha 250 MAH. CBETOBbIX AET. TAKMM OBPA30M, BCE HOBAIOAQEMBIE HOMM FAAQKTUKN AOAXKHbBI BbIAY B MOMEHT BOABLLIOTO B3PbIBA OAHO-

BPEMEHHO CTAPTOBATH 13 OAHOTO M TOTO )KE MECTA. DTO CMPABEAAMBO ACHKE B TOM CAYYAE, ECAN KOCMUYECKOE PACLUMPEHVE MPOXOANT NEPUOAbI

YCKOPEHMS U 3aMEANEHMSI. HO AMArPAMMAOX MPOCTPAHCTBA M BREMEHU (CM. HUKE) TAAQKTUKIN NEPEMELLAIIOTCS MO U3BUAMCTBIM MYTIM B HOBAIOAQ-

eMYI0 YOCTb MPOCTPAHCTBA U U3 HEE OKEATBIN KAMH). O AHAKO MOKA TOYHO HEM3BECTHO, HTO YKE MPONCXOANAO B TOT MOMEHT, KOTAQ FOAQKTUKM (MAN

VX MPEALLECTBEHHNKN) HOYOAU PA3ASTATLCS.

MPOCTPAHCTBO

B CTOHAQPTHOM MOAEAM C BOABLLMM B3PLIBOM, OCHOBOHHOWM HO OOLLLEN
TEOPWUN OTHOCUTEABHOCTU, PACCTOSIHUE MEXAY AOBLIMU ABYMS FO-
AQKTVUKOMW B ONPEAEAEHHbIN MOMEHT HALLETO MPOLUAOTO POBHSIAOCH

HYAIO. AO 3TOro MOMeHTa BpeMs He MMeeT CMbICAQ.

ce6s TAK, CJIOBHO CBA3AHBI MEXKJY CO-
6011 yIPyIrUMHU CTPyHaMH. VI3HAYAIBHO
TEOPUA CTPYH ObLIA MOCBAIICHA OIHCA-
HHIO CTPYHHBIX CBOMCTB AJICPHOIO MUPA.
OJIHaKO BCKOPE €€ CTAJIA PACCMATPUBATD
KaK BO3MOXKHBIA BaPUAHT OOBEAMHE-
HUA OOIMIEA TEOPHUH OTHOCHTEIbHOCTH
1 KBAHTOBOM MEXAHHKH.

OCHOBHad Wi COCTOUT B TOM, YTO
3JIEMEHTAPHBIC YACTHIIBI — HE TOYECU-
HbI€, 4 OECKOHEYHO TOHKHE OJJHOMEP-
HbIC OOBEKTBI, HA3bIBAEMbBIC CTPYHAMI.
OO6HIMPHOE CEMENCTBO PA3HOOOPA3HBIX
3JIEMEHTAPHBIX YACTHUIL], OTPAKEHO MHO-
JKECTBOM BO3MOKHBIX (DOPM KOJIEO6AHUI
cTpyHbL Kak ke cTonb 6eCXUTpoCcTHAas Te-
OpHs ONHUCHIBACT CJIOKHBIA MUP YaCTHIL
U UX B3aUMOJICUCTBUI? CEKPET B TaK Ha-

/
lpanuua
Y HabAoACcEeMOown
@ BcenenHom

YTb TAAQKTUKA

BOAbLLOW B3PbIB -~

3bIBAEMOM MArM KBAHTOBBIX CTPYH. Kak
TOJIBKO IIPABWIA KBAHTOBOHN MEXAHHKH
MIIPUMEHSIOTCS K BUOPHPYIOLIECH CTPYHE,
BJIOJIb KOTOPOU KOJIEOAHUS PACTIPOCTPA-
HSIOTCSI CO CKOPOCTBIO CBETA, Y HEE MOSIB-
JISTEOTCSI HOBBIC CBOMCTBA, TECHO CBSI3AH-
HBIE C (PU3UKON 3JIEMEHTAPHBIX YACTUILL
1 KOCMOJIOTUEH.

OB ABTOPE:

B MOAEASIX, YUNTBIBOIOLLMX KBAHTOBbLIE 3P dEKTbl, B MOMEHT CTAPTA
AOBbIE ABE FTAAQKTUKM BbIAU PA3AEAEHbBI HEKOTOPbLIM MUHUMOABLHBIM
PACCTOSIHMEM. Takme CLEeHApU HE NCKAKOHAKOT BOSMOXKHOCTU CyLLEeC-

TBOBOHMSI BCeAeHHOM A0 BOALLLOTO B3pbIBA.

Bo-nepBbIX, KBAHTOBBIE CTPYHBI MME-
IOT KOHEYHBIA pasmep. OOBIYHYIO
(HEKBAHTOBYIO) CKPHUIIMYHYIO CTPYHY
MOKHO OBUIO OBI pa3pe3aTh MOIOJIAM,
3aTEM OJIHY M3 ITOJIOBUHOK CHOBA IOP-
BATh HA JIBE€ YAaCTH U TaK Jlajiee, MOKa
HE TIOJYy4YWJIACh Obl TOYEYHAA 4YaCTHIIA
C HyJIEBOU MaCCOM. OJJHAKO IPUHIIUIT

Ta6pmeab BeHeumaHo (Gabriele Veneziano), dpusmk-teopetmk 3 CERN, CO3AOATEOPUIO
CTPYH B KOHLEe 1960-x rm. OAHAKO BCKOPE OHA BbIAQ NMPU3HAHA OLLMOOYHOW, TOK KAK HE
OBBSICHSIAQ BCEX CBOMCTB ATOMHOTO SIAPA. N03TOMY BEHELMAHO 3AHSIACS KBAHTOBOM
XPOMOAMHOMMKOMN, B KOTOPYIO BHEC KPYMHbIM BKAGA,. Koraa B 1980-x IT. © Teopum CTPyH
30roBOPUAM KAK O TEOPUM KBOHTOBOW MOABUTALLMK, BEHELIMAHO BrNepBblie MPUMEHNA ee

K YepPHbIM AbIPAM 1 KOCMOAOTUN.
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Teopwsi CTPYH —
CamMast MHoroobe-
LatoLLLast (xoTs mn
HE e AMHCTBEHHQOST)
Teopus], MbITAKOLLLOS-
C$1 OMMCATb, YTO NPO-
MCXOANAO B MOMEHT
BOABLLOro B3pbIBAL.
CTpYyHbI NPEACTABAS-
0T COB0oM MaTepu-
QAbHbIE OOBEKTHI,
OYeHb NOXOXMe Ha
CTPYHbI CKPUMNKU.
Koraa ckpunad ne-
pemeLLoeT NaAbLb
Nno AeKe NHCTPYMEH-
TQ, OH YMEHbLUOET
AAVHY CTPYH U Bbl-
3bIBOET NOBbILLEHME
YACTOTbI KOAEBAHNI
1, CA€ AOBATEABHO,
UX aHeprum. Ecan
YKOPOTUTb CTRYHY
AO CY6-CyBATOMHbIX
Pa3MEepPOB, HAYHYT
AENCTBOBATb
KBAHTOBblE 3D deEKThI,
npengaTCTBytoLLME
ACAbHENLLEMY
YMEHbLLEHMIO AAVHBI.

TEOPUA CTPYH

) o wlual O!
C\HAd /\H\/\\Nq W feloV ] VoL
) LI

HEOTIPE/Ie/ICHHOCTH [erizen6epra He mos-
BOJIICT HAM Pa3/IC/IUTh CTPYHY HA 9aCTH
JUTMHOI MEHBIIE, YEM NPHUOIU3UTEIBHO
107" M. Mepuafimnmii KBAaHT JUTHHB 0603-
HAYaeTCs /; ¥ IPEICTABIIACT COOOM IIPHU-
POHYIO KOHCTAHTY, KOTOPasi B TEOPUN
CTPYH CTOHUT B OTHOM PSIZTy CO CKOPOCTBIO
CBETA C U IIOCTOSIHHOM [l1anka h.

Bo-BTOpPBIX, 1a)K€ 6€3MaCCOBBIEC KBAH-
TOBBIC CTPYHBI MOTYT HMETh YIJIOBOM
MOMEHT. B KIaccu4ueckon (pU3UKe TEIO
C HYJICBOI MAaCCOM HE MOKET O6J1aJaTh
YIJIOBBIM MOMEHTOM, IOCKOJIBKY OH
OIIPEAEIAECTCA KAK IIPOU3BEJECHUE CKO-
POCTH, MACCBI U PACCTOSIHUA JO OCH.
Ho xBaHTOBBIE (PIIYKTYALIMU U3MEHSIIOT

CUTYALHIO. YIVIOBOM MOMEHT KPOIIEYHOM

CTPYHBI MOXKET JOCTUTATD 2h, TAXKE €CIN

€€ MACCa PABHAETCS HYIIIO, YTO B TOYHO-

CTH COOTBETCTBYET CBOUCTBAM IIEPEHOC-

YHKOB BCEX MU3BECTHBIX (PYHAAMEHTAIb-

HBIX CWI, TAKUX KaK (DOTOH U I'PABUTOH.

HcTOprUYeCKr UMEHHO 3TA4 OCOOEHHOCTD

YIJIOBOT'O MOMEHTA IIPUBJICKIAd BHUMA-

HHUE K TEOPUHU CTPYH, KAK K KAHAUAATY HA

3BAHUE TEOPHUU KBAHTOBOX I'DABUTALIUU.

CyB6aTOMHAS CTRYHO MOXKET HE TOABKO NEPEMELLIATLCS LIEAUKOM UAM KOAEOATL-
CS$1, HO U 30BMBATLCS, KAK MPYXXMHA. [PEANOAOKMM, YTO MPOCTPAHCTBO MEET
LMAMHAPUYECKYIO GOpPMY. ECAM AAVHO OKPY>KHOCTN BOAbLLE, YEM MUHUMOABHOS
AOMYCTMAS AAVIHO CTPYHbI, YBEAMYEHUE CKOPOCTU MEpEMELLEHWS TPeByeT
MQAOIO MPUPALLEHNS SHEPTUM, O KODKABIN BUTOK — 6OALLLOTO. OAHOKO ECAU
OKPYXXHOCTb KOPOYE MUHUMOABHOW AAMHBI, HO AOMOAHUTEABHBIV BUTOK 3ATPA-
YMBAETCS MEHBLLIE SHEPTUM, YEM HA MPUPALLEHNE CKOPOCTU. CAEAOBATEABHO,
MOAHAOS1 9PDEKTUBHASI BHEPTUSI OCTAETCS HENM3MEHHOM, CTPYHA HE MOXKET ObITh

KOPOYE KBAHTA AAVHBI, MOSTOMY BELLECTBO B MPUHLMMNE HE MOXKET OblTb 6E€CKO-
HEeYHO MNAOTHbIM.

B-TpeTpuX, KBAHTOBBIE CTPYHBI TpE-
OYIOT CYHIECTBOBAHUS JONOJHUTEb-
HBIX IIPOCTPAHCTBEHHBIX H3MEPEHHUM.
Kiraccraeckast CKpUITYHAas CTPpyHa OyeT
KOJIEOGATHCS HE3ABUCUMO OT TOT'O, KAKO-
BbI CBOMICTBA IIPOCTPAHCTBA U BPEMEHHM.
KBanTOBas1 CTpyHA O0JIEE IPUBEPE/ITUBA:
YPaBHEHUSI, OITUCHIBAIOITHE €€ KOJIEOAHM,
- OCTAIOTCSl HEIPOTUBOPEUUBBIMU TOIBKO
BOABLLOWV LUNAVHAP
B TOM CJIY4d€, €CJIH IPOCTPAHCTBO-BPEMS
AAS YBEAHEHMS CKOPOCTU

CWIBHO UCKPHBJICHO (4TO IPOTUBOPEYUT
TpebyeTCs MAAQS SHEPrus

HaO6JIIOCHUAM) WA COACPIKUAT IECTD J0-
TTOJIHUTEIbHBIX U3MEPEHHI.
B-yeTBepThIX, (PUZNYECKUE TTOCTOSAH-
HbIE, KOTOPBIE ONPEJENAIOT CBOMCTBA
MIPUPO/IBI M BXOJIAT B YPABHEHUA, OTPaXKa-
Ionye 3aKOH KyzioHa 1 3aKOH BCEMUPHO-
'O TATOTEHMS, TIEPECTAIOT ObITh HE3ABUCU-

MBIMU, (pI/IKCI/IpOBZJ.HH})IMI/I KOHCTAHTAMHM.

ANt AOOCBAEHMSI BUTKO
TpebyeTcs GOALLLAS SHEPrsg

B Teopum CTpyH MX 3HAYCHUS JUHAMU-
MAAbIA LIMAVHAP YECKHU 32/1AI0TCS TTOJISIMH, TTOXOKMMH Ha
3JICKTPOMArHUTHOE. BO3MOKHO, HATIps-

JKEHHOCTD T1OJICH ObLIA HEOJAMHAKOBA HA

AN yBEANYEHUSI CKOPOCTH

TpebyeTcs GOAbLLAS SHEPINS
NPOTKEHUN PA3ITUYHBIX KOCMOJIOIHYeC-
KHUX 3MOX WU B OTAAJICHHBIX OOIACTIX
IIPOCTPAHCTBA. Teoprst CTPYH IIOJIy4YUT
CepbE3HOE AKCIIECPUMEHTAIBHOE I10/I-

AN AOBCBAEHMSI BUTKO
TPEBYyeTCs MOAQS SHEPTUS

TBEPKACHUE, CCJIN YUCHBIM YIACTCA 3apE-
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I'MCTPUPOBATD XOTs Obl HE3HAUNUTEIbHOE
U3MEHEHME (PU3NIYECKMX KOHCTAHT.

LleHTpaJIbHOE MECTO B TEOPHHU CTPYH
3aHUMAET OFJHO U3 TAKUX IOJIEN — JJUjIa-
TOH. OHO OIpeAenseT OOIIYIO CUITY BCEX
B3AUMOJENCTBUN. Belnuynuny AMIaTOHA
MO’KHO HUCTOJIKOBATH KAK PasMep JIONO-
HUTEJIBHOI'O ITPOCTPAHCTBEHHOI'O N3ME-
penus — 11-1o mmo cyery.

CB413bIBOHE CBOGOAHBIX KOHLIOB
HakoHel, KBAaHTOBBIE CTPYHBI IOMOIJIU
(PU3NKaM OTKPBITh HOBBIA BU/JI IIPUPOJ-
HOI CUMMETPUM — JyaJIM3M, KOTOPBIA
U3MEHSIET HAIllE UHTYUTUBHOE IIPECTAB-
JIEHHE O TOM, YTO IPOUCXOUT, KOI7IA O0b-
CKTBI CTAHOBATCA ‘IpCBBbI‘I"lﬁHO MAJIBIMU.
S yxe ccputacs Ha OgHy u3 popm Jya-
JIM3MA: OOBIMHO JJIMHHAS CTPYHA TSDKEIIEE,
4eM KOPOTKAsl, HO €C/IM MBI ITOIBITAEMCS
CIenaTh €€ Kopode (PyHAAMEHTAIBHOM
JUIMHBI /, TO OHA CHOBA HAYHET TSLKEJIETD.
ITOCKOJIBKY CTPYHBI MOT'YT JBHUTAThCS
0oIee CIIOKHBIMU CITIOCOOAMHU, YEM TO-
YCUYHBIC YACTHUIIBI, CYIICCTBYCT U JAPYTast
dopma cummerpun — T-yanusm, KOTO-
PBIN BBIPAKACTCA B TOM, YTO MAJICHBKUE
u O6OIbIIUEC JOIIOJTHUTC/IbHBIC U3MECPC-
HA SKBUBAJICHTHBI. PaCCMOTpI/IM 3aM-
KHYTYIO CTPYHY (TIETJIIO), PACIOIOKEH-
HYIO B HUWINHAPHUYCCKOM IIPOCTPAHCTBE,
KPYrOBOE€ CEYEHHE KOTOPOT'O MPEJCTAB-
JISIeT COOOM OJJHO KOHEYHOE JOIIOJIHH-
TENbHOE u3dMepeHue. CTpyHa MOXKET HE
TOJIBKO KOJIEOATHCSA, HO WU BPAIATHCS
BOKPYT' [WIMH/APA WX HAMATBIBATHCA HA
HETO (CM. puc. Ha cmp. 32).
DHEPreTudecKas CTOMMOCTb OOOHX CO-
CTOSIHUM CTPYHBI 3aBUCHUT OT Pa3MepPOB
JIOTIOJTHUTEJILHOTO U3MEPEHUA. DHEPIUA
HaMaTbIBAHUA ITPAMO ITPOIIOPIMOHAIbHA
€ro Pajuycy: YeM OOJIbIIE HWIHHIP, TEM
CWJIbHEC PACTATUBACTCA CTPyHA W TCM
©OoJIbIlE SHEPrUM OHA 3a11acaet. C Jpyroi
CTOPOHDIL, 9HEPI'HA, CBA3AHHAA C BPAIICHM-
€M, OOPaTHO NPONOPIMOHAIEHA PAJTUYCY:
WINH/IPAM OOJIBIIETO PaINyCa COOTBET-
CTBYIOT 6onee JUIMHHBIC BOJIHBI, 4 3HAYUT,
6071€e HU3KUE YACTOTHI U MEHBIIINE 3HA-
yeHUs dHeprun. Ecim 6071boN HWIMHJP
3AMCHMUTDb MAJIBIM, IBA COCTOAHMA JIBHKC-
HHA MOT'YT IIOMCHATBCA POJIAMU: SHEPTUA,
CBA3AHHAA C BPAUICHHUECM, MOXCT OBITH
o6ecrieueHa HAMATBIBAHUEM M HA000POT.

NPEAB3PbIBHOW CLEEHAPUN

MepBoW NOMLITKOM NPUMEHUTL
TEOPWIO CTPYH K KOCMOAOTUM CTAAQ
PA3PABOTKA TAK HO3bIBAEMOrO
MPEAB3PbLIBHOrO CLIEHAPWS, B COOT-
BETCTBUW C KOTOPbLIM BOABLLOM B3PbIB
6bIA HE MOMEHTOM BO3HUKHOBEHMSI
BceaeHHoOM, a NpocTo NnepexoaHom
cTtaamein. Ao Hero paclumpeHme
YCKOPSIAOCb, O MOCAE HETO — 3AMEA-
ASIANOCh (MO KPAHEN MepE, B HOYO-
Ae). [NyTb FAAQKTVKM B IPOCTPAHCTBE-
BpeMeHM (CrpaBa) nmeet Gopmy
B0KOAQ.

BceAeHHOs1 CyLLLEeCTBOBAAQ BCETAQ.

B OTAQAEHHOM MPOLAOM OHA BbIAC
nouTn NycTa. TakmMe CUAbI, KOK FPOBUTO-
L1, ObIAV CAQDDI.

YepHas AblIPA PA3PACTAACCH

C ycKopeHveM. Marepust BHyTou
Hee OKO3AAACH N3OAMPOBAHHOM OT
BELLLECTBA CHAPYKM.

Pacwwupenne
3aMeAnsieTcs]

Pacwwupenne
ycKkopsieTcs

CWAbI TOCTENEHHO POCAM, N MATEPUS
HOYOAQ CTyLLATHCS!. B HEKOTOPBIX OBAC-
CTSIX MAOTHOCTb BO3POCAQ HOCTOABKO, HTO
HAYAAC GOPMUPOBATLCSI HEPHAS AbIPA.

[AOTHOCTb BELLLECTBA, YCTPEMASIBLLErOCs!
K LLEHTPY AbIPbl, BO3PACTAAQ, MOKA HE
AOCTUIAC MPEAEAQ, ONPEASAIEMOrO
TeopUeEN CTPYH.

IKOrAQ MAOTHOCTb MATEPUIN AOCTUIACQ MOKCUMOABHO AOTYCTUMOWM BEANYMHBI, KBOHTOBbLIE
b deKTbl MprBEeAn K BOAbLLOMY B3pbIBY. TeM BDEeMEHEM CHAPY KM BOSHUKOAM APYIUE YEPHbIE
AbIPbl, KOTOPbIE 3ATEM TOMKE CTAHOBUAMCH BCEAEHHBIMA,

BuernmHui Ha6/110/1aTeIh 3aMEYACT TOTBKO
BEJIMYMHY S9HEPI'UH, 4 HE €€ IIPOUCXOXK/IC-
HHE, IO3TOMY ISl HET'O OOJIBIIION U MAJIbIH
Paanychl (PU3NUECKN D9KBUBAJICHTHBL
Xorst T-pgyann3m OOBIYHO OIIMCHIBA-
€TCS Ha IpUMEPE IMINHIPUYCCKUX

POCTPAHCTB, B KOTOPBIX OJIHO U3 U3ME-
peHuit (OKPYKHOCTb) KOHEYHO, OIMH U3
€0 BAPUAHTOB IIPUMEHSAETCA K OOBIYHBIM
TPEM M3MEPEHHAM, KOTOPbIE, IIOXOXKE,
POCTUPAIOTCA 6€3rpaHndHO. O pacHm-
peHUM O6ECKOHEYHOTI'O MPOCTPAHCTBA

B Mupe Hagku
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SKNMUPOTUYECKUIA CLEHAPUNA

EcAM HOLWwa BceAeHHAs1 — MHOroMepHas1
MeMBPAHA, NAQBAOLLAS B eLLE BOoAee
MHOTrOMEPHOM MNPOCTPAHCTBE, TO BOAbLLOM
B3PbIB, BO3MOXKHO, OblA PE3YABTATOM €€ CO-
YACPEHNS C NAPAAAEABHON MEMBPAHOWN.
TaKne CTOAKHOBEHWMSI MOTYT MOBTOPSITLCS!
LIMKAMYECKM. KavKAQSI FOACKTVKO NepemMe-
LLLOETCS B NPOCTPOHCTBE-BPEMEHN MO MyTU
B OPME NECOUHBIX YACOB (CM. HIKE).

MPOCTPAHCTBO
pacLmpsieTcs

MpPOCTPAHCTBO
cokpaLaeTcs

MapaArenbHas
MeMBPAHa

Hawa
MeMOPAHa

MPUTIMMBASICb ARYT K ARYTY, ABE NMOYTU MyC-
Thle MEMBPAHbI CKMMAIOTCS B HOMPABAS-
HUW, NEPMNEHANKYASIPHOM HAMPOBASHUIO
ABVKEHMSI,

MeMBPAHbI COYAQPSIKOTCS], U NX KUHETW-
4ecKast SHePrusl NpeobpasyeTCs B MO-
TEPUIIO N U3AYYEHME. DTO COYAQPEHME
1 eCTb BOABLLOM B3PbIB.

MocAe yaAapa MEMBPOHbBI PACXOASTCS

M HOYMHOIOT PACLUMPSITECS C YObBIBALO-
e CKOpOCThiO. MaTtepus cobupaetcs
B CKOMAEHWS FOAQKTUK.

HY>KHO I'OBOPUTH C OCTOPOKHOCTBIO. Ero
IIOJIHBIN Pa3MEP HE MOXKET U3MEHUTb-
¢ U ocraercs 6eckoHeuHbIM. Ho Bce
JKE OHO CIOCOOHO PACHIHPATHCS B TOM
CMBICJIE, YTO PACIIOJOXKEHHBIE B HEM
Teaa (HarpuMep, ralakTHKU) MOTYT y/ia-
JIITBCSL IPYT OT Jpyra. B gjanHOM ciydae

3 B Mupe Hayko

B UMKAMYECKOM MOAEAN CUABI MIPUTSKEHMS]
30MEAASIOT ABMYKEHNE PACXOASILLIMXCS]
MeMBPaH. Matepus paspemBaeTcs!.

3HAYCHUE UMEET HE PA3MEP NPOCTPAH-
CTBA B IIEJIOM, 4 €T'O MACHITAOHBII KO-
(UITHEHT, B COOTBETCTBUH C KOTOPBIM
IIPOUCXOAUT H3MEHEHL ACCTOSTHUI
MEX/Y TUTAKTUKAMH M HUX CKOIUICHUS-
MH, 3AMETHOE 110 KPACHOMY CMEIIEHHIO.

CormacHo npuHiuny T-ayanu3ma, Bce-

MeMﬁpOHbl OCTAOHABAMBQAKOTCS M1 CHOBA
HOYNHOIOT COAMKATLCS, PACLLMPSISICH NPU
3TOM C BO3PACTAOLLEN CKOPOCTHIO.

JIEHHBIE U C MJIBIMH, U C OOJIBIIMMH
MaCHITA0HBIMU KOA(D(PUITMEHTAMU DKBH-
BAJIEHTHBL. B ypaBHEHMAX DHHIITEHHA
TAKOM CHMMETPHM HET; OHA SIBJISIETCS
CJI€ICTBUEM YHU(DUKAIIUH, 3AKIIOUEHHOMN
B TEOPHUH CTPYH, IIPHUYEM LEHTPAIBHYIO
POJIb 3/1ECh UT'PAET JTUTATOH.
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KOCMOnorus

Korga-to ObITOBAJIO MHEHME, YTO
T-yann3M IpUCYL] TOIbKO 3AMKHYTBIM
CTPYHAaM, ITIOCKOJIbKY OTKPBITBIE CTPY-
Hbl HE MOI'YT HAMaTBIBATHCH, TAK KAK
UX KOHIIBI CBOGOAHEL B 1995 1. Mosed
Nomuuncku (Joseph Polchinski) u3
Kamm@OopHUIICKOTO yHUBEPCUTETA
B CanTa-Bapbape nmokasasi, 4ToO NpU-
Huun T-gyanmusama NPUMEHHUM K OT-
KPBITBIM CTPYHAM B TOM C/Iy4de, KOIrzJa
IIEPEXO0]] OT OONBIINX PATUYCOB K Ma-
JIBIM CONPOBOXAAETCSI M3MEHEHHEM
YCJIOBHUH HA KOHIIAX CTPYHBI. J10 3TOTO
(PUBUKU CIUTAIH, YTO HA KOHIIBI CTPYH
HC ,E[CI;ICTBYIOT HHUKAKHC CHJIbBI 1 OHH
a6COMIOTHO CBOOOJHBL. BmecTe ¢ TeM
T-gyanusm O6ECIEYNBAETCS TAK Ha-
3bIBACMBIMU I'DAHUYHBIMU YCIIOBUAMUA
Jupuxie, 1pu KOTOPbIX KOHIII CTPYH
OKa3bIBAIOTCA 3a(PUKCUPOBAHHBIMU.

YcnoBus HA rpaHUIle CTPYHBI MOI'YT
OBITb CMENIAaHHBIMU. Hanpumep, a1eKT-
POHBI MOI'YT OKa34TbCSl CTPYHAMH, YbH
KOHIIBI 3AKPEIJIEHBI B CEMU ITPOCTPAHCT-
BEHHBIX U3MEPEHUSAX, HO CBOOOAHO JIBH-
JKYTCI B IIPEJIENIAX TPEX OCTAIBHBIX, 06pa-
3YIOHINX HOANPOCTPAHCTBO, U3BECTHOE
Kak MeM6paHa Jlupuxiie, uiam D-meMopa-
Ha. B 1996 1. Tletp Xopasa (Petr Horava)
n3 Kamnm@opHUUCKOrO YHHBEPCUTETA
u Dasapy Yurren (Edward Witten) us
HMHCTHUTYTAa CHEIUAIBHBIX MCCIEI0BA-
Huil B I[Ipuncrone, mrat Heio-Ixepcy,
MIPEANOJIOXKUIN, YTO Hama BcereHHas
PacCIoNoKeHa KaK Pa3 Ha TAKOHU MeM6-
paHe (em. cmamou Hngpopmavus 6 20-
aozpagureckoll Beenennoil», «B mupe
nayxu», Nel1, 2003 2. u «Kmo napyuiuis
3aK0M1 MAOMEHUA?>, «B mupe nayxu»,
Ne5, 2004 2). Hama HeECnOCOOHOCTb
BOCIIPUHMMATh BCe 10-MEPHOE BEIUKO-
JIETIUE IIPOCTPAHCTBA OOBSIICHSCTCS OIpa-
HUYECHHOM TIOABUKHOCTBIO DJICKTPOHOB
U JIPYTUX YACTHULL,

Mpupy4yeHne 6€CKOHEYHOCTU

Bce BosmeOHbIE CBOMCTBA KBAHTOBBIX
CprH yKﬂSbIBZlIOT Ha TO, 4TO OHU HE-
HaBUIAT GECKOHEYHOCTb. CTPYHBI HE
MOTI'YT CTSHYTBCSI B OECKOHEYHO MaJIyIO
TO‘IKY, " HOSTOMY MM HECBOHCTBEHHBI
ITaPaJIOKChI, CBSI3AHHBIC C KOJIJIATICOM.
Oruyue ux pasmepa OT Hy/Isl U HOBbIE
BU/IbI CI/IMMCTpI/II/I 347141071 BCpXHI/IC Fpﬂ-

HHLUBI U1 BO3PACTAIOMMX (PU3UYECKHX
BEJIMYMH M HWKHHUE — Uil yOBIBAIOIIHX.
CnenuaayucTel IO TEOPUU CTPYH ITOJIA-
raloT, YTO, €CJIN IIPOUTPBIBATH UCTOPUIO
Bcenennon Hazag, TO KPUBH3HA IIPO-
CTPAHCTBA-BPEMEHU OyIeT pacTu. OJHAKO
OH4 HE CTAHET OECKOHEYHOM, KaK B TPa-
JUIMOHHOM CUHIYIAPHOCTH Bombmoro
B3PbIBA: B HEKOTOPBIM MOMEHT €€ 3Ha4Je-
HHE JIOCTUTHET MAKCHMyMa U CHOBA Ha-
YHET YMEHBIIATBCA. [IO MOSABIEHUS TEO-
puM CTPyH (PU3HUKU OTUASTHHO IBITATMChH
NPUAYMATh MEXAHU3M, KOTOPBII MOT ObI
TAK YACTO YCTPAHUTD CUHIYJIAPHOCTD.

Vcnosus BOIM3U HYJIEBOTO MOMEHTA
BPEMEHH, COOTBETCTBYIOIIECTO HAYATy
Bosbmoro B3pbeiBa, HACTOIBKO 3KCTPE-
MQJIbHBI, YTO HHUKTO MOKA HE 3HAET, KaK
pemaTh COOTBETCTBYIONNE YPABHEHUA.
Tem HE MEHEE CIEMAIMCTEI 110 TEOPUH
CTPYH OepyT Ha ce651 CMEIOCTD BBICKA3BI-
BATb JIOTAJIKA O TOM, YTO IIPE/ICTABIIAIA
cob6or11 Beerennas 0 BombIoro B3peIBa.
Cergac B XO/1y /IB€ MOJICTIH.

TlepByIo N3 HUX, U3BECTHYIO KaK IIPE/I-
B3PBIBHOM CIIEHAPWNA, MBI HAYAJIA PaA3-
pabareBath B 1991 1. B HEl npuHuun
T-pgyanusma oO6BEAUHAETCS C Oosee
U3BECTHON CHMMETPHEHN OOpalleHUs
BPEMEHU, B CHJTy KOTOPOH (PU3NYECKHE
ypaBHEHMS pabOTAIOT OJJMHAKOBO XOPO-
IO HE3aBUCUMO OT HANIPABJICHNUA BpEME-
HH. Takast KOMOUHALIMS TO3BOJIET T'OBO-
PUTh O HOBBIX BO3MOXKHBIX BAPHAHTAX
KOCMOJIOTHH, B KOTOPbIX Becenennas, cka-
JKEM, 34 5 C 00 BOIBIIOTO B3PhIBA PACIIHU-
PAIACH C TAKOU K€ CKOPOCTBIO, KAK 1 Ye-
pe3 5 ¢ nocre Hero. OJJHAKO UBMECHEHUEC
CKOPOCTH PACHIMPEHUSA B STH MOMEHTBI
MPOUCXOANIO B IIPOTHUBOIIOJOKHBIX
HAIIPABJICHUAX: €CIN MOCIe Bombmoro
B3PbIBA PACHIMPEHUE 3AMEIAIOCH, TO
MEPE HUM — YCKOPANIOCh. Kopoue roso-
P4, BOJIBIION B3PBIB, BO3MOXKHO, OB HE
MOMEHTOM BO3HUKHOBECHHUA BceeHHOM,
a4 MPOCTO BHE3ANHBIM IIEPEXOJIOM OT
YCKOPEHMA K 3AME/ITIEHHUIO.

TIpenecTb TaKOM KAPTHUHBI COCTOUT
B TOM, YTO OHA aBTOMATHUYECKH IMOJPa-
3ymeBaeT 6ojiee IrIyboKoe MOHUMAaHHE
Teopun uH@AINN: Beenennas nomwkHa
ObLIa TPOUTH IEPUOJ] YCKOPEHUS, YTOOBI
CTaTh HACTOJBKO OJHOPOJHOU U HU30T-
POINHOM. B cTanAapTHOI TEOPUH YCKO-

peHue nociae Bonbmoro B3peiBa IPO-
HUCXOJUT MOJ JEUCTBUEM BBEILEHHOI'O
CHELMATBHO JJIs1 3TOU L€ UH(IATOHA.
B nipeiB3phIBHOM CLIEHAPUH OHO IIPOMC-
XOAUT NEPE]] B3PIBOM KaK ECTECTBEHHOE
CJIEACTBUE HOBBIX BHUAOB CUMMETPHU
B TEOPUM CTPYH.

B cooTBeTCTBUM C TAKOH MOMEIbIO
Becenennas nepen BonbIIMM B3PBIBOM
OblIa TIOYTH WJIEATBHBIM 3€PKATbHBIM
N300PAKEHUEM CaMOM CeOsI TIOCIIE HETO
(em. puc. na cmp. 33). Ecnmm Beenennas
OE3rPAaHUYHO YCTPEMJIIETCS B OYAYIIEE,
B KOTOPOM €€ COJIEPKUMOE PA3KUKACT-
Cs1 JO CKYAHOI KalllUIIbl, TO OHA TAKXKE
OeCKparHe IPOCTUPAETCS M B IPOILIOE.
BeCKOHEYHO JJABHO OHA ObUIA TOYTH ITyC-
Ta: €€ 3ATIOJTHSUL JIUIIb HEBEPOSTHO pa3pe-
JKEHHBII, XAOTUYCCKNAN TA3 U3 U3JTy4CHUA
u BemecTBa. CUIbl IPUPO/IBL, YIIPABIISE-
MBI€E IMJIATOHOM, OBITM HACTOJIBKO CIA0BI,
YTO YACTULIBI TOT'O I'a3d IPAKTUYECKU HE
B3aUMO/ICICTBOBAJIU IPYT C APYTOM.

Ho Bpems muio, CUIbl BO3pacTa-
JM W CTATUBAIN MATEPUIO BOEJIUHO.
ChaygariHBIM O6pa3oM MAaTEpHs CKall-
JIMBAIACh B HEKOTOPBIX Y4aCTKAX IMPO-
CcTpaHcTBa. TaM €€ MIIOTHOCTh B KOHEY-
HOM CYETE CTaJIa HACTOJBKO BBICOKOM,
4TO HAYaJIUM OOPA3OBBIBATHCSI UYEPHBIE
JIBIPBL. BemecTBo BHYTPHU TAKMX OOma-
CTEl OKa3bIBIOCh OTPE3AHHBIM OT OKPY-
JKAIOMIEro MPOCTPAHCTBA, T.€. Beenennas
pa36mBanack Ha OO0COHICHHBIC YACTH.

BHYTpH 4€pHOI JBIPbI IPOCTPAHCTBO
U BPEMsI MEHSIOTCSI POJISIMU: €€ LIEHTP —
HE TOUYKA IIPOCTPAHCTBA, 2 MOMEHT BpeE-
MeHu. ITaaromas B Y4EPHYIO JbIPY MaTe-
pysL, TPUOIIIEKASCH K LIEHTPY, CTAHOBUTCS
BCe 6onee moTHOU. HO, JOCTUTHYB MaK-
CUMJIBHBIX 3HAYCHHUH, JIOIyCKAEMBIX
TEOPUEN CTPYH, IUIOTHOCTB, TEMIIEpa-
Typa M KPHUBHU3HA IIPOCTPAHCTBA-BPEME-
HM BHE3AITHO HAYMHAIOT YMEHbBIIATHCS.
MOMEHT TAKOT'O PEBEPCUPOBAHUS U ECTh
TO, YTO MBI Ha3bIBAEM BOJIBIITNM B3PBIBOM.
BHYTPEHHOCTb OJJHOM M3 OIHCAHHBIX
YEPHBIX JIBIP U CTaIa Hamel Beenennort.

HeynquBUTENBHO, YTO CTOJIb HEOOBIY-
HBII CIIEHAPHH BBI3BAI MHOKECTBO CIIO-
pos. Tak, Auaperii Jlunge (Andrei Linde) n3
CT3H(OP/ICKOIO YHUBEPCUTETA YTBEPK-
JIA€T, YUTO JYISL TOT'O, YTOOBI TAKASI MOJIEIIb
COIVTACOBBIBAIACH C HAOIOJCHUSAMU, P
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HABAIOAEHUS

He nckatou

0, YTO N3YYITb SMOXY AO BOABLLIOTO B3PbLIBA HOM MOMOXKET IPOBUTALMOHHOE

M3AYYEHME, BO3MOXKHO, COXPOHMBLLIEECS C TEX AQAEKMX BPEMEH. Nepuroamnyeckmne sBapuaumm
rPABUTALIMOHHOTO MOAS MOXKHO 3APErMCTPMPOBATLE KOCBEHHO MO MX BAUSIHUKO HO NMOASION-
3ALMIKO PEAUKTOBOTO U3AYHEHMS (CM. MOAEAL HUXKE) UAN HEMOCPEACTBEHHO B HO3EMHbIX

ob6cepsaropusix. COrAACHO NPeAB3PbIBHOMY

1 SKMNPOTUHECKOMY CLIEHAPUSIM
rPOBUTALMOHHbIX BOAH, BBICOKOM
YACTOTbI AOAXKHO BblITb

BOAbLLE, A HU3KOYAC-

TOTHbIX — MEHbLUE, YEM

B OObIYHbIX MHOASILM-

OHHbIX MOAEASIX (CM.

BHIM3Y). B HeAOQAEKOM

OyAyLLEM PEIYALTATHI
HOBAIOAEHNH, KOTOPbIE
NAQHUPYETCS MPOBECTU

C MOMOLLBIO CMYTHUKA

«[AQHK» 1 OBCEepPBO-

Topui LIGO n VIRGO,

MO3BOASIT BLIOPATL OAHY

13 rmnotes.

—
YyBCTBUTENBHOCTb
cnyTHUKa «lnaHk»

MA10THOCTb SHEPrK rPaBUTALMOHHBIX BOSTH
(KocMornoruyeckue eguHULLbI)

10—15

YyBCTBUTENBHOCTb
yCOBEPLUEHCTBOBAHHbIX
LIGO n VIRGO

MpenB3pbiBHast
mopenb

WHdnaunoHHas mogens

OknupoTuyeckas
mMopens

107 1 10°

YacTtoTa rpaBuTaumoHHbIx BonH (')

Becenennaa jpomkHa Obuta BOZHUKHYTH
U3 YEPHOM JBIPBI THTAHTCKUX PA3MEPOB,
3HAYUTEIbHO OONBIIMX, YEM MacCmTab
JUIMHBI B TEOPUU CTPyH. HO Beap Hamm
YPaBHEHUSA HE HAKIAJbIBAIOT HUKAKUX
OTPAaHUYECHUIT HA PA3MEP YEPHBIX JIBIP.
ITIpocTO CIIydnsIoch TaK, 4To Beenennas
Cc(OPMHUPOBATACH BHYTPU JJOCTATOYHO
OOJBIION JIBIPHL.

Bonee cepbe3HOE BO3ZPAKEHUE IIPU-
BoAT Tu6o Hamyp (Thibault Damour)
13 MHCTUTYTA BBICIINX HAyYHBIX MCCIIC-
JloBaHu B Byp-ciop-UB BO ®PpaHiumn
u Mapk Anno (Marc Henneaux) wu3
BproccembecKoro CBO60HOIO YHUBEPCHTE-
Ta: MATEPUA U IIPOCTPAHCTBO-BPEMS BOIH-
31 MOMEHTA BOJIBIIOTO B3pPBIBA JIOJLKHbI
ObLIN BECTH C€65 XAOTUUIECKU, YTO HABEP-

HAKA IPOTUBOPEYNT HAOIIONAEMOH PETy-
JIAPHOCTU paHHel Beenennoin. HepaBHo
S IPEATIONOXKUIL, YTO B TAKOM Xa0CE MOI
BO3HUKHYTD TUIOTHBIN I'd3 U3 MUHHUATIOP-
HBIX «CTPYHHBIX JIBIP> — YPE3BBIYANHO Ma-
JIBIX 1 MACCUBHBIX CTPYH, HAXOJAIIMNXCA
Ha I'PAHU IIPEBPAIECHUSA B YEPHBIC JIbIPBL
Bo3MOXHO, B 3TOM COACPKUTCA KITIOY K Pe-
MIEHUIO TTPOGJIEMBI, OITMCAHHOM /laMypoM
1 AHHO. AHAJIOTUYHOE IIPEINOIOKECHUE
O6bUIO  BbICKa3aHO Tomacom DBankcom
(Thomas Banks) u3 Piotrepca u Buiin
Puniepom (Willy Fischler) s Texacckoro
yHusepcurera B OctuHe. CymecTByioT
U Ipyrue KPUTHYECKUE COOOPAKEHUA, HO
HaM €€ ITPE/ICTOUT BbIACHUTD, BBIAB/IAIOT
JIN OHU KAKHE-TUOO TNPUHITAIHATIbHBIC
HEIOCTATKHA OIUCAHHOM MOJIEIIN.

CoyadapeHue memM6paH

Jlpyras nomy/sipHas MOZIE/Ib, IIO/Ipa3yMe-
BAIOIAS CYLIECTBOBAHUE BCelIeHHON O
BobIIOrO B3pBIBA, — SKIMPOTHYECKUHT
cueHapuu (OT I'ped. eRpPyrotic — «IIpu-
LIEIIHUHI U3 OI'HSA» ), PA3PA0OTAHHBIN TPH
roga Hasan /xacrnaom Kaypnm (Justin
Khoury) n3 KoaymOUHCKOIO yHHBEP-
curera, ITonom rerinxaparom (Paul
Steinhardt) u3 I[IpHHCTOHCKOI'O YHUBED-
curera, baprom Ospyrom (Burt A. Ovrut)
n3 [IeHCHIBBAHCKOTO YHHUBEPCHUTETA,
Hartanom 3eri6eprom (Nathan Seiberg)
n3 HHcTaTyTa YrioyOJE€HHBIX HCCIIE-
nosanuit n Hetinom Treropokom (Neil
Turok) m3 KeMOPUIKCKOI'O YHUBEPCH-
TeTa. OH OCHOBAH HA IPEITONOXKCHUH,
4TO Hama BcemeHnas — ogHa U3 MHO-
rux D-meMO6paH, Iperidyromux B MHO-
TOMEPHOM NPOCTPAHCTBE. MeMOpaHbI
NPUTATHUBAIOTCA JIPYT K JPYTY, 4 KOI/Ja
OHHU CTAJIKUBAIOTCA, B HUX MOKET IIPO-
M30MTHU TO, YTO MBI HAa3bIBAE€M Bobmmnm
B3PBIBOM (CM. puc. Ha cmp. 34).

He MCKII0YEeHO, 9TO KOJUIM3HUM IIPO-
UCXOJAT IUKINYECKU. [IBe MeMOpaHbI
MOTYT CTAJIKUBATHCA, OTCKAKUBATD JIPYT
OT APYra, PACXOJUTHCA, TPUTATUBATHCS
OJIHA K JIPYT'OM, CHOBA COYZAPATHCA U TaK
janee. Pacxopack mocne yaapa, OHU He-
MHOTO PACTATMBAIOTCA, 4 NP OYEPE/I-
HOM COJMMKEHMU CHOBA CKUMAIOTCH.
Korpa HampasneHue JBUKCHHA MEMO-
PaHbl CMEHAETCS HAa TPOTUBOMOIOXK-
HOE, OHA PACHIMPACTCA C YCKOPEHHUEM,
IIO3TOMY HAOIIOAEMOE YCKOPAIOIIECECs
pacmupeHue BceneHHON MOXKET YKa3bl-
BATb HA MPEICTOAMEE CTOTKHOBEHHE.

VY nIpeaB3pBIBHOTO M 3KINHUPOTUYEC-
KOTO CIIEHAPUEB €CTh OOIIHE OCOOEHHO-
ctu. O6a OHM HAYUHAIOTCSA C OOJIBIIOH,
XOJIOAHOM, IMOYTH MYCTOH BcereHHOH,
1 O60MM CBOMCTBEHHA TPyJHAA (M MOKA
HEpENIeHHasA) NpobieMa Iepexona OT
COCTOAHUA TIepes; BONMbIMM B3PBIBOM
K CT4JJUM MOCJIE HEro. MareMaTu4ecKu
[JIABHOE PA3IMYHE MEK/TY IBYMSA MOJICIIA-
MM 3aKTI0YACTCA B IOBEJCHUM JIUIATOHA.
B npeaB3phIBHOM CIIEHAPHWH 3TO IOJIE H,
COOTBETCTBEHHO, BCE CHJbI NPHUPOABI
U3HAYAJIbHO OYCHb CIA0bI U MOCTENECH-
HO YCHUJIUBAIOTCH, JIOCTHUT'AsT MAKCUMYMa
B MOMEHT BOobIIOro B3pbIBa. /1 AKIH-
POTHYECKON MOJIE/IN CHPABE/TINBO 00-

36 B Mupe Hayko

ABTYCT 2004



KOCMOnorus

paTHOE: CTOJTKHOBEHUE ITPOUCXOIUAT TOT-
/14, KOI/1a 3HAYEHUA CUJI MUHAMAJIbHBL

Pa3paboTYmKu SKIUPOTUYECKOH CXe-
MBI BHAYaJIE€ HAAEINCh, YTO CJIA0OCTh
CrJ1 OOIETYUT NPOLEAYPY AHAIM3A CTOJI-
KHOBEHUS, OJHAKO UM INPHUXOIATCA UMETh
JIEJIO C BBICOKOM KPUBHU3HOM IIPOCTPAH-
CTBA-BPEMEHH, ITO3TOMY ITOKA HEJIb35 OFI-
HO3HAYHO PEILINTD, YIACTCS JIM U30EKATh
CHHIYIAPHOCTH. Kpome Toro, 310oT Criena-
PHI1 TOJDKEH MPOTEKATD IPH BEChbMA CTIe-
LU(UUHBIX O6CTOATENbCTBAX. Hanpumep,
HEPEJ] CAMBIM CTOJIKHOBEHUEM MEMOPAHBI
JIOJDKHBI OBITH MOYTH WIECATbHO Mapa-
JIETIBHBI IPYT JPYTY, MHAYE BBI3BAHHBIN
1M BOBIION B3PBIB Oy/IET HEJOCTATOYHO
OJHOPOJHBIM. B IIMKJINYECKON BEPCUU
3Ta NPOOIEMA CTOUT HE TAK OCTPO: MOC-
JIEJOBATEIbHBIE COY/IAPEHUSA TTO3BOTHIN
OBl MEMOPAHAM BBIPOBHATHCSL.

OCTaBUB IMTOKA B CTOPOHE TPYJHOCTHA
IIOJTHOTO MATEMATHYECKOTO OOOCHOBA-
HUA OO6EUX MOJIENICH, YICHBIC JOJIKHBI
Pa3o6paThCH, YIACTCS JIN KOTJA-HUOYAb
NPOBEPUTH HX 3KCIIEPUMEHTAIBHO.
Ha mepBbId B3IJILJ, ONHUCAHHBIE CLiE-
HAPUH OYEHb MOXOKH Ha YIPAKHEHUSA
HE B (PU3UKE, 4 B META(PUZUKE: MACCA
MHTEPECHBIX HJICH, KOTOPBIE HHUKOI/A
HE YAACTCA NOATBEPAUTD UIIH OIIPOBEPT-
HYyTb PE3YIBTATAMU HAOMOIeHU . TaKkoH1
B3IVIA/T CJWIIKOM TIECCUMHUCTHYCH. Kak
cTaausa UHQIAIUN, TAK W JOB3PbIBHASA
3MOXA JJO/LKHBI OBIJIM OCTABUTH IOCTIE
ce6s apTedaKThl, KOTOPhIE MOXKHO 32-
METHTb U CETOHA, HAIPUMED, B HEOOJIb-
HIMX BAPHUAIUAX TEMIIEPATYPHI PEJTUKTO-
BOTO MU3JIy4CHUS.

Bo-nepBrIxX, HAOMIONCHUS ITOKA3bIBA-
IOT, YTO TEMIEPATYPHBIE OTKIOHCHUA
ObUTH C(POPMHUPOBAHBI AKYCTUYECKUMH
BOJIHAMH 332 HECKOJIbKO COTEH THICAY
JIeT. PerynsapHOCTD (DIAyKTyalnii CBUe-
TEJIbCTBYET O KOTEPEHTHOCTH 3BYKOBBIX
BOJIH. KOCMOJIOTH YK€ OTBEPIJIN 11EJIbII
PAL KOCMOJIOTUYECKUX MOJIETIEI, HE CITO-
COOHBIX OOBACHUTDL BOJTHOBOM CHHXPO-
HU3M. ClieHapUH ¢ HHQIIALMECH, SII0XO0H
710 BOJIbIIOro B3phIBA U CTOJKHOBEHM-
€M MeMOpaH YCHEIHO MPOXOAAT 3TO
IIEPBOE UCIBITAHUE. B HUX cHH(]a3HbIE
BOJIHBI CO3/JAI0TCA KBAHTOBBIMM ITPOIIEC-
CaMH, YCWJINBIIMMUCA B XOJIC YCKOPAIO-
HIETOCsA KOCMHUYECKOTI'O PACHIMPEHUS.

BO-BTOPBIX, KKt MOZIE/Ib TPEICKA3bI-
BAET PA3HOE PACMIPEIEIEHUE TEMIIEPATYP-
HBIX (IYKTYaluH B 3aBUCHMOCTH OT UX yT'-
JIOBOT'O pa3Mepa. OKa3a10Ch, YTO OOJbIINE
U Maible (PIYKTYyalluH UMEIOT OJUHAKOBYIO
amrnTygy. (OTCTYyIIEHHAA OT 3TOTO Mpa-
BIJIA HAGIOJAIOTCS TOJIBKO [P OUYEHD Ma-
JIBbIX MQ,CI_HT2169.X, B KOTOPBIX U3HAYA/IbHbIC
OTKJIOHEHUST U3BMEHWINCH T10/T JICUCTBUEM
60J1e€ NIO3/IHUX MIPOLIECCOB.) B nHAIM-
OHHBIX MOJIEJIAX 3TO PACHPEAETEHUE BOC-
MPOM3BONUTCS C BBICOKOH TOUYHOCTBIO. BO
BpeMst MH(ISLINN KPUBU3HA IIPOCTPAHCTBA
U3MEHSIACh OTHOCUTEIBHO MEJJIEHHO, TAK
9TO (DIYKTYallUd PA3IUYHBIX PA3MEPOB
BOBHUKWIN B TIOYTU OJUHAKOBBIX YCJIOBH-
s1x. COITIACHO OOEHM CTPYHHBIM MOJICTISIM,
KPUBU3HA MEHSIACH OBICTPO. B pesyisrare
AMITUTUTY]A MEIIKOMACIITAOHBIX (DIIYKTya-
UM YBEJIMYUBAIACDH, OMHAKO JIPYIHE MIPO-
LIECCHl YCUIMBAIU KPYIHOMACIITAOHbBIE
OTKJIOHCHMSI TEMIICPATYPbI, BIPDABHUBAS
oblee pacnpeeneHue. B aknmupormuyaec-
KOM CLIEHAPHUU 3TOMY CIIOCOOCTBYET JIO-
MOJIHUTETBHOE MIPOCTPAHCTBEHHOE U3MeE-
pEHME, PA3IEIIONIEE CTATKUBAIOIINECS
MEMOpaHbL B NIpEIB3PLIBHON CXEME 3a
BBIPABHUBAHUE PACIIPEIETICHUS (DIyKTya-
LM OTBEYAET AKCHOH — KBAHTOBOE MOJIE,
CBSI3AHHOE C WIaTOHOM. Kopoue rosops,
BCE TPU MOJIENIN COLTIACYIOTCS C PE3Y/IBIa-
TAMU HAOJTIOCHUI.

B-tperpbnx, B pannen Bcenennon
TEMIIEPATYPHBIE BAPHUAIIUN MOIJIM BO3-
HUKATb M3-32 (UIYKTyalluit IVIOTHOCTU
BEIECTBA U M3-32 CJIAOBIX KOJIECOAHUH,
BBI3BAHHBIX I'DABUTAIIMOHHBIMK BOJIHA-
M. [Tpy nH@IAIMN 06€ NPUYUHBI UME-
10T O/IMHAKOBOE 3HAYEHUE, A B CLIEHAPH-
AX CO CTPyHAMU OCHOBHYIO POJIb UI'PAIOT
BapUAHU INIOTHOCTH. rpaBI/ITZ{L[I/IOHHbIC

AOMNOAHUTEABHAS AUTEPATYPA

BOJIHBI JIOJIPKHBI ObLUIM OCTABUTH CBOM OT-
[IEYATOK B MHOJIAPU3ALNHN PETUKTOBOIO
U3Iy4eHUs. BO3MOXKHO, B OyAyLIEM €I'O
yIaCTCA OOHAPYKUTh C IIOMOMIBIO KOC-
MHUYECKUX OOCEPBATOPHUH, TAKUX KaK
cnyrHUK «[Imank»> EBPOIIENICKOro Koc-
MUYECKOI'O aT€HTCTBA.

YerBepTas NMPOBEPKA CBA3aHA C pac-
npezaeneHueM uaykryanuin. B nnados-
LIMOHHOM H 3KIIHMPOTHYECKOM CII€HA-
PHAX OHO OIIUCBIBAETCS 3AKOHOM laycca.
BmecTe ¢ TeM NPeaB3PbIBHASL MOJIEND JJO-
IIyCKAET 3HAYUTEIbHbIE OTKIOHEHHUS OT
HOPMAJIBHOI'O PACIIPEE/ICHUS.

AHAIN3 PETMKTOBOTO U3My4CHUA — HE
€IMHCTBEHHBII CIIOCOO MPOBEPUTDH PAC-
CMOTpEHHBIE Teopun. CIIEHAPUI C IITO-
XOU 10 BoibIoro B3peiBa MOAPA3yMeE-
BA€T BO3HUKHOBEHUE CIIYIAHHOIO (hOHA
TPABUTALIMOHHBIX BOJIH B HCKOTOPOM
JINAMIA30HE YACTOT, KOTOPBI B OYyIEM
MOJKHO GyZIeT OOGHAPYKUTH C ITOMOIIIBIO
I'PABUTALIMOHHBIX O6CcepBaTopuil. Kpome
TOT'O, TIOCKOJIBKY B CTPYHHBIX MOJC/IAX
U3MEHSETCS JUIATOH, TECHO CBS3AHHBIN
C JICKTPOMATHUTHBIM ITOJICM, UM obenum
JIOJZKHBI OBITh CBOMCTBEHHBI KPYITHOMAC-
mTabHbIE (PAYKTYAITUA MATHUTHOT'O ITOJIA.
He HUCKII0UEHO, 4TO UX OCTATKU MOKHO
OOGHAPYXUTD B IFAJIAKTUYECKUX U MEXKTa-
JTAKTUYCCKHUX MATHUTHBIX ITOJIAX.

Tak KOTI/Ia JK€ Ha4asaoch Bpems? Hayka
[IOKA HE JIAET OKOHYATEIBHOI'O OTBETA.
U BCe 7K€ COITIACHO JIBYM MOTEHIIMAIBHO
MIPOBEPAEMBIM TEOPUAM Bcenennasa —
4 3HAYUT, U BPEMsI — CYLIECTBOBAJIA 3a-
J1o1ro 10 Bosbiioro B3pbiBa. Eciin oguH
M3 3TUX CHCHAPHEB COOTBCTCTBYECT HC-
THUHE, TO KOCMOC CYyHIECTBOBAJI BCEI/IA.
BO3MOKHO, O/IHAK/IBI OH CHOBA KOJLIAIl-
CHPYET, HO HE MCYE3HET HUKOra. M

* The Elegant Universe. Brian Greene. W.W. Norton, 1999.

* Superstring Cosmology. James E. Lidsey, David Wands and Edmund J. Copeland in
Physics Reports, Vol. 337, Nos. 4-5, pages 343-492; October 2000. hep-th/9909061

» From Big Crunch to Big Bang. Justin Khoury, Burt A. Ovrut, Nathan Seiberg, Paul J.
Steinhardt and Neil Turok in Physical Review D, Vol. 65, No. 8, Paper no. 086007; April 15,

2002. hep-th/0108187

* ACyclic Model of the Universe. Paul J. Steinhardf and Neil Turok in Science, Vol. 296, No.
5572, pages 1436-1439; May 24, 2002. hep-th/0111030

* ThePre-BigBang Scenarioin String Cosmology. Maurizio Gasperiniand Gabriele Veneziano
in Physics Reports, Vol. 373, Nos. 1-2, pages 1-212; January 2003. hep-th/0207130

BoMmupe Hayku

31



JKOHOMUYHOCMb

BOAOPORHOTO TOMAHS

MaTbi0 Beaba,

B rmills
windmi
aka hygf:ﬁ'_%?.rr:s)
eplacing tricity
rFor eleciifoan? |

it




MOXXHO A OBecneynTb TPAHCTOPT HEOOBXOANMBIM
KOANYECTBOM TOMAMBA?




JHEPTHS

KK MOXHO COKPATUTb OOBbEM UCIMOAL30OBAHMS HEePTU
N obecnedyntb TPAHCMNOPT HEOBOXOAUMBLIM KOAMYECTBOM

TOMAMBQA?

Ocenpio 2003 1. mpesuzgent CIIA
O6BSABHI O MNPOTPAMME IO CO3/d-
HUIO aBTOMOOWJISI HOBOTO IIOKOJIE-
HHUA. AJIMHHUCTPALUA TOTOBA IIO-
TPATUTh HA IIPOCKT, I'JaBHASA 3a7a4a
KOTOPOTO — OCTAHOBHUTBH 3arpsi3HeE-
HHUE OKPYXKAIOWIEN CPEAbl U CHU3UTDH
3aBUCHUMOCTB CIIA OT mMHopTa 3HEP-
roHocurenei, $1,7 mupa. He mpomio
1 JIBYX MECCSIICB,
Toyota npennoXuia Cpasy JBE MO-
penn apromoo6bunsa. Ilepsasg — ceganH

KdK KOpIiopanusa

C TUOPUJHBIM CHJIOBBIM AaIPETATOM,
COCTOSIMIUM M3 JIBUTATENS] BHYTPEH-
HEro CropaHus U 23JEKTPOMOTOpA
C AKKYMYJIATOPHBIMU  OaTapesMu.
Bo Bpema paboThl JBUTrATENA 3TOTO
aBTOMOOMISL B arMocdepy Ionaaa-
€T BJIBOE€ MEHBIIE BPEJHBIX BEIIECTB
(npu pacxoje 5,61/1000 km npobe-
ra). Bropaa mojenp — BHEAOPOKHUK,
OCHAIIIEHHBIN 3JIEKTPUYECKUM MOTO-
pPOM M BOJOPOJHBIMU TOIUIMBHBIMH
6arapeaMu. ABTOMOOWJIL BBIOPACHI-
BA€T B aTMOC(EpPy BOJY, CPABHHUMYIO
no yucrore ¢ Ilepoe.

B 3aBUCHMOCTH OT TOTO, KaKOH
oyner
M3BECTHO, IO KAKOMY IIyTU NOHAET

U3 BAPHUAHTOB IIPECIIOYTYT,

ABTOMOOWJIECTPOEHHUE B OJIMKANIINE
roasl. II0 MHEHUIO CIELIUAIMCTA KOP-
nopanun 1oyota Pobepra Bummepa
(Robert Wimmer), OTBET I aME€PHU-
KAaHIIEB MIPO3BYYdJl COBCEM HEOXKMU/IAH-
HO: aBTOMOOHU/IN IPAKTHYECKU PABHO-
LIEHHBI.

Bummep, Kak M OOJBUIMHCTBO 3K-
CIIEPTOB, PACCMATPUBAET BONPOC 3a-
I'PA3HEHUST ATMOCKHEPDI BBIXJIOIHBIMU
ra3aMyu KOMIUIEKCHO, T.€. YUHUTBIBAIOT-
Csl HE TOJIBKO BBIOPOCHI aBTOMOOWIIS,
HO U 3arps3HEHUs, KOTOPBIE COIPO-
BOXKIAIOT IIPOU3BOJCTBO U XPAHEHUE
TOIUIMBA. C TOI TOYKH 3PEHUA TAKHAE
MPEUMYIIECTBA BOJOPOJHOIO TOIM-
JINBA, KAK BBICOKAA 3PQPEKTUBHOCTD
U 3KOJIOTUYHOCTb, HE OECCIOPHHBI.
ITo MHEHMIO CIELMATHUCTOB M3 MH-
HUctepcTBa aHepretukn CIIA, aBToO-
MOOHU/Ib C BOJOPOJHBIM JBHUI'ATEIEM
HAHECTH BPEJ OKPYXKAIOUICH
cpejie, a CPOKMA pPeannu3allui MPOEKTa

MOXKET

OB30OPbl: SKOHOMWUYHOCTb BOAOPOAHOIO TONAUBA

* [lo cBoen 9ddEKTUBHOCTN ABUTATEAL C BOAOPOAHBIMY TOMAVBHBIMW BATAPESIMM
B ABQ POI3C MPEBOCXOAUT ABUrATEAB BHYTPEHHETO CTOPaHMS. B npoLecce ero pao-
60Tbl B aTMOChEPY BbIOPACHIBAETCS YNCTAS BOAC.

* B npupoAe BOAOPOA B YACTOM BUAE HE CYLLECTBYET. Ero moAyyeHve Tpebyet
GOAbLLMX 30TPAT 9HEePrnm. ECAM oHa ByAET MOCTYNATh OT TOAAMLMOHHBIX MCTOY-
HWKOB SAEKTPO3HEPI K, TO KOAMYECTBO BPEAHbBIX BEIGPOCOB B ATMOCHEPY HE

YMEHbLUNTCS.

* BoaOpOA HE MOXET PACCMATPMBATLCS KAK YHNBEPCAABHBIN MCTOYHUK SHEPTNN.
* ABTOMOBUABbHbIM TPAHCMOPT — MOCAEAHWM STAM OCBOEHMS STOrO TOMAMBA.

COIIOCTABUMBI C MEPCIEKTUBOI MOJe-
Ta dYeJOBEeKa Ha Mapc. B orinune
OT HErO, y TPAHCHOPTHOTO CPEACTBA
C THGPUIHBIM JBUTATEIEM €CTh OJHO
HEOCIIOPHUMOE IPEHUMYIICCTBO: OH BBI-
IIyCKACTCSI CEPUMHO, M HET HEOOXO-
JUMOCTH TPATUTb BPEMS HA CO3/aHUC

MHMPACTPYKTYPHI.
Ha coBemanuu, IIPOXOAUBIIEM
B HOsA6pe 2003 1. ¢ y94aCTHUEM MUHU-
CTPOB DHEPrEeTUKHU 14 CTpaH U npej-
crasurtenein EC, MHMHHUCTD 3Hepre-
Tuku CIIA Coencep Ab6paxam 3a-
SIBUJI, YTO BHEAPEHUE BOJOPOJHO-
IO TOIUIMBA COBEPIIUT PEBOJIOLHIO
B 3Hepretuke. ExennesHo 200 muH.
AMEPUKAHCKHUX aBTOMOOWIEN IIOT-
pebmsaor 2/3 or 20 MiuH. 6appenen
HedTH, nepepabareiBacmon B CIIIA.
ITo muenuio npesugenTa CHIA JIxop-
Joka Dyma, B TaKOH CHUTyallUU BO-
JIOPOJJHOE TOIUIUBO IOMOJKET H30a-
BUTb OOIIECTBO OT 3IHEPreTHUYECKUX
npobseMm. OJHAKO MEPEXOJ HA HEro
TpeOyeT CYIECTBEHHBIX WHBECTHIINM,
a4 YJIY4IICHUE 3KOJOTHYECKON O6CTa-
HOBKH HE I'dpaHTHUPOBAHO. EjnuHwuia
MOIITHOCTH, IIOJIYYEHHAsI Ha BOJO-
popHoM TomuBe, B 100 pa3 popo-
JK€, UYEM Ha JBUTATEIE BHYTPEHHETO
cropanus. IIpu CyImECTBYIONIUX TEX-
HOJIOTHAX II€HA Ha BOJOPOJ/HOE TOI-
JIMBO B IISITh Pa3 IPEBBINIACT CTOU-
MOCTh 6eH3uHa. He Haj0 3a6bIBATH
O TOM, YTO JUISl IIOJYYEHUSI YHUCTOI'O
BOIOPOAA MOTPebyeTCca OGObIIOE KO-
JIMYECTBO 3IHEPIUM, 4 €€ BBIPAOOTKA
IIPUBEJET K 3aTrPI3HEHUIO OKPYKAIO-
meld cpeabl. [Ipo6aeMaTUUHBl TAKOKE
XPaHEHHE M JIOCTABKA €ro /IO IOT-
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TOYOTA

JHEPTHA

ECAV NpuHSITE BO BHUMAHWE BEChH LKA MPOMU3BOACTBA U MOTPEBGAEHWSI BOAOPOAHOIO TOMAMBA, TO OKAXKETCS, 4TO Toyota Prius
(MpQaBbIVi PUCYHOK) C TMBPUAHBIM ABUTATEAEM B NPOLLECCE SKCMAYATALIMM HOHECET MEHbLLIE BPEAQ OKPYXKAIOLLEN CPEAE, YEM
ABTOMOBUAbL SUV (AEBBIV PUCYHOK) TOW XKE KOPMOPALMK, HO C BOAOPOAHBIM ABUTATEAEM.

peburesi, MOCKOIbKY U30€XKATh yTed-
KM T'a33d, HONAJAIoNEro B arMmocdepy,
HEBO3MOJKHO.

Kak ero noayyarb
V BOZOPOJHBIX TOIUIMBHBIX 6Oarapei
€CTb Psifl IPEUMYIIECTB. BO-NIEPBBIX, BO
BpEMsI IKCIUIyaTallud OHHU HE 3arpss-
HAIOT OKPYKAIOIIYIO Cpejly. BO-BTOPBHIX,
BOJIOPOJ] B YHUCTOM BHJIC MOXET OBITh
IIOJIy4E€H M3 Pa3JIMYHOIO CHIPbS, B OT-
JIMYUE OT VIV, KOTOPBIM JIOOBIBAIOT
U3 NPUPOJHON CPEAbl, WIN JU3EIbHO-
IO TOIIMBA, OOPA3yIOUIEroCs MpH Iie-
pepaborke HedTn. B cBOGOAHOM BHC
BOJIOPO/] HA 3eMJIe HE BCTPEYAETCA, HO
€ro COEJUHEHUS IHPOKO HCIHOIb3YIOT-
Cs B IIPOLIECCAX MOJTYYEHUS DIEKTPO-
sHeprun. [To muoenuio JIsBuaa lapmana
(Davida K. Garman), creuuaaucra o
BO30OHOB/ISIEMBIM HCTOYHHKAM 3HEP-
I'MH, <«IIPEJIECTh BOAOPOJA — B €IO MHO-
rooopa3nm».

OfMH U3 CIOCOOOB TIOJMYYCHUS BO-
aopoja  —
cmp. 44). B KayeCTBe NCTOYHUKA JJICKT-

IEKTPOINU3 BOABL (CM.

PHYECKOM HEPTUM I TOJIyYCHUA BO-
JIOPOJJa MOYKHO HCIIOJIb30BATh COJHEY-
HBIE 0aTapEH, BETPSIHBIC I'€HEPATOPHI,
TUJIPOIIEKTPOCTAHIIMU U ATOMHBIE De-
AKTOPBL. YUYEHBIE CTPEMATCA MOIYIHUTh
BOZIOPO/T M3 OMOMACCHl C IIOMOIIBIO
MUKPO6OB. B despane 2004 r. yueHble
MMHHECOTCKOTO YHHUBEPCUTETA U YHU-

Bepcutera Ilatpaca (I'penuss) oOBSIBU-
JX O CO3JaHUU PEAKTOPd, IIPOU3BO-
JUIIIETO BOJOPOJ, U3 3TAHOAA M BOJBL
K cokaneHHuI1O, TPOMBIIUIEHHOE POU3-
BOJICTBO — BOIIPOC JAJIEKOI'O OYAYLIETO.
O[IHQ.KO CaAMBIM JICHICBBIM HMCTOYHHUKOM
3JIEKTPUYECKON JHEPTUU JJIA TPOU3-
BOJICTBA BOJIOPOZA OCTAIOTCSI JIEKTPO-
cra"uu. Ho 3TO MOMXET HOBIEYb 32
COOO¥ YBEIMYEHHE BBIOPOCA JIBYOKUCH
yrjaepoga B arMocdepy.

CpIppEM I IIOJYYCHUsSI BOJOPOAA
MOTYT OBITb HNPHUPOJHBIN Ia3, META-
HOJI WIM YIJIEBOJJOPOJIHOE TOIUIUBO.
Ecnu mpupojiHelil ra3 o6padoTrarth ma-
pOM B PEAKTOPE, TO OH PaACHAACTCS
Ha BOJIOPOJ] U JIBYOKMUCH yriepopa. He
JIYYIIE€ JIM HCIOJIb30BATh IIPHUPO/HBIL
raz g BBIPAOOTKH 3JIEKTPOIHED-
T HA TEIIOBBIX BJICKTpOCTZ{HL[I/IHX?
CyIeCTBYIOIIME TEXHOJIOTHU TO3BOJIS-
10T NOBBICUTH KIIJl 371E€KTPOCTAHIINH,
paboTaromux Ha rase, — a0 60%, B TO
BpeMs Kak KIIJ[ yroabHOTO aHajaora
cocrasngeT 30%. B TO Xe Bpema npu
CKUTAHUM Ta3a B aTMOC(EpPy BbIOpa-
ChIBACTCA B [1BA pa3a MCHbBIIC [JBY-
OKHMCH VIJICPO/Jd, YCM IIPpHU CXKHUI'dHUUN

OB ABTOPE:

yoist (53 u 96 kr Ha 293 kBr-4). [Ipu
UCIONB30BAHUU T'a3a (B IIEPECUETE HA
1 KBT-4 27IEKTPO3HEPIrUU) B OKPYXKa-
IOIIYIO CPEZly BBIOPACHIBAETCSI B UETbI-
pe€ pa3a MEHBIIE JIBYOKHCHU YIJIEPOJA.
B wrore nenmecoobpasHee UCIOJIb30-
BATb A3 Ul INPOM3BOJACTBA 3JIEKTPO-
9HEPIUM, 4 HE IePepadaATBIBATb €ro
B BOJOPO/I.

Certuyac meHee 50% 3JICKTPO3HEPIUN
B CHIA BbIpAaGATBHIBAETCA HA 3JIEKT-
POCTAaHLIMAX, IOTPEOISAIONIUX yTOJb,
20% — ra3, U OCTAIBHYIO 4YaCThb AAIOT
ATOMHBIE U T'H/IPOINEKTPOCTAHIIUU.
Jlaske ecnu MPOM3BOJACTBO BOJOPO/A
YBCIIUYUTCA, €O TIPUMCHCHUC B TOII-
JIMBHBIX 06aTapeax MOKET OKa3aTbCA
HeapdexkTupHbIM. [Ipodeccop Hpio-
MOPKCKOTO TOPOJICKOTO  KOJIIE/KA
Paynp Iunnap (Reuel Shinnar) npen-
JIAraeT UCIOJIb30BATh BOJOPO/ B IIPO-
1IECCAX BOJJOPOJHOTO KPEKHHIA, YTO
COKOHOMUT JIO 3 MJH. 6appencil He-
CI)TI/I CKCAHCBHO M IIO3BOJIUT IIPOBO-
JUTh 6ojee TIIyboKylo NepepadboTKy
CBIpON He(dPTHU U NOTPEOIATH €€ Ti-
JKCIBbIC @paKL{I/IH Ui IIPOU3BO/CTBA
6eH3UHA. 4

Martblo Beaba (Matthew L. Wald) - koppecnoHaeHT razeTs «<Hbto-lopk Tanmc», 3aHnMa-
IOLLMINCS NPOBAEMAMM SHEPreTnKm ¢ 1979 roaa.
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JHEPTHA

SHEPTETUMECKAS 2PPEKTUBHOCTb PA3SAUYHbIX BUAOB TONAUBA

DPDEKTUBHOCTb TOrO UAM MHOTO BUACQ TOMAMBA 3AKAKOHOETCS HE TOALKO B KIMA OBTOMOBUAS, HO M1 B 3ATPATAX HA €ro MPOM3BOA-
CTBO. ECAM y4eCTb 3aTpAThl SHEPTNN HO AOBBIYY HEDTU, ee NepepabOTKy B OEH3NH, TOAHCTOPTUPOBKY M MCMOAb3OBAHNE, TO
MOAYYOETCS], YTO ABUFATEAb BHYTOEHHETO CropaHMsl Goaee 3ddPEKTUBEH, HEM BOAOPOAHIN.
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Tvn TPAHCNOPTHOrO CPEACTBA ©
CKOAbKO CTOUT? HOT'O CPEACTBA HA T430BOM TOIUIMBE.  3AKIIOYEHHOHN B CBIPbE, IPU TUAPO-

Ecin monydyenune Bojgopopa — JI0PO-
roe yJOBOJbCTBHEC U OHO 3arps3HICT
OKPY’KAIOIIYIO CPeay,
TOIUJIUBO OBITH ITOJIC3HBIM?

MOXET JIK1 3TO

IIpu cropanuu 1 Kr BOZOPOAA BbI-
JICJIICT CTOJIBKO YK€ dHEPTUH, CKOJIBKO
4,51 mpupoHOro ras3a. B TO Xe Bpe-
M 3(PEPEKTUBHOCTD JBUIATENSA BHYT-
PEHHETO CrOpaHMs M JIBUI'ATCISA C BO-
JIOPOAHBIMHA OATAPEAMHU CYIICCTBEHHO
OT/IIMYAIOTCA. B  OOGBIYHOM CHIIOBOM
arperate OCHOBHAag YaCTh 3JHCPTUU
BBIOPACBIBAETCSL B aTMocdepy uepes
BBIXJIOIIHYIO TPYOy, a TAKKE HJET Ha
IIPEOJIONIEHUE CWIBl TPCHUS B PA3IHY-
HBIX y3/1aX. M CTOPOHHUKH, U NPOTUB-
HUKH BOJIOPOJIHOTO TOIUIMBA COIJIAINA-
IOTCSI C TEM, YTO paboTa aBTOMOOWIIA
C BOJOPOAHBIMU 6aTapesMu B /B4
pasa apdeKTUBHEE, YEM TPAHCIOPT-

(B Tom cnywae, ecnmu 6aTapen UCIOIb-
3YIOTCS /11 AJIEKTPOCHAGKCHUS TIOME-
meHu, KITI MOKeT ObITh EIE BBIIIE,
MOCKOJIBKY OTBOAMMBIM TEIJIOM MOXK-
HO HarpesaTb BOJAY.)

Ha Bcex 3Tamax MHOJAy4YeHHs U MC-
MOJIb30BAHUA JTIOOOT'O TOIJIMBA BO3HU-
KAaIOT TIOTEPU Y4aCTH €TO NEPBOHAYAIb-
HOWU 3Heprum. [IepBbIN 3TANl aHAIN3a
3(PPEKTUBHOCTH UHKEHEPHI HA3BIBAIOT
1O XPAHWIHIIA», KOTOPBIN OAPA3yMe-
BACT IOTEPU TEPBOHAYATBHOI 3HEP-
TUH [PU IPOU3BOJACTBE U IIPHU TPAHC-
NOPTHUPOBKE. 10 JaHHBIM YIIpaBlIeHUA
10 3(PEPEKTUBHOCTU HCIOJb30BAHUS
SHEPIrUM U BO3OOHOBJIAEMBIX MUCTOY-
HUKOB 3HEPIUM MMHHCTEPCTBA 3HEP-
retuku CIIA, Ipy HOMYy4EHUU BOJO-
pofa M3 NPHUPOAHOTO Tra3a TEPAETCA

g0 40% TepBOHAYATBHOM 3HEPTUH,

m3e — a0 78% suepruu. Hecmorps
Ha HH3KYIO 3()MEKTUBHOCTb 3TOTO
METO/Ja, OH IIOJIy4MJI HIMPOKOE pac-
[IPOCTPAHEHUE, MOCKOJBKY BOAOPOJ
IIPOU3BOIUTCSL B TOM JKE€ MECTE, IZIC
MPOUCXOAUT €ro norpebienue. B to
JK€ BPEMsI HAYMHAS CO CTAJAUH JIOOBI-
yu HedTH, €€ IepepadbOTKH, MOIyde-
HHUSl OEH3UHA U TPAHCIIOPTHPOBKU Ha
OEH303ANPABOYHYIO CTAHIHIO IOTEPU
COCTaBJISIIOT TOJIBKO 21%. A p0ObIBASK
NPUPOJHBIA '3 U IEPEKAYUBASL €r'O
[10J] JaBJICHUEM B EMKOCTH [yl Xpa-
HEHUsA, MBIl TEPAEM TONBKO 15%.
Bropon aran aHaimsa Ha3bIBACTCA
«OT 6aKa g0 kKoJsec». OH HAYUHAETCH
C 3aIpPaBKU ABTOMOOWIS W 3aKaAHYM-
BAETCHA, KOIJIA aBTOMOOWIb TPOTA€TCA
c mecTta. B urore — 85% nepsoHavasb-
HOI 3HEPIUH MCIOJb3YETCS BIYCTYIO.
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LUCY READING; SOURCE: DEPARTMENT OF ENERGY

JHEPTHA

[TO MHEHMIO CNeuMaAnCTOB, MPEAECTb

MHOrooopa3nu.

BOAOPLOAQA — B €lo

Bopopoaxeie 6atapen mpeo6pasyoT
B IIOCTYHATENIbHOE ABMKEHHUE ABTOMO-
ounsa 37% csoeit aHepruun. Ilpu npo-
HU3BOJCTBE BOJOPOJA W3 NPHPOJHOTO
raza INOTEPHU COCTABIAIOT 78%. Ecnm
B KAYECTBE CBIPbsl UCIOJb3YIOT YI'OJb,
Ha CTaJUHU NePEPabOTKU OT MIAXTHL JO
0aKka OHHU COCTaBIAIOT 78%, a B pe-
3YJIBTATE AOCTHUTAIOT 92%.

Bomm Punmen (Wally Rippel) — un-
JKeHep KoMmmanuum Aero Vironment,
Oasupyromerics B KanmudopHuy, npu-
HUMQJI y4aCTHE B CO3/IaHUH 3JIEKTPO-
Mob6unsa EV-1 xopmnopauumn  General
Motors 1 caMoJsieTa C 3NICKTPUYCCKUM
MOTOPOM, MPEMJIArAET B3IJIAHYTb Ha
npobnaemy wuHaue. IIo ero pacueram,
HUCIOIb30BATh  JIEKTPOIHEPTUIO IS

MO/3APAIKA 6aTAPEH 3TIEKTPOMOOHUIICH
B TpU pasa 3(PEKTUBHEE, YEM HAIIPAB-
JIITh €€ Ha IOJIyYEHUE BOJOPO/A.

Bce 31O JIOKa3bIBAE€T, YTO HET CMBIC-
JIA TPATUTb JIEKTPOHEPIUIO HA IIPO-
MU3BOZACTBO BOZIOPOJA, KOTOPBIH OyaeT
B JIAJIbHEHIIIEM WCHOJb30BAH B 0OaTa-
peax Ui IONMydeHust ee ke, B 1o ke
BpEMA €CThb CMBIC/ ITOUTH TIO MyTH, Ka-
3QI0Ch 6bl, MATO3((PEKTUBHBIX IIPEOO-
pa3oBaHu. Bce 1eno B 9KOHOMUYECKOM
LE1€ECOOOPA3ZHOCTU. XOTSl TOJIYYEHUE
BOZIOpOAA  —
BCEIrJjd MOKHO IOJTyYHUTDb 3JIEKTPOIHEP-

3HEPIOEMKHIT TPOIIECC,

TUIO II0 MHMHHMAJIbHBIM IICHAM.
IIpesupenTt komnanuu Proton Energy
Systems Bansrep WIpenep (Walter

Schroeder) 3aHUMAeTCA MOPOU3BOJ-

CTBOM OOOpYIOBAHUS MJIA IJIEKTPO-
nn3a. OH CYUTACT, 9TO C SKOHOMH-
YECKOU TOYKH 3PEHUSA Y BOAOPOAHOTO
TOIIMBA €CTh Oy/IyIiee.

Kak TpaHcnopTupoBaTh
BOAOPOA?
Ha 6a3e CymecTBYIONEH 3HEPTeTHUKU
CJIOKHO CO37]aTh BBICOKO3((PEKTHUBHOE
IIPOU3BO/ICTBO JICHIEBOTO U JOCTYITHO-
IO BCEM BOJIOPO/d, HO €CIH HCIOJIb-
30BATb BO30OHOB/IIEMBIE UCTOYHHUKUA
SHEPIUH, TAKUC KAK BETPSIHBIC I'€HEPA-
TOPBI U COJIHEYHBIEC 0ATAPEU, TO ITOTO
MOJKHO JIOOUTBCS.

ITo MmHenHuro wurmxeHepa Iapmana
(Garman), B TOM CJIy4de, €CJIU KU-
JIOBATT-4YAaC 3JIECKTPOIHEPTUU OT )

ABTOMOBWUABHBIE BbIBPOCHI

BbIBPOCHI 3ArPSI3HSIFOLLLAX
BELLLECTB B ATMOCHEPY
30BNCSIT OT KOHCTRYKUNM
ABUTATEAS M BUAO TOMNAMBA.
Camu no cebe aBTOMOBU-
AN C BOAOPOAHBIM ABUTO-
TEAEM HEe HOHOCSIT BpeAd
OKPY)KQAIOLLLEN CpeAe, HO
MPOM3BOACTBO TOMAMBA
AN HAX HOHOCUT GOAbLLIN
yuwepb npupoae, Yem
TPAHCMOPTHbIE CPEACTBA
C ABUrATeAEeM BHYTPEHHEro
cropaHms. (Mo pacyetam
MWVHWCTEPCTBA SHepre-
TNKW, MICMNOAb3OBAHNE
STAHOAQ, NMOAYYEHHOToO

13 3AQKOB, HE NMPUBOAUT

K KOHUEHTPALNN ABYOKNCH
YIAepOoAQd, TAK KOK HOBble
MOCEBbI AOHHbBIX KYABTYD
MOTAOLLQIKOT 3TOT ra3 B NMPO-
Llecce CBOero pocta.)

TUN TPAHCMOPTHOTO CPEACTBA

HQ CXXATOM MPUPOAHOM rase

MeTaHOAOBbIE TOMAVBHBIE

OTAHOAOBbIE TOMAVBHbBIE

BoAOpOAHbIe TONAMBHbIE

BoAOpPOAHbIE TOMAVBHBIE
Barapen (3AEKTPUYECKMIA LUKA)

BeH3nHOoBbLIN ABUTATEAL

BHYTPEHHEero CropaHus

AMN3EAbHBIN ABUTATEAD

ABUrateAb

HQ CXXATOM BOAOPOAE

BeH31HOBBIN TMOPUAHBIN

ABUrATEAD

AV3eAbHBIVI TUOPUA,

BeH3HOBbIE TOMAMBHbIE
6arapen

6arapen

6atapeun

6arapewn (MPSMON LMKA)

L ABTOMOGWABHbIE BbIGPOCHI

- TonAVBHbIE BEIGPOCHI

I
100

o —

BbIGpOCHI NAPHUKOBOrO rasd (rpaMm HA 1,6 KM)

200 300 400 500

I [ I
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JHEPTHA

BoAOpPOA BOVMAET B HALLY MOBCEAHEBHYIO »XW3Hb. B nepsyto
oyepeAb BOAOPOAHBIE TOMNAMBHEIE SAEMEHThLI MOSIBSITCS B COTOBbLIX

TEAEPOHAX U NMNepPCOHAAbHbIX KOMIMbKOTEPLAX.

BETPOBOI'O T€HEPATOPA OYAET CTOUTh
3 [eHTa, TO ILEHbl O6EH3WHA U BOJO-
poza OyayT COMOCTaBUMBL B paiioHax
MoHTaHBl U JJAKOTBI IIOCTOSIHHO IYIOT
BETPBI, U 3/1ECh MOXKHO ObUIO OBl IIO-
JIy4aTh JEMEByIO0 3Hepruro. OJIHAKO
HELEJIECOOOPA3HO IIEPEABATh €€ U3
CTOJIb OTAAJICHHBIX M MAaJIOHACCIICH-
HBIX MECT B 60jice OOKHUTBIC PAIOHHI,
IIOCKOJIbKY OOJIBbIINE PACCTOSIHUS TIPE]-
[OJIATaIOT €€ IOTEPH. MOKHO OBLIO
OBl BOCIIOJIB30BATHCSI TPYOOIIPOBOJOM,
MPOJIOKEHHBIM U3 JJaKOTHI JO YHKaro,

HO TPAaHCIOPTHPOBKA BOAOPOJA TIO-
pAa3/10 CIOKHEE, YEM MPHUPOAHOTO Ia3a,
T.K. OH OOJAaJa€T HHU3KOH IMJIOTHOCTBIO,
€ro HEOOXOJUMO CKaTb, 4 3TO Kpaii-
HE CJOXKHBIA M 3HEPIOEMKHUH IIPO-
1ecc. MOXXHO HE CKHMATh, HO B 3TOM
CIydae JuaMerp TPyObl JOJLKEH ObITh
TAKHUM K€, Kak (ro3espk aspobyca.
HccnenoBanusi, IIPOBENCHHBIE YYE€HBI-
MU U3 EBpOIBI, NMOKA3aIH, YTO CXKa-
TBIIL 1O 790 armocdep BOAOPOJ HMeE-
€T B TPU pPa3a MCHBIIEC SHEPIUH, YCM
METAaH — IOJ TEM K€ JABJICHUEM.

B emkocTH, B KOTOPOI TIIEPEBO3UT-
cs1 2400 Kr OpUPOAHOIO Ia3ad, MOXK-
HO TPAaHCIOPTHPOBATH TONBKO 288 KI
BOAOPOAA (€CIM OHU HAXOLATCSA IO
OJHUM U TEM >X€ JaBieHueMm). OguH
OEH30BO3 3ampaBUT B 15 pa3 6Goiblie
TPAHCIIOPT4, YEM OAMH aBTOMOOHJ/Ib
C BOJOPOJHBIM TOIIMBOM.

B JKHIKOM COCTOSIHUM BOAOPO] 3d-
HUMA€T OOBEM B TPU pa3a OOJIBLINH,
4eM OCH3UH, HO /IS TOTO, YTOOBI IIpe-
BPATUTb €I0 B JKHUJKOCTb, TPeOyeTcs
CJIO)KHOE OOOpYAOBAHUE U OOJIBIIHC

NMOAYYEHUE BOAOPOAA

CyLLEeCTBYIOT ABO PA3ANYHBIX METOAQ MOAYYEHNS BOAOPOA-
HOTO TONAMBA. [MAPOAN3 BOAbI C MOMOLLBIO SAEKTPUYECKO-
ro TOKA NpeBpaLLaeT MOAEKYAY BOAbBI B YACTbLIM BOAOPOA,
1 KMCAOPOA. Ha KaTOAE COBUPAKOTCS ATOMbI BOAOPOAQ,
A HAQ OHOAE — ATOMbI KUCAOPOAQ. 3ATEM ra3bl COOUPA-

SAEKTPOAU3

VICTOYHMK SHeprum

AHOA Katoa,

Kucaopoa Boaopoa

Boaa

IOTCS B CNELNAAbHBIE eMKOCTU. Bropor cnoco6 npeano-
AQTaeT UCMOAb3OBAHME METAHOAQ, KOTOPLIN NOCTynaeT
B KAMEpPY C KATAAM3ATOPAMM, A MPOUCXOANUT ero obpa-
60TKA BOASIHBIM MAPOM. B pe3yAbTaTe NOAy4OETCS YACTHIN
BOAOPOA.

NAPOBOW FEHEPATOP

BbInycKHOM KAHOA
TOMAMBHBIA KOHOA

CoKaTbI BO3AYX

Boaopoa
K TONAMBHbIM 6CITC]pe<;IM

EMKoOCTb AN COOPQ

MapoBasikaMepa  BoAOPOAQ

1 B Mupe Hayku
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JHEPTHA

TOT XXE BOAOPOA, HO B PA3HbIX OBBEMAX

3anNpPaBKA ABTOMOBOUAS TO30M,
AEryamwnm Bo BceneHHom, —
CAOXHQAS TEXHMYECKAS 3aAQ4A.
ABTOMOOGKAL NpoeaeT 400 KM,
MCMOAb3Y$ 4 KF BOAOPOAQ.

B a1OM MOCCE 3aKAIOHEHO
CTOABKO € 3HEPrun, CKOAbKO
M B 4 Kr 6EH3MHA, HO B CUAY TOTO,
4TO 3P DEKTUBHOCTL BOAOPOAC
BABOE BblLLE, AOCTUraeTCs TO-
KOW BbICOKMM MOKA3ATEAbL MPO-
6era. EMKOCT AAS XPOHEHMS
CXATOTO M XKMAKOTO BOAOPOAQ
CAULLKOM BEAVNKU. PO3AMYHbIE
COEANHEHWSI BOAOPOAC C Me-
TAAAQMM MO3BOASIKOT B PE3YAb-
TATE XMMNYECKOW PEAKLNN
MOAYHYQOTb TOMAMBO, HO TAIOKE

Mg,NiH,

LaNigH,
KnaKUIA BOAOPOA,
(Hxke 241°C)

CHKaTbI BOAOPOA

CoeAMHEHMS1 C METOAACMM (200 6ap)

SLIM FILMS; SOURCE: NATURE

TPeObyoT 3ATPAT SHEPTUM.

3aTPaTel dHEPruM. TpaHCIOPTUPOBKA
CKMDKEHHOI'O BOJIOPOJIa 60sIee KO-
HOMHMYHA, HO OHa TPeOYeT JOIOJIHU-
TENbHBIX 3aTpaT. Bce atm (paxTopsr
FOBOPAT O TOM, YTO IIPOHU3BOJICTBO
BO/IOPO/IA JIOJDKHO OBITh MaKCHMaJIBHO
HNPUOIMIKEHO K €ro HOTPEOUTEIISM.
Kpome TOro, OH JIETKO BOCILIAMCHSI-
ercsi. Bce mpoune ra3el HMEIOT MaKCH-
MAJIbHYIO U MI/IHI/IMaIIbHyIO KOHIICHT-
PpaIuo, Ipyu KOTOPOI IPOUCKOJIUT UX
Bo3ropanue. IIpupojHbIil Ia3 MOXKET
BOCIIJIAMEHHUTBCSI IIPH KOHIICHTPAIINHU
or 5 go 15%, a Bogmopon — OT 2 JO
75%, TIpU TOM, YTO JIII BO3TOPAHUA
TPEGYETCST TOPA3/I0 MEHBIIE SHEPIUU.
ITpolecc ropeHust BOAOPO/ia HEBO3-
MOKHO YBUJICTb. B MHCTpyKImsax NASA
HAIIMCAHO: BO3BMUTE METIY, IOJJHECH-
TE€ €€ K MECTY BO3IOPaHMS BOAOPO/A
U TIOCMOTPHUTE, MOABATCA JIN CJIC/bI
wiaMeHu. Marnxin Amupuauc (Michael
D.Amiridis) u3 VYuuBepcurTeTra mIrara
IO)xnaa KaponuHa CYUTAET, 4TO CTaH-
JIapThl 6€30IACHOCTH /I ABTOMOOU-
e ¢ BOJOPOJHBIMU TOIJIMBHBIMH
3JIEMEHTAMM [JJOJDKHBI OBITH TaAKHMH
JKe, KaK M JIUIA TPaHCIIOpTa C JIBUTaTe-

JIEM BHYTPEHHErO Ccropanus. IToaromy
HEOOXOMMO CO3AaTh OOOPYJOBAHME,
OOHAPYKUBAIOIIEE YTEUKY Ia3a.

PoAb BOAOPOAC

HecMoTpst Ha Bce IPOOIEMBI, BOJOPO]L
BOWUJIET B HAIy IIOBCEJHEBHYIO XKXU3Hb.
B cxopoMm BpemeHHn OH Oy/IE€T HCIOJIb-
30BATBCSL B TAKUX YCTPOMCTBAX, TJIE €I'O
noTpebeHne MUHUMAIbHO. B mepByio
ouepe/ib BOJIOPO/IHBIE TOIJIMBHBIE dJIE-
MEHTBI TIOSBATCS B COTOBBIX TeedO-
HaX MW MEPCOHAJIBHBIX KOMIIBIOTCPAX.
HMx ob6nagarenyd MOIyT 3aIUIATUTh
n $10 32 xBr-4u. batapeu MoOIHO-
CTBIO /IO 5 KBT-4 6yyT HUCIOIB30BATh-
CA B KWIBIX ITOMCIICHHAX. HpI/IﬂCT
BPEMS, U BOJIOPOJIHBIC TOIUIMBHBIE
3JIEMEHTBI MOSBATCA B ABTOMOOMWIISX.

AOMNOAHUTEAbHAS AUTEPATYPA:

Kak MCTOYHUK aBTOMOOWIBHOTO
TOIUIMBA BOJIOPO/I HE MOKET 3AMEHHUTD
HedTh. B mepByto odepenp ciienyer 06-
pPaTUTh BHUMAHNUE HA TPUPOJHBIA TI'a3.
Kak TOIUIMBO MOXKHO MCIIOJIb30BATh
METAHOJ, ITOJY4a€MbIN U3 YIJIA.

Ecnmu npojoskaTh pPa3BUBATE CHC-
TEMBbI, IIOJYy4YaOMUC 3HCPIrUo w3
BO30OHOBIISIEMBIX UCTOYHUKOB dHEP-
UM, TAaKUX KaK BETPSHBIC I'CHEpPa-
TOPBl M COJHEYHBIE OaTapeu, TO
apyrue
TOIINBA. VICIIONB3yss BCE TEXHUYEC-

MOXHO COXPAHUTDH BHU/IbBI
KHE BO3MOKHOCTH U IOJIKPEIUB 3TO
3AKOHO/JJATC/IBHBIMU HWHHUIITUATHUBAMH,
MOKHO COKPAaTUTb OOBEM MCIIOIbB30-
BaHHUA HEMPTU M OOECHNEUYUTH TPAHC-
[IOPT HEOOXOJUMBIM KOJMYECTBOM
TOTIUBA. M

* The Hydrogen Economy: Opportunities, Costs, Barries, and R&D Needs.

National Academies Press, 2004.

¢ The Hype about Hydrogen. Joseph J. Romm. Island Press, 2004.
¢ U.S. Department of Energy, Energy Efficiency and Renewable energy Web pages
on hydrogen: www.eere.energy.gov/hydrogenandfuelcells
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BRYAN CHRISTIE DESIGN

BHOTEXHONOTHH

epnrernueckas JKUSHb

Buosioru co3aatoT OUOIUOTEKU B3AUMO-
3amensemMbIx (pparmenTos JTHK 1 cobu-
PaOT M3 HUX I'€HETUYCCKHUE KOHCTPYK-
IIUA — TIPOOH6PA3BI TPOTPAMMUPYEMBIX
SKUBBIX MEXAHU3MOB,

3a 3,6 MIpA. JIeT 3BOMONUS (ITOT
HEIIPEB3ONJICHHBIN MACTEP) CO34a1a
MHOJKECTBO JKUBBIX CYIIECTB, HA/ICJICH-
HBIX MACCOMU TTOJIE3HBIX CBOUCTB. B CBO-
€M TBOPYECTBE OHA MCIIOIH30BAIA JIBA
OCHOBHBIX HMHCTPYMEHTA — MYTAIUIO
U KOHKypeHIMo. HO Ha JOCTUTHYTOM
HHUKTO OCTAHABJINBATHCA HE COOUPACTCH.
W3BECTHO, 9TO €CTh MUKPOOPTAHU3MBI,
OXOTHO PACHICIUIAIONIE TPUHUTPOTO-
JIyOJl (B3PBIBYATOC BEIIECTBO M KAHIIC-
POreH), ¥ €C/Iu OBl IIPH 3TOM HX YAAIOCh
34CTaBUTH BCIIBIXUBATH SIPKUM CBCTOM,
TO KaKHE ITO OBUIM Obl HE3AMECHUMBIC
MUHOUCKaTEH! OOBIKHOBEHHAS OJIIHb
CHHTE3UPYET OYCHb IICHHOE BECIIECTBO
ACTEMU3WHIH, UCITOJIb3YIONTHICS /715 JIe-
YCHUS MAJIIPUH, HO, K COKAJICHUIO, 06pa-
3yeTCsI OH B MUKPOCKOTIMYECKUX KOJIH-
YeCTBAX. A CKOJIBKO MHUJUTHOHOB JKU3HEH
6BLJIO OBI CITACEHO, €CJIU Obl ACTEMU3H-
HHH MOKHO OBLIO ITOJY4aTh MUKPOOHO-
JIOTUYECKUMHU MeToaamMmu! OHKOJIOTU-UC-
CJIEIOBATE/IM MHOT'OE OT/JA/IU OBl 32 TO,
4TO6BI CHAGNTD KJIICTKHU IIPUMHTUBHBIM
CUETUYUKOM, (PUKCUPYIOHTUM KKIOE KIIe-
TOYHOE JICJICHUE, HO TIPUPO/IA PCIINIIA,

YTO TaKasi KOHCTPYKLMS OyIET HEJOCTA-
TOYHO KU3HECTOMKOM.

MOKET MOKA3aTbCsl, YTO C MOMOIIBIO
METOJOB I'€HHON MH)KEHEPHUHU JIETKO 3a-
CTABUTH KJIETKY SIDKO CBETHUTLCS B IPH-
CYTCTBUU TOKCHUHA, CUHTE3UPOBATH
JIEKAPCTBEHHOE BEIIECTBO WIH KOHTPO-
JINPOBATb CBOH BO3PacT. OJHAKO OGHO-
JIOTUYECKHE <«yCTPOMCTBA», OOECHEYH-
BAIOIIME TTOOOHOE MOBEAEHUE KIETOK,
CO37aTh KparHe TpygHO. buonoru 3anu-
MAaIOTCS IEPEHOCOM I'€HOB U3 OJIHUX BU-
JIOB OPT'aHU3MOB B Jipyrue yxe 30 JieT, HO
TE€HHAs1 MTHXKEHEPHS /10 CUX ITOP OCTAETCS
CKOpPEE UCKYCCTBOM, YEM HAYKOH.

«JlormyCcTuM, s XO4y CO34ATh pacTe-
HHUE, U3MEHSIONIEE CBOM 1IBET B IIPUCYT-
CTBUH TPUHUTPOTOIYOJIA, — PACCYXK/A-
et [pro ®uau (Drew Endy), 6uosnor u3
MaccavyceTCcKOro TEXHOJIOIMYECKOI'O
uHcrturyra (MTH). — f Mory nonerratsb-
CA  <«IIOAIIPABUTH» TEHETUYECCKUM aTll-
apaT pacTeHUs], U €CIU MHE IOBE3ET,
4yepe3 roji-/Bd CO3/1aTh B HEM HYKHOE
YCTPOUCTBO. OTHAKO ITOT OIIBIT HUKAK
HC ITOMOXKCT MHC ITOJIY4UTh KJICTKY, KO-
TOPasA OTBICKUBAJIA OBl HA CTEHKAX KpoO-
BCHOCHBIX COCYJOB OJISAIIKU 1 YHHUYTO-
JKATA UX>.

SHI[I/I — OJUH M3 HCMHOI'MX Y4YCHBIX,
KTO CTPOUT (PYHAAMEHT HOBOT'O HAIIPAB-
JIEHUS B '€HHOM UHXCHCPHUH — CHUHTC-

Yant m66¢c

THUYECKON Onosiornu. Bmecre ¢ enuHO-
MBIUVICHHUKAMHA, KOTOPBIX CTAHOBUTCHA
BCe 6OJIBIIE, OH ITPOEKTUPYET U CO3/JACT
NCKYCCTBCHHBIC >KMBBIC CHCTEMBI, KO-
TOpBIC OONIAMAIOT 3apaHEEe 3aJAaHHBIMUA
CBOICTBAMH, HCIOIB3YIOT 3aMCHICMBIC
FEHETUYECKHE JIETANIN, 4 B HEKOTOPBIX
CIIy4asX — PACHIMPEHHBINA IT€HETUYECKUA
KO/I, YTO ITO3BOJISIET UM JIC/IATH BEIIU, HE-
MBICJIMMBIC I OOBIYHBIX OPTraHU3MOB.
HoBoe HampaBJICHUE CTABUT IIEPE
COOOM TPU OCHOBHBIE 33[]a4H. Bo-1iep-
BBIX, 9TO M3YYCHHUC OPraHU3MOB Ycpe3
UX CO3[JAHHE, 4 HE UEPE3 PABIOKECHUE
Ha 49aCTU. BO-BTOPHBIX, pa3BUTHE CAMOI
T€HHOM WHXCHEPUH, C TEM YTOOBI OHA
COOTBETCTBOBAJIA CBOCMY HA3BAHUIO
W CTana JUCIUTUTMHOM, CIIOCOOHOM ITOC-
JIEJIOBATEJIBHO PA3BUBATHCS U CO3/]ABATH
BCE 0O0JIe€ CJIOXKHBIC OHUOIOTHUYECCKUE
CHCTEMBL B-TpeTpux, pacumpeHue rpa-
HUIL JKUBOI'O 1 HECXKUBOI'O MHPOB, 9TOOBI
B PE3YJABTATC HX IMEPECCUYCHMA TMOABU-
JIUCh IIPOTPAMMUPYEMBIC KHUBbIC CYIICC-
TBA. MUKPOOBI, CIIOCOOHBIE OTBICKHUBATH
U PA3/IAraTh TPUHUTPOTOIYOJI MU TIPO-
U3BOJUTH APTCMHU3UHIWH, YK€ HC Ka)KyTCSI
YEM-TO HECPCAJTbHBIM. KOHC‘IHO, IIOKA 3TO
TOJIBKO IIPUMHUTUBHBIC IIPCAIICCTBCHHI -
KH 6YL[YI_[II/IX CJIO’KHBIX OHOJIOIUYECKUX
MEXAaHH3MOB, HO TO, YTO TAKOBbIE OY/yT
CO3/IaHBI, HC BBI3BIBACT COMHCHUSL. >

PEKOHCTPYUPOBAHWE BUPYCOB nomoyceT BMOAOTAM B CO3AQHNM HOAEXHO PABOTAIOLLIX MCKYCCTBEHHbIX «r€HETNYECKIMX
MOLLMH». Y4eHble yyke COBPAAM MO YACTSIM reHoM BakTepunogpara T77.
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bHOTEXHONOTHH

MwuratoLume orim

HagasioM CHUHTETHYECKON OWOJIOTUHN
crasna paboTa IATHAAIATIWICTHEN JaBHO-
ctu CruBena bennepa (Steven Benner)
u Iurepa Iynena (Peter Schultz).
B 1989 r. Bennep us ETH (Eidgenssische
Technische Hochschule) B 1Topuxe co3ian
JHK, copeprkaimyio KpOMe 4EThIPEX U3-
BECTHBIX OYKB I'€HETUYECKOI'O alI(PaBU-
Ta eme ABe. C TeX MOpP ObUIN IOJIyYEHbI
HECKOJIBKO BAPpUAaHTOB NOAO6HBIX [THK,
HO IIOKAa HHUKOMY HE y/JaJ0Ch JJOOUTb-
¢ (PyHKIMOHHPOBAHUS UX T'€HOB, T.€.
TPAHCKPUNIIMUA U TPAHCIAIMUA (CUHTE-
3a 6enkoB). Bopouem, HegasHO IlymbIn
13 OKeaHOTPA(PUUECKOTO HHCTUTYTA
CKpHUINIICA BBIPACTUJI KIETKU (COEPKA-
muye HopmanbHyto JJHK), KoTopbie cruH-
TE3UPOBAIN AMHUHOKHNC/IOTHI, OTIMYHBIC
OT HNPUPOJHBIX, U COCAUHSIN UX JPYyT
C IPyroM C OOPa30BAHUEM HEOOBIYHBIX
OEKOB (M. BCMABKY Ha cmp. 52).

BeHHep U JPYTrUe NpeJCTaBUTENN CTa-
POT1 HIKOJIBI OUOJIOIOB-CUHTETHKOB PacC-
LIEHHUBAIOT UCKYCCTBEHHYIO I'€HETHKY KK
OJIMH W3 UHCTPYMCHTOB [IJIsI PCIICHUA
KJIIOUEBOT'O BOIIPOCA OHUOJIOTUH — IIPO-
HNCXOXICHUA JKU3HHU 1 BOSMOXHOCTH €€
CyIIECTBOBAHMSA BO BCeneHHOIM. A myMm,
HO,[[HHBI.HI/IﬁCH B IIOCJICAHCEC BPEMA BOK-
Pyr' CHHTETUYECKON OGHOJIOTUH, CBI3aH
C HOCJIEACTBUAMM €€ GUOTEXHOIOTHYEC-
KUX IPUMEHEHUN — KOHCTPYUPOBAHUEM
U CO3[JAHUEM OHUOJIOTMYECKUX BHYTPU-
KJIETOYHBIX YCTPOMCTB.

B 2000 r. mosaBuaMCh Cpasy /IBE HAy4-
HbIE NyOJIHUKAIUN, PACCKA3BIBAIONINE
O CO3/JAaHUH MEXAHU3MOB, ITOJTYYEHHBIX
IIyTEM BCTPAWMBAHUWA CHCLII/ICDI/I‘{CCKI/IX

AP SHAM M €ro KOAAETU CMPOEKTUPOBAAN
N co3p0Am Bbonee 140 reHeTn4eckmnx
AeTanemn — BioBricks. KObKAbIN SAEMEHT —
3710 dparmeHT AHK, BEINOAHSIOLLAIA

HETKYHO GYHKLWIKO 1 B3AMOAENCTBYHOLLIMIA
C ARYIMU ASTOASIMM 13 AQHHOTO HOBOPA.

HYKJIEOTUJIHBIX TOCJIEJOBATEIBHOCTEN
B OAHOTHIIHBIC KNETKU Escherichia coli
(OGBIYHOTO MPEACTABUTENIS KUIICYHON
(PJIOPBI UEJIOBEKA ), HO BBIIIOIHSIA COBEP-
IMEHHO Pa3Hble (PYHKIIUHU. YCTPOMCTBO
Marikna Onosuna (Michael Elowitz)
n Cranmcnayca Jleribnepa (Stanislaus
Leibler) n3 ITpUHCTOHCKOTO YHUBEPCH-
TETA, COCTOSBIIIEE U3 TPEX B3AUMO/ICHCT-
BYIOIIMX T'€HOB, 34CTABJIAJIO PUTMUYHO
MMI'aTh HECYIIYIO €TO KJIETKY E. coli — OHa
CTAHOBWIACH IOXOKAd HA KPOIIECYHYIO
JIAMITOYKY €JIOYHOU TMPJAHABL Jpyrue
ucciaegonarenun — Jxeimc KosummH3
(James J. Collins), Yapnz KanTop (Charles
R. Cantor) u Tumoru Inpanep (Timothy

OB30OP: CUHTETUMECKAY BUOAOTUY

L4 I\/IO/\e|<y/\9|pH09| BUNOAOTUS — BTO PEeAYKUMOHNUCTCKAS HAYKA, KOTOPAS N3y4aeTt
XKVBble CUCTEMbI, «OACKACABIBASI X HO HACTU».

* BUOAOTU-CUHTETUKM UCTIOAB3YIOT MPOTUBOMOAOKHBIA MOAXOA: CO3ACIHOT XKMBblE
CUCTEMBbI 113 B3AMMO3AMEHSIEMbIX AETAAEN — CerMeHToB AHK. ST KOHCTRYKLUMN
PABOTAIOT B KAETKOX, KOTOPbIE CHABKAIOT MX SHEPrnern, 06eCcneymBaor MOOUAb-

HOCTb 1 BOCTMNPOU3BOACTBO.

* Yske CO3AQHbI MUKPOOPIAHN3MbI, OBACACIOLME COBEPLLUEHHO HEOBBIYHBIMMU
CBOVCTBAMU. OAHW U3 HUX CUHTE3UPYIOT CAOXKHBIE XMMMYECKNE NHIPEANEHTHI AAS
AEKAPCTBEHHbIX MPEMAPATOB, APYIVE — AMUHOKUCAOTbI, OTAUYHBIE OT MPUPOAHBIX,
TPETbU MOTAOLLAIOT TSHKEABIE METAAABI M3 CTOYHBIX BOA, YETBEPTHIE MO KOMAHAE

BbINMOAHSIIOT MPOCTENLIME ASNCTBUSI.

S. Gardner) n3 BOCTOHCKOIO yHHBEPCH-
T€Ta — CKOHCTPYUPOBATN TI'€HETHUYEC-
KMI1 TyMOJIED, IEPEKIIOUEHHE KOTOPOI'O
13 OJJHOM TIO3UILIMU B JPYTYIO OOECTIEYH-
BaJIa IIENb OTPHUIATEIBHON OOPATHOM
CBA3HU M3 JBYX B3aHMMOJEHUCTBYIOIIUX
reHoB. Kaxxgas 6axkrepuanbHas KICTKA,
CHAOXEHHAsI TAKUM YCTPOMCTBOM, IIPHU-
obperana 3a4aTKy HU(PPOBOU MAMATH.

[1pOBEZICHHBIE SKCIIEPUMEHTBI OJJHO-
BpCMCHHO " BOOHYLHCBIIHJ’II/I, " OTpC3-
B/IAIN yY9€HBIX. Ha TO, 94TOGHBI CO37aTh
IFEHETUYECKUI TyMOJIED, MOHAZOOUIICI
rojl, 4 Ha KOHCTPYHUPOBAHNE MUIAIOMICH
OaKTEPUATPHON KJICTKUA — ABa. OJHAKO
HUKTO HE 3HAET, KAK OOBETUHUTD THU JIBA
MCXAHM3MA, 9TOOBI HOJIY‘-II/ITb MUTI'AI0-
VIO OAKTEPHIO, KOTOPAs OBbI BKIIIOYAJIAChH
U BBIKJIIOYAJIACH IO KOMAH/JIE. «f MeuTaro,
9TOOBI KOHCTPYHPOBAHHE IPEACKA3Y-
EMBbIX OGUOJIOTHYECKUX CHUCTEM U3 OJ0-
KOB CTJIO OOBIYHBIM /ICJIOM, — TOBOPHUT
Ouan. — Ipeanonoxum, 1 Xody CO34aTh
OPTAaHU3M, YMEIOMUHN cYnuTaTh 70 3000.
51 OAXOXKY K ITOJIKE C HAOOPOM I'OTOBBIX
I'€HETHUYECKUX JICTAJICH, BBIONPAIO HEOO-
XOAUMBIC, COCJHUHAIO UX B OHpCZ[CIICHHOM
ITOPsI/IKE — ¥ TOTOBOY YeThIpe rofia Ha3a/l
O CYIIECTBOBAHNH IO/IOOHOTO POja JJIe-
MEHTOB MOYXHO 6BLIO TOJIBKO MEYTATh,
4 CErofHs y DHAM UX LIEJIBII HA0O0P.

BMoAOrMYyecKkum KOHCTPYKTOP

«BOT OHM — T€ CaMbl€ T'€HETHUYECKUE
JIETAJIN, — YKA3bIBAECT DHAU HA (PIAKO-
HBI C NIPO3PAYHOM, TOXOXKEN HA CUPOIL
JKUJIKOCTBIO. — B KAKIOM — KOITUU OfI-
Horo u3 cermenToB JIHK, KkoTopsle win
CaMU BBINOJHAIOT KaKYIO-JIMOO (PyHK-
LU0, WIH MOI'YT HUCIIOJIb30BATBCS KIIET-
KOM JIIs CUHTE3a O6eika. OYeHb BAXKHO,
4TOOBl KAXK/IAs JeTaNb ObLIA TIIATC/Ib-
HO IIOJIOTHAHA TAKUM OOpPa30M, 4TOObI
B3aHUMOJICHCTBOBATH C IPYIUMHU HaA JIBYX
YPOBHAX>. [IepBBI yPOBEHb — YUCTO ME-
XAHWUYCCKUIL. BIOBricks (TaK DHIU HA3BAJI
CBOU JICTATIN) MOKHO CO3/JJaBaTh U Xpa-
HUTB IO OT/ICIBHOCTH JIO TIOPHI 10 BpeE-
MEHU, 4 TOTOM COEJJUHSATD JIPYT C IPYTOM
U II0JIy4aTh KpymHbie cerMeHTol JTHK.
Bropoit ypoBeHb — (PYHKIIMOHAIBHBIH,
KQKIBIN 3JIEMEHT CIIOCOOCH MHOCBhUIATH
U IIPUHUMATb OMOXHUMHUYECKHIE CUT'HAJIBI
OT CBOHUX NAPTHEPOB. Bce 31O 1O3BOIIA-
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BRYAN CHRISTIE DESIGN (top): LUCY READING (graph); MICHAEL ELOWITZ (bottom right)

bHOTEXHONOTHH

KAK PABOTAIOT AETAAU TEHETUMECKOTO KOHCTPYKTOPA

OYAEBOW AOTUIKE.

[eHbl 1 peryasaTtopHble AHK-3AEeMEeHTbl — 3T0 BUOXUMNYECKUNE SKBUBOAEHTbHI SAEKTPOHHbBIX KOMMOHEHTOB, MOAUYMHSIOLLXCS

KOMMOHEHT LIEMA

BroxmmMmyeckmin MHBEPTOP — 9TO AHAAOT
oneparopa NOT B 6yaeBOW aArebpe,
OTBEYAIOLLMIA HO BXOAHOW CUMHAA B BUAE
BeAKa, KOANPYEMOTO APYIMM FeHOM.

BKA.

BXxoAHOW CUTHAA
otcytcTeyeT (Bx.=0),
reH-MHBepPTOP

BbIKA.

BXxoAHOW CUTHOA
MAKCUMOAEH (BX.=1),
reH-MHBepTopP

LLEMb

MpocTenLwas reHeTM4eCKast Lierb COCTOUT U3 TPEX MHBEPTOPOB,
KQOKABIN COASPXUT CBOM reH (1, 2 nam 3). Mo AencTemnem
PACAPOCTPAHSIIOLLETOCS MO LM CUTHAAC FeHbl OCLIAAVPYIOT
MEXAY COCTOSIHUSIMU «BKA.» U «BBIKA», YTO OTCAEXMBAETCS C
NMOMOLLBIO reHA (KPAUHWY CrPABA), NEPEXBATLIBAIOLLETO YACTb
6EeAKOBbIX MOAEKYA, KOTOPbIE MPOAYLIMPYIOTCSI OAHNM N3 FEHOB-
MHBEPTOPOB (reH 3). DTN MOAEKYAbI AKTUBUPYIOT FEH, 1 HO HEM
CUHTE3MpPYETCS GAYOpPECUMPYIOLLMIA BEAOK.

BKAIOYEH — MAET CUHTES
KOAMPYEMOTO UM
6enka (BbIx.=1)

BbIKAIOYEH — BEeAOK

He CUHTe3npyeTcs
(BbIX.=0)

HA 150-n MUHYTE

BKA.,
."-'

e

feH 1

HA 200-#n MUHYTE

BbIKA.

feH?2

A

T BbIKA.

Y[POBHS! LLIYMOB B HIX.

PeryaatopHbin BeAok-koanpyoLnin len 1
YHaCTOK Y4YOCTOK reHa-1HBepTopa
PABOTA LIEMA

KAeTka, B KOTOPYIO BCTPOEHA TAKAS Lierb, NMEPUOANYECKM BCMLIXMBAET U TACHET (CM. roa@ui
BHU3Y). HO B KYABTYPE «BKAIOHEHUE? U «BbIKAKOYEHNE» MPOUCXOAUT HE CTPOTO CUHXPOHHO M3-301
MEHEE XECTKOM PETYASILIUM FEHETUHECKMNX LIEMNEN, HEXXEAN Liernen SAEKTPOHHbIX, 1 BBICOKOrO

120
_u§§ )
82T 80
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Bpewms, MuH.
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KOAVPYIOLLMIA
dAyopecumpyoLLIA
6enoK

€T U3MCHATH ITOBE/ICHUC KOHCTPYKITUH,
IIPOCTO 3AMCHSSA TC WJIN UHBIC JICTAJIH.
B3anMO3aMCHACMBIC  KOMIIOHCHTBI
YCTPOYCTB — /IAJICKO HE HOBOCTb, OHHU
IIMPOKO MPUMEHAIOTCSA IPU OOBIYHOM
KOHCTPYHPOBAHUH. OJJHAKO CICI[HAIH-
CTBI B OGJIACTH I'€HHO MHKCHEPUHU TOJIb-
KO CEHMYaC CTAIU MIIPOKO HUCIOIb30BATh
31OT IpueM. OJJHO U3 €ro IPEUMYIIECTB
COCTOHUT B CJIAVIOIIEM: TOYHO TaK K€,

KaK MHXKEHEP-3ICKTPUK, BKITIOYAS B I1CITh
KaKOI-HUOY/Ib KOHJEHCATOP, HE 3a/y-
MBIBAETCS O TOM, YTO TaM Y HET'O BHYTPH,
OUOTEXHOJIOT, HCHOJIb3Ysl TCHETUYECKUIA
TyMOJIEP, MOKET HUYETO HE 3HATH O OUO-
XUMHUYECKOM CTPYKTYpE IIPOMOTOPOB,
PENpeccopoB, aKTUBATOPOB, HHAYKTO-
POB U IPYTUX T€HETUYECKUX DJIEMECHTOB,
06€CIEUYnBAIONINX PAOOTy MEPEKIIOYA-
Tenst. B ofHOM U3 (p/1IAKOHOB B IITATUBEC

DHAU HAXOJUTCS BioBrick-mHBEPTOP
(npyroe ero Hazganue — NOT-oneparop).
Korpga curnan Ha €ro BXO/I€ CHJIbHBIH,
CUT'HAJI HA BBIXO/IC CJ1A0bIN, 1 HA060POT.
BioBrick B 1pyroM (paKOHE BBIIOJIHACT
dynkiuio 6ynesa oneparopa AND, 1o-
CBUTAIONIETO CUTHAI TOJIBKO B TOM CJIy-
4ae, KOI/la Ha 06a ero BXo/a MOCTYyIaloT
CUJIbHBIE CUTHAIBL. TTOCKOIBKY 06a ai1e-
MEHTA OIIEPUPYIOT COBMECTUMBIMU )
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bHOTEXHONOTHH

MCI(YCCTBGHHbIe «KWBblE MALLMHBI» CMIOCOBOHbI K BOCMNPON3BEACSHNIO,
HO STOT Nnpouecc COripspkeH C nosiBAeHNEM B HNX MYTCILI,I/IVI.

CUTHAIAMH, IIPU UX O6’bC,I[I/IHCHI/II/I I10-
sydaercs oneparop NAND (NOTAND).
ViMest 3TH ONEPATOPHI B JIOCTATOYHOM
KOINYCCTBE, MOKHO IIPOBOJAUTDH BbIYNC-
JIEHUS B JBOUYHOU CUCTEME.

v CTAHAAPTHBIX B3dMMO3AMCHSICMbIX
JIETAJIEN €CTh €IIe OJHO JIOCTOMHCTBO:
13 HUX MOJKHO CKOHCTPYHPOBATH (PYHK-
IIMOHAJIBHYIO T€HETUYECKYIO CUCTEMY, /IO
KOHIIA HE MPE/ICTABIISIA, KAK 3TO CJICIATh.
B Hawase mpomnwioro roga 16 CTyaeHToB
Pa3paboTaIH YETHIPE TEHETUYECKUE IIPO-
I'PaMMBbI, 06ECIICYNBAONINE CHHXPOHHOC
MHTAHHE KICTOK E. coli — IOI0OHBIIN 3(-
(PEKT HAOTIONACTCA MHOI/IA Y CBET/ITIKOB.
HOHBIE NCCIIEIOBATEIN HE 3HAIN, KAK CHH-
TE3UPOBATh HykHbIe JTHK-rocnenosaTesns-
HOCTH, HO 3TO M HC BXOJHJIO B UX IUTAHBL
58 zmeraneit, HeOOXO/IUMBIX JIIs1 COOPKH,
OBbUIN M3TOTOBJICHBI HA 34Ka3 B KOMITAHUHN
no cunresy JHK u nmonomHwin peecrp
CTAH/IAPTHBIX OHOJIOTMYECKUX JICMCH-
TOB, CO3[JAHHBIA B MaCCa49yCETCKOM TEX-
HOJIOTUYECKOM HHCTUTYTE. B ero 6ase
JIAaHHBIX cerofns — 6osee 140 nogo6HbIX
QJICMCHTOB, 1 UX YHC/IO YBCINYNBACTCA
C KK/IBIM MCCATICM.

HenocuAbHOS HoLWwA

CyIIECTBYET MHOXKECTBO TEXHUYECKUX
IIPUEMOB, KOTOPBIE MOXHO OBbUIO Obl
IIPUMEHUTh B T€HHOM WHKEHEPHH, O]I-
HAKO €CTh HEKOTOPbIE OIpaHnYecHus. Kak
[IPABWIIO, AIEKTPUUECKUE U MEXAHNYEC-
KM€ YCTPOICTBA PabOTAIOT aBTOHOMHO.
ITopoOHBIM OOpPAa30M BEAYT Cebs1 U He-
KOTOPBIEC UCKYCCTBEHHBIC T€HETHYECKUE
CUCTEMBI, HAIIPUMEDP, HAO0P MPOOUPOK
n3 JHK-1ogOOHBIX MOJIEKYH, U300pe-
TEHHBII B HAYAJIE TOr'O roja MmiaHom
CrossHoBuueM (Milan Stojanovic) us
KoyMOMICKOIO YHUBEPCUTETA U IIPE/]-
CTABJIAIOIIMNI COO0M XMMHUYECKYIO BEpP-
CHIO UI'PBI «KPECTUKU U HOJTUKI». OTHAKO
1eIb GUOJIOTOB-CHHTETUKOB — CO3/]aTh
I€HETUYECKHE YCTPOKMCTBA, BCTPAUBac-
MBIE B KJIETKH, IJI€ OHU MOIJIM 6bI BOC-
IIPOU3BO/IMTHCA, IEPEMEMATHCA U Pea-

TUPOBATH HA U3MEHEHMS OKPYKAIOIIEH
cpenpl. C TOYKM 3PEHUA KIETKH, TAKHE
MEXAHU3MBbI — HACTOAIIME NAPA3UTHI,
MUTAIOMNEC 34 €€ CYET U UCITOIb3YIO-
1€ BECh KJICTOYHBIM OMOXUMUYCCKUI
anmnapar A Tpancaanuu csoer JHK.

Hemano TpyHOCTE! BOSHUKAET U C XO-
3AMCKOM KJIETKOW. Bronmorn morpatwnim
TOJIbI HA CO3/IAHUE KOMITBIOTEPHBIX MOJIC-
sient E. coli v Apyrux OTHOKJIETOYHBIX OP-
raHNU3MOB. 1 TeM He MeHee, KaK ITPU3HANICA
Pomn Beric (Ron Weiss) 13 I[IppHCTOHCKOTO
UHCTUTYTA: <JJaKe eC/ii MHE HW3BECTHA
HYKIECOTHIAHAS OCIEA0BATENBHOCTD [THK
KaKOW-HUOY/Ib TE€HETUYECKON CHUCTEMBI,
s HE MOIY MpPEIBHETh, KaK OOOMHIET-
Cs C HEU GaKTEpHANIbHAS KICTKA». A IO
cstoBaM DHau: «[lonosuny u3 60 reneru-
YECKUX 3JIEMEHTOB, CO3/1aHHBbIX B 2003 T,
YAQJIOCH TTOJIYYUTh JIAIIL TIOCNIE JOJITUX
TPY/IOB — OHU JIOKWINCH TSDKEJIBIM 6pe-
MEHEM Ha KJIETKH, KOTOPBIE UX KOIUPO-
BAJIM». YUEHBIH IPUITYMAJL, KAK yMEHBIINUTD
JIOTIOJTHATEIBHYIO HATPY3Ky Ha KJICTOYHBIA
arapart, CBA3aHHYIO C HEOOXOMMOCTBIO
0bCTyKUBATh dyKkepoanyro JTHK.

OJUH U3 MOJAXOA0B K PEHICHUIO TTPO-
GJ1EMBI, CBA3AHHOI C TEPETPYKEHHOCTBIO
KJIETOYHOI'O T'€HOM4, COCTOUT B 3aMbI-
kannu JHK reHeTnyeckoro ycrponcTsa
camy Ha cebd, T.e. U30IALMU €€ OT XPO-
mocomuHon THK. Peub He ujer o pusu-
YECKOW M3O0JAIINN — B KJIETKE HET HUKA-
KHUX IIPOBOJIOB, KOTOPBIE MOKHO OBUIO
OBI TPOCTO BBIIEPHYTh. JKM3Hb MPOTEKA-
€T B JKUJIKON CPpeJie, U CUTHAJIbHBIE Oel-
KOBBIC MOJIEKYJIBI TUTABAIOT TJI€ YTOHO.
Jlaxke ecu B JIAHHOM YACTU KJIETKU €CTh
BCcero oanH nueeprop u3 JHK u 6€e1Kos,
aJ]PECOBAHHBIN €My OEJIKOBBIN CUI'HAJI
OyZeT BOCHPUHAT JIOOBIM JIDYTUM Ba-
PHAHTOM 3TOT'O MHBEPTOPA, I7i€ ObI TOT
HU HaXOJWICH, U HE BA)KHO, BXOAUT OH
B COCTaB UCKyCCTBEHHOM I'€HETUUYECKOM
KOHCTPYKIIMU WIHM XPOMOCOMHOM JIHK.

YTOOBI NIPEJOTBPATUTD EPEKPECTHOE
HUCITOJIb30BAHUE CHUI'HAJIOB, MOYHO HE
MNPUMEHATb OHY U Ty K€ JICTAIb JIBAXK-

7l Tak u moctynu Beric, co3masast CBOM
Goldilocks — yCTpONCTBO, BKIIIOYAIOIICCCS
TOJIBKO MPU CTPOTO OIPEAETEHHON KOH-
LIEHTPALMHA XUMHUYECKOTO CUTHAILHOTO
BEMIECTBA. ErO KOMITOHEHTBI — YETBIPE MH-
BEPTOPA, KAKIBIA U3 KOTOPBIX OTBEYAET
Ha CBOI1 GEJIKOBBI CUrHa/L HO IIpy TakoMm
MOAXOJE CYIECTBEHHO 3aTPYAHACTCA CO-
3/IaHUE JICTATICH, KOTOPBIE 6bUTN OBI TTOJ-
HOCTBIO B3aMMO3AMEHAEMBIMU 1 KOTOPBIE
MOKHO OBIJIO OBI ITEPETPYIIITUPOBBIBATD.
OHIU MNONBITAICA HANUTH OOJIee IpPH-
eMJIEMOE pemeHue. B ceoeM nmaBeprope
OH HCIOJIb30BAJI T€ 7K€ KOMIIOHEHTBI, UTO
n y Barica, HO mO-pyroMmy OpraHMu30BaH-
HBIC. BXO,[[HbIM CHUTHAJIOM 3/1CCh CJITYKUT HC
OEJIOK, 4 CKOPOCTb TPAHCKPHUIIIIUM T'E€HA.
HHBEPTOP CPabATHIBAET HA KOJIUYECTBO
martpruHoit PHK (MPHK), o6pasytomieri-
cs1 32 OgHy cexkynay. Ha MPHK cunTesupy-
eTcsa 6€JI0K, 33/1AI0IMUI CKOPOCTh TPAHC-
KPUMIMK (BKJIIOYAsl BTOPOI reH). Takum
06paszoM, NofiaBast Ha BXOj, CUrHan 71PS
(transcription events per second, YnCio aK-
TOB TPAHCKPUIILIUU B CEKYHAY), DHJIU 1O~
JIy9aeT Ha BBIXO/IC TOT 3Ke TIPS. DTO OOBIY-
HBIH IIPOIIECC — TAK, HAIIPUMEP, TEYET TOK
B 3JIEKTPUYECKOM 1enu. MHBEePTOP MOXKHO
VAUIATD U 3AMEHUTD JIIOOBIM JIDYTHM 3J1C-
MEHTOM BioBrick, OTBEYAIONTUM HA CUTHAJT
TIPS. CurHan cneruguyer B OTHOIEHNUH
JIOKAJIN3AIIUU T€HETUYECKON JICTAIN, TAK
YTO OJIMHAKOBBIC KOMITOHEHTBI MOKHO UC-
TIOJIb30BATH B PA3HBIX YACTAX IICTIN, 1 OHU
He Oy/1yT BJIUATD APYT HA APyTa.
TIPS-meTop, OyneT anpoOUpPOBAH HaA
HOBBIX I'CHCTHUYCCKHUX CHUCTEMAX, CKOHC-
TPYHPOBAHHBIX CTyjAcHTaMu MTH. Onn
IEPEIIPOrPpaAMMUPOBAIN  KJIICTKU TaK,
4TO, JICHCTBYA COTTIACOBAHHO, TE CO3/IAI0T
B 4aIlIKC HCTpI/I OIIPECJICTICHHBIC KAPTHUH-
KM (Harpumep, y30p B Topomiek). s 31o-
IO KJIETKA COOOIIAIOTCA IPYT C APYTOM C
TIIOMONIBIO XUMUYCCKHUX CUTHAJIOB. Ha TO,
YTOOBI BCTPOUTH B MUIAIOMIMEC KICTKU
E. coli HyXHBIE T€HETUYECCKHUE KOHCT-
pykuuy, ynuio 13 mecsanes. Ho B aTom
rojly Haj, CO3/laHueM BioBricks-peraneii

al B Mupe Hayku

ABIYET 2004



BRYAN CHRISTIE DESIGN

bHOTEXHONOTHH

KAK CKOHCTPYUPOBATb FrEHETUMECKUA MUHOWUCKATEAD

Vicnonbayst reHeTndeckyto Lienb Goldilocks, koTopast 3anycKkaeT GAYOPECLIEHLIMIO TOALKO MPU OMPEAEAEHHOW KOHLIEHTPALMN TPW-
HUTPOTOAYOAQ (THT), MOXHO CO3AATE BUOAOTNHECKMI AETEKTOR STOTO B3PbIBYATOrO BELLECTBA, CMOCOBHbIN OBHAPYKMBATL MUHbI.

NMPUHLUMN AE[}]CTBMQ OBAQCTM CNeKTPA. TaKkMe reHeTM4ecKkmne KOHCTPYKLMM MOXHO
BCTPOWTb B PAI3HbIE GAKTEPUAABHBIE KAETKU, KYABTMBUPOBATL

BUOAOINYECKOIO AETE KTOPA THT X, CMELLATb 1 BHECTM CMECh B MOYBY, TAE MPEANOAOKUTEABHO

13 B3armosameHsiembix AHK-AeTaAemn MOXHO cobpaTb HOXOAMTCSI MUHA. B CAOE MOYBbI HOA MUHOWM (BH3Y) KOHLIEHTDOILMS

FeHeTn4ecKkne Lernu, CAerka pasanyiatoLnecs no CBoMm THT pacnpeaenseTcs No KoHycy. Taknm xe ByaeT U pacnpeAeAeHe

XOPAKTEPUCTUKAM. KOKACS 13 HUX BKAKOYTETCS NOW ONPeASAEHHOM KOHLIEHTPALIMM GAYOPECLMPYHOLLUX BAKTEPUAABHbIX KASTOK, MPU

KOHLEHTPALMM THT — BLICOKOW, CPEAHEI MAV HUSKOW, MHALMMPYST STOM MAKCHIMYM GAYOPECLISHLMM BYAST HOBAIOACTLCS! B BEPLUMHE
DAYOPECLIEHLINIO COOTBETCTBEHHO B KDAICHOW, SKEATOW MAU 3EASHOM KOHYCQ ~ TOM, FAE PACTIOAOKEHA MUHA.

S L ¢ by =g R Tp—
Mpobupkun \ ‘l i ] | ] | ’ —— Cmecb KAneToK
c AHK-aetanamm ! ' I
Z b, . b
- 2k

[eHeTnyeckas
Lenb

bakrepunansHas
XpomMocoma

MPUHLUMN AENCTBUS TEHETUMECKOMUW LIEMA KPACHYIO pAYOpECLIeHUMIO. TOAdHIKM MOKASBIBAOT, KAKIM ;
B oAHOI 13 reHeTndeckux Goldilocks-Lener UCNoAb3yIoTCsl HeTbipe OBPA3OM KODKABIM N3 SASMEHTOB NOACTPAMBAST CBOM BbIXOAHOM
B3OMMOAEWCTBYIOLLIVX SAEMEHTA: AQTUVIK, BEPXHM MOPOrOBbIN CHIHAA, HTOGbI ObIA OXBAYSH BECh AUQMASOH KOHLEHTPALMIA THT.
SAEMEHT, HXKHUIN MOPOTOBLIN SAEMEHT U UHBEPTOP. Y KOBKAOTO 13 (Toyka nepernta — BbIXOAHOM CUTHAA, OTBEHAIOLLMI MCKOMON
HUX KOAMYECTBO BEAKA HA BBIXOAE SIBASIETCS DYHKLIMEN KOAMYECTBA KOHLEHTPALWM THT, Ckadkem, 4%).

6EeAKa HA BXOAE. BHM3Y NpeACTABAEHA Lenb, 3anyCKAOLLLAS

AATYUK BEPXHW MOPOIOBbIN SAEMEHT MHBEPTOP

MOCBLIAGET ABO CUTHAAQ, MOAYYOET OT AQTHMKA BOAEEe CAQDBI CUTHAA. BEIXOAHOWM CUTHAA OT COAEPKUNT reHbl, KOTOPbIE MPON3BOAST
NPOMNOPLIMOHAABHBIX MEepBOro reHa 3TOro AEMEHTA HAOYMHAET PE3KO NAAATb, HO OCTAETCS GAYOPECLIMPYIOLLMIA BEAOK, TOABKO
ypoBHIO THT B KAeTKe. AOCTATOYHO BbICOKMM MPW KOHLIEHTP ALK THT 4%. BTOpow reH NpoCTo  KOTAQ CUTHAABI OT O60MX MOPOTrOBbIX
CyLLEeCTBEHHO, YTO OHU VHBEPTMPYET CUTHAA OT MEPBOro reHad, KAKMM Obl TOT HU BbIA. TAKM SAEMEHTOB CAABbIE. CUTHAA HO
HEOAWNHAKOBBI: MPU 06pa30M, MPW KOHLUEHTPALMK THT 4% BEPXHNIA MOPOTrOBLI SAEMEHT  BXOAE (MSTTUYTOABHMKI) — 3TO CYMMA
KOHUeHTpaumm THT 4% MOCLIAGET HO MHBEPTOP OYE€Hb CAQBLIN CUTHAA. CUrHOAOB, MOCHIACEMbIX O6OUMM

OAWMH 13 TEHOB AQTYMKA MPEALLECTBYIOLLMMN SASMEHTAMM Lienu.
(TEMHO-DNOAETOBBIN) DdayopecumpyioLmii
MPOW3BOAUT BABOE 6EAOK — BIXOAHOM CUTHOA
MeHbLUE BeAKa VMHBEPTOPA — 06Pa3yeTCs
(KBOAPQATUKM), YEM B 6OAbLLOM KOANYECTBE
APYron (GroAeToBbIN). TOABKO MPWY CAQBGOM
BXOAHOM CUTHOAE,
COOTBETCTBYIOLLEM

¥ < KOHUeHTpaumm THT 4%.
BepxHuin BXOAHOM CUTHOA, Q ¥
arsesiap THT  noporossii F  moporossin = nocTynaioLwLmi Ha 3 !
—‘*'_. L " aAemeHT anemeHT UHBEPTOP = 3

Dayopecumpytowmin 6eAok

MOCHIAQET CUTHOA, OBPATHBIV MOAYYEHHOMY (TPEYTOABHUKM) KOAMYECTBY GEAKA, KOTOPbIN ACTYUK CUHTE3NPYET B
M30BMANN. BEIXOAHON CUTHOA HOYNHOET PE3KO NAAQTL YyKe MPr KOHLUEeHTpaumm THT 1%, a Korad OHa COCTABASIET 4%,
HQ MHBEPTOP MOYTU He MOCTyNnaeT 6eAKA OT STOr0 AEMEHTA Lieni.
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bHOTEXHONOTHH

XW3Hb, HO HEMHOTIO APYTA4

JKn3Hb HO 3eMAE NPEACTABAEHO MHOXKECT-
BOM GpopM. OAHAKO OCHOBY BCEX OPraHM3-
MOB COCTCBASIFOT OAMHOKOBBIE MOAEKYAbI:
MsITb HYKA€OTUAOB — MOHOMEPbI, 13 KOTOPbIX
coctost AHK 1 PHK, 1 20 AMWUHOKNCAOT —
CTPOUTEAbHbIX BAOKOB GEAKOBbLIX MOAEKYA.
(Y HEGOAbBLLOroO YACAQ BUAOB ECTb €LLe Mo
KPANHEN Mepe ABE AOMOAHUTEABHBIE AMU-
HOKMCAOTBI.) HEMHOTOYMCAEHHOCTL HaGoPA
OrPAHNYMBAET KPYT XUMUYECKMX PEAKLINIA,
MPOTEKAIOLLMX B KAETKE, O TEM CAMbIM U KPYT
COMMX XMBbIX CYLLECTB.

B2001r. Bnepsble 30 3,6 MADA. AET 3TOT
KPYT 6bIA PACLUMPEH. [TOOM3OLLAO 3TO MOCAE
Toro, kKak/Avt BoHr (Lei Wang) u MNutep LLyabL,
(Peter G. Schultz) ns OkeaHorpaduyeckoro
MHcTutyta Ckpunnca B AA-XOAbS
(KaandopHms) BCTPOUAN B KAETKY E. coli
BCE reHeTn4ecKkmne aAEeMEeHTbl, HEOBXOAN-
MblE AASI AEKOAVMPOBAHUS TpUnAeTa TAG B
Heobbl4Hble AMUHOKUCAOTLI, HE BCTPEYAto-
LLIMeCs B NPUPOAE.

Hy>HO BbIAO TAK MOAUPULIMPOBATH KASTKM,
YTOObI HEOObIYHBIE AMUHOKUCAOTbI BKAIOHA-
AVICb B MOAVIMENTUAHY!IO LieMb HOPSIAY C Npu-
POAHBIMN C OOPA30BAHNMEM GEAKOB, KOTOPbIE
B HOPME He CUHTE3NPYET H1N OANH OPTOHM3M.
B npowwaom roay LUyAbL, COOBLLMA, HTO emy
YAOQAOCBH CAEAQTH C E.coli, a 3aTeM NOAY4UTL
APOMOKEBbIE KASTKW, TOXKE HOAEAEHHbIe He-
OBbIYHBIMY CBONCTBAMM.

«TPAHCASILIMOHHbBIN ANNAapaT APOIOKEN
MOAO HYEeM OTAMHAETCS OT TAKOBOTO Y YeAOBE-

CxemMaTnyecKoe N3obpakeHmne
ABoHoM cnvpaam AHK (Bua c6oky
v cBepxy). CaeBa — 0bbluHas AHK,
CMPOBA — MOAYCUHTETUHECKOS
XAHK, 6oaee CTaBUAbHOS 1 MEHEE
MOABEPKEHHAS MYTALIMSIM.

Ka, —otmeyaet SwrtoH Kponn (T. Ashton Cropp)
13 Aaboparopum LyabLia. — Ham yrxe yaanoch
3ACTABUTb APOXOKEBbIE KAETKN CUHTE3NPOOBATD
HEOObIYHbIE OMWUHOKMUCAOTHI LWECTU TUMOB, U
Ternepb y4eHble MblTatoTCs AAANTUPOBATL CUC-
TEeMY K KAETKAM YeAOBeKa», MCCAeAOBOTe/\M
BAN3KM K CO3AQHMIO ANNAPATA, CNOCOBHOro
CUHTE3NPOBATbL ABE PA3HbIE HEKAOHOHUNYEeCKMne
AMUHOKNCAOTbI M BCTOAMBATL UX B OANH 6enoK.

AAS BTOTO KAETKE MPUAETCS AEKOANPOBATL B

OMUHOKNCAOTY YETBIPEXHYKAEOTUAHBIN KO-
AOH, UTO He yMeeT AeAQTb HN OAMH SKMBOW
OPraHu3M.

Mo mHeHuo bpanaHa Assuca (Brian L.
Davis) 13 Hay4yHo-mccAepoBATEABCKOro
doHAA KOxHOM KaAndopHUN, AQHHBIE Pa3-
PABOTKM B NEPBYIO OHepeAb BOKHbI AASI BUO-
MEANLIMHDBIL. ASBMC MOAYMbIBAET O CO3AQHUM
AEVIKOLMTOB, KOTOPbIE CUHTE3UPYIOT HEOObIY-
Hble 6eAKN, MTHOBEHHO PAa3PYLLIAtOLLME Na-
TOr€HHbIE MUKPOOPTAHN3MbI AV PAKOBbLIE
KAETKU.

B1OAOT-CUHTETUKU MBITAKOTCS1 CO3AQTL HO-
Bbl€, HE BCTPEYAIOLLMECS B MPUPOAE GOPMbI
AHK. CtBeH beHHep (Steven A. Benner) n3
DAOPUACKOTO YHMBEPCUTETA YXKe Boree
AECATN AeT HO3aA COCTABUA LLIECTUBYK-
BEHHbIN reHeTn4eCKun aAGaBUT, KOTOPLIN
HEeAQBHO OblA NICMOAB3OBAH AAST BLICTPOrO
OBHAPYXXEHWS BUPYCA ATUMNYHOW MHEBMO-
Hm. A Axek WocTtak (Jack W. Szostak) n3
MaccayyceTcKkoro rocnmtanst NPOBOAUT
PA3ANYHBIE BKCMEPVIMEHTbI C HYKAGUHOBOM
kucaotor TNA, B KOTOPOU pubo3a 3aMeHe-
Ha 6oAee NPOoCTbiM caxapoM. TNA 1 xDNA,
CKOHCTPYMPOBAHHbIE Dpnkom Kyaom (Eric
T. Kool) n3 CTaHPOPACKOro yHMBepcuteTa,
6onee CTaBUAbHBI, YeM 06bIHHAS AHK, 1 AyY-
LLIE MOAXOAST AASI IEPENPOTNPAMMUPOBAHMS
KAeToK. OAHOKO MepBOe, YTO MPEeACTOUT
CAEAATb Y4EHbIM, — 30CTOBUTb BCE OMUCAH-
HbI© KOHCTPYKLMN PABOTATb B KASTKOX XKMBbIX

OPraHM3MOB.

pPadoTaeT ropaszio OOsbIIE HAPO/LY, CHHTES
JHK 1nocrasieH Ha KOHBEHEP, OSIBIJICS
OIBIT B KOHCTPYUPOBAHUH I'€HETHUCCKUX
neriert. Tak 9yTo DH/AU HAJICETCS, YTO OH
YCIIEET 3aKOHUYUTDH TECTHPOBAHHE K KOH-
11y JIETA, KOI/Ia COCTOMTCS ITepBast KOHpe-
PEHIINS 1O CUHTETUYECKONM OMOJIOT MU,

I'Iepenvlccrrb «KHUTY XXU3HWN»

Ha xoH(bepeHIMH HEM36CKHO BCTAHET
BOIIPOC O CTA0MJIBHOCTU HEOOBIINX
cermMeHTOB JJHK, COCTaBIAIONMMNX OCHOBY
I'CHETHYCCKHUX 1ICTICH, B HEIIPEPBIBHO M3-
MEHAIOIMEHCA KIIETKE. DTH UCKYCCTBECHHBIC
JKHBBIC MAIHHBI CITOCOOHBI K BOCITPOW3-

BE/ICHHUIO, HO IIPH 3TOM B HUX BO3HHUKAIOT
MyTalUu. «PermmKanusa — IIpoLecc He-
6e301MOOYHBIN, — coobIaeT Beric. — 3a
II1Th Y4COB HAOJIIO/IEHHS IIOJIOBHUHA BCTPO-
€HHBIX B KJIETKHM TI'€HETUYECKUX IICNeH
MyTUPOBA/IA, U YeM OOJbIIE ObLIN IICIH,
TEM CKOPEE 3TO IPOUCXOAMIO». Betic
n Ppancuc Apnong (Frances H. Arnold)
n3 KampopHUICKOTO TEXHOIOTUYECKO-
'O MHCTUTYTA UCTIOIBb30BAIM CIIOCOOHOCTD
Hereit K MyTallMOHHBIM U3MEHEHUSM IS
0T160pa TEX, KOTOPBIE JIYUIIIE JIPYTHUX PEIIa-
JIM ITOCTABJICHHBIE 33/1a49n. HO €C/ti ITyCTHTh
MPOIIECC HA CAMOTEK, TO B KOHIIE KOHIIOB
I'€HETHYECKHE MAIITHMHBI CJIOMAIOTCSL

«Most MeuTa — CO3/1aTh T€HETUYECKOE
YCTPOYCTBO, KOTOPOE B OTBET HA IOCTY-
MAIOIUE CUTHAJIBI OTCYUTHIBACT 1, 2, 3.
U TAK J0 256, — TrOBOPUT DHJU. — Takon
CYETUYUK ITO3BOIUT OBICTPO U TOYHO BbI-
SIBJIITh KJICTKH, YTPATHUBIINE KOHTPOJIb
HAaJ| TIPOLIECCOM /ICJICHHUS U IIPEBPATUB-
IKeCs B pakoBble. OIHAKO 6€/1a B TOM,
YTO CYETYHUK JIOJLDKEH paboTaTh B yCIO-
BUAX IIOCTOSIHHOT'O CAMOBOCIIPOH3BE-
JIEHUA, W TIOydalomuecs KOnuu OyayT
coziepKaTh OmMUOKH. Kimoua K peneHnio
POOJAEMBl Y MEHA HET. MOXKET OBITh,
HY’KHO BCTPAaMBATb B KJIETKY U30BITOY-
HOE YHUCJIO CYETYUKOB WU CHAOIUTH

a2 B Mupe Hayku
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SAM OGDEN (boxes of biobricks)

bHOTEXHONOTHH

nx (PYHKUUAMH, B UEM-TO IOJIE3HBIMU
KJIETKE?» A MOXKET OBITb, CTOUT TOJIYYIIIC
Pa3o6paThCs B TOM, KK PEMIAIOT IPooie-
MY BBDKUBAEMOCTH NPOCTENIINE (DOPMBI
JKU3HU — CKAKEM, BUPYChI? 3[1€Ch IIPUTO-
JIATCS ONIBIT OUOJIOTOB-CHHTETHUKOB. B HO-
sa6pe 2003 r. T'ammnron Cvut (Hamilton
O.Smith) u Kpenr Benrep (J.Craig
Venter) OOBSABUIN, YTO HUX TI'PYIIa U3
HMHCTUTYTA AJIBTEPHATUBHBIX HUCTOYHH-
KOB 9HEPIHUH OGMOJIOIMYECKON NPUPO/IbI
OYKBAJIbHO C HYJISl PEKOHCTPYUPOBAIA
Oakrepuodar (BUPyC, MHOUIUPYIOMNHT
Gaxrepun) PX174. CAHTETUIECKIIT BU-
PYC MMEJI IIOITHOPA3MEPHBII reHOM (5386
ap HyKI€OTHIOB) U ObUI CTOJIb JKE AKTHB-
HBIM, KaK ¥ €TI0 IPHUPOJHBII AHAJIOT.

«Tenmepb CUHTE3 KPYIIHOH XPOMOCO-
MBIl HE KAXKETCS YEM-TO HEJOCTHKU-
MBIM, — CUMUTAET BeHrep, B TEUEHNE HE-
CKOJIBKHX JIET BO3IVIABJISIBIINM HPOEKT
0 WAEHTU(MUKAIIUN MHUHHUMAJIBHOI'O
Ha60pa reHOB, HEOOXOAUMOTO /ISl O6EC-
MEYEHMS JKU3HECTIOCOOHOCTH HAKTEPUU
Mycoplasma genitalium. — I1pasia, Mbl HE
3HAEM, YJIACTCS JIU BCTPOUTD ITY XPOMO-
COMY B KJIETKY M 31CTABUTb KIETOYHBIN
anmapar o6CayKUBaTh ee. Hama nenp —
[IO3HATb CAMBIE OCHOBBI )KU3HH, HO JIO €€
JIOCTHZKEHMUS ITOKA OYEHD JJAIEKO>.

ITocnenoBaTENbHBIN CUHTE3 BUPYCHO-
I'O FEHOMA HE OYEHB-TO PUOIHKAET HAC
K IIOCTABJICHHOM 3a/1a4u. MOXET ObITb,
CTOUT Pa3pe3aTh I'€HOM HA COCTABIIS-
IOIME T€HBI U METOJJUYHO COOPATh €TO
BHOBb, KaK ITOCTYIIAIOT OOBIYHBIE MHIKE-
Heppl? IMEHHO 9TUM 3aHHUMAIOTCS CEH-
4ac DH/IU U €TI0 KOJUIETH. «MBbI BOCCO3AAIN
reHom para 777 He IyTeM CUHTE34, 4 IIy-
TEM PEKOHCTPYKIIUH», — COOOIIAET OH.
Teriepb HY’)KHO PaA3rPAHUYUTD II€EPEKPHI-
BAIOINIHECS I'€HBI, yOPATH JIMIITHUE yIaCT-
KM ¥ TJ1. Ha cerojiHs BOCCO3/JaH Y4dCTOK
reHOMa JIJTMHOI 11,5 ThIC. Tap HYKIEOTH-
JIOB, U €CTb HAJICXK/1A, YTO K KOHITy 2004 1.
Oy/leT PEKOHCTPYHPOBAHA OCTABINASCS
4acTb — 30 THIC. Tap HYKICOTH/IOB.

TpeBorn nHAAEXADI

1o cux nop 6MOJIOTU-CUHTETUKH KOHC-
TPYUPOBAIN HCKYCCTBEHHBIC T'€HETU-
YECKUE CUCTEMBI B OCHOBHOM B 3KCIIC-
PUMEHTAIBHBIX U JIECMOHCTPAIIMOHHBIX
LEJIAX, HO HEKOTOPBIE TaO0PATOPHHU YKE

MOBITAIOTCS. MX MCIOJB30BATh. MapTUH
Dyccenrep (Martin Fussenegger) u ero
KoJuteru u3 ETH B 1{lopuxe nepemnuiy oT
OaKTEpUN K MJIEKONHUTAIOMMUM. B mmpo-
LIVIOM I'O/ly OHU CHAOIMIIN KJIETKH XOMSI-
Ka 1EJION CETBHIO T'€HOB, BBITTOJIHSIONCH
(PYHKITHIO «PETYIIAITOPA TPOMKOCTH»: IIPU
JIOOGABJIEHNHU B CPEly HEGOJIBIIOTO KOJIH-
YECTBA AHTUOMOTUKOB BBIXOJHOU CHUTI-
HaJI CHHTETHYECKUX I'€HOB CTAHOBHJICS
CJ1A0BIM, CPEHUM WJIN CHIBHBIM. Takoi
CIOCOO KOHTPOJISI IKCIPECCHU T'E€HOB
MOXKET HAUTHU NPHUMEHEHHUE B I'€HHON
TEPAIIUU WIN NIPU CO3/IaHMU OEIKOBBIX
JIEKAPCTBEHHBIX BEIECTB.

IIpropuTeTHON C(hepoit IPUMEHEHUS
HUCKYCCTBEHHBIX JKHUBBIX CUCTEM CTAHYT
paboTHI, TAC NMPUXOJUTCA UMETH JIEJIO
C OIACHBIMHU ISl 5KU3HH XUMUYECKUMU
BEIlECTBAMU. B mpouuiom rogy Xomm
Xemnuara (Homme W. Hellinga) u3
YausBepcurera IbIOKa CyMesn IepeHa-
CTPOUTD IPHUPOJHBIE CEHCOPHBIE HEIKU
E. coli na cazbiBanue THT wim gpyroro
BEIECTBA BMECTO IIPHUBBIYHBIX JIJIS1 9TOHU
Oaxrepuu coeauHeHu. 1 teneps Berc
U XeJUIMHIA HAMEPEBAIOTCA OOBbEJUHUTD
nenb Goldilocks ¢ mepeHacTPOECHHBIM
CEHCOPOM, C TEM YTOOBI CO3JATh OHOJIO-
TUYCCKUM MUHOUCKATEIb.

Jxeit Kacmunr (Jay Keasling), Bosrnas-
JIAIOMNA B HarmoHanmpHOoM 1abopatopun
Jloypenca B bepkiu O1/ie/1 CUHTETUYEC-
KO OHMOJIOTUH, COOOIIUIL, YTO OH BCTPOUT
B E. cOli CJIOJKHYIO LIENb U3 T€HOB ITOJIbIHNA
M JPOACKEI. DTa KOHCTPYKIIUA WHUAIAN-
pOBaJIa CUHTE3 NIPEAIIECTBEHHNUKA apTe-
MU3HUHHUHA, HOBOT'O IPOTHBOMAJIIPHUITHO-
IO JIEKAPCTBEHHOTI'O BEIIECTBA, IIPENapaT
Ha OCHOBE KOTOPOTO CJIMIIKOM JIOPOT [T
HACEJICHUA TEX CTPAH, IVIE AMUJIEMUU Ma-
JIAPUM BO3HUKAIOT yamie Bcero. ITo cmo-
BaM KacimHra, 3a Tpy rojja paboThl BBIXOZ,
MPOJYKTA YAAJIOCh YBETMYNUTD B MHJIJTMOH
pas. «Emie HEMHOTO — U MBI CMOZKEM MPO-
U3BOJIUTH «KOKTCHIb> HAa OCHOBE JIByX
MPOU3BOAHBIX APTEMU3UHUHA IO IIEHE
B 10 pa3 MEHBIICH, YEM HBIHEIIHSS», —
nosnaraeTt Kacimar. Cierka MognuUInpo-
BaB GAKTEPHIO, MOJKHO OY/IET OJTy4aTh J1O-
POTOCTOAIINE XUMUYECKHUE COCTUHEHUA,
HCTIOJIB3YIOIMECA B KOCMETHYECKON IPO-
MBIIIJIECHHOCTH, 4 CAMOE ITIABHOE — IIPOTH-
BOPAKOBBIN IIPENapaT TAKCOIL

Jlpyrue UCCAefoBATENN IPHUBJIEKA-
10T E. coli k paboTaM IO YHHYTOKEHHIO
SIZIEPHBIX  OTXOJOB, OMOJOTUYECKOTO
1 XUMHUYECKOTO OPYXKMA. «MBI CKOH-
crpyuposanu E. coli n Pseudomonas
aeruginosa, CloCOOHbIE 4ICOPOUPOBATH
Ha KJIETOYHOH CTEHKE TSLKENIbIE METAJUIBI,
YPpaH M IUIyTOH, — coobmaeT Kaciunr. —
HachITUBIIUCH OITACHBIMHA MECTALJIAMU,
OHM BBINAAIOT B OCAJIOK, 1 B UTOI'€ MBI
MOJTy4a€M YHCTYIO BOJY>.

Llenn JOCTOMHBIE, YTO M I'OBOPHTb.
Ho ecu BBl OHIyIIae€Te CMYTHOE 6ECTIO-
KOWCTBO IIPU MBIC/IH O CTYAEHTAX, CO3/a-
IOIUX HOBBIC BU/IBI MUKPDOOPIAHU3MOB,
I O 4YaCTHBIX JIZI60pQ,TOpI/I${X, CUH-
TE3UPYIOUIUX BUPYCHI, WIX OO YYEHBIX,
yOIMKYIOIUX CTATBU O OAKTEPUSIX, AK-
KyMYJIHPYIOINX IUTYyTOHWUH, 3HANTE, YTO
TAKOE YyBCTBO BO3HMKAET HE Y BAC OJI-
nux. B 1975 r. Begymue 6uomorn Mmupa
NPUHATA PCHICHUC HAJIOXHUTL 34IIPCT
Ha UCIIOJIb30BAHME TEXHOJIOTUU PEKOM-
onnanTHBIX JJHK, a 3aTem BbIpaboTann
npasuna paboTel ¢ HUMU. [lo-BUaAUMO-
My, IOJIUTUKA CAMOOTI'DAHUYEHUN Cpa-
OoTana: 10 CUX IIOP HE 6BUIO HU OJJHOI'O
CEPBE3HOI'O MHIIUJEHTA C F€EHETUYECKU
MOJM(PUIIMPOBAHHBIMA OPTaHU3MAMHU.
Ho nHepaBHO IIPOU3ONLIN TPU BEIY,
U3MCHMBIINE CHUTyaluio. BO-NEpBHIX,
CETOJIHSI KAXKIBIM MOXKET 3arPy3UTh
JTHK reHamu TOKCMHA CHOUPCKOI S3BBI.
Bo-BTOPBIX, HE COCTABJISIET TPY/AA MOJTY-
uuTh HyXHy10 JJHK, 3aKa3as ee cuHTE3
KOMIIAHUH, HAXOJAIENCS B opduop-
HOI 30HE. M B-TPETBHUX, CYIIECTBYET
CEpBE3HAsT Yyrpo3a MPEJHAMEPEHHOI'O
HEIIEJIEBOI'O UCIIOIb30BAHUS IT€HETUYEC
KHX KOHCTPYKIIMNA. Kaknm 06pasom orie-
HHUTb PUCKH, CBA3AHHBIC C PACIIPOCTPaA-
HEHUEM HOBOM TEXHOJIOTHH, U KAK IIPU
9TOM COXPAHUTH BCEC TO LCHHOEC, 4YTO
B HEH €CTh? DHAU JOCTAET (POTOrpadpuio
CBOUX CTYACHTOB: <<HOCMOTpI/ITC, C Ka-
KUM YJOBOJIbCTBHUCM OHH 3aHHNMAIOTCA
TCHCTUYCCKUM KOHCTPYUPOBAHUCM, —
OTMEYAET OH. — OTO I'OPa3jlo JIy4lleE,
4eM CO3/]aBATh HOBBIE PA3HOBUHOCTU
BUPYCOB WJIN GUOJIOTHYECKOT'O OPYKUSI».
Tem HE MeHEE Y‘{CHbel CUHTACT, YTO HE-
06X0IUMO O6CY/IUTH TPOOIEMBI HOBOTO
HaIrpaBJICHWA O6UOTEXHOJOTUU U CBSI-
3aHHBIC C HUM PUCKHU. M
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Mapk Coamc

HelnpoBUoAOroB, MPUAEPIKUBAKOLLIMXCS PA3HbIX
B3IASIAOB HO PABOTY TOAOBHOIO MO3rd, MPUMUPSIET
NCUXOAOrM4ecKkas Teopus Ppenaa. '




HEAPOGHONOIHA

Wpen 3urmynga Opeiga JOMUHUPOBA-
JIM B IICUXOJIOIMHU BCIO TIEPBYIO MOJIOBU-
Hy XX BeKa. B 0CHOBy ero Teopuii Jerio
HPEIIONOKEHUE, YTO OOTBIIUHCTBO MO-
TUBALMN (TOOYKAEHMIT) UETOBEKA CKPBI-
TBl B IJTyOOKHX IUIACTAX ITOACO3HAHMSL.
Bonee TOro, OHM aKTMBHO M3TOHAIOTCS
U3 HANIETO CO3HAHWA HEKMMH CHJIAMHA
BBITECHEHUS. VICIIOJIHUTENIbHBIN OPraH
ncuxuku (dro [fA]) orsepraer mooble
MO/ICO3HAaTeIbHbIE Biiedenus (M [Ono)),
KOTOPBIE MOIVIM OBl TOJKHYTb YEJIOBEKA
Ha ITOCTYIIKHA, HECOBMECTUMBIE C HOP-
MaMH [TUBUIN30BAHHOM OOIIECTBEHHOM
KM3HA. HeO6XOMMOCTD TAKOTO TTOAB-
JIEHNA (BBITECHEHUA ) CBA3AHA C TEM, YTO
ITO/ICO3HATEBHBIE BJICYCHUSA HEPEIKO
HPOSBIISIOTCS B BUZE BCIBIIEK HEOOY3-
JAHHBIX CTPACTEH, NETCKUX (DAHTAZUNA
MIN CEKCYAJbHBIX U arPECCUBHBIX I1O-
OyK/ICHUT.

Hauwunas ¢ 1950-x 1T, KOTrj/ia ITOSI-
BUJINChH OOJIEE COBEPIIEHHBIE METO/bI
HUCCIENOBAHNA YEIOBECYECKON TICUXU-
KA M MO3TI'a, CTAJ0 OYEBU/IHO, 4YTO JIO-
BO/IBI, KOTOPBIMU Dpen] MOAKPEIIIAI
CBOM TEOPHUHU, B HAYYHOM OTHOHICHUU
JIOBOJIBHO MIATKHE. [JTABHBIM METOJIOM
ero paboTel ObUI HE HAYYHBIH JKCIIE-
PUMEHT B CTPOTO KOHTPOJIHUPYEMBIX
YCIOBUSIX, 4 IPOCTOE HABJIIOACHUE 32
MAITMCHTAMH B ICUXUATPUIECKAX KITH-
HUKaX. MEXy TeM JIJIs JICYCHUA TAKUX
OOJIbHBIX BCE Yallle CTAAU IIPUMEHATH
JIEKAPCTBA, U OHUOJOTUYECKUH MOJAXOT,
K M3Y4YCHUIO NICUXUYECKUX 3a6071€Ba-
HUIM MaJIO-TIOMay Hadal BBITECCHATH
NICUXOaHaIu3. Byap dpens B TO Bpems
JKMB, CKOPEE BCErO OH JJa’K€ MPUBETC-

OB30P: MOAEAU NCUXUKA

Monoaown 3urmyHa Gpeina (1891T.)

TBOBAJI OBl TAKOW MOBOPOT COOBITUIL.
ITONIb30BABIINICA TIPU KHU3HU PEMy-
TAIMEN BBIJAIOIIEIOCSI HEBPOJIOTA,
OH HE pPa3 OTMEYAI, YTO <«ONMHUCAHUS
YEJIOBEYECKON INCUXMUKH CTaau Obl
0oJiee COBEPIIECHHBIMH, €CIN OBl MBI
MOIVIM 3AMEHHUTbH IICUXOJIOTHYECKHE
MNOHATUSA (PU3HUOJIOTUUECKUMH M XU-
MUYECKUMU TepMuUHAMU». HO B pac-
nopstkeHnu Pperiija He O6BIIO TEX Ha-
YYHBIX O/IXO/IOB, 6/1arofapss KOTOPbIM
CETOJIHSI MBI 3HA€M, KaK YCTPOEH MO3T
3I0POBBIX JIIO/IEH Y HEBPACTEHUKOB.

B nauvasne 1980-x rt. ousTus dro u Yt
CUMTAINCh OE3HAAEKHO YCTAPEBIIU-
MM JJAKE€ B HEKOTOPBIX MCUXOAHAIUTH-
YECKUX Kpyrax. Pperr cTaa UCTOPUEH.
CoIJIaCHO ICHUXOJIOTUYECKHUM IPEJI-
CTABJIEHUSM, IPUIIEAININM Ha CMEHY
bPpERIUCTCKOIM TEOPHH, JIIOJIH, UCIIBITHI-

* AOATVE FOAbI B MCUXOAOTN U MCUXMATPNN FOCHIOACTBOBAAM KOHLLEMLM Ppenaa
0 6eCCO3HATEABHbIX BAEYEHMSIX, 51 (Bro), OHO (Ma) U T.A. AOCTUKEHNS HEMPOXM-
MU 1 HEMPODUBNOAOTM MAAO-MOMAAY OTTECHUAM 3TY MOAEAL HO 3AAHWM MACH.
HenpobroAor CTaAM OBBSICHSITb MCUXMYECKME MPOLLECChl HEMPOHHOM OKTUBHOC-

TbtO MO3ra.

* OAHAKO MOCAEAHME NOMbITK/ CBSI3ATh BOEANHO MMEIOLLIMECS HEBPOAOTNYECKNE
ACHHbIE MPUBEAM K BOSHUKHOBEHMIO XMMNYECKON KOHLLEMLMU NMCUXNKU, KOTOPAS]
NMOATBEPXKACET NMPABUABHOCTb TEOPETUYECKMX MPEACTABAEHU Openaa. Bce
60OAbLLIEE YMCAO YYEHBIX BO BCEM MUPE MEYTAET 0OObEANHNTL HEBPOAOTUIO U MCU-

XMATPUIO B POMKOX EAVHON TEOPUM.

BAIOIIIME JICTIPECCHIO, 9yBCTBYIOT CEOs1 HE-
CYACTHBIMH HE IIOTOMY, YTO B PAHHEM /JIe-
TCTBE NIEPEKIIN HEKHE TPABMATHYCCKIE
COOBITHS, A IOTOMY, YTO B UX TOJIOBHOM
MO3I'€ HAPYIINJIOCh PABHOBECUE MEXK/IY
OIIPEICIICHHBIMI XUMUYECKUMU COCIU-
HeHuAMH. OFHAKO ICUXO(apMaKOIOru
HE IPEYIOKWIN B3AMEH IICUXOAHAIN3Y
HUKAKON BCEOOBEMIIONIEN TEOPUH JINY-
HOCTHU, SMOITUH U MOTHUBAITUI.

CerofiHst y4€HbIC BHOBb IIBITAIOTCS CO-
3/1aTh OOIIYIO TEOPHUIO (PYHKIIMOHUPO-
BAHUS YEJIOBEUYECKON IICUXUKHU. CaMoe
VANUBUTEIBHOE TO, YTO OHA HE CJIMIIKOM
OTJIMYACTCS OT TOM, 9TO ObUIA BBICTPO-
ena Pperigom 100 e Hazan. Cornacus
HEHUPOOUONIOTN JOCTUTHYT HE CKOpPO,
HO OHH BC€ YaIle NPUXO/AAT K MHCHUIO,
BBICKA3aHHOMY OpHKOM KanpgenoMm,
naypearoMm HoO6€1EBCKOM HTpeMUu
no ¢dpusuonoruu u meaunuue 2000 r:
«JIcuxoaHanIu3 IpOCTO-HAIPOCTO U MO
Cel JIEHb OCTAETCA HAMOOJIee CBA3ZHOM
1 JIOTUYECKH OOOCHOBAHHOM KOHIICTI-
nued (PYHKIMOHUPOBAHUS HAIIEH IICH-
XHUKH».

dperiy, BO3BPAMACTCA — U HE TOJIb-
KO B TeopuH. [1IoYTH BO BCEX KPYIHBIX
ropo/Iax MHUPa BO3HUKIN MCKIUCIIUII-
JIMHAPHBIC HAYYHBIC T'PYIIIBI, OOBEIHU-
HHBIIHE yYCHBIX, KOTOPBIC MPEXKIC
MHPEACTABIISIA BPAXKACOHBIE IPYT IPY-
I'y HEHPOOHOJOTHIO U IICUXOAHAIUS.
TecHOE B3aUMOJICHICTBHC TAKHUX KOJI-
JICKTUBOB IIPUBEJIO K BO3HUKHOBCHUIO
MeKayHAPOTHOTO HEHPOIICUXOAHATH-
THYECKOT'O OOIIECTBA, CKET'OTHO IIPOBO-
JIAIIErO KOHI'PECCHI U U3/1aI0IIETO ITOITY-
JIAPHBIN XKypHan «Herponcuxoanamms»
(Neuro-Psychoanalysis). B peakilMOH-
HBIIT COBET HW3JAAHUS BXO/JAT TAKHE
IIPU3HAHHBIC ABTOPUTETHl B OOGIACTH
COBPEMECHHOU IIOBEJCHYECCKON HEM-
pobuosioruy, Kak AHTOHHO J[Jamacuo
(Antobio R. Damasio), Dpuxk Kanpgen,
Ixoszed Jleny (Joseph E. LeDoux),
benpkamun JInber (Benjamin Libet),
JAx Ilenkcenno (Jaak Pankseppo),
Bunaanyp Pamauvangpan (Vilayanur
S. Ramachandran), [anuen Hlexrep
(Daniel L. Schacter) u Bonbpd 3unrep
(Wolf Singer).

COBMECTHBIMM  YCHJIMSIMU  yYEHbBIC
3aKI/IBIBAIOT (PYHJIAMEHT TEOPHH, KO-

ab B Mupe Hayku

ABIYET 2004



A. W. FREUD ET AL., BY ARRANGEMENT WITH PATERSON MARSH LTD., LONDON (top): OLIVER TURNBULL (bottom; all coloring)

HEHPOGHONOIHA

TOpasA, mo cnosaM Kampgena, craner
«HOBBIM HMHTEJUIEKTYAJIbHBIM KapKaCOM
IICUXUATPUMU> U OKAKET HA 3TY HAYKY Tad-
KOC JKE€ BIIMAHME, KAKOC OKA3dJ1d TEOPUsI
3BOmMONMA JJapBrUHA HA MOJIEKYIAPHYIO
I'E€HETHUKY. B TO ke BpeMs HEHPOOUOIOrU
IIOCTOSIHHO OOHAPYKHUBAIOT BCE HOBBIE
9KCIIEPUMEHTAIBHBIE TIOATBEPKACHUS
(PPpeNIOBCKUX MAEH U IPHUCTATBHO U3Y-
4al0T OMOXUMHUYECKUE U (PHU3HUOJIOIH-
YECKUE MEXAHMU3MBl ONHUCAHHBIX HM
NICUXUYECKUX MPOIECCOB.

MoACO3HATEeAbHAS MOTUBALMUS
Korga ®peits cchopMynupoBa IITaBHOE
IIOJIOKEHHE CBOEH TEOPUHU: IICUXHUYEC-
KHE MPOLECCH], ONPEAEIAIONINE HAIU
MMOBCCAHCBHBIC MBICJIM, YYBCTBA U HA-
MEPEHMUS, BO3ZHUKAIOT Y HAC HEOCO3-
HAHHO, — €r0 COBPEMEHHUKU B OJUH
rOJIOC 3ASIBUIH, YTO 3TO HEBO3MOKHO.
OJIHAKO IOCAEJHUE UCCAEJOBAHUS HE
TOJBKO MOATBEPKAAIOT CYIIECTBOBA-
HHMC HCOCO3HABACMBIX IICHUXHYCCKHUX
IIPOLIECCOB, HO U YKA3BIBAIOT HA TO, YTO
OHHU UT'PAIOT B YEJIOBEUECKOH ICUXU-
K€ pemIammnyo poJb. Tak, Hanpumep,
OBIIO TTOKA32aHO, YTO MOBEJACHUE TTAIU-
CHTOB, HECIOCOOHBIX BCIIOMHUTH HE-
KOTOPBIE COOBITHS CBOEH JKU3HHU, KOTO-
pBI€ TPOUBONLIN OCIE MOBPEKACHUS
MO3TOBBIX CTPYKTYDP, OTBETCTBEHHBIX
3d XPpAHCHUC TTAMATH, B HCﬁCTBHTCHb—
HOCTH HAXOJUTCA IO BIUAHHUCM 9TUX
320BITHIX COOBITUIM. CIICITUATHUCTHI B 06-
JIACTH KOTHUTHUBHOW HEHMPOOHMOJIOTUH
IOBOPSIT O PA3IMYHBIX CUCTEMAX MTAMSI-
THU, OCYI[CCTB/ISIOMMNX IKCIVTUIUTHYIO
(OCO3HABAEMYIO) U HUMIUIMIIUTHYIO
(HEOCO3HABAEMYIO) NEPEPAOOTKY HH-
dopmanuu. Takue xe HGOPMbI TAMATU
pasnuuan u dperg.

KpoMme Toro, ydeHble UACHTUPHUITA-
POBAJIM CHUCTEMBI HEOCO3HAHHOI IHa-
MSATH, OTIOCPE/IYIONIUE AMOIITMOHATBHOE
obyuenue. B 1996 r. Heiipodusnoor
u3 Hpo-MOPKCKOTO yHUBEPCUTETA
JIxozed Jlemy 0OHApYKUJI CYIIECTBOBA-
HME KOPKOBO-TIOJJKOPKOBOI'O HEPBHOI'O
IIyTH, COEJUHAIONIETO 1LEHTP INepepa-
OOTKN CEHCOPHOI MH(MOPMAIIUU C ITPH-
MUTHBHBIMH CTPYKTYPAMU T'OJJOBHOTO
MO3Ta, TOPOK/AIOMIUMH PEAKIIUU CTPa-
xa. ITOCKONBKY 3TOT IyTb HPOXOAUT

4yepes MUIIOKaMII (OTAEI MO3Ta, OTBE-
4yaomui 32 GOPMHUPOBAHHUE OCO3HAH-
HOM NaMsATH), TEKYIIUE COOBITHS, KAK
MIPABUJIO, BBI3BIBAIOT Yy HAC OECCO3HA-
TEJIbHBIE BOCIIOMHUHAHUS OO SMOIMO-
HAJIbHO BA’KHBIX MOMCHTAX IIPOULIOTO,
IIOPO’KIAsl BIIOJHE OCO3HABAEMBIC, HO
KKYyIIMECs HaM a6CONIOTHO Uppaliu-
OHAJbHBIMUA OINYIIEHUA (HAIPUMED,
HEKOTOPBIX JIIOACH HEMHOI'O IyraioT
60pOAATHIE MY>KUUHDI).
Heripobuosoru O6HAPYKUIH, YTO

OCHOBHBIC CTPYKTYPBI MO3Td, OTBCTCT-

BEHHBIE 32 (POPMHUPOBAHUE IKCIUIMLIUT-
HOI IaMATH, B TEYEHHE ABYX INEPBLIX
JIET JKU3HHU pebeHKa He (DyHKIIMOHHUPY-
I0T. DTOT (PAKT MPEKPACHO OOBSICHSACT
¢denomeH, Ha3zBaHHBIN DPpengoM HH-
anTribHON aMmHe3ueln. Kak mosaran
YYEHBIH, MBIl HE TO YTOOBI 3a0BIBAEM
CBOM IIEPBBIE BIIEYATIEHHS — MBI IIPOC-
TO HE MOKEM BCIIOMHHTD UX HA YPOBHE
co3zHaHuA. OJHAKO 3TO HE O3HAYAET,
YTO CJIEABI TAKUX COOBITUI HE BIUSIOT
Ha YYBCTBA U ITOBEJIEHHE B3POCIOIO Ye-
noBeka. EnBa 1 Hal1eTcsa XOTh OJJUH

CO3HAHUE N MATEPUS

OKOHYATEABHbIN BOPUGHT MOAEAN YHEAOBEYECKOM NCUXUKN Dperia CO3AAA B 1933 T
(crnpaBa). MyHKTUPHbIE AVHM OBO3HAYAKOT FPAHMILY MEXAY OCO3HOBAEMbIMM

1 HEOCO3HOBAEMbIMU MCUXMYECKMM MpoLieccamm. Cynep-3ro (Ceepx-91)
MOAGBASIET MHCTUHKTVBHBIE MOBY)KAEHVS (A, A OHO), HE ACBAS M PA3PYLLATL
PALWOHAABHYIO MbICAb. BOABLUMHCTBO PALIMOHAABHBIX MCUXNHYECKMX MPOLLECCOB
(3ro, nAn 51) TaKOKE HOCUT OBTOMATUHECKMIN M 6ECCO3HATEABHbIN XPAKTEP, TAK YTO
OCO3HAHHbIMM NEPEXVBAHVSIMU HEAOBEKQ, TECHO CBSI3AHHbBIMK C BOCTIPUSTTUEM,
YAPOBASIET AVLLb HEGOABLLAS YOCTb Dro (BbIMYKAOCTb HOA [PEACO3HARHVEM).
Mexay Iro nlanaet HenpepbiBHAs 6OPbOA 30 AOMUHNPOBAHME. CBEpPX-51

3AMPeLLOET Dro BbIMOAHSITE XKEAQHUS A,
MpoBeAEHHOE HEACBHO HEBPOAOTMYECKOE
KOPTUPOBAHME MO3ra (BHM3Y) COBNOACET
co cxemon Ppenaa. MosroBoi CTBOA

N OTBEYAOLLAS 34 MHCTUHKTbI I MOTUBALLNKO
AMMONYECKASI CUCTEMA COOTBETCTBYIOT
dpenpoBckomy Va,. BEHTPOABHYO

ANOBHYIO OBAOQCTb, KOHTPOAVPYIOLLYIO
M3BMPATEABHOE TOPMOXEHWE,
AOPCOABHYIO GPOHTOABHYIO OBAQCTb,
KOHTPOAVIDYIOLLLYIO COMOCO3HOHME,

1 KOPKOBYIO OBAQCTb, PACMOAOXKEHHYIO

B 30AHEN YOCTV MO3rA 1 OTBEHAIOLLLYIO

30 BOCMPVISITE BHELLHETO M1PA, MOXXHO
OTOXAECTBUTL C PPENAOBCKMMU DO

n Cynep-2ro.

AOPCanbHas
GPOHTOABHAOSI
Kopa

3aAHsIS1 KOPa

BeHTpanbHOs
GPOHTOABHAOSI
Kopa

CTBOA MO3ra

B Mupe nayko
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COBPEMEHHBIN CHELUATUCT B OOIACTU
HENPOOHOJIOTUM PA3BUTHSL, KOTOPBI HE
COIJIACKIICS OBl C TEM, YTO PAHHHUE BIIE-
gaTieHus (0OCO6EHHO CBSI3aHHBIE C 06-
IEHUEM MEXKY MATEPBIO U PEOEHKOM)
BJIMAIOT HA (POPMHMPOBAHME HEPBHBIX
CBSI3EN B TOJIOBHOM MO3I'€, 4 CIeJOBa-
TEJIbHO, U HAKIAABIBAIOT HEU3IJIAJU-
MBI OTIIEYATOK HA OYAYHIYIO JIMYHOCTD
U TICUXMYECKOE 3JOPOBbE YETOBEKA.
W Tem He MeHee OCO3HAHHO BCIIOMHHUTD
KaKO€-JIMOO M3 PAHHHUX BIEYATIECHUHI
MBI HE B COCTOSTHUU. YYEHBIM CTAHOBUT-
Cs1 BCE OYEBU/IHEE, YTO HAIIIA IICUXUYEC-
Kas AKTUBHOCTD B 3HAYUTEIBHOI Mepe
MOTHUBHPYETCSA TOACO3HATEIBHO.

BbiTeCHeHne peabUAUTUPOBAHO
HenpasHue ncciegoBaHus OATBEPANIIN
U IPYroe npeanonoxenue Ppenma: Mel
AKTUBHO BBITCCHACM HCIIPUATHYIO MH-
(dpopMannIo B 0OOIACTh NOJCO3HATEb-
Horo. CaMas HaIryMeBIas padora 6buta

Ha MO3roBbIx CKAHAX OTYETAMBO
PA3ANYMMBI TOBPEKAEHMSI TKAHEN,
BbI3bIBAIOLLME HAPYLLEHWS NCK-
XOAOTNHECKNX QYHKLIMN, KOTOPbIE
Dperia MOor U3yHaTb AULLIb KAUH-
yecku. [NpoBeaeHHOE HeAQBHO
TOMOrpadryecKoe NCCAEAOBAHME
NMALUMEHTA, COYMHSIBLLErO HEBEPO-
SITHBIE CTOPUIN O CBOEW XXM3HM,
BbISIBUAO MOBPEXAEHNE MOSICHOM
V3BUAWHBI (CTPEAKQ) — HACTN MEAU-
QABHOM GPOHTAABHOM AOAU KOPBbI.
Pperp CKA3aA Bbl, YTO 3TA CTPYK-
TYpa HE AQET MOACO3HATEABHBIM
YKEACQHVSIM M3MEHSTTb PALIMOHAAb-
HOE COMOCO3HAOHWE YEAOBEKA.

NpOBEJEHA HA OOJIbHBIX AHATHO3UEN
CHELUAIIMCTOM IO NOBEJEHYECKON HE-
Bposiornu n3 KanmpopHUNCKOTro YHHU-
Bepcurera B Can-/luero Bunasaypom
Pamauanzapanom. IToBpexaeHue npa-
BOM TEMEHHOM O6GJACTH KOPBI NPU-
BOAHUT K TOMY, UYTO JIIOJU MEPECTAIOT
OCO3HABATDH MPUCYIIHE UM CEPbE3HBIC
dusnueckue gedeKTH (HaAIpUMep, ma-
panny KOHeYHOCTH). Ilocne Toro Kak
PamauaH/IpaH HCKyCCTBEHHO aKTUBU-
POBaJ PaBoOE MONYIAPUE Y OFHOU U3
TAKUX OOJIbHBIX, OHA BAPYT OHIA, YTO
€€ JeBasg PyKa MapaJr30BaHa, 4 IJIaB-
HOE — OCO3HA/Ia, 9YTO B TAKOM COCTO-
SIHUM pyKa NpebblBasa BOCEMb JIHEN
C MOMEHTA HHCyAbTa. Takum ob6pa-
30M, AIMEHTKA HE TOJBKO OCMBIC/INIA
CBOM /1e(peKT, HO, OKa3bIBACTCS, U 6ec-
CO3HATEJIbHO PETUCTPHUPOBANA €TO
B MaMsATH BCE BOCEMb IIPE/IIIECTBYIO-
MUX JHEN.

TTokazaTenbHo, 4TO, KOT/Id UCKYCCTBECH-
Hasl CTUMYJIALNSA MO3ra MPEKPATUIACD,
OOJIbHASI HE TOJIBKO BEPHYJIACH K yOEXK-
JIEHHUIO, YTO C PYKO! Y HEE BCE B IOPAJIKE,
HO JIa’K€ 3a0bLIA TOT OTPBIBOK Pa3roBOPa
C BpadoM, I/l IPU3HABAIA CBOU HENO-
CTATOK (BCE IIPOYUE TTOJPOOHOCTH ITOH
6ece/1bl B €€ MAMATH COXPAHUINUCE). «DTH
(hbaKTBI 32CTABJIAIOT MPEJNONATATD, YTO
naMsATh JAEHCTBUTEIBHO IOJABISETCS
M30UPATETBHBIM OOPA30M, — 3AKIIOYNIL
Pamauangpan. — Ha6moneHus 3a 9TOH
OONBHOU BIICPBBIC B JKM3HH yOCIWIN
MEHA B PEATBHOCTU (PEHOMEHA BBITEC-
HEHUA, COCTABIAIONIETO KPAECYTIOJIbHBIN
KAMEHb KJIACCUYECKOIM TEOPHU TCHUXO-
AHAIN32>.

AHANOrUYHbIN (PEHOMEH ObLI BBHIAB-
JIEH W Y JIOJEA C MHTAKTHBIM MO3TOM.
Heriponicuxonor u3 JJapeMCKOro yHu-
BepcuTeTa B AHIIMU Maptun Konsent
(Martin A. Conway) YTBEPXKAACT, YTO
€CJIN SIBCTBEHHBIC (D(PEKTHI BBITECHEHUS
MOJKHO BBI3BATb Y OOBIYHBIX JIIO/ICH B O€-
30061/THON J1a60PATOPHON OOCTAHOBKE,
TO B TPABMHUPYIONIHUX CUTYALUAX PEAIb-
HOM JKHU3HU OHH JIOJDKHBI OBITh BBIPAKE-
HBI B rOPa3/io 60bIIEN CTEIEHU.

MpyHUMN YAOBOABLCTBUS
Opnako Pperj nomen B CBOUX pac-
CYKICHUIX enle Aanpuie. OH HE TOJb-

KO YTBEP:K/1aJI, YTO HAIIA IICUXUYECKAs
JKM3Hb UMEET MOJICO3HATE/IbHYIO IIPU-
POy, HO U 4TO BBITECHCHHAS YaCTh
IIO/ICO3HATEIBHON IICUXUKHU (DYHKIINO-
HUPYET HE MO IPUHIIMNITY PEAIbHOCTH,
YHOPABIAOIMEMY CO3HATENbHBIM OTO,
4 COBCEM IIO APYI'MM 34KOHAM. OTa
(dpopMa NOLCO3HATEIBHOT'O MBIIIEHUS
BCELIETIO OIPENEIAETCSI KEJIAHUIAMU,
0€CIIeYHO UTHOPHUPYS U 3aKOHBI JIOTH-
KU, U XOJ, BDEMEHH.

Ecmm ®perp npas, TO MOBPEXKICHNE
TOPMOS3HBIX CTPYKTYP I'OJIOBHOI'O MO3T'd
(MECTO JIOKAJIM3ALMHU «IIOJABJIAIOIIETO>
Dro) JOJLKHO OCBOOOXKIATH OT MyT UP-
PAaLMOHAIbHBIE, PYKOBOACTBYIOIMIHECSI
JIMIIb JKEJTAHUEM, (DOPMBI IICUXUYECKON
AKTUBHOCTU. VIMEHHO 3TO M HAOIIO-
J1aeTCsA y OONMBHBIX C MOBPEKICHHBIMH
Y4aCTKAMH (PPOHTATIBHOM TMMOHUYECKOMH
06/12CTU MO3Ta, KOHTPOJINPYIOIEH BaK-
HENIIME XAPAKTEPUCTUKA CAMOCO3HA-
HUL. /U1 TAKUX MALIMEHTOB CBONMCTBEH-
HO HAPYUICHHUE IAMATH, IOJYYUBIIEE
Ha3BaHMUE CUHJpOMa Kopcakosa: OHH
HE OCO3HAIOT, YTO CTPAJJAIOT AMHE3HEH,
4 IOTOMY 34IIOJIHAIOT IIPOBAJIBL B ITAMSI-
TH BBIIyMaHHBIMUA HCTOPUAMHU — KOH(DA-
OyNAMAMHU.

HepaBHO HEMPONCUXONIOT U3 Jlapem-
CKOr'O yHUBEpcHuTeTa ArikatepuHu POTO-
nyny (Aikaterini Fotopoulou) B MoeMm
OPUCYTCTBUH HAOIIONAT OAHOTO W3
TAaKUX OOJBHBIX. HU HA OJTHOM U3 €XKe-
JHEBHBIX 50-MHHYTHBIX CE€AHCOB, IIPO-
BOJMBIIMUXCS 12 THEN NOAPs, NAIIUCHT
HE MOT BCIIOMHHTB, YTO BUJEI MEHS
KOI'ZIa-HUOYAb MPEXKIE U 4TO HEJABHO
€My ObLIa C/IeJIaHa ONEePaIn IO y/ale-
HUIO OITYXOJIM JIOOHBIX JIOJIEH, KOTOPAs
U CTaJId IPUYMHOUN ero amHesnu. OH
MPEOBIBAT B IIOJIHON YBEPEHHOCTH, YTO
C HHUM BCE B MOPAJKE, a4 KOI/IA €ro CIpa-
HIUBAJIM O HIPAME HA I'OJOBE, COUYMHSI
HENPABJONOJOOHYIO HUCTOPUIO 006 ya-
JICHUHU 3y0a WIM OINEPAIUM Ha CEPLIC.
ITarmeHT ACMCTBUTENBHO IIEPEHEC ITU
XHUPYPIrUYECKUE BMEIIATEIbCTBA, HO 9TO
ObUIO MHOTO JIET HA33], ¥, B OTJINYUE OT
Onepalyy Ha MO3TE, 3aBEPIININCE OHH
YCIIEUIHO.

Ha Bonipoc «KTo 7> 60/IbHO¥ B pa3HbIE
JIHHA OTBEYAJI, YTO A — €I'0 KOJUIETa, COOY-
TBUIbHUK, KIIUCHT, KOHCY/IBTUPYIOIIHICS
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BETTMANN/CORBIS (photograph of freud circa 1930): A. W. FREUD ET AL., BY ARRANGEMENT WITH PATERSON MARSH LTD., LONDON (drawing)

HEAPOGHONOIHA

C HHM IO BOIIPOCaM NMPO(ECCHOHAIBHOM
3KCIIEPTUSBI, YWIEH CIIOPTHBHON KOMAH-
JIbl, 32 KOTOPYIO OH UI'PAJI B KOJJIE/IKE, U,
HAaKOHEL, MEXAHUK, PEMOHTHUPYIOUINHI
OJHVH M3 €I'O MHOT'OYMCJICHHBIX ABTOMO-
Ouielt (TAKOBBIX Y HETO HE OBLIO BOBCE).
DTUM BBIIyMKaM COOTBETCTBOBAIIO U €T'O
MOBEJEHUE: TO OH OOBOJUI KAOMHET
B3TJII/IOM B ITOUCKAX KPYXKH C ITHUBOM,
TO CMOTPET B OKHO Ha BOOOPAKAEMYIO
MAIIUHY.

[TopaxaeTr TO, YTO COAEPKAHUE BbI-
MBICJIOB  OIPCACIIACTCA KCIAHUAMUA
nanueHTa. Ankarepunun doromyny
HOJATBEPANI 3TO, IPOBEAS KOJIUUECT-
BEHHBII AHAJIA3 ITOCJIETOBATEIBbHOM Ce-
puu u3 155 KoHMAOYIALNUI GOIBHOTO.
Ero BBIJYMKHN HOCH/IN OAJICKO HEC CIIy-
YANHBIA XAPAKTEP — UX ITOPOJIATI «ITPHH-
IIUI YOBOJBCTBUA», KOTOPpOMY Dper
OTBOJHJI IJIABHYIO POJIb B YIIPABJICHUM
0€CCO3HATENBHOM NICUXUKOM. Hamr ma-
LIMEHT IMOIPOCTY BOCCO3/ABAJI PEATb-
HOCTb B COOTBETCTBHU CO CBOMMH KE-
JAHUSIMHA. AHAJIOTUYHBIC H216JIIO,E[€HI/IH
O6buTH cslenianbl MaptnHOM KOoHBeeM 13
Japemckoro ynusepcureTa, OJIMBEPOM
Tepu6yuiom (Oliver Turnbull) u3s
VY3IbCKOTO YHUBEPCUTETA U JAPYTUMU
HucciegoBaTensIMu. Bee aTu yuensie — He
IICUXOAHAJTUTUKH, d CIICIIUATIHNCTHBI B 00-
JIACTH KOTHUTHUBHOM HEUPOOUOJIOTUH,
HO TE€M HE MEHEE BCE OHU UHTEPIIPETU-
PYIOT CBOM OTKPBITUS B PAMKAX TEOPUH
Operaa. OHN yTBEPK/IAIOT, YTO ITPUBO-
asmiee K KOH(MaOy AL UAM NOBPEXKICHHUE
(PPOHTAIBHON JTUMOHUYECKON 0OOIACTH
MO3ra yxyamaeT MCEXAaHU3Mbl KOTI'HH-
THUBHOI'O KOHTPOJISI, O6ECIIEUUBAIONINE
HOPMAJIbHOEC BOCIIPpUATUC PCAIbHOCTH,
U CHUMaeT 6JIOKAZY C IOACO3HATEb-
HBIX BJIMAHHUU HA BOCIIpUATHUEC, TTAMATH
" CYy>KACHUA.

3Bepb BHYTPU

Open nonaaraa, 4To MNPHUHIUI YAO-
BOJIBCTBUSI IIOTBOPCTBYET IPOSIBICHUIO
IPUMHUTUBHBIX )KUBOTHBIX ITOOYKACHUI
4esoBeKd. MBIC/Ib, UTO NOBEJAEHUEM YII-
PAaBJIAIOT TOTPEOHOCTH, HAIIPABICHHbBIC
Ha JIOCTUKEHUE OJHOMN-EIMHCTBECHHOU
LEJIN — IUVIOTCKOM CAMOPEAIU3AIIUU, EI'O
BHUKTOPUAHCKHUE COBPEMEHHUKH BOCIIPU-
HAIN KaK KOI[YHCTBO. 3a MOCIEYIONINE

B 18951. Dpeia, HOAESICh HA TO, UTO AASI OBBSICHEHMSI ICUXMYECKMX MPOLLECCOB
y4eHble OYAYT MOAb30OBATLCS HE MCUXOAOTMYECKNMM, O BUOAOTNHECKUMU MOHSTUSIMUA,
CAEAAA STOT HOBPOCOK HEPBHOrO MEXAHN3MA BbITECHEHWS (BBEPXY). HEenpusTHbIe
BOCMOMUHOHMSI OObIYHO AKTUBUPYIOTCS HEKMM CTUMYAOM (&N, AQALHUV CAEBQ),
HAMPABASIKOLLMMCS OT HEVNPOHA O K HEMPOHY b (BHI3Y). HO eCAM Apyre HEMPOHbI
(BBEPXY CrPABQA) OKAXKYT MOACBASIOLLLEE BO3AENCTBUE, HEMPOH «aAbGO» (CrPaBA

OT Q) MOXET BAOKMPOBATL MPOBEAEHNE CUTHAAC U, TOKMM OBPA30M, MPEAOTBPATUTL
akTBaumo. Ha prcyHke ®peina, (CHUMOK CAEAQH B KOHLE XKN3HU yHEHOr0) N30OPAZNA
HEMPOHbI PA3BAEAEHHBIMW Y3KUMU LLEATIMW. ABA TOAQ CMYCTS1 CUHAMCHI ObIAK
OBHAPYKEHBI AHIAMNCKNM Y4eHbIM HapA30M LLIEPPUHITOHOM.

JIECATWIETUST OOIIECTBEHHOE BO3MYIIIE-
HHUE IIOYTUXJIO, 4 CAMH IPE/ICTABICHUS
dpefiza O 4EIOBEKE KAK O KUBOTHOM
IIO/IBEPITIUCh M3PSTHON IepepadoTKe
KOTHUTHUBHBIMU ITICUXOJIOTAMHU.

CerojiHsl OHM BO3BPAIAIOTCA K HAM
B IIEPBO37aHHOM By/Ie. JJoHanba [Tdadpd
(Donald W. Pfaff) n3 PoxdemiepoBckoro
VHUBEPCUTETA CYUTACT, YTO MHCTHUHK-
THBHBIC MEXAHU3MBI, YIIPABJISIONINE Ue-
JIOBEYCCKUMU MOTHUBAIIUSIMU, B JICHICTBU-
TEIBHOCTH OKA3AJIHUCh IPUMHUTHBHEEC,
yeM npexacrasiasin dperiiyr. OCHOBHBIC
CUCTEMBI 3MOLIMOHATIBHOTO KOHTPOJIS
y 4EeJIOBEKA, €I'0 POJCTBEHHUKOB-IIPHU-
MA4TOB U JIDYTUX MJIEKOIUTAIOMNX YCT-
pO€EHBl OJJUHAKOBO. Te 4YacTH HAIIEro

MO3T'd, YTO BEJAIOT aKTUBHOCTBIO TIJIy-
OMHHBIX IUIACTOB IICUXUKU ((PPENIOB-
ckoe M), B XMMHYECKOM U (PYHKIIMO-
HaJbHO-aHATOMHUYECKOM OTHONICHUH
MaJIO 9YEM OTJIMYAIOTCA OT COOTBETCTBY-
IOIIUX OTAEIOB I'OJJIOBHOI'O MO3Ia JIO-
MAITHUX KUBOTHBIX.

OJIHAKO COBPEMEHHBIE HEUPOOUOIO-
I'l HE COTJIACHBI C (PPEIJIOBCKHUM pas/ie-
JICHUEM Y€JIOBEYECCKUX MHCTUHKTOB Ha
CEKCyaTIbHbIE U aTPECCUBHBIC. Brarogaps
HAOMIOCHUAM 32 OOJIBHBIMH C TTIOBPEXK-
JIEHUAMU PA3JIMYHBIX OT/IC/IOB HEPBHOMN
CHUCTEMBI, U3y4EHHIO JIEUCTBUA PA3HOO0-
Pa3HBIX MPENAPATOB U UCKYCCTBEHHOM
CTUMYJIAIIUM MO3Ta OHU HUJEHTUMHUITN-
POBAIM y MJICKONUTAIONUX YETHIPE

BoMmupe Hayku



HEHPOGHONOIHA

[ToMHpEeHne MeXAY HEBPOAOTMEW N MCUXOAOTMEN O3HAYAET
bonee 23PPeKkTMBHOE AeyeHUe OOAbHbIX C  MNCUXMYECKNMU

PACCTPONCTBAMMU,

OCHOBHBIE CUCTEMBI, OTBETCTBEHHBIE 32
MHCTHUHKTHUBHOC IMTOBCACHHUEC JKNBOTHBIX.
DTO — MOMCKOBAsA CUCTEMA (WJIM CUCTE-
Ma BO3HAIPAXKIEHMA); CHCTEMA I'HEBA
U APOCTH; CUCTEMA CTPAXd U TPEBOIU
Y, HAKOHELl, CUCTEMA ITaHHUKH, KOHT-
pONMpYIOMAsl CIOXKHBIE HHCTUHKTBI,
YIIPABIACMBIC COITUAIbHBIMU B3ANMOOT-
HOIIEHUSIMU. AKTUBHOCTD THUX CUCTEM
IOJIOBHOT'O MO3Td PETYIUPYETCS] HEM-
POTPAHCMUTTEPAMU — XHMHUYECKUMH
BEIIECTBAMH, ONOCPEAYIOIMNMH OOMEH
CUTHATAMU MCKITY HCPBHBIMU KJIICTKAMUA
MO3Ta.

CucremMa BO3HATPAKACHUS, 32 AKTHUB-
HOCTb KOTOPOH OTBEYdeT JO(paMUH,
HANIOMHUHAET (PPEUAOBCKOE THUOUIO.
CormacHo Ppenay, CEKCYaIbHOE BIlE-
YEHUE IIPEJCTABIAET COOOM CHUCTEMY,
4Ubsl AKTUBHOCTD HAIIPABJIIEHA HA ITOUCK
YIIOBOJILCTBUSL U KOTOPAss MHULIUHPYET
SHAYUTCIBHYIO YdCTh HAIMUX B3dHMMO-
JICVICTBHUM C OKPYKAIOmMMUM MUPOM. Kak
IMOKA3bIBAIOT HMCCIEAOBAHNA, HEPBHBIN
CyOCTpAT CHUCTEMBI BO3HATPAKACHUSA
MIPUHUMAET CAMOE HENOCPEACTBEHHOE
Y4aCTHE B PA3BUTUH IOYTHU BCEX (pOpM
HAPKOMAaHUI U JIPYyTUX (POPM IATOJIO-
I'MYECKUX MPUCTPACTUM. B aTON CBA3M
UHTEPECHO OTMETUTD, UYTO PAHHHE DKC-
nepuMeHTel Pperia ¢ KOKauHOM (TIPO-
BE/ICHHBIC UM Ha CAMOM ceb€) O6ECIOBO-
POTHO yOEIMIN €TI0 B TOM, YTO CUCTEMA
JIMOU/IO TOJDKHA UMETB I107] COOOMH O1Ipe-
JICJICHHYIO HEMPOXUMUYECKYIO OCHOBY.
B ommyme oT CBOMX MOC/IEIOBATENICH,
Opeiir HE BHJIET CMBIC/IA POTHBOIO-

OB ABTOPE:

CTABJIATh NCUXOAHAIN3 IMCUXO(apMa-
KOJIOTMH 1 C OITUMH3MOM OKHAJT TOTO
JIHSI, KOTjJja HEepruen M MoxxHO 6yzaer
HEMOCPEACTBEHHO YHNPABIATh C IOMO-
MbI0 XUMHUYECKUX BeIecTB. CeroaHs
JIYY9IIUM IIOAXOAOM K JICUCHUIO ITCUXM-
YECKHUX 3200JIEBAHUIT IPHUHATO CUUTAThH
CXEMBI, COYETAIOUINUE IICUXOTEPAIHIO
C IIPUCMOM TIICUXOAKTHUBHBIX IIPCIIA-
paroB. HccnegoBanus, IIPOBEACHHBIC
C TIIOMOIIBIO COBPEMEHHBIX METOIOB
HENPOBUBYATNU3ALIUH, TOKA3BIBAIOT, YTO
BO3JICMCTBUAE HA MO3T «PA3rOBOPHOMN Te-
panuu» CPAaBHUMO C 3PMEKTAMA IICUXO-
MIPENAPATOB.

COH 1 cHOBMAEHUS

HoBoe 3BydaHme NOpPUOOPETAIOT Ce-
roaHa u npeacrasaennsa dperiga o cHe
n CHOBHJCHUAX. CO3/1aHHASA UM TCOPHUSI
HOYHBIX BWJICHHUHM KaK MHUMOJICTHBIX
NPOOIECKOB ITOJCO3HATE/IBHBIX JKEJIa-
HUU MOJABEPINIACH COKPYIIUTEIBHON
KpHUTHKE B 1950-€ I'T,, KOIid 6BLT OTKPBIT
OBICTPBIN, WIN MAPAAOKCAIBHBIN, COH
U BBIIBJIEHA €TI0 TECHAS CBA3b CO CHOBU-
JeHUsAMU. A Korja B 1970-¢ IT. yu4eHbIC
OOHAPYKHUJIN, YTO LIUKJI CHA PETYIUPY-
€TCS ALECTIIXOJINHOM — BEIICCTBOM, BbI-
pa6aThIBACMBIM JTUIIEHHOM KAKOH-TH60
«I[ICUXHUYECKOM JICSATECIBHOCTH» YaACTHIO
MO3T'OBOT'O CTBOJI, (PPEUIOBCKAS TEOPUS,
Ka32JI0Ch, PYXHYJId OKOHYATEIbHO. BbIIIO
IMOKA33aHO, YTO OBICTPBIN COH BOZHUKACT
ABTOMATHYECKH, Yepes3 Kaxable 90 Mu-
HYT, 4 KOHTPOJIHUPYIOT HPOLECC MO3I'O-
BBIC CTPYKTYPBI U BEIECTBA, HE MMCIO-

Mapk Coamc (Mark Solms) —30BeAYIOLLIMIA KODEAPOM HEMPOMCUXOAOTM B KENMTAYHCKOM
yHrBepcutete (KOxHas AGpurKa). OH YNTAET ASKLIMM MO HEMPOXVPYPTN B KOpOAEBCKOM
NOHAOHCKOM LLKOAS MEeANLMHBI 1 B MEAULIMHCKOW LLIKOAE CB. BapdOoAOMES], ATAIOKE SIBASIET-
cs1 anpeKTopoM LieHTpa HelponcuxoaHansa ApHoabaa Mbeddepa mpu Heto-Vlopkcikom
NCUXOQHOAUTNHECKOM MHCTUTYTE, COAMC rOTOBUT K BbIMYCKY YETBIDEXTOMHMK MOAHOTO CO6-
POHWS HENPOBUOAOTUHECKINX PABOT 3UrMYHAC PPeAa (M3AQTEABCTBO Karnac Books).

M€ HUKAKOI'O OTHOIIEHMS K SMOLIHAM
1 MOTHBALUH. DTO OTKPBITUE 3ACTABUIIO
YYCHBIX IIPCAIIONOXUTD, YTO CHOBHUJC-
HUS JIMIIEHBI KAKOT'O-JINOO CMBICJIA: TO,
JIECKATD, BCET'O JINIIb OOPBIBOYHBIE UCTO-
purn, TOPOKAACMBIC BBICITNMHU OTAC/TAMKU
I'OJIOBHOT'O MO3Ta B OTBET HA XdOTHYEC-
KyIO KOPKOBYIO daKTUBHOCTD, BbI3BAHHYIO
OBICTPBIM CHOM.

OJHAKO MO3/IHEE ObUIO YCTAHOBJIEHO,
49TO GBICTPBIF COH M CHOBH/ICHUS — /IBA
COBEPUICHHO pPAa3/IMYHBIX (PEHOMEHA,
PEryaiupyemMbiX Pa3HBIMH, XOTS W B3a-
UMOJICUCTBYIONIAMH MEXKAY COOO0I Me-
xXaHu3MaMu. OKa3ajJ1oCh, YTO CHOBUJIE-
HHSI T€HEPUPYIOTCSI CEThIO MO3TOBBIX
CTPYKTYP, COCPENOTOYEHHBIX B TOU
4aACTH MEPEIHErO MO3rd, KOTOpas Be-
AA€T HMHCTUHKTAMU W MOTUBALMAMM.
DTO OTKPBITHE MOPOAHIO MHOKECTBO
TEOPHUI CHOBUJICHMI, IPUYEM HEKOTO-
PBIC M3 HUX MAJIO YCM OT/IHNYAIOTCA OT
npeacrasineHuil Gpenpa. IpucraabHbIi
UHTEPEC YYEHBIX BBI3BATIO HAOIONCHUE,
CJICJIAHHOE COTPYJHUKAMH HAIIEH J1a00-
PaTOPHHU: TOBPEKIEHUE HEKOTOPBIX BO-
JIOKOH B INTyOOKMX CJIOSIX JIOOHOM KOPBI
IIPUBOJUT K IOJHOMY IPEKPAIICHUIO
CHOBH/ICHUH, CONTPOBOK/AIOIIEMYCS 00-
UM OCJIA6JIEHUEM MOTHBUPOBAHHOI'O
MOBE/ICHUA YETIOBEKA. DTO ITOBPEXKICHUE
O6BUTO B TOYHOCTHU TAKUM JKE,4TO U B CIy-
4ae XUPYPTUYECKOUN omepanuu (mpe-
(PPOHTANTBHON JIEUKOTOMHHU), K KOTO-
POIi mpeX/e NPUOEraii HEHPOXUPYPTH,
YTOOBI N36ABUTH OOJIBHBIX OT I'AJUTIOIU-
HaIUi U1 6pena. B 1960-X IT. MAITUEHTAM
C 3TOW 1IEeJIbIO HA3HAYAIN IIPEapaThI,
IIOZIABIAIONIME AKTUBHOCTD Z[O(pZ{MI/IHa
B TEX K€ CAMBIX CHCTEMaX MO3Ta. TakuM
006pa3oM, BIIOJIHE BEPOSITHO, UTO IJIAB-
HBIM I'€HEPATOPOM CHA CJIYKUT CUCTEMA
BO3HAI'PAK/ICHUSL

IAaBHOS 30040
Bosspamenne Tteopuit Pperga  Ha
ABAHCIICHY COBPEMEHHOM ICHUXOJO-
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HHAA TOYKA 3PEHMA

'MW TIPUBETCTBYIOT J[JAJIE€KO HE BCE.
IIpeacraBuTeNAM CTAPHIETO MOKOJE-
HUA TICMXOAHAJIMTUKOB TPYAHO CMH-
PHUTBCA C TEM, YTO MOJOABIE KOJJIETU
C JIETKOCTBIO IOJBEPIralOT CBAIICHHBIC
JIOTMBI TICUXOAHAJIM3A IIPOBEPKE HO-
BEUIIMMH METOJAMH OWOJOTHUYIEC-
KOro ananmsa. OZHAKO MHOTHME «CTa-
pHKH>» IO O6€ CTOPOHBI ATIAHTHKU
OTHOCATCA K 3TOMY BIIOJIHE JIOSJIBHO.
[IpuMep TOMY — MAaCTHUTBHIE TICMXOAHA-
JIMTUKH, BXOAAIMWE B PEAAKIIMOHHBIA
COBeT XypHana «Helporncuxoananms»,
4 TAKKE€ MHOI'OYMCJICHHBIC YJICHBI
MexXayHapOJHOIO HEUMPONCUXOAHAIN-
TUYECKOI'O OOIIECTBA.

ITonaTHO, HOYEMY BO3BPAIICHUIO
NICUXOAHATUTUYCCKUX HJIEH MNPOTH-
BATCA W HEUPOOMOJOTU CTAPIIETO
IMOKOJICHUSA: CJIMIIKOM >KHMBBI UX BOC-
NOMUHAHUS O, Ka3aJ0Chb OBbI, HECO-
KPYIIUMON KOHUENnuu (pengusma,
MO3OJIMBIIEX MM IJ1a32 B TO BpEMH,
KOTZIA OHU HAYWHAINA CBOIO HAYYHYIO
JIeATENbHOCTh. BOT moyeMy oHM OTKa-
3BIBAIOTCS MMPU3HATD OYEBUHBIN (DAKT,
4TO MHOTHUE IpeacraBiaeHus dperijga
YK€ MOJIYYUIN HAYIHOE MOJTBEPK/C-
nue (cm. epes cnpaesa). Ho, Kak CKasa
Sk Tlenkcenmno, «<HEUPOOUOIOTH, JEUCT-
BUTEIBHO NEKYIHECA O NMPUMHPEHUHN
HEBPOJIOTUU C IICUXUATPUEH, BUIAT
CBOIO 33/1a4y HE B TOM, YTOOBI JOKa-
3aTb NPABOTY WK HenpapoTy Pperaa,
4 B TOM, YTOOBI 3TO IPUMHUPEHNUE HAKO-
HEI-TO COCTOSIOCH>.

Eciim MBI COBMECTHBIMU YCUIHUAMU
BO3/IBUTHEM <«HOBBIA TEOPETUYCCKUN
KapKaC» Ui IICUXUATPUH, IPOUJIET TO
BpEMs, KOIJIA YEIOBEKY C OMOIIMOHAIIb-
HBIMH HAPYHIEHUAMU TTPUXOJUTCS BbI-
onparb MeEXIy 6ecefoil ¢ NCUXOaHa-
JIMTUKOM (KOTOPBIM MOXKET U HE 3HATb
MOCHAEJHUX JOCTHKECHUI MEJIUITAHDI)
1 JIEKAPCTBAMH, HA3HAYECHHBIMHU IICH-
XO(PapMaKOIOroM (KOTOPBIA MOXKET
HE y4ECTh BCEX OOCTOATENbCTB KU3HHU
©OIbHOTO, BBI3BABIINX SMOIIMOHATbHbIN
CpbIB). IlcuxuaTpus 3aBTPAIIHETO JIHS
O6€IaeT CBOMM MAaIIMEHTAM ITOMOIIb,
OCHOBAHHYIO Ha BCECTOPOHHEM ITOHH-
MaHMU KaK paboOTbl I'OJTOBHOI'O MO3Ia,
TaK U (PYHKIIMOHHUPOBAHUA YEIOBCYEC-
KOM IICUXUKHU. B

BoMmupe Hayku

OPEN]] BO3BPAUAETCA? KAK B JIVPHOM CHE!

MNMpeacTaBaeHns 3urmyHaa Openaa
O MPUPOAE CHOBUAEHUIN COCTABASIFOT
SIAPO €ro TeEopU 0 GYHKLMOHNPOBAHMN
yeAoBeyeckow ncuxmkmn. Mapk Coamc
U Apyre GpemnanCTbl 3AsIBASIOT, YTO ACH-
HblE, MOAYYEHHbIE MPY N3YHEHN TPABMM-
POBOHHOIO FOAOBHOFO MO3rQA U B UCCAE-
AOBOHUSIX MHTAKTHOTO MO3ra METOACMM
HENPOBU3YAAN3ALIN, SIKOBbI MOATBEPXK-
ACIOT MPOBUABHOCTb KOHLEMLIM Dperaal.
OAHOKO APYre PABOTbI MOKA3bIBAKOT, YTO
OCHOBHbIE NOCTYAQTbl PENAOBCKON TEO-
pUn, NO-BUAUMOMY, OLLIMOOYHBI.

Ppeina 0BbSICHSIA MPUYYAAVBYIO MPUPO-
AY CHOBUAEHNIN YCEPAHBIM CTRDEMAEHU-
€M CO3HOHUS «CKPbITb» HEMPUEMAEMbIE
UHCTUHKTUBHBIE YXEAQHWS], BbIDbIBAKOLLN-
eCs 13 NOACO3HAHMUS, KOTAQ BO BPEMS
CHQa 3ro (51) oCAQBASET CBOW KOHTPOAb
Haa V1 (OHO). BOABLLMHCTBO e HENPO-
BONOAOTNHECKMX ACHHBIX MOATBEPXKACET
MPOTMBOMOAOXHYIO TOUKY 3PEHUS: MPU-
YYAAVBOCTb HOLLIMX CHOBUAEHWIA — PE3YAb-
TAT HOPMOAbBHbIX M3MEHEHUIN COCTOSTHUS
FOAOBHOrO MO3ra BO BpeMst CHA. OHU
reHepPUPYIOTCS XMMNYECKUMU MEXAH3-
MOMW MO3FOBOrO CTBOAQ, YMEHbLLIAIOLL-
MU UAU YBEAUUYNBAIOLLUMU QKTUBALLMIO
PA3ANYHBIX OBAACTEN KOPbI. KayecTBo
HOLLUMX CHOBUAEHUI, SMOLIMIA N MBICAEN
OMNPEAEAIETCS XMMNHYECKMMN CABUTAMM
B FOAOBHOM Mo3re. A dpemnpmcickme
MOHSATUS «CUMBOANYECKAST MOCKNPOBKO»
U «LLEeH3Yypa» BOOOLLLE AOBHO MOPA COPO-
CUTb CO CYETOB: HUKTO Y>KE HE BEPUT, 4TO
XUMMEWN MO3ra YNPABASIET MPECAOBYTAS
60pPbOa MEXAY Dro n Va (€CAV TOKOBOS
BOOOLLE MMEET MECTO). B HOy4YHOM CO-
CTOSITEABHOCTU TEOPUN «MACKUPOBKM U
LIEH3YPbl» COMHEBAETCS 1 GOABLLMHCTBO
COAMUX MCUXOAHAAUTUKOB.

A 4TO >Ke TOrAQ BOOOLLE OCTAeTCS OT
dpEenAOBCKON TEOPUM CHOBUAEHNIN?
CoBCEeM HEMHOTOE —TOYHEE, OAHO TOAb-
KO MPEAMOAOXKEHME, YTO UHCTUHKTVBHbIE

OB ABTOPE:

AAACH XO6COH

BAEYEHWSI CNOCOOHBI GOPMUPOBATL CHO-
BUAEHWUS. ACHHbBIE UICCAEAOBAHUM AENCT-
BUTEABHO YKO3bIBAKOT HA TO, YTO AKTMBA-
LIS HEKOTOPbIX OTAEAOB AUMBUYECKOW
CUCTEMBI, BEACIOLLX TPEBOTOW, THEBOM,
PABHO KAK Y MOAOXKUTEABHBIMY SMOLL-
MU, BAUSIET HO GOPMUPOBOHNE CHOBW-
AEHNN. HO 3T BO3AENCTBUS — OTHIOAb
HEe ©KeAaHUs». KaK MoKa3bIBAET QHOAM3
CHOBUAEHUN, COMPOBOXAAOLLME UX
SMOLMU UMEIOT HEFATUBHbIV XAPAKTED
HE MeHee YacTo, YeM NO3UTKBHBIN. A 3TO
MOTAO Bbl O3HAYATb, YTO MOAOBUHA BCEX
©KEAQHUN», KOTOPbIE Mbl AAPECYEM
CaMUM cebe, MMeIOT HEraTUBHOE CO-
AEPXKAHME. DMOLLM XKE B CHOBUAEHMSIX
HUKOK HE 30MACKMPOBAHbI. OHM OKPa-
LUMBQIKOT CHbI, 3AYACTYIO 30CTABASISI HAC
MPOCHLINATLCS OT HOYHbIX KOLIMOPOB.
Ppelia HAKOTAC HE MOT OBbSICHUTD, MO-
4Yemy ke BO BPEMSI CHO Mbl UCTIbITLIBAEM
CTOABKO OTPULLOTEABHbBIX SMOLN.

Mo caosam CoAmca, OBBSICHSITE CHOBU-
AEHVIS MO3roBbIM XMMU3MOM — BCE POBHO
4TO YTBEPXAATb, BYATO Obl OHW AULLEHDI
SMOLIMOHOABHOTO COAEPXXAHMSI. HO 3TK
KOHCTOTALMM COBCEM HE SKBUBOAEHTHbI.
Teopusl, BblABMHYTAS B 1977 1. Po6epTom
Makkapau (Ronert W. McCarley) ns
[apBAPACKON MEANLIMHCKOW LLUKOAbI
1 CB$I3bIBAOLLLASI BOSHUKHOBEHWE CHO-
BMAEHU C NPOLECCAMU XUMUYECKOM
QAKTVBALMN N CUHTE3A, BCErO-HABCEro
MOKA3bIBAET OLUIMBOYHOCTb MCUXOAHA-
AUTUHECKOTO OO BSICHEHWS MPUYYAAMBOC-
TV CHOBUAEHWIN X TAYOOKNM «CKPbITbIM
CMbICAOMP. A 4TO KACOETCS BbICTPOro
CHQ, TO MO NOCAEAHUM AOQHHBIM, CHO-
BUAEHWS MOTYT MOSIBASITECSI HE TOABKO
BO BpeMsl 9T0M $a3bl — MPOCTO YACTOTA
VX BO3HUKHOBEHMS BO BPEMS ObICTPOrO
CHQO B HECKOABKO A3 BbILLIE, YEM BO BpEe-
M$I MEAAEHHOTO. BCe 3TO HUCKOABKO HE
MPOTVBOPEYUT MOAEAV XVIMNYECKOWN QK-
TMBALWM CHOBUAEHWA. M

AAnaH Xo6coH (J. Allan Hobson) —npodeccop ncuxmatpum [apBAapACKON MEANLIMHCKOW LUKOAbI.

ABTOP MHOTOYUCAEHHbIX MYOAUKALIMN O HEPBHbBIX MEXOHM3MAX NMCUXNYECKUX MPOLIECCOB.



CnycKk 30HAQ Huygens B MAOTHOM aTMocdepe TUTaHA,
KPYMHENLWEro CnyTH1KA CATyPHA, CTOHET OAHNM 13 BAXKHEMLLINX
STAMNOB aKcneanunn Cassini-Huygens.

»

'

gor » CAMY !

A>KOHATAH AyHUH

KocmMmuuyeckum annapar Cassini-Huygens pacKkpoeT TAWHbI
CaTypHAQ, ero KOAeL, 1 TMrAHTCKOro CnyTHUKA — TUTAHQA.
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DON DIXON

Panum yrpom 15 oxra6ps 1997 r. ¢ mbica
Kanasepas Bo Popujie 6bU1H 3aITyIEHbI
OpOUTIBHBIN anmnapar Cassini U 30H7,
Huygens — CaMblil CJIOKHBIN M3 KOI/IA-
JIN60 CO3[JAHHBIX KOCMIYECKUX POHOTOB.
Briepenn ux 0KHU1a710 CEMB JIET MEKIUIA-
HETHOT'O ITyTEIIECTBHUS, 4 YIEHBIX — I1EP-
BOE JUINTEJILHOE UCCIIEJOBAHUE CUCTEMBbI
CartypHa.

B nrone 2004 1. KOCMMYECKUNA anma-
par Cassini-Huygens JOCTUTHET BTO-
PO O BeIUYHHE M1aHeThl COMTHEYHOI
CUCTEMBI U BBIHJIET HA OPOUTY BOKPYI'
Hee. TTocne Toro, kak 6osnee 20 jer Ha-
3aj1 Pioneer 11, n Voyager 1 u Voyager 2
rposieresii MUMO CaTypHa U NEPEAAIN
pEe3yaBTraThl HAOIIOJEHUI, UCCIIEI0BATE-

B Mupe nayko

JIX C HETEPIICHUEM K/1AJI1 HOBYIO DKCIIE-
auinio. Xora CatypH MeHbe onurepa,
€r'o U3YyYEHHE ITOMOKET ITOHATb BOJIO-
IIUI0 BCEX TI'd30BBIX IUIAHET-TUTI'AHTOB.
Csura CatypHa cocTouT U3 30 MaJIeHb-
KHUX JICAAHBIX CIIYTHHUKOB 1 OJTHOT'O TCJIad
pasmepoMm ¢ miaHery — TuraHa, obma-
JIAIOIIETO IIOTHOW aTMOC(EpPOH, KO-
TOpass OCOOEHHO MHTEPECYET YYEHBIX.
(Ee uccienoBanue MOXKET MPOSACHUTD
npoojaeMy BO3HMKHOBEHME JKU3HU HaA
3emiie.) Kpome TOro, aCTpOHOMBI XOTAT
BBIICHHUTD, KAK C(OOPMUPOBATINCH KOJIb-
na CarypHa M KaK MOIIHOE MAarHUTHOE
MOJIE IUIAHETHI BO3JEHUCTBYET HA JICAd-
HbIE€ CITyTHHUKH U BEPXHUE CIOU ATMO-
ceprr TuTana.

VdyeHbie HAACIOTCH,
Huygens TOBTOPHUT YCIEX anmnapara
Galileo, KOTOPBIH 32 8 s1eT paboTH HA
op6ure BOKpyr lOmnurepa uM3MeHWUI
HAIIE IPEJICTABICHUE O NIPUPOJIE TId-
HETBl U €€ CIyTHUKOB. HO ecTh Bax-
HBIC PA3/IN4YUA MCXKY I3THUMU [BYMA
aKcrieaunuaAMu. Galileo c6pocui 30H/
B atMocdepy Onurepa, a Cassini, Ha-
XOJIICh Ha op6ure CaTypHa, HOHLIET
30H] Huygens x Tutany. B ornuune
ot Galileo, Cassini-Huygens — MEXJy-
HapOJHBIN NPOEKT: NASA nocrpouna
OpO6uTaNbHBIN annapar Cassini U yI-
paBjgeT 1I0aeTOM, a4 EBponiernckoe Koc-
MHYECKOE areHTCTBO (ESA) paspadora-
J10 30871 Huygens. 4




MNAHETONOTHA

CnytHUK Cassini

n 30HA Huygens

— KpynHenwmne

MEXKIMAAQHETHbIE ArNnaApdAaTbl 13 KOTAQ-AMBO CO3AQHHBIX HO 3EMAE.

3ambICeA aKCneAnLUU

CaTypH PAaCIIOJIOXKEH BIBOE AAJIbIIE OT
ConHiia, yem ot IOnmTepa, — Ha paccTo-
sann 1,4 mupa. kM. Ha Hem Habmoga-
€TCS MEHBIIE TEMHBIX IOJIOC (IIOSICOB)
U CBETJBIX 30H, OOPA30BAHHBIX TEYE-
HUsAMHU B atmocdepe. Maraurocdepa
CarypHa — O06IACTb, IAE JOMHUHUPYET
€ro MarHUTHOE IIOJIE, — HAMHOI'O CIIO-
KOHHee, JyeM y lOmurepa, co3gaoniero
PaguoONOMEXH, KOTOPBIE JIETKO NPUHHU-
MaroTcst Ha 3emye. Atmocdepy y Turana
ACTPOHOMBI OOHAPYKWIH eIme B 1943 .,
HO, KDOME 3TOI'0, O HEM U JPYI'UX CIIyT-
HUKax CaTypHa OBLIO MAJIO M3BECTHO
JIO HACTYIJIEHUSI KOCMHYECKOH 3PBL
JioburensaMm acTpoHoMun CaTypH BCET-
J1a Ka3aJICA KPACHUBOM U TAUMHCTBEHHOM
KOIIMEN I'pO3HOro lOonmrepa, mapsmen
B JIAJICKOM XOJIO/THOH IJTyOHHE.

[IepBbIM AMNIIapaToOM, JOJIETEBIINM /10
CarypHa, 6bu1 Pioneer 11 — BeCbMa IIPOC-
TOM 30H/1, MPOJIETEBIINHI MUMO IOmnTepa
B 1974 r. 1 Mmumo Carypsa B 1979 1. Ero
NPHUOOPLI OOHAPYKUIN MPEXKIE HEU3-
BECTHOE KOJIbIIO CaTypHa (KOIBLO F),
JIUCTAHIITMOHHO MU3MEPWUIN COCTAB 4T-
MocC(EpPLl U MapaMeTPbl MarHUTHOI'O
IIOJIA IVIAHCTHL Anapatel Voyager 1 v 2,
rpoJieresime MUMo CaTypHa COOTBETC-
TBEHHO B 1980 u 1981 r, pacnionaranu
60J1ee YyBCTBUTEIBHBIMUA NPHUOOPAMH,
KOTOPBIE OOHAPYKUIN B €O KOJIbIAX

OB30OPbI: NMOAETK CATYPHY

TEMHBIE PAJJUAIbHBIE IEPECEKAIOIIMUECS
MOJIOCHI, KOTOPBIE, BO3MOXKHO, 00Pa30-
BaHBI IBUIBIO, BUCATIIEHA HAJ| ITTOCKOCTHIO
KoJiell, Mi3aMepeHus MOKa3ajIn, 4YTO KOJIb-
1A COCTOAT M3 YACTUILL PA3TUIHOIO Pa3-
Mepa: OT OIPOMHBIX BAJTyHOB JJO KPOIIIE€Y-
HBIX ITBIJTMHOK.

Anmapatel Voyager nepepanu uzoo-
paKeHua MmOBCPXHOCTU MHOI'UX JICOA-
HBIX CHYTHHUKOB CaTypHa, HO CAMBIM
UHTEPECHBIM M3 BCEX OKA3AICST OKY-
TaHHBINA aTMocdeport Turan. Voyager 1
MOJUIETE HA PACCTOSIHUE B 4 THIC. KM K
3TOMY BTOPOMY IIO BEJIMYMHE CITyTHUKY
B ConnHeunou cucreme (nocsue lanumena
y IOnurepa). HenpoHunaeMeii opaH-
JKEBBIN TyMaH 3aKPbIBAJ IOBEPXHOCTD
TuTaHa OT TEJIEKAMEP 30HA4, HO Ipyrue
NPHUOOPHI U3MEPHIIN TEMIIEPATYPY U 1AB-
JIEHHE B aTMOC(EPE 1 MMOKAZAIH, YTO OHA
B OCHOBHOM COCTOMT M3 430Ta C HEOOIb-
ITOX ITPUMECHIO METAHA.

OKa3a/10Ch, YTO JUHAMHUKA aTMOCHe-
pbl Tutana nogo6Ha 3eMHOM. B o6enx
arMocdepax JOMHUHHPYET a30T, HO HA
TuTaHe METAH UIPAET TAKYIO K€ Me-
TEOPOJOTUYECKYIO POJb, KAKYIO BOJAA
urpaer Ha 3emye. OH TaKXKe CIYKHUT
OCHOBOM OPraHUYECKUX XUMHUYCCKUX
PEAKIIMYI, HAYUHAIONIUXCSI B BEPXHEN
armocdepe TuraHa ¢ paspbiBa €€ MO-
JIEKYJI YIBIPA(dHUOJIETOBBIM U3ITYYCHUEM
ComnHIja. YYeHbIe NOMararoT, 9YTO B 3TOT

o 3anyweHHbin B 1997 1. annapart Cassini-Huygens BEIXOAUT HO OpOUTY BOKPYT
CartypHa B ntone 2004 1. ¥ HAUMHAET YETbIPEXAETHEE MCCAEAOBAHME ATMOCHEPDI
MAQHETbI, €€ CMYTHNKOB, KOAELL, 1 MOFHUTHOTO MOASI.

e B pekabpe Cassini noWAET 30HA Huygens K TUTaHY, KpynHenLweMy CryTHUKY
CarypHa. BteyeHne Tpex HacoB 30HA ByAET CNyCKATbCS HA MAPALLIOTE, YTO MO3BO-
AT YYEHBIM 13y4nTb ATMOCHEPY TUTAHA 1 €r0 MOBEPXHOCTb, KOTOPAS], BO3MOXHO,
MOKPBITA MOPSIMU YKMAKMX YIAEBOAOPOAOB.

e DKcneamumst BYAET UICCAEAOBATh MPOLLECChI, GOpMUPYIOLLME aTMOCHEPY,
MOBEPXHOCTb U KOAbLLO MACQHET M MPEAOCTABUT HOBbIE CBEAEHNS O COAHEYHOM

cucreme.

aATMOC(EPHBII UK/ MOXKET OBITh BKJIIO-
YE€H U I0K/Ib U3 )KUJIKUX yITIEBOIOPO/IOB,
KOTOPBIE MOI'YT HAKAIJIUBATBbCS B O3€-
Ppax WIM JaKE OKEAHAX HA TIOBEPXHOCTH
crnyTHUKA. TeMmeparypa ImOBEPXHOCTU
(okomo0 —179°C) CAMIIKOM HU3KA IS
SKUJIKOM BOJIbI, HO JJOCTATOYHA ISl Cy-
IIECTBOBAHMS PE3EPBYAPOB C MKUAKUMU
YIJIEBOJOPOAAMH. M3BECTHO, YTO JKU3HD
HE CMOIVIA Pa3BUTHCA HA TUTaHE, HO aHa-
JIN3 OPTAHUYCCKUX XMMUYCCKUX [TUKIOB
Ha 3TOM CIIyTHHKE ITOMOJKET Pa3rafiaThb
TAVHY 3aPOXKACHNA KU3HU HA 3€MIIC.
Pesynsrarel axcneaunuu  Voyageros
BOOJIYIIEBWIN MCCIIEAOBATENEH, U OHU
PELIMIN CO3[1aTh OPOUTAIBHBIIN AIIapar,
KOTOPBIA MOT 6BI ITPOBECTH BCECTOPOH-
HEE HCCIEOBAHUE CHUCTEMbI CaTypHa.
Ho BHadvane 1980-X IT. (pMHAHCUPOBAHNE
IJIAHETHBIX UCCIIEIOBAHMIT OBIJIO OTPAHN-
YEHO, IO3TOMY PyKOBOAUTEIN NASA 11 ESA
3aJyMAIMCh 00 OOBEJMHEHUHN PECYPCOB.
B 1982-1983 rT. Ha BCTpeye EBPOIEHCKIX
1 AMEPHUKAHCKHAX YYEHBIX, TOCBAIECHHOI
COBMECTHBIM MCCIE0BAHMAM COTHEYHOM
CHUCTEMBI, B IEPBYIO OYEPEb OOCYK/1AIACH
SKCIEINIMA B cucTemy CaTtypHa.

YauBUTEeAbHOE NyTeLecTesne

XoTs1 6BUIO SICHO, YTO OCHOBOM MHCCUU
CTAaHET OPOWTAIBHBLIA aIIapar Jyisg HUC-
cneoBanua  artMocdepbl CaTypHa, €ro
KOJIEII, CITyTHUKOB H MarHUTOC(EPHI,
Pasropencsa Ccrop O TOM, KyJld HallPaBUTh
aTMOC(EpHBII 30H/1: Ha CaTypH, HA TuTaH
WIN Ha 062 Tena. [ToceiHN BApHUAHT ObUI
CJIMIIIKOM JIOPOTHM. B KOHIIE KOHIIOB BbI-
Opaym TuTaH, MOCKOIbKY BCEX BOJIHOBAIA
3arajka ero armocgepsl K 1985 1. B ES4
pa3paboTann HOBYIO KOHCTPYKIIMIO CITyC-
KAaEMOTO aIapaTa, KOTOPbIF MOT' paboTaTh
B IUIOTHOI atmMocdepe Turana B ycaoBu-
AX MaJIOU CHJIBI TSHKECTH. 30H/T HA3BAIU
B 4ecTh XpucTuaHa [torrenca (Christiaan
Huygens) — rosuianjcKkoro acrpoHoma
XVII B, OTKpBIBIIETO THUTAaH. A OpOUTATL-
HBIA anmapar (CHIyTHHK), CO3/IaHHbIN
B JIabopaToOpHUn PEAKTUBHOTO JIBIKCHHSA
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DON DIXON

MEKMAAHETHASHPAEKTOPAS

MponeTbl BeHepbl

[Mponet
tOnntepa
3anyck

Op6uta TutaHa

Opbuta sineta

Kocmuyeckum taHaem Cassini-Huygens npeopoAen 6oree
3 MAPA. KM Ha nyTV K CaTypHY. AASI yBEANYEHWSI CKOPOCTU
ANNAPAT COBEPLUNA YETbIPE MPABUTALMOHHBIX MAHEBPA, 06-
AETEB ABOXKABI BeHepy, 3eMAto 1 tOnuTep (BEPXHUA AEBbIV
puc.). IPOMYABLUNCH 1 NKOAS B MPOMEXKYTKE MEXKAY KOAb-
uomMu Fn G CarypHa, Cassini npy HaAMBOAbLLEM COANKE-

TEPHUCTbIA NYTb

Cc TuTaHOM.

BbIXOA HA OPBUTY

Mowbbine
K CatypHy 7
J

/

BrAtoyeHmne
ABUrQTEAS]

Bropon
obopot

HUM C MAQHETO 3AMYyCTUT CBOI ABUIATEAb HO TOPMOXXEHME
(KpQCHQSI AVIHMSI HO BEPXHEM MPABOM PKC.). DTO 3AMEA-
AVIT QMMNAPAT U MEPEBEAET €0 HA SAAUMTUYECKYHO OPBUTY
(HUKHNEE PUC.). TIOCASAYIOLLME BKAKOYEHWS ABUTATEAS CKOP-
PEKTUPYIOT OPBUTY, 06ECreyMBas BCTpedy 30HAA Huygens

CarypH

Konbuo F

Konbuo G

Tpaektopwus Cassini

MyTb 0T 3eman

Mepsbit o6opot Cassini

B ITacagnne (KandpopHus), momydmn M
B YECTb (PPAHKO-UTATBAHCKOTO ACTPOHOMA
XVII cronerus Kana-/lomunuka Kaccuam
(Jean Dominique Cassini), OTKPBIBIIETO
YeThIpe CIyTHHKA CaTypHa M OCHOBHOI
IIPOMEXKYTOK B €rO KOJIbLIAX — JICJICHUE
Kaccunu. O0miasgs CTOMMOCTb SKCIIEIU-
LIMK — OKOJIO $3 M/, U3 KOTOPBIX NPH-
MEPHO 25% BHECIN €BPOIICHIIBL

CrryrHUK Cassini v 30871 Hu)gerns — oH
U3 CAMBIX OOJIBIINX U TAKEIBIX MEXKILIA-

HETHBIX AMMaPATOB M3 KOIA-TUO0 MOC-
TpOoeHHBIX. Ha cryrHuke 12 Hay4yHBIX
pU6OPOB, 4 Ha 30H/E — 6 (CM. 8CMABKY
Ha cmp. 68). 3aTIPABICHHBIN TOPIOYUM,
Cassini-Huygens BECUT OKOJIO 5,5 T, 4 €TO
BBICOTA COCTaBIIET 6,8 M. ITOCKOJIBKY
Cassini yoansieTcsl BIBOE JAJIbIIC, YEM
Galileo, emy TOTpeOOBaIACH 60JIEE YCTOM-
YMBAsS CUCTEMA CBSI3H M MOIIHASI AHTEH-
Ha (npegocTrasiacHHas KocMHUYeCKUM
areHTCcTBOM HTanmuuy, 60JbIIe TOIUINBA

JUI MAHEBPUPOBAHUSA 1 60JIEE BBICOKAS
AJIEKTPHUYCCKASI MOIITHOCTh. Kak U1 B CITy-
yae Galileo, nist tutanust Cassing NCTIONb-
3YETCs ECTECTBCHHBIN PACIIA]] PA/IMOAK-
I€HEPHUPYIOIIETIO
TEIUIO, KOTOPOE NPEOHPA3YETCS B AIICKT-

THUBHOT'O IUTYyTOHMA,

pHUYECTBO.

Xors Cassini-Huygens Obul 3aIlyllicH
IIPU NIOMOIIM CAMOM MOIIHOM aMepH-
KaHCKOM pakeTel Tifan 4B ¢ pa3roHHON
cryneneio Ceniaur, armapar BECHI




TAUHCTBEHHAY CUCTEMA CATYPHA

LleAb akcneamumm COSS/I’)/—HUYQGDS— TMIrAHTCKAS ra3oBAs NAAHETA, OKPY>KeHHAS1 MACCKBHBIMU KOAbLLAMK I MOLLIHBIM MArHUTHBbIM
NMoAeM, COMpoBOXKAAQEMASs OrOOMHbIM CMYTHNKOM 1 MHO>KECTBOM MEAKMX ASASTHBIX AYH.

MarHutocoepa
MpocTtnpaercs HA 1,5 MAH. KM NO HaNPABA€HUIO K COAHLLY
U B AECSTKM Pa3 AQAbLUE.
MarHutocoepa CaTtypHa
6oAEe€e CUMMETPUNYHA, YEM
tOnutepa, u reHepupyet
HOMHOTO MEHbLLE PAAMO-
LLIYMOB, BO3MOYXHO MOTOMY,
4TO DAEKTPOMPOBOANMOCTb
Heap CaTtypHO MeHblle,
yeMm y tOnutepa. Tem He
MeHee 3aXBAYEHHble Mar-
HUTHBIM MOAEM MAQHETHI

CarypH

Avamertp: 120536 km

Paccrtosiine ot COAHUA: 1,4 MAPA. KM

306paxkeHne CarypHa Cassini MOAYYMA B MARTE, KOTAQ OblA
HQA PACCTOSIHUN OKOAO 56 MAH. KM OT MAQHETHI. VIMes maccy
BTPOE MeHbLLE, Yem y tonutepa, CaTypH B OCHOBHOM COCTO-
UT U3 BOAOPOAQ U FEAUSI C MPUMECHIO METAHA 1 AMMUAKA.
CarypH M3AYy4OEeT MHOTO TEMNAQ. [MPUYMHOM PO3OTPEBA MOXKET
ObITb TPEHWE KAMEAEK SKUAKOTO FreAUs], OMyCKARLLMXCS K LIEH-
TPY NACGHETbI CKBO3b BOAEE AETKNM XXNAKUIA BOAOPOA. ECAn
rMnoTesa BepHa, TO B atMochepe CarypHA AOAXKEH OblTb HE-
AOCTATOK reAust. Voyager 1 U3MePSIA COAEPKAHNE FreAUs], HO
MOAYYEHHbIE AQHHBIE BbIAV HEOAHO3HAYHBI. VIHGPAKPACHBIN

cnekTpoMeTp annapata Cassini CMOXET BOAee TOYHO onpe-
AEAUTb KOAUYECTBO FEAVS M1 MI3MEPUT MOTOK TEMAQ OT CATYPHA.
ST1 AQHHbBIE MOKAKYT, AENCTBUTEABHO AV TEAU N BOAOPOA,
PO3AENSIHOTCS B HEAPOX MACHETHI.

VIOHbI AOCTATOYHO SHEPTMYHbI, YTOGbI OKA3ATh BAUSIHUE HA T-
Mochepy TUTAHA 1 BbI3BATb MOLLHbBIE MOASIPHBIE CUSIHNASI HOA,
noAtocamm CaTypHa, KOTOPOE 3ANeYaTAeA KOCMUYECKUNN
Teneckon «Xabba». lccaepoBaHWs Cassini MO3BOAST AyyLle
MOHSITb CTPOEHNE MArHUTOCHEP MACHET.

KoAbua

Paaunychbl KoAeL: OT 67 TbiC. KM (BHYTPEHHUM Kpan KOAbLA D)
A0 483 TbIC. KM (BHELUHUI KPAK KOAbLLA E).

Moyemy KoabLLa CaTtypHa (AGHHOE $OoTO B 1981 . nepeAaA
Voyager 2) BbITASIAST FOPA3AO SIPYE M MACCUBHEE, YHEM KOAbLLO
APYrX DAQHET-TUFAHTOB COAHEYHOM CUCTEMBI? TeAeKaMepPbI
1 cnektTpomeTpbl Cassini GoAee TULATEABHO NCCAEAYIOT NX

CJTUIIIKOM MHOT'O, YTOOBI TTIOC/IATh €TI0 He-
ITOCPEICTBEHHO K CaTypHy. Crieys mpume-
PY IPEIbIYIINX SKCIICAUIIAI B TITyONHBI
CONTHEYHOU CUCTEMBL, Cassini 61aropapsi
HECKOJIBKUM I'DAaBUTAIIIOHHBIM MAaHCBPAM
CMOTI' HA6paTh HEOOXOAUMYIO CKOPOCTb.
ITouterast 6IM3KO K IUTAHETAM, AMIapar
ITOJTy49as JOTIOTHUTEIPHOE YCKOPEHUC.
C 1998 1o 2000 r. Cassini odneren Benepy

OB ABTOPE:

(aBaxpl), 3eMmunio 1 Fonmrep, a B 1ekadpe
2000 r,, mpoxoasa Mumo fonurepa, uccie-
JIOBAJI €r0 MAarHUTOC(hHEPy MU3AICKA, B TO
BpeMs Kak Galileo nenan aHaJIOTMYHbIC
M3MEPEHUs C 6osee GIU3KOrO PaCCTOs-
HIs1. Takye OTHOBPEMEHHbIC HAOIIOICHUS
MIPOBOAWINCH BHEpBble. OHU TTOKA3aTIH,
4TO MaruuTocgepa Fonurepa HeCUMMeT-
PHUYHAS, C HEOXKH/IAHHBIM U300MTHEM NO-

A>KOHATAH AyHUH (Jonathan I. Lunine) — MEXXANCUMNAMHAPHBIA CREUIOANCT SKCNeAn-
umn Cassini-Huygens, npodeccop GU3MKA M TAQHETOAOTN, BOTACBASIOLLMI [Tporpammy
TeopEeTn4eCKom acTPOPU3NKM APU3OHCKOTO YHBEPCUTETA. AYHUH M3y4aeT GOpPMUPO-
BAHME 1 9BOAIOLMIO MAQHETHBIX CUCTEM, YCAOBUSI OBUTAHWSI B KOCMOCE M OpraHn4yeckoe

BELLECTBO BO BHELUHUX OBAACTIX COAHEYHOM CUCTEMBI. AYHUH — OBTOP KHUTW «3EMASL:
3BOAIOLMSI OBUTAEMOro MUPA» (V13AATEABCTBO KEMBPUAXKCKOTO YHMBEPCUTETA, 1999).

HOB U 3JIEKTPOHOB C OJIHOI €€ CTOPOHBL
Cassini Iepefal IPEKPACHBIE H300PAKe-
Hus IOnmTepa, IeTAIbHO 3a11eYaT/ICBIITNC
€ro 6ypHyIo aTMOCdepy.

B 2000 r. npy MCHOBITAHUU CUCTEMBI
CBSI3U OBI BBIABJICH HEJOCTATOK KOH-
CTPYKIIUH, KOTOPBIF HE MO3BOJIWI OBI
Cassini TIOJly4UTb JaHHBIE OT 30HJA
Huygens, xorja TOT 6yJET CITyCKATbCSA
K nosepxHocTu Turana. (3aTem cBeje-
HUSI JIOJDKHBI OBbITh IIEPEAAHBI HA 3€MITIO.)
PaguoONpUEMHUK CITyTHHUKA HE CMOT
ITOJIYYUTh MH(POPMAIIUIO OT 30H/A BO
BpPEMsI HCIIBITAHUI, MOJETHPOBABIINX
JIOTUIEPOBCKOE CMEIICHUE YACTOTHI CUT-
Ha/Ia, KOTOPOE 6y/IeT UMETh MECTO IIPU
crycke. THKeHePbl U3MEHWIH 3ATUIAHU-
POBAHHYIO TPAEKTOPHIO TIOJIETA, YTOOHI,
YMEHBIIIUB OTHOCHTEJIBHYIO CKOPOCTH
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CTPYKTYpPY. POAVOQHTEHHO
Cassini NOWAET CUTHAAbI
CKBO3b KOAbLIO K 3EMAE, YTO
MO3BOAMUT U3Y4ITb CBOMCTBA
X YacTtul, Y4eHble ByAyT
MCKOATb AOKA3ATEALCTBA
SAEKTPOMArHUTHOTO MOAbL-
€MA YOCTULL, MbIAK, KOTOPbIN
BrepBble 3aMeTUA Voyager
(HQ OTO — TEMHbIE MOAOCHI
rornepex KoAeLL). Bce a1o MOMOXET AyYLLIE MOHSITb MPOLLECC
HOPMUPOBAHMS MACHET B FA30-TbIAEBbIX AUCKAX, OKPYKAKO-
LLMX HOBOPOYKAEHHbIE 3BE3AbI.

TutaH

Avamertp: 5150 km

PaccrosiHue ot CatypHa: 1,2 MAH. KM

TutaH 6oAbLLe Mepkypusi, ero atMocdepa 6oAee NAOTHAS,
yeM y 3eMAn. TeMnepaTypa HA NOBEPXHOCTU AOCTUIAET MO-
psAKa 179°C, TAK YTO XKN3Hb
TOM BPSIA AV BO3MOXHA. HO
TEMAO, UCXOASILLEEE 13 HEAD
CIMYTHUKA AU OT MAACIOLLMX
HQ ero NOBEPXHOCTL KPYM-
HbIX KOMET, MOXET MOPOX-
ACTb KWAOMETPOBbIE 03EPA
YKMAKOM BOAbI, CTIOCOBHOM
COXPAHSITLCS MOA KOPKOW
AbAQ COTHU AET, ECAV PACT-

BOPEHHbIN B HEM OMMUAOK ChIFPAET POAb AHTUGPM3A. B 03epax
13 MPOCTbIX YTAEBOAOPOAOB U HATPUTOB MOTYT GOPMMPOBATHCS
AMUHOKUCAOTbI, MYPWVHBI, COXAPA U APYTE KOMMOHEHTbI XXBO-
ro BeLLecTsa. HanoBepxHOCTU TUTAHA CASAbI STVX MPOLLECCOB
MOTAM COXPAHUTLCS] B BUAE PA3AMYHBIX OPTAHNYECKMX OTAO-
SKEHUM, KOTOPbIE MOTYT OBHAPYXKITL NPnGopbl Cassini. (Poto
TUTQHQ MOAYHEHO rpm rnomoLLm Teneckorna Kex Il.)

AeasiHble CNYTHUKU

Avnametp: ot 20 KM ([TAH — CaMbI MOA€HBKUIA CMYTHUK) AO
1528 kKM (Pesi — cambii GOABLLLION CMYTHUK NMOCAE TUTAHQ).
PaccrosiHne ot CartypHa: ot 133600 km (MaH - Hanboaee
GAU3KUIA CNYTHUK) AO 23 MAH. KM (MUMUP — CAMbIN AGABHUN).
Bce cnytHukmn CatypHa, 3a
VCKAOYEHMEM TUTAHQA, HO-
MHOTO MEHbLLIE FAANAEEBbIX
CnyTHUKOB lOnutepa. Ha
PUCYHKE CNPABA MOKA3AH
OYEHb TAAAKUNA DHLEACA
(¢oro Voyager'a2) co cae-
AOMU OBLLIMPHOrO BbIPAB-
HWBAHWS MOBEPXHOCTU, YTO
XOPAKTEPHO AASI TOPA3AO
BoAEeE MACCHBHBIX CMYTHMKOB. HOMPOTKB, S9INET UMEET HEOA-
HOPOAHYIO MOBEPXHOCTb: MOAYLLAPUE, OOPALLEHHOE B CTO-
POHY OPBUTAABHOTO ABMKEHUS, HOMHOFO TEMHEE APYroro
MOAYLLAPWS CAYTHUKA. Cassini N3y4nUT CRYTHUKK BOAW3M C NO-
MOLLLbIO TEAEKAMEP, CMEKTPOMETPOB, PAACPA 1 ASTEKTOPOB
4aCTULL.

CITyTHHKA U 30H/14, CBECTH K MUHUMYMY
JIOIJIEPOBCKOE CMEIICHHUE.

ITpuosrrue Cassini B cucremy CaTypHa
npousorer 11 mons 2004 ., Korza anrma-
par munyet Peby — CIyTHUK, OOPaIaio-
LIUHCS ITO HEPETYIAPHOM 3/UIUIITHYECKOM
OpOUTE HA PACCTOSTHUN OKOJIO 13 MITH. KM
OT IUIAHETBL Cassini IPOUICT HA PACCTO-
STHUM 2 TBIC. KM OT 3TOI'O CITyTHHKA Pa3-
MepoM 220 KM, KOTOPBIH, BO3MOXKHO, CO-
CTOUT W3 MIEPBUYHOIO BEIIECTBA, HoIee
4,5 muipAl. €T Ha3aJ CPOPMHPOBIIETO
TBEP/BIC /IPA IUIAHET-TUIAHTOB. CITyCTS!
Tpu Heaeny, 1 nons, Cassing NpruoOIU3nUT-
¢s1 K CaTypHy C ThUIbHOE CTOPOHBI IJIOCKO-
CTH KOJIELL U IIPOJIETUT B HIMPOKYIO IIE/Ib
MEXIy KonbliaMu F u G. 3aTeM OyJeT 3a-
ITyIICH JIBUTATEIb, KOTOPBIN B TECYCHHUE
97 MHHYT BBIJJACT TOPMO3HOM HMITYJIbC,

YTOOBI 3AMEINTD MOJIET KOCMUYECKOI'O
aInapaTa v BEIBECTH €r0 HA OPOUTY BOK-
pyr CartypHa. IToka gsurarens O6yJer pa-
©0TaTh, Cassing IPONETUT HA OJIVDKANIIEM
paccroaHuu (18 TeiCc. KM) OT CaTypHa.
Ecim BCce npoiieT 1o Iiany, 3ToT MaHEBP
nepese/ieT Cassing Ha AJUTMITUYECKYIO Op-
OuTy, KOTOpast O6yJEeT MO3KE CKOPPEKTH-
POBaHa JJOIIOJTHUTEIBHBIMU BKIIOYEHUS-
MU JIBUTATEIISE (CM. puc. Ha cmp. 65).

Cnyck K TutaHy

B Teuenue mectu MmecsiieB CasSirg IBasKbI
commusurcs ¢ Turanom. OH 3a1IMETCS HUC-
CJICTOBAHUEM ATMOC(EPBI M TTOBEPXHOCTH
TUT'AHTCKOT'O CITyTHHKA, 4 TAKKE ITOATOTO-
BUTCS K ITOCAJIKE 30H/14. 25 nieKadpst Cassini
BBIITYCTUT H11))gens, KOTOPbINA MOJIETUT K
TuTaHy, MATAACh SHEPTUEH OT GaTapEH.

14 auBaps 2005 1. 30H]] BOHAET B 4TMOC-
depy ruranra, IpOCTUPAIOUIYIOCS HAJ
[IOBEPXHOCTBIO HA 1 THIC. KM, T.€. B 10 pa3
6orbIiie, yeM atMocepa 3emnu (em. 21as-
Hoiil puc. Ha cmp. 68). IIpu BXOJE B ATMOC-
depy TEIIOBOM KpaH B (popMe OIIoALa
3aLUTUT 30H], OT neperpesa. Ha Beicore
170 KM pa3BepHETCA MAPAIIIOT, KOTOPbIN
3AMEUINT U CTAOWIM3UPYET CIyCK. ITpu
MIPOXOK/IEHHUH 30H/1a CKBO3b CJIOH OpaH-
JKEBOI'O TyMdHa TI'a30BbIM Xpomarorpad
U Macc-crexkrpoMerp (GCMS) 6yaer aHa-
JIN3UPOBATH COCTAB aTMOChEPEL JIpyromn
NpuoOOp COOEPET M BLITAPUT TBEP/bIC
YACTUIIBL, YTOOBI X MOKHO ObUIO U3YUYUTh
rpu oMoy GCMS. B 10 e Bpems Kame-
pa cuycka (Descent Imager) 1 ClieKTpaib-
HBIN paguomeTp (DISR) cenaioT CHUMOK
06J1aKa MeTaHa. »
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PA3BEAYUK TUTAHA

25 pexkabpst Cassini cnyctt 320-Kr 30HA Huygens, KOTOpPbIn
14 aHBaps1 2005 1. BOMAET B ATMOCHEPY TUTAHA CO CKOPOCTHIO
OKOAO 20 TbIC. KM/4aC. KOTAQ OH ONYCTUTCS1 AO BbICOTbI OKOAO
170 KM, NOPALLIOTBI 3AMEANASIT €ro CMyCcK 1 ByaeT COPOLLEH
TEMNAOBOW SKPAOH, MO3BOASISI HAYYHbIM MPUOOPAM HAYATb UC-
CAEAOBAHME ATMOCGHEPDI M MOBEPXHOCTU CAYTHUKA. 30HA
nepeAacT 3TN AOHHbIE HO OPBUTAABHBLIM annapat Cassini,
KOTOPbIN MOLUAET UX HO SEMAO.

Mosxe Cassini (Ha BcTaBke) ByAeT M3y4yaTb TUTAH.
OnTNYeCKMIA KOMMAEKC ANMNAPATA BKAKOUYOET ABE TEAEKAME-
Pbl M HECKOABKO CMEKTPOMETPOB. KOMNAEKC MoAen 1 YaCTuL,
COCTOUT N3 HECKOABKMX MPUOOPOB AAS UCCAEAOBAHMS MAr-
HUTOCHepbl CATypPHA — OBAACTU, TAE AOMUHMPYET ero Mar-
HUTHOE MoAe. OAHW MPUBOPBI 3APEMVCTPUPYHIOT 3APSKEHHBIE
YACTULIbI, 30XBAYEHHbIE MOAEM; ARYINE YKE U3MEPST MOTOKM

MbIAU Y YOCTULL, BbIPBAHHBIX C MOBEPXHOCTN AEASIHbIX CMYT-
HUKOB yAQPAMU BbICTPbIX MOHOB. Koraa Cassini NponAET HA
PACCTOSIHUM OKOAO 1 ThIC. KM HOA MOBEPXHOCTBIO CMYTHUKA,
NPOU3BEAYT NPSIMOM AHAAM3 BEPXHEN ATMOChepbl TUTAHA,
A MArHUTOMETP, BIHECEHHbIN HA 11-METPOBOW LUTAHrE, U3Me-
PUT XAPAKTEPUCTUKIA MATHUTHOTO MOAS1 CATYpPHA.
YeTblpexMeTpOoBAs AHTEHHA CBSI3M Cassini BYAET UCMOAB3O-
BAHA KAK POACP: «TAPEAKO» MOXKET MOCHIAQTL POANOUMITYAb-
Cbl TBEPABIM TEAQM U MOAYHYATb OTPAYXKEHHbBIE CUTHAABI, YKO-
3bIBALOLLME GOPMY U LLIEPOXOBATOCTb MOBEPXHOCTU. CKBO3b
atvocdepy TMTAHA OH CMOCOBGEH YBUAETH ASTAAM €70 NMOBEP-
XHOCTU. KpoMe Toro, paaap M3MEPUT MUKPDOBOAHOBOE U3AY-
YyeHue TUTAHA 1 TEMMNEPATYPY E€ NOBEPXHOCTM M ATMOCHEPSI.
HaKoHeLL, HTEHHA CBS131 MIOMOXKET MICCAEAOBATL ATMOCHEPY
CartypHA 1 TUTAHA, MOCBLIACS PAAUOCUTHAABI K 3EMAE.

NMOCAAKA 3OHAA HUYGENS

B aTMOCHEpy

AMNMAPAT CASSINI

[AGBHQS1 GHTEHHO
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Korza 3017 OITyCTUTCSI IO BBICOTBI OKO-
710 50 kM, DISR HAUHET [IEPE/IaBaATh ITAHO-
paMHbIe CHUMKH TaHmadgra. Ha nocnen-
HUX COTHSIX METPOB CITYCKA 6€J1ast TaMIIa
OCBETHT ITOBEPXHOCTD, KOTOPAsI OOBIYHO
BBITJISIIAT TPSI3BHO-KPACHOM, IMOCKOJIb-
Ky aTMOCdepa NOIIOMAET CHHUE JIy4YHU
COJIHEYHOT'O CBETA. DTO MO3BOAUT DISR
C/Ie/IaTh CIEKTPAJIbHBIN aHAJIN3 I1IOBEP-
XHOCTH. [Jj11 OIpEEICHUsI CUIIBI BETPa
Ha TuTaHe HAa IPOTSHKEHUH BCETO CITYCKa
OyJeT OTCIIEKHUBATHCS C/IBUT YACTOTHI Pa-

JIMOCHUTHAJIA 30H/14, 4 AaHAIN3ATOP CTPYK-
Typbl aTMOCeprl (Huygens Atmospheric
Structure Instrument — HASI) namepur
TEMIIEPATYPY, JABJIECHUE U JICKTPHUYIEC-
KO€ II0JIe, KOTOPOE MOJKET yKa3aTh Ha
IIPUCYTCTBUE MOJIHHN. Bechb criyck 3am-
MET OT 2,5 10 3 YaCOB.

OcHoOBHas 1enb Huygens'a — uccie-
JoBaTh armocgepy Turana, moaTromy
HE OBLIO IPEANPHHATO CIEUATbHBIX
Mep, YTOOBI 'APAHTUPOBATH ET'O COXPAH-
HOCTB IIOCJIE TIPU3EMJICHUS. YUEHBIX

UHTEPECYET MPUPOAA TNOBEPXHOCTH
cnyTHHKA. TTOKpBITA TN OHA KUJIKUMHU
yraesosopogaMu? MeroTcs i Ha Hew
CJIE/IbI TEOJIOTUYECKON aKTUBHOCTU WJIN
3BOJIIOIIMM OPI'AHUYECKOT'O BEIECTBA?
Wnn sxe TUTan — nNpocCTo JIEJAHOM CITyT-
HUK, ITOKPBITBINA KpaTtepamu? IToaromy
30H/] OCHACTHJIM KOMILIEKCOM JJIsl U3Y-
YEHUS MOBEPXHOCTH (Surface Science
Package — SSP), KOTOPBIA HA 3aKJII0OYHU-
TEJIBHON CTAJUHN CITyCKa MPH ITOMOIINA
3BYKOBBIX BOJIH U3MEPUT HEPOBHOCTD
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NNAHETONOTHA

TUTOH — COMbIN 3AraAO4YHbIM 06BEKT COAHEYHOW CUCTEMDI.

MOBEPXHOCTH. A HASI cpenaer 1nojgoo-
HBbIC M3MCPCHUA, UCIIOJb3YA CHUI'HAJIBI
pangapa.

IIpu CTONKHOBEHUH C TUTAHOM, KOTO-
poe JOJDKHO MPOU30MTH HA CKOPOCTH
B HECKOJIbKO METPOB B CEKYHJY, aKCe-
JIEPOMETPBI 30H/IA TEPENAAYT JAHHBIE
4gepes SSP, 9TOOBI ONIPE/ICINTD, SIBIISICTCS
JIM TTOBEPXHOCTD KECTKOM, CHE;KHOM MJTH
JKHUJKOM. EC/i 30H]1 NEPEKUBET OCATKY,
TO OH CMOXKET TPWKADBI ITO 30 MMHYT I1e-
peaaTh JaHHBIE HA OPOUTATIBHBIN aIla-
pat Cassini, Ipexie 94eM TOT CKPOETCA 3a
FOPU3OHTOM CIyTHUKA. Ecin Huyygens csi-
JIET B YITIEBOJOPOAHOE O3€PO U OKEAH,
TO SSP U3MEPUT TEMIIEPATYPY, INIOTHOCTD
U IPyrye napaMeTprl KUAKOCTH. Ero 1aT-
YMKH BBIYUCIAT CKOPOCTD 3ByKd BHYTPH
SKUJJKOCTU U, BO3MOKHO, €€ ITTyouny. Tem
BpeMeHeM DISR NOTy4YUT U300PAKEHUS,
a GCMS ronpo6yeT ONPEAETIUTh COCTAB
YITIEBOAOPOAOB. Huygens MOXKeT T1aBaTh
B OKUIKUX YIVIEBOJOPOAAX, XOTS UX IVIOT-
HOCTb MCHBIIEC IVIOTHOCTHU BO/JIBIL.

YeTbipexAeTHUM BOSK

ITocne criycka Huygens'a OpOUTAIbHBIN
anmapat Cassini IPOAOJLKAT U3YICHUE
TuTaHa B TEYEHUE CBOETO YETBIPEXJIET-
HEro Typa o cucreme CatypHa. 32 3TO
Bpemst Cassini 76 pa3 06JIETUT BOKPYT
CaTypHa, ¥ IOYTH HA KAKIOM OO0POTE OH
OyzeT HAXOIUThCS HETAJICKO OT TruTaHa.
Kaxpoe cOnmmKkeHue CTaHET U3MEHATh
opoury Cassini, j7aBast €My BO3MOKHOCTb
MMOJIYy4aTh IMAHOPAMHBIC I/1306p2{)KCHI/I$I
JIPYTUX CIYTHUKOB CaTypHa, €rO KOJIEI]
1 MarauTocgepel. B ommmyaue ot Galileo
i Voyagera, annapat Cassing He UMeeT
IIOABUKHBIX I'IIIZ{T(I)OpM JUIA HABCACHUA
CBOUX IPUOOPOB: YTOOBI YMCHBIIUTH
CTOMMOCTD ITPOCKTA, UX JKECCTKO ITPHUKPEC-
TTWJIN K TCITY alrapara.

Ha 3emie Boj1a onipe/iesisieT U3BMEHEH s
JnanamadTa, OOMEH HEPIUEH U MaCCON
MEJK/ly TIOBEPXHOCTBIO M ATMOCHEPOLT;
a Ha TUTaHE Ty XK€ POJIb UI'PAET METAH.
Ho nockonbKy B arMocdepe Turana me-
TAH HENPEPBIBHO PA3PYLIAETCS 34 CUET
(POTOXUMUYECKUX PEAKIIMI, BbI3BAH-

HBIX YJIBIPA(PUOIETOBBIM H3ITy4EHUEM
ComnHIa, TO OH JIOJDKEH KAK-TO BOCCTA-
HABJIMBATBCS C IMOBEPXHOCTH WIU M3
HEJIP CIyTHHUKA, WIU IIPH CTOJIKHOBEHUU
¢ komeTtamu. Kak onpenennn Voyager, ero
KOJIMYECTBO, JOCTATOYHOE /7151 (POPMH-
POBAHUS METAHOBBIX OOJIAKOB U JOXIS
Ha TuTaHe, JOCTUTAET KPUTUUECKOH TOU-
K1, HO €ro KOHIIEHTPAIu HE XBATACT,
YTOOBI YUCTBIM KUAKAN METAH MOKPBLI
MOBEPXHOCTD: KAIVIM METAHOBOTO JJOXK-
JI1 1O TTa/IEHNSA HA TIOBEPXHOCTD JIOJIKHBI
ucnapsaTbes. Ecnm Ha TuTaHe cymecTsy-
IOT MOP#, TO OHU JJOJUKHBI COCTOATH U3
JKUJKOT'O 3TaHA (IPOAYKTa (POTOXUMHU-
YECKUX PEAKLIUH B ATMOC(pEPE), CMEIITAH-
HOTI'O C PACTBOPEHHBIM B HEM METAHOM.
IToHATb, OTKyJa HOSBISETCS METAH
M Ky/1a ICBAIOTCA POJIYKTHI €ro (POTOXN-
MHUYECKUX PEAKLIUNA — OJHA M3 BAKHE-
IUX 3a/1a4 dKCneaunny Cassini-Huygens.
TTOKpEBITA JIM TOBEPXHOCTD TUTaHa MO-
PAMA U3 CMECH METAHA U 3TaHa? Hosbie
JIAaHHBIC PAaJUOTENICCKONA B Apecn60 Ha
0. ITyapTO-PUKO yKa3bIBAIOT, YTO [EJIO,
BO3MOKHO, OO6CTOUT MMEHHO TaK, HO
MOATBEPAUTD TIPEANONOKEHHAE CMOTYT
TONBKO Cassini 1 Huygens. Ecim Mmopen
WJIN O3€P HE OOHAPYKUTCS, TO BO3MOK-
HO, Ha TuTaHe 32 BCIO €r0 UCTOPUIO HE
OBUIO JOCTATOYHO METaHA W ITAHA4,
4TO6BI CPOPMHUPOBATHL UX. [IpH Taknx
OOCTOATENBCTBAX HBIHEIMHUI COCTAaB
n 00beM aTMOChEpPBl CIYTHUKA, ITO/I-
JIEPKUBAEMBIN MTAPHUKOBBIM 3 (EK-
TOM METaH4, €CTb JIMIIb CYACTIUBAA
CJIy4alHOCTD, CBSI3aHHAA C HEJABHHUM

AONOAHUTEABHAS AUTEPATYPA:

IT4/ICHHEM S7Ipa KOMETBI U BEIOPOCOM
rasa u3 HeAp CiyrHuka. Cenvac y4yeHble
IBITAIOTCS MOHATb, OTKyAA Ha TuraHe
MOABU/INCH A30T U MCTAH U ITOYCMY OH
ABJIACTCA CAUHCTBCHHBIM CITYTHUKOM
B COJIHEYHOM CHUCTEME, OOIAIAI0NIHUM
IUIOTHOX ATMOC(EPOTL.

brarogapsi npu6opam 30H/1d MBI CMO-
JKEM IIOJTyYUTb OTBETHI HA 3TH BOIIPOCHL
Tenexameprl, CIEKTPOMETPBI U pazap,
CIIOCOOHBIN BUAETH CKBO3b I'YCTOH Ty-
MaH, OyIyT HCKATb YIJIEBOJOPOJHBIE
MOps Ha NOBEpXHOCTH TuTaHa. JIpyrue
NPUOOPHI U3y4YaT B3dUMOJEHCTBUE aAT-
Mocdepnl TUTAHA C 3aPSPKEHHBIMM YaC-
TUOAMH W3 Mar"Hutocdepsl CaTypHA.
PaOCUTHANBI UCCICAYIOT aTMochepy
CIIyTHUKA U TOKAXKYT, KAK MEHAETCA €€
TEMIIEPATYPA IPH U3MEHEHUHN IHPOTHI
U BBICOTBL. DTH JIAHHBIE BMECTE C U300-
PaXEHUAMH, MEPEJAHHBIMA OPOUTATb-
HBIM aIIapaToM, BO3MOKHO, IIOMOTYT
OOHAPYKUTH METAHOBBIE TOXKAU. ObmaKa
MeTaHa 6yay c(poTorpadupoBaHbl U N3-
MEPEHBI UX TEMIIEPATYPA U JABJICHUE.
Kpome TOro, BBIMUCINB JJOTIO METAHA,
COJIEPIKAIIETO ACUTEPUH, 1 OTHOIIECHHE
KOJIMYECTBA 430Ta K OJIATOPO/IHBIM Ta3aM
AProHY U KPUIITOHY, BO3MOXKHO, YAACTCS
OIPEJEIUTh UCTOYHUKUA METAHA U A30Ta
B aTMOC(EpPE CITyTHUKA.

ITocne mnepsoro mnponera Cassini
B/10J1b TUTaHA M ITOCA/IKK HA HET'O 30H/a
Huygens OpOUTANIBHBIN aapaT Mpo-
JOJUKUT M3YYCHUC TUTAHTCKOIO CIIyT-
HHKA, KOTOPBII TaUT B c€6€ MHOKECTBO
HEOXXHUJJAHHBIX OTKPBITHNA. M

* Passage to a Ringed World: The Cassini-Huygens Mission to Saturn and Titan. Edited by

Linda J. Spilker. NASA, 1997.

e Titan: The Earth-like Moon. Athena Coustenis and Fred Taylor. World Scientific

Publishing, 1999.

* Liffing Titans Veil: Exploring the Giant Moon of Saturn. Ralph Lorenz and Jacqueline

Mitton. Cambridge University Press, 2002.

* Mission fo Saturn: Cassini and the Huygens Probe. David M. Harland. Springer-Verlag

and Praxis Publishing, 2002.

* The Cassini-Huygens Mission: Overview, Objectives and Huygens Instrumentarium.
Edited by Christopher T. Russell. Kluwer Academic Publishers, 2003.
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HAYKA W OBUECTRO

OGGUR veves 100 ne

B Lentpe apemorpadumu M 3KOJIOTUH
genoseka MHIT PAH (IJIDY) Bnepsbie
pa3paboTaH JOATOCPOYHBIN IIPOTHO3
U3MEHEHHUS YUCJIEHHOCTH U CTPYKTYPBI
HaceneHmst Poccun BIiors 1o 2100 1t
ITombITKA 3ar71AHyTh HA 100 1eT Boepen
MOJKET IIOKA3aTbCs CJIHUIIKOM CMEJIOH,
OJIHAKO OH4 HE IIPOTUBOPEYUT MUPOBOH
MPAKTUKE U HE JIMIIEHA OCHOBAHUIA, NOO
HAKOIUIEHHBIE K HACTOSIEMY BPEMEHU
HPEACTABICHUS O JeMOrpaUYeCKUxX
MPOLECCAX U TEHJCHIIUAX IO3BOJIIOT
IIPE/ICKA3bIBATh OYEHb MHOTOE. B KOHIIE
2003 . Otnen nacenennsa OOH oryonu-
KOBI IIPE/IBAPUTEBHBIN BADUAHT CBEPX-
JIONTOCPOYHOI'O MPOTHO32 JUHAMUKHU
HACEJIEHNsI MUPd, ETO PETUOHOB U OT/IE-
JILHBIX CTPaH 710 2300 > Pasymeercs, B
JIETAISIX IPEJICTABUTD JIEMOT PAPUIECKYIO
KapTHUHY IUIaHeThl 4yepes 300 1eT HeBO3-
MOZKHO. [IJI1 3TOTO CEHYaC HET PEATbHBIX
OCHOBAHHUM. CMBICJI TAKOT'O POJA TEPC-
IEKTUBHBIX OLICHOK 3aK/IIOYAETCS B TOM,
4TOOBI IMOJYYUTh CAMOE OOlIee IMpej-
CTABJIEHUE O TEHJCHIUAX H3MCHEHUS
MHMPOBOH, PETUOHAIBLHON U CTPAHOBOM
JIeMOrpapUyueCcKOr CUTYallUN 1IPU OIl-
PEJEICHHBIX JIONYIIEHUSX, KACAIONHUXCS
0a30BBIX ITPOIIECCOB, TAKUX KAK POXK/IAE-
MOCTB, CMEPTHOCTb 1 MUTI'DALIUSL.

To ke caMoe MOKHO CKa3aTh U O IIPO-
raoae st Poccun. OH 6bUT COCTABICH
JUISL TOT'O, YTOOBI IPOAHATU3UPOBATH BO3-

EBreHun AHApeeB u AHOTOAUM BULLHEBCKUN

MOXKHBIE TPAEKTOPHUU PA3BUTHS YUCIICH-
HOCTH 1 BO3PACTHON CTPYKTYPBI HACEJIE-
HUSI CTPAHBI IPU PA3JIMYHBIX OOJIEE WU
MEHEE BEPOSITHBIX CLIEHAPUAX JIEMOIPa-
(puueckoro nporiecca. [opu3oHT ucYnc-
neHun s Poccun orpannuen 2100 1,
IIOCKOJIBKY UX IIPOJIEHHE 34 IIPENEIIbL
XXI B. IPEACTABIIACTCA MAJIO OIPAB/IAH-
HBIM, JI/I1 3TOI'O HET AK€ MUHHUMAIbHON
HCXOJHOI NH(POpMALIMHU. BripoueM, mpo-
rHO3 LI/I®Y oTnmuyaercs ot ganaeix OOH
U1 BO MHOTHUX JPYI'UX OTHOIICHUSIX.

Bo-nepsrix, akcrieprer OOH 1o nmo-
HSATHBIM L1 MEKIYHAPOJHOU OpPraHU-
3AIUHM TTOJTUTUYCCKUM COOOPAKCHUSAM
BO3/ICPKATTNCH OT (POPMYITHUPOBAHUSA TH-
MOTE3, KACAIOIMINUXCSA MUTPAIIUU MEXKIY
crpaHamu. Ho nporunos LIIDY Ha aTHX
BOIIPOCAX, KOHEYHO, OCTAHABIHUBACT-
Cs1, UOO B AEMOTPAPHUUECKOM PAZBUTUH
Poccun BHENTHAS MUTPALUA YK€ UTPAET
U COXPAHHUT B Oy[yllIEM BECbMA 3AMET-
HYIO POJIb.

Bo-BropsbIx, nporuos DY — Bepo-
sttTHOCTHBIN. Ecmn cuenapun OOH 3aaa-
IOT HEKOTOPBIC JUCKPETHBIC 3HAYCHUS
YPOBHEH POXK/IAEMOCTH U CMEPTHOCTH,
TO B Bepcusix LIJIDY onpe1essaioTCs INIb
BEPXHSIS 1 HIDKHSIS IPAHUITBI BO3MOYKHBIX
M3MEHCHUN JIEMOTPAPUICCKUX ITOKA3ATE-
JIeH (ClieHapHbIE IEpeMEHHBIE). Cam Xe
IIPOTHO3 MIPEJCTABIICT COO0N OOBEM-
HEHHBIN PE3YIBraT CEPUU CTOXACTUYEC-

KHUX UMHTALIUE BO3MOKHBIX KOMOHUHAITHH
ITUX NMEPEMEHHBIX. [T NOMy4EHUs 1O
CTATOYHO HA/ICKHBIX PE3Y/IBIATOB OBLIO
BbIMOAHEHO 1000 TAaKUX UMUTAITHH.

KoAae6GaHus poxxpaaemocTtu

N CMepTHOCTU

B 1a651. 1 mpeicTaBIeHb MAKCUMATIbHBIC
1 MUHUMAJIBHBIE 3HAYEHUS KOA(PPum-
€HTA CYMMAapPHOM POXKAAEMOCTA HA HAYa-
J10, cepeauny 1 KoHel XXI B, IPUHATBIC
B nporuo3ax %Y n OOH. DkcnepTsr
OOH (uUKCUPYIOT TPU JUCKPETHBIC
TPAEKTOPUH BO3MOXKHBIX HM3MEHEHUN
POXK/IAEMOCTH, MTPOXOJAIINE YEPE3 YKa-
3aHHBIE B TAOIWIIE TOYKH (BBICOKMIA,
CPEeTHUN 1 HU3KUH CIIEHAPWM ), POCCHUII-
CKHE€ K€ CITEIUAIMCThI YKa3bIBAIOT JIUIIb
BEPXHIOIO U HUJKHIOIO I'PAHUIIBI OOIACTH
MOTEHIIUAJIBHBIX H3MEHECHHI.

CormacHoO CpefHEMY BAPHUAHTY IIPO-
raHo3za OOH, K KOHIly BEKa POXKJAEMOCTh
B Poccum JIOCTUTHET YPOBHSA MPOCTOTO
3aMEIIECHUSA ITOKOJIEHUN (C Y4ETOM CHU-
JKEHHUSA CMEPTHOCTH OH OIIPEACIACTCA
Kak 2,08 poXAcHAA Ha O/IHY JKCHITHUHY),
10 BBICOKOMY BAPUAHTY POKAAEMOCTb
CYIIECTBEHHO MPEBBICUT 3TOT YPOBEHD,
4 [0 HU3KOMY — HE JJOCTUTHET €O, XOTs
1 3aMETHO TOBBICUTCA MO CPABHEHUIO
C CETOJHAIIHUM ITOKA3ATCICM.

Cuenapnbie BapuanTsl LIJIDY forycka-
IOT U3MEHEHMS KOA(PPUITUEHTA CyMMap-

MporHo3 paspaboTaH B PAMKAX MPOEKTA «AemMorpaduyeckoe passntne POCCcum B rAOBGAABHOM KOHTEKCTE: AHAAN3 M MPOTHO3», MOAAEPKAHHOTO
Poccumnckmm QoHAOM GYHACMEHTAABHBIX UICCAEAOBAHMIM (TPaHT N2 02-06-80242).

2

World Population in 2300. Draft. Population Division of the Department of the UN Economic and Social Affairs (DESA), 9 December 2003.
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HAYKA W OBUECTRO

HOH POXKAAEMOCTH B PACHIUPAIOIIEMCS
WHTEPBAIE, IPUYEM PACHINPEHUE BO3-
MOKHO B OCHOBHOM 32 CYET IOCTEINEH-
HOI'O IOBBINICHHWA BCPXHCI'O IIPCacia
U3MEHEHHN [0 2,5 POXIEHUNA HA OJHY
SKCHIIHY, TOT/IA KAK CHIDKCHUE HIDKHE-
'O NpeJIENa, JAKE €CIU ObI OHO U UMETIO
MECTO B HBIHCITHEM JCCATUICTUH, IIOC/IC
2010 r. e npeanonaraercs. ITpuHATBIN
B KAYECTBE MHMHHMAaJIbHOI'O HIDKHETO
npesana yposeHb (0,95 pebeHkKa Ha OJHY
JKEHIIUHY) O3HAY4€eT, 4TO 30% KEHIIUH
BOOOIIE 6E3/IETHDL, IPUYEM /IS 25% OT-
Ka3 OT POXK/JIEHUS IETEH CTAJI CO3HATENb-
HBIM pemenuem (puc. 1).

YTo KacaeTrcs MPOAOLKUTEIBPHOCTH
JKM3HH, TO 3Kcneptel OOH orpanndm-
JINCh CAMHCTBCHHBIM CIICHAPUCM: IIPCA-
[OJIATAETCs, YTO OHA OYJET MOCTENEHHO
MOBBIMIATHCA M K KOHITY XXI B. COCTABUT
B Poccun 80 et st My>KuuH U 85 [y
JKEHIIWH.

LIDY paccMaTpuBaeT 6OIBIINN A~
[I430H BO3MOKHOCTEHN M HE UCKIIOYAET
HEKOTOPOI'O POCTAa CMEPTHOCTU B OIH-
JKaUIIMe TOABL B Xyamem BapHUaHTE
K 2008 1. pasHHUIA IPOJO/DKUTEIBHOCTH
JKU3HU MYKYMH W KCHITWUH MOXKCT [10-
ctn4b 15 n1eT. TIpy 3TOM My’KYUHBI JKUBYT
CEMJaC B CPETHEM BCETO 57 JIET, T.€. MEHb-
me, yeM B 1955 r. B manpHeEmeM poct
CMEPTHOCTU B3POC/BIX MPOJOIIKUTCS,
HO OGyZIeT OYECHb MEJICHHBIM, 4 CMEPT-
HOCTb JICTCH MO-TIPEKHEMY OyAeT CHU-
JKAThCsI, TIO3TOMY B 1IE€JIOM MOKA34TEIN
MPOAOJDKUTCIBHOCTHU JKU3HU MCHATBHCA
He OyayT. B koH1ie XXI B. OHA O-TIPEXKHE-
My OYZIET COCTABIATH Y MYKUYUH 57 JIET,

Tabanua 1

KoaddpurumeHt cymmapHom poxxaaemocTu B Poccun

Mo NPOrHO3HbIM cueHapuam LASY n OOH

CueHapum Astop 2000-2005 2045-2050 2095-2100
cueHapus

CpeAHI/II?I OOH 1,14 1,85 2,08

LAY 1,35 2,14 2,50
Bbicoknm
OOH 1,17 235 2,35
LAY 1,13 0,95 0,95
Hunskmn

OOH 1,11 1,35 1,85

KO BBIIIEC, 4 YV JKCHIIUH — 9yTh HIDKC, YCM
B crpanax EC, Tak uTo K 2050 1. paspui
B IIPOAO/DKUTCIBHOCTU JKHU3HU MCKAY
MYXXYUHAMU U JKCHINMWUHAMHA HC 6Y,I[CT
npepocxoauTh 10 ner. B 2050-2100 rT.
MPOJOJLKUTENIBHOCTH JKU3HU OYJET IO-
MPEKHEMY YBEIMYHUBATBCS U K KOHITY CTO-
JIETUA COCTABUT 60s1ee 87 JIET y MyKUYNH
u 6os1ee 95 y sxeHuuH. I1pu 6/1aronpusT-
HOM PAa3BUTUM CUTYAIMH KO(PPUITUEHT
MJIQJIEHYECKON CMEPTHOCTU COKPATHTCS
710 0,4 Ha 1000 HOBOPOKIEHHBIX (PUC. 2).
Ho 3TO ONTUMUCTUYECKNAT CIICHAPUT.

BHelwuHas murpauus

Kak ormeuanocs Beie, 3kcneptsl OOH
B CBOEM JIOJI'OBPEMEHHOM IPOI'HO3€E
060NN BOIIPOC O MUTPAIMUA MOJIYA-
HueM. Poccuiickue ydeHble NpU Iep-

Tabanua 2

CHIEKTUBHBIX MCYMUCICHUAX HACEICHUS
Poccny MCNOMb3YIOT /1BA CIIOCOOA yUeETa
MMI'DAIMH, KOTOPBIE ONIPEEIAIOT U JIBA
BAPUAHTA TIPEAIATAEMOrO IMPOTHO3a:
SKCTPATIOJISIIMOHHBIN U CTAOMIN3AITN-
OHHBIN.

IlepBbIit N3 HUX OCHOBAH HA 3KCTPa-
MOJNAIIMA HBIHEITHUX TEHJICHIUN JH-
HAMMKH YUCTOW MMIDAIAMN (PA3HUIIBI
MEXK/Yy 3MUTPALMEN U UMMUTPAITMEN)
B Pocchro, 9TO HE IPEATIONAraeT CyIeCT-
BCHHBIX M3MEHEHUNA B MUIDAITMOHHON
MIOJIMTUKE TOCYAAPCTBA. B JaHHOM CIty-
4Jae CIEHAPUH MPOTHO3a Pa3IUYarOTCA
JIETAIAMHA IKCTPATIONAIINN B 3aBUCUMO-
CTH OT IPUYHH COKPAIICHUSA MUTPALIUN
B mociaeaHue roaul Ilpyu onpeneneHnn
BEPXHETO IIPEZE/IA BO3MOKHBIX OOBEMOB
YHCTON MUTPALIMU TAKOE COKPAIICHUE )

Oxxmnaaemas NPOAOAKUTEAbHOCTb XXU3HU B Poccumn

Mo NPOorHo3HbiM cueHapuam LAY n OOH

Yy JKEHIIUH — 71,5 roaa, a KoadduipueHt
MJIQ/ICHYCCKON CMEPTHOCTH COKPATUTCA CueHapun Astop 2000-2005 2045-2050 2095-2100
710 1,7 Ha 1000 HOBOPOXK/IEHHBIX. TaKOM cueHapws
BECbMa [MECCUMUCTUYECKUIT BAPHUAHT Pa3- My>K4uHbI
BUTHS OYEPUUBACT HYKHHUI ITPEIEIT OXKH-
JIAEMOM TPOJIO/KUTENIbHOCTH KU3HH, EAVHCTBEHHBIN OOH 60 71 80

Be Bepxmmit mpeaen onpenemeres BbiCOKMIA LAY 612 73,8 86,5
WUCXOJIsI U3 TIPE/IITOJIOKEHHS, YTO B OIH-
SKAMIIKE TO/Ibl TCH/ICHITHS K YBEJIMUCHUIO Huakmn LA2Y 58,2 57,0 57,0
[POJO/DKATEIBHOCTH JKU3HH, XapaKTep-
Hast i1 1994—1998 rT, BOCCTAHOBUT- XKeHWwmHbI
cs, 4 3aTeM GY/IET PACTU C TOM K€ CKO- EAVHCTBEHHBI LAY 73 77 85
POCTBIO, YTO B CTpaHax EBporieinckoro
coio3a B 1970-2000 IT. (IPUPOCT Ha Bbicokui OCH 61,5 83.9 94,8
0,23-0,24 roga 3a 1 rox). I[Ipeanonaraercs, HU3IUT OOH 50,8 715 715
YTO TEMII POCTA Y MYKUHH GY/ICT HECKOJIb-
B Mupe nayku n
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Puc. 1. CueHapunm nsmeHeHnn KOG GULIMEHTA CYMMAPHOM POXAOEMOCTU HO Nepuoa AC 2100 . (AeBbivt roaduik).
Puc. 2. CLeHapn UsMeHEeHN OXXMAAEMON MPOAOAKUTEABHOCTU XKM3HWN HO NepUoA AC 2100 . (roagukm cripasaq).

OIICHUBACTCSA KaK KPATKOBPEMEHHAS
IIYyKyTAIIUA, W IPEAIIONATACTCS, YTO
YPOBEHD, CYIIECTBOBABMUN A0 1998 1,
BOCCTAHOBUTCA. HpI/I BbIYMCJICHUY HX-
HETO IIpe/iesia, HAIPOTUB, COKPAIICHHUE
PaccMaTpUBACTCA KaK 3aKOHOMEPHOE
1 HEO6PATHMOE, A CaM IIPEJET YCTAHAB-
JIMBACTCS HA KParHE HU3KOM YPOBHEC.
B TakoMm ciiygae BHEIIHAA MHWIPAINAA
IIEPECTAHET UT'PATH CKOIBKO-HUOY/Ib 3a-
MCTHYIO POJIb B IMHAMUKC YHUCJICHHOCTHU
Hacesienus Poccun.

DKCTPANOAINA TEHICHIINA MUTDAITAN
OXBATBIBACT Ilepuof 1o 2015 r, a ganee
JIOITyCKAETCSI, YTO OTHOIICHNE KOTTMYECT-
Ba MHUT'PAHTOB K OBIIEH MaCCe HACCICHUS
OCTAHETCA HCEU3MCHHBIM. PC3Y.HbT9.TbI
PaCYETOB IPE/ICTABICHBI HA PUC. 4.

CTabuIM3aMOHHBIN  CIIOCO6  y4deTa
BHEIIIHEN MUI'PALIUM OCHOBAH HA IIPEJ-

MOJIOKEHNH, YTO B PE3YJIBIATE AKTUBHOMN
MUTPALMOHHOM MOJUTHKUA T'OCYJapCTBA
EKErOfIHbIC OO'bEMBI UMMUTPATN B Poc-
CHIO PE3KO MOBBICATCA. I Ipr 3TOM ypOBEHb
YHCTOM MUT'PAITUHN O3BOIUT IIOJTHOCTBIO
KOMIIEHCHPOBATh YObUIb HACEJIEHUsI, HE-
U30EKHYIO IIPU 3KCTPANOSLMOHHOM
MPOTHO3€, U CTAOMIM3UPOBATH €TI0 YHC-
JIEHHOCTb. [IpH TaKOM NOAXO0JIE OOBEMBI
€KETOJHOU MUIPAILUM  OIPEIEIIOTCS
HEITOCPEJICTBEHHO B IIPOIECCE MPOTHO-
3UPOBAHMS M HE INPEACTABIIIOT COOOM
3apaHee 33aHHOM JUCKPETHON BEJINYHN-
Hbl. OOBEM YHCTON MUTPAITIHA, HECOOXO-
JUMBII I NOJCPIKAHUSA YUCJICHHOCTH
HacesnieHus: Poccun Ha ypoBHE 144 MITH.
YEJIOBEK, MPE/ICTABIICH Ha PUC. 5.

Kak m ciejoBao OKn/1aTh, IIPU pea-
JIN3ALUN SKCTPATIOAIMOHHBIX MUT'Pa-
TUOHHBIX CIICHAPUEB YMCJICHHOCTD HaA-

cenenust Poccun 6yzieT ObICTPO yObIBATE.
Ecim Ha Havyano 2001 r. OHA COCTaBAIa
146 MITH. 9eTTOBEK, TO K Havary 2051 oHa
MOJKET OIYCTUTBCA HYDKE 98 MIIH., 4 K Ha-
gany 2101 . — Hipke 68 MIIH. YEJIOBEK.
C NMOBBIIIEHUEM JJOBEPUTETBLHOI BEPO-
ATHOCTU YBCIIMYUBACTCA U BO3MOJKHBIH
Pa3bpoc 3HAYCHU.

B COOTBETCTBUM C HU3KUM CLIEHAPU-
em OOH, nacenenue Poccum k 2101 T
COKPATHUTCA O 53 MJIH. YEJIOBEK, C BbI-
COKUM — 10 116 MJTH., CO CPEIHUM — JIO
80 mutH. (puc. 6).

CTabUIn3aiMOHHBI BAPUAHT TIPO-
ruosa LIJI9Y, npeanonararommun BeICO-
KHUH YPOBEHb YUCTOW MUTPAIIUH, €CTEC-
TBCHHO, IIPUBOJIUT K MHBIM PC3YJIBTATAM.
Ec/1 6Bl OH PEATU30BAJICS, COKPAIIEHUE
YMCJIEHHOCTH HacesleHus: Poccun ObLIO
OBl OCTAHOBJIEHO, U Ha IPOTSIKEHUU

Puc. 3. CLeHapnm UsMeHeHNss MAOAEHYECKOM CMEPTHOCTU Ha neproa, A0 2100 . (AeBbivi rpAdUK).
Puc. 4. MakcnmManbHOE N MUHUMOABHOE KOAMYECTBO MPUOLIBLLNMX W BbIOLIBLUMX MO SKCTRAMNOASLMOHHBIM CLLEHAPMSIM MNPOrHO3Q,

ThIC. YeAOBEK (rpaduK CripaBA)
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CTOJIETUSI OHA COXPAHAIACH Obl HEM3-
MEHHOM.

OJHAKO TAKOH BAPUAHT UPEBAT OBIC-
TPBIM M3MEHEHHEM COCTABA HACEJIEHMS
Poccum — B HEM OyIET CTPEMHUTEIBHO
HAPACTATb JOJII MUTPAHTOB U UX IIOTOM-
KOB (puc. 7 n8).

[Ipyu CTaOMIM3ALMOHHON CTPATErun
BO BTOPOM nosniosuHe XXI B. MUT'PDAHTBI
1 UX IIOTOMKHU C BLICOKOH CTEINEHBIO BE-
POSITHOCTH COCTABAT 6OJIEE TOJIOBUHDI
Hacenenusa Poccnm.

[lepcrneKkTuBa CYIECTBEHHOIO U3Me-
HEHUS COCTABA HACEJIEHUS B PE3Y/IBIa-
TE€ MUI'DALUM CTOHUT HE TOJIBKO INEPE]
Poccuen. B 2002 r. Otaenom HapoaoHa-
ceneHus JlemapraMeHTa MO 3KOHOMM-
YECKHUM U COLIUAIbHBIM BorpocaM OOH
OB IOATOTOBJIEH JOKIIAJL «3aMEI A0S
MUTPALMSL: ABJISETCS JIM OHA PEHIEHUEM
IIPOOGIEMBI COKPAIIECHUS YNCICHHOCTH
1 CTApEHMA HaceneHusa?». COrlmacHo
MIPUBCACHHBIM B HCM PACYCTAM, IIPUTOK
MUTPAHTOB IIPUBEJET K TOMY, UTO YKE K
2050 r. uX JOJI B HACEJICHHUU PA3BUTBIX
CTPAaH CTAHET OYEHb BHICOKOI.

COry1acHO HBIHEIITHEMY ITPOTHO3Y, Y9~
TBHIBAIOLIEMY IIPOJAODKAIOIEeecss B Poc-
CUHM COKpAIIEHUE YHUCJIEHHOCTU HaCe-
JICHWSA, 1A €T'O TIOAJICPKAHNMA HA YDOBHC
144 mnH. TpeOyeTca 3HAYUTEIbHBIN
IIPUTOK SMUTPAHTOB. IT03TOMY €ciin Obl
CTAOWIN3AIMOHHBIN BAPUAHT IIPOTIHO-
32 PEATM30BAJICS, JJOJII MUTPAHTOB M UX
IIOTOMKOB B HACEJIEHUH HAIIECH CTPAHbI
yxe K 2050 1. npu6IM3uIach 6bl K 35%.

«BospacTtHas nMpamMuaa» Bce
MeHblLUe HONMOMUHAEeT MIMPAMUAY
Ha 49mMcIeHHOCTh U JeMOrpaduyIecKyio
Cy/1bOYy ITOKOJICHHUI, COCTABIISIIONINX HbI-
HEIITHEE HACEICHUE CTPAHBL, OYCHb CHJIb-
HO TOB/IMSUIA COLUATIbHBIC KATACTPOMBI
XX B. u ux nocuaeactsus. OHU IIPUBEIN
K 3HAYUTEJIBHOU J1e(pOPMAIIN BO3PACT-
HOI MMPaMK/Ibl HACeTIeHUs Poccruy, KOTO-
pas OTpaKaAET HE TOJILKO BIUAHHUE JIONTO-
BPEMEHHBIX, 3BOIIOIIMOHHBIX U3MCHEHUI,
OOYCJIOBJIEHHBIX JIEMOTI'PA(PUYIECKUM T1e-
PEXO0M, HO U BO3/ICUCTBUE OTHOCUTETb-
HO KPaTKOBPEMEHHBIX NIEPTYPOAITH.
Jlemorpadudeckue noTpPsACEHU MPHU-
IIUTUCh B OCHOBHOM Ha MEPBYIO IOJIO-
BUHY XX B., M CEroJHs UX BIUAHUE )
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Puc. 5. Ynctas exxeropHas murpaums B Poccuto: daktmdeckas 8 1950-2000 rr.
11 MO CTABUAM3ALMOHHOMY MPOrHO3Yy HA 2000-2100 rT. MM PA3HBIX AOBEPUTEABHbBIX

BEPOATHOCTSIX, ThbiC. HEAOBEK

Puc. 6. YicaeHHOCTb HOCeAeHus Poccum: dakTndeckast A0 2002 1. 1 nepCneKTBHAS
A0 2100 . No 3KCTPAMOAILMOHHOMY MPOrHO3Y LILADY Npu pasHbIX AOBEPUTEAbHBIX

BEPOSITHOCTSIX 1 MO MPOrHO3y OOH, MAH. YeAOBEK

Puc. 7. AOAS MUTPCAHTOB U X MOTOMKOB B HOCEAEHUM POCCKM MO SKCTPAMOASILWIOHHOMY

BOPMOHTY MPOTHO3A MPY PA3HBIX AOBEPUTEABHBIX BEPOSITHOCTSIX, B %
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Puc. 8. AOASI MUIMPOHTOB U X MOTOMKOB B HOCEAEHUM POCCUM MO CTABUAM3ALMOHHOMY

7750 600 450 300 150 0 1560 300 450 600 750
1000 yenoBek

BAPMAHTY MPOrHO3A MPW PO3HbBIX AOBEPUTEABHbBIX BEPOSITHOCTSIX, B %
Puc. 9. BospacTtHas inpammaa HaceAaeHms Poccum B 2100 . DKCTPAMOASILIMOHHGIN
NPOrHO3: 1 -MeAMaHa, 2 —20-NPOLEHTHBIN 1 3 —60-MPOLIEHTHBIV AOBEPUTEABHBIE

MHTEPBOAbI

Puc. 10. BospacTtHas nvpammad HaceaeHms Poccum B 2100 . CTABUAM3ALIMOHHBIN MPOTHO3:

1 —=MeAnaHa, 2 -20-NPOUEeHTHbIN 1 3 —60-MPOLEHTHBIN AOBEPUTEABHBIE MHTEPBAADI

ocnabesaert. Vxe kK 2050 1. jucnponop-
o MEXKAY IIOJIAMH 1 CMCKHBIMH BO3-
PACTHBIMU I'PYHIIAMH IIPH IIEPEXOAE OT
BEPXHEN K HIDKHEN YACTH MHUPAMU/IBI
OyAyT 3HAYUTEITPHO MCHEE BBIPAKCHHBI-
MH, 4eM ceryac. [Ipu OTCyTrcTBUU COLIM-
AJIPHBIX WJIN HNPHUPOJHBIX KATAKIM3MOB
K 2100 1. KOHTYP POCCHUIICKOM BO3PACT-
HOM NUPAMHU/IBI CTAHET €lie OOJIee YeT-
KMM. Bripouem, Ipy peannsarnu sKCTpa-
HNOJIILMOHHOI'O IIPOIHO34 MOCIEACTBUS
gemMorpauyecKkux Karacrpod XX B.
OylyT IPOCMATPUBATHCS AAKE YEPES CTO
set (puc. 9). Ecin e OCyImecTBUTCS CTa-
OMIM3ALMOHHBIA IIPOTHO3, OHU CTAHYT
IIOYTH HE3AMETHBIMU (puc. 10).

OJIHAKO B JIIOOOM CIy4dae TPUMEPHO
¢ 2050 r. MmearaHbl BO3PACTHO-TIOJIOBO-
'O pACHpPEICICHUS HACCICHUS B 3HAYM -
TEJIBHOU CTENEHU CTAOHUIU3UPYIOTCH.
ITo KpamHei Mepe, JOAU TPEX OCHOB-
HBIX BO3PACTHBIX I'PYNIT HACEICHUA Oy-
JIyT MEHATBCSI BECbMA HE3HAUYUTEIBHO
(puc. 11).ITocne 2050 r. HOKUIBIC JTIOLU
OY/IyT COCTABIIATH 11O CTAOMIIM3AIIOHHO-
My CLeHapuIo 31,3%, a IO 3KCTPanoJs-
LUOHHOMY — 34,7% HaCEIeHUs.

Kaxk yxe OTMEYaioCh, NPX PeaTN3aIun
CTAOWIN3ALIMOHHOI'O CLIEHAPUS B COCTA-
BE€ HACEJIEHUM PE3KO IMOBBIIMAETCS JIOMS
MUT'PAHTOB U UX IOTOMKOB. Yepes 1mo-
BEK4 OHA4 NPHUOIU3UTCI K 35%, a4 4yepes
100 et npepbicuT 60%. ITpuaem nx Gyier
OCOOEHHO MHOTO CPEH JIIOACH TPyLOC-
MOCOGHOTO BO3pacTa — 39% u 61% cooT-
BETCTBEHHO. HO IIOUTH CTOJIB JKE BLICOKO
UX 9HCIIo 6yJeT U cpein aereit — 38%
n 59%. Cpeau neHcuoHepos Kk 20501
MHI'PAHTBI COCTABAT 28%, a4 K KOHITY CTO-
seryst — cBblie 56% (puc. 12 v 13).

YUCAEHHOCTb NOTEHUMAABHbIX
pPA6OTHMKOB

Ceropns B Poccun K JIIO/IIM TPYAOCIIO-
COOHOTO BO3PACTA OTHOCITCH IIPEXK/IC
BCErO MY)KYUHBI OT 16 10 60 U JKEHIH-
HbI OT 16 110 55 sieT. HecMOTpst Ha HEKO-
TOPBIC KONECOAHUS, UX YHUCJICHHOCTh HA
MPOTSLKEHUM TTocneJHux 50 jer noc-
TOSIHHO POCJA. DTOT MPOIECC MPOJOI-
JKAETCs IO CHUX ITOP, HO CKOPO MPEKpa-
TUTCS. DKCTPATOJSAIIMOHHBIN ITPOTHO3
[PEJCKA3BIBAET, YTO yiKe ¢ 2006—2007 1T
HAYHETCSI OBICTPOE COKPAIICHUE YHCIIA

L] B

mupe nagku
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TPYAOCIOCOOHBIX poccusH. K 2050 1. ux
Oyzer Ha 45% MensIte, yeM 66u10 B 2000-
M, 1 Ha 20% MeHbiie, yeM B 1950-m.
K 2100 r. ocraneTcss OKOJIo 35% OT TOTO
YUCIIA TPYAOCHOCOOHBIX I'PAXKAAH, KOTO-
poe 656110 B 2000 T

Ho ecnu 65l yIa710Ch PEATM30BATb CTd-
OWIN3ALMOHHBIA BAPHUAHT, MOJIOKEHUE
OBLIIO OBl MHBIM (puc. 14).

CoKpaleHne YUCIEHHOCTH TPYJOCIO-
COBOHOTO HaCeNEHMs ObUIO ObI HAMHOI'O
MCHBIIIHMM, XOTA IIOJTHOCTBIO n36€XKATh
€I'0 HEBO3MOKHO, YTO CBSI3AHO C MEHSIO-
LIMMCsI BO3PACTHBIM COCTABOM HaCesIe-
Hus. [TpoLecc NpoIOBKAIC Obl TOIBKO
JIO CEPENMHBI BEKA, K 3TOMY BPEMEHHU
YUCJIO TPYAOCHOCOOHBIX YMEHBIINIOCH
ObI MeHee ueM Ha 15% ot yposa: 2000 1.
U JOCTUIJIO O6bl IPUMEPHO IOKA3aTENEHN
1971 r, mocsie 9ero HaCTynusaa 6ul CTa-
OUTN3ATIHSL.

COKpallleHUE YHCIEHHOCTH TPYLO-
CIIOCOOHBIX TPAKAAH MU IMOCTENEHHOE
CTApEHUE HACETIEHUSI HEUZOEKHO MPU-
BEJIET K POCTY JIEMOTPA(UIECKON Ha-
I'PY3KHM Ha paGoTAIOMux (puc. 15).

DKCTPANOJSILIMOHHBIA [IPOTHO3 MPEJ-
CKa3bIBAET, 4TO 32 100 jeT Harpy3ka Ha
paboraromux BeIpacTeT Ha 103%, a co-
[JIACHO CTaOWIN3AIIMOHHOMY BAPUAHTY,
€€ POCT COCTABUT 77%. Pa3HU11a, KOHEYHO,
3AMETHAs1, HO €/1BA JIM €€ MOKHO CUUTATh
NPHUHIUITHAIBHON. Peub B JAHHOM CIIy4ae
IIJIA O BO3PACTAHNHN KOJIMYECTBA NIEHCHO-
HEPOB. [IPUMEPHO TaK Ke OOCTOMUT JIENIO
U € O61IEH IeMOTrPAPUIECKON HATPY3KOH,
YYHUTBIBAIOINICH MOKIWIBIX JIIOJICH U JEeTEN
B COBOKYITHOCTH. Ee pocT Oy/ieT He CTO/b
JIPAMATHYHBIM (puc. 16). HAMBBICIINX 10~
Ka3aTesie OHA JOCTUraia B 1964—1965 rt,
U cocrapmsia 818 wxauBeHiieB Ha 1000
TPY/IOCIOCOOHBIX. ITO CPABHEHUIO C ATUM
ypoBHEM K 2100 I pOCT Harpy3KH COCTABUT
23% 1pr AKCTPAMIONAITMOHHOM IIPOTHO3€
U BCETO 13% mpy CTAOWIN3AIIMOHHOM.

ITo cpaBueHuIo ke ¢ 2000 I. Harpy3Ka
YBEJIMUUTCA HA 519 IO 3KCTPATIOIAIIMOH-
HOMY ¥ Ha 38% — 1O CTAaOMIN3AIIMOHHO-
My IIPOrHO3y. HO pasHuIia MeX/y UTOIo-
BbIMU 3HAYCHUAMMU I10 JIBYM BapHaHTaAM
[IPOTrHO34 HE CIUIIIKOM BEJIHKA: OOIas Jie-
Morpaguyeckast Harpyska 1o crabuiamnsa-
IIMOHHOMY BapuaHTy B 2100 1. Bcero Ha 9%
HIDKE, UCM I10 SKCTPANOIATTUOHHOMY. }
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Puc. 11. AOAsI TpEX KPYMHBIX BO3PACTHBIX FPYMNM B HAOCEeAeH Poccum, 2002-2100 T,
MEAVAHHBIE 3HAYEHWS MPOTrHO3A, B %
Puc. 12. MvrpaHTh 1 1x notomkm B 2050 . MeANAHHbBIE 3HAYEHMS1 CTABUAN3ALMIOHHOTO
nporHo3a: 1 —>wuteamn Poccumn 2000 road 1 X MOTOMKM; 2 — MUTPAHTbI M X TOTOMKMN
Puc. 13. MUrpaHThl 1 1x notomkm B 2100 . MeANAHHbBIE 3HAYEHMS1 CTABUAN3ALMIOHHOTO
nporHo3a: 1 —>wutean Poccumn 2000 road 1 X MOTOMKM; 2 — MUTPAHTbI U UX TOTOMKMN
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Puc. 14. YICAEHHOCTb HOCEAEHWS B TOYAOCMOCOBHOM BO3pACTE: GAKTNHECKAST AO
2002 . 1 NO SKCTPAMOASILLMOHHOMY 1 CTABUAMZALMOHHOMY BAPUAHTOM NPOrHO3A Npu
PA3HbBIX AOBEPUTEABHBIX BEPOSITHOCTSIX, MAH. YEAOBEK

KTO CTOHeT OXpPaHSTb HOLUU
rpPAHULbI?

ManoBeposaTHO, uTo 10 2100 1. B Poccun
COXPAHUTCS APMUSI, OCHOBAHHAS HA BCE-
00IIe BOMHCKOM MOBUHHOCTH WU MAC-
COBOM TIpHU3bIBE. TeM He MEHee BOIPOC
O TOM, KaK Oy/ICT MCHSTHCS YHCJICH-
HOCTHb MOJIOIOBIX MY)K‘-II/IH HpHSbIBHOFO
BO3PACTA, MIPEACTABIACTCS BECbMA BAK-
HBIM. YK€ CEMYaC CTPAHA HCHBITBIBACT
TPYAHOCTH C KOMIUICKTOBAHUEM aPMHU,
XOTS HA JIAHHOM 3TaIl€ a0COMIOTHAS YUC-
JICHHOCTD ITPU3bIBHUKOB PACTET U IIPHU-
OMMIKACTCS K MAaKCHUMAaJIbHBIM 3HA4Ye-
HUSM 32 BECh ITOCJICBOCHHBIIN ITEPUO/I.
Opnako mocne 2006 T. mporiece mpe-
KPATUTCSA ¥ CMCHUTCS OBICTPBIM COKpPa-
OICHUCM. HpI/I COXpaHCHI/II/I HBIHCITHUX
JeMOorpapuyueCcKux TEHJCHIUN Yepe3
10 y1eT mpU3BIBHOM KOHTUHIEHT COKPa-

TUTCSI IPUMEPHO BJIBOE T10 CPABHEHHIO
¢ 2005-2006 rr. IT0 3KCTPAIOJBIIIHOH-
HOMY NPOTrHO3Y, Poccuio oxnpaer ero
JIaJIbHENIIEE HEMPEPBIBHOE U OYEHD Cy-
LIECTBEHHOE COKPAIIEHUE. YIKE K CEPE-
JINHE BEKA MMOTCHIIMAIBHBIX HOBOOPAH-
LEB CTAHET MEHbIIIE, 4eM B 1961-1964 1,
KOIZId B IPU3BIBHOM BO3PACT BCTYITWIU
HCMHOTI'OYHC/JICHHBIC MAJIBYUKH, POAUB-
LIMECs B pasrap BOMHEL 10 CpaBHEHUIO
¢ 2003 1. X YHUCIEHHOCTh COKPATUTCS
Ha 60%. K 2100 r. 8 Poccun Gyzaer BCero
681 TBIC. MOJIOABIX MY)KYMH B BO3PACTE
18—-19 1eT — MeHbIIE TPETU OT UX YUCIA
B2000T.

CTabuIM3aIIMOHHBIIN ITPOTHO3 YKA3bI-
BA€T HA COBEPIIEHHO UHBIE TIEPCIIEKTH-
BbL. BBICTPOI'O COKpAIlEHHUE YMCId MO-
JIOMIBIX MyKUuH oce 2006 . u36ekaTh
HEJb3sI, UOO OHO — CJICJICTBUC ITAJICHUS

poxaaemoctu B 1990-€ IT. 1 B onpeze-
JIEHHON Mepe — 3XO 60Jjie€ OTHAJIEH-
HBIX KATAKIU3MOB. HO peanusanus cra-
OWIM3ALIMOHHON CTPATETUN MOTJIA OBI
BIIOCJIE/ICTBUM IIPUBECTH K Y/ICP/KAHUIO
YUCJICHHOCTU MYKYHMH IIPU3BIBHOI'O
BO3PACTa HA JOBOJIBHO BBICOKOM YPOB-
He. Eciu TOBOPUTH O MCAHMAHHBIX 3HA-
YEeHMIX IOKazaresns, To B 2050 1. 3Ta
YUMCJICHHOCTD I1O CT36I/IJII/I32,LU/IOHHOMY
BAPHAHTY HA 57% BBIIIE, YEM I1O IKCTPA-
HOJAALUOHHOMY, 4 B 2100 . — B 2,4 pasa
BbILIC (Puc. 17).

KTO pOAUT HOBbIX POCCUSIH?
O4eBUIHO, 9TO JIeMOTpadudecKoe Oyay-
€€ CTPAHBI CBA3aHO C YHCIOM IOTEH-
LUAJIBHBIX MATEPEN — )KEHIIUH B PENIPO-
JIYKTUBHOM BO3pacte (0T 15 1o 49 ner).
Ha npotspxkeHun nocneaHux 50 1er ux
4yucIo B Poccum, HECMOTPST HA HEKO-
TOPBIE KONEOAHUS, B OCHOBHOM POCJIO
1 CeYac BEJIMKO KaK HUKOrga. Ho B ca-
MBI€E [TOCIEJHUE T'O/IbI POCT NPEKPATHIICS,
4 BO BTOPOI MOJIOBUHE HBIHEIIHETO JIE-
CATHJIETHSI HAYHETCSI COKPAIIEHHE YHUCTA
SKCHIIWH, CIIOCOOHBIX UMETb JICTCH, IIPHU-
YEM I10 SKCTPANOJIILIMOHHOMY ITIPOTHO3Y
Pa3BUTHA JIEMOTPAPUIECKOA CUTYAITUNA
criaz 6yAeT KaTaCTPO(UIECKH OBICTPBIM.
K 2050 1. 9MCI0 NOTEHIIUAIBHBIX MaTe-
pert B PocCHU MOMKET COKPATUTBCS TIPAK-
THYECKH BJIBOE, 4 K 2100-My — BTpOE.
Peanusaiys CTaOHUIN3aIIMOHHOIO Ba-
puraHTa IMO3BOJINIA ObI TOBJIHSTDH HA Ty
JIMHAMUKY, PE3KO 3AMEUIMTh COKpallle-
Hue (k 2050 1. OHO cOCTaBUIIO ObI HE 50%,

OKCTPAMOASILMOHHBIA MPOTHO3
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Puc. 15. HcAo NoxkmAbIX Ha 1 TPYAOCTOCOBHOTO: dpakTndyeckoe A0 2002 T. v MO SKCTPAMOAILMOHHOMY 1 CTABUAN3ALMOHHOMY
BAPWAHTAM MPOrHO3A MPU PA3HBLIX AOBEPUTEABHbBIX BEPOSITHOCTSIX
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Puc. 16. 061109 pAeMOorpadrn4ecKast HarpPy3Kka Ha 1 TPYAOCNOCOBHOrO (AETEMM U MOXKXMUABIMUKY: GAKTUYEeCKas A0 2002T. 1 No
BKCTPAMNOASLMOHHOMY 1 CTABUANIALWMOHHOMY BOPUAHTAM MPOrHO3A NPV PA3HBIX AOBEPUTEABHbBIX BEPOSITHOCTSIX

Puc. 17. YICAEHHOCTb MPU3bIBHBIX KOHTUHIEHTOB (MY>KHMHBI B BO3pACTe 18-19 AeT): dakTndeckas A0 2002 . 1 MO SKCTPAMOAILWMOHHOMY
1 CTABUAUZALMOHHOMY BOPUAHTAM MPOrHO3A MPW PO3HBIX AOBEPUTEABHBIX BEPOSITHOCTSIX, B ThiC.

a Bcero 20%) 1 CTabWIN3UPOBATH YUC-
JIO TIOTEHITUAJIBHBIX MATEPEH, TAK YTO
K KOHIIy CTOJICTHS UX MOIJIO OBl OBITH
B 2,5 pa3a O0JbIIE, UEM TI0 AKCTPAIOJ-
IIMOHHOMY IPOTHO3Y (puc. 18).

TakuM 06pa3oM, AeMorpaduydecKas
cyabb6a Poccum uepes 100 s1eT B IONIHOM
MEpE 3AaBUCHT OT TOM JOITOCPOYHOM
ITIOJIMTUKH, KOTOPYIO NpUMET (WIN HE
MIPUMET) PYKOBOJCTBO HAIIErO TIOCY-
japcrea. Hama crpana — HeoTbeMieMast
YaCTb MHPA, U IMPOLECCCHI, IMIPOUCXO/A-
LIUE B HEH, COOTHOCSITCS C ITIOOAJIbHOM
CUCTEMOM PasBuUTHUA TUBUIM3AITUN.
COrnacHoO MPOrHO3aM YYEHBIX, YEIOBE-
4eCTBO CTOMT HA IOPOTe jAemMorpadu-
YECKOM PEBOJIIOIUH, PE3YIBTATOM KO-
TOPOI HEU3OEIKHO CTAHET YBEIMYECHUE
MPOJAOJKUTCIIbBHOCTHU JKU3HU U B TO K€
BpEMsI COKPAIEHUE POKAAEMOCTH, YTO
IIPUBEJIET K POCTY JeMOIpPapUIECKON
HArpy3KHU Ha TPYAOCIHOCOOHOE HACEe-
Hue. COOTBETCTBEHHO, BOSHUKHET HEOO-
XOAMMOCTD PA/IMKAIILHOM IIE€PECTPONKU

U NOBbINIEHUA 3(DHEKTUBHOCTU PAO6OTHI
CHUCTCMBI 3/]PABOOXPAHCHUA U COITUAIb-
HOTO obecneueHus1. bonee Toro, 4Too6n!
U306€KATh KECTOKOTO KPU3UCA, IOTPE-
OyeTcs NIPUHITUIIUAIBHBINA POCT KA4eCT-
Ba JKM3HH, KOTOPOE HEBO3MOXKHO 0O€3
Pa3BUTUS SKOHOMUKH, KYJIBTYPbI, HAYKH
n o6pasopaHms. ITpudyeM pemeHus 1o
JAHHBIM BOIIPOCAM [JOJIKHBI ITPUHM-

MAaTbCs HE B JAJICKOM OYAyIIEM, 4 YXKE
cerogHa. Tlocne gemorpaduaeckon pe-
BOJIIOIIUM  OKUJAIOTCST CYI[ECTBEHHBIE
N3MEHECHHS NCTOPUYECKHUX MAPHIPYTOB
HAIeW IUBWJIU3ANWU. JlalbHEHUIINE
cyab6bl POCCHM 3aBUCAT OT TOT'O, KAKUE
PEIICHUSA IPUHUMAIOTCS CETOJHS PYKO-
BO/ICTBOM CTPAHBI, B TOM YHCJIC OT €rO
JIEMOTPapUUECKON TOJIUTUKH. M

SKCTPAMOASILYOHHBI POTHO3
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Puc. 18. YCAO XKEHLLUMH PEMPOAYKTVBHBIX BO3PACTOB (15-49 AeT): dakTnieckoe A0
2002 1. 11 MO SKCTPAMOAILMOHHOMY 1 CTABNAN3ALMOHHOMY BOPUAHTAM MPOrHO3A MNP
PA3HBIX AOBEPUTEABHBIX BEPOSITHOCTSIX, B MAH.
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KHHKHOE 0bO3PEHHE

AMATKA H3BHPATENID

Beibopsl B Poccun — 31O BCerja HEUTO
OosblIIEE, YEM MPOCTO I'OJOCOBAHHUE 32
O4YepesHOro Kanaujaara (6yap TO map-
THUA WIA TIOJMWUTHUK) HA TOT WA WHOM
rOCYJJapCTBEHHBIN NOCT. Hemapom 10
HEJABHETO BPEMEHHU JIIOOBIE BBIGOPBI
Y HAC CONPOBOXK/IAINCH PACXOKUM XKyp-
HAJIUCTCKUM 3IUATETOM <«3IMOXATbHBIE.
B mamert crpane HeT BEKOBBIX TPaJH-
LN IEMOKPATHUH, KAK, CKAOKEM, B BeJIMKO-
Opuranuu. B anoxy pecdopm poccussHam
NPUIIIOCHh B CHENTHOM TOPSAJKE CAMO-
CTOSITENBHO NOCTUT'ATD A3bI IEMOKPATHH,
YUUTBCS ITIO-HOBOMY JKHUTb, IyMaTh, Pa00-
TATb U, PA3YMEETCS], BBIOUPATh PYKOBO/U-
TEJIEH, T.€. OCBAUBATH UCKYCCTBO IMPOBE/IE-
HMSI CBOOO/IHBIX, JIEFTUTHMHBIX BEIOOPOB.
Ha aToM myTtu uzbuparesneit u u3dupae-
MBIX ITO/ICTEPET AN BCEBO3MOKHBIC OITAC-
KOpPYHLus,
«gepHbI1 PR», TOATACOBKA JAHHBIX U T.JI.

HOCTU U MPCIATCTBUA —

Mesxy TEM YECTHBIE BBIOODHI — BAKHEM-
mass 1 HEOOXOAMMAS COCTABIISAIONIAS JIIO-
0O0ro JEMOKPATUYECKOTO OOIIECTBA.

KaKoBBI HOpMATHBHO-TIPABOBBIE, COIN-
AJIbHO-9KOHOMHUYECKHUE, MOJIUTHUECKHE
U 3TUYECKHUE ACIEKTBl M30MPATENBHOM
KaMnaHun? Kakyio posb B HEH MI'PAIOT
CMM? KakOBBI MEXAHU3MBI IIPEABBIOOP-
HBbIX T€XHOHOFHﬁ, B TOM YHCJIC <«I'DA3-
HBIX>? Ha 3TU BONPOCHI NBITAETCSI OTBE-
TUTb M.IO. Kyp’KNAMCKHN B CBOEH KHUTE.
Ha npumepe onpiTa Hamen CeBepHON
CTONMIIBI OH AHAIU3UPYET BAKHCHIINE
JUISL CTPAHBI 3JIEKTOPAIbHBIE IPOIIECCHI,
IIOCKOJIbKY MMEHHO OHH HI'PAIOT POJIb
[IEPBHUYHBIX BEIOOPOB, OTPAKAIOIINUX O6-
MIEPOCCUNCKUE TEHAECHIINN.

KHura npegHasHaueHa MoJIUTOIOIAM,
HOJIUTTEXHOJIOTAM, CHEUAIMCTAM MO
OpraHU3aAlnn I/136I/Ip3T€JIbeIX KaMmiia-
HUH, )KypHanucTam. |

M. 10.KYPXXMAMCKH#A

BbIiBOPbI
B 3AKOHOQATENBHOE COBPAHHE
CAHKT-NETEPEYPTA

Kypxkusmckun M.KO. BbiGopbl

B 30KOHOAQTEAbHOE cCO6paHne
CaHkr-MNetep6ypra. MoAntnyeckue
«Npanmepms» o6LLEePOCCUNCKOro
M36UPATEABHOIO LMKAQ 2003-2004 T, -
M.: AAroputim, 2003.

Oc6puHK B. Umnepusa HoGenen:
NCTOPUS O SHAMEHUTbIX LUBEACX,
6AaKUHCKON HedpTU

un pesoAoLmm B Poccun. /

Mep. co weeA. T. AOGPOHULIKON. —
M.: Tekcr, 2003. - 287 c.

KEM bbill HOBEND?

O6pa3 Hobens aBHO CTasl MUDOJIOTH-
YECKHM, GOJIBITUHCTBO YK€ HE BOCIPHU-
HHMA€T €ro KdK PEIbHOIO NpPECTABU-
TENA CBOETO BpeMEHU. OJJHAKO UCTOPHA
Hobeneit 1 UX NPOMBIIUIEHHONH UMIIE-
PUH COXPAHUJIACH B TAMATH TEX, KTO pa-
60TaN1 HA HOOENEBCKUX MPEANPUATHAX,
COXPAHWJI JIMYHBIE BEIIU U HEKOTOPBIE
JIOKYMEHTBL. Ha OCHOBAHMH MaJIO/IOCTYII-
HBIX APXHUBHBIX JJAHHBIX U JIMYHBIX CBU-
JIETEJILCTB COBPEMEHHUKOB B. OcOpnHK
BOCCTAHABJIMBACT I1OJJPOOHOCTH CEMU-
JIECSTUIETHEN JIEITEIbHOCTH KOMITAHUU,
COBMENIASl JIOKYMEHTAIBHYIO TOYHOCTD
C YBJIEKATEIBHOCTBIO.

Hcropusi IMHACTUHA MOIJIA Obl CTATh
OCHOBOM NPUKIIOUEHYECKOTO WIH JIe-
TEKTUBHOI'O CEPHAIA, €€ CTAHOBJICHHE
COBIIAJIO C 3MOXOM BOMH U PEBOJIIOLIMIA,
COIPOBOX/IAIOCh POMAHTUYECKUMH
3MU30JAMH U OOPBOOH 34 BBICOKHE TEX-
Hosorun XIX cronerust. U36panHas aB-
TOpOoM (popma 6HOTrpadrr O3BOINUIA
SIPKO U JIMHAMHUYHO IIPE/ICTABUTb BECh

MPOIECC CO3/JaHUA UMIIEPHUH, KOTOPasd
OBbLIA TIOUCTUHE HEOOBATHA: HEPTIHbBIE
IIPOMBICIIBL, 3aBOJIBL, BEP(H, Cy/1a, HE(PTE-
XPAHWINIIA, PA30POCAHHBIE 1O TOPO/IAM
Poccun, joma B Mockse u Ilerepoypre.

Tlepes HaMMU MOCIEAOBATENIBHO MPO-
XOJIAT YJIEHBI 3HAMEHUTOI'O CEMEUCTBA,
KQJK/IBIIT M3 KOTOPBIX 00JI/1a71 IPKOU NH-
JIUBU/TyaTbHOCTBIO U YIIOPHO CTPEMUJICS
K JIOCTHMKEHHUIO CBOEH Iienu. Tak, OcHO-
BATEJIb JIMHACTUH, IBC/ICKUI AMHUI'DAHT
HMmmanyainb Hobernb, «0e3yMHBIN H300pe-
TATE/b>, IPUIyMAJ HE TOJIBKO (PYTaCHYIO
MHHY, HO ¥ I'PO6 C BEHTHISAIIMECH U CUT-
HAJU3AIUEN JIJIT HECYACTHBIX, 3aCHYB-
MINX JICTAPTUYECKUM CHOM. YeTwIpe ero
CBIHA YCIIECIITHO PA3BUBAIA BOCHHBIE TEX-
Hosioruu B Poccun, a Anbppen Hodenb
M300peJ IMHAMUAT U YIPEJTUI TPEMHUIO,
HOCHIIYIO €I'O M.

Knura nanucana 3aHUMaTeIbHO, U30-
OuIyeT MHOT'OYUCJIECHHBIMHU ITOJPOO-
HOCTSIMU M CHAGXKEHA KOMMCHTAPUSIMH
u pororpapuamu. M
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KHH)XHOE 0bO3PEHHE

D YEM NPENYOPERIAN YYERBIN?

ABTOD KHUITM — U3BECTHBIA AHTJINUCKUIL
y4eHbIH, uieH KoponeBckoro obmecTsa
1 KOpOIeBCKOro acCTpOHOMMYECKOI'O 00~
mecTsa MapTuH Puc — camraercs Kpyr-
HEUMIMM CHIEIIUATUCTOM IO I'aJIAKTUYEC-
KON ACTPOHOMMHU. B cBOen mocnegHen
KHHUT€ OH TO/IBOJUT UTOI' COOCTBEHHBIM
PASMBIIIJICHUAM HA{ CY,I[b63_MI/I YC/IIOBEC-
YECTBA B TPETHEM ThICIYETIETHH.

KHura 3ajymaHa Kak CBOEOOpa3Has Ma-
paiesnb N3BECTHOM NEKINHU «OTKPBITHUSA
Oyaymero», npodnTaHHou I Vamicom
B 1902 1. HO B oT/ZiIyue OT 3HAMEHUTO-
ro (PaHTaACTa, CMOTPEBIIETO B IIPOLUIOE,
B3I/, Puca ycrpemineH B Oyayliee.
Bmecre ¢ TeM €ro NPOrHO3bl TOCTPOEHDI
Ha YETKOM HAYYHOM OCHOBE, OH 00006-
IIAET PE3YIBTATHI KAK COOCTBEHHBIX Ha-
OMIOIEHUM, TAK U OTKPBITUI APYTUX UC-
creoBaTene. Y4eHbIH 6ECIPUCTPACTHO
OLIEHUBAET MOCIEACTBUS IEATENBHOCTU
JeJIoBEKa Ha 3EMJIE M B OKPY/KAIOIIEM €€
KOCMHYECKOM IIPOCTPAHCTBE. Puc 10Ka-
3BIBAET, YTO HA PYOEXKE TPETHETO THICS-
4EJIETHS YETIOBEUECTBO IIEPEKUBAET €/1BA
JIM HE CAMBIN CJIOKHBIN ITIEPUO]T B CBOEN
UCTOPHUHU, EMY I'PO3SIT MHOTOUHCJIEHHBIE
OIIACHOCTH, BBI3BAHHBIC HCIIPCACKAZY-
€MBbIM PAa3BUTHEM COBPEMEHHON HAYKH
u obmectBa. Ha BCEM NPOTSIKEHUU

CBOCT'O CYIIECTBOBAHUSA IO OBLIU BbI-
HYX/ICHBI OOPOTBHCS 32 CBOIO JKU3Hb, YTO,
110 MHEHHUIO Prica, IPUBEJIO K ITOCTEIICH-
HOMY M3MCHCHHIO UX IICHUXOJIOTUHN U,
B YACTHOCTH, K BOBHUKHOBEHUIO B XX B.
TeppopusMa. Mccie1oBaTenp CYNUTACT,
YTO CO3/JAHHBIC YEIIOBEKOM TEXHOJIOTUH
CIIOCOOHBI CETOJIHSI HE TOJIBKO pa3py-
IIHUTb COOCTBEHHYIO IUIAHETY, HO U BbI-
3BATh KATACTPOdY BCEIECHCKOT'O MACII-
Ta6a. PHC HE OTpHUIIAET HEOOXOAUMOCTH
M 3aKOHOMEPHOCTH HAYYHO-TCXHHUYCC-
KOT'O IPOrpecca, OHAKO, IO €ro MHe-
HUIO, BEPOSITHOCTD TOTO, YTO YeJIOBEYC-
CTBO 6JIATOIIOJIYYHO JIOKUBET /IO KOHIIA
XXV B., cocTapmsieT aumib 50%. [1aBHBIN
€TO BBIBOJ 3aKJIIOYACTCS B TOM, YTO HE
MOJIMTUKH, 4 UMEHHO YYE€HBIE CIIOCOO-
HBI 3AMUTUTD 3EMJIIO OT TEX yIPO3, KO-
TOpBIC HECET B ceHE COBPEMCHHASA ITU-
Buansanud. [1o MHeHWtO Puca, rimaBHas
OITACHOCTbD 3AKIIOYAETCS B OECKOHTPOIIb-
HOM PA3BUTHUHU OTACIIbHbBIX TCXHOJIOFI/II;I,
a IIOTOMY HEOOXOMMA JKECTKASI 60pbHA
C TEMH, KTO IT'OTOB IIPUMEHUTD JJOCTIIKE-
HUS IIPOTI'PEcca IPOTHUB YEIOBCUCCTBA.
JITOIU MOJKHBI TIOHATh, YTO CETOJIHS
OHH CTOAT Iepes CAMbIM TJIABHBIM BbI-
©OpPOM 32 BCIO UCTOPHIO CBOECTO CYIIIECT-
BOBaHUA. Hayka OTKpBIBACT IIepes; HAMHU

HOW TERROR; ERROR, AND ENVIRONMENTAL
DISASTER THREATEN HUMANKIND'S FUTURE
N THIS CENTURY—ON EARTH AND BEYOND

Martin Rees

Rees Martin. Our Final Hour.

A scientist’s warning: how terror, error,

and environmental disaster threaten
humankind’s future in this century - on earth
and beyond. -New York, 2003. p. 228.

Puc MapTtuH. Haw nocAaeAHUM Yac.
MpeaocTepexeHne yyeHoro:

KOK TEPPOPU3M, OLUMOKN U PA3PYLUEHUS
OKpPYXaloLLen CpeAbl YrpoXxatot
6yAyLLEMY YeAOBEYECTBA, 3eMAe

1 OKPY>KQAIOLLLEMY €€ KOCMOCY. -
Hbio-Mopk, 2003. - 228 c.

OrPOMHBIE BO3MOKHOCTH, HO TOJIBKO
OT HAC 3aBUCUT, OyZeT nu 6yaymee 6ec-
KOHEYHBIM HIH 3€eMJII CHOBA CTAHET
«6E3BUHON W IIyCTOM», KaK Ha 3ape
BpemeH. B

CIIABARE: OT A3bIMECTBA K XPHCTHAHCTBY

TpyZl M3BECTHOT'O MOJBCKOI'O HCTOPH-
Ka npogdeccopa Ienprka JIOBMAHCKOTO
JIOOGABIACT HOBBIC CTPAHMIIBI K HCTO-
PHUM MU3YYEHUA CIABAHCKOTIO A3BIYECTBA.
brarosapsa HMCKIIOYUTENBHON HMIMPOTE
OXBATA POBJIEMBI EMY Y/JAJIOCh HE TOJIb-
KO IIPECTABUTH KAPTUHY 3BOJIIOIIAU A3bI-
YeCTBA Y CIABAHCKUX HAPOJOB EBPOIHI,
HO U ITOKA34Th IIPOLIECC €TI0 B3aUMO/IEH-
CTBUS C XPUCTUAHCTBOM. CONOCTABIAA
JIAHHBIE M3 Pa3JIMYHBIX PETrMOHOB,
JIOBMSIHCKMH TPOCIEKUBAET IIPOIECC
IIOCTENIEHHOM CMEHBI A3BIYECKUX BEPO-
BAHUI XPHUCTUAHCKUMU M 3aKOHOMEP-
HOCTBD IOABJICHUSA TAKOTO (PEHOMEHA, KAK

HaPOJHOE IIPABOC/IABUC, B KOTOPOM YHHU-
BEPCATbHBIE XPUCTUAHCKUE DIEMEHTHI
HEPA3PBIBHO COCIUHUINUCH C THITMIHO
CNABSHCKUMH. ABTOP OPTaHHUYHO BILIEC-
TAET B IOBECTBOBAHUE CBH/ICTEIBCTBA
UCTOPUUECKUX UCTOYHUKOB, OITHUCAHUS
APXCOJIOTHYECKUX HAXO/I0K, COGPAHHBIC
B PAa3HBIX CTPaHAX ITHOrpapUYECKUe
MATEPUATIBI, PE3YIBTATHl COBPEMEHHBIX
JIMHI'BUCTHYECKUX UCC/IEIOBAHUM. M

NoBMsaHCKUM [. PeAurus CAGBsIH v ee
ynaaok (VI-Xli BB.). / Mep. C NOAbCK. -
CIM6.: AKoAeMUYEeCKUN NPOEKT,

2003. - 512c.
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KHHKHOE 0bO3PEHUE

NAHOPAMA COBPEMEHHON PYCCKOH THTEPATYPb

HOBOW
POCCHM

MNpo3a HoBow Poccuun. B 4-x TOMaX. —
M.: Barpuyc, 2003.

Bnepseie niepes uutaTeneM He IPOCTO
AHTOJIOIHS, A LIEJIAs CEPUS KHHUT, OTPAXKA-
IOIIAs1 BCE PA3HOOOPA3UE COBPEMEHHON
NPO3blL. YeThIPEXTOMHHUK «ITp0o3a HOBOT
Poccum», BBINYIIEHHBIN U31ATEIbCTBOM

«Barpmyc» 1mo 3axkasy MHHHCTEPCTBA
KYJBTYPBI, IIPEICTABIIACT HE TOJNIBKO TEX
ABTOPOB, KOTOPHIE YK€ 3aPEKOMEHO-
BAJIN CEOSI B IUTEPATYPE <«IIEPEXOTHOTO
epUOJa», HO U MOJIOABIX MHCATEJIEH,
4YbE€ TBOPYECTBO OTPAKACT HOBBIC TCH-
JICHIIUY, ONPEACIAIONNE KyJIBTYPHBIN
KOHTEKCT XXI BeKa.

CocTaBUATENIb AHTOJIOTMH KPUTHK U JIA-
Tepatypose E. lllybuHa canraert, 9To Ha
CTPAHUIIAX KHUI'H JIOJUKHBI BCTPETUTHCS
MMCATEN PA3HBIX ITOKOJICHUM: U TE, KTO
3aBOEBAN Ipu3HaHue eme B 60—80-¢ I,
M TE, Ybsl TMCATEILCKASA CY/IbOA CKIIA/IbIBA-
JIACh B T'O/IBI IIEPECTPOMKH, U T€, KTO JINIIb
HA4YMHAET CBOU ITyTh B INTEPATYPE.

Kak 3ameTns1 B Ipe/INCIIOBUA K TIEPBO-
My TOMYy M. HIBBIIKOM, KOJTUYECTBO JIIO-
JIEH, CYMTAIOMMUX CEOSl JIUTEPATOPAMU,
B 90-e rT. XX B. B Poccuu yBenTmumiIoch Ha
NOPAAOK. TeM CI0KHEee OKa3a/IaCh 33/1a49a
cocTaBuTENA. 'paMOTHAA CUCTEMA OTOO-
pa TO3BOJIMJIA HA3BATh UMCHA, JAIOIIHNE
HEJIOCTHOE NPEACTABICHNAE O JIMTEPATYP-
HOM NIPOIIECCE «IIEPEXOAHOIO MEPHUO/IA»
U €ro HamnpasneHusax. Cpegu 59 uMeH,
TPEACTABICHHBIX B AHTOJIOTUH, YUTATCIIb

BCTPETUT NPEACTABUTENEN U GKECTKOI'O
peanusMa», 1 <KEHCKOU MPO3bI», U ITOCT-
MOJEPHHUCTOB U T.J. COCyImEeCTBOBAHMUE
B PAMKAX OJHOI'O U3[JaHUA B. AKCEHOBA,
TATOTEIOMIETO K HUI'POBOMY HAYATY,
B. BacuibeBa, yBIIEKIIETOCS B IOCJIEIHUE
T'OJlbl HCTOPHUYECKUM KAHPOM, OTKPOBEH-
HO anaraxxHoro H. KoHoHoBA, hrnocoda
1 MopanucTa A. COJDKEHUITBIHA M CKIIOH-
HBIX K META(POPUUECKNUM YIPAKHEHUAM
A. Koponesa u I1. KpycaHOBa MOXET IIO-
Ka34aTbCAd HAPOYUTBIM W HAAYMAHHBIM.
OJIHAKO KaXXJJO€ M3 UX IPOU3BEICHUI
OTPAXKAET CBOE BPEMs, CIOKHOE, HEOP-
JAUHAPHOC, HATTOJTHCHHOC HOBBIMHU IIPO-
6r1emamMu 1 TeMamMu. POXX/ICHHBIC B TIpe-
ABIIYIIHC JECATUICTUS JINTCPATYPHBIC
r€pOM HE NPOCTO IPOAOIIKAIOT CBOE
CYLIECTBOBAHUE HA CTPAHUIIAX HOBBIX
KHHT, HO ¥ ITIOCTENIEHHO BO3BPAIIAIOTCS K
TPAJUIAAM MWIOCEP/AUS, COCTPALAHUS,
BephI B bora.

COCTaBUATENIO AHTOJIOTUH YIAJIOCH HE
TOJIBKO BBIABUTDH APKUX U CBO@O6p33HbIX
4ABTOPOB, HO U HAMETUTH IICPCIICKTUBY
JUIA U3Y4EHUSA COBPEMEHHOI'O JIUTEPaA-
TYPHOTrO npouecca. |

GHHEPTETHRA JINA BGEX

CHUHEPreTuKa, UIn TEOPHsS CaMOOpPra-
HU3AIUH, CTIA CErOAHSA O/IHOM W3 Ha-
nbosiee NONyAsAPHBIX U AKTUBHO PAa3BU-
BAIONIUXCS HAYYHBIX MTapajiurm. TepMuH
«CHHEPTCTUKA» [ICPEBOJIUTCS C IPEUCCKO-
I'O KaK «COBMECTHOE JICHCTBUE». [Ipexie
BCET'O 3TO O3HAYAET COTPYAHHUYECTBO
CHEIUATHNCTOB M3 PAa3HBIX 0OJIACTEH
IIPY PEIICHUU KOHKPETHBIX HOBBIX ITPO-
671eM, YTO BBIBOJIUT PE3YJBTATHI PAOOTHI
Ha TMPHUHIUIINAIBHO HOBBIA YDPOBEHb.
Kuwra [1.C. YepHaBCKOIO Ha OOIIMPHOM
MaTepHal€ MOKa3bIBAET BO3MOXKHOCTU
CUHEPIETHYECKOTO (MEKAUCITUTIMHAD-
HOT0) noAxo/1a. OHa HAalTMCaHa IPEKPAC-
HBIM JIMTEPATYPHBIM I3BIKOM M UUTACTCA
KaK YBJIEKATEJIbHOE IIPOU3BE/ICHUE, XOTS
OXBATBIBAET TAKUE CJIOKHbBIE C(PEPHI Ye-

JIOBEUECKHX 3HAHMI, KAK YCTOHYHUBOCTh
JIMHAMHYECKUX CHUCTEM, MH(MOpPMAITU-
OHHBIC MIPOIECCHl B OMOJIOTUN U ME/IH-
IIMHE, SKOHOMMKE M JIDYIUX OOIACTAX
JIESITEIPHOCTH. B Havyane padoTel aBTOP
JIA€T OYEHb YETKHE OIPE/ICICHUS Tep-
MMHOB, KOTOPBIE UCIIOB3YET 1AJIEE, YTO
MO3BOJISAECT U36€KaTh HEOAHO3HAYHOI'O
TOJIKOBAHUA ITPH ITPOYTECHUH.

TTosiBneHue 1mojJoOOHOM KHUT'H TEM 60-
Jiee 1IEHHO M CBOEBPEMEHHO, UTO CIOBO
«CUHEPTETHUKA» CTAJIO B ITIOCJIC/THEE BPEMS
MOJIHBIM H, K COKaJICHHIO, HEPEJKO UC-
IIOJIB3YETCS IIPOCTO KaK HEKUI PEKIAM-
HBIIA CJIOTaH.

B cuy cBo€it MHOTOIPaHHOCTH KHUT'A
MOJKET OBITh MHTEPECHA U IKOJIbHUKAM,
U CTYJIEHTAM, U 3PEJIBIM yY€HbIM. M
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YepHasckum A.C. CuHepretnka

N nHdopmaums. AMHaOMUYeCcKas
Teopusa uHpopmauuu. / Cep.:
CuHepreTtuka. OT NpOLAOro

K 6yaywemy.-M.: YPCC, 2004. - 287c.
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BbILWEA 13 MEYATU OHEPEAHOW HOMEPR XVYPHAAA «HAYKA 1 XKI13Hb»

TemarKka cTarer HOMEPQ, KK BCEAQ,
LUMPOKQA M PA3HOOBPA3HA:!
[ ]

POCT HOpPOAOHACEAEHNST UTPAET KAKO-
YEBYIO POAb B PO3BUTUN KPU3UCQ, BbI3-
BAHHOIO HECOBMECTMMOCTBIO — OFPOM-
HOW nonyAgumm Homo sapiens 1 ero
TEXHOTEHHOMN LIMBUAM3ALMN C YCTOMNYU-
BOCTbIO Guocdepbl 3eMAM 1 BCen ee
SKOAOTMYECKOWN CUCTEMBI.

[ )

Aaypear npemmm «[NOBAABHOS
SHeprug» akaaemuk A. E. LUIenHAAMH O
MPOBAEMAX SHEpPretTnku: «...AO MOCAe-
AHEro BPEMEHU OTEYECTBEHHASI SAEK-
TPOSHEPreTMKa BbIA OAHOW 13 AYHLLINX
B Mupe. B HACTOsILLee BpeMsl NMOAOXKe-
HMEe AEA B SHEepretnke M3MEHVAOCH He
B AYHLLYIO CTOPOHY?.

[ )

JK13Hb LIAPCKOro ABOPA — TEMA He-
ncyepnaemasi. OHO B 3HAYUTEABHOM
CTeneHn CBsI3aHa ¢ MocKoBCKMM Kpem-
AEM — MHOTOBEKOBbIM LIEHTPOM pPa3-
MELLLEHWSI ABYX OCHOBHbIX BETBEM BAQC-
TM CpeAHEBEKOBOM Pycu: cBeTCKOW ©
AYXOBHOM. [lyOGAMYHYIO CTOPOHY 3TUX
BAOICTHBIX MHCTUTYTOB OTPCHKAIOT MMCh-
MEHHbIE UCTOYHWUKM, HA CTPAHWULIOX KO-
TOPbIX CBETCKME BAOABIKU MPEACTAIOT B
[POAU IACBbI TOCYAQPCTBA.

CBEAEHNSI O CEMENHOM XXM3HWU LIap-
CKOro ABOPA PEeAKW. V3yyeHne yHu-
KOABHOTO QPXEOAOMMYECKOTO UCTOYHW-
Ka KpemMAs — yCbIMOAbHULEI BEAUKMNX
KHSIMHb U LapuL, (AOMETPOBCKOro Bpe-
MEHN) AQAO BO3MOXHOCTb  3QIMAGHYTb
1 HO YKEHCKYIO MOAOBUHY LIAPCKOrO ABO-
pa.
O6 UCCAEAOBOHUM  30XOPOHEHMS
VipuHbl [OAYHOBOM PACCKA3bIBAET AOK-
TOp UCTOpUYEeCKMX Hayk T. [laHoBa B
crtatbe «bAQroBepHasi 1 AOGE3HOS B
Lapuuax MpuHay,

(]

YAMBUTEABHO, HO Ha ckaskn A. C.
MyLWKMHA MOXHO B3MASIHYTb C MO3ULMU
SKOHOMUVKW. YTO U AeAdceT BeayLmiA
pas3Aena «A3BYKA 3KOHOMUKMY AOKTOPR
SKOHOMMYECKMX HAyK B. CTOpOXEeHKO
B MaTepuane «CKasKa AOXb, AQ B HEWN
HaMEK...».

[ ]
B pybpuke «Marematnyeckme A0Cy-
m» — YBAEKATEeAbHOE 3aHsgTMe: CO3AQ-
HUE KPY)XEBHOM MO3AUKU  APEBHEN

Ta6AUUbl Tndaropa € MNOMOLLBO CO-
BPEMEHHOTO KOMMbIOTEPA.
[ ]

YTewmnTenbHas HOBOCTb. M3yyas ran-
HSIHble  TOOAMYKK, Yy4YEeHble OmnpeAe-
AVAM, YTO WHOASIUMSI U BHE3AmMHble
CKOYKM LLEH BblIAM 1 B ApeBHEM Basu-
AOHE, a NOTPEBUTEABCKAS KOP3UHA
AOPOXOAQ HO MPOTSHKEHUM BCEro ne-
PUOAQ  CYLLECTBOBOHWS BABMAOHCKOrO
LLapCTBAa.

[ ]

YCTynnB MOAYNPOBOAHNKOBBIM  TPCOH-
31CTOPOM MO MHOTMMM HOMPABAEHWSIM,
PAAVIOACQMIBl  YAEPXAAM MAQUACPM B
OOAQCTN OFPOMHbIX SHEPIUA U CBEPX-

2821

HAYR
i

2004

® TexHoreHHas UMBMNK3a-
uMA HecoBMecTMMa C yc-
TOMYUBOCTLIO Buochepsl
3emnu. Kntouesyro ponb ur-
paeT pocT HapogoHacenexus ® Bo
CHe 4YenoBeK MbICNUT, OTKNO4an
«3apaebiil cMbicny», HasBy «0esym-
Hble BapuaHThI» NpeBpalanTcs B

OTKpPBITHE
@ @ BunbsapaHbie
LADA

TPHOKM — W Mac-
TEpPCTBO U BOOX-
HOBEHbe.

AW

SRM3HD

ISSN 0028-1263

BbICOKMX 4aCTOT. OTCIOAQ OHW HAYAAMU
HAOCTYMAEHVE U TMOHbIHE YCMELWHO Pa-
60TAT B POAMOAOKATOPAX, CUCTEMAX
KOCMUYECKON CBSI31, MUKPOOBOAHOBbIX
nevyox. Hamboaee KaYeCTBEHHble YCT-
POMCTBA  3BYKOBOCMPOW3BEAEHNST  TAK-
KE CEenyYac AEACKOT HO AQMIAX.

[}
B pybpuke «A\tobutenam ¢GaHTacTu-
Kn» — ABO HOBbIX PACCKO3A MUCATEAS

tO. HecTepeHKo M3 XXM3HW MHOMAQHEe-
TSH. HEOXMAQHHBIE CIOXKETHBIE  XOAPI
He AQKOT BO3MOXXHOCTU HUTATEAKD Yra-
AQTb, YHeM 3AKOHYNTCS MOBECTBOBAHME.

B3aMMOOTHOLWEHWS A€Ca U YeAoBe-
KQ B OKPECTHOCTSIX TOPOAOB, OCOBEHHO
KPYMHbIX, CKAQABLIBAIOTCSl ACQAEKO He
NANAANYECKN.

4YTO MPOUCXOAUT B PEKPEALMOHHOM
AECY, KOK COXPOHUTb «3EAEHYIO 30HY»
OT BOABHOIO W HEBOABHOTO yLLLEep6a?

(]

Bvecte C y4yaCTHUKOMKM CEAbBMOro
OTKpBLITOrO  YemnvoHara Poccuu Mo
MA3ACTIOPTY  PELUOEM [OAOBOAOMHbBIE
30A044 U MPUHUMOEM YYACTUE B KOH-
KypCe «AKTUBHbIA YATATEAL.

DJIEKTPOHHAsA BEPCHA XKypHa/Ia IPEJCTABIEHA B CETU IHTEPHET, I7IE EXKEMECAYHO PETUCTPUPYETC OKOIO 10 000 obpareHunit.
Anpec pepakunm: 101990, Mocksa, LienTp, yin. Macaunkas, 1. 24. Te. (095)924-18-35, dpakc (095)200-22-59.
Or71€e71 CBA3€EM € OOIIECTBEHHOCTBIO U PEKIAMBL: TeJL/(hakc (095)928-09-24. Ciyx6a pacnipocrpanenust: (095)921-92-55.
Http: www.nauka-i-zizn.ru, e-mail: mail@nauka.relis.ru. [Togmmcusie nrgexcst 70601, 79179, 34174.



OYEBMAHOE-HEBEPOATHOE

s TAMSI

Mo marepmnanam 6eceabl C AOKTOPOM NEAQrormyeCcKmnx HayK,
AVPEKTOPOM LUKOAbI 3nAeTUKU U.FO. MaTiorMHbimM

«[lamgTb — 9T0 € AMHCTBEHHbIN PAW, 13 KOTOPOTO HET U3THOHKSI,

OJIHO U3 CAMBIX YJJUBHUTEILHBIX CBOVCTB
YEJIOBEUECKOI'O pa3yMa — IaMsATb. DTa
YHUKAJIbHAs CIIOCOGHOCTL  CBA33aHA
C MBIIICHUEM, CO3HAHUEM, BOCIIPU-
ATUEM OKpy»Karomero mupa. Kak ee co-
XPaHUTb? MOYKHO JIK PAa3BUBATH ITAMSTD?
Kakoe MeCTO OHa 3aHHUMAET B KHU3HU
4EJIOBEKA U IE€/IarOIMYECKOM IIPOIIEC-
ce? KakoBbl MEXAHU3Mbl 3AIIOMUHAHUA?
O6 3TOM M MHOIOM /IDYIOM Y3HaIH
3pUTEIN NPOIPAMMBL «OUeBUHOE-HE-
BEPOATHOE» U3 Oecenpl Ipodeccopa
Cepres ITerposrya Kanuiibl ¢ JOKTOPOM
[1€/JAIOIMYECKUX HAYK, IIPOdECcCOpoOM

Hropem IOpbeBruem MaTIOTUHBIM, BO3-

[VIABJIAIONINM IIKOJTY SUICTUKH, KOTOPAst
3aHUMAETCSI BOIIPOCAMU COBPEMEHHOM
MEJArOTUKH. A TAKXKE O TOM, UYTO OCTa-
JIOCH 32 KaJ[POM.

CUYMUTAETCS, YTO MEXAHU3MBbI ITAMSITUA

MU3Y4EHBI JOCTATOYHO XOporo. Ho korja
pedb 3aXO/IUT O €€ PA3BUTHUU, HCU3MCH-
HO BO3HHUKAET BOIIPOC: KAKOH BUJ] TAMSATH
PAa3BUBATH — JIOTHYECKYIO, OOPA3HYIO WU
SUACTUYECKYIO? Ha 3TOT cuer y ydyeHbIX
HET €/IMHOI'O MHEHMUSL, [TOCKOJIbKY KAJK/IbIH
THII TAMATH OOIa/1a€T CBOMMH CHIEIIU(DH-
YECKUMH OCOOEHHOCTIMHU, COOTHOCSIIH-
MUCS C TEMU 33/]Ja4dMH, KOTOPBIE CTOSIT
repe/] YeJI0BEKOM Ha JJAHHOM JTAIIE.

Buabl naMsaTH
CyIIECTBYIOT Pa3HBIC CITIOCOOBI KJIACCH-

PpUKAMKA TaMATA. BeienaoT Hacne-
CTBEHHYIO ((PUJIOTEHETHUYECKYIO, OIpE-
JIETIATONITYIO CTPOEHHUE KAKJOI'O OPIaHN3-
Ma B COOTBETCTBHHU C IBOJIOLIUENA BU/IA)
U UHIUBUAYAJIbHYIO. [Tocne s cBO-
CTBCHHA KAXKIOMY OTACIbHOMY MHAWBU-
JIyyMy 1 (DOPMHUPYETCA HA NPOTAKCHAN
Bcew Ku3HU. CO6CTBEHHO, O HEU U TIOH-
JIET PEYb.

B 3aBUCHMOCTH OT YPOBHS yIIPABICHUS
MHCMHWYCCKUMU ITPOICCCAMU BbIJC/IAIOT
MaMATH IIPOU3BOJIBHYIO 1 HCIIPOW3BOJIb-
Hy!o. [lepBas aKTUBU3MPYETCS, KOT/JA
YeJIOBEK OCO3HAHHO CTPEMMTCA 3aIOM-
HUTH U BOCIIPOU3BCCTU TOT WIA HWHOU
marepual. HenmpousBoibHad Ke NaMATh
BKJIIOYAETCSA ABTOMATHYECKA U (PUKCH-
pyeT TO, 9TO B ,Z[(«lHHbeI MOMECHT HC SB-
JIAETCST OOBEKTOM BHHUMAHUS U IIEJIBIO
JIEATENBHOCTH.

C naMAThIO MHOTJA IPOUCXOJAT JO-
BOJIBHO CTPaHHBIC BEIIU. B mequimn-
CKOM MPAKTUKE U3BECTHBI CJIy4au, KOI/1a
JIIOJIY, TIOOBIBABIINE HA KPalO THMOECIH,
PaCcCKaspIBaIN, YTO MEPE] UX MBICICH-
HBIM B30POM NPOHECNACh BCA KU3Hb.
Kitaccuyeckur npumep, KOTOPbIA MPU-
BOJIUTCSA MPAKTUYECKH BO BCEX y4EeOHU-
KaX: HEMOJIOZIOM UCITaHEl] JIEKaJI C OYEHb
BBICOKOM TEMIIEPATYPOI U HEOKUJAHHO
3arOBOPHJI HA OYEHb PEJIKOM JINAJICKTE,
KOTOPOTO 3HAaTh HE MOT. ITo3XKe BBIAC-
HHUJIOCh, YTO MJIAZIEHYECTBO OH MPOBEJI
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OYEBHAHOE-HEBEPOSITHOE

B TOM O6JIACTH CTPAHEBI, IJIc TOBOPWIN
MMEHHO Ha 3TOM s3bike. He MCHBIIYIO
3ara/IKy MIPEACTABIAIOT COO0I OOIbHbBIC
SMUIETICUECH: KOTrga UM BXKUBJIAIN DJICK-
TPOJBI, OHU HEOXXHJAHHO OYCHb SPKO
BCIIOMMHAJIN CBOC AICTCTBO.

PaHblIIe CYUTATIOCH, YTO YETOBEK IIOM-
HMT TOJIBKO CAMOE BAKHOE — JIOTHYECKU
06paboTaHHYIO HH(OPMAIIUIO, HO OKa-
3AJI0Ch, YTO B MAMATH MOJKCT BCILJIBITH
U HCIIPOU3BOJBHO 3AIICYATICBIIAACS
nH@OpMaIysg, 06pa3bl U COOBITUS, KO-
TOPBIE HE BOCIIPUHUMAINCH KAK HEYTO
BA’KHOC M HC ABJ/IAIMCH LC/IBIO JCATC/Ib-
HOCTHU. IIpy OIpEE/ICHHBIX YCUIUAX
WIN CTCYCHHUAX OOCTOATEIBCTB MOXKHO
BCIIOMHHUTDB CAMBIC HCOKM/JAHHBIC BCUIH:
YTPAUEHHBIE C TEYEHUEM JIET JIETCKUE
BIIEYATJIEHUS, 3AMIAXH, I'OJIOCA, YyBCTBO
BUHBI, OOUABI U T.JI. O4eHb U3BECTHBIN
JIMTEPATYPHBIN IIPUMEP: BKyC TUPOKHO-
ro «MajyieH» BbI3bIBACT y repost M. IIpycra
IIEIBIN KACKAJT BOCTIOMUHAHUM JIETCTBA.

1o IPOAODKUTEIBHOCTU 3aKPETUIEHS
1 COXPAHEHUA MHMOOPMAIIUHU TTPOIIECChI
MaMATH TOAPA3ACIAIOTCS HA TPH KaTe-
TOPUU: CEHCOPHYIO (O0ECIEYNUBAIOIIYIO
COXpaHEHUE OOMBIIOrO 0OBeMa HHPOP-
MAalHH, TOCTYHAIOUIEN OT OPIaHOB YyBCTB
B TeyeHue 1-4 cekyHs), KpaTKOBPEMEH-
HYIO (OOCIIYKUBAIOIIYIO OIEPATHBHBIC
IIPOIIECCHI
U NPpeoOPA30BAHUS JIAHHBIX, TOCTYIIAIO-
X OT OPTaHOB YYBCTB M JUIAIIYIOCS HE-
CKOJIbKO MUHYT) M JIOJITOBPEMEHHYIO (JUTN-
TEJIBHOE COXPAHEHHUE HH(POPMALIUN).

3ANEUATICHUS, YIEPKAHUSA

KpaTkoBpeMEHHAsA MaMATbh paboTaeT
6€3 KaKOM OBl TO HU OBUIO CO3HATEIbHOMN
YCTAHOBKM Ha 3aIIOMHHaHHE. YenoBeK
OJIHOBPEMEHHO, HE CYUTAs], MOXKET OX-
BATUTH B30POM /IO CEMU IIPEJMETOB.
Ilcuxonory, B Tom uncie u Jx. Muiep,
JIOKA3aJI1, YTO OO'BEM KPATKOBPEMEHHOM
ITAMSATH YEJIOBEKA COCTABISICT 71 2 3re-
MEHTA U OIIPEICISIETCS TIO YUCITY CMHULL
MHMOPMALHH, KOTOPOE MBI B COCTOSTHUH
TOYHO BOCIIPOM3BECTH CITyCTA HECKOb-
KO JIECATKOB CEKYH/J ITOCJIE OJJTHOKPATHO-
I'O €€ IIPE/IbSIBICHUSL.

JonroppemenHas namsares (AIT) obec-
IIEYUBAECT IIPOJOJLKHUTEIBHOEC COXpa-
HEHHUE 3HAHWI, YMEHWUI MU HABBIKOB
U COZICPKUT OIPOMHBIN 06beM MH(OP-
MAIH, KOTOPAsI MOKET MOHAJO0UTHCS

YEJIOBEKY Ha IPOTSKEHUM €rO KU3HMU.
DKCIIEPUMEHTAILHBIEC JIAHHBIE ITOKA3bI-
BAIOT, 4TO B JIIT ONHOBPEMEHHO 33JE€HCT-
BOBAHBI HECKOJIBKO (POPM OPIraHU3ALIUU
3HAHUI. Ee HepeJKO CPABHUBAIOT C KHH-
TOXPAHWIMIIEM OI'POMHOM O6UOINOTE-
KH, I7I€ IOCTYII K (POTMAHTAM OTKPBLIBAET
NPAaBUJIBHO BBIOPAHHBIA KOJ| KaTaJIOTd.
CYnTACTCS, YTO OO'BEM JJOITOBPEMEHHOM
MAMATH NPAKTUYECCKHA HE OIPAHNYECH.

C TOYKM 3pEHNA MOJIAJILHOCTH (B 3aBU-
CHUMOCTH OT TOT'O, KAKAE OPIraHbl YyBCTB
BOCIPUHUMAIOT CHUTHAJIBI, ITOCTYHAIO-
M€ W3 BHEIIHEN M BHYTPEHHEH Cpe-
JIbI OPraHM3M4) BBIJEIAIOT PA3TMYHbIC
BU/JBI ITAMATH: 3PUTENBHYIO, CIYXOBYIO,
TAKTUIBHYIO (OIIYIIEHHUA OT MPUKOCHO-
BEHUA), ABUT'ATEJIbHYIO (MJIM MOTOPHYIO),
OOOHATENIBHYIO, BKYCOBYIO U JIp.

JBUraTeNnbHAs MAMATb I[IPOSBIAETCS
B 3aIOMMUHAHUM W BOCIPOU3BEACHUN
JIBKCHUN M MX TIOCIE/TOBATEIBHOCTH.
OHa JIEKUT B OCHOBE MHOI'MX Ipodec-
CHUOHAJIbHBIX HABBIKOB, KOTOPBIE ITOCTE-
MEHHO CTAHOBATCA ABTOMATHYECKUMU,
T.€. OCYHIECTBJISIIOTCSL 6€3 IPHBICUYECHUS
BHHUMAHUA U CO3HAHUA. JIIOIM C Pa3BUTON
JIBUTATEIbHOM MaMATBIO JIYYINIEC YCBAWBa-
FOT MaTE€PUAJT HE HA CITyX WJIU IIPH YTCHUH,
a TIPU TIEPEMMMUCHIBAHUN TEKCTA. DTO OJIUH
U3 CIIOCOHOB BEIPAOOTKH I'PAMOTHOCTH.

OJIHAKO ITU TUIIBI NAMATH B YUCTOM
BH/IC BCTPEYAIOTCS pearo. OObIYHO Ha-
OMIOJAIOTCA CMENIAHHBIC BAPWUAHTBI —
3PUTEIbHO-/IBUT'ATE/IbHBIMN, JIBUI'ATEC/Ib-
HO-CJIYyXOBOM U 3PUTEIBHO-CIYXOBOI.
BonpIMMHCTBY MI0/€i CBOUCTBEHEH 3PU-
TEJIbHBIN THI BOCHPUATHS IIPEAMETOB
U CIOBECHO-/IBUTATE/IbHBIN TIPU 3aIT0-
MHHAHHH TEKCTOBOT'O MaTEPHUATIA.

CyLIECTBYET TAKKE 3MOIMOHAIbHAS
MaMATh, COXPAHAIONAS OIIYIECHUS, YyB-
CTB4, SMOIIMOHATIbHYIO OKPACKY COOBITHIA
M OIPE/IEAIONIAsA CIOCOOHOCTh Nepe-
SKUTBb UX BHOBb. OHa (DOPMUPYETCSI OYCHD
OBICTPO, IIOPOI C IEPBOT'O Pa3a, U HE TPE-
OyeT MHOTOKPATHOTO MMOBTOPEHMUSL.

O6pa3Has naMiaTb, HA000POT, HE
O(OPMJIEHA B CJIOBA U COCTOUT U3 NPEJ-
CTaBJICHUI, 06PA30B (3PUTEJIbHBIX, CITY-
XOBBIX, OCA3ATEIbHBIX, OOOHATEIbHDIX,
BKYCOBBIX). OHa, KaK MPaBUJIO, XOPOIIO
pasBUTa Yy ICTEN U JIIOJIEH TBOPUYECKUX
npodeccuil. Ee pa3dHOBHJHOCTBIO CUNTA-

€TCA ANUJIECTUYECKAS TAMATD, IPABUIIBHOC
HCITIOJIb3OBAHUC KOTOpOfI JICKUT B OCHO-
BC XOPOMIECTO 3AIIOMHUHAHWA.

dnaetnyeckas namsaTb

YenmoBeUyecKkasa IaMsSITh BKIIOYACT Ipo-
II€CChI
YBHQ,BQ,HI/IH NIn BOCHpOI/ISBC,I[CHI/ISI HH-

3aIIOMUHAHMA, COXPAHEHUS,
dopmanuy, OHA CBA3BIBAET IPOILUIOE
1 HACTOSIIIEE YEOBEKA, (POPMHUPYET
€ro JIMYHOCTB, IIPUYEM CYHIECTBEHHOE
BJIMSIHUE UMEIOT (DAKTOPBI 1 MOTUBALIUU
JIMYHOTI'O XAPAKTEPA.

B 30-e rr. 3UAETHUYECKYIO NaMATH
B Poccum uccnenonanu JI.C. BRITOACKUEH,
AP Jlypua. OHM BBEIM TEPMHUH <«3HJe-
THU3M» (OT Tped. eidos — 06pa3) — pPa3HoO-
BUIHOCTh OOPA3HOI MaMSTH, CIIOCOO-
HOCTb BOCIIPOU3BOJUTD SIPKUE KAPTUHBI
MPEJMETOB U SIBJIEHUI 1O IPEKPAEHUU
HUX HEMOCPEACTBEHHOI'O BO3/ICHUCTBHUS Ha
OpraHbl 4yBCTB. [T0 MHEHHIO YYEHBIX, T~
Kasi CUCTEMA BOCIIPUATUS COOBITHI, JTIO-
JieH, O6BEKTOB U JIFOOBIX JIAHHBIX (CJIOB,
mudp U TJ.) HEU3MEPUMO PACHIUPACT
BO3MOKHOCTH YEJIOBEKA.

DUJIETUK HE BCIIOMHHAECT, 4 KAK OBl
MPOJOJIKAET BUAETD TO, YTO YXKE UCUE3-
JIO U3 Mond 3peHuA. KapTUHBI, BO3HH-
KAIOUIUE IIEPE]] €r0 MBICIEHHBIM B30-
pOM, CTOJb OTYETIUBBL, YTO OH MOKET
[IEPEBO/IUTD B3IJISL C OJHOM JIETAIN Ha
pyryio. OH MOKET IIPOJOJLKATh BU/IETD
IIPE/TbSIBJICHHBIE EMY PSIJIbI CJIOB, 3HAKOB,
uudp WK NPeBPaIaTh JUKTYEMBIE EMY
JIAHHBIE B 3pHUTEIbHBIE 0Opa3kbl. TO ke Ka-
CA€TCs U MY3BIKU, KOTOPYIO YEJIOBEK KaK
OBI MPO/IOJDKAET CJIBIIIATD.

Hepeako mudpbl WIKH 3BYKH TTOPOXK-
JIAIOT ACCOLMALIMM CO CBETOM, IIBETOM,
BKYCOM WWIM HPHUKOCHOBEHHUEM (CHHE-
cre3ust). Takoit OCOOGEHHOCTBIO OOIAAT
KOMITO3UTOP A. CKpA6UH, Y KOTOPOTO Ha-
OJIIOAJIOCh  KOMILIEKCHOE  BOCIIPUSTUE
JIONOJTHUTEIBHON HUH@MOPMAIIK, 00eC-
[IEYUBAIOIIEE TOYHOCTb 3ATTOMHHAHMIL
(O curnecmesuu  MONHO  NPOUUMAINTDL
6 cmamue B. Pamavarnopanau 3. Xadoap-
oa <3eyuauiue KpackiL t 6K)CHole 1puKoc-
HOBEeMUD, <B.mupe naykur, NeS, 2003 2.)

MHOrH€e TEXHHUKH, HAIIPABJICHHbIE HA
Pa3BUTHE MAMSATH, OITUPAIOTCS HA IIPH-
€MBbI 3AIIOMUHAHMS, CBOMCTBEHHBIE JTIO-
JISIM C 3MU/ICTUYECKOU ITaMSIThIO. »

BoMmupe Hayku



OYEBMAHOE-HEBEPOATHOE

deHOoMEHAAbHASA NAMSITh

M3BECTHBINT MATEMATHK U KHOEPHETHUK
[ HeiMaH nOACYUATAI, YTO YEJI0BEYeC-
KM MO3I' MOKET BMECTUTb IIPUMEPHO
10 epumur nadopMaryn. To eCTh Kax-
,I[I:Iﬁ 13 HAC B COCTOAHHHU 3AIIOMHHUTD BCC
CBEJIEHUS, COJEPKAITNECS B MIJUIMOHAX
TOMOB KHUI. MCTOpHsA 3HAE€T HEMAJIO
JIIofIei, Ob6nagaomux (PEHOMEHATBHON
MaMATHIO. BeIMKUNI pPyCcCKuMil IOJIKO-
Bozienl A.B. CyBOPOB, KaK YTBEPKAAIOT
COBPCMCHHUKH, ITOMHHJI BCCX CBOUX
conpar B auuo. Akagemuk A.®. Modde
IO HAMSITH [OJH30BAJICS TAOIHIICH JIO-
rapu@moB. B ucTopun My3bIKU U3BECTEH
YHUKAJIBHBIN Cydart. OQHaKAbI YEThIP-
HAAUATWICTHUN Monapr Ha CIyxo6e
B cobope csaToro Ilerpa B Pume ciryman
OOMBIIOE NPOU3BEAECHHUE JIS JIBYX XO-
poB «Musepepe», NapTUTypa KOTOPOT'O
XPAHWIACh B ceKpeTe. OH 3aIIOMHIII €T0,
4 JIOMa 3aIKMCaJl MY3BIKY, HE CJIE€TaB HU
€eIMHOM OIOKU. [TogoOHAs TAMSITh ObLA
y C.B. Paxmanunosa, 111, [IIocTakoBuya.

Hepenko ¢eHOMEHANbHAS MNaMITh
BO3HUKAET KAK KOMIIEHCATOPHAsST (DYyHK-
st YV JTIOAEH, TUITUBITUXCS KAKOU-TTUOO0
CIIOCOOHOCTU — TOBOPHUTb, CJIBIIIATD WU
BUJIETb, IIPEOOIANAET TOT BUJL HAMSITH,
KOTOPBIM IOMOI'A€T YACTUYHO BOCIIOJ-
HUTB yTPATY.

VYV XOpomux CHEIUAIHUCTOB OOBIYHO
pasBuTa NPOMECCUOHANBHAS IAMSATD.
MHorue Bpadu, OCOOEHHO TEPAIEBTHI,
IMOMHAT IAIIMEHTOB B JIUIIO, 4 CTOMA-
TOJIOTM Y3HAIOT UX TOJIBKO IIOCJIE TOTO,
KaK O0JIbHOW OTKPOET POT. YHUKATBHOI
OBGOHATE/ILHOM M BKyCOBOH IaMATHIO
0061JAI0T AETYCTATOPHL, CIYXOBOH — MY-
3BIKAHTBHI, IIEBIIBI 1 KOMIIO3UTOPHI (Ha-
npumep, Mocud Kob3on B Cypryre 3a
15 MUHYT JJO BBIXO/I4 HA CIICHY BBIyYMJI
I'MMH HE(MPTAHUKOB U OJIECTAINE €O HC-
ITOJTHUJTL), IBUT'ATEJIBHOM — CIIOPTCMEHBI,
3PUTETBHON — XYJOKHUKH, PEKUCCEPDI
¥ MIAXMATHUCTBL, KOTOPBIC MOT'YT UI'DATH
«BCJIETYIO» CO MHOKECTBOM ITAPTHEPOB.

NHTEeAAEKT U NaMSTb

BOSMO)KHO, IIaMAThb, KAK OCHOBAa UHTECJI-
JICKTA, HAPABHEC C MBIIUICHUEM U BOOO-
PAKEHUEM HUI'DACT HEMAJIOBAXKHYIO POJIb
B I'IpOLICCCC ITO3HAHMWA BHCIITHEI'O MI/Ipa.
O,Z[HQ.KO ypOBCHb HHTCJUICKTA HC 3aBUCUT

OT mamATU. [IPOBOAUBIINECS KCIICPH-

MEHTBI TIOKA3bIBAIOT, YTO M OIPDAHUYEH-
HBIC, 1 YMHBIC JIIOJU MOTYT O6H2L[3Tb Kak
XOPOMIEHN, TAK U TIJIOXON MTAMATHIO.

B ¢pmnbme bappu Jlenncona «Hemosex
noxasa» repor JdactmHa Xoddpmana
Perimen/, CTpafaromuil ayTu3MOM, YU T
TeNe(POHHBINA CIIPABOYHUK 1 3aIIOMHUHAJI
BCce HU@PBL TOYHO TAK KE OH YAEPKH-
BAJI B IIAMSITH KOMOMHAIIUU KaPT, KOrja
urpan B KasuHo. /Jpropapxk Hoan Topaon
Barpon 3Han BCE CBOM NPOM3BEICHUA
Hau3yCTh, 2 Yapyim YarauH He MOT 3a-
TIOMHMTB JiaKe (DAMUJINM CBOETO CEKpe-
Tapsl, C KOTOPBIM IIPOPAOOTAT CEMB JIET.
AMEPHKAHCKUE YYEHBIE JOOWINCH TOTO,
4TO 06€3bAHA BBIyYMJIA U UCIIOIb30BAIA
OKOJ10 300 CJI0B, B TO BpEMSI KAK DJUIOYKA-
JmojoenKka u3 «12 crynpes» 3Hana 30,
4 NPHMEHAIA HA IPAKTUKE BCEro 17.

Y4yeHsie YCTAHOBU/IM, 4YTO MHOTHC
JKUBOTHBIE O6JIAJIAI0T YAUBUTEIBHOM
naMAThIo. HEKOoTOphIE HMCCIe0BATENN
YTBEPXKAAIOT, YTO CJOHBI, HallpUMEp,
IOMHAT HE TOJBKO JIIOAEH, C KOTOPDI-
MH OHHM BCTPEYAIHCh, HO U BCE OOU/IDI,
KOTOpBIC UM HaHecn. OOIEU3BECTHO,
YTO 3BCPHU YACTO OYCHDb BOCIIPHUHMYHNBbBL
U npefaHHbL Ho 3TO yke cKopee BOIPOC
U3 OOIACTU 300TMCHUXOJIOTUH, XOTA OH
TOKE CBA3AH CO CIIOCOOHOCTBIO 3aIIOMH-
HATb COOBITUS, 3AIIAXH U T.J1.

MHOTI'ME JIIOAM TOXKE BECbMA YCIIEIIHO
IOJIL3YIOTCSA  OOOHATENLHOMN IAMATDIO.
WsBectHO, 4yTO akTprca MXATa Ombra
Knunnep-Yexosa niepe/i TeM, KaK BbIATH
Ha CLIEHY B POJIM PAHEBCKOM B CIIEKTAKIIE

«BuImHeBbI ca/1», BCErna JyIIIACh OHU-
MU U TEMU JKC TYXAMU, KOTOPBIC BBIZbIBAIN
Y HEe ONPEZIC/ICHHBIC ACCOTHUAH. Takum
06pa3oM, OHA UCHOIb30BAIA 3AMMAXH KAK
OGOHATENBHBIE TIOJCKA3KU. YTOORI IETYe
3AIIOMHUTb TEKCT U MU3AHCLIEHBI, KAK-
JIBIA AKTEP HAXOAUT CBOW UHIUBUIYA/Ib-
HbBIC IIPUEMBI, OCHOBAHHbBIC HAd BOCIIPH-
SITUHA CBETA, MY3bIKU, 3A11aXOB, HO 4allle
BCETO HA 3PUTENBHBIX 00pa3ax. AlIbOeEPT
DUIO30B HEOJHOKPATHO PACCKA3BIBAI,
YTO YYUTh POJIM €EMY IIOMOIAIOT BOCIIO-
MUHAHHS O INPOCTPAHCTBEHHOM pac-
MOJIOKEHNHU TEKCTA Ha cTpaHule. Kiapa
JIy4KO HACTOJBKO BXKHUBATACH B POJIb, YTO
SIPKO IIPE/ICTABIISIA BCE, YTO IIPOUCXOAUT
H4 CLIEHE, PACTIOJIOKEHHE IEKOPALIUH, UTO
MO3BOJIAUIO €M 3AIIOMUHATD TEKCT U BOC-
[IPOU3BOJUTD TE UYBCTBA, KOTOPBIE JOJDK-
HAa UCHBITBIBATD €€ TEPOMHSL

BeAbin AncT

[IKOIbHUKAM U CTYJCHTAM Ha 3K3aMe-
HE 9aCTO KAXKETCSA, YTO OHU HUYETO HE
IIOMHST, HO CTOUT UM OPOCHUTb OETJIBIHI
B3IVIs/T B COOCTBEHHOPYYHO HAITHUCAH-
HBIHM KOHCIICKT WJIM MIIAPTaJIKY, KaK B I1a-
MSTH BOCCTAHAB/INBACTCS BECh MATCPHAIL
JIMYHBIE 3ATTMCH, KCTATH, BECbMA JII0O0-
TMBITHOC ABJICHHUC — B HUX HCIIOJIb3YCT-
Csl ONPEZICTICHHASI CUCTEMA YCIOBHBIX
3HAKOB, COKPAIICHU, ITOJYCPKUBAHUIL,
HUKTOIPAMM, PUCYHKOB, CXEM, IIBETHBIX
0003HAYECHUI, XAPAKTEPHASI TOIBKO IS
JIAHHOTO WHJVBH/A, KOTOPAs ITOMOT4eT
€My BCHOMHUTB MATCPHUA U POXKAACT
COOTBETCTBYIOINI 06PA3.

COCTOSIHHE «CTYIIOPA», KOI7Id YETIOBEKY
BO BPEMSI 9K3AMEHOB HJIM B CTPECCOBOM
CHUTYAITUN KKETCS, YTO OH HE B COCTO-
AHUW HUYCTO BCIIOMHUTD, CDOTHU TOMY,
YTO aKTEPBI U PEKUCCEPBI HA3bIBAIOT 6C-
JIBIM JINCTOM. APTUCT, BBINJIA HA CIICHY,
Ha KaKyIO-TO JIOJIIO CEKYH/IbI HE MOXET
BCIIOMHHTD, B KAKOM CITCKTAKJIC OH UT'PDa-
€T U KaKOH JIOJIKCH IIPOU3HOCHUTD TCKCT.
3aTeM CBET, My3bIKa, PEIUIMKA ITaPTHEPA,
PAacCIIOJIOKEHUE ACKOPALMI WA YTO-TO
MHOE POXK/IAET ACCOIMALINIO, U BCE BCTA-
€T Ha CBOM MecTa. IHOT/1a JIOBOJIBHO Ka-
KOI'O-TO 3BYKAQ, JINIIA, TIPEJIMETA, YTOODI
BCIIOMHHTbD.

B ocHOBE cO3HAaHMA U ICUXUKHU JIEKAT
OYEHb CJIOXKHBIC TIPOIlecChl. Ham moar
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MHOIMe >MBOTHbIE, HAMPUMEP KOLIKM, OYEHb XOPOLIO BCE
3ANMOMMHAKOT, HO HE MOTYT 06 3TOM PACCKA3ATh. /AIOAM KE TAKOMN
CMNOCOBHOCTLIO OBAQAQIOT.

CONIPOTUBIISIETCS M30BITKY HH(pOpMa-
ITMH 1 BKJIIOYACT 3aIUTHBIC MCXAHHU3MbI
BBITECHEHUST JIUITHETO. YUEHbIE CUHTAIOT,
YTO HCHYKHBIC CBCACHUS YIAIAIOTCS IO/
BIMSAHUCM PA3TMYHBIX JKU3HCHHBIX CHU-
TyaLuM, SMOLIUNI U T.[.

CTpax HE BCIIOMHHTD, CTPECC, BOJIHE-
HME, TPEBOI'A, PACCETHHOCTb, HEBO3MOK-
HOCTb CKOHLIEHTPHPOBATh BHUMAHHE,
CO3HATENBPHOE WIHU MOJCO3HATEIBHOE
HCXKC/IAHUC TTOMHUTD HCIIPUATHBIC MO-
MEHTBI, TPDATUYECKUE COOBITUSA U T.J. —
BCE 3TO CIIOCOOCTBYET 3A0BEHUIO.

DT1OT (PEHOMEH MCCIAEJOBANT  €IIe
Open, KOTOPBIM CYUTAI, YTO HET He-
IIPOU3BOJIBHBIX OOMOJIBOK WIM CIydar-
HO 320BITBIX COOBITHI. Ecin, omyctum,
4EJIOBEK HE IOMHUT JIOKJIAJ], KOTOPBIA
JIOJDKEH BCKOPE YMUTATh, TO 3TO HE CIIy-
YANHO: IMO6O OH HE XOUYET BBICTYIIATB I1e-
PEs JAaHHOM ayINTOPUEH, TNHO0 €My TeMa
HE I10 JyIIE€, HO IPU3HATHCS B 3TOM OH HE
MOZKET HMJIM HE XOYCT.

OYHKIMA MAMATHA OJJIEKAT BOCCTA-
HOBJICHUIO. ,Z[OHYCTI/IM, YCJIOBCK ITOJIYYNJT
TPpaBMYy M HUYCTO HC IIOMHUT, HO €C/IIA
HCT CCPbC3HBIX HOBpC}K,Z[CHI/Iﬁ BAXKHBIX
0061ACTEN MO3I'a, AMHE3HUSI MOXKET ObITh
[IPEOJIOJICHA.

I'Ioa'ropeHMe = MdTb AU MAYexXa
[1aMATh UT'PACT OYCHD BAXKHYIO POJIb HE
TOJIBKO B KHM3HHM YEJIOBEKA, HO U B IIE/a-
roruke. CAMTACTCS, YTO ITOBTOPECHHUE —
MAaTh YYCHUS, HO HA CAMOM JICJIC MAYCXa.
B 1m1xoJie OCHOBHBIM CITOCOOOM 3ay4UBa-
HUST MATEPHUATIA CITYKUT 3yOPEKKA, YTO HE
BCEI/1A CITIOCOOCTBYET PA3BUTHIO MTAMSTH.
Upe3mepHasi HArpys3ka HE TPEHUPYET
aMATh, 4 0Cs1abmseT. IlepeHanpspKeHue
NaMATH OCOOEHHO OMNACHO YIS JICTEH.
MHOrMe TICUXOJIOTM U IIEJJaTOT'U HE
OIOOPSIOT MEXAHHUYECKOI'O 3dyUUBAHUS
JUIMHHBIX CTUXOTBOPEHHM, /AT, UMECH,
MaremaTudeckux popmyst. OHAKO TO,
YTO MAMSATb HYXKAAE€TCS B TPEHUPOB-
Ke, — OECCIIOPHO.

W 6e3 noBTOpPEHMS B IIpoIiecce ooyde-
HUS1 BCE 7K€ HE OOONTUCD. YUEHBIE BbISIBU-
JIA, 9TO UH(POPMAIINAA JIydIIe BCETO BOC-
MNPHUHHUMACTCA, €CIIN K HEH BO3BPAIIATHCS
Jepes ONPEC/IEHHBIE IPOMEKYTKH Bpe-
MeHu. [lepseiii cocrasngeT 15—20 MAHYT,
YTO CBSI3AHO C OCOOEHHOCTSIMU KPATKOB-
pemenHoOM namaTu. Ecin marepuan 6y-
JIET IOBTOPEH HE CPa3y, A Y€PE3 KAKOE-TO
BpeEMsA, OH OyJIET BOCIPUHUMATHCA KAK
HOBBIN. Yepes 1Ba 9aca y 4eIOBEKA BKITIO-
YaeTCA APYTAs, JOITOBPEMEHHAS TTAMSATD,
KOTOPAsI KaK ObI IPOBEPSIET, KAK XPAHATCS
TIOJTYYCHHBIC CBCICHUA 1 KAK X M3BJICYb.
BepHyThCsa K BRIy4EHHOMY JIYYIIIE BCETO
4Jepes3 BOCEMb YaCOB M Y€pPe3 CYTKH.

TIpOTUBHUKU 3yOPEKKU B HIKOJIE YT-
BEPKIAIOT, YTO BAKHO ITOHMMATD U TIPE/I-
CTABJIAITh TO, O UEM MJIET PEUb, 4 HE OeC-
CMBICJIEHHO 3ay4HUBATHh HA0OD JJAHHBIX.

Tlemarorndeckas MaMATh MMOKA3bIBA-
€T, 9YTO MHOI'M€ NIKOJIbHUKHU IIPOCTO HE
B COCTOSTHUH OJJUHAKOBO YCIIEITHO yCBa-
MBATH MPOI'PAMMY IO BCEM MPEAMETAM.
OcobpIe TPYTHOCTA BO3HUKAIOT IIPU 3a-
3yOPHBAHUN MHOXKECTBA (DOPMYIL U JIAT.
JIto1, HE BAAJCIONIHE CIIEIUATbHBIMH
MIPHUEMAMU OOYYEHUS, MOTYT OBICTPO 3a-
TIOMHMUTB OT ITSITH 10 AEBATH LU(PP, CIIOB,
MOHATHH, (POPMYJT U MHBIX OJIOKOB MH-
(dopManM, 9TO COOTBETCTBYET OOBEMY
KPATKOBPEMEHHOM MmaMaATH. Ho 3Toro
OOBIYHO OBIBACT HCAOCTATOYHO, U IIPH-
XOAUTCA TPATUTD JOTIOJITHUTC/IIbHBIC YCH -
JIA 1 BPEMA.

TIpexzie 9eM 1aTh Y4EHUKY CAMOCTOSI-
TCJIBHO BBIIIOJIHUTH 33/JaHHC T10 (I)I/ISI/IKC
WU MATCMATHKE, YIUTCIIb OOBIYHO pac-
CKa3bIBACT, KAKUM OOPA30M PEMIAIOTCSA
NOJOOHBIE 33/1a491. HO HUKOMY HE MPUXO-
JIUT B I'OJIOBY O6’b$ICHI/ITby KaK Ha/10 y9HUTH
cruxoTBopenue. Ilpeamnonaraercs, 4To pe-
O6EHOK yMeeT 3TO ¢ JieTcTBa. Kazanoch Obl,
€CJIA YEJIOBEK PEryIApHO YYUT HAU3YCTh
CTHUXH, C KOKJIBIM JHEM ITaMATH JOJDKHA
YIIYYIIATHCS, HO, KaK MOKA3a/IHd IKCIIEPH-
MEHTBI, 3TOI'O HE MPOUCXOANT. KaxKabIr

P43 Ha 3aIIOMMHAHHE OJHOI'O U TOTO K€
06beEMA TPEOYETCSI MPUMEPHO OJJMHAKOBOE
KOIMYEeCTBO BpeMeHU. Ho ecimm peGeHoK
CaM NPUYMBIBAET KAKUE-TO ACCOLIMATHB-
HbIE NIPUEMBI, TO MATEPUAT YCBAUBAETCS
OBICTPEE M MAMATH JEHCTBUTEIBHO YIIyd-
maercst. [1oaTomMy eciii Ha YPOKE YIUTE/Ib
TOBOPHT: (IIPEZCTABb U 3aIIOMHM», TO 3TO
YIKE IIOMOIIb, TOACKA3KA.

Ilemaroram cienyer amneaiupoBaTh
K (PAaHTA3UM ACTEH, UCIONb30BATh Ha-
IJIS/THBIC TIOCOOUS, TPEUIATATh YIaITHM-
CA 3aKPBITH 171a34 ¥ MBICJICHHO YBUICTDH
TO, O UEM UJIET PEYD, YTOOBI PA3BUBAIOCH
HE TOJIBKO JIOTUYECKOE, HO U OOPA3HOE
MBINIJICHHC.

[IIKOIBHUKH JIETKO YCBAUBAIOT UH(POP-
MAlMIO, €CIM OHA HOBAsL, SMOLIMOHAJIBHO
HACBIIICHHAA U I10JIe3Has. Eciau ke oHa
HE OTBEYAET 3TUM TPEOOBAHUAM, NIPU-
XOOHUTCA HCIIOJIb30BATH CIICIIMAJIBHBIC
TIPUCMBI 3ATIOMUHAHMA.

MHemMoTexHuKa

Yenopeuyeckas HaMsATh HeOObsITHA. HO Kak
HCIIO/Ib30BATh IPUPO/IHBIE PE3EPBBI, KAK
MOOGUIM30BATh BHYTPEHHUE PECYPCHI?

MHOrue ydeHble PEKOMEHIYIOT WMC-
[IOJIb30BATh MHEMOTEXHHUKY U dU/IOTEX-
HUKY, KOTOPBIE OBUIM XOPOIIO U3BECTHBI
€lIe IPEBHUM I'PEKAM, HO CEHYaC MPAK-
TUYECKH HE HUCIIOIb3YIOTCS, XOTS MOITIN
OBl 3HAYUTEIBHO OOJICIYUTh YICOHBIN
IIPOLIECC.

CyLeCTBYIOT OIPE/IEIEHHBIE METO/IbI
PALMOHAILHOIO 3aIIOMUHAHHUSA 1 BOCCO-
3/jaHnd MaTepuana. OfHU JIOAU JIydIie
BOCHPHUHHUMAIOT YBHJEHHOE WIM IIPO-
YUTAHHOE (3PUTENIbHBIN TUIT), IPYTHE —
YCJIBIIIAHHOE (CJIyXOBOI THIT), TPETHU —
3aMMCAHHOE UM IPOU3HECEHHOE BCIIYX
(nBuraTenbHeii THAM). COBEPIIEHCTBYA
MAMSATD, JIY4IlIE€ TDEHHPOBATH HE TE BU/IbI
NAMATH, KOTOPBIE U TAK PA3BUTHL, 4 JIIO-
Oble pyrue.

KaxipIi1 4eI0BEK B TEYEHUE >KU3HU
BBIPA6ATHIBAET COOCTBEHHYIO CUCTEMY

BoMmupe Hayku
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3aMMOMHHAHUA. MHOTHE MCTO/bI U IIPU-
€Mbl MHEMOTEXHHKU (OT I'PEY. mneme —
HaMATh U fechne — UCKYCCTBO, MACTEP-
CTBO — CHUCTEMA CIICITUAJIbHBIX IIPUEMOB,
OONETYaOIUX 3aIIOMUHAHUE) TIPOYHO
BOLIUIM B HAIIy >KU3Hb. TaK, yCJIOBHBIE
O603HAYEHNSI HA MOHUTOPE KOMIIBIOTEPA
MOACKAXKYT AKE PEOEHKY, HE YMEIOLIEMY
YUTATh, KAK 3AIIyCTUTh UTPy. Bopmrenn
ABTOTPAHCIIOPTA HE CLIOCOOHBI HA 60JIb-
IIOM CKOPOCTH BOCIPUHUMATb TEKCTO-
BblE COOOIIEHHsA, A JOPOKHBIE 3HAKU
HNPEAYIPEXRIAIOT UX 06 OIIACHOCTH, Ha-
IIOMUHAIOT O HEOOXOAUMOCTH COOIIOE-
HMS ONIPEIEIEHHON CKOPOCTH U T.JI., TO
€CTb B JOCTYIIHOH B JAHHOM CHUTYyaLlUH
dopMe NPEAOCTABIAIOT HEOOXOAUMYIO
MHPOPMAITHIO.

OOBIYHBIN a71(PABUT, IO KOTOPOMY pe-
OEHOK 34y4HUBAET COOTBETCTBUE 3BYKOB
OIPEJIETIEHHBIM CHMBOJIAM, — TAKOH Ke
MHEMOTEXHUYECKUH ITPUEM, KAK U a30y-
Ka Mop3ae, KogupyroIias 6yKBbI B KOMOU-
HAIlUU TOYEK U TUPE.

YacTo, 4TOObI 3AIIOMHUTbH HOBBIE CBE-
JACHUA, Mbl CBA3BIBACM HX C XOPOUIO
3HAKOMOM HMH(OpMAUEN WJIA HIIEM
3aKOHOMEPHOCTU. Y BCEX JIIOACH IPH-
MEPHO OJHHAKOBBIN 4CCOLIMATHUBHBIN
psL. BO3MOXHO, 3TO CBA3aHO C TEM, YTO
U JIOM4, U B JIETCKOM CaJy, U B HIKOJIE
HAC IPAMO WJIHN KOCBCHHO y44T OTHOMY
U TOMY XKE€.

K MHEMOTEXHHUKE OTHOCSTCS W3-
BECTHBIC IIKOJBHBIE IOIOBOPKH, I1O-
MOTQAIOIIUE 3AIIOMHUTH OIPEETIEH-
HbIE IIPABUJIA: «YK 3AMYK HEBTEPIICK>,
«ITn(HaropoBsl MITAHBL BO BCE CTOPOHBI
PaBHBI», «BHUCCEKTPHCA — ITO TAKAS KPbI-
ca, KOTopast 6€raer 1o yriaam U JeIuT
YI'OJI IIOIOJAaM» U T.Jj. BEITOBBIE METO/bI
3AIIOMWHAHWA, HAIIPHUMED, 3aBA3bIBAHNC
Y3EJIKOB, TAIOKE O0JICTYAIOT OOyYEHHE.

B nporiecce mo3HaHUs OKPYKAIONIETO
MHPpA U [TOJIyYCHUA 3HAHUU OYCHb BAXK-
HYIO POJIb UI'PACT AHATUTUYCCKOC MBIIII-
JieHre. MOTyT MCIIOIB30BATHCS JIOCTA-
TOYHO (POPMAIBbHBIE, HO 3(PMOEKTUBHBIC
IIPUEMBI, [TO3BOJISIIOIINE CBA3ATh HOBBIE
JIAHHBIE C YKE UMEIONTHUMHCS 32 CUET yCTa-
HOBJIEHUSI CTPOI'O JIOTMYECKUX CBA3EH.

s jmozeit, He CIIOCOOHBIX K 3 dek-
TUBHOMY 3PUTCIIBHOMY BOCIPUATHIO,
CYIIECTBYET TAK HA3bIBAEMAs NIEATIOTU-

YCCKAA MHCMOTCXHHKA, KOTOPAA OCHO-

BaHA HAa €CTECTBCHHOM 3aIIOMUHAHUN
NPpU HHTEHCUBHOM <«II€PEKUBAHNN»
M3ydaeMoro marepuana. Hanbonee pac-
MPOCTPAHEHHBIE METOABI — MHOTOKPAT-
HOE YTEHHE TEKCTA, TOBTOPEHUE BCIIyX
(OTKPOBEHHAs 3yOPEXKKA), COCTABIECHUE
KOHCITEKTOB, TIEPEPUCOBKA HUJIIIOCTPA-
nun. IlegaroraM peKOMEHJYETCsa Opra-
HU3O0BBIBATh YYEOHBIN NPOLECC B BUJEC
WUTI'PBI, UCITOJIb30BATDH BCIIOMOT'ATEIbHbBIN
(AMAAKTUYECKUI) MaTepuan v 1.1, Takne
MPHUEMBI XOPOIIIO 3HAKOMBI BCEM HAM CO
IIKOJIBL.

Mourpaem B accouuaumm
MHOTHE METOABI PA3BUTHS INAMATH
CTPOATCS HA ACCOIUALIMAX, T.€. HA COOT-
HECEHUH U3BECTHBIX JIAHHBIX C TEM, YTO
caeyer 3anoMHuTb. Hanboree pacnpo-
CTPAaHEHHBIN CITIOCO6 — OPTAHU3AITHS AC-
COITMATHUBHOTO IOJISI BOKPYT 3aIIOMHUHAC-
MBIX ITOHSATHI, T.C. UX IIPUBA3KA K HCKHUM
MIPOCTPAHCTBEHHBIM CUCTEMAM, HAIPU-
Mep, K KOMHATE.

SIpKMM TNPUMEPOM KJIACCHYECCKOM
MHEMOTEXHHUKH SBJISICTCS METO]] PHUM-
CcKoro oparopa lluniepona — BblesIE-
HHUE OOBEKTOB B XOPOMIO 3HAKOMOM
IIOMENICHUN WIX Ha YJIUIE U HCIHOJIb-
30BAHME UX B KAYECTBE «BCHIATIOK» JIJIS
3aIIOMUHAEMBIX CBeJIcHUI. /10 CUX T1IOp
AKTYaJIEH METOJ BEJIMKOI'O PHUMJITHUHA,
OCHOBAHHBII Ha NMPEOOPAZOBAHUM UH-
(opManuu B 3pUTEIbHBIC OOPA3bl, KO-
TOPBIE JIEJIATCS HA JIBE OOJIBIITNE I'PYIIIIBL:

BCIIOMOTATEIbHbIC — /I (PUKCAITUU
IMOCNENOBATENBHOCTH — M KOJMPYIO-
M€ 3aIIOMUHAEMYIO HMH(OPMALIMIO.
B Cpennune Beka, Korja KHUTU ObUTH
OYEHb JIOPOTM M CTYAEHTAM IIPUXO-
JIMJIOCh TIOIJIOMIATh OTPOMHBIM OOBEM
UH(POPMALIUH, OHH NPHAYMBIBAIA BO-
OOpaskaeMbIE€ «T'OPO/Id» XUMUH, MaTe-
MaTHUKH, 6uosnoruy, punocodpun u ap.
1 MBICJICHHO XOIHWJJIM IIO0 HHM. Takum
METOJOM MOJB30BAJICA U PEIOPTEP
C.B. HlepmeBCKnii, KOTOPOTO IICUXOIOT
AP Jlypuss HaGm0/1a71 HA TPOTSLKECHUM
30 ner.

IIcuxooraMu yCTaHOBJIEHO, 94TO 4C-
COLMATHUBHBINA Psfl, 4 3HAYUT, U BOCCTA-
HOBJIEHHME B [TAMATU OOPA30B IPOIUIOTO,
3ABUCUAT OT TOT'O, YTO BOJIHYET YEIOBE-
Ka B JAHHBIA MOMEHT. Ha 3TOM CTpO-
UTCSL ACCOLMATUBHBIN 3KCHEPHUMEHT,
HOBBOJ’IHIOH_[I/II;I HNCCIEOAO0BATh JIUMYHOCTDH
4JenoBeka. B pacckase Kapema Yameka
«QKCIepUMEHT npodeccopa Poycca» Ta-
KOM IIPUEM IIOMOT PA306JIaUNUTb YOUUITY:
PpOdECCOP MPOUHOCHII CJIOBA, A ITOJ03-
PEBAEMBIN JJOIKEH ObUT HA3BATH IEPBYIO
NPUNICAIIYIO B TOJIOBY aCCOIIMAIUIO.
B pesynsrare mo psay COOTBETCTBUIL
YAAJIOCh YCTAHOBHUTD, KOIVIA, IA€ M KaAK
OBLJIO COBEPILEHO YOHUICTBO U IJIE 3APBIT
Tpy1L [Tucarens JJanumn XapmMc rOBOPUIL,
4TO €ro TeaedOH JIEIKO 3aIIOMHUTB:
32-08 — 32 3y0a u 8 maabLIEB.

Korad BUHO MbiOT HEerpbl

TeMm, y KOro Jyduie pas3BUTa CIyXOBas
[IAMATD, 1EJIECOOOPA3HO IOJb30BATh-
C METOJ/IOM 3BYKOBBIX 4CCOLMAIINM.
Knaccuyeckuii mpumMep — CJIOBO BH-
HEIPeT, KOTOPOE IHUINYT IO CTO pPa3
U BCE PABHO IPOJOJIKAIOT [EIaTh
omm6OKu. ClryxoBas aCCOLUALS «BUHO
[bIOT HETPBI» IMO3BOJISIET 3AIIOMHUTH
KOBApHYIO OVKBY «M» C IIEPBOTO Pa3a.
XJIOPHOBATUCTYIO KMCJIOTY (IIpenapar,
HUCIIONB3YIOMUICA I IC3UH(EKITNN)
MOJKHO <«Pa3/I0KUTh> HA JIBd CJIOBA —
XJIOPKA M BAT4 U T.J1.

ITpenoiaBaTes M HHOCTPAHHBIX SI3bI-
KOB OOBIYHO OIMPAIOTCS HE TOJBKO Ha
NPUPOJIHYIO CIIOCOOHOCTh YYEHUKOB
K SI3bIKAM, HO M Ha MEXAHU3MBI 3BYKO-
BbIX dCCOLMAIMM, KOT/IA K HE3HAKOMOMY
CJIOBY IIOIOUPAETCHA PYCCKOE CO3BYUHE.
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ECAM yYUTEAL TOBOPUT: «MPEACTOBb M 3AMOMHMU», TO 3TO YXKe

NMOMOLLb, MOACKA3KA.

OnHO BpeMs ObII HIMPOKO PACIpPO-
CTPAaHEH METO]I OJHOKOPEHHBIX CJIOB,
KOTOPBIM CEMYAC MPAKTUYECKA HE MC-
OJIb3yeTCA. PaHble, KOrjga ydamue-
Ccsd B OOS34TENBHOM IOPSJIKE HU3ydald
B T'MMHA3WM JIATBbIHb, TO, 3HAS JJATUHCKUH
KOPCHb, OHHU MOIJIA IIOHATb 3HAYCHUNC
IMOXOKETO CJIOBA B TPEX-YETBIPEX A3BI-
Kax. Kimaccuueckuni npumep — CI0OBO
MOPKOBb. [0 nmaTeiHu — carota, mo-aH-
IJIMUCKU — carrotl, o-(PPaHIy3CKH —
carotte, y HaC — xapomun. Kpome TOro,
U3BECTHO, YTO YEJOBEKY, 3HAIOIECMY
OJIUH SI3BIK, KAKABIN CACAYIOIIUI OACTCS
JIeTde U 6pICcTpEE.

Touka, To4KQ, 3angaras...

JII01M € XOPOUIO PA3BUTON 3PUTEIBHON
MaMATHIO, TAK HA3BIBACMbIM BH3Yya/IaM,
MOJKHO IIOCOBETOBATbH PHCOBATH Kap-
THUHKHA, TaK Kak 80% mH@OpMAIUN OHNI
ITOJIYYAIOT G1aro/iaps 3peHHIo. YTOO6B!
3aIIOMHUTD, HAIIPUMED, ATBI, (POPMYIIBI
1 1AQPHI, MOXKHO HAPHUCOBATH JIEPEBO,
cxeMy Wi (PU3HOHOMUIO. [JOMyCTHM,
HAJ0 3aTTIOMHUTH TeaedoH 625-19-28.
IlycTh 6 M306PAKACT TIa3 C UIMHHBI-
MM 3arHyTBIMH PECHHIIAMH, 2 — OPOBb
1 HOC, 5 — POT, nepepepHyTas 1 — ocT-
PBII IOAOOPOAOK U T.JI. — BOT U «BBIIILIA
POKHITA KpUBAS>.

JlonycTuyM, HaJ0 3aIIOMHUTB CJIOBO
«cobaka». B mepBoM core CIbIIIUTCS
«@», HO MUUIIETCA «O». MOXHO HApUCO-
BATH CIIAMICTIO, CBEPHYBIICT'OCA Ka/T1a4U-
KOM IIC4, KOTOPBIH IIOXOXK HA OYKBY «O».
ECTEeCTBEHHO, YYEHUK C IIEPBOI'O pa3a
3AIIOMHUT, KaK IMHUIICTCA JAHHOEC CIIOBO,
OCOBGEHHO €CJIN YETKO MPEJICTABUTD OUa-
POBATEILHOTO 3BEPSL.

MouyBCTBYM CE€65 ermnTsHMHOM

B namm JUHU ITOITYJIAPHBIM MCTO/IOM TPEC-
HUPOBKU HAMATHU CTAIO KOJUPOBAHUEC
TEKCTA ONPEAC/ICHHBIMU 3HAYKAMH —
IMUKTOTPAMMBL. DTU HNPAPOJATEIUN THCh-
MEHHOCTU ObUIM OOHAPYKEHBI HA MOHY-
MeHTax JIpesHero Eruira, B TOM 4ucie
Ha nupamujax. Mx u certyac MOXHO 3¢-

CpCKTI/IBHO HCIIOJIB30BATD /11 3aIIOMMHA -
HHS, OCOOCHHO MIKOJIBHUKAM U CTYICH-
TaM, KOTOPBIM IIPUXOJUTCS IIPOITYCKATh
yepes3 ceds OrPOMHBIE TTOTOKHA MH(OP-
MAalMH ¥ MHOT'O IHCaTh. KoguposaHue
IIOMOT'ACT YCBAMUBATH 6onbIIIe JAHHBIX.
Vyamuecs: MOTyT IPUMEHATD YCTIOBHBIC
OGO3HAYCHHS, ITOCKOJIbKY CXEMBL U CO-
KPAIICHUS 3PUTEIBHO BOCIIPUHUMAIOTCS
U 3a[IOMHUHAIOTCA JIy4IIIEe, 4YEM CIOBA.

Peuent ot Mapka TeeHa

3a6aBHBIN METOJI COXPAHEHUSI UHPOP-
Manuu n3obdpen Mapk Teen. CHavaia oH
YUTAT CBOU JICKIIUH IO OYMa’KKaM, HO
BCKOPE IOHSI, UTO IIEPBBIH 3aKOH PHUTO-
PUKH — KOHTAKT C ayauropueil. Torga on
CTaJI BBIE/IATh B TEKCTE IVIABHBIE OJIOKU
U MBIC/IH, 4 TIEPBYIO OYKBY KIIOUEBOT'O
CJIOBA PUCOBATD... HA HOI'TAX. Hampumep,
€C/IM PeYb HAECT O MIPHUPOJHOM MaAMS-
TH, TO CJIEyET HAPHUCOBATb OykBy II, a
Pa3BUBASL MBICIb O TOM, KAK UHTE/UIEKT
CBSI3aH C MaMsATBIO — M, ec/ii TOBOPUTH
O mKose — nu3odpasum I, o srgerTnyec-
KOU HaMATH — D U TJ. TaKOM ITOAXOJ
MO3BOJIIET OPraHU30BATh MBIIUICHUE,
4 IaJbIbl NPEBPATUTH B IIIAPTaJIKY.
EQVMHCTBEHHBIN MUHYC, HA KOTOPBIH JKa-
JIOBAICS Mapk TBEH, COCTOST B TOM, UTO
CIIyIIaTC/I HAYUHAIN [ITYMCTD 1 HA6TI0-
JIaTh 34 €I'0O MAHUIIY/IAILUAMU C PYKAMMU.

MNoA My3bIKy

TeKCT JIErKO 3aIIOMMHAETCA OJ, My3bl-
Ky. DTOT IIPUEM ITHPOKO MCIOJIb3YETCA
B peKIaMe, B 60rOCTyKEHUH.

Hepeako MKOIBHUKH U CTYCHTHI JIIO-
OST 3aHUMATLCS TOJ], My3bIKy. He crout
UM 3TO 3aNPENATh, TAK KAK MEJO/Us
(PaBHO KaK ¥ IIOCTOPOHHME JIe/Id, HAIIPH -
Mep, PUCOBAHME HA MOJIAX, TOKAYUBAHUE
HOT'OH IIOJT CTOJIOM U T.J.) HE OTBJICKACT,
a IIOMOraeT yCBauBaTh MaTepuas B po-
MaHe 6paTheB Barinepos «BusuT Kk Mu-
HOTaBpYy» OJIMH M3 I'€POEB 3aIIOMMHAI
TenedOoH, HAUIPBIBAS €r'0 HA IHAHUHO,
a B (priibMe «f BaC JIIOOMIL...» yYEHUK 3y0-
Py OTPEIBOK M3 «EBrenus OHernHa», Ha-

MEBASI €TI0 Ha MOTHB U3BECTHOU ECEHKU:
«MO¥ ASI711 CAMBIX-CAMBIX YECTHBIX-YECT-
HBIX [IPABUL..>.

B o6batnax Mopoes

CroCOGHOCTD 3aIIOMHUHATb BO CHE SIBJISI-
CTCA OTHUM M3 PE3CPBHBIX MCXAHNU3MOB
namATu. CISIINN YEJIOBEK CHBIIIUT TO,
9TO NPOUCXOAUT BOKPYT, HO HE OCO3HA-
€T 3TOTO, NO3TOMY OH MOJKET HE TOIBKO
BOCIIPUHHMATH, HO WU 3AIIOMHWHATH NH-
opmaruio, a MocsIe MPOOYKIECHUSI BOC-
IIPOU3BOJUTD €€ 6€3 MCKAKEHUH.

O6y4eHune BO CHE (TUITHOMEMS) TPAK-
TUKOBAJIOCH ele B JIpeBHen MuHauu.
B coBpemeHHOM MUpE IEPBASA U3BECTHAS
MIONBITKA OblIa IpeanpuHATa B 20-X IT.
XX B. aMEPUKAHIIAMU: O(PULIEPBI MOPC-
KOM HIKOJIBI YYHJIM BO CHE TeJIErPAHBIN
KOJI. 3aT€M aHIVIMICKHAE UCCIETOBATENN
IIPOBEIM AKCIIEPUMEHT, B XOJI€ KOTOPOTO
HBITAIUCh OOYINUTb TAKUM OOPA30M MAT-
pocoB a36yke Mopse. OfHa rpyIma 3aHU-
MaJIACh TOJIBKO JIHEM, A IPyTasd — U JTHEM
1 HOYBIO. OKa3aJI0Ch, YTO BTOPASA I'PYIIITA
YCBOWJIA MATEPHUAJ TOPA3/I0 OBICTPEE.

B monynapnom duabme Asekces
Kopenesa «bosnbmasa nepemena» repoi
EBrenus JICOHOBA BO CHE YY1 UCTOPHUIO,
4 KOTJ]Ja OTBEYAI HA YPOKE, HE TOJIbKO
paccKasag O COIMAIbHO-3KOHOMHYEC-
KOM YCTPOMCTBE lepMaHuM, HO U Jajl
CBOJIKY IIOT'O/IbI Ha CJIECAYIOIUNA JICHb,
KOTOPYIO CJIBIIIAJI IO PA/IUO.

T'unnoneauio npumendeT u I Kurairo-
POJCKasA, HCIONb3ys Pa3pabOTaHHBINA
60nrapckuM yueHbIM I JIa3aHOBBIM Me-
TO/ TIOI'PYKCHUA B A3BIKOBYIO CPCTY.

BoALLEOGHbIN 25-1 KOAP

OJIHAKO HE CJIE/IYET IyTATh METOJI IIOT'PY-
SKEHMS C IPUHITUIIOM 25-TO Ka/1pa, KOI/1a
“H(OPMAIIUS TONAJACT B [IOJCO3HAHUE,
MI/IHYH CO3HAHME, YTO IIOBBIIIACT CIIO-
COOHOCTBH 34aIIOMHUHATH B COTHH pa3s.
KWHOIUIEHKA JBIKETCS CO CKOPOCTBIO
24 Kajpa B CEKYH/Y, U KXK/IbIM KaJp MbI
BHW/IUM OCO3HAHHO. HO ec/ti BMOHTHPO-
BATb JJOTIOJIHUTEIBHBII K/IP, COfICPIKa- P
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ANS KOHLEHTRALMM BHUMOHUST 1 DA3BUTIAS
«OCBOOOANTbL MECTO» B TOAOBE.

MNAaMSIT HEOBXOAMMO

ITUH ONPEICICHHYIO NH(MOPMAIUIO, TO
IJ1a3 €O HE BOCIIPUMET, 4 MOJCO3HAHUE
3apuxcupyer. PeHOMEH BO3/ACHCTBUA
25-10 Kagpa mano usydeH. HenssecTHo,
CKOJIBKO MH(POPMAIIUHU MOKHO BJIOKUTh
B MOJKOPKY — OJIMH O0Opa3 WU/IH LIENYIO
KaPTHUHY, OJHO CJIOBO HJIM HECKOJBKO
TBICSIY — M KAK 9TO B JAJIbHEUIIEM OTPaA-
3WTCSI HA CO3HAHMU U TAMSTH YEJIOBEKA.

[IpakTUYHbIC AMEPUKAHIIBI ITBITAIUCH
HUCIOIb30BATh 3TOT NPUEM B PEKIIAME.
B opoM u3 kunorearpos Heio-HMopka
IIET XYA0KECTBECHHBIN (DUIIBM, I7IC B KU-
HOIUIEHKY MEK/y KaIpaMH ObLIIM BMOH-
TUPOBAHBI TUTPHI «[lefiTe KOKa-KOIy»
n <«Empre mom-kopH». OHM MEIbKaIu
KaKJbI€ IISTh CEKYHJ, HE3AMETHO [JIs
3purenen. Ho mocie ceaHca OHM pac-
KyIlaJd BO3JAYIIHYIO KYKypy3y M KOy
B /IBA PA34 AKTUBHEE, YEM T€, KTO CMOT-
peit punbM 6€3 «1oaBoxa». CErogHs uc-
[IOJIb30BAHUE B PEKIAME ITOT'O IIpHEMaA
3AIPELIEHO, OJHAKO B IIPOIECCE OOyYe-
HHUS JOITYCKACTCSL.

C xoHna 50-x rogos LIPY u KI'G o6yya-
JI CBOUX AI'CHTOB MHOCTPAHHBIM A3bIKAM
MMEHHO I10 METOJUKE 25-TO Ka/Ipa, 4YTO
IO3BOJISJIO 34 HECKOJIBKO YaCOB BBIYYUTh
TO, Hd YTO B OOBIYHOM PEXUME YXOJAT
rojpl. Ha aTom 6a3upyercss U cucrema
NU3YYCHUA MHOCTPAHHBIX A3bIKOB I10 MC-
Tony Intell.

MbICAUTD, YTOOBI HE CTAPETh
Kak TpeHupoBaTh maMATh? Kak coxpa-
HHUTD €€ B IPEKJIOHHOM BO3pacTe?

B AMepuKe HECKOJIBKO JIET HA34/, I1OC-
JIe MaCCOBOM 60OPBOBI C KypEHHUEM HaYa-
JIOCh TIOBAJIbHOE YBJICYEHUE PA3BUTHEM
MaMSATH: JIIOJJH CKYIIAJIN BCE, YTO TaK WUIN
MHa4e KaCaJIoCh 3TOrO BOMNpoca, Oyab
TO MY3BIKQJIbHBIC KACCETHI, IMCKH, KHU-
'y, (PpUAbBMEI, UTPHL.. B Tepmanun 6bu1a
paspaboTaHa CHenuaabHas IporpaMmma
«TBOpYECKOE JJONTONETUE>, OCHOBAHHASA
HAa TOM, YTO TPEHUPOBKA AMATH 3AME/I-
JIAET CTAPEHME OPraHMU3Ma M CIIOCOO-
CTBYET COXPAHEHHIO (DYHKIIUIT TOJIOBHO-
IO MO3Ta.

Cengac B pa3BUTHIX CTPAHAX OCTPO CTO-
uT npobnema crapenus. biarogaps cos-
PEMEHHOIM MEAUIUHE JIIOAN CTAIU )KUTh
JIOJIBIIIE, HO TENEPh IEPe]] OOIMECTBOM
BCTA/1a HOBAS 3371d4a — YJIYYIIEHHE Ka-
YECTBA KU3HU ITOKUJIBIX HIOI[CfI.

CTapHKK 49aCTO JKATYIOTCSl HA 3a0BIB-
YUBOCTB, OIHAKO C (PHU3HMOJOIMYECKON
TOYKHU 3PEHUS C BO3PACTOM MAMSITD YXY/I-
maeTcsa TOAbKO Ha 10%. Kak mpasuiio,
OH4 HAYUHACT INOABOJUTDL IICHCUOHCPOB,
KOTOPBIM HE XBATACT pabodei armocde-
PBI, OITYIMIEHUSA CBOECH HE3AMEHHUMOCTH,
CMEHBI BIIEYATIIEHUN, IIPUBBIYHOTO KPY-
ra obmenus. Koryia 607bIme HeT HEOH6XO0-
JIUMOCTH V/ICP’KUBATDH B TOJIOBE OTPOM-
HOC KOJIMYCCTBO JOMANIHUX U p360‘-II/IX
JIEN, YENTOBEK (DAKTUIECKU TEPSET MOTH-
BAIIHIO IS 3AIIOMUHAHUSA. AKTUBHOCTDb
MO3rd CHIZKAETCS, YXYALIAETCS MAMATD,
OCIA6JI1€TC BHUMAHUE, KOHLIEHTPALIMS
U IpyTye (PYHKIIMH MO3T'4a, yTPAYUBACTCS
CHOCOOHOCTh OPIdHU30BBIBATD MBIC/IH-
TEJIbHBIN IIPOLIECC, OBICTPO MEPEKIIO-
4yaTh BHUMaHUE U T.JI. CIUTACTCS, YTO
y JIETEN MaMATD JIY4IIE, YEM Y B3POCIBIX,
MMEHHO IIOTOMY, YTO OHH MOTI'YT OBICTPEE
CKOHIIEHTPUPOBATh WUJIN NEPEKIIOUYUTD
BHUMAHHE, KPOME TOTO, Y HUX XOPOIIO
PAa3BUT €CTECTBEHHBIN 3MUJIECTUUCCKUAN
(peHomMmeH, O6pa3HasI MAMSITS.

Ha 3anane u B CHIA m10/11, BBIUASA HA
[IEHCHIO, HAYMHAIOT AKTUBHO ITyTEIIECT-
BOBATh. TaKMM O6PA30M OHH BHOCAT
pa3HOOOpa3ue B CBOIO JKHU3Hb, IOJY-
YarT HOBBIC BIICYATIICHUA, OHU IIO/-
BHJKHBI W AKTHUBHBI, OTKPBIBAIOT [IJIA
ceOs1 HOBBIE TOPU30HTHL, [TIO3HAIOT MUD,
YYyBCTBYIOT cebs IIO/THOILICHHBIMHU JTIOIb-
MU — CJIOBOM, UX JKU3HDb IIPOJO/IKACTCA.
B Poccun, K COXaNIEHUIO, IEHCUOHEPDI
OCTPO OHIYIIAIOT, YTO KU3Hb UX 3dKOH-
YCHA, OHU BbI6pOI_HCHbI U3 IMIPUBBIYHOT'O
MMPa U U30JIMPOBAHBI OT OOIIECTBA.

HoBBIE ITOIOKUTEIBHBIE BIICUATICHUS
OYCHDb BAKHBI JUIA NMOJAJCPKAHUA TTaAMsA-
TH «B PAO0OYEM COCTOSTHUU». Kak rOoBOPST
TICUXOJIOI'U, K IMMEHCHUU HA/10 'OTOBUTHCA
3apaHee, IpUJyMaTh ce6e KaKoe-TO 3a-

HATHE, KOTOPOE U30ABUT OT OILYLIEHUS
ITyCTOTBL

PanbIe 6BUIN MIUPOKO PaCIPOCTPA-
HEHBI CEMEUHBIE UI'PHI (JIOTO, MIaPa/ibl),
OCHOBAHHBIC HAa 34aIIOMMHAHHUN CJIOB,
OBICTPOH peakuuu M 60raron (aHra-
3un. B HUx Y49aCTBOBAJIN U B3POCIIBIC,
U JIETH, YTO CIIOCOOCTBOBAJIO HE TOIBKO
TPEHUPOBKE MAMATH, HO M OOLIEHUIO.
MHorue AeymKku 1 6a0yIIKd CErOIHs
KaK Obl y4aTCs BMECTE C BHYKAMH, BOJSAT
UX B IIKOJy U IOMOI'AIOT JEIaTh JOMAII-
HUE 32/1aHMsL. XOTS IICUXOJIOTH CYUTAIOT,
4TO YPE3MEPHAs OIEKA BPEAUT IETIM,
OJIM3KUI KOHTAKT C POJHBIMH IOJIE3EH
U MOKWJIBIM, U ICTAM — CEMb KaK OBI 3a-
MBIKAETCSI UEPE3 MOKOJIEHUE, COXPAHSS
TPATALTVL.

K maMsiTH HaJ10 OTHOCHTBCA KaK
K 30JIOTy — €rO HaJJO YMETb COXPAHUTh
U IPEYMHOKUTD.

TpeHnpOoBKA NAMSITH
IIpeToTBPaTUTL HACTYIUICHUE YMCTBECH-
HOT'O YIa/IKa U CTaTh HA/ICKHBIM CIIOCO-
OOM BOCCTAHOBJIEHUS (DYHKIIHUIT MO3ra
IIOC/IE TIOBPEKACHUA MOXKET <«3aPAIKa
JIIA MO3T > (CM. ICYPHAN <B.mupe Hayxu»,
Nel2, 2003 2., cmamwvs M. Xoanoyaii
«Sapaoxa ona yma»). Hampumep,
AP. JIypns, U3BECTHBIN PyCCKUIT TICUXO-
JIOT, PEKOMEH/IOBAN TE€PEJ, CHOM BCIIO-
MHHATh MPOXUTBHIN JICHb, Pacnoiaras
COOBITHS B OOGPATHOM TOPSI/IKE, TOJIO6HO
TOMY, KaK PEXKHUCCEP MPOKPYYUBACT K-
HOJICHTY IIPU MOHTaXE (puabpma. Takas
TEXHHUKA CJIOXKHA, HO 3(PPEKTUBHA I
Pa3sBUTUA U BOCCTAHOBJICHUA MNAMATU
U CIIOCOOCTBYET TPECHUPOBKE 3PUTEIIb-
HOI'O BOCHPHATHA..

M3BECTHBIN aAKTEP, PEXKUCCEP U Te-
ATPAIbHBINA negaror Muxawn Yexos
Mpe/yIaral CBOMM YYEHHKAM CJIE/IYIO-
€€ YIPAKHEHUE: APTUCT YUTAET TEKCT
U CTAPAETCA €ro 3alIOMHUTD, 4 OCTAJIb-
HBIE OTBJIEKAIOT €ro BOIPOCAMH, Ha
KOTOPBIE HA/I0 OTBEYATh U CHOBA BO3-
BPAIAThCA K TEKCTY, HE TEPASA HUTH I10-
BECTBOBAHUS.
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OYEBHAHOE-HEBEPOSITHOE

TeHu MnHyBLLIero
OJMH 13 METOAOB TPEHUPOBKU MAMSITHU
MOJKHO YCJIOBHO Ha3BATb «3HAKU IIPO-
UIOTO». TAKUM IPHUEMOM IOJIb30BAJICS
IMukacco. Y Hero 6sura 0co6ast KOMHATA,
I7I€ XPAHUINCH «OCTAHKH» BEIIICI: pa30u-
ThIE (DYKEPBI, CTAPbIE TUIATKH, CJIOMaH-
Hble pacyecku. OH 6pasl B PYKU TIPE-
MET, CWIWJICS BCIOMHUTD TO, 9YTO OBLIO
CBA3AHO C HUM, — U B IIAMATH BCILJIbIBA-
JIM JINLIA, COOBITUS, MBICIIH, PA3TOBOPBIL.
OH Kak 65l ITOI'PYKAICS B IIPHUSATHYIO AT-
Mochepy BOCIOMUHAHUH. [OBOPSIT, TAK
MOJKHO CHSTBH cTpecc. Kpome Toro, Kaxk
CKazaj HeMelkui nucaresb JKaH [1onb,
«IaMATb — 3TO €NHUHCTBEHHBIA Pall, U3
KOTOPOT'O HET U3IHAHMUSI>.

ABpaam JIMHKOJIBH, TIPEXKIE YEM CTATh
MIPE3UIECHTOM, OBUT /IBOKATOM. 11 4TOOBI
JIy4IIe 3aIIOMHHUTh PEYH, KOTOPBIE Ha-

MEPEBAJICS TPOUHOCUTD B CY/IE, ITOJIb-
30BAJICS IPUEMOM, KOTOPBII MOKHO OIT-
pENENUTh KaK JIBOMHOE 3aIIOMHUHAHUE:
OH YUTAJI TEKCT BCIIYX, T.€. BUJIET U CIIbI-
1T OJTHOBPEMEHHO.

BabyLUKNH KOMOA

DPPEKTUBHBIM CITOCOOOM TPEHHPOB-
KH MaMSATU OKA3bIBAETCS METOJI, HA3bI-
BAEMBIN «GA0YIIKMH KOMO/I». OTHAKIBI
BHYUYKd IONPOCHJIA OGAOYIIKYy IOMOYb
€M PEMINUTD 3a4aUKY, 4 CTAPYIIKA BMECTO
3TOI'O HEOXKHMIAHHO IIPEJIOKIIA PA30-
OpaTh KOMOJ|; HEHYKHBIE BEIIU BLIOPO-
CUTb, HY’KHBIE ITOJIOKHUTD MOOJIIIKE, A TE,
KOTOPBIMU IOJIB3YIOTCSl PEAKO, — IO-
manpire. IToka geBodYka COpTHUpPOBAIA
COAEPKUMOE SANUKOB, K HEX HEOKNIAH-
HO IPUIIO PEHIEHUE 33JaUKU. CMBICT
MeTaOpbl TAKOB: VISl KOHIIEHTPAIIUU

BHUMAHUA W PA3ZBUTHA ITAMATHU HEO6-
XOJMMO «OCBOOOAMTH MECTO» B T'OJIOBE.
B3pocC/bifi 4eNOBEK OOBLIYHO [JEPKUAT
B YME O/IHOBPEMEHHO IIATh-IECTh HEOT-
JIOKHBIX JICJI: 9YTO KYIIUTh, KOMY IIO3BO-
HUTB, OOW/IbI, KAKUE-TO Pa3MBIIIJICHUS,
HEJO/IE/IaHHAsA PA60Ta U T.1. DTO MELIAET
CKOHLIEHTPHPOBATHCS HA 3AIIOMHUHAHHM.
Ecm Bce BOIPOCH! pAaCCOPTHPOBATD, TO
BCe BCTaHET Ha MecTa. Tak, 50% 13 HUX
MOZKHO OTOPOCHUTB, TAK KAK UX PELHIEHUE
OT HAaC He 3aBUCAT. He cTOUT OTKIa/AbI-
BATb B JIOJITUH SAIIUK T€ IPOOIEMBI, C KO-
TOPBIMU MBI MOKEM OBICTPO Pa300PATh-
Cs, HO W3 CTPaXd, HEXKENAHUsA, CTbIAA
U TJ. 3aTATMBAEM PELIEHHE. A TO, YTO
OCTACTCA M TPEOYET HEOIIPABAAHHBIX 32-
TPaT CHUJI U BPEMEHHU, MOKHO OTJIOKHTD
JI0 Iy4IIUX BpeMceH. B

OYEBHQHOE

HA KAHAAE TBL NO NOHEAEABHUKAM B 00:30

HEBEPOATHOE

nporpamvma C.IM. Kanuubl

odYeBu

HeB

Hoe=
OFITHOE

...0 ckonbko Ham OTKprTI/II‘/'I HyaHbIX
FloToBuT NpocBeLueHbA AYX,

N1 onbiT, CbiH OLLNBGOK TPYAHLIX,

1 reHvin, napapokcos apyr,

/1 eny4van, 6or nsobperarenb...

Ly *

BoMmupe Hayku



NYTEWECTBHA

neyesnone MUGBMEHA

Maabi BasiHkoA, no M.A. AsBaeT MaAbit BAsSiHKOA, BepxHWUiM EHcen,
no A.B. AApraHoBy

* TINCAHMLIA — TRAAVLIMIOHHOE CAOBO AAST CUBUPCKMX MAMSITHUKOB, O603HAHAIOLLIEE 1 POCTIUCH Bbl-
NMOAHEHHbIE KPACKOW U NETPOMAN LI — BLIGUTHIE MOABUPOBAHHbBIE M30BPKEHMS.

Amutpun Muciropos

C 10 nmo 15 asrycra 2004 r. Cubupckas
acconuanya HCCIAEJOBATENICH TIEPBO-
ObITHOTO HCKyccTBa (CAWUIIN) coBmeCT-
HO ¢ HMuctutyrom apxeonorun PAH
IIPU TOJAEPKKE MHHHCTEPCTBA KyJlb-
TyPbl 1 MACCOBBIX KOMMYHHUKAIIUA PO,
MIPOBEZIET IOJIEBOM CEMHUHAP, TOCBSI-
mEeHHBIA  150-71€eTU0  BBIAIONIETO-
CsI MCCIEAOBATENA HACKAJIBHOIO MC-
KyccTtBa A.B. Anpuanosa (1854-1920).
MeponpuaTue nporjeT B CHonpu, B Tex
MeCTaX, rjje Ha pyoexe XIX—-XX BB. yuye-
HBI OPraHMU30BAT MOMUCK OECIIEHHBIX
ITAMATHUKOB JIDEBHOCTH, pa3pabora
HOBBIE METOJBI WX HWCCICHOBAHUMN.
YYaCTHUKHA NOCETAT MecTa Haubo-
JIe€ 3HAYMMBIX HAXOJOK Ha CpenHem
Enwncee: bospckue nucanunel’, Oria-
xTbl, Terncen, brrunxy, IllamabonuHo,
[TOTPOMMIOBCKYIO MUCAHUILY 1 p. Tema
ceMuHApa «[JOKyMEHTUPOBAHHE U MO-
HUTOPHUHI TAMATHUKOB HACKAJIbHOTO
HUCKYCCTBA: UCTOPHSA, IPOOJIEMBI, ITEPCIIE-
KTHUBBI> TPOJUKTOBAHA YIPOKAIOIIUM
COCTOAHMEM COXPAHHOCTU 3ITUX Oec-
[ICHHBIX MMAMATHHUKOB KYJIBTYDBL.
«BONBMMUHCTBO CHOUPCKUX HU300-
PaXEHUN OTHOCATCA K METPOTIUdaM,
TEPMHMH «HACKAJIbHASA ’KMBOMHCh> 3/I€Ch
OImMUO0YEH», — YTOYHAET TIPEICEIATEIb
OPIKOMMTETA CEMUHAPA, YYCHBIN CCK-
perapp HMuHcTuTyra apxeonorun PAH
Exarepuna [Issner. Ilerpornudsl npej-
CTABJIAIOT COOOM YHUKAIbHBIC IIPOU3BE-
JIEHNUA UCKYCCTBA U UHTEPECHBIN OOBEKT
HAy4YHBIX WUCCIAEJOBAHUI, MO3TOMY HX
OCMOTp M OIICHKA CTENEHU COXpPaH-
HOCTH, OOMEH OIIBITOM IO JOKYMCH-
THPOBAHUIO HACKAJIBHOI'O HCKYCCTBA
CHEIUATNCTAMH U3 PA3HBIX PETHMOHOB,

90 B Mupe Hayku
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E.A. MUKAALLEBWY, CAUIMU (poT0)

NYTEWECTBHA

3HAKOMCTBO C METOJHUKAMH MOHHUTO-
PHHIa, OOCYK/IEHHE BOZHUKAIOMMX MIPH
3TOM NPOOJIEM U ONPEJETIEHHE MIEPCIIE-
KTUB JIAIbHENUIIIUX HUCCIEIOBAHUN UMe-
10T IIEPBOCTENEHHOE 3HAYEHUE.

B Te Bpemena, korpa paboran
AB. AIpraHOB, MECTHBIE JXKUTEJIN CYU-
TJIN IMCAHUITHI CBANICHHBIMUA U 6€per-
1 ux. Ho yxe Torga oHu pa3pymaamnch,
B TOM YHCJIE N1O]], BO3JAEHCTBUEM AHTPO-
HOT€HHBIX (PaKTOpPOB. COXpaHEHHE
JIPEBHET'O MCKYCCTBA CUUTAETCS CEHUac
OMHMM M3 CAMBIX BAKHBIX HAIIPABJIC-
HUM B apxeosiorn. OT 3(PPEeKTUBHOTO
pEIIeHUs JAaHHON IMIPOOIECMBI 3aBUCAT
MEPCIEKTUBBI PA3BUTHS HAYKH O JIPEB-
HEM HCKyCCTBE. Pemarb ee JI0/LKHBL He
TOJIBKO OPIraHbl OXPaHbI HAMSTHUKOB,
My3€H U T.IL, HO U CAMM UCCIIEOBATENH,
MU3Y4aIONINe HACKAIbHOE UCKYCCTBO.

B Cubupu nomoO6HBIX MAMATHUKOB
COTHHM, OOBIIMHCTBO U3 HUX OTHOCST-
Cs1 K 4 TBIC. IO H.3., XOTS MOKHO HAUTH
U300PAKEHUS], OTHOCAIIUECS K 3MOXE
cpeaHeBeKOBbs. Ho pabora ¢ HUMU IIPEJ-
CTABJISIET OIIPEJE/NIEHHBIE CJIOKHOCTH.
Cpen HUX MOKHO BBIJIETTMTD, BO-TIEP-
BBIX, KOJIOCCAJIbHBIE TEPPUTOPUM TAKUX
OOraThIX HACKAIbHBIMH PUCYHKAMH PETH-
OHOB, KaK Xakacus, Anrrart, Teiea. [Toatomy
J1106a51 ITOE3/1Ka Ha OOEKT TPeOyeT 60Ib-
X CPEJICTB. BO-BTOPBIX, B 3TUX pario-
HAX BEJYTCA KPYIHBIC XO3SAMCTBECHHBIC
U NPOMBIIUIEHHBIE PA0OTHI, YTIPOXKAIO-
M€ COXPAHHOCTH JIPEBHUX MAMSITHHKOB.
HanGoIbIIyIO ONTACHOCTb NPEACTABIISIOT
IIOCJIE/ICTBUSL COOPY;KEHUSI UCKYCCTBEH-
HbBIX BOJOXPAHWIHIIL IIPU CTPOUTECIIHCTBC
I'DC. K 30HaM HauOOIBIIErO PUCKA OTHO-
carca 6epera KpacHosapckoro u CasgHo-
[ymeHCKOro BOAOXpaHUInI Ha EHrcee.
Hauunast ¢ 1960-X I'T. OTEYECTBEHHBIC
HCCJIEIOBATENN HA IIPOTSIKEHUU MHOTHX
JIET U3Y4aId NMaMSTHUKH, KOTOPbIE TIPU
crpourtensctse Kpacnosipckorn I'0C nnopa-
BEPIVIMCH 3ATOIJIEHUIO BOJAMH UCKYCCT-
BEHHOTI'O BOJIOXpaHW/IMINA. B HacTosee
BPEMA B €T'O I0’KHOU YaCTU BOJIA €KETOJI-
HO OIyCKA€TCA JIO ECTECTBEHHOI'O YPOBHH,
YTO MO3BOJBIET OOCIEAOBATh IPUOPEXK-
HbIE CKAJIbl M BBIABUTD, KAK 3aTOIJICHUE
MTOBJIUAJIO HA COXPAHHOCTDh HACKAIbHBIX
PHCYHKOB. Pe3ynBraThl UCCIIEJOBAHMA HE
TOJIBKO JJ/IyT NIPEJICTABIICHUE OO UHTCH-

CUBHOCTH HOBPEXKIEHUH, HO U IIOMOI'YT
Pa3paboTaTh HAYYHYIO METOJHUKY I10CIIE-
JIYIOIUX OXPAHHBIX MEPOIIPUATHN.

K coxanenuio, naMATHUKA HEPEJKO
MOJBEPIAIOTCS MOPYE M PA3PYIIEHUIO
HE CTOJIBKO IO 3JIOMY YMBICITY, CKOJIBKO
10 HEJNOMBICJIMIO. YPOAYIOIINE CKaJIbl
C H3006PAKEHUSIMHU «aBTOTPABI> TYPH-
CTOB — APKUAM TOMY IPUMED.

331241, CTOSIIITNE IIEPE/T HAYKOH U 00-
LIECTBOM, HEBO3MOKHO PELIATh B PAMKAX
OJJHOT'O PErMOHA WU CTPaHbL MHOrue
MPOrPaMMBbl M UCCIIEJOBAHMS IPUOOPETA-
10T MEKIYHAPOAHBIN MACIITA6. DTO Kaca-
€TCs, HAIIPUMEP, TAKUX ITPOOIIEM, KAK KHC-
JIOTHBIE JJOZK/IH, BPEJL, KOTOPBIH BEIOPOCH!
NPEIPUATUIT HAHOCAT JIAKE TEM CKaJIb-
HbIM BbIXOJAM, KOTOPBIC YIAJICHBI OT IIPO-
MBIIIUVICHHBIX IICHTPOB U T.J. EKQTCpI/IHa
JI3BIIET YTBEPKAAET, UTO SKOJIOIMUECKAS
CUTyallusl, OCOOGEHHOCTU OXPAaHHOTO
U 3EMENIBHOIO 3aKOHOMATEIbCTBA, BO3-
MOKHOCTH OPrdHU3ALHNA, OTBETCTBEHHBIX
31 COXPAHEHME MAMSITHUKOB HCTOPUH
U KyJIBI'YPBI, CUCTEMA COIIUAJIbHBIX I1CH-
HOCTEIN U MPHUOPUTETOB JJAJIEKH OT TOTO,
YTOOBI CO3/1ATh OIATONPUATHBIC YCIOBHS
JUIL COXPAHHOCTH HACKAJIBHBIX U3006pa-
JKEHMI. 32 ITOCTICTHUE ICCATUIICTUA JTAKE
T€ U3 HUX, YTO €III€ HE/IABHO KA3UINCh Ma-
JIOYAI3BUMBIMH, OBIIA CEPHE3HO MTOBPEK-
JIEHBL Bce 3TO 3aCTaB/IACT yYEHBIX HCKATh
PAa3IMYHBIE BO3MOKHOCTH COXPAaHEHUS
YLCNCBIINX MAMATHHUKOB HACKA/JIbHOTO

MCKYCCTBA KAK YaCTU MUPOBOT'O UCTOPH-
KO-KYJIBI'YPHOI'O Hacieaus. |

Manbin BasiHkOA, Mo A.B. AAp1aHoBY

Peoaxuusn onazooapum yueHozo cex-
pemapa Hncmumyma apxeonoz2uu
PAH, 00Kkmopa ucmopuHeckux Hayx
E.I'. /[sanem.

nOTpOLLII/I/\OBCKC]S'I nMcaHnua

B Mupe nayko



SHAHHE-CHIIA

mastag naseras KUPUPel

Mapk Puwerttn

C Tex mop, Kak B 1955 1. AIMMHHMCTPAIIUA IO KOHTPOJIIO 33 IIPOAYKTAMHA
NUTAHUA U JIeKapcTBaMu (FDA) opUIuanbHO 0J00puia NPHUMEHEHHE
3KCHUMEP-JIA3EPHON XUPYPIUK B O(TAIBMOJIOTUH, TTONYIAPHOCTb 3TOT'O
METO/Ia 3HAYUTEIBHO BO3pocaa. B 2003 1. 6osee 1,5 MIIH. 4e/IOBEK, CTpa-
JIABIIMX GJIN30PYKOCTBIO, JATBHO30PKOCTBIO M ACTUTMATU3MOM, CIENTAIN
OIEPAIHIO, U30ABUBIIYIO HX OT HEOOXOJUMOCTU HOCUTb OYKH WA KOH-
TAKTHBIE JIMH3BL CyIIECTBYET HECKOJIIBKO PA3HOBHUHOCTEN JIA3EPHOU KOP-
pexuun 3penust. Cpear HUX JIMAUPYET HHTPACTPOMATIbHBIN KEPATOMHUIIES
(JIACHUIK) (laser-assisted in situ keratomileusis), KOT/ia TIOCPEACTBOM HCIA-
PEHUS ONPEAEIEHHBIX YIACTKOB TKAHH MPOMUCXOAUT KOPPEKIUs (DOPMBI
POTOBHUIIBI U U300PAKEHNS HA ceTyaTKe. JJo 8% MauueHTOB OOPaIaroTCs
C HE3HAYNUTEIBHBIMU HAPYIIEHUAMHU 3PEHUS, B TOM YHCJIE U3-3a OCIa61e-
HMSI HOYHOI'O 3PEHMS, U TAKUMHU JEPEKTAMU 3PUTEIBHOIO BOCIPHUATHS,
KaK OJINKH WIX OPEOJIBL FIX MOXKHO YCTPAHUTD 34 HECKOJIBKO MECALIEB UJIH
HNPUOETHYTD K MPOLEAYPE, 3aHUMAIOIIEH CYMTAHHBIE CEKYH/IBL. MeHnee 1%
MAIUEHTOB OOPAIAIOTC C CEPbE3HBIMU MOBPEXIEHUAMH, CBA3aHHBIMH
¢ uHGEKIUEN NN PyOLIaMu.

ITauMEHTBDI, IEPEHECIINE ONEPALINIO, HAXOAATCS 0/, HAOIIOIEHUEM HE
oonee 10 ser. «Y GONbIIER YaCTU NPOONEPUPOBAHHBIX 3PDEHHE BOCCTA-
HOBHJIOCH TIOJIHOCTBIO, OJJHAKO Y HEKOTOPBIX U3 HUX Yepe3 5—8 JIET OHO
CHOBA CTAJIO YXYAIIAThCA, — pacckaspiBaeT Jyrimac Kox (Douglas Koch),
npodeccop oPTaabMOIOTHA U3 MEIUITMHCKOTO Koyeaka batmopa. —
He3HaunuTe/IbHBIE YXY/IUIEHH OOBIYHO BBI3BAHBI €CTECTBEHHBIMHU H3ME-
HEHUAMH, IPOUCXO/SIINUMU B IVIA3HOM SIOIOKE. B OOJIBITMHCTBE CIIy4aeB
JIa3€PHAsT KOPPEKIIMS MOKET ObITh IIPOBEJCHA ITOBTOPHO. OJJHAKO M3-32
XUPYPTAUUECKOI'O BMEIIATENBCTBA TOBEPXHOCTHBIE CJIOU POTOBUIIBI yTOH-
YaIoTCA, ¥ €CJI UX TOJIIMHA CHU3UIACH 710 250 UK, POrOBUIA MOXKET Jic-
(HOPMUPOBATHCS.

OO6BIYHO CTOUMOCTB orepainu gocruraer $1000 3a oguH m1a3. OJJHAKO
[IPOBAN/IEPHI, ITOSBUBIIMECA HA PBIHKE MEJUIIMHCKUAX YCJIYI, IIpeyiara-
IOT CErojiHs  CKUAKU 70 $499. B Acconmanuy o(TaIbMOIOTOB JKE CYU-
TAIOT, YTO B JIAHHOM CJIY4de MAIIUEHT HE 3aCTPAXOBAH OT OOMaHa WU
IUIOXOTO OOCIYXKUBAHUS (PEKOMEHJALMU FDA TIpUBEJICHBI HA CaNUTE
www.fda.gov/cdrh/lasik).

TpaguinnonHas (oropedpakiinonHas Kepatakromus (PPK) unn ee
MOJU(PUKAINA — JA3EPHBIN ANMUTEIUANIbHBIN Kepatomuies, uin JIACEK
(laser epithelial keratomileusis), MO3BOJIAIOT U306€KATh OTJEIbHBIX TOOOY-
HbIX apdexToB JJACHK (Hanmpumep, CUHJPOM CyXOTO I71a32), JOCTATOYHO
OOJIE3HEHHBIX U TPEOYIONNUX ITPOIO/LKUTEIBHOIO BPEMEHHM IS BOCCTA-
HOBJICHUSL.

IIpuMmeHeHue TexHoaorun WayveFront o3BOJIWIO YCOBEPIIEHCTBOBATD
MeToz JIACHK, 6oee TOYHO, IPUMEHUTENIBHO K KAKIOMY KOHKPETHOMY
cy4aio, (GOpMUPYs TOBEPXHOCTH (POTOAOIAIIUN. TAKUM OOPA30M JOCTHU-
I'd€TCS CYIIECTBEHHOE YIYUIIEHUE 3PEHUS, OJJHAKO 1I€HA IIPOLIEYPHI IS
OJTHOTO T71a3a Bo3pacTaet Ha $400 u 6onee. M

CONNIE FUNKHOUSER BALEK Precision Graphics

ONMEPALINS MO METOAY AACUK HOYMHOETCS C TOrO,
YTO BIAQ3 KAMAKOT AHECTE3NPYIOLLME KANAW, AULLAIKD-
Lme ero 4yBCTBUTEAbHOCTU. 3ATEM XMPYPI HOHOCUT HC
POorosuLly MeTkM (1). BOKYYMHOE KOAbLLO MPVKUMAET A
1 dUKCHpPYeET ero TaKMM OBPA30M, HTOOLI MOYKHO BbIAO
MPOU3BOANTL TOYHbBIE PA3PE3bI NPV MOMOLL ABTOMA-
TMYECKOrO HOXA (2), KOTOPbIN CPE30ET C MOBEPXHOCTV
[POroOBULLbI TOHKMIN CAOM TKAHM TOALLIMHOM 0,15 MM 11 AMO
METPOM OKOAO 8 MM. Ero otrnbatoT, OBHOKAS CTROMY [
rosuLbl. Aazep 3a 60 CeKyHA MAU MEHEE NCTIAPSIET CA
KAETOK CTPOMbI AO 30ACQHHOW IAYOUHBI (3), TEM COMbIM
13MeHsisi GOpPMy POroBuLbl. Aa3ep NPOoM3BOAUT GOTOA
ASILIMIO HA TAYOUHY 0,25 MUKPOH MOCPEACTBOM YABTPAG
OAETOBbIX CBETOBbIX VIMMYABCOB C AAUHOWM BOAHBI 193 H\
3aTeM AOCKYT TKAHK BO3BPALLIAETCS HO MECTO (4).

Porosuua CeTtyatka

DOKAALHAS TOUKA

AnH3Q (3peHve 20/20)

3payok Cayyan
AGABHO30PKOCTU
n
PaayxHast 3pUTEAbHBIN
OBOAOHKA T Heps
CAy4an 6AM30pyKOCTH

3PEHME HOPMAABHOWM OCTPOTbI AOCTUraeTcs B Tom
CAyHae, ECAM POTroBULIA GOKYCUPYET Aydn CBETA HA
cetyaTke. Ny NOBbLILLEHHOW KPYBM3HE POTOBULLBI A
YAAMHEHHbIX TAQI3HBIX IGAOKOX BO3HMKAET MOMMST (BAM:
PYKOCTb). POCXOASILLMECS Ay4M CBETA, KOTOPbIE MCXOA
OT OGBEKTOB, PACMOAOXKEHHbIX 6AM3KO, MPOELMPYIOTC
HO CETYATKE, A MAPAAAEABHBIE AY4M, MOCTYNAOLLME
OT YAGAEHHbIX MPEAMETOB, GOKYCUPYIOTCS], HE AOXOAS
ceTyaTku. KAeTKM, MICNAPSIFOLLMECS B LIEHTPOABHOM
YACTM POrOBULLbI, €€ BbIPOBHMBALOT. [MNEPMETOOMNMS
(AQABHO30PKOCTb) BO3HUKAET MU HEAOCTATOYHOM
KPWBW3HE POroBKLbI MAK YKOPOYEHHBIX AOI3HbIX SIBAOKC
MapaAAeAbHbIE Ay4d CBETA GOKYCUPYHOTCS KOK Obl 301
CEeTHATKOW, O PACXOASILLMECS], MOCTYNAKOLLME OT OAU-
SKAMLLMX OOBEKTOB, — eLLEe ACAbLLE OT CETYATKN. B 3TOM
CAyYOe 30 CHET UCTMAPEHNS YOCTN KAETOK POroBMLA
MOAYHAET HEOBXOAMMYHO KPUBIA3HY.
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SHAHHE-CHIIA

3HAETE AU BbI?

SOOEKTUBHBINA METOA,. Jloarue rofibl OKyJIUCTBI TOMOT I
MallMEHTAM KOPPEKTUPOBATh 3PEHUE ITPU ITOMOIIHN JJOBOJIb-
HO CYO'BEKTUBHOI'O METO/A. [TaltueHTy mpeyraraan npo4ecTb
OYKBBI, pa3MEIICHHBIC HA TA0OIUIIE, U BPa4, NCXO/s U3 MOJY-
YEHHBIX JTAHHBIX, BBITHUCBHIBAT OYKH. [Iy11 60/1ee OOBEKTUBHOMN
JHATHOCTUKHM MCIIOJIb3YETCS TEXHOIOrusa WaveFront: crienu-
AJIbHBIC JIA3€PHBIC JJATYUKU, TOZOOHBIE TEM, YTO UCIOJIb3YIOT-
cs1 st JIACHK, mMO3BOJISTIOT OOCIEI0OBATh MHOKECTBO TOYEK HA
IJIA3HOM S6JIOKE, 4TO ITIOMOTAET BPAdy C/IC/IATh OOIEE TOYHOE
3aKJIIOUYEHUE.

CVYNEP3PEHUE. Xopomiee 3peHne yCIOBHO OO03HAYAIOT KAK
20/20. DTO O3HAYAET, YTO YEJIOBEK PA3IUYAET BOZHUKAIOIINE
B I1OJI€ 3PEHUSI IPEAMETHI Ha paccTossHuu 6,1 M (20 dyTOB).

(Bammch 20/40 03HAYAET: UCHBITYEMBIH, YTOOBI XOPOIIO BUJEThH
OOBEKTHI, PA3IMYNMbIE HOPMAJIBHBIM I71a30M 32 12,2 M, TOJDKEH
HAXOAUTHCS B 6,1 M OT HUX.) [JIOTHOCTD CBETOYYBCTBUTEIBHBIX
KJIETOK CETYATKH, HA3bIBAEMBIX KOJIOOUYKAMU, TAKOBA, YTO IIPHU
YCTPAHEHMH BCEX /IE(PEKTOB POIOBUIIBI OHA CIOCOOHA 06€EC-
neyuThb ocTpoTy 3penus 20/8. Jlazepubie gatanku WaveFront
OOHAPYKHUBAIOT JEMPEKTHI, O KOTOPBIX Mbl M HE IOJJO3PEBAEM, —
rosopurt Ianuen/Jappu (Daniel Durrie), Ha9aJIbHUK OTJEIEHUsA
pedpaKIIMOHHON XUPYPIUH KINHUKU Jappu-Buxn B OBep-
nena-Tlapk, mrrat Kansac, — 1 Mo3BOJAIOT IPOU3BOIUTH 60-
JIee TOYHYIO KOPPEKIMIO. EC/IN B PE3YyIBraTe XMPYPIUIeCKOro
BMEMIATEIBCTBA HE BO3HUKHYT HETIPE/IBU/ICHHBIC OCIOKHEHHUSA
(HanpuMep, HAPYHIEHUE IIBETOBOCIIPUATHSA ), TO CYIIEP3PEHNE
MOZKET CTATh PEATBHOCTHIO>. M

AvH3a

DOKAAbHbIE TOUKN

30HA PACTIABIBYATOTO
M30BPKEHMS

ACTUTMATU3M (paCnAbIBYATOE 3pUTEABHOE
M306PKEHME) BO3HUKAET MPW HEOAMHAKOBOW KPU-
BW3HE NOBEPXHOCTU POTrOBULIbI, BCASACTBME YEro
CBETOBbIE AY4M HE POKYCUPYIOTCS HO CeTYaTKE.

MW BbIDABHWBAHWM MOBEPXHOCTU POTOBULIbI CBET
MNPEAOMASIETCS EAMHOOBPA3HO.

CTPOMa POroBULIbI

Mpr6op ¢ 3apsIAOBOM CBSI3bIO

Mpwn onepaummn metopom AACUK, OCHOBAHHOM HO TEXHOAOTM
WaveFront, Ha ceT4aTky HOMPABASIOT ACZEPHbIN AYY, M MPUBOP

C 30PSIAOBOW CBSI3bIO YAGBAMBAET OTPOMKEHHBIE Ay, B pe3yAsTa-
T€ NOSIBASIETCSI KOMIMBIOTEPHAS KAPTA UCKANKEHUIA XOAQ CBETOBbIX
Ay4emn (NOAOBHbIX TOAYOOM 30HE HA PUC. CMPABA), BbI3BAHHBIX
AeDEKTAMUN NPEAOMASIOLLIVX MOBEPXHOCTEN PA3MEPOM AO

0,05 MUKPOH. HONMPOBAEHHbIN AC3EPHBIA Ayd MCNAPSIET TKAHM

B KOHKPETHbIX TOYKAX CTPOMbI, AOBUBASICb KOPPEKLIMM KADKAOTO
AedeKTa B OTAEALHOCTU. B COOTBETCTBUM C OBbIYHOM MPAKTUKON
NACKIK xvpypr npom3BoAUT OBMEPbI POTOBULLBI TOCANLIMIOHHBIM
CMOCOBOM, N AC3EP YAQASIET CTAHACPTHBI CUMMETPUYHBIN hpar-
MEHT, MPOM3BOAS TEM CAMbBIM MEHEE TOYHYIO KOPPEKLIMIO 3PEHWSI.

B Mupe nayko



TonosonOMKA

TR

IIpencrasere cebe JOCKY 3% 3 KIETKH, Ha
KOTOPOU PACCTABJIEHDI IAIMKU. [Tpasuta
UTPBI IPOCTBL: OFHA IMAIIKA MOXET IIe-
PEIPBIrUBATh Y€pPE3 APYIVIO B TOPU-
30HTAJIBHOM, BCpTI/IKaJIbHOM Wi aua-
TOHAJIBHOM HaHpaBJICHI/II/I, €CH 32 HeH
ecTp cBOOOHAA KieTKa. [llamka, gepes
KOTOPYIO COBEPIICH PBIKOK, VAAIACTCS
C IOCKHU KAK B O6bI‘{HbIX mramkax.

Ecnu urpaer oguH 4enoBek, TO €ro 3a-
/1aga — OCTABUTH HA JJOCKE BCETO OJIHY
IIAMIKy. PACCMOTPHM IOJIOKEHUE, TOKA-
3aHHOE Ha puC. A. Kaxk yJanuTh ¢ JOCKH
BCE MIAIIKH, KPOME OJHON? Pemenue 1mo-
KA434HO HA pUC. B, CuD.

J1J1s1 HAYas1a MOMBITANTECh OTBETUTD Ha
JIBa BOIIPOCA: KAKOBO JJOJDKHO OBITH MH-
HUMaJIBHOC KOJIMYECTBO MYCTHIX KICTOK
B HAYAJIC UI'PBI, YTOOBI FAPAHTHPOBATH
BO3MOJXHOCTDb HO6C£[LI, M KAaK OHU JOJIK-
HBI OBITH PACIIOJIOXKEHBI? [TormpobyiTe
PEHIUTL ITY JKE 3a7a4y I JOCKU 4x4
KJICTKU.

Urpatpe MOXXHO U BABOeM. CHa4ua1a Ha
KK/IYIO KJIETKY JJOCKH CTaBUTCS OJIHA

IIAIIKA. 34TEM IIEPBBI UTPOK CHUMAET
LIAMIKY C JIIO60M KIETKU. BTOPOI UTPOK
JIEJIACT NMIPBIKOK KAKOM-HUOYAD MIAITKON
U MIPH KETAHUU NPOJO/LKAET NPLITATh
€10, ECJIN Y HETO MOSBIISIETCS TAKAS BO3-
MOJKHOCTB. 3aT€M TOYHO TaK K€ XOAUT
€ro mapTHep u T.J1. Urpa npojosskaeTcs
JIO TE€X IOP, MOKA OJIMH M3 UT'POKOB HE
MMOOEUT, CAEIAB IMPBLKOK, ITOCTIE KOTO-
POro Ha JIOCKE OCTAHETCA BCErO OJHA
mamka. Ecam mocie IpbIKKOB COIep-
HUK4 UTPOK HE MOXKET IPBITHYTH HU
OJHOH IIAIIKOU, TO OH JOJDKEH Iepe-
JABUHYTH OJIHY M3 HUX HA IICHTPAJIbHYIO
KJIETKY. ECZTM M 3TOTO C/AeIaTh HEMb34, TO
OH 00$13aH NEPEIBUHYTD JIIOOYIO HELIEH-
TPAJIbHYIO HIAIIKY HA CBOOOJHYIO COCE/I-
HIOIO KJIETKY.

IlepBble TPU BO3MOKHBIX XO/d TAKOH
WUTI'DBI ITOKA3aHbI HA PUC. E, F 1 G. Kax Bl
JIyMaeTe, KTO BBIMT'PACT, €CJTH 063 UTPO-
Ka OyJyT MCHOJIb30BATh ONTUMAIbHBIE
crparerun? (Omeem cmompume 6 cne-
oyroujem nomepe.)

A2HHnc Wawa

OTBET HA TOAOBOAOMKY
M3 NPEABIAYLLEIO HOMEPA:

1. Y Bacu 6bIA KOPOAb, A Yy BCEX
OCTOAbHbIX — BOAEE MEAKME KAPTbI.

2. Y MNetn n Bacu 6blAN KOPOAMN,
ay KaTt1 MeHbLLas KapTa.

3. Y KOt BbIA KOPOAb.

4. NTOCKOABKY HO BTOPOM Kpyre KaTs
CKQA3AAQ: «51 IPOUTPAAQ», — 3HAYNT,
y Bacu 6blna AQMQa, A Y ABYX APYTUX
WFPOKOB — KOPTbI MOMAQALLE. [To3TOMY
MeTa npU3HAACS: «Sl npourpaa», a Bacs
3QIBUA: €51 BBIMIDAA».

5. Y Bacu 6bIna WwecTepKka, y Katn —
narepka, ay et — 4eTBepKa AK ns-
TepKa.

MoapoBHOE pelleHne nwnTe Ha
carTe www.sciam.com

Oma pyopuxa nyoruxyemcsa 6
acypuane nocreonuii pas. Tem ne
MmeHnee HOBble 20/1060JI0OMKU NO-
npescnemy 0yoym nyoruKosams-
A Ha caltme www.sciam.com

BEPCU4
AAG OAHOTO
UrPOKA

1-N UTPOK yAQASIET
OAHY LLIALLKY

2-NUrpoK AenaeT
OAVMH MPbIKOK

OAVH MPbHKOK

1-nvrpok pencet

BEPCU4
ANG ABYX
UrPOKOB
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CHPOCHTE JKCNEPTOB

ONACHBI 0 connevnbie nyym gnd 3g0poBbA?

Jlero — mopa OTIyCKOB. MHOTIHE CTpe-
MATCA HaA IOI, K COMHIy 1 Mopio. Ho He
OITACHBI I TI'OPAYUC COJTHCYHBIC JIYy4YH
JUI HALIErO 340PpOBbia? OTBEYAET KAH-
AUJaT MEAHIIHHCKHUX HayK HaTanbpa
TeIIrok.

Ha 3TOT CcYeT CymeCTBYIOT JUAMETPAIb-
HO IMPOTHUBOITOJIOKHBIE TOYKUA 3PEHUA.
MHOTHE CIUTAIOT, 9YTO OPOH3OBBII 3arap
1 COITHEYHBIE OKOTH MOTYT CHPOBOIIN-
POBATh PAK KOXKH, B TOM YHCJIE PA3BUTHC
3JIOKAYECTBEHHON METaHOMBL. OHa TIPH-
BOJIUT K CMEPTH Yallle, YeEM JIpyrue pop-
MBI OHKOJIOTUYECKUX 32007ICBAHUI KOXKH,
HO BCTPEYACTCA PeXe (IPUMEPHO B 4%
BCEX JIUATHOCTUPYEMBIX CIY4d€B paKa
KOKM) M, KaK IPABUJIO, TTIOPAKAET TOJNb-
KO CBETJIOKOKUX J110/iei. OOBIMHO MEJIa-
HOMa BO3HMKA€T HA MECTE HEBYCOB, T.C.
OOBIYHBIX PO/IMHOK. TPaBMBI, COTTHCYHBIC
OKOTU M YPE3MEPHBIE NO3bI YD-m3myde-
HUA MOI'YT NIPUBECTU K YCUJICHHOMY JIC-
JIEHUIO KJIETOK, U POJIMHKA MOKET HA4aTh
TPaHCHOPMHUPOBATHCA. Bpaun Ha3pIBAIOT
X MCJTAHOOITACHBIMH. .HIO/IHM, CKJIOHHBIM
K IOJOOHBIM HAPYIIEHUAM, NPUHATHE
COJIHCYHBIX BAHH HC PCKOMCH/TYCTCA.

VY mozpel, CTpafalolux MUTMEHTHON
KCEPOJEPMOH, IIPU KOTOPOU NpPeOBIBA-
HHWEC HA COJHIIC ITPUBOJUT K HAPYIICHUIO
(PYHKIIMM MEJIAHOIIUTOB, PUCK PA3BUTHA
IUIOCKOKJIETOYHOTO M 0a3aJbHOKJIE-
TOYHOTO paKa KOKH BBIIIE, YEM Y BCEX
ocTalbHbIX. Tlo/I0OHBIE 32060JI€BAHUS,
4 TAKKE KATAPAKTAa M CTAPEHUE KOXKHU
CBA3AHBI C KYMYJIATUBHBIM BO3/ICHCTBU-
eM YP-u3/IydeHUs U JIETKO JICYATCH.

JlmuTenbHOE BO3/ICHCTBUE YIBIPaHroe-
T4 IMIPUBOJNT K PE3KOMY CHIDKEHHIO B KPO-
BU yPOBHA (POITMEBON KUCJIOTBI, OTHOTO U3
BUTAMUHOB I'PYIIILI B, OTBETCTBEHHOTO 34
PEnpOYKIUBHBIA IIpoliecc. [ToaroMy skeH-
IIMHAM B IIEPBBIE HEIEU GEPEMEHHOCTH
HE PEKOMEHJIYETCA 3aropaTth, TK. ITO YBE-
JIMYUBACT PHUCK BPOMKICHHBIX JC(DEKTOB
HEPBHOW TPYOKH Y JIETEH, HANpUMep,
HECMBIKAHUE IyT TO3BOHOYHHKA.

CTOpOHHI/IKI/I CO/JIHCYHBIX BAHH CYH-
TAXOT, 9YTO OHH IIOJOXHUTCIbHO BJIHA-
0T Ha HAlle IICUXHUYECKOE 3/JOPOBLE.
CyOBEKTHBHOE ollylieHue KomdopTa
OYEHb BAKHO /IS UETIOBEKA.

COJIHEUHBIE JIy9M HIPAIOT BAXKHYIO
POJIb IIPU JICYCHUM PsIIa KOXKHBIX 3a-
OoJIEBAHMI: yNBTPA(UONET IIOJIE3EH
JIOJSIM, CTPAAAIONIMM IICOPHUA30M, KO-
TOPBIA BCTPEYACTCA y 2% EBPONIEUIICB.
B npomnom Beke 3arap paccMaTpuUBail-
cs1 KaK 3((HEKTUBHOE CPEACTBO GOPHLODBI
C TYOEPKYIIE30M KOXKH.

Xota YD-uznydeHue (B 9acTHOCTH YDB)
YACTO HETATUBHO BJIMSIET HA 3/I0POBBE Ue-
JIOBEKA, IMEHHO OHO CIIOCOOCTBYET PETI-
POAYKLIY BUTAMUHA [I;, KOTOPBII OTBEYA-
€T 34 BCACBIBAHHMC KAJ/IbIIM B KUITICYHUKE,
YTO OOECIIEYMBAET HOPMATIbHOE PA3BUTHE
CKEJIETA, YMEHBIITAET PUCK PA3BUTHS PAXHU-
T4, YKPEIUBIET CUCTEMY KPOBOOOPAILIEHN,
MMMYHHYIO 1 HEPBHYIO CUCTEMBIL

TakuMm 06pa3oM, OYEBUAHO, YTO COJI-
HEYHBIE JIyYH MOTYT KaK IO3UTUBHO, TAK
M HETATUBHO BJIUSITH HA YEJIOBCYCCKUI
OpTraHU3M.

VY BCEX IIO[EH PA3HBIIN THUII KOXU, I1O-
3TOMY IPOJOLKUTEIBHOCTb 6€301I1ac-
HOTO HpC6bIB2HI/IH Ha IUISKE 3aBUCHUT

OT KOJIMYECTBA KOPUYHEBOI'O IMUT'MCHTA

MEJIAHUHA, TPEJOXPAHAIOMETO OT YP-
JIy4e€N U HEUTPAIUIYIOUIETO BPEIHBIE
XMMHUYECKHE BEIIECTBA, HA3BIBAEMBIE
CBOGO/THBIMU PAJTUKATAMI.

HanmpuMmep, momdaca Ha COJHIE HE
MOBPESAT CMYITIOMY YEIOBEKY, 4 CBETIIO-
KOKHI1, OCOOEHHO PbLKEBOJIOCBIH, TOJTY-
OO0r71a3bII WK AJIBOMHOC, 32 TO K€ BPEMS
MOKET IOJIY4YUTh IMOKPACHEHHE KOXKU
U JaKe OXOTI. JIIoasaM, y KOTOPBIX MaJIo
MUI'MCHTA MCIIAHWHA, NJIUTC/IBHOC IIPC-
OBIBAHME HA COJHIIE ITPOTHBOIIOKA3AHO.
OIHAKO BHE 3aBUCHMOCTH OT IIBETA KOXKU
JIy9IIIe HE HAXOAMTBCA HA COHIle ¢ 10 ga-
COB yTpa 10 17 Beyepa. Konmyaectso con-
HEYHBIX BAHH HE JOJDKHO IIPEBBIIATH 50
B I'OJl, 2 BPEMsI HHCOJIALIMH — MOTyTOPpa—
JIByX 44COB B JIEHb. KymmaHue B OTKPBITOM
BOJIOEME CJIEJyET NMPUPABHUBATE K IIPE-
OBIBAHUIO HA COJIHIIE, T.K. IAKE HA ITTyOu-
He 0,5 M o/ BOJOH Kozka rorstoriaer 60%
nanydeHus. He cnenmyer 3a6v1BaTh, 4TO
OZIeXK/1A ITOJIHOCTBIO HE 3AIUIIAET HAC OT
YO-nznyueHus (XJIONOK, HAIPHUMED, IIPO-
nyckaeT 6% JIydei, a MOKpasi TKAaHb — 710
20%), NOTOMY HOJIYACHHYIO JKAPY JI4IIe
MIEPEXK/IATh B TEHU. [ PyIHBIM JIeTaM, 6epe-
MCHHBIM JKCHITHHAM W JIXOJAM C 6OBIITUM
KOJIMYECTBOM POJIMHOK JIydllle U36eraTh
BO3JICHCTBUS NPSAMBIX JIydei. B mo6om
CJTy4ae HEb3s1 JIONYCKATh ITOKPACHEHUS
KOXHM MU COJIHCYHBIX OKOI'OB, T.K. OHHU MO-
I'yT CIIPOBOLIMPOBATH PA3HOI'O PO/ia 3200~
JIEBAHUSL

CoJIHIIE MOXKET PUHECTU KAK IOJIb3Y,
TaK U BpeA. st 4enoBeka yasrpapuo-
JIETOBBIE JIYYH COJIHIIA — U GJIAr0, U 3J10.
OHM CTUMYJIUPYIOT OOPA30OBAHUEC BU-
TamuHa Jl;, HO pas3pymaoT (OJHUECBYIO
KHCJIOTY M MOTYT BBI3bIBATH pak. Kak
ObITh? COOMIONAST HECJIOKHBIC IPABUIIA,
O KOTOPBIX I'OBOPHJIOCH BBIIIE, MOKHO
HE TOJIBKO YKPEIUTD 3/I0POBbE U MOJIY-
YUTD YAOBOJIBCTBUE, HO U CHU3UTb PUCK
OITACHBIX 320071€eBaHMIA. B 1060M ciyJae,
MPEX/IC YEM OTIPABUTHCA HA IOT, CTOUT
3aIJIAHYTh K Bpayy. B
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AHOHC

B MIJI]E Hﬂuk“ Yutamte B CAEAYHOLLEM BbIMYCKE YKYPHAAQ:

HAHOTEXHOAOTUS 1 ABOMHASI CIIMPAAD

HAHOTEXHOAQOTAS
1 ABOMHAS ypOKl/l BOAKOB

CMUPAAL

SlaepHble B3pbiBbl HO OpbuTte

CTBOAOBBIE KAETKM:
COMHEHWS N HAOAEXKADI

OdOPMUTL MOAMMNCKY HA XKYPHAA «B MUPE HAYKI» MOXKHO:

® MO KATaAoram «fpecca Poccum», NOANMCHOM MHaeKC 45724; «<PocnedaTb», NOANMMCHOM MHAEKC 81736; NEPUOANYECKUX UBACHNIN AAST BUBAMNOTEK,
NOANUCHOM nHaeKC B392; nsaaHuin opranos HTW, noAnnMcHoOm nuaekc 69970;

® MOAMUCKA HA YKPAKHE NO KATAAOTY MOAMMUCHBIX M3AQHWUIA AreHTCTBA KSS, noAnNMCcHOM nHaekc 10729

* Yyepes PeAaKUMIO (TOALKO Mo Poccui), NepedYncAmnB aAeHbrn Yepes C6epOaHK UAW MO NoYTe, OTMNPAOBUB KOMUIO KBUTAHLUMKM (C yikazaHem O.1/1.0.,
TOYHOIO OAPEeCca N MHAEKCO noarcynka) B PocHOY no noute, no ¢akcy: (095) 105-03-72; 727-35-30 nan no e-mail: distr@sciam.ru. CTonmocTb
NOANUCKIN HO NOoAyroane — 390 py6., Ha roa — 780 py6.

MOAMNCATLCSI MOXKHO CO CAEAYIOLLETO HOMEPA, B KBUTOHLMM OGSI3ATEABHO YKO3ATh HOMEP, C KOTOPOTrO MOMAET MOAMMUCKA.

BAQHK MOAMNCKM MOXHO B3$1Tb B AKOGOM HOMEPE YKYPHOAQ; MOAYYUTb B PEACKLIAN UAM HO CANTE WW\W.SCITM.IU; BEICBIAGEM MO GAKCY MAM NO e-mail.

[a€ KynUTb XXYPHOA (TEKyLME HOMEPA):

* B MEPEABUMKHBIX KMOCKAX «MEeTPOMOAUTEHOBELY OKOAO CTAHLMIA METPO;
* B KMOCKe «AenoBble Aloan», 1-9 TBepckag-SIMckast yA.,1;

o B kMockax MIY, MMIMMO, PYAH, MUP2A;

* B KMOCKQX I. 38 AEHOrPAAQ;

» B HoBocubupcke, APM «Cubupb», Ten. (3832) 20-36-26;

» B HxHem Hoeropoae, Tea. (8312) 65-74-29;

B Knese, KSS, Ten. (044) 464-02-20.

Bce Homepa »>KyPHOAOB MOXKHO KyMUTb B PEACKLIMM YKYPHOAQ MO AAPECY: YA. POANO, AOM 22

3A0 «B mmpe Hayku»

PacyetHbI cuet 40702810100120000141
B OAO «BHeLuTopréaHi» r. Mocksa B/IK 044525187
KoppecnoHAEHTCKUM cYeT 30101810700000000187

NHH 7709536556; K 770901001

dammamg, N.0., oapec NAQTEALLLMKA

Bua naatexxa Aata CymMmma

MOAMMCKA HA SKYPHAA
«B Mupe HayKkm»

MAQTEABLLMK

3A0 «B Mmype HayKm»

PacueTHbIn cyet 40702810100120000141
B OAO «BHeLuTopréaHi» r. Mocksa B/IK 044525187
KoppecnoHaeHTCKMIN cyeT 30101810700000000187

VHH 7709536556; K 770901001

Oammang, 1.0., appec NAATEAbLLMKA

Bna naarexxa Aata CymMmma

MOAMMCKA HA SKYPHAA
«B Mupe HayKkm»

MAQTEABLLMK
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Ha BOEHHYIO CAY>KDY

WWW.rOSNOLLIU LA AALL I:)'D",’--!EHDU.[M'KC.’?I No o440

hopme B YHUBEDCUTETE U KOAMEAXKE

yA. Paavo, aom 22
[Mpoe3a: meTpo «bBaymaHckasy, TM. N'37, 45, 50,
AQ OCTaHOBKWM «\edopToBCkasa HabepexHas»

MeTpo «Kypckas, TM. NE24, | Tea.: (095) 105-0388, 244-808C

AQ OCT3HOBKW «\eopTOBCKas HabepexXHas»



