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Bce usoupamenvroie CUCIeMblL UMEIOM CIa0bLe U CUIBHBLE CIIOPOMbL.

ACTPOHOMMS

MPOXOXAEHWUE BEHEPHI

CrmeeH Avk

S uronsa 2004 2. 11005M 10 6CeMY MUPY ROCUACIIUSUINCA CINAIND CEUOCTNEIAMU DEOHaLiLe2o
ACMPOHOMUHECKOZ20 AGCHUSL — 1POX0NCOCHUA BerepubL.



B Mupe Hagku

YuypeAuteAb n U3ACTEAb:
HerocyaapcTeeHHOe 06pa30BATEABHOE
yypexxaeHve «PoOCCUNCKMIA HOBbIV YHUBEPCUTET»

TAGBHBIV peAQKTOp: C.M. Kanvua
3aMecTUTEAb TAGBHOTO peAakTopa: B.O. Karaesa
OTBETCTBEHHbIN CEKpeTaphb: O.MN. CrpenbLoBa

AlO. MocTtuHekas
B.A. Apaamarckas

PeAakTOpPbI: A.B. KoctnkoBa, A.A. MNMprxoaAbKO

CrapLumnn MeHeAXep No PACNPOCTPAHEHUIO:
C.M. Hukonces

MeHeaXep no pacnpoctpaHeHuto:  A.B. EBAOKMMOB
Crapmn meHeaxep no PR: A.A. Porosa
HayyHble KOHCYALTQHTI:

PeAQKTOpbI OTAEAOB:

akapaemmk B.M. KoTtasikos,

M.IO. Kypskusmekmn,

CT. HOYYHbIN COTRYAHMK KOdeAPbI
ncuxonorm MIyY LS. MeHbLmnKoBa,
KOHAMAQT d13.-MaT. HayK B.I. CypAnH,

Haa Homepom paGoTtaau:
E.B. basaHos, E.I. boraancT, O.A. BacuAeHKo,
E.M. Becenosa, ®.C. Kanvua, TM. Koagamy,
C.P. OraHecgH, .M. NMotemkuH, N.E. Cauesuny,
B.B. CseuHwkos, B./. Cnaoposa, M.I. CmunpHoBa,
A.A. CopokuH, B.I. CypanH, K.P. TuBaHoBa,
I.M1. Xyaonen, H.H. LabpaHosckas

KoppekTtypa: 1O0.A. Ctaposeposa
Mpenpecc: Up-studio
OrneyaraHo: OAO «ACT-MoCKOBCKUMA
NoAUrpadpuyeckumn Aom»

748-6733 3akas N2611

AApec peAdKLmmn:

105005 Mocksa, yA. Paamo, a. 22, k. 409

TeaedoH: (095) 105-03-72, ten/dakc (095) 105-03-83
e-mail: red_nauka@rosnou.ru; www.sciam.ru

© B MUPE HAYKU PocHOY, 2004
YKyPHOA 3aperncTprpoBaH B Komutete PO no
neyatn. CeuaeteabcTso M N2 77-13655 ot 30.09.02

Tupax: 15 000 sKk3eMNASIPOB
LleHa AOroBOpHaSI.

lepeneyatka TEeKCTOB U WAAIOCTPALIMN TOABKO
C NMUCbMEHHOTO COTAQCHST PeAAKLMK. Mo Lmtnpo-
BAHUM CCbIAKO HO YKYPHOA «B MMpe HayKkun» 065130-
TEAbHA. PeAaKLViS He BCETAC PA3ASASIET TOHKY 3PEHMsI
OBTOPOB. PEACKLMSI HE HeceT OTBETCTBEHHOCTU 3al
COAEPXKAHNE PEKACMHbIX MATEPVOAOCB.

Pykonmncu He peLieH3MpyoTCs 1 He BO3BPALLAIOTCSI.

SCIENTIFIC AMERICAN
ESTABLISHED 1845

Editor in Chief: John Rennie

Editors:
Mark Alpert, Steven Ashley, Graham P. Collins,
Carol Ezzell, Steve Mirsky, George Musser
News Editor: Philip M. Yam
Contributing editors:
Mark Fichetti, Marguerite Holloway,
Michael Shermer, Sarah Simpson, Paul Wallich

Art director: Edward Bell
Vice President and publisher: Bruce Brandfon
Chairman emeritus: John J. Hanley
Chairman: Rolf Grisebach

President and chief executive officer:
Gretchen G. Teichgraeber

Vice President and managing director,
international: Dean Sanderson

Vice President: Frances Newburg

© 2004 by Scientific American, Inc.

Toproeasi mapka Scientific American, ee Tekct
1 LIPUPTOBOE OPOPMAEHME SIBASIKOTCS UCKAKOUNTEAD-
Hom cobcTtBeHHoCThio Scientific American, Inc.
1 NCMOAB3OBAOHbI 3AECb B COOTBETCTBUM C AULLEH3U-
OHHbIM AOTOBOPOM.

20

22

78

84

90

92

94

95

PA3AEADI:

NPODUAD

MPOTUBOCTO4ATb SNMAEMUN
Kpuctni Coapec

13610 Xetimar — 00UH U3 cO30ameneti
27100a1HOLL cemit 3a01a208PDEMEHHO20
npeoynpencoeris i peazuposariua.

MHHOBALIUN

HAHOPUCOBAHWE
apun Ctnkc

OB3OPbI:

OT PEAAKLIMA
M3MEHEHUE KAUMATA

50, 100 11 150 AET TOMY HA3AA

HOBOCTN U KOMMEHTAPUA

o [TDeACKA3OHME COAHEYHDBIX BYPb

o CamMasi IpKas 3Be3AA

o XpOHEHMEe BOAOPOAHOIO TOMAMBA

o TYMQH BOWVHbI

o YCKOPUTEAL HOBOTO MOKOAEHMS

o DAEKTPOHHbIE BOPOTA B MUPD MATEMATUKM

KHXHOE OBO3PEHUE

OYEBUAHOE-HEBEPOATHOE

NAAKO3NN 3PUTEABHOTO BOCTPUATUS

TEXHUYECKUE HIOAHCDI

KBAPLIEBbIE YACbI
Mapk Ouwerrtn

MYTELLECTBUA
B NMOUCKAX MPOLUAOTO

Maprepur XoAnoyamn

FTOAOBOAOMKA
CKOPOCTHAS4 CETKA

CNPOCWUTE SKCIEPTOB

Touemy nepe/mumds Kpossb Ommopaemcs
Op2AHUIMOM 20PA300 Pedice, Hem NePecaNceHbie
opeamnol?

MOdACHO St B0CCMAHOBUNNDL YOAIeHHbLE PALlibl?

HiHb 2004



OT PEJJAKLIUK

e KTUMaMa

Ec/mi BbI BCE €111€ COMHEBAETECH B PEAJILHO-
CTH IVIOOAIBHOTO IIOTEIVIEHUA U B TOM,
YTO YEJIOBEYECTBO BHOCUT HEMAIBIN BKIJIA/L
B 3TOT IIPOLIECC, IPOYNTANTE CTATBIO «I710-
GaIbHOE TOTEIUIEHUE. MOXKHO JT1 O6E3Bpe-
JUTh 60MOYy 3aMEJICHHOI'O [ICHCTBHS».
Ee asrop, /Lxerimc Xancen, Jupexkrop M-
CTUTYTA KOCMHUYECKUX UCCIIE0OBAHMM [0/~
J1ap/1a, COBCEM HE IMOXOXK Ha MPAYHOTO
npopuiaresist. BMECTO TOro 4TO6B! CChI-
JIATbCS1 HA KOMIIBIOTEPHBIE MOZIE/IN KIMMa-
TUYECKHX NPOIIECCOB, KOTOPbIE MHOTHMH
BOCIPUHUMAIOTCS C GOJIBIION JIOJIEH CKETI-
TUIIU3MA, OH IPUBOJUT BECKHE APIyMEH-
Tbl, OCHOBAHHBIE Hd JAHHBIX I'€OJI0THYE-
CKUX UCCIIEJOBAHNI 1 IIPOCTBIX TEPMOJU-
HAMMYECKMX pacyeTax. XaHCEH BHUJUT
HECOMHEHHbIE ITPU3HAKN Ha/IBUTAIONICH-
Cs1 OIACHOCTH, CBSI3AHHOM C IO’EMOM
ypOBHA MHpOBOro okeana. OJJHaKO OH
IIPU 3TOM MOJIATAET, YTO €ECIU HAYATh JE€H-
CTBOBATb HE3AMEJUIUTEILHO, ITPOLIECC IV10-
0aJIbHOI'O NOTEIIEHUA MOKHO 3aME/JIUTD
A OCTAHOBUTb.

Beap naxe HE6OMBIIOE YMEHBIIICHHUC
BBIOPOCOB BPEAHBIX I'd30B M 49PO30JIb-
HBIX Y4CTHIL CIIOCOOHO NPHUOCTAHOBUTD
I7106a71bHOE  MOTEIUIEHUE  HAJIOJITO.
OJIHAKO MEXKTYHAPOJHOMY COOOIIECTBY
HE XBATAET MOJUTUYECKON BOIU U JIU-
Jlepa, a Ta Hallys1, KOTOPask HOJAXOAUT Ha
3Ty POJb, NPEANOUYUTIET OCTABATHCS
B CTOPOHE.

AaMUHHCTpanUA npesuaeHTa Jpropa-
JKa Byma rosaraer, 4To npooi1eMoHu 1710~
OaJIbHOTO TMOTEIUICHUSA JIy4lI€ BILIOT-
HYIO 3aHATBCA YEPE3 HECKOJBKO JIET,
NPEJBAPUTEILHO KAK CJIEAyeT IIPOaHa-
JIN3UPOBAB €€ U OLIEHUB, HACKOJIbKO OHA
cepbesHa. M3 Bcex pa3zpabOTaHHBIX IO
CUX IIOP IPOEKTOB, NPUHATBIX MEXIY-

KAYBbl COXKM, MPOAYKTA HEMOAHOTO
CropaHUS AU3EABHOTO TOMAMBA.

HAPOJHBIM COOOHIECTBOM, HAUOOJIEE
MIPUEMJIEMBIM OCTA€TCA KMOTCKNN ITPO-
Tokos. Tem He menee B 2001 r. Benbrit
oM (Bcaeq 3a cenarom CIHIA B 1997 1)
OTBEPI' €T0 KaK Pa3OPUTEIBHBIN C KO-
HOMMHYECKON TOYKU 3pEHHA U HCA/ICK-
BATHBII, C TOYKU 3PCHUS OXPAHBI OKPY-
JKAIOWEN  CPEJBL
MOJIXO/IAIICH AJIBTEPHATHUBbBI AJIMUHHUCT-
panus HE TIPEUIOKIIIA.

JIBa rojaa nasan npesugent CIIA o65-
3aJ1 CTPAHy YMEHBIIUTD BBIOPOCHI Map-

OOHAKO HHKAKOU

HUKOBBIX T'd30B Ha CJAWHUILY BBIITY-
CKAEMOM NPOAYKIMHU Ha 18% B Teuenue
10 ner, 0JlHAKO HE OO'BSICHWII, KAK UMEH-
HO 3TO CAeNaThb. benpiii oM ¢ ropsajgo-
CTBIO 3asBIsACT, 4TO $4,3 Mapza. B 2004 1.
Ha IIPOrPAMMBI IO U3MCHCHUIO KIMMa-
TAa U IEPEXOY HA BOLOPOAHOE TOIUIMBO
BBIJICJICHO, HO HE YKa3bIBACT HUKAKAX
OPHEHTHPOB, IO KOTOPBIM MOXHO
ObUIO Obl CyAUTb 00 3(PPEKTUBHOCTH
IIPOEKTOB.

A MEXJly TEM CYHIECTBYET BIIOJIHE pe-
AJIBHBIN II71aH JercTBUN. COBPEMEHHBIM
TEXHOJIOTUAM NPU HEOOBIINX 3aTPATAX
IO CUJIAM OCTAHOBHUTBH POCT BBIOPOCOB
B aTMOC(hEPY NPOAYKTOB HEMNOJHOIO
CrOpaHus JU3EIbHOTO TOIUINBA. CHIDKE-
HHME UX KOHIIEHTPAIIUH B BO3/IyX€E MOIJIO
OBl IPUBECTU K 60JICE€ MHTEHCUBHOMY
OTPAKEHHUIO COTHEYHOT'O CBETA OT CHEXK-
HOTI'O TIOKPOBA 3€MJIM M MOLUIO 6B HA
TOJIb3Y CEJIbCKOMY XO3AHCTBY M 3710PO-
BBIO BCEX JIIO/ICH HA IIJIAHETE.

Eme 6osee cepbe3nas npobinema —
KOHTPOJIb 3d TAPHUKOBBIMH I'd3aMH, O0-
Pa3yIOmUMHCA B PE3YIBTATE XO3AMCT-
BEHHOM [ICATEILHOCTU YEJIOBEKA, YITIe-
KHACJIBIA T'a3, HUCTOYHUKOM KOTOPOI'O
CJTYKUT CKUT'AHHUE MCKOIIAEMOI'O TOIUIU-
Ba, U XsopdTopyraeposabl. Hakarumsa-
ACh B aTMOC(EPE, OHM BIUAIOT HA 3HEP-
TETUYECKNN OATaHC TUTaHEeThL. KHOTCKNM
MIPOTOKOJI O6pAIiaeT BHUMAaHUE HA 3TOT
BOIIPOC, HO pykoBOACTBO CHIA npesarno-
YUTAET (PUHAHCUPOBATH NPOIPAMMBI 1O
KOHTPOJIIO 3a TAKUMH BPEJHBIMU IIPO-
MBIIIEHHBIMM BEIIECTBAMH, KAK PTYTb.
Ecnm cocpeioToumnTh BCe MPOM3BO/ICTBA,
TaK WIA WUHAYE CBA3AHHBIC CO PTYTHIO,
B HECKOJIBKUX MECTAX, TO 3TO CO3/1aCT
CEPBLE3HYIO YTPO3Y /A 3/I0POBbA KUBY-
LIUX [TOOIU30CTH JIO/EH.

OpHAaKO aIMUHHCTpanusa byma mo-
MPEKHEMY CTOHUT B CTOPOHE OT BCEX
IIPOEKTOB, CBA3AHHBIX C 3AIIUTON OKPY-
JKAIONIEH Ccpe/ipl. Takoe MoIoKEeHueE JIen
HEMb3d NMPU3HATh HOPMAJIbHBIM: CETO/I-
HS BCEM HY)KEH PELIMTENbHBIN JHJED,
CIIOCOOHBIN PEMNUTb IPOOJIEMY ITPOTU-
BOJICHCTBHA N3MEHEHHUIO KIMMaTa. M

B MOpe nagku




a0, 100, 150 NET TOMY HA3AJl

CnAeTHs O NoAnommnenmnte o CAyXM O COMOAETAX o TMBETCKoe YyAO

MIOHb 1954
OMNACHAS BAKLUMHA. Mecsii Ha3a/1, ITOC/Ie HEJIEIbHOT'O CKaH/1a1a
BOKPYI' HOBOF BAKIIMHBI OT IIOJIMOMHEINTA, HAYAJIUCh €€ KINHU-
yeckre ucnpiranyd. Hlymuxy noansan Yonrep Bunaemn (Walter
Winchell), 3aBHUBIINIA IO PAZMO, YTO BAKIIMHA «MOKET ObITb CMEP-
TEJIBHO OITACHOM», TAK KaK B O/IHOI U3 NAPTUI1 ObLT OOHAPYKEH
sknBoU BUpYyc. ITpescrasuren HaimoHanbHOTO (POH/IA IETCKOTO
apaanya, KOTOPBIA IPOBOANUT M (PUHAHCUPYET UCITBITAHUSA, ICHO
JIAJTH TIOHSITh, 9TO KKAsI TAPTHS JIEKAPCTBA TPYDK/IBI TIO/IBEPra-
J1ach 1a6opaTOpHOM rposepke. Kpome Toro, /rxonac Cosnk (Jonas
Salk), cosmaTenp BaKIIMHBL, C/IE/IAJT IIPUBUBKU OOJIEE YeM 4 TBIC.
OATTCOYPICKUX  JIETEN,
U HH Y OIHOT'O U3 HUX HE
HA6II0/1a7I0Ch TOOOYHBIX
3a(ppeKTOoB.

KPEMHUEBAS COAHEYHAS
BATAPES. B nporiom me-
CAAlle CHEMAINCTBI KOM-
nanuu  Bell Telephone
Laboratories IpoeMOH-
CTPUPOBATIM HEOOJIBIITYIO
IJIACTHHY JIETHPOBAHHO-
'O KPEMHUS, IIPEOOPA3Y-
IOIIYIO COJIHEYHBIN CBET
HENOCPE/ICTBEHHO B AJIEK-
TPUYECKYIO 3Hepruto. KIT/T
COTHEYHON 6aTapen Cco-
CTABJISIET OKOJIO 6%, O/1HA-
KO YUYE€HBIE [TOJIATAIOT, 4TO
ee a(pPEKTUBHOCTb MOXK-
HO TIOBBICUTH 1O 10%.
HoBoe yCcTpOMCTBO BPsi/L I 3AMEHHUT NEKTPOCTAHIIMHN (OaTapest
MOIIHOCTBIO 30 MBT 3aHs1a 661 6051€€ 40 ra), HO CHEIUAIUCTI
CUHTAIOT, YTO COJIHEYHBIEC JIEMEHTBI MO’KHO OY/IET HCIIO/Ib30BATh
B Ka4CCTBE HEOHOJIBIIIOIO UCTOYHHKA SHEPIUH, HAIPUMED, I
CENbCKUX TENE(MDOHHBIX CTAHLINM.

MIOHb 1904

BEOABLLON KAHBbOH. BosbIoit kKaHbOH peku Kosopazio B ApH30-
He Oy/1eT OOBSIBIEH HAITMOHAIbHBIM 3aIIOBEHUKOM. JIJIs 3TOTrO
IPYIIIE FOCYAAPCTBEHHBIX MHCIIEKTOPOB, Y2KE OOCIIEAOBABIINX HE-
OOJIBIION YUACTOK NPUJIETAIOIIEN TEPPUTOPHH, TOTPEOYETCSI TOY-
T 1o/, C TOYKH 3pEHUSA I'€OJIOTUU, BOBIION KAHBOH ABJIAECTCA MH-
TEPECHEUIITM OOBEKTOM /I U3y4CHHUS, 4 €TO BEJIMKOJICTTHBIC TIEH-
3QKA IPUBJIEKAIOT TYPUCTOB U JIIOOUTENECH JIMKOM ITPUPO/IBL.

BEAOCUIMEAHAS AKPOBATIKA — BEPAUHCKUM XUT CE30HA, 1904,

ABUALIMOHHBIE UCTIBITAHWS. B KOHIIE TPOIIIOrO I'Ofa JIETATE b~
HBII annapar, n306peTeHHbIN OPBIUIIOM 1 Yrioepom Paiitamy,
OBUT IPO/IEMOHCTPHpPOBAaH B Kurtn-Xok, CeepHas KaposnnHa.
CreyIoIee UCIBITAHUE COCTOSUTOCH 26 Mast 6u3 [ICHTOHA, TIITAT
Oraiio, 1, KaK yTBEP/K/IAIOT 6PAThsI-U300PETATENH, IIPOILIO YCIIET-
Ho. IToner npoBOAMIICA BOGCTAHOBKE IOBBIIIEHHOM CEKPETHOCTH,
HO HEMHOI'OYMCJIEHHbIE CBU/IETEIM PACCKA3A/IN, YTO MAIIMHA, Pa-
30I'HABIINCh, B3MbLIA B BO3/IYX H, TPOJIETEB KOPOTKOE PACCTOSIHUE,
PYyXHyJIa. ABApHs IIPOU3OIIIA U3-3a ITOJIOMKHU GEH3UHOBOIO JIBUT'-
Ten. [Tpy masieHny CJIOMaIMCh ITPOTIEITIEPDI, ¥ TTIOBTOPUTD UCITbI-
TAHUE HE TIPEJICTABIIAETCS
BO3MOKHBIM.

CMEAbIA BEAOCUMEAUCT.
MeprTBas neTisa Ha BEJOCH-
TI€/IE€ CTAJIa HACTOJIBKO I10-
MyJIIPHBIM ATTPAKIIMOHOM,
YTO BEJIOCUIIEIUCTHI  JiC-
MOHCTPHPYIOT PBEHUE, JIO-
CTOMHOE JTy4IIIEro IpuMe-
Henys. Camas MOCIeHAA
HOBUHKA — M300pETCHHE
OEPIMHCKOIO  CMEJIbYaKa
Bérruepa (Bottner), mo-
CTPOMBIIETO KOHCTPYKLIHIO
JIUIS BBITIOJTHEHUST IBOMHOMN
e (em. puc.). YroHnuro-
BOPU, UCITOJIHEHUE TAKOT'O
TPIOKA TPEOyeT JKEIE3HOMN
BBIJICPIKKIL

UIOHb 1854
AKWN. Kodpya Cent-Mnep (Geoffrey Saint-Hilaire) u gpyrue ppan-
LIy3CKUE HATYPAIUCTBI BCEPHES 33/[yMBIBAIOTCSI OO OZJOMAIITHUBA-
HMH SIKOB, KOTOPBIE PAHBIIE ObUIU U3BECTHBI €BPOIIEHIIAM JIMIIIb
KaK OO'bEKT HAyYHOI'O U3ydeHMs. HeIaBHO B TAPIIKCKUIM 30011apK
Jardin des Plantes npyuBe3/I1M HECKOJIBKHUX KHTAUCKHX AKOB, KOTO-
poix XKan-JIyn Bropon (Comte de Buffon) (1707-1788) cunran
OOJIBIIIEH APATOLICHHOCTHIO, YeM Bee 3051010 HoBoro Ceera. Ha Tu-
6ere 1 B KuTae 3T JKUBOTHBIE IEPEBO3AT OOJIBIINE I'PY3bL, 10T
MOJIOKO, IIPEBOCXOJHOE MSICO U MATKYIO TEIUTYIO HIEPCTE. I1oaTO-
My BECbMA JKEIATEIbHO HATYPAIM30BATh AKOB B EBpornie. Mexmy
IPOYNM, TOKOMHBIH topA Jlep6u (Lord Derby) yxe caenain Takyio
TIOIIBITKY, HO TIOTEPIIE/I Hey/ady. M

q B Mupe Hayku
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HOBOGTH W KOMMEHTAPHH

DOHapyMEny

bYPb

Kpucra Bect

KOpOHAPHBIN BEIBPOC MACCHI,
HOBAOACBLUMINCS B OBCEPBATOPUM
SOHO B dpespane 2000 r. (Macka
3QKPLIBAET MPSIMOV COAHEYHbIV CBET;
6eAbIM KPY)KKOM OYEPYEHQ PAHULIA
ConHuQ.)

9PKUW CBET — BOAbLUME NPOBAEMbI
OceHbto 2003 1. B TEYEHME ABYX HE-
AEAb HOBAIOAGAQCH BbICOKASI COA-
HEYHAs1 AKTUMBHOCTb. HanbGoAee cepb-
€3Hble HAPYLUEHUS B DAEKTPOHHbIX
CUCTEMAX ObIAM BbI3BAHBI KOPOHAPHbI-
M BbIBpocamm Mmaccl (KBM).

19 OKTIBPY

Tow BOABLLMX COAHEYHBIX MSITHO OKOA3C-
AVCb OBPALLEHHBIMW B CTOPOHY 3EMAN.
22-23 OKTHBP4

Ha 3emae mpounsoLAa nepsast aAeKT-
POMQArHUTHAS1 ByPs1, BbI3BAHHAST KBM.
28 OKT4BPY

Ha CoAHue 3aMeyeHda MOLLHAS
BCMbILUKA, BTOPAS MO WMHTEHCUBHOCTU
M3 KOTAQ-AMBO HOBAKOACBLLMXCSI,
28-30 OKTIBP4

Brnepsble 6GbIAG OOBSIBAEHA paAANALN-
OHHQISI TPEBOIA AASI ABMAMNACCONKMPOB,
AETSLLWIX HO BbICOTE BoAee 7,5 KM,

29 OKT4IBPY

Havyaaach BTOpPAS reOMArHUTHAS By-
s1, BbI3BAHHAST KBM.

4 HOSBP4

Ha CoAHLEe NPOM30LWAQ CaMAst MOLLL-
HQOSI BCMbILWKA, OAHAKO 3Q CYET BPO-
LLLEHWS1 CBETUAQ €€ N3AYYEHME HE AO-
CTUIAO 3EMAM.

Ha war 6AmKe K NpeACKA3AHUIO

PA3PYLWUTEABHOWN COAHEYHOW QKTUBHOCTW.

19 oxTa6ps 2003 . Ha moBepxHOCTH CON-
HIIA TPOU30IIIA OOJIBbINAs BCIIBIINIKA, [IPH-
BJICKIIIAsl BHUMAHHE YUECHBIX K TPEM KPYII-
HBIM I'PYIIIAM IISITEH, KOTOPBIE B TEYEHHE
MOCJIEAYIOMMUX JBYX HEJENb ITPOU3BEIN
eme 124 scnpimky. Tpy M3 HUX 6bUIH Ca-
MBIMH MOIIHBIMH U3 IO CUX II0P 3aPETHCT-
PUPOBAHHBIX. BEIOPOCHI 37IEKTPOMAarHuT-
HOT'O M3JTy4CHUA CONTPOBOKIATNCD ITOAB-
JIEHUEM I'POMA/IHBIX OOJIAKOB IJIA3MBbL DTH
KOPOHapHbIE BIOPOCH Maccel (KBM) co-
CTOSIT M3 MHJUIMAPJIOB TOHH IPOTOHOB
U 3JIEKTPOHOB BBICOKOW 3HEPTUH. JJOoCTH-
rasg 3eMJIM, OHMU CO3JAIOT MHOKECTBO
npo6seM. [IponuIor OCEHBIO BCIBIIIKK
1 KBM nosnusinn Ha (PyHKIIMOHUPOBA-
Hue 20 CIyTHUKOB U KOCMUYECKUX KOPao-
JIeH (He CYUTas CEKPETHBIX BOEHHBIX all-
ApaTOB), BbI3BAIM OTK/IIOYCHUEC JIMHUI
anexkrponepenad B HIBeniny, 3aCTaBUINA
DeepanbHOE YIPABICHUE IPAKIAHCKON
asraiuu CIIIA BriepBbI€ OObSIBUTD TPEBO-
I'y 11O IOBOJIY BO3MOKHOT'O U30bITOYHOI'O
OOTy4EeHN aBUATIACCAKUPOB.

Panpiie KBM 66110 IPaKTUYECKU HEBO3-
MOKHO NPEACKa3aTh. EC/i O6bI MX MOKHO
ObUIO MPOIHO3UPOBATH C TAKOM JKE TOYHO-
CTBIO, KaK IIOI'O/ly Ha 3aBTPA, TO C IIOMO-
IIBIO OPOUTAIBHBIX U HA3EMHBIX ITPUOO-
POB MOKHO OBLIO OBI OIIPEJEINTD UX PA3-
MEpP ¥ MOMEHT CTOJIKHOBEHMSA C HAIICH
r1aHeTon. CKOpO JaHHASA BO3MOKHOCTD
CTAHET PEATTbHOCTBIO: B IEKAOPE IPOILIO-
'O I'oJ1d UCCJIEZI0BATEN OObABUIIN O IIEP-
BBIX YCIICIITHBIX MCITBITAHUAX alapara So-
lar Mass Ejection Imager (SMEI), KOTOPBIA
CIIOCOOEH CIEAUTD 34 ABIKeHHEM KBM.

3anymeHHbld B aHBape 2003 1., SMEI
00paIaAeTCa BOKPYT 3€MJIN BJJOJIb TEPMU-
HATOPAa, COoBepIast 060poT 3a 101 MuH.
Ha KaX0M BUTKE TPU KaMEPbI (PUKCUPY-

10T U300pakeHue Bcero Heba ¢ ConHIeM
B 1ieHTpe. Ha canMkax KBM BBIIVIIAT KAk
SIPKUE OOJIaKa, OOPA30BAHHBIE PACCESHHbI-
MU 3JIEKTPOHAMH IUIA3MBL

Jpyrue npu6ope! HabmoaeHn: 3a ComH-
LIEM TAKKE MO3BOJIAIOT IIOJTy4aTh M300pa-
skeHust KBM, HO OHM paboTaioT KaKk HEO/I-
BIDKHBIC KAMEPBL JIE/1as1 OIMHOYHbIE CHHM-
ku CosHira. Hanmpumep, cosmannas B NASA
ConHedgHas resmocgeprdeckas obcepsa-
Topus (SOHO) MOXeT ObICTPO 3a(PUKCUPO-
BaTh U3BEPracMbIi U3 ceetriia KBM, HO He
CIIOCOOHA  OTC/ICKUBATH IyTh  OOIaKa.
ITponwon ocenpio SOHO 3aneyatiena jsa
Oonbimx KBM, Hanpas/sIBIIAXCA K 3EMIIE,
HO HE CMOIVIA IPOCJIENTD 34 HUMH U IIPET-
CKa3aTh TOYHOE BPEMSA BCTPEYH C IVTAHETOM.

B ormune or SOHO, SMEI paboTaer Kak
CHUCTEMA KPYITIOCYTOYHOI'O HAGJIONCHUS
U ONPEAETSIET CKOPOCTh, TPAEKTOPHIO
u pazmep KBM, TO3BOJI HALEKHO U TOY-
HO PACCYUTATb MOMEHT CTOJIKHOBEHMSL.
Bpems, 3a KoTOpoe BbIOGPOCHI JOCTUTAIOT
3eMIn, MOXKET 3dHHUMATh OT OJIHOTO /IO
1T JHER. C MOMEHTA 3aIyCKa anmapar
3apurcupoBan Okono 70 KBM.

ITponuIoH OCEHBIO BO BPEMs COTHEYHBIX
Oypb SMEI BrIEpBbIE HOYYJI IIAHC OITPaB-
J1aTh 3aTpadeHHble Ha Hero $10 muH. OKoIo
20 yuenpIx B TedyeHue 20 JIeT 3aHUMAJIHCh
€ro pa3paboTKON NOJ Aruon Mccnenosa-
TEJIbCKOM JIAOOPATOPHUH BOEHHO-BO3/IYIII-
HBIX CHJI Ha BOCHHO-BOBZ/YIIHOM 06a3e
B X3HCKOME, IrTat Maccadycerc. B iekabpe
2003 1. Ha cO6paHNKU AMEPHKAHCKOTO I'€O-
(PU3UYECKOrO COI03a PYKOBOJIUTEIND IIPO-
rpaMmbl SMEI [Txxaner JDKOHCTOH (Janet
Johnston) ¢ ropAOCTBIO 3asIBUIA, YTO aTlNa-
PaT yCIEMIHO OOHAPYKWI [IBA CAMBIX OOJIb-
mnx KBM u3 ocenneti ceprm 3a 21 1 10 ya-
COB JIO KX BCTPEYHU € 3EMJICH.
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MARC TAUSS Photonica

HOBOGTH W KOMMEHTAPHH

K coxaneHuIo, ydeHbI€ y3HAJIU O CITO-
cobHOCTSAX SMEI 06HAPYKHUBATH U OTCJIE-
SKUBaTb KBM TOJIBKO ITOCTIE TOTO, KAK OHH
CTOJIKHYJIUCH € 3emiieit. Certdyac HHgop-
manus ot SMEI nepefaercsl 4epes3 He-
CKOJIBKO HA3E€MHBIX CTAHIIUI CJICKEHUSA
1 JJOCTUTAET X3HCKOMA C 3a/IEPKKONI
B 24 4aca. [l COCTaB/IEHUA CBOEBPEMEH-

HBIX IIPOIHO30B 3TO BPEMSI HYKHO COKPa-
TUTD B 4 pa3za. HEOOXO0AUMO TaKXKE yCO-
BEPIIECHCTBOBATb CUCTEMY C60PA JAHHBIX
U MTOBBICUTb YYBCTBUTEIBHOCTD U U30H-
PATEIBHOCTD AINAPATYPbI, PETUCTPUPY-
romer nanydenue KBM. Torga MOXXHO 6y-
JIET COCTABJIATD IPOIHO3bI B PEKHUME PE-
AJIbHOT'O BpEMEHU. M

sanonta 3801

Yapabs Yomn

Bos6ynurenem Takux 3a6071eBaHNI, KAK KO-
POBbE OEMEHCTBO M CMEPTE/ILHAA HACTIE] -
CTBEHHAs1 GECCOHHMUIIA, SABJIAIOTCS IIPUOHBL
OJIHAKO X CIIOCOGHOCTb IPUHUMATh BTO-
puuHyIO (popMy 1 TOOYKAATh Pyrue Ge-
KU K TPaHC(HOPMALIN HE BCETA IPUBOANT
K HapYHICHUIO (DYHKIIMOHHUPOBAHUS KJIE-
TOK, Ha YTO YKA3bIBAIOT UCC/IEJOBAHMA OeI-
Ka CPEB. DKCNIEPUMEHTBI MOKA3A/IN, YTO
CPEB, HOpMa/ibHaA (PyHKIIUA KOTOPOTO 3a-
KIIOYAETCSI B CUHTESE IPYTUX OEJIKOB B CU-
HAIICax B IPOILIECCE 3aAITOMUHAHMS, O0J1a/1a-
€T 1 A/IBIEPHATUBHOM CTPYKTYPOI, KOTOPAst
TAKKe (PyHKIIMOHAIbHA U CIIOCOOCTBYET M3~
MEHEHUIO (POPMBI IPYTUX 6EJIKOB. [TpHro-
HOIOA06HA Ipupoja CPEB MOXET CHO-
COOCTBOBATH JIOJITOBPEMEHHOMY XPaHE-
HMIO MH(MOPMALINH, TTOCKOJIbKY IPUOHO-
BbIC COCTOSHUSA OOBIMHO CTA0MIIbHBL

bronorngeckas akKTUBHOCTD TAKKE MO-
SKET CTUMYJIMPOBATD MO/IABJIEHUE BOCIIOMU-
HAaHMUII, 4TO CO BpeMeH Pperijia noasepra-
JIOCh COMHEHHUIO. B X0O71€ 9KCIepruMenTa JJo-
OpPOBOJIBLIAM IIPEVIATAIOCH 3AIIOMUHATD
TIaPbI HE CBA3AHHbBIX CMbICJIOM CJIOB, HATIPH-
Mep «Cy/1b6a — TUIOTBA». 3aTEM OHU JIO/IKHBI
OBLIN CTAPaTbCad HE BCIIOMUHATH BTOPOE
CJIOBO, KOI7IA M IIPE/TbABIIAIM IIepBoe. Kak
TOKA3JIA ITOIPOOHBIE UCCIIETOBAHUSA, OTIH-
CaHHBIE B THBAPCKOM HOMEDPE Science, mpyu
YCIICITHOM 326bIBAHUH BTOPOT'O CJIOBA TIPE-
(ppoHTANTBPHAS KOPa aKTHBU3HMPOBAIACH
TOYHO TAK JK€, KK IIPU KOHTPOJIE 32 (PU3U-
YCCKHMMU OBHKCHUAMM. OI[HOBpCMCHHO
CHITKA/IACh AKTUBHOCTH TUTIIIOKAMITA, OTBE-
YAIOMIETO 32 MPOIECChI KDATKOBPEMEHHON
MaMATH. 3HAYUT, €rO (DYHKIIUU TOXKE PETy-
JIMPYIOTCA NPEHPOHTATIBHOM KOPOX. M

B MO3rY MMEETCS 6G1noAormyeckmnin
MEXQHW3M NMOACBAEHNS
BOCMOMWHOHMUIA.

CMPAHHOR BewecTso BokPYT HAC?

AX. MUHKeAb

Monopas ropadas Beenennas 1 CTanku-
BAIOIIMECS HEUTPOHHBIE 3BE3/IbI MOIJIN
BBIOPACHIBATD TAK HA3bIBAEMOE CTPAHHOE
KBAPKOBOE BEMECTBO — OYEHD IJIOTHYIO
CMECh BEPXHHUX, HWJKHUX U CTPAHHBIX
KBAPKOB. CTPAHCTBYIOIINE CTYCTKH 3TON
CyOCTAaHIIMM, €CJIM OHU CYHECTBYIOT,
JIOJKHBI Pa3 B HECKOJILKO JIET IIPOHU3bI-
BATb HAIIy 3EMJIIO U, TOJOOHO KAMHSM,
OPOIIEHHBIM B BOJIY, BBI3BIBATH MEJIKHE

CEMCMHUYECKHUE KOJIEOAHUS HA CBOEM I1y-
TH. TTOCKOJIBKY UX CKOPOCTb HAMHOTO
6O0JIbIlIE CKOPOCTH 3BYKa B IOJ3EMHBIX
TOJIIAX, CEMCMOMETPDI JIOJDKHbBI PETUCT-
PUPOBATH OJHOBPEMEHHOE JPOKAHHE
B/IOJIb BCEX TPAEKTOPUH 3TUX CI'YCTKOB.
Burpop Terummn (Vigdor L. Teplitz) uz
IOKHOIO METOJJUCTCKOI'O YHUBEPCHUTETA
THIATEIBHO NPOAHAIU3UPOBAT CEHCMU-
YeCKUe OTYETHl 32 nepuoj ¢ 1990 no

1993 1. 1 O6GHAPYKUI CEPHIO TOTYKOB, 32-
PErUCTPUPOBAHHBIX B HOsA6pe 1993 T.
1 TIOXOKHX Ha ITOCJIE/ICTBHA IPOJIETA CTY-
CTKa CTPAHHOT'O BEIECTBA. 151 MO TBEP-
JKIEHUS TTOJIYYEHHBIX PE3Y/IBTATOB I10-
TPEOYETCs ONEPATUBHBIN AHATIN3 HOBBIX
CENCMUYECKUX 3aMepoB. [TogpobHOCTN
B Bulletin of the Seismological Society
of America 3a iekabpp 2003 1. |

B MOpe nagku




HOBOCTH H KOMMEHTAPHH

CYMACLLEALLMA MUP
O6GHAOpPY>XeHMEe B MPOLWAOM TOAY
KOpoOBbero 6GeleHcTBa B KaHaae
1 CLUA 03HOMEHOBOAO AGAbHEWLLEE
PACMPOCTPAHEHWE MO MUPY KOPOBb-
en ryéyaton aHuedparonatmm (Kra).
Ecan caydyam 3a6onesaHus B Cesep-
HOM AMEPUKE BbI3BAHbLI TEM XKE LUTAM-
MOM, 4TO U B BpUTaQHWK, TO PUCK BO3-
HUKHOBEHWSI YeAOoBeYeCKo GOpPMbI
KI'2 — pa3HOBNAHOCTU 6OAE3HM KponLL-
GenbATO-5IKOBO — MPEACTOBASETCS
HEBOABLLLNM.

Ao pexkabps 2003 1. B BputarHum
MAEHTNOMUMPOBAHO 180 343 CcAyHas
Kra.

MNMpeAnoAaraeMoe YMCAO CAYHaEB
MPOHNKHOBEHMS1 BO3OYANTEAS B
MULLLEBLIE MPOAYKTHI 1,6 MAH.
3aperncTpPmPOBAHHOE YMCAO
CAYHOEB PO3HOBUAHOCTN BOAE3HM
Kponudpenbata-Slkoba:

B bpuraHum 143
B MUpE 153
YUCAO CTPAH, B KOTOPbIX
3aperncTpupoBaHa KIr'a:

1986T. 1
1990 3
1995t 5
2000 12
2003 . 23

KOAMYeCTBO roBsIAMHBI,
npowsseaeHHon B CLLUA B 2002 .
1,23 MAH. TOHH
2KcnopTtposaHo 13 CLUA
110 TbIC. TOHH
[oAOBOE NOTPEBAEHME TOBSIAMHDI

HO YeAOBEKO 31«kr
AOAS NOTPEBAEHNS B BUAE
dapwa 43,2%

serom Mapull!

YapAabs Yon

Ha BbIBPOC HOTM BNEpEA 3ATPAYNBAETCS

3HAYUTEABHO BOAbLLE SHEPTUN, HEM

CHNTAOAOCDH paHee.

OO6BIYHO NIPU U3YUYEHUU 6ETA OCHOB-
HOE BHUMaHHE OO6PAIAIOT HA BHEII-
HIOIO CTOPOHY €ro MeXaHHMKU. buo-
noru Cesepo-Bocrounoro ynusep-
CHUTETA PELIMIN HEIOCPEACTBEHHO
HMCCJIEOBATH PAOOTY MBIIIII, U3MEPAA
KPOBOTOK B HOTrax necapku Numida
meleagris. Panee npeanoaraaioch,
YTO NPAKTUYECKU BCA IHEPIUsS yXO-
JUT HA IIMTAHUE MBI, OOeCIIeYm-
BAOUINUX YCU/IMC HOTHU, CTOSIH.ICﬁ Ha
3emse (cratudeckas ¢asza). OgHaKo
BBISICHUJIOCH, YTO IPHU [OABHUKXCHUN

HOTHU Briepen ((pasa 6era) 3arpadu-
BA€TCS MOYTH YETBEPTh SHEPTUH, I1O-
CTYHAIOIIEHN B OIMIOPHYIO KOHEYHOCTb.
ITOCKOJIBKY CPENU JIBYHOT'HX CIIPUH-
TEPOB NTHUIIBI CTOSIT HA BTOPOM ME-
CTE IIOCJIE JIIOJEH, YIEHBIE CUNUTAIOT,
91O HOJIY‘-ICHHbIe pﬁByJIbTaTI)I Ba’>XHBbI
AJIs1 IIOHUMAHWA MEXAHHU3MA XO,HI)6BI
U MOT'YT OBITh HCIIOJIb30BAHBI B pea-
OUIUTAITMOHHON MeauliuHe. OTder
(@] HpOBC,[[CHHbIX HNCCIICOOBAHUAX
OIlyOJMKOBAH B SIHBAPCKOM HOMEpE
Science. m

BGE 2a3upos

AX. MUHKeAb

B mouckax NpakTHYHOI'O CIOCo6a
XPaHEHHUA YHCTOTI'O BOJIOPOJHOIO
Tomninsa Benau Mao (Wendy Mao)
n3 YHUKarcKkoro YHHUBCPCHUTETA U €€
orern [3Bua Mao (David Mao) us UH-
crtuTyTa KapHeru cxumMasim KpucTas-
JIBl BOJOPOJAa U BOJABI B ammnapare
C QJIMA3HBIMH HAKOBAJIBbHIMU, OXJId-
KIasd UX JKUJKUM a30TOM. MM yaa-
JIOCh TOJIYINUTH BOJJOPOJHO-BOIHBIN
KJIATPaT — KPUCTAJI, COXPAHSIIOMINI
npu aTMOC(HEPHOM JABICHUHU O
5,3% (IO Macce) COoAEpsKaIErocs
B HEM BOJOPOJA4, KOTOPBIH JIETKO

BBICBOOOJK/A€TCsI NPHU  HArpesa-
HuMd. HanmoMHHM, 4TO COBpEMEH-
HBIC MCTAJUIOTUJPUJHBIC OaTapenu
YACPKUBAIOT JIUIIb 2—3% BOZOPO/A.
IIpyMeHssT CHEUATIbHBIC JOOABKU
U HOAOUpas TEMIEPATYPHBIC PEXU-
MBI U JJABJICHUS, MOKHO ITOBBICUTDb
(P EPEKTUBHOCTD KPHUCTAJUIMYCCKUX
XpaHuauil. Pe3yabrarsl ucciaenoBa-
HUA NOPCACTABJICHBI B SHBAPCKOM
HOMepe XypHana Proceedings of the
National Academy of Science USA. m

8 B Mupe nagko
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NITROCISION

HOBOGTH W KOMMEHTAPHH

KpUO2BHHAA peakn

C1MBEH SwAn

CTDYS'I XNAKOTO A30TA peXKeT N O4MLLLIAET BCe MOAPSIA.

Korzga-To B TE€JIEBU3BMOHHOM Marasu-
HE PEKJIAMHPOBAJIN Yy[0-HOXK, HE HY-
KIAAIOIUNCA B 3aTOYKe. MM KpoMca-
JIM KOHCEPBHBIC 6AHKH, A TTOCJIE 3TOTO
CIIOKOMHO Hape3aau MNOMHJOP Ha
TOHYAHIIIUE JIOMTUKU. HegaBHO WUH-
JKEHEPDBI CKOHCTPYHPOBAJIM aHAJIO-
I'MYHOE IIPOMBINUIEHHOE YCTPOHMCTBO
JUISL PE3KH, B KOTOPOM HUCIIONb3YETCS
CBEPX3BYKOBAA CTPYS JKUJKOI'O a30T4,
HMCITyCKaeMas MO/T BBICOKHUM JIABJICHH-
eM. Nilrojel pexXeT IOYTU BCE: CTAJIb-
HbI€ 6AJIKU, [IEMEHTHBIC OJIOKH, PYJIO-
HbI TKAHH, MACHBIC TYIIIH — U HUKOT/[4
HE TYIUTCA.

Kpuorennas peska 6b11a pazpado-
TaHa B 1990-x rr. B HanmoHaabHOH
NHXXEHEPHOU J1a00paToprun Ai1axo
(INEL), 94TOOBI O6€30T1aCHUTDh IPOILECC
BCKPBITHA €MKOCTEH C TOPIOYUMHU
marepuanamu. Pon VYopuek (Ron
Warnecke), dbrupMbI
TRUtech, 3aHUMAIOIIEICS IE€3AKTHUBA-

HPE3UJEHT

IUEN U JIEMOHTAKEM 3aBOJIOB IO
IIPOU3BOJICTBY SIJIEPHOI'O OPYXKHUSI,
PENII HUCHOJB30BATh TEXHOJIOTHIO
Nitrojet pjst O€30IIACHOMU OYHCTKH
U YTUIHU3ALUN OOOPYJOBAHUS 1O
obpaborke mnyronus. TRUtech npu-
ob6peJia JIULEH3UIO, JopaboTana Ipo-
TOTUI Nitrojet 10 PBIHOYHOI'O MPO-
JyKT4, U VYOPHEK OCHOBAJ HOBYIO
KOMITAaHUIO NitroCision njs ero npo-
JTAKH.

CTpys *KUAKOTO a30Ta, BbIOPAChIBA-
eMasi M3 CIEIUAIBHOIO COIUIA, XO-
pOIIO pEXET MaTepHuas, TaK Kak
CKIDKEHHBIN Ta3, TIPOHUKAS B MCJIb-
YaHIINe TPEUIUHBI, OBICTPO TaM pac-
MIHPAETCA U PA3PBIBAET €TI0 U3HYTPH.
DPPEKTUBHOCTD IIPOILECCA 3ABUCUT
ot pasnenus (o1 400 10 4000 kr/cm?),

Temneparypsl (0T 150°C 7o —179°C)
U pACCTOsAHMUSA /10 Uzjgenus. Ipu Hus-
KOM JJaBJICHUU CTPYysl CUYUIIACT TPY/I-
HOYJAJIIEMBbIC TTOKPBITUA C XPYIIKUX
MOBEPXHOCTEMN JIydlle, 4YeM JIOOO0H
JPYror MUHCTPYMEHT.

Bosiee TOro, KpMOTr€HHBIA HOX HE
CO3/Ia€T OTXOJ/IOB M 3ArPSA3ZHEHUMN.
IIpyu Harpese HETOKCUYHOE CBEPX-
OXJIAKJICHHOE JIE3BUE IIPOCTO pac-
TBOPAETCA B BO3AyXe. BpeHas mblib,
06pa3yIomiascs Npu 3a4UCTKE U PaA3-
pe3aHnn, MOXKET OBbITh y/aJieHa He-
HNOCPEJACTBEHHO C TOYKU KOHTAKTA.

NASA npumensaeTr cucremy Nitrojet
B KocmuueckoMm nenrtpe um. Kenne-
AW 1 IPELM3UOHHOIO yAaJIEHUs
TEMJIO3AIUTHOT'O HOKPBITHSA C BHYT-
PEHHUX TTOBEPXHOCTEN TBEP/OTOII-
JIUBHBIX YCKOPHUTEJEH IaTTIOB.
Boenno-mMopckon GproT uCnonab3yeTr
€e JUIA yJaJeHUs AHTUKOPPO3HOH-
HBIX IOKPBITUN C NaIyd, KHIEH,
AHTEHH M 3aIUTHBIX KOJIIAKOB pa-
fapoB. TexXHOIOrus MCHBITHIBACTCA
TAKXE B a3POKOCMHYECKON IIPO-
MBIIIVIEHHOCTH, B IPOU3BO/CTBE I10-
JIyIPOBOJHUKOB, KPACOK, IOJHYpE-
TAaHOBBIX W3JICIUH W NpU pacda-
COBKE MACA.

la6apuThl MPOMBINIJIEHHON IIepe-
Nitrojet —
1,2Mx1,2Mmx 2,4 M. Ee CTOUMOCTB
Kosiebserca or $200 TwIC. 10 $450
TBIC. B 3dBUCHMOCTH OT MCIIOJIb3ye-

JBUKHOHN YCTAHOBKHU

MOTO JlaBjIcHUA. 1 XOTd OHa KaK MHU-
HUMyM Ha $150 TBIC. JOPOKE OOBIY-
HOI'O BOJOCTPYMHOIO arperara,
paspaboruuku Nitrojel yTBEpKaa-
IOT, YTO T4 CyMMa BIIOJIHE OTIPAB/IbI-
BA€TCA YHHUKAJIbHBIMM BO3MOKHO-

CTAMU yCTPOYICTBA. M

CTPYSI )KMAKOTO asora,
BbIOPACHIBAEMASI MOA BbICOKNM
ACBASHVEM, PEXET TBePAbIN
MOTEPUAA KAK PACKOASHHbIN HOX —
MOCAO, O 3ATEM NCYE3CET B BO3AYXE.

B Mupe Hayku
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CKopumenb-wen

A3BMA Snneaa

DOUBUKA:

CMUCOK MNOXEAAHUN

B crnincke 28 npoektmpyembix HOy4HO-
MCCAEAOBATEABCKMX YCTAOHOBOK AM-
HEWHBIN YCKOPUTEAL HA BCTPEYHbIX
My4YKax 30HMMAET 13- MecTo. Ha nep-
BOM MeCTE CTOUT MPOEKT MEeXAYHO-
POAHOTO TEPMOSIAEPHOrO PeaKTopa
ITER, O HQO BTOPOM — TMIAHTCKAS CUCTE-
MQ AAST HOYYHBIX pacyeTos UlfraScale
Scientific Computing Capability, Ko-
TOPAST AOAKHO YBEAUYUTL BO3MOXKHO-
CTW HAYYHbIX BbliMcAeHur B 100 pas.
Ha TpeTbe MeCTO NPETEHAYIOT YeTbIpE
MPOEKTA: €AMHAST MUCCUS MO U3yde-
HUIO TEMHOW 3HEeprn, WHTEHCUBHbIN
PEHTIEHOBCKNM AQ3ep Linac
Coherent Light Source, yCTOHOBKQ
AASI MOCCOBOTO MPOW3BOACTBA, OMU-
COHUS N MEYEHUST AECSTKOB TbICSY
6EAKOB N YCKOPUTEAb PEAKMX M30TO-
noB. NPYMEYATEABHO, YTO AUHENHbIN
YCKOPUTEAb HO BCTPEYHbIX MY4YKAX MO-
CTOBAEH BbILLE KOHKYPEHTOB, Cpeau
KOTOPbIX YCTOHOBKQO AASl CO3ACQHMS
MYYKOB CYMEPHENTPUHO W MOAEPHW-
31POBAHHBIV BPYKXEBEHCKNN KOAAQW-
AEP PENSITUBUCTCKMUX TSHDKEABIX NOHOB.
Becb cnncok pooctyneH

Ha www.er.doe.gov/Sub/
Facilities_for_future/facilities_future.him

CHEenUaINCTBI 1O (PU3HKE BBICOKUX SHEP-
U JIEJICIOT MEUTY O HOBOM MAIIIMHE — HE-
OBIBAJIOM YCKOPHTENE JJIMHOM B 30 KM,
KOTOPBIF MOMOKET HAUTH OTBETHI HA Ca-
MBI€E BAXKHBIE BOIIPOCHI B (pu3HKe. OIHAKO
€II1e CBEKO BOCIIOMMHAHNE O TUI'AHTCKAX
CYMMaX, IOTPAYEHHBIX Ha CBEPXIIPOBO/IA-
AN YCKOPUTEND Superconducting Super-
collider, KOTOPBII TAK ¥ HE OBUT IIOCTPOCH.
TeMm HE MEHEE CTOPOHHHKU PEATN3ALIN
HOBOT'O MPOEKTA KOJUIARepa HA/IEIOTCs
IIPEO/IONIETh COMHEHMS HAllUM, BBIAJA
HAa MUPOBYIO aPEHY.

TTepBo€ cepbE3HOE OOCYKIECHUE JINHEHI-
HOT'O YCKOPUTEJISL HA BCTPEYHBIX ITyYKaX
cocrosioch B 2001 1. Ha KOH(EPEHITUNT
B CHoymMmacce, mrrat Konopazo. C rex nop
(PUBUKN BCETO MUPA METOJJUYHO PaboTa-
IOT Ha/l MEKAYHAPOJAHOU IIPOIrPAMMOM €I0
cozfanus. HeraBHO MUHHCTP SHEPIETHKA
CHIA Cnencep Aopaxam (Spencer Abra-
ham) Ha3BaI HOCTPOIKY HOBOI'O KOJUTaH-
Jiepa IPUOPHUTETHOM 33/1a4€H Ha OIVbKak-
M€ BA JiecATrIeTA. ECm mpoekT 6yaer
OZI0OPEH, TO MUK €ro (PUHAHCUPOBAHUS
npuaeTca Ha nepuog Mexay 2010 20151
Peub ner 00 yCTaHOBKE, B CO3/IAHUH U 9KC-
IJTyaTalluM KOTOPOH OYJyT y4aCTBOBATH
HECKOJIBKO CTPaH. MaJIoOBEPOATHO, YTOOBI
MPABUTEILCTBO KAKOTO-TO OJIHOTO T'OCY-
JIAPCTBA COITIACHIOCH MOTPATUTH HA €TO
CTPOUTENBCTBO TPpeOyeMble $5—7 MIIP/I.

Hjiest 3aK1I09a€TCs B TOM, YTOObI YCKO-
PATD 3JIEKTPOHBI ¥ TTIO3UTPOHBI B TPYOAX
JUIMHOM 11O 15 KM ¥ CTAJIKUBATD UX B 60Tb-
IIOM JICTEKTOPE. DHEPIUA TAKMX CTOJIKHO-
BEHUI COCTABUT OKOJIO TPUUIMOHA JJIEKT-
pon-Bonsr (1T3B). Boobie rosops, 310
CYHIECTBEHHO MeHblIIe 2 TaB, obecrnieurnpa-
eMbIX B «TeBaTpone» JTabopartopuu dep-
My, ¥ 14 ToB, KoTOpBIE OYyT JOCTUTHYTHI
B cTposmeMcs B CERN BobIoM apOH-
HOM Kojutanzepe (LHC). OgHaKo B HA3BAH-
HBIX YCKOPUTENAX 3(PPEKTUBHBIC 3HAYE-
HHUs OKa3bIBAIOTCA HA MOPAJIOK MEHBIIIE,
TOCKOJIbKY SHEPI U COYIAPAIONIUXCA 9aC-

THLL PACTIPEACIACTCA MEXK/Y COCTABIIAIO-
IIUMHU UX KBapKaMu. Kpome Toro, KOHCT-
PYKIIMA TMHEHHOTO KOJUTaniepa obecte-
9UT OOJIEE BBICOKYIO YACTOTY COY/IAPCHUI.
K TOMYy k€ CITUHBI YACTUI] B €TI0 ITyIKaX Oy-
JIyT IMETB O/IHY U Ty K€ OPUEHTAIINIO, YTO
HEJOCTWXKUMO B «TeBaTpoHe» u LHC. D10
MO3BOJIUT AHAIM3UPOBATDH B3AUMO/ICACT-
BHE YACTHULI C TOPA3/10 O0JIEE BBICOKOI TOY-
HOCTBIO.

MeXayHapOAHBIA YCKOPUTEIb IIO3BO-
JIAT BBIABUTH OCOOEHHOCTH 6030HOB XHIT-
Ca MJIETKHX CYTIEPCUMMETPUYHBIX YACTHLI,
13 KOTOPBIX, BO3MOKHO, COCTOUT TEMHAs
Marepus, T.e. 23% Beenennoii. ITomyygen-
HBIC 3HAHS IOMOT'YT ITPUOTKPBITD TANHBI
JIOTIOJIHUTEIbHBIX U3MEPEHUN U CyIlep-
CTPYH.

TTponubiit pas, Koraa (U3UKA BEIITPOCH-
JIM JIEHBI'Y HA CBEPXIIPOBOJISIIIMI YCKOPH-
Tenb, $2 MIIpA. 6bUIN IOTPEGEHBI B 33TOI-
JIEHHOM BO/IO! TYHHEJIE O] TEXaCCKUMH
npepusiMu. Micropust 6€CC1aBHON KOHYN-
HBI TPAHAMO3HOIO MPOEKTA CTONb 3aITy-
TAHHA, YTO €€ MOKHO Ha3BATb IPOCTHIM
CTEYEHUEM HEOGIATONPUATHBIX OOCTOS-
TEJIBLCTB. By/leM HaZiesaThCs, YTO HAy4YHOE
COOOBIIECTBO U3BJIEKIIO YPOK U3 IIEYATTbHO-
T'O OMBITA.

Kak 1 B cJTygae TEpMOsAIEPHOTIO PEAKTO-
palTER, BEIOOP MECTA [T PEATU3AITAN HO-
BOT'O ITPOEKTA GY/IET OIPE/ICTATHCS TTON-
TUYECKUMU coobpakeHnAMu. Hy a roxa
MNPUXOAUTCS YYUTBIBATH TEXHOJIOTUYE-
CKHME PEKOMEHAINN. [I11 yCKOPpEHNA YaC-
THIL €BPOIIEUIIBI IIPETIArAIOT UCTIOIb30-
BATH CBEPXITPOBOAIINE PE3OHATOPBI, Pa-
O0Taomue Ha HU3KUX PAJUOYACTOTAX,
a crienrancTol u3 CHIA v SToHuM cunTa-
TOT, YTO JTy 41l IPUMEHHTD BLICOKOYACTOT-
HYIO CTPYKTYPY, PYHKIHOHUPYIOILYIO IIPH
KOMHATHOM TeMmneparype. B ceere ncro-
UM I'MTAaHTCKUX YCKOPUTENIEH CIETIATD BbI-
60p MEXIy ABYMs MOJX0/1aMU Oy/IET He-
POCTO. M
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HOBOCTH H KOMMERTAPHH

ryman BOUHBI

Mapk AAneprt

HOMOFYT AU BbICOKOTEXHOAOTMNYHbIE AQTYHMKMN CAOMUTb COIMNMPOTUBAEHNE

MPAKCKMX NAPTUIAH?

AMEPUKAHCKHE U OPHUTAHCKHE BONCKA
B Hpake peryyjspHO HOJBEPIraloTCs
ATAKAM CO CTOPOHBI HaPTU3aH. Pake-
ThI C TEIJIOBbIM HABEJEHHUEM COMBA-
IOT AMEPUKAHCKME BEPTOJIETHI, Ha
MapHipyTax CJI€JOBaHMUs BOMCKOBBIX
KOJIOHH B3PBIBAIOTCA OOMOBI, a 6a3bI
HOJBEPTAIOTCA OOCTPEIAM.

VHpasjaeHHE NEPCHEKTUBHBIX HC-
CJIEAOBAHUN M Pa3pabOTOK MHHM-
crepcrBa 06oponbl CIIA (DARPA)
NPEJIOKAIO Pa3BepHyTh B HMpake
3KCIEPUMEHTAIbHBIE CHCTEMBI, CIIO-
COOHBIE OBICTPO OOHAPYKHUBATH KAK
BPAKECKUX CHANUIIEPOB, TAK U MUHO-
METHBIE pacyeThl. Hanpumep, yriexku-
CJIOTHBIM J1A3€P, KOTOPBIM HAXOIUT
11€J1b, U3MEPSIS IBUSKEHUE YACTHIL I1bI-
JIY, BBI3BAHHOE yJAAPHOIM BOJHOM OT
nynb. Ocenplo 2003 1. gUPEKTOD
DARPA Durtonu ‘Terep (Anthony J.
Tether) oO6BABUI, 4TO JIA3€P, AAlb-
HOCTb JICHCTBHS KOTOPOTO JJOCTUTA-
€T JECSITKOB KHJIOMETPOB, B 2004 .
Oyner ornpasieH B Mpak.

OCHOBY CUCTEMBI, Pa3pabOTaHHON
KoMmnaHueu Mission Research Cor-
poration 1o 3axKasy
COCTABJISIET JOIUIEPOBCKUM JIH/AP,

ITenTarona,

CIIOCOOHBIH HU3MEPATh CKOPOCTH
JBUKEHHUSI OOBEKTOB IPUMEPHO TAK
JKe, KAK ITOJMLENCKUU pagap. IToc-
KOJIBKY JIJIMHA BOJIHBI JIa3€Pa CPaB-
HHUMa C pasMepaMH 4YaCTUIl] NbUIN
(okoso 10 MKM), 4aCTh H3Iy4EHUS
OTpaXkaeTca OT HuxX. Yacrora orpa-
JKEHHOI'O HW3JIy4EHUsI Oy/IeT BBIIIE
4aCTOTHI HAJAIOMIETO, €CJIU YACTHILbI
IbUIX ABUXKYTCA I10 HAIIPABICHUIO
K J1a3€py, U HUXKE, ECJIM OHU OT HET'O

YAAISIOTCS. AHQJIHU3UPYST OTPAXKEH-
HOE H3JIYYEHUE, JIOIUVIEPOBCKUI -
Jap OIIPEAENIET CKOPOCTh BETPA.
OH yKe€ HPUMEHAETCA AJIs1 UCCIENO-
BaHUN aTMoOCdepbl U i OOHAPY-
JKEHUs I'PAJJUEHTOB BETPA M JIPYTHX
TypOYJIEHTHOCTEN BOJU3U aA3PO-
IIOPTOB.

O/IHAKO HEKOTOPBIE BOEHHBIE CIIE-
LHUATUCTBI COMHEBAIOTCS, YTO ITOJ100-
HOE yCTPOHMCTBO CIOCOOHO (PUKCHUPO-
BaTb U OTCJAEXKHBATH IIYJIH, yJapHAs
BOJIHA OT KOTOPBIX Y3KO JIOKAJIU30Ba-
Ha U OYEHb HEJIOJATOBEYHA. /11t OOHA-
PYXE€HMs TIPHU3HAKOB aTMOC(EpPHOM
TYpOYJIEHTHOCTH M OIIPEJENEHUS TPa-
EKTOPUH ITyJIM CUCTEMA JIOJDKHA 6y/IeT
CKAaHHUPOBATh HEOO JIA3EPHBIM JIYUYOM
BO BCEX HalpasieHusAX. K Tomy xe
TPYAHO 6YIET Pa3obpaThCs, KTO CTPE-
JISAJL: BDAXKECKUH CHAMIIED UJIM COJIAAT
COIO3HHUYECKMX BOMCK.

XOTs1 BOEHHBIE PEAKO IOCBUIAIOT
9KCIEPUMEHTAIBHBIE CUCTEMBI B 30-
HBI 60EBBIX JICHCTBUH, IIPE/ICTABUTED
DARPA An Bonkep (Jan Walker) 3ame-
TUA, 910 B 1996 1. B BocHuu 6bLaa
pasBepHyTa JETAIOmAsi CUCTEMA Ha-
omonenust /STARS, a B Apranucrane
B 2001 r. HCTIOB30BAJICA OECIIHIIOT-
HBIH CcaMoJieT-pas3seauuk Global
Hawk. OTHAKO yCIIEXU HOBBIX BOCH-
HBIX TEXHOJIOTMM HE BJOXHOBJIAIOT:
B 1990-X IT. HAZIEXKHOCTb APMEUCKUX
CHCTEM, UCTIBITAHHBIX B 6OEBBIX yCJIO-
BHSX, KaK MPaBUJIO, OKA4A3bIBAJIACH
B/IBOE€ MEHbIIIE TPEOYyEMOM. M

AMEPVIKAHCKWE COANAATHI,
NATPYAVIPYIOLME YAULLBI B UDAKCKMX
rOPOAQX, YSI13BUMbI AASI CHOWMEPOB.

HEBUAWMBIE BPATU

AMEPUKAHCKME BOEHHbIE Y)KE MbITa-
AVICb MPVMEHSITb HOBbIE AQTYUKU AAS
OBHAPY>)KEHWS MPOTUBHUKA. BO Bpewms!
BbETHAMCKOW BOMHbI BBC CLLA cbpo-
CUAVM B AXKYHTAM BAOAbL «Tporbl Xo LLn
MWHGQ», OCHOBHOW AVHUW CHOGXEHMS
ceBepoBbeTHAMCKOM apmumn, 20 TbiC.
MUKPOAQTYMKOB HA 6ATAPENKAOX.
Cencmmnyeckme 1 akyCctmyeckme ceH-
COpPbl AOAXKHBI ObIAM OTCAEXMBATb
ABWDKEHNE BOEHHBIX KOAOHH U mepe-
AQBOTb CUTHOAbBI AAST HOBEAEHMST OOM-
OAPAMPOBLUMKOB HA LeAn. [NpeacTo-
suteAn BBC CLUA yTBEPXKAQAMU, YTO
B XOAE 3TOM onepaumy ObIAU YHUYTO-
XKEHbl AECSITKM ThICSIY  TPY30BUKOB,
HO MO3AHEE BbISICHUAOCH, YTO AQHHbBIE
npeyBeAnyeHbl. o-BUAMMOMY, GOAb-
LWYytlO YOCTb AQTYMKOB BbETHOMLLbI
06e3BPEXMBOAN VAN OBMOHBIBOAU
MPOTMBHNKA, 3AMMUCHIBAST HO MATHUT-
HYIO AEHTY LLIYM rPY30BMIKOB.

B MOpe nagku
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HOBOCTH H KOMMEHTAPHH

GBBN-ceepx3pEaA

Yapab3 Hon

ConHLe

CAMAS] SIPKAYI 3Be3aa LBV 1806-20
B 8 MAH. pa3 6onble COAHLQ.

Cortpyanuxu [Tanomapckon o6cepBaTo-
pHUH OTKPBUIM CAMYIO SIPKYIO 3BE3/Y
Ha He6OCBOzE. VYAANCHHBIM OT HAC
Ha 45 TBIC. CBETOBBIX JIET T'MIaHT LBV
1806-20 nmouru B 40 MJIH. pa3 sip4ye U B
150 pa3 maccusHee CosHIA (TIPEKHUMI
peKkopAcMeH, 3Be3ja Ilucromner, Bcero
B 6 MJIH. pa3 sipue HAIIErO CBETHIIA).
Panblie cC4uTAIOCH, YTO 3BE3/1d HE MO-
JKeT ObITh Tspkesee 120 COHIL, TaK KaK
SIEPHOE TJIAMSI JIOJKHO BbLKEYb U30bI-
TOYHYIO MACCy. [UraHT OKpPyKEH MHO-

JKECTBOM PEJIKUX MATHUTHBIX HEHTPOH-
HbIX 3Be3zl. Ckopee Bcero LBV 1806-20
U €€ HEOOBIYHOE OKPYKEHUE CHPOPMU-
POBAINCH HE TIO]] ICHICTBUEM COOCTBCH-
HOM I'DABUTAITNH, 4 B PE3YJIBTATE B3PbIBA
CBEPXHOBOW, yZIaPHAs BOJHA KOTOPOI'O
pa3apobmIa Ha 3BE3/1bI COCE/IHEE MOJIE-
KyJIIPHOE OOJIAKO. YUYEHBIE NPE/CTABU-
JIU CBOE OTKPBITHE HA SIHBAPCKOM COO-
paHuM AMEPUKAHCKOTO aACTPOHOMHU-
YeCKOoro oob1ecTna. |

NACAPOCM{PAHEHUE eAurenwyEcknx YEPKBE

Poa)kep Aona

CDVHACIMGHTO/\I/BIVI MbITAETCS COXPAHNTb CBOU MO3NUN

AONOAHUTEABHAS AUTEPATYPA:

e Contemporary Evangelicals: Born-
Again and World-Affirming. Mark A.
Shibley in Annals of the American
Academy of Political and Social
Sciences, Vol. 558; July 1998.

» Reviving the Mainline: An Overview
of Clergy Support for Evangelical
Renewal Movements. Jennifer
McKinney and Roger Finke in Journal
for the Scientific Study of Religion, Vol.
41, No. 4; December 2002.

DYyHJAMEHTAJIN3M MPEAICTABIACT COOOU
HEYTO OOJIBIIEE, YEM PEJUIHMO3HOE Te-
4eHUe B nporecTaHTusme. OH BO3HHK
KaK IIPOTUBOBEC B OTBET HA U3MCHEHUA
PENMIHUO3HBIX IIPE/ICTABICHUI, BBI3BAH-
Hele yaenueM Jlapsuna. OCHOBHOE MO~
JIoKEHUE (DYyHAAMEHTANIM3MA — HEIO-
IrpEmMMOCTb bubimmn — 6b110 chopmy-
JupoBaHo B XIX B. Teojoramu IIpuH-
CTOHCKOT'O YHUBEPCUTETA, CTPEMHUBIINA-
MMCSI COXPAHUTD BEPY B OOKECTBEHHOE
MPOMCXOXKEHUE BCETO Cymiero. B oin-
4YMe OT KaJIbBMHM3MA, TPAAUIIUMK KOTO-
pOro OH YHAaC/JIEIOBAI, AMEPHUKAHCKUIA
PYHAAMEHTATA3M MPOTUBOCTOUT HaAy-
Ke. ITocse «06e3bIHbErO IPOLECCa> HaJ,
Ckoricom (Scopes) B 1925 1. (cyneOHbIN
npouecc B T Tenneccu HaJy HIKOJb-
HeIM yuutenaeM /[l CKOocoM, Mu3jaras-
UM, BOIIPEKNA 3dKOHAM HITATA, IBOJIO-

LUOHHYIO Teopuio Y. JJapBuHa, B 4acCT-
HOCTH, YYEHHE O NPOMCXOXKJEHUU Ye-
JIOBEKA, 324 4YTO ObUI IPUT'OBOPEH K
mrpady. — [pum. nep.) OH BCTYINI
B (pa3y CHOKOMHOTO pPa3BUTHUA, HO
C pacnpoCTpaHEHUEM dheMuHn3zMa
B 60—70-X rT. BHOBB Ha6pas cuy. [Toc-
TaHosjeHue BepxosHoro cyzaa CIIA or
1963 r, 3aIIpEiaBIIee OTIIPABICHUE OO-
TFOCJIYKEHUS B T'OCYAAPCTBEHHBIX IIKO-
Jax, 1 oT 1973 1., OTMEHHUBIIIEE 3aKOHbI
06 a60pTax B 46 IITATaX, BHI3BAIN AKTH-
BU3AIMIO CTOPOHHHUKOB JJAHHOI'O PEJIN-
I'MO3HOI'O HATIPABJICHUSL.

B CHIA cynmaMeHTaNIN3M NIPECTaBIIA-
€T COOOHM OIHO M3 OTBETBJIICHUI €BaHIE-
JIN3Ma, K KOTOPOMY TAKKE OTHOCSITCS Xa-
PU3MATUKH U IATUIECATHUKA. HeocTo-
BEPHOCTb CTATUCTHUYECKHUX JAHHBIX HE
MO3BOJIAECT MPOCJIEAUTD 34 €r0 Pacipo-
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HOBOGTH W KOMMEHTAPHH

ObpalleHne
B CBOIO BEPY

EBaHreAnvyeckue uepkeu B CLUA,
MPOLUEHT B3POCAOIO HOCEAEHUS
aN
o
|

borocay»keHue B LLKOAE

HenorpewnmMmocTb BubAmnm

;===\%//§§\§ CTUHHbIE
NOCAEAOBATEAN

«Po>kpeHHble
30HOBO»

€BAHIreAMCTOB

10 .
1970

I
1980

[ [
1990 2000

oA

(DOpMy/\l/IpOBKCI BOMPOCOB: HenorpeLwmmocTb — «BUBANS — 3TO CAOBO boXkne 1 AOAKHA MPUHUMATLCS

BYKBAABHO» (COTACCEH); POXKAEHHBIM 3AHOBO — «MOXELLb AU Tbl CKA3ATb, HTO «OOAMNACS 3AHOBO»

N CASAYELLb EBAHIEALCKOMY YHEHMIO?» (AQ); OBpALLEHNE B CBOKO BEPY — «[TbITAIACS AW Tbl YTBEPAUTD

B KOM-ANGO BEPY B Mncyca Xprncta Kak ceoero cnacutena?» (aa): borocayskenmne — «BepxoBHbIN CyA,

CLUA NOCTAHOBMA, 4TO BACGCTM LUTATOB M OPTraHbl MECTHOTO COMOYMPABAEHMS HE BMPOBE TPEOOBATL

YTEHWUSI MOAUTB U BUBANK B TOCYAQPCTBEHHOM LLIKOAE» (KATErOPUYECKN HE COTAACEH).

crpanennem. Kpome Toro, ynjpaMenTa-
JIMCTBI U €BAHI'€JIUCTBI HE UMEIOT OIIpE/Ie-
JIEHHOW KOH(PECCHOHAJIbHON IPUHA/I-
JIEKHOCTH. TONMbKO 57% I0KHBIX Oarl-
THCTOB OYKBAJIBHO CJICAYIOT CBAIICHHOMY
MHCAHUIO, B TO BpEMs KaK OKOJIO 1/4 my-
x0oBeHCTBA OOGBEIUHEHHOM METOIUCT-
CKOM IIEPKBH, CAMOM KPYIIHOM NPOTEC-
TAHTCKONH OPTaHU3AIU{, MPUHUMAET
y4acTHE B JBMKEHHU 32 OOHOBJICHUE.
Karonuky, oObABUBIIME CECOS XapHU3Ma-
THUKAMH, MOTYT OBITh TAKKE IPUYINCICHBI
K €BAHI'€JINYECKOMY TEYEHUIO.
HccnenoBanus CBUJICTEIBCTBYIOT, YTO
B niocieaaue 25 et 40—50% naceneHus
CIIA B TOHM WX MHOM CTENEHHU COXPa-
HSUIA IPHUBEPKEHHOCTD €BAHTETUCTCKO-
My. YHCIIEHHOCTD K€ UCTUHHBIX IOCIIe-
IOBATENEH COCTaBIASIET OKoIo 20%.
JIONIOIHUTENIBHBIC UCCICOBAHUS TTOKA-
34711, YTO KOJIMYECTBO CTPOI'UX PUBEP-
JKEHIIEB JAHHOI'O TECUCHUS COKPAIIACTCH.

CTOPOHHUKH €BAHTEJTMCTOB CETO/HSA Ma-
JIO 9EM OTIMYAIOTCA OT OOBIKHOBEHHBIX
AMEPHKAHIIEB, OHU CKJIOHHBI MPHU3HATb
PaBEHCTBO MO MOJIOBOMY U HAIIMOHAJIb-
HOMY NPU3HAKY U CTAJIM CIIOKOMHEE OT-
HOCHUTBCS K a00PTaM.

BoITyIOIEe MHEHUE OO YKPEIUIEHHUU
ponu (PyHAAMEHTATN3MA BO BCEM MHUPE
OECIIOYBEHHO: YUYEHBIC HE PACIONATAIOT
JIAHHBIMUA O PaCHPOCTPAHEHHUU ITOTO
TEYECHUSA 33 TIPECTAMU  UYACHUCKO-
XPUCTUAHCKOTO Mupa. PyHmameHTa-
m3M B EBporie ocimabuil CBOM NO3ULIHAMN.
HcxmoueHnue cocrassior [Topryranys u
[Tonpia, T7€ BEPYIOMUX B 6€3yCIOBHYIO
HEIOI'PENINMOCTb bubianu 60mblie, 4eM
B CIJA. B 90-X IT. HM B OJTHOH M3 3aI1ajl-
HBIX CTPAH HE MPOM3ONIIO 3HAYUTEb-
HBIX W3MEHEHMII YHUCJICHHOCTU (DyH/Aa-
MEHTAJIMCTOB, 3a UCKIodeHuem Cesep-
Hou MpnanHjauu, rae MUxX KOJIUYECTBO
YMEHBIIWIOCH C 1/3 10 1/5. W

K ONMPEAEAEHUIO
EBAHFEAUYECKOIO TEYEHUS
MpwBEPXKEHLbI EBAHTEANYECKNX Lep-
KBEW — 3TO Te, KTO «POAWUACS 3AHOBO»
(4epes Bepy YCTAHOBUA HEMOCPEACT-
BEHHYIO CBSI3b C Vncycom Xpuctom),
B ASACQX Bepbl 1 NoBepeHUM 6e30ro-
BOPOYHO PYKOBOACTBYETCS CBSILLEH-
HbIM MUCOHWEM, CBOVM AOATOM CYui-
TOET MNPOMNOBEAOBAHME EBAHreAusl.
YacTb M3 MX YNCAC OTHOCUTCS K yH-
ACMEHTAAVCTAM.

DYHAQMEHTAAUCTBI, KAK Axeppu
Qonsenn (Jerry Falwell), npuaatot
ocoboe 3Ha4YeHe AOrMAaTaM, B YaCT-
HOCTW O 6&3YCAOBHOWM HEMOTPELLNMO-
CTM BubAmn.

NatnaecatHuku, Kak Axmm bakkep
Jim Bakkern) n Axummn Ceorrapt
Jimmy Swaggart), no CBOVM TEOAO-
TMYECKUM N KYABTYPHBIM B3rASIACGM
BAN3KM K GYHAOMEHTOAN3MY, HO OCHO-
BbIBAKOTCS BOAbLLIE HA PEAUTMO3HOM
NPAKTUKE.

Xapusmatmku, Kak a1 PobepTCcoH
(Pat Robertson), onmnpatotcst Ha y4ye-
HME O AYXOBHbBIX AQPOX KAK BAQroaa-
TV, HUCMOCAQHHOW CBBbILLE; HE OTHO-
CAITCS1 K ONPEAEAEHHOM KOHDeccUu.

CTOPOHHMKN  HEOEBOHIeAUYEeCKUX
B3rASIAOB, KAOK Buaam Tpaxem (Billy
Graham), NPUHUMAKOT OCHOBHbIE AOT-
MQTbl KOHCEPBATMBHOIO MPOTECTAH-
TM3MQ, HO OTBEPratloT XKECTKME Mo3u-
umm GYHAOMEHTAAM3MA, YBOASILLINE
B CEKTQHTCTBO.

B MOpe nagku
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HOBOGTH W KOMMEHTAPHH

cHoBA A JIHU

Mapk AAneprt

CMEHA MPUOPUTETOB

MNAaH beaoro AoMa MoCAQTb ACTPOHAB-
TOB HO AYHy YyXXe ydTeH B BloaxkeTe
NASA. B 6amkanive 5 et ByaeT co-
KPALLEHO GUHAHCUPOBOHME MPOrPAM-
Mbl LLIOTTAOB. [peanoyteHne Oyaet
OTAOHO AYHHbBIM 1 MAPCUAHCKUM 6ec-
MUAOTHBIM SKCMEAMLMSIM, A TAIOKE PA3-
PABOTKE HOBBIX KOCMUYECKUX TPAHC-
MOPTHbBIX CUCTEM.

Mporpammel 309IBAEHHbIN
NASA oroaKeT

(MAH. AOAACPOB)
2005r. 2009

Kocmunueckne

YEAHOKM 4319 3030

MccaepoBaHme

AYHbI 70 420

ViccanepoBaHve

Mapca 691 1268

ToOHCNOPTHbIE

CUCTEMBI 689 1863

Korga Lxopmx Bym 3aasui, uro NASA
PacCMaTPUBAET BO3MOKHOCTb BO30OHO-
BreHua K 2020 I MAJIOTHPYEMBIX TTOJIE-
TOB Ha JIyHY, yd€HbI€ PA3JEUINCh HA 1B
jareps. B TO Bpems Kak NPaBUTEIbCTBO
IJIAHUPYET YBEJIUYUTL (PUHAHCUPOBA-
HHE JIYHHBIX 1 MAPCHUAHCKAX MPOTPAMM,
B JIDYTMX HANPAaBICHUAX KOCMMYECKUX
UCCIIEAOBAHNUN YKE OIlyIaeTcs aedu-
1T cpeacTs. CIyCTs BCETO JBa JHSA IOC-
jle  OOHAPOJIOBAHUA  IIPE3UIEHTCKOM
HUHHUIHUATUBBI NASA OO'BSIBUIIO 06 OTMEHE
MOJIETA MATIJIA, SKUAMAXK KOTOPOTO JIOJ-
JKEH OBL1 yCTAHOBUTD HOBBIE TMPOCKOIIH,
AKKYMYJIATOPBI 1 HAy4YHBIE IPUOOPHI HA
KOCMHYECKHI TesecKon «Xao6s». Ecaun
U JaJIblIEe TaK MOUJIET, TO BEAyIas KOC-
MHYECKasd OO6CEPBATOPUA B OIIKANIIINC
TO/IBI BBIMJICT U3 CTPOS, BBIPAOOTAB CBOM
pecypc.

ApMuHuAcTpanusa byma npennoxuia
(PUHAHCUPOBATD UCCIEIOBAHMA JIyHBI 32
CUYET OTKA3a OT MCIIOJb30BAHUA KOCMU-
YEeCKUX YETHOKOB. [IepexXOoaHbIi Iepro
HavyHeTcd B 2010 1 9acTh YETHIPEXMUTI-
JINAPJHOTIO OI0/KETA POrPAMMBI IHATT-
JIOB Oy/IET HalPaB/IEHa Ha CO3/IaHUE HO-
BOT'O KOCMHYECKOT'O KOPabiis, KOTOPBIA
JIOCTABUT ACTPOHABTOB Ha JIyHy. Ye/nHo-
Ku OylyT MCIOJIb30BATBCS TOJBKO IS
MOHTaXa M OOCIYy:KMBAHUS MexIyHa-
poaHON KOCcMUYeCKOM cTanuuu (MKC).

Odpunnanbable npeacTaBuTenn NASA
YTBEPKJAIOT, YTO IMOJIET IMATTIA K TeJIe-
cKoy «Xa606:1» 6bUI OTMEHEH U3 COOOPa-
SKEHHU 6€3011aCHOCTH. YTOOHI HE JIOITyC-
TUTb TIOBTOPEHNS KATACTPODDI, KOTOPAst
npowusonia ¢ «Komrymbueri», Bce 4emHo-
KU TEIEPD JIOMKHBI CTBIKOBATHCA ¢ MKC,
I7IE€ ACTPOHABTHI MOI'YT OOCIEIOBATh UX
U YCTPAHUTDL TIOBPEKACHUA WIH, €CIIA
HaJIO, JOXKAATbCS PUOBITUA CIIACATENb-
HOT'O KOpabis. BMecre ¢ TeM marii, Ha-
NPABIAEMBIA K KOCMHUYECKOMY TEIECKO-
Iy, HE CMOXKET Jao6parbcs Jo MKC.

OJIHAKO OIMH M3 HUHXKEHEPOB NASA, 1o-
JKEJIABIINIT OCTATBCSI HEU3BECTHBIM, CO-
OOIIMII HAM, YTO CYIIECTBYIOT aJIBTEPHa-
THUBHBIE METOJbl PEMOHTA TEJECKOIA
«Xabb6m», oTBEyalomue TPeOOBAHUAM
6€30ITaCHOCTH.

HazeMHBIE TEJIECKOIBI C aaIITHBHBIMU
ONTHUYECKUMH CUCTEMAMH OOECIIEYMBaA-
IOT IIOYTH TAKOE K€ YIVIOBOE Pa3pEIIECHNE,
KaK 1 «Xab0s1», HO BCE JKE YCTYIAIOT EMY
110 CBOMM BO3MOKHOCTsIM. Hanpumep,
C MX IOMOIIIBIO HEBO3MOKHO TOYHO W3-
MEPHUTH OIECK JAJIEKHUX CBEPXHOBBIX THITA
la, KOTOpBIE UCHOB3YIOTCS I TIPOBEP-
KH 34KOHA pacmuypeHus BeenenHon (Cm.
craTbio «OT 3aMEJIEHHST K YCKOPEHHUIO,
«B Mupe Haykm», Ne5, 2004 1).

PasymeeTcss, HOBBII KOCMMHYECKUN
Kypc nipasutenbcTsa CIIA 1o myme cene-
HOJIOI'aM, BE/Ib TI0 OKOHYAHHUH NPOI'PaAM-
MBI «ATIOJIJIOH> MHOI'ME BOIIPOCKI, KACAIO-
uecs 3Bomonuy COTHEYHOM CUCTEMBI,
TAK U OCTATMCh O€3 OTBETOB. B TeueHue
CIEAYIONUX TISITU JIET IUIAHHUPYETCS
BbIEIUTH $1,3 MIJIpJ. HA OPraHU3AIHIO
HENWIOTHPYEMBIX 1OJETOB K JlyHe.
B 2008 1. 6yneT 3anyiieH HOBbBINM HCKYC-
CTBEHHBIN CIyTHUK JIyHbl, a B 2009 1. —
YIIPABIACMBIN ABTOMATHYECKUI MOCA-
JIOYHBIN MOZy/Ib. O6a KOCMUYECKUX all-
11apaTa MOMOTYT IOAIOTOBUTH ITHJIOTU-
pyEMBIE 3aIIyCKM M COOEPYT MHOIO
1IEHHOM MH(OPMALIUH.

B HEKOTOPOM CMBIC/IE YYEHBIE 3HAIOT
0 Mapce 6oibl1e, uem o JIyne. B nocnen-
HHE TOJbl C IOMOIIBIO KOCMMYECKHX
30H/IOB YJJAJIOCh COCTABUTDb JI€TAIbHBIE
TONOI'paUIECKHME M I'€OJOIMYECKHE
KapThl IOBEPXHOCTU KpaCHOM IIaHETHL.
B TO ke Bpems JaHHBIE, IOJIYYEHHBIC
¢ <JIynHOrO paspeguuka» u «Kmemenrn-
Hbl», HEO/IHO3HAYHBI U IIPOTHBOPEYMBEI
(cm. crarpio «Hosas Jlyna», «B mupe nay-
Ki», Ne3, 2004 r). JJocagHble IIPOOETBI
Oyayr 3amonHeHel B 2008 r, Korga Ha
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OKOJIOJIYHHYIO OpOUTY OyIEeT BBIBEJEH
AIMapat, OCHAIIEHHBIN PaJapoM, JIa3ep-
HBIM QJIBTMMETPOM M CHEKTPOrpadom
BBICOKOTO paspemieHust. OJHONH U3 €ro
32/124 CTAHET JIETAIBHOE U3YYEHHUE ITPAK-
TUYECKH HEJOCTYITHBIX JUISI HAOIIONEHUS
¢ 3eM HOJIPHBIX obnactert JIyHbl, 17e
JIYHHAs1 IIbUIb, BO3MOKHO, CKPBIBAET IJIbI-
OBl JIb/IA.

B 2009 r. Ha noBepXHOCTS JIyHBI 6y€T
JIOCTABJIEH ABTOMATUYECKUI CAMOXOJ-

HBIA aNIapaT, aHAJIOTMYHBIN MapCOXO-
nam Spirit 1 Opportunity, KOJIECAIUM
certyac 1o KpacHori mwianere. OCHOBHasA
11eJIb MOJOOHBIX MPOEKTOB — MOJArOTO-
BUTD TOYBY JUIA MOCEAYIOMUX MTIOTH-
pyeMbIxX 3Kcneauuui. OJHOU U3 IJIAB-
337449 CTAHET
BosmoxkHO B OyaymieM ero 6yayT Huc-
I10/Ib30BATH JIJIA OOECIIEYEHHMA SKMITAKA

HBbIX IIOUCK  JIb/Jd.

BOJIOM M TOJIYYCHHS BOJIOPOJHOIO T'O-
PIOYETO ISl PAKETHBIX JIBUTATEIICH.

Ha camoM pgene nyHHas MHULIAATUBA
HOCHT HE COBCEM HAYYHBII XapaKTEep: 1O
OOJBIIOMY CYETy OHa IOCBAIICHA pac-
IIMPEHUIO C(PEPBI TPUCYTCTBUA YEJIOBE-
Ka B KocMoce. OJJHAKO MHOTME KOHI'PEC-
CMEHBI HE YBEPEHEBL, 4TO NASA CMOXET
IOCIATh ACTPOHABTOB Ha JIyHY, y/IOXKUB-
IITHCh B MpeJIaraeMelil 61o/pkeT. IToaTo-
My HEKOTOpPBIE Y4E€HBIE COMHEBAIOTCH,
YTO HAY4YHAs LICHHOCTb IPOI'PAMMBI CO-
M3MEPHUMA C €€ CTOUMOCTBIO. M

BCRPOCCUUCKUN wonrpece spnvei

Cepreun OraHecsH

COBbITUA B UIOHE

03.06-05.06 2004 r.

B arom ropy poccuiickue Bpadm yKe
B OJJMHHAJLIATBIN pa3 COOPaIUCh HA
CBOIO €XETOJHYIO IPO(MECCUOHATBHYIO
BCTPEUY. DTO CTAJIO BO3MOKHBIM OJ1ar0-
Japs yCWINAM MMHMCTEPCTBA 3APABO-
OXPAaHEHUSI U COIUAJIBHOTO Pa3BUTHA
Poccurickont depepaiiuy, MUHHCTEPCT-
Ba IIPOMBIIIUICHHOCTH U 3HEPTI'CTUKH PO,
Poccurickoit Akagemun Hayk, Poccuii-
CKOM AKaJeMUU MEIUIUHCKUX HAYK
1 OO6IIEPOCCUIICKOTO OOIIECTBEHHOI'O
donzia «310poBbe yenosekar. ITomumo
KOH(pPEPEHIUH,
CHMITIO3UYMOB, CEMHUHAPOB, JIUCKYCCHIT

JNOKJIAJIOB, JICKITUH,

B paMKax XI POCCHUIICKOrO HAIIMOHAIb-
HOTI'O KOHI'pecca «4eI0OBEK U JIEKAPCTBO»
MIPOXO/INJIA M CIEHMATIM3UPOBAHHAS BbI-
CTABK4, B KOTOPO! IPUHSIIN yIACTHE BE-
JIyIIIE POCCUHCKUE U 3aPYOEKHBIC (pap-
MAaIreBTHYCCKHAC KOMITAHHU.

HayuHas nmporpamMmma KOHI'pecca OTpa-
3WIa Haubosiee AKTYyaIbHBIC ACIEKTBI
COBPEMEHHOI MeJUIINHBL. OCcO60€ BHU-
MaHHE OBLIO Y/IEJICHO HOBBIM 326071€Ba-
HUSM, B YACTHOCTH ATUITMYHOI ITHEBMO-
Hun. OTAenapHAs [AUCKYCCHS ObLIa
ITOCBSIICHA COBPEMEHHBIM TEXHOJIOIU-
AM OKa3aHUA MEJUIIMHCKOI MOMOIIMN
B OKCTPEMAIbHBIX yca0BUAX. C 60Jb-
UM HMHTEPECOM YYACTHHKU KOHIPECCa

OBCY)XIaIN MOCTACIHUE JIOCTIIKCHUS
pacrnpocTpa-
HEHHBIX HEAYIOB M BOIIPOCHI PAIHO-

B JICYEHUHM Hamboiee
HaJIBHOTO IPHUMEHCHUS JICKAPCTBCHHBIX
CPEJICTB HA OCHOBE ITPHHITUATIOB JI0Ka32a-
TEJILHON MEJUIIMHBI, 4 TAKKE BAKHOCTb
NPpOPWIAKTHUKH 32607I€BAHUH.

I[ToMHUMO OOCYXKIECHUN M JIUCKYCCUM
MPAKTUKYIOMIMM BpadaM ObUIa IIPELIO-
JKEHA OOIMMPHAsT 06PA30BATEIbHAS IIPO-
rpamMma, BKJIIOYAION[as, B YaCTHOCTH,
JIEKIIUH U AaHAJIN3 KIMHUYECKHUX CJTy4aeB.
B atom rosy menukaM BIEpPBBIE ObLIA
IIPE/IOCTABJICHA BO3MOKHOCTD MOJIYIUTh
YV BEAYIIMX KIMHUIIICTOB CTPAHBI KOH-
CYJIBTAlINHU IO UICTOPHUU OOJIE3HU TSKEIO
60JIbHBIX ITAITUEHTOB.

3a BpeMsi CBOET'O CYIIECTBOBAHUS KOH-
I'PECC CTAJI U /11l BPAYECH BCEX CIICITHATb-
HOCTEN, U 11 (PAPMALIEBTOB HACTOSIIEH
LIKOJIOH, IMO3BOJIIOMIEN MM IMOJIYYUTh
HOBYIO MH(POPMAITHIO, TTIOBBICHTD KBAJIN-
(pUKALNIO, OOMEHATHCS OIBITOM C KOJI-
seramu.  ITogoGHBIE cro-
COOCTBYIOT HE TOJBKO TIOBBIIMICHHUIO
IPO(ECCUOHATBHOIO yPOBHS CICITHA-
JINCTOB, HO W, HECOMHEHHO, TTOMOTaIOT

BCTPEYU

YIIYYHINTh KA4E€CTBO OTEUYECTBEHHOI Me-
JTALTUHBL W

MeXXAYHOPOAHAST HOYYHOS!
KOHbepeHUMs «[YMAHM3M KaK
TeopPEeTNYEeCKas 1 NPAKTNYECKAS!
npobaema XXI Beka: puarocopckme,
COUMOAbHbIE, BKOHOMUYECKME

U NOAUTUHECKME ACTMEKTbI»

Prb, Mocksa

08.06-11.06 2004 r.
HeaeAs! BBICOKMX TEXHOAOTUN
B CaHkT-lNeTtepbypre

09.06 2004 r.

CeMUHap «9KCNepTHbIE OLEHKMN

U OHOAM3 AQHHBIX», PYKOBOAUTEAM
O.T. Aneckepos, KO.B. CUAEABHMKOB.
MHCTUTYT npo6Aem ynpasAaeHus PAH,
Mocksa

10.06 2004 r.

CeMUHaP «BUOMOAUTUKOD,
pykoBoanTeAn M.B. Tyces,
A.B. OAeCKMH.

Buodak Mr'Y, Mockea

10.06-16.06 2004 .

VI MeXayHApOAHOS KOHPEPEHLWS
«BepOosITHOCTHbIE METOABI

B AVCKPETHOW MATEMATUKE?
MNeTpo3aBoACK

B MOpe nagku
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KapuHa TusaHoBa

Kro0 Takoit marematuk? 1o onpeeneHuio
CIPaBOYHMKA «<MaTeMaTuku Poccum», 310
YEeJIOBEK, OITyOJIMKOBABIIIUI HE MEHEE [IBYX
MAaTEPUAIOB B CEPHE3HBIX CITEITUATA3UPO-
BAHHDIX M3[JAHUAX, TO ECTH TOT, KTO ITUIIET
W YATAET O MATEMATHKE.

Eme HeCKONbKO JIET HA3a/] U3/1aBa/IOCh
HEMAJIO UHTEPECHOM U ITO3HABATEIBHOM
MaTEMATUYECKON JTIATEPATYPBL. Cerognsa
MOAOOHBIE KHUTU CTAJIA UyThb JIX HE OMO-
JINOTPAPUIECKOI PEAKOCTBIO. Brbnnore-
KU 9y/IOM COXPAHAIOT CTAPbIE OK3EMIUIAPHI,
HO HE MOTYT c€0€ IO3BOIUTB IPUOOPECTH
COBPEMEHHYIO HAYYHYIO TUTepPaTypy. IIpu-
YEM YEM JIAJIBIIE OT CTOIMIIBL, TEM IENIO O0-
CTOMT Xyske. HO KOImMuecTBO MozeH, yBIie-
KaIOIIUXCsl MATEMATUKOH, HE YMEHbIIIACT-
c4. M Ha IOMOI1Ib UM IIPUXOAUT MHTEPHET.

B poccnrickom punmmane cucrembl Math-
Net cobpaHa o6mMpHast 6232 JAHHBIX KAK
00 OPraHU3AlIEIX, TAK M 06 OTEYECTBEHHBIX
MaTEeMaTHKaX U UX paboTrax. Ha o1HOM 13
ATPEJILCKUX 3aCE/TAHNNA CEKITUN MATEMATH-
KM MOCKOBCKOTI'O JIoOMa y4€HBIX JIOLICHT Ka-
deapsr BeICIICH MaTeMaTuKu MOTU
C.I1. KOHOBAJIOB ITPOBEJT BUPTYAJIbHYIO 9KC-
KyPCHIO IO CaNTaM, COAEPKAIIUM HH(OP-

MAalMIO O MAaTEMATUYECKOH JIMTEPATYPE.
HarprimMep, BBIACHUTD, €CTh JIM HY;KHAS KHU-
ra B 6UOIMOTEKE MAaTEMATHYECKOI'O UHCTH-
Tyra M. BA. CTeKIoBa, MOKHO B 37IEKTPOH-
HOM KATaJIOre HA carTe uHCTUTYyTA. Ha cep-
BEPE M3/IATEILCKOIO CEKTOPA OT/IE/IEHHS
MaTeMaTU4eCKnX Hayk PAH B TO/THOM O6b-
€MeE IPE/ICTAB/IEHBI ITyOJIMKALIN 32 TTOCIE]]-
HCC ACCATWICTHUC TIATU CAMbBIX KPYITHBIX
MaTEMATUYECKUX JKypHAIOB. ITo crioBam
KoHoBasioBa, JIOCTYII K CAlTy OECTUIATHBIM,
a B OyJymieM IUIAHUPYETCA CO3AATDH YIS
3aPETUCTPUPOBAHHDBIX MTOJIL30BATEICH 32-
KPBITYIO CHCTEMY IEPENNUCKU, KOTOPAs
OI'PAZIUT UX OT BE37ICCYINEro SPAMa.

Ha caire, mMeHyeMOM Ha >XKaproHe
MOJIb30BATEIICH «CBAJIKOH», (PU3UKHK U Ma-
TEMATUKH UMEIOT BO3MOKHOCTD PAa3MeC-
TUTh CBOU HAy4YHBbIE PAOOTHI, KOTOPHIE,
MPAaB/IA, HE PEAKTUPYIOTCS M HE PELIEH3U-
pytorcs. [ToaToMy OTHOIIEHUE CIIENUATIH-
CTOB K COIEPKMMOMY «CBAJIKM» HEO/IHO-
3HAYHOE: HAPSA/Ty C MHTEPECHBIMU MATEPU-
JIAMU TaM Macca 6ECIIONe3HON U 6€3/10-
Ka3aTEIbHON MH(MOPMAITHN.

Bropas gacTe 3acepanus 6bu1a TOCBSA-
II[EHA ITPOEKTY «DJIEKTPOHHASA OUOIMOTE-

Ka». B ero pamkax, B 4aCTHOCTH, CO3/JaHa
3JIEKTPOHHASI BEPCUSI U3BECTHOI'O MATEMA-
TUYECKOTO KypHana «<KBaHT». CerogHs ero
THPAXK COCTABJLIET 4,5 THIC. 9K3EMIULIPOB,
XOTs B IIOPY €I'0 PACLBETA B KOHILIE 70-X IT.
a1a nudpa gocrurana 300 Teic. OyeHb
BAXKHO, YTO ANEKTPOHHOE U3/IaHue «KBaH-
Ta» COIEP’KUT ITOJTHOE COOPAHUE HOMEPOB
JKYPHAJIA 32 BCE TOJIBI ETO CYLIECTBOBAHUSL.
Pabora Haz carrtoMm, B KOTOPOM 30 ThIC.
CTPaHMII, TPOJOJLKACTCS.

B anexrponHOM 6U6IMOTEKE NPECTAB-
JIEHBI U JIPYT'HE MATEMATHYECKUE JKYPHA-
JIBI, 4 TAKOKE KIACCHYECKUE KHUTU U3 CEPUN
JlomynsapHasi MaTEMATHKA», KOTOPBIE,
KCTATH, HE BCETJA MO>KHO HANUTH B OObIY-
HOI1 6ubnuoTeke. Ha caifre ectb HacToOs-
L[HE PAPUTETDI, TAKUE KaK «APHU(PMETHKA>
Marnurikoro. IIpasza, 310 He OpUTUHAIb-
HOE U3/JAHHE, A PENIPUHT, IEPEN3/IaHHbII
r-HOM BapanosbiM B 1914 1. Takas KHUIa
JIIO6OTIBITHA HE TOJIBKO C IMTPAKTHYECKOH,
HO 1 C ICTOPHUYECKON TOYKH 3PEHUS: JTIO-
OUTEISIM TOYHBIX HAYK HABEPHsKA Oy/leT
UHTEPECHO Y3HATB, C YETO HAUYMHAIACh Ma-
TEMATHUKA, KAKUM OOPA30M IIPOXOIHUIIO
ob6yuenue B XVIII-XIX BB. B

HOBURKI megnumackora poimka

Ceprein ®epopos

C 19 1o 23 anpena B «DKCHOLEHTPE» IIPO-
IITa MEXKAYHAPOIHAS BBICTABKA «MeaTex-
HUKa-2004», B KOTOPO¥ IIPUHSIINA y4aCTHE
oxos10 100 ¢pupm n3 7 crpan, nprdem 90 —
13 Poccrn. Y4aCTHUKU SKCITO3ULIMA TTPOJE-
MOHCTPHPOBAJIN BCEBO3MOKHBIE ME/H-
LIMHCKME UHCTPYMEHTBI M IPHUOOPDL, 3JIEK-
TPOCTUMYJIATOPBI, ANIAPATYPY Il KIIMHU-
KO-ZIMarHOCTHYECKUX, CAHUTAPHO-3MNJIEC-
MHOJIOTMUECKUX CITYZKO, TPOTESBL, KOPCETBI,

OAHIAKY, CJTYXOBBIC ATIIIAPAThI, OYKH, JIMH-
3bl, CTOMATOJIOTTYECKOE OOOPY/IOBAHHE, JIC-
KapCTBEHHBIE ITPENapaThl. bbUIH IPE/ICTaB-
JICHBI HOBEHIINE Pa3pabOTKU I IIPO-
BEJICHUA KOMITBIOTEPHOU TOMOTpadun,
(PYHKIIMOHAIbHBIX UCCIIEIOBAHNUI CEpiey-
HO-COCY/IMCTOM CUCTEMbIL; DEHTTEHOPA/INO-
M30TOIHBIE 1 YJIBIPA3BYKOBbIC ITPUOOPHI,
arnmaparypa U MHCTPYMEHTBI /I KapAUO-
XHUPYPIUH, BDEMEHHOT'O 3aMEIIEHUs (DYHK-

LU OPraHOB, AJIEKTPOMETUIIMHCKHUE TIPU-
OOpPBI U MHCTPYMEHTBI /151 JMaTHOCTUKH
U JIeYeHMs 3a0071€BaHNUI HEPBHOU CUCTE-
MBI, TUIIEPOAPUUIECKOE, (PU3UOTEPATIEBTH-
YECKOE, SHIOCKOITMUYECKOE U O(PTATBMOJIO-
I'MYECKOE OOOPYAOBAHUE. B paMKaX BBICTAB-
KM paboTaIN /IBA TEMATUYECKUX CAJIOHA:
«MeauHCKas mebenb> 1 «Crieruaan3m-
POBAHHOE M CAHATOPHO-O3/JOPOBUTE/ILHOE
JieyeHue>. |
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HBOENA unooPMAUHOHHLIX TEXROROTHi

depop Kanuua

26 anpesst 2004 1. B «DKCIOLEHTPE» OT-
KpbUIACH 15-51 MEK/IyHAPO/IHASI BBICTABKA
«Hepenss MHMOPMAIIMOHHBIX TEXHOJO-
ruti» /IT-Week 2004», KoTOpast O6bEINHN-
JIa  YETBIPE TEMATHYECKUX 3KCIIO3M-
uun: Personal Computing Expo, Hard-
ware & Peripherals Expo, Software Expo,
CAD/CAM/CAE. B paMKax MEPOIPHUATHSI
COCTOSUIACH TAKXKE 4-1 MEXIyHAPOJHAsS
KOoH(pepeHtma Business Russia 2004,
MOCBAIEHHAs MCIIOIb30BAHMIO MHMOP-
MAaIIMOHHBIX TEXHOJIOTHI B YIIDABIEHUH
rOCyZAPCTBOM, OOPA30BAHUHN, ABTOMATU-
3aIUU OM3HEC-TIPOLIECCOB U PA3BUTHH
3JIEKTPOHHOM KOMMEPITHH.

Ha BpICTaBKE OBLIN IIPE/ICTABICHBI
180 xommanmit u3 20 crpan. Cpean yda-
CTHUKOB — Microsoft, IBM, Gillette Group,
Verysell, Roberison & Blums, AKb «Onek-
TPOHUKA>, «<M.Buzieo», «Promo.ru», «Mapker-
Busno», «Apre3no». Onu NpoaeMOHCTPHUPO-
BT HOBEHIIIHE OOPA3LIbI CBOCH MPOYKIUH,
IIEPCIIEKTHBHBIC MOJIC/TH Y KOHCTPYKTHBHBIC
PEIICHIS. DTO HOBBIE TUITBI CIIPABOYHO-TIO-
HCKOBBIX TIOPTAJIOB, Pa3paboTKi NH(POPMA-
LIMOHHBIX CPE/] B PAMKAX IIPOTPAMMBI «DJICK-
TpoHHas Poccrst», CUCTEM YIIPaBICHUs I
PAa3IMIHBIX Chep eI TEIBHOCTH.

DKCIIOHATBI BBICTABKH CBUICTCIBCTBY-
IOT, YTO CET'O/IHS MH(POPMAITNOHHBIC TEX-

HOJIOTHMH ITPOYHO BOIUIA B MPOMECCHO-
HAJIbHYIO JICATCIIbHOCTD, OBIT U JIOCyT COB-
PEMEHHOIO 4enoBeka. KoMIbloTepHas
TEXHMUKA CTAJIA MOIIHBIM KATAIN3aTOPOM
HAYYHO-TEXHUYECKOTO M COLMATIBHOI'O
IIPOrpecca, OHA PACHIUPAET UHTEIUICKTY-
JIbHBIE BO3MOKHOCTH uesioBeKa XXI Bexa.
CHeLII/IZUII/ISI/IpOBQ.HHaﬂ CXKEro/iHasi BbI-
craBKa «Hegena nH(pOPMAITMOHHBIX TEX-
HOJIOTHM» CIIOCOOCTBYET YCTAHOBJICHUIO
U PACHIUPEHUIO KOHTAKTOB U B3aMOBbI-
T'OJIHOT'O COTPYHUYECTBA ITPOU3BO/IATE-
JIEH, TAPTHEPOB, 31KA34MKOB U IIOTPEOUTE-
JIEW KaK HA POCCUFICKOM, TaK ¥ Ha MEK/Ty-
HAPOAHOM KOMITBIOTEPHOM PBIHKE. M

soeead cucrema LU LLB20

KapwvHa TusaHoBO

B cepennne XX Beka HaM Ka3ajloCh, YTO
€II1€ HECKOJIBKO JIECATUICTUHN — U CAMYIO
TKEITYIO PAa0OTY BMECTO HAC OY/IyT BBIITOJI-
HATb PO60THL HO ITOKA OHU 3AMEHM/IHN Ye-
JIOBEKA JIHIIb B HEKOTOPBIX O6JIACTSAX.
O4eHb yCHEMHO POOOTHI UCIOIb3YIOTCH,
B 4aCTHOCTH, B apmuu. Hanipumep, B CIITA
paspabartbiBacTca mporpamma «boesas cu-
cTeMa OyAyIIEro», B PAMKAX KOTOPOMU 34-
KJIIOYEH KOHTPAKT C KOMIAHUEN IRobot,
BXOJISIIIICH B TJIABHBIM HHBECTHUIIMOHHBIN
poeKT Acer Inc, Ha pa3padOTKy MaJIbIX
6ECITMIOTHBIX HA3EMHBIX CPEACTB Iepe-
JIBHoKEHUSL. CTOMMOCTb KOHTPAKTA COCTAB-
sser $32 M.

HazemHbIe pOOOTHI — JINIIB O/INH M3 BO-
CEMHA/IIIATU KOMIIOHEHTOB HOBO CUCTE-
MBI, B KOTOPYIO BKJIIOUYEHBI KK JICCAHTHBIE
CaMOJIETBI U CAMOXO/IHAS APTUIITICPHA, TAK

1 6ECITUIOTHBIC HA3EMHBIE CPEJICTBA IIEpe-
JIBDKCHUSL M CJIO)KHBIE CEHCOPHBIC YCT-
poricTBa. TeXHOJIOrM4YeCKHUE HOBUHKH,
HCIIOJIb3YEMBIE B BOOPYKEHHBIX CUJIAX, Oy-
JIyT TIPEZIOCTABIISITE BOEHHBIM ITOJ]POGHOE
OIMCAHUE U JICTAIbHOE H300PAKEHHE
JanamagTa, 0CO6EHHO B TPYIHOJOCTYII-
HBIX 1 OIIACHBIX MECTaX. B COBpEMEHHBIX
OOEBBIX YCJIOBUAX HOBOE ITOKOJIEHHE PO-
OOTOB JIOJDKHO CTATh /1711 KOMAH/IOBAHUS
«[J1A3aAMU» U «YIIIAMU», BEYITUMH HAOJIIO-
JIEHHE U NPAMYIO TPAHC/ALMIO C MECTa
Pa3BE/IKM U CBOEBPEMEHHO MPEYTIPEK/IA-
IOIITUMU O HAJIBUTAIOIICHCS OTTACHOCTH.

B nmepcnektuse rmmaHupyeTcs o6beau-
HHUTb HOBBIX POOOTOB B €/IMHYIO CUCTEMY,
CITIOCOOHYIO TOJIHOCTBIO 3aMEHUTD HEKO-
TOPBIE BUJIBI TSDKEJIBIX TAHKOB U JIPYTUX
CPECTB EPEIBIKCHYA. M

CAEAYIOLLWN LLAT B TOKTUKE
BEAEHWSI BOVHBbI.

B MOpe nagku
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HOBOGTH W KOMMEHTAPHH

NPO0NEMBI npenTPHARMATERLCTEA

depop Kanuua

KoMy BbIrOJJHO, YTOOBI IPEATIPUHUMATEID
HCHIBITBIBAT CTBIJL U CTPAX 34 CBOIO JIeA-
TEIBHOCTD? JJOJDKEH JIM POCCUHCKUI KOM-
MEPCAHT JIONIOJIHATEIBHO IJIATUTD OOIIE-
CTBY 3a IIPABO 3aHMMATbCA OHU3HECOM?
CyIIeCTBYET JIM IPABOC/IABHAA TUKA IIPE/I-
NIPUHUMATEIBCTBA? DTH U MHOTUE JIPYTHE
BOMPOCHI PACCMATPUBAIUCL HA 3aCEAa-
HUM HUKHUTCKOTO KI1y6a, COCTOSIBIIEMCS
31 mapra B KoH(pepeHI-3a1e MMBB. B 06-
CYKJEHUN IPUHSIM Y9aCTHE IPEJCTABU-
TEJIN TOCYJAPCTBEHHBIX W IIPABUTE/ILCT-
BEHHBIX CTPYKTYD, JEIyTaThl [OCAyMBbl,
Y4€EHBIE, TPETPUHHUMATEITHN, JKYPHATACTBL
OTKphIBaa 3acefanue, npesngeHT Hu-
KuTCKOrO K1y6a CIT. Karmmiga otMeTi, 9to
JaHHAas TemMa He HoBa. Eme 35 jier Hasaj
B cTaThe «KaK 06eCreunTs pOCT HAIIEH Ha-
YYHO-TEXHUYECKOI KYJIBTYyPbI>» AKaJIEMUK
ITJI. Karia macast: «IIpu 06CysK1eHnN BO-
IIPOCOB O BHEJPEHUH HOBOHN TEXHHUKH
U JOCTIDKEHUM HAYKU B HAPOAHOE X035 -
CTBO OOHAPYKUBAETCH, YTO, XOTA YPOBEHDb
HAIIEH HAYKH U TEXHUKU BBICOKHH 1 32/1€J1
JIOCTHKEHU JJ11 OCBOCHUS OOJIBITION, CaM
IPOLECC BHEAPEHUS HOBOU TEXHUKUA
1 TEXHOJIOTMH MJIET 3HAYWTENIBHO MEJI-
JIEHHEE, YEM B KAITUTAIMCTUYECKHX CTPA-
Hax». K coxaneHuio, u cerojns, Korjaa
CTpaHa U MHUpP MPETEPIIEIN CEPLE3HbIC
NPeOO6PA3ZOBAHMS, STH BOIIPOCHI TAK U HE
pelIeHbl. B HEKOTOPOM CMBIC/IE OHU BCTA-
JI JJKe 60J1eE OCTPO, YeM OBLIIO PaHBIIIE.
VYaCTHHUKM 32C€aHNsA TOMIBITAIUCH Pa-
3006paThCA B IPUYNHAX CKENTUYECKOTO OT-
HOIIEHNA K 9aCTHOMY IPEAIPHUHUMATETb-
CTBY CO CTOPOHBI OOIIECTBEHHOI'O MHEHHSL.
B uacrHocty, pykosoguress JlenaprameH-
T4 IOJINTOJIOTMYECKHX Tporpamm LenTpa
MOJIATUYECKUX TEXHONOTHH AFO. 3y/11H OT-
METWJL, YTO TOYKA 3PEHUA HA 3TOT BU/I JICA-
TEJILHOCTU 34 TTOCIEJHEE BPEMS HEOTHO-
KPaTHO MEHA/IACH. EC/IM B IOCTIIEPECTPOEY-
HBIF TIEPUOJ], MHOTO I'OBOPHJIOCH O 6OJIb-
IIIOM MOTEHITHA/IE HAIIHX ITPEIPUHUMATE-
JIEI M1 O TOM, YTO IMEHHO UM NPUHAJYICKUAT

Oy/ylee, TO B IOC/IEHUE T'O/Ibl YKOPEHM-
JIOCh MHEHHE, YTO OOIIECTBEHHOCTDh Ha-
CTPOEHA MPOTHUB IIPEJIIPHUHUMATEILCTBA
U1 HE CTOUT CBA3BIBATH C HUM CBOW HA/ICK/IBL.
3amecruresns Jupekropa Macruryra dejie-
pamusma C.b. KoBasib mombITanach oobsac-
HHUTHb HETATHUBHOC OTHOIIICHHEC K 6I/ISHCCY
BJIMSHUEM IIPABOC/IABHSA, KOTOPOE ITPOITO-
BEJyeT OEAHOCTD M HECTSKATEILCTBO. Of1-
HAKO, KAK U3BECTHO, B EBporie penmmrnos-
HbIE BEPOBAHMA HU B KOEH MEPE HE MEIITAIOT
NIPOLBETAHMIO 6M3HECA. [10 MHEHMIO IV1aB-
HOT'O PEIAKTOPa XKypHas1a «HICKyCcCTBO K-
HO» [1.5. IOHAypeEst, OTPULIATEIbHBIN O0Pa3
OM3HECA BO MHOTOM COZ/IAETCS CPEACTBAMH
MaCCOBOHM MH(POPMALIMH, I7IE C CEPEMHBI
90-X rofIOB CYIIECTBYET HEKMEI HETITIACHBIA
3alpeT Ha [O3UTHBHYIO MH(MOPMAITHIO.
34 3TUM, KaK OH CYATAECT, CTOUT UCTUHHOE
OTHOUIEHHE OIOPOKPATUM K OU3HECY.
Orcyrersue nosutnsa B CMHU ceppe3no
BPEIUT UMH/IKY CTPAHbI B I7IA3aX BCETO MM-
pa. [ToaToMy HEOOXOMO ITPEOCTABIATD
JIOCTOBEPHYIO IMTOJIOKATEIBHYIO MH(POPMa-
IUIO O JIOCTWKEHUAX OTEYECTBEHHOM KO-
HOMUKH ¥ HAYKW. HavaIbHUK YIIDABICHS
10 CBA3AM C OOLIECTBEHHOCTBIO KOMITAHHUH
«Hnreppoc» KIL Enuzapos oTMETHIL, YTO
B Hacrostiee BpeMsi B CMY OTCyTCTByeT Ka-
KaAg-TMOO CTPATErHs MO3UITMOHUPOBAHNA
NPEATIPUHUMATENLCTBA. 1 9TO He Cry4dan-
HO. TTOKa OTHOIIEHNs B/IACTH M OM3HECa HE
O(pOPMIIEHBI B BU/IE 3AKOHA, 3AIUIIAIONIE-
'O OT IIepe/Iesia COOCTBEHHOCTH, Y KPYITHO-
ro 6U3HECA HET HUKAKOTO MHTEPECa K CO3-
JIAHUIO CBOET'O MOJIOKUTENIBHOIO 06pa3a
B OOLIECTBEHHOM CO3HAHUM.

OJHAKO MOCTENEHHO NPUXOJUT U IO~
HUMaHHE TOI'O, YTO 6€3 NPEeAIPUHUMA-
TEJIbCTBA HECBO3MOKXHO HHU COBPECMCHHOC
OOIIECTBO, HU AKTUBHOE PA3BUTUC SKOHO-
MMKH CTPAHBL DBOJIOIIMOHUPYET B JTyd-
LIyI0 CTOPOHY IIPEACTABIEHUE O CAMOM
durype npeanpuHUMaTENs], OPraHU3ATO-
Pa, PyKOBOJIUTEJIA, XO34MHA, 3aUHTEPECO-
BAHHOTIO B yCIIeXe CBoero Jena. Jemyrar Io-

caympl O.IL IMuTprEeBa OTMETHIIA, 9TO OT-
HOIIEHUE K TPEAIPUHUMATEIbCTBY U3ME-
HUJIOCH ITOCIE fecponra 1998 1. JIrogu no-
HSUJTH, YTO KOMMEPCAHT HE SKCIUTyaTUPYET
UX, 4 CO3[A€T PAOOYME MECTA, JAET CPENICT-
Ba K CyHIECTBOBAHUIO. Cevyac MHOTHE XO-
TAT 3aHUMATbCSI GU3HECOM, TIOCKOJIbKY BU-
JISIT B HEM PEAIBHBIN UCTOYHUK CTA0U/Ib-
HOT'O 6;1aroCcOCTOAHMA. OJJHAKO OTKPBITHE
COOCTBEHHOI'O JleNa TPEOYET GOJIBIIOTIO
[IEPBUYHOI'O KA TAJIOBJIOKEHHS, YTO HE-
MHOTHE MOI'yT cebe IO3BO/MNTh. Eciin Ma-
JIBIM IPEJIIIPUATUAM OyIyT CO3/JaHbI 6/1a-
TONPUATHBIE YCIOBHS PAGOTHI U TAPAHTU-
POBaHa 3aIIKTA OT IPOM3BOJIA BIACTEN, UX
YHCJIO BO3PACTET.

Kak ormerun CIT. Kanuiia, B HacTosiee
BPEMSI OCTPO TPEBYIOTCS JIFO/IU, KOTOPBIE
CITOCOOHBI OCYIIECTBIIATH HE TOIBKO HAYyY-
HO-HCCIIEOBATENBCKYIO PA6OTY, HO U CTU-
MYJIMPOBATb MHHOBAIIMOHHBII ITPOLIECC.
B kauectse npyumepa OH IPUBE JIEATEb-
Hoctb A H. Tynonesa u I'JI. Kanuiier, KOTO-
Ppbl€ ObUTH HE TOIBKO KPYITHBIMH YYEHBIMU,
HO U MNPEKPACHBIMH OPraHU3ATOPAMH
IIPOU3BO/ICTBA, HE OOABIIMMUCA JTOMATD
YCTOSIBIIUECS CTEPEOTUIIBL.

B xoze BbICTyIUIEHN! 6bL1a 0OCOO0 OTME-
YEeHaA POJIb MAJIOT'O IPEIIIPUHUMATETBCTBY,
ITIOCKOJIBKY UMEHHO OHO MO3BOJIIET MHO-
I'MIM BbDKHBATD B YCJIOBHSIX PBIHKA, TIPEJO-
CTaBJISIET PAOOYME MECTA, HOBBIE TOBAPEI
u ycryru. Kpome Toro, Masiblil GUsHeC 3a4a-
CTYIO CTAHOBHTCSI TIEPBBIM IIATOM K 60716
KPYITHOM JIESITEIbHOCTH. B pa3BUTBIX €BPO-
NEMCKUX CTPAHAX MEIKOE IPEAIPUHNMA-
TEJILCTBO cocTaBsieT 60—80% IKOHOMUKH,
a B Poccun — ne 6ostee 10%. C 1994 1 poct
YHC/IA MAIBbIX U CPEJHUX NPEINPUATHI
B HAIIEH CTPAHE MPEKPATUICS, OM3HECME-
Hy CTaJI0 HEBBITOIHO PACIIMPSITH CBOE JIETIO
U IVTATATD HAJIOTH, TIOCKOJIbKY KOPPYIILIHS
HE IO3BOJIET EMY BBIXOJIU T U3 TEHU. /lnpe-
Krop MHCTUTYTA HAIMOHAILHOI'O IPOEKTA
«OBIIECTBEHHDIN IOrOBOP» A.A. Ay3aH CUU-
TAET, YTO JIEPKATh MPEJNPHHUMATEIS

18 B Mupe nayku

HiHb 2004



HOBOGTH W KOMMEHTAPHH

B CTPaxe BBITOIHO TEM, KTO CTPEMUTCS IIe-
pepacnpenessTh JJOXObl B CBOIO TTOJIB3Y
U OI'PAHUYHUBATH KOHKYPEHIIHIO. [ToaToMy
HEOOXO/IUM 33KOH, PErmaMeHTHPYIONNI
3Ty Cpepy AEATETBHOCTH.

B xopme mmuckyccum 6buta 3aTPOHYTA
YPE3BLIYANHO BAKHAS IPOOJIEMA 3AKOHO-
JIATEIBHOT'O PETYIMPOBAHMS B3AUMOOTHO-
IIEHUI U B3dMMHOIM OTBETCTBEHHOCTH
BJIACTH, GU3HECA U OOIIECTBA, IIOCKOJIBKY
OHU CETOJIHS YKE HE MOT'YT CYIIECTBOBATD
U30JIMPOBAHHO JIPYT OT Apyra. Bonee Toro,
MMEHHO OGU3HEC CIIOCOOCTBYET PA3BUTHIO
3KOHOMHKH CTPAHBI U (POPMUPOBAHHIO
CPEIHETO KIACCA — OCHOBBI OJIArOIIONYY-
HOT'O ¥ CTAOMJIBHOTO OOIIECTBA.

ITocon NnO OCOOBIM HOPYYEHUSIM
MW PO B.b.JIyKOB OTMETHIL, YTO OTEYE-
CTBEHHBIE IIPEAITPUHHUMATE/IN YACTO IIepe-
OLICHUBAIOT BO3MOKHOCTH 1 MOPAJIbHBIC
Ka4yeCTBA CBOMX 3allaIHBIX IMAPTHEPOB

1 TOTOBBI OE30IOBOPOYHO IPUHHMATD UX
IpaBuIa Urpel IToaTOMy TPpO6GIEMBI HALIIE-
ro 6U3HECA HEOOXOMMO PACCMATPHUBATD
B MEXIyHAPOJHOM KOHTEKCTe. OH NOJI-
YEPKHYJI TAKOKE, YTO CEPBE3HBIN yIIEPO,
OCOBEHHO HA MEKIYHAPOIHBIX TEH/IEPAX,
HAHOCHT yTe4Ka MH(POPMAITIH U3 POCCUI-
CKOTO rocarnrapara. B cBsi3u ¢ 3TuM Haj10
KaK MOKHO CKOPe€ ITPUHATD 3aKOH O JIOO-
Ousme, KOTOPBIN OIPEAETNUT O0s3ATECIIb-
CTBA YACTHOTO IPEJITPUHUMATEIS 10 OT-
HOIIEHUIO K TOCYJAPCTBY, HaPIAMEHTY
1 UCIIOJIHUTENIBHBIM CTPYKTYpaMm. CriefyeT
TaKke patrudunuposath KonseHIHIO
OOH o 60pbbe ¢ KOpPYyHIHUEH, UCKOPE-
HUTb IPAKTHUKY JIBOMHBIX CTAH/IAPTOB,
NPHUMEHSAEMYIO 3aITa/THBIMU IIPABUTEIBCT-
BaMU U OAHKAMM IIPH PACCMOTPEHUH 3a-
IIPOCOB O BO3BPATE HE3AKOHHO BHIBE3CH-
HBIX KalTUTAIOB. VICK/TIOUNTETbHO BAXKHO
Pa3paboTaTh HOBBIM JIOKYMEHT O IIPUHITH-

1aX KOPIOPATUBHOTO YIIPABJICHUS C y4e-
TOM HET'ATUBHOT'O OIIbITA OU3HECA TTOCIIE/T-
HUX JIET.

Ilo muenuio B.b. Kysanyna, npecrasu-
Tena «TopbadeB-poHAA», IIA YIydIIECHUSA
OusHec-KIMMaTa B Poccrum HEO6XOIMMO
TAKKE 3aKOHO/IATE/IBHO MIPU3HATh UTOT'H
MPUBATU3AIINN, YTO COOTBETCTBYET ITO3U-
umu npesusieHTa B.B. Tlyruna.

CBOECOOPA3HBINA UTOT OOCYXK/ICHUS IO~
Ben K /1. JIyGeHICHKO, IPE/ICTABUTENIb IICH-
Tpa «IIpaBo M KOHCAITUHT», 3AMETHBIIINH,
YTO BCE BBICTYIIABIINE COILIHCH BO MHE-
HUH, YTO OTHOIIIEHUS CYO'bEKTOB YACTHO
COOGCTBEHHOCTH M BJIACTH HE MOI'YT OCHO-
BBIBATHCS HU HA CTPAXE, HU HA IIPOU3BOJIC.
Heob6xXoa1MOo He TOJIBKO OOECTICYNTD YBa-
SKEHME K 9aCTHOM COOCTBEHHOCTH U TIPE/I-
MIPUHUMATEIBCKOMY JIETY, HO M 3aKOHO/Ia-
TEJIBHO 3aAKPENUTH IIPABA 1 OOSI3aHHOCTU
OW3HECA 1 BITACTHBIX CTPYKTYp. M

BLICOKU® TexHonOrMN — YENOBEKY N OGUECTY

Ceprein ®epopos

C 1910 23 anipesist 2004 I. B BBICTABOYHOM
KOMIIIEKCE «DKCIOLIEHTP» MPOIIEIT €XKe-
TOJIHBIF MeXayHapOHbIH (popyM «Bbico-
K€ TeEXHOIOIMU XXI BEKa», B pAMKaX KO-
TOPOI'O COCTOSUIACH BBICTABKa «BbIcOKME
TexHonorun—2004». Ha Heit 6pu1u npes-
CTaBJIEHBl JIOCTIDKEHUSI IIPEATIPUATHI
OBGOPOHHOI'O KOMITIEKCA B PA3/IMIHBIX O6-
JIACTAX, TAKUX KAK aBUAI[MOHHO-KOCMUYE-
ckue, TH(OPMAITHOHHbIE TEXHOJIOTUH, Pa-
JIMO3JIEKTPOHUKA U CBS3b, MAITMHOCTPO-
€HHUE W METAJIOOOPAOOTKA, JIA3CPHBIC
npubOpbL, MEAUIIMHA M OHOTEXHOJO-
I'MSL,XMMHSL U HOBBIE MATEPUAJIBL, SHEPTE
TUKA, CHCTEMBI O€30IT1aCHOCTH.

B akcriosuiyumn NpuHAIN y4acTHE IIPO-
usBoauTenu u3 Poccun, benapycu, Ykpau-
Hbl, ApmeHud, SAinonuy, lepmanuy, pojie-
MOHCTpHpOBaslHe 6osee 7000 sKcnoHa-
TOB. CBOM pa3pabOTKU ITPE/ICTABWIN TAKUE
M3BECTHBIE NPEANPUATUS, KaKk MMIIIT
«CamoTt», Konniepn «TakTudeckoe pakeT-
HOE BOOpYKeHUE», I. Kopones, Kopmo-

pauus «Dazorpon-HUMP», OKB BbICO-
KO3HEPIEeTUYIECKUX 1a3epoB uM. B.K. Op-
J10Ba «I'paHat», GUPMbI «<ACKOH> U «CouJ-
BOPKC P» u MmHOTHE IpyTHA€E.

Jlonroe BpeMs POCCHUICKHE «O6OPOH-
IUKK> pabOTAIN B IOJIHOM U30JIALIMH OT
3apyOEKHBIX TAPTHEPOB, XOTA OYEBU/IHO,
4TO CO3JJAHUE HAYKOEMKOU NPOAYKITUHA
HEMBICTTHUMO 6€3 MEX/IYHAPOJHOTO COT-
pyaHudecTsa. OQHAKO IMTOCTEIICHHO HaJIA-
JIJIMCH CBA3M Kak co cTpanamu CHI, Tak
U C OIVOKHAM U JIAJIbBHAM 3aPYOEKbEM.
MHOTrMe npe/ICTaBICHHbIE HA BBICTABKE
pUOOPBI CO3[IAHBL B PE3Y/IBTATE COTPY/I-
HuyecTBa ¢ (dupMamu u3 lepmanumy,
Opannmy, CHIA.

B pamkax (popyma 6p1a OpraHn3oBaHa
KOH(EPEHIINA, HA KOTOPOM PACCMaTPHU-
BIUCD TAKHE IPOOIEMBI, KAK TEXHOJIOTH-
JECKAsA OCHOBA IIPOMBIIIIJIEHHOM TTOJIUTH-
KH, BBICOKOTEXHOJIOTUYHBIE IPOEKTHI
B 00JIACTH MEJUIIMHBI U OUOTEXHOJIOTHH,
AJIBTEPHATUBHBIC BU/IbI TOIUINBA U UCTOY-

HHKOB SHEPI'UH, TH(HOPMALIMOHHBIE TEX-
HOJIOTHU 1 MEXAHU3MBI 3A1TUTHI UHTEI-
JIEKTYaJTbHOM COOCTBEHHOCTH. 3HAYH-
TEJIbHBIA UHTEPEC BBI3ZBAJI TAKKE KPYIJIbIA
croi «Poccusa—HATO» ¢ yuacTuem pyko-
BOJJUTEJIEH A€HTCTB U JICNIAPTAMEHTOB
HATO, npeacrasureneit prupm, BOEHHBIX
M IPAK/TAHCKUX AaHATUTUKOB. OHM 06CY-
JIAI 9KOHOMHYECKHUE ACTIEKTBI COTPY/-
HuyecTBa Poccuu n HATO, kacaronuecs
PECTPYKTYPU3AMU W KOHCOJIUJAIIUNA
NPEAITPUATUIT OOOPOHHO-TTPOMBIIIIJICH-
HOT'O KOMIUIEKCA, B3AUMOJCHCTBUE B 00-
JTACTHU HUCCIAEOOBAHHUM W TEXHOJIOTHUI
6€30MaCHOCTH U IPOTHUBOIEUCTBHS TEP-
popusmy.

MexyHapoHeiii - popyMm  «Bbicokue
TEXHONIOIuU XXI BeKa» IPeAOCTABUIL €TO
YY9ACTHUKAM BO3MOKHOCTD ITO3HAKOMUTh-
Csl C PE3YJIBTATAMM NTOCJIEAHNUX HAYYHBIX
HCCIIEIOBAHMI, TIPUOOPECTH HOBBIX ITAPT-
HEPOB U PACHIUPHUTD CBA3U C MHPOBBIM
3SKOHOMHUYECKUM COOOIECTBOM. M
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NPODAHND

iorwsocrosts MU L EMAL

Kpuctun Coapec

A2BNA XeMMOH — OAUH K13 co3paTenert ThobaAbHOW ceTu
300AAroOBPEMEHHOTO MPEAYMNPEXAEHUS N PEATNPOOBAHKSI.

A3BUA XEMMOH — MOABMKHUK SMUAEMUOAOTUHYECKOTO KOHTPOASI.

o A. XeIMAHO HA3bIBAKOT YEPHOPABOUYMM OT SMUAEMUOAOTAN.

o OnbIT NPOTUBOCTOSIHWSI ATUMNYHOM MHEBMOHUN MHOTOMY HAY4MA. B mae 2003 . MyHK-
CTPbl 3APCBOOXPAHEHMSI BCEX CTPAH EAVMHOAYLLIHO PELLNAM NO3BOAUTE BO3 pAelcTBO-
BATb, PYKOBOACTBYSICb CBEAEHUSIMA, MOYEPMHYTBIMU 13 BCEX AOCTYMHbIX NCTOYHMKOB,
BKAOYASI HEOPUUMAABHBIE., CEeroaHs1 BCe CTPAHbl 06513aHbI COOBLWATL 060 BCEX
BCbILUKAX BOAE3HEN MEXKAYHAPOAHOIO 3HAYEHMSI.

» 30 MOCAEAHNE TPU AECITUAETUS UAEHTUOULIMPOBAHO MO MEeHbLUEN Mepe 34 HOBbIX
BO3OYAUTEASI.

Becnor 2003 . pykoBogurenn BceMupHOin
opranusauuu 3apasooxpanenus (BO3)
NPU3BAIA [IOKOHYUTD C ATUITMYHOM ITHEB-
MOHHUEN (TSDKEBIN OCTPBIN PECITUPATOP-
HbIii cusgpom, TOPC), npexe uem 3a6071e-
BAHME IIPEBPATUTCSA B AMUJIEMUIO. B mIpo-
LIJIOM T'O/ly BUPYC ITOPa3ui1 60s1€ee 8 ThIC.
4YEJIOBEK U yHEC OKO/I0 800 JKHU3HEN, O/1HA-
KO HBIHEIITHEI 3MMO¥ C HUM ObUIN CBA3AHBI
b B2 crydast. TOPC 6bu1 TOGExIEH 6€3
NPUMEHEHMS BAKLIUHbBI WM MEAUKAMEH-
TO3HOT'O BO3/IEUCTBUS, C UCTIOIb30BAHUEM
CTapOIi JOOPOH TAKTUKNA MEJIMKOB, 3aK/TIO-
YJaIoNEeHcsd B HAOMIOJIEHUM U KOHTPOJIE.
«BpigBuTe 326071€BIINX, U30MUPYHTE UX,
MIPOCJIETATE KOHTAKTHL EC/mn Te, ¢ Kem 06-
AJICs1 OOJIBHOM, TAKCKE CTATIM JKEPTBOI BU-
PyCa, IPUMUTE TAKHE JKE MEPDI>, — CIUTAET
sy Xeriman (David L. Heymann), ucriosn-
HUTEJILHBII JUPEKTOP OJJHOTO U3 MTO/IPA3-
JIETIEHUH CITy>KObI ITO TPAHCMHUCCHUBHBIM 3a-
O0eBaHKAM. «By/Ib TO ATUITHYHAS [THEBMO-
HMsI, OCIIA WIK NOJIMOMHUETUT, OCHOBHBIE
NPUHIMIIBI TPOTHBOJENCTBHSA MH(PEKIINN
OJJHA U TE K€ — BBIABUTH 3a00JICBIINX
1 OOBABUTD KAPAHTUH>. OJTHAKO OH CUUTACT,
410 TOPC ele He NOOEKEH, 4 OIPENE/TNTS,
CTaJ1JIM BUPYC SHAEMUYHBIM, MOKHO JIUIIb
TIOCIIE TO/A HAOMIOAeHHI. HeOOX0IMMbI Me-
TOJIMKH, ITO3BOJIAIONIME NIEHTU(MUITMPO-
BATb €TO B IOJICBBIX YCJIOBUAX. XCHMAaH yKE
30 JIET PA3BEKAET IO BCEMY MHUPY, CPAKA-
SICh C PA3/TMYHBIMH UH(EKITMOHHBIMH 34-
6onepanusaMU. OH JTIO6UT TOBTOPSITE, YTO
SIMUEMHOJIOT JIOJDKEH ObITh O/INTE/IbHBIM.
B 1974 r, cpazy no okoHyanuu JIoHoH-
CKOF IIIKOJIbI THTUEHBI U TPOITHYECKOI Me-
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COURTESY OF DAVID L. HEYMANN

NPOMAHND

JWIHBI, XeMMaHa B3sUT K ce6e B mrrat Jo-
Hasp XenzaepcoH (Donald A. Henderson),
PYKOBOAUTEb ITPOIrpaMMbl BO3 110 TOTA/Ib-
HOMY MCKOPEHEHUIO OCIIBL JIBa rozra Xen-
MaH NpoBes B MTHAUY, PYKOBO/ISI BAKLIMHA-
et HacesieHust. B 1976 1. OH BepHYIICs
B CIIIA ¢ TeM, 4TOOBI 3aHUMATHCS CHOPOM
SMU/IEMUOJIOTMTYECKON HH(MOPMAITAN JUTST
DeepaTbHON CIYKOBI 110 330071€EBAEMOCTH,
SMUJEMHOIOTHNA M OOPA30BaHMIO. BTOTTO
LIEHTPBI IO KOHTPOJIIO M ITPEAYIPEKICHHIO
3a6071€BaHNH TIPU (DEACPATBHON CITyKO6€E
KAaK Pa3 Ha9a/I1 COOUPATh CBE/ICHIIS O TPHII-
11€, 6ECITOKOSICh, YTO BCIIBIIIKA CMEPTEIBHO
OITACHOTO «CBUHOT'O I'PUIIIA» IIEPEPACTET
B nagjiemuto. Koraa 8 BO3 nocrynmna nH-
dopmanys, 94TO BO BPEMs Cbhe3la AMe-
PUKAHCKOIO JIETHOHA B Puaaensdun
PacpoCTpaHUIACh HEOOBIYHAA PECIPA-
TOPHAs1 MH(MEKIMA, XeHMMaHa TOCIAINA UC-
CJIEIOBATh BCIBIIMIKY. DTO OKa3aJICad HE
T'PMIIIL, 2 COBEPIIEHHO HOBOE 3400/ICBAHUE,
[O3[JHEE HA3BAHHOE OOJIE3HBIO JIETMOHE-
POB. BCEro HECKOIBKO HEEIID CITYyCTS XEN-
MaHy, 110 €0 CJIOBaM, CHOBA 11ose310. I
POXKIECTBEHCKHE KAHUKYJIBI, 4 €TI0 IMOC/IAINA
B 3aMP UCCIIE/IOBATH CJTy9ar CMEPTOHOCHOM
IEMOPPArHYECKON JTMXOPAIKU. Bo3byau-
TEJIb ITOT'O 3a00JIEBAHMS BITOCIIE/ICTBHAH 11O~
JIy9rJ1 Ha3BaHUE BUpyca D60a.
[Nocneayomue 13 et XermaH IIPOBET
B 3amnaiHoM Adpuke. B 1995 . BO3 nopy-
4uId €My paspaborarb MPOrpammy Io
60pp6E ¢ MH(PEKITMOHHBIMU OOIC3HAMMU.
BeIICHUIOCH, 4TO IO CUIX TTOP HE 6bUIO JICH-
CTBEHHOTI'O MEXAHU3Ma, CIIOCOOHOTO OIle-
PaTHUBHO PEarnpoBaTh IIPH BOZHUKHOBE-
HUW AnuieMuit. CTaB MeHeKepoM B LlenT-
pe IO KOHTPOMIO M NPEIYyIPEKACHHIO
326071€BAHNI B AT/ITaHTE, XeMMaH HOCEITHII-
¢s1 B IpUropoyie KeHeBbl, JKEHUICA U, JJAKE
Oy/lydr OTLIOM TPOMX JETEH, TPOIOLKAI
PETYJISIPHO BBIE3KATD B AITUIIEHTPBI AITH/IE-
vt Hepenko nomors BO3 npuosiBana Ha
MECTO C OITO3/IAHUEM. /IeJI0 BTOM, 9TO CTPa-
HEI, T7IC 3MUACMUN Haub0JIee BEPOSITHBI,
YACTAINA HEJJOCTATOYHO BHUMAHUs HA0JTI0-
JICHUIO 32 MOCTPAZIaBIIMMN. B pesynbsrare
K TOMY MOMEHTY, KOI7Ia JIO IPABUTE/IBCTBA
JIOXO/IHJI TPEBOKHBIF CUTHAL, BCIIBIIIKA 3a-
GoseBaHys riepepactaina B araeMuio. K co-
JKanenuio, BO3 pacrionaraer orpaHuyeH-
HBIMU PECYPCAMU. Y3HAB O 32007ICBAHNN,
OPraHU3aLIHs MOKET JIUIIb 1ATh PEKOMEH-

JIALTVH [TPABUTENILCTBY M MIHOT/IA TIPYU HAJTH -
YHM 321IPOCA OKA3ATh HEITOCPEICTBCHHYIO
romoIie. B 1995 1, HAXO/KICh B 3aMPCKOM
ropojie KuMksut B mepuoj; UINTEIbHOM
BCIBIIIKH JIMXOPAIKU D6071a, XCHMAaH 3aMe-
TWI, 4TO B IOMOIU BO3 HYyKAaI0TCSI MHO-
'Y€ OPraHu3a. K TOMy 7ke OH ITOHSAJL, 9TO
corpyaHuku Kpacaoro Kpecra, opranumsa-

J

NHang, 1974 1. ABUA XENMAOH
AEMOHCTPUpPYET 6€30MACHOCTb
BAKLUMHALAN,

mu «Bpaym 6€3 rpaHuily ¥ T.IL MOT'YT ObITh
nose3ubl BO3 B KauecTBe HH(POPMATOPOB,
A MHOI/IA U JOTIOJIHUTEIbHBIX PAOOYHX PYK.
IToaromy XermMaH BO3HAMEPHIICA CO31ATh
«CETh CETE» M3 IOOPOBOJIBHBIX [TOMOIIHU-
kOB BO3, BRITIOUAIOITYIO JTA00PATOPHH, IKC-
[IEPTOB, 4 TAKKE MOTYO(PULIUATIBHYIO CETh
MH(MOPMATOPOB B PA3HBIX YACTIAX CBETA.
B 1998 1. XermaH BOCIIOIb30BAJICS IIOMO-
IIBIO CHEIUAINCTOB M3 Kana/ipl 71 cos/ia-
HUs [IPOI'PAMMBI, OTCJIEKHUBAIONIEN B MH-
TEPHETE CBECHNA O 3100/1EBaHUAX. «OH CO-
OpasT pa3MMYHbIC UCTOYHUKHA 1 OPTaHU-
30BaJI TOTOK MH(POPMALIUH TAKUM OOpa-
30M, YTOOBI OH OOSI3ATEIBHO JIOIIEST MO Ha-
3HAYCHUIO», — TOBOPIJI O Xerimane CTUBEH
Mopae (Stephen S. Morse), CIIEITHAINCT IO
BHOBb BO3HHKAIOIUM HH(EKIIUAM, pa60-
TAIOMMI B KOJTyMOHIICKOM YHUBEPCUTETE.
B 20001 BO3 ohuripaibHO 3asIBUJIA O CO-
3/IaHUHN ITIOOILHOM CETH 320/1aTOBPEMEH-
HOTO NPEAYNPERKICHNUA U PEATUPOBAHUAL
B niepBrIit pas ceTh IPOJIEMOHCTPUPOBATIA

CBOIO 3(P(HEKTUBHOCTD BO BPEMSI AITHJIEMUN
ATUTTUYHON MTHEBMOHUH, OXBATUBITICH HE-
CKOJIBKO CTPaH. «Y HAC IOSIBUJIOCH IPE/ICTA-
BJICHUE OO AMUJAEMHOIIOTMYECKOM CUTYa-
1IUM B MUPE U TOTOBHOCTb IIPOTUBOECHCT-
BOBATb HMH(EKINOHHBIM 3200JIEBAHMSIM.
Korna nH(popManys nocTynaer B pexxuMe
PEAILHOIO BPEMEHM, Mbl MOKEM IIPUHM-
MaTbh OOOCHOBAHHBIE PEMIEHHNS, U IMEHHO
BO3 ciiepyer B JaHHOM CIIygae 6bITh KOOP-
JIMHATOPOM», — TOBOPUT XeriMaH. Hayi mpo-
6JIEMOM ATUITMYHOM MTHEBMOHUU COOOITA
TPYAWIUCH yY€HbIE U3 17 CTpamn.

B mrone 2003 1. XeriMaH CTa PyKOBOJH-
TeeM Iporpammbl BO3 1o nosmHoMy ncko-
PEHEHUIO TMONMoOMHUENnuTa. EMy mepeman
CBOM MoaHOMOYMA LxoHr Byk JIu (Jong
Wook Lee), 3aCTynuBIINA HA IIOCT T'EHE-
panbHOTO IupekTopa BO3. B stueape 2004 1
XerMaH ¢/IeIa PENNATENBHOE IMTyO/THIHOE
3a5ABJICHUE O TOM, YTO K JICKaObPIO BO BCEX
CTPaHaxX JIOJDKHA OBITh IPEKPAIICHA [P~
KyJIALMSA JUKOTO BUPYCA TTOJTMOMMETNTA.
«Ec 3TOr0 He IPOU3OMET, TO IPUIETCS
pacnucaTbCsa B COOCTBEHHOM OECCHIINM.
MbI XOpOIIIO OCHAIIEHBI, HAM HEJOCTAET
JIAIIb PENTUMOCTH», — CKa3a71 XCMMaH.

Ha mecTHaaiaTom rogy CBOEro CymecT-
BOBAHMSI IPOI'PAMMA 11O OJTHOMUEINUTY
yKe obnagana GomkeroM B $4,6 Mipp.
Bosbyaurenb 60/1€3HH, EPEAalonuncs
YEJIOBEKY, COXPAHWICA B IIPUPO/IC JIMITH
B IECTH CTPAHAX, OJJHAKO IOJINTHYECKHE
JIPSA3IY MEIIAIn aeiry. XeHZEPCOH OTMEe-
YaJl, 4TO 3Ty 6OJIE3HD 3HAYNUTENBHO TPY/I-
HEE BBIABUTD, YEM OCIIY, Y BCEX IIOPAKEH-
HBIX KOTOPO¥ HAGJIIOIA/IUCH SIBHBIE CUM-
OTOMBI 3a00JICBAHMSA, A TOJTUOMHUCIAT
BBI3BIBACT XaPAKTEPHBIA OCTPBIA TAPATTY
b B oqHoM u3 200 cirydaes. XeHnjaep-
con, Mop3se 1 ipyrue HabIogaTeNn ola-
CaIOTCA, YTO MEXK/TYHAPOIHAA TIO/CPIKKA
ycunni BO3 no rmo6ajibHOMYy MOHHTO-
PUHTY 60JIE3HEH OCIAGHET C YXO/IOM PY-
KoBoauTes. «Ecim Bece 310 6€3 MEH pas-
BAJIMTCA, TO IIPOI'PAMMY CJIEJYET CUATATD
IUIOXO IIPOAYMAHHOM», — 3a4BJsAeT Xer-
MaH. OH IPEANIOYHTAET CKOPEE NMHUIIUU-
pOBATb MEPOIPUATHS, YEM PYKOBOJUTD
MNPOTrPaMMOM IO UCKOPEHEHHUIO TTOJIUO-
MHENNTA. XeHMaH HAJEETCs, YTO Y HETO
MOSIBUTCA BO3MOKHOCTD YaIIIE BbIE3KATD
Ha MECTA U OKa3bIBATh IOMOIIb ITOCTPA-
JIABIIIAM OT SIH/IEMUIL. W
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HAHO[IUCOBARIE

pun Ctukc

NccaepoBatenan n3 IBM pA0BUAUCH ycniexa B CO3AQHUU
CAMOCOOBUPAOLLMXCS MUK OCXEM.

OBbIYHASI AUTOTPADUS CAMOCBOPOYHAS| AUTOTPADMS CamocGopKa CTAHOBUTCA OJIHHM M3
OCHOBHBIX HAHOTCEXHOJIOTUYCCKHUX

@ HAHECEHVE MATEPUAAOB @ HAHECEHVE MATEPVAAOB

MeTOo10B. CIIEIIUAIUCTBl CYUTAIOT, YTO
€CTECTBEHHBIE CHUJIBI IIPUTSKEHUSA
U OTTAJIKUBAHMS, YIIPABJIAIOMINE BO3-
HUKHOBEHUEM CHEXUHOK U BBICTPAN-
BAIOIME MOJIEKYJIbl B NPUXOTIMBBINA
Y30p, MOIYT CO3[aBATh U IOJIE3HBIE
YCTPOMCTBA, HAINPHUMEDP MEIULIHH-

CKHC HMMIUIAHTAHTBI U JICKTPOHHBbIC

MUKpOCXeMbl. OJIHAKO CaMOCOOH-

(2] S/EQEXEWOEAETOM @ TENAOBAS OBPABOTKA pAOMUMCs  HAHOCTPYKTYPAM  elne

NPEACTOUT TMOKUHYTh J1a60PATOPUN
M BBIATU HA YPOBEHD ITOTYIPOBOAHH-

KOBOM MHAYCTPHUH C OOBEMOM MPOU3-
MoAnctnpon Maekcuraac
Macka BO/ICTBA B $2 MupsL.
; Yerpipe roga Hazaja Yapin3 biask
(Charles Black) u Karpun Iyapunmu

(Kathryn Guarini) u3 Mcciegosarteib-

CTAPOE N HOBOE: INMpu 06bI4HOM
ATOrPAGUM ODAYHEHHBIE
YABTPADUNOAETOM YHOCTKM GOTOPE3UNCTA
BbITPABAMBAIOTCSI. oW1 HOHECEHM
PUCYHKO METOAOM CAMOCHOPKM
ABYOAOYHbBI COMOAMMEP HArPEBAETCS],
M €ro COCTABASIOLLME PA3ASASIFOTCS

1 0BpPA3YyOT CTPOrU y30p. MNoTtom
NAEKCUNAQC YAOASIETCSI TOOBASHUEM.
MoAyYeHHas1 CTPYKTYPA NEPEHOCUTCS HO
ABYOKMCb KPEMHMSI, O 30TEM OTBEPCTUSI
3AMOAHSIKOTCS HOHOKPUCTOAANYECKUM
KPEeMHUEM (HQ prC. He MOKA3AHO).

© MPOJBAEHVIE PE3VCTA @ YAAAEHVE MAEKCUIAACA
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SAMUEL VELASCO

HHHOBALHH

ckoro neHrpa Tomaca YorcoHa ¢up-
MbI /BM pemmIn IOIBITATHCA UCITOJb-
30BATh CAMOCOOPKY XOTs Obl HA OJJHOM
U3 3TANOB TEXHOJIOIMYECKOH IENOY-
KU. BO-IEPBBIX, CJIEJOBATIO HAUTH TUIL
CAMOBOCIIPOU3BOJAIIMNXCA MOJICKYJI,
HUCHOJIB30BAHHUE KOTOPBIX HE HAPYIIA-
JIO OBI BCEH MOCIEN0OBATENBLHOCTH IIPO-
U3BOJICTBA KPEMHHEBBIX MUKDOYHIIOB.
OueBH/IHBII BBIOOP A/ HA IOJIMMEPBDL.
B ¢poronnrorpadpun n3 HUX U3roTOB-
JIIETCSL PEBUCT — MATEPHUAI, KOTOPBIHA
nocjae OO6JydeHHs yABTpadUoIeTom
U IIPOMBIBKH OOPA3yeT MACKY, OIIpe/ie-
JIAIOILYIO TOIOTPAdUIO CXEMBL /IBa 10~
J1a UCCIIEOBATEIN U3Y4aId CBOMCTBA
OJIUMEPOB U HNOAOUPAIN ONTHMAJIb-
HYIO [UIsl CAMOCOOPKU TEMIEPATYPY
U TOJIIMHY MaTe€pUaa.

Ha opnoi n3 xKoHdepeHuui biak
u IyapuHu mIIpOAEMOHCTPHUPOBAIN
CJIEJTAHHBIA C MOMOIIBIO MUKPOCKOTIA
CHMMOK KPEMHHEBOM IJIACTUHBI C Ha-
HECEHHBIM Ha HEE CJIOEM B BUJIE ITYeE-
JIMHBIX COT, IIOJIyYEHHBIA METOJOM
CcaMOCOOpKU. OHAKO PEaKIUsA IIPU-
CYTCTBYIOIIMX OKAa3a/1aCh BECbMa C/ICP-
JKAaHHOM. B camoMm gene, Toraa 6bL10
€Ie He SACHO, KaK MCIIONIb30BATh 3TO
JIOCTUZKEHHE B IIPOU3BOJCTBE U IIOMO-
JKET JIM OHO YCOBEPHIEHCTBOBATD TEX-
HOJIOTHIO U3TOTOBJIEHUSA CXEM, B KOTO-
PYIO YK€ BJIOKEHBI COTHH MHUJIJIMOHOB
JIONIAPOB.

HaxoHer B IpOIJIOM I'OJly CTaJIO HO-
HATHO, KAK CAMOCOOUPAIOIIMECS COThI
MOTYT IIPUTOJUTHCA B PEAJIBHOM TIPO-
U3BOJCTBE. Biiak u IyapuHu BbIOpaIN
JBYOJIOUHBIH CONOIUMED, B KOTOPOM
J1Ba NOJIUMEPA — MOJIMCTUPOJI U IOJIN-
METUIMETAKPUIAT (IIJIEKCUIJIAC) CO-
€/IMHEHDI
IIpn HaHECEHMM HA BPAIAIOIYIOCA
KPEMHHEBYIO ITOJIJIOKKY OHU CETPETH-

XUMHUYCCKHUMHU CBA3AMMU.

PYIOT, CJIOBHO M4CJIO U BOJA, HO CBf-
31 MEXJIy HHMH
INocneayiomas Temiosas OOpaboTKa
YCWINBAET 3TOT IIPOIECC, U B PE3YJIb-
TAaTE€ O6PA3YIOTCSA MAJICHBKUC ITHINH-

COXPAHAIOTCA.

JIPBI M3 IJIEKCUIJIACA, OKPYKEHHBIE CO
BCEX CTOPOH MOJTHUCTUPOJIOM. Takum
06pa3oM, JIBYOJIOYHBIN COMNOJHUMEDP
caMm o cebe PopMUPYET TOTOBBINA CO-
TOOOPA3HBII MIAOIOH.

HAHOKPUCTAAAUYECKOE YCTPOMICTBO

M3oampytoLme caom
113 ABYOKMCW KDEMHMSI

OASLU-NAMSITE: BHEAPEHME NMPOLIECCA CAMOCEOPKN KPEMHNEBBIX
HOHOKPWCTAAAOB B MPOOM3BOACTBO CTAHACQPTHbIX yCTpOIZCTB — HOBbIV LIAr

B TEXHOAOIMSIX GUPMbI IBM.

[TIEKCUIIAC YAAJAETCST OpraHude-
CKUM TPAaBSIIUM PACTBOPOM, U B IIO-
JIMMEPHOM IIOKPBITHM HOSBISIOTCSA
nopsl auamerpom 20 um. ITocnemyro-
€€ TPABJIEHUE IIEPEHOCUT COTOBBIM
PHCYHOK Ha IIOJIJIOKKY U3 JIBYyOKHCH
KPEMHHUA. 3aTE€M Ha IUIATy HAHOCUTCA
cjor aMop@dHOTO KpeMmHus. Tpass-
UM I'a30M KPEMHHH YAAIAETCA OTO-
BCIOZY, KpoMme mop. Takum o6pasom,
OCTAIOTCA TOJIBKO HAHOKPHUCTA/IINYE-
CKHUE LHIUHJIPBL, OKPYKEHHBIE JIBY-
OKHCBIO KpeMHUs. Ha mociieqneM ara-
1€ TIOBEPX MOJIYYEHHOHN CTPYKTYPbI
HAHOCHUTCSA M3OJUPYIOIMUN  CION
U KPEMHHEBBIN OJIOK, paboTaroniuii
KaK 34aTBOP IHOJIEBOTO TPAH3UCTOPA.
CoroBasi CTPYKTypa, CO3faHHasg bBis-
KOM M IyapHuHU, MOXKET OBITh UCHOJIb-
30BaHa /U1 NPOU3BOACTBA (DJIDII-TIA-
MATH, KOTOPAsA COXPAHAET [JaHHBIE
JlaKe IPU  OTKIIOYEHHOM ITUTAHUH.
HNudopmanus COACPKUTCS B KOH/ICH-
caTopax, OOpPa30BAHHBIX HAHOKPH-
CTA/UIMYECKUMH LMIUHIPAMMU.

ITpOM3BOACTBEHHHUKH BCET/A C OCTO-
POKHOCTBIO OTHOCHATCS KO BCSKUM
HOBUHKAM, OJIHAKO CaMOCHOpKa JIeH-
CTBUTEJIBHO 3ACTYKUBAET BHUMAHUSL.
OOBIYHBIMU METOJAMH JIATOI'PADUHN
U HAHECEHHs OYEHDb CJIOKHO CO3/4Th
OJIN3KO PACHONOXKEHHBIE OTBEPCTUS
JIJIsL MMKPOCXeMbI (piiani-namsaTu. [To-
JIy4EHHBIE C UX ITOMOIIbIO HAHOKPH-

CTAJUIBI MMEIOT Pa3HbIE Pa3MEPHI
U 6eCHOpPAJOYHO PACHONOKEHDBL Me-
TOJ, CAMOCHOPKH MO3BOJIAET PACIIOJIO-
JKMTb UX PAaBHOMEPHO M BBIIEPKATb
OJIMHAKOBbIE pa3Mepbl. B pesynsrare
YBEJIMUUBAETCA CPOK CIIYKOBI yCTPOTI-
CTBA U IPOJOJIKUTEIBHOCTD COXPaHE-
HUSA 3aAPA1A JAXKE IIPU UCTIOIb30BAHUN
HAHOKPHUCTAJIJIOB IMAMETPOM MEHBIIIE
20 um.

C IOMONIBIO HOBOIM TEXHOJIOTHUU
MO>KHO CO3/ATh JJOIIOJHUTEIbHBIE OT-
BEPCTUA B KPEMHUEBON ITOAJIOXKKE
u cOpMHUPOBATD
KOH/IEHCATOPHI, CIJIaKUBaIomue ¢iy-
KTyaluy HaNpspKeHUs nuTanus. [pu-
MEHEHHUE CAMOCOOMPAIOIIErOCs I10-

Pa3BA3BIBAIOMINC

JIMMEPA TAKXKE TTO3BOJIACT PA3MECTHUTD
Ha MOJIOXKKE TOHKHE IWIMHAPUYE-
CKHE KPEMHUEBDBIEC BBICTYITBL. KaxKb1i
M3 HUX NPEACTABIAET COOO0M KaHal
TPAaH3UCTOPA, IO KOTOPOMY TOK T€YET
HE BJOJIb YUIId, KAK B COBPEMECHHBIX
YCTPOMCTBAX, 4 NEPIICH/IUKYIIAPHO €ro
MOBEPXHOCTH. 3aTBOP BBIIOJIHACTCS
B BUJIE KOJIbI1A, OKPYKAIOIIEI'O KAHAJL
Takasg KOHCTPYKIMs IPENATCTBYET
YTEYKE 3JIEKTPOHOB B ITOJIJIOKKY, KOTO-
past HEM36EXKHA IIPU COKPAIIEHHUU PA3-
MEPOB YCTPOMCTBA.

V TEXHOJIOTUH CAMOCOOPKH OI'POM-
HBIM NOTEHLUAI INaBHOE, YTO OHa
yKe IIarHysia u3 1abopaTopuu B Ipo-
M3BOJICTBCHHBIC 11eXa. M
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Mapcuanckas

Y3KOHAIMPABAEHHAS

3 strBapst 2004 1, 16:15 110 THXOOKEAHCKO-
My BPDEMEHH, MAPCOXOI SPirit, CIPSATAHHBIA
B 3AIIATHOM KaIICyJI€e, OTAETHIICH OT MEXK-
IJIAHETHOT'O KOPA6JIsi, TOTOBBIN BOMTU B AT-
Mocdepy Mapca. Hegemsimu HUHKEHEPDI
M YYEHbIE COCTABIIAIN ITOIPOOHBINA CIIMCOK
BCEX BO3MOKHBIX HETIOJIA/IOK. B3phIBHBIE
OOJITBI MOT'YT HE CPA0OTATD B HYKHOE BpPE-
M1, CWJIbHBIF BETEP MOMKET PA3MO3KUTD all-
I1apaT O IOBEPXHOCTD TUIAHETHI, ITOCA/I0Y-
HBII MOJTy/Tb MOKET CECTh BBEPX TOPMAIIl-
KaMU WK GE3HAIEKHO 3ACTPATH MEXKIY
CKQJIAMH, MOKET UCYE3HYTh PA/IMOCBA3D.
Kak Ha3Jo, riepez; caMmor IoCaiKou Ha Map-

AHTEHHA AHTEHHA

LLIMPOKOHATMPABAEHHAS

C€ PA3PA3UIACH BUIbHAS OYPsI, YMEHBIIIHB-
a4 TVIOTHOCTD BEPXHUX CJIOEB ATMOC(]E-
pbL IT03TOMY PACKPBITHE MAPAIIIOTA IIPU-
IIIOCh HA3HAYNUTH HA 607Ie€ PAHHEE BPEMSI.
3a yeThIpe yaca 0 BXO/A KaIICyJIbl B ATMO-
cpepy TOMOIIHUK PYKOBOAUTEIS IIPOEKTA
Mapxk Amtep (Mark Adler) ckasas: «Mpl OT-
MIPABJIIEM CJIOKHEHIITYIO CICTEMY B HE3HA-
KOMYIO CPE/Ly, HO s CIIOKOEH 1 I'OTOB KO BCE-
My. CKOPE€E BCErO IIOTOMY, YTO HE/IOCTATOY-
HO IOJIHO IIPEJCTABIIIO CEOE MOIOKEHNE
BEIICH».

Takor1 (hatansm O6HA/ICKUBATL. Eci Gb
YYACTHUKU MIPOEKTA 3AABUJIH, YTO GECIIO-

Axopax Maccep

KOUTBCS HE O YEM, ITO OBbIT ObI TPEBOKHBIL
cumirrom. C 1960 o 2002 1. CIIA, Poccust
U Snonuys oTnpaBuIv Ha Mapc 33 3Kcrie-
JIAIIAN, U 9 13 HUX OKA3JIMCh YCIEIIHBI-
MM — HEIIOXOI PE3Y/IBTaT /i1 MEXKILIA-
HETHBIX UCCJICAOBAHUIL: U3 IIEPBBIX 33 MO-
JeToB Ha JIyHy ygadyHO 3aBEPIIMIUCH
TOJIBKO 14. K corxaneHuio, 6bIBAIA U HEJIe-
nele caydand: B 1999 1. akcniepuumsa Mars
Climate Orbiter IpOBAIWIACH U3-32 HE-
OPE’KHOCTH IIPU IIEPEBOJE OPUTAHCKUX
€IMHUIT B METPUYECKUE 1 HECITOCOOHOCTH
BBIIBUTD ITOJIOMKY, KOTZId KOCMHYECKHUI
anmapar comien ¢ Kypca. K romy sxe Bcero 3a

HAMPABAEHWE MEPBOV AAABHEW
MOE3AKM




HEJIEIO 10 TOTO, KAK Spirit oCTur Mapca,
OpUTAHCKAA CTaHUUA Beagle 2 HbIpHYA
B aTMOC(hEPY IUIAHETHI M IIPOIAJIA.

B 20:59 6pu1 110/Iyd€eH CUrHAJ, 9TO SPirit
HA4aJI CBOU T'OJIOBOKPYKUTEIbHbBINA CITYCK.
(Ha camom zienie K 3TOMy MOMEHTY OH YK€
OITYCTHJICSI HA IJTAHETY, XOTSI EIlle HE ObIIO
MU3BECTHO KAK — LIEIMKOM WJIN B BUJIE MHO-
JKecTBa OOJIOMKOB.) B Teyenue 1ByX MUHyT
aIapaT NOABEPraJIC UHTEHCUBHOMY Ha-
I'PEBY B ATMOC(PEPE U MHOTOKPATHBIM ITEPE-
rpyskam. Ee gepes 1Be MUHYTbI PACKPbLI-
CANAPANTIOT M OTACIIACH KATICYIIA, A TTAPO
MHHYT IO3KE Ha/ly/TUCh IOIYIIKK OE3011aC-
HOCTH. PyKOBOIMTE/ N SKCIIEIUIIM OO bSIBU-
JIW, 9TO SPirit Cel Ha MOBEPXHOCTh Mapca.

B LlenTpe ynpasieHUs BCE BCKOYHIA
U CTAIA OOHHUMATBHCS, TO3APABIIAA JPYT
Jipyra. OIHaKO BCKOPE CTaJIO SICHO, YTO Pa-
JIOBATLCA IIOKA HEYEMY: DPaJIMOCUTHAT
ncyes. Po6 Mannunr (Rob Manning), py-
KOBOZIUTEIb I'PYIIIBL, PA3Pa00TABIIEI CIIE-
HAPUHU ITOCAJKH, BCIOMUHAET: «Korga
CB$I3b [POIAJIA, BOSHUKIIO 3AMEIIATEIBCT-
BO. SI crapascs B34Th €651 B PyKU U JICHCT-
BOBATb CITOKOMHO. CHa4as1a IpPoIeCC BXO-
J1a B aTMOC(PePy BOCITPUHUMAJICS KaK O/THA
M3 MHOTOYMCJIEHHBIX TDEHUPOBOK. HO KO-
I/Ia CUTHAJI HAY9aJT 3AMHAPATh, BCE OKOHYA-
TEIbHO IOHSJIN, YTO 3TO HE PENETULIMS.

rPYMNMA BOCTOYHbIX
XOAMOB

WHKeHephl IPEYNPEXKIAIN, 9TO SPirit
MOJKET 3aMOJTYATh MUHYT Ha JIECSATD, ITOKA
IIOJTHOCTBIO HE OCTAHOBUTCA. KyBbIpKaIo-
HIAKCS CITYCKAEMBIH aIlIIapaT — He JIy4dIast
matpopma A nepegarduka. OgHaKo
nponuu 10,1 11,1 12 MUHYT, 2 CBA3U BCE
HE 6bUI0. TATOCTHOE OKUJIAHUE 3ATSITUBA-
J10Ch. TOHKAs1 IMHUA IPOKAIa B CAMOM HU-
3y IMCIUIEEB, CBU/ICTEILCTBYS OO OTCYTCT-
BUM CUI'HAIA. MAHHUHT TaK BHUMATCJIBHO
BCMATPUBAJICS B HEE, UTO 3AMETUI MOMEHT,
KOI7Ia OHA B/IPYT OJICKOYN/IA K BEPXHEMY
Kparo aKkpana. B 20:52, mm B 14:51 no Bpe-
MEHHU B MECTE TOCAAKHU, SPiril COOOIINII
O 61arONOIyYHOM NPUOBITHNA HAa Mapc.

Oaunccesa Ckeanp3aa

CIIOBHO MOPEITIABATEIN, OTHOAIOIIIE MBIC
[opH, ydeHbIE 1 NHKEHEPDI BBEPSIOT CEO5
B PYKH KaIllpU3HOM Cy/IbOBI, IBITASICH T10-
HSITB, YTO TAKOE >KU3Hb — YHHUKAJIBHBIN (De-
HOMEH WM IIIMPOKO PACIIPOCTPAHEHHOE BO
Beenennon sisnenue. Crus CkBaups (Steve
Squyres), INTABHBII KOHCTPYKTOP HAYYHO-
HCCIIE/IOBATEBCKOM ATIapaTyphl MAPCOXO-
713, 17 neT npItancs 106parecs 4o Mapca.
OH HaIMCAT U 3AIMATHI KAHAUAATCKYIO
BCET'O 32 TPUTO/1A, A KKOHITY 8O-X I'T. 3HAI BCE
OJIE/ITHBIX CITyTHAKAX IOmmMTepa, ByIKaHu-
YECKUX PABHUHAX BEHEPhI M CKPBIBAIOIIX

BOJIy MAPCUAHCKHX HATOPbsIX. M BCE JKe ue-
T'O-TO HEJOCTABAIO B ETO KAPLEPE.

«JTOCTHKEHUSIMU B HAIIIECIH O6IACTU MBI
00A3aHbBI JIIOJIAM, KOTOPBIE CO3/IAI0T IIPU-
OOPBI, yCTAHABIUBAIOT UX HA KOCMHUYECKHE
AIIapaTsl ¥ MOCBUIAIOT HA JPYTHE IUIaHE-
TBI, — 00bsICHsAET CKBAP3. — O6padaTHIBAS
JIaHHBIE, TONTydYeHHbBIE Voyager'om v Magel-
lan’om, 1 HE TPUHUMAT y9aCTHs B 3THX 9KC-
TIeANIUAX, HC KOHCTPYHUPOBAT 1A HUX
aIIapaTypy ¥ He KAIMOPOBaJI €€. S MPpOCTO
COOGMPAJI TOTOBYIO MH(OPMALTUIO 1 ITHCAJT
CTATbU — OYEHb MHTEPECHBIA M IIPUHOCH~
i 6OMBIIOE Y/IOBIETBOPEHHE CIIOCOO
cJies1aTh Kapbepy. M Bee e 51 9yBCTBOBAJL,
YTO M3BJIEKAIO TTOb3Yy U3 YCUIAH JPYTUX
moger. [I03ToMy MHE O4EHB XOTEIOCH KO-
I71a-HUOY/Ib TO/ATOTOBUTH M 3AIyCTUTH
CB0LL MEKIUTAHETHDBIN AIIIIapaT».

B 1987 1. CkBaiip3 cobpat KOMaHy, CIIpO-
EKTUPOBWI (POTOKAMEPY U IPEIOKIITNASA
3a7IEVICTBOBATD €€ B IpoeKTe Mars Pathfinder.
OIHAKO OT HEE OTKA3A/IUChH, TOCKOJIbKY OHA
MMETIA HEMOAXO/AIIIE rabapuThl. TeM Bpe-
MeHeM CTHB IPUHSA y9aCTHE B Pa3pabOTKE
HAy4HOI'O OO0PYAOBAHMS IS CTAHITUU Mcars
Observer. B centsaope 1992 1. oHa MOKAHYIIA
OKOJIO3EMHYIO OPOUTY, U — YTO OBl BbI JIy-
MaJIM? — PAIMOCUTHAIT CYe3. CKBANP3, CH-
JIEBIIMI B 34JI€ YIIPABICHUS 3aITyCKOM,

BOCTOYHAS MAHOPAMA, cHatasi ¢ MecTa NocaAKuM Spirit’a: A€BbIVi KPA :
COOTBETCTBYET HAMPABAEHWIO TOYHO HO CEBEP, A MPABLIA — TOYHO HA tOT. [epBas
30A04A MAPCOXOAQ — AOEXATb AO KPATEPA, pdcn0A0>KeHHoro B 250 M K ceBepO-
BOCTOKY OT MECTO MOCAAKM. 3aTeM Spirit MOXXET OTRPABUTLCS K BOCTOUHBIM XOAMAM -

BbICOTOM OKOAO 100 M, PACNOAOXKEHHBIM HO PACCTOSIHUM 3—4 KM.
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HOBbI NAALAAPM HA MAPCE

KPATEP T'YCEBA, mecTto nmocaaku Spirit’a, — yetBeptas 06-
AAQCTb Mapca, YBUAEHHAS AKOABMU B MOAPOBHOCTSX. Kpa-
Tep HAOXOAMUTCS HA FPAHULLE MEXAY IOXKHBIMW BbICOKOrOpb-
SIMU 1 CEBEPHBIMU PABHUHAMMU U SIBASIETCST OAHMM U3 LLIECTU
BO3MOXKHbIX BbICOXLUMX O3ep, OBHAPY>XEHHbIX HO Mapce.
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MecTta nocaaku 3nonoAyyHoro Beagle 2 n Opportunity,
6AM3HeLa Spirit’a, Toxe KOrAQ-TO MOTAM OblTb O3€PAMMU.
MocAaHHBIV paHblle Mars Pathfinder nccaepoBan ycibe
B60AbLLOro NPOoTOoKA. Cnyckaemble annapaTsl Viking ‘'os ce-
AV HO PABHUHOX.
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KPATEP 'YCEBA HOXOAMTCSI HO CEBEPHOM OKOHEYHOCTN AO-
AVIHbI MaOANM — KAHbOHA AAMHOM 900 KM. Ha 0630pHOM TO-
norpaduyeckon KapTte (a) Bbl BUAUTE MOAOCHI, AAST KOTOPbIX
GbIAN MOAYYEHBI U3OBPTKEHUSI C BLICOKUM PA3BPELLEHVEM.
BOAbLLASI IAOTHOCTb KPATEPOB FOBOPUT O MPEKAOHHOM BO3-
paCTe 3TOM TEPPUTOPUN, KOTOPbLIA COCTOBASIET MOPSIAKO
4 MAPA. AeT. HO AETAABHBIX M306PaXKEHUSX (b 1 €) KPYMHbIM
MACHOM MOKO3QH PAMOH MOCOAKM aNMApATa. SAAUNCAMU
0603HAYEHA PACYETHAST OOAQCTL MPU3EMASHMS (KOTOPASs!
CO BPEMEHEM HEMHOTO M3MEHWAQCH), O XEATBIMU AVUHUSIMI —
HAMPABAEHWS 0630PA CEBLUETO ANNAPATal.
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ALFRED T. KAMAJIAN; SOURCE: NASA/CORNELL UNIVERSITY (fop); NASA/JPL/CORNELL UNIVERSITY (center left and right; bottom left);

NASA/JPL/ARIZONA STATE UNIVERSITY/CORNELL UNIVERSITY (boftom right)

OTAEAEHVE MAPLLIEBO

CTYMEHN OCAAKW Spirit’a GbiA TAKMM e, KaK W y annapata Mars
inder B 1997 r. Spirit BoweA B atmocdepy Mapca Co CKOpPOCTbIO
5,4 km/c. ANoBOBOE COMPOTUBAEHME TEMAOBOTO SKPAHA 3ATOPMO3UAO
annapat A0 430 M/c. MapaLltoT NOMOr CHN3UTL CKOPOCTb A0 70 M/C.
HakoHew, TOpMO3HbIe PaKeTbl MOraCUAN €€ AO HYAS1 HO BbICOTE 7 M

- HaA NOBEPXHOCTBIO. (OT NPUMEHEHWS PAKET AASI TOPMOXXEHWSI HO BCEM
NyTN OTKABAAMCH, TAK KOK OHO MOTPEBOBAAO 6bl UCKAIOUUTEABHO

- TOYHOIO N3MEPEHWST PACCTOSIHUN U CAOXKHOW CUCTEMBI YMPDOBAEHMS

5 | ABUFATEASIMI.) 3ALLMLLEHHBIN HOAYBHBIMU MOAYLLKAMW, Spirit 28 pa3

CBPOC TEMAOBON = . OTCKOYUA OT MOBEPXHOCTM MapCa m B UTOre 0CTAHOBMACS B 300 M K

SALLATHI ‘ > MEPEPE3AHUE IOro-BOCTOKY OT MECTA NEePBOro KACAHMSI.
CTPQOI1bl
BKAIOYEHWE TOPMOS3HbIX

PAKET

NOAFOTOBKA MAPCOXOAA

POBHA$ NMOBEPXHOCTb KAMHEW Moraa Gbith OTNOAM- CHUMKI BOCTOYHBIX XOAMOB E (cresa) v F (CrpaBa), CAEAQHHBIE C MHTEPBAAOM B HECKOABKO YOCOB, MA-

POBAHA NEPEHOCHMbIMII BETOOM MECHMHKAMM. DTO NOCTPUPYIOT BAVISIHUE MbIAV HO BUAMMOCTb. ATMOCHEPA HAA KPATEPOM [YCEBA OKA3AAACH GOAEE MbIABHOW,
OAVH 113 MEPBbIX LIBETHBIX CHUMKOB, CASAQHHbIX 4eM MPOrHO3MPOBAAOCH, MOSTOMY MAPCOXOA HArPEBASTCS CUABHEE, HO MOAYHAET MEeHbLLIE COAHEYHOM
Spirit‘om. 3HEPIN. XoAM E HOXOAUTCS HO PACCTOSIHUM 3,1 KM, G XOAM F — HQ PACCTOSIHUN 4,2 KM.

Sy 4‘-9'4-_.1-:%'_0" - bala.

TEMHBIE CAEAbI, OCTABAEHHbIE BO3AYLLIHLIMMN MOAYLL- PE3YABTAT TEMAOBOIO CKAHUPOBAHIAS 06AaCTI OT rpymnnbl BOCTOUHBIX XOAMOB A0 COHHOM AOLLVIHBI. [TbiAb, Te-
KAMM, FOBOPSIT O KOTE€3MOHHOCTU NMOYBbI: BO3MOXHO, MAOBCISI MIHEPTHOCTb KOTOPOW MAAQ, TenAee (KDACHBIN LIBET): OHA BbICTPO HArPEBASTCSI COAHLIEM. KaMHM 0BAa-
OHQ NMPEACTABASIET COBOW MblAb, CBSIBAHHYIO SASKTPO- AQIOT GOAbLLIEV TEMNAOBOW MHEPLIMIEN 1 AOABLLIE OCTAIOTCSI XOAOAHBIMU (CUHI LIBET). APYTNE ACHHBIE, MOAYYEH-

CTATUYECKUMU CUACMMU, NAN CAQDO CLUEeMEeHTNPOBAH- Hble OT VIHd)pGI(pOCHOI'O CMNeKTpoOMeTPd, CBUAETEAbCTBYIOT O MPUCYTCTBUA I(OpﬁOHOTO MArHust U TMAPATUPOBAH-

HYIO «KOPKY» HOMOAOBUE TOW, 4TO OBHAPYXWA Viking. HbIX MUHEPAAOB. MOKA HE SICHO, KAK 3TO CBSI3AHO C BOASIHBIM MPOLLABIM kKpaTepa l[ycesa.




3AKPBUTJIAIO PYKAMH U IPOU3HEC: <[ ToX0-
K€, MBI IIOTEPSUIN €10>. Yepe3 40 MUHYT KO-
CMHYECKHI aIlIapaT BHOBb JJAJl 3HATH O Ce-
6€, HO KOI7IA B CJIEIYIOIIEM I'O/ly OH JJOCTHT
Mapca, CBA3b 060PBAIACH HABCET/IA.

B 1993 r. CKBap3 1 €ro KOMaHAa IPEL-
JIOKUAJIN €€ OFIMH KOMIUIEKT IPUOOPOB,
KOTOPBII CHOBA OBLT OTBEPIHYT. B pasrap
PaboTel HA/l IPOEKTOM MOOUILHOM T'€0JIO-
THYECKOM JTabopaTopun Athena B Ipecce
MOSABUJIOCH COOBIIEHUE O TOM, UTO HaM-
JIEHHBIN B AHTAPKTU/IE METEOPUT COAEP-
JKAT NPUHAKH YKU3HM, CYIIIECTBOBABINIEH
Ha Mapce B gajieKoM rponuiom. Ioaaaras
IIyMHUXA PA3OKIJIA BCEOOUMM MHTEPEC
K UCCIEIOBAHUIO KpaCHONM IIAHETHL
B 1997 . axcnepuuys Mars Pathfinder no-
Ka3aJ14, Ha 4TO CIIOCOOEH MAPCOXO[, 1 B
HOSIOPE TOT'O JKE TOJja PYKOBOACTBO NASA
OZ00PUJIO IUIAH O CO3JJAHMIO Ta60PaTO-
punAihena. CKBarip3 CTal pyKOBOJUTEICM
170 yuensix 1 600 HEKEHEPOB.

JBymsa rogamMm mozxe NASA moTepso
Mars Climate Orbiter v Mars Polar Lander.
Xora komana CKBarp3a He TPHHAMAJIA He-
IIOCPEACTBEHHOTO YYACTHA B 3/IOMOTYYHbBIX
TPOEKTAX, ITO MOAOPBAIO BEPY B YCIIEX OYe-
PEAHOI MAPCUAHCKOU IIPOrPAMMBL YYEHBIE
CETOBAIN HA HEJOCTATOYHOE (PUHAHCHUPO-
BAHME M M3/IMIIHIO CAMOYBEPEHHOCTD.
B orBeT NASA BBIZICIHIIO JIOTIOTHHTE/IbHBIC
CPE/ICTBA Ha CO3/IAHME MAPCOXOJIOB, YBEIIH-
Y1B CTOMMOCTB IIPOeKTa 10 $ 820 mymH. Hako-

HEIT IPOIUIBIM JIETOM IOPAOOTAHHBIC U YCO-
BEPIIEHCTBOBAHHBIE SPirif N €10 GIIM3HELL
Opportunity OTHPABHIACH B TIONET. «HyXHO
OBITh OOJIBIIIIM ONITHMUCTOM, YTOOBI [IPOH-
T YEPE3 BCE TO, YTO BBIITATIO HAM, — 3AMETHII
CKBap3. — A 9TOOBI TOATOTOBUTHCS K JIFO-
OBbIM HEOKUAHHOCTSIM, TIPUXOUTCS 320/1-
HO ObITh 3aKOHYEHHBIM I[IECCUMUCTOM>.

Cyxasi MOPO3HAsl NAGHETA
TToka BEIach pa3padoTKa JByX MAPCOXO/IOB,
B OOJIACTH HAY9YHBIX 3HAHUIT O Mapce rmpo-
30U GOJIBIINE IEPEMEHDL DKCIEAULIAN
Mariner v Viking 60-x 1 70-X I'T: OGHAPYKHU-
JIA XOJIOAHBINA, CYyXOH M OE3KU3HEHHBIN
MUP, COXPAHUBIINH CJIE/TbI ObUION AKTUBHO-
CTH: UBSITHYIO CETh APEBHUX JIOJIMH 1 607IEE
MOJIO/IbIE OOHMIMPHBIE IPOMOMHEL YU€HbIE
Ha/IEA/C, YTO HOBBIE CITyCKAEMBbIE aIlIapa-
Thl OOHAPYKAT Ha Mapce MUHEPAIb, U1 00-
Pa30BaHUA KOTOPBIX HEOOXOAUMA BOJA, —
KapOOHATBI, ITTMHBI U COTHL

Cnyrauku Mars Global Surveyor n Mars
Odlyssey, OCHaIIEHHbBIE TEMH K€ MPUOOPA-
MM, YTO U 37I0N0IY4IHbINA Mars Observer, 3a-
HUMIUCh [IOMCKAMH 3TUX BELIECTB B TE-
YEHUE MIECTU C IIOJIOBUHOM JIET, HO IIPAK-
TUYECKH HUYETO HE HANUIA. 3aTO OHHU
OOGHAPYKWJIN TUIACTBI OJTMBUHA — MMHEDA-
J1a, KOTOPBIM KM/IKAsl BO/IA JIOJDKHA ObLIa
pa3pymnTh. BMecTe ¢ TeM ObLIN 3aMEUEHBI
IIPOMOMHBI, JIOKA JIPEBHUX O3€P 1 0OPa3y-
TOITUIICS B 3KHJIKOM BOJE KEJIE300KCH/THBIN

3ANAAHAS NMAHOPAMA: yroAn 0630pd — 180° OT IOXKHOTO A CEBEPHOTO
HAMPOBAEHNS. CBETAbIN YHACTOK — HEIAYO0KAST COHHAS AOLLMHA ANAMETPOM OKOAO
9m, HoonﬂLu,o;lwc PACCTOSIHAN 12 M. TEeMHbBIE MSTHA HA' MbIAbHOW MOBEPXHOCTY

~ MOTYT 6biTb CAEACMM
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XOAM

FOrO-tOrO-3AMAAHBIN

KOTOPbIE OCTABUA KYBBIPKQIOLLMIACS CMyCKAEMBIV Annapar.

tOrO-3AMAAHBIN
XOAM

MHMHEDPQJI CEPBIM I'€MATUT (HE IyTaTh
C KPACHBIM I'€MATHUTOM, T.€. PKABIUHOMN).
Ha nianere CymecTByloT OOIIHMPHbBIE Pe-
3€PByapbl JIbJld U IIPUCYTCTBYIOT CJIE/IbI
TEOJIOTUYECKOI U JIETHUKOBON aKTUBHO-
CTH. YYEHBIE B IOJIHOM HCOOYMCHHUU.

«Ceryac uayT OKECTOYECHHBIE CIIOPDI
O TOM, KAKOBbI ObITU YCJIOBUS HA MOJIOJIOM
Mapce, — nosicHun reonor us JPL Marrt
Tonomb6ek (Matt Golombek), BO3IIaB/saB-
I HAYYHYIO IPYIITy IpoeKTa Pathyinder. —
3aryCck MapCOXOJ0B — 3TO IEPBAS ITOTIbIT-
Ka OKa3aThCSl HEMOCPEJACTBEHHO Ha I10-
BEPXHOCTHU IJIAHETHI M OKOHYATEJILHO Pa-
300paThCsl B €€ IPOILIOM>,

KpariHe OCTOPOMKHBIE PaA3PAOOTUHUKU
MPOEKTA ViRiNg IOCIAN JiBa CITyCKAE€MbIX
MOJIyJISl B CAMBIE CKy4HbIE OO1aCTU Mapca.
(CripaBeyIMBOCTH Py HYKHO CKa3aTb,
YTO, paCIioyaras araparom 3a $ 3,5 Miapj,
KOTOPBIH JIEFTKO MOYKET ONIPOKHUHYTHCS, BB,
BEPOSITHO, IOCTYIIIIN ObI TAK Ke.) Bonee
cMmenas sKkcneauuys Pathfinder’a, B CynHo-
CTH, TOKE ObIId BCETO JIUIIb UCIIBITATE b=
HbIM nosieToM. Komanyia fonom6exa mpocto
XOTEJIA UCCIE0BATh KAK MOKHO GOJIbIIe
TOPHBIX IIOPOJL U MAJIO 3A60THIIACH O TOM,
IJIE CAZIET X AeTrIne. Spirit v Opportunity —
IIEPBBIE CITyCKAEMBIE AMIIAPATBL, KOTOPHIE
IPETIONATAIOCh IOCTABUTD B MECTA, JIEMCT-
BUTCIbHO MHTCPECYIONINC YYCHBIX.

C op6buTtel Kparep [ycesa (HOBBIF JIOM
Spirifa) BBINIATAT KaK JJHO BBICOXIIETO O3€-




Pa C IPUCYILIEA EMY TOHKOU CJIOUCTOCTBIO,
OCTATKAMH PEYHOTI'O YCThA U USBUINCTHIMI
Teppacamu. OH PaCIIONIOKEH y CEBEPHOMN
OKOHEYHOCTH JOIMHBI Maa/iuM, OJHON U3
CcaMbIX 60bIUX HAa Mapce. Opportunity
OTIPABUICS HA IOMCKUA CEPOT'O TEMATUTA,
KOTOPBIN COCPeNOTOYEH Ha [TomyneHHomn
pasnauHe. Ieonor ®un Kpucrencen (Phil
Christensen) n3 ApU30HCKOIO YHUBEPCHTE-
T4 HEJJABHO HUCCJICAOBAI TONIOIPA(UIO 00-
HAKEHUEI TEMATUTA U YCTAHOBIIL, YTO MU-
HEPaT 0OOPA3yeT TOHKHUI MJIOCKUH IUIACT.
Taxum o6paszom, [TonyieHHas paBHUHA
TOKE MOIVIA OBIT THOM O3€Pa.

IIpoBEPUTD 3TH TIPEATIONIOKEHUA MOXK-
HO TOJIBKO Ha MeCTe. TaK, TOCKOJIbKY BETEP
HE MOMKET IEPEHOCUTD IIECUMHKU OOJIbIIIE
5 MM, OOHAPYKEHNE 60TIEE KPYITHBIX 3¢PEH
Oy/IET CBUAICTEILCTBOBATD O JICHCTBUN /IPY-
rOro (PakTopa APO3UU — BO3MOKHO, BOJIBL.
Korza rematut o6pasyercs B 03epe (a He,
CKaKEM, BTOPAYEM UCTOYHMKE), 3a9ACTYIO
B XMMHWYECKOU PEAKLIMHI YIACTBYET APYTOM
MUHEPAJI — TETUT, KOTOPBIF MOI'yT OOHAPY-
JKATb CHEKTPOMETPBI MapCOXOAOB. Tak
14l 32 IIAroM MbI Pa36ePEMCs, IOUYEMY
Mapc HaITOMHUHAET 3EMJIIO U BMECTE C TEM
CHUJIbHO OTJIMYAETCS OT HEE.

Mapc raasamm 3eMASH

3 ssHBapPA, B 23:30 IO THXOOKEAHCKOMY BPE-
MEHH, IPUMEPHO YEPES TPU YaCa IIOCJIE MO-
CaJIKU, Spiirit Ha9a/l TEPEABATH IIEPBBIC JTAH-

CACNMU

HbIE, PETPAHCIUPYEMBIE UCKYCCTBEHHBIM
CITyTHUKOM Mapca Odlyssey. YBUIEHHOE IIO-
PpasuIo HAOGMIOLATENEH, NPUBBIKIINX I10
OIIBITY IPEKHUX SKCITEANIINM, YTO U300pa-
JKEHUSI CTPOSITCS TIOCTENEHHO, CTPOKA 34
CTPOKOH, KAK 6y/ITO OJHHUMAETCS 3AHABEC,
CKPBIBAIOIIUI HOBBIM MUp. Ha sxkpane
BCIIBIXHYJIM IIEPBBIE KAPTUHBI, U B 3aJI€
YIPaBIEHM NOABWICS Kpartep [ycesa.
OCHOBHBIE KAMEPEI SPirif’a yCTaHOBJIE-
HbI HA MAYTE BBICOTOM OKOJIO 1,5 M, TO3TO-
My IPUHHUMAEMOE U30OPAKEHUE COOTBET-
CTBYET TOMY, YTO BbI YBU/IE/IU Obl, CTOS HA
MOBEPXHOCTH Mapca. M Bce ke Koe K yeMy
MPEJICTOSAIO IIPUBBLIKHYTH. JLxum besur (Jim
Bell), paboTaBmmmri Ha/l IBETHOM ITAHOPAM-
HOM Kamepou ¢ 1994 r,, nosicHWIL: «B xonae
NPOBOAUBIIMXCA HAMH UCHIBITAHUN 5 T10-
HUJI BAXKHYIO BEIIb: TO, YTO BUIUT MAPCO-
XOJI, 3HAYUTENbHO OTIMYAETCA OT TOIO,
YTO BBl yBUJIE/IA OB CBOUMH I71a3aMMU. [ 1110~
CKOE U300PAKEHNE HA SKPAHE MEIIAET BAM
BOCIIPHHUMATS ITyorHy. K TOMy K€ B TOM
Yy;KOM MHPE HET HUYETO, YTO IIOMOTAJIO
OBl ONIPEJIETATH PACCTOSHMSA U TA0APUTEI
OOBEKTOB: HU JIEPEBBEB, HU JIOMOB, BOOOIIIE
HHUYEro NPUBBIYHOTO». [lepes HadmoaTe-

JIIMH BO3HUK 3JIOBEIIMH JIAHJIAMDT: KaM-
HH, BITAJIMHBI, XOJIMBI M CTOJIOBBIE TOPBL
Kpacora nemnsaxa 3aBOpaK1uBajIa.
OJIHAKO KOCMHUYECKHE HCCIETOBAHMSA
TOAOOHBI I'AZIAHUIO HA POMAIIIKE: PAOOTAET,
HE paboraer, paboTaeT, HE PabOTACT..
Huxorga He sHaemb, 9eM BCE KOHYMTCA.
Pannum yrpom 21 sHBaps ydEHbIE TOTOBU-
JIU Spirit K IPOBEJEHUIO aHAIN3a TOPHBIX
TIOPO/1 B CKTAX ATUPOH/IAK. AITIIApaTy ObI-
JIa JaHa KOMaH/Ia MPOBEPUTH MH(PPAKPAC-
HBIA CIIEKTPOMETD. Spirit IOATBEPANAIL €€
MOJIYYEHHE, HO 3ATEM 3aMOTIAL. 34 IBOE Cy-
TOK MHKEHEPDI IIPE/TTPHUHSAINA OOJIBIIE JIE-
CATKA TIONBITOK OKUBUTH €r0. Korja M Ha-
KOHEIL y/Ia7IOCh BOCCTAHOBUTD CBA3b, ITOJIO-
JKEHHE OKA3AJIOCh CEPbE3HBbIM. XOTs
HEOTBPATUMON OIIACHOCTU HE OBUIO, Spirit
riepe3arpykascs 6ossiie 60 pas, IbITAsICh
YCTPaHUTb COOU, KOTOPBIM HE Y/aBaIOCh
JIMarHOCTUPOBATD. PYKOBOZMTEL TPOEKTA
IMurt Tetsunmxep (Pete Theisinger) oObsi-
BUJL: «IIIaHCHI HA TO, YTO AIIIAPAT ITOTHO-
CTBIO BOCCTAHOBUTCS, HEBEMKA. HO 1 Be-
POSATHOCTD €Er0 OKOHYATEILHOI'O BBIXO/1A
M3 CTPOS TOKE MaJIa». A 11 KOCMIYECKUX
HCCIIE/IOBAHUN 3TO YK€ YCIIEX.

Axopax Maccep (George Musser), LUTATHBIN KOPPECIOHAEHT XXYPHAAQ, B HOYOAE
Q0-x . 6GbIA acnpaHTom Ctea CkBaMp3ad. NocAeaHne CBeAeHUs o pabote Spirit'a
1 Opportunity AOCTYMHbI HO WWW.sciam.com.

\
AANPOHAAK

HAMPABAEHNE CBE3AA

COHHAS AOLWLIMHA

CEBEPO-3AMAAHbIM XOAM
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DOOOMbI i e

Yanrt [M663

13 mapta 2004 r., B 6.30, HOYOAQCDH FrOHKQO «Kpenkun opeLuek»:
15 ABTOHOMHBIX POBOTOB-ABTOMOBOUAEN C MHTEPBAAOM B & MUHYT
nepeceKkAn CTAPTOBYIO AVHUIO N YMYOAUCH B MYCTbIHIO MoxaBe.
Hn oAHQO M3 MALWKWH HE AOLWIAQ A0 GUHULLIA 320-KMAOMETPOBOIO
npobera. Aecstb MECSILIEB 51 CAEANA 30 MOATOTOBKOM OAHOM K3
KOMQHA 1 MOTY CO BCEWM OTBETCTBEHHOCTbLIO 3A51BUTh: YTOOLI POOOT
AODPAACS XOTs1 Bbl AO CTOPTA, €ro CO3AATEAU AOAXKHbLI ObITb
HE TOABKO TOAQHTAMBBIMU UHXXEHEPAMWU, HO M HACTOSILLMNMU

GAHATUKOMMU.

ITurrcbypr, 10 nexabps 2003 1 JToxab
JIWJT KaK U3 BeApa. Mexay AByMs 3a0po-
HIEHHBIMH METATyPTHYECKUMHU 32BOJA-
MH CTOsJI pOO6OT-aBTOMOOWIbL Sand-
storm. HaJy HUM KOJIIOBAJI IIPO/IPOTTINI
U HACKBO3b MNPOMOKIINI Kpuc OpMcoH
(Chris Urmson). YcTazible pyKd IIpOBEPsi-
JI1 OPE3EHT, KOTOPBIA 3aIIUINAT METAI-
JIMYECKUH KOXKyX, HAOUTBIN KOMIIbIOTE-
paMU U CHEUHAJIBHOM 3JIEKTPOHHOMU
AIIapaTypor, — MO3I' (PaHTACTHYECKOT'O
poboTa C TEJIOM CTAPOro APMEMCKOIo
Beszaexona Hummer.

MecsaueM panplie OPMCOH U €I'0 TOBA-
PHIIM IO KOMaH/IE TTOK/ISUIMCH, YTO K I10-
sgynouun 10 gexabpsa Sandstorm 3asep-
IIUT CAMOCTOSTENBHBIN Npobder. Toraa
LI€JIb BBIIVIAJIENIA BIIOJIHE OCYILIECTBUMON:
240 KM IO CPaBHUTEIBHO POBHOM MECT-
HOCTH 6€3 MOJ/bEMOB M CITyCKOB Ka3a-
JIMCh BCETO JIMIIb IIEPBBIM IIAroM K 320-
KHWIOMETPOBOM TOHKE <«TBepAbIi ope-

mek> (Grand Challenge). Komanzy-nooe-
JUTENS OKUJAIA MPECTIDKHAS HArpazga
OoT MHHHCTEPCTBA 060poHb CIIA
U 1Ipu3 B pazmepe $1 MIH.

Ho 20 yacos OT/I1aJK1 NPOIUIH BITyC-
TYIO0: HABUT'AIIMOHHAS CUCTEMA ITOYEMY-
TO OTKA43BIBAIACh PAOOTATD. [IByMs JHS-
MM PaHBIIE MAIIMHA CAMOCTOSITEIbHO
rpoexaa 6€3 OCTAHOBOK HECKOJIBKO KU-
JIOMETPOB, HO TIPEBIAYIIEH HOYBIO ITPO-
TapaHWIa 3a260p, 4 CErOIHS OCTAHOBU-
JIACh, CAEIAB BCET'O HECKOJIBKO KPYI'OB IO
MCIBITATENBHOM TUIoImaaKe. [1ox ycraHno-
BJICHHBIM Ha CKOPYIO PYKY HABECOM C Jie-
CATOK IMPOMOKIIHNX, 3AMEP3IINX U U3MY-
UEHHBIX YIEHOB KOMaH/Ibl CKJIOHWINCH
Ha/l IOPTATUBHBIMU KOMITBIOTEPAMHU.

Bcero wac Haszajn, korjga YwibsaMm Pep
Vurrerikep (William Red Whittaker), ria-
Ba «KpacHOM KOMaHIbl> U HAYYHbBIA PYKO-
BOJUTEJIb DPMCOHA, COOPAJI BCEX HA COBE-
LAHKE, PEOSATA COTTIACUIHCH IPOAOIIKATD

IIOWUCK HEUCIIPABHOCTEN BCIO HOYb, BECh
JIEHb U, €CJIN TIOHA/IOONTCS, BCIO CIIE/IYIO-
IIYIO HOYb. B KOTOPBIN pa3 mpo3ByYaI Jie-
BU3 KOMaH/Ibl: «CKa3aHO — CJICJIaHO!»
Ha KOH 6bUIN IOCTABJICHBI PEITYTAIIS KO-
MaHJIbl, 4 JUIS1 CTY/IEHTOB — W OLICHKH 32
BBIITYCKHBIC 9K3aMEHBL OJIHAKO CENYac
YurTrerikepa ¢ HUMH He 6bUIO, U 32 BCE OT-
BEYAT DPMCOH, TEXHUUYECKUH JIUPEKTOP.
I'nana na pydeiiky, Oerymue no 6pe3eHry,
OH JIyMaJI O TOM, CKOJIBKO HEZIE/Ib PAOOTHI
MOTYT IOHTH HACMAPKY BCET'O M3-34 Of-
HOI'O KOPOTKOI'O 3aMBIKAHUs, KOTOPOE
MOJKET BBI3BATH IOIABIIAS BHYTPb BOJA.
B nrore Kpuc orMeHMI MCIIBITAHUA U OT-
IIPABUJI BCEX CIATh.

Cnepyromuil IeHb NPUHEC YHMYy He-
NPUATHOCTEN. KaK pasrHeBaHHBIN Tpe-
HEP B IIEPEPBIBE MEXK/Y TAUMAMH, YUT-
TEUKEP YYUMHHI KOMaH/JIE Pa3HOC: «Bbl
3AUKJININCE Ha 240-KHJIOMETPOBOM
npooéere, 2 MEXJy TEM Ky30B MAIIHMHBI

30 B Mupe Hagko

HiHb 2004



SCOTT GOLDSMITH

HE ITOKPAIIEH, BEO-CAUT HE OOHOBJICH,
3JIEKTPOHUKA [JATYUKOB HE TOTOBA.
CMOKEM JIX MBI BBIUTPATH OCHOBHYIO
FOHKY, €CJIM HE YJIY4IIMM aMOPTHU3a-
nuio? HeT. B KOHIIE KOHIIOB, BBI IOCMO-
TPUTE, YTO TBOPHUTCSA B MACTEPCKOM!»
IJIA/IEB CBAJIKY U3 UHC
TaJEN, Pa30POCAHHBIX I€ HU ITOIA[,
pebsaTa OTBENM IJ1a3a. «MBbI IIPOCTO MO-
TEPAIN I'OJIOBY, — HPOJOJIKAI YUTTEH-
JIAIIEEC — T€HEPATIb-
T'OHOK,

Kep. — Bce mpowuc
Hasg  pPENETUINA IMOJIHOE
nogo6ue 13 mapra»

3asepmast MoJ0aJPUBAIOIILYIO PEUb,
YUTTENKED IONPOCUI HOJHATHL PYKH
TEX, KTO FOTOB ITOCBATHUTD KAKAYIO MUHY-
Ty TOCJEAYIOIMMX YETBIPEX CYTOK €Ile
OJTHOM IIOIBITKE 3aCTABHUTH MAIIHUHY

MOCTOSTENIBHO NpoexaTh 240 KM 3a
15 gacos. IToAHANIOCH YETBIPHAALATDH
PyK. Kakaplil U3 NPUCYTCTBYIOIINUX J1aB-
HO PEIINI, 9TO OOPATHOM JJIOPOTH HET.

B Mupe Hayku

2 AEKABPS 2003 r. «<KpacHas1 KOMAHAG» FOTOBUT OBTOMOOUAL-
po6oT Sandstorm K nepeor noesake. Noka Huk Muaaep (Nick
Miller) BeAET MALLMHY MO UCTLITATEABHOMY MOPLLPYTY MEXAY.
306POLEHHBIMN METAAAYPIUYECKMI 3QBOACMM B [UTTCOYPre,
BOPTOBbLIE KOMMLIOTEPLI PETMCTPRUPYIOT MPONAEHHbBIV MYTb.
Yepes natb AHEN POBOT NPOMAET EFO CAMOCTOSITEABHO.

MoncTtuHe Kpenkum opeluek

30 anpena 2003 r., Kondepenn-3an Mu-
CTHUTYTa POOOTOTEXHUKU YHUBEPCHUTE-
Ta Kapnern—Mesuiona. Bcran BbICOKUN
4EeJIOBEK M C CAMOYBEPEHHOCTBIO HOKCE-
pa-TaKENnoBeCa 3aroBOpuIL: «Pazpemmure
NPENCTABUTHCA: Pes YUTTENKepP, TUPEK-
TOP IIEHTPA IMOJIEBOI POOOTOTEXHHUKH.
Sl HaMepeH BO3IVIABUTD OJJHY U3 KOMaH/]
U B CJIE/IYIOIIEM I'OJly IIPUBECTH €€ K I10-
oene B Jlac-Berace». B peBpane HbIHEI-
HETO Irojla YUTTEHUKED ITOOBIBAI HA KOH-
depeHumny, I71€ IpPeACTaBUTENN YIIPaB-
JIEHUST TIEPCIEKTUBHBIX MCCICOBAHUH
1 pa3paboOTOK MUHUCTEPCTBA OOOPOHBI
CIIA (DARPA) OO6BSBHIN KOHKYpPC Ha
Y4aCTUE B TOHKE aBTOMOOHIEN-POOO-
TOB OT bapcroy (mrT. Kammdopuna) 1o

-Beraca (mr. Hesazna) (am. cxe.
32). CocrazaHue JOJDKHO

CTUMYJINPOBATh Pa3pabOTKy aBTOHOM-
HOT'O TPAaHCIIOPTHOTO CPEACTBA, KOTO-

poOe MOIJIO ObI JOCTABIATH OOEITPUIIACHI
WA 3BAKYUPOBATH PAHEHBIX C TIOJISA
60s1.

VY Vurrerikepa OblIu JIBE€ BECKUE IIPU-
YUHBI, YTOOBI BO3IVIABUTL OAHY M3 KO-
MaH7l. BO-TIEPBBIX, COCTA3AHUE JJOIKHO
BBI3BATb B OOIIECTBE HHTEPEC K
TEXHUKE. BO-BTOPBRIX, IO CJIOKHOCTH 32~
Jlavy MOKHO CPABHUTD C IIEPBLIM TPAHC-
ATIAaHTUYECKUM 1iepesieTom Jlnnaoepra.
«COBPEMEHHBIEC TEXHOJIOTUM HE TOJATCSA
JUIA 9TOU TOHKH, 1 MHOTUE CITEIIUATACThI
YBEPEHBDI, YTO BBIMT'PATD €€ B HAIIE BPEMS
HEBO3MOXKHO», — IIUCATI YUTTENUKED I1O-
TEHIIUATbHBIM JJOOPOBOJIBIIAM M CIIOH-
copam.

Chenarb aBTOMOOHIb-POOOT HE TaK
YK CJIOKHO. B MHCcTHUTYTE pO6OTOTEX-
HUKH YUTTEHUKEPY YK€ NPUXOAHIOCH
CTPOUTDH CAMOYIIPABJIAIONIAECCSA MAIINU-
HBI /I OTTACKUBAHUA KAMEHHBIX IJIBIO,
yOOPKH ypoOKasg, COCTABJICHUA KapT )
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TOPHBIX BBIPAOOTOK M IIOHUCKA METEO-
puToB B AHTapKTHAe. Yro nmemaer
«Kpenkumn opemek» JeUCTBUTENIbHO
KPEMKUM, TaK 3TO TPEOOBAHUE K CKOPO-
CTH JBWKCHUS POOOTA MO HEPOBHOU
M HE3HAKOMOM MECTHOCTH M KOPOTKUNA
CPOK, OTBEJEHHBIM HAa €ro CO3JaHHe,
YTOOBI BBIUIPATh, Sandstorm OKEH
JIBUTATbCA CO CPEAHEN CKOPOCTBIO HE
menee 10 m/c (36 KM/9), T.€. IPUMEPHO
B 10 pa3 6bICTPEE AKCIIEPUMCHTAIBHBIX
POOOTOB, CO3AAHHBIX B XO/IC YCTBIPEX-
JleTHEN nporpammbel DARPA 110 paspa-
60TKE

HA3E€EMHBIX  TPaHCIOPTHBIX

CpeACTB, (DYHKIIMOHHUPYIOMUX 6€3 BMe-
IIATEIBCTBA YETOBEKA, HA KOTOPYIO OBI-
JIO TTOTpadeHo $22 mrH.

NAAHbI «<KPACHOM KOMOHADI»

24 yons 2003 1. «B mponuieiit pa3 peyb
IIJIA O TPEXKOJIECHOM JKHUITAKE C TUT'AHT-
CKUMH KOJIECAMU JUAMETPOM OOJIbIIE
JIByX METPOB, — CKa3aJl YUTTEHUKED HA
TPETbEM 34CEJAHUN KOMAaHJbL — DBbLI
PACCMOTPEH U NOJHONPUBOAHBINA YEThI-
PEXKOJIECHBIN BE3AEXOM C U3MEHAEMON
¢dopmoii maccu. M3yqus 06a BapuaHTa,
MbI IPHUIUIM K BBIBOJY, YTO OHM CJIMII-

KOM CJIOKHBI JUIA IIPOEKTA, HA KOTOPBIN
OTBEJIEH BCETO I'OfI».

3a Tpu MecAna paboTbl KOMaHJA Tak
U HE PEIINIIA, YTO B3ATh 34 OCHOBY IS PO-
60Ta — apMercKuil Besnexon Hummer,
OUKAIl WIM BOEHHBIN 6arru Chenowth.
VUTTENKEP NPEACTABII MATEMATUIECKUAN
AHAJIU3 TIOBEJICHUST KAK/IOTO aBTOMOOWJISE
Ha TPAacce, COCTOSIIEH B OCHOBHOM M3
IIPOCETIOYHBIX JJOPOT U 6€3/10pOKbs. «Bes-
nexon cMoxer ogosnetrb 400 km 32 9,3 4.,
CIIPUHTEPY [UIsI 3TOTO IMOHAZOOUTCSI
10,6 9», — 3aKTIOYII OH. BBIGOP Kazaics
OYEBH/IHBIM, OAHAKO Hummer M998

FOHKA «KPEMKWW OPELLEK»

B ®EBPAAE 2003 . DARPA 06bsIBUAO O MPOBEASHNN 13 MOPTA
2004 r. roHKM OBTOMOBUAEN-POBOTOB «Kpenkum opeLuek». bes
BMELLATEABCTBA YEAOBEKO MALLUMHBI AOAXKHbBI BbIAV MPEOAO-
AeTb 320 KM MO HE3HAKOMOM NEpEeCEYEHHOM MECTHOCTN He
6onee 4yem 3a 10 YacOoB. HM OAMH CO3AQHHLIN K TOMY BpeMe-
HW POBOT HE CMOT Bbl CMIPABUTLCS C 3AACHNEM.

NP3 B $1 MAH. NMPEAHO3HAYOACS KOMOHAE, Ybsl MALLMHC
MPOMAET BCIO AUCTAHLMIO BbICTPEE BCEX U 3ATPATUT HE 6O-
Aee 10 yacos.

MPABAA: POBOTEI AOAXKHBI ObiTb MOAHOCTEKO OBTOHOMHBIMM.
B xoAe 30e3A0 OHM HE MOTYT MOAYHYATb OT YEAOBEKA HUKAKMX
CUMHOAOB (KPOME KOMAHAbBI OBOPUNHOM OCTAHOBKM). Malum-
Hbl AOAKHBI OCTOBATLCSI B MPEASAOX OTBEAEHHOW MOAOCHI
ABWKEHWS1. HYM O AMH POBOT HE MMEET MNP ABA YMBILUAEHHO CO3-

AOBQTb MPENSTCTBUSI CBOMM COMEPHNKAM. [OHKQ MPOBOANTCS
C PA3AEAbHBIM CTAPTOM, MOPSIAOK KOTOPOrO OMPEAEASIETCS B
KBOAMDUKALMOHHBIX 30e3A0X. ECAM B 2004 I. HM OAHA MALLMHA
He BbINOAHUT YCAOBWI, FTOHKO BYAET NMOBTOPSITLCST €XKETOAHO,
NnoKa He BYAET BbISIBAEH MOBEAUTEAb UAM HE 3AKOHYNTCS Ui
HAHCUPOBAOHME (Nocae 2007 1.).

PETAAMEHT. 3a 2 4yaca AO HAYOAQ TOHKM MPEACTOBUTEAN
DARPA BbIACIOT KODKAOW KOMOHAE KOMMAKT-AMCK C 3AMChIO
NMOCAEAOBATEABHOCTN GPS-KOOPANHAT KOHTPOABHBIX TOYEK,
PACCTOSIHUE MEXKAY KOTOPBLIMW COCTABASIET OT 45 A0 300 Mm.
LLIMprHA MOAOCHI ABVKEHMST MEXAY KOHTPOABHBIMY TOYKAMM
HEMOCTOSIHHA: HA HEKOTOPbLIX YYACTKAX MALUMHBI AOAXKHBI
OCTOBATLHCS B MPEAEAOX Y3KOrO TPEXMETPOBOIO KOPUAOPA.
OBLLAS AAVHA TPACCHI MOXET COCTABAATL OT 240 A0 336 KMm.

BO3MOMHBIE MAPLLIPYTbI FOHKIA
s [[OYHTOBBIE AOPOTY

s \OPOTU C TBEPABIM
NOKpPbITUEM
Bespoposxbe HaLWoHaAbHbI APk

DeaepansHbIi NApK 'AoAvHa cmepTn'

BoeHHag 6asa

Apmeiickas 6a3a

DopT1-NpBurH

48 km

HALMOHOALHbI 30MOBEAHUK
Moxase

5Q3a MOPCKOW MEXOThI
'29 nanem"

flovgoarisancseafi "FOKKA KOPOTKOACTRS!

HA TPACCE mMoryT BCTpeUaTbCsl NECHAHbIE YHACTKM AOPO-

1, y3Kue npoesabl Noa MOCTaMM, MayTel ASM 1 KpyTbie
NoBOPOTHI. «KPACHAS KOMAHAC» MOAFOTOBUAGH B MUTTC-

Bypre He MeHee CAOXHbIN UCTIBITATEABHBI MAPLLIPYT.

32 B Mupe nayku
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COURTESY OF THE RED TEAM, CARNEGIE MELLON UNIVERSITY (fop left and bottom leff);

LUCY READING; SOURCES: MDEP. BLM, SRA/DARPA (map):
ALEX GUTIERREZ (fop right); JASON DIVENERE (bottom right)



SCOTT GOLDSMITH (tfop and middle); ALEX GUTIERREZ (botfom)
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1986T. BBIMYCKA BKATIWJIA B MACTEPCKYIO
KOMaH/IbI TOJIbKO B CEHTSIOPE.

Tem BpemeHeM peo6saTa MOAIOTOBUIN
58-CTPAHUYHOE TEXHUYCCKOE OITMCAHHUE
TOTrO, KaK Sandstorm 6yJeT OTCICKUBATD
CBOE MECTOIOJIOKEHHE, IJIAHUPOBATD
MapmpyT, O6HAPYKUBATb U OOBE3KATH
rperpajipl. Ero pasganam npecTaBUTeIsaM
SAIC, Boeing, Caterpillar, Seagate n 1py-
I'MX KOMITAHUH-TIAPTHEPOB.

«B TeueHune 8 MecALEeB MBI OyAeM CO-
CTABJIATH TOAPOOHYIO KAPTy PAaNOHA,
B KOTOPOM TIPOW/IET TOHKA, — OOBIBIII
Yurrenkep. — Korjga 3a 1sa yaca 10 crap-
Tad DARPA Bpy4uT HAM €€ MapIUIPYT, MbI
HUCIOJIB3YEM HANly KapTy Ul pacyuera
OINTUMAJIBHOI'O IyTU 1 IPOMOJENINPYEM
3aesq (am. epesky Ha cmp. 34). Ilonyden-
HBII CIIMCOK U3 HECKOIBKUX ThICAY GPS-
KOOP/IMHAT 3arpy3dM B IaMATb pobOTa,
KOTOPBIH CMOKET OPUEHTHUPOBATHCS 10
3TUM BUPTYJILHBIM TOUKAM>.

Ha TOT MOMEHT 3aTPaThbl JOCTHUIJINA
$3539491. Cam aBTOMOGMIb OBOIIENCS
B $725ThIC., 2 YEKHM TOJIUCAIN TTOKA
TOJIBKO Caterpillar 1 mecTHbIE (DOH/DL
ITpasza, MHOTrHUE (PUPMBI TOJAPHIIN 1ICH-
HOE OOOPYZOBAHUE U TIOACIINCE OIbI-
TOM M 3HAHUAMHU.

B wactHOCTH, KOMNTAaHUA Applanix ipe-
JIOCTABWJIA HABUT'AIIMOHHYIO CHUCTEMY 3d
$60 TBIC.,, KOTOPAST TO3BOIUT MAIIVHE HE
TOJIBKO OTCJIEKUBATb CBOE MECTOIOJIO-
JKEHME, HO M BUJIETD flopory. Ha noaBrx-
HBIX IUIaTOpMax OyAyT YCTAHOBIICHBI
PaJuOIOKATOP, JIA3€PHBIN pajlap U CTe-
peokamepa, KOTOPYIO IPEAOCTABUIIA
dupma SAIC. Bce nmepednciieHHbIE yCT-
PpOMCTBA OYAYyT COEUHEHBI C CUCTEMOU
Applanix. KapfaHnHble TOJIBECH OYIyT
CIVIZKUBATD TPSACKY HE XYK€ MBIIII] IIEU
(cm. cmp. 36-37).

TTOXO’KHE TUIAHBI U Y MHOI'MX KOMaH/I-
conepHull,. Hanpumep, rpyrmna aclupaH-
TOB M3 Kanmm@OpHHUIICKOTO TEXHOJIOIM-
YECKOI'0 MHCTHUTYTa OTKa3aaach OT
PaJrOIOKATOPA U OCHOBHBIE HaJICK/IbI
BO3JIArd€T HA YETBIPE BUJICOKAMEPHI, YC-
TAHOBJICHHBIE B IIEPEHEN YACTU MOJU-
durnposa"Horo Chevrolet 1aboe. Kyn-
JIeHHbIN «KpacHOM KOMaHAOW» pajap
CTOUT MOTPAYEHHBIX $47 TBIC: OH IO3-
BOJISIET BW/IETh YEPE3 IIBUIEBYIO 3aBECY,
OCHEIVIAIONYIO  ADYTHE  JaTYMKU. )

Pa .
29 HOSBPS: Pep Yuttenkep NnoMoraeT yCTPAHUTb TAGBHbIE HEAOCTATKM KAPACQHHOIO NMOABECA,
410Gl 06EeCneynTb POBOTY CTABUABHOE MOAE 3PEHNS B YCAOBUSIX TRSICKU.

2 AEKABP4: Sandsform 3a noAYaca npoexaA 6,4 KM, PO30rHOBLUMCH AO 24 KM/,

8 AEKABP4: YcnelwHo npoexas 74 kv 3a 4 4aca, Sandstorm CBUACS C NyTU N BLEXAA B OTPAAY.

B Mupe Hayku
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Komanzma Yamsepcurera mrara Oraiio
Team ‘lerramax yCTaHOBWIA HAa OTPOM-
HOM TPEXOCHOM I'PY30BHKE /IBA Pajiapa,
IIECTb BUJIEOKAMEDP U YETBIPE JIA3EPHBIX
ckaHepa. OJIHAKO yBEIMYEHHE KOIMYe-
CTBA JJATYUKOB MOYKET 1 HABPEANUTD: KAXK-
IOBIM M3 HUX HOCHUIAET MOIIHBIHA TOTOK
UHQMOPMAIIHU, U KOMIIBIOTEPHI pOOOTA
MOTYT HE CHPAaBUTbCA C €€ O6PAOOTKO.
[TOCKOIBKY MalIMHA IOJAIPBIrUBAECT
U TPACETCS, PE3YIBTATHI JTOKAIIMOHHBIX
0630pOB MOTI'YT ITOKA3aThCS POOOTY IPO-
THBOPEUUBBIMH U COUTH €rO C TOJIKY.
K TOMY 7K€ COBCEM HE IIPOCTO OOBE/IN-

HUTD JAHHBIC OT BOCTIPUHUMAIOMINUX YCT-
POIICTB PA3HBIX THIIOB: TA3€PHBIC CKAHE-
pbI I'EHEPUPYIOT OOJIAKA TOYEK, PaJapbl
BBI/IAIOT TIPSIMOYI'OJIBHBIE OTMETKH,
a crepeokamepa (POpPMHPYET TaK HA3BI-
BAEMYIO KAPTy HECOOTBETCTBUI. HyXHO
OBITH OUYEHb OCTOPOKHBIM, YTOOBI COB-
MECTHTb JJOCTOMHCTBA JATIYHKOB, 4 HE UX
HE/IOCTATKI.

MoAesble NCNbITOHWUS

6 HOs6ps 2003 1. YUTTENKED, DPMCOH
n Owmnn Ky (Philip Koon) us Boeing
Phantom Works TpOBOJWIN TEICKOH-

MYTb K NOBEAE

depeHnUIo ¢ naprHepamu. «CerogHs
Mbl Ha IOJIYTH K LIEJIH, HO BIEPBbIE
OTCTANMN OT rpaduKa, — COOOIMI YUT-
TerKep. — Pajgap 3acTpsain Ha TaMOXKHE
o IyTH n3 BermkobpuraHuu, 3a CTO
C JIMIIHUM 4YaCOB PabOTHl I'€ojie3HYe-
CKas I'PyINa COCTABMIA MeHee 4% Kap-
Tbl, JI€EHbI'Y 3AKOHYMJIMCh, HAM HE XBa-
Taetr $950 ThIC, 2 IPOAATH MECTO IS
pEKIAMBI HA KAIIOTE U OAra’KHHKE ITOKA
HE yAAJIOCh».

Yepes Be HeJEIN KOMaHd CTOJIKHY-
J1ACb C HOBBIMH TPYJHOCTAMM. CBEPX-
TOYHBIA OJIOMETP HUKAK HE Y/1aBaJIOCh

«KPACHAS KOMAHAA» Cpa3y MOHSIAQ, 4TO AASI MOBEAbI B TOH-
K& BODKHEE BCEro MPEeAOCTOBUTb POBOTY MPEAESABHO MOA-
POBHYIO U TOYHYIO HABUFOLWMOHHYKO KAPTY. HO MOCKOAbKY
MCTUHHbBIM MOPLLPYT CTOHET M3BECTEH TOALKO 30 ABA HOCA AO
CTAPTA, PEBSITA MPOBEAM ThICSHM HOCOB, COBUPAsT N KOMOU-
HUPYS KAPTbI, MOAEAM N A3POPOTOrPAPUN BCEN MOTEHLIN-
QAbHOM OBAACTM ToHKM (OHA B 400 pa3 60AbLLIE MOKA3AHHOTO
3AECb YHOACTKAQ).

Ot l[eonormyeckom cAyK6bl CLLIA KOMOHAQ MOAYYUAQ AO-
BOABHO TpyOble TPEXMEPHbIE MOAEAM pPeAbeda MECTHOCTU
1 aspodoTorpaduM, HA KOTOPLIX MOXHO OBbIAO PA3AMYATL
npeameTbl pasmepamm oT 1 M. K HUM OHU MPUCOEAUNHNAM
CAEAQHHbIE HA 30KA3 KAPTbl AOPOT U PACTUTEABHOCTM U MO-
MECTUAM BCKO MHOOPMALIMIO B €AMHYKO 6a3y reorpaduye-
CKMX AQHHBIX OB BEMOM HECKOABKO TEPABANT.

KomnbtoTepHast NPOrpAMMa UCMOAB3OBAAQ HOKOMAEHHbIE
CBEAEHNS AN PACHETA CAOXKHOCTU MPEOAOAEHMST KAXKAOTO

AOPOT N PACTUTEABHOCTb

ASPODPOTOCHMMOK

MOAEAb PEABEDA « 3

KBAAPATHOTO METPA MOBEPXHOCTU. HEeKOTOPbIE YYACTKM, HO-
npumMep 06PbIBbI M FPAHMLEI KOPUAORJ, BbIAM OTMEYEHbBI KAK
HEeMnpPeoAOAMbIE AAST POBOTA. POBHLIM YYACTKAM, B YOCTHO-
CTU AOXXOM BbICOXLLUMX O3€pP, MPUMUCAAM HYAEBYIO CTEMNeHb
CAOXHOCTM.

B A€Hb rOHKM AQHHBIE O PpaKTUYEeCKOoM Tpacce (MOKA3a-
HQA HA KAPTE BHN3Y KPY>KKAMU 1 TOAYObIMU AUHUSIMU) ObIAK
NnepeAadHbl MO BbICOKOCKOPOCTHOM AVMHUN CBSA3WN LIEHTRY
YNPAOBAEHUS «KPACHOM KOMOHABI», TA€ APMMUST KOMMblOTE-
POB PACCUYUTAAC OMTUMOAbHbBIM MAPLUPYT, ONMPAsICh HA
npeABApUTeAbHble OLUEHKN CAOXKHOCTU pe/\becbo. 3atem
pPebaTa PASAEANAU TPACCY HA YHACTKM M OTAOAUAN KOM-
NbIOTEPHBLIN MAQH TAKMM OBPA30M, YTOObI UCKAKOYUTb
OLMBKN, 13-30 KOTOPbIX POBOT MOXKET MOMTM NO ONACHOMY
nyTM. OKOHYATEAbHbIE YKA3AHWMSI MO HABUrALMM (KEeATble
TOYKM) BObIAK NMepeAaHbl POGOTY Nepea CAMbIM HAYAAOM
FTOHKW.

COCTABHAS KAPTA MAPLLIPYTA

a4 B Mupe nayku
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SCOTT GOLDSMITH (fop); TAKEHITO ETANI (middie); JASON DIVENERE (botfom)

HHOOPMALHOHHBIE TEXHONOTHH

YCTAaHOBUTD HA OCH JKUIIA, A IPU NIepe-
€3J1€ YEPE3 KEJIEZHOJOPOKHYIO ATy
Ha CKOPOCTH 8 KM/4 JATYUK YCKOPEHUSA
3JIEKTPOHHOTO OJI0Ka MOKa3al IEbIX
7g. KOHCTPYKLIUIO €ro mojaBeca IpU-
IUIOCh OPA60TATh, YTOOBI MEPErPY3Ka
HE NPEBbIAIA 38 — JKECTKHUE IHUCKH
1 Npoyvas NEKTPOHMKA OOJIbIIIE HE BbI-
JIEPIKAT.

CpOKHM Havanu NO/KUMATh: CTO JIHEH,

BBIJICJICHHBIC HA Pa3pabOTKy, UCTEKAJIH,
4 EIe IPEACTOAN0 YCTAHOBUATD BCE 60P-
TOBBIE KOMIIBIOTEPDI, IPOBEPUTD IJIEKT-
PUYECKHUE COEIMHEHNST, U3TOTOBUTD Kap-
JAHHBIC TIOJBECHI, JOJAENATbh IIPO-
IPAMMHOE OOECIEYECHUE U CMOHTHPO-
BATb JATYHKU. «Bbl O6€many, 4To yepes
JIBE HEJEMM MamuHa npoeaer 240 K,
4 OHA €llle U MeTpa He nponuia. BoTt yxe
BTOPO¥ I'0J] KOMaH/ia IPOMECCUOHAIOB
u3 Yuupepcurera KapHeru—MenioHa
paboraer HajJ NATHMUWUIMOHHBIM IIPO-
E€KTOM aBTOMOOWIA-pobOTa Spinner.
Haubosbliee IpoHIeHHOE UM PaCCTOs-
HUE Ha cerojHs cocrassier 24 kM. Te,
KTO HE BEPUT, 4TO 10 feKabpsA HaIa mMa-
muyHa npoeger 240 KM, HOJHUMUATE Py-
Ky». Hu OTHOT pyKu.
1 nmexabpsa 2003 1. Ha po6ore 6bun
CMOHTHMPOBAHbI HEKOTOPBIE JIATYMKH,
U 3aYaTKU €TI0 HEPBHOW CHUCTEMBI 3apa-
6ortanu. ITocne yCTaHOBKM KapJJaHHOI'O
MO/IBECA, CTAOWIN3UPYIOMIETO BU/ICOKA-
MEPY M JIA3E€PHBIC PAfaAPBI JATbHEN 30-
HBbI, BBIICHWIOCH, YTO OaPaXJIAT OITOBO-
JIOKOHHBIE I'MPOCKOMNBL. B pesynbrare
MO/IBEC, KOTOPBIN JIOJDKEH IO/ABIATH
TPACKY, CaM IPOBOLIMPOBAT ee. Bero cre-
JIYIOIIIYIO HEJICIIO pebsITa IEPENHCHIBATTN
MIPOTrPAMMHOE OOECIIEYEHUE C YUYETOM
NPUHIAIHAIBHBIX 1€(PEKTOB KOHCTPYK-
LIUH THPOCKOIIOB.

Ha cnepyomuil neus Sandstorm Obu1
OTNPABJIEH B IIEPBOC CAMOCTOATEIBHOE
nyremecTsre. OH eXal BCJIEIYIO, ITPO-
CTO cliefaysa CHUCKYy GPS-KOOpAauHAT
KOHTPOJIBHBIX TOYEK, ONIPEJEIAIONNX
OBAJIHYIO TPACKTOPUIO. MamuHOM yII-
PaBIAn KOMIBIOTED, HO JUIA IOJCTPA-
XOBKH B HEH €XajJ1 OPMCOH. 32 IOoI49aca
Sandstorm niporien 6,4 KM, 4 3aTeM 3a-
Mep, MOJIYYMB U3 MACTEPCKOM PaJJMOKO-
MaH/ly OCTaHOBKU. Houbio pabora Haf
HUM BO30OHOBHJIACH. >

- 1
B - _
9 AEKABP4: KOMOHAC COBPAAQCH B MOCTEPCKOW, YTOGbI MOAFOTOBUTL MALLMHY K O4EPEAHBIM
VICMBITOHUSIM.

10 AEKABPS: HeBbicnaBLMECS 1 M3MYyYEHHbIE Kpnc SpMCOH 1 KeBUH MNTEPCOH OTACKMBAIOT
000PYAOBAHME U MPOrPAMMHOE obecneyeHre poboTa.

18 AEKABPS: ViHxkeHepbl Boeing Phantom Works npncoe AMHUAUCH K KOMAHAE B MyCTbiHEe MoxaBe
ANS VCMbITAHKSI HOBOW PAACIPHOM CUCTEMBI.

B MOpe nagku
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HHOOPMALHOHHBIE TEXHOROTHH
KAK PABOTAET SANDSTORM

MEPEA HAYAAOM roHkn «KpacHOs1 KOMOHAQ» PACCHUTLIBAET
HAUAYYLWMA  MOPLWPYT U nepeadeTr poboTy MNoAPOOHbIe

yKa3aHUs (B dopme reorpaduyeckmx KOOPAMHAT KAXKAOTO CNeUMAnBHBIN BAASONPOLIECCOP
MeTPQ MyTn). B COOTBETCTBUM C HUMU POBOT ABMKETCS OT CTAPTA
A0 GUHALLA, OBXOAS HEOXKUACHHBIE MPENnsTCTBIS (HaNpUMep, GPS-QHTEHHbI Crepeokamepa

OCTAHOBMBLUMECST MALMHBI). YTOObLI YCMELWHO MPEOAOAETb
TPACCY, HY>KHO YMeTb PeLllaTh YeTblpe CAOXKHbIE 30AQ4N:

CKOHVPYIOLLMIA AQ3EP AQABHEN 30HbI

. . CKpeboK C MHEBMOMPMBOAOM
CKAHMPYIOLLMN AQ3eP BAVKHEN 30HbI

BpawatoLasics

BUHTOBbIE MPYKMHBI 1 AMOPTU3ATOPbI
Py P P AHTEeHHA paagpa

CKAHVPYIOLLNIA ACZEP
OAKHEN 30HbI

GPS-1paekTopust 190-KMAOMETPOBOW
VICMbITATEABHOM TPACCHI (KDACHbIE
AVHN — COOU BOCTIPUHUMQIOLLMX
YCTPOWCTB)

Komnbtotepbl Ha Napax
npoLeccopos Xeon 3 Iy,

HaBUrALMOHHBIN KOMMLIOTEP
Applanix

Komnblotep Ha 4 npoueccopax
Itfanium 2

CBEPXTO4HbBI OAOMETP

1. ONMPEAEAEHUE MECTOMOAOXEHUS
HOBUraLMOHHBIN KOMMbIOTEP Applanix

MOAYHYOET ACHHbIE OT ABYX GPS-NpUeMHUKOB, 5-KBT AM3EAb-TEHEPATOP

TPEX OMTOBOAOKOHHbIX TMPOCKOMOB, TPEX Mechron
KPEMHNEBBIX AKCEAEPOMETPOB 1 CBEPXTOYHOTO
oaoMeTPA. Mo 3TMM ACHHBIM OH OMPEAEAIET DACKTPOHHBIN GAOK

CBOE MECTOMOAOXEHMNE C TOYHOCTBIO AC 50 CMm
N OPUEHTALIMIO C TOYHOCTHIO AO 0,4,
VHdopmaums obHosAseTcs1 200 pa3 B CEKYHAY.

CTEPEOKAMEPA CBEPXMOLLHBIN AMOPTU3ATOP
lo| . CookycrpoBaHa Ha 30 m

PAAAP/ -

AvnanasoH ot 10 Ao 100 m

OrpaxaeHvie paaMaTopa

AA3EP BAMYKHEIA 30HbI ¥
AnanasoH o1 10 oo 30 m - AA3EP AAABHEW 30OHbI
.\ AManasoH o1 10 A0 350 M,

y MO YMOAYOHMIO GOKYCUPOBKA HA 50 M
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2. OBHAPYXEHUE MPENSITCTBUIA
AN OBHOPYKEHWSI MpensTCTBUA Sandstorm

MCMOAB3YET YeTblpe BUAQ AQTYMKOB (PUC. Q).
Aa3ep AQAbHEN 30HbI 50 Pa3 B CeKyHAY
perucTpupyet NpodrAb MECTHOCTU, N HO
OCHOBE PFIACQ MOCAEAOBATEABHBIX MPOGUAEN
KOMMbIOTEP CTPOUT TPEXMEPHYIO MOAEAb
penbeda (puc. b). Aazepbl GAMKHEN 30HbI
BEAYT HOBAIOAEHME BO BCE CTOPOHBI OT pOBOTA.
Crepeokamepda NoCbIAQET BUAEOCUMHAA

HO CNEeLMAAbHbIN KOMMBIOTEP, KOTOPbIM MO
MOAYYEHHbBIM N30BPKEHUSIM PACCYUUTLIBOET
HOKAOH M CTeneHb HEPOBHOCTM MECTHOCTH.
BpaLLatoLLascst OHTEHHA POACPA MO3BOASIET
OBHOPY>KMBATL NPENATCTBUS (DUC. €) AQXKE
TOrAQ, KOTAQ MblAb UAM MPSIMOM CBET OCAEMNASIIOT
APYre AQTYMKN.

PactnreabHOCTb

.

AQABHEN 30HbI

3. KOPPEKLING MAPLLUPYTA

Ao>ke camble AyuLLne KapTbl BbICTPO
YCTAPEBAIOT, MO3TOMY HO 6OPTYy POBOTA
VMMEIOTCS TP KOMMbIOTEPA HA MPOLLEeCCOoPaX
Xeon, NCMOAB3YIOLLME MHPOPMALMIO OT BCEX
AQTYMKOB AAST OOHOBAEHMUSI AQHHBIX O CTEMNEHU
CAOMHOCTU KAKAOTO KBAAPOATHOrO METpa
MECTHOCTUN. AOPOraM C TBEPAbIM MOKPLITUEM
NPUMUCHIBAETCSI HYAEBAST CTEMNEHb CAOXKHOCTH,
a 06pPbIBOM M POBOTAM-COMNEPHUKAM —
6eCKOHEeYHO BOAbLLAS. HECKOABKO pa3

B CEKyHAY NpoLeccopsl [fanium 2 npoBepsitoT,
HE NMPOXOANT AVl HOMEYEHHbIN MOPLIPYT OKeATsie
TOYKM HO cxeme d) Yepes yHACTKU NOBbILLEHHOM
CAOXHOCTU (KPQCHbIE KPYXKKI). TTon
HEOBXOANMOCTM MPOrPAMMAO-MACHNPOBLLMIK
POCCUUTBIBAET APYTME BO3MOXKHBIE MYTH
(rony6bie AVHM) 1 MIePEHOCUT TOUYKM NPUBS3KA
HO KPATHYANLLMIA 13 HUX (PUC. e).

-
ABTOMOGUAL

CKAHVPYOLWNIA AQ3EP

HHOOPMALMOHHBIE TEXHONOTHAH

rMPOCKON

HeCKUA

VIMboTEP

4. CTOMKOCTb K MbIAV U YAAPAM

KomMaHAQ ocHacTMAG Hummer roHOYHbIMM
peccopamMm, AMOPTU3ATOPAMM 1 3ALLUTHBIM
OrPAXKAEHNEM POAMATOPA, A TAKXKE MOHU3NAC
AQBAEHWE B LUMHOX. AAST 30LLMTBI KOMMBIOTEP OB
SAEKTPOHHbBI OAOK MOABELLEH HA MPY>KUHHBIX
TPEHOXHNKAX C OMOPTU3ATOPAMMU U 3AKPENAEH
CBEPXMNPOYHBIMU YIPRYTVIMU CTROMAMM.

12 YNPOYHEHHBIX YXECTKUX AUCKOB BAOKA
06beAMHEHDI B M3ObITOYHbIE NApbl. Koraa Sandstorm
BYAET TPSICTUCh CO CKOPOCTLIO 48 KM/4Y No
«CTUPOABHOM AOCKE» 13 IPSI3M, CMOTPSILLME BREepeA,
AQTYMKM CMOTYT COXPOHSITb YCTOMHYMBOE MOAOXKEHME.
Mo3aToMy MHXKEHEPBI «KPACHOM KOMAHAbI»
CKOHCTPYMPOBOAN U MOCTPOUAN KAPACQHHbIN
MOABEC C KOMIMbIOTEPHBIM YMPOBASHNEM (BBEPXY),
KOTOPbIN 0BecnedmBaeT GOKYCUPOBKY U
CTABUAN3ALMIO BUAEOKAMEPSDI U AQ3EPA ACABHEMN
30HbI. AASI M3MEPEHMS U KOMNEHCALMN KPEHA,
TAHTAKA Y PBICKAHUST MALUMHBI MPEAYCMOTPEHbI TPW
OMTOBOAOKOHHbIX TMPOCKOMNA U TPU MPELM3NOHHBIX
NMPVBOAQ. POAGP NOAOBHBLIM XKe 0BPa30M
30KpenAeH BOATAMM HO OAHOOCHOM KAPACHHOM
noABece.

e

Hanepea :
30AQHHBIN—
MapLIpPYT g

CKOPPEKTUPOBAHHBIN
MOpLWPYT

Mpensrctene — \

Y Apyrve
BO3MOXHblE
nymm

3peokamepa

OQBASIIOLLNNA

ONTOBOAOKOHHBI

B Mupe Hayku
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HHOOPMALHOHHBIE TEXHOROTHH

«C 3TOr0O MOMEHTA BCE JIOJDKHBI OBITH

371ECh KPYIVIBIC CYTKH, YTOODI, KAK TOJIBKO
MannHa 6y/IeT BO3BPAIAThCs C TTOTUTO-
Ha, TPUCTYNATh K OYEPEHON 10paboT-
K€, — CK43aJ1 yTpoM YUTTenkep. — B 6mu-
JKalIie MATh AHEN Sandstorm BOJDKEH
npoexarb 240 KM, PyKOBOJCTBYACH WH-
popmarer oT AaATIUKOB. DTO OGYJIET MO-
CIeIHAN DK3AMEH».
8 nexkabps 2003 r. «KpacHass komaHaa»
PAaCKUHY/IA Jarepb BO3JIE NYCTBIX JIO-
MEHHBIX I€YEH, YTOOBI CJIEUTD 34 6€3-
OCTAHOBOYHOU 15-49aCOBOM CAMOCTOSI-
TEJbHOI MOEe3KON poboTa. CHayana
OpuIa 3a7jaHA TpacKkropusi B dopme
BOCBMEPKH, HO Ha IIEPECECUYCHNH MAIIH-
Ha COMBAIACh: MHOI/IA ITOBOPAYMBAIA
HAJIEBO, 4 HMHOIAA HAmpaso. IToaromy
IIPUIIIIOCh BEPHYThCS K OBAJIbHOM
Tpacce.

Ilepen CcamMbIM HAYAJIOM HCIBITAHUNA
NPOU3OUIIO KOPOTKOE 3AMbIKAHUE B Pa-
JIMONIPUEMHHUKE 9KCTPEHHOI'O TOPMOKE-
HHsI, C TIOMOIIBIO KOTOPOT'O PYKOBO/IH-
TEJIU TOHKH MOTYT OCTaHOBUTB JIIOOOTO
B36ECUBILETOCS POOOTA. DPMCOH IPUBE3
CEPBOJIBUTATEIIb OT PA/IMOYIIPABIAEMOIO
CaMoOJIETd Y 3AHAJICA OTJIAJKOM aBAPHN-
HOM CHUCTEMBI, HO B IIPUEMHMUKE CHOBA
NPOU3ONIIO KOPOTKOE 3aMbIKaHHE.
OcCTancsa TONbKO NPOIPAMMHBIN CITOCOO
ocTaHOBKM. [Iporpammucter Kesun I1n-
Tepcon (Kevin Peterson) u Maprun
Cronn (Martin Stolle) y6exganu Yurreii-
Kepa HE MOJaraTbCsd Ha KOHTPOJUIEP:
€CJIN 3aBUCHET OGOPTOBOM KOMIIBIOTED,
KOMAaH/Jd TIOJTHOCTBIO TOTEPSAET KOHT-
pOJb HaJl MALIMHOM, U OHA OYAET €XaTb
KyJjd €1 B3[JyMa€TCsl, IOKA HE BPEXKETCs
BO YTO-HUOY/Ib.

COMNEPHUKHA

3AJBKN HA YYACTVIE B roHke «Kpenkuin opeluek» noaaam 6oaee 100 KoMaHa, 86 13 HX OTNPOBUAK B DARPA TEXHNYECKME
ONMCaHVSI. YIPOBAEHNE YTBEPAMAO TOABKO 45. MNo3pHee GbiA OTOBPAHBI 25 SKUMOMKEN, HO B FOHKE YYOCTBOBAAM TOABKO

ComHIle ceto, M IpsA3b Ha JIOPOre CTa-
JIa IIOJMEP3ATb. YUTTEUKEDP HACTOSL,
4TOOBI /IBA YJICHA KOMAH/Ibl CTOSITIA BHE
MOMEIIEHUA U HAOMIOJaIN 32 BCEMU
792 Kpyramm 1no KOPOTKOMY MCITbITA-
TEJILHOMY MapIupyTy. TapaxTs u BbIOpa-
CBIBAsA CEPBIN JbIM, Sandstornt JBUHYIICS
B ITyTh. KOr/1a, c/1e/1aB repBhle /1B KPYyTa,
OH BBIIIET HA NPAMOI Y4aCTOK TPAECK-
TOPUU, U3 XOJOBOM YACTU IIOJIETEIU
UCKPBL. OCTAaHOBUB pOOOTA PAJUOKO-
MaHJOH, pebaTra OPOCUINCH K HEMY
¢ orHerymuresneM. [IprnanHa okasanach
6€3006MTHOIM: KTO-TO 320bLJI CHSATD JIKUIT
C py4HOro TOpMO3a. Korja Mammny 1mno-
MBITAIACH 3aBECTH, OKA3AJIOCh, YTO CEJIN
AKKYMYJIATOPBHI.

Tak NPOAOIKAIOCh HECKOJIBKO JHET:
HEMOMA/IKU BO3HUKAIN TO TYT, TO TaM.
Korpa Cmut u Karto ornaguan kapaaH-

15 MaALWKH.

MOANDPULUNPOBAHHbBIE BE3SAEXOADI
; : AOCTOMHCTBA: HeAOPOrM, OCHALLEHbI CTAH-

AQPTHOWN BHEAOPOXHOM MOABECKOW; OCTOHOB-
AVIBOIKOTCSI, MOBOPAYMBAIOTCSI M PASTOHSIOTCS
BbICTPO; MAAbIE PA3MEPLI O6ECMNEYNBAOT MA-
HEBPEHHOCTb B Y3KMX KOPUAOPOX.
HeaocTaTtku: Aerko nepeBopayMBAOTCS]; AQT-
YMKM PACTIOAOXKEHBI HN3KO, MOSTOMY ACABHOCTb UX AGNCTBUSI OTPAHM-
YEHQ; BbICOK PUCK CEPbE3HbIX MOBPEXAEHWUN MPU CTOAKHOBEHMSIX;
OrPOHNYEHHOST BO3MOXHOCTb BbIPDAGOTKN SAEKTPOSHEPTNM; TOMAMB-
Hble 6AKM HEBEAMKMN.

Komanabl: ENSCO, Phantasm (Ha ¢orto), Virginia Tech.

MOAUDPULINPOBAHHBIE ®YPTOHbI

L p— AOCTOMHCTBA: BbICOKMI KAMPEHC; MHOTO MecC-
\ . TA AASI SAEKTPOHHOTO OBOPYAOBAHMSY, MOLLL-
Hble ABUrATEAN; BOSMOXHOCTb BbICOKO 3AKpEe-
MTb AQTHUKU,

HeaocTtatku: AOPOrosrnsHA; AErko OnpOoKUAbI-

BOIOTCS1; CAOXKHOCTb SASKTPUHECKOM CUCTEMBI;
NOABECKA PACCHUTAHA HO AOPOTM C TBEPABIM MOKPBITUEM, O HE 6e3-
AOPOXBE.
Komanab!: Arctic Tortoise, Axion Racing (Ha ¢orto), Caltech, Digital
Auto Drive, Insight Racing, Navigators, Overbot, Palos Vlerdes Road
Warriors.

BAITU C LUUPOKOMNPOPUABHBIMU LULUHAMU

AOCTOMHCTBA: OYeHb HUBKUN LIEHTD TSHKECTU
NPeAOTBPALLAET OMNPOKUABIBAHWE: PAMA
1 MOABECKA MPUCMOCOBAEHBI AAST TOHOK MO
MyCTbIHE; MOAbI BEC; MAOHEBPEHHOCTb 1 BbICT-
[POXOAHOCTb.

HepocTtatku: HM3koe paCnOAOXKeEHWe AQTYU-
KOB, YTO AEAQET VX YSI3BUMBIMU AAST CTOAKHOBEHWIA U MbIAK; MOAEHBKME
KOAECQ; MAAblE MACCA U MOLLUHOCTb MCTOYHUKOB SAEKTPOMUTAHMS
OrPAHNYMBAIOT BO3MOXHOCTU GOPTOBbIX KOMMBIOTEPOB.

KomaHap!: Al Motorvator, CyberRider (Ha ¢oTo), LoGHIQ, Sciautonics
(CO3A0AQ ABO POBOTA).

MOANPULUPOBAHHbBIE BOEHHBIE MALLIUHbI
AocTouHCTBA: OYeHb BbLICOKUA KAUPEHC;
YCTOMYMBOCTb U MPOYHOCTb; MOLLHbIE ABUrATE-
AV 1 BOABLLME LLIACCK AETKO MO3BOASIKOT HECTU
MHOXXECTBO KOMIMBIOTEPOB N ADYTOM SAEKTPOH-
HOM aAnnApATypbl; BO3MOXXHOCTb YCTAHOBKM
AQTYMKOB HO 3HOYUTEABHOW BbICOTE.
HeaocTtatku: AOpPOrosmsHa 1 TPYAHOCTb MPUOBPETEHMSI; TOYAHOCTU
C 3AMNYACTSIMMU; XKECTKASI MOABECKA CO3ACET NPOBAEMbBI AAST AQTHU-
KOB; 6OALLLOM PAANYC MOBOPOTA; NMAOXAS MOUEMNCTOCTb N CPOBHM-
TEABHO MEAAEHHOE TOPMOXEHME.,
KomaHAb!: The Red Team («KpacHast KOMaHAO®), Terramax (Ha GOTo).

B Mupe nayku
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W. WAYT GIBBS

HHOOPMALMOHHBIE TEXHONOTHAH

20 SIHBAPSI: Sandstorm CTAHOBUTCSI BbICTPOXOAHEE U HOAEXKHEES YyTb AUl HE C KODKABIM AHEM. OAHAKO YUTTEMKEP OLLEeHMBOET ero
LaHChl HO Nobeay Bcero B 40%.

HBIN ITO/JIBEC M 3ACTABWIM OJIMH U3 TPEX
€ro 3JEMEHTOB NPopaboTaTh 15 yacos
TTO/IPSI, 3/IBIE IYXH CIVIA3WIN OCTATBHBIX
WIEHOB KOMAaH/IbI W HAIIPABUIHN
Sandstorm Ha CeTYATyIO Orpajly, KOTO-
pyio oH u nnporapaHul K panaemy yrpy
13 pexabps pob6oT npomren scero 190 km
1 HANPaBWICA K XOJIMaM, TaK YTO €ro

MIPUNIIOCH OCTAHOBUTD.

MoArotoeka K cTapty
21 npexabps 2003 . «Mbl HE O/I0JIEIHN
240 KM, — NpU3HAT YUTTEHKED, KOrjaa
KOMAaH/Ia VIPSAMIIEB COOPanach, YTOOBI
MIOABECTH UTOTH. — HO MbI HE CHaMCsI!»
Yepes aBe Heenu Sandstorm 6bl ro-
TOB K JIEMOHCTparuu. HecMoTpst Ha TO
YTO KOMAH/]A OTCTana OT rpadmka Ha

LEBI Mecsl, poOOoT a0CONIOTHO YBE-
PEHHO CIEAOBAJI MO LEMNOYKE KOHT-
PONBHBIX GPS-TOYEK. B OTKpPBITOM mone
OH CIIOKOMHO MOTI' €XaTh 6€3 MOMOIIN
4JesIoBeKa CO CKOPOCTDIO 6osiee 50 Km /4,
HO IIOKa HE YMEJI YBEPEHHO OOBEIKATD
IIPENATCTBUA. XOTS HA HEH yCTAHOBJIC-
HO 10 CcaMpIX MOIIHBIX IIPOLIECCOPOB
Intel, KOMIIBIOTEPBI IPUHUMAIOT PEIIIC-
HHUs HAa TPETh ME/JICHHEE, YEM HYXKHO.
B despane poboTy elje NpeacTosnio

AOMNOAHUTEABHAS AUTEPATYPA:

poexaTh 16 THIC. KM I10 IyCTBIHE, 4 3a-
TEM, B MapPTE, JOKEH ObLI HACTYIIUTh
PEMAOmMUI MOMEHT.

Torga YUTTEHKEp €IIe HE 3HAJ, YTO
B 3TOM T'O/ly IPU3 HE JIOCTAHETCsI HUKO-
My 1 Ha 2005 1. 6yyT HAMEYEHBI HOBBIE
cocTa3anud. Kak-To pas OH CIIPOCHII pe-
0aT: «EC/TM HUKTO HE BBIUTPACT Ty TOHKY
M MBI BO3bMEMCA 32 TIOAATOTOBKY K HOBOM
B CJIEJYIOIIEM TOJ/ly, KTO IIPUMET y4a-
crue?» Jlec pyk. |

o BeG-cant «KpacHom KOMaOHABI»: redteamracing.org
o O ppyrmx KOMaHAOX: www.darpa.mil/grandchallenge/teams.htm
o O roHke «Kpenkum opeluek»: www.darpa.mil/grandchallenge/
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KNUMAT

ITapaTIOKCAIbHOCTD YTBEPIKICHMSA, YTO II0-
OaIbHOE MOTEIVIEHNE — 3TO IENIO PYK YETIO-
BEKA, [T0KA34/1aCh MHE OCOOEHHO OYEBH/I-
HOM ieTHUM iHeM 1976 1, KOIyia s C ceMbeit
OTABIXA] HA IUIIKE B JIOHT-AvieH €. Bhuio
OYEHB JKAPKO, U, ITOOBI HE OOXKEYBCSI O PAC-
KAJICHHBIA IIECOK, MbI PACIIONIOKUINCH TTO-
ommxe K Bozie. TTocyie nosryHs sxapa craia,
IIO/TyJI CBEKUH BETEP. MBI C CHIHOM HOCH-
JINCh B34/I-BIIEPE/L BAOIb KDOMKUA OKEaHa,
a TIOTOM JIOJITO HAOIIO/IAIIHN 32 HAOETAIOIH-
MM BOJTHAMH M COBCEM IPOPOTTIH.

Kax pa3 TeM JIETOM 1 1 MO KOJUIETU U3
HMHcruTyra KOCMUYECKHUX UCCIIEJOBAHNUI
Toprap/a OIEHUBAIN BIUSAHUE APHUKO-
BBIX I'd30B Ha KINMAT 3eMIn. MBI yKe 3Ha-
JIA, 9TO OOPA3YIOINECH B PE3YIBTATE XO-
3IUCTBEHHOM JIESITEIbHOCTH YEJIOBEKA T'a-
3bl, B IIEPBYIO OYEPE/Ib YIVIEKHUCbIN T'a3
U XJIOP(MTOPYITIEPO/BI, HAKATUIMBAIOTCS
B aTMOC(epe M BIHAIOT Ha SHEPreTude-
CKUI 6a71aHC TUTaHEThL. OHM OKYTHIBAIOT 3e-
MJTIO, TIOJOOHO OJEANy, U 3a/ICPKNABAIOT
WJIyIIEE OT HEE TEIVIOBOE (MH(PPAKPACHOE)
H3JTy4EHHE, KOTOPOE B IPOTUBHOM CJIyJae
paccenBanock 661 B KOcMoce. 1o Hammm
OIICHKAM, Ta30BbIN 9KPAH CO3/JAET TEILIO-
BOI 3(P(EKT, PABHBIM JIBYM BATTAM HA KBA/I-
PAaTHBIF METP. TaKOM Ke PE3Y/IBIaT Mbl Obl
MOJIyYHMIIN, €CJIA Obl OIyTAJIM BCIO 3EMJIIO
CETBIO EJIOYHBIX THPJIAH/] — I10 JIBE KPYIJIO-
CYTOYHO I'OPAIINX JIAMIIOYKA MOITHOCTBIO
1 BT Ha KaKbIiT KBaZIPATHBIN METP.

CuTyanys Kasajach MapaJOKCAIbHOLM:
HEYKETN HUYTOKHO MaJTBIN TETUIOBOI 3(P-
dekT MOXKET TOPOJUTL BETPLI U BOJIHbBI
WIA COTPETh MEHA U CbIHA, TPOPOTTINX
Ha 6epery? Jlaske KOrja HOBEPXHOCTh OKE-
4HA YyTh-4yTh HATPEBAETCS, TETIIO TYT JKE

PACCEUBAETCA B OKEAHCKUX IVTyOMHAX,
U JJOJDKHBI IIPOTU TOZIBI, 4 BO3MOKHO —
BEKa, YTOOBI HA 3€MJIE IIPOM3OIILIO Oy TU-
Moe norerieHue. OJJHaKO BCECTOPOHHUE
KJINMATIYCCKHUE UCCIIE/IOBAHUS ITOKA3AIH,
YTO AAKE CIabble, HO JIOITOBPEMEHHBIC
BO3ZICHICTBUSI MOTYT IIPHUBECTU K OIyTHU-
MBIM USMECHCHMAM: K TATHUIO JICIHHUKOB I1O
BCEMY 3EMHOMY I11aPy, YMEHBIIEHUIO TOJ-
IMHBI APKTUYCCKUX JIB/IOB, HACTYIIVICHUIO
BECHBI HA HE/ICITIO PAHBIIEC, YCM 3TO OBLIIO
B 1950-x 1T, 1 T.21. [ToTennienune Ha 3emiie
B TIOCJIC/THUE JICCATUWIETHS WIET CO CKOPO-
CTBIO, ITPE/ICKA3bIBAEMOH TEMU MOJICIISIMU,
KOTOPBIE YYUTHIBAIOT HAKOIIJIEHUE «PYKO-
TBOPHBIX» ITAPHUKOBbBIX I'dA30B B Q.TMOCCI)C-
pe 3emn.

OJITHaKO OOBEKTUBHBIN aHAIN3 ITPOOIIC-
MbI TVIOOAJIBHOI'O TTOTEIIEHUSI HEBO3MO-
JKEH 6€3 KOJIMYECTBECHHO! OLIEHKU TPEX
(PaKTOPOB: UyBCTBUTEIBHOCTU KIUMATHU-
YECKOM CUCTEMBI K BO3/ICUCTBUSIM; BKJIA/1A
B HUX Y€JIOBEKA; BDEMEHH, 32 KOTOPOE CH-
CTE€Ma HAYMHAET PEarupoBaTh HAa BO3/ICH-
crBus. [locTpoeHue r106aabHbIX KINMa-
THYCCKHUX MOI[CIICIZ MOXKET IIPOACHUTDH
KapTHUHY, HO CAMYIO TOYHYIO OIICHKY JId€T
AHAIN3 SMITMPUYCCKUX TAHHDBIX, TTOJTy4YCH-
HBIX ITPYA N3YYECHUU UCTOPHN 3EMIIH.

Ypoku nucropmu

3ems 32 TITOCJICAHHE HECKOJIBKO MHUJIJIMO-
HOB JICT IIPOIUId HCCKOJIBKO ITOCICA0BA~
TCIbHBIX JICAHUKOBBIX 3ITOX, CMCHABIIHNX-
CA IICPUOJAMU I7I06AIBHOT'O TTOTETUICHUS.
CBI/I,ZICTCIII)CTBQ TUX IIPOLECCOB JJOHECIH
0 HAC ZlHTZ{pKTI/I'-ICCKI/IC JIBbI, KOTOprC
(32 MICKITIOYEHNEM KPAEBBIX YACTEIT) HE Ta-
SUTA TAPKE HA TTMKC TEMIICPATYP B MCHIICT-

OB30OP: TAOBAABHOE NMOTEMAEHUE

o Hanbonee AOCTOBEPHYIO MHOOPMALIMIO O YYBCTBUTEABHOCTU KAUMATUYECKINX
CUCTEM K BO3AENCTBUSIM AQET U3yHeHne UCTopuM 3eMAN. HayYHble AQHHbIE CBU-
AETEALCTBYIOT O TOM, YTO AQYKE HEGOABLUME, HO AOATOCPOYHBIE BO3AENCTBIUS MO-
TYT BbI3BATb 3HOAYUTEABHBIE KAUMATUYECKME N3MEHEHWSI,

o CeroaHsl AHTPOMOreHHble GAKTOPLI (B MEPBYIO OYEPEAb MOBLILLEHWNE KOHLIEHT-
PALMM MAPHWKOBbIX TA30B U MPOAYKTOB MOAHOTO CTOPAHMS UICKOMAEMOTrO TOMAM-
BQ) MEPEBELLMBAIOT MPUPOAHBIE, 1 MOTENAEHNE UAET CO CKOPOCTbIO, MPEACKA-

3bIBAEMOW KAUMATUYECKUMUN MOAEASIMA.

o He0BXOAVMOCTb COXPAHEHMS ASAHMKOBOIO MOKPOBA DEHAQHAMMN 1 AHTAPKTI-
Abl HOAQrQeT KECTKME OrPAHMUYEHNSI HOl CTEMEHb OBAABHOTO MOTEMAEHMSI, KOTO-
pble 30AQKOT ONACHBIN YPOBEHL AHTPOMOTEHHOTO BO3AEMCTBISI HO KAMMAT.

HUKOBBIC ITeprUObL. (HeIHemHee Mexne-
HHKOBbe, [ononen, mrcsa yxe 12 000 ner.)

EcrecTBeHHbIE NIEPHOIMYECKHE U3MEHE-
HUA KIMMATUYECKUX YCIOBUI Ha 3emiie
CBA3AHBI C ME/ITICHHBIMM BAPHAITUAMHU €€
OpPOUTHI O] AEUCTBUEM I'PABUTALIN CO
CTOPOHBI IPYIUX IUIAHET, B IIEPBYIO O4Ye-
peab IOnmrepa n CarypHa (IIOCKOJIBKY
OHM OYE€Hb MACCHUBHBIE) U BeHepnl
(TTOCKOJIbKY OHA TIEPUOIAYECKH ITPUOITH-
JKaeTcd K 3emsie). DT Bapualliyv NPHUBO-
14T K 20%-HOMY U3MEHEHHUIO CE30HHOTI'O
U TeorparuuecKoro pacipeaesIeHus Col-
HEYHOW 3HEPIUH, IIOJy4aeMONu 3emiieit
(mHcomAnMK). JJonroBpeMeHHbIe U3MEHE-
HUS MHCOJIAIIAU B TY WIX JIPYTYIO CTOPOHY
COTPOBOMK/IAIOTCA TATHAEM JIETHUKOB WJIH,
HAIIPOTHB, UX YTOJIIICHHUEM.

[TasI€eOHTONOINYECKUE  MCCIIEAOBAHNA
TAKKE NOATBEPIKIAIOT, YTO BCE ITO BJIMAECT
Ha COCTOSHHE MMOBEPXHOCTH 3EMJTH U €€ aAT-
MOcdeprl (Ha IOIVIOMEHUE U BBICBOOOXK-
JIEHHE PACTEHUSAMM, IIOYBOI U BOZIOU yIJIE-
KHUCJIOrO I'a3a U METAHA) U, TAKUM OOPA30M,
Ha 3HEPIeTUYECKNI GA/IAHC IVIAHETDL.

MeTOo/1bI KONTMYECTBEHHBIX OLECHOK 3THUX
MPOIIECCOB M aHANM3a JICKAIUX B UX
OCHOBE MEXAHU3MOB TOJIBKO Pa3PabaThI-
BAIOTCA YYEHBIMHU, HO YK€ ICHO, 9TO OCHOB-
HOM MCTOYHMK MH(MOPMALINN — ITAJIEOKIIU-
MaTUYECKHE JIAaHHEBIC.

Hau60o5ee Ba>KHbIM MOMEHTOM IIPE/ICTA-
BJIICTCS 3MIIMPUYECKAA OIICHKA YYBCT-
BUTEJIbHOCTH KJIMMATUYCCKOM CUCTEMBI
K 3TUM u3MeHeHUAM. COCTaB aTMOC(EPEI
B JIEJIHUKOBBIE AMIOXH TOYHO U3BECTEH U3
PE3YNBIaTOB AaHAIN3A ['A30BOI'O COCTABA ITy-
3BIPBKOB BO3/TyXd, COXPAHUBIINXCA B TOJI-
1€ JIEAHUKOBOT'O IATA AHTAPKTHBI U O6-
PA30BABIIMXCS B CJIOAX MHOTOUHC/IEHHBIX
BBICOKOTI'OPHBIX JIEAHMKOB. Taroke ycTraHo-
BJIEHO TeorpaudecKoe pacrnpe/iericHue
JIEZIOBOT'O IOKPOBA U PACTUTEIbHOCTH, ITO-
JIOKEHUE 6€PErOBOY JIMHUY BO BDEMS JIE/I-
HUKOBBIX IIEPHUO/IOB. M3 3TUX IAHHBIX CJIe-
JIYET, YTO BO3/IEUCTBUE HA KJIMMAT 34 BDEMS,
IPOHIE/IIEE OT OKOHYAHUS JIEJHUKOBOI'O
IEPHO/IA 10 HAIINX JJHEI, U3BMEHWIOCh Ha
6 BT/M?, 4TO O6YCTIOBAIIO MOBBIIICHUE IO~
OanbHOM TeMnepaTypel Ha 5°C. M3 BbiIe-
CKA3aHHOI'O CJIEJIYET, UYTO YYBCTBUTEIb-
HOCTb KJIMMATHYECKOM CHUCTEMBI PaBHA
0,75+0,25°C 1a 1 Br/m% CXOAHYIO Be/IUYH-
HY JJAIOT KIMMATUYECKHUE MOz, OTHAKO
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KNUMAT

U3MEHEHUE KAMUMATA HA MNMPOTAXEHUU 400 TbIC. AET
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YIAEKUCABIV TA3, M.A.
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V1a3meHeHre Temnepartypsl, °C - MeTaH, M.A.

(OTHOCUTEABHO MPOLLAOTO ThICSIHEAESTUST)

400 350 300 250

AbAbl AHTAPKTUABI XPOHST MHGOPMALMIO O TEMNEPATYPE HA
3emne 1 COAEPHAHUN YTAEKNCAOTO ras3d 1 MeTaHa B ee aT-
mMocoepe 3a 400 000-AeTHMIN NepUoA. YTOObI MOAYHYUTL CBE-
AEHUS1, Y4YEHbIE OMPEAEASIKOT FAI30BbIN COCTAB MYy3blPbKOB BO3-
AYXQ, 30KYMOPEHHBIX B AEASIHOM TOALLE. AASI STOTO OHU BypsT

200
ThICSI4M AET HO30A

150

B AEAHVKE CKBODKMHY N U3BAEKAIOT U3 HEE AEASIHOM KEPH (¢pO-
TO BHI/I3y). /\eAHVIKOBOS'I AETOMNCbH NMO3BOASIET NMOAYYNTb ABA TU-
Ma KPAMHE BAXKHBIX AQHHBIX. CPABHMUBOST YCAOBUS HO 3EMAE
B HbIHELLUHNN MEXAEAHMNKOBbBIN Nepros ([OAOLLEH) U NMPEAbI-
AyLLMI (20 TbIC. AET HA3aA), MOXXHO CYAUTb O BOCHPUNMYMBO-
CTU KAMMQATQ K BO3AEMCTBMSIM. A COMOCTABAE-
HVYEe TeMNepaTtypbl B MPEAbIAYLLA MEXASA-
HMKOBBIN MEPUOA, KOFAQ YpPOBEHb MUPOBOro
OKEOHA HO HECKOAbKO METPOB MPEBBILLAA Te-
nepeLLHnn, C TeMNepaTypon B HALUK AHW NO3-
BOASIET OLLEHUTb MACLUTAO MOTEMAEHMS, KOTO-
PbI MOXHO POACCMATPMBATL KAK OMACHBIV AAS
YeAOBEYECTBA, U OMPEAEAUTb AOMYCTUMbIN
YPOBEHb BO3AEMNCTBUSI HO KAUMOT QOHTOOMOrEH-
HbIX GAKTOPOB.

60J1ee HAIEKHBIMH IPE/ICTAB/SIIOTCS OIIEH-
K1, OCHOBAHHBIC HA AMITUPUICCKUX JTaH-
HBIX, TOCKOJIbKY OHU BKTIOYAIOT BCE PCAJIb-
HO JICHCTBYIOIIHE IIPOIIECCH, JIAJKE TE, O KO-
TOPBIX MBI ITOKA HUYETO HE 3HAEM.

Y10 BAUSET HO KAUMAT

B HOLLUU AHU

Cozepxanue B aTMocepe MapHUKOBBIX
'a30B, OOPA3YIONINXCS B PE3YIIBIATE XO3SH-
CTBEHHOI JICATEIBHOCTH YETIOBEKA, HEU3-
MEHHO BO3pacTtaeT. OHU IOIJIOMIAIOT TETI-
JIOBOE U3JIyUYEHHUE, WIYILEE OT 3EMJIH, B Pe-
3y/IBIATE YEro M3MEHSETCSl dHEepreTuye-
CKHM 6GAJIAHC HA TUIAHETE U KIUMAT CTAHO-
BUTCS TEIUICE. BCIEICTBIE BBICOKOU TEIUIO-
€MKOCTH OKEAHOB HOBOE TIOJIOKCHHE PaB-
HOBECUSI IOCTUTAETCS JIET 32 CTO U, KOHEY-
HO, COOTBETCTBYET OOJIEE BBICOKHM TEMIIE-
parypam. Cpe/ii MAPHUKOBBIX I'd30B HAU-
60JIbITIEE BO3/ICHCTBHIC HA KITUMAT OKA3bIBA-

€T YIVIEKHCJIBIN I'a3; €TO UCTOYHMK — CKATA-
€MOE MCKOIAEMOE TOIUIUBO (YTOJIb, HE(PT,
ras). HeHaMHOTO OTCTaIOT U IpYI'UE Ia3bl
Onu (B IEPBYIO OYEPED 11PONOCHEPHbLL
0301 11 €0 IIPE/IIECTBEHHUKH, B YUHCJIE KO-
TOPBIX METAH) BXOJAT B COCTAB I'YOUTEIIb-
HOT'O JIJIs Y€JIOBEKA U PACTEHUI CMOT .
M3MEHEHUIO KIMMaTa CIOCOOCTBYIOT
1 A3PO30JIbHBIC YACTHUIIBL, ITPAB/A, XaPaK-
TEP UX BO3ACHUCTBUSA OOJEE CIOKHBIM.
HanpuMmep, eI 4YaCTUYKU Cyab(aToB
(COEIUHEHMI CEPBL, COAEPKAMENCS B HIC-
KOITAEMOM TOIUIUBE), XOPOIIO OTPAKAIO-
1€ COTHEYHBIN CBET, CIOCOOCTBYIOT I10-
HWKEHUIO TEMIIEPATYPHI, TO 43PO307IH, 00-
Pa3yeMbIE YaCTHYIKAMU CAKH (ITPOJyKTa HE-
IIOJTHOT'O CTOPAHMS UICKOITAEMOT'O TOIUINBA,
JIPEBECHUHBI 1 JIPYTOTr'O GUOJIOTMYECKOTO Ma-
TepUasa), HAIPOTUB, IPHEKTUBHO MOIJIO-
IIAIOT COMTHEYHOE U3JTyYEHHUE U CITOCOOCT-
BYIOT IIOBBIIICHHUIO TEMIICPATYPHI ATMO-

cepHOro Bo3/yxa. BaustHme aspozosneit Ha
KIMMAT MOKHO OLIEHMTb C TOYHOCTBIO
JIAIIb 10 50%, ITOCKOJIBKY MX KOJIMYECTBO
TOYHO HE U3BECTHO. [ICHICTBUE A3PO30JICH
MOKET ObITh M HE CTOJIb PAMBIM. TaK, ycTa-
HOBJIEHO, YTO OHU BOZ/IEHCTBYIOT Hd CBOH-
CTBA 06IAYHOTO ITOKPOBA 3EMJIH, CITIOCOOCT-
Bys1 OOPa30BaHHIO OOJIAKOB, XOPOIIO OTPa-
SKAIOIINX COJIHEYHBIN CBET.

OJHAKO TAKHE €CTECTBEHHBIE MPOIIEC-
Cbl, KAK U3BEPKEHUE BYJIKAHOB 1 (DITyKTya-
1un ApKoCTU COJTHLA, BPsAJ, JIM 3AMETHO
CKAa3bIBAIOTCA HA KIIMMATHYECKUX YCJIOBU-
AX 3EMJIM JIKE B MACIITAOE THICAYEIETUSL.
Tax, yMeHbIIIEHHE IPKOCTU COJTHILA, OTME-
yaeMmoe 3a nocjegaue 150 1et, COOTBEeTCT-
ByeT M3MEHEHMUIO TEIIOBOTO 3(pperTa Ha
BEJIMYMHY ITOPS/IKA HECKOJIbKHX JIECSATBIX
BATTA HA KBAJPATHBIN MeTP. Beero xe 3a
repuos ¢ 1850 . 10 HaMX JHEH TEIIO-
BOIt adppekT Bospoc Ha 1,6+1,0 Br/M% )
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KNUMAT

AOATOCPOYHbIE BO3AEMCTBUST MOIYT MPOUBECTY K 3HAYUTEALHBLIM
N3MEHEHUSIM KAMMATA.

HecMOTpst Ha HEBBICOKYIO TOYHOCTb 3TOMU
OLICHKHU, €CTb OCHOBAHUS MOTAraTh, YTO
oHa cripase/yIiBa. Ha 310 yKas3biBaeT cooT-
BETCTBHE HAGIO/IAEMBIX 32 [TOCJIE/JHHE JIe-
CATHIICTHS ITIOGAJIBHBIX TEMIICPATYP TEM
3HAYCHUSAM, KOTOPBIC OAIOT PACUCTHL,
OCHOBAaHHBIC Ha TPUBEACHHOL OLICHKE.

ho6aAbHOE noTenAeHne

C xonna 1800-X IT. O HAIIUX JTHEH 710~
OanpHAs TEMIIEPATYypa TOBBICHIACH HA
0,75°C, mpugeM 60IbIIAst 9aCTh 3TOTO MO-
Bopimenus (0,5°C) NpUXOANUTCA Ha TIEPHOT,
nocie 1950 r Haunnas ¢ 1970-X 1T nosiBU-
J1aCh BO3MOKHOCTB C TIOMOIIIBIO CITyTHUKA
M3MEPSITh COITHEYHYIO aKTUBHOCTb U CO-
JIEpKaHuE B ATMOC(EPE a9PO30TbHBIX Ya-
cTyI 1 030H4. [0 OIIeHKaM CIICITUAIICTOB,
710 709 MOBBIEHUA KOTUYECTBA TTAPHU-
KOBBIX I'a30B, 00Pa30BaABIINXCA B PE3YJIBIa-

TE XOBSIUCTBEHHOM JICTETLHOCTU YETIOBE-
Ka, IPUXO/INTCS Ha Ieproy rocie 1950 T

Hau6os1ee BaXHAsI KOJIMYECTBEHHAS Xa-
PAKTEPUCTHUKA — CTEIIEHb SHEPIETUUECKO-
o IMCOHATAHCA TUTAHETBI, BETMYNHA KOTO-
POTrO B HACTOSAIINE MOMCHT COCTABJISICT
0,5-1B1/M* (cm. 8pe3 na cmp. 47). laxe
€CJIN COCTAB ATMOC(EPDI OCTAHETCS Ta-
KM, KaK CEr'OJIHS, TEMIIEPATYPA ITOBEPX-
HOCTH 3€MJIH TOJIBKO 32 CYET 3TOT'O ITOBbI-
curcsa Ha 0,4-0,7°C.

CupnanJleBuryc (Sydney Levitus) n3 Harp-
OHAIBHOM 3/]MUHUCTPAITVH IO OKCAHY U AT-
Mochepe NPOAHUTNBUPOBAT U3MEHEHNE
CpE/IHE TEMIIEPATYPBI OKEAHA 32 ITOCTIE]-
Hue 50 J1eT 1 OOHAPYKIWL, UTO €TI0 TEIUIOCO-
JieprKaHue BO3pOcIo Ha 10 Br-rox Ha kBaj-
PATHBII METP, YTO COIVIACYETCSI C HAIICH
OLIEHKO¥M 3HEPreTHYECKOro /INCOAIAHCA
3emu (0,5—1 Br/m?). UHTEpeceH crieyo-

BO3AENCTBUG HA KAUMAT

e BeLECTBA (CAXKA, O30H, METAH).

Barr
HQA KBAARATHbBIN METP

YIAEKUCABbIVI T3
Okeup asota

QakTopsl,
BAVSIIOLLIME HA KAUMOT

A climate forcing — 310 MEXQHM3M, 3MEHSIIOLLMIA TAOBOABHBIN SHEPrETUYECKNIA
O6OAQHC. HO KAMMAT BAUSIOT €CTeCTBEHHbIE GAKTOPLI (HANMPUMepP, GAYKTYaLMn
3€MHOW OPOUTLI) 1 AHTPOMOTEHHbIE (MAPHUKOBbBIE FA3bl, A3PO30AbHbIE HYACTMLbI
1 T.A.). CeropHs NPeobACAQIOWMMN CTAAU MOCAEAHME. Hanboaee CuAbHOe
BO3AESWCTBME HA KAMMAOT OKO3bIBOET YIAEKNCABIN A3, YyTb MEHbLUE — 3ArPsI3HsItO-

oTpaXKatoLLmE
COAHEY4YHbIN CBEeT
A3p030AU,
n3MeHsaLwmne CBoMCTBa
0BAQYHOTO NnoKpoBa

A3po3soAn,
V1aMeHeHne 3eMHOoro NnoKpoBa

COAHeYHas paanaLmst

A3PO30OAU

U (DAKT: IS TOTO YTOOBI PACTOINTS JICT,
B KOJIMYECTBE, IOCTATOUYHOM IS TO/bEMA
YPOBHA MUPOBOIO OKe€aHa Ha 1 MeTp, HyX-
HO 12 Br-rop (B cCpeJHEM IO IUIAHETE), T.C.
P SHEPTETUYECKOM iucbanance 1 Br/m?
HEOOXOIMMOE KOJIMYECTBO TEIUIA MOXKET
HAKOIUTHCA 32 12 j1eT.

CoOTBETCTBUE MEXKTY HAOMIOAAEMBIMH 1
NPE/ICKA3aHHBIMU U3MEHEHUAMM TEMIIE-
PAaTyphI ¥ 3a11aCOB TEIIa MUPOBOTO OKEa-
Ha IOATBEPIK/IAET, YTO IVIOOAIbHBIE KIIN-
MAaTHYECKUE TIPOLIECCH PETYIUPYIOTCS
U TIPUPOJHBIMU, U aHTPOIIOT€HHBIMH (Pa-
KTOpaMu. Ho KII0ueBOM MOMEHT, BAXKHBINA
JUIs BCEX TUIAHETBI, — TEKYIIEE U3BMEHEHUE
3aI1aCOB Ter1a MUPOBOTO OKeaHa, KOTO-
PO€ HE TOJILKO OIIPEAEIAET CKOPOCTD ITIO-
OaJIbHOTO MOTEIUIEHHS, HO U YKA3bIBAET,
HACKOJIBKO HEOOXO/IMMO YMEHBIINTD I1d-
ryOHOE BO3/ICHCTBUE HA KJIIMMAT, YTOOBI CO-
XPAHUTb HBIHEIITHEE ITOTIOKEHUE BEIICH.

Bbom6a
30MEAAEHHOro AeNCTBUS
B 1989t B Prio-ne->Kaneiipo 66110 NpUHs-
1O Pamounoe cornamenue OOH 110 K-
MAaTYy, 11€/Ib KOTOPOT'O COCTOSIIA B CTAOMIIH-
3aIIUH COCTABA ATMOC(EPHI U ITPEIOTBPA-
IIEHUN OITACHOT'O aHTPOIIOI'€HHOT'O BO3-
JIEUCTBUS HA KITUMATHYECKYIO CICTEMY.
TTop aruport OOH 6bu1a co3pana Mex-
NPABUTEILCTBEHHAS I'PYIIIA 10 U3YYEHHUIO
U3MEHEHMA KnMmarta ([ntergovernmenicl
Ranel on Climate Change, IPCC), KOTOPO
ObUIM Pa3pabOTaHbl CLIEHAPUM PA3BUTHS
CcOo6bITHH B XXI BEKe ¥ OLIEHEHO B/IMSIHUE
[JI00A/IBHOI'O MI3MEHEHIIS TEMIIEPATYPbI Ha
CEITBCKOE XO3AVCTBO, IPHUPO/IHBIC SKOCHC-
TEMBIL, IMKUX YKUBOTHBIX U T/I. [10 O11eHKaM
IPCC, ecnu B TeyeHue ompkarmmx 100 et
CPEIHSIsT TEMIIEPATYPA 1O BCEMY 3¢MHOMY
HIapy MOBBICUTCS Ha HECKOJILKO I'PA/IyCOB,
TO YPOBEHb MUPOBOTO OKEaHA ITOJIHUMETCS
Ha HECKOJIBKO JICCSITKOB CAHTUMETPOB. [ Tpr
3TOM ITOBBIIICHUE OY/IET ONPEETIATHCS TETT-
JIOBBIM PACIIMPEHUEM OKECAHCKOH BO/IBI,
2 OOBEM JIETHUKOB ITOYTU HE U3MEHUTCS.
CyIecTByeT MHEHHE, YTO aHTPOIIOI'€H-
HOE BO3/ICHICTBUC HA KJIUMAT (JaKE TIPU
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RANDY HARRIS1

KNUMAT

AHTPOMNOreHHble GAKTOPbI BO3AENCTBISI HO KAMMAT (B MEPBYIO O4EPEAb NOPHUKOBbIE FA3bl) CO3AAIOT TENAOBON 3hdEKT NPUMEPHO
2 BT/M2. TIoAOBHbI 3PHEKT MOXKHO BLIAOC Gbl MOAYYUTL, €CAM MOKPbITL BCIO 38MAKD CETbIO MUHMATIOPHBIX SASKTPUYECKMX AQMMOYEK
MOLLHOCTbIO 1 BT — MO ABE AOMMOYKM HQ KAXKABIN KBOAPATHBIN METP. [ToTenAeHne KAMMATA Ha 3eMAE CAEPXKMBAIOT OKEAHbI,
MOTAOLLQIOLLME OTPOMHOE KOAMYECTBO TEMAQ. VX MOBEPXHOCTb, MPOMPEBASICh, TYT )K€ OTAQET TEMAO TAYONHHBIM CAOSIM, MOCKOABKY
MOCCbl OKEAHCKOM BOAbI MOCTOSIHHO MEPEMELLMBAIOTCS. [10 MHEHMIO yYeHbIX, MporaeT He MeHee 100 AeT, NpeXae YeM CPeAHss
TeMneparypa MMpOBOro okeaHa AOCTUTHET HOBOTO PABHOBECHOTO Y OBHSI.

YCJIOBUH OBICTPOI'O YBEJIMYEHUS KOJTMYE-
CTBA HAPHUKOBBIX I'A30B) JAJIEKO OT OITAC-
HOM YePTBL S K€ YBEPEH, YTO MBI HAXO/JHIM-
Cs1 OT HEE OYEHD OIM3KO U YTO BCE HAIIN
YCHUJINSA JJOJDKHBI OBITb HAIIPaBJICHBI HA
CHWKEHHE HETATUBHOI'O BIIUSTHUA HA KITU-
MAaT, 2 HE Ha a/IaIITal[uio K HIHCIITHUM YC-
JIOBUSIM.

S yoexIeH, 4TO CAMOE OIIACHOE B ITI0-
OaJIbHOM IIOTEIVIEHUH — U3MEHEHHE YPOB-
Hs1 MEPOBOTI'O OK€aHa 1 CKOPOCTb Pa3py-
IIEHUsT JIEHUKOBOI'O ITOKPOBA. 3HAYU-
TEIbHAS YACTb HACEICHHUS 3¢MHOT'O MIapa
SKUBET HA TEPPUTOPHISIX, PACTIOJIOKCHHBIX
Ha BBICOTE BCETO HECKOIBKO METPOB Ha/l
ypoBHEM MOPs1. [ToaTOMY HEOGXO/TMMOCTD
COXpaHeHUs1 6€PErOBOM JIMHUH B ITI00A/Ib-
HOM MaCIIITa6€ OYEBH/IHA.

XapakTep M3MEHEHUM TEMIIEPATYPhI
B AHTAPKTHJE 32 Hocneaaue S0 JIeT CBue-
TEJIBCTBYET O TOM, YTO ITIO0A/IbHBIE TEMIIC-
PaTypHBIE ITPOIIECCHI W/TYT BCIIATH, TPHOITH-
JKas1 HAC K IIPOF/IEHHOMY PAHEE MAKCHMyMY
HBIHEIIHETO MEKJIETHUKOBOIO TIEPUOAA

(Tosnoniena). bonee Toro, Mbl MOKEM JJOC-
THUYb TEMIICPATYPHOI'O ITHKA, XaPAKTCPHOI'O
JUISL TIPEABIAYIIEN MEKIETHUKOBOM SIIOXH,
KOI'TIA CPEHMI yPOBEHD MUPOBOI'O OKEaHA
GbUTHA 5—6 METPOB BBIIIIE, YEM CETOTHSL. [1st
TOTI'O JIOCTATOYHO OJJHOT'O JJOIIOTHUTEIb-
HOTI'O BaTTa HA KBa,Z[pﬂ’IHbIﬁ METP.

Kax 6bICTPO 6y/1ET YMEHBIIATHCS TOJIIIH-
HA JIEJHHUKOBOI'O IOKpoBa 3emu? Ilo
oueHkam /PCC, nepemensl 3a 100 et 6yayT
HECYIIECTBEHHBIMH, OJHAKO CJIEAyeT
YUECTB, YTO IIOCTENIEHHO MOYKET UBMEHUTh-
Cs KOJIMYECTBO BBINAJAONINX OCA/IKOB,
B TOM YHCJIE CHETA, UTHTCHCUBHOCTD MCTIA-

OB ABTOPE:

pEeHMA U TAsTHUA. B pEaTbHOCTH JKE XapaK-
TEP PA3PYLICHUS JICAHUKOBOI'O ITOKPOBA
JIAJIEK OT JIMHEHHOT'O, 4 KDOME TOI'O, HY?KHO
YUIUTBIBATD HAIMYUE B KIIMMATUIECKUX CH-
CTEMAX Pa3HOTIO PO/ia OOPATHBIX CBA3CH.
B MEXI€JHUKOBBIH IEPUO/I, TPE/IIIECTBO-
BaBLINI [OJI01IEHY, TAAHUE JIb/IA TIPOUCXO-
JIJIO CO CKOPOCTBIO 14 THIC. KyOUMYECKHUX
METPOB B I'OJ], yDOBEHb MHUPOBOT'O OKEAHA
TOHUMAIICS Ha 1 M Kak/ibie 20 JIET — U BCE
3ITO JUTMJIOCh HECKOJIBKO BEKOB.

B yci1oBUAX HBIHENTHETO HEOOBIYANHO
OBICTPOI'O MOTEIVICHUSI MOKHO OXKU/IATD,
4TO TEPPUTOPHHU JIETHETO TASHUS JIbAA P

Axenmc XaHceH (James Hansen), KOHAMAQT OUNYECKMX HAYK WU ACTPOHOMUU
(Ph. D.), BO3rAGBAsIET VIHCTUTYT KOCMNYECKUX UCCAEAOBAHUIM [OAAQPAC U paBoTaeT
B VHcTutyTe 3eMan npu KOAYMOUMCKOM yHMBEpPCUTETE. MNOAYUMA LUMPOKYIO M3BECT-
HOCTb OAQrOACPS1 CBOWM BBICTYMAEHWSIM HO 30CEACHMSIX MOCTOSIHHBIX KOMUTETOB B KOH-
rpecce B 1980-x IT.; 971 BBICTYNAEHWSI MOMOTAM MPVBAEYD BHUMAHME K MPOBAEME TAO-

©AABHOTO MOTENAEHWMSI.
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KNUMAT

/\eAHI/IKOBGS'I MEAbHULIA — OTBECHAS LLAXTA, O6DG3OBGHHO9I B A€ AHMKOBOM MOKpPOBE
[PEHAQHAMM TOABIMY MOBEPXHOCTHBIMM BOACGMM, KOTOPBIE CTEKQIOT Yepes TPELLMHY

BO AbAY. [IDOHMKOS K OCHOBAHMIO ASAHMKA, BOAQ CMOUMBAET AEXKALLMIA MOA HAM FPYHT.
Mo 31O «CMa3Ke» AEASIHBIE MACChI AETKO PACMOA3QKOTCS. [poLiecc 06pasoBaHMS
AEAHVIKA — 3TO MEAAEHHBIN «CYXOWM» MPOLECC, 30BUCSILLMI OT MHTEHCUMBHOCTA
CHeronapos. PaspyLleHne e — «MOKPbIN» MPOLECC, B HEM MPUHUMAIOT y4acTne
PA3HOOBPA3HBIE MEXAHN3MbI C MOAOXKUTEABHOM OOPATHOW CBSI3bIO.

OyIyT OXBATBIBATH OOJIBIIYIO YACTh I'peH-
JIAHJIMA M KPAEBBIE YACTU AHTAPKTHU/IBL
TIoBbIeHne ypoBHs: MEPOBOT'O OKEaHa Bbl-
30BET MO/ILEM HIETB(POBBIX JIETHUKOB, KO-
TOPBIE OY/IyT HATIOJI32Th HA MATEPHUKOBBIL
JIEZI, HAPYIIAsl €I0 LEJIOCTHOCTD. ITo Mepe
Pa3pyLIEHNs HETb(OBOIO JIb/IA CIIOI3AHNE
MaTEPHUKOBOTI'O JIb/IA B OKEAH OY/IET BCE OO-
Jiee yCKOPATHCA. B oT/mmyme oT Imporieccos
OOPA30BAHMS JICHHUKOB, WIYIIUX OYCHb
MEJIEHHO, Pa3PyLIEHNE JIEAOBOIO MUTA
Oy/IeT MPONCXOIUTD TABUHOOOPA3HO.

DHEPreTUYeCKUH AUCOHAIAHC HA HAIIEH
IJIAaHETE, OOYCIOBIEHHBIN aHTPOIOICH-
HBIMM (PAKTOPAMHU, IPUBOAUT K TASTHHIO
J1b710B. KpOMe TOro, B pE3yIIBraTe BblIa/ie-
HUS 9ACTHUIT CAKU U OOPA30BAHMSA HA 1O~
BEPXHOCTH JIEJHUKOB JIY>K IIPECHOM BOJIBI
IMOBEPXHOCTD JIEIHUKOB CTAHOBUTCS 60O~
Jiee TEMHOH U ITOIVIOINIAET BCE GOJIbIIIE COI-
HEYHOI'O TEILIA.

JanpHeriee pa3pymeHue JIETHUKOB 3a1-
MET MHOT'O BDEMEHH, HE MCKTIOUEHO, YTO HA
3TO YZIYT BEKA, HO IIEPBbIE IPU3HAKH YCKO-
PEHMSA ITOTO MPOIIECCA YIACTCA 3aAMETUTD
C MTOMOIIBIO CITyTHUKA /CESat, 3a1yIeHHO-
rO HeIaBHO NASA. OJTHAKO £ ITOIAraio, 4To
€CJTH TETIOBOM IUCOATIAHC TUIAHCTEI OyJeT
IIOBBINIATHCA M JAJIbIIE, TO OI_U;YTI/IMI:IIZ
IIOJIbEM YPOBHsI OKEaHA ITPOU3OM/IET yKE
B TEYEHUE HECKOJIBKUX JICCATUIETHIL A KaKk
TOJIBKO HAYHETCS KPYITHOMACIITA6HOE Pa3-
PYILEHHE JIEAOBOI'O INTA, TPOLIECC OCTAHO-
BUTBH Oy7IeT HEBO3MOKHO. Kakue-To Teppu-
TOpUH (Harpumep, Manxarren wim Hupep-
JIaH/Ibl) YAACTCA 3AUATUTD OT 3aTOIICHHSA
C TIOMOUIBIO /1aM6, HO OOJIBIIMHCTBO IIPU-
OPEKHBIX PETHOHOB OKAXKETCS IO, BOAOM.

OCHOBBIBAICH HA NAJIEOKINMATUYECKHX
JIAHHBIX, 51 IIOJIAr'A10, YTO MAKCUMAJIBHO JIO-
IyCTUMOE TTI06QJIbHOE MOBBIIIEHUE TEM-
repaTypsl coctasisAeT 1°C — 3TO 3KBUBA-
JIEHTHO JJO6ABOYHOMY TETTIOBOMY 3(P(PEK-
TyB 1 Br/M™M°.

Bo3MOXXHbIe cueHapun
Pa3BUTUSA co6biTn
MeKIIPaBUTEILCTBEHHASA TPYIIIA ITPE/ICTA-
BWIA PSIZI CLIEHAPHUEB U3MEHECHUS KIIMMATA
B XXI BEKE UCXOMS U3 PA3HBIX NIPEATIOINO-
JKEHUM 00 YBEIMYEHNN YU CIIEHHOCTH Ha-
CEJIEHUS, TEMITAX POCTA SKOHOMHKH, Pa3-
BUTHU 9HEPTCTUKU. [IpU MIOCTPOEHNUU MO-
JICJIEH IOIYCKAJIOCh, YTO B OJIMDKANIINE

46 B Mupe nagko

HiHb 2004

R. J. BRAITHWAITE, REPRINTED WITH PERMISSION FROM SCIENCE, VOL. 297, NO. 5579; JULY 12, 2002. © 2002 AAAS



JEN CHRISTIANSEN; SOURCE: JAMES HANSEN

KNUMAT

MacLuTabbl AHTPOMONEHHOTO BO3ASMCTBUS HO KAVMMAT FrOpRA3AO
OAMKE K ONACHOW YepTe, YeM AYMAIOT MHOTMe,

ey e SHEPTETUMECKUN AUCBAAAHC

YYECTD JIPYIUE Ta3bl U A3PO30JH, TO 2—4.

JIasKe ITPU TAKUX HEOOJIBIITHX BO3/ICHCTBU- SHepretmyeckoe POBHOBECKE — 3TO COCTOSIHME, MPWY KOTOPOM 3EMAS MOAYYaET
SIX OJKHTAEMBIC TTOCIIC/ICTBYS JIsT KITUMA- OT COAHLLO POBHO CTOABKO SHEPTMN, CKOABKO OTACET. CEroaHs «aHepreTmyeckmm
THYECKON CUCTEMBL OY/IyT OUYE€HDb CEPBhE3- BIOAXKET» HOLLEN NAQHETbI He COAAAHCUPOBAH. DPDEKT OTPAKEHNST COAHEYHbIX
HBIM. AYHEW, MOPOXKAAEMBIV «PYKOTBOPHBIMI» OSPO30AbHBIMU YOCTULLAMM, C U3OLITKOM

OJIHAKO €CTh OCHOBAHUS TIOJIAT'ATh, YTO KOMMEHCUPYETCS 3DHEKTOM YAOBAMBAHMSI OTPOXKAEMOW 3EMAEN SHEPTUN NAP-
OOJIBITMHCTBO MPOTHO30B CJIAIIKOM I1ECCH- HUKOBbIX FO30B. BO3HUKAIOWMIM B PE3YALTATE M3BLITOK 3HEPruM (MPUMEPHO
MUCTUYHO. BO-TIEPBBIX, B HUX HE yIHUTBIBA- 1 BT/M?) MPUBOAMT K HOrPEBY OKEAHOB U TASIHUIO A€ AHMKOB. PE3yALTATH MOASAU-
FOTCSI TIPOUCXO/IAINNC CETO/TH N3MEHCHIIS POBOHMST AMHOMUKU SHEPreTMyeckoro AMCOAAAHCA (TPAPUK B HIDKHEN YACTU
B KOJITYCCTBE BBIOPOCOB BPE/THBIX XMMITUC- PUCYHKA) COBNAAQIOT C AOHHBIMM O KOAUYECTBE TEMAQ, 3ANACEHHOTO OKEAHAMMN.
CKHX BEHIECTB. BO-BTOPBIX, IPEAIIONIAraeT- [AOBOABbHBIN SHEPreTUYeCKUM AMCOAAAHC — OYEHb BAXKHBIN GaKTOp. OH XapaKTe-
CS1, UTO CUTYAITHS C 3AIPSI3HEHUEM BO3/IyXa pU3yeT MACLUTAObLI CYMMAPHOTO BO3AENCTBIS HO KAMMAT 1 MPEACKA3bIBAET ACAb-
Oy/IeT TONBKO yXyaaThest v B 2050 10 coziep- HEWLLUMM XOA MPOLLECCA NOTENAEHMS.

JKAaHMCE B HEM O30HA, METAHA U CAKU OY/IEeT
O0rIbBIIIE, YEM CENYAC. B-TpeThrX, HEIOOLIE-

HHBACTCA POJIb TCXHOJIOTMYCCKUX MHHOBA-
SHepIusl,oTPaXKAEMAas!

OT BEPXHMX CAOEB
atmocdepsbl

LIUH, KOTOPBIE ITO3BOJIAT B OIVKAMIITHE MTOJI-
BEKA YMEHBIIUTD BbIOPOCHL OJJMH U3 AJlb-
TEPHATHUBHBIX ITyTEH YTOYHEHHA BO3MOK-
HBIX CIIEHAPHUEB MOT ObI COCTOATD B OLICHKE
HBIHCIMHAX TEHJICHIMIT B M3MECHCHUN
KOJIMYECTBA ATEHTOB, BIUAIONIMX HA K-

SHeprus,
MaT, B BBEICHCHWHU IIPUYNH 3TUX TEHACH-

oTpAKaeMast
1AM, B TIOUCKAX OTBETA HA BOIIPOC, MOKHO OT NOBEPXHOCTN
JIU TIOBEPHYTH TPOTEKAIONIUE MPOLIECCHI SN
B HYKHYIO CTOPOHY.
DPDEKT MAPHUKOBBIX I'A30B, KOTOPbIH CyMMQapHQst TOAYHaeMast 3l 340 Br/m?
B HadawIe 1980-XIT. yBEIMIMBAICA CO CKOPO- 5
2 CyMMOPHQAs OTACBAEMAs SHEPTUsI 339 Bt/m
crbio 0,5 Br/m* 3a 10 1€t K Havary 1990-x1T:
OTPAXKEHHAS SHEPT S
3aMCUTT TEMITbI POCTA 1 CT26HHH3HpO' (OT BEPXHMX CAOEB ATMOChEPbI 1 OT MOBEPXHOCTI) 101 Bt/m 2
BAJICSH HQ.YPOBHC O 3 BT/M2 32 10]ICT OCHOB— 100 B'r/M2 — eCTeCTBEHHble NPOoLLEeCChl
’ . 1 B'r/MZ — A3P030AU, OOPA3OBABLUNECS B PE3YALTATE
Hasl IPUYHHA TAKOT'O CHIDKCHUST KPOCTCSI XO3WICTBEHHOM AESTEABHOCTU HEAOBEKA
B YMEHBIIEHUH BBIOPOCOB XJIOPPTOPYIIE- TEMAOBOE VBAYHEHME )
(OT MATEPUKOB 1 MOBEPXHOCTU OKEAHA) 238 Br/m~
POAOB, ITIPON3BOACTBO KOTOPBIX ObLTIO PE3KO 240 Br/M2 — ecTecTBeHHble NpoLecchl

2 BT/M?2 — NQPHUKOBbIE ra3bl, OGPA3YIOLMECS B PE3YALTATE

COKPAIICHO B CBS3M C paspYLHI/ITCJIbeIM XO3SIICTBEHHON ASITEABHOCTIN YEAOBEKA

BO3/ICHICTBUEM Hd O30HOBBIN CJIOM. [1Ba Ipy-

PE3YABTAT
I'MIX HANOOJICE OMTACHBIX [TAPHHUKOBBIX 434 —
. 1 BT/M“ — M3BbITOYHASI SHEPIUSI, NAYLLAS HO HANPEB OKEAHOB
VITICKUC/IBIU I'd3 Y1 MCTAH. KOHHCHTPQL[I/IH Y PACMAGBAEHUE AEAHUKOB
B aTMOC(EPE IEPBOI'O U3 HUX, PE3KO YBEIIH-
- AVHAMNKA SHEPTETUHECKOTO AMCBEAAAHCA
YMBABIIASICS BIIEPHOJ MKy 1945 11 cepe A R

uHOoM 1970-X 1T, Tenepb HAPACTACT JIMHECH-
HO, CO CKOPOCTBIO 2 MJI, BTOJL. UTO KacaeTcst
METAHA, TO 32 nnocuennue 20 JIeT CKOPOCTb
€I'0 HAKOIUIEHM yITaId Ha 2/3.
ITpoucxoadAie N3MEHEHNA OTYETIHBO

KOPPETUPYIOT C AMHAMUKOI ITIOGAIBHOTO

PacXO/I0BAHUSI UICKOITAEMOT'O TOTUINBA. )
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KNUMAT

Hawm ycuAmns: AOAXKHbI OblTb HAOMPABAEHbLI HO CAEPXMNBAHME
N3MEHEHUN KAMMATA, O HE HO OAQMTALMIO K HbIHELLIHVM YCAOBWUSIM,

Co BpeMeH OKOHYaHNUA BTOpoi MupoBOit
BOWHEL M1 10 1975 I €ro € KAKIbIM I'OJOM
CJKUAT'AJIOCH BCE OOJIBINE — IPUPOCT COCTA-
BT 4% B TOZI, HO 3aTeM ynian 1o 1%. CHu-
JKEHUE ObUIO CBSI3aHO C 00JIEE HSKOHOM-
HBIM PACXO/IOBAHUCM CBIPBSI, TOCKOJIBKY
IIeHBl Ha HePTh C cepenHbl 1970-X IT.
cranu pactu. ITocTyruieHne MeTaHa CTaao
YMEHBIIATBCS TAKKE 6/1aro/1aps ero ag-
(DEKTUBHOMY Y/IABIMBAHUIO (HAIIPHUMED,
Ha CBJIKAX VIV ITPY ITPOBE/ICHUH PYTHIY-
HBIX pabor).

Ec/11 HBIHEIHUE TEHEHITUN COXPAHSAT-
Cs1, TO B OJIMDKAMIINE ITOJIBEKA SHEPreTHYE-
CKHI 3(P(PEKT MAPHUKOBBIX I'A30B COCTA-
BuT 1,5 Br/m%. K aTOMY HYKHO elmie 106a-
BUTb CYMMaPHBIH 3(PMEKT AaTMOCPEPHOTO
O30HA M a3PO30JICH, YTO B PE3YIBTATE Ye-
pes 50 ner mact ~2 Br/m? Dra Benmanna
COBIIAZIAET C HIWKHEH OlleHKOHu I[PCC
(1-2Br/m?). Bepxusis onienka (4 Br/m?)
TPEATIOIATAET EKETOIHBINA 49%6-HbII POCT
COJIEPKAHNA JUOKCH/IA YITIEPO/A B TEYE-
Hue 50 JIET, 4TO BECbMA MAJIOBEPOSTHO.

Ho paske HIDKHAA OLICHKA BJIBOC IIPEBBIIIA-
€T TOT YPOBEHD, KOTOPBIA MBI COYIA MAK-
CUMaJIBHO JIOITYCTHMBIM JJIs1 aHTPOIIOT'€H-
HOT'O BO3JICUCTBUS HAa KJIMMaT. Bo3HuU-
KAa€eT BOIIPOC: 4 CYIIECTBYET JIN PEAJIbHBIN
MIPOTHO3?

ByayLiee He CTOAb MPOYHO

Moi1 crieHapui pa3BUTHUA COOBITUH Ha
OIVDKAMIITNE TTOJIBEKA TIPE/IIONATAET, ITO
T06ABOYHOE BO3JACHCTBUE HA KIUMAT
ocrarercs Ha yposae 1 Br/m? . TIpeaycma-

YMEHbLUEHUE BbIBPOCOB

PeanbHOEe CcOopEpXKOHME YIAEKMCAOTO ra3a U MEeTaHA (ABQ
BEPXHUX rPpAPUKQ) HAXKE TEX OLLEHOYHBIX 3HAYEHUI, KOTOPbIE
CAeAYioT 13 Moaenen IPCC. AABTEPHATMBHBIA CLIEHAPWN,
MPEAAOXKEHHBIN AXK. XOHCEHOM, BAMKE K PEAABHOCTW, HO,
YTOObI HbIHELLHWM XOA COOBITUM COXPAHUACS, HEOBXOANMO
MPVHSITb MEPbI K YMEHbLIEHWIO BbIbpocos CO, 1 MeTaHa.
BAaaropaps nosblleHUo 3GbEeKTMBHOCTM MNPOU3BOACTBA
notpebAeHne sHeprm B CLLIA BbIDOCAO B ropa3A0 MeHbLUIEN
CTENEHN, YEM MPOrHO3UPOBAAOCH (HUDKHUM rPAdUK). APYras
BO3MOXXHOCTb — CTPOUTEABCTBO QOTOMHbIX SAEKTPOCTAHLAN
HOBOIO MOKOAEHWNST MU UCMOAB3OBAHME BO3OOHOBASIEMBIX
MICTOYHUKOB SHEPTUN.

AVIOKCUA YIASPOAT, M.A.

MeTtaH, M.A.

COAEP)XAHVE B ATMOC®EPE YIAEKUCAOTO IA3A 1 METAHA

1750

1500

1250

1000

1 )
1980 2000
foa

1
1960

KOAVHECTBO MOTPEBASIEMOW B CLLA SHEPTN

g

O 250
=
(6]
9
£ 200
O

. 8

< 150

folEA

®2 400
§
(o] (NPaBUTEABCTBO
o )]
§ 50 KOB!
Q
<
3 . .
= 0 1 1 1 1 1 1 [ 1 1

1980 1990 2000 2010 2020
foa
13 B Mupe nayku kb 2004

JEN CHRISTIANSEN; SOURCE: JAMES HANSEN (graphs); MARK BOULTON Photo Researchers, Inc. (ohotograph)



JAMES HANSEN

KNUMAT

TPUBAIOTCS [JBE BEIIH: BO-IIEPBBIX, COXPa-
HEHHE Ha HBIHECIITHEM YPOBHE WJIH CHITKE-
HUE COZIEPKAHUSA B BO3/TyXE TAKUX aT€HTOB,
KaK Caka, aTMOC(EPHBIN O30H U METAH;
BO-BTOPBIX, BEIOPOCHI B ATMOCHEPY YIJIE-
KUCJIOTO I'a3d, 00Pa3yIoErocst Py CKUT'a-
HMM UCKOITAEMOI'O TOIUIUBA, OCTAHYTCs HA
HBIHEIITHEM YPOBHE.

YO KacaeTcs IEPBOTo MyHKT4, TO 3/1€Ch
HY’KHO OOPaTHUTbh OCOO0OEC BHUMAHHUE Ha
Ar€HTBl, Y€l BKI4J, B IOTEIUIEHUE HAU-
Oonee 3HauuTeneH. Hampumep, co3Ha-
TEJIbHOE YMEHBIIICHHUE BBIOPOCOB METAHA
B aTMocdepy 6y/IeT ClIOCOOCTBOBATD MO-
HIKEHHIO TEMIIEPATYPbI U YACTUYHO KOM-
[IEHCHUPYET OBBIIIEHHYIO KOHIICHTPAIIHIO
JUOKCHU/IA YITIEPOAA. A YMEHBIICHUE BbI-
OpPOCOB Ca)KM BO3MECTUT TOT TEIIJIOBOM
3(PEKT, KOTOPBIN AaeT MapauIeIbHOE
YMEHBIIIEHHUE BLIOPOCOB CY/Ib(ATOB (CYIIb-
paTHBIE A3PO30IIU OTPAKAIOT COTHEYHBIL
CBET, 4 IOTOMY CIOCOOCTBYIOT TTOHIKE-
HMUIO TEMIEPATYPHI). 11 TOro 4YTOOBI
YMEHBIIUTD COZIEP;KaHUE B aTMocdepe
030Ha (OCHOBHOI'O KOMIIOHEHTA CMOI'd),
HEOOXOINMO YCTPAHUTb JIPYTHE €O IIPE/I-
IIECTBEHHUKH — METAH, OKCH/BI 430Ta
U JIETYYHE OPTaHUYECKUE COEIMHEHMSL

Mepsl, HalTpaB/ICHHBIC HA CHIDKEHHE KO-
JIMYECTBA ATMOC(EPHOIO METAHA, JAAI0T
3KOHOMUYECKHIT A(PPEKT, YACTHIHO KOM-
IIEHCHPYIOIIME 32TPAThl HA UX IIPOBE/IE-
Hue. MHOIa COOpaHHbBIN METAH UCIIOIb-
3yIOT KaK TOIIMBO, U 33TPATbI HA €O y/IaB-
JINBAHME C JINXBOM OKYITAIOTCA. XOPOIINHI
PE3YIBTaT MOTYT JIaTh M MEPHI 11O YMEHb-
LIEHUIO COJIEPIKAHMS CKU. Peub nuzier 06
YBEIMUYEHUH ITPOJIOJDKUTENIBHOCTH U Kaue-
CTBAKU3HU (MEIbYANIITNE YACTULBI CAKU,
IIPOHHUKAIOIIUE ITTyOOKO B JIETKHE, COZIEP-
JKaT TOKCHYHbIE OPIaHUYECKHE BEIIECTBA)
U IOBBIIIEHUN YPOXKAMHOCTH CEIBCKOXO-
3SIMCTBEHHBIX Ky/IBIYp. OCHOBHBIE UCTOY-
HUKH CKU — JU3ETIbHOE TOIIMBO 1 CKU-
raemas 6romacca. YTo6bsI CropaHue CTaIo
©0s1€€ MOTHBIM, HY?KHO UCIIOJIb30BATb HO-
BbIC TEXHOJIOI'MH, 4 EIIE Jy4llle IEPEHTU
C JIM3E/IBHOTO TOIUIHBA HA BOIOPOJIHOE.

Terieppb 4TO KACAETCSI BTOPOT'O ITyHKTA.
B KpaTkOCpOYHOM EPCTIEKTHUBE KOJTYECT-
BO VIVIEKHCJIOTO I'a33, BBIOPACBIBAEMOIO
B OKPY’KAIOIIYIO CPE/TY, MOSKHO YMEHBIIIHTD,
TOBBICUB 3((PEKTUBHOCTD ITPOMBIIILICH-
HBIX IIPOU3BOJICTB U UCIIOJIb3Ysl BO30OOHOB-

YTO Bbl HA 3TO CKAXETE...

«MpoleALas 3MmMa 6bIAQ TAKON XOAOAHOM! O KOKOM MOTENA€HUUN MOXET UATU
peub!» [N\ OBAAbHOE MOTENAEHME — STO NPOLLECC, 3ATPANMBAIOLLNIA BECh 3€MHOM
LIAP, HO MOKA MOXHO FOBOPUTL O MOBLILLEHUM CPEAHEN TOAOBOW TEMMEPATYPbI
AMWb Ha 0,6°C. AOKe NMOCAE CE30HHOIO YCPEAHEHWUSI ECTECTBEHHAST BAPUAO-
6eAbHOCTb TEMMEPATYPbI FOA OT FOAQ COCTOBASIET HECKOABKO MPOAYCOB, TAK YTO
TAOBOABHOE MOTEMNAEHNE BOBCE HE O3HAYAET, BYATO MOrOAQ B KODKABIN ACQHHbIN
Ce30H 0653ATEABHO BYAET TENAEE, YEM HECKOABKO AECSITUAETUM HA3aA,. HO OHO
Y>KE MPUBEAO K MOBBILLEHUIO BEPOSITHOCTU TOTO, YTO TO UAM MHOE BPEMS FOAQ BY-
AET TENAEE, YEM OObIYHO, A0 60% Mo cpaBHEHMIO C 30% AAS NeproAa ¢ 1950 no
1980 .

«[loTenAeHune, HO6AIOACQBLLEECS B MPOLUAOM BEKe, — 3TO MPOCTO OTXOA OT MAAO-
ro A€ AHUKOBOTO NMepUoAa». AtoOOM OTXOA OT «EBPONENCKOro MOAOTO ASAHUKO-
BOrO MEPUOAQ», MNK KOTOPOFO MPUXOANTCS HA 1650-1750 IT., AOAKEH ObIA 3QKOH-
YUTbCSl C HACTYNAEHMEM XX BeKd. ECAM Obl HE QHTPOMOreHHble GAKTOPbI,
€CTECTBEHHbIE AOATOBPEMEHHBIE KAUMATUYECKME MPOLIECCHI YyKE MPUBEAN Obl
K CYLLECTBEHHOMY MOXOAOACHMIO.

«[loTenAeHne nNoBepxHOCTN 3eMAU CBSI3AHO C 3PPEKTOM ropoACKOro «TernAo-
BOrO OCTPOBO», FA€ U PACMNOAOXEHbI MEeTeOCTAHLUMU». BoBCce HET. MAKCUMAOAbL-
HOE MOoTENAEHME OTMEYAETCS B OTAOAEHHbIX PEMMOHAX, TAKMX KaK LIeHTpaAbHOs
A3ng n Aaacka. Hanboaee obLIMPHbIE OBAACTM MOTEMAEHNSI PACMOAArQHOTCS
HOA OKEQHOMM, AOAEKO OT FOPOAOB. TEeMNEPATYPHbIE MPOPUAN AAST KOHTUHEH-
TAABHOWM KOPbI, MOAYYEHHbIE MO PE3YABTATAM U3MEPEHNIN B COTHSIX OYPOBbIX CKBA--
XXMH MO BCEMY 3€MHOMY LLAPY, YKO3bIBAKOT HA MOBbILLEHWE TEMMEPATYPbl HA

0,5-1° C 3a nocaeaHve 100 AeT.

JIIEMBIE HCTOYHUKH dHEPIUH. C IepCreK-
TUBAMU HA JJAJIEKOE OY/IyIIEE 1E7I0 OOCTOUT
CJIOJKHEE, TOCKOJIBKY CO BDEMEHEM ITOTPED-
HOCTb B 9HEPIUH BO3PACTAET. B mIo60M C1y-
4Jae, Ha IIEPBOE MECTO B 60PBHE € BBIOPOCA-
MU JIMOKCH/IA YITIEPO/IA BEIXOAWT HAYYHO-
TEXHUYECKHI  IIPOIpecc,
3(PEKTUBHOCTH, BCE 060j€C HIMPOKOEC

IIOBBIIIICHHNC

HCIOJIb30BAHNUE HETPAJUIIMOHHBIX UCTOY-
HHUKOB 9HCPI'U 1 HOBBIX TCXHOJ’IOFI/II;I7 HC
JIAIOLIUX CTOJILKO BEIOPOCOB. BKHYIO PO/b
MOJKET CBIIDATh CO3/IaHUE ATOMHBIX JIEKT-
POCTaHIMI HOBOT'O ITOKOJICHISA.

Ecmm TIPOAHAIMBUPOBATL  TCHACHIIN
B M3MEHEHUN BEIOPOCOB YITICKHUCJIOTO I'd32
1 METAHA 34 TOCJIEJHUE TOADL TO CTAHET
OYEBH/IHO, YTO PEAILHOE MOJIOKEHNE JIETT
JIydlle, YeM IIPE/ICKA3bIBACT MeEXIIpaBH-
TEJILCTBEHHAA KOMHUCCHs. OCTAeTCs JIOKa-
34Th, YTO 3TO PA3IMYME HE BOZHUKIO
B PE3yNBraTe CIy9alHOIO CTEYEHUA OOCTOS-
TEJILCTB, 4 HOCUT JJOJITOBPEMEHHDIIN XapaK-
Tep. C MOMM JKe CLIEHAPUEM PA3BHUTHS COObI-
THI HAOJIIO/TAEMBIE TEH/ICHITUU COITIACYIOT-
Cs O4CHDb XOPOIIO. DTO U HCYANBUTCIILHO,

ITIOCKOJIBKY, CTPOs IIPOTHO3BI, 51 OTTATIKUBA-
IOCh OT PEAJIBHOIO IOJIOYKEHUS BELICH.
3a 1B IO/, IPOIIEAIINX CO BDEMEHHU CO3-
JIAHWA CIIEHAPUA, AIBTEPHATUBHOTO [PCC,
39TO COOTBETCTBUE HU PA3Y HE HAPYIIAIOCh.
Ho 51 BOBCe He /yMalo, YTO OHO COXPAHUTCS
1 JJAJIBIIE, €CTM HE IPUHUMATD YCHITUI 11O
CHIDKCHHIO aHTPOITOI'C€HHBIX A(D(PEKTOB.
YTO NO3BOJIAET MHE OBITh OITUMUCTOM?
Ecii MBI CDABHUM HBIHENTHIOIO CUTYALTHIO
¢ ToH, uTo 6bUTa 10—15 JIeT HA33/1, TO YBU-
JIAM, YTO OCHOBHBIE (DAKTOPDI, HEOOXO/I1-
MBI€ ISl CACPKUBAHNS KIMMATUYECKHUX
M3MEHECHUI, CTAIN PEAIbHOCTBIO. S TTOHU-
Maio, 4TO NOJACPKUBATH CTAOWUILHYIO
KOHLIEHTPALIMIO IAPHUKOBBIX I'430B COB-
CEM HE IIPOCTO, HO Y MEHS €CTh HAZICHKA,
YTO MO MEPE HAKOIUICHUS MH(POPMAITAN
006 U3MEHEHUHU KJIUMATA U €r0 MOCIEACT-
BHSIX 9TOT BOIIPOC GY/ICT BCE GOJIBITIE BOJI-
HOBATb IIPOCTHIX JIIO/ICH, OOMIECCTBEHHBIC
OPraHU3AITNH, PYKOBO/IUTE/IEH IIPOMBIII-
JIEHHBIX TIPEIIPUATHNI, OPraHbl BIACTH.
Bornpoc nuiib B TOM, CMOKEM JIU MBI JICH-
CTBOBATH JJOCTATOYHO OBICTPO. M

B Mupe Hayku
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ILLUSTRATION BY JANA BRENNING (photograph used for illustration purposes only)

HEHPOGHOMOIHY

unzr HAPKOMAKR

3Spuk Hectaep n Po6ept MaAeHKa

3/\oyr|0T|oe6/\eH|/1e HAOPKOTUKAMW Bbl3bIBAET CTOVIKUE N3MEHEHMS
B PA3ANYHBIX OTAEAOX MO3ra. [TOHUMQOHWE KAETOYHBIX MOAEKYASPHbIX
MEXAHN3MOB AAANTAUNN MOMOXKET pOBpOGOTOTb HOBblE METOADI
NedHeHNs1 HOPKOMAHUN,

Bbenpie nopozku nopomka. HInpurt v 10x-
Ka. Tabnerkn. MHOIMX HAPKOMAHOB OJJUH
TOJIBKO BU/1 HADKOTUKA UJIU JJAKE ITPE/IME-
TOB, ACCOIMUPYIOIMUXCS C HUM, 6pOCaeT
B JIPOKb OT IPE/IBKYIIAEMOT'O YIOBOJILCT-
BUA. A TTOCJIE €TO IPHUEMA HACTYIIACT HU
C YEM HE CPABHUMOE OIAKEHCTBO: IO TENTY
PAa3/IMBAETCS TETIO, BCE ITPOOIEMBI HCUE-
3aI0T, M KKETCA, YTO BCA BeenneHHas mexxuT
y Balnx HOT. O/IHAKO TOCJ/IE HEOJHOKPAT-
HOTO yITOTpeb6IeHNA HAPKOTHUKA HAYMHA-
€T IIPOUCXOAUTD HEYTO HETTOHATHOE.

YenoBeKy, YTOObI BHOBb ITIOYYBCTBOBATD
ce6s1 OKPBIJIEHHBIM, HEOOXO/IMMO TOHIO-
XaThb, IPOITIOTUTb WJIA BKOJIOTh IIPENAPAT.
Ecmm aroro He c/enartb, HAYUMHACTCA
JIEIPECCHS, A 9ACTO U (PUBUYECKOE HEJTO-
MOT'dHHE, B TOM YHCJIE TIOMKA. Ho Hagamnn-
HO JIO3bI YK€ HE XBATAET, U IIOCTENEHHO
PAa3BMBAETCSA 3daBUCHMOCTD, YEJIOBEK TEPSI-
€T KOHTPOJIb Ha/1 COOOI M1 UCTIBITHIBACT HE-
MIPEOJIONMMYIO TATY K HAPKOTUKY. Bckope
MarybHoe IPHUCTPACTUE HAYMHACT CKA3bl-
BaTbCsA HA 3/I0POBBE, (PUHAHCOBOM COCTO-
SIHHUU W JIMYHOM YKM3HU.

Heripo6uonoram JJaBHO U3BECTHO, UTO
3an(OpU, HACTYIAIONIAsA O] BIUAHHUEM
HAPKOTUYECKUX BEIICCTB, CBA3aHA C UX
CTUMYJIUPYIONNAM JIEUCTBUEM HA MO3IO-
BYIO CUCTEMY BO3HAIpaxieHus. Cucrema
NPEICTAB/IAET COOOH CIOKHYIO CETh HEPB-
HBIX KJIETOK (HEMPOHOB), BbI3BIBAIONIYIO
YyBCTBO Y/IOBOJILCTBHSA ITOCJIE €/IbI WJIN 32~

HATHI CEKCOM, T.€. (POPM aKTHBHOCTH, HE-
OOXOIMMBIX JIJIsl BBLKUBAHUS U ITPOJIOJDKE-
HUs poza. CTUMY/IALNA CUCTEMBI BO3HA-
I'PAKAECHUA  JIOCTAB/IAET HACIKICHUE
1 MOOGYXK/IA€T CHOBA U CHOBA NPUOETATH
K TeM (POpMaM AaKTUBHOCTH, KOTOPBIE €I'O
0beCIICYNIN.

OJHAKO TTOCIEeTHUE UCCIIEA0BAHNA TTO-
KAa3aJI1, YTO IIOCTOAHHBIN IIPUEM HAPKOTH-
KOB BBI3BIBACT CTPYKTYPHBIE U (DYHKITHO-
HaJIbHBIC HU3MEHEHUS HEHPOHOB CUCTEMBI
BO3HATPAXKICHUA, COXPAHAIOINECA HEJle-
JIM, MECSLIBI U JIAZKE T'O/IbI IIOCIIE IPEKPAILIE-
HUA YIIOTPEOICHUS TIpenapaTos. Takum
006pa3oM, C OJJHOM CTOPOHBI, aJjalTalluu
OCIAOMIAIOT OJIOKUTEIBHBIE SMOITAN, BO3-
HUKAIOIIUE IIPU ITPHUEME HAPKOTHKA, C IPY-
TOM — OHM YCWINBAIOT 6OJIE3HEHHYIO TATY
YEIOBEKA K HAPKOTUYECKOMY BEMIECTBY.
[TonrmMaHUe MOJIEKYIIIPHBIX U KJIETOYHBIX
MEXAHU3MOB JICHCTBUSI HAPKOTHKOB MO-
SKET IMIPUBECTU K Pa3PabOTKE HOBBIX METO-
JIOB JIEYEHUSI HAPKOMAHHU.

CmepTeAbHOe npuctpacrtne

ITpHBBIKAHME JIIO/ICH K Pa3/IMYHBIM HAPKO-
TUYECKHUM BO3JICHCTBUSM OIOCPEYETCs
OJJHIIMH U TEMH K€ MEXAHU3MAMU — K Ta-
KOMY BBIBO/Ty YI€HBIC ITPUIILIHN B PE3Y/IBTA-
T€ JUINTE/IbHON SKCIIEPUMEHTAILHOM Pa-
60TbI, HauasIercs 40 et Hazaz. Mbly,
KPBICBI Y HHU3IIKE IIPUMATHI OIYYaIH
HAPKOTUYECKUE BEIIECTBA, ITOJIB3YIOIHE-

Cs1 OOJBINION MTOMYJIIPHOCTHIO CPE/IH JIIO-
Jen. IIpemaparsl >)KUBOTHBIM BBOAWJIACH
BHYTPUBEHHO. KOT/ja HACTYIIa/I0 IIPHUBbIKA-
HHE, UX OOy4YaIM HEXHUTPOU MPOIIEAYPE:
YTOOBI TIOJIYYHUTb MHBCKITUIO HAPKOTUKA,
TPBIZYHBI TOJKHbBL O6BbUTY HAXKATH HA OJUH
pBIYar, 9TOOBI MOMYIUTh «<HEUHTEPECHYIO>
UHBEKINIO (PU3HOTOTHYECKOTIO PACTBO-
pa —Ha APyro¥, a KOpM — Ha TpeTuit. Yepes
HECKOJIBKO JIHE JKUBOTHBIE C Y/IOBOJIBCT-
BHCM BBOJUJIN cebe KOKaWH, 'CpOnH, aM-
(peTaMUH U JPYTUe BEIECTBA.

OO6HAPYXWIOCH, 9TO OTACIBHBIC OCOOU
3JI0YNIOTPEOIISTA HAPKOTUKAMH B YIIIEPO
JKM3HEHHO BAKHBIM (POPMAM aKTHBHOCTH —
HaIpuMep, /1€ ¥ CHy. HEKOTOpBbIE J1Ke 1O-
THOAIN OT UCTOILIECHUS. YTOOBI TOIYyYUTh
OYEPEIHYIO JO3Y KOKAUHA, I'PBI3YHBI ObUII
TOTOBbI COTHM Pa3 HAKMMATh HA PbIYar
Kpome Toro, oHM OT/JaBa/Iv ABHOE IIPE/ITIOY-
TEHUE OOCTAHOBKE, ACCOIMHUPYIOIECHICs
C HAPKOTHUKOM: HAIIPUMED, ICPIKATHCH T1O
[PEUMYIIECTBY B TOM YaCTH KIETKH, I7IE MOI'-
JIM TTOJTYYHTb BOKIEIIEHHYIO JIO3Y.

Ecmi noziaya HapKOTHKA TPEKPAIAIACD,
JKMBOTHOE BCKOPE OCTABJIA/IO GECIUIO/IHbIE
TIOTIBITKU TIOJIYYUTDh <«XHUMHWYCCKOC Y/I10-
BOJIbCTBHE>. HO CTOMIIO KPBICE, B TEUEHHE
HECKOJIbKMX MECSILIEB HE MOJIYYaBIIEH KO-
KauH, ITOYYATb €TI0 3aI1aX WM JIAKE OKa-
3aTbCA B KIETKE, dACCOLMUPYIONIENCs
C HAPKOTHUKOM, OHA TYT K€ HAYMHAJIA HA-
SKMMATb HA 3dBETHBIN PbIUar. >

B Mupe nayku




HEHPOGHONOINY

[TOCTOSIHHBI CUCTEMATUYECKNIA
nPVem HOPKOTUKOB MOXKET Bbl3bl-
BATb M3MEHEHWS OCHOBHOIO 3BEe-
HO MO3rOBOM CUCTEMbI BO3HO-
TPCYKAEHMS] — HEPBHOTO MyTH,
COEAVHSIIOLLLETO HEMPOHbI BEHT-
POABHOW OBAACTU MOKPbILLKN

MpedpPOHTAAbHAS
(NpeaNOBHAOSsT) Kopa

MpuAexalliee JAPO

'a' A \
(BOI), BblpabaTbiBAOLLME £ \‘)
AODAMUH, U HYBCTBUTEAbHbBIE AeNCTByIOLINE HEMPOTPAHCMUTTEPbI: (3 -
K STOMY BELLECTBY HEMPOHbI ﬁiﬁ%’mﬂ R o j
npuAexallero sapa (nucleus TAMIC == MUHAQAHO f / ,
5

accumbens). 31 usMeHeHs C |72
OTYACTU OBYCAOBASHbI MOASKY- LS | = /

Y Y AVHOPOUH ‘.} \ ‘
ASIOHBIMU MEXAHN3MAMM 1 UrPa- i '
IOT KAKOYEBYIO POAb B BO3HNKHO T & 2 CREB:

yv P 5 AR OCHOBHOW GAKTOP
BEHMM YCTOMYMBOCTM K ASMCTBMIO e i

HOPKOTMKA, 30BUCUMOCTI OT He-
o U HEMPEOAOAUMOTO YKEACHMSI
MOAYYUTb HOBYIO AO3Y. LIBETHBIMM
CTPEAKAMM MOKA3AHbI HEKOTO-

pble HEPBHbIE MYTW, CBSI3bIBAKO- K MpUMepY,

e npuaealliee gApo 1 BOT] yraetaer
BbICBODOOXAEHUE

© TUMM CTRYKTYPAMM MO3Ta,

APY PYKTYP ACOMIHO

DTN CTPYKTYPbI MOTYT HECTU OT- U1 NOAQBASIST

BETCTBEHHOCTb 30 YPE3MEPHYIO QKTVMBHOCTb

YYBCTBUTEABHOCTb HOPKOMOHOB cncTembl
BO3HAIPOKAEHMS,

KK BOCTIOMUHOHMSIM O BbIALIX HOP- POKA
YCUAMBOS]

KOTUYECKIMX YAOBOABCTBUSIX, HE- MOTPEeBHOCTS

CMOCOBHOCTb KOHTPOAMPOBATL
NOBEAEHME, HOMPABAEHHOE HA
NMOWNCK HOPKOTUKA, 1 BO3OBHOB-
AEHVIE ero NPUEeMa MOA BAVSIHU-
em cTpecca.

B HAPKOTMKE.

4. BeAoK AMHOPOUH,

it

K AEVCTBUIO
HAPKOTUKOB

ICBOBOXAEHME AODAMUHO
3bIBAET MOBbILLEHWE YPOBHS CAMP
OHLIEHTP AL MOHOB KAABLMSL.

11 COBBITUSI MPUBOAST K BbICTPOM
KTBALLMM 6eAka CREB, KOToOpbIN
Bg3biBaetcs ¢ AHK n aktmsmpyet
crneumduyecKme reHb!.

f;4 L
3. OTU reHbl KOHTPOAMPYIOT

BbIPABOTKY BEAKOB, YHACTBYHO
B PA3BUTUN HOPKOTUYECKOM

HenpoH npuaexallero
SIAPQ, YYBCTBUTEABHbIV
K AOPAMUHY

OB3OP: NMPUBbIKAHUE

e HOpKOTUKK U Apyrue BeLLeCcTBA, MNOTPEOAEHME KOTOPbLIX AEMKO Bbl3blBAET
y AtopAen BOAEe3HEHHOE MPUBLIKAHWE (KOKAWH, AAKOTOAb, ONUATLI, AMpeTa-
MWH U AP.), BAUSIIOT HO AESITEAbHOCTb MO3rOBOW CUCTEMbl BO3HATPDOKAE-
HUSL. CTI/IMyl\S'ILI,I/IS'I 3TOW CUCTEMbI MopOXKAAET HYBCTBO YAOBAETBOPEHUs N 30-
CTOBASIET YEAOBEKA MOBTOPSITb T€ GOPMbl NMOBEAEHUS,

CTBOBAAU ero AOCTUXKEHUIO.

¢ [TOBTOPHOE BO3AEMNCTBME HOPKOTUKOB BbI3bIBAST CTONKNE BUOXUMNYECKNE
M CTPYKTYPHbIE OAQNTALMM B MO3re, M3MEHsIeT MpoLecChl nepepadoTkm
MHPOPMALUN N XAPAKTEP B3AUMOAENCTBUSI HEMPOHOB MO3rOBOM CUCTEMbI

BO3HATPAXAEHUS.

o [TOHVMAHME NMPUPOAbI KAETOYHBIX M MOAEKYASIOHBIX M3MEHEHW B STOU CU-
CTeMEe MOXKET MPUBECTU K PA3PABOTKE HOBbIX, 6OAEE 9PDEKTUBHBIX MOAXO-
AOB K A€YEHUIO AIOAEN C BOAE3HEHHBIM MPUCTPACTUEM K HOPKOTUYECKUM MNpe-

NMapaTam.

KOTOPble CNOCO6-

C IOMOUIBIO ONMUCAHHON METOJUKU BHY-
TPHUBEHHOI'O CAMOBBENCHUS MPENAPATOB
1 HEKOTOPBIX IPYTHX SKCIIEPUMEHTAIBHBIX
IIPUEMOB UCCIIEIOBATENAM YAAIOCh HICH-
TU(PULIMPOBATE OOIACTU I'OJIOBHOI'O MO3I'4,
OTBETCTBEHHBIC 34 PA3BUTHUE HAPKOTUYC-
CKOT'O IPUBBIKAHMSA. YUYEHBIE ITOKA3AJIH, 9YTO
HAa MOSI'OBYIO CHCTEMY BO3HAIDALKIACHUSA
HapPKOTUYECKUE BENIECTBA OKA3BIBAIOT OO-
Jiee CWIBHOE U INTyOOKOE CTUMYJINPYIOIIEe
JICHICTBUE, HEXKEJIU KAKUE-TTNOO €CTECTBEH-
HbIE (PAKTOPBI BO3HAIPAKICHUSL.

KiTroueBbIM 3BEHOM MO3TOBOU CHCTEMBI
BO3HAIPK/CHIIA SIB/IICTCS CETh ME30INMOU-
YECKUX JIO(PAMUHOBBIX HEPOHOB — HEPB-
HBIX KJIETOK, PACIIONIOKEHHBIX B BEHTPAJIb-
HOI o6nactu NOoKpeiky (BOIT) y ocHOBa-

B Mupe nayku
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HEAAPOBHONOIHA

HAPKOTUYECKOE MPUBbIKAHME N BPEMS

CREB Aenbta-fosB
YpoBeHb
QKTMBHOCTMN
Hempon BO!
RAY 1 | ! | ! | ! | !
BA‘:;‘;)‘;?A?A“" 1 2 3 4 5
Bosaenctauie 4 [} 4 4 [} 4+ lNocaepHee BO3peNCTBUE

HOPKOTUKA AHU

Pa3BuTME Y YEAOBEKQA YCTOMHYMBOCTM UAW,
HOOBGOPOT, MOBbILLEHHOM YyBCTBUTEABHO-
. CTW K AENCTBUIO HOPKOTUKA OTHACTW 30BU-
Aenbra-fosB: & P
CUT OT YPOBHS OKTMBHOCTU CREB 1 AeAbTa-

OCHOBHOM GAKTOP PC fosB B HEMPOHOX MPUAEXKALLLETO SAPA.

HENPEOAOAUMON TSI BHOYQAE MPOVCXOAUT YBEAUHEHME YPOB-
K HAPKOTVKAM Hs1 CREB, BbI3bIBAIOLLLEE PA3BUTNE YCTOM-
UMBOCTM, O MPU OTCYTCTBUM HAPKOTUKA —
1. BuicBoGOXKASHE AODAMUHA AVICKOMPOPTA, KOTOPbIN MOXKET YCTPA-
BbI3bIBOET Bb|pq6o'|'|(y BeAKka HUTb AULLb AOMOAHUTEABHAS AO3d Nnpena-
ASABTQ-TOSB. para. Hepes HECKOABKO AHEN MOCAe

MNPEeKPALLEHNs1 TOTPEOAEHNST HOPKOTUKA
AKTMBHOCTb CREB NaAQET, A OKTMBHOCTb
AEAbTA-fOSB NO-NPEXXHEMY COXPAHSIETCS

AObAMNHOBBIV
peLentop

cAMiy 2. N\enbTa-fosB MOACBASIET CU

AVHOPOVHA 1 AKTVBUPYET BLICOKOM. 10 MEPEe CHUKEHSI AKTUBHOCTU
cneunduyecKkme reHol CREB BCe 6GoAee BbIPOYKEHHbIMM CTAHO-
Ca?* Aensta-fosB (OTAMYHbBIE OT TEX, YTO BSITCSI OMACHBIE CEHCUTU3UPYIOLLME S

aktvsmpyet CREB). deKTbl pAenbTa-fosB.

3. AKTVBUPOBAHHbIE FeHbl "

VHULIMMPYIOT CUHTE3 BEAKOB, 4. Benok CDK5 cnoco6eteyet

YHQCTBYHOLLMX B CEHCUTU3ALN PABBUTUIO TAKNX

PeaKLMN Ha NoTPEBAEHME CTPYKTYPHbBIX N3MEHEHUM

HAPKOTUKOB 1 BOCMOMUHAHMS] HEMNPOHOB MPUAEXKALLETO

O AOCTOBASIEMbIX UMW SIAPQ, KOTOpPble HOAOATO
QACACOKAEHMSIX. MOBbILLAIOT NX

o HOCTb

HUSI MO3I' M TOCBUTAIONIUX MPOCKIIMM B Pa3-  MHTAIOIIMX OHA YCTPOCHA CJIOXKHO U CBA-  MH(OPMAITUIO U ONPECISIIOT OKOHYA-
JIMYHBIE OTAE/BI MEPENHEN YACTU MO3I4, 3aHa C OOIACTSIMU MO3Ta, MPUAAOITUMA TEJIbHOE MOBEICHNE 0COOH. A TTyTh BOII-
ITIABHBIM OOPA30M B IIPWJICKAIIEE PO (1724~  SMOLIMOHAIBHYIO OKPACKY OIIYIICHUAM M TIPWJICXKAIIIEE s/IPO TEM BPEMEHEM JICHCT-
cleus accumbens). Heriponsl BOITBBICBOGO-  HAIIPABJIAIONIMME ITOBE/ICHHUE )KUBOTHBIX  BYET KAK PEOCTAT BO3HATPAKIICHUS: OH CO-

JKIAIOT M3 TEPMUHAJICH aKCOHOB HEMPO- M YEJIOBEKA HA JIOCTYDKEHUE BO3HATPAXK/IEC-  OOIAET JIDYIMM  MO3I'OBBIM LIEHTPAM,
TPAHCMUTTED AO(PAMUH, CBA3BIBAIONMIICA  HUA — [IUINEBOIO, TIOJIOBOT'O, COLIMAIBHOTO B KAKOW CTENEHH AKTUBHOCTH OCOOM CITO-
C COOTBETCTBYIONIMMHU PELENTOPAMA HEH- M T.J. MUHJAINHA, K IPUMEDY, IIOMOTAET  COOCTBYET JJOCTH/KEHUIO BOZHAT PAKICHHUSL
POHOB IPUJIEKAIETO AAPA. JO(PAMUHOBBI  OIPENENTUTD, ObLIO JIM OIIYIMIEHUE IPUAT-  YeM BBIIIE 3T OLIEHKA, TEM OOJIBbILE BEPO-
HEPBHBI yTh M3 BOIT B puieskamee sipO0 - HbIM WM HENPHUATHBIM, U CDOPMUPOBATL  ATHOCTD TOT'O, YTO OPIAHM3M 3aIIOMHMUT
WI'PAET BAKHYIO POJIb B PA3BUTUM HAPKOTU-  CBSA3M MEXK/y HUM U IIPOYUMU PAKTOPAMU 3Ty (POPMY AKTHUBHOCTH M IIOBTOPHT €€

YECKOTO IPUBLIKAHMS: JKUBOTHBIC CTIOBPEK-  OKPY’KAIOIIEH CPE/IbL [UIIIOKAMII IDUHU-  BIIOC/IC/ICTBHU.

JIEHAEM 3THX MO3TOBBIX CTPYKTYP IOJHO-  MA€T y4acTHUE B (POPMHUPOBAHNU MAMATHA XOTA OCHOBHBIE NPE/ICTABJICHUAA O e~

CTBIO yTPAYMBAIOT MHTEPEC K HAPKOTHKAM. O COOBITMH (OMIYIIEHUHU) — TZE, KOIJd  TEIbHOCTH MO3IOBOK CUCTEMBI BO3HATPAK-
1 IIPU KAKUX OOCTOATENbCTBAX OHO IIPO-  JIEHMSA CIOKWIMCh B PE3Y/IBIATE IKCIEPU-

PeocTtart BO3HArpaXXaAeHus MU30ILIO (BO3HUKIIO). JIOOHbIE ((DPOHTAIb-  MEHTOB Ha )KHUBOTHBIX, ICCIIE/IOBAHUSA, TIPO-

CucremMa BO3HArPAK/IECHNUA — BOJIIOIIMOH-  HBIE) OOIACTU KOPBI TOJIOBHOI'O MO3TaIle-  BE/ICHHBIE 32 nocieanue 10 aeT MetojaMu
HO JIpeBHEE 06PA30BAHNE MO3TA. Y MIICKO-  PEPABGATHIBAIOT U UHTETPUPYIOT BCIO 3Ty  HEHPOBU3YIM3AIINH, TOKA3JIH, 9TO p
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CKAHOTPAMMbI MO3IroBbIX CTPYKTYP

MpuAexallee 9APO

MUHAQAMHO

CyBAEHTUKYASIOHOS
4ACTb MUHAOAWHbI

Tomorpadumyeckme N3oBPaKEHNS MO3rd KOKAMHUCTOB (CrpaBa)
MOATBEPIKAQIOT PE3YALTATbI OMBITOB HA YKMBOTHBIX, CBUAETEALCTBYIOLLE

O TOM, YTO PA30BLIN MPUEM HOPKOTUKA MOXKET BbI3bIBATb IYOOKME
M3BMEHEHMS HEMPOHHOWM AKTUBHOCTM B HEKOTOPbIX MO3rOBbIX OBGACICTSIX.
OBAACTH, B KOTOPbLIX OTMEYAETCS 3HAYUTEABHOE YBEAUYEHNE HENPOHHOM
QKTMBHOCTU MOCAE MHBEKLIMM KOKAMHA, OKPALLEHbI B PA3AMYHbBIE LiBETA
OKeATbIM LIBETOM BbIAEAEHbI CTRYKTYPbI, [AE OTMEYQKOTCST Hanboree
BbIPQYKEHHbIE M3MEHEHMST AKTVUBHOCTM). BO BpemMst ToMorpadum UCribiTyemble
OLIEHNBAAM MHTEHCUBHOCTb BbI3BAHHbBIX HOPKOTUKOM MPUSITHBIX OLLLYLLIEHWIA U
NOTPEBHOCTU B AOMOAHUTEABHOW A03€ BeLLeCTBA. COMOCTABAEHME STUX
OTYETOB CO CKAHOIPAMMAMM MOKA3AAO, YTO B BOZHUKHOBEHWN
HOPKOTUYECKOM SNDOPUM KAKOUEBYIO POAb MIPAET MUHAOAMHA,

QA NOTPEBHOCTU B HOBOWM AO3€ HAPKOTUKA — MPUAEXKALLEE IAPO. [1o mepe
OCAQBAEHUS1 a1POPUM STA NOTPEOHOCTb YCUAUBAETCS (CM. roaduIK).

VIHTEHCMBHOCTb OLLYLLLEHUIA

2,5
20
15
1.0
0.5

MpedpOHTAAbHAS
Kopa

MHbekums
Motpe6bHoCTL .
B AOMOAHWUTEABHOM

BeHTpaAbHOS 0BAACTb
MOKPbILLKI

Bpemst (M1HyTbI)

AHAIOIMYHbIE HEPBHBIC CTPYKTYPBI KOHT-
POJIMPYIOT OBEICHHUE, CBSI3aHHOE C ECTECT-
BEHHBIM WX HAPKOTUYECKHUM BO3HATPAXK-
JIEHUEM, 1y YeIOBEKA. C TIOMOIIBIO MATHUT-
HO-PE30HAHCHOM U ITIO3UTPOHHOI IMHC-
CHOHHOI TOMOTParn 6bUIO YCTAHOBJICHO,
YTO NPEJIOKEHNUE NTOHIOXATh KOKAUH BbI-
3BIBAJIO Y HAPKOMAHOB POCT HEHPOHHOI
AKTUBHOCTH B IIpWJIEKaIeM siipe. Touno
TAKKE ITO AAPO (4 KPOME HETO — MMH/IAJTH-
Ha 1 HEKOTOPBbIE OOJIACTH KOPbL) OTPEArt-
POBAJIO M Ha JIEMOHCTPALIHIO UCIIBITYEMbIM
BUJICOKIMIIA, I7I€ KOKAUH HIOXAJIN JIPYTHE
JIOIN. A'y 3a577IbIX UTPOKOB 3T OO/IACTH
MO3I'd AKTUBHU3HPOBAIMCh B OTBET Ha
NIpEbsABICHNE (POTOrPA(Hil UTPOBBIX AB-
TOMATOB. TAKNM O6Pa30M, MOYKHO IIPE/IIIO-
JIOKUTh, YTO HEPBHBINA IyTh BOIT-nipuie-
JKALIEE SI/IPO UTPAET BAKHYIO POJIb B PA3BH-
THUH OOJIE3HEHHOT'O IIPUBBIKAHMS U HEHAP-
KOTHUYECKOM 3aBUCUMOCTH.

Yyactne poodpamuHa

IToyemy Ha MO3TOBYIO CCTEMY BO3HAIPa-
SKICHUS OTUHAKOBO BO3/ICUCTBYIOT KOKa-
VIH, KOTOPBIH, KAK U3BECTHO, YBEJTMIUBACT
YACTOTY CEP/IEYHOIO PUTMA, U I'€POUIH, SIB-
JIAIONIMICA TIO CYTH JiesIa 00e360/I1BaIo-
IIUM CEATUBHBIM CPEACTBOM? ITprunHa

ACHA: IPHUEM BCEX HAPKOTHUKOB BBI3bIBACT
YCWJICHHBIA IPHUTOK IOPAMIUHA (4 THOT/IA
WU CUT'HAJIOB, UMUTHPYIOIIAX €TI0 JIEUCT-
BHC) K IPUICKAIEMY AAPY.

Korpa Heriponsr BOIT BO36y)Aa10TCH,
OHM ITOCBIIAIOT TIO CBOMM aKCOHAM 3JIEKT-
PUYECKHE CUTHAIBI K ITPUJICKAITICMY A7PY.
Te, B CBOIO OY€EPE/b, CTUMYIHUPYIOT BBICBO-
Ooxaenue 10(hpaMHuHa U3 KOHYUKOB aKCO-
Ha B KPOLIEYHOE POCTPAHCTBO — CUHATI-
TUYECKYIO IEJ1b, PA3/IE/IAIONTYIO AKCOHHYIO
TEPMUHAIb M HEHPOH MPUJICKAIIETO A/1PA.
31ech JO(PAMUH CBA3BIBAETCS COOTBETCT-
BYIOIIMMH PELENTOPAMU B MeMOpaHe
HENPOHOB NPUJIEKAILIETO AP, U CUTHAJI
IIOCTYIIAET BHYTPb KIE€TKHU. KOr/1a CHrHasIbl
HY’KHO «BBIK/IIOUYHTE>, HEHMPOH BOIT yiass-
€T U30BITOK JO(PAMHHA U3 CUHAIITUYECKON
IIEIN U COXPAHAET €r0 B aKCOHE JIO TEX
TIOP, TTOKA BHOBb HE BO3SHUKHET HEOOXOM-
MOCTb HOC/IATh CUTHAJI HEUPOHAM NPUJIE-
JKAILETO A/1Pa.

Kokann 1 mpodne HapKOTUKH-CTUMYJIA-
TOPBI Ha KAKOE-TO BPEMA BBIBOJIAT U3 CTPOS
GEJIOK, TPAHCIOPTUPYIOINAN TO(PAMUH U3
CHHAIITUYECKOM IIENIN B AKCOHHYIO TEPMU-
Hasb HeripoHa BOIT. Takum o6pa3oMm, B cu-
HaIITUYECKOM IIEIN OCTAETCS U30BITOK JJO-
(pamuHa, TPOAOIDKAIONINI ICHCTBOBATD HA

HEMPOHBI MPUIEKAIIEro sipa. [epouH
U JIpYTU€ ONUATHI BEAYT ceOst nHave. OHU
CBA3BIBAIOTCA C HeMpoHamu BOIT, oTeeTcT-
BEHHBIMH 34 «OTK/IIOYEHHE> IPYTUX HEHPO-
HOB 9TOM K€ O6JIACTH — TEX, YTO BHICBOOO-
JKAa10T JoamuH. [TocneHue HaYMHAIOT
OECKOHTPOJIBHO H3/IHBATh HU3OBITOUYHOE
KOJIMYECTBO JOPAMUHA HA HEHPOHBI IPH-
JIeKAmero Aapa. Kpome Toro, Onmarsl Crio-
COGHBI TOPOK/IATH MOIIHBIM CHUI'HAJI BO3-
HarpaxIeHMs, HEIOCPEICTBEHHO BO3/IEH-
CTByA Ha IPHJICKAIIIEE AJIPO.

OHAKO JEMCTBUE HAPKOTUKOB HE OI'Pa-
HUYMBAETC CTUMYJILIMEN BBIOPOCA J0-
(haMIHa, BBI3BIBAIONIETO F(POPpUIO. YTOOBI
IIPUCTIOCOOMTHCA K BO3JENCTBHIO HAPKO-
THUKOB, CHCTEMA BO3HATPAXK/ICHHSA IIOCTE-
IIEHHO U3MEHSETCS — TAK BO3HUKAET HaAP-
KOTHYECKOE ITPHUBBIKAHUE.

MNpuBbIKAOHKE

Ha panHux cTaiuax noTpedIeHUs HApKO-
TUKOB y JKUBOTHBIX U JIIO/IEA PA3BUBACTCA
YCTOMYUBOCTD K UX JEUCTBUIO (T.€. Opra-
HH3M IIPUBBIKACT K JIO3€, M OHA HE OKA3bI-
BAET TOI'O AEHCTBHSA, KAK PAHBIIE) U 3ABU-
CHUMOCTB OT HUX. YTOOBI TOJIHATD HACTPOE-
HHE, HAPKOMaHY KO Kb Pa3 TPUXOAUTCA
HE3HAYUTETBHO YBEJIMUUBATD JIO3Y IPETa-

al B Mupe nayku

HiHb 2004



HEHPOGHONOIHY

I01I[As TOTPEOHOCTD B HAPKOTHKE. Heoca-
OEBAIONIAS TATA COXPAHAETCS JAXKE MOCIIE
JUIMTENILHBIX IIEPUO/IOB BOZ/IEPKaHMs. YTO-
OBl TOHATL IPUPOY CEHCUTU3AIIAN, HEOO-
XOJIIMO B IIEPBYIO OYEPE/Ib BBIACHUTD, KAKHE
MOJICKY/IAPHBIC U3BMEHEHHUA MOTYT COXPa-
HATHCA B TEYECHNE TIEPUO/A, TIPEBDIIIAIOIIEC-
T'O HECKOJIBKO JJHET. B TOIOBY TyT2Ke ITPHUXO-
JIAT MBICJIb O ZIPYTOM (DAKTOPE TPAHCKPUII-
IIUU — JIC/IBra-fOsB.

Hapkotunyeckumn cpbis
Jlensra-fosB CBSI3aH C pa3BUTUEM HAPKOTU-

MukpodoTorpadunm MPUAEXKALLETO SIAPA XXMBOTHbBIX, HOXOASILLMXCS MOA,
BO3AENCTBMEM HEHAPKOTUHECKINX BELLLECTB: ASHAPWUTHI C OBbIYHLIM
KOAVYECTBOM LLUMMMKOB — BEIDOCTOB, YAOBAMBAIOLLMX HEPBHbBIE CUTHOADI
(cneBa v B UEHTPE). Y XXMBOTHBIX, MPUCTPACTUBLLMXCS K KOKAMHY, LUMMKOB
HO AEHAPUTAX rOpa3A0 BOAbLLE (CIPABA). YHEHbIE MPEANOAAraIOT, YTO
NOAOBHbIE MEPECTPOVIKN MOBBILLAIOT YyBCTBUTEABHOCTb HENPOHOB

K CUrHaOAGM 13 BOIT 1 Apyrmx CTRYKTYP MO3IQa U TOKMM OBPA30M MOBbILLIAKOT
YYBCTBUTEABHOCTb K HOPKOTUKAM. KOK MOKA3bIBAIOT MOCAEAHME
MCCAEAOBAHWSI, ONMPEAEAEHHYIO POAb B OBPA30BAHUM AOTTOAHUTEABHBIX
ASHAPUTHBIX LUMMMKOB UrPAET AeAbTa-fOSB.

YECKOTI'O TIPUBBIKAHUS COBCEM MHAYE, HEXKE-
711 CREB. B OTIbITAX HA MBIIIAX 1 KPBICAX ObI-
JIO YCTAHOBJIEHO, YTO IOCTOSIHHOE CUCTE-
MATHYECKOE TOTPEOIICHUE HAPKOTUKOB
TIPUBO/IAT K IIOCTETIEHHOMY U CTA6HTBHOMY
YBEJTMYEHHIO KOHIIEHTPAIH STOT'O OEJIKA B
MIPUISKAIIEM SIPE U JIPYTUX CTPYKTYPAX TO-
JIOBHOT'O MO3ra. Kpome Toro, nocKosybKy

REPRINTED FROM 8. D. NORRHOLM ET AL. IN NEUROSCIENCE, VOL. 116, © 2003, WITH PERMISSION FROM ELSEVIER (micrographs)

HANS C. BREITER Massachusetts General Hospital (scans and graph):

paTa, 94TO HEN3OEIKHO NOPOKAACT A6CTH-
HEHTHBIA CUHJPOM. TakuM 06pa3oM cuc-
TEMATHUYCCKOE TOTPEOICHNE HAPKOTUKOB
ITO/IABJISIET OT/IC/IBHBIC 3B€HbSI MO3TOBOM
CHUCTEMBI BO3HAT PAK/ICHUS.

B aToMm nporiecce yaacTByeT 6€JI0K, CBA3bI-
BAIOIIHHCS C CAMP-3aBUCHMBIM 9JIEMEHTOM
(cAMP response element-binding protein,
CREB). CREB Ipe/JICTaBIsIET COO0H (PAKTOP
TPAHCKPHUIILIUKU — OGEJIOK, PEryTUPYIOIIIHI
3KCITPECCHIO (AKTUBHOCTD) I'€HOB, 4 3HAYUT,
U TIOBE/ICHNE HEPBHBIX KJICTOK B IICJIOM.
Korya BBOAUTCS HAPKOTUK, KOHITCHTPALIVS
JT0(haMIHA B TPIJICKAIIIEM SIPE TIOBBIITACT-
Cs1, 9TO 3ACTAB/IICT HEPBHBIC KJICTKU, UYBCT-
BUTEJIbHBIC K HEMY, YCHIMBATb BEIPAOOTKY
ITUKJIMYECKOIO  4/ICHO3MHMOHO(OCHATA
(cAMP) — BenECTBA-TIOCPETHIKA, AKTUBUPY-
romero CREB. AKTMBUPOBAHHbIN CREB CBS-
3BIBACTCS CO CITEIN(PITUCCKIMH YIACTKAMI
I'€HOB, MHUIIMHPYSI CUHTE3 KOJAUPYEMbIX
MU 6eKOB. HO B TTO/IaBJICHUN MO3I'OBOI
CHUCTEMBI BO3HATPAK/ICHUS YIACTBYET HE
TOJIBKO CREB. Yepe3 HECKOBKO JHEH TOCTIE
MIPEKPAMIEHNS TTPUEMa HAPKOTHUKA 3TOT
(haKTOP TPAHCKPHUIIIIMN UTHAKTHBUPYCTCSL.
IToaromy erictBueM CREB Heb3s1 OOBsIC-
HUTb, HAIIPUMED, U3MCHCHMUS], 3ACTABIISAIO-
€ HAPKOMAHOB BO30GHOBIIATH ITPUEM

IPEIAPATOB OCJIC MHOTHIX JICT U JIKE JIECSI-
TWICTUI BO3ACPKaHWA. PELIUAMBBI BO MHO-
T'OM OOYCJIOBICHBI CCHCUTH3ALIVCH — yCHIE-
HHEM JIEHMCTBHA HAPKOTUKOB.

Kax H1 Tapa/IoKCaTbHO, HO B OTHOIICHUH
OJIHOTO M TOTO K€ MPEIapaTa y 4eIoBeKa
U JKUBOTHOT'O MOYKCT PA3BUBATHCS KAK CHH-
SKEHHE BOCIIPUHUMYHUBOCTA OPTaHU3MA
K HapPKOTHUKY, TAK ¥ CCHCUTU3AIVsL. BCKope
I10CJIE MTPUEMA HAPKOTUYECKOT'O BENECTBA
BO3PACTACT AKTUBHOCTb CREB 11 TIOBBIITACT-
€A YCTOMYUBOCTD K €I'0 JIEVICTBUIO: B TCYCHHE
HECKOJIBKUX JTHEI /IS CTUMYJIAITH CHUCTE-
MBI BO3HATPAKICHIS OPTAHU3MY TPEOYETCST
BCE OOJIBINIEE KOTTMYECTBO HAPKOTHYECKOTO
npenapara. Ho ecii ero npuem rpekparia-
€TCs, AKTUBHOCTb CREBTIaIaeT, B PE3y/BraTe
YErO PA3BUBACTCSI CCHCUTHU3ALIHS, TIOPOXK/IA-

OB ABTOPAX:

JIENIBIA-fOSB  OTIINYAETCST HEOOBIYAMHOM
YCTOMYHUBOCTBIO, OH OCTA€TCs AKTUBHBIM
B HEMPOHAX 3TUX CTPYKTYP CITyCTsl HEIEIN
Y MECSALIBI ITOCTIE ITPHEMA IIPpenapaToB. Takas
AKTUBHOCTD BITOJIHE MOIVIA Obl IIO3BOJIUTH
OEIKy NOJACPKUBATD U3MEHCHUS B DKC-
MPECCUM TEHOB CILIE JOITOC BPEMsI IOCIIE
NPEKPAIIEHHA TPHEMA HAPKOTUKOB.

Kak InOKaspIBAIOT HCCIEJOBAHUSA MYy-
TAHTHBIX MBIIIEH C YPE3MEPHO BBIPA6OT-
KOH JICJIBTA-fOSB B IPUJICKAIIEM A/1PE, 3TU
SKMBOTHBIE CBEPXUYBCTBHUTEBHBI K HAPKO-
THUKaM. OHU C HEOOBIYAIHOH JIETKOCTBIO
BO30OHOBJISJIM IIPHUEM IIPEIAPATA IOCIE
€I'0 JUINTENBHOM OTMEHBL. IHTEpECHO OT-
METUTD, YTO JIENBIA-fOSB BbIPAGATHIBAJICS
Y SKCIEPHUMEHTAIBHBIX MBIIIEHN 1 B OTBET
Ha OBTOPHBIE BO3HATDAKIACHNS HEHAP-
KOTHUYECKOH MPUPO/IBI (HATIPUMED, OBICT-
PBIit 6€r B 6eIMdbeM KOJIECE WIN TTOTPEO-
Jienre caxapa). Takum o6pa3oM, BIIOJIHE
BEPOSITHO, UTO JIE/IBIA-fOSB IPUHUMAET p

3Opuk Hectaep (Eric J. Nestler) n Po6ept MaaeHka (Robert C. Malenka) nsy4yatoT Mo-
AEKYASIPHbIE MEXAHW3MbI HOPKOTUYECKOTO MPVBLIKAHMS. HeCcTaep — npodeccop u Ae-
KOH NCUXMATpUYecKkoro ¢akyasteta KOro-3anaAHOro MEAMLMHCKOTO LeHTpa Texac-
CKOro yHuepcuteta B AaAarace. MOAEHKA — Npodeccop NCUXUATPUM U STOAOTN
MeAUUMHCKOM LWKOAbI CTOHPOPACKOTO yHMBEPCUTETA, ObBLWUM AMpeKkTop LeHTpa
HEMPOBUOAOTUN HAPKOTUYECKOTO MPWBLIKAHUST KAAUMPOPHUNCKOro yHMBEPCUTETO

B CaH-OpaHUMCKO.
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HEHPOGHONOINY

PA3HbIE MPEMAPATbl - OAUHAKOBbBIE 3P OEKTbI

Pa3ANYHbIE HOPKOTUKM BO3AEMCTBYIOT HO PA3HBIE CTPYKTYPbI FOAOBHOTO MO3rd, HO
TAK UAV MHOYE YBEAUYMBAIOT MPUTOK AOPAMUHOBBIX CUTHOAOB K MOUASKALLLEMY
SAPY. S3HAHME CTRYKTYP-MULLEHEN MOPOXAAEST HOBbLIE MAEM O TEPAMNEBTUYECKNX

HuKOTWH 3acTaBAagieT { \
KAeTkm BOT

[poeKkummn 13 Kopbl,
MWUHACGAVHBI UAU
TMNMOKAMMQ

[AyTamar

MHorme HOpPKOTUKM
CMOCOBHbI HOAOATO
M3MEHSTb PEAKLN
HEMPOHOB MPUAEXKALLETO
aApPa 1 BOT HO raytamar.
DU U3MEHEHMUS
CMOCOOCTBYIOT PA3BUTUIIO
OOAE3HEHHOM TS K
HOPKOTUKAM, KOTOPQAS!
COXPAHIETCS ACKE
MOCAE MPEKPALLEHNS KX
npuema.

MOAXOAQX (CM. BDE3 HQ CAEAYIOLLEN CTPAHMLIE).

KokanH 6AOKMPYET NOrAoLLEHME AODOAMUHO

WAV MOBBILLIAET €ro BbICBOGOXAEHNE
TEPMUHOAIMN HEMPOHOB BOI, yBeAnunsas

BbICBOBOXAQTL
AODAMUH K

APY.

TEM CAMbIM MPUTOK AODAMMHOBBLIX CUTHOAOB HenpoHn BOM,
K MPUASXALLEMY FADY. BbIPAGATLIBAIOLLMNA
AObaAMUH
Peuentop
TAyTaMaTa | Benok. .
|' TPAHCMNOPTUPYIOLLI /
] AODAMUH
KokawnH /

Aenbta-fosB

HenpoH
NpUAeXaLlero
aApa

OnmaTHbIN
peuentop

UKN-OMMATbI UMUTUPYIOT
me AOPAMMHA HO
HEeNPOHbI MPUAEXKALLETO SAPA.

TOpPMO3HbIN
HEeNpPOH
B BOMN

AAKOTOAb 1 ONUATHI (ONWKA,

L 3
FePOVH N POACTBEHHBIE VM ?"-,

NCTBO) MoBbILLAKOT

@' BbICBOOOXAEHWE
Q, YTHETAOT
KTMBHOCTb HEMPOHOB,
KOTOPbIE B MPOTUBHOM
CAy4Qa€e MOTAV Bbl
KOTKAKOHYUTB? HENPOHDI,
ceKkpeTnpytoLLme AOGAMUH.

HaTypOAbHBIM OMUATHBIN
HENPOTPAHCMUTTE
BbIPAGATEIBAEMbIVI HEN

Y4aCTHE B PA3BUTHH IPUBBIKAHMS KTOPA3-
J10 6OJIEE IMHPOKOMY CHIEKTPY YAOBOJIBCT-
B, 4EM HAPKOTUYECKHE IIPENAPATEL
Hepasuue uccneoBaHus MO3BOJIAIOT
OOBACHUTD JUIMTEIBHYIO COXPaHHOCTD
CEHCUTU3AIUH ITOCJIE BO3BPAICHUA KOH-
EHTPAITNH JICNIBIA-fosB B HOpMy. M3BecT-
HO, YTO NOCTOSTHHOE CHCTEMATHYECKOE
BO3Z/IEMCTBUE KOKAMHA U IPYTUX HAPKOTH-
KOB IIPUBOJIUT K TOMY, YTO Ha JICH/IPUTAX
HENPOHOB PHJICKAIIETO A/1Pa OOPA3YIOT-
Cs1 JOTIOJIHATEITbHBIE MUK, C TOMOIIIBIO
KOTOPBIX KJIETKA KOHTAKTUPYET C APYTHMH
HEUPOHAMHU. Y I'PBI3YHOB 3TOT MPOLIECC
MOKET TIPOJIOJLKATHCA B TEUEHUE HECKOJTb-
KHMX MECAICB MOCJIE OTMEHBI HAPKOTHKA.

MOKHO HPE/IIONOKNTD, YTO OTBETCTBCH-
HOCTB 32 O6PAa30BAHUE JIOTIOTHUTEIBHBIX
JIEHJIPHUTHBIX HTUITUKOB HECET /IEIBIa-fosB.

Yyactme rayramara

J10 CHX TIOp peyb T4 TOJIBKO 00 U3MEHE-
HUSX B MO3T'OBOI CUCTEME BO3HATDAKAE-
HUsA, CBA3aHHBIX C JJO(DAMUHOBBIM OO6MeE-
HOM. OJTHAKO B Pa3BUTHH HAPKOTHYECKO-
IO TIPUBBIKAHUS IIPUHUMAIOT Y4aCTHE
U JIPYTUE CTPYKTYPHI — MUHIINHA, TUII-
TIOKAMIT X JIOOHAsA KOpa. Bce onn B3anmo-
JIENCTBYIOT C CHCTEMON BOZHAIPAKIECHU
(BOIT u mpunexaiiee spo), BLICBOOOXK-
J1ast HEMPOTPAHCMUTTEP ITyTamar. Kaxk ObI-
JIO YCTAHOBJIEHO B OITBITAX HA )KUBOTHBIX,

HAPKOTHKH BBI3BIBAIOT U3MEHECHNE JyBCT-
BUTEIbHOCTHU K ITTyTaMaTy CUCTEMbI BO3HA-
I'PAKIEHMA, TOBBIIIAIOT KAK BEICBOOOXK/E-
Hue godamuna uz BOII, Tak 1 4yBCTBU-
TEJIBHOCTh K JO(PAMUHY NPHUICKAIIETO
Anpa. B pesynsrare yBeIMIMBACTCA AKTHUB-
HOCTb CREB w1 1ensTa-fosB.
KpaTKOBPEMEHHDBIE CTUMYJIBI ONPEJIE-
JIEHHOTO TUIIA MOT'YT IOBBLINIATH PEAKIINNA
HEHMPOHOB THUMIOKAMIIA Ha IJyTamar.
(DeHOMEH, TOJTYYUBIINN HA3BAHUE JOJITO-
BPEMEHHOM ITOTEHIIUAITH, JIEKUT B OCHO-
BE OOPA30BAHMA CJIE/1A TAMATU H, TIO-BU/IU-
MOMY, OIIOCPE/IOBAH NEPEMEIIEHUEM HE-
KOTOPBIX PELIENITOPOB ITIyTAMaTa B MEM-
OpaHbl HEPBHBIX KJIETOK, I7I€ OHW HAYMHA-

ab B Mupe nayku
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= g BO3MOXHOCTA

HEHPOGHONOIHY

TEPAMEBTMHECKNE

C NOMOLLBIO TMNOTETUYECKOTO
AV QHTUKOKAMHOBOTO Ar€HTA MOXKHO

6bIAO Bbl YMEHBLUNTL MPUTOK AO-

“e. GOMUMHOBBIX CUTHOAOB K MPUAE-
KALLEMY SADRY, MELLAS KOKAVHY
GAOKMPOBATH MOTAOLLIEHNE
AOPAMUNHA TEPMUHOAASIMU HEN-
poHoB BOT.

C NOMOLLBIO M1MNOTETUYECKOTO
QreHTa WMPOKOTro CNeKTPa Aeit-
CTBWS1 MOXXHO BbIAO Bbl MOACB-
AsITb 9 PeKTbl AODAMUHA,
mewas CREB naAn pensta-fosB
QAKTUBUPOBATH FEHbI-MULLEHW.

C NOMOLLBIO MMNOTETUYECKOTO
QAreHTA LWMPOKOTO CNeKTPa Aei-
CTBVISI MOXHO BbIAO Bbl YCTPAHSITH
VN3MEHEHVIS! BBIDABOTKMN MAYTAMO-
TA HENPOHAMM MPUAEXKALLETO
SIAPC MPW XPOHUYECKOM NOTPE6-
AEHUM HOPKOTUKOB.

Yoke MMetoLLmMecs B NPOoACHKe
OMUATHBIE AHTATOHUCTBI (HAMPW-
Mep HOATPEKCOH) BAOKMPYIOT
peuentopbl onnaTos. OHK
MCMOABb3YIOTCS AAS1 6OPBLOLI MPO-
TUB OAKOTOAM3MA U KYPEHMS,
MOCKOABKY QAKOTOAb U HUKOTUH
CTUMYAVPYIOT BEIDAGOTKY MO3rOM
BELLLECTB, MOAOBHbIX OMNUIO.

TERESE WINSLOW

IOT PEarnpoBATh HA ITTyTAMAT, BLICBOOOXK-
JIAEMBIN B CHHAIITHYECKUE 1men. Hapko-
TUKH BJIMAIOT HA BKJIIOYEHUE ITTyTaMaTHBIX
PELIENTOPOB B MO3IOBYIO CUCTEMY BO3HA-
TPAKACHUS, 4 TAKOKE BO3ACHCTBYIOT U HA
CHHTE3 HEKOTOPBIX U3 HUX.

B COBOKyIIHOCTH BCE 3TH HU3MEHEHUS
MO3TOBOI CUCTEMBI BO3HATPAK/ICHHUSA TIPU-
BOJAT K PA3BUTUIO YCTOMYMBOM PEAKLIMH
OpraHu3Ma Ha JICUCTBUE HAPKOTUYCCKUX
MPENApPaTOB, 3dBUCUMOCTH OT HUX U CJIOXK-
HBIX (DOPM OBEACHMS, CBA3AHHBIX C UX I10-
HMCKOM. MHOTHE aCIIEKThI TUX CJIBUTOB IO
CHUX TIOP OCTAIOTCA /ISl YIEHBIX 3aI'a/IKOM,
HO MEXaHM3MbI HEKOTOPBIX IIPOIIECCOB
M3YYEHBI YK€ JOCKOHATIBHO. BO Bpems Jyin-

TEJIbHOT'O NOTPEGIEHH] HAPKOTUKOB U B TE-
YeHHE KOPOTKOI'O BPEMEHH IOCJIE €T'0 ITPe-
KPaIIeHUs OTMEYAETC U3BMEHEHUE KOH-
LHEHTpauuu cAMP u akTUBHOCTH CREB
B MO3I'OBOH CUCTEME BO3HAIPAKIACHNA DTO
OOYC/IOBIIMBAET POCT  TOJEPAHTHOCTH
K HAPKOTUKY M 3aBUCHMOCTH OT HETO U O]l
HOBPEMEHHOE CHIDKEHHE BOCIIPMMMYNBO-
CTH YEJIOBEKA K MPEIApaTy, 4TO BBEPraeT
HapKOMaHa B JICTIPECCUIO U aIaTHIO. In-
TEJILHOE BOZZACPKAHUC OT ITOTPEOICHUA
HAPKOTHKA IPUBOJIUT K MU3MEHEHUIO AKTHB-
HOCTHU 6€JIKA JIENIBTA-/OSB 1 TITyTaMaTHBIX
CHUCTEM MO3I'd. DT IIEPEMEHDI ITOBBITIAIOT
JyBCTBUTEILHOCTb HAPKOMaHa K 3(ppeKram
HAPKOTHKA, KOIZIA 1O MPOIIECTBUU JUIN-
TEJILHOI'O BDEMEHH OH IIPOOYET €O CHOBA,
1 TIOPOXKIAIOT Y HETO CUJIbHBIE SMOLIMO-
HaJIbHBIE PEAKIIMH KAK IIPU BOCTIOMUHAHU-
X O ObUIBIX HAC/IAK/IEHHUAX, TAK M IIPU BO3-
JIEMCTBUH BHEITHUX (DAKTOPOB, BOCKPEIIIA-
IOIUX 9TH BOCIIOMUHAHMSL

O6wue TepaneBTnyeckmne
NOAXOAbI
TTOHMMAaHHE MOJIEKY/IIPHBIX MEXAHU3MOB,
CTOAIMIUX 32 PA3BUTHEM HAPKOTUYECKOTO
HIPUBBIKAHIEL, OTKPBIBAET HOBBIE IIEPCIIEKTH-
Bbl VI MEJUKAMEHTO3HOHM TEParnu.
3noynorpebnenre HapKOTUKAMHA HAHOCHUT
CEPLE3HBIH BPE/| (PU3UIECKOMY U TICHXHUYE-
CKOMY COCTOAHUIO JIIOJIEI U CITYKUT OJTHOI
13 IVIABHBIX IPUYHH 32007IEBAHNI BHYTPEH-
HUX OPraHoB. Cpeid AJIKOTOJIMKOB OY€EHD
BBICOK PUCK LIMPPO3a MEYEHH, CPEIU Ky-
PWJIBIIMKOB — PAKa JIETKWX, CDEIM HAPKOMA-
HOB, IOJIB3YIOIITHXCsT OOIIAMU IIITPULIAMU, —
CIT/Ja. DKOHOMHYECKUI YIIEPO OT 3710YIIO-
TpeOICHN HAPKOTUYCCKIMU BEIICCTBAMU B
CIIIA exeroaHo cocrasisier 6osee $300
mpp, EC/v ske pacimpyTh ITOHATHE <HAPKO-
MaHUSI» U BKIIOYUTD B HET'O JIpyryue (pOpMbl
[IATOJIOTMYECKA HABS3UYNBOIO MOBEICHHUS
(Harpumep, 06KOPCTBO U A3APTHBIE UTPEL),
T2 TUPPA CTAHET HEU3MEPHUMO BbIIIIE. Ta-
KM O6pPa3oM, pa3paboTKa TepareBTHye-
CKHX TIO/IXOJIOB, CTIOCOOHBIX KOPPEKTHUPO-
BaTb AaHOMAJIBHBIC PEAKIIMN JIO/ICH HA CTU-
MYJIbI-BO3HATPAKICHUA (Oyb TO KOKAH,
MMUPOKHBIE WJIM UTPOBOU aBTOMAT), MOITIA
OBI IPUHECTH OOIIECTBY OI POMHYIO TTOJTb3Y.
Jleyenre HApKOMaHUH COBPEMEHHBIMHU
METO/IAMH B OOJIBITMHCTBE CITy4a€eB OKA3bI-
BaeTcAa HeA(PMOEKTUBHBIM. CyIIIECTBYIOT Jie-

KapCTBA, HE TO3BOJIAIOMINE HAPKOTUKY JIOC-
THYb COOTBETCTBYIOMIEH CTPYKTYPBI MO3I'4,
OJIHAKO OHU HE BbI3BIBAIOT HH HOPMAJTIU34-
LIMH MO3I'OBOI'O GUOXHUMH3MA ITAITUEHTA, HU
OWIA6IEHS €T'0 TATH K HAPKOTHKY. JIpyrue
NPENAPaAThl UMUTHPYIOT 3(PMEKTH HAPKO-
TUKOB M, OCJIA0JISAA TAIY K HUM YEJIOBEKA,
JIAIOT €MY BPEMsI OTBBIKHYTD OT IAryGHOT'O
npucrpacTys. Ho MX UCIIo/b30BaHUE upe-
BATO TEM, YTO MAIIUEHT IOIPOCTY MOXKET
TIOMEHATD OJJHY IPHUBBIYKY Ha JPYTYIO. XOTs
MHOI'MM HOMOT'AIOT HEMEJUKAMEHTO3HBIE
PEACHIMTAIIMOHHBIE TPOrPaMMBL OJHAKO
3HAYUTEIbHBIA IPOLEHT UX YYACTHUKOB
yepes KAKOE-TO BPEMsI BO3OOHOBIISIET TIPH-
€M HAPKOTHKOB.

PacKpbIB OMOJIOIMYECKHE MEXAHU3MBbI
HAPKOTUYECKOTO IIPHUBBIKAHMS, HCCIIEN0-
BATEJIH, BO3MOKHO, IIPEYCIICIOT B CO3/1a-
HUU JIEKAPCTB HOBOI'O MOKOJIEHHs. BrIp-
BATb YEJIOBEKA M3 CMEPTOHOCHBIX OO'bsI-
TUI HAPKOTHUKOB IIOMOTI'YT COEIMHEHUS,
CIIOCOOHBIE CIEU(PHUIECKU PEATUPOBATD
C PELIEITOPAMH ITTyTaMaTa WIN JO(PAMUHA
B IPUJIEKAIIEM Si/IPE, WIH BEIIECTBA, ME-
marormue CREB MW JIC/IBra-fosB BO3ACUCT-
BOBATb Ha COOTBETCTBYIOIMINUE I'€HbI B 3TOM
CTPYKTYPE I'OJIOBHOT'O MO3T4.

Kpome Toro, HEOOXOAUMO HAYIUTbCS
PACIIO3HABATD JIIO/ICH, CKJIOHHBIX K 3710-
YIIOTPEOIEHHIO HAPKOTHKAMM. XOTS B Pa3-
BUTUH 3TOH NPUBBIYKH OI'POMHYIO POJIb
UrPAIOT CUXOJIOTHYECKUE, SMOLIMOHAIIb-
HBIE, COUMAJIBHBIE 1 CPEZIOBbIE (PAKTOPHI,
CTATUCTUYECKUE UCCIIEIOBAHI TTOKA3BI-
BAIOT, YTO PHUCK IIPUCTPACTUTHCA K HAPKO-
THKy Ha 50% OOYCIOBJIEH TEHAMU. DTU Te-
HbI [TOKA HE WIEHTHU(DUITNPOBAHBL, HO €CJIN
YUEHBIE HAY4aTCs JUATHOCTUPOBATH HAPKO-
TUYECKYIO IPEIPACIIONOKEHHOCTD B PAH-
HEM BO3PACTE, JIOSAM, BXOJAINM B TDYII-
Iy PUCKA, MOXET OBbITh OKAa3aHa CBOEBPE-
MEHHAs [TOMOIIIb.

Ecm yaecTb BCe OOCTOSTENBCTBA, BPSI/LIIA
KOT71a-JINO0 MOSBATCS JIEKAPCTBA, CIIOCO0-
HbIE O6GECIIEYNTD MTOJIHOE JICUEHUE ITOTO
cunipoma. OIHAKO MOKHO HA/IEATBCH, YTO
HOBBIE TEPATIEBTHYECKUE ITO/IXO/IbI ITO3BO-
JIAT XOTsI ObI OCJIAOUTH €10 OUOJIOTUYECKYIO
COCTABJISIONIYIO (HAPKOTHYECKYIO 3aBUCH-
MOCTB) M OTKPOIOT HOBBIE BO3MOKHOCTH
JUIs1 (PUBUYECKOH U TICUXYECKON peadiIn-
TALHN 60JIBHBIX IICHXO-COIUATBHBIMU ME-
TOZIAMU. W
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3EMAETPSICEHMS, MPOOUCXOASILLME TUXO U MEAAEHHO, TONT
B cebe onacHOCTb. OHM MOTYT NOPOXKAATL LLlYHAMU NAN

CUAbHbIE TOAYKW, MOTPSICAOLLME 3EMHYIO KOPY.

[MFOHTCKMIN OMOA3EHb (CBEPXY, CAEBQ), MPOU3OLLEALLNIA
B PE3YALTATE TUXOTO 3EMAETPSICEHMS, MOXKET BbI3BATb
LLYHOMW BbICOTOW B COTHW METPOB (BHMU3Y).




HAYKH 0 3EMAE

MUKUB sernereacenns

Mutep CepBeAaun

B Hosi6pe 2000 r. HO ocTpoBe [aBAM MPOM3OLLAO COMOE KPYNHOE
30 MOCAEAHNE AECSITb AET 3EMAETPSICEHNME. [P MaArHuTyae 9,7
OKOAO 2 TbiC. KyB. KM KOXHOIFO CKAOHO BYAKOHA KmAQyaa AOQAO
KPEH B CTOPOHY OKEAHA. HACTb MOABMKEK MPOWM3OLIAQ B TOM
MeCTe, A€ KOXKAbIN AEHb OCTAOHOBAVBAKOTCSI COTHU TYPUCTOB.

Kakum 06pa3oM CTOJIb 3HAMEHATEIBHOE
COOBITHE ITPOIUIO HE3aMEUCHHBIM? OKa-
3BIBACTCS, COAPOTraHNE IIPUCYIIE HE BCCM
3emseTpsaceHusM. [Tpounsomeamiee HA
Krnayasa 6bU10 BIIEPBBIE OITPE/IETICHO KaK
IIPOSIBJIEHUE TUXOI'O 3€MJIETPICEHUST —
MOIITHOI'O TEKTOHUYECKOI'O JIBHIKECHUS,
CTAaBIICIO M3BECTHBIM HAYKE JIMIIb HE-
CKOJIBKO JIET Ha3az, Mou kojuteru u3 [aBaii-

CKOM BYJIKAHUYECKOI 06cepBaTopud leo-

JIOTUYECKOH CITy>k6b1 CIITA, TpOBO/IUBIITHE
HAG6/TIO/ICHUA 32 BYJIKAHUYECKOI JIeATENb-
HOCTBIO, OOHAPYKUIN COTPSCEHUE. 3aMe-
THB, YTO I0’KHBIN CKIOH Krytaysa CiBUHY/I-
cs1HA 10 ¢M BIOJIb TEKTOHUYECKOTO PA3JIO-
Ma, 51 OGHAPYKHJL, YTO IIEPEMEIICHNE MACC
MPOJIO/DKAIOCH OKOJIO 30 49aCOB — JUI
OOGBIYHOI'O 3€MJIETPSICEHUS CKOPOCTD Ye-
penambs. Kak npaBujio, IpOTHBONOIOXK-
HbIE CTEHKU PA37I0Ma B3/IBIMAIOTCS 34 CYM-

TAHHBIE CEKYH/IbI, IIOPOXK/IAs CEUCMMUYe-
CKME BOJIHBI, BBI3bIBAIOIINE I'yJI M COTPsACE-
HHE IMTOBEPXHOCTU.

3eMIETPACEHN, TPOUCXOJAITNE ME/I-
JIEHHO U THXO, TasIT B CE0E HE MEHBIIYIO
OIIACHOCTb. MOIYaNIMBOE 3EMIIETPICE-
nue Ha Knnaysa npejsemano 6eay. Ecin
OIPOMHOE CKOIUIEHME O6JIOMOYHOIO Ma-
TEPUAJIA, OTACIUBIINACH OT BYJIKAHA, TIPe-
BPATUTCA B TUIAHTCKUM OIIOJI3CHD, )




HAYKH 0 3EMAE

O6pYLLIEHMS BYAKOHOB MPOOUCXOAST PA3 B AECSIThb ThICSIY AET.

YCTPEMUBIIHIACS B OKEAH, TO TTOCIE/ICTBUS
MOTYT OBITh HENPEACKA3yeMbL. OOPYIINB-
HIMECS B MOPE MACCHI IIOPOJ] MOTYT BBI-
3BATh IIyHAMH, CHOCOOHBIE HAHECTU CEPb-
€3HBIN yIIepO NPUOPEKHBIM T'OPOAAM
BCEro THXOOKEAHCKOIO KOJIbI1A. TAKOM Ka-
TACTPOMHUUIECKUI OOBAJI CKJIOHA OMMACEH
JUIsI MHOTUX OCTPOBHBIX BYJIKAHOB BO
BCEM MHUPE.

HeOoXXMAQHHbIN TOAYOK
BeposaTHOCT BOZHUKHOBEHUS KPYITHO-
MACIITA0HBIX 06BATIOB HEBEJINKA, 4 TIPUOO-
DB, PETUCTPUPYIOMIUE OE33ByUHBIE 3EMIIE-
TPsICEHUs, CIIOCOOHBI 326,1TaTOBPEMEHHO
OIOBECTUTH 06 OMACHOCTH. HOBbIE aH-
HbIE IOMOTI'aIOT Pa3padboTaTh CTPATETHIO,
TO3BOJIAIONIYIO ITPEJOTBPATUTE OOpyIIE-
HME CKJIOHOB. THX1E 3eMIETPSICEHUS PETH-
CTPHUPYIOTCA TAKKE B TEX MECTHOCTSIX, I71€
YIPO3bl 06BajIa HE CyliecTByeT. Takum 06-
pa3oM, HAOJIIOJICHUE 32 OJJHUM MOJIYaIU-
BBIM 3¢ MJICTPACEHHUEM HO3BOJIET IPOIHO-
3UPOBATH IPYTUE.

B fAnonumn u ceBepo-3amagHON 4aCTH
Tuxooxeanckoro pernona CIIA, rie B 30-
HaX CYOJYKIIUU TEKTOHHUYECKHE IUIUTHI
OITyCKAIOTCA, UCCIEOBATENN IABHO U3yda-
TOT IEATEILHOCTD BYJIKAHOB M 3EMJIETPSCE-
auit. C Hadana 90-X 1. XX B. B paOHAX ByJI-
KAHUYECKOH aKTHBHOCTH, B TOM YMCIIE
n Kuiayaa, reosiory CTaiv BECTU HabJIio-
JIEHA, UCTTOJTb3YA HETPEPBIBHO 3aITHChIBA-
IOIIME IPUEMHUKH CUCTEMBI ITIOOAIBHOT'O
NO3UIMOHNPOBAHMA (GFS). ITomydas cur-

OB30P: HEYCTOMN4YMBbIA CKAOH

Habl ¢ 6osiee yeM 30 HaBUTAITMOHHBIX
CIIYTHUKOB, GPS MOTYT OIPE/IEIUTD MEC-
TOTIOJIOKCHUE OOBEKTA B JII060E BpEMs
C TOYHOCTBIO /IO MHJUIUMETPA.

Vd4eHble PETHCTPUPYIOT KAK ME/ITICHHBIE,
OeCIIpephIBHBIC JIBIPKEHUS 36MHOI KOPBHI,
TEKTOHUYCCKUX IUTUT, TAK M OBICTPBIC CMe-
ICHUS, BBI3BAHHBIC 3CMJICTPSICCHUSIMU
U BYJIKAHUYECKOMH JeATEIbHOCTBIO. Korma
IIPUEMHHKU 32(PUKCUPOBATIN HEKOTOPOE
TEKTOHUYECKOE JIBUJKECHUE, HE CBI3AHHOE
HU C OJIHUM N3BECTHBIM 3EMJICTPSICEHIEM
WJIN U3BEPKEHUCM BYJIKAHA, UCCIICTIOBATE-
JIM HAHECJINA HA KAPTY CMELIEHNS MACC 3EM-
HOI1 KOpbl. Eciin 6b1 HaGMIOACHUS IPO-
BOJIMJIMCh B TEYEHHUE T'OJjA WM /IBYX, TO
y4€HbIC OOBSACHWIN Obl NEPEMEIICHUE
MEJUICHHBIM, YCTOMYHUBBIM IIPOIIECCOM
orosn3anus. Ho CKOpoCTb TAMHCTBEHHBIX
MEPEABMKECHNH, JJOCTUTABIIAST HECKOIIb-
KMX CAHTUMETPOB B JICHb, OblJIa B COTHU
Pa3 60JIBIIIE CKOPOCTH JIBIDKCHIS OITOI3HSL.
Kpome Toro, MordanuBble 3¢ MIETPSICEHUS
HMEIOT OJTHO O6IIIEe CBOMCTBO CO CBOUMU
ITYMHBIMU COOPATBMU: OHH JICHCTBYIOT
HE IMOCTOSTHHO, 4 IPEPBIBUCTO, BOZHUKAs
U 3aKAHYUBASICh BHE3AITHO.

CTOJIb CTPEMUTENBHOE HAYATIO COOBI-
THH, KOI/I ICICTBHE IIPOVCXO/IUT HA CKIIO-
HaX BYJIKAHHUYECKOI'O OCTPOBA, YPEBATO
KaTaCTPO(PUUECKUMH TTOCIECTBUAMU.
BONMBIIMHCTBO TUITMYHBIX 3¢MJICTPSACEHUI
3aPOXKIACTCS B/IOIb TCKTOHUYECKHX PaA3-
JIOMOB, O0JIaIAI0IUX BHYTPEHHUM TOP-
MO3HBIM MEXAHHU3MOM: JIBIDKCHHUE IIpE-

* He BCce 3EeMAETPSICEHNS BbI3bIBAIOT COAPOIaHMe 3eMAU. lccAepOBaHME TUXMX
3EMAETPSICEHUN MO3BOAUAO YYEHBIM MEPEOCMBICAUTL BECb MEXOHM3M PO3PbIB-

HbIX ABVYKEHUIA,

o B peAKMX CAYHOSIX TUXME 3EMAETPSICEHWS], 3ATPAMMBAIOLLME CKAOHbI OKEAHNYe-
CKWNX BYAKOHOB, MOTYT BbI3BATb TMIAHTCKME OMOA3HU, KOTOPbIE, HM3BEPrasCb B MO-

pe, NOPOXKAQIOT LiyHAMM.

o TUXME 3EMAETPSICEHMS, MPOUCXOAGLIME B 30HAX POA3AOMOB, OBPA30OBAHHBIX
MOAABUIOM OAHOM TEKTOHMYECKOW MAUTBI MOA ARYIYIO, MOTYT YBEAUYUTL BO3MOXK-

HOCTb YAQIDOB.

o OAHOKO TUXME COPOCHI MOTYT YMEHbBLUNTL BEPOSITHOCTb PAPYLLMTEABHBIX CO-
TPSICEHWIA, MOCKOABKY OHU CHUMOIOT HOMPSHKEHNE B PAZAOMOIX.

KPaIaeTCs, KaK TOJIBKO OCIa0eBaeT HaIIPs-
JKEHHME MEKTY IByMS IIEPEMENTAOIIMMUCS
JIPYT OTHOCHTEJILHO JIPYrd MACCAMM 3€M-
HOI KOPbL HO OHO MOXET M IIPOJOJIKUTD-
Cs1, €CJIA CHJIA TSKECTH CTAHET ITIABHBIM
JIBUTaTeseM. B XyzmeM cirygae 4acTh ByJl-
KaHa, JICKAMAsA HaJ, Pa3JIOMOM, MOXKET
IPUOOPECTH TAKOE HEYCTOMUHBOE IOJIO-
JKEHHE, YTO BO3HUKHET BEPOSITHOCTD OOBA-
JI4, TOPHBIA CKJIOH IO/ JEUCTBUEM CHJIbI
TAKECTU PYXHET BHU3, 4 OOTIOMKU ITIOPO/]
JIATYT Ha JJHO OKeaHa. Ec/in y1aBa, BOZHUKA-
OIS B PE3Y/IBIATE U3BEP/KCHUIA, HE BBIBC-
TPHUBAETCA, CKJIOHBI BYJIKAHOB CTAHOBATCS
KPyThIMH. OTKPBITUE OECITYMHOTO 3EMJIE-
TpsiceHus Ha Knyaysa osposser caenarhb
BBIBO/I, YTO €TI0 I0KHBIF CKJIOH MOKET 00~
PYHIIHTHCSA, TPUYEM OKOHYATEIBHO.

IToka aBapUIHBIM TOPMO30M B 30HE Pa3-
JIOMa CJTYKAT cuiia Tpenus. Ho cuia Tsoke-
CTH HE PA3 UT'PAJIA PEMIAIONTYIO POJIb, O YEM
CBUJICTE/ILCTBYIOT TUTAHTCKHAE HATPOMOK-
JIEHUA TOPHBIX OOJIOMKOB, DACCHIITAHHBIC B
MEJIKOBOZIbE BOKPYT BYJIKAHUYECKUX OCT-
PpoBOB (Ha Manbopke B CpeiM3eMHOM MO-
pe 1 Ha KaHapcKkux ocTpoBax B ATJIAHTU-
YECKOM OKeaHe). Ha [aBariCKuX OCTpOBaxX
IeOJIOTH OOHAPYKUINU CIEABI 75 KATACT-
pod, mpounsomeamux 601ee 5 MIIH. JIET
Hasa,

OO6BIMHO IPH 0OBA/IAX O6JIOMOYHBIH Ma-
TepUaI, MONAJAIONIUI B OKEAH, B ThICAYN
Pa3 MPEBBIIIAET IO OOBEMY YACTh TOPBI
¢B. EneHbl, OOpyMUBIIYIOCA BO BPEMS M3~
BepokeHNA B 1980 I 1 BBI3BABIIYIO PA3PY-
HIMTEbHBIE ITyHAMU.

[oTOBSACH K XyALUEMY
B macmrabe yenoBeueckon JKU3HU KaTa-
CTPO(UUECKUE OOBAIBI BYJIKAHUYECKUX
CKJIOHOB CJTy9aIOTCSl CDABHUTEBHO PEKO,
B OTJINYHE, CKAKEM, OT YI'PO3bI Ta/ICHUS Ha
3eMITIO OOJBIITNX KOMET WIX ACTEPOUIOB.
OO6py1IeHNs], CIIOCOOHBIE BBI3BATH TUTAHT-
CKHE I[TyHAMH, TIPOUCXO/IAT HA [ABAVICKUX
OCTPOBAX MPUOIMZUTETBHO pa3 B 100 ThIC.
JIeT. AHAJIOTHYHBIE OE/ICTBHS BO BCEM MU-
pe — Kaxzple 10 ThIC. JIET.

J1J151 TOrO YTOOBI OIPEAEIUTS IePOpMa-
LIUIO OCTPOBOB, BEAYIIMX CEOS1 HECIIOKOM-
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MMrAHTCKUE ONOA3HN U OTPOMHbIE LYHAMU

1000 2000 3000 4000 5000 6000
TAYyGUHA (8 MeTpOX)

100 200
PaccrosiHue (B knnometpax)

[TOABOAHBIE MOASI, CAOXKEHHbIE 13 FPYOOro 0O6AOMOY-
HOro Marepuana (06BeAEHbl KPACHBIM LBETOM),
FOBOPSIT O TOM, YTO B MPOLUAOM BGOAbLLIME MACChHI ByA-
KOQHOB HA [OBAMCKMX OCTPOBAX OBPYLLUMBAAUCH B BO-
Abl OKEQHA HE OAMH PA3. [EOAOTM CUMTAIOT, YTO OAMH
13 OBGBAAOB 3ANAAHOIO CKAOHA BYAKQHA MayHa-Aoa
(4epHAs AVIHVST) MOPOAUA MMIAHTCKNE LlyHOMM, KOTO-
pble Pa3BPOCAAU OBAOMKM PAKOBUH M FTOPHBIX MO-
POoA BAOAL 6epera Ha Beicote 800 M. KomnbloTepHble
MOAEAN (CAEBA) NMOKA3LIBAKOT, YTO MOAOBHbLIE OMOA3-
HW MOTYT BbI3bIBATb BOAHbI BbIcOTOM B 300 M. B TeueHne
HEAOAroro BpemeHn Mayu mMor ObiTb PA3AEAEH HO
ABE 4ACTM, A AOXe OKEOHA K 3anaay oT Moaokam
MOTAO ObITb CYLLEN.

MAKCMMOAbHAS BbICOTA BOAHbI (B METPAX)
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KAK MPOUCXOAAT TUXUE SEMAETPACEHUS

30HA CYBAYKLMU

BoaQ MOXET CnpOBOUMPOBATE TUXME 3EMAETRSICEHUS], ECAM
OHA MPOAOXUT CBOW MyTb K YSI3BUMOMY TEKTOHNYECKOMY Pai3-
AOMY. [ToA ACBAEHMEM FTOPHBIX MOPOA OHA MOYXKET PA3ABUHYTH

OCTPOBHOW BYAKAH

obe CTeHKM PA3AOMA (BPEe3Ka), OBAeryas Ux cmelleHue
(KpacHble cTpeAkn). CABUMM TAKOTO POAC MOTYT MPOUCXO-
AWTb B 30HAOX Cy6AYI(LLVIl/I 1 HA BYAKQHNYECKNX OCTPOOBAOX.

40 v j

APYTyto.

— \OXXe OKEeaHQ,
MNOABEPXKEHHOE CYBAYKLMN

BoaQ, BIXOASILLOS M3 BOAOCOAEPKALLMUX MUHEPAAOB

M NOCTYNAIOLLAS HO ApeBHee AOXKe OKedHd, MOXXeT
MPOHUKHYTb B TEKTOHNYECKME TPELMHbI, BO3HMKAOLWME
NPV NOTPY>)KEHUM 1 MOABEAEHUN OAHOM MAUTBI MOA

TEeKTOHNYECKM PA3AOM

3AMOAHEHHBIN BOAOM
PA3AOM

AOXAEBASI BOAQ MOXET MPOCOYUTLCSI CKBO3b 3E€MAIO
M 3ANOAHUTb MOBEPXHOCTHbIE TPELWMHbI, OTASASIIoLLNe
HeyCTOﬂHMBbIPI CKAOH OT OCTAABHOM YACTH BYAKQHQA.

AOXAb

-
-~

HO, ObUIN PA3BEPHYTHI CETH CJICKCHUS HA
OCTPOBaxX PeroHbOH B IHIUIICKOM OKEAHE,
DOro B rpyIie OCTPOBOB 3€JIEHOIO MBICA,
Ha [ayanarocckoM apxuresnare u ap. Ycra-
HOBJIeHHbBIC Ha Kuyayaa cranimu GPS (Mx
6onee 20) yKe BBIIBIIN, YTO HAPSTy C 3a-
POXKJIEHUEM OOBIYHBIX CHJIBHBIX 3€MJIE-
TPsSCEHUI Ha BYJIKAHE IPOMCXOMAT 1 MEJI-
JIeHHbIE, TUXHE. OJHAKO HEKOTOPBIE y4e-
HBIE TIOJAraloT, 4YTO CEHYac BYJIKaH
3ALIUIICH OT KATACTPO(PHUIECKIX OOBAIOB

OB ABTOPE:

TOJBOJHBIMU CKOIICHUAMU UJIa ¥ OOJIOM-
KaMH F'OPHBIX TTIOPOJI, KOTOPBIE TOAAPA-
IOT IOKHBIF CKJIOH. BO3MOKHO, OHU OCTa-
JINCh OT APEBHUX OOBAIOB. Pe3ynsrarTel
MCC/IEIOBAHMI CKJIOHOB Kirjtaysa moMoryT
Pa3paboTaTh METOJUKA MU3y4EHUA APYTUX
BYJIKAHUYECKUX OCTPOBOB, KOTOPBIE MOTYT
M HE IMETD AaHAJIOTUYHBIX YKPEITATETbHBIX
CTPYKTYD.

HeszaBrucuMo OT yCJIOBHH, IIEPEXO, OT
THUXOro c6poca K BHE3AITHOMY OOpyIIIe-

Nurep Cepeenau (Peter Cervelli), reodusnk, paboTtaeT B [ABANCKON BYAKOAHUYECKOM
obcepBaTopun feonormyeckon CAyxobl CLUA, KOTOPAS PACMOAOXKEHO HA KPAO
KAAbAEPBI BYAKAHA KAQyaa, HO ocTpoBe [aBanm. KAk BEAYLLIMIA CNELMAANCT NPOEK-
TA MO N3y4eHUIO AebopMaLMii 3eMHOM KOPbl CePBEAAN OTBEYAET 3 AHOAM3 ACHHBIX,
MOAYYOEeMbIX NOYTU C 50 YCTAHOBOK, U3MEPSIFOLLMX YTAbI HOKAOHA, AedopMaLLmm 1 MO-
AENLIME ABMKEHMS HO CAMBIX AKTUBHBIX BYAKAHAX — MayHa-Aoa n Knaayaa. Cepsen-
AV OBGHAPY)XUVA TUXOE 3EMAETPSICEHME, YAQPMUBLLIEE MO KOXHOMY CKAOHY KuAQyaa B

HOs16pe 2000 T.

HUIO OOBIYHO COIPOBOK/IAETCS PE3KUM
YCKOPEHUEM CKIIOHOBBIX ITPOLIECCOB. ITpu
HEOGIATONPUATHOM PA3BUTHH COOBITHI
YCKOPEHHE MOKET HAPACTATb C T'OJIOBO-
KPY>KMTEJILHOU ObICTPOTOM, HE OCTABJISAS
BPEMEHM JIJIs1 TOT'O, YTOOBI OTIOBECTUTB JTIO-
JIEFt 00 OITACHOCTH. B JrydIneM cirydae ycko-
PEHHE MOKET HAPACTATb PLIBKAMM, KOI/IA
KACKaJl THXHX 3€MJIETPACEHMI TOCTENEH-
HO MEPEXOIUT B OObIYHBIE I'yaImue. [Toc-
TOAHHO paboTaroas ceTb GPS O3BOJAET
IIPOCIIEUTh BO3PACTAHUE YCKOPEHUS 3d-
JIOJITO IO CAMOTO 3EMJIETPSICEHUS U, TAKUM
006pa3oM, IPEAYIPEAUTh O BO3MOXKHOM
BO3HUKHOBEHUH ITyHAMH. HECKOJIbKIX Ya-
COB BIIOJIHE JIOCTATOYHO, YTOObI 9BAKYHPO-
BaTb skuTesnei. OCHOBHOM BOIIPOC — B CO-
CTOSIHUM JIU BJIACTH IIPETBOPHUTH B )KU3Hb
[IPEBEHTUBHBIE MEPBL YKPETIEHUE HEYC-
TOMYMBBIX CKJIOHOB OKEaHMYECKUX BYJIKA-
HOB IIOTPEOYET OTPOMHBIX yCHIMid. Eciin
VAQIATB IPYOBI MATEPUII C BEPXHHUX CKIIO-
HOB HECITOKOMHOT'O BYJIKAHA, TO CUCTEMA
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Txme 3eMAETPSICEHUS MPOUCXOAST PErYyASIPHO U MOTryT

MPOOrHO3VPOBATLCS.

He 6yIeT pa3pyIaThCs, IO KPArHe Mepe,
B TEYEHUE HECKOJIBKMX COTEH ThHICAY JIET.
JIpyroii myTb — BbI3BATh Psi/i HEOOIBITUX
3EMJIETPSICEHUM, MEJJIEHHO CHIKASA YPO-
BEHb HEYCTOMYUBOI'O CKJIOHA. DTO OO0~
JIETCA TOPA3/10 ACIIEBIIE, HO YPEBATO HE-
MIPEIBUACHHBIMM I'€OJIOTUYECKUMH U3ME-
HEHUSAMMU.

3a 1eBATh JIHEH 1O MOCJIETHET'O TUXOI'O
semterpsicenns Ha Kutaysa nourn 36 4a-
COB LI€J IPOJIMBHOM JI0/Ab. Beero 3a ato
BpEM: BBIITAIO Oosee 1 M OCaZKOB. A Kak
M3BECTHO, BO/IA, IONA/IAIONIAs B TEKTOHU-
YECKHE TPEUIUHBI, MOKET CIIPOBOIIUPO-
BaThb 3eMyeTpsicenue. [1o nojacyeram reo-
JIOTOB, HECKOJIBKUX JTHEM OBLIO BITOJIHE JI0-
CTATOYHO, YTOOB! BOJA IPOIUIA CKBO3b
TPEIIUHBI X TIOPBI B 6a32JIBTOBBIX TOPOJAX
Kunaysa Ha 1i1yGHHY 5 KM, I7I€ ¥ 3aPO/IU-
JIOCh GECITYMHOE 3€MJIETPACECHUE.

BosamoxHO, BEpXHHE CJIOU TOPHBIX TO-
PO/ CAABUIN NOXKACBBIE OCAIKU. CTEHKHU
pasnoma pasgBUHYINCH, OOJIETYNUB HUX
CKOJIBKEHME. DTO 3AKITIOYEHUE COTTIACY-
€TCsl C TIPEATIONOXKEHHUEM O TOM, YTO
MOKHO MHUIIMMPOBATD 3EMJIETPSACEHHS,
3aKa4aB BOJYy B TPCIIMHBI, JICKAIIHUE
B OCHOBAHHUM HEYCTOMYHBOIO CKJIOHAQ.
ITOI06HBIE UCKYCCTBEHHO BbI3bIBAEMBIE
CcOpOCHI
B MEHBIIMX MAaCIITA0aX HA I€OTEpPMab-
HBIX CTAHIIUAX WIH JIPYTUX COOPYKEHU-

IIOCTOAHHO IPOUCXOOAT

SIX, T/IC IIPAKTHUKYETCSI OTKA9YKA BOJIBI B 3€-
w0, HO B BYJIKAaHBI TPYJHO 3aKA4aTh
B CTPOTO OMNPE/IEICHHOE MECTO 3a/1aH-
HBIN OOBEM KUJIKOCTU, ITOCKOJIBKY CYITIE-
CTBYET BEPOSATHOCTb OOBaId, KOTOPBIA
HEOOXOAUMO u306exaTb. HekoTopble
reO(PU3UKA CUUTAIN, YTO TAKAsL CTPATE-
I'Us TOMOYKET CHU3UTD HATIPSDKCHUS BHY-
TPHU KAIUMOPHUIICKOTO ¢/iBUra CaH-AH-
Jipeac, HO MOCTEIEHHO OHU OTKA3JIUCh
OT 3TOU HJICU.

BosaencTene BoAbI

OTKpBITHE THXHX 3€MJIETPSCEHUIN 34-
CTABUJIO YYEHBIX IEPECMOTPETH PA3/INY-
HBIE€ ACIEKTHI PA3PBIBHBIX JIBMIKEHUH,
4 TaKXKE OIIEHKY CEHCMHYECKON 6€30-

nacHoctu. Ha cesepo-zanazge Tuxooke-
aHckoro pernona CIIA 6bIIO MCCIERO-
BAHO MHOJXECTBO MOJJYAJIMBBIX 3CMJIC-
TPACEHUN B 30HE KackajHoro pasioma
Mexy CeBepO-AMEPHUKAHCKON IIUTON
U INOJBIKHON INIUTONU XyaHa je Dyka.
Tuxune 3eMJIETPACEHMS IPOUCXOJAT C 3a-
BHU/IHBIM ITOCTOAHCTBOM, 4YTO ITO3BOJIACT
YYEHBIM /IC/IATh YCIEIIHbIC [IPOI'HO3bL.

Boja, u3nmmMBaomancsa B 30HaX CyO/1yK-
UK, MOXKET CIIYKUTh JOCTOBCPHBIM I10-
K43aTEJIEM TOTO, I7I€ U KOIZIA IPOMUCXO-
agaT  6ecaryMHbIe  cOpochl. ITo mepe
NOI'PYKEHHUS TUINTBI TEMIIEPATYPA U 1AB-
JIEHME YBEJIUYMBAIOTCA, IIPU 3TOM BbI-
CBOOOKIAETCA OOJIBIIOE KOJIUYECTBO
BO/IbI, COJIEPKAIIEHCS] B MUHEPAIAX, BXO-
JSIIUX B COCTAB IUTUTHL Tuxoe 3emsie-
TPSICEHUE MOXKET NPOU3OUTU B pe-
3yJpraTre TOro, 4To HU3 HEAP 3CMJIN
MMOJHHUMACTCA KUJKOCTb, KOTOPAA KaK
OBl CHUMA€ET 31KUMbI B 30HE Pa3pPhIBA,
oberyas MeICHHBII COPOC.

T'appu Pomxepc (Garry Rogers) u Iepo
Jpamxepr (Herb Dragert) uz Ieonoruye-
CKOM Cy’kObl KaHaJibl CUMTAIOT, YTO
OCCIIyMHBIC COTPSCEHUSI MOTYT OBITh
NPEABCCTHHUKAMU CHUJIbHBIX TOJ/IYKOB
B peruoHe. Me/UIeHHbIE COPOCHI, ITPOUC-
XOZAIIME HA ITTyOUHE Yepe3 ONPE/IENEH-
HbIE IIPOMEKYTKHA BDEMEHH, PEIYJIUPYIOT
CKOPOCTh HAKOIUICHHA HAIIPAKCHUA
B 30HE PA3/IOMd, HAXOMAIIEHUC ONMIKe
K IIOBEPXHOCTU 3EMJIM, I7/I€ JIBUSKEHHE

AOMNOAHUTEABHASA AUTEPATYPA:

UZET PBIBKAMHU. B TeueHue roga B 30HE
CKATOW YaCTH PA3IOMA CKAIIMBAECTCS
HaIPsUKEHUE, JIAIOIEe HA4asI0 IJTABHOMY
TONMYKY. Pojprepc u JIpa/pKepT 1o1araior,
4TO GECHIyMHBIEC COPOCHI MOTYT 3HA4M-
TEJIBHO YCKOPHUTD IIPOLIECC HAKOIUICHUS
HANPSIKCHUSA U TIOBBICUTH PHUCK BO3HUK-
HOBEHHUS OOBIYHBIX 3EMJICTPICCHUI,
CIICAYIOMUX 34 TUXVMU ‘{CpCS HECKOJIb-
KO HEJIEIb WIH MECSIICB.

Tuxue 3CMJICTPACCHHA BBIHYXJAIOT
VYEHBIX IIEPECMOTPETH MHOTHE TTPOI'HO-
3bL. C4UTAJIOCH, YTO PAMOHBI ATTOHUH, I
OKUJIAEMBIE 3EMJICTPSICEHUS CIIy4alOTCs
pEKe, UEM B IPYIUX CEHCMUYECKU aKTUB-
HBIX OOJIACTSIX, C OOIBIITHUM 3ATTO3/TAHUEM
NOMY4aIoT yaap. OJHAKO €C/In OeCIIyM-
HBIE COPOCHI HA CAMOM /IEJI€ CHSIN Ha-
NPAKEHUE B JAHHBIX TCKTOHHYCCKHUX
pasnoMax, TO B JIEHCTBUTEIbHOCTU PETU-
OH MOXET OBITb MECHEE OIIACCH, YEM
NPEACTABISIOCh paHee. Kpome Ttoro,
OOHAPYXUB HECITyMHBIE COPOCEHI IO OCHU
TEKTOHHUYECKUX PA3/IOMOB, KOTOPBIE JIO
CHUX IIOP CYUTAIMCh HEAKTUBHBIMU, CJIC-
JIyeT TIPOBECTH TIIATEIBHYIO IEPEOICH-
Ky 3TUX TEKTOHUYCCKUX CTPYKTYpP U OII-
PEAEIUTh BO3MOXXHOCTH BO3HHKHO-
BEHUSI OCICTBEHHBIX 3€MJICTPSICCHUI.

Ecim nccneoBanms OKAKYT, 4TO TUXHE
3EMJIETPSACEHUSA TTPUCYIIU OOJIBITHHCTBY
KPYIHBIX TEKTOHHUYCCKUX PA3JIOMOB, TO
YYEHBIM MPUJIETCS IEPECMOTPETH BCIO
TEOPHIO 3EMJICTPACCHUI. M

e Sudden Aseismic Fault Slip on the South Flank of Kilauea Volcano, Hawaii. Peter
Cervelli, P. Segall, K. Johnson, M. Miklius in Nature, Vol.415, pages 1014 -1017; February

28,2002.

« Episodic Tremor and Slip on the Cascadia Subducti on Zone: The Chatter of Silent
Slip. Garry Rogers and Herb Dragert in Scince, Vol 300, pages 1942 -1943; June 20,

2003.

» Giant Landslides, Mega-tsunamis, and Paleo-sea Level in the Hawaiian Islands. G.M.
McMurty, PWatts, G.J.Fryer, J.R. Smith and F Imamura in Marine Geology. Available
online at www.sciencedirect.com/science/journal/00253227.

e Visit the U.S. Geological Survey Hawaiian Volcano Observatory online at

http://hvo.wr.usgs.gov.
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i

URCTIHBIB prisor

MNaptxa Aacrynta u 3pmk MAackuH

bl

BomnpimHcrso rpaxaan CIIA u @panimy,
Hanboee JEMOKPAaTUYECKUX CTPAaH MUPA,
HE CJIMIIIKOM 33/TyMbIBATCh HaJl CBOMMH 13-
OMPATETBHBIMU CUCTEMAMH, IEPEKIIA/IBIBAS
3Ty 3200Ty Ha AaHATMTUKOB U ITOJIUTOJIOTOB.
Ho B nociieiHue roibl CUTyarus MU3MEHN-
J1aCh. Bo @paniiym [yt BCeX CTa/IO TOJIHOHN
HEOXKHUJIAHHOCTBIO, UTO B 2002 I. HU4YEM HE
BBIAIONTUIICS OCCIIPUHITUITHBII TTOJINTHUK
BBIIIET B (PUHAIT IPE3UIEHTCKUX BEIOOPOB.
Nzbuparenu B CHIA 6bU1H 033/1a4€HBI, TTO-
YyeMy CAMBIN HOIY/IAPHbIN KAHHAT B IIPe-
3WJICHTBI TPOUTPAJI Ha BBIOGOPax B 2000 1.
OCTaBUM JIUCKYCCHUIO O TEXHOJIOTHYE-
CKMX ITPOCYETAX, KOJUIEI'MH BBIOOPIIUKOB,
aTarcke 0 BepxosHoM cyze CIIA Ha OTKyI
MOJIMTUYECKUM KOMMEHTATOpaM. OCHO-
BBIBAACH Ha MPOBE/ICHHBIX HAMH UCCIIE0-
BAHMSX, ITOCTAPAEMCS TIOHATD, KAKUE CUC-

TEMBI — Oy/Ib TO BEIOOPHI B (pe/iepaTbHbIE
OpraHbl WK COBETHI YUAITUXCS — JIydIlle
BCEr'O OTBEYAIOT YASIHUAM U30HpPATENEH
U MOTYT OBbITb MCIIOJIb30BAHBI ITPH ITPOBE-
JieHnu BbI60poB B CHIA, ®panumu u 1py-
I'MX CTPaHax.

BA>XHOCTb PAHXXUPOBAHUS
KAOHAUAQTOB
B 60/b1IMHCTBE CTPaH H36UPATEND F'OJIO-
CyeT 32 O/THOTO KAHANUATA B IPE3U/ICHTBDI,
4 HE BBICTPAUBAET Psi/l IPEIIOYTEHHE IO
BCEM KaH/UaTypam. [Tpy yuacTUu B BEIOO-
Pax IBYX KAHAUJATOB TAKOE OIPAHUYEHNE
HE UMEET 3HAYEHMS, HO OHO CTAHOBUTCS
BA)KHBIM IIPU BBIIBIDKCHUU TPEX WA
6or1ee KaHAUIATYP.

Tak, Ha IPE3UICHTCKUX BbI6Opax 2000 T
BO PpAHIINM B IEPBOM TYPE U36UPATENN

MOTJIA IIPOTOJIOCOBATH 3a 1 13 9 Kanaua-
TOB. CAMBIMU U3BECTHBIMU U3 HUX ObUIN
TOrgamHu npesugeHt JKax lnpak, cto-
POHHUK ITOIMTUYECKAX NPUHIATIOB I1Tap-
11 e Toina, naep ConuannucToB JINOHEb
’Kocnen (Lionel Jospin) n kaHaugaT ot
Hanmonansaoro ¢ponra yKan Mapu Jle
ITen (Jean-Marie Le Pen). CornmacHo ycra-
HOBJICHHBIM IIPABUJIAM, €CJIM HU O/IUH U3
KaH/UJATOB HE HAOMPAET OYEBHUJHOIO
OOJBIIMHCTBA T'OJIOCOB, TO B ITOCJICTHEM
Type BCTPEYAIOTCA ABA KaHUAATA, TOJTy-
YUBIIAE HAUOOJIBIICE YHUCIO T'OJOCOB.
[Inpax 6611 IEPBLIM, HA6PAB 19,9 % roso-
coB. IToMCTUHE CTAIO CIOPHPHU3OM, YTO
Bropoe mecto 3ansi1 Jle Ilen (16,9%),
APBIA IPE/ICTABUTEND ITPABBIX, B TO BPEMS
Kak 7KocneH, KoTopblii BMecTe ¢ [lInpakom
YBEPEHHO IIEJ K (DUHUIITY, OKA3AJICS JIUIIIb
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BbibOPHBIE TEXHOROTUH

Bce n3bunpareAbHble CUCTEMbI UMEKOT CAABbBIE CTOPOHLI. HO OAHG
N3 HUX, TAE 3a KOHAMAQTOB FOAOCYIOT B MOPSIAKE MX MPEAroyTe-
HIS1, HOMBOAEE MOAHO OTPOYKAET B3IASIALI N3DMPATEAEN.

Ha tpersem mecre (16,2%). Bo Bropom Ty-
pe [Inpak HAHEC COKPYIIUTEIBHOE OPa-
skenue Jle Ieny.

OuEBUIHO, UTO, HECMOTPSI HA TPETHE ME-
cT0, YKocreH Mor OBl C JIETKOCTBIO TTI06e-
gyt Jle Ilena, BCTpETUBIIMCH C HUM OJUH
Ha O/IUH. BrioJIHE BEPOSTHO, UTO, ITOIIAB BO
BTOPOW TypP, OH MOT ObI BBIMTPATh 1y IIn-
paxa. 36uparenpHas cucrema OpaHimmy,
JIAIONIAs IPABO I'OJIOCOBATH TOBKO 34 Of]-
HOT'O M30PAHHUKA, JIMIIAET KAH/JHU/IATOB,
HE HMEIOIMX IIdHCOB Ha BbIMIPBIII,
BO3MOKHOCTH BJIVATH HA UCXO/] BbI60pOB.

B 2000 1. Ha IPE3UAEHTCKUX BHIOOPAX
CIIA Taxxe 6b11a TPOAEMOHCTPUPOBAHA
OYEBH/IHAS CJIA6OCTb M30MPATE/IBHOL CHC-
TEMBIL.

PaccMOTpHM YeTBIPE IVIABHBIX KAH/IH/1A-
Ta U IIPCATIOJIOXKUM, YTO HA PE3YJIBTaT I10-

BJIMSJIO HAPO/IHOE T'OJIOCOBAHUE, 4 HE KOJI-
JIETHs1 BBIOOPIIMKOB (B €€ 4/JPEC IIOCTYIIIIIO
MHOTI'O HAPEKAHUI, HO IA2KE ECIIN ObI IIPO-
U IIPSIMBIE BBIOOPBL, BCE PABHO OCTATIUCh
Obl CEPbE3HbIE POOIIEMBI). IIPEATIONOKUM
TAKCKE, YTO TI'OJOCOBAIM TOJBKO YETHIPE
IPYIIIBI U30UPATENICI: IePBas IPYIa IPe/l-
nouna Panbda Hazgepa (Ralph Nader) Oy
Topy (Al Gore), Topa— Ixopmxy Bymry,
Byma — ITaty Beiokeneny (Pat Buchanan)
(«u3buparenu Hajiepa»); Bropast IpyIira Bbl-
crpousia psijl IPUOPUTETOB CJIEYIOIIAM
obpaszom: Iop, By, Hajiep, BriokeHen («ns-
ouparen Iopa»); Tperbs rpynia: By, Beo-
keHeH, Iop, Hagep («usbuparenu Bya»);
yeTBepTrasa rpymna: beiokenen, bym, Top,
Hanep («u3buparenu berokeHeHa»).
[IpearnonoxuM, yTo nzduparenu Hagepa
COCTABISIIOT 2%, n3buparenu fopa — 49%,

Byma — 48%, berokenena —19%. Ecim Kaxpiit
U30MPATENTH I'OJIOCYET 32 O/THOI'O KAH/IH/IAT4,
Top nommyuaer 49%, a by 48% (peasbHOE
MPOIIECHTHOE COOTHOMICHNE 6b10484:47 9).
VauTeIBas, YTO HUA OJIMH U3 KAHAUIATOB HE
HUMeET A0COMOTHOTO OOJIBIITMHCTBA TOJIOCOB
(T.e. 60m€ee 50%), KaK K€ ONPEIEIUTh HoOe-
nurerst? [op nomydgaeT OTHOCUTEIBHOE OOTb-
IIUHCTBO I'OJOCOB (MeHee 50%), caefoBa-
TEJTbHO, OH JIOJLKEH ObIT BBINTPATh.

OJIHAKO B AMEPHUKAHCKON KOHCTUTYLIUNA
TOBOPUTCS, YTO IIPH OTCYTCTBHUU HA BBIOO-
Pax a6COMOTHOTO OOIBIIUHCTBA TOOEIU-
TEJIb JOJLKEH ONPEAEIATHCS TAIATOM PET-
crasureneil. Tak kak B 2000 1. B manare
PEeOOIATUIN YICHBI PECITyOINMKAHCKON
[IaPTUU, TO OHH JIOJKHbBI ObIITH GBI ITPOTO-
J10coBaTh 32 byma. tak, nzdbuparemm CIIA,
HMMES IIPABO I'OJIOCOBATH UCKIIOUHTEIBHO )

B MOpe nagku
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32 OJTHOT'O KaHJM/IAT4, HE PACIIONATraioT Te-
MM BO3MOKHOCTSIMU, KOTOPBIE TTPE/IOCTAB-
JIAIOT MHBIE U30UPATEIbHBIE CUCTEMBL

Bo (ppaHIy3cKoi n361MpaTeIbHON CHUC-
TEME U3 NOJJOOHON CUTYALINHU BBIILIN OBI,
HCIIOJBb3Ys CIIMCKH BCEX KAHAWJATOB, PAC-
CTABJIEHHBIX HU30MPATEISIMU B HOPSJIKE
npeanoureHus. M xors Top 6bu1 BEIGpaH
TOJIBKO 49% M36HpaTesiei, TAKOE PAHKH-
POBAHME ITOKA3BIBACT, YTO OYEBU/IHOC
OOJIBIIIMHCTBO, 51%, COCTABISIIOT OOBEIH-
HEHHbIC n3ouparenu [opa u Hagepa, mo-
crasusLye lopa sriepenu Byma u Bpioke-
HeHa. Taknm 06pazom, [op CTaHOBUTCS TTO-
OeauTeneM B CHUCTEME, OIPEIEIAeMOM
UCTUHHBIM, WIHA IIPOCTHIM, OOJBITHHCT-
BOM, 110 IIPABHJIAM KOTOPOH N36UpaTeIn
PACIONAraloT BCEX KAHU/IATOB B IIPHOPH-
TETHOM IOPSI/IKE, 4 BBIMI'PBIBACT TOT, KTO
B OPraHU30BAHHOM COIVIACHO JIaHHOMY
PAKUPOBAHUIO COCTA3AHUH, JTUIIOM K JIH-
Iy HOOEK/IAET KAKAOTO ONIIOHEHTA.

ParKMpOBaHHUE UCTIONIB3YETCS TAKKE U B
JIPYTUX M30UPATETBHBIX CUCTEMAX. Paccmo-
TPHM, YTO ObI IPOU3OIUIO ITPH UCTIOJIB30-
BaHHH NPeePEHITHAIBHON CUCTEMBL, 4aC-
TO MPUMEHAEMOI ITPU U3O0PAHUH B WICHDI
KOMHCCHM 1 KOMHTETOB. Takas mporieiypa
ObUIA IPEYIOKEHA JUIS PEIEHUS BOIIPOCOB,
BO3HHUKIINX HA ITPE3W/ICHTCKUX BbIOOPAX
B CIIA u ®pannuu. Eciy BbIBUTAIOTCS
4 KaHIUIaTa, TO KKIABIA M30UPATEIIb IIPU-
CYXK2€eT OT 4 1O 1 O4Ka BCEM KAaHUJATAM
B IIPMOPUTETHOM TOPSJKE. BpiUrpbisaer
HaOPaBIINI HAUOOJIBIIIEE CYMMAPHOE YHC-
JI0 OUKOB. [ TOT06HBII METOZ 1TO/ICYETA ObLT
npeioxkeH B XVIILB. (PpaHITy3CKUM UHKE-
HepoM JKanom Yapnbezom Boppa (Jean-
Charles Borda) 1 Ha3BaH €r0 IMEHEM.

IIpencrasum, yTo B CIIIA y4acTHUE B BbI-
6opax npuHUMaoT 100 MIIH. 4YEIOBEK.
OCHOBBIB2SICH Ha HAIIMX ITPEAbIYIINX

pacyeTax, Mbl MOJKEM CKA3aTb, YTO U3 HUX
49 MJIH. Ha IEPBOE MECTO MOCTaBAT [opa,
TO €CTh OH IOJy4dUT 196 MIIH. OYKOB
(4x49 mimn.). Ot usbuparenent Hagepa,
MPUCYJUBIIUX €My BTOPOE MECTO, OH
Ha6eper 6 MJIH. O4KOB. HaKOHEL, OT rojyio-
CyIOIIMX 32 By1ra 1 bploKeHEHA, TOCTABUB-
IIIHX €TI0 Ha TPEThe MecTo, [op mpuobperer
98 MJIH. OYKOB. I'TOTO ero o6I1umn 6aut —
300 myH. C/1e/1aB AaHAJIOTUYHBIC PACYETHI,
MBI osTyuuM it Hagepa 155 MnH. u i
Boiokenena 199 miH. YIUBUTEIHHO, HO
Bym Habupaer 346 MIH, XOTS GOJIb-
IITMHCTBO U30MPATEICH OTAATHN MPETIOY-
Tenue Topy (em. cyenaputi A na cmp. 67).
TONIBKO 29 rONIOCYIOMMUX HE TOCTABUIN By-
114 Ha IIEPBOE MECTO, YTO HE IOMEIIAIO
U30pPaTh €TI0 B JAHHON NpedepeHIINATb-
HOM CUCTEME.

Taxum 06pa3oM, Mbl BUJHM PA3UTEIIb-
HOE PACXOXK/IEHHUE PE3YJIBIATOB B CUCTE-
Max T'OJIOCOBAHUS, MNOCTPOEHHBIX IIO
MPUHLIMITY IPOCTOTO OOJIBIIMHCTBA U ITPE-
(bepeHITHATPHOTO PAHXKUPOBaHUA. Tpy/-
HO CKa3aTh, KAKOM 13 METO/IOB HanboJiee
pPE3YJIBIaTHBEH U B OOJIBIIEH CTENEHU
OTPAXKAET B3IJIS/IbI U30UpaTesieil. MOXHO
OLIEHUTDb OOE ITU CUCTEMBI IO OCHOBOIIO-
JIATAIOIMM [IPUHIIAIIAM, KOTOPBIM JIO0JI-
JKE€H OTBEYAThb JIIOOOU METO/] TPOBE/ICHUS
BbIGOPOB. Kenner ®ppoy (Kenneth J. Ar-
row) n3 CTaH@MOPACKOrO YHUBEPCUTETA
paspaboran B 1951 r. KOHIEIITHIO BBIOO-
OB, OITyGJIMKOBAB €€ B MOHOI'PA(DUM.

BONMBIIMHCTBO AHATUTHKOB CYUTAET, YTO
J1106011 MPUEMJIEMBIE /IS BBIOOPOB METO/]
JIOJDKEH COOTBETCTBOBATbH HECKOJIBKUM
akcromam. ITepBoIi MPUHITNIT KOHCEHCY-
€4, WM IpuHIUI [TapeTo, Ha3BaHHbBIN 11O
MMEHU UTAJIBTHCKOT'O COITNOora Busbgd-
peno Iapero (Vilfredo Pareto), rmacut, ato
€CJIN BCE COIVIACHBL, UTO KAH/IH/IAT A JIydIlie

OB30PbI: BbIBOP U3BUPATEALHON CUCTEMbI

» CoBepLUEHHOW U3BUPATEABHOW CUCTEMBI HE CYLLECTBYET, KOXKAQST MMEET TOT

VAV MHOW HEAOCTATOK.

o CYCTEMA, MOCTPOEHHAS MO TAK HO3bIBAEMOMY MPUHLIMMY MCTUHHOTO, NAW MPO-
CTOrO, GOABLUMHCTBA, COAEPXKUT MHOOPMALMIO O PAHKUPOBAHUM KAHAMACTOB
1 MO3BOASIET TOYHO YYUTBIBATH U MPEACTOBASITb BOAEU3BSIBASHWE U3OUPDATEAEN.

e TeopeTMyeckme UCCAEAOBOHMSI MOKA3bIBAKOT, YTO METOA MPOCTOro GOAb-
LUMHCTBA MOMOTAeT M3GEXATb TPYAHOCTEN, BO3HWUKAIOLWMX MPW MPOBEASHUN

BLIBOPOB APYIMMK CIIOCOBAMM.

KaHAuaaTa B, TO BTOpOT He Oy/1eT M36paH.
JlaHHa51 aKCHOMa HE IO3BOJISICT Pa3rPaHu-
YHBATH METO/IbI, OCHOBAHHbIC HA IIPUHIIU-
T1€ IIPOCTOI'O OOJBIIMHCTBA U IpedepeH-
[IUATBbHOTO PAHKUPOBAHMSA, HO KOJIb 062
OTBEYAIOT JAHHOMY YTBEPIKICHUIO, TO, CTa-
JIO OBbITh, B OOOMX CIy4asiX IIpourpaer b.
JIaHHBINA IPUHLIUIT HE BCEI1A IIPUMEHUM;
TAK, B HAIIIEM ITIpUMepe € Bbioopamu B CIIIA
HET ¢/IMHO/IYIIHOTI'O MPEATIOYTEHHS KAKO-
ro-JIM00 OJHOTO KAHJU/1ATA.

Creyronas akCMoMa, WIK IPHUHITAIT Pa-
BEHCTBA, 3AK/II0YACTCS B TOM, YTO BCE U30U-
partey UMEIOT PaBHOE MPABO I'OI0CA: Of-
HO JIMILIO, OIUH I'ONO0C. TeOPEeTHKU Ha3bIBA-
TOT €0 TAKKE MPUHIIUIIOM aHOHUMHOCTH.

OJHAKO TPETUI KPUTEPUM ITO3BOJIACT
BBIABUTD PA3/IMYMSA B 3TUX IBYX METOMAX.
Axcroma 6eCrIpUCTPACTHOCTH, WIN HEHT-
PaTNUTETA, MMEET JIBE COCTABHBIC YACTU.
TlepBas, CHMMETPHA, O3HAYACT, YTO ITPABU-
J1a BEIOOPOB HE JIOJDKHBI JJaBaTh TIPEUMY-
IIECTB HUA OZIHOMY M3 KaHJU/IATOB. BO BTO-
PO¥1 BBIBUHYTO TPEOOBAHHE, YTOOBI BEIOOP
MEXKIY ABYMs KaHauaaTramu A u b ne 3aBu-
CEJI OT MHEHUI U30MPATEIEH IO IOBO/TY He-
KOET'O TPETHEro Kan/iu/1aTa B. Yto nponson-
JeT, ecny B HateM nnpuMepe CIIA n3oupa-
TeN Bymma BBICTPOAT Pl MPUOPUTETOB
«bym, Iop, berokenen, Hagep» BMecTo «by,
Brrokenew, Iop, Hayep»? icxopist 3 MeTosia
IIPOCTOT'O GOMBITMHCTBA, HUKAKUX CEPhE3-
HBIX U3MEHEHMIT HE OY/IET: GOIBITMHCTBO
cHOBa npenoyreT [opa Bymry. A B Bbime-
YIOMSHYTOM IIPehePEHITHATBHOM CHCTEME
Top HabepeT cymMmMapHBIH 6a1 B 348 MIIH.,
B TO BpeMs Kak Byl ocraneTcs npu CBOMxX
346 MiH. (em. cyeHapuii Bracmp. 67).Cra-
J10 6bITh, BMECTO Bytia Berurpsisaet Iop.

OueBU/THO, UCITOIB30BAHUE TTpedepeH-
UAJIBHON CHUCTEMBI MOKET HaPYIIUTb
NPUHLMI HerTpasmTeTa. [Ipeanoyrenye
Topa wim BerokeHeHa — KaHI1/1aTa, HE ME-
TOIIETO IIAHCOB HA ITO6ETY, ONPE/ICIIACT N3~
Opanue Byma mim fopa — KOHEYHBIH pe-
3yJIBTaT BIOOPOB. HarmpoTHB, METO/| IIPO-
CTOI'O GOJIBIIMHCTBA BCET7Ia OOECIICUHBACT
COXPAHHOCTb HerTpanurera. [TocneaHee
YTBEPKJICHHE MOKET IIPUBECTH B 3aMEIIa-
TEBCTBO TEX, KTO IIOMHUT, YTO B JICHCTBU-
TEJIBHOCTH BEJINCh IUPOKHE JTUCKYCCUMN
O TOM, HOBJIUAIOT /iU rosioca Hajiepa Ha co-
crazanue byma ¢ [opom. OriaabBasch Ha-
3471, CKaxeM, uTo Hazgep 6maropapst 61oiuie-
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CLEHAPUN TOAOCOBAHU4A B MPUOPUTETHOM MNMOPHAAKE

1o NPABUAGM ACQHHOW U3BUPATEABHOW CUCTEMbI KOHAVAQTBI PACMPEAEASIOTCS
Nno MeCTaM, KOTOPbIM COOTBETCTBYHOT OrNpeAeAeHHble 6aAAbl. EcAn AOXKEe KAHAN-
AQT OKQ3bIBOETCSl MOBEeAUTEAEM B CUCTEME MPOCTOrO GOABLUMHCTBA, KOK [Op B
cueHapun A, TO OH He 0B$5I3ATEABHO BLIMIPAET MNPV TOAOCOBAHUM B PACCMATPU-
BaeMom cucteme. HeboAbLLME MBMEHEHMS B PAHKMPOBAHMM, KAK BUAHO HA Mpu-
mMepe byla no cueHapumio b, MOryT MOBAMSITE HO CXOA BbIOOPOB, B AQHHOM CAY-
Yyae npusecTtu K nobeae lopa.

CueHapui A

MpedepeHuanbHoe Banna, CyMMApHbI 6aA
PAHXVPOBOHUE MPUCYKAQEMbIN (B MUAAVIOHOX)
KOHAMAQTOB KOHAMAQTY

V3BNPATEAV TOPA - 49%
(Bcero 100 MAH. rOoAOCOB)

fop 4 4 x 49 = 196
By 3 3 x 49 =147
Hoaep 2 2 x 49 =98
BbbtokeHeH 1 1x 49 =49
V3BUPATEAU HAAEPA - 2%
Hoaep 4 4x2=8
fop 3 3x2=6
By 2 2x2=4
bbtokeHeH 1 1x2=2
I3BUPATEAU BYLLIA — 48%
Byw 4 4 x 48 =192
BbtokeHeH 3 3 x48 =144
[op 2 2 x 48 =96
Hoaep 1 1x48 =48
VIBBPATEAU BBKOKEHEHA - 1%
BbtokeHeH 4 4x1=4
By 3 3x1=3
fop 2 2x1=2
Hoaep 1 1x1=1
Bcero: fop - 300
Byw - 346
CueHapui B f sé,—?’
3BUPATEAU BYLLIA — 48%
Byw 4 4 x 48 =192
fop 3 3x48 =144
BbtokeHeH 2 2 x 48 =96
Hoaep 1 1x48 =48

Bcero: fop - 348
Byw - 346

TeHAM BO Dropuzie 1, BO3MOKHO, JAKE U3-
OuparernsM BblokeHeHa MOT' CITOCOOCTBO-
BATh TOMY, UTO rojioca fopa «repexaymnsa-
JIMCh> B TTOJIB3Y Bytiia. Takort pe3ysisrar Opul
BO3MOXCH TOJIBKO HOTOMY, qTo I/136I/Ip2—
TesbHas cuctema CIHIA nMeer CBOM OCOOEH-
HOCTU M HE YETKO CJIG/IYET IIPHUHITUITY ITPO-
CTOT'O OOJIBITUHCTBA.

NpyHUUN UCTUHHOTO,

WAU NPOCTOro, 60AbLUMHCTBA

1 Bbl6opbl BO PpaHLmn
Paccmorprm Be160ps! BO Dpanntym 2002 T,
PYKOBOJICTBYSICh IIPHUHIIMIIOM IIPOCTOI'O
OOJBIINHCTBA, KOTOPBIH Jlajiee I KpaT-
KOCTH 6Y/1EM HA3bIBATb IIPUHITATIOM OOJIb-
MIMHCTBA. [IpeacTaBuM, YTO ObLIN BBIIBU-
HyTBI TONBKO HInpaxk, Kocnen n Jle Ilen
U BECh 3JIEKTOPAT PA3JENIWICA Ha TPH
rpynnel. M36upartenn nepBOH TI'PYMIIbI
(30%) pacnpenenin MecTa CIeAyIOIIM
ob6pasom: JKocnien, llIupak, Jle Ilen; BTo-
pori rpymst (36%) — lupak, ’Kocrew, Jle
Ilen; Tperbent rpynmsl (34%) — Jle Ilen,
JKocnen, Hupak. B punan seiiayr Hlnpak
(36%) nJleTlen (34%), e HIupak ¢ JIerko-
CTBIO BBIMIPhIBACT y JIe ITeHa, TOCKOJIBKY 3a
HETO yKe 66% N30UPATEIICH.

TakoM Jke Pe3yIBraT HOIyIHIIC Obl IIPH
I'OJIOCOBAHMH U B EI1IE OJHOM IpeepeHIN-
AJILHOM CHCTEME, TIPUMEHsEMON B Mpiian-
JIMH 1 ABCTPAJINH, KOTOPAs MOKET ObITh Ha-
3BAHA «TPETUI JINIITHUIT> 1 HAPSA/TY C BBILLIE
PacCMOTPEHHON BBICTABIIACTCA B KAYECTBE
AIBIEPHATUBBI CUCTEMAM, IIPAKTUKYEMBIM
B CIIIA n ®paniyun. B atoit cucreme pas-
SKHPOBAHUE HUCITOJIB3YETCS ANIEKTOPAJIbHBI-
MW YMHOBHHUKAMM JJIs1 TOT'O, YTOOBI UCKITIO-
YHTh KaH/TH/IATOB, 3aHUMAIOIIHX ITOC/IE/THEE
MECTO (M Pa3/IeIUTh Ioj0Ca, HaOpaHHbIE
HIMH, MEXKJTy 60JI€€E yIAWIMBBIMI KaH/TH/IATa-
MH). JlaHHas IpoLeypa HOBTOPSETCS, O-
K4 HE OCTAHETCA TOMBKO /IBA KAH/I/IaTa.

Dra cUCTEMa, PAaBHO KaK 1 (DPAHITY3CKAs
CHUCTEMA, HAXOIATCA B NPOTUBOPEUYUU C
NIPUHIIMIIOM GOJIBIIMHCTBA. M3yuas KapTh-
HY PaCIIPe/IEJIEHM TOTIOCOB, MOMKHO OTME-
THUTB, 4TO 7KOCIIECH ICUCTBUTEIILHO PACIIONA-
raeT GOJBIIYIM IIPEUMYIIICCTBOM: 64% 1361~
parereit npeanowm ero lupaxy, n 66% —
Jle Ileny. ITo npuHLMITY GOJBIIMHCTBA
JKocrieH 1o/pKeH ObUT TOOEUTD C TTO/IABISI-
IOIIHMM OOJIBIIMHCTBOM I'OJIOCOB (M. 6pe3

Hacmp. 08). 3
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BblIBOPbI BO ®PAHLIMN, 2002 r.

MNMpedepeHumansHoe
POHXMPOBAHNE
KAHAMAQTOB

MKOCTMEH ovviiiiiiiiiiicc e 30
Lnpak
Ne lNeH

LLMPOIK e 36
YKocneH
Ne lNeH

AETIEH oot 34
YKocneH
LLnpak

MNMpedepeHumm nsdvipateneri B %

KocneHA LUMPAKY oo
YKocneHA A€ TIEHY ...ovvvviiiiiiiiiiiiiiiiieens

LLUnpaka Xocneny ...
LLnpaka Ae MNery

A€ TIeHA LLIMPAKY ..vviiiviiiiiiiiiiiciiciieens
A€ T1EHA JKOCMNEHY .vivvvviiiiiiiiiiiiiiieiinens

HarnomHuM, 9TO MPABUIO IPUHATHS pe-
IIEHHIT OOJIBITMHCTBOM I'OJIOCOB ITO3BOJIA-
€T U30HPATEITIO 3a(PUKCUPOBATH ITOJTUTHYC-
CKO€ BOJIEU3BSIBIICHUE OE3 BCSIKOI'O yIepoa
JO60MY KaH/IW/IATY, Y4ACTBYIOIIEMY B BbI-
oopax. Tor, kro npearnoyen YKocnena n-
paxy 1 3HaJ1, 4TO Jle IleH He MMeeT MAaHCOB
BBIUI'PATD, HO B ITOPSJIKE ITPOTECTA XOTEI
[IOCTABUTD €0 NEPBBIM, MOT TO CACIAThH
6e3 ormaceHus HaHecTH Bpes JKocneny (3a
HCKITIOYEHUEM KPAMHE HEKETATETbHOM CH-
TyaLH, KOI71a GOJIBITMHCTBO U30HpaTE/eH
cziemanm Obl TO JKe camoe). B ananornanom
TIOJIOKEHUU OKAXKETCS1 U3OUPATEIIB, KOTO-
poinipeanoyden [opa Byiiry, HO Okasa cum-
BOJIMYECKYIO ITOAJCPKKY Hazepy.

OJHAKO MOMHMO /IAHHOT'O IPEHUMYyTIIEe-
CTBA IPABUJIO IPUHATUSA PEIIEHU OOIb-
HIMHCTBOM I'OJIOCOB UIMEET CJIAOBIE CTOPO-
Hbl. OHO HE COOTBETCTBYET €IIIE OJJHOMY
OGIIENPUHATOMY IPUHLIUITY TPAH3UTHUB-
HOCTH, KOTOPBI IVIACKT: €CJTH IPEATIOUTE-

OB ABTOPAX:

MpoueHT n3brparenen,
FTOAOCYIOLLIMX
30 AQHHbIM CIMCOK

KocneH

LLnpak

HUE MOJIy4daeT KaHIUIaT A, a He b, Ho b
onepexaer B, 1o A nosyJaer npeumymiect-
Ba riepe]; B. OcraBus B cToOpoHe Briokene-
HA, IPEAIOIOKUM, YTO 35% n3buparencin
npegnow Iopa bymy u 3arem Hazpepy,
33% — byma Hazgepy u 3atem lopy, 32% —
Hapnepa Topy u nanee Byry. 67% us6upare-
Jier nocTasuiu [opa na mecto Boiitie byma,
68% —Byma Boiie Hajgepa, 65% — Hagepa
Boie [opa. IpyrumMu CJI0BAMU, HE BAXKHO,
KTO U3 KaH/JH/IATOB 6bUT BEIOPAH, ITO KPAH-
Hett Mepe, 65% u3buparesneil MOryT pesi-
IIOYECTb KOro-1m1ubo enie. B atom ciyudae
MIPUHLUIT OOJIBIIMHCTBA HE IO3BOJISICT
OIPE/IETTUTD TOOEANTEIA.

BeposaTHOCTB TAKOTO pe3ymBraTa nomyIu-
J1a HazBaHUe Iapajgokca Konpopce (Con-
dorcet), Ha3BAHHOI'O IO UIMEHH C(POPMYJTH-
POBABIIIETO €I0 (PPAHITY3CKOTO IIPOCBETUTE-
JISL, TIOJIMTUYECKOT O Jiesiterit X VI B, a Taroke
KOJUIETW M KpUTHKA Bopybl. Tpu psija Kanau-
JIATOB, PACIIOJIOKEHHBIX B IPUOPUTETHOM

Maptxa Aacrynta (Partha Dasgupta) 1 9puk MackuH (Eric Maskin). NMpodeccop Aa-
CrynTa npenoaceT 3KOHOMUKY B KeMOPUAXKCKOM YHUBEPCUTETE, B MPOLUAOM NPe3n-
AEHT KOPOAEBCKOIro aKOHOMMYECKOro obLecTtsa. lNMpodeccop MACKMH npenoaaeT
COUMOAbHbIE HOYKM B VIHCTUTYTE CMEeUMOAbHBIX MCCAEAOBAHMA B [PUMHCTOHE, Hblo-
A>kepcy, B MPOLLAOM MNPE3NAEHT DKOHOMETPUYECKOro OOLLLECTBA.

nopsaaxe: [op—bym—Hanep; bym—Ha-
nep—Top; Hanep—Iop—bym — Bce BMecCTe co-
CTaB/IAIOT TAK HA3bIBAEMBIM LMK/ KoHzpopcee.
CpaBHEHME CUCTEM, T7I€ PEHICHUA TTPU-
HUMAIOTCsI OOJIBIIMHCTBOM I'OJIOCOB U B ITO-
PSIIKE IPETIOYTCHUI M30MPATEIICH, 3aKOH-
YWUJIOCh BHUYBIO: IIEPBAS COOTBETCTBYET
BCEM NPHUHIMIIAM, 31 UCKIIOYEHUEM TPaH-
3UTHUBHOCTH, BO BTOPO¥ HE COOIIOAETCS
TOJILKO NPUHIIAI HEUTPpAIUTETA. B Takom
CJTy4Jae HAIPAIIUBAETCA BOIIPOC: 4 CYIIECT-
BYET JIN CUCTEMA, KOTOPAsd HE BCTyHaeT
B IIPOTHBOPEYUE CO BCEMM HA3BAHHBIMH
TOJIOKEHUAMU? SHAMEHUTAS «TeOpeMa He-
BO3MOKHOCTW» DPPOY JIAET OTPULIATEb-
HBIN OTBET. B HEM yTBEPK/IAETCA, YTO ITPU
HCIIOB30BAHUH JTFOGOT'O M3 METOJJOB OPra-
HU3ALIMH BLIOOPOB OJJUH M3 OCHOBOIIOJIAT -
IOHIMX IIPUHITUIIOB MOYKET HAPYIIATHC.

30 rpAHbIO BO3MOXXHOIO

ITo ®ppoy, METO IPOBEACHUS BEIOOPOB
JIOJDKEH COOTBETCTBOBATD JIAHHOM AKCHO-
Me€, HEB3UPasi Ha PEaIbHbIE IPHOPUTETHI
nzbuparenei. Kpome TOro, npu Takom
MOJIXO/I€ HEKOTOPBIE TOCTPOEHUSA PAHKH-
POBaHMA OKA3bIBAIOTCSA HEYAOBJICTBOPH-
TEJIbHBIMU. B 9acTHOCTH, TapagoKc KoH-
JIOPCE, KOTOPBIN MOKET 3aBECTH B TYIIMK
METOJI GOJIBIIMHCTBA, HA JIEJIE OKA3bIBACT-
Cs1 HE BCET/IA CTOJTb CEPhE3HON ITPOOIEMOT.
OT11aBast CBOU IPEAIIOYTCHUS, U30UpaTe-
JIX 9aCTO MCXOJAT M3 HICOJOTHYECKUX
MIPEITOYTEHUN.

YTOOBI YBH/IETH W/ICOTIOTHYECKYIO I1O/10-
IJIEKY IPUHIIAIIA OOJIBIIMHCTBA, PACCMOT-
PUM MTO3UITHIO KAKAOTO KaH/H/1aTa C TOY-
KM 3PEHUA MPUBEPKEHHOCTU K ITPABBIM
win 1eBbIM. [ IpoceKuBas nepexo O Jie-
BBIX K ITPABBIM B3IVIAZIAM, MBI, BEPOSITHO,
IIOCTPOMUM KaH/AW/IATOB NPE3UICHTCKON
kammaHuu 2000 T. B CJIe/IyIOEM OPs/IKE:
Hapep, Top, By, berokenen. Ecinu nipu-
HATD, YTO U/ICOJTOTUYECKAST MOTUBUPOBKA
JIBIDKET BBIOOPOM H3OHPATENCH, TO TOT,
K10 npeanourer Hagepa Iopy, ckopee Bce-
ro nocrasuT ITopa Boime Byma, a Byma
BbINIC BbIOKEHEHA. AHAJIOTUYHBIM OOpa-
30M H30MpPATEsb, CUMIIATU3UPYIONINIL
Bymry 6onbie, yem Iopy, ckopee BCETO
npeanourer 1 fopa Hagepy. Mbl Bpsz 11
HalzeM u3buparerns,
CTIETYIOIIUH P/ TIPUOPHUTETHOI'O BBIOOPA:
Bym—-Hanep—-Top—briokenen.

IOCTPOUBIICTO
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BbibOPHBIE TEXHOROTUH

B wmcconenoBaHMAX, OMyOIMKOBAHHBIX
B 40-x . XX B, [ynkan Bk (Duncan
Black) u3 komnempka Yausepcurera Cesep-
HOT'O VaJ1bCa YTBEPHKIAIL, YTO ECIIH BBIOGOP
Mn30UpaTesIei NICOIOTNYEeCKU OOOCHOBAH,
TO METO/I HOJIBIITMHCTBA OTBECYACT IIPUHITN-
ITy TPAH3UTUBHOCTH. DTO TOJIOKMJIO HAYa-
JIO TIOJIMTUYECKHUM Pa3paboTKaM, TaK Kak,
MIPUHHMAs BO BHUMAHHE WJICOJIOTHYECKYIO
TOJOIVIEKY BEIOOPA U30MPATEIIEH, UCCIIEIO-
BATEIN MOIVIM OOOUTH apafokc Konpopce
U C/ICTIATH TIPOTHO3BI IO MCXO/TY BEIOOPOB
B CHCTEME, pabOTaIoNIEH MO MPUHIIUITY
OOJBITNHCTBA.

BesycnoBHO, BBIOOP M30MPATEIICii HE BCe-
712 MOKET ObITh OO'BSICHEH UX JIECBBIMU WJTH
MPABLIMU B3ITIAAAMA. OJJHAKO IPYTHE CUTY-
AN TAKOKE TIOTBEPKAAI0T HATIYHE CBOH-
CTBA TPAH3UTUBHOCTU. CHOBA OOPATUMCS
K BeIObOpaM BO Ppaniuu. Xota IIupak
1 JKOCITCH BO3IVIABIISIIN JIBE BEYIIHC TIAP-
THH, CIIPABC/TUBOCTH PAZU OTMETHM, YTO
BOKPYI' HUX HE KUIIE/IN CTPACTH. 3aTO Jle
Tlen, IpUAEPKUBAIOIIMIAC KDAMHUX B3IV~
JIOB, BbI3bIBAT y JIFO/ICI AaHTUTIATHIO WJTU BOC-
TOPT: 3HAYNTE/IBHOE OOJIBIIMHCTBO M30HPa-
TEJIEU CTABWIO €TI0 Ha 1-€ WiIn 3-€ MECTO
CPE/IH TPOUKH JIM/IEPOB, HO MaJIo KTO OTBO-
I EMY 2-€ MECTO. MOKHO ITOCITIOPUTD, XO-
POIIIO WX IJIOXO CYIIECTBOBAHUE TAKOK 11O~
Jstpyuzanyy Jyuist @PPaHItin, HO HE OCTACTCS
COMHECHHII B ITPUT'OJJHOCTH TIPABHIIA GOJIb-
IIMHCTBA. EC/I m36uparten He BBIBUTAIOT
OJTHOTO M3 TPEX KAH/M/IATOB Ha 2-€ MECTO,
TO COOTBETCTBUE ITPUHIIUITY TPAH3UTUBHO-
crr obecrieueHo. IToHsATHE, XapaKTepU3YIO-
mee JJAHHOC TIOJIOKCHHE M HA3BIBAEMOC
[ICHHOCTHBIM OI'PaHITYCHUEM, 6bITIO BBE/IC-
HO B 1966 T. AMaThbst CeHOM (Amartya Sen) n3
TapBap/ICKOrO YHUBEPCUTETA.

Crnenyer Cckazarb, YTO U30HUpaTE/IbHAS
CHUCTEMA XOPOMIA /YISl ONIPE/ICICHHOTO TH-
12 PAH)KMPOBAHUSA, KOIVIA OHA OTBEYACT
YETBIPEM BBIIIC YKA3AHHBIM AKCHOMaM
1 BCe npedePEHITUN U30UPATENEN OTHO-
CATCA K IaHHOMY TUIy. Harpumep, mpasu-
JIO IPUHATHS PEHIEHUI GOJIBITHHCTBOM
r'OJIOCOB paboOTAET XOPOIIO, KOI/IA TIPU-
OPUTETHOCTD BBIOOPA KAHJUAATYD JUKTY-
€TCsI UJICOJIOTHYECKON MOTUBArer. OHO
TAKKE XOPOIIO pPaboTaAET B CUTYAIlUHU
«JEHHOCTHOI'O OrpaHUYEHMsI>. JleNCTBH-
TEJIbHO, TOT METO/] IPOBE/ICHHUS BBIOOPOB
IIPAKTHYCCKU BCETTIA XOPOIII ¥ IPUMEHUM

= BALLOT PAPER

-
SPORTS GRGANISATION FORCOULECTIVE | 48y |
CONTRIBUTIONS AND EQUAL RIGHTS I

DR = o

D

VRTHEIDSFRONT - FREEDOM FRONT @

:
g

'WOMEN'S RIGHTS PEACE PARTY

%
;

DIDOEDD I

WORKERS' LIST PARTY

*

XIMOKD PROGRESSIVE PARTY

?§

AFRICA HUSLIM PARTY -

AFRICAN CHRISTIAN DEMOCRATIC PARTY * AcOP
AFRICAN DEMOCRATIC HOVEMENT e ADM

%

AFISCAN MODERATES CONGRESS PARTY

AFRICAN NATIONAL CONGRESS

o

DEMOCRATIC PARTY - — ﬂ

DEMOKRATIESE FARTY -

DIXWANKWETLA PARTY OF

SOUTH AFRICA o g

FEDERAL PARTY L ﬂ

LUISO « SOUTH AFRICAN PARTY LusAP (]
- <A

- o

My

MINGRITY FRONT @ HE

NATIONAL PARTY - NASIONALE PARTY 1 nee e 3

ENKATHA FREEDOM PARTY - "

IQEMBL LENKATHA YENKULULEKD

M361pATEAbHbIN BIOAAETEHD NEPBbIX
CBOBOAHbIX BbIGOPOB B KOXHOM Adpuke,
1994 1. 62% N3BNPATEAEN NPOTOAOCOBOAM
30 HeAbCOHa MaHAEAY 1 MOPTUIO
APPUKAHCKNA HOLMOHAAbHbIN
KOHrpecc.

TaM, I/IE HE F'OJATCS JPYTHE CIIOCOODL MBI
Ha3BaJIM TAKOE TTOJIOKEHHE TEOPEMOW JIO-
MHWHHUPOBAHUSA TPUHIIAIIA OOIBITAHCTBA.
[IpeacTaBuM TPEXCTOPOHHEE COCTA3A-
nue [opa, Byma n Hagepa. [Tonoxum, 9ro
BCE N30MPATEN BbIPA3HIIA CBOM IIPE/TIOY-
TeHusa B Buje lop—bym-Hagep wiu
bym—-Top—Hapzep. Takoe pacnipeznenenme
npedepeHIINI OTBEYAET IIPUHIIUITY HEUT-
PAIMTETA, TAK KAK OTHOIIEHUE M30HpaTe-
sen Kk Haziepy He nosnusieT Ha U36paHue
Byma wim Topa. ITpuHIUm 60IbIUHCTBA
TAKKE TOAXOAUT JIJIA JAHHON CUTYAITNH,
OTBEYAA TPEOOBAHMAM TPAH3UTUBHOCTH.

HO B HECKOJIBKO OCJIOKHEHHOU CHUTya-
1N IpeepeHINaIbHAs CUCTEMA YKE HE
rogauTcs. Ecim 106aBUTh TpeTHUi psiji pu-
OpUTETHOCTH BbIOOpa: Top—Hanep—bym,
TNPUHITUIT GOJIBIIMHCTBA COXPAHAECT CBOU
no3uuuu. Bee Tpu psaga npedepeHui He
obpasyioT rukia Konjgopee. OpHako mpe-
bepeHIINaIbHAS CUCTEMA YK€ HE YIIOBJIE-
TBOPAET IPUHLMITY HEHTpanuTeTa. [Too-
SKUM, 4TO 51% nzbuparesneil pamKupoBal
KAaH/JUAATOB B  CJICAYIOIIEM ITOPSJKE
npuopuTeTHOCTH: Byri—Top—Hanep. Ecii
ocranpHble 49% npeanouryr Iopa Hagepy, a
roceaHero bymry, To Bbrarpaer Iop. A eciu
OHM BMECTO 3TOI'O OCTAHOBATCS HA BRIOOPE
pana Iop—bym—Hazep, TO Beiurpaer byi,
XOTSI OHU U OCTAJIMCh BEPHBI [Opy.

TIpyHLMI GOBIIMHCTBA HHOT A MOKET
CZIaBaTh CBOM IMO3UIINH, KAK B CJTydae rapa-
Jlokca Kongiopce. B Takux cuTyanusax mpu-
XOJUTCA U3MEHATD MPABUJIA. DTO MOKHO
CIIENIATh PA3HBIMU ClIOCcOO6aMu. Hanboiee
IPOCTOM CAETYIONHNA: €CJIM HUKTO HE Ha-
OHpaeT 60BITHHCTBA I'OJIOCOB, TOIVIA CPe-
JI1 KaHAW/IATOB, KTO HAHEC MOPAKEHUE
OOJIbIIEMY YHCITy OIIIIOHEHTOB B COPEBHO-
BAHWM OIMH Ha OJJUH, BELIOMPAETCA IO6E-
JIATEIND 110 HAUBBICHIEMY Oy, TIOJTy4€H-
HOMY B IPOIECCE PAHKMPOBAHMSL

CoBepLIEeHCTBOBOHME CUCTEMbI
BbIGOpPOB

CHUCTEMBI, KOTOPBIE UCTIONB3YET OOJIBIIAH-
CTBO CTPaH Il BLIOOPOB IIPE3UICHTA, HE-
COBepIIEHHBL Kak Ipe3n/IeHTCKUM BBIOO-
pam 2000 r. B CHIA, Tak 1 Bb160pam 2002 1.
BO PpaHIuy ObUI HAHECEH OUIYTUMBINI
BPE/1 KAaHI/IATAMU, HE UMEIOIIUMU PEAJTb-
HBIX IITAHCOB Ha 1106€e1y. OHM CMOTIJIN OKa-
32Th BJIMSTHHE Ha UCXOJ] TOJIOCOBAHMS, TIO-
CKOJIbKY B KQK/IOM M3 9THX CJTy4a€eB YIUTbI-
BAIMCh I'OJI0CA U3OHUPATEIEH, UMEIONHX
IIPABO I'OJIOCOBATH TOJIBKO 34 OJJHOT'O KaH-
JIH/1aTa, KOTOPOMY OHM OT/IJIN CBOE IIPE-
MOYTEHNE. MBI yBEPEHBI, YTO €CITH OBl UM
ObLIa JIJaHAa BO3MOKHOCTb BbIOOpaA HoJsiee
4EeM JIByX KaHAUAATOB, OHU IPE/ICTABUIN
OBl CITUCKU KAH/H/IATOB B ITOPSJIKE TIPU-
OPUTETHOCTH, U TOI/IA PEMIEHUE OOJIb-
LIMHCTBOM IIPHBEJIO OBl K OIIPENETIEHHIO
nob6euTest. Kak v o601 Apyrom MeTofI,
IIPUHIIUIT OOJIBITMHCTBA HE COBEPIIECHEH,
HO OH OJIVDKE JIPYTUX HA IyTH K OTPaKe-
HUIO YasTHUI U306MpaTesieil. |
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«Cenyac Mbl HOKQHYHE BTOPOTO NPOXOXAEHMS1 BEHEPbI 13 HbIHELLHEN NAPbI,

N APYIOro yxe He ByAET, MOKA HA 3EMAE HE HACTYMNUT ABOALIOTb NEPBOE
CTOAETME U HE PACLBETYT MIOHbCKME LBEThI 2004 roaq... Kakmum ByAEeT COCTOSIHME
HOYKW B SMOXY CAEAYIOLLETO MPOXOXAEHWSI, OAHOMY bory n3BecTHO».

ActpoHoM Mopckor o6cepsaropui CLLA
Yunesim XapkHecc (William Harkness),
1882,
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ACTPOHOMMKS

poxoxpene BEHE (bl

CtmBeH AuK

KoraQ B UIOHE HbIHELWIHEro road BeHepa nepecevyer AUCK
COAHLQ, YY4EHbBIE OTMETSIT OAHO 13 CAMbIX BbIAQHOLLMXCST COObITUI
B ICTOPUMN ACTPOHOMUN,

8 mions 2004 1. pacCcBET OY/IET TAKUM K€,
K4K U B JIIOOOU JPYroy JEHb, HO MHOTUM
JIOJAM TIO BCEMY MHPY OCUYACTIUBUTCS
CTaTh CBU/IETEIMU PEAYAHIIIETO ACTPOHO-
MUYECKOT0O siBjieHust. O6magaTes i GMHOK-
JIEN U TEJIECKOIIOB, OCHAIEHHBIX CIICITH-
AIBHBIMU CBETO(MWIBIPAMH, B TEYCHUE
[IOYTH IIECTH YaCOB CMOTI'YT HAOIIOAATD
YEPHBINA KPYKOK BeHepBI, ITepeceKarommn
orHeHHbI1 auck CosHia. TToJHOCTBIO
npoxoxjeHue Benepnl 6yjeT BUaHO B EB-
porne 1 B 60/IbIIENA 9aCTH A3UHA U APPHKH.
B ABCTpa/mn o1 10 3aKaTa yCIeroT yBU-
JIETB TOJIBKO €TI0 HA4YaJIO, 4 HA BOCTOYHBIX
no6epesxpsax CIIA n IOxHOM AMeprkH Be-
Hepa yCreeT IPONTH TPU YETBEPTH ITyTH
K MOMeHTY Bocxoja ConmHia. JKurenam 3a-
nagHoro no6epeskps CIIA u 1oro-3anaj-
HOI 9aCcTy FOXKHOI AMEPHUKU HE ITOBE3ET —
OHM HE CMOT'YT BOOUYHIO HAOMIOAATh PEJI-
KOE SIBJICHUE (CM. puc. Ha cmp. 706).
ITpoxoxaenue Benepr 1o iucky CosH-
I1a HE TAK 3PEIUIIHO, KaK COJIHEYHOE 3a-
TMEHME. XOTs IO pa3Mepy Benepa npeso-
cxoauT JIyHy B TPHU C IIOJIOBUHOX Pa3a, OHA
TaKjasieka oT 3emy, uyTo Ha (pone ConHia
KaKETCA IIATHBIIIKOM, Pa3MeP KOTOPOIo
COCTABJIACT BCETO 3% OT JUAMETPA JTHEB-
HOTO CBETH/IA. BO3HHUKAET BOIIPOC: TOYeMy
YUEHBIE, TIE/IATOI'Y 1 JTIIOOUTENN ACTPOHO-
MHH TAK B3BOJIHOBAHBI IPEJICTOSIIMM CO-
oprTriemM? OTBET JJOBOJILHO ITPOCT. Bo-1iep-
BbIX, OHO CJIY4a€TCd OYEHb PEJIKO.
ACTPOHOMBI HAGJIIO/JAJIU BCETO IATH ITPO-

YEPHASI TOHKA Ha amncke COAHLLO —
BeHepa, choTorpadumpoBaHHas npu
MOCAEAHEM MPOXOXKAEHUM B 1882 T.

XOxAeHNA Beneper [locneanee cocTos-
J10Ch 6 iekabpst 1882 . Ecyin HaGmogarenu
yIycTaT npoxoskaeHue 2004 r, y Hux 6yzier
€ele oJuH 1aHc B 2012 r, HO 3aTe€M IpU-
JIETCS TIEPEIATD ACTAPETY HATUM ITOTOM-
KamB 21171

Bo-BTOPBIX, BCEOOUINI MHTEPEC IIOJI0-
I'PEBAETCA 3aXBATHIBAIOIIEN HCTOPHUEN
AHAJIOTUYHBIX HaOMo/IeHUu B XVII,
XVIII u XIX BB., B KOTOPOM Mbl HAU/EM
BCE COCTABJIAIONINE HAYYHOTO TPUIUIEPA:
MEX/TYHAPOJHYIO KOHKYPEHITUIO, TAWH-
CTBEHHBIE HAOIO/JaTEIbHBIC 3(P(PEKTHI 1
CIIOPHBIE PE3Y/BTATDI, CBA3AHHBIE C OfI-
HOM M3 CaMBIX 3aITyTaHHBIX MPOOIEM
B ACTPOHOMUHM.

Ot Kenaepa Ao kanutaHa Kyka
TIpOXOsK/ICHHUE JTFOOOM ITAHETHI [TOYIHSI-
€TCs1 IPOCTOM I'€OMETPUU: HEOECHOE TEJIO
JIOJDKHO OKAa3aThCs MEXKTy HAOIIOATEIEM
n ConnieM. C 3ewn Ha oHe ComHIa
MOKHO yBMJIETH Mepkypuii u Benepy,
a ¢ Mapca — emie u camy 3emmio. Takue co-
OBITHS JOBOJILHO PEJIKH, ITOCKOJIBKY OPOU-
TbI IVTAHET HE JIEXKAT B ITIOCKOCTH SKJINII-
THKH (BUIUMOTO € 3eMJId ITyTU COTHIIA 10
HebecHot cpepe). Hanpumep, oporra Be-
Hepbl Ha 3,4° HAKIOHEHA K OPOUTE 3EMJIH,
M ITO3TOMY JIaKe Kor/ia Benepa nHaxoanrcs
B COEZIMHEHMH, T.€. B TOM JKE€ HAIIPABJIEHN,
uyro 1 COJIHIIE, B OOJIBIIMHCTBE CIIy4acB
OHa BH/IHA BBIIIE WIN HIKE SKIUIITUKA
U HE IIPOEIUPYETC HA COHEUHBIH JIUCK
(em. puc. na cmp. 73).JlyHa BeJjb TOXKE HE
3arMeBaeT COJIHIE KKABIN MECHI, I10-
CKOJIBKY OOBIMHO ITPOXO/IMT IO HEOY BBIIIE
WJIN HHKE JIHEBHOTO CBETUIA.
ITpoxoxaeHue BeHepsl MPOUCXOAUT
TOJIBKO TOI7IA, KOra 3eMist U Benepa Haxo-
JITTCSL B COCJMTHEHNN OJTN3 TOYCK ITepeceyde-
HMA TVIOCKOCTEN MX OPOMT, T-€. YETBIPEK/IBI
3a 243 ropga. Bropoe npoxoxieHue CIeyer
32 IIEPBBIM YE€PE3 BOCEMb JIET, TIOCJIE YETO
uepes 105,5 1eT IPOUCXOUT TPETDE, 4 CIIIE
4yepe3 BOCEMb JIET — deTsepTroe. HoBbIi
LUK HaYMHaeTcs yepes 1215 roga. ITpoxo-
SKICHUSA TPYIITUPYIOTCS TTapaMy C UTHTEPBa-
JIOM B BOCEMB JIET, IOTOMY uTO Benepa co-
BEPIIAET OIMH 0O60POT BOKPYT COJHIIA 32
2247 nuan 13 BEHEPUAHCKUX JIET DABHBL )
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ACTPOHOMMKS

BOCBMH 3€MHBIM roziam. CITyCTsI BOCEMb JIET
IIOCJIE IEPBOTO MPOXOXK/ICHMA B Tape Bene-
Ppa 1 3eMJIs BO3BPAIAIOTCSA TOYTH K TEM JKE
TOYKAM Ha CBOMX OPOUTAX 1 BHOBb OKa3bl-
BAIOTCA OYTU HA OHOM NPAMOH ¢ CONH-
neM. YIyioBod guamerp COJHIIA Ha HAEM
He6€e paBeH NPUMEPHO ITOJIOBUHE I'PAZyCa,
YTO IACT BO3MOKHOCTb HEOOJIBIIOTO JIPET-
(ha: eciu iepBoe MPOXOKACHNUE HAOTIOA-
JIOCh Y OIHOT'O Kpast COJIHILA, TO BTOPOE 6y-
Jery apyroro. [Ipasga, THOI/IA TPOMUCXOINAT
TOJIBKO OJTHO M3 HUX, IIOTOMY YTO BTOPOE
B IIape HEMHOI'O «IIPOMaxuBaeTCs». IToc-
JIe/THEE OIMHOYHOE MPOXOsK/IeHNE Benepbl
6bu10 B XIV B, a creatytoniee oyaer 18 nexa-
Ops13089T.

TIocKombKy TpOXOKACHUE BeHephI TPy
HO YBUJIETb HEBOOPYKEHHBIM I71430M, 60J1b-
ITyIO YaCTh CBOECIH HCTOPUM YEJIOBEYECTBO
MIPOKUIIO, HE 3aMeyast ero. ITepBbIM 3TO AB-
JICHUE NPECKA3A/T HEMEIIKHI aCTPOHOM
XVII B. Morann Keriep. Ero «PymonbdoBbl
Ta6IUIIBI> TTO3BOJISUIA BEChMA TOYHO MTPO-
IHO3UPOBATDH JIBIDKEHHE TUTaHeT. Keruiep
onpeiewI, 4ro MepKypuil IIponaeT 1o
Jucky Contia 7 Hos6pst 1631 1, a Benepa
MPOJIEJIACT TO JKE CAMOE G JICKAGPSI TOT'O JKe
roJa. BemmKui yaeHbIN He SO JO TOT'O
MOMEHTA 1 HE CMOT YOCTUTBCS B IIPABUIIb-
HOCTH CBOMX pacyeToB. Ho, 110 KparHer me-
pe, TP YeIoBeKa HaO IO IPOXOXK/IE-
H1e Mepkypust. CaMbIM MU3BECTHBIM M3 HUX
ObUT (ppanITy3cKiii prtocod I[Tsep [accen-
JI1, KOTOPBI OCTABHJI ETO HOAPOOHOE OITH-
canue. OH OLEHWI BUIUMBIN JUAMETD
Mepxkypus B 20 YIVIOBBIX CEKYH/I, YTO CAMO
IO CE6€ CTAJIO 3HAYNUTETbHBIM HAYYHbIM JIO-
cTrokeHreM. K coKaieHUIO, MPe/ICKa3saHHOE
KeruiepoM npoxozxieHne Beneprb! He 6bU10
BUJIHO B EBpoII€E, 4 CBEIEHNH, YTO KTO-TO
HaOJIIOATT €TO B IPYTHUX YACTAX CBETA, HET.

OB30P:

AHITIMIACKAN aCTPOHOM [xepemaiis
Xoppoxc (Jeremiah Horrocks, 1618—1641)
paccurTasL, YTO B CIEAYIOIMIA pa3 Benepa
MIPOKZIET MO COJIHEYHOMY JJUCKY 4 fieKabps
1639 1. (Ha caMOM JIeJic OH YKa3al ATy
24 HOAODPA, T. K. AHIVIMYAHE IIEPENUIN
HA I'PETOPHUAHCKUIA  KAJIEHIAPb  TOJIBKO
B 1752 1). B cBOEM IOME B Mau-Xyiie 6113
JInpepiysisi XOPPOKC yCTAHOBMII MaJIEHD-
KHM TEIECKOM 1, C(POKyCUPOBAB COOPAH-
HBII MM CBCT HA JIUCTE GyMaru, HabIro1an
yBEIMUYEHHOE M300pakeHue COJHIIA.
J10 nosyaHsA aCTPOHOM HE 3aMeYa/l HUYETO
HEOOBIYHOTO, 4 3ATEM BBIHY:K/ICH ObIT yHTH
Ha IIEPKOBHYIO CJTYKOy. BEpHYBIINCD B 4eT-
BEPTOM YaCy JIHsA, OH yBH/IEN Benepy Ha imc-
ke Comnana! XoppoKce HAGIIOA TN Ha-
YAJIbHYIO CTA/IUIO IPOXOK/AEHHS B TEYEHHUE
10JTy4aca NEPEJ] 3aKATOM M OLIEHIIT BUJIU-
MBI InameTp BeHepol IPUMEPHO B OJIHY
YIJIOBYIO MHUHYTY, 4YTO BTPOE OOJIbIIE I~
MeTpa MepKypus, U3MepeHHOro laccenan.
B Mangecrepe, B 25 MAIIX K I0IO-BOCTOKY
oT Mau-Xys1a, aHAJIOTUYHbIE HAOIIO/ICHUS
IpOBOAMII APYT Xoppoxca YuibsaMm Kpa6-
Tpu (William Crabtree). Hackonbko nssect-
HO, 062 ACTPOHOMA OBLIH TOIJA €IUMHCTBEH-
HBIMU CBUJIETEJISIMH PEIKOT'O SIBJIEHHUSL.

B 1761 u 1769 1. ero uay4aau ropaso
cepbesnee. K aToMy BpeMeHU O6pUTaH-
CKMI KOPOJIEBCKUI ACTPOHOM DIMOH[
Tanuieit, YybM UMEHEM HAPEYECHA 3HAME-
HUTAsI KOMETA, IPEJIOKII UCIIONIb30BATh
MPOXO’KAEHUE BeHepsl 171 Onpeie/IeHns
paccroaHus Mexay 3emiier u COJHLEM
(Tenepb €ro HasbplBAIOT ACTPOHOMMYE-
CKOI eJMHHIICH). Buanmas Tpackropus
Benepsl npescrasnsgeT cO601 XOPy, CO-
CIMHSIONIYIO KPast COTHEYHOI'O JUCKA. Ee
JUIMHA 3aBUCUT OT reorpapuyuecKon mu-
POTBI MECT4, C KOTOPOT'O BEJIETCA HAOIIO-

» [poxoxaeHWe BeHepbl CAyHaeTcs, KOTAQ MAGHETA OKA3bIBAESTCS MPSIMO Nepea,
ConHueM (Mpu HOBAIOAEHUN C 3eMAM). KAK MPOBUAO, KOXKAbIE 243 ropd Npouc-

XOANT YETbIPE TAKNX COBBITUS.

o [IOCKOABKY MPOXOXAEHNE BeHepbl TOYAHO 3AMETUTb HEBOOPYXKEHHBIM TAQ30M,
QACTPOHOMbI HOBAIOAQAM €r0 TOALKO MsiTh PA3. B XVII-XIX BB. y4€HbIE MbITAAUCH UC-
MOAb3OBATH 3TO SIBAEHUE AASI USMEPEHMISI PACCTOSIHUSI MEXAY 3EMAEN 1 COAHLIEM.
* YyeHble 1 NOBUTEAU ACTPOHOMUM C HETEPMEHWEM XAYT, KOTAQ BeHepa ouve-
PEeAHOW PA3 MPOWAET MO COAHEYHOMY AMCKY. DTUM VHTEPECYIOTCS M CIELMAAN-
CTbl, FOTOBSILLME SKCMEANLIM AAST OBHAPY>KEHMS MAQHET Y ADYTUX 3BE3A.

jeHue (em. puc. Hacmp. 75). Takum obpa-
30M, CPaBHMBAs IPOJOJIKUTEIbHOCTD
NPOXOKJEHNUHA B PA3HBIX TOUKAX 3€MHO-
T'O MIapa, aCTPOHOMBI MOTJIN ObI OTIPEZIC-
JINTD YIJIOBOE PACCTOAHUE MEXK/Y TPACK-
TOPUAMH, T.C. NAPA/IIAKC Beneprr. /lanee
MOKHO OBbIIO ObI BHIYMCIIUTD PACCTOSHHE
oT 3eMH /10 BeHepbl, TOCKOJIbKY OHO 06-
PaTHO NPONOPIMOHAILHO IMAPAIIAKCY
nocnegHen. (Tlpu 06CyK/IeHNN PAcCTOA-
HUN B npeaenax COMHEYHOU CHUCTEMBI
I10/] ITAPAJUTAKCOM IMMOHUMAIOT TOPU3OH-
TAJIbHBIN APAJUIAKC, T.€. YTOJI, IO, KOTO-
PBbIM OT OO'bEKTA BU/IEH SKBATOPHAJILHbI
paauyc 3eMnu. — Ipum. nep.)

Mepxypuii cosepiaer 13 nnm 14 po-
XOKICHUN KAKJOE CTOJIETHE, HO HAXO/TAT-
Cs1 OYEHD JAJIEKO OT 3EMJIM, U €T'O TIapai-
JIAKC CJIMIIKOM MaJl Il TOYHOI'O HM3MeE-
penusa wmerogom lawtea. [Jaxe 1ipu
MPOXOZKICHUH Beneprl, KOTopasg HAMHOTO
OJIIDKe K HAIIEH IUTAHETE, OIIPEIEINTD IIa-
PaJUTAKC OYEHb CJIOKHO: HYKHO 3HATH TOY-
HbIE reorpauIeCKMe KOOPAUHATBI MECT
Ha6/MO/IEHUA M TOYHOE BPEMs YEThIPEX
KOHTaKTOB Benepr ¢ Comnuem. (Tlepsbiit
1 BTOPOM NMPOUCXOJAT Ha BXO/IE, KOIZIA
JINCK IUTAHETHI KacaeTca COMHIA CHAYa1a
CBOEH BHEIITHEH, A 3ATEM BHYTPEHHEM CTO-
POHOIT; TPETHUI U YETBEPTHIN — Ha BBIXO-
z1e.) I Bce Jke yernex 9Tux U3MEPEHUHI O3Ha-
4Jan Obl OOMBIION MPOPHIB. B TO BpeMsa
ACTPOHOMBI YK€ BBIYUCIAIA COOTHONIE-
HMS PAIMyCOB IJIAHETAPHBIX OPOUT, UC-
0JIb3Yy4 3aKOHbBI Kerutepa. IToaromy o na-
pasutakcy Benepbl MOXHO OBLIO OIIpe/ie-
JIUTh TNapautakc COJHIA, aCTPOHOMM-
YECKYIO €JUHUITY U BOOOIIE BCE PACCTOS-
HUsA B COJTHEYHON CUCTEME.

K coxxaneHuIo, pe3y/IBraTbl HAOIIOICHUT
IPOXOsKAeHus 1761 I He ONpaB/iam OXKuy-
JlaHui. [TosrydeHHbIe 3HaYCHUA COTHEYHO-
I'O MAPA/UTAKCA JICKAIH B IAATIA30HE OT 8,3
110 10,6 yIIoBBIX CeKyHI, B 1769 T ymanoch
Cy3UTb UHTEPBAI /10 8,43"—8,8", uTO COOT-
BETCTBYET ACTPOHOMUYECKON €JMHHIIE
B IIPEIEIax OT 149 MH. KM 10 156 MITH. KM.
B ror rog cpeau Habmoaaresiei 6bul U BbI-
JAIOIINICS AMEPHUKAHCKUI YIEHBII [[9BU/T
Purrenxayc (David Rittenhouse). ITepsoe
IIyTENECTBUE 3HAMEHHTOIO KallUTaHA
JIxetimca Kyka 6bU10 NPEAIPHUHATO B 3HA-
YHTEJILHOM CTENICHH /I TOT'O, YTOOBI ITPO-
CJIEZIUTD 32 MPOXOK/ICHUEM U3 FO’KHOI JacC-
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MpoxoxxaeHue

3emMAsl /

S Het npoxoxaeHus -~

P

MPOXOXAEHWS cAayyatoTcs peaAko, MOCKOAbKY MNpoxoxxaeHue
opbBUTa BeHepbl HOKAOHEHA K OpbuTte 3eMAn

NMoA YIAOM 3,4°, OBbIYHO KOTAQ NACHETHI

HOXOASTCS B COEANHEHNW, HO HEBOCBOAE

BeHepa okasbiBaeTCs BbilLe UAU HUKe COAHLIA.

MpoxXoXAEHNE HOBAIOAQESTCS TOABKO TOTAQ,

KOrAQ BeHepa 1 3emas NpebbiBatoT

B COEAVNHEHUM BOAN3M MPSIMOW, MO KOTOPOW

nepeceKatTCsl NIAOCKOCTU UX OPOWT.

'\60‘1\‘«\‘

Tpaektopwus
BeHepebl,
HOBAIOACEMOS!
13 TOYKM B

ConHue

Tpaektopwust
BeHepebl,
HOBAIOACEMOS!
M3 TO4KM A

N3OBPETEHHbI B XVIII B. METOA M3MEPEHMSI
MAPAAAQKCA NMOAPA3YMEBAET HOBAIOAEHWE
MPOXOXAEHWS U3 MECT C PA3HBIMM
reorpadryecKkMm WMPOTamm. MNMpmn HOBAIOAEHNN
13 TOYKM A 1 13 TOYKM B TpOekTopms BeHepbl BUAHAO
no-pasHoOMy. I3MepurB ee yTAOBOe CMeLLeHVe,
CUABHO YBEAMYEHHOE HA HALLEN CXemMe, MOXHO
ONPEAEANTb PACCTOSIHUE OT 3eMAN A0 COAHLLQ.

1 THXOro okeaHa. Kyk nposen ycriemssle  ¢(pepoid MId TEMHBIM OOJIAKOM BOKPYT
HAO/IO/IEHUA B TPEX TOUKAX HA 0. TanTu, HO  Tena 1wiaHerel». (HanmomuuM, 4rto eme
CTOJIKHYJICA C TPOOJIEMOH, KOTOpasg Iocak- 1o Kyka ato ormernn M.B. JlomoHOCOB
Jlana v JIpyruM aCTPOHOMAM: ONIPEZE/IUTD / 5), CJIC/TABIIINI 32 TPOXOK/ICHN-
TOYHBI MOMEHT KOHTAKTa C ocb  eM Beneprl B 1761 I. ¢ TOMOIIBIO TENIECKO-
HETIPOCTO, TIOCKOIBKY JMMOBI Benepbl  ma.Bpabore «sIsnenne Benepr: Ha ComHIE,
1 COJIHITA KaK OBl CJTMBAIOTCSI HA HECKONIBKO — HabmmozieHHoe B C.-IleTepOyprckort nMiie-

(em. puc. na cmp. 75). OTBaKHDII PAaTOPCKOM AKAJEMUN HAYK Masd 26 nHsA
KaIthTaH p TAK Ha3bIBACMBII 3(- 1761 ropa» JIOMOHOCOB JIbHO OITUCAJT

(hbeKT YEPHOI KA OOYCIOBJICH «ATMC 3TOT 3(PPEKT U IPABHIIBHO UCTOIKOBAJI 32

MEUEHHOE UM ITOMyTHEHHE KPasi COJTHEY-
HOT'O INCKA ITPU IIEPBOM KOHTAKTE 1 0Opa-
30BaHHE CBETAIICIOCA «ITYT IhIpH>> IIpII ’I‘l)e—
TbEM KOHTAKTE KAK PE3Y/IBraT HAJIMYUS aT-
MOC(hEPBL Y IUTAHETLL — [Ipum. nep.)
Amnamnm: 3YJIBTATBI OOOMX PO

skneHun XVIII B, HEMELKUI aCTPOHOM
Horann duke (Johann Franz Encke) B

STHUE /IO HEr'O B 153,3 MITH. KM.




ACTPOHOMMKS

«5l CO3epPLOA TOTAQ CAMOE ... ISITHO HEOBLIYHOIO

PA3MEePA N COBEPLLUEHHO KPYIAOM GOPMBbL...»

AHIAUNCKMA QCTPOHOM AxkepemMarist XOppOKC,

1639r.

OAHAKO TPUALATD JIET CIYCTs JaTYaHUH
IMurep Xancen (Peter Andreas Hansen),
OCHOBBIBASICb HA BO3MYIIICHHUAX B IBIKC-
HHUHN HyHbI, BBISBAHHDBIX ITPUTKCHUCM
COMNHIIA, 3AKTIOUMJL, YTO OHO JIOJZKHO ObITh
6rKe. DTO MOATBEPAUIOCH B 1862 T,
KOT/Ia U3BMEPEHME Mapautakca Mapca my-
TEM CPABHCHUA €T'O TIOJIOKEHU M pu HA-
OJIIOIEHUU U3 PA3HBIX MECT Ha 3EMJIE 1AJIO
OLIEHKY ACTPOHOMMYECKOU €IUHMIIBI
B 147-149 mn. kM. Takum 06pasoM, HaKa-
HyHe ITpoxosaecHusA Benepnl B XIX B. pac-
crosHue 10 COMHILA ObITIO U3BECTHO HE CO-
BCEM TOYHO. B cepeayne neBaTHaAIaToro
cronetusa  KOpONEBCKUIT ACTPOHOM
Ixopmx Opu (George B. Airy) ormeru,
YTO onpezeeHne napauiakca CoaHna —
«BAKHEUINAA 33/1a49a aCTPOHOMHUN». Torya
7K€ UICTOPHK aCTPOHOMMH ArHecca Knapk
(Agnes Clerke) mucana, 4TO MapaIakc
ConHIiia — 310 «CTaHapTHAsA Mepa Beenen-
HOT... OCHOBHAsI BEJIMYUHA B ACTPOHOMHUM...
C€AMHUIA UBMEPEHUA ITPOCTPAHCTBA, JIIO-
6as OIMOKa B KOTOPOI MHOKUTCA U OTPA-
JKACTCA B JAHHBIX O IUVITAHCTHBIX M 3BC3/1-
HBIX CUCTEMAX>,

K 1857 r. Opu chopmynupoBan OOmU
IJTaH HAOMIOAEHUH TPOXOK/IEHHS BEHEPEI
B1874 1,2k 18701 B BelMKOOpHUTAHUH YKE
OBLIN CO3/IaHBI BCE HEOOXOJMMBIE IIPUOO-
pbL TOTOBHIIMCH yUEHBIE U B IPYTHUX CTPA-
Hax. [To Mmepe NpuOIEKEHUS COOBITHS ObI-

Ob ABTOPE:

JIO CHAPSDKEHO HE MeHee 26 SKCIIe NN
B Poccuy, 12 B Bemmkoopuranmy, 8 B CIIIA,
110 6 Bo ®panruu u B [epmanny, 3 B Uta-

sy U 1 B Tommangun. Kimapk nucana, 9to
KaK/[asl yBAKAIONIAsl CeOs CTPAaHA CTPEMM-
JIACh K COTPYHUYECTBY B OOJIBIIIOM MEK-
JIYHaPO/IHOM MEPOIIPHSITUU IO U3YUEHHIO
NPOXOXKIEHUs. MICTOpUs 3TUX IKCIEAU-
LM, UX YCIIEXOB M HEY/Ia4 3aHs1a OBl 11e-
JIyIO KHHTY.

CarimoH HeiokoM (Simon Newcomb) u3
Mopckon oocepsatopun CIIA — B TO Bpe-
Ms1 BE/IYIIETO 4ACTPOHOMUYECKOI'O YUPEK-
JleHns AMEpUKN — o6patwmica B Hanmo-
HAJIBHYIO aKaJEMMIO HayK C IPOChOOI
O IIOMOIIY B OPI'AHU3AIUN IKCIIEUITII
JUIsL HAGJIIO/ICHUST YHUKAIIBHOT'O SIBJICHUS,
KOTOPOE JIOJDKHO ObUIO IIPOU30HTH

CrtuBeH Auk (Steven J. Dick) — raaBHbIM ncTopuk NASA. 25 AeT OH paBOTAA ACTPOHO-
MOM M UCTOPUKOM HAYKW B Mopckon obcepsatopum CLLA, pyKOBOAMBLLEN SKCMEAN-
LMSIMM MO HOBAIOAEHMIO NMPOXOXAEHU BeHepbl B 1874 1 1882 1. ABTOR KHUTM «BUOAOTI-
yeckast BceneHHOs», ©KM3Hb B MHBIX MUPAX» 1 «COEANHSISI OKEAH 1 HEBO: MopcCKas
obcepsaropust, 1830-2000 rr», OH BbIA NPE3NAEHTOM KOMUCCUMN MEXKAYHAPOAHOTO
QCTPOHOMMYECKOrO COKO3A MO UCTOPUM ACTPOHOMUN. Cenvac AMK PYKOBOAUT PabOo-

Yemn rpynnom rno NPOXoXAEHUIO BeHepbl.

B 1874 1. KOHIpecc chOPMUPOBATI AMEPU-
KAHCKYIO KOMHCCHIO 10 IPOXOK/ICHHIO
Benepsl, KOTOpas CHApsHId BOCEMb
SKCIETUINI: TPU B CEBEPHOE MOJTyIIAPHC
u 1151Th B IO2KkHOE. Ha 3TO 610 BBIJICICHO
$177 TBIC., 9TO COOTBETCTBYET HBIHEII-
HUM $2 MITH.

Kaxpas sKcneguiust Oblid XOPOIIO
OCHameHa. /11 BU3ya/IbHbIX HAOIIOJEHUIT
MOMEHTOB KOHTAKTa Benepor u CoHIIa
HUCTIOIb30BAJINCD JIYYIIIHE 10 TEM BpeMe-
HaM PedPaAKTOPBI C OOBEKTUBOM B IISITh
IOUMOB (127 mm). st poTorpadpuposa-
a1 COJNHILA UCIIOIB30BAICS (POTOTETHO-
rpad, 1306pETEHHBIH JAByMSI JICCATHICTH-
SIMH paHblile. MeIJIEHHO BPaIaloeecs
3EPKAJIO HANPABIAJIO COMHEYHBIA CBET
B HEIIO/IBYDKHBII TOPU30HTAIbHBII TEJIC-
CKOII C (POKYCHBIM PACCTOSHUEM 12 M.
OH [1aBajl HEMOJBIKHOE M300pAKEHHE
Comnua auamerpom 10 cm, HO3BOJIIA aAC-
TPOHOMAM CJIEJJUTD 32 ABMKEHHEM Bene-
PBI I1O COJTHEYHOMY JIUCKY.

JKypnan Scientific American, BHUMATE b~
HO CJIC/IUBIINI 32 PA6OTO SKCIICUITHI,
Coo6IIII BHOMEPE 32 26 ceHTsiopst 1874,
YTO CY/IHO Swalara, IepeBO3nBIIIee 060PY-
JOBAaHME JUIs1 HAOTIOAeHUH B FOKHOM 110-
JIVIIAPUH, ITPOILIO PACCTOSIHUE OT Hblo-
HWopka 10 Bpasuinu BCero 3a 35 mHei.
BONBIIMHCTBO €BPOIENIIEB BEIOPAIO Pa3-
JIMYHBIE (POTOTPAPUIECKUE YCTAHOBKH,
U3TOTOBJICHHBIE U3 HEOOJIBIINX TEJIECKO-
I1OB C KOPOTKUM (DOKYCHBIM PACCTOSTHHUEM.
C MX IOMOIIIBIO MOKHO ObUIO IOJIYYUTH
BBICOKOKA4YECTBEHHBIE (POTOrpadUm.
Ho mOCKONMbKy M300paKeHNsI Ha CHUMKAX
ObUIN MEHBIIIE, YEM B TEJIECKOIAX AMEPU-
KaHIIEB, U3MEPATD ITOJIOKEHNE BeHephl Ha
done ConHIla 1o HUM 6bUIO CIIOKHEE.

Haxonen 9 nexadps 1874 . COCTOSIIOCh
pOXOoXkKIEHHE. [T10Xas1 TOroa HapyImIa
TUIAHbI MHOTHUX IKCHEUITUN. Bosee Toro,
AHWIMBUPYS BU3YAJIbHBIC HAOIIO/ICHUSA
KOHTAKTOB, ACTPOHOMBI OOHAPYKHJIH, YTO
UX PE3yJIBraThl He jaydiie, yeM B XVIII B.
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GLENN SCHNEIDER, JAY M. PASACHOFF AND LEON GOLUB Lockheed Martin Solar and Astrophysics Laboratory and

Smithsonian Astrophysical Observatory (leff); LINDA HALL LIBRARY OF SCIENCE, ENGINEERING AND TECHNOLOGY (right)

W Tax mo Bcemy MUPY. YIIbIM XAPKHECC
(William Harkness), acrpoHoM MOpcKoTt
obcepsatopuu CIIA, KOTOPBIA TPOBOIIT
HAOIIO/ICHNS HA OCTPOBE Tacmanus, 3as1-
BUJI 4TO «3(P(PEKT YEPHON KATLIH, 4 TAKKE
BIAHNUE aTMocdep Benepnl m 3emim
BHOBB IIPUBEJIH K PSJTY CJIOKHBIX SBJIEHHUI,
MPOJIOJLKABIIMXCSI MHOTME CEKYH/IbI U CJIE-
JIABIINX HEBO3MOKHBIM TOYHOE OIpE/ie-
JIEHHE MOMEHTOB HCTUHHOI'O KOHTAKTa».

INoatomy poTorpaduyeckne Habroe-
HUS IPHOOPETAIN OCOOYIO IIEHHOCTD, HO
U 3J1ECh BCEX ITOCTHUITIO PA30YaPOBAHUE.
Kax BcnoMuHan XapKHECC, BCKOPE I10-
TIOJI3/IU CITyXH, YTO HAOJIIOACHMS €BPOTICH-
CKHUX aCTPOHOMOB OK43a/IMCh HEY/IA49HbI-
M. COmTacHO OUITNATIBHOMY 6PUTAH-
CKOMY COOOIIEHHIO, IOCJIE TIIATETbHBIX
JIAGOPATOPHBIX U3MEPEHUE OBLIO PEIIEHO
OTKa3aTbCA OT MyOIMKAITUN PE3Y/IBIATOB,
MOJTIy4EHHBIX (POTOTPAPUUIECKUM METO-
JIOM, KOTOPBIH ITO TOYHOCTH OKA3AJICS CO-
IIOCTABUM C BU3YaJIbHBIM. XaPKHECC OTME-
YaJl, YTO OINPEAETUTD TOYHOE IOJIOKEHNE
Benepr! Ha pone ComHua 6bU10 HEBO3-
MOJKHO, IMOCKOJIbKY HE Y/IaBaJIOCh YETKO
OOO03HAYUTD I'PAHUILY COJTHEYHOTO JINCKA:
«Xotd Ha pororpadpumn mum6 CoHIA XO-
pOILIO BW/IEH HEBOOPYKEHHBIM ITIA30M,
I1PY MCIIOJIb30BAHMH MUKPOCKOITA OH CTa-
HOBMTCS PA3MBITBIM; KOT'J]A HABO/IUIIIb HA
HETO HUTh MUKPOMETPA, OH IIOJIHOCTBIO
npomnagaer>. PpaHIy3bl ONYOGINKOBAIN
CBOH PE3YJIBIAThl, HO UX TOYHOCTD ObUIA
HU3KOM.

OCTaBajIOCh HAZEATbCA HA AMEPUKAH-
CKHUE DKCIIEUITIH, TTOJIYYUBIITUE HA JUIHH-
HO(OKYCHBIX (pOTOreIMorpadax OKOIO
220 IpUrOTHBIX /1A U3MEPEHUA (POTOTLIA-
CTHHOK. 3HAYEHHE COJIHEYHOT'O Mapaia-
Kca, paBHOE 8,883", 6bUIO OIyOIHKOBAHO
B 1881 ,, HaKaHyHE CJIEAYIONIETIO ITPOXOK-
JgeHust. Ho TOYHOCTh OKa3a/1aCh HU3KOM,
1 MHOTHE ACTPOHOMBI, BK/IIOUast HbIOKO-
Ma, YTBEPIK/IA/IN, YTO IIPOXOsKIeHUE Bene-
pbl BOOOIIIE HE IO3BOJIAET ONPEJEIUTD
ACTPOHOMMYECKYIO €JUHUILy. OHAKO
XapkHecCc He Tepsul Haaexapl, u CIIA
OCHACTUJIU €€ BOCEMb IKCIEAUITNN JJIs1
HaOMOIEHNNA TPOXOXK/IeHNA 1882 1. bonee
JECATH JIeT XaPKHECC AHAJIU3UPOBAII PO-
TOCHMMKH Y IIPUIIET K BBIBOJLY, YTO HaM-
JIy4IIIast OII€HKA COTHEYHOTO MaPaJUIaKca
paBHa 8,809” 1 COOTBETCTBYET PACCTOS-

HHUIO 70 ConmHna 149,34 MJIH. KM C IIOrpENI-
HOCTBIO B 96 ThIC. KM. COBPEMEHHOE BBICO-
KOTOYHOE 3HAYEHHE CPEIHETO PACCTOSAHMUS
o Comnua pasHo 149597870 kM (emy
COOTBETCTBYCT MAPAUIAKC 8,794148°").

Kaxyo posib ChIIpaIi HAOMOAEHUS IIPO-
XOXKICHNNA BeHepol /11 pa3BUTHA ACTPO-
HOMMU? HBIOKOM, Ubs CUCTEMA ACTPOHO-
MHYECKUX ITOCTOAHHBIX UCIIOJIb30BAIACh
BO BCEM MHPE Ha IIPOTSHKEHHUH ITOYTH BCE-
IO MPOIIIOTO BEK4, BBIBEI IMAPAIIAKC
CONHIIA U3 IPYTUX JIAHHBIX, ¥ OH OKA3aJ1-
Cs1 OYEHD OIM30K K 3HAYEHUIO XaPKHECCA.
M Bce ke HbIOKOM CUnTAII APYTHUE METO/BI
ropasio 6onee a(pPeKTUBHBIMH, TOCKOIb-
Ky 3((DEKT 4EPHOM KAIUIU U IPYTHE TPY/I-
HOCTH YCJIOKHAIOT UCITOb30BAHUE ITPO-
XOKIEHUS JJIs1 OTIPEZIETIEHUS ACTPOHOMM-
YECKOU €IMHUIIBIL.

HnTepecHo, 4ro mpuynHa 3ddeKra
YEPHOM KAaIlJIM BCE €Il€ HE BbIACHEHA.
ActpoHombl XVIII-XIX BB. BO3/1araivd OT-
BETCTBEHHOCTD Ha PA3JIMYHbIE (PAKTOPHI,
BKJIIOUAsl ATMOC(EPBI 3eMIN U BeHEPBL.
Ho xocmuueckutt anmapat 7RACE, Hab/mo-
Jas MpoxoxaeHue Mepkypus B 1999 r,
TOXKE 3aPErUCTPUPOBAT ITOT 3IPQEKT.
A Begby MepKypus HET aTMOC(pephl, M Ha-
OIII0/IEHNA BETTMCH U3 OTKPBITOI'O KOCMOCA
(em. puc. 6Hu3y). XOTs BIUAHUEM ATMO-
cpepbl IPEHEOPETATH HE CTOUT, OCHOBHASL
NPUYHMHA OCTAETCS HEU3BECTHOM.

TRACE Tnenn
HInangaep (Glenn Schneider) nz ApusoH-

Y4aCTHUKHM T'PYIIIBLI

cKoro ynusepcurera, /xen ITacaxod
(Jay M. Pasachoff) u3z O6cepBatopun
Tonkunca u Jleon Tony6 (Leon Golub)
n3 CMUTCOHOBCKOU O6CEPBATOPHU P

Gyusonsocif Voo Ly e . oot o,
T TS . h i g

3
4 _+

SDODEKT YEPHOW KATMAWN HabAKo-
AQA KAnUTaH Axenmc Kyk BO
BPEMSI MPOXOXAEHWST BeHepsbl
B 1769 . HO puCyHKe, CAEAOQHHOM
no HabAAeHNIM Kyka (BBepxy).
MOKA3AHO «CAUSIHUE» AUMOQA Be-
Hepbl ¢ Kpaem COAHLLQ, He Mo3-
BOASIIOLLLEE OMPEAEAUTb TOYHbIN
MOMEHT KOHTAKTA. KyK CYUTOA BU-
HOBHULLEN 3TOro armocdepy Be-
Hepbl. HO B 1999 . KOCMUYeCKas
obcepsaropust TRACE 3adukcu-
POBAAQ MOAOBHOE SIBAEHUE BO
BPEMSI MPOXOXKAEHMST MepKypus,
BOOOLLEe He KVMetoLlero arMo-
coepbl (caresq). MpUYMHA BO3-
HUKHOBEHWS 3bdEKTA YEPHOM KO-
MAU BCE elLle He SICHA.

B Mupe Hayku
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ACTPOHOMMUA

MOJIATAIOT, YTO «4EPHAS KAIULT> YaCTUY-
HO O6YyCJIOBJICHA ONTUYECKUM CMa3bIBa-
HHMEM JMCKOB ITaHeThl 1 ComHLA. YTOObI
YBUJIETD ITOJJOOHOE SIBJICHUE, TIO/IBEIUTE
OOJIBIION M YKA3ATEIbHBIN ITAJIbIIbI OTU3-
KO JIPYT K JPYIy U MOCMOTPUTE B Y3KHUI
MIPOMEKYTOK MEKIy HIMU Ha SIPKOM (DO-
HE: MEXy MAIbLAMHU MOSBUTCA TEMHAS
CBSI3KA EIIIE /IO TOI'0, KAK OHU COIPHUKOC-
HyTcs. Kpome TOro, moTreMHEHHE COJl-
HEYHOTO Kpasg — PE3KOC CHIDKCHUCE
APKOCTH Ha Kparo COJTHIIA — TAKXKE CITO-
coberByeT adeKTy YepHOT Karutu. CoT-
pyaHuKU TRACE TONBITAIOTCA KOMIIEH-
CHPOBATH €I'0 C ITIOMOIIBIO COBPEMEHHOI
AIIapaTypel BO BPEMs IPEACTOSIIETO
NPOXOXKIACHUA Beneprr

FAaBHOe - 6e30MacHOCTD!
XoTs NPOXOKACHUE BeHEPHI yTPaTHIO
CBOIO POJIb ISl ONIPEAIETIEHUS ACTPOHO-
MHYECKON €IMHUIIbI, COOBITHE 3TOT'O I'0-
Jla CTAHET OJIHUM M3 CAMBIX HA6/IO/ae-
MBIX B UCTOPUN ACTPOHOMMU. YBUJIETH
Benepy na ¢one CosnHia MOXHO 6yJeT
6€3 0COOBIX YCUIUI B OGMHOK/Ib UJIN Ma-
JIEHbKUH TeIeCKOIL. HO 1py 3TOM Cnenyer
COBIONATH TE JKE MEPDI ITPEJJOCTOPOKHO-
CTH, YTO U IIPU HAGJIIOJICHUH COTTHECYHOTO
3aTMeHus. [aHyB Ha CONMHIIE B TEECKOIT
6€3 COOTBETCTBYIOIIETO (DHIIBTPA, BBI MO-
JKETE CEPBE3HO MOBPEJUTD 71432 U JIKE
OCJICITHYTh.

O/IMH U3 CaMBIX O€30IACHBIX CIIO-
CO6OB — CIPOCIIUPOBATH N300PAKECHNIE

ComnHiza Ha IUCT 6€71011 6ymMaru. Icnomb3yst
OOBIYHBIE METO/II HAOIOICHUS TOKPBI-
THUH, ACTPOHOMBI-TIIOOMTEIM MOI'YT C I1OJIb-
3011 JyI HAYKH 3a(PUKCUPOBATH MOMEHTBI
KOHTAKTOB. DTH IAaHHBIC (HAPATY CO CBOU-
MU TeOrpapuueCKUMH KOOPAUHATAMM)
MOKHO ITOC/IATh B CEKIINIO ITPOXOKACHNI
Mepkypusa 1 Benepbl AMEPHUKAHCKOM
accoumanuu Habmoaarenei JIyHbl 1 ra-
Hert. [Tocne npoxoxaeHus 1882 1. MHOTHE
JIIOOUTENN ACTPOHOMHH HPUCIAIN CBOU
PE3YNBIAaThl B MOPCKYIO OOCEPBATOPHIO
CHIA, 1 OHM IO CUX TIOP XpaHATCA B Harm-
OHAJIbHOM aPXUBE.

Kanaznckuii «CripaBOYHUK HAOMIOATENIA
Ha 2004 r» B3I HA CEOA TPYZ ONHCATH
CPEIHIOIO YACTOTY OOIAYHOCTH B PA3/INY-

AYHLME MECTA aAst HOBAIOAEHWSI MPOXOXKAEHMS BeHepbl 8 nioHs 2004 1. Haxoaatcs B EBpone, Adpuke 1 A3um (CAeBQ).
HabAoaaTeAn ABCTPOAMM 1 BOCTOYHBIX PAMOHOB CLLA CMOryT yBUAETE TOABKO HYACTb MPOXOXKAEHWMS, O XXUTEAN 3ANAAHBIX PAVOHOB
CLUA nponycTsIT ero NOAHOCTbIO. YTOGbI HE MOBPEANTL TAQ3d, CAEAYET MOAB30BATHCSI HE MPOCTLIMI TEMHBIMU O4KAMMU,

QA CNEeLVOAbHBIMY COAHEYHBIMW CBETODUALTPAMU. O Mepax 6€e30MaCHOCTM Ym1TanTe Ha cante www.transitofvenus.org/safety.htm
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ACTPOHOMKA

«Koraa HACTYMUAO

B EeMSI

MOCAeAHETO TMPOXOXKAEHWS,

KYABTYPHbBI MUP MPOCHYACST OT BEKOBOM CHSYKM...»

Yiunbsim XaQpkHecc,
1882.

HBIX YI'OJIKAX 3€MHOI'O HIapa BO BpeMs
POXOKEHUS. OKa3aJI0Ch, YTO JIYUIITHE
MeCTa /ISt HAOJIIOICHUI Haxo s 1cs B pa-
Ke, CaynoBckor Apasuu 1 Erurnre, rie Be-
JINKA BEPOATHOCTD ICHOM MOT'OZIbL.

Tak »xe Kak npoxoxzenue 1882 r. npo-
OyJIMJIO MHTEPEC K HAYKE Y JIBYX BBIIAIO-
IIMXCA ACTPOHOMOB XX B. [IKOppKa Xeii-
na (George Ellery Hale) u Ienpu Paccena
(Henry Norris Russell), Bo3mokHO, O11-
JKarIIMe MNPOXOXKAeHHs BeHepsl 1oj-
TOJIKHYT MOJIO/IBIX JIIO/IEH K U3y4EHHIO AC-
TPOHOMUH. CTPEMSACh MAKCHUMAJIbHO
HCIIONb30BATh 3TO COOBITHE B OOPA30BA-
TENbHBIX LETLIX, NASA (hruHaHCHUPYET MHO-
JKECTBO MEPOIPHUATHI JIJIsI IPUBJIEYEHUS
yUaUXca ¥ MUPOKOI 1yonnku. B EBpo-
I1€ Pa3paboTaHbI AHAJIOTMYHBIE ITPOIPAM-
MbL KpoMme TOro, nocse €ra et 3a0BeHUs
BCE Yalll€ U YaIe UCIIONHAETCS IPOU3BE-
JIEHHE JIETEH/JAPHOTO AMEPUKAHCKOI'O
KOMIIO3UTOpPa,  aBTOpPA
mapmeit, xona Coysel (John Philip
Sousa) «Mapi HpOXOXXIeHUsT BeHepol»,

MHOXECTBA

HANKUCAHHOE 110 3TOMY CIy4alo B 1882 1.

MNpoxoxAeHus B APYrmx
NMAGQHEeTHbIX CUCTeMaX
ACTPOHOMBI C HETEPIIEHUEM KT IIPO-
XOXxJEeHUsT BeHepsl, HaJesCh NOAPOOHO
U3YYUTh €T0. A TIOKA YIEHBIE HACTPAUBA-
IOT HA3EMHBIE TEJIECKOIBI M NPHUOOPHI
KOCMHYECKHUX 0O6CEPBATOPUH, MexK/TyHa-
POJHBIN AaCTPOHOMHYECKHI coi03 (MAC)
OPTaHM3yeT CBOM Che3/1 BOIM3U TOTO Me-
CTa, rAe XOPPOKC HAGIIOAA MPOXOXKIC-
Hre B 16391

HeiHemHee npoxoxzjaeHue Benepor
OCOBEHHO MHTEPECYET ACTPOHOMOB, I10-
CKOJIbKY OHO JIA€T PEJKYIO BO3MOKHOCTD
pa3padoTaTb TEXHUKY M METO/IbI OOHAPY-
JKEHWsSI U M3ydEHUs IUIAHET BOIU3U JIPY-
Tux 3Be3/l. boabmuHeTBO 13 120 11aHer,
OGHAPYKEHHBIX K HACTOSIIEMY BPEMEHH
3a npeziesiaMu COTHEYHOH CUCTEMBI, ObI-
JIO HAHJICHO MOTOMY, YTO HX I'DaBUTALIUS

BBI3bIBACT HEOOJIBIINE IEPHUOANYCCKUE
JIBIDKCHUSL 3BE37I, BOKPYI' KOTOPBIX OHH
obpamaroTcs. OpHako B 1999 1. Ha pac-
CTOSHUM B 153 CBETOBBIX I'O/Id ACTPOHO-
MBI OOHAPYKWIN IIJIAHETY, KOTOPasi OC/Ia-
Ouia IpKOCTb CBOEH 3Be3/bl Ha 1,7% BO
BpPEMSI TPEXYACOBOI'O ITPOXOXKACHUS ME-
2Ky HEIO U 3eMiel. B ommyne OT MHBIX
METO/IOB TIOUCKA, HAOMIOAEHUE POXOK-
JICHUIT TIO3BOJISIET YTOYHUTb OPOHTANIb-
HYIO IIJIOCKOCTD JaJIEKOH IIAHEThl M OIl-
PEACIUTD €€ MACCY. A TaK KaK BEJIMYMHA
OCJIAGIEHHS SIPKOCTH YKA3bIBAET HA Pa3-
MEp IUIAHETBI, YICHBIC ITOTYIAIOT BO3-
MOKHOCTb OLIEHHUTD U €€ IJIOTHOCTD.

AOMNOAHUTEABHASA AUTEPATYPA:

NASA TaHupyeT CO3AaTh KOCMHUYE-
CKy10 O6CEPBATOPHIO ISl TOUCKA IUIAHET
B/IPYI'UX CUCTEMAX, HAOIIOASI UX ITPOXO-
skaeHus. HamedeHHbIl K 3a1rycKy B 2007 1
KOCMHYECKHHU annapart «Keriep» B reue-
HME YETBIPEX C JINIIHUM JIET Oy/ICT 3aHU-
MaTbcs uccnegopanem 100 ThIC. TOXO-
skux Ha CosHile 3Be3/1. Ero poromerTpsl
OyayT (PUKCUPOBATH OYCHb CIAOBIC
YMEHBIIEHHS IPKOCTU CBETUJI, ITO3BOJISA-
IOIIME OOHAPYKUBATD MJAHETHI Pa3Me-
poMm ¢ 3emitio. HabimofieHus poxosx/ie-
HUS1 BeHEPbI B HBIHEITHEM I'OJly IOMOT'YT
MOATOTOBUTE HEOOXOUMBIE IPUOOPBL.

Hcropust HabIIOICHUNT TPOXOXKICHUIT
Benepnl nponuia 1ojaHef Kpyr ot Ker-
siepa-ydeHoro o Keruiepa — KocMmude-
CKOro Tejieckora. HpiokoM, XapKHecC
U UX COBPEMEHHUKHU ObUIN ObI ITOPAXKE-
HBI IIPOIPECCOM ACTPOHOMUU. OCTAETCS
TOJIBKO T'd/IaTh, KAKUM OyJIET COCTOSHUE
HAayKM M ITUBWIM3AIIUM, Korja Benepa
BHOBbL mnpouaer Ha ¢one CoJHIa
B 2117 1. Becbma BEPOATHO, YTO K TOMY
BpeMEHU ¢ Mapca 6yayT HaOGmIIOgaTh
npoxoxaenue 3eman. Ecmu 10 HOA6ps
2084 r. Ha Mapce yxe OyayT oAU, OHU
CMOTYT YBHICTD, KAK UX POJiHAA IIJIAHETA
IIEPEMENIAETCS TI0 COJIHEUHOMY JIUCKY —
4YepHasl TOYKA HA OTHEHHOM (POHE. DTOT
BOJIHYIOITUIT MOMEHT CTAHET HOBOI BeE-
XOH B UCTOPHUM HAYIHOI'O ITOUCKA. M

» June 8, 2004: Venus in Transit. Eli Maor. Princeton University Press. 2000.
« The Transit of Venus: The Quest to Find the True Distance of the Sun. David Sellers.

Magavelda Press, 2001.

« The Transits of Venus. William Sheehan and John Westfall. Prometheus, 2003.

o AOMOAHUTEABHYIO MHGOPMALMIO O MPOXOXAEHUN BEHEePbl MOXXHO HOMTU MO aApecy
www.transitofvenus.org and sunearth.gsfc.nasa.gov/eclipse/transit/transit.html.

» OB6pasoBaTeAbHOS Nporpamma NASA usaokeHa Ha suneadrth.gsfc.nasa.gov/

sunearthday/2004/index_vthome.htm.

» EBponeinckme nporpaMmbl OMMCOHBI HO Www.eso.org/outreach/eduoff/vi-2004/

index.hitml.
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kOB

10 COU

AHTPOT

Tuwkos B.A. PekBuem no aTHocy:
MccAaeAOBAHUS MO COLMAALHO-
KYABTYPHOW QHTPOMOAOTUN. —

M.: Hayka, 2003.

ABTOP KHUI'U, U3BECTHBII UCTOPUK U AH-
TPOIOJIOT, JUPEKTOP MHCTUTYTA 3THO-
JIOrMH U a”HTponosorud uMm. H.H. Muk-
ayxo-Maxnas B.A. TUIIKOB mnpejjaraer
HETPAAULIMOHHBIA B3IJIAJ, HA TEOPUIO
3THOCA. IO €ro MHEHMIO, OOIIeCT-
BEHHO-UCTOPUYECKUE ABIEHUS CIENYET
paccMaTpuBaTh KaK PE3yJIbTaT 4eloBe-

YECKUX JICUCTBUH, IIPEACTABICHUI

KPHTHKA TEQPHH aTHOCA

1 HamMepeHuit. OH CUYMUTAET, YTO UCTO-
pUM B YHMCTOM BUJIE HE CYIIECTBYET —
OLIEHKA COOBITHH BCErjga OOyCIOBIEHA
CyObEKTUBHBIMUA  IIPEJICTABIEHUAMHA
O HUX U HECET ONPE/IEIEHHYIO CMBICIIO-
BYIO HAIPy3Ky B 3aBUCHMOCTU OT TOTIO,
KTO M KOIJIA NHUIIET JIETONMUCh, — HEMa-
POM HUCTOPHS TOCYAAPCTB HEOJHOKPAT-
HO IIEPEKPAMBAIACH B 3aBUCUMOCTH OT
MOJTMTUYECKOTO UMIIEPATHBA.
Tpa/iMITMOHHAsI HAYKa CKJIOHHA pac-
CMATPUBATH 3THOCHI KAK HEKHE OPI'dHU3-
MBI, IPOXO/JAIIUE TEM K€ IIYyTEM, UTO
U BCE JKUBBIE CYLIECTBA: OT POKACHHsA
K paclBeTy, YHaAKy U rudeau. TUikos
JKE OLIEHMUBAET ITHUYECKHE OOpPa30Ba-
HHSI CKOPEE KaK COLTUAIbHBIN KOHCTPYKT,
a4 3THUYECKAS! INCUXOJIOIUS 3a4aCTYIO
OKAa3bIBAETCSI HE IOPOKIEHUEM UH/IUBU-
JIYaJIbHOI'O CO3HAHHS TOTO WM MHOI'O
HAPO/id, 4 MO3UIIUEN, HCKYCCTBEHHO CO3-
JIAaHHON JHuAEpaMu, ydeHbIMu 1 CMMU.
Taxum 0OpPa30M, ITHUYECKAS UICHTUY-
HOCTb (POPMHUPYETCSI B KOHTEKCTE COLIU-
AJIBHOT'O OIBbITA. Pa3BuBasi CBOIO MBICIIB,
TUIIKOB JIEJIA€T HEOXKMU/JAHHBIE, YaCTO
NapaJJOKCaIbHbBIE BBIBO/BL B wacTHOCTH,
YUEHBII CYUTAET, YTO HAIIUU CyTh BOOO-

pa’kaeMble KOHCTPYKIIUH, KOTOPBIC CTa-
HOBSATCS XKECTKOU PEATIBHOCTBIO U OCHO-
BOM /151 KOJIJIEKTUBHOT'O ICHCTBHSL.

Y4YeHblli pacCMATPUBAET C ITO3ULIUH
«COLMATIBHOU aHTPOIOJIOTUM> TTOHATHSA
BPEMEHU U IIPOCTPAHCTBA, 4 TAKKE CTOJIb
AKTYaJIBHBIC CETOJHS BOIIPOCHI, KaK Tep-
POPH3M, IKCTPEMHU3M, HALITUOHAIU3M, CE-
IapaTu3M, JUACIOPHI, HAIIMOHAJIbHBIC
MEHBIITMHCTBA U T.J. OH YOEX/EH, 4TO
B OCHOBE PETMOHAJIBHBIX NPOTHBOPE-
YUIT JICKAT HE UCTOPUYCCKUE WJTH STHH-
YECKHE TPUYHHEL, 4 «COBPEMEHHBIC KOH-
(JIUKTBI  COBPEMEHHBIX YYaCTHHUKOB
COIMAIBHOT'O ITPOCTPAHCTBA IO TTOBOJY
COBPEMEHHBIX MPOO6IEM», TIPU 3TOM Ha-
IJUOHAJIbHASI PO3Hb U aTPECCUS TOIOTPE-
BAIOTCSI UICKYCCTBEHHO U HAMEPEHHO.

ABTOD JKMBO U SMOLIMOHAJILHO IIOJIEMH-
3UPYET KaK CO CBOMMM COBPEMEHHBIMU
OIIOHEHTAMH, TAK M C BBIBOIAMU TAKUX
KpynHbIX puryp, kak H.Bepages n JLIy-
MUJIEB.

B paboTe MHOTO CIOPHBIX KOHIICIIIIH,
OJTHAKO OHA TPE/CTAB/IACT 6E€3YCIIOBHBIN
MHTEPEC HE TOJIBKO I HICTOPUKOB U 3T~
HOTpadOB, HO U I IIHPOKOT'O KPyra 06-
PA30BAHHBIX YUTATEICH. M

HOBBIH CNPABOYHNK D HOBOM CTPAHE

Tom <«Poccusi», OTKPBIBAIONIUI HOBBIH
U3ATEIbCKUI IIPOEKT «HoBasg poccuri-
CKasl 3HIUKJIOINE/INA>, BOCCTAHABINBA-
€T IPEPBAHHYIO B Hadajle XX B. Tpa-
JUIIUIO BBINYCKA OOIIETOCTYIIHOTO
CIIPABOYHHMKA, B KOTOPOM HCTOPHUA
CTPAHbI U3/1ATAETCA 6€3 IOJIUTHYECKOM
nojomieku. CTpyKTypa M3/1aHus MPaK-
TUYECKA TMOBTOPAET 3SHIMUKIONECANUHN
py6eska XIX—XX BB.

«HoBasg pOCCHUMCKAsA IHILIMKIONEUS>
OyzeT cocTosATh U3 10 OCHOBHBIX TOMOB
1 OJIHOTO JONOJHUTENBLHOTrO. M36paH-
HBII METOJ| M3JIOKCHUA MaTepraa Co-
YeTACT JOCTYITHOCTD U3JIOKEHUS C TIA-

TEJIBHBIM NTOA60POM (DAKTUUCCKUX JJaH-
HBIX. TeKCT JOINOJHEH CXEMaMH, Ua-
IrpaMMaMH, TA0JUIAMH, OOJIBIIUM KO-
JIMYECTBOM WUIIOCTPALMKI U OHUOINO-
rpaduert.

IIpuMeYaTeIbHO, YTO JAHHAS SHIINK-
JIOTIE/IUS SIBJIACTCSL BEChMA Y/Aa4YHOM
IIPEMBEPON HOBOI'O M3JATEIbCTBA
«OHITUKIIONE US>, W

HoBas poccumnckas aHUMKAONeAUs
B 12-1 1. T.1. Poccus. -
M.: SHumMKAONeams, 2003. - 960 c.
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HOBBIH BEK 3PMHTAXA

K 300-neruio Ilerepbypra u3aaTeabCTBO
«CIIOBO» BBIITYCTWJIO KHUT'Y 06 DPMUTAKE,
BOILIEAIIYIO B CepHIO «My3sen mupa». Hec-
MOTPSI HA OTPOMHOE KOJIMYECTBO JTUTEPA-
TypBl HA 3Ty TEMY, UCTOPUA My3€sl IO CUX
10 HE MOJIy4Ya/Id BCECTOPOHHEI'O OCBEIIE-
HUS. MEXIy TEM OHA HEPA3PBIBHO CBA3aHA
€ cynp0oI Poccum u OTpakaeT BCE HIOAH-
CBbI KyJIBIYPHOM IIOJIUTHKHA U OTHOLIEHHS
K IIEHHOCTSIM MHPOBOI'O HCKYCCTBA.

ABTOp KHHUTH, AUPEKTOP OPMHUTAXKA
M.B.ITHOTPOBCKHH, BO3MOXKHO, €JUHCT-
BCHHBIN YEJIOBEK, CITIOCOOHBIN HATTUCATH
MOJOOHBIM TPYyJ, MU YBJIEKATEJIBLHO paC-
CKa3aTh O Pa3HBIX CTOPOHAX JIEATEJIb-
HOCTH MY3€s.

Knura mnocsdiieHa B IIEPBYIO O4YepPeEib
KOJIJICKITUSIM ITIPOU3BEACHUI UCKYCCTBA OT

(aIOMCKHUX TIOPTPETOB IO JKUBOIHUCH
XX BeKa. ABTOP PACCKA3bIBACT HE TOJIBKO
O HanbOJIEE HHTEPECHBIX 3KCIOHATAX
1 UX Cy/IbOE€, HO M O CBA3aHHBIX C HUMU
COOBITUAX M HMHTpUrax. OH ITOBECTBYET
O CTPOUTENIbCTBE 3IaHUM My3€sd U 3Tarax
€ro pPa3BUTHA, 4 TAKKE O JpaMaTH4-
HBIX CTPAHMIIAX €r0 KM3HH, CBA3AHHBIX
C pas3rpabJeHUEM MY3EHHBIX KOJIJIEK-
LU U NPOAAXKEN IEHHBIX 3KCIIOHATOB
B 20—30-€ ropl.

HicTopus KOMIEKIUA DPMUTAKA CIIOK-
HA ¥ TIOYYUTEIbHA, OHA BBIXOAUT 3d PAMKHA
HUCKYCCTBOBE/TYECKOTO TPy/A WU JIETOIN-
CH MY3EMHOM JKHU3HH. DPMHUTAK — COKPO-
BUIITHUIIA HE TOJIBKO PYCCKOM, HO Y MUPO-
BOM KyJIBTYPbL [TO3TOMY HHTEPEC K HEM HE

ociabeBacT. |

Muotposckum M.b. Spmutax. -
M.: Caoso, 2003. -
616 c.

Xep6eprt 3. Bapeap B capy. -
Cn6.: U3a-Bo MBaHa Aum6Gaxa,
2004.

NHTENNEKTYANBHBIE NPOTYAKH

BriepBbie Ha PyCCKOM A3BIKE BBIIIIA
KHUTI'A KPYITHOTO TIOJIbCKOT'O TTO3TA, IPa-
Marypra u accercra 3. Xepbepra «Bap-
BaAp B CajJy>. DTO JMIIbL IEpBasd 4YaCThb
TPUJIOTHU O KYJIBTYPHOM HACJIEAUU €B-
POIENCKON LIUBUIN3ALUN, HAMHUCAH-
HOI B MAJIOM CEPZIlY PYCCKOT'O MHTE-
JIMTEHTA JKAHPE TYTEBBIX 3aMETOK.
O6pa3oBaHHbIN «BapBap» uU3 BocTou-
HOI EBPOIBI C 61arOTOBEHUEM OPOJUT
10 PaNiCKOMY Cajly €BPOIIEHCKOIO HC-
KyCCTB4, KOTOPBIH JJOITHE I'OJIbI OBLI 3a-
MIPETHBIM JIJIA YEJIOBEKA M3 COLMAJIN-
crudeckon Ionpmu. HO mpHUKOCHO-
BeHue K ucropuu Ppannyu v Uranuum
JIIA HErO — HE CTOJIbKO 3HaKOMCTBO,
CKOJIBKO Y3HABAHUE, ITOCKOJIBKY BCAKHUIA
MBIC/ISIIUN YEJIOBEK BCKOPMIJIEH OJIU-
CTATEJbHBIM HACJIEAUEM €JUHOHN €BPO-
NENCKON Kyabrypsl Ilemepa JIacko BO
dpaHIMK, O4aPOBATENbHBIE (DPAHITY3-
CKHME I'OPOJIKH, «4€PE3 KOTOPHIE IIPOILIA

UCTOPHSI», TPAre/IUs TAMIIINEPOB U €pe-
THUKOB-anpourones, CueHa u OpPBbETO
C MX BEJIMKOJIENTHBIMHU IOJIOCATBIMH CO-
6opamu, 6oxkecTBeHHad VTanus 1 3Byd-
HbIE UMEHA €€ BEJTUKUX CBIHOB — XY/10K-
HHUKOB, aAPXUTEKTOPOB, KAPJAUHAIOB,
TO3TOB — TAKOB KYJIBTYPHBIH JIAHAIIADT
«Caja», B KOTOPBIA mpuriamaer Xep-
o6epT cBoux unTarenei. Iucarens npu-
BJIEKAET HE TOJIbKO BEJIHMKOE U BEYHOE.
Ocob60e 06agHNE TOBECTBOBAHUIO MPH-
JIAIOT MUJIBIE JIETAJIN, OBITOBBIE TOAPOO-
HOCTH, JKAdHPOBBIE CIIEHKH: IJIOTOK
KbSIHTU B TPATTOPHH, JOXKIb B [Taprike,
JIOMa «IIBETA 3a/IbIMJIEHHOIO KUPIIHYa»
B CHeHE...

Kuura ykpacur 6UOIMOTEKY UHTEILIE-
KTyajIa ¥ O9apyeT TeX, KoMy OU3Kku «O6-
paspl HUramuu» I1. MypatoBa u <«lenuin

mecra» [1. Bariisa. m
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KHHKHOE 0bO3PEHME

NTOr WA PYBEX?

Haunrast ¢ 60-X To[10B XX B. yUEHBIC BCETO
MHPa AaKTUBHO UCCIIEIYIOT ITPOIIECCHI ITIO-
OaIN3AITHH U ITOPOXKIAEMbIC MU SIBJICHIIS,
KPU3HCHI 1 TpoTHBOpeYns. K Hacrosiemy
BPEMEHU CHOPMHUPOBAIACH OOIIUPHAS
061aCTb MEKAUCITUTIIMHAPHBIX 3HAHHIT —
rnob6anmmcTuka. OJJHAKO HU B Poccuu, HU
B IPYTUX CTPAHAX JIO CUX IOP HE OBLIO
CIIPAaBOYHMKA, B KOTOPOM OBl PACKPBIBA-
JINCb OCHOBHBIE TOHSATUSA, KOHLEIIINH
Y TEH/JICHIINHY e¢ pa3BuTysL. Hacrosimee ns-
JIAHVE, HA/T KOTOPBIM Pa60TAJIO YETBIPECTA
COPOK ITATh KPYITHEHIITNX YICHBIX U3 /IBA-
JIIATH BOCBMH CTPAH MHUPA, BOCIIOJIHSCT
3TOT NPOOEIL.

K coxanenuio, pabora HaJi U3AHUEM
MPOJOJDKAIACH TAK JOJITO, YTO ABTOPBI HE
CMOIVIM TPOAHAJIU3UPOBATH JIUTEPA-
TYypy MOCTICAHUX JIET WU OIPAHUYIHINCH
B OCHOBHOM MAaTE€PUAJIAMU CEPEIUHDI
90-x rogos. IToaTOMy HU3/JaHUE CKOpPEE
OTMEUAET ONPENEICHHBIN PyOEXK B PaA3-
BUTHHU ITIOOATNCTUKY KAaK HAYKH, HEXKCII
TMOJIBOUT KAKUE-TO UTOTH. M

TAO6AAUCTUKA: DHUUKAONEAUS. LieHTp
HAYYHBIX Y NPUKACAHBIX NPOrpPaMm
«Ananor». — M.: Paayra, 2003. - 1328 c.

TARHEI IPEBHOCTH

Cepust KHUT' «3arafiku JPEBHUX LIMBH-
JIN3ALUI» BIIEPBbIC 3HAKOMUT OTCYECT-
BEHHBIX YHUTATEJICH C OPUTHHAJIbHBIMU
TPYAAaMH KPYIHCEHUIIUX €BPONCHCKUX
HCTOPHUKOB KyJIBTYpbl. Hauano XX Beka
IO MPABY CYUTAETCA <«30JI0TBIM BEKOM»
MHUPOBOU apxeonoruu. MMEeHHo B TOT
1epuo/; O6bIIH ONMyOIUKOBAHBI OCHOBO-
IOJIAralommue padboTsl, ONPEICIUBIINC
Ha MOCJIEAYIONIUE AECATUIETUS PA3BU-
THE HAYKH O JPEBHUX KYJIBIYyPaX.

[l 3a11aIHOEBPONENCKUX HCCIIENO-
BaTE/NIEH XapakTepeH axkrorpaduye-
CKHUI TO/XOJl, OCHOBAHHBIM Ha TIa-
TEJIBHOM NOAO0PE APXCOJOTHYCCKUX
HAXOAOK M JOKYMEHTAJIBHBIX CBUIE-
TEIBCTB. YUEHBIC KaK OBl COPEBHOBA-
JINCH JIPYT C JPYIOM, CTPEMSCH NIPHUBEC-
TU KaK MOXKHO 6osblie (PaKkToB,
JICTAJIBHO OIMCATb JPEBHUE KYJIBIYPBHI.
Kaxxgas kHura, BOmeAmas B CEpUIo, HE
MOTEPSIA CBOErO HAYYHOI'O 3HAYECHUS
U JUIsl COBPEMEHHOTO MOKOJICHUS y4de-
HBIX U uyuraresner. Kpome TOro, oHu
IIPUBJICKAIOT GJIECTANCH MaHEPOU HU3-
JIOKEHUSA, IMUPOTOM U INTyOMHOM 0600-

MEHUI, OOTaTBIM HJIIOCTPATHBHBIM
pAZOM.

ABTOPBI KHUT' — HE TOJIbKO U3BECTHBIE
y4eHbI€, HO U TAJTAHTIUBLIC ITOITYJISAPU-
34TOPBI HAYKHU, KOTOPbIE BOCCO3IAIN
YBJICKATEIbHYIO U CIOXHYIO KAPTUHY
PasBUTHUA LMBUIM3AIUK HA IIPUMEPE
crpan bimknero Bocroka, 1ora u cese-
pa EBporibL. B

Kpamep C. LUymeps!.
MepBas UMBNAN3ALMS HO 3eMAe. -
M.: LleHtpnoaurpad, 2003. - 383 c.

BaereH K. Tposi u TpOSiHLbI.
Boru v repom ropoada-npuspaka. -
M.: UeHTtpnoaurpad, 2003. - 363 c.

TapHu O. XeTTbl. Paspywmrean
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POCCUNCKUIA HOBbIN YHUBEPCUTET

Pextop
akagevnk PAEH
B.A. 3epHoB

(DaKyNbTETHI:

Micuxonorun u neparoruku
CneunanbHOCTb: ncuxomnorug,
rejarorvika 1 ncmxonoruns.

Hpuanvecknii
CNeynanbHoCTb: PVCNPYAEHLNS.

@®uHaHCOBO-3KOHOMUYECKHIA
cneyManbHOCTb: (VHaHChI 1 KpeawT, Byxrantepckui
VY4ET, aHann3 1 ayant, Mrnposas 3KOHOMUKa,
MEHEKMEHT 0praHmn3aunmn

[B T.4. B TONJINBHO-3HEPreTU4ECKOM KOMIIIEKCE

C yrny6neHHbIM N3y4EHEM aHITIACKOrO A3bika).

NHocTpaHHbIX A3bIKOB
M MEXKYAbTYPHOWH KOMMYHHUKALUK

cneunanbHOCTb: TEOPUNS 1 METOOVKE
npenofaBaHna MHOCTPaHHbIX A3bIKOB 1 KyNbTyp,
nepeso 1 NepeBodOBEEHNE.

Nudopmanymonnbix cucrem

W KOMNbIOTEPHLIK TEKHONOr UM

CoumnanbHO-KyNbTYpHOIO
cepBuca U TypU3ma

CNeuMaNnbHOCTb: COLVANbHO-KYMbTYPHbIA CEPBIC
N TypU3Mm.

®opmbl 06yuenus:
04Has, 04HO-3a04Hast (BeYepHss), 3804HaR, 3804Has C ANEMEHTaMI AMCTaH-
LIMOHHOTO 06Y4eHVs, 3KCTepHaT (No nporpamman)

Cpoku o6yvenus:
4 ropa — Gakanasp, 5 net — creuyanuct, B neT — 3a04Hoe 06y4eHne.
YCrnoBus NOCTYNNEHUs — No peaynbTaTam TECTVPOBaHNS.
[Inst mAL ¢ BbICLLMM 06Pa30BAHIEM: BTOPOV [MNMOM 3a 3 rofia, acipaKTypa.
TeN. 105-03-85

LlBHTp NOArOTOBKM HasoroBbIX KOHCYbTAHTOB
TeJ. 105-03-87

Konnemx, BbINYCKHUKI KOTOPOT MMEIOT MPaBo 3aKOHYUTb By3 B COKPALLEHHbIE
cpoku (3—-3,5 ropa).
Ten. 263-79-82

3a04Hast (hopMa 0By4eHINs C 3MIEMEHTaMM AUCTaHUMOHHOrO 06y4eHus — 6 ner,
Ha 6a3e BbicLLero 06pa3oBaHns — 2—3 rofa.

PaBoTaloT noaroToBuUTENbHbIE Kypchl Ang y4alumxes 11-x kiaccos.

[oBy3osckas noaroToska Ans yyawwmxes 10—11-x knaccos.

Ten. 263-7032

CNeunanbHOCTb: NpyknagHas MHOpMaTHKa
B 9KOHOMVIKE, NpuKnagHas MHAopMaTuKa

B yNpaBneHn, MaTeMaTM4eckoe oGecrneyeHne
1 afMUHUCTPUPOBAHNE NHAOPMALIMOHHBIX
CUCTEM, MH(OPMALMOHHBIE CUCTEMbI 1
TEXHOMOTUU.

18.06.2004 r. B 15 4acos.

105005, P®, r. Mocksa, yn. Pagno, 22

Mpoe3n; meTpo "baymanckas”, Tp. NeN237,45, 50
0o ocT. "[TechopToBckas HabepexHas'", Tp. N224.
Ten. (095)105-03-88

Bblllvl:I(IIHI(H NoNY4aloT rocyAapcTBEHHbIH AUNIOM.

Otcpouka oT NpU3biBa Ha BOGHHYIO CAYKGY ANs NuL, 06yualowmuxcs no o4uxoi dopme. 06yuenne nnatHoe. imeercs o6uwexuTHe.
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KpycaHoB A. PyCCKUI ABOHIAPA,:
1917-1932 (MCTOPUYECKUI 0630P).
B 3-x 1. T. 2. PyTypuctnyeckas
peBoAoums (1917-1921). KH. 1, 2. -
M.: Hosoe AanteparypHoe
o60o3penune, 2003.

GY/IbbA PYGCKOTO ABAHTAPIIA

BpIxoz BTOPOro TOMa OOIIHUPHOTIO TPY1d
A.Kpycanosa «Pyccknrt apanrap/» (mep-
BB BbIIIET B 1998 I) MOKA3BIBACT, 4YTO
HU3Y4EHHE JAHHOTO /IBIKEHNS B UCKYCCTBE
OTHIO/Ib HE 3aKOHYCHO.

A.KpyCcaHOB HIBITAETCSI OOOOHIUTD OT-
POMHOE KOJTMYECTBO MATEPUAIA ¥ HAa STOU
OCHOBE BBICTPAWBAET B €ZIMHBIN XPOHOJIO-
TUYECKHUI TIOTOK COOBITUS, CBA3AHHBIC
C MCTOPHEN PYCCKOI'O aBaHrap/a. B mep-
BOM TOME «BoeBoe IeCATUICTHE> AHATTU3U-
PYIOTCSI ICTOKU JIBIDKEHMS. ABTOP IOJIArd-
€T, YTO PYCCKUH aBAHT AP/, — «OOIIECTBEH-
HOE [IBIDKEHHUE C ONIPEAEJIEHHON UIEHHO-
XYAOKECTBEHHOM CUCTEMOH B3IVIAIOB>, CY-
mecrBoBagiiee ¢ 1907 o 1932 1. u o60-
3HAYaBIIICE JIEBOE, HETPAJUITMOHHOE, HE-
(HPOPMATTBHOE UCKYCCTBO.

Hawnboree r1og0TBOPHBII TEPHO/] Pa3-
BUTUS ABAHTAP/1A IIPEZICTABIEH BO BTOPOM
TOME U OXBATBIBACT COOBITHA XYyIOKECT-

BEHHOI )KMU3HU 1917-1921 1 A. Kpycanos
PACCKA3BIBAET U O TOCYJAPCTBEHHDBIX BbI-
CTABKAX OTZAEId HM300PA3UTETbHBIX UC-
KYCCTB, 1 00 aruTalfiOHHO-TIPOIaraHau-
CTCKOW, JIEKIIMOHHOM U JINTEPATYPHO-M3-
JIATEJIbCKOM JIeITeIbHOCTH oTaena 30
Hapxommpoca, 1 O My3eHTHOM CTPOUTENb-
crBe. OH NO/IPOO6HO XAPAKTEPUSYET Pa3-
JIMYHBIC T'PYIIIBL, TAKUE KAK UIMAKUHUCTBI,
HUYEBOKU, SKCIIPECCUOHUCTEIL, 3ayMHHUKH,
OCCIIPEIMETHUKY, JIIOMUHHUCTBI U TJ.
ABTOp AHWIM3UPYET U «PEBOIOIHIO B
TEATPE» — HACWIbCTBEHHOE U3rHAHUE U3
HCTOPHH UCKyCcCTBA KamepHoro rearpa.
OT/ie/IbHBIE TTIaBbI MOCBAIIEHBI TACTPO-
JISIM M BBICTYTUIEHHAM BEIYITUX JieATeIeH
aBaHrapja.

O6 uCTOPpUM TOHEHUI HAa ABAHTAP[
pedb NOMZET B TPETHEM TOME, KOTOPBIN 1
3aBEPIHIUT (PYH/JAMEHTATIBHOE UCCIIC/IOBA-
Hye. m

\ il

Bemum nepsbie 1BE KHATH U3 «9EeThIPEX-
KHMZKHST> BEYHIETO PYCCKOT'O COIIMOIION4,
JIokTOpa (hrnocopckux Hayk b.A. I'pymn-
Ha «HeTbIpe XKU3HU POCCHU B 3epKajie OIl-
POCOB OOLIECTBEHHOI'O MHEHMS: 3MO0XA
Xpymesa 1 bpexxnesa». [OTOBIATCSA TOMA,
MOCBAIIEHHbIE NIEPHO/LY NTpaBieHus Top-
Gauesa u EnblyHA. DTO YHUKIbHAA pa-
60Ta, OCHOBaHasA Ha 250 3MIUPHUYCCKUX
HUCCIIEIOBAHUAX, IPOBOJIMMBIX Ha TIPOTH-

A0 NET B GEPKANE CTATHCTHKH

sxeHuu 40 sieT. B KHUrax npe/icTaBICHbl
PE3Y/IBTaThl OIIPOCOB OOIIECTBEHHOI'O
MHEHUSI, KaCAIOMIMECS CaMBbIX Pa3HbIX
ACIIEKTOB OOIIECTBEHHOM KU3HU HaAIICH
CTPAHbBL: 9KOHOMMKH U ITOJIMTUKH, HJICO-
JIOTUU U PEJIUTHU, PAOOTEI U CEMBU U T.JI.
3aTPOHYTO TAKKE MHOXKECTBO «IACTHBIX>
KOTOPBIE XAPAKTEPUIYIOT
IIPOIIECCHI, TPOUCXOJAININE B yMax Ha-

BOIIPOCOB,

IINX COBPEMEHHHKOB, BO3MOXKHO, 60j1ee
SIDKO, 9YE€M ITPUBBIYHBIC <«OOIIECCTBEHHO-
TOJIUTIYECKUE»: «KaK BBI IPOBOJIUTE CBO-
OomHOE BpeMsA?», <«ImaBHOE COOBITHE
XX B, «Korza Bbl B IOCJIEJHUI PA3 MEHA-
1 MeOeb?» U T.JI. ABTOP KHUI' HE TOJIBKO
IIPUBO/IUT CTATUCTUYCCKHUE JAHHBIC, HO
¥ AHATU3UPYET UX, IBITASCh «yMOM IIO-
HATBH> POCCHIO, BOIIPEKU OIPABABIBAIO-
IIEMY JIIOObIC OOIIECTBEHHbBIC KATAKIN3-
Mbl KJIACCHYECKOMY YTBEPK/ICHHIO, YTO
y Poccun «ocobeHHas CraTb». YHUKA/Ib-
HOCTBh HUCCJIG/IOBAHHSA B TOM, YTO IIEPE]

HAMM HPOXO/IAT YETBIPE MOKOJIEHUS, Ye-
TBIPE 3MOXH, KK U3 KOTOPBIX IIO-
CBOECMYy 3HAYMM4, YHUTATEIb MOXKET
MIPOCJIEIUTD, KAK MOCTEIIEHHO MEHSJICH
MEHTAJUTET HAIIUX COOTEUYECTBEHHU-
KOB, IPUOPHUTETHI, CUCTEMA 1IEHHOCTEH,
YPOBEHDb GJIATOCOCTOAHUSA, OOPA3 MBIC-
JIEM, TIOJIMTUYECKUE IPUCTPACTHA U T.JI.

Kuura 6yfeT MHTEpEeCHd HE TOJBbKO
HUCTOPHKAM, COIIMOJIOTaM H IOJUTO-
JIOI'aM, HO M IIUPOKOMY KPYry 4uTaTe-
JIEH, HEPABHOJYIIHBIX K CygbOE CBOEH
CTpaHbL W

lpywuH B.A. YeTbipe XunsHm Poccumn
B 3€PKAAE ONPOCOB O6LLLECTBEHHOIO
MHeHusi. O4epKu MAaccoBoro
CO3HOHUS POCCUSIH BPEMEH
Xpywesa, bpexxHesa, lop6ayesa

y EAbUMHA. B 4-X KH. —

M.: Nporpecc-Tpaauuus, 2003.
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BbIWEA N3 NEYATUN OHEPEAHOWN HOMEP YXYPHANAA «HAYKA U )KN3Hb»

Temamka cratest HOMepQa, KQK BCErAQ,
LIMPOKA Y PA3HOOBPA3HA
°

BUTAMMHBI — HM3KOMOAEKYASIOHBIE OPra-
HNYEeCKMEe COEAMHEHWsT — B O4YEHb He-
BOABLLNX KOAMYECTBAX KPANHE HEOBXOAM-
Mbl AASI BODKHEMLLNX BGUOXMMUYECKNX pe-
AKUMIA B OpraHname. Hoeble AQHHbIE YKO-
3bIBAIOT HA TO, YTO K BUTAMUHAM CAEAYET
MPUYNCANTL UBBECTHOE BCEM AEKAPCTBO —
QACTUPWH.

[

Akaaemuk K. . AadepoB pacckasbl-
BAET «O MPOLUAOM AASI ByAyLLEro» — TAK
OH HO3BAA KHUIY BOCAIOMUHAHWI, TAGBbI 13
KOTOPOW MYOAUKYIOTCS B XKYPHAAE.

[}

CTpaHQ BCAYLUMBAETCS, BCMATPMBAET-
cs1 B 3aMaA 1 B CTPAHHOM MPOTUBOPEYNM C
TPOANLIMEN HEMPUSTUSI TOTOBUTCS MPUHSITH
1 nepeHsTb MHoroe. OHA 1 MEPEHVMAET.
B pesyabTaTe Bo BCEX OBAQCTSIX KM3HN MPO-
VICXOAUT pe3koe pasABOeHMe. BeipabarTsl-
BAETCSl HOBbI CTUAb CYLLECTBOBAHMSI...
Poccus, XVII Bek.

CT1aThsl O MPOTUBOCTOSIHUN LAPsT AAEK-
cesl MUXAMAOBNYA M NATPMAPXA HUKOHA Ha-
nucaHa V. A. AHApeEeBbIM AAS KYPHAAQ MO
MOTEPUOAOM €70 KHUIN.

(J

Ob6esbsiHbl PUCYIOT, KAK AeTu. MOXHO
CKO3ATb M HOOBGOPOT — MAAEHBKME AETU
PUCYIOT, KOK 06e3bsiHbl. [TepBble pAeTckmne
PUCYHKM «QBCTPAKTHBI» U 3TUM HAMOMM-
HQIOT ©KMBOMUCHbBIE MPOU3BEAEHWSI» 0be-
3bsIH. [1OoTOM, MO Mepe Pa3BUTUSI, B PUCYH-
KAX MAABILLEV MOSIBASIKOTCSI AETAAM, HO BCE
e 06bEMHbIE MPEAMETHI OHW MOYTU BCE-
TAQ M306PAKAT MAOCKUMU, O ECAU U PU-
CytloT 06beM, TO B OBPATHOM NepCrneKTu-
Be. [Toyemy TaK nponcxoamnt? OCoOBEHHO-
CTU PO3BUTUSI MO3TA AETEN U KMBOTHbIX
paccmMaTpureaiotcs B ctatbe A. A. Pupco-
BA 1 A. M. YAKEHKOBA C NO3ULIMIA GUBMOAO-
rmu.

[

Mpo6AeMbl 06pa3oBaHUS. B cTpaHe no-
CTEMNEeHHO BO3POXACETCSl PA3PYLIEHHASs!
MOYTN AO OCHOBOHMSI POCCUNCKAS CUCTE-
MO HOYYHO-TEXHUYECKOTO TBOPYECTBA MO-
AOAEXM, U 3TO TBOPYECTBO TpebyeT BCe-
MEPHOM MOAAEPXKKN.

[ J
Crapenwmnn mocksosea B. B. CopokmH
NMPEAAAraeT YATATEASIM COBEPLUNTL OYe-
PEAHYHO SKCKYPCUIO MO YAMLLAM Mocksbl. Ha
3TOT PA3 MPOWUTUCH MO NMEPEYAKAM MEXAY
MSCHMLKON 1 [TOKPOBKOM.

[ J
PasmexeBaHne eBponenckoro 3anaaa 1
BocToKka YOCTO CBSI3LIBAIOT C TATAPO-MOH-
TOAbCKMM HallecTsuemM. Ha camom AENe
BC€ HAYMHAAOCH 3HAYUTEAbHO PAHbLUE...

()

OAHO 13 MOCAEACTBUIN MOTEMAEHUS KA-
MATA — MPOHUKHOBEHNE PbIO TEMAOAIOOU-
BbIX BMAOB HO ceBep. BAaaamBocTOKCKME
y4eHble NMPEACTABASIOT YUTATEASIM TPOMN-
YECKMX MPULLEAbLIEB — HOBbIX obutare-
Aen 3aAmBa MeTtpa Beankoro.

[ J
Bupychl renatmta KOBAPHLI: MOPON Ye-
AOBEK MOXET BOBCE HE 3AMETUTL, YTO Me-
pPeBOAEA OAHOM 13 GOPM 3TOro 3A60AEBA-
HWS, Q B PE3YAbTATE — TSHKEAENLIne oc-
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@ CoBpemeHHan kapTa EBponbl
Hayana cKknagbIBaTbCA 3a ABe Thi
CAYM NeT A0 Hawe 3pbl ® OgHa
M3 CambIX HacyLHbIX npobnem 06-
paszoBaHuA B Poccuu — BO3poxgeHue Hayu-
HO-TEXHMYECKOro TBOPYECTBA MOMOAEKH
@ 06e3kLsH 1 ieTeil MOXHO OTHECTH K OIHOM
KMBOMMUCHOW LIKONEe»
® Bo ®paHumm xayTt
NOABMEHWUA KOHTENHe-
poB, CaMOCTOSATENLHO

COPTHPYIOLIMX MyCOp.

NOXHEHWUS. HO CETOAHSILLHNIN AEHD MEANKOM
M3BECTHbI LUECTb HEMOXOXMX APYF HO APY-
rQ BUPYCOB, MOPCHKAIOLMX NMEeYeHb: remna-
el A, B, C, D, En G.

[

HapKOMaHWsl, TOKCUKOMAHMSI, QAKOrO-
AV3M — BCE 3TV COLMAAbHbIE MOPOKM, CTOB-
e 61MYOM COBPEMEHHON LIMBUAUZALIAN,
MNIMEIOT CXOAHYIO GU3MOAOTUYECKYHO 1 BGL1O-
XUMUYECKYIO TIPMPOAY.

[J
«/13 TeHn B cBeT nepenetas..» A Mas-
POAU, MEXAY MPOYUM, MPEAYMPENXACA: «He

BEPbTE MHE, IPAXKACHE». (PACCKA3 O TOM,
KAK MOAE3HO 3HATb HE TOAbKO MEPBYIO
CTPOYKY CTUXOB.)

()

[epBOe BAPEHbE M3 Groa HOBOTO YpPO-
as B [TOAMOCKOBbE MOXHO CBAPUTH YXKe
B HOYOAE MIOHSI. YKMMOAOCTb CO3PEBAET
POHbLUE COMOM POHHEN CAAOBOW 3EMASI-
HUKW.

[}

OpPUIMHAABHBIE KOMMO3ULMKM, KOTOPbIE
MOTYT YKPOCUTb COMbIE HEOXUACQHHbIE
YFOAKM COAQ, — B CTaTbe M. Ky3bMUHOWM
«BOWNTN B CAA C YABIGKO»,

DNEKTPOHHASA BEPCHS )KyPHAJIA IIPEICTABICHA B CETU MIHTEPHET, I71€ ©KEMECAYHO PETUCTPUPYETCst OKOIO 10 000 o6pameHurt.
Anpec pegaxkumn: 101990, Mocksa, LleHTp, yi. Macaunxkas, 1. 24. Ter. (095)924-18-35, dakc (095)200-22-59.
Or€en1 CBA3EH € OBIECTBEHHOCTDIO M pEKIaMBbL: TeL /(akxc (095)928-09-24. Cayx6a pacnpocTpanenust: (095)921-92-55.
Http: www.nauka-i-zizn.ru, e-mail: mail@nauka.relis.ru. ITojrmicHbie uHAEKCh 70601, 79179, 34174.
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OYEBHIHOE-HEBEPOAITHOE

MbI BOCIIpUHMMAEM OKpYIKaIoIlee HaC
KaK JIAHHOCTb: COJIHCYHBIH JIy4, UI'PAIO-
HIHH 67IMKAMM Ha [IOBEPXHOCTH BO/IbI, T1E-
PENIUBBI KDACOK OCEHHETO JIECA, YIIBIOKY
pebeHKa... MbI HE COMHEBAEMCH, YTO pe-
AJIBHBINT MHUP UMEHHO TAKOB, KAKMM MbI
ero BuauM. Ho Tak i 310 Ha camom jiene?
TTouemy MHOIA 3pEHUE HAC ITIOABOANT?
Kak MO3r yesioBeKka MHTEPIPETHPYET BOC-
MNPHUHHUMAEMbBIE OOBEKTBI? OTBETBI HA 3T
U MHOTHUE JIDyTUE BOIIPOCHI 3PHUTEIN
nepegadn «O4EeBUIHOE—HEBEPOSTHOE>
y3HAIU U3 6eceibl mpodeccopa Ceprest
TTerpoBrya Kanuiipl CO CTapminuM Hay4d-
HBIM COTPYJHUKOM (DaKyJIBTE€Ta IICUXO-
JIOrUr MOCKOBCKOI'O I'OCYAdPCTBEHHOI'O
yHuBepcuteTa M. M.B. Jlomonocosa I'a-
JIMHOU SIKOBIEBHON MEHBITHKOBOM.

UAAIO30pEH AV BUAUMBIA MUP?

YenmoBeK BOCIPUHUMAET OOJIBIIYIO YACTh
UHPOPMAIINN OO0 OKPYKAIOIIEM MHPE
Onarogapsi 3pEHNIO, HO MaJIO KTO 33/lyMbI-
BAETCs O TOM, KAK UIMEHHO 3TO IPOUCXO-
AT, Yaie BCEro 171a3 CYUTaIOT MOXOKUM
Ha (poTOoAIAPAT WIN TEJIEKAMEPY, ITIPOE-
LIUPYIOLIYIO BHEIIHUE OOBEKTEI HA CET-
YATKY, KOTOPAs SBJIAETCS CBETOYYBCTBU-
TEIBbHON MOBEPXHOCTBIO. MO3I «CMOT-
pUT> HA 3TY KADTUHKY U «BUJIUT> BCE, UTO
HaC OKpyskaeT. OJJHAKO HE BCE TAK ITPOCTO.
Bo-nepBbIX, M306paKEHNE HA CETYATKE
[IEPEBEPHYTO. BO-BTOPBIX, N3-32 HECOBEP-
MIEHHBIX ONITUYECKUX CBOMCTB 171434, Ta-
KHX KaK a00epaliyisi, ACTUrMaTU3M U ped-
PAKIIMS, KADTHHKA HA CETYATKE PACPOKY-
CUPOBaHA WM pPa3Ma3aHa. B-TpeTpux,
IJ143 COBEPIIAET ITOCTOSHHBIE JIBIKEHUS:
CKAYKH{ IIPH PACCMATPHUBAHUM U300pAXKE-
HUM U TIPUA 3PUTEJIBHOM ITOMCKE, MEJIKHE
HEIPOU3BOJIbHBIE KOJIEOaHMs TTPU (PHK-
Caly Ha O6'bEKTE, OTHOCUTEIBHO MEJI-
JICHHBIC, IUIABHBIC TICPEMCHICHUA IIPU
CJICKCHUUN 34 OBUKYHIVIMCS OO'BEKTOM.
TakuM 0OOpPa3oM, M300PAKEHUE HAXO-
JIUTCSI B TIOCTOSIHHOM TUHAMUKE. B-uer-
BEPTHIX, V143 MOPIaeT IPpUOIM3UTEBLHO
15 pas B MUHYTY, 4 3TO 3HAYHUT, YTO U30-
GPaKCHHUE Yepes3 KAKIbIC 5—6 CCKYH/I I1e-
PECTAET MPOEIUPOBATHCS HA CETUATKY.
Tak 4TO K€ «BUIUT> MO3I? [TOCKOIIBKY 4e-
JIOBEK 001a/1a€T OMHOKYJIAPHBIM 3DEHH-
€M, TO (paKTHYECKH OH BH/IUT JIBAd PA3MBI-
TBIX, ICPTAIOMINXCA U IICPUOJUICCKU HC-

YE3AI0IINX U300PLKEHNA, 4 3HAYUT, BO3-
HHUKAET MIPOo6IIeMa COBMEIIECHUS HH(OP-
MAalyH, IIOCTYHAIOUWIEN 4Yepe3 IPaBbIH
U JIeBbIA T71a3. Clie/lyeT OTMETUTD €lIIe
OJJMH MAPaJIOKC Hammero 3penuns. Ilpen-
CTaBBTE CEOE UHKEHEPA, TIEPE], KOTOPBIM
IIOCTABJIEHA 32/1a44 CO3/1ATh IIPUOOP, OTO-
OpPaKAIONIUH CBETOBYIO MH(MOPMAIIUIO
O BHEImHeM mupe. Kak 6b1 OH pacnosno-
JKMJI CBETOYYBCTBUTE/ILHBIC 3/IEMEHTBI?
CKOpee BCEro OHU 6BUTH ObI OPUCHTHPO-
BAHBI 10 HATIPABJICHUIO K Ma/IAIOMEMY
csery. Mmkenep no umenu «IIpupoga»
OPHMEHTUPOBAJI HAIIIH CBETOYYBCTBUTEIb-
HBIC 3JIEMCHTBI — MAJTOYKU U KOJIOOYKHU
CETYATKH — HE WIALIOM», A «CITMHOM» K I1a-
JIAfOIIEMy CBETY. 3aueM? TaKHUX BOIIPOCOB
BO3HHKAET JJOCTATOYHO MHOT'O IPH aHa-
JIN3€ UCCIIEJJOBAHUI 3PUTEIBHOIO BOC-
npusaTHs. CymecTByeT MHOI'O HAy4HBIX
HAIIPaBJICHUH, KOTOPBIE, UCTIONb3Ys Pa3-
JIMYHBIE SKCIIEPUMEHTAIBHBIE METOJUKY,
HBITAIOTCS TTOHATD, KAKUM OOPa30M Mbl
BOCIHPUHHMAEM OKDPYKAIOIIUA MHP.
OJIMH U3 CAMBIX UHTEPECHBIX CIIOCOOOB
U3y4YECHUSA — UCCIIEOBAHUE 3PUTEIBHBIX
WLTIO3UI.

OnTtuko-reomeTpmyeckue
UAAIO3NU

VIITIO3UH — 9TO UCKAKEHHOE, HEA/IEKBAT-
HOC OTPAKCHUC CBOWCTB BOCIIpHUHHMA-
€MOro oobekTa. B mepesoze ¢ naTeiHA
CJIOBO <«HJUIIO3US> O3HAYAET <«OIIMOKA,
326/TyKIEHHUE>. DTO F'OBOPUT O TOM, UTO
WJUTIO3UHU C JABHUX BDEMEH MHTEPIPETH-
POBAIMCh KaK HEKHE COOU B PaOOTE 3pU-
TEJIBbHOW CUCTEMBI. Mi3ydeHneM NpUduH
X BOSHHUKHOBCHM 3dHUMAJIMICh MHOI'HIC
nccenenosarenn. OCHOBHOM BOIIPOC, MH-
TEPECYIOUTUET HE TOJIBKO IICUXOJIOI'OB, HO
U XY/IO’KHUKOB, — KdK HA OCHOBE JIByX-
MEPHOT'O U306PAKEHHS HA CETYATKE BOC-
CO3/JAETCA TPEXMEPHBIN BUIUMBIIT MHP.
Bo3MOXKHO, 3pUTENIbHASA CUCTEMA HCIIOJb-
3yeT ONPE/ICICHHBIC ITPU3HAKU ITTyONHBI
1 YJICHHOCTH, HalPUMEpP, HTPHHIIMII
TICPCIICKTUBDI, npeunonara}omnﬁ, 9TO BCC
MMAPA/UIC/IBHBIC IMHUW CXOAATCA HA YPOB-
HE TOPU30HTA, 4 PA3MEPBLI OOBEKTA IO ME-
pe €ro yaajeHus oT HabmoaTels IIPO-
NOPLMOHAIBHO YMEHBbIIAIOTCA. MBI HE
OCO3HAEM, HACKOJIBKO CHJIbHO U3MEHSICT-
CS1TIPOEKIINS OOBEKTA HA CETYATKE T10 ME-

pe ero ynanenus. Ecii nocMOTpeTh Ha
puc. 1, TO KAKETCs, 9TO 062 MU30OPAKEH-
HBIX Ha HEM Y€JIOBEKA OJJMHAKOBOI'O POC-
Ta. HO eciiy 0J1HOrOo, CTOSIIETO B OT/1a1e-
HUH, IIOCTABUTDL PAOM C IPYIUM, HAXO/IA-
IIMMCS HAa MEPEJHEM IUIAHE, IIEPBBIA
TOKAKETCS KAPJIUKOM.

O,L[HZ. N3 CAMBIX U3BCCTHBIX OIITHKO-
I'€OMETPUYECKUX HUJUTIO3UI — HUJUIIO3US
Mionnepa—Jlanepa (em. puc. 2).TTocmoT-
PEB HA 3TOT PUCYHOK, OOJIBITUHCTBO Ha-
OJIIO/IATENIEN CKAXKET, UTO JIEBBII OTPEZOK
CO CTPEJIOUKAMHU HAPYKY JUTMHHEE I1Pa-
BOI'O CO CTPEIOYKAMH, HATIPABJICHHBIMH
BHYTPB. BrieuariieHue HaCTOIbKO CHUJIb-
HOE, YTO, COIVIACHO AKCIIEPUMEHTAIbHBIM
JIAHHBIM, UCITBITYEMbIC YTBEPKIAIOT, YTO
JITHA JIEBOT'O OTPE3Ka HA 25—30% mipe-
BBIIIAET JJIMHY IIPaBOro. Emme oaun npu-
MEp OINTHUKO-T€OMETPHUYECKUX WIIIIO-
3Ul — Wumo3uA [ToHno (puc. 3) — TaKkKe
WITIOCTPUPYET UCKAKEHUSI BOCIIPUATHS
pasmepa. JIEBbII OTPE3OK KAKETCS 3HAUU-
TEJIBHO 6GOJIBIIE IPABOTrO. BbIIO mpes-
JIOXKEHO MHOJKECTBO TEOPUI, OObSICHS-
IOIIHX TTOJOOHBIC UCKaKeHUs1. OJiHa U3
HanOO0JIe€ UHTEPECHBIX runores (Grego-
1y, 1968; Day, 1972; Leibowitz et al. 1966)
MNPEATIONATAET, YTO YEJIOBEK MHTEPIIPE-
THPYET 00€ KAPTHUHKH KAK IJIOCKHE HU30-
Opa’keHMs B riepcriekTuBe. CTPEsIOYKH Ha
KOHIIAX OTPE3KOB, 4 TAKKE CXOXKJICHUE
KOCBIX JIy4€H B OHOWM TOYKE CO3AAIOT
MNPH3HAKUA IIEPCIIEKTUBEL, U YEJIOBEKY Ka-

JKETCSI, YTO OTPE3KH PACIIONIOKEHDBI Ha
Pa3HOM INTyOMHE OTHOCUTEIBHO HAGJIIO-
JlaTesist. VAUTbIBASI 9TU IIPU3HAKH, 4 TAKKE
OZJMHAKOBYIO MPOEKIIUIO OTPE3KOB HA
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Puc. 2. Iaato3us Mioanepa-Aarepa

CETYATKE, 3PUTEIbHASI CHCTEMA BBIHY K/IE-
Ha CJENIaTh BBIBOJ, YTO OHM PA3HOIO
pasmepa. Te pparMeHTB! pUCYHKA, KOTO-
phIe KaXyTCsa 60Jiee yJaI€HHBIMH, BOC-
MIPUHUMAIOTCA OOJBIIUMHA IIO Pa3Mepy.
3HauYcHHE TICPCIICKTUBLI JIJIA BOCIIPUATUA
WUTIO3UU MIojuepa—Jlaepa wunoCcTpu-
pyer puc. 4. B noBCEAHEBHON )KU3HH HAC
OKPY’KA€T MHOKECTBO MPAMOYT'OJTBHBIX
MIPEAMETOB: KOMHATBI, OKHA, /IOMa, TH-
TTUYHBIC OYCPTAHMA KOTOPBIX MOYKHO BH-
JIeTb Ha puc. 4a, 46. IloaTomMy n306pa-
JKEHHE, HA KOTOPOM JIMHUH PACXOJSATCH,
MO’KHO BOCIIPUHUMATD KaK yI'OJI 3/JaHHS,
PacIoNOKEHHBIHN AJIbIIE OT HAOIOaTe-
JId, B TO BPEMsA KaK PUCYHOK, HA KOTOPOM
JIMHUHW CXOJATCA, BOCIIPUHHUMACTCA KAK
YTOJI 3[JaHMsI, PACIIONOXKEHHBIN OIMKE.
AHAJIOTUYHO MOKHO OO'BSICHUTD WJUTIO-
3u10 [Tonr11o. Kockle TMHUU, CXOSIIITUECS
B OJIHOHM TOYKE, ACCOIUMPYIOTCS JTHOO
C JUIMHHBIM HIOCCE, JIM6O C XKEJIE3HO/I0-
POKHBIM IIOJIOTHOM, Ha KOTOPOM JIEKAT
J1BA IIpeAMETA. 3PUTENbHBIE MIAOJIOHHI,
Cc(hOPMUPOBAHHBIE TAKUM «ITPSIMOYT'OJIb-
HBIM» OKPYKEHUEM, M 3aCTaBJAIOT HAC
OImMOATHCA TPU B3ITIAAE HA puc. 2, 3.
Ho npu BBeICHUH B PUCYHOK 3JIEMEHTOB
JaHAmAdTA WUTIO3USA NCYE3AET.

AHaIN3 NPEJIOKEHHOT'O OO'bSICHEHHS
ONTHKO-TEOMETPHYECKUX WITIO3UI TO-
Ka3bIBAET, YTO, BO-TIEPBBIX, BCE ITAPAMET-
PBI 3PHUTEIBHOIO 06PA3a B3AMMOCBS3aHB,
Oarogapst YeEMy 1 BO3HUKAET LEIOCTHOE
BOCHPHATUE, BOCCO3AETCA AJEKBATHAS
KapTHHA BHEITHETO MHPA. BO-BTOPHBIX, HA
BOCTIPUATHE BIHAIOT C(OOPMUPOBAHHbBIC
TIOBCC/THCBHBIM OITbITOM CTCPCOTHIIBL, HA-
MIPUMED, NPEACTABIEHUS O TOM, YTO MUD
TPEXMEPEH, HAUNHAIOIHUE PabOTATh, KAK
TOJIBKO B KAPTHUHKY BHOCSTCSI IIPU3HAKH,
YKa3bIBAIOIINE HA TIEPCIICKTHBY.

TIprMepPOM TOTrO, KAK MOXKHO pPa3py-
LINUTB LIEJIOCTHBIN OOPa3 OOBEKTA, CJIyKAT

TAK HA3bIBAEMBIE «<HEBO3MOYKHBIE>, TIPOTU-
BOPEYUBBIE (DUT'YPBI, KAPTHHBI C HAPYIIEH-
HOT IEPCIIEKTUBOU (Cm. puc. 56). <HeBos-
MOsKHasi» jectHUlA Ilenpoysa (puc. Sa)
U €€ MHTEPIIPETAIMS B KAPTUHE D1epa
«BocxokaeHne u crryck» (em. cmp. 84) Xo-
POIIO 3TO WUIIOCTpUpYyeET. TTocMoTpHTE HA
puc. 5a 1 OTBETBIE Ha BOIIPOC: JIBMIKETCS
JIM 4eJIOBEK BBEPX? KWKIbIN OTAE/IbHBIA
IIPOJIET JIECTHULII TOBOPUT HAM O TOM, 4TO
OH IO/IHUMAETCS BBEPX, OJTHAKO, IIPOH/Is
YETBIPE IIPOJIETA, OH OKA3BIBAETCS B TOM JKE
MECTE, C KOTOPOI'O Ha4aJll CBOH IYTb.
«HeBO3MOKHAs» JIECTHHIA HE BOCTIPUHH-
MaETCs KaK €/JMHOE 11EJI0€, IIOCKOJIbKY HET

Puc. 3. VIaao3ng MoHUo

COIVIACOBAHHOCTH MEK/Y OTIC/IbHBIMU €€
pparmenTamu. Pa3 3a pazoM Mbl clieiyeMm
BEAYIIMMA
BBEPX, MBITAACh HANTU CIIOCOO PEIICHUSA

B30OPOM 34 CTYIICHbKAMH,
ITON HpO6.HCMbI, ¥ HE HAXO/IMM €I'O.

NUAAO3UM BOCTIPUSTUS

ABWKEeHUs

Ecm uenosek, Cujia B BaroHe 1oes/a, (pu-
KCHPYET B3IVIA] HA IIEH3KE 32 OKHOM, EMY
KQKCTCS, 9YTO OOBEKTBI, HAXOJAIIUCCSI
OIrKE TOYKH (PUKCATINH, JIBFDKYTCSI HA He-
IO, IPUYEM HACTOJIBKO OBICTPO, YTO EMY
IIOPOU HE Y/IACTCS Pa3IUdUTh JICTAIN.
A TIpeMETBI, PACIIOIOKCHHbBIC HA 33/THEM
IUIAHE, T.€. 31 TOYKOM (PUKCAIINH, IBIDKYT-
Cs1 BMECTE C HAOIIOAATENIEM JOCTATOYHO
ME/UICHHO. DTO SIBJIEHUE HA3bIBACTCS /IBU-
raTeIbHBIM MAPA/UIAKCOM.

CymecTBYIOT JUHAMUYECKUE WJUIIO-
31H, BOBHHKAIOIIYC ITPH NCIIOJIb30BAHUN
TOT'O SIBJICHUS JJIsS1 INIOCKUX U300paKe-
nwuit. Ha puc. 6 MbI BUIMM KPYXXKH pa3-
HBIX pa3mepoB. Ho ecitn 60sbIHE KPyX-
KA Oy/lyT OBICTPO JIBUI'aTbCsl BIIPABO,
4 MQIEHbKHE MEJJICHHO BJICBO, TO Ha-
OIIONATENIO TTOKAKETCS, YTO IIJIOCKAS
KAPTHUHKA IIPEBPAIIACTCA B OOBEMHYIO:
OOJIBIINE KPYKKU KAXKYTCS HaM 6oree
OJIM3KUMU, YEM MAJIEHbKHE.,

Eme o/iHa JMHAMUYCCKAS UJUTIO3US —
ABTOKMHETHYCCKOE JIBIDKEHHE. ECTT BBI
CMOTPUTE Ha CBETAIIYIOCS TOYKY B TCM-
HOM KOMHATE, TO MOKETE HAOIIIOATD Y/IU-
BUTEJIBHOE SIBJICHUE. DKCIIEPUMEHT IIpe-
JIEJIbHO MPOCT: HY’KHO 3a)K€UYb CUT'APETy
U TIOJIOKHTB €€ B IIene/IbHUITY. HerpemeH-
HbIC YCJIOBHSI BOSBHUKHOBCHUS JUTIO3UH —
B KOMHATE /IOJDKHO OBITh TAK TEMHO, 9TO-
OBbI, KDOME 3TOT'O CBETOBOT'O IISITHBIIIKA,
HHUYEro OOoble HE ObUIO BUAHO. [Ipn
3TOM B3IJISI/L HY)KHO TIIATEIBHO (DPUKCH-
POBATh HA CBETSIICIHCS TOYKE B TCUCHUC
HECKOIBKHX MUHYT. BbI, 3HA4, 9TO cHUrape-
T HETIO/IBYDKHO JICKUT B IIETICIbHULIE, Ue-
PE3 HEKOTOPOE BPEMS B/IPYI' OOHAPYKUTE,
YTO €€ OT'OHEK MTEPEMENIAETCS, COBEPINAs
PA3MAIIHCTBIC JIBYKCHUS, PE3KHC CKAYK,
OIHMCHIBACT KPYT'H ITO KOMHATE. AMIUTUTY-
A OBIDKEHHIT MOXKET OBITh JOBOJBHO
6ompImon. [Ipryem HOHUMaHUE TOT'O, YTO
3TO — WUIIO3KsA, HUKAK HE BJIMSACT HA pe-
3YJIBTAThI HAOTIOIEHUA. [UTTOTE3bI, OObAC-
HSIONIME 3TOT (DEHOMECH JBIDKCHUSAMU
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17123, 6bUIX OIIPOBEPIHYTHI SKCIIEPUMEH-
TAMH, B KOTOPBIX OZTHOBPEMEHHO PEIHCT-
PUPOBAIMCE JIBUKEHMS 17143 M OTUYET Ha-
O6mIoAiaTesNIA O TOM, B KAKOM HAIIPaBJICHUN
MIEPEMENIAETCA CBETOBOE IATHO. COMo-
CTABJICHUE MOJTyYECHHBIX JJAHHBIX OKA3a-
JIO, 9TO COOTBETCTBUA MEK/TY PEATTbHBIMHA
JIBIDKEHHSIMH 17143 U BUZIMMbBIM JIBMYKEHM-
€M OOBEKTA HE CYIIECTBYET. BbUIO Ipezyio-
SKEHO MHOTO THITOTES, ITBITAIOMMXCA OOb-
SICHATH aBTOKHMHETUYECKYIO WIIIO3UIO.
Hanpumep, OTCYTCTBHE IPYTUX 3PUTENb-
HBIX CTUMYJIOB B noje 3penus (M. POk,
1980) mim HEOOBIMHBIE KOPPEKTUPYIO-
1€ CUTHAIBbI M3 ILIEHTPA YIPaBICHHA
JIBUJKCHUAMM 17143 JI71A HOJYIEPyKAHMsA (Pr-
kcanuu (PJL I'peropu, 1970). OnHAKO HU
OJJHA M3 TIPEYIOKEHHDIX TEOPHUH HE IOJTy-
YnJI1a OOIIETO MPHU3HAHM.

Ho, nozxkasryi, BeJindaninas 3pure/ibHas
WUTIO3HS — 3TO KMHO U TeJIEBUJICHUE. Mbl
MOKEM KAXK/IbIH ITIOHEIE/IBHUK CMOTPETD
nepegady «O4eBUIHOE—HEBEPOATHOEC>
Gmarogapst CTpo60CKONYECKOMy ade-
KTy, OCHOBAHHOMY Ha O/IHOM M3 BAKHEM-
IIUX CBOMCTB 3PUTEIBHON CUCTEMbI —
MHEPIIMOHHOCTU. Habmoaresno B Teye-
HHE HECKOJIBKUX CEKYHJ, ITPETbABIAIOT
CTATUYHYIO CBETANIYIOCH TOYKY B OZTHOM
MeCTE 3KpaHa, 2 yepe3 60—80 MC ITOKa3bI-
BAIOT €€ B JIPyIrOM MecTe. YeI0BEeK BUJIUT
HE IBA PA3HBIX OOBEKTA, BCIIBIXHYBITAX
B PA3HBIX MECTAX, 4 [IEPEMEILICHUE OObE-
KTa U3 OJTHOT'O IOJIOKEHUSA B IPyroe. 3pn-
TEJIbHAsA CUCTEMA MHTEPIPETHPYET I1OC-
JIEJOBATENbHBIE M CBA3AHHBIE MEXK/TY CO-
601 U3MEHEHUA KaK JIBHKeHUE. IMEHHO
6naropaps 3ToMy 3(PQPEKTY MbI BUIUM HA
3KpPAHAX HE P OBICTPO CMEHSIONIIX

Puc. 5. «tHEBO3MOXKHOSI» AECTHULLA
MeHpoysa (a); Mopuc dwep
«OTHOCUTEABHOCTb», 1953 1. (6)

Puc. 4

JIPYT Jpyra Ka/ipoB, 4 €IUHYIO JIBIDKY-
LIYIOCA KAPTUHY.

M3BECTHO, YTO IEPBBIC MIATH KHHEMATO-
rpaga CoONnpoBOXKAAT KyPbE3HBIA ANU307;:
KOTZIA 3PUTENIN YBU/IC/IA HA SKPAHE IIPH-
OMIDKAIONINIICSA TIO€3], OHHU BCKOYWIIN
U C KPUKOM YOEXKaIN — UM TTOKa3aJ10Ch,
YTO OH HECETCS IIPSIMO HA HUX. DTOT e-
HOMCH Ha3bIBACTCSA IYMHUHIOM. EC/ii geso-
BEKY IPOJIEMOHCTPHUPOBATH CBETOBOE ITAT-
HO, KOTOPOE BAPYT HAYHET PACIIUPATHCS
BO BCE CTOPOHBI, EMY ITOKAKETCS, YTO OHO
JIBIDKETCA MPAMO Ha HET'O, 4 HE YBEJIMYHBA-
€T cBOoM pasmep. [Ipruem wunosus 6yeT
HACTOJBKO CHJIBHOI, YTO 3aCTaBUT HE-
BOJIBHO OTCTPAHUTHLCS OT 3KPAHa, KAK OT
OO'BEKTA, TPE/ICTABIIIONIETO YIposy. Heu-
TO IMOXOKEE MOKHO YBUJICTh, HAOIIONAs1 32
JIIOOUTENIAMHA KOMITBIOTEPHBIX UI'D: KTO-TO
HAKJIOHAETCA B CTOPOHY, MBITAACH CIIPA-
TATHCS OT JIETAIIMX B HET'O ITyJIb, KTO-TO OT-
IIATBIBAETCS OT HECYMIETOCA B HEI'O OTHEH-
HOTO 11apa. O4eBU/THO, UTO B CJIy9ae, KOI7IA
HET O/IHO3HAYHON MHPOPMALIUU 00 U3-
MEHEHHUM (POPMBI OOBEKTA, 3PUTEIbHAA
CHUCTEMA TTPEITIOYNTACT YBETMYCHUE CET-
YATOYHOT'O H300PAKEHNS TPAKTOBATD KAK
MIPUOITILKEHNE OOBEKTA, A HE KAK YBEJIHYC-
HHE €TI0 Pa3MEpPOB.

NAAIO3UM NepepaboTku
nHPopMaALUn

HCKOTOprC HMJUTIO3UM BOSHUMKAIOT B CBA3H
C epepaboTKOM MOCTYHAIOIEH HH(POP-
Marjymn. YesnoBek WHOI/IA BUIUT MUP HE Ta-
KVM, KAKOB OH €CTbh HA CaAMOM JICJIC, a4 Ta-

KHMM, KAKHMM XOT€JI Obl €I'0 YBU/IETD, ITOZ/Id-
BasCh C(POPMUPOBAHHBIM IPHUBLIYKAM,
MOTACHHBIM MEYTAM HJIH CTPACTHBIM JKe-
smaHuaM. OH HIIET HYKHYIO (DOPMY, IIBET
WIA JIPYTO€ OTIHMYUTEIBHOE KA4eCTBO
OOBEKTA CPENU TIPEACTABIEHHBIX BO
BHEIITHEM MUPE. DTO CBOMCTBO U36UpPa-
TEIbHOCTU HA3bIBAETCsA (DEHOMEHOM I1Ep-
LENITUBHOM rOTOBHOCTHU. [TocMOTpUTE HA
puc. 7. CHMBOJ B LIEHTPE — OyKBA WU
nudpa? Eciii paccMaTpuBaTh TOPU3OH-
TAJIbHBIN 3PUTEILHBINA PsAJT, COCTOALIUI U3
OYKB, B LIeHTpE Oy/leT «B> — K aTOMY Ha-
GJII0/1ATENTb O/ITOTOB/ICH OYKBEHHDIM Psi-

oM. Ecimn ¢cMOTpeTh Ha BEPTUKAJIBHBIN
PsiJl, OKAXKETCS, YTO 3TO BOBCE HE OYKBA,
a nudpa 13 — K TaKOMy PpENIEHUIO MO/~
TOJIKHYJIN IU(PPBL

TTojo6HbIEe WITIO3UHA  OOYCIOBIEHDI
6071€€ BEICOKUM YPOBHEM OOPA6OTKH )
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v vy
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nH(MOPMAIIUH, KOIJJa XapaKTep pelae-
MO 3371441 OIIPEJIEIISIET TO, YTO BOCIIPU-
HHUMAET YEJIOBEK B OKPYKAIOIIEM MHPE.
HHTEPECHBI OCOOEHHOCTU U30UPATEIIb-
HOCTH BocnpusiTus. Ecim ckasars yeso-
BEKy: B 9TOM KHMUIC€ €CTh TBOA (hamu-
JINSL, — TO OH CMOZKET, OYEHB OBICTPO IIPO-
JINCTAB CTPAHULIBL, HAUTH YIIOMHUHAHHE
o ce6e. ITpyuyeM HU O KAKOM ITPOYTEHUH
TEKCTA Peun HE HeT. TAKMMM HaBbIKAMU
006/12/1210T KOPPEKTOPbI, HEITOCTUKUMBIM
06pPa30M BEIWICHSIIOIINE B TEKCTE OLINO-
KU, HE3AMETHBIE OOBIYHOMY YHUTATEIIO.
B parHOM CiTydae peds ueT o mpodeccu-
OHAJIbHBIX HAaBBIKAX, IIPHOOPETAEMBIX
B IIPOLIECCE ACATETBHOCTH.

Bocnpusitue paboraeT OueHb H30Upa-
TEJILHO, KOIJIA JIEJIO JIOXOAUT /IO 3HAYU-
MBIX, CJTUIIIKOM BAKHBIX /IJ11 HAC COOBITHIA.
Hanprmep, 4e10BEYECKOE JIULIO BOCIIPH-
HHMAaETCs T0-0co60My. HeraTtus CHUMKA
JINIA TPAKTUYECKU HE ONO3HAETCH, Ka-
JKETCSI COBEPIIEHHO HEMH(POPMATHBHBIM.
Ecim reomeTpudeCcKkue OObEKTEL, B 34BH-
CHMOCTH OT TOT'O, KaK JIO;KATCSI TEHU, MO-
I'yT Ka3aThCSI KAK BBIITYKJIBIMU, TAK M BO-
IHYTBIMH, TO YEJIOBEUECKOE JIMIIO BBIITyK-
JIO BCeraa (Aaske MACKY HEBO3MOKHO

AOMNOAHUTEABHAS AUTEPATYPA:

YBHZICTD BOTHYTOM). [TapagoKCcaabHO BOC-
NPHATUE IEPEBEPHYTOI'O N300PAKEHMS
mmna (puc. 8) Eciim paccMaTpuBaTh JBE
doTorpadun JInll, TOBEPHYTBIE BBEPX
HOT'aMU, K&KETCA, YTO OHU HE PA3TNYaIOT-
Cs: T71A33, HOC, TYOBI, BOJIOCHI — BCE WJICH-
THYHO. HO, IEPEBEPHYB 3TU OPTPETHI,
MOKHO YOEIUTHCA, UYTO OHU AOCOJIIOTHO
pasHble. Ha 0/jHOM — CITOKOMHAA M MHJIAsE
yJIbIOKA JIKOKOH/IBL, HA IPYTOM — Y’KaCHas
rpumaca. JIeso, BUAMMO, B TOM, 9TO 9€TI0-
BEYECKOE JIMLIO CJIMIIKOM 3HAYUMO, ETO
HEBO3MOKHO BOCIIPUHHUMATb B HEOObIYU-

HOM PaKypCe.

BAUSIET A KYyAbTYPA

HQ BOCNPUSTUE UAAIO3NN?

O4eHb UHTEPECEH BOIIPOC O PAZTAYHAX
BOCHPHATHA WUIIO3UM B PA3JIMYHBIX
Ky/IBrypax. [ICHX0JIOrM U3 PA3HBIX CTPAH
TIPOBEIM MHOYKCCTBO KPDOCC-KYJIBTI'YPHBIX
UCCIIEAOBAHNM C UCIIOIb30BAHUEM KITAC-
CHUYECKON WIIIO3uKn Mioyutepa—Jlariepa
(em. puc. 2).Kax 6y1yT BOCIIPUHHUMATHCS
WJIIO3UM B KyJIBI'YpPaX, I/I€ IIPU3HAKH
TICPCIICKTHUBBI OTJIMYHBI OT SZHQHHOfI, rae
JIOMa 1 KOMHATBI [TPAMOYTOJIBHBIC, 10-
POrMl JIJIMHHBIE C MAPAJIJICTBHOU pPa3-
METKOIM? DKCIIEPUMEHTEBI IPOBOJAHIUCH
B IUIEMEHAX 3YJIyCOB, ’KMBYIIUX B AppU-
ke. Kynsrypa ux BeCbMa CBOEOOGpPA3HA:
CBOH JOMA OHU CTPOAT HC KBAJPATHBIMHU,
4 KPYITIBIMU, IBEPH TOXKE UMCIOT OKPYT-
JIy10 (popMy. JJasKe IOJIs1 OHU PACIIAXHBA-
I0T HE IPSAMOYT'OJIbBHBIMU JIMHUSIMHY, 4 34~
KPYIVIEHHBIMU. MOYKHO CKa3aTb, 4TO JIJIst
3yJIyCOB XAPAKTEPHA KyJABIypad Kpyra.
VY HUX COPANIUBAIN: KAKAS K€ U3 JIMHUNI
JUIMHHEE B WIIIO3UU Mioyepa—Jlariepa?
OKa34J1I0Ch, YTO OHU BUJAT Ty WUIIO3HIO
JIUIIB B OYEHB MAJIOH CTEIIEHU — OTPE3KH
BOCIIPUHUMAIOTCA UMHU ITOYTHU KaAK PaB-
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Leibowitz H., Brislin R., Perimutter L., Henessy R. Ponzo perspective illusion as a manifes-
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HbIE. BEIACHWIOCH TAKKE, YTO U B APYTUX
KYJIBIYpaX, OO€HEHHBIX [IEPCIIEKTUBO,
TUIIUYHON I 3aII4JHOMN, BOCIIPUATHE
3aBUCHT OT OCOOEHHOCTEN OKPYKEHHUSI.
HccnenoBanus MpPOBOWINCE B TUIEME-
HaX, )KUBYIIIUX B I'yCTOM JIECY, T/I€ JlasieKast
MEPCHEKTUBA OTCYTCTBYET, IOJIC 3PEHUSA
OT'PAHUYCHO, HET CXOAIINXCS JIMHUU HA
TOPHU3OHTE (A 3TO OAHO M3 TIPABUJI IIEP-
CIIEKTHBBI). OKA3/10Ch, YTO, KOTZA JIIO-
JICH, IPUBBIKIINX K TAKOMY OI'DaHHUYCH-
HOMY 00630DY, BBIBOJIMJIM Ha OTKPBITBIC
MNPOCTPAHCTBA, OHU HEAJIEKBATHO BOC-
MNPUHHUMAIHI PA3MEPBI OOBEKTOB, HAXO/IsI-
IUXCA BAajgeke. OHU MOIVIM BOCKJIUK-
HYTb, ITIS7Is1 HA CTa/10 KOPOB, TACYIINXCS
BJlasicKe: «CMOTPUTE, KAKUE TAM MaJICHb-
KHE KOPOBKH...», — HE YYUTBIBAA TOT'O, YTO
pasMepbl NPEJMETOB Ha PACCTOAHUM
YMEHBIIAIOTCS.

Tem HE MEHEE BIHAHUE KyJIBTYpHI Ha
BOCIPUATHE WITIO3UI — BOIIPOC CIIOP-
HbIH. BUISIT JT1 WUTIO3UM sKUBOTHBIE? OKa-
3BIBACTCA, YTO OHM TAK K€ ITONA/IAIOT TTOJ
X BO3/ICHICTBUE, KAK U YeJIOBEK. [IpOBO-
JIWINCh SKCIIEPUMEHTBI, HAIIPABJICHHbIC
Ha M3y4EeHUE BOCIIPUATHSA WIIIO3UU MIOJI-
nepa—Jlariepa ppi6amu 1 royosamu. fomy-
6el CHaJaja y4WwIn Pas3indaTh JUIMHY
orpe3koB. Ecim oHM BeIOUpaIU 6osee
JUTMHHBIM, TO UM JIaBAJIU 3€PHO. Bbrpaba-
TBIBAJICSI YCJIOBHBIN pedrIeKc, U U3 JABYX
BAPUAHTOB OHH IIPEAITOYNUTAIN TOT, 32 KO-
TOPBIM UX BKYCHO HaKOpMHAT. Korja mru-
1AM IIPEABSIBIIIA KAPTHUHKY C JBYMS OT-
pe3KamMuy, TO OHH, TAK K€ KAK 1 JIIOJIU, BbI-
OUPaIN TOT, KOTOPBIH KXKETCS JITTHHHEC.
BbIACHMIOCH, YTO JKUBOTHBIE IO/IBEPIKE-
HbI HE TOJILKO WIIIO31KU Miosuiepa—Jlarie-
pa. OHM CHOCOOGHBI BOCIIPUHUMATD CTPO-
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OYEBHIHOE-HEBEPOAITHOE

1 Bl

OOCKOIMHUYECKUH 3(PPEKT, 4 TAKKE SIBJIC-
HUE JJyMHHTA. KOT/1a BX IOMEIAIN IEPes]
3SKPAHOM U TTOKA3BIBAIN PACIIUPSIIOIICE-
Cs1 CBETOBOE IIITHO, OHH PEATUPOBAJIH I10-
pasHOMYy: Kpabbl MPUMIAJIATIHN K 3€MJIE,

JIATYIIKYA OTIIPBITMBAJIN, YEPEITAXU ITPATA-
JIN TOJIOBY B ITAaHITUPb, TO €CTh BCE OHU ITBI-
TAJICh YKJIOHUTBCS OT IATHA KaK OT I'PO-
3AMEH OMACHOCTU. MOXKHO MPEATIONO-
JKATh, 9TO B OCHOBE BOCITPUATUA WITIO3UH
JIEJKAT BPOKJICHHBIC 3PUTENBHBIE PEaK-
LIMH, CBA3AHHbIE C (PU3MOIOTHYECKUMHU
MEXAHU3MaMH 3PHUTEIIbHBIX CUCTEM.

YenoBeKy OKPYKAIOMMI MUP KAKETCsL
CTaOUIBHBIM 1 HAJICKHBIM, HO BOCIIPH-
ATUE MOKET ChITPATh C HUM 371yIO IITyTKY.
WITI03U1 — PE3y/IBTraT paboThl 3pUTEIb-
HOM CUCTEMBI, HEKUH TeCT. O4€Hb 4aCTO
JIIOAN BUJIAT TO, YTO OHU XOTAT YBHIETb.
WimuTe WUIIO3UU BOKPYT, U BbI OOJIbIIIE
Y3HAETE O cebe.

Ecm Bac 3anHTEPECOBAI PACCKA3 O 3PU-
TEJIbHBIX WITIO3UAX, TO BbI MOXKETE YBH-
JIETh GOJIBIIOE KOJIMYECTBO CAMBIX PA3HO-

OOPA3HbIX MIITIO3UI Ha carTe (haKyIsreTa
IICUXOJIOI'MM MOCKOBCKOI'O TOCY/IAPCTBEH-
HOT'O yHUBepcHTeTa M. M.B. JJomoHocoBa
Www.psy.msu.ru i

OYEBHAHOE

HA KAHAAE TBL, MO NOHEAEAbHUKAM B 00:30

HEBEPODATHOE

nporpamvma C.IM. Kanuubl

oHeBv

HeB

HOE >
OFITHOE

«.0 cKkoneko Ham DTKpblef?l HyAOHbIX
FloToByT NpocesALLEeHbA AyX,

1 onbiT, CbiH OLLIMBOK TPYAOHLIX,

11 rernunin, napapokcoB gpyr,

i1 cny4ain, 6or nzobpeTarens...
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TEXHHYECKHE HHAHCDI

KBAPILEBbIG uach

Mapk Puwertn

Kpucrasuisl KBapiia OyKBaJIbHO JIEKAT Yy HAC
110/, HoramMu. CTOUT TOJILKO 00paboTaTh
3TOT KPUCTAII, ¥ OH IIPEBPATUTCA B KBAP-
LIEBBII TEHEPATOP — OCHOBHOM 3JIECMEHT
COBPEMEHHBIX Y4COB.

ITouTtn 90% 4aCcOB UMEIOT AJIEKTPOH-
HbIE CUCTEMBI yIIpasieHus. batapen obec-
MIEYHBAIOT SHEPTIUEN JKUJIKOKPUCTAITYC-
CKHUM JIUCIUIEH WM MEXAHU3M, Iepe-
MEMAIOMUN CTPEJIKH Ha LudepoIare.
KBapueBblii I'€HEPATOpP BBIPAOATHIBAET
JIEKTPUYECKHUE KOTIEOAHMS BEICOKOH CTa-
OUIBHOCTH. «Jla’ke JICIeBbIC KBaPIIEBbIE
YaChl UMEIOT TOYHOCTD XO/1a + JIBE CEKYH-
JIbI B MECALT, YEM HE MOT'YT HOXBACTATHCA X
JIOPOTHE MEXAHNYECKHE COOPATHSI», — T'O-
Boput Jlyu I'anbe (Lou M.Galie), Bunie-nipe-
3UJICHT KOMITAHUU T71mex.

C IaBHUX BPEMEH MEXAHU3MBbI, COCTOS-
M€ M3 YACOBBIX KOJIEC M IMECTEPEHOK, TIe-

MasaTHUK

Mpy>XmnHa

Peryaatop xoaa

B MEXAHMUYECKUX YACAX

VCTOYHUKOM SHEPTUM SIBASIETCS MPYXKU-
HQ, KOTOPAS 3ABOAUTCS BRYYHYIO BPALLE-
HNEM TOAOBKN., DTA SHEPrs NMPUBOANT B
ABWKEHME CTpeAkn. MasiTHUK o6ecnedn-
BAET CTABUMABHOCTb XOAQ.

pEMEIIAIN  CTPEJIKU Ha IudeponaTax.
OCHOBHBIM 3JIEMEHTOM MEXAHUYECKMX Yd-
COB ObIT MAATHUK, NPYKMHA WX TP Ha
nenu. Takasgs KOHCTPYKIUS 3aBOAWIACH
Bpy4uHy1o. B navgane XIX B. B IPOAAXy
B OCHOBHOM ITOCTYITA/IA MEXAHUYECKHE Y-
CbI LIBEHLIAPCKOI'O IIPOU3BOACTBA. ITepBbie
KBAPILIEBBIE YACHI TOSABWINCH B40-X IT. XX B.,
a B 60-X HAYAJIM 3ABOEBBIBATH PBHIHOK. ITpo-
M3BOJJUTET XPOHOMETPOB PACIIEHMIA HO-
BYIO TEXHOJIOTHIO JIMIIIb KAK 320aBHYIO JIU-
KOBUHY. IIIBENIIAPCKHUE KOMIIAHUH, TAKHAE
Kak Swatch v Bulova, 3aHsIMCh pa3padoT-
KOM Ju3aiiHa. 32TO SAIIOHCKHE IIPOU3BO/IU-
TEJIA CYMEIN MUHAATIOPHU3UPOBATh JICK-
TPOHHYIO M MEXAHUYECKYIO YACTH KBAPIIE-
BBIX Y4COB, U B 70-X I'T. IPOLUIOT'O BEKA UX
MPOJYKIIMA 3ATI0JIOHIJIA TPHJIABKH MaTa3H-
HOB. HM3Kas 11eHa KBaPIIEBbIX U3/ICTNH JIO-
CTUT'AETCA 32 CYET JICMICBOU JIEKTPOHUKNA

loy3

MPY>XMHA UAW TEHEPATOP

ABTOMATUYECKMUE,

VAV YOCbI C OBTOMOA3ABOAOM. B TOKMX Ya-
CAX HO OCU 3AKPENAEH METOAANHECKNN
rpy3, OObIYHO BLINOAHEHHBIV B GOpMe ce-
KTOPA. IPpK ABMXKEHUSIX PYKM OH MOBOPA-
YMBAETCS BOKPYI OCU M 30BOAUT MPYXKMHY
AMBO Yepes SAEKTPUYECKUM FreHepaTop
TOKQ MOA3APSHKAET 6ATAPEIO.

1 TEHEPATOPA, BBIPAGATHIBAIOIETO 32 768
(2" KosIE6AHMIT B CEKYH/TY BMECTO TISITH KO-
JI€6AHNIT MEXAHUYECKOT'O MASITHHKA.

KBapueBplil reHepaTop ObLI CO3/aH
B 30-X rogax BOEHHBIMH CTICITUA/TUCTAMU JIJIST
HABUT'AIIMOHHOTO O60py10BaHus. Ceitdac
KOMIAaHUA Swalch 1 HECKONBKO ANOHCKUX
(UpM ABJIAIOTCA OCHOBHBIMU ITOCTABIIHKA-
MH KBaPLIEBbIX I'€HEPATOPOB Is1 IIPOU3BO/I-
CTBa 9aCOB. ChIPHEM JIJI1 HUX CITyKAT UCKYC-
CTBEHHBIN KBAPII, KOTOPBIN TOABEPracTCs
poTormrorpapuyeckoit 06padoTke. DTOT
MeTo1 6bU1 paszpaboran B 19681 Moprenom
Tayre (Juergen Staudte), pabOTaBIIMM
B KOpriopatyu Rockwell International.

H3roTOBUTENISIM MEXAHUUYECKUX YACOB
1oTpe60BaIOCh 20 JIET, YTOO6BI BOCCTAHO-
BUTb CBOM NO3WULMM Ha PbIHKE. Cenvac
OHM BBIITYCKAIOTCSI TOIBKO M3BECTHBIMHU
dpupmamu. B

KsapL,

DAEKTPOA

KBAPLIEBbIV TEHEPATOP nmeeT GpopMy Ka-
MEPTOHA M U3rOTOBASIETCST U3 MCKYCCTBEH-
HOrO KBAPLA METOAOM GoToAUTOrPadUN.
PaHbLLE ero AeAQAU 113 MPUPOAHOTO KBAP-
LA C NOMOLLpO Aa3epa. Tak KAK KBAPLY
OBAOACET MbE3OINEKTPUYECKUMU CBOM-
CTBAMM, TO MPW NOAQHE HAMPSHKEHMST HA
BNEKTPOAbI OH FEHEePUPYET KOASOAHMSI.

KENT SNODGRASS Precision Graphics; SOURCES: SWATCH GROUP AND TIMEX
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TEXHHYECKHE HHAHCDI

3HAETE AU BbI ...

BE3 BATAPEMN? Bosee 95% KBapIIEBLIX YaCOB UCTIONMB3YIOT 6aTa-
PEN B Ka4ECTBE UCTOYHUKA SHEPTHH. B MPOIIIOM CPOK CITyzKObI Oa-
TAPEU COCTABILLI 18 Mecs1eB, ceruac — 10 1eT. B rex Mopersix, riae
€CTb COITHEYHBIC 6ATAPECH, ICKTPUICCKAS SHCPTHS WJICT HA MTO-
3APAIKY aKKyMY/ISITOPA WM HAKAIUTMBACTCS B KOH/ICHCATOPAX
OOJIBIION EMKOCTH.

MPOTPAMMMWPOBAHMUE. MUKPOIIPOIIECCOP COBPEMEHHBIX YACOB
CTOUMOCTBIO $10 MOIIIHEE MUKPOIIPOLIECCOPA 3HAMEHUTOI'O TIEP-
COHAJIbBHOTO KoMIIbIoTepa Apple Il seitycka 1980 1. ITo ciiosam Bu-
He-TIpe3u/IcHTa KoMIIaHuU 7imex Jyn I'abe, IporpaMMHUCTBI CO-
CTaB/IAIOT OOJIEE TIOJIOBUHBI ITATA CIIEHAIMNCTOB KOMITAHHH.

COBEPLUEHCTBO. 3ByKOBOIT CUTHAJI 1 MH/INKALINIO TCKYIICH /1a-
ThI IIPOMU3BOJUTENN HA3BIBAIOT AOIOJHEHUAMU. B 1783 1. BO3-
JIO6JIEHHBINT Mapuy AHTYaHETTBI 3aKasal IS JaMbl CBOETO
cep/ilia camble CIOKHBIE M3 CYIIECTBOBABIIMX TOTZA YaCOB.
B 19271 aBromoOwibHBIN MarHat [Dxerimc ITakkapa (James
Packard) sarmmatun $16 Teicsia Ilatexky Pumunmy (Patek
Philippe) 3a yacsl, nudep61aT KOTOPBIX ObUI YKPAIIEH JIBIKY-
ITUMMCS TIO HEOY 3BE37aMHU.

KBAPL, BE3AE. KprcTaisl pyKOTBOPHOI'O KBaplid 06€CIIeunBa-
10T paboTy KOMIIBIOTEPHBIX IIPOIECCOPOB, MOOWIBHBIX TEJIE-
(DOHOB, PAIUONEPENATUYNKOB U MY3bIKAIBHBIX CHHTE3ATOPOB.
YeM MEHBIIE KBAPLIEBBIM KPHUCTAJUL, TEM BBIIIE YACTOTA €O KO-
J1€6aHNM.

AHAAOTOBBIE 4acbl yNPOBASIKOTCSI KBAPLEBLIM KPUCTAAAOM,
KOTOPbLIN MPY NMOAQYE HO HEro SAEKTPUYECKOro HAMPSHKEHMS,
reHepupyeTt KOAeBaHus. AeAnTeAb npeobpasyeT Mx B ABA
VIMMYABCO B CEKYHAY, KOTOpble MNEPEAQIOTCSl HO  LUAroBbIn
ABUFATEAb, MOVBOASILLAN B ABVYKEHNE CTPEAKN YOCOB.

DAEKTPOABI AUCTIAES

Mukponpoueccop

barapes

MexaHunyeckas
4acTb

VIHTErpaAbHaS
MUKPOCXEMA

KBapLEeBbIN
reHepaTop

KoHaeHcaTtop

MepeBopHas
rOAOBKQ

KMAKOKPUCTAAANHYECKNIA
AMCNAEN

\

LLlarossbiin batapes
ABUrQTEAD
KHonkm
N MOABASHWUS
KBapLeBbIv reHepaTop yne
KoHaeHcaTtop

SAEKTPOHHBIE 4acbkl MMEKOT TOT e KBAPLEBLIN reHepaTop
M SAEKTPOHHYIO CXEMY, HTO Y OHOAOTOBbIE HYOCHI, YMPABASIOLLN-
€C$1 KBOPLEBLIM KPUCTAAAOM, KOTOPLIN FTEHEPUPYET KOAEDAHMS
MPW NOAQYE HA HETO SAEKTPUHECKOTO HAMPSHKEHWS. DTN KOAE-
OaHMSI CTABUAMBMPYIOTCSI TEHEPATOPOM HA 4acTote 32 768
KOAEOQHUN B CEKYHAY. YNPABASIIOLWMM CUTHAA NEPEAETCS
C MUKPOMPOLECCOPA HA KMAKOKPUCTOAAUYECKUN AUCTIAEN,
KOTOPbIV 3AMEHSIET CTPEAKM HO LndepbAaaTe.
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NYTEWECTBUA

B nonckax NPOLN0GO

Mapreput XoAAOy3M

ToJTyJEHHOE COJTHIIE, PACKHUHYBILEECS HAJ
OECKpAaHHUMU IIPOCTOPAMH  IIyCTBIHU
APM3O0HBI, HEIAJHO IIPUNIEKAIO CIIMHbI
JIIOJIEN, TPOOUPAIOIINXCA YePe3 KOTIOUUI
KyCTaPHHMK M 3aPOC/IM MECKMTOBOI'O JIepe-
Ba. HATKHYBIINCE HA KPYT U3 BPBITHIX B 3€-
MJIIO KAMHEH, CJIEJONBITBI OCTAHABIUBA-
JINCb U, OKPYKUB COOPYKEHUE, BHUMA-
TEJIbHO MPUCIYHIUBAIMCH K OObCHEHHIO
3KCIIEPTA.

CkotT By (J. Scott Wood), crapmmmii ap-
Xeosnor u3 HarimoHaIbHOM JIECHOU CITy K-
6b1 TopoHTO, /1an MPOMECCHOHATBEHYIO
OIIEHKY HAXOJKH: «I 10 pasmepam mocTpon-
Ka COOTBETCTBYET 3€PHOXPAHMIMIILY, O/[HA-
KO ITOBEPXHOCTD 3€MJIM ITIOYEMY-TO HE YT-
paMO0oBaHa». XOXOKAMBI, CAJIJI0 U IPYTHE
HAPOIHOCTH, ’KUBIIUE B ITUX MECTAX B IIE-
puogp ¢ 850 . 1o konua XIII B, HE UCITONIB30-
BaJIM KAMEHHBIE IUTUThI /151 1TOJ1A, HO, TIO €10
CJIOBAM, BCE PABHO 3€MJIS JIOJUKHA OblIa
OBITH yTONTAaHA. By/1a M TPEX IPYTUX apX€EO-
Jj10roB U3 City»x0b! OXpaHsl 1ecoB CHIA co-
MPOBOXKAAIN BOJIOHTEPDI, OTIYCKHHUKH,
[IEHCUOHEPBI — YYACTHUKUA IIPOIPAMMEI
MUHHCTEPCTBA CEJTbCKOTO X03sricTBa CIIA
«[Iportyck Bo Bpemst» (Passportin Time, PIT),
KOTOpPBIE IIOMOTI'AIOT YYEHBIM ITPOBO/IUTD
HUCCIIENOBAHMS, PA3BEPHYBIINECS B HEKOTO-
pBIX obnacTax eme B 1989, a B 1991 1.
CTABIIME OOIIEHAIIMOHAIbHBIMU. Exxero-
HO OKOJIO 2,5 TBIC. Y€JIOBEK NPUHHUMAIOT
Y4aCTHE B UCTOPUYECKUX U APXEOTIOIHYe-
CKHUX TPOEKTAX, 3dHUMASICh OIHCAHUEM
neTporiados Ha OCTpoBe KOCTIONIKO Ha
AJIsiCKe, BOCCTAHAB/IMBAS CTAPhIE MTOXKAPH-
a B IITaTe BammHIToH, IpOM3BO/A 110-
UCKM 3aypornof; B Kosopasio.

B o6mieit cioxkaocTu 6omee 12,8 ThIC.
YEJI0BEK U3 38 MITATOB B BO3PACTE OT 18
110 80 JIET y2KE€ BHECIU CBOU BKJIAJL B Pa3-
BUTHE TOW WIN MHOM IPOTrpamMMBbl. B oT-
JIMYME OT JPYI'UX MPOEKTOB, y4aCTHUKNA
PIT 1aTsIT TOJIBKO 32 JIOPOTY M NPOXKHU-
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NYTEWECTBHA

BaHHUE. BOJIOHTEPBI MOTYT OCTAHABJIINA-
BATbCA B MOTEJIAX, HA KOPpJOHAX CIyx-
Obl OXPAHbI JIECOB M B I1AJIATOYHBIX JId-
repax. «Hexkoropele /10U IIPOCTO
IIEPEeXosT M3 OJHOro npoekra PIT
B Jpyrom», — ropoput Creden [Ixep-
Muk (Stephen Germick), apxeosnor us
HanyoHanbHOM JIECHOM CayKObl To-
ponTO. OHU NPHUOBIBAIOT B MA€ U BO3-
BPAMIAIOTCS JIOMOM TOJIBKO B CEHTAOPE.

3aTeM MbI OOCIIEJOBAIN YIACTOK Armer
Complex, Ha3BAHHBII B YECTb CEMBH, OCHO-
BaBLIEN 3[1€Ch paH4O B 1870-x 1. CoTHH
JIET HA 3TOU 3eMJI€ OOUTAIIH TJIEMEHA KO-
PEHHBIX AMEPUKAHIIEB. [Tepro/bl aKTUB-
HOTO 3aCEJICHUA CMEHSINCDH ITAITAMU 3aITy-
creHus1. Kak 1 mouyeMy NpOHUCXOINUIN 3TH
IIPOIIECCHI, TTOMOTAIOT BBIACHUTD APXEOJIO-
I'MYECKHE NCCIIEIOBAHMS.

[TpOBONUTL MCCIEJOBAHNS MOKHO HE
Beerga. Korga sanonssaeTca BogoXpaHuan-
e 03epa PycesBesisT, Bee pyMHbBI OKa3bIBa-
10TCs1 1TO71 BOJIOM. HO Grmarozapst CuibHeEN-
men 3acyxe Ha IOro-3amage oraenbHble
yaacTku Armer Complex 6GbUIM OCYIIECHBDI,
1 BOJIOHTEPDI PIT KAPTUPOBAIU OCTATKH
CTPOEHMIT PA3IMYHOIO HA3HAYEHUA — Ca-
PaeB, 3epPHOXPAHWIINILL, JKHJIBIX ITOCTPOCK,
4 TAKKE MECTA 3aXOPOHEHUI M CETTbCKOXO~
3AMCTBEHHDBIE YYACTKM. MECTOHAXOXK]IE-
HME MHOI'MX U3 HUX MOKHO TOJIbKO yI'd-
JIATh 1O BPOCIINM B 3€MJTIO KAMHSAM.

B niepBbIii 5ke JIEHD OIEBBIX PAOOT BO-
JIOHTEPBI HAIIUIN PA3HOOOPA3HbIE KEPAMU-
YECKME YEPEIKU, U By mpoBen aHams co-
CTaBA U OKPACKHU, OIIPE/IESMB UX BO3PACT
U IPOUCXOXKAEHUE. YUCHBIN IIPEANOI0-

CeBepHbih 6eper 03epa, HO KOTOPOM B OKTSIBPE MPOLLAOTO roAC BOAOHTEPSI PIT
OBOHAPY)KUAU N KAPTUPOBAAM OCTATKM CTPOEHNN PAZANYHOTO HA3HAYEHMS!.

JKAJI, 9TO OHU IIPOMCXO/IAT U3 CEBEPO-BOC-
TOYHOW, EHTPAILHON U IOXKHOM APpH30-
HBbI, U3 AHACa3u, MOToJIJIaHa ¥ XOXOKaMa.
OJIH 13 Y9aCTHUKOB ITPOCKTOB P/7, Karu-
TaH HOXKAPHON Ciy:k0b1 13 Kanudopuuy,
Hates (pparMeHT € y30poM, HaIIOMUHAIO-
MM HOTHBIH CTaH: KOMOMHAIIMS YEPHBIX
KB3/IPATOB M I10JIOC HA KPACHOM (POHE.
M3yunB HaxXOAKYy, Bys onipenenin, 9to oHa
OTHOCHTCA K YEPHO-KPACHOMY CTHJIIO ITH-
Ha/IeJT, XapakTepHomy s 1275-1350 1T,
Hac oxpyzxamu ropsr Cheppa-Anda, Masar-
341 1 Artauu, 06pamiIAIonye JIONMMHY, HO
MBI ObUIA TaK 3aHATHI TOUCKOM OCTATKOB

Bpocuve B 3eMAK KAMHY OBO3HAUYNAN MOAHNLY APEBHETO MOCEASHMSL.

JIPEBHUX ITOCEJIEHM, YTO COBCEM HE 3aMe-
YAJIM KPACOTBI NEN3KEN. MBI HE MOITIU
OTOPBATB IV1a3 OT 3€MJI, I7I€ HAM I1011a/]a-
JINCh KAMEHHBIC 3C€PHOTEPKH, PyOunna,
CKPEOKH 1 IPYTHE IIPEJMETDI yTBAPHU.
Ixepmuk u xenudep bepk (Jennifer
Berke), atHoncTopuk u3 JlecCHON CIyX-
661 TOPOHTO, MOPYYUIN MHE C/EIATh
TUIaH GOJIBIIOTO y9acTKa. PKEPMUK 0060~
3HAYUI KPACHBIMHM (DIAKKAMH  YTJIbI
U YKa32J1 Ha TOPYAIIME U3 3EMJIM KAMHH,
Ha KOTOpPBIE KOIZIA-TO YK/IAJbIBAJIUCH
O6peBHA OCHOBAHUS IIOCTPOEK. MBI M3Me-
pWIN PYJIETKOH PACCTOSIHUE OT OJJHOT'O
yIJIa 10 APYTOro. 3aTEM C IOMOIIIBIO KOM-
maca OnpCAcMIN HAIIPABJICHUC W HaA-
HECIN Ha TPAMUYECKYIO OyMary IOJIOXKe-
HHE CTEHBL /I HOBMYKA pabora He
MPOCTast, HO s CTAPAJICA U30 BCEX CHIL
JxepMuK 1 bepk yxe oronuii. OHU 4TO-
TO U3MEPSUIN, 4 3ATEM OOCYKIAIN, YCTa-
HaB/INBAsA (DIAKKA U JOOPOIYIIHO CIIOPs
O TOM, YEM BCE 3TO MOIJIO OBbITh PAHBIIE.
Bckope s Toxe Hadasl BUJIETh OKPY/KAIO-
e MCHA MPCAMETBI TAK JKC, KAK OHU.
Ilepen MOMM MBICJIEHHBIM B30POM IIPE/-
CTAJIM JIOMA-3€EMJISTHKY, ITUIAHTAIIMN ara-
BbI X1 TOPI'OBLIBL, IIPUBO3UBIINEC 1U3-3d I'OP
Pa3HOOOPA3HbBIE TKAHU M TOHYAPHbIE U3~
jenus. Y s IOHAI, KaK CTAHOBATCH PYKO-
BOJIUTEIISIMH IIPOEKTOB PIT. |
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TON0BONOMKA

cropacring CMKA

A3HHuc Wawa

Craprt
“.n

Cambit BbICTPbIN
MapLpyT

OrpaHuyeHne
CKOPOCTH, KM/4

ABVKEHVE MO AOPOYKHOW CETKE: KPACHOM AVMHMEN MOKA3AHO OAHO 13 PELLSHMI
PA3MUHOYHOW 30AQHM, O XKEATOM — CAMbIN AOATMIN MOPLLPYT KOATHANLLEN AAVHBIL. A
KOKOBbI COMbIE BbICTpbIe MyTH OT (1,1) AO BCEX OCTAAbHbBIX MEPEKPECTKOB?

OTBET HA TOAOBOAOMKU
U3 NMPEABLIAYLLEFO HOMEPA
[yCTb YMCAO, B KOTOPOM 3ALLMOPOBO-
HO BALLE COOBLLEHNE, CTAHET KOOPAN-
HATOM X TOYKM P B TPEXMEPHOM MpOo-
CTpaHCTBE. ABE ApPYyrMe KOOPAMHATHI
BblIGEpPUTE NPOU3BOALHO. 3ATEM 30AQN-
Te 5 NAOCKOCTEN, MepeceKatoLLMXCS
B 3TOW TOYKE, 1 MPUCBONTE KCOKAYHIO U3
HWX OAHOMY M3 KYPbEepOB, ONPEAEAVB
TPEMS TOYKOMM, OTAUYHBIMM OT P.

MNepeceyeHne AByX HEMNMAPOAAEAb-
HbIX MAOCKOCTEN OMpeAeAseT nps-
MYIO, O AODQST HEMAPOAAEABHOS en
NMAOCKOCTb MepeceKkaeT ee B WCKO-
MOW TOYKe. 3HOHME ABYX MAOCKOCTEN
ANS1 BPAra GEeCrnoAe3HO, T.K. OHW He
MOMOTYT HQAMWTU 3ABETHYIO TOYKY.
Ho Aobble Tpu Kypbepa Aerko OTbl-
LLYT €€, Y3HAIOT KOOPAMHATY X 1 paC-
LWMdPYIOT COOBLLEHME.

OTBET HO TOAOBOAOMKY STOrO HOME-
pPA ULLMTE HO WWW.sciam.com

[IpesacraBere cebe MeCTh MaPa/UIETbHBIX
JIOPOT, MIIYIINX C CEBEPA HA IOT ¥ PA3HECEH-
HBIX C IIarom 10 KM, ¥ IeCTh EPIIEH/ MKy~
JIAPHBIX UM IIOCCE, PA3/IETIEHHBIX TAKUM
JKE paccTosgHueEM. B MecTax nepeceyenus
ABTOCTPA/] TIOCTPOEHBI ACTAKA/IBI C BBE3-
JIAMU U CbE3TAMU (M. puc. 66epxy). Iloc-
KOJIbKY CBETO(DOPBI OTCYTCTBYIOT, TOBOPO-
ThI C OJHOH JIOPOTH Ha JIPYT'YIO OCYIIECTB-
JIAI0TCA O€3 3aJEPHKEK.

TToMHUTE, YTO MECTHAA [IOJUIIUA CTPO-
T'O CJIEINAT 3 COOMIOJEHUEM HEOOBIYHOI'O
CKOPOCTHOTO pexuma. ITpesren ckopoctn
HA CAMOM IO;KHOM IIOCCE, UJTYIIIEM C BOCTO-
Ka Ha 3amnaj, paseH 10 KM/4, Ha BTOPOM
c 1ora— 20 kMm/4 1 T.1. Ha camori ceBepHOI
JIOPOT'€ MOKHO Pa3TOHSITHCS 0 60 KM/d.

AHQIOTUYHO HAa CAMOM 3aMaJHOM ABTO-
cTpajie, GEryIei ¢ ceBepa Ha 10T, OrPAHU-
4YEeHHE CKOPOCTH cocTasisaeT 10 Km/49, Ha
BTOPOI C 3amajga — 20 KM/4 U TJL. J0
60 KM /4 HA CAMOI BOCTOYHO¥ JIOPOTeE.

TlepeKkpecTKr JOPOT OYJIEM YKA3bIBAThH
MOPSAIKOBBIMM HOMEPAMM IIOCCE, CTABS
BIIEPEI HOMED JJOPOTH, UIYIICH C ceBepa
Ha 10T, 4 34 HUM — HOMEP NEPIEH/IUKYJIAP-
HOT'O efi IyTh. FOro-3araiHomy yIyry CETKH
OyJIeT COOTBETCTBOBATh OO03HadYeHHeE (1,1),
FOrO-BOCTOYHOMY — (6,1), ceBepo-3armaiHO-
My — (1,6),a ceBepo-BoCTOUHOMY — (6,0).

[T pasMUHKA TTONIBITAUTECH OIIPezie-
JINTb CAMBIH OBICTPBIF MAPIIPYT OT IIepe-
kpecrka (1,1) 1o nepexpectka (6,3) ¢ yde-
TOM CKOPOCTHOT'O PEKMMA.

OKa3pIBACTCA, TAKMX MAPIIPYTOB HeE-
CKOJIBKO. OJIMH U3 HUX TAKOB: OT (1,1) 1o
(2,1) 3a 1 gac, manee 10 (2,3) eme 3a 1 gac
n 3ateM 10 (6,3) 3a 1 yac 1 20 MmuH. CaMblit
JIOJITMM ITyTh TAKOM YK€ JUIMHBI TAHETCH OT
(1,1) 1o (6,1) 32 59acoB, a3arem ot (6,1) 10
(6,3) ermie 32 20 MUH.

ITonpo6yiTe HANTU CaMbI€ OBICTPBIC
MapupyTsel OT (1,1) 70 BCEX OCTA/ILHBIX I1e-
PEKPECTKOB. A €CTh JIM TAKOM IIEPEKPECTOK,
OT KOTOPOTO IyTH IO BCEX OCTA/ILHBIX T1e-
PEKPECTKOB OY/IyT 3aHUMATh MEHBIIIE BCE-
ro BpemeHu? [To-MoeMy, HeT, HO MHE 6yieT
MPUATHO O3HAKOMMTBCS C CAMBIM U351~
HBIM JIOKa3aTEIbCTBOM 3TOTO. M

94 B Mupe nagko

HiHb 2004

CORNELIA BLIK



SARA CHEN

CNPOCHTE 3KCNEPTOB

" [I ll e M u NEPENHTAA KPOBb OTTOPTAETCH OPTAHH3MOM

[OPA3J0 PEXE, YEM NEPECAXEHHBIE OPTAHDI?

OrBeuacr PobGeprcoH /IaBeHIOPT, /10-
LIEHT NTATO(PU3UOIIOT M U 3ABE/TYIOIINI Me-
JIALMHCKHAM OT/1e/I0M BaHKa KpoBu Ipy Mu-
YHUTI'AHCKOM YHUBEPCHUTETE B I AHH-APOOP.
JIOHOPCKasdg KPOBb OTTOPIaeTCA TOPA30
PpeXKe, 9eM TPAHCTUIAHTAPYEMBIE OPTaHbL ITO
TPEM OCHOBHBIM IIPUYMHAM. BO-TIEPBBIX,
KPOBb BBO/IMTCSI HEIIOCPE/ICTBEHHO B KPOBE-
HOCHYIO CUCTEMY, U PEAKIIMSI OPI'aHMU3MA Ha
AHTUTEHBI (YyKEPOJHBIC aTCHTHI) B 9TOM
CJTy9ae BBIPAKCHA B MEHBINICH CTETICHH, YEM
PH IPYTUX CIIOCOOAX X MTONA/IAaHKA B OP-
r'aHM3M. BO-BTOPBIX, TPAHCIUIAHTATbI COAEP-
JKAT UMMYHHBIE KJIETKH, CTUMY/IMPYIOIIHAE
3AMUATHYIO PEAKITAIO PELIUITUEHTA; U3 KPO-
BU )K€ TAKUE KIETKU YILIIOTCS (DIIBTPALIH-
€. B-TpeTpnx, BpeMs JKU3HU S3PUTPOLIATOB
MIEPETUTON KPOBU HE IPEBBIIIACT TPEX ME-
CALIEB, 1 OPIaHM3M HE YCIIEBAET OTPEATNPO-
BaTh HA HUX KAK HA Yy;KEPO/IHBIX AI€HTOB;
ATIEPECHKEHHBIN OPIaH MOMKET HAXOJUTBCS
B OPTraHU3ME PEIUITMEHTA MHOTHE TO/IBL.
OTTOPKEHUE TIEPETATOM KPOBU ITPOUC-
XOJIAT PEJIKO: YACTOTA OCTPOU FE€MOJIUTU-
4eCKO! peaxiu cocrasnger 1 Ha 80 000
TPaHCPY3MOHHBIX €TUHALL, YTOOBI TOHATH,
B UEM TYT ICTIO0, OOPATHMCS K OCHOBAM HIM-
MyHOJIOTAN. CyIIECTBYIOT [JBA TUITd UIMMYH-
HOT'O OTBETA: KJIETOYHBIN U I'YMOPAIBbHBIN.
IIpy r'yMOPaIbHOM OTBETE B OPTAHU3ME 00-

PAa3yIOTCA AHTUTENIA K JYKEPOJHOMY AHTH-
reHy. OHU CBA3BIBAIOTCA C 9TUM dHTUTEHOM
1 06€3BPEKNBAIOT €1'0. KOMIIIEKCHI «aHTH-
I'€H-aHTHUTEJIO> MOT'YT TAKKE AKTUBUPOBATH
CHCTEMY KOMILIEMEHTA, OOECTICYUBAIONIYIO
paspylieHuEe MeMOpaH 6GAKTEPHUATBHBIX
1 JIPYTHX KIETOK, HOKPBITBIX Crielu(pu-
YECKMMH aHTUTENaMM. [emorpancdysus
OOBIYHO BBI3BIBACT T'YMOPAIbHBIN OTBET,
A TPAHCIVIAHTAIIAA — ITPEUMYIIECTBEHHO
KJICTOYHBIH, ITPH KOTOPOM B OPI'aHA3ME BbI-
Pa6aTBIBAIOTCS IUTOTOKCHYECKHE TMMQO-
LIUTBI (3JIEMEHTBI, PACTBOPSAIONIUE UyrKe-
PO/IHbIE KIETKU-MHIIEHM).

Hicxopst 3 HA6opa CrICIU(PUIECKUX AH-
TUTEHOB 3PUTPOIIUTOB, KDOBb BCEX JIIOACHA
TTOZIPA3ZEIIAIOT HA I'PYIIIBI B PAMKAX TAK Ha-
3bIBAEMOM CUCTEMBLABO. KpOBb MOXKET OT-
HOCHTBCA K rpyIire A (3pUTpoOLMTLI HECYT
TOJIKO A-aHTUT'€HBI, HO HE B), K rpymie B
(3PUTPOIUTEI COAEPIKAT TONBKO B-aHTUTE-
HBI), K rpynne AB (Ha 3pUTPOLIUTAX €CTh
nA- m B-anturenel) win K rpymnmne O
(A- 1 B-aHTUT'€HBI OTCYTCTBYIOT). AHTHTEIIA
K aHTHUI'€HAM CUCTEMbI ABO TOSABIIAIOTCS
Y 4EJIOBEKA B IIEPBBIE MECAIIBI TIOCJIE POXK-
JIEHNA Y OCTAIOTCA B OPTAaHU3ME HA TIPOTS-
JKEHMH BCEH JKU3HU. KpOBb JOHOPA JOJDKHA
OBITb COBMECTUMOM 110 I'PYIIIOBBIM (DAKTO-
Pam € KPOBbIO OOJILHOI'O, MTHAYE IIPU IIEpe-

JIMBAHWK MOI'YT BO3HHUKHYTH CCPbC3HBIC

OCJIOKHEHMA (PA3PYHICHUE 3PUTPOLIUTOB
U OCTPAasi BOCHAIATEIbHAS PEAKIIUS, CO-
MPOBOK/IAIONIAACS HAPYIICHUEM Pa6OThI
TIOYEK, 4 UTHOI/IA U JIETAIBHBIA UCXO).

TToMHMO aHTUTE€HOB CUCTEMBLABO Cy1ie-
CTBYIOT aHTUI'€HbI I'PYNIIbI RD (Rbesus — pe-
3yC). B 3aBUCHMOCTH OT HUIYHS WJIU OTCYT-
CTBUA Rh-(pakTOpaJIIOZIeH pas/iesIAIoT Ha JIBE
I'PYIIIBI — PE3YC-TIONIOKUTEIBHBIE U PE3YC-
orpuLaTenbHble. EC npu nepempaHmum
HE COOTIOIAETCS COBMECTUMOCTB IO Rh-(ha-
KTOPY, TO CITyCTsI HECKOJILKO JTHEH MJIN JIAKE
HEJIEIb IIOCTIE TPAHC(Y3UH PA3BUBACTCS OT-
CPOYEHHAs! TEMOJIMTUYECKAA PEAKInA (ee
YACTOTA FOPA3/I0 BBIILIE, YEM JJIsI OCTPOM I'e-
MOJIATAYECKON peakiu: 1 Ha 5 000 Tpanc-
(Py3MOHHBIX €/IMHULL). B 3TOM Ciydae BbIpa-
6aTBIBAEMBIC B OPIAHU3ME AHTHTEIIA HE AK-
TUBUPYIOT CCTEMY KOMIIJIEMEHTA, KJICTKH
MIEPEINTON KPOBH HE PA3PYIIAIOTCS, 4 y/1a-
JISIFOTCSI C TTIOMOIIIBIO CEIE3EHKI. B pesysra-
T€ PA3BUBAETCS BOCHIAINTEIbHAS PEAKLIMS
Cpe/IHEN TSDKECTH, MHOTJA IPUBOZAIIAS
K NOBPEK/IEHUIO ITOYEK. M

MOXCHO T soccranosuts vnanennoie oniinee

CBoe obmsicHeHHEe npemraract Kiasm
Imngc, npodeccop MHPOPMATHKNA
JIKOPIKTAYHCKOI'O YHUBEPCHUTETA.
ViaseHHbIE (ParIbl TO/IEKAT BOCCTAHO-
BJIEHHIO, [TOCKOJIbKY M3 ITAMATU KOMIIbIOTE-
pa cTupaioTca He cpasy. Bea mndopmanys
B KOMIIBIOTEPE PA3OUTA HA YACTH — CEKTO-
PpblL. O11H (DA MOKET ObITH PACIIPEEIEH
10 HECKOJIbKUM CEKTOPaM, pa3bpocaH-
HBIM I10 JIMCKY. OnlepaliMOHHAs CUCTEMA
CO3/IAET yKa3aTe/Ib pacnupe/iesieHus ai-
JIOB U IAIOK IO ceKTopam. Korja nonp3o-

BATEJIb XOYET YAUIUTb KAKOH-TO (DA, TO
€r0 HANMEHOBAHUE JINOO IOMEYAETCS KaK
U3BATOE, TNOO JEHCTBUTENBHO U3bIMAET-
cs1. TakuM 06pa30M, Y/IAJIEHHBIH (DA MO-
JKET OBbITh 3aKOHCEPBMPOBAH /IO TEX I10D,
TTOKA yKa3aTeJb U CEKTOPDI, 3aHATHIC (Daii-
JIOM, HE OY/IyT UCIIOJIb30BAHbI [IOBTOPHO.
BoCCTaHOBJIEHUE HE COCTABIISIET HUKA-
KOI'O TPY/id, €CJIA ONEPAIIMOHHAS CUCTEMA
JINIIb ToMeYvaeT (paiia Kak y/aJCHHDIMN.
CrieniaibHast IPOrpaMMa OO6ECIICUUBACT
CKAaHHPOBAHHUE COOTBETCTBYIOMINX CEKTO-

POB IMCKA, OTBICKUBAET HAUMEHOBAHUS,
TIOMCUYCHHBIC KAK YHUYTOXXCHHBIC, Y BbIJA~
€T MCEHIO (DaioB 11 BOCCTAHOBJICHMUSL.
Ecm HanmMeHOBaHMs (DAIOB yTPavyeHBbl, TO
HAWTU UX CTAHOBUTCSA TpyaHee. [Iporpam-
M2 BOCCTAHOBJIEHUSI JIOJDKHA OOECIIEUU-
BATb IIPOCMOTP BCEU COACPIKAICIACA B YKA-
3aTere MH(POPMALTUN 1 COOPATD €/THBIN
(hari1 13 OT/IE/IBHBIX CEKTOPOB. MOXKET CITy-
YUTHCS TAK, YTO PsAJ] CEKTOPOB Y2KE UCITOJTb-
30BaH ITOBTOPHO, TOI/IAa OY/IET BOCCTAHOB-
JIEHA TOJIBKO YaCTh UCXOJHOTO (pariia. M
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= Yutaiite B CAGAYIOLLEM BbINYCKE XYPHAAQ:
B MIDE HAuk [ ————

R | Cll1HbIEe YA©HbI MACHEeTAPHbIX CUCTEM
_ TupaHus BbiGopa

MNMepBble HOHOYUNbI
30KOAUPOBAHHAS 3BOAIOLMUS

OdopMUTb NOANUCKY HA XXYPHAA «B MMpPe HAaYKu» MOXKHO:

¢ no karaaoram «Mpecca Poccun», noANMCHON HAEKC 45724; «Pocneyarb», MOANUCHON MHAEKC 81736; NnepruoANYECKUX USACHUIA AAS BUGAMOTEK,
NOANUCHOM UHAEKC B392; usaanuin opraHos HTU, noanncHom nHaekc 69970;

® MOANUCKA HA YKPAMHE NO KATAAOTY NMOAMUCHbIX U3ACHUM areHTCcTBa KSS, noanMcHom niaekc 10729

* yepes peAaKUUIo (TOALKO No Poccum), nepeyncAnB AeHbrn Yepes C6ep6aHK UAU MO NouTe, OTNPABUB KOMUIO KBUTAHLUMM (C yikazauuem ®.N.0.,
TOYHOIo appeca n nHaekca noanucumka) B PocHOY no noure, no ¢pakcy: (095) 105-03-72 uan no e-mail: red_nauka@rosnou.ru. CtouMocTtb
NOAMNUCKU Ha noAyroame — 390 py6., Ha roa — 780 py6.

MoANMCATLCS MOXKHO CO CAEAYIOLLLETO HOMEePA, B KBUTAHLIMU OGS3ATEABHO YKA3ATh HOMEP, C KOTOPOro NoMAET NOANUCKA.

BAGHK NOAMUCKMN MOXXHO B3$iTb B AOGOM HOMEpPE XXYPHAAQ; MOAYYUTb B PEACKLIUN; BbICBIAGEM Mo Gakcy UAu no e-mail.

FAe KynuTb XXYPHOA (TeKyLuue Homepa):

® B NepeABUXHbIX KNOCKAX «MeTpONnOAUTEHOBEL,» OKOAO CTAHLUIA METpO;
® B KMOCKe «AeAoBble Aoan», 1-9 TBepckas-dmckas yA.,1;

o B kmockax Mry, MTtMUMO, PYAH, MUPIA;

© B NOBUABOHE Yy METPO «TMMUPS3EBKAS»;

® B KMOCKAX I. 3eAeHOorpaaq.

Bce HoMepda XKYPHAAOB MOXHO KYNUTb B PEACKLMM XXYPHAAA MO aApecy YA. Paauno, Aom 22

HerocyaapcTteeHHoe 06pa3oBaTeAbHOE yupexAeHe
«POCCUNCKUN HOBbIN YHUBEPCUTET»

PacueTHbIn cyet 40703810200000010014
B AKB «/IcT-Bpurax baHk» 3AO, r. Mocksa BlNK 044579128
KoppecnoHaeHTCKku cyeTt 30101810500000000128

VIHH 7714082749; KM 770901001

damnams, M.0., aapec NAATEAbLLMKA

Bua naatexxa Aata Cymma

MOAMMUCKA HA YKYPHOA
«B Mupe Hayku»

MAQTEABLLLMK

HerocyaapcTteeHHoe 06pa3oBaTeAbHOE yupexAeHe
«POCCUNCKUN HOBbIN YHUBEPCUTET»

PacueTHbIn cyet 40703810200000010014
B AKB «/IcT-Bpurax baHk» 3AO, r. Mocksa blNK 044579128
KoppecnoHaeHTCKku cyeTt 30101810500000000128

VIHH 7714082749; KM 770901001

Gamnams, M.0., aapec NAATEAbLLMKA

Bua naatexxa Aata Cymma

MOAMUCKA HA YKYPHOA
«B Mupe Hayku»

MAQTEABLLLMK
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POCCUACKWNIA HOBbIA YHUBEPCUTET

HALWIE OGPA3SOBAHUE

— - NYTb K YCNEWHOW
; e KAPLEPE

MakyAbTeThl:

___—_—__‘_—‘__‘_‘-—

IOPUANHECKIARA
(PHBHCOBO-3KOHOMNHECKNA

COLIMBABHO-KYABTYPHOMO CepBica 1 TYpU3Ma

BTOPOIo BbicLLero 0bpa3osaHns)
NCYXOAOTAA 11 NeASTOrAKA

VHMOPMBUNOHHBLIX CUCTEeM

— WHOCTPaHHLIX S136IKOB
W KOMMbIOTEPHLIX TEXHONOIM

N MESKIKYASTYPHO KOMNMYHKALIA

OTcposKka OT Npu3kisa
H3 BOEHHYIO CAY>KDY A

WWW.MOSNOU.MU ANS NALL OBYHBIOLLIAXCST MO OHHOIA

hopMe B YHVBERTUTETE 1 KOMEAXKE

VA. Paano, aom 22

[Npoe3a: MeTpo «BaymMaHckas», TM. NE37, 45, 50,

AQ OCTEHOBKM «/\etopToBCKas HabepeXHas»

MeTPO «Kypckass, TM. N°24, Tea.: (095) 105-0388, 244-8080

AO OCTaHoBKK «NedopToBCKas HabepexxHas»



