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OT PEJIAKIIHH

s 1oy KOHMPONEM?

Tpu rozga Ha3a ] rpyma GMOJIOrOB U3 ABCT-
PAIUICKOTO HAITMOHAIBHOI'O YHUBEPCH-
Tera B Kanbeppe, paboras Haji CO3/[aHUEM
KOHTPALIEITUBHOM BAKIIMHBI JI/I MBIIIICH,
KOTOPAas romMorjia ObI YMCHBIINTDH YU CJICH-
HOCTb I'DBI3YHOB, HECOXKUAAHHO I CeOs1
MOJTy4MWIa ATOICHHbBIN MUKPOOPIAHU3M,
MPUBOSIIIUH K Tr6eu 60% uHGUITHPO-
BAHHBIX UM KUBOTHBIX. [TaTOreH NOsiBUII-
Cs B pE3y/Brare TpaHcopMaLil BUPYCa,
BBI3BIBAIOLIEIO Y MBIIIECH OCITY. A HEZIABHO
Ha KOH(epeHUUH B JKeHese aMepuKaH-
CKME UCCIICAOBATEIN COOOMIU-IN O CO3/1a-
HUM AHAJIOTMYHOI'O BUPyca cO 100%-HbIM
JICTIBHBIM 3(PPEKTOM.

[TonoXUTENIbHAS CTOPOHA IOAOOHBIX
3KCIIEPUMEHTOB 3AK/II0YA€TCS B TOM, YTO
OHM IIO3BOJIAIOT IIPETYCMOTPETD BO3MOXK-
HBIE JEHUCTBUA OUOTEPPOPHUCTOB, 4 OTPH-
LaTeJIbHAS — YTO KaK Pa3 IPECTYITHUKU U
MOT'YT UMM BOCIIOJIb30BATHCA. (K cUacCThIO,
M3MCHCHWA, ICIAIONTNC BUPYC OCIIbI ITONC-
THUHE CMEPTOHOCHBIM, IIPUBOJAT K yTPATE
MM KOHTAIMO3HOCTU.) TakuM o06pa3om,
OITACCHUA BBI3BIBAIOT HE TOJIBKO OIIBITHI,
MPAMO OTKPBIBAIOIIUE IIYTh K CO34AHUIO
OAKTEPHUOIOTMYECKOI'O OPYKUS, HO U (UTO
ropaszo Xy»XXe) HEBUHHBIC UCCIICAOBAHML.
Bosnukaer pe3oHHBIA BOIIPOC: MOMKET
OBITh, GUOJIOTHS CJIUIIIKOM HEIIPE/ICKA3Yye-
M4, YTOOBI OTABATb €€ Hd OTKYII Y4CHBIM?

Co BpeMeH MaHX3TTEHCKOIO IIPOEKTA OI'-
paHNYEHUs, BBEICHHDBIC CJIY?KOOH HAI[HO-
HaIbHOM 6€30I1aCHOCTH, CTAJI HEOTBEMIIC-
MO 4aCTBIO IPO(PECCUOHAIBHOM ICATEb-
HOCTH JIIO60r0 (PU3UKA. BUOTIOITUECKOE JKe
COOOIIECTBO 10 CUX IOP CAMO KOHTPOJIH-
POBJIO CBOU HCCaeioBaHmsL. Tak, B 1975 T,
CTPEMSCH U30€KATb HEXKEIATE/IBHBIX ITOC-
IIC,HCTBI/Iﬁ TIPUMCHCHHSA TCXHOJIOTUU PC-
KOMOMHAHTHBIX THK, MOJICKyIIAPHBIC I'€HE-
TUKU JJOTOBOPUJIMCE, YTO COOTBETCTBYIO-

IIME SKCTIEPUMEHTBI JIOJDKHBI COTJIACOBBI-
BATbHCA C KOHCYIII)TZ[TI/IBHI)IMI/I KOMHTECTAMU
110 pekoM6buHaHTHbIM JJHK (Recombinant
DNAAdvisory Committees, RAC).
Bospocrmas B rocsesiHee BpeMst OImac-
HOCTb OHOTEpPOpH3MA TPEOYET A/ICKBAT-
HBIX IIPEBEHTUBHBIX JCUCTBUIL. B OKTs16pe
2003 - HarmoHaIbHbI HAy9HO-UCCIICIOBA-
Tenbckuit coper CHIA (National Research
Council, RNC) HaCTOsUI HA HTHCIICKTHUPOBA-
HUHM Pa3paboTOK, KOTOPBIE MOITH 6bI
HCIOIb30BATBCS IS CO3/IAHHS GHOJIOTFIE-
CKOT'O OPY>KHSL, ¥ B3STHSI FIX ITOJ] KOHTPOJIb.
KOHCY/IBIaTUBHBIM KOMUTETAM IO PEKOM-
6unantaeiM JIHK BMEHsUIOCh B OOsi3aH-
HOCTB ITPOBECTH OICHKY BCEX AKCIIEPUMEH-
TAJIbHBIX UCCJIEIOBAHUM, TASIIX ITOTCHITA-
QIBHBIM PUCK, TAKHX, HAIpHUMEp, Kak
OCIaGIeHHE BAKIINH, CO3/IAHIE MUKPOOPTIa-
HI3MOB, yCTOMYMBBIX K AHTUOMOTHKAM HJIN
00J11AI0OLIMX TIOBBIIICHHON BUPYJICHTHO-
CTBIO, TPAaHC(HOPMALIUA KICTOK U OCIIKOB,
TTOBBIIIAIONTAS BEPOSITHOCTD MX HICIIONB30-
BAHMS B KAYECTBE GHOJIOTITYECKOTO OPYIKHL

IperonaraeTcs TAKKE CO34aHUE KOHCYIIb-
TATUBHOI'O COBETA B PAMKAX MUHUCTEPCTBA
3/IPABOOXPAHEHIS X COLUAIBHBIX OPT'AHOB,
KOTOPBIH moMoran 6l RAC OpraHu3oBaTh
B3AUMOJCHCTBUE MEXK/TY Y4CHBIMU U CIIELIN-
TMCTAMU CITYKO OE30ITACHOCTH.

Ipepnoxenns RNC HalluT IOHUMAHUE
Y MHOTHX YY€HBIX U 9KCIIEPTOB 1O 060PO-
HC, YBU/ICBIINX B HUX BO3MOXHOCTb CO-
OIIOICHIS PABHOBECUS MEXKIY CBOOOIONU
HAy4YHOI'O TBOPYECTBA U TPEOOBAHUAMU
6esonacHocTy. Binpouem, Ikon Mapoyp-
rep (John Marburger), HOMOLIHUK IIPE3U-
aenrta CHIA 11o HayKe, 3asBHJL, YTO dIMM-
HUCTPALMs €UIE€ HE IPHHsAIA OKOHYA-
TEJILHOI'O PEIICHUS 110 3TOMY IIOBOAY U,
BO3MOJKHO, BBICTYIIUT C IPCAJIOKCHUCM
BBECTU 60JICE KECTKUE OI'PAHUYCHUS HA
HCCJIEIOBATEIBCKUC PAOOTHL

OHAKO BO3HUKACT PE30OHHBIN BOIIPOC:
CMOT'YT JIM BCE 3TU MEPBI I'APAHTUPOBATD
6e3omacHoCTh? Beap janpHermme orpa-
HUYEHUS HA JOCTYI K MH(POPMALIUU 1 HA
CBOOOIHBIN OOMEH €10 HEOE30IMACHBI CAMU
110 ce6e, TOCKOBKY SBJIAIOTCA IIPETPALON
Ha ITyTH HAy4HOI'O Iporpecca. Tax, B JOK-
J1age RNC yKasbIBaeTCs, 4TO Besblit oM o/1-
HAK/IbI YKE IIOIBITAJICA HATIOKUTD 3AIIPET
Ha pacrpocTpaneHue nHHOPMaLUU, KO-
TOPYIO OH HA3BAJI «3AC/Y’KMBAIOLIENA pac-
CMOTPEHUA, HO OKOHYATEIbHO HE OTHE-
CEHHOIM K TOW WJIM WHOM KAaTErOPHUN».
CTOJIb HEYETKUE IIOHATUA B CPepe HAYKU
MOL'YT HAHECTH BPE]] HALTMOHAIbHOM 6€3-
OITACHOCTH, CKOBBIBAsI TBOPUYCCKYIO MHU-
IATHBY.

KoHeuHO, BUOMEUITMHCKUE UCCIICO-
BAHHS HEOOXO/IUMO OTPAHUYUTD, HO HE
B ymep6 cBO60/I€ HAyYHOI'O TBOPYECTBA.
CaMu y4eHbI€ BO B3aMMO/ICHUCTBHU C IIPA-
BUTC/IbCTBOM JOJIKHBI OIIPCACIIATD 3TU
pamMku. B

B Mupe Hayku
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ANPEAb 1954

CEKC ANS YAOBOABCTBUSA. Cononory, MoJuTHKA U pabOTHH-
KM 3/IpaBOOXPAHCHUS MHOIUX CTPAH CEPbE3HO OOECIIOKOCHDI
pOBIEMON NepeHaCeAeHUs. YTOOB! YAYUIIUTE OATAaHC MEKITY
IIPUPOIHBIMU DECYDCAMU M YHUCICHHOCTBIO HACEICHUS, NIDE-
MNPUHUMAIOTCA AKTUBHBIC LIATU JULA NONYJIIPU3ALUH [IAHUPO-
BaHMA ceMbU. OJJHAKO TAKOM MOJIXOJ] CTAUIKUBACTCA C CEPhE3HOI
IPOOGIEMOM: BO3HHUKACT HACYIIHASA IIOTPEOHOCTb B IIPOTHUBO34-
YATOYHOM CPEJICTBE, KOTOPOE OBLIO ObI IPOCTBIM, IPAKTUYHBIM
Y1 SKOHOMMYECKH JOCTYIHBIM UL KOKAOIO YeIoBeKa. M

TPUTUN. «MeHee fiecs Ty JIeT Ha3a IO HUYEro He 3HAH O Cy-
LECTBOBAHUU TpUTHA. CHaudasa OH ObUl OOHAPYXKEH Cpeiu
IIPOJYKTOB S/ICPHOI'O CHHTE3d B PEAKTOPAX, 4 32TEM €I'0 HAIILIN
U B rpupojie. Becero Ha Hamei rraHere He 6osee 1 Kr TpuTus,
6dmpImas 9acTh KOTOPOTO PACTBOPEHA B OKEAHAX U IPAKTH-
YECKU HE IOJICKUT OOHAPYKCHHUIO. 3a4EM K€ T'OHATBCH 34
HUYTOXHOM I'OPCTKOM 3TOIO BemecTsa? OTBET IIPOCT: KAK U
HU30TOIBI YIJIEPOAA, TPUTUI (M30TOI BOAOPOAA) MOXKET ObITh
IIPEBOCXOAHBIM UHAMKATOPOM JJIl U3YUYCHUS €CTECTBECHHBIX
poueccoB. C €ro IOMOIIBIO MBI MOKEM JATHPOBATb OCTAHKHU
PaCcTEHUH U MHOT'OC Y3HATD O JBWDKCHUM BO3/lyXd U BIarv HaJ,
IIOBEPXHOCTDBIO 3¢MHOT'O Mapa». — Yusutapg JIn66u (Willard E
Libby) [B 1960 2./Tu66u 6oun yoocmoer HobGenesckot npemui
1o xXumu 3a pabomo ¢ yenepooom-14 — Ipum. peo.] W

3ALLMTHBIA KOCTIOM AAS MOXAPHBIX, 1904 .

ANPEAb 1904

PASHOCHUK AUXOPAAKWN. TTo mHEeHMIO JOKTOpa 'paxema u3
bBeripyra, MOCKATBI BUHOBHBI B PACIIPOCTPAHCHUH €IIE OJHOI
00/1€e3H1, 4 UMEHHO — TDOINUYECKOH JIMXOPAAKH, HA3bIBAEMOI
TaKKe A(PPUKAHCKON JIUXOPALKOH, KUPADBEH JIHMXOPAAKOH,
JINXOPAAKOHN JEHAN U T.J. BOIe3Hb, BOZHUKAIOMAA B KAPKOM
KIAMATE IOKHBIX HITATOB, PEIKO IIPHUBOJUT K CMEPTEIBHOMY
HUCXO[Y, HO COIPOBOXKIACTCS HEIPHUATHBIMU OCIOKHEHUAMU:
[apaIM4oOM, OCCCOHHULICH, YMCTBECHHBIM U (PU3UYECKUM HU3HE-
MOJKEHHMEM U T.IL. B OJHOM U3 3KCIIEPUMEHTOB JOKTOP I'paxem
JIOCTABWI UH(PULIUPOBAHHBIX JTMXOPAAKOH MOCKUTOB B TOPO/,
PACIIONIOKEHHBIH Ha BBICOTE 1 KM Ha YPOBHEM MOD#, I/I€ HE Obl-
JIO HU MOCKHUTOB, HH JINXOPaAKU. OMH 13 a00PUTCHOB ObLI 32-
IIEPT B KOMHATE C MOCKMUTAMU. Ha 4eTBepThIid ACHb OH CJIEr C
OCTPBIM HPUCTYIIOM JTUXOPAAKUA. MOCKUTBI ObUIM HEMEJICHHO
YHUYTOKEHDL, U HU OJIHOT'O CJIy4asi 3aPayKEHUsA 6OJIbIIE HE IIPO-
nsomnto. W

MOXAPHbIA KOCTKOM. CaMbIMM OIACHBIMU CIMTAIOTCS TE MO-
JKApBl, B XO/I€ KOTOPBIX BBIACIACTCS OOJBIIOEC KOJIUYECTBO
YAYLIUIMBOI'O IbIMA U BPEIHBIX I'a30B. YTOObI IIOMOYb IOXKAP-
HBIM TYHIMTB IIOZOOHBIE BO3TOPAHUA, OJUH KOJTOPAACKUHA U30-
Operarenb pa3padoTail 3AUTHBIA KOCTIOM, U300PaKEHHBII Ha
wunocTpanuyd. OH U3TOTOBIEH U3 I'A30HEIIPOHHUIIAEMOIO Ma-
TEPHaA, 3aKPBIBAIOLIEIO YEJIOBEKA OT HUIEMA JI0 HosAca. Bo3ayx
BHYTPH KOJIIIAKA OYUIIACTCI XUMHUYECKUMU PEArCHTAMU, PAC-
IIOJIOKCHHBIMU B KOPOOKE 34 CIMHOM. M

ANPEADb 1854

CBUAETEAB-SKCIIEPT. Jlerom 1853 1. 6bUIO 3aCIYIIAHO I'POM-
Koe gneno Jpxona XenjapukcoHa miaamero (John Hend-
rickson Jr), OTpaBUBIIEIO AKOHUTHHOM CBOIO JKEHY MapHio.
IIpecTynHUK 6bUI OCYKIEH HA OCHOBAHUM HAYYHOT'O 3aK/II0UC-
HUS O €0 BUHOBHOCTH. OIyOIIMKOBAHHBIE B IIPECCE CYy/IcOHbIE
MaTepHabl IONAIN B pyku npodeccopa Yaswica (Wells) us Bo-
CTOHA. BO3MYIIEHHBIN BONHIOMEH HECOOOCHOBAHHOCTBIO HAYY-
HOI'O BEPAHKTA, OH IIOAAJI B CY/l ATIC/ULALUIO, ITOAITMCAHHYIO HE-
CKOJIBKUMU HMCHUTBIMU XUMUKAMU. [Xenopuwxcon Obvin

noeewer S5masa 185 2. — npum. peo.] W

PAVICKOE MECTEYKO. B Tonbko uTO mMamaHHOM Himalayan
Journals noxrop Xykep (Hooker) mpuBOAUT TAKOE ONMCAHUE
«IIPUATHOM» IPOT'YJIKK 10 HENTAILCKUM [Mmanasam: «Lesbie 1moJ-
YHUIIA ITIUABOK POUWIMCDH B PYUbsX, BIAKHOM TPABE U CPEAU KyC-
TAPHUKOB; OHHU 3AJIC3IM MHE B BOJIOCBI, IIOBUCAJIM HA BEKAX,
[OJI3AIA IO HOI'AM U CHUHE. I HEOAHOKPATHO CHUMAJI C CeOs
1ICJIbIC COTHHU ITHABOK. nx YKYCbI HC IIPOXOWIA B TCUCHUC IIATU
MECSIIEB, 4 NIPAMBI OCTAJIUCH 110 CEH JIcHb>. M

| B MUpe Hayku
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HOBOCTH W KOMMEHTAPHH

apuiBl, Benneck i BCNBIUKI

Kpuc Nosedosuny

B TAAAKTUKE BOAOBOPOT HO CHUMKE
B [PEHTTEHOBCKMX AYYOX — CBEPXHOBOS
SN 19941 peakoro tmna Ic. VIMeHHO Ta-
Ke B3PbIBbl MOTYT OblTb NCTOYHUKOM
rAMMO-BCMAECKOB M BCTbILLEK PEHTre-
HOBCKOTO U3AYYEHMSI.

Yyennle JaBHO IOJ03PEBAIN, YTO BCILIE-
CKM raMMa-U3JIy4CHUs CBA3AHBI CO B3PbI-
BAMM 3B€3/l, HO HE 3HAJIM, KAK UX KIAC-
cupUIIUPOBaTh. Pe3ynsrarsl aHaniuza
raMMa-BCIUIECKA, JOCTUITIErO 3eMIn
29 mapra 2003 1., TO3BOJIAIOT IIPEIIIONO-
SKUTh, YTO OOJIBITHUHCTBO TAKUX (PEHOME-
HOPOXKAAIOTCSA
B3PbIBAMH OAHOU NPUPOABL BCIbIIKa,

HOB KOCMMUYCCKHUMMA
O KOTOPOY UJIET peyb, ObUIA CAMOI OJIN3-
KOHM M3 BCEX 3aPETUCTPHUPOBAHHBIX: OHA
IIPOM30IJIA HAa PACCTOSHUU BCErO
2,6 \UIDJI. CBETOBBIX JIET OT 3EMJIH,
U ACTPOHOMAM Y/IAJIOCh TOYHO OIIpE/ie-
JUTh €€ 3Hepruio. CpaBHEHUE C paHee
3aPCTUCTPUPOBAHHBIMA BCIVICCKAMM,

BCIIBIIITKAMU PCHTTCHOBCKOI'O U3/TY4CHUA

U B3PBIBAMH PEJKHUX CBEPXHOBBIX THIIA IC
IIOKA3aJI0, YTO BO BCEX CIIYYASIX BBIICIIA-
€TCsl IPUMEPHO OJIMHAKOBOE KOJIMYECT-
BO 3HEPTUN: MPUOIUZUTEIBHO CTOJBKO,
CKOJIBKO BBIPa6boTaso COHIIE 32 BpEMs
CBOCTO CymeCTBOBAaHUA. CIIEJOBATEIBHO,
TAKUE COOBITUSL UMEIOT CXO/IHOE IIPOUC-
XOXKIEHHUE, CKOPEE BCETO UX MTOPOXKAAIOT
B3PBIBBL, COINPOBOXKIAIONINE KOJUIAIIC
MAaCCHUBHOI 3Be3fipl. [0 MHEHUIO DAo
Beprepa (Edo Berger) us KamudopHuri-
CKOT'O TEXHOJIOI'HYECKOTO HHCTHUTYTA,
M3Y4YaBUIEI'O  YIIOMSAHYTBINM  BCIUIECK,
B3PBIBbl PA3IMYAIOTCA MEXKIY COOOU
TOJIBKO (POPMAMU BBIICJICHUS HCPIHH.
PesysraTel UCCIICAOBAHUA OITyOIMKOBA-

HbI B )KypHae Nature. B

1o cAmoro JHd

C1uBeH dwamn

[MOPUAHBLIM MOABOAHBIM AMMAPAT MNPEBPATUT MCCAEAOBAHUST OKEAHCKUX

AYOVH B OObIAEHHOCTD.

HE BOAOKHOM EAUHbBIM

Hapsiay C opraHmMsaumen onToBOAO-
KOHHOW CBSI3M €CTb U APYTUE TEXHNYe-
CKMe 30AQ4M, CTOSILLME Nepep CO3AO-
TEASIMU HOBOTO MOABOAHOIO ArperaTa.
Ero MHOrocAomHbin cohepundecknmn
KOPMyC BYAET M3rOTOBAEH 13 MPOYHOM
N AErKOn AAIOMOOKCUAHOW Kepamu-
KY, CMIOCOBHOM 3ALWUTUTE ANNAPATY-
Py OT YYAOBULLHOTO TAYGOKOBOAHOIO
AOBAEHMS CBbILLE TOHHbI HO KBOAPOT-
HbIN CAOHTUMETP. AOMOAHUTEABHYIO

JIoAAM BCErO HECKOJIBKO Pa3 YAAJIOCh
3aIVIAHYTh B MAapHaHCKYIO BHaJUHY
(Harryouny 11 022 m). IlepBas axcneau-
LU COCTOsIACh B 1960 1, korma JKak ITu-
kap (Jacques Piccard) omycTuics Ha IHO
rIybouanei nponacrtu B 6atuckadpe
BM® CIIIA «Ipuect». [IppumepHO 35 ro-
JIaMH TIO3KE AINOHCKUN ITOABOAHBIN all-
napar Kaiko ¢ TUCTAaHITMOHHBIM yIIPAB-
JICHUEM COBEPIIWI €LI€ HECKOJbKO
HOIPy:KCHUI B 6e3any. Upe3Bpluarinas
IJIyOMHA U BBICOKOC JABJICHUE JO CHUX
[IOp HE MO3BOJIUIM YYEHBIM [JETAIBHO
HUCCIENOBATD CEP/LIE OKEAHA.

HepaBHO ByacXOynCKHMH OKeaHOrpa-
duyeckuil HUHCTUTYT, YHHUBEPCUTET
I>xonca Tonkunca u BM® CIIA 3aHs-
JIUCb Pa3pabOTKON MOJBOAHOIO aIlapa-

T4, KOTOPBIN YIIPOCTUT IIPOBEJICHNE Ha-
YUHBIX UCCIEIOBAHNNI HA OOJIBIINX IJIy-
OWHAX U CJIENIACT UX PEHTAOETbHBIMU.
HoBoe yCTpOHCTBO GY/IET COUETATB B CE-
6€ JTOCTOMHCTBA ITOTHOCTBIO ABTOHOM-
HOTO pob6OTa U VIPABIIEMOTO Oa-
THCKA(A,
CIIOBEPXHOCTU IO TOHKOH OITOBOJIO-

IOJIYYAIOIIEIO  KOMAH/[bI
KOHHOW JIMHUN. MEXaHHU3M BECOM B OJIHY
TOHHY OyZ€T MHOMELATBCA B MOPCKOM
TPAHCIOPTHOM KOHTECHHEPE BMECTE
c o6opyoBaHHEM. TakKUM 06Pa30M, KOM-
MAKTHYIO U JIETKYIO CUCTEMY MOXKHO Oy-
JIET OBICTPO PA3BEPHYTH C OOBIYHBIX OKE-
aHOIpaPUYECKUX CYLOB, OOXOAACh 6€3
CHELUAIBHON IUIABy4YeH 6a3bl. Anmapar
OyzeT JOCTATOYHO JEHICBBIM, €I'O MOKHO
UCIIOIb30BATb HE TOJIBKO VI IITyOOKHX
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MOTPYKCHUM, HO U I TPAAULIMOHHBIX
ucaieJoBaHui. OXKUIACTCA, YTO HIPOCKT
CTOUMOCTBIO $5,5 MIJIH., (PUHAHCUPYE-
MbIF HallMOHAJIbHBIM HAyYHBIM (DOHOM
CIIA, YropasieHHEM BOCHHO-MOPCKUX
uccnenopanuil CIIA m HanmoHanbHBIM
YIPAaBICHUEM I10 HUCCICAOBAHUIO OKEa-
HOB M aTMOCQEpPBDI, Oy[eT 3aKOHYEH Ye-
pE3 YETBIPE TOJA.

ImaBHBINA KO3BIPb HOBOI'O MPOEKTA —
KOMOMHHUPOBAHHBIN NOAX0/. OObIYHbIE
6aTUCKa(BbI CJIMIIKOM BEJIMKU U JIOPOT'H,
IIOCKOJIBKY JIOJDKHBI T'dPaHTUPOBATH
O€30IIaCHOCTb 3KUIAXKA. [TOIHOCTBIO
HE3aBUCHUMBIE POOOTHI TOXKE OOXO/ISATCS
HEZICIIEBO: YTOObI OHH MOIJIU BBIIIOJI-
HATb UCCIIEJOBATE/IBCKUE PAaOOThI, OHU
JIOJDKHBI OBITh UPE3BBIYANHO «yMHBIMH>.
Bmecre ¢ TeM UIMHHBIC KA0€IH, Ha KO-
TOPBIX MOABOJHBIC AMIIAPATHI CITyCKAIOT
C CYZOB, KaK IPAaBHJIO, OKAa3bIBAIOTCS
HEZOCTATOYHO MPOYHBIMH U HE IIO3BO-
JIAIOT UCCAENOBATh OOJBIINME y4aCTKU
MOPCKOT'O JIHA.

ITogBOAHBIN aANIapaT CMOXKET aBTO-
HOMHO BBIIIOJIHATD I'MAPOJIOKALIHOHHBIE
U APYTrUe HECJIOXKHbIE HabmoaeHus. s
MPOBEACHUA OOJIEE ACTAIBHBIX UCCICIO-
BAHUI K €ro KOpPIyCy OyAeT HPUKPEI-
JIATBCS KATYILIKA C OITOBOJIOKOHHBIM Ka-

6eeM U TPAaHCIOPTHBIN MOJYJIb, OCHA-
MIECHHBIH JOTIOJTHHUTCIbHBIM JIBUTATEIIEM,
6aTapessMU MUTAHUS, TCKTPOMEXAHU-
YECKMM MAHUIIYJIITOPOM U O60pPYyLOBa-
HUEM Il coopa o6pas3nos. ['py3uino
Ha4 CTAJIBHOM TPOCE MOMOXKET pobOTY
IIPEOOECTh KOBAPHBIE OKEAHCKIE TEYC-
HUSI 1 CIIYCTUTBCS HA CPEJHIOIO TTTyOHHY.
3aTeMm anmapaTt HaYHET CAMOCTOSITEIBHO
IIOTPY’KATHCS, TOCTEIICHHO BBITPABINBAS
Kka6esnb. JJOCTUTHYB AHA, AaBTOMATHYE-
CKHH HUCCIE/JOBATEIb OTIEITUTCS OT SIKO-
pA U OPUCTYIIAT K BBITOJTHCHHIO 33/1a-
HUS, IIepeaBas MHMOOPMALMIO IIO OIl-
THYECKOU JIMHUU. [T0 3aBepiieHnu pabo-
TBI ArPEraT HAYHET CMATBIBATH KAOEIb,
3aTEM COCTBIKYETCS C TPY3HJIOM U GyACT
T'OTOB IOJHATHCS Ha CY/JHO.

Ecimm 3ambicenn ypacTcss peanns3oBarh,
TO C HOMOIIIBIO TUOPUIHOI'O TUCTAHIIU-
OHHO YIIPABJSIEMOT'O aNIapaTa yIeHbIC
CMOTI'YT Pa3obpaTbcs B (PyHIAMEHTAIb-
HBIX TIPOIECCAX, MPOTEKAIOMNX B IIIy-
OUHHBIX 30HAX CYOAYKIIUM KOHTHHECH-
TAJTIbHBIX TIJIIT, rage IPOUCXOAUT
IEOTEPMATBHASL PEIUPKYIIIIHS 3€MHOM
KOpbL. HOBBIA OABOAHBIN POOOT TAKKE
ITIO3BOJINT OKEAHOJIOTAM HCCJICJOBATh
HEU3BCAAHHBIC OOIACTH, COKPBITHIE IO,
TIOJIAPHBIMUA JIBJAMH. |

MACBYYECTb YCTPOWCTBY MPUAQCT
CAOWI CUHTETUHECKOW MEHbIl, COCTOS-
LM N3 BMOKCUAHOTO KOMMNAYHAQ, 3Q-
NMOAHEHHOTO  CTEKASIHHBIMW  MUKPO-
chepamun. VIHXeHepam NpeACTouT
CKOHCTPYMPOBATH YCTOMYMBLIE K Bbl-
COKOMY ACBAEHUIO MeXaHWYeckue
AETOAU, BUAEOKAMEPSI, HU3KOBOALT-
Hoe ocBelleHne N T.A. [MOCKOAbKY
annapar 6yAeT MCMOAb3OBATbL OBTO-
HOMHOE MUTAHME, OYEHb BADKHO PAC-
CUYATATb OMNTMMAOAbHBIE BHEeprocbepe-
ralowpne  pexnmbl  paboTbl  BCex
©0PTOBbIX MPVGOPOB 1 YCTPOWCTB.

DMAUYHOR cronoXenne

YapAab3 Homn

OTpHIIaTeNIbHOE TPEHHE, G/IAroAapst KOTO-
POMY CKOJB3SINIKE JIPYT OTHOCHUTEIBHO
JIPyT'a MOJICKYJIBI HE 3AMEUISIIOT, 4 YCKOPSI-
10T CBOE ABIYKCHIE, BITOJIHE PETBHO. B ero
OCHOBE JICKAT BAH-/ICP-BAA/IbCOBBI B3AMO-
JICHCTBHSL, KOTOPBIE OOBIYHO OOYCIIOB/THBA-
10T CJ1IA00€ B3AMMHOC IIPUTSLKEHUE MOJIC-
KyJL JIEJIO B TOM, 9TO KOJIEOIIOTNECS JIEK-
TPOHBI, COMMDKAACH HA JOCTATOYHO MAJIOE
PaCCTOSIHUE, HAYMHAIOT JIBUTATHCS CHH-
XPOHHO, CO3/1aBast ICKTPUUECKYIO TATY.
OTPHUIATEIBHOTO TPEHUS MOXKHO JIOOUTh-
Cs1, BMEIIABIIHNCE B IIPOIIECC CHHXPOHMU3A-
1MW 1 MCTIOBb30BaB A ekT Jloruiepa, 611a-
roAapst KOTOPOMY COMFPKAIOIIMMCS MOJIE-

KyJIaM <«KKETCs», OYATO 3JIEKTPOHBI MX
apTHEPA KOIEOIIOTCs ¢ 60J1€€ BBICOKOU
YACTOTOI, 4 PA3JICTAIOIIUECH MOJICKYIIbL
«BUJAT> OOPATHYIO KapTHHY. PU3HUK Atam
KoaHn (Adam E. Cohen) 13 C1an(popACcKoro
yHUBEpcUTeTa M (pusxuMuk [laynp Myxa-
Me1 (Shaul Muhamel) n3 KamipopHUitcko-
IO YHUBEPCUTETA [OJIArAIOT, YTO MOXKHO
U3MEHUTD XAPAKTEP KOICOAHUM JIEKTPO-
HOB (HAIIpUMeEP, C TIOMOIIBIO CBETA MJIH TE-
II2) U HACTPOUTD UX TAK, YTOOBI COMMKA-
IOIIUECS MOJICKY/IBI IIPUTATUBAIUCH JIPYT
KJPYTY, 4 Pa3NeTAIONMECd — OTTAIKHUBA-
JIMCh. VIX Teopust OyAeT U3JI0KEHA BIKyPHA-
e Physical Review Letters. B

MEXAY ABYMS conpukacatowmmMmm-
Ccs1 O6bLEKTAMKM BO3HUKAET TPEHMe.
Bceraa An?

B Mupe Hayku




HOBOCTH H KOMMEHTAPHM

HOBEAEBCKAR NPEMMS-2003

B npowAomM roay LLBEACKOST KOPOAEBCKAST AKOAEMUST BPYHUAQ YETbIPE
NPeEMUN AEBSITU BbIAQIOLLMMCST YYEHBIM 30 MX BKAQA, B PA3BUTUE MUPOBOW
HAYKN., XOTEAOCH Obl OCOBO OTMETUTL ABE HOMUHALINN.

Mpemutl muwi

duaun 9m

APYTUE HOBEAEBCKWUE AAYPEATbBI

XUMun4

Mutep Arpe (Peter Agre) n Poaepuik
MakknHHOH (Roderick MacKinnon)
YAOCTOEHbl HoBeAeBcKkon npemMum
30 yCMelwHble UCCAEAOBAHUS MPO-
LLECCOB MPOXOXAEHMS BOAbI 1 MIOHOB
CKBO3b KAETOYHblE MEMOPAHDI.

«JlozopHas omu6Ka [JOJIKHA ObITh
ucIpasacHal> — KpU4daad OKTA0PbCKUE
3aroJIOBKM. Peub mwia O BpPy4YeHUHU
Hob6eneBckoi npeMun B 061aCTH (pU-
3a BKIAA
B PA3BUTHE AAEPHOM MATHUTHOMN PE30-
HaHCHOH ToMmorpaduu (SIMP-Tromorpa-
pun) OpeCcTHKHYIO HArpagy IOTyIUIn
IMon Jlorep6yp (Paul C. Lauterbur)
u ITurep Mauchuing (Peter Mansfield).
A cO cKaHAWIbHBIX nlepenosul, 7he New
York Times wu The Washington Post
Ha yuTaTenen B3upan Perimony lama-
ausH (Raymond V. Damadian), npo Ko-
Toporo HobGeneBCKUI KOMUTET U CJIO-

SHOJIOTMM W MCAUIMHBI.

BOM HE OOMOJIBUJICSL.

Pasymeercs, 06a naypeara JOCTONHDI
cpoel npeMuu: JIoTepoyp yCTAHOBUIL,
YTO U3MCHCHUA B IPHUIIOKCHHOM Mar-
HUTHOM IIOJI€ IO3BOJIAIOT IOCTPOUTH
JIBYXMEPHOE H300pAKEHUE UCCICHye-
MOro OObeKTa, a Manchuns ycosep-
LICHCTBOBAI IIPOLECAYPYy BU3yaIHU3a-
MK, pa3zpaboTaB MaTEMATHUYECKUNI
anmnapar s 6pICTpon U 3P HEKTUBHONU
06pabOTKH JAHHBIX O BO3MYIICHHUAX
ntoJist. OgHaKo JJaMaguaH, HECOMHEHHO,
ChII'Pajl KIIOYEBYIO POJIb B Pa3paboOTKE
SAMP-ToMorpadoB, KOTOPBIE CErOJAH:A
MIHUPOKO IIPUMEHAIOTCA B JUATHOCTH-
yeckon MeaunuHe. B 1971 1. on moxa-
371, 4YTO SAJICPHBINM MArHUTHBIA PE30-
HAHC TIIO3BOJIACT BBIABUTH PAKOBBIC
KJIETKH, a4 IOJ, CHYCTs 3aIaTCHTOBAJ
CKaHEpP BCETO TEd.

Cnopsl 110 IOBOAY BpydeHus Hobenes-
CKOH IIPEMUU — HE PEIKOCTb. M BCe ke
B JAHHOM ciydae pemienue [IBeackon
KOPOJIEBCKOH aKaJEMHUU CHJIBHO CMaXH-
BACT HA NPCAHAMCPCHHYIO IOICYUHY
Jamanusny. COIIACHO YCTABY, B KAMKIOM
KATETOPUHU K HAIPAKICHUIO MOI'YT ObITh
MPEACTABICHB TPHU JIAypeaTa, TaK 4TO
JlamMayaH BIIOJIHE MOT IONACTb B CIIUCOK
nob6eaureneit. MTHTepecHo, 4To B IIPECC-
penmse Ho6emneBCKOro KOMUTET4, ITIE, KAK
MPABWIO, YIIOMUHAIOTCS W JPYrHe yde-
HBIE, JOCTUTTITME YCIIEXOB B IAHHOM 06/1a-
CTU HAyK{, HET HU OJHOI'O YIIOMUHAHUSA
o Jamazimane. MoXeT ObIThb OTOMY, UYTO
OH OCTAaBWJI AKAZCMUYCCKUE UCCIIENOBA-
HHSA U IPOJOJDKII CBOIO PabOTy KaK OU3-
HECMEH? My BUHOM BCEMY €I'O HEIpe-
KPAIIAIOAACI CAMOPEKIAMa, BO3MYTHB-
LI IOYETHOE XKIOPU? He CBA3aHO JIU CITy-
4yBHICECA C €0 KPEALUOHUCTCKUMU
B3IAAaMU? (JJaMaInaH COCTOUT B TEXHU-
YECKOM KCIIEPTHOM KOoMUCCHU MHCTUTY-
TA KPEALUMOHUCTCKUX UCCIIEAOBAHUIL.)

Haxxe ecnu HOOGENIEBCKUIT KOMHUTET
NOCTyIIMJI € JlaMaiaHOM CJIMIIKOM
CypoBoO, cama SIMP-tomorpadus okasa-
JIACh BEChbMA LWIECAPOM: B 1997 I. yuyeHbIi
BBIUT'PAJI ICJIO O HAPYIICHUH ABTOPCKUX
npas u orcynun y General Electric
$129 myiH. HeCKOJIBKO aHAJTOTHYHBIX
CIIOpOB € npousBoauTenaMu SIMP-To-
MOTIPaOB yAAIOCh YPEIYIUPOBATh O€3
CynebHOro pa3bupaTenbCTBd, HO CKO-
pee BCEro C HE MEHBIIIEH BBII'OJOM.
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BLICOKAA HATPANA 3A Huakie MEMAEamU bl

A3Bup AnneAb

Bor yxe 1aTeIi pas 3a mocaeHue BOCEMb
sieT HoGeneBckas npeMust IPUCYKIACTCS
32 JOCTIDKECHUA B OOIACTH (DUBUKUA HU3KHX
TeMreparyp. Yem 310 O6bACHACTCS: IBE/-
CKOU NPEAB3ATOCTBIO, HAyYHOH OObEKTHB-
HOCTBIO WIH CTATUCTUYECKON AaHOMAJIMEH?

«O6bIYHO (PU3UKU NTOTy4atoT Hobenes-
CKYIO IIPEMHUIO 34 UCCIICJOBAHUA B CAMBIX
MEPEIOBLIX OOJNACTAX, — IIPOKOMMEH-
THUPOBAJI HOOENEBCKUI aypear 2001
Opuk Kopnesnn (Eric A. Cornell). — ®usu-
K4 CBEPXHHU3KHUX TEMIICPATYP IO MPABY
CUMTAETCS O/IHOM M3 HUX». THorna Hobe-
JIEBCKAsl IIPEMUS IPUCYKAACTCS CITYCTS
JECATWICTUA IIOCJIC 3AMEYATE/IBHOI'O OT-
KpbITH, 4 34 ntocsieanue 40 JIeT y4eHbIM
YIAJI0Ch OTOABUHYTb HU3KOTEMIIEPATYP-
HBIA IIPEJECT HA JICBATH MOPSJKOB. DTO
HAIIPABJICHUE IIPEICTABIAET COOOU ILIO-
JIOPOHYIO TIOYBY 111 HOBBIX OTKPBITHUI
U 9KCIIEPUMEHTAIBHOM IIPOBEPKU YAUBH-
TEJIbHBIX ITPEJCKA3aHUI KBAHTOBOM MEXA-
HUKU. B 2003 1. Hob6es1eBCKOU npeMun
YIOCTOMIUCH AJIeKcelt AGPUKOCOB U Bu-
T [MH36YPr 32 TCOPETUYECKUE Pa-
OOTBI 11O CBEPXIIPOBOJUMOCTH, 4 TAKKE
Duronu Jlerrert (Anthony J. Leggett) 3a
U3y4EHUE CIEU(PUICCKUX CBOUCTB XKU/I-
KOT'O I'€JIUsL.

1IapcTBO  CBEPXHU3KUX TEMIICPATYP
[IPUBJICKACT (PUBUKOB CBOCH JICHAHOU
IIPOCTOTOM: IIPU IIOYTU A6COIIOTHOM HYJIE
PUBNYECKUE CHUCTEMBI OCBOOOKIAIOTCS
OT OECHOPAIOYHBIX TEIUIOBBIX (DIIYKTya-
LW M IPEJCTAIOT B OCICIIMTE/IBHOM KBaH-
TOBO-MEXAHUYECKOM Osecke. Tperuii 3a-
KOH TEPMOJAMHAMUKU IJIACUT, YTO A0CO-
JIOTHBIF HOJIb  HELOCTIDKUM, OJIHAKO
CErOfIHA y4EHBIE BIUIOTHYIO IIOJOUIN K 32~
IIPETHOU YepTE: B CECHTAOPE IPOILUIOrO I'0-
J1a UCCJIEJOBATEIbCKOU Tpyme Maccauy-
CETCKOI'O TEXHOJIOI'MYECKOIO MHCTUTYTA
10J], PYKOBOZICTBOM HOGEIEBCKOI'O JIAype-
ara 2001 r. Bonbdranra Kerrepne (Wolf-
gang Ketterle) yaanoch OXJ1aIuTb Ia3006-
Pa3HbIl HATPUM JO PEKOPIHO-HU3ZKUX
0,0000000005 rpajyca BbIIIE A0COTIOTHO-
ro nynd (0,5 HK).

TTo mepe pasBuTys (PUBUKH (PYHAAMEH-
TAJIbHBIE UJICH BCE YAIIE BBIXOAAT 32 PAM-
KU CBOEH CHICLIUIU3ALIU. «HICCTIeJOBAHMA
ABGPHKOCOBA UMEIOT OI'POMHOE 3HAYCHUE
HE TOJIBKO U1 TEOPUM CBEPXIIPOBOJHIMO-
CTH, HO U I BCEH (PU3UKH 3JIEMEHTAPHBIX
YACTHL, — OTMETIII DABAPA, YUTTEH, IIPO-
deccop MATEMATUKU U TECOPETUYECKOU
duzuky [TPUHCTOHCKOIO UHCTUTYTA I1€-
PEOBBIX UCCIICIOBAHUN. M

APYTUE HOBEAEBCKWUE AAYPEATbBI

OKOHOMMUKA

OBAOACTEATIMMN MPECTMHKHOW HArpa-
Abl cTaAM Pobep OHIA (Robert E
Engle) n Knawe lpaHrep (Clive W. J.
Granger) 3a paspabotky MEeToAOB
CTATUCTUYECKOTO AHAAN3A SKOHOMM-
YeCKMX MOKA3ATEAEN, HAKOMAEHHbIX
30 AAUITEABHBIV MEPUOA BPEMEHN,

nbe3oanexTPHyEckad HOJ(PA

AX. MUHKeAb

Bce perekropp! 3ar pA3HAIONIX BELICCTB, XH-
MUYECKHX COCAMHEHNIT U GUOJIOTMYECKIX
AT€HTOB PA0OTAIOT TOBKO IIPU OTHOCHUTE b~
HO BBICOKMX KOHLICHTPALIHAX PETUCTPUPYE-
MBIX YaCTUIL. BUOPAIIMOHHBIE YCTPOUCTBA
CIIOCOOHBI COCPEJOTOUNBATD 43PO30JIbHBIE
YACTHLIBI B Y3/1aX CTOAYEN 3ByKOBOH BOJIHBI,
HO CJIOKHBI B IPUMCHCHUH 1 HOTpC6JI}IICYI‘
MHOI'O 3Hepruu. HeraBHO CKOHCTPpyUpOBAHA
MbE30KPUCTAUIMUECKAS TPYOKA, YBEIMIHBA-
IOIAs1 KOHLIEHTPALMIO YacTyl, B 40 pas npu
notpedsieMor monHocTy Beero 0,1 Br. Vue-

HbIC 13 JI0C-AJTAMOCCKON HALIMOHAJTBHOL J1a-
6OPATOPUH TIOATAIOT, YTO HA €€ OCHOBE
MOJKHO M3IOTOBUTB ICTEKTOPBL, TUTAIOIIIC-
Cs10T OOBIMHBIX OaTapeek. PajanbHblie Kosie-
GaHS CTEHOK ICC TUCAHTUMETPOBOM TPYO-
KU TIPUBOJIAT K BO3HUKHOBCHHUIO CTOSYCH
AKYCTHYECKOH BOJIHBI, B Y3/IaX KOTOPO¥ CO-
OUPAIOTCSI METTBYAMIIINE YACTULBL, TIPUCYTCT-
ByIOILIME B BO3ayxe. Ecyn uepes TpyoKy po-
JIyBaTh BO3/IyX CO CKOPOCTBIO 250 J1/MUH,,
B HEI OOPA3YIOTCS TPH Y3KHE CTPYH 43D030-
JIs1, HATIPABJICHHBIC BIOJIb ec OCH. M

B PE3YABTATE BUBPALUUUN aspo-
30AbHbIE YOACTULBI KOHLIEHTPUPYIOTCS
B TPEX Y3AOBbIX TOUKOX (BEeAbIN LBET).
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aonsesoe KOABILD:

Amutpun Mucropos

Becnon 2004 r. crapryer BrOpoi 3Tall
sKkcneauuun «ITospHoe KonbLo» 1o 6e-
perosont KpoMke CeBepHOTO JIenoBuTO-
ro okeaHa. MapupyT oOmien IpoTsHKEH-
HOCTBIO OKOJIO 25 TBIC. KM IIPOJICTACT
IO TPYAHOAOCTYIIHBIM parioHaM Kpaii-
nero Cesepa Poccum, nepecekaer be-
PHHI'OB IIPOJIUB, IIPOXOAUT BAOJIb 11OOE-
pexbsa Anacky, Kanasckoro apxunesnara
uI'pennanaumy, a 3arem yepe3 CeBepHbIH
IIOJIIOC BHOBB K Oeperam Poccun. Dkcrie-
JUUMSA IIPOXOAMT BTPU 3rana. Ilepspii
ObUI OPraHU30BaH B anpese-mac 2002 r.
OuepeaHor IOX0J, — IIEPBOE B UCTOPUH
APKTUYCCKUX IIOJAPHBIX IIYTEHICCTBUMI
nepeceuenue CeBepHOro JlegoBUTOIO
OKeaHa 1O JPEH(yIOmUM JIbJaM OT Oe-
peros Poccum 1o KaHajel uepes reorpa-
duyeckylo TouKy CEBEPHOIO IIOJIOCA.
VYaCTHUKAM 3KCHEIUIIUN IPEACTOUT
IIPEONOJIETh OOsIee 7 THIC. KM, IIPUYEM
OKOJIO 3 TBIC. — IO APENHQYIOMIUM JIbAAM
CesepHoro JlegoBuToro oxkeaHa. 3aBep-
MIAIOIUH ATAI SKCIEAUIIMN HAMEYECH Ha
despanb—mait 2005 1.

OpranusaTopbl MEPOIIPUATUA TUIAHU-
PYIOT IEpeAaBaTh UH(POPMALUIO O ITyTe-
LIECTBUU (B TOM YMUCJIE BU/IEO) MO KaHA-
JIaM IJIO6QJIBHOM CUCTEMBI CITyTHUKOBOM
CBA3H, YTOOBI 1aTh BO3MOKHOCTb TEJIe-
3PUTEIAM CJIEAUTD 32 COOBITUAMH B pe-
JKIME PEAJIBHOI'O BDEMECHH.

B pamkax nmporpaMmbl «BpicOKOMmMN-
POTHAS TEXHOJIOINYCCKAs KCIICIULIHA>
OyAyT NPOBEACHBI IIOTHOMACIITAOHBIC
HUCIBITAHUS XOAOBBIX KA4ECTB ITHEBMO-
BE3/IEXO/I0OB U JAPYroro OOOPYAOBAHUS
B 9KCTPEMAIBHBIX YCJIOBUAX APKTHUKU.
DTO MHO3BOJUT B JAIBHCHIICM YCOBEP-
LIEHCTBOBATb KOHCTPYKLUIO U IIPHUME-
HATb MX B KAa4e€CTBC aJBTCPHATHB-
HOT'O, 3KOJIOI'MYECKH 6€30I1aCHOIO BUIA
TpaHCIIoOpTa 1 paiioHoB Kparnero
Cesepa.

B xope akcnenunuu npeicTouT ocy-
LIECTBUTb KOMIUIEKC HAyYHbIX HAOJIIOE-
HUM B pAMKaxX IHPOIPAMMBI «DKOJO-
rusd IUIAHETBbD», Pa3pabOTAHHOM cCIie-
LUATHUCTAMH MOCKOBCKOI'O TI'OCYAapCT-
BCHHOI'O yHUBepcuTera H MHCTUTYTOM

reorpapun  3emnu. Ilpepnonaraercs
TAKKE BBIIOJHUTb KOMIIJIEKC MEIUKO-
TIICUXOJIOTHYCCKHUX HCCHCHOBQHHﬁ, Ha-
NPABJICHHBIX HAa COXPAHCHHUC KHM3HH,
310POBbSl U PO(PECCUOHAIBHON Pado-
TOCHOCOOHOCTU YEJIOBEKA B 3KCTPE-
MaJIbHBIX YCIOBHUAX. byner mnposeneH
KOMIUIEKC IIOUCKOBBIX PaboOT C LEJIbIO
MACHOPTU3ALUU ITAMATHHUKOB UCTOPHUU
U NIpUpObl poccurickoro Cesepa. Ilna-
HHUPYETCs IIPOBECTU T'YMAHUTAPHBIC AK-
UM B pamKax nnporpamm OOH I lianera
6e3 HAPKOTHUKOB» U «[IMAJIOT MEXK/Y 1TH-
BUIM3ALWAMU». PE3y/IbraroM IyTemecT-
BU JIOJDKHA CTATh KHHUI'A, PACCKA3bIBAIO-
mast 06 UCTOPUM U CETO/IHSIIHUX JTHAX
APKTHKY, O JIOJSIX, JKUBYIIHUX HA 6eperax
CaMOro CypoBOIO OKeaHa Ha 3emie, 06
OPraHU3ATOPAX U YYACTHHUKAX IIOJIAP-
HOWU 3KCHEIULIMN.

DKCTPEMAbHBIA HAYYHBIA IIPOEKT
«JToJIAPHOE KOJIBIIO» MOXKET CTATb IIPU-
MEPOM YCIIEHIHOI'O B3aMMOJCHCTBHUSA
HAyKU, KOMMEPLIMU U MACCOBOU KyJIb-

Typbl. M

NdCMMaCcCO

blll vopym

deaop Kanuua

C 24 no 27 ¢espans 2004 1. B DKCIO-
nenrpe Ha Kpacnon Ilpecne, npu
Hroccenn-
JOP(PCKON MPOMBIIUIEHHON SPMapKH,

COJEHMCTBUU  IIPABJICHUS

OpoInIa BoOCbMas MexXayHapo/aHast Bbl-
craBka «MHTEpIIACTHUKA». B MOCKOB-
CKOM CMOTpPE NPHUHIN y4aCTHE 60JIce
300 rocreit u3 25 CTpaH, B TOM YUCJIE U3
ABcTpum, Iepmanum, Uranuun, Kuras,
Kopewn, TafiBans. Ha BbICTaBKE OBLIO
MPEJICTABICHO OOOPYJOBAHUE IS TIE-
PEPAdOTKU U BTOPHUUHOTI'O UCITOIB30BA-
HUA 1acTMacC. CenuannucTbl, (PUPMBbL
U OPraHU3alMU U3 PEruoHOB Poccuw,

crpan Esponel 1 CHI' nonyunim npe-
KPACHYIO BO3MO’KHOCTb O3HAKOMMTHCS
C HOBBIMM BH/IAMH IIPOAYKIIUH, pa3pa-
OOTKaMU B 06JIACTU TEXHOJIOTI'UHI U 0060-
PYAOBAHUS, YCTAHOBHUTD JIEJIOBBIE KOH-
BricTaBka

TAKTBL. «MaTepIuiacTuka»

MIPOJEMOHCTPUPOBAIA  yCTOMYMUBBIN
TEMII PA3BUTHA U COBEPIICHCTBOBAHUA
OTpac/M, CTPEMJICHUE KOOMEHY Hayd-
HO-TEXHHUYECKUMU HJCAMH U B3AUMO-
BBITOJJTHOMY MEXKAYHAPOJHOMY COTPY/I-
HUYCCTBY.

IIpon3BOACTBO IIJIACTMACCHI U €€ IIe-

pepadboTKa CTaIM OJTHON U3 6HA30BBIX OT-

paciieil XMMHUYECKON MHAyCTpuu. Mc-
MOJIb30BAHUE JOCTMXKEHUN XMMHUYE-
CKOHM NPOMBIIUIEHHOCTH B HAPOJHOM
XO3AMCTBE CYUTACTCA OJHUM M3 IIOKA3a-
TeJIe 6/1aroNoNydns CTPaHblL be3 nHBe-
CTULIUHA M HPOJBWXKEHUS OTCYECT-
BEHHOM INPOJAYKIUU HAd POCCUUCKHE
U 32pYOCIKHBIC PBIHKM HEBO3MOXKHO pe-
CTPYKTYPUPOBAHUE U MOJECPHUIALMA
XUMUYECKON IIPOMBIIUIEHHOCTU Poc-
CUU, YTO OCOOEHHO BAXKHO B CBI3H
C BCTyIUICHHUEM CTpaHbl B BTO.

B Tor ke nepuoy paéorana 13-1 Me-
JKIyHAPOAHAsd CHELMAIU3UPOBAHHAL
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BBICTABKA «YTIaKoBKa-2004». CUHXpPOH-
HOE€ NPOBEJICHUE ITUX B3AUMO/IOIOJI-
HSIOIUX MEPOIIPUATUN JA€T YHUKAJIb-
HYIO BO3MOXKHOCTb ITO3HAKOMHTBCS CO
BCEMH HOBMHKAMU B OOJACTH IIACT-
MAaCC, TTOJIMMEPOB, YITAKOBOYHBIX MaTe-

PpHAJIOB U TEXHOJOTUM, 4 TAKXKE Hajla-
JUTb B3AUMOBBII'OJHBIE OTHOIIEHUA
C IIPEJCTABUTENAMU CMEXHBIX OTPAC-
JIed. BBICOKMI ypOBEHDb TEXHOJIOIUH
1 060pYJOBAHMA, HMIHUPOKOE ydaCTHE
KPYIHEUINUX OTEYECTBEHHBIX U HHO-

CTpaHHBIX (PUPM, OOLIHUPHAST HAYIHO-
TEXHUYCCKAST MPOTPAMMa BBICTABKU,
HECOMHEHHO, MOCIYXKAT JaJbHEHIIEMY
PAa3BUTUIO IIOJIUMEPHON HHAYCTPUU
B Haleu crpane. M

«/IeQHUKoBbIL

NBUOY poccuitckux rnagwonoros

KapuHa TusaHoBa

MueHue O TOM, YTO HIET IOTCIJICHUE
KJIUMATa, OBITYET B HAYYHOM MUPE yXKe
JABHO. 32 IOCJIECIHUE CTO JIET YPOBECHD
Mopst noauscst Ha 0,5 M. TOYHBIHN OTBET,
IIOYEMY 3TO POUCXOJUT, ITOKA HE MOJIY-
yeH. DTa OpobsIeMa 3dHUMAET YYCHBIX
PAa3HBIX CTPaH, B TOM 4ucie u Poccum.

C 2000 1o 2004 r. pOCCUHICKHUE T€0rPa-
(bl COBMECTHO C UCIAHCKHUMU KOJUICTA-
MU MIPOBOJIWIHN TIIAITUOJIOTUYCCKHUC HC-
CJIEJOBAHUA B AHTAPKTUJIE, HA OCTPOBE
JIMBUHICTOH, PACIIOJIOKEHHOM Ha apXHU-
nenare IOxnpix HIeTIaHACKHUX OCTPO-
BOB. 34 TPU CE30H4, 4 ITO HE OoJee IByX
MCCHAIICB, 6bUTU TIOJIYYCHBI TAHHBIC II0
JIBYM JiegHUKaM. O X0/ie pabOT U PE3yIlb-
TATAX HUCCACHOBAHUN MBI 6€CEIOBAIN
C PYKOBOAMTEIEM POCCHUUCKOI I'DYIIIIBLI
TJIALUOJJIOTOB, BCAYIIUM HAYYHBIM COT-
pyoHukoM Mucruryra reorpadgpumn PAH,
JIOKTOPOM reorpadudeckux Hayk IOpu-
eM SIkoBieBruueM MadepeTom.

— 9TO IPEACTABISIOT COOOM IJIA-
IMHOJIOTHIECKHE HAGIIOICHHA?

— [AnKMonIorys IOMOraeT OHATD, KAK
pEarupyoT JICSJHUKA HA U3MCHEHUE KITH-
mata. st 9Toro HEOH6XOAUMO COOPATh
UH(MOPMALIUIO O TOM, CKOJIIBKO OCa/IKOB
BBINAJAECT 34 CE30H, KAKOC KOJIMYECTBO
JIbZIA TAET, C KAKOU CKOPOCTBIO OH [IBH-
JKETCA M KaKOBa (popMma IOMIEAHOTO
penbeda. JaHHbIe CBEJEHUSA MOKHO I10-
JIYYUTD, IIPOBCAA CIICIITUAIBHBIC N3MCPC-
HUs OIAHCA MACCHI, BBICOTHI IOBEPXHO-
CTH, CKOPOCTU [ABMDKCHUSA W TOJIIIUHbI
JICAHMKA. MMEHHO 3THUM U HAYaJIU 3dAHU-
MAaTbCsl UCIAHCKHUE YYECHBIE BOCEMb JIET
Ha3a/1. Hama rpymima, Cronab3ys JIErKyio
3P PEKTUBHYIO aNIaparypy, paspado-
TAHHYIO UHKeHepom E.B. Bacunenko, 3a

OJIUH T'OJl CMOIJIA IPOBECTH JIETATBHYIO
PAIMOTIOKAIIMOHHYIO ChEMKY TOJIIUHBI
JIbJIa Ha JBYX JICAHUKAX OCTPOBA.

— K10 cTa/m HHHuIIHaTOpOM HCCIe-
AoBaHuH B parioHe IO:xkubIx Iler-
JIAHJICKHX OCTPOBOB?

— Kak 3TO HM CTPAaHHO 3BYYHUT, MaTe-
MaTHUKH U3 Maipy/ICKOTO MOJIUTEXHHUYE-
CKoOro yHusepcurera (nmpogpeccop . Ha-
Bappo). OHU 3aHUMAIOTCA YHUCICHHBIM
MOJICTTMPDOBAHUCM [BMDKCHUA JICJHHKA,
A PE3YJIBraThl HUCCICJOBAHUI TOJIIUHDI
U penbeda JHA JEAHUKOB HEOOXOUMbL
UM B KAa4YCCTBC BXOJHBIX HWHCTPYMCH-
TAaJIbHBIX JAHHDbIX. Ha ocHose TIOJIy4CH-
HbIX HAMH CB@,Z[CHI/IIZ HCITAHCKHEC MaTe-
TPEXMEPHYIO
MO/ICJIb JIBUKECHUS JICTHUKOB,

MAaTUKU  IIOCTPOWJIU

— YeM elre HHTEPECHBI PE3Y/IbTATHI
HAOTIOICHHE POCCHICKOH I'PYIIITBI?

B parione AnTapKruabl, i€ Mbl IIPOBE-
JIM HECKOJIbKO CE30HOB, OTMEYEHO 3d-
MeTHOoe norervienue. Hanpumep, B 3a-
MaHOM AHTAPKTU/IC WICT UHTCHCUBHOE
paspyumenue meab(OBbIX JICJHUKOB,
U OTTYd OTKAJIBIBAIOTCA TI'UIAHTCKUE
aricoepru. 11 HAC BAKHO ITOHSTDH, KAK
OyZyT pearupoBaTh JEJAHHUKU B IOJ00-
HBIX CJIy4asiX, BE/Ib OHU SIBJIAIOTCSA YYBCT-
BUTEIbHBIMU UHJUKATOPAMH KIUMATa:
IIPH HOBBIIIECHUH TEMIIEPATYPhI HAUUHA-
€TCs MHTEHCHUBHOE TassHUE. BOpoTbcs
C3THUM SBJICHUEM IIPAKTUYECKH HEBO3-
MOKHO, OJJHAKO B HAIIUX CHJIAX IIPEJ-
CKa3aTb BKJIAJ, JIEJHUKOB B U3MEHEHHE
YpOBHSI MUPOBOT'O OKEAHA.

- Kak nmpoxognix UCCIegOBaAHHA
B AHTapKTHIE?

— MpI nepeIBUraINCh Ha CHEIOXO/1AX,
4TO OBUIO JEOM HeslerkuM. Ha nepnu-

KaX MHOT'O TPEIIVH, B OJJHY U3 KOTOPBIX
MBI YyTb OBLIO HE IIPOBAIUINCHL B 2000
roay. K cuacrbio, Bce OKOHYMIOCh OJ1aro-
IOJIYYHO.

Eme B 70-X I'T. IPOIJIOI'O BEKA AHIVIMMI-
CKUE y4CHBIE IIOIBITAIUCh U3BMEPUTD C Ca-
MOJIETA TOJIIUHY JIbId HA TOM OCTPOBE,
7€ JIEAHUKU B OCHOBHOM «T€IlIble». OHU
HCHO/Ib30BAIM HENOAXOJAIIYIO allIlapa-
TYPY, ¥ IOJYYECHHBIC PE3Y/IBIAaThl HE COOT-
BCTCTBOBAJIM PCAJIbBHOMY ITOJIOKCHUIO
s1e1. Co6paHHbIE POCCUICKUMU YIYEHBIMU
IAHHBIC TTOKA3AIM, YTO CaMast OOJIbIIAS
TOJIIMHA JIb/Ja 37eCh — 500 M.

C NOMOIIBIO PaJUOJOKAIIUN MOXKHO
OLICHUTDb TAKKE COJEPKAHUE BOJABI BO
J1bTy. OOBIYHO B «TEIUIBIX> JIEHUKAX OHO
He npesplmaeT 2%. Ho gaxe Takoro Ko-
JIMYECTBA IOCTATOYHO, YTOOBI TOBJIHATh
Ha CKOPOCTb PACIPOCTPAHEHUS PAZUO-
BOJIH B JICAHUKE, KOTOPYIO MOXKHO [JO-
BOJIBHO TOYHO HM3MEPUTh. B aTOM roay
MbI IIPOBCIN JCCATH TAKUX I/IBMepeHI/Iﬁ
W HAMCPCBACMCA BIICPBBIC BBIACHUTDH
pacrpejeieHue
B «TCIIbIX» JICAHUKAX.

COACPXKAHUA BO/IbI

— KakoBHI K€ pe3yabTaThl MHOI'O-
JIETHEH pasoThI?

— B xope nccienoBaHui Mbl IOJIYYHIA
KapTbl TOJINWUHBI JibJd W IIOJJICAHOTO
penbeda U XAPAKTEPUCTUKU OTPAKEH-
HBIX CUTHAJIOB OT «WIOXKa» (JJHA JICHUKA).
Bce aTH cBEEHMA, KAK S YK€ TOBOPHIL,
IIOMOT'AIOT MOJE/IUPOBATL [BHKCHHE
JICJTHUKOB.

K aTnM BOnpocam )xypHai «B mupe Ha-
YKH» O6PAIAJIC HEOJHOKPATHO (CM. Ne4
3a 2003 1. — «ITo TOHKOMY JIbAy>, «JlegHu-
KU KaK JBUTATEIb Iporpecca» u Nel
32 2004 1. — «JTouemy TaeT ApKTHKa>). W
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COBbITUS B ATMPEAE

01.04-07.04 2004 r.

Bcepoccumckas Hay4Hast KoHbepeHr-
LS CTYAEHTOB PU3MKOB N MOAOAbIX
YYEHBIX

BHKC®-10, . Mocksa

05.04-08.04 2004 r.

CeMunHap «brnonormyeckme addeKtbl
COAHEYHOW AKTUBHOCTU»

r. MywmHo

12.04-15.04 2004 .

XI MexayHapOAHOST HOYYHAST KOHe-
PeHUMsT CTYAEHTOB, ACMUPAHTOB, MO-
AOABIX Y4EHBIX «/AOMOHOCOB-2004»
MrY, r. Mockea

14.04-16.04 2004 .

HayuHas ceccus-koHbepeHLuys, no-
cBsileHHas 100-AeTnio CO AHST POXK-
AeHus AN, AAMXAHOBA «PUBNKa dyH-
AQMEHTAABHbIX B3AVIMOAENCTBUINA»

r. Mocksa

19.04-23.04 2004 .

Xl Poccumncikmn HAUMOHCOAbHbINA KOH-
rpecc «4eAoBEeK N AEKAPCTBO»
Poccunckas Akapemusi rocyaapcT-
BEeHHOM CAYX6bI npu MNpesnpeHte PO

21.04 2004 .

X MeXAYHOPOAHAS KOHbepeHLuUs
«COBpPEMEHHbIE TEXHOAOTMM OOY-
YeHus»

CaHKT-lNeTepbyprcknum rocyaapcrt-
BEHHbIA SAEKTPOTEXHUYECKUN YHU-
Bepcutet «A3TU» um. B.U. AeHnHa

21.04-24.04 2004 r.

MeXXAYHOPOAHOST HAy4YHAs1 KOHde-
peHums «TaTULLEBCKME YTEHUS!: QKTY-
QAbHbIE MPOBAEMBI HOYKM 1 MPOKTUKIA»
TOMCKUI NOAUTEXHUYECKUN
yHUBEpCUTET

sex DUOMeXHono2uil

Cepren OraHecsH

Hay‘-IHI)IC JOCTHKCHUA BCC IIPOYHECE BXO-
JIAT B HAIITY TOBCEAHEBHYIO KU3Hb. OJTHAKO
BMECTE C OCO3HAHMEM HEOCIIOPUMBIX IUTIO-
COB Hay4HO-TEXHHUYECKOI'O IIPOIPECCa BO3-
HHUKAET U PsAJ, COMHEHUH, B YACTHOCTU: HE
YIPOKAIOT JI HEKOTOPBIE HAYYHbIE PA3Pa-
OOTKM HaIIeH 6€30I1aCHOCTH?

DU NIPOOGIEMBI OOCYKIINCH HA BCTPEYE
AHIVIMACKUX M POCCUICKUX CIIELIMAJICTOB
B 06JIACTH GUOTEXHOJIOT U, KOTOPAst IIPO-
1IUIa B KOHLIE (peBpastt B MTHCTUTYTE OOIICH
re"HeTrky um. HH. Basuosa Poccuiickorn
Axkagemun HayK. OTKpPbUI Bropyto mexayna-
POIHYIO IIKOIy-CeMUHAP «[IpO6IeMBI Ie-
HETUYECKON 6€30IIACHOCTH: HAYYHBIC UH-
HOBALIMHM U X UHTEPHPETALMA> I1I0COoJ Ee
BenmmyecTBa KOPOJEeBbl BeMMKOSpUTaHNuN B
Poccurickont degepanmnn cap Popepux
JIavin. ITo ero MHEHMIO, HAYKU O YEJIOBCKE,
K KOTOPBIM OTHOCATCA U GUOTEXHOJIOTUU,
HAXOAATCS CEHYAC HA IIEPEIHEM KPae MC-
cnenoBanuit. U Poccust, u Benmko6pura-
HUs1, HCCOMHCHHO, IMTPUHA/ICKAT K YHUCITY
JIMZIEPOB B 3TOM 0Onactu. Pazsurre 6uorex-
HOJIOTHH OTKPBIBAET OTPOMHBIC IIEPCIICK-
TUBBI IIEPE/] 3[PABOOXPAHEHNEM, PACTCHU-
€BOJICTBOM, JKHUBOTHOBOZICTBOM 1 OXPAHOU
OKPYKAIOIIEH CPE/IBL.

B pamkax MeponpusaTys 6bUIO OPraHu-
30BAaHO HECKOJIBKO CEMUHAPOB, B YaCTHO-
cry: «COBPEMEHHAS TEHETHUKA: IIPOOJIEMBL
U BO3MOKHOCTH, «KJIOHMpOBaHUE — Tepa-
HEBTUYCCKUE U ITUUECKUE ACIIEKTDI, «[e-
HETUYECKAA 6E30IIACHOCTD KaK IPobIeMa
3ALIUIIEHHOCTH FeHO(OH/IA OT HEI'ATHB-
HOT'O BO3ZICHCTBUA SKOJIOIMYECKUX U CO-
LIUATBHBIX (PAKTOPOB», «HayIHBIC ACTIEKTHI
ICHETUYECKOM 6€30I1ACHOCTH U UX BIIM-
HHE Ha OOIIIECTBEHHYIO )KU3Hb». Kpome To-
o, COCTOSIOCH 3aceJaHue MexXayHapo-
HOTO KIy6a «Manapua&Co» 1 CeMUHAP
JUIA IIPENOABATEIICH, CTYACHTOB U IKOJIb-
HHMKOB CTAPIINX KIACCOB «COBPEMECHHAsA
ICHETUKA, OUOTEXHOJIOTHA 1 I€HETUYe-
CKas 6€30I1ACHOCTb — y4eOHbIE IIPOrPaM-
MbI». BOJIBIION MHTEPEC CIIyIIATENEH BbI-
3BasIa IIPOOIEMA «3THUYECKOT'O OPYKU».

C OIHOM CTOPOHBI, 3TO YTOIHSA, IIOCKOJIbKY
B HAIll€ BPEMS HET «4UCThIX> IOITYJIALMA.
C Apyror CTOPOHBI, 3HASA «'€HETUYCCKUN
ACIOPT> MHAUBUAYYMA, MOKHO HANTH
CIIOCOO BO3ACUCTBUSA HA HEI'O € IOMOUIBIO
3THUYECKOI'O Opyxus. Ho ecTp u Jpyrou
ACIIEKT BOIIPOCA — CYIIECTBYIOT (DAKTOPBI,
H(«IFY6HO BIVAIOINC HA PA3TUYHBIC 9THU-
4ECKUE M pacoBbIe rpymiel. Hauboree sap-
KHHA IIPUMED — BIMAHUE AJIKOIOJA Ha
MIPECTABUTENICH HAPOJOB CeBepa.

OueHb JKHBO OOCYKIUTUCH BOIIPOCHI Pa3-
BUTHS GUOTEXHOJIOTUI, B TOM YHCIIC U UX
HETrATUBHOI'O BIIMAHIM HA YEIOBEKA. Buact-
HOCTH, CBO¥ IOK/IA7], «POCCUIICKUE IPOEKTHI
10 GUOTEXHOJIOTUN» IIPEACTABII IIPOEC-
cop I's1. Illep6Haxos. 1o ero MeHuio, 60Ib-
LIMHCTBO JIOAECH C IIPeNyOeKICHUEM OTHO-
CUTCA K OTKPBITHSAM B 3TOH OOIACTH,
IIOCKOJIBKY HEZJOOLICHHUBACT UX PEATIbHOE
3HaueHue. OH HAIIOMHWI, 4YTO  CIIOPBI
O IIPABOMEPHOCTH UCIIOJIb30BAHUSA JJOCTH-
JKEHHN MOJIEKY/IIPDHOM I'€HETUKH B ME/IM-
THWHE U ITPOMBIIIVICHHOCTU PA3PCITUINCH
B cepennHe 80-X IT. XX B, KOI7Ia B AMEPHKE
OBLT CO3/1aH IIEPBBIA I'€HETHYECKUM ITpeITa-
paT — MHCY/IHH.

Poccurickoe npeanpusatre «buonperna-
par», kotopoe npezacrasisier LA 1ep6akos,
33aHUMACTCSL Pa3pPabOTKOU U CO3IaHUEM
TE€HHO-MOAU(DULMPOBAHHDIX JIEKAPCTBEH-
HBIX CPEACTB. B x0z1€ paboT IPUHUMAIOTCS
CEPbE3HBIC MEPDI 6E30IIACHOCTH, KOHEY-
HBIA HNPOAYKT HMMEET CTCICHb OYHUCTKU
99,999%. Ha npenprsa T IIPOBOJAATCS UC-
CJIEAOBAHYE, JJOKA3BIBAIOIINE IIOJIOKUTCIb-
HOE BJIMSIHUE €TI0 IIPOJYKLIMU Ha YEJIOBEYC-
CKHM OPraHU3M.

Buegpenue reHHO-MOJU(DULIUPOBAH-
HBIX JIEKAPCTB MOYKET IIPUBECTH K HACTOSI-
LIEMY IIPOPBIBY B 60PBOE C TAKEIBIMU 3~
OoneBaHusaMU. Tak, B Poccun yrke BbITyCKa-
IOTCSL [ATh IPENAPATOB IIPOTUB PAKa,
KOTOPBIE 110 Ka4ECTBY HE YCTYIAIOT 3Py~
OEXHBIM aHaioraM. Ha crajuu pazpabor-
KU B J1260pATOPUAX HAXOAATCS CLIE HE-
CKOJIBKO JICKapCTB. M
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npA] LHIKEHE[I0B

MapuHa CmupHoBa

HCEPOCCHHCHNKA
KOHKYPC

2003

B despaiie 2004 roga coCcTOAIACH 1€~
pEMOHUA HATPAXKICHUA JIAypEaTOB
Bcepoccurickoro kKoHkypca «Mmxe-
Hep roga» no uroram 2003 roaa. Ilep-
BOC IOJOOHOE MEPOILPUATHE OBUIO
nposeaeno B 2000 rogy no MHULIAA-
TUBE POCCHMIICKOIO CO103a4 HAy4YHBIX
U MHXCHCPHBIX O6L[1€CTB€HHI:IX opra-
HU3ALUN IIPU Y4ACTUU MeXayHapOo/l-
HOTO coro3a HMO, AkaeMUuu HHXKE-
HEPHBIX HAYK UM. A M. [Ipoxoposa n1pu
noaaep:xke Ipasurenscrsa PO.

lenb KOHKypCa — BBIABJICHUC JIY4d-
IIUX UHXXEHEPOB CTPAHBI, IIONYISAPU-
341U U PACIPOCTPAHEHUE UX OIIBbI-
T4, OTKPBITUM W JOCTUXCHUI,
pPa3BUTHE POCCUICKON MHXKXECHEPHOU
MBICJIM, BHEJJPECHUE HOBEHUIIUX pa3pa-
OOTOK B IPAKTUKY IIOBCECIHEBHOU Pa-
O6OTBI NPEANPUATHH, IOCKOJIbKY OIBIT
KaXK/JI0I'0 j1aypeara YHHUKAJICH U JOC-
TOWH CAMOT'O IPUCTAJIILHOTO PACCMO-
TpeHud. He MeHee BaXXKHOM 3ajadyend
OPraHU3aTOPbI MEPONPUATUA CUUTA-
IOT IPUBJICHCHUC BHUMAHUA I'OCYyIap-
CTBA K Ipo6ieMaM UHKECHEPHOTO
Kopmyca.

[To cnoXUBIIENUCA TPAJULUU, KAK-
JIbIi KOHKYPC IHOCBAMIACTCSA MaMATH
KOT'0-J1M60 U3 BBIAAIOMINUXCA UHKCHE-
poB Poccuu. Tak, HpiHemHUN «MHXe-
HEp rojia» npoxoauna B rop 150-netus
co aHa poxaenusa B.IL Illyxosa — BbI-
JAIOIIErOCsl PYCCKOI'O Y4EHOI'O U U30-
Operarens, YbM HICH U Pa3spabOTKU
B 3HAYUTEJIIbBHOU MEPE M HA JOJITUE T'O-
Jbl IPEAONPEACININ PA3BUTHE OTCYE-
CTBEHHOMW HHXKEHEPHOM MBbICIH. [lj1d
OOJIBIIUHCTBA €TI0 UM CBA3AHO C «IIIy-
XOBOH 6amHen» — pagUOBBIIIKON Ha
[ITa6010BKE, KOTOPAsA HA NIPOTIKCHUU
80 sieT 6bLIa CUMBOJIOM POCCHUHCKOTO
paauosemanusa. OgHAKO AEATEIbHOCTD
uzobperaresist 6puIa Ky1a 601€€ MUpo-
Ka U MHOTOI'DAHHA U CBA3aHA CO MHO-
r'UMHU OOJIACTSAMHU IIPOMBIIIICHHOCTH.
OH nocrpoun nepsuid B Poccun Hed-
TENPOBOJ, pazpadoTan 3PPEKTUBHBIN
cr1oco6 nogbeMa HePTHU U3 CKBAKUH,
CIIDOCKTUPOBAJI PE3EPBYaApbl [ €€
XPaHEHUs, NU300pE/I KPEKUHI-IIPOLIECC.
Ero cucrema BOAOTPYOHBIX KOTJIOB U3-
BECTHA BO BCEM MHUPE; €My HPUHAJJIC-
JKHT pa3padoTKa IPOCTPAHCTBECHHBIX
IIOJBECHBIX CBOAYATBIX KOHCTPYKLIUI,
CETYATBIX APOYHBIX IIOKPBITHUH, OH
IPOEKTUPOBAI IPOMBIIIJICHHBIC 3CTA-
KaJbl, IIyTEIIPOBOJAbI, MOCTBl H T.J.
[IyXOB CTOsJI Y UCTOKOB Psifld UHIKE-
HEPHBIX HIKOJI, HEIIOCPEACTBEHHO Pa3-
padaTeIBaI 11 HUX y4EOHBIE IOCOOU.
Ha ero meTtogukax 10 CMX IOP BO MHO-
rOM CTPOMUTCS YYEOHBIH INIPOLLECC
B MI'TY um. HO. baymauna, PTY nedru
u raza uM. .M. [yOKuHA U IpyIrUux T€X-
HUYCCKUX BY3aX.

Ho BepHeMcsa K KOHKypcCy. B cocras
JKIOPU BOIJIM KPYIIHBIC YUCHBIC, BEIY-
LUE CHELUATUCTBL PA3JIMYHBIX OTPAC-
JIEH IPOMBIIUICHHOCTH, TAKHUE KAK AKa-
neMuku 10.B. Tynges u A H. Imurpues-
CKUH, NPE3UJECHTH HAYYHO-TCXHUYC-
ckux obmectB A.M. Barkos, B.U. OrT,
W.H. bykpees, B.E. Marsees, O.H. Cre-

wioB. K ywactuio 6bUIO AOHOYLIECHO
11 TBIC. KAHAUAATYP 11O 42 HOMUHALM-
M, TAKUM Kak «Tpancnopr», «Mudop-
MaTHUKa, THPOPMALIMOHHBIC CETH, BbI-
YUCJIUTENbHAA TEXHUKA», <«ATOMHAsA
3HEpreTuka», «Hedranaga u rasosas
IIPOMBINUIEHHOCTDb>» U T.J. B 3TOM roay
BIICPBbIC KOHKYPC IIPOXOAU 11O ABYM
HanpasjaeHuAM: «IIpodeccuonanbHble
UHXKCHEPBI», B KOTOPOM Y4aCTBOBAIU
3peJible CHELMUAINUCTBL CO CTAXKEM HE
MeHee 5 JeT, U «MHXXEHEPHOE MCKYC-
CTBO MOJIOZBIX>, Ky/ld ObLIN JOIYIIECHbI
YYaCTHUKH MOJIOXKE 30 J1eT.

ITo uroraM nNepBoro Typa 6buI10 OTO-
OpaHo 385 KAHAWUJIATOB JIA y4aCTHA
B 3AKJIIOYUTE/IBHOM YaCTU KOHKYypPCd.
3BaHus jaypeara cpegu npodeccuo-
HaJIbHBIX UHXEHEPOB YIOCTOEHDBL 60J1€C
140 gyenoBek. OAHUM U3 HUX OKA3AJICA
M3p Mocksbl FO.M. JIyKKOB, TIO6EANB-
MUl B HOMUHALUHN «D(PPEKTUBHAA
KOHCTPYKTOPCKas U U3006PETATEIbCKAL
JNEATEIbHOCTh>. CTOJIMYHBIA I'paJjOHA-
YAIBHUK UMeeT 46 n306pETEHUH, IO/~
TBEPKICHHBIX CBUJCTEIbCTBAMU U Ma-
TeHTaMu Poccurickon degepanun.

Eme ofHUM HEOOBIYHBIM J1ayPEATOM
crana HW.I. JlyrunuHa (HOMHHALHUA
«Xumus») — e 82 ropa, ona obiaa-
garenb 47 aBTOPCKUX CBU/ICTCIbCTB
U S5 ATEHTOB.

BriewaTygiomuMu OKa3aIuch Pe3yJib-
TAThl KOHKypca «MHKXeHepHOE UCKYCCT-
BO MOJIO/IBIX». KaK BBIICHUIIOCH, POccus
He OCKyzesa TajmanTamu. Ha npeanpu-
STUAX HAILICI CTPAHBI PA0OTAIOT U U30-
OpeTaIoT MOJIOJBIE YYCHBIC, KOTOPBIM
Her eme 1 30 jer, OJHAKO MHOTHUE U3
HHUX HE TOJIBKO NOOEKAAIOT B PA3IUY-
HBIX IPECTUKHBIX KOHKYPCAX U IIUIIYT
HAy4HBIC TPYABL, HO U UMCIOT IO HE-
CKOJIBKY MAaTEHTOB Ha M300pETCHUA.
XoueTcs BEPUTh, YTO UMEHHO C UX IO-
MOIIBIO HALIEH CTPAHE yJaCTCA BBIMTH
Ha [OyTb MHTEHCUBHOI'O pPa3BUTUA
u npouseranus. M

B Mupe Hayku
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B NPESHIIHYME PAR

deaop Kanuua

24 despansa 2004 roga coCTOsAIOCh pac-
MHUPEHHOE 3aCCJaHue npe3uanyma Po-
CHUMCKON AKazeMuu Hayk. Ilpesupent
PAH 10.C. Ocu1ioB Bpy4mI AUIUIOM MHO-
crpanHoro wiena PAH wussectHOMy
IIBCJJCKOMY YYE€HOMY-XHUMUKY Ilancy
dopcbepry. B orBeTHOM C10BE NIPE3U-
JICHT HIBCJCKOM aKaJeMUM HAYK 1061~
rOJApHUJI 34 OKA3a4HHYIO €My YECTb.

C Hay4HBIM JOKIag0M «PocT Hacene-
HUS 3eMJIH KaK I7106a71bHas IpodieMar
BBICTYIHJI JOKTOP (PU3UKO-MATEMATU-
4eCcKUx Hayk npodeccop C.II Kanuna.
[Tocne okoHyaHus BBICTYIVICHHA JOK-
JIAIYMK OTBETHJI HA BOIIPOCHI A4KaJCMU-
koB I'A. Mecsana, H.A. ITnara, JI.JI. ®aja-
neesa, B.M. Cy66oTuna, B.E. DopTosa,
H.A. IlInno, A.C. JIbBOBa, /I.B. PynakBU-
cra, A.®. Aujpeesa, npeacenaTens Ko-
MHUCCHUU 110 NPOBCACHHUIO IICPCIITNUCHU
Hacenenus PO B.T. Kanunuukosa. B oc-
HOBHOM BOITPOCHI KACAJIUCh YTOYHCHUA
H3JOKEHHOW B IOKJIA/IE METOJUKHU
U BBIACHCHHA €€ OTACIBbHBIX 0COOCH-
Hocren. JLM. dPajneeB CKazana, 4vTO

JIOK/IAJ IIOAYEPKUBAECT UCKIIOYNTEIb-
HOCTb II€PHO/JA, B KOTOPBIA BCTYHAET
4eJI0BEYECTBO.

A.®. AHpeeB OTMETUI AKTYAJIbHOCTD
NPEIOKEHHOM TEOPHUH U BAXKHOE 3HA-
YEHUE BBIBOJOB, KOTOPBIE OHA IIO3BO-
JIAET CAENaTh I IIPOTHO3UPOBAHUA
pocra Hacenenusa mupa. AK. ITaBnos
O6paTujl BHUMAHHUE, 4YTO IPEACTAB-
JIEHHAd MOJIe/Ib JEMOHCTPHUPYET HE3a-
BUCUMOCTb JUHAMUKU U3MCHCHUS Ha-
cesleHUs OT BHEHMIHHUX (PAKTOPOB, UTO
caMoO 1O cebe ABIAETCSH OTKPBITUEM.
H.A. [IIny10 cCipOCWII, HE TIOKA3BIBACT JIN
JeMOrpapUUECKUN IIEPEXO/, B PEAsIb-
HOCTH KOTOPOI'O HUKTO YK€ HE COMHE-
BAETCH, YTO YEJTOBEK CTAHOBUTCH UCYE-
34I0IIMM BUJAOM, BEAb I MHOTHUX
BU/IOB )KMBOTHBIX COKPAILCHUE YHCICH-
HOCTH HEPEAKO NPEABEIAET UX UCUE3-
Hosenwue. /1.C. JIbBOB HONIPOCHII OO'BSIC-
HHUTb, IIOYEMY NPEJIOKEHHASA MOJC/Ib
HE YYUTBIBACT BJIMSAHUSA SHIOTCHHBIX
U 9K30ICHHBIX (PAKTOPOB, KOTOPBIMU
OOBIYHO 3aHUMAIOTCS SKOHOMUCTHL

Ype3Bbl4AMHBIN 1 MOAHOMOYHBIN MOCOA LLBeun B Mockse CBeH XMPAMAH, MHOCTPOH-
Hbl1 YyaeH PAH faHc ®opcbepr, npesnaeHT PAH tO.C. Ocunos

OrBevas Ha Bonpocsl, C.IT. Kanmma co-
IJIACHJICS C TEM, YTO HA CETO/IHS CYIIECT-
BYIOT IISITh WIH IIECTh IIPOIHO30B POCTA
HaceJIeHUsT 3eMJIM, U BCE OHU B OOIIEM
COIVIACYIOTCA C €0 TeOpUEi. YTO Kacaer-
Csl 3AMEUYAHU, C KOTOPBIMU BBICTYIIATIA
OHOJIOTH, TO UX METO/IMKA HEIIPUMEHH-
Ma K Pa3BUTHIO YEJIOBEUECTBA, [IOCKOJIb-
Ky pasBurue (payHbl 3eMIM — IIPOLIECC
MEXKBHUJIOBOM, 4 YEJIOBCYCCTBO HA BCEM
MPOTSHKEHUM CBOETO PA3BUTUS TIPEICTA-
BJISIET COOOM OJJUH BW/I M Pa3BHUBACTCS
KAK CaMOOPTAHUBYIOWAACA CHUCTEMA.
Kpome Toro, 4ejioBeuyecTBO — CHUCTEMA
HEPABHOBECHAS, MPHU OMHCAHUU KOTO-
PO¥ IPUXOANTCA UCKATb YCPEJIHEHHDINA
noaxoj. Ciefyer TakKe OTMETUTD, YTO
Ha OOJIBIIIOM BPEMEHHOM IIPOMEXKYTKE
Pa3BUTHE YEJIOBEKA IPAKTUYECKU HE 34-
BHCUT OT BHENTHUX (DAKTOPOB, [IOCKOJIb-
KY UX BO3/ICHCTBHE JJOCTATOYHO OBICTPO
KOMIICHCUPYETCA pPECypCaMyu CaMOU
CHUCTCMBbI B OHA BHOBbL BO3BPAIACTCA
K YCTOUYHMBOMY PA3BUTHIO.

CBoeo6paszHbiit uror nojsen B.T. Ka-
JIMHHHUKOB, OTMeTI/IBLHI/Iﬁ, YTO BBIBO/bI
C.II. Kanmunpe! COBNAJaoT C NPOTHO3A-
MU, IOCTPOEHHBIMU HAd OCHOBE aHAJIH-
34 PE3YJIBTATOB IEPEIUCH. DTO HATJIA/-
HO JIEMOHCTPUPYET, 4YTO METOJHKA,
NpEJIOKEHHAsA B JIOKJIA/e, Obiaajaer
BBICOKOM IIPOIHOCTHYECKO JJOCTOBEP-
HOCTBIO.

Ha o6cyxeHNuU JOKIAA IEPBLIM Bbl-
crynua akageMuk B.C. MACHUKOB, OH
OTMETWJI, YTO NIPECTABICHHAS JIOKIIA/I-
YHKOM TEOPUS HE TOJIBKO paboTaEeT, HO
U MOATBEPKAACTCA LICJBIM PSAJOM dM-
NUPUYECKUX JAHHBIX. B KauecTBe npu-
Mepa OH IPHUBEJ POCT HaceneHus B Ku-
Tae, MPOU3OMIEIINKI TTOCIE TOTO, KaK
PYKOBO/ICTBO CTPAaHBI OTKA3AJI0Ch IPU-
CIIymIaTbCa K PCKOMCHIAITNUAM YYCHBIX.
CeroiHsi HaM COBEPIIEHHO OYEBH/IHO,
4TO UMEHHO JIOJITOCPOYHBIE IIPOTHO3BI
OKa3bIBAIOTCA CAMBIMH BA’)KHBIMH B I'JIO-
OanpHOM MacuiTade.
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Tockomcrara PO
B.JI. COKOJIMH OTMETHJI, YTO B JTOKJIA/IE

IIpencenarens

OBbUIN 3aTPOHYTHI IPOGIEMBL, KOTOPbIE
CTOAT IPAKTUYECKHU IIE€PEL BCEM LIUBU-
JIM30BAHHBIM MHUPOM. MIMeIoImecs cTa-
THUCTHUYECKUE JAHHDBIC ITIOKA3BIBAIOT, YTO
1711 9OEKTUBHOIO KOHTPOJIA HaJ, Jie-
MOrpaUUeCcKO cuTyalued Tpaguim-
OHHBIX IOJAXOAOB HEJOCTATOYHO. Bce
OHH MO3BOJIAIOT 1€1ATh IIPOTHO3BI BCE-
ro qumb Ha 10—-15 €T Bepen, To eCTb
Ha TOT HEPHOJ, KOTOPBIH HEOOXONUM
JUISL TIOJIMTUKOB. A KaK IOJIYYUTD JICH-
CTBUTEJIbHO JOCTOBEPHBIE JAHHBIC, K-
caomuecs: 60jiee OTJaJEHHOro 0Oy-
aymero? IIpeanoXeHHas METOAUKA,
OCHOBAHHAs HAa CUCTEMHOM aHAaIU3E
Pa3BUTUS HACEICHUA 3€MJIU, JACT Ta-
KYIO BO3MOJKHOCTb.

IIpodecop I. I Manunenxuit (MuCTH-
TYT IPUKIAAHOU MaTteMaTuku PAH)
OTMETHJI BA)KHOE 3HAYEHHUE CTPATETU-
YECKOI'O IPOTHO3UPOBAHUS HE TOIBKO
I JOJAIOCPOYHOTO IUIAHUPOBAHUS,
HO U [/ PELICHUS PSAfida KOHKPETHBIX
3a7a4. BAKHOCTDb TaKOIo IIOAX0A4a 1aB-
HO IOHsIM, Hanpumep, B CHIA, rae yxe
CO3/1aHBbl CTPYKTYPBI, 3aHUMAIOUIUECS
CTPATETMYCCKUMU IPOTHO3AMU. AHATIO-
TMYHBIC LIEHTPBL €CTh B SIIOHUM U BO
®pannuu, HO B Poccuu nolo6HBIX Op-
TaHU3ALMH IIOKA HET. B TO K€ BpeMs Mbl
nuMeeM OIPOMHBIN 3azei. Eciu nepsele
MOJEJIA OTIIUYAIUCH OOJIBIION CIIOKHO-
CTBIO U JABAJIN MAJIOJOCTOBEPHBIC pE-
3yJBTATBL, TO MO/EJIb, IIPEAIOKCHHASL
C.II. Kanuneit, He TOJBKO IPOCTa, HO
U JOCTATOYHO HATJIAJHA, 4 [NIABHOE, -
€T JOCTOBEPHBIC PE3YJIBTATHL [ToaTOMY
POCCUIICKUE YICHBIE KPAHE 3aUHTEPE-
COBAaHBL B PA3BUTHUM UCCIEAOBAHUN U BO
B3aUMOJCUCTBUU C 3KOHOMHUCTAMU
Y COLIMOJIOTaMH, IIOCKOJIBKY OYEBUIHO,
4TO UHAYE JOCTOBECPHBIN CTATUCTHYEC-
CKUI IPOTHO3 6yIeT HEBO3MOXKEH.

B.I' Bumnuesckuit (MHCTUTYT HApOJ -
HO-XO34UCTBEHHOI'O IPOrHO3UPOBA-
HMs) OTMETHII, YTO yKE CEeHMYaC JEMO-
rpadguyeckas CcUTyauus B JII0OO0H
CTpaHE OUpeJIeasaeTCs: O6IEMUPOBDI-
MU nponeccamu. IToaromy uHTEpPEC
K MOJEJIMPOBAHUIO I'TIOOATIBHOIO Pa3-
BUTHS YEJIOBEYECTBA CO CTOPOHBI
uMeHHO PAH coBepiieHHO onpasaaH.

Buue-npesnaeHt PAH K.N. Aadepos, Buue-npesmnaeHT PAH H.MN. Aasepos

faHc Qopcbepr 1 BuLe-Npe3naeHT PAH B.E. PopTos

Koneuno, npe/ioKennas Teopus enie
Oy/IeT YTOUHATHCS, HO y>KE CEHuac oye-
BHUJIHO, YTO €€ OCHOBHBIC ITOJTOXKCHMA
MOTYT OBITh UCITOJIb30BAHBI B IPaAKTHU-
YECKHUX HUCCIICJOBAHUAX. KOHe‘JHO7 I
OOJIPIIUHCTBA IIPEJCTABUTENICI OO1Ie-
CTBCHHBIX JUCHUIIJIMH JIOTHUKA H3Y-
YEHHS OOJIBITHUX CUCTEM HCIIPpUBbIYHA,
HO JAaHHBIC HCCJICAOBAHHA B PaMKaX
AKaseMuu HayK HEOOXOAUMO CUUTATH
BA’KHBIM CTPATETMYCCKUM HAIPaB-
JICHHCM.

3aBepHInil JAMCKYCCUIO BHUIIC-TIPE3U-
nent PAH I'A. Mecsi. OH OTMETUI, 9TO
n poxuaz CII. Kanuiel, 1 nipomejmee
O6CyXKIEHHE, W NPO3BYYABIIUE IIOCIE
HET'O BBICTYIUIEHHS (DU3UKOB, XUMHUKOB,
OUOJIOTOB, MATEMATUKOB, 9KOHOMUCTOB
MMOKA3AJIM, YTO U CaMa TEOPUS, U C/IC/IAH-
HbIE HA €€ OCHOBE BBIBO/IbI COBEPIICH-
HO IpaBOMEpPHBI. KOHEYHO, OHU MOTYT
[MOKA3aThCA HETPAJUIIUMOHHBIMH, HO
MHOTHUE IMPU3HAHHBIE BIIOCIECTBUU OT-
KPBITHSI BHAYAJIE BBIIJIS/ICIN TAK ke, M
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unpogakeno-2004

deaop Kanuua

B Mockse npomnuia 11-a exerogHas
apmapka «[Ipogakcno-2004> — ogHa u3
KPYHHEHIITNUX BbICTABOK IIPOJYKTOB ITUTA-
HUsA B MUPE. 34 JECATD JIET CBOET'O CYLIECT-
BOBAHUSI OHA ObLIA Y/IOCTOEHA HArpaj Me-
JKTYHAPOJHOM ACCOITUAIIH BBICTABOYHON
UHAYCTPUM U MEeXITyHAPOJHOIO COI03a
BBICTABOK U IPMAPOK. B HEw TpuHsAm yga-
CTUE OPTraHU3ALUMN U OTICIbHbBIC IPOU3-
BOJMTENIN U3 IECTUACCATH CTPAH.

B pamkax meponpuaTHs IPOLUIH Pa3-
JIMYHBIC CEMHUHAPBL, IPE3CHTALUY, MAC-
TEP-KIACCBI, a4 TaKKe Bcepoccuiickuin
IIPOJOBOJILCTBEHHBIN (POPYM, ITOCBAIICH-
HbIN TEXHUKE U TEXHOJIOTUU TIPOU3BO/ACT-
B4 U IIPOAAKU XJICO0OYIOUHbIX U3/IC/IUM,
OE3a/IKOTOJIbHBIX HAIIUTKOB M PBIOGHOU
IPOIYKIIMN. BbIJI OPraHu30BaHbI /IBA TEC-

MATUYCCKUX CaZTOHA: <] IPOAYKTHI MATAHUA
U CBIPbE U1 UX IIPOU3BOJACTBA», «Kade.
Pecropan. CyriepMapkeT», IpOJIEMOHCT-
PHUPOBABIINE MUPOKUNA CHEKTP COBpE-
MEHHOTI'O O60PYJOBAHUS JUIsI IPUT'OTOB-
JIEHUSI OIIIOJ], CUCTEM TPAHCIIOPTUPOBKU
U XPAHEHUS TIPOIOBOJIbCTBEHHBIX TOBA-
POB, aAIIIAPATYPHI U151 KOHTPOJISI KAYECTBA.
Or1/1e/1bHbIE TEMATUYECKUE SKCITO3UITUHN
OBbUIH IIOCBSIEHBI BHHO-BO/IOYHOM IIPO-
VKLU, KO(pe U 9alo.

Hapsiy ¢ Hanbosiee n3BeCTHBIMU MU-
POBBIMU TIPOU3BOJAUTEISIMUA, TAKUMU
Kak Ebrmann AG, Kaserei Champignon,
Sadlia, Doux, Acorsa, <Hemupodd», ObI-
JIM TIpezicTaBiaeHsl 6osee 1200 Beymmux
npeanpuaTui 1 pupM Mocksbl, CaHKT-
Ilerepbypra, peruonos Poccun u CHIL

MHOrue U3 HUX YK€ CErOJIHS COCTABIIA-
10T CEPbE3HYIO KOHKYPECHLIUIO 32PyOeiK-
HBIM IIPOU3BOAUTENAM. B uncie Han6o-
Jiee U3BECTHBIX — «Kpacubiit OKTA6pDb»,
«ImaBnpoaykr», «Kpucramwn, «Pomrron»,
«Kamnomoc», «bopoguHO», «Makdar.
DKCIO3ULMA [OKA3a/1d, YTO IIPEIIIPU-
ATUSA CYIIECTBEHHO PACIIUPUIA ACCOP-
THUMCHT U HAJIAJWU/IN BBIITYCK HOBBIX BHU-
JIOB IIPOJAYKTOB. HEO6XOAUMO OTMETUTD
€llle OJHY OCOOCHHOCTB: HAJIAKECHHOE
MPOU3BOACTBO MHPOAYKIUU (B OCHOB-
HOM MSICHOH M MOJIOYHOIT) Pa3BUBACTCA
HE B I'OPOJAX, 4 B JE€PEBHAX U HEOOb-
LINX [OCEJIKAX, IJE 10 IIOCJICIHETO Bpe-
MEHHU OBbUIO BBII'OJHO 3aKyHaTh IPOAYK-
IUIO KUBOTHOBOZCTBA IS «TOPOACKON
nepepaéoTKU» U MPoaaKy. M

ONMUKA s enyxse venssera

Cepren ®epopos

C9 1o 13 mapra B «DKCIIOLEHTPE» IIPO-
muia 11-a sxkcnosunusa «Ontuxa-2004»,
IVIABHOM YaCTBIO KOTOPOU CTAJI MEXK/IyHA-
poanbi CaIoOH OYKOBOX OIITHUKU — OJIHA
U3 CaMbIX 3(P(PEKTHBIX BBICTABOK JOCTHU-
JKEHHUH COBPEMEHHON HAYKH, TEXHOJIOT U
U IPOU3BOACTBA.

TToceTuTessaM 6bUIa IPEACTABICHA IIPO-
JAyKups 6osee 200 KoMrnanui u3 17 crpa,
a Taroke 120 pOoCCUIICKUX TIPEATIPUATHIAL
B canone npunsum ygacrue Takue BCeMUp-
HO U3BECTHBIE (DUPMBI, Kak Carl Zeiss, Est-
ede-M,ANFAO, Neostyle n ip. Poccuio nipesi-
crapsun «MHTeponTuka», «Jnseko-Tex-
HO», OAO dIpusmar, «Coep-M», U T,

CaJIOH IOCETHIIM OKOJIO CT4 IATUIECATH
TBICSTY YEJIOBEK, CPEIA HUX — CHICLIUATUCTI-
O(PTAIbMOJIOTH, IPOU3BOJUTENN OITHYC-
CKOH IIPOAYKLIUY, TPEICTABUTEIA TOPTOBBIX
dupm. VM 6bUIO NPOAEMOHCTPHPOBAHO
060pPyIOBAHME /11 OPTATBMOIOTTYECKUX
KaOMHETOB, IIPOU3BOICTBA JIMH3, OIIPAB, I'O-

TOBBIX OYKOB. Ha CTEH/IaX MOKHO GBUIO YBH-
JIeTh HOBUHKH KOHBCPCUOHHBIX IPEATIPU-
SITWI, ONITHYECKUE CPECTBA CBS3H, KOHT-
POJIBHO-U3MEPHUTEIIBHYIO OITHKY.

B pamkax BbICTaBKHM ITPOLUIA MHOT'OYMC-
JICHHBIC CCMHWHAPBI U IMMPC3CHTALINHU, IIC
SKCIIOHHUPOBAIHMICh BCCBO3MOKHBIC JIMH3bI
JJI1 O9KOB: C PA3JTMYHBIMHA ITPCTTOMJIATONT -
MM CPEJIAMH, HEOBIOIIINECS, HE [IPOITYCKAIO-
mue VO-U3IydeHne, 7eKTPOMarHUTHBIC
BOJIHEI U /Ip. KpoMe Toro, AEMOHCTPHPOBA-
JIACB OIIPABbL, (DYTIIAPDL, KOHTAKTHDIE JIMH-
3Bl ¥ CPEJICTBA 11O YXO/Iy 32 HUMH, COBpE-
MEHHBIE MOJICJIH COJTHILIC3AITUTHBIX OYKOB,
OYKOB JUISI JIETEH U CLIOPTCMEHOB, CIICITH-
AJIBHBIC TIOKPBITUA U1 CTCKOJI, YBCIITUYH -
BAIOIMINE KOHTPACTHOCTb HM306PAKECHIS
1 yOUPAIOIIHE OJTIKH. [OCTH BBICTABKH MOT'-
JIA YBUZICTD B ICHCTBUN O(PTAIbMOJIOTYC-
CKYIO aIIapaTypy U MTHCTPYMEHTBL, COBPE-
MEHHBIE OIITOMETPHUYECKHE TPUOOPBL, 000~
PyAoBaHuE 7151 OOPAOOTKU JIMH3 U T.]1.

[To Mmuenumio npe3ugeHTa «OnTHYECKOM
ACCOLMALINN» U TEHEPAIBHOI'O JUPEKTOPA
«nreporrtukm> Banepuysa MBanuyge, orede-
CTBEHHBIC PA3PA6OTYUKH BIIOJIHE CIIOCOO-
HBI YIOBJIETBOPUTD IOTPEOHOCTb POCCHI-
CKUX IIPOMBIITUICHHBIX, MCIUITUHCKUX 1 HA~
YYHBIX NPEIIPUATUI B KAYECTBEHHBIX U
COBPEMEHHBIX ~OINTHYECKUX IPHUOOPAX,
4 BBICOKOA(D(PEKTHBHBIC HAYYHBIC pPa3pa-
OOTKHU NO3BOJIAIOT BBITYCKATb KOHKYPEHTO-
CITOCOOHYIO ITPOJIYKITHIO M HA BHEITHUE PbI-
HOK. Poccrst — o712 M3 HEMHOTHIX CTPAH, I7IE
Pa3paboTKa U MMPOU3BOJCTBO OIITHYECKUX
NpUOOPOB U CUCTEM IIPOXOAAT ITOJIHBIN
ITUKT OT (PYH/TAMEHTAJIbHBIX MCCIIE/IOBAHUI
JIO W3TOTOBJICHUSI CEPHITHBIX OOPA3IIOB.
B 31011 0611acTi Mbl HE yTPATHIINA CBOUX I10-
3ULIUH HA MUPOBOM PBIHKE, U CEMYAC KAK
YPOBEHb ITOJITOTOBKU CHEIUATIUCTOB, TAK
U TEXHUYECKA OCHAECHHOCTb MHOTMX POC-
CHICKHX ONTHYECKIX IIPE/IITPHSTHI BBI3BI-
BAIOT MHTEPEC Y 3aPYOEIKHBIX TAPTHEPOB. M
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HOBOCTH H KOMMEHRTAPHH

b 60PwE ¢ noencibivn NIEKAPCMBAMU

KapuHa TuBaHoBA

K coxanenuio, COBpeEMEHHAsA MEAUIIN-
Ha €LIE HE HAYYWIACh IIPEAYIPEXKIATD 60-
JIC3HHU. BOpOTbCH C HUMH IIPUXOJUTCA,
KaK [PaBWIO, C IIOMOIIBIO JICKAPCTB.
ACCOPTUMEHT B HAILIUX AIITEKAX CCTOAHS
JOCTATOYHO 60rarT, IJTABHOEC — CHEIATDb
MPABWIbHBIN BBIOOP U IIPHOOPECTH Kade-
CTBCHHBIC M, YTO TOXEC HEMAJIOBA’KHO,
TIOJJIMHHBIC JICKAPCTBCHHDBIC ITPCTIAPATHL
TToka HE NPUAYMAHO KaKOT'O-TMO0 3KC-
MIPECC-METOA WIIM TECT4, C IOMOUIBIO KO-
TOPOTr'O MOKHO OIIPEJEINUTD, HACKOJIBKO
Ka4eCTBECHHA T4 WM MHAs TpoayKuus. Ho,
10 MHEHHUIO JOKTOpa (hbapMaleBTUude-
CKUX HAayK, COTPyAHHUKA LleHTpa 1o Xu-
MUH JICKAPCTBEHHBIX CPEACTB Bcepoc-
CUICKOI'O HAYYHO-HCCICJOBATEIbCKOIO
XUMUKO-(PAPMALIEBTHYCCKOIO HHCTUTY-
Ta EB. lerrapesa, TaKOU TECT U HE HYKEH.

i

B Mupe Hagku

IToKynaTesib BIIPAaBE OOPATUTLCA K (hap-
MAaIleBTy 34 MACIIOPTOM NpenapaTa uin
KOTOPOTO
[PEAIIONATAET, YTO JICKAPCTBO IIPOLLIO
HEOOXOAMMYIO IPOBEPKY. O npobiiemMax
KOHTPOJSI Ka4eCTBd JIEKAPCTBEHHBIX

cepTuduKaATOM, HAINIUE

cpencts JIerTsipeB TOBOPHII B CBOEM JIOK-
J1azie Ha MOCKOBCKOM CEMHHAPE 11O aHa-
JIMTUYCCKON XUMUH, B KOHIIEC (DEBpAJI
3TOTO r'oja.

ToToBast MPOJYKLIMS, MPOU3BCACHHAS
B COOTBETCTBUU CO CTAHAAPTAMU U HOP-
MaMH J1AGOPATOPHOTO IMPOU3BOACTBA,
IIPOXO/IUT JOKTUHUYCCKHUE UCIBITAHUS
Ha JKUBOTHBIX Hd MHKPOGHOJIOTTYECKYIO
YHCTOTY, CTEPHIBHOCTb ¥ TOKCHYHOCTB.
3aTeM IPOBOATCA KITHHUYCCKUEC UCCIIC-
JIOBAHUSL, BBISIBIISIIONTHE TOOOUHBIE (ppe-
KTBI, KOTOPBIC, K COKATICHUIO, HCU3GEKHO

BO3HUKAIOT IIPU YIIOTPEOIEHUN CUHTETH-
YECKUX IIPENAPaTOB.

W3 panbcupUIIMPOBAHHBIX JICKAPCT-
BEHHBIX CPEACTB HAUOOIEE ONACHBI JIIS
MALUCHTOB (PAJIbIIUBBIC JIEKAPCTBA, B KO-
TOPBIX AKTUBHBIE BEMECTBA BOBCE OTCYT-
CTBYIOT WJIM 3aMEHEHBI JPYIUMHU IIpeHa-
paraMu. OnaCHbI TAKKE IIPENAPATHI C HE-
NPABWIbHON [JO3UPOBKOM KOMIIOHEH-
TOB — X TEPANEBTUYECKOE BO3ACHCTBUE
BECbMa COMHUTEIBHO. YTOOBI 3aIUTHTDb-
CA OT MOJJEIOK, (PapMalleBTUUCCKUE
NPEANPUATUS IIPUHUMAIOT MEPBI IPEJIO-
CTOPOKHOCTU — YCIOXKHAETCA JU3ANH
VIIAKOBKH, BBOJSATCS BOJAHDBIEC 3HAKU, HA
TA6JICTKAX CTABATCS CIICLIMAJIBHBIC IITAM-
IbL. B KOHTPOJIBHBIX LIEHTPAX €CTh OPH-
THHAJIBL, C KOTOPBIMH U MO’KHO CDaBHUTD
TIOJJO3PUTEIBHYIO IIPOAYKIIHIO. M
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NPODUNDb

KNeMKU. weassuse wosm

CtuB Henauc

[TO MHEeHUO oKeaHoOAora CanAn HYM3XOAM, UCCAEAOBAHUS
MUNKPOCKOMUYECKUX OBUTATEAEN OKEQHA TMO3BOASIT PACKPbITh

TAMHbI BMocdepbl.

Bepxnue c1ou OkeaHa KUIAT HE3PUMBIMU
MMKPOCKOIIMYECKHUMU CYIIECTBAMHU. PU-
TOIUIAHKTOH, OJHOKJICTOYHBIC OPraHU3-
MBI, IPEACTABICHHBIC IPEUMYIICCTBEHHO
ITUAHOOAKTEPHUAMHU U BOJOPOCIISIMH, CO-
CTABJIAIOT OCHOBY MOPCKOH IMMIIEBOM 11€-
IT1 1 BBITTIOTHAIOT ITOJIOBUHY BCCTO o6bemMa

¢orocunTesa Ha rraHeTe. OHU MOTJIONA-

0T 13 ATMOC(EPDI CTOIBKO K€ AMOKCHIA
YIJIEPO/IA, CKOJIBKO BCE HA3EMHBIE PACTE-
HIISI BMECTE B3SITBIC, U TIOCTABILIIOT KHCIIO-
poxn. Eciii 61 HE 9TH TUTAHKTOHHBIE OPra-
HU3MBL, YPOBEHB YITICKUCIOTO a3 B ATMO-
cpepe 6bU1 61 B TPU PA3a BBILLIE CYHICCTBY-
1o11ero. OJIHAKO JO IOCJIEJHETO BDEMEHH
YEJIOBEYECTBO HEIOOLIEHUBAJIO 3HAUECHHE

CANN HN3XOAM ncecaeayet MUKPOCKONMYeckmne oobeKTbl.

« baktepun Prochlorococcus 6biAn OTKPbITb B 1988 1. MaAble pasmMepbl MO3BOASIOT M
2P PEKTNBHO MNOTAOLLATE COAHEYHBIN CBET (OHM MEHbLLE 3ATEHSIOT APYT APYra Mo CPOB-

HEHUIO C BOAEE KPYMHLIMM OPTAHN3MAMM).

o [TPUBAUBNTEABHO MOAOBMHA BCEro GOTOCUHTE3QA, OCYLLECTBASIEMOrO B OKEAHAX,
MPUXOAMUTCSI HO AOAKO Prochlorococcus. B KanAe MOPCKOM BOAbI COAEPXKUTCST AO

10 TbIC. BTUX BAKTEPUIA.

o LLInpokomMacLITaBHOE YAOBPEHME OKEAHA XXEAE30M HE OCTAHOBUT IAOOAABHOTO MO-
TenAeHusi. OHO MOAYYUT AULLL OTCPOYKY HA MSITb AET.

(PUTOIUTAHKTOHA, W YYCHBIC HE 3HAIY,
KaKOHM MMEHHO BHJ OCYIIECTBIISICT JIbBH-
HYIO A0JIO (POTOCHHTE3A. 1571eT Hazaj,
Caywmn Yusxonm (Sallie W. Chisholm) u3
MaccagyCceTCKOro TeXHOJIOTMYECKOTO MH-
crutyrau Po6ept Oncon (Robert J. Olson)
13 ByicXOyIcKoro okeaHorpapuIeckoro
WHCTUTYT2 OTKPBUIM MOPCKHE ILHAHO-
GaKTEepyH, TOJYYMBIINE POJIOBOE Ha-
3BaHue Prochlorococcus. D10 Menbdan-
e (POTOCUHTE3UPYIONTHUE OPTaHU3MbI
M CAMBbIE MHOI'OYHCJICHHBIC OOUTATEIIH
IJIaHeTbl. B OTACJIbHBbIC CE30HbI II0JIO-
BUHA 06'beMa (POTOCHUHTE34, IIPOUCXOIS-
IIETO B MOPSIX, OCYIIECTBIISICTCS 32 CYET
Prochlorococcus. TTono6HbBIE UM ITHAHOOA-
KT€PUU ObUIM IIEPBLIMHU HA IUIAHETE, KTO
BBLIEJISUT KUCTIOPOZ, M MOIVIN ObITh ITPE/IKA-
MM BBICIIMX PACTEHMI.

Yuszxonm 1 OJICOH CJIETIAIN CBOE OTKPBI-
THE, KOI7IA UCCIICIOBAIN IIPOGBI MOPCKOH
BO/IBI TPOTOYHBIM IUTOMETPOM, KCITIOTIB3Y-
€MBbIM B OHMOJIOI'MYECKHUX JTA60PATOPUSIX.
YCTPOUCTBO NO3BOIACT OIUCHIBATH OT/IC b~
HBIC KJICTKU, IBVDKYIITHCCA TICPIICHAUKYIIP-
HO JIydy J1a3epa. I3MepHB MOKA3ATEITH PaC-
CEeqHU JIA3E€PHBIX JIy4Yel, MCCIIEI0BATE/IN
MPUIIUIN K BBIBO/Y, YTO B MOPCKOM BOJIE Ha-
XOJIITCSI KPOIIEYHBIE OIHOKIICTOYHBIE Cy-
mecTBa. ITocie Toro Kak OpraHU3Mbl ObLUIU
BBIJCJICHBI B KY/IBIYPE, U3X0/IM I1a UM Ha-
3BaHue Prochlorococcus, mOAArast, 9To OHHU
OTHOCATCSI K ITMAHOGAKTEPUSM OTAEA
Prochlorophyta (4To B JaIbHEAIIIEM HE IO/
TBEPAWIOCH). Bocinencrsuy 6bu1a yCTaHO-
BJIEHA UX YUCJIEHHOCTD. [ Ipeobajanme no-
JIOOHBIX OPTraHU3MOB B MOPSIX HOPA3HIO
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CLAIRE TING

NPODHIDb

OKEAHOJIOTOB. <IPyHO TIOBEPUTBH, YTO MBI
TAK JIOJITO YITYCKAIN U3 BUTY CTOJIb BAXKHOE
3BEHO», — tica1 Puuapy Bap6ep (Richard
Barber) uz Mopckoit 1aboparopun YHH-
BepcuTeTa JIpIoKa. YU3X0JIM CIYUTACT, YTO
JTAHHOE OTKPBITHE IOATBEPIK/IACT, KAK MAJIO
MbI 3HaeM O nipupoze. B anipesne 2003 1. 3a
3aCJIYTU B UCCIEIOBAaHUM Prochlorococcus
OHa 6pU1a N36paHa B HALMOHAIBHYIO aKaze-
MHIO HayK.

Prochlorococcus 0651a1a10T KPOILIECYHBI-
Mu pazmepamiu (0,5—0,7 MUKPOH), HO 6J1a-
rojiapsi CBOE OIPOMHOM YMCJIEHHOCTH CY-
IECTBEHHO BIUVSIIOT HA KIUMAT. [ JIOTHOCTD
PaCIpOCTPAHEHUS ITUX OAKTEPUI 3HAUU-
TEIBHO YCTYIACT KOHIICHTPAI[UH TOYBCH-
HBIX MUKPOOPI'AaHU3MOB, HO cpenu (hOTO-
CHHTE3UPYIOINX OPraHHU3MOB OOMIHE
Prochlorococcus HA € 9eM HE CPABHHMO.

56-neTHsIst YU3XO0JIM [TPOJIOIIKACT 3AHHU-
MaTBCSI MUKPOCKOITMYECKIMH MOPCKIMI
OPraHU3MaMU. VK€ HIEHTH(HUIIMPOBAHO
35 BUZIOB U IITAMMOB Prochlorococcus. Bbl-
JICJICHBI ABE OOJIBIINE KOJOTHICCKUEC
I'PYHIIBL, aAAIITUPOBAHHBIE K PA3IMYHOM
OCBEIICHHOCTH Y OGUTAIONINE B PA3HBIX
TIOBCPXHOCTHBIX CJIOAX BOJBL Ha ocHoBa-
HHHU aHAIU30B pudocoMmanibHoM PHK yue-
HbIC PA30W/IN UCCIICAYEMBIE POJL HA IIECTh
TAKCOHOB. YM3X0JIM HaJICETCS TOTTHOCTBIO
HU3YYUTh I'CHOM BCCX M3BCCTHBIX BUJOB
TOT'O POJIA, YTOOBI IIPOBECTH HOJIEE TIA-
TEIbHBIC CONTOCTaBIeHMA. B aBrycre 2003 1.
YUYEHBIC 3ABEPIIMIN PACHHU(PPOBKY Te-
HOMa TpEX WITAMMOB Prochlorococcus
M OZJHOT'O MITAMMa GJIN3KOPO/ICTBEHHOT'O
Synechococcus. TeHOM OJJHOTO M3 MITAM-
MOB, MEHBIIUI 10 OOBEMY, COCTOSIIMI U3
1,7 e, map HykieoTna0B 1 13 1,700 re-
HOB, BXO/IUT B COCT4B TEHOMA BCEX U3BECT-
HBIX (DOTOCHHTE3UPYIOMIIX OPIaHI3MOB,
BBIICISIIONINX KUCIOPO 1. OOHAPYKUB, Ka-
KHUMH T€HAMU O6JIa/Ia€T TOT WIN WHOM
mITaMM (TCH YTIIN3AIUY A30T4, HUTPHUTA,
[IMAHATA U T.IL), Y9CHbIC MOTYT CyINTb, Ka-
KM€ ITUTATEIBHBIC BEIECTBA EMY HEO6XO-
JIIMBI 1 OT Y€TO 3aBUCHT €T'O YHCJICHHOCTb.
TaKO¥ TO/IXO/] TTO3BOJISICT BBIIBUTD PAHEE
HC IIPUHMMABIIHNCCA BO BHUMAHNC CpaKTO-
PBI cpeaibl. YU3X0MM CUUTACT, YTO CIICAYET
BBIICHUTD, KAKUE COCTABJIAIONINE Groche-
PBI PEMIAMEHTHPYIOT JKU3HEACATEIBHOCTD
Prochlorococcus. Heo6XOauMO TOHSTB,
BKAaKOM OGBEME CIICAYET UX COXPAHSITH,

BoamokHo, Prochlorococcus — cambie
MHOIO4YMCAEHHble CYLeCTBA HA NACHETE.

4TOOBI MOIVIU (DYyHKLIMOHUPOBATL (POTO-
CHUHTE3UPYIOIINE OAKTEPHH, 4 TAKKE OIIPe-
JICITATD, IO KAKHUM IIPUYUHAM HAPYIIACTCA
X KU3HEACATCIIBHOCTD. DTN JAHHBIC MOXX-
HO HOJIYYUTh JIMIIb ITyTEM HOC/ICIOBATEC/Ib-
HOT'O U3YyYEHUs LIEIOCTHOM 3KOCUCTEMBL.
TToka ocTraeTcst HEsICHBIM, KaK (DYHKITHO-
HHUpyeT 6uocdepa, 1 HEBO3MOXKHO OLle-
HUTDb MACIITA0 PA3PYLICHUI, KOTOPBIE CIIO-
COOHA €1 HAHECTU HEPA3YMHAs ACATCIIb-
HOCTb 4€eJI0BeKa. Hanpumep, HEM3BECTHO,
YTO MOJKET IPOU3OUTH HA IUIAHETE, ECIU
MbI TIOIIBITACMCA KOMIICHCHUPOBATDH IJIO-
6aIbHOE MOTEIIEHUE, UCTIOIB3YS «METO/L
IEPUTOJIA», IOAPA3YMEBAIOIINI O6OraIe-
HUE JKEJIC30M OOIACTCH OKeaHa, 6€¢/THBIX
ITUM dNIeMeHTOM. (Geritol — papmarieBTu-
4eCKasd KOMITAHUS, BBITYCKAIOIMIAsl OJHO-
MMEHHDIN NOITY/IAPHBIA IPEnapaT I CTa-
OMIM3ALIUY YPOBHSA JKEJIE32 B KPOBH, 11414~
IOILET'O C BO3PACTOM. — [Ipum. nep.)
[Ipearnonaraioch, 4YTo TaKUM 00pa3oM
OyleT IPOUCXOAUTD CTUMYJIALINA PA3MHO-
JKEHUA (PUTOIVIAHKTOHA, KOTOPBIH HOLTIO-
LIACT U3 BO3yXa JUOKCU], yIyIepoa. B koH-
e 80-x rr. XX B., KOT/Ia KOHIICTIHS ObLIa
OCOOEHHO NOIY/APHA, YU3XO0IM OABEPIVIA
ee KpUTHKE. A B 1993 I OHA IPUHA/IA JIMYHOE
y4aacrue B aKcriepumenTe [RONEX, IpoBO-

O6 asrope:

JIIMOM B BOCTOYHOMH YaCTH KBATOPHUAIIb-
Ho ob6nactu Tuxoro okeana. (IRONEX —
KPYIIHAS! HAyIHO-HCCIIC/IOBATEIBCKAS ITPO-
IpaMMa, TOCBSMICHHAS SKCIICPUMCHTAIb-
HOMY O60TAIICHUIO JKEJIE30M SKBATOPHUATb-
HbIX BOJ, THXOro okeana. — [pum. nep.)

YM3XO0JIM YIBEPKIAET, YTO JAHHBII Me-
TOJI BHECCHMS JKEJIE32 MOYKHO IIPHUMEHATh
B Ka4eCTBE 3(PHEKTUBHON HAYYHO-UCCIIE-
JIOBATEJIBCKOM METO/IUKI, HO ITUPOKOMAC-
1ITabHOE YIOOPEHME OKEAHA ITUM JICMCH-
TOM IIPUBE/IECT K HEMIPE/ICKA3yEMbIM I1OC-
JIEICTBUSIM. MHOTME ACTIEKTHI (PYHKIIMO-
HHUPOBAHMUS OKCAHMUYCCKUX IKOCHCTEM
HE U3y4YEHbI, CYUTACT yICHDBIN. JJaHHasA Me-
TOZIVIKA HEM3OEKHO MTPUBEACT K M3MEHE-
HHUIO ITHUIEBON 1IEIH, CIIOCOOCTBYS pas3-
MHOKECHUIO 60JIEE KPYIHBIX IVTAHKTOHHBIX
OPraHM3MOB (HAIIpUMEpP, JAUATOMOBBIX
BOJZIOPOCJIEIT) 32 CUET 6OJIEE MEJIKUX, TAKUX
Kak Prochlorococcus.

YU3XOJIM HE IPUYUCIIACT CEOs1 K OKOJIOTH-
YECKUM AKTUBHCTAM, HO CYHUTACT, UYTO pe-
3yJIBIAThl HAyYHbBIX UCCJIEJOBAHUI OIE-
JKAT omIacke. <IeM He MEeHee, — OTMEYaeT
OHA, — WJIest BHECCHMS JKeIe3a ITOKa HE OT-
BEPTHYTA». EXErofHO PErucTpUpyIOTCs
HOBBIC MTATCHTHI, ITOSIB/SIIOTCSI KOMMepUe-
CKHE TIPOEKTHI ¥ CXEMbI BHECCHHUS Y106 pe-
HUH, 9TO YACTHYHO MOTHBHPOBAHO KOM-
MEPYECKOI BBIro/101. HO Yn3X0omm canTact,
YTO 371eCh €CTh ¥ BUHA YYCHBIX. /0 CHX ITOp
JIO KOHIIA HE BBIICHEHA POJTb JKEJIe3a KAK -
MUTHPYIOIIEIO GHOTCHHOI'O  JIEMEHTA
W HE Y9UTBIBAIOTCS 3aKOHBI IIPUPO/IBL IO KO-
TOPBIM KHBET GHOCHEPA, A TAICKE TO, KAK Pe-
T'YJINPYIOTCSI €CTECTBECHHBIE ITOTOKH SHEP-
TYH 1 KPYTOBOPOT XHUMHYECKIX JIEMEHTOB.
YH3XOJIM HE COIVIACHA C 3ASIBJICHISIMU, UTO
IIPH IOMOIIY METOJJOB '€ HHOM NHDKCHEPUU
MOXKHO 33CTaBUTb Prochlorococcus oro-
ATb OOJIBIIE YIVICKUCIOTBL «DTH PEOATKA
YIKE CITy>KAT JIIO/ISIM, — TOBOPHT OHA O CBOUX
JTIOOUMBIX OTHOKJICTOYHBIX. — OHH [IOMOI'a-
IOT IVIAHETE, PEIY/IUPYst OMOICOXUMUYCCKUE
LIUK/IbI GUOCEPDI> .

OcCTaeTcst TOIBKO Pa3rajaTh, YTO UMCH-
HO JICTAIOT IAHHBIC OPTAHU3MBI U KAKUM
00pPa30M UM 3TO yzaaercs. M

CtuB Hemauc npoxmsaeTt B Kemmbpuake, wrat Maccadycerc.
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* Bapt Bakkep, Puaunn Puxtep

.. AOATOE BpPEeMsl CHMTAOAOCH, HYTO MOAOAOCTb HALLEWN [AAQKTUKM pd
MNPOLWAQ, 'HO OKA3AAOCH, YTO MAEYHbIN [1yTb — XKMBOW 1 AMHOMMW
PO3BMBAIOLLINIACST OOBEKT.




- 3AXBATbIBAY n noraoLwasi CBOMX 60A€e MeAKUX COCeAEeN, Hawad MaAaKTUKA
NPOoAOAXAET GOPMUPOBATLCS.



ACTPOHOMMS

Hab6moaas u nsyyast ocobeHHoCTH Mieu-
Horo ITyTu, aCTPOHOMBI JIOJITOE BpeEMs
HE MOIIH ITOHSTH OOIIYIO CTPYKTYPY M UC-
TopuIo Hamen lanakruku. 1o 1920 r. yue-
HbIC HE ObUIM YBEPEHBDL, YTO [IaKTUKA —
OTJIC/IBHBIN OO'BEKT, OIH U3 MWIJINAP/IOB
11o/100HbIX. K cepesine 50-X I'T. OHU HAKO-
HEIL COCTABWIU IU1aH [JIaKTHKY, IPE/ICTA-
BJISTIOIIHIL COOOM BEJIUYCCTBEHHBIM JUCK
13 3Be3/] ¥ ra3d. B 60-X IT: TEOPETUKH CUH-
TN, 9TO Hama [takTrka cpopMupoBa-
JIACh HA PAHHEM 3TaIle KOCMUYECKOH UC-
TOPHUU — ITO HOBECHIIINM OLICHKAM, OKOJIO
13 Mppa. €T Ha3a4 — U C TOU HOPBI HE Mpe-
TEPIIEBAJIA CYIIECCTBCHHBIX U3MCHCHUM.
Ho BbIICHWIOCH, 4TO [1aKTUKA IPOIOII-
JkaeT popMUPOBATHCS. Kak U ITPEeKHUE OT-
KPBITHS, 3TO NPEACTABICHUE BO3HHUKIO
B UTOI'€ U3Y4YECHMA IPYTUX I'TAKTHK. Cero-
HA IIPUHATO CYUTATDH, YTO OOIBITIHCTBO
U3 HUX OOPA30BAIOCh IPU CIIMAHNN 60JIee
MEJIKUX OOEKTOB. B HaImer [makTike Mbl
HA6JII0/JAEM 3AKTIOYHUTEIIbHBIIN 3TAI TOTI'O
IIPOLIECCA: PA3PBIBAIOTCS MAJIbIC TATAKTHUKH-
CIYTHUKH, 3aXBATBIBAIOTCSI WX 3BE3/IBI
U3 MEKTUIAKTUYECKOT'O ITPOCTPAHCTBA HE-
IIPEPBIBHO OCTYIAIOT OO/IaKa ra3a. Takum
06pa3oM, POPMUPOBAHUE [ATAKTUKU ITPO-
JIOJDKAETCSL, O YEM CBU/ICTEILCTBYIOT BbI-
COKOCKOpOCTHBIE Obaka (bigh-velocity
clouds, HVC) — TAMHCTBEHHbIC CT'YCTKH BO-
nopoga ¢ maccamu 10 10 mtH. macc ConmH-
114 ¥ IIOIIEPEYHMKAMM HOPsIKa 10 ThIC. CBe-
TOBBIX JIET, C HOJIBIIION CKOPOCTHIO IIPOHO-
CAIIUECST CKBO3b  BHEIIHHE  OOJIaCTH
lmaxktnkn. Mx otkpeun 41 rojg Hazaz,
HO JIAHHBIC TTOCJIE/THUX 5 JICT ITOKA3AJIN: HE-
KOTOPBIE U3 3TUX OOIAKOB ITaatoT Ha [ana-
KTHKY. OKa32JI0Ch, YTO [AJTaKTUKA «/IBIITHT>,
BBITAIKUBAS I'd3, ¥ BTSITUBACT €I'0 OOPATHO,

KaK Obl 11451 BIOXH U BbIZIOXU. Kpome Toro,
CBOYICTBA OBICTPBIX OOIAKOB T'OBOPSIT O CY-
ICCTBOBAHUU TUT'AHTCKOH C(pepbl ropsiIeid
PA3PEKEHHON IUIA3Mbl, OKPY-KAIOIIICH HAIITY
Ta1aKTUKY. ACTPOHOMBI JaBHO IIOJO3PEBA-
JIY, 9TO OHA CYLIECTBYET, HO HEMHOI'UE JIO-
I'aIbIBAIMCh, HACKOJILKO OHA BEIMKA.

TTOHATE IPUPOLY BBICOKOCKOPOCTHBIX
OOJIAKOB OBLIO TPYAHO, IIOCKOJIBKY, HAXO-
JI1Ch BHYTPH [ATTAKTUKH, HEBO3MOMKHO TOY-
HO OIIPEJE/IUTD UX MECTOIOJIOKCHUE. MBI
HU3MEPSUIN ABE KOOPAUHATBI HA HEOECHOU
cdepe, HO HE UMEIH JAHHDBIX O 3HAYCHUU
TpeTbel — Iyounsl. HeonpeneneHHOCTb
OPOANIIA MHOMKECTBO IT'HIIOTES: COIVIACHO
OAHNM, 3TU 06/1AKA HAXOAWIUCH B HAIIEM
HEIIOCPEICTBEHHOM 3BE3IHOM OKPYKE-
HMH, COITIACHO PYTUM — JAJICKO B MEXKI'a-
JIAKTUYECKOM IIPOCTPAHCTBE.

TOJIBKO C ITOMOIIIBIO HA3EMHBIX 1 OPOU-
TaJIbHBIX TEJIECKOIIOB YIAJIOCh OIIPEE/IUTD
IOJIOKCHHUA ITUX OOIAKOB B MHPOBOM
IPOCTPAHCTBE U IOJIYYUTDb SICHOE IIPE]-
CTaBJICHHUE O HAIIEM HEGECHOM I'OPO/JIE.

N30AMPOBAHHAS UAU OTKPbBITOA?
B nameri lfanakrrke okosno 100 mip/. 3Be3y,
OOJIbIIMHCTBO U3 KOTOPBIX COCPEAOTOUECHO
B TOHKOM JIMCKE THAMETPOM OKOJIO 100 ThIC.
CBETOBBIX JIET U TOJIIUHON OKOJIO 3 THIC.
CBETOBBIX JIeT. OHHU OOPALIAIOTCA BOKPYT
HeHTpa [ATaKTUKY [TOYTU 1O KPYT'OBBIM
opburam. B yacrnocry, ConmHIle HECETCs
CO CKOPOCTBIO OKOIo 200 km/c. Jpyrue
10 MiIpJL. 3B€3[1 OOPAZYIOT TATAKTUYECKOE
«aJIO>» — TUI'AHTCKYIO C(hEPY, OXBATHIBAIO-
HIyIO JUCK. MEX3BE3IHOE ITPOCTPAHCTBO 33~
TIOJTHEHO I'a30M U IIbUIbIO, K OCHOBHAA YACTb
ITOM MEK3BE3/IHOM CPE/IbI TAKKE JIBIDKETCS
IO KPYI'OBBIM OPOHTAM BOKPYI' LICHTPA

OB30OP: BLICOKOCKOPOCTHbIE OBAAKA

e C HavyaAa 1960-X . ACTPOHOMbI MOAQrAAU, YTO HALLA U ARYIME TAOACKTUKA POAN-
AVICb B HOYOAE KOCMUYECKOW MCTOPUN Y MEAAEHHO SBOAIOLIMOHNPOBAAM. Tenepb
AOKQ3OHO, YTO FOAQKTVIKU MPOAOAXKAIOT PACTU, MOFAOLLAST CBEXUA TA3 U CBOUX
MEHbLLNX COCEAEN U3 MEXTAACKTUYECKOrO NMPOCTPAHCTBA.

e [locTynatowmm B [AAQKTHKY ra3 06pa3yeT BbICOKOCKOPOCTHbIE OOACQKA, HEKOTO-

pble N3 HUX COCTOSIT N3 NEepPBUYHOIO rasa.

o DT OBAAKA CYLLIECTBYIOT B HECKOABKMX GOPMAX: B CTYCTKAX HEMTPOALHOTO ra3a,
HOMOMMHQIOLLLErO MEXTOACKTUYECKMIA; MOTOKAX Fra3d, OTOPBAHHOTO OT COCEAHMX
HEBOABLLUMX TAACQKTUK, N MOTOKAX CUABHO MOHWM3OBAHHOIMO rA3d, KOTOPbIM MOXET
6biTb PACTIPEAEAEH B MEXKTOACKTUYECKOM OKPECTHOCTU.

TAMaKTHKU U B €111e 60JIBIICH CTECHH, YEM
3BE3/Ibl, CKOHLICHTPUPOBAHA B €€ JUCKe. Kak
U B ATMOC(HEPAX IVIAHET, MEXK3BE3IHAS CPE-
J1a IVIOTHEE BCETO «Ha JHE> — B IVIOCKOCTH
TJIAKTUYECKOIO JUCKA, — U I1O MEPE yiale-
HMA OT HEE IVIOTHOCTb yMeHbIIaeTcsa. OfHa-
KO J10 10% MEX3BE3IHOM CPE/Ibl HAXOAUTCS
BHE JJMICKA 1 HECETCS CO CKOPOCTSIMY, IIPE-
BbINIAIONTXMI Op6I/IT3JIbHOC JBIDKCHHMC HA
Be/urHy 10 400 KM/C. DTO M €CTb BBICOKO-
CKOPOCTHBIE OO/IAKA.

HIXmucropys Ha4a1ach B cepeguHe 1950-x,
xorga I'suno Mionx (Guido Mesnch) uz Ka-
JIM(POPHUIICKOIO TEXHOJIOTUYECKOIO HH-
CTUTYTA OOHAPYKWI IVIOTHBIE CI'YCTKH I'a3a
HaJ| TUIOCKOCTBIO [IAKTUKY, IJIE 10 BCEM
MPABWIAM UX OBITb HE IOJDKHO: C YAUICHUEM
OT IUIOCKOCTH JJABJICHUE I'a3a 1afaeT (KaK B
arMocepe IUIAHETHI), IIO3TOMY CIYCTKUA
JIOJDKHBI OBICTPO PACCEUBATHCS. B 1956 T
Jlariman Crirroep (Lyman Spitzer, Jr.) u3
TIpHUHCTOHCKOIO YHUBEPCUTETA IIPEIIONO-
JKIJL, 4TO CI'YCTKU YICPYKUBACT OT PACILIHPE-
HUS JJABJICHHEC TOPAYCIA I'Aa30BOM KOPOHBI, OK-
pyxaromert MiedHbli [1yTh, — BApUaHT COJl-
HEYHOI KOPOHBI T'UTAKTHYECKOI'O MACIITAOA.

Bpoxnosnenneit naeert Crimriepa, Su
Oopr (Jan Oort) 13 JICHJEHCKOTO YHHUBEP-
curera B Hupepnanaax npeAronoKuL, 9To
U B TUTAKTHYECKOM T'aJI0O MOMKET COHEpP-
JKATbCS XOJIOJHBIN IUIOTHBIA ra3. ITonck
XOJIOJIHBIX OOJIAKOB HA GOJIBIIOM y/jasie-
HHH OT INIOCKOCTH FJIAKTHYECKOIO IMCKA
B 1963 1. yBEHYAJICS ycIiexoM. B oTimaune
OT CI'YCTKOB, OOHAPYKEHHBIX MIOHXOM,
OHM HE CJIEAYIOT OOILEMY BPAIeHUIO [aia-
KTHKY, 4, TO-BUJIMMOMY, C HOJIBIIION CKOPO-
CTBIO IIAAAIOT K €€ IUCKY, OTYEIO UX U Ha-
3BAJIM BBICOKOCKOPOCTHBIMHM OOJIAKAMM.
B TOM %€ rofly OTKpBUIN OOBEKTEL, JBHKY-
LIHECI MEICHHEE U HA3BAHHBIC OO/IAKAMU
C IIPOMEXYTOYHBIMH CKOPOCTAMM (inter-
mediate velocity clouds,IVC).

OopT pa3BUI CBOIO HUACIO U IIPEATIONO-
JKWJL, 9TO 110 3aBCPHICHUH HAYAJIbHOI'O 3TA-
112 popMUPOBAHYA [ATAKTUKY HA IPAHULIE
ee cpepbl HPUTHKEHUA OCTAICH «HEUC-
MOJIb30BAHHBIN» I'd3, KOTOPBIA JOCTHI JIUC-
K4 TOJIBKO TEIEPb, crrycTd 10 muipza. sietr. Bor
OH 1 HAOIIOJACTCS B BUZIE BLICOKOCKOPOCT-
HBIX OOJIAKOB. JaHHOE NPEIIONIOMKEHUE CO-
IJIACYETCA C MOJEJBIO, B KOTOPOH y4€HbIE
MBITAIOTCA OOBCHUTD XUMHUYECKUM COCTAB
Tanakryky. TsoKENbIE 21EMEHTB OOPA3YIOT-

22 B Mupe Hayku

ANPEND 2004

RON MILLER (preceding pages)



SLIMFILMS

TAAAKTUYECKAS KOPOHA
[opsumi ras, OKPY>XAOLLIMA [AAQKTUKY

BbICOKOCKOPOCTHOE OBAAKO
BaeTatowmm cryctok
CPOBHUTEABHO CBEXKETO raa

AVCK TAAAKTAKA
CnaoLeHHas cuctema
3BE34, rA3Q

W NbIAU

My3blPb

[a3, HarpeTbin
CBEPXHOBbIMU;
VICTOYHMK
«DOHTAHO

OBAAKO C
NMPOMEXYTOYHOM
CKOPOCTHIO
OcCTbIBLLNN FO3;
BO3BPATHbIN NOTOK
«DOHTAHO»

COAHLUE
M NAAHETbI

BOABLLUOE MATEAAAHOBO ==
OBAAKO

[anaKTUKO — CNYTHUK
MaeuHoro MyTtn

MAAOE MATEAAAHOBO OBAAKO
[aAnaKTKa — cnyTHUK MAeYHoro MyTtn

Cs1 B 3BE3/1AX, U, KOITIA T€ YMHUPAIOT, OHU PAC-
CEUBAIOTCA B MEXK3BE3JHOM IPOCTPAHCTBE.
BHOBb 0O6pa3yIoIHECs 3BE3/Ibl 3aXBATHIBA-
10T 3TU 3JIEMEHTBL, (POPMUPYA €L1IE GOIIbIICE
HX KOJIMYECTBO. CIIEI0BATENBHO, ecyti [ata-
KTHKA PA3BUBACTCS B U30JIALIAN OT BHEIIIHE-
IO MUPA, KIKIOE TOWICAYIOIEE TOKOJICHHE
3BE3]] JOJDKHO COLCPIKATDH OOJIBILE TSHKE-
JIBIX 3JIEMEHTOB, YEM IIPE/IIICCTBYIOLICE.
OJHAKO 60JIBIIMHCTBO 3BE3], B OKPECT-
HOCTAX COJHLA UMEET IOYTH OJUHAKOBOE
COZIEP/KAHUE TSDKEIBIX 2JIEMECHTOB HE3aBH-
CHUMO OT BO3pacTa. Beposarno, I'anakruka
HE U30JINPOBAHA, U MCK3BE3/IHbINI a3 He-
IIPEPBIBHO Pa30aBIAETCA OOIEE YUCTBIM

MAaTEPHATIOM, KOTOPBII IPUHOCAT BBICO-
KOCKOPOCTHBIE 06s1aKka. HO noaTsepauThb
3TO NPEATIONIOKCHUE TTOKA HE YIACTCHL.
CoryI1aCHO APYI'OH THIIOTESE, BEICOKOCKO-
POCTHBIE O0JIAKA HE UMEIOT HUKAKOI'O OTHO-
LICHMA K TOCTYHAIOMIEMY IIOTOKY I'a34, 4 CJIy-
KT JINIIb YACTBIO «T/TAKTHYCCKOrO (pOHTA-
Ha». B 70-X IT K TaKOMy 3aKIIOUYCHUIO
npunuid ITon Ianmupo (Paul Shapiro)
n3Texacckoro ynusepcurera B OCTUHE
n Lxopmx @y (George B. Field) us Tap-
Bap-CMUTCOHOBCKOI'O ACTPO(HU3UYECKOTO
LeHTpa. Harperslil 1 FOHU30BAHHbBIN MAC-
CHUBHBIMU 3BE3/IAMU I'd3 BbUICTACT U3 JUCKA
B KOPOHY, 06pagys «aTMocdepy». 3aTeM OH

KAPAVIKOBASI COEPONAAABHAS
TAAAKTUIKA B CTPEABLIE
[aAakTKa — cnyTHUK MAeYHoro Mytn

TYMAHHOCTb
AHAPOMEABI
Bamkanwas
KPYMHas
CMNPAABHAS
FaAQKTUKA

TAAAKTKA

B TPEYTOABHNKE
CoceaHss TaAaKTUKA
cpeAHen BEAUYNHDI

MATEAAAHOB MOTOK
PyKaB rasa, oTopBAHHOTO
oT MareAanaHoBbix OB6AQKOB

MNOTOK CTPEAbLIA
«XBOCT» 13 3BE3A, OTOPBAHHbIX
OT KAPAMKOBOW FAAQKTUKM B CTPEAbLIE

OXJIKIAETCS, CTAHOBUTCSA HENUTPAIbHBIM
1 BHOBb OITyCKAE€TCA K JJUCKY, OCYLIECTBIISA
KPYr'OBOPOT I'd3d MEXKY JUCKOM M KOPOHOM.
B 1980 r. /[xoan bperman (Joel Bregman)
13 MUYHI'aHCKOI'O YHUBEPCUTETA BAHH-AD-
OO NPEITIOIOKIIL YTO BEICOKOCKOPOCTHBIC
O6/IaKa MOI'YT COCTOSITb U3 BO3BPAILIAIOIIETO-
csATasa. Jlonaroe BpeMs 3ra TMIoTe3a 1aBaiad
JIyqiiee OObsCHEHHE UX ITPOMCXOMKICHHIO.

YHeCeHHblIe NPUANBOM

Hu runoresa O()pTa, HHU MOJC/Ib (,t)()IIT:iI 1d
He OOBSICHSIIOT BCEX CBOICTB BBICOKOCKOPO-
CTHBIX OOJIAKOB. Hp()6IICM21 CIIC CHJIbHEC
3aITyTAIACh, KOrJa B Hayaie 70-X IT. ObUI
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ACTPOHOMUS

Halao f[aAnakTrka PA3PbIBAET HAO HACTU CBOU TIAAQKTUKN-CIMYTHUKN,
A N3 MEXXTAAAKTNHECKOIO MNPpoOoCTPAHCTBA B HEE BTEKAKOT rA30BbIe

OBOAQKQ.

OTKpPBIT MareswtaHoB ITOTOK — «CTpysi» ra3a,
OXBATBIBAIONIAA [AMaKTHUKY. OH CIe/1yeT Op-
o6rram Bosboro n Masioro Mare/uraHoBbIX
O61aKOB — HEOOJIBIIUX I'UTAKTUK, OOpaIia-
IOLIMXCsA BOKPYT MutegHOro [Tyt Nofo6HO0
TOMY, K4K CITyTHUKH OOPALIAIOTCS BOKPYT
wIaHeT. O6bIYHO ACTPOHOMBI HA3bIBAIOT
OOJIAKAMMU CT'YCTKH '3 WIH [BUIH, HO 9TO
TJIAKTUKYU U3 MHOTUX MIJUIMOHOB 3BE3],
AHA3BAIM UX TAK 34 BHCIIHEE CXOICTBO
C 06/1aKaMU B HOYHOM Hebe. Ceifuac OHU
HAXOJATCs Ha PACCTOSHUM OKOJIO 150 TBIC.
CBETOBBIX JIET OT Haley TATTaKTUKN — Ha-
MCHBIIICM M3 BCCX, HA KOTOPBIX OHU HAXO-
JIIMCh KOITIA-/IMOO0 32 BPEMS [Ty TEILIECTBISA
I10 CBOUM BBITSIHYTBIM OPOHUTAM.

MaresuranoB ITOTOK IMOXOK Ha IIETIOYKY
BBICOKOCKOPOCTHBIX OOIAKOB. 3HAYHUTEIIb-
Has1 €I'0 YACTb IBKDKETCS CO CKOPOCTSAMH, HE-
COBMECTUMBIMU C BpallcHUEM [ATaKTUKH.
OHAKO HU OIHA M3 PACCMOTPEHHBIX BBIIIE
TUIIOTE3 HE OOBACHAET 3TOr0. COIVIACHO MO-
JIeITH, TIPEIUIOMKEHHOE B 1996 1. JTaricom [ap-
nunepoM (Lance T. Gardiner) U3 I0KHOKO-
pevickoro Yuusepcurera ComHia 1 JIyHb
u Macadymu Horyun (Masafumi Noguchi)
U3 SANOHCKOro YHUBepcurera TOKOKY, a1a
LICTIOYKa OOJIAKOB SIBJISICTCS TIPHUIMBHBIM I10-
TOKOM, KAKUC HAOIIOAAIOTCA U B OKPECTHO-
CTSIX HEKOTOPBIX JIPYTHUX I'UTAKTUK. OKOJIO
2,2 MIIpJL. JIET HA3a/1, KOIa Mare/uraHOBbI
O61aKa NOAOIUIN O/IM3KO K HAIeH FatakTy-
K€, COBMECTHOC MNPUTLKEHUE [IaKTHKU
u Bonbioro Maresutanosa O671aka OTopBa-
JIO YaCTb I'd34 OT BHEIIHEI 061acTh Masioro
Marejuianosa O6/1axa. IIpuMepHO HOIOBU-
Ha 3TOr'O I'a34, 3aMEUINBIINICD, DACTAHY/IACh
110 opb6UTE Mare/utaHoBbIX OOIAKOB, OTCTA-
Bas1 OT HUX, 4 JPYras [IOJIOBUHA YCKOPIWIACh
1 OKA3J1ACh BIIEPEIU ITUX I'UTAKTUK, OOPa-
30BAB TAK HA3bIBAEMBbIH JIMJHPYIOIIUH PY-
KaB. ITonOGHBIM O6PA30M I'd3 MO OTPBIBATH-
CA U OT APYI'UX T'UTAKTUK — CITyTHUKOB Muitey-
Horo I[Tytu (em. pes na cmp.26).

Jlpyras Mozesb OObACHAET pokacHre Ma-
resuraHoBa IToToKa CHIOH COIPOTHUBIICHY.
Ecmu TamakTuka UMeeT OYEHb IIPOTKEH-

HYIO KOPOHY (TOpasno 6 JbIIyio, 4em
npeanosnaran CluTLep), TO 3Ta KOPOHA MO-
JKET OTOUPATD I'a3 y Maresutanosbx O61a-
KOB. COIVIACHO O6EMM MOZIEIIAM, MaresuIaHo-
BbI O6/1aKa TEPAIOT MHOI'O I'd3d, CO34aBaAst
OOJIBIIMHCTBO BLICOKOCKOPOCTHBIX 0612~
KOB.

B 1999 1. JIeo bnwri (Leo Blitz) nz Kanu-
popHHICKOro yHUBEpPCUTETA B Bepriu
HPEIIIONOKIIL, YTO BEICOKOCKOPOCTHBIE
00J1aKa MOI'YT PACHOJIAraTbCs HA FOPA3A0
60IbIIIEM VAAUICHUH, 9YCM PAHCC CUUTA-
JIOCh. OHM HE IIPOHOCATCS IO OKPAUHAM
Halen laJlakTyKy, a IWIBIBYT BOKPYT MeCT-
HOU I'DYHIIbI TUIAKTUK, BKIIOYAIOMICH B Ce-
051 KpoMe HalleH TATaKTUKY U TYMAHHOCTHA
Angpomensl ee 40 Jpyrux HeOOIbIINX
raJIAKTHK, Pa36POCAHHBIX B O6bEME I10IIE-
PEYHHUKOM OKOJIO 4 MJIH. CBETOBBIX JICT.
B 1anHOM Ci1ygae BBICOKOCKOPOCTHBIE 00~
JIAKA JIOJDKHBI OBITh OCTATKAMH IIPOLIECCa
(pOPMUPOBAHKA BCEH I'PYIIIBI TUIAKTUK.

ITopgo6HbIE UIEH YKE BBIIBUTUIUCEH JIET
TPU/ALATH HA34/1, HO ObL/IM OTBEPIHYTHI, I1O-
CKOJIbKY H4 TaKHUX PACCTOSHUAX I'a30BbIC
006J1aKa HE MOT'YT ObITh YCTOMUMBBIMU. OJ1HA-
KO BTy IpeAnonoxus, 9TO BBICOKOCKO-
POCTHBIE O6/IAKA — 3TO CI'YCTKH TEMHOTO BE-
LIECTBA, B KOTOPBIC BKIIOYECHO HEGOIBIIOE
KOJIMYECTBO I'a3d. MacChl OOJIAKOB JOJDKHBI
OBITb BECCSATEPO HOJIBIIIE, YEM TIPE/ITONIArA-
JIA PAHEE, U 3TO MO3BOJIUT OOJIAKAM COXPa-
HUTbHCSL. TaKas TUIIOTE3a BECbMA IIPUBJICKA-
TEJIbHA, IIOCKOJIbKY YCTPAHACT OJHO JABHEE
3aTPyAHEHNE: MOJEIN (POPMHUPOBAHMSA I'd-
JIAKTUK IIPEICKA3bIBAIOT, YTO TEMHOI'O BEILIE-
CTBA BOKPYT TIAKTHK JIOJDKHO ObUIO OCTAThb-
¢t 6OJTBITIE, YeM HAOTIONACTCS. BBICOKOCKO-
POCTHBIE OOJIAKA KAK PA3 U MOT'YT COACPKATD
3TY HEJOCTAIOIYIO TEMHYIO MACCY.

NaeT pasorpes

B XXI B. aCTPOHOMBI BOILJIN YK€ C YETBIPb-
MsI TUIIOTE3AMU O IIPHUPOJIE BBICOKOCKOPO-
CTHBIX OOJIAKOB: a3, OCTABIIHUICS TTOCTIE
(OPMUPOBAHMS TAIAKTHK; KPYTOBOPOT
ra3a B «rAJIAKTHYECKOM (POHTAHE»; OOPbIB-

K¢ MaresutaHoBbIX O6IaKOB; MEKTUTAKTH-
YECKAsA CMECh I'A34 U TEMHOI'O BEIIECTBA.
J17151 TOTO YTOOBI CAETIATH BIGOP MEKTY HU-
MU, Tp€6OB2UII/ICI) HOBBIC TAHHBIC.

K koHI1y XX B. aCTPOHOMBI OOCIIEJOBAIN
BCE HEOO B PAIMIOIMHUH HEUTPAIBHOTO BO-
JIOPO71A, ITO3BOJLIOICH OOHAPYKUBATb A3 C
TeMmreparypor okono 100 K. B 1988 Aan
Xyns6oui (Aad Hulbosch) 13 Hefimerencko-
T'OYHHUBEPCHUTETA 1 O/IMH U3 ABTOPOB CTATBH
(Bakkep) € NmOMOHIBIO PaIMOTEICCKOIIA
O6c¢cepBaropuu [IsuHreno B Huyiepianiax
3aBEPLIMIIA 0O630P CEBEPHOIO MOJYLLIAPUS
Heba. B 2000 . Pukapno Moppac (Ricardo
Morras) ¢ KOIIeraMu Ha paInOTEIeCKOIE
Brwia ®musa (Villa Elisa) B Aprenrune 06-
CJIEAOBAI I0KHOE NOJIYIIAPUE (CM. PUCYHOK
nacmp.25). Tpetuit 0630p OIyOIMKOBUIA B
1997 1 [lart Xaprman (Dap Hartmann) 1 bar-
siep bapron (Butler Burton) usJIerneHckor
o6cepBaTopyun. OHH IIPOBEJIN IIOJIHOE KAP-
THUPOBAHUE HEUTPATTBHOT'O BOJOPO/A B [ana-
KTHKE, BKIIOYAsl BRICOKOCKOPOCTHBIE O6J1a-
Ka 1 OOJIAKA IPOMEKYTOUHBIX CKOPOCTEH.

HoBblI€ TaHHBIE TPUHECIN HAOTIOACHS
B BH/IIMOM CBETE C MTOMOIIIBIO TAKHIX HHCT-
PyMeHTOB, Kak Wisconsin Hydrogen-Alpha
Mapper (BUCKOHCMHCKUI KaPTUPOBIIMK
Ha-umsnygenys). XoTda HERTPAIbHBIA BOJO-
POZ HE U3JTY4aET B OIITUYCCKOM IUATIA30HE,
MOHHU30BAHHBIN a3 HA 3TO CIIOCOOCH,
4 BHENTHHE O6JIACTH BBICOKOCKOPOCTHBIX
OOJIAKOB KAK P43 MOHU30BAHbI Y/IBIPahHUO-
JICTOBBIM U3Ty4CHUEM [ATAKTUKI Y IPYTHX
OOBEKTOB. K TOMY >K€ 3TO U3/Ty4eHHE HArPe-
BA€T BHELIHUE 4aCTH 06/1aKOB 10 8000 K.
SIPKOCTD MX BUIMMOI'O U3/TyYEHHSA YKA3bIBA-
€T UHTEHCHUBHOCTD PAJANAITMOHHOTO OIS
BOKPYT' 00J1aKa, KOTOPAsi, B CBOIO OYEPE/b,
3aBUCHUT OT UX PACCTOSIHUA JJO JUCKA Taia-
KTUKH. [TO3TOMY SIPKOCTb BU/IUMOTO U3JTy-
YCHUA MOJKCT CJIYZKHTD IS OLICHKH PACIIO-
JIO>KEHHUS OOJIAKOB.

Bakuerime cBeieHUs IPHUHECIA HAOIO-
JICHWA 34 CTICKTPA/IbHBIMHW JIMHUAMH ITOITIO-
IIEHSI BBICOKOCKOPOCTHBIX OOJIAKOB, KOTO-
PpBbI€ AAI0T MH(POPMALIUIO HE OO U3JITyYCHUU
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INGRID KALLICK; SOURCE: BART WAKKER (radio), LUND OBSERVATORY (visible)

Pacnpeaenenve rasa B [QOAQKTHKE, MOCTPOEHHOE MO ACQH-
HbIM O KOHLEHTPALUN HENTPAABHOIO BOAOPOAQ (LUBETHbLIE
MSITHA) N HOAOXXEHHOE HA U30BPaKEHNE [AAAKTUKN B BUAN-
MOM cBeTe (6eAbi LBeT). ANCK [AAOKTUKU BUAEH C pebpa u

KOMMNAEKC C

KOMMAEKC A

BO3MO>KHbIE
MEXXTAAAKTUHECKWE
BbICOKOCKOPOCTHbIE
OBAAKA

rasa, a4 O IOIVIOUEHUH MM CBETa JIPYIUX
MCTOYHHKOB. birarogapst JaHHbIM, ITOTy4eH-
HbIM B O6cepBaropun JIac-TTammoc Ha Ka-
HAPCKHX OCTPOBAX, KOCMUYECKOMY TEJIECKO-
11y «Xa66s1» u crtyTHUKy FUSE (Far Ultraviolet
Spectroscopic  Explorer, <ccnegosarenn
CIIEKTPA JAIBHETO YABIPAPUOIICTA>), 3AITy-
meHHoMy B 1999, Jlopa Janm (Laura Dan-
ly) n3 IeHBEPCKOIO YHUBEPCHUTETA OLIEHMIA
MPEAETIbl PACCTOSHUN IO OOJIAKOB C IIPOME-
JKYTOYHBIMU CKOPOCTAMM. 3aT€M Xyro BaH
Bepnen (Hugo van Woerden) n3 'poHMHTEH-
CKOI'O yHUBEpCcUTETA B Hujepianaax snep-
BbIE M3MEPWI PACCTOAHME [O OOJIaKa
CIIPOMEKYTOYHOM CKOPOCTBIO (CM. 8Pe3 Hel
cmp.28)." TeM BpeMEHEM Mbl OIIPEICTIIN X1 -
MMYECKUHI COCTAB OOJIAKOB.

Jlannble crryrHUKa FUSE TOBOPSAT O HAJIN-
YHH y BBICOKOCKOPOCTHBIX OOJIAKOB OYEHb
TOpAYEro KOMIIOHEHTA. FUSE OOHAPYXNII

MAEYHBIA MYTb

MAAOE
MATEAAAHOB NOTOK

(MPUAMBHBIA XBOCT) OBAAKO

JIMHUY HOIVIOMICHUS CHWIbHO HOHHU30BAH-
HbBIX aTOMOB KUCJIOPOAA (ITOTEPSABIIMX JIO 5
U3 8 BHEIIHUX 3JICKTPOHOB). Taxas creneHb
HMOHU3ALIAA TOBOPUT O TEMIIEPATYPE OKOJIO
300 ThIC. K, KOTOPast MOXKET BO3HHUKHYTh, KO-
raa xonoaHbir (100 K) HerTpanbHbI BOLO-
POz BXOJUT B COIIPUKOCHOBEHUE C UCKIIIO-
UUTEJIBHO TOPAYUM (TIOPAAKA MIJUIMOHA
KEJIBBUHOB) ra3oM. HO 310 2k€e MoKeT Hab/mo-
JAThCA U IIPH OXJIKACHUN KParHe ropstace-
ro rasa o temueparypsl 300 TeIC. K. Bmecre
¢ biapom CasumpxeM (BlairD. Savage) us Bu-
CKOCHHCKOI'O YHHUBEPCHTETA B MagucoHe
n Kennerom Cemb6axom (Kehheth Sembach)
u3 MHCTUTYTa KOCMHYECKOIO TEJIECKOIIA
B BarruMope Mbl UCCIIENOBAINA ITOT KOMIIO-
HEHT BBICOKOCKOPOCTHBIX OOJIAKOB.

MNoBeAeHMe KOMNAEKCOB

MATEAAAHOBO

nepeceKkaeT KAPTY FOPU3OHTOABHO MOCEPEANHE, O SAPO
[OAQKTUKM ASXKUT B HAMPABAEHUM LEHTPA KAPTbl. BbiICOKO-
CKOPOCTHbIE OBAAKA BOAOPOAC (B YOCTHOCTM KOMMAEKCHI A
1 C) BUAHbBI HOA 1 MOA AVCKOM.

MATEAAAHOB MNOTOK
(TONOBHASI HACTb)

TA3 «DOHTAHA»

BOAbBLLOE
MATEAAAHOBO
OBAAKO

W C11071b3y51 HOBBIE JIAHHBIE, MOYKHO COCTA-
BUTH ITOJIHBII TOPTPET BHICOKOCKOPOCT-
HBIX O6JIAKOB., MBI HAYAJIH C JIBYX CAMBIX
KPYITHBIX — KOMIUIEKCOB A 1 C, OTKPBITBIX
erie B 1963 1. KOMIUIEKC A y/1aJIeH OT HaC Ha
25—30 TBIC. CBETOBBIX JICT, T.C. HAXOJIUTCS B
TIAKTHYECKOM 10, PaccTosiHme /10 KOM-
wiekca C COCTaBIgeT HE MeHee 14 ThIC. U,
BEPOSITHO, HE OOJIEE 45 THIC. CBETOBBIX JICT
OT rJIAKTUYECKOH IJIOCKOCTH.

O601M 061aKaM CBOMCTBEH HEJJOCTATOK
TSDKEIIBIX JIEMEHTOB: X KOHIIEHTPALS TAM
HpUMepHO B 10 pa3 MensIie, yem Ha COH-
1e. OCO6EHHO MAJIO COJIEPKAHUE A30Ta
B KOMIUIEKCe C — 11o4TH B 50 pa3 MEHbIIE
COJTHEYHOT'O, YTO IO3BOJBIET IPE/IIONO-
SKUTD: TSDKEIbIE 3JIEMEHTBI ITOCTYIIAINA B OC-
HOBHOM U3 MACCUBHBIX 3B€3/l, B KOTOPBIX
00pa3yeTcst MEHBIIIE A30Ta ITO OTHOIICHUIO
K JIDYTUM TSDKEJIbIM JIEMEHTAM, YE€M B
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YETbIPE MPOLECCA, OPMUPYIOLLUUE TAAAKTUKY

TAAAKTUYECKMIA «DOHTAH»: OBAQKA C APOMEKYTOUYHBIMM
CKOPOCTSIMU, BO3MOYKHO, MPEACTABASIKOT COOOWM BO3BPATHbIN
MOTOK OBLUMPHOTO LIMKAQ TA3000OMeHA. B3pbiBbl CBEPXHOBbLIX
0BpPA3YOT KABEPHY C FOPsHYMM rasoM (CUHME), KOTOPbIN
MPOPbLIBAETCS CKBO3b OKPY>KAOLLMA XOAOAHBIA T3 OKEATBIN)
M MNTAET FOPSIHYHO KOPOHY. 30TEM OH OXACDKACETCS U B BUAE
OBAQKOB NOAQET OBPATHO HA AUCK.

MPUTOK TA3A: MHoOrme BbICOKOCKOPOCTHbIE OBAQKA
(HVC, XeATble) MPeACTOBASIOT COBOM a3, BTEKAIOLLMA
B [AAQKTUKY 1 GOPMUPYIOLLNIA €€ YXKe B TeYeHMe 12 MAPA.
AET MOCAE POXAEHMS. DTOT rA3 NOCTABASIET CBEXMIA MATE-
PUOA AAS POXAEHUST 3BE3A. BbICOKOCKOPOCTHBIE OBAAKA
AETMKO CMyTaTb C OBAAKOMM MPOMEXXYTOYHBIX CKOPOCTEN
(IVC, opaH>xeBbIe).

BbIEPOC

"—'.“-\N.

XONOAHbBIA  TOPSIHA
A3 A3

=

-

MOTAOLLEHNE TAAAKTUK: MAeyHbi [lyTb oTOMpQET ras
Yy ABYX CBOUIX FOAQKTUK-CIMYTHUKOB — BOAbLIOro 1 Maaoro
MareanaHoBbIx OBAAKOB. HO nx op6ute acTPOHOMbI BUAST
MareanaHoB [oTok (0paHXKEBbIV). B TOM »Ke NpOCTPAHCTBE
MAGBAIOT U APYIME BLICOKOCKOPOCTHbIE OBAAKA (KEeATbIE),
He CBS13AHHbIE C HA3BAHHBLIMW U, BO3MOXXHO, OBPO30BABLLM-
€C$1 B PE3YALTATE KOHASHCALMN rA30 KOPOHBI.

MNMOMNOAHEHVE MEXTAAAKTUYECKM TASOM: MAeYHsblin
MyTb M TYMOHHOCTb AHAPOMEABI, BO3MOXXHO, MOrPY>KEHbI
B OTPOMHbI OKEAH TOPSYEero MeXraAdKTUYECKOro rasa
(CUHWI), N3 KOTOPOFO MOFYT KOHAEHCUPOBATLCS XOAOAHbIE
CryCTKWN. 30TEM OHWM MOTAOLLLOKOTCS] FAAQKTUKAMMU, TA€ OBPO-
3YtOT HOBbIE BbICOKOCKOPOCTHbIE OBACKA, MAAQIOLLME K UX
ANCKAM. AQHHASI MOAEAb Ellle HE MOATBEPKAEHA.

OPBUTA
MATEAAAHOBbBIX ——
OBAAKOB

BOAbLLOE
MATEAAAHOBO

MATEAAAHOB
OBAAKO

MOTOK MAAOE
MATEAAAHOBO

OBAAKO

-

MAEYHbIZ MYTh —I

-

-

gl

TYMAHHOCTb
AHAPOMEAbI
TOPSIHIAIA MEXKTAAAKTUHECKII TA3

.
TAAAKTUKA
B TPEYTOABHMKE

B Mupe Hayku

ANPEND 2004

INGRID KALLICK




ACTPOHOMMS

3BE3AX MAJIOU MACChbl. COITIACHO HOBEU-
TITM MOJIEIISIM MOJIOION BeenneHHOM, cambie
CTapble 3BE3/Ibl BECbMa MACCUBHBL Beposr-
HO, KOMIUIEKC C SBJIACTCS OCTATKOM JIPEB-
Hel BeeneHHnor.

Bbpap In6con (Brad Gibson) m3 TexHomno-
THYECKOro yHuBepcurera CBuUHOypHA
B MenbbypHe (ABCTpaINs) HCCIEIOBAT
JIPYIVIO 9aCTb KOMILIEKCA C M BBIACHUI,
YTO KOHIEHTPALHS TSDKEIBIX 3JIEMEHTOB
B HEI B/IBOE BbILIE U3MEPEHHON HAMM Pa-
Hee. Pasnuuune B COCTaBe TOBOPUT O TOM,
4TO KOMIUIEKC C Ha4yaJa CMENIHUBATHCSA
C APYIrUMH OOTAKAMU I'AJIAKTHYECKOIO T'a-
JIO, UMEIOIIUMU OOJIEE BBICOKYIO KOHIICHT-
PALHIO TSKEIIBIX AJIEMEHTOB. OHAPIO POKC
(Andrew Fox) mn3 BUCKOHCUHCKOIO YHU-
BCPCUTCTA 11O JAHHBIM 00 MIOHU30BAHHOM
KHUIOPOJE U JPYTUX HOHAX ITOKA3AJL, UTO
ras ¢ remrepartyport 300 Teic. K B KoMILIE-
Kce C IpesCTaBIgeT CO60U IIPOMEKYTOU-
HYIO O0IACTh MEXK/TY TOPSTIUM U XOJIOHBIM
razaMu. ITOXozke, Mbl 32CTa/IH KOMIUIEKC C
B IIPOLIECCE €TI0 CIUAHMA C [ATaKTUKOI.

WTaK, momy4eHbl IEPBbIC IIPSMBIC CBU/IC-
TEIBCTBA IIOCTYIUICHUSA CBEKET'O I'a3a B Iana-
KTHKY. Komiuieke C IpHHOCHT 34 I'OJ1 MaC-
Cy HOBOI'O BEIIECTBA, 3KBHUBAJICHTHYIO
0,1-0,2 maccer COJHIIA, 4 KOMIUIEKC A —
BJJBOC MEHBIIIE, YTO B CYMME COCTABJIAET OT
10 no 20% o61er Macchl, HEOOXOAUMO
U1 Pa30aABJICHHUS TIAKTUYECKOIO Ias3a
M OOBSICHEHUSI XHMHYECKOI'O COCTaBa
3Be31. OCTIbHYIO MACCY MOI'YT IIOCTAB-
JIATD APYTHUE BBICOKOCKOPOCTHBIE O6JIAKA.
IIpaBaa, ocraercs HEACHBIM, CIIYXKAT JIN
TICPBUYHBIM UICTOYHHUKOM TOT'O I'a3a OC-
TATKH I'AJI0, ITTyOOKOE MEKIATTAKTHYECKOE
MIPOCTPAHCTBO MM KAPIUKOBAS TATAKTU-
Ka, HoryonaeMas Hameu [aTakTHKOM.

PasAnyHOE NpPOUCXOXAEHUE
[TonydyeHHbIE AaHHBIE UCKIIOYAIOT 3 U3 4
TUIIOTE3 O IIPOUCXOMKACHUY KOMIUICKCOB A
u C. Mzies1 0 «poHTaHe> OAPA3YMEBAET, YTO
00J1aKA 3APOAVINCD B IUCKE TATTAKTHKY U TIO
cocraBy 6mu3Kku K COJHILY, 4 3TO HE TaK.
l'urioresa o MareymmanoBom IToToke HeBep-
HO IIPEICKA3BbIBACT COACPKAHNE TSDKEIIBIX
3JIEMEHTOB. HakoHel, NPEeAroIoKCHUE
O TEMHOM BEILIECTBE OTHAJAET, HOCKOJIBKY
BBICOKOCKOPOCTHBIE OOJIAKA HAXOMSATCS HE
B MEKI'UTAKTHYECKOM IPOCTPAHCTBE.

NMOTOKWU B TAAAKTUKE

B OCHOBHOM HaALA [AAQKTUKA XOPOLLO NEPEMELLMBAETCS:: ABE 3BE3AbI, POAMB-
LUIMEeCs B OAHOM MECTE, MO3XKe MOryT OKA3ATbCS B COBEPLLUEHHO PA3HbBIX YACTSIX
He6a. Ho B noCcAeAHWE roabl ACTPOHOMbI BHIAEAVUAM FRYMMbl 3BE34, ABVKYLLIMXCS]
COBMECTHO 1 OBPA3YIOLLMX «3BE3AHBIE MOTOKMY.,

MpeAnoAaratoT, YTO 3TO OCTATKU FAAAKTUK — CAYTHUKOB MAeYHOro lMyTu, paso-
PBAHHbIE MPUANBHBIMW CUACMM B XOAE TOFO e MPOoLLEeCCda, KOTOPLIN GOpPMUPY-
€T HEKOTOPbIE BbICOKOCKOPOCTHbIE OBAAKA. TOTAQ 3TN TEYEHUST OTMEYQIOT MYTh
3BE3A OT KAPAMKOBBIX TAACKTUK K MAeYHOMY [MyT. OHM OTAMYALOTCSl OT MareAaa-
HOBA [1OTOKQA, COCTOSILLETO B OCHOBHOM M3 FA30, A HE 3BE3A; HO 1 OHW MOATBEP-
SKAQIOT, YTO HALA [AAQKTUKA MPOAOAXKAET PACTU.

O6 3TOM CBMAETEALCTBYET MOTOK 3BE3A, OTOPBAHHbBIX OT KAPANKOBOW Chepon-
AOABHOW TAOAQKTUKM B CTPEAbLE, KOTOPLIN OTKPLIAM B 1994 1. Poppuro Viéara
(Rodrigo lbata) 1 ero koaaern n3 Ctpactyprckon o6cepBaTopm BO PpaHLImm
(CM. PUCYHOK BbILLE). AOHHbIE, MOAYYEHHbIE B XOAE CAOOHOBCKOTO LIMGPOBOro
0630pPa HeBA, MO3BOAUAN OBHAPYXXNTb N ARYINE 3BE3AHBIE MOTOKN. OANH N3 HUX
MOXKET OblITb CBSI3AH C KOPAUKOBOW FAAQKTUKOM B BOAbLLOM [1ce, KOTOPYO OTKPbI-
AU HepaBHO MNBarta, Hukoas MapteH (Nicolas Martin) 1 nx koaaern ns Crpac-
Byprckon o6¢cepBaATOpUM. 30 MOCAEAHUE 2 MAPA,. AET STA TAAAKTUKO PACTSIHY-

AQCb B CMNPAABHOE KOABLLO 3BE3A, AEXKALLEE B TAAQKTNYECKOW MAOCKOCTU.

Ob6maka ¢ MPOMEKYTOYHBIMH CKOPOCTSI-
MH JIOJITOE BPEMSI OCTABAINCH B TEHU 60J1CE
3aMETHBIX U TANHCTBECHHBIX BLICOKOCKOPO-
CTHBIX OO/IaKOB. ACTPOHOMBI U3MEPWIN UX
COCTAB, M OKA34JIOCh, YTO OH COOTBETCTBYET
JucKy FamakTrky. KpoMe Toro, BBIICHIIIOC,
YTO OHU HAXO/ISITCSI HA PACCTOSTHUH OKOJIO
4 THIC. CBETOBBIX JIET OT JJUICK4, T.C. TAM, I7IE
U JIOJDKHBI JICUCTBOBATD «(POHTAHBI», UTAK,
00J1aKa C IPOMEKYTOUHBIMH CKOPOCTAMU,
2 HE BBICOKOCKOPOCTHBIE, [TPE/ICTABIIAIOT CO-
60! BO3BPATHBIE IOTOKU «(POHTAHOB>.

[ToaTBeprKACHIEM TOMY CTA/I MOJICKYJIbI
BOJIOPO/1A, HAM/ICHHBIE B OOJIAKAX C IIPOME-
SKYTOYHBIMU CKOPOCTSIMU. [I71s1 (hOPMHPO-
BAHUS MOJICKYJT TPEOYIOTCS YACTHIIBI MEIK-

OB ABTOPAX:

3BE3/JHOIM IIBUIH, KOJHYECTBO KOTOPBIX
JIOCTATOYHO, €CJIM OKPYKAIOIIUI I'a3 XU-
Mu4ecku oboraieH. C Ipyroi CTOPOHBI,
B KOMILICKCE C MOJIEKYJIIPHBIN BOJIOPO/] HE
obHapyxeH. TAKUM 00pa3oM, 0O/1aKa C IIPO-
MEXKYTOYHBIMU CKOPOCTSIMH PEICTABIIAIOT
BHYTPEHHUI Ta3 [ATaKTUKH, TOTAA Kak
BBICOKOCKOPOCTHBIC O6/IAKA — [IEPBUYHBIA
a3, MOCTYHAIOIINI U3/1aICKA.

Yro ke Kacaercsa Maresuranosa I1oToka,
TO, KAK MUHHMYM, OHO BBICOKOCKOPOCT-
HOC OOJIAKO MPEACTABIACTCI OOPBIBKOM
3TOI'O TEYCHUS U HAXOQUTCS B TOJIOBHOK €€
yacT. [Ipu 3TOM IO COCTABY OHO GJIU3KO
K Manomy MaresutanoBy O6J1aKy, Kak yCTa-
HOBWIM B 1998 1. JlumuH JIio (Limin Lu) p

Bapt Bakkep (Bart P. Wakker) n ®@uaunn Puxtep (Philipp Richter) — acTpoOHOMbI, B OCHOB-
HOM HABAIOAQIOLLME B YABTDADUOAETOBOM M PAAMOAMAMNA30OHOX CReKTpa. Bakkep
30MHTEPECOBAACS ACTPOHOMMEN MOCAE MOAETA «AMOAAOHA 8» K AyHe. AnccepTaumo

MO BbICOKOCKOPOCTHLIM OBAQKOM OH HAMMCOA B [POHMHIEHCKOM YHMBepcuTete (Hu-

AEPAQHABI), MOCAE Yero NPoPABOTAA 5 AET B VIAMAMHOMCKOM  YHMBEPCUTET, A B 1995 T

nepeLleA B BUCKOHCUHCKUI YHUBEPCUTET. PUXTEP MOAYYMA AOKTOPCKYIO CTeneHb
B BOHHCKOM yHMBEpcuTeTe ([epMaHUsl), TA€ MCCAEAOBAA ANDDY3HBIN MOAEKYASIOHBIN
ras B MareAAaHOBbIX OBAQKAX U TAAO HALLEN [AACKTUKL. B 1999 I. OH 3AHSIA AOAKHOCTb

B BUCKOHCMHCKOM yHUBEPCUTETE, TA€ BMECTE C BAKKEPOM 3QHSACS U3YHYEHMEM BbICO-
KOCKOPOCTHbIX OB6AAKOB. B 2002 1. Puxtep nepeexan B ITAAMO AAs pABOThl B ACTPOOK-
3nyeckomn obcepsaTopun Apyetprn Bo PAOPEHLIMN, O HEAQBHO BEPHYACS B BOHH.
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ACTPOHOMUS

3ATA9ABIBAYG 3A OBAAKA

AOATOE BPEMSI ACTPOHOMbI He MOrAM BbisIC-
HWTb HN COCTOB BbICOKOCKOPOCTHBIX OOACKOB
(HVC), HM pACCTOsSIHNE AO HUX. EAMHCTBEHHbIN
Cnocob y3HATb 06 UX CBOMCTBOX — MCCAEAO-
BATb AVMHWM MOTAOLLEHMS B MX cnekTpe. CeeT
AOAEKMX 3BE3A M TAACKTUK B OCHOBHOM MPOXO0-
AUT CKBO3b OBOAQKQ, HO HEKOTOPbLIE BOAHbI
MOTAOLWLAOTCS, COOBLWAsT TAKMM OBPA30M
O CBOMCTBAX OOAQKOB.

EcAn B cnektpe 3Be3Abl OBHAPYIKMBAKOTCS
AVIHAM MOTAOLLEHUSI, 3HOYUT, MEXAY HUMMU Ae-
XKXUT OBACQKO. PaccCTosiHMe A0 3BE3Abl AQeT
BEPXHUM MPEAEA PACCTOSIHUS A0 OBOAQKA.
OTCyTCTBME XK€ MOTAOLWEHUS AQET HUMKHUM
npeaen PAccTosiHMSl. Pasymeetcsl, BAVSIHWE
npPOoYMX GAKTOPOB (MOrPELIHOCTL ONpeAene-
HUS1 POCCTOSIHUM AO 3BE3A,; OTCYTCTBME B OOAC-
KE DAEMEHTOB, AQIOLLIX OBHAPY)KUMbIE AUHUM
MOTAOLLEHUS], N BAVISIHAE MOTAOLLEHNS BELLLECT-
BOM CQAMMUX 3BE3A) AOAKHO ObITb MICKAKOYEHO.

HauAydlimne pesyAbTaTbl ACHOT U3MEPEHMS
Mo AVHUSIM HEUTPAABHOIO KUCAOPOAC U MOHW-
30BAHHOM CEPbI, AEXKALLUM B YABTPADUOAETO-
BOW 4ACTM CRneKkTpa. HabAoAQTb UX MOXHO
AVWb 30 MPEAEAOM 3eMHOM aTMocdepsl,
HONpUMEP, C MOMOLLBIO KOCMUYECKOTO TeAe-
CKOMA «XaB6A» AU CNYTHUKA FUSE. YAOGHbBIMU
MCTOYHMKAMM CBETA AASI OMPEAEAEHNST PAC-
CTOSIHUM AO BBICOKOCKOPOCTHbIX OOACIKOB CAY-
KAT NepeMeHHble 3Be3abl TMna RR Auvpbl
1 3BE3Abl FOAYOOWM YACTU FOPU3OHTAABHOM BET-
BM (HO Amarpamme lepuwnpyHra-Paccenaq).
VIX MHOTFO, PACCTOSIHUSI AO HUX U3MEPSIKOTCS
BECbMAO TOYHO, U AMLLb HEMHOTME UX CMeKT-

3BESAA B

3BE3AA Al

100 km/c

HAMBOABLLYIO TPYAHOCTb
NPV N3y4eHnn BbICTPbIX OBAC-
KOB MPEACTABASIIOT 3Mepe-
HUSI PACCTOSIHUM AO HUX. Ham-
AYHLLNM M3 UMEIOLLIMXCS
CNOCOOOB SIBASIETCSI KOCBEH-
HbIM 1 BECbMA MPUBANINTEND-
HbIM. POCCMOTPVM BbICOKO-
CKOPOCTHOE OBACQKO,
HOXOASILLIEECS MEXKAY 3BE3-
AOMU A 1 B, 1 Bonee meaneH-
HOE OBAAKO, AEXKALLEE MEXK-
AY HOMW 1 3B€3A0M B.

HABAIOAAEMBI CMEKTP 3BE3ABI A

BAN3KOE OBAAKO

10 km/c

MOMNEPEYHOE CEYEHME (He B MacLuTtabe)

HVC
,_ (20 000 cBeTOBbIX AET)

+

3BE3AA B
+ (5000 cBeToBbIX AST)

3BE3AA A
(30 000 cBeTOBbIX AST)

| BAMSKOE OBAAKO
(100 cBeToBbIX AET)

BNA C 3EMAU

HABAIOAAEMBIN CMEKTP 3BE3AbI B

VS

PAAbHbIE AVHUW MEePEKPbIBAKOTCS C ANUHNSIMA

-1
OBOACQKOB. A AASl M3MEPEHUST COAEPIKAHMS HVC BAM3KOE OBAAKO BAM3KOE OBAAKO
TSDKEAbIX DAEMEHTOB B OOACIKE AyYLLE UCMOAb- L L L L L L
T T T T T T
30BATb AKTMBHbIE FTAAQKTUKM, HONPUMEP KBA3A-
—-100 0 100 —100 0 100

Pbl: B UX CMNEKTPE MHOIO YABTPADUOAETOBOrO
M3AYYEHMST M1 MOAO AVHIA MOTAOLLLEHMSI.

3BE3AQ AW TAACKTUKO MOXKET MPOCBEYMBATD
6onee OAHOrO OBAAKA. HO BCe OBAQKO ABU-
XKYTCSI C PA3HbIMU CKOPOCTSIMU, MO3TOMY
BCAeACTBME addeKkTa AONAEPA OHKM NOTAOLLO-
IOT U3AYHEHNE HO HECKOABKO PA3AUHCIOLLMXCS
AAVHOX BOAH. AAST M3YYEHMsI MO OTAEABHOCTU
TAKMX OBACQKOB TPEBYIOTCS CNeKTpOMETPbI
C BbICOKUM pA3peELLEHNEM, A 3HAYUT, BOAbLLVE
TEAECKOTNbI.

CKOPOCTb (km/c) AN AAVIHA BOAHBI

MO HAAHAIO ABYX AVHIA
MOTN\OLLEEHWSI B cnekTpe 3Be3abl A
QCTPOHOMbI AEACIOT BbIBOA O
MPWUCYTCTBUM ABYX OOAQKOB. AAUHbI
BOAH STUX AVHUIA PABANYTIOTCS U3-3Q
PA3ANYMST CKOPOCTEN OBACKOB.

CKOPOCTb (km/c) AN AAVIHA BOAHBI

B CIMEKTPE 3BE3AbI B HaBAlOp0ETCS
TOABKO OAHQO AVHMSI MOTAOLLLEHMS],
3HOAYUT, OHA AOAXKHA HOXOAMTBLCS!
BAMKE BbICOKOCKOPOCTHOrO OBAAKA.
Takm 06pPA30OM, ABE 3BE3AbI,
PACCTOSIHMS AO KOTOPbIX MOTYT BbITb
onpeAeAeHbl HE3ABUCUMO, 30ACIOT
BEPXHUM N HVXKHUI NPEAEAbI
PACCTOSIHUS AO BTOrO OBAQKA.
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ACTPOHOMMS

M €ro KOJUIETU U3 BUCKOHCUHCKOIO YHH-
BepcuTeTra. Kakosa 661 HU 6bUTA CHITA, OTO-
pBasmas [ToTok or Manoro MarejuiaHoBa
O6mnaxa, oHa ero yckopwuia. Criaa CornpoTH-
BJICHUS HE MOIYIA YCKOPHTb I'a3, 3TO CIIOCO0-
Ha CIE/IATh TOJILKO NPWIMBHAA CWIA. FITaK,
OTKPBITHE IPYIIIHLJIIO OTBETH/IO HA BOIIPOC
O IPOUCXOKACHUM MareyaHosa IToToka.
OIHAKO U CHJIA COIPOTUBJICHUS IPOSIB-
jster cebs. CryrHUK FUSE OOHApYKHI
BBICOKOMOHHU3UPOBAHHBIN KUCJIOPO, CBSI-
3aHHBIN ¢ MaresutaHoBbIM [TOTOKOM, a4 3TO
YKa3bIBACT HA TO, YTO OH OKPY>KEH I'Opsi-
4UM ra3oM. CIe0BATEIbHO, FIAKTHYC-
CKas1 KOPOHA IIPOCTUPACTCS TOPA3ZO 1AIb-
e, yeM npegnosnaran Cuuruep, — He Ha
TBICAYHU, A HA COTHH ThICAY CBCTOBBIX JICT.
TIIOTHOCTD 3TOM KOPOHBI HEJOCTATOYHA,
4TOOBI CPBIBATH I'a3 € Mare/u1aHoBbIx O6-
JIAKOB, HO IIOCJIC OTPBIBA 434 IPUWIUBHOI
CWJIOU TPEHUE O KOPOHY 3aAMEMJIACT €T,
3aCTABIAA ME/JICHHO 114/1aTh B [aIaKTHKY.
ITogO6HBIM O6PA30M I'MIIOTE3d O TEMHOM
BECLIECTBE XOTA U HE OObACHACT IIPUPOADL
KOMIUICKCOB A 1 C, MOXET <«BIIMCATBCS»
BOOJICE HMIMPOKYIO CXEMy. BIuTIl  OXKH-
JI, 4TO MEXKIAIAKTHYECKUE BBICOKO-
CKOPOCTHBIE 001aKa UMEIOT MACChI OT 10
710 100 mutH. macc ConmHua. OHaKO B COCE/I-
HHX I'PYHIAX TTAKTHK, IOJOOHBIX MeCT-
HOU I'PYIIIE, TAKKE OOJIAKA HE OOHAPYKCHBDI,
XOTA YYBCTBUTCIBHOCTU COBPCMCHHBIX
MPUOOPOB A TOI'O JOCTATOYHO. Kpome
TOr'O, COIVIACHO rMII0Te3¢ bnria, Bupumoe
U3JTy4YEHUE BBICOKOCKOPOCTHBIX OOIAKOB
JIOJDKHO OBITh KpafiHE CJ1a0bIM, OJJHAKO
BO BCEX CJIYYasIX, KOIZIA €rO UCKAIH, OHO 06-
HAPYKMBAJIOCh. Pacuersr
€CJIM BBICOKOCKOPOCTHBIE OO/IaKa OYCHb

IIOKA3bIBAIOT:

JTAJIEKU, TO OHU JOLKHBI OBITH INOO MOIHO-
CTBIO MIOHHU30BAHBL, JINOO OUYCHBb MACCHUBHBHI,
HO HH TO, HU JIPYrO€ HE IOATBEPAKAACTCS
HaOIOACHUAMI. MITaK, BBICOKOCKOPOCTHBIE
0061aKa HE MOTI'YT ObITb THIIOTCTUYCCKUMU
OOJIaKaMH1 TEMHOT'O BEIIECCTBA.

Po6epr bpayH (Robert Braun) us O6cep-
Baropuu [Ipunresno u barnep bapron (But-
ler Burton) ¢ Buncenrom ge Xeriem (Vin-
cent de Heij) uz Jleriena npeanonoxuiy,
4TO Hama [WIaKTMKa MU TyMaHHOCTb
AHZIPOMEIBI  OKPYKCHBI HECKOJIBKUMU
COTHSIMU HEOOJIBIIUX OOJIAKOB, COCTOSI-
LIUX B OCHOBHOM U3 TEMHOI'O BEIICCTBA
Y MIOHH30BAHHOI'O '3 C IIPUMECHIO HEHT-

PanbHOTO BOAOPO/A. MacChl OGIAKOB MO-
I'yT COCTABIATHL Hopsgaxka 10 MIH. mMacc
COJHIIA, U OHU JIOJLKHBI HE TIABATH CKBO3b
MeCTHYIO I'PYIILY, 4 HAXOAUTBCA B IIpE-
Jacinmax IMOJYMHWUIMOHA CBCTOBBIX JICT
OT €€ [VIABHbIX ['UIAKTUK.

MasyioBeposITHO, UTO OOIAKA HEUTPATIb-
HOT'O I'132 Pa36pOCaHbI IO MECTHOI I'PyII-
I1e, HO O6JIAKA APYrOro TUIIA MOT'YT B HEH
IIPUCYTCTBOBATE. 10 ITMHUAM HOHU3OBAH-
HOI'O KUWIOPOAA CIyTHUK FUSE nHamien
BBICOKOCKOPOCTHOE O6IAKO, HE CO/IEPIKA-
1iee HeHTpaibHoro rasa. Toan Tpurnmn (Todd
M. Tripp) u3 [IpUHCTOHCKOI'O YHUBEPCUTE-
T4 OOHAPYKWI IOJOOHbIE O0JIAKA B IPYTHUX
obnacTax BeesneHHO. M3 TAKOro ropsiaero
ra3a MOI'yT COCTOSITB PyKaBa, IPOTSAHYBIIH-
€Csd B MEXKI'AIAKTUYCCKOM IIPOCTPAHCTBE
W BOSHUKAIOIHC TIPU MOACIHPOBAHNN
KPYIIHOMAaCHITa6HOH 3Bo/onnu Beenen-
HOM (cM. OBaH CKaHHANLEKO, [Tatpuk ITtu-
skaH 1 ToM Bpoynxepcr, «<A6ComoTHas Iy C-
TOTA», «B Mupe Hayku», Ne2, 2003). TTostHas
MaCCa BELIECTBA B 3TUX CTPYKTYPAX MOMKET
IIPEBBIIIAT CYMMAPHYIO MACCY BCEX TAIAK-

AONOAHUTEABHAS AUTEPATYPA:

THK, 00pasysl pe3epByap, U3 KOTOPOI'o
Hama [a1akTuKa MOXKET YepnaTh ra3 s
(bOpPMHUPOBAHUA HOBBIX 3BC3/1.
BricokoCKOpOCTHBIE 06J1aKa, OKPYKAIO-
mye MnegHsIi [ TyTb, HAMOMUHAIOT, YTO Mbl
JKMBEM B 3BE3/JHOI CUCTEME, KOTOPAs ITPO-
JIOIDKAET (POPMUPOBATHCS U SBOTIOLIMOHHN-
poBarb. Buauasne Haa layiakryka 6pu1a OK-
PYKEHA MHOKECTBOM MEHBIINX I'UJIAKTUK-
CIIyTHHKOB U OI'POMHBIM KOJIMYECTBOM
rasa. B reueHne HECKOIbKUX MAIINAPAOB
JIeT OHa BOOpaia B €e6s1 OOJIBITMHCTBO
MAJIBIX F'UTAKTHK. OTHOBPEMEHHO [anakT-
K4 BBIOPACKHIBACT '3, OO0 AIIICHHBIH TSHKE-
JIBIMH DJIEMCHTAMM, B CBOEC I'dJIO, 4 BO3MOXK-
HO, U B MEXKTUTAKTUYECKOE [IPOCTPAHCTBO.
B omwkaitmue 10 wipg, jier MiieuHbli
IlyTh HOITIOTHUT €lle OOJIBIIE I'AJIAKTHK-
CITyTHHUKOB, OOpa3ysl 3BE3[JHbIC TOTOKH.
Hamma T'aymakruka JBIDKETC K CTOJIKHOBE-
HHIO C TYMAHHOCTBIO AH/IpoMe/IbL Hensse-
CTHO, KaK O6y/ICT BBIVIICTh MaeyHbii [Tyt
B JJAJIEKOM OY/IYIIIEM, HO MBI 3HAEM, YTO €I'0
(opMUpOBAHUE €ITIE HE 3aBepIICHO. M
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GOSHAHNS

AsHneA AXaButt u Axxosed Kona

N3ydeHne TOHYAMLLIMX MEXAHM3MOB PAOOTHI TOAOBHOTO MO3rd
ACET HOAEXAY HA CO3A0HME BoAee 2OPEKTVBHBIX AEKAPCTB
ANSI AeYEHUSI LLN3OPPEHNI.

CeroyiHs CJIOBO «IU30(ppeHus» (OT rped.
Schizo — pacCIlEIVIATh U phren — AyIia, pac-
CYJIOK) Y MHOI'MX A4CCOLIMMPYETCA C JBYMs
T'POMKHMH UMEHAMU — />KOH Hamt u Axpi-
pea Vetirc. [xon Harm, repoit (ormbma «Hr-
PBL pa3yMa», — MATEMATUYCCKUN ByHJEP-
KHHJI, yIOCTOUBIIHIACA 32 CBOX Pa3padboT-
k1 Ho6enesckoit npemuu. B Mosopoctu
OH 32060JIEBACT TSLKEIBIM HCPBHBIM HCIY-
I'OM, M3-32 KOTOPOI'O PYLIUTCS BCA €TI0 IIPO-
eccruonaIbHAsA Kapbepa 1 BITyCTYIO IIPO-
XOAAT JIydIIME TOJbl JKU3HU. AHIpea
MeitTc — MaThb IATEPBIX JETEl, CTPafaIo-
111251 IETIPECCHEI U TM30(PpEHUET, 6e3Ka-
JIOCTHO YTOITJIA CBOUX MAITBIIICH B BaHHE,
J1a6bI «CITACTH UX OT JIbSBOJIA», U B HACTOS-
11ee BpeMs HAXOIUTCS B TIOPbME.
Hcnibrranusi, BhINIABIIKE HA 10110 Hamma
uVeiTc, B HEKOTOPOM CMBICTIE MOXKHO
CYMTATD TUIIUYHBIMU. [TprMepHO 1% xu-
TEJICU HAIICH IUIAHETHI CTPAIAIOT HIN30-
dpenueH, 1 6ONBIIMHCTBO U3 HUX Ha IIPO-
TSDKCHUM BCEH JKU3HU ITPECIICAYIOT TArYai-
TMC IICUXNYCCKNC HAPYIIICHMSA. Bornmuune
OT 'eHHIbHOro Hama, MHOrHe 60/IbHbIE
JAKE B ACTCTBE OTIMYAIOTCA HU3KUMU
YMCTBCHHBIMH CHOCO6HOCT$IMI/I, a Korjga
MPOSABJIAIOTCA IIEPBbIE CUMITTOMBI 3200J1€-
BaHMA (OOBIMHO B PAHHEM 3PETIOM BO3PAC-
Te), ux [Q cHrKaeTc eme cuibHee. JIumb

OYCHb HCMHOI'MIM YIACTCA YCTPOUTHCA HA
XOPOULIO OIUIAYUBACMYIO PAOOTY, 1 HE 60-
JIe€ IIOJIOBUHBI O032BOJATCA CEMBbAMMU. 15%
OOJIbHBIX MHU30(PPEHUEI 3HAYUTEILHYIO
YACTb KU3HU IIPOBOJAT B IICUXUATPUYC-
CKHX KJIMHUKAX, U eme 15% nonagaioTt
BTIOPbMBI 32 MEJIKHEC IIPABOHAPYLICHUS
1 6PODKHIYECTBO. 60% JKHUBYT B HUIIECTE,
U 5% NMIIEHDI KPBIIIY Ha/l FOJIOBOX. M3-3a
C1260 Pa3BUTOU COLIMAILHON IOJJIECPIKKU
ropaszo 60JIbIIEE YUCIO OOIBHBIX IU30-
(peHUEH CTAHOBATCA XKEPTBAMU IIPECTYII-
JICHUH, Y€M IIPECTYITHUKAMU.

Meky TeM CyLIECTBYIOIIME METO/BI JIE-
YEHUS ITOTO 3260s1€BAHMS MATTOA(PdeEK-
TUBHBL Han6osiee mMUupoKoe IPUMEHEHNE
HAIIUIA CETOJHSA AaHTUIICUXOTHYCCKUE ITPe-
[1apaTbl, HO OHU YCTPAHAIOT CUMIITOMBI
b y 20% 60nbpHbIX. Emie y 2/3 nauen-
TOB 3TH JICKAPCTBA BBI3bIBAIOT YACTUYHOE
0CIA6ICHUE CUMITTOMOB O0JIE3HH, 4 HA CO-
CTOSIHUE OCTAIbHBIX BOOOIIE HE BIIUAIOT.

HepocTraTouHblil apCceHas JICKAPCTBCH-
HBIX CPCICTB — JIMIb OJHO U3 IIPCIIATCT-
BUH Ha ITyTH K 3PPEKTUBHOMY JICYEHUIO
3TOI'O CTPAIIHOIO PACCTPOMCTBA. pyras
IIOMEX4d — HEAICKBATHOCTb HAIIUX IIPE/-
CTaBJICHUN O (PYHKLIMOHUPOBAHUH «IITU30-
(PPEHUUECKOTO» TOJIOBHOIO MO3ra. Kietku
MO3ra (HEUPOHbI) OOMIAIOTCS APYT C PY-

I'OM 324 CYET BBICBOOOXKIEHUA OCOObIX XU~
MUYECKUX BEUIECTB — HEUPOTPAHCMUTTE-
POB, OKa3bIBAIOMINX JIMOO BO30YKAAIOLIEE,
JI60 TOPMO3HOE ACUCTBUE HA UMITY/IbCA-
LIMIO IPYI'UX HEMPOHOB. CO3/1aBas «T€OPUH
MM30(PEHUN>, YICHDIE B TEYCHUE JOJITUX
JIECATUIETHI YIIOPHO TOBOPU/IN JIMIIb 06
OJHOM IIPUYACTHOM K HEM HEMPOTPAHC-
murrepe — godamune. ¥ TONIbKO B IOCIE/ -
HHE I'OJbl CTAJIO ACHO, YTO PA3BUTHE 6O-
JIE3HU CBA33aHO HE C HAPYLIEHUEM YPOBHS
JoaMKHa B MO3I'E, 4 C KAKUMU-TO HHBIMHU
aHoMauAMu. ITogozpenue nauno Ha Jedu-
LIUT IPYIrOr'O HEUPOTPAHCMHUTTEPA — IIIy-
TamaTa. CErofHsa UCCIEAOBATEIN TBEPAO
YOCIKACHBI B TOM, UTO B IIATOI'C€HE3 MIU30-
(ppeHUM BOBICYEHBI IPAKTUYECKU BCE OT-
JIEJIBI TOJIOBHOI'O MO3I'd K YTO BKHCHIITYIO
pOJIb B 3TOM IIPOLIECCE UI'PACT HU3KUHI
YPOBEHD ITIyTaMaTa B CAMBIX Pa3HBIX €O
o6nactsx. Tereps I[V1aBHbIE YCHIMA HAIIPA-
BJICHBI HA IIOMUCK IIPEIIAPATOB, CIOCOOHBIX
YCTPaHUTD JE(PULTUAT 3TOTO HEUPOTPAHC-
MUTTEPA B MO3IOBOM TKAHH.

MHOroAuKkass CUMNTOMOTUKA

I pa3paboTku 6051ee 3PPEKTUBHBIX ME-
TOZOB JICYEHU MU30(PPEHUU YIECHBIM HE-
06XOTMMO MTOHSITh, KAK BOZHUKACT 3260J1C-
BAHUC, U Y4CCTh BECh CIICKTP COITPOBOXK- )
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OCOoBEeHHO OMACHbI MMMNEPATUBHBIE TAAAIOLIMHALMN, MO KOTOPbIX
«TOAOC» BEAUT HEAOBEKY MPUYNHUTL BPEeA cebe AU APYTM AFOASIM.
[TOCKOABKY COMPOTUBASITECST TOKMM MPUKO3OM O4YEHb TOYAHO, OHU
MOTYT TOAKHYTb ©OABHOrO HO HOCUAME.,

JIAIOIIUX €I0 CUMIITOMOB. COBPEMEHHBIC
[ICUXUATPBI IOAPA3AC/IAIOT IIPHU3HAKH 11~
30(DPEHUM HA TPU IVIABHbBIE KATETOPHH: I1O-
3UTUBHBIC, HEI'ATUBHBIC M KOTHUTUBHBIE.
ITO3UTUBHBIC CUMIITOMBI BKIIOYAIOT OILy-
LIEHUS, BBIXOJAIIUE 34 PAMKU «<HOPMAJIb-
HOT'O» YEJIOBEYECKOT'O OIIbITA; HETATUBHBIE,
HAIIPOTUB, CBUICTEIBLCTBYIOT O HEKOI «HE-
IOTHOLIEHHOCTH» YyBCTB U IIEPEKUBAHUI,
4 KOTHUTHUBHBIE — 00 YXYALIEHUU CIIOCO0-
HOCTH IIOJICPKAHISA CBA3HOI'O PAa3rOBOPA,
KOHLICHTPALIMY BHUMAHMA 1 A6CTPAKTHBIX
paccyxaeHuin.

Boobpaxenue psgoBoro 4eyioBeKa nopa-
JKAIOT NO3UTUBHBIC CUMIITOMBI IIU30(pe-
HHUU — BO3OYK/IEHHE OOJIBHBIX, Opest IIpe-
CJICOBAHUSA, CIYXOBBIC TJUIIOLUHALIAN
(06BIMHO B (POPME TAMHCTBEHHBIX I'OJIO-
€OB). OCOGEHHO ONIACHBI UMIIEPATHUBHBIC
TJUTIOLIMHAITUH, TIPH KOTOPBIX «['OJIOC» BE-
JIAT YEJIOBEKY IPUYUHUTD BPeJ cebe Win
JPYruM OAM. TTOCKOIBKY COIIPOTHBIIATD-
CS1TAKHM [IPUKA3AM OUEHB TPYJHO, OHH MO-
I'yT TOJKHYTb 60IbHOIO Ha HACKIINE.

HeratupHbpIC CHMIITOMBI HOCAT MEHEE
JPAaMaTHYCCKUI XapaKTeP, HO )KU3Hb CBO-
UM OKEPTBAM OHU OTPABILIOT HUYYTh
He MeHbIIe. HeratmBHast CHMITTOMATHKA 34~
OOJIEBAHUA HEPEAKO BKIIOYACT AyTHU3M
(yrpara uHTEpEeCa K APYIUM JIOAAM), CIyIa-
JKCHHOCTb  a(P(PEKTUBHBIX IPOSBICHUIN
(3aCTHIBIIASA IPHUMACA BEKIMBOCTHA HAJIUIIC),

OB3OP: LLUM3ODPEHIS

XAOTUYHOCTh ACCOUUAINI  (AJIOTUYHOE
IIEPECKAKUBAHUE C OHOM MBICIH HA JIPY-
I'yIO BO BPEMs PA3roBOPA) U APYIrUe pac-
crporcTBa. Cpeii NPOYNX CUMIITOMOB IIH-
30(ppEHUH MOKHO OTMETHTD TPYLHOCTH
B HAIKUBAHUY B3aUMOOTHOLIEHUI C APY-
I'MMU JIIO/IbMU, OOETHEHHOCTh PEYU U 3a-
MEUICHHOCTD JIBHPKCHUIL. ATTATHS OOJIBHO-
'O 1 €0 OE3PA3INYUE K OKPYKEHUIO HEPE/I-
KO BBI3BIBAIOT TPCHHUA C JOMOYAALIAMU,
OOBIMHO IIPUHUMAIOIIUMU 3TH IPOSBIIE-
HUs 60JIE3HU 32 OECIIPOOYIHYIO JICH.
Korza 601bHbIM IM30(PEHUEN TTPEIA-
ralOT BBIIOJIHUTD TECTBL, IPEHA3HAUYCH-
HBIE JIA1 BBIABJICHUA MO3TOBBIX [IOBPEXK/IE-
HUM, PE3Y/IBIAThI UX YCHUINUHM HENTPEJIOKHO
CBUJCTEIbCTBYIOT O IUPOKOMACIITAOHBIX
MO3BI'OBBIX JUCHYyHKIMAX. Hapymenns 3a-
TPAruBaIOT MPAKTUYCCKU BCE ACIHEKTBI
(PYHKLIMOHHUPOBAHUA MO3I'd — OT (PyHJa-
MEHTAIbHBIX CEHCOPHBIX IIPOLIECCOB JO
HauOO0JIEEC CJIOKHBIX (POPM MBICIUTE/Ib-
HOMU JesATeIbHOCTU. OTMEYAETCI U CHJIb-
HOE YXyZALIEHHUE CIOCOOHOCTU K KOHCOIH-
JIALIMY HOBBIX CJICJOB ITAMSATH WM K PELIC-
HHUIO CJIOKHBIX 32/1a4. MHOTHE IIOXO
CIPABJIAIOTCA C PELIEHUEM 3JIEMEHTAPHbBIX
IIOBCEHEBHBIX ITPO6IeM (HalIpuMep, HE
3HAIOT, YTO JIEJIATh, KOIJAa BO BCCH KBAPTH-
PE HEOKUAHHO IACHET CBET). D14 6€CIIo-
MOUTHOCTbD JIEJIAET OOJIBIIUHCTBO OOJIbHBIX
MM30(PPEHUEH HECIIOCOOHBIMHU K CAMO-

o AOATO€ BPEMS y4EHbIE CBSI3bIBAAV BOZHUKHOBEHME LLUNM3ODPEHNN C HOPYLLEHUSIMU
B TeX OTAEAAX FOAOBHOINo Mo3ra, rae nepeapady HepBHbIX CUTHAAOB OnocpeAyet

HENPOTPAHCMUTTEP AODAMUH.

o Pe3yAbTATh MOCAEAHUX UCCAEAOBAHUIA 3ACTOBASIOT YYEHbIX OTBOAUTb FACBHYIO
POAb B PABUTUN LLN3OPPEHMN ARYFOMY HEMPOTPAHCMUTTEPY — IAYTAMATY. Tenepb
KAVMHNYECKNE MPOSIBAEHNST GOAE3HI CBSI3bIBAKOTCS C HAPYLLIEHUSIMM TAYTAMOTHBIX

CnCTemM Moa3ra.

e HoBOE MOHMMAHME NPUPOABI LLIN3ODPEHNN CTUMYAUPOBAAO PA3PABOTKY HOBOTO

MOKOAEHUS AeKAPCTB AN AeHEHUS HEAYTA.

CTOSATEIIBHOMY CYIIECTBOBAHHUIO. TaKUM
06pa3oM, 3260JIEBAHUE JIUIIAET CBOUX
JKCPTB IJIABHBIX KAYCCTB, H€O6XO,HI/IMI)IX
panjscs HOpMZIJIbHOfI JKU3HU B COBPCMCHHOM
OOBIICCTBE: MHAUBU/TY ATTBHOCTH, COIAAITb-
HBbIX HABBIKOB 1 CMCKAJIKU.

AodammnHoBas Teopus
VyeHble HA49aIH CBA3bIBATH IMU30(DPEHUIO
¢ 1opamMuHOM B 1950-€ 1T, KOr71a OhUIO 06-
HAPYKEHO, YTO C TO3UTUBHBIMU CUMITTOMA-
MM 60JIE3HU MOYKHO OOPOTHCS C HOMOIIIBIO
JIEKAPCTB M3 KI1ACCa (PEHOTUA3HUHOB. [1a/b-
HEHNIIME UCCIIE/IOBAHUS TTOKA3AIH, YTO (pe-
HOTHUA3UHBI IOAAB/IAIOT (PYHKLIHOHUPOBA-
HHE OCOO0I'0 THUIIA MOJIEKYJI — 10(PAMHUHO-
BbIX DZ2-peLenTopoB, HAXOAAIIUXCA Ha
MOBEPXHOCTH HEKOTOPBIX HEPBHBIX KIICTOK
U TIEpEAoNX JT0PAMUHOBBIE CUTHAJIB
BHYTPb HEUPOHOB. C APYro CTOPOHBD,
UCCICOBAHMS, IIPOBEICHHBIC JIAyPEATOM
Ho6enesckoit npemun ApsunoM Kapicco-
HOoM (Arvid Karlsson), mokazanu, 9ro amde-
TAMUH (BBI3bIBAIOIINI y HAPKOMAHOB 6pest
U TUIOLMHALMU) CTUMYJIMPYET BBICBO-
ooxaeHue 10paMUHA B TOJIOBHOM MO3IE.
Brarogapsi 3TUM OTKPBITHAM M 6611 C(POP-
MYJIMPOBAHA «JO(PAMUHOBAS TECOPUS IIIH30-
(peHum>: 60/BIIASL YACTb CUMIITOMOB 60-
JIE3HM OOYCJIOB/IEHA YPE3MEPHBIM BLICBOOO-
JKIEHUEM JO(DaMUHA B BAXKHEHIINX OTAEIAX
MO3ra — JIMMOHUYECKOM cUCTeME (TIPE/IIOIO-
SKUTEJIBHO BEAIOMICH AMOIHSIMU) HJIOO-
HBIX JIOJIIX KOPBI (IIPMHUMAIOIIMX Y9aCTHE
B MBICJTUTEIBbHOM JICATCIIBHOCTH).

3a npouegmme 40 J1eT BbIABUINMCH CHJIb-
HbIE M C1a6ble CTOPOHBI MPEIOKEHHON
TEOPHUU. BO MHOTHX CJIy4asix OHA ITOIIPOCTY
He padotaia. IIpexze Bcero nperaparsl oe-
HOTHA3UHOBOIO P HE YITyUIIIAIA COCTOS-
HUA MTAIUEHTOB C MEVICHHBIM, IIOCTETICH-
HBIM YCYI'YOJIEHHUEM CHMIITOMOB, 4 TAKKE
TEX, Y KOI'O HETATUBHBIC CUMITTOMBI 3aTCHS-
JIA TIO3UTUBHBIC. DTHU JIIOA OT/INYA/INCh
3AMKHYTBIM XaPaKTEPOM U I'OZIAMU BEJIU 33~
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TBOPHUYECKUE 06pa3 *KU3HU. FIX yMCTBEH-
HBIE CIIOCOOHOCTU HAXOJWIHUCH HA HU3KOM
YPOBHE 1 HE /Ty YLIA/TUCD JKE IO, BIIUSHU-
€M IIPHEMA JIYYIINX IIPEIAPATOB.

DU (PAKTHI 32CTABUIN HEKOTOPBIX UC-
CJIEJOBATENIEH YCOMHUTBCA B HAYYHOM
TOYHOCTH JO(PaMHUHOBOM T€OpHH. COrvIac-
HO O,HHOﬁ M3 HOBBIX THIIOTE3, HCTATUBHbIC
W IIO3UTHUBHBIC CHMIITOMBI BO3HHKAIOT
BCJIE/ICTBUE TTIOHMKEHHOI'O YPOBHS J10(ha-
MHHA B OJHHUX OTAC/IaX I'OJIOBHOI'O MO3ra
(HaIpUMep, BJIOOHBIX JIOJISIX) U €O ITOBbI-
LIEHHOI'O COAEPXKAHMUA B IPYIUX (HAIIPH-
Mep, B IMMOUYECKUX CTPYKTYpax). IToc-
KOJIBKY I0(paMHUHOBBIC PELICITOPHI B J100-
HBIX JIONAX OTHOCATCA KTUIy D1 (ane D2),
YUEHBIC HAYA/IN TIOUCK JIEKAPCTB (IO CUX
TIOP, K COKATIEHUIO, 6E€3yCIENTHbIN), CTH-
MYJIMPYIOIIUX peLenTopbl.D ] 1 6JI0KUPY-
1o1mux D2,

B konH1ie 1980-X I'T. CTas10 SICHO, YTO KO-
3aIUH (KJI034PHIT) BbI3bIBACT OLICIIEHEHHE
U IIpodunc OO0YHBIC HCBPOJIOTUYCCKHC
a(pdeKThl ropasno pexe, uem, Harpumep,
XJIOPIIPOMA3HH (TOPA3KH) WM T'AI0IEPH-
J1OJ1 (TTI0IT), U HAMHOTO 3(D(DEKTUBHEE OC-
JIAGJIAET IO3UTHUBHYIO U HET'ATHBHYIO CUM-
MTOMATUKY IN30(DPEHUN. XOTS KIOZAIUH
yraeraer JO(haMHUHOBbIC PELICITOPBI HE TAK
CUWJIBHO, KAK CTAPBIC JICKAPCTBEHHBIC CPE/I-
CTBA, OH HAMHOT'O OOJIBITIC BIIUSICT HA AKTHB-
HOCTb IDYTUX HEHPOTPAHCMUTTEPOB. DTH
(PaKTbI HABEJIN YYCHBIX HA MBIC/Ib, YTO B BO3-
HMKHOBCHHUU IMHM30(PPEHUH IIOMUMO 10(Da-
MMHA IPUHUMAIOT YIACTUE U HEKOTOPbIE
JPyrve HEMPOTPAHCMUTTEPBL.

Teopuu, OTBOAAIIME KITIOUEBYIO POJIb 10-
(baMUHY, BBI3BIBAIOT BO3PAKECHUSA U I10 Psi-
JIy Ipyrux npuyauH. Hapyienuem 6aianca
J10paMHHA B TOJIOBHOM MO3I'€ HEJIB35 OOb-
SACHHUTD, IOUCMY Y OTHUX OObHBIX JICUC-
HHUC ITPUBOJUT K IIOJTHOMY HCYC3HOBCHUIO
CUMIITOMOB IIU30(PPEHNY, A Y IPYTHUX CO-
CTOSIHHE HE MCHSICTCS. DTH KOHIICIII U HE
JIAIOT U OTBETA HA BOIIPOC, IIOYEMY JICKAP-
CTBA ropas/io 3pHEKTUBHEE CHUMAIOT [10-
SHUTHUBHBIC, YEM HCT'ATHUBHBIC NI KOT'HH-
THUBHbBIC CHUMITTOMBI 60JIe3HU. TaKuM 0Opa-
30M, HECMOTPsI Ha JIOJITUC JCCATUICTUS
HAIPSLKEHHOM PaOOThL, IIPHUBEPIKEHIIBI JIO-
(HPaMHUHOBOH TEOPUM TOIYYTCS HA OZTHOM
MECTC: BbIABJICHHbBIC UMH MO,HI/ICpI/IKaI_H/II/I
(pepMEHTOB, OTBETCTBEHHBIX 34 BBIPAOOT-
Ky O(DaMHHA, ¥ CBA3BIBAIOIINUX E€I'0 PELICTI-

Bocnpuatne otaeAbHbIX GPArMEHTOB KAIK COCTOBHbIX YHOCTEN LIEAOTO N30BPAYKEHMS
MPEACTABASIET AAST OOABHbBIX LLM3ODPEHNEN HEMOCUABHYIO 30AQ4Y. [ASIAS HO «PA30-
PBAHHBIE» U3OBPAKEHUS MPEAMETA (BBEPXY), 3A0POBbIE AOAM BBICTPO MAEHTUOULIMPY-
IOT MO HYM CAM MPEAMET. BOAbHbIE LLIM30DPEHNEN AEAQIOT 3TO FOPA3AO0 MEAAEHHEE.

TOPOB, SIBHO HEZIOCTATOYHBI J/IS TOTO, YTO-
ObI OOYCIOBUTD BCE MHOI'OOOPA3UE CUM-
IITOMOB MIU30(PPEHUM.

«AHreAbCKas MblAb» U TAYTAOMOT

Kakue e Jpyrue XUMHYECKUE (PAKTOPbI
MO3I'd MOT'YT OIIPEAEIATD PA3BUTHE IIU30-
dpennn? OTBeT Ha BOIPOC YYEHBIM IO/~
ckazan pennuwmann (PLI) — npenapar,
HOIY/IAPHBIN Cped HAPKOMAHOB O] Ha-
3BAHMEM «aHI'CJIbCKAs IIbUIb>. B oTiinune
oT aM(peTaMrHa, UMATUPYIOLIETO JIMIIb

OBb ABTOPAX:

IMO3UTUBHYIO CUMITTOMATUKY IHU30(ppe-
nuu, G BbI3bIBACT 3(PPEKTDL, BRIIIOYAIO-
IIHE BECh CIIEKTP KIMHUYCCKUX MPOSB-
JICHU OOJIE3HM: €€ HEr'aTHUBHBIC, KOI-
HUTHBHBIC, 43444CTyI0 U IIO3UTHUBHBIC
CUMIITOMBL. OHU BO3HUKAIOT HE TOJIBKO
y3aKopeHenbix rnorpeoureneit Pl Ho
1y UCIIBITYEMBIX-JOOPOBOJIBLIEB, KOTO-
peiM @I wim KetaMuH (AHECTETHK CO
CXOJHBIM JCHCTBUEM) JAIOTCA B HU3KHUX
J1034X B XOJI€ [IPOBEPKU TEPAIICBTUYECKOM
3((PEKTUBHOCTH JIEKAPCTB. >

AsHueA Axasutt (Daniel C. Javitt) n Axosed Kona (Joseph T. Coyle) 3aHMMatoTcs
M3yHEeHNEM LUM3ODPEHUN YIKE AOATUE TOABL. AXKIBUTT — AUPEKTOP MMPOorpamMMbl Mo n3y-
YEHUIO KOTHUTKBHbBIX M HEMPOBUOAOTMYECKMX ACMEKTOB LWM30dDPEHUM B IHCTUTYTE NCK-
XNATPUYECKMX MCCAeA0BAHM HataHa KaarHa (Nathan Kline) B . OpuHaxx6epr (wrat
Hbto-Mopk) 1 npodeccop neuxmarpum 8 LLikore MeanLMHBI Ny Hblo-MlopKckoM yHK-
Bepcurete. Kona — npodeccop NCUXMaTpmm 1 HEMPOBUOAOTM B [APBAPACKOM MeAn-
LIMHCKOW LLKOAE U TAQBHBIN PEAQKTOPR XXYPHAAA Archives of General Psychiatry.
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HEHPOGHONOTHA

MO3I BOAbHOTIO LUM3ODPEHUEN

LLIM3ODPEHNSI conpoBOXAQETCS HOPYLLEHNEM QYHKLMIA MHO-  MUTTEPA AOPAMMHA B MO3roBOM TKOHW. OAHAKO MOCAEAHME
FTOYUMCAEHHBIX OTAEAOB TOAOBHOTO MO3ra (BHW3Y MOKOA3OHbI  MCCASAOBOHMUS MOKA3AAM, HTO HEOOLIYOMHO LUMPOKUM CNEKTD
AVILLb HEKOTOPbIE 13 HMX). AOATUE TOAbI YHEHBIE BUASAU TACB-  LLM3OPPEHNHECKOW CUMMATOMOTUKA MOXET OOBSICHSITLCS Ae-
HYIO MPUYMHY HEAYTrd B HOPYLUEHNN BAAQHCA HEVPOTPAHC-  QULIMTOM APYTOrO HEMPOTPOHCMUTTEPA — IAYTAMATA.

BA3AAbHbIE TAHTAUN

Y4aCTBYIOT B KOOPANHALIMN OTBEYAET 3a BOCMPUSITUE 3BYKOB 1 MOHUMAHME peydut. Y GOAbHBIX
ABVDKEHNN, GOPMUNPOBAHNN LLIM3OPPEHMNEN YPEe3MEePHAST HEMPOHHAST AKTMBHOCTb B LLIEHTPE peyn
SMOLMIA N NHTErPALN NMOPOXATET CAYXOBbIE TAAAOLMHALLN — MATOAOTMHYECKOE BOCTpUSITUE
CEeHCOpPHOM MHGOPMALMN. MbICAEW, BO3HNKAIOLLWMX B CO3HOHWM, B BUAE TOMHCTBEHHbIX FOAOCOB,
HapyweHne nx GyHKumin MICXOASILLX N3BHE,

CNoco6CTBYET BO3HUKHOBEHNIO
BpeAd U FTAAAOLMHALMN,
(CAULLIKOM CUABHOSI BAOKOAQ
AODAMVHOBbIX PELLENTOPOB

B 6A3AABHBIX FTAHTAMSIX
TPAAVLMOHHBIMUN
QHTUNCUXOTUYECKNMM
AEKAPCTBAMM BbI3bIBAET
NOBOYHbIE MOTOPHbBIE
addeKTbl.)

YyacTeytoT B nepepaboTtke
3pPUTEABHOM MHDOPMALMN,
SIpKMe raAAtoLHALMN
BO3HWKQIOT Y GOABHBIX
wmM3odpeHmnen AOBOALHO
PEeAKO, HO HOPYLLUEHMS
OYHKLMN 3PUTEABHDBIX
AOAEWN MOTYT yXyALLQTb

1X CNOCOBHOCTb

K MHTEpnpeTaumum
CAOXHbIX OBPC30B,
BOCTIPUSITUIO ABVKEHUS!

1 PACMNO3HABAHNIO
BAMOLMIA HO AULIAX

APYTVX AOAEN.

AOBHbIE AOAU
BeaatoT BbICLLVMMM
HOPMAMM MBICAUTEABHOM
AESITEABHOCTUN. HapyLueHus!
QYHKLMM BTUX CTRYKTYP
YXYALLQKOT CMOCOBHOCTH

K MACHVPOBOHWIO AENCTBUN
1 AOTMHHOMY U3AOXKEHWNIO
MbICAEWN.

TMNNOKAMN
OtBevaeT 3a GoOpMNPOBAHNE
namsiTv n oby4venue. Mpwn
WM3odpeHnn GyHKLMM STON
CTPYKTYPbl HOPYLLUEHbI.

AMMBUYECKASI CUCTEMA
Or1BeyaeT 30 opMUPOBAHME
amoumin. HapylweHnem ee GyHKUMIA
MOYHO OBBSICHUTb CUABHOE
BO3BYXAEHME, HEPEAKO
OXBATbIBAKOLLLEE BOABHbIX

LM30hpeHNEN.
PA3HbIE HEMPOTPAHCMMWTTEPbI - OAVUHAKOBBIE 3D ®DEKTbI

ECTb MIPEANOAOXEHMUE, 4TO 136bITOK
AODAMVHO MOXKET BbI3bIBATb CUMMTOMBI,
30 PA3BUTNE KOTOPbIX OTBETCTBEHHDI

6A30AbHBIE TAHIAMUM, O €70 HEAOCTATOK — B OCTAAbHOM
CUMMTOMBI, CBSIBAHHbBIE C AOBHBIMU AOASIMM YACTU KOPbI
KOPBbI. TOYHO TAKME KE CUMMTOMBI, OAHAKO, npeo6aoaceT

MOXKET BbI3bIBATb M HEAOCTATOK TAYTOMATA. TAYTAMAT (BO MHOTWX
OBOACCTSIX KOPbI
AOOAMUH

OTCYTCTBYET).

B AOBHOW KOPE, rae AOGOMUH Bbi3biBAET B BA3AABHBIX TAHTAUSX, rae A0DAMUNH OBbIYHO
BO3OY>XAEHNE HEMPOHOB (BO3AENCTBYS HO UX yrHeTaeT UMMNYAbCALMIO HEMPOHOB (BO3AENCTBYS
D1-peLentopsl), CUTHAAbLI TAYTAMATA YCUAMBOIKOT HA VX D2-peuentopbl), TAyTOMAT 1 AOPAMUH OKA3bIBAKOT
CTMMYyAVPYIOLLEee AencTBre AOPAMUHA. TaKMM MPSIMO MPOTUBOMOAOXKHOE AENCTBUE HO HENPOHHYIO
06Pa30M, HEAOCTATOK TAYTAMATA AOAXKEH BbI3bIBATH QAKTMBHOCTb. TAKMM OBPA30M, HEAOCTATOK IAYTAMATA
TAKOE e OCAQBAEHNE HENPOHHOM AKTMBHOCTU, KOK AONKEH BbI3bIBATb TAKOE K& OCAQBAEHNE HENPOHHOM

1 HEXBATKA AODAMMHA. QAKTUBHOCTW, KOK N36bITOK AODAMMHA.

3 B Mupe Hayku AP 2004

ALFRED T. KAMAJIAN



HERPOBHONOTHY

CxoxcrtBo  Mexay addexramu DI
YU CUMIITOMAMH IIU30(PPEHUU  Y4YECHBIE
BIIEPBBIC MOAMETHIN B 1960-X IT. BbUIO
YCTAHOBJIEHO, YTO Y JIOACH, IPUHUMAIO-
mux OII, 06HAPYKUBAIOTCS TAKHUE K€ HA-
PYIIEHUSA IIPU TOJIKOBAHWHM CMBICJIA T10-
CJIOBHLL, YTO Uy OOJIbHBIX IU30(PPEHUECH.
Eme 60see pasuTebHOE CXOACTBO ObUIO
BBIABJICHO MEJKTy CUMITTOMAMM IIIU30(]pe-
HUH U TTOC/ICACTBUAMU IIPUMCHCHUA KCTA-
muHa. ITocne npuema 3TOro npemnapara
YV 3AOPOBBIX HCIBITYCMbBIX OTMCYAJIOCHh
HAaPYIIEHHE CIIOCOOHOCTEN K A0CTPAKTHO-
MY MBIIVICHUIO, BAIIOMUHAHHNIO HOBOW MH-
(opMaLIUK U YXYALIEHUE KPATKOCPOYHON
naMATy. Kak 1 y 60/1bHBIX IU30(PPEHUCH,
X IBMJKCHUA CTAHOBHU/IMCHh 3aMCJICHHDI-
MM, 4 P€Yb — MEHEE MHOI'OCJIOBHOU 1 60-
Jiee 6eCropaIOYHOMH, yeM nnpexze. IToce
npuema PII 1M KeTaMruHa UCIIBITYEMbIE
HEPEIKO 3aAMBIKAIHCH B ce6€, 4 TO U IIPOCTO
YMOJIKIN. Y 3JOPOBbIX JIIOACH 3TU IIpEIIa-
paTbl JOBOJIBHO PEAKO CIIOCOOCTBOBAIN
<MU30(PPEHUYCCKIM> TALTIOITUHATIHSIM,
OJIHAKO PE3KO YCHUINBAIN UX Y OOJIbHBIX
M30(pPEHUEH.

Crnioco6HOCTh DL M KeTAMHHA BBI3BI-
BATb HIMPOKUI CHEKTP «IIH30(ppeHHYE-
CKHX» CUMIITOMOB ITO3BOJIACT IIPEAIOJIO-
JKUTH, YTO IO BJIMAHHUCM TAKUX ITPCIIA-
paToB B T'OJIOBHOM MO3IY 3J0POBOIO
4EJIOBEKA BO3HUKAIOT BASKHBIC MOJICKYIIAP-
HbIC HAPYLIEHUs, XaPAKTEPHBIC L1 OOJIb-
HBIX mM30o(ppeHuceit. Ha MoJeKysipHoM
YPOBHE OHU YXYALIAIOT JEATEIbBHOCTD CHT -
HAJIbHBIX CUCTEM MO3I'd, IVIABHBIN HEUPO-
TPAHCMUTTED B KOTOPBIX — ITTyTamar. [oBo-
s TOUHEE, OHU OJIOKHUPYIOT OIMH U3 TUIIOB
penenTopos riryramara — NMDA-penenTto-
PBbL, Ur'PAIOIIME HETATUBHYIO POJIb B PA3BH-
THH MO3I'd, [IPOLIECCAX MAMATH U OOyde-
HUSL, A TAKKE HEHPOHAIbHOM ITepepadOTKH
nHdopmanmu. Kpome toro, NMDA-peLern-
TOPBI YYACTBYIOT B PETY/IALIMU BEICBOOOXK-
JeHUA JO(AMUHA, TAK YTO UX 6JIOKA/A BbI-
3BIBACT TAKUC K€ HAPYIICHUA (PYHKIIANI
JI0(PaMUHOBOM CUCTEMBI MO3I'd, OOBIYHO
OOHAPYKUBAEMBIC IIPU  MMU30(MPEHUM.
TaxkuM 06pa3om, C6OEM PpabOTHI ITTyTaMAT-
HBIX NMDA-peenTopoB MOXKHO OOBAC-
HHUTHh KAK HCETATHUBHBIC W KOI'HUTHBHBIC
CUMIITOMBI HIU30(DPEHUU, TAK U «1OPAMU-
HOBBIC AHOMAJIUM», JICKAIINE B OCHOBE €€
TIO3UTHBHBIX CUMIITOMOB.

Kakue xe (pakTopbl MOI'YT BBI3BIBATD
CHIDKECHUE aKTUBHOCTU NMDA-penenTo-
POB, CITOCOOCTBYIONIEE BO3HUKHOBEHUIO
CUMITTOMOB IM30(ppeHnn? TOuHOro OTBE-
T4 HAa BOIIPOC IMOKA HeT. COIVIACHO JJAHHBIM
HEKOTOPBIX HCCIENOBAHUM, Y GOIbHbBIX
MM30(PPEHUEH OTMEYACTC MEHBIICE KO-
JIMYECTBO 3TUX MOJIEKYJIIPHBIX CTPYKTYD,
YEM Y 3J0OPOBBIX JIIO/ICH, XOTs I'€HbL, OTBET-
CTBEHHBIC 32 06pazoBanue NMDA-penen-
TOPOB, HE OOHAPYKUBAIOT Y HUX HUKAKHX
JedeKTOoB. B TakoM cirydae «KOpeHb 371a»
CJIelyeT UCKATh B HAPYLIECHUU BBICBOOOK-
JIEHUS TIyTaMaTa WIK B OOPA30BAHUHU CO-
C€OUHCHUN, IOAAB/AIOIINX AKTUBHOCTb
NMDA-peuenTopoB. MIMeIOTCa JaHHBIE,
MOATBEPKAAIOINE KAKIAYIO M3 IIPEAJIO-
JKEHHBIX I'MIIOTE3. TaK, IOCMEPTHBIC UC-
C1eJOBaHUsA OOJIbHBIX IMU30(PPEHUEIH Bbl-
SABWIN B TKAHAX FOJIOBHOI'O MO3I'd HE TOJIb-
KO ITIOHIDKEHHBIN YPOBEHD INIyTaMaTd, HO U
IOBBIIICHHOE COAEPKAHUC IBYX JPYIHMX
coelMHEHUI (N-aleTIacapTH/IIIyTa-
MaTa ¥ KHHYPEHOBOI KMCJIOTHI ), YTHETAIO-

MMUX AKTUBHOCTb NMDA-penenTopos.
Kpome Toro, B KpOBH OKA3aJICS TIOBBILICH-
HBIM YPOBEHb AMUHOKUCIOTBI TOMOLICTE-
uHa, Giokupylomeid NMDA-peLnenTopsl B
mogre. TakuM 06pa3oM, pa3BUTHE U CUM-
IITOMATHKA IU30(PPEHUM 3ACTABIIAIOT -
MAaTh, YTO B TKAHAX MO3I'd CTPAJAIONINX €10
JIOJEH MOTYT HAKAIUIMBATHCS BELIECTBA,
BBIBOJIAIIME U3 CTPOst NVMDA-perenTopshl.

Hosble TepaneBTnyeckue
BO3MOXXHOCTU

HoBoe noHuMaHue npupo/ibl musodpe-
HHWU U IAHHBIC, ITOJTYYCHHBIC ITPU KCCIICIO-
BAaHUU OOJBHBIX €IO JIIOJICH, MO3BOJISIOT
HaJEeSATbC HA TO, YTO UX COCTOSHHUE MOXK-
HO OyZIeT HaIEKHO KOPPEKTUPOBATD C IIO-
MOMIBIO JIEKAPCTBEHHOM Tepanuu. Kpome
TOT'O, YYCHBIC YCTAHOBWIH, YTO OJWH U3
HauooIee ACHUCTBEHHBIX COBPEMEHHBIX
[IPENAPATOB, KIO3AIINH, CIIOCOOEH yCTPa-
HATB HoBeieHYeckue apdexrel DLy sxu-
BOTHBIX (CTaPbIC AHTHUIICUXOTHYCCKHE JIE-
KapCTBA ITUM JACUCTBUEM HE OO/IAAIOT). )

PASPABOTKA HOBbBIX AEKAPCTB

MNepeyncAeHHble HKe NPenapaThl MPOXOAST B HOCTOSILLLEE BPEMS MEPBbIE 3TAMbI KAVHUYe-
CKMX UCMBITAHUIA HO AFOASIX. B CKOBKAX YKA3AHbI MX PA3PABOTUNKM MAW MDON3BOAUTEAN.

Crmyaatopbl NMDA-peLenTopoB rAyTamMaTa
MPV3BAHLI BOCCTAHOBUTL HOPMAABHbIV YPO-
BEHb HEMPOHHOW AKTUBHOCTW B MO3r€ BOABHBIX
LIN30PPEHNEN.

Mpumepesr: taviumH  (Medifoods), D-cepwH
(Glytech). MpenapaTbl NPEACTOBASIKOT COOOM
MPUPOAHBIE COEAVHEHMS U MPOAQIOTCS B A=
TEKAX; NPOBEPKY MPOXOAUT X TEPANEeBTNYe-
CKas1 9PPEKTUBHOCTb KAK CPEACTB AN ASYE-
HWST LLM3ODPEHNN.

Ctumyasatopbl AMPA-peLenTtopoB raytama-
TG — MOTYT YAYHLLQTb HEKOTOPbBIE ACMEKTbI NMAa-
MSITU U MBICAUTEABHOM AESTEABHOCTN Y BOAb-
HbIX LLN30dPEHMEN.

Mpumep: CX-516 (Cortex Pharmaceuticals)

MoAYASITOPbI peLenTopoB rAyrTamara Tpe-
THEro KAGCCA — MOTYT PETYAUPOBATH BbICBO-
BOXAEHME TAYTAMATA U BOCCTAHOBAMBATH
OAAQHC  MexXAy  OKTMBHOCTEIO  NMDA-
1 AMPA-peLLenToposB.

TMpumep: LY354740 (Eli Lilly)

MHIM6MTOPbI TPAHCMOPTA AULIMHA — MOACBASIIOT
YAQAEHVE TAVILIVHA 13 CUHAMCOB, YBEANYMBOSI
TeM CaMbIM AKTMBHOCTb NVIDA-pELIEenTopOoB.
Mpumep: NPS 1000 (NPS Pharmaceuticals).

CTUMYASTOPbI HUKOTUHOBbIX AAbGDA-7-peLenTo-
POE (PeLenTopoB, AKTVBM3UPYIOLLVX HUKOTUH CY-
rOPETHI) — OKA3bIBAKOT HEMPSIMOE CTUMYAVPYHO-
wee pevnciene Ha NMDA-peLentopsl MO3ra.
BoAbHbIe LL3OPPEHMEN, KAK MPABUAO, MHOTO Ky-
PSIT: BOBMOMHO, HUKOTUH, BO3ASCTBYSTHA AAbO-
7-peLenTopsl, MTOMOTAET VM COCPEAOTOHUTLCS.
Mpumep: DXMB-A (MepNUMHCKOS  LWKOAQ
KoAaopaacKkoro yHuBepcureta).

Ctumyaatopbl AoopamMmHoBbiX D1-peuento-
POE — PA3PABOTAHBI AAST AEYEHUST BOAE3HUN
MAPKMHCOHA, HO, KAK MOAQratoT HEKOTOPbIE
MCCAEAOBATEAU, CMOCOOHBI BOCCTOHOBAMBATL
1 HEAOCTATOK AODAMUHA NPU WnM30PPEeHN
(KAVHNYECKNE NCMBITOHWS 3TOTO UX CBOWCTBO
eLLe He MPOBOAVAMCS).

IMpumep: ABT-431 (Abbot Pharmaceuticals).
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HEHPOGHONOTHA

HoBOE NMOHMMAOHME MPUPOABI LUM3OPPEHMN NMO3BOASIET HOAESITLCSY],
YTO COCTOSIHME BOAbHBLIX MOXHO OYAET HOAEXHO KOPPEKTUOOBATH
C MOMOLLBIO AEKAQPCTBEHHOW TEepannu.

MHOroOG€mAIONIHE PE3YIBIATHI ObUIN IO~
JIY4CHBI M1 B IIPEIBAPUTE/ILHBIX HCIIBITAHU-
SIX HEKOTOPBIX aIr€HTOB, CHOCOOHBIX CTU-
MyJIMPOBATb NMDA-penenTopsl IJTyTaMa-
T4. HOBBIE IaHHbIE HE TOJILKO IOJKPEIIIN
<«IJIyTaMaTHYIO TCOPUIO MH30(DPEHUI», HO
U IIO3BOJIJIA IIPOBECTU AOJITOCPOYHBIE
KIMHAYECKUE UccieoBanms. Ecau nog-
TBEPAUTCS TeparieBTHIeCKasd 3OHEKTHUB-
HOCTb aKTUBATOPOB NMDA-penenTopos,
TO 3TU COCOUHEHUS CTAHYT IIEPBBIM CC-
MEHCTBOM JIEKAPCTB, CIIELIUAJIBHO Pa3pa-
OOTaHHBIM JJIA LIEJICHAIIPABJICHHON 60Pb-
OBl C HCTATUBHBIMU M IIO3UTUBHBIMU CUIM-
ITOMAaMU MU30(DPEHUH.

B HEKOTOPBIX NCCIENOBAHUAX IPUHU-
MaJIM y4aCTUE U AaBTOPBI HACTOAIICH CTa-

ThU. MBI 3AMETHJIN, YTO KOT/[A OOJTbHBIM
MHU30(PPEHNEN, NPHUHUMAIOIIMM CBOH
OOBIYHBIC JICKAPCTBA, JOIIOJIHUTCIIBHO
BBO/IWJIM AMUHOKHCJIOTHI TVIMIUH U D-ce-
PHUH, BBIDAKCHHOCTD KOTHUTUBHBIX 11 HC-
TATUBHBIX CUMIITOMOB CHIKQA/IACH Y HUX
Ha 30—40% (0OTMEYaIOCh U HEKOTOPOE OC-
J1a6JIECHUE TIO3UTUBHBIX CHUMIITOMOB).
CXopHOE JEUCTBUE OKA3bIBAI U IIPUEM
C-LIUKJIOCEPUHA — MIPENApaTa, TPAAULIU-
OHHO HCIIOJIb3YEMOT'O JIJIs1 IEYEHUS TyOep-
KyJI€33, HO ClIOCOOHOT'O ¥ B3aUMOJICHCTBO-
BaTb ¢ NMDA-penentopamu. IIpunsas BO
BHMMAHHE 3TU (PAKTDL, HALMOHAIbHBIN
UHCTUTYT IICUXHUYECKOTO 310pOBbs CHIA
PCHII TIPOBCCTHU CIICITUAJIbHBIC KITMHUYC-
CKHE UCIIBITAHUA C—LII/IKJIOCC[)I/IH& U I'JIN-

LLUIM3OPPEHWS 1 OBLLECTBO

LLInzodpeHus, KOTOPOM CEFOAHST CTRAAQIOT 2 MAH. OMEPUKAHLLEB, HOHOCUT OBLLIE-
CTBY KOAOCCQAbHbIM SKOHOMUYECKUN yLep®. MNocKoAbKy GOAE3Hb BO3HUKAET
B [POHHEN MOAOAOCTU N MPOAOAKAETCS AO KOHLLA YKM3HM YEAOBEKA, OHO O60PAYN-
BAETCS1 TOHHAMW BOABHNYHBIX AUCTOB 1 MO NpaBy cumtaeTcs B CLUA oaHUM 13 ca-
MbIX AOPOrOCTOSILLIMX HEAYTOB.

BAGroaapst Ae4EHUIO 1 AKTUBHOW COLIMOABHOM MOAAEPIKKE HEKOTOPLIM BOABHBIM
YAQETCS HOAOAUTD MAAO-MOABCKM YAOBAETBOPUTEABHOE CYLLLECTBOBAHME. OAHAKO
BGOABLUMHCTBO MOMAACET B UHYIO CUTYALMIO. AULLb MEHEE TPETU YAQETCS YAEPKATb-
C9 Ha paboTe, MPUYEM MOAOBUHE U3 STOTO YUCAQ — TOABKO BAAroAQPST AKTUBHOM
MOMOLLY BAUSKIX U APY3eN. My>KUrHbI, CTROACIOLLME LWN3OPPEHNEN, KAK MPOBUAO,
He BCTYNatoT B 6paK BOBCE, A 6pAKM, B KOTOPbIE BCTYNAOT BOAbHbIE LUIM3ODPEHVEN
SKEHLLMHbI, O4EHb CKOPO PACNOAQIOTCSI. TAKME BOABHBIE COCTABASIKOT HEMPOMOPLN-
OHOABHO BbICOKYIO AOAIO AMEPUKAHCKNX BE3AOMHbBIX.

Cpeayn BOAbHBIX LWM3ODPEHNEN PACAPOCTPAHEHDBI BPEAHbIE MPUBLIYKK. Boaee
90% KypsiT, a 50% 3A0YNOTPEBATET CAUPTHBIM, MAPUXYAHOM UAM KOKAWUHOM. [prcT-
PACTUE K AAKOTOAIO U HOPKOTUKAM YCYryBASET MCUXOTUYECKNE CUMMTOMBI, YBEAW-
YMBASI X CKAOHHOCTU K HACUAMIO. BE3AOMHOE CYLLIECTBOBAHME 1 HEXBATKA QAAKO-
FTOASl U HOPKOTUKOB TOAKQKOT MHOMMX HA MPOABOHAPYLIEHMS, A B THOPbMAX
HEOBXOAMMOM MEANLIMHCKOW MOMOLL OHU, KAK NPABUAO, MOAYHUTb HE MOTYT.

3Ty NEYAABHYIO CTATUCTUKY MOXHO APOAOMKNTE: 10% BGOABHBIX LUM3ODPEHVEN
KOHYQIOT YKM3Hb CAMOYOUMCTBOM (3TO AQXKE OOAbLLE, YEM MPOLEHT CAMOYOUNL,
CpeAn AIOAEW, CTPOAQIOLLMX BOABLLON aenpeccuen). Ho eCtb M OBHAAEXXMBALO-
LMe CBEAEHUSI: CKAOHHOCTb K CAMOYBUNCTBY U 3A0YMNOTPEBAEHNIO HAOPKOTUKAMM
CHUKAET KAO3AMUH — OHTUMCUXOTUYECKMIA NPENAPAT, BBEAEHHbI B TEPANEBTUYE-
CKYIO MPAKTUKY elle B 1989 . AQAbHENLLNE NCCAEAOBAHMS MOKAKYT, OKA3bIBAIOT AU
NOAOBHOE AENCTBME 1 HOBEWLLME MPENAPAThI.

LIMHA KAKJICKAPCTB IIPOTUB MU30(PPEHUH.
TIpenaparbl OKAa3a/Ix HOJOXKATEIbHOE TE-
PAEeBTUYECKOE JEHCTBUE, OCOOEHHO B CO-
YETAHUU C HOBEHUIIINM ITIOKOJICHUEM ATH-
MUYHBIX AHTHUICUXOTUYECKUX CPEICTB.
TakuM 06pa30M, TTOSIBWIACH HAICKA, YTO
B CKOPOM Oy/IyIIIEM Bpa4uX HAy4aTCs M306a-
B/IITh CBOMX IAIIUEHTOB CPa3y OT BCEX
TPEX PA3HOBUIHOCTEI CUMIITOMOB LIN30-
dpenun.

OJHAKO HU OIUH U3 UCIIBITAHHBIX IIPE-
[IapaTOB IS JICYCHUA MU30(PPEHUN HE
06I2/TACT KAYECTBAMH, CHIOCOOHBIMHU OIT-
paBaaTb €ro CEPUIHOE IPOU3BOACTBO. BOT
IIOYEMY MBI M3y4d€M aJIBICPHATUBHLIC
MOAXO/bI K PEIIEHUIO IIPOGIEMBL MOJIEKY-
JIBL, 3AMEUIAIONINE yIAJICHUE [VIMIIUHA U3
CHHAIICOB I'OJIOBHOI'O MO3Ia (TAKHUE COE/IU-
HEHUsA ITOJIYYWIN HA3BAaHUE HHTHOHUTOPOB
TPAHCIIOPTA IVIUIMHA), IPOJIEBAIOT BPE-
Ms BO3JCHCTBUA IMTUIIMHA Ha NMDA-pe-
LICIITOPBL, 4 CJICAOBATEIBHO, U YBE/IMIHBA-
10T UX CTUMYJIALUIO. I IpUCTATIbHOE BHUMA-
HHE YYCHBIX IIPUBJICKAIOT M 4r€HTBL,
KOTOPBIE HEITOCPEACTBCHHO aKTUBU3UPY-
IOT IJIyTaMaTHBIE PelenTophl THIIa AMPA,
(PYHKLIMOHUPYIOUINE B TECHOM B3aUMO-
nperictsuu ¢ NMDA-penenrtopamu. B kaye-
CTBE BO3MOKHBIX JIEKAPCTB UL JICYCHUS
M30(DPEHUH U3YYAIOTCS TAKKE COCIUHE-
HU, IPEAOTBPALIAIOIIIE B TOJIOBHOM MO3-
r'e pacIiaj] ITIMIMHA WX D-CepUHa.

MacCupOBAHHAS ATAKCO

HO Wn3odppeHnio

JIIO60IBITHBIC JAHHBIC O IPHUPOJE IMIU30-
(bpeHnr ObLIU IIOJIYYEHBI HEJABHO U B Pe-
3YJIBTATC TCHETUYCCKUX HCCIICIOBAHUH.
VYeHsbIe JABHO CIIOPSIT O POJIN HACJIE/ICT-
BEHHOCTH B BOBHUKHOBEHUH ITOI 60JI€3-
HU. Eciii 661 OHA BCELIEIO OIIPE/IE/ISIACh
HACICICTBEHHBIMU (DAKTOPAMU, OJHOAH -
1OBBIH OIM3HEL OOJIBHOTO N30 peHUER
TAKKE JIOJDKCH ObUT CTPAJIATh STUM HEJTY-
TOM — BC/Ib BCC I'CHBI Y UICHTUYHBIX 611 3-
HEIIOB OJJMHAKOBBIE. Ha camoM ke Jierie Be-
POATHOCTb PA3BUTHS MTHU30(DPCHUU Y IPY-
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roro 6iusHena cocrassieT 50%. bonee To-
'O, €CJIM B CEMbE UMEETCsL OOIbHOM MIN30-
(peHue, BEPOATHOCTb PAa3BUTHS OOJIE3-
HH Y €I'0 HNPAMBIX POJCTBEHHHKOB (POJIU-
TEJEH, IeTEN, POAHBIX OPATHEB U CECTEP)
cocraseT Bcero 10% — a sesib 25% reHos
Y TAKUX JIOACH B TOUHOCTU TAKUE K€, KAK
y UX 60JIbHOT'O POJCTBEHHUKA. CTaTHCTH-
K4 CBUJCTEILCTBYET O TOM, UTO XOTS IIPEJI-
PACIONIOKEHHOCTh K IIU30(PPEHUU BO
MHOTI'OM 3d4BUCUT OT FCHETUYCCKUX (DAKTO-
POB, CpeIoBbIE (PAKTOPBI CIIOCOOHBI KK
CTAJIKUBATD YA3BUMBIX JIIOJEHA B Iy4UHY
00JIE3HH, TAK 1 HA0O0POT — 3AIIUIIATH UX.
BHyTpuyTpOo6HBIC HH(EKIINY, HELOCTA-
TOYHOE MUTAHUE, OCJIOKHEHUS BO BPEMS
POIOB U TPABMBI I'OJIOBHOI'O MO3I'd — 3TU
MATOJIOTMYECKUE  COCTOAHUSA  Y4ECHBIE
U PACCMATPHUBAIOT KAK OCHOBHBIC IPUYH-
HBI, CIIOCOOCTBYIOIINE PA3BUTUIO IIHU30-
(dpEHUM Y TEHETHYECKH PEIPACIONIO-
JKCHHBIX K HEU JIIOZICIL.

B nnocsieiHye rofibl UCCIIEIOBATEIAM Y-
JIOCh UICHTU(PUIIUPOBATD HECKOJIBKO I'e-
HOB, OOYCJIOBJIMBAIONINX ITOBBIIICHHYIO
MPEAPACIIONONKEHHOCTD K MU30(DPEHUMU.
JITOGOIIBITHO, UTO OJIMH U3 HUX OTBCYACT 32
cuHTe3 (PEepMEHTA  KATEXOI-O-METUII-
TpaHc(hEPasbl, y4ACTBYIOIIEIO B META60-
smsMe fohaMuHa (HaIIpUMeD, B IOOHBIX
JIOJIAX KOPBL). [eHbl, KOAUPYIOUHE OEIKN
JUCOMHIMH U HEUPETYJINH, BIUAIOT HA KO-
m4ecTBO NMDA-penenTopos B MO3IE€.
DepMeHT, Pa3pylaomun D-CEprH, MO-
JKCT CYHICCTBOBATH B MHOT'OYMCIICHHBIX
dopmax, camast aKTUBHAsA U3 KOTOPBIX O0Y-
CJIOB/IMBACT IIATUKPATHOE YBEIMUYCHUE PH-
CK4 BO3HUKHOBEHUA MU30(ppeHun. Heko-
TOPBIE JIPYI'UE TEHBI MOT'YT OBITH CBA3AHBI
HE C Pa3BUTHEM CAMOM OOJIE3HY, a € HOp-
MUPOBAHHEM XAPAKTEPHBIX LI HEEC IIPH-
3HAKOB. TakuM 06pa3oM, MPEAPACIIONO-
JKEHHOCTD K IMN30(DPEHUU OIIPEACIIACTCS
MHO>KECTBOM I'€HOB. DTO OOCTOSTE/ILCTBO
KaK HEJIb34 JIy4llIe OObACHACT HEBEPOSIT-
HYIO BAPHUAGETIbHOCTb CUMITTOMATHUKH ITTN-
30(ppEHNM: Y OJJHUX JIIOJIEH OHA HanuboIIee
CWIBHO 34TPArUBAECT COCTOSTHUE JO(aMU-
HOBBIX ITyT€H, 4 Y APYIUX — CUCTEMBI Ka-
KHX-TO MHBIX HEHPOTPAHCMHUTTEPOB.

W, nakoHer, ydeHbI€ bITAIOTCA Pa3ra-
JATh IIPUPOY HIM30(PEHUU C IIOMOIIBIO
COBPCMCHHBIX MCTO/IOB U3YUYCHUA ITPU-
JKA3HECHHDBIX U300PAKEHUM MO3I'd U CPAB-

AN BOABHBIX LUIM3OPPEHNEN camble
OBbIYHbIE MPEAMETBI UMEIOT IAYOOKINI
CKPbITbIN CMbICA. OTCIOAQ VX CTPACTb K CO-
BUPAHNIO TA3ETHBIX BbIPE3OK, KAPTUHOK

1 IPOYMX BELLEN, HE MPEACTOBASIKOLLMX
HUKAKOWM LLEHHOCTU AAST ARYTUX AKOAEN.
Kak, Hanpumep, «0B0ou» HO STON CTEHE. ..

HUTEIBHOT'O AaHAIN3A MO3T'd YMEPIINX JIIO-
Jier. Kak mpaBriIo, TOJIOBHOM MO3I 60JIb-
HBIX IMU30(PPEHUECH OTINYACTCSI MEHbBIIIN-
MU pa3MepPaMHU, YEM MO3T 3[J0POBBIX JIIO-
JIEH COOTBETCTBYIOLIETO I1OJIA ¥ BO3PACTA.
HeaBHO 6bII0 YCTAHOBIEHO, YTO HEHPO-
(PHU3NOJIOTMYECKUE HAPYILIEHUA IIPU 11 -
30(ppEHNU HE OTI'PAHUYCHBI JIIITb JIOOHBI-

AONOAHUTEABHAS AUTEPATYPA:

MU OJIAMH KOPBL CXO,I[Hble M3MCHCHUA
BbIAB/IIIOTCA B MHOI'OYHCJICHHBIX OTAC/IaX
T'OJIOBHOT'O MOS3T'd: ITPU BBITIOJTHCHWUH 3414~
HI/II‘/'I7 BBI3bIBAIOIN X AKTHUBALMIO HE TOJIBKO
JIOOHBIX JOJICH, HO U JPYrux obiaacrei
(CBA3aHHBIX, HAIIPUMED, C IEPEPAOOTKONU
CIIyXOBOH U 3pUTEIbHOU HH(POPMALIUN),
BO BCCX 3TUX OTACIAX Y 6OJIbHBIX T30~
dpenuert OTMeuaeTCs AHOMAJILHO BBICO-
KMI1 YPOBEHD AIEKTPHYECKON AKTUBHOCTU.
Camoe, TIOXKAIYH, BAKHOE JOCTHKCHUE
YYEHBIX NOCIECAHUX JICT — IIPU3HAHUE (Pa-
KTa, YTO B MO3T'C HET KAKOM-TMOO OCOOOT
CTPYKTYPBL, OTBETCTBCHHOU 32 PA3BUTUC
mm3ogpeHnun. I1ogo6HO TOMY KaK ITOBEIE-
HHE 3[JOPOBOI'O YEIOBEKA NIPEICTABIACT
COOOM PE3yIBIaT COITIACOBAHHOU ICATEb-
HOCTH BCET'O MO3IA B LIEJIOM, HAPYIICHUE
MOS3I'OBBIX (DYHKIIHH IIPU MHU30(PPEHUN
cefyeT PacCMATPUBATL KAK PE3YIBraT
paccoracoBaHus TOHKUX B3aUMOJEUCT-
BUH MEXKY PA3/IMYHBIMU OT/AEIAMH I'OJIOB-
HOT'O MO3I'4.

OrpomHast BApHaGEIbHOCTb CUMIITOMOB
MM30(PPEHUU CKIOHAET UCCICOBATENCH
K MBICJIH, YTO 6071€3Hb BBI3BIBAIOT CAMBIC
pasHoo6paszubie (pakTopbl. COCTOSIHUE,
JUATHOCTUPYEMOE Bpa4aMH KaK IIM30-
ppeHMs, Ha CAMOM JIEJIE MOXKET OKA3aThCs
CJIOKHBIM KOMIUICKCOM PA3/IMYHBIX 60-
JIE3HEHN C 60siee WIM MEHEE CXOJHBIMHU
cumIrroMmamu. Ho He3aBUCHMMO OT TOTO, Ka-
KM€ HEBPOJIOTMYECCKUE HAPYIICHUSA JICKAT
B OCHOBE TOI'O WJIM MHOTI'O CIy4as MIHU30-
(ppeHUH, ITTABHOH 11EJIBIO YUYCHBIX JJOJDKEH
OCTABATbCA IIOUCK CPEACTB, CIIOCOOHBIX
BOCCTAaHOBUTb HOPMAJILHOE (DYHKIIMOHH-
POBAaHHE MO3I'd KAKAOIO 601bHOTO. M

Recent Advances in the Phencyclidine Model of Schizophrenia. D. C. Javitt and S. R.
Zukinin American Journal of Psychiatry, Vol. 148, No. 10, pages 1301-1308; October 1991.
Efficacy of High-Dose Glycine in the Treatment of Enduring Negative Symptoms of
Schizophrenia. U. Heresco-Levy, D. C. Javitt, M. Ermiloy, C. Mordel, G. Silipo and M.
Lichtenstein in Archives of General Psychiatry, Vol. 56, No. 1, pages 29-36; January 1999.
A Beautiful Mind: The Life of Mathematical Genius and Nobel Laureate John Nash.

Sylvia Nasar. Touchstone Books, 2001.

The Emerging Role of Glutamate in the Pathophysiology and Treatment of
Schizophrenia. D. C. Goff and J. T. Coyle in American Journal of Psychiatry, Vol. 158,

No. 9, pages 1367-1377; September 2001.

Revolution #9. Directed by Tim McCann. Wellspring Media, 2001. VHS and DVD

release, 2003.
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3PELLNTE AOAOXXINTb: YCTOHOBAEHHbIE NOBCOAY RFID-PABINKM CIOCOBHBI COOBLWATH MHOOPMALMIO
O CBOEM OKPYXXEHWN 1, HAMPUMEP, MPEAYNPEXAATL O TOM, YTO B AOME KOHYAETCS XAED.




JOHNER Photonica (photograph)

HHDOPMALHOHHLIE TEXHONOTHA

MOMANbHAR neromaruzaums

Pow YoHT

TEXHOAOI S DAEKTPOHHOM UAEHTUDUKALMM TOTOBA MACIBHO BOWTMA
B MOBCEAHEBHYHO YKN3Hb 1 130ABUTb HOC OT PYTUHbI 1 AUCKOMGOPTA.

TpuaLuaTe JIET HA33], B OAHOM M3 HOME-
poB Scientific American Mapk Baiizep
(Marc Weiser) onucai NepCreKTUBBI TO-
TAJbHOM aBTOMATU3AIUH: MHUHUATIOP-
HbIE KOMIBIOTEPHI, BCTPOEHHBIE BO BCE
OKPY>KAIOIIHE MPEIMETHI U OO'bEIUHEH-
HbIE 6ECIIPOBOJJHBIMU KAHAJIAMU CBS3H,
OyZlyT PEarupoBaTh HA HAILIE IPUCYTCT-
BHE, 3100TUTHCS O HAC U YI'd/IbIBATh HA-
LY JKEJIAHUA 6€3 HAIIETOo aKTUBHOI'O
CeTp
U CTALJUOHAPHBIX YCTPOMNCTB CTAHET

BMECIIATEIbCTBA. MOOUIBHBIX
CJIY>KUTD JIIO/ISIM CTOJIb HE3AMETHO, YTO
Mbl O6yJEM BOCIPHUHHUMATL TOJIBKO peE-
3yJBTATHl €€ JeATEeJIbHOCTU. Barsep
HA3BAJI TAKUE CUCTEMBI «TUXON TEXHO-
JIOTHEN», TIOTOMY 4YTO OHH, B OTJIUYHUC
ot cerogusamuux 1K, ne 6yayr tpebo-
BaTh IOCTOAHHOI'O BHUMAHMA.

C‘-II/ITI)IBaTCJII/I, PaZMCUICHHBIC B CITAJIb-
HE, B BAHHOHM KOMHAaT€, Ha JIECTHHUIIC
U B XOJIOAWIBHHUKE, OYIyT U3BJICKATh UH-
(dopmanmio U3 WAEHTUPUKAITTOHHBIX
MUKPOYHUIIOB, BOIUTBHIX B OJCKIAY HJIH
BCTPOCHHBIX B YIHAKOBKY IIPOJYKTOB,
M IIEPEIABATD €€ 1IEHTPAIIBHOMY JIOMAIII-
HEMy KoMmIibloTepy. Ha ocHOBe cobpaH-
HBIX JAHHBIX OH Oy[eT HPEAIPUHUMATD
COOTBETCTBYIOIINE JCUCTBHUS.

VTpoM, y3HAB, YTO Bbl BCTAIM C I1OCTE-
JIM, KOMITBIOTED BKJIIOUUT KO(EBAPKY.
Korpa BbI BOIIeTE B BAHHYIO, OH OTKPOET
JIYIIT U OTPETYJIUPYET TEMIIEPATYPY BOJIBL.
CITyCKasICh IO JIECTHUIIE, BbI IIOUYBCTBYE-
T€ aPOMAT Pa30rPEBAIOUIUXCSA TOCTOB.

Ecnu 3amHeTe B XOJOAWIBHHUK, IIPO-
rpaMma HAaIIOMHUT, YTO 3aKOHYUJIOCH
MOJIOKO, 4 Y CaIaTd UCTEK CPOK I'OAHO-
CTH U €ro HYyKHO BBIOpOCUTB. CHC-
TEMBI, OCHOBAHHbBIC Ha PaJUOYaCTOT-
HOI uaeHTuuranumn (Radio-Frequency
IDentification, RFID), COCTOAT U3 3JICK-
TPOHHBIX SAPJIBIYKOB (MUKPOCXEM, CO-
JepKANX UICHTU(PUKALUOHHDBIC J1aH-
HBIC, 4 UTHOIJA U APYTYIO NH(POPMALHIO)
U CUMTBIBATENIEH (YCTPOMCTB, KOTOPbIE
ABTOMATUYECKA CYUTBIBAIOT [JAHHBIE
C APJBIYKOB U ICKOJHPYIOT HX).

«OT3BIBYMBBIN» JIOM (KOH(EPEHIT-3aJ1,
oduc, aBTOMOOUIbL U TJI.) HOSBUTCS
HE 3aBTPA, HO TEXHONOIWsA RFID yixe 1npu-
MEHACTCA. SIPJIBIYKU PA3MEPOM C PUCOBOE
3EPHBIIIKO CETOHA MOKHO OOHAPYKUTb
B YIOCTOBEPECHUAX JIMYHOCTH, OPACJICTAX,
ABTOMOOWIbHBIX IUIATECKHBIX KAPTOUKAX,
cepbrax Uid CKOT4, OPEIOKaxX IIPOTHUBO-
YTOHHBIX CUCTEM, UI'PYLIKAX U T.1. B mpo-
LIUIOM I'OZly B LIE/IAX OOPBOBI C TOXUIIICHH-
SAMMU  OJIHA MCKCHUKAHCKAs KOMIIAHUsA
HA4a/Id UMIUIAHTUPOBATD JETSAM HICHTH-
(PUKALTHMOHHBIC MUKPOYHIIBL

Bckope amekrpoHHbIE METKH ITOABAT-
4 Ha OATAKHBIX TAIOHAX (KOMIIAHUA
British Airways yxe IPOBOJUT UX UCIIbI-
TaHUA), 4 CO BDEMECHEM HX OyIyT BHE-
ApSATh B OGAHKHOTBI, YTOOBI INPOTH-
BOJCHUCTBOBATDH (DAIbIIMBOMOHECTUUKAM
U OTCJICKUBATh IOTOKH HAJIMYHOCTU
(0 CO34aHNUU NOAXOAAINMNX MHUKPOCKO-
IMMYECKUX YCTPOUCTB HEAABHO OOBSIBU-

J1a ATIOHCKast KoMnauus Hitachi). Buej-
penueM RFID-cucTeM cerdac 3aHHMa-
IOTCSL MHOTHE OXPaHHBIC, IIPOU3BOACT-
BCHHBIC, TPAHCIOPTHBIC M TOPI'OBBIC
NPEAIPUATHS.

OJHAKO BHEIPEHUE HOBOU TEXHOJIO-
MU [NOJHUMAET PsAJl COLUAIBHBIX BOII-
POCOB, CBA3aHHBIX C BMCIIATE/ILCTBOM
BJIMYHYIO KU3Hb, 3aKOHOJATCIbCTBOM
M 3TUKOM. K COXaIeHUIO, HE OOXOIUTCS
6e3 KOH(PIUKTOB: B cepeaune 2003 r. ase
KPYIIHBIC OPraHU3alUHd PO3HUYHOU
TOPIOBJIU — AMCPHUKAHCKASA KOMIIAHUA
Wal-Mart 1 MUPOBOI IIPOU3BOJUTEND
oneXabl Benelton — CBEPHYJIN KPYIIHO-
MaCIITAOHBIE MCHBITAHUA CKIAJCKUX
RFID-cuctem. CTOIb PaIMKA/IbHBIE MEPBI
CTaJId OTBETOM Ha HEJOBOJIBCTBO 06-
ECTBEHHOCTH, HAIIYI'AaHHOHU BO3MOX-
HOCTBIO TOTAJIbHOI'O CJICKECHUA 33 I'pa-
JKJAHAMH IIpM  IIOMOLIX  JATYUKOB,
BCTPOCHHBIX B TOBAPbI HIMPOKOIO IIO-
TPEGACHUS (CM. mexcm Ha cmp. 43).

Kak ato pabotaet

B RFID-T€XHOJIOTUN HET HUYETO IIPUH-
LUIIAAIBHO CJIOXKHOI'O. DIEKTPOHHBIM
SAPJIBIK, COCTOALIUI U3 KDEMHUEBOM MU-
KPOCXEMBI U IVIOCKOM aHTCHHBI B CTCK-
JITHHOW WIN IUIACTUKOBOM OOOJIOUKE,
4epIACT SIHEPIUIO U3 PAJAUOBOJIH, U3JTY-
YAEMBIX CUMTBIBAIOIIUM YCTPOHCTBOM.
[Tony4uB NUTAHUE, UACHTU(PUKALIMOH-
HBIM YUII HAYUMHAET OOMEHHBATBCS UH-
dopmanmert co CYUTHIBATEIIEM. 3

B Mupe Hayku




HHDOPMALHOHHBIE TEXHONOTHA

HanboAee CcoBePLLUEHHbI TE€ TEXHOAOTMW, KOTOPbIE HE3AMETHHI.
OHM BNAETAKOTCSI B TOHKYHO TKAHb MOBCEAHEBHOW XKN3HMA
N CTAHOBSITCS HEPA3AUNYNMbI B HEW.

DOYHKIHMOHAIbHOCTD APJBbIKA OIPe/e-
JsieTcst pabodert pajguodacroroi. Ilep-
BBI€ M CAMBIE PACIIPOCTPAHEHHBIE CETO-
JIHSL MOJIEIN Pa0OTAIOT HA 4aCcTOTaX
110 13,56 M. OHHU JICHCTBYIOT TOJIBKO
HAa PACCTOAHUHU MEHEE 1 M OT CYUTHIBA-
TES U O6ECIIEUUBAIOT TUIOXYIO U36Upa-
TEJIbHOCTD: AIIApaTypa C TPYLOM pa3-
JIMYAET SIPIABIYKU, PACHOJIOKEHHBIE
OJIU3KO APYT K APYTY.

Bosnee cosepiieHHbIE MUKPOYHIIBI, Pa-
60TAIOMME HA BBICOKUX YaCTOTAX, [IO3BO-
JISIIOT CYUTBIBATEIIO OBICTPO IIOJIYy4aTh
UH(POPMAITHIIO C HECKOJIBKUX SIPJIBIKOB.
Bripouewm, naske campble COBpEMEHHBIE CH-
CTEMBI [IOKA HE B COCTOSTHUM OE301IUO60Y-
HO Pa3/IMdUTh BCE TOBAPBI, 3AIPYKEHHbBIC
B TEJICKKY ITOCCTUTENIEM CYIIEpMapKETd.
Bmecre ¢ Tem BakHenmas 1eab paspa-
O60TUYNKOB RFID-TEXHOIOIUN — BO3MOX-
HOCTb YBEPEHHO CKAHUPOBATD [IPE/IMETHI,
CBaJICHHBIEC Kydel. Benp 31O mo3BOIUAT
PEAIPHUATUIM PO3HUYHOMU TOPIOBIIU CY-
M[ECTBEHHO YIPOCTUTH YYET TOBAPOB
U PACYETHI C OKYIATEISIMU, 4 3HAYUT, CI-
KOHOMMTb MHJUIMOHBI JIOJIJIAPOB.

B nmpunnune, 6ojee BbICOKOYACTOT-
HBIE SIPJIBIYKH MOI'YT CUUTBIBATHCS C Ha-
MHOro O6dpmux paccrosHui. IToka
JIAJIBHOCTD UX JICUCTBUS YBEIUYCHA BCE-
IO 10 HECKOJIBKUX METPOB: /IEJIO B TOM,
YTO MOIIHOCTb, U3BJICKAEMAST HJICHTU-

OB3OP: RFID-TEXHOAOTNS39

(PUKALMOHHBIMU MHKPOCXEMAMU U3 Pa-
JAUOCHUTHATIA CYHUTBIBATEC/IA, OYCHb MaJiad.
YcoBepIIEHCTBOBAHHBIC APIBIYKH C YIIy-
YHMICHHBIMH AHTCHHAMU W HCAOPOI'MMH
BBICOKOYYBCTBUTC/IbHBIMU TIPHUCMHHKA-
MH CMOTYT HCCTHU 3HAYUTCIIBHO 607IbIIIe
UHQMOPMALNHY, YEM PAHHUE MOJEIH, YTO
IMO3BOJIUT HM3TOTOBUTEISIM 3AITHCHIBATD
HAa HHX HEC TOJIBKO I/I,ZICHTI/I(DI/IKQ,L[I/IOH—
HBbIC JAHHBIC, HO 1 IPYI'YIO MOJIC3HYIO MH-
dopmaruio. IToygyaemast OT CUUThIBATE-
JISI DHEPTUsSL TAKKE MOXKET I[HUTATh
BCTPOEHHBIE JATYNKU, U3MEPSIOININE T1a-
PaMeTpPhl OKPYKAIOMIEH CPE/IBL

RFID ceroaHs

Ha BOEHHBIX OOBEKTAX U B OPIaHU3ALIU-
X, TPeOYIOIUX IOBBIIICHHOM 6€30114C-
HOCTH, BMECTO KAPTOYCK C MAarHUTHOU
IIOJIOCOU BCE Yallle UCIIONb3YIOTCA RFID-
ycTporicTa. OHAKO HAMOO0JIEEe YAAYHO
HOBAs1 TEXHOJIOI'MS PEAIM30BAHA B CUC-
TEMAX aBTOMATUYECKOH OIUIATHI 34 IIPO-
€31. C‘-II/ITI)IBQ.TCIII/I, YCTAHOBJICHHBIC I1C-
pea
CKaHHUPYIOT SIPJIBIMKA HA BETPOBBIX CTE-

[JTATHBIM ~ YYaCTKOM  JIOPOTH,

KIAX IIPOE3KAIOUINX ABTOMOOUIIEH, pe-
TUCTPUPYIOT UX UAECHTU(PHUKALNOHHBIC
JIAHHBIE, 4 KOMIBIOTEP 34TEM CHUMAET
COOTBETCTBYIOIIME CYMMBI C IIPEIBAPU-
TEJIBHO J1€6ETOBAHHBIX CUeTOB. [Ipoes-
JKag MYHKTBI OIUIATBI, BOAUTCIU MOTYT

o RFID-CCTEMBI COCTOSIT U3 IPABIYKOB — MUKDOCXEM, COAEPXKALLMX UAEHTUDUKALIN-
OHHYIO 1 MNPOoYYIO MHGOPMALUMIO, — N CHUTBIBAKOLLIMX YCTPOWCTB, MEPEACIOLLNX ee

KOMIMbIOTEPAM.

e TOKMEe CUCTEMDI Y)KE MPUMEHSIIOTCS AAST OTCAEXMBAHKS TOBAPOB, TPAHCHOPTUPY-

emMblX C GABPUK HO TOProBblE CKACABI.

¢ [1o Mepe COBEPLUEHCTBOBAHMUS U YAELLEBAEHWSI RFID-TEXHOAOTMUSI CTOHET OCHOBOW
ceTen, BbIMOAHSIOLLMX LIeAbI CAEKTP 30AQY — OT KOHTPOAS LLEAOCTHOCT NOCTPOEK
AO HOMOMUHAHWS 06 UCTEYEHUM CPOKA FOAHOCTU MPOAYKTOB B XOAOAUABHUKE.

o CTOPOHHWKN HEBMELLIATEABCTBA B YACTHYIO YKM3Hb ONACAIOTCS, YTO RFID-cuCTEMBI
OyAYT NPEAOCTOBASITb CBOVM BAOAEALLIAM CAULLKOM MHOFO AMYHOM MHGOPMALWMN

O NOTPEBUTEASIX.

HE OCTAHABJIUBATHCS U IA7KE HE COPACHI-
BATb CKOPOCTb.

RFID-cuCTEMBI aBTOMATUYECKOM OILIad-
TBl 34 MPOE3J, TAKUE Kak EZ Pass
uFasTrak, B HEKOTOPBIX IITATAX JEUCT-
BYIOT YK€ HECKOJIBKO JIeT. Pazymeercs,
UX BHEJIPEHUE COIPOBOXKAAIOCH HE-
OOIBIIMMHU TPYAHOCTAMH, HO HE TEXHU-
YECKOI'O, 4 MOJUTHKO-aAMUHUCTPATUB-
HOro xapaxrepa. Cucrema FasTrak na
MOCTY Yepes 3a11B CaH-PPaHIMCKO Tpe-
OyeT CHIDKCHUSA CKOPOCTH 210 40 KMm/d4,
HO TOJIBKO U3 COOOpaKEHUI 6Ge30mac-
HOCTU: NPOE3Jbl CUYUTBIBATEICH J10-
BOJIBHO Y3KH. AHAJIOTMYHBIN KOMIUIEKC
Ha mocce I-15 He HaaraeT CKOpOCTHBIX
orpanudyeHum. Ilosunmsa Takxke HC-
IOJIb3YET €TI0 /11 KOHTPOJIA JOPOXKHOIO
JABMIKCHUA.

RFID-spJIBIKA TTOHEMHOI'Y BBITCCHS-
IOT TMPUBBIYHBIC MTPUXOBBIC KOJbI
(Universal Product Code, UPC). B otnu-
yue OT HUX RFID-JaT4YUKU MOIYT
BCTPAUBATBCA B IIPOJAYKTOBYIO 060-
JIOYKY ¥ [JOIYCKAIOT TIPHUMCHCHHUC
MUQPOBAHUA U JPYTUX CPEACTB, 3a-
TPYAHAIOIIMX IIOAJENIKY. Kpome TOoro,
HCKOTOPBIC APJIBIYKHW OCHAIICHBI ITAMA-
TBIO, B KOTOPYIO CYUTBIBATCIU MOTYT
3AIMMCBhIBATH HOBBIC JAHHBIC: HAIIPUMED,
BpEMsd, ATy W CBOH YHUKaJIbHBIA
HOMEp. B Apiblke, NIPUKPENTIEHHOM,
CKaKEM, K aBTOMOOMJIIO, MOKHO OyZAET
3aIMCATh BCIO €r0 MCTOPHIO: AATY H3-
FOTOBJICHUS, CBEICHUA O IIPOJAXKAX
U IIPEKHUX BJIAJCIbIAX, OICpPALMIAX
TCXO6CJIY)KI/IB3HI/I${ " ABAPUAX.

HexoTopble ClIEUaIUCThI IPOIHO3HU-
pyioTt, uto K 2010 1. RFID-CUCTEMBI 11O-
JlydaT HIMPOKOE PACIPOCTPAHECHHE,
OCOOEHHO B PO3HHUYHOI TOProsie. [Ipy-
€ MOJIAraloT, YTO 3TO NPOU3OUACT HE
panbmie 2015 1, Korga croumMocTts RFID-
SAPJBIKOB YIIAJET HACTOIBKO, YTO OCHA-
IEHUE UMU HEJIOPOTUX NOTPEOUTEIIb-
CKUX TOBAPOB CTAHET 3KOHOMHYECKU
OIIPpaBAAHHBIM.

a0 B MUpe Hayku
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BRYAN CHRISTIE DESIGN

RFID-cnCTEMbl MOAPA3AEASIIOTCS HO HUM3KOYACTOTHbIE,
paboTamolme Ha YyacTotax Ao 100 MIu, n BbiIcokoYac-
TOTHblE, paboTaoWMeE HA YACTOTAX cBbiwe 100 M.
MNocaeapHMe o6ecneynmBatoT CHYUTbIBAHME MHOOPMAL MK

HU3KOYACTOTHAY CUCTEMA

1. VIHTErpaAbHOs cxema nocol-
AQET CUrHOA HQ reHepaTop,
BbIPOOATLIBAIOLLMN Nepe-
MEHHbIN TOK AAS KOTYLLIKIA
CYUTBIBATEASI.

2. Karywka cosaoet nepe-
MEHHOE MArHUTHOE MOAE,
CAYKALLEE NCTOYHUKOM
SHEPIUN AAS SIPABIHKAL.

[eHepaTop

CYUTBLIBATEADb

NHTEerpanbHas
cxema

HAEHTUDUKALMOHHDBIA
KOA IDAbIYKA

92321[81120]

AHOAOTO-LIMPPOBON -
npeobpa30oBATEAL N

7. VI3MEeHEHWs1 CUAbI TOKA B

HHDOPMALHOHHLIE TEXHONOTHA
NPUHLMN AEUCTBUS RFID

HO PACCTOSHUM BOAbLIE METPA CPA3y C HECKOAbKUX
GAM3KOPACMOAOXKEHHbBIX SIPABIYKOB. BO3MOXHQ TAKXeE
nepeAQyYa HOBbIX ACQHHBIX HA SPAbIYKK (3AECH HE Mno-
KA3AHQ).

3. MarH1tHoe noAe B3anMMOAENCTBYET C
KOTYLLKOW SIDALIYKA. B HEM BO3BYKAQC-
eTCs1 NePEMEHHbI TOK, KOTOPbIN 30-
PSHKAET KOHAEHCATOP Yepes AVOA,.

Katywka 4. Tlo Mepe 3apsAKM HO KOHAEHCO-
TOope pacTeT HanpshkeHre. Koraa
OHO AOCTUIaET OMPEAEAEHHOTO
YPOBHSI, BKAKOYOETCSI MHTETNPOAb-
HOS1 CXeMa, NePEeAQIOLLAst CBON

MAEHTVOUKALMOHHBIN KOA,

/ OAyKTYVpYLOLWMe
iy CWAOBbIE AVIHWN

KoHaeHcaTop

UAEHTUDUKALIMOHHBIN
KOA IDAbIYKa

92321[50120]

MarnuntHoe

KATYLLKE CHATBIBATEAS]
PEMMCTPUPYIOTCS AHAAO-
ro-umdpPoBLIM NPeobpPa-
30BATEAEM. AHAAU3MPYSI
LUMDPOBOWM CUTHAA, NHTE-

6. TpOH3I/ICTOp M3MEHSIET COMPOTUBAEHNE CXE-
Mbl, 3ACTABASIS SIOABIHOK BprO6OTbIBOTb Cco6-
CTBEHHOE MArHUTHOE-MOAE, KOTOPOE B3AUMO-
AeI;ICTByeT C MArHUTHbIM NOAEM KORYLUK CHA- .~
TbIBATEASL. @AyI(TyOLLI/II/I MQIHUTHOTO MOAS

MPAABHOISI CXEMA CHUTBI- MN3MEHSIKOT TOK B KATYLLIKE CHYUTBIBATEAS (MOAY-
BATEAS PACMO3HAET SIS HOTPY3KI) B COOTBETCTBIM C MOCASAO-
NAEHTUONKALUMOHHBIA BOTEABHOCTBHO EAVHILL M HYASH, NMepeACBae-
KOA SPABIYKAL. MbIX SIDABIYKOM.

MOAE SIPAbINKA

FoarsggTop SIPABIOK

5. EAVHULIOM U1 HYASIM MAEHTUDUIKALA-
OHHOTO KOAQ SIPABLIYKA COOTBETCTBY-
FOT BBICOKMM 1 HASKWIA YOOBHU Lnd-
POBOTrO CUTHAAQ, OTAVPCOLLME N
30MMPAatOLLME TPAH3NCTOP.

BbICOKOYACTOTHAY CUCTEMA

1. VIHTErpaAbHOS CXemMa MoChIAG-

eT UMbPOBOM CUTHOA HO MpKe-
MOMEePeAQTYUK, KOTOPbIN reHe-
pupyeT BY-curHan, nsayHaembiin

2. DAEKTPUYECKOE MOAE PACTPOCTPAHSIIOLLLE-
rocst BY-CUrHOAQ MHAYLIMPYET HO AVMMOABHOM
QHTEHHE SIPABIYKA PA3HOCTb MOTEHLIMAAOB,
MOPOXACIOLLYIO TOK, KOTOPbIN 3apshkaeT

AVINOABHOM QHTEHHOW.

'15.'-.-

CYUTBIBATEAb AvnonsHOS
QAHTEHHA
VIHTerpanbHas!
cxema
Oy
eD/‘[,B7
4 :
e QALY

92321[81120]

6. MpremonepeAQTYMK CHATLI=
BATEAS MPUHUMOET OTPa-

. OT,OQ
Dic
MpremonepeAaTYK @/#,b 15
&
hrHQ/l

KOHAEHCATOP Yepes AVOA.

3. BosHMKLIEE HO KOHAEHCATOPE HAMPS-
YKEHME BKAIOYAET UHTEMDOABHYIO CXEMY,
KOTOPQSI MEPEAQET HA TPAH3NCTOP
CBOW UAEHTUOVIKALIMOHHBIN KOA B BUAE
MOCAEAOBATEABHOCTM BEICOKUX I HU3KIX
YPOBHEN LIMPPOBOro CUrHAAQ, COOTBET-
CTBYIOLLMX EAVHULIAM U HYASIM.

KoHaeHcaTtop

TpaH3ncTop SPABIHOK

YKEHHBIN CUTHOA, OLIMPOBbI-
BAET €70 N NepeAdeT UHTe-
rPAABHON CXeme,
PACMNO3HAOLWEN MASHTUDN-
KOLIMOHHBIN KOA SIDABIHKA.

5. VI3MeHeHVs OMNAUTYAbI OTDOKEH-

HOrO CUHAAG (MOAYASILINS OBPAT-
HOFO-OTPOPKEHS) COOTBETCTBYIOT
MOCASAOBATEABHOCTM OTMNPAHUA
Y 3ANUPAHUIA TPOH3UCTOPA.

4. BblCcOKNN ypOBEHb CUTHOAQ OTMN-
PaEeT TPAH3UCTOP, O HA3KUA 3aM-
PaET ero, Bbl3blBASI COOTBETCTBEH-
HO OTPOKEHWNE NAW MOTAOLLEHWE
PAAVOCUTHOAQ CHUTBIBATEASI.

CUrHaA u, 7
L T 0 2591151120
92321[51120]
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HHDOPMALHOHHBIE TEXHONOTHA

BaykHenwee Ha3Ha4YeHne nepepoBon RFID-TeXHOAOTUN — ObICTPOE
1 6e30LnboYHOEe CKAHNPOBAHME MATA3MHHbBIX TEAEXKEK,
6eCcrnopsIA0YHO 3AaBUTBIX MOKYNKAMU, K KOTOPbIM MPUKPENAEHDI
SAEKTPOHHBIE SIPAbIHKN.

Bamkanwee 6yaywiee
RFID-1eXHONOrus IMPEKPACHO NOAXOAUT
JUISL OTCJICKUBAHUA TOBAPOB HA IIYTU OT
OPEIPUATHA 1O CKJIAJ0B. BO3MOXHO,
B3TON OOIACTH OHA HAUAET HIMPOKOE
IIPUMCHEHUE PAHBIIE, YEM B MArd3UHAX:
pa3paboTKa CKIALCKUX CUCTEM HE CTOJIb
CJIO’KHA, 4 Y HIOTPEOUTENEH He Oy[eT OIla-
CEHUI, YTO RFID-APJILIKA UCIIOJIb3YIOTCS
JUISL CIEKECHUA 32 HOKyIaTeasamu. Kommna-
uus Wal-Mart nHamepeHa notpeboBaTh
o1 100 CBOMX KPYIHEHUIIMX ITOCTABLIY-
KOB Pa3MEIICHUSA BBICOKOYACTOTHBIX
RFID-4UIOB Ha KOPOOKAX U I'PY30BbIX
[OJJIOHAX, IIOCTAB/IAEMBIX UMU HA CK/IA-
el Wal-Mart. C 2005 1. IOCTaBITMKHA MHU-
Hucrepcrsa oooponst CIIA Toxe 6yayT
00s3aHbI UCIIOIb30BATb BBICOKOYACTOT-
HbIC RFID-METKU.

OJHAKO PO3HUYHBIE TOPIOBLBI IIO-
MPEKHEMY MEUTAIOT O BO3MOKHOM U HE-
U30€KHOM BHE/IPEHUU RFID-TEXHOJIOIMH
HEIOCPEACTBEHHO B MarasuHax. B xoge
OTMEHEHHbBIX KoMIaHnuen Wel-Mart ucibl-
TAHUH IUIAHUPOBAJIOCH OLICHUTDH IIPH-
IFOJHOCTb <«UHTEJUICKTYJIBHBIX IOJIOK»,
OCHAICHHBIX KFID-CYUTBIBATEIIIMUA I
OTCJICKUBAHUA MEPEMCIICHUI MWIIHO-
HOB OPHUTB M JIPYTUX IIPOLYKTOB (PUPMBbI
Gillette ¢ RFID-sipnbrakaMu. (B npuHLuIe,

OB ABTOPE:

O6-6UTHBIN KOJI, BbIZICJIEHHBIA JIJIs W/ICH-
TUPUKATUN KBKIOTO RFID-4uIia, MO3BO-
JIET CO37AaTh O 50 KBAIPWUIMOHOB SIp-
JIBIKOB Ha KAKAOT'O YEJIOBEKA Ha 3€MIIC.)
CuMTaCTCs, YTO PA3MECTUTh METKY Ha Ka-
JKIIOW eIMHULIE TOBAPA Ha CKIAJE — CaMas
TPYLOEMKAs U (JIOKHAA IIPOLIEAYPA, KOTO-
pasd, BIPOYEM, OKYIMTCS C JIMXBOHU IIPU
PO3HHUYHON TOPIOBJIE.

RFID-CUCTEMBI  «MHTEICKTYaNbHBIX
IIOJIOK» IIOMOT'YT COKOHOMMTD Ha OIUIATE
TPyJa W YBEIUYUTb OOBEM INPOJAK,
o0eCIIeunBas IOCTOAHHOE HAIMYUE TO-
BapoB. KaK TOJIBKO KOMIIBIOTEDP O6HAPY-
JKUT, YTO HA CKJIAZE OCTAIOCh MAJIO TOT'O
WIA MHOT'O TOBAPA, OH MOXKET IIOCTABUTh
B U3BECTHOCTb MEHEPKEPA UIN dBTOMA-
THUYECKU HAIPAaBUTb 3aK43 MPOU3BOJU-
TesT10. ITOCKONBbKY RFID-APIBIYKH MOKHO
POIrPAMMUPOBATH, B HUX MOKHO 3aIIHU-
CaTb CBEJICHUS O TOM, LI JaHHAs CAUHU-
114 TOBAapa 6bLIa U3rOTOBJICHA U IIE IIPO-
gana. K Tomy ke MaeHTH(PUKALUOHHDBIC
YUIBI CIIOCOOHBI OMNOBENIATh CJIYKOBI
OXpaHbl O MOIMBITKAX BBIHOCA HEOILIA-
YEHHOI'O TOBAPd M3 MAra3uHd, CIiocob-
CTBYs1 6OPBOE C KPaKaMHU, YOBITOK OT KO-
TOPBIX OLICHUBACTCA B 850 MJIPA. B IOL.

Wal-Mart 3asB1i1a, 4TO IPEKPATIIA UC-
ObITAHUA RFID-APIBIKOB B MaradvuHax,

Pon YoHt (Roy Want) 3aHMMOET NOCT BEAYLLETO MHXKXEHEPA B MCCAEAOBATEABCKOM
NOAPA3AEAEHNN KOMIOHUN Intfel, A€ PYKOBOANT AOATOCPOYHOM NPOrPAMMON TOTOAbL-
HOW aBTOMATM3ALMK. CBOKO KAPbepPY YOHT HOYOA B UCCAEAOBATEABCKOM OTAEAE KOM-

naHuum Olivetti ¢ NPOeKTNPOBAHKS ABTOMATUYECKOM CUCTEMbI MOUCKA AOAEW B 3AQHM-

ax. [lospHee O©OH

BO3IACBUA  PA3PABOTKY

NepBON  KOHTEKCTHO-3ABMCUMOM

KOMIMBbIOTEPHOM CUCTEMBI B dUpMe Xerox PARC. Tam e YOHT PpyKOBOAMA MPOEKTUPOBA-
HMEM BCTPAMBAEMbBIX CUCTEM, PABOTAA HOA MPUMEHEHUEM SAEKTPOHHBIX FPALIKOB
M PA3PABATLIBAA MOAb3OBATEABCKUN UHTEPDENC AAST DAEKTPOHHBIX OPraHAM3EPOB.
Ha ero cuety 6oaee 50 nateHToB B chepe MOBUAbHBIX U PACIPEAEAEHHBIX KOMMbIO-

TEPHbIX CUCTEM. YOHT TAIOKE 3AHUMAET MOCT 3AMECTUTEAS] TAOBHOTO PEACKTOPA XKYP-

HOAQ IEEE Pervasive Computing.

4TOOBI BBICBOOO/IUTH CPECTBA HA pa3pa-
OOTKY CKJIaJICKOM RFID-CUCTEMBI, KO-
TOpast TPEOYET MEHBIIEIO KOJTHMYECTBA
APJIBIKOB M HETPEOOBATEIbHA K BBIUHC-
JIMTEJIBHBIM CPEJCTBAM. BO3MOXHO, 3TO
npasga. OJHAKO SKCIEPTHI CYUTAIOT, YTO
JAJIEKO HE IOWICIHIOIO POJb ChIIPaIn
ONACCHUA T'PAKIAH IO IIOBOAY BMEILIA-
TEJIbCTBA RFID-CUCTEM B YACTHYIO YKU3Hb.
3By4mT YOCIUTEIBHO, BeIb pereHue Wal-
Mart 06 OTMEHE UCHBITAHUI ObUIO IIPU-
HATO IIPUMEPHO B TO K€ BPEMs, KOTJd
KOMIIaHUA Benellon 0TKa3anachb OT IPpoo-
HOT'O BHEJJPEHUS CUCTEMBI yIETa TOBAPOB
TIOCJIE TOT'O, KAK €€ TUIAHBI ObITH IIOJIBEPT -
HYyTBI KPUTHKE CO CTOPOHBI IIOTpebuTe-
geit m CMH. Creumanuctel Benetton
XOTEJIN OLIEHUTh CIIOCOOHOCTH aIlapa-
TypPbI CKAIHIPOBATb KOHTCHHEPBI C O/ICK-
JIOM Pa3HbIX 1IBETOB, Pa3MepoB U (haco-
HOB Y 3AaHOCUTH IIOJIYYCHHBIC JAHHBIC
B CKJIAJICKYIO IPOIrpaMMy, YTOObBI H30a-
BUTb PA0OTHHKOB OT HEOOXOAUMOCTHU
MIPOBEPSITE KAKIBII IIPEAMET BPYIHYIO.

Hcnoplranus CKIAACKHUX M Mara-
3UHHBIX CHCTEM Y4€Ta CETrO/IHS IIPOBO-
ST KoMIaHuu Procter@Gamble, Canon
u International Paper. A IpOILIOHA BeC-
HOW I'€pPMAHCKasA CETb MAra3auHoB Metro
OTKPbUIA «MAarasuH OyAyIIero», OCHa-
MICHHBIN RFID-KOMIIJIEKCOM C <«HHTEJI-
JICKTYQJIbHBIMU IIOJIKAMW» W BCCAMHU
C RFID-CYUTBIBATENAMU, OIIPELEIIAIO-
IMUMH THUIT TOBAPA. SJICKTpOHHI)IMI/I
METKAMU CHAGKEHBI AKE TPOJYKTOBBIC
TEJIEXKKH, YTO IIO3BOJSAECT CJICIUTH
32 IBIDKCHHEM ITOKYIATEJICH IO Marasu-
HY ¥ aBTOMATUYECKH CUTHAJTU3UPOBATH
O HEOOXOAMMOCTHU OTKPBITHUA WU
3aKpBITUS Kacc. Haj TpOeKToOM Ist
Metro paboTanyd aMEPUKAHCKAS KOM-
nanus Intel, repMaHCKUN pPa3paboT-
YUK [IPOIPAMMHOIO obecreueHus SAP,
Hewlett-Packard, Cisco Systems, Philips,
a Take 6omee 30 Apyrux pupm.
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CHRIS MCDERMOTT/NOTAGS.CO.UK

OBPATHA4 CTOPOHA MEAAAU

KakoBbl BYAYT COLMOAbHBIE MOCAEACTBUSI MOBCEMECTHOIO
BHEAPEHWS RFID-GpABIKOB 1 cUMTbIBATEAEN? HeyrkeAn RFID-
TEXHOAOTUIO MOYKHO MCMOAB3OBATL AASI TOFO, YTOObLI CAEAUTH
30 HOMW 1 HOLWVMK MPUCTRACTUSIMIN? OTBETUTD HA 3TU U APY-
re OCTPblE BOMPOCHI HEOBXOAMMO AO TOFO, KAK RFID-cucTte-
Mbl MOAYYQAT LUMPOKOE PACAPOCTPAHEHME.

Hanbonbluee onaceHue BbI3bIBAET TO OBCTOSTEALCTBO,
4TO RFID-SIPABIYKI HO TOBAPAX, ONAQYEHHBIX KPEAUTHOW KAP-
TOW, MO3BOASIKOT Y3HATb, KAKME BELLM MPEANOHYNTAEST KAKABIV
KOHKPETHbIM MOKYMATEAb — BIAOTb AO LIBETA, PAZMEPT, CTUAS
N CTOMMOCTM MOKYMKW. BOOPYXXMBLLUMCH CTOAb MNOAPOBOHOM
MHPOPMALIMEN, MAPKETOAOTM HOYHYT AOCONKAQTb NOTPEOU-
TEASIM MPULEABHBIMN PEKAAMHBIMM PACCHIAKAMM.

ECTb 11 Apyrov moBoA AAS1 GECMOKOMCTBA:
RFID-060pYyACBAHME BYAET ABTOMATUYECKM
OTCAEXXMBATL BCE ONEPALIMN KYNAU-MPOACH-
XK. HO OCHOBOHWM SAEKTPOHHBIX YKYPHO-
AOB MOXHO OyA€eT 6e3 0coB0ro TPYAQ Bbl-
SICHUTb, TA€ HOXOAWACSI N YEM 3QHUMOACS]
TOT WAV VHOW YEAOBEK B OMPEAEAEHHbBIN
MOMEHT BpEMEHW. [TPABOOXPAHUTEABHbBIE
OPraHbl HE YMYCTIT CAYHQsl MCMOAbL3OBATL
MHOOPMALMIO, HAKOMAEHHYIO CUYUTbIBATE-
ASIMU U SIDABIYKOMW, B KOYECTBE CBUAE-
TEALCTB B CyA€E. B EBpoOne AOCTYn K KOMMbIO-
TEPHBIM ACHHBIM TAKOTO POAQ CTPOro
OMPOHMYEH 3AKOHOM O 3aLLMTE MHPOPMO-
LMW, AHOAOTMYHbIE MPOBOBLIE OKTbl B CKO-
[POM BpeMeHM ByayT npuHsThl 1 B CLLA.

He meHee oCTpO BCTOHET mpobAema
COKPALLEHUS PpABoYMX MeCT: RFID-cucTte-

MPOTECT MPOTB ncnbitaHmmn
RFID-TEXHOAOTM B BPUTAHCKIMX
cynepmMapKeTax Tesco.

LIMAAUCTBI OTPACAM CHUTAIOT, YTO U MPECTYMHUKN, U AreHTbl ro-
CYAQPCTBEHHBIX CAY>KO CMOTYT BOCTIOAL3OBATLCSI BOAEE YyB-
CTBUTEABHBIMU CHUTBIBOTEASTIMUN AAST HOBAKOAEHMS 301 AOABMM
B «MTOMEYEHHOM» OAEXKAE. YOCTHOS OpraHmMsaLms «fotpebu-
TEAU MPOTVB BTOPXKEHWST CYNEPMAPKETOB B YACTHYIO XKM3Hb
1 HYMEpPOBAHUS1 Atoaen» (Consumers Against Supermarket
Privacy Invasion and Numbering) npuv3BAAQ MOKYMNATEAEN
BCEro M1Mpa 6OMKOTUPOBATE KOMMAHMKO Benetfon A0 Tex Mop,
MOKA OHA HE OTKOXKETCS OT RFID-TeXHOAOrMN. OPULIMAABHBIE
AVILLO TYT XK€ 3A9IBUAM, YTO, XOTS Y Benetton yxxe eCTb Ucrbl-
TaHHas1 RFID-cnctemMa, ee elle He BBEAU B SKCMNAYATALMIO;
KPOME TOrO, Y PYKOBOACTBA MOKA HET TBEPAbIX HOMEPEHNI
OCHQLLATb CBOIO MPOAYKLUMIO SIPAbIMKAMM Philips.

AHOAOTNYHBIM CKOHAGQA PA3rOPEACS
HOKAHYHE WCMbITAHUA MHBEHTAPW3ALM-
OHHOW RFID-cuctembl, pa3paboTaHHOM
Wal-Mart B cotpyaHudectse C GUpMon
Gillette. NpeACTABUTEAN MOCAEAHEN Mbl-
TOAUCH OMPABAQTLCSI TEM, 4TO RFID-gp-
ABIYKM BCTPOMBAIKOTCSI HE B COMMW U3AEAMS],
Qa B YMAKOBKY, KOTOPYKO MOKYMATEAWN Bbl-
6pacbiBatoT. OAHAKO YXYPHAAUCT AEKAOH
Makkanax (Declan McCullagh) Hanncaa
B CBOEW CTATbE, MOCBSILLEHHON KOHDAMK-
Ty: «He ceroaHsl 3aBTpA BOPbI OyAYT NPO-
4YechbIBATb YAULbI C RFID-peTekTtopamMm
B MOMCKAX KOPOOOK OT AOPOroM SAEK-
TPOHHOWM ANNAPATYPbI, KYNAEHHOMN OKpe-
CTHBIMU SKUTEASIMWA. . . »

YTOObI MICKAKOUUTL TAKYKO BO3MOXHOCTb,
HY>XHO CHOBAUTb UAEHTUPUKALMOHHBIE

Mbl BO3bMYT HA CeBs1 MHOrMe O6SI30HHO-
CTW, KOTOpblIE CEWNYAC BbIMOAHSIOTCS
AOABMU. Bpgia A 3TO MOHPABUTCS NpodCcoto3am. KpynHas
3060CTOBKA, NpoBeaeHHas1 B 2002 . HO 3anaaHOM nobepe-
»Kbe CLUA nopToBbIMKY PABOYMMM, MPOTECTOBABLLVIMM, B HO-
CTHOCTU, MPOTUB YPEIMEPHOM ABTOMATU3ALMM, MOXKET CTATh
MPOOBPA30M BYAYLLMX KOHPAUKTOB, BbI3BBAHHBIX BHEAPEHU-
emM RFID-TexHoAOTNN.

CAOBO 30WUTHUKAM NPABA HO YOCTHYIO YXU3Hb
[MpoTecTbl NPOTUB BO3MOXHOIO BTOPKEHMUS RFID-CUCTEM B Ya-
CTHYIO XM3Hb NoTPEBUTEAEN HAYAAUCH B MapTe 2003 1., KOTAQ
dupma Philips Semiconductor 06bsIBUAQ O MOCTABKE KOMMA-
HUM Benetton 15 MAH. RFID-SpAbIMKOB. OHU AOAXKHBI ObIAV
obecneynTb KOHTPOAb 30 ABVDKEHMEM TOBAPA HO CKAOQACX
1 B PO3HMYHBIX MAra3MHOX OAEXKABI Benetton no Bcemy M1py.
COrACHO 3aBEPEHNSIM KOMMAHUM, USAEAUST C SIDABIYKOMM
HEAb3s1 OTCAEANTb 30 MPEAEACMU MArasnHOB. OAHOKO cre-

Ynbl BAOKMPATOPAMM, BbIBOASILLMMU MX
13 CTPOSI CPa3y MOCAE MOKYMKM TOBAPA.
iccaepoBatenbCkmin KoHcopumym Auto-ID Center, wtab-
KBAPTUPA KOTOPOro PACMOAAraetcst B MaccavyceTckom
TEXHOAOTUYECKOM UHCTUTYTE, PEKOMEHAOBOA MPEAMPUSITIA-
SIM PO3HNYHOW TOProBAM OBecneyntb GAOKNPOBKY RFID-sp-
ABIYKOB MOCAE PACYETA B KOCCE. HeEKOTOPbIE M3rOTOBUTEAM,
B yacTtHocTtun Alien Technology, Matrics n Philips, y><e Bbiryc-
KQIOT DAEKTPOHHbIE METKN C BAOKMPATOPAMM.

MAKKAAQX MPEAAOXKNA YETBIPE TPEGOBAHMS K MCMOAB30BA-
HUIO RFID-SPABIYKOB HO TOBAPAX LUMPOKOrO NOTPEBAEHMS. Bo-
MEePBbIX, MOKYNATEAN AOAXKHBI ObiTb YBEAOMAEHbLI O HOANYN
SIPABIYKOB HA KYMAEHHBIX M3AEAUSIX (AAS1 STOTO MOXHO MeYya-
TOTb MPEAYNPEXAEHME HO KOHTPOABHBIX YEKaX). BCe spAbIHKIA
AONKHbI ObITb XOPOLLO BUAHBI 1 AETKO YAQASIEMBI. OH AOAXKHDI
OBTOMOTUYECKM BAOKMPOBATLCS KACCOBBIM AMMAPATOM MOC-
A€ pacyeTa. o BO3MOXHOCTU NAEHTUOUKATOPBI AOAXHbI
BCTPAMBATLCS B YNAKOBKY TOBAPA, A HE B CAMO U3AEAVE.

B Mupe Hayku
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HHOOPMAIHOHHBIE TEXHONOTHH
CAEAUTb BCETAA, CAEAUTD BE3AE

Q1 30BOAE KADKAQS KOPOBKA U KOXK-
AQS1 6AHKA B KOPOBKE MOOHEPEAHO
- COOOBLLAIOT CHUTLIBATEAIO CBOW MAEH-

OK, FOTOBbIN K OT- v TUOUKALIMOHHBIE KOABI, KOTOPbIE Ne-
DOBKE B LIEHTPAABHYIO 6A3Y AQHHbIX. PEAQIOTCS CETEBOM KOMMBIOTEPHOM
Te/\*

cucteme (CUHME CTPEAKN). NoAyHeH-
I RI:WTHBG
-‘ -

HblE CBEAEHWS MOMAAQKOT B 603y AQH-
__1‘,_-"'*

, TAS KAKAQS BAHKA, KAXKAQS KO-
OKA N KODKABIV MOAAOH MpPVBSI3bIBA-
1 K 3ABOAY-M3rOTOBUTEALO.

" —a .
i- it -

e e
OtnpaeunTL HO ONTOBYIO Bady  J© FIpM’Rﬁb_r_r_/'\gu_vtgl?Ffﬂ-ﬁ'ﬁi\ﬁqKo
- - d'f ) _‘_.__,.-e:"f-—
= '1..__.?-—? m 1 " =
L 4

. MoAACH, 3arpy>keH-
HbI KOPOBKAMM C KEeT-
oM «[TomMmnaop»,
OBAEH K Mepe-

Ketuyn «[Mommaop»

4. Hao ontoBom 6a3e CUMTLIBATEAb Or-
peAenseT NAEHTUPUKATOPBI BAHOK 1
YNAKOBOYHOW TAPbI. KOMMbIOTEPHAS!
CUCTEMA U3rOTOBUTEASI COOBLLIOET,
4TO COAEPIKUTCS] B KOPOBKAX M KyAQ
VX HY>)KHO OTMPOBUTD.

5. ®yproH ¢ KeT4yrnom npmokbIBa-

€T B CYNepMAOpKET, A€ CBeAe-
HUS1 O rPy3e ABTOMATUYECKN
SSTCS1 B IHBEHTAPU3ALN-
Temy. Koraa sanac

| TOAXOANT K KOHLLY,
ACKQIS MPOrPAMMA ABTO-
KTIOCBIACIET HOl KOM-

bIOTEP M3rOTOBUTEAS HOBBI
30Ka3. ECAV OBHOPY>KMBOETCS]
AedeKTHas1 6AHKA, MPOU3BO-
AUTEAL MOAYHOET COOTBETCTBY-
[oLlee yBeAOMAEHME C YKA3a-
HWEM 30BOAQ, HO KOTOPOM OHA
6bIAC BbINYLLEHA.
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HHOOPMALUOHHLIE TEXHONOTHH

Homep meTku:
9908 GGH 76
BaHka TomaTtHoro coyca,
AOCTABAEHHQS]

13 DAmM3aber

(wT. Hoto-AXxepcu)
TPQH3UTHBIN MYHKT
HA3HAYEHWSI:

Quik-EE

KOHEeYHbIM NyHKT
HA3HAYEHWSI:

Quik Martsa

RFID-cu/TbIBATEAD

3AKOHYMACS Ket4yyn <<ﬂOMMAOp>> 1 3
- - 1 — ¥ -
{1} i
a5 -

O

Oro Aoma

=i = :

[

NPEeASANTbL MPOUCXOXKAEHWE AeDEKTHO

" ©OOHKM
= =

OAOANABHIKE MOXKET
b AOMOLLHEMY KOMMbIOTEPY,
O KETYyN «[TOMMAOD» 3AKAHYMBAETCS 1

€ro HY>KHO BHECTM B CMMCOK MPOAYKTOB,
KOTOPbIE HY>KHO KYMATb.

6. B oYepean CTOSITb HE Hy>KHO: MOKA Te-
AEXKKA C MOKYMKAMM MPOE3KAET MMO
KOCCbI, CYUTBIBATEAb OMPEAESASIET UX
OOBLLYIO CTOMMOCTb, KOTOPYHO MOKYMa-
TEeAb MOXKET MPOBEPUTH M OMACTUTL C MO-
MOLLbKO KAPMOHHOTO KOMMbIOTEPA.

!
3aKa3aTb MPOAYKTbI )
L | \

8. Koraa 6aHKa BGyAET BbIGpOLLEHT, :
SPABIYOK MOACKAKET OOOPYAOBO- o
HKTQ NepepaBoTK OTXOAOB,
KATErOPUM OHA OTHOCUTCS.

B Mupe Hayku




HHOOPMALWOHHBIE TEXHONOTHH

30 ropu3oHTOM

COBpﬁMeHHbIM WHBCHTAPU3AMOHHBIM
RFID-cucremMaM euie O4YeHb JaJIEKO
JIO BAM3EPOBCKOT'O «OT3BIBYMBOI'O» JIOMA:
OHH HE ITOMOTI'alOT HaM B ITOBCEJHEBHBIX
Jenax. [IeMCTBUTEIBHO, GBITOBAST JJICKT-
POHHKA — MUKPOBOJIHOBBIC I1ICYH, BU/ICO-
UT'PbI, MY3BIKAJIbHBIC IICHTPBI, KOMIIBIO-
TEPBI U MIPOYUE YCTPOUCTBA — TPEOYIOT
OT HAC BCe OOJbllIe BHUMaHUA. Ham npu-
XOJIUTCS HACTPAUBATH JECATKH YCT-
POYICTB, YIIPABJIATH UMU, IIOAKIIOYATD UX
JIPYT K JIPYTY ¥ pa36MpPaThCsl B BO3HUKAIO-

IIUX HENOJAJKaX. YTOOBI BHICTABUTD Ha-
PYYHBIEC YaCHl WUIN 3aIIPOTrPAMMHPOBATH
PalUONPHUEMHUK, Mbl BBIHYKICHBI OOpa-
MATHhCS K MHCTPYKINK. YTOOBI C/ICTATH
pPadoTy MEKTPOHHBIX CHCTEM HE3AMET-
HOIM, HY)KH4 HE IIPOCTO TOTAJbHA,
HO €HI€ M YIPEKAAIomas aBTOMATU3a-
LM AMIapaTypa JOJDKHA IIPEABOCXH-
MATH HAIIHW JKCITAHWA U HYKIbI U YJOBJIC-
TBOPATD UX, HE TPEOys, YTOObI CHAYA/IA
MBI CAMU IIPOJIETATN YHMY PAO6OTHL

Il o6ecriedeHus ITI0O6AIbHOM YIIPEK-
JAIOIIEN aBTOMATH3ALMU CE€TU RFID-

YTO ELLLE NPEACTOUT CAEAATb

e YTOObI AHTEHHBI MOTAV OOMEHVBATLCSI CUTHOACMM, SIPABIMOK AOAKEH BbITb PACTOAO-
YKEH OMPEAEAEHHBIM OBPA30OM OTHOCUTEABHO CUUTLIBATEAS. AAS YCTPOHEHMST STOTO
HEeAOCTATKA MOXXHO MCTOAB30OBATb CUCTEMY CUUTLIBATEAEN, OXBATLIBAIOLLIX BCE BO3-
MOXXHbIE OPUEHTALMM MOMEYEHHbIX TOBAPOB HAl MOAKAX MAra3uHa. MNotpebytotcs TaK-
>KE CNEeLMAAbHbIE MPOTOKOAbI, KOOPAVHVPYIOLLME PABOTY HECKOALKNX CHATLIBATEAEN.
o RFID-CUrHOABI AETKO MOACBASIKOTCST: HO MOABIX POCCTOSIHUSIX OHM OCAQBASIKOTCSI HEKO-
TOPbIMY MATEPUAACMU (HOMPUMEP, METAAANYECKOM GOALION, LUMPOKO MPVMEHIEMOM
ANS1 YIOKOBKM), A HO BOABLLIMX — BAOKMPYIOTCS1 CAMBIMM OObINHBIM IPEAMETOMM, BKAKO-
4o TEAQ AOAEN. VHKEHEPDI MBITAKOTCSI CMPOBUTLCS C STON TRYAHOCTHIO, COBEPLLIEHCT-
BYS1 KOHCTPRYKLMIO GHTEHH B SIPABIYKAX 1 MOBbILLIAST YYBCTBUTEABHOCTb CUUTLIBOTEAEN.

e [Tpu LeHe ot 20 A0 30 LEHTOB 3a LUTYKY RFID-SIDABIYKA OKA3BIBAKOTCSI AOPOTMM YAO-
BOABCTBMEM AASI PO3HUYHOM TOPTOBAK, TEM BOAEE AAS ASLLEBBIX HU3KOMPUObBIABHBIX
TOBAPOB. VIMEHHO MO3TOMY BAGAEAbLIbI CYNEPMAPKETOB HO CNELLAT BHEARSITb RFID-
TEXHOAOTUIO. PA3PABOTUMKIN DAEKTPOHHBIX SIPABIYKOB MPUAQIQAOT HEMAAbIE YCUANS,
YTOObI B OAVMKANLLME 5 AET CHU3UTL X CTOMMOCTb AO 10, a TO U A0 5 LieHTOB. Heko-
TOpble CAELUMOAUCTbI MOAQIAIOT, YTO ACDKE MPU TAKOW LieHe RFID-GPAbIMKM HEe Mo-
AYHOT LWMPOKOro PACAPOCTPAHEHMS
no KpanHen mepe A0 2010 1. ECTb 1 Apy-
roe MHeHuEe: 4YTOObl SAEKTPOHHbIE
MAEHTUDNKATOPLI MOSIBUAUCH HA KCHK-
AOV eAVHMLE TOBAPA B OAKAAENHOM
MArasvHe, Ux LeHa AOAKHA YNACTb
AO AOAEMN LIEHTQ, YEro, BEPOSITHO, NpU-
AETCS KAQTb AO 2015 T, O TO U AOABLLE.
o lllInpokomy BHeppeHuto RFID-tex-
HOAOIMMN MPENSITCTBYET PA3ZHOOOPA3NE
SIPABIYKOB M CUMTBIBATEAEN. B annapary-
pe PA3HbIX N3rOTOBUTEAEN MCMOAL3YIOT-
C$1 COBEPLLUEHHO PA3HbIE YACTOTbI, MPO-
TOKOAbI 11 GOPMATbI CUTHOAOB. YTOOBI
obecneyntb COBMECTMMOCTb BCEX SIP-
ABIYKOB CO BCEMM CHUUTLIBATEASIMM, HE-
0OXOANMO MPUHSATL EANHBIN CTAHAQPT.

PASHOOBPABWME RFID-9pAbIMKOB OTPA-
YKAET OTCYTCTBME €AMHbIX TEXHOAOT-
YECKNX CTOHACQPTOB.

Haa CHKEHMEM CTOMMOCTI N CTAHAQPTU3A-
umemn RFID-cuctem paboTatoT KAK OTAEAbHBIE KOMMAHWK, TOK M KOHCOopumym Aufo-ID Center co-
BMECTHO C MeXAYHAPOAHOM OPraHM3ALMEN MO CTAOHAQPTU3OLMN.

CYUTBIBATEJIEN HEOOXOAUMO pa3Mec-
THUTh IIOBCEMECTHO. CHEITHAITHICTBI OObIY-
HO paCcCMATPHUBAIOT /[Ba TUIA YIIpE-
Kparomux  RFID-ceteir, COCTOSIUX
U3 CUCTCMbI MHTCPAKTHUBHBIX CYHUTBHIBA-
TEJICH, KOTOPBIEC KOHTPOIHUPYIOT MHOMKE-
CTBO RFID-APJIBIYKOB U IEPENAIOT COO-
paHHyI0 UH(AOPMALMIO HA YAAJICHHbIC
KOMIIBIOTEPEL

CeTH IEPBOIO TUIIA IIPEICTABIAIOT CO-
OO COCIUHEHHBIC KAOC/IAMMU CTALMO-
HAaPHBIC CYUTHIBATE/IN, KOTOPBIC ITUTAIOT
SHEPIUEN 1 OIIPAIIUBAIOT JKECTKO 3aKpe-
TUICHHBIC APJIBIYKHA, IICPCAAIOIMNC ITOKA-
3aHMSI BCTPOCHHBIX JATYMKOB. IIpyu He-
06XOAUMOCTHA MOKHO BOCIIOJIb30BATbCS
W MOOHWJIbHBIMH CUUTBIBATC/ISIMH.

Hanmpumep, Ha MOCTY SIPIBIYKA MOKHO
Pa3MECTUTb BHYTPU OCTOHHBIX 3JIEMEH-
TOB WJIHN B COWICHCHMAX CTA/IbHbIX 62UIOK7
9TOOBI JATIUKHA HU3MCPATIN MCXAHHUYC-
CKHE HAIPsOKCHUA M KOHTPOJIUPOBAIN
COCTOSHUE BCEX KOHCTPYKIMU. CUUTBIBA-
TEIU OY/IyT TOIYy4YaTh IIUTAHUE U3 OObIY-
HOH 3JIEKTPOCETH WIH 110 COEIUHAIOIINM
X Ka0eJAM, KOTOPBIC TAKKE CBSKYT CHUC-
TEMY C Y3JIOM JIoCTyna K MHurepHery. Bee
COOpaHHBIC JaHHBIC OYAyT ONEPATUBHO
ePEABATbCA YAATICHHBIM KOMIIBIOTEPAM,
AHAIM3UPYIOLIIMM [IOCTYHAIOUIHUE CBEE-
HHA U B CJIy4d€ HEOOXOAUMOCTHU IIPUHH-
MAIOIIMM HAJICIKAIINEC MEPbL

CeTn BTOPOIO THUIA COCTOAT KaK
U3 CTAIMOHAPHBIX, TAK U U3 MOOWIBHBIX
3JIEMEHTOB. MIH(OpMaLMIO ¢ G/IU3/ICKA-
WX APJIBIYKOB, IPUKPCIJICHHBIX K YCT-
PO¥ICTBAM WJIU JIIOJSIM, COOUPAIOT HEpe-
MCHIAEMBIC CYMTBIBATC/IN, ITHTAIOIIHCCA
OT 3JIEKTPOCETH WM OT 6arapeit. OHu
CTAHOBSTCS Y371aMH CETH M Ha HEOOJIb-
IMX PACCTOAHUAX MOTYT COCAUHATHCA
JPYr C IPyroM IO O6E€CHPOBOAHBIM KaHA-
JIaM CBA3H, YTOOBI IIOC/ICJOBATC/IBHO IIC-
pEIaBaTh JaHHBIEC K MHTEPHET-IUIIO3Y.

MOXHO €CO31aTh LIEJIEBYIO CETb C MHO-
JKECTBOM CUHTBIBATEICH, KOHTPOJIUPYIO-
IIUX COTHU SPJIBIKOB C JATYUKAMU, PA3-
MEIEHHBIX HA IUIOIAAN B JICCATKU
KBA4JPATHBIX KWIOMETPOB. TakOU KOMII-
JIEKC CMOXKET OOECIIEYNTD METEOPOJIOIOB
HOIPOO6HON MHGPOPMALIMEN, HEOOXO/IU-
MOH JUIA TIOBBIIICHUA JOCTOBCPHOCTHU
MIPOrHO30B Noroasl. Eciu gatauku 6yayr
OJHOBPEMEHHO HU3MEPATh CKOPOCTDb BET-
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HHDOPMALHOHHLIE TEXHONOTHA

Pe3kast KpUTMKA CcO CTOPOHLI notpeburenem n CMIA BbIHYAMAQ
KOMMAHWIO Beneffon oTMeHUTb LUMPOKOMACLUTAOHbIE UCMbITAHKS
MArasnHHom RFID-cncTtemsl.

pa Ha GOJIBLION TEPPUTOPHH, TO KOMIIBIO-
TEP CMOXKET 3aPAHEE 3aMETUTh (POPMU-
POBAHHE TOPHAAO U 33a0JIArOBPEMEHHO
BBLIATD IPEAYIIPEHKICHUC.

Lenesast RFID-ceth B OPUCHOM 3/1a-
HHUU CIOCOOHA PEHIATb MHOXKECTBO 3a-
na4g. IMonyyas MHEAOPMALMIO OT CYU-
TBIBATEJICIH, ONPAIMMBAIOININX JATYUKNA
B PA3HBIX TTOMCHICHUAX, ueHTpaanmﬁ
KOMIIBIOTED OYIET IIOALEPKUBATL TPEOY-
€MYIO TEMIIEPATYPY M BIA)KHOCTb BO
BCEM 3/1aHHHU, HAd KAKOM-TO OJHOM 3TAXKE
WIA B OIPEIEJICHHON TI'PyIIIEC KOMHAT.
JIpyrue CUUTBIBATE/IN 3AMMYyTCAd CKaHU-
POBAHUEM OIIO3HABATE/ILHBIX JKCTOHOB
IIEPCOHAIA U PACIO3HABAHUEM SPJIbIY-
KOB Ha IMOPTATUBHBIX KOMIIBIOTEPAX,
4TOOBI OOECIIEUUTh COTPYAHUKAM 6€30-
MACHBIA JOCTYII K BHYTPEHHEN BbIYMCJIN-
TEJIbHOIL CETU U CBA3ATb UX C KOJUICI'aMU
B IPYIUX YACTSIX 3TAHUSL

OT13bIBYMBAS CpeAd
Koryia Mbl 6y7IeM OKPY:KEHBI JIEKTPOH-
HBIMU APJIBIKAMHA 1 CYUTBIBATCIIAMU, C6Y—
JIeTcsl MeuTa Bansepa, 1 aBTOMaTHU3aLusa
M36aBUT HAC OT ITOBCEJHEBHOM CYETHL
Haraxom yposne unrerpanuu KFID-Tex-
HOJIOTHS OY/IET IIOMOTATh HAM JIKE B ME-
Jioyax. Hanpumep, KOMITBIOTCPHBIC YCT-
POYICTBA, OCHAIICHHBIC CPEACTBAMU KFID,
CMOT'YT «TOBOPHTE» JIPYT C IPYTOM U HE32-
BHUCHMO HACTPAMBATH CBOU COEMHCHUSL
Ecnu Bam koMmmbloTep 6y/eT OCHAIeH
OECIIPOBO/IHBIM CETEBBIM YCTPOHCTBOM
(nanpumep Bluetooth) u RFID-CYUTbIBA-
TEJIEM, TO, KYIIHB, CKQKEM, IPUHTEP, BbI
MPOCTO PACHAKYETE €ro, MOCTABUTE Psi-
JIOM C KOMIIBIOTEPOM, 4 TOT YK€ CaM CUH-
TACT SIPABIK U ABTOMATHYCCKU TTOJKITIO-
YUT HOBOE YCTPOMCTBO, M30ABUB BaC
OT MHOXKECTBA HY/IHBIX JIMAJIOIOB, HEOO-
XOJMMBIX IIPU PYYHOU YCTAHOBKE.
O6/1aCTb  BO3MOXKHOI'O IIPUMCHEHUS
RFID-TexHonoruu secbma oommpHa. Crie-
ITUATMCTBI KOMITAHUH [ntel paboTaioT HaJL
CHUCTEMOH IS JIIOJIEH C OCIa6JICHHON

ITaMATHIO. B OJHOM M3 €€ IPOTOTHUIIOB SIP-
JIBIYKAMH CHAGKEHBI BCE IIPE/IMETHI, HEOO-
XOMAUMBIC JTA TIPDUT'OTOBJICHWA YAIIIKK Yasl.
Hanpumep, Korga 601bHON 6epeT caxap-
HMILY U ITAKETHK C YaeM, alaparypa OIl-
peaensaeT uxX UACHTU(MUKATOPBL U MECTO-
IOJIOKEHHUE, 4 KOMIIBIOTEP AEIACT BBIBOJ,
YTO MALMEHTY HY)KHA IOMOIIb. CucTeMa
TAKKE KOHTPOIHPYET IMOCICIOBATEIIb-
HOCTbB UCIIOJIb3OBAHUA IIPCAMCTOB, 9TOOBI
CBOEBPEMEHHO 3dMETUTD, YTO OGOIBHOIO
«32€JI0», U IIPOU3HECTH COOTBETCTBYIO-
LIYIO PEYEBYIO IIOJCKA3KY.

Pa3paboTKOU aHTUTEPPOPHUCTHYECKOM
RFID-cucTreMbl CEHMYaC 3aHMMAIOTCS TPH
KPYIIHEHUIINE B MHPE IOPTOBBIE KOM-
nanuu — PSA Corporation, Huichinson-
Whampoa n P&O Porls. I'py30Bble KOH-
TEUHEPBI OyJyT OCHAIIEHBI CKPBITHIMU
JATYUKAMH, CHOCOOHBIMA OOHAPYKUBATD
PATUOAKTUBHBIC, XUMUYCCKU U OHOJIOTH-
YECKM OllaCHBIC BelecTsa. Ha ceropns
CUCTEMA TIO3BOJIICT PETUCTPUPOBATH
TOJIBKO HE3aKOHHOE BCKPBITHE KOHTEH-
HEpPOB. B OyzaymieM Ha KaKAOM 3rarie
TPAHCIOPTUPOBKU CUUTHIBATEIN GyayT
OIPAIINBATh BCTPOCHHBIC IATYHKH, CO-
OOIIAIOMME JAKE O KPATKOBPEMEHHOM
NPUCYTCTBUU ITO/IO3PHUTE/IBHBIX BCIICCTB.

CO BpPEMEHEM U3BJICKATh JAHHBIC
U3 RFID-ApIBIKOB CMOTYT U 3JICKTPOH-
Hbl€ OpTraHaunseprl (Personal Digilal
Assistants, PDA). C uaeHTU(PUKAITTOHHO-

AOMNOAHUTEABHAS AUTEPATYPA:

ro 4yura Ha TabJO >KEJIE3HOAOPOKHOM
CTAHIIUU KAPMAHHBIM KOMIIBIOTED CYU-
TaeT BE6-apeC IEKTPOHHOIO PACIINCA-
HUA 1Toe3/10B. Hanpasus PDA Ha BBIBECKY
puasnTOpa, BBl O€3 TPyAA IOAYIUTE TU-
IIEPCCHUIKY HA JICTATBHYIO UH(OPMAITUIO
O MPOJABACMON HE/IBIPKMMOCTH.

Eme 1anexko He BCe TEXHUYECKUE TPY/-
HOCTU NPEOJOJIEHBL [IpOouayT ropsl,
a4 MOJKET, U JIECATHIIETHUS, IIPEXK/IEC YEM Mbl
CMOXKEM BKYCHUTD IUIO/IbI TIOJTHOIICHHOM
peanusanuu Be3aeCymux REFID-CUCTeM.
OJHAKO 10 MEPE UX PA3BUTUS MBI OyIEM
BCE OTYECTJIUBEE 3AMEYATh, KAK 3TA TEX-
HOJIOTHSI B COYETAHUU C HHTEpHETOM
IIOMOTI'd€T KOMITBIOTEPAM BOCIIPUHHUMATh
OKPYXAIOIUI MHp W PEaArupoBaTh
Ha IPOUCXOJAIINE B HEM COOBITHSL.

B 1991 r. Barizep nmucas Ha CTpaHULIAX
Scientific American: <«Iyiaa 1O JeCy, Mbl
MOXKEM ITIOJIYYUTDb GOJIbLIE NH(OPMALIUH,
UeM COZCP/KUTCS B JIOOOHU KOMIIBIOTEP-
HOM CUCTEME, HO CPEJIN JIEPEBLEB Mbl OT-
JIBIXA€M, 4 KOMIIBIOTEPbI YTOMJIIIOT HAC.
Koryza MammHbpl OPraHuYHO BIIUIIYTCS
B HAIIly CPEy U NIEPECTAHYT TPEOOBATb OT
HAC MOTPYKEHMSI B MHP TEXHHKH, TOI7IA
IIOJIb30BAHME KOMIIBIOTEPAMHU CTAHET Ta-
KM K€ TTPUSTHBIM, KAK IIPOT'YJIKA 10 JIECY>.
B nmpunnune, RFID-TEXHOIOTUSA MOXKET
CAENaTb aBTOMATHU3ALMIO BCEOOBEMIIIO-
IIEU YU HCHABA3YUBOM — MOHUCTUHE TAKOM
K€ IMPUSITHOM, KAK MOITMOH Ha ITpyupoje. M
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Ubiquitous Electronic Tagging. Roy Wont and Dan M. Russel in IEEE Distributed Systems
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Connecting the Physical World with Pervasive Networks. Deborah Estrin, David Culler,
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Comparing Autonomic and Proactive Computing. Roy Want, Trevor Pering and David
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ECAM yAMBUTEABHQS TEOPUST NETAEBOW KBAHTOBOW OOABUTALNMN
BEPHA, TO MPOCTPAHCTBO M BPEMS, BOCMNPUHMMOEMbIE HOMU
KOK HenpepblBHble, HO CAMOM AEeAe COCTOST U3 AUCKPETHbIX
4yacTmL,
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C IpeBHUX BPEMEH HEKOTOPBIE (PHUIOCO-
(Dbl U yYEHDIE IPEITIONATAIN, YTO MATCPUS
MOJKET COCTOATb U3 KPOLIECYHBIX 4TOMOB,
HO ere 200 J1eT Ha3a/1 MajIo KTO BEPUL UTO
UX CYLIECTBOBAHHUE MOXKHO [OKA43aTh.
CerozHs Mbl HAOIIOIAEM OT/E/IBHBIC ATO-
MBI U U3y4d€M YACTHULIBI, UX COCTABIIAIO-
ue. 3epHUCTOE CTPOCHUE BELIECTBA JIJIS
HAC YK€ HE HOBOCTb.

B nocnepnue pecarwietus (PU3UKU
Y MATEMATHUKH 33a10TCs BOIIPOCOM: HE U3
JUCKPETHBIX JIM 4aCTEH COCTOUT IIPO-
CTPaHCTBO? [ICCTBUTEIBHO JIM OHO HE-
MIPEPBIBHO WIK OOJIBILE OXOKE Hd KYCOK
TKAHH, COTKAHHOI U3 OTIEJIbHBIX BOJIO-
KOH? Ecjiit 661 MBI MOIJIV HAGJIIO/IATH YPE3-
BBIYATHO MaJIblE€ OO'bEKTDL, TO YBUJEIU Obl
ATOMBI IIPOCTPAHCTBA, HEIC/IUMbIC MEJIb-
JaUIIe 4acTULIbI O6beMa? A KaK ObITb CO
BPEMEHEM: IUTABHO JIU IIPOUCXO/SAT U3ME-

B Mupe Hayku
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HCHUA B IIPUPOJC WIX MUP PA3ZBUBACTCA
KPOLIEYHBIMU CKAYKAMU, JCHCTBYS CJIOB-
HO KOMIIBIOTEP?

3a nocresaue 16 JIeT yUeHbIE 3aMETHO
HpI/I6JIHSI/IIII/ICI) K OTBCTAM HA 9THU BOIIPO-
¢bL COITIACHO TEOPHUHU CO CTPAHHBIM HA3Ba-
HHEM (IICTIEBASI KBAHTOBAA IPABUTALINA>,
IIPOCTPAHCTBO U BPEMs JCHCTBUTEILHO
COCTOAT U3 IMCKPETHBIX YaCTEH. PacueTsl,
BBIIIOJTHCHHBIC B PAMKaX 3TOU KOHLECII-
LU, OITMCBHIBAIOT IIPOCTYIO U KPACHUBYIO
KapTHHY, KOTOPasi IOMOT'4€T HaM OObsC-
HUTD 3a1dJOYHBIC ABJICHWA, OTHOCAIIMCCA
K YEPHBIM JbIpaM U BOJbIIOMY B3PbIBY.
HornmaBHOE JOCTOMHCTBO YIOMSHYTOU
TEOPUU 3AKIIOYACTCS B TOM, UTO YK€ B OJIH-
JKafeM O6yynieM €€ NPEACKA3aHUA MOXK-
HO 6yZIET IPOBEPUTD IKCIIEPUMEHTAIBHO:
Mbl OOHAPYKUM 4TOMBI IIPOCTPAHCTBA,
€CJI OHU JCHCTBUTENILHO CYIICCTBYIOT.

KBaHTBI
Bmecrte ¢ MOMMM KOJJIETdaMU MBI PA3BHBA-
JIM TEOPHUIO IIETIIEBOM KBAHTOBOU I'PABUTA-
uuu (TIKD), ObITasCh pazpadoTaTh JOITO-
JKJAHHYIO KBAHTOBYIO TEOPUIO TATOTEHMSL.
YTOOBI OOBACHUTD UCKIIOYUTEIBHYIO BAK-
HOCTD ITOCJIEAHEN M €€ OTHOLIEHUE K JUC-
KPETHOCTU IPOCTPAHCTBA M BPEMEHH,
51 TIOJDKEH HEMHOI'O PACCKA3aTh O KBAHTO-
BOU TEOPHUM U TEOPUHU I'DABUTALIAH.
ITogBneHne KBAHTOBOU  MEXAHHUKU
B IIEPBOI 4eTBEPTU XX B. OBLIO CBA3AHO
C JOKA34TEJIbCTBOM, YTO MATEPUA COCTOUT
U3 ATOMOB. KBaHTOBBIC ypaBHEHUA TPEOY-
IOT, YTOOBI HEKOTOPBIC BEJIMYMHDL, TAKUC
KaK 3HEPrus a4ToMa, MOIVIA IIPUHUMATh
TOJIBKO OIIPEJETIEHHBIE JMCKPETHBIC 3HA-
yeHUA. KBaHTOBAsA MEXAHUKA B TOYHOCTH
OIMCBIBAET CBOMCTBA U IIOBEAEHHUE ATO-
MOB, 3JICMCHTAPHBIX YACTULL 1 CBA3bIBA- )
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DHINKA

IOLINX UX CWIL CaMast yCIIeIIHasg B UCTOPUU
HAyKM KBAHTOBAs1 TCOPUs JIEKUT B OCHOBE
HAIICrO IOHMUMAHHA XUMHH, dTOMHOU
U CYOATOMHOM (PU3UKU, IEKTPOHUKH U
JlaKe OUOJIOTHU.

B Texe necarneryis, Korna 3aposkKaaiach
KBAHTOBAsI MEXAHUKA, AJIbOEPT DUHIITCHH
pa3padoTaI OOIIYIO TEOPUIO OTHOCHUTE b~
HOCTH, KOTOPAsi IIPEACTABIIAET COO0M TECO-
puio rpaBuTan. COIVIACHO €M, CHJIA TATO-
TEHUsA BO3HUKACT B PE3YJIBIATE U3rU6A IIPO-
CTPAHCTBA U BPEMEHU (KOTOPBIC BMECTE
06pa3yIOT IPOCTPAHCTBO-BPEMS) TTOJ1 JICHA-
crBUeM Matepun. IIpencrasere cebe Tsoke-
JIBIA 114D, ITIOMEIIEHHBIA HA PE3UHOBBIA
JIUCT, U MAJIEHBbKUI IIIAPHK, KOTOPbII KaTa-
ercst BO/M3u 60sbIoro. HHIapbl MOYKHO pac-
CMaTpUBATb Kak COIHIIE U 3€MJTIO, 4 JIUCT —
KAK IPOCTPAHCTBO. TSOKEbIH AP CO31AET
B PE3MHOBOM IOJIOTHE YIJIyOJIEHHE,
I10 CKJIOHY KOTOPOI'O MEHBIIHI IAPUK CKA-
TBIBAETCS K OOJIBLIEMY, KAK OYITO HEKOTO-
past CWIa — IPABUTALINA — TSHET €0 B STOM
HanpasaeHUU. TOUHO TaK e J1106as1 MaTe-
pUA WIN CTYCTOK S9HEPIUH HCKAKAIOT I'€O-
METPUIO IIPOCTPAHCTBA-BPEMEHU, IIPUTS-
I'MBAs YACTULIBI U CBETOBBIC JIYUU; ITO SIBJIC-
HME Mbl 1 Ha3bIBACM IPABUTALIUEH.

TTo oTAEeIbHOCTH KBAHTOBAS MCXAHWKA 1
0061111 TEOPUSI OTHOCHUTEIBHOCTU DUH-
IITEHHA SKCIIEPUMEHTATIBHO IIOATBEPIKIIC-
HbL OJJHAKO CIIE HU PA3Y HE UCCICIOBATIC
CJTy4ar, KOIja MOYKHO ObUIO ObI IPOBEPHUTD
06€ TEOPHUU OJJTHOBPEMEHHO. [I€J10 B TOM,
YTO KBAHTOBBIC 3(P(PEKTHI 3aMETHBI JIUIIb
B MQJIbIX MACIITA0AX, 4 I TOT'O, YTOOBI
CTAJIU 3aMETHBI 3(P(MEKTEI OOMIECH TEOPUU
OTHOCHTEIbHOCTH, TPEOYIOTCSL OObIIUE
MacChL O6bEAMHUTD 063 YCIIOBUA MOXKHO

[TPOCTPAHCTBO COTKAHO 13 OTAEAbHbIX
HUTEWN.

JIUIIB ITPHU KAKHUX-TO SKCTPAOPAUHAPHBIX
OOCTOATENHCTBAX.

TTOMHUMO OTCYTCTBUS SKCIICPUMCHTAITb-
HBIX JITAHHBIX CYHICCTBYCT OI'POMHAA KOH-
HENTYIbHAS ITPOGIIEMA: OOITIASI TEOPHS OT-
HOCHUTEIBbHOCTH DYHIITENHA TOJIHOCTBIO
KIACCUYECKas, T.€. HEKBAHTOBAs. 11 obe-
CIIEYEHA JIOTUYECKOM LIEJIOCTHOCTU (PU3H-
KU HY’KHA KBAHTOBAS TCOPHS I'PABUTAIINH,
OOBEUHSIONTASI KBAHTOBYIO MEXAHUKY C OO-
I TEOPHUEN OTHOCUTEIBHOCTH B KBAHTO-
BYIO TEOPHIO POCTPAHCTBA-BPEMCHH.

DUBHKU PA3PAGOTAIU MHOKECTBO MATEC-
MATHYCCKUX IPOIICYP /YIS ITPEBPAIICHUS
KTACCHYECKOM TEOPUHU B KBAHTOBYIO. MHO-
T'UC YIYCHBIC THICTHO ITBITAJIUCH IIPUMCHHUTD
UX K OOIICH TEOPUU OTHOCUTCITBHOCTH.

OB3OP: KBAHTOBOE MPOCTPAHCTBO-BPEMSI

* YT06bI M3Yy4nTb CTPYKTYPY MPOCTPAHCTBA B MEABYAMLLIEM MACLUTABE, HY)KHO OBPa-
TUTBCSI K KBAHTOBOW TEOPUN MO ABUTALN, MOCKOABKY COFAQCHO OBLLIEN TEOPUM OTHOCU-
TEABHOCTU TArOTEHME BO3HUKOAET BCAEACTBME NCKPUBAEHWSI MPOCTRAHCTBA M BDEMEHM.
* O6beAVHS GYHACQMEHTAABHBIE MPUHLMBI KBOHTOBOW MEXAHWKI 1 OBLLLEN TEOPUM OT-
HOCUTEABHOCTU, GUBNKM PA3PABATHIBAKOT TEOPUIO METAEBOW KBOHTOBOW MOOBUTALIAN.
AOMNyCTUMbIE KBAHTOBbIE COCTOSIHMSI MPOCTPAHCTBA OHM M30BPAXKAIOT B BUAE CMINHO-
BbIX CETeN, A KBOHTOBOE MPOCTPAHCTBO-BPEMS] — B BUAE CMIMHOBOW MEHbI.

* COrAQACHO TEOPUN METAEBOM KBAHTOBOW MOOBUTAILIMM, MPOCTPAHCTBO-BPEMST AUCKPET-
HO. O6bEM KBOHTA MPOCTPAHCTBA MPUMEPHO POBEH AAMHE [AOHKA B KyBe, T.e. 10-7 cMm®.
KBQOHT BpemeHu aamntcs 10 ¢ (Bpemst NAaHKA). B GAMKanLLEM BYAYLLEM MPOSIBAEHMS]
AVCKPETHOCTU MPOCTPAHCTBA-BPEMEHN BYAYT OBHAPY KEHbI SKCMEPUMEHTAABHO.

Pacyersl, mpoBeieHHbIE B 1960-x 11 1970-x
IT, CBUJCTEIbCTBOBAIM O TOM, YTO KBAHTO-
BYIO MEXAHHUKY U OOIIYIO TEOPHIO OTHOCH-
TEJIBHOCTH  OOBEOUHUTL HEBO3MOXKHO.
Kazanoce, cUTyaruio MOXKET CITACTU TOIIBKO
BBE/ICHHUE COBEPLICHHO HOBBIX IIOCTY/IATOB,
JOIIOJIHUTC/IbHBIX YaACTHII, TIOJIEH WK
OO'BEKTOB MHOT'O PO/, DK30THKA €TMHON
TEOPUU JIOJDKHA IIPOSIBILATBCA TOJIBKO B TEX
HCKITIOYHUTCIbHBIX CJIY4asdaX, KOrja Cymiecr-
BCHHbBIMH CTAHOBATCA 1 KBAHTOBO-MCXAHM-
YECKUE, U I'PABUTALIMOHHBIC 3(PMEKTDL
B rionbITkax JOCTYOKEHHA KOMIIPOMHUCCA
POAWINCH TAKKE HAIIPABJICHUS, KAK TCOPUS
TBUCTOPOB, HEKOMMYTATHBHAsI '€OMETPHS
U CYIIEPrPaBUTALIVL

BonbIon nonyaspHOCTbIO y (PU3UKOB
MOJIb3YETCs TEOPHUs CTPYH, COIVIACHO KOTO-
POH NIOMUMO TPEX XOPOLIO HU3BECTHBIX
MIPOCTPAHCTBEHHBIX U3MEPEHUM €CTh €1IIe
LIECTb WIH CEMb, KOTOPBIE /IO CHX I1OP HHU-
KOMY HE€ yIABWIOCh 3aMETHTh. Teopus
CTPYH TAKKE IIPE/ICKA3BIBACT CYIICCTBOBA-
HHUC MHOXCCTBA HOBBIX 3JICMCHTAPHBIX
YACTHUL 1 CUJI, HAJTMYHC KOTOPDBIX CIIC HH
pasy He 6bUIO NOATBEPAKICHO HAOMIONCHHU-
AMH. HEKOTOpBbIE YYEHBIE TIOIATAIOT, YTO
OHA ABJACTCA YACTbIO TAK HA3bIBACMON
M-Teopum, HO, K COXXAJICHUIO, HUKAKOT'O
TOYHOI'O €€ OIIPEIEIICHIUSA TTOKA MPETIOAKE-
HO He ObU10. [T03TOMY MHOI'ME CIIELIAJIH-
CTbI YOEKICHDL, UTO CJICAYCT U3yIUTh IMC-
IOIIMECS A/IBTCpHATHUBbL. Hama neriesas
KBAHTOBAS TCOPUA TPABUTALIUN — HAUOO-
JIe€ PA3BUTAS U3 HUX.

BoAbLLag Ad3enKa
B cepeaune 1980-x 1. Mbl BMeCTE C AGH
AmrrekepoMm (Abhay Ashtekar), Tagom [Ixe-
Ko6coHoM (Ted Jacobson) 1 Kapio Poses-
s (Carlo Rovelli) penmu ere pas IoIbl-
TAThCA OGBETUHUTD KBAHTOBYIO MEXAHUKY
M OBIITYIO TEOPHIO OTHOCUTEIBHOCTH C ITO-
MOIIBIO CTAHAAPTHBIX METOJOB. Jleno
BTOM, YTO B OTPUITATEIBHBIX PE3Y/IBIATAX,
MOJIy4EeHHBIX B 1970-XIT,, OCTABAIACh BAXK-
Hasl JIA3EHKA: IPY PACYETaX IIPEAIoIara-
JIOCB, 9YTO TEOMETPHS IIPOCTPAHCTBA HE-
MIPEPBIBHAS U ITIAIKAsI HE3ABUCHMO OT TO-
'O, HACKOJIBKO JICTATIBHO MBI ICCIIC/IYEM €€.
TOYHO TAK >KE JTOJY PACCMATPHBAJIHN BEITIC-
CTBO JIO OTKPBITHS ATOMOB,

HWTax, MBI PEIIHUIN OTKA32ThCS OT KOH-
LENIUN TIAAKOTO HEPEPBIBHOTO IIPO-
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SOURCE: AREA AND VOLUME DATA FROM ROBERTO DE PIETRI AND CARLO ROVELLI (http://arxiv.org/abs/gr-ac/9602023); NADIA STRASSER

DH3NKA

CTPAHCTBA U HE BBOAWTb HUKAKMX I'MITOTES,
KPOME XOPOILIO IIPOBEPEHHBIX SKCIIEPU-
MCHTAJIbHO IIOJIOKECHHUI O0IIEeH TeOpUU
OTHOCHUTEIBHOCTH U KBAHTOBON MEXAHU-
KH. B yacTHOCTH, B OCHOBE HAIIUX pacye-
TOB ObUIN 3A/I0’KEHBI B4 KJIIOUEBbIX IIPHH-
IIATIA TECOPUH DUHINTCIHHA.

IlepBbIri M3 HUX — HE3ABUCUMOCTD OT OK-
PYKEHUA — IIPOBO3IVIALIAET, YTO I'€OMET-
PHA IPOCTPAHCTBA-BPEMEHHN HE (PUKCUPO-
BaH4, 4 ABJIACTCA MEHAIOIICHCA, JUHAMUYE-
CKOM BEIMYMHOHNH. YTOOBI ONIPEIEIHUTh
T€OMETPUIO, HEOOXOUMO PEILIUTD PSifL
YPABHEHUH, YYUTBIBAIOIINUX BIUSHHE BE-
LIECTBA M 3HePruu. Keratu, coppeMenHas
TEOPUS CTPYH HE ABIAETCA HE3ABUCUMOU
OT OKPYXEHHS: YPABHEHUA, OIIUCHIBAIO-
LIIHE CTPYHBI, C(OOPMYJIMPOBAHBI B OIIPE/IC-
JIEHHOM KJIACCUYECKOM (T.€. HEKBAHTOBOM)
MNPOCTPAHCTBE-BPEMEHU.

Bropoii npuHImIL, Ha3BaHHBIA «uddeo-
MOP(HON MHBAPHUAHTHOCTBIO?, ITIACHT, YTO

UL OTOOPAKEHMA ITPOCTPAHCTBA-BPEMEHH
U TIOCTPOCHUA ypaBHﬁHI/Iﬁ MBbI BOJIbHbI BbI-
OUpPaTh MOOYIO CUCTEMY KOOPAUHAT. Touka
B IIPOCTPAHCTBE-BPEMECHU 33JA€TCS TOJIBKO
(PU3NYECKU NPOUCXOAAIIMMU B HEH COObI-
TUAMH, 4 HE €€ MOJOXKEHHUEM B KAKOU-TO
OCOOOH CUCTEME KOOPJIMHAT (HE CYITIECTBY-
€T HUKAKHUX OCOOBIX KoOpuHaT). Andde-
OMOP(HASI UHBAPUAHTHOCTb — YPE3BIYAM-
HO BLKHOE (PYH/ITAMEHTAIBHOE IOIOKEHHE
OOl TEOPHUH OTHOCHUTEBHOCTH.
AKKypaTHO O6'beJUHNB 064 IPUHIINIIA
CO CTaH/IAPTHBIMU METOJAMHU KBAHTOBOU
MEXAHUKH, MBI Pa3pab0TaId MATEMATHYC-
CKHU A3bIK, KOTOPBII IO3BOJII IIPOBECTH
HY>XHBIC BbIYUCIICHUA WU BBIACHUTD, JHUC-
KPETHO IPOCTPAHCTBO WIH HENIPEPBIBHO.
K HammeMy BOCTOPIY, U3 PACYETOB CJICIOBA-
JIO, YTO MPOCTPAHCTBO KBAHTOBAHO! Tak
MBI 3AJI0’KWJIM OCHOBY TCOPHH IIETICBOU
KBAHTOBOU I'paBUTalIUM. KCTaTH, TEPMUH
«IIeTeBass» ObUI BBEJICH MU3-34 TOI'O, YTO

B HCKOTOPBIX BBIYHUCIICHUAX HUCITOJIb30OBA-
JIMChb MAJICHBKHEC IICT/JIH, BBIJCJICHHBIC
B IIPOCTPAHCTBE-BPEMCHU.

Mmuorue (PU3UKHA U MATEMATUKA IIPOBEPU-
JIA HAIIHU PACYETDI C UCIIOb30BAHUEM PA3-
JIMYHBIX METOJOB. 32 IPOIIE/IINE I'O/IbI TEO-
Py ETIIEBOM KBAHTOBOM I'DABUTALIN OK-
peruia 6aroapst yCHINAM YIEHBIX PA3HBIX
crpan Mupa. [Ipozenannas paboTa o3BOJs-
€T HaM JJOBEPATH TOH KAPTUHE IIPOCTPAHCT-
Ba-BPEMEHU, KOTOPYIO 51 OIUIITY HIDKE.

B naiert KBaHTOBOJ TEOPHUU PEYb UACT
O CTPYKTYPE IPOCTPAHCTBA-BPEMCHH B Ca-
MBIX MaJIbIX MACIITA6aX, U YTOOBI Pa30-
OpaTbCs B HEH, HECOOXOAUMO PACCMATPU-
BATb €€ INPEICKA3AHUA U1 MaJICHBKOU
IUIOIIAAU WIN O6beMa. MIMes 1e/10 € KBaH-
TOBOM (PUBHKOI, BA’KHO OIIPEIEINTD, Ka-
KHe (PUBUYECKHE BEJIMYUHBI JIOJDKHBI ObITh
usMepeHsbl.  IIpencrassre cebe HEKYIO
001aCcTh, OOO3HAYCHHYIO TI'paHuLCH B
(em.puc.6HuU3Y), KOTOPAS MOYKET OBITD 3~ )

KBAHTOBbBIE COCTOS9HUY OBBEMA U NAOLLAAU

A 5 A
3 .
o
< ~
Y )
g % 1.0 4
oy O
22 c
S )
S, z
& 3
(o)
g
o] <
o ~
H 3
0
g & 05
N (@]
2
AABHbIM BEIBOA Teopum METAEBOM KBAHTO- =
BOWM FPABUTALMM OTHOCUTCSI K OBbEMOM
M MAOLLOASIM. PACCMOTPUM OBAQCTb MPO-
CTPOHCTBA, OIPAHUYEHHYIO ChepryecKomn
060A0HKOM B (Cm. cBepxy). B cooTBETCTBMM 0. 0.

KBQHTOBASI MAOLLOAL

C KAQCCMYeCcKoW (HEKBAHTOBOW) (UIMKOM

ee 06BbEM MOXKET BbIPAYKATLCST AOOBIM ASNCTBUTEABHBIM MOAO-
XKUTEABHBIM YMCAOM. OAHOKO, COTAQCHO TEOPWUWU METASBOM
KBOHTOBOW MOOBUTALMN, CYLLLECTBYET OTAUYHBIN OT HYAST ABCO-
AKOTHBIN HOUMEHBLLUI 06BbEM (MPUMEPHO PABHBIN KYOY AAVHBI
MAaHKa, T.e. 10-” cm®), a 3HaYeHNs GAAbLLNMX OGBLEMOB MPEA-
CTOBASIKOT COBOM ANCKPETHBIN PSIA YMCEA. AHOAOTUYHO, €CTb

KBaQHTOBbI OOBEM

ATOM BOAOPOAC
A

SHeprus

HEHYAEBASI MUHUMOABHAS MAOLLGAL (MPUMEPHO KBAAPAT AAU-
Hbl FIAQHKA MAK 107 CM?) U AUCKPETHBIN PSIA ACTTYCTUMbIX MAO-
waaen 6 AbLLEro pasmMepa. AUCKOETHbIE CMEKTPbLI AOTYCTU-
MbIX KBOHTOBBIX MAOLLOAEN (CAEBA) U KBOHTOBLIX OOBLEMOB
(B LIeHTPE) B LUIMPOKOM CMbICAE MOXOXM HO AUCKPETHBIE KBOH-
TOBbIE YPOBHM SHEPIMM ATOMA BOAOPOAQ (CripaBa).
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DH3HKA

U3OBPAXEHUE KBAHTOBbIX COCTOAHNN OBBbEMA

ANATPAMMBI,  HASBIBAEMbBIE ~ CTMIMHOBBIMW  CETSIMIA,
VICTIOAB3YIOTCST AASI MPEACTOBAEHWNST KBAHTOBBLIX COCTOSIHUM
NPOCTPAHCTBA MNPV MUHUMOABHOM MACLUTA6E AAVHBI. Hampu-
Mep, Ky (@) — 9TO OObEM, OKPYXXEHHbIN LUECTLIO KBOAPATHbI-
MU rPaHsIMK. COOTBETCTBYHOLLLASI CAIMHOBAS CETh (B) COASPKUT
TOUKY (Y3€eA), MPEACTABASIOLLYIO O6bEM, U LLUECTb AUHWUM, N30~
BPOKAOLLMX TPAHN. YACAO BO3AE Y3AQ YKO3bIBOET BEANYNHY
06beMA, A YNCAO BO3AE AVHUM — MAOLLLIAAb COOTBETCTBYHOLLEMN
rpPaHW. B paccmaTtprBaeMoM CAyHae O06beM pPOBEH BOCbMM
KYOUYECKNM EAVMHNLIOM [TAQHKQ, O KOXKAQS U3 TPAHEN MeET
MAOLLCAb B YETBIDE KBOAPATHBIE €AMHMLBI MNAaHKA. (MPABMAC
NETAEBOW KBOHTOBOW MOABUTALMM OTPOHUYMBAIOT AOMYCTUMbIE
3HAYEHMS1 OBBEMOB M MAOLLIOAEN ONPEAEAEHHBIMU BEAUYMHA-
MU: Y AVHUM 1 B Y3AOX MOTYT PACTMOACIATHCST AWLLb OMpeAe-
AEHHbIE KOMOVHALIMWN YCEA.)

EcAv HO BEpPXHEN MPAHM Ky6a MOMELLLEHA MMPAMUAQ (C), TO
AVIHVISI, MOEACTABASIFOLLLOS STY MPAHb B CMIMHOBOW CETUN, AOAXK-

oo

OAWH KBOHT NAOLLOAM

HQ COeAUHSITb Y3eA Kyba C Y3AOM MpaMmAbl (d). AVHUKM, COOT-
BETCTBYIOLLME YETBIDEM CBOGOAHBIM MOAHSIM MUPAMUABI U NSITA
CBOBOAHBIM IPAHSIM KyOa, AOAKHBI BIXOAUTL M3 COOTBETCTBY-
FOLLX Y3AOB. (AAS YMPOLLEHMST CXEMbI YACAQ OMyLLEHbI.)

Boo6LLe B CMHOBOM CETU OAMH KBAHT MAOLLOAM M30OPONKa-
eTCs OAHOM AVHUEN (&), O NAOLLOAL, COCTOBAEHHOS 13 MHOTX
KBAHTOB, OB0O3HAYAETCS MHOMUMU AUHUGMX (). AHOAOTNYHO
OAVH KBAHT OBBbEMA M30BPAKAETCST OAHUM Y3AOM (g), TOTAC
KAK GOAbLLMIA OOBEM COAEPKMT MHOTO Y3AOB (h). Tak, o6bem
BHYTPW CHEPUIECKON OBOAOHKM 3AACETCST CYMMOM BCEX 30-
KAKOYEHHBIX B HEM Y3AOB, A MAOLLOAB MOBEPXHOCTM POBHA CYM-
Me BCEX AVHUM, MPOXOASILLMX CKBO3b MOAHMLYY OBAQCTH.

CnnHoBble ceTn 6oree GYHACMEHTAAbHbI, YEM KOHCTPYK-
UMM M3 MHOTOTPAHHMKOB: AlOOOE COYEeTaHME MOAMDAPOB
MOXXHO 1306 A3NTb COOTBETCTBYIOLLEN AMATPAMMOW, HO He-
KOTOPbIE MPABUAbHBIE CMIMHOBBLIE CETU MPEACTABASIIOT TAKNE
KOMBWHALMM O6BbEMOB U MAOLLAAEN, KOTOPbLIE HEBO3MOXXHO
COCTOBUTb 13 MHOTOTPAHHUKOB. TAKME CMMHOBbLIE CETU BO3HU-
KQIOT, KOTAQ MPOCTPAHCTBO UCKPUBASIETCSI CUABHBIM FOOBUTA-
LIMOHHBIM MOAEM WA KBAHTOBBIMY GAYKTYALMSIMU TEOMETPUMN
B MACHKOBCKMX MOACLUTABOX.

B@ AbLLCS MAOLLOAD

OAVH KBAHT 06bemMa

HYJIMPOBAH4, TO PE3Y/IBIAT U3MEPEHHUSI MO-

JaHa MaTEPHUAIbHBIM OOBEKTOM (Ha-
HpUMEP, YyI'YHHOH CKOPJIYIIOH) WA
HEIIOCPEICTBEHHO TI'€OMETPUEH  IIPO-
CTPAHCTBA-BPEMEHU (HAIPHUMEDP, T'OPU-
30HTOM COOBITHI B CJTy4a€e YEPHOM IbIPDL).

YTO IPOUCXOLUT, KOIJAd MBI U3MEPSIEM
00ObEM OMMCAHHOU 001acTH? KaKOBBI BO3-
MOJKHBIE PE3YJIBIATHL, JOIIYCKACMbIC KAK

KBAHTOBO¥ TEOPHEH, TAK U ippeomopd-
HOM MHBAPUAHTHOCTBIO? EC/in reoMeTpust
[POCTPAHCTBA HEIIPEPBIBHA, TO PACCMAT-
puBaeMasg 061aCTb MOXKET UMETD JIIOOOH
pa3Mep, ¥ ee O6bEM MOKET ObITH BBIPAIKEH
JIOOBIM JIEHCTBUTEIbHBIM OJIOKUTEb-
HBIM YHCJIOM, B YACTHOCTHU, CKOJIb YTOHO
OIM3KUM K Hy/mo. Ho eciii reomeTpus rpa-

JKET NIPUHAUICKATD TOJIBKO JUCKPETHOMY
HAOOPY YHCET U HE MOKET OBITh MEHbIIIE
HEKOTOPOI'0 MUHHUMAJIBHO BO3MOKHOT'O
ob6bema. JJaBaiTe BCIOMHHM, KAKOH SHEp-
THUEN MOKET O6JIAIATh AJIEKTPOH, O6paIa-
IOUIMICSA BOKPYT aTOMHOIO Aapa? B pam-
KaX KIACCHYECKOM (PUBUKH — JIOOOMU,
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HO KBAHTOBASI MEXAHUKA JJOITYCKAET TOJIb-
KO OIIPEZICJICHHBIE, CTPOIO (PUKCUPOBAH-
HBIC JUCKPETHBIC 3HAYCHUS S3HEPIUU. Pas-
JIMYUE TAKOE JKE, KAK MEXIY U3MEPCHUEM
06'beEMA JKUIKOCTH, OOPA3YIONIEH HEIIpe-
PBIBHBIN ITOTOK (C TOYKM 3PEHUS YUYEHBIX
XVIII B.), u OIpeAe/IEHUEM KOTTMYECTBA BO-
JIbI, ATOMBI KOTOPOH MOKHO COCUUTATb.

COIIacHO TEOPUH NETIEBO KBAHTOBOM
IPABUTALIUY, IPOCTPAHCTBO HOJOOHO aTO-
MaM: YU CJIA, TTOJTy9aeMbIC IIPU U3MEPEHUM
00beMa, 00PA3YIOT AUCKPETHBIN HAO0P, T-€.
06'bEM U3MEHSETCS OT/IE/IbHBIMU ITOPITHS-
Mu. JIpyrasg BEJIUYUHA, KOTOPYIO MOXKHO
U3MEPUTD, — IUIOIIAb I'PAHULILI B, KOTO-
pasi TOKE OKA3bIBACTCA JMCKPETHOM. IHBI-
MU (JIOBAMM, IIPOCTPAHCTBO HE HEIIPEPBIB-
HO U COCTOUT U3 OIIPEAC/ICHHBIX KBAHTO-
BBIX €JMHUL] IUVIOIIA 1 U OObEMA.

BoaMoskHbBIC 3HAYECHUS OOBEMA U IIJIO-
A4 U3MEPAIOTCSA B CAUHUILIAX, IIPOU3-
BOJAHBIX OT IJIMHBbI HHaHKa, KOTOpas CBA-
3aHA C CWIOH I'DABUTALIMM, BETHYMHOM
KBAHTOB U CKOPOCTBIO cBeTA. [liHa I'lian-
Ka o4eHb Majia: 10 % cM; ona onpejesnsaer
MAaCIITa6, IPH KOTOPOM I'€OMETPUIO IIPO-
CTPAHCTBA YK€ HEJIb3s CYHUTATb HEIPE-
PpBIBHOM. Camas MAJIEHbKAs BO3MOKHAsA
IO Ab, OTIIMYHAA OT HYJIA, IPUMCPHO
paBHA KBAApaTy JUIMHBL Ilnanka wim
10-% cm% HauMeHbIINI BO3MOKHBIN OOb-
€M, OTJIMYHBIA OT HyJs, — KyO UIMHBI
TInanka wim 10~ cm?, Takum 06pa3om, co-
IJIACHO TEOPUH B KAKAOM KyOHMUECKOM
CAHTHUMETPE IPOCTPAHCTBA COACPIKUTCS
npubaMsuTeabHo 10% aTOMOB O6bEMA.
KsanT 06beMa HACTOIBKO MAJL, UTO B KyOH-
YECKOM CAHTUMETPE TAKHX KBAHTOB OOJIb-
11€, 4YeM KyOU4ECKUX CAHTUMETPOB B BU-
Mot Beenennort (10%).

CnuHoBble ceTn
Ha 9TO 7K€ TOXOKH KBAHTBI OG'bEMA U TUIO-
ma1? BeITb MOXKET, IPOCTPAHCTBO COCTO-
WT U3 OIPOMHOT'O KOJIMYECTBA KPOITEUHBIX
Ky60B mwu cpep? Her, He BCe TaK IIPOCTO.
KBaHTOBBIC COCTOSTHHS OG'bEMA U TUIOIAI
MBI U300Pa’KAEM B BUZIE TUATPAMM, KOTO-
PpBbI€ HE JIUIIEHBI CBOCOOPA3HOI KPACOTHL
Boobpasure 061aCTb IPOCTPAHCTBA, IO
(opme HAMOMUHAIONIYIO KyO (em. puc. Ha
cmp. 52). Ha puarpaMmme Mbl H306paKaeM
€€ KaK TOYKY, IIPE/ICTABISIONIYIO OO'BEM,
C IIECTHIO BRIXOIANMMMU M3 HEC IMHUAMMU,

MATEPI91 PACIMOAATAETCSI B y3Aax
CMHOBOM CETW.

KaK/1as1 U3 KOTOPBIX H300PaKACT OIHY U3
rpaHeid Ky6a. YUC/Io psagoM C TOUYKOH yKa-
3BIBACT BEJIMUNHY OObEMA, 4 YHUCJIA PSJIOM
C JIMHUSMU — BEJIMYHHY IUIOMAAN COOT-
BETCTBYIOUIWX I'DAHEN.

TIoMeCcTHM Ha BEPLIMHY Ky6a IIPAMUTTY.
V HaIIMX MHOI'OTIPAaHHUKOB €CTh OOLIAs
I'PaHb, U UX CJICAYET U300PA3UTD KAK JBE
TOUKH (JIBa 06'bEMA), COCZIMHEHHBIE OJTHOM
U3 JIMHUHN (IPaHb, KOTOPAs COCAHUHACT
06beMBI). YV KyHad OCTATIOCh IATh CBOOO/ -
HBIX I'PaHEN (IIATb JIMHUIT), 4 Y IUPAMU-
JIbl — YETBIPE (YEThIPE JIMHUM). AHAJIOI'NY-
HO MOKHO U300Pa3UTh JTI0ObIC KOMOUHA-
LMW PA3IMYHBIX ~ MHOI'OIPDAaHHHUKOB:
OOBEMHBIE ITOJIU/IPBI CTAHOBATCS TOYKA-
MU WIH y3/IAMH, 4 IVIOCKUE I'PAHU — JIMHH-
SIMH, COCJUHAIOIMIMMU y3J/IbL. MaTeMaTUKA
HAa3bIBAIOT TAKUE JUATPAMMBI I'PADAMU.

B Hamert Teopuu Mbl OTOPACHIBACM PHU-
CYHKH MHOI'OI' DAHHHKOB M1 OCTABJIIEM TOJIb-
KO rpadbl. MaTeMaTHKa, OIMCBIBAIONIASL

OB ABTOPE:

KBAHTOBBIC COCTOSTHHSI OG’bEMA 1 TUTOIAIH,
0b6eCeUnBACT HAC HAGOPOM ITPABIL, YKA3blI-
BAIOMINX, KAKJIMHUH MOT'YT COCTUHATD Y3JIbI
U KAKUE YHCJIA MOTYT PACIIONAraThCs B Pas3-
JIMYHBIX MCCTAX TNATPDAMMBL KQ)K,HO@ KBaH-
TOBOE COCTOSTHHE COOTBETCTBYET OTHOMY U3
IpaoB, U KBKIOMY I'Pady, YIOBICTBOPSIIO-
LIEMY [IPABWIAM, COOTBETCTBYET KBAHTOBOE
cocroguue. I'padel IPEICTABIAIOT COOOU
VIOOHYIO KPAaTKYIO 3aIIHMCh BO3MOKHBIX
KBAHTOBBIX COCTOSTHHUM IIPOCTPAHCTBA.

JlnarpaMmel ropas/io GOJIBIIE HOAXOAAT
JUTSL TIPE/ICTABJICHUST KBAHTOBBIX COCTOSI-
HUI1, YeM MHOT'OI'PAaHHUKU. B wacTHOCTH,
HEKOTOPBIE I'PADBI COCAUHIIOTCS TAKUMU
CTPAaHHbIMU CHOCO63.MI/I, YTO MX HEBO3-
MOYKHO aKKyPaTHO IIPEOOPA30BATD B Kap-
THHY M3 IOJTHU3/IPOB. Harpumep, B Tex Cry-
4asIX, KOI7Ia IPOCTPAHCTBO U30THYTO, HE-
BO3MOYKHO U300PA3UTh MHOT'OI'PAHHHUKH,
CTBIKYIOIUECS JIOJDKHBIM OOPA30M, 32TO
COBCEM HE TPYJHO HAPHUCOBATH IPad U 1O
HCMY BBIYHC/IUTD, HACKOJIBKO MCKAKCHO
IIPOCTPAHCTBO. [TOCKOIBKY IMEHHO HUCKA-
JKCHHE NPOCTPAHCTBA CO3/ACT I'PABUTA-
LIMIO, TUATPAMMBI UT'PAIOT OPOMHYIO POJIb
B KBAHTOBOI TCOPUH TATOTCHUSL.

JUTSL TPOCTOTHI MBI YACTO PUCYEM I'Pabl
B /IByX U3MCPCHHAX, HO JIY4IIC IIPCACTAB-
JISITh MIX 3ATIOTHSTIOITMHE TPEXMEPHOE ITPO-
CTPAHCTBO, IIOTOMY YTO UMEHHO €I'O OHU
U306pakatoT. HO 3/1€Ch €CTh KOHLIENTYa/Ib-
HAs1 JIOBYILIKA: IMHUW U Y3/Ibl TPaha HE 3aHHU-
MAIOT KOHKPETHBIC IOJIOKEHHS B IPO-
crpancTe. Kaxaplid rpad onpeaessercs
TOJIBKO TEM, KAK €I'0 YACTU COEJUHAIOTCS ME-
JKIly COOOH M KAK OHU COOTHOCSTCA C YETKO
33/IAHHBIMH I'PAHUIIAMH (HAIIpHUMEp, C Ipa-
HULIEI 06/1aCTH B). OHAKO HET HUKAKOTO
HEIPEPBIBHOI'O TPEXMEPHOI'O IPOCTPAHCT-
B4, B KOTOPOM, KAK MOJKET ITOKA3AThCs, Pa3-
MEHIAIOTCA TPAdbL JIMHUY U y3IIBL — 3TO p

Au CMmoAUH (Lee Smolin) — coTpyAHWK VIHCTUTYTO TeopeTnieckomn Grsmkm B Batepaoo
M OABIOHKT-Npodeccop dn3nkn YHmepcuteta Batepaoo. OKOHUYMB KOAAEAXK B [eMn-
LUMPE, OH MOAYHYUA 3BAHNE KOHAMAQTA HAYK B [QPBAPACKOM YHVBEPCUTETE, O 3ATEM MNPe-
NOACBAA B leAbckoM, CUPAKBIOCCKOM U MTEHCUMABBAHCKOM yHMBEPCUTETAX. KpOME KBAH-
TOBOW rpaBUTALMN AN HTEPECYETCS GUINKON SAEMEHTAPHbBIX YOCTUL, KOCMOAOTNEN
1 GYHAQMEHTOABHBIMM BOMPOCOMM KBAHTOBOW Teopum. B ero kHure The Life of the Cosmos
(«©Kn3Hb KOCMOCQP), BbINYLLEHHOM B 1997 1. nspaarensctsom Oxford University Press, pac-
CMATPVBAOTCS GUAOCODCKME BOMPOCHI COBPEMEHHOW GUBUKIM 1 KOCMOAOTUN.
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U ECTB IIPOCTPAHCTBO, FEOMETPHA KOTOPOI'O
OIPENEIIACTCS TEM, KAK OHU COCAUHAIOTCS.
OrmcanHble rpadbl HA3bIBAIOTCA CITMHO-
BBIMU CETSIMU, IIOTOMY YTO YKa3aHHbBIC
Ha HMX YK CJIa CBA3AHbI CO CITMHOM. EIIIC BHa-
gasie 1970-x . Popxep Ilenpoys (Roger
Penrose) 13 OKcpop/ICKOro YHUBEPCUTETA
IIPEAIOIOMKIUL, YTO CIIMHOBBIE CETH UMEIOT
OTHOILIEHUE K TCOPHUH KBAHTOBOI I'DABUTA-
1mu. B 1994 1. HAIIIK TOYHBIE BHIYHCICHUS
OJTBEPAWIN €I0 UHTYUTHUBHYIO JIOTA/IKY.
Yurareny, 3HAKOMbIE C JUArPDAMMaMH
deftHMaHa, JOJLKHBI OOPATUTh BHUMAHHE,
YTO CIIMHOBBIC CETU UMY HE ABJIAIOTCA, HC-
CMOTPs1 Ha BHEIIHEE CXOACTBO. JuarpaMmbl
DerHMaHa OTPAKAIOT KBAHTOBbIE B3AUMO-
JIEVICTBHS MEK/TY YACTULIAMM, IIEPEXOALIN-
MU M3 OJHOIO KBAHTOBOI'O COCTOSIHUSA
B ipyroe. CIIMHOBBIE CETU OJIMLICTBOPSIOT
(PUKCUPOBAHHBIC KBAHTOBBIC COCTOSHUSA
OOBEMOB U IVIOMIAZICH IIPOCTPAHCTBA.
OrzenbHble y3/IbI U pedpa Juarpamm
MPEACTABIIAIOT COOOH UPE3BBIYAHO MATIbIE
OO/IACTU IPOCTPAHCTBA: TUIIMYHBIN y3€71 CO-
OTBETCTBYET OOBEMY OKOJIO OJTHOM JIJTUHBI
Il1anka B Kyoe, a JIMHUS — IUIONIA/ I HOPSII-
Ka OHOM JymHbl [1anka B kBaapare. Ho,
BIIPUHITAIIC, CITMHOBAA CCTh MOXCT OBITh
HEOI'PAHUYEHHO GOJIBIION U CKOJIb YTOJHO
CI10KHOI. EC/ii 6b1 MBI MOIVIM U306PA3UTh
JIETAIBHYIO KAPTUHY KBAHTOBOI'O COCTOSHUSA
HaIier BeesieHHOT (T.e. TeOMETPHIO €€ ITPO-
CTPAHCTBA, UICKPUBJICHHOI'O U [IEPEKPYYECH-
HOT'O TATOTEHHUEM TUTAKTHK, YCPHBIX JIbIP
U IIP.), TO NOJIYYWIACh ObI TUT'AHTCKAS CITH-
HOB2s1 CETb HEBOOOPA3UMOH CIIOKHOCTH,
coziepyKaIas IpUOIU3HUTEILHO 10 y3I10B.
HTaK, CHMHOBBIC CETU OIIUCHIBAIOT I'€O-
METPHIO POCTPAHCTBA. HO 4TO MOXKHO
CKa34Tb O MATEPUU U SHECPIUU, HAXO-
LIMXCS B HEM? YaCTULIBL, TAKUE KAK SJIEKT-
POHBL, COOTBETCTBYIOT OIIPEICICHHBIM Y3-
J1aM, CHAOGKECHHBIM AOIIOTHHUTCIIbHBIMH
MeTKaMu. [1oss1, TaKKe Kak 3JIeKTpoMar-
HUTHOE, OOO3HAYAIOTCA AHAIOTUYHBIMUA
MapKepamu Ha TUHUAX rpada. JIBrskeHue
YACTHULL U TIOJICH B IPOCTPAHCTBE IPEICTA-
BJISIET COOOM IMCKPETHOE (CKAYKOOOpa3-
HOE) IEPEMEILCHUE METOK I10 Ipady.

Larm u neHa

YacTuiipl v 110J151 — HE €/IMHCTBEHHBIE JIBU-
JKyIIUECs OOBEKThL COIIACHO OOLIEH TEO-
Y OTHOCHTEIIBHOCTH, IIPH IIEPEMEIICHIHI

BPEMSI ABMYKETCST AUCKPETHBIM TUKAHBEM
6€EeCUYNCAEHHbIX YHOCOB.

MaTEPUH U SHEPIUH IIPOCTPAHCTBO MOJH-
puLMpyeTCs, IO HEMY JAKE MOI'YT IIPOXO-
JIATH BOJIHBL, ITOIOOHO psion Ha o3epe. B reo-
PHH HETIEBOM KBAHTOBOM I'DABUTALINM Td-
KHE TIPOLIECCHl U300PAXKAIOTCS JUCKPET-
HBIMU TPAHC(POPMALIAMU CIIMHOBOM CETH,
IIPYU KOTOPBIX LIAT 34 IIATOM U3MECHAECTCS
CBSIBHOCTB IPaOB (CM. puic. Ha cmp. 55).

IIpy OIMCAHMU KBAHTOBO-MEXAHUYC-
CKUX ABJICHUH (DU3HKU BBIYUCIIAIOT BEPO-
SITHOCTD PA3/IMYHBIX IIPOLIECCOB. MBI fic/1a-
€M TO JKE CAMOE, KOIJd IIPUMEHAEM TCOPUIO
[ETICBOY KBAHTOBOH I'DABUTALINH, YTOOBI
OIUCATb H3MEHCHHUE I'C€OMETPHU IIPO-
CTPAHCTBA WM JBVDKCHUC YACTULL U ITOJICH
B crinHOBOY cety. Tomac Tumans (Thomas
Thiemann) u3 MHCTUTYTA TEOPETUYECKOHN
(pusHKU B BaTepioo BbIBEI TOYHBIE BbIPA-
JKEHUSA U1 BBIYUCICHUS KBAHTOBOU BEPO-
STHOCTH IIIAT'OB CIIMHOBOM CETH. B pesyb-
TATC MOABWIACh YETKAs IIpoLeaypa il
BBIYMCJICHHUSA BEPOATHOCTH JIIOO6O0TO IIPO-
11ECCA, KOTOPBIM MOXET INPOUCXOIUTH
B MHUPE, NOAYUHAIOMEMCS IIPABUIAM Ha-
LICH, TEEPD Y2KE OKOHYATEIBHO C(POPMH-
poBasHIeriics Teoprun. OCTACTCS TOIBKO BbI-
YHCJATD U IE/IATh IIPEICKA3AHUA O TOM, UTO
MOJKHO 6y/1eT HA6/II0/JATh B TEX WIU NHBIX
SKCIEPUMEHTAX.

B Teopun OTHOCUTENBHOCTH IPOCTPAH-
CTBO 1 BPEM$1 HEOT/IC/IMMBI U IIPEJCTABIIA-
I0T COO0H €IUHOE MPOCTPAHCTBO-BPEMSL.
IIpy BBEICHNN KOHLICIILIMY IIPOCTPAHCTBA-
BPEMEHU B TEOPHIO METIIEBON KBAHTOBOM

IPABUTALIMH CIIMHOBBIC CETH, IIPEACTABIIA-
IOLLHE IPOCTPAHCTBO, IPEBPAIIAIOTCH BTAK
HAa3bIBAEMYIO CIIMHOBYIO 11eHy. C Jo6aBIie-
HMEM €LLE OIHOI'O U3MEPEHUS — BDEMEHH —
JIMHUU CIIMHOBOM CETHU  PACHIUPAIOTCA
U CTAHOBATCSI IBYMEPHBIMU ITOBEPXHOCTSI-
MH, 4 Y3/Ibl PACTATUBAIOTCA B IMHUM. [Tepe-
XOZBI, IIPH KOTOPBIX IIPOUCXOAUT U3MEHE-
HUE CIHMHOBOI CETU (IIATH, OIHCAHHBIC
BBIILIE), TENIEPD IPEACTABICHDI y3/IAMH, B KO-
TOPBIX CXOOATCA JIMHWUW IICHBL BSI‘JIH,Z[
HAa IIPOCTPAHCTBO-BPEM KAK Ha CITMHOBYIO
IEHy ObUI IPEIOKEH HECKOIBKUMU UCCIIC-
JIoBaTEsAMHU, B TOM uncie Kapio Posermmm
(Carlo Rovelli), Maiikom Perizen6eprepom
(Mike Reisenberger), xonoMm bapperom
(John Barrett), JIyu Kpettnom (Louis Crane),
Ixonom berizoM (John Baez) u ®orunHu
Mapxkomnysy (Fotini Markopoulou).
MrHOBEHHBIN CHUMOK IIPOUCXOJAIIEIO
OJO6EH IIONIEPEUYHOMY CPE3Y IIPOCTPAH-
CTBA-BPEMEHH. AHAJIOTUYHBIN CPE3 CIIU-
HOBO! IIECHBI IIPEACTABIIACT COOOH CIIMHO-
BYIO C€Tb. OIHAKO HE CTOMT 3a0/TyK1AThCH,
YTO IVIOCKOCTD CPE3a IEPEMELIACTCS HE-
IPEPBIBHO MOJOOHO IUIABHOMY IOTOKY
BpeMeHMU. TaKk ke KaK IIPOCTPAHCTBO OIIpe-
JIEJIACTCA JUCKPETHOU I'€OMETPHUEN CITU-
HOBOU CETH, BPEMS 33/IA€TCA MOCICIO-
BATEJIbHOCTBIO OTAE/IbHBIX LIAIOB, KOTO-
pblC MEPECTPAUBAIOT CEThb (CM. Puc. Ha
cmp.55). TakuM 06pa30M, BpEMsI TOXKE IAC-
KpETHO. BpeMs He TeuerT, KaK peKa, 4 TUKA-
€T, KaK 4acChl. THTEPBAI MEXY «TUKAMU»>
NPUMEPHO paBeH BpeMeHHU I1nanka, mim
10 c. TouHee roBops, BpeMs B HaIICH
Beenennoit ormepsioT MUpHabl 4aCOB:
TaM, I7I¢ B CIIMHOBOU IEHE IIPOUCXOJUT
KBAaHTOBBIN 1Iar, 9achbl JCIa10T OJMH «THK>.

MNpeACKA3aHUS U NPOBEPKU

Teopust IET/IEBOY KBAHTOBOM I'PABUTAITAN
OIUCBIBAET IPOCTPAHCTBO U BPEMs B MAC-
mrra6e ITImaHka, KOTOPBIM CJIMIIKOM Majl
ULt HaC. TaK KaK ske HaM ITPOBEPUTE ee? Bo-
TICPBbBIX, OUYCHDb BA’)KHO BbIACHUTDH, MOKHO
JIU BBIBECTH KJIACCHUYECKYIO OOIIYIO TE€O-
PUIO OTHOCUTEIbHOCTH KaK IPUOIIDKCHUE
K TIICTJICBOM KBAHTOBOU TI'PABUTAIIUM.
JpyrumMu c10BamMu, €CJIU CIIMHOBBIC CETU
MOJOOHBI HUTAM, U3 KOTOPBIX COTKAHA
TKaHb, TO BOIIPOC CTOMUT TAK: YIACTCS JIN
NPABHU/ILHO BBIYMCINTD YIIPYIUE CBOMCTBA
KyCKa MaTepuanga IHyTeM YCPEAHEHUS
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1O THICSYaM HUTEH. [10IydnM JI MBI OITN-
CaHHEC «IJIAJIKOM TKAHW» KJIACCUYECKOTI'O
SUHIITEHHOBCKOI'O MPOCTPAHCTBA, €CIIN
YCPEAHUM CIIHHOBYIO CETh IIO MHOTUM

HO PEIIWIN 3Ty CJIOKHEHNIIYIO 3aJa4y I
HCECKOJIBKUX YACTHBIX CJIYYAEB, TAK CKA34Th,
JIIs1 HEKOTOPBIX KOH(DUTYPALIUI MAaTEPU-
ana. Hanpumep, HU3KOYaCTOTHBIE IPABHU-

€51 B ITNIOCKOM (HEM30I'HYTOM ) IIPOCTPAHCT-
BE€, MOKHO PACCMATPHBATD KAK BO3OYXKIE-
HHC OIIPCACICHHBIX KBAHTOBBIX COCTOA-
HH, OITUCAHHBIX B COOTBETCTBUM C TEOPU-

SOURCE: A AND B ADAPTED FROM FOTINI MARKOPOULOU (http://arxiv.org/abs/gr-ac/9704013/);

C ADAPTED FROM CARLO ROVELLI (http://arxiv.org/abs/gr-ac/9806121/); NADIA STRASSER

umHam [D1anka? HegaBHo yYeHbIC yCIIel-  TALMOHHBIC BOJIHBL, PACIIPOCTPAHAIONINEC- €M IICTVIEBOM KBAHTOBOIM I'PABUTALIMH. P

SBOAKOLNSA TEOMETPUN BO BPEMEHU

M3MEHEHE ®OPMbI mpoCTPAHCTBA MW NEPEMELLIEHMN B HEM
MOTEPYI 1 SHEPTUN U MU MPOXOKAEHWIN HEPE3 HEMrO MPOBUTALN- a
OHHBbIX BOAH 300 OXKAETCS AUCKPETHBIMM MEPECTPONKAMM, LLIO-

raMK CIIMHOBOWM CETWU. HO pUC. @ CBSIZOHHASI IPYMNA K3 TOEX KBAH-

TOB OOBEMA CAUBAETCS B OAVH; BO3MOXKEH M OBPATHBIN MPOLLECC.

Ha puc. b ABO 06EMA PA3AEASIOT MPOCTPAHCTBO U COEANHSIHOT-

C$1 C COCEAHVMY OBBEMAMM UHBIM CIOCOBOM. [N N30BPaKE-

HUW B BUAE MOAUSAPOB ABO MHOTOTRAHHMKA OGBEAMHSIFOTCS MO UX b
OBLLEN MOOHM, O 3ATEM PACLLENASIKOTCS, KAK MO POCKOABIBAHN
KPUCTAAAOB MO APYrOM MAOCKOCTH. TaKME LA B CMIMHOBOM Ce-

TN MPOUICXOASTT HE TOABKO MK GOABLLIMX M3MEHEHMSIX TEOMETPUMN
MPOCTPAHCTBA, HO 1 MPW HEMPEPBIBHBLIX KBAHTOBBIX GAYKTYALIMSIX

B MAQHKOBCKOM MaCLUTa6E.

Apyrov crocob 13obpOKEHS LLIArOB
30KAKOHOETCS B AOOOBAEHM K AUATOAM-
Me elLLEe OAHOM PO3MEPHOCTN—BPEMEHM.
B pesyAbTaTe NoAy4aeTcst CMHOBASI Me-
HA (). /A\VIHU CIIMHOBOWM CETU CTAHOBSITCS]
MAOCKOCTSIMK, O Y3Abl MPEBPALLAIOTCS]
B AVHMN. Cpe3 CMMHOBOW NEHbI B OMpeAe-
AEHHbBIN MOMEHT BPEMEHW MEACTOBASIET
CoBOoM CNMHOBYIO ceTb. CAEACB PSsiA TO-
KX CPE30B, Mbl MOAYY/M KOAPBI GUABMA,
MOBECTBYIOLLETO O PA3BUTUN CMIMHOBOM
ceT Bo Bpemenm (d). Ho obpartite BHU-
MOHU/E, HTO SBOAOLIMSI, KOTOP OIS HO Mep-
BbIl B3ASIA KODKETCSI MACBHOM U HENpe-
PbIBHOM, HO COMOM AEAE MAET CKAYKAMM, BCe CMMHOBbIE CETU, COAEPIKALLME OPOH-
YKEBYIO AVIHVIKO (FEPBbIE TOM KAAPQ), OTODPOHKAKOT B TOUHOCTU OAHY U TY XKE FEOMETPIIO
MPOCTPOHCTBA. AAVHO AVIHAN HE UMEET 3HAHEHMSI— AAS FEOMETM BADKHO AUILLIL TO, KOIK
COEAVHSIKOTCSI AVIH 1 KOIKMM YACAOM OTMEYEHO KODKACST 113 HUX. IMEHHO STM M onpe-
AENIETCS B3OMMHOE PACMOAOKEHIME 1 BEAVYMHO KBOHTOB OOGBbEMA M MAOLLIOAN. TAK, HO
puc. d B TeYeHMe TPEX MEPBbIX KOAPOB rEOMETPMUSI OCTAETCS MOCTOSIHHOW — 3 KBOHTA
06BbEMA 11 6 KBAHTOB MAOLLIOAW. 3ATEM MPOCTPOHCTBO M3MEHSIETCSI CKAYKOOOPA3HO:
ocTaeTcsl 1 KBAHT 06beMa 1 3 KBOHTA MAOLLAAM, KAK MOKA3AHO HO MOCASAHEM KOA-
pe. Takm 0Bpa3oM, BREMS], OMPEAEAIEMOE CMIMHOBOW MEHOMN, N3MEHSIETCSIHE HEMPe-
PbIBHO, A MOCAEAOBATEABHOCTHIO BHE3AMHbIX AUCKDETHBIX LLIMOB.

11 XOTS1 AASI HOASIAHOCTU TAKME MOCAEAOBATEABHOCTI MOKA3AHbI KAK KAAPBI GUABL-
MQ, MPOBUABHEE PACCMATPVBATH SBOAKOLIMIO FEOMETPUN KAK AUCKPETHOE MOCTYKM-
BAHWE YOCOB. [pU OAHOM «TUKE» OPAHXKEBDBIN KBOHT MAOLLLOAM ECTb; MPU CAEAYIO-
LLIEM — OH MCYHES: GAKTNHECKM ErO CHEIHOBEHWE M OMPEAENSIET «TUK». /IHTEPBAA Me-
YKAY MOCAEAOBATEABHBIMM «TUKAMMU» MPUMEPHO PaBEH BpemeHu INMAaaHKka (10 ¢),
HO MEXAY H/MW BPEMSI HE CYLLLECTBYET, HE MOXET BbITb HUKAKOTO «MEXKAY?, TAK XKE
KQK HET BOABI MEXAY ABYMS1 COCEAHMMN MOASKYAOMM H,O.

Bswadg
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DH3HKA

SKCMNEPUMEHTAABHA4A NMPOBEPKA

KOTAA B MUAAVAPAAX CBETOBbIX AET OT HOC MPOUCXOANT
rAOMMO-BCIAECK, MTHOBEHHbIM B3PbIB MOPOXAAET MMraHTCKOe
KOAMYECTBO rOMMO-AYYEN. B COOTBETCTBUM C TEOPUEN NETAE-
BOW KBAHTOBOW MO ABUTALMN GOTOH, ABUXKYLLIMIACS MO CMIMHOBOW
CEeTN, B KADKABIN MOMEHT BPEMEHU 3AHUMAET HECKOABKO AU-
HWM, T.€. HEKOTOPOE NMPOCTPAHCTBO (B PEAABHOCTMN HO KBOHT
CBETA MPUXOAUTCSI O4EHD MHOTO AVHIIA, A HE MsITb, KAK MOKA3a-
HO HQ PUCYHKE). AUCKPETHAS MPUPOAC MPOCTPAHCTBA 3ACTA-
BASIET TAMMO-AYYM BOAEE BEICOKOWM SHEPTUM NEPEMELLATLCS

[aMMO-BCMbILLKA

AVCKpETHOE NP OCTPAHCTBO-BPEMS]

HEMHOrO BbICTpee. PA3HULLA HUYTOXHA, HO B XOAE KOCMUYE-
CKOro nytewwecTtamst 9GHEeKT HAOKANAMBAETCS MUAAMOPACMM
AeT. ECAM BO3HMKLIME MPU BCMAECKE FAMMA-AYHYM PA3HbIX
BHEPrm NPUBLIBAIOT HA 3EMALO B PA3HLIE MOMEHTbI BDEMEHMU,
TO 3TO CBUAETEABLCTBYET B MOAb3Y TEOPUM METAEBOWN KBAHTOBOM
roasutaumm. Ha 2006 . 3aNAQHUPOBAH 3AMYCK CMYTHUKA
GLAST, Ha 60pPTYy KOTOPOro BYAET YCTAHOBAEHA AOCTATOYHO
YyBCTBUTEALHAOS ANMNAPATYPA, YTOObI OBHAPY)KNUTb AUCMEP-
CUIO TAOMMO-N3AYYEHNS,

;e

MUAAMAPABI CBETOBBLIX AET

\ CnyTtHuK GLAST

3

Xopomien NpPOBEPKON JIA NETICBOM
KBAHTOBOU I'DABUTALINH OKA3A/IACh OJJHA U3
JIABHUIIHUX 3araIOK O TEPMOAUHAMHKE
YEPHBIX AbIP, U B OCOOGECHHOCTH 06 UX JH-
Tponuun. PUBUKU Pa3zpadoTaId TEPMOIH-
HAMMUYCECKYIO MOJIE/Ib YEPHOMU JbIPBL, OITH-
PasACh Ha TUOPHUIHYIO TEOPHIO, B KOTOPOH
MaTepys PACCMATPUBACTCS KBAHTOBO-ME-
XAHUYECKHY, 4 IPOCTPAHCTBO-BPEMS — HET.
B wacraoctu, B 1970-x rT. fIk06 BekeH-
urreriH (Jacob D. Bekenstein) BbIBes1, uTO 3H-
TPOIUS YEPHOU JbIPBI IPOIIOPLIMOHAIBHA
IUIOIIAU €€ IIOBEPXHOCTH (CM. CTATbIO
«MIHpopManu B rosiorpaduyaeckon Bee-
JIEHHOM», «B Mupe Haykn», Nell, 2003 r).
Bckope Crusen Xoxkunr (Stephen Hawk-
iNg) IIPUILE K BEIBO/Y, YTO YEPHBIE JIbIPHI,
OCOOGEHHO MATICHBKUE, JIOJDKHbBI U3/Ty4aTh.

YTOOBI BLITOIHUTD AHAIOI'MTYHBIC BBIYHC-
JICHUS B PAMKAX TCOPHUU NETIEBOHU KBAHTO-
BOI I'DABUTALIAN, MBI IPUHUMACM I'DAHHLLY
001aCTH B 32 TOPU30OHT COOBITHI YEPHOU
JIBIPBL AHAIU3UPYS SHTPOITHAIO COOTBETCT-
BYIOIIUX KBAHTOBBIX COCTOSIHUM, MBI ITOJTY-
4YaeM B TOYHOCTU IPEACKA3aHUE BekeH-
mrreriHa. CTaKUM JKe yCIIEXOM Hallld TEOPHs
HE TOJIBKO BOCIIPOM3BOAUT IIPEICKAZAHUE

XOKHHI'a 00 U3/Ty4CHUN YEPHOH ABIPBL, HO U
IIO3BOJIAET OITHCATD €10 TOHKYIO CTPYKTYDY.
Ecm Koryia-m6o yacTcst HabmoAaTh MUAK-
POCKOIIMYECKYIO YEPHYIO AbIPY, TEOPETHYC-
CKUE MPEACKA3AHUA MOKHO OYIET IIPOBE-
PUTD, U3y4asi CLIEKTP €€ U3JTyYCHLI.
Boo06iie roBopst, JI06as1 SKCIIEPUMEHTTb-
Has [IPOBEPKA TCOPUU ICTIICBON KBAHTOBOM
I'PABUTALIUN COIPSTKEHA C KOJIOCCAIbHBIMU
TEXHUYCCKUMU TPYAHOCTAMU. XAPAKTCPHBIC
3(PPEKTBL OIUCHIBAEMBIC TCOPUEL, CTAHOBST-
CS1 CYIIECTBEHHBIMH TOILKO B MACIITAGE [UIH-
Hb! [ 7TaHKa, KOTOPBI Ha 16 IOPSIKOB MCHb-
111€, YeM MOYKHO Oy/IET UCCIIENIOBATH B OJIVDKAN-
111e€ BPEMs Ha CAMBIX MOIITHBIX YCKOPUTEIIIX
(W UCCIENOBAHIA MCHBIIIMX MACIITA00B HE-
06XO/IMA 6OTIEE BHICOKAS SHEPTHST).
Bripouem, HelaBHO yd€HbIE ITPEUIOKA-
JI HECKOJIBKO JIOCTYITHBIX CIIOCOOO0B IIPO-
BEPKU IIE€TIEBOU KBAHTOBOM I'DABUTALIMIL.
JIJInHa CBETOBOY BOJIHBIL, PACIIPOCTPAHAIO-
LICHCA B CPEJIE, IPETEPIIEBACT UCKAKCHUS,
YTO IIPUBOAUT KITPCIOMJICHHUIO U IUCTICP-
CUH JIy4el. AHAJIOTUYHBIE METAMOP(O3bI
IIPOUCXOJAT CO CBETOM U YACTULIAMHU, [IBU-
JKYIIIMMHCS 4Y€PE3 JUCKPETHOE IPOCTPAH-
CTBO, OIIMCBIBAEMOE CIIMHOBOH CETBIO.

K coxaleHUIO, BEJTMYHUHA YIIOMAHYTBIX
3(pdeKTOB MPONOPIMOHATBHA OTHOIIIE-
HUIO JUTMHBI [J1aHKa K AJIMHE BOJIHBL /111
BU/IMMOI'O CBETA OHO HE npesbIaet 10
a U1 KOCMUYECKUX JIYYCH ¢ HAMOOIbIIECH
SHEPIUEA COCTABIACT IIOPAAKA OJHOM
MWUIMAPAHOU. MHBIMU CJIOBAMU, 3¢PHUC-
TOCTb CTPYKTYPBL IPOCTPAHCTBA YPE3BbI-
YAUHO (1260 CKA3bIBAETCS NIPAKTUYCCKU
Ha JIOOOM HAOIIONACMOM U3TYYCHUM.
HoueMm 6osbliee pacCTOAHUE MPOIIECT
CBET, TEM CWIBHEE 3aMCTHBI IOC/ICACTBUSA
JIMCKPETHOCTH CIMHOBOI cetn. CoBpe-
MEHHAs AlIIapaTypa IO3BOJIACT HAM PErH-
CTPUPOBATD U3JTYYCHHUE ['AMMA-BCIUIECKOB,
PACHONIOKEHHDBIX B MWUIMAPJAX CBETOBBIX
JIeT (CM. CTAaThIO «fIpyaniime B3PbIBbI BO
Beenennon, «B mupe Haykn», Ne4, 2003 1n).

Omnupasch Ha TEOPHUIO IIETICBOU KBAHTO-
BOU rpasuTanuy, Poponbdo TlamouHu
(Rodolfo Gambini) u Ixopmk Ty
(Jorge Pullin) ycraHOBWIH, YTO (POTOHBL
PA3IMYHBIX SHEPIUI JO/DKHBI IIEpeMe-
LIATHCA C HECKOJIBKO PA3HBIMH CKOPOCTSIMU
U JOCTUT'ATh HAGIOAATEIA B PA3HOE BpEMs
(em. puc. 66epxy). CIlyTHUKOBBIC HAOMIOE-
HMSX ['AMMA-BCIUIECKOB IIOMOL'YT HaM IIPO-
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DUSAN PETRICIC

DHINKA

BEPUTD 3TO. TOYHOCTb COBPEMEHHBIX ITPH-
60poB B 1 000 pa3 HIKE HEOOXOAUMOK, HO
yke B 2006 1. 6y/ieT 3aI1yIneHa CIy THUKOBAST
obcepsaTopust GLAST, IPELIM3BHOHHOE 060-
PYAOBAHHE KOTOPOU MO3BOJIUT IIPOBECTU
JIOITOK/IAHHBIA 9KCIICPUMEHT.

Her 111 31€Ch IPOTHBOPEYUS C TEOPHUEI
OTHOCHTEJIBHOCTH, B KOTOPO IIOCTY/IUPY-
€TCs IIOCTOSIHCTBO CKOPOCTH CBeTa? Bmecre
¢ xoanuu AmenmHo-Kamenma (Giovanni
Amelino-Camelia) 1 Xosto Maryario (Joao
Magueijo) Mbl pazpaboTaiu MOAU(MULIIPO-
BAHHbBIEC BEPCUM TEOPHUU DUHIITENHA, KOTO-
PpbI€ JOIYCKAIOT CYILECTBOBAHUE (DOTOHOB
BBICOKOM 9HEPIMH, ABIDKYIINXCS C PA3HBIMUA
CKOPOCTAMHU. B CBOIO O4€epe/ib NOCTOAHCTBO
CKOPOCTH OTHOCHTCA K (POTOHAM HU3KHX
SHEPIUM, T.€. K VIMHHOBOJIHOBOMY CBETY.

Jpyroe BO3MOKHOC IIPOABICHHUC JIAC-
KPETHOCTH IIPOCTPAHCTBA-BPEMEHU CBA34-
HO C KOCMHUYCCKMMH JIy9aMH OYCHb BbICO-
KOI sHepruu. bonee 30 et Ha3a ydeHble
YCTAHOBUWJIH, YTO IIPOTOHBI KOCMHYECKUX
JIy4er ¢ aHeprueti 6osee 3-10" 3B 10/KHbI
PaCCEnBATBCS HA KOCMUYECKOM MUKPOBOJI-
HOBOM (POHE, 3AIIOJTHAIONIEM IIPOCTPAHCT-
BO, U IOTOMY HHUKOL'Jd HE JOCTUTHYT 3€M-
. TeM He MEHee B ATIOHCKOM SKCIIEPUMEH-
T€ AGASA OBIIIO 3APETUCTPUPOBAHO DOIEE
10 COOBITHIT C KOCMUYECKMMU JTyYaMH JIKE
OosnbIer aHeprur. OKa3aJI0Ch, YTO JUC-
KPETHOCTB IPOCTPAHCTBA IIOBBILIACT SHEP-
THIO, TPEOYEMYIO Il PEAKLIMN PACCEHUBA-
HUSL, U IIO3BOJIACT BBICOKOSHEPICTHYECKUM
MIPOTOHAM HABEIIATD HAIlly Iu1aHeTy. Ecau
H36HIO,L[CHI/IH ATIOHCKHX YYCHBIX IIOITBCP-
JIITCS, A IPYroe OObSICHEHUE He Oy/IeT Hak-
JIEHO, TO MOKHO OyIET CYUTATD, YTO JIUC-
KPETHOCTD IIPOCTPAHCTBA 3aCBUACTEIbCT-
BOBAHA 9KCIICPUMCHTAIBHO.

Kocmoc

Teopust IETIIEBOM KBAHTOBOM I'DABUTAIINNA
3aCTaB/ICT HAC II0-HOBOMY B3IVIAHYTb
Ha IIPOUCXOXKIEHME BeesieHHOoM 1 momMora-
€T IIPEACTABUTD, YTO IPOMCXOIWIO CPA3Y
nocsie bospmoro B3peisa. B coorBeTCcTBMNA
COOIIEN TEOPUEH OTHOCUTEIBHOCTH B UCTO-
PHUX MUPO3IAHYS ObUT CAMbIH IIEPBBIIA, HyJIC-
BOI MOMEHT BPEMEHH, YTO HE COITIACYCTCS
C KBAHTOBOI (PU3UKOI. PacueTsl, IpoBeAcH-
Hble MapTuHOM bomroBaibaom (Martin Bo-
jowald) Ha OCHOBAaHMH TEOPUH NETIIEBOH
KBAHTOBOH I'DABUTALIMH, YKA3bIBAIOT, YTO

MOKA TPYAHO CKA3ATb,
KAK 13 KBAHTOBOTrO MPOCTPAHCTBA-

BPEMEHW BO3HUKAET KAQCCUYECKOS!
AENCTBUTEABHOCTb.

e TN
A 3
! A ,o-"'

BOMbIIOHN B3PBIB (PAKTUYECKU 6bUT BOJb-
LIMM OTCKOKOM, TaK KAK IO Hero Beeniennas
OBICTPO CKUMAIACH. TeOpeTUKH yoke paboTa-
IOT HaJ] HOBBIMH MOJICJIAIMU PAHHEI CTAIUHN
pasBuTUa BcesleHHoM, KOTOpPBIE BCKOPE
MOXKHO 6yZIET IIPOBEPUTD B KOCMOJIOIYE-
CKUX HaOmoaeHusaX. He UCKIIOYEHO, 4TO
HaM C BAMU €LIE IIOCYACTIUBUTCS Y3HATD,
YTO JKE IIPOUCXOIMIO IO BOMBIIOrO B3phIBA.

He MeHee cepbe3HO CTOUT BOIIPOC O KO-
CMOJIOTHYECKON TIOCTOSTHHOM:  TTOJIOXKH-
TEIbHA WIM OTPHULIATEIbHA IUIOTHOCTD
3SHEPIUH, IIPOHUBBIBAIOIICH «ITyCTOE» IIPO-
CTPaHCTBO? Pe3y/BraThl HAOIOACHUS PEITU-
KTOBOT'O (DOHA M JATICKUX CBEPXHOBBIX CBH-
JETEJILCTBYIOT O TOM, YTO TEMHAsSI SHEPIHs
CyIecTByeT. bonee Toro, OHa OJIOKUTE Ib-
H4, IIOCKOJIbKY Beenennas pacmmpsercs
cyckopeHueM. C TOYKH 3PEHUS TEOPUU
METIEBON KBAHTOBOY I'DABUTALINH, 3/1€Ch
HET HUKAKOI'O IPOTUBOpeUnst: emme B 1990
Xuneo Kogama (Hideo Kodama) cocrasun
YPABHEHMSA, TOYHO ONUCHIBAIOLINE KBAHTO-
BOE COCTOHHE BCesIeHHOM C HONIOKUTE b~
HOM KOCMOJIOTMYECKOM ITOCTOSHHOT.

J10 crX 1TOp €111 HE PEIICH eI PsAZ| BO-
IIPOCOB, B TOM YUCJIE YUCTO TEXHUUECKHUX.
Kakue KOpPEKTHBBI CJI€yeT BHOCUTD B 4a-

AONOAHUTEABHAS AUTEPATYPA:

CTHYIO TECOPUIO OTHOCHUTEIBHOCTH IPU
YPE3BBIYANHO BBICOKHUX 3HEPIUAX (€CIn
BoOOIIE ciieayeT)? [TOMOMKET JIU TEOPHsI
IETICBON KBAHTOBOM I'DABUTALIMU JIOKA-
34Tb, YTO PA3IMYHbBIE CHJIBL, BKIIOYAs TATO-
TEHUE, ABJIAIOTCA ACTICKTAMU €IMHCTBEHHO-
ro (PyHIAMEHTAIBLHOIO B3aUMOACHCTBIA?

BbITb MOKET, IET/ICBAS KBAHTOBAS IDABU-
TALsA — 9TO ICHCTBUTEILHO KBAHTOBAS 00-
asi TEOPUsA OTHOCUTEIBHOCTH, IIOTOMY
YTO B €€ OCHOBE HET HUKAKUX JOIIOJIHHU-
TEJIbHBIX NPEATIOIOKEHUH, KPOME OCHOB-
HBIX MPHHIIMIIOB KBAHTOBOM MEXAHHKU
U TEOPHUU DHHINTENHA. BBIBOZ O IUCKpET-
HOCTH IIPOCTPAHCTBA-BPEMEHH, OITMChIBA-
€MOI'0 CIIMHOBOM IEHOH, CJIeIyeT HEIO-
CPEICTBEHHO U3 CAMOU TECOPHH, 4 HE BBO-
JIATCS KAK IIOCTYJIAT.

OJHAKO BCE, O YEM 4 3[ECh PACCYKIAL, —
3TO TEOPUsL. BOZMOMKHO, TPOCTPAHCTBO HA Ca-
MOM JIEJIE IVIAKO M HEIIPEPBIBHO B JIIOOBIX,
CKOJIb YTOIHO M/IbIX MaciTadax. Torna pu-
3UKaM HPUETCS BBECTH JIOIIOTHUTEIBHbIC
PAAUKIBHBIC IIOCTY/IATHL KAK B CJIy4a€ TEO-
PUM CTPYH. A TIOCKOJIbKY B KOHCYHOM CYETE
BCE PELIMUT SKCIEPHUMEHT, Y MEHs €CTh XOPO-
IIME HOBOCTU — CHUTYALHsI MOXKET IIPOSC-
HUTBCA B OrrpKariiee Bpems. M

e Three Roads to Quantum Gravity. Lee Smolin. Basic Books, 2001.

* The Quantum of Area? John Baez. Nature, vol.421, pp. 702-703; February 2003.

e How Far Are We from the Quantum Theory of Gravity? Lee Smolin. March 2003.
MpenpwHT Ha canTe hitp://arxiv.org/hep-th/0303185.

* Welcome to Quantum Gravity. Special Section. Physics World, Vol.16, No.11, pp.

27-50; November 2003.

o Loop Quantum Gravity. Lee Smolin. AOCTynHO HO cante
www.edge.org/3rd_culture/smolin03/smolin03_index.html
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XuteAm YataAxeroka pasMaAbIBAAU 3€PHO,
MeKAU XA€6, FOTOBUAU MULLLY U3 MSICA AUKNX KUBOTHbIX,
LUMAUN OAEXAY, NTAeAN KOP3UHbI, USTOTABAUBAAU OPYAUS TPYACQ U OXOTbI.




~ MYNYNHA w MEHUINAA

—

9H XoaAep

KpynHenwee noceneHne

BPEMEH HEOAUTA OTKPbLIBAET TONHBbI
OTHOLLEHNI MEXKAY MY>KYNHAMMU N SKEHLLMHAMU
B PAHHUX 3eMAEAEABYECKMX LMBUANIALMSIX.
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APXEONOTHS

TAVHAHAS OUTYPKA, 1306p0KAOLLAS SKEHLLIMHY C AEOMAPACAMM, BbIAQ OBHAPYXKE-
HO B EMKOCTU AAS XPAHEHMS1 3epHA B 1960 1. CeroaHst a1a 16-CAHTMMETPOBAS CTATYST-
KA SIBASIETCSI CAMOW KPYMHOM 13 BCEX HAMAEHHDBIX 1 CUMBOAMIMPYET MACAOPOANE.

JleBATb TBICAYENICTUI HA3aJ Ha Oepery
PEKH, Pa3ACAIONIEH PABHUHBI IICHT-
panpHOM Typriuu, 6bUI OCHOBAH T'OPOJ,
HBIHE U3BECTHBIN Kak YaTanxeiok (Catal
Huyuk). Ha nomaau B 105 TBIC. KB. M
JAPEBHUC IO ITOCTPOWIN 2 THIC.
JIOMOB, B KOTOPBIX IIPOXKHBAJIO OKOJIO
8 TBIC. JKUTENIEH. [OpOz HE UMET IIPUBBIY-
HBIX YJIUI], CTPOCHMS BIVIOTHYIO IIPUMBbI-

KQJIA JIPYT K APYyTry. BXox B skuuiie pac-
MOJIATAICS HA KPBIIIE, U YIS TOTO, YTO-
OBl TIOITACTh B MOMEIICHHE, HAJ0 OBUIO
CHYCTI/ITI)CH BHU3 I10 JICCTHUIIC. CTeHBI
JIOMOB YKpaIIaJl CTATydTKU JIIO/ICH
M KYJIBTOBBIC POCIIHCH, U300PAKAIOIINE
OBIKOB, OJICHCH, JICOTAP/IOB, TPUDOB.
JKuTenu M3roTaBauBAIM  KAMEHHBIC
OpY,HI/IH przxa, 3AaHUMAJINCH 3CMJICOC/T-

OB30P: XXM3Hb APEBHUX AFOAEN 7 ThIC. AET AO H.3.

e [loceneHVe HaTaAxeloK, CyLLeCTBOBABLUEE 9 ThiC. AET, COCTOSIAO W3 ThICSIH AOMOB

M HEe NMEeAO YAULL.

e AASI TOrO YTOObI MONACTb BHYTPb AOMA, XXUTEAU FTOPOAQ AOAXKHbBI ObIAY BOCMIOAB3O-

BATbCSI AECTHULIEN.

o OBPA3 KM3HU MYXKUNH U SKEHLLIMH HE UMEA CYLLLECTBEHHBIX OTAUYNIA: MY>KUYMHBI OXO-
TUAUCH HO AVKUX SKMBOTHBIX, XEHLLIHbI 3AHUMOANCH CEOPOM AUKOPACTYLLMX PACTE-
HU. HO 1 Te 1 ApYrMe UrPAAM BAXKHYHO POAbL B COLIMAABHOM Y PEAUMMO3HOM YCTPOM-

CTBE O6OLLLECTBA.

€M, CKOTOBOJCTBOM, OXOTHJIMCh Ha
JKUBOTHBIX, COOMpAIN IUIOABL YaTas-
XEIOK — HE CaMO€ [JPEBHEE, HO KpPyIl-
HEUIIEEC U3 3EMJIC/ICIBYECKUX ITOCEe-
HHI HEOJIUTA, OTIUYABIICEC BBICOKUM
YPOBHEM PaA3BUTHUA KYyJBIYPHO-XO35AMU-
CTBCHHOMH [JIEATCIbHOCTH.

I[Io MHEHUIO CHEUATUCTOB, PAHHUE
3€MJIE/ICTIBYECKHE COOOIIECTBA HUMETH
MaTPHUAPXATHYIO (POPMY COLIHMAIBHOTO
YCTPOMCTBA, O3HAYAIONIYIO, YTO >KEH-
muHa 06/1ajala IPEUMYLIECTBEHHBIM
IO CPABHCHUIO C MYKYMHOU IIPABOM Ha
MMYILIECTBO U HACACJOBAHHE IUIO IIO
MaTEPUHCKON JUHUHU. JKurenu obmiu-
HBI OKJIOHSJIMCh MOI'YIIIECTBEHHOI 60-
TMHE-MAaTEPU.

Packonky, nposejgeHHble B 90-X IT,
JIAJIN  JIOTIOJIHUTEIbHBIE CBEACHUS 00
OTHONICHUAX MEXK/Y JIIOJbMH, JKUBIIIH-
MU 3/1eChb 9 TBIC. JIET HA3a],

Bein i YaTanxeiok B ACUCTBUTEIb-
HOCTH MECTOM IOKJIOHEHUSI OOrvHe-
marepu?

bormHa-maTtb

Joinroe Bpemsa yde€HbIEC, OIMPAACH
Ha TPyl Apucroress U bubnuio, cuu-
TAJIU, YTO HOJIUTHYECKOE PA3BUTUE OO-
LIECTBA HAYAIOCh B 3MOXY NATPUAPXA-
Ta. B XVIII B. eBpOIEHubl y3HAIU
O CymecTBOBaHMM B CeBEPHOM AMeEpH-
K€ OOIIECTBA, I7I€ IPABO HACIEJOBAHUS
NEPEXOJUIO IO MATCPUHCKOU JIMHUU,
YTO HECKOJIBKO M3MEHUJIO B3IJIAJbI
UCCIIEIOBATENEN HA PA3BUTUE LMBU-
ausanuu. B Havane XIX B. MIBEICKUN
Hoxann Bakxoden (Johann
Bachofen) npumen K BBIBOAY, 4TO MaT-

IOPUCT

PHAPXAJIBHOMY YKJIay MOIJIA IIpEJIIe-
CTBOBATH 3IMOXA TMIPABJICHUA KCHIIWH.
JJaHHO¥ TEOpUH B pa3HOE BPEMS IIPU-
JCPKUBATUCH TICUXOAHATIUTUK 3ur-
mynz Ppeity (Sigmund Freud), apxeo-
sgoru Toppon Yaiing (Gordon Childe)
nKak Kaysun (Jasques Cauvin).
IlepBasi apXEOJOTUYECKAST IKCIIEIH-
g B YaTanxXeloK NPOBOAWUIA PACKOII-
ku B 1961-1965 rr. PykoBOAMI WUC-
CIEJOBAHUAMU COTPYAHHUK JIOHAOH-
CKOTo yHuBepcurera Jxerimc Meuapr
(James Mellaart), npeaIoIOKUBIINI,
4TO OOHAPYKCHHBIC CTATYITKH >KCH-
IHUH OJUIETBOPIIOT OOTI'MHIO-MATh.
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APXEONOTHS

PaHHMeE 3eMAaepenbYecKkmne CooBOLLLECTBA MMEAU MATPUAPXATHYO
dOPMYy COLMAABHOIO YCTPOWCTBA, O3HAYOIOLLYIO, YTO YKEHLLMHO
OBAOACAQ MPENMYLLECTBEHHbIM MO CPOBHEHUIO C MYXXYMHOM
NPOBOM HO MMYLLECTBO 1 HOCASAOBOHME.,

IToBenuTenpbHUIAd BOCCEAACT HA IIKY-
pax JICONAP/OB, 4 €€ PYKU IIOKOSTCS
HA I'OJIOBAX XMIIHUKOB (PUc. creea Ha
cmp. 60).

M3 OTY4ETOB 3TOMN 3KCHEAULIUN IUPO-
Kas O6IECTBEHHOCTD Y3HAIA O CYIIECT-
BOBAHHUU MOFYHICCTBCHHOﬁ JKCHIITHUHBbI
u3 Yaranxeroka.

Mapusa I'mm6yrac (Marija Gimbutas),
corpynnuna KannudopHUNCKOro yHHU-
BepcureTra B JIoc-AHJIKeNece B KHUTE
«borunu u 6oru jgpesHed EBpomnbl»
(1982 1) yTrBEpXKAAET, YTO B 3E€MJIC-
JACIbYCCKHUX ITOCCIICHUAX EBpOHbI Ma-
TpuapxaT ObUI OCHOBHOHU (OpMOIt
YCTPOHCTBA O6mmecTBa. JIUMb ¢ MOSB-
JICHUEM METAJIYPTUHU U OOOCTPEHUEM
eMy
Ha CMEHY Npules narpuapxar. OgHa-

MCXKIIVICMCHHBIX KOHq)JII/IKTOB

KO PE3YIBraThl NOCIEAHUX UCCICLOBA-
HMH IIOKA3aJ4d, 4YTO HE CJegyer
npuberatb K OOOOIIEHHUIO, TAK Kak
B PA3/IMYHBIX COLIMAJbHBIX TIPYHIIAX
JIPEBHOCTH, KAK U B HAIlE BpEMs], Ha-
OJIIOIANIUCH PA3HBIE OTHOUICHUS MEXK-
Iy nomaMu. PazBuTuE COBPEMEHHOI'O
O6IIECTBA /IOKA3BIBAET, YTO IIPU OIIpe-
JIEJIEHHOM CTEYEHHH OOCTOSITENbCTB
JKCHIIUHA MOXET 3aHUMATb JIMAUPYIO-
mee MoJIoKeHue. HoBble JaHHBIC TTO3-
BOJIAIOT HAaM B3IJIIHYTb Ha IPO6JIEMY

MCTOPUHECKOE 3HAYEHUE YATAAXEIOKA

LIHPE, U CYLECTBOBAHUE IPEBHETO MO~
ceneHus B YaTalIxeloKe — JIMIIHEE TO-
My IIOJTBEPKACHUC.

Mbl - TO, YTO Mbl €AUM

CeroiHs M3y4deHbl JIMIIb 496 BCEH TUIOIA-
JI1 TIOCEJIEHN YaTaNXEIOK, OJHAKO y4e-
HBIM YJAJIOCh OTKPBITH 18 KyJIBIYPHBIX

cnoeB, cpopMUPOBABIINXCS 32 1200 JieT.
x HCCIICAOBAHUA ITO3BOJIMIN TTOJTYYUTH
JIOCTOBEPHYIO HMHQPOPMAIMIO O B3a-
MMOOTHOIIECHUH I10JIOB, OCHOBAaHHYIO
HA aHAJIU3€ pauuoHa nuraHusa. Mssect-
HO, YTO JIMIIb JOMHHUPYIOIIAd B OOLIe-
CTBE TIPYIIIA MOXKET OOECIEYUTh Ceods
ITOJIHOLIEHHOM TUITEH. >

MNMEPBOHAYAABHO Haraaxetok pacnoAQracs y peku 1 BbiA OKpy>keH 6oAoTamu. Tenepb
peKa nepecoxAq, M 0OBAACTb, PACMOAOXKEHHAs HA BbicoTe 3000 ¢hyToB HOA YPOBHEM MOPSI
HA AHOTOAUMCKOM NAQTO, MOKPLITA MAOAOROAHBIMM MLLEHNYHBIMM MTOASIMM.

BeAnkas kntanckas cteHa

MapdeHoH B AprHOX WHaenckmne
BeHepa n3 MOCEAEHMSsI
BuaneHnaopda Pocncu newep Aacko LLlymepCKkast KAMHOMUCE MMoaMMABI B Ces.
(ABCTPMS) (PpaHLms) Ervinta Amepuike
YATAAXEKOK
I I I I |

20,000 15,000 10,000 5000 0 2004
AOH.2. AOH.2. AOH.2. AOH.3. H.2.

MAAEOAAT HEOAUT EPOH30BLIV BEK  YKEAE3HBIA BEK
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B 1958 I. HO XOAMAX LLEHTPOABHOM TypLM APXEOAOTAMM
ObIANO OBHAPYXXEHO MOCEAEeHNe KAMEHHOro Beka. ObLue-
CTBO YATAAXEIOKO OTAMYOAOCH BbICOKMM YPOBHEM PA3BM-
M1 COLMAABHBIX Y PEAUMMO3HBIX OTHOLLEHMI. 3AECH MPO-
LBETAAM PEMECAQ U WUCKYCCTBO. APEBHUE CTPOUTEAU
HQ CTOPbIE CTPOEHWS BO3BOAMAM HOBbIE, CO3ACBAS TEM
COMbIM OMPEeAEAEHHOE EAMHOOOPA3ME B 3ACTpomnKe. [Mpu
3TOM HA PA3AMYHBIX YPOBHSIX MAQHUPOBKA MOMELLEHUIN
3HAYUTEABHO OTAMYOAQCH OT MPEAbIAYLLEN.

HensmeHHbIM OCTOBAAMUCH: PA3MEP KMPMNYA, ABEPHOM
NPOEM, MECTOMOAOXKEHME O4YAra U MAOLLAAb MPSIMO-
YFOABHOTO MOMELLLEHNS], KOTOPAS BAPBUPOBAAACH OT 11 A0
48 kB. M. Bce AoOMQ 6blIA OAHOSTAKHBIMKW, OCHOBY KOHCT-
PYKLIMM COCTABASIAV BPEBHA, HEOBOMOKEHHDBIN KUPMNY, KO-
MbILl., CTeHbl MOKPBLIBOAUCH LUTYKATYPKOW. Kpbilly ASAQAU
13 TPOCTHMKA, MOKPbBIBAAW LIUHOBKAMM, O CBEPXY HOHOCUAM
TOHKWMIA CAOW FAVHBI.

BXoAHOM MpOeM PACMOAQraACst Ha KpbILLE 3AQHMS U UC-
MOAb3OBAACS KAK ABIMOXOA. B KOXKAOM AOME BbIAC AECTHU-
LQ 13 6pyca. B LEHTPAABHOM KOMHATE XXUTEAW TOTOBUAM,
MNPVHUMAAN NLLY U CNAAK. KyxHS BCEMACQ CTPOMAQCH BbIXO-
AOM HO IOXHYKO CTOPOHY, 4TO OOECMEYMBAAO XOPOLLYIO
BEHTUASILMIO MOMELLEHNS. BTopas KOMHATA MCMOAb3OBO-
AOCb KAK KAQAOBKO M COEAMHSIAQCH C MEPBOV HU3KUM
ABEPHbBIM MPOEMOM.

BAOAb CTEH BbIAM BCTPOEHbI OTKMABIBAOLLMECST MOBEPX-
HOCTW, HOMOMMUHAOLLME AQBKU. VX APEBHUE >KUTEAU
MICMOAb30BAAU AAS €AbI, PABOTHI M CHA. OLUTYKATYPEHHbIE
AQBKM MOKPBIBAAUCH KAMBILLOM UAM MPUHOAAEKHOCTSIMMA
AAS1 CHA. B momMeLLeHr pasMeLLanoch He 6oAee BOCbMM
CMNOAbHBIX MECT.

Ha mecte pacKomnok He ObIAO HOMAEHO KOAOALIEB,
HO OBHAPY>KEHbI BBIPEBHbIE SIMbI, AAST AE3UHDEKLM KOTO-
PbIX MCMOAB3OBAAOCH 30AA. B AOMOX MOAAEP>KMBAAUCH
YUCTOTA M MOPSIAOK.

Bpsia AU kUTEAM HOTAAXEKOKA CTPOVAM AOMA C ABEPHbBIM
NPOEMOM HA KpbILLEe, PYKOBOACTBYSICb COOBPANKEHUSIMU
6e3omnacHocT. Ha npotskeHun 1200 AeT 3TOT ropoA
He MOABEPIraACS HOLWECTBMSIM BPAroB. AO CUX MOP OCTAET-

C9l HESICHbIM, NMo4YeMy AIOAN NMOKMNHYAU STOT FTOPOA.

APXEOAOT/ MOMBITAANCH BOCCO3AATH MOAEAb XUAULLC
13 HOTOAXEIOKA: MOBEPXHOCTb CTEH U MEBEAN
OTLWANPOBAAM C MOMOLLBIO KAMEHHbIX OPYANI,
BOCMPOW3BEAN POCMNCH HO CTEHOX.
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JKurenun Yaranxeoka XOPOHHUIN
YMCPHIMX B IMOAIIOJNIC CBOCTO KUJIMIIA,
r7ie 6bpUI OGHAPYKEHBl 62 3aXOpPOHE-
Hus. Mark Puuapac (Mike Richards)
u Jlxeccuka IMupcon (Jessica Pearson)
13 OKCPOPACKOTO YHUBEPCUTETA IIPO-
BEJIM U3O0TOIHBIN aHAINU3 KOCTEH, B35~
TBIX C MECTA PACKOIOK. OH HE IIOKa-
3aJ1 pasnnqnﬁ B IIHUTAHUU MYXYUH
uokeHIMH, COCTOsSIHUE 3yO6OB OKa3a-
JIOCh OJUHAKOBBIM, C TOU JIUIIb pasHu-
1€, YTO Y JKEHIIWUH OBbUIO BBISIBICHO
OoJblIC CIydyaeB 3a00JICBAHUS KapHe-
COM. AHQJIN3 OJICKIbl U COCTOSIHUE KO-
CTEHU TaKKEe IIOKA3al, 4TO B OOpase
J)KM3HH II0JIOB HE OBbLUIO pPa3INYU.
Hccnenosanus pedbep APEBHUX AN
HEOKU/IAHHBIC PE3YJIBTATBL: HA HUX 00-
HAPYXKHUJIX TCMHBIC IIATHA, OKA3aBIIHUC-
Cs OTJIOXKECHHUAMU yIJIepO/a.

DTO OTKPBLITUE IO3BOJWIO CAEIATD
BbIBO/Jl O TOM, YTO XKHJIMINA 3€MJICIC/Ib-
1IEB IPECTABISIIA COOO0H HEOObIINE
IOMEIICHUSA C HOKPBITBIMH CAXKEH CTe-
Hamu. O6UTATENN IIOCTPOEK, OCOOEHHO
B 3UMHUH IIEPUOJ, IIPOBOJAWIN OCHOB-
HYIO 49aCTb BPCMCHU B JBIMHBIX ITOMC-
LIECHUAX, YTO U CIIOCOOCTBOBAIO HAKOII-
JICHHIO CAKU B JIETKUX. COOTBETCTBECHHO,
IIOCJIC PA3TIOKECHUA TPyHA YIJIEPO[ U3
JIETKUX OOPA30BBIBAJI OTVIOKEHUS HA pe-
OepHBIX KOCTAX. ITOCKONIBKY HaJlIET ObUT
OOHAPYKCH U Y MYKYUH U Y KEHIUH,
ObUI C/IEJIAH BBIBOJL O TOM, YTO Pa3HUIIbI
B 00pa3e >KU3HHU JIIO/CH, HACEISBIINX
YaTaIxeloK, He CYIIECTBOBAIO. M3mepe-
HHUA OCTAHKOB ITOKA3AJIH, YTO MY’KUYMHDBI
ObUIM BBIIIE U XY/IEE JKCHIIMH, TaK YTO
HEYZIUBUTEIIBHO, 4TO 06pa3 IOJHON
JIaMbl  HAMICI BOIUIOMICHHC B JJPCBHUX
KYJIBIOBBIX CTATy39TKAX.

Morpe6aAbHbIe PUTYAAbI

Yepes rog nocie norpedbeHus HEKo-
TOPBIE TEJId OOE3INABIUBAIUCH. UTOOBL
BOCCO3/1aTb YEPTBl JIMLA ITOKOHHOIO,
HEKOTOPBIE Yepenad INOKPhIBAIUCH IJIM-
HOH. TOJIOBBI yMEPUIUX, IPUHAICKAB-
LIHUX, CKOPEE BCErO, OCHOBATEIAM POJA
WIN YBAKAEMBIM KUTEJISAM, UCIIOJIb30-
BAJIUCH B KyJIBTOBBIX OOPAAX U JOMAIII-
HUX PHUTyaIdX, YTO XAPAKTEPHO I
PaHHUX 3€MJICIC/IbYCCKUX 00mun Typ-
U 1 bavkHero BocToka.

TIOCKONBKY I PUTYaJIbHBIX LiEIe
UCIOJb30BAJIMCh TOJIOBBI  YMEPLIUX
060HX TIOJIOB, TO MOXKHO IIPEAIIOJIO-
JKUATD, YTO JPEBHUE oM YaTanxeroka
OIIPEJICJIANIN CBOU PO/, KAK IO JKEHCKOM,
TAK M 110 MYKCKOU JIMHUM.

IIpu npoBeseHny PaCKONOK HU3y4a-
JIOCh PACIIOJIOKEHHUE MOI'HJI, 3aXOPO-
HEHUSA MYXYUH M OKEHIIUH (B TOM
YHMCJIE — HA IIPABOM MJIM JIEBOM CTOPO-
HE JIEKUT TEJIO, B KAKYIO 4aCThb CBETA
OHO HAIIPABJIEHO), 4 TAKXKE — IOIpe-
OalbHBIC Japbl, KOTOPBIE MOTYT MHO-
roe pacckKasaTb aPXeOoJIOraM O COLM-
aJIbHOM  craryce ymepumero. Ho
PE3YIABTaThI IPOBEAECHHBIX UCCIEL0BA-
HUM HE IO3BOJMWJIM CAEIATb OJHO-
3HAYHBIX BBIBOJOB O IJIABEHCTBE OJ-
HOTO U3 IIOJIOB.

Ecmu B morpeb6aspHOM puTyane He
CYIIECTBOBAJIO PA3IUYUIT MEKAY MYXK-
YUHAMU U SKCHIIUHAMU, TO MOIJIO JIU
OHO OBITb B IIOBCEAHECBHOMN >KU3HU?
COOTBETCTBYIOT JIU AEHCTBUTEIBHOCTU
YTBEPXKICHUA O TOM, YTO MY>KUYMHDBI U3-
TrOTABJIIUBAIA OPYAUsS TPYAQ, 4 XKCHILIU-
HBI JIe/IaId IIOCYly U TOTOBWIM IHUILY?
ApX€0I0rd HE MOTYT IIPUHTH K €IMHO-
My MHEHHIO.

Ouar, HEU3MCHHBIA ATPUOYT KaXK-
JIOr0 J0Ma, UCIIOJb30BAJICA I IPHU-
rOTOBJICHUA NHUINU. Mccaeposarenu
HAUIM 3J€Ch 30JIy M Pa3MOJIOTBIE
3€pHA 3JIAKOBBIX KYyJIBIYD, YTO CBH/JIC-
TEJIbCTBOBAJIO O TOM, YTO IJIABOU C€-
MbU MOIJIA OBITh JKCHIIMHA. JaHHYIO
TUNIOTE3Y IOATBEPXKIAAET M TO, YTO
MJIAJIEHLEB XOPOHWIM Y ouara. B oc-
TATKAX 30Jbl OBbLIM OOHAPYKEHDI
OCKOJIKU BYJIKAHUYECKOTO CTEKIA,
JOCTABJISABIICTOCS M3 LECHTPAJIbHOU
Typuuu. M3 HErO MOIIM U3IOTABJIU-
BATBCS OPyAHusd TPyAa.

OB ABTOPE:

KAK 1 2TOT AEBATUMECSIHHBIN pebeHOoK,
NMOKOMHWNKM MOMELLAANCH B KOP3WHbI NAM
HAKPBIBAAUCH LIHOBKAMM. VX XOPOHMAM
B MOAMOAE UAM NOA AQBKOW. L3BECTb, NO-
KPbIBABLLAS MOA, U AbIM OT O4Ara 3arAy-
LWOAM 3AOBOHME PABACIAIOLLETOCS TEAQ.

XXu13Hb CKOPOTEYHQq,
d UCKYCCTBO Be4YHO

M3yuass  3aXOpPOHEHMsA  JKMTEJIEH
YaTaIxeloKka, TPYAHO OIIPEAEINTD, Ka-
KOB OBbUI COIIMATIBHBIN CTATYC KAXKJOT'O
U3 1oa0B. HO moMoryT M uccienoBa-
HHUSA  XyJOXXECTBCHHOI'O HAaCIegus 06-
HAPYKUTb PA31A4us?

KocTH JKMBOTHBIX, HAUJCHHBIC HA MC-
CT€ PACKOIIOK B YarTajIXeloKe, IO MHE-
Huio Pucca Paccena (Rissa Russel)
nu3 Kopnesickoro ynusepcurera u Jlyu-
3pl Maptun (Louise Martin) u3 JIoH10H-
CKOI'O YHUBEPCUTETA, MOIJIM IIPUHA/IJIE-

JKAThb JIDEBHUM ObIKaM. bBosbimoe )

9H Xoaaep (Jan Hodder) — ¢ 1977 no 1999 roa npodeccop KeMOpUAXKCKOro yHUBEP-
cuteta. Cendyac OH BO3TAABASIET GAKYALTET KYALTYPbl M COLMAABHOM QHTPOMOAOTAM
B CTOHOOPACKOM YHUBEPCUTETE U PYKOBOAMT APXEOAOTMYECKUMU SKCTMIEANLASIMU.
ABTOP KHUI: «CUMBOAbI B AeNCTBUM» (Symbols in Action) (1982), «HacTtosuiee v npo-
waoe» (The Present Past) (1982), «Hutas npowaoer» (Reading Past) (1986), «Mpupyye-
Hue Esponbl» (The Domestication of Europe) (1990), «Teopust 1 NPAKTUKA APXEOAOTUMN»
(Theory and practice in Archaeology) (1992), «Apxeonornyeckme packonkm (The

Archaeological process) (1999).
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APXEONOTHS

Y4yeHble HE CMOIAM OTHECTV OBLLIECTBEHHOE YCTPOMCTBO HATAOAXEKOKA
HW K MOTPUAPXATty, HKX K MaTpuapxaty. OB6pa3 >M3HU AIOAEN
HE OMPEAENSIACST MOAOBOW MPOUHOAAEXKHOCTBIO., OB6pA3 MY>KYMHDI
AOMUHVPOBOA AULLIb B CBSI3U C PUTYOABHBIMW MNPLLECTBAMM,

KOJIMYECTBO  OCTAHKOB  IIO3BOJIHAJIO
MPEITOIOKUTD, YTO MSICO OBIKOB OBLIO
TPAAULIMOHHBIM OJIIOJOM Ha IPA3JHHY-
HBIX IHUPHIECTBAX >KUTEICH APEBHEIO
OCENEHUA. MyKYUHBI U OBIKM 4aCTO
COCEJCTBYIOT B CIOKETAX HACTECHHBIX
POCIIUCEN U CKYJIBIITYD, YTO IOATBEP-
JKIACT CYIIECCTBOBAHUE PUTYAIA CbhEd-
HUS OBbIKA.

M30TONHBIA aHAIN3 KOCTHBIX TKAHEHU
MYKUMUH U SKEHIIUH HE BbIABUJI PAa3HU-
LBl B PAIIMOHE MUTAHUA, IIO3TOMY yde-
HBbIC MPEIIIONOXKUIN, YTO B TOPKECT-
BCHHBIX TPAI€3aX IIPUHUMAIN Y9aCTUE
U JKeHIMHBL Ha pocnucax co cueHamu
OXOTbl M IIUPOB [JPEBHUE XYJOXKHUKU
YBEKOBCUMJIN TOJIBKO MYKCKME OOPa3kL
Tem 6osee 3araJOYHOI NPEACTABIACT-
cg (PUI'ypKA IIOBEIUTEIbHULIBL, BOCCE-
Jlaionieil Ha JIeOMapAOBOM MKype. DTOT
CIOKET $IBHO T'OBOPHUT O €€ BBICOKOM

COLIMAJIBHOM CTaTyce. Bo Bpemsa packo-
MOK 6bUTa OOHAPYKEHA TAKKE CTATYIT-
Ka JKEHIIMHBI, B CIIMHE KOTOPOM KPaCo-
BAJIOCh CEMS IMKOPACTYIETO PACTECHHUSL.
OTaenbHbIC  POCHHUCH  H3006PAXKAIOT
MPEICTABUTEIBHULL IPEKPACHOIO 110714,
COOUPAIOMUX PACTCHUSL.

32 MUCKIIOYECHUEM YHOMSHYTBIX BbI-
me CIeH c6opa pacTeHUH, UCCIe0Ba-
TEIU HE BCTPETUIH CIOKETOB, CBA3AH-
HBIX C 3€MJICACTIUEM. Bce BHYTPCHHHNC
CTCHBI JOMOB ITOKPBIBAJIN I/1306p3)KC—
HUA 6bII(OB, IIpru 3TOM HA CMKOCTAX
JUI XPAHEHHUS 3€PpHA M F'OPIIKAX POC-
OUCh OTCYyTCTBOBawIA. CO3maercd BIe-
YATICHUC, YTO B JKUBOIIMCHU U CKYJIbII-
TypE 4epelyloTCs [IBA PA3HBIX CIOXKETA:
OJMH — T[€ MYKYMHBI 3aHATBl OXOTOM
Ha JUKUX )KUBOTHBIX, 1 BTOpOfI — B KO-
TOPOM JKCHIMWHBI 3AIICYATIICHBI B OK-
PYXEHHU PACTEHUI.

Ha camoM Jiene BCe OKa3aloCh Iopas-
JIO CJIOKHEE, YTO IIOATBEPAWIN HUCCIIC-
JOBAHHA HOBBIX KYJIBTYPHBIX CJIOCB.
JKeHnckue CraTysTKu ObUIM HANAEHDBI
B €MKOCTAX JUISl XPAHEHUS 3€PHA, HAXO-
JUBHIMXCA HA TPCTBCM WM YCTBCPTOM
YpOBHE (BCETO HX BOCEMHAJALATD).
B nponecce conmanbHOro CTaHOBIEHUA
O6IIIECTBA 3EMJIE/ICIIME UTPATO BCE OO-
JIee 3aMETHYIO POJib. CHAYala B KHUBO-
NHUCU TIPOJOJDKAIN JOMHUHHUPOBATD JU-
KHE JKMBOTHBIC M CHEHbI OXOThI HA HUX,
HO TIIOCTCIICHHO JPCBHUC KUBOIIMCIIBI
OObIIE BHUMAHHS CTAIH YACIATH CIO-
JKETAM, CBA3AHHBIM C 3CMICLCIUEM.
B ckynbnrype 06pas sKEHIIMHBL BCE Ya-
L€ CBA3BIBAICSI C MUPOM PACTECHUI.

Co BpeMeHEM POJIb JKEHIIUHEBI B Pa3-
BUTHUM 3EMJICJEINSA CTAHOBUTCS BCE 6O-
Jjee 3Ha4yuTenbHOU. Clieibl Pa3BUTHA
3EMJICACTINA 1 U3MCHCHMA COLII/IQ.JII)HOI;I

MUHNATIOPHASI cTaTyaTKA YKEHLLMHBI, B CIMHE KOTOPOM 3ANEYATAEHO 3€PHO, CUMBOAMU3UPYET MAOAOPOANE.
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APXEONOTHS

HA OAHOW 13 BHYTPEHHIX CTEH SKUAULLLO APXEOAOTM OBHOPYXXMAM HOCTEHHYIO POCTINCh, B LLEHTPE KOTOPOW PA3MELLIAACS OFPOM-
HbI KPACHBIN BbIK (1,8 M), OKPY>KEHHbIN HEOOABLLMMKN GUIYPKAMM MY>XKHMH. BO3MOXKHO, CIOXKET MOCBSILLEH MUPLLECTBY AU MHOMY
PUTYOAY, CBSI3OHHOMY C KYABTOM GbIKQ.

POJIM IPEACTABUTEIbHULL IIPEKPACHOTO
osia OCOOGCHHO 3dMETHBl B BEPXHMX
KYJIBTYPHBIX CI0AX. O4daru, pacroJio-
JKEHHBIC BO BHYTPEHHHUX [JBOPHUKAX,
CBUCTCIBCTBOBAJIM O IIOABJICHHM HE-
KOW CHELUAJIN3ALUN B IIPOLIECCE IIPHU-
TOTOBJICHUS NUIW. HarjgeHHble 3/1eCh
opyaus TPyJa U KEpaMHUUYCCKas IIOCy[a
TOBOPAT O BBICOKOM YPOBHE PaA3BUTHUSA
JPEBHUX TEXHONIOIUMH. OOHAPYKCHHAS
IIPU PACKOIKAX APEBHAA I1€YATh HABE-
JIa 4PXEOJIOIOB HAd MBIC/Ib O PA3BUTUU
YACTHOU COOCTBEHHOCTH.

O6061IUB BCEC JAHHBIE, ITOJYYCHHDIC
B XOJ/IC PACKOIOK, YYEHBIC HE CMOIVIU
OTHECTU OOIIECTBEHHOE YCTPOUCTBO
YaTaIxeloka HU K HOaTpUapxary, HU
KMarpuapxary. O6pa3 KU3HU JHOJACH
HC OIpCAciIaincia MOJIOBOM npuHag-
JIEKHOCTBIO. KaKbIil MOT 3aHUMATbCH
M3rOTOBJICHUEM OpPYyAMU TpyAd, IHO-

MOJIOM 3€pHa, IPUTOTOBJICHUEM TTUIIH
M BEJICHUCM JIOMAIIHETO XO3SMUCTBA.
O6pa3 MyKUMHBI JJOMUHHUPOBAJI JIHIIb
B CBSI3U C PUTYAJIbHBIMU ITHPIICCTBAMH.

Kak HU CTpaHHO, PACKOIIKH ITO3/IHUX
Ky/IBTYPHBIX CJIO€B Ia/IM MEHbIIE NH(POP-
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A3HuneA lpoccMmaH

[ANOOOABHOE MOTEMNAEHME KAMMATA HaOpywaeT B SKOCUNCTEMAX
CUHXPOHN3AUUNIO XKN3HEHHbLIX LUWMKAOB B3AMMO3ABNCUMbLIX BUNAOB

JKMBbIX CYLUECTB.

J1eTCTBO AHIVIMIUCKOI'O HATYPAJIMCTA AJla-
crepa durrepa (Alaster Fitter) mpu-
m10Cch Ha 1950-¢ T B TO Bpems OH KU
32 TOPOJOM U YaCTO OPOAMII C OTLIOM 110
OKPECTHBIM JIeCaM U oM. Ero oriy,
MACTUTOMY €CTECTBOUCIIBITATEINIO, ABTO-
py 30 KHHI, BCIO )KM3Hb PErUCTPHUPOBAB-
meMy CPpOKHM IBCTCHHUA COTCH BHIOB
pacTEHUM, BECEHHETO NPUIETA IITHLI,
OCEHHEI'O HCYE3HOBCHUA 6a004YCK U
JPYIMX CE30HHBIX ABJICHUI IIPUPOJBI,
cerogus yxe 90 sier. Puuapy durrep He
MOT' M IPEANOJIOKUTD, YTO €rO 3aIIUCHU
KoI/Ia-HUOY/Ib OY/IyT BOCTPEOOBAHBDI.
Ajracrep nomesn 1o CronaM OTLA: OH
TAKKE CTAJ €CTECTBOMUCIBITATEICM, 4
3aTEM U IPO(PECcCcOpPOM 3IKOJOIUU B
Hopxkckom yausepcurere. Torma-to o
U OCO3HAJ BCIO LIEHHOCTb AHEBHUKOB
durrepa-crapuero: JUlllb O4YEHb HeE-
MHOTHUE HATYPAJIUCTBI PErUCTPUPOBA-
JIN B TCYCHHC CTOJIb JJIUTCIIBHOT'O BPC-
MEHH WU B OJHOM H TOM XK€ MCCTEC
XPOHOJIOTHUIO PAZTUYHBIX SBJICHUN U3
JKU3HU MHOJXCCTBA JKHUBBIX CYIICCTB.
B 2001 r. Anacrep pemuys1 IOBHMMA-
TEIbHEE MPOCMOTPETDh 3AlUCU — pe-
3yAbTAT 47-1E€THUX HAGIIONCHUHN 3a
npupoaon. K ToMy BpeMEHM Yy4EHBIM
yoKe ObLJIO U3BECTHO, YTO HA 3eMiIe IIPO-
UCXOJUT PE3KOE MNOTCIUICHUE KIMMATA.
3a nocsneanue 200 eT TeMiieparypa Ha
TMOBCPXHOCTHU IUIAHCTBI YBCINYHNIIACH
Ha 0,6°C, 2 1990-¢ IT. OKa3aJIHUCh CAMBIM

TCIIbIM [JCCATHJICTHUCM 34 BCIO HCTO-
PHUIO KIUMATOJOIMYECKUX HAOIIOMAE-
HUM. Aacrep HaAEsICa NOATBEPAUTD
BBIBO/IbI KJIMMATOJIOTOB C IOMOIIBIO Ha-
OMIOICHUI CBOETO OTIIA.
O6HapyKeHHBIE (DAKTBL
y4eHOro B usymwieHue. Korga on cpas-

ITOBEPIJIN

HWI CPOKHM LIBETEHMSA PACTEHMI B 1990-X 11!
U 33 YETBIPE NPEAMIECTBYIOMUX JECATU-
JIETUSI, OKA3AJIOCh, YTO 385 BHUJ/IOB HAYa-
JIM 32I[BETATh B CpeAHEM HaA 4,5 JIHS,
260 BWIOB — HA JIBE HEJEIU PAHBIIE,
4YeM B IPOLLIOM (CM. UWHIOCIIDALUIO
Hacmp. 69). DTO YKAZBIBAIO HA TO, UTO,
10 KParHeN Mepe, B OKPECTHOCTAX OKC-
doppa (AHIVIMA) KIMMAT HU3MCHACTCH
YPE3BBIYANHO OBICTPO.

Cratbsd, onybIMKOBaHHAsA PUTTEpaMU
B JKypHase Science B 2002 1., BCETo JIMIb
OIHA M3 MHOXKECTBA ITyOIMKAIINI, CBU-
JIETEJIbCTBYIOIUX O CTPEMUTEIBHOM
U3MEHCHUH )KU3HECHHBIX LIUKJIOB PACTE-
HUU U JKUBOTHBIX BO BCEM MUPE. AHAJIH-
3y 3TOI HPOOGJIEMBI NOCBALIECH CIICLIU-
AJIbHBIF OTYET MEKIIPABUTEIBCTBEHHOM
KOMHUCCHHU 110 KIMMATHYCCKUM U3MEHE-
HUAM, ONy6IMKOBAHHBIA B 2002 T
uobo6maomun ganasle 2500 uccue-
JIOBAHUI. B HEKOTOPBIX M3 HUX 3dBUCH-
MOCTb MEKAY KU3HEHHBIMU LJUKIAMU
JKUBBIX CYIIECTB U TEMIIEPATYPOH BO3-
JlyXa IIPOCJICKEHA HA IPOTSLKEHUH 110C-
snepnux 20 ser. U3 6onee yem 500 uasy-
YEHHBIX B HUX BHJIOB ITUIL, aM(PUOUIT U

JPYrux OpranusMos 80% OOHapyKHBa-
JIM TAKUE U3MEHCHUS CPOKOB PA3MHO-
JKCHUA WIH MUIPALUU, HIPOAOJLKH-
TEJIbHOCTH BErE€TALMOHHOIO IIEPUOAA,
Pa3MEpPOB WIKN PACHPEACIICHUS IOITYJIA-
UM, KAKME MOKHO OBUIO IIPE/ICKA3ATh
Ha OCHOBAHMH ITOBBIIICHUA TEMIICPATY-
PBI OKPYKAIOIIEN CPEJBI.

V4eHBIC TAKKE NbITAIUCh BBIACHUTD,
OKa3bIBAET JIM IVIOOAIBHOEC IOTCIICHUE
HEOIATOIPUATHOC BIMAHUE HA B3AUMO-
OTHOUIECHUSI MEKIY PACTCHUAMU U JKU-
BOTHBIMU B IIPEJEIAX IKOCUCTEM. MHO-
M€ JAHHBIE NOJATBEPAWIN HEKOTOPBIC
MpPa4HbI€ IIPOTHO3bl PUTTEPA-CTAPLIE-
r'o: MOBBIILICHUE TEMIIEPATYPBI HAPYIIa-
€T CBA3b MEXK/y OPraHU3MAMU B IUIIIC-
BBIX CETAX M YXyAIIAeT IIPUCIOCO6-
JICHHOCTb HEKOTOPBIX BHAOB K CBOUM
MECTOOOUTAHUAM. ABTOP O/IHOH U3 pa-
OOT a’K€ YBEPEH, UTO BCJICACTBUE ITIO-
0a/IbHOTI'O IIOTEIUICHUS B U3YYEHHOM UM
pEruoHe IIaHEeThl Kaxable 15 et 6yner
HCYE3aTh 110 MEHBILIECH MEpe OAUH BHUJ,
JKUBBIX CYLIECTB.

O nTMuax u ryceHmuax

B Hebomnpiom kabunere Hujiepian/cko-
I'O MHCTUTYTA 9KOJIOI'MH HOJL, CTOJIOM IOJI-
3aeT Mapcenb Buccep (Marcel Visser) —
3aBeYIOINHA OTACICHUEM ITOIYIALIMOH-
HOH 6uonoruy. OH JIOBUT 34JICTEBLIYIO B
OKHO OOJIBLIYIO CUHHILY — IPEIMET €ro
MHOTOJIETHUX U3BICKAaHUN. Bosrnas- p
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JIeMas YYEHBIM IIPOIrpaMma IO H3yde-
HHUIO 3THUX NTUL U3HAYIbHO HE ObLIa
CBA3aHA C UCCJICJOBAHUEM IVIOOATIBHOI'O
IOTEIVICHUSA, €€ LIEIbIO OBLIO U3Y4CHUE
MECTHBIX ITONYJIALUN NePHATHIX. Ho 1o,
PYKOBOACTBOM Buccepa mpoekr nepe-
POC B YHHKAJIbHOE MUCCIEAOBAHUE KAC-
KaJHBIX 3(PHEKTOB ITIOGAIBHOI'O MOTEII-
JICHUS B [IMIIEBBIX CETSX.

B manmonanbHOM mapke Hoge
Veluwe — o6G1IMPHOM MaCCHUBE JIECA, PaC-
KHUHYBIIEMCsI BOKPYI' HHCTUTYTA 3KOJIO-
ruy, O60JIbIINE CHUHHUIIBI IPUCTYIAIOT K
CHAPUBAHUIO U I'HE3[JOBAHUIO B alIpee-
Mae. B 3710 ke BpeMs Ha4MHaeT CBOU Ha-
o6moieHus 1 Buccep. YUeHbIN ClIeIUT 32
MOBEJCHUEM U 310pOBbeM 400 map cu-
HHI], IOCEIUBIINXCS B PAa3BCIICHHBIX
10 BCEMY HMAPKYy MCKYCCTBECHHBIX I'HE3-
JIOBbAX. PAHHUM MariCKUM YTPOM OpHM-
TOJIOI' KIAZIET CeO€ HA IICYO HEBBICO-
KYIO 2JIIOMUHUEBYIO CTPEMAHKY, CEIIACT
JKEJITBIA BEJIOCHUIIE] U OTIIPABIACTCA
UHCIEKTUPOBATh NTHYbU AOMUKUA. OH
32J1€32€T HA PA3BECUCTBINA y0, yCTaHAB-
JIMBACT BHYTPU CHHUYHUKA MAJICHBKYIO
MCETAUIMYECKYIO 3aMaJHIO U, CIIYCTUB-
LIHCh HA 3E€MJIIO, TEPIICIUBO BbLUKUIACT.
Yepe3 HECKOJNbKO MHUHYT BJIOBYIIKE
OKA3bIBACTCA XO34MH WA XO34HKa JO-
MHKa. C IOMOIBIO PYJIETKUA yYEHBIN OC-
TOPOXKHO JICJIACT HECKOJIBKO OOMEPOB
IITULIBL U B3BCLIUBACT €€ Hd MUHUATIOP-
HBIX Becax. Buccep HaBebIBACTCA K Ka-
JKJOMY CUHHUYHUKY Pa3 B HEJEIIO, 4 IIOC-
JIE TOT'O, KaK BBUIYIUIAIOTCA HTEHIIBI, —
KAK/IbIH JI€HbD.

PaKThl, OOHAPYKEHHBIC OPHHUTOJO-
I'OM, Ha IICPBBIH B3IJIA]] KAXKYTCS BIIOJIHE
06€300UAHBIMH: HECMOTPS HA TO YTO
32 IPOUIE/IINE ACCATWIETHS BECEHHUE

TEMIIEPATYPHI BO3/yXa B JITAHHOM pPEru-
OHE CUJIBHO BO3POCIU (OCOOEHHO MEK-
ay 16 anpesst 1 15 mMast), CHHHUIIBI [TPO-
JIOJDKAIOT OTKJIA/IBIBATH SIMIA B TO JKE
camoe Bpemd, 9yTo U B 1985 1. Ho ecim
Ha CPOKAX I'HE3/I0BAHUSI CUHUI] [IOTEII-
JIEHHE KJIMMATa HE OTPA3UIOCH, TO I'yCe-
HUIIbl 3UMHEH ISICHUIIBI, KOTOPBIMH
[MUTAIOTCS IITEHIIBI, IIOYYBCTBOBAIN €I'0
cpasy (cm. epagpur na cmp. 69). Cerof-
HS [TMK U3006MIUSL 3TUX T'YCEHUI] OTME-
4aeTcs Ha 25 AHEH paHblie, 4yeM B 1985 1,
KOI/Ia 110 BDEMEHU OH B TOYHOCTH COB-
1a/1aJ1 C BBUIYIUICHUEM IITEHIIOB CUHUIL,
Cettyac 6OJBITUHCTBO IMTCHIIOB ITOSB-
JIIETCSl HA CBET OJIMDKE K 3aBEPIICHUIO
epuoia U306MIUs TYCEHUIL, U, TAKUM
06pa30M, MHOTUM IITUIIAM HE XBATAET
KOpMa. IyCeHUIIbl 3UMHEN IIS/ICHUILBI
JIOCTAIOTCSI TOJIBKO TEM IIE€PHATBIM, KO-
TOPBIE BBUIYILIAIOTCS B HAUOOJIEE paH-
Hue cpoku. ITorenneHue nNpuBeso K Ha-
PYLIIEHHUIO CUHXPOHHOCTH HE TOJbKO
CE30HHBIX PUTMOB IITHI[ U TI'YyCEHHUIL:
Buccep o6parua BHUMAaHME M HA Ha-
YIbHOE 3BEHO IUIIEBOM IIENN — B3aU-
MOOTHOIIEHHUS MEKY I'YCEHUITAMH U UX
MMUIEH, MOJIOABIMHM JIUCThIMHU [1y6a.
YTO6B! BBIKUTH, HACEKOMBIE JIOJIKHBI
TOYHO HPUYPOUYUTh CBOE BBLIYIICHHE
K TOMY BPEMEHH, KOIJ[d HA BETKAX JyOa
HAYMHAIOT JIOMATHCS IOYKH U Pa3BOpa-
YHMBATHCS HEXKHBIC JIMCThs. Ecnu ryce-
HUIIA BBIMJICT U3 SIUIA XOTs OBl HA MSTh
JIHEH paHbIIE WIN HA JIBE€ HEACIU 103
JKe, KOI/Ia B JIMCTBSIX yO6a HAYHET HAKa-
IUIMBATHCSI TAHHUH U OHU CTAHYT He-
CBhEOOHBIMU, B OOOUX CIy4asiX OHa
ocraHeTcs 6e3 kopMma. Buccep o6Hapy-
JKWJL, 4TO B Hapke Hoge Veluwe 1y6oBble
MOYKU JionaroTcsa Ha 10 aHEH Mo3XKe,

OB30P: 3KOCUCTEMbI 1 KAUMATUYECKUI CTPECC

¢ Peskoe notenAeHne KAMMATA HA MAQHETE Y Ke MPUBEAO K USMEHEHUIO B3AMMOOT-
HOLLEHUI MEXAY PASANYHBIMM BUACGMW OPIAOHNU3MOB B HEKOTOPbIX SKOCUCTEMAX,
HOPYLLUWB CBSI3V B COOTBETCTBYIOLLIMX MULLEBLIX Liensx (HAnpUMep, MexXAY MTULLaMU

M ryCEHULAMM).

e HekoTopble NMpU3HAKK BbI3bIBOKOT CEPbE3HBIE ONMACEHMUSI: MHOTUE BUAbI XMBOTHbIX
1 PACTEHWNIA MOTYT OKA3ATLCS MOA YIPO30M MCHE3HOBEHMSI.

e AQHHbIE NICCAEAOBAHUM MOKA3bIBAIOT, YTO MBMEHEHNE KAUMATA K KOHLLE MOCAEA-
HEW AEAHMKOBOM 3MOXM MPUBEAO K TAYOOKOW TPAHCOOPMALMM CYLLLECTBOBABLLMX
B TO BPEMSI SKOCUCTEM W BEIMUPAHMUIO MHOTOUYUCAEHHbIX BUAOB OPraHU3MOB.

4 3UMHHC TIAJCHHUIIBI  BbUIYIIAIOTCA
Ha 15 gHen panblie, yeM 20 JIeT Ha3a/1.
ITosgBnenue Ha CBET I'YCEHUI 324 HeE-
CKOJIBKO JIHEU 10 CO3PEBAHUSA JyOOBBIX
JIUCTBEB OTMEYAJIOCHh U B 1985 1., HO ce-
TOJHs 3TOT IIEPUOJ BPEMECHH YBECIH-
YHJICS U COCTABHJI BOCEMb JTHEM.

Hccnegosanue Buccepa MOKA3bIBACT,
4TO MONYIALUA 3UMHCH IIAJCHUIIBI
B HALIMOHAJIBHOM IIAPKE COKPALACTCS.
Ho rmaBHOE 6ECIOKOUCTBO yYEHOI'O BbI-
3BIBAIOT HE IIOCJICICTBUSA TOI'O COKPA-
LIECHUA JJI1 TAPKOBOHU OOJBIION CUHU-
bl (B KOHIIC KOHIIOB, YHUCJIECHHOCTH
IryCEeHHL, U 6a00YEK U3 I'OJa B I'OJ KO-
J1e61eTCA), 4 yrpo3a YMCHbBIICHUS YHC-
JIECHHOCTH IMONYJIALUMA MHOI'MX JPYyTUX
obuTaresen napka. Pesynsrarel ero pa-
OOTBI 34CTABJIAIOT AyMAaTb, YTO YA3BU-
MOCTh K KIMMATHYECKUM HU3MCHCHUAM
CTAHOBUTCS CErOAHsA YHUBEPCAIbHOU
XAPAKTCPUCTUKON BCEX 3KOCHUCTEM
1aHeTsl [To MHEHUIO HCKOTOPBIX HC-
CJIEOBATENIEH, ITOT MPOLECC JIydlle
BCETO OODBSICHACT HEXUTPAS CXEMA,
npeyIokeHHas B 1960 1. MOPCKUM 6HO-
sgorom [Jasupom Kamwmurom (David
Cushing).

CoOoTBeTCTBUS U HECOOTBETCTBUS
IIbITasACh NPOAHAIU3UPOBAT OTMEUYAIO-
LIHUEC U3 I'ofa B I'ofl KOJCOAHUA YUC-
JICHHOCTH Tpecku, Kamuur ob6parui
BHUMAaHHE Ha 300IUIAHKTOH — OCHOB-
HYIO IIHUIIy MaJIbKOB 3TOH PbIObL OKa3a-
JIOCb, YTO HAUOOJICE BBICOKAsA YUCIICH-
HOCTb MOJIOJU TPECKHU HABGIIONACTCSH
B T€ T'OJbl, KOIZlAa CUHXPOHU3UPOBAHDI
JKM3HEHHBIE I[UKJIbl 300IUIAHKTOHA
U €ro KopMa — (pUTOIUIAHKTOHA. Takyio
YAAYHYIO JJI1 PBIOBI CUTYALIHIO YYCHBII
HAa3BJI COOTBETCTBUEM (malch). T1po-
THBOIIOJIOKHAA CUTYallUsl — HECOOTBET-
cTBUE (Mismaich) — CKIabIBACTCA B TOM
cJlydae, KOIZld JKU3HEHHBIA LUK 300-
IUIAHKTOHA HE CUHXPOHU3HUPOBAH C JKU3-
HEHHBIM IUKJIOM €ro Kopma. OHa MO-
JKET OOCPHYTLCA IJI1 MAJIbKOB TPECKHU
HEXBATKOU MHIIU U 3ACTABUTb UX YUTH
Ha ITTyOHHY.

ITpUBJIEKATEIBHOCTb TUIIOTE3BL COOT-
BETCTBUU-HECOOTBETCTBHUE COCTOUT B TOM,
YTO OHA IPUI'OJHA /IS OIIMCAHUSA CAMbIX
Pa3HOOOPA3ZHBIX TUIIOB B3aUMOOTHOLIE-
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HUHU MEXKAY KMBBIMH CyIIeCTBaMU. Tak,
C €€ MOMONIBIO MOKHO OITMCHIBATH BpE-
MCHHBIC B3AaMMOOTHOMNICHUA KAaK MCXIY
XUIIHUKAMH M SKEPTBAMH (HAIIPUMED,
MCKIY OONIBITNMH CUHHUITAMHA U I'YCCHU-
LAMU IAICHUIBL), TAK U MEXAY KUBOT-
HBIMH M PACTCHUAMH (HAIIPUMED, MEXTY
IyCEHUIIAMM U JyooMm). ITogxoauT oHa
U Ui PA3IUYHBIX BUJIOB PACTEHUIL.
Hanpumep, durrepamu ObUIO YCTAHOB-
JIEHO, YTO U3MEHEHUE CPOKOB 1IBETCHUS
paCTCHI/II7I I10[], BIMSAHHEM KIMMaTH4C-
CKHUX COBUI'OB Yy PA3HBIX BHUJJOB CUJIBHO
BapbUpYeET.

TTOCKOJIBKY «CHTYAIIUd COOTBETCTBUS»
4aCTO BO3HUKAIOT B PE3YJIBIATE CUHXPO-
HU3ATTUN JKU3HCHHBIX ITUKIOB PA3HBbIX
BUIOB, HCYJUBUTCIIBHO, YTO KIMMATHUYC-
CKUE H3MEHEHUSI OOBIYHO MOPOKAAIOT
«CUTYaITUM HECOOTBETCTBUS>. ITpu 3TOM
O/IHM BH/Ibl PEArHPYIOT HA CPEAHHE
TEMIIEPATYPBI CPEBL, JPYIHE — TOJBKO
HA 9KCTPEMATIbHBIC (HAIIPUMED, PE3KOE
BHE3AITHOC MTOXOJIOAHHUC).

Ha remniepatypy Bo3/iyXa OTKJIUKAIOT-
CS1 1 CUHUIIBL, U T'YCEHUIIbI, U 1IyObl, HO
JICJIAI0OT OHU 3TO IO-pasHoMmy. [Toxoxe,
YTO CPOKH BBUIYIUICHHA ITTCHIIOB 60J1b-
IO CUHHULBLI IIPEJOIPEAEIAIOTCA 3a
MECHIL — KOI7Id IITHIBI COOUPAIOTCS OT-
JIOXKUTh fAHIa. Buccep cuuraer, 4To

HUSA UL IO TEMIIEPATYPE BO3AyX4d B Ha-
Jaje BECHBL. A CPOKHM IIOSIBJICHHSA
HAa CBET I'YCCHUIL] 3UMHEH IIACHULIBL 32~
BUCAT OT COYECTAHUSA ABYX (DPAKTOPOB:
KOJIMYECTBA MOPO3HBIX JHEU 3UMOH U
B HAYAJIC BECHBI (T.€. OT KOJIHUYECTBA
JHEH, KOI'/ld TEMIIEPATYPa BO3/yXa OIy-
ckaercs Hke 0 C) M TEMIIEPATyPhI BO3-

SKOAOT AnacTtep duttep (BBEPXY) U €ro
otel, Pryapa Guttep NokasaAm, 4To B Mo-
CAEAHWNE TOAbI COTHW BUAOB OHIAMNCKMX
PACTEHNIN N3MEHNAN CPOKW 3ALLBETAHMS.
BOABLUMHCTBO PACTEHMIN CTAOAM 3ALBETATb
paHblLUe, a byaanes (Buddleja davidli,
CAEBQ) U HEKOTOPbIE APYTUE BUAbI —
no3aHee, YeMm B MPOLLAbIE TOADI.

JlyXa B KOHIIE 3WUMbl M HA4ajJ€ BECHBL
Ho ecnm Temuiepatypa B IAPKE 3UMOM
U B HA4YaJI€ BECHBI 34 ITOCJIIEAHUE JIE€CH-
THJIETUA ITOBBICUIACH, TO KOJHUYECTBO
MOPO3HBIX JHEM HE HU3MEHWIOCH.
W, HakOHELl, CDOKM IOABJIEHHA MOJIOJIOM
JIMCTBBI HA Ay6aX OTYACTU 3ABUCAT OT

TEMIIEPATYPBI BO3/lyXa B KOHIIC BEC- )

B 1991-2000 rr. (Camoe TenAoe AECSITUAETNE 30 BCIO NCTOPUIO KAMMATOAOTNYECKIX
HOBAKAEHNI) 385 N3YUYEHHDBIX BUAOB PACTEHUM 3AUBETAAM HA 4,5 AHS PAOHbLLE, YEM

B 1954-1990 rT. (B nCCAEAOBOHME HE BKAKOYEHbBI ABO BUAQ, OOHAPYXKMBLUME HOMBOAEE
CUABbHbBIE CABUIMN CPOKOB LIBETEHMUSI, — BEAQs ICHOTKA (Lamium album) (=65 aHen) n
oyaanes (Buddleja davidii) (+36 pHeln). Ha Bpese — CMeLLeHne CPOKOB 3ALBETAHMS
PACTEHUI, OTMEYABLLIEECS] B KODKAOE AECSITUAETUE, MO CPOBHEHMIO CO CPEAHUM
CPOKOM 3aLBETAHMUS 30 BECb NEPUOoA HaBAOAEHMS (1954-2000 rr.).
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BAATOAAPS NOCTOSIHHOMY OOMEPY 1 B3BELUMBAHMIO BOAbLLIVX CUHUL, Mapceato Buccepy (caesa v BBepxy) 13 HIAEPAQHACKOro
VHCTUTYTO DKOAOTUM YACAOCH U3Y4Tb HEKOTOPbIE ACMEKTbI BO3AEMNCTBISI TAOBAABHOTO MOTEMAEHWSI HO COCTOSIHME MECTHOWM DKOCU-
CTeMsbl. MlccaepOBaHME, HaYaBLLeecs elle B 1955 1., NO3BOAMAO HAMASIAHO MPOAEMOHCTPUPOBATL, KAKMM OBPA30M KAMMATUYECKME
M3MEHEHMSI MOTYT HOPYLLUQTH CBSI3W B MLLEBBIX LLEMSIX Y BBAMMOOTHOLLEHNSI MEXKAY PA3AUYHBIMU OPTAHN3MOMK B 9KOCUCTEME.

HBI, KOTOpas ¢ 1985 1. Beipocia Ha 2°C. BaThCA C OCOBGBLIMH MPoGIeMaMu. CPOKH
Ha npoTsKeHUHM MHOI'MX ThICAY JIET — IIEPEMEMIEHMS U3 OAHOM CPEIBI B APYIYIO
3BOJIOLIMU 3THU TPU BUAA SKUBBIX Cy-  OHHM, KAK IPABUIO, ONPEACIAIOT, PYKO-
LIECTB CMHXPOHM3UPOBAINA CBOM XKMU3-  BOJCTBYACH BHECIIHUMM OPHEHTHPAMU.
HEHHBIEC LMK/IbL, PYKOBOACTBYACH pa3-  YTOOBI CBOEBPEMEHHO IOABUTHCS B MEC-
JIMYHBIMU  (DAKTOPAMHU OKPY’KAIOWICH  TaX JICTHETO THE3AO0BAHUSA, NIEPEICTHBIE
cpepl. ITorennenue KimMarTa Hapylmr- — IITHULBI JOJDKHBI TOYHO OIPEIEIATh Bpe-
JIO COIIPSDKEHHOCTb MEXAY HHMH, IO-  Md OTJIETA C MECT 3UMMOBKH. HO oprenTu-
CTABUB OPI'dHM3Mbl B COBEPIICHHO HO- Dbl HAd MECTAX 3UMOBKU JAJIEKO HE BCETAA
BYIO CUTYALIUIO. OOHAPYKUBAIOT CHUHXPOHHBIC H3MCHE-

B 31011 CBA3M KUBOTHBIC, COBEPIIAIO-  HHA C BHCIIHUMU (PAKTOPAMU B MECTAX
IME AAJIEKUE MUIPALMY, CTAIN CTAIKU-  THE3J0BAHMA (OCOOEHHO €C/IM OHU Pa3-

OB ABTOPE:

A3HUueA lpoccmaH (Daniel Grossman) — >XKYPHOAAUCT, 3AHUMOIOLLIMIACS SKOAOTNYECKOMN
NPOBAEMATUKOM yxKe 17 AeT. B nocAepHEee BpeMsl MHTEpECYETCS1 AOOGOAbHbBIM NoTen-
AEHVEM N ET0 BAVUSIHUEM HO 9KOCUCTEMbI MACHETI.
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JKonorug

OpraHmambl HAYYUANCH CUHXPOHU3MPOBATL CBOU YKUIHEHHbLIE
LIMKABI, PYKOBOACTBYSICb HEKOTOPLIMN BHELLHVMMU OPUEHTUPRAMMN,
CTapble NPABUAQ CETOAHST Y)KE HE AENCTBYIOT.

JCJIE€Hbl MHOTMMHM TbICAYAMU KHJIOMET-
poB). OiHA U3 TIPUYUH 3TOI'O COCTOUT B
TOM, YTO KIMMAT B PA3HBIX YIOJIKAX IUIA-
HETBl MCHAETC HEOAHOPOAHO. B Tponu-
KaX, HAIIPUMED, MIOTEIUVICHUE BBIPAKECHO
ropasfo cjlabee, 4eM B YMEPECHHBIX IH-
porax. KToMy e, IOCKOJIbKY TEMIICPATY-
pa BO3/1yXa B TPOIIUKAX HE OOHAPYKHUBACT
3aMETHON KOPPEJHLUU C TEMIIEPATYPOU
B YMEPEHHBIX IIHPOTAX, MHOI'ME IIEPHA-
TbIC IIPU ONPEICICHUU CPOKOB OTJICTA
C MECT 3UMOBKU BOOOIE HE UCIIOIb3YIOT
KAKUX-JIMOO KIMMATUYCCKUX OPHUCHTH-
PpOB. ITOCKOJIbKY UX MHUIDALIMU BCELIEJIO
PEryJIUPYIOTCA HNPOAOJIKUTEIBHOCTBIO
CBETJIOU 4YaCTH CYTOK, 4 IVIOOAJIbHOE
MOTCIUVICHUE HA 3Ty XAPAKTCPUCTUKY
HE BJIUSICT, TOJOOHBIC IITHIIBI BCE YaIe
CErojiHd INPUWICTAIOT HA POAUHY TOIJA,
KOT/I2 003aBOIUTHCS THE3IAMHU U ITTCHIA-
MM YK€ 6ECCMBICJIEHHO.

I[To coobmenuio Kpucruana Borb
(Christiaan Both) m3 I'pOHMHIE€HCKOro
yHusepcurera B Hujgepiaangax, ofHoi
U3 JKEPTB TAKOI'O HECOOTBETCTBUA CTAsIA
MYyXOJIOBKAa-IIECTPYIIKA. Bo3Bpamiasch
BECHOM M3 TPOIIMYECKON 3anagHou Ad-
puKU B mapk Hoge Veluwe, 314 NTUYKA
npeogonesaer 5000 km. Kak u 60sbiias
CHUHUITA, OHA BBIKAPMJIMBACT IITCHITOB I'y-
CEHULIAMH, 4 UBOOUINUE 3TOTO KOPMa JI0-
CTUTACT CETOJJHA MAKCUMYMa Ha 15 1Hen
panbiue, yeMm 20 et Hazald CpOKU Ke
MPUIETAa MyXOJIOBOK C TEX IIOP IIOYTH HE
U3MEHWINCE. [To MmHenuio borel 1 Buc-
cepa, IPUYMHA KPOETCA B TOM, UTO CPOKU
OTJIETA MYXOJIOBOK M3 A(pHKM orpese-
JIAIOTCS IIPOAOJ/DKUTENIBHOCTBIO CBET/ION
YACTU CYTOK, U ITULBI OTIPABJIAIOTCS
BIIyTh IIOJl BO3JACUCTBUEM HCAJAITUB-
HBIX (DAKTOPOB.

Bepnysimmcs B Huaepinanabl, necrpyu-
KM KOMIICHCHPYIOT HO3IHUE CPOKU IIPH-
JieTa COKpPAamICHUCM BPCMCHH OT/IbIXA.
C1980 1. IPOMEXYTOK BPEMEHU MEKIY
MPWICTOM U CHAPHUBAHUEM COKPATHJICS
yHux Ha 10 gHen. Ho gaske 310 HeE 1103BO-

JIAJIO NTHULAM IIPUYPOYUTH BBUTYIIIICHHC
IITEHLIOB K MUKy U306m1us rycenutl. Ce-
T'OJHS 3J0POBBIC ITCHLBI IOSABIAIOTCSI
TOJIBKO Y TEX MYXOJIOBOK, KOTOPBIE MAK-
CUMJIBHO PAaHO BO3BPAIAIOTCSI HA POJIU-
Hy. OCTaJIbHBIE JITMOO BOOOIIIE HE BBIBO/ISIT
OTEHIIOB, TNOO JAAIOT TTOTOMCTBO C HEJIO-
CTATOYHOM Maccou Tea. B Tex yiecax, rjae
TYCCHUIIBI ITOABIAIOTCA B OYCHb PAHHMC
CPOKH, MYXOJIOBKH BOBCE IMEPECTAIN
rue3anThcsl. Kak ormevaer bora, ux ync-
JIEHHOCTb IIOKA HE CHWKAETCS, HO €CJIU
MOTEIUIEHUE TTPOJIOJLKUTCS, TO CUTYAITHs
U3MCHHTCA — ITHUIBI HC CMOTIYT CIIC
OOJIBIIIE COKPATUTD BPEMS OT/IBIXA MEKITY
OPUJICTOM M CIIAPUBAHUEM. YUCHBIC
MPEANIONATAIOT, YTO 3TUM OOBSICHICTCS

YMEHBIICHUE YHUCJICHHOCTU U HEKOTO-
PBIX IPYTHX IEPEIeTHHIX NTHIL B EBpone
B IIOCJICZIHUE TOJIBL

MUHrBMHBS AMAEMMA
HecMoTpst HA Pa3aaIOMMECs CO BCEX CTO-
POH I'DOMKHE CUTHAJIBI TPEBOTH, 10 CHUX
0P 6bUIO OIIMCAHO JIUIIb HECKOJIBKO JJO-
CTOBEPHBIX CJIy4a€B, KOIJA KINMATHYe-
CKME U3MCHEHUS W BBI3BAHHAA UMU Ji€-
CUHXPOHU3ALMS KUZHCHHBIX IIUKJIOB
OKA43bIBUIM CEPBE3HOEC BIMAHUE HA I10-
IYJIALAIO YKUBOTHBIX WA PACTUTEIbHBIX
OPraHU3MOB.

Vunpamy Pperizepy (William Fraser),
OuoJIory U3 YHUBEpPCUTETA mTaTa MOH-
TaHA, YJAJIOCh ITOKA34Th, YTO U3MEHE- )

B ycAoBUsIX cTpecca, BbIBBAHHOTO TAOOOAbHBIM MOTENAEHNEM, MULLLEBBIE CBSI3U MEX-

AY B3OVIMO3ABUCUMBIMU BUAGMM MOTYT BbITb HOPYLLEHDBI. B napke Hoge Veluwe nou-

KN HO AY6AX HOYOAM PACKPBLIBATLCSI HO HECKOABKO AHEM PAHbLLIE, YeM B MPOLLAbIE

roabl. B pesyabtare nmk obuien 6GMoMaccChl ryceHul, 3SuMHen nsaeHuupl (PAQBHOrO

KOPMA NTEHLLOB BOABLLLOW CUHKLBI ) TAKKE OTMEYAETCs! paHbLUe (CrpaBa), Yem ABA

AECIATUASTUS HO3AA (CAEBA). TTOCKOABKY CPROKM OTKAQABIBAHWS SIKLL Y ATULL HE N3Me-

HUAUCH, r'yCeHWLbl AOCTAKOTCS TOABKO TeM MNTEHLAM, KOTOPbIE BbIAYTMASKOTCS B HOW-

6oAee PAHHME CPOKM.

CooTBeTtcTBME (1980)

2 OTKAaAbIBaHue Bbiaynaenue

et

BbiAeT NTeHL OB

HecooTBeTcTBME (CEropoHs)

OTKAaAbIBaHMe BblAynAeHne BblAeT NTEHLOB

NMuk Guomaccel
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JKonorug

MHOrme BUAblI YK€ Pearmpyror HO TAODOAbBHOE MNOTEMNAEHME
CMELULEHNEM CBOMX APEAAOB. HanmeHee MOOUAbHbIE N3 HUX
OCTAKOTCS MOKQ HO MecCTe.

HHUC KIUMATA MPUBOJAUT K BBIMHUPAHUIO
IIMHI'BUHOB AZle/id HA 3aIlajiHOM I106e-
pexbe AHTAPKTUYECKOI'O IOJIyOCTPOBA.
COrnacHO AAHHBIM YYCHOIO, 34 IOCJIC]-
Hue 30 JeT YUCIECHHOCTb ITHUX IITUILI,
THE3/AMNUXCA Ha HECKOJIBKMX OCTPOBAX
O3 AMEPHUKAHCKOU MOJIAPHOM CTaH-
nuu Ilanmep, cokparwiack Ha 70%.
dperizep MOJaraeT, 4To MEXAHWU3MBI
KIIMMATHYCCKHUX I/ISMCHCHI/Iﬁ, B/IVSAIOIIHUEC
Ha IIWUHIBUHOB, KAPJAWHAIBHO OTIWYa-
IOTCA OT TEX, YTO JACHUCTBYIOT B €BPOIIEH-
CKUX ITOIYJIAUAX ITITULL.

Tnob6anpHOE MOTEIUIEHHE OTPA3UIOCH
Ha AHTAPKTUYECKOM MATEPUKE OOJIbIIIE,
4eM Ha KAKOM-TUOO JPYrOM PEruoHe
3emnn. 3a nocnegaue 50 et cpegHas
TEMIIEPATYypa
s7ech Ha 6 C, ¥ YIACTHITUCH CHETOTIA/IBL.

3UMHSAA MHOBBICHJIACH
I[To crmoBam dpensepa, 3TO IMPUBEIO
K COKPAIIEHUIO KOJOHMU ITMHIBHUHOB,
OOUTAIOIINX HA IOXKHBIX CKJIOHAX IOp.
J1es0 B TOM, 4TO I0’KHBIE CKJIIOHDI, 3a11H-
IMEHHbIE B 3UMHEE BpeMsA OT IITOP-
MOBBIX BETPOB, OTTAMBAIOT BECHOM
B IIOCJIEJHIOIO O4ePEAb, T.K. IOJY4aioT
ropasjgo MEHbLIE COJHEYHOI'O TEIUIA,
yeM ceBepHble (B CEBEPHOM IIOJIyId-
pUM CaMbl€ COJIHEYHBIE CKIOHBI — IOXK-
Hele, a B IOxxHOM — ceBepHble). «HO Tak
VK YCTPOEHBI IMHIBUHbBI AJIE/IN, — T1O5C-
nser Ppeiisep, — 9To 11 HOPMAJIbHOI'O
CyIIECTBOBAHUA MM TPEOYETCs CMEHaA
OKPYKAIOIIMUX YCJIOBUM B CTPOXKAMIIEH
XPOHOJIOTUYECKON  MOCJIEAOBATEIbHO-
CTHU, 4 JOIOJHUTENbHOE KOJIHUYECTBO
CHETA 3TY XPOHOJIOTUIO HAPYLIAECT>.

B okrdA6pe NUHI'BUHBI HPUIUIBIBAIOT
Ha OCTPOBA U IPUCTYIAIOT K PA3MHO-
JKeHH10. CBOM I'HE3/Ja OHHU CTPOAT U3 Ka-
MEIIKOB, IIO3TOMY IIOYBA JO/DKHA OBITh
IIOJIHOCTBIO CBOOOJHA OT cHera. Ecin
CHEI' BOBPEMs HE CXOJUT, IITHIbI HE-
PEAKO COOPYXAIOT THE3Jd IIPSAMO HaA
CHEKHOM ITIOKPOBe. Korja cHer B KOHLE
KOHIIOB TA4€T, 'HE3/1d OKA3bIBAIOTCA 3a-
TOIUIEHHBIMH BOJOU Y 3aPOJBIIIHN B A1~

ax norudaioT. Ha npoTssKeHUH MOC-
JICIHET'O BDEMCHU YBEIIMUCHUE OCA/IKOB
B AHTAPKTHKE 3HAYUTEIbHO COKPATHIIO
TIOTIOJIHEHUE KOJOHUH NUHI'BUHOB MO-
noabiMu Tunamu. Gperizep Ha3pIBACT
3TY CUTYALUIO «<HECOOTBETCTBUEM MEK-
ay $usukon u o6uosnorueit». Ilo ero
IIPOTHO3aM, €CJIU IVIOOAJIBHOE IIOTEII-
JICHUC 6YHCT IIPOUCXOIUTDH CTOJb KC
CTPEMUTCIBHO, TO NHUHIBHUHBI B 3TOM
pernone AHTAPKTUKHU Yyepes 15 seT Mo-
I'yT UCYE3HYTh.

OJIHAKO MHOI'ME€ PACTEHUS U KUBOT-
HBIE CIIOCOOHBI a1aITHPOBATLCA K U3-
MCHAIOMUMCA YCJIOBUAM CPCAbI U MOT'YT
n36€XKaTh y9a4CTH IHUHIBUHOB AJICIIN.
Kpucrnan bora npoBOJMT reHeTude-
CKHE MCCACLOBAHUA MYXOJIOBOK-IIECT-
PYILEK; OH IBITACTCS BBIACHUTD, HE (DOP-
MHUPYETCd A B IPUPOJAE OCOOBIN
TIOJABU/L ITUX II'TUL, /I KOTOPOI'O Xapa-
KTCPHBl PAaHHUE CPOKM MUI'DALUU.
OpHako ¢ OpoOJIEMON NOTEIJICHUS
KIMMATa 3BOIIOLMSA CMOXKET CIIPABUTh-
CA [ANEKO HE BO BCeX ciydasax. Tak,
BIIOJIHE BEPOSITHO, YTO B PE3YJIBTATE

3A TPV AECIATUNAETUS nonyAsaums nnH-
rBMHOB AAEAV COKPATUAACH HO 70%.

€CTECTBEHHOIO OT60opa B mapke Hoge
Veluwe v BOpPSIMb BO3HHKHET OCOOBIN
noasul 60JIbIIOM CHHULIBL, KOTOPBIA
HITECHLIOB
I'yCEHHUI]
Ha ay6ax. Ho 31ech OTHL NOACTEPErdeT

OpUypovYuT  BBUIYIIJICHUC

K MAaCCOBOMY  IIOSABJICHUIO

OIIACHOCTD: IPEKAE YEM MNPUCTYIUTD
K OTKJIAABIBAHHWIO WL, CAMKHW CHHHI]
JIOJDKHBI OOECIEYUTh Ce651 KOPMOM.
)11 3TOr0 OHHU COOHUPAIOT HACEKOMBIX
Ha PA3JIMYHBIX ACPEBbIAX (ITIABHBIM O0-
pa3oM Ha JIMCTBCHHHUIAX U 6epe3ax),
KOTOPBIC IOKPBIBAIOTCA 3€JICHBIO PAHb-
me ay6a. Ho CpoKM MOSBIEHUS ITOYEK
Ha 39TUX [JACPCBbAX HU3MCHWIHNCHL HC
CTOJIb CWIBHO, KaK y 1y6oB. M eciu Ha-
CEKOMBIE, MUTAIONINECS JINCTBOU 6epe3
M JIMCTBCHHUL], CMOI'YT CUHXPOHU3HPO-
BaTb CBOM JKM3HCHHBIC IIMKJ/IbI C ITOABJIC-
HHMEM Ha HHX MOJIOABIX JIMCTBEB, TO
CUHHLIBl OKAXKYTC HE T'OTOBBIMH Pa3-
MHOKATbCS B 60J1€€ pAaHHUE CPOKHU.
HekoTopble IITULIBI, HACEKOMBIE U JKU-
BOTHBIC YK€ OTPEArUPOBAJIN HA ITI06AJIb-
HOE MOTEIUICHUE CIBUT'OM dPEAIOB CBO-
€ro OOUTAHUA K CEBEPY WIM BIOPHBIE
parioHbl, B TO BPEMA KAK PACTEHUA (Ha-
IIPUMEDP JEPEBbs) PACTYT TaM K€, IIe
npouspacraad u pansue. Teppu Pyt
(Terry Root), 6uonor us Lenrpa 3Komno-
TMYECKON TOJUTHKU CTIH(OPACKOTO
YHHUBEPCUTETA, IPEAYIPEKAACT, UTO Ta-
KOE€ HEOJMHAKOBOE PEATHPOBAHUE BH-
JIOB HAa KJIMMATUYECKHE C/IBUT'M MOXKET
MPUBECTU K I'MOEIIN CYLIECTBYIOIUX KO-
CHUCTEM H IIOABJICHMIO Ha HX MECTE
HOBBIX, MEHEE PA3HOOOPA3HBIX B OUOJIO-
THYECKOM OTHOUIEHUM. IIpobieMy ycy-
ryo/IeT U XO34HUCTBCHHAS ACATEIbHOCTD
Jofie (CTPOUTENLCTBO I'OPOJIOB, (hbepm
M 1I0CCE), KOTOpas JeNaeT JaHamadpr
elie 6osee PparMeHTapHbIM. PyT cunTa-
€T, 9YTO IIO JAaHHBIM dHAJJIKM3a IIbLUIbLIbI
pacTEHUH, NPOU3PACTABIIMX B KOHILIE
TMOCEIHEN JIEJTHUKOBOU 3MOXH, MOXKHO
CYIUTD O CLICHAPUM I'PSAAYIIUX COOBITUH.
JlanHbIE yKa3bIBAIOT HA TO, YTO IO MEpE
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PocT cpeaHux Temnepatyp Ha 3anaAHOM NoBepexkbe AHTAPKTNYECKOrO MATEPUKA MPUBEA K YCUAEHWIO CHErONAAOB. TOAQSI BOAC
30AMBAET THE3AQ MUHIBUHOB AAEAM U BbI3bIBOET IMOEAL 30POABILLEN B SIALLAX.

TOI'O KaK JIEAAHOM LIUT, IMOKPBIBABUINMI
OOJbIIYIO 4aCTb CEBEPHON AMEPHKHU,
OTCTYIAJI K CEBEPY, CJIEAOM 324 HUM B TOM
K€ HAIIPABJICHUHU IIEPEMEIIAIACH U JIECA.
Ho no Mepe pocra TemMneparyp HUKAKO-
IO CUHXPOHHOI'O IIEPEMEILECHUSA LIEIbIX
COOOLIECTB KCEBEPY HE NPOUCXOIUIIO.
HanpoTus, cOCTaB JIECHOMH (JIOPEBL U (ha-
YHBI IIDH 3TOM BCE BpeMs MEHICA. Pyr
OIIACAETCS, YTO HEUTO IIOXOXKEE MOKET
IIPOM30NUTU U B PE3Y/IBIATC HBIHCIIHETO
IJIOOATIBHOI'O MOTEIUICHHSA — BO3HHUKHO-
BCHUE HOBBIX 9KOCUCTEM U BBIMUPAHUE
HEIIPUCIIOCOOICHHBIX K HUM BHUJOB KH-
BBIX CYIIECTB.

TTOHATHO, YTO I OLICHKU PEaIbHBIX
MacTaboB NPOOJIEMBl MOHAAOOATCS
JaJIbHENIIME UCCIEAOBAHNA. A JIJIL TOI'O
HEOOXOIUMO OYET PEMIUTh HEKOTOPbIE
3araku MECTHOr'O 3HadeHus. Hampu-
Mep, odeMy B mapke Hoge Veluwe 6051b-

IIME CUHHIBI HE CMOIVIM CUMHXPOHH3U-
POBaTb CBOM JKU3HCHHBINM IIUKI C IJUK-
JIOM 3UMHEH IISJICHUIBL, 4 UX COPOJHYH,
JKMBYIIME HA PACIOJIOKCHHOM BCETO
B300 kM O6uocranumu 1noj Kem6puj-

JKEM, CYMEJIA TO CAENATDb B KpaT4yanimmue
CPOKHU? «fICHO OJIHO, — TOBOPUT AJ1acTEpP
durrep, — NPpUPOJA BHUMATEILHO CJIE-
JIUT 33 TEM, YTO IIPOMCXOAUT C KIMMa-
TOM. A OH CTAHOBMTCS BCE XyxKe». M

AOMNOAHUTEABHAS AUTEPATYPA:

How Climate Change Alters Rhythms of the Wild. Bernice Weuthrich in Science, Vol.
287, No. 5454, pages 793-795; February 4, 2000.

Adjustment to Climate Change Is Constrained by Arrival Date in a Long-Distance
Migrant Bird. Christiaan Both and Marcel E. Visser in Nature, Vol. 411, pages 296-298;
May 17, 2001.

Climate Change and Biodiversity. Edited by Habiba Gitay, Avelina Su3rez, Robert T.
Watson and David Jon Dokken. IPCC Technical Paper, 2002. Available at
www.ipcc.ch/pub/techrep.htm

Rapid Changes in Flowering Time in British Plants. A. H. Fitter and R.S.R. Fitter in Science,
Vol. 296, pages 1689-1691; May 31, 2002.

Wildlife Responses to Climate Changes: North American Case Studies. Edited by
Stephen H. Schneider and Terry L. Root. Island Press, 2002.
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N NoranH Kenaep, n Vicaak HbeOTOH, 1 AOPA KeAbBUMH AOCOAOBOAU
HQ AAUTEABHOCTb MPOCTbIX APUPMETUYECKUX PACYETOB. PelueHne
N3SILLHBIX YPOOBHEHUN TPEBOBAAO AOATUX MOHOTOHHbLIX BbIHUCAEHUN.
YuyeHble MEUTOAM O HEOOABLLIOM 1 YAOBHOM BbIHMCAUTEABHOM YCTPOWCTBE,
CMNOCOBHOM CKAQABIBATb, BbIMUTATb, YMHOXQOTb, A€AUTb U 3ANMOMUHATH
MPOOMEXKYTOYHbIE PEIYALTATHI.
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TINA WEST

H30bPETATENLCTRO

NEPBIH KAPMAHHbIN

apufMoMeny

OpHAKO 10 1947 I TAKKX YCTPOKCTB HE Cy-
LIECTBOBAIO. TOra B KPOIICYHOM QJIbITH-
CKOM KHsDKeCTBe JImxrenmrerit Kypr Xepr-
mrrapk (Curt Herzstark) TocTpom camyio
OPUT'MHATIBHYIO CYCTHYIO MAIIHHY — Kap-
MaHHBIHA apudmomerp Curia, TOUHOCTb
KOTOPOT'O OCTABAJIACh HEIIPEB30HIEHHON
HAa IPOTKEHUHN YETBEPTH BeKA. Pexnama
Ha 3a1HEH OONOXKe Scientific American
32 1960 I IPEMOIHOCHIIA €I KK aprme-
TUYECKYIO MAHALEIO: «CUria — 3TO IPELU-
3HMOHHAA CYCTHAA MAIIMHA J1JI51 BBIITOJIHEC-
HUSA JTIOOBIX apU(PMETUUCCKUX ONECPALIUEL:
CITOKCHWA, BBIYUTAHWA, YMHOKCHMSA, JICTIC-
HWA, U3BJICYCHUA KBA/IPATHBIX 1 Ky6I/I‘{C—
CKMX KOpHEH. OHA BBIIOIHACT JTIOObIE HA-
YUHBIC U TOPI'OBBIE PACYETEL.. Bbl MOXKeETE
OecraTHO onpoooBath eel. [ena: $125».,

BO4YOHOK, TOXOXNI HA MEJILHUILLY JIJIS
1epua, CBOMMHU CIIOCOOHOCTSIMU HE YCTY-
IIa€T COBPEMEHHOMY KAPMAHHOMY KaJIb-
kyssTopy 32 $10. Ho mpu aTOM OH nipej-
CTABJIAET COOOH YHUCTO MEXAHUYECKOE
YCTPOKCTBO — HU 6ATAPEEK, HU KJIABUATY-
PBL, HU JKUJIKOKPHUCTAINYECKOTO JUCII-
seda. Bel gepxure Curfa B 1€BOM PYKE,
4 IIPAaBOU BBIIOJIHACTE PACYCThL. YTOOBI
CJIOKHUTD [IBd 4YHCJIA, HEOOXOAUMO Ha-
OpaTh UX C TIOMOIIBIO MAJIEHBKUX JIBHIK-
KOB, IPOKPYTUTD PYUKY Hd OZIUH O60POT
Y CYUTATD PE3YJIBIAT B MAJICHbKHUX OKOIII-
KaX, PACIIOJIOKEHHBIX 10 KPYI'y Ha BEPX-
HEM TOPLIE YCTPOMCTBA.

MaIHKa TAKKE MOXKET YMHOMKATD U JIC-
Tk, [IpaBaa, 4To6BI IEPEMHOXKHUTD /1B
OOJIBIINX YUCIIA, YUKy IPUXOIUTCS IIPO-
KPYTHTb MHOI'O Pa3. 30ECh HET BBIK/IIOYATE-

JIs1, HO COICPKUMOC IAMATH COPAChIBACT-
€A1 YIOOHBIM JJIA ITJIbLIA KOJIbLIOM. 111 13-
BJICUCHUA KBA/IPATHBIX M KyOMYECKUX KOP-
HEH HYKHO UMETb IIPU CE€O€E CIICLIUA/IbHBIE
TAaGIULIBI U IOMHUTD HECKOJIBKO IIPOCTBIX
AITOPUTMOB. B oTyitume ot iorapudmuye-
CKOM JIMHCHKH, BBIJAIONMICIH PE3YJIBIaT C
TOYHOCTBIO JIO TPEX-YCTBIPEX 3HAYALINUX
uudp, apudpmomerp onepupyer 11 paspsi-
JIAMU — HE KK/ 3JIEKTPOHHbINA KAJIbKY-
JIATOP CIIOCOOEH HA TAKOE.

Wrak, Curta BeIIOIHIET apudmMeTrde-
CKHE pacyeThl [Touemy e ero Ha3bIBaIu
«COKPOBHIIEM LUBUIN3ALUN> U «IyIOM
TEXHUKW>? [ToueMy KOJUIEKLIMOHEPDI XO-
JIAT U JIEJICIOT 3TU MEXAaHUYECKHUE IIPUOO-
PBL, €U JIIOO0H 3JIEKTPOHHBINA KAJIBKYJIA-
TOP paboTaeT HAMHOI'O ObICTpEE?

TToroMy, 4YTO BHEYATIAIONIME APUD-
METHUYECKUE CIIOCOOHOCTH COYECTAIOTCS
B HEM C MEXAHUYECKUM U3AIIECCTBOM 1 Ha-
JIEKHOCTBIO. YHUCIOBBIE ABYKKU IIEPEME-
LIAIOTCS JIETKO U IUIABHO, Py4YK4 BPAILIACT-
¢s16€3 yCWINH, I PEL BBI'PABUPOBAHHbIC
Ha MArHUU, BBICKAKHUBAIOT 6€3 IIEPEKOCOB
U 3ae1aHuil. Bo Bpems paboTbl CTaIbHONU
MEXAHU3M IPUATHO YPUUT.

Kpome Toro, npubéop BecbMa yIOOCH.
Bo usbexxanue omm6é0oK BBOAUMBIC YHCIIA,
KOJIMYECTBO O6OPOTOB PYYKH U IIOJIYYCH-
HBI PE3YJIBIAT OTOOPAKAIOTCA B OTAC/Ib-
HBIX OKOHIKAaX. MaJICHbKHE CTONOPBI IO/~
CKa3bIBAIOT IMAIbLIAM, YTO OuepenHas
nu@pa BBEJEHA U UTO PE3YIBTAT I'OTOB.
O1NOKY JIETKO UCIIPABUTD, HO XPAIIOBUK
HE [TO3BOJIMT BAM CJIOMATb MEXAHU3M, BPa-
1125 PYYKy B OOPATHYIO CTOPOHY. Pesynsrar

Kanod o Croaa

HEJIb3$51 CTEPETB I10 ONIUOKE, TAK KAK KOJIb-
110 C6POCA HEBO3MOKHO ITOBEPHYTH CIIy-
YaIHO.

Curta COYETAeT B CBOEM KOMITAKTHOM
HUIAHAPUYECKOM KOPIYCE TOYHOCTb
HMIBEUIIAPCKUX YACOB C THIATEIBHOCTBIO
KOHCTPYKIIMM  CTApPOHM  (POTOKAMEPHI
Nikon F vy n3saiecTBoM TaHro. B 1950 1. ero
MOPTATUBHOCTb ITOPAXKAJIA HHXKECHEPOB:
apu@dmMoMeTp, KOTOPBIF MOKHO HOCHTb
¢ cob6ori! HoO yIMBUTEIBHEE BCETO TO, YTO
3aMEYATE/IbHOE YCTPOUCTBO POJUIOCH
B KOHL1arepe byxXeHBasib/,

TPYAHOCTU MUHNATIOPU3ALUN
Kax cerofus moau Ipesar O JICTKUX IOPTa-
TUBHBIX KOMIIBIOTEPAX, TAK PAHBILE MHXKC-
HEPBI U CYETOBOADBI MEYTAJIU O [IOPTATUB-
HOHM MAaTEMaTHYCCKOIM MarmuHe. B 1855 1.
Toma e Konbma (Thomas de Colmar) no-
crpou i1 ITapyoKCKOM BBICTABKU CyMMa-
TOP Pa3MepoOM C posuib. Hepes 50 sieT 6bu1
coznan Millionaire Calculator, KOTOPBIA MOT'
HE TOJIBKO CKJIAAbIBATHh M BBIYHUTATH, HO
TAKKE YMHOMXKATD U JEIUTh. OTHAKO OH BE-
CHJI OKOJIO 27 KT. YTOOBI Oy YHTh KAPMaH-
HBI apuUdMOMETDP, UUBWIM3ALUH [IPU-
LUIOCh AOKUAATECA Kypra Xepumrapka.
TeHnanbHBINT HU300PETATENb POIUICS
B 1902 1. 1 BBIPOC Cpeint apr(PMOMETPOB.
Ero orer cHavana Toprosai B Bene KoH-
TOPCKHMMU MAIIUHAMU Remington u Bur-
roughs, aMO3KE IIOCTPOWI CBOH 3aBO[
I10 IIPOM3BOJACTBY apU(MPMOMETPOB. eno
HPOLIBETAIIO, U BCKOPE IOHBINA KypT yKe 1e-
MOHCTPHUPOBAI CYMMHUPYIOIIUE MAIITUHbI
I10 BCEI ABCTPHU. >
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H30bPETATENBECTRO

Bo Bpems ITepBort MUPOBOI BOMHEI CE-
MEUHBIN 32BOJT XEPLIITAPKOB BBIITyCKAJI
BOCHHYIO IPOJYKIHUIO. ITocsie BOMHBI OTeL],
KypTa TOprosasl NOACPKAHHBIMU apUd-
MOMETPAMH, ITIOKA HE BOCCTAHOBUJI U3HO-
LIECHHOE U BBILIE/IICE U3 CTPOSI 3ABOACKOE
obopynosanue. TeM BpeMeHEM HOSIBUIHCh
KOHKYPEHTBI, B TOM uymncie Ppurly Baasrep
(Fritz Walther), U3BeCTHBIA IPOU3BOIU-
TEJIb ABTOMATUYECKUX MUCTOJICTOB, YCH
OU3HEC IOCTPAAN B PE3YJIBIATE IIOCJIEBO-
€HHOTI'O pa3opyxeHus. OILICHUB IEPCIICK-
TUBHOCTb KOHTOPCKHX MAIllUH, OH IIpe-
BPATWI CBOU OPYKCHUHBII 3aBOJ B (pad-
PHKy O IIPOU3BOJCTBY ICKTPUUCCKUX
apu(pPMOMETPOB.

B 30-X I'T. PbIHOK KaJIbKY/IATOPOB HETIPE-
PBIBHO pacmupsiics. «OQHAKO KOe-4ero
BCE JK€ HE XBATAJIO, — BCIOMUHAI IIO3/IHEE
Xepuurrapk. — Bcrogy npeyaraimuch BeIm-
KOJICTIHBIC, TIOPOTUc OOIbIIIHE MAIIHHBL
A TIPOPAODL, APXUTEKTOPDL, TAMOKEHHUKU
TOBOPHWJ/IM MHE, YTO UM HY>XEH apudmo-
METP, KOTOPBIH MOMEIAJICS Obl B KAPMa-
HE — HE MOT'YT K€ OHH KKIbII pA3 €30UTh
32 10 KM B CBOIO KOHTOPY, YTOObI CJIOKUTb
HECKOJIBKO unces»

Monroe, Friden v Marchant, CIOBHO 4a-
COBIIMKH, ITBITA/IUCh YMEHBIIHTD PA3MEPbI
CUETHBIX MAIINH, HO OCOOOT0 yCIiexa He
JIOOWINCh. B aHTHUKBAPHOM JIaBKE €Iie
MOKHO HAUTH MHHHMATIOPHBIN apud-
MOMeETp Tex JieT. Hampumep, «Ierkui»
Marchant Becur 15 Kr. OH OCHAIIEH JI€BA-
TBIO CTOJIOLIAMU KHOIIOK U HEYK/IIOJKCH Ka-
PEeTKOM, Bpamaomen 18 MEXaHUYEeCKUX
UHIUKATOPOB; IBE OOJIBIINE PYYKU COOKY
BBI3bIBAIOT BOCIIOMHUHAHUE 00 aBTOMOOH-
sie Fordmopnenu 7. ByXraarepbl HOCUIN Ta-
KH€e apu(pMOMETPEL B YeMOJaHax. BoT uTo
O3HAYIA TIOPTATUBHOCTL B 1935 T

OB30P: APUPMOMETP CURTA

By TIEeTHOCT MHOT'OYHCJICHHBIX I10-
IBITOK MHUHHATIOPHU3ALMHA KOHTOPCKUX
MaIlUH, XepUIITAPK B CBOX 30 JIET peIInI
Ha4aTb BCE C camMoro Havaia: «IIpeacra-
BUM, YTO 51 YK€ BCE U306pet. Kak 1o/mkHa
BBIIVIAZICTD MAIlIMHA, YTOOBI €10 MOYKHO
ObUIO TOJIB30BATHCA? ApUdMOMETp HE
JIOJDKEH ObITB IIOXOK Ha KyO MJIN IMHCHKY.
DTO JOJDKEH OBIThb LIWIUHAP, KOTOPBIA
YIOOHO Jep:KaTb OJHONH PYKOH, YTOOBI
JPYroi MOKHO OBLJIO MAHHUITYJIUPOBATD
OpraHaMu yIPaB/ICHUA Hd BEPXHEH U 00-
KOBOU CTOPOHAX. OTBET MOYKET HOABJIATD-
Cs1 HA TOPLIE».

Kak xopomuii NnporpaMMucT Xepr-
MTApK Ha4dal C I[OJIb30BATEIbCKOIO
unrepderca, He MO3BOJIMB MEXAHU3MY
JUKTOBATb KOHCTPYKLIMIO. BMECTO KIaBU-
aTyphl KaK y NUIIYIEA MAIIUMHKK OH Pe-
LW PA3MECTUTD JBIDKKHI I10 OOKAM BOKPYT
LWIMHAPA, YTOOBI U(PPBI MOKHO ObUIO
BBOJUTb CKOJIBb3AIUMH  JIBIDKCHUAMU
HaIbLIEB. TAKOH ITOIX O] TO3BOJII OCBOOO-
JUTb MECTO L1 PETUCTPA PE3Y/IBIATOB Ha
BEPXHEH CTOPOHE KOPITyCa U yIOOHO pas-
MECTUTD IPUBOJHYIO PYUKY.

OO6bIYHO B ApU(PMOMETPAX /IS PACUECTA
KaKAOU HU(PBI OTBETA UCIIOTIb30BAINCH
OTZE/IbHBIC MEXAHU3MBIL TaK, Y KaJIbKyJIs-
TOpa Friden 6pu10 10 CTOIOIOB KIABUIIL
U151 BBOJIA yrcia v 10 OT/AE/IbHBIX BBIYMC-
JINTEIBHBIX MEXAHU3MOB — JJOPOTas U Ts-
JKEJ1as1 KOHCTPYKIUA. XePUIITAPK IOHHU-
MaJI, YTO MOXKHO OOOHUTHUCH OIHUM BBIYHC-
JINTEJIbHBIM MEXAHU3MOM, €CIH yAACTCS
IOCJIEAOBATEIBHO UCIIOIB30BATh €O g
KKIOI'0 paspsifa. Y apuMoMeTpa MOKET
OBITh BOCEMB JIBMIKKOB JUIsSI BBOJIA TP,
HO BCE apU(PMETUUCCKUE JEHCTBUA TOIDK-
HBI BBIITOJIHATD 3yOLIbl OAHOI'O LIEHTPAJIb-
HOT'O 6apabaHa — 3TO HO3BOJIUT CYIIECT-

e [lepBOE MPELM3MOHHOE CHETHOE YCTPOWCTBO, YMELLABLIEECS B PYKE, BbIAO HE
SAEKTPOHHBIM, A MexaHn4eckmum. AprudmomeTtp Curta MOr CKAOABIBATb, BbIYUTATb,
YMHOXQTb, AEAUTb 1 MOMOTOA HOXOANTb KBOAPATHBIE KOPHW. B OTAMYME OT Aorapud-
MUYECKOW AUHENKM, OH BBIAOBOA PE3YALTAT C TOYHOCTLIO AO 11 3HAKOB.

e M3o6petarens Kypt Xepuwtapk paspabotan Curfa BO Bpems Bropown MupoBom
BOVIHbI. AASI YMEHbBLUEHWS PA3MEPOB M MACCHI YCTPOMCTBA OH MCMOAL3OBOA HOBbIE
MOTEMATUYECKME U MEXAHNYECKME MPUEMBI.

o LLInpoko npumeHsBmncs B 50-x 1 60-x ., Curfd CAQA CBOM MO3ULIMN TOABKO
B 70-X, KOrAQ MOSIBUAUCH SAEKTPOHHBIE KAPMOHHBIE KAABKYASITOPbI.

BEHHO YMCHBIIIUTH PA3MEPHI U BEC YCT-
POYICTBA.

B 1937 . XepLIITapK yKe 3HaJ1, KaK C I10-
MOIIIBIO OIHOI'O BPAIIAIOMIETrOcs 6apadaHa
BBITIOIHATH CJIOKCHHC U YMHOKCHHUC, HO
HA BBIYUTAHWH U ICJTICHUH MCXAHM3M CIIO-
TKHYJICS. VICTIONB30BATh BPAIIECHNE PYIKH
B OOPATHYIO CTOPOHY HEBO3MOXKHO: CJIO-
JKEHME ABYX UMD 4aCTO IPUBOJUT K IIC-
PEHOCY MOCJIE 3aBEPIICHUSA ONEPALUU,
4 TIPYU BBIYUTAHUH MOKCT HOTpC6OBaTbCH
peaBapUTENIbHbIN 3aeM. IIpocToi 3ybua-
TBIF 6apabaH HE CIIOCOHEH IIPOAYMBIBATH
BBIYMCJICHWA HA NI4T BIICPC/.

OpHaxIbI XEPUIITAPK €XAJ1 B KyII€ YepPe3
[IIBapLIBAIB/, U BAPYT €T'0 OCCHUIO: «HepT
BO3bMU! YTOOBI IIOJTyYHUTD PE3Y/IBIAT BEIUH-
TAHMSL, MOXKHO IIPOCTO K YMEHBIITAEMOMY
MPUOABUTD IONIOJIHCHUE BBIYUTACMOIOb>

YTOGBI HAMTH JIOTIOJTHEHHE YHCIIA JIO JIE-
BSITOK, HY’KHO BBIYECTb KK/YIO €TI0 Py
u3 9. [IpubasiIsia K OAHOMY YHUCIIY 10O~
HEHME JJPYrOro, MOYKHO MOJICTMPOBATB BBI-
yuTanue. Harmpumep, 4To6Bl HANTH pe-
3yAsTaT BhraUTaHUA 4890 mn3 788 139,
HaXOJUM CHa4daJia AJOIIOJIHCHHE 4YHCIa
004 890 o aeBaTOK: 995 109. Cymmmpyem
788 139 1 995 109, nonyuaem 1783 248.
Terieps yaassieM CTAPIINIL Pa3psifl U IOy~
4aeM OKOHYATEIbHBIN OTBET: 783 248. 310-
POBO, HE ITpaB/a i? ToT ke METO/L UCTIONb-
3yeTCsI B COBPEMEHHBIX KOMITBIOTEPAX.

B apudmomerpe Xepumrapka BCETO
OJIH BPAIIAIOMIHKICA 6apabaH, HO C IBYyMs
Ha00paMU 3yOIIOB: OFIMH IS CJIOKEHMS,
a4 IpyTOM /I BBIUNTAHUA. EC/ii oAHATh
PY4Ky Ha 3 MM, B 3aLICIUICHUE BXOJAT 3y0-
11bI JUIS IPUOABICHUYS JIOTIOJIHEHMS YUCIIA
JIO JIEBSITOK. BBIMUTAHIE OCYIIECTBIISICTCS
TAK )K€ JICTKO, KAK CJIOKEHHE.

VMHOXEHUE U JACJICHME CBOAATCA K MHO-
TOKPATHOMY CJIOKCHHUIO W BBIYHUTAHMUIO,
4 TIOCKOJIBKY PETHUCTP PE3Y/IBTaTd MOKHO
IIOBOPAYMBATE OTHOCHUTEIBHO JIBIKKOB
BBO/I4, OIIEPALIHIO MOKHO CYIIECCTBEHHO
YCKOPUTB. YTOGBI YMHOKUTB HEKOE YHCIIO
Ha 31415, HEe HY?KHO IIPOBOPAYNUBATD Pyd-
Ky 601€€ 30 TBIC. pa3 — MO/IBUKHAS KAPET-
Ka yMEHbBIIACT TpeOyeMoe 4HCIO 000-
poToB 710 14:5 060pOTOB IS MISITEPKH,
omnun — g 10, 4 — ma 400, onuH — y1a
10001 3 — 1 30 000.

Kxoniy 1937 r. Xepumrapk ObLI TOTOB
K CO3[JaHUIO KAPMAHHOTO apU(MOMETPA,
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COURTESY OF RICK FURRO

H30bPETATENLCTRO

CIIOCOOHOI'O  BBIIIOIHATb BCE YETBIPE
apupMeTUIeCKUX IeUcTBrsL. HO TyT K Bi1a-
Ty npuyren [miep.

B ByxeHBaAbAE

B mapre 1938 1. B ABCTPHIO BCTYIIWIIN I'€P-
MaHCKHE BOMCKA. CbIH KATOJIMYKU 1 €BPES],
XepLinTapK OKa3aIcsa B OIaCHOCTU: «[lep-
BbI€ HEJIE/IN ObLIN CIVIOIIHBIM KOIIMAPOM.
OKKymHarys, aHTUCEMUTH3M U IPYTHE YKa-
CbI». Ha 3aBOJ1 IBWJIMCH C IPOBEPKOK HALIH-
crckue opuuepsl K yausneHuio Xepimi-
TAPKA, OHU IIOPYYUIH €MY U3IOTOBICHUE
MPELIU3UOHHBIX U3JEIN 1711 apMuu. IToc-
JIe OITHOCTOPOHHUX IIEPETOBOPOB €I'0 3aBOL
HA4aJ1 BBITYCKATb IIPUOOPBDI YIS TAHKOB.

HeCKONMbKO JIeT BCE LUIO XOPOIIO.
«HO B 1943 1. 1BOE C 32BO/1A OBLIN APECTO-
BAHBL, — PACCKA3bIBACT XepUIITAPK. — OHU
CJIYIIAIA OPUTAHCKOE PAAHO U IICYATAIN
IEPEBOAbBl  HA IUINYMICH  MAaIIHMHKE.
MalMHKy HAaIlJId U BBIACHWIH, YTO OHA
MPUHAVICKUT OAHOMY U3 MEXAaHHUKOB. EMy
OTPYOWIN TOIOBY. JIPyroro NpuroBOPMIN
K IOKM3HEHHOMY 3aK/IIOUCHHUIO, YTO ObLUIO
ropasjo XysKe. Sl HOIBbITAICH 3ACTyIUTbCS
32 HET'O BI'€CTAII0, HO O(DULIEP BBIIIBBIPHYJI
MEHA IIPOYb. BCKOpE MEHs BBI3BAIU B Ka4e-
CTBE CBUJICTEIIA M APECTOBAIN — HE IIPAB/A
JIN 3710pOBO? B MOEM JoMe ITPOBE/IN OOBICK,
U, pa3yMeeTcs, He 6bUIO HUKAKOI'O CYIA.
Mens HeOGOCHOBAHHO OOBUHMIIU B IO/~
JIEPIKKE EBPEEB U JIIOOOBHBIX OTHOIIECHUSIX
C ApUIICKOM )KeHIMHOM. [TozaHee s y3Hai,
YTO PH CXOXKUX OOCTOATENbCTBAX ObUIN
APECTOBAHBDI I€CATKH JIOAECI>.

DcacoBLbl OpocKin XepImTapKa B IIe-
YAJILHO U3BECTHYIO TIOPbMY [TaHKpATLL, I11e
TIBITKU OBUTH OOBIICHHBIM ICJIOM. «MeHs 1
ere 50 4eJIOBEK JAEPKAIU B KAMEPE, II€ HE
OBLIO HUYET'O — HA KPOBATEM, HU YOOPHOH,
BOOOIIIE HUYETO. M MHE 1K€ ITOBE3JI0, YTO
MECHS OTIIPABWIN B KOHLICHTPALIMOHHBIN
Jlarepb byxeHBaib/, TaM MEHs IOMECTIIN
B pabo4mnii 6apak, rae, Kak MHE Ka3aJI0Ch,
1 yMpy. CTOsUI HOA6Pb, 4 Y MEHS HE ObUIO
HHYEIO, KpOME pybOaxH, apECTAHTCKUX
LITAHOB, ICPEBAHHBIX OAIMAKOB U BA34-
HOH MIANOYKHU. S paboTal CaZlOBHUKOM
1 6bUI COBEPUICHHO UCTOLEH. OTYassHUE
OBJIA/ICIIO MHOT, 51 JKIAJI CMEPTH».

OpHax1bl XePHIITApKa BI3BAINA K Ha-
YAJIbHUKY JIArepsi. «fl O3HAKOMUJICS C TBO-
MM ICJIOM, — CKA3aJ1 3C3COBELL. — Thl IOCTA-

KYPT XEPULUTAPK, wn3obpeTtarenb
Curta, NO3HAKOMUACSI C MeXaHuye-
CKMMU CHYETHLIMU MALUMHAMW elle
B AETCTBE: WX BbIMYCKOA CEMENHbIN
30BOA Xepuwtapkos. B 1910 r. B BO3-
pacTte 8 AET OH AUXO MEPEMHOXAA
naT- U WECTU3HAYHbIE YUCAQ HO
MEXAYHAPOAHOW BbICTOBKE B BeHe
(BepxHM cHmOK). B 1985 r., koraa
emy 6bIAO 83 ropa, ero cotorpadu-
POBAAN 30 TEM XKE 3AHSITUEM.

BJLISUI IPUOOPBI U O60PYLOBAHUE JIJIS aP-
muu, 1a? Ciymiai BHUMarenbHo. Eciu 6y-
JIEITb [TOCITYIITHO BBIITOJIHATH HAIIU PACIIO-
PSDKEHMS, MBI TEOS MO IUM. I Hanpas-
JISI0 TEOS1 HA 3aBOJ| IPH Jj1arepe. byzaenb
pPaboTaTh XOPOIIO, OCTAHENIBCS B KUBBIX>,
Psyiom ¢ ByX€HBAJIB/JOM HAIUCTBI 11O-
CTPOWIN (PAOPUKY, I7I€ 3AKITIOUCHHbIE U3-
TOTABIUBAIN OOOPYIOBAHME JIsI CEKPET-
HBIX BOCHHBIX IIPOCKTOB. [JTABHBIN HHKE-
HEp ¢l XePIITapKa OTBETCTBCHHBIM
34 IPOU3BO/ICTBO MPEIU3NOHHBIX JICTA-
JIEH, KOTOPBIE IMOCTABJISJINCH B PAKCTHBIN
nentp Ilenemionge. Crieyromue 18a roga
OH JIEJIAJ1 y3JIbl PpaKeT «Day-2».
XepHirrapky IpUxXoAHUIOCh OCEIATh
pasHble YacTy 3aB0ozd. CHA4Ya/I1a 3AK/TIOYCH-
HBIE CYUTAIN €I'O JOHOCYUKOM, HO BCKOPE
TOHSU/IN, YTO OH HE IIIMTHOH. YaCTO TOBAPU-
1y 13 JIiokcem6ypra, @pannyu, Januu u

JIPYTUX CTPAH NOAXOAWIN K HEMY U TOBO-
pui: «<KypT, Tbl IIOJIb3yEHIbC HEKOTOPBIM
BIMSTHUCM. MOT GBI ThI YCTPOUTD TOT'O-TO
I TOI'O-TO Ha 3aBOA? FIHa4ye OH yMpeT».
XepuITapK yXUTPSIICS OPTAHU30BBIBATD
padouune MecTa JAKe [ IO, HE UMe-
IOIMUX TIPOU3BBOJACTBCHHBIX  HABBIKOB.
Harpumep, OH yUpe/ I ITOCT TEXHUYECKO-
T'O KOHTPOJISL, TOCAIHI TyZA ITICHHOTO a/1-
BOKaTa U Jas1 eMy MUKpoMeTp. O rosiBie-
HMH 3C3COBLIEB-HAZCMOTPILIUKOB IOPUCTA
HNPEAYIPEXIAT BHE3AMHBIN KAIIE/Ib TOBA-
pHIIENR — CUTHAI K UMUTAIMK OYPHOT Jie-
SITETIBHOCTH. ECJTH GBI BCE 9TO OTKPBIIOCH,
Xepumrapka cpazy Obl PacCTPEIISIM.
Ho cyabp6a BHOBb IIOMOITIA €MY.

Orcrynas u3 Mranmun, HEMIbI YBO3HUIA
€ COH0I ITPOM3BOJICTBEHHOE O60PYOBA-
Hue. OHK/bI B ByXeHBaIb/1 TPUOBUIN /1BA
I'Py30BUKA KOHTOPCKUX MayH. Ha pas- )
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H30bPETATENBECTRO
YTO TAM BHYTPN?

Pyuka

Ykasarenb
AECSITUYHOM 3AMSTON

YaLwKa AeCATKOB —
(ANS1 MEPEHOCOB)

CyetunK——
060pOoTOB

MNepeAQTOYHbIN ——
BAAMK

B HOTYPOALHYIO BEAUYMHY

KoK HOMMCAHO B CTAPOW MHCTPYK-
uMn, «ManeHbkun Curta — npeumsm-
OHHbI MPUBoP». Ero 6ApPABAH, Bbl-
MOAHSIIOLWMA  ONEPALIUN  CAOXKEHMS
M BbIYUTAHWS (CM. BBEPXY M CrpQaBQ),
cocTouT 13 37 NAACTVH TOALLIMHOWM MO
0.5 mMm. B nepeHoce yyacTsyeTr OT-
AEAbHbIN Y3eA — YALLKO AECSITKOB. Bbl-
COoTa UMPP YMCAOBBIX MHAMKOATOPOB
(cMm. cTp. 79, CAEBA BHU3Y) COCTABAS-
eT 3 MM, TAK YTO OHU AErKO YUTAKOTCSI
C PACCTOSIHWS BBITSIHYTOW PYKU. Y nep-
BOM MoapeAn Curta 6biAO 8 ABMKKOB
BBOAQ, A PEMICTP PE3YALTATA COCTO-
A 13 11 paspsiA0B. Y Boaee No3aHEN
MOAEAU YACAO ABVKKOB ObINO YBEAU-
4eHO A0 11, O YNCAO PA3PTAOB pPe-
3yAbTATA — AO 15.

BapabaH

Linpposoe
KOAECUKO
pe3yAbTaTa

Lnpposoe
KOAECUKO
BBOAC

ABVKOK

BapabaH

YCTAQHOBOYHbIN
BAAMK

Yawwka
AECSITKOB

I'PY3KY HPUIIUIHA IIOCMOTPETD BJIA/ICIbLIbI
MECTHBIX 3aBOJIOB. OJJUH U3 HUX y3HAJ
Kypra:

— XepUIITapK? — CIIPOCKII OH.

— Ha, XepOmrapx, — OTBETHII 3AK/IIO-
YCHHBII.

— Basisrep, — npeACcTaBsICs HE3HAKOMEL,

Opurl Baisrep, JaBHI KOHKYPEHT XePL-
LITAPK4, CHOBA IIPOU3BOIWI OPYKHUC.
«OH IOJIOKWI HA CTAHOK BOZJIC MEHS ITAYKY
curaper, — BcrioMuHa Kypr. — 4 perm, aro
3TO KOHELL IIPUHUMATB NOJAPKH ObUIO CTPO-
o 3anpeueHo. Ho MOit OXpaHHUK CAeIal
BH/I, YTO HAYECTO HE 3aMCTUI. MHE 6bUIO MO-
3BOJICHO OJIOKUTb CUTI'APETBI B KAPMAH>.
Bo Bpems BorHbI Baisrep 6601 3HAMEHUTO-
CTBI0. OHIIOHAJL, YTO Y3HMK XEPLIIITAPK LICH-
HEE JIO60T0 UTATBSIHCKOI'O J06Pa, U COOO-
LIH/I HAYQIbHUKY JIATEPS O CBOEH HAXO/IKE.

Bcrope miaBHBIM MHDKEHED OTO3BAL
XepHinrapka B CTOPOHY U CKa3asT: «MHe 13-
BECTHO, YTO Bbl PA0OTAIA HAJl CO3JAHUEM
MHHHATIOPHOM CYETHOMN MAIIMHBLL S 1aM
BAM IIAHC. MBI ITO3BOJIMM BaM YCPTUTD
YU U3TOTABIMBATL BCE 4YTO XOorture. Ecmm
u3o6peTeHuce OyeT paboTaTh, HOCIE I10-
Oe/1bl MBI 11O/IApUM €ero (propepy, U Bac,
0©€3yCJIOBHO, IPU3HAIOT APUUATIEM»,

Jocroau! Eciu 51 ¢renaio cBoit apugmo-
METP, TO IIPOIJIIO CBOIO XKU3Hb», — IIOyMaJl
XepUIITapK U TYT JKE 3AHAIC YEPTEKAMHU.

DCACOBLBI HE CTA/IA YMEHBINIATD TPYAO-
BYIO HAarpy3Ky XepIIITAPKa, HO [IO3BOJIH-
JIU €MY 3dHUMATHCS PA3pabOTKON apud-
MOMETPA B CBOOOJHOE BpeMst: «S1 paboTan
HaJ] CBOMM apU(PMOMETPOM BOCKPECHBIMU
yTPaMH U 110 BedepaM ocjIe 0Toost. 5 pa-
60TaJI B TIOPBME, B MACTEPCKON U BO BPEMSL
€lIbl. 51 BRIYEPTUII MAIIMHY KaPAHJAIOM
CO BCEMH PA3MEPAMH U JIOITYCKAMU».

TeM BpeMeHEM COIO3HMKH 60MOMU [ep-
MAaHHUIO. «YXO[IA € 3aBOJIa Ha OOC, MBI BHJIC-
JIA B HEOE AMEPUKAHCKUE CAMOJIETDL, U HI
OJVH HEMELIKHUHA UCTPEOUTEb HE ATAKO-
BAJI UX, — BCIIOMUHAI XepimTapk. — Korga
OHH COPACHIBAIN OOMOBI, Mbl OTCUUTBIBA-
JIM BPCM:A OT BCIIBIIIKHU 1O ITPUXO/1A 3BYKA
PAa3pBIBA, YMHOMKAIU YUCIO COCYUTAHHBIX
CEKyHZI Ha 333 M 1 OLICHUBAIU PACCTOSHUE
JO MecTra artaku. Ho opgnaxgsl 60€BOI
CTPOU AMEPUKAHCKUX OOMOAPANPOBIIN-
KOB ITT1OIIE/]I Ha HAC. MbI TIOHAJIH, YTO IIPO-
OWJT HAII TOCJIETHUI YaC, 1 OYEHb UCITyTa-
JIUCK. Sl TOGEXKAI B JIECOK, 3APBUICSI HOCOM
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H30bPETATENLCTRO

CHUTAEM C NMOMOLLIBIO CURTA

Paccmotprm ncnoab3oBaHre Curta Ha ABYX MPUMEPOX — CAOXKEHNS 1 BBIYUTAHKS. KK BbINMOAHSIIOTCS YMHOXEHME, AEAEHME U U3-
BAEYEHME KOPHEN, PACCKA3bIBAETCS B AOMOAHUTEABHBIX MICTOYHUKOX.

CAOXEHHUE
CKOABbKO 6yaert 32 + 41 + 49?

1. MpoBepPHYTb KOABLLO COPOCA HO OAMH OBOPOT, YCTAHOBKB

HQ HYAV MOKOI3AHMSI PEMMCTPA PE3YABTATA U CHET-
4YMKQ OBOPOTOB.

2. MNepemectntb KPAMHME NPOBbIE YCTAHO-
BOYHbIE ABMKKM AECSITKOB M € AVHULL, YTOObI B
OKOLLIKOX BBOAQ MOA HOAMMCHO Curta (cnpa-
BA) MOSIBUAMCH COOTBETCTBEHHO Ldpbl 3 11 2,
YCTQHOBWTb MEPBOE CAQraeMOoe.

ABVKOK MOBOPAYMBAET YCTOHOBOYHBI BOAMK
CO CMMPAABHBIMM KAHOBKAMM (CrpQBA Iocepe-
AVHE) N 30KPENAEHHOE HA HEM LiidppPOBOE KO-
AECHIKO, MOKA3BIBAIOLLLEE B OKOLLIKE BBOAVMYIO
undpy. Bmecte c ABKKOM MepemeLLaeTcst
CYETHOE KOAECUIKO HO MEPEAQTOYHOM BAAVIKE.
B AQHHOM MpUIMEPE CHETHOE KOAECHIKO
OKQOI3bIBAETCSI MPOTVIB TOrO

LllectepeHka—j

[epeAQTOYHbIN
BAAMK

YPOBHS1 6APABAHA, HO KO-
TOPOM MMEeTCs ToW 3y6- LIMPOBOE KOASCHIKO
pesyAbTaTa

Lindposoe
KOAECUKO
BBOAQ

I3, O CYETHOE KOAECHKO
©AVHVL,— MPOTVB Y OBHS]
C ABYMSI 3yOLIOMM.

3. MpOoBEPHYTL PyUKy
HQO MOAHBIN OB0POT. ABVXKOK
bapabaoH aenaet noa-
HbI1 060POT, €ro 3yOLibl
Yepes CYETHbIE KOAECU-

K1 MOBOPAYMBAIOT MEepe- CueTthoe
AQTOYHbIE BOAVIKM. LLlec- KOAECUKO

TepPeHKN HA NX BePXHMX

YCTOHOBOYHbIN
KOHLIOX BPALLCIOT Lnd- Bapabak BOAMK

[POBble KOAECKKN OTBETA

1 BbICTABASIOT Ldpbl 3 1 2

KoAbLO

CyeTunk o60poTOoB
copoca

B OKOLUKAX PErMCTpa  Pe3yAsTaTa
P pa pesy (B 6ENOM MOAE)

(CM. CripaBa BHU3Y).

4. Tak »e, C MOMOLLbKO ABVPKKOB AS- Pyuka

CSITOK Y EAVHULL, BBECTU YACAO 41,

5. MPOBEPHYTb PY4KY HA MOAHBIN
0B60pPOT, YTOGBI MPUBABUTL K YNCAY
32 B pErVCTpE PEe3yALTATA YACAO 41
M MOAYYTL 73.

6. BBeCcT uncAo 49 n ele pas nposep-

Peructp
pesyAsTaTa

HYTb PYYKyY. B pernctpe pesyAstaTa nosiBuTCS
MCKOMAst cyMmma (122).

MocnaeaHee percTre TPEBYET MEPEHOCA EANHLIBI B MO3MLIMIO AECSTOK. KO-
TAQ LMOPOBOE KOAECUKO OTBETA HO BEPXHEM KOHLLE MEPEAQTOYHOTO BOAVKA
MUHYET AEBSITKY, 3AKPENMAEHHBIN HO HEM LUTUDT HODKMMAET HO PbIMCHKOK NMepe-
Hoca. OH TOAKOET KOAECHIKO MEePEHOCA, 3AKPENASHHOE HO MePeAQTOHHOM
BOAVIKE CASAYIOLLIETO PABPSIAC (AECSITKOB B AGHHOM CAYHOE) M B3AMMOAENCT-

Bytoulee C YOLLIKOM AECSITKOB. KOrAQ HaLLKa cosepLuaet OGODOT, KyAQHOK Nne-
[PEeHOCA HA ee ANCKe MNOBOPAHYMBAEST KOASCUKO NeppeHOCAHA NepeAATO4HOM
BOAVIKE ASCSITKOB, BbI3bIBAS MOBOPOT LI,I/I(DDOBOI'O KOAECUKA PA3PRIAQ ASCAITKOB

B PErMCTpE PEIYALTATA HA OAHY MO3NLIMIKO, T. €. YBEANHMBAS PA3PIA ASCSITKOB

HO €AVHLLY.
EAVNHNLbBI

BbIYUTAHUE ng(éﬁfig AECSTTU

CKOABKO byaert pe3yAbTaTa

139 -78?

1. COpOCUTL PEMCTO PE3YAL Pbidankok UitndyT

nepeHoca
TOTA M CHETUMK OGOPOTOB. ISPSHOCA
3ybew,
2. Beectn uicno 139, kak nepetoca
NPV CAOXKEHWN.
3. MpOoBEPHYTL PY4KY HA MOA- — CyeTHoE
KOAECUKO

HbI OBOPOT, YTOBLI MoMec-
Kynadok

nepeHoca
n cépoca

TUTb BBEAEHHOE YNCAO B pe-
TUCTP PE3YALTATA.
4. BBectn uncao 78.

5.0 Haku — CyeTHoe
. MPVINOAHSTTL PYHKY B AECSITKOB A NGCUKO
BEPXHEE MOAONKEHME,
UTOBbI CHETHBIE KOASCUIM Mepe-
\OTMOAHUTEABHOE
AGTOYHBIX BOAVIKOB YCTAHOBUAMC HO- KOAECUKO AASI
BbIYUTCHYIS

MNPOTMB YPOBHEW BbIYTAHMS B 6ApaBaHe

(CMm. CripaBa BHM3Y), N MPOBEPHYTL €€ HO OAVH OBOPOT.
6. CUnTaTb OTBET B OKOLLKOX PErvcTpa pesyAstata: 61.
BbluntaHme B Curta OCyLLECTBASIETCS NyTEM MPUOABAEHVS AOMIOAHEHNIA AO
AEBSITOK. [PUNOAHVMAS PYUKY, Bbl NIEPEBOANTE BAPAOAH B BEPXHEE MOAO-
YKEHWE, 11 BBOA LD 7 YCTAHOBAMBAET CHETHOE KOAECUKO HA MEPeAaTOY-
HOM BOAVIKE HOMPOTVB ABYX3YOLIOBOrO AUCKA 6APABAHA, BBOA LB 8 —HO-
MPOTVB AVCKO C OAHVM 3yBLIOM, O BBOA HYAS1 — HOMPOTUB AUCKA C AEBSITHIO
3y6uamm. [TOBOPOT PyHK AODABASIET K YMCAY 139 UMCAO 99 999 999 921. Mpm
CAOXEHUIN HO ByMare B COMOM CTAPLLEM PA3PSIAE CYMMbI MOSIBUAACH Obl
AVILLIHSIS1 EAVHVILLAL, HO MEPEeAQTOYHBIN BOAVK COMOTO CTAPLLErO paspsiad He
VIMEET PbIHOPKKA MEPEHOCA, MO3TOMY OTBET OKA3bIBAETCSI BEPHBIM. [Toabem
PYHKM BBINOAHSIET eLLie OAHY QYHKUMIO. HO NepeAaTOHHOM BOAMKE €AMHL
30KPENAEHbBI ABQ CHETHBIX KOAECUKA. B HYYKHEM MOAOKEHWM LLIAroBoro 6a-
PABAHA, T.e. MPY OBLIYHOM CAONKEHWM, HVPKHEE CHETHOE KOAECHKO B paB0-
TE He y4aCTByeT, A B BEPXHEM B3AMMOAENCTBYET C 3yOLIOMU CASAYIOLLIETO
CBEepXY YPOBHs1 6QpaBAHA M MPK MOBOPOTE MOCASAHETO AOBCBASIET EAVHU-
Ly K PE3YALTATY, AEAQSI €70 PaBHbIM 61, a He 60.

MOAOXEHUE BAPABAHA MPU CAOXXEHHU NMOAOXEHUE BAPABAHA TPU BbIYUTAHUHU

ACAO A0

v
— 10 < 3toTypoBeHb
— 9 npeoGpasyer
— 8  0BcTOAGUe
— 7  eamnuuB1

OONOUIRAWN=O «F
FITTTEETT
OO~NOUIRAWN=O <«F
AERERERN

Il 3y6ubl AAS CAOXKEHUS ] 3y6Lbl AASl BBIMMTAHUA
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H30bPETATENBECTRO

B MOX U 32KaJI YIIN. B cireTyrontyio MUHy-
Ty pa3fayicsa IpoxoT... Koraa s nogHsii ro-
JIOBY, BCE€ BOKPYT ObUIO B JIBIMY.

B TOT I€Hb HECKOJIBKO COTEH IJICHHBIX
OBLIM pAaHEHBI — JKyTKOE 3pesuiie. [Tpasaa,
B JIarepe Mbl U HE Taxkoe Bupaad. Korga
HEMIIbI KOI'O-HHUOY/Ib BEMIAIN, HAC 34CTAB-
JISJIM CMOTPETD HA IIOBEILIEHHOT O, IIOKA OH
MEIJIEHHO U MY4YHUTEJIbHO ymMupal. Kom-
Map... OracHee BCEro 6bUIU MOJIOABIE 3C3-
coBIbl. EC/i y3HUK pasapakal ux, OHU
IIPOCTO PACCTPEIUBAJIH €IO...>

11 anpens 1945 r, xoraa Xepurapk
[IOYTU 3AKOHYII CBOU YEPTEKU, OH YBUZIECTT
JDKUIIBL eyue ¢ cesepd. Comnar Hanepes-
HCM CH/JICHBC KPHKHY/I 3aKTIOYCHHBIM:
«Bp1 BCE CBOOOAHBIY» DTO ObUIN AMEPHUKAH-
116l Cpe/ii HUX ObUIM €BPEHCKHE TTAPHH,
yCIIEBHINE OEXATh U3 IepMaHnU 10 IPUXO-
Ja Triepa. IToCKOIbKY OHM 3HAIM HEMETT-
KMI, UX HA3HAYWIM B IIEPEIOBOM OTPAL.

ByX€eHBaJIb/I CTA/I IEPBBIM KOHLIATEPEM,
OCBOOOXKICHHBIM COIO3HUKaMU. HekoTo-
PBIX AMEPHUKAHCKHX COJIAAT BBIPBAJIO IIPU
BU/IC TPYIIOB, YJIO’KCHHBIX B IITA0EIN 110
10 cnoes. Becnomunas nponuioe, Xepli-
LITAPK KAYA€T TOJIOBOM: «OTO HENTOCTIKU-
MO. By/ib 5 IOPHCTOM WIN KEM-TO €IIIE, 51 OBl
6eCCI1aBHO Oru6. MeHs OCIAIN Obl B Ka-
MEHOJIOMHIO, I7I€ 34 /1BA JIHA 51 CXBATHII Obl
JIETOYHYIO MH(EKLIUIO X BCKOPE CKOHYAI-
¢s1. TaK IOruG N THICSYH JIIOACI. MHE 11O-
MorH bor 1 Most IPOECCUst».

Mpuem y KHA39 AUXTeHLTenHA
Yepes HECKOBKO AHEH IOCIIE OCBOOOXKIEC-
HUs ByxenBabia XepLinTapK IPHHEC Yep-
TEXU HAa OJJVH U3 HEMHOI'MX YLIC/ICBIIX 34~
BOZIOB BIropo/ie Berimap v I1OKa3a1 MipKeHe-
pam. OH BCHOMMHAET MX PeakiuIo: «Kak
Oy/ITO IeJIeHA CIIayIa C UX 17143, Perienyie Obl-
JIO ACHBIM, 1 HUYCT'O JOAYMBIBATDH HC Tp€60-
BAJIOCk». XOTS 4YEPTEKU ObUIM CJICIAHbBI
BKOHIYIATEPE KAPAHAIIOM, OHU ObLIN
CTOJIb SICHBIMU, YTO Ha U3TOTOBJIEHUE TPEX
OIBITHBIX OOPA3LIOB YLUIO BCETO IBA MECALIA.

Ho KaK TOJIBKO ObUI HOANUCAH KOHTPAKT,
IIPUILIA COBETCKUE BOMCKA. XEPLIITAPK
CXBATHI OIBITHBIC OOPA3LIBL, PA30OPAI UX
Ha 4aCTH, JIOKWI B KOPOOKY 1 HAIIPABUJI-
cs1 B Beny. «<Ecsut 661 KTO-HUOY/ b YBUJIET JIC-
TAJIM MEXAHU3MA, TO ITOIyMaJI Obl, UTO TO
UT'PYLIKA, — PACCKA3BIBAI XEPLIITAPK. —
Bce 6p1U10 TOTHOCTBIO PA306PAHO».

all purpose calculator

2

;

,

Welghs only B az.

THE CURTA IS5 A PRECISION
CALGULATING MACHINE FOR
ALL ARITHMETICAL OPERATIONS
Curtn mdds, subtracts, multipligs, dividas,
gguare and cube rocls, conbmioos malb-
pleation, negative it lcation, standord
dewabions and ol slalsbics caleuiations,
squares and higher powers, ce-afdinates and
assacidted fand suevey formulze. and svery
plther compulatron ansing m science and
eammerce . . Availsble anoa gl basia,
Price 3125.00, Wirle Tor literature,

CuU

COMPAMY
B, O, BOX 3414

DEFT. SA-8
WA N

U¥YE CALIFORMIA

B nioHbckom Homepe Scientific
American 3a 1969 . 6bIAQ ONYyBANKO-
BAHAO pekAnama apudmomeTtpa Curfa.

H300peTareb el B ABCTPUIO IIEIMIKOM,
HOUYY4 [10J] OTKPBITBIM HEOOM U PACIUIAYH-
BAsSICh CHTAPETAMH 32 IIPOe37; B moesze. Ero
CEMEVHBIN 3aBOJ paboTaTh HE MOT: He nmest
HHYEro, KpOME TPEX 06pa3loB aprudmo-

OB ABTOPE:

MeTpa, XePUIITAPK MO ITATCHTHYIO 3a51B-
KY U IOIBITAJICA HATU MHBECTOPA. AMEPU-
KaHCKasl KOMIIAHWA Remington-Rand, BbIrty-
CKA4BIIAsd KOHTOPCKUE MAIIUHBL, IOHAYAITY
MPOSBWIA MHTEPEC, HO TAK U HE BbIILIA HA
CBA3b. [IpaBUTEILCTBO ABCTPUH OTBEPIJIO
Xepumrapka. EBpora jiexxasia B pyuHax,
TIPOMBINUICHHUKAM OBUIO HE A0 HOBBIX
NPOEKTOB. OJTHAKO KHA3b JINXTEHIITEHHA
JyMaJI O Pa3BUTUU CBOCH CTPAHDBL, KOTOPAs
BTO BpEMs1 6bUIA ITIOYTH ITOJIHOCTBIO arpap-
HOH. XepumTapK IIPOJAEMOHCTPUPOBATI
CBOM MOJIEJIM MOHAPIIEMY CEMEHCTBY, MU-
HUCTPAM U ITATCHTOBEIAM. «CaM KHA3b CUH-
T HAa MOEM apudpmomeTpe. 33 HUM HAOIO-
JAJTH YWICHBI CEMbH U CIICTIHA/TMCTHIL Ero BoI-
COYECTBO CPA3Y IKE BOOAYLICBIJICS U CKA3AJL,
YTO MOH POEKT KAK HEJIB3s JTyYILIE TIOJXO0-
JIAT YIS €10 CTPaHbL. OH IIPUHA MEHS JIIO-
OE3HO, Mbl 6ECE/IOBAIN OKOJIO YETHIPEX Ya-
COB», — PACCKA3bIBAJI XEPLIIITAPK.

[Tonayuasy Bce 110 XOpo1o. B JInxren-
LITEUHE OPraHU30BAIM KOMIIAHUIO COnti-
72, KOTOPAs BBIITYCTU/IA 3AVIMBI U AKIUH.
XepUInTapK IOIyYrI IOCT TEXHUYECKOTO
JUPEKTOPA U TPETD BBITYIICHHDBIX aKLIMI,
a KPOME TOI'O €My IIPUYUTAIICA OIIpee-
JIEHHBIN IIPOLIEHT C NPOAAKH KAKIOI'O
apudmomeTpa.

XepLiTapk IOMECTHII B IBEHLIAPCKUX
ra3erax OOobsABICHUE O IIPUEME Ha PabOTy
MEXAHUKOB, KCIAIOMIUX C/ICTATb KAPBEPY.
B opnoit s rocrunmt Continia apenioBana
TAHLEBAIbHBIN 31, I7I€ GBI COOPAHBI
niepsble 500 aprupmomeTpoB Curta. Kaibky-
JIATOPBI HNOCTYIIM/IA HA PBIHOK B 1948 1.
U JEMOHCTPHPOBAIUCH HA TOPIOBBIX Bbl-
CTABKAX M B MATa3UHAX TCXHUYCCKUX TOBA-
poOB. Yepes nonaroga BAaAEAbLbl OJHOI'O

Kandd Croaa (CIiff Stoll) MOAYUMA M3BECTHOCTb KAK YEAOBEK, PA3OBAQUMBLLMNM rRyMNy
XAKEPOB M HANMMCABLLUM 06 aToM BecTtcennep The Cuckoo Egg («SIMLo KyKyLLKm»). Ero
nepy Taioke NPUHOAAEXAT kKHUrn High Tech Heretic: Why Computers Don’t Belong in
the Glassroom («BbICOKOTEXHOAOMMYHBIN epeTnK: [ToYemMy KOMMbIOTEPOM HE MECTO B

LLIKOAbHbIX KAQccax») U Silicon Snake Oil («MaCAO CUANKOHOBOW 3MeU»). XOTs KAOHAMAQT-

ckast CTOAAQ NOCBSILLEHA MAOHETOAOTUN, CEFTOAHSI OH MEPEAEABIBAET CTAPbIE APUPMO-
METPbI 1 U3PEAKA MPEnoATET GU3NKy. ABTOP MPUHOCUT BAAroACPHOCTb 30 MOMOLLb B
noarotoeke ctatbk Puky ®appy (Rick Furn), SIHy Meitepy (Jan Meyer), Axeky KpncteH-
ceHy (Jack Christensen) n Kpucy XamanHy (Chris Haomann), a taioke VIHCTUTyTy YapAb-
30 ba66aaKa Npy MUHHECOTCKOM YHMBEPCUTETE 30 MPEAOCTABAEHMNE MHTEPBbIO, B3SI-
TOro y XepUutapka NCTopuikom 3psrHoM Tomaluem (Erwin Tomash) B 1987 r.
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H30bPETATENLCTRO

U3 AMEPUKAHCKUX YHUBEPMATOB PELIIIN
3aKa3arhb 10 ThIC. apU(PMOMETPOB C IEPCIIC-
KTHBOH JTAJIbBHEHIINX ITOCTABOK B OY/IYITIEM.
BMmecTO TOro 4TO0BI YXBATUTBCA 34 CTOMb
BBIT'O/IHBI 3aKa3, PUHAHCOBBIHA IMPEKTOP
KOMITAHWUM CUell, YTO Conting HE CMOXKET
BBIIOJTHUTD €I'0. TeM CaMbIM OH OOPEK KOM-
MTAHUIO HA IIPOAAKY ApU(DMOMETPOB B CIIC-
LIMQIbHBIX MArd3MHAX U 10 IIOYTE.

OpfHaKO crpoc Bospacrtan, u Contina
pacmupsanack. M3 TaHIEBAIbHOIO 3aj1a
IIPOU3BOACTBO NIEPEOPAIOCH HA ITOAXO/Is-
1M 328071, OG'BEM BBIITYCKA BO3POC 10 HE-
CKOJIBKMX COTE€H MAlIMH B MeCALL, Buys Ta-
KO ycriex, (PMHAHCHUCTBI (PUPMbI OI PAOIN
Xepuirapka: peopraHu30Ba/IM KOMITAHHIO
U aQHHYJIUPOBAIA €ro akuuu. ITogo6Ho
Dpucony, Tecsie U ApyruM U300PETATEIIAM,
€My MPEICTOSIO JIMIIUTLCA JOXOJOB
OT CBOETO TBOPEHUSL.

«HO maTeHThl BCE €le IIPUHAYICKAIN
MHe», — BcrioMuHai Xeprmrapk. [ Tonavany
WICHBI IPABJICHUA KOMIIAHUU HE XOTEIN
IIEPEPETUCTPUPOBATD UX HA CEOSL, T.K. €CIIU
ObI KTO-HHUOY/Ib OCITOPWI IIPABA HA U300pe-
TEHUE, TO BCSI OTBETCTBEHHOCTb JICTTIA Obl HA
CaMOro u3o6peTaress, 4 He Ha HuX. IToc-
KOJIBKY (pripMa He IPUOOPEa MaTECHTHBIX
paB, XePLIITAPK 3ACTABUJI €€ IIOIIHCATD
BBITO/IHOE corvtanieHye. B 50-x 1 60-X IT: OH
MPOCTO MOJTYY A/l ICHBI'Y 33 CBOE ABTOPCTBO.

Verex nepBoro KapMaHHOI'O apudpmo-
MeTpa BAOXHOBIWI XePLIIITAPpKA HA CO3/1a-
HHE HECKOJIBKO OOJIbIICH MOJIEIIN, B KOTO-
POH KOJIMYECTBO PA3PSLOB YBEIUYHUIOCh
c11 go 15. Ho ¢ Tex nop eAMHCTBEHHBIM
3HAYUTEIbHBIM HOBIIECCTBOM ObUIO U3ME-
HeHue (hOpMBbI Py TyApa MaUHKHA. OCHO-
BY KOHCTPYKIIUM XEPUIITAPK CO3/aJ
C IEPBOM HOIIBITKU — HENPEB3OMJEHHbINA
PEKOP I BBIMUCJIUTEIbHOM OTPACIINL

Apudmomerp Curia B TCUCHUE JIBYX JiC-
CATWICTUI CTAOWIBHO MPOAABAICA KAK
«MMHHATIOPHAS YHUBEPCAJIbHASA KAPMaH-
Has CYETHAsd MAIIMHA C HAaACKHOCTBIO,
O6YCIOBICHHON PALIMOHAILHOM U IIPOY-
HOW KOHCTpyKUMEH». Kak u npeasuzien
Xepumrapk, UHKCHEPBI HUCIHOJIb30BAIN
Uy/I0-MAIIUHKY UL PACYETa OPOUT UCKYC-
CTBCHHBIX CITYyTHHUKOB 3€MJIH, I'€O/IC3U-
CTBI — /11 BBIMHUCJICHUSA TIOJIOXKEHUSA TEO0-
JINTOB, 4 OYXTITEPBL — LI BeACHUA (PU-
HAHCOBOM JIOKYMEHTALIUH. PyKOBOIUTEID
OJHOI'O AMEPUKAHCKOI'O GaHKA ObLI Kpari-

HE YIUBJICH, KOIJa ayJUTOP PUObUI K HE-
My 6€3 ueMoaHa C AapUPMOMETPOM, HO
CBEJI 6ATTAHC C TOYHOCTBIO 10 IICHHH.

JIIO60IBITHO, YTO apru(pMOMETPEI Cutia
OBLIN IPUHATHI HA BOOPYKEHUE aBTOTOH-
IMHUKAMH, KOTOPBIM HY>KHO ITOJCYUTHIBATH
CKOPOCTH U PACCTOSAHMA Ha PAJUIU. BBOIA
YHCJI4 HA OLIYIIb, IITYPMAaHbI ObICTPO Pac-
CUUTBIBAIA UJEAIBHOE BPEMs IIPOXOXKIIE-
HUS TPACCHL, HE OTPBIBAS B3IVIAAA OT JO-
poru. KomnaxkrHoCTh Curta 6buta O4€Hb
KCTATH B TECHOU KAOHUHE CIIOPTUBHOI'O 4B~
TOMOOWISL. KpOMe TOro, MEXaHU4YECKUI
apuMOMETP, B OTIIMYUE OT IIEPBIX AJICK-
TPOHHBIX KAJIbKY/IATOPOB, ObLI HEUYBCTBH-
TEJIEH K yJJapaM, BUOPAITUU M BCIUIECKAM
HaIIpspKEHUs. JaKe CEerogHs y4aCTHUKU
TOHOK Ha CTAPUHHBIX 4BTO C yZIOBOJIbCTBH-
€M HUCIHOJIb3YIOT CTAPbIA JOOPBIL Curid.

TOYHO TaK >K€, KAK KBAPLIEBBIC YACHI Bbl-
TECHWIN Y4AChI C MEXAHUYECKHUM 32BOJIOM,
3JICKTPOHHBIC KAIbKYJIATOPBI 3ATMILIA H30-
Operenue Xepumrapka. Bcero 6bU10 BbIITy-
IIEHO OKOJIO 150 ThIC. 9K3eMIUTAPOB Curial.
TTocneanni n3 HUX ObUT TPO/IAH B HAYAJIE
70-x rT. C TEX MOp HE ObLT BBIIYLIECH HU
OJIMH MEXAHUYECKHIT aprU(PMOMETP.

B mavane 50-x rr. Xepuiurapk yiesn
u3 pupmsbl Contina. [103:xe OH KOHCYJIBIU-
POBaAT UTATBAHCKUX W HCMCIKHUX M3I'O-
TOBUTEICH KOHTOPCKUX MAIIUH M KW
B CKDOMHOM KBapTHPE B JIMXTEHIITEUHE.
Bre BpeMeHa TEXHUYECKUE KyIECHUKU
HE IPUOOPETAIN UMEHUH CTOHMMOCTBIO
B MUUIMOHBI JTIOJUIAPOB. [IpaBUTEIBLCTBO
JIuxXTeHImTeHHa IPU3HAIO JOCTHKCHUSA
XepUTapKa TOIbKO KO €My UCIIOHHU-
JIOCh 84 rofia, 4epes3 4Ba rojia OH yMeED.

lMoHbIHe B CTPOIO
Bam 351eKTPOHHBIN KaIbKyJIATOP paboTa-
€T ropaszio 6ricTpee, yeM Curid, a HACTOIb-
HBIC KOMITIBIOTEPBI IIPOCTO TBOPAT UYAECA.
BosmoxxHO, ceropns apudmMoMeTp roguT-
Cs1 TOJIBKO IS IOJICYETA JOMAITHUX PAC-
XOZIOB, KOI/Id OTKIIOUAIOT JICKTPUYECTBO.
Ho, 1eprka B pyKax KPOILICYHBINA aprMO-
MeTp XepuITapKa, JOCTABIIUICA MHE OT
[IEPBOIO  MPEHONABATEIA  ACTPOHOMUM,
S OHIYIIAIO, YTO MAaIIMHKA, ICPEKUBILIASL
CBOETO IIEPBOI'O B/IA/IEIIbLIA, HABCPHAKA I1C-
PEXUBET U BTOPOTO. Kak HalMCaHO B UHCT-
PYKIIMU K apU(PMOMETPY, «HE3AMEHHUMBIH
Curta BCIO KU3HDb OyIET Y BAC I10]] PYKOH.

Bbl MOXKETE NNOHOCTBIO IOBEPATH €TI0 TOY-
HOCTU. Curld — TO IUIOA O POMHOI'O OITbITA
B OOJIACTU CYCTHBIX MAIIKH. OH U3TOTAB/IH-
BACTCA [IEPBOKIACCHBIMU CIIELIUATTMCTAMU
I10 TOYHOHN MEXAHHMKE U3 BbBICOKOKAYECTBEH-
HBIX MCTAJUIOB. B €ro KOHCTPYKIIMH HET
HUKAKUX HCKYCCTBCHHBIX MAaTCPHUAIOB>.
(He mory nipezicraBuTh cede (ppasel «B Ba-
ICH KOMUU EXcel He NCIIOJIb3YIOTC UCKYC-
CTBCHHBIC MATCPUAJIBI> WJIN <«Balll MUKPO-
HpoLeccop Pentivrn 6yIeT CIYKUTb BAM BCIO
JKHU3Hb», XOT 064 YTBEPIKICHNA BEPHDL)

51 He CYNTAIO, YTO BIAJEIO BEIIBIO, E€CIN
HE IIOHUMAIO €€ CyTb. HO 51 HE MOT'Yy HOHATD
€¢, II0OKA HE YBLDKY, KAK OHa paboraet. [Toa-
TOMY 1 BOOPYKWICA JIYIIOH, ITMHLETOM
1 YACOBBIMH OTBEPTKAMH, PA3BUHTHII Ga-
paGaH U U3BJICK OKOIO GO0 sieTaneit — 1e-
CTEPEHKH, BAJIMKU, COOAYKHL...

A BOT 1 8 yCTaHOBOYHBIX BAJIMKOB C IIPO-
TOYCHHBIMH B HUX CITUPAJIbHBIMN KAHABKA-
Mu. OHM ObUIU CIIPOEKTUPOBAHBI O3 COT-
PYOHHKOB, 6€3 IOMOILIHUKOB U JaKe 6€3
YEPTEKHBIX HHCTPYMEHTOB. [lepeio MHOM
OCTPOYMHBIN 6apadaH, BIIEPBbIEC HAPHCO-
BaHHbIN KapaHaanioM B HCBBIHOCHUMO TSKC-
JIBIX YCJIOBHSIX. S1 KACAIOCh JIETKUX CILTABOB
1 OYKBJILHO OIIYIIAIO TEXHUYECKOE U351~
LIECTBO, IEPEKUBLIEE IIOJIBEKA IIPOIPECCa
BBIYHIC/TUTEIBbHOM TEXHHUKU. MOKHO JIU J1O-
BEPATb TOYHOCTH Cutrta? HecCOMHEHHO!

Cob6pas cBoit apudmomerp 50-neTHen
IABHOCTY, g Je/mo 355 Ha 113. boapmmm
HAJIBLIEM IIEPEMELIAI0  YCTAHOBOYHBIC
JIBVDKKU 1O BAJIMKAM CO CITUPAJIbBHBIMU Ka-
HABKAMM, 32TEM IIDOBOPAYHBAIO PYUKY, 4TO-
OBl BBECTH IIEPBOE YUCIIO. IIOTOM BBOXKY
BTOPOE YUCJIO, IPUTIOTHHUMAIO PYYKY M CHO-
B2 [IPOBOPAYNBAIO €€. CYETHBIC KOJIECUKU
IpUOOPA B3AUMOJICHCTBYIOT C 3yOLIAMU 10~
ITOJTHEHUI /IO ZICBATOK Ha 6apadane. Crab-
HBbIC BAJIMKU [ICPEAAIOT JBIDKCHHE YEPES YT-
JIOBYIO 3y6UaTyIo Nepeiady Ha PErucTp pe-
3ynsrata. Koraa s Kpydy pydKy, OpraHel
VIIPpABJICHHA, JIOTUYCCKHC SJICMCHTDBI
1 LA(PPBI BPALAIOTCSI BOKPYT KOJICHYATOIO
BaIMUKA. Yepes 1Ba JecATKa OG0POTOB B Ma-
JIEHBKHX OKOIIIKAX BEICKAKHBACT PE3Y/IBTAT.

Iepeno MHOM NPUOIIMKEHHOE 3HAYCHUE
YUCIA P, HO JICJIO HE TOJIBKO B 9TOM. Y MCHA
B PYKAX IIPSIMO IIOTOMOK ITIEPBBIX CYCTHBIX
MAIMH, BCPITHA MCXAHWUYCCKOI'O MACTCP-
CTBA U NAMATHUK U300PETATENIO, BLICTOSIB-
meMy rnepes Mo pammsma. M
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NEMOTPAMHYECKAR PEBONHILINS

o DYNUULLE seraseecrs

Cepren Kanuuya

PQ3BUTME HOCEAEHMST HAOLWLEW MAQHETHI CAeApAYeT PACCMATPKMBATb
KAK 3BOAKOLMIO COMOOpFOHVIBYI-OLLI,eVIC?I CUNCTEMDbI, NCXOAS N3

NAEN CUHEPTETUKN,

Maremarnyeckoe
MOAEeAnpoBaHUe

Tomac Mansryc, 9TOOBI O6BACHUTD OTPa-
HUYEHUE POCTA HaceneHus, eme 200 et
TOMY Ha3a7, IIEPBbIM OOPATHIICA K MaTe-
MATHUYECKOMY MOJEIMPOBAHUIO. B ero
MOJEJIU KCIIOHEHLIMATIbHBIN POCT Hace-
JIEHUsA, KOTOPOE yABAUBACTCA 32 OIIPEC-
JIEHHOE BPEMs, OTPAHUYMBACTCS JIMHEH -
HO PACTyIIHMM IIPOU3BOJACTBOM IIMIIH,
T.€. OH OIIPEIE/ACTCA UCYEPIIAHUEM Pe-
CypCOB U I'OJIOIOM. OTH UJIEU HA MHOI'ME
roAbl 3aBJaACINU YMAMH W ITOJYYUIN
CBOC pa3BUTHE yKe B XX BEKE, B INI06AJIb-
HBIX MOJIe/IIX PUMCKOTO KIi1y6a, CO3/1aH-
HBIX IIPH ITOMOIIX MOIIHBIX OBM 1 06-
MUPHBIX 643 JaHHBIX. [IpoBeeHHbIC
HUCCIICIOBAHUA TIPUBCIN K ITOHUMAHUIO
3HAYMMOCTU IVIOOIBHBIX IIPOHBIIEM, HO
BBIBOJBI INpoeckTra <«IIpengensl pocrta»
O HEMHUHYEMOM PECYPCHOM KpU3HCE
OKa34JIUCh HEBEPHBIMU. Kak 3ameTui
AMCEPHKAHCKUIT 9KOHOMUCT, 1aypeaTt Ho-
oeneBckoi npemun lepbepr CalMOH:
«COpOK JIeT OIbITa MOJEJIMPOBAHUA
CJIO’KHBIX CUCTEM Ha DBM, KOTOpPBIE C Ka-
JKIBIM T'OJIOM CTAHOBWJINCH MOIHEE
U 6bICTPEE, MOKA3AIN, YTO I'pydas cuia
HE BEJET HAC IO LITAPCKOH TPOIIE K IIOHU-
MAHHIO TAKHUX CHUCTEM... YTOOBI IPEOJO-
JIETb «[IPOKIATHE CIOKHOCTH», MOJCJIN-

POBaHUE JIOJLDKHO OOPATHUTBCS K CBOHUM
HUCXOAHBIM ITPUHIIHUITAM>,

Macrrra6b ke CaMOH 3a4a9H, UMCIOIICH
dyHIAMEHTAIBPHBI CMBICT JIS HAayK
O Y€JIOBEKE U OOIECTBE U NTPAKTUYECKOE
3HAYCHMC VI ITOJUTUKH U 9KOHOMMKH,
34CTABJIIET UCKATDh HOBBIC ITyTU UCCIIEI0-
BAHMS 9TOU BOXKHEHNIIEH ITPOOIEMBL Pas-
BUTHUE HACCJICHHUS HAIICH IUIAHETBI CJIe-
JIYyET PacCMATPUBATH KAK 3BOIOIMIO
CaAaMOOPTAHUBYIONIEUCA CUCTEMBI, UCXO-
Ji1 U3 UJICH CHHEPIreTHKN. IMEHHO METO-
JIbI HAYKH O CJIO’KHBIX CUCTEMAX IIPELOC-
TABJAIOT TAKYIO BO3MOKHOCTb U MOIYT
BBCCTHU HOBBIC TOHATHUA B TPATULHNOH-
HbIC I'YMaHUTAPHbIE OOIACTU. [IJIs1 3TOro
B IIEPBYIO OYEpEIb HAAO OIPEAC/IUTDH
34KOH pOCTa MW IIPUPOAY AEMOIpa-
puueckoro rnepexoja, KOTOPBIF BEJET
K OI'PAaHHUYEHUIO B3PBIBHOI'O POCTA U CTA-
OWIN3ANUH HACEJICHUS 3eM/IU, YTO
U CTAJIO HAUOO0JI€E XaPAKTEPHOM 4epTOU
COBPEMEHHOI'O 3TAIld MHPOBOI'O JIEMO-
rpapruyuecKkoro nporecca.

Mup KAk rAo6aAbHOS cUcTemMa

COBpEMEHHOE DPA3BUTHUE HEBO3MOKHO
HIOHATB, HE PACCMOTPEB BCIO HCTOPHIO Ye-
JIOBEUECTBA, HAYNHASA C CAMBIX IIEPBBIX
IIATOB €TO 3APOXK/JCHHSA M 3BOJIIOITUML
KiroueBbIM C/IelyeT CYUTATh MCCIEI0BA-

HHEC 3BOJIOLIMH CHCTEMbI 4YE€JIOBCYEC-
CTBA MU TEX B3AUMOJEUCTBUH, KOTOPbIC
YIPAaBJIAIOT POCTOM. VIMEHHO B3au-
MOCBSI3AHHOCTb U B3aUMO3aBUCHUMOCTb
B COBPEMEHHOM MUPE, OOYCIOBICHHAS
TPAHCIIOPTHBIMHA U TOPI'OBBIMH CBA3AMU,
MUTPALMOHHBIMUA M MH(POPMALIMOHHDI-
MU IIOTOKAMHU, OObCAUHAIOT BCEX JIIOACH B
€JMHOE LIEJIOE U TIO3BOJIAIOT PACCMATPH-
BATb MHUP KaK IVIOOAIBbHYIO cucremy. Of-
HAKO B KAKOI MEPE TAKOMH MOIXO], CIIpa-
BEUIUB JUIA TIpouuIoro? Ms-za cxarus
HUCTOPUYECKOI'O BPEMEHH, IIPOLUIOE OKa-
3BIBACTCS IOPA3/I0 OJIVDKE K HAM, YEM 3TO
KKETCA C IEPBOIO B3IIAAA. B pamkax
NPEUIOKEHHON MOJEIN MOKHO C(HOPMY-
JINPOBATh KPUTEPUH CUCTEMHOCTU POCTA,
U KaK B CAMOM JAJICKOM IPOLUIOM, KOI[d
JIOJCH OBbUIO MaJIO, 4 MUP B 3HAYHUTCIIb-
HOW CTEINEHU ObUI Pa3/Ie/ICH, HACEICHNE
OTZAEIbHBIX PETMOHOB U CTPAaH MEUICHHO,
HO BEPHO B3aUMOJAECUCTBOBAIO. OIHAKO
B OTHOIIECHUH HACEJICHUS 3EMIU KakK
3AMKHYTOIM CUCTEMbL, HE CICAYET YIUThI-
BATb MUT'PALIMIO, [IOCKOJIBKY B MacCIITa0€e
IUIAHETBl SMUIPHUPOBATH ITOKA HEKyA.
CyIIeCTBEHHO U TO, YTO OGUOJIOIMYECKHA
BCC IIOAW TIPUHAJICKAT OAHOMY BHUIY
Homo sapiens: y HaC OAMHAKOBOE YHUCIIO
XPOMOCOM — 46, OTIIMYHOE OT BCEX JIPYTHUX
IIPUMATOB, 4 BCE PACHI CIIOCOOHBI K CMEIIIC-
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HUIO M COIMAIIBHOMY OOMEHY. MecTtom
OOWTAHYSA HAIICH ITOIY/IALIMN CJIY>KAT IIPa-
KTUYECKU BCE IIPUTOJHBIC UL 3TOIO y4da-
¢tk 3emyi. OIHAKO IIO CBOCHU YMC-
JICHHOCTH MBI IIPEBBIIIACM KOJIMYCCTBO
CPaBHUMBIX C HAMM IO Pa3MepaM U CIIO-
CO6Y TIUTAHYA JKHUBBIX CYHICCTB HAIIATH
MOPSAKOB — B CTO ThICAY pas! Tosnbko
JIOMANTHUC KUBOTHBIC, JKHUBYIIHUC PATOM
CYEJIOBEKOM, HE OIPAHUYEHBI B YMCJICH-
HOCTHU B OTJIMYUE OT MX JUKUX POACTBEH-
HUKOB, KOKIbI BUJI KOTOPBIX 3aHUMACT
CBOIO 39KOJIOTUYECKYIO HUINY. ECTb BCe
OCHOBAHUsA YTBEPKIATD, UYTO HA IPOTSDKE-
HHUN HOCJIQL[HGIZ COTHHM TBICAY JICT YCJIOBCK
OMOJIOrMYECKU MaIO U3MeHWIcsa. Ho Ha
OIIPEIC/ICHHOM 3TAIl€ B PE3Y/IBrare He-
OJIMTUYECKOH PEBOMIOLMH YEIOBEYECTBO
OTAEIWIOCh OT OCTAJIBHOI Ouocdepsl 1
CO3[AJI0 CBOIO OKPYZKAIOIIYIO CPEAY.
OCHOBHOE Pa3BUTHE U CAMOOPTaHU3A-
A HaIen TOIY/IATUN  [TPOUCXOIUIN
B COLIMAIIBHOM  cpepe. DTO CTAIO BO3-
MOJKHBIM GJIArofiaps. BbICOKOPA3BUTOMY
MO3I'y U CO3HAHUIO — TOMY, YTO OT/IMYAET
HAC OT JKMBOTHBIX. Temepp, Korzga jes-
TEJILHOCTD YEJIOBEKA IPHUOOPEa IJIaHe-
TAPHBIN MacCIITab, CO BCEU OCTPOTOI
BCTAJI BOIIPOC O HAIIEM B3aUMOACHCTBUMN
C OKpyxXamwlien npupojgon. Ilosromy
BAKHO IOHATb, KAKUMU (PAKTOpAMU
OIPEAECIACTCA POCT YUCIA JIOACH HaA )

N, mnH.
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Puc. 1. Haceaenue mumpa ot 2000 a0 PX. oo 3000 r. Mpeaen pocta N, = 10-12 MAPA.
1 — HaceAeHne mupa ¢ 2000 . A0 P.X. cornacHO brpabeHy; 2 — rmnep6oAnNYEeCKnm
POCT N PEXUM C OBOCTPEHNEM, XOPAKTEPUIYIOLLMA AEMOTPAPUYECKUIN B3PbIB;

3 — AeMorpadmyeckmnin nepexop; 4 — CTABUAU3ALUSI HOCEAEHUS]; 5 — APEBHUN MUP;

6 - CpepHue Beka; 7 — Hoast n 8 — Hoeewnwas ncropwust. = yyma 1348 ropaq.

o - 2000r 3— OWMBKA. Ha MOAyAOTApUOMUYECKOM CETKE SKCMOHEHLMOAABHbIN POCT
1300POKAETCS MPSFMOM, KOTOPAS HAKAK HE MOXET ONMMUCATb PA3BUTUE YEAOBEYECTBA
30 CKOABbKO-HMOYAb 3HAYUTEABHBIN MEPUOA BPEMEHW. Ha rpadumke pocTa no mepe
NMPUBAMKEHNS K AEMOTPADUYECKOMY MEPEXOAY SICHO BUAHO CXATUE UCTOPUYE-
CKOroO BPEMEHM.
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ECAV SBOAKOLMS MPYBEAC K MOSIBAEHUIO CO3HAHWMS YSAOBEKQ, TO
Tenepb BO3HUKAC CUTYALMS], B KOTOPOWM CAMO CO3HAHUE MOYKET
CTOTb HOBbIM PAKTOPOM B DBOAIOLIMM YEAOBEKA U OBLLECTBA.

Halieu riadere. Jist 3Toro, B COOTBETCT-
BHU C METOJIAMU CUHEPI'CTUKH, B KAYCCT-
B€ IVIABHOI IIEPEMEHHOI MBI BbIGEPEM
YUCJICHHOCTb HACEJICHUS BCEU 3EMIIN.

CKOABKO HaC?

Hacenenue mupa B MOMEHT BpemeHUu T’
MOKHO XaPAaKTEPU30BATh IMOJTHBIM YMC-
oM moaer N — Beaylen NePeEMEHHON,
MNOMUYUHSAIONIEH BCE OCTAJbHbIE. ACUM-
NTOTUYCCKUI METOJ, CUHEPIETHUKU T103-
BOJIACT HA IIEPBOM 3TAIC AHAIN3A
IpeHeOpedb BCEMU OCTAIbHBIMU (DAKTO-
paMu, BIUAIOIIUMH Ha POCT. IIporecc
pocra 6yAeT paccMaTpUBATHCS YCPE-
HCHHO U HAa 3HAYUTEIBHOM HHTECPBAJIC
BPEMEHU — B OOJBIIOM YHCJIE MOKOJIE-
Hu#. Toraa NpoAoIIKUTEIBHOCTD JKU3HU
4eJIoBeKa HE Oy/IeT IBHO BXOJUTD B pac-
YET, PABHO KAK U PACNPEICICHUE JIIO/ICH
B IIPOCTPAHCTBE M IO BO3PACTy U MOJY.
I[Ipr 3TOM HCKIIOYAIOTCA 3SKCIOHEH-
[UAJIBHBI U JIOTUCTUYECCKUI POCT,
UMEIOME HEU3MEHHBIM BHYTPEHHUI
Macurrab — BpeMs yaBoeHwus. Jlemorpa-
(prueckre JJaHHbIE O3BOJIIIOT OIUCATH
poct nacenenus mupa (om. puc.l) cre-
IIEHHBIM 3aKOHOM, I71€ BpeMsi T’ BbIpaKe-
HO B rojiax ot PX.

N= i MULIMAPIOB
2025-T

Pap aBTOPOB IIpejarajl €¢ B Kade-
CTBE 3MIIMPHUYCCKOU (DPOPMYIIBI, I1O-
CKOJIBKY OHA C YZ(I/IBI/ITCJII)HOIZ TOYHO-
CTBIO XaPAKTEPUIYET POCT HACEICHUA
3emJii Ha NPOTAKCHUN MHOT'HUX ThICAY
ser. OAHAKO MBI OyJeM pacCcMaTpu-
BATb 3TO BBIPAXKCHUE KAK OINUCAHHUE
IIPOLLECCA CAMOIIOLOOHOIO PA3BUTHUS,
KAKHUM IIPEACTABIACTCS ieMorpaduyc-
CKHUH B3pBIB. UHBIMHM CJIOBAMH, JUHA-
MHK4 HeU3MeHHA. Takoi pocr, cienys
runepooaIndeCKOMY 3aKOHY, H3BECTEH
B (DM3MKE U CUHEPIETUKE KAK PEKUM
C O0OCTPEHHUEM.

PaKTOP, KOTOPBIA HE BXOAUT B (POPMY-
JIy pOCTa, — NPOAO/LDKMTEIBHOCTD PENPO-
JYKTUBHOI'O IIEPHOAA >KU3HU YEJIOBCKA.
HoO MMEHHO OH HPOSBJIAETCS HIPU IIPOXO-
JKICHUH 4epe3 JeMOIpapUueCKUn rnepe-
XOZl U OIPAHUYUBACT OOJIACTb IPUMEHE-
HUSA ACUMIITOTUYECKOU (POPMYIIBI POCTA.
V4eT 3TOro OOCTOATE/IBCTBA MO3BOJIACT
U30aBUTBCA OT PACXOJHUMOCTH POCTA IO
Mepe npudmpkeHus K 2025 1, a TaKKe OT
AHAJIOTUYHON OCOOEHHOCTU B JAJIICKOM
HPOLUIOM.

B npepnmoxeHHONM HaMH CTATUCTU-
YECKON TEOPHUHM OCHOBHOW JUHAMMU-
YECKOM XAPAKTEPUCTUKOM CUCTEMBI
CTAaHOBUTCA O6€3pa3zMepHas KOHCTAHTA
K=C /t =62000. D1OT GONBIION 114~
paMeTp ONPEIEIAeT BCE COOTHOLIECHUS
B PE3Y/BTATAX PACYCTOB U ABJIACTCA TAK-
JK€ MACIITA60M YMCICHHOCTU TI'PYIIIBL
JIOZIEH, OXBAYCHHBIX KOJUICKTHBHBIM
B3aUMOJECHCTBUEM, KOTOPBIM OIMCBHIBA-
€Tcs pOCT. YUCIAMM TAKOT'O NOPsAJKA Xa-
PAKTEPU3YETCs ONTHUMAIbHBIN MACIITAO
ropo/ia WiIK paliOHa MEraIloInCa, 4 B I10-
IY/ISILUOHHOM IT'€HETHUKE — YUCICHHOCTD
YCTOMYHBO JKUBYLIETIO BUAA. TaK, HAYA/Ib-
Has HONY/ALMA HAIIUX JUICKUX IIPE[-
KOB B 3amagHon Adpuxe ObUla OKOJIO
100 TeIC. (K~10°). C Bemumnoit K cBa-
3aH Pl ABJICHUH, B KOTOPBIX IIPOSBILA-
I0TCS KOOIIEPATUBHBIC CBOMCTBA YETIOBE-
Ka, CJI€JOBATENbHO, CKOPOCTb POCTA
B 3II0XY B3PBIBHOI'O PAa3BUTUSA MOXKHO
HPEICTABUTD B BUJIE OCHOBHOI'O YPaBHE-
HU, e t= (T -Ty)/t — Bpems, U3BMEPCH-
HOE B €JUHHIAX 3(PPEKTUBHOIO MOKO-
neHus, rae t =45r.

B aTOM HEIMHENHOM YPABHEHNU CKO-
POCTb POCTA NPUPABHUBAETCHA KOJUIEK-
TUBHOMY B3aUMOJICHCTBHUIO, KOTOPOEC
(PEHOMEHONIOTUYECKU U OCPEAHEHHO
OIHMCBIBAET BCE MPOLECCH SKOHOMUYE-

CKOM, TEXHOJIOTMYECKOH, KYJIBIYPHOM,
COLIMAJIBHOM M OUOJIOTUYECKOH ITPUPO-
abpl. MHBIMU CJIOBAMHU, CKOPOCTb POCTA
BCELICJIO 3aBUCUT OT COCTOSIHUS CHUCTE-
MBI B [[aHHbIﬁ MOMCHT U PaBHA KBaJIpa-
Ty HACEJIEHUS MUPA, KOTOPOE JAET MEPY
CETEBOI CJIOKHOCTU JeMorpaduyec-
CKOH cucreMbl. B (puszuke MHOIuUX 4ac-
THL, TAKHUM K€ OOPA30M OIIMCBIBACTCS
XOPOLIO U3BECTHOE KOJUIEKTUBHOE B3a-
UMOJEHCTBUE, KAKUM B TEOPHUHU I'a30B
ABIACTCA B3aUMOJCUCTBUE Ban-nep-
Baasnbca.

B coorBeTcTBMM C NIPUBEAEHHOM BbI-
me (pOpMY/IOI CKOPOCTb POCTA BBIPA-
JKACTCSL 4epe3 HACCICHUE MUPA B JaH-
HBII MOMEHT BpeMeHU. OJHAKO 3TO
BBIPAYKCHUE MOXKET OBITb MCTOJIKOBAHO
KaK OCPEAHCHHOE B3aUMOJCHCTBUE
CBA3AHHOE CO BCE€M HAKOIUIEHHOM [0
3TOro UH(MOPMALUHU.

MOKHO JIETKO PAaCCYUTATb HPEIET,
KKOTOPOMY B 0603pHUMOM OyJyIIleM
OCJIE JEeMOrpaUUECcKOro Mnepexona
CTPEMHUTCA YHCJIECHHOCTb 4YEJIOBEYC-
crBa N, = 2N, =K =12 MIIPJ. U BBIPA-
3UTDb UEPE3 BpEMs t 1 HACEJICHUE MUPA
miapa. B T; = 20001, Havano pocra
T,=T,-tVpN,/2 = 4,5 WIH. €T TOMY
Hazaj,. Ecu ske IPOMHTETrPUPOBATD BECH
polLecc pocra oT 7, 4O HAIIETO BpeMe-
HU T], TO MOKHO OLICHHTD ITOTHOEC YHUCIIO
JIIOJICH, KOTVIA-TUOO0 KUBITHUX HA 3eMJIC
upastoe Py, = 225K’ 1In K = 100 Mapy,
4yes1oBeK. O60CHOBAHUE U BBIBOJ BCEX PAC-
YETOB JaHbl B MOHOIpaduu apropa «O6-
1151 TEOPUS POCTA HACEJICHUS 3CMIIU».

Hcrnonb30BaHHBIA B MOJIC/IM MaTEMa-
THYECKUH aAIIIapaT YPE3BbIYANHO IIPOCT
U BIOJHE ObLI OBl JIOCTYIIEH CAMOMY
Maisrycy, KOTOPBIH, XOTs U COOMUPATIC
CTATb CBAIICHHUKOM, Ha COCTS3AHUAX T10
MareMaTuke B KeMOPUPKCKOM YHUBEP-
cuTeTe 3aHs1 9-¢ MecTo. OTHAKO IIPpUMeE-
HCHHMC MOJICIIA K OIMMCAHHIO PA3ZBUTUA
0ob11IeCTBA TPEOYET MEPECMOTPaA YKOpE-
HUBIIUXCA B JIeMOTrpauu TPaguIUi
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M 1IOAXO/10B. [ToHnMaHue Teopun Tpeoy-
€T U3BECTHBIX YCHIMH CO CTOPOHBL TEX,
KTO MJIO 3HAKOM C OOIIMMH METOJIAMH,
pa3padOTAaHHBIMU B TCOPETUYECKON (PH-
3UKE, W MNPCAJIOKCHHBIM IIOAXOIO0M,
KOTOPBIF KOMY-TO MOXKET ITOKA32TbCS
OTBJICYEHHBIM U (POPMAJIBHBIM. DTO
CBSI3AHO C HEOOXOAMMOCTBIO OTKa3a
OT PEAYKIIMOHM3MA — CTPEMJICHUA BCE
MPEACTABIATh KAK PE3YNbraT ACHCTBUAL
3JIEMEHTAPHBIX (PAKTOPOB U IPSIMBIX
NPUYMHHO-CIEICTBEHHBIX CBA3en. [Tapa-
JIOKCAJIbHO, HO B 9TOM CJIy4d€ OKA3bIBAECT-
Csl, YTO POCT ACUMITOTUYCCKU 3aBUCHT
HE OT POXKIAEMOCTH, 4 OT PA3HULIBI MEX-
JIy POXKIAEMOCTBIO U CMEPTHOCTBIO, YTO
HEINIOCPEJCTBEHHO CBA3aHO C COLU-
AJIbHO-9KOHOMHWYCCKUMU  YCIIOBHUAMU.
VIMEHHO B3aUMO3aBUCUMOCTD, HCJIMHCH-
HOCTb CHJIbHO CBA3dHHBIX MCXAHH3MOB
34CTAB/IICT UCKATh CUCTEMHBIE (MHTEIPA-
TI/IBHI)IC) TIPUHIAIIBI JUIA OIMHUCAHUA T10-
BEJCHUA CJIOKHOM CUCTEMBL B TCUCHUE
JUINTEIbHBIX IMPOMEKYTKOB BPEMEHH
M HA BCEM IIPOCTPAHCTBE 3€MHOT'O IIAPa.

D heKTUBHOE B3aUMO/ICHUCTBHE, OIIpE-
JIETIAIONIEE POCT, PEAIM3YETCs BO BCEM Ha-
CeJIEHMU 3EMJIM U 3d 3HAYUTE/ILHBIN I1PO-
MEKYTOK BpeMeHU. [10aTOMy CyMMapHbIi
HEJIMHEHHBIN 34KOH POCTa HE OOpaTUM
U HC AJUTUBCH, CTO HCJIb3A IMPHUMCHATH
K OTZAEIbHOM CTPAHE WU PETHOHY, 4 TOJIb-
KO KO BCEMY B3aUMOCBSI3aHHOMY HACEJIe-
HHUIO Hamey IwraHeTel. HO IMOGaIbHBIN
33aKOH POCT4 BIMUACT Ha JeMorpaduye-
CKHH IPOLIECC B KAKAOH CTPAHE.

FAO6aAbHbIE CBA3K

B 0CcHOBE KOJJIEKTUBHOI'O B3AMMOJEHUCT-
BUS JICKAT IIEPeiadd U YMHOMKEHUE 0600~
LIEHHON MH(MOPMALIMH, YTO CBA3AHO C JIe-
STEJIBHOCTBIO MO3I'd 1 PA3yMOM YEJIOBCKA.
Pacripocrpanenue u nnepejayda ImyTeMm He-
06PATUMON LEITHOM peakuuu HH(PpOpMa-
WU (TEXHOIOIUH, KyJIBIYPHBIX U PEJIUTU-
O3HBIX OOBIYAEB, HAYYHbIX 3HAHUN U T.1.)
Ka4ECTBEHHO OTIHUYACT KAK OTAEIBHOIO
WHAUBUYYMa TaK U BCE YEIOBEYECCTBO
B €O PA3BUTHH.

V¥ yenoBeka Joaroe JeTcTso. [Iponecc
OBJI4[ICHUS PEYBIO, BOCIIUTAHUE, OOYYCHUE
1 00pa3oBaHUE pacTiarusaeTcs Ha 20, a To
u Ha 30 sieT. DTH rofibl uIyT Ha POPMHUPO-
BAHHE yM4, TUYHOCTU M CO3HAHM, HO JIe-

N = Npy, mnH . - N, mnpa
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Puc. 3. Poct HaceaeHust mmpa ¢ 1750 no 2200 1.

1 —nporHos IASA, 2 — MoaeAb, 3 — B3PbIBHOWM yXOA HO BECKOHEYHOCTb , 4 — PA3HULA
MEXAY HAOCEAEHMEM MUPA 1 PACHETOM MO MOAEAN, YBEAMYEHHAS B 5 pa3. YeTKO BUA-
Hbl NOTEPW HACEAEeHMs NP MNPOBbLIX BOMHOX © — 1995 1.
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Puc. 4. Aemorpaduyeckmin nepexoa ¢ 1750 — 2100 rr.
MPYPOCT HOCEAEHUSI MUPA, OCPEAHEHHbIN 30 AEKAABI. 1 — PA3BUTBIE CTPOHbI,

2 — PA3BMBAIOLMECS CTPOHbI.

TOPOXKIECHHE 3HAYUTEIBHO OTK/IA/IbIBACT-
¢s1. TAaKOB, CBOMICTBEHHBIM TOJIBKO JIIOZSIM,
CIOCOO PA3BUTHS, BEAYIIUIA K OPIaHU3A-
ITUY M CAMOOPTAHU3AIIU OOIIECTBA.
MexaHN3M KyJIBTYPHOT'O HAC/ICJOBAHUA
KAa4E€CTBEHHO OTJIMYACT COLIUAJIIbBHOE Ha-
CJICJOBAHNE y YETIOBEKA OT TEHETUYECCKOTO
Y BCEIO OCTAJIBHOT'O >KMBOTHOI'O MHPA.
Ecnu 6uonoruyeckas apostonyst no Jap-
BUHY IPOUCXO/IAT 6€3 HACIEJOBAHUS ITPU-

OOPETECHHBIX IPHU3HAKOB, TO COLIUAJIbHAS
3BOJIIOLIUA CKOPee cienyeT naee Jlamapka
00 ux nepegade. IMEHHO TaK KOJUIEKTUB-
HbBIH OIIBIT, IPONOPLIMOHAILHBIN MH(OP-
MAITMOHHOMY B32.I/IMOZ(€I71CTBI/I}O BCEX JIIO-
JIEN, IIEPEAACTCA CIEAYIOIIEMY ITOKOJIEHUIO
U PACIPOCTPAHAETCS BUIMPb, CHHXPOHU-
3UPYys PA3BUTHE YEJIOBEYECTBA HA HAIIECH
wiaHere. OSUIHOCTD ITI00ATbHOIO UCTO-
PHYECKOrO MPOLIECCa HEOJHOKPATHO p
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Pa3BuTMe YenoBe4yecTBa
B NlorapndmMmyeckom Maclutabe

BroxalMepuon, [ata Yucno KynbTypHbIN | AT per WNcTopwus, kynbTypa,
fonpl | niogew nepviog TeXHOmMorns
Mepexop k npegeny 11x10°
2150 |10 x 10¢ | Crabunusauns V3MeHeH1e BO3PacTHOro
HaceneHus
C Semnm . pacnpegpenexus
2050 | 9 x 10° Fnobanusaums
r 2000 | 6% 10° MwupoBoit 45 YpbaHuzaums
! nemorpaduy.
1 nepexog, 45 KomnbloTepbl
1955 | 3 X 10° AnepHas sHeprua
Hoer MupoBble BOWHbI
10 1840 | 1 10° osevtian 125 OneKTpU4ecTTBO
MpombilneHHas peBosioums
° 1500 Hosas vcropua | 340 KHunrone4atb
[eorpaduyeckme oTKpbITUA
8 500 15, CpeaHie seka 1000 MapeHne Puma, Myxammepq,
- - Xpuctoc, OceBoe Bpems
7 10° Rpestinia 2500 Ipedeckas LMBUAM3aLNS
2000443 M1p WHauns, Kutan, byapna, Kodyumit
B Mexgaypeybe, Ervner
6 Heonut 7000 MCbMEHHOCTb, ropofa
9000 OAOMaLLHVBAHME, CeN. XO03.
107 Kepamuka, 6poH3a
> 29000 Mesonmt 20000 MwuikponuTbl
3aceneHve AMepukm
4 80000 Mycree 51000 A3bIKY, WaMaHn3M
A . Homo sapiens
3 0.22mmH1 10° wene 1,4X10 Peub, OroHb
LWens 3 8%10° 3aceneHve EBponbl 1 A3
2 0,60MnH, /8X1 Pybuna
- [ane4Has KynbTypa, HYonnep
Vol ewm| 10 Onaysant11,0x10° Homo habilis
OTAeneHne roMMHMLOB
A 7, 4, 4w | (1) AHTponoreHes |2,8x10° OT FOMUHOMIOB

MOAYEPKUBAIN BBIIAIONINCCA UCTOPUKH,
Takue Kak PepHan bpogens, Kapn fcriepc,
Hwukomnart Konpag,

B Teuenme KameHHOrO BEKa 4enoBeye-
CTBO PACCEAIOCEH 1O BCEMY 3¢MHOMY 111d-
Py, IpAYEM BO BPEMS IUICHCTOLIEHA ITPONC-
XOAWJIO JIO MATU OJEACHECHUI, 4 YDOBCHb
MHPOBOI'O OKE€AHA U3MCHAICS HA COTHIO
MeTpPOB. [Ipr 3TOM IEpEKParBaA/IACh U I'€O-
rpacdust 3emiy, COCJUHSINCh U BHOBb
PAa3bEAUHAINCH MATEPUKU 1 OCTPOBA. He-
JIOBEK, TOHUMBII KATAKITU3MAMM, OCBANBAJI
BCE HOBBIE ¥ HOBBIC 3€MJIH, 4 €I'O YHUCJICH-
HOCTb POC/IA CHAYAId MEJUIEHHO, 3ATEM CO
BCE BO3PACTAIOIIECH CKOPOCTBIO. M3 KOH-
LEMIIUH MOJICJIN CJIEAYET, YTO B TEX CITy4da-
SIX, KOTZJA TTOIYJIALIUA OKA3bIBAJIACh HAJJOM-
I'O OTOPBAaHA OT OCHOBHOI MACCHI YEJIOBE-
YEeCTBA, €€ PA3BUTHE 3aMEIAIOCh. TakoBa
cyap6a 3a11aIHOTrO MOTYIIAPUSE, U30TTUPO-
BaHHOTrO 40 TBIC. JIeT TOMY Ha33J, ChucreMa-
THUYECKUI POCT IPOUCXOAWI HAa EBpasuii-
CKOM IIPOCTPAHCTBE, IO KOTOPOMY KOYe-
BAJIN IIJIEMCHA Y MUT'PHUPOBAIN HAPO/IHL,

(POPMUPOBAIUCH STHOCHL U A3BIKK. Cy11e-
CTBEHHYIO POJIb UT'PAJIU TOPI'OBbIE CBA3U,
Y HauOOJIbIIIEE 3HAUCHNE UMen Bennkuit
LIEJIKOBBIN ITyTh, CETh KAPABAHHBIX MaPIII-
pyToB, coeauuaBmnX Kurai u Esporry,
aTaxke Muauro. [To aToMy 1yTH, HaYrHAA
C AHTUYHOCTH, IIEJT HWHTEHCHUBHBIN MEXK-
KOHTHHEHTAIbHBIA OOMEH, PACIIPOCTPa-
HAJIMCH TCXHOJIOTHU U KYJIBTYPA. Ha Bcem
IPOCTPAHCTBE OMKYMEHDI CYyIIECTBECHHDI-
MH WH/JIUKATOPAMH B3aUMOJCUCTBUN
U MUTPALIAN CIyKUT OOLIHOCTD SA3BIKOB
mupa. Ha m1o6anpHble CBA3H YKA3BIBACT
HOABJIEHHE CTO THICSAY JIET TOMY HA3a/] 111d-
MaHM3Ma M €I'0 PACIIPOCTPAHEHHUE, A C «OCE-
BOT'O BPEMECHMW» — MUPOBBIX PEJIMTUN.

Aemorpapunyeckmni nepexoa

JaHHbIe O HACEJICHUH MUPA BO BCEM IMAlId-
30HE BPEMEH C JOCTATOYHOI JOCTOBEPHO-
CTBIO YKIAJBIBAIOTCS B IPEIOKEHHYIO MO-
JICJIb, HCCMOTPA HA TO, YTO YCM JAJTBITIC MbI
YXOOHWM B ITPOIIOE, TCM MCHEC TOYHBIMU
JIAaHHBIMH MBI pacrioyaracM. OTMETHM, 9TO

BPEMS UCTOPUUECKHUX SIOX IIPOLIOrO HAM
M3BECTHO IOPA3l0 TOYHEE, YEM YHCICH-
HOCTb HACEJICHUS MUPA, AL KOTOPOIO
OIIPE/EJIEH JIMIIb HOPAAOK BEJIMYMH (CM.
maonuyy).

HHTepec NpeCTaB/AIOT PACYEThl HACE-
JIEHUs B 6y/IyIIEeM, IIPH KOTOPbIX PE3y/IBId-
Tbl MOJCITUPOBAHHA MOXHO CPABHUTDH
¢ ganapiMu OOH 1 MeXXyHapOJHOrO MH-
CTUTYTA IPUKIAJHOIO CUCTEMHOI'O aHAJIH-
3a (/IASA). TIpornos OOH ocHOBaH Ha
060611IEHHUH PsiJIa BO3MOKHBIX [TOKA3aTE-
JIEH POXKAAEMOCTH M1 CMEPTHOCTH 110 [ICBsI-
TH PETMOHAM MHPaA U JOBEJEH 10 2150 1.
TTo onrrumanbHOMY crieHapuio OOH, Hace-
JIeH1E 3EMJIM K 3TOMY CPOKY BBIFZICT Ha I10-
crostHHbIH npezen 11 600 mitH. CornacHo
noxnany IonynsanuonHoro orgena OOH
322003 1, K 2300 1. HaceJIEHUE TIJIAHEThI CO-
CTaBUT B CpeAHEM 9 MiIp/. Pe3ynsraTsl pac-
YETOB IEMOIPA(OB M MATEMATUYCCKAS MO-
JICJIb IIPUBOJAT K BBIBOZY O TOM, YTO ITOCJIC
epexo/ia HaceJIeHue 3eMIU CTAOMIN3HU-
pyercs Ha ypoBHE 10—11 MIIpJL. 9ETOBEK.

IIpOaOIKATETBHOCTD ITEPEX0/1a, IPH KO-
TOPOM HACEJIEHUE 3EMIIN YTPOUTCS, 3aHH-
maeT Bcero 2t=90 sieT, O/JHaKO 34 ITO BPEM],
cocrasspaonee 1/50 000 Bceit ucTopyu Jye-
JIOBEYECTBA, [IPOU3OMIET KOPEHHOE U3ME-
HEHHE XapaKTepa ero pa3BuTus. Tem He me-
HEE, HECMOTPs HAa KPATKOCTB IIEPEXO/1A, 3TO
BpeMs nepexuseT 1/10 Beex Moe, XKUB-
IIHUX KOr7/1a-1u60 Ha 3emyie. OCTpoTa I710-
OaJILHOI'O IEPEXO/IA B IIOJIHOM MEPE 3aBH-
CUT OT CUHXPOHU3ALIH IIPOLICCCOB PA3BH-
B3aUMO/JICUCTBUSA,  KOTOPOE
OCYLIECCTB/IACTCA B MUPOBOH IeMOrpadrde-
CKOH CHCTEME. DTO CIIYKHUT HEOCIIOPUMBIM

THUA "

MIPUMEPOM ITIOOAIM3ALIUH, KAK IIPOLIECCA,
OXBATBIBAIOIIETO BCE HACEICHUE HAaIICH
TIaHeThL OJJHAKO MOJIE/Tb YKA3bIBACT HA TO,
YTO YEJIOBEYECTBO BCEITIA, C CAMOIO HAYAJIA,
POCJIO ¥ Pa3BUBAJIOCH KAK ITIOOATIbHAA CHC-
TEMA, IJIE B €MHOM UH(POPMAIIMOHHOM
MPOCTPAHCTBE PEATNU3YETCA OBIIEE IO CBO-
el npupozae 3PPEKTUBHOE B3aUMOICHCT-
BHC.

«Pacnanach CBsI3b BDEMEH...»

B nacrosmee BpeMs UMEHHO yIaPHOCTb,
OBOCTPEHHOCTh Tepexoja (Korjaa €ero
XapaKTepHOE BpeMsl — 45 JIeT — OKa3bl-
BA€TCA MEHbBIIC CPEIHEH IPOJOLKU-
TEJIBbHOCTHU XKMU3HU — 70 JeT) NPpUBOJUT
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ECAM 1-2 MAH. AET TOMY HO30A B MPOLIECCE SBOAIOLIMN XKM3HN HO
3eMAE MOSIBUACS HEAOBEK PA3YMHbIN, TO TEMNEPL Mbl MPUBAN3NANCH
K MPEAEAY PECYPCOB €r0 PA3YMA, HO HE PEeCYPCOB ero
MATEPUAABHOTO ObITUSI.

K HAPYHIEHUIO POCT4, BEIPA6OTAHHOTO 34
TBICAYCJICTHA HAIEH UCTOPUU. CEroiHsA
IIPHUHATO TOBOPUTD O TOM, YTO CBS3b BPE-
MEH HAPYLIEHA. DTO CBA3AHO C HEPABHO-
BECHOCTBIO POCT4, BEAYIIEN K HEYCTPO-
CHHOCTU JKU3HH U XAPAKTEPHBIM [JIS
HAaIIlero BpeMeHu crpeccam. C 3TUM IPo-
LIECCOM CBA3aH KPU3UC U PACIIal OOIIECT-
BCHHOI'O CO3HAHUsA, HAYMHAA C yIIPABJIC-
HUS UMIICPUAMHA U CTPAHAMU U 3aKAHYH-
Bas YPOBHEM CO3HAHUA OTHEIbHOU
JIMYHOCTH U ceMbU. C paCIIa/IoOM yIIPaBJIC-
HHA OOIIECTBOM CBAI3aH POCT OPIaHU30-
BAHHOM IIPECTYIIHOCTU M KOPPYILIUSL.
BO3MOXHO, 4TO pacIpoCTpaHeHue Tep-
pOopU3Ma TAKXKE CTAJIO CJIEACTBUEM HAPY-
LIEeHUA VIOO6AIBHOIO paBHOBecus. Hey-
CTPOEHHOCTD U OTCYTCTBHE BPEMEHU Ha
YKOPEHEHUE TOI'O, YTO 3aAKPEIUIACTCS
B O6JIACTU KyJIBIYPBI TPAJULIUECH, HECOM-
HEHHO, OTPAXKAIOTCA B PACIIA/IE MOPAJIH,
B UCKYCCTBE M MICOJIOTUAX HAIICH STIOXH.
Taxk, B IOMCKAX HOBBIX HUJCH, KOIJa HET
BPEMEHU HA MX (POPMUPOBAHUE U PAC-
MPOCTPAHECHUE, MHOILA IMPOUCXOAUT
M OTKAT K HEKOrAa (PyHAaMEHTAIbHBIM
HUesAM IIPOLIOTO. B TO ke BpeMs, HOBbIE
CTPYKTYPBI, TAKHE KaK EBpOIeickui co-
103, THK mw1m HenpaBUTEIbCTBEHHBIE OP-
raHU3ALMH, UITYT HOBBIC ITyTH CAMOOPIa-
HU3AUU 001eCTBA. [TOABIAIOTCS MO -
HBIC IVIOOGAIbHBIE HMH(MOPMALIMOHHBIE
CHUCTEMBI, TAKUE KaK IHTEPHET, KOTOPbIE
MaTEPUATUIYIOT KOJUICKTHBHOE CO3HA-
HUE Ye10BeueCTBA. CKIAAbIBACTCH MEKIY-
Hapoanas cucrema CMH 1 06pa3oBaHUAL.
Hayka >xe Bcerga passuBaach B €JUHOM
MHPE 3HAHUM.

Ecim pasyM 1 CO3HaHME IIPUBEH K UC-
KJIIOYUTEILHOMY, B3PBIBHOMY, POCTY YHC-
JIa JIIOJICH Ha 3EMJIE, TO TEIIEPb, B PE3Y/IBTa-
T€ ITIOOATIBbHOI'O OIPAHNYEHUA OCHOBHOI'O
MEXAHHU3Ma UH(POPMALTUOHHOI'O Pa3BH-
THS, POCT BHE3AIIHO IPEKPATUIICS, 4 €TO
apaMeTpbl, IPUHITUUAIBHO BIUAIONINE
HA BCEC ACIICKTHI HAICH KU3HU, U3MCHH-

JIUCB. IHBIMU CJIOBAMU, KaK U B MHPE KOM-
MBIOTEPOB, HAIIIE «[TPOrPAMMHOE O6ecIie-
YEHHE» HE IIOCTIEBACT B CBOEM PA3BUTHH 34
TEXHUKOI, 32 «<KEJIC30M» ITUBIIN3AITHH.

HepaBHOMEpPHOCTb
UCTOPUNYECKOro BpemMeHun
CyIEeCTBEHHBIM PE3YJIBIATOM TCOPHH PO-
CTa CTAJIO IPEACTABICHUE OO U3MECHEHUU
TEUCHUA UICTOPUYECKOIO BPEMEHHU — O €TI0
YCKOPEHMH, XOPOILIO U3BECTHOE UCTOPU-
KaM 1 puiocodam (Cm. .M. CaBeibeBa,
AB. INoneraes «<Mcropus u Bpems. B monc-
KaX YTPA4YE€HHOT'O»). DTUM BOIIPOCAM ObUI
IOCBAIICH CHELUAIBHBII BBITYCK XKypHa-
J1a «B Mupe nayku» Nel12 32 2003

H3MeHnenue Maciraba BDEMEHU, IIPOMC-
XOJAIICE 10 MEPE POCTA YETIOBEYECTBA,
JIETKO NPEJCTABUTD MATEMATUYCCKHU, €CIIN
OOPATUTHCS K MTHOBCHHOMY BDEMEHU KC-
noneHuanpHoro pocra I, = Ty — T Kax
K Mepe IIEPEMEH; TOrJd POCT COCTABIIAET
100/T.% B roj. ITOCKOJIBKY CErOHSI Mbl
ouenb 61u3ku K Ty, TO T, IPOCTO PABHO
yaaieHuio B rnponuioe. Tak 100 yer Tomy
Hazayn T,=100 rogam, a OTHOCHUTE/IbHBIHN
poct 6bu1 paBeH 1% Broj1. B Hauane namer
3PBL, 2 THIC.JIET TOMY Ha3a/1 POCT COCTABJIAL
0,05% B roa, a 100 ThIC. IET TOMY HA3a/ —
0,001% B TOA, T.€. OH 6BUT HACTOJIBKO MaJI,
YTO OOILECTBO CYUTATIOCH CTATUYHBIM. TeM
HE MCHEE, U TOIZIA YEJIOBEUECTBO POCIIO
[IPOIOPLMOHAIBHO, B TOM K€ OTHOCH-
TEJIbHOM TEMIIE, YTO U O3/IHEE, BIUVIOTD 10
CaMOr'O Ha4aJ1a IEMOI papUIECKOro Iepe-
xoza B 1955 roxy.

CxaThe CUCTEMHOI'O BPEMEHU OTYCT-
JIUBO BUJIHO, €CJIM KPYIHBIE HCTOPH-
YECKUE IEPHUOAbI IIPEACTABUTL Ha JIO-
rapudMHUUECKOd ceTke. B Tabnune
[IPEACTABICHO, YTO HAOIIOACHUS AaHTPO-
IIOJIOTOB U TPAJAULIMOHHBIE IPEICTABIIC-
HHSI UCTOPUKOB YETKO HAMEYAIOT pyoe-
JKM 3I0X, PABHOMEPHO Pa3[e/IsAIone
B JIOTAPU(PMUUCCKOM MACIITA6€ BpPEMs
or Ty=4-5 MWIH. JIET TOMY Ha33]] IO

T, = 2000 r. [Tocne KaX/10ro IUKIA Bpe-
Mg, OCTAIOIIEECs 1O KPUTUYECKOM J1ATHI,
B /IBA Pa3a MCHBUIC JUIMTECIBHOCTH 1LIUK-
Js1a. Tax, HYokHui HaneonuT JUIWICa MIJI-
JIMOH JIET U 3aKOHYWICA IOJIMUJ/UIMOHA
JieT TOMY Ha3zaz, a CpeH1E BEKA JIM/INCh
TBICAYY JIET U 3aKOHYMINCE 500 j1eT TOMY
Ha3a/1. CaMa Ke IPOJOJLKUTEIBHOCTD JIe-
MOTrpapUUECKUX [IUKJIOB U3MEHAIACh OT
OJHOI'O MWUIAOHA 10 45 JIET U B TECYCHUE
Kakaoro u3 In K= 11 nepuogoB KUIo
110 9 MJIpA. YENOBEK. B yKazaHHOM HIpe/I-
craBjaeHuu Heonmut HaXOOUTCA 110 cepe-
JIUHE IIyTH Pa3BUTHA.

VYCKOpEHUE UCTOPHUYECKOTO IIPOLIECCa
IPOUCXOAUT U B OTHOLIEHUHN KPYIIHBIX
UCTOPHUYECKUX ABJICHUI. TaK, COIVIACHO
HUCTOPUKY [MO60HY, YIIAZIOK M PA3JIOKE-
HHE PUMCKON MMIIEPHU TIPOJOJLKAIUCDH
1,5 TBIC. JIET, B TO BpEMs KAK HBIHEITHHC
UMIIEPHUM CO3/AI0TCA 34 BEKA U paCIiaia-
I0TCA 32 Aecaruwierus. Tpanchopmanus
UCTOPUYECKOI'O CUCTEMHOI'O BPEMEHH
CBfA3aHA C IHPEICTABICHUEM O longue
durde Kax TIOHATUM BPEMEHHOM IIPO-
TSDKCHHOCTU BO (DpaHIly3CcKoi Hoson
CokpalmieHue
B I€OMETPUYECKON IPOIPECCUU IIPO-

UCTOPHUYECKOM HAYyKeE.

JIOJDKATEJIBHOCTH UCTOPUYECKUX TIE€PU-
OZIOB IO M€EPE NPUOIKCHUSA K HALIEMY
BPEMEHU OOCYKAAET NETEPOYPICKUIT UC-
TOpUK WM. [IbIKOHOB B 0630pe «Ilyrn
ucropun. OT IPEBHENIIETO YEIOBEKA 10
HAIINX JTHEH».

Co BpeMeH lerensd, crenys 3CXaToNnoru-
YEeCKOW TpaJuuuu 3arana, UCTOPHUKUA
IIPOBO3IVIAIAIA KOHELL UICTOPUH. BOCTOK
K€ BOCIIPUHUMAJI BDEMS KAK IUKIMYCCKU
HOBTOPAIOUIYIOCS OECKOHEUYHYIO Yepeay
COOBITUH, MOCIEAOBATECIBHOCTD PEHUH-
KapHauui. OZHAKO MOJIE/Ib COYETACT 062
IPEACTABICHUA 06 UCTOPUIECKOM BpE-
MeHu. boree Toro, yCKOpeHue CUCTEMHO-
I'O BDEMEHU PA3BUTHA OTMEUCHO I1OCTIE-
JIOBATEJIBHOCTBIO CTPYKTYPHBIX IIPEBPA-
LIEHUH, KOTOPBIC (DU3MKHU HA3BIBAIOT P
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(a30BBIMU IIEPEXOAAMH, U3 KOTOPBIX
[JIABHBIM SIBJIACTCSL AEMOrpPaUYECKUI
epexo.

TakuM 06pa30M, U3JIOKEHHDBIHA IIOAXO],
IIO3BOJIMJI OXBATUTD BCE PA3BUTUE YEJIOBE-
4eCTBa, PACCMATPUBAA POCT €0 YUCIEH-
HOCTU KaK IPOLECC CAMOOPIaHU3ALIMH.
DTO CTATI0 BO3MOKHBIM 6/1ar0Japsi nepe-
XOJly Ha CJIEAYIOIIMI YDOBEHD MHTEI DAL
10 CPAaBHEHUIO C IPUHATBIM B IEMOI'Pa-
un, KOrja st OIMCAHUS IIOBEACHUA OT-
JIEIbHOU CTPaHbI WIM PEI'MOHA BO BDEMEH-
HOM MacCIITa6€ OJHOI'O WIH JBYX IOKOJIE-
HUHM HCHOJIB30BAIUCH TPAJULIMOHHBIC
MeTO/Ibl iIeMorpadun. B ripeicraBieHHOM
[EPUOAU3ALNY, [JaKE HE OOpallaiach
K (POPMAIBHBIM BBIBOJIAM MOZEIUPOBA-
HU, BUJHO, KAK IIPU JOCTH>KCHHUH IIPEJIEe-
JIa CKATUA UCTOPUYECKOI'O BDEMEHU IIPO-
UCXOIUT 3aBEPILECHHE LIEIOM AIOXU POCTA
U, KaK CJIEJCTBUE, CMEHA ITAPAJUTMbI PA3-
BuTHsL. IToce remorpadudeckoro nepe-
XO/1d YEJIOBEYECTBO BCTYIIUT B HOBYIO 3I10-
Xy CBOET'O PA3BUTUA IIPH HOBOU CTPYKTYpPE
BPEMEHU 1 HYJIEBOM WJIA MAJIOM YU CJICH-
HOM POCTE.

Aemorpaduyeckum MMnepaTms

Cnenys pemorpady JIanapu, KOTOPbIit Ha
npumepe PpaHIun OTKPBLUI JeMOrpadu-
YECKUU IIEPEXOZ, CIIPABECIJINBO CUUTATD,
91O 1epro/ ¢ cepeanrnbl XVIII B, 10 KoHIa
XXI B. crieryeT Ha3BaTb AMOXO0M JIEMOIPa-
dudeckor pesoonuy. Mel BUIHM, 4TO
OHa PEJICTABIIAET COOOU CaMOe CyIIECT-
BEHHOE COOBITUE B UCTOPHUU YEJIOBEUECT-
Ba C MOMCHTA ITOABJICHMA HATHUX JAJICKUX
peaKoB 1—2 MyH. jieT Tomy Hazaz, Torja
B IIPOLIECCE BOJIIOLIMU KM3HU Ha 3eMJie
IOABWICS YEJIOBEK Pa3yMHBIH. Teneps e

OG6 asTope:

Mbl TIPUOIHU3UINCH K TIPEJIESTY PECYPCOB
€r'o pa3yMa, HO HE PECYPCOB €IO MaTEPU-
IbHOT'O OBITHL.

Poct, onnceIiBaeMblil KOOIIEPATHBHBIM
B3aMMO/ICHCTBUEM, BKJIIOUAIOIIHI BCE BU-
JIbI YEJIOBEYECKOU JEATENIBHOCTH IO CY-
MECTBY YYUTHIBACT W PAZBHUTUC HAYKU
U TEXHUKH, KAaK CUCTEMHOTI'O (PAKTOpA —
Pa3BUTUE, KOTOPOE NPUHIIUIIUAILHO HE
BBIZIC/IACT HANIC BPCMA B CPABHCHUU
C mponuIbIM. ITpuHMMAaA 3aKOH PA3BUTUA
HEM3MCHHBIM, YTO BUAHO U3 HCU3MECHHO-
CTU KBaZIPATUYHOI'O POCTA HACEJICHUSA
MUPA JO JEMOIPAPUIECKOU PEBOJIIOLNN,
CJIEAYET IIOJIAraTh, YTO HE MCYCPIAHUC
PECYPCOB, 4 IEPEHACETICHUE WIN PA3BH-
THUC HAYKH 1 MCIUITHMHBI CTAHYT OIIPpCAC-
JIAIOMIMMU B USMCHCHUHU AJITOPUTMA PO-
cra. [ToaTOMY Ha/1O UCKATh APYIVIO IIPU-
YHMHY HW3MCHCHUA " OI'PAHNYCHUA
BOCIIPOU3BO/ICTBA HACCJICHUS, KAK IJIAB-
HOH (PYHKIIMM OOIIECCTBA.

Ero nsmMeHeHHE ONPEIC/IACTCS HE BHEII-
HUMH YCJIIOBUSIMHU, 4 BHYTPEHHHUMM IIPUYH-
HaMH, B IICPBYIO OUCPC/Ib — OI'PAHUYCHHUCM
CKOPOCTH POCTA, ONIPEAEIIAEMOI IPUPOJOU
YMa 4ETIOBEKA Y KOJTMYECTBEHHO BBIPAKCH-
HOU BO BPEMCHU, 3aTPAYECHHOM Ha €I'0 00-
pasoBanue. BayugHue ke BHEIIHUX, IJIO-
OAJIBHBIX, YCJIIOBUH MOYKET CKA3ATHCS JIUIIIb
B CJIEAYIOIIEM PUOIIKEHUN, TO €CThb KOI A
JIESTE/IBHOCTD YEJIOBEKA CTAHET IUIAHETAP-
HBIM (PAKTOPOM B KO3BOJIIOLIMH OHOCHEPBI
1 4€JIOBEYECTBA. DTOT CYIIECCTBEHHBINA BbI-
BOJI, HAXOAUTCA B IPOTUBOPEYUUU C TPATU-
IMHUOHHBIMU MAJIBTY3UAHCKUMMU IIPCICTAB-
JIEHUSIMU O PECYPCHOM OI' PAHUYEHHUH POC-
Ta. Burore, B O1/IM4Me OT HOMY/IALIMOHHOIO
HNPUHLIAIA MaJIBTyCa, CIIeAyeT CPOPMyII-

Kanuua Cepren MNeTpoBuY, AOKTOP PUMKO-MATEMATUHECKMX HAYK, Npodeccop, CoT-
PYAHUK VIHCTUTYTA duandecknx npodbaem mm. TM.A. Kanuupel PAH, yaeH EBponencikon

AKOAEMUM,

Cdepa HAy4YHbIX MHTEPECOB: CBEPX3BYKOBAST ASPOAMHAMMKA, 3E€MHOW MOrHETU3M,
NMPUKAQAHOST SAEKTPOAMHAMMKA, YCKOPUTEAM HACTULL,

Pabota «[A06aAbHOST AeMorpadryecKkast PEBOAOLMSI N ByAylLLee YEeAOBEYEeCTBO»
ObIAQ BBIMOAHEHA MPU MOAAEPKKE VIHCTUTYTA MPUKAOAHOM MATEMATUKM M. M.B. Kea-
AblLLA, AOHAOHCKOTO KopoAescKkoro obuectsa, FKOHECKO, ®oHaos NHTAC v POO.
AQHHbIE UCCAEAOBAHUST OTMEeYeHbl npemunen MNpasmntenbctBa Poccum 3a 2002 roa,
M3AOXKEHHOs B MoHorpadum: Kanmya C.11., Kypatomos C.M. n MaanHeukun T.T
CuHepret1ka 1 NporHosbl byayllero. — M.: Hayka, 1997.

POBATh IPUHIIMIT TH(OPMAITHMOHHOTO JIe-
MOTPa(UIECKOTO UMIICPATHUBA.

MocaeACTBMS AeMOorpadriIecKoro
nepexoaad

Ye0BEK BCEr[A PACHIONAral JOCTATOUHbI-
MM PECYPCAMU JJIS JATbHEHUIIETO Pa3BU-
THS1, OCBAUBAJ UX, PACCEIAACD 11O 3eMIIE,
U yBeIMYUBAI 3(PMEKTUBHOCTb MPOU3-
BOJACTBA. JIO CHUX IIOp H, IIO-BUAHMMOMY,
B OO0O3PUMOM OYIyIIIEM, TAKHE PECYPCHI
OyIyT UMETbCS U IIO3BOJIAT YEJIOBEYECTBY
IIPOUTU Yepe3 AEMOTPAPUIECKUN ITEPE-
XO[I, IPU KOTOPOM HACEJICHUE YBEIUYUT-
¢ He 60s1ee 4eM B [1Ba pa3a. B ror nepuog,
KOI'ZId KOHTAKTOB, PECYPCOB U IPOCTPAH-
CTBA OKA3bIBIOCh HEAOCTATOUHO, 3aKAH-
YUBAIOCh MECTHOC PA3BUTHE, OJHAKO
B CpeIHEM OOIIMI POCT ObLI HEYKJIOH-
HbIM. [0710]] 7K€ BO MHOI'MX PETMOHAX CBS-
3aH HE C OOIIUM HEAOCTATKOM IIPOJO-
BOJIbCTBHS, 4 CO CIIOCOOAMMU €TI0 pacIIpesie-
JICHUs, KOTOPBIE HMMEIOT COLUAJIbHOE
U1 9KOHOMMYECKOE, 4 HE IVIOOAIBHOE Pe-
CyPCHOE IIPOUCXOXK/ICHHUE.

B cunepreTrke nokasaHo, Kak yCTON4H-
BOCTb OOHIETO POCTA CBA3aHA C OBICTPLIMU
BHYTPEHHUMHU, IUBWIN3ALMOHHBIMU IIPO-
11ECCAMU UCTOPUU, UMEIOIINMMU MEHBIIINI
MacmTad U yCTOMYUBOCTD, Y4EM OCHOBHOE,
OXBAYEHHOE [TIOOAIbHBIM B3aUMOJICHCTBH-
€M, pasBUTHE. B HacTosImee BpeMs norepst
CUCTEMHOM YCTOMYUBOCTH BO3MOKHA IIPH
MPOXOXKACHUU PA3BUBAIOIIIXCS CTPAH Ye-
pe3 aeMorpapuueCKuii IEPEXo]] B CUTya-
ITUU GJIM3KOM K TOM, B KOTOPOM HAXO/IU-
sack EBpona B Havasie XX BeKa. 32 rojbl
MupPOBBIX BOHH OOIIXE IOTEPH HACCTICHUS
JOCTUIH 250 MIIH., YTO B CPETHEM COCTA-
BJIJIO 12 TBIC. BJEHb HA NPOTKEHUN
40 ner. B nacrosinee Bpems nepexoy, mpo-
HUCXOJUT B/IBA Pa3a ObICTPEE U OXBATHIBACT
B ICCATb Pa3 OOJIBIIC JIOACH, YeM TOra
B EBporie. CUTyalus TAKOB4, YTO B TEUCHUE
MOCIEAHUX ATHAALATY JIET S3KOHOMUKA
Kuras pacrer 6onee yem Ha 10% B rop,
TOIZIA KaK HACEICHUE, IIPEBBIIIAIONICE
1,2 mapp., pacrer Ha 1,1%. Hacenenue xe
MHauy nepenyio MIWUIMAPAHbIN pyoex 1
pacrerna 1,9%, 2 SkoHOMHKA — Ha 6% BTO/L,
Hapsay ¢ aHa/IOrHYHbIMYA HU(DPAMU, Xapa-
KTCPU3YIOMIMMU CTPEMUTEIBHOE PA3BUTHE
CTpaH A3HATCKO-TUXOOKEAHCKOI'O PErHO-
H4, BO3HUKAIOT BCE YBEIMUUBAIOIIACCS I'PA-
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JUEHTBI POCTA HACEJICHUST M SKOHOMMYC-
CKOT'O HepaBeHCTBA. Hammane ske siiepHo-
IO OPYXXHSI B TOM PETHOHE MOXKET KaK
YAEPKUBATh PABHOBECHE, TAK U YTPOXKATh
IVI06AJIbHOI 6E30ITACHOCTHU.
Jemorpadpudeckud (pakrop, HECOM-
HCHHO, MPOABJIACTCA B MYCYJIbMAHCKUX
CTpaHaX, I7ie GBICTPOE MOSIBJICHHUE B IIPO-
1ecce ypOaHU3AINHI MACC HEITPUKASTHHOM
MOJIO/IEKH JIECTAOUIUZUPYET OOIIECTBO.
ITpuyeM, IO KyJIBTYPOJTOTUICCKUM IIPH-
YHMHAM UCJIAaM MaJIO CIOCOGCTBYET S9KOHO-
MHYECKOMY COTPYJHHUYECTBY, TOITOMY
PE3YIBTUPYIONIEE «CTOTKHOBEHUE ITNBH-
JIN3AIUI» CBSI3AHO HE CTOJIBKO C PEJIUTH-
O3HBIM (PAKTOPOM, CKOJIBKO C OTCTABAHH-
€M B Pa3BUTHH HEKOTOPBIX CTPAH UC/IAMA.
TaxkuM 06pa3oM, YBEJIMIHBAIOLIAACS He-
PaBHOMEPHOCTb Pa3BUTHS MOXKET CTATh
NPUYHMHOM IIOTEPH YCTOMYHUBOCTH POCTA
W, KaK CJIACTBUE, IIPUBECTH K BOMHAM.
Taxye 1UCOATAHChI HEb3S IPE/ICKA3ATh,
OJHAKO YKA3aTh HA MX BEPOATHOCTb HE
TOJIBKO BO3MOXKHO, HO W HEOOXO/HMO.
VIMEHHO B COXPAaHEHUHU CTAGHIBHOCTH
PAa3BUTHS B AMIOXY KPYTHIX IIEPEMEH COCTO-
WT [VIABHAS 3212492 MHPOBOI'O COOOIIECTBA.
bes 31oro HeBO3MOKHO peleHue HUKA-
KHX UHBIX I7I06AJIBHBIX ITIPO6GIIEM, KAIKUMU
ObI 3HAYUMBIMH OHH HU Ka3aJIUCh. [I03TO-
My, IIPH O6CYKIEHUH BOIIPOCOB 6€30I1aC-
HOCTH, HaPs/Iy C BOEHHOM, S3KOHOMUYE-
CKOM U 9KOJIOTUYECKOH 6E30MTaCHOCTBHIO,
CJIE/TyCT YIUTBIBATD U JICMOTPADUICCKII
(pakTop 6€30MACHOCTU U CTAOMIBHOCTH
MHPA, KOTOPBIH JO/DKEH NIPUHHUMATDL BO
BHHMAHHC HEC TOJIBKO KOJIMYCCTBCHHBIC
MMapaMeTPBI POCTA HACETICHHS, HO U KaJe-
CTBCHHBIC, B TOM YHCJIC STHUYCCKHC.
[Tapa/IOKCATBHBIM CJIE/ICTBHEM JIEMOTDa-
(PHYIECKOro NEpexo/ia B PA3BUTHIX CTPAHAX
CTAJIO TO, YTO HA CEMbH C goxonoM $100
BJICHb IpuxoanTcs 1,15 pebeHka Ha o/iHy
JKEHIIMHY. B TO 3K BpeMs B PA3BUBAIOIIVX-
CsI CTPAHAX HA CEMbBU C JIOXO/IOM $2 B ICHB
MPUXOAUTCS 5-6 Jereil. TakuM o6pazom
COBPEMEHHOE PA3BUTOE OBITECTBO JIEMO-
rpadpUIeCcKy HECOCTOSITETBHO. [IpH TAKHX
YCJIOBUAX HEBO3MOKHA CTA0MIN3ALINA Ha-
CEJICHMSI PA3BUTBIX CTPAH ITOCIIE IEMOTPa-
udeckoro nepexozna 6e3 BOCCTAHOBIIC-
HUS POKIAEMOCTH /10 YPOBHS 2,1 pebeHKa
Ha OHY KCHINHY U U3MCHCHMA IICHHO-
CTeI, KOTOPBIMH PYKOBOZCTBYETCS O6IIIE-

N
o
1

w
o
|

PacnpepneneHue no sospacty, %
N
o
1

2
10
T 3
O T T T T T T T T T T T T T T T T T T T T
1950 2000 2050 2100 2150 T, rogsl

Puc. 5. Ctapenne HaceaeHust mmpa 1950-2180 rr. B % (no pacyetam OOH ).
PacnpeaeneHme no BoO3paCTaM B PA3BMBAOLLMXCSI CTRAHAX — A 1 PA3BUTLIX CTPO-
Hox — B Ha 2000 roa. Koroptbl MoAoxe 15 AeT (1), oT 65 A0 80 AeT (2) nctaplie

80 neT (3).

CTBO. B IPOTHUBHOM ClTy4ae MpPOU3OUCT
BBITCCHEHUE KOPEHHOI'O HACEJICHUSA ITHUX
CTPaH SMUI'PAHTAMU C BBICOKUM YPOBHEM
POXKIAEMOCTH. MaCCUPOBAHHAA MUTPATTHS
Y2KE IIPUBOAUT K IIPOTUBOPEYIMSIM, IIPOSIB-
JIAIOMMCA B COBPEMCHHOM MHUPC. DTOT
BOIPOC HEJABHO ObLT PACCMOTPEH U3BECT-
HBIM aMEPHUKAHCKUM UCTOPUKOM ITaTpu-
KOM BBIOKEHEHOM B KHUT'E «CMePTh 3aria-
Ja. Kak BBIMUpalolee HACEJICHUE 1 BTOP-
JKCHHE 3MUIPAHTOB YIPOXKAIOT HAILIECH
CTPAaHC U IUBUIN3 AL,

SKOHOMUYECKUM acneKT
Aemorpadpum

TpeyioxeHHas MOAE/Ib PACCMATPUBACT Ha-
CeJIEHNE MHUPA KAK €/IMHYIO CAMOOPTaHU3Y-
IOHIYIOCS CUCTEMY. DTO O3BOJIACT OXBATHUTD
OI'POMHBII IHATIA30H BPEMEHH U KPYT SIBJIC-
HUM, B KOTOPBIE BXOJIUT, 11O CYIIIECTBY, BCS
HUCTOPUA YEJIOBEYECTBA. MOJIE/Ib IPE/Iara-
€T (PEHOMEHOIOTHYECKOE, MAKPOCKOITNYE-
CKOE OITHMCAHUE SIBJIEHUH, BOCHOBE KOTOPO-
'O JIGKUT IPE/ICTABIEHUE O KOOIIEPATHUB-
HOM B3aHUMO/ICHICTBHH, BIJIIOYAIOIIEM BCE
MPOLIECCHI KYJIBIYPHOM, 9KOHOMHUYECKOH],
TEXHOJIOTHUYCCKOM, COITUATTBHOI U GUOJIO-
TUYECKOI ITPUPO/IBL, TPHUBOJISIIEM K CAMO-
YCKOPEHHOMY TUIEPOOTNYECKOMY POCTY.
DTO KOJUIEKTHBHOE B3aUMO/ICHCTBHE CBSI3a-
HO C CO3HAHUEM, KOTOPOE B IIPUHIIUIIE OT-

JIAYACT YEIOBEYECTBO OT JKHBOTHOI'O MUPA.
OHO BBIPAKEHO B KYJIBIYpE KaK (PaKTOpE
PAasBUTUA U IIEpEIadr NH(POPMALIUY, IIPO-
HUCXOIAIIEH MEXKTY IIOKOJICHHUAMH, 4 TAIOKE
B €€ PACIIPOCTPAHEHUH Hd BCEM IIPOCTPAH-
CTBE OMKyMeHBL ITocsieiHee O6CTOSATENbCT-
BO IIPUBOJUT K CUHXPOHU3ALIUU ITI00AJIb-
HOI'O Pa3BUTHS, HAOIIONAEMON HA BCEM
HPOTSPKEHUM HICTOPHU U IIPEIBICTOPHU Ye-
JIOBEYCCTBA.

B macrrrade rno6anpHOM UCTOPUU, KOTO-
Py1o Bpoesb Ha3bIBaI TOTAIBHOM UCTOPH-
€, pa3BUTUEC YCTOMYUBO U JIETCPMUHHUPO-
BaHO. M TOJIBKO 1O MEPE YMEHBIICHUS ITPO-
CTPAHCTBEHHOI'O M BDEMEHHOI'O MACHITA0a
HACTYIAET Xa0C (KAK €ro IOHUMAIOT B CH-
HEPIETUKE K HAOIIOAIOT B UCTOPHUH), — YTO
U JIE/IAET TAKUE IIPOLIECChI HENIPEACKA3ye-
MbIMH. B HACTOAIICC BDCMA UMCHHO HCPAB-
HOBECHBIC IIPOLIECChI IPUBOZST HE TOJIBKO
K O0IIEMY POCTY, HO U K HEPABHOMEPHOMY
PAa3BUTHIO, YBEJIMUCHUIO IIPOIIACTH MEKIY
OOraTCTBOM 1 6EJHOCTBIO, CTOJIb XaPaAKTep-
HbBIM U1 IIEPEXOAHON IOXHU IIEPEKMBAC-
MOM Y€JIOBEYECTBOM.

DTU NPEICTABICHYA BAKHBI JIA TOHHUMA-
HUA [VIOOWIBHOI'O PA3BUTUA C IO3ZULIUAN
3KOHOMMKU. HeoK1accuyecKast 3JKOHOMH-
K4 paCCMATPUBACT JIMHEHHBIC MOJEIN 00-
paTuMOro o6MeHa U MEJICHHOI'O POCTa.
B ocHoBe TaKOI 3KOHOMUYECKOM Mozie- )
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COBpPEMEHHbIE PA3BUTbIE OBLLECTBA, B KOTOPbLIX HO OAHY
YKEHLLMHY npumxoaAnTcs 1,2—-1,5 petert BMECTO 2,1, HEOBXOAMMBIX
B CTAOUABHOW MOMYASILMN, AEMOTPAPUIYECKN HE COCTOSITEABHDI.
YCcTon4ymBoe pa3BUTME B HUX BO3MOXKXHO TOABKO MPU YCAOBUM
BOCCTOHOBAEHWMS PA3OPBAHHBIX CBSI3EN MEXAY MOKOAEHUSIMU,

11 Banmppaca ISKAT aHAIOTHS C TEPMOJIN-
HAMUKOH, C €€ TIPHUHIIUIIOM JICTAIBHOTO
PaBHOBECHS M A/UINTUBHBIX 3aKOHOB CO-
XpaHeHWs. B HelmMHenHOM MOJIEIM KBaIpa-
TUYHOI'O POCT4A, HEPABHOBECHOI'O U HEOO-
PpaTUMOro, TH(OPMAIIHS HE TOJIBKO HE CO-
XPAHACTCS, HO YMHOXKAETCS Ha BCEM
NPOTSLKEHUH PA3BUTHS Ye/IOBEYeCTBA. Bo-
JIee TOTO, HEJTMHEHHAS MOJIE/Ib HE CBOAIMA
K JIMHEUHOM U, TPpeOysl IPUHILIUIINAIBHO
JIPYTOro 060CHOBAHUs, IPUOOPETACT OCO-
060€ 3HAYEHHUE JIJIs1 IOHUMAHMA [IPOLIecca
HEPABHOBECHOI'O PA3BUTHSA YETIOBCUCCTBA
Ha BCEM IPOTSDKECHUN HCTOPHUH. Takue
MPE/ICTABICHMS, CBA3aHHBIE C OOOOIICHU-
em uzaer Maxca Be6epa u Moseda Llymrie-
TEPa,ICKAT B OCHOBE 3BOJIOLIMOHHOM 3KO-
HOMHKH 1 SKOHOMHUKH 3HAHHH, O KOTOPOM
roBOPII HA 061eM coopanny PAH B 2002r.
BJI. Makapos (cM. «B Mupe Hayku», Ne11 3a
2003 1. «<DKOHOMMKA 3HAHUI>). B 31011 CBSI-
3 CTOUT O6PATUTh BHUMAHHE HAa CUMIITO-
MATHYHOE 3aMEYAHHE aAMEPHUKAHCKOTO
ryomunycra Ppancuca Pykysamser: «Hero-
HUMaHHE TOTO, YTO OCHOBBI SKOHOMUYC-
CKOTI'O IIOBEZICHUS JICKAT B OOJIACTU CO3HA-
HUA U KYJIBTYPBI TIPUBOJIUT K TOMY pac-
MPOCTPAHEHHOMY  3a0JYKICHUIO, TIPH
KOTOPOM MaTEPUAIbHBIC IIPUYHUHBI ITPH-
IIMCBIBAIOT TEM SABJICHHAM B O6H_ICCTBC, KO-
TOpBIE TIO CBOECH NPHUPOZEC B OCHOBHOM
MPUHAVICKAT OOJIACTU JyXa».

Bo Bpems mepexo/a 3HaYUTEIbHO Pac-
TET MPOU3BOJUTEIBHOCTb TPY/IA B IIPO-
MBIIIVICHHOCTU M CEJIBCKOM XOSHﬁCTBC,
IIpU 3TOM 4% HACEJICHHUS KOPMAT BCIO
CTpany, a B cpepe yaryr 3aHTo 10 80% pa-
604€eit CUIBL YBEJIMYCHUE YUCIId TOPO/I-
CKUX JKHUTEICHU IPUBOAUT K UIBMCHCHHIO
CTPYKTYPBI CEMBH, KDUTEPHEB POCTA U YC-
rexa, IPUOPUTETOB U LIEHHOCTEH 0011e-
ctBa. [TepeMeHbI ITPOUCXOAT CTOJIb CTPE-
MHTEC/IIBHO, YTO HU OTACJIbHBIC 1M, HU
OOLIECTBO B LIEJIOM, HH €I'O UHCTHUTYTBI HE

YCIEBAIOT aJAIITHPOBATHCS K HOBBIM 00-
CTOSITENIbCTBAM. H13-32 KOPOTKOTO TOPHU-
30HTA IPEABU/ICHUS IIPOUCXOANT KPYIIIEe-
HHEC COITUATIbBHO-OPHUCHTUPOBAHHDBIX I1/1A-
HOBBIX Ha4daa B 9KOHOMHMKE, a
JOMUHUPOBAHUE CTUXUM PbIHKA — K 6€3-
JYMHOMY Pa3BUTHIO OOLIECTBA TOTPebIIe-
HUSL, U, KAK CJIE/ICTBHE, K TPEHEOPEKEHUIO
OKPYKAIOIIEA CPENON.

CyILEeCTBEHHBIM U OOIIUM PE3Y/IBIATOM
JIEMOTPAPUUIECKON PEBOJIIOLNHI CTAHET
YBCITMYCHUC IIPOO/DKUTCIIBHOCTH JKU3HU
U COKPAIECHUE POXKIAEMOCTH, B PE3YIIBTa-
TC BO3PACTCT YUCIICHHOCTD IMOKUJIBIX JIIO-
JIEH, 4 MOJIO/IC)KH CTAHET MEHBIIE. B yacT-
HOCTH, 3TO IIPUBE/IET K YMEHBIIICHUIO Jic-
MOTpaUUECKUX PE3EPBOB /IS CO3/IAHUS
MAaCCOBBIX APMUM B PA3BUTHIX CTPAHAX.
C/Ipyrot CTOPOHBI, OYIET BO3PACTATH
Harpyska Ha CUCTEMY 3/[pABOOXPAHCHUS
U COLMATIBHOI'O OGECIICYCHUS TICHCHOHE-
PpoB. TakuM 06pa3oM, B IPEABUAUMOM Oy-
Jy1IEeM, IIPpXU HCU3MCHHOM HACCJICHUN MU~
pa ¥ 3HAYUTEIIBHOM €TI0 CTAPEHUH, BO3-
MOJKHBI JIBC AJIBTCPHATUBBI PA3BUTUA —
JIM60 CTArHALMA WIM JAKE YIIAAOK, TIHOO
POCT Ka4eCTBA XKU3HU.

Avteparypa

TTocreiHee BCEIIEIO 3aBUCHT OT Pa3BU-
THSL KyJIBIYPBI, HaYKd M OOPA30BAHUA.
B pa3BUTBHIX CTpaHaxX BpeMs, yAEIIEMOe
06Pa30BAHUIO, IOCTOSIHHO YBEIMYHBACT-
Cs1, PA3BUBACTCS CUCTEMA HETIPEPBIBHOT'O
00OPA30BAHMA — BEKKUBH 1 BEK YYUCh, PO-
JK/IAEMOCTB ITPU 9TOM KATACTPODUIECKHU
ITA/1A€T — TAK (PAKTOP KYJIBTYPBI OIPAHIIH-
BACT POXKAAEMOCTD. DTA JHJIEMMA C OCO-
OEHHOI OCTPOTOI CTOUT IEPE]] COBpE-
MeHHOM Poccuent (Kak U Iepe/] BCEM Pas-
BUTBIM 4E€JIOBEYECTBOM). Tak mepexopn
OC/IE  JIEMOTPAPHUIECKOI  PEBOJIIOIINH
K HOBOM MapaJUrMe Pa3BUTHS IIPUBEICT
K I7TyOOKHM U3MEHEHUSIM UCTOPHUUIECKOTO
MIPOIIECCA U €€ ITPEABU/CHIE JJOJDKHO MTPH-
BJICYb BHUMAHUE BCEX, KTO BCEPbE3 3a/y-
MBIBA€TCA O CYAbOAX MUPA.

3arAsiHyTh B GyAyLuee

Ham BriepBble IPEIOKEHA KOJTUYECTBEH-
Has TEOPUA UCTOPUYECKOI'O MPOLECCA.
JemorpaduyuecKkuii 1 BpeEMEHHOI aHAIN3
MHPOBOI'O PA3BUTHA JAECT ITIOOATBHYIO
NEPCIEKTUBY BUJECHUA — KAPTUHY, KOTO-
PYIO MOKHO CYHUTATH METAUCTOPHUYECKO],
HAXOAMCHCA HAJ UCTOPUEN 1O MIUPOTE

o Kanmua C.IN. Obuwas Teopust pOCTa HaceAeHus 3emMan. — M.: Hayka, 1999,
o Kanmua C.IM., Kypatomos C.I1. 1 MaanHeukmin I, CrHepretka n nporHo3sl ByAyLUe-

ro. — M.: Hayka, 1997.

e Cohen J. How many people can the Earth support? New York, Norton, 1997.

o llcTopus yenoBedecTsa: Noa pea. A.H. Caxaposa. T.1-8. — M.: KOHECKO, 2003.

e XakeH I CuHepretunka: MNep. ¢ aHrA. — M.: Mup, 1985.

o Hukonamc T nMNpuroxxmH MN.P. CamMoopraHm3aLms B HEPOBHOBECHbLIX CUCTEMAX. 1984,
o Kypatomos C.I1. n KHg3eBa E.H. CuHepretmyeckoe BrnaeHME MUPA: PeEXMMblI C 000-

cTpeHmneMm. — M.: Hayka, 1995.

o Casenbesa V.M. n Nonetaes A.B. ictopus 1 Bpemsl. B TONCKAX yTpadYeHHOro. — M.:

SI3bIKN PYCCKOW KYABTYPbI, 1997.

e Culture matters. How values shape human progress. Eds. L.E. Harrington and S.P

Huntington, Basic Books, New York, 2000.
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HAYKA W OBUECTBO

¥ BpeMeHU 0xXBaTa. Kak (heHOMEHOJIOT -
4ECKOE ONMCAHUE, OHA HE OOPaILaACTCs
K JCTAISIM TEX KOHKPETHBIX MEXAHU3MOB,
B KOTOPBIX MBI IPUBBIYHO UIIEM OObAC-
HEHUSA COOBITHI OBICTPOTEKYIICI )KU3HH.
[ToaTOMY TaKass METOJOJIOI'HSI HEKOTO-
PBIM MOJKET IOKA3aTbCA A6CTPAKTHON
U JAKE MEXAHUCTUYECKOU. OHAKO 0606-
IICHUA, TTIOJIYYCHHBIC B PE3YJIBTATE IIPH-
MEHEHUSI IAHHOTO MO/IX0/14, 1AI0T I0CTA-
TOYHO IOJIHYIO 1 OOBEKTUBHYIO KAPTHHY
PEaTBHOTO MUPA.

PasBurue yenoBeyecTsa OCHOBAHO HA
CIIOCOOHOCTU UHTEJJIEKTA IOJIy4YaTh,
OCMBICJIMBATD U II€Pe1aBaTb MH(OpMa-
ITUIO M IPE/ICTABICHUST OO OKPYIKAIOIEM
HAC MHPE, BKIIOYast 1 MUP CAMOTO YeJIo-
BeKa. Ecnn IBOJIIOITUA IIPUBCJIA K ITOABJIC-
HHIO CO3HAHUS, TO CETOAHS CAMO KOJIJIe-

KTHBHOE CO3HAHUE MOXKET CTATb HOBBIM
(HAKTOPOM 3BOJIIOLIMU YEJIOBEKA U OO1Ie-
cTBa. IMEHHO 3TUM OIIPEACIIACTCA MECTO
Y 3HAYCHUE HAYKH B COBPEMEHHOM MUPE.
Bmecre ¢ Tem, Haie BpeMs CTajlo KpUTH-
YECKHUM, IIOCKOJIbKY B3PBIBHOM POCT BHE-
3AI1HO 33BEPLIMJICS [IEPEXOIOM K HOBOMY
3TAIy PA3BUTUSA U OCTPO IIOCTABUII BOII-
POC O IOHUMAHUH HACTOALIEIO U YIIPAB-
JeHud OyOylluM pa3BUTHUEM, HE CBs-
32aHHBIM 60JIeE C YHCICHHBIM POCTOM.
IToaToMy HEOOXOJMMA KOMIUIEKCHAS
MPOrpaMMa MCCIIEJOBAHUI, KOTOPAs I10-
3BOJIMT IPUMECHUTD ITOJIyYCHHbBIC PE3YJ/Ib-
TATbI B PA3IMYHBIX OOJIACTAX OOLIECTBEH-
HBbIX HAYK U 11O BO3ZMOXHOCTHU PCATITNU30-
BATb X B JKM3HH.

TpyaHO IPENCTABUTD, UYTO B 0603pU-
MOM OyIyIIEM U IIPU OTCYTCTBUHU JOJIK-

HOI MHUPOBOU ITOJIUTUYCCKOU BOJIU MBI
CMOKEM CO3HATENIBHO BO3JEHCTBOBATD Ha
[JIOOGAJIBHBIN IIPOLIECC POCTA KAK B CHUITY
MacmTada IPOUCXOALIETO, TAK U TEMIIOB
Pa3BUTHA COOBITUIH, CAMO IIOHUMAHHE KO-
TOPBIX €lIe He ITONHO. HO B TOXE BpeMs
HPEUIOKEHHBIC UICH CIIOCOOCTBYIOT 1O~
HHMAHHUIO U PA3BUTUIO OOILEH IIEPCIICK-
TUBBI PA3BUTHS YEJIOBEYECTBA, «[IPUTOJL-
HOI» 11 HCTOPHUU U SKOHOMUKH, aHTPO-
oJIoruu u gemorpacpuu. Eciu Mmeauku
U IIOJIUTUKU OYyT PACCMATPUBATD CUC-
TCEMHBIC ITPCITOCHUTKH HBIHCHTHECT'O IICPe-
XOJHOI'O UCTOPHUYECKOI'O IEPUOAA KAK
HUCTOYHUK CTPECCOB I OTACIBHOIO Ye-
JIOBEKA M KDUTUYECKOT'O COCTOAHUSA JIs
MUPOBOT'O COOOIIECTBA, TO LN IIPEICTA-
BJICHHOTI'O OITbITd MCKIUCITUTUIMHAPHOTI'O
HUCCIICHOBAHUA OYIyT JOCTUTHYThL. M

OYEBHAHOE

HA KAHAAE TBL, MO NOHEAEABHMUKAM B 00:30

HEBEPOATHOE

nporpamma C.IN. Kanuupl

- oHeBv

HEeB

HOe -
O'FITHCIE

.0 CKONbKO Ham cTKpblem “HyOHbBIX
NMoToBnT NPpocBRALLEHBHE OYX,

1 onsiT, ceIH oOLLMBOK TPpYAOHLIX,

1 reqHwnia, napapgokcos Opyr,

i1 cny-ain, bor nIobpeTaTaens...
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KHH)KHOE ObO3PEHUE

KOMNBHTEPHAR TENEMOHMA

0 EE BOIMOKHOCTH

Ha npoTssKkeHNH OCICHUX TPHUALIATH JIET
NPOM30MLIA HACTOAIAS DEBOIOIHA B CH-
CTeMax CBA3M. Jlaske nucarenn-paHTacTbl
HC MOI'JIM IPCABU/ICTD PE3YIBTATHI COCT-
HeHUA TeneoHa U KoMIbloTepa. Kuura
IIOKA3bIBACT POJIb KOMIIBIOTEPA B COBPE-
MCHHBIX CUCTCMAX CBA3HU U PACKPBIBACT X
OCHOBHBIC BOSMOXHOCTH 1 MCTO/IBI IIPO-
EKTUPOBAHU.

ABTOPBI IPOCJIEIKUBAIOT UCTOPHUIO PA3-
BUTHA CBA3H, HAUMHAA C IICPBBIX AIlllapa-
TOB, U HAMEYAIOT ITyTU JaJIbHEHIIEIO Pa3-
BUTHSI COBPEMEHHOM TEXHUKU, IEMOHCT-
PHPYIOT UX IIPAKTUYECKOE BOIUIOMICHUE
CPEICTBAMU KOMIIBIOTEPHOM TeIe(DOHUN
TPETHETO MOKOJICHUS, KOI7Ia HA CMEHY CO-
BPCMCHHBIM TeﬂechHHbIM CTaHLIUAM

HPUAYT KOHTAKT-LIECHTPBL, CO3/1aHHbIE Ha
OCHOBE MOIIIHBIX KOMIIBIOTEDHBIX CETCH.
KHHIa 4eTKO OTpaKaeT COBPEMEHHBIM
YPOBEHb PAa3BUTHA CUCTEM CBA3U B Poc-
CUH U PACIPEIEICHHE MATEPHATIA COOT-
BETCTBYET KOJIMYECTBECHHOMY COOTHO-
meHuio ATC pa3HbIX THIOB, paboTaio-
IIMX B CTPaHE.

YTOO6HBI
KHUI'OM, aBTOPBI COIIPOBOXKAAIOT €€

OOJICTYUTh  TIOJIB30BAHUEC
TEPMHUHOJIOI'MYECKUM BBEJCHUEM, I7I€
MIPUBOJAT IIEPEUYEHb COBPEMEHHBIX
TEXHOJIOTUYECKUX PENIEHUH U OCHOB-
HBIX ITIOHATUI, IPUMCHACMBIX B JAHHON
obsnactu. TekCT JONOJHEH MHOTI'OYMC-
JIEHHBIMH WJUTIOCTPALIMSIMU U CIIPABOY-
HBIMH Ta0uiamMuy. M

B.C. Morasmmedi, BA. Dpeimoascn

¢l

-LLEHTPbI

8 TEAEDOHMA

foabpawTenH b.C. ®peitHKMaH B.A.
Call-LeHTpbl 1 KOMMNbIOTEPHAS
TenedpoHus. - Cl6.: BHV, 2002. - 372 c.

KAK CTATb JOOENTHBHBIM CAEHATHCTOM
[0 OBLIECTBEHHIM CRA3AM?

lfopkuHa M.b. MamoHToB A.A. MaHH U.B.
PR Ha 100%. Kak cTaTb xopowmm
MeHeAXXepoM o PR. — M.: AAbnvHa
Na6Auwep, 2003. - 214 c.

J10 CUX IOP CTYAEHTBI M CIICLIUAIMCTDL IO
OOILECTBEHHBIM CBA35IM ObLIN BHIHYKICHBI
[OIb30BATbCS TOJIBKO IIEPEBOJHBIMU KHH-
raMd M ¥ Y4€OHBIMHU ITOCOOUSAMU, B TOH
WIM MTHOU CTEIIEHU IIPUCIOCOOIEHHBIMU
K POCCUHCKHMM YCIOBUAM. ABTOPBI PELIEH-
3UPYEMOI KHUT'Y BIIEPBBIC IPEJCTAB/IAIOT
METOAUKY OOY4CHUS 1 OPrdHU3ALUN TPY-
J1a CIIELIUATTUCTOB 1O OOIECTBEHHBIM CBsl-
35M, M3HAYAIbHO OPHUCHTUPOBAHHYIO
Ha yCJIOBUA PaGOThL B POCCUU 1 OCHOBAH-
HYIO Ha OT€YECTBEHHOM OIIBITE.

Kaxaplft U3 aBTOPOB KHHUI'H SIBJIACTCS
HPU3HAHHBIM CIELUAIICTOM B CBOCH 061~
CTH 1 UIMEET 34 IUICYAMHU OOJIbIION IPAKTH-
YECKUI OIBIT, HAKOIUICHHBII B IIPOIIECCE
PaboThl B OTEYECTBEHHBIX U 3aPYyOCKHBIX
KOMITAHUAX. BAKHO, 4TO [1BA aBTOPA M3 TPEX
BEIYT AKTUBHYIO IIPEIOABATEIBCKYIO JIEs-
TEJIbHOCTB 110 JJAHHOM CIICLIUAIbHOCTH.

Knura nnocrpoena B hopMe JOBEPUTETb-
HOU 6ece/ibl, MATEPUAIl U3/IATAETCA B IOC-

TYITHOI M BMECTE C TEM IIPEAECIBHO NH(OP-
MAaTHUBHOU (popMe. ABTOPBI IO MUHHUMYMa
COKPALIAIOT HEOOXOAUMYIO TECOPUIO, YACIIAS
OCHOBHOE€ BHUMAHUE [IPAKTHYCCKAM ITPHC-
MaM pabOThI CHIELUATCTA. Ha KOHKPETHBIX
IIPpHUMEPAX OHU AHAUTHU3UPYIOT THUITMIHbIC
OMIMOKK U [OKA3BbIBAIOT, KAK BBICTPOUTD
Haub071e€ PALMOHATIBHYIO CHCTEMY PAOOTHL

Baxno, 4rOo BECh Marepuan CBA3aH
C OIMCAHUEM HEOOXOJHUMBIX TEXHUYCCKHIX
CPEACTB: B YaCTHOCTH, COBPEMEHHOI'O IIPO-
IrPaMMHOro obecredeHust. Monofou crie-
LIMAIACT Y3HAET O JOCTOUHCTBAX M HEIOC-
TATKAX CYHIECTBYIOIINUX KOMIIbIOTECPHBIX
MIPOrpaMM, O HAU6OJIEE LICHHBIX 3APyOeK-
HBIX IIOCOOMSIX M O TOM, KAK KOOPAMHHUPO-
BATH PA0OTY 1O PAZTMYHBIM HATIPABJICHUSIM
Pa3BUTHA OOLIECTBEHHBIX CBA3eH. Knura
MOMOJKET IIOATOTOBUTD IIPECC-PEINA3, MATEC-
pya1 Y15t PEKITAMBL, ITOCTPOUTD H6ecesty ¢ Oy-
OyIIYM  [APTHEPAM WIHM BBICTYILICHUE
Ha IPECC-KOH(MEPEHIIUH.

Kuura 6yger Moje3Ha CIELUaIUCTAM
Pa3HOro NpOoMuUId, B TOM YUCIE, KAK HU
aApPagOKCATIbHO, IMKOJIbBHBIM YUYUTCIIAM
U IPENOJABATENAM, CTPEMAMIMMCA YCO-
BEPLICHCTBOBATD IPUEMbI OOIICHUS C y4a-
MIEUCA MOIOAEKDIO. M
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TONoBONOMKA

woseeka MUKPOGNEM

A3HHuc Wawa

Bl TOJIBKO 9TO NOMy4rId GOJIBIIYIO IIap-
THIO TUMDPOBBIX MUKPOCXEM OT HE OYEHb
HA/IC’KHOT'O MOCTABIIMKA. BaM TOYHO 13-
BECTHO, K KAKUM Y4aCTKAM YUIIA BELYT €rO
BHCIIHME BBIBO/bI. Bonee TOI'O, U3TOTOBH-
TEJIb COOBIIMIL, YTO MPE/ICTABISIET COOOM
K:DKHBIIZ JJICMCHT CXCMbI, HO BCPUTH CMY
Henb3s. ICo/Ib30BAB HAMMEHBIIIEE KOJIH-
YECTBO TECTOB, Bbl JIOJDKHBI OIPEIEINTD,
HCﬁCTBHT@HbHO JIX TTIOCTABIIUK YCTAHOBWT
3aBJICHHBIC 3JIEMEHTEL Bes cxema cocro-
WUT U3 JIOTUYCCKUX BeHTHIEN «JIV» 1 «M»,
KOTOPBIC XAPAKTCPUIYIOTCH TAOIULIAMU
UCTUHHOCTU (M. puc. I u puc.2), CBA3bIBA-
IOIIMMU COCTOSIHUE BBIXO/1A C COCTOSHUA-
MM BXOZIOB. BenTiib «M» BbIIaeT €qUHHILLY
TOJIbKO TOI71A, KOIJA CAMHHLIA IIPUCYTCTBY-
€T Ha 0O0OMX BXO/IAX, 4 BEeHTWIb «JIH1» —
TOI/A, KOIJa €IMHULIA IT0[aHa XOTs Obl HA
OJJUH BXO/I.

B xauecTBe pa3MUHKM PACCMOTPHM CXe-
My C TPEM JIeMEHTaMU (puc. 3). B npun-

Puc. 1. TaBAMLIO UCTUHHOCTU AAS KAQNOHG U

Bxoa Bxoa Bbixoa
0 0 0
0 1 0
1 0 0
1 1 1

IUTIE, TIOOOM M3 HUX MOKCT OKA3AThCS KaK
BerTwieM «UJIW», Tak u BeHTuieM «M». [t
IPOBEPKU HY)KHO IOAATb KOMOHUHALIUIO
€IMHULL M HyJIEN Ha BXOAbLA, B, C, D 1 110-
CMOTPETD, YTO MOSIBUTCS HA BBIXOAX E N F.
B 1aHHOM CIIygae JOCTATOYHO OHOIO Te-
cra. Bonnpoc B TOM, B KAKHE COCTOSIHUSA CJIE-
JIYET YCTAHOBUTD BXO/IbI CXEMBI U KAKMMU
JIOJDKHBI OBITb OKUIAEMBIC PE3Y/IBIAThl HA
BBIXO/IAX?

OrTBeT TaKOB: HA BXOABLA, B, C' 1 D HYKHO
110/1aTh COOTBETCTBEHHO 1,0, 1 11 1. EC/tu Bce
3JIEMEHTBI YKa3aHBI BEPHO, TO HA BBIXOJEC £
TIOSIBUTCS HOJIb, 4 HA BBIXO/IE F — €/IMHUIIA
(MOXKETE IIPOBEPUTD C IIOMOIIBIO TAO KL
MCTUHHOCTH). EC/I XOTs1 6b1 O/IUH U3 BEH-
TUJICH YKA3aH HENPABWIbHO, KOMOMHAIINA
PE3YJIBraTOB Ha BEIXOJAX Oy/ICT MHOM.

Teniepb ieperieM K cxeme € 4 3J1eMeHTa-
MU (puc.4). CKOJIBKO HyKHO TECTOB, YTOObI
KaK MOKHO CKOpE€ IIPOBEPUTD €€, U UYTO
CJIEAYET O/IABATh HA BXOADL B KAYKIOM U3

Puc. 2. TABAULIO UICTUHHOCTU AAS KAGNaHA UAU

Bxoa, Bxoa Bbixoa,
0 0 0

0 1 1
1 0 1
1 1 1

HUX? KaK U3BMEHUTCA PELIEHUE, ECIA 3TY
JKE CXEMY COCTABUTD M3 YETBIDEX BEHTHJIEH
«»? HakoHe1, pAaCCMOTPUTE BCE BO3MOK-
HBIC coueTanus BeHTwien «M» u «JAJI1»
JUIA IPEAbIAyIen cxeMbl (puc. 3). Kakue
KOMOUHAIIUHU 3JIEMEHTOB MOYKHO IIPOBE-
PHTH C ITOMOIIIBIO BCEI'O OJTHOTO TecTa? M

A3HHUC Wawa (Dennis E. Shasha) — npo-
deccop nHbopMatnkn B VHCTUTYTE Ky-
paHTa Heto-Mlopkckoro yHuBepcuteTal.

OTBET HA TOAOBOAOMKY U3 MPEABIAYLLEIO
HOMEPA: Pacrionaras TpeMs ypOBHAMU KPa-
HOB, HEBO3MOJKHO IIOJIy4HTb Ha BBIXOJE
CJIEIYIOMIME KOMOMHALIMH LIBETOB:

ADECB

AEDBC

BCDEA

CEDAB

DEACB

EABCD

Ho eci 106aBUTE €11ie O/MH yPOBEHD KPa-
HOB, TO TIOOAsA M3 HAX CTAHET JJOCTYKHUMON.
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MATT COLLINS

CAPOCHTE JKCNEPTOB

KAK JIONTOBPEMERHOE NPEBLIBAHUE HA OPRUTE BNWAET

un 0]22HU3M KoCMOKaBmoB?

OT1BEYAIOT AVPEKTOP HALWIOHOABHOrO MHCTU-
TYTO KOCMUYECKIX BUOMEAVLIMHCKNX UCCAS-
AOBOHMIN Axedpu CartoH (Jeffrey Sutton)
1 30Beaytomin OTAEAOM A3POKOCMUYE-
CKOV MEAULIVMHBI Y CUCTEM 3APOBOOXPOHE-
HWs1 NASA Huua CuntpoH (Nitza Cintron).
Jonroe npebpIBAHUE B HEBECOMOCTH
MPUBOJUT K EKEMECAYHOMY IOIYTOPa-
MPOLICHTHOMY CHIZKEHUIO KOCTHOM MacC-
CBI, IIOCJICJICTBUS KOTOPOTO CXOXKH C OC-
TEOIIOPO30M, TIOSIBJIEHUIO TTOYEYHBIX KAM-
HEH U TPEUUH B KOCTAX, BBI3BAHHOMY
JIEMUHEPATU3AIUEN KOCTHOM TKAHH, T10-
TEPE MBIIIEYHON MACCHI, CUJIbI U BHIHOCIIH-
BOCTH (B IIEPBYIO OUEPEIb HIDKHUX KOHCU-
HOCTCH). YV YYaCTHUKOB [IINTEIBHBIX
OPOUTAIBHBIX AKCIICTUIINI OCTAOISAETCS
cepaeyuHast (PyHKLH, BOSHUKACT APUTMUS.
B opranmusme npoucxoaut nepepacrpesie-
JICHHE XKUJIKOCTEU OT KOHEYHOCTEH K I'O-
J10BE. I3MEeHEHMs B BECTUOY/ISIPHOM aIllia-
paTe 4acTo NPUBOJAT K JE30PUECHTALINN
M ITIOHMKEHHOM HEPBHO-MBIIIEYHOM KO-
opayHanyy. Hapymenue HMpKaJHbIX PUT-
MOB U3-32 OTCYICTBUSL 24-4ACOBOI'O Cy-
TOYHOI'O LIMK/IA BBI3bIBAET OCCCOHHUILY

U cTpecc. HeemoTpst Ha JOCTATOYHBINA IPU-
€M IIMIIIY CHIDKACTCSI OOBEM KPOBU, BO3HH-
KaeT UMMYHOAC(ULIAT U KDATKOBPEMEH-
HOE IOCJIENIONIETHOE CHIDKEHUE YPOBHA
KPACHBIX KPOBSIHBIX TEJICL]

OnpelesICHHBI PUCK I 3[0POBbS
[PEACTABIACT KOCMUYECKOE U3JTy4EHHUE, OT
KOTOPOI'O HAC C BAMU 3AIIUIIACT 3¢MHAs AT-
Mocpepa. B OTKPBITOM IPOCTPAHCTBE IIPH-
CYTCTBYIOT KOCMHUYECKUE JI4U, TKEIIbIE
HOHBI (HAIIPHMEDP, JKEJIE30), CBOOOIHBIE
3JIEKTPOHDL, IPOTOHbLI M HEMTPOHBL Bee 3t
(paKTOPBI HEOGIATOTIPUSITHO CKA3BIBAIOTCS
Ha MHOTMX (PU3HOJIOTHYECKUX IIPOLIECCAX
U IIPOBOLIUPYIOT BOBHUKHOBCHUE KATAPAKT
U 3/I0KAYE€CTBEHHDBIX OITyXOJIEH.

YTO6BI U36EKATH OITACHBIX HOCICACT-
BUI, B IPOT'PAMMY KAKJOM SKCIICAUIITNHA
BIJIIOYAIOT LEJIBIA DPsJ CHELUATIbHBIX
npoueayp. Haxoznsacs Ha 60pTy, KOCMO-
HAaBTbl 3aHUMAIOTCH (PUBUYCCKUMU YII-
POKHCHUAMY, HE AaBasl MBIIILAM aTPO-
¢dpuposaTbcsa. OTBETCTBEHHBIE PAOOTHI,
B TOM YUCJIE B OTKPBITOM KOCMOCE, IIPO-
BOZATCA TOIBKO IIOCJIE TOI'O, KAK Y4aCTHH-
KM I10JICTA AKKIMMATU3UPYIOTCA K KOCMH-

YCCKHM YCJIOBHAM U B UX OPTAHU3MAX 34~
BEPUIUTCS TIEPEPACIPEICIICHUE JKUJIKO-
crert. C MOPCKOU 6OJIE3HBIO, OPTOCTATU-
YECKOM TUINOTOHUEH U CHIKCHHUEM
KOCTHOH M4CChl IIOMOT'aiOT OOpPOTHCS
CHEIUATIbHBIC JIEKAPCTBA. 11 moaie pKa-
HUA HOPMAJIBHOTO IUPKAJHOI'O ITUKIIA
IPUMECHACTCI UCKYCCTBEHHAS [IEPUOIU-
4eCKasi CMEHA OCBENIEHHOCTH. Cielnab-
HbIE SKPAHBI 3ANTHNIAIOT KUK OT BPE/I-
HOI'O KOCMHUYECKOTO uainydyeHus. M

e Nanku 2ek

OHA neununAtT K NOBEPXHOCTH?

OtBevaet Keanap Otam (Kellar Autumn)
13 Koaneaka Abtonca n KAapka :

Ha nmankax rekKOHOB HET HUKAKWX JTUTI-
KHX BEHIECTB. 34TO UX CTYITHH ITOKPBITHI
MWIUTUOHAMH MUKPOCKOITNYCCKUX IICTHU-
HOK. Ha KOHIIE KOKIOM NETUHKUA UMECT-
Cs1 MHOKECTBO HAHOCTPYKTYP, KOTOPBIE
HAa3bIBAIOTCS JIOMATOYKAMU U OHECIICYH-
BAIOT TECHBIM KOHTAKT C PA3JIMYHBIMU I10-
BEPXHOCTSIMHU.

B TIPOIIJIOM I'OZTY MBI C KOJIJICTAMH BbI-
SICHWIH, 9TO CLHECIVICHUE INETHUHOK C I10-
BEPXHOCTBIO OOECIIEUYUBACTCS CIAOBIM

MCKMOJICKYJIAPHBIM ~ BAH-JCP-BAAJILCO-
BBIM B3aHMO/IEMCTBHUEM, KOTOPOE OOYCIIO-
BJICHO CKOPEE I'€OMETPHUCIH HAHOCTPYK-

Typ,
6eHHOCTAMNA. Ha OCHOBAHMH HAIIEro

HCXCIN HX XHUMHYCCKHMH OCO-

OTKPBITHS MBI CJIETTAJIN BBIBOJI, UTO JTIOOYIO
MOBEPXHOCTDb MOKHO CZEIATD <IUIIKOMN»,
CCJIN IIOKPBITH €C MEJIbYAHUIITIMHA BbICTy—
aMu. OTOT IPHUHLMII YAAIOCh UCIIOJIb30-
BaTh /IJIs1 CO3/JAHUS IIEPBOH MCKYCCTBEH-
HOW I'€KKOHOBOM JIATTKH.

VipasjieHUE NPUIUITAHUEM U OT/INIIA -
HHUEM TOXKE CBA3aHO C TCOMETPHUEH, A HE

¢ xumueit. Bece 6,5 MIIH. IETUHOK CPEJi-
HEM AMEPKA MOI'YT BbIACPXKATb BEC 10
130 kr. Biewatigronas cruia CLeIvICHUS
34CTABJIACT 32IyMaThCs: KAK K€ T€KKOHBI
OTPBIBAIOT CBOM JIATIKK OT [IOBEPXHOCTH
BCEro 3a 15 Mc? OKa3anoCh, YTO MECTUHKA
JIETKO OTLECIIIAECTCS, €CJIU €€ HAKIIOHUTD
Ha 30: CTBOJ BOJIOCKA JEHCTBYET KaK
phIyar, OTPbIBAIOIIMI JIOTATOUYKU OT I10-
BEPXHOCTU. YTOOBI YMEHBITUTD YCUIIHE,
I'EKKOH OTJICIUIAET IETUHKU 10 OYCPENIH,
a He Bce cpagy. |

B Mupe Hayku
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YeTbipe KOCMUYECKUX KAIOYA

N3 TeMHOTbI

OdopmMUTb NOANUCKY HA XXYPHAA «B MUpe HayKn» MOXKHO:

¢ no Karaaoram «Mpecca Poccum», NOANMCHON UHAEKC 45724; «PocneyaTb», NTOANMUMCHOM UHAEKC 81736; nepruoANYeCKUX USACHUIN AAS BUBAMOTEK,
NoANUCHOM nHaekc b392; nsaannm opraHos HTU, noancHom nuHaekc 69970;

* yepes peAaKUmIo (ToAbKo rno Poccum), nepeyncaAms AeHbrn Yyepes C6ep6aHK UAM NO NoYTe, OTNPABUB KOMUIO KBUTAHLMK (C yikazaHnem ®.N.O.,
TOYHOTO aApeca U uHaekca noanvcuyvka) B PocHOY no noure, no ¢akcy: (095) 105-03-72 uam no e-mail: red_nauka@rosnou.ru. CTouMocCTb
NOAMUCKM HA NoAyroame - 390 py6., Ha roa - 780 py6.

MoAnMcaTbCs MOXKHO CO CAEAYIOLLLETo HOMepPAd, B KBUTAHLIMM O6S3ATEABHO YKA3ATb HOMEP, C KOTOPOro MOMAET NOANUCKA.

BAGHK MOANUCKU MOXHO B3$iTb B AKOGOM HOMEpPE XXYPHAAQ; MOAYYUTb B PEACKLIUW; BbICBIAGEM NO HAKCY UAM Nno e-mail.

FA€ KynuTb XXYPHQOA (TEKyLLue Homepa):

® B NepeABMXHbIX KNOCKAX «MeTponoAnTeHoBeL,» OKOAO CTAHLUA METPO;
* B KMOCKe «AeAoBble AloAU», 1-9 TBepckas-AMcKas YA.,1;

e B KMockax Mry, MrMMO, PYAH, MUPJIA;

® B MNABMAbOHE Y MeTPO «TMMUPS3eBKas»;

® B KMOCKQX I. 3eA€HOrpaaa.

Bce HomMepd XXYPHOAOB MOXHO KYNUTb B PEACKLIUK XXYPHAAQ NO aAppecy YA. Paano, Aoom 22

HerocyaapcTeeHHOe 06pa3oBaTeAbHOE yYpexAeHue
«POCCUIMCKUI HOBbIA YHUBEPCUTET»

PacyetHbIn cuet 40703810200000010014
B AKB «McT-Bpurax baHk» 3AO, . Mocksa BNIK 044579128
KoppeCcnoHAEHTCKNM cYeT 30101810500000000128

VIHH 7714082749; KN 770901001

Oammans, N.0., appec NAATEAbLLMKA

Bua naatexa Aata Cymma

MoANMMNCKA HA KYPHOA
«B Mupe Haykun»

MAQTEABLIMK

HerocyaapcTeeHHOe 06pa3oBATEAbHOE YYpeXAeHne
«POCCUNCKNI HOBbIV YHUBEPCUTET»

PacyetHbIn cyet 40703810200000010014
B AKB «/cT-Bpuraxx baHik» 3AO, . Mocksa BNIK 044579128
KoppecnoHaeHTCKMIM cyeT 30101810500000000128

WVHH 7714082749; KM 770901001

Gammang, V.0., aapec NAaTeAbLLMKA

Bua naatexa AaTta Cymma

MoANMNCKA HA KYPHAA
«B Mupe HayKku»

[AaTEABLLMK
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