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Aappu Kaxuaa
MydrcuuroL 1 HCEeHUGUNBL DASAULAIOMCA CIMPOCHUEM U AKINUSHOCINEIO
20/106H020 MO32d.  *

PU3NKA "4

KBAHTOBbIE YHEPHbBIE AbIPbI

BepHapa Kapp n CtuseH [MaaAuHre

Bcrope gpusuri cmo2ym co30asams HepHole Obipol
8 JIAOOPAMOPHBIX YCTIOBUSX.

NHO®OPMALIMOHHbIE TEXHOAOTUUN
HEMPOMOP®HBIE MUKPOUYUIbI

KBa6eHa boaxeH |
KpO.X'OWlele a/zeicmpormbze uMumamopbz HeupOHHblx
CMPYKmyp nomozym 6epHyms UHEAMUOAM 3PeHuUe U CILYX.

METEOPOAOTIUNS
r'POM CPEAUN 9CHOIO HEBA

Axoszed Asanep
Monrusa 00 Cux nop ocmaemca 014 YHervlx 3a2doxoll. Pe3ynsmaniv.
NOCNCOHUX HAO/IOOCHULL CBUOCTMENLCMBYIONT O MOM, UIMO MOJUHUL
ABNIACTNCA MOUGHBIM UCTIOYHUKOM DEHIM2eHOBCKO20 U HeHUSL.

MEAMLIMHA 3 ‘
KAK OCTAHQBUTb XAAMUAUNIO? %

A3Bua Opxmnyc, Toun Aapsuaa n Natpuk basoan
CMO2YM Sttt UCCO0BAIMENIU COCPICUBANMD DACIPOCPAHeHUEe XAAMUOULL, BbI3LIBAIOU4UX L I
opmanemMonouMecKue Namoio2ul, NHeeMOHUIO?

3 F i

MEAULIMHA 3 % =4
PASAEAEHUE ULLNOMNATOB

KapuHa TusaHoBa
Jlea 200a HaA3a0 68 MOCKOBCKOLL KauHUKe Oblld YCReuMo 1npoeeoeta YHUKANLHAL ONePaLUu.

-

MNAAHETOAOINS

YTO PA3OIREAO ACTEPOUADI?

AAQH Py6uH

TTocnedree omxpoimue noomeepouUso nPeononoNceHUe O MOoM, UMo CIMOIKHOBCHUS KAMEHHbLX e MO2)N
ObiMb UCTMOUHUKAMU UX DA30ZDesA.

BMOTEXHOAOTUN
B MOUCKAX MOAEKYASAPHbIX COKPOBWLL]

pu Ctukc

Pyccruii yuerulii co30an noUcCKo8yto CUCIeMY, KOmopas asmoMamu4eckis AHAnUSUPyem Hayumsle
nYOUKAUUU U HAXOOUIN BANCHBLE 3AKOHOMEDHOCINU 8 MAKOM 00Beme UHPOPMAUUL, KOMOPBILL He 100 CULY
nepepabomams 4enoeex).

APXEOAOIN4
APEBHUE COOPY>XXEHNS BOCTO‘-IHOFO KPbIMA
Amutpuint Mucropos 5

EOCﬂOp KuMMepuucxuu OMmJaUHaemcs pdSHOO@D&BM@M apxeono2utecKux namanmHuKos, Ho 0c000
86L0eNIAI0MCA YHUKAIbHBLE 110/1e6ble o60p0Hume/lebte USIU NOZPDAHUYHBLE COOPYIICCHUSL.
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OT PEAAKLIM
BCEOBLLAS MHBEHTAPU3ALINA

50, 100 1 150 AETTOMY HA3AA

COBbITUY, PAKTbI, KOMMEHTAPUA
‘»HOC/\eACTBMq CTUXUHOTO BEeACTBUSI

1 XpaneTb — 3A0P0BbIO BPEAUTb

} JPEAUrMO3HOCTb HO FreHETUYECKOM YPOBHE

1 JONACHbIE YAUTKM

1} JHayyHoe kade

1 IKAMMAT 11 DBOAIOLLMS

1 1ByayLee — 30 AbIPSIBBIMY KOAECAMMU?

1 poTMB 3aKOHA

MPOPUADL

BU3HEC B CUHTETUMECKOM MUPE
Cam Axadppu

Jhcetime Konnuma, npedcmasument COOOU,eCMBa yHeHsix,
Daspadamuvl8arouux Ho8oe HanpaeneHue 8 CO8PEMeHHOL

HayKe — CUHMEeMU1ecKy1o OUOI02ZUIO.

KHMXXHOE OBO3PEHUE

ANABOPATOPUS
HAHOBUOTEXHOAOTINU - HOBbBIE
FTOPU3OHTHI

Amutpun Muciopos

Pazsumue HAHOOUOMEXHON02ULL Odent B80IMOICHOCIL
€030a6amMsb HOBbLLE BbICOKOYYECMEUIMEILHBIE U 0CULCEbLe
cucmemot OJLA parmett OUazHOCMUKU, Jle4eHus U O0CIAGKIL

NeKaApcme K KAemmam-MUULCHAM UL OP2AHAM.

3HAHUE-CUAA
KOMMNAKTHBIE TEAEBU3OPBI

Mapk ®uwerttu
Teﬂeewopu C NAASMEHHBIMU UL
M‘MOKOKPUCMWMHQCKWM 3Kpchmu BHeUILHe

NPUBNIEKAMENbHEe CEOUX CO6p6lWlb€6 C ANIeKMPOHHO-

JIYHeBLIMU PYOKAMU, HO CINOSAIM 00POJICe.

OB3OPbI:

CNPOCWTE SKCIMEPTOB
Moocem aiu mpaema 66ims 60 01a207

aszycm 2003
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OT PEAAKLUK

BCEOBLIAR

IHBEHMaApU3aLUY

BHHBapC 2005 r. B KanudOpHUM-
CKOM ropopke Carrep paszpas-
UJICA CKaHJAal: aJMHUHHUCTPALUA
Brittan Elementary School moTtpe-
60Bana, 4TOOBl YUYEHHUKU CEJAbMBIX
U BOCBMBIX KJIACCOB HOCHJIHU K€-
TOHBl CO CBOHMM HUM€EHEM, (POTO-
rpaguenn U pajuOMETKON, copep-
Kamen HUACHTUPHUKAIHUOHHYIO
nH@POPMALUIO, KOTOPAsA MOTJIA Obl
ABTOMATUYECKH CYHUTBIBATBCSA BO
BpeMsA 3aHATUNA. lIpeanonaranaocs,
4TO IIOJOOHOE HOBHIECTBO IIOMOXKET
IIOBBICUTb 6€30IaCHOCTb YYCHHUKOB
U IIPEAOTBPATUTH BaHAaau3M. Ho
poAUTENN U JAETH INOCUYUTAIH, YTO
PYKOBOACTBO IIKOJBI NPAKTUYECKHU
IIPUPABHAJIO HIKOJBHUKOB K CKOTY,
KOTOPBIH CHA0XAI0T METKOH JJIs
ONpPENEICHUSA MECTOHAXOXKACHUS
JKUBOTHBIX.

O6cTanoBka B Carrepe Haka-
aunnack. Kaxk Hanmmcana rasera Los
Angeles Times, OfHA IIKOJAbHULLA, IIPU-
JIs1 U3 HIKOJIBI, CKA3aJ1a, YTO YyBCTBY-
eT cebd TOBAPOM B CylEpMapKETeE.
Popurenn y4€eHHUKOB OPraHU30BA-
I akuuu nporecra. K HUM 1Ipu-
COCIMHUINUCHL AMEPUKAHCKUMN COIO3
33 IPAKIAHCKHE CBOOOABI U JPYIUe
OO6IIECTBEHHDBIC OPraHu3anuu. Yepes
HEKOTOPOE BPEMs HIKOJIA PELINUIA OT-
Ka34TbCAd OT HOBOBBEJCHUA.

CerogHsa Haspesa ocTpas He-
O6XOJUMOCTb B I'OCYLapPCTBEHHOM
IIpOorpaMMme, KOTOpas IoApaszyMe-
Bajia O6bl PA3bACHECHUE U HMHUPOKOE
OOCYyXJAEHUE NPOO6IEMBl 3AIUTDI
3JIEKTPOHHOII HENPHUKOCHOBEH-
HOCTU JIMYHOCTH. IIpaBUTENBCTBO
CIIIA HACTOHUYUBO JTOOOUPYET UJICIO
OCHAIICHUS NACIOPTOB PagUOMET-
KaMH, coAepKamuMu HHOOpMA-
LUIO O JIMYHOCTHU €ro BJIAJeJIbld,
KOTOPYIO CMOI'YT JUCTAaHIMOHHO
CYUTBHIBATh KAK TAMOXCHHUKHU, TAK
U TEPPOPUCTHI, PACHOJOKUBIINECS
B GimokarnmeM Kape. MUHUCTEPCTBO
BHYTPEHHHUX [J€JI YK€ PaCIopAgu-
JIOCh O TOM, YTOOBI CHAOAUTH HOMXK-
HbIMU OpacaeraMu 6osee 1700 um-
MHUI'PDAHTOB, MNOJABIIMX 3asABKM Ha
IIOJIYYECHHUE BHJA HA MOCTOSAHHOE
JKUTEJNbCTBO, YTOOBI OHHU HE MOIJIU
CKPBITBCS, €CIAM NOTpebyeTcs HUX
penopranuda. C Apyrom CTOPOHBI,
B KOMNAHUIO [nCom, pa3padboTas-
MYIO JKETOHBI AJI YYEHHKOB, YyXKe€
O6pPATHUINCh U3 MHOI'MX HIKOJbHBIX
OKPYI'OB, HHTEPECYACh BO3MOXHOC-
TBIO PEATU3ALUU TAKOTO poJa NPO-
rpamm.

PagumomeTrku camu mo cebe He
IJIOXUW U HE Xopomu. Bce 3aBu-
CUT OT ULEIu U Cclocobdba Ipume-
HeHuA. Hanpumep, OHHM MOTIYT IO-

MOCAYLLHAS yYeHULQ.

MOYb BBIABUTDH NPUOBIBIINI B OPT
KOHTeHep ¢ 6omboi. B Bpasuiun
40 npeanpUHUMATENEH, BCTPEBO-
JKEHHBIX CTPEMHUTEJIBHBIM POCTOM
OOXHINECHUI [IEeTEH, IO COOCTBEH-
HOU MHHULIMATUBE PCIINJIN UMIIAH-
TUPOBATb CBOHUM 4YaJaM IOJ KOXY
pagnoMeTKku. KoMmanus, uUMIIOp-
TUPYIOWAs 3TH IPUCIOCOOIECHUA
u3 CIIA, coobmunaa eXeJHEBHOU
OpasuibcKkoit raszere O Globo, 4TO
B O4YepeAr 32 PAJUOMETKAMU CTOAT
2000 yesoBEK.

B ornuumne or 6pa3suibCKUX OU3-
HECMEHOB, y CATTEPCKUX IIKOJbHH-
KOB He ObUIO BbIOOpA. MIM rposu-
JIO UCKJIIOUCHUE, €CJIU OHH SBSATCA
yTpoMm 6€3 KeTOHA. BO3MOXKHO, py-
KOBOJCTBO IIKOJIbI UCXOAWUJIO U3 Ca-
MBIX JIYUIIMX HOOYXAEHUI, HO Ha-
BA3BIBAHHUE METOK MOJIOABIM JIIOAAM
crano (GOpPMON HACHUIBbCTBEHHOTI'O
BBEJCHUA UX B HOBOEC «IIOJHAA30D-
HOE» OOHIECTBO.

B HEKOTOPBIX CIOSAX AMEPHUKAHCKO-
ro OOWECTBA BCErAa CyLECTBOBAJIO
HUHCTUHKTHUBHOC HENPUATHE YIO-
CTOBEPpEHMUI JAUYHOCTU. CpeacTsa
CJIEKEHUA 32 JIIOAbBMH HUKOIJA HE
CMOI'YyT HOJYYUTh IHPOKOTO MpPH-
3HAHUA O€3 CEPbE3HOIO U AJIUTENb-
HOI'O OOCYXJEHHS BO BCEX CJIOAX
obmiecTna. }}

B mupe nayku



30,100,150 NET TOMY HA3AJ

1> Bepa B npeanucaHus 11 OnpoBep)keHue noAeta 1 MeAULMHCKAsS AOBAS TAUCTOB

ABTI'YCT 1955

MAALEBO. B xax/0M Bpaye JTOJU BU-
ST 3HAXAPS M OUYCHb ICPEKUBAIOT,
KOI'7ZIa BO3ZHUKAET COMHEHUE B €I0 BCE-
BegeHuu. Korga nanueHTy Tpebdyercs
MaTEPHUATIbHOE CBU/IETEIBCTBO TEPATICB-
THUYECKUX TAJAHTOB JICUAETO Bpaya,
NPOIIE U MPABUJIBHEE BCETO BBIIIHUCATH
eMy 6€30MaCHYIO ITUIIONIO UIH MUK-
crypy. Kak n3ssectHo, penentsl O6bIYHO
OHUITYTCSI HEPA36OPUYUBBIM ITOYCPKOM,
U NI0GOMBITHBIM MAIMUCHTAM TPYIHO
JIa’Ke NPUOTU3UTEIBHO OMPEICTUTD Xa-
paxkTep nekapcTsa. B cayyae, ecnu mna-
IIUEHT IO POCUT (PAPMALIEBTA IPOYECTh
pEeuenT, He PEKOMEH/IYETCS HA3HAYATh
OOIIEN3BECTHBIE BEIIECTBA (TAKUE KAK,

HaIlpUMEpP, MOJIOYHBIN CaXap). A BOT Ha-

CKONOAAMWH. Jloxrop IlHaiaepanH
n3 bajieHa npejiaraeT UCoAb30BATh IS
AHECTE3MU BMECTO XJIOpO(popMa 1 apupa
PaCTUTENIBHBIN a7KaIONI. HEM3BECTHO, KaK
XUPYPr JOra/1aacs UCIOAb30BATh €O JIJIs
OO6IIIEr0 HAPKO34, BE/IH 110 CBOMCTBAM BEIIE-
CTBA HEJIB35 OIIPEJIC/INTD, YTO OHO SBJISIETCS
AHECTETUKOM. PEKOMEH/IYEMBII AJIKATIONU]]
CKOIIOJIAMUH OBLI U3BJICYEH U3 Scopolia
Japonica, pacTeHus, 60JbIIE U3BECTHOT'O
KaK SIMTOHCKAS 6eJIa/IOHHA.

ASPOMNAAH A3HIAWN. «Cospanue nera-
IOIEH MAIMUHBI B CMUTCOHOBCKOM UHCTH-
TyT€ OBLJIO IIPUOCTAHOBJIEHO HU3-34 HEJIO-
CTATKA CPE/ICTB HA JOPAOOTKY yCTPOHUCTBA
3amnycka. M3 coobmeHnn 6€3rpaMOTHBIX

3BAHHS THIA «AMMOHHU3UPOBAHHASA Ha-
CTOMKA BaJIEPUAHBI> MOKHO YK43bIBATH
CIIOKOITHO: OHH HE ITO/IOPBYT aBTOPUTET
Bpaua.

ABI'YCT 1905

BOS3BbILLEHUE TAABECTOHA. YcrienHo 3aBepiieHo CTpo-
UTEIbCTBO I'PAHAMO3HON 1aMObI B ['a/1BECTOHE. YHUKATIBHOE
TEXHUYECKOE COOPYKEHHUE IPEJCTABIACT COOON GETOHHYIO
creny 4,5 Muiu (7,2 kM) JMHoM U 17 dyToB (5,1 M) BBICO-
TOM. ['OpOJ MPUIIIOCHh NOJHATH O CAMOI'O BEPXa CTCHHI.
CaMOOTBEPKEHHOCTD, C KOTOPOH I'aJIBECTOHLIBI BO3BOJU-
JIM 1aMOY, BIIOJIHE OHATHA: 8 ceHTAOps 1900 I. cCTpalHbIi
LITOPM YHEC 60J1€€ 8 TBIC. JKU3HEI. YIepo OT pa3pyleHUN
cocTasui 6osee $20 MiH. Briepseie 32 5 1€T rOopokaHe 00-
peId CHOKOUCTBUE M YBEPEHHOCTD B 3aBTPAIIHEM JJHE.
YTOOBI BEIPOBHATb YPOBEHb I'OPOJA, IPUIIIOCH NOJAHATD
2156 31aHUA.

NOBASI COAMTEPA HA HAXKMBKY,
1855T.

JKYPHAJIUCTOB MHOTHUE CHENAU BBIBOJ,
4TO OHA BOOOIIE HE CIIOCOOHA YIEPKATD-
€4 B BO3ayxe. BO3MOXKHO, JaHHBINA anIapar
U B CAMOM JI€JIE HE IIPUTOJEH JJIA IIOJIETOB, HO, IOBTOPAIO,
OTKAa3aJI MEXAHU3M 3aI1yCK4, U BOIIPOC O TOM, OYJET JIM HAll
CaAMOJIET JIETATD, OCTAETCSA OTKPBITBIM>» — C.IT. JIsHrIN.

ABI'YCT 1855

AOBYLUKA AAS NAPA3SUTOB. Ha wmumocrparinu u3o-
Opa’KEH NPOLECC YAAICHUSA JEHTOUYHDBIX YEPBEH U3 JKETY-
K4 C TTIOMOMIBIO 3aMATCHTOBAHHOI JIOBYIIKH. ABTOP MPE/I-
JIaraeT UCHOJAb30BATh OJMH U3 ABYX Pa3MepoB — A unu B.
CHa4aJj1a MayeHT IoJI0AA€T HECKOIBKO JIHEH, 4 3dTEM I1PO-
[VIATBIBAET JIOBYIIKY C IIMIIEBONU IIPUMAHKON, HAIIPUMED, Ky-
COUYKOM ChIpa. [IpOGUPAACh K IPUMAHKE, IEHTOYHBIA YEPBb
HAaKaJIBIBAETCSI HA OCTPBIC 3yObs BUJIKU U 3ACTPEBAET. 3aTEM
JIOBYILIKY CJIEAYET AKKYPATHO BBITALIUTH, YTOOBI HE PA30-
pBaTh Mapa3nuTa.

4 B Mupe Hagku

asayem 2005






COBLITHS, ®AKTbI, KOMMEHTAPHH

0B SEMAL: nocencrens uynams

LlyHOMW OCTOBASIAU
PAHbI HO 3EMAE,
NOCTOSIHHbIE
COTPSICEHWUSI
N3MEHSIAN OpPMY
OKEQAHWMYECKOTO
AHQ.

26 pekabps 2004 r. BUpMaHcKast
TEKTOHMYECKAS MAUTA HOKPEHNAACH HA
30MNaA, HOABUHYBLUNCH HO VIHAMKCKYIO
MAWTY, BbI3BAB MOAHSTUE AHO OKEAHA U
LlyHOMMU.

i

- Kuran

BvpmaHckas
nAuTa

MHAWNCKOS NAUTO

MHAW

ABCTPAAVNCKAS MAUTA

1 OKEAH

IIpomenmuit 2004 1. 3aKOHYHUJICA
CTPALIHBIM O€JICTBUEM. 3€MHAs KOPa
pa3Bep3/1aCh, U HA OKEAHMUYECCKUC
BOJ bl ObLJI HAIPABJICH MOIIHECHIINI
yaap. HyHaMu, O6pYyIIMBIINECS HA 1O-
oepexbe co ckopocTbhio 700 KM/4ac,
YHECIU 60Jiee 225 THIC. )KU3HEH, JIU-
MWUAN CPEACTB K CYIECTBOBAHUIO
MHJUJIMOHBI JIIOACHU. 3EMIICTPACCHUE,
onpepenseMoe MarHUTyA0u 9, cTa-
JIO CAMBIM MOIIHBIM U3 KOTJA-IUOO
NPOUCXOAUBIIUX B JAHHOM PETrHO-
He. ITogo6HoO€e HAGIIOAATOCH JTUIIb
B 1964 1. Ha AmsicKe.

IToa3eMHBIA PA3JIOM IIPOU3OIIET
B 100 kM oT1 6epera CyMmaTpsl, HA 3a-
NagHOM OKOHEYHOCTH BUpMaHCKON
OJWATHL. [JIUHHBINA TOHKHUH MJIACT
3€MHOM KOPBI CTAJI HAJBUI'ATbCSA HA
MHANNCKYIO IJIUTY, IEPEMENAACH CO
CKOPOCTBIO 14 MM B roji. 26 ieKaéps
2004 r. BupMaHCKas IUTa IPOABUHY-
JIACh HA 3414/ ¥ BBEPX 1O HAKJIOHHOU
IUIOCKOCTU IPUMEPHO HA 15 M.

COrjIacHO NPEANONOKEHUAM
cericmounora Yen Xu (Chen Ji) us
KanudopHUHCKOrO TEXHOJOIUYE-
CKOT'O MHCTHUTYTA, 671arofaps 3eM-
JIETPACEHHUIO YETBIPEXCOTKUIOME-
TPOBBIN Yy44aCTOK 3€MHOM KOPBI YIIIE
HMKE JJHA OK€aHA. JJJIMHHBINA Pa3ioM
BBI3BAJI CCHCMUYECKUE BOJIHBI OYEHD
HM3KOH 4aCTOTHI. BeposaTHO, pa3pbiB
MPOJBUTAJICS AAJIbIIC B CEBEPHOM Ha-
MPABJIECHUU, HO CIUIIKOM MEJJICHHO,
4TOOBI BBI3BIBATD CEUCMHUYECKUE BOJI-
Hbl. «Hamu npegBapuTenbHble MOJE-
JIM LYHAMH IIOKAa3bIBAJIH, YTO JJIMHA
pasnaoma 6plaa 60JIBIIE, YEM 11O pac-
yeTaM CEMCMOJIOTOB», — OTMEYACT
Ppank I'oncanec (Frank Gonzalez) us
HanuuoHaJapHOIO YyIPaBICHUA 1O HC-
CIEJOBAHUIO OKEAHOB U aTMOCHEPDI
B Cuatne. Bo BCAKOM ciyuae, 3¢M-
JIETPACEHUE PACIPOCTPAHUIIOCH 11O
BCEMY IHY OKE€aHa BJIOJIb XPeOTA, IPO-
TAHYBLIETOCA C CEBEPA HA IOT, U Ha-
MPABUJIO TUI'AHTCKHE BOJHBI ITTABHBIM
06pa30M Ha BOCTOK M 3411/l

JOCTUTHYB OTJIOTUX OEPETOB, IIyHa-
MU CHHU3UJIN CKOPOCTD U, 3"1171,HH Ha MCJI-
KOBOZbE, OYKBAJIBHO HAKPBLIA HUYETO
HE NOJ03PEeBABIINX 1oJcH. CHava1a
UMM OBUIM CHECEHBI IPHUOPEIKHBIC I'O-
poza CyMarpel, 3aT€M, JOOPABIIHCH 10
HHUKO6apCKUX OCTPOBOB, OHU CMBLUIN
BCE HA CBOEM Iy TH, yILIEJIC/IA JIMIIb I'OP-
CTKA JIIOJEI, KOTOPBIEC HAIIJIU CITACCHUE
Ha BEPHIMHAX JEPEBbEB. /IBUHYBIINCH
B AHJJaMaHCKOM MOP€, CMEPTOHOCHBIE
BOJIHbI O6pYIlII/IIII/ICI) Ha OTABIXAIOIIHX B
Tannange. Boana, pacnipocTpaHuBIIa-
ACA HA 3amaj, repecexia Magnnckuin
OKEaH CO CKOPOCTBIO PEAKTHUBHOI'O Ca-
MojieTau paszbunacky oeperos Muanmu
n Hlpu-Jlankuy. lecTb 4aCOB CIIyCTs
TUTI'AaHTCKHUE BOJHBI JOOPATUCH /10 Oe-
peros AppUKH, a 3aTEM NPOJO/LKUIN
CBOM YT BOKPYT 3¢€MHOI'O I11aPa, IIOKA
HE PACCEAIUCH B OKEAHE.

B TO BpeMsa Kak lyHAMH OCTABJIAIN
paHBI HA 3€MJIE, IOCTOSIHHBIE COTPSCE-
HUS U3MEHAIN (POPMY OKEAHUYECKOT'O
AHA. TekTOHHYECKHE TIIUTBI IIPOYHO
CKPCIHUJINCH, HAABUHYBIIUCH OJTHA HA
apyryio. CkaTue, COIIACHO pacyeTaM,
34CTABUJIO BPAIATHCS IVIAHETY HA TPU
MHUKPOCEKYH/bI OBICTPEE.

INoa3eMHBIE TOTYKU U3MEHUIIU (pOp-
MY U HOJIO)KECHHE HNPAKTUYECKHU BCEH
BHUpPMaHCKOU IJIATHI, B OCOOGEHHOCTH
AHTaMaHCKUX M1 HUKO6APCKHUX OCTPO-
BOB, IPEJICTABJISAIONUX COOOM BEPIIN-
HBI I10/IBOAHOTO XpebTa. [Toce 3emie-
TPsICEHNA HEKOTOPbIE M3 HUKOGapCKUx
OCTPOBOB YUIJIH IIOJ, BOAY, 4 OCTPOB
TPUHKAT PACKOJIOJICA HA TPU YACTH.

3anaJHbIM Kpail bupMaHCKON 11aT-
(OPMBI NOAHAJICSA HA HECKOJIBKO Me-
TPOB, 4 BOCTOYHBINM onycTuiacs. I1o
JaHHBIM Tonorpaduyueckoud CiayKObI
Muauu, rocylapCTBEHHOTO KapTO-
rparuyeCcKOro ypasaeHHUs, [TTAaBHbIIN
ropoj B palOHE AHJJAMAHCKUX 1 Hu-
KO6apCKUX ocTpOBOB ITopT-bBinap
CABUHYJICA HA 1 METP M CHU3UJICA HA
25 cm. 2Koszed Kappa (Joseph Currey) n3
Hucruryra okeanorpapuu CKpHUIICa
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B Jla-Xonps, KanudopHus, cuuTaer,
4TO OJUH U3 IIOJBOJHBIX XPEOTOB, pAC-
IIOJIOKEHHBIN K I0I'y OT HUKO6apCcKux
OCTPOBOB, KOTZIA-TO OBIJI YaCTHIO
CyMmarpsl. «Pano niam nosgno banga-
A4ex OIyCTHUTCSA U MICYE3HET B MOPCKOM
Ny4YUHE», — JICJIACT OH 3AK/JI0OYCHUEC
o cyapde roposa CymaTpsl.

ITo cosam Kapps, mojg3eMHBIE TOJTY-
KW CHSJIM HAIIPAXKEHHUE B/IOJIb 3a11aJHO-
ro Kpasg bupmanckoi mianTel. OJHAKO
KPYIIHBIE COTPACEHUA €LIE BEPOATHDI
B/OJIb €€ BOCTOYHON OKOHEYHOCTH,
IOCKOJIbKY, CMECTHBIIIMCh HA CEBEP CO
CKOPOCTBIO 25 MM B I'OJ, INTUTA MOKET
HAJBUHYTbCA HA JPYI'YIO IIATHOPMY
C BOCTOYHOM CTOPOHBI U CTATh IIPU-
YUHOU 3EMJICTPACEHUS, KOTOPOE yXKE
HE MOXET IIOPOAUTH IyHaMH. OZHAKO
Keppu Coe (Kerry Sieh) u3 Kanbprexa
[1OJIATACT, YTO PA3JIOM 3AKAHYMBACT-
cq K 10ry oT HUKOGApCKHUX OCTPOBOB.
Ecim 310 TaK, TO 3eMIETPACEHUE MOITIO
CMECTUTDb HAIIPSYKCHUE B CEBEPHOM Ha-
MPABJICHUH, CKAB M IIOIHAB IPYyTOM Kpait
BrpMaHCKOM IUIUTBL, ¥ TOIZA BEPOATHO
HOBOE KPYIIHOE COTPSACEHUE 3E€MHOM
KOpbl. COBPEMEHHBIE CEHCMOMETPHI,

KOTAA CTAPbI CNOCOB
HAAEXHEE

YKutenam octposa CeBepHbIN
CeHTUHEA YAQAOCH BbDKUTb.

Kak v BO BpeMeHa NaAneoAnTa,
3AECb AIOAW 3AHUMOIIOTCS
OXOTOW 1 COBUPATEALCTBOM. KaK
TOABKO HAYOAUCH MOA3EMHbIE
TOAYKM, OHU CMNACAUCH 6ErCTBOM
HQO BO3BbILUEHHOCTU. «HaLLM
NPEAKM YYUAU HAC, — MOSICHIET
OAMVH 13 MAEMEHW OHre, — YTO
KOTFAQ TPSICETCS 3EMAS, MOpe
HOCTynaeT Ha cyLwy. OHu
FTOBOPWAMN, YTO HOM HOAO BEXATb
HO XOAMbI UAU COAUTBHCS B AOAKY
M AABITb B OTKPBLITOE MOpED».

Y xurenem AHACAMOHCKMX
OCTPOBOB ObIAO MEHEE YACA.

/1 noka AtoAM MPOCBELLLEHHOTO
BEKA PbIAUCH B TEAEPOHHbIX
KHUrOX, MbITASICb CBA3ATLCS CO
CNACATEASIMU, AKOAN KOMEHHOTO
BEKA COBPAAUN AETEN, KOP3UHKMN,
CEeTU, AYKN, CTPEAbI U TASOLLME
YFOABKU 1 PUHYANCH HO XOAMBbI.

Mapeorpadsl U APyrue N3MEPHUTE/IbHBIC
IPUOOPHI IOMOTYT 326J1aTOBPEMEHHO
OINOBECTHUTD JIIOAEHU O HAJBUI'AIOIICHC
OIaCHOCTH. OIHAKO IPUOPEKHDBIM Pai-
OHAM A3HUU I'DO3AT LIMKJIOHBL, IIOCKOJIBKY
IJIOOAIBHOE NOTEIVIEHUE TPO3UT U3ME-
HEHHUEM KJIUMaTa. JIIoaen, oABEPriX-
Csl CTUXUIHBIM O€ICTBUAM, CIECAYET
IepecenaTh noganpue oT 6epera, rae
OHM HAUAYT 3AUIUTY OT NOCTOAHHO Ha-
CTYIAIOIIEIO OKEAHA.

Ho 111 MUJUIMOHOB O€IHAKOB B I1€-
PEHACEIEHHBIX CTPAHAX NOJOOHbIE

MEPBI 0€30I1aCHOCTH HEJOCTYIIHBIL.
Maaxypu Mykepam
Koaxama, HHous

Jonoanumensvras
ungopmarus no 3Moit meme
6 cmameue <Bcepaspyuarouasn
BONHA», <Bmupe nayxus,

Ne5, 2005 e.

MNorpy>xeHune. KoK BUAHO HO KOCMUYECKUX
CHUMKQX, CAEAQHHbIX AO LLyHaMU (BBEDXY)
M nocAe (BHM3Y), YACTb MHAOHE3NIMCKOTO
ropoaa baHaQ-Adex, PACMOAOKEHHOTO
HO CEBEPHOM OKOHEYHOCTN OCTPOBA
CyMatpa, 6bIAQ YHUUTOXEHA.
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Rl - 310 srEqHo

CepaeyHo-
COCYAUCTbIE
3060AEBAHMSI,
CBSI3OHHbIE

C ANMHO3 BO CHe,
BO3MOYXHO, CBSI3QHbI
CO CBOOOAHbLIMU
PAANKAAOMU,

Xpall — 3TO HE TOJILKO OJIHA U3 IIPU-
YMH pas3yaja CyIPyKEeCKUX OTHOIIE-
HUHA. OH CTAHOBUTCSA YIPO3OM AJIs
JKU3HH, €CJIM BO3ZHHUKACT BO BpEMA
IPUCTYIIOB AITHO3 BO CHE (PaCCTPOU-
CTBO, IPX KOTOPOM MHOI'O Pa3 34 HOYb
NPOUCXOAUT OCTAHOBKA JAbIXAHUA),
NPOBOLMPYS CEPAECUYHO-COCYAUCTHIN
KOJUJIAIIC. YYEHBIC JOJIIOE BPpEMs HE
MOTIJIA IOHATD, IOYEMY HAIll OPI'AHHU3M
CTOJIb YYBCTBUTEJIEH K BDEMEHHOMY
NPEKPALMECHHUIO IIOCTABKU KUCJIOPO/A.
HexkoTopylo ACHOCTb BHECIU HEAAB-
HME MCCJICJOBAHMSA, B XOJ€ KOTOPBIX
ObIJIU BBISIBJICHBI U3MCHCHHUSA HA TKa-
HEBOM M MOJIEKYJIIPHOM YPOBHE, KO-
TOPBIE MOT'YT OBITb OTBETCTBECHHBI 34

ATY NATOJIOTUIO.

PaccTpoiicTBOM JIBIXaHUSA BO CHE
CTpajgaoT 249% B3POCIDBIX XUTEICH
CeBepHOIT AMEPUKH, OCOOEHHO OCTPO
npo6aeMa CTOUT Y TYYHBIX JIIOJEH.
IIpu O6CTPYKTUBHOM 4IIHO3 BO CHE
JbIXaHUE IPEKPAIACTCA IPUMEPHO HA
15 cexkyHz yepe3 KaxK/ble HECKOIBKO
MHUHYT. M TAK IPOMCXOAUT COTHU PA3 32
HOYb. HayTpO 4eI0BEK YyBCTBYET CEOs
Pa30UTHIM, 4 CAMOE ITIABHOE — Y HETr'O
MOBBIIIACTCA APTEPUATIBHOE ABICHHE.
BepodaTHocTb yMepeETb OT UH(PAPKTA BO
CHE Yy TAKHUX JIOJEHU BTPOE BBILIE, YEM
IO TIOMYJIAIIUHU B IICJIOM, YTBCPKIAIOT
ABTOPBI CTATbU MAPTOBCKOI'O KypPHa-
na New England Journal of Medicine.
JlocnencTsrusa KUCIOPOSHOIO I'ONIOAA-
HUS TAKOT'O PO/, €CJIU OHO AJIUTCA I'O-
JlaMU, MOT'YT ObITb KATACTPO(PUIECKU-
MW», — cuuTaeT pusnosaor Hauaypu
IIpa6xakap (Nanduri R. Prabhakar) n3
VHuBepcuTeTa 3aaJHOIO PE3EPBHO-
I'o parioHa.

[ToueMy KpaTKOBPEMEHHAA OCTa-
HOBKQA JbIXAHUA UMCCT TAKHUC CCPHC3-
HBbIC TIOCJICACTBUA? Beap nioau, Ku-
BYIIHUE B BBICOKOT'OPHBIX PAMOHAX,
Hanpumep B AHJAX, XOPOIIO aJall-
TUPOBAHBI K HU3KOMY COJEPKAHUIO
KHUCJIOPOZA B BO3/IyX€, KOTOPBIM OHH
JIBIIAT, U HUKAKOM THIIEPTOHUYECKON
0O0JIC3HU Y HUX HE BOZHUKACT.

AYPHOW COH:
XPAan He TOAbKO
AocCadkaaet
OKPYXKAIOLLMM,
HO M yrpoXaeT
3A0POBbLIO TOTO,
KTO XPAMuT.

BUTAMWHbBI BECCUADBHbI

Bo3moxHO, cCBOBGOAHbIE
POAMKAABI U IBASIKOTCS]
BVIHOBHMKOMM AMHOS BO CHE, HO
peLwnT AM NPOBAEMY OXOTA 3a
HUMK? B nocaeaHee BpeMs 6e3
AHTUOKCUACHTOB, HOLIEAEHHbIX
HQ HENTPAAUZALMNIO BBICOKO-
PEAKLMOHHOCNOCOBHbIX
MOAEKYA, HE OOXOANACS HU
OAVH TEPAMNEBTUYECKUNN TECT.
HeBO3MOXXHO MOACUUTATD,
CKOABKO NCMbITAHWI

C ICMOAB3OBAHMEM
QHTUOKCUAOHTOB

MPOBEAEHO AAS MPOBEPKM

VX 9OPEeKTUBHOCTU

AN NPEAOTBPALLEHNS]
3060AEBAHUN.
[MpoTecTMpPOBAHbBI BUTAMUHBI
C., E N KOPOTUH, HO MOYTN BCE
6e3pe3yAbTaTHO. «OCHOBHAS
MPUYMHA HEYCNEXA COCTOUT

B TOM, YTO OHTUOKCUACQHTbI HE
AOBVPAKOTCS AO LIEAU U HE
YCTPAHSIOT MOBPEXAEHNM,
BbI3BAHHbLIX CBOOOAHbBIMU
POANKAAOMMU», — FOBOPUT
BroxnMuK bappu Xaaanyaan
13 CUHranypcKoro
HOLMOHOABHOIO YHMBEPCUTETA.,
o ero MHeHuto, NpoBAemy
HY>KHO PeLLaTb KAPANHAABHO,
Q 3TO 3HAYUT, HEOBXOANMO
KOHTPOAMPOBATb YPOBEHb
XOAECTEPUHA B KDOBU U
CAEAUTb 30 BECOM.

YTO6BI OTBETUTD HA 3TOT BOIPOC,
IIpa6xakap BOCCO3JaJl COCTOSTHUE all-
HO3 BO CHE Y KPBIC, IPEKPAIas 104~
4y KUCJI0POJa B FEPMETUYHYIO KAMe-
DY, TI€ OHU COJAEPKATUCDH, IPUMEPHO
C TAKOM K€ 4dCTOTOM, C KAKOU ITPOMC-
XOJUT OCTAHOBKA JIBIXAHUA Y JIIOJIEH,
CTPAJAIONIUX 3THUM 3400JIEBAHUEM.
Jpyryio rpymnmny rpbl3yHOB OH IIOME-
CTHUJ B aTMOC(HEPY C HOHUKEHHBIM
CoJlepsKaHUEM KUCIOPOAd, UMUTHPO-
BAB YCJIOBUSA BLICOKOTOPbA. B Teuenue
10 cyTOK ¢ MOMEHTA HAYaJ1d IKCIIEPH-
MEHTA Y KPBIC IIEPBOU I'PYNIIBI PA3BHU-
JIACh TMIIEPTOHHUSA U NPOU3OLIIN CE-
PBC3HBIC UBMCHCHUA B KAPOTUJHOM
TEbLE — y4aCTKE TKAHHU, YyBCTBHU-
TEJIBHOM K KOHLICHTPALIUM KHUCJIOPO/A,
PAaCHOJIOKEHHOM B ITIABHOU apTEPHH,

8 B Mupe Hayku
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KOTOpPAast HECET KPOBb K 'OJIOBHOMY
MO3I'y. ZKMBOTHBIE BTOPO! I'PYIIIIBI
HE IOCTPAJAJIH.

OO6BIYHO TP MA/IEHUHN YPOBHS
KHUCJIOPOJIa KAPOTU/ITHOE TEJIb-
1€ OCBUIAET COOTBETCTBYIONU
CUT'HAJI HEDBHOW CUCTEME O HEOO-
XOJJUMOCTHU ITOBBICUTbH KPOBSIHOE
IaBJICHUE, C TEM 9TOOBI KOMIICH-
CHPOBATb ACPUIIUT KHUCIOPOJA.
ITocpeHMKAMU B IEpeade 3TOro
CHUT'HAJIA TPEBOT'H CJIYKAT CBOOO/I-
HbIC paJuKaiIbl. Ho KOrjia ypoBeHb
KHCJI0PO/ia NAAET IEPUOJHYE-
CKH, KAK 3TO OBIBAET IIPHU AITHOS BO
CHE, CBOOO/IHBIC PAJIUKAJIBI «6EPYT
BEPX» HAJ KAPOTUJHBIM TEJbIIEM
U TIEPEBOJISIT €r0 B IEPMAHEHTHO
BKJIIOYEHHOE COCTOSIHUE, TAK YTO
JIA3KE MTOCJIE HOPMAJIM3AIUH YPOB-
HsI KUCJIOPO/1a KPOBSIHOE /1ABJICHUE
OCTAETCS BBICOKHM.

ITo muenuio I[Ipabxakapa, npo-
TUBOCTOSITH PA3PYHIUTEIBHOMY
JIEVCTBUIO CBOOOJIHBIX PaJHKa-
JIOB MOTJIM OBl BEIIECTBA, HEH-
Tpanusylomue ux. OH NpoBEepuUI
B OIBITAX HA KPBICAX OJJHO U3
TAKUX COCTUHCHUN, UMHUTUPYIO-
mee JEHCTBUE CYIIEPOKCUL-IIHC-
MYTa3bl, © OOHAPYKHUJ, YTO OHO
IPEAOTBPAIIAET PA3BUTUC Y KH-
BOTHBIX I'MIEPTEH3UU. MOXeET
OBITb, TAKOH JKE€ PE3YJIBbTAT JACT
npueM OObBIYHOM BUTAMUHHON
AHTHUOKCUJAAHTHOU NUIEBOM JJO-
6asku? IIpocTas MUIIOASA — YTO
MOJKET OBITh ayule? Beab equH-
CTBEHHBI HA CETO/IHS CIIOCOO
JIEYEHUS AITHOD OUYEHb HEY0OECH.
OH COCTOUT B TOM, YTO HA HOYb
OOJIPHOM HAJIEBAET HA JIUIIO Ma-
CKY, IPUCOEIMHEHHYVIO K aIIapa-
TY CO CKATBIM BO3/IyXOM.

«ATIHO3 BO CHE — 3TO NpobHIeMa,
Ha KOTOPYIO CErojHs He obpalia-
IOT JIOJIPKHOTO BHUMAHMUSI», — 'OBO-
purt IIpa6xakap, paboTbl KOTOPOI'O
MIPSAMO YKa3bIBAIOT HA PUCKH, CBSI-
3aHHBIC C 3TOM naTonoruen. M sce
JKE€ YYEHBIN HAJICETCS, YTO KJIMHU-
YECKHUE UCIBITAHUS AHTUOKCH-
JIAHTHOM TEPANINH HE 34 TOPAMH.

An3a MeAToH

rEnnbli BknAg 6 IEAUGUOIHBIE

B0330EHUA

Penmnuruno3HoCTbh B HEMAJIOU CTEIIC-
HH 3ABUCHUT OT I'€HOB, coobmmaeT New
Scientist.

Eme aBaauaTe ms7Th JIET HA34/1 IPU-
HATO ObLJIO CYUTATD, YTO PEIMIHO3HOE
IIOBEJCHUE — BCELIEIO IPOAYKT COLIU-
AJIU3ALUU JTUYHOCTH, UJIH, IPYTUMU
CJIOBAMH, BOCIIUTAaHUA. OJTHAKO pe-
3yJbTATHl HEJJTABHUX HUCCIACTOBAHUH,
YYACTHHUKAMU KOTOPBIX CTAJIU B TOM
4YHCJIE U B3POCIIbIE GIM3HELDI, CBU/IC-
TEJIBCTBYIOT, UTO 00JIe€ CyHECTBEH-
HYIO POJIb B 3TOM BOIIPOCE UTPAIOT
reHbl. OHU OTBETCTBEHHBI IIOYTH 32
40% BO3MOKXHBIX U3MCHCHUH B PCIIN-
I'MO3HOM ITOBEJCHUMU.

Bripouem, OTKpBITBIM OCTABAJICH
BOIIPOC M3MEHEHUSA T'€HHOI'O (PAKTO-
pa € TEYEHUEM BPEMEHU. AHAIU3 PE-
JIMTHO3HOCTHU JAETEH U NOAPOCTKOB,
JKUBYIIUX C OGUOJOIMYECKUMHU U ITPU-
€MHBIMH POJUTEISIMU, TOBOPHJI O TOM,
4TO UM CBOMCTBEHHO KOIUPOBATD Pe-
JIMTUO3HOE MOBEJICHUE TEX, C KEM OHU
JIEAT KPOB. DTO O3HAYAET, YTO POJIb
I'€HOB BOBCE HE BEJIUKA.

BBIACHUTD COOTHOIIEHUE MEKIY
BKJIA/IOM MPHUPOJBl U BOCIIUTAHU S
B JIEJIO PEJIMTUU PENTHIN COTPYIHUKNA
YausepcureTa MUHHECOTBI B MUHHE-
anonuce (CHIA). OHM NOJIaramoT, 9YTO
JUUIS1 IOAPOCTKOB (pearonui pakrop
BOCHHUTAHUSA, KOI/ld JETH CTAHOBATCS
B3POCJBIMH) HA IEPBBIM MJIaH BbIXO-
JISIT I'CHBI.

Jlopa Kénur u ee KoOJUJIeTH pas3janin
AHKETBI C BOIIPOCAMH, KACAIOIMUMHUCS
PENIUTHO3HOCTHU, MYKUNHAM-0JIN3-
HELaM, KOTOPBIM €/1Bd IIEPEBAIUIIO 32
TPUAIATE. 169 1ap GIU3HEIOB ObLIH
OJTHOSIUITIOBBIMU, TO €CTh HU/ICHTUYHBI
reHetudecky Ha 100%, 104 — pasHosan-
LIOBBIMU, COBITA/IAIOIIUMU I'€HETUYECKH
Ha 50%. Bce y4aCTHUKM 3KCIIEPUMEH-
T4 —KUTEJIU MUHHECOTHIL.

HccnegosaTtesieilt MHTEPECOBANIO, KaK
4aCTO OHHU XOJAT Ha CIIYKOY, MOJIATCH,
OOCYX/1AI0T PEIUTMO3HBIC YUECHUS,
KaK OTHOCHMJIUCh K 3TOMY B JIECTCTBE.
Te >xe cambl€ BOIIPOCHI ObIJIN 33/1aHbI
OTHOCHUTEBHO OTI1A, MATEPHU U OpaTa-
O/nm3HeIa.

Bcee 6e3 nckimodenus 100pOBOIIbLbI
CYHUTAJIH, 9YTO, KOI[a ObIIM MaJICHbKU-
MU, PCIUTUO3ZHBIC B3IJIA/IbI U ITOBCAC-
HHUE KAKJOI'O YWIECHA CEMbU COBITA/IAIIN.
Ho TOABKO OAHOSHUIIOBBIC OIU3HEIIHI,
CTaB B3POCJIBIMU U JKUBA IIOPO3HDb, IIPO-
JIOJIKAJIN TIPUIEPKUBATBCSA OJHOM JIN-
HUU BO B3IVIA/IAX HA PEUTHIO. Y IPYIUX
PACXOXAEHUS COCTABUIU IIPUMEPHO
TPETh CIYUAEB. «DTO HOJTBEPKAACT, UTO
C BO3PACTOM I'€HETHUUYECKUE (PAKTOPBI
CTAHOBSTCS BAYKHEE, A OJITMHAKOBOE BOC-
[MUTAHHUE OKA3BbIBACTCS HE CTOJIb CYIIe-
CTBEHHBIM», — TOBOPUT M3TT MaKIbIO,
OZVIH 13 Y4aCTHUKOB PaOOTHL

C 3TUM COI'JTACEH NCUXOJOT U3
Vausepcurera Manamu Mamnkn
Maxkkasior: «B 60JbIUHCTBE Cyda-
€B BbI JIMIICHBI BOSMOXHOCTH CTATh
TEM, KTO BBl €CTh HAa CAMOM JI€JIE, TIOKA
JKUBETE B POJUTENBCKOM jioMe. Ho Kak
TOJIBKO IOKUJIAE€TE I'HE3/10, HIUMHAETE
JIECTBOBATH COIJIACHO COOCTBEHHBIM
IPpCANIOYTCHUAM, OIIPCACIAd TCM Ca-
MBIM CBOE ITOBE/ICHUE.

TToaToMmy, Kak cuuTaeT MaKrbio, pe-
JINTHUO3HAS5I CEMbSI OKA3BbIBACT HE CTOJIb
IIPOYHOE IICHUXOJIOINYECKOE BO3JICH-
CTBHE, KAK CYUTAJIOCH paHee. TeMm He
MEHEE PEIUTHO3HOE BOCIIUTAHUE, 3a-
JIOKEHHOE B JIETCTBE, MOXKET CKA3ATh-
Cs1 TOI/1d, KOI/IA YEJIOBEK 3ABE/IET COO-
CTBCHHYIO CCMbBIO U Y HCTO ITOABATCA
netu. Ho 1151 oTBeTa Ha 3TH BOIIPOCHI
TPEOYIOTCA JONONHUTENbHBIE, H01ee
MU POKUC NCCICAOBAHUA.

MapwvHa ViHewmnHa
Hemounur: New Scientist
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NeKapCmea s nawei Kuain

«Bam JICKAPCTBA, KAKHC JICYAT UJIN Ka-

KHe ecTh?>» Tak 3Bydasa Tema BTOPOro
«Hayunoro xade», OpraHu30BaHHOI'O
MeXyHAPOJHBIM HAyYHO-TECXHHUYEC-
CKuM LeHTpoM (MHTLI) u areHTCTBOM
HNudopmHayka, B KOTOPOM HNPUHSAIH
yuacrtue 6oiee 60 papMaKOIOroB, Xu-
MHUKOB, IpeJcTaBuTencid papmanes-
TUYECKUX KOMIIAHHUI, alITEK U Kyp-
HaJIMCTOB.

O cr1oco6ax 60pBOBI € PaIbCUPULIU-
POBAHHBIMH JIEKAPCTBAMH PACCKA3aJI
Hropp AjlekcanapoBu4 PeBenbCKU,
npodgeccop kadeapbl aHATUTHUYE-
CKOM XHUMHMU XUMHUYECKOTO (PAKYJIb-

TeTa MI'Y. B ero madoparopuu paspa-
OOTaHBI TOYHBIEC U OBICTPBIE METO/IbI,
MO3BOJISAIOMUE BCEr'O 34 JIBE MHUHYTHI
OIIPEAEIUTD COCTAB JEHCTBYIOIEIO
BEIIECTBA M IPUMECEN B JIEKAPCTBEH-
HBIX CPEACTBAX. /s BBISIBICHUS
danbcruUKATOB IPUMEHAIOTCS MACC-
crieKTpoMeTpusa U (POTOUOHU3ALUS.
DTH K€ METOABI UCTIONB3YIOTCA U IIPU
AHAJIU3E JIEKAPCTB-IKECHEPUKOB, KO-
TOPBIE BBIITYCKAIOTCA MOCJE TOI'O, KAK
y pUPMBI-TPOU3BOJUTEIS OPUTH-
HaJIBHOT'O CPEACTBA 3aKOHYUIICA CPOK
NAaTEHTHOM 3amuThL [Ipyras ¢pupma
MOXKET BBIIIYCKATb IPENAPATHL C TEM
K€ JTEUCTBYIONUM BEHIECTBOM, HO
O/ APYTUM Ha3BaHUEM. Bo Bpems 06-
CYK/ICHHS BOIIPOCA O KOHTPOJIE Ka-
4eCTBA JIEKAPCTB CPEIU YYACTHUKOB
BO3HHMKJIM pa3Horiacus. [1o MHEHUIO
(papMaKOJIOTOB, ITTABHOE — HE TOYHBIN
XUMMWUYECKUI AaHAIN3, A IPOBEPKA ONO-
3KBUBAJIEHTHOCTH BCEX NIPENAPATOB,
MOCTYHAIOIINX HA PBIHOK.

Kak yreepxpgaer Cepren IOpbeBny
Mapuesuy, npogeccop Poccuiickoro
denepaspHOro LEeHTPa TepareBTUYC-
CKOM MEJIMIIMHBI, «IAHHBIC O 3d4PEru-
CTPUPOBAHHBIX JIXKCHEPHUKAX JIOCTYII-
HBI TOJBKO (PUPME-IIPOU3BOJUTEIIIO

u MHUH3APABY, HO HE AIITEKAM U HE
BpadaM. XOTs 3TO BOBCE HE 3HAYUT, YTO
OT HUX HA/I0 IIOJTHOCTBIO OTKA34ThCS».

Taxske 06Cy)XAaJICSA BOIIPOC O He-
O6XOAUMOCTU CO3L4AHUS HOBBIX JI€-
KapCTB, TAK KaK CYLIECTBYET SABJICHUE
PE3UCTEHTHOCTH (IIPUBBIKAHMS) BO3-
OynuTener 3ab60neBaHUI K Ipenapa-
TaM, OCOOEHHO 3TO KACAETCA AHTHU-
OUOTHKOB.

O TOM, KaK CErofiHd CO34aI0T HO-
BBI€ JIEKAPCTBA, PACCKA34J HA BCTPEUE
Bnapnmup Bacunbesud [TIOpOMKOB,
3aBeayromu nadoparopueit HMUHM
OUOMEJIUIITMHCKOM XUMHHU UM.
B.H. Opexosuua PAMH. Yuenble co3ia-
JIM IPOTPAMMY, C IIOMOIIIBIO KOTOPOU
IO CTPYKTYPHOU (POPMYJIE BEIIECTBA
MOYHO NIPEJICKA3aTh €I0 OUOJIOTU-
YECKYIO aKTUBHOCTBL. OHH ONEPHUPY-
10T 02a30M, B KOTOPYIO BXOJIAT 58 THIC.
AKTHUBHBIX COC/JUHCHUM.

HecMmoTps HA OCTPbIE MOMEHTBI
JUCKYCCHHU, IPEACTABUTENN (PapMa-
LEBTUYECKOIO OGU3HECA COBMECTHO
C YUCHBIMH HANIJIU B3AUMOIIOHHU-
MaHHE U pa3padoTaju MOPOrpammy
JAJIbHENIIETIO MJIOJOTBOPHOIO CO-
TPYAHUYECTBA.

Hukuta Bepreamc

EBpONd NOQOEMKUM mosunbHOCTH Y4EHbIK

B 20006 r. 3aKaHYUBACTCS ICHCTBUC
nporpaMmbel EC 1o Hay4HBIM HUCCIIE-
JOBAHUAM M TCXHOJIOTMYCCKOMY Pa3-
BUTHUIO, OJHHM M3 HaHpaBJICHI/Iﬁ KO-
TOpOM crana «[Iporpamma Mapuu
Kiopu — KaapoBble PECYPChl U MO-
OUJIBHOCTB yY€HBIX». Celfyac paspa-
6aTBIBACTCA 7-51 pAMOYHAA IPOrpaMma
(2007-2013 1T.), Ha KOTOPYIO 6YyIET BbI-
JIeJIEHO OKOIo €7 mapa. Oco6o¢e BHU-
MaHHUE YIACAICTCA  MEKIYHAPOJHOMY
COTPYLHHYECTBY, B TOM YHCJIC DPa3BU-

THUIO KaJ]POBOTI'O IIOTEHIIUAJIA U IOBbI-
IIEHUIO IIPUBJICKATEILHOCTH HAY YHOI'O
TPyAa JI MOJIOJBIX MCCJICIOBATEIICH.
B 2003-2004 rr. B EBPOKOMHCCHIO
nocTynuno 6osee 11 THIC. 3aABOK (U3
Poccun — okomno 2,5%). 3aasurenuy,
nojay4duBmue rpanTel EC ¢ ygyacruem
POCCHMHUCKUX HAYYHBIX OPIaHU3ALINH,
coCTaBAAOT 13%. YyeHble HAEN
CTPAaHBI NIPETEHAYIOT B OCHOBHOM
Ha MEXJYHAPOJAHBIC CTUIICHANUM JIJIS
NPOBEJCHUSA HAYYHbBIX UCCJICAOBAHUMI

U TOBBIIICHUA KBATU(PUKALUUA B OP-
rannsanuax EC. Hanpasaenue noj-
JepkuBaeTcsa HannoHaabHbBIM KOH-
TAKTHBIM LIEHTPOM 10 MOOUJIBHOCTU
HAy4YHBIX KaapoB ['OCy1apCTBEHHOTO
YHUBEPCUTETA — BBICIIEI IIKOJIBI 9KO-
Homuku (I'V-BII), craBminM OAHUM U3
OPraHu3aTOPOB cCeMUHapa «Co3gaHue
HAaLIMOHAJIbHOU MH(MOPMALMOHHON
CETU IS PA3BUTUSA MEXKAYHAPOAHOMN
MOOMJIBHOCTH HAY4YHBIX K4 POB>.
AMuUTp1M Mucropos
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Hayka 0 mexnonozug

B urone B [Ipare cocrosncsa eBponen-
ckuu popym «Hayka U TEXHOJIOTUSA —
oynymee EBponbl», IpOBOJUMBII
IPOCBETUTEIBCKON OPTraHU3AIIUCH
«Jemckas I'masa». B kondpepennuun
HPUHATIO ydacTue OKoyso 200 yem-
CKMX U MHOCTPAHHBIX YYEHBIX U I'O-
CyIapCTBCHHBIX ICATEIICH.
HecoMHEHHBIN MHTEPEC BBI3BAIO CO-
obmeHue (ppaHIly3CcKOro (pusmka, a-
ypeara Hob6enesckoit npemun KosaHo-
Tanuyaxu 0 ponu PyHAAMEHTAIbHBIX
HUCCAECJOBAHUHI U HEOOXOJUMOCTH UX
HOAACPIKKH I'OCYAapCTBOM, O B3aUMO-
CBSA3U OOPA3OBAHUA M HAYKU, O PO
KPUTHUYECKOI'O MBIIUICHHSA, O MECTE Ha-
YKH B OOILIECTBEHHOM CO3HAHMH, €€ IIPE-
CcTHXKE. [IJ1s1 WIUTIOCTPALIMHU CBA3H IIPU-
KJIaJHOI M (DYHAAMEHTAIBHON HAyKHU
KoaHO-TaHHY/PKU PacCKa3an O MOCIE/-
HUX U300PETEHUSX B OOJIACTH SICPHON
MAarHATHOH TOMOIpaUH, I71€ UCIIOJIb3Y-

€TCSl OXJIAK/ICHHBIH JIA3€PHBIM U3JIyYe-
HHUEM U NOJISIPU3OBAHHBIN B MATHUTHOM
TI0JIE T'€JIUH-3 B CMECH C BBIXAEMBIM BO3-
JIyXOM. MeTO/] IO3BOJISET OJIY4YaTh U30-
Opa’KEHH S OPT'AHOB I'PY/IHOM KJIETKH Ye-
JIOBEKA C OYEHD BBICOKMM KOHTPACTOM.

Barymas I[Tauec, npesngeHT AKageMun
HayK YexXuu, TOBOPHJI O COCTOSIHUU Hay-
KU B CTPaHE, BO MHOI'OM HAIIOMHHAIOIIEM
rosnoykenue B Poccnmn. Ocoboe BHUMaHNUE
OH O6PATHJI HA MAJTYIO IOAJEP/KKY HAYKHI
CO CTOPOHBI YACTHOT'O KAITUTAIA U HEOO-
XOAMMOCTD B3aUMOJICHCTBHA C EBPOIICH-
CKOHM 1 MMPOBOH HAyKOI.

WHTEpeC NpeCTaBIIsIO COOOIEHNE
Jlopana Cynbe 0 Haykorpaje «Codpus
AHTHUIOIUC», PACIIOIOKEHHOM Ha Iore
Opannuu, mexay Kannamu n Hunnern.
B nenrTpe, rae npuoOpuUTETHBIM Ha-
IIPABJICHUEM SIBIACTCI NHPOPMATH-
Ka, IPEJCTABICHBI, KDOME TOT'O, TAKHE
061aCTH, KAK HAYKA O JKU3HH, XUMUS,

06pa30BaAHUE, SHEPI'UA, OKPYKAIOM A
Cpella M 9KOJIOTUA.

B noxnane npodeccopa Cepres Karmiibt
«MeCTO HayKH B Oyzty1ieM EBpOIb> OCHOB-
HOE BHUMAHHE OBLIO YACIICHO CBA3AM
pyHIAMEHTAIBHOM U NPUK/IAJHON Hay-
KH, POJIX U MECTE HAYKH B BBICIIIEM OOpa-
30BAHHH 1 MTHHOBALIUAX, HOBbIM 34/1a49aM,
KOTOPBIE CTOAT MEPE], yYECHBIMH B PA3BU-
TBIX CTPaHax EBpoIIbl, HECOOXOAUMOCTH
MEKTUCHUTUIMHAPHBIX UCCJICOBAHNN.

Ha ¢popyMe Takke roBOPUIOCH
O B3aMMOJICUCTBHUHU HAYKH U 06pPaA30-
BaHUA, PUHAHCUPOBAHUU U OObEME
3aTPaT B HAIJMOHAJIbHOM OIOJI’KETE HA
3TU Heau. Bamias [Tavyec oco6o noa-
YEPKHYJI HEOOXOJUMOCTD BOCCTAHOB-
JIEHUA U PA3BUTHUA HAYYHBIX CBA3EH
1 06MeHOB ¢ Poccuent, ykasas, 4To OH
MHOTOTO OKHM/JA€T OT MPEACTOAMIEIO
Bu3uTa npesujeHTa PAH B Yexuio.

Cepren ®epopoB

QOPUM sohiui

B Cankr-Ilerep6ypre npoiesn 36-i
BceMupHBIN KOHI'PECC IO BOCHHOM
MEJUIIMHE.

B Hem npuHAIM y4acTHUE CHECIIU-
anucTel U3 68 cTpan mupa. Cpeau
HUX OBIM PYKOBOAUTEIN MEAULIMH-
CKHUX CJIYK6 HALIMOHAJIBHBIX BOOPY-
JKEHHBIX CHJI TOCYJAaPCTB — YJICHOB
MeX/TyHapOAHOI'O KOMUTETA BOCHHON
meauninael (MKBM), crpan-y4acrT-
HUKOB CoapyxecTBa He3aBUCHMBIX
TocymapcTBs, BEAYIIUE YICHBIC U CIIE-
LIUAJTUCTDI B OOIACTH I'PAKIAHCKOIO 1
BOCHHOT'O 3/JpABOOXPAHECHMUS.

B paMkax HayuHO! IporpamMmsl ho-
pyMa pacCMaTPUBAIUCH IPOOIEMBI
OKa3aHHA MEJUIUHCKOM IIOMOIU pa-
HEHHBIM B JIOKQJIbHBIX BOMHAX M BO-
OPY’KEHHBIX KOH(MIUKTAX, IPU JIHUK-
BUJIAIIUN MOCJIEACTBUU CTUXHUHUHBIX
O€/ICTBUH, TEXHOIE€HHBIX KATACTPOD,

MEJIUKOB

TEPPOPUCTUUYECKUX AKTOB; TOBOPUIIOCH
O COBPEMEHHBIX TEXHOJIOIHUAX NPOPHU-
JIAKTUKY, JUATHOCTUKHY, JICYCHUS U PEa-
OUINTAIHNH B BOCHHOM MEIUIIUHE.
CaMOM 3pENUIIHON 9aCThIO KOH-
rpecca CTaju MAaCIITAOHbIEC yUCHUS
B Kpacnom Cene. Oco6€HHO nTOpa3-
U1 32PYOEIKHBIX CIELUATIUCTOB IIPO-
o06pa3 MOOGUABHOrO rocuuTand. I1o
CBOMM BO3MOXXHOCTAM €TO (DYHKIIH-
OHAJIbHBIE OAPA3/CACHUS, PA3BEP-
HYTBIE B Ky30BAX-KOHTEHHEPAX, MAJIO
4eM OTIMYAIOTCH OT CTALMOHAPOB.
J1s1 MEUITUHCKOM C1y:k6b1 BC PP
KOHI'DECC CTAJI €IIE OJHUM 3TAIOM IO
YKPEIUICHUIO €€ MEKYHAPOJHOI'O aB-
TOPUTETA, HO3BOJIUB IIOKA3ATh JOCTHIKE-
HHUA POCCUUCKON BOCHHON MEIUIIMHDL
tOAmsa Kncaosa
I1o coobuenuam yuacmmnurKos
KoOH2pecca u unmepHem-u3oanuil

OTCAEAUTbL ABUXEHUE

PaaroMeTky MPUMEHSIIOTCS B OBTO-
MOBUABHOW MPOMBILUAEHHOCTH, HO
KENEZHOAOPOXKHOM TPAHCMOPTE,
AN KOHTPOAS ABUDKEHWS ABTOMO-
BUAEer HaQ MAQTHBIX AOPOrax 1 MO-
CTAX, AASI MAPKUPOBKN XXMBOTHbIX
1 NOPTUM TOBAPOB HA AYKLIMOHAOX,
B MArQ3NHOX U T.A.

KOHCTPYKTUBHO AQTHYMK Bbl-
MOAHEH B BUAE OTPAXKATEABHOM
OAHOBXOAOBOW AUHNM 30AEPXKKM
HO MOBEPXHOCTHbIX AKYCTUYECKNX
BOAHOX, MOAKAOYEHHOM K NPW-
eMo-NepeAqIoLLEn QHTEHHE.
30OHAMPYIOLLMIA CUTHOA CHUTLIBA--
fOLLLEro YCTPOMCTBA U3AYHOETCS
B CTOPOHY PACMNO3HABAEMOTO
06bEKTA. N3AYYEHHDBIN M 3AKOAM-
POBCHHbBIA CUTHOA MPUHMMAETCS
QAHTEHHOW CYUTLIBAIOLLLETO YCTPOM-
CTBA, AETEKTMPYETCS, AeInNdpy-
€TCS U C MOMOLLbIO KOHTPOAAEP O
yepes AVHUIO CBSI3V MOCTYNaeT
B CETEBOW KOMMbIOTEP AAS BbIDA-
BOTKM PEAKLMN HO UAEHTUOULMN-
pyeMbll OOGBEKT.

[TaBen Xyaonen

B MUPE HayKu
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DHK 80 coaceune

MyTAHTHQOS PE3YXOBUAKO CO CPOCLUMMMUCS AEMECTKAMMU (CAEBQA) U €€ HOPMOAbHLI MOTOMOK.

LenTpasbHasg JOrMa MOJICKYJIAPHOMN
OUMOJIOTUU TIAACUT, YTO OCHOBHBIM
HOCHUTEJIEM T'€HETUUYECKOH NHGPOP-
MaIuM Y OPraHU3MOB, HACJICIYEMON
M3 IIOKOJICHUSI B IOKOJICHUE, SIBJISICT-
ca JJHK. OHa cnyXUT MaTpUIIEH AJIA
cuHTe3a PHK, Ha KOTOpOH, B CBOIO
odepesb, CHHTE3UPYIOTCI OCIKU.
[TaspbMa IEPBEHCTBA B 3TON IICIIOYKE

PEAKIINH, KAK 3TO YMEIOT JIe/IATh O€I-
K. BnostHE BO3MOKHO, UTO Y UICTOKOB
JKU3HU HA 3eMJIe CTOs11a UMeHHO PHK.
B Te BpeMeHa OHa BBINIOJHAIA TBOU-
HYIO (DYHKIIUIO: CJIY>KHUJId T€HETHYEC-
CKOM MATPHUILEHA U PENIPOJAYKTUBHBIM
ATIapaToOM.

I[loBegeHME pacTEHUA CEMEUCTBA
KPECTOUBETHBIX Arabidopsis thali-

HeoOBbl4HbIV XOQPAKTED HACAEAOBAHUS
NPW3HAKOB Y pacTeHunst Arabidopsis He
COIMAQCYETCS C 3AKOHAOMU MeHAEAS.

co6prTui npuHagnexuT JHK. Ho yxe
HE BIIEPBbIC OUOJIOTH MOJYYAIOT CBU-
JIETENbCTBA TOTO, uTO PHK HE nmpocTo
MOCPEHUK B 1€ Iepe/iadyu UHPOP-
MaIlUHM, 4 MHOTO(PYHKIITMOHAIbHASA
MOJIEKYJIA.

06 ocobom mecte PHK B pany npy-
I'uX 6MOJOTMYECKUX MOJIEKYJ CBU/JIE-
TEJIBCTBYET TO, YTO OHA, Kak u JHK,
MOJMKET CHYXHUTbh HOCUTEJIEM I'€HE-
THUYECKON MH(POPMAILIUHU, 4 KPOME
TOTr'0, CIIOCOOHA NPUHUMATD CIOXK-
HBbIC TPEXMEPHBIE KOHPUTYPALITUU
M KATaJIMU3UPOBATH OMOXUMUYECKUE

ana (Pe3yXOBUJKH) ABIACT COOOM
€Ie OJUH IIPUMEP TOTO, KAKUM O0-
pPa3oM NPUPOJA UCIONb3YyET OCOObIE
csoricTa PHK. Cprosen Jlosm (Susan
J. Lolle) u Pobept IlpyurT (Robert
E. Pruitt) n3 Yausepcurera Ilepapio
3aHUMAIOTCS U3ydeHueM Arabidopsis
CO CPOCHIMMHCH JIENECTKAMU LBET-
KOB. BreHome Takux pacTeHUH UMe-
I0TCA JBE MYTAHTHBIE KOIUU I'€HA
hothead, KOTOPBIE OTIUYAIOTCA OT
HOPMAJIBHOI'O I'€HAa €JUHCTBEHHON
HYKJICOTUJHON mapou. Kak Hu cTpaH-
HO, y HEOOJIBIIOIO YMCId THOPUJIOB,

MOJIYYEHHBIX OT CKPEH[UBAHUS MY-
TAHTHBIX PACTEHUNU, OJJHA KONUA
hothead CIOHTAHHO PpEBEPTUPYET
K HOPMaJIbHOH (pOpMeE, T.€. IPOUCXO-
JIUT STUMHAHAINS TOYKOBOU MY TAIIUU.
Jlazxe OJTHO TaKOE COOBITUE CTATUCTHU-
YECKU COBEPIIECHHO HEBEPOSITHO, TTO-
JIOOHOE MOXKET MPOUCXOJUTD TOJIBKO
B OAKTEPUATBHBIX KOJOHUIX C UX
HECPAaBHEHHO 60JI€€ BBICOKOM 4acTO-
TOW KJETOYHBIX ICJTCHUN. YUEHBIC
OBITAJIUCh HAUTH 3TOMY (PEHOMEHY
KaKO€e-HUOYIb IPOCTOE OO'bACHEHUE,
HAaIlpuMep, OHU TOBOPHUIIU O BO3MOXK-
HOCTHU NEPEKPECTHOTO ONBIJICHUS
MYTaHTHOI'O PACTEHUS HOPMAJIbHBIM,
O HEOOBIYAHHO 6OJBIION YACTOTE
MYTAalluH, O HAJUYUU €Ie OJHOH,
«TE€HEBOM» KOIIUH hothead. Ho Bce 3Tn
TUIOTE3BI OBIN OTBEPTHYTHI.

YV bothead-MyTaHTOB U3MECHECHUSA
NPOUCXOJAT U B IPYTUX YACTAX I'E-
HOM4, ¥ BCE€ OHU HOAXOAAT 110/ Tapy
TAKOBBIX y «0a0yHIEK» U «AEAYIIEK»,
HO HE Y «pOAUTENEH>» THOPUJIOB, TTO-
JIYYEHHBIX OT CKPEIIUBAHUS MYTaH-
TOB. TaKOM XapaKTep HACJIEJOBAHUS
HAaBOJUT HA MBICJIb, YTO Y POJUTE-
JIEK MYTAHTHOI'O PACTEHUS UMECTCS
pe3epBHAs KOINUS '€HETUYECKOTO
MaTepuana, He BOCTpeOOBAHHAS ClIe-
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AYIOIUM IIOKOJIEHUEM. DTY TOUKY
3PEHUS ABTOPBI U3JIOKUIU B MAPTOB-
CKOM >)XypHaJie Nature. Takag yexapa
C HACJIEOBAHUEM IIPU3HAKOB HUKAK
HE yKJIAbIBACTCS B YCTKUE PAMKH 3a-
koHa I'peropa Mengens, cpopmyin-
POBAHHOIO UM B 1865 I. ABTOpBI HE
MOIJIH J1aK€ NIPEACTABUTD, YTOOBI Ka-
KYyI0-IM6O POJIb BO BCEM 3TOM UI'Dasa
JHK, a moTOMy NpEeANONIOXNAIN, YTO
pE3EePBHOM KOIIMEHU CIYXKHUT JIBYX-
nenodveyHass PHK (6oapmuHCTBO
PHK — OTHOIIETIOYEYHBIC MOJIEKYJIBI).
«®TO BHOJHE NPABJOIOJLOOHO, KaAK
pas takag PHK yuacrsyer B PHK-1H-
TepdepeHuU, OJHOM U3 PACIPO-
CTPAHEHHBIX MEXAHU3MOB MHAKTH-
BAllMU I'€HOB, — 3asABJsAeT Puuapn
HoprenceH (Richard Jorgensen), yue-
HBIM U3 APU3OHCKOT'O YHUBEPCUTE-
Ta. — HO noyeMy 3TO HE MOXKET OBITh
Kakasg-HuOyab mosekyna JHK u no-
yeMmy PHK 06513aT€/1bHO JOJIKHA OBITH
JIBYXIIEIIOYCYHOMN?»

TeMm He MeHee BEpCUA ABTOPOB
IIPEACTABJIACTCA BECbMA PA3yMHOU.
M3BECTHO HEMAJIO CIy4d€B U3MCHE-
HUA 3KCIPECCHUU I'€HOB MU CTPYK-
Typel JHK nipu yyacTum aByxne-
noyeunblx PHK, He kogupyomunx
HUKAaKHUX 6EJKOB. Y IIEJIOTO psjia
PAaCTEHUN U JKMBOTHBIX, B TOM YHCJIE
y Arabidopsis, pyuca, MbIIIEH U Y€JIO-
BeKa, mHOrue PHK cunTesupylorcsa
Ha nenu JHK, koMnieMeHTapHON
TOH, I'Jlc HAXOJAATCA I'€HbI, KOGUPY-
omue 6enku. «I1Io-BUAUMOMY, UMEH-
HO OTCIOJA IPOUCXOJAAT HEKOTOPHIC

MNEPEKOAUPOBAHUE

pE3€epBHBIE MATPUIBI»>, — TOBOPUT
Ixxozed Dxep (Joseph Ecker), crieniu-
A7IUCT B 0671aCTU OMOJIOTHUH pacTe-
HUU U3 MHCTUTYTA 6MOJIOTrMYECKUX
ucciuenosanud Conka B Kanudop-
Huu. Kak ormevaer DKep, OTANYHN-
TE€JAbHOU OCOOEHHOCTBIO PACTEHUM
CIYKUT HAJIUYUE Y HUX OOJIbIIOTO
KOJIMYECTBA (PEPMEHTOB, y4aCTBY-
omux B gymankanuu PHK, a Takxe
CHUCTEMBI UX IIEPEHOCA MEXKAY KIET-
KaAMMU.

Bo3MOXHO, «I€éHETUYECKUI APXUB»>
IIO3BOJIAECT PACTEHUAM BBI)KHMBATD
B HEOJATONPUATHBIX YCIOBUAX, HA-
IIpUMEDP, IPU JIUTECIBHON 3aCyXe€.
B Takux cUTyalUAaX OHHM 3aUMCTBY-
IOT U3 «a4PXHUBA» T€HbI, KOTOPBIE IIOMO-
raJId COXPAHATD KU3Hb UX IIPEJKAM.
B KaKOM-TO CMBICJIE BCE 3TO HAIIOMHU-
HAa€T €Ille OAHY CTPAHHOCTDb B MOBE-
aennn PHK, HaspIBaeMyIo IIEpEKOU-
POBAHUEM.

XoTenoch Obl BBIACHUTD, HACKOJIb-
KO MHPOKO PACHPOCTPAHEH 3TOT
denomeH. Heo6bACHUMBIE ClIydau
CIIOHTAHHOH PEBEPCUU OTMEUYAIOTCS
IIPU HEKOTOPBIX HACJIEACTBEHHBIX 3a-
00JIEBAHUAX YEIOBEKA, HO, KAK 4ACTO
OHU BCTPEYAIOTCSA B HOPMAJIbHBIX
YCIOBUAX — HeuspecTHO. IIpyurT
COMHEBAETCS, YTO PACCMOTPEHHBIN
MEXAHU3M XAPAKTEPEH TOJIbKO AJIf
pacrenunt. «Bpag nu npupojaa, cos-
J1aB HEYTO YHUKAJIIBHOE, CTAJ1a OBbI HC-
IIOJb30BATDH 3TO B €AUHUYHOM CJIy-
4ae», — CYUTAET OH.

AK. MUHKEAD

OTKAOHEHME OT 3AKOHOB MEeHAEAS, OBHAPY>KEHHOE Y Arabidopsis,

— 3TO, BO3MOXHO, OAHO U3 MPOSIBAEHUM CMOCOBHOCTU PHIK BHOCKUTL
PO3HOOBPA3ME B FEHETUYECKNN MATEPUAA OPTAHN3MA. Apyroe
NPOSIBAEHNE — TAOK HO3bIBAEMOE «MNePEKOAMPOBAHMEY (recoding),
COCTOUT B TOM, YTO KAETKA M3MEHSIET OAHY 13 MOAEKYA PHK,
TPAHCKPUBUPYEMbIX C AOGHHOTO FrEHA, YTO MPUBOAMUT K CUHTEZY
APYroro 6eAKka, KOAMPYEMOro TeM »e reHoM. feHeTuk Po6epT PUHAH
(Robert Reenan) 13 KOHHEKTUKYTCKOIO YHUBEPCUTETA OBHAPYXKUA,
4YTO NEPEKOANPOBAHNE 3ABUCUT UCKAOYUTEABHO OT KOHGOPMALMM
TPEXMEPHOIO Y3AQ UAK METAK, 0BpPadyeMomn MoAekyAor PHK, a He ot
€€ HYKAEOTUAHOM MOCAEAOBATEABHOCTU. KaK mpeanoAaraeT PUHAH,
nepeKkoAMPOBAHME MO3BOASIET OPraAHM3MY ANPOOUPOBATE HOBbIE
6EAKOBbIE KOHCTPYKLMM, HE 3ATPArMBAS KOANPYHIOLLLETO UX FeHA.

KOCMUYECKHH
130HaHC

B MucTuTyTe KOCMUYECKUX HC-
cnegosanun (MKW) PAH crapryert
HPOEKT «Pe30HaHC».

Ha smnunrudeckue OpOUTHI Bbl-
BEJYT [BA CIIyTHHKA C KOMIIJIEKCOM
HAay4YHOM anmaparypbl, KOTOpas
OyJeT U3MEPATD AJIIEKTPOMATHUT-
HBIE IIOJIA B IIMPOKOM JIMAIIa30HE
YaCTOT, TEMIIEPATYPY U IJIOTHOCTb
IUIA3MBI, KOHLIEHTPALUIO U dHEP-
I'HIO YACTHULL, HACE/IAIOMUX MATHUTO-
cpepy. OpOUTHI PACCUNTAHBI TAKUM
06pa3oM, YTOOBI CITYTHHUKH 1O MEPE
JBUDKEHUSA MAKCUMAJIBHOE BPEMSA
HAXOJUINUCh BHYTPHU OJHOM Mar-
HHUTHOM CHJIOBOI TPyOKU. BpicoTa
opouUT B aroree COCTABUT OKOJIO
30 000 kM, a B nepuree — 1800 KM.
[Tnanupyemoe BpeMs pabOThI CITyT-
HHUKOB Ha OPOUTE — IIATD JIET.

MHUIMaTOpaMU IPOEKTA CTAIN
WKW PAH n MHCTATYT IPUKJIAJHOM
¢dpusznku PAH Husxknero Hosropoga,
npu yuyactuun HITO um. JJaBouknHa,
HMHCTUTYT4 3¢ MHOI'O MarHETHU3MA,
HOHOCGEPHI U PACTPOCTPAHEHUS
paauososH (MBMHWPAH), HayuHo-
HUCCIEOBATENbCKOTO HHCTUTYTA
apepHor dusuku MI'V (HUAD
MI'Y), a TakKe CIICLUAJINCTOB U3
®pannun, [onepmwu, bonrapuu,
Benukobpuranuum 1 PUHISAHIUU.

B macroamee BpeMa BenyTcs
ONBITHO-KOHCTPYKTOPCKHUE pa-
©0TbI, KOTOPbIE IPOJIATCSA OKOJIO
IIATH JIET.

OAbra 3aKyTHgIS1

B MUpe HagKu
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ocTros B MU GMbIHE

KOK KAMMQOT MOXET
CrnocobCTBOBATH
OBPA30BAHUIO HOBbIX
BMAOB.

OCHOBHAas JIOKTPpHUHA Ouoreorpaduu
IJIACUT: OPI'AHU3MBI, H30JIMPOBAHHBIC
OT NIPEJAKOBOM NONYIALUH, HAYMHA-
IOT UJTH 1O COOCTBEHHOMY 9BOJIIOLIH-
OHHOMY NIyTH. [Ipeiih KOHTUHEHTOB
CO3/1A€T yCJAOBUA JJId TAKOU U30Jd-
LUU, U HATJALHBIM IIPDUMEPOM TOMY
CIYyKUT YHUKaJIbHAA dyiopa U Pay-
Ha OCTPOBA Majarackap, KOTOPbIH
oTouiesl OT I0)KHOTO CYHEPKOHTHU-
HeHTa 'onasana 90 MJIH. jleT HA3a/[.
TTogHATHE TOPHBIX MACCUBOB U OOPAa-
30BAHHUE PEK TAKKE MOXKET PA3ACIATD
nonyaauuu. OAHAKO HOBEHUIINE UC-
CJIEOBAHUA ITIOKA3BIBAIOT, UTO Oapbep
He 06434TEJIbHO JOJIKEH OBITh OCA3a€-
MBIM. [Ta/1I€OHTOJIOrH O6HAPYKHUIIN UC-
KOIIA€MbIE€ OCTAHKU I'MI'AHTCKUX AM-
(puobuU, JOKA3bIBAIOIIUE, YTO KJIUMAT

TOXC MOXCT HAJICKHO U30JIHUPOBATH

JKHBBIE CYIIECTBA U CIIOCOOCTBOBATD
06pPA30BAHUIO SHJAEMHUYHBIX BUJIOB.

B crarpe, ony6IMKOBAaHHON
B aIIPEJIbCKOM JKypHae Nature, najie-
onronor Kpucruan Cugop (Christian
A.Sidor) u3 Hpio-MlopKcKoro Kosmes-
JKd OCTEONATUYCCKON MEAULIMHBI 3d-
SIBUJT 00 OTKPBITHUH IBYX HOBBIX BUJIOB
3EMHOBOJIHBIX, YKUBIIUX 250 MJIH. JIET
HA32a]] HA TEPPUTOPUNU COBPEMEHHOT'O
cesepHOro Hurepa. Oty TBapH, Ha-
IOMHHABIINE CanamaHap, Nigerpeton
ricqlesi u Saharastega moradiensis, 1o-
PaKAIOT HE TOJILKO CBOMMH Pa3MEPaAMHU
(IpEACTABBTE CEOE HEYTO, 00IA1AI0IIEE
MPONOPLUAMU U PA3MEPAMU KPOKOJU-
JIa), HO U TEM, YTO OTIIUYAIOTCA OT BCEX
JPYTUX )KUBOTHBIX, OOUTABIIUX B TE
BpeMeHa. Ha nporskenuu gecatue-
THUH yUYEHbIC, 3aHUMABIINEC PACKOII-
KaAMH OTJIOXEHHUM KOHIIA IIEPMCKOTO
MEPUOAA, TIOCTOAHHO OOHAPYKUBAIN
OJIHU U T€ K€ (POPMBI TETPANOJ KAK
B IOXHOM moNymapuu, HapuMep
B IOxnOU Apuke, Tak U B CEBEPHOM,
CKazkeM, B Poccun. Tako¥M KOCMOTIONH-
THU3M CBUJICTEJILCTBYET O TOM, YTO B TE€
BPEMEHA )KUBOTHBIEC MOIJIM OTIIPa-

BUTDBCA Ky/ld UM B3[yMa€TCs, TIOCKOJIb-
Ky 60J1bIlIas YACTDh 3€MHOM CYIIH TOIA
COCTABJIAJIA €AUMHOE LIETIOE.

Pe3ysnbTaTel HOBBIX UCCJICTOBAHUN
PUCYIOT O0JIEE CIOKHYIO KAPTHUHY.
Ilpeapaymue 3KCOEJUIUU 3aHUMA-
JIMCh TPOIIMYECKHUMU U YMEPEHHBIMU
muporamu CeBepHOro u IOxHoro
NOJNymapui, B TO BpeEMs KaK I'DyIa
Cujiopa /1151 CBOMX PACKOIIOK BBIOpa-
JIa MECTO OKOJIO IaJIcO3KBaTOpa. Kak
MOKA3bIBAIOT I'€OJIOIHYECKUE JAHHBIE,
B IIO3JHUI IEPMCKUN NIEPUO/, HAYA-
JIOCD IVIO6AJIPHOE U3MEHEHUE KJIUMA-
T4, IPEBPATHUBLICE IUIAHETY U3 MUPA
XOJIOZHOI'O, B KOTOPOM IIAIIKU I10-
JIAPHOTO J1b/ia B FO’KHOM ITOJIyIIapHU K
NnpOoCTUPANUCh 7o FOxnoit Appukuy,
B MUP TEIUIbIA. KiuMar B EHTPAJIb-
Hou ITanree cran HAMHOIO OoJee
34CYLIUBBIM. ITO MHEHHIO AaBTOPOB,
TAKUE IIEPEMEHBI U30JIMPOBAIU APYT
OT Jpyra I'PyNIIbl HEKOTJA PaCIIpo-
CTPAHEHHBIX IIOBCEMECTHO TETPATIO],
pa3/1e/IUB UX ITYCTBIHAMM.

DTO OOBACHUIO O6BI, IOYEMY
Nigerpeton u Sabarastega NpUMHU-
THBHEEC JIPYIrUX MO3JHENEPMCKUX

Meckn Caxapbl CKPbIBAKOT
MICKOMAEMbIE OCTAHKM TMFAHTCKOW
amdunbumn, Ha3BaHHOM Saharastega,
OAHOrO 13 ABYX HEACBHO
OBHAPY>KEHHbBIX HOBbIX BUAOB. 3TN
YKMBOTHbIE OOUTAAM 250 MAH. AET
HO30A B OQ3NCOX M MUTAAUCH PbIGOI
1 ARYTMMW BOAHBIMU SKUBOTHBIMMU.

14 B Mupe Hayku
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aMm@puobu. B 1eMCTBUTEIBHOCTU UX
OJIM>KANIINUe POACTBEHHUKH OOUTA-
au B CeBepHOM AMepuKe u EBporne
Ha 40—90 MJIH. IET paHBIIE, U, CIE/IO-
BaTeJIbHO, Nigerpeton u Saharastega
MNPEACTABAAIOT COOON PENUKTOBBIE
BHU/bI, CHUTABIIUCCA UCYC3HYBIIUMHU
C JI111a 3eMJIU 3HAYUTEIBHO panbIe.
I/ISOHHI_H/IH KaK CJICACTBUC OITYCTBIHU-
BAHHUS MOXKET TAKXKE OOBACHHUTD, I10-
4eMY JUITUHOJOHTHI (3BEPOOOPA3HBIC
PENTUINH, JOMUHUPYIOIHE B OTIO-
JKCHUAX 9TOT'O ICPUOAA B OCTAIBHBIX
PEruoHax) CTPAaHHBIM O6PA3OM OT-

CYTCTBYIOT UMEHHO TaM, I'JI€ OBLIIN 006-
HAPY>KEHBI /IBE HOBBIE aM(PHUOUH.
«DTO 3aM€YATEIbHOE UCCIIENOBA-
HUe, — KOMMeHTupyert Pobept Peits
(Robert R. Reisz) n3 TOpOHTCKOI'O yHH-
BepcuTeTa. — Tenepb HEOOXOUMO OT-
BICKATDb CJIEAbl OCPErOBbIX MUT'DALIUI
B ITIO3/JHUI IIEPMCKHHA IEPUO/. DTO I10-
3BOJIMT IPOJUTDb CBET HA TO, IOUYEMY
(ayHBI ceBEPa U I0Td OKA3aJIUCh Ha-
CTOJIBKO CXOKUMU JIPYT C APYIOM, He-
CMOTPS HA PA3JECIAIOMIYIO UX OTPOM-
HYIO ITYCTBIHIO».
Kewt BoHr

(aUMAHELy soixowT 1A opsiTy

MUKpOCHYyTHHUK «baymaHern» BeCoM
97 Kr pa3paboTaH B MOJOJLEKHOM
KOCMHUYECKOM IIEHTPE MOCKOBCKOTO
roCcyJapCTBEHHOI'O TEXHUYECKOTO
yHupepcureTa um. H.9. baymana.

Kak cuuTaloT CaMu CTyJEHTBI, CIIyT-
HUK CTAHET HAYKOEMKHUM IIOAAPKOM
K 175-nmeTnio baymMaHCKOro yHUBEP-
CUTETA, OTMEYAEMOMY B 3TOM I'OLY.

PykoBoguTenb NEHTPAa KaHH-
AT TEXHUYECKUX HAyK Buxkropus
MariopoBa NOAYEPKHYIA, YTO OCHOB-
Has LeJIb IPOEKTA — OOPA30BATEIIb-
Has, 4 UMEHHO y4aCTHE CTYAECHTOB
U ACHHPAHTOB BO BCEX CTAAUAX CO3-
JAHUA CITYTHHUKA U €T'O IKCITYATAIIUN
rnocjie 3anycka. CO3JaHUE JICTAIOMECH
J1a60PATOPUHU, IKCIIEPHUMEHTDI B KOC-
MOCE — APKUU IIPUMEP NPAKTUYECKOM
peanusanuu Te3uca «O6pasoBaHue
gepes HayKy». Bellb BBICOKME TEXHO-
JIOTUM C TOYKU 3PCHUSA MHXKEHEPA —
3TO CIUIAB (PYHAAMEHTAJIBHON HAYKH
U MHXXEHEPHOI'O UCKYCCTBA.

CTyleHYECKUHA COYTHUK OypeT
3aJICUCTBOBAH B PAJNEC HAYYHO-HUC-
CIE€AOBATENbCKUX 3KCIEPUMEHTOB:
HCCICAOBAHUC 3ATYXAHUA BOJIH MHWUJI-
JIUMETPOBOI'O AUANA30HA B 4TMO-

cpepe, n3ydyeHue JONOJTHUTEIbHBIX
K4HAJOB nepeaadyu HHPOPpMaLUH,
IIPOBE/ICHUE ChEMKH 3€MHOMH ITOBEPX-
HOCTH OIITUKO-3JICKTPOHHOI armapa-
Typou. Pe3ynpraTbl O6yAyT OTKPBITBI
JUISL BCEX O6PA30BATE/IBHBIX YUPEK-
JICHUH, THTEPECYIONIXCS NCCIEIOBA-
HHUSAMHA KOCMHYECKOTO IIPOCTPAHCTBA
U 3eMJIM U3 KOCMOCA. B wacTHOCTH,
CHHMKH, JIOCTABJICHHBIE C HOPTA KOC-
MHYECKOT'O aIlIapaTa, 1ocjie o0padboT-
K1 OyyT pa3MelieHsl B MHTepHETE.
[lnsa nmpueMa JaHHBIX C OPOUTHI IJIa-
HHUPYETCSI CO3JATh B YHUBECPCHUTETE
CBOM IIYHKT ynpasjieHus. CTyJEHTBI
MIPUOGPETYT MPAKTUICCKHUE HABBIKHU
06pPabOTKU CHUMKOB JJUCTAHITMOHHO-
ro 30HAUPOBAHUS, CMOTYT U3Y4YUTH
MTOBEJICHUE KOCMHUYECKOTO ammapara
B PA3JIMYHBIX YCJIOBUAX, OTPA6ATHIBAS
AJITOPUTMBI YIIPABJICHUA. YKE TOTOBA
60pTOB2{H BBIYHUC/IHUTC/IbHAA MAIIMHA,
pa3paboTaHHasA COBMECTHO C KOJJIETd-
MM U3 JATCKOTO YHUBEPCUTETA B AaJI-
6opre. COyTHHK BBIHAET HA OpOUTY
B JeKabpe U, KaK HaACI0TCA 6ayMaH-
I1BL, IPOPAGOTACT B AKTUBHOM PEXKUME
KaK MUHHUMYM /IBA I'OJ1A.

MpuHa MpoLwknHa

JKypran «Bmupe nayxu» 0aa200apum 3a nomMoussb 8 10020moske paioeid
www.informnauka.ri i WWW.NANONews.net.vu.

BO3AYN GONBILE
HE HI|XEH

Ha CeBepO-AMEPUKAHCKOM MEXK-
JIYHAPOJHOM aBTocanone (NAIAS)
B JlerporTe (ppaHIY3CKUH IIPO-
U3BOJIUTENDb MUH Michelin npej-

CTABUJI IIMHBI Oy YIIETO, KOTOPBIE
HE UMEIOT HUYETO OBIIETrO C OObIU-
HBIMHU ITHEBMATHUYCCKUMHU. Tweel
NpEACTABIAACT COOOU UHTETPU-
POBAHHYIO KOHCTPYKITUIO «/TUCK +
MU HA», UCKJIIOYAONYIO JIMIIb OVH
KOMHOOHEHT, HCOOXOTUMBIN IJIs
TPAaJUIIMOHHOI'O KOJIECA, — BO3-
1yX. BMECTO OOBIYHOI NOKPBIIIKU
Ha JJUCKE KPEIMUTCS KOHCTPYKIIHS,
HAIIOMHHAIONAsl KOJIECO BEJIOCH-
I1€/1a, BBIIIOJIHCHHAA M3 HquHOI;I
PEC3UHBI, BKIIOYAS CITHUIBI, KOTOPBIC
Ha POBHOM JJOPOT'€ LEHTPUPYIOT
JIUCK, 4 IIPU Hae3]I€¢ HA IPEIAT-
CTBHE AMOPTU3UPYIOT.

He nyx/1asch B Bo3ayxe, Tweel He
YCTYIIAE€T THEBMATUYCCKON IIHUHE
B OTHOIIICHUU I'PY30IIO/’bEMHOCTH,
KoM(popTa, a4 TAKXKE YIPABIIEMO-
CTU, TOPMOKEHUS U PA3TOHHOMN
OUHAMHKH aBTOMOOUJIA.

B nacrosiee BpeMs HOBUHKA UC-
IOJIB3YETCS B cucTeMax iBOT, nipes-
HA3HAYCHHbBIX 19 JIIO,HCI;I C orpa-
HUYEHHON TPYyAOCIOCOOHOCTDIO.
Bo3MorkHO, KO1eca 6y1yIIero BCKO-
pe 6yyT yCTAaHABAUBATHCS HA JIET-
KOBBIX AaBTOMOOMJISIX.

AMUTPUN KOHCTOHTUHOB

B MUPE HayKu
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aunel sxonomicros

B mrone 2005 r. UICIOMHMUIIOCH 75 JIET
MHCTUTYTY SKOHOMUKHU POCCHUIICKOMI
aKkajeMuu Hayk. lO6uneio 6b11a 1no-
CBANICHA HAy4YHas KOH(pepeHuus;
«JIpeeMCTBEHHOCTb HAYyYHBIX HIKOJI
U COBPEMEHHBIE 3a/1a4U POCCHUIICKOM
3KOHOMMYECKOM HAYKH».

HucturyTt skonomuku (MO PAH)
6611 OCHOBAH B 1930 1, 2 B 1936 1. BO-
Iea B COCTaB AKajgeMuu HayK. OH
CTaJI IEPBBIM M JOJIIOC BPEMA OCTaA-
BaJICA eIUHCTBECHHBIM B CCCP Ha-
YYHO-HCCIEJOBATCIbCKUM yUPEXK-
JEHHUEM 3KOHOMUYECKOTO NPOMUIIA.
B ero crenax TpyauincCh BbIAIONIIM-
€Cs POCCUMCKHE YUYCHBIC: AKAJEMUKU

K. OcrpoBuranos, C. CTpyMHJIUH,
B. HemuynHOB 1 ip.

HccnenoBaHus, NIPOBOJAUBIINECA
B UHCTUTYTE, CDOPMUPOBAIN LIECIbIN
DAL HOBBIX HAIIPABJICHUI, HAa 623€ KOTO-
PBIX IO3JHEE ObLIN CO3JJAHBI CAMOCTO-
ATEJIbHBIE HAYYHO-UCCIEAOBATEIbCKUC
OPTaHMU3ALMH, BYACTHOCTH, MHCTUTYT
MHPOBOU 5KOHOMUKH U MEKIYHAPO/-
HBIX OTHOIICHUH, MHCTUTYT MEXyHa-
POIHBIX 9KOHOMUYECKUX U TIOTTUTHYC-
CKHX UccegoBannit PAH.

B coBerckne BpeMeHa pe3yabTaThbl
PabOTHl HHCTUTYTA JAJIE€KO HE BCEra
BIIMCBIBAJIUChH B IIPOKPYCTOBO JIOXKE
Oo(pULIUAIBHONU UAEOJIOTHH, HO JaXKE

B OOCTAHOBKE JKECTKOI'O NAPTUHHOT'O
JUKTATA YYEHbIE COXPAHUIN BBICOKUI
ABTOPUTET AKAJEMHUYECKOI'O CTATYCA.
B uHCcTHTYTE 3apOAUINCE MHOT'UE HA-
NPaBJICHUA COBPEMEHHON 3KOHOMU-
YECKOM HAYKH — TCOPHA PA3ZMCIICHU S
NPOU3BOSUTENbHBIX CHUJI, OaJaHCa
HAPOJHOTO XO3AMCTBA, METOJOJIOI U
NPOTIHO3UPOBAHUA U JIP., 4 IIOTOMY
IIUOHEP POCCUHCKON 9KOHOMHKHU Op-
TaHUYHO BIIMCAJICS B HOBBIC YCJIOBHA,
M 34 IOCJEJIHHUE I'OJbl CAC/IAH 3HAYU-
TEJAbHBIN BKJIAJ B UCCIEJOBAHUE XO-
3AMCTBECHHOM CUCTEMBI CTPAHBI 1 MU-
pa B 3MOXY IVIO6AIbHBIX IEPEMEH.
Cepreinn ®epopos

fonbuay feg

BpICOKO B ropax KMTAHCKOU IIPO-
BUHIUU ChidyaHb JKOpIxK JernBuc
(George Davis) n3a YHUBEpCHUTETA
Jxop/ka BamMHITOHA 3aHUMAETCA
CO0pPOM KPOHIEYHBIX, HA BU/J] COBCEM
HE ONACHBIX YJIUTOK. OHH OOUTAIOT
B MJIMCTBIX KaHABaX, KOTOPBIE IIPO-

COBbITNA B ABI'YCTE:

06-12.08 2005 .

10-1 Hay4HbIM CUMMO3M1YyM
OHKOAOTOB A3MATCKMX CTPAH
KasaxctaH

18-20.08 2005 .

2-N MeXK AYHAPOAHBIN KOHFrpPecc
Mo PECMUPATOPHON MOAAEPXKKE
KpacHosipck

29-31.08 2005 .
Hay4HO-NMpaKTUYeCKUI KOHIPEeCcC
«AKTYOAbHbIE MPOBAEMBI
BETEPUHAPHOM MEANLIMHbI»
CaHkT-lNetepbypr

OT KPOWEYHBIX YIUTOR

PE3BIBAIOT PACIIOIOKCHHBIC TEPPACA-
MU 11ond. Opyayss CBOUM IIMHIIETOM,
OH PAa3MBIIUISET O TOM, YTO MACIITA6-
HOE U3MCHCHHUC OKPY>KAIOIICH CPE/IbI
HOPOXKJAET MACCY NIPOOJIEM, B 4ACT-
HOCTH, IPUBOJUT K BOSHUKHOBCHHUIO
3A0UIeMHUH. «BO3MOXKHO, TaKOE 3260J1e-
BAHMEC, KAK ATUIIMYHAA THEBMOHMA, —
3TO U €CTh PE3YJIBTAT BMCIIATCIHCTBA
YeJI0BCKA B 9KOCUCTEMY, — HOACHACT
JlerBUC. — A CEroiHg Ha HAIMX I7143aX
MIPOUCXOUT OHO U3 HANHOJICE TUHA-
MHWYHBIX 32 BCIO UCTOPUIO SKOJIOTUYC-
CKHX U3MCHCHU».

Peub njer o JJamb6e Tpex Ymenuu
U OKPECTHOCTAX CAMOTO OOJBIIOTO
B Kurae o3epa, rjae HabaogaeTcs: 6bl-
CTPOE PACIPOCTPAHEHHUE HIUCTOCO-
MO34d. DTO 3200JIEBAHUE XAPAKTEPH-
3YCTCA MMOPAXKCHUAMU BHYTPCHHUX
OPTAHOB YCJIOBCKA TPEMATOAAMH PO/
Schistostoma;, IPOMEKYTOYHBIM XO351-
WHOM MAPA3UTA SABIAIOTCSA TC CAMBIC
MIPECHOBOJIHBIC YIIUTKH, KOTOPBIX CO-
oupaer JIeHBHUC, 4 YETOBEK 3aPAKACTCS
MIPU KOHTAKTE CO CBOGO/IHO IIJIABAIO-

MU JUYUHKAMU nTapasura. Cendac
ITUX JIMUHUHOK B TEX MECTAX, I7I€ pabO-
TaceT yqubIﬁ, — BUIHUMO-HEBUJIHUMO.
bopb6a ¢ MUCTOCOMO30M JIOJITOE
BpeMs 6bpu1a B Kurae npo6iaeMon Ho-
mep oauH. B 1949 r. B cTpane Hacuu-
TBIBAJIOCH 12 MJIH. UH(PULITUPOBAHHBIX,
Y TOJIBKO CAMbBIC 9HCPTUYHBIC MCPBI 11O
60pBpOE C PACIPOCTPAHEHUEM HOJIES-
HHU IIPEAOTBPATUIN 3nujgeMmuio. Ho
9TOOBI CUTYyAlHd HC BBINJIA U3-T1IO0/
KOHTPOJIA, TPEOYETCA NOCTOAHHBIN
MOHUTOPHUHI U 60bmKE (PUHAHCO-
BBIC 3ATPATHI, 4Yero nocuaeanue 50 ger
IO PA3HBIM IIPUYHNHAM HC yAdBAJIOCH
ocymecTBUTh. CerogHsa nH@EKIUI
B Knrtae BHOBB njaer B ropy: B 2000 .
ObL10 3acpuxcuposano 700 000 cay-
4yaeB 601e3HHU, B 3TOM 1oty — 850 000.
«CHTYQ.I_II/IH C HMIMCTOCOMO30OM BBI3bI-
BAE€T CEPBbE3HBIE ONACCHUA», — CUUTA-
et By Barinunb (Wu Weiping), anmae-
MHOJIOT U3 MHCTUTYTA HAPA3UTAPHBIX
6ose3ned B lllanxae 1 OJUH U3 KOJLJIET
JleriBuca.
Aaam MuHTEP
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DUOMBRUINN: or Havsssix PESYRSTATOS - K HPAKTHAE

IIpOTHUB BUPYCA I'PUIIIA CETIOAHA IPAK-
TUYECKU HE CYIIECTBYET 3(PPEKTUB-
HOI'O NPOTUBOANUA. EAUHCTBEHHBIM
CIIOCOOOM MPEJOTBPATUTD 3260J1€Ba-
HHE CUMUTACTCA BAKLIIMHALUA.

B ocHOBE TPaJUIIMOHHOTO CIIOCO6A
U3rOTOBJICHUSA UHAKTUBUPOBAHHON
BAKLIMHBI IPOTUB I'PUIIIA JIEKUT O0-
paboTKa BUPYCa OPraHUYECKUMHU PAC-
TBOPUTEJISAMU (Hanpumep, GpopMasb-
JIErUI0M) UJIH YAbTPA(PUOJETOBBIM
usnydeHueM. HexxusHecnocoOHble
BUPYCHBIE YaCTHUIBI BBOAAT YEJIOBEKY,
U Y HET'O HAYUHAIOT BbIPA0ATHIBATHCS
AHTHUTENA IPOTUB BUPYCHBIX O€iI-
KOB. OTHAKO MHAKTUBUPOBATDH BUPYC
MOKHO M XUMHYECKOU pUOOHYKIICA-
301. Bepymum Hay4HBIN COTPYJIHUK

HNHCTUTYTA XUMUYECKOH 6GHONIOTNH
U pyHAAMEHTAIBbHON MEJUIIUHDI
Cubupckoro oraeneHuss PAH nok-
TOp 6MOJIOrMYECKUX HAYK MapuHa
3€eHKOBa COOOIMIA, YTO CHEIHATIH-
CTaAMH UHCTUTYT4a CUHTE3UPOBAH
LIEJIBIN KJIACC XUMHUYECKUX PUOOHY-
KJI€a3, OObEIMHEHHBIX 061meld pop-
MYJIOH.

braropaps HU3KOMY MOJIEKYJISIPHO-
MY BECY U CIIOCOOHOCTH K CIlennudu-
YECKOMY Pa3PYLIEHHIO CBA3EH B MOJIE-
kyJje PHK oHM MOT'yT OKa3aTbcs 6osee
3(pPEKTUBHBIMH, YEM CYLIECTBYIOIIUE
Ipenaparol.

V 3KCIIEPUMEHTAIbHBIX JKUBOTHBIX,
KPOJIMKOB, IOJIyYHBIIUX HOBYIO BAKIIH-
HY, UTH(PEKIIUOHHBIN IPOLIECC IPOTEKAIT

JIETYE 1A2KE MIPH 3APAKCHUN UX IKCTPE-
MaJIBHBIMU JJO3aMU BHUPycd. OCOOGEHHO
BA’KHO, YTO Y UMMYHU3UPOBAHHBIX KU~
BOTHBIX BUPYC I'DUIIIA IPAKTUYECKHU HE
Pa3MHOXKAETCA B JIETKUX, 4, KAK U3BECT-
HO, OpOHXUTBI U THEBMOHUH SABJIAIOTCS
HauO60JIEE TAKEIBIMU OCIOKHCHUAMM
rocsie rpunma. Kpome Toro, HoBas Bak-
LIMHA MOXKET OBITh IIOJIy4€HA B TCUCHHUE
HECKOJIBKUX JTHEH.

Ceiyac BUHCTUTYTE F'OTOBO K TUPA-
JKHPOBAHHUIO CEMb COCJUHEHUH, IPU-
TFOJHBIX JUJISL U3rOTOBJICHUSA BAKIIUH.
I[Ipu4yeM ydeHBIE BEJYT PAO6OTHI 11O
PacCIIMPEHHNIO KJIACCA BUPYCOB, KOTO-
pBIE MOXXHO OyAeT O6pabaThIBATD 3TU-
MU BEIECTBAMMU.

VpwvHa MpowknHa

OYEBUNIHOE

HA KAHAAE TBL MO NOHEAEABHUKAM B 22:40

HEBEPOATHOE

nporpamma C.IM. Kanuupl

OHEBVI
HEB

Hoe=
OFITHOE

...0 ckornbkKo Ham OTKprTI/II"/'I vYyaOHbIX
NloToBuT NpoceeLleHbsA AyX,
N1 onbiT, CbiH OLLIMBOK TPYAHbLIX,
1 reHnuviin, napapokcoB apyr,
1 eny4van, 6or nsobpeTrTaTernb...

B MUpe HagKu
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Coam Axkadpon

BUSHRE & comrermoeckon pur

Y>e CKOHCTRYUPOBAH MEPEKAKYATEAL, CMTOCOBHbLIN HOCTPAMBATL
YKMBbIE KAETKM HQ CUHTE3 OMNPEAEAEHHbIX OEAKOB. C ero nomMoLLbto
MOXXHO BYAET NPEBPALLATL KAETKM BOABHOIO B KOHBENEP MO
NPOON3BOACTBY HY>KHbIX eMY AeKAPCTBEHHbIX BELLLECTB.

AXEAMC KOAAUHS:

)} BUOAOT-CUHTETUK, ONEepUPYIOWUI HE OTAEAbHLIMU re-
HOMU, KOK B TOOANLIMOHHOW TEHHOW UHXXEHepun, a Le-
ABIMW VX CETSIMU.

11 V1306 peA BUBPUPYIOLLYIO CTEABKY AASI OBYBU, KOTOPAS
BOCCTAOHOBAMBOET YyBCTBO POABHOBECUSI Y MOXMUABIX AtO-
Aen. VIHTepec K pa3paboTike MPOSIBASIIOT GUPMbI, 30HN-
MaloLLMeCs NPOU3BOACTBOM CMOPTUBHOM OBYBW.

13 CUnTaeT, YTO TEXHUKOW 30HMMATLCS NPOLLE, YEM Ha-
YKOW.

a XIepPBBI¥ B3IV KOJIOHUH OakTepuii Escherichia

coli, xoTopsre Jxerimc Koanauus (James J.

Collins) BerpamuBaeT B yanmkax IleTpu B cBOeH
J12a60paTOpHH B BOCTOHCKOM YHHBEPCHTETE, HE IpPeJ-
CTAaBJIAKOT COO0H HUYEro 0COOEHHOr0. OHH COCTOAT U3
T€HETHYECKH MOTU(PHUITUPOBAHHBIX KJIETOK, KOTOPBIE
II0 JOCTHKEHHH OIIPEEeJICHHOH IIJIOTHOCTH KOJOHHMI
HAYHHAIOT BHIPA0ATHIBATH cCIefH(pUIECKHI OeT0K.

MaHUNyJISIUUA C FEHETUYECKUM MATEPHUATIOM — OTHIO/Nb
HE HOBOCTb. OfHaKO KOJUIMH3 BCTPOUJ B 6AKTEPUAIbHBIC
KJIETKH HE O/INH YY>KEPO/IHBII I'€H, A 11eJIYIO TEHETUYECKYIO
CETb U3 MHOXKECTBA I'€HOB, B3AUMO/JCHCTBYIOMMUX MEXKIY
CO60M, a4 TAKXKE C FTEHETHYECKUM AMIIaPATOM MHKPOOPIa-
Hu3Ma. Llenb OH T03aUMCTBOBAJ Y IPYTON 6aKTepuHn, Vibrio
fischerii. ECIN TEHHYIO HHKEHEPUIO B TPAJUIIMOHHOM ITIOHHU-
MaHHH MOXKHO YIIOLJOOUTDb 3aMEHE OHOU OTBEPTKHU B HA60-
P€ UHCTPYMEHTOB, TO TOJAXO/], UCTIOJIb3yEMBII KOJITNH30M,
AHAJIOTI'MYECH CMEHE CPA3y BCEro HAbopa.
39-neTHui KONNMH3 — OpefCcTaBUTENb COOOIMECTBA

YUYEHBIX, Pa3Pa6aThIBAIONMX HOBOE HAIIPABJICHUE B COBPE-
MEHHOU HAYKE€, CHHTETUUYECKYIO OUOJIOTHIO. IToka oHu 3a-
HUMAIOTCSI U3rOTOBJICHUEM KOMIIOHEHTOB JIJIS1 UCKYCCTBEH-
HBIX JKMBBIX CUCTEM — HEOOBIYHBIX HYKJICUHOBBIX KMCJIOT,
AMHUHOKHCJIOT, HENTUOB U T.JI. A HEKOTOPBIE JAXKe HAJICIOTCA
CO3/1aTb UCKYCCTBEHHBIN OPTaHU3M (M. «Curmemueckas
HCU3HB», Bmupe nayrku», Ne9, 2004 2.). CauTaeTcs, 4T0 CUH-
TETUYECKAsE OUOJIOIMA HAXOAUTCA IIOKA B 3a4aTOYHOM CO-
CTOAHMU. MOJIOJbIE UCCIIEAOBATENN C YBICYEHUEM CTABAT
3KCIEPUMEHTHI U MyOIUKYIOT MHOT'OUYHCAEHHBIE CTATHY,
U300UIYIONHME MATEMATUYECKUMU BBIKJIAIKAMU. A B 9TO
BpeMs KoynHa3a paboTraeT Ha/l CO3/JaHUEM TEXHOJOTU,
UMEIOIUX MIPAKTUYECKOE IPUMEHEHHE, U yKE IPEYCIIEN
B 3TOM 60sIblIE, 4eM KTO-IHMO60 Apyroi. Ero uccinegoBanus
IIOKA3bIBAIOT, YTO CUHTETUYECKAsA OHOJIOTUSA TOTOBA K CO-
34AHUIO KOHKYPEHTOCIOCOOHBIX IIPOLYKTOB.

18 B Mupe Hayku

asayem 2005

TRACY POWELL



CaMBbIM MHOTOOOEMAIONIUM JICTH-
€M MOJIOJOM OOJIACTH HAYKH CTAJl
PHK-pu6operynarop (0 HeMm Konnns
coobmu B rieyatu B 2004 1.). OH nipej-
crasiugetr cobon pparment JHK, koTO-
PBIF C IIOMOIIBIO BUPYCHOI'O BEKTOPA
BBOJIU'TCS B XO3SHCKYIO KJIETKY U BCTPa-
HUBAETCA B €€ '€HOM. 3aTeM Ha (pparMeH-
Te cuHTesupyercsa MPHK, nnrerpupy-
IONIASCS C pUOOCOMOT («(habPUKOM» TTO
IIPOM3BOJICTBY OEJIKOB) U OJIOKHUPYIO-
mast CUHTE3 CHEIU(PUUECKOTO OEJIKA.
OIHAKO PETYIATOP MOXKET, HAIIPOTUB,
10 KOMaH/I€ pa36JIOKMPOBATH pUOOCO-
MY, M TOTJ]a OEJIOK Oy/IeT CUHTE3UPO-
BaTbCA. [1o cymecTBy, pubOpEryaaTop
MO3BOJIACT YYCHBIM YIPABIATH CUHTE-
30M 6€1KOB €O 100%-HOIT TOYHOCTBIO
U 3(PPEKTUBHOCTBHIO.

Hpero puboperyisiiuu 6bICTpo MO -
XBATHJIM Jpyryue ydensle. Tak, Puuapn
Mannuran (Richard Mulligan) u3
FapBapACKOM MEAUITMHCKOU IIKOJIBI
CKOHCTPYHPOBAJI PETYIATODP, KOTOPBII
BKJIIOYAETCA B OTBET HA IPUCOCTUHE-
HMC K MBIINIMHBIM KJICTKAM CI'ICI_[I/I(DI/I—
4eCcKOH Mosekynbl. Eciu 6yner noka-
3aHa pabOTOCIOCOOHOCTD MOOOHBIX
YCTPOUCTB B OPraHU3ME YEJIOBEKA, TO
KJIETKH 6OJBHOI'O MOKHO OyJEeT IIepe-
HACTPAUBATbh HA BBIPAOOTKY HYKHBIX
€MY JIEKAPCTBEHHBIX BEIIECTB. YTOOBI
3AIYCTUTh WJIM OCTAHOBUTH «MHUKPO-
KOHBEMEP», JOCTATOYHO OyAET MPO-
IJIOTUTDH NMUII0NIO0. JJO peanrusanuun
TAKHUX UJICU elie Jajacko, 1 Koanuus
3TO NOHKMAET. OH CO3/1a/1 KOMITAHHIO,
Cellicon Technologies 1 BEJET IIEPETO-
BOPHI C pAAOM (PUPM O COBMECTHON
JIEATENBHOCTHU IO BHEJJPECHUIO CBOCH
UHHOBALUH B chepy (PapMaKOIOTIHH.

Pubonepekaodarenb — 3TO HE
€IMHCTBEHHOE MEPCIEKTUBHOE JETH-
e Cellicon. COTPyTHUKHA KOMIAaHUN
dpopManm30BaAIN UCIIOJIb30OBAHHBIC
UMHU IPUHITUIIBI ¥ CO3/IAIU IIPOTPAMMY
JId CKDUHUWHTA IOTCHIIUAJIbHBIX JIC-
KAaPCTBEHHBIX BELIECTB, ACHCTBUE KO-
TOPBIX PACIPOCTPAHAIOCH ObI HA KJICT-
KY B 1I€JIOM, 4 HE HA OIMH U3 €€ OCJIKOB.
«CoBpeMeHHbIe (PAPMALLEBTUYECKUE
KOMIIAHUH CTPEMATCA Pa3padoTarhb
METOAUKY TECTUPOBAHUSA, KOTOPAs
IIO3BOJIMT JOKA3bIBATD, YTO JAHHOE BE-

LIECTBO ObET TOYHO B LIE€JIb, — 3AMEYAECT
Konnuns. — I[Ioka OHM HE O4YEHb IIpe-
YCIIEJIM B TOM, YTOOBI IIPEACKA3ATD, KAK
OHO NOJAEHUCTBYET HA BCE APYI'HUE I'€HbI 1
KJIETOYHBIC OEJIKU>.

B camom nauane cBoei Kapbephl
Komnmunas cobupancs CcTarb 3JIEKTPO-
TEXHUKOM. OJJHAKO, IIOJIy4UB IIPE-
CTUXHYIO ZIHFJII/II;ICKYIO CTUIICHOHUIO
Popnca pnsa yue6nl B OKCPOpacKom
YHHUBEPCUTETE, OH 3AHAJICA HEJINHECH-
HOU JUHAMUKOHN (U3BECTHOM TAKXKE
IIOJI HA3BAHHUEM TCOPUU XA0CA) ITOJ
pykosoacTsoM Mana Crioapra (lan
Stewart), 3HAMCHUTOI'O MATEMATHU-
K4 U3 YOPUKCKOI'O YHUBEPCUTETA.
«KoymmH3a — caMblid yOEKICHHBIN IPU-
BEPIKCHEL MCKUCITUTITMHAPHOTO O/ -
XOJIa U3 BCEX, KOT'O 5 3HAI0, — TOBOPHUT
Cri0apt. — ECTb /110, KOTOPBIE MOI'YT
padoTaTh TOJBKO B PAMKAX CBOCH JJUC-
ITUTIJIMHBI. ﬂ)KI/IM — HE U3 UX YHCJIA».

Bepnysmuceh n3 Aurnuu, Konnuns
Ha4daa padoTaTb B BOCTOHCKOM yHH-
BepcuTeTe HA (PAKYIbTETE OUMONHKE-
Hepuu. Ero sannTepecosana npodnema
CBA3HU MCK/Y YYBCTBOM PDABHOBCCHUA
Yy 4€JOBEKA U XAPAKTEPUCTHUKAMHU
CTOXACTUYECKUX (CIy4YaNMHBIX) CCH-
COPHBIX CTUMYJIOB. «OBBIYHO MBI pAC-
CMATPHUBAEM IIYM KaK HEKYIO IIOMEXY,
UCKAKAIONMYIO CUTHAJ, — OO'BSCHSIET
Konnuns. — Ho B paje ciaydaes myMm
MOXKET YJIy4dllaTh CUTI'HAI». OH IIpes-
TIOJIOKHWJI, YTO MOXUJIBIC JIIOAN yTpPa-
YHBAIOT YyBCTBO PABHOBECHS, B 4ACT-
HOCTH, IOTOMY, YTO CTAHOBATCS MECHEE
BOCIIPHUUMYHNBBI K CTOXACTUYCCKUM
CTHUMYJI4AM, TAKHMM K4K JaBJICHHE HA
CTOITBI HOT' IPU XO/1bO€. OH CKOHCT-
PYHUPOBAJ NHUTAEMYIO OT OaTAPEHKU
CTEJIbKY JIJIs1 OOYBH, KOTOPAs T€HEPH-
PYET CTOXACTUYECKUE KOJICOAHUA, TAK
YTO 9YBCTBO PABHOBECUAY 7/5-JIECTHUX
JIIOJIEX BOCCTAHABINBACTCA 1O YPOBHH,
CBOMCTBEHHOTO 25-JIETHUM.

B pasrap pa6or Konnnna nonyaun
HEOXKUJIAHHOE NPEJIOKEHNE IPUHATD
y4acTHUE B HOATI'OTOBKE IIPOEKTA IO
IEHETUYECKUM CETAM IS IPEICTAB-
JIEHUA €O KOMUTETY IIO PACIIpEsee-
HHUIO TPaHTOB. KaK IIpaBUIO, T€HBI HE
padoTaloT nNooAuHOYKE. OHU CIIYKAT
KOMIIOHEHTAMHU I'€HETUYECKOU CETH,

U KK U3 HUX IOCTOSHHO BJIHAET
Ha IIOBE/ICHME IPYTUX I'¢HOB. HUKaKOM
CHELHAJIBPHON NOATOTOBKU B OOIACTH
MOJIEKY/IIpHOM 6uosiorun y Konnunsa
HE OBIJIO, U TEM HE MCHEE OH C I'OJIOBOM
yuiesn B paboTy HaJ IPOEKTOM. I'panTa
IIPOEKT HE moJyy4uJ, 3aTo Konnuns
OCO3HAJI, YTO COBPEMEHHASI OUOJIOTUSL
IIOATOTOBJICHA K BOCIIPUATHIO MHXKE-
HEPHBIX UJEH IrOopas3jo Jydlle, 4eM
Ka’KE€TCA Ha IIEPBBINA B3IVIA[. «B KineTou-
HOM GHOJIOTMHU TTOKA NTPEOOIAIACT pe-
JYKLIMOHUCTCKUU HNOAXOJ — U3yYCHUE
KJIETKH 4€PE3 PA3TIOKEHUE HA YACTH,
HO 3TO HE JIYYIIUI CIOCOO IIOHATD, KAK
oHa paboraer, — 3agBnsaeT KommHs. —
ITpOTUBOIOIOKHBIA IIOAXO, (CO3AHNE
JKUBOW CUCTEMBI U3 YACTECH ) TO3BOACT
JIOCTHUYB LIEJIU TOPA3/I0 ObICTPEE».

Bexope KonmnHs BO3IIaBUII IPYITY
YYEHBIX, CKOHCTPYUPOBABIIMX B 19990 1.
Ir€HETUYECKUU TyMb6s1ep. OH COCTOAI
U3 JBYX HEPOACTBEHHBIX APYTI IPYry
I'€HOB, KaXK/JbId U3 KOTOPBIX KOAHUPO-
BaJI 6€CJIOK, IOJAABJIAIOINHA AKTUBHOCTD
BTOPOI'O I'€H4 Hapbl. B 3aBUCHMOCTH
OT TOr'O, KAKOE€ XUMUYECKOE BELECTBO
JIOGABIIANIOCH B KYJIBTYPAJIbHYIO CPELY,
rjae pocan 6aKTEpUU, UHAKTUBHUPOBA-
JIMCb OEJIKOBBIE TIPOAYKTBI OJHOI'O U3
I'€HOB. B TpagUIIMOHHON TEHHOI WH-
JKEHEPHUHU M1 HOALEPKAHUA HOBOTO
retHa B pabodeM COCTOSSHUU HEOOXO-
JMMO IOCTOAHHOE BBEJICHUE HEKOETO
crumynaropa. Tyméaep ke ocraercs
BKJIIOYEHHBIM (UJIM BBIKJAIOYEHHBIM)
BCE BPEM:I, [IOKA JKUBET OPIaHU3M.

KonnmmHas npogonkaeT yCOBEPIICH-
CTBOBATb CBOM I'€HETUYECKHUH TyMOJIED.
Kak 1 puboperynarop, OH IpeAcTaB-
JIA€T UHTEPEC s (papMaleBTHUYC-
CKHUX KOMHOaHMUH. B 11€710M k€ paboThl
Konnunusa B 06/1aCTH CO3JJaHUS CUHTE-
THYECKHX CETEN IOMOT'aI0T IIPOBEPATH
emie 60Jiee CIOXKHBIE MOJE/IbHBIE CH-
CTEMBI, UMUTHPYIOIMIHE KJIECTKY YEJI0-
BeKA. OHAKO yYEHBIA TBEPJO YBECPEH
B OIPAHUYCHHOCTH TAKOT'O MOAXOAA.
«Mos 3aBeTHAdA MEYTd — BOBCE HE Ka-
Kag-TO BUPTYyaJIbHasd KJIETKA, — T'OBO-
puUT OH. — He TaK yK Ba’KHO, HACKOJIBKO
MBI IIPEYCIIC/IU B MOJIEIUPOBAHNU. Bee
PaBHO 3TO HUKOI'/14 HE 3AMEHUT PEAJIb-
HBIX 9KCIEPUMEHTOB». } }

B MUPE Hagku






Nappu Kaxnaa

CTpoeHmne n AKTMBHOCTb TOAOBHOTO
MO3Ia Y MY>XYMH M XKEHLLUMH PA3AUYHbI.
/13y4yeHne atx 0COBEeHHOCTEN MOXET
NPUBECTU K PA3PABOTKE HOBbIX MOAXOAOB
K AEYEHMIO AenpecCun U LWN3oPpeHni.



HERPOGHONOTHY

MYPBIM SSHBAPCKHUM JTHEM

2005 1. pexrop T'apsapackoro

yHusepcurera Jlopenc Cam-
meps (Lawrence Summers) 3asaBUII,
4TO OJIHA U3 IPUYMUH €100 npej-
CTABJICHHOCTH XCHIMUH B HAYKC MO-
JKET KOPEHUTDBCS BO BDOXKIEHHBIX OCO-
OCHHOCTAX X I'OJIOBHOTO MO3ra. OTO
3aMEYAHHE C HOBOU CHJIOU PA30XKIJIO
JUCKYCCHIO, HAYaBIIYIOCA 6OJIEE BEKA
Ha3aj. C Tex NOp KaK y4eHble OOHAPY-

TOJIBKO TCOPETHUYCCKAN UHTEPEC, HO
U TIOMOTAIOT, HAIpUMED, OObSICHUTb,
TIOYCMY MYKYMHBI YAIIC KCHITWUH NH-
TEPECYIOTCA CAMOJIETAMU U (PyTOOIOM,
4 TAK)KE O3HAYAIOT, YTO JIJIS JICUCHUS
OOJIBHBIX OOOUX MOJIOB, CTPAJAIONUX
TAKUMHU HAPYIICHUAMM, KAK ICTIPECCH,
HAPKOMAHUS, MU30(PPEHUS U TOCTTPAB-
MAaTHYECKOE CTPECCOBOE PACCTPOUCTBO
(ITTTCP), BO3BMOXKHO, TPEOYIOTCS HEOH-
HAKOBBIC TEPATIECBTUYCCKUC TTOJIXO/IBL.

HekoTopble MOAOBbIE PA3ANYKST B OPTAHM3ALIMN
FOAOBHOIO MO3ra GOPMUPYIOTCS 30AOATO AO TOTO,
KAK pebeHOK CAEAQET CBOW MEpPBbIA BAOX.

JKHJIN, YTO PA3MEPBI I'OJIOBHOI'O MO3-
Tra y JKCHIIWH HCCKOJIBKO MCHBII, YCM
Y MYXX4YUH, OHU IIONIBITAJINCH UCIIOJTIb-
30BATh TOT (PAKT /1151 OOOCHOBAHUS
YMCTBEHHOT'O ITPEBOCXO/CTBA NIPEJ-
CTABUTEJIEU CUJIBHOTO MOJIA.

BrijioTs 10 CEroHANIHErO JHA HU-
KOMY €IIE HE y/1aBaJI0Ch ITIOKA3aTh, YTO
AHATOMHYECKUE PA3JIUYHUS JTUIIAIOT
JKEHITUH BO3MOKHOCTH JIOCTUTATH
BBIJJAIOIIMXCSA YCIICXOB B MATCMATHUKE,
(pU3MKE UIN TEXHUYECKUX JUCITUILIIN-
Hax (cm. cmp. 27). Bosee TOro, 6uu10
YCTAHOBJICHO, YTO I'OJIOBHOM MO3T' MY7K-
YMH U JKEHIIIMH UMEET MHOI'O OOIIETO.
OAHAKO 32 MOCHEAHUE ECATUNCTUSA
HCCICAOBATCIIN BBIABUIIN U PAJ CYIIC-
CTBEHHBIX PA3JIMYUI CTPYKTYPHOH,
OHOXMMHYECKON U (PYHKIIMOHATIBHON
OPraHM3AIIHU MO3IA Y IPEICTABUTENEH
Pa3HBIX ITOJIOB. OHHu OPCACTABIAIOT HC

My>XCKOM 1 )XEHCKUN MO3r

Eme HepaBHO HEMPOOUOTOTH I1O-
JIATAJIW, 9YTO MOJIOBBIC PA3IUYUA
B CTPOCHUH TOJIOBHOTO MO3ra Orpa-
HHUYUBAIOTCI CTPYKTYPAMHU, OTBET-
CTBCHHBIMU 32 ITIOJIOBOC ITOBEJCHUE
u criapuBaHue. B 1966 r. B )xypHae
Scientific American moaBUIACh CTa-
Thsl «ITOJIOBBIC pasianynsg roJ1oBHOI'O
MO3ra», B KoTopon Cenmyp JleBuH
(Seymour Levine) u3 CtaHdopacKkoro
YHUBCPCHUTETA AHATU3UPOBAT POJIb
MMOJIOBBIX TOPMOHOB B PA3BUTUH PCAK-
LUH, XaPAKTEPHBIX JIJIS IIOJOBOI'O 110~
BEJICHUS CAMIIOB M CAMOK KpPBIC. B cTa-
ThE PEYB 1A TOJIBKO O F'UIIOTATAMYCE,
HEOGOIIBIION CTPYKTYPE B OCHOBAHUH
TOJIOBHOT'O MO3T'a, PETYAUPYIOMICH BbI-
PaBGoOTKY TOPMOHOB I KOHTPOIUPYIO-
el MUIIEBOE, TOJIOBOE U HEKOTOPHIE
Apyrue OCHOBHBIE (POPMBI ITOBEME-

OB30P: MY XXCKOW M XXEHCKUIA MO3r

1 ) HEMpPoOBUOAOT OBHAPYXKMBAIOT BCE HOBLIE PA3AUYMS B AHATOMUK, BUOXUMUN
Y GYHKLNOHNPOBAHMM FOAOBHOTO MO3FQ MY KUMH W XKEHLLMH.,

11 PA3AMYMS BbISIBAEHBI B COMbBIX PA3HbIX YOCTSIX MO3ra — B CTPYKTYPAX, OTBET-
CTBEHHbIX 30 MAMSITb, SMOLNW, 3PEHUNE, CAYX, HABUTALMIO 1M BOCNIPUSITUE PEYN.
}1YYeHble MbITAOTCS BbISIBUTL CBSI3b MEXAY MOAOBBIMU PASAUYUSIMU B OPTAHU-
30LMN MO3ra M OCOBEHHOCTSIMM NMO3HOBATEABHOM AESITEABHOCTU U MOBEAEHMS
MY>KYUH N OKEHLLMH. X OTKPBITUSI MPUBEAYT K PA3PABOTKE HOBBIX MOAXOAOB K A€-
YEHUIO MY>KUMH U XKEHLLMH, CTPAACIOLLMX TAKUMW HEBPOAOTMYECKNMU HOPYLLIE-
HUSIMU, KOK LUM3ODPEHMSI, ASMPECCUS], HOPKOMAHMS U MOCTTPABMATNYECKOE

CTPEeCCoBOe PACCTPONCTBO.

Hus. [Tog BIUSHUEM B3IJI5110B JIeBUHA
C(pOPMHUPOBAJIOCH LIEJIOE TTIOKOJICHUE
HEHUPOOUOJIOTOB, YBEPOBABIIUX B TO,
YTO IIOJIOBBIE PA3JIMYHUA B CTPOCHUH
MO3Ir'a OTHOCATCA IJIABHBIM O6Pa30M
K THIIOTAJIaMyCy M CKa3bIBAIOTCA Ha
BBIPA0OTKE IIOJIOBBIX TOPMOHOB U I1O-
JIOBOM IOBE/ICHUU.

COBpPEMEHHBIE YUCHBIC OT 3TO-
ro NpeaCcTaBJICHUSA OTKA3AJTUCD.
TTo/ydeHbl MHOTOYHCICHHBIC JAH-
HbIE€, CBUJETEAbCTBYIOIMIUE O BIUA-
HHH IIOJOBOTO (PAKTOPA HA CAMBIC
Pa3HOOOpPA3HBIEC ACTIECKTHI TO3HAHUS
U IOBEJCHUA: IAMATh, SMOLIUH, 3PU-
TEJbHOE U CIyXOBOE BOCIPHUATHUE,
y3HABaHME U CcTpecc. ITpopuIB B 9TON
06J1acTU 3HAaHUH nTpousomen 5—10 net
Ha3a/], KOT/1a C IOMOIIbIO OECKPOBHBIX
METOJOB BU3YATU3ALUU — IIO3UTPOH-
HO-3MHCCUOHHOH TOMOrpapun (II5T)
U (PYHKIIMOHAJIBHOM MarHUTO-PE30-
HaHCHOU TOMOorpaduu (MPT) — cra-
JIO BO3MOJKHBIM H3y4aTh MO3T JKMBOI'O
YEJIOBEKA.

HccienoBaHUd MO3BOJIUIN BbIA-
BUTD IIOJIOBBIE PA3JIMUMA B CTPOCHUHU
LIEJIOTO PAfA CTPYKTYP, PACIIONOXKEH-
HBIX B PA3HBIX 4acTAX Mo3ra. Tak,
Hanpumep, Ixunn Fongerein (Jill
M. Goldstein) n3 'apBap/ckoit meau-
LIUHCKOI IIKOJIBI UCIIOJIb30Bas1a MPT
JUISL OIIPEJICJICHUS PA3MEPOB MHOI'UX
KOPKOBBIX U ITOJKOPKOBBIX O6JIACTEIL.
TToMUMO IIPOYETO OHA OOHAPYIKMIIA,
YTO HEKOTOPBIE 30HBI IOOHOM KODBI,
OTBETCTBECHHBIC 32 BBICITHE KOTHUTUB-
Hbl€ (DYHKIINH, 4 TAKKE YIACTKH JIMM-
OUYECKOU KOPBL, y4aCTBYIOIINE B PA3-
BUTUH 3MOLIMOHAJIbBHBIX PEAKIMI,
y JKCHIIMH KPYIHEE, YEM Y MYKYHH.
3aTO y HOCAECAHUX JIYUYIIE€ PA3BUTHI
Y4CTHU TEMEHHOIT KOPBI, y4aCTBYIOIIHE
B BOCIIPUATHH IPOCTPAHCTBA, U MUH-
JaJuHA — CTPYKTYP4, YYBCTBUTEb-
Hasg K MHPOPMALMU, IPOOYKAAIOIIEH
3MOIIMH U BBI3BIBAIOIIEH cepliedue-
HUE U BBIOPOC a4JPEHATNHA B KPOBb.
Paznuuns B pasMepax 3TUX CTPYKTYD,
a4 TAKXKE APYI'UX OTIAEJIOB I'OJIOBHOI'O
MO3T'd BECbMa OTHOCHUTEJIBHBL.

JIpyrue uccnaejoBaTenu MmonbiTa-
JINCh BBISIBUTH AaHATOMHYECKUE PA3-
JIMYUA MEXKAY MYKCKUM U )KEHCKUM
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AHATOMHA MYKCKOID H XEHCKOIO MO3IA

rOJIOBHBIM MO3I'OM H4 KJIETOYHOM
yposHe. Hanipumep, Cangpa YUTEICOH
(Sandra Witelson) u3 YHuUBepcuTeTa
MaxkMmacTepa MmoKasauaa, 9To JJIsd KCH-
CKOI'O MO3Td X4apaKTepHa 60JIC€ BbI-
COK4s1 INIOTHOCTb HEHPOHOB B 30HAX
BUCOYHOM KODPBI, CBA3dHHBIX C IICpe-
PpabOTKOM M HOHUMAHHUEM PEYEBON
nHpopmanuu. I[TogcuyuTas YUCIO
HEUPOHOB B IOCMEPTHBLIX 06pa3Lax
MO3T'OBOI TKAHH, UCCJICJIOBATEIbHU-
112 OOHAPYKUJIA, YTO B JIBYX U3 IECTH
CJIOEB KOPBI INIOTHOCTb HEMPOHOB HA
eAuHULy 0O6beMa TKAHHU y JKECHIUH
BBIIIIE, YEM Y MYKYUH.

Bce onucanHbple aHATOMUYECKHUE
pasnunyugd B 3HAYUTEJIbBHOW CTEIEHU
OO6YCJIOBJICHBI PA3HbIM YPOBHEM aK-
TUBHOCTHU IIOJIOBBIX TOPMOHOB, BO3-
JICHCTBYIOMNUX HA MO3I YEJIOBCKA BO
BPEMS €O BHYTPUYTPOOHOI'O PA3BH-
THA. DTU CTEPOUJIBI OIPEIEIAIOT (POP-
MHPOBAHHE HEPBHBIX CBA3ECH B MO3Ir'e
Pa3BHUBAIOMIEIOCS MJIOAA U BIHAIOT
Ha CTPOEHHUE U HEUPOHHYIO MJIOT-
HOCTb €I'0 Pa3JIMYHBIX OOPA30BAHUMN.
JIIO60NIBITHO, YTO Y )KUBOTHBIX HAU-
©0JIbILIEE KOJIMYECTBO PELIEITOPOB I10-
JIOBBIX TOPMOHOB B MO3I'€ OTMEYACTCH
B T€X 00J1ACTAX, KOTOPBIE, 1O JAHHBIM
TFonjcrenH, HauboJIEE PaA3IUIAIOTCS
pasMecpaMu y MYKUYUH U KCHIIHUH.
Takas Koppensanusa MEXAy pasMepa-
MH MO3TOBBIX CTPYKTYP Y B3POCJIBIX
0CO6€l U AKTHUBHOCTBIO ITOJIOBBIX
CTEPOUJIOB Y IJIO/IA 3ACTABAAET NPE/I-
IIOJIOKUTD, YTO HEKOTOPBIE IOJIOBbIE
pasnuuuA NO3HABATEIbHON (PYHKIIUN
HE CJIYKAT CJIEACTBUEM KYJIbTYPHBIX
BJIUAHUU UITH TOPMOHAJIbHBIX CIABU-
I'OB BO BPEMS IIOJIOBOTO CO3PEBAHUSA
OpPraHN3Ma, 4 HOCAT CyTI'yb0 BPOXK/ICH-
HBIA XapaKTep.

BpoXXAeHHbIe CKAOHHOCTU

[IpeAIIoNOKEHNE O TOM, YTO HEKOTO-
pBI€ IIOJIOBBIC PA3IUYHI B OPraHU-
321U 1 T'OJIOBHOTO MO3ra OpMUpPY-
IOTCS 33/10JITO /IO TOTO, KaK peH6EHOK
CENAET CBOU NEPBBIN B )KU3HU BJOX,
OATBEPXKJAAIOTCS U PSAJOM ITOBEJICH-
YECKHUX uccaenoBanui. [lcuxomoram
JIABHO HM3BECTHO, YTO MAJEHbKUE
MAJIBYUKU U JICBOYKU IIPCATTOYUTA-

AHATOMUYECKME PABAUYMS
BbISIBASIKOTCS1 BO BCEX KOPKOBbIX AOASIX
FTOAOBHOTO MO3ra MY>XHUH N XKEHLLNH,
MccaepoBaTEAU N3 TAPBAPACKON
MEANLIMHCKOWM LKOAbBI MOKA3AAMU, YTO
06bEM OAHMX KOPKOBbIX OBAQCTEN
OTHOCUTEABHO OBLLLEero o6bema
MO3ra GOAbLLE Y XXEHLLMH, O APYTUX —
Y MY>XXUUH (BHU3Y). OTPAXAKOTCS AU
MOAOBbIE PA3AMYMS HO MO3HABATEABHbIX
CMNOCOBHOCTSIX, MOKA HE SICHO.

[ KpynHee y >KeHLWwmH
KpynHee y My>K4nH

TeMeHHas

AOAS dpoHTanbHas

(AOBHOS) AOAS

3aTbIAOYHAOS

ACAS BucoyHas

AOASI

IOT COBEPUIEHHO PAa3HbIC UT'PYIIKU.
[IepBBEIC TATOTEIOT K MA4YaM U Ma-
MIMHKAM, BTOPbIE, KaK IPABUJIO, BbI-
OupaloT KykoJs. Ho Bormpoc o ToMm, uem
ONPENEAIOTCA TAKUE CKJIOHHOCTH
(KyJIBTYPOH HMJIHM BPOXKAEHHON OUO-
JIOTUEU TOJIOBHOT'O MO3Ta), JOJTOEC
BpEMA OCTABAJICA 6€3 OTBETA.

PazobparbCsl B CUTYAL MU IIOIBI-
Tasack Menucca Xannua (Melissa
Hines) n3 JIOHZOHCKOTO TOPOJ-
CKOT'O YHUBEPCHUTETA U JIKEPpUIHH
Anexcangep (Gerianne M. Alexander)
13 CeTbCKOXO3SIMCTBEHHOT'O U TIOTH-
TEXHHUYECKOI'O yHUBEpcUuTeTa Texaca,
U3y4daBUIME OOE3bAH. ['pyIIIIE 3€JIEHBIX
MAPTBINICK YYCHBIC IPCATIATATIN T~
POKMI BBIOOD HUIDYIIEK: TPAIUYHBIC
KYKJIBI, TEJICKKH, KHIDKKH C KAPTHUH-
KaMu U T.J1. OHU OOHAPYKUJIH, YTO
caMIbl 6OJIBIIE UT'PAIOT C «MY>KCKH-
MH» UTPYIIKAMHU, 4 CAMKH — C IIPE/I-
METaMHU, KOTOPBIM OOBIYHO OTJAIOT
NPEANOYTECHNUE JEBOYKU. 34 UTPON
C TAKUMH 6ECHOJBIMH npeamMmeTramu,
KaK KHIJKKH C KAPTUHKAMH, >KUBOT-
HbIE€ OOOHX IT0JIOB IIPOBOJIUJIN OJINHA-
KOBOE BpEMH.

MOKHO NPEANONOXKUTE, YTO MPE/J-
IMOYTEHUS JIETEU PA3HOI'O IOJIA IPU
BBIOOPE UT'PYIIEK OTYACTH OIIPEACTS-
IOTCSI BPOXKJIEHHBIMU OMOJIOTMYECKU-
MU PA3IAYUAMHU. [IpeAniouTeHus, Kak
U IIOJIOBBIE PA3JIMYH S AHATOMUYECKON
OPraHU3aIy T'OJOBHOI'O MO3T4a, MO-
BU/IUMOMY, COOPMUPOBAIUCH B TIPO-
IIECCE BOIOIMH TTO/]T BIUSHHUECM €CTEC-
CTBEHHOI'O OTH60pa. B paccMoTpeHHOM
caydae 0CO6U MYKCKOTO 1noJsa (Kak
MaJIBYMKH, TAK U CAMIIBI MAPTHIIIEK)
MIPEANIOYUTAIN IIPEJMETHI, KOTOPbIC
JIETKO TIEPEMEIATh B IPOCTPAHCTBE
U MOKHO HCITOJIB30BATH JIJISI HTYMHBIX
MOJABUXHBIX UTI'D. PE3OHHO npeano-
JIOKHUTH, YTO TAKHUEC KAYCCTBA CBA3A-
HBl ¢ (POPMAMHU OBEJIEHU S, TOJIEC3-
HBIMU JIJIT OXOTBI U OOECIICYCHUS P

OB ABTOPE:

Nappu Kaxuaa (Larry Cahill) pa6otaet
Ha GAKYAbTETE HENPOBUOAOTUU U MO-
BepAeHMSsT KOAMDOPHMNCKOro yHUBEP-
cuteta B MipBuHe. M3yyaet npoLeccsl
NAMSITN N OBYYEHNS Y MECUYAHOK.
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BPOXAEHHBIE NPEINOYTEHHA?

3eAeHble MAPTLILWKM NPEANOYUTAAU Te

Ke UTPYLWKK, 4TO N MOAEHbKNEe AeBOYKN
N MOABYUKN: CAMLbI MOOBOANAN B0AbLLE

BPEMEHMW 30 UMPOV C MALLMHKAMM,
A CAMKMU — C KYKAGMU (AMQrpaMma
BHM3Y). BO3MOXHO, NPeAnoUTEHMS],

OBHApPYXXMBAEMbIE MNPU BbIBOPE NrpyLLeK

AETbMU, MOTYT UMETb BMOAOTNHECKYIO
NPNPOAY.

«My>kCkme»
30 UrPYLLKU

N
o

=N
(@]

Bpemst KOHTaKTa
C urpyLukom (%)

WKeHcKmne»
UIPYLLKA

OparxeBbit [MoAULEenCKmn
Ms1Y QOBTOMOOWAb

Kykaa

Camubl Camkm

KpacHas

MUCKQ

6€30IaCHOCTU HapTHEPA. BO3MOXHO,
UTI'DYIIKH, IPEANOYHTACMBIC CAMKAMHU
06€3bsIH U JIEBOYKAMHU, IOMOT'AI0T UM
OBJI4/IEBATh HABBIKAMHU, KOTOPBIE BIIO-
CJICICTBUU NPUTOASATCSI UM IIPH YXOJE
34 ICTCHBIIIIAMH.

HeckonbKO MHOU MMOAXO/ 171 BbI-
ACHCHUA IIPUPOJBI MIOBCACHYCCKUX
ITIOJTOBBIX pasnnqnﬁ HCITIOJIBb30BAJI
B CBOEM HucciaeaoBaHuu CauiMOH
bapon-Kosn (Simon Baron-Cohen)
13 KeM6pH’KCKOTro YHUBEPCUTETA.
OH 1mOKa3aJ1, 4TO T'OJOBAJIbIE ICBOY-
KM IIPOBOAAT OO/bIIE BDEMEHH, Ha-
6J110/1as 34 CBOUMU MATEPAMU, YEM
MaJIBYUKH TOTO K€ BO3PACTA. A KOT-
Ja MaJIplIaM npejaraau (hUabMBbl,
JACBOYKH OTAABAJIU NPCAIIOYTCHUC
Kaapam, rjge AEMOHCTPUPOBAIUCD
4eJIOBEUYECKUE JINIA, 4 MAJIBUYUKU —
M300paKEHUS ABTOMOOHUIICH.

B ycaoBusax ctpecca

[TonoBble pa3JInudYnsl OMOXUMHUU
U CTPOCHUS TOJTOBHOI'O MO3TA BIIHS-
IOT HA TO, KAK MYKYHHBI U JKCHITUHDBI
PEATHUPYIOT HA OKPYKCHUE MUJIH BCIIO-
MHHAIOT CTPECCOBBIC COOBITHS. BHOBD
o6paTuMcs K MUHJaInHeE. ['onpcreitn
YCTAHOBUJIA, YTO Y MYKYMUH OHA KPYII-
HEE, YEM Y KCHIIWUH. Y CaMIIOB KPBIC
HEHUPOHBI OOPA3YIOT B 3TON 0OJACTHU
MO3Ta 6071e€ MHOTOYHCJICHHBIC CBA3Y,

4eM y CAMOK. MOXXHO ObIO ObI IPEJ-
MOJIOKUTD, 4YTO 3TH AHATOMUYECKUE
OCO6EHHOCTH OYAYT ONPEACAATD
U HEOJMHAKOBBIA XAPAKTEP PEAKIIUNI
HA CTPECC Y CAMIIOB M CAMOK.

JlJ1g IPOBEPKH JJAHHOI'O MPEAIO-
snoxenus Karapuna Bpayn (Katharina
Braun) u3 Yuusepcurera OTTO (pOH
Tepuke B 1. Margebypr (I'epmanus)
pasyyyuia HEJABHO POAUBIINXCS J1€-
TEHBIIICH JETy C MaTePAMU. 11 3TUX
HEOOJNBIMUX I0OKHOAMEPHUKAHCKHUX
I'PBI3YHOB, IOXOXXUX HA KPBIC U JKUBY-
LIHUX B IPUPOAE MHOTOUYHUCIEHHBIMHU
KOJIOHUSIMH, JaKE KPATKOBPEMEH-
Hasl U30JIALMSA OT COPOJMYEH MOXKET
OBEPHYTHCS CTPECCOM. 3ATEM YUCHBIC
U3MEPHUIN KOHLCHTPALUIO CEPOTO-
HUHOBBIX PELIENTOPOB B PA3TUYHbBIX
06JIACTAX I'OJIOBHOI'O MO3I'd MOJIOJIBIX
3BEPBHKOB. CEPOTOHMH — HEMPOTPAHC-
MUTTEDP, UI'PAIOMUNA KIIOYEBYIO POJIb
B 3MOLIMOHAIbHOM IIOBEICHUH KUBOT-
HBIX U 4enoBeKa. (TepaneBruyeckoe
JEMCTBUE NPENapaTa po3ak, Halpu-
MeEp, OCHOBAHO H4 €ro CIOCOGHOCTH
YCHJINBATb AKTUBHOCTb CEPOTOHMHA.)

B nepuos U30nA11 1M ACTEHBIIIHN ACTY
MOIJIA CJIBIIIATD I'OJIOCOBBIE CUTHAJIBI
Marepy. BeIIo TOKa3aHO, YTO TaKasd
CAyXOBasAg MH(POPMAIKA IOBBIIIATA
KOHILEHTPALUIO CEDOTOHUHOBBIX Pe-
LENTOPOB B MUH/AIUHE CAMOK U CHH-

JKaJ1a UX KOHIIEHTPAIUIO Y CAMILOB.
XOTsl HONYYEHHBIE TAHHBIE TPYAHO
IKCTPATIOJINPOBATH HA TTIOBE/ICHUE Ye-
JIOBEKA, MOKHO IIPEIIIONIOXKUTH, YTO
€CJIM CXO/IHBIE IIPOIIECCHI TIPOUCXOISAT
Uy IETEN, TPEBOI'A, CBA3AHHAS C Pa3-
JIYKOH C MATEPBIO, IO-PA3HOMY BJIHSICT
H24 3MOITMOHAJIBHOE COCTOSIHUE MaJIb-
YHKOB U JICBOYEK. ECJIM MBI XOTHUM 11O~
HSTh, IOYEMY, HATIPUMED, TPEBOKHbBIC
paccTpocTBA HAMHOI'O Yale BCTpe-
4aI0TCA Y JIEBOYEK, YEM MAJIBYUKOB,
HEOOXOAUMOCTD B IPOBEJAEHUHU I10O-
JIOOGHBIX AKCIEPUMEHTOB CTAHOBUTCS
OYECBUTHOU.

E1e ogHOM CTPYKTYPOX, UYbE CTPOE-
HUE U PEAKITUN HA CTPECC PAZIUYAIOT-
Csl Y IPEJICTABUTEIICH PA3HBIX I1OJIOB,
SIBJISIETCS TUIIIIOKAMII (06J1ACTh MO3I'a,
y4acTBYIONAsl B XPAHEHUHU CJIE/IOB
HaMATH U B IIPOCTPAHCTBEHHOM Kap-
THPOBAHUM OKPYKAIOMEIO MUPA).
C 1OMOIIBIO METO/IOB HEMPOBUIYAIU-
341111 OBJIO TOKA3aHO, YTO Y JKEHIITUH
TUIMIIOKAMIT KPYITHEE, YEM Y MY’KUHH.
Takoe aHATOMUYECKOE PA3IUIHE MO-
JKET OBITH CBA3AHO C OCOOEHHOCTSIMU
HABUT'AlIUU. PEe3ynbTaThl MHOI'OYUC-
JIEHHBIX UCCJIETOBAHUN YKA3bIBAIOT
Ha TO, YTO MYXXUYHHBI ONPEICIAIOT
MapUIPYTHI IEPEABUKEHUS TJIABHBIM
006pa30M 34 CYET OLLEHKHU PACCTOSA-
HUHU U OPUEHTAIIMU B IPOCTPAHCTBE,
4 )KEHIIMHBI — C IIOMOIIIBIO HA3€EMHBIX
OPUEHTHUPOB. JIIOOOITBITHO, YTO CXOJI-
HBIE TTOJIOBBIE PA3JIUYUS BBISIBJICHBI
U Y KpBIC. CaMIIBI OTBICKMBAIOT BBIXOJ,
U3 JTAOMPUHTA, UCIIONb3YS JUPEKIIH-
OHAJIPHYIO M MO3UIITMOHHYIO HH(OP-
MAaIMIO, 4 CAMKH — 61aT0/1aps JOCTYII-
HBIM OPUEHTHPAM.

Jlaske HEMPOHBI TMIIIOKAMIIA Y CAM-
1IOB ¥ CAMOK KPBIC BE/IYT CE6s 1T0-pa3-
nomy. Tak, Ixxsnuc Jxxypacka (Janice
M. Juraska) u3 YHuUBEpCUTETA IITATA
VNIMHOMC 1TOKa3aJ1a, YTO IIOMENEHHUE
I'PBI3YHOB B TAK HA3bIBAEMYIO 060Ta-
MEHHYIO Cpeay (KJIETKH C UTPYIIKaA-
MU M HECKOJIBKUMH COPOJUYAMU LIS
OOIIEHMS) OKA3BIBATIO HEOJJUHAKOBOE
BJIHSHHUE HA CTPYKTYPY I'UIIIIOKAM-
HaJIbHBIX HEHPOHOB CAMIIOB U CAMOK.
V nocaeHUX TaKOM ONBIT BHI3bIBAT
00Opa30BaHUE JOIIOJHUTEIBHBIX BE-
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HEAPOGHONOT N

TOYEK Ha JICHJPUTHOM J|PEBE HEH-
POHOB — PAa3BETBJIICHHOU CETHU OT-
POCTKOB, MOJYYAKIMNUX CUT'HAJIBI OT
JIPYTUX HEPBHBIX KJICTOK. BO3MOXKHO,
TAKOE U3MEHEHUE OTPAXKAET YBEJIHU-
YCHUE YUCIA HEUPOHHBIX KOHTAKTOB,
4TO, B CBOIO OY€EPEb, CBA3AHO C POp-
MHPOBAHHUCM CJICOB IMTAMATH. V cam-
1IOB JK€ O6OoraIeHHas cpea 160 HE
BJIMSJIA HA COCTOSIHUE JIEH/IPUTHOTIO
JpeBa, IMOO AAKE CJIErKa YMEHbIIan1a
€I'0 BETBUCTOCTD.

OHAKO B YCJIOBUAX OCTPOT'O CTPEC-
€4 CaMILIBbl KPBIC O6YyYaIOTCS JIYUIIE, YEM
camku. Tpeficu lop3s (Tracey J. Shors)
n3 Yausepcurera Pyrrepca o6Ha-
PYy’XHJIa, YTO BO3/IEUCTBUE HA XBOCT
SJKUBOTHBIX CEPUU ICKTPOOOJICBBIX
CTUMYJIOB YJIy41I1aJ1I0 BBITIOJTHCHHC 9KC-
TICPUMCHTAJIBHOT'O 33a/1aHUA CAMITAMU
KPBIC 1 YBCITIMYHNBAJIO Y HUX IVNIOTHOCTDH
JICHJPUTHBIX CBA3€H. CAMKU B YCJIOBU-
AX CTPECCA XYKE CIIPABJIAINCD C 32/~
HHEM, 4 IJIOTHOCTDb UX JCHIPUTHBIX
CBA3€ YMCHbBIIAJIACH.

XOTA OJ BIUAHUEM OCTPOI'O CTPEC-
ca QyHKLIUMU I'HIIOKAMIIA Y CAMOK
YXYAIIAOTCA, B YCIOBUAX XPOHHUYEC-
CKOI'O CTPECCA 3TA CTPYKTYPA, IOXOXKE,
OOHAPYKUBAET Y HUX T'OPa3/10 60Jb-
MIYIO TVIACTUYHOCTD, YEM Y CAMILOB.
Yepun Konpazg (Cheryl D. Conrad) u3s
YHUBEPCUTETA MITATA APU3OHA Orpa-
HHUYHNBAJI IIOABUKHOCTD KPBIC, TIOMC-
mast UX Ha 6 9aCOB B TECHYIO KJICTKY.
3aTeM yYEHBIU OIIPEACIIA] YA3BU-
MOCTD I'MIIIIOKAMITIAJIbHBIX HCﬁpOHOB
KUBOTHBIX K JICHMCTBUIO HEUPOTOK-
CHHA (3TO CTAHJApTHAA NPOoLEnyp4d,
NPEAHA3HAYCHHAA 11 OIICHKHW BJIM-
SIHUSI CTPECCA HA HEPBHBIC KJIECTKH).
BBLIO O6GHAPYIKEHO, UTO XPOHUUYECKOE
006€3/IBUKEHHUE YBEJIUYHUBAJIO BOC-
NIPUUMYHUBOCTD I'MIIITOKAMITAJIBHBIX
HEHPOHOB K TOKCHUHY Y CAMIIOB U HE
BJIVAJIO HA YYBCTBUTCIBHOCTD K HCMY
HEPBHBIX KJICTOK CAMOK. PE3yabTaTsh
HUCCJICIOBAHUSA YKA3bIBAIOT HA TO, YTO
TKAaHU T'OJIOBHOTI'O MO3ra CAMOK 0O0-
JagaioT 60abHIEed YyCTOUYUBOCTBIO
K BO3JEHUCTBHUIO XPOHUYECKOI'O CTPEC-
€4, 4eM CaMIOB. /10 CUX IOpP HE SACHO,
Kakue PakTOphl 3aAMUNIAIOT IUIIO-
KaMIIaJbHbIE HEHPOHBI OT MarybHOro

BIIVUAHUA XPOHHUYCCKOT'O CTPECCA, HO
HCKOTOPBIC UCCICTOBATC/IN ITOJIATAIOT,
YTO HC IMOCJICAHIOIO POJIb B 3TUX IIPO-
ICCCAX UTPAIOT ITOJIOBBIC TOPMOHBI.

O6LWas KApTUHA

H3y4asg HEHPOPUIHOIOTUUECKUE ME-
XAHU3MBI BOCIIPUATHS U BOCIIOMHUHA-
HUSI CTPECCOBBIX COOBITUH, 51 BBISIBUJI
pa3Inyus B IIPOIECccax 06pPa30BaAHUS
CJIEJIOB AMSITH HA BOJIHYIONUE UHITU-
JIEHTBl Y MY>KUMH U )KEHITUH (KaK U3-
BECTHO, Y JKUBOTHBIX 3TU IIPOIECCHI
CBA3AHBI C AKTUBAIIUCIH MUH/IAJIVHBL).

B ogHOM M3 IEpBBIX 3KCIIEPUMEHTOB
MBI IEMOHCTPUPOBAIU JOOPOBOJIb-
11aM CEPUIO (PUIIBMOB, COJEPIKABITUX
CHEHBI HACUIHSA, U C TOMOIIbIO [1DT
OILICHHUBAJIN AKTUBHOCTD UX I'OJIOBHO-
r'o MO3Ta. Yepes HECKOIBKO HEJIC/Tb Mbl
CIIPOCUIIN UX O TOM, YTO UM YJAAJIOCh
3AIIOMHHMTB.

Bb110 06GHAPYKEHO, YTO YUCIO (PUIb-
MOB, COJAEPKAHUE KOTOPBIX MOTIJIH
BCIIOMHHTD UCHBITYEMBbIC, KOPPETHUPO-
BaJIO C YPOBHCM AKTHUBHOCTU MHUH/JAJTH -
HBI BO BpeMs UX IpocMoTpa. ITosxe g 3a-
METHJI HEYTO CTPAHHOE: B HEKOTOPBIX p

THNNOKAMN W CTPECE

Y COMLIOB M COMOK KPbIC TUMAMOKAMIM MO-PA3HOMY
pearvpyet 1 Ha OCTPbIN, U HO XPOHUYECKNIM CTpeccC.

Crpecc
. 251 oTCyTCTBYET
OcrTpbiN cTpecc 3 B Croece
Kak nokaszana Tpencu LLops, KpATKOBPEMEHHbIN CTpecc g P
BbI3bIBOA YBEAUYEHNE MAOTHOCTN ASHAPUTHBIX LUMMUKOB § 201
(Y4OCTKOB AEHAPUTA, MOAYHOIOLLMX BO3OYAUTEABHBIE -
CWUTHOABI OT APYTUX HENPOHOB) B TMMMOKAMMOAbHbBIX O ,.
HENPOHAX Y COMLLOB U €€ CHMKEHNE Y CAMOK. NOCKOABKY i 15
. rMMNMOKAMNM Y4OCTBYET <]
HenpoH runnokamMna g npoueccax o6yyeHus E 101
1 NamMaTK, NpeAnoAaraeTcsl, =
4TO OCTPLIN CTPpecc 3
BbI3bIBAET AHATOMUYECKME 2 51
M3MEeHEeHNs, obAeryatoLme CS>
Teno npouecc obyyeHns y CaMLOB T
HENPOHA M YXYALLQIOLME eroy CaMOK. 0-

Lnnnk

CermeHr
BETBU

XpoHu4yeckum ctpecc

Camer, Camka

Ao cTpecca
Cawmely,

P g,

Camka

Mocae ctpecca

LY

HanpoT1B, AAUTEABHBI CTPECC NOBBILLAET YS13BMMOCTb TMMMOKAMMA CAMLIOB
K HEBAQroNPUATHBIM BHELLHUM B3AUMOAENCTBUSIM. KOTAQ KPbICAM, HAXOASILLLMMCS
B COCTOSIHWM TAKOTO CTPECCA, BBOAUAU HEMPOTOKCUH, HONBOAEE CEPbE3HbIE

MoBpPEeXAEeHNS OTMEYAAUCH B TMNMNOKAa

roQgui BHU3Y).

B MUPE Hagku
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MUHJIATTHHA W IMOLUUOHANBHAS RAMATD

|<oer MY>KYMHOM U KEHLMHOM MPEABSIBASIAN CAQNAbI HE-
FATUBHOTO COAEPXAHMUS, AKTUBHOCTb MUHACQAMHbI (CTPYK-
TyPbl MO3rd, OTBETCTBEHHOM 3A MAMSITb HO OMOLIMOHAAbHbIE
COBbITUS) BbIAC PABAMYHOW. BO BpEMSI NPOCMOTRA Y MYXKYNH

My)>KYUHbI

MNMpasas
MUHAQAUHO

XKeHLNHbI

AeBasl
MUHAQAMHA

AKTMBN3NPOOBAAACH NPABAS MNHAOQAMHA, A Y )KEHLWNH — Ae-
BAs. MIcCAeAOBATEAM MOKA3AAU, YTO MOAOBLIE PA3AUYUS
B AKTUBHOCTN MUHAQAMUHBI CBSI3OHbLI C OCOBEHHOCTSIMU 3a-
MOMUHOHWSI SMOLMOHOABHOTO COBbITUSI.

Beicokas
l QKTUBHOCTb

Hunakag
QKTUBHOCTb

HCCJICAOBAHMSX OTMEYAJIOCH ITOBBIIIIC-
HUE AKTUBHOCTU MHH/IAJIUHBI TOJBKO
B [IPABOM IOJIYIIAPUM MO3T4, 4 B APY-
T'MX — TOJBKO B JIEBOM. Yepes3 HEKOTO-
poe BpeEMA A TOTAAAJIC, YTO B OIBITAX,
I71€ HAOII0/141aCh AKTHUBAIIUS IPABOM
MWH/IAJHAHBI, Y4aCTBOBAJIN UCKIIIOYH-
TEJIBbHO UCHIBITYEMBIE MYKCKOT'O TI0JIA,
a4 B TEX, I/l aKTUBUPOBAJIACH JIEBAS
MHH/JIAJINHA, — TOJIBKO KEHIITUHBL. DTH
pasinyud B npoleccax GpopMupoBa-
HUSI TAMATU HA BOJHYIONIUE COOBITUS
MO3/IHEE OBUIN TPOJEMOHCTPUPOBAHBI
€IIE B TPEX UCCICAOBAHNUAX.

Ho nmoyeMy BO3HUKAIOT TAKUEC Pa3-
JIU4YUsg? Mbl O6paTHUINCh K OJJHOM U3
TEOPUU CTONECTHEN JJABHOCTH, COIJIAC-

My>X4nHa XeHwmuHa

Bbicokas
4 . CKOPOCTb
‘ Hwnakas
CKOPOCTb
M3T-CKAHbI CBUAETEABCTBYIOT O TOM, YTO
CEepPOTOHUH BbIPABATLIBAETCS B TOAOBHOM
MO3re My>XUMH ObICTPEE, YEM Y XKEHLLMH.
[TOCKOAbKY OH BAUSIET HO HOCTPOEHWE,

SKEHLLMHBI CTPOAQIOT AeNpeccueit Yalle,
4eM My>KYMHBI.

HO KOTOPOU IIPABOE MOJIyIIAPHUE MO3T'd
3aHHUMAETCA IIEPEPA0OTKON UHPOP-
MallMH, CBSI3aHHOM C CYIECTBEHHBIMU
ACIIEKTAMU CUTYALIMHU, 4 JIEBOE — C €€
6oJiee MEJIKUMU JeTansaMu. Eciu Teo-
pHs BEPHA, PACCYXKAAJIU MBI, TO IIpeE-
apaThl, NOAABJIAIONHUE AKTUBHOCTD
MHHJAJUHBI, JOJKHbBl yXyJIIATh
CIIOCOOHOCTD K BOCHOMMHAHUIO CYTH
BOJIHYIOHIUX COOBITUH Y MYKUHH U UX
HOAPOOHOCTEN — y )KEHI[UH.

OJHMM M3 TAKUX IIPEIapaToB CJIy-
JKUT 6€Ta-6J0KATOP NPONPAHOIOIL.
OH yrHETA€T AKTUBHOCTD aJPCHAIMHA
U HOPAAPEHAJIMHA, IOAABJIAA TEM Ca-
MBIM dKTHBHOCTb MUH/JIAJIMHBL U YXY/I-
masg BOCIOMUHAHHE BOJIHYIOIUX CO-
OBITUIT IPOLLIOrO. MBI Ja/Id IPENapaT
HUCIIBITYEMBIM MYKCKOI'O M JKEHCKOI'O
1oJa, 4 3aT€M INPOJEMOHCTPUPOBA-
JIM UM KOPOTKHH BHUACO(PUIBM O Ma-
JIECHBKOM MaJIbYMKE, IIONABIIEM B Oe-
Y BO BpEMS IPOTYJIKH C MATEPDIO.
[Tocneayomun Oonnpoc MoKa3a, 4To
MPONPAHOJION OCAA0UI CIOCOOHOCTD
MY>KYUH BCTIOMHHUTD CYyTb HCTOPHH, T.C.
YTO MAJIBYUK IIONAJI IO, KOJIECa aBTO-
MOOMJIA. ¥V )KEHIIUH IIPUEM JIEKAPCTBA
YXYALIII IaMATh HA HE3HAYUTEIbHBIC
geranu punbma. Hanpumep, onu He
MOIVIM PACCKA3aTh, YTO B PyKaX Y MaJIb-
4HKA 66T Py TOOIBHBII MY,

B nocnenymomux UCCAEJOBAHU-
AX Mbl OOHAPYKHJIH, YTO MOJyIIap-
HBIC PA3JIMYUA B PCAKLUAX MYXK-
YMH U KEHIIHMH Ha BOJHYIOIYIO
UHPOPMALIUIO IPOABIAAIOTCA IIOYTH
MI'HOBEHHO. MICIIBITYyEeMBbIE, KOTOPBIM
MOoKa3biBaau GoTorpadumu HENpU-
ATHOTO COAEPKAHUSA, PEATUPOBAIN
Ha HUX Bcero depes 300 MCEK KO-
POTKOM BCHBIIIKOHN 3JICKTPUIECKON
AKTUBHOCTH MO3Trd. Y MYyKYHUH OHA
OblJIa CHUJIBHEE BBIPA’KEHA B IIPABOM
MOJIYIIAPDUM MO3TA, 4 Y KCHIIUH —
B JieBOM. Takum 06pa3oMm, IIOJIOBBIE
MOJIYIIAPHBIE PA3JIUYHUA IPOLECCOB
nepepaboTKU MO3TOM MHMOPMALIUHU
NpoABIAIOTCA yxKe depe3 300 Mmcek
IOCJIE €€ BOCHPUATHA, T.€. 32JOJII'O
10 TOI'O, KaK UCIIBITYEMbIE€ HAYUHA-
IOT CO3HATEJIIbHO UHTEPIPETUPOBATD
YBU/JICHHOC.

BrigBIEHHBIE 3AKOHOMEPHOCTHU
MOT'YT UMETb OTHOIIEHHUE K JIE-
vyenuto ITTCP. Kak paHee nmokasai
I'ycras Iennunr (Gustav Schelling)
nu3 Yausepcurera Jliogsura Mak-
cumunuana ('epmanus), nponpa-
HOJIOJN U NOAOOHBIE €MY IIPENApPaTh
OCNA6NAIOT NAMATh HA TPABMATHU-
4eCKUEe CUTyauuu. [IpuHAB BO BHH-
M4aHHE PE3YJbTATbl HAIIUX UCCJIE-
JIOBAHUH, YYEHBIH OOHAPYIKHUJII, YTO
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RICK FRIEDMAN CORBIS

JIOMbICTIbI H DAKTHI

6eTa-6JI0KATOPHl CHUXKAIOT NAMATD
HAa TPABMATHUYECKHUE COOBITUSA Y KCH-
LIUH, HO HE'y MY’KYHH.

MoA n ncuxmnyeckue
POCCTPONCTBA

IITCP — He eAUHCTBEHHOE IICUXHUYE-
CKO€ HApYIIEHUE, IIO-PA3HOMY IIPO-
ABJIAIONICECH Y )KEHIIUH U MYXXYHH.
B uccienoBaHum, IpOBEAEHHOM ME-
ToznoM IIOT Mupko Jukcuuem (Mirko
Diksic) u3 YuusepcureTa MakIpKuIa,
ObLJIO OOHAPYIKEHO, YTO Y MY>KYHH BbI-
paboTKa CEPOTOHUHA B CPEJJHEM HaA
52% BBIIIIE, YEM Y JKCHITHUH. BO3MOXHO,
3[€Ch U KPOETCA NPpUIUHA 60JICE BbI-
COKOU IMOJBEPKECHHOCTHU XEHIHUH
JIENIPECCUU (BEADb 3TO PACCTPOUCTBO
JIeYaT NpenapaTaMy, HOBbIIAIOIUMU
KOHIICHTPAIUIO CEPOTOHNHA).

Cxo/Had KapTHHA HabI0gaeTCa
U IIpU HAPKOMAaHHUHU. B 3TOM ciyuae
IJIABHBIM JAEUCTBYIOOIUM JIULIOM SB-
JseTcd 1opaMUH — HEUPOTPAHCMHUT-
TepP, OTBEYAIOMINH 34 BOBHUKHOBEHHE
4YBCTBA yIOBOJIBCTBUA IIOCJIE IPUEMA
HAPKOTUKA. YIEHBIE OOHAPYKUJIN, YTO
Y CAMOK KPBIC 3CTPOI'CH YCUIHUBAET Bbl-
CBOOOXK/ICHUE JOPAMUHA B MO3T'OBBIX
06J1aCTAX, y4ACTBYIOIUX B PETYIALUN
IIOBEJICHUSA, CBA3AHHOTO C OUCKOM
HAaPKOTUYECKUX BemecTB. Kpome Toro,
OBIJIO YCTAHOBJICHO, YTO 3TOT TOPMOH
BBI3BIBACT JAOJAIOCPOUYHBIC 3(PMEKTHI,
34CTaBJIASA CAMOK KPBIC IIPOJOJIKATD
IIOMCKH KOKAWHA JaXKE CIyCTd HE-
CKOJIBKO HEJIEJIb ITOCJIE €TI0 OCICIHE-
ro npuema. Pasnmnyusa B BOCIPUUMYH-
BOCTH K ICUXUYECKUM CTUMY/IATOPAM
(HanpuMep, KOKAUHY U aM(PETAMUHY)
IIO3BOJNAIOT OOBSACHUTD O0Ji€e ObI-
CTPOE PA3BUTHUE Y XKEHIITUH HAPKOTH-
YEeCKOM 3aBUCHUMOCTH.

HekoTopble aHOMAaIUU MO3T'd, OTBET-
CTBEHHBIC 34 PA3BUTHUE MU30(MPEHNH,
Y MY>KYUH M JKCHIIUH UMEIOT PA3HYIO
npupony. Pyéen u Pakens I'yp (Ruben
and Raquel Gur) u3 [TeHCHJIBBAHCKOT'O
YHHUBEPCUTETA U3Y4aIOT IIOJIOBBIE PA3-
JIMYUSA CTPOCHHUA U (DYHKIMU MO3ra
YK€ MHOT'O JIET. B OIHOM M3 CBOMX pa-
00T OHM U3MEPSIU Pa3MEPBI OPOUTOD-
POHTANbHOM KOPBI (0671aCTH MO3T4,
Y4YaCTBYIOUECH B PETYAALIANA SMOLUNA)

BHO‘-IO/\e 3TOr0 roAd pekTop [APBAPACKOro yH1Bepcuteta AopeHc Cammeps
3Q5IBUA, YTO BOAEE YCMELLHAS ASSITEABHOCTb MY>KUYMH HA MOMPULLE HAYKM, YeMm
SKEHLLMH, MOXET BbiTb CBI3AHA C OCOBEHHOCTSIMUN YCTPOMCTBA FOAOBHOMO MO3ra.
OAHAKO HUKAKUX YEEAUTEABHBIX CBUAETEALCTB O CBSI3U MEXAY AHATOMMEN MO3Tal

M YMCTBEHHbBIMU CTIOCOBHOCTSIMU AIOAEM AO CUX MOP HE MOAYYEeHO. CTAOHAQPTHbIE
TECTbI MO OLeHKE OBLLETO YPOBHS MHTEAAEKTA UCMBITYEMble 060Ero MOAC BbINTOAHSIKOT
MPVMEpPHO OANHAKOBO: B OAHUX 6OAEE BbICOKMX MOKA3ATEAEN AOBUBAIOTCS SKEHLLMHBI,
B ARYTUX — MY>KYUHBI. W XOTSI HEMPOBNOAOTM YIKE BbISIBUAN MHOXECTBO MOAOBbIX
PAZAUYMI B CTPOEHUM 1 OKTUBHOCTU FOAOBHOIO MO3Id, FOBOPUTH O TOM, YTO OHU MOTYT

BAUSITb HO YCNexXn B HAyKe, He NPUXoOANTCSI.

(Tapeapa, deBpanb 2005T.).

AopeHc CaMMep3 B OKPY>KEHUM PENOPTEPOB

He nckaro4yeHo, 0AHAKO, YTO
FTOAOBHOW MO3I MY>XHYUH U KEHLLMH
NPOSIBASIET CBOIO MHTEAAEKTYAABHYIO
CWUAY HEMHOTO MO-PA3HOMY.

Tak, Hanpumep, Puiapa Xanep
(Richard Haier) nonbItaacs nayunts
KOPPEASLMIO MEXAY OObEMOM
Cceporo n 6eAoro BelecTsa

B POA3AUYHbBIX OTAEACX FOAOBHOTO
MO3ra 1 BbIMOAHEHUEM UCTIBITYEMbIMU
PA3HOrO MOAQ TECTOB MO OLLEHKE
YPOBHS UHTEAAEKTA. Cepoe
BELLECTBO, KOK M3BECTHO, COCTOMUT
113 TEA HEPBHBIX KAETOK 1 OTBEYaeT
3a nepepaboTky MHGopMALMK

B TOAOBHOM MO3re, a 6enoe —
0B6pPA30BAHO FAABHLIM OBPA30M
QAKCOHAMMU, MO KOTOPbLIM HENPOHbI
nepeAQoT CUTHAABL. YYeHble

OBHAPYXXMAN CBSI3b MEXAY OObEMOM CEPOro U 6EAOrO BELLECTBA U PE3YALTATAMM

BbIMOAHEHMS TECTOB Y UCMbLITYEMbIX OBOOUX MOAOB, HO CTPYKTYPbl MO3rQ, B OTHOLUEHUM

KOTOPbIX ObIAQ BbISIBAEHA ST KOPPEASILMS, Y MY>KYUH U XKEHLLMH GbIAU PASHBIMU.
APYriM UICCAEAOBATEASIM BOCMPOWU3BECTIN 3TN PE3YALTATHI MOKA HE YACQAOCH. HO

ECAU ACDKE 3TO N MPOUIOMAET, NEPEA YUYEHBIMU MO-NPEXHEMY BYAET CTONTb M3BEYHbIN

BOMPOC: O HE OTPAXKAIOT AN PABAUYNSI BCEFO-HABCErO OCOBEHHOCTU XEHCKOrO

M MY>KCKOTO MOAXOAQ K PELUEHUIO MPOBAEM?

U CPABHUBAJIM UX C PA3MEPAMH MUH-
JaauHBL (KOTOpAad BEJAET BO3ZHUKHO-
BEHHEM 3MOLIMOHAJIbHBIX PEAKIIUN).
VyeHple OOHAPYKHUJIY, YTO Y )KEHIIUH
COOTHOUIIECHHUE PA3MEPOB OPOUTO-
(GPOHTANIBHOI KOPBl U MUHJAJTUHDI
3HAYMTEIbHO BBIIIE, YEM Y MYKUUH.

3aTeM UCCIEIOBATENN ITOKA3AIH,
4TO y OOJBHBIX MU30(MPEHUCH TAKOE
COOTHOIIECHHUE HAPYUIEHO. Y KECH-
IUH, CTPaJaloMuX MU30(pPEHUCH,
OHO 3HAYUTEJIbHO HUXKE, UEM y UX
3/IOPOBBIX CBEPCTHHIL, 4 Y OOJIbHBIX
MY>KYMH — BBIIIE, YEM Y 3JOPOBBIX HC-
IIBITYEMBIX TOI'O YK€ IOJIA U BO3PACTA.
VIOBAETBOPUTEIBHOTO OO'bSICHEHU S
3TUM (PAKTAM IIOKA HET. SICHO OJHO:
JKECHIIUHBI U MY>KYHUHBI OOJECIOT MIU-
30(ppeHucH no-pasHoMy, U €€ jaeye-
HHE, BO3MOKHO, JOJIKHO IIPOBOJUTHCS
C Y4ETOM I10JId MALUEHTOB.

MoA nmoar

B goxknane HanmonanbHOM akKajne-
muu Hayk CHIA (2001 1), mocBameH-
HOM ITIOJIOBBIM PA3JIHUYUAM B COCTOA-

HUMU 3]JOPOBBS I'PAXKIAH, FOBOPHUTCS:
«JTonmoBass MPUHAJIEKHOCTD — OJJHA
U3 BAXKHEHUIINX XAPAKTEPUCTHUK Ye-
JIOBEKA, KOTOPYIO HEOOXO/ITUMO YUYU-
TBIBATDH MPU IJIAHUPOBAHWUHN U AHA-
JIN3€ UCCJICJOBAHUM B OMOMEIUIIUHE
U APYrux O01aCTAX HAYKU, CBA3AH-
HBIX CO 3JJOPOBBEM».

WenTruduKanms BCex MoJIOBbIX Pa3-
JIMYUH CTPOEHUA U (PYHKILIHUI MO3Ia,
a4 TAKKC ITIOHMMAHMWC UX BJIMAHHA HA
[MO3HABATEIBHBIE CIIOCOOHOCTU U TICHU-
XUYECKOE 3/I0POBbE JIOJEU — JIEJI0
fanexoro oynyimero. Ho yxe ceropns
HENUPOOUOJIOTaAM SICHO, YTO PAZIUYUSI
3aTPArUBAIOT HE TOJBKO I'MIIIOKAMII U
IIOJIOBOE ITOBE/ICHUE. MIccie1oBaTeNsIM
HE BCEIJIA YAACTCA HAUTU JYYIINUN
IoAXO0/ K UBYUYCHUIO BJIIUAHUWA I10JIA
Ha MO3T, IOBEJICHUE U PEAKIIUU YEJIO-
BEKA HA JICKAPCTBEHHBIE IIPENAPATHL.
HO ¢ Ka/1pIM I'OJJIOM TPaIUIITMOHHOEC
MIPCACTABICHUC O TOM, YTO MY>KYUHDBI
" KCHIIWUHBI YCTPOCHBI ITOYTHU OJIN-
HAaKOBO, HAXOJUT CPCAN YUYCHBIX BCC
MEHBIIIEC CTOPOHHHUKOB. } }
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JEAN-FRANCOIS POEVIN

OH3HKA

bepHapa Kapp.,
C1mBeH [MAAMHIC

ueanTosiE YEphble (| bI[Ibl

Pdu3nkm BCckope
CMOTYT CO3AQBATb
YepPHble AbIPbI

B AQBoparopumn,

TEX NOop Kak nouyru 80 jper
Ha3a]] U306pen yCKOpPHUTE-
JIA 3JIEMEHTAPHBIX YACTHUII,
UX UCIOJIb30BAIU JJId PEIICHU Ta-
KUX 32/Ja4, KK Pa3pylI€HHUE aTOMOB,
IIPEBPAIICHUE JIEMEHTOB, CO3JJaHHE
AHTHUBELECTBA U YACTHUL, PAHEE HE
Ha6JII0aBIIUXCS B IIpupozae. Ho, BO3-
MOZKHO, BCKOPE UCCJIEJOBATEIN CMOL'YT
dopMHPOBATH HAUOOJIEE TAUHCTBEH-
HblE OO'BEKTHI BCEIEHHON — yepHbIE
JIBIPBL
Yepuble IBbIPbI OOBIYHO NPEACTAB-
JIAIOTCA MAaCCUBHBIMU MOHCTpPAMHU,
CIIOCOOHBIMHU 3aTJIATBIBATb KOCMMU-
JecKue Kopabau u gaxe 3se3anl. Ho
JIBIPBI, KOTOPBIE, BO3MOXKHO, OyAyT
CO3JaHbl B YCKOPUTENAX BBICOKON
3Hepruu (Hanpumep, B boapmom
agpoHHoOM Kosunangepe (BAK), ko-
TOpBII 6ygeT 3anymeH B 2007 1.
B LIEPHe nog KeHneBor), NpuxoasarT-
Csl JAJIBHUMHU POJCTBECHHUKAMU TEM
ACTPOPU3UYECKUM «OETEMOTAM>.
DTO MHKPOCKONHYECKHUE OOBEKTHI
Pa3MEPOM C ITEMEHTAPHYIO YACTULLY.
OHU HE CMOT'YT Pa3pPBIBATD 3BE3/bI,
HE CTAHYT I'OCHOJCTBOBATD B I'dJIAK-
TUKAX WU YI'POXKATH HANIEH IJIAHETE.
Ho mx cBO¥ICTBA NOPA3UTEIbHBI: OHU
JIOJIKHBI HCHAPATHCA BCKOPE IIOCIE
CBOEI'O POXK/JACHUA, OCBEIAA JATYUKN
4aCTHUL, NOJOOHO POXAECTBEHCKONU
enke. Takum 06pa3om, OHU MOTJIU Obl
J1aTh KJII0Y K IOHUMAHHIO CBSA3U IPO-
CTPAHCTBA M BDEMEHU U K PEHICHUIO

BOIIPOCA O TOM, CYIIECTBYIOT JIH JIPY-
T'U€ U3MEPEHMUS.

MolHoe cxaTtmne
CoBpeMEHHAA KOHIICHIIUA YEPHBIX
JIBIP POJIMJIACH U3 OOIIEH TEOPUU OT-
HOCHUTEIBHOCTU DUHIITENHA, COTJIAC-
HO KOTOPOW, €CJIN BEIIECTBO CXKATh,
€ro IPaBUTAIUSA MOXKET CTATh Ha-
CTOJIBKO CHUJIBHOM, YTO OYEPTUT 0O-
JIACTb IIPOCTPAHCTBA, U3 KOTOPOI HU-
YTO HE CMOJKET BBIPBATHCS U I'PAHUITY
KOTOPOM HA3BIBAIOT TOPU30OHTOM CO-
ObITHUIT YePHOU JbIPBL. O6BEKTHI MO-
I'yT IIOIIAJaTh BHYTPb HEE, HO HU OAUH
HE MOJKET BBIMTU HAPYXKY. B ciyuyae,
KOI'7/Ia IPOCTPAHCTBO HE UMEECT CKPBI-
ThIX I/ISMCpCHHﬁ WJIN JKC 9TU U3MCPC-
HUSI MEHBIIIE JIBIPBL, €€ PA3MEP MIPIMO
MIPOIOPIIMOHAJIEH €€ Macce. YToObI
CoJIHIIE CTAJIO YEPHOM ABIPOH, €ro
HAJO CXKaThb /IO Panyca B 3 KM, T.C.
B 4 MJIH. pa3, a 3EMJIIO — O paguyca
B 9 MM, T. €. B MUJIJIMAPJ PA3.
CneoBaTeNIbHO, YEM MEHBIIIE JIBIPA,
TEM CUJIBHEE JIOJIKHO OBITH CKATHE.
[IJI0THOCTB, IO KOTOPOM JIOJIKHO OBITh
CKATO BEIIECTBO, OOPATHO IMPONOPITU-
OHAJIbHO KBAAPATy MACCHI. J1JIs AbIPbI
¢ maccort COJIHIIA HYKHA IJIOTHOCTD
okorno 10" KF/M‘%, YTO BBIIIEC MJIOTHO-
CTH ATOMHOTO AApa. BepoaTHo, 3TO
camasi BBICOKAs IJIOTHOCTD, KOTOPYIO
IPABUTAIMOHHBIN KOJJIAIC MOXET
CO3/1aTh B COBPEMEHHOU BcenenHomn.
O6'bCKTHI MCHCC MACCHUBHBIC, YEM P
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JIBA THOA YEPHLIX [ibIP

AKKPELMOHHbIN
ANCK

3BE€3A0-KOMMAHBLOH

YepHas Abipa

|

Macca: 10% kr
Paanyc: 20 km
Bpems ncnaperums: 107 net

Crpys

AcTpodusnyeckme YepHble AbIPbl SIBASFOTCSI OCTATKAMM
MQOCCWUBHBIX 3BE3A, KOTOPbIE CKOAAQMNCUPOBAAN MOA
Cco6CTBEHHBIM BECOM. KOrAQ HA HYX MOAQET BELLECTBO,
OHW AENCTBYIOT KOK KOCMUYyeckne N2C, npeobpasyioLme
TPOBUTALIMOHHYHO NOTEHLIMAABHYIO SHEPIUIO —
€AVMHCTBEHHbIN MICTOYHUK SHEPTNN, CTOCOBHbIN
OOBSICHUTb MOLLHBIE MOTOKWM PEHTIEHA 1 BbICTPbLIE FA30BbIE
CTPYU, HOBAIOAQEMbIE Y PEHTTEHOBCKNX ABOVHbLIX CUCTEM.

YepHas aAbipa

Macca: 1072 kr
Paanyc: 107" wm
Bpemsg ncnaperus: 1072 cex

Mukpockonuyeckune YepHbie Abipbl MOTYT IMETb
MACCY, KAK Yy KpynHOro acrepounaa. OHM MOTAX
BO3HWKHYTb CPA3y MOCAE BOAbLIOro B3pbIBA MPW CXKATNM
YAAOTHEHUN. ECAM NPOCTPAHCTBO UMEET CKPbIThIE
M3MEPEHWNS], TO AblPbI MOTYT POXAQTHCS U CEFOAHS

MNP CTOAKHOBEHKM BbICTPbIX YOCTUL,. BMecTo Toro,
4YTOObI 3ArAQTLIBATHL BELLECTBO, OHN AOAXKHbBI MCMYCKATb
M3AYYEHME N BbICTPO PACMAAATLCS.

CoutHIIE, CONTPOTUBIISIOTCS KOJJIATICY,
MOCKOJIBKY UX YJIEPKHUBACT OT CXKa-
THUS KBAHTOBAS CHUJIA OTTAJTKHUBAHUS
MEX/Y CYOATOMHBIMHU YACTUILAMHU.
Hab6nioaeHus IMOKa3bIBAIOT, YTO Ca-
MBbI€ JIETKHUE KAHJAUJATHl B YEPHBIC
JIBIPBI UMCIOT MACCY, PABHYIO IIECTHU
Maccam COHIIA.

Ho komnmanc 3Be3gq — HE €QUH-
CTBEHHBIH CIIOCOO POXKJEHHUS Yep-
HBIX AbIp. B Hagane 1970-x rr. CTuBEH
XoxkuHr (Stephen W. Hawking) u3
KeMO6pUJI)KCKOTO YHUBEPCUTETA

OB30OP: ®PAEPUKUN YEPHbBIX AbIP

n oauH u3 Hac (Kapp) nccnenosanmu
MEXaHU3M (DOPMUPOBAHUA IBIP B PaH-
Her BeenmenHon. X HA3BIBAIOT NEp-
BHYHBIMHM Y€PHBIMU JblpaMu. ITo Mmepe
pacIMpeHus IPOCTPAHCTBA CPEIHAA
IJIOTHOCTDb BEIIECTBA YMCHBIIACTCH,
CJIEIOBATEJIBHO, B IIPOIIJIOM OH4 ObLIa
HAMHOTI'O BBIIIE U JOCTUTAJIA AJNEPHO-
'O YPOBHSA B IIEPBBIC MUKPOCEKYH/IbI
nocye bosnpmoro B3peiBa. M3BeCcTHBIE
3aKOHBI (PU3UKHU IIPUMEHUMBI JIO I1JIOT-
HOCTH BCIIECTBA, DPABHOM TAK HA3bIBA-

€MO TJIOTHOCTH [1m1anka (1097 1<F/M5),

1 e pHble AblPbl MOTYT UMETb PA3HOOBPA3HbIE PA3MEPDI U AQYKE BblTb MEHbLLE
CyB6ATOMHbIX YaCTUL, KpolleyHble AblPbl AOAXKHbBI PA3PYLLATECS KBAHTOBBIMM
addeKTamm, a camble MEAKME — B3PbLIBATLCS CPA3Y MOCAE POXKAEHUSI.

1 'IMaAbIE YepHbIE AblPbl MOTAM OCTATLCSI OT PAHHWX CTAAWM BOABLLOrO B3pbIBA,
NO3TOMY ACTPOHOMbI MbITAIOTCS OOGHAPYXXMNTh B3PbIBbI HEKOTOPbLIX U3 HUIX.

11 TeopeTnKM NPEANOAAIAIOT, YTO MAAbIE YEPHbIE AbIPbl MOTYT BO3HUKATL MPKU
CTOAKHOBEHMUSIX B COBPEMEHHOM BCEeAeHHOM 1 Aadke HO 3eMAe. MpaBad, AAS
3TOro NOTPEBYETCS TMIAHTCKAS 9HEePrusl. Ho eCAM MPOCTPAHCTBO MMEET AOMOA-
HUTEAbHbIE M3MEPEHMUS, TO BHEPTEeTUYECKNIM MOPOT BYAET HOMHOIO HUXKE, N Abl-
Pbl MOTAV 6bl POXXAQTLCST B BOABLLOM OAPOHHOM KOAAaMaepe B LIEPHe v npu
CTOAKHOBEHWIN KOCMUYECKIMX AyHern ¢ atMochepoin. DK MOrAM Gbl CMOAb-
30BATb AbIPbI AAS UICCAEAOBAHMSI AOMOAHUTEABHBIX M3MEPEHMIN MPOCTPAHCTBA.

IIPpU KOTOPOI CUJIA I'PABUTALUU CTa-
HOBHUTCA TaK BEJIHKA, YTO KBAHTOBO-
MEXaHUYECKHUE (PIYKTYALIUHU JOJIKHBI
MOPBATDb «TKAHb> IPOCTPAHCTBA-BPE-
MeHHU. TaKOH NIOTHOCTU OBIIO OBI
JOCTATOYHO, 4TOOBI CO3[1ATh YEPHBIC
JBIPBI JTUAMETPOM BCETO JIUIIb 105 M
(nnnHa IInanka) 1 Maccom 108 kr
(macca ITmanka).

TakoBa camas jierkas 4epHas Ablpd,
KOTOpPas MOXET CDOPMUPOBATHCS
C TOYKHU 3PEHUA CTAHIAPTHOMN TEO-
puu rpasuTanuy. OHa HAMHOT'O MacC-
CHBHEE, HO 3HAYUTEJIbHO MEHDIIIE PA3-
MEPOM, YEM 3JIEMEHTAPHAA YACTULIA.
ITocTenenHo, NO0 MePEe YMEHbIICHUSA
MJIOTHOCTU KOCMHUYECKOH MaTepuu,
Morian popMHUPOBATHCS BCe Gosee
MAaCCHUBHBIE IEPBUYHBIE YEPHDIE ABIPDL
Te, 4TO UMENU MACCY MEHBIIIE 10" KT,
OBbIJIN OBl PA3MEPOM MEHBIIIE IPOTOHA,
a Te, 4TO C H6ONBIIEH, TOJKHBI OBIIN
06sa1aTh HapaMeTpaMu OOBIYHBIX
(pU3NIECKUX OO'BEKTOB. IBIPBI, POIHB-
HECA B 3MOXY, KOTJd KOCMHUYECKAs
IJIOTHOCTDb COOTBETCTBOBAJIA ALEP-
HOM, 061a/12711 61 MACCOM IPUMEPHO
Kaky ConHIIA, T.€. ObLIN OBl MAKPOCKO-
MUYECKUMU OO’bEKTAMH.

Bricokasa miIOTHOCTL paHHEN
BcenenHoM O6blJIa HEOOXOMMA JIJId

a0 B mupe Hayku
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DH3HKA

POXAEHUS NEPBUYHBIX YEPHBIX JIbIP,
HO HE I'apaHTHPOBAJIA UX MHOsIBJIE-
HHUs. YTOOBI B HEKOTOPOW 0061aCTH
IPOCTPAHCTBA PACHIMPEHHE OCTaA-
HOBUJIOCh U HAYAJICA KOJUJIAIC, HYX-
HO, 4TOOBI NJIOTHOCTb YEPHOM JIbIPBI
0OKa3aJ1aCh BBIIIE CPEJHEH, TAK YTO
HEOOXOAUMBI ele U PAYKTyaLHH.
ACTPOHOMBI 3HAIOT, YTO OHU OBUIH, IO
KpanHEN Mepe, B KPYITHBIX IPOCTPAH-
CTBEHHBIX MACIITA6aX, UHAYE HE OOpa-
30BAJIMCh OBl F'AJIAKTUKH U UX CKOILJIE-
HUsL 17151 GOPMUPOBAHUS HEPBUYHBIX
YEPHBIX JIBIP 3THU KOJIEOAHUS JIOJIKHBI
OBITh CUJIBHBIMHU B MAJIBIX MACIITA6AX,
4TO TAKXXE BO3MOKHO. HO naxke npu
OTCYTCTBUM (PIYKTYAIIUN JIBIPBI MOT'-
11 HPOPMHUPOBATHCS CIIOHTAHHO B Pa3-
HBIC MOMEHTBI KOCMOJIOI'MYECKUX (pa-
30BBIX IIEPEXO/OB: HAIIPUMEP, KOTJA
BO BceneHHOM 3aKOHYMIICH PAHHUI
IEPUO/T YCKOPEHHOT'O PACHIMPEHMUS,
MU3BECTHBIN KaK UHQJISAIINSA, MJIN B 3T10-
XY SI/IEPHON IJIOTHOCTH, KOT/IA TAKHE
YACTHUILBI, KAK IIPOTOHBI, KOH/ICHCHPO-
BAJIUCh U3 COCTABJISIIONIUX UX KBAPKOB.
B KOHIIE KOHIIOB KOCMOJIOT'M MOTYT
HAJIO)KUTh CUJIbHBIE OT'PAHUYCHUS HA
MOJIe/IM paHHEN BcenenHon, ucxoas
U3 TOTO, YTO B HNEPBUYHBIX YEPHBIX
JIBIPAX 3aKJIIOUYEHO HE CJIUIIKOM MHO-
I'O BEIIECTBA.

Y10 YNAAO, TO NPONAAO?
OCO3HAHUE TOT'O, YTO JABIPHI MO-
I'yT OBITh MAJIEHBKUMU, 34CTABUIIO
XOKHHIA 32JyMaTbCs, KAKHE KBAHTO-
BbI€ 9(P@EKTH MOT'YT IIPU 3TOM BO3-
HUKATb. B 1974 1. OH npuIIEI K BBIBOAY,
YTO YEPHBIE ABIPBI HE TOJABKO 3aTI/Ia-
TBIBAIOT YACTHUIIBI, HO U BBIIIJIEBBIBA-
10T UX. XOKUHT IIPEACKA3aJI, YTO AbIPa
U3JIYY4€T TEIUIO, KAK TOPAYUI YIOJIEK,
C TEMIIEPATyPOU, 0OPATHO IPOHOPIU-
OHAJIBHOM MACCE JBIPHL Y ABIPHI C MAC-
cort COJIHIIA TEMIIEPATYPA BCETO MUJI-
JIMOHHBIE JIOJIM KEJIbBUHA, YTO OYEHb
MaJIoO 151 HbIHEIHEN Beenenno. Ho
Y 4EPHOM JbIPBI C MACCOUN 10" kr (aTO
Macca CPEAHEN rOpbl) TEMIIEPATypa
10'2 K, 94TO y)Xe 1OCTATOYHO JJISI UC-
IIYCKAHHUS KaK 6€3MaACCOBBIX YACTHULI,
THUINA (POTOHOB, TAK U MACCUBHBIX —
3JIEKTPOHOB U ITIO3UTPOHOB.

ITOCKONBKY M3AydEHHUE YHOCHUT
3HEPIUIO, MACCA JbIPBI ITIOCTEIIEHHO
yMeHbmaeTcs. Tak 4To yepHas Agblpa
BeChMa HECTAOGUIbHA: nu3aydas, OHa
CXKMUMAETCA, B PE3YJIbTATE YErO Ha-
IPEBACTCA U HAYMHACT HU3JIy4aTb BCE
6oiece QHCPIUYHBIC YACTUILIBI U IIPU
3TOM YMEHBIIAETCH BCE ObBICTpEE
u 6picTpee. Koraa gpipa CbeXuBaeTcs
10 Mmaccel OKoo 1000 TOHH, OHA B TE-
YCHHC CCKYH/IbI BBPBIBACTCA, KAK MUJI-
JIMOH METAaTOHHBIX SI/IEPHBIX 60MO.
Bpemsa nmonHoro ncnapeHus 4epHomn
JBIPBI IPONOPILIMOHAIBHO KybOy €ro
HA49aJbHONU MACCHIL. Y JBIPBI C MACCON
CoJHLIA )KU3Hb HEBOOOPA3UMO AJIHUH-
O64 JeT. [Ipipa ¢ Mmaccon 10" kr
sxuser 1010 et — BO3PACT COBPEMEH-

Ha — 1

HOM Beenennort. CneoBaTebHoO, Iep-
BUYHBIC YEPHBIC JBIPBI TAKOM MACCHI

CEeNYAC JO/KHBI MMEHHO 3aKAHYHUBATD
CBOE MCIIAPEHME U B3PHIBATHCA. A BCE
JBIPBI C MEHBIIIEN MACCOM JOJIKHBI
ObLIM UCHAPUTLCSA B 6OJI€E pAHHUE
KOCMOJIOTMYECKHUE SMOXU.

Pa6ora XOKMHIa O3HAMEHOBAJIA
OIPOMHBIN PBIBOK BIEPE], MOCKOJIb-
Ky O6'b€JUHIJIA TPU PA3HBIC OOIACTH
dpus3uKu: 0O6IYI0 TEOPUIO OTHOCHU-
TEJBbHOCTH, KBAHTOBYIO MEXAHUKY
U TEPMOJUHAMUKY. DTO OBLI TAKKE
mar K CO3/laHuIO0 KBAHTOBOM TEOPpUH
rpaBuTanuu. Jlaxe eciau NepBUYHBIC
YEPHBIE ABIPBI HUKOI/IA HE POKJAJIUCD,
HUX TEOPETUUECKOE U3YUCHHUE IPUBEJIO
K 3HAYHUTEIbHBIM OTKPBITHUAM B (PU3H-
K€, B YaCTHOCTH, BBIABUJIO MAPAJOKC,
BO3HUKAIOUUI [P OMNBITKE COITIACO-
BATb OOINYIO TEOPHUIO OTHOCUTEIBHO-
CTHU C KBAHTOBOM MEXAHUKOI. >

KAK CAENATD YEPHYH MHUHH-JIbIPY

Yactnua
KOCMUYECKIUX AyHemn

B3pbis yepHoM

AeTtektop

NepBUYHbIE GAYKTYALUN
MAOTHOCTU

B paOHHIOIO 3MOXY 9BOAOLINM
BceAeHHOoM MpoCTpAHCTBO

BbIAO 3ANOAHEHO NAOTHOW U
ropsiyen NAa3mMon. Ee NAOTHOCTb
MEHSIAACH, MOSTOMY TAM, TAE
MAOTHOCTb BbIAQ AOCTATOYHO
BbICOKOW, MAC3MQO MOTAQ
KOAAQMCUPOBATb B YEPHYIO AbIPY.

CTOAKHOBEHMUS

KOCMUYECKUX AyYen
KocmMunyeckume Ayum, YactuLpl
BbICOKOW SHEPINN OT
KOCMMYECKUX MCTOYHWNKOB,
nonaaas B atMocohepy 3eMAM,
MOTFYT POXXAQTb YEPHbBIE AbIDbI.
B3pbiBasiCb, MOCAEAHNWE

ByAYT U3AYHOATb KBAHTHI

1 BTOPUYHbIE YOCTULLbI, KOTOPbIE
MOXHO 30PErMCTPUPOBATbL

y MOBEPXHOCTU 3EMAN.

YcKopUuTeAb HaCTUL,
Yckoputenb tuna BAK cmoxxet
CTOAKHYTb ABE HYACTULLbI

C TAKOM CUAOW, YTO OHMW,
BO3MOXXHO, CKOAAQMCUPYHOT

B YEPHYIO AbIPY. ACTUYMKMN
MOTAM Bbl 3APEMMCTOUPOBATbL
MOCAEAYIOLLMIM PACMOAA AbIPbI.

B MUPE Hagku
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POMJIEHME W CMEPTh KBAHTOBOR YEPHOM AbIPbI

PoxaeHue ®daza «06AbICeHNs» dasa 3ameAAeH s BpALLeHUs

Macca: 10 TeB

—

Bpewms: 0

Macca: 10-8 TaB
Macca: 8-6 TaB

—

Bpems: (1-3)x10

Boewms: (0-1)x

Py COOTBETCTBYIOLLMX YCAOBUSIX ABE
yacTuubl (MOKA3AHHbBIE 3AECh KAK
BOAHOBbIE MAKETbI), CTOAKHYBLUNCbH, MOTYT
CO3AQTb YEPHYIO AbIPY. HOBOPOXXAEHHAS
AbIPO ACYMMETPUYHA, OHA MOXKET
BPALLATLCS], BUGPUPOBATL U UMETb
aAEKTpUYeCKnin 3apsia. (Bpems n macca

YCnoKkamBasICh, YHePHAS AbIPA N3AYHAET
rPOOBUTALMOHHBIE Y SAEKTPOMATrHUTHbIE
BOAHbI. KOk ckasan ¢nanik A>KoH Ynaep (John
A. Wheeler), «ablpa TepsieTr CBOM BOAOCHI»,

T. €. CTOHOBUTCS HEBBIPA3UTEABHBIM OOBEKTOM,
VIMEIOLLMM TOABKO 3aP$IA, CMIUH U MACCY.

YepHas AbIPA yXKe He YEPHAsI: OHO N3AYHAET.
CHQYAAQ U3AYHEHNE YHOCUT SHEPTUIO BPALLEHMS
(CNWH), TOK YTO AbIPA 3AMEAASIETCS U MPUHUMAET
chepuyeckyto popmy. B OCHOBHOM U3AYHEHNE

NPUBANIUTEABHBI. DHEPTKs B 1 TaB

SKBUBAAEGHTHA MAcce okono 10724 kr.)

CormacHO TEOPUHU OTHOCUTEIBHO-
CTU, MTHPOPMALIHA O TOM, YTO ITONAJIO
B UCPHYIO ABIPY, yTEPAHA HABCET/AA.
OJIHAKO €C/Iv JbIpa UCIapsaeTcs, TO
4TO NPOUCXOAUT C UH(MOPMALIUECH,
coaepkasiencs BHyTpu? CoriacHoO
NPEANOJOXECHUIO XOKHMHI'A, YEPHBIC
JBIPBI TTIOJIHOCTBIO UCIIAPAIOTCSA, YHU-
4TOXKAA [IPU 3TOM HH(POPMALIHIO, YTO
NPOTUBOPEYUT NPUHIUIAM KBAHTO-
BOI MeXaHUKH. Paspymenue nuupop-
MAIlUM HE COINACYETCHd C 3aKOHOM
COXPAaHEHM SHEPTUH U [JEJIACT 1OJ00-
HBIH CIIEHAPHI HENIPABJOIOAOOHBIM.

IIpeanonoxeHue O TOM, 4TO OT 4Yep-
HBIX JIBIP YTO-TO OCTAETCH, TAKXKE HE-
npueMsaemMo. B aTom ciaydae JOIKHO
OBITb OECKOHEYHOE PA3HOOOPA3HE TH-
OB TAKMX OCTATKOB, YTOOBI OHU CMOIVIN
33KOAMPOBATD BCIO UH(POPMALIHIO O CO-
JEPKUMOM YEPHOM JbIPBL. HO 3aKOHBI
(PUBUKH ITIACAT, YTO YACTOTA POKICHUS
YACTHUILL IIPONOPLIMOHAIbHA KOJIMYECTBY
UX TUIIOB. 3HAYHUT, OCTATKHU YEPHOM
JBIPBI JOJIKHBI OBLIA 6Bl POXKIATHCA
B OECKOHEYHOM KOJIMYECTBE, JAKE IPU
BKJIIOYEHUH OOBbIYHON MUKPOBOJIHOBOM

A 1 30paa BbICTPO YXOAMUT, KOTAQ AbIPA
MCMYCKAET 3APSIKEHHbIE YACTULLI.

MIEYKU. B TaKOM cCilydae B IPUPOJE BCE
CTaJI0 6Bl HEYCTOMYHBBIM.

EcTb M TpeTbsl BO3MOXHOCTb.
ITonokeHue O JIOKAIBbHOCTH, COTTIACHO
KOTOPOMY COOBITHA B PA3HBIX TOYKAX
MPOCTPAHCTBA MOI'YT BJIUATD JPYT HA
Jpyra TOJBKO IOCJIE TOTO, KAK CBET OT
OJJHOI'O JIOIIEN] JO APYTOro, — HEBEP-
HO. DTO IO CUX IO ABJIACTCA KAMHEM
NPETKHOBEHUA IJI1 TEOPETUKOB (CM.
«CUHYAAPHBLIL KOMNLIOMED», «Bmupe
Hayxu», Ne2, 2005 2.).

Mouck Abip

1151 pa3BUTHA (PUSUKU TPEOYIOTCH IKC-
MEPUMEHTAJIbHBIEC JAHHBIC, IIO9TOMY,
4TOOBI NOHATH NPUPOAY MHKPOCKO-
MUYECKUX YEPHBIX JBIP, UX CJICAYET
pex/e Bcero HanTu. OHa U3 BO3MOXK-
HOCTEHN COCTOUT B TOM, 4YTO ACTPOHO-
MBI MOIJIU 6bI OOHAPYKUTb [IEPBUYHbBIC
YEPHBIC JBIPbI C HAYAJIbHOMU MaCCOM
10'2 KT, B3PBIBAIOIIHCCSA B COBPCMCH-
HOM Becenennomn. bosibinas 4acTh MacChbl
STUX JIBIP IOJKHA IIPEBPAIATHCA B I'AM-
ma-ygu. B 1976 r. Xokunr u JJou [erk
(Don Page) 3 KanugopHHUICKOrO TeX-

NCXOAWNT BAOAb SKBATOPUAABHOM MAOCKOCTH
YEepPHOW AbIPbI.

HOJIOTMYECKOI'O MHCTUTYTA JJOKA34JIH,
4TO HA6MIOLEHUA (POHOBOI'O IraMMa-
M3JIy4YCHHUSA CYIECTBEHHO OI'PDAHUYU-
BAIOT BO3MOKHOE KOJIMYECTBO TAKUX
AbIp. Hampumep, B HUX HE MOXKET ObITh
3aKJIIOYEHA 3aMETHAA JOJII TEMHOI'O
BEIIECTBA BCENEHHON, U UX B3PbIBBI
BOJIM3U HAC JIOJIKHBI OBITh CTOJIb PE/I-
KHUMU, YTO UX IPAKTUYECKH HEBO3MOXK-
HO OO6HAPYXKUTb. OZHAKO B CEPEAUHE
1990-x rr. JaBup Knaitn (David Cline)
13 KannudopHUIICKOro YHUBEPCHUTE-
Ta B JIOC-AHJ/IKEIECEe U €ro KOJIEeru
NPEANOJOKNAIIN, YTO CAMbBIE KOPOT-
KHE I'aMMa-BCHBIIMIKH MOTYT UMETD
OTHOLIEHUE K IEPBUYHBIM UYEPHBIM
AbipaM. CUMTAETCA, 4YTO O0JIEe JIUH-
HBIC BCIBIIIKUA MOI'YT ObITh CBA34HBI CO
B3PBIBAMU WJIM CIMAHUAMU 3BE3J, Ofi-
HAaKO KOPOTKUE MOT'YT UMETD U APYrOe
ob6bsacHeHHE. byaymye acCTpOHOMMUYE-
CKME HAOJIIOICHUS IIOMOT'YT UCCJIEIO-
BAaTb 3AKJIIOYMTE/bHBIN 3TAll UCIape-
HUSA YEPHOMU JBIPHI.

Eme 6oJiee 3aXBATBIBAIONIAA BO3-
MOKHOCTDb — CO3JaHHUE YCPHBIX JbID
MIPpY NOMOLM YCKOPUTENEH J4aCTULI.

32 B Mupe nagku
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LLUBapUWNABAOBCKOS CTAAMUS

Macca: 6-2 TaB

Bpewmsi: 3-20)x10-2

e —

cek

MepecTas BPALLATHCS], YEPHAS AbIPA
XAPAKTEPU3YETCS TOABKO MACCOM, KOTOPAS TAKXKE
YHOCUTCS U3AYHEHMEM 1 MACCUBHBIMU YACTULIAMM,
KOTOPbIE MCMYCKAKTCS BO BCEX HAMPABASHUSIX.

C. M. HARRIS University of Cambridge AND THE ATLAS COLLABORATION (far right)

Korjga HYXHO JOOUTBHCS BBICOKOM
IJIOTHOCTH, HET UHCTPYMEHTOB JIy4-
me, yeM yckopurenu BAK u «TesaTpon»
HanumoHanbHON YyCKOPUTENbHOM J1a-
6oparopuu uM. PepMU HELATIEKO OT
Yukaro. Arperatrbl pPasroHsoT cyo-
ATOMHBIC YACTHIbI, TAKUE KAK IPOTO-
HBL, IO CKOPOCTEH, IIPEIEIbHO OMU3KUX
K CKOPOCTH CBETA. [Tpr 3TOM 9aCTHUIIbI
IIPUOOPETAIOT OTPOMHYIO KHHETHUYE-
CcKy10 3Hepruio. B BAK sneprus npo-
TOHA JOCTUT'ACT CEMHU TEPAICKTPOH-
BoubT (T3B). ITo popmyne DifHIITENHA
E = mc* sTa SHEPIUA 3KBUBAJCHTHA
macce 1072% kr, 4TO B 7 THIC. pas 601b-
1€ MAaCChl IOKOA poToHA. Korza ase
TAKME YACTHULBI CTAJIKUBAIOTCS, UX
3HEPIrUs KOHLEHTPUPYETCA B KPOILIEU-
HOM 00J1aCTU IPOCTPAHCTBA. [ToaToMy
MOJKHO HNPEJIIONOKUTD, YTO BPEMS OT
BPCMCHHU CTAJIKHUBAIOMUCCA YACTUILIBI
IIPHKUMAIOTCS TAK TECHO, UTO MOXKET
06pa30BaATHCS YEPHAS IBIPA.

Ho macca 10™2% Kr HAMHOTO MEHb-
e Macen! Thnanka 8 1078 KI, KOTOPYIO
OOBIYHAS TEOPHS I'PABUTAIIMU IIPE-
JIAraeT IS CAMOM JIETKOU ABIPBL. DTOT

Craaus NMAaHKa

Macca: 2-0TaB

—

Bpewms:: (20-22)

O~27

cek

MoaeAb pacnaad
YepHOM AbIpPbI

M3 ueHTpa Tpy6bKmn
YCKOPUTEAS (YEPHbIV KPYT)
BbIAETQIOT YACTULBI (LUTPWUXMN),
KOTOPbIE PErUCTPUPYIOTCS
CAOSIMU AETEKTOPOB
(KOHLeHTpUYeckue LBeTHbIe
OKPY>KHOCTM).

AbIpa npnbAmkaetcs kK macce MNAaHKA (MUHUMAABHO BO3MOXXHOM MACCE COrAQCHO
CYLLECTBYIOLLEN TEOPUN) U CTAHOBUTCS HUYEeM. COTAQCHO TEOPUM CTPYH OHO HOYHET
MCMYCKATb CTPYHBI, T.€. CaMble PYHAAMEHTAAbHbIE YOCTULLbI BELLLECTBA.

HUXHHUU NpeJel €CTh CAeJCTBUEC
KBAHTOBOMEXAHUYECKOT'O MPUHIIMIIA
HeonpeaeaeHHOCTU. [TOCKOJIbKY Yya-
CTULLBL BEAYT CeOs €IIe U KAK BOJIHBI,
OHHU «PA3MA3BIBAIOTCS» B HEKOTOPOM
IPOCTPAHCTBE, KOTOPOE YMECHDBIIACTCSA
C POCTOM 3HEPrUu: Npu sHepruax bAK
€ro pasmep 107" M. D10 HanMeHbmAas
06/1aCTh, B KOTOPYIO MOKHO YIIAKOBATb
3HEPrUIO YaCTULBL [TorydaeTcs maoT-
HOCTH 1022 Kr/M3 — JTIOBOJIBHO BBICO-
Kasd, HO HEJOCTATOYHAs /I CO3JaHUs
4epHOH AbIPbL. YTOOBI YacTULLA ObliIA
K4K 9HCPIrUYHOU, TAaK U KOMIIAKTHOU,
OHAa JJOJIKHA UMETb dHepruio Ilnanka,
arto B 10" pas 6osbiie aHeprun BAK.
HecMOTps: Ha TO YTO YCKOPHUTEIHN MOT-
1 OBI CO3/1ATh OO'BEKTHI, MATEMATHYC-
CKU NOZOOHBIE YEPHBIM JbIPAM (M HE-
KOTOPBIE TCOPETUKHU IyMAIOT, YTO 3TO
YKE CZIEJIAHO), CAMH JBIPBI, OXOXE,
JIEKAT BHE JOCATAEMOCTU.

K HbIM smepeHuam!

3a npoumeamee gecATUICTAE PU3H-
KU TMOHSJIH, YTO HET HEOOXOJHUMO-
CTH B JOCTHKCHUU NJIAaHKOBCKOH p

OB ABTOPAX:

BepHapa Kapp. CtuseH fmaAauHre
(Bernard Carr, Steven Giddings).
Kapp - npodeccop AOHAOHCKOTO
yHUBEpPCUTETA KOPOAEBL Mapun, OH
3AUHTEPECOBAACS ACTPODNINKON
NOCAE M3BECTHOIO AOKYMEHTAABHOIO
duabma Hanmprkena Koapepa (Nigel
Calder) «HenctoBast BceAeHHOsI», No-
KA3OHHOro B 1969 r. No3)ke OH CTAA
QACMUPAHTOM XOKMHIQ 1 OAHUM 13 Nep-
BbIX TEOPETNYECKM U3YHYUA MOAEHBKNE
YyepHble AblPbl. MAAVHIC — Npodec-
cop KaAndopHUMNCKOro yHneBepcure-
Ta B CaHta-bapbape, cneunaAmct no
KBOHTOBOW rPABUTALMM M KOCMOAOTUN.,
OH OAHUM M3 MEePBLIX NCCAEAOBAA
BO3MOXXHOCTb CO3AQHMS YEPHBIX AbID
B YCKOPUTEASX YOCTUL,

B MUPE Hagku



JIENATD JIbIPbI HENETKO

I_l QCKOABKO CUABHO HY>KHO CXKOTb KYCOY€EK BELLEeCTBA, YTOObI OH
NPEBPATUACS B YEPHYIO AbIPY? YeM Aerye TeAO, TEM CUAbHEE HY>KHO HA
HEero BO3AEMCTBOBATH, MPEXAE YeM ero COBCTBEHHAS IPABUTALIMS CTAHET
AOCTATOYHOM AAS CO3ACHNS AblPbI. [TAQHETbI U AOAM FOPA3AO0 AQAbLLIE OT

3TOro NPEeAeAq, YeM 3Be3Abl (CM. rpaduUK).

BoAHOBaS MpmnpoAQ BelwecTsa

NMPEngaTCTBYET CKATUIO, YACTULII HE MOTYT BbITb CXKATLI AO PA3MEpPd
MEHbLLETO, YEM XOAPAKTEPHAS AAMHA NX BOAHbBI (CM. PUCYHOK), TOSTOMY

AbIPO HE MOXKXET UMETb MACCY MeHee 1078

Kr. Ho eCAM Y MPOCTPAHCTBA eCTb

AOMNOAHUTEAbHbIE N3MepeHWNs], TDABUTALIMS MOXKET CYLLLeCTBEHHO YCUAUBATLCSI
HQ MOAbIX PACCTOSIHUSIX, M OBBEKT HE MPUAETCS TAK CUABHO CXKUMATb.

OBAACTb, B KOTOPYIO HY>KHO CXATb YACTALLY,
4TO6bI CHOPMUPOBATL YHEPHYIO AbIPY...

...B OBbIYHOM MPOCTPAHCTBE

...B MHOTrOMEpPHOM NPOCTPAHCTBE

CBEpPXMACCUBHAS YSPHAS AbIPA
10M - CoAHue
MpoToH 3emas
108 4 Yenosek 3Be3AHOS
- AbIPa, CO3ACHHAS 4epHAast AbIPA 7
Q B yCKOpUTENE 9
@ MepBUYHAs HEPHASI ABIPA,
= MICNAPSIIOLLASICS CETOAHS
[o}
g bipbl
YepHbie Al
© —
S 10_1 2— 5 9-MepHOM MROCTRAHS
10 CraHAapTHOS
NACQHKOBCKAOS
3anpelleHo 3anpelueHo
KBOHTOBOW MEXAHWKOMN TEOPUEN OTHOCUTEABHOCTU
107%

T T T
1072710728 1078

/|OI12 /|O|30 1638

Macca, KMAOTPAMMbI

IUIOTHOCTH. Teopust CTpyH, OgHA U3
OCHOBHBIX COINICPHUIL KBAHTOBOI Te-
OpHU IPABUTAIINH, IPEJCKA3BIBACT,
YTO MPOCTPAHCTBO UMEET OOJIEE TPEX
U3MEpEeHUN. ['PAaBUTALINSA, B OTIHYHC
OT MIPOYMX CHJI, JOTKHA PACIPOCTPa-
HATBCS MO BCEM 3TUM HU3MEPEHUAM
U MO3TOMY HEOOBIYANMHO YCUIHUBATD-
Cs1 Ha KOPOTKHUX PACCTOSIHUAX. B Tpex-
MEPHOM IIPOCTPAHCTBE CUJIA 'PABUTA-
ITUH YYETBEPSCTCS IIPH YMEHBIICHUH
PACCTOSHUS MEXAY OO BEKTAMHU B/IBOC.
Ho B IEBATHMEPHOM MPOCTPAHCTBE
rPaBUTAIMS CTAIA OBl B 256 Pa3 CHUJIb-
Hee. JJaHHbIH 3PEKT MOT ObI OBITH CY-

LIECTBEHHBIM, €CJIA OBl JOIIOJIHUTEb-
HbIE€ U3MEPEHUA IPOCTPAHCTBA ObLIN
JOCTATOYHO 601bIIMMHI. HO BO3MOXHA
U 60Jiee CIIOKHASI KOHPUTYypaIUs J10-
MOJHUTEIbHBIX U3MEPEHUN — KOM-
nakTudukanusa (T. €. CBEPTHIBAHUE
JIOTIOJTHUTEJIbHBIX U3MEPEHUN), KO-
TOPast JAET TOT e dPPEKT YCUTCHU S
IPaBUTALMU U HAUOOJIEE BEPOATHA,
€CJI TEOPUS CTPYH BEPHA.
JIOIOJIHUTENBHBIA POCT I'PABUTA-
LMY O3HAYAET, YTO UCTUHHBIN MaC-
ITA0 SHEPTUHU, IIPH KOTOPOU 3aKOHBI
KBAHTOBOII MEXAHUKM U I'DABUTALIUN
CMBIKAIOTCA (M MOXKET POAUTHCA Y€P-

Has IbIPA), OKA’KETCA HAMHOI'O MEHb-
e, 4eM Mperonaraaock. HecMorps
H4 TO YTO IIOKA HET 3KCIEPUMEH-
TAJIbHBIX HOATBEPKACHUN TAKOM BO3-
MOKHOCTH, IOAOOHAA UESA IPOJIH-
BA€T CBET HA MHOI'UE TEOPETUYECCKUE
3arajgku. M ecnu npegnosoxeHue
BEPHO, TO IIOTHOCTb, HEOOXOAUMAS
JULSL POXKAEHUS YEPHOM JbIPBI, MOXET
JIEKATDh B IPEJEIaX BO3MOXHOCTEH
BAK.

TeopeTndyecKkUe UCCICJOBAHUA
O06pPAa30BAHMUA YEPHBIX ABID IPH
BBICOKOYHEPIUYHBIX CTOJKHOBE-
HHUAX BO3BPALAIOT HAC K paboTaMm
Popzxepa Ilenpoysa (Roger Penrose)
13 OKCHOPIACKOrO YHUBEPCUTETA CE-
peaunbl 1970-x 11, a2 Takxke ITurepa
’HU3a (Peter D’Eath) m ®ununa
Hop6epTa Ilerina (Philip Norbert
Payne) nuz Kem6pujaxa Hadaaa
1990-x rr. BO3BMOXXHOCTB CyIIECTBO-
BaHUA OOJIBIIMX JONOJHHUTEIbHBIX
U3MEPEHUHN MOKET BJOXHYTb HOBYIO
JKM3Hb B 9TH UCCIEJOBAHUSA, YTO U 10~
oynuio Toma benkca (Tom Banks) u3
KannpopHUNCKOTO YHUBEPCUTETA
B CanTa-Kpy3 u Bunnu dumnepa
(Willy Fischler) n3 Texacckoro yHH-
BEPCUTETA IPUCTYIIUTDL K OOCYXKAE-
HUIO TPOOIEMBI B 1999 T.

B 2001 . Ha KOH(EPEHITUH JIBE I'PYII-
bl YYEHBIX: OJIMH U3 ABTOPOB CTATbU
CruseH 'naaunre u Ckort Tomac (Scott
Thomas) n3 CTaHdOpP/ICKOrO YHUBEP-
cuTteTa, a4 Takxke Casac Jumonysoc
(Savas Dimopoulos) u3z Crandopaa
u I'per Jlanac6epr (Greg Landsberg)
u3 YHuUBepcureTa bpayHa HezaBucu-
MO OIUCAJIN TO, YTO MOXKHO YBUJETD
B KOJUTaujepax dactul tuna bAK. He
CJIMIIKOM CJIO’KHBIE€ BBIUMCJICHUS OYK-
BAJIbHO OILIEJIOMHJIM HAC: OLIEHKH I10-
K43aJIM, YTO IIPU ONTHMUCTUYECKOM
CLIEHAPUH, COOTBETCTBYIOIIEM CAMO-
MY HHU3KOMY BEPOATHOMY 3HAYECHUIO
macmrabda IlsaHKa, Y4EpHBIE ABIPHI
MOT'YT POXJATbCA C 4aCTOTOU OfHA
JIbIpA B CEKYH[y. YCKOPUTE/Ib, IPOU3-
BOJSAIIHUHN YaCTHUIIBI C TAKOH 4aCTOTOM,
(PU3UKU HA3BIBAIOT (DAOPUKOI, TAK YTO
BAK MoxeT cTaTh (paOPUKON YEPHBIX
JBIP, HCIIAPEHUE KOTOPBIX HE MOIJIO
OBbI OCTATbCSA HE3AMEUYCHHBIM.
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DON DIXON

DH3HKA

YepHbie Ablipbl PA3AUYHBIX PA3MEPOB MOTAM Gbl MPOHUKHY T
B AOMOAHUTEAbHbIE U3MEPEHUS, KOTOPbLIE MHAYE HAM
HEAOCTYMHbI. [TOCKOABKY rPOBUTALLMS, B OTAMYME OT MPOYMX
CUA, NPOCTUPAETCS B TE U3MEPEHUS, YHEPHbBIE AbIDbI TOXKE

MX 4yBCTBYIOT. DUBNKIN MOTAM Bbl U3MEHSITb PA3MEP AbID,
HACTPAMBAS YCKOPUTEAL HOCTUL, HO PA3HYIO SHEPTUIO.

EcAm Ablpa NepeceyeT NapaAAEeAbHYO BCceAeHHyto, TO
CTAHET PACNAAQTHCS ObICTPEE U BBIAEASITb MEHBLLE SHEPTUN
(MOCKOABKY €€ 4aCTb BYAET YXOAUTb B ARYTYIO BCEAEHHY!IO).

TUNUYHBIE CTOJIKHOBEHHUA JAIOT
YMEPEHHOE KOJIMYECTBO SHEPIUYHBIX
YaCTHIL, HO PACHAAAI0mascsa yepHas
JAbIpa — nHOE Ae10. COrmacHO XOKHUHTY,
OHA M3JIy4aeT BO BCEX HANPABJICHU-
AX MHOKECTBO 4aACTHIL C OYEHD BBICO-
KUMH 3HEPruaMu. IIpogyKTel €e pac-
1a/1a BKJIIOYAIOT BCE CYIIECTBYIOMME
B IPUPOJE TUIBI YacTUll. HeCKoIbKO
I'PYIIl YYCHBIX JETAJIBHO PACCUYUTAINA
XAPAKTEPHBIC IIPU3HAKHU, I10 KOTOPBIM
AeTeKTOPbl BAK MOTYT 3aMETUTD Yep-
HBIE JbIPBbI.

Boaonaa 13 YepHbIX AbIp?

I[lepcneKkTUBa CO3/aHUA YEPHBIX
IBIp Ha 3€MJIE MOXET NOKA3aTbCH
6e3yMHON. OTKy/Za Mbl 3HAEM, YTO
OHM OJIATOIONIYYHO PACHALYTCs, KaK
IpEACKa3bIBacT XOKUHT, 4 HE IIPO-
JIOJIXKAT CBOM POCT U B KOHIIE KOHIIOB
HE IPOIJOTAT HAWYy IJIaHeTy? Ha
IIEPBBINA B3IJIAJ, BECbMA OOOCHOBAH-
Has TPEBOI'a, OCOOEHHO €CJIU YYECTD,
4TO HEKOTOPBIE JETAIN UCXOJHOU Te-
opun XOKMHI'Ad MOT'YT 6BbITb HEBEPHBIL:
CKa’KEM, YTBEPXKAECHUE, YTO UHPOP-
MalMs Pa3pylaeTca B YEPHBIX Jbl-
pax. OHAKO O6IIME IPUHIIUITBI KBAH-
TOBOII MEXAHHUKH YKA3BIBAIOT, YTO
MUKPOCKONUYECKHUE YEPHBIC JbIPHI
HE MOI'YT OBITh YCTONUYHBBI, 4 3HAYUT,
oHH 6e3onacHbl. KOHIEHTpauu
3HEPIrUU U MACCHI, THIIA 3JIEMEHTAP-
HBIX 9AaCTHUIL, IIOCTOAHHBI, TOJIBKO
€CJIM KAKOM-TO 3aKOH COXPAHCHUSA
3anpemaeTr ux pacnaj. Ilpumepamun
CJIY’KAT COXPAHEHUE JIEKTPUIECKO-
ro 3apsazaa u 6apuoHHOIO 4yucaa. Ho
HET TAKOI'O 3aKOHA, KOTOPBbIA CTA6H-
JIN3UPOBAJ OBl MAJIEHBKYIO YEPHYIO
JABIPY. B KBAHTOBOI TEOPUU BCE, YTO
HE 3aMPEIEHO, 06A3aTEBbHO MPOMC-
XOJHUT, IO3TOMY B COOTBETCTBUH CO
BTOPBIM 34KOHOM TEPMOJAUHAMUKH

MaJIEHbKHE YEPHBIC JBIPbl OBICTPO
pacnagyTcs.

Jla 1 OIBIT NOJCKA3BIBAET, 4TO (pa-
OpHKa YEPHBIX JBIP HE IPEACTABIIA-
€T ONACHOCTHU. Beb CTOJIKHOBEHUA
C BBICOKOM 3HEPIUEH, TAKHUE KaAK
B BAK, y’Xe umenu MeCcTo, HalIpumep,
B panHer Becenennon. Mapenka onn
IIPOUCXOASAT U TENEPD, KOIZld ObICTPbIE
YACTHUIIBI KOCMHUYCCKHUX Hy‘fICI;I BJICTA-
IOT B HAITY aTMOChEpPY: IPUPOA CaMa
CO3/J1A€T YEPHBIC JbIPbL. YK€ II€PBbIC
onenku I'mpaunrca u Tomaca nokasa-
JIN, YTO KOCMUYCCKHC JIYIN BBICOKOM
3HEPI'UU (IPOTOHBI MK 60JIEE TAXKE-
JIBIC ATOMHBIC AJIpa C 9HCPTUAMU 1O
107 TaB) MOryT pOXAaTh B aTMOcdhepe
nopsaaka 100 94epHBIX ABIP B IO/,

Kpome Toro, 06a BBIIECYKA3AHHBIX
Y4EeHBIX BMecTe C [1aBu1om JJopdanom
(David Dorfan) u3 KanudopHUHACKOro
yausepcurtera B Canrta-Kpys
u Tomom Punno (Tom Rizzo) u3
CT3H(MOPACKOro 1EHTPA JUHEHHOTIO
YCKOPHUTEJIA, 4 TAKKE, HE3ABUCUMO,
Ixxonaran ®enr (Jonathan L. Feng)
u3 Kasm@popHUNCKOro yHUBEPCUTETA
B Mpsune u Ansdpen llernep (Alfred
D. Shapere) n3 YHuBepcuTeTa mrarTa
KEHTYKKHU I0KA3a/14, YTO CTOJIKHOBE-
HUA KOCMHUYECKUX HEHTPUHO MOTYT
OBbITh Jake 6osee apdexTusHbL Ecin
3TO TAK, TO HOBast O6CepBATOPUS KOC-
MUYECKUX JIyder um. Oxe B ApreH-
THHE, KOTOPAsd YK€ BCTYIIMJIA B CTPOH,
U MojiepHu3upyemass O6cepBaToOpust
Fly’s Eye («I'ma3 myxw») B mrare FOra
CMOT'YT HAaOJIIO1ATh I10 HECKOJIBKO JbIP
B roJ. OJlHAKO TAKUE UCCIEJOBAHUA
HE OTMEHAIOT HEOOXOAUMOCTD B 3KC-
IIEPUMEHTAX HA YCKOPUTEIIAX, TIE IPU
KOHTPOJIMPYEMBIX YCIOBUAX MOXKET
(POPMHUPOBATHCSA MHOXKECTBO JbIP.

Hanuuune yepHBIX JIBIP JOKA32J10 Obl
CYyLECTBOBAHUE CKPBITHIX U3MEPECHUI

IIPOCTPAHCTBA, 4 HAOIIO/1AS UX CBOM-
CTBA, PU3NKH MOIJIU OBl UCCIIETIOBATH
«reorpaduio» usMmepenuil. Hapumep,
€CJIM CO3/1aBATh HA YCKOPUTEJIE JIbIPBI
BCE 6OJBIIEN MACCHL, OHU CTAHYT IIPO-
HUKATh BCE TNIYOXKE B JONIOJTHUTEIb-
HBbIC U3MEPEHUS U CPABHUBATHCS IO
pasmepy ¢ OJJHUM MJIM HECKOJIBKHUMU
U3 HUX, IEMOHCTPUPYS IIPU 3TOM Xa-
pPaKTEpHbIE U3MECHEHUS 3ABUCUMOCTU
CBOEM TEMIIEPATYPHI OT MACCHL K TOMY
JK€ €CJIM 4YepHas Jblpa CTAHOBUTCH
JIOCTATOYHO OOJBIIOH, YTOOBI IIEpe-
CeYbCH C MAPAJICTbHON TPEXMEPHOM
BcenenHoi B JOTTOTHUTENBHBIX U3ME-
PEHUAX, XaPAKTEPUCTUKH €€ pacnajia
JIOJIKHBI HEOXKUJJAHHO U3MEHHUTHCS.
Co3laHMEe YEPHBIX ABIP B YCKOPHU-
TEJISAX MO3BOJIUJIO 6Bl IPOHUKHYTH
B IVIYOWHBI MaTEPHH. B mponuiom cTo-
J1eTUU (PU3UKH YIIOPHO NPO/IBUTATINCH
K 'PAHUIIAM MUKPOMHPA: OT MEJIb-
YAUIMUX ObIJIMHOK — K aTOMaM, 3a4TEM
K IPOTOHAM, HEUTPOHAM U, HAKOHEII,
K KBapkam. Ecimu oHu cMoryT cosza-
BATh YEPHBIC JBIPHI, TO JOCTUIHYT
macirrada [TnaHka, KOTOPBIH, KaK 110-
JIAraloT, SIBJISIETCS IIPEETIOM PACCTOS-
HUSI, MEHBIIIE KOTOPOI'O CAMH ITOHSATUS
IIPOCTPAHCTBA U JJIMHBIL, [IO-BU/IUMOMY,
[IEPECTAIOT CYIIECTBOBATD. JII06as1 110-
IIBITKA UCCJIEIOBATH CYIECTBOBAHUEC
6oJiee KOPOTKUX PACCTOSAHUI, OCY-
IIECTBJISASI CTOJIKHOBEHUS IIPU HoJiee
BBICOKUX SHEPI'UAX, HEU30EKHO 3aKOH-
YHJIACH OBl POXK/JICHUEM YEPHOM JIBIPHI.
CTOJIKHOBEHHUS IIPU OOJIBIINX SHEPTU-
SIX, BMECTO TOT'O, YTOOBI JPOOUTH BE-
I[ECTBO HA MEJIKHE KYCOUKHU, TPUBEAYT
K POXK/ICHUIO YEPHBIX IBIP BCE OOJIbIIIE-
ro pazmepa. Takum o6pa3om, UX MOsIB-
JIEHUE O3HAMEHYET KOHEI] BAKHOT'O Ha-
[IPAaBJICHUS HAYKU. 1 BOBHUKHET HOBAs
32/1a44 — UCCJIE/IOBAHUS JJOTIOJTHUTECIIb-
HBIX U3MEPEHUI IPOCTPAHCTBA. } }
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HHOOPMALHOHHBIE TEXHONOT UM

HEHPOMOP®HBIE

MUKpOYUND

KBabeHa boaxeH

BXXnBAgEMas KDEMHMEBASI CETHATKA MOMOXET BOCCTOHOBUTL 3peHune
NAaUneHTam C HeKOTOPbIMU TUMNAMKN CAEMOThI.
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HHOOPMALHOHHBIE TEXHONOT UM

N

CMOAb30OBAHME
HENPOHHOW

CTPYKTYPbl MO3rd

B SAEKTPOHHbIX

YCTPOWICTBAX BCKOPE
MO3BOAUT CO3AQBATH

B>KMBASIEMbIE
KpeMHMeBbIEe
CeTHaTKN

N NCKYCCTBEHHbIE

OPraHbl CAYXOQ.

ynepkoMmnbsioTep Deep Blue

dupmel /IBM OOGBIIPBIBAT

Tappu Kacnmaposa UCKIIO4YN-
TEJBbHO C IMOMOIBIO TPYOOI CUJIBL:
MalllMHa OLIEHUBaaa OKOJIO 200 MJIH.
BO3MOKHBIX XOZIOB B CEKYHJY, TOTA
KaK €€ IPOTUBHUK U3 IUIOTU U KPOBU
paccMaTpuBall 32 3TO BpeMs He 6osee
Tpex. Ho xorga peds 3aXOJUT O 3pe-
HUH, CJIYX€E, PACIIO3HABAHNHU O6PA30B
1 OOY4YEHUHU, KOMIIBIOTEPBI HE U yT HU
B KAKO€ CPABHEHME C YEJIOBCYECCKUM
MO3I'OM. A YK IIPO 3KCIJIYATALIUOH-
HblC XAPAKTEPUCTHUKU U T'OBOPUTDH
Hedero! TUNUYHBIA CYIIEPKOMIIBIO-
TEP B TBICAUY PA3 TAKEIICE, 3AHUMAECT
B 10 TBIC. pa3 60/bIIE MECTA U IIOTPE-
OJ14€T B MUJUIMOH pa3 60JbIlIE 3HEP-
I'MH, YEM KOMOK HEPBHOM TKAHU PaA3-
MEPOM C HEOOIBIIYIO ABIHIO.

Kak »xe MO3r, B KOTOPOM Ha Iepe-
a4y XUMHYECKUX CUTHAJIOB MEXKIY
HEUPOHAMU yXOIAAT MUKPOCEKYHJBI,
BBIIIOJIHACT HEKOTOPBIE 32a4U Obl-
CTpee U Jy4duie, 4eM CAMbIE MOLIHBIE
npoueccopnl? CEKPET B TOM, KaK Op-
raHM30BaHa paboTa HE GICHyIUX
OBICTPOJAECHUCTBUEM IJIEKTPUUYECCKUX
KOMIIOHEHT. MO3I' HE UCIIOJTHACT 3a-
KOJMPOBAHHBIC HHCTPYKI MU, 4 K-
TUBU3UPYET CBA3U (CUHAIICBI) MEXIY
HEUpOHaMU. Kaxgasa aKTUBAIIUA K-
BUBAJICHTHA BBIIIOJTHEHHUIO HHU(PPOBOI
KOMaHZBL. MOXXHO OLICHUTD, CKOJIBKO
CBA3EH aKTUBU3HUPYETCHA KAKAYIO Ce-
KYH/ZY, U CPDABHUTDb C KOJMYECTBOM
KOMAaH/JI, BBIIIOJIHAEMBIX KOMIIBIOTE-
poM 3a TO ke BpeMsa. CHHAIITU4YECKAsA
AKTHUBHOCTB JOCTUTACT 10 KBAJPpHUIbO-
HOB (1016) CBA3E€M HEUPOHOB B CEKYH-
ny. YTOOBI JOOUTHCA TAKOU MPOU3BO-
JUTENBbHOCTHU, NOTPEOYETCSA MUJJIMOH
KOMIBIOTEPOB [ntel Pentium, norpe-
OJIAIOMUX B OOIIEH CIOKHOCTU COTHHU
METABATT.

CerogHs UHIKEHEPHI NBITAIOTCA
BOCHPOMU3BOJAUTH HEHPOHHBIE CTPYK-
TYphl ¥ UX PyHKUIMU. OHU HA3BIBAIOT
3TO MOP@PUHIOM (OTOOPAKEHUEM)
HEPBHBIX CBA3€HU HA KPDEMHUEBDBIE
3JIEKTPOHHBIC IIENTH U CO3/4AI0T HEU-
poMop@HbBIE MUKPOUYHUIIBL. B ciy-
4ae ycIexa Mbl HAYYHUMCS CO3/1aBAThb
B)KUBJIAEMbIE KDEMHHUEBBIC CETYATKH

JUISL CJIETIBIX M 3BYKOBBIE ITPOIIECCOPHI
JUISL TIIYXUX, 4 TAKJKE JICIEBbIE U 3(P-
(pEKTUBHBIE BU3YAJIbHBIC, 3BYKOBBIC
U OOOHSTEJIBHBIE YUIIBI JJ151 pOOOTOB
(em. maban. na cmp. 39).

Hama rpynna B IIeHCHJIBBAHCKOM
YHHUBEPCUTETE CHAYAJIA COCPETOTO-
YUJIACh HA MOP(PUHI'EC CETYATKH —
HEPBHOM TKAaHU TONIMMUHON 0,5 MM,
HOKPBIBAIOMEHN 3aJHIOI CTECHKY
ria3a. CeTyaTKka COCTOUT U3 NATH
CIEIUATN3UPOBAHHBIX CJIOEB HEPB-
HBIX KJETOK U BBIIOJHSCT IIPE/BaA-
PUTEIBHYIO O6PAOOTKY BU3YaJIbHBIX
U300pakeHUuN (0OPA30B), U3BJICKAs
IOJE3HYI0O UHPOPMALIUIO, HE 0O-
pamasch K MO3TY U HE PACXOJYS €rO
pecypchl. Mbl BBIOPAJIN CETUYATKY
IIOTOMY, YTO OHA XOPOIIO U3y4deHa
M ONMCAHA AaHATOMAaMH. 3ATEM MBI
MEPENIN K MOP(PUHI'Y MEXAHHU3MOB,
CO3/IAI0MUX OUOJTOTUUYCCKUC TEMH,
T.€. K IIPOIIECCY, KOTOPBIH MbI HA3BAJIU
METAMOP(UHIOM.

Henpomop®uHr ceTyaTkm
ITouTn 1 MJIH. TaHIJIMOHAPHBIX KJIETOK
B CETUYATKE CPABHUBACT BU3YaATbHBIC
CHUT'HAJBI OT TPYIII, COJACPKAMNX OT
TIONYAXOKHUHBI 1O HCCKOJIBKUX COTCH
($OTOPENENTOPOB U CAMOCTOSITEIBHO
WHTEPIPETUPYIOMIUX BCE, YTO ITPOUC-
XOAUT B IPOCIITUPYEMON HA HUX YACTH
1OJId 3PpCHUA. KOF,HQ HNHTCEHCHUBHOCTD
CBETA B JIJAHHOM CEKTOpPE HU3MCHA-
€TCsl, TAHIJIMOHAPHAs KJICTKA repe-
JIaCT IO 3PUTEIBHOMY HEPBY B MO3T
ANEKTPUYCCKHUN MUMIIYIAbC (BCILJIECK).
Kaxkzaas Ki1eTKa BO3OyK/AAeTCs MIPO-
MMOPITHMOHAJIBHO OTHOCHUTCJIBHOMY 13-
MEHEHHIO HHTCHCUBHOCTH CBETA BO
BPEMEHH HJIU B IPOCTPAHCTBE, a2 HE
20COJIOTHOMY BXO/JHOMY YPOBHIO.
YyBCTBUTEABHOCTD HEPBA YMCHbBIIA-
€TCs C POCTOM OOIIEN MHTEHCUBHO-
CTH CBETA TAKUM OOPA30M, YTOOBI 17123
IPUCTIOCAOINUBAJICS, HAIIPUMED, U3-
MEHEHUIO APKOCTU He6a B 100 ThIC. pa3
IIPU IIEPEXOJE OT NPEAPACCBETHOIO
YPOBHS K ITONTYICHHOMY.

Mwuma MaxoBanbg (Misha
A. Mahowald) 1 U3BECTHBII CIICIIMA-
JINCT TIO MUKPOIEKTPOHHOHN TEXHO-
nornu Kapsep Mug (Carver Mead) p
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HHOOPMALMOHHBIE TEXHOROTHH

BIICPBBIC IMONBITAJINUCH UBTOTOBUTDH

ceTyaTky u3 KpeMHusa B Kanudop-
HUMUCKOM TEXHOJOTMYECKOM UHCTH-
TyTe. OHU BOCIIPOU3BE/IU C TIOMOUIBIO
JIEKTPOHUKH TPH U3 IATH €€ CJIOEB.
Jpyrue uccaegoBaTem MOJLEIUPO-
BaJInd (MOP(PUPOBAIN) OCTAJbHBIC Ya-
CTH 3PUTEIBHOM U CIYXOBOU CUCTEM.
B 2001 r. Moyt actupanT Kapum 3armyi
(Kareem Zaghloul) u3aroToBmuj BCe IsTh
CJIOEB CETYATKU U CMOJEIMPOBAJI BU-
3yaJIbHbIE COOOILIECHM A, IOChLIAEMBbIC
MO3I'y TAHITIMOHAPHBIMU KJIECTKAMU,
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23
.

-
-

i l.,‘

L il 0

T.€. BBIXO/IHBIMH HEMPOHAMU CETYATKHU.
Ero KpeMHHMEBBIN YU CETYATKY, Visiol,
BOCIIPOM3BOJUT PEAKIINIO OCHOBHBIX
YETBIPEX TUIIOB I'AHTJIMOHAPHBIX KJIE-
TOK CETYATKH, KOTOPBIE BBIPAOATHIBA-
IOT CUTHAJIBI U BMECTE COCTABIISIOT 90%
OIITUYECKOT'O HEPBA (CM. PUC. B6EDX)).

IIpITasICh CMOJIEIUPOBATD €CTE-
CTBEHHYIO PEAKIIUIO HEPBHBIX CUHATII-
COB, 3ar1yJ NIPEACTABUII dJICKTPUUEC-
CKYIO AKTHUBHOCTD KaK/IOTO IJIA3HOTO
HEHMPOHA OT/IEJbHBIM BBIXOJJHBIM Ha-
NPSIKEHHUEM, KOTOPOE YIIPABJISIET TO-

OB30OP: BAOXHOBEHME OT NMPUPOAbI

1+ COBPEMEHHbBIE KOMMbIOTEPDI BEIMOAHSIOT MUAANAPABI ONEPALMI B CEKYHAY.
HO HE MOTYT COCTSI3ATbCS ACYKE C PEBEHKOM, KOTAC AEAO AOXOAUT AO PACHMO-
3HABAHWSI OBPA30B NAM OBPABOTKM M30BPAXKEHUN. KpOoMe TOro, YHeAOBEYECKNM
MO3T B MUAAVOHbI pa3 addeKTMBHEE M HOMHOIO KOMMNAKTHEE TUNYHBIX K.

1+ HempomopdHble MUKPOUUIbI, KOMUPYIOLLME HEPBHbBIE CTPYKTYPbI, Y Ke Npo-
AEMOHCTPUPOBAAMU BHYLLUUTEABHOE COKPALLEHNE TPEBYEMOM MOLLHOCTU. WX
2O GEKTUBHOCTL MO3BOASIET 30AYMATLCS O PA3PABOTKE BXXMBASIEMbIX NCKYC-
CTBEHHbIX CETYATOK U APYTUX CAOXKHBIX DAEKTPOHHbIX AQTYUKOB.

1) Koraa-H1MGyAb HEMPOMOPGHbBIE YMMbl CMOTYT KOMMPOBATb COMOPA3BMBAIO-
LMEeCs CBSI3U, KOTOPbIE MO3I MCMOAb3YET AAST AOCTUNKEHUST CBOUX YAUBUTEAD-

HbIX GYHKLMOHOABHbIX BOSMOXXHOCTEN.

KpeMHueBas ceTyaTka
BOCMPUHUMAET ABVKEHMS

roAOBbI Kapmma 3arayaa 13
MeHCUABBAHCKOTO YHMBEPCUTETA.
YeTbipe TMNA KPEMHMEBBIX
FTOHTAMOHAPHBIX KAETOK HQ Yune
Visio T UMUTUPYIOT PEAAbHbIE
KAETKN CETHATKM U BbIMTOAHSIOT
NpeABAPUTEABHYIO OBPABOTKY
BM3YyAAbHOM MHGopMaummn. OaHM
KAETKWN pearnpytoT HO TEMHble
0BAACTU (KPQCHbIE), ApYTne —

HQ CBETAblE (3eAeHbie). TpeTui

1 4eTBEPThIN HAOOPbI KAETOK CAEAST
30 NepeAHUMU OKEATBIE) N 3AAHVMM
(CHMHME) TPAHNLLIAMM OOBbEKTOB.
YepHo-6eAble N30BPaKEHMS,
MOAYHOEMBIE MPU AEKOAUPOBAHUM,
AEMOHCTPVPYIOT TO, YTO CAEMOM
4eAOBEK MOT Gbl BUAETH C MOMOLLLbIO
HENPOMOPOHOTO MMMAQHTATA
CeTyaTku.

KOM, IEPEABAEMbIM TPAH3UCTOPAMHU
B JPYI'HE TOYKH CXeMbl. CBeT, OOHA-
PYKEHHBIU 3JIEKTPOHHBIMHU (POTO-
JAaTUYMKAMHU, BJIUAET HA HAIPSAKCHUE
B 9TOH YaCTHU CXEMBI TAK K€, KaK Ha
COOTBETCTBYIOIIYIO KJIETKY B CETYAT-
Ke. PasMecTuB HA 4UIlE MHOXKECTBO
AHAJIOTUYHBIX O0430BbIX 3JIEMEHTOB,
3arjys1 BOCIPOM3BEJI BCE HATH CJIOEB
ceTdaTku (cm. cmp. 40-41).

YU UMUTHUPYET OPOLECC, B KO-
TOPOM aKTHBHUPOBAHHBIC HAIIPsIXKE-
HHMEM HMOHHBIE KAHAJIbI 34CTABIAIOT
TAaHIJIMOHAPHBIC KJIECTKU (M HEHMPOHBI
B OCTaJIbHOHM 4aCTH MO3r'd) BbIpada-
TBIBATbh HEPBHBIC UMITYJIbCHI. 3aTJIyI
YCTAaHOBMJI TPAH3UCTOPBI, OCHLIAIO-
L1E TOK OOPATHOI CBSA3U, YBEJIUUUBA-
IOIIUI HAIIPSAKEHUE, KOTOPOE, B CBOIO
odepeb, euie OObIIE YBEIUIYUBACT
TOK U T.JI. KAK TOJIBKO JOCTUTA€TCA NO-
pOroBO€ 3HA4YEHHUE, PEIrE€HEPATUBHBIN
3P HEKT YCKOPAETCS U HATIPSAKECHUE
BO3PACTAET JO MAKCHMaJIbHOT'O YPOB-
Hs, T.€. CO3/1A€TCSI UMITYJIbC.

[Morpebasisi Bcero 60 mMBT, Hell-
poMop@gHBIH yun 3arayna Tpedyer
B TBICSIYY PA3 MEHBIIEC 3JICKTPOIHEP-
ruu, yem oour9Hbid 1K, CTonp mamas
norpebigeMas MOIHOCTb HO3BOJIAET
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[PYNNbI, SAHHMAWWHECA HEAPOMOPMHOA INEKTPOHHKOI

VI CCAEAOBATEAU CTPEMSITCS COKPATUTL OTCTABAHNE SAEKTPOHHbIX AQTYMKOB OT HEMPOHHbIX CETEN C MOMOLLLIO
MUKPOYMMOB, KOTOPbIE MOAPONKAKOT MO3ry. CEeNnYac OCHOBHbIE YCUAMNS HAMPABAEHbI HO CO3ACHNE MAAbBIX
CEHCOPHbIX CUCTEM, KOTOPbIE MOXHO UMMIAQHTUPOBATH AIOASIM UAU POBOTAM.

OPrAHU3ALNS NCCAEAOBATEAU OCHOBHBIE LEAU

Andreas Andreou, Gert
Cauwenberghs, Ralph Etienne-
Cummings

YHuBepcutet AXXoHca fonknHca YCTPOWNCTBO PACMNO3HABAHMS peYM C 6ATAPENHBIM MUTAHUEM,
reHepaTop PUTMA AOKOMOLMM 1 KOMEPA, PACMO3HALWAS

XAPAKTEPHbIE YePTbl O6bEKTA

DANHBYPrCKUM yHUBEPCUTET Alan Murray, Alister Hamilton MICKyCCTBEHHbI HOC M OBTOMATUYECKOE PACMO3HABAHNE
30MNAxa, OCHOBAHHOE HO AHAAM3E BPEMEHHOTO PACHPEASAEHUS

CUTHAAbHbIX MNKOB

HKUST, TOHKOHF Bertram Shi BMHOKYASIDHBIV MPOLLECCOP AASI BOCAPUSTAS TAYOUHbI

M300PKEHUS 1 BU3YAABHOTO CAEXEHMS

M3apUAEHACKUI YHUBEPCUTET Timothy Horiuchi 3BYKOBOW 4MM, MOAESAVPYIOLLMI SXOAOKALMIO AETYHEN MbILLN

32yMaTbCd 06 UHTETIPALUU KPEM-
HHUEBOW CETYATKU B IMOJIHOICHHbBIH
BHYTPHUIJIA3HONU NPOTE3 C KaMe-
po¥, IPOLECCOPOM U CTUMYJIATO-
pOM, UMIJIAHTUPOBAHHBIMU B IJ143
4eJ0BEKd, CTPAAAIOMErO MIUTMEH-
TO3HBIM PETUHUTOM (IIUTMEHTHOH
JIereHepanmen CeTYaTKN) UJIM MaKy-
sopuctpoduei, T.e. 60IE3HAMH, I10-
BpEXKIAOMUMU (POTOPELENTOPH,
HO COXPAaHAIOIMMHU I'AHITIMOHAPHBIE
KJIETKH. PazpadarbiBaeMble B HACTO-
AlIee BpeMs MPOTE3bl CETYATKH 0be-
CIIEUYUBAIOT TUIIb POCHEHHOE 3PEHUE:
PELUIHUEHTBl BOCIPUHUMAIOT MUP
KaK CETKY CBETOBBIX IISITCH, BbI3BAH-
HBIX CTUMYJIALHEN TAaHITIMOHAPHBIX
KJIETOK MUKPO3JIEKTPOAAMU, UMILIAH-
TUPOBAHHBIMU B 17143, [IJ151 06padOTKA
U300paAXKEHUIM, BOCIPUHATBIX IIPU-
KPEIJICHHOM K OYKaM BHJICOKAMEDPOU,
TpedyeTcsl NIEPEHOCHOM KOMIBIOTEP.
ITOCKOJIBKY MaCCHUB MHUKDPO3JIEKTPO-
JIOB OY€Hb MaJ (MeHbuie, yeM 10 Ha
10 IUKCEJIOB), YEJIOBEK OOPETAET TYH-
HEJIbHOE 3PEHUE U BBIHYKJCH BEPTETD
I'OJIOBOM.

YTOo6Bl PACHIMPUTD YIOJ 3PEHUS,
MO’KHO HCIIOJIb30BATb B KAYECTBE Ka-
Mepbl cam r1a3. 3600 BBIXO/IOB T'aH-
IJIMOHAPHBIX KJIETOK HAIIETO YUIIad

D OJIKHBI 0O€eCIIeYrTh MOYTHU HOD-
MaJIbHOE BUjieHue. OTHAKO TpeOyeTcst
JajpHeNIee yaydimeHue Ouoaoruge-
CKH COBMCCTHUMBIX MATCPUATIOB 1A
repMeTH3aluu U nHTEepderca Bo3-
OyKJ€HUS. BBICOKOTOUYHBIN ITPOTE3
BIIOJTHEC MOJKET CTATh PCATBHOCTHIO
Kk 2010 r. KpoMme TOro, HeO6X0AUMO

KaK JK€ MO3TI JJOCTHUI'AET TAKON BBI-
cokon apdexrusHocTu? Eme nBa
NECATUNETUS Ha3a/4 Muj noHsAJ, 4TO
AK€ €CJIN BBIYHUC/IHUTC/IbHAA TEXHHUKA
OyzieT pa3BUBATHCA 110 3aKOHY Mypa
(COTJIAaCHO KOTOPOMY KOJHYECTBO
TPAH3UCTOPOB HA €AMHHUIY IIJIOIIA 1
I/IHTCFp"leHOﬁ CXCMBbI YABAUBACTCA

HenpomopdHble Ymnbl MPOrpAMMUPYIOTCS
HO YPOBHE MHAMBUAYOABHBIX CBSIZEN AASI
BbIMOAHEHWS ONPEAEAEHHbIX 30AQMY.

pPa306paTbCs, KaK Pa3JIMYHBIE THUIIBI
KJIETOK CETYATKH OTBEYAIOT HA BO3-
OyK/ICHUE U KAKOU BKJIAJl OHU BHOCAT
B BOCIIpUATHE. A IOKA HEUPOMOP(HBIE
YHIBI MOIJIM Obl HAUTU IPUMEHEHUE
B JATYUKAX ITOJBUKHBIX YCTPOMCTB,
B CUCTEMAX OE30IaCHOCTH, pOOOTO-
TEXHUYCCKUX U (PAOPUYIHBIX CUCTE-
MaX aBTOMATH3AIUHU.

MeTamMopPUHT HePBHbIX
cBa3en

Hac odeHb O6HAIEKHUTIA SKOHOMUS
MOIITHOCTH, JOCTUTHYTAs IIPU MOP-
CpI/IHFC CETYATKH, U MbI S'JHYMZUII/ICI):

Ka’K/IbI€ ITOJITOPA I'0/1d), KOMIIBIOTEPHI
BCE€ PABHO HE CTAHYT 3(PPOEKTUBHDI-
MU, KaK MO3I. Pemenue aToft npobie-
MBI IIPUIIIJIO MHC B I'OJIOBY BOCCMb JICT
Ha3a/j.

Sl nonsaAn, 4To 3(PPHEKTUBHOCTD 34-
BHUCHUT OT CTCICHMU CIICHHMAJTMI3ALHUN
ATIAPATHBIX CPCACTB I PCHICHUA
TOY NI UHOM 3a4a49U. COBPEMEHHBIC
KOMIIBIOTCPBI UCITOJBb3YIOT A JITO-
601 paboTbl HECKOJIBKO YCTPOUCTB
O6IIEro HA3HAYEHU A, 4 IPOTPAMM-
HO€E O6ECIIEYEHUE NIPOCTO UBMECHSACT
MTOPSI/TOK, B KOTOPOM OHU 33/ICHCTBY-
I0TCS. MO3T 1 HEHPOMOPGHBINA unI P

B MUPE Hagku



HHOOPMALHOHHBIE TEXHONOT UM

CXOKM MMEHHO HACTPOMKOM aIlIa-
PATHBEIX CPEACTB: U TOT U APYTrOH
NPOIrPaMMHUPYIOTCA HA YPOBHE UH/HU-
BU/IYAJIbHBIX CBA3EHU U IPUCIIOCAOIIH-
BAIOT UMEIOIIHECA CPEJCTBA K BBIITOJI-
HEHUIO ONIpeJeICHHON paboTel. Ecin
ObI Mbl MOTJIA IIEPEHECTHU MEXAHU3M
CAMOHACTPOUKH MO3rd Ha KPEMHU-
€BbI€ YCTPOMUCTBA (T.€. OCYLIECTBUTH
MeTaMOP(HUHT), TO HEXPOMOP(PHBIE
YUIBl MOAUMDUIIUPOBANU Obl Cebs
AHAJOTUYHBIM 06pa3oM. B pesynb-
TaTE OTHajaa OBl HEOOXOAUMOCTDb
B KPONOTIUBOM MHKECHEPHOM aHA-
JIN3€ MO3TOBBIX CTPYKTYp. IToaTomMy
A HA4aJI UCCICJOBATD PA3BUTHE HEPB-
HBIX LIENEH, HaJeAaCh O0IbIIC Y3HATD
O TOM, K4aK IOJy4alOTCs UMEHHO TE
CPEACTBA, KOTOPbIE TPEOYIOTCSL.

ITocTpoeHNE HEPBHOM CETH MO3ra,
CozepPKAEN TPHUIIUOH (1012) HENpOo-
HOB, CBA3AHHBIX 10 KBaJpUJIbOHAMHU
(1016) CHHAIICOB, — OOECKYPAKUBAIO-
mas 3aja4da. XoTs yenopeveckas [JHK
COJEPKUT 3KBUBAJICHT MHJINAPAA
O6UTOB MH(POPMALIUU, STOI'O HEAOCTA-
TOYHO, YTOOBI 32/1aTh, KAK HEMPOHBI
JIOJIZKHBI COEJUHATBCS MEXY COOOM.

Bocnonb30BaBmMMCh F€HETUYECKON
UHPOPMAIIMEN HA PAHHEH CTAJHUU
PAa3BUTHSA, MO3I' 1aJIE€ HACTPAUBACT
cebs1 yepe3 BHYTPEHHHUE B3aAUMO/IEH-
CTBHUA MEX/JY HEUPOHAMU U BHEIIHHUE
B3AUMOJCUCTBUA C OKPYXKAIOMUM
MUPOM. IPYyI'UMHU CJIOBAMHU, CEHCOP-
HbI€ HEHPOHBI CAMOCTOATEIBHO CO-
E€IMHAIOTCA MEXAY COOOU B OTBET HA
BXO/IHBIE CUTI'HAJIBL. O6IIEe TPaABUIO
BBIIVIAAUT OOMAaHUYMBO IIPOCTO: MEXKY
COOOU COEAMHAIOTCA TE€ HEUPOHBI, KO-
TOpBIE BMeCTe BO30OyxaaoTcs. T.e. u3
MOJIY4aE€MBIX HEHPOHOM CUT'HAJIOB OH
UIHOPUPYET BCE, KPOME TEX, KOTOPbIE
MNOCTYNAIOT OT HEUPOHOB, OKA3bIBA-
IOIIUXCsA AKTUBHBIMM TOTZA, KOI'Zld OH
CaM aKTUBEH.

YTOOBI MIOHATH, KAK OJTUH CJION HCH-
POHOB COCJUHACTCA C APYI'UM, HEM-
PONOIry U3YYUIU PETHUHOTEKTATIBHOE
OTOOPAKEHUE JIATYIIKU, TIOCPEICTBOM
KOTOPOTI'O CETUYATKA COCIUHAECTCS
C TEKTYMOM (4aCTb CPESHErO MO3I4d,
06pabaTHIBAIONIASI BXOJHBIC CUTHAJIBI
OT OPTraHOB 4YBCTB). OKA3aJI0Ch, YTO

BI/IO/\OFVI‘-IGCKVIe CEHCOpPHbIE CUCTEMBI
KOMMNAKTHbI 1 9D PEKTUBHO PACXOAYIOT
SHepruto. VIHXKeHepsbl, NbITAoLWMECS CO3AATb
NOAYMNPOBOAHUKOBBIV OHOAOT CETHATKM,

CTOAKMBAIOTCSI C BOABLUVMU TRYAHOCTIMM:
npw ToAwmHe 0,5 mm oHa Becut 0,51

1 notpebasget 0,1 Br. HeAQBHO y4eHbIM 13
[TEHCNABBAHCKOTO YHUBEPCUTETA YAOAOCH
M3rOTOBUTH MPOCTENLLYIO KPEMHUEBYHO

CeT4yarTKky.

CBA3BIBAHHC OJJHOI'O CJIOA HCprOHOB

C IPYTUM IIPOUCXO/IUT B /IBA ITAIIA.
CHa4yajia BHOBb BO3HUKIINI HEHPOH
paspacraercsa, 06pas3ysd BETBUCTOE
nepeso. Camas IIMHHAA BETBb CTa-
HOBUTCS AKCOHOM, BBIXOJJHBIM «IIPO-
BOJIOM» KJIETKH, 2 OCTAJIbHBIC BETBU
006pa3YIOT IEH/IPUTHI, €€ BXO/IHBIC
KaHaabl. Jlajsee akCOH IIPOJOJIKACT
PacTH, BBITATUBAECMBIN aMEOOUJHON
CTPYKTYPOU HA €ro KOHIIE. DTOT TaK
Ha3bIBACMBIN KOHYC POCTA PEATUPYET
H4 I'PAJIUEHT KOHIICHTPAIIUU XUMHU-
YECKHX COCJJUMHEHUH, OCTABICHHBIX
NpPEAINIECTBEHHUKAMU HEPBHBIX CUT-
H4JIOB, U HAIIPABJISIET AKCOH K HYX-
HOM YJIMIIE B TOPOJE KJIECTOK TEKTYyM4,

T'AA3 B PA3PE3E

Certyatka

—— dotopeuenTtopsl
(NAAOYKM
1 KOABOYKM)

[OPM3OHTAABHOS
KAETKA

AMOKPUHOBAS
KAETKA

BunoagpHas
KAETKA

[QHIAMOHAOPHAS
KAETKQ

HO, €CJIM MOKHO T4K BbIPA3UTbCH, HE
K KOHKPETHOMY JIOMY.

YTOoOB MONACTh B HYXXHBIA JOM
B TEKTyME, TPEOYyeTC A BTOPOU 1Iar, HO
YYEHBIE IIOKA HE PA300PAIHUCH, KAK OH
ocymecTBasgeTcs. U3BeCTHO, 4TO CO-
CeHUE I'AHIVIMOHAPHBIE KJIETKU CET-
YATKU CKJIOHHBI BO30YK/1aThCsI BMECTE.
TToaTOMY 4 NPEAIIONOXKNAI, YTO AKCOH
HAXOJUT B TEKTYME CBOMX COCE/ICH 110
KJIETKAM CETYATKH, ONPEJEIAd UX IO
XUMUYECKOMY CIEy («3aMaxy»), Bbl-
JEIAeMOMY AKTUBHBIMH HEUPOHAMU
TEKTYyM4, T.K. HAUOOJIEE BEPOSATHO, YTO
€T0 UCTOYHUKOM OYAYT €ro COCEH.
KaK TOJIBKO 4KCOH BCTYIIA€T B KOHTAKT
C IEPEBOM JIEHAPUTOB TEKTAJIbHOI'O
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asayem 2005

BRYAN CHRISTIE DESIGN; KAREEM ZAGHLOUL (silicon retina)



HEHPOHbI CETYATKH W HEHPOMOP®HBIE 3PHTENbHLIE YHNbI

BUOAOTMYECKAS CETHATKA

KAeTKM ceT4aTKm CBSI3AHbI CAOXKHOWM CETbIO BO3OYXXAQHOLLMX
(OAHOCTOPOHHUE CTPEAKIM), MOACBASIOLLNX (AMHUN C KDY KKAMU
HQ KOHLE) 1 ABYHAMPABAEHHbIX (ABYCTOPOHHNE CTPEAKM)
CUTHOABHBIX CBS1I3er. Takas cxema BeipAOATbIBAET CEAEKTUBHbIE
OTBETbI YETBIPEX TUMOB FAHIAMOHAPHbIX KAETOK (BHM3Y), KOTOPbIE
cocTaBASIOT 90% BOAOKOH 3PUTEABHOIO HEPBA, NEPEAQIOLLMX
3PUTEABHYIO MHGOPMALMIO B MO3T. [AHIAMOHOPHbBIE KAETKM
BKAIOYEHUS «BKA.» (3€AEHBIE) N BEIKAIOYEHWSI «BBIKA.» (KDACHbIE)
BO3OYXXAQHOTCSI, KOTAQ AOKOABHASI MIHTEHCUMBHOCTb CBETA BhILLE
VAU HUXKE, YHEM HO OKPY>KAOLLEM YHOCTKE. [AHIAUOHAPHbIE

KPEMHUEBAS CETHATKA

B 9AEKTPOHHbBIX MOAEASIX CETHATKN AKCOHbI

1 AEHAPWTBI KOXKAOW KAETKN (CUTHOABHbBIE CBSI3M)
30MEHSIOTCS METAAANYECKUMWN MPOBOAHUKAMMU,

Qa CUHAMCHI — TPAH3UCTOPAMU. [TepecTaHOBKN

TAKOM KOHOUIYpPALLMK CO3AQIOT BO3BYXKAQKOLLME

1 3anpeLatoLLme B3aMMOAENCTBUS, KOTOPbIE
VIMUTUPYIOT CBSI3N MEXAY HEMPOHAMU. TPAH3UCTOPbI
1 COEAMHSIIOLLNE VX MPOBOAHMKN PACMOAQrQIOTCS HO
KPEMHUEBbLIX YNMAX, PA3AUYHBIE YYACTKM KOTOPBIX UTPAIOT
POAb PA3AUYHBIX CAOEB KAETOK. BOAbLLME 3eAEHbIe

KAETKM BO3PACTAHUS «VHK.» (CUHME) N yOBIBOHNS «ASK.»
(OKeATbIe) FeHePUPYIOT UMMYAbChI, KOTAQ MUHTEHCUBHOCTL CBETA

YBEANYNBAETCS UAN YMEHbLLUAETCS.

ABYHOMPOBAEHHOE
B3AMMOAENCTBNE

DoTonpremMHnK

®PATMEHT KPEMHUEBOTO YUMA

rOpI/IGOHTOAbeIe

KAETKN

BunoaspHbie
KAETKUN

AMOKPWHOBbIE

MoacBAEHUE !

WHK.

Bos3byxxaeHue

HEMPOHA, MEXKAY HUMU (POPMUPYETCS
CHUHAIIC, U MOJIy4aIOTCA JBA HENPO-
Ha, KOTOPBIE BMECTE BO30YXKAAIOTCS
U CBSI3AHBI MEXK/TY COOOI.

B 2001 r. mont acnupanT bpaiian
Taba (Brian Taba) cospan yun, moje-
JIMPYIOIIMH 3TOT npouecc. [IoCKoIbKy
HalpaBJICHUE (44 PEC TOYKU HA3HAYE-
HI/IH) MCTAJNIMYCCKUX IIPOBOJOB HC
U3MCHUINDB, OH PCHINUJI IICPCHAIIPAB-
JATh UMITYJIbCBL. KakbpIi1 pas, Korga
BO36ysK/1aeTCst oHa U3 3600 raHriIn-
OHAPHBIX KJIETOK, ynn 3arnyna Visiol
BbIPA6ATBIBACT YHUKAIbHBIN 13-6HUTO-
BbII ajpec. [lepejada aipecoB BMECTO
HMIIYJIbCOB IIO3BOJIAET OOOUTH OIpa-
HHUYCHHC IO KOJTUYCCTBY BXO,[IHI)IX/

KABTKW |

BBIXOJIHBIX KOHTAKTOB 4MNa. AJpec
gemudpyerca NIPUHUMAOMIUM YH-
IIOM, KOTOPBII BOCCO3J4€T UMITYJIbC
B HYKHOM TOYKE KPEMHHEBOM MO3a-
UKH HENPOHOB. TaKk co3/1aeTCsA BUPTY-
AJIbHBIN IIYYOK AaKCOHOB, CBA3BIBAIO-
MUX COOTBETCTBYIOIUE YYACTKU HA
JBYX KPDEMHUEBBIX YUIIAX, T.€. KDEM-
HUEBBIA 3PUTEIBLHBIA HEPB. 3aAMCHAA
OJMH aJipeC JPYTUM, Mbl HAIIPABJIA-
€M BHUPTYAJIbHBIN aKCOH, IPUHAJ-
JIEKAIUKI OAHOMY HEMPOHY (IIEPBO-
HA4YaJbHBIN apEC), B JPYro€ MECTO
(M3MEHEHHBINA aapec). Mbl MOXKeEM
IIEPEKUIBIBATD HAIIU IIPOrPAMMHUPY-
eMble IIPOBOJHUKU (Softwires), Kyaa
3aXOTHUM, COXPaHASI UHPOPMAHAIO p

MNAOLLAAKN — GOTOTPAH3NCTOPbI, NPeobpasytoLme Ceet
B 9AEKTPUNYECKNE CUTHAABI.

Ob ABTOPE:

KBa6eHa boaxeH (Kwabena Boahen) -
NPOEKTUPOBLLNK HEMPOMOP DHbIX
CTPYKTYP, OABIOHKT-Mpodeccop
[TEHCUABBAHCKOrO YHUBEPCUTETA.
B 1985 r. OH OCTABMA CBOIO POAHYIO
[QHY 1 3AHSIACS U3YHYEHMEM HENPOH-
HbIX ceTen B YHMBepcuretre AXOHCA
[ONMKMHCA. BOOXEH MbITAETCS HOAEAUTD
KPEMHMEBBIE YCTPOWNCTBA SAETAHTHO-
CTbtO, MPUCYLLEN HEPBHLIM CUCTEMAM
YKMBbIX CYLLECTB.

B MUPE Hagku
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CO3IAHUE CBASEN (BHONOTHYECKMX MNH HA KPEMHNH)

Ho POHHEW CTAAMM PA3BUTAS

TAQ30 FTAHTAMOHAPHbBIE KAETKM
CEeTYATKM HAMPABASIKOT CBOW

QKCOHbI B TEKTYM, CEHCOPHBI

LIEHTP CPEeAHEro Mo3ra. AKCOHBI
CEeTHATKN HOMPABASHOTCS C MOMOLLLIO
CAEA0B XMMUYECKUX COSAVHEHUI,
BbIAEASIEMbIX COCEAHNMU KAETKOMM
TEKTYMA, KOTOPbIE AKTUBUPYIOTCS
OAHOBPEMEHHO; B PE3YALTATE HEMPOHBI,
BO30YXXAQHOLLMECS OAHOBPEMEHHO,
CBS13bIBAIOTCS. B UTOrE B CpeaHemM Mo3re
dopmMMpyeTCs KAPTA NPOCTPAHCTBEHHOIO
POCMOAOXKEHWNS CEHCOPOB CETYATKM.

Y106bl CMOAEAMPOBATH 3TOT
npouecc, HKeHepsbl NeHCUABBAOHCKOTO
YHUBEPCUTETA UCMOABL3YIOT
MPOrPAMMMPYEMbIE MPOBOAHUKNA AAS
CO3AQHUS CAMOOPTAHMIYIOLLUXCS
CBSI3EN MEXAY KAETKOMM B YMMe CETYATKM
Visio1 (8Bepxy) 1 Yne NCKYCCTBEHHOTO
Tektyma Neurofrope1 (BHU3Y).
DAEKTPUYECKME BbIXOAHBIE MMMYABCHI
HOMPOBASIHOTCS OT UCKYCCTBEHHbIX
FTAHIAMOHAPHbBIX KAETOK K KAETKAM
TEKTYMQ Yepes3 MUKPOCXEMY NAMSITU
(O8Y) (B cepeauHe). Yin cetyaTtku
BbIACET OAPEC BO3OYXXAEHHOIO
HEeMpOoHA, A YU TEKTYMA
BOCIMPOW3BOANT UMMYALC BO3BY)KASHMS
B COOTBETCTBYIOLLEM MECTE. B HawEM
nprMepe NCKYCCTBEHHbIN TEKTYM ACET
KoMaHAy O3Y NOMeHsITb MeECTAMMN
aapeca 1u 2. B pesyAbtate OKOHYAHWE
QKCOHQO FTAHIAMOHAPHOWM KAETKN 2
nepemMeLLaeTcs K KAeTKe TEKTyma 1,
BbITECHS$IS1 AKCOH FrAHIAMOHOPHOW
KAETKW 3. AKCOHbI PEArnpytoT Ha
rPAAMEHT SAEKTPNYECKOTO 30PSIAQ,
OCBOBOXAEHHOIO BO30Y XK ASHHOW
KAETKOW 1 MOMOratoLLero
NepeHAnpPaBUTb COEANHEHMS.

[locAe MHOrOKPATHOrO BO3BY >KAEHMS
B6/AOKOB COCEACTBYIOLLMX HENPOHOB
MICKYCCTBEHHOM CETYATKM (BLIAEAEHHbIE
TPEYroAbHUKIM BBEPXY CAEBQ) KOHEYHbIE
TOYKM AKCOHOB KAETOK TEKTYMOQ,
KOTOPblE€ BHAYAAE BbIAV PA3BPOCAHSI
(BbIAEAEHHbBIE TPEYTOAbHUKIN BHU3Y
CAEeBQ), COAMKAIOTCS U 0BPA3ytoT Bonee
OAHOPOAHbIE MOAOCHI (BHM3Y CrPABQ).

O mepeajpecanuy B IOUCKOBOM Ta-
onuue (cm. epes 66epxy).

B yume UCKyCCTBEHHOT'O TEKTYyMa,
koTopsoiit Taba HazBan Neurotropel,
MPOrpaMMHPYEMBIE IIPOBOJHUKH BO3-
OYK/1AI0T JIEMEHTBI CXEMBbI, YyBCTBH-
TEJIbHBIC K I'PAJUEHTY (KPDEMHUEBBIC
KOHYCBI pOCTAQ), 4 TAKKE OIU3JICKA-
1€ KPEMHUEBDBIE HEHPOHBDI, PACIIOJIO-
JKCHHBIE B AYCHKAX COTOBOU PEIIETKHU.
IIpy akTUBALUU KPEMHUEBBIC HEUPO-

NCKYCCTBEHHAS
CETHATKA

[QHFAMO3HBIE KAETKM
AKCOHbI

o3y

AI(TVIBVIDOBOHHOS'I KAETKA

NCKYCCTBEHHbI

AO CaMOOopraHmsaLmm

HBI BBIPA0ATBIBAIOT 3JIEKTPUUICCKUI
3apsAA U HANPABJIAIOT €r0 B PEUICTKY,
NIPOBOAAIYIO 3aPAJ MOJOOHO TPaH-
3UCTOPY. 3APsi/i PACIPOCTPAHACTCH IO
pELIETKE MTOYTH TAK K€, KAK XMMUYC-
CKHE COCJJUHEHUS, BbIJICIAEMbIC AYC-
KAMHU TEKTYMA, PACIIPOCTPAHAIOTCA 11O
HEPBHOU TKaHWU. KpeMHMEBbIE KOHYChI
pOCTa BOCIPUHUMAIOT MOJC/IMPYEMOE
pacnpoCTpaHEHUE XUMUYECKUX CO-
C€IMHEHUI U NIPOTATUBAIOT IIPOrPAM-

MicxopHOE NoAOXKeHne
MMMYyAbCQ
NonoxeHue
BOCMPOW3BEAEHHOIO
VIMIMYAbCQ

gempmqecmm 3ApP9A

locAe camoopraHmsaumm

MHUPYEMBIE IIPOBO/IA B CTOPOHY POCTA
IrpajiIu€HTa, K KDEMHUEBOMY HEHPOHY
(MCTOYHUKY 3apsi/1a), OOHOBIISA TAOIH-
ny nepeaapecanuu. IToCKONbKy 3apsj
JIOJIPKEH BBICBOOOK/1ATHCSI KPEMHUE-
BbIM HEHPOHOM U BOCIIPHUHUMATBHCSA
KPEMHHEBBIM KOHYCOM POCTa OJIHO-
BPEMEHHO, IIPOT'PAMMHBIC IPOBOJIHU-
KM IIPUBOJAAT K COCIMHECHUIO HEMPO-
HOB, AKTUBHBIX O/IHOBPEMEHHO. TAKUM
obpaszoMm, Neurotropel CBA3bIBACT BME-
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NPEANOYTEHHS B OPHEHTALHM: MO3I H KPEMHMI

|/| B 3PUTEABHOW KOpEe
XOpbKa (CAEBQ), M HO

HENPOMOPPHOM YuMe KOpbI
(cnpaBa) NCCAEAOBATEAU
MOCTPOWUAN KOPTY
MOAOXEHUS KAETOK, KOTOPbIE
PEArnpytoT Ha ONPEAEAEHHO
OPWUEHTUPOBAHHbBIE KPS
0BObeKTa (KAKOY BHMU3Y). T.K.
HO 06eunx KapPTax coceaHne
KAETKN CKAOHHbI K CXOXUM
MPEANOYTUTEABHBIM
OPUEHTALMSIM, YUM KOPbI
AOBOABHO TOYHO UMUTUPYET
BNOAOTNYECKYIO CUCTEMY.

| el 8 | NN~ |

CT€ HEUPOHBL, KOTOPBIE CPAOATBIBAIOT
BMECTE, KAK B HACTOAIIEM PACTYIEM
AKCOHE.

Hauyap ¢ mepemnyjeTreHHoro co-
€AUHEHUA MEXAy ynnamu Visiol
n Neurotropel, Taba yCIemHoO CMO-
JIEJIUPOBAJI CKJIOHHOCTb COCEAHUX
FAHTJIMOHAPHBIX KJIETOK CETYATKH
cpabaTbiBaTh BMeECTE. [I11 3TOro OH
B CJIY4alHOM HOPAAKE aKTUBU3UPO-
BaJI OJIOKH KPCMHUCBBIX I'AHITIMOHAP-
HBIX KJIETOK M IOCJIE CTUMYJIHUPOBA-
HHUS HECKOJIBKHX THICSIY TAKUX OJIOKOB
HAO/II0/14]1 PEIIUTEIBHOEC U3MECHCHUE
OPOTPAMMHPYEMBIX IIPOBOJHUKOB
Mexay yunaMu. CoceJHuE UCKYC-
CTBCHHBIC TAHTJIMOHAPHBIC KICTKH,
CBA3AHHBIE C HEUPOHAMM B KPEMHHU-
€BOM TEKTYME€, TEIIEPb OKA3bIBAJINCH
B/IBOC OJIMIKE, YEM B UICXO/THOM COCTO-
AHWUU. OI(HZ!KO M3-34 IMyMa U TCXHO-
JIOTHYECKOI'O pa3dpoca napaMeTpoB
JICMCHTOB CXCMBbI ITOJTYYCHHBIC COC-
ANHCHUW A OBIITH HE HACaJIbHBI: OKOHYA-
HHUS COCEJHUX KJIETOK B KDEMHUEBOI
CETYATKE 3dKAHYUBAJIUCH B KDEMHHUE-
BOM TEKTYME HE PAJOM JPYT C JPYyTOM.
HaM XOTeoCh y3HATh, KAK BO3HUKA-
€T CIOKHAA CTPYKTypPa COEUHECHU,
JleKamas B OCHOBE 6HMOJIOTMYECKOU
(YHKIUU KOPBI, 1 MOKHO JIM HAUTH
B IIPHUPOJE HOBBIC HOACKA3KHU JIJIS YCO-
BCPIICHCTBOBAHWA HAIMNUX CUCTCM.

KapTbl KOPbI FOAOBHOIO MO3ra

YTO M3BECTHO O CBA3SIX B KOPE Io-
JIOBHOT'O MO3T'd, KOTOPAsl OTBEYAET 32
KOTHUTHUBHBIC CITOCOOHOCTHU? VMes

Kopa mo3ra xopbka

TAKYIO JK€ IJIOMA/lb, KAK KPYI' AHUaAME-
TpoM 40 cM, KOpa CJIOKEHA CJIOBHO OY-
Mara B OpUI'aMHU, YTOOBI IOMECTUTBCS
BHYTpPH 4yepena. Ha 3Tom yauBUTEb-
HOM XOJICTE€ BO BPpEMs MJIAJCHYECTBA
PHUCYIOTCSI «KapThI» BHEITHETO MHUPA.
Ha ceropHs jnydine BCEro U3y4deHa
obsacTp VI (IepBrUYHAsg BU3YaJIbHAS
KOpa), KyZja MONaJAI0T BU3YaJIbHBIC CO-
OOIIEHUA OT 3PUTEIBHOTO HepBa. Ha
HEe OTOOPAKAIOTCI HE TOJBKO JIJIMHA
U MUPHUHA U300PAKEHUA, HO U OpH-
€HTAIUs peOep BUAUMBIX OOBEKTOB.
B pesynbrare HerpoHsl B obnactu VI
JIy4IIIEe BCErO pearupyioT Ha pebpa,
OPHUEHTHUPOBAHHBIC MO, OIIPEAEICH-
HBIM YIJIOM: BCPTUKAJIBbHBIC JUHWUH,
TOPU3OHTAJIbHBIC IUHWUU U T.[I. Te xe
CaMbl€ IIPEAIIOYTUTE/IbHBIE OPUEHTA-
LMY OBTOPSAIOTCA IPUMEPHO Yepes
KQ.)K,[[I)II;I MUJIJIUMCTP, 9TO IMO3BOJIACT
pacno3HaBaTb OPUEHTALMU pedep
B PA3JIMYHBIX yYdCTKAX BU3YaJIbHOM
CLICHBI.

Henpoobuonoru Jasun Xpioben
(David H. Hubel) u TopcTen Busenb
(Torsten N. Wiesel), nonyyuBmue
Ho6eeBCKYIO IPEMHUIO 11O METUIIN-
HE 32 OTKPBITHE B 1960-X I'T. KAPTHI
V1, npeasnoXuiamn CXeMy COeJuHe-
HUU JIA TIOCTPOCHUA BU3YAJIBHOTO
y4acTKa KOpPhI. Kaxaas KJIeTKa KOPbI
COCIUHSACTCA C IBYMS I'PYNIAMU Ta-
JIAMUYECKUX KJIETOK, KOTOPBIE JI€H-
CTBYIOT KaK PETPAHCJIATOPHl CUI'HA-
JIOB, HPUIIEAIIUX OT ceTYaTKU. OnHa
I'pyIIa KJIETOK TaaaMyca JOJIKHA pe-
ArUpPOBATb HA BOCHPUATHE TEMHBIX

KopTUKAABHBIN Ymn

obyracTen (ee Mbl MOJEIHUPYEM A4€CH-
KaMu Visiol «BbIKi.»), a gpyrasg — Ha
BOCIIPUATHE CBETA (AYCUKHU «BKII»).
YTOOBI KJIETKHU KOPBI «IIPEAINOYUTA-
JIW», HAIPUMEDP, BEPTUKAJIbHBIE pE-
Opa, 06¢ IPyNIbl AOJKHBI PACIIONA-
raTbCsa BAOJb BEPTUKAJIBHOU JIMHUH
TAaK, YTOOBI SYCHKH «BBIKI.» JI€KaTH
HENOCPEACTBEHHO CJIE€BA OT A4YEEK
«Bri». TakuM 06pa3oM, BEPTHUKAJIb-
HBIM Kpal O6'bEKTA B IOJIE 3PEHUA
AKTUBU3UPYET BCE AYECHKHU <«BbIKII.»
n «Bkjia». C gpyroi cCTOpOHBI, FOPH-
30HTAJbHAA I'PDAHb AKTHUBU3UPYET
TOJIBKO IIOJIOBUHY SY€EK B KAXKJONU
rpymnme. B pesynbrare KJI€TKa KOPbl
IIOJIYYHUT BABOE OOJBIIMI BXOJHON
CUTHAJ IIPU HAJTUYUU BEPTUKAJIBHO-
r'o Kpasd 1 6y/IeT pearupoBaThb HA HET'O
dHEPIUYHEE.

CHayasia HaC 03aJa4nJia IIyramomas
JETAJIbHOCTD CXEMBbl COCAUHEHUM.
Mpl JO/KHBL 6BIX COCAUHUTD KaXK-
AYIO IYENKY COINIACHO €€ IPEJIo-
YTUTEAbHON OPUEHTALUHU U 34TEM
CHUCTEMATUYECKH MOAU(PULIUPOBATD
COEJMHEHUA TAK, YTOOBI IPEAIOYTH-
TEJIbHbIE OPUEHTALIMU IIJIABHO U3MeE-
HAJIMUCH, 4 COCEJHUE JYECUKU UMEHN
OnusKkue npeanouTeHusd. Kak u B kope
MO3r'ad, OJUHAKOBbIE OPUECHTAIIUN
JIOJIKHBI IIOBTOPATbCA YEPE3 KAXKbII
MUJIIUMETP, IPHUYEM KPEMHUEBBIE
AYEUKHU JOJIKHBI COCTUHATHCA C CO-
CEHUMU MO3ULUAMU B CETUYATKE.
Taxkast CJIOKHOCTb, PA3YMEETCS, OKa-
3aJ1aCh HE MO IJIEYy KOHYCAM POCTa
Ta6br. B koHie 2002 1., OTYassHHO P
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HHOOPMALHOHHBIE TEXHONOT UM

OBITASICh U30ABUTHCS OT ITOT'O KOIII-
Mapa, Mbl HAKOHEIL HAIIJIK OTBET pe-
3yJbTATAX IKCIIEPUMEHTA IATHUECS-
THUJIETHEN JJABHOCTH.

B 1950-X IT. 3HAMEHUTBIH MATEMa-
TUK An1aH TBIOPUHI TOKA3aJl, KaK U3
CJIy4YafHOI'O IIyMa MOI'YT CIIOHTAHHO
BO3HHMKATh YIOPSJTOYCHHBIE (PUTYPBI
TUIIA TSITEH HA HIKYPE JICOMap/ia UIu
KOPOBBL. MBI HAJIEATUCH, YTO CMOXKEM
HCIIOIB30BATh 3TOT MECXAHU3M JJ15

HA, y30PBbI 1 1K€ ITOJIOCHI KAK Y 3€OPBL
Heb6omnpuine Ha4aJIbHbIE PA3IUYMA IPU
OKpAaNIMBAHWUUW NN O6CCLIBC‘II/IB2.HI/II/I
YCHUJIMBAJIUCh, CO3/1aBasl YEPHO-OECIIbIE
y30phbl. MBI 32/1aJIMCh BOIIPOCOM: Cpa-
OOTAET JIM 3TOT MEXAHU3M HA KOPTH-
KaJbHBIX KapTaX?

YeTpIpe rofia Ha3aJ CHCLUATIUCT
IO KOMIIBIOTEPHONW HEUPOJIOIUHU
Muma Hoaukce (Misha Tsodyks) u3s
Bern1iMaHOBCKOTO HAYYHO-UCCIENO0-

MunKpOCXeMbl CKOPO MNPEB3OMAYT KORY
FOAOBHOIO MO3ra Mo NMAOTHOCTV SAEMEHTOB.

CO3JJaHUA HA YMIIE COCEJIHUX O6a-
CTEN C NOXOKMMHU KAPTUHAMU OPUEH-
Tanuu. Maes ThIopruHTa, KOTOPYIO OH
IPOBEPUJI HA OJJTHON M3 NEPBHIX DBM,
3aKJII09aJI4Ch B TOM, YTO MOJEIUPY-
€MbI€ KJIETKH KOXU OYAYT BBIAC/IATD
YEPHBIH NUTMEHT UM OOECLBCYM-
BaTbCA CJIy4aiHBIM 06pa3zoM. Crenas
TaK, YTOOBI OHU OKPAIIUBAIUCH U
06€CIBEYMBAJIMCh HEMHOI'O CHUJIbHEE
unu cnadee, TbIOPUHT TTOJIy4YUJI IIAT-

AOMNOAHUTEABHAA AUTEPATYPA:

}} Analog VLS| and Neural Systems. Carver
Mead. Addison-Wesley, 1989.

}} Topographic Map Formation by Silicon
Growth Cones. Brian Taba and Kwabena
Boahen in Advances in Neural Information
Processing Systems, Vol. 15. Edited by
Suzanna Becker, Sebastian Thrun and Klaus
Obermayer. MIT Press, 2003.

}} Optic Nerve Signals in a Neuromorphic
Chip. Kareem A. Zaghloul and Kwabena
Boahen in [EEE Transactions on Biomedical
Engineering, Vol. 51, No. 4, pages 657-675;
2004.

1+ A Recurrent Model of Orientation Maps
with Simple and Complex Cells. Paul Merolla
and Kwabena Boahen in Advances in
Neural Information Processing Systems, Vol.
16. Edited by Sebastian Thrun, Larry Saul and
Bernhard Sholkopf. MIT Press, 2004,

}} Be6-cant astopa:
www.neuroengineering.upenn.edu/
boahen

BATEJIbCKOI'O MHCTUTYTA B Pexosore
(U3pannp) nokasas, 4To NOJ0O6HBIH
NPOLECC IPU NPOTPAMMHOM MOJE-
JINPOBAHUMN Z[CﬁCTBI/ITCIII)HO IIPUBO-
JUT K TIOABJICHHUIO Y30POB, IMTOXOXKHNX
Ha KapTy KOpbl. Moit aciupanT Ilon
Meponna (Paul Merolla) pemun pe-
AJIM30BATh AHAJOTUYHYIO CAMOOP-
TAHU3AIWIO HA KPCMHHU. Mp1 3HAJIH,
4TO JIETUPYIONIHME JO6ABKH, BBOJMIMbBIC
B IIPOLIECCE U3IOTOBJIECHUSA MUKPO-
CXEM, PACHPEENAIOTCA CIYIYaUHbBIM
oOpa3oM. B pesynbrare BO3HHUKAIOT
pasnanuudg MCXKXAY UJCHTHUYHBIMU
B JPYI'MX OTHOIIECHUSAX TPAH3UCTOPA-
MU, KOTOPBIE BOCIIPOU3BOAAT XdOTHU-
HOCTb I'€HHOM 3KCIIPECCHUU. BepoaTHO,
MMCHHO OHA O6YCJIOBJ'II/IB21€T pasianyunc
Kak (D)OPMBI IATEH Y PA3HBIX JI€ONap-
JIOB, TAK X KAPT OPUEHTALUU Y PA3HBIX
monen. Kinetkuy, co3pamomue 3TU y30-
PbI B IPUPO/JIE, BBIPAKAIOT UACHTUY-
HBIE T€HBI, HO BBIPA0ATHIBAIOT PA3HbIC
KOJIMYECTBA IUIMEHTA HUJIU OCJIKOB
MOHHOTO KaHaJa.

IToMmHS$ 06 31O aHAI0TMH, Meposuta
CO3/1aJ1 MO3aMKYy M3 KPEMHUEBBIX HEH-
POHOB C BO36YKJAIOMUMHU U O/IABIIS-
IONIMMU CBA3AMU, KOTOPBIC BHITTOJTHAIN
(PYHKLMH OKPAIIUBAHUA U OOCCLIBEUU-
BaHUs. [Tocne AKTHBAIIMHX YHIIOB BO3-
HUKJIHW (PUTI'YPBI, HANOMHUHAIOIHE
nATHA JIeonapaa. [Ipy nsmeneHnu opu-
€HTA U pebep BO36YK/1AIMCh PA3HBIC
IpynIbl KJIeTOK. O603HAYMB MECTOIIO-
JIOKEHUE PA3TUYHBIX I'PYIIT PA3HBIMH
IBCTAMU, MBI ITOJIYYWUJIN KAPTHI IIPC/-

TIOYTUTEJIBHOM OPHUCHTAIINH, CXOXHNC
C y30paMu Ha 061acTaxX VI XOpbKa (Cm.
puc. na cmp. 43).

Co3A0HME KpeMHUEeBoro
Mo3ra

OcymecTBUB MOP(UHT OATH CJIIOEB
CETYATKM HAa KPEMHUU, MBI PEIINIIN
CZIEJIATD TO K€ CAMOE JIJISL BCEX HIECTH
CJIOEB 3PUTEJILHOM KOPBI. [l Havaia
MbI MOPp(UPOBAIN CIOH [V (BXOLHOM
CJION KOPBI), YTOOBI IIOJIYUUTD Kap-
Ty HNPEANOYTUTEIbHBIX OPUEHTALUNI
B NIPEJBAPUTENBHOM, HE3PEIOoH (pop-
Me. OZHAKO KOPa B AT Pa3 TOJIIIE CET-
YaTKU, U A1 MOP(UHI'A BCEX IECTH
€€ CJI0€eB TPEOYIOTCS UHTETPAIbHbBIC
CXEMBI C HAMHOTO OOJIBIIUM YHUCJIOM
TPAH3UCTOPOB HA €AMHULLY IJIOA/IH.

CeroiHg MPOU3BOJAUTEIN YUIIOB
pacnojaramoT Ha 1 Mm? KpEMHUA
1 MutH. Tpan3ucTopos U 10 M NpOBO-
JHUKOB. K KOHILY IeCATUICTUSA TIJIOT-
HOCTb 3JIEMEHTOB MHUKPOCXEM OyAeT
BCcero B 10 pa3 MeHbIIE IIOTHOCTH
YIIAKOBKH TKaHHU KOPBI, KOTOPAas CO-
gepxxuT 100 MJIH. CHHAIICOB U 3 KM 4K-
COHOB B 1 MM,

He gajiexk TOT A€Hb, KOT[la YUIIbl HE
OyAyT yCTYHATb KOPE U JaKE IPEB30H-
YT €€ IO KOJUYECTBY 3JIEMEHTOB, HO
KaK 06pamarbCsa ¢ MUJJIMAPAAMU
TPAH3UCTOPOB HA KBAJPATHOM C4aH-
TUMETPE KPeMHUA? UTOOBI KOHCTPY-
UPOBATb TAKHE HAHOYHUIIBI 11O OObIY-
HOH METOJHUKE, IOTPEOYIOTCH THICAYHN
UHXKEHEPOB. JI0 CUX HOP yBEJINUYCHHUE
KOJIMYECTBA TPAH3UCTOPOB B IIPOLIEC-
copax [ntel B 10 TBIC. pa3 CONPOBOX-
JaJIOCh CTOKPATHBIM yBEJIUYECHUEM
LITATa UHXKECHEPOB-KOHCTPYKTOPOB.
B TO X€ Bpems IpOCTOE yIBOCHUE KO-
JIMYECTBA '€HOB Yy MYX ITIO3BOJIUJIO 9BO-
JIIOLIMM CO3/1aTh YEJIOBEYECKUE MO3I'H,
B KOTOPBIX B 10 MJIH. pa3 60JIbIIE HEM-
poOHOB. boyiee CIOKHBIE ITPOLLECCHI
Pa3BUTUA HA OCHOBE OTHOCHUTEIBHO
MPOCTOTO PELENTA CACTATU BO3ZMOXK-
HBIM YBEJIMYEHHE CIOKHOCTU MO3ra.
IToaTOMYy MOP(MPUHT Pa3BUTHUA HEU-
POHOB BMECTO IIPOCTOro MOP(UHTra
HEHMPOHHBIX LICNEH CYyJIUT HAHOIJICK-
TPOHHBIM CUCTEMAM OYJyIIErO OOJIb-
IIIME BO3MOKHOCTH. } }
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A>xozed Apanep

AGHOTO HEBA

[lpooBEAEHHbIE
HEAQBHO
NCCAEAOBAHMSI
NOMOIAW Y4EHbIM
POACKPbITb HEKOTOPLIE
TANHbI IPO30BbIX
MOAHUWN,

MPUPOAHBIN FEHEPATOP PEHTIEHOBCKMX AyYen, llocaeaHmne
NCCAEAOBAHMSI MOKA3bIBAKOT, YTO MOAHWKSI, MPOPE3AIOLLLAS B aTMOChepe
V3BUAVNCTBIE MPOBOASILLME KAHAABI, UCMYCKAET PEHTTEHOBCKME A4, VX
3Heprusa aAoocturaet 250 k3B, T.e. NPUMEPHO BABOE NPEBLILLAET SHEPTUIO
PEHTIEHOBCKOFO M3AYYEHUST, ICTTOAb3YEMOTO MPU GAIOOPOrPAdGNN.

METEOPOROTHS

OJIHUA — ITO, MOXKAIYH, Ca-

MBI HENPHUATHBINA CIIyT-

HUK Henorozbl. B CIIA ona
YHOCHT OOJIbIIEC )KU3HEU U IPUYUH -
€T 60JbIlIE PA3PYLICHUN, YEM ypara-
HbI UJIU TOPHAJO, U ObeT 6€3 mpej-
yIpexacHud. JIeToMm B IEHTPAJIbHON
diopuze Ipo3bl CIYYaIOTCA 4yTh JIK
HE KaKABIH JEHb, U IIO3TOMY KUTEIN
COJIHEYHOT'O IITATA YACTO CUIAT IOMA,
oracasick ygapa ¢ Hebec. Ha 3emie
MOJIHHSI CBEPKAET IIPUMEPHO 4 MJIH.
Pa3 B I€HbD, €€ BCIBIIIKH HAOIIOAAIOTCSA
U Ha IPYIUX I1aHeTax. Ho Mbl 10 cux
IIOP HE 3HAEM, YTO BbI3bIBAET 'PO30OBbLIC
pas3psabl. Bpl10 ObI OMMOKON CUUTATD,
41O benpxaMyuy @paHKINH pa3raaan
3Ty 3arajiKy, nposead B 1752 1. 3HaMe-
HUTBIN 3KCIEPUMEHT C OyMa kKHBIM
3MeeM.

DpaHKIUH HPOJEMOHCTPUPOBAJL,
4TO MOJIHUA — 3JIEKTPUUECKOE sABJIC-
HHE, OJHAKO yYEHBIE JJO CHUX IIOP IIblI-
TAIOTCA NOHATD, OTKYZA IIPU IPpo3e Oe-
PYTCs BBI3BIBAIOIIME €€ 3apAbl. bblia
Jla>Ke BBIIBUHYTA IMIIOTE3A O TOM, UTO
MOJIHUA CBA34HA C KOCMUYECKUMHU JIy-
YaMHU — YACTULIAMH BBICOKOH SHEPIUH,
60MOAPAUPYIOMUMHU 3EMITIO U CO3/1a-
IOMUMHU B aTMOChEPE KACKAAbI Obl-
CTPBIX JIEKTPOHOB.

HenaBHO ITOSBHIICSA HOBBIM CIOCOO
U3Y4ECHUA MOJIHUU — AHAJIU3 PEHTIe-
HOBCKHUX JIY4€H, UCIIYCKAEMBIX IIPHU
I'PO30BOM pa3psjic MEXay OO/MaKaMu
n 3eMien. Mccmenysa peHTIEHOBCKOE
U3JIy4EHUE MOJHUH (KAK €CTECTBEH-
HBIX, TAK U CHIPOBOLJMPOBAHHBIX BO
BpEMsA I'DO3 PAKETAMH), Mbl IIPUILIN
K BBIBOJY, YTO U3BUJIMCTBIIN POBOJS-
U KaHAJI BO3HUKAET 6/1ar04aps Bbl-
OpOCy OBICTPBIX AJIEKTPOHOB. YTOOBI
BBIACHUTD, YEM OHH YCKOPAIOTCS, MBI
pEMUIN IOCTPOUTD MACCUB PEHTTE-
HOBCKHX JICTEKTOPOB Ha IIOJIMT'OHE BO
dropuje.

BoAbLue, YyeM uckpa

MOJIHHS YEM-TO OXO0KA HA OOJIBIITYIO
UCKpy. PaccMOTpUM IIPOCTOM IIPHU-
Mep. Crynas 110 KOBPY, Bbl OOTUHKAMU
CAUpPACTC C HCTO DJICKTPOHBI U HA-
KarmjaunuBaecTe SJICKTpI/I‘ICCKHfI 3apAan.
ITpy MaJIBIX TIONAX BO3AYX CIYKUT P
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XOPOIIUM HU3ONAATOPOM: IJICKTPOHBI
NPUCOCIUHAIOTCA K ATOMAM KUCJIO-
pojia 6BICTPEE, YEM BBICBOOOXK/AIOT-
CsA IIPU CTOJKHOBEHUAX, U IIO3TOMY
3NEKTPUYCCKUH TOK He TeueT. Ho Kor-
J14 BaIa pyKa NPUOIMKACTCA K META-
JIMYECKOM IBEPHOM PYUKE, IJEKTPpHUYE-
CKOE II0OJI€ MEXK/Y HAJIbLIAMU U PYYKOM
ycunupaeTcd. Ecim HanpsaKeHHOCTD
OJIAg JOCTUTACT NPUMEPHO 3 MB/M
(T.H. IOJIE IPOOOSA), BO3LYX CTAHOBUT-
CS1 IPOBOJTHMKOM M IIPOUCXOJUT IJICK-
TPUYCCKUM PA3PAL: Y€PE3 BO3AYIIHBIA
34230 IPOXOAHUT TOK.

B rpo30BBIX Ty4ax POJIb OOTUHOK Ha
KOBPE, BEPOATHEE BCEI'O, UTPAIOT MAT'-
KM€ IIAPUKU CHEKHOU KPYIIBL, I1a]a10-
M€ BO B3BECH KPUCTAJUIMKOB JIbJld U
KamneJseKk BoAbl. (TOUHBIN MEXAHU3M JI0
CHUX IIOp He u3pecTeH.) CTaJIKUBAACh
MEXJy COOOM, 3TU YACTUYKU TEPSAIOT
3JIEKTPOHBI U CTAHOBATCH 3aAPAKCH-
HBIMU. [TONOXKUTENBHBIE U OTPHUILA-
TEJIbHBIC 3APAJbI 3ATEM PA3JC/IAIOTCA
BOCXOJAMMUMHU IIOTOKAMU U CUION
TAXKECTU U CO3[AI0T IJNECKTPUUECKOE
noJje. Ecim Mbl IOBITAEMCS TPOAOI-
JKATD AaHAJIOTHIO C IBEPHOM PYyYKOI, TO
CTOJIKHEMCA C O0JIBIION IPO6IEMON:
34 IECATUIICTUSA U3MEPECHUI, IPO-
BC€JCHHBIX C IIOMOIIbIO BO3JAYIIHBIX
apoB, CAMOJIECTOB U PAKET, HANIPSA-
JKEHHOCTD IOJISI B OOIAKAX PEJIKO IIpe-
ppimaaa 200 kB/M 1 6bLIa CIAUIIKOM
MaJjia, 4TOObI B BO3/1yX€ BO3HUK TAKOH
pPOO6OIL, KAK MEK/Y IAJIbIIAMH U IBEP-
HOM PYYKOH.

PaHbplIe y4eHbIE NBITATUCH OOBAC-
HUTDb 3TOT HNAPAJOKC JABYMs CIIOCOOA-
MU. He MCKII04eHO, YTO B I'PO3OBBIX

OB3OP: MPUPOAA MOAHUA

06/1aKaX CYIIECTBYIOT O0JIEE CUIbHBIC
3JIEKTPUYECKUE MO, HO JIMIb B OT-
HOCHTEJBHO MAJIBIX OObEMAX, 9YTO 3a-
TPyAHAET UX u3MepeHue. C IOMOIIBIO
Ha6/I0JJCHUHU ONIPOBEPIHYTb TAKOM
CLICHAPUI HEIb3sd, HO BOZHUKAET BO-
POC: KaK B 00JIAKAX B TAKUX MaJIBIX
06'bEMAX BO3HUKAIOT CUJIBHBIC JJIEK-
TpUYECKHE NoJA? Bropoe o6bAcHe-
HHUE OIIHUPAETCA HA TOT (PAKT, UTO I10JIE
npo60s 3aMETHO YMEHBIIAETCA, KOIa
B BO3/lyX€ INPUCYTCTBYIOT KaIl€JIbKHU
JOK/JA WIM YACTUYKHU JibAd. Ho momnsa
B I'DO3OBBIX OO/IAKAX BCE PABHO CJIMII-
KOM CJIA6BI, YTOOBI BHI3BATH OOBIYHBIH
INEKTPUYCCKUI PA3PSIL.

V4yeHbIM OKA HE CHO, KAK MOJIHUSA
pacnpoCTpaHAEeTCA Y€PE3 BO3AYX HA
MHOTI'HE KUJIOMETPHL IIponecc Ha4yu-
HaeTcqa ¢ POPMUPOBAHUA JIUAEPA —
ropsidero KaHajaa, KOTOPBIA MOXKET
MOHHU3UPOBATb BO3JYX U NEPEHO-
CHUTB 3apAJ Ha 6OJbIINE PACCTOAHUSA
(em. epes cnpaea). UaTepecHO, 4TO
JIUAED OBUXKETCA K 3€EMJIE HE IIJIAB-
HO, 4 CKauyKaMu. Kak Bce B TOUHOCTH
MNPOUCXOJUT, OCTAETCA MOKA 3aTa/l-
KOM. IIONBITKU CMOAEAUPOBATL 3THU
MPOLIECCHl HE YBEHYAJIHNCDH YCIIEXOM.
B pesyibrare MHOTHE UCCICIOBATEIN
33/127IMCh BOIIPOCOM: HE YIIYILEHO JIX
YTO-TO BA’KHOE? A UTO €CJIM MOJTHUIO
HEJIb351 PACCMATPUBATD KAK OOBIYHBIN
paspsaa? OKazajoch, 4TO CyLMECTBYET
JIPYT'OH, HEOOBIUHBIN BUJ] pa3psaja —
npo6OH Ha YOETAIONMX IJIEKTPOHAX
(runaway breakdown,).

B 0OBIYHOM pa3psge 3JICKTPOHBI
JBUIKYTCA JOBOJIBHO MEJIJIECHHO, T.K. UM
NPENATCTBYIOT IOCTOSHHBIE CTOJIKHO-

1+ AoAroe Bpemst GU3UKM HE MOTAM PA30BPATECS B MEXAHM3ME BO3HUKHOBEHMNS
MOAHUI, MOTOMY YTO SAEKTPUYECKME MOAS B FPO3O0BbLIX TYHOX HEAOCTATOYHO
CUABHbI, YTOObI BbI3BATb OObIYHbIN SAEKTPUYECKUN PA3PSIA.

1+ Pe3yAbTaThl HOBAIOAEHWISI PEHTIEHOBCKMX AYHEN BO BPEMSI FPO3 MOAKPEMASI-
tOT FIMNOTE3Y O TOM, YTO B MOAHUM MPOUCXOAUT PA3PSIA HO YOETrAIOLLMX SAEKTPO-
HAX, KOTOPbIE PA3FOHSIKOTCS NOYTU AO CKOPOCTU CBETA.

1+ HYTO6bI N3y UYNTh MPOLLECChI, BbI3bIBAKOLLME HOYAAO PA3PIAA MOAHUN U MO3BO-
ASIIOLLE € PACMPOCTPAHSATLCS, NICCAEAOBATEAN BO DAOPUAE CTPOSIT MACCHB

M3 PEHTTEHOBCKNX ASTEKTOPOB.

BCHUA C MOJICKYJIAMU BO3AyXa, CUJId
COIIPOTHUBJIEHUS KOTOPOTI'O BO3PaCTa-
€T C yBEJIMYEHHEM CKOPOCTU. OTHAKO
€CJIA B MOIITHOM 3JIEKTPUYECKOM I10JIE
BJIEKTPOH PA3TOHIETCS 10 G MITH. M/C
(IpUOIUUTENBHO 2% CKOPOCTH CBE-
Ta) U IPOJOJIKACT YCKOPATBCH, CHUIIA
COIIPOTUBJICHUA HAYUHACT YMCHbB-
marbcq (em. cmp. 51). Takue yoeraro-
M€ JICKTPOHBI MOI'YT Pa3TOHATHCS
HOYTH JJO CKOPOCTH CBETA, IPHUOOPE-
Tasg OTPOMHYIO 9HCPI'UIO U BbI3bIBAA
pO6OI.

OJIHAKO YTOOBI HAYAJICSI OIUCAHHBIA
MPOLECC, TPEOYETCA HAJIMYHE 3aTPa-
BOYHBIX JICKTPOHOB C BBICOKMMHU HaA-
YaJIbHBIMM 3HEPIUAMU. B 1925 . mor-
JaHackui pusuk Yapas Tomcon Puc
BuUnbCOH MPEANONIOXKNUII, 9TO 3HEP-
TUYHBIE 3JIEKTPOHBI BO3HUKAIOT IIPU
pacnaje pajuoOaKTHUBHBIX U30TOIOB U
CTOJIKHOBEHMHU Y4ACTHUL, KOCMUYECKUX
JIyder ¢ MOJIEKYJIAMH BO3/1yXd, 4 3a4TEM
YCKOPSIIOTCA B 3JIEKTPUYECKUX MOIAX
I'PO30BBIX Ty4. Bipouem, corimacHo
mozenu BuabcoHa, pailMOAKTUBHBIN
pacnajg u KOCMHUYECKUE JIYYH CO3JAI0T
CJIMIIKOM MaJIO YOETAIOIUX 3JIEKTPO-
HOB, 9TOOBI IOPOAUTH MOJTHUIO.

B 1961 r. Anexcauap I'ypesuyg
13 PU3HUYECKOTO HHCTUTYTA UM.
T1L.H. Jle6enesa PAH BbICKa3aJ APYTYIO
TUIIOTE3y O BOBHUKHOBECHUU YOETrao-
IUX JIECKTPOHOB. POCCUICKUN yue-
HbIN IIOKA3aJI, YTO B OYC€HDb CHUJIbHBIX
JEKTPUYECKUX MOJAX OHU MOTYT
HOSIBJISITHCS B PE3YIBTATE YCKOPEHUS
BCEI/ld UMEIOIMUXCSA CBOOOAHBIX JJICK-
TPOHOB HU3KOU aHepruu. Kazamoco
Opl, IpoOIEMA C HEAOCTATKOM 34-
TPABOYHBIX 3HEPTIUYHBIX IJIEKTPO-
HOB 6bL1a pemena. Ho 4To6sl HU3KO-
SHEPreTUYECKUE ITEKTPOHBI OBICTPO
YCKOPSUJIMCH 10 TIOPOTOBOM 3HEPIUU
yb6eranud, 'ypeBud UCHONB30BAT
3JIEKTPUUECKOE IOJIE, IPUOIUZUTENb-
HO B 10 pa3 6osbliee, 4eM OO6bIYHOE
nosue npo6os, KOTOpoe, B CBOIO OYe-
pellb, HAMHOTO OOJIBIIIE, YEM OIS, Ha-
6/110ja€MBbIE BO BpeMs I'DO3bL. MHBIMU
CJI0BaMU, (PU3UKH 321N B TYIIHK.

JInmb B 1992 1. NOABHIACE TPAB/OIO-
JIOOHAS I'UIIOTE34, ONIUCHIBAIOINIAS [IPO-
HCXOXKJICHHUE MOJTHUM U OO'bSICHSIONTAST
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HekoTtopble yYeHble MOAQratoT, YTO MOAHUS MHULMUPYETCS KOCMUYECKUMUN AYHOMMU, T.€. HOCTULOMU BBICOKOM SHEPTUN,
60MOAPAVPYIOLLVMN 3EMAIO U3 KOCMOCA.

MNMpoToH # BbICTPbIN KOCMUYECKNIA NPOTOH
MoAeKyAQ ] . B BEPXHUX CAOSIX ATMOCHEPBI

CTAAKMBAETCS C MOAEKYAOW a30TA
BO3AYXA VAU KUCAOPOAQ, CO3ACBAS MOTOK
. YACTULL BLICOKOW SHEPUM.

» 3aTPABOYHbIE SAEKTPOHbI
O6aacTb -, ' BbICOKOW 3HEeprm
!

OTPULIATEABHOTO 3APSIAC

________ J »r
__________ L *J HacTuLel MOTOKA, BKAIOHASI SHEPTMYHbBIE SAEKTPOHbI,
i i CTAAKMBAIOTCSI C MOAEKYAQMM BO3AYXA B FDO30BON Ty4e,
"""" E ' i % BbIOMBASI HOBbIE SAEKTPOHbI BbICOKOW SHEPI. YCKOPEHHbIe
J 5 * SAEKTPUYECKMMU MOAIMU, ASKALLMMN MEXAY OBAQCTIMM
B . OTPULLATEABHBIX 1 TOAOXKMUTEABHbIX 3APSAOB, YACTULbI
i A *h CO3AQIOT AQBUHY YOeraoLLMx SAEKTPOHOB, KOTOPbIe
Y6eraowun —3 i B NPV MPOXOXAEHWN Yepe3 OBATKO BbI3bIBAIOT MOSIBAEHWE
SASKTPOH iy 1 k] raMMa-Ay4en. Mpo6om Ha y6eraoLmx SAEKTPOHAX MOXET
Wik CpA6oTATh KAK KATAAM3ATOP YAQPO MOAHUM.
\‘LF‘-— famMmMa-Ay4n
\
[po3oBoe 06AC
+++++++++ L
*
O6AaCTb >

MOAOXKUTEABHOTO 3APSIAC

CTOAKHOBEHME C MOAEKYA
BO3AYXA

KaK TOABKO MOAHWMSI
30POAUACCH, SIAEKTPOHbI
NPOKACABIBAIOT
VIOHWN3POBAHHbIN
KOHAA, HO3bIBAEMbIV
CTYNEHYATbIM AUAEPOM.
Ha kaxkaom ware
(CTyneHbKe) SAEKTPOHbI
HAKAMNAMBAIOTCS HO
KOHLLe AMAEPA, CO3A0BAS
MOLLHOE AOKAABHOE
NoAe, yckopsiolee ele
B6OAbLLEE KOAUYECTBO
yberatoLmx 3AeKTPOHOB,
KOTOPbIE CTAAKMBAIOTCS
C MOAEKYAGMM BO3AYXA,
BbI3bIBASI BCAbILLKM
DPEHTFEHOBCKMX Ay4EN.
Mpouecc nostopsietcs,
NOKA CTYNEeHYaTbIN
AVAEP, KOTOPBIN MOXET

PeHTreHoBCckne
IR

CTyneH4yaTbi AMaep

Kak ToAbKo
AVAEP CAUBOETCS
C 3emMAen, no b
KAHQAY MPOXOAMUT
MOLLHBIN UIMAYABC
TOKO — O6PATHBIN

OTKAOHSITLCSI B CTOPOHbI pPa3pPsIA, f

1 CO3AQBATH BETBU, HE HArpPeBaloLLM )

AOCTUTHET MOBEPXHOCTU BO3AYX B KOHOAE

3eMAU, 20 30000°C ., — Buaumoe
1 BbI3bIBAOLLMNA i M3AYyHeHne
BCIbILLKY
BUAMMOTO ~
N3AYYEHUS]. \

+++++++++ OBAACTb MOAOXKUTEABHOTO 3APSIAC
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I'DO30OBBIC MPOIECCH. AJIEKCAHP
I'ypesuy, F'ennaguit Munux (Gennady
M. Milikh) n3 MapuaeHCKOTrO yHHU-
Bepcurera u Pobeprt Pyccenb-
Ionpe (Robert Roussel-Dupré) us
JIoCc-AJIaMOCCKON HAIITMOHAJILHOM J1d-

0OpPaTOPUHU HPEJIOKUIN MOJIEIb JId-
BUHBI PEIATUBUCTCKUX yOETAIOMUX
371eKTPOHOB (JIPYD). VueHnsle npeamo-
JIOKUJIN, UTO YOETAIONHUE DJIEKTPOHEI
CO3JaI0T BCE 60JIbIIE 3ATPABOYHBIX
SHEPTUYHBIX 3TCKTPOHOB, CTAJIKUBA-
ACb C MOJICKYJIAMH BO31yXa 1 BBIOHBAS
JPyTHE BBICOKOHEPTECTUYECKHUE JJICK-
TPOHBL [TOCTIETHUE TOKE PA3TOHSIIOTCS
W CTATKUBAIOTCS C €IIe OOBITHUM KO-
JIMYCCTBOM MOJICKYJI BO3/TyX4, BBIOHBAST
erre 60JIbIIE SHEPTUYHBIX AJICKTPOHOB
U T.J. B pe3yapraTe BO3HUKACT TABUHA
3JICKTPOHOB BBICOKOHM dHEPI'UH, KO-
TOpPAsi PACTET IO 3KCIOHEHTE CO BpE-
MEHEM U PpACCTOSHUEM. [TOCKOIBKY
TAKOH IIPOLIECC MOXKET OBITD 3AITyLIEH
BCETO OJTHUM IHEPTUYHBIM CTAPTO-
BBIM 3JICKTPOHOM, TTIOCTOSTHHO MMe-
omerocst poHa KOCMUYECKUX JIydel
U PAUOAKTUBHBIX PACIIAIOB BIIOJIHC
JOCTATOYHO, 9TO6BI BO3HUKJIA JTABHHA
yOEeraomux 31eKTpoHOB. OCTABAICH
B CHJIBHOM 3JICKTPUYECKOM II0JIE, OHA
MIPOAOJIKAET MOYTH HEOTPAHUYCHHO

OB ABTOPE:

Axosed Asanep (Joseph R. Dwyer) —
aabloHKT-Npodeccop PAoOPUACKOTO
TEXHOAOTMYECKOro MHCTUTYTA. [ocAe
3ALLUTBI KOHAMAQTCKOW AMCCEPTALUN
no ¢msmke B 1994 r. oH pabOTAA B KO-
AYMOUNCKOM U MOPUAEHACKOM YHU-
Bepcutetax, a B 2000 r. nepeexan BO
dropuay.

PACTH U BBI3BIBACT JJICKTPUUCCKUH
pOOOIL.

J11s1 pa3BUTUA COOBITHH 11O ONHUCAH-
HOMY CLICHAPUIO TPEOYETCH B JECATD
pa3 MEHbILIEE IEKTPUUECKOE IOJIE,
4eM HYXKHO JJIg OOBIYHOI'O IIPOOOs
B CyXOM BO3ayxe. Ha BricOoTax, rzae
IIPOUCXOAAT I'PO3BI, INIOTHOCTD BO3-
JyXa HUKE, YeM Ha YPOBHE MOPs.
TTo3TOMY 3JIEKTPUUECKOE T10JIE, HEOO-
XOIUMOE 1 IPOOOs HA yOEralomux
INEKTPOHAX, COCTABJISIET IPUOIU3U-
TeapHO 150 KB/M mnonagaeT B guana-
30H BCAUYUH, PETUCTPUPYCMBIX BHY-
TPU I'PO30BbIX OOIAKOB. CyJis I1O BCEMY,
MaKCHMaJIbHOE 34PETrHCTPUPOBAHHOE
B I'DO3aX 3JIEKTPUUECKOE MOJIE HE CJIY-
YaHMHO COBMNAJAE€T C ITOJIEM, HEOOXO-
JIUMBIM /1151 IPOOOsI HA yOEraonux
3JEKTPOHAX. IIo MOMM pacueTaMm, Ta-
KO Npo6oH 3(pPEKTUBHO PaA3PAKAIL
OBI AJIEKTPUYECKOE I10JIE, €ECJIN ObI OHO
TBITAJIOCh 3HAYHUTCJIBHO BO3PACTH.

I[Ipy HOpMaabHOM pa3psAaec BCE
3JICKTPOHBI UMCIOT HU3KNE SHEPIUH
U NEPEMEIAIOTCA JOBOJIBHO MEJJICH-
HO, TAK YTO 3JICKTPOMATHUTHOE U3TTy-
YEHHE, UCITyCKAEMOE UCKPOH, 3aXBa-
TBIBAET TOJBKO YIBTPA(PUOICTOBBIN
auana3oH. OJHAKO Ipu Npoboe Ha
y6€eraommux 3JEKTPOHAX ObBICTPbBIE
IEKTPOHBI HOHU3UPYIOT GOJIBIIOE
KOJIMYECTBO MOJIEKYJ BO3/lyXd U CO3-
JAI0T PCHTITCHOBCKOC U3JIYUYCHUC BbI-
COKOM 3HEPIUU U I'aMMaA-JIy4du (TAK
HAa3bIBAEMOE TOPMO3HOE U3JIYUYCHHE).
CrnenoBaTeabHO, OJUH U3 CIIOCOOOB
yOEeoUTHCA B CyHECTBOBAHUU 3TOTO
ABJIEHUA COCTOUT B OOHAPYKEHUU
PEHTTEHOBCKOT'O U3TyYCHHUSI.

MoAHug raazamm CynepmeHa

BOO,IIYIHCBJICHHI)IC CcHa4dajgaa rurmoTe-
3aMHu BuabcoHa, a nmosxe paboTon
T'ypesnua, yuensble eme ¢ 1930-X IT. ibI-
TAJIMCh OOHAPYKUTH PEHTICHOBCKOE
MU3y4eHHE MOIHUN. [IpoBOANTD TaAKKE
HaOJIIOICHH I HEITPOCTO, M /IO HEZTABHE-
IO BDEMEHHU OHH JJABAJIM HEOJHO3HAU-
HBIC PE3YNbTATHL. OfHA U3 TPYAHOCTEN
COCTOHUT B TOM, YTO PEHTI'CHOBCKUE
JIy4d HE PACIIPOCTPAHAIOTCS B ATMOC-
(pepe Ha 6OJIBIINE PACCTOSTHUA U OObIY-
HO MOIVIOUIAIOTCA B IIPEJIE/IAX HECKOIb-

KHX COTEH METPOB OT MCTOYHHUKA.
Kpome Toro, rposbl CONPOBOXKAAIOTCS
MOIIHBIMH JIEKTPOMAIHUTHBIMHU II1Y-
MaMU. MOJIHUSA, B YACTHOCTH, HUCITY-
CKAa€T MHOXKECTBO PaJUOYACTOTHBIX
LIyMOB, CO371aBasl XaPAKTEPHBIN TPECK
B CPEJTHEBOJTHOBOM JUAIIA30HE HA MHO-
rue KWIOMETPBI BOKPYT. O6HApYKEHHE
PEHTIEHOBCKOI'O U3JIYUYECHU CBSI3AHO
C perucTpanuei caabblX 3JEKTPHU-
YECKUX CUTHAJIOB, U €rO U3MEPEHUE
BOJIM3HU MOJIHUM IIOXOXKE HA HOIBITKY
BeCTU 6ecelly B IIYMHOM PECTOPAHE.
TIOCKONBKY PEAJIbHBIC AJIEKTPUYCCKHUE
CUTI'HAJIBL, IPOU3BEICHHBIC DEHTICHOB-
CKMM U3JIy4YE€HUEM, ObIBACT TPYIHO OT-
JIMYUTD OT MNAPA3ZUTHBIX, CO3JaHHBIX
PagMOYaCTOTHBIM IIYMOM, IIOJy4Y€H-
HBIE€ PAaHEE PE3YJIbTATHl TPYJHO CYHU-
TaTb JOCTOBEPHBIMHU.

Curtyanusa crajna NPOACHATbCH
B 1980-x rr., Korga /I>xopax ITapkc
(George K. Parks) u Ma¥ika Mak-
kaprtu (Michael P. McCarthy) us
BamMHITOHCKOIO YHUBEPCHUTETA
NPOBEIN HAOJIIOJECHUA C CAMOJIETA,
HaXO/JALIETOCA B 30HE I'PO3bL. ITo3xke
Kenner Uk (Kenneth B. Eack), renepb
padoraomui B [OpHO-TEXHOJIOTUYE-
CKOM MHCTUTYTE TaTa HB10-MEeKCHKO
(NMT), 1pO30HAUPOBA I'PO3OBbLIE
TYy4Hd C TIOMOIIBIO BO3JYyIIHOTO HIapd.
B o6oux ciaydasax HaOMI0LaIUCh MOIIL-
HbI€ BCIIBIIIKU PEHTTEHOBCKOI'O U3-
JIy4E€HU A, UICTOYHUK KOTOPOI'O HEBO3-
MOKHO OBLIIO TOYHO ONPEAEIUTD, HO
OBLIO MOXOXKE, YTO U3JIYUYECHHUE CBA3A-
HO C O6/1aCTAMH CHUJIBHBIX 3JICKTPH-
YECKUX I0JIEN B O6IaKax. MTHTEpECHO,
YTO 3MUCCHUSA PEHTICHOBCKUX JIy4del
MHOIJA HAYUHAJIACh NPAMO HEpPE]
BCIBIIIKON MOJIHUU U TIPEKPAIATIACD B
MOMEHT €€ nosABIeHUA. CyJd 11O BCEMY,
MOJIHM A BbI3bIBAJIA KOPOTKOE 3dAMbIKa-
HUE 3JEKTPUYECKUX MOJIEH, HEOOXO-
JUMBIX JUJIL BOBHUKHOBEHUSA IPOOOs
Ha yOEeralonux 3JIEKTPOHAX.

Y4eHBIM HEU3BECTEH JPYIrON Me-
XAHU3M, KOTOPBIA MOI' Obl CO34aBaTh
B arMocdepe TaKOe 6OIBIIOE KOJIHYE-
CTBO PEHTTEHOBCKHUX JIy4deH. JIpyrue
I'PO3OBBIE ABJICHUA TAKXKE HE B COCTO-
AHHUM CIIPOBOLIMPOBATb UX IMUCCHIO.
MoJHUSA MOXKET HATPEBATb BO3AYX 10
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Yéeratowme aAEKTPOHbI
NMPOKAQABIBAIOT MY Tb AASI YAQPC
MOAHMU. HM3KO3HepretTnyeckmne
SAEKTPOHbI ABUXKYTCS OTHOCUTEABHO
MEAAEHHO U MPU CTOAKHOBEHMISIX

C MOAEKYACMM BO3AYXA TEPSIHOT
BOAbLLE 3HEPIUU, HeM MOAYYAIOT OT
SAEKTPUYECKOTO MOAS, M MO3TOMY eLle
BGOAbLLE 3AMEAAOTCSI. HO MOCKOAbKY
SAEKTPOHbI BbICOKOW SHEPTM TEPSIHOT
NPV TOPMOXXEHMN OTHOCUTEABHO

MQAO SHEPTUN, SAEKTPUHECKOE MOAE
YCKOPSIET UX MOYTU AO CKOPOCTH CBETA.

30 000°C, enas ero B AT pas rops-
gee IMOBEPXHOCTHU CONMHILA. OAHAKO
JladKe IIPU TAKOU TEMIIEPATYPE PEHT-
I€HOBCKOE M3JIy4CHHE NPAKTUYECKHU
HE Fr€HEPUPYETCHL.

B 2001 r. 6bly1a HalieHa IpAMasd
CBSI3b MEXK/1Y PEHTI'CHOBCKHUMHM JTyIdMH
U MostHHEH, korzia Yapas Myp (Charles
B. Moore) uz NMT coobmumn O peru-
CTPALMU U3JTyYECHUA C BLICOKOH 9HEP-
ruem (IPeAoIOKHUTEIBHO PEHTICHOB-
CKOI'0) OT HECKOJIbBKMX €CTECTBECHHBIX
Y apOB MOJIHUY HA BEPIIMHE BHICOKON
rOpbL B oTimumne oT npeabIIyImnux Ha-
OJIIONECHUI C CAMOJIETA M BO3JyIIHOT'O
apa U3JIy4eHUE, IOXO0KE, ObLIO IIPO-
U3BEIECHO CAMOU MOJIHUEHN, 4 HE KPYII-
HOMACITAOHBIMHU 3JEKTPUYECKU-
MU IIOJIAMU BHYTPH I'DO3OBOM TYYH.
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SHeprus aAeKTpoHa, 3B

B TOM, YTO OHH JCHCTBUTEIBHO CYIIE-
CTBYIOT.

B 2002 r,, nonyuus (puHAHCHUPOBA-
Hue oT HallMOHAJIBHOIO HAy4YHOT'O
donga, mpl ¢ MapTunom OManom
(Martin A. Uman) 1 KOJIJIETAMHU U3
DIOPUACKOTO TEXHOJIOINUECKOTO
UHCTUTYTA U PIOPUICKOTO YHUBEP-
CUTETA 3aHSJIMCh CUCTEMATHYECKUMH
IIOUCKAMU PEHTIEHOBCKOI'O H3JIy4de-

MOAHWMS COBCEM HE MOXOYKA HO OObIYHbLIN
SAEKTPOCTATUYECKMNIN PABPSIA.

Kpowme Toro, u3nydeHue, BUANMO, BO3-
HHKAJIO BO BPCMA JABUXKXCHUA JINCPA
MOJIHUH OT O0JIAK4A K 3EMJIE.

MeHnsA BCerga MHTEPECOBAIO, KaK
BO3ZHMKAIOT PEHTTCHOBCKHE U I'AMMa-
sny4qd. CTOJIb OOBIYHOE JIJII KOCMOCA,
I'IC BAKYYM IIO3BOJIACT 9HCPTUYHBIM
YACTULAM PACIPOCTPAHATBCA 6€eC-
NPENATCTBEHHO, HA 3E€MJIC TAKOE H3-
JlydeHUEe OOJIpIIasl PEJKOCTh. MeHs
o4apoBaja MojieIb NPoHOs HA yoera-
IOIUX 3JIEKTPOHAX, IPEANIONATraIo-
m[asi, YTO PEHTICHOBCKHUE JIy4YH, BO3-
HUKAIOIMKXE B COTHCYHBIX BCITBIINKAX,
MOTI'YT SMUTHPOBATLCS IIPU PaA3PAIE
MOJIHMU. S pemmus 1u4HO yoeauThCa

HUS MOJHUIL. YTOOBI YMEHBIIUTD I10-
MEXH, CO3JaBACMbIC NAPA3UTHBIMH
CUT'HAJIAMU, 9yBCTBUTEJIbHBIC DEHTTE-
HOBCKHE JETEKTOPDI ObLJIU IIOMEIICHbI
B QJIIOMHMHUEBBIC KOPOOKH, HE IPOIY-
CKAIOIME BJIAT'Y, CBET U PAJUOYACTOT-
HbIC MyMBbl. MBI YCTAHOBUJIM HAIIH
NPpUOOPH B MEXAYHAPOAHOM ILICH-
Tpe uccaegopanusg MmoaHuu (ICLRT)
B Kamn-bnenaunr, mrar dropuna,
OCHAIIICHHOM OOOPYAOBAHUEM JIJIS U3-
MEPEHUSA JICKTPUYECKUX U MATHUT-
HBIX ITOJIEHM M ONTUYCCKUX U3TyYEHUI,
CBA3AHHBIX C MOJIHUEH.

Korga najn ICLRT HaunHAETCS TPO3a
U HAIIPAKEHHOCTD 3JICKTPUYECKOIO

I10JIS1 HA YPOBHE 3€MJIM JOCTUI'ACT HE-
CKOJIBKHUX TBICAY BOJIBT HA MCTP, UC-
CJIEJOBATEIIN 3AIYCKAIOT C JA€PEBAH-
HOW BBIIIKH PAKETY METPOBOM JIJIMHBI.
OHa pa3MaTBIBAET 32 COOOU KATYLIKY
TOHKOI'O MEJHOTI'O IIPOBOJA, HOKPHI-
TOI'O KEBJIAPOM, OJIMH KOHEL] KOTOPO-
I'O OCTA€TCA 3AKPEIJICHHBIM Ha 3€MJIE.
Korpa 3aszeMyieHHAs paKeTa IOJHUMA-
ercd Ha 700 M, HANIPAKEHHOCTD ITOJIA
y €€ HAKOHEYHHUKA BO3PACTAET HA-
CTOJIBKO, YTO BO3HUKAET PACIPOCTPA-
HAIOWMUNACA BBEPX JIUJED, KOTOPBI
B KOHEYHOM CYETE JOCTUTAET I'PO-
30BOI'o o6saka. ITIpoBOJy MITHOBEHHO
HAaI'PEBAETCS TOKOM, IPOTEKAIOM UM
OT 3€MJIH K JIUJEPY, U UCIIAPSAETCA.
[IpU6IM3UTENBHO ITIOJIOBUHA 321TyCKOB
PaKeT 3aKAaHYUBACTCS yIAPOM MOJTHHUH
B IIyCKOBYIO YCTAHOBKY.

W ecTECTBEHHDBIE, U UCKYCCTBEHHBIE
MOJIHUH OOBIYHO COCTOAT U3 HECKOJIb-
KHUX ygapos. B mocieanem ciydae
KaK/AbIA pa3psa/i HAYMHACTCA C pac-
IIPOCTPAHAIOMEIOCA BHU3 CTOJI0A 3a-
PAIOB, HA3BIBAEMOI'O CTPEIOBUHBIM
JIMAEPOM, KOTOPBIHA Y IOBEPXHOCTU
3eMJIU 60JI€E UJIM MEHEE CIIEAYET 11O
JOPOXKE, OCTABJICHHON pPaKEeTON
U 11poBoJgOoM. CTPEJIOBUJHBIN JTUIED
CHHUMAET C 061aKa OTPULIATEIbHBIN
3aps/l ¥ MOHU3UPYET KAHAJI 110 Ty TH P
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CBOETO JBUKEHU . KaK TOJIBKO OH J]O-

CTUT'AET 3EMJIH, BOBHUKAECT KOPOTKOE
3aMBIKAHUE, M Y€PE3 KAHAJ IPOXOAUT
OOJIbIIOY UMITYJIBC TOK4, HA3bIBAEMBIH
O6PATHBIM Pa3pPsALOM, TOK KOTOPOT'O
OBICTPO HAT'PEBAET KaHAJI, CO3/1aBas
BUJMMBIA HaMU CBeT. [locienyromee
OBICTPOE PACIIMPEHUE TOPSAUETO BO3-
JlyXa BBI3BIBAET I'poM. Beieg 3a 06-
PATHBIM Pa3PALOM MOKET CIEJOBATD
€mie OJJMH CTPEJIOBUIHBIN JIUJIEP, MO-

npubOPBl OKA3BIBAJIUCH BPEMEHHO
OCJIENJICHBI UMH. B xoJe nanbHer-
MHUX 3KCIIEPUMEHTOB BBIAICHUJIOCD,
YTO PEHTICHOBCKHUE JIy4U CO3JAI0TCs
CTPENOBUHBIMU JIUJEPAMU MOJIHUH,
BO3MOYKHO, C HEKOTOPBIM BKJIA/IOM OT
HadaIa OOPATHOTO pa3paaa. DHEPrus
PEHTIEHOBCKOTIO U3JIy4€HUsA J1O-
crurana 250 k3B, T.e. BABOE IIPEBLI-
11414 SHEPIUIO U3JIy4eHUsA BO (PJIIo-
oporpadudeckoMm anmnapare. Kpome
TOI'O, SMUCCHUS PEHTTCHOBCKUX JIydel
B MOJIHMH IIPEICTABIIANIA COOOU Ce-
PHUIO KOPOTKUX BCIIBIIIEK C IIPOME-
JKYTKaMU B 1 MKC. Ecii 6B MBI MOTJIA
BUJICTb PEHTI€HOBCKME JIy4U, MOJIHUS
BBIIVIAZIE/IA Obl HECKOJILKO UHAYE: IBU-
JKCHUE JTUJIEPA BHU3 COIIPOBOXKAATIOCH
OBl OBICTPOIL MOCIELOBATEIbHOCTDBIO
APKUX BCIBIIIEK, CIIYCKAIOMUXCS U3
o6mnaxkoB. [Io Mepe NpuUbBIUKEHUA
K 3€MJI€ BCIBIIIKH YCUIUBAJINUCH Obl

3y4eHne PEeHTTeHOBCKUX Ay4er MOMOXKeT
PA3raAQTb 3AraAKY, HOA KOTOPOM BUACS eLLe

CJI€ YEro BECh MPOLECC HOBTOPACTCH.
BrICTpOE NOBTOPEHHUE PA3PAAOB IIPH-
BOJAUT K MCPIIAHWIO KAHAJId MOJTHHU.
B nipupoze poJib paKeTbl UTPAET CTY-
MEHYATBIN JTUJEP, KOTOPBIH CO3[4a€T
MOHU3UPOBAHHYIO JTOPOXKKY, IPOXO-
JAITYIO IO U3BUJIMCTOMY IIYTHU OT 06-
J1aka 1o 3eMJin. OHAKO ITOCIEAYIoIe
yAAPBl 3aIIyCKAIOTCSA CTPEIOBUHBIM
JIUACPOM, YTO ICIACT UX OYCHDb ITOXO-
JKMMHU H4 Y[ apbl CIIPOBOLMPOBAHHON
MOJIHUM. [IpenMymecTBO U3ydeHU
MOCJIEJHEH COCTOUT B TOM, YTO MOKHO
YIIPABJISATH TOYHBIM BPEMECHEM M M€-
cTOM ee yaapa. M 6osee TOro, akcme-
PUMCHT MOXHO IIOBTOPATH IO MHOT'Y
pas: KaKJoe JIETO COTPYAHUKU ICLRT
BBI3BIBAIOT NCCATKU MOJIHHHN.
PCSYIII)T’&TI;I IICPBBIX JKC ONBITOB
CO CTUMYJIHUPOBAHHON MOJHHUEN
MOKA3aJIM, YTO MOYTH KaXKJBbIH pa3
OHa COINPOBOXK/AAETCA BCHBIIIKAMHU
PEHTIEHOBCKOTO U3JIy4CHUS, Ha-
CTOJBKO MHTCHCHUBHBIMHU, YTO HAIIN

BeHAXAMUH OPAHKANH.

U 3AKOHYMJIMCh B MOMCHT Ha4daaa 00-
PAaTHOTO yJapa UHTCHCHUBHBIM B3PbI-
BOM U3aydeHU. CIeyIONUNA 34 TUM
UMIIYJIbC TOKA OBbLI Obl OCJAECIITUTEIBHO
CHAIOIINM B OOBIYHOM BH/IMMOM CBE-
T€, HO B PEHTTCHOBCKOM JIUAIIa30HE OH
BBIIVIAZIE] OBl YEPHBIM.

Perucrpanusi peHTT€HOBCKUX JIy-
4EeH, UCITYCKAE€MBIX MOJIHUCH, CBU/JIC-
TEJIbCTBYET O HATMYUHU IPOOOsI HA yHEe-
ralolux 3J€KTPOHAX, IPHU KOTOPOM
3JIEKTPOHBI JOCTATOYHO YCKOPSAIOTCS
JUIS1 BOBHUKHOBEHUSA TOPMO3ZHOI'O U3-
Jrydenust. Ho OKa3anoch, 4TO HAIIH U3-
MEPEHUA HEJOCTATOYHO XOPOLIO CO-
IVIACYIOTCA C MOJEIBIO JIPYD, pazsuTon
I'ypesuuem, Munuxom u Pyccenem-
[onpe. dHeprus HAOIIOAABIIUXCA
H4AMU PEHTICHOBCKHUX JIydeHd Oblia
HAMHOTI'O HUKE, YEM IIPEACKA3BIBACT
MOJI€JIb JTABUHBI, 4 UHTCHCUBHOCTD
BCIBIIIEK — HAMHOTO BBIIIE OXKH/A-
€MOM. DTO 3HAYMT, YTO JJIEKTPUYEC-
CKHUE IO, CO3JaBAEMBbIC TUJEPAMU

MOJIHMHU, HAMHOT'O 60JIbLIE, YEM IPEJI-
MOJIArajoch panee. Kak HU CTpaHHO,
NPOBEJECHHBIE HAMU 3KCIIEPUMEHTDI
YKa3bIBAIOT HA TO, YTO MEXAHU3M, Pa-
60TAIOMUI B JIUACPAX MOJIHUH, JIyd-
e COOTBETCTBYET CTAPOH MOJEIHU
npo6ost HA yOETAIONUX IJEKTPOHAX,
IIpeIoKEHHOM I'ypesndem B 1961 T.
[Toka HE SICHO, KAK B MOJIHUH BO3HU-
KaIOT TaKUE GOJIbIINE SJIEKTPUYECKHUE
oJisA. Mbpl Ha/leEMCS BBIACHUTD 3TO
B XOJ€ JaJbHEUINMUX HAOIIOACHUH 32
PEHTIC€HOBCKUM U3Ty4EHUEM.

Pe3yibpTaThl U3yYECHUSA €CTECTBCH-
HBIX MOJHHMH HOATBEPIUIIH IIPOBE-
JeHHble paHnee B NMT U3MepeHUs.
bBply1a 3aperucTpUpPOBAHA OMUCCUSA
PEHTTEHOBCKUX JIYy4E€H HA CTALUU
CTyHEeH4YaToro nuaepa. Kpome toro,
UX BCIBIIIKYA HAOIIOAAIUCh UMEHHO
B T€ MOMEHTBI, KOT/ld JTUJAEP AEIal
odepeHON mar BHU3. TakuM 06pasom,
B IIPOILIECCE CTYIIEHYATOI'O POABH-
JKCHUA JIUJIEPA YIACTBYET NPOOOIH HA
yOEraommux JIEKTPOHAX, 3aJAI0M NI
HAIIPaBJICHUE PACIPOCTPAHEHU A MOJI-
HUU. [TOXOXKU MEXAHNU3M PA0OTAET U
Ha CTAJUU CTPEJOBUIHOTO NHUAEPA
MPU NOCAEAYIOMUX PA3PAJAX.

Kopode rosops, MCIIyCKaHUE PEHT-
IT€HOBCKHMX JIy4e€H €CTECTBECHHOMN
U CTUMYJUPOBAHHON MOJHHUAMU
MPOUCXOJUT OJUHAKOBO. CTAHOBUTCS
SICHO, 4YTO NIPpOOOH HAa yOEraommux
3JIEKTPOHAX — OOBIYHOC ABJICHHUE
B Hame# armocdepe. HecMoTpst Ha TO
YTO MOJIEKYJIBI BO3/1yXa IPENATCTBY-
I0T YCKOPEHHUIO OBICTPBIX 3TEKTPO-
HOB, MBI BH/IUM, YTO TAKOH MPOOOH
MNPOUCXOJUT JAXKE OKOJO MOBEPX-
HOCTH 3€MJIH, I/l BO3YX Hauboiee
niaoreH. (bonpmasg yacTb pEHTIEHOB-
CKHMX JIy4€el, KOTOPBIE Mbl HAOIIONAJIH,
UCXOJWUIA IPUMEPHO OT HMUKHUX CTa
METPOB KaHaId MOIHUU.) Takum o6pa-
30M, IPOOOI HA YOETAIOMUX TEKTPO-
HAaX CIIE Yalle MOXKET IPOUCXOANTD Ha
BBICOTE I'DO3OBBIX TYU.

B cepaLe rpo3sbl

YTO M3BECTHO O BO3ZHUKHOBECHUU
MOJIHMI BHYTPHU I'PO3OBBIX Ty4? 3a
MOCJAEIHUE TOABl YUEHBIEC IIPEATIO-
JKAJIA HECKOJbKO NEPCIEKTUBHBIX
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MOJIEJIEH, COIVIACHO KOTOPBIM JIMBHU
4aCTUL], CO3JdHHbIC KOCMUYECKUMU
JIy4aMH, BBI3BIBAIOT I'DO3OBLIE PA3Ps-
ZblL [TOCKOJIBKY 6O/IBbIINE JIABUHBI Obl-
CTPBIX YOEraiommx 3J1€KTPOHOB MO-
I'yT ObITb IPOU3BEACHBI BCEI'O OJHUM
SHEPIrUYHBIM CTAPTOBBIM 3JIEKTPO-
HOM, TO Pa3pPs, BbI3BAHHBIIN OOJIbIIUM
KOCMHUYECKHM JIUBHEM, B KOTOPOM
Y4YaCTBYIOT MUJIJIMOHBI 9HEPIUYHBIX
U BO3HMKIIUX OJHOBPEMEHHO 3aTpPa-
BOYHBIX YACTHII, JOJIKEH ObITh OYEHD
MOIIHBIM. TaKOI 60ABIMONU paA3PAL
MOJKET IIPUBECTU K MECTHOMY YCUJIE-
HUIO 3JICKTPUYECCKOIO I10JIS HA IIEPE-
HeM (PPOHTE JIABUHBI H3-34 CKOILJICHUSA
B HEM 3JICKTPUYECKOTO 3apanaa. Ha
KOPOTKOE BpEMs IOJIE MOXKET MOBbI-
CHUTBCA 1O YPOBHS, IIPH KOTOPOM IIPO-
UCXOAUT OOBIYHBIN 3JICKTPUUICCKUI
IPOOOIL.

Brnegarngomum CBUAETEIbCTBOM
B IIOJJEPKKY I'HIIOTE3BI O IPOOOE HA
yOEraommux 3JEKTPOHAX B I'DO30OBBIX
Tydax CTaJIHU 3KCIEPUMEHTHI, IIPO-
BeJeHHbIe B /CLRT NPOLIBIM JIETOM.
Bo Bpemsa nocneaHero B C€30HE 3a-
IIYCKa PAKETDI MBI 3aPETUCTPUPOBAIHN
OIrPOMHYIO BCIIBIIIKY I'aMMa-HU3JIy4de-
HUsA (4 HE PEHTIEHOBCKMX JIy4Y€i) BbI-
COKOM 3HEPIHH TPEMH JCTECKTOPAMH,
HAXOJUBIIMMUCA B 650 M OT KaHaIa
MOJIHMU. DHEPI'UA OTAECIbHBIX (POTO-
HOB IaMMa-j1y4eri npesbimaia 10 MaB,
4TO NPUOIU3UTENBHO B 40 pa3 60/1b-
1€, YeM SHEPIUsl PEHTICHOBCKUX JIy-
4er OT IUJEPOB MOJTHHUU.

Hcxond u3 pe3ysibTaToB U3MEPEHUH
TOK4 B KadHAJIE MOJIHUH, dJIEKTPpHUYE-
CKHUX IIOJIEH ¥ CBOMCTB I'dMMa-JIy4eH,
MBI 3aK/JIOYUJIHU, YTO UCTOYHUK HU3-
JIy4E€HUs, BEPOATHO, HAXOAUJICSA HaA
MHOI'O KMJIOMETPOB BBIIIE, B IPO30-
BOU Ty4de. HUKTO HE OXXUAJ YBUJECTH
raMMa-J1y4u C TaKOH BBICOTEBL, HIOTOMY
4TO aTMOC(Epa NOIVIOMAET UX, HO,
OYEBUIHO, UHTCHCUBHOCTb B UCTOY-
HHUKE OblJIa HACTOJIBKO BEJIUKA, YTO HE-
KOTOpBIE (POTOHBI CMOTJIN JOOPATHCS
J10 IOBEPXHOCTHU 3€MJIM. BO3MOXKHO,
B I'DO30OBOH Tyd4e€ B CBA3M C MHULIMU-
POBAHUEM CTUMYJIHPOBAHHON MOJI-
HUH IIPOM3O0IIEJ MOIHBINA IPOOOY HA
yoeraomux ajeKkTponax. Kak okasa-

ICKYyCCTBEHHAOSI MOAHMSI,
CTUIMYAUPOBAHHOS
HEeBOAbLLOWV PAKETON,
30MNYyLEHHOW C AEPEBSIHHOM
BbILLKM BO BPEMSI FPO3bl

(cm. poTo BBEPXY). PakeTa
TIHET 30 COOOM MPOBOA,

MO KOTOPOMY OT 3EMAM
MPOXOAMUT TOK, CO3AQIOLLLIA
AOPOXKKY AN YAQPA
MOAHUW. PO3MELLEHHbIE
BOAM3U NPUBOPLI N3MEPSIOT
BHEPIUO N MHTEHCUBHOCTb
MCMyCKAeMbIX
PEHTTEHOBCKUX Ay4EN.

JIOCh, AHAJIOTMYHBIC ABJICHUA MOXKHO
U3y4aTb HA YPOBHE 3E€MJIU, YTO rOpa3-
JIO IIPOIIIE, YEM IOJHUMATD JATYUKHU
Ha CAMOJICTAX MJIM BO3AYIIHBIX APAX.
Kpome Toro, HeIaBHO IIOCTYIIMJIO CO-
OO6IIEHHUE, YTO COJHEYHBIA CIIEKTPO-
rpad 1Jg aHaaAu3a U3J1y4EHUS BBICO-
KHX 9Heprun uM. Porisena Pamarn
(RHESSI), HaxoAsAUCSA HA opoUTe
BbICOTOM 600 KM, OGHAPYIKUIT TO/[O6-
HBIC BCIIBIIIKYA I'AMMa-JIy4e, CBA3AH-
HBIE C TPO3AMHM.

ITosy4uB JONOMHUTENBHOE (PUHAH-
CHUpOBaHMe OT HalimoHaJIbHOro HAy4-
HOro (hOH/IA, MBI PEIINJIN YBEJIUYUTD
KOJIMYECTBO JETEKTOPOB U OXBATHUTDH
UMHU YYACTOK IJIOIAAbI0 1 kMm% D1o
IIO3BOJUT 60JIEE NETANbHO U3YYUTD
K4K €CTECTBECHHBIE, TAK U CTUMYJIN-
POBAHHBIC MOJIHUHU, 4 TAKKE ITIOBBICHUT
BEPOATHOCTb OOHAPYKEHU A BCIIBIIICK
raMMa-ay4deil. PEHTTEHOBCKOE U I'aM-
Ma-U3Jy4ECHU MOTYT CIIYKUTh JATUNU-
KaMH, IIOMOTAI0OIMMH OOHAPYKUBATD
3JIEKTPUYECKHUE MO B O6JIACTAX, HE-
JOCTYNHBIX JJI IIPOBEACHUSA HENO-
CPEACTBEHHBIX U3MEPEHUM.

PEHTIreHOBCKHUM aHAJIM3 HadaJa UC-

IIOJIb30BATbCA [ U3YUYECHUA MOJI-
HUM COBCEM HEJABHO, U MTO3TOMY
B Ka’K/IOM 3KCIICPUMEHTE MBI Y3HACM
YTO-TO HOBOE. ByieM HaIeAThCA, YTO
PEHTTEHOBCKOE U3JIYYCHUE ITOMOXKET
HAM Pa3raJlaThb 3arajiky, HaJl KOTOPOI
benpxxkaMuH PpaHKINH OUJICS 1BA
C MOJIOBUHOM CTOJIETUS HA3a/, } }
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MINDY JONES

MEJIHLUHA

Az Opdkmyc, ToH AQPBUAA, [1aTprK BABoAM

kak ocmaHoBumb

RIAMHJHH?

XAOMUANU
MHOULMPYIOT
PA3HbIE

OPTraHbI N TKOHN
4eAOBEYECKOTO
OPraHmM3amMa,
NPEeXAEe BCEro —
rAQ3Q, Aerkue

1 MOYEMOAOBYIO
CUCTEMY.

JIAMU WU, BHYTPUKJICTOYHBIC
TIAPA3UTHI, BBISBIBAIOT CCPHC3-
Hble O(MTANBMOJIOTUYECKUE
HATOJOTUH, THEBMOHHUIO, OECILIONHE
1 Ja’KE€ BJIUAIOT HA BOGHHMKHOBCHHC
CEP/IEYHO-COCYTUCTBIX 3A00JIEBAHUI.
HcceoBaTenn HaZeloTCs, 4YTO BCKOPE
OHHU CMOTI'YT CAEPKUBATD PACIIPOCTPA-
HEHHE 3TUX MUKPOOPIAHU3MOB.
Bosbyaurensamu 601€3HU CIYXKAT
KPOLIEYHBIE MUKPOOPTIaHU3MBbI
poaa Chlamydia. IIpu 3TOM IITaAMM
C. trachomatis BbI3bIBAE€T KOH'BIOHKTH-
BUT U TPAXOMY (4 TAKKE UH(MEKIUU,
Nepeaaroumueca IMOJOBBIM IIyTEM),
mraMMm C. prneumonidae — (PAPUHIUT,
OPOHXUT U IMTHEBMOHHIO. YCTAHOB-
JIEHA AK€ CBA3b MEXKIy MH(MEKIUEH
C. pneumoniae 1 pa3BUTUEM ATEPO-
CKJIEPO3a (CY’KEHUEM KPOBEHOCHBIX
COCYJIOB, IPUBOJAIIMM K UH(MAPKTAM
U UHCYJIbTAM) (CM. maba. na cmp. 57).
1151 60pBOBI C XJIAMUAUAMUA MOXKHO
HUCIIONb30BATb AHTUOUOTHUKHU. K cO-
JKAJICHUIO, XJIAMU/IUO3bI (HAIIpUMED,
YPOr€HUTAJIbHbIE UH(PEKLINN) Y4ACTO
IIPOTEKAIOT OECCUMIITOMHO, U JIEYCHHE
HAYMHAIOT CJIUIIKOM ITO3JHO. B pas-
BUBAIOIIUXCS JKE€ CTPAHAX, HACCTICHUE
KOTOPBIX CTPAAACT OT TPAXOMBI, YaCTO
HCOOCTACT CAMBIX OOBIYHBIX CpCacCTB
JIUYHOW TUTUEHBI U MEJHUKAMCHTOB.
B pesynprare maorue n3 600 MIIH. de-
JIOBEK, UH(PHUITUPOBAHHBIX OIHUM HJIN
HECKOJIBKUMU mTamMmamu Chlamydia,
HE MTOYyYaIOT MEAUITUHCKOU ITOMOIIH JIO

TEX IIOP, HOKA IPOLIECC HE 3AUAET CIIMII-
KOM JJaJIEKO U HE CTAHET HEOOPATHUMBIM.

Bpsapg nu Bpaun Korga-nu6o cMoryT
BBISIBUTH BCEX HOCUTEJIEH XJITAMUIUH,
nepesaommuXCcsa HOJOBBIM IIyTEM,
4 yPOBEHb I'UT'HCHBI B CTPAHAX TPE-
TBHEr'O MHPA IIOBBICUTCH HACTOJIBKO,
4TO TAM YAaCTCSA OCTAHOBHUTD pacC-
IIPOCTPAHEHHUE TPAXOMBEL IloaTOMy
OCTAETCSA HALEATBCA TOJIBKO HA CO3/1a-
HUe 3PPEKTUBHOI BAKIIUHBI IPOTUB
XJIAMUJIAO30B. YTOOBI HATITH ATCHTHI,
CIIOCOOHBIE YOUTh MH(PEKITHIO B 32PO-
JIBIIIE, HEOOXO/IUMO B JIETASIX Pa30-
OpaTbCs B TOM, KaK XJIAMUJ WU BbI3bI-
BAIOT MH(PEKIUIO U (PYHKIITUOHUPYIOT
Ha MOJIEKYJISAPHOM ypoBHE. OJHAKO
B PA3HBIX CUTYALUAX XJTAMUJUUA UC-
IIOJIB3YIOT PA3HBIE CTPATETUHU, IIO3BO-
JIAIONIME UM YCKOJIB3HYTb OT HMMYH-
HOM CUCTEMBI OPT'aHNU3M4, 4 PA6OTATD
C HUMU 72 Vifro KParuHE TPYIHO.

BeccumnTtomMmHas 60A€3Hb

Co3aHuE BAKITUHBI TIPOTUB XJTAMH/TH-
O30B — UPE3BBIYANHO CIOXKHAS 3271244,
Jles1o B TOM, 4TO 3TOT IIATOI'EH JICU-
CTBYET HA OPraHU3M HE T4K, KaK JPy-
I'UE€ MUKPOOPT'AaHU3MBIL. BaKTEepHH, BbI-
3BIBAIOIIHC, HAITPUMED, CTOIOHSIK WIIH
XOJIEPY, HACBIIAIOT TKAHU TOKCUHAMH,
KOTOPBIC TIOBPEK/AAIOT UIH MTOTHO-
CTBIO Pa3pyHIaAOT OE€33AMUTHBIC KJIET-
KU. B oTnnyue oT HUX XJIaMHU U HE
OKA3bIBAIOT HA TKAHH IIPSIMOI'O Pa3py-
ITAIOMICTO BO3ACHCTBUA. [IPOHUKHYB P
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MEJIHLUHA

B OPraHU3M, OHH BbI3bIBAIOT OYPHBINI
UMMYHHBIH OTBET — BOCIIAJIUTEIb-
HYIO PEAKIIUIO, KOTOPAsl IPOJOJIKA-
€TCs /IO TEX IOP, TOKA OCTACTCS XOTS
OB O1MH MUKPOO. [T0 MpOHUH CybOBI,
TAKOM CIOCO6 3aIUTHI OT UH(PEKIIUU
B KOHIIE€ KOHIIOB ITPUBO/IMT K IOBPEK-
IeHUIO TKaHeH. OObIYHO BAKITHHAIIHST
06€CIEYNBAECT HEBOCIIPUUMYUBOCTD
K 3apa’KEHUIO, HALICINBASI UMMYHHYIO
CHUCTEMY Ha CTPOI'O OIPEJETCHHOIO
4AT€HT4, HO BOCHAJIHTEIbHBIH KOMIIO-
HEHT UMMYHHOI'O OTBETA JIEUCTBYET HE
4JIPECHO U B/IAHHOM CJIy4a€ IPUHOCUT
OOJIbIIE BPEAA, YEM TIOJIb3BL.
Bocnanenye HaYMHAETCS C TOro, YTO
0COOBIE KIETKU UMMYHHOH CUCTEMBI
CEKPETUPYIOT ITUTOKHUHBI — HEOOJIBIITHE
CHUTHAJIBHBIE HEJIKOBBIE MOJIEKYIIBI, KO-
TOPBIE IPUBJIEKAIOT K OYary MH(MEKIINU
JIPYT'H€ KJIETKU C 3aAMMUTHBIMU (PYHK-
UsAMH. BMecTe ¢ HUTOKMHAMH OHU
MBITAIOTCA U30JUPOBATH OYal' U OCTA-
HOBHUTb PACIPOCTPAHECHUE MATOI'CHA.
[TapanienbHO IUTOKUHBI 3AIIYCKAIOT
NPOIIECC 3AKUBJICHUA TKAHECH, YTO
MNPUBOAUT K OOPA30BAHUIO PYOIIOB.
Bocnanenune TKaHE MOYENIONIOBOM
CUCTEMBI JJOJII'O OCTAETCS HE3aMe-
4eHHBIM. M3 3,5 MJIH. aMEPHUKAHIICB,
UHPUITUPOBAHHBIX XJIAMH/IHUAMU, KO-
TOPBIC NEPEAIOTCS TOJOBBIM IIyTEM,
y 85-90% BOOO6IIE HE OTMEYAETC HU-
KAKHUX CUMIITOMOB. My>KUHMHBI NTHOI/1A
UCHBITBIBAIOT IUCKOMQPOPT IIPU MOYE-
UCIYCKAHUH, 4 JKEHIITUHBI BOOOIIE MO-

I'yT HUYETO HE OIIYIATh 0 TEX IOP,
MOK4 MH(EKLHA HE PACIPOCTPAHUTCS
Ha (PAIONUEBBI TPYOBL. M TOJIBKO KOT-
J1a IPUXOAUT BPEMS IIOJYMATDb O TOM,
4TOOBI 3d4BECTH PEOCHKA, KCHIIUHA
HNOHMUMAET, YTO C HEH IIPOU3OLIIO
HecuacTbe. ITocTogsnnoe BocajeHue
dannonueBux TPy6 U 06pa3oBa-
HUE B HUX PyOIIOB MOI'YT IIPUBOAUTD
K XPOHHMYECKUM 6OJIAM B 00JIACTH
MaJIOro T434 U YBEJIUYUBATD PUCK BHE-
MaTOYHOU 6€PEMEHHOCTHU — OCHOBHO
NPUYHMHBI CMEPTHU KeHIUH B CIIA
B IIEPBBIA TPUMECTP OCPEMEHHOCTU.

Bocnanenue BeK NpU XJAAMHUIUO3E
6osee 3aMETHO. B pa3zBUBAIOMMXCA
CTPaHaX CKAPKUM KJIMMATOM OT 3TOH
UHMEKIUU CTpajaioT 150 MIH. 4eso-
BEK. B oTCyTCTBHE I€eYEHHA U IPU HU3-
KOM YPOBHE 'MI'HEHBI MyXU U KOMAPbI
MI'HOBEHHO Pa3HOCAT UH(MEKILIHUIO I10
BCEH nonynauuu. Hejeyenas rpaxoma
MOCTENEHHO NPUBOAUT K Jedopma-
LU KPas BEK, UX 3aBOPOTY UJIH BBIBO-
POTY, HEIIPABUJIBHOMY POCTY PECHHUI],
TPAaBMHUPYIOMUX I'JIa3HOE A6JI0KO,
K BOCHAJICHUIO U IOMYTHEHUIO POI'O-
BHIIbL, 4 B KOHILIEC KOHLIOB — K IIOTEpPE
3pEHU.

VuuThiBast, YTO HAMOOIBIUN yIIIEpO
OPraHU3MY IPH XJIAMHUJUO3AX [PHU-
HOCHUT BOCHAJIUTEAbHBIN NIPOLECC,
MIPU CO34AHUH BAKLIUHBI HEOOXOJUMO
HaMTHU TAKOH CIIOCO6 KOHTPOJIS ITIOBE-
JIEHUA OAKTEPHHU, IPH KOTOPOM BOCIIA-
JIMTENbHAA PEAKLUSA UCIIONb30BANIACh

OB30OP: CAULLKOM MAAO, CAULLKOM NO3AHO

} 3 XAOMUAMNN BbI3bIBAKOT MOPCHKEHME PA3AUYHBIX CUCTEM OPIAHU3MA. TAK, OAVH 113
BMAOB CTOA BUHOBHUKOM CAEMOTbI & MAH. YEAOBEK MO BCEMY 3€MHOMY LLIAPY, APY-
ron eXXeropHo Bbi3biBaET 6ecrnAoame y 10 TbiC. keHLwmH B CLLA, TpeTtuin oTBETCTBEH
30 AECATYIO YOCTb CAYYOEB MHEBMOHMM B MPOMBbILUAEHHO PA3BUTBIX CTPAHOX.

3} BOABLUMHCTBO AtOAEV (HOCUTEAEN XAOMUANI) 3AMEYAOT CUMMNTOMbI 3000AE-
BAHWM CAULLKOM MNO3AHO M HOYMHOIOT A€YEHUE AHTUONOTUKAMM TOTAQ, KOTAC
OHO Y>Ke HE MPUHOCUT PE3YALTATOB. bopbbe C pacnpPOCTPAHEHUEM NHDEKLMMN
MeLIAET N HECOBAIOAEHNE DAEMEHTAPHbIX MPABUA TUTMEHBI.

11 CAEPXKMBAHUIO MHOEKLNM MOXKET MOMOYb MOBbLILLEHNE KYABTYPHOMO YPOBHS
HaceAeHus (MonyAsIpM3aLLmMs 6e30NAaCHOro Cekca, NPOCBELLEHNE XXUTEAEN
PO3BUBAIOLLMXCS CTPOH B BOMPOCAX AUYHOM TMIMEHBI). HO pAAMKAABHOE pe-
LeHne NPoBAEMbI HEBO3MOXXHO 6e3 CO3AAHNS 9OHEKTUBHOM BAKLMHBI NPOTUB

XAQAMUNAMO3A.

Obl OPraHMU3MOM TOJIBKO KaK CIIOCOO
NPUBJICYCHUSA JPYTUX SJICMCHTOB UM~
MYHHOM CUCTEMBI.

Hccnegosarenu COCpeOTAYUBAIOT
BCE YCUJIUSA HA IIOUCKE (PAKTOPOB, KO-
TOpPBIE TUOO UHULIUUPYIOT CEKPELIUIO
LIUTOKHWHOB, JINOO ITOJAABISIOT BOCIIA-
JIMTEJIbHYIO PEAKIINIO, KAK TOJbKO HMH-
deKmA NPEKPATUIACD. 34 HOCAECHUE
HECKOJIbKO JIET YUYEHbIE OOHAPYXKU-
JIX HEOOIbIINUE MOJICKYJIBI, KOTOPBIC
B HOPME CTUMYIUPYIOT UIN ITOIABIIS-
10T 3TU IIPOLIECCHI B OpranusMe. Tenepob
HY’KHO HAaMTH BEHIECTBA, CIIOCOOHbIEC
PEryamupoBaTh aKTUBHOCTD YIIOMAHY-
TBIX MOJIEKYJI. OTH BEHIECTBA MOXXHO
OBUIO 6Bl BBOAUTD B OPIraHU3M C LIEJIBIO
HUCKYCCTBEHHOTI'O IIPEPBIBAHUA BOCIIA-
JIMTEJIbHOT'O IIPOLIECCA IIOCJIE TOT'O, KAK
MIPOBECHO JICYCHUE AHTUOMOTHUKAMHU.

Tynuk
Cozpanue 3PHEKTUBHON BAKIIUHBI
NOPOTUB XJIAMHUJHUO30B 3ATPYAHACT-
Cs1 HE TOJIBKO TEM, YTO BAKIIMHAIIWS
UHIYIUPYET HENIPEXOAINIYIO BOC-
HAJUTEABHYIO PEAKIIHUIO, HO U TEM,
4YTO NPUOOPETEHHBIY UMMYHUTET
JIEUCTBYET TOJBKO B TEYECHHUE IIECTU
mecsies. Takum o6pa3oMm, 60JIE3HB,
K432JIOCh Obl, OCTABUBIIASA YE€JIOBEKA
HaBCCI/ZId, MOXCT BCIIBIXHYTH CHOBA
YCpPEe3 HCCKOJIBKO MCCAIICB UJIN CITY-
CcTa rojpl. Ecnm yx cama npupoja He
CO3/1aJ1a IPOTHUB XJIAMUJUO30B MEXA-
HM3Ma JIOJATOBPEMEHHON 3aIUTHI, TO
BAKIIWHA, JIUIIb KOMMUPYIOOIAA 3TOT
MEXAHU3M, B 9TOM HE IIPEYCIIEET.
OpraHusMm NOMHHUT O BCTPEYE C UH-
(PEKIIMOHHBIM AT€HTOM 6J1aro/apst
TOMY, YTO ITOCJIC BBISTOPOBJICHUA B HCM
OCTAIOTCS TAK Ha3bIBA€MbIE B-TUM)O-
OUTBL NaMATU. OHU NATPYJIUPYIOT
10 BCEM TKAHSIM, TOTOBBIE K CUHTE3Y
AHTUTEJ, KOTOPBIE TYT K€ CBSXKYT-
Csl C AHTUI'E€HAMU 6OJIE3HETBOPHOI'O
4AT€HTA, €CJIM OH IIOBTOPHO MIONAJIET
B OPraHU3M. DTO MOCHYKUT CUTHA-
JIOM K YHUYTOXKCHHIO ITATOT€HA EIIE 710
TOT'O, KAK OH IPOHUKHET B 3/[OPOBBIE
KJICTKH. I/IMMYHHQH CHUCTEMA OTIIMYHO
CIIPABJISIETCS CO MHOTUMHU ITATOT€HAMHU,
4ei JKU3HECHHBIN IIUKJI IPOTEKAET BHE
KJIETKU-XO3IMHA. AHTHUTEA MOT'YT aTa-
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SOURCE: www.med.sc.edu:85/mayer/chlamyd.htm

KINAMHUJIHH NEPEJJANTCH HE TONbKO NONOBBIM NYTEM

Bua 3a6oneBaHME PacnpocTpa- Cnocob nepeaayn YNCAO MHOULIMPOBAHHBIX
HEHHOCTb
C. pneumoniae [THEBMOHMSI; BO3MOXKHO, NoBcemecTHO BabIxaHue 6akTepunn B pa3BUTbIX CTPOHAX
ATEPOCKAEPO3 BMECTE C YACTUYKAMM otBeyaet 3a 10% cayvaes

CAOHbI GOABHOTO, MHEBMOHWM, B TOM YNCAE —
MOMNABLUMMW B BO3AYX MPU 30 300 TbIC. HOBbBIX CAy4YQEB
KALLAE Broa B CLLUA

C. psittaci McUTTaKOo3, ATUNUYHAS [oBcemecTHO BabIXaHWE MblAK C Nepbes 3apaxeHne YeAoBeKA

NHOEKLIMOHHAS MHEBMOHMSI,
MNHOTAQ COMPOBOXAQIOLLASICS
PA3BUTUEM BOCTIAANTEABHbIX
MPOLIECCOB B MeYeHn,
CEepALE Y TOAOBHOM MO3re

VAN SKCKPEeMEHTOB
3APAXKEHHbIX MTULL, NMPK
MOBEPXHOCTHbLIX PAHEHUSX
TAKMMKU NTNUAMN

MPOUICXOANT PEAKO,

HO AETAABHOCTb O4YEeHb
BbicOKa. B CLLA exxeropHo
otMeyaetcs ot 50 oo 100
HOBbIX CAY4OEB 3APAKEHNSI

C. frachomatis
(Pa3HblE LWTAMMBI

TpaxoMma - 3a60AeBAHNE
FAQ3, HOYUHAOLWEeeCs KaK

lOro-BocTtouHas
Asung, tOxHas

MpsSIMON KOHTAKT
C BbIASAEHUSIMUN THOS1 U1 CAU3N

YNCAO BOABHBIX TDAXOMOM
BO BCEM MUPE COCTABASIET

SIBASIHOTCSI KOHBIOHKTUBWT. Mpm1BOANT AmepuKa, BOABHOTO; COBMECTHOE 6oAee 500 MAH. YeAOBEK,
BO3OYAUTEASIMN K AedopmMaLmm KpAs BEK, CpeaHuin BOCTOK, | MCMOAB30BAHME MPEAMETOB | O YUCAO OCAENLUUX — OT 7
PA3HbIX 1X 30BOPOTY UAW BbIBOPOTY, peako - CLUA TUrMEeHbI; KOHTAKT AO 9 MAH.
3060AEBAHNIN) BOCMAAEHMIO Y MOMYTHEHMIO C KPbIAQTBIMU HOCEKOMbBIMU —
POroBULLbl, CAENOTE nepeHoCYNKamn
BO30OYAUTEAS
C. tfrachomatis boaesHun, nepeaatomecs [loBcemMecTHO CeKCyaAbHbIN E>xeropHO 3a060AEBAET

NMOAOBbBIM MyTEM;
KOHBIOHKTUBUTbLI M MHEBMOHWNS
Y HOBOPOXAEHHbIX

KOHTOKT; 3apaKEHNe
HOBOPOXAEHHbIX
NPOUCXOAMUT BO BPEMS
NPOABMXEHMS Yepes

o1 50 A0 90 MAH. YEAOBEK.
Tonbko B CLUA yncao
MHOULIMPOBAHHbIX 301 TOA —
3,5 MAH., NpU 9TOM A0

pPOAOBbIE MYyTU

10 ThIC. XEHLLMH CTPAAQIOT
6ecnaopmem

C. frachomatis
3060AEBAHME,

nytem

KOBATb MUKPOOPI'dAHU3M €IIIE 1 /10 TOT'O,
KaK OH IPOHUKHET B KJIETKY, UJIU B TOT
MOMEHT, KOIJId €r0 KOIIMS BBIMJCT M3
KJIETKH, TJIe OHa 0OpPA30BaJIACh, U OT-
IIPABUTCS HA TIOUCKU HOBOT'O XO35HHA.
Ho ¢ XmaMuusamMu, KOTOPBIE KUBYT
U Pa3MHOXKAIOTCSI BHYTPHU KJIETKH,
Ky/1a HE MOT'YT IIPOHUKHYTb AHTHUTENA,
B-muM@OIUTHI HE CITPABIISIOTCS.
YTOOBI HE /IATh XJIAMH/IUU CIIOKOHMHO
JIPEMATH BHYTPH KJICTKHU-XO3MHA, 4 34-
TEM, IPOCHYBIINCH, HAYATh PA3MHO-
JKaThCSI, HY’KHA BAKIIMHA, CIIOCOOHAsI HE
TOJIBKO BBI3BIBATh OOPA30BAHUE AHTU-
TEN (I'yMOPAJIbHBIA OTBET), HO U MHAY-
IIUPOBATH MOIIHBIN KJICTOYHBIN OTBET.
TaKo! KOMIIOHEHT UMMYHHO! CUCTEMBI,
YUACTBYIONINUHI B YHUYTOKECHUU BHUPY-
COB (OHHU TOKE JKMBYT U PA3MHOKAIOTCS
BHYTPHU KJIETKH-XO35IMHA), BKJIIOYAET
T-KJIETKH — KUJIJIEPBI M XEJITIEPHI, 4 TAK-
JK€ KJIIETKU-<«MYCOPITUKH» — MAKpOdaru.
K coxanenuio, 1axe 3TO TPUO HE CIIO-
COGHO MOJHOCTBIO YCTPAHUTD XJIAMH-
aun. O4eHb 4acTO UHPUITUPOBAHHBIE
WMH KJICTKH BBDKUBAIOT U IMTPOJIOJIKAIOT
CJIYKUTh UCTOYHUKOM MH(PEKITHIH.

MNMoxoBas AuMdorpaHyAema —

nepeaatoLlLeecs noAOBbIM

Asng, Abpuka,
OxxHas
AmMepuKa,
LleHTpaAbHas
Amepuka,
peako - CLUA

Co31aHMEe BAKITUHBI, CTIOCOOHOM
NPEB30OUTH OPraHU3M B MHYKIHUU
KJIETOYHOI'O OTBETA, — TPY/IHAS 32/1a44d.
BOMBIIMHCTBO CyMECTBYIONUX BAKITUH
HAIIPABJIEHO HA 3AITYCK CUHTE3A CIICI[U-
(pUUECKUX AHTUTEL, A HAJIC)KHAST AKTU-
BaIMs KJIETOYHOTO OTBETA, PACIPO-
CTPAHSIOIETOCS HA MHUPOKUH CIIEKTP
MATOTEHHBIX MUKPOOPTAHU3MOB, /10
CHX MOP OCTAETCA JIJIs1 YYEHBIX HEJIO-
CTHKMMOU MEUTOU. Y XJIAMHUUN €CTh
CBOM CIIOCOOBI 3AIIUTHI OT YIIOMSAHYTO-
'O KOMIIOHCHTA I/IMMYHHOﬁ CHUCTECMBI.

HeBMANMbBIN HOAETYUK

XJ1aMuAMH, KAK 1 HEKOTOPBIE IPYTHE T1a-
TOI'€HbI, OKKYIIHUPYIOT 3IIUTEINAIbHBIE
KJIETKM: B JAHHOM CJIy4ae CIM3UCTYIO
OPT'aHOB MOYEIOJIOBOM CUCTEMBI, BEK
U nerkux. OHU IPOHUKAIOT TyJd B CO-
CTABE BAKYOJIEI, OTIIOYKOBBIBAIOIIUXCS
OT KJIETOYHOM MeMOPaHbL OOBIYHO 3/10-
POBBIE KJIETKH IBITAIOTCA YHUYTOXKUTD
IIATOI'€HbL, OOECIICYUB CIUAHUE TIOAB-
IIUX B KJIETKY BAKYOJICH C IM30COMAMHU,
KJIETOYHBIMH OPraHEesIaMH, KOTOPbIE
copeprKat PEPMEHTDI, PACHIEILIAIONINE

CeKCYAAbHBIN KOHTAKT

ObLee YNCAO BOAbHbIX
HenssecTHO. B CLLUA - o1 300
A0 500 cAyvOeB exeropHo

o6enku, munuael 1 JIHK uyxkaka. /lanee
KJIETKH Pa3MEIIAI0OT IIPOAYKTHI Pac-
LICIUIEHUA HA TAK HA3bIBAEMOM IJIAB-
HOM KOMIUIEKCE I'HCTOCOBMECTUMOCTH
(MHC, ot anr. magjor bistocompatibility
complex), rpynie 0eaKOB, pacIloJo-
JKEHHBIX HA KJIETOYHOH IOBEPXHOCTH.
T-KI€TKH, IOCTOSHHO LIUPKYIUPYIO-
M€ O BCEMY TEJIy, 3AMECUYAIOT KOM-
rieKC MHC 1 TOKe CBA3BIBAIOTCS C HUM.
[Tony4uB eme OUH CUI'HAT OT aHTH-
IEH-NIPEJCTABNAAIOMEN KIETKH, OHHU
IPUXOAAT K OKOHYATEIbHOMY BBIBOZLY,
4TO KJIETKA MH(ULMPOBAHA, U OPI'dHU-
30BBIBAIOT HA HEE ATAKY.

Ho xmaMuuam B COCTaBE BAKYOJICHT
yAAeTCsA U36€XKATD ICUCTBUS IN30COM,
u 6aKkrepuu, 6yaydu (PU3UIECKU OT-
JIEJIEHBI OT OCTAJIbHOI YaCTH KJIETKH,
OeCpenATCTBEHHO PA3MHOXKAIOTCH.
T-KJIETKHU HE MOT'YT y3HATb 06 UX IIPU-
CYTCTBHH, IOTOMY YTO Ha KJIE€TOYHOM
IIOBEPXHOCTH HE BBICTABJICHO HUKAKUX
OIIO3HABATE/IbHBIX 3HAKOB. BO3MOXKHO,
JIETAJIbHO PA306PABIIUCH B TOM, KaK
HMEHHO pacTyIue 6aKkTepuu usbera-
IOT BCTPEYHU C IN30COMAMHU, yJACTCS P

B mupe nayku
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NATOTEH-HEBHIHMKA

BAKTEPUS NPOHUKAET B KAETKY...
Cnoponop06HbIe GOPMbI XAOMUANI
(aAeMeHTapHbIE TEABLIA) MPUKPENASIOTCS
K CAM3NCTON MOYEMOAOBOIO TPAKTA, 06PA3ysl
B KAETOYHOW CTEHKE HEBOABLLOE YIAYOAEHNE

(BHM3Y). 3aTEM OHU OBBOAQKMBAIOTCS HOPYXKHOM

MEMBPAHOM KAETKU U, OTLLHYPOBbBIBASICH

OT Hee, OBPA3YIOT BHYTPUKAETOYHYIO
BAKYOAb, B COCTABE KOTOPOW SAEMEHTAPHbIE
TeAbLIO HOYNHAOT AN PEPEHLNMPOBATLCS
C 06pPA30BAHNEM HENHDEKLIMOHHBIX
PETUKYASIDHBIX TeAeL,. Bce HeobxoaMMble
NUTATEAbHbIE BELLECTBA BaKTepumn
NOAYYQIOT 13
LIUTONAQ3MBI.

cekpeLnn 6eAKoB

2 ... HEUTPAAUSYET EE 3ALLUUTHYIO CUCTEMY

YT106bl U36EXKATb CAUSIHUS C AU3OCOMAMU, XACMUANMU
MNCMOAB3YIOT YCTPOMCTBO, HOMOMUHAIOLLEE UTAY, AASI UHBEKLIN
B LIUTOMACI3MY CBOWNX 6EAKOB. OHWN MOKPbIBAIOT BAKYOAb M 3ALLMLLAIOT

ee OT AEVCTBUSI AMBOCOMBI,

>|<epTBbI XAOMUANO3OB, NEPEACHOLLMXCS MOAOBBIM MYyTEM,

OCTAIOTCS B HEBEAEHMM OTHOCUTEABHO BTOPXKEHMUS B X OPFAHN3M
MATOreHA AO TEX MOP, MOKA MPONIBEAEHHBIE M PA3PYLLIEHUS HE
CTOHOBATCS HeOBpATUMbIMU. OAHO 13 MOCAEACTBUN MHOEKLMN

Y KEHLMH — pyOLLEBAHME TKAHEN GAAAOMUEBLIX TPYD, B pE3yAbTATE
KOTOPOro ONAOAOTBOPEHHAS SINLLEKAETKO HE MOXET MOMACTb B MATKY )

BO3HUKAET BOCNAAUTEAbBHAY
PEAKUMSA

- Moa aenctenem crneundmnyeckmnx
GEepPMEHTOB, BLIPABATHIBAEMbIX
OPraHN3MOM, PACLUMPSIIOTCS
KPOBEHOCHbIE COCYAbI M MOBBILLAETCS
NPOHMLLIAEMOCTb MX CTEHOK, HTO
obBAeryaeT AOCTYN KAETOK UMMYHHOM
CUCTEMbI U APYTUX OTeHTOB K MECTY
BOCMNAAeHMs!. B xoae atoro npouecca
NOBPEXACQIOTCSI HEKOTOPbIE 3A0P0BbIE
TKAHWN.

Annapat

HAaNUTHU HOBBIE CIIOCOOBI CAECPKUBA-
HUA NN UCKOPCHCHUSA I/IH(I)CI(I_II/II/I.
TIOMOXET B 9TOM U CEKBECHUPOBAHUE
renoma Chlamydia.

Hepasuo Py Yunr lua (Ru-ching
Hsia) 1 o1MH U3 aBTOPOB 3TOM CTATbU
(IL.LbaBO/IM) NPOBEIN CPABHUTEILHBIN
AHAIM3 I'eHOMOB Chlamydian Salmonella

Dpypbimurium — GAKTEPUH, BBI3BIBAIO-
e NUIEeBoe OTpasieHue. CXOICTBO
MCXKJY HCKOTOPBIMH UX I'CHAMM HaA-
BCJIO HA MBICJIb, YTO Y XJIAMHU/IUH, KAK
Uy CaJIbMOHEJUIBI, ECTh BCE HEOOXO/IU-
MO€ U1l O6PA30BAHUS YHUBEPCATbHOM
CTPYKTYPBI, HAIOMUHAIOMICIH UTTTY, KO-
TOPAs U3BECTHA ITOJ] HA3BAHUEM CHUCTC-

MBI cekpenuu tuna 1. Ota cTpykrypa,
MIPOHU3BIBAIONAST MEMOPAHY BAKYOJIH,
CJIYKUT KAHAJIOM, KOTOPBIF COC/IMHSCT
OAKTEPUIO U IUTOIIA3MY KIETKU-XO-
3a1Ha. [1o HEMY 6aKTEpUst UHBEIUPYET
B IIUTOILJIA3MY OCOOBIE OCJIKU, KOTOPBIC
MOKPBIBAIOT BAKYOJb C XJIAMUJUIMU
M 3AAMIAIOT €€ OT ACHUCTBUA IM30COM.
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NATOTER-HEBHAHMKA

M PA3BMBAETCS TPYOHAS (BHEMATOYHAS) 6epeMeHHOCTb. ICMOAb3YS
HOBbIE ACHHbIE O TAKTUKE BbDKMBAHMUS 6AKTEPWM, BO3MOXHO, YAQCTCS
KOHTPOAMPOBATE MHPEKLMOHHBI NpoLecc (CM. CTp. 61) 1 y3HOBATL 06
OMACHOCTW 30paHee.

BAKTEPUS OCTAETCS HE3BAMEYEHHOMW...

AN CNACEHUS OT AU3OCOM XAQOMUAMU UCTIOAbIYIOT 1 APYTOM
cnocob - BAKYOAb, B COCTABE KOTOPOW OHW MOMOAQIOT B KAETKY,
30XBATHIBAIOT AUMUAbLI B annaparte FoAbAXM (CAeBQ). [ToKpbIBAS
HOPY>KHYIO MOBEPXHOCTb BAKYOAU, OHU AEACIOT MOCAEAHIOIO
HEOTAUNYMMOWM OT KAETOYHbIX OPTAHEAA.

... M UHOULIUPYET HOBBIE KAETKU

Yepes 72 yacanocae
NPOHNKHOBEHMUS B KAETKY
SAEMEHTAPHbIX TEAEL, 3aMyCKAeTCs
npouecc anontosa (Crpasaq).
HekoTopble aAeMeHTApHbIe
TEAbLLO BbICBOBOXACIOTCS 13
KAETKN MOOANHOYKE N MHOULMPYIOT
3A0POBbIE KAETKM CAMOCTOSITEABHO,
APYyrne o6pa3ytoT CKONAEHMUS U
NMOrAOLLAIOTCSI HOBBIMU KAETKAMMU,

3apy6LEeBABLLASICS TKAHb

b s
. CronaeHve

y SIMLEeKAETKA, «3aCTPSIBLIASY -
% B POAAOMMEBON TRPYOE P

3AKYNOPKA ®AAAOMUEBBLIX TPYB

K'MecTy cepbe3HOro noBpexaAeHus
TKAHEN YCTPEMASIOTCS DUBPOBAQCTbI —
CNeunoAn3NPOBAHHbBIE KAETKW, 3aMEHSsIioLme
YTPAYEHHYIO CAUBUCTYHO OBGOAOUKY
COEANHUTEABHOM TKAHbIO. lToCAeAHSIS
pPa3pPACTAETCS], B HEM MOSIBASIKOTCS PYOLbI,
N NPOUCXOAMT 3AKYNOPKA GAAAOMMEBLIX TPYO.
OnNAOCAOTBOPEHHAOS INLLEKAETKA HE MOXET
NOonNACTb B MATKY M OCTAETCS B TPy6e, H4TO rpo3unT
Cepbe3HbIMN MOCAEACTBUSIMUN.

OB ABTOPAX:

A3Bup Oaxxnyc (David M. Ojcius), Tonn Aapeuaa (Toni Darville) n Marpuk Basoau (Patrik M. Bavoil) 3aHUMatotcs nsyvyeHnem
PO3HbIX CTOPOH MOBEAEHMS XAOMUAMIA. OAXKMNYC B TEHEHUE 12 AET UICCAEAOBAA KAETOYHBIE M IMMYHOAOTMYECKME ACNEKTbI
XAOMUAMNO30B B KOAMDOPHUNCKOM YHMBEPCUTETE., AQPBUAA, CNELMAANCT B OBAACTU MHOEKLMOHHBIX 3060AEBAHUN Y AETEN,
paboTaeT Ha MEAMLIMHCKOM GaKyAbTeTe YHMBEPCUTETA WTATA ApKAH3ac. C 1994 r. NPOBOAMUT SKCNEPUMEHTbI HO MbILLAX
1 MOPCKMX CBUHKOX AAS BBISICHEHNS UIMMYHOAOTMYECKOTrO OTBETA OPTAHN3MA HO MHPEKLUMIO. BABOAM, dCCUCTEHT Npodecco-
pPA M3pPUAEHACKOTO YHVMBEPCUTETA, UCCAEAYET BUOXUMUNYECKNE N MOAEKYASIPHO-BUOAOTMYECKNE ACMEKTBI XAOMUANO3OB.
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MEJIHLUHA

Kpome TOro, onsIThl ¢ UCIIOJAb30BAHU-
eM (pJIyopeCUUPYIOMUX JUITUJOB I10-
Ka3aJI1, YTO BAKYOJIb C XJIAMUJUAMU
3aAXBATBIBACT JIMIIUAHBIE MOJICKYJIbI
HEKOTOPBIX KJIETOYHBIX KOMIIAPTMEH-
TOB (B YACTHOCTH, annapara [onbaxm)
U PA3MEINACT UX Hd CBOCH OBEPXHO-
CTH. B pesynbrare BaKyoab CTAHOBUTCH
JUIA KJIIETKU-XO39MHA HEOTIMYUMOM OT
COOCTBEHHBIX OPraHE/II U HEBUAUMOM
JUISL JIM30COM.

Korga yyeHble UJEHTUMULUPYIOT
O€/IKH, KOTOPBIMU BAKYOJIb MACKUPYET
MeMOpPaHy, OHU CMOT'YT IIOBJIUATD HA UX
AKTHUBHOCTD C TEM, YTOOBI yCKOPUTD CJIH-
AHWE BAKYOJIH C IM30COMOM U BBI3BATH
MMMYHHBIA OTBET HEMEJICHHO IOCJIC
NPOHUKHOBEHUSA XJIAMUJNH B KIICTKY.
TaxoKe MOKHO HOMBITATbCA BO3ACHCTBO-
BATb H4 MEXAHHU3M 34XBAT4 OAKTEPHUEH
JIUTIUJIOB XO35IHCKOM KJICTKU.

N3owwpeHHbie younLbi

[TocnenHue faHHbIE O POJIU T-Kie-
TOK BCEJISAIOT HEKOTOPBIN ONTUMH3M.
T-KujIeppl YHUYTOXAIOT UH(MULIU-
POBAHHBIEC KJIETKHU, NOOYXKAAd UX
NEPEUTH K AIOITO3Y (3aIIPOrPaMMU-
poBaHHOU rudenu). s camopaspy-
meHus (erpajganuu 6eaxkos u JHK)
KJIETKUA HUCIIOJb3YIOT COOCTBEHHBIC
depMeHTBl. M3BECTHO TAKXKE, UTO
KJIETKM UMMYHHOM CHUCTEMBI (B TOM
yucie 7-KJIeTKd U Makpodaru) CcTu-
MYJHUPYIOT BRIPA6OTKY IUTOKHUHOB,
KOTOPBIE IIOMOI'al0T HEUTPAJIU3OBATD
OAaKTEPHUHU U BBI3BATH BOCHAJIHUTE/Ib-
HYIO PEAKLIHIO, OCTAHABIUBAIOIIYIO UX
pacnpocrpanenue. OTHUM U3 TAKUX
LUTOKUHOB JBONMHOI'O HA3HAYECHUSA
CIIYKUT (PAKTOP _HEKPO3a OyXOJIeH
(TNF- _, OT aHIJL. [1mor necrosis factor-
alpha). OfHAKO, KAK ITIOKA34JIU OIIbI-

TBI i1 VilY0, HEKOTOPbIE UH(PUIIUPO-
BAHHBIC KJIECTKH U30€EraroT ACHCTBUSA
TNF- _v Apyrux HUTOKHUHOB, HAITPAB-
JIAIONUX UX HA ITyTh AIIOIITO34, U TOIAd
BO3HHKAECT XPOHUYECKAS HH(PEKIIUA.
[Ipn 3TOM LUTOKMUHBI IIPOJOIKAIOT
NOJEPKUBATD BOCIAJIMTEIbHBIA IPO-
11E€CC, CTAPASACh XOTsI Obl OTPAHUYUTD
pacnpocTpaHeHue HH(PEKITUU.

Ho pake nHQUIUPOBAHHBIE KJIET-
KU, U30EKABIINE AIIONTO34, HE )KUBYT
BEYHO. XJIAMHU/IMHU, ITIO-BUIUMOMY, BbI-
paboTanu CO6CTBEHHBIN CIIOCO6 yOUIi-
CTBA KJICTOK-XO351€B — BO UM IIPOJOJI-
skenusa poaa. (Ilpexae yem 6akrepus
CMOXKET MH(PULHUPOBATD JPyIHE KIET-
KM, XO34MUCKAsA KJIETKA JOJKHA OBITD
paspymena.) [1o JTaHHBIM, TOJTYYCH-
nbIM JKan-JIrokoMm Ilepdertunu (Jean-
Luc Perfettini) n3 ITacTepOBCKOIro UH-
cruryTa B ITapuxe, XJIaMUJAUU MOI'YT

KINAMHAHK W CEPJIEYHO-COCYJIHCTBIE 3ABONEBAHHS

q>OpVIHrI/ITbI, OPOHXMUTbI, MTHEBMOHMUS — 3TO AGAEKO HEe
BCE, YTO YIPOXAET AKOASIM, BAOXHYBLUVIM BMECTE

C BO3AYXOM YyacTtnyikm Chlamydia. Kak nokasaam
HEeAQBHME NCCAEAOBAHUS, C. pneumoniae NrpaeT POAb
B BO3HUKHOBEHWU TAKUX CEPbE3HbIX 3AOO0AEBAHMIN, KAK
MHOAPKTbI M UHCYAbBTBI. BipodeMm, y 9ToM CTOPOHbI €CTb

U MOAOXKUTEABHASI CTOPOHA: HO3HAYAS AHTUOUOTUKM,
BPAYM MOTYT A€4YUTb OAHOBPEMEHHO NHOEKLIMOHHbIE

1 CEPAEYHO-COCYANCTbIE 30OO0AEBAHMSI.

ATEPOCKAEPO3 (CYXKEHNE KOPOHAPHBIX ApTEPUIA,
MPUBOASILLLEE B OOABLUMHCTBE CAYHAEB K MHOAPKTAM
N MHCYABTAM) CAYXXUT MpundnHom 50% cMepTen B PA3BUTLIX
CTPOHAX. Y4EeHble, 3aHVMAIOLLMECS MATOrEHE30M
CEPAEYHO-COCYANCTBIX 3000AEBAHNN, 3AMOAO3PUAN
B MPUYACTHOCTW K HAM PA3HOTO POAQ MHPEKLLNIM CPa3y
MOCAE TOrO, KAK CTAAO SICHO, YTO BOCTAAUTEABHAOS
peaKLusl, BOHUKAKOLWLAS B OTBET HA MPOHUKHOBEHNE
B OPraHM3M MHGEKLMOHHOIO AreHTa, NPUBOANT
K PA3PACTAHNIO BASILLEK HO CTEHKAX COCYAOB.

B 1983 1., nocae naeHtnoéumkaumm C. pneumoniae
KOK OTAEABHOTO BUAC XAQMUAMIA, OHA CTAAC
PACCMATPUBATLCS KAK OANH U3 KOHAMAQTOB HO POAb
MPOBOKATOPA CEPAEYHO-COCYAMUCTBIX 3AOOAEBAHUI:
QHTUTEAQ K HEN OBHAPYKMBAANCH Y 60% B3POCAOrO
HOCEAEHMS 3eMHOTO LWAapA. [NpeAnoOAOXKEHUS
MOATBEPAUAUCH, KOTAC B 1988 I. BpaY 13 PUHASIHAMM
COOBLMA O HOANYUM MO3UTUBHOW KOPPREASLIU MEXKAY
MPUCYTCTBUEM B OPIrAHN3ME AHTUTEA K XAOMUANSIM
1 BEPOSITHOCTBIO PA3BUTUS CEPAEYHO-COCYAMUCTBIX
3060AEBAHUN. A Yepeas NaTb AET B 3AKYMNOPEHHbIX
apTeEPUSIX BOAbHBIX ATEPOCKAEPO30M ObIAM OBHAPY>KEHbI

camm 6aktepun. C Tex Nop TAKME OPraHmM3aummn,
KOK HOLMOHAABHbBIE UHCTUTYThl 3APOBOOXPAHEHMS
1 AMEPUKAHCKAS ACCOLMALLUS MO CEPAEYHBIM
3000AEBAHUSIM, BBIACAUAN MUAAVNOHBI AOAAQPOB HA
MccAep0BaHME poam C. pneumoniae B pa3BUTUN
ATEPOCKAEPO3A.

OnbITbl HO YXMBOTHbIX, MPOBEAEHHbIE B MOCAEAHME MSITh
AET, MOKA3AAU, HTO XAOMUANU MOTYT MEPEMELLATLCS
13 AETKUX MbILLEWN B APYIME YACTM TEAQ B COCTABE
AENKOLINTOB — KAETOK, OTBETCTBEHHbIX 30 BOSHVUKHOBEHUE
BOCMAOAUTEABHOWN PEAKLMM KAK YOCTU UMMYHHOTO OTBETQ.
Kpome 1oro, 06HAPY>XMAOCH, YTO Y MblLLIEN N KPOAMKOB
B MPUCYTCTBMM B OpraHmsme C. pneumoniae yCKopsieTcs
PA3BUTUE ATEPOCKAEPO3A, A NPUEM AHTUOUOTUKOB
3AMEANSIET STOT MPOLLECC.

MoAyYeHHbIe MPeABAPUTEABHBIE PE3YALTATHI
MOCAY>XUAUM OCHOBOHMEM K MPOBEAEHMIO OFPAHUYEHHbIX
KAVHUYECKUX UCTIBITAHWUI. B Tpex 13 Natm noAOBHbIX paboT
ObIAO MOKA3AHO, YTO MPUEM AHTUOUOTVKOB B TEYEHNE
OAHOTFO-TPEX MECSLIEB 3AMEAASET MPOrPECCUPOBAHNE
ATEPOCKAEPO3d. HO AOCTATOYHO AV 3D DEKTUBHBI TAKNE
Mepbl AAS NPEAOTBPALLEHNS CEPbE3HbBIX CEPAEYHO-
COCYAMCTbIX MATOAOTMI, MOKA HESICHO. B 2004 1. Heyaa4en
3AKOHYMAUCH ABA UCHBITAHKS (B KOXKAOM U3 HUX
MPUHUMAAN y4aCTUE 4 ThiC. AOOPOBOABLIEB), B KOTOPbIX
MALUMEHTbI MOAYYOAN AHTUBUNOTUKM OT OAHOTO FOAQ AO
ABYX AET.

AoKa3aTb poAb C. pneumoniae B pasBUTUN
ATEPOCKAEPO3A Y HEAOBEKA OYEHb TPYAHO XOTS1 Obl
MOTOMY, YTO STO 3A6OAEBAHUNE HOCUT MHOTOPAKTOPHBIN
XAPAKTEP.
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KAK OCTAHOBHTb XNAMUJHID?

AHV TOABKO MPOCBETUTEABCKNE MEPbI (MHPOPMUPOBAHNE HAOCEAEHMS O 6E€30MACHOM CEKCE U MPABUACX AUYHOM

TMrYEHbI) HE OCTAHOBST PACMPOCTPAHEHNE XAOMUANO3OB. [10STOMY YUYEHbIE MO-MPEXHEMY 3AHUMAIOTCS
CO3A0HMEM BAKLMH M MOUCKAMU APYTUX NMPEBEHTUBHBIX MEP. 3AECh MepeYnNCAEHbl HEKOTOPbIE BO3MOXHbIE CMOCOGbI
YHUUTOXKEHWS XAOMUAMNI N YMEHbBLLEHNS YLLIEPOA, KOTOPbINA OHU HOHOCST OPraHU3MY BCAEACTBUE HEAAEKBATHOTO

MMMYHHOTO OTBEeTA.

YHUYTOXEHUE BAKTEPUN Y «BXOAHbBIX BOPOT»

Co3paHME MPOTUBOMUKPOBHOIO NPenapaTa MEeCTHOTO
NPUMEHEHMS (FreAsl, KPEMA NAN NMEHSILLLENCS MACCHI) AASI
BATMHAABHOIO AW PEKTAABHOTO BBEAEHMUS. CXOAHbBIE CPEACTBA,
npeAHa3HAYeHHbIe AAS 60PbObLI ¢ BUY-nHdekumen, yxe
MPOXOAAT KAUHNYECKNE UCTIITAHUS,

BAUFGHUE HA CNOCOBHOCTb BAKTEPUUN MPOHUKATb B KAETKY-
XO39NHA

Co3aQHME BAKLMHBI, KOTOPASI MHOFOKPATHO YCUAMBAAQ Obl
VIMMYHHBbI OTBET OPTAHM3MA. VICMOAB3OBAHWE TAKOW BAKLMHbI AU
QHTUBNOTUKOB BMECTE C MPOTUBOBOCMNAAUTEABHBIMU CPEACTBAMMU
MOTAO Gbl YMEHBLUNTL HOHOCUMbIN OPTAHM3MY BPEA,. Brpoyem,
ONMbITbl HO XXMBOTHbIX MOKA HE AQAW MOAOXKNTEABHbIX PE3YALTATOB.

NOAABAEHUE PASMHOXEHUS BAKTEPUA B UHOULIMPOBAHHbIX
KAETKAX

CHWKEeHNE GYHKUMOHAABHOM AKTMBHOCTU BEAKOB, KOTOPbLIE
VICMOAB3YET XAOMUAMS AAS 3AXBATA AUMUAOB KAETKM-XO3SMHA

Y MOTAOLLEHUS MUTATEABHbIX BELLLECTB 13 LUTOMAA3MbI. Koraa

Takme 6enku ByayT MASHTUOULIMPOBAHDI, X MOXXHO ByaeT
BbIBOAUTH 113 CTPOSI C MOMOLLLbIO CAELMAABHBIX BAKLIMH.

EQEP_K(LHIEHVIE ®YHKLWIA BAKTEPUIA, HAXOASLLUXCS BHYTPU

BeiBeaeHue 13 cTpos cuctemsl cekpeuunm tmna lll,
BbICBOOOXAQOLLEN BEAKN, KOTOPbBIE OTPOXKAOT ATAKY AU3OCOM,
KAETOYHbIX OPTAHEAA, YHUUTOXAKOLLMX YY>KAKOB.

OnbITbl N Vitro NOKA3bIBAIOT, YTO BAKTEPUM C NOYTU TAKUMU XKe
YCTPOMCTBAMU HE BbI3bIBAAN MHOEKLMN MOCAE UHAKTMBALMN
FeHOB, KOTOPbIE KOAUPYIOT BEAKOBBIE KOMMOHEHTHI YCTPOMCTB.

AVLLEHUE BAKTEPUN CNOCOBHOCTU K PACITPOCTPAHEHUIO
MPOBOLMPOBAHME CAMOYHUYTOXKEHNS MHOULIMPOBAHHBIX KASTOK
AO NMepexoaa 6AKTEPUI B COCTOSIHUE, NP KOTOPOM OHU MOTYT
3APAKATb APYTME KAETKN. 3AECH MOXXHO COCAQTLCSI HO PABOTHI
Mo CO3AQHUIO BELLLECTB, BbI3bIBAKOLLMX NMPEXAEBPEMEHHYIO
TMGEAb OMYXOAEBbIX KAETOK. BOZMOMHO, TAKME e BeleCTBa
MOXXHO BYAET NCTIOAB3OBATb N AAS YHUUTOXKEHMS KAETOK,
NHOULIMPOBAHHbIX XACMUAMSIMU,

YOUTH MPHUIOTHUBINYIO UX KJICTKY U BbI-
UTHU BO BHEKJICTOYHYIO CPEAY TAKUM
CIIOCOOOM, KOTOPBINI MUHUMHU3UPYET
BEPOATHOCTb OOHAPYKEHHUA TOI'O CO-
OBITUS UMMYHHOM CUCTEMOI OPraHU3-
Ma. B pesynbrare uHMEKIUA CBOOOAHO
PacIpoCTPaHACTCA 1O BCEMY TEIY.
YTO6Bl NPOACHUTD AECTANHU MO-
CJIEJHEH CTAJNU )KU3HEHHOTO MK
6aKTepUN, HY’>KHO MPOJOIKUTD UC-
CI€0OBAHUE OCJIKOB, YU4ACTBYIOMUX
B MHHUIIMAIIMU ATIONTO32 U OJIOKUPYIO-
IIUX TOCTYIIJIEHUE CUTHAJIA K ATIOITO3Y
XPOHUYECKH HH(PUITTPOBAHHBIM KJICT-
KaM. MOXXHO MPE/IOI0KHATD, YTO BTO-
PO Iy Th GOJIEE IEPCIEKTUBEH C TOU-
KU 3PEHUS CO3JaHUS BaKIWH. Ecim
YCTPAHUTH MPEIATCTBUA K IEPEXOAY
KJIETOK Ha IIyTh AIIONTO34, MOXKHO Oy-
JIET YHUYTOXUTD HAXOASAIINECS B HUX
cristmuye 6aKTEPUN U HE IONTYCTUTD Pa3-
BUTHUS XPOHUYCCKON HH(PEKIITUH.

HactynaAeHue no scemy
dpoHTY

Byayimas BakijHa MpOTUB XJIAMU/IU03a
JIOJIDKHA BBI3BIBATH 60JIEE MOIHYIO pe-
AKIUIO O6€HUX KOMIIOHEHT UMMYHHOI
CHCTCMBI, YCM CaM OPIraHU3M, U IIPpU
3TOM HE MHUIIUUPOBATD JUIUTEIbHBIN
BOCHAJIMTE/IbHBIA IpoLecc. YTo Kaca-
€TCA XJIAMUIMO30B, IEPEJAIOMIUXCS IO~
JIOBBIM IIyTEM, TO 3[€Ch €CTb €Il OHA
IpoOIEMA: HYKHO JIOOUTHCS TOT'O, UTO-

OBl KJICTKU AMSTH OCTABAJIUCH B TKAHIX
MOUYEIIOJIOBOM CUCTEMBI, TOTOBBIE B JIIO-
60€e BpeMs BCTYIIUTb B OOU C UH(DEK-
uen. /1eyio B TOM, YTO B MOYEIIOJIOBOM
TPAKTE HET TKAHEH, I/ OOPA30BBIBAINCH
ObI KJICTKH NaMsITH. [Tocie BAKITMHAITUHA
OPraHrn3M OCTACTCA HCBOCITPUHUMYKNBBIM
K I/IH(I)CKLH/II/I JIUIIb B TEYCHHC TOI'O HE-
[IPO/IOJIKUTEIBHOI'O BDEMEHH, TTOKA 3THU
KJICTKH HAXO/IATCS B TKAHAX.

OT nocyieaCcTBUN XJIaAMUAAN03a OCO-
OCHHO CTPAJAIOT KEHIUHBL, IIO3TOMY
OIHUM M3 CAMBIX CEPbE3HBIX NOOYIHU-
TEJIbHBIX MOTHUBOB K CO3JJaHUIO BAK-
IUHBI CITYKUT 3A1UTA )KCHITUH OT CO-
IIYTCTBYIOMUX 3a00eBaHN. OTHAKO
CleAyeT BAKIIMHUPOBATh HE TOJBKO
JKEHIIWH, HO U MYX4YWUH. Baknunua
B 9TOM CJIy4dcC AOJIKHA CTUMYIUPO-
BATh OOPA30BAHUE AHTHUTEI B KOIHUYE-
CTBC, TOCTATOYHOM TOJIBKO JIJIsI YMCHbB-
IIEHUS YPOBHS [TATOI'€HA B OPI'aHU3ME,
4 HC I IOJIHOT'O €Ir'o YHHUYTOXKCHU A.
Torza, eCcam KEHITUHA 3aPA3UTCI OT
MYXYUHBI BO BpCMA IIOJIOBOTO AKTA4,
KJIETOK MaMSITH, OOPA30BABIINXCS B €€
OPraHU3ME B PE3Y/IbTATE BAKITUHAI[UH,
OyZIeT IOCTATOYHO JIJISI YCTPAHECHUS OT-
HOCHTEJBHO HEOOJIBIIOIO YUCAA XJIa-
MU/IUH €IIIE /IO TOT'O, KAK OHU IOUTYT /10
annonuespix Tpy6. IToKa BAKIMHA HE
CO3/1aH4, MOKHO MOJIB30BATHCS TAKUM
JIOCTATOYHO 3(P(PEKTUBHBIM CPEJICTBOM,
KaK KOHTPAIENITUBBI, COAEPKAIINEC

MPOTUBOXJIAMHUJINO3HBIC IIPCIIAPATHL.
DTO MOTYT OBITH A'€HTHL, IMOO OIOKHU-
pyromue NpuCcoOeJUHEHUE XJIAMUIUIT
K KJIETKAaM CIHU3UCTON MOYEIIOJIOBOTO
TPaKTA, TUOO JICUCTBYIONIUE HA OEIKH,
KOTOpPBIE CEKPETUPYIOT MUKPOOPIa-
HU3MBI IJI4 IO ICPKAHUA CBOEU BBIXKU-
BA€MOCTH BHE KJIETOK. YTO 7K€ KacaeTcs
TPaXOMBI U IDYTUX OOJIE3HEH, TO 3/1€Ch
TTOJTHOCTBIO IMTPEJOTBPATUTD MH(PEKITHIO
CMOJKET TOITBKO BAKITHHAITHSL

He cnenyeTt 3a6BIBATh U O TAKOM
JIaBHO M3BECTHOM CPEACTBE 60PbODI
C XJIAMHUJHO3aMH, KaK AHTUOHUOTHKU.
K cuacreio, renoM Chlamydia 3a M-
JIMOHBIJICT MPAKTUYCCKHU HC UBMCHUJI-
€. DTO O3HAYAET, YTO JAHHBIN MUKPO-
OPTaHM3M HEOXOTHO BKJIIOYA€T B CBOH
T'€HOM HOBBIC I'CHbI, B TOM YHCJIC U I'CHbI
YCTOMYHBOCTH K AHTUOUOTHUKAM.

OfHAaKO aHTUOUOTUKHU HE MOI'YT
YCTPAHUTD TC NMOBPCKICHUA B TKAHAX,
KOTOPBIE BO3HUK/IM B PE3YJILTATE BOC-
MAJIEHUS, 4 KPOME TOr'0, OHU 3(P(HEKTUB-
HBI TOJIbKO Ha PAHHUX CTAJUAX 320071€-
BaHus. [ToaToMmy nnpobaemMa MacCoOBOIO
o6cne0BaHUA JIIOJEH, OTHOCAIINXCS
K I'PYIIIIE PUCKA, OCTACTCA. YIKE JOKA3aHA
PE3YIBTATUBHOCTD TAKOI'O HEUMHBA3UB-
HOT'O METO/A, KAK aHAJIU3 MOYU CEKCY-
AJIbHO AKTHUBHBIX MOJIOJIBIX JIFOJICH 000-
ero nomna. OAHAKO BCE 3TH MEPBI HUKOUM
06pPa30M HE NOIMEHAIOT COO0M PAGOTHL
IO CO3[AHUIO 3(PPEKTUBHBIX BAKLIUH. } }

B mupe nayku
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A. BaweHko

MEJIHLUHA

KapuHa TnBQHOBA

(A30CNEHUE mumonaros

[MPOLWAO ABO rOAC

M.

C TeX Nop, KAK
B MOCKOBCKOW

KAVHUKE
H.®. ®naaTtosa

ObIAQ YCMELLIHO

NPOBEAEHA
YHUKAABHQSI
onepauust No
PA3AEAEHMIO
CUAMCKUX
OAN3HELIOB —
KAQCCUYECKUX
MLLIMOMNAroB
(CpaLlieHne

OPIOLWHOW MOAOCTH,

TA3A N HUKHUX
KOHEYHOCTEN).,
[locAe TaKkmx
onepaLumn

NALNEHTbl PEAKO

BbI>KMBAIOT.

OUHHAALATHICTHUM 3UTE

n 'mre Pe3aXaHOBBIM €B-

ponerickue Bpadyu JenaarThb
ONEPAIUIO OTKA3AJIUCh, U POJUTEIN
JIEBOYEK OOPATUIUCH 34 TOMOINIBIO
B MOCKOBCKYIO I'OPOJICKYIO KJINHHU-
YECKYIO JETCKYIO 601pHUIY Nel3 nM.
H.®. dunarosa.

[ mMOATOTOBKM ONMEPAIIUU MO-
TpebOBAIOCh YITYOJCHHOE PEHTIE-
HO-KJIMHHUKO-TA60paTOPHOE U HH-
CTPYMEHTAJIbHOE OOCIEJOBAHUE.
B nanpuedimem 310 0o6ecnedymnsio
yCHOEmHOE pa3jaejeHue O6/Iu3HE-
1IOB, B XO/I€ KOTOPOT'O HE BO3HUKJIIO
HU OJJHOUW BHEIITATHOM CHUTYAIlUU.
HccnepoBanue 6bIJI0 POBEJIEHO O
pacmMUpPEeHHON CXeMe: KpOME TIIa-
TEJIBHOI'O OCMOTPA MAITUEHTOB BCEMU
JIETCKUMHU CHEUATUCTAMHU UCIIOIb30-
Basnch Y3U, KT, MPT, penrresnorpa-
duyeckue, aHruorpadpuUdIeCcKue Me-
TOJIbl JUATHOCTUKHU. KOMIIbIOTEPHAS
TOMOI'paus BCEX BHYTPEHHUX OP-
raHOB 6bLJIA C/IEJIAHA C IIOMOIBIO HO-
Berdmero o6opygosanus Mucruryra
HENPOXUPYPruu UM. bypreHko.

IToce HEOAHOKPATHBIX BPa4E€OHBIX
KOHCHUJINYMOB OBIJIO IPUHATO €/11-
HOIJIACHOE PENIEHUE — ONEPUPOBATh.
KOHCHUJINYM B COCTABE AKAJIEMUKOB
PAMH IO.®. Mcakosa, ».A. CTenaHOBA,
B.A. MuxenbCcoHa, 111aBHOTO Bpava JIKB
Nel3 um. H®. dunarosa B.B. [Tonosa,
3AMECTUTEJIS [TIABBPaAYa 110 XUPYPrun
A.B. PomaHOBa4, 3aB. OT/ICJICHUEM TO-

PaKaJIbHOM XUPYPIruu npogeccopa
A.IO. Pa3yMOBCKOTrO, 3aB. OTACICHUEM
46JOMUHAJIBHON XUPYPruu npodec-
copa A.H. CMUPHOBA, 3aB. OT/ICJICHUEM
ypousiornu M.H. KOp3HUKOBOH, 3aB. OT/IE-
JieHueM Tpapmaronaoruu H.M. Tapacosa,
3aB. OT/JICJIEHUEM MUKPOXUPYPIUH
H.C. Ennzaposa pemmia mpoBECTU OIe-
panuIo NO pa3jeaecHUIO ONM3HELOB.
VY4UTHIBATUCH HOJOXKUTEIbHBIC pe-
3yJIbTATbl HE MECHEE CJIOKHBIX Ollepa-
MU U OTIBIT BPAYCH KJIMHUKH.
PaccMaTpUuBaaIUCh BCE BO3MOKHBIE
BAPUAHTBL: I'UOE/Ib OOCUX MALIUEHTOK
BO BpEMd OIlEPALMU, IOTEPS OJAHON
U3 JICBOYECK U CAMBINA ONITUMHCTHY-
HBIA — GJIATrOIIOJIYYHOE PA3AeICHUE
O/IM3HEIOB. Bpauu ObL/IN TOTOBBI K JIIO-
OOMY Pa3BUTHIO COOBITUI U TEOPETH-
4YEeCKH, U NPAKTUYECKU. CTPATETUIO
omnepanuu pazpadboran npodeccop
Anexcanap IOpreBrud PasyMOBCKUMA.
A TBOpPUYECKOE OOCYKACHUE 1AJI0 MHO-
I'O UHTEPECHBIX UJICHA, TIOMOIJIO Pac-
CTABUTD AKLEHTBI 1 JETAJIbHO IPOPa-
00TaTb XOJ NPEJCTOAIIEH OIIEPALIUH.

O6cyXaeHne XoAd onepaumum
XUpPypros 6E€CIIOKOUTIO, UTO HE BCE OP-
T'aHbI COC/TUHCHHBIX OJITU3HEIIOB OBILITH
HapHBIMHU. OHAKO Y KaXK/IOM JICBOYKU
OblIa CBOSI IEYEHD, U 3TO CYIIECTBEH-
HO IOBBIIIAJIO MIAHCHI HA yCIIEX.

Bce ocranpHbie OPraHbl TaK UIHU
WHAYEe JICJTUINUCH: C TOHKOU KUIIKOU
HE 6BUTIO TpO6IEM, TOJNCTASA OblIA P

B MUPE Hagku



10 ONEPALIUK

pe3yAbTaTe 06CASAOBAHMS ObIAO YCTAHOBAEHO, p r ﬂ

4TO CEePALLQ, AETKMNE, MeYEeHb N BEPXHNE
OPraHbl OPIOLHON MOAOCTU, A TAIOKE YKEAYAKU,
MOAXKEAYAOYUHbIE XEAE3bI, CEAE3EHKU Y KOXKAOTO
pebeHKAa PACMOAOXKEHbI M CHOPMUPOBAHDI
MPABUABHO. MNoYKM AeBOYEK (Y KOXKAOW MO
OAHOWM) NPABUABHO GYHKLMOHUPOBAAM U BbIAK
MPABUABHO PACMOAOXEHbI, OHV OKA3AAUCH
BVIKOPHO rMNepTpodUpPOBAHHBIMU. BUKAPHOS,
VIAVI 3OMECTUTEABHAS], TMNePTROGUS (YBEANYEHVE
PO3MEPOB OPIraHA MAM TKAHM 3Q CYET YBEANYEHNS
pasMepa KOXAOM KAETKM) PA3BUBAETCS OObIYHO
NPy GYHKUMOHAABHBIX MAU CTRYKTYPHbIX

3uta n fuTa A0 onepauunmn

M3MEHEHUSX B MAPHbBIX OPFAHAX: B AETKNX, MOYKAX
VAW NPU YAQAEHWM YOCTU OPFaHA, HOMPUMEP B MEYEHN.

OT KAXKAOW MOYKM LLUAO MO OAHOMY MOYETOYHMKY, BIAACIOLLEMY B OGLLMIA
MOYEBOW My3blPb. AO ONepPaLIMN AEBOYKN CTPAACAAU HEASPKAHUEM MOUN
113-30 OTCYTCTBUS HO MPOMEXKHOCTI PA3BUTOrO COUHKTEPHOrO ANnApaTa.

TOLLOS KULLIKO BbIAQ CHOPMUPOBAHA MPABUABHO BIAOTE AO MOAB3AOLLHOW,
TA€ HA PACCTOSHNUK 10 CM OT 6AYTMHUEBOM 3ACAOHKM MPOUCXOAUT CAUSIHUE
MOAB3AOLLHbIX KULLOK B OAHY, BNIOAQIOLLYO B OBLLYIO TOACTYHO KMLLIKY

(cm. puc. 1).

KocTu Ta3a cpalleHbl B BUAE KOAbLA, MPU STOM HOBAKOAOAOCH
4 NOAB3AOLLHbBIX KOCTU 1 2 AOHHBIX, 0BPA3YIOLLMX CIEPEAN AOHHOE

COYAeHeHue (Cm. puc. 2).

Y KQXKAOM 13 AEBOYEK ObIAO MO OAHOM HOTE, KAXKAOW 13 KOTOPbIX OHU
MOIAN CAMOCTOSITEABHO ABUIATHL, Y OAHO O6LLAS, PACNOAOKEHHAs HA
MPOTUBOMOAOXHOW CTOPOHE OT AOHHOTO COYAEHEHUS 1 YNPABASIEMAS
0b6enMmn: OAHA AEBOYKA MOTAQ COTHYTb €€ B KOAEHE, A APYrast YNPOBASIACQ

CTOMOMN.

Y AeBOYEK BbIAC OAHA MATKA U ABA SIUYHUKA.
SAEMEHTbl CMIVHHOTO MO3rd Y MArMCTPAABHBIX HEPBHbBIX CTBOAOB B OBGAQCTSIX
TA30 ObIAV PA3AEAEHDI (30 UICKAIOYEHNEM TpEeTben Horu) (CM. pyUc. 2).

o011as1, HO BO BpEMs OIEPAIIUU XHU-
Pypru O6HAPYKUIU, YTO OHA CHAOKA-
JIACh KPOBBIO IBYMs OPBIKCHKAMHU OT
06EUX ICBOYCK (CM. 8pe3 Ha cmp. 65).
IToABUIACH BO3MOKHOCTD PA3JEC/IUTh
TOJICTYIO KMIIKY ITONOJIAM U C(pOpMU-
pPOBATb NPAKTUYECKU IOJTHOLCHHBIC
KHIICYHUKH, YTO OYCHb BAKHO JJIS
nuineBapeHus (cm. puc. 1 66epxy).
Bbl1 pa3paboTaH M 3al1aCHON (XY/I-
MKUHA) BAPHUAHT: B CIy4ad€e €CJIU Obl
TOJICTAS KUIIKA IPUHALJICKAIA IIPE-
UMYIIECTBEHHO OJHOMU U3 JIEBOYCK,
TO HNPEAIONAraJI0Ch HA IIEPBOM 3Ta-

1€ OCTABUTD €€ TOJDBKO y «XO3ANUKHN»,
4 BTOPOMU JEBOYKE NPUIIJIOCH OB
KaKO€e-TO BpeMs NPOJEPKAThCA 6€3
TOJICTOM KMIIKU. B ITOCIEYIOMEM XK€,
OCJIE CTAOMIN3ALMU COCTOSHUSA I1a-
IIUEHTOK, MOKHO OBLJIO OB B3STH YaCTh
TOJICTON KUIIKU Yy OAHOMU CECTPHI U
TPAHCIJIAHTUPOBATDL €€ Apyroi. K
CYACTBIO, 3TOI'O HE NOTPEOOBAIOCH.
MaTKy ¢ IpUJaTKAMHU U MOYEBOU
My3bIPb, KOTOPBIE OBIM OOIIMUMHU, U3-
HA4aJbHO PEHIEHO OBIJIO YIAIUTD.
Mou€eBOH Iy3BIPb Y A€BOYEK OBLI HE-
KMM PE3€PBYAPOM, HE BBIITOTHABIIMM

MOJTHOCTBIO CBOUX (PyHKIUHA. CO3/1aTh
UCKYCCTBEHHBIE MEXAHU3MbI MOYECH-
CIIYCKAHHS HE IIPEACTABIIAIOCH BO3-
MOKHBIM. [Tocie yaaneHuss MO4eBoro
Iy3bIpsg HEOOXOAUMO OBIIO ObecIe-
YUTb BBIBEJEHHUE MOYM. IJIs1 3TOro Ha
MEPEIHIOI0 OPIONIHYIO ITOJIOCTb OBLIN
OTBE/ICHBI CTOMBI — TPYOOUKHU A1 OT-
MPAaBJICHUA €CTECTBECHHBIX IOTPEO-
HOCTEN, KOTOPBIE IEPHUOAUYECKU OIIO-
POXHAIOTCA (HUKAKOI'O JUCKOM(pOPTA
3TO HE BBI3BIBACT).

O TOM, 4TO NPUAETCA HPUMEHATD
CTOMBI, BpAa4u NPEAYIPEANUIN U Jie-
BOYCK, U UX poautencu. C TAKUMHU
YCTPOUCTBAMMU JIOAH KUBYT JOJTHE
rojpl. bOJIbHBIE UCIIONB3YIOT CIICLIH-
AJIbHBIA pE3epPByap, NO3BOIAION MM
0€3 NOCTOPOHHEN MTOMOIIU COHOIIO-
J1aTb TUTHCHY.

OnHa U3 TPYLHOCTEH IPHU NPOBE-
JEHUU ONlEPALUN — HEOOXOANUMOCTD
ABYX 6pHUrajJl aHECTE3HUOJIOTOB JJIsd
KaKJO0U MAallueHTKU. HecMoTpsa Ha TO
4TO y GJIMU3HEIOB Pa3/IeJIbHOE KPO-
BOOOpAlIECHUE, HA YPOBHE TA30BbIX
OPraHOB OHO OBLIO NEPEKPECTHBIM.
IToaTOMY /IEKapCTBAa, BBEJICHHBIC
OJHOIH JJEBOYKE, IONALATH B KDOBOTOK
JPYyroy. OTO HYyKHO ObLIO YUYUTBIBATD
U JKECTKO PEIVIAMEHTHUPOBATD BCE IPHU-
MEHSIEMBIE IPENAPATHI.

HoBble noaxoAb!
TToMCKU HOBBIX MOAXOJOB HAYAJIUCDH
C IMEPBBIX K€ OOCYKIECHUI X0 OIle-
panuu. Bornpocos 6b110 MHOTO. Kak
pa3geanuTh €JUHYIO OPIOMIHYIO I1O-
JIOCTb, OOIIUI TA3 U BCE €0 OPTraHbI?
Kak CHU3UTb PUCK HEOIAT OOy YHOT'O
ncxoa? Kak MakCuMaabHO O6JIETYUTh
JKM3HB JJEBOYKAM IIOCJIE OlepaLuu?
O6¢cyx/anach U NpobdiemMa, 4eM
M K4aK 3aKPbITb OOPA30BABIIMICA
ocJje pasaenacHus 4ePEKT B HUXK-
HEM OT/I€Je OPIOMHON NOJOCTH
(20X15 cM — 11O CyTH OOJIBIIE ITOJIOBH-
HBI IIOIIEPEYHOTO CPE3a TYJIOBUIA HA
ypOBHE Ta3a). ONITUMAJIbHOE PEIICHUEC
npeanoxun A JO. PazymoBCKHUMI, KOTO-
PBIA CYUTA, YTO CJIEAYET YKPBITh O0-
MU PHBINA pa3dpe3 COOCTBEHHBIMU TKA-
HAMU U3 O0IEH KOHEYHOCTH, KOTOPas
HE HECJIAa HUKAKOU (DYHKIIMOHAJIBHOM
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MEJIHLUHA

A.HO. PO3yMOBCKNI, MPEXAE YEM
MPUCTYNATb K NPAKTNYECKOM 4aCTH,
CMOAEAMPOBAA XOA ONepaLmnn

Ha 6ymare.

HArpy3Kd. MHOTOKPATHBIE TCOPETHU-
YeCKHUE TPOPabOTKH TOMOIIN MAKCH-
MaJIbHO UCITIOJIb30BATb HCPBBI, COCY/IbI,
KOKY M JJa’K€ HaJKOCTHHUITY TPEThCH
HOTH, 4TOOBI MOJTHOCTBIO 3aKPHITH
paHy.

TTocne onepanin y JE€BOYEK MOIJIA
BOBHHUKHYTb HCIIPDOXOAUMOCTDH KH-
medyHuKa. Heo6X0quMO ObLIO YKPBITh
MBIIIIIBEI ¥ IPEOTBPATUTD CPAIICHUE
KUIICYHUKA C TKAHSMH, YTO TTO3BO-
JIMIO OBl EMY HOPMAJIbHO (PYHKIIU-
OHUPOBATD. Bpl1 UCNIONIB30BAH CHH-
TETUYCCKHIT MAaTEPUaAJI, KOTOPBHIHA HE
BBIBBIBACT OTTOPKCHUA UJIU AJIJICPT U~
YECKUX PEAKIIMI BO BHYTPECHHHUX I10-
JIOCTAX OPraHU3M4 YeI0BeKa. TazoBoe
JIHO U HEOCTAIOMW A YACThb IIEPEJHEN
OPIOIIHON CTEHKU OBbIN YKPEIJICHDI
MeMOpaHOI Gore-Tex (18x24x0,2 cm).
MenkosiuencTass MeEMOpaHa C OJJHOM
CTOPOHBI IMIA/IKasA (TKaHb OPTAHU3-
Ma K HEU HE NMPHUPACTAET), C APY-
ro — OHMOJIOTUYECKU MHTAKTHAS
IUICHKA THITA CETKH, B KOTOPYIO TKAHb
BpacTaeT a6CONIOTHO €CTECTBEH-
HO. BociencTsuu Takoe BpalcHUE
B OPraHHU3M HUKAK HE OTPAKACTCS HA
3/IOPOBbE MAIUECHTA. DTO OYCHB [JJO-
poroi Mmatepual, HO ¢pupma Gore-Tex
MIPEJOCTABUIIA €I'O OECIIATHO.

Penetnuus «opkecrtpa»

Ilepe Ka/ 01U CEPbE3HON ONIEPAITUCH
IPOXOJAAT 3AKIIOUYUTCIIBHBIC O6CY>K—
JICHHS. DTO MO3BOIAECT NPENCTABUTD
U IPpOPadbOTATh PEANBbHYIO CUTYALIHIO,
4TO U CTAHOBUTCH 3aJ0T'OM yCIIEXa.
VYaCTHUKU NPEACTOAIIEA OlEPALUNA
pasgenenusa 3UThl U I'UTbl CO6pAINCh
Ha I'€HEPaJbHYIO peneTuuuio. Bee
OBLJIO TIPEIYCMOTPEHO /1O MEJIb4alii-
IHUX IO POOGHOCTEIL: I/I€ CTOAT CTOJIBI,
KAaKOI'O OHH pa3Mepa, IJ1€ HAXOJUTCs
060pYAOBAHME, KY[a U KaKHUE OyIyT
MOAKJIIOYEHBI MHYpPHBL. Cpa3y pemu-
JIM, KAKOU M3 3TANOB BO3bMET Ha CcHd
KQK/JbIM YYACTHUK OIICPAIINH, TJIC OH

OYIET CTOATD, YTO UMCHHO JICTIATh. [IBa
OICPAIMOHHBIX CTOJIA COCIITHUIIH Ta-
KUM 06Pa30M, YTOOBI ITOCIC pa3fce-
HUS UX MOKHO OBLJIO PA3/IBUHYTH, YTO
IIO3BOJIMJIO JBYM OpUIajaM XUPYPIOB,
AHCCTE3UOJIOTOB U MEJIICPCOHAIA Pa-
60TaTh CAMOCTOSITECIBHO.

Xoa onepauuu

26 mapra 2003 1. B OUIATOBCKOM 60JTb-
HULIE IPONIJIA OIIEPALIMA 110 PA3JEIIc-
HHUIO CMAMCKHX OJM3HEIIOB — 3UTHI
n I'mTel PedaxanoBbIxX. B onepannoH-
HOI paboTanu 11 Xupypros, CEMb aHE-
CTE3UOJIOT'OB, YETBIPE ONICPAITUOHHBIE

futi

CECTPHI U IECTb CECTEP-AHECTE3U-
CTOK. Bce 6110 CKOOPAMHUPOBAHO 1O
MEBYANIINX HOAPOOHOCTEN, A «TUPU-
JKEPOM» XUPYPIrUYECKOI'O «OPKECTPA»
CTaJI 3aBEAYIOMMNH Ka(pe PO 1€ TCKOH
XUPYPIUU NEJUATPHUUECKOTO (PAKY/Ib-
TeTa POCCUIICKOTO roCyAapCTBEHHOI'O
MEJMIUHCKOI'O YHUBEPCUTETA AK€~
MUK IOpuit ®Pegoposny Mcakos.
Ornepanus 1mja OKOJIO JECATU YACOB.
XUPYPrUu MEHSINUCH, HO TPH 4Y€JIOBEC-
Ka: npogeccop Anekcanap FOpbesuu
Pa3syMOBCKUI, aKaAEMUK Dayapa
Anexkcanposud CTEIIaHOB U HBIHE 110~
KOMHBII AsleKkcaH/Ip Bragumuposud p

BPbIKEAKA

pr|>|<e|?1|<o —4aCTb OPIOLLNHBI, B KOTOPOM MPOXOAST COCYAbI, MUTAIOLLME
MOAbIE OPraHbI GPIOLLHOMN MOAOCTN (GKEAYAOK, TOHKYIO KULLKY 1 AD.).
HauynHoeTcs oKOAO cepeAUHbl MOSICHUYHBIX MO3BOHKOB, OXBATLIBAET U
NOAAEPKMBAET KULLEYHNK (TOHKYIO KNLLKY).

BHelLHe BpbKenKa MOXOXKA HO CTAPUHHBIA BOPOTHUK CO COOPKAMU —
OpPbKM, OTKYAQ M MPOU3OLLEA TEPMUH. B 30BUCMMOCTM OT OpPraHa NoAyYaeT
AOMOAHUTEABHOE OMPEAEAEHNE — HAMPUMED, BPBLIKENKA TOACTOW KULLIKU,
MAOTOYHOW TPYObI U T.A. B MECTE OTXOXAEHUS BPBKENKN OT CTEHOK OPIOLLHOM
NOAOCTU OAVH €€ KPpAn GUKCUPOBAH, ARYrOM, K KOTOPOMY NPUKPENAEH
KULLEYHUK, CBOBOAEH U AETKO MOABMKEH. BOAE3HEHHbIE NpOoLLeCChl,
BO3HUKAIOLLME BO BHYTPEHHUX OPraHAX (OTEK, ACOUT, ONMYXOAU UT.A.),
BbI3bIBAKOT PE3KNE UBMEHEHUS B X OPBIKENKAX.

B mupe nayku



BHJIbl AHECTE3HH

Bo BPEMSI XMPYPIMYECKMX
onepaLmii UICNOAb3YETCS
BO3AEMNCTBME AHECTE3VPYIOLLETO
BELLECTBA HO TOAOBHOWM MO3r (06LLAS
AHEeCTE3MSs1 — HAOPKO3), HA CMIMHHOMN
MO3r (CMVHHOMO3roBAs1 AHECTE3MST)
VAV HO HEPBHbBIE OKOHYAHWS

1 CTBOAbI B MECTE OMNepaLm
(MecTHas aHecTe3us). [TocaeaHsIa
MOAPO3AEASIETCS HO BOCEMb BUAOB:
TEPMUHAABHAOSI, UHOUABTPALMOHHAS,
PErMoHAPHAS, CMVHHOMO3IOBAS
(CyBapOXHOUAQABHOST),
3NUAYPAABHASI, BHYTPUKOCTHAS],
BHYTPWBEHHAS PEMVIOHAPHAS

1 OHECTE3NS1 MOMEPEYHOrO CEYEHMSI.

HapKo3 pasaeAstoT Ha
HOPKO3 MHFAASILIMOHHbIN
(HaOpKOTHYeCKOe BELLLEeCTBO
BBOASIT YHEPE3 AbIXATEABHbBIE MYyTN)

U HEVNHTAASILMOHHbBIN (HAPKOTUK
BBOASIT B BEHY, APTEPUIO, MbILLLLbI,
C MOMOLLLbKO KAU3MbI B MPSIMYHO
KNLLIKY).

Hamnbonaee 4yacTo npu onepaumsx
MPUMEHSIIOT MHTYBALIMOHHbIN
(BHAOTPAXEAAbHBIN) HAPKO3. Ero
NPUMEHEHNe NMoMoraeT obecneymTb
XOPOLLYIO NPOXOAMMOCTb
AbIXOTEABHBIX yTEW B TEYEHNE BCEMN
AHecTe3nu, MPeAOTBPALLEHVE
AETOYHbIX OCAOXKHEHUI
B MOCAEOMEPALMOHHBIN MEPUOA,

1 BO3MOXXHOCTb AAUTEABHOTO
NPUMEHEHKS annapaTa
VICKYCCTBEHHOWM BEHTUASLNN
nerkmx (VMIBA).

DNUAYPOABHOS AHECTE3NS
VICMOAB3YETCS MPU MHOTUX
onepauusx. B atom cayvae
BAOKMPYIOLLLEES BELLECTBO BBOAST
MOBEPX TBEPAOW MO3rOBOW
OBOAOUKM — OKPY>KAKOLLLETO CMMHHOM
MO3I TOACTOTO CAOS1 GUOPO3HOM
TKAHW, MOA KOTOPbIM HOXOANTCS]
CMMHHOMO3roBASI KMAKOCTb.

[y 3TOM QHECTETUK B HEE HE
MOMNAAQET, O PACMNPEAEASIETCS B
MPOCTPAHCTBE MEXAY TBEPAON
MO3roBOM O6OAOYKOM 11 KOCTHOM
TKOHbKO MO3BOHKOB, KOHTAKTUPYSI C
HEPBAMMW HA YHACTKOX UX BEIXOAC U3
CMMHHOIO MO3ra. SNMAYPOABHAS
B6A0KOAQ TPEBOyeT 6OAbLLIErO OObEMA
1 BOAbLLEN KOHLIEHTP ALY PACTBOPA
QHECTETUKA, YEM CIMHAABHOSI.

B cayvae pasaeneHus 3utbl
1 [UTbl BRDAYM MPUMEHNAN
VIMEHHO 3STU BUAbI QHECTE3UN:
SHAOTPAXEAABHbI HOPKO3
1 3NUAYPOAABHYIO OHECTE3MIO.

OBLWUPHBIN AePEKT, OBPAZOBABLLMNCS MOCAE PASAEAEHUS B GPIOLLHON MOAOCTH
YKPBIAY COBCTBEHHbBIMM TKAHSIMU 13 OBLLLEN KOHEYHOCTH.

POMaHOB — HAXOMJIMCH Yy OIIEPAITUOH-
HOT'O CTOJIA 6ECCMEHHO.

Paznenenue 6JIM3HELIOB IPOXOAUIO
0] KOMOMHHUPOBAHHOM dH/IOTPAXE-
AJIbHOU M 3NUAYPAJbHON aHECTE3HU-
er. Heo6XouMo OBIJIO YETKO pac-
CYHUTATh U KOHTPOJUPOBATH JO3Y
HAPKO3a (CM. 8De3K) C1e6dl).

Bo Bpemsa onepanuu Xupypru mus
DUIATOBCKON GOJIBHUILBI CTOJKHY-
JINCH C BBIPAKCHHBIM CITACYHbBIM IIPO-
1IIECCOM B 6pIOMHON noaocTu. ITo

Ma (MCKYyCCTBEHHO C(OOPMHUPOBAHHBII
CBUII TOJCTOMN KUIIKH, BbIXO AU
Ha [IOBEPXHOCTb OPIOIIHOIM CTEHKM)
U YPETPOKYTAHEOCTOMA (BBIBCACHHEC
MOYETOYHUKOB HA KOXKY).

b1y yAajeHbl OOmME MATKa, MO-
4E€BOU MY3bIPb, KOCTH OOIIEH HUXKHEN
KOHEYHOCTH. OO6paA30BaABIIMNIICA Jle-
(EKT YKPBIT NOTHOCJIONHBIM KOMKHO-
MBIIIEYHO-(PACHUAIBHBIM JIOCKYTOM.
IIpu 3TOM XHUpPypram yaajoCh aHATO-
MUYECKHU BBIICJIUTD BCE COCY/IbI M3 JIC-

PeLuas Bonpoc — 6biTb MAW HE BbITb ONepauun,
BRQAYM, POAUTEAN U AEBOYUKM

MHCHHIO CIICIHMATIHUCTOB, OH BO3HHUK
B PE3Y/AbTATE IIEPEHECECHHOIO PaHEe
pocnajeHus. [loaTomy pasaeneHue
neTnae KUMEeYHNKA HECKOIBKO 3aMe/I-
JIMJIO XOJ1 OIIEPALIUH, YTO HEBO3MOXKHO
OBLIO IPEABUICTD.

B npouecce paspenenus 3ute 6bl1a
OCTABJICHA [IPABas IIOJIOBUHA TOJICTOM
KHWIIKH, BBIIIOJTHCHA AIIIICHAKTOMMA
(ornepanus 1o yAaJeHUIO YepBeoOpas-
HOT'O OTPOCTKA CJIENOH KUIIKU, KAK
IIPpU Cro BOCHAJICHHUW — ANINICHINITN-
TE€) U YIIUTO OTBEPCTUE B IIOAB3JOMLI-
HOH KHUIIKE B MECTE pa3pesa. ['mure,
COOTBETCTBEHHO, OCTABJICHA JIEBAs
TMOJIOBUHA TOJCTOW KHUIIKU U HAJO-
JKEH HMJIEOKOJI0aHACTOMO3. O6euM Ha
NePEHIO OPIOMHYIO CTEHKY CJIEBA
OBIJTH BBIBEJICHBI KOHIIEBBIE KOJIOCTO-

ObIAM TOTOBbI KO BCEMY.

(eKTHOM HOTH, HE IpeceKas ux. Ilpu
CUJIBHOM NPECEYECHUHN COCYJOB JIO-
CKYT TKAHU XYK€ CHAOXKAETCA KPOBBIO
U JOJIbIIE NPUKUBACTCA. [ oA~
JEPKAHUA COOTBETCTBYIOIIETO IOP-
MOHAJIBHOI'O (POHA OPraHU3M4 Bpadu
pa3neIuand SMYHUKY, YTOOBI KAXKA0M
M3 JEBOYCK JJOCTAJIOCH 110 OJJTHOMY.
HecMOTps HA TO 4TO MOCJE Onepa-
UM AIUEHTKU 9YBCTBOBAIU CE65 XO-
poHIo 1 60JIEBBIX OUIYIIECHUH Y HUX HE
OBLJIO, OITBITHBIE PEAHUMATOIOI'M ObLIIN
T'OTOBBI KJIIOOOMY IIOBOPOTY COOBITUIL.
B Tedyenue nepBpIX CyTOK OGIHM3HELBI
JAblmanu ¢ nomomeio UBJI (anmmapara
MCKYCCTBCHHOM BEHTHJIALUU JICTKHX).
12 cyTOK 32 3UTON U ['M'TOI KPYTIJIOCY-
TOYHO HAOJIIONAIN BPA4Y U MEJICECTPaA
B OT/CJICHUU PEAHUMALUU U UHTCH-
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PASIENEHHE BNUSHELDB

CHUBHOU TEPANUU. B KIMHUKE CECTPBI
HAaXOAWUINUCh B TEYECHUE MECAIL, IIOKA
UX COCTOSIHHUE HE CTAJO CTAOMJIBHO
YAOBJIETBOPUTEILHBIM.

Anuaor

He Bce Bpaun, y4aCTBOBABIIUE B OIIC-
panuu, 6bUIM COIVIACHBI C PEIICHUEM
KOHCHJIMYM4d, HO 3TO HU B KOE MEPE HE
IIOMEMIAIO UM BBIIIOJTHUTDL CBOH IPO-
peccrOHaIbHBINA JOIT. A CITYCTSI HEKO-
TOPOE BPEMs IIPOU3OIIIO COObITUE, 3a-
CTABMBIIICE UX U3MEHUTDH CBOE MHCHHE.

YMmepnu Mama u /lamma KpuBOIIAIOBHI,
TAKME K€ MIIUOIIATH, KAK U CECTPhI
PesaxaHOBEL. B cBOC BpeMsa Bpadu
TOJIBKO HA6GJIIOAAIN 34 UX PA3BUTHU-
€M, 4 O PA3/ICJICHUU HE ObLJIO U PEYH.
B LleHTpaJIbHOM HAYy4YHO-UCCIEL0OBA-
TEJIBCKOM UHCTUTYTE TPABMATOIOTUH U
OpPTONEANH UM TOJIBKO aMITyTUPOBAJIN
TPETHIO HOI'Y ¥ HAYYMJIU [IE€PE/IBUT'ATh-
€4 IIPY IOMOIIUA KOCTBIJICH.

Vrpom 13 anpena 2003 r. Mame
NOCTABUJIA JUATHO3 — OCTPBIN MH-
dapkr. B TeyeHue nosydaca Bpadu

0€3pEe3yNAbTATHO NBITAJIUCH «3aAT1y-
CTHUTb» OCTAHOBMBIICECHA CEPILE.
Jamre ¢ KaxxJo MUHYTOU CTAHOBU-
JIOCh BCE XYK€, HO O CMEPTU CECTPDI
€y He cKazasn. OHa yMepsa BO CHE OT
WHTOKCUKALIUU Yyepe3 17 yacos nmociie
cmepTu Mamu.

Kakasa cygp6a yroropaHa 3uTe
u I'ure, HE 3HAET HUKTO, HO BPpa4H
DHUITATOBCKOM OOJIBHHUIBI CACAATU
BCE OT HUX 34BUCAIIICE, YTOObI OHA Ha-
KOHEI] yJIBIOHYIACH AeBOYKaM. U 3TO
CTOUT JIIOOBIX 3aTPAT. }}

Onepou,mm No PA3AEAEHMIO, KAK MPABUAO, MPOXOANT
YCMELLHO, ECAU AETSIM He BOAbLLE TpeXx AeT. Kpome
TOro, MOCAEACTBUSI ONEPATUBHOTO BMELLATEALCTBO
30BUCAT OT BAPUAHTOB CPACTAHMS. ONACHO PA3AEAITh
OAN3HELIOB, CPOCLUMXCS B OBAACTI BPIOLLHOM MOAOCTU,
TA3A Y HUKHUX KOHEYHOCTEN (MLUMOMAToB), C OBLMM
CcepALEeM, COEAVHEHHbIX HO YPOBHE MOYAHOW KASTKM
(topakonaroB). OaHako B 2001 r. B CaHkT-lNeTepbypre
YCMNELHO NPOONEePUPOBAAU HEAEABHBIX MAAbILLEK,
AHIO 1 MaLly SIKYyLLIEHKOBbIX, CPOCLLUNXCS TRYAHBIMU
KAETKAMMW 1 HOCTUYHO XXMBOTUKAMK. OnepaLus 6GeiAa
O4YeHb CAOXKHOW, T.K. Y AEBOYEK OKA3AAACH O6LLAS
cepAeYHAs CYMKA C ABYMSI CEPALIAOMU, KOTOPYHIO
MPULLAOCH PA3AEASTb. Kpome Toro, y OAHOM 13 AEBOYEK
OBHAPYXXMAN MOPOK CepALA, MOSTOMY OHA NEPEHECAT
ele OAHY onepaumto.

CepbesHas yrpo3a AETAABHOTO MCXOAQ BO3HUKAET
11 BO BPEMS PA3AEAEHNS MALNEHTOB, CPOCLUNXCS]
rTOAOBAMM U UMEIOLLMX OBLLMIA MO3T (KPDAHMOMAroB).
MepByo NOAOCOHYIO OnepaLuto NPoBEA B 1952 1. oOKTOP
YKak Teanep ns wrarta Orano, CLUA. B Hawewn ctpaHe
3TOT OMbIT MOBTOPUA AUPEKTOP MOCKOBCKOrO MHCTUTYTA
HEeNpoOXMpyprm nm. bypaeHKo akaaeMmnK AAEKCAHAR
KOHOBAAOB. AeCSITb AET HO3OA OH PA3BLEAUHUA
BAN3HELOB 13 /AUTBbI, CPOCLLUNXCSI HE TOABKO ABAMM
1 MOKYLUKOMMW, HO U YOCTbIO
moa3ra! Amua Buamm n Butaamm
TAMYASIBMYIOTE HOXOAUAUCH
B PA3HbIX MAOCKOCTSIX, OHU BbIAV
PO3BEPHYTHI B PA3HbLIE CTOPOHBI
(NpUMepHO Ha 90°). Celyac a1o
OObIYHbIE AETU.

AaAe n AaAQH BUAXKAHM,
29-AeTHNE CEeCTPbI, OYEHb
XOTEAU YBUAETb APYT APYra 6e3
NOMOLLM 3epKAAQ. Ho Bpa4m
HECKOAbKO PA3 OTKA3bIBAAUCH
MPOBOAWTE ONEPALMIO MO
PA3AEAEHMIO B3POCAbIX
KPQAHMONAroB. PUCK HapyLUeHus
MO3roBbIX GYHKLMIM M OMACHOCTb
AETAABHOIO CXOAQ BbIAU
CAULLKOM BeAMKN. ONepmnpoBaATL
MOAOABIX XEHLLMH COFAQCUAUCH
ABQ TOAQ HA30A B 3HAMEHUTOM

CUHIANypCKOM rocnutase «PaddAac», HO He AGBOAU
rAPAHTUN, 4TO O6Ee CEeCTPbI BEDKMBYT. YHUKAABHAOS
onepaums (y cectep 6buiAa 06LWAs MO3roBAsi OGOAOYKA)
30KOHYUAQCH O4YEeHb MEYAABHO — BPAYM HE CMOTAMU
COXPOHUTb XWN3Hb HYN OAHOW N3 AEBYLLEK.

BoAbLLE WAHCOB HA yCcneXx Y 6GAU3HELLOB, COEANHEHHbIX
OT TOAUU AO TPYyAN (OMPAAONAroB). MI3BECTHO, YTO eLe
B 1902 1. BO PP AHLIMN BbIAQ MPOBEAEHA OMEPALLUS MO
pasaeneHunto 14-AeTHUxX cectep Paanupl n AoANLbI,
CPOCLUNXCS TPYAHBIMY KAETKAMMW U XKMBOTAMU. OAHCO
13 cectep 3060AENA TYOEPKYAESOM, U, YTOObI CAACTU
BTOPYIO, AOKTOP AOY3H NPOBEA UCKAKUYNTEABHO
CAOXHYIO ONMepaLmio, KOTOPAsS OKA3AAAChH HE OYEHb
YAQYHOM. HO rAGBHAOS LLEAb BBIAG AOCTUTHYTA — PaaMLO
OCTAACQChH B XKMBbIX 1 MEPEXUAQ CECTPY HO ABO FOAQ.

A yepes cTo AeT, B 2001 1., BpUTAHCKME XMPYPTU N3
BUpMMHrema ycnewHo pasaeAnAn TPEXME CSIYHbIX
CUAMCKNX BAM3HELLOB MayaTT, KOTOPbIE BbIAU
COEeAMHEHBl HE TOABKO YY4ACTKOM MO3BOHOYHUKA, HO

M YACTbIO KMLWKK. 15-4aCOBAs onepaumus NpoLwAa 6e3
BUAVMBIX OCAOXHEHUI.

DPDEeKTMBHOCTE ONEPALLU 3ABUCUT TAKXKE OT CTEMEHN
CPALLEHUS YKMBHEHHO BAYKHBIX OPTAHOB, B OCHOBHOM
nevyeHu. B 7ex cAy4asx, KOraa nevyeHb COBMELLEHA,
BO3MOXXHQO CUTYALMSI, KOTAQ OAHOMY M3 ABYX MALMEHTOB
HE AOCTAHETCS BOKHOTO OPraHa. Puck
O4YeHb BEAUK, N MHOTUE HEYAQYHbIE
MICXOAbBl ONEePALMN CBA3AHBI UIMEHHO
C atom Nnpobaemon. OAHAKO ACXKE
€CAM 3TOT OPraH obLmMin, BONPOC,
ONepPUPOBATb NAW HET, YHOCTO
OCTAETCS OTKPbITBIM.

Bpayam n poaCTBEHHMKAM
MPUXOANTCST CTAAKMBATLCS CO
CAOXHbBIMW 3TUYECKUMU MPOBAEMAMMU.
Koraa cpoclumecs 6An3HELbI
POXAQKOTCS GOABHBIMU, LUAHC BbIXKNTb
MOPOW €CTb TOABKO Y OAHOTO pebeHKa,
Y MPUXOAMUTCS KEPTBOBATb YKM3HBIO
BTOPOro 6AM3HeLa. MIMeHHO Tak
MPOW3OLAO B 1973 I. NpW PA3AEAEHUMN
6An3HeL 0B YoaeH. OaHA 13 cecTep,
betcu, ctana ooHopoM KpnCTUHBI,
KOTOPAS >KMBET MO CEN AEHD.

B mupe nayku
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NNAHETONOTHA

AANQH PyouH

CTOAKHOBEHMS
ACTEPOUAOB
HO POHHEM

3TAMNE 3BOAOLNM
COAHEYHOW CUCTEMDI
MOTAM PO30rPEBATh
HEKOTOPbIE N3 STUX

KOMEHHbIX TEA
AO BbICOKOW
TEMNEPATYPSI.

110 PAJOIPENO

aCMepougbI?

HYTPEHHUH pa3orpes 3eMIn

B OCHOBHOM O0€ECHEYUBAIOT

YEeThIPE JOJITOKHUBYIIUX pa-
auonsorTona: Kanun-40, ropun-232,
ypaH-235 u ypaH-238, KOTOPhIE, PaC-
nmagasach B yCTOﬁHHBbIC HN30TOIIbI, BbI-
JEAI0T SHEPTUIO B TEUECHUE MUJIIA-
apaoB jeT. bonpmoi pasmep 3emin
(mpuMepHO 12 740 KM B JuamMeTpe)
rapaHTUPYET JOBOJIBHO MEIJICHHYIO
IIOTEPIO TEIIA, YEM U OO'bACHAETCS
HaJIU4NncC y HaIllEH MJIAHEThI JKHUIKOTO
BHCHIHCTO AApPa U BYJIKAHUYCCKUX
U3BEPKEHUM HA IMOBEPXHOCTHU. HO
60J1e€C MEJIKHUE TE/Ia, UMCIONHE 6OJThb-
mee COOTHOUEHHUE IIOMAJU TOBEPX-
HOCTHU K OO'bEMY, OCTBIBAIOT OBICTPEE
34 CYET M3JIYYEHUA TEIIad B KOCMOC.
Hanpumep, Ha JlyHe, KOTOpasa 1o4TH
B 4 pasa MeHblIe 3E€MJIU, U3TUAHUA
BYJIKAHUYECKHX 043aJIbTOB IIPEKPA-
THUJIACH ITOYTH 3 MJIP/. JIET HA3A/I.

Eme 6pIcTpEe TEPAIOT TEIIO KaMe-
HHUCTBIE ACTEPOUIBL, KOTOPbIE 6OPO3-
AT BHYTPEHHIOIO 00/1aCTh COJTHEYHOU
CHUCTEMBI, B OCHOBHOM MEX/y OpOH-
TaMu Mapca u IOnmrepa. ¥ Tpersero
110 pazMepy acrepouja, Becrsl, qua-
MeTp—516 KM, OTHOIICHHUE JIOTA-
11 TIOBEPXHOCTH K 06beMY B 25 pa3
oospuie, yeMm y 3emun. Ho BOT mapa-
JIOKC: HECMOTPA HA MAJBI pa3Mep,
371eCh BUJHBI CJICJIbI I'€OJOTUYCCKON
AKTUBHOCTU. CHEKTPOCKONIUYECKUE
HUCCIEJOBAHUSA NOBEPXHOCTU BecTnl
YK43bIBAIOT H4 TO, YTO OHA IOKPBITA
BYJIKAHUYECKHUM 0434IbTOM, IIO3TOMY

YUYEHBIC CYUTAIOT, YTO €€ HEJPA KOIad-
TO 6BUIN pacHaaBaeHbl. OJHAKO IIPU-
YHUHOH Pa30I'peBd, KAK NOKA3bIBAIOT
pacycCThl, HC MOTJIH O6BITH JOJITOXM-
BYLIME PAAUOU3OTONDL. C y4eTOM UX
HAYaJIbHOM KOHIICHTPAIIUH U OKHU /A~
€MO¥ CKOPOCTH OXJIAXK/ACHUSA PAJUO-
AKTUBHBIM PACIaji HE MOT PACTONHUTD
Becrty, 1an 11060711 1pyror acCTepou/.
O4EeBUTHO, TOJIKEH OB JICICTBOBATH
MHOU MEXAaHU3M Harpesa. Ho kakor?
B nocnepnue roawr 61arogapst Koc-
Muuyeckomy annapary NEAR (Near
Earth Asteroid Rendezvous — «Bcrpeda
C OKOJIO3EMHBIM ACTEPOUJOM») IIO-
ABUJIACH BOSMOXKXHOCTD ITOJIYYUTDH OT-
BET HA UHTEPECYIOMMNI OOJbIIUHCTBO
acTpoHOMOB Bonpoc. Korga B 1997 1.
rojly OH IPOJIETAJ MUMO ACTEPOUA
NIQ.TI/I.TII),HQ.7 U3MCPCHHA I'PABUTAIIN-
OHHOTO NPUTSKEHUS ANIapaTa K a-
CTEpPOUy HNOKA34JIU, YTO MACCA KOC-
MHYECKOTI'O TeJId HEOKMJAHHO MaJia.
YdeHble 3aKJIIOYNIIN, YTO Y MaTHIIb/bI
HU3Kas IJIOTHOCTD U YTO BHYTPH OHA,
BCPOATHO, OUYCHDb ITIOPUCTAA U PBIXJIAA.
OTKpBITHE NOABEPIIO COMHEHUIO
TIPCXKHUC B3T/IAIbI HA JUHAMHKY ACTC-
POUIOB U HOATBEPAUIIO UICIO O TOM,
9YTO CTOJKHOBCHMWA KAMCHHBIX TCJI
MOTYT OBITh HCTOYHHUKOM UX CUJb-
HOI'O Harpesa (HO cama MaTuiabaa,
BEPOSATHO, HUKOT/lAd HE MJIABUIACD).
DTa TUNIOTE3A MOATBEPXKIACTCA pe-
3yJIbTATAMH UCCJIEAOBAHUI METCOPH-
TOB — YHABIIMX HA 3€MJIIO OCKOJIKOB
aCTEPOU/IOB. >

B MUPE Hagku



NNAHETONOTHA

NMoApyMsSIHEHHbIe METEeOPUTDI

MeToabl CIEKTPOCKOINH ITO3BOJIAIOT
CPaBHUTD CHEKTPHI CBETA, OTPAKEH-
HOTO OT aCTEPOMU/A, CO CIEKTPAMH
3CMHBIX ITOPO. Paznuunbie MWHCPAJIBI
MOTJIOMAIOT U OTPAXKAIOT CBET PA3HOMN
JIIMHBI BOJIHBL: 0A3aJIbT, HAIPUMED,
MOIJIOMAET CBET CPa3y 32 KPACHOM
rpaHuLel BUAMMOIO JUANA30HA.
V4eHBbI€ UCIONB3YIOT CIIEKTPOCKOIIHUIO
JUISL KJTACCU(PUKAITUU TAK HA3bIBAEMBIX
MaJbIX IIJIAHET. BOo BHyTpenHen oba-
CTU MOSICA ACTEPOUJOB JOMUHUPYIOT

HeThl. [ToaBasiomee 60JbITUHCTBO
U3 TEX JICCATKOB THICSAY METECOPUTOB,
YTO XPAHATCI B HAYUYHBIX KOJJIEKIIU-
X, IONAJIU K HAM UMEHHO M3 IO0sICa
acTEepoOUIoB, U TOJIBKO 60 mau 70 3K-
3EMILISIPOB, ITIOXO0KE, OBLJIN BBIOPOIIIE-
Hbl ¢ JIyHbl 1 Mapca. BoapmmHCTBO
OOBIYHBIX METEOPHUTOB (XOH/IPH-
Thl) COJEPKHUT MHOXECTBO HMIAPUKOB
(XOHJp) AMAMETPOM HE H6OJIEE MUII-
JIUMETPA, B OCHOBHOM COCTOSIIUX
U3 CUJIMKATOB (cm. cmp. 72-73). OHn
chOPMHUPOBAITUCE TOUTH 4,6 MIIPJL. JIET

KpynHble OObEKTbI COXPAHSIKOT TEMAO AyYLLIE,

OO'BEKTHI KJIACCA S, TIPE/ICTABIISAIONINE
COO0OU CMEMIAHHYIO I'PyIy, OObeu-
HAIOILYIO T€JI4, KAK HOABEPIraBIINECs
TUIABJICHHUIO, TAK U HC IMOJABCPTABIIN-
ecda. Bo BHEMIHEN 9aCcTH 1osAca (Janee
450 muH. kM oT COJIHLA) Hpeobaana-
0T O6'beKTHI K1aCcCOB C, Pu D. Tloxoxe,
4TO 3TO HUKOIJA HE IJIABUBIIMECS
MPUMHUTHBHBIC TE€IA OAHAKO METOJOM
CIIEKTPOCKOIIUH MOXKHO UCCJIEJOBATD
JIMIIb TIOBEPXHOCTH TE. A BE/Ib jaJie-
KO HE BCETJd BEPXHUM NbIJIEBOM CJIOM
ACTEPOU/A JAET NPEACTABICHHUE JaXKE
O BEIIECTBE €I'0 KOPBI.

Jpyror noaxon MpeAnoaaracT u3-
YYEHUE METCOPUTOB, IPOUCXOIAIINX
U3 1105ACa ACTEPOUAO0B. OTIOMAHHBIC
OT UX POJUTEIBCKUX ACTEPOUJOB
U BBIOPOIIEHHBIC IPU CTOJIKHOBE-
HUAX, TAKMC KAMHH ITOCTCIICHHO M-
IPUPYIOT K OPOUTAM, IEPECEKAIOMUM
3€MHYIO, U B KOHIIE KOHIIOB 3aXBAThbI-
BAIOTCA NIPUTAKCHUCM HaIeu 1Jia-

4eM MOAbIE.

HAa3a/1 B IPOTOCOJHEYHOM TYMaHHO-
¢ty (06J1aKE Ira3a U IIbLIH, U3 KOTOPOT'O
o6pasoBanack CoJHEYHAA CUCTEMA)
U TIO3XKE, B 3IIOXY POCTA KAMEHHUCTBIX
TEJI, CTAJIM OCHOBHBIM KOMIIOHEHTOM
ACTEPONJIOB.

Y4eHbIC yBEPEHBI, YTO XOHAPHUTEI HE
MJIABUJIMCh C MOMEHTA (POPMUPOBA-
HUA UX POJUTEIBCKUX ACTEPOUJOB,
MOCKOJIBbKY IIJIABJICHHUE PA3PYLINIIO
ObI XOH/IpBL. OJITHAKO Y MHOT'UX TAKUX
METEOPUTOB €CTh IPU3HAKH TOTO,
4TO OHU PA30TPEBAIUCH JO TEMIIEPA-
TYP HVJKC TOYKH IJIABJICHUA XOHJIP.
XOHJPUTHI JACIAT HA MECTh TUIIOB
B 3aBHCHMOCTH OT CTEIIEHU TEPMUUC-
CKOI'O MJIM BOJHOI'O MeTaMopdusma —
M3MEHEHUHN MUHEPAIbHON CTPYKTY-
PbI, BEIBBAHHBIX HAT'PCBOM UJIN BO,ZIOI;I,
KOTOpPBbIE OHU MpPETEPHETN C MOMEH-
T4 CBOEro 00pa3oBaHUd. XOHAPUTHI
TUIIA 3 HAUOOJIEE€ IPUMHUTHUBHBIC: MU-
HCPAJbHBIC YACTHUIIBI B HUX HUKOTJA

OB30OP: TENAO OT CTOAKHOBEHMIN ACTEPOUAOB

1 /ACTEPOUABI, HECMOTPS HA UX MAAbIN PA3MEP, BbIAY CUABHO PA3OMPEThI B PAH-

HIoKO 9noXy COAHEYHOW CUCTEMBbI.

1 FeoXMMKM MOAQrAAK, YTO UCTOYHUK PA3OrPEBA ACTEPOUAOB — KOPOTKOXKMBY-
LA U30TOM AAIOMUHWKS, HO PACYETbI MOKA3AAMU, YTO OAHOTO PAAMOAKTUBHOIO

paAcnaAd 6bIAC Bbl HEAOCTATOYHO.

1 AOMOAHUTEABHBIM ICTOYHUKOM TEMAQ, BO3MOXXHO, ObIAM B3ANMHbIE CTOAKHOBE-
HUS MOPUCTLIX ACTEPOUAOB. VI3yYyeHne MeTeopmUTOB MOKA3bIBAET, YTO MOLLHbIE
CTOAKHOBEHMUSI MOTAW HArpEeTb MHOTME ACTEPOUABI MOCAE UX DOPMUPOBAHUSI.

HE IIEPEKPUCTAJUIN3OBBIBAIUCD B pe-
3yJIbTATE HAIPEBA. Y TUX METCOPUTOB
JIOBOJIBHO BBICOKOE COLEPKAHUE JIETY-
YMX BEUIECTB (BK/IIOYAsd O1arOPOJAHbBIC
rasbl 4 BOAY) U MHOT'O KPOIIEYHBIX
NPECOTHEUYHBIX YACTUL, — IIBIJIH-
HOK, KOTOPbIE MUJIIMAP/bI JIET HA34/[]
POAUINCH BO BHEHMIHUX aTMOCKHEPAX
JPYTUX 3BE€3J U OCTAJMCh HEU3MCH-
HBIMH 32 BCIO UCTOPHUIO COJTHECYHOU
cUCTEMBI. JJTaHHOE O6CTOATENBCTBO
JIOKA3bIBAET, YTO XOHAPUTHI 3-I'O TUIIA
HUKOIZId HE HAIPEBAJIMUCH 60jI€e YeM
10 400—600°C.

XOTd XOHJPUTHI 3-I'0 THUIIA U HE Ha-
IPEBAIUCH JO BBICOKUX TEMIIEPATYD,
MHOTHUE U3 HUX IIOABEPITIUCH BOJHOMY
M3MEHEHUIO B CBOUX POAUTEIbCKUX
actepounsiax. BO3MOXHO, MICTOYHHUKOM
BO/Ibl OBUIH JIEASAHBIC KPUCTAJLIBL, Ta-
ABIINE, KOIZld KAMHU HAIPEBAJIUCDH 10
IUTIOCOBBIX TEMIIEPATYP, UK BOAOCO-
JepKAlMe CUMUKATHBIE MUHEDPAJIDL,
KOTOpPBbIE O6E3BOKUBAJINUCH IIPU HE-
CKOJIBKUX COTHSAX I'PaJycoB Llenbcusi.
XOHJIPUTHI TUIIOB 1 1 2 OTINYAIOTCA OT
THUIA 3 B OCHOBHOM TEM, YTO UCIIBITA-
JIM CUJIBHOE BOJJHOE U3MEHEHUE, KO/
BO/14 OKHCJIMJIA OOJIBIIYIO YACTD JKEJIC-
32 1 HuKend. CojepKaHue BOAbI (110
BECY) B XOHAPUTAX: OKOJIO 11% — msa
1-ro Tuna, okono 9% — A 2-ro THUIA
n 2% WUJIA MEHBIIIE — AJI4 3-TO TUIIA.

XOHAPHUTHI OT 4-T0 10 6-TO THIIOB
MOKA3bIBAIOT BO3PACTAIOIIYIO CTE-
IIEHb TEIJIOBOTO MeTaMOpP(dU3M4a.
OOmupHas NEPEKPUCTANINU3ALUA
34CTAaBUJIA XOHJPBl U CMEXHbBIEC MH-
HEpPaJbHBIC 3€pHA B MATPUIIE (BEIIEC-
CTBO, B KOTOPOE BKPAIJICHBI XOH/IPbI)
YKPYIHATBCA U CTAJIKHUBATBCA APYT
¢ apyrom. Kpome TOr0, HarpesaHue
Pa3pymuao OOJIBIUHCTBO NPENCOII-
HEYHBIX 3€PEH M 3HAYUTEIbHO YMEHb-
LU0 COAEP:KAHUE 6JIATOPOJHBIX I'd-
30B U BOJBL ITOXOXE, 4TO XOHAPUTEI
Harpesaauch ot 600 10 950°C.

MeTeOopUTHl APYTUX TUIOB TAKXKE
UMEIOT NIPU3HAKHU NaBaecHusd. Ecin
XOH/JPUTHBIA ACTEPOU], PACIIABUTCA
MOJTHOCTBIO, TO METAJUIBI X CUJIUKATEI
00pa3yIOT HECMENIUBAIOMIUECS KU~
KOCTHU: OHU PA3AEIAIOTCH MO IJIOT-
HOCTH, K4K MaCJIO U BoAa. ITnoTHOE
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NASA/NSSDC (Mathilde and Eros); JEN CHRISTIANSEN (orbital diagram)

JKHUJIKOE JKEJIE30 U HUKEJIb IIOTPYKa-
IOTCSI BHYTPD, K A[IPY 4CTEPOU/4, U 1O
Mepe OXJIAXKACHUA MEJJIECHHO KPU-
CTAa/IM3yloTcda. Hag aapom culInKa-
ThI 34TBEPAEBAIOT B KAMECHHYIO M4H-
THIO, YACTUYHOE ILJIABJIEHUE KOTOPOH
poxpaeT 6a3anpTel. Ilocaegnue Mo-
I'yT HOJHUMATHCSA K NOBEPXHOCTH
u (pOpMHUPOBATH KOPY. B pesynbrare
rnonay4yaercs nup@epeHInpOBAHHOE
Tes1o. [TIo-BUAUMOMY, MHOTME METEO-
PHUTBI BOBHUKAIOT U3 TAKHUX 4CTEPOU-
JI0B. BONBIIMHCTBO JKEJIE3HBIX METE-
OPHUTOB, KDYITHEHUIINUX KOCMUYECKUX
00BEKTOB, HAUJACHHBIX Ha 3eMmJe,
IIPEACTABIAET COOOM KyCKH ALEP pac-
IUIABJIECHHBIX 4CTEPOUAOB. Kak nomna-
raloT, MHOTHE U3 JKEJIE30KAMEHHBIX
METEOPUTOB OOPA30BAJIUCH HA I'Pa-
HULIE MEXAY AAPOM U MAHTUEH, 4 el1e
OJJHA IPYIIId METEOPHUTOB — 9BKPHUTHI,
O4YEBUJHO, IPOU3OUIIA U3 KOPHI.

B niesom 6onee 90% acTepouHbIX
METEOPUTOB, Yb€ MAJECHUE HA 3EMIIIO
HAaO6JIIOAATIOCH IO TOI'O, KAK UX HAIUIN
Ha IPYyHTE, UMCIOT IIPU3HAKU IJIABJIC-
HUA (HAIIpUMEDP, KEJIC3HBIE, XKEJIE30-
KAMCHHBIC U 3BKPUTBI) MJIX CUIBHOT'O
MeTamopdusMa (XOHIPUTHI TUIIOB
4,51 6). I[I03TOMY MOXHO 3aKJIIOYHTD,
YTO MHOI'HE ACTEPOU/IbI ObIIIN KOIZIA-TO
ropAa4uMu. Ho 94T0 MOITIO TaK CHJIBHO
Pas3orpeTb ACTEPOUBL, €CIIH OHU ObLIN
CJIUIIKOM MaJIbL, YTOOBI COXPAHATD TEII-
JIO JJOJITOKUBYIIUX PAJUOU3OTOIOB?

50 neT Ha3aJ HOOEJIEBCKUU Jaypear
xumuk l'aponsy FOpu (Harold Urey)
IIPEJIONIOKUI, YTO ACTEPOM]L MOT Pa-
30I'PETh PacCaj] OTHOCUTEIBHO KOPOT-
KOKHUBYIIEI'O U30TOIA ATIOMUHUNI-26
(ZGAI). B oTtnnumne oT 0O6BIYHOTO AJTI0-
MUHUA-27 (27Al)) MMEIOIIECTO HAa OJUH

2
2°Al necrabunen:

HENUTPOH OOJBbIIE,
. 2

OH ITPEBPAITACTCS B MATHUI-20 ( 6Mg),

BBIJICJIAS IIPU PacHajie 3HEPTUIO.

20A1 cocrasmser

Ilepuon monypacnanga
730 TBIC. IET, 4YTO B THICAYH PA3 KOPpOUE,
YeM y JOJITOXKUBYIUX PAITMOU3OTOIIOB.

2
ITockobKy pacmnap, 26

Al npoucxoaut
OBICTPO, KPOIIEYHOE KOTUICCTBO ATO-
'O U30TOIA MOKET CHJIBHO PA30TPETh

AK€ MAJICHBKOE TEJIO 1O TOI'0, KAK OHO

AcCTepounabl POAUAUCE BoAee 4,5 MAPA.
AET HO3Qa A, KOTAQ B MPOTONAQHETHOM
TYMOHHOCTU HOYOAN GOPMUPOBATLCS
TBEpAble TeAd. B 1997 1. 3oHA NEAR
NPOAETEA BOAN3U ACTEpOUAQ
MaTtnabAa (CpPaBA) M OBHAPYXKUA, YTO
OH O4Y€eHb PbIXAbIM. B 2000 . NEAR BbILLEA
HO opBUTY BOKPYT Dpoca (BHU3Y),
MEHbLUEro U 6GOAEE MAOTHOTO TEAQ,
NOKPLITOrO KPATEPAMM.

MaTnAbAC

BOABLUMHCTBO ACTEPOMNAOB, BKAIOHASI MATUABAY, HOXOANTCS B MOSICE MEXAY OPOUTAMU
Mapca u lonutepa (3poc ABMXKETCS MO opbute BAMKE K 3eMAE). POCCTOSIHNE MEXAY
KPYMHBIMW OGBEKTAMWN COCTABASIET MUAAVMOHBI KUAOMETPOB.

Mepkypun

BeHepa

M3JIYYUT TEIJIO B KOCMOC. Ho Harpesa-
HUE JJIUTCSA HEJOJTO — BCET'O HECKOJIb-
KO MUJIJIMOHOB JIET, ITIOKA BECh 2071 e
IIPEBPATUTCA B 26Mg.

HexoToppie aCTPOHOMBI CYUTA-
0T, YTO 26A1 BO3HUK B XOJ€ ANCPHBIX
PE€aKkui B MACCUBHOM 3BE3/I€, KOTO-
past 4,6 MIP/. JIET HA3aJ, B3OPBAIACDH
KaK CBEPXHOBAA U <«BIIPBICHYJIA» 3TOT
M30TOI B IPOTOCOTHEYHYIO TYMaH-

lOnutep
3emas

Nosic
acTepouAoB

HOCTb. OHHU TIOJATAIOT, YTO YAapHas
BOJIHA OT 3TOIM CBEPXHOBOM KaK Pa3
M BBI3BAJIa KOJIJIAIIC Ta30BOro o6J1a-
K4, U3 KOTOPOTO C(POPMHUPOBAIUCH
COJIHIIE U TJIAHETHL. B 1aHHOM Ciy-
qae 2°Al mor OJIHOPO/IHO pacrpe/e-
JIATHCS IO TYMAHHOCTH, CTAB UCTOY-
HHKOM BBICOKOI TEMIEPATYPHI s
KAMEHHBIX TeJI, POPMHUPYIONUXCS HA

Pa3HBIX pacCcTOAHUAX OT CONMHIIA. p

B Mmupe Hayku
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NNAHETONOTHA

(HexkoTopoe KOJIMYEeCTBO 20A1 mor0
TAK)KE BO3HUKHYTD I1OJ] BO3LEUCTBU-
€M MHTCHCHUBHOU pajlaliuy BOIU3HU
mononoro COJHIIA U 3ATEM pa3HE-
CTHCb COJIHEYHBIM BETPOM IO IIPO-
TOIJIAHETHON TyMaHHOCTH.) Ecin
Konmuectso 2°Al 6b1710 JOCTATOYHO
BEJIMKO, OH MOT' IIOJTHOCTBIO pacIja-
BUTb HEKOTOPBIEC ACTEPOUbI, OOpa-
30BABIIHECS IIEPBBIMU. A y TEX ACTE-
pOUJOB, KOTOPbIE C(POPMUPOBAIUCDH
MO3KE U, CJIEAOBATENbHO, IOJYy4YNIN

MCHbIICC KOJIUYCCTBO 26

Al, paguo-
M30TONHOE HATPEBAHUE CO3JAJIO OB
«IyKOBHUYHYIO» CTPYKTYPY. [IOCKONIBKY
BHYTPEHHHE OOJIACTU ACTEPOUA
OXJIAXKJAIOTCS MEJJICHHEE BHEIHUX
CJIOEB, BEUIECTBO B AJPE UCHBITATIO
Obl 60abMMUIT MEeTaMOP(pU3M (IIpe-
BPATHBUINCH, HAIIPUMED, B XOHJ PUTHI
THIa 6). Menee MeTaMoOp(U30BAHHBIC
XOHJIPUTHI (TUNOB 5, 4 1 3) cpopmu-
POBAJIMCh Obl B KOHLIEHTPUYECKUX
000704YKaAX OJIUXKE K NOBEPXHOCTU
acTepouza.

I IPOBEPKHU I'MIIOTE3bl YUCHBIC
HUIIYT B METEOPUTAX U3OBITOYHOE CO-
JepKaHUE 26Mg, NpOAYKTa pacnaja
20A1.B JACTHOCTH, UIIYT B MECTCOPUT-
HBIX MUHEpPaIaX, 60raTbIX aJIOMUHHU-
€M, HO 6€JHBIX MaTHUEM. B nocnegnee
BpPEMA T€OXUMHUKU U3YYaIOT AHOPTHUT
(M3BECTKOBBIN IOJIEBOU IINAT) U I'M-
OOHUT, UCIOJIb3ysl HOHHBIEC MUKDPO-
30H/1bI, 6OMOApAUPYIONIHE OOpPaA3EL]
C(POKYCUPOBAHHBIM MOHHBIM JIy4OM,
4TOOBI BBI3BATb UCIIyCKAHUE BTOPHU-
HBIX MOHOB C IIOBEPXHOCTU O6Pa3LIa.
I[Ipu6Op HAIIPABJIAET 3TH BTOPUYHBIE
HMOHBI K MACC-CIIEKTPOMETPY, KOTOPBIH
AHAIM3UPYET UX COCTAB.

JaHnHbIE UCCIEJOBAHUA YKA3AIH
Ha HAJIUYUE B IPOILIOM 2041 B TyrO-
MJIaBKUX BKJIIOYEHUAX: KPOMIEYHBIX
MHUHEPAJIbHBIX CKOIUIEHUAX, 60IaThIX
KJIbLIMEM U AJIIOMUHHEM, BKPAILJICH-
HBIX B XOHJPUTBI HAPAY C XOHJPAMHU.
TyrormiaBkue BKJIIOYEHHUA (POPMUPY-
IOTCS IPU BBICOKUX TEMIIEPATYPAX,
He Hrke 1180°C, Tak 4TO OHH, BEPO-
ATHO, BO3HHUKJIH 1O TOr'O, KaK IIPO-
TOIJIAHETHAA TYMAaHHOCTb 3aMETHO
oCTblId. Y GOJBIIMHCTBA U3YUYECHHBIX
BKJIIOYEHUH B IEPUO], UX (DOPMHUPOBA-

HUA COJICPKAHNE 20A1 110 OTHOMEHHIO
K OOBIYHOMY H30TOITY 7Al cocTaBns-
JIO OKOJIO 4,5 X 107>, Takoe OTHOmEHME
HAa3Ba/I1 KAHOHUYECKUM.

CTONb BBICOKOE COJECPXKAHUE 2071
JIOJIKHO OBLJIO OGECIIEYUTD CYIIECTBEH-
HO€ HarpepaHue. Y 6OJIbIIMHCTBA BU-
JIOB XOH/IPUTOB TA4KOE€ OTHOILCHUE BO
BKJIIOUECHUAX TAKOE xe. (B gononnenne
K METAMOP(MHUUECKUM THIIAM XOHAPH-
TBI JEJIAT HA TPU OCHOBHBIC I'PYIIIIBI 1O
XUMUYECKOMY COCTABY: OOBIKHOBCH-
HBbIC, YITIUCTBIC U SHCTATUTOBLIC.) HO
TYIOIIABKUE BKIIOYCHUSA COAEPKAT
JIUIIb MAJIYIO JOJIIO AJIIOMUHUSA, HAMHO-
'O 60JIBLIE €TI0 COACPIKUTCA B XOHJPaAX:
oT 30 10 90% 1151 6GOABITUHCTBA BUIOB.
3HAYUT, XOH/IPBI JOJIKHBI ObLIM BHECTH
ropasjno OOIbIINHI BKIAJ B PAJUON30-
TOIIHOE HAT'PEBAHUE, YEM TYT'OIIIABKHE
BKJIIOYEHH .

B 2000 1. Hopuxo Kura (Noriko Kita)
n3 I'eonorudeckon ciyx6mul AnoHuun
U €€ COTPYAHUKU MCCJICTOBAIN XOH-
JPbl OOBIKHOBEHHBIX XOHJPHUTOB,
BKJIIOYAIOIUX TPU HAUOOJIEE IPEJCTA-

BHUTEJIBHBIX I'PYNIbI, 0003HAYAEMBIX
Kak H, L n LL. OKa3a710Ch, 4YTO CpEIHEE
ornomenue 2°Al k 27Al Bo BpeEMs HUX
(HOPMUPOBAHMUA COCTABIIAIO 7,4 X 10’6,
OKOJIO 1/6 OT KAHOHHUYECKOT'O OTHOIIIE-
HUSA. YYUTBIBAS CKOPOCTD PACIIaa 26A1,
00Jiee HU3KOE HAYAIbHOE OTHOIICHHE
B XOH/IPAX O3HAYAET, YTO OHU CHOPMHU-
POBANUCH HA 1—2 MJIH. JIET ITO3KE, YEM
TYT'OIJIABKHUE BKJIIOUEHUS (KOHEYHO,
ecu 2°Al 6uut B HAuane OJTHOPOJTHO
pacnipeseneH 1o COMHEYHON CUCTEME).
A IOCKOJIBKY XOH/IPUTHBIE ACTEPOU/IbI
MOSIBUJIUCH IIOCJIE POXKJICHUS XOHJP,
T0 HauanbHOE oTHOmEHHE “CAl K /Al
B XOH/IpaX CJIYKHUT BEPXHHUM IIpe/e-

JIOM KOJIMYCCTBY 26

Al, KOTOpPBIN 1071~
JKE€H OblJI PA30I'PEBATb KAMEHHBIE TEJIA.

MaJIOBEPOATHO, YTO 3TOI'O OBLIO ObI
JOCTATOYHO AJIs1 TOT'O HAaTI'PEBA, KO-
TOPBIA HAGIIOLAETCA B METEOPUTAX.
PacyeTsl NOKA3BIBAIOT, YTO JAXKE €CIN
OBl ACTEPOUIBI COOPMUPOBAIUCH CPA-
3y IIOCJIE OOPA30BAHUS XOHJIP, TO Ha-
IrpeBaHUE U30TOIIOM 20A1 moBBICHIIO
Obl TEMIIEPATYPY POJUTENbCKUX TEJ

SMITHSONIAN INSTITUTION (Colony); ALAN E. RUBIN (Allende and Kernouve’)

METEOPHTbI: OCKONKH HA 3EMIE

MoA MUKPOCKOMOM Y XOHAPbI 13
MeTeopuTa AAbEHAE, YNaBLLETO B Mekcuke
B 1969 1., BUAHbI MPU3HAKU HOFPEBAHMSI.
KOHUEHTprYyecKne KOAbLLA YKA3bIBALOT,
4TO XOHAPA UCTILITAAC HE MEHEE TPEX
3MN30AOB MACBAEHMSI.

Y4eHsble y3HAT UCTOPUID
QACTEPOUNAOB, UCCAEAYS
METEOPUTHI — OCKOAKU
QACTEePONAOB, 3OXBAYEHHbIE
nputsbkeHnem 3emamn. Hanbonee
TUMUYHBIE N3 HUX — XOHAPUTHI,
coAepXaLne MHOXECTBO
MEAKMX CHep XOHAP.

Mccaeayst KDUCTAOAAMYECKYIO
CTPYKTYPY MOABIX IACHET MOA
MUKPOCKOMOM, F€OXMMUKN MOTY T
HANTN CBUAETEABCTBA HArPEBA

1 YAQPOB.

MNAaactTnHa 13 meteoputa KoAoHM, 3,9-KMAOTPAMMOBOTO YIAUCTOrO
XOHAPUTA, HOMAEHHOIO HA XAONKOBOW depme B Oknaxome B 1975T.

12 B Mupe nagku
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NNAHETONOTHA

OO6BIKHOBEHHBIX XOHAPUTOB MAKCH-
MyM 10 1100°C, 4TO FOCTATOYHO JJIs
[IJIABJICHUS METAJIJIOB U CYJIb(MUIOB,
HO MAJIO o4 NJABJICHHWA CUJIHUKAT-
HBIX MUHEPAJIOB, KOTOPBIE, OAHAKO,
1uddepeHIUPOBAHBI B 4ACTEPOUIAX.
DPpPekTUBHOCTD HATPEBA PAJUO-
U30TONAMHU OblJIA €IIIE HUXKE B POJU-
TCIBbCKUX TCHAX YITIUCTBIX XOHOPU-
TOB. MccnenoBanue XOHAP B OJTHOM
U3 TAKUX METEOPHUTOB, IPOBEJECHHOE
Taxysa Kynuxupo (Takuya Kunihiro)
U €ro KOojIeraMu (BKJIIOYas U MCH:)
u3 KanrndopHUHCKOTO YHUBEPCUTE-
Ta B JIOC-AH/IKEIECE, TTOKA3AJI0, YTO
HAa4aJIbHOE CPEJIHEE OTHOUIEHHE 2641
k 27Al 661710 3,8%10°, MM OKOJIO TIO-
JIOBUHBI TOT'O, YTO OBLJIIO OOHAPYKEHO
B XOH/pax OOBIKHOBEHHBIX XOHOPpU-
TOB. [IpM TAaKOM KOJIMYECTBE 26A1, Kak
IIOKA3bIBAIOT HAIIKU PACYETHI, MAKCH-
MaJIbHAs TEMIIEPATYPA YITIUCTO-XOH-
JIPUTHBIX ACTEPOUIOB JUAMETPOM OT
80 kM u 60see He npepbimana 670°C,
YTO CJIHMIIKOM MAJIO AJIAd ITJIAaBJICHHUA
4ero 6bl TO HU OBLIIO.

MeTteoput KepHyBe, 06bIKHOBEHHbIM
XOHAPUT BO3PACTOM 4,45 MAPA,. AET,
ynaswmin Bo PpaHumm B 1869 ., CHAYAAA
CYUTAAU «HEYAQPHBIMY, MOCKOABKY
CUANKATHbIE 3€PHA B HEM HE BbIAK
AEPOPMUPOBAHBI. HO XXMABI METOAAC
(OKeATble) yKA3bIBAIOT, YTO KOMEHb OblA
PA30rpPeT MOLLHBLIM YACPOM.

YTOOBI pemuTh NpooIEMY, IPUBEP-
JKCHIIbI 26Al—H3FpCBa IPEATIOIONKUIIH,
YTO HEKOTOPBIC XOHJPBI CHOPMHUPO-
BAJIMICh TOPA3/IO PAHBIIE — B TY JIOXY,
KOI'/Ia B IPOTOIUIAHETHOW TYMaHHO-
CTHU CKOHJICHCHUPOBAJIMCH MHUHCPAJIbL
TYT'OIVIABKHUX BK.TIIO"ICHI/II;I7 U IIO3TOMY
UMeIU 6OJee BBICOKOE OTHOIICHUE
20A1/%Al. COIMIACHO TAKOMY CLICHAPHIO,

U B HCCKOJIBKUX XOHJAPUTAX. O,ZIHQ.KO
HA4aJIbHOE COJEPKAHMUEC “OFe 6110
HM3KHM, IOpsiaKa 3X107 . KyHUXHpPO
U CT'O KOJUJICTHU BBIYHCJIHUJIH, YTO paC-
naj OF¢ nosbicu TEMIIEPATypPy aCTe-
pouzos Beero 1o 180°C. Tak uTo gaxe
CYMMAPHOT'O TCILJI4, BBIJCIUBIICTOCA
IIPU IIOJTHOM pacIiaje 20Al n 60Fe, HE
XBATHUIIO OBI I UX TIJIABJICHM A.

BOABLLUMHCTBO MEeTeOopPUnTOB NOMNApAdeT K HOM

N3 MOosICA ACTepPONAOB.

HUCCAEAOBATENIN HUKOIZIA HE CMOTIYT
HAUTU CJIENOB XOHAD, CPOPMUPOBAB-
IIUXCSA IIEPBBIMU, IIOCKOJIBKY BCE OHHU
OBLIIM PpAa3pYUIEHDbI HPU MIABICHUHN
XOHJPUTHBIX A4CTEPOUJOB, B KOTOPBIE
ronaad XoHapel. HecMoTps Ha TO 4TO
JIAaHHYIO THIIOTE3Y HEBO3MOXKHO OIIPO-
BEPIHYTb, BBIIVIAAUT OHd COMHHUTEb-
HOM. Ecim Korga-ro cymecTBoBalIn
XOH/JIPbI, 60T ATHIC 26A1, TO JTOJIKHBI
OBLIN CYIIECTBOBATDb U IIPOMEXYTOU-
HbI€, BOBHHUKIINE HECKOJIBKO IO3XKE,
KOTOpPBIE UMEIHU 60JIee HU3KOE Ha-
YaJIbHOE OTHOIIICHUE 26A1/27Al — HEJIO-
CTATOYHO BBICOKOE, YTOODBI PA3PYLIUTD
XOHJIPBI, HO BCE 7K€ BBIIIE OTHOIICHUS,
HMEBIIETOCH Y U3YYEHHBIX YaCTHLI.
Taxue rTMnoTEeTUYECKUE XOH/IPDI JOJIK-
HBI ObLIIM COXPAHUTBCH, HO UCCJICJOBA-
Teau He OOHAPYKUJIM HU OJJHOM.

BO3MOXHbIe COAbTEpPHATUBLI

ITOCKONBKY CTENEHb HAT'PEBA U30TO-
nom 2CAl MOXKeT OKa3aTHCs HEI0CTa-
TOYHOH /14 MJIABJIECHUSA ACTEPOUJIOB,
CIEYET UCKATh JOTOJTHUTEIbHBIN
NCTOYHUK Tenaa. OJHA U3 aJbTEP-
HATHUB — APYIOM KOPOTKOXUBYIHI
U30TOI — Kene30-60 (6°Fc) CO Bpe-
MEHEM Itonypacnazga 1,5 MJIH. JeT.
[IpOAYKT €ro pacmnaja, HUKeab-60
(60Ni), CHA4aJia HAIIA B HECKOJIbKUX
3BKpUTAX Anekcanap HIyKoJIOKOB
u I'onrep Jlrormernp (Gunter Lugmair)
n3 KaiudopHUNCKOIO YHUBEPCU-
TeTa B CaH-/luero, a nosxe loro
Tammuobana (Shogo Tachibana) u I'apu
Xacc (Gary Huss) u3 YuuBepcurera
mTaTa ApU30HAa OOHAPYKUIU €TI0

Jpyron BO3MOXKXHBIIT MEXAHWU3M Ha-
rpeBa — 3NECKTPOMATHUTHAA UHAYK-
nusg. Monogoe CONMHIE MOTJIO T'€HE-
pUpOBATH MOIIHBIA MOHU3OBAHHBIN
COJIHEYHBIN BETEP C BMOPOKEHHBIM
MAarHUTHBIM IOJIEM, KOTOPBIHA <«IyJI»
CO CKOPOCTBIO B COTHH KMJIOMETPOB
B CEKYH/Y. CTaJIKUBAACH C ACTEPOUIA-
MU, IPOBOJAIMMHU IJICKTPUUECTBO,
OH MOT IIPOBOLIMPOBATD IOABJICHUEC
TOKOB, IPUBOJAINIMX K BbIJCICHUIO
Tena. Ho rmoka eme He JOKa3aHOo, 4TO
monopoe COJHIIE JEHCTBUTEIbHO HUC-
ITyCKaJIO CUJIBHBIN BeTep. Kpome Toro,
MOJIOZIBIE 3BE3/1bI, Y KOTOPBIX TAKOM BE-
TEPp HAOIIOAACTCA, UCIIYCKAIOT €TO U3
OKOJIONONAPHBIX 06JIACTEN, JATEKUX
OT ACTEPOUJIOB, JKUBYIIINX B 3KBATOPU-
AJIbHBIX IIPOTOIJIAHETHBIX TUCKAX.

HarpesaHue

NP CTOAKHOBEHUSAX

Harpes 10 BBICOKMX TEMIEPATYP
MOTI' IPOMUCXOJAMUTb U HNPHU B3dUM-
HBIX CTOJIKHOBECHHMAX ACTEPOU/IOB.
Knayc Keitn (Klaus Keil), nupexrop
HHCcTUTYyTa reO(pU3UKHU U IIJIAHETOJIO-
ruy 'aBariCKOro yHuBepCUTETa B Ma-
HOQ4, U €I'0 KOJIJIETU BBICKA3BIBAIOT
HEKOTOpbIE COMHEHUA. BO-NIepBHIX,
€IMHUYHOE CTOJIKHOBEHHUE HE MOXKET
IIOBBICUTDb TEMIIEPATYPY MAJIOH IIJIAHE-
ThI 00JIEE UEM HA HECKOJIBKO I'PA/IYCOB.
Bo-BTOpPBIX, COOTHOLIEHHUE IO AN
IIOBEPXHOCTH K OO'bEMY Y TAKUX TEJ
IIPUBOJUT K UX OBICTPOMY OXJIAXKAE-
HUIO MEXKJY TIOCAEIOBATEIbHBIMUA CO-
YAAPEHUAMU. B-TpEeTbUX, TUITMYHBIA
yaap 1a€T KPOXOTHOE KOJIUYECTBO p

B MUPE Hagku
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PaCTIaBICHHOTO KAMHS OTHOCHUTEb-
HO 06111ero o6’bemMa pa3apoOJICHHOTO
BeIecTBa. M moceiHee — MaIble CKO-
POCTH OTPBIBA OT ACTEPOU/IOB TTO3BO-
JIAIOT OOJIbILIEH YaCTU HAaUOOJIEE rOps-
YEr'o BEIECTBA PA3TIETETHCS B KOCMOC.

HecMOTps HA TO 4TO AHHBIC BO3-
Pa’X€HUA BCCOMBI, B X OCHOBC JICKUT
MIPEATIONOKEHNE, YTO COYAAPSIONIH-
€csl Teaa B OCHOBHOM HMCIOT CILJIOII-

ACTEPOUY TIPOJIE/IBIBACT TTIYOOKYIO,
IOYTHU IMUJINHAPHUYCCKYIO AMY B I1O-
PHUCTOM TeJIE (CM. 8Pe3Ky Ha coceoHell
cmpanuye). DHEPTU yaapa MOXET
OBICTPO PACCEUBATHCS B IOPUCTOM BE-
LECTBE U CUJIBHO HAI'PEBATH IIOPOAY,
MPUWIETAIOMYIO K TTTyOOKOMY KpaTepy.
IIpu yaape no CIUIOMHOMY TeJly 00J1b-
1I€ SHEPTUMU YXOAUT HA HAIPEBAHUE
BEIIECTBA B 4ACTEPOM/JIEC U MEHDIIE — HA

CTOAKHOBEHUS, CHOPMUPOBOBLLNE ACTEPOUABI,
MPWBEAM TAKXKE U K POKASHUIO 3EMAN.

HYIO, HEIIOPUCTYIO CTPYKTYPY, XapaK-
TEPHYIO, HAIIPUMED, I 3EMIN WU
Jlynpl. OJHAKO MHOTHUE ACTEPOU/IbI
06J13/1210T OY€HDb HU3KOH IJIOTHOCTBIO
(okouso 1,2 I‘/CMS) 1, COOTBETCTBCHHO,
NpPEeACTABIAIOT COO0M IpyAbl MECOHS.
Hanpumep, BBIYUCIECHHAA HIOPUCTOCTD
Martunpabl cocTariageT 50%, T.€. 1O~
JIOBUHA 3TOI'O A4CTEPOUJA HUYEM HE
3anonHeHa! KpoMe Toro, nopucToCTb
3THUX MaJbIX IIJIAHET CPa3y IOCJIE
ux GOpMHUPOBAHUA MOIJIA ObIThH €LIE
OoJbIIe. AKKPELHA YACTULL B MOJIOZOHN
COJIHEYHOU CUCTEME, IPOUCXOIUB-
mas Ha OYEHb HU3KUX OTHOCHUTEJIb-
HBIX CKOPOCTAX, CO3/A/1a «ITYIIHCTbIE>
CTPYKTYpbL. HeO6XOAMMBI ObILIA MOIII-
HBIE COYIAPEHUSA, YTOOBI U3 IIOPHUCTOTO
BEIIECTBA BO3ZHUKJIO €IMHOE TEJIO.
BoJbIION METEOPUT IPU yIAPE O TIO-
BEPXHOCTb 3EMJIN CO3/1A€T HEOOIBIION
Kparep. Takoii ke ygap IO PBIXJIOMY

OB ABTORPE:

AAAH Py6uH (Alan Rubin) — reoxmmMmnk
13 KOAMDOPHUMCKOTO YHUBEPCUTE-
Ta B AOC-AHAXEAECEe, ABTOP KHUTK
«CoTtpscas COAHEYHYIO CUCTEMY: YAQ-
Pbl, TECHblIE COAMKEHUS U 3AXBAThI.
Py6uH nsydyaet yaapHble addeKThl
B METEOPUTAX, MPUPOAY M MPOUCXOXK-
AEHME XOHAP. B 1982 r. OH 3AWNTUA
ANCCEPTALMIO MO reoAOrn B YHUBEP-
cutete wrata Heto-Mekcuko. B 2002 .
actepoup 6227 GbIA HO3BAH B €0 YeCTb
«ANOHPYOUH» (Alanrubin).

Pa3bépOC OCKOJIKOB, KOTOPHBIE, BO3BPA-
LA4Ch BO BIIAJUHY, 3aBAJIMBAIOT KPaTEP
U ICUCTBYIOT KAK OZICAJIO, IPEIATCTBY-
oujee norepe remnna. Hecmorpsa Ha To
4TO TEMIIEPATYPA BCETO ACTEPOUA HE
JIOJKHA BO3PACTHU, €I'0 YaCTH MOT'YT Ha-
I'PETHCH, 4 HEKOTOPBIE IOPOJABI — Pac-
naaBUThCA. [Tocme1oBaTENbHBIE Y1aPhI
CO3J1alyT MHOXKECTBO METAMOP(HHU30-
BAHHBIX 06JIACTEN BOKPYT KPATEPOB.
HccnepoBaHuEe METEOPUTOB MO/ -
TBEPXKJAET I'MIIOTE3Y O HATPEBAHUU
ACTEPOUIOB IIPH CTOJKHOBCHHUAX.
YTOOBI OIPEAETNUTD, UCIIBITAJL JIU ME-
TEOPHUT KOTAA-TMO0 CHUIbHBINA yaap,
OOGBIYHO U3YYAIOT CTPYKTYPY €ro CH-
JIMKATHBIX 3¢peH. CUJIBHBIC yAAPBI U3-
MEHSAIOT KPUCTAJUIUYECKYIO CTPYKTY-
Py U CO3[AI0T MO3AUYHYIO KAPTHUHY,
KOTOPAas JIETKO OOHAPYKUBACTCA MO
MHUKPOCKOIIOM. (CTOJIKHOBEHU S, KOTO-
pBIE€ OTHENAIOT METEOPUTHL OT UX PO-
JUTEIbCKUX ACTEPOUJOB, OOBIYHO HE
CBA3AHBI C CUJIbHBIMU YJAPAMU, 00JIOM-
KU OTBAJIMBAIOTCS O€3 CYIIECTBEHHBIX
M3MEHCHUI B CTPOCHUYU MUHEPAJIOB.)
HepasHo s uccneposan 6onee 20-
0 mMeTaMOp(PU30BAHHBIX OOBIKHO-
BEHHBIX XOHJPUTOB, KOTOPBIE IIEPBO-
HA4YJIbHO ObLIN KJIACCU(PULIMPOBAHDI
KAaK HC MCIIBITABIINIC CUJIBHBIX YIAPOB,
MOCKOJIbKY UX CUJIMKATHBIC 3€PHA HE
BBITJIAAENN A€DOPMUPOBAHHBIMU.
W Bce ke g Halesn y KaxkJoro u3 oo-
pPa310B CJAEbl YAAPOB, HAIPUMED,
METaJIAn4deCcKue Kuibl. (ITOCKOIbKY
METAJUIBI IIJIABATCS IIPU 60JIE€ HU3KOM
TEMIIEPATYPE, YEM CHJIMKATHBIE MUHE-

paJIbl, IOCJIE YAAPOB OHU YaCTO PA3KU-
JKAIOTCA M OOPA3YIOT KUJIBL) I caenan
BBIBOJI, YTO KaXK/IbIF METAMOP(PHU30-
BAHHBIN OOBIKHOBEHHBIN XOHJIPUT
MEPEKUT COYJAPECHUE U MOCIEYIO-
WU HATPEB, IPUYEM HEKOTOPBIE U3
HUX — MHOTI'OKPAaTHO. [TpU3HaAKM yAapa
MOPOI TPYAHO 3AMETUTD, IOCKOJIbKY
HAarpeBaHHUE CTUPACT HEKOTOPBIE €ro
CJIEMBL, BBI3BIBAA OTKUI Ae(POPMHUPO-
BAHHBIX CUJIMKATHBIX 3€PEH.

IIposeneHHAA DIEOHOPON JIUKCOH
(Eleanor Dixon) nz KocMU4eCKOro LeH-
Tpa uM. [Izxoncona (NASA) u ee coTpya-
HUKAMH (BKJIIOYAsI MCHS) U30TOITHASA Jjd-
THPOBKA OJHOI'O U3 HAIPETHIX yAPOM
OOBIKHOBEHHBIX XOH/IPUTOB ITIOKA34J14,
9TO 3TOT KAMEHb IOCTPaaan 4,27 Miap/.
jeT Ha3al. KOpoTKOXKHUBYIIUE U30-
TOIIBl HE MOI'JIHU ObITh HCTOYHHUKOM
Harpesd, IIOCKOJIbKY 3TO MPOU3OILIO
crrycTa 300 MJIH. JIET, UM IIPUMEPHO
400 repuoJIoB noaypacnajia 26Al, o-
cie popMUPOBAHUS ACTEPOUIOB. Eciin
COyJlapEHUs MOIJIM BBI3BATH HAT'DEB
Ha TAKOM IPOJBUHYTOM 3TAIE JKU3HU
COJTHEYHO! CUCTEMBI, TO OHHU IIPOCTO
0065132HbI ObUIH IIOBBIIIATD TEMIIEPATYPY
ACTEPOUJIOB U IO 3TOI'0, KOIZld CoyAape-
HUs 6bUIH 60s1e€ YaCThIMU. M1 B camOM
JIeJIE, 1 HAIIE]T HECKOJIBKO MeTaMOpdhU-
30BAHHBIX OOBIKHOBEHHBIX XOH/IPUTOB,
BIIOJIHE COBMECTUMBIX C TAKHM CLI€HA-
pueM: 1pu BO3pacTe 4,45 MIIPJ, JIET OHU
UMEIOT ABHBIE CJIEJBl YI1APOB, TAKUE
K4K CKOIUJIEHMS IJIABJICHBIX METAJJIOB
U CYJb(HU/IOB PSIJIOM C OTOXKKECHHBIMA
CHJIMKATAMHU.

I'unoresy O TOM, 4YTO COYJAPEHUA
OBIJIN IVITABHBIM MCTOYHHUKOM HATI'DEBA
ACTEPOUJIOB, MOKHO TAK¥KE IIPOBE-
PUTH ITYTEM HOUCKA MOJOKHUTEIBHON
KOpPENALIUUA MEXJYy YPOBHEM METa-
MOP@HU3MA XOHAPHUTOB U MOIITHOCTBIO
MOJYYEHHBIX UMHU yAapoB. KamHu,
MOJIy4UBIIUE OOJI€€ CUNbHBINA yaap,
JIOJIXKHBI OBLJIM HATPETHCS CHUJIBHEE.
DTO NPEANIONOKEHNE TOATBEPKAACT-
CsI JAHHBIMH O Gosiee 4yeM 1650 OGBIK-
HOBEHHBIX XOHJPUTAX, ONYyOIUKO-
BAHHBIMU B «KaTasore MeTeOpHUTOB>.
Mogenb Harpesa Py CTOJIKHOBEHUAX
TAKXKE NPEACKA3BIBACT, YTO I'PYIIIBI
XOH/IPUTOB C HAUOOJBIIUM YUCIOM

L} B Mupe Hayku
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JEN CHRISTIANSEN

MeTaMOP(MU3OBAHHBIX YJICHOB CO-
JIepKaT ee HauboJbInee KOTUIECTBO
COYAAPSABIINXCSA O6BEKTOB. M 3TO feii-
CTBUTEJIBHO BEPHO JIJISI TPy OOBIK-
HOBEHHBIX U YITTUCTBIX XOHPUTOB.
Taxum 06pa3oM, B3aMMHBIE CTOJIKHO-

BCHUA U paCIiajng 26

Al OBLTM Ba’KHBIMH
UCTOYHUKAMHU HATPEBA ACTEPOUJIOB.
I[Io MOEMY MHEHUIO, CTOTKHOBCHU S
ObLTH JIOMUHUPYIONTAM MEXAHU3MOM,
HO 6OJBIIMHCTBO KOCMOXUMHKOB

JICJIAI0T CTABKY Ha 26

Al. Ecnu Harpes
yaapaMu ObLI Ba’KHEE, TO TEILJIOBAA
HUCTOPUA ACTEPOUIOB JOJIKHA IPOTH-
BOPEYUTD CTAHIAPTHON <JTYyKOBUYHOW»>
MOJE/IA BHYTPEHHEIO CTPOEHM ACTE-
pouja. Hanpumep, BpeMs OXIaKICHUA
IIOPOJ, JIEKAIMUX 10J] OCHOBAHUEM
KPAaT€POB, BOZHUKIINX IIPHU CTOJIKHO-
BCHUAX, JO/LDKHO ObITb MHOI'O KOpOYE
TeX MUJUIMOHOB JIET, KOTOPBIE JAET [
3TUX TYOUH MOJIC/Ib PacIaza 2071, C)it
Cxort (Ed Scott) n3 'aBafickoro yHu-
BEPCUTETA B MaHOA HEJAABHO ClEIa]
0630p IAHHBIX O BDEMEHHU OXJIAXK]E-
HUA I OJHOM U3 I'PYIIT OOBIKHOBEH-
HBIX XOHJPUTOB U IIPUIIE] K BBIBOAY,
4TO CYIIECTBYET OOJIbIIEC APIYMEHTOB
IIPOTUB CJIOUCTOMN CTPYKTYPBI POAH-
TEIbCKUX TEJI, KOTOPYIO CIEAYET OXKU-
narb npu 2°Al-narpese.

AcTepouibl, IJIAHETBl U KOMETDI
UMEIOT OBIIYIO POJIOCIOBHYIO. Takue
JK€ CTOJIKHOBEHUHA, KOTOPbIE IIOPO-
JHUJIM ACTEPOU/bI U KPATEPHI HA HUX,
IIPUBEJIU U K (POPMUPOBAHUIO 3EMIIM.
O6bekTHI [TosIca aCTEPON/I0B MOIJIN ObI
TOXKE COOPATHCS B IVTAHETY, €CJIN ObI HE
BO3MYULIAIOIIEE JEUCTBUE IPUTAKCHUA
IOnuTepa. [ToaTOMYy aCTEPOUABI IPE/I-
CTABJISAIOT OCOOBIM MHTEPEC IIPH U3Y-
YEHUU PA3BUTHS HAIIEH COOCTBEHHON
IUIAHETEBL 4,5 MIIPA. €T Ha3a/1. [IpeBHUE,
IIOKPBITBIE KPATEPAMU NOBEPXHOCTH
OOJNBIIMHCTBA 3TUX KAMEHHBIX TEJ
YKa3bIBAIOT, YTO MOUIHBIE COYJAPEHU
IIPOUCXOANIIN YACTO B TECUEHUE COTECH
MMHJJIMOHOB JIET. [Ipu3HaHHE TOT'O, 4YTO
CTOJIKHOBEHHS ACTEPOUAOB ObLIN 4a-
CTUYHO OTBETCTBEHHBI 34 PA30TPEB
3THUX TEJI, €IIIE PA3 AEMOHCTPUPYET, YTO
3P (PEKT METECOPUTHBIX KPATEPOB — HE
TOJIBKO «OCIIMHKM» HAa IOBEPXHOCTHU
IUIAHETBHL } }

Koraa 06beKkT yAQpSIETCS O MAOTHOE TEAO TUMA 3EMAN, BOZHMKAET YALLEOOPA3HbIN

KpATep 1 BbIBPACLIBAETCSI MHOTO OBAOMKOB (BBEPXY). HOCTb 13 HUX NOACET OBPATHO,
bopMUPYS BUAVMBIN KPATEP, O HEKOTOPbLIE OBAOMKM OBPA3YIOT BOA KpATepa. Ho koraa
OBBEKT YAQPSIETCS B PBIXAbI OCTEPOUA, OH BHEAPSIETCS B MOPUCTBIN MATEPUAA, KAK MYAS

B MEHOMOAUCTUPOA (BHM3Y). DHEPTUS YAQPT UAET HO HOMPEB 1 CATUE MOPOABI BMECTO

ee pa3bpachiBAHMS. OBAOMKM MAACIOT HO3AA B KPATEP U MPEAOTBPALLAIOT MOTEPIO TEMAQ.
DTO OBBSICHSIET, MOYEMY TAK MHOTO METEOPUTOB MMEIOT MPU3HAKN YAQPA M HOrPEBQA.

Bbibpoch!

VICTWHHBIV KpaTEP

TpeLLmMHOBATAS MOPOAQC

Buanmein kpatep

YAQPHBIV PACNACB

Cokartas TopoAd

3emHoM KpaTep

VICTUHHBIN KpaTep

Harpetoe
1 CKATOE BeLLEeCTBO

KpaTtep Ha pbIXAOM acTepouAe

Meteorites and Their Parent Planets.
Second edition. Harry Y.McSween,
Jr.Cambridge University Press, 1999.

Asteroids Ill. Edited by W. F.Bottke, Jr.,
A.Cellino, P. Paolicchi and R. P.Binzel.
University of Arizona Press, 2002.

Treatise on Geochemistry, Vol. 1:
Meteorites, Comets, and Planets. Edited by
Andrew M. Dawvis. Elsevier, 2004.

Asteroid Heating: A Shocking View. G.
Jeffrey Taylor. Available online at www.psrd.
hawaii.edu/April04/asteroidHeating.html

OueHb nopucToe
BEeLLEeCTBO

YAQPHbIV POCNACB

BpoHwTenH B.A. MeTeopbl, METEOPUTHI,
meteopounabl. — M.: Hayka, 1987,

Bya AXX. MeTeoputbl U NPOUCXOXKAEHUE
CoAHeyHon cuctemsol. — M.: Mup, 1971,

FetmaH B.C. BHykn COAHLQ: OCTEPOUADI, KO-
MeTbl, MeTeopHble TeAd. — M.: Hayka, 1989.

CuMmoHeHKo A.H. Actepouabl, AU TEPHU-
CTble NYTU UCCAEAOBAHUN. — M. Hayka, 1985.

CumoHeHko A.H. MeTeoputbl = OCKOAKU
acrtepomaoB. - M.: Hayka, 1979.

CumoHeHKo A.H. Mosic acteponaos. - M.:
3HaHWe, 1977.
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bHOTEXHONOTHH

npuexan B KomyMmouincKkun
y SUICs B W3YYECHUE CICITUATb-
'. [TA5ICh BBIACHUTD, II0YCMY G-
7 ﬁM(pouHTbI) HE MMOTHU6AIOT IPU
((ponnTapHON NEHKeMUH. MaTEMATHK-
KOJIBKO COTEH CTATEH, MOCBSIICHHBIX
3aIPOIPAMMUPOBAHHON TH6EIN KIle-

JEHBIN PEIIM/I CO34ATh ABTOMATU3UPOBAHHbBIN ITOUCKO-
1 hCprmeHT KOTOPBIX BBIIIOJIHSAJI Obl €/1BA JIM HE CAMYIO
i 'CEY‘-.IHYIO pa60Ty 10 AHAJIU3y MHOI'OYHMCJICHHBIX ITyOIMKa-
- nuu. OKa3aJ10Ch, YTO C €ro MOMOIIBIO MOKHO IIPOBO/IUTH
«MAIIMHHBIC» UCCIEJOBAHMA, KOI/Id KOMIBIOTEPHBIN KOM-
IIEKC cam HAXOJUT 3aKOHOMEPHOCTH B TAKOM OO'bEME UH-
(hopmaru, KOTOPBIE HE IO CUITY IEPEPA6OTATE YEIOBEKY.
Pazpa6oTarb HOBBIM MOJAXOJ K IIPOBEJEHUIO HCCJIIE-
JIOBAHMUM PKETCKOMY MOMOT €rO Hay4YHBIM KOHCYJLTAHT
Macaromu Hen (Masatoshi Nei), U3B€CTHBIH (PUIOT€HETUK
n3 [IeHCUIBbBAHCKOTO YHUBEPCH-
TETA, HOJB3YIONUHUCI 6OIBIIUM
ABTOPUTETOM CPEJU YUYECHBIX, 3a-
HUMAIOIMMUXCA ITONYJIAIUMOHHOM
reHeTukon. B 1991 r. Heu npurna-
cu1 AHjpest, paboTaBIIEro TOIAa
B HOBOCHOUPCKOM MHCTUTYTE
IIUTOJOTUHU U I'€HETUKH, B [leH-
CHUJIbBAHCKUH YHUBEPCUTET. B TE
rogbl CCCP yxe Havyan pacnajgarhb-
' Csl, U UHOCTPAHHbBIE UHCTUTYTHI
HOJYYHMJIM JOCTYII K COBETCKUM AKaJEMUYCCKUM LICHTPAM.
Bocxoxaenue PKeTCKOro Ha Hay4YHbBIN OJIMMII HA4aJIOCh,
KOIZld OH OB/ €l¢ MKOJAbHUKOM U 3aHHUMAJI IEPBBIE ME-
CTd HA MATEMATUYECKUX OJIMMIINAZAX B CBOEM POJHOM
Kaszaxcrane.
Hewu 6b11 HACBIITAH O BBICOKOU KBAJTM(PUKALUUA POCCUT-
CKHX MATEMATHUKOB M CPa3y HACTPOWJI AHApPEA HA TO, YTO
pelieHne II060M 3214491 IIPEIK/IE BCEI'O JJOJIPKHO OBITH BKJIA-
JIOM B OHOJIOTHIO, 4 HE IEMOHCTPALMEN MATEMATUYECKOT'O
TaJaHTA. «4TOOBI HPUAYMATD USSAIHYIO MATEMATUYCCKYIO
| UT'PYIIKY, COBEPIIEHHO OECIIOJIE3HYIO /1151 OUOIOIUH, MHOT'O
yMa HE HaJJO», — TOBOPHUJI OH.

Vesxkasa u3 Hosocubupcka, PxKeTCKUNA NIAaHUPOBAI
BEPHYTbCA Yepe3 roji, HO € paspaioMm CoseTcKoro Corosa
B HOBOCHMOMPCKOM HHCTUTYTE BOLLIAPUJICA Xa0C. Hen momor
AHJIPEIO ONYYUTD BUJ] HA JKUTEIBCTBO, U B 1996 1. poccuii-
CKMU y4eHBIN nepeexan B OKpyr Konymousa. OKyHYBIIHCh
C T'OJIOBOM B TPYJOEMKHUI IIOMCK JIMTEPATYPBI, ITIOCBAIICH-
HOU UCCJIETOBAHUAM JICUKEMHH, OH IIOHSJI, YTO TEMA MO-
JIEKYJIAPHBIX CETEM (TAK HA3BIBAIOT y30P, IOJYYAIOMMICA
IIPH B3AUMO/ICHCTBUH OT/IC/IbHBIX '€HOB U O€JIKOB) UPE3BbI-
YANHO BA’KHA, U 9TO TOT CAMBIN CJIy4Yadi, KOI/ld MATEMATHUKA

ALISON KENDALL

MOJKET IOCIYKUTb OUOJIOTUU.

AHOAUBNPYS COTHU
TbICSIY XKYPHOABHbIX
CTATEN, NPOrPAMMHOE
obecrneYyeHmne BbISIBASIET
HOBbIE B3OMMOCBSI3N reHOB
N MPOTENHOB.

B 1997 r. Pxxerckuit nmony4us ot LleHTpa nepesoBbix
TEXHOJIOTHH IIPU [IeHCHMIBBAHCKOM YHUBEPCHUTETE I'PAHT
B $100 TBIC. HA Pa3pabOTKY ABTOMATHU3UPOBAHHOTO MH-
CTPYMEHTA IIOMCKA. HEKOTOpBIE yUeHbIC, 3aHUMABIIHCCH
UCCJIEJOBAHUEM €CTECTBECHHBIX A3BIKOB (4ACThb IIPOOGJIEMBI
UCKYCCTBEHHOI'O MHTEJUIEKTA, IOCBAIICHHAA A3bIKaM, Ha
KOTOPBIX I'OBOPAT JIIOJU, 4 HE KOMIIBIOTEPDL), YKE pa3pa-
6aTbIBAJIM UHCTPYMEHTHI JJIs1 OUOJIOTUYECKUX HUCCIIENO-
BAHUU M U3BJCYCHUA JAHHBIX, HO IJIABHBIM O6PA30M U3
pes3ioMe, 4 HE U3 IOJIHBIX NyONUKALNH. PKETCKUU NIpuU-
CTYNUJI K HIPOECKTUPOBAHUIO CUCTEMBI GeneWea)s, KoTopas
HE TOJIBKO HILNET IIOJHBbIE NIyOIUKALIUM, HO U ONPEIECIACT
B34MMOCBS3aHHBIE LIETIOYKH C U3BECTHBIMU U3 JINTEPATY PbI
COOTHONIIEHUSAMHU I'€HOB U O€JIKOB, B CYIHOCTH, BbIABJIAL
HOBBIC JAHHBIE U TMIOTE3bl B O'POMHOM MACCHUBE YK€ U3-
BECTHOM MH(POPMAIINH. TEXHOIOT M TEKCTOBOU IMTPOXO/IKH
HACTOJIBKO MOIIIHA, YTO HO3BOJIAET A€/IATh OTKPBITUS, KOTO-
pBIE 3aTEM MOKHO IIPOBEPHUTD B JIA60OPATOPHUAX.

YTOOBI CTATD YEM-TO OOJIBIIUM, YEM IIPOCIABICHHAS I10-
UCKOBasA cucrema Google, GeneWays JOJKHA OblIA BKIIO-
4UTh B C€6s1 caMble pa3HOOOpPa3-
HBIE IIPOI'PAMMHBIE MO YIU. OfUH
U3 HUX UIIET U 3aTPYKACT I1yOIH-
Kanuu u3 CeTH, IPyrou Onpeaes-
€T, KAK OHH CBS3aHbI MEXK/TY COOO,
TPETUU BbIAB/AECT U BBIBOAUT IAH-
HBIE 10 reHaM U 6enkam. ITocie 3a-
I'PY3KH CTATBU U €€ IPEO6PA30Ba-
Hus u3 popmara H7ML B 1pOCTOM
TEKCT NPpOrpaMma JOJKHA pac-
IIO3HATb UCIOIb3yEMBbIE YUCHBIMH
TePMUHBL TaK, HA3BAHUE «P53> B 3dBUCMMOCTH OT KOHTEK-
CTa MOXKET 0OO603HAYATD I'€H, OCJIOK WU UH(POPMALTMOHHYIO
PHK. Pa6oTa OCIOKHSIETCS EIIe U TEM, YTO UCCJICIOBATECTH
MHOTJA NPUYYIJIUBO 3aMACKUPOBBIBAIOT PA3JIMYHbIC IOH -
THUS, HAIpUMeED, (PYHKIIUU U HA3BAHUS T€HOB.

K pemenuio HenpoCTOU 331441 ObLIN IPUBJICYEHBI JIyd-
HEe MHCTPYMEHTBI CTATUCTUKU U MM (MCKyCcCTBEHHOIO
unrenexkTa). Hambonee foCcTynHag NIOHUMAHUIO YaCTh
AHAJTUTUYECKOM CUCTEMBI UCIIOIb3YETCA JJI UICHTUDU-
KaIlMU U yCTPAHEHUS HEOAHO3HAYHOCTHU METOAOM MAPKU-
POBKHU (ppas, 4TOOBI NOCIEAYIOMMUE MOJYJIN MOIJIH OIIE€PU-
pOBATb C UMEHHBIMHU I'PYIIAMHU, TAKUMU KAK «CYIIPECCOP
OIyXOJIU P53». Bea ocTanbHasg MHOOPMALIMOHHASA MACOPYO-
Ka [IPEJCTABIAET COOOU UyZOBUIIHYIO CMECDH OIIOPHBIX BEK-
TOPOB, CKPBITBIX MOAeAed MapKOBa, IPOCTHIX 0aHECOBBIX
KJIACCU(PUKATOPOB U BETBALUXCA AJITOPUTMOB IPUHATHA
pEIICHUT.

Kak TONbKO OO6BEKT MACHTU(PULIUPOBAH KAK I'€H, IPO-
TerH, PHK niu jierkas MoneKysia OpraHudeCcKoOro COeiu-
Henus, GeneWays NIpOAOIIKAET CTPYKTYPHUPOBATb UH(POP-
MAalluIo, UCHIOJIb3ysd MOAYIb GENIES, KOTOPBIA IIPOBOAUT
CHUHTAKCUYECKHH Pa360p, YTOOBI KOMIIBIOTEP MOT «IIPOYH-
TATb» KAXKIOE IPEATOKECHUE CTATBU. 4

B MUPE Hagku
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[MYGUHHbIA NOHCK: 3EPHA U3 NNEBEN

POrPAMMHbBIN KOMNAEKC GeneWays «NpoYnTbIBAOST» ASCSITKU ThICSIY HOYYHbIX
CTATEN 1 ABTOMATUYECKM 3AHOCUT HYXKHYIO MHGOPMALMIO B 6A3Y AOHHbIX.
B oTBET HO 3aNPOC O KAKON-AMBO MOAEKYAE CUCTEMA BLIACET BCE OBHAPYKEHHbIE
€lo CBSI3M C APYTMMU BELLECTBAMM, MOMOTAS yYEHbIM HOXOAMTb HOBbIE PEAKLIMU

1 B3AMOAEMNCTBUS. B OTAMYME OT PYYHbBIX METOAOB ABTOMATUYECKAS TEKCTOBAS
MPOXOAKQO MO3BOASIET MPOBOANTb FOPA3A0 BOAEE OBLLUMPHBIN N TAYGOKNI MOUCK.

B komnbloTep 3arpyxarotcs
MOAHbIE TEKCTbI HOYYHbIX PABGOT,
ony6AMKOBAHHbIX B IHTEpHETE.

TeKCT NPOXOAUT APYrve aTanbl
obpaboTtkn. Hanpumep,
BbIFIBASIETCS COOTBETCTBME
VIMEIOLLMXCS TEPMUHOB

1 KAIOYEBbIX BUOAOTMYECKIMX
MOHSATUN, TAKNX KAK FeH, 6EAOK,
MOAEKYAQ, BUA N T.A.

OTOUABTPOBAHHbIN
TEKCT
npeobpasyeTcs
Moaynem GENIES,
NPOBOASLLNM
CUHTAKCUYECKUIA
pPa360p, B YAOOHbIN
AAS KOMMbIOTEPQ
dopmar. 3atem

onpeAeAsoTCS
COOTHOLLEHMS]
MEXAY PAZANYHBIMN
MOAEKYASIPHO-
Mporpamma yérpaet BUOAOTNYECKMMM
dopmaTpoOBAHME 06bEeKTaMM,
N HTML-koa.

B 1995 r. Kapon ®pugman (Carol Friedman) us
KonmyMOUHCKOTo yHUBEPCUTETA PYKOBOAMII KOMAHJOU UC-
CJIEIOBATEJICH, CO3/JaBIICH CUCTEMY dAHAIN3d €CTECTBEHHO-
ro sA3bIKa MedLEE. OHa 1O3BOJISIJIA CYUTHIBATH TEKCTOBYIO
MH(OPMALUIO C MEAUIIMHCKUX OTYETOB O PEHTICHOJIOTU-
YECKOM HCCIEJOBAHUU I'PYAHOI KIETKH U Obl/Ia BHEJPEHA
B ABTOMATU3HPOBAHHOU HH(POPMALTUOHHOU cucTeme Hplo-
MOPKCKOTO MPECBUTEPUAHCKOTO TOCTIATAS. B35B 32 OCHO-
BY HEKOTODBIE 3JIeMEHTDBI MedLEE, ®puaMaH U PxxeTCKui
pa3paboTaIn CIEHHUATUZUPOBAHHYIO IPAMMATHKY, KOTO-
pas onpejeisaeT COOTHOMEHUE MEXKAY PA3JIMYHBIMHU MOJIC-
KyJIAPHO-O6HOJIOTUYECKUMHU OObEKTAMU.

JonyctuMm, GENIES aHAJIM3UPYET TAKOE IIPEIJI0KEHUE U3
CTATBHU 110 MOJIEKYIAPHOMN OHMOJIOTUH:

CornacHo pesynbTaTam IIOCHAELHWUX UCCILELOBAHUN,
mdm?2 cmoco6cTByeT BHICTPOIt Aerpagaunu p53 mpu
LeiCTBUU TPOTEOIUTUYECKOTO YOUXUTUHA.

CucTeMa BBIIACT ONMHCAHHUE HEKOETO OenKa mdm?2, CIio-
COOCTBYIOWIETO OBICTPOMY PA3PYLIECHUIO APYTIOI'O IPOTEU-
Ha P53 IpU A€UCTBUU dH3UMA ((pepMeHTa) youxuTuHa. Ha
MAaIIMHHOM A3BIKE 3TO BBITVIAJWUT TAK:

[akTuBUpYVIOWEE AEICTBUE,
[rer/mpoTens mdm?2],
[mpouecc perpapanun,
[mocpeaHNYECTBO TPOTEONUTUYECKOTO YOUXUTUHA],
[ren/mpoTeus, p53]

B 6a3e JaHHBIX O PEAKLUAX XPAHUTCA TAK HA3BIBAEMOE
CEMAHTUYECKOE JAEPEBO I HAXOX/ICHUA COOTHOIECHUN
MEXAY MOJIEKYJIAMU U COCTABHBIMM YaCTAMH HOBBIX CJIOK-
HBIX COeJUHEHUU. [IpU MOMCKE MOI'YT HCIIOJIb30BATHCA OO~
Jiee 2 MJIH. YHUKQJIbHBIX YTBEPKACHUN, TAKUX KAK «ndm2
BBI3BIBACT ACTPAJALIHIO P53, KOTOPBIE CUCTEMA COOUPAET U3
250 ThIC. cTATEH, ONYOIUKOBAHHBIX B 80 JKypHAIaX 11O MO-
JIEKYJIAPHOI Ouosiorun. JIpyrue mogynu cucremMol GeneWays
ONPEACHAIOT JOCTOBEPHOCTD TOTO MJIM MHOT'O YTBEPXK/E-
HUS, YT JOIOJHUTEIbHBIE COOTHOIIECHUA U IIPEJCTAB-
JIAIOT OOGHAPYKCHHBIE CBA3U I'PAPUIECKHU.

Hpea MopenupoBaHU MOJIEKYIAPHBIX B3AUMOJACUCTBUNA
U3 y>Ke€ CYIIECTBYIOHIEH JTUTEPATYPbl C OOJIBIIUM TPYJOM
IOJIYYMJIA IPU3HAHUE HAYYHOU OOECTBEHHOCTH. [ogamu
HanuoHanbHBIA UHCTUTYT 3J0POBbsA M HallMOHAIbHBIH
Hay4YHBIA (DOHJ OTKJIOHAIHU 3a5BKY PoKETCKOIO HA I'PDAHT.
PenensenTsl 13 HallMOHAJIbHOTO MHCTUTYTA 3J0POBbS
U MHOI'ME YY€HBbIC C MUPOBBIM MMEHEM HEOJHOKPATHO
3AABJIANIN, 9YTO NPOCKT GeneWays MTMO60 CIUIIKOM CJIOKECH
1151 IPAKTUYECKOTO MMPUMEHEHUS, JINOO CIIOCOOEH OT-
KPBITb JIMIIb OYEBUIHBIC B3aMMOCBA3H, KOTOPBIE YUCHBIA
C MHOTI'OJIETHUM CTAKEM JOJIKEH IOMHUTD C KOJIJIEIXKA.
ITocTyruieHus CpeACTB 110 I'PAHTY HAYAJIHUCH TOJbKO IIAThH
JIET HA34/1, XOTS K TOMY BPEMEHU OMOMH(MOPMATHKA YKE
JIABHO IPEBPATU/IACH B CAMOCTOATEIbHYIO HAYYHYIO JHC-
LUIUIMHY.

B 2001 r. PxxeTCKUM HA4aJ COTPYAHUYATL C KeBUHOM
Varttom (Kevin White), reHeTHKOM U3 VeIbCKOTO YHUBED-
cureTra. YauT pacmupuil 6a3y JaHHBIX O PEAKLIHUAX, BKIIO-
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[MYGUHHBIA NOHCK: 3EPHA U3 NNEBEN

MHdopmaumsg
3aHOCUTCS B 6a3y
ACHHbIX.

3anpoc B 6a3y AQHHbIX
NO3BOAGIET ONPEASANTD
B3AMMOCBSI3b ONPEASAEHHON
MOAEKYAbI, HANnpumep IL-2,
C APYTMIMU NPOTENHAMMN,

CBS31 MOTYT ObITb
NPEeACTABAEHbI TpadUYECKM
B BUAE OTHOLUEHUM OAHOW
MOAEKYAbI C APYTVMU,

KAK MOKA3AHO 3AECh, AU

B BMAE OMUCAHNS CAOXKHBIX
MOAEKYASIPHBIX MEPEXOAOB.

YHB B HEC UCXOJHBIC I€HETUYECKUE U IPOTCOMHUYECKUE
CBeJeHUs O PPYKTOBBIX MYIIKaAX Drosophila melanogaster.
I'padpuueckue ONMCAHMU, IIOJIyYEHHBIE HA OCHOBE TEKCTO-
BOI U 9KCIIEPUMEHTAJIBbHOU MH(POPMALIUH, BBISIBUIN HOBBIC
Pa3HOOOPA3HBIE BO3MOKHOCTU I'€HOB, OTBEUYAIOMINX 34 PAH-
HEE PA3BUTHE ITIOAOBBIX MYHIEK, KOTOPBIE MOKHO OBLIIO ObI
HUCCJIENOBATD B laboparopun. «Hama cucrema Mno3BojsgeT
OJHOBPEMEHHO aHAJTHU3UPOBATb HECKOJBKO OOJBIIUX Ha-
OOpPOB IAHHBIX U CUCTEMATU3UPOBATD UX TAK XK€, KAK 3TO
nenaet PubMed», — TOBOPUT YalT, CCbIASICh HA MHUPOKO
PacnpoOCTPAHEHHYIO OMOMEAULIMHCKYIO 623y JAHHBIX.

B apyrom npoexre, 0 KOTOpOM COO6MIanoCh 19 oKTA-
6ps 2004 r. B Mmarepuanax HanimoHaJlbHON aKaJAEMUU
HayK CIIIA, PXXETCKHIT COBMECTHO C UCCICAOBATCIAMA N3
KonyMOUHCKOTIO YHUBEPCUTETA MOIBITAJICS HAUTU I'€HBI,
BBI3BIBAIOIIME O6OJIE3HDb AnbLreimepa. GeneWays nadana
C M3y4YCHMS YETBIPEX I'€HOB, POJIb KOTOPBLIX B PA3BUTHUH
3TOrO 3200JIEBAHUA YK€ U3BECTHA, 4 3d4TEM HA OCHOBAHUU
AHAJIM3a NYOAUMKALUH CO3[a1a MOJE/b B3aUMOJCHCTBY-
IOIIMX C HUMHU I'€HOB M IPOTEUHOB. I[IpeAInonaraaocs, 4To
KJIIOYEBYIO POJIb B PA3BUTUHU OOJIE3HU AJIbLIIeHiMEPa OyAyT
UI'PATh I'€HBI C MUHUMAJIBHBIM KOJIMYECTBOM IIOCPEAHUYC-
CKMX CBsI3eil. GeneWays BbIsSIBUIA TE K€ I'€HBL, YTO U HE3a-
BUCHUMBIH 9KCIIEPT-OUOJIOL.

IO TOYHOCTH CUCTEMBI ABTOMATHYECKOI'O KOHTEKCTHOT'O
IIOMCKA, ITIOXOKE, HUKOIA HE CPABHATCA C JIIOJbMU, KOTOPBIE,
IIPOCMATPUBAA JOKYMEHT 34 JOKYMEHTOM, IO KPYIIUIIAM
COOUPAIOT UH(POPMALIMIO U AHAIU3UPYIOT ee. «GeneWays
IIOJIE3HA IIOTOMY, YTO Y HAC HEJOCTATOYHO JIIOACH, UTOOBI

NPOCMATPUBATD BCIO JIMTEPATYPY, — roBopuUT ITurep Kapn
(Peter Karp), cieniuaaucT B 0671aCTH 6MOMH(MOPMAIIUN U3
MexayHapOAHOIO LEHTPAa UCKYCCTBEHHOI'O MHTEJIEKTA
(SRI). — Ho cucrema 1 He MpEeHA3HAYEHA JIJIs1 TOI'O, YTOObI
3aAMEHUTD JIOJICH». BMecTe ¢ TeM nporpammHoe obecrie-
YEHHE yKE HACTOIBKO NPOPAOOTAHO, 4TO KOITyMOMUHCKUI
YHHUBEPCUTET CO3LACT JTULECH3UOHHBIC IPOAYKTHI /I HE-
OO0JIBIION HBIO-MOPKCKOI KOMIIAHUU ExerGen Biosciences.

I[Ipodeccop PKETCKUN MOXKET U /1AJI€€ PA3BUBATH
GeneWays B KOnyMOUICKOM YHUBEPCUTETE HA HEKOMMED-
4ECKOI OCHOBE. EC/IM OH OCTAaHETCA BEPEH cebe, TO €r0 CU-
CTEMA KOHTEKCTHOI'O IIOMCKA B KOHIIE KOHIIOB OXBATHUT BCIO
OHOJIOTHUIO U XUMUIO, YTO TCXHHUYCCKH BIIOJIHC PCAJIBHO.
A 1I0Ka OH BMeCTE € YalTOM paboTaET HaJ, PACIIMPEHUEM
BO3MOKHOCTEHN NPOIrPAMMHOIO KOMIIJIEKCA, UCIIONIb3Ys
ONyOJMKOBAHHBIEC JTAHHBIE, YTOOBI TOKA3aTh, KAK JJOCTHUTI-
HYTb COIVIACUS CPEeAN OGHOJIOIOB.

VdeHble IOKA3aJIM, YTO HAyYHOE COOBIMIECTBO ITOKA HE
U30aBUJIOCHh OT CTAJHOTO MHCTUHKTA. [IpoCcTOE yTBEPK-
JICHUE «IIPOTEUH A AKTUBU3UPYET I'€H B>, TPAKTyEMOE KaK
3aII0BE/Ib, HE IOIIYCKAET IPOTUBOPEYUN C HAKOIIJICHHBIMU
SHAHUAMU [AXKC IICPC/ JINITOM HOBBIX JAdHHBIX. cucrema
GeneWays He TOIBKO IIOMOI'A€T ITIOJIHEE U3YYHNTD yIKE U3/1aH-
HYIO HAYYHYIO INTEPATYPY, HO U IIO3BOJIACT HAXOAWUTDb B HEM
OTBETBI HA MHOI'HE AKTYyaJIbHBIE BOIIPOCHL ITOTEHIIMAI KOH-
TEKCTHOI'O [IOMCKA OYEHD BEJIHK, U B OyIyILIEM 3TAd METOAMKA
OyJIeT CHOCOOCTBOBATH PACHIUPEHHIO OUOINOTPAPUUIECKO-
IO a4HAIU3a U OObEAUHEHUIO BCET'O CIIEKTPA YEIOBEUECKUX
3HAHUM. }}
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Y4aCTOK C OCTATKAMM CTEHbI Y3YHAQPCKOro BAAQ HA
IOXKHOM CKAOHE TAraHALLCKOWM KOTAOBUHBI (BUA C tOrQ).




A.A. MacAeHHWKos

APXEONOTHA

AMumtpnt MUCopoB

MOAYOCTPOB ObIA

[ICBHUE COOPUMERUS
BOCMOYHO20 KpbiMa

KepuyeHCcKku

BO BCe BpeMEeHAO

OAHNM N3 TAABHbIX

CBSI3YIOLLUX My TEN
MeXAy EBponon

n Asnen. BoaMoXXHO,
MMEHHO 13-30 TAKOrO
CTPATENMYECKOro

MOAOXKEHWSI

3AECb N3APEBAE
CYLLEeCTBOBOAO HE
MEHee AeCsITKA

BAAOODPA3HbIX
NOCTPOEK, CTOSBLUNX
HQ MYTX BO3MOXKHbIX

MUTPALN,

octouyHbl Kprim (Bbocmop

KYMMEpUNCKUIT) OTIMYACTCA

Pa3HOO6PA3UEM APXCOJIOTHYE-
CKHUX ITAMATHUKOB: IOCCJICHU A, OCTAT-
KU IPCBHUX CBATHUJINIL, HCKPOIIOJIN
U MOTHUJIBHHUKH, JOPOI'U, IOPTOBBIC
CTPOCHUS, KOJIOAIbI, KAMCHOJIOMHHU.
Ho 0CcO6€HHO BBIJECIAIOTCS YHUKAb-
HbIC IIOJIEBBIC O60pOHI/ITCJII>HI)IC 159851
MIOTrPAHUYHBIC COOPYKCHUA — BAJIBI,
CTOpOsKeBbIE 6amHU U pBBE. CO3-
JAHHBIC B PA3HBIC IICPUOABI, OHU
IIPEACTABIAIOT OCOOYIO IEHHOCTD /IS
UCCIEOBATEIICH.

MperpaAbl HO NYTH
DOpaHIy3CKHUI NYyTECHIECTBEHHUK
Kunpbepr PoMM, noceTuBIIUNA
Bocrounsiit Kpeim B 1786 1., mucan:
«IIpexpge uem paccrarbsca ¢ Kep-
YEHCKUM IIOJIYyOCTPOBOM, A JOJKEH
CKa34Th, YTO HA NPOTAXKEHUU OT
A30BCKOIro Mops A0 YepHOro OH IIe-
peceracTca IByMAa 3CMJIIAHBIMU BaJid-
MU, U3 KOTOPBIX TOT, KOTOPBIH IpPO-
XoAuT manbiie oT Peogocuu, 6oiee
BBICOK, Y TOJIBKO BJOJIb HET'O JJOBOJIb-
HO ABCTBCHHO BHUJICH OBPAar, UAyIUHA
CO CTOPOHBI I'OPOJA, YTO 34CTABJIACT
MIPCAIIOJIOXKUTD, YTO BAJIbI ITPCAHA3HA-
YaJIMCh 1A 3amuTel Kepuwn». BOMHBI,
IIPOIIEAIINE 1O IIOJYOCTPOBY, 4 TAK-
JKE€ AKTHUBHAA XO35UCTBECHHAS, 3€MJIC-
YCTPOUTEIbHAA JEATEIBHOCTD IIPUBE-
JIM K UICYE3HOBEHUIO UJIH PA3PYLIEHUIO
MHOTHUX IDCBHUX BAJIOB 1 PBOB.

CeroaHsa aeHb Ha KepyeHCcKOM 1no-
JIyOCTPOBE MOXHO BBIJEIUTb TPU
CTAPUHHBIE TMHUN OOOPOHBI, COCTO-
AME U3 PA3JIMYHBIX 10 pa3MepaM,
IPOTSKEHHOCTH U BDEMEHU CO3/1a-
HUs HACBIIIEH U CONYTCTBYIOMUX UM
PBOB. Ecin CJICOBATH HAIIPABICHUIO
C 3a11a/1a Ha BOCTOK, TO 3TO COOPYXKe-
HUA B parioHe AK-MOHAMCKOIo nepe-
menka (paaom co CrapeiM Kpeimom
ny cena PpoHTOBOE); BAJbBI, IEpPE-
CEKAIOME IOJNYyOCTPOB (IIpEXKIC
BCETO Y3YHJIADCKUH, UJIU AKKOCOB,
TAHYIMUUACA OT Y3YHIAPCKOTO
o3epa 10 Ka3zaHTUNICKOTO 3aJIU-
B4, 4 TAKXE y AKTAIICKOI'O 03€epa,
YOKpaKCKUI1, NI Bal BE3KPOBHOTO).
W, HaKOHEI, B BOCTOYHOU YaCTH I1O-
JIYyOCTPOBA (IIEPBLIA, BTOPOU U TPETUH
«ImpuTakcKue», Baa K I0ry OT I0ro-3a-
aIHOM yacTu Yypy6aiickoro oszepa,
KbI3-AyIbCKMH U HA MbICE AK-BypyH)
(cm. 8pes nac. 82).

PacrnionokeHue norpaHuvIHoO-060-
POHMTEILHBIX COOPYKEHUI (C ceBepa
Ha IOI, T.€. IIEPECEKAs IIOJIyOCTPOB OT
MODPsA 10 MOPA B CAMBIX Y3KUX YACTAX
CyHIN) OIpeJensaeTcsa reorpadpude-
CKO¥M crenudUKON moJayoCTPOBA.
ECTEeCTBEHHO, YTO NPHU CTPOUTEIb-
CTBE YUYUTBIBAJIUCh OCOOECHHOCTH
penbeda, HAIUYHUE 03€P, APEBHUX
JJUMAHOB, 34JIMBOB U T.[. T'maBHOE Ha-
3HAYEHHUE BAJIOB — 3AIUTA U JEMAPKa-
LU TEPPUTOPUHN HA IIyTH MUTPALUNA
HaceseHUst CEBEPOKABKA3CKOTro p
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CXEMA PACNONOXEHHS BANOB
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CXeMbl PACNOAOXKEHUS APEBHMUX OBOPOHUTEAbHbIX BOAOB HO KepyeHCKOM noAyocTpoBe.

BepxHsas cxema (no A.A. MAOCAEHHMKOBY, 1998):

| = Ak-MoHanckunin BAA; Il = Y3yHAQPCKUM BAA; Il = TUPUTAKCKNIA BAA; IV — AKTAWCKUIA BOA; V — HOKPAKCKNIA BAA; VI = DAbKEHCKUIA BAA.
HwiHsaa cxema (no E.A. KaTiowmHy, 1998):

| - POB «HE3AKOHHOPOXAEHHBIX MOTOMKOB CKUGCKMX paboB»; Il - xpebeT YayH-ChipT; Il - xpebeT butok-SIHbiwap; IV - ACOHAPOB BAA;
V — AKTaWCKMA BAA; VI - Y3yHAQpckuni BAA; VII - DAbkeHckni BAA; VIII - Hokpakcknia BAA; IX — TMPUTAKCKUIA BOA.
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APXEONOTHA

1 CeBEepONPUYIEPHOMOPCKOIO pe-
I'MOHOB, a4 TAKJ)KE 3aIIUTa BJIAJCHUI
OOCIOPCKHUX I'PEKOB B IIEPUOJ, CyLIe-
cTBOBAaHMA B BocTouHOM KpbiMy 1 Ha
TaMaHCKOM IIOJIyOCTPOBE AHTHYHOTO
rOCyAApCTBA CO CTONMUIEH B [TaHTHKA-
nee (Kepun). Mccnepoparenu ormeyda-
IOT, YTO IOYTHU BCE PBBI PACIIOJIOKECHDBI
C 3aI1aJHOU CTOPOHBI HACHIIIA U MME-
IOT 3AKOHYEHHBIN BH/I, OOPBIBAACDH HE-
IIOCPENCTBEHHO HAa Oeperax Mopex,
3aJIMBOB, IPEATOPU, T.C. Y ECTCCTBEH-
HBIX IIPENATCTBUA.

1 co3maHms IETOCTHOM U OO'hCK-
TUBHOM KAPTHUHBI UX MHOI'OBEKOBOM
HUCTOPUM BAKHO OBIJIO NPUBJIECYD
Pa3IUYHbIE KATETOPUU UCTOYHHUKOB:
IIHMCbMEHHBIE (CBUAECTEIbCTBA AHTUY-
HBIX dBTOPOB M UCTOPUKO-JIUTEPA-
TYPHBIE OIIMCAHUA U BOCIIOMUHAHUA
IIyTEMECTBEHHUKOB U reorpados),

€CTECTBEHHO-HAay4YHbIE (TeOopu3u-
4ecKue, Naaeo00TaHUIECKHUE, TOIO-
rpadu4YeCcKUe U T.II.), APXEOJIOrude-
ckue. IMEHHO TaKHue KOMILJIEKCHBIE
HUCCIEJOBAHMUA IPEBHUX BaJI1000OpaA3-
HBIX IOCTPOEK Ha KepuyeHCKOM IO-
JIyOCTPOBE HECKOJIBKO JIET BEIHCH
BocTo4HO-KPBIMCKON 3KCIIEAUIIN-
et Mucruryra apxeosorun PAH nox
PYKOBOJACTBOM JIOKTOPA UCTOPUYE-
CKHMX HayK Ipodeccopa AleKcaHapa
Anexcanaposuyda MacCJICHHHUKOBA.

Y3YHAQPCKNN BAA
CaMBbIM U3BECTHBIM ITAMATHHUKOM CUH-
TAETCA, KAK y7KE YIIOMHUHAIOCh, TAK Ha-
3bIBAEMBIN AKKOCOB, MJIM Y3YHJIAPCKUI
BAJI (CM. 8pe3 6HU3Y).

Ha HEeKOTOPBIX COBPEMEHHBIX
KapTax OH 0603HA4Ya€TCI UHOIAA
Kkak Typenkui, a Ha T€X, 4YTO OTHO-

cATCA K nepsoy nonosuHe XIX B.,
Ha3bIBaeTCsA AKcap-TeMup-DH/IEK.
Ero gnunHa cocTaBisieT OKOJI0 42 KM.
Cenyac BajJ U POB JIy4YlIE€ BCETO CO-
XPAHUIUCH B CEBEPHOMN YACTU: OT
A30BCKOIo MOpPsA A0 KEJIE3HOH J0-
poru Kepub—BnaanciaBoBKa, XOTs
U 3/1eCh HEKOTOPBIE YYACTKHU PA3Py-
mEeHbl. B cpeiHeM B 9TOM parioHe na-
paMeTPbl COOPYKEHUN CIEAYIOIHE:
MUPUHA HACBIIIA 28—-30 M, BBICOTA
2,8—3 M, IIMPHHA XE€ PBA JOCTUTACT
20 M nipu ri1yéune 1,5-2 M. Bupumo,
M3HA4YAJIbHO B COOPYIKECHUU IIpEaY-
CMATPUBAJIHCH PA3PBIBEI — NPOE3/IbI
(UX 6BIJIO HE MEHEE JIECATU) IMHUPU-
HOU 10 20—30 M. CKOpEe BCEro uyepes
HHUX B IPCBHOCTHU IPOXOJANIN OCHOB-
HBbIE JJOPOT'H, KOTOPBIE BEJIU K 106e-
pexbio KepueHCKOro npojiuBa U3
ITy6UHBI HOTYOCTPOBA. 4

Y3YHNAPCKMI BAN

t0603HATEABHBIN AtOBYa A€ MOHTNEPO OTMETUA STOT BAA B 25 BepCTaX OT Kepuu, Ha MOAMYTU AO BTOPOW MOYTOBOM
CTAHLMW, HO3BAB €ro AKKOCOBbBIM (MAU Knummepuincknm). COrAQCHO CBUAETEABCTBY KOHCTAHTUMHA BArpsiHOpoAHOTO,
3AECb MPOXOANAQ IPAHMLA Bocnopa 1 XepcoHeCca NOCAE OKOHYOTEABHOIO MOPAXKEHMS MepPBOro. CoraacHo Aobya,
AQHHBIN BOA, BO3MOXHO, PBIAU YK€ AETEHACPHbBIE KUMMEPUNLLbI, YTOOLI OFTOPOAMUTHCS CO CTOPOHBI EBPOMbI TAK XKE,
KOK OHW 3TO AEAQAM HO A3UATCKOM CTOpOHe bocnopa. MNaHTUKanenLbl >ke AOCHINMAAU Er0, N OH AOATO CAYXXUA UM
roaHnLEen. BOA HOYMHAACS OT COAeHOro 03epad (UTap-AAYMK) 1 LLIEA AO A3OBCKOTO MOPSI. [10 CPABHEHWIO C NPOYUMU
OH XOPOLO COXPAHUACS. TAYBOKINI POB BbIA OOPALLEH B CTOPOHY KpbIMA. TAM K€ BUAHEAUCH XOAMbI BAOAb HOCHIMM
BAAQ, KOTOPbIE, MO MHEHWUIO A0BYQa, «MOAKPENASIAUY BOA OALLHIMM.
OaHoBpeMeHHO ¢ Atobya ape MoHTnepo B 1837 r. BOCTO4YHLIM KpbIM NOCETUA APYTON NMYTELECTBEHHNK — A. AEMUAOB.
OH, npoe3axas ot Peopocnin B APOGAT, OTMETUA POB M 6ALLHM BOKPYT cTeH CTaporo KpbiMa (MOCHYUTAB MX, BO3MOXHO, HE
6€3 OCHOBAHMSI, TATAPCKUMU YKPEMNASHUSIMI) 1 OBUAME OFPABAEHHbBIX KYPTraHOB. [TPUMEYaTEABHO, HYTO B HUX OH BUAEA
PA3PYLLUEHHbIE TPOBHMLBI CO CBOACMMU, T.€., BEPOSITHO, CKAEMbl AHTUYHOTO TUMNA. OH YNOMSIHYA 1 06 Y3YHAQPCKOM
BAAE, XOTS1 C OCHOBHOM TPACCHI IBHO HE CBOPAUMBAA. «[lepees3anm Yepes LWMPOKUIA, BECbMA APEBHWIM POB 1 BAA.
OH TIHETCS C CEBEPA K tOTY Yepes BECb KeEpYEHCKMI MOAYOCTPOBY. [TOMYTHO CKAXKEM, YTO BAA B OKPECTHOCTSIX Kepum

OCTOACS BHE Chepbl ero BHUMAHMUS.

Crpaturpadudeckas TpaHwes N21, Bua ¢ Boctoka (06Q ¢oT0).

Ha nepeaHem NAaHe (pOTO CAEBQ) — KAMHU PABPYLLUEHHOTO NOrpebeHusl.
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[AGH BALHW, PACKONAHHOM B6AM3

Y3yHAQPCKOro BAAQ, kK ceBepy oT KepyeHcKkoro

BOAOXPAHMAMLLA B 1990 1. (Cxema BBEpPXY)
1 oTorpadum ¢ MecTa packonok (Crnpasaq).

Kpowme Toro, B6113Hu Bajaa, HO BCEr-
J1a K BOCTOKY OT HEro 3a(pUKCUPOBA-
HBl KypPraHoOOOpPa3HbIE BO3BBIIICH-
HocTH (OKONO 30). HacTh U3 HUX
oonpmue (3—5 M BBICOTHI), TO-BU-
JIUMOMY, OTHOCSIIIHUECS €IIEe K AMOXE
OpOH3bl. B OCHOBHOM K€ HACHIITN HE-
BEJIMKH, U HEKOTOPBIE U3 HUX OKPYIKE-
HBI OI'PAJIKAMU U3 KAMHEI. BO3MOXHO,
3TO MOT'HJIBI OUYEHb PACIIPOCTPAHEH-
HOTO B Bocrounom Kpeimy THna, or-
HOCSIHUECS K AaHTUYHOMY IEPHUOJY.
Jpyrue Hacenu, A0 1,5 M BBICOTOU
U JuaMeTpom 13-25 M, CKpbIBAIN
Pa3BaJIMHBI CTOPOKEBBIX OAIICH.

V3yHIAPCKUH BAJl OKA3aJICS B I1OJIE
3pPEHUS APXEOJIOTOB BO BTOPOM I1O-
1OoBHUHE XX B. B OCHOBHOM B CBA3U
CO CTPOHUTEIBCTBOM OTBETBJICHUS
CeBepo-KpbIMCKOro KaHaua. OTU pa-
OOTHl 3aATPOHYAN PANOH TAK HA3bI-
BaeMOU TaraHamckKOM KOTJIOBUHBI,
B 30 kM K 3anagy ot Kepuu. Bblio 06-
HAPY>KEHO HECKOJIBKO MOIEPEYHBIX
pPa3pe30B BaAd U BBISIBJICHBI HEKOTO-
pbie apTedaKThl, ONPEIEIUBIINE €TO
JIATUPOBKY. Briocie/icTBUU BaJI U POB
HEO/ITHOKPATHO NIPOPE3ANNUCh CTPO-
UTEISMHU M APXEOJIOT'AMH, U ITO MO-
3BOJIUJIO U3YUYHUTD €TI0 CTPATUTPAPUIO
U OCOOEHHOCTH KOHCTPYKIIUU.

AO30PHO-CTOPOXEBbIE
COOpYyXeHusa

B6nn3u Y3yHIApCKOro Baja Mpej-
MOJIATAJIOCh HAJIMYHE JO30PHO-CTO-
POKEBBIX YHKTOB, KOTOPBIE UMEIN
60JIBIIOE CTPATETUYECKOE 3HAYECHHUE.
JIBa U3 HUX, HEPEKPHITHIE OTHOCU-
TEJIbHO HEOOJBIMUMHU HACBIIAMHU
BBICOTOU 1—1,5 M, HAXOJUJIHUCH COOT-
BeTCTBEHHO B 60 M (ceBepHasi) 1 30 m
(10’KHad) K BOCTOKY OT JIMHUH BaJa,
B PallOHE BCE TOM XK€ KOTJTOBUHBI.
B 1990 1. OblJI pACKONAH CEBEPHBIN
XOJIM U OTKPBITO OCHOBAHUE IPSIMO-
YIOJBbHOU OAIIHU, OPUECHTUPOBAH-
HOW CTEHAMH I1IO CTOPOHAM cBeTa. Ee
BBICOTA, BEPOATHO, OblJId HE MEHBIIEC
S M OHA CJIY>KMJIA YACThIO MOIIHOI'O
(POPTUPHUKAITUOHHOT'O COOPYIKEHUS.
JlnuHa cTeH cocTapasana: 12,3; 12,8;
10,4 n 11,2 M, a obmasa mjaomangb —
135,5 M2, CTCHBI GBLIN CIOKCHBI U3
CPpEAHHUX U MEIKUX HeobpaboTaH-
HBIX U3BECTHSKOBBIX KAMHEN B OZTHO-
TUITHOM TPEXCIOMHOMN, IBYXJIUIICBOM,
upperyiaapHoin kaaake. llnpuna ux
obu1a OoT 1,8—1,9 M (3amajHas U 10K-
Had) 70 1,2-1,3 M (BOCTOYHAA U CE-
BepHas). Hlnpoxasg BHYTPEHHAA CTE-
Ha-TIIEPErOPOAKA JACIUIA IIOMELICHUE
NpUOIU3UTENBHO NOMOJNaM. Bxog

B 6aHIO MUPUHOH 0,8 M HAXOHUJI-
Csl HA I0re, K HEMY IO CKJIOHY XOJIMa
BEJIO HECKOJIBKO CTYIICHEN (CMm. 8pe3
caeda). IToBceMecTHO 6bIN O6HAPY-
JKEHBI CJIe1bI MoKapa. Cpeiu HAXOIOK
npeo61agaau OOJJIOMKH CBETIOITIMHA-
HBIX aM(OP € ABYCTBOJIbHBIMH Py4YKa-
MU, JATUPYEMBIE BTOPOM IIOJIOBUHOM
I B. 1O H.3., 4 TAKIKE MHOTOYUCJICHHBIC
(parMeHTel Pa3IUYHbIX IO pA3MEpPy
U (popMe JIEMHBIX TOPIIKOB, PEXKE —
NPOCTOM KPACHOU M CEPOTIIMHAHON
NOCYyAbl (KYBUIUMHBI, TAPEAKH, aM@O-
pel). Berpeuanuch 06JIOMKH Teppa-
KOTOBBIX CTATY3TOK. Harijena Taxkxe
MeJHad NPsAXKA U IBE 6OCHOPCKUE
MOHETHI I B. 1o H.3. B 2000 1. 661711 1IPO-
MU3BC/ICHBI PACKOIIKN I/I,IICHTI/I"IHOI;I I10-
CTPOMKH, HAXOJUBIICHCA B 2,1 KM OT
CEBEPHOTrO Kpas Bana. OTHOCUTEIBHO
HEBBICOKOE CUJIBHO Pa3pyLIEHHOE
BCXOJIMJICHHE PACHOJIAraJI0Ch B 55 M
K BOCTOKY OT HEro 1 umeso 30-35 m
B puamertpe. IIpegsapurenbHas TO-
norpapuyeckas ¥ MarHUTHAsA CbEM-
KN, HECMOTPA HA IIOMEXU (TUJIb3BI,
OOPBIBKHU NYyJIEMETHBIX JIEHT U T.1.),
TIO3BOJIANIN HANCATHCA, YTO BHYTPU
HACBIIIU MOJXKET ObITh OOHAPYKEHO
KaKOE€-TO CTPOECHHUE. [IeHICTBUTENBHO,
PAaCKONIKH BBIABHUJIN HCIIJIOXO COXpPa-
HHUBHINCCA PA3BAJIMHBI, CKOPCC BCCI'O
¢dopTa, HOUYTH KBA/IPATHOTrO, O6IIEH
10160 175 M2,

B xoxe paboT K ceBepy OT 3/1aHUA
ObLIIM OOHAPYXKEHBI OOJIEE AECATKA
OTIIEITOB, BKJA/ABINICH U /TaKe 00-
JIOMKH, CKOPEE BCEr'0, HOXKA U3 TEM-
HO-CEPOTO U CBETIO-KOPUUYHEBOI'O
KpEMHA. BHYyTpU noMelmeHus OblIn
HAMJEHBI J1BA OOJIOMKA KaMEHHBIX
mIM(POBAHHBIX TONIOPOB. He UCKIIo-
YECHO, YTO 3TH BCUIH MUCITIOJIb30BATHCH
B YTUJIUTAPHBIX U KYJIbTOBBIX IICIIAX
B AHTHUYHBIIN IIEPUOJI, HO BO3MOXKHO,
MNOCTPOMKA OblJIa BO3JBUIHYTA Ha
KypraHe 310XH 6pOH3bI, a4 Iorpebe-
HHE ObUIO pa3pylleHo. B npegenax
MNOMEUEHUA HAUAEeHB (PPATMEHTHI
KPACHOIJIMHAHOMN U CEPOITTMHAHON
aM@op, a TAKKE CTOJTOBOM MOCY/IbI
(4amKH, TaAPEJKH, KyBIIMHBI, TOPII-
kun). Kpome TOoro, o6HapyKeHbl B4
MEJHBIX KOBAHBIX I'BO3/d C KPYIJION
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HMUISIIIKOM, YaCTh JKEJIE3HOI'O T'BO3/IA,
J1BA MEJIHBIX PBIOOJOBHBIX KPIOUKA,
HEOOJIBIION KA/l U3 22 MEJHBIX 60-
CIIOPCKMX MOHET, UI'PAJIbHAS KOCTb
(II03BOHOK) C OTBEPCTUEM, (DPATMEH-
Thl TEPPAKOTOBOU CTATYITKHU U JIP.
HangeHno okono 20 KPyIJIblX U OBAJIb-
HBIX IIPUPO/IHBIX KOHKPEIUI, BO3-
MOXHO, 4/1€p AJA npam. BepoaTHo,
3/JaHUE UMEJIO JICPEBSIHHBIC IEPEKPBI-
TUS MEXKAY 3TAXKAMHU U CKOPEE BCETO
cropeno. JlanHasA NOCTPOUKA AATU-
pyeTcsa BTOPOM NOJOBUHOIM I B. 1O H.3.
[To-BUAMMOMY, TAKHE OANTHU HAPALY
C BAJIAMU U PBAMU COCTABJISIIIHN 1IETYIO
CHCTEMY ITOI'PAHUYHO-OOOPOHUTEb-

HOI'O HA3HAYCHMA.

£ Er

UcTopus passutug
OO6OPOHNTEABHbIX
COOpPYXXEeHun

B npeBHOCTHM MHOIHME roCcyaapcTna
MBITAJINCH PCIIUTD 3241A9Y CIJIONTHOM
(dpOoHTAIBHOM O6OPOHBI CBOUX BJIAJI€C-
HU. He 6bU1 MCKITIOYEHUEM U AaHTHY-
Hb11 boctiop. Ha 0CHOBE IPOBEAECHHBIX
NCCIIEOBAHUNA A.A. MACJICHHUKOB BbI-
JIEISIET HECKOJIBKO XPOHOJIOTHYECKUX
IIEPHOJIOB B CYIIECTBOBAHUU BOCTOY-
HO-KPBIMCKHX JIMHENHBIX YKPEIJIC-
HHU, T.C. BAJIOB.

IlepBBIC TAKHUE COOPYKEHMUS, 1O~
CJIy’KMBIINE 32ATEM OCHOBOM /171 60-
JICC TIO3JHUX, ITIOABUJIIMCH CHIC B ANIOXY
OPOH3BI UJIU B HAYAJIC )KEIE3HOI'O BEKA.

B apesnenmui nepuoy (I1I-1I B. go
H.3.) BaJIbI ¥ PBBI JICHCTBUTEIbHO MOI'-
JIA CJIY’KATb UCKYCCTBEHHOM IIperpa-
JIO¥ Ha IIyTH K BAXKHBIM IIE€PENpPABAM,
T.K. OCHOBHBIM CPEJCTBOM II€PEBU-
JKEHMSI KOUYEBOI'O HACEJICHUS CEBE-
PONPHUYEPHOMOPCKUX CTENEH ObLIN
B TO BPpEMA AOCTATOYHO INPUMUTHUB-
HBIC TTOBO3KM U KOJIECHULBL. JIJI1 HUX
NPENATCTBUA TAKOI'O POAA ABJIAINCH
TPYAHOIIPECOJOJIUMBIMHU. HarloMHUM,
BCaJJHUYECTBO KaK OCOOBIH PO/ BOHCK
NOSABUJIOCh I'OPA340 IMO3JHEE — HA
3ape yKe JKEJIE3HOI'o BeKa. Bpan nmu
NPHUMEHHUTEIBHO K 3TOMY IIEPUO-
Iy CTOUT I'OBOPHUTH O CHELIUAIbHOMN
(GpOHTANIBHON OOOPOHUTENBHON P

BalwHa-dopT BTOPOM MOAOBUHLI | B. AO H.9. BAM3 NPOE3AC B CEBEPHOM YACTU
Y3yHAQPCKOro BAAA (PeKoHCTPYKLMS B.M. TOACTUKOBQ) (CAEBQ).

1o MHeHMIo A.A. MACAEHHMKOBA, Y3YHAQPCKMIM BAA ObIA BBICOTOM HE MEHEE 5 M U LUMPUHOWM OKOAO 15 M (M3 pacyeTa 1:3),
rAYOGMHA pBA — HE MeHee 3 M npu WnpuHe 15-20 M. BoeBast BBICOTa COOPYKEHMS COCTABASIAG 8—10 M. STO AOCTATOYHO BBICOKO
ANASI MELIEro N CAULLKOM KPYTO AASIKOHST (CM. XYAOXKECTBEHHYIO PEKOHCTPYKLMIO BBEPXY).
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H3 HCTOPHH OGOPOHMTENbHBIX COOPYKEHMN

58T. A0 H.2. Lle3apb Npu MOMOLLM AETMOHA 1 COAAQT, COBPAHHbIX

B MPOBUHLM (BEPOSITHO, BCEro OKOAO 10 ThiC. YEAOBEK) HE BOAEe YeM
30 15-20 aoHen NpoBeA OT AEMAHCKOro 03epa A0 XPebTa FOpbl BAOA AAVHOW
OKOAO 28 KM 1 OKOAO 4,6 M BbICOTOM 1 3QAOXKUA PEAYTHI.

ELlle 0AMH XPEeCTOMATUNHBIN NPUMEP 13 PUMCKOW NOAEBOW GOPTUOUKALMN
OTHOCUTCS KO | B. H. 3. I3BECTHO, Y4TO NPV MNeparope AAPUaHe HO ceBepe
BpunTaHMM 6GbIAQ BO3BEAEHA MOLLHAS MOFPAHNYHAS CTEHA, OTASASIBLLAS
«BAPBAPOB OT PUMASIH». [TOCTPOEHHAS1 B OCHOBHOM B O4€Hb KOPOTKOE
Bpems (123124 IT. H.3. AU, COTAQCHO APYTUM MCTOYHUKAM, Yy Tb MO3XKEe —

B TEe4YeHMeEe HECKOAbKUX AET BO BTOPOM NoAoBUHE 20-X — Havyaae 30-x rT. |1 B.),
OHQO MPEACTABASIAQ COBOM CAOXKHOE COYETAHUE KOMEHHOW CTEHBI, PBA

11 BOAQ, MPUMbIKOBLLMX CTOPOXEBbLIX 6ALLEH, AOPOT U PACMOAOXKEHHbIX
BOAN3N GOPTOB 1 YKPENAEHHbIX Aarepent. LUIMpUHA KAQAKK B CpeAHeM

6bIAa 1,5 M. MNpw BbICOTE AO 5 M POB UMEA LUMPUHY AO 11 M 1 TAYOUHY AO 4 M.
Takas rpaHnLa BbIAC MTPOBEAEHA B OAHOM M3 CAMBIX Y3KMX MECT OCTPOBA,
NPAKTUYECKMN OTAEASISI €FO CEBEPHYIO YACTb, ByAyLUyto LLloTAaHaMO. OAHAKO
yepes HenpoAoAXnTEAbHOE Bpems (B 140-141 nan B 142-145 1. H.3.),

y>XXe npu umneparope AHTOHUHE e, HOBbI HAMECTHUK BpUTaHnn cyen

LLleAeCO06PA3HBIM OTOABUHYTh KPAMHKE PYBEXU MPOBUHLIN ELLEe CEBEPHEE.

[Mos1BUACS AHTOHWMHOB BAA — 3€MASIHASI HOChIMb CO PBOM. E€ MPOTSHKEHHOCTb
COCTOBASIAQ OKOAO 59 KM. B OCHOBOHMM AEXAAC CAAOLLHAS KOMEHHAS
«BbIKAQAKQ» LUMPUHON 4,3-5 M. B HOCTOSILLEE BPEMS BLICOTA BAAQ AOCTUTAET
2-3 M, WMpUHA pBA (Npu TAyBnHe A0 2,5 M) — 10-14 M. C BHYTPEHHEN CTOPOHBI

K 9TOV O6OPOHUTEABHOW AMHUU MPUMEPHO Yepe3 PABHbIE MPOMEXYTKU
(2,5-2,6 kM) NPUMBIKAAN HEBOABLLME YKPEMNAEHMS — KACTEAABI. BOAM3N
LIAQ AOPOrQ, HO BAAY PACAOAQrAANCH CTOPOXEBbIE OALLHK. [0 CBOUM
napamMeTpam AHTOHVMHOB BOA HANMOMUHAET Y3YHAQPCKUNA.

TAKTHUKE C COOTBETCTBYIOUIUMU JIO-
MOJIHUTEJbHBIMU COOPYKECHHUIMU.
XOTs MBI €11€ CJIUIIKOM MaJIO 3HAEM 00
O6IIECTBEHHON OPraHu3aInm, o6pase
JKM3HU Y MUPOBO33PEHNH JIIOJICH 3TON
OTJAJICHHOM 3MOXU.

Bropoit XpOHOIOIrnYeCKUN IepUos,
B MCTOPUM MECTHBIX BAJIOB, BU/IUMO,
CBSI3aH CO BDEMEHEM, HEITOCPEICTBEH-
HO NPEANIECTBOBABIINM IIOABIECHUIO
31eCh CKU(OB U I'PEKOB. CKOpee Bee-
ro BaJ, 0 KOTOpoM nucaua I'epogor,
HAaXOJIUJICS HECKOJIBKO BOCTOYHEE
®eopocnn, HA AK-MOHANCKOM Iepe-
IICHKE.

Tperut nepuos CBsA3aH HENOCPE/-
CTBEHHO C MCTOpHEN bocnopckoro
LapCTBA. APXEOJIOTUYECKUE JAHHDIC
U UCTOPUYECKUN AHAJIU3 NOKA3bI-
BAIOT, YTO Y3YHJIAPCKHUHA BaJl CKO-
pee Bcero 6pl1 NOCTPOEH B IIEPHUO]
r1no6aapHOTO (B paMKax CEeBEPHOrO
IIpuyepHOMOpPDA) KPU3NUCA B KOHIIC
nepson TpeTH 11 B. 10 H.3., BEBI3BAHHO-
IO 1EJBIM PSJOM HEOIATONPHUSATHBIX
cobprTui. Cpeau HUX U BO3pOCIIAs
ONACHOCTD HA 34IaJHBIX I'PAHHUIIAX
Bocmopa. Ora 1eficTBUTEIbHO I'PAH-
JHO3HAA (U HE TOJIBKO IO MECTHBIM
MNOHATUAM) OOOPOHUTENbHAA JTUHUSA

JOJIXKHA OblJIa IPUKPBIBATH CAMBIE
BA’KHBIC B 9KOHOMUYECKOM OTHOIIE-
HHUM U T'YCTOHACEJIECHHBIC PAMOHBI
rocyaapcrsa. Ilpudyem 3Ty pob OHA
urpaia 60Jjee UaIu MEHEE yCIIEIHO Ha
MNPOTSKEHUU HECKONBKUX CTOJICTUI.

Ecan IPCAITOJOXKUTDH, YTO BaAJIBI
U PBBI CIIYKHUJIW NMPCHIATCTBUCM JI1
MNPUMHUTHBHOTO TPAHCIOPTA (U OTYa-
CTU KOHHUIIBL), TO HE UCKJIIOUYEHO, YTO
OHH MOTJIM CTPOUTHCA U B III B. 10 H.3.
C TOU K€ [EJBIO, YTO U paHee. [J1apHas
BHEIIHASA OMACHOCTD U B 3TO BpeMs 34-
K/TI049aJ1aCh HE CTOJIBKO B BOCHHBIX Ha-
O€erax, CKOJIbKO B MACCOBBIX IEPE/IBU-
JKEHHUSAX-TIEPECEJICHUAX BAPBAPCKUX
OpJZl, ABUT'ABHINXCA IO TCM KC MaPIII-
pyTaMm, 9TO U CTONETUA Ha3a . [Ipuuem
C OCOOEHHOCTAMH HUX OBITA (B 4aCT-
HOCTH ITOBO3KAMHU) OOCIIOPCKHUE Tpe-
KU ObLIM 3HAKOMBL (M3BECTHBI 34X0-
pOHEHUA CKU(POB C OOHAPYKEHHBIMHU
OCTATKAMH IMOBO3OK.) OJHAKO KEM
ObLIM «HOBBIE BapBAPbl>» (CKU(pAMHU,
capMaTtaMy, KCJIbTCKUMU IIJICMCHAMU
WA KEM-TO JPYI'UM), €LIE IPEACTOUT
BBIACHHUTD.

YeTBep T XPOHOJOIUYECKUN
epUoJl — 3TO BTOPAs NMONOBUHA I B.
0 H.3. OCO6EHHOCTBIO JAHHOU 0060-
POHUTEIBHOU CUCTEMBL B 3TO BPEMSI
OBLJIO JOCTATOYHO HNIMPOKOE IIPHU-
MEHEHUE CUT'HAJIbHO-CTOPOKEBBIX
6ameH. IlocieaHue CTPOUIUCH HPU-
OJM3UTEIBHO Yepe3 2,5 KM JAPYT OT
Apyra, C3aiy Bajd, 1a U TO HE BE3/E.
K ToMy ke, KaK IIOKa3a/11 PACKOIIKH,
OaIIHU NOABUINUCH HEe paHee 40-X IT.
I B. 10 H.3., B TIPABJICHUE APXOHTA, 4 34-
TEeM 1apA Acanjapa. [ToryyeHHbIe faH-
HBIE COIIACYIOTCA CO CBUJETENBCTBOM
3HAMEHUTOI'O reorpada ApeBHOCTH
CrpaboHa, NHUCABIIETO CBON TPV
(BKJIIOYASI U OIMCAHUA PsAZld COOBITUI
Ha bocrniope) Ha py6esKke HAIIEeH JPHbl.

ApXEOJIOruYeCKUEe HAXOIKU U Pa-
JHUOYIJTIEPOJHBIN aHAJIMU3 JAI0T OCHO-
BAHUSA ITOJIATATh, YTO BCE OANTHU OBITH
COXKIJKEHBI BO BpEMs O4epeHOMH 60-
CIIOPCKOM I'PAKIAAHCKON BOMHBI II€-
TO B CEPEJMHE MOCACIHEN YETBEPTU
I B. 1O H.3. Takoe TOTAIbHOE pa3pPy-
MEHUE OOBSICHSIIOCHh BOCHHBIMHU JICH-
CTBUAMU, IPOBOAUBIIUMUCA IIPO-
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TUB OOCHOPAH COBEPIIEHHO MHBIM
IPOTUBHUKOM, BO3ZMOXHO LlapeM
I[Tonemonowm I. Pumnane, nericrBys
B COOTBETCTBUH C OOBIYHOU B CIy4dae
HEONPENECICHHOCTH IOJIUTUYECKON
CUTYALlMU TAKTHUKOH, IPOCTO CHOCH-
JIM BCE OOOPOHUTEIIbHBIE COOPYKEHU A
TOI'O I'OCYJapCTBa, B JOSJIBHOCTH KO-
TOPOT'O BO3HUKAJIN COMHCHU .

B nauase II B. H.3. 60CIIOpCKUE BiIa-
CTH HPOBOJAAT JOIIOJHUTEIBHOE yKpPE-
IJICHUE YYACTKOB HA Y3YHJIAPCKOM
BAJIy, I/IC IPOXOJUIN IVTIABHBIC TOPO-
ru. Ha packonkax OblJ1 OOHAPYKEH
OJMH U3 TAKUX IIPOE3J0B, KOTOPBII
OBLJI YKPEIJIEH C IOMOIIBIO JOIIOJ-
HUTCIBbHBIX KAMCHHBIX M 3CMJIAHDBIX
KOHCTPYKIUA. CyJd I10 HAXOAKAM, T4
HOBAs1 IIOCTPOMKA HA IIPOE3JIE NPOCY-
IIECTBOBAJIA OYECHDb HEJIOJITO.

Bepodarno, npu 60CcnopcKkoM nape
Caspomare II (xonen II B. H.3.), CO-
BPEMEHHHKE 3HAMEHHUTOI'O PUM-
CKOT'O MMIIepaTopa Mapka ABpenunsa
n ero ceiHa Kommona, Y3yHnapckas
JIMHWA BHOBb ITONIAIACT B ITOJIC 3PC-
HHUA BOCHHBIX MHXCHCPOB U APXU-
TEKTOPOB. IMEHHO TOrAa CTPOUTCA
HOBOE OOJBIIOE MOCETIEHUE-KPE-
noctb (HoBo-Hukomaesckoe ropo-
JUIIE — IPEIOJIATAEMBIA FOPOJOK
CaBpomaTumn).

Bbla BBIABUHYTA THIIOTE34, COTJIAC-
HO KOTOPOM B IIEPBOU TPEeTU IV B. H. 3.,
I10CJIE BTOPOU O6OCIOPCKO-XEPCOHEC-
CKOU BOUHBI, 60CIOPAHAM NPHUIIJIOCH
BHOBb PACYHINATD JA4BHO 3a0pOIICH-
HBII POB U ITO/ICBINIATH BAJI, XOTA, BO3-
MOXKHO, U HE H4 BCEM €TI0 IPOTSIKE-
HUH, OOHOBJISISI B OYEPETHOM PA3 CBOIO
HNOI'PAHUYHYIO JMHUIO. [IpuMepHO
CTOJIETHE CIIYCTA 3TOT BAJI U POB HA
KOPOTKOE BPEMS BHOBb CTAHOBATCS
O060POHUTENBHBIM pybekoM. Ha ator
pa3 MEXy IBYyMs BAPBAPCKHUMU OP/Ia-
MU: T'OTOB U I'YHHOB.

TTospnee, B 310Xy CpeHEBEKOBDA,
3TOT NPUMETHBIN Py6EkK, BO3MOXKHO,
OPpOAOJIKAI CIAYXKHUTh NCMAPKAIIH-
OHHOW JIMHUEH, HO HAJIEKHBIX IO/~
TBECPKJCHUI JAHHOMY NPEINIOJIO-
JKEHUIO MOKA HE HalMJeHO. Bripouem,
OJHO U3 €ro HazBaHuil — Typeukui
BaJI — TOBOPUT CAMO 34 CeO4.

PeKOHCTPYKLMSI MOBO3KM SMOXM
HOBOTUTOPOBCKOM KYALTYPbI B NPUKYBAHbE
(Il TbiCc. AO H.2.), O A.H. leto.

Mepeaox
(MeCTO BO3HMLLbI)

Maatdopma
(OCHOBQHME KNOUTKI)

M, HaKOHEL, IOCTEAHAA IOIBITKA
HUCIOJAb30BAHUA APEBHUX OOOPOHHU-
TEJIbHBIX COOPYKCHUH, TPATMYCCKUNA
Man 1942 r., Korjga COBETCKHE BOMCKA
NBITAMCH 110 NPpUKa3y CTaJnuHa 34a-
KpEnUThCA Ha Typernkom Bay.

MpblI KPATKO KOCHYJIUCDH 3[J€Ch HCTO-
PpHH TOJIBKO OJHOIO, IyCTb U CAMO-
ro O6OJBIIOrO M3 APEBHUX 3EMJIA-
HBIX OOOPOHUTENBHBIX COOPYKEHUI
Bocrounoro Kprima. Hemano mHTE-
PECHOIO U HEOKUJAHHOT'O B UCCJIEIO-
BAHUAX JPYI'UX BAJIOB U PBOB, B 44CT-
HOCTH, PACHOJIOKEHHBIX 0113 Kepun
TAaK HAa3bIBAEMBIX TUPUTAKCKUX yKpeE-
IJICHUH. BBIICHUIOCH, YTO 3ITO HE
OJUH, KdK CUHUTAJIOCh paHee, 4 TPH
pa3sHOBpEMEHHBIX Baja. I[Ipuuem,
CAMBIM PAHHHUI M3 HUX TAKXKE OT-
HOCUTCS K 3IOXE OPOH3BI, 4 IO3J-
HUM HOCTPOUIU PYCCKUE COJNAATHI
B 1774 1.

TakuM 006pa30OM, MHOTOJETHHE
KOMIIJIEKCHBIE MCCJIEAOBAHUS POC-
CHUHUCKHX aPXEOJIOIOB MO3BOJIMIN HE
TOJBKO PACKPBHITb HEKOTOPHIE TAUHBI
JPEBHEI UCTOPUH M APXCOJIOIHH, HO
4 BBECTU B HAy4YHBIM 0OO6OpOT Lie-
JIYIO TPYHITY MaJIOU3BECTHBIX BECbMaA
UH(OPMATUBHBIX MAMSATHUKOB, KO-
TOPBIE MPEXJIE BCErO HEOOXOLUMO
COXPAaHUTb JJIA OyAyIIHUX IIOKOJIE-
HUH. }}

Peoaxuyusn baazooapum 6eoyu,e2o
compyonura Hucmumymea
apxeonozuu PAH, pyxosooumens
Bocmouno-Kpoimckoti
apxeono2urecKoll SKCneouLuLL

HA PAH ooxmopa ucmopuueckux
nayx A.A. Macaennuxoea 3a nomousb
6 N0020MOBKEe MAMePUAIA.

AOMNOAHUTEABHASA AUTEPATYPA:
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20083.
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}1}Pomm X. NytewectBue B Kpbim
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} }CokoAbCckumn H.U. Baabl B cucteme o6opo-
Hbl ApeBHero EBponenckoro bocnopa //CA.
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1 }Duboi de Montpereux. Voyage autour du
Caucase chezles Tcherkess et les Abhases,
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Ctimeem. v.V. Paris, 1843.
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KHHKHOE ObO3PEHHE

B nouckax asmpauine2o qus

OCHOBI)I OyAyIEro 3aKJaabl-
BAIOTCS CETOJ[Hs, IPUYEM HA

OCHOBE YPOKOB IIPOIIJIOTO — TAKOBA
MBICJIb, KDACHOW HUTBIO NPOXOAAI A
CKBO3b CTPAHUIIBI KHUI'Y U3BCCTHCI-
IIEro 3KOHOMMUCTA HAIIETO BPEMEHU
JLV.A6ankunHa. OHaA IIOCTPOEHA B BUJIE

POCCHA

CAMOOTPEEAEHNA

A6ankuH A.U. Poccus:
Mouck camoonpeaeAeHus.
Ouepku. - M.: Hayka,
2005.-464 c.

CEPUU OYEPKOB, ITO3BOJIAIOMUX PAC-
CMOTPETD CAMBIE PA3HBIE ACIIEKTHI 9KO-
HOMUYECKHX JOCTUKEHUIM, IPOCYETOB
M NEPCHEKTUB HAEH cTpaHbl. C Tpe-
BOI'OH U OOJIBIO YYEHBIU PA3MBIILIAET
O HEOOXOAMMOCTH CAMOOIIPENCIUTD-
Csl, C/IENATH BBIBO/IBI U3 OIMOOK IIPO-
LIJIOTO M BbIOPATH NPABUJIbHBIA IYTh
B COBPEMEHHOM Mupe. OT oApPOO6HO-
IO aHAJIN34 IIyTH, IPOUJAEHHOI'O OTEeYE-
CTBCHHBIM IIPCAINIPUHHUMATCIBCTBOM,
OIBITA €TO JIyYIIUX NIPEJCTABUTEICH
U COBPCMCHHBIX JIUJICPOB ABTOP IICPC-
XOJAUT K UCTOPUH SKOHOMHYECKOH MBIC-
au. JLU. AGaIKUH UCCIIEIYET CIOKHBIE
U IPOTHBOPEYMUBBIE OTHOIECHHUS KO-
HOMHYECKON HAYKU U BJIACTU, KOTOPBIE
HEPEJKO IIPUHUMAJIA 'POTECKHYIO, 4 TO
U IIPOTHUBOECTECTBEHHYIO (hopMy. OH HE
CIVIQXKUBAET OCTPBIX YIVIOB M IIOKA3bI-
BAET, YTO 6€3 JKECTKON U HENIPE/IB3SITON
OLICHKH IIPOIIJIOTO HEBO3MOXKHO CO3-
JaThb HOBYIO NAPAJAUTMY OTEYECTBCH-
HOM 3KOHOMUKH. Cynbbda Poccum eme
HE OIPEJEIEHA U BO MHOI'OM 3ABUCHT
OT HBIHCITHHUX ITOJTUTHUKOB, SKOHOMM-
CTOB Y ITPOMBIIIIJICHHHUKOB.

Mo ABATIKHH
B3rnag 8
JABTPALLHUH

AGAAKUH A.N. B3rasia
B 3ABTPALUHUN A€Hb. —
M.: Hayka, 2005. - 126 c.

Bo BTOpO¥# KHUTIE npeaiaraercs
KOHLIENINSA PA3BUTHA HAIEH CTPAHBI B
YCIOBUAX HOBOI'O BeKa. PaccMaTpuBbas
PAa3JUYHBbIE BADHUAHTDI, YYEHBIH I1O-
Ka3bIBA€T, YTO €JUHCTBEHHO BEPHBIM
NyTEM JOJIZKHO CTATh IOCTPOEHUE
POCCHUHUCKOrO BApUuaHTa HHPOPMALIH-
OHHO-HUHJYCTPUAJbHOTO O6IIECTBA
U COLMAJIbHO-OPUECHTUPOBAHHOM
3KOHOMUKHM.

HaHOMeXHonozauu (N9 BCeX

O IIPOTHO3AM YYEHBIX HAHOTEX-
HHOHOI‘I/II/I B XXI B. coBepmar Ta-
KYIO JK€ PEBOIOLIUIO B MAHUITYJINPOBA-
HUHU MATEPHUEH, KAKYyIO B XX IIPOU3BEIN
KOMIIBIOTEPBI ¢ HHPOPMALIMEH, 4 UX
Pa3BUTHUE U3MCHUT KU3HDb YEJIOBEYC-
CTBA O6OJIBIIE, YEM TUCBMEHHOCTD, I1d-
pOBas MAIIMHA UM 3JICKTPHUYECTBO.

«HaHOTEXHONIOIrUU AJ1d BCEX> — ITO
nepBasg OTEYECTBEHHA HAYYHO-IIO-
yJasgpHasg KHUI'A 110 HAHOTEXHOJIOI'U-
AM. KHura HanucaHa >KUBbIM, UHTE-
PECHBIM A3bIKOM, PACCKA3BIBAIOIIUM
O CJIOKHBIX BEIIAX B IPOCTOMN U 3a-
HUMATENbHOU (popMe. B TO ke Bpems,
OXBA4YEHBI BCE OCHOBHBIC HAIIPABJIE-
HUsA COBPEMEHHON HAHOTEXHOJIOIUH

C Y4ETOM POCCUHUCKON ACHCTBUTECIIb-
HOCTH M CBEXEH MHPOPMALUU Be-
JYIIETO aHATUTHYECKOI'O AT€HTCTBA
Nanotechnology News Network.

ABTOPOM B JOCTYIIHOA U 3aHHUMa-
TEJIbHOI (POPME U3JIOKEH MATCPUAIL,
JAIOMIUHA M3HAYAJIBHOE IIPEACTABIIC
HUE O TEPMHUHOJIOIUH, UHCTPYMEHTA-
pyrHr, HA3HAYCHU U HAaHOTEXHOJIOTHUH
U HAHOTEXHOJIOTHYECKHUX OOBEKTOB.
HarnsaiHple WJUIIOCTPALUH, 6OJIBIION
U pa3HOOOPA3HBIA (PAKTUYECKUI Ma-
TEPUAJI JOCTATOYHO UHTEPECHBI KAK
JIJIS MOJIOJIBIX YUTATEJCH, HAUUHAIO-
X UTHTEPECOBATHCA ITOU OTPACIBIO
3HAHUA, TAK U /14 IOCBAMICHHBIX CIIC-
LUATUCTOB.

Rupus
FuFIBARHHE

Pbi6aAkuHa M. A.
HaHoTexHoAOrMK AAS BCEX. —
M.: Nanotechnology News
Network, 2005. - 444 c.

(] B Mupe nagku
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NABOPATOPHA

AMumtpnt Mmnctopos

HAHOBGHOTEXHONOTHH —

HOBbIG ¢OPUSOHMbl

HaHo-
ONOTEXHOAOTUYECKNE
NCCAEAOBAHUS
HOXOAST MPUMEHEHUE
B MEAVLIMHE.

Cxema HaHoumna Ha 6ase
KOMMAKT-ancka (CD) v ero
BEPTUKAABHOE CEYEHNE.

A3BUTHEC HAHOTEXHOJOIUN
C IPUMEHEHHUEM OEIKOBBIX,
JIMIIUJTHBIX MOJIEKYJI, HYKJIE-
MHOBBIX KMCJIOT MJIM UX CUHTETHYC-
CKHMX MUMETHUKOB B MEJUIIUHE /IA€T
BO3MOXXHOCTbB CO3/1aBATh HOBBIE BBI-
COKOYYBCTBUTEJIbHBIC U JICIIEBBIC
CHUCTEMBI JIJIS1 pAHHEN JTUATHOCTUKH,
JICYCHMUS, 4 TAKXKE JJOCTABKH JIEKAPCTB
K KJIE€TKAM-MHUIIEHSM WU OPraHaM —
yrBepxpaeT IOpuit JMurpuesuy
M BaHOB, IOKTOP OMOJIOTMYECKUX HAVK,
3aBEIYIONINI 1A6OPATOPUEH HAHOOU-
otexHoaorut HUM 6MoMeTuIInHCKOM
xumuu uM. B.H. Opexosrya PAMH.
HaHOUYMIIBI K ATOMHO-CHUJIOBOMY
MHUKPOCKONY UCTIOJIB3YIOTCS JIJIs INa-

THOCTHUKH UH(MEKIIMOHHBIX U COMATH-
YECKUX 34001€BAHUNI. METO/ ATOMHO-
CHUJIOBOM MUKPOCKOIIMM OCHOBAH Ha
MOHMTOPHUHIE cui Ban-gep-Baanbca
MEX/y U3MEPHUTEIbHBIM 3JIEMEHTOM-
MIJION MUKPOCKOMA (Pa3Mep 4yBCTBU-
TENbHOI'O JJIEMEHTA UMEET MOPALOK
17" HM) ¥ CKAaHMPOBAHHOI MOBEPX-
HOCTBIO MAKPOMOJICKYJIbl. AHAJIN3
B3dMMOJIEHCTBHA MO3BOJAECT IOJIY-
YUTb U300PAKEHUE MAKPOMOJIEKYJIHI,
OIIPEJEIUTD €€ PA3MEPHI U BbIABUTD
KOMIIJIEKCHI MOJIEKYJI 30HJOB C Map-
KepaMu 3a60J€BAHUN — HANIPUMED,
6€eJIOK-TIAapTHED, AaHTUT'€H/AHTUTEJIO.
B Poccum npoussoasaTcsa cepuiinbie
O HOKAHAJIbHbBIC ATOMHO-CHUJIOBBIC

YYBCTBUTEABHOSI 30HA GMOMOAEKYA,
HOHEeCeHHas HO MOBEPXHOCTb
KOMMQAKT-ANCKA

AQ3Ep

BUOMOAEKYAbI

3AWKUTHOE NOKPLITNE

90 B Mupe Hayku

asayem 2005

©La Clair J.J. and Burkart M.D. Molecular screening on a compact disc.

Org. Biomol. Chem. 2003, 1, 1-14



NABOPATOPHA

MUKPOCKONBI (ACM), ITIO3BOJIAIONINE
IIPOBOAUTD UCCJICIOBAHUA CTPYKTYPbI
MaTEePHAIOB. BHOJIOrnYeCKHE MAKPO-
MOJICKYJIBI, B TOM YHCJIC U MAKPOMO-
JIEKYJIAPHBIC MAPKEPHI 3a601€BAHUI,
AKTHUBU3UPYIOTCA B Y3KUX AHUAIIA30HAX
TEMIIEPATYP, AABJICHUN U BJIA>KHOCTH.
HOBTOMY A1 CO3JaHUA HAHOYHUIIOB
K OJlHOKaHaJIbHOMY ACM ¢ UMMO6H-
JIN3OBAHHBIMHU B OIIPCACICHHOM I10-
pALKe GUOMOJIEKYIAMH (AHTUT'€HAMH,
AHTUTEIAMHU, ANTAMEPAMU, OJIMTOHY-
KJICOTHUJHBIMU 30H/LAMH), KOTOPHIE
MOTYT CEJICKTUBHO 34XBaTbIBATb MaP-
KEpPbI 3200JIEBAHUI M3 6HOJIOTMUECKON
JKUJKOCTHU HA YPOBHC CIMHUYHBIX MO-
JICKYJI, YTO OYCHb BAXKHO [1JI1 paHHCfI
JUATHOCTUKU, HATIPUMEDP, OHKOJIOTU-
YECKHUX, HH(PEKIUOHHBIX U JIPYIUX
3260JIEBAHUH, HECOOXOAUMO aqATITH-
POBATh CEPUITHBIN ATOMHBIN CUJIOBOM
MHKPOCKOIL

CD Tax:Ke MOI'YyT ObITb IPUMEHECHBI
B KA4YECTBE OMOYMIIOB /IS JUATHO-
CTHUKH I/IHCI)CKI_II/IOHHI)IX n cCOMATHUYC-
CKMX 34060JI€BAHHU .

Hanounn k CD-ROM — 310 na-
6oparopus Ha CD-JHUCKE, KOTOPAs
IIPECTABIACT COOOMH KOMIAKT-JUCK
C HAHCCCHHBIMHW HA HCI'O YYBCTBU-
TCAbHBIMHW 30HAMH 6I/IOMOJI€KYII
(AHTHUT'€HAMU, AHTUTEIAMU, ATAME-
paMH, OJIMTOHYKJICOTUJHBIMU 30H-
aMU) U AHAJIU3UPYIOIEE YCTPOU-
CTBO — CD-ROM K nepCOHaJIbHOMY
KOMIbIOTEPY. CTAHAAPT 34UCHU HA
KOMHAKT-JUCK IPEAYCMATPUBACT Ha-
JIn4Yue uHpoOpMaLuu, KOTOpas HO-
3BOJIACT CUUTBIBATCIIO UCIIPABIATDH
3HAYUTEIbHOE KOJIMYECTBO OMHUOOK,
BO3HUKAIOMIUX HU3-34 3ATrPA3HCHUSA
IIOBEPXHOCTH JUCKA. CymEeCTBYIOT
CIIOCOOBI MOJYYUTD CIYKEOHYIO MH-
($opMaIHIO C TOMOIIBIO CHEITUAIBHBIX
KOMAH/] YIPABJICHUA CHUTBIBATCIIA.
DTO AAET BO3MOXKHOCTD OLIEHUTD CO-
CTOAHHE MOBEPXHOCTU ONTHYECKOI'O
IHUCKA B JIIOOOM €ro TOYKE.

MeTo/JI OCHOBAH HA AHAJIM3E OUIU-
OOK CUYHUTBIBAHMUSA IIEPBUYHOU HMH-
dopmanuu ¢ KOMIakT-gucka (CD).
IIpu HaHECEHUU HA OUOYHUIl 0Opa3La,
COIEpIKANETrO0 OGUOMOJIEKYJIbI-IAP-
THEPBI K UMMOOUIU30BAHHOMY OHO-

CJ1010, (POPMUPYIOTCS MOJICKYISIPHbBIC
KOMIIJIEKCHI, KOTOPBIE YBEIUYUBAIOT
KOJIMYECTBO IOTPEMHOCTEN U3-34
M3MCHEHHUS ONITUYECKUX CBOUCTB MO-
BEPXHOCTH JUCKA. OHU BO3ZHUKAIOT
BCJIC/ICTBUE O6PA30BAHUS KOMILICK-
COB MCXIY HMMOOHUIHU30BAHHBIMHA
OUOCIOAMHU U OGMOMOJIEKYIAMU OUO-
JIOTUYECKOH JKHUJIKOCTH, B TOM YHCJIE
C OMOMOJIEKYJIAMHU T1JIa3Mbl KDOBU HA
ITOBEPXHOCTHU KOMIAKT-/TUCKA.
PazpabarpiBaeMoe JUATHOCTUYE-
CKO€ YCTPOHUCTBO MOKET OBITh MPHU-
MCHCHO B IIPOCTBIX KJIMHUKO-OHUA-
THOCTHUYECKHUX M12060paATOPUAX, HE
OCHAIIlCHHBIX CHEHUAJIbHBIM O00PY-
JIOBAHHUEM, 2 HEKOTOPBIC TECTHI MOXK-
HO aanITUPOBATDH Jid IIPOBCACHUA
JIOMAIITHETO aHATN3A.
dochoaunuHbE HAHOCHUCTEMBI
IIPUMCHAIOTCA IJId BBCACHUA JICKAP-
CTBEHHBIX COCJITUHEHUH U BAKITHH.
OJIHUM U3 CIIOCOOOB CO3AAHUS JIE-
KaPCTBEHHBIX CPE/ICTB HOBOT'O ITOKO-
JICHUSI CTAJIO CHAOKECHHUE UX CHUCTE-
M4aMH JOCTAaBKH, OOECIEYNBAIONTNMH

e /\MHMAHbM
- Bucnon

MUK PAMH A.M. Ap4akoOB CYHUTAET,
4TO Pa3paboTKa TEXHOJIOTUU U CO3-

JIAHUC JICKAPCTBCHHBIX IPEHAPATOB
Ha OCHOBE (POCPONUNHUAHBIX HAHO-
YACTHUIL TO3BOJHUT OPI'aHU30BATH BBI-
IIyCK OTCYCCTBCHHBIX MPEIIAPATOB
HOBOT'O TTOKOJICHUS, CHA6KCHHBIX
CPECTBAMH HECEJIEKTUBHOI'O TPAHC-

B Poccum NpOn3BOASITCSI CEPUMNHBIE
OAHOKAHOAbHbIE QTOMHO-CUAOBbLIE
MUKpocKornbl (ACM), MO3BOASIOLLME MPOOBOANTb
NCCAEAOBAHUS CTPYKTYPbI MATEPUAAOB.

IIPOJIOHTMPOBAHHOE IIOCTYIIJICHHUE JIE-
KAPCTBECHHBIX BEIIECTB B ONPE/C/ICH-
HBIC OPT'aHBI U KIICTKHU-MHUAIICHH, 4 TAK-
JKE yIydIieHHne (papMaKkoJIOrudeCcKUx
CBOMCTB Ipenapara. Pazpadorannsie
CUCTEMBI JOCTABKHU JIEKAPCTB UC-
IIOJIb3YIOTCA NPAKTUYECKHU BO BCEX
00J1ACTAX MEJUIIMHBI — B 9HJOKPHU-
HOJIOTUH, MYJIBMOHOJIOTUHU, KAPpAH-
OJIOI'MH, OHKOJIOTUHU U T.J. [Ipn aTOM
CYLIECTBEHHOE BHUMAHHUE yAEIACTCS
dochHOonUnUHBIM HAHOYACTUIAM —
IEPEHOCUYMUKAM JIEKAPCTBEHHBIX
CpencTB, 3PPEKTUBHOCTD JCHCTBUS
KOTOPBIX O6ECIEUYUBAETCA HE TOJIBKO
HUX OMOJOTUYECCKUMHU CBOMCTBAMH, HO
U MAJIBIMU PA3MCPAMU.

Jupexkrop HMY 6MoMeaULIMHCKON
xuMuu uM. B.H. OpexoBuua akaje-

nopTa (JOKCOPYOULIUH, METOTPEKCAT,
PpUOABUPUH U JP.) UJIK HANPABJICH-
HOTI'O PELENTOPHO-ONOCPELOBAHHO-
ro rpancnopra (P>KI-61€0MULIUH),
JENCTBUE KOTOPOTO OCHOBAHO HA
CEJIEKTUBHOM CPOJCTBE K PELECII-
TOPAaM METACTA3UPYIOUUX KJIETOK.
Pazpaborana u cepruduUuupoBa-
Ha pochorunugHas HAHOCUCTEMA
C IMAMETPOM HAHOYACTHUIL OT 25 10
50 aM (dpocdornus 411 BHyTPUBEH-
HbBIX UHbEKIIUN).

TakuMm 06pa3oM, IO MHEHHUIO yde-
HBIX, CO3JAHUEC HAHOAUATHOCTUKY-
MOB, 4 TAK)KE€ HAHOYACTHIL, CJy>KAIUX
KOHTEHHEPAMU I JOCTABKU J€E-
K4aPCTB, CTAJ0 NEPCHEKTUBHBIM Ha-
IIPABJACHUEM PA3BUTHA HAHOOHMOTEX-
HOJIOTUH. }}
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SHAHWE-CHAA

Mapk PuetTn

wmnacriee MEAEBUI0[bI

Teneanopm C IUTA3MEHHBIMH UJIU KUJAKOKPUCTAJIN-
yeckuMu (JKK) akpaHaMu BHEIMIHE IOPA30 PUBJICKA-
TEJIBHEE CBOMX COOPATHEB C JIEKTPOHHO-TYYEBBIMU TPYO-
kamu (OJIT), HO CTOAT HAMHOI'O JJOPOXKE.

ITeITasACh HAUTH 30JI0TYIO CEPESUHY, HECKOJIBKO KOMIIA-
HUM NPeACTAaBUIN ONBITHBIE OOPA3LBI C YKOPOUYECHHBIMU
OJIT, koropsie nosasaTcs B CIIIA B 2005 1. HOBBIH TE1€BU30D
¢ 30-410MIMOBOY IMATOHAJIBIO 9KPAHa OYAET UMETDb [TyOUHY
OKOJIO 16 1101MOB (41 cM), a He 24 mioiima (61 cM), cliesioBa-
TEJIBHO, OH 6Y/IET MEHBIIIE OOBIYHOI'O, HO OOJIBIIE AaHAJIOTOB
C 11a3MeHHBIMU MM JKK-3Kkpanamu. [eHepaibHbIi MEHE/I-
sxkep HUOKP-uenTpa komnanuu 7homson/RCA B Jlanka-
crepe (t. [Tencnnesanusa) Mmrsan I'opor (Istvan Gorog)
CYUTAET, YTO OHU COXPAHAT YETKOCTb U300PAKEHHU A U I~
POKHIT JUAMA30H LIBETOB, 4 CTOUTD Oy yT MECHBIIIE.

KOMIIaKTHBIE TEJIEBU30PBI MOT'YT IIPUHUMATb OOBIYHBIE
AHAJIOTOBBIE CUT'HAJIBI U3 3(DUPA UM 11O KA6€IAM U UMETh
TIOHEPHI [J1d IpUeMa HUMPOBLIX TEJCBU3UOHHBIX CUT'HA-
JIOB TEJIEBUJEHUSA BBICOKOH dyeTKOCTU. KpoMme Toro, 6yayT
MPEIATaThCA U MOJEJIU C INIOCKHUM 9KPAaHOM, HO OHU 6yyT
CTOHUTD IOPOXKE.

IIpu menbiuen anuHe DJIT Bce TPpU 3JEKTPOHHBIX Ty4da
JIOJIKHBL OYAYT IIPU PA3BEPTKE IO CTPOKAM OTKJIOHATHCS
Ha 60JI€€ 3HAYUTEJIBHBIC YIJIbI, YTO UCKAKACT OOIydeHUE
JIIOMUHO(DOPHBIX 3JIEMEHTOB — IMHUKCEJIOB, — KOTOPBIE U3-
JIY4aIOT CBET, BUJAMMBIA 3pUTEaeM. [I1g COXpaHeHUs Tpe-
OyeMoIi (POKYCUPOBKHU IJIEKTPOHHAA IyIIKA OYAET HEIpe-
PBIBHO U3MEHATDH (POPMY MOMNEPEUYHOI'O CEUCHUS JIyUCH.
ITpu 5TOM MarHUTHI OTKJIOHSAIOT BCE TPU JIy4dad IIO-PA3ZHOMY.
COOTBETCTBEHHO NOTPEOYETCA NPUMEHSATD CJIOKHBIC aJI-
TOPUTMBI U OBICTPOAECHUCTBYIONIUE IIPOLLECCOPDI, TOBOPUT
Jlancenor BpenrtyaiiT (Lancelot Braithwaite) n3 kommanun
Samsung Electronics America.

[TpOU3BOANTENM TEJICBU30POB IPU3HAIOT, YTO IIPU Pa3MeE-
pe 3kpanHa 60sbIre 36 AIOMMOB 1 OOBIYHBIC, U YIIONCHHBIC
TEJIEBU30Pbl CTAHOBATCH CJIMIIKOM I'DOMO3AKUMHU U THA-
skespIMUA. HO B 06J14CTH MEHBIIUX PA3MEPOB TOH HA 60/b-
1€ YaCTH PhIHKA IIPOIOIKAET 334aBaTh DJIT. Komnanuu
Thomson u Philips paG0oTaIOT HAJl CO3JaHHUEM LIUPPOBBIX
DJIT, B KOTOPBIX CTPOKMU PACTPa OyAyT BEPTUKAJIbHBIMU,
YTO MO3BOJIMT YMEHBIIUTD JIHHY DJIT ¢ 30-410MMOBBIM
3KPAHOM 210 14 mau gaxe 10 12 JiofMoB.

B KOMNAKTHOM T@A€BU30PE AAUHA TPYEKU NPUMEPHO HA
TPEeTb MEeHblle, YeM B CTAHAQPTHOM. /1 B TOM 1 B ADYTOM
BAEKTPOHHAS NYLLKa GOpMUPYET, yCKopseT n dokycupyet
TPW AYHQ, HOMPOBAFEMbIX HO METOAANYECKYIO TEHEBYIO
MacKy. Tpy NApbl OTKAOHSIOLLMX KATYLLEK CKOHUPYIOT €€
TPOWKOWM AyYel, KOTOPbIE MPOXOAST Yepes LLeAn MACKM MOA,
HECKOABKO PA3ANYHBIMW YTACMU U MOMAAQKOT HO PA3HbIE
MOAOCKN AOMUHOGOPOB, HOHECEHHbBIE HO BHYTPEHHIOK
MOBEPXHOCTb AKPAHA. [MPK BO3BYKAEHNN SAEKTPOHHBIM AYHOM
AOMUHOPOPbI MCMYCKAOT COOTBETCTBEHHO KPACHbIN, 3EAEHbIN
N CUHUIN CBET, COYETAHME KOTOPbIX MO3BOASIHOT MOAYYUTL AKOOOM
LBeT. [TOCKOABKY B YKOPOUYEHHbIX TPYBKAX MYLIKA PACTOAOXKEHA
BAMKE K DKPAHY, AMAMNA30H YTAOBOTO OTKAOHEHWSI AyHen
COCTABASIET B HUX He 90-110°, a 125°.

BAaaropaps metoay
PACTPOBOM PA3BEPTKUN
Y  MOXHO «HOPMCOBATb»
nso6paxkeHme Ha
3KPAHE PSIAOM
NOCAEAOBATEABHbIX
CTPOK. B coBpemMeHHbIX
TEAEBN3OPAX (CAEBQ)
SAEKTPOHHbIN AYY
(CUHW) HOYNMHOET
PA3BEPTKY C AEBOIO
BEPXHEro yraa,
npoberaet no
rOPU3OHTAABHOMY
pPsIAY MUKCEAOB,
3aTeM BO3BpALLAETCS
(KPQCHBIV MYHKTUP)
K AEBOMY KOHLLY
( CAeAytoLLLEen CTPOKM
T A. BByaymx
| KOMMQKTHbBIX
! TEAEBN3OPAX, BOZMOXHO,
! ByAeT NpUMeHeHa
| pPa3BEPTKA MO PACTPY
! C BEPTUKAAbHBIMMN
1
1
1
U
I
1

CcTpokamu (Cripasq),

YTO YMEHbBLLUUT YTAbI
MOAEHUS AyHEn HO
MOAOCKN AtOMUHODOPA
~ 1 TeM CAMbIM MO3BOAUT
KOHCTPYKLMW CTATb eLle
BoAee KOMMAKTHOWN.
OpaHAKO 310 MoTpebyet
nPEUMeHeHs LndpPoBON
0B6pabOTKM CUTHAAC
AAS NEPEKOMMOHOBKM
MHbOPMALNK, HECYLLLEN
1M306parKeHme.

GEORGE RETSECK
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SHAETE NH Bbi?

CEKPET OTBEPCTUS:

CyMMAPHAS LUIMPUHA TPEX BMAOTHYIO
NPUAEraloLWmX APYT K APYry MOAOCOK
AIOMUHODOPA HA BHYTPEHHEN
MOBEPXHOCTU 3KPAHA DAT coCTaBAGET
MeHbLe 1 MM. NAapPAAAEABHO SKPAHY
HA PACCTOSIHUM OKOAO 13 MM OT HETO
HAXOAMUTCS TOHKASI METAOAANYECKAS
weaesas macka. lWrpuHa weaen

B HEN COCTABASIET OKOAO 1/4 pAnameTtpa
nUKCeAd. TpU SAEKTPOHHBIX Ay4a
AMAMETPAMU BOAbLLE 1 MM MPOXOANT
yepes WeAr MACKM MoA MAABIMU
YIACQMU APYT K APYTY. TOCKOABKY
ANOMETPbI Ay4en 6OAbLLE LUMPUHbI
LLEeAU, Yepes Hee NPOXOAUT AULLB HACTb
BAEKTPOHOB.

HU3KUE LUAPOTbI:

MarHmtHoe noAe 3eMAn MoXeT
HEMHOTO M3MEHSITb TPAEKTOPUM
SAEKTPOHHbIX Ay4yein B DAT. OHO
CUAbHEE Y MOAIOCOB, YMEHbLIAETCS
C NPUBANKEHNEM K DKBATOPY N UMEET
MPOTMBOMOAOXHbIE MOASIPHOCTI

B CeBepHOM U KOXXHOM MOAYLLIAPUSIX.
TeneBn3op, CAEAQHHbBIN AAS SINOHUN,
MOXET NCKAXATb LiBeTONnepeAayy

B ABCTPOAUN AU DKBAAOPE.
13roToBUTEASIM MPUXOANTCS
AOOABASITb MOCTOSIHHBIE MATHUTBI,
HOMArHUYMBAOLWMECS KOAbLA,
KATYLWKU AN SKPAHbBI M HOCTPAMBATH
VX MPUMEHNTEABHO K LUMPOTE MeCTa
pPaboThl TeAeBM3opa. B Lndposbix

TEAEBN3OPAX DAEKTPOHUKA
YNPABAEHWS MATHUTHBIM MOAEM MPOCTO
NPOrpPAMMUPYETCSI.

AABAEHUE HA CTEKAO:

YTO6bI NCTOYHUK DAEKTPOHOB (KATOA)
CAY>KUA AOATO, O SAEKTPOHbI MOTAU
ABUraTbCS 6€CNPEnsITCTBEHHO,

B NpoLecce N3rotToBAeHns AT n3 Hee
OTKAYMBAETCS BO3AYX. YKOPOYEHHASs
DAT NOXoxa 6OAbLIE HA YaLLy, YEM HO
KOHYC. TOALLMHY CTEKAC MPUXOANTCS
BAPbMPOBATHL TAKMM OBPA30M, YTOObI
atMochepHoe ACBAEHME 13-30 BAKYYMA
B HEWN He pa3AaBUAC DAT. B yKOPOYEHHbIX
OAT CTEKAO B 3QAHEN YACTU TOALLE, YEM
B CTOHAQPTHBIX.

OO6bIYHbIV TEAEBN3OP

YNAOLLEHHBIN TEAEBU3OP

—— Macka (LeaeBast)

SKPaH

lll...\\\

B ueHTpe akpaHa
SAEKTPOHHbINA AYY
CO3AQET NSATHO, KOTOPOEe
C NPUBAMKEHNEM

K KPQAsIM 3KPOHA
CTOHOBUTCSI BCe Bonee
BbITSIHY TbIM SAAUTNCOM,
4YTO OBGYCAOBAEHO
YBEAUYEHNEM YTAT
naAeHus Ayya. (Bel

0000\\\

l.....\\

DAEKTPOHHAS
nyLKa

OTKAOHSIIOWME
KATYLLKM

moxkere y6eAnTbCS

B 3TOM C MOMOLLbIO KAPMAHHOIO OHAPUKA:
HQMPQABbTE AYyY HQ CTEHY U, HE MEHSIST
MECTOMOAOXKEHMS PYKU, MOBOPAYMBANTE
$OHapuUK.) B yNAOLLLEHHOM TEAEBU3OPE
TaKon addeKT CUAbHEE, NOCKOAbKY BOAbLLE
YIAbI OTKAOHEHUSI. DAEKTPOHMKA, CETKMN
SAEKTPOHHOM NYLUKN 1 HEGOABLLIME MATHUTBI
SIPMA U3MEHSIIOT CKOPOCTb U GOPMY KAXKAOTO
MY4YKA AAS KODKAOM TOYKM SKPAHQA.

—— [AYyBGUHQ 0BbIYHOTO
TeAeBM30pPa

TAYyOUMHQ yNAOLLLEHHOTO

TeneBnsopa

B mupe nayku



CNPOCHTE KCNEPTOB

Hekaneyauay
mpasma

O MeTO/IUKE, pa3paboTaHHON pOC-
CUUCKUMHU VYCHBIMHU-MC/JUKAMU,
PacCKa3pIBACT BEAYIIUI COTPYIHUK
OTJe/Ia XUPYPIrUKU COCYyJ0B MMA nme-
HU M.M.CedyeHOBa JOKTOP MEJUIINH-
CKHMX HayK AJIeKCcer MHUXaHJIOBHY
3yauH:

— Ha ynune TOBOJIBHO 94aCTO MOX-
HO YBHUJICTDH €IIEC HE CTAPBIX JIOJCH,
NCPCABUTAIONNXCA OYCHb MCAJICH-
HO WX ONUPAIOUUXCH HAd TPOCTD.
3a6oneBaHUE, OTPABISAIONIEE UM
JKM3Hb, HA3bIBACTCS OOIUTEPUPYIOIINIA
ATEPOCKJIEPO3 APTECPUN HHMKHUX KO-
He4HOCTE. [To Mepe TOro Kak 60JIE3Hb
MPOrpeCCUpPYyET, IPOCBETHI APTEPUI
MOCTENEHHO CYKAIOTCA 34 CYET 0Opa-
3yIONIUXCSA HA UX CTEHKAX XOJIeCTe-
PHUHOBBIX OJISIIIEK, U 3TO 3ATPYAHSET
TOK KpOBHU. Hepesiko Ha NOBEPXHOCTU
OIAIKYA O6PA3YIOTCS CI'YCTKH KPOBU —
TPOMOBI. TPOoM603 apTepUil — rpo3HOE
OCJIOKHEHHE ATEPOCKIIEPO3d, KOTOPOE
HCPCAKO TPUBOJUT K AMITYTAITNHY HOI'M
WJIU TAKE TUOEIN TTAIMEHTA.

O 3aKyNOpPKE apTEPUN HUKHUX KO-
HEYHOCTEH CBUJETEIbCTBYET TPUAA
NPU3HAKOB. BO-IIEPBBIX, MALMEHTHI
JKATYIOTCS, YTO HUKAK HE YAA€TCA CO-
rpeThb cTONy. BO-BTOPBIX, HA6/IIOAACTCS
MePEMEKAIONIAACA XPOMOTA: YETOBEK,
NPONJA KAKOE-TO PACCTOAHHUE, OIY-
1A€T HAPACTAIONYyIO 60JIb B UKpPaX.
OH BBIHYK/ICH PE3KO COABUTH TEMII,
MNEPUOJAUYECKH OCTAHABIUBATHCA.
W TpeTuil CUMITOM 3260JI€BAHUA —
HAPYIICHUC YYBCTBUTCIBbHOCTHU CTYII-
HH, OCOOCHHO NaJIbIICB OTHOUN U3 HOT.

I'pynmon pucka CTaHOBATCA JIIOAH,
CTpajalomue CaXapHbIM AHA0€TOM.
KparHag creneHb paccTpomcTBa
KPOBOOOPAIEHUS — TAK HA3bIBAEMASI
JuabeTUYeCKas CTOId, KOTa Ha HOT'e
00pa3yIOTCS NPAKTHUYCCKH HE3AKHU-
BAIOIME TPOPUUECKHUE A3BbI, TPEIIU-

HBbI, PA3BUBACTCS CTOMKOE OHEMECHUE
CTOIIBI M, KAK IPABHJIO, CUJIbHAS 6OJIb.

HecMOTps HA yCHIMA MEJUKOB BCE-
ro MHUpPQ, TOJIBKO TEPANEBTUYECKUMU
METOJAMH PEMINTD IPOOIEMY OOIUTE-
PHUPYIOIMINX 324007I€BAHNUN HE YA€ TCH.
B paje ciydaeB IPUXOAUTCA Hpude-
raTb K XUPyPrudeCKOMy BMEIIATEb-
CTBY, PA3JIMYHBIM BAPUAHTAM ITYHTH-
POBaHUA NJIU INTACTUKU KPDOBCHOCHBIX
COCY/IOB.

B nocnepnne rogpl MMUpoOKOEe NpU-
MEHEHHME ITOJYYHIU SHJOBACKYISAP-
HBIE NIPOLEAYPHI, KOTJa 0€3 TPABMU-
PYIOIIMX PA3PE30B, UEPE3 KPOXOTHDIC
IIPOKOJIBI BPa4 € IIOMOIIBIO KATETEPa
BBOJIUT B CY’KCHHYIO APTEPUIO OAJIJIOH-
UMK, KOTOPBIH TAM Pa3yBA€TCs U PAC-
MHUPACT NPOCBET COCYAd. 3aTEM Tya
BCTABJIAIOT IIPY>KUHY, KOTOpasd HE I10-
3BOJIAET APTEPHUU CY3UTHCSA BHOBb. DTH
NpOLENYPhl HA3bIBAIOTCA «6aIJIOHHAS
AHTUOIJIACTUKA> U «CTEHTUPOBAHHUE.

K coxanenuro, npumepro 10-15%
NAaLMEHTOB NPOBEJAECHUE dHO-
BACKYJIIPHBIX ITPOLICAYD M TAKE IIyH-
TUPOBAHUA HEBO3MOKHO U3-32 00-
MU PHOI'O HOPAKEHUA APTEPUATBHOMN
cucrTembl. OgHako 15 yieT Has3azg axka-
nemuk I'A. Mnuzapos u npogeccop
®.H. 3ycmanosud u3 Kyprana paspa-
60TaIl HOBYIO METOMKY, KOTOPAd I10-

JIy4UJId HA3BAHUE PEBACKYIAPUIUPY-
omag ocreorpenananus (POT). B ee

anpo6aALMU IIPUHSJI y9aCcTHE IPodec-
cop I'C. KpOTOBCKHHA, 3aBEAYIONUNA
OTJIEJIOM XUPYPIUU COCYyA0B MMA nm.
M.M. CeueHoOBa.

MeTOoaMKa JOCTATOYHO NPOCTA.
Yepes HebonpIIMe HAAPE3Dl HA KOXKE
TOJICHH U 6€/1pa XUPYPTUIECKUM CBEP-
JIOM JUAMETPOM 5—7 MM B TPYOUATBIX
KOCTAX JJO MO3rOBOI'O KaHajd IIPO-
CBEPJIUBACTCS Psfi OTBEPCTUI, UMHU-
TUPYIOMUX TPABMY HOI'M. Pe3yibrarTnl
I/ICCJIC,IIOBQHI/II;I Ha JKUBOTHBIX ITOKA-
32JIH, 9YTO HA IIPOYHOCTb KOCTH 3TA
mporeaypa HUKAaK He BauseT. [Tocne
TPaBMBI B OPTAHU3ME MIPOUCKOAAT
OUOXMMHUYECKHE IPOLIECCHI, CTUMYJIH-
pyIonue KoaaarepaabHoe (06X0/IHOE)
KPOBOOOPAIIECHHE.

Bnaugane nposepenue POT npen-
JIarajsoCh TEM MAIIHEHTaM, KOTOPBIC
MIPU3HABAIUCH COBEPIICHHO 6ecriep-
CIIEKTUBHBIMH. [TOCIE MUKPOTpPaBMa-
THU3AIIUH KOCTHOH TKAaHH IIPUMEPHO Y
TMOJOBHUHBI OOJIBHBIX HOT'H YAaBaJIOCh
CIIACTH. B X0/ie KCMIEPUMEHTATBHOM
p216OTI)I BBIACHHJIOCH, YTO IIOCJIC Ta-
KOW MHKPOOIEPAUUA B OPTAHU3ME
YBEJIMUHUBACTCS CUHTE3 IIPOCTATTAH-
JHUHOB. B YACTHOCTH, B KJICTKAX BHY-
TpCHHCﬁ BBICTUJIKH KPOBCHOCHBIX
COCYJJOB CUHTE3UPYIOTCA TPOMOOKCAH
W TIPOCTAIUKINH, KOTOPBIE CTUMYITH-
PYIOT KpOBOOOPAIEHHE M YMEHBIITAIOT
CBEPTBIBAEMOCTB KPOBH.

IIpu npouenype POT npumeHser-
Cs ANUJYypPaJIbHAA AHECTE3UA (YKOJI
B 06JIACTb CIHUHBI HA YPOBHE IOAC-
HHIIBI, KOTOPBIM HA HECKOJIBKO YaCOB
OTKJIIOYA€T O60JIEBYIO YyBCTBUTEIIb-
HOCTB B HOrax). Onepauus 3aHuMaeT
He OOJIbIIIE YaCa, A YK€ HA CJICAYION U
JCHBb YCJIOBCKA MOXHO BBIITHCBHIBATDH
U3 KJIMHUKHA. B HEKOTOPBIX MEUIIUH-
CKUX YUPCKICHUAX TAKHC ITPOIICYPbI
BBITIOJIHSIOTCS JJaKe AaMOYIATOPHO.

becepoBan
AHApein bapcykos
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AHOHC

JAW.sciam.ru

CrNELUNAABHOE
NMPEANOXEHUE

AN BUBAUOTEK!

Bbl MOXeTe nonyunTtb NoA60PKY HOMEPOB »KypHana “B mupe Haykn”

3a 2003 u 2004 rr. BECITJTATHO!

I'Ipe,qnomeHl/le OrpaHn4eHo.

€XXEMECSYHbBIN HAYYHO-MHOOPMALMOHHBIV XXYPHOA
AOMNOAHUTEABHYO MHPOPMALNIO
Bbl MOXKETE TTIOAYUMNTE MO TEAEDOHAM:
105-03-72 v 727-35-30

Tific american

Yutamre B CA€AYIOLLEM BbiNyCKe XXYPHOAQ:

XWU3Hb B NMOABELULEHHOM COCTO49HUN

MNMncarensam-GaHTaCTaM ACGBHO HE AQET NOKOSI MAESI AAUTEABHOM OBPATUMOW KOHCEPBALMU
YEAOBEKQ, YTO C BUOAOTMHECKOM TOYKM 3PEHNST ABCOAKOTHO HEPEAABHO. Mbl MOXXEM CHU3UTb
BelleHYIO OKTUBHOCTb KAETOK AWLLb HO BPEMS OCTOHOBKM ABIXOHWS], T.€ BCEro HO HECKOABKO MUHYT.

AT RN B A T PR L e A T,

_. MH]lﬂg,HiI!II(II

vl armsneon

OXWPEHUE: HEMOMEPHO PA3AYTAY NMPOBAEMA?

Kaik 6bl Bbl OTHECAUCH K YTBEPKAEHMIO, YTO YPEIMEPHbIN BEC N ACOKE OXMPEHME CaMM MO cebe
HE HECYT yrpo3bl 3A0P0BbIO YEAOBEKQA, O CTPEMAEHME COPOCUTDL AULLHNIA BEC MOXKET MPUHECTU
BOAbLLE BPEAQ, YEM MOAb3bI?

HA 3APE COBPEMEHHOIO PA3YMA

PakyLLku, HOMaeHHbIe B nellepe baomboc B HOxHOM AdpuKe, MOryT CTATb APEBHENLLVMM
CBUAETEABCTBOM TOTO, HTO YXKE 75 ThIC. AT HO3AA MbILUAEHNE HOLLMX MPEAKOB CTAAO MOXOXKMM
HQO HOLLE — FOPA3AO PAHbBLUE, YEM CHUTAAOCH AO CUX MOP.

HENOCTO4HHbIE NOCTOAHHbIE

|_|pI/IH$'ITO CYUTATb, YTO KOHCTAHTHI, TAKME KAK NOABUTALIMOHHAS MOCTOSIHHAS M CKOPOCTb CBETA,
HUKOTAQ HE M3MEHSIIoTCS1. HO pe3yAbTaTbl HAOBAIOASHWIN 30 KBO3APAMM MO3BOASIKOT MPEANOAOXKNTb,
YTO TAK BbIAO HEe BCETAQ.

rOBOPAUBBIE KOMIBbIOTEPDI

MoyeMy yyeHble BIAOTHYIO 3OHUMAIOTCS MPOBAEMON CUHTE30 UCKYCCTBEHHOW peyn?

XOAOAHOE AHTUBELLIEECTBO

HeaAOBHO $U3MKM MpeycneAr B CO3ACHUM NEPBBIX OTHOCUTEABHO MEAAEHHBIX OTOMOB
QHTMBELLECTBA (AHTUATOMOB). B ByAyLLIEM 3TV AHTMATOMbI — ATOMbI AHTUBOAOPOAC — MOXKHO ByAeT
MCMOAB30BATb, YTOObI MPOBEPUTL GYHAAMEHTAABHOE CBOMCTBO BCEAEHHOWN, N3BECTHOE KAK
CPT-cummeTpus.
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NOJINHCKA

XXypHaA «B MUPE HAYKW»

IAE KYNATb TEKYLWME HOMEPA:
}1B MePEeABMKHBIX KNOCKAX
«MeTpONOANTEHOBEL OKOAO CTAHLMI
MEeTpo;

}1B KMOCKe «AEAOBbIE AOAUY,

1-1 TlBepcKkas-SIMckast yA.,1;

11B knockax MIy, MM MO, PYAH, MNP3A;
} 1B KMOCKOX I. 3eAEHOrpaAQ:;

1B CaHkT-Netepbypre, 3AO «HEBA-TPECC»,
TeA. (812) 324-67-40;

OO0 «3aHeBcKkas npeccan

TeA. (812) 275-07-21

1B HoBocubupcke, AP «Crbupb»,

TeA. (3832) 20-36-26;

1B HmkHem Hosropoae, «Pocneyars»,

TeA. (8312) 35-15-92,

35-72-42, 19-76-05; «llaHc-npecc»,
TeA. (8312) 31-31-14, 31-31-16;
«PervMoHaAbHas1 Mpeccay,

TeA. (8312) 35-88-16

118 Knese, KSS, Ten. (044) 464-02-20.

Bce HomMepa XYPHAAOB MOXKHO KYNUTb B PEACKLMM XXYPHOAAC MO appecy: YA. Paano, Aom 22, a takxxe B OO0 «Eautopuan YPCC» no appecy:
npocnekTt 60-AeTns OKTA6pPS, A. 9, 0. 203, TeA./Ppakc (095) 135-42-16.

Kak opopmMutb NOANNCKY/3AKA3 HA XXYPHAA «B Mmnpe Hayku»:

1. YKa3aTb B GAQHKE 30KA3A/MOAMMCKN TE€ HOMEPA XKYPHTAAOB, KOTOPbIE Bbl XOTUTE MOAYYUTb, U BOLL MOAHBIA MOYTOBLIN GAPEC.

2. ONAQTUTbL 3aKA3/MOAMUCKY B OTAGAEHUN CHEPOAHKA (AAS1 YAODCTBA OMAQTHI UCMOAL3YITE KBUTAHLMIIO, OMYyBAUKOBAHHYIO HIKE).

3. BbIcAQTb 3AMOAHEHHBI BAQHK 3AKA3A/MOAMUCKM BMECTE C KOMMUEN KBUTAHLUMM 06 onAaTe no aapecy: 105005, . Mockea, yA. POAMO, A. 22, peACKLMS XKYPHAAQ
«B M1pe Haykm». BAQHK NOAMMCKM MOXHO OTMPABUTL MO SAEKTPOHHOM noyTte distr@sciam.ru, nav no ¢akcy: 105-03-72.

NMoANMCKY MOXXHO 0DOPMUTE CO CAEAYIOLLLErO HOMepd.

BAGHK NOANUCKU

339 xo4y MOANMMCATLCS HA 6 HOMEPOB
SKYPHAAQA «B Mype Hayku» 1 nAady 390 pyo.
00 Kon.

3B xo4y nmoanucaTbCsl HA 12 HOMEPOB
SKYPHOAA «B Mype Haykun» 1 naady 780 py6.
00 kon.

LleHa 3a 0AVIH HOMEp XXYPHOAQ MO NoANMcKe
B 2005 r. 65 py6. 00 kon.

B 2006 roay CTOMMOCTb MOANUCKN HO
noayroaue cocraeut 540 py6. 00 kon.,
Ha roa - 1080 py6. 00 kon.

KOHTAOKTHbIE AQHHBIE

®.N.0.

NHpexc

O6AaCTb

[opoa

Yavua

Aom Kopn. K.

TenedoH

AATa POXAESHMUS

BAGHK 30KO30 NPEABIAYLLMX
HOMEepOoB

}PJ 30KA3LIBAKO CAEAylOWME HOMepa
KYPHAAQ «B MMpe Hayku» (OTMEeTUTb
rQAOYKOW):

BINT/__ BBNE7/__
IIN2/___ IINB/___
BRN3/___ IINO/
N4/ RINIO/__
IINS/___ RN/
IINCG/__ BIN12/

Bcero SK3EMIIASPOB.

339 30KA3bIBAKO MOAHBIN KOMMAEKT «B M1pe
Hayku» 3a20___ T

LieHa 30 0AVH HOMEP XXYPHOAd MO NOANUCKE /. /20, LleHa 30 OAVH HOMEP YXYPHAAC
B 2006 r. 90 py6. 00 kon. 65 py6. 00 kon.
;----------------3;\0-; _______________________ ': OPOPMUTb
«B MUpe HayKu» .
: POC‘-IeTHbIV?C‘-IeTy 40702810100120000141 : MOAMMCKY MOXHO:
. B OAQ «BHewwToproaHk» r. Mocksa BUK 044525187 | 1110 kaTanoram «(pecca
. KoppecnoHaeHTCKMIA cyeT 30101810700000000187 . Poccumr, noanmncHom
. WMHH  7709536556; KM 770901001 . nHaeKC 45724; <Pocnedarsy,
. . NOANUCHOM MHAEKC 81736;
1 | n3AQHUM opraHos HTA,
1 | NOAMUCHOM
. dammamg, M.0., appec NAATEAbLLMKA . MHAGKC 69970;
1 1 }IMOAMMCKA HA YKpOnHE
1 Bua naarexa Aara Cymma 1 MO KATOAOTY MOAMMCHBIX
! MOAMMCKA HA SKYPHAA 1 M3ACQHMUIM areHTcTBa KSS,
! «B Mmpe HayKm» ! noAnMcHom nHaekc 10729
! Ha HOMEpPOB ! } Hepe3 PeAQKLIO
: TIAGTENBLLK : (TonbKO Mo Poccum),
. w . NEePEYNCANB ASHBIU
! | Yepes COepObAHK NAM MO
1 \ rnoyte, OTMPOBUB KOMUIO
1 3A0 «B MMOE HAVIW» | KBUTAHLMM (C YKO3AHMEM
: PCIC‘-IeTHbII?Ip quTy 40702810100120000141 : G)‘M'Oe" chz:ngo o(A;pecO?
X B OAQ «BHeLTopr6aHi» r. Mockea BUK 044525187 VT MHASKCA MOATNCHIIK
KoppecnoHAEHTCKMIA cHet 30101810700000000187 B PEACKUMIO NO noyTe,
! MHH  7709536556;  KMM 770901001 ! no ¢akey: (095) 105-03-72;
! ! 727-35-30 uAn no e-mail:
: : distr@sciam.ru.
. . MOAMMCATLCS MOXHO CO
. dammamg, M.0., appec NACTEAbLLMKA X CAGAYIOLLErO HOMEPA,
1 | B KBUTOHLLM OBS3ATEABHO
| Bua naareska Aata Cymma | YKQ3QTb HOMEP, C KOTOPOTro
! MOAMMCKA HA XKYPHOA I~ MOMAST NOAMMCKA.
1 «B MUpE HAyKW» CX BAGHK NOAMMCKM MOXHO
! Ha HOMepOoB B35ITb B AIOGOM HOMeEpe
! 1 SKYPHOAQ, MOAYYNTL
! MAaTeAbLLMK ! B PEACKLWM AV HO CalTE
:_ _____________________________________________ _: www.sciam.ru.
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