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MIAHETONOr A 3
BOZIHOE MNMPOLUJIOE KPACHOU NMJIAHETbI

Oxum Benn

Jecamunemusamu yueHsle cuumanu, umo Mapc sce20a 0bul CyXum, X0no0HbBM U
HezocmenpuumHsim. Ho HedasHo noayueHHble OaHHbIe C MAPCOX0008 U OPOUMAILHBIX 30HO08
onposepaarom 3my mouky 3peHust

ACTPO®U3UKA
YTO TAKOE IJIAHETA?

CtueeH Cotep
Hosoe ogpuyuansHoe onpedeneHiie niaHemsw, Komopomy He yoosaemsopsiem I[1aymoH,
umeem csou HeQOCIMAMKU, HO 8 UeJloM ompadcaem 6a308ble HAYUHble NPUHULINbL

HEWPOEMOJIOrUA
B MOMCKAX HEMPOHHOI'O KOAA

Mwurenb Hukonenuc n Cupapra Pubernipo

Jloneoe spemsi ocmasanoct Hepaspeuumoll 3a2adkoll mo, KaKum obpasom mose npeobpasyem
anekmpueckue CUSHAbLL 8 MOHKUE U PA3HOOOpA3Hble ouwyuieHUs.. Bo3mMoacHO, Ycbl Kpbicbl
NoOMO2Ym YueHbIM NOOHSMb 3asecy MailHsl

MAJIEOAHTPOMNONOIrnNg

anT4d JINCU

KeunTt BoHr

Ha cesepo-s8ocmoke dghuonuu yueHsle 06HAPYHCULL caMmble OpesHUE 8 Mupe Uckonaemble
ocmaHku demeHblLA aghapcKo20 asCmpaionumexa

DPUSUNKA

Y4 BEJIOro CBETA

Po6ept AnbchaHo
CynepKOHmtuyM Jla3epHoeo usnyveHust — nocneoHee cioso 8 00ACMLL BLICOKOIMOUHBLX
u3mepeHuil

MEAMUMNHA
COBAKUW NMOMOryT NOBEAUTb PAK

Aasup Yotepc n KetnuH Yannpacux
JomauwHue iobumusbt scmynarom s 6opsby co cmepmebHO ONACHbIM 3aboesaHuem

METPOJIOrUsi
BECOMbIN oOBO.

WaH Po6uHcoH

Yaice nonyueHsl IMANOHHBIE BeUUUHBL OISl Mempad U cekyHObL. Tenepb memponoau
00JWICHDBL, OCHOBBLIBASCH TNOJILKO HA PYHOAMEHMANLHBLX (PUSUUECKUX CBOUCINBAX U 3AKOHAX,
onpedenums eOUHULY MACCbL

3THVOJ10I'VI$|

TAUHA MNOJIA: OH U OHA

Mo maTtepuanam 6ecefibl C U3BECTHLIM POCCUACKUM aHTPOMOJIOrOM, AOKTOPOM UCTOPNYECKUX
HayK, npocheccopom MapuHou ByToBckou

YueHvie 0o cux nop cnopsium o Mom, noHemy Mol OeIUMCS. HA MYHCUUH U HCeHULUH
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PA3[EJbI:

OT PEAAKLMN
ABCTPAJIONUTEK
BO BCEMWUPHOWU NAYTUHE

50, 100, 150 JIET TOMY HA3A[

COBbITUA, PAKTbl, KOMMEHTAPUU

B CoH 1 namaTb

W Crtponmarepuansl 3 mycopa

W Bcepocceuiickuii koHrpecc kacepp KOHECKO
M MpueeT 13 TymaHHOCTM AHOpOMe[b!

W CekpeT TeKy4ecTn cTekna

M [peBHue NMioan He NUM Monoka?

M eHnanbHoOCTb Unn 6esymune

M lNocuutaTb neonappos

B BepeMeHHOCTb NMPOTUB CKNepo3a

B Kodhe — ppyr nnu Bpar?

M He cTonb peBosIOLMOHHO

TEXHUYECKWUE HIOAHCbI
BOPOHKOOBPA3HAA AE®OPMALNA
rPYOHOU KNETKW

KapuHa TusaHoBa

CospemeHHble MeQuKU HAWIUL cNoco6 UCNpasums
Meuwlarouwutl ObXaHWo U Nopmsiuutl BHewH Ul 8ud degexm

3HAHUE-CUNA
NPUPOAHbLIN CNOP

Iepeod snadensvuamu cmaduoHo8 cmoum Henpocmotl 8b160p
MedHcOY UCKYCCMBEHHBIM U €CMECIMBEHHBIM NOKPLUNUEM
nonst

CNPOCUTE SKCNEPTOB
FPAQAET JIN NPECJIOBYTOE
rMOBAJNIbHOE NOTEMNJIEHNE?




OT PENAKIUH

apCmpanonumek

B0 BCEMHPHOH NAYTHHE

TaTbd KeliT Bonr «/IuTa Jlrocw»,
cTaBIIasg IYIaBHOM TeMOU HO-
Mepa, MOCBAIlleHA I0HOMY U
B TO K€ BpeMsd HEBEPOATHO JAPEBHEMY
cymiecTBy. JleBoYKa, KOTOPOH IHaJIeo-
aHTpornonoru ganmu uMma Cenam, poau-
Jach 3,3 MIJIH. JIET Ha3aJ, HO yMepJa,
He JIOKUB U JI0 Tpex JieT. OHa, KOHEYHO
JKe, He ObUIa GHOJIOTMYECKOU JO09YephIo
JItocu, 3HaMEeHUTOMN caMKU adapcKo-
ro aBctpasionuTeka (Australopithecus
afarensis), dett ckesieT ObLT OOHAPYKEH
B 1974 r.: Cenam poguiiack Ha 100 TeIC.
JIET paHbIlle CBOEH HAa3BAaHOI MaTepH.
OpHaKoO He HUCKIIOYEHO, 4To o6e 0co-
6H COCTOSIIIN PYT C JIPYTOM B JaJIbHEM
POACTBE, TOYHO TaK K€, KaK KaKIbIN
U3 HAC MOMKET CUYUTATBHCA IIOTOMKOM
JIpEBHEUIITNX IIpeICTaBUTEIEN YeIoBe-
Ka pasyMHOTO, BIIEpBbIE€ ITOKMHYBIIIX
npezesIbl apPUKAHCKOrO KOHTUHEHTA.
Oco0bli HHTEpEeC UcciieloBaTeled k
JIrocu u Cenam cBA3aH C TEM, YTO U3Y-
YeHHUe UX OCTAHKOB IIOMOTaeT IOHATH
HEKOTOpBIE BaskHEUIINe oCcobeHHOC-
TH SBOJIIOIIMM 4YesoBeka. Hanmpumep,
MHOTHE JeCATHJIETUSA IaJe0aHTPO-
IIOJIOTU CIOPHJIM O TOM, 4YeM HaIlu
JlajeKkrde IpeJKu 0063aBeCh paHb-
mIe: KPyIHBIM TOJIOBHBIM MO3TOM HJINA
CIIOCOGHOCTBIO K IPAMOXOMKICHUIO?
ToT dakT, uro Jlrocu nepemeniajzach
Ha JByX Horax, Ho o6iajajga O4eHb
MaJeHbKHM MO3TOM, IIOCTaBUJI B JaH-
HOU JHCKYCCHM TOYKy. A 6iaaromapsa
CeaM, BO3MOKHO, y/IaCTCA OTBETUTH
U Ha ApPyroyd Ba:KHBIN BOIIpoOC: OBIIN
au adapckue aBCTPAJONUTEKHU Ape-
BOJA3aI0IIMMHU, ITOZO6HO YeTOBEKO-
o6pas3HbIM 06e3bsIHAM, UM BeJIU Ha-
3eMHBIU 00pa3 :KU3HU?
OTKpeITHE OCcTaHKOB CenaM cTa-

JIO OJJHOM caMBIX TPOMKHMX MHPOBBIX

ceHcanuii oceHu 2006 r. OqHAKO U3-
3a JUINTENbHBIX CPOKOB MOATOTOBKU
JKypHaJIa K IIeJaTH COJUJHBIE erKe-
MecAYHbIe HayYHbIe U3JaHUA IOPOU
He yCIIeBAIOT IO TOPAYUM CllejaM

Z

pen CefiaM Ha NafoHW Y4eHoro

IIOBeJATh YHUTATENSAIM O IOAOGHBIX
9MOXaJIbHBIX COOBITUSX: MBI IOJrO-
TOBHJIN 0OGCTOATENBHBIN pacckas o6
MCTOPHUHU AAHHOM HAXOAKHU JIUIIb He-
JIaBHO.

B mMupe wayku [04] anpenn 2007



a0, 100, 130 NET TOMY HA3AJ

HEKPOJ1IOI YETHOCTW = MPUMNALUEHUE K MOJIETY = CTPOIrNU KAPAHTUH

AMPEJb 1957

NMEPECAXEHHAS TKAHb. MbI 0GHapYKUIN, UYTO peak-
UA OTTOPMKEHUS aJJOTPAaHCIJIAaHTAaHTA MOKET OBITH
npeAoTBpallleHa, eCJIM BBOJUTD :KUBOTHBIM C OYEHb PaH-
HEro Bo3pacTa KJETKH JoHopa (Hauboisiee yAoOHBI A
9TUX IleJIed KIeTKHU cee3eHKHU). Ecau KIeTKU cele3eHKH
BBOAATCA B3POCJBIM MBIIIAM, 3TO YCUAUBAET PEAKIIUIO
OTTOPMKEHUA AOHOPCKUX TKaHEH, €CJIM e IPhI3yHaM B
3MOPHUOHAJIBHOM CTAUU WA BCKOPE IIOCJIE POMKACHUA,
— TO IOHOPCKHE TKaHU IIPUKUBAIOTCA XOPOIIIO, TOr/1a KaK
y APYTUX UX COPOJAMYEH aljJoTpaHCIJIaHTAHT OTTOpTra-
erca. — IL.LB. MegaBap (P.B. Medawar). (IIpum. pex: II.B.
MegaBap nonxy4quis HobeneBckyto npemuio 1960 r. o ¢u-
3MOJIOTHUY U MEIUIIMHE 332 OTKPBITHE UCKYCCTBEHHOU UM-
MYHHOU TOJIEpPAHTHOCTH.)

KOHEL, YETHOCTMW. Kuiu-6put1 1Ba Me30HA, Tay U TETa,
UCHTUYHBIX Kak 61u3Helnsl. Tay co BpeMeHeM pacrajiajcsa
Ha TPU IIM-Me30Ha; a TeTa — Ha JiBa. He Morua i1 8To 6bITh
OJlHA 1 Ta iK€ yacTula?

Pacmaj wacTuiel AByMsA pas3JWYHBIMHU crnocobamu,
KOHEYHO, BO3MOXKEH B COOTBETCTBUHU C TEOPHUEN U IIpelLe-
JIEHTOM, HO B JJaHHOM CJy4Yae Ha IIyTH CTOAJ IPUHIIAI
coxpaHeHUusA 4YeTHocTH. L[3yHnao Jlu (Tsung Dao Lee) us
Konymb6uiickoro yHusepcutera U YsupHuH fAHr (Chen
Ning Yang) ns MHCTUTyTa MepeloBhIX UCCIeJOBaHUM cMe-
JIO TIPEJTOJIOKUIN: BO3MOMKHO, 3aKOH COXPaHEHUA YE€T-
HOCTH IIPOCTO HAPYIIXJICA B IapCTBE paclaja 9acTHIl, I0-
NOGHBIX Tay U TeTa. — Punn MoppucoH (Philip Morrison).
(ITpum. pex: Jlu u AHr ctanu saypearamu HoGeseBckoi
npemuu no pusuke 1957r. 3a 3Ty pabory.)

ANPEJb 1907

MPU3 3A MOJIET. HecMoTps Ha To, YTO M306peTaTesid B
CIIIA npITaloTcA PeIUTh NpobjeMy BO3AyIHOM HaBUTa-
IIUH, CO3/aB anmapar, 6ojee TAKe b, 94eM BO3yX, /10 Ha-
CTOSAIIEro BpEMEHH He GbLJIO ITPOU3BELeHO HU OJHOTO ITy6-
JIMYHOTO II0JIeTa Ha Mofo0HON MammuHe. Jlanxbine APpyrux
IPOABUHYJINCH IBa MOJIOABIX 3alaJHBIX 3KCIIEPUMEHTATO-
pa — 6paTbsa PalT, 0 KOTOPBIX yiKe MHOTO ObLJIO HAIIMCA-
Ho. [TockonbKy Scientific American — caMoe cTapoe B 9TON
cTpaHe M3JaHue, IMOCBAIEHHOEe HAayKe W TEeXHOJOTUAM,
€ro BJIa/IeJIbIIbI CYUTAIOT, YTO Ky PHAJI JOJIKEH OO PUTH
usobperareieil. [loaToMy OHU PENININ YYPEAUTh IEHHBIA
IPU3 I COPEBHOBAHUI JIETAIOIINX MAIIINH TsAMKeJIee BO3-
JAyxa— BO3JyXoIllaBaTeIbHBIN Tpu3 Scientific American.

BOAAHAA UINO3UA. [Jous HenTyHa», poMaHTHYeCKa A
onepHas ¢deepua B Hpo-MopkckoM IUpKe, HOIHOCTHIO
3aBUCUT OT GOJIBIION IIUCTEPHBI — PEKBU3UTA [JIS U3-
BECTHOM CIIeHBI ¢ pycajJkaMu. TpyJHO Ha3BaTh 9TOT aT-

TPaKIMOH MJIIO3UEH MU clleluabHBIM 29dderTom. Bee
BBITJIAAUT OYE€HBb PEATUCTUYHO: PyCaJKH! ITOJHUMAIOTCH
Ha IIOBEPXHOCTh BOJABI U HBIPAIOT COBEPIIEHHO IIPOU3-
BOJIbHO. OTO TaJlaHTINBoe u3obperenue X.JI. Baymoitna
(H.L. Bowdoin) u3z Heio-Mopka, KOTOPEIit BOILIOTHII HALIO
C HCII0OJIb30BAaHMUEM IIPUHIIUIIA BOJIOJa3HOTO KoJIOKoaa. B
IIUPKE UCIT0Ib30BAINCh IEPCOHATBHBIE BOJOIAa3HbIE IIPH-
crioco6neHnA. OnepaTop B KaK/J0OM M3 HUX ITOAHUMAET U
OIlyCKAaeT MaJIEeHbKUN JUPT, 3al[UIIEeHHbIA C BHEIIHEHU
CTOPOHBI KaMePBHI, & TaKiKe IIOMoraeT pycajlKke IIepelTH B
BO3/yIIIHYIO AYEHKY IOCje TOTO KaK ee BBICTYIIJIEHHE 3a-
KaH4YuBaeTcd (Ha unmocmpayuu). Pycaaky 3aniumeHbl OT
X0JI0/1a PE3UHOBBIM HATEJIbHBIM G€JIbeM.

ATMPEJIb 1857

3ANEPETb BOJIE3Hb. BchblmIKy KeaTOU JIUXOPAJKU B
rapausone Ha Octpose 'y6epHatopa B Hplo-Hopkckoit
raBaHU IIPUIIMCBHIBAIOT IPUOBITHIO GOJBHBIX CONJAT U3
®opuabl. BonesHb U cMePTh UX TOBApPHUIA HA OCTPOBE
Moppuca OATBEPIKAAET dTO U [IOKA3BIBAET, YTO CTPOroe
BBIIIOJIHEHHE KAPAHTUHHOI'O 3aKOHA IT03BOJIUJIO GBI U3-
6exaTh NOABJIEHUA HHPEKIINU B ropoje. Y Hac ecTh Bec-
Kasd IPUYUHA BEPUTD, YTO U30JIALUA OJHOIO HCTOYHUKA
60JIe3HU T03BOJISIET UCKIIOYUTHb MHOTHE. Y TOProBIbl, U
rpa;/jaHe YBEepeHbl, YTO XOPOIIO OTPEryJIupOBaHHBIE U
6eCIIPEKOCIIOBHO BBINIOJHAEMble KADAHTUHHBIE 3aKOHBI
MMEIOT HEKOTOPbIe JJOCTOMHCTBA.

Pycanoubsi TexHonorus: cneudaddeKkTbl BOGHOrO LLIOY

B Mupe Hayku [07] uwnb 2006









3a 6onee yem 80-neTHIOI UCTOPUIO G

CYLLeCTBOBAHMA KYypHaN «3HaHue-cuna»
npetepnen MHOXECTBO M3MeHeHuit. V3 napanus
ANA fieTel, KakuMm OH Bbln B CAMOM Hayane, XXypHan
npespaTunca B nobumeiilee yTeHne Ana
no6o3HaTeNbHbIX NIOfieH BCEX BO3PACTOB.
«3HaHue-cuna» — u3aaHune, B KOTOPOM MOXKHO
HaNTKU CTaTb BbIAAIOWMXCA YYEHbIX

U Mccneposareneil Ha camble MHTEpecHble

1 XXUBOTpenellylue TeMbl, OCBELLaloLUe BCE rpaHu
COBPEMEHHOW HayKn — OT UCTOPUU A0 PU3MKK,
OT A3bIKO3HAHUA 0 ACTPOHOMUMU U KOCMOSIOTUMK,
oT 61MOoNOrMM L0 NCUXONOTUM U COLMONOTUN.

370 XKypHan, B KOTOPOM CTPOr0 Hay4YHble fJaHHble
“3naraloTca B AOCTYNHOW U UHTEPECHOI hopme.
370 XypHan, kotopslit nepsbim B CCCP Havan
neyararb thaHTacTUYeCcKue npousseseHus —

ot 6patbes Ctpyraukux u Kupa bynbiuesa

po CraHucnaea Jlema u Pobepra Weknu. r{

Kak u npexpe, «3HaHue-cuna»
BbIXOAMT KaX[blid mecsal |

MognucHoW MHAEKC:

yn. KowesHuyeckas, d. 189,
115114 2. Mocksa
men.: (495) 2358935
e-mail: zn-sila@ropnet.ru
www.znanie-sila.ru

70332 (MHAMBUAYANbHLIE NOANUCHUKM)
73010 (npeanpuaTUA M OpraHu3aLmuu)



COBbITHS, ®AKTHI, KOMMEHTAPHH

akonorneckn yncTeie MaME[ bl

CoTpyaHUKN MOCKOBCKOTO rocyAapc-
TBEHHOTO MHCTUTYTA CTaJIM U CIUIABOB
U UX KoJUUIeTH u3 lleHTpa Hay4HBIX UC-
ceg0BaHUM U MHHOBAIUK «TeXHOJIOTHH
9KOJIOTUYECKN YHCTBIX HOBBIX KOMIIO-
3UIMOHHBIX MaTepPHaJIOB» pa3paboTa-
JI YHUKAJIBHYIO TEXHOJIOTHIO, IOKA3aB,
4YTO IIPOYHBIE JOPOKHBIE IOKPBITHUA,
KPBIIIY, TPYyObI ¥ 9(pDEKTUBHBIE dJIEKT-
POH30IATOPEI MOKHO CAeIaTh IPAKTH-
YeCKH U3 Mycopa — OHTOro KMpIu4a,
30JIBI, CTAPBIX IJIACTUKOBBIX Oy THIJIOK 1
O/THOPa30BBIX CTAKAHYHKOB.

CyTb B TOM, YTO IOJMOTUIEHTEPE-
¢ranar ([19T) B npupoje He THUET, He
KOPPOJMPYET M He OKHciasgeTcd. Ilpm
CIKUTaHUH OH CTrOpaeT C 06pa3oBaHUEM
BeChbMa TOKCHUYHBIX BeIlecTB. VcIomnb-
30BaTh €r0 110 BTOPOMY pas3y TPYJAHO U
JIOPOTO, OH TePAET IIPOYHOCTD, a COXpa-
HUTB €r0 IIOMOTAIOT TOJBKO JOPOTHE
KOMIIOHEHTBI.

TexHoJI0THsA, KOTOPYIO paspaboTauu u
onpo6oBaIid Ha IPOMU3BO/ICTBE POCCUIAC-
KUe y4eHble, II03B0JIAeT yTUIN3UPOBaTh
II9T 1 moJlyYUTh HOBbIE YHUKAILHBIE
KOMITO3UIIOHHbBIE MATEPUAJIBL.

Kak 06bsACHAET PyKOBOAUTE/b IIPO-
€KTa JOKTOpP TEXHUYECKMX HayK, IIpo-
deccop Oiser CmupnHoB: «Haubosee
cyllecTBEHHas OCOGEHHOCThL Hallle-
To IIOAXOAAa — BO3MOIKHOCTb HCIIOJIb-
30BaTh HE IIEPBUYHBIA, a BTOPUYHBIN
[19T. B npeajaraeMoM HaMHM IIpoliecce
I19T, B3ATHIN C MOTUTOHA, HY#HO TOJIb-
KO U3MEJIbYUTh — Cpasy II0CJIe dTOTO
€ro MOJKHO ITyCKaTh B IIPOU3BOJCTBO.
CBoiicTBa HAIlOJHUTEJIS BO MHOTOM
OIIpE/IeIAI0T 0COOEHHOCTH OyayIero
KOMIIO3UIIMOHHOTO MaTepuana. Ha-
mpuMep, U3 GUTOTO KHMpPIUYA MOMKET
TIOJly9YUThCA YEePenuua JJIA KPBIII, U3
OIMJIOK ITOJyYHUTCA MaTepHall, MOXO-
KU Ha JIPEBECHO-CTPYKE€YHbIE ILIM-

TbI, HO 0€30IIaCHBIA [UIA 3/I0POBbA.
Ecnu ke B KauecTBe HAIIOJTHUTEJIS UC-
oJIb30BaTh 301y TOLl, To moiy4darcsa
M30JIHUPYIOIIE MaTepHUaJIbl, II0 CBOMC-
TBaM He YCTyHaIue TPaAUIIMOHHBIM,

K TOMY ke 6oJiee JleleBbIe.
3areM UCXOJHbIE KOMIIOHEHTBHI, TO
ectb [19T ¢ HanoJHUTENAMU U MUHE-
PQJIBHBIMU KPACUTEISIMH, TIIATEJIbBHO
HepeMelInBaT U HarpeBaloT 0 OIl-
PeleIeHHOU TeMIepaTyphl TaK, YTOObI
TI9T pasmArywics, HO He pacIUIaBUJICH.
ITocite aTOro MITAMIIYIOT U3 IOIyYeHHOMN
MaccChl TOTOBBIE JE€TaJU I10JT TaBJICHU-
€M, TOYHO BBIJIEp:KHUBaAsA TeMIepaTyp-
HBIA peXUM, B TOM YHCJIe U Ha dTale
OXJIaXKJIeHUsA. B peaynsrare Ioy4yarT-
C II0JIe3HbIE U HEJIOPOTHe MaTepUaJIb,
IIPOYHBIE U TBEP/ble, U3HOCOCTOMKUE,
C HHU3KOH TeIlIO- U 3JI€KTPOIIPOBOJHOC-

TBIO U TUTPOCKOITMYHOCTBIO.
EkatepuHa LWapanosa

BCEPOCCHitCKHil Konreece KAoEnP HOH

Ha cerogHAIIHMUNI AeHb B MUpe Ha-
cuuTeiBaeTrcsa oxojso 700 kadexap
IOHECKO B 128 cTpanax. Poccusa
JABHO 3aHHUMAaeT JUAUpPYIOIIUe II0-
3UIIUU 110 KOJIUYEeCTBY OTKPBITHIX Ka-
denp — B Hamelt crpaHe ux 44, mep-
Bas U3 KOTOPBIX OTKPHLJIAChE B 1992 .
ITo copep:xaHUIO BCe OHU OXBaThIBa-
I0T IPaKTUYEeCKU Bce cepbl UHTEI-
JIEKTyaJIbHON JeATeJIbHOCTHU 4YejIoBe-
ka. leorpadusa ux BecbMa o6IIMpHA
— ot BunagmBocToka o CaHKT- Ile-
TepOypra. [Iporpamma «BceMHUPHBIN
IJIaH MEXKBY30BCKOI'O COTPYAHUYECT-
Ba U MOOMJIBHOCTH», CTaBIIAsA OJHOMN
n3 Hanbosee MI0AOTBOPHBIX HHUIHA-
atusB IOHECKO, BosHukaa B 1991 1. 1
6bl1a NpUHATA HA 26-U ceccuu ['eHe-
panbHOU KOH(pEpEeHIINU MeXKAYHaPO -
HOM OopraHH3aIuu.

Kadenpsl cTanmu ncnoab3oBaTh 9Ty
IporpamMmy IIpeJe BCETo IS CO-
BEPIIEHCTBOBAHUA U IEPENOATOTOB-
KM Ka/pOB, IIOBBIIIIEHUA YPOBHA Ha-
YUYHBIX HUCCJIEJIOBAHUN U YKpeIlJIeHU s
B3aWMOBBITOJHBIX CBfA3€H C By3aMHU
pPas3HBIX CTPaH, YCTAHOBJIEHUA KOH-
TaKTOB MEMKAY COGOM, OTKPBITUSA HO-
BbIX ¢uinasios. [locTenneHHO Kaden-
pBl TpaHCHOPMUPOBAJIUCH B MEHKIY-
HapoAHbIe 06pa3oBaTeIbHO-HAYy YHbIE
EHTPBHI.

B navyasne mapra 2007 r. B Poccuii-
CKOM aKaJleMHUHU TIOCyAapCTBEHHOMN
ciry:x0b!I IIpu IIpesunente Poccuiickon
depepanyu MpU COAEUCTBUU KOMHUC-
cun Poccuiickori depepanyu Io fe-
nam IOHECKO cocrosiica Beepoccuii-
ckuil koHrpecc kadeap IOHECKO. Ha
KOHTpecce OOCYKIAINCh aKTyaJIbHbIE

CKD

BOIIPOCHI JaJIbHEHIIIEro pa3BUTUA IIPO-
rpaMMbl B Poccun, GBIIM HaMedYeHBI
MHePCHEeKTUBBI yIaCTHA POCCUMCKUX Ka-
denp B MeKIyHAPOAHBIX IIpOrpaMMax
IOHECKO, 6511 co3nan KoopauHamu-
OHHBIN KOMUTET, IIpe/ice/iaTeeM KOTO-
poro n36paH Ipe3useHT — pexTop Poc-
CUMCKON aKaJIeMUM TI'oCyJapCTBEHHOMN
ciy:x6b! Ipu ITpesugente PO B.K. Ero-
poB. Kpome Toro, B KOHrpecce y4acTBO-
BaJIi MAUHHCTP MHOCTPaHHBIX JeJ1 Poc-
cuM, npejcenarenb KoMmuccuu PP mo
nenam IOHECKO C.B. JlaBpoB, Ipej-
craBuTeJIn MuHucTepcTBa ob6pasoBa-
HUA U HayKu Poccum, a TakKe AUPEK-
Top EBpomneiickoro MHCTUTyTa BBICIIIE-
ro o6pasoBanusa IOHECKO fu Cagnak
u nupekTop 6ropo IOHECKO B MockBe
Jennes Bagapy.

Mwuxaunn Mon4yaHos
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NUBEM W3 TYMARHOCTH AHTPOMERbI

VlcTOYHUKaMM TUTaHTCKUX BCILIEC-
KOB TaMMa-M3JIy4YeHUS ABJIAITCA TaK
Has3bIBaeMble MATKHE raMMa-peIuTe-
PBl — O4YeHb PEAKUI KJIacC HEUTPOH-
HBIX 3Be3Jl, 00/IafafoX CBeXCUIbHBI-
mu (~10'° [t) MarHUTHBEIMY ITOAMA. Ha
CEroJHAIIHUN IeHb U3BECTHO BCETO 4Ye-
ThIpE TAKUX OOBEKTA: TPU HAXOHATCH
B Hallled raJlakTUKe, a YeTBEPThI — B
ee cIyTHUKe, Bonbirom MaremraHoBoM
O6uaxke.

TMraHTCKHE BCIIBIIIIKY — CaMBbIH BIIe-
YaTIAIIUNA BUJ aKTUBHOCTU PEIIUTe-
poB. OTo BecbMa peJIKUe COOBITUSA IIO0
TIHUKOBOM MOIIHOCTHU HM3JIy4eHUA B HC-
ToyHUEKe (~10%°—10% apr/c), B gecar-
KU Y COTHU Pa3 IIPEBOCXO/AIINE CBETH-
MOCTb Bcel Hared [aaktuku. ITepBbIit
TaKOM TMIaHTCKUU BCILIECK OBLI 3ape-
rucTpupoBaH 13 Boabmoro Maresna-
HoBa Obiaka 5 mapra 1979 r. poccuiic-
KUMU pu6opamu «KoHyc» Ha MeKILIa-
HETHBIX CTAaHIUAX «BeHepar.

I[Ipupoga MexaHu3Ma TeHeEpalnuu
CTOJb TUTAHTCKUX ITIOTOKOB 3JIEKTPO-
MATrHUTHOTO U3JIyYeHUA OCTAETCH Off-
HO 13 Hanbosee OCTPBIX IPo6iIeM ac-
Tpodusuku. Ee perreHre HEBO3MOKHO
6€3 KOMIIJIEKCHOTO BCEBOJIHOBOT'O MO-
HHUTOPUHTA TaMMa-BCIJIECKOB C KOC-
MUYECKNX allllapaToB ¥ HAa3eMHBIX OII-
TUYECKUX U PAJAUOTEJIECKOIIOB.

Poccuiickuil HayuHBIM nmpubop «Ko-
Hyc-BuUHI» Ha aMEpUKaHCKOM KOCMU-
YecKoM amnmapare «BuH» 3apermcr-
pupoBaia 1 ¢peBpana 2007 1. UCKIIO-
YUTEJIBHO WHTEHCUBHBIH KOPOTKUU
ramMMa-BCIIECK 3JIEKTPOMArHUTHOTO
U3JIyYeHUSA AJIUTENIbHOCThIO 0KoJIo 0,1
CEK C ’JKeCTKMM 9HEPTreTUYEeCKUM CIIeK-
TpoM. COBMECTHO C JaHHBIMHU MeEiK-
m1aHeTHOU muccuu NASA Messenger
u EsBpomeilickoil actpodu3myecKkou
KOoCMUYecKol o6cepBaTopuu «MIHTer-
paJ GBIIIO OIIPE/IENIEHO, YTO UCTOYHUK
BCILJIECKA HAXOAUTCSH B OJIMKAUIIIEN K
HaM 60JIBIION rajJakTuKe TYMaHHOCTD
AHJIpoMeabl Ha PACCTOAHUU OKOJIO

2 MJIH. CBETOBBIX JIET OT 3eMau. Kpu-

BadA 6JeCKa, SHEPreTHYEeCKHe XapakK-
TEPUCTUKU U JIOKAJIU3AIUA HUCTOY-
HHUKA CBUJAETEIbCTBYIOT B IIOJb3Y
€r0 OTOMKJECTBJIECHHUA C TMTaHTCKON
BCIBIIIIKOM Ha MATKOM raMMa-peIu-
Tepe B 3TOH raJlakTHKE.
IIpeAmosoKeHUE O TOM, YTO THTa-
HTCKHE BCIJIECKU U3 JJPYTUX raJaKTHUK
JIO/KHBI HabII0aThCA B BU/IE KOPOT-
KHX raMMa-BCIIJIECKOB, GBIJIO BBICKA-
3aHO aBTOPaMU SKCIIEPHMEHTA €Ille B
1981 r. u cTaI0 aKTUBHO O0CYKAATHCS
HEJJaBHO II0CJIE PETUCTPAIIUH IBYX TH-
raHTCKHUX BCIUIECKOB OT FraMMa-peIu-
TepoB B 1998 u 2004 rr. B none3y Ta-
KOH TMITOTE3bI TOBOPUT TAKKE PETHUCT-

panus B akcrnepuMeHnTe «Konyc-Bunm

04YE€Hb NHTEHCHUBHOT'O KOPOTKOTO KEC-
TKOTr0 Bciiecka 5 Hosa6psa 2005 r. Ero
KOOPAMHATHI COBIAJM C GIM3KOI ra-
JaKkTUKOI M8I.
lFamma-Bcmiteck 1 deBpans 2007 r.
JlaeT BECKHE CBUJETEIbCTBA B IIOJIb-
3y TOrO, 4YTO YacTb HAbJII0JaeMbIX KO-
POTKHX raMMa-BCIIECKOB ABJIAIOTCA
TUTAHTCKMMM BCIIJIECKAMH Ha raM-
Ma-penuTepax B APYyIUX rajakTUKaxX
U IIPEJJOCTABIAIOT HOBBIE TAaHHBIE LI
IIOHUMAaHUS IPUPOABI 3STUX YHUKATIb-
HBIX 00 bEKTOB U (PU3NYECKUX IIPOIIeC-
COB, IIPOUCXOAAIIUX B HUX.
(«Hayka v Xu13Hb»,
no nHgopmaLmn areHTcTea
«Pockocmoca»)
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CRKPEM rexyuecrn crexnn

OKOHHBIE CTEKJIa B CPETHEBEKOBBIX
€BPONEHCKUX cobopax HMHOTJAA BBI-
IIAJAT CTPAHHO: BHU3Y TOJIIE, YeM
BBepxy. Co3aeTcs BrieyaTieHue, YTO
TBEPJI0€ CTEKJIO KaK ObI OIIaBJIAETCH.
Kak roBopAaT sKCKypcoBOABI, IHTep-
HET U JasKe YYUTeJId XUMHUH, CTEKJIO
— 9TO JKUJKOCTB. A IIOCKOJIBKY CTEKJIO
TBEpZ0€e Ha OIIYyIlb, 9TO AOJKHA GBITH
CBEPXXO0JIOHAA KUJKOCTD.

OAHAKO CTEKJIO — B3TO He XKUJA-
KOCTb, U HE TBEPJOE TeJIO. ITO aMOp-
¢HOe TBepoe TeJo — HEeYTO cpejHee
MEXKAY ABYMA NAaHHBIMU COCTOAHUSA-
MU BemecTBa. VI Kpome TOro, Ipumu-
CcBIBad CTEKJIy CBOHCTBAa JKUIKOCTH,
HEBO3MOXKHO OO'BACHUTH YTOJIIECHUE
OKOH KHH3Y, IOTOMY YTO aTOMBI CTEK-
J1a ABHKYTCS CIAUIITKOM MEJJIEHHO JJIS
TOTO, YTOOBI U3BMEHEHUA ObIIN 3aMeT-
HBI.

JI7151 TBEP/IBIX TEJI XapaKTepHA OYeHb
ynopsajo4YeHHasA, BBICOKOOPTaHU30-
BaHHas CTPyKTypa. OHU COCTOAT U3
KPHCTAJJIOB, KaK COJIb MJIM caxap, T/Je
MUJIJTAOHBI ATOMOB BEICTPOEHBI U ITPO-
YHO iepsraTcA Ha cBoux MecTtax. Huz-
KOCTh U CTEKJIO He 00JIaJlal0T TAKOU
YHOPALOYEHHOCTHIO. XOTA CTPYKTY-
pa cTekia 6oJiee CTpOMHA, YeM CTPYK-
Typa KHUJKOCTEH, oHAa He obiazaeT
CBOMCTBaAMM KPHUCTAJJINYECKOU pe-
HIETKU.

Korpa cTeks10 u3roraBauBaIT, Chl-
pBeByIO Maccy (9acTo cofepKaIryo
KBapIl]) OBICTPO OXJIAMKIAIOT, YTOOBI
OHa IlepelnIa U3 JKUJIKOI'0 COCTOSTHUA
B MOJIyTBEpJOe, HO He 3aTBepjeBaJia
coBceMm. Ha aToil ctagum marepual
IpeAcTaBIseT cCOO0HM CBEPXXOIOLHYIO
JKUJKOCTh — IIPOMEKYTOYHOE COCTO-
SHUE MEMKAY KUIKOCTBIO U CTEKJIOM.
YTo6BI IPEeBPAaTUTh MaTepHUaJl B aMOp-
¢HOe TBepAoe Teso, ero oxXJaamKAAIT
panbpiie. Huske mopora, 3a KOTOPBIM
JABUKEHNE aTOMOB MaTepHraJia 3aMe/-
JIAeTCA MOYTH JI0 IIOJHOM OCTaHOBKH,
MaTeprua CTAaHOBUTCHA CTEKJIOM. JTa
HOBas CTPYKTypa OopraHuM3oBaHa He

CTOJIb CTPOro, KaK KPUCTAJJI, HO OT-
JnA4YaeTcsd ropasjo 6GoJiblIel ymops-
JIOYeHHOCTBIO, YeM KHUJKOCTh. [lpu
HUCIIOIb30BAHUU A5 OBITOBBIX HYMK]
CTEKJI0 aHAJOTUYHO TBEPAOMY TeIy,
XOTA C TOYKHM 3pE€HUA (PU3UKHU 3TO HE
COBCEM TaK.

Kak u KHUJAKOCTHU, HEJOCTATOYHO
yIopsAodYeHHbIe TBepAble TejJa MOTyT
Tedb, HO KpaliHe MefjJIeHHo. B Tedenne
0YEHb INPOAOJIKHUTEIBHOTO BPEMEHU
MOJIEKYJIBI MaTepHajla CTEKJa CABU-
ramoTcsd, CTPEMACh OPraHU30BaTh 60-
jee cTabUIBbHYIO KPHUCTAJINYECKYIO
CTPYKTYpPy. UeM 6auiKe CTEKJIO K IIe-
PEXOAHBIM TeMIIepaTypaMm, TeM 601Ib-
II1e CJIBUT.

OgHaKO 9TH CBOMCTBaA CTeKJIa He
06'bACHAIOT, IOYEMY B CPE/THEBEKOBBIX
XpaMax OKHa cHuay Ttoime. K Tomy
JK€ CYIIECTBYET CBHUJIETEJIbCTBO, UYTO
naske 6oJsiee ApeBHEE CTEKJIO HE MMe-
eT «omIaBJIeHHOro» Buja. Ilo cioBaMm

Po6epra Bpuiia 3 My3es cTekyIa B
Kopuunre, Heio-Hopk, apesHeeru-
IeTCKUE COCY/Jbl He MOABEPIKEHBI Ta-
kUM JlepopmanuaM. MaTemaTudeckue
MOJIEJIM IIOKA3bIBAIOT, YTO BCETO Bpe-
MEHH CyIeCTBOBAaHUA BceleHHON He
XBATHUT, YTOOBI B CTEKJIE€ IIPOU3O0IILIN
CTOJIb 3HAYUTEJIbHbIE U3MEHEHUS.
Tak 4eM Ke 00bSACHUTH BUJ OKOH B
CcpenHeBeKOBBIX XpaMmax? Ilo Bcelt BU-
JAVMOCTH, CIIOCO60M H3rOTOBJIEHUSA
cTeknaa. B Te BpemMeHa CTEKIOAYBBI
BBIAYBAJIU CTEKJISHHBbIE IUJIUHJPHI,
KOTOpBIE 3aT€M CILIIONINBAIN, YTOOBI
IOJIy4YUTh OKOHHBIE CTeKaa. Paszyme-
eTcd, TOJIIIMHA IOy YaeMbIX U3/IeJ NI
He MorJia ObITh Be3/le OJITUHAKOBOM, a
pabouue, ycTaHABIWBAIOIIUE CTEKIA,
II0 TEM WUJIV UHBIM IIPDUYHNHAM IIPEAII0-
YUTAJIF BCTABIATH UX 60JIee TOJICTBIM
Y4YacTKOM BHH3. 9TO U IPHUJAET UM
«OILJIaBJIEHHBII» BUJ, HO HE O3HAYAET,

9TO CTEKJIO — HHUJKOCTb.

Kupa KeptuH
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qeesme nopn HE U0 MONoKa?

HenmaBHee OTKpPBITHE CTaIO IEPBBIM
IPAMBIM CBHU/IETEJILCTBOM 3BOJIIOIVIOH-
HOTO XapakTepa IOSABJICHUA IePeHOCH-
MOCTH JIAKTO3BI (CIIOCOOHOCTHU yCBau-
BaTh MOJIOKO U JIDyTHe MOJIOYHBIE ITPO-
JYKTBI). VI3y9uB JpeBHEHINIIe OCTAHKH,
HEeMeIKe 1 OPUTAHCKHUe HCCiIeIoBaTe-
JI1 He OOHaAPY:KIIM BapUaHTa I'eHa, Ko-
TOPBIM 1o3BoIAET TTouTu 90% KUTEIeH
CeBepHOU EBponBI IIUTE U JOKHBIM
06pa3oM ycBanBaTh MOJIOKO. Y MHOTHX
JPYTUX JIIOAEH BO BceM Mupe (0COGEHHO
B3POCJIBbIX) JIAKTO3a BbI3bIBAET AUAPEIo U
TIOSABJIEHUE OTEKOB.

ITepeHOCMOCTB JTAKTO3BI, KOTOpasd
00yC/IOBIMBAETCA IIOCTOAHHBIM CHH-
Te30M B opraHusMe depMmeHTa lactase,
PAacCIIeIUIAIONIeT0 MOJIOYHBIA caxap,
TECHO CBf3aHa C Pa3BUTHUEM MOJIOYHO-
IO CKOTOBOZICTBA, KOTOPOE ITOSABIIIOCH B
Esporte npuMepHO 8—9 ThIC. JIET HA3a/1,.
(JTromu co CpegHero Boctoka u 13 Cese-
Po-BocTOYHOM APUKH TaK:xke 061a/1al0T
CITOCOGHOCTBIO yCBAUBATh MOJIOKO. )

«EcTh cBHUAETENIBCTBA TOTO, UTO 3TA
BEPCHUA I'eHa MOABWIACH B pe3ylsTaTe
JUINTENbHOMN 3BOJIIOLUU. DTO Hauboee
BBIPA/KEHHBIM IIPOIleCC TeHHOM MyTa-

KINETO4YHASR
TPAHCNJAHTONOrNA
N TKAHEBAA WH)XXEHEPWA

U y eBpoIeiines a nociaeaane 30 TeiC.
net», — roBopuT Mapk Tomac, reHeTHK-
AQHTPOIIOJIOT U3 YHUBEPCUTETCKOTO KOJI-
nepxa B JIOHAOHE M COABTOP HOBOI'O
HCCJIEIOBAHNSA, Pe3yJbTaThl KOTOPOTO
OBLIN OITyOJIMKOBAHBI HA IIPOILIION He-
nene B «<BectHuke HarnmoHa/IbHOM aka-
nemuu Hayk CITIA».

H3yyasa ocTaHKU €BPOIEUIIEB, KUB-
KX B 90Xy HEoJMTa U Me3ouuTa, To-
Mac U TpylIa y4YeHbIX U3 MalHIICKO-
ro yHHUBepcUTeTa B [epMaHuM BO IVIaBe
¢ najieo”HTosorom Moaxumom Byprepom
MCKaJId BEPCUIO I'€Ha, KoTopas JapyeT
COBPEMEHHBIM €BpOIleHIiaM II€PEeHOCH-
MOCTB JIAaKTO3BI.

PaguoyriepoaHblii aHAIN3 IOKA3all,
YTO BO3PACT OCTAHKOB BIIOXM HEOJU-
Ta cocTasideT bosiee 5 THIC. JIET, @ BO3-
PacT OCTaHKOB 3II0XM ME30JIMTa — I104-
TU 4 TBIC. JIeT. OCTaHKH, O KOTOPBIX UJIET
peyb, ObUIN HaM/IEHbI B CAMBIX PA3JINd-
HBIX MecTax — OoT [epmanuu 10 JINTBBI.

CoracHO IPOBEICHHOMY MCCJIeoBa-
HUIO, B 3II0Xy HEOJIUTA CIIOCOOHOCTB I1e-
peBapuBaTh JIAKTO3y He ObLIa IINPO-
KO pacripoctpaHeHa. VcciienoBas 8 00-
PpasloB, yueHble He HAIUIM KaKUX-I160

NIPU3HAKOB HAJIWYHUA JaHHOH BEPCUN
reHa. 9To o3Ha4aeT, YTo 5 ThIC. JIeT Ha-
3aJ1 IEPEHOCHMOCTBIO JIAKTO3bI 0071812710
He 6ostee 40% IOMyJIALINY, CTAIO OBITH,
CITOCOGHOCTD ITepeBapHBaTh MOJOYHBIA
caxap pas3BWIACh C TIOABICHUEM MOJIOY-
HOTO CKOTOBO/ICTBA.

«ITo MepKaM 5BOJIIOLIIOHHOT'O IIPOIieC-
ca 8 TEBIC. JIET — 9TO HUYTO, — FOBOPUT
Byprep. — MoHO cKasaTb, 4TO CKO-
POCTh pacHpoCTpaHEHHd ayurean (Ba-
puanuu reHa) 6bura OY€Hb 3HAYUTENb-
Hav. [TpumepHo 80% :xurenei IOmxHOM
EBponsl U B Hallle BpeMs He 00/I1afjaloT
IIePEHOCUMOCTBIO JIAKTO3BI. JTO O3HA-
YaeT, YTO BEPOATHOCTD ITOABJICHUA JaH-
HOW Pa3HOBUJHOCTU I'e€Ha y MKUTeJIeH
CeBepHolt EBpoIlbl B cBoe BpeMs ObLIa
HE€ O4Y€Hb 3HAYUTEJIbHA.

Byprep IIaHUpPYeT H3YYUThH JpyTrHe
Hapoael EBpasnm, rae gacroTra Iossie-
HUA JAaHHOH aJuleJl MakcuMasbHa. To-
Mac TOMxe IUIAaHUPYeT OOBeVHUTH BCE
JIaHHBbIE B OJHOM KOMIIBIOTEPHOU MoOJe-
JIA, YTOGBI COIIOCTABUTH PA3BUTHE CEJIb-
CKOT'O XO3SAMCTBa, KUBOTHOBOJICTBA U
JPYyTUX (paKkTOPOB.

Hukxune CBamuHaTaH

ypHan «Kneto4Has TpaHCMNaHTONOrNsA U TKaHeBasA UHXeHepus» Ny6nnkyeT

Hay4Hble MaTepuasbl U 0630pbl 3apY6EXHbIX U POCCUNCKUX NMYyBNKALNIA, HO-
BOCTM 3aKOHOAATENbCTBA, @HOHChI MPEACTOALLMUX Y 0630Pbl COCTOABLUMXCS HAY4YHbIX
KOHMEepEeHLMI, CUMNO3UYMOB Y CEMUHAPOB B 06N1ACTU KITE€TOYHbIX TEXHOJIOMUNA.
PepakunoHHbIV coBeT XypHana Bo3rnasnset npe3ngeHt PAMH npod. M.U. OaBbli-
noB. XXypHan BXoguT B nepeyeHb nsgaHuin BAK.

OTkpbiTa nognucka Ha 2007 rog.
MognucaTbcst MOXHO:

m Yyepes pepakumio — ten.: (495)
931-9894, e-mail: podpiska@celltranspl.
ru, redaktor@celltranspl.ru;

m yepe3 NHTepHeT — www.celltranspl.ru;
m yepes kartanor Pocnevyatn — nog-
nucHou nHaekc 20092 (nonyrogoBowu),
36380 (rogoBo);

I'IernaLuaeM aBTOPOB K COTpyAHN4YecCTBY.

m Yyepe3 06beANHEHHbIV KaTanor
«[Mpecca Poccum» — nognmucHOM UH-
nekc 42083.

CToMmOCTb NOANUCKK Ha rof (4 Homepa)
Yyepes pefgakumio coctasnsaet 1000 py6.
[MONMHOTEKCTOBLIN JOCTYMN K 3NIEKTPOH-
HOW Bepcum XypHarna pasMeLlleH

Ha www.e-library.ru n ocyLiecTsnaeTcs
1o NoAnucke.

Appec pepakuuu: 129110, r. MockBa, Onumnuickui npocnekT, A.18/1, oc. 3057,
Ten./cpakc: (495) 931-9894, e-mail redaktor@celltranspl.ru
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rennanshocts WA OE3YMUE

British Telecom nepexoguT Ha WH-
TEePHeT-IPOTOKOJIbI. Ha KpymHeHmmii
IIPOEKT 3a BCIO CBOIO MCTOPUIO KOMIIa-
HUA IUTaHUPYeT IOTpaTuTh 1o 2011 1.
$19 MutH., uTO mo3BoOIUT Gosiee 22 MITH.
II0JIb30BAaTEJIEN CETU OOINAThLCSI MEK-
ny coboil yepe3 MHTepHeT. B HOAG-
pe 2006 r. crapToBal HIPoEeKT «21 CN»
(«CeTn XXI Beka»), 11€J1bI0 KOTOPOT'O CTa-
JIO co3[jaHue CeTHU Nepefadu JaHHBIX
mexny Kapaudom m YanscoMm. IIpoga-
3Ky YCIIYT II0JIb30BaTEJIAM IIpe/Iorara-
eTcA HadaTh yike B 2008 .

Macmrrabbl THBECTUIIUN ITOKa3bIBa-
IOT, YTO CTaBKHU BBICOKU. Panbd Kou-
petia (Ralph Cochrane), nupekTop 1o
KOPITOPATUBHOMY Pa3BUTHUIO KOMIIA-
HUHU «21 CN» cuUTaeT, 4TO CTpaTerusd
BBIXO/la HA PHIHOK BbIOpaHa IIPaBUIb-
Hasg. EBponelickne KOMIAHUU, TaKHe
kak Telecom Italia, y:xe co3maau CUCTe-
My I€peJladd TOJIOCOBBIX COOOIIEeHUH
Ha GOJIbIINE PACCTOSHUA 10 KaHAJIAM
VHTepHeT, a 6pUTaHIBI TOJbKO IJIAHU-
PYIOT 9TO cAenarb. B To ke Bpemsa HU
OoflHA TEJIEKOMMYyHHKAIIMOHHAA (Gup-
Ma He TOTOBa ITOJIHOCTBIO II€PEBECTH
Tpacduk Ha THTepPHET-IIPOTOKOJIBI, CO-
3/JaHHBIE B IIEPBYIO OYepeab JJId Iepe-
Ja4du JaHHBIX.

B oTyyunme oT TpPagULIMOHHBIX TeJle-
(GOHHBIX KaHAJIOB, CO3/JAOIINX BbIJE-
JICHHYO JINTHUIO MKy aOOHEHTaMH1 Ha
BpeMs pa3roBopa, IP-tenedoHud epe-
BOJIUT 3BYKOBOM CHUTHal B HU(POBOH
BUJ U TIepeiaeT ero 1o 3aJaHHOMY aJi-
pecy. CriagpiBaeTcs Takas CUTyaIUsd,
IIPY KOTOPOU B OTHOM KaHaJIe IIPUCYTC-
TBYIOT Pa3roBOPbI Pa3IMYHbIX Aa00HEH-
TOB. ITo cetu VIHTEpHET nepefaroT ro-
JI0cOBOH TpaduK Takue [P-KOMIIaHUH,
kak Skype u Vonage.

ITo mEHeHHIO rocrioguHa Koupetina,
yIIpaBJIE€HHE Pa3ITNYHBIMU TEJICKOMMY-
HUKAIIUOHHBIMMA CETAMHU — ]IOpOI‘Oﬁ "u
TPYZOEMKHH IIpoIiecc, ImoaToMy British
Telecom cTpeMHUTCA CO3AATh €IUHYIO
MHTEIPUPOBAHHYIO cHUCTeMy. B mpe-
$KHUE TOJIbI KasK/IbIH OIIepaTop CTPOMII
CBOIO CETh, MCXO/Il U3 CBOMX IPEAIIOY-

TEHWH TeX HJIN NHBIX TeXHOJIOIuH (DSL,
ISDN) niny pyKOBOJICTBYACH CHEIIHAIb-
HBIMU TPeOOBAHUAMHU, BBIIBUTAE€MBIMU
TaKUMU I10JIb30BaTEJIAMU, KAK OaHKOB-
ckuii cekTop. Ceromusa British Telecom
9KCIIyaTHUpyeT 16 ceTell I mepena-
YU TOJIOCOBBIX COOOIIEHUH U JAHHBIX C
ucnojab3oBanueM DSL u ISDN-TeXHoJI0-
THUH.

IIpoekT «21 CN» mpeaycMaTpUBaeT
co3faHue €IMHON CeTH C MYJIBTHCEep-
BHUCHBIMM TO4YKaMu joctyna MSAN.
CoBpeMeHHOe IporpaMMHoOe obecrie-
YeHHe IT03BOJIUT B aBTOMAaTUYEeCKOM pe-
HHUME IIepegaBaTh 6as3bl JAHHBIX U BbI-
61paTh MPEeANOYTUTEIbHBIE I 3TOTO
KaHasbl. Be3 m3aMeHeHnI IToKa ocTaeT-
csl Tak Has3blBaeMas «I10CJIEAHAA MII,
— MeJHasd Iapa, CBA3bIBAOIIAA UHAMU-
BU/IyaJIbHOTO II0/Ib30BaTEIA C TesleOH-
HOH cTaHIMed. BHegpeHe HOBBIX TeX-
HOJIOTHIH ITO3BOJIUT KOMIIAHUHU 3KOHO-
MUTD 710 $1,9 MIIH. €3KETO/HO.

B HOBOHI TeJ€eKOMMYHUKAIIOHHOM
ceTu Bce TeneOoHBI OyAyT yIIPaBIATh-
ca cucteMor MSAN. CHAB TpPyOKy, a6o-
HEHT IOChUIAeT CUTHAJI Ha OJIFIKANIITIA

nyHKT goctyna MSAN. Beero B cucreme

npeaycMoTpeHo 40 TaKUX TOYEK, U Ja-
Jiee IIporpamMMa OCYIIECTBIIAET COEe/IH-
HeHre a60OHEHTOB.

[MpuHIUIIMAIbHOE OTIMYME CETH «21
CN» 3akio4gaeTcsa B TOM, 4YTO Ie€peBe-
JIeHHBbIE B (P POBOH B, 3ByKOBBIE CO-
OOIIIeHNUs IIOJyYaloT CBOM Kox. [lake
€CJI CYIIECTBYEeT OIIACHOCTh IIOTEPU
YacTH JaHHBIX, Ilepefadya TaKuX I1aKe-
TOB IIPOM3BOJUTCA HE3aMeIUTEIbHO.
Tax ke 06GCTOUT JIEJIO U C JOCTABKOM Te-
JIEBU3WOHHBIX CUTHAJIOB. [Ipu pabore ¢
3JIEKTPOHHBIMU ITIICBMaMHU CUCTEMa He
GyieT TOPOIIUTHCA — BEIb 3/I€Ch IIPU-
OPUTETHON CTAaHOBUTCA 3ajjada coxpa-
HUTB BCE JJAHHBIE, IIO3TOMY C OTIIpaB-
KO MOKHO U HOBPeMeHUTh. Takoi pe-
JKUM O06eCIIeYUT BBICOKOE KadecTBO
pa6oter <21 CN».

IIposenennele B Kapaude mcneita-
HUSA IIOKa3aJay BBICOKYIO HAJIEKHOCTh
cetu. lllmpokoMacmuTabHbBIE TECTOBBIE
IIOJK/IIOYEeHNsA abOHEHTOB K CHCTEMe
HayHyTcA B anpee 2007 I., 1 110 UX pe-
3yaBTaTaM MOKHO Gy/IeT TIOHATH, 6BLIO
3TO reHUAJbHBIM WIN 6€3yMHBIM perte-
HUEM.

Yanaum NpoccmaH
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CIIACEHUG nuxux uBoTHBIX

B aToM roay BoceMb IpyIn HcCCe-
JoBaTeNell BIEpPBBIE OJHOBPEMEH-
HO BN B [IpuMopre u B Kurae Ha
MapIIPyTHI JIEONIapA0B U B T€YEHUE
JABYX HeJleJIb U3y YaJId TEPPUTOPHIO B
5 TeIc. KM2. COorjlacHO METOAUKE MO-
HHUTOPHHTA, yUeT YHUCIEHHOCTH 3TO-
ro XWIMHUKA JOJMKEH IPOBOJUTHCH
pas3 B Tpu roja. MeToguKa JOJIKHA
6BITh OJMHAKOBOU y ob6eux cTpaH,
9TOOBI JAaHHBIE MOXKHO OBIJIO COBMe-
IaTh ¥ CPABHUBATH.

IlocienqHAA Iepenuch AAJIBHEBOC-
TOYHOTrO Jeomapja Oblja OpraHH-
3oBaHa B 2003 r., U pe3yabTaThl €€
NOATBEPAUIN IIPeAeIbHO HU3KUHU
YPOBEHb YHCJIEHHOCTHU MONMYIAIIUM:
octaBajochk Bcero 28—30 ocobeit.
«CoCTOAHME M Ka4dyeCcTBO MeCT 00OU-
TaHUU 9THX JKUBOTHBIX GBICTPO Me-
HAETCH He B JIYUIIyIO AJId XUIHUKA
cTopoHy. [l TOro 4TobBI ompeje-
JIATH KOJHYECTBO COXPAHUBIINXCHA
JKUBOTHBIX, UX paclipejesieHue II0
TEePpPUTOPUHU, NPHUCYTCTBUE BBIBOJ-
KOB U JpyTHe IOIyJIANUOHHBIE Xa-
PaKTEepPUCTUKH U pa3dpaboTaTh HOBYIO
CTPaTETHUIO OXPAHBI, HYKEH ObLI o4e-
PeAHOM ydeT leonapAoB», — OTMETHII
KOOPJAHHATOP y4eTa IOT0JIOBbS alb-
HEBOCTOYHOTO Jeonapga 2007 r., 3a-
BeAyoIMuil rabopaTopre 9KOJIOIUH
¥ OXPaHBI JKUBOTHBIX THXOOKEaHCKO-
ro uHcTutyTa reorpaduu IBO PAH,
JIOKTOP GHOJIOTUYECKUX HAYK JIMUT-
puii [IMKyHOB.

Bcero 6b1510 mpotieHo 6osee 2 THIC.
KM MapIIPyTOB. YYeT IPOBOJHUJICH IO
TPpaAUIIMOHHON METOANKE — PETHUCT-
panusa ciaefoB XUITHUKOB Ha CHETY U
u3MepeHue ux nmapameTpos. Ilo cie-
faM oIlpejeJidyiach II0JOBad U BO3-
pacTHad NPUHAIJIEKHOCTD KUBOT-
HBIX.

B cBA3u ¢ NpoBeJeHUEM ydeTa B
[TpuMopbe U Ha CONMpeAeIbHBIX TeP-
purtopuax Kurasa, B KOoHIle AHBApHA
CIEIMAJIUCTBI IPOBEJM JJIA KUTAN-
CKHUX DKOJIOTOB CHeIUaJbHBIN 00y-
Yaomui ceMuHap. MeToiuKe ompe-

JleJIeHu A XapaKTepPUCTUK 0COOU TUT-
pa u neonapja 1o ciaegam o6ydaanuchk
COTPYAHUKU XYHBUYHBCKOIO NPHU-
POOOXPaHHOI'O pe3epBaTa W IIpeJ-
craBuTeau [pynnel MOHUTOPHHTA
Wildlife Conservation Society (WCS)
B Kurae.

EBa Jlu (Eva Li), koopguHaTop mpo-
exra WCS 110 COXpaHEHMIO aMypPCKOIO

Tturpa B Kurae, ormeTmia, 4To IoC4Yu-
TaTh TUT'POB M JIEOIIAP/IOB OYEHb TPYA-
HO, IIOTOMY 4YTO OHU XOJIAIT Yepe3 I'PaHu-
1y u3 Poccun B Kuraii. Ho o janHBIM
MOCJIEJHUX JIeT He MeHee 15 TUrpoB Ha-
XOAATCA B IPOBUHIMAX XEUIyHIBAH U
Isnnunab. Topa3go MeHbIIE OCTaI0Ch
JeonapioB.

Ennzaeeta boraguct

B mMupe wayku [04] anpenn 2007
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DepemeHHOCMb neorhs chnepozn

PacceaHHb ckiepo3 (PC) — xpo-
HHUYECKOe JereHepaTHUBHOe 3aboie-
BaHHE, KOTOpOe BBI3BIBAET BOCIIA-
autenbHble nponeccel B IITHC. Kak
npaBUJIO, HAYUHaeTcA 3Ta 60JIe3Hb
B Bo3pacTte 20—40 JieT, Ipu 3TOM ee
CHUMIITOMBI MOTYT OBITh CAMBIMH Pa3-
JIMYHBIMU: OT MBIIIIEYHOHN YCTAIOCTH,
YXyALUIEHUA KPATKOCPOYHON ITaMATH
JT0 TIOJTHOM 06€3/IBUKEHHOCTH B TAMKE-
JIBIX ciaydasax. [[pHYuHON BO3HUKHO-
BeHUA 3a00JeBaHUA ABIAETCA YXY/I-
IIeHHe B3aUMOJAEHCTBUA MEKIY HEeHU-
poHaMH, BBI3BAHHOE HEJOCTATKOM
MHeJIrHA. DTOT KUPOBOU MaTepHuall
OKYTBIBA€T U PEryJIUPyeT paboTy ak-
COHOB (4acTell HEPBHBIX KJIETOK), KO-
TOpBIE IlepeJaloT dJIEKTPUYECKUE CUT-
HaJIBI APYTUM KJeTKaM. Kak usBecT-
HO, IMMYHHasA CHCTeMa ITaIlMeHTOB
¢ PC HapymaeT o6pa3doBaHue y HUX
MueanHa U 6esIoro BelecTBa MO3ra.
Puck 3a6o1eTh paccesHHBIM CKJIEPO-
30M y JKEHIIMH B JBa pa3a 06oJiblire,
9eM y MY KIHH.

Bo Bpemsa 6epeMEHHOCTH CUMIITOMBI
PC ocna6eBaroT. 9TOT (peHOMEH BIIEp-
BbIe ontucany GpaHIy3CKHe YICHEBIE B
1998 r. Kpuctuan Kondaspeykc, He-
Bpostor u3 JInona, @paHIud, TOBOPUT,
4T0 6epeMeHHOCTb 601ee a(pHeKTUBHO
caepxuBaeT PC, uem mio0ble JieKapce-
TBa, IPUMEHAIOINUEC JJI eTo jJede-
HUA. «JTO MOKHO OTHECTH 3a CUET U3-
MEHEeHHUH B paboTe IMMYHHOU CHCTe-
MBI, a TAK¥KE TOPMOHAJIBHBIX CABUTOB,
KOTOPBIE IIPOMCXOAAT BO BpeMs Gepe-
MEHHOCTW», — 3aMedaeT OH.

YToO6BI O pPefeIUTh, BIUAET JU Oe-
PEMEHHOCTh Ha BEIPA60TKY MUEINHA,
y4eHbIe U3 KaHAJCKOro YHHUBEPCHUTE-
Ta Kanrapu pemmuiy IpoBeCTH OIIBbI-
Thl HA MBIIIax. «<Bo Bpemsa 6epeMeH-
HOCTU MMMYHHad CHCTEMa yiKe He
paspylraeT MUeJInH, — ropoput Ca-
mroenb Belicc n3 XOTYKHCCKOTO UH-
ctutyTa Mo3ra B Kanrapu, coaBTOp
HCCJIeIOBAHUSA, Pe3yIbTaThl KOTOPO-

ro 6bL1u ontyb6simkoBaHbl B The Journal
of Neuroscience. — Ho B IIpeXHUX UC-
cJleloBaHUAX He GBIJI0 IPOBEPEHo, Ha-
YUHaeTCHA JIU BO BpeMA 6epeMeHHOCTH
BBIPAb0TKa HOBOT'O MHUEJIHHA. A BEJIb
MMEHHO 3TUM MBI 00'bACHAEM 06JIer-
YeHHe CUMIITOMOB 3a601eBaHUA.
Beiicc 1 ero KojulerM CpaBHUBAJIHA
3/I0POBBIX OepeMeHHBIX U JAeBCTBEH-
HBIX MBIIIEN, YTOOBI ONIPEJETUTD, pa3-
JINYAeTCs JIN Y HUX BBIPAO0TKA MUEIH-
Ha. McciieoBaresiv OGHAPYKUIN, YTO Y
6epeMeHHBIX MBIIIEH GBUIO B /iBa pas3a
60JIBIIIE OJTUTOICHAPANTOB (HEPBHBIX
KJIETOK, KOTOPBIE IIPOM3BOAAT MUEJINH).
K ToMy e IIPOU3BO/ICTBO 3THX KJIETOK
IIPOJIOJIFKAIOCH B TEYEHUE BCETO IePH-
ona 6epeMeHHOCTH, 6arojapsa demy
y 6epeMeHHBIX MbIIIed 6but0 Ha 50%
60JIbIIIE MUEJIMHA, YeM Y IeBCTBEHHBIX.
3aTeM HCCIefoBaTeIN JAeIall 00erM
TpyHIaM MbIllell HHBEKIUN IIperapa-
Ta, BBI3BIBABIIETO JeMHUEINHEe3aIHI0
HEpPBHBIX BOJIOKOH. Yepes aBe HeaeaIHn
BBIpAa60TKAa MHEJINHA y GepeMEeHHBIX

MBIIIIeH yasouiach.

Tak:ke ydeHble OOHAPYKUIHU, YTO
eciau caeslaTh 6epeMeHHBIM MBIIIaM
WHBEKIIUN ITPOJaKTHUHA, Y 3J0POBbIX
JKUBOTHBIX HadYWHAET BbIpabaThI-
BaThbCA 6OJIBIIIE MUEJIHNHA, a Y JleMue-
JIMHU3UPOBAHHBIX MBIIIEH HadYWHaA-
eT BeIpabaThIBaThCA HOBBIM MUEJINH.
IIppyuHa 5TOro, MO MHEHMIO HCCJe-
JoBaTeseld, 3aKa09aeTcA B TOM, 9TO
TOPMOH CTUMYJIHPYET IOSABJICHUE HO-
BBIX OJTUTO/I€H/[POIIMTHBIX CTBOJIOBBIX
KJIETOK, YTO IIPUBOJAUT K IOSABJICHUIO
HOBBIX OJIMTOACHAPOIIMTOB U HOBO-
ro MUeJnHA. YYeHbIe TaKKe Iojaara-
IOT, UTO II0CJIe MHBEKIINH IIPOJIAKTUHA
BbIPA6OTKA MUEJIMHA Y1y dIlaeTCa Uy
CcaMIIOB MBIIIIEH.

Hccnenosarenu us Kajarapu njiaHu-
PYIOT IPOBOAUTH AalbHEHIIINE OITBbI-
TBI Ha JKUBOTHBIX C IIE€JIBIO OIpeje-
JUTh 3 (EKTUBHOCTD IIPOJIAKTUHA B
negenuu PC. Belicc yTBepaaeT, 4To
€CJIN Bce ITOUeT YCIEIIHO, MOKHO 6y-
JIeT IyMaTh O TOPMOHAJIBHOM JICYEHUH
PCy 4genoBexka.

Hukxune CeamuHataH
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k[lll]ﬂ = [jy2 uu Bpaz?

IIpoBeneHHoe B CIIIA o61InpHOE Uc-
clleloBaHUe, ITIOCBAIIEHHOE BOIIPOCaM
B3aMMOCBSA3U MUTAHUA U 3J0POBbA,
TMOKa3aJio, YTO IIOCJIe €/bl JaBJICHHE
KPOBM ITaJIaeT, IPUYEM C BO3PACTOM
9ToT 9ddEeKT cTaHOBUTCA Bce Goyee
BBIPasKEHHBIM. A ynoTpebiieHUe Ko-
denHCOAEPKAMINX HATTUTKOB MOMKET
BBI3BATh «3/I0POBOE» IIOBBIIIIEHHE 1aB-
JIEHU A, KOTOPOE JIOJIKHO KOMIIEHCHPO-
BaTbh CHUMKEHUE.

W3 6594 B3pOoCIbIX yYAaCTHUKOB HC-
clIeJOBaHUA 3a JAE€BATUJIETHUMN IIe-
pHOA €TO IPOBEAEHUA OT CePAEIHBIX
3a6oseBaHUN yMepau 426 4YeIOBEK.
HccnenoBaTesln o6GHAPYKUINA, YTO Y
JI0ed B Bo3pacTe 65 JleT U crapliie
yBeJIW4YeHHOEe JHEBHOEe IoTpebieHue
KodernHa 6blJIO CBA3AHO C MEHBIIUM
PHCKOM CMEpPTH OT 3a60JIeBaHUI cep-
ana. B gaHHOM ciydae mpocMaTpH-
BaJlach YeTKaA 3aBUCHUMOCTB «/[03a —

3¢ PpekrTr. HeM BbIIIE yPOBEHb KOpEU-
Ha, TeM HUIKe PUCK, U HA060pOT.

Y nroneli, HOTPeGIAIONINX eKeTHEeB-
HO 4 nau 60JbIIe ITOPIUHU KoperHCOo-
JlepKaAINX HAIIUTKOB, PUCK CMEPTH
oT 3aboyieBaHHI cepalla okasajcd
Ha 53% HMEKe, YeM y JIofieid, moTpeob-
JIABIINX MeHee IIOJOBUHBI NOPIIUU B
JIeHb. Y yYaCTHUKOB HCCJIeOBAaHUA,
BBIITUBABIINX 2—4 MOPIIUY eKeHEB-
HO, PUCK CMEepTH OBbLI HUKe Ha 32%.

C xode f1e710 06CTOUT HECKOIBKO MHA-
4Je. B mopuuy MoIoToro ¥ pacTBOPHUMO-
ro Kode CoAepHUTCA 0OYeHb GOJIbIIIOE
KoJIM4YecTBO KoderHa. [ToaToMy mccie-
JIOBaTEJIV TOBOPAT, YTO CTATUCTUYECKU
BBIPAKEHHBIN 0JIarOTBOPHBIN 3 deKT
CBSI3aH JIUIIH C OIIPEIeJIEHHBIMU Kode-
MHCOJEePKAIIIIMU HAITUTKAMHU.

Y y4YacTHUKOB HCCJIEIOBAaHUA MOJIO-
#Ke 65 JIeT CTOoJIb IBHOM 3aKOHOMEPHOC-
TH BBIBJIICHO He ObLIO, a Ha JIIO/IeH Cco

3HAYUTEJIHHO IIOBBIIIEHHBIM KPOBSIHBIM
raBieHueM IoTpebieHue KogenHco-
JepiKalix HAaIIUTKOB BOOOIIE He OKa-
3BIBAJIO 6IATOTBOPHOTO IEHCTBUA.

MHOTroOYHCIE€HHbIE HCCJIEL0BAHUA
BIMUSHUA KodenHa Ha 3JOPOBbE CeP/I-
11a 1aBaJIv IPOTUBOPEYNBbIE PE3YIIb-
TaThl, B OCHOBHOM IIOTOMY, UTO Kode-
MH OKa3bIBaeT HEOJMHAKOBOE Jeic-
TBUeE Ha JIofiefl pa3Horo Bo3pacTa. [1o
MHEHUIO HccliefoBaTesel, morpebie-
HUe Kode YBeJIUINBAET PUCK IS MO-
JIOABIX JIIOJIei, HO C BO3pPAacTOM 3TOT
addexT crirarkuBaeTcH.

I[lo MHEHHIO YYEHBIX, HCCJIeJ0Ba-
HUe JJOJKHO IIOJYYUTDh JaJibHeHIIee
pasBuTHE BBUY IIUPOKOU IOMYJISP-
HOCTHU Kode U BBICOKUX ITOKa3aTeaei
CMEPTHOCTH OT CePJIeYHbIX 3a00jeBa-

HUM.
(Mo matepunanam American Journal
of Clinical Nutrition, dbeBpans 2007)
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e cTonb JEBONHLLOHHO

Pa3BuTHE BBIYHUCIUTEIBHON TeX-
HUKU, VHTepHEeT-KOMMYHUKAIUH,
HaHOTEXHOJIOTUM, GMO02HEPTreTUKN U
JPYTUX MepeJoBBhIX OTpaciiell HayKu
¥ TEXHUKHU BHECJIU CTOJIb CyIIIeCTBEH-
HbI€ U3MEHEHU B 00IIIeCTBEHHBIE OT-
HOIIIEHUSA, YTO MOKHO TOBOPUTH O Ha-
CTYIJIEHUU TpeThbed HHAYCTPHUAJb-
HOH PEBOJIIOIINH.

IlepBadA WHAYCTpHAJbHAA PEBOJIO-
1y, npoxoausiiasa ¢ 1770 o 1860-e
IT., 03HAMeHOBaJIaCh CO3JJaHUEM IIa-
POBOro ABHUTATENA A1 Kopabiel u j10-
KOMOTHUBOB, ITIOABJIE€HNEM TeJjierpada.
Torga e IOJYYHUJIN IIMPOKOE pac-
IpOCTPaHEHHE TEXHOJIOTUU OYUCTKU
XJIOITYaTOr0 BOJIOKHA OT CEMAH U 00-
PaboTKM 3eMJIM CTATbHBIM IIJTyT'OM.

Bropasa wHAycTpualabHAs pEBO-
Jro1us Hadajiack B 1870 1. 1 3aKOH-
yuiaack B 1910 r. B aToT nepuoja ye-
JIOBEYECTBO OCBamBaJo TesedoH,
JBUTATEJb BHYTPEHHEro CrOpaHWHsd,
2JIEKTPUYECTBO, KHMHO, PaJHOBeIa-
HHe U y3HABaJIO O BIUAHUN MUKPOOP-
TaHU3MOB Ha 3/I0POBbE YeJIOBEKa.

HoBble 3HAHUA U TEXHOJIOTHUU CIIO-
co6cTBOBAIM POCTY IPOU3BOACTBA
CeIbCKOX03ANCTBEHHON IPOAYKIINH
¥ TO3BOJIMJIM 06€CII€YUTh IPOMBIII-
JICHHOCTBh pabouell cuiaoii. MHorue
aMepUKaHIbl IIOJYYHJIN BO3MOK-
HOCTBb HaWTU paboTy HA IPEeATIPUATHU-
AX. B ceJbcKOM X03AHCTBE IIUPOKO
HCIIONB30BAJICA JETCKUU TPY/, Ipea-
ToJlaraBIINH JJOIOJIHUTEJIBHBIA ITPU-
pocTt paboueli cuibl. Bece 4yTo Meniano
TOBBIIIEHUIO POKIAEMOCTH, T.€. pas-
BOJIBI, FOMOCEKCYaJIU3M U abOpTHI, Ta-
KHM OOIIIeCTBOM OTBeprajiauck. Jlrogu
OpeAloYnTaId CHadajla IO0JIy4YUTh
JUIIJIOM O BBICIIIEM 00pas3soBaHUU, a
3aTeM yiKe 3aBOAUTH ceMblo. Kpome
TOTO, CHU3UJICA YPOBEHb MJIajieHdec-
KOM U AeTCKOM cMepTHOCTH. JHeHmu-
HBI CTAJIU OCBauBaTh Ipodeccun, pa-
Hee JOCTYIHBbIEC JIUIIb MYMKYUHaAM.
O61IecTBEHHOE MHEHHE OBLIO ke He

CTOJIb KATErOPUYHO HACTPOEHO MPO-
THUB IEPBOH CeKCcyaJIbHOU CBA3U, HE
O3HaMEHOBAaBIIIelicA BCTYIJIEHHEM B
6pak. IHTepecHO, 4YTO JaHHBIN (eHO-
MeH Hab6Ioacd ele 10 MOABICHUA
B 60-X I'T. IPOIILJIOr'O CTOJIETUSA ITPOTHU-
B0O3a4YaTOYHBIX TAOJIETOK.

Jlaxxe TeXHHU4YeCKHe JOCTHIKEHUS
KoHIIa XX B. HE BHECJIU CTOJIb CYyIIIE€CT-
BEHHBIX U3MEHEHU U B 06IIIeCTBEHHY IO
KU3Hb.

Tem He MeHee, IepeMeHbI, IPOU30-
nreamiue B 1870—1910 rr., HecorocTa-
BHMBI C TEMH, YTO IPOU3OIIIHN B X0/ €
TaK Ha3bIBaeMOU TpeThel HHAYCTPU-
AJIbHOUM PEBOJIIOIUH, Korja ObliIa Co-
3laHa CAHUTAPHO-3MUIEMHUOJIOTU-
4JecKas cJIyx06a, U3MeHUBIIad 00IUK
ropogoB. Beap eme B 70-x rr. XIX B.

YJIUIbl yTOIIaJX B I'PA3H, U JAJIEKO HE

B KaKJIOM JJoMe ObLIU XOJOAUIbHUK 1
BOAOIIPOBOA. PagukanbHble U3MeHe-
HUA 3aTPOHYJIU U CTPYKTypy obIie-
ctBa. Torga #e NoABUIMCE 1BA HOBBIX
kyacca. OQuH U3 HUX cPOPMUPOBAJICA
n3 6oraThIX IpeAIIpUHUMAaTEIeH, Ta-
kux kak leapu @opa u [J:xoH Porder-
Jlep, MOTECHUBIIUX 3eMJIeBjajelb-
IIeB U KyMIOB. J|pyroif — n3 BBICOKO-
OIJIaYMBAa€MBbIX ITPOM3BOJICTBEHHBIX
pabodyux UIU «CUHUX BOPOTHUYKOB»
(ks1acc paGOTHHUKOB, 3aHATHIX HEIOC-
PEeACTBEHHBIM IIPOMU3BOACTBOM TOBa-
POB, IO IPEUMYIIECTBY (PUIUIECKUM
TPYAOM, He TPeOYIOINM YMCTBEHHBIX
YCHJIUU U BBICOKOU KBaJMU(MUKAILIUY).
OH chopmupoBaica B Hauane XX B.,
BBITECHUB Ha ITPOU3BOJCTBE BHICOKOK-
BaINUITIPOBAHHBIX pab0dnX.
Popyxep Oonn

B mupe nayku [04] anpenn 2007
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THPAXK — 3 Thic. 3K3.

Mouemy Xxypuany
«WuTerpan» — pa?

Mopgnucaslumc Ha >ypHan, Bbl
nony4yuTe LOCTOBEPHYIO Hay4HO-
TEXHWYECKYIO UHopMaLuo 06
MHHOBALWSX B MUPE BbICOKNX TeX-
HONOTMIA. J1a3epHble 1 HaHOTex-
HOMOTNN, HOBblE CBOWCTBA MarTe-
puanos, yrnesojopogHoe TOMAN-
BO, BO306HOBNAEMbIE NCTOYHUKN
3Heprum, COBPEMEHHOE MaLUMHO-
CTPOEHME, POOOTOTEXHNKA U Me-
XaTPOHUKA, a3POKOCMUNYECKMNE
TEXHOJIOrMK U aBTOTPAHCMOPT,
CTPOUTENbCTBO, 3KOMOTUS, PbIHOK
MH(OPMALMOHHbBIX TEXHONOTNHA,
MHBECTNLMM, (DUHAHCI, ynpaBe-
HIE — BOT Janeko He MosHbIn ne-
peveHb cTaten, Ny6nnKyeMblx Ha
CTPaHMLAX XXypHana, aBTopbl KO-
TOPbIX — W3BECTHbIE Y4EHble, py-
KOBOAMUTENN KPYMHbIX oupMm, cre-
LMANNCTbI — pa3paboTynki.
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MoTokn BoAbl Ha noeepxHocT Mapca.
Tak XynoXHUK NpeacTasnser Bug
KpacHoii nnaHeTsl 2,5—4 mnpg. net

~ Hasap,. OTtnoxeHus conm no 6eperam
«MapCUaHCKNX pek» B CyMepKax
BbIFNSAAAT NypPrypHbIMU

t-\‘\ .“



NNAHETONOIHA

HoBble gaHHble,
NOJSTyYEHHbIE
Mapcoxogamm um
opbuTanbHbIMA
30HOamMu,
NOoKasbIBaloT,
YTO XMOKasa
BOAa NoKpbiBana
GO0bLUYIO YacCTb
nosepxHoctn Mapca
B Te4eHue 6onee
Munnuapga net

deBpasro 2005 r. mapcoxon

Spirit mpoBe y:xe 6osee roga

B kparepe ['yceB, BOnaauHe
Ha NoBepxHOCTU KpacHoU miaHeTsI
pasMmepoM co mTaT KOHHEKTHUKYT U
rny6uHON 2 KM. IIOCKOJIBKY KpaTtep
T'yceB J€KUT B KOHIE CyXOU pedHOU
JI0JINHBI, KOoTOopas KpyliHee Bobioro
KanboHa, To MHOTHE U3 HAC, YJIECHOB
KOMaH/Ibl MapCcoXoJa, O¥XHUJaIA, IYTO
Spirit HaliileT CBUAETEIbCTBA TOTO,
YTO BoJa 3aIl0oJHsIa KpaTep MHUJLINA-
apasl 1eT Hasdajd. OJHaKO Ha POBHOU
IJIOIIAJKe, TJie MPU3eMJINJICA amma-
part, He OGbLIIO OOHAPYIKEHO HHU 03ep-
HBIX OTJIOXKEHHUH, HHU KaKUX-JIN60
HHBIX IPU3HAKOB, YKa3bIBaBIIUX Ha
TO, UYTO Bojia cTeKaJa B kpaTep ['yces.
Ha mepemgaHHBIX MapCOXOAOM CHUM-
KaX BUAHBI OBLIN JINIIb IIBLIb, IIECOK
U cyXas ByJKaHUYecKas IIopoja.

Ho Bce nuameHnus1oCh, Korjga Spirit 10-
ctur Xonamos Kosnym6uu mpuMepHoO B
2,6 KM oT MecTa nocaaku. (Kamaerit
M3 9TUX XOJMOB Ha3BaH B YECTh OJHO-
I'o M3 CEMU aCTPOHABTOB, ITOTUGIINX
npu katactpode martia Columbia B
2003 r.) Mapcoxoj, pasaBuras KaMHU
U OCTaBJIAA B II0UBE INIYOOKYIO KOJIEIO,
IBITAJICA MOAHATHCA Ha 3amnagHbBIA
cKJIoH xoama Xas6enyg. Ha omgHOM
0COGEHHO CKOJIb3KOM y4dacTKe B 00-
nacTH, HasBaHHOU ITaco Po6iec, mof
€ro KoJIECAMU CJIyJaiHO OOHAKUINCh
HeOoObIUYHBIE 0eJiechle OTIOKEHUA.
IlpaBga, MBI 3aMEeTHJIA B®TO, KOIAa
Spirit y:xe muHoBaJ ITaco Pobisec. Ho
KaK TOJIBKO MBI IIOHSAJIU, YTO HAIILIH,
TO «yIapHJIH 10 TOPMO3aM» U pa3Bep-
HYJI Mapcoxoz o6paTHo.

JlasibHENIIIEe MCCIeOBAHNUA TIOKA-
3aJId, 4TO HEIIOCPEICTBEHHO I10]] CJI0EM
BUIM HAXO[ATCA OTIOMXKEHUA TUAPaTU-
POBaHHBIX Cy/lb(daToB, 60raThIX Kelle-
30M 1 MarHueM. Ha 3emiie nx HaxogaT B
MecTax, Iie UCIapuIach coJleHas BoJa
WU K€ IMOJ3€MHBbIe HUCTOYHHKU KOH-
TaKTUPOBAIU C ByJTKAHUIYECKUMU (JIIIO-
naaMu. OUH U3 MOA0GHBIX IIPOLIECCOB
JloJIEKeH GBI MPOMCXOAUTD 1 Ha Mapce.
(HecmoTpsa HaA TO, YTO y4YeHbIE He 00-
HApY*UIU aKTUBHBIX BYJIKAHOB HU B
Kparepe IyceB, HU B APyrux o61acTax
Mapca, u3BepskeHHs, 6e3yCII0BHO, Me-

JI1 MECTO B PaHHUH II€PUOJ UCTOPUU
niaHeTsl.) HeaaBuCHUMO OT TOTO, Kakas
U3 TUIO0TEe3 BEPHA, MbI PEIIIN, YTO 3a-
JIEKH CYIb(ATOB MOTYT OBITH IAMATHIO
0 BOJHOM IIpOLIUIOM KpaTtepa [yces.

Ypaynaa Haxoaka Spirit cooT-
BETCTBYeT [JAaHHBIM Mapcoxoja
Opportunity, uccreaymlinero apyroe
nonymapue Mapca, ¥ corjlacyeTcs ¢
HaGIIOLEHUAMHU CITy THUKOB, U3y Yalo-
I[UX IIOBEPXHOCTH IIJIAHETHI C OPOUTEL.
JlecATUIIE TUAMU UCCJIEJOBATEIH CUU-
Taau, 4To Mapc Bcerga ObLI CyXHM,
XOJOAHBIM M HEroCTENPUUMHBIM.
Crnenpl BOOAHBIX IOTOKOB U MHHeEpa-
JIbI, U3MEHEHHBIE BOJIOW, CUUTAJHNCH
aHoMaJIuel, BOBHUKIIIEH B JaJIeKYI0 U
KOPOTKYIO 310Xy BCKOPE II0CJIe PO /e-
Hua KpacHoll miaHeTs! 4,6 MJIpA. JIET
Hasajg. OgHako 6i1arogapsa pesyiabTa-
TaM HOBBIX HCCJIEJIOBAHUM IpeACTaB-
JeHUdA 0 mpouwioM Mapca MEHSITCH.
BepoAaTHO, Bojia 0JAroe BpeMs IIOKPbI-
BaJyia GOJIBIIYI0 YAacTb IOBEPXHOCTH
IJIAHETHI, BO BCAKOM CJIydae, Ha paH-
HeW cTaJuu ero pa3BUTHUSA, & MOIKET
OBITH U COBCEM HEJIaBHO.

Cneabl NOTOKOB BOAbI
T'uraHTCKHE pycia,

MOITHEHITUMU IOTOKAMU U 06pa3syIo-

IIPOMBITHIE

Iyie KpyIMHOMAacCIITabHY0 CeTh JIOJINH,
HAIlOMHUHAWOIINX pa3BeTBJIEHHBbIE
peYHBbIe cuCcTeMBbI 3eMJIH, OBLIN 3aMe-
YeHbl Ha M3o6pamkeHuAx Mapca, ne-
penaHHBIX 30HAaMu Mariner n Viking
emte B 1970-x rr. (Cwm.: Kcangomanumu
JI. Braycnwtit Mapce // BMH, Ne 6, 2003;
On6u A. 3aeadouHvle naaHowdAgmol
Mapca // BMH, Ne 10, 2003; Maccep /1.
Mapcuatcikas Oduccest // BMH, N\e 6,
2004; Mumpogaros H.I'. MapcuaHckue
xpoHuxku // BMH, N¢ 7, 2004;
Xpucmencern @. MHozonuxuil Mapc //
BMH, Ne 10, 2005) 9T0 6BL1H alII0BHU-
aJbHBIE JJAHAIA( THI — €0JIOTTYeCKIe
popManmu, NpeIoIoKUTETBHO CO-
3paHHbIe Bojoti. C 3oH1a Mars Global
Surveyor, KOTOPBIY obpalaeTcsa BOK-
pyr Mapca ¢ 1997 r., Ha CTeHKax He-
KOTOPBIX KPaTE€pPOB ¥ KAaHBOHOB yJa-
JIOCh 3aMETUTh HeGOJIbIIINE MOJIOAbIE
OBpary, 4To CBU/IETEJIbBCTBOBAJIO O Ha-

JIMYUH B IIPOIILJIIOM BoAbl Ha KpacHoi
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MAPCUAHCKWNE XPOHUNKW

OCHOBbIBasACb Ha NOCMeAHMX OaHHbIX MapCUAHCKUX 3KCNeanLUUnin, y4eHble npeanaraT NpMMepPHbIA cLueHapuit

Bna)kHoro npownoro Mapca

oT 4,6 po 4,2 mnppd. neT Hasapg

OPA MOLLUHbIX YOAPOB. AcTtepougbl 1 KOMETbI atakoBanu
monofgow Mapc. B pe3dynbrate BO3HUKIN OFPOMHbIE BNaguHbl,
aKTMBU3MPOBANMCh ByNKaHbl U MOTOKM MarMbl pacTeKkanucb no
NOBEPXHOCTU MIaHETbI

ot 3,5 0o 2,5 mnpa. net Hasan

oT 4,2 oo 3,5 mnpg. net Hasapg

- -

‘i

OMNOXA, KOIrA MAPC HAMNOMWHAJT BEMJTIO. Korpga 60M-
6apavpoBka ocnabna, Boga yctpemunach Bo BnaguHbl, op-
MUPYSt MHOTOYUCIIEHHbIE PEYHbIE AONMHLI, @ B NO4BE 06paso-
BasIMCb MMUHbI U OpYyrue rugpaTtupoBaHHbie CUNUKaTbI

f"’"'

-

OT 2,5 MnpA. NeT Ha3aj v A0 HaluX fHEN

BbICbIXAHVE N 3BAMEP3AHUVE. BynkaHuyeckasi cepa pac-
TBOpsNacb B 03€pHON BoAe, feNnana ee KACon n paspyluana
MMWHBbLI. nOBerHOCTHbIe BOAbl CTaJZin OCTbIBaTb, HO OTAEJIbHbIE
NosIoBOAbS POXAANM OFPOMHbIE CTOKOBbIE pycna

B mMupe wayku [04] anpenn 2007

3ACYLUNNBBLIA U HETOCTENPUNMHBIN. BynkaHuieckas
aKTMBHOCTb 0Cnaéna, 1 Mbifb NOKpPbIIa 60bLLYI0 YacTb nna-
HeTbl. Ho Xunpkas Boja morna HaxoAnTbCs o NOBEPXHOCTbIO,
MHOr[a BbIPbIBAACH HAPYXY U CTEKas MO CTEHKaM KpaTepos K
KaHbOHOB




NNAHETONOIHA

niaHeTe. MOIIHBIE BOAAHBIE IIOTOKHU
Ha IIOBEPXHOCTH MOIJIH CYIIIeCTBOBATh
BCEr0 HECKOJIBKO JHEH TN He/le b I1e-
pell TeM KaK 3aMEP3HYTh, IPOCOYUTE-
Cfl BTPYHT MU UCIIAPUTHCH.

OHAaKO Ha CHUMKAaX, II0JIy4YeHHBIX
C BBICOKUM YTJIOBBIM pa3pelleHUeM,
CeTU MapCUAHCKUX JOJIMH He IOX0XKH
Ha pycJla 3eMHBIX peK. JlomuHbl Mapca
MOINIM OBITH POK/JEHBI HE TeUYeHHEM

oHOB JlontnHbl MapuHepa. Takasa «ipe-
Ha)XHasd CHUCTeMa» 3aKaH4YMBaeTCH
CJI0€HBIM BeepooOpas3HbIM pejibedoM
MUPpUHONU 10 KM C M3BUBAIOIUMHUCSH
rpajfaMu, IepeceKar UMy APYT APY-
ra U JeMOHCTPUDPYIOIIMMH pPas3HYIO
CcTelleHb 8po3uu. ['eonoram nagamadT
OUYeHb HAIIOMUHAET JeJIbTy PEKH, BIIa-
Jlalolelt B MeJIKoe 03epo U HecyIei
ocaZ09HbIE IIOPOJBI.

MapcuaHCKUn KnumMmaT Mor HanoMuHaTb
3eMHOM Ha NPOTAXEHUN TPETU UCTOPUM

BOJIbI 10 MOBEPXHOCTHU ILJIAHETHI, a
TOJIBKO JIMIIb ITIOA3€EMHBIMU ITIOTOKAMM,
BBI3BABIINMH 9PO3UI0 IOYBHI (IIOIMBI-
BoM). OBparu, 3aMe4YeHHBbIe 30HJOM
Mars Global Surveyor, MOT'yT GBITH pe-
3yJITATOM Pa3MbIBAHUSA IIOYBBI 100
JBbJOM HUIM cHeroM. HecmoTpsda Ha To,
YTO JaHHBIE CTPYKTYPHI YKA3bBIBAIOT
Ha HaJIM4ue BoALI HA Mapce, OHU He
JIOKa3bIBaIOT, 4YT0o KpacHas miaHeTa
Korjia-To Gbljla TEIJIEE U BJIAMKHEE, YEM
ceffyac, ¥ YTO Ha HeH JJ0JITO CyIIeCTBO-
BaJIU PEKU U 03epa, Kak Ha 3eMJIe.
OaHaKO TIIOCJeHUEe CHHUMKHU CO
CIOYTHHUKOB YOEIUTEIbHO CBUAETEIb-
CTBYIOT O TOM, YTO YCJIOBU, IIOXOKHE
Ha 3eMHBbI€, CylllecTBoBaJIu Ha Mapce
B TeYeHHe [JNUTEJIbHOTO BpPEMEHH.
OfHUM K3 CaMBIX MHTEPECHBIX OT-
KPBITHH CTAJIU CTPYKTYPBI, IIOX0MKIE
Ha JeJbThl pek. KpynHelimasa u Ha-
nubosiee 4YeTKasd U3 HUX HAXOAUTCS
B KOHIIE€ CETH JIOJIUH, CXOAANINXCA K
KpaTepy O6epcBayb/e, PACIOTI0MKEH-
HOMY Ha IOTr0-BOCTOKE CUCTEMbI KaHb-

OB30P: BJ/TIAXHbI MAPC

KpacHon nnaHeThl

ITogo6HO nenbTe Muccucumnu, Beep-
Has CTpPyKTypa JbepcBaiibje IIOKa-
3BIBAET, YTO JIAaHAIIA(T MHOIOKPATHO
MEHAJ CBOIO (GopMy Bcie[ 3a u3Me-
HEHUSAMU B TE€YEHUU JIPEBHEU pEKU.
Eciu «Beep 96epcBajbje» AeUCTBU-
TEJIbHO ABJIAETCHA OTIOXKEHUAMHU B ee
eabTe, CKPBITBIMH 6ojiee ITO3JHUMU
0CaJOYHBIMU IIOPOJaMU U OOHAIKEH-
HBIMHU ellle 6ojiee MO3THEN 9PO3UeEi,
TO MOJKHO 3AKJIIOYUTH, UYTO JKUKAST
BOJIA JUIUTEJIbHOE BpeMs TeKJIa IO II0-
BEPXHOCTHU Mapca, pasmMbIiBasg OrpoM-
HO€ KOJIMYEeCTBO OCAI0OYHBIX IOPOJ U
YHOCA UX BHU3 110 TeyeHU0. CHUMKU
Cc opOGUTHI NOKa3ajly HECKOJbBKO IIO-
JIOGHBIX 06pa3oBaHUU U B [PYTUX 006-
JacTax Mapca, HO moKa TOJIBKO 5%
IIOBEPXHOCTHU IIJIaHETHI cdoTorpadu-
POBaHBI C pa3pelieHueM JJ0CTaTOYHO
BBICOKUM, YTOOBI OOHAPYKUTh TAKUE
CTPYKTYPHI. JlanpHelmue Habao/e-
HUA C OPOUTHI NO3BOJIAT IPOBEPUTH
TUIIOTE3y O CYIIECTBOBAHUU PEK, HO
4YTOObI yCTAHOBUTD, KaK /IOJITO TEKJIa

B PesynbTaThbl MOCAEAHMX UCCNEL0BaHUM, MPOBEAEHHbIX MapCOXoAamu 1 Op6UTanbHLIMU

annapatamMmu, nokasasnu, 4ToO Ha paHHe|7| cTaguu q)opMMposava KnumMmart Mapca aonroe

Bpemsa 6b111 TENNBLIM Y BNAXHbLIM.

m Ecnu npeanonoxuTs, 4To nepuodbl, koraa Mapc HanomuHan 3emsto, 6b1M NPOAOTXM-

TeNbHbIMU N HaCTbIMU, TO Ha KpaCHOVI njiaHeTe Morna 3apoanTbCa XU3Hb.

B Byanywwue skcneguumm Ha Mapc cMoryT onpefenutb BO3pacT APEBHMX 06pa3oBaHui,

4YTO NOMOXeT NOATBEPANTb U ONMPOBEPTrHYTh BbIABUHYTYIO rMNoOTE3y.

BoZia, chopMUpOBaBIIasg BEEPHBIE OT-
JIOKEHUSA, IOHA00ATCA TOYHbIE U3Me-
peHusa a6COTIOTHOTO UJIM OTHOCUTEIb-
HOT'0 BO3pacTa IIOPOAbI U3 PAa3JIMYHBIX
TOouek «Beepar. C OpOUTHI HEIb35 OI-
penesuTh UX abGCOTIOTHBIA BO3PacCT,
HO 06pasIpl U3 3TUX PallOHOB MOTYT
OBITH JOCTABJIEHBI KOCMUYECKIMU all-
napaTamMu Ha 3eMJIIO I AeTaJIbHOIO
aganusa. Kpome Toro, 6yaymiue map-
COXO/bI, CHAGXKEHHBIE IPUGOPaAMU I
PaANONU30TONHON JaTUPOBKU, CMOTLYT
u3ydaThb UX Ha MecTe.

JlonloJIHUTeIbHBIE CBUAETEIbCTBA
TOro0, 4TO KJIMMAaT Mapca B IPOIIJIOM
HaIlOMHHAJ 3€MHOH, JaloT JeTajlb-
Hble N300paKeHUsA CTOKOBBIX CeTel
Ha IJIaTO U OTPorax kaHboHa JlOJMHBI
MapuHepa, NOJIy4YEeHHBbIE CIIyTHHKA-
mu Mars Odyssey u Global Surveyor.
B oTiim4une oT paHee o6GHApPYKEHHBIX,
HaAllOMUHAOIIUX [OayTHUHBI [JOJUH,
Pa3MBITBIX IIOAIIOBEPXHOCTHBIMHU IIO-
TOKaMH, CTOKOBbIE CETU OYE€Hb pas3-
BETBJICHBI M, BEPOATHO, 06pa30BaHBbI
TEeYEeHHEM JOKIEBBIX UJIN TalIbIX BOJ
II0 IOBEpPXHOCTHU. [IpuuemM UX JJIMHA
U IIMpPHUHA Bo3pacTaeT OT HCTOKOB,
PacIooKeHHBIX BAOJb I'peGHel BO3-
BBIIIIEHHOCTEH, K YCTBIO. OTO IOA-
TBepIKJaeT, YTOo peabed ObLI chop-
MHPOBaH OCaJKaMH U HUX CTOKOM.
CinenmoBaresibHO, Ha Mapce Morau
UATH JOKIH.

He MCKII049€HO, YTO CJIebl IIOTOKOB
NOABHJIACh CPAaBHUTEJIBbHO HEIABHO,
BO3MOXHO, cnyctd 1-1,5 mupna. net
nocyie ¢popmupoBaHusa Mapca. [daa
OLIEHKM BO3pacTa y4YacTKOB MapCH-
QHCKOM MOBEPXHOCTH HCCIeA0BATEIN
IOACYUTHIBAIOT KOJIUYECTBO METEO-
PUTHBIX KpaTepoB (4eM uX OoJiblile,
TeM cTaplie IMoBepxHocTh). Ho paH-
HBIM MeTOJ He COBCEM TOYEH: TPYA-
HO OTJHUYHUTBH IIEPBUYHBIE KpaTepbl
OT BTOPUYHBIX U OT BYJIKAaHUYECKHX
KaJIb/lep, K TOMYy K€ B HEKOTOPBIX
pailioHax spo3ud pas3pylliaeT cTapble
¢dopmupoBaHua. TeM He MeHee, €CIIN
o6HapyKeHHBbIE JOJIUHBI, Pa3MbBIThIE
TEYEHUSMHU, OKAKYTCA OTHOCUTEIBHO
MOJIOABIMH, 3TO Oy/IeT CBUJETEIbCTBO-
BaTh O TOM, UTO B TeUe€HHE IIPHUMep-
HO TPeTHU HCTOPHUH CYIIECTBOBAHUA
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OXOTA 3A BOOOM

Mapcoxogp! Spirit u Opportunity, paboTaloLimMe Ha NnoBepxHOCTU KpacHow nnaHeTbl ¢ aHeaps 2004 r., o6HapyXxunm
BaXXHble cBMUAeTesibCTBa TenJioro 1 BNna>Horo npoLsioro nyaHeTbl

BMO C MECTA NOCAOKW. Ha
mMecTe nocafkv Spirit He Hawien
HU4Yero Kpome nMbin, necka wu
BYJNIKaHW4YeCKoM nopopfbl, HO eMy
elle npeacToano uccrneposaTb
Xonmbl Konym6umn

OJNIVMHHBIA POI HA 3ATMAOHOM OTPOrE.
Yepes cemb MecsLeB Nocfe nocagkn Mapcoxoq
pocTur ckanbl JnuHHbIN por y 3anagHbix OTporos
Xonmos Konym6umn

[MO4YBA MACO POBJIEC. Ha

xonMme XasbeHp koneca map-

coxoga obHaxwunu 6enecoble

3anexun cynb@aTHbIX CONew,
BEepOATHO, OCTaTKOB BO,D,HOI7I
cpefbl kpatepa yces

SPIRIT cosepwunn nocafky B kpatepe yces (6enas Toyka cnesa), pacrnosioXXeHHOM B
KOHLIe AONMHbI ApeBHEN BblcoXLUel pekn. OfgHako Mapcoxof He o6HapyXuBan npuaHa-
KOB BOAbIl, MOKa OH He gocTur Xonmos Konymoéum

YTEC BEPHC. B6nusun kpatepa Ctonkumn
mapcoxop uccnepgosan Ytec bepHc — or-

HALUKA C ArOAAMU. Ha o6- POMHOE O6HaXeHue, 4Ybe CyLIECTBOBAaHUE
HaxXeHHbIX Nopoaax Kpatepa NoATBEPXAAeT rmnoTesy, CornacHo KOTopon
Open Opportunity Hawen Tak 3ecb Nepuognyeckn nosiBnsnac Boga
Ha3blBAEMYID «YEPHUKY» —

chepmyeckne HacTtuubl, KOTO-
pble MOrnM BbiNacTb B 0CaAoK
npu ucnapeHnn BOJHOroO pac
TBOpa conew xenesa

OECTOHbI HA OBEPIAAPQ.
Ha kpato kpatepa Opebyc
. Mapcoxof, Hallen KameHb
OBepraapf, Ha KOTOpoM 06-
RY>XKNN (DECTOHbI, MOPOX-
e BOJOW, CTpyuMBLLENCSH

OPPORTUNITY coBepLunn nocafky B kpatepe Open Ha Nnato Mepuguana, raoe uccne-
[oBan o6HaXeHHble CIOUCTbIe NOPOoAbl, CBMAETENLCTBYIOLIME O TOM, YTO 3[eChb Korga-To
cTosina Boga. 3aTeM MapcoXof, HarnpaBuics K tory B kpaTep Buktopus guametpom 800 m
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Mapca ero KIuMaT MOT HAIIOMHUHAThb
3€MHOM.

E1rie oqHUM A0Ka3aTeIbCTBOM IIPO-
JOJIKUTEJIBHOTO CyIIeCTBOBAHHUA
JKUJKOU Boabl HA Mapce ciyskaT MOIII-
HBbIE CJIEIbl 9PO3UH U OTIOKEHUU BO
MHOTHUX ero o6JyiacTsax. BerauciaeHus,
OCHOBaHHBIE HA HAGIIOIEHUAX C OPOU-
TBI, IIOKA3BIBAIOT, YTO CKOPOCTh pas-
PYLIEHUS 1 HAKOILJICHUS OTVIOKEHUU B
HepBBIM MUJUIHAP/ JIeT UCTOPUH ILjIa-
HETHI MOIVIA B MUJIJIMOH pa3 HPEBBI-
maTh HBIHENIHIOI0. (MHTEHCUBHOCTH
BETPOBOH 9p03UHU B HAIIIX JHU OIIpe-
JeJieHa B MecTaxX IOCAJKH MapCcoXo-

MapuHepa) IUKJIBI 3PO3UH U OTIIOMKE-
HHUH CO3/1a/Il HAarPpOMOMK/IEHUA IIOPO-
JIbl U3 COTEH CJIOEB, KasKJAbIM TOJIIH-
Hoit ot 10 1o 100 M. Hanpumep, Ha fHE
170-knyomeTpoBoro kpartepa Ilein
BBICUTCA T'MTAHTCKUM CIIOEHBIA XOJIM
U3 0caJIoYHBIX ITopoa. Ciou, mMpomMou-
HBI ¥ YaCTUYHO 3aChbIIIaHHbIE yAapHbIE
KpaTepbl, 3aMeTHbBIE Ha HEM, TOBOPAT O
JIMHHOM M CJIOXKHOU UCTOPHUH 9PO3UN
U oTiokeHui. Ho 6oJiee Bcero yamB-
JIAET TO, YTO OH BO3BBIIIAETCA HaJ
BaJIoM Kpartepa ['eils mouyTu Ha 1 KM.
KaxeTcs, 4To KpaTep U OKpysKalolas
€ro TePPUTOPUA GBLIN ITOTPEGEHBI IO/,
OTPOMHBIM KOJIMYECTBOM OTJIOKEHUH,

B TeyeHune nepsoro munnuapga net
cBoen nctopum Mapc 6bin 6onbLUE NOXOX
Ha 3emnto 1 6onee NpurogeH

ons dpopmMmmupoBaHus

N PasBUTUA XNU3HU, YEM cenyac

noB Spirit, Opportunity u Pathfinder.)
Hampumep, 4pe3BbIYaiiHO IepecedYeH-
Hoe [lnaro MepuauaHa pa3sMepoM B
1 mutH. KM?, TAe paboTtaeT Opportunity,
110 GOJIBIIIE YaCTH Or'0JIEHO B PE3YJIb-
TaTe MOIIHON »spo3uu. HemsBecTHO,
Ky/ia ObLIN IIepEeHEeCEeHBI BEIBETPEHHBIE
C HEero OTJIOKEHUA, U 3TO O/lHA 13 3ara-
Jok Mapca. Ho sscHO ogHO — BETpy He o7,
CHITY TIEPEMECTHUTH CTOJBKO IIOPOJIBL.

B gpyrux mecrtax (Ha JJHE KPaTepoOB,
a TaKKe B OCHOBAHMAX M Ha CTEHAX
KaHbOHOB M pacceJauH B JloauHax

OB ABTOPE

Oxum Benn (Jim Bell) nsyyaet nnawne-
Tbl U CO3[AeT NpMOOpPbI ANa aBToMaTh-
yeckmx 30HAOB. kMM — npodheccop
KopHenckoro yHuBepcuteTa 1 YneH Ha-
Y4HbIX FPYMNMN HECKONbKMX KOCMUYECKMNX
npoekTtoB: Mars Pathfinder, NEAR, Mars
Odyssey, Mars Exploration Rover, Mars
Reconnaissance Orbiter n Mars Science
Laboratory missions. ABTOp HepaBHO
BblLLeALlen kHurn «OTKpbITKM ¢ Mapca»
(Postcards from Mars).

a 3aTeM YaCTUYHO OOGHAaKeHbl U BHOBb
3aChIMTaHbI, U TAK MHOTO pa3 B TEUEHUE
JUINTEJILHOTO IIePHOo/A.

Ho kakuM o06pas3oM 9TO MOIJIO IIPO-
M30UTH? VI3ydeHne CKOPOCTH 9PO3UU
Ha 3eMJIe IOKa3bIBAET, YTO B IPOIILIOM
BeTep HEPEHOCUI HEKOTOPOE KOJINYeC-
TBO OTJIO:KEeHHUH. Celiyac 9TOT IIporecc
IpOoTEeKaeT HaMHOIo MejiieHHee. Ho
BETPOBOUA MeXaHU3M He MOKET 00b-
SICHUTB OBICTPBIN NEPEHOC MUJLJINOHOB
KyOM4YeCKUX KUJIOMETPOB BellecTBa
U3 OJJHOHM YacTH ILIAHETHI B JPYTYIO,
YTO HEOJHOKPATHO IIPOHCXOAHJO B
paHHell uctopuu Mapca. A BOT Tede-
HUE BOJBI, PETYJISPHO IepeMeIaIee
OrPOMHOE KOJIMYECTBO OTJIOKEHHUHN Ha
3eMJie, MOIJIO IeJIaTh TO 3Ke cCaMoe U Ha
KpacHoli itanere.

MWHbI, Aroabl U BOJHbI

Yro6bl JydYllle HU3Yy4YUTh IIOBEPX-
HOCTb Mapca, y4eHble UCKaJIU CJIe/bl
JKHJIKOHM BOABI M B COCTaBE€ MIHEPAJIOB
IIaHeTHI. JloJiroe BpeMs CYHUTAJIOCH,
YTO HA HeW HUKOrja He ObLIO JJIU-
TEJBHOTrO IEPUO/Ia C TEIIBIM U BJIAK-

HBIM KJauMaToMm. O6 3TOM CBUAETEIb-

CTBOBAJIO TO, YTO OoJybIIasg dYacTbh
II0BEPXHOCTH, He 3aHECEHHOM! ITBLIBIO,
COCTOUT U3 He MOAUDUIIMPOBAHHOI'O
aTMochepHBIMH 0CaJKaMU BelllecTBa,
TaKOT0 KaK IIepBUYHBIE BYJIKaHUYeC-
KM€ MUHEePAaJbl — OJIUBAH U IINPOKCEH.
CYHTaNI0Ch, YTO €CJIN BO/IA I0JITO TEeK-
Jla 110 IIOBEPXHOCTHU, TO OHA JOJIKHA
6bLIa XUMHYECKU U3MEHUTD BYJIKAHU-
JecKHre MUHepaJsbl, 06pa3oBaB ITTUHBI
WJIN APyTHUe OKCHUAWPOBAHHBIE TUJ-
paTtHbIe (GOPMBI (MHHEDPAJIBI, B KPHUC-
TAJJINYECKYI0 CTPYKTYPY KOTOPBIX
BXOAAT MOJIEKYJbl BOJABI UJIN HOHBI
THPOKCHUIIA).

HoBble neTalbHBIE N300paKeHNU,
nepegaHHble OPOUTAJBHBIMU all-
napaTaMy, U HaGJIIOAEeHUA C Mapco-
XO/IOB BBIIBUJU OOJIbIIUE 3aJIeKU
IJTUH U APYTUX THUAPATHPOBAHHBIX
MHHEpAJOB BO MHOTHMX 006JIacTAX.
Hanpuwmep, npu6op OMEGA Ha op-
6utanbHOM anmapate Mars Express
(EBpomelickoe KOCMHYECKOE areHT-
CTBO), IPUCHOCOOIEHHBIN AJIA IONC-
Ka MHHEPAJIOB, 00pa30BaBIINXCA U3
BYJIKQaHUYECKUX IIOPOJ IO/ AeHCTBU-
eM aTMoc@epHBIX 0CaJKOB, 06HapYy-
JKHUJ TIIMHBI HA CBOGOAHBIX OT IIBLIU
o6ysiacTsaAX, BBINIAAANIUX Haubojee
ApeBHUMH. bBosblIoe KOJIWYECTBO
yapHBIX KPaTePOB II03BOJIAET IIPEJI-
IIOJIOKUTD, YTO 3THU 30HBI BOSHUKJIU
B HavaJjle IepBOT0 MHJIJIHApAA JIET
ncropuu Mapca. OTI0KEeHUA TIINHBI
BCTpEYAIOTCA BCIOJIY — U Ha JJPEBHUX
BYJIKQaHHUYECKUX CTPYKTypax, U Ha
CHUJIBHO KpPaTePHUPOBAHHBIX IIJIOCKO-
ropbAX.

OTKpBITEIE HEJABHO TJIUHBI ABJIA-
oTCA QUIUIOCHJINKATaAaMU — MUHepa-
JIaMH, COCTOAIINMHU U3 CJIOEB KBapIa,
pasfeIeHHBIMH MOJIEKYJIaMU BOJBI
U MOHAMU TUJPOKCHJIA. OTU INIMHBI
pa3Ho0Opa3HEI 10 COCTABY B IIOJTHOM
COOTBETCTBHUHM C IIHUPOKHM CIIEKT-
POM BYyJIKaHHMYECKHX ITopox Mapca,
BUJON3MEHEHHBIX KJINMATUYECKUM
Bo3zelicTBueM. HecmoTpsa Ha To, 4TO
OMEGA nioka o6ciieioBaia ¢ BICOKUM
paspelleHueM JIMIIb MaJylo dYacTh
IIJIAaHETBI, CAMO IPHUCYTCTBUE 3TUX
MUHepajoB Ha Mapce yKasbIBaeT Ha
IPOJOIKUTENIBHYIO 9II0XY B €ro 9BO-
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«Beep D6epcBanbpe» (ciesa), cchoTorpadmpoBaHHbIn ¢ opouThbl 3oH[oM Mars Global Surveyer, neXuT B KOHLE CETU [OMNNH, CXO-
namxes K kpatepy d6epcanbie. N3Bunuctele nepecekatoLymecs kaHasnbl Ha 10-KMNOMETPOBOM «Beepe» roBOPSAT O TOM, HTO
370 6blna gensta peku, BnagaBLuei B Menkoe 03epo, 3anosHsaBLLee 60/bLUYI0 YacTb Kpatepa. XyAoXHUK n3obpasun (crpasa)
3Ty AeNbTy, Kak OHa MOorna BbirnaaeTe MUNMapabl neT Hasag,

JIIOIUM, KOTJ|a KJIMMAT IJIaHEeThI GbLI
CXO3K C 3€MHBIM.

Kpowme Toro, ncciepoBarenn obHa-
PYKHJIN U3MEHEeHHBbIe BOJOM MUHepa-
7Bl ([JIMHBI, TUAPATUPOBAHHBIE OKCU-
JIBI KeJie3a ¥ Kap6oHaThI) B HEKOTOPBIX
MapCHaHCKMX METEOPUTAX — KAMHAX,
BBIGUTBIX yAAPOM KOMETBI UJIU acTe-
pouja Ipu CTOJIKHOBEHHH ¢ MapcoM U
3aTeM IIOIIaBIINX Ha 3eMJII0. YUeHBIe
npejnosaraioT, YTO B3auMozeHcTBIe
MHUHEpAJIOB C BOJOM IIPOMCXOAUIO B
TOJIIIOYBEHHOM CJIO€, T.K. 60JIBIIINHC-
TBO METEOPUTOB /0 TOTO, KaK OBITH
BBIOPOIIIEHHBIMU B KOCMOC, HAaXOJAU-
JIoch He Ha IoBepxHocTU Mapca, a B
ero Kope. ITOCKOJIbKY HEKOTOpPBIE Me-
TEOPUTHI NoNAaJX K HaM U3 OTHOCH-
TEJIBHO MOJIOABIX 0ob6JjlacTell MapcuaH-
CKOM KOpBI, UCCJI€I0BATEIN CYUTAIOT,
YTO JAelcTBHE IOAINOBEPXHOCTHBIX
BOJl MOKET IIPOAOIKATHECA U B HAIIIA
JHU. YTOGHI IPOBEPUTH 3Ty TUIIOTE3Y,
nocaJiouHble annapaThl U MapCOXO/bl
JOJIAKHBI OBITH OCHAIII€HBI Oy PUIbHBI-
MU YCTAaHOBKAMU JJI U3yYEHU IIIy-
60xux ciaoeB Mapca.

3a BoceMb MecAIEB [0 OTKPBITUSA
[Taco Po6nec, korma Spirit eme TOJIb-
KO HAUYMHAJ CBO€ IyTellecTBUE K
XonmaMm Komym6uu, oH ¢ HOMOIIbIO

npubopa I OTOXAECTBIEHUSI MUHE-
paJjoB uccyieAoBal 6y PUCTHIN KaMeHb
U OOHApYKUJ B €r0 COCTABE TeMaTHUT
— KPACHBIH KeJIe3HAK, CUJIBHO OKHC-
JIEHHBINA OT B3aUMOAENCTBUSA C BOAOK
MUHepaJs, KOTOPBIM B 6OIBIITNX KOJH-
9ecTBaX COAEPKUTCA B 3€MHOU IT0Y-
Be. ClyCcTs HECKOJIBKO MecAIEeB Spirit
HaIIea ciaebl PUITOCUINKATOB U Te-

oTI0:KeHusd conelt Tuna Ilaco Po6iec.
K comxanenuro, HamM He yJaJloCh U3Y-
YUTH 3TU MOIIHBIE 3AJI€KHU, TTOCKOIb-
Ky IpUOIM:kanach BTopasd 3a BpeMsd
SKCIEeJUIINY MapCHAaHCKasd 3UMa, U
MbI OBLIN BBIHYX/JE€HBI HAIIPpaBUTh
Spirit Ha ceBepHBbIE€ CKJIOHBI, I'Jle Ha
COJTHEYHBIE€ IIaHEJIU allapara Ia-
naeT GojbIlle CBeTA, HEOOXOAUMOTO

Mapc Ha4an MeHATbCA,
Korga Boga crtana Kucnow,
a reonornyeckasa akTMBHOCTb ociabna

THUTAa — OKUCJIEHHOTO KeJe3UCTOr0 MU-
HepaJia, KOTOPBIH 06pa3yeTca TOIBKO
B IIPUCYTCTBHUU BOJBI U COXPAHAET OC-
TaBIIHECA OT BOJbI HOHBI TH/IPOKCHIIA
B CBOeH KpUCTAJJIMYECKONH MaTpHILe.
Buaumo, Ha Xonmax Konym6uu octa-
JINCh CBH/IETEIbCTBA JPEBHETO B3aM-
MOJEICTBUSA BOABI C KAMHEM, KOTOPBIX
He BH/THO Ha MOJIOJbIX BYJTKAHUYECKUX
PaBHUHAX, pPaHEE€ HCCIE€AJOBAHHBIX
MapCOXO[OM.

Korpa Spirit mepeBang BepIINHY
Xonmos Kosymbum m Havas ciyc-
KaTbhCA BHU3 II0 I0}KHOMY CKJIOHY, OH
o6GHapYKUJ ellle MOAINOBEPXHOCTHBIE

AJd 3apANKUA aKKyMyaaTopos. C Ha-
CTYILZIEHIEM MapCHUAHCKON BECHBI MBI
HaMepeHBI BEpHYThCSA Ha3a/j, K 3aJe-
JKaM COJIU.

A teM BpeMeHeM Opportunity Toxe
0GHApPYKUJ YAUBUTEJIbHBIE BEIIU Ha
Ilnmaro Mepuauana. B niepBeie Hepe-
JIA TIOCJIE MOCAKU MapCcOoXo/, Hallles
JApeBHUE MHOTOCJIOMHBIE OCaJO4YHbIEe
HOpPOJBI, BECbMa IIOPUCTHIE, TUAPATH-
POBaHHBIE U coyieHbIE. [To CHUMKaM ¢
OpOUTHI yUeHble IOHAIH, YTO TaKHe
OTJIOXKEHUSA B 9TOM palioHe eCThb OyK-
BaJIbHO mHoBcoAy. CloeHble IJIACTHI,

ucciaegosaHHele Opportunity, yxo-
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AT BIIy6b HA J€CATKA METPOB (MM
6GoJiee), a 3HAYUT, KUJAKAA BOJA KOI-
Ja-To J0Jro Obljaa HAa IIOBEPXHOCTH.
PesynbraTel Opportunity pacKpbIBaloT
HOBYIO CTPAHHUIy B MCTOPHUHU IIOMCKA
BoABI Ha Mapce. HalileHHBIe Mapco-
XOJOM TUAPAaTUPOBAHHBIE IOPOABI CO-
Jep:KaT IpeuMylleCTBEeHHO GoraTble
cepol MUHepaJIbl, TAKHE KaK SPO3HUT,
a ocaI0YHBIE MIACTHI N300UIYIOT XJI0-
pomMm, 6pomMoM u cepoil. Bece aTm aze-
MEHTBI XOPOIIIO pAaCTBOPUMEI B BOZE, a
3HAYUT, OTJIOMKEHUA BO3HUKIIU IIOCTIe
HCIIapE€HUA COJIEHON MKUJKON BOJBI.
BepoATHO, 3THU MJIACThl — CBUJETEN
TeX BPEMEH, KOTJa 03epa M PEeKHU Ha
I[InaTo MepuauaHa IIOCTEIIEHHO BbI-
CBIXaJIH.

HaiiieHHBIE MapCcOX0/I0M cpepudec-
KHe JacTHUIbl MUJUIMMETPOBBIX pas-
MEPOB, CoJiep:Kalliie TeMaTUT U Ipo-
3BaHHBIE «(4EPHUKOW», IOAAEPKUBAIOT
TUNOTE3y 0 HaJIu4uu Ha Mapce BoJbl
B Te4eHHUE JOJIroro BpeMeHu. ['eosoru
Ha3bIBAlOT MX KOHKPEIUAMH — dYac-
TUIlaMH, BBINAJAIIMMU B OCaJ0K
IIpU UCHAPEHUHU BOABI, COAEpKaIeH,
HaIlpuMep, UOHHI :xkeje3a. Eciau npo-
I1eCC OCTATOYHO OJHOPOJAEH U IIPOTe-
KaeT MEJJIEHHO, TO IToJydJalolluecs B
pesyjbTaTe KOHKPEIIUU UMEIT cde-
pudeckyo popmy. Ha 3emiie HEKOTO-
pble U3 HUX BBIpAcTaloT JO pa3MepoB
ImapuKa JUId NMHI-IoHTa, Ha Mapce
#K€ OHHU IIOXO0KHM Ha CEMEHa pa3MepOM
1-3 mm. Korpa Opportunity nBunyaca
K IOTy OT MecTa IIoCaJKU, HalileHHasa
UM «d€pHUKa» cTaja MejJIb4de, YTO yKa-
3pIBAa€T HA BO3MOMKHBIE N3MEHEHUA B
aII0Xy BoAbl. Mapcoxop mame choTor-
padupoBas HEKOTOpbIe OGHAMKEHHBIE
IIOPO/IbI, COXPAHMUBIIINE CIeABI BOJIH Ha
menu. JIyuime o6pasibl 9TUX «heCcTOoH-
HBIX CeTel», CO3JaHHBIX BOJHAMH Ha
TecYaHbIX OTIOKEHHUAX, ObLIN Haiie-
HbI B Hayase 2006 r., korga Opportunity
TepeMelacs 110 paBHUHE Ha IOT.

Teopwus «bblno, HO npoLuno»
Eme ongHa BaskHas HaxXoJKa Map-
COXOI0B — C€pa, nmodBHUBIIAACA Ha
IIJIaHE€TE, OYEBHU/JHO, KaK pe3yjJbTaT
aKTUBHOU ByJIRaHI/I‘{eCI{Oﬁ A€ATENb-

HOCTHU B paHHUU II€pHO/] €€ UCTOPUU.

Cepa u cepocojiep:kaliue MUHEPaJIbl
PacTBOPAIOTCA B BOJIe, M 3TOT PACTBOP
MOJKET OBITH JOBOJIBHO KUCJIBIM, Pa3-
PYLIAIOIIMM KapOOHATHI U CAEPIKUBA-
IOIUM o6pasoBaHHe TNIMHBL. TakuM
o6pasoM, HaKoIJIeHHe cepbl HAa Mapce
MOKET OO'BACHUTD, II0YEMY yUEHBIE He
HaILIU Kap60HATOB Ha IIOBEPXHOCTH,
U II0YeMy INIMHBI COXPAHUIINCH TOJb-
KO Ha CaMBIX JPE€BHUX TEPPUTOPHUAX.
I[Ipu6op OMEGA 0o6GHapYKUJ OTIIOMKE-
HUA cynbdaToB (Coser CEpHON KHUCIIO-
ThI) HE TOJIbKO Ha Ilmato MepuauaHa,
HO U B IpyTUX partoHax Mapca, mpuaeM
9TU 006JIACTH BBINIAAAT MOJIOMKE, UeM
MecTa ¢ mnHaMu. Haiitu cyinbdatel u
DIUHBI B OTHOM MECTE He yIaeTCH.
Teopus IO YCIOBHBIM Ha3BaHUEM
«BBLIIO, HO IIPOIILIO» COCTOUT B TOM,
4YTO B IpomnuIoM Mapc 6bLI O4YEeHBb
BJIQKHBIM. JIy:KU, IIPyBI, 03epa WA
MopH (MJIN BCE BMECTE) CYIeCTBOBAJIH
JIoJIroe BpeMsA U HaXOAWUJINCH II0JT TOJI-
CTBIM CJI0EM TeIlIol aTtmocdepnl. B
TedeHHe IepBOro MUJIJINAPAA JIET CBO-
el ucropuu Mapc 6bLII 60JIbIITe TIOXO0MK
Ha 3eMJII0 U, BEPOATHO, ObLI ropaszio
GoJiee IPUTOACH A POPMUPOBAHUA
U pa3BUTHUA KU3HU. Ho 1o mepe Ha-
KOIIEHHA Cepbl MapCHAaHCKasdA cpeja
HadJajia MEHATHhCA, BOJia CTAHOBHJIACh
KHCJIOH, a reoJIorn4YecKkas akTUBHOCTD
miaaHeThl ciabesna. [IMHBI yeTynaaiu
MecTo cylbdaTaM II0 Mepe TOro, Kak
KHUCJbIE JO¥AU BUIOU3MEHAIU BYJI-
KaHWYeCKHUe IIOPOABI U pas3pylIau
kapboHaTHl. BO3MOKHO, CO BpeMeHeM
aTrmoc@depa crajia CToab TOHKOH, 4To,
Korja ocyiabja0 MarHUTHOE II0JIe Ija-
HETBI, OHA YJIETy4YHUaach B KOCMOC, a
MOKET OBITh, KAKHMM-TO 00pa3oM II0T-
JIOTUJIACh KOPOH. Mapc IOCTEeIeHHO
OXJIaMKAAJICA U IIpeBpamaica B 6es-
BOJHYIO ILIaHeTy. Takoe pasBUTHE
COOBITUH MOKET OO0 BACHUTD, II0UYEMY
BYJIKQHUYECKHE ITOPOABI, U3JINBIINECS
Ha IIOBEPXHOCTH B TEYEHHUE IIOCTIETHUX
HECKOJIBbKUX MUJIJINAP/IOB JIET, HE IIpe-
TepIeJ I N3MEHEHUN U COXPaHUJINCh
B IIEPBO3/ITaHHOM BH/Je. OTHU JpPEeBHUE
TIOPOABI, yAAYHO OGHAKEHHBIE y/IapOM
METEeOpHuTa, 3PO3Uel MM KoJecaMH
Mapcoxofa, MOTyT JaTh KJIIOY K IIOHU-

MaHMUIO IIPOIIJIOTO IIJIAHETHI.

OAHaRO A0 CHUX TIIOPp HEU3BECT-

HO, KaK O0JI0 BOAA TEKJIAa II0 AEJIbTE

db6epcBanp/ie — AeCATUIECTUSA UIIU ThI-
cagyeneTusa? I'me Bce Te OTIOMKEHUS,
KOTOpBIE, BHAVMMO, OBLIN YHECEHBI C
IlmaTo MepuanaHa U U3 TaKHUX MECT,
Kak KpaTtep ey, u cTal JIu IpUdu-
HOU 5p0o3UHU BeTep, WU BOAA, UJIU He-

4yT0 nHoe? Bhljia 11 IITMHA OCHOBHBIM

KOMIIOHEHTOM KOpBHI IJIaHeTBI? U rae
KapOOHATHI, KOTOPBIE JOMMKHBI OBIIHN
obpa3oBaThbCd B TEIJIOM U BJIAXKHOU,
GoraToll JBYOKHCBHIO yIJIEpOAa Cpeje,
— BeJb OHU He OOHAapy’KEeHBbI HUTE
Ha Mapce, gaxke B caMBIX APEBHUX
obnacTax, rae Gbljla HalAeHa TIMHa?
Kucnasa Boja Moryia pa3pylIUThb OC-
HOBHYIO Maccy Kap60HAaTOB, HO He TaK,
yTO0OBI HE OCTAJIOCh BOOOIIE HUKAKUX
ciaenos!

Ho cambIli BaKHBIA BOITPOC BCE K€

TAaKOB: 3apoauiachb JIX Ha MOJIOAOM

Mapce xus3sb? W ecam ga, To Moriaa

JIX OHA COXPAaHUTHCSA IIPU CTOJb UH-

TEHCHUBHBIX HN3MEHCHUAX OKPYIHKAIO-

e cpeabl? OTBET 3aBUCHUT OT TOTO,
KaK JO0JIT0 yCcJIoBUA Ha Mapce ObLIN
MOXOKK Ha 3eMHBble. He MCKJIIOYEeHO,

4TO HEJIb3fl UCIO0JIb30BAaTh KPUTEPUI

IINIOTHOCTH yJJapPHBIX KPpaTE€poOB B Ka-
YEeCTBE€ OCHOBaAHUA MJIA OLIEHKHW KaK

a6COJIIOTHOTO, TAK U OTHOCUTEIHLHOTO
BO3pacTa IOBEPXHOCTHU, COXPAHUB-
el cjaefbl 9PO3UU M OTIIOKEHUH.
Bo3Mmo:kHO, GyAyIiue 30Hbl I Mapco-

XOAbl CMOTYT YBEPEHHO OIIPEAECTIUTH

OPOAOIKUTEIBHOCTh BOJHOMN 3pbI HA
Kpacnoli niraHete. Beap mpolepliee
AeCcATUIETHE MapCUaHCKUX OTKPBI-
THUH — JIUIIb HEePBBIA 9TAIl BEJIUKOIO
BEeKa HCcJIeoBaHUU Mapca aBToMa-
TaMU, & BO3MOYKHO, 1 YEJIOBEKOM. W

OOMONMHUTENbHAA NNTEPATYPA

m Evidence for Persistent Flow and
Aqueous Sedimentation on Early Mars.
M. C. Malin and K. S. Edgett in Science,
Vol. 302, pages 1931-1934; December
12, 2003.
m Evidence for Precipitation on Mars from
Dendritic Valleys in the Valles Marineris
Area. N. Mangold et al. in Science, Vol.
305, pages 78-81; July 2, 2004.
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CtueeH CoTep

4mo makoe

[IRHETA?




Hoeoe odpuunans-
Hoe onpepferneHve
«MnaHeTbl», KOTOPO-
MYy He yOoBJieTBOpseT
[nyTOH, MMeeT cBOU
He[oCTaTKu,

HO B LesIOM oTpaxkaeTt
6a30Bble Hay4Hble
NPUHUMNbI

SRR SN AT )
s
-n 11111q77ﬂ11

mEEER 1

JIJaHeTa €ecThb TeJIo, obpa-

mjaoleecs BOKPYT 3BE3JHI,

CBETANIEECAd OTpPaxKEHHBIM
OT Hee CBETOM U HMeIoIllee pasMep
6oJIbllle, YeM y aCcTE€pPOUI0B, — TaKOe
oIIpesieIeHue COOTBETCTBOBAJIO Ha-
UM IIPEXHUM INpeACTaBICHUIM.
Ho pazg oTtkpeiTuit 1990-X IT. ceranu
€ro HEeCOCTOATEJbHBIM. 3a OpOUTOMU
Hentyna, B [losce Koiinepa, acTpo-
HOMBI HAIIlJIX COTHU BeCbMa KPYITHBIX
JeAAHBIX Tej. BOIM3M HEKOTOPBIX
3Be3/] ObLIM OOHApYKEHBI IJIAHETHI,
OpOUTHI KOTOPBIX OTANYAJINCH OT APY-
rux B ComHe9HOU cucTeMe. Bplin Tak-
K€ OTKPBITHI KOPUYHEBBIE KApPJIUKHA
U IIJIAaHETOOOpa3HbIE Teja, OJUHOKO

0 1 O O Y

L
AENNANANANARAANARARNARaAnE
=

Apendyrome 10 TEMHOMY MEHK3BE3-
JTHOMY IIPOCTPAHCTBY.

B aBrycre 2006 r. MesxayHapos-
HBII acTpoHOMUYecKui coo3s (MAC)
3aKJIIOYNJ, YTO IJaHeTa IIpeAcTaB-
ns5eT co601 06BbEKT, KOTOPBIA o6pa-
IIaeTCsA BOKPYT 3BE3Abl U HACTOJb-
KO BEJIMK, YTO IPUHAI chepongaib-
HYyI0 GOopMy U «BOIU3U CBOEH OPOGUTHI
HE UMEeeT CPAaBHHUMBIX II0 MacCe CO-
cenei. Takoe orrpeesIeHNE BBIYEPK-
Hy0 Iy TOH U3 CIIMCKA IIJIAHET, U3-
MEHHUB Hallle OTHOIIEHNE K CTPOCHHUIO
kak COJTHEYHOM, TaK U APYTHUX ILIa-
HETHBIX CHCTEeM, o6pasoBaBIINXCA
IIyTeM aKKPEIMH BO BPAIAOIUXCSH
AvcKax. MeJIKHe 9acTUIIbI CJIUIIAI0T-
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ACTPODHINKA

NCTOPUA NOACYHETA MJTIAHET OATA MJAHETA
[MocnepgHue OTKPLITUA MEHSANW NPEACTaBNEHNs aCTPOHOMOB O TOM, YTO Takoe nna-
HeTa. PeweHnune nepesectu NnyTOH B MHYO KATErOPUIO — OYEPESHON LLar Ha 3TOM Do Mepkypwii, BeHepa, Mapc,
nyTu lOnutep, CatypH, ConHue,
1543
JlyHa
3emns gobasneHa
1543 ConHue u JlyHa
UCKITIOYEHbI
1781 YpaH
'q_) HeI'ITyH, 1846|’ 1801 Llepepa
I
©
= Uckniouensl acteponasi, (A Mannapa
=} UckntoyeHbl ConHue u JlyHa 1852 .
(=
S [oGasneHa 3emns, 1543, YPaH, 17817 ] Ut tOHoHa
= . L : L r
S NI\ MnyTon, 1930—2006  [REACANENEC L
Lliepepa, 1801 . 1845 AcTpes
1846 HenTyH
1500 1700 1800 1847 le6a, ipupa, ®nopa
_CatypH
# |OnnTep @~aTYPH 1848 MeTuaa
°0Mapc .K’?/Inmep
a COnHue «Mapc
@ Berepa -3emns 1849 Mrues
© Mepkypuit ~Betepa
® JlyHa Mepkypui 1850 MapdeHona, Buktopus,
ConHue ConHue _ Srepus
Llepepa, Mannapa,
tOHoHa, BecTa 1851 MpeHa, OsHomuA
1852 AcTepounabl UCKITHOHYEHBI
1930 MnyToH
2006 MnyToH uckroyeH

cd, dopMUpysa KpyIHBIEe o6pasoBa-

[HJIaHCT) U MHOMECTBO MaJIbIX TeEJ o6o3HavaeT ROHRpCTHI)IfI KJ1acc HeE-

HUs, B3AUMHOE IIPUTSKEHUE KOTO-
PBIX 3aCTaBIAET UX 06bEAUHATHCH
BHOBb U BHOBB. B peaynbraTe o6pa-

3y€TCsA HECKOJIBKO MAaCCHUBHBIX TE€EJI

(acTepou0B U KOMET), IIpeACTaB-
JIAIOIUX OCTATKHU BEIecTBa, U3 KO-
TOporo c(popMHUPOBAIUCH IJIAHETHI.

TakuM o6pa3oM, TEPMHUH (LJIAHETA»

OB3O0P: OINPEAEJIEHVE MIAHETHI

B B aerycte 2006 r. 4neHbl MexXgyHapogHOro acTpOHOMUYECKOro COo3a [OroBOpUIUChH

HasblBaTb NNaHeTow Teno, obpallatoLieecs BOKPYr 3Be3Abl, JOCTATO4HO KPYMHOE, 4YTOObI

NPUHATL OKPYrAyto hopMy, U BbIMETalLLEe BCe NPOoYNe 06bEKTbI N3 OKPECTHOCTEWN CBOEN

OpﬁVITbI. Hpe,u,nonaraHOCb, 4YTO HOBOE onpeaesieHne NoIoXUT KoHel nebaram, HO OHO TOJIb-

KO nognuno macna B OroHb.

| KpMTMKI/I Ha3BaJsin HOBOe onpeferieHne npon3BosibHbIM U HETOYHbIM, HO He o6ocHoBanm

cBoe 3asBfieHne. ConHeYyHas cucteMa YeTko NnogesieHa Mexay BOCEMbI0 06beKTaMu, [0-

CTaTO4HO MACCUBHbIMU, HTOGbI AOMUHUPOBATb B CBOUX 0p6V|TaJ'IbeIX 30HaxX 1 BblTankneaTb

OTTyha Masble Tenia, KOTOPbIM NPUXOONTCA 3aHUMAaTb MeX30HallbHble Op6VITbI. [aHHas Kap-

6€eCHBIX TeJ.

Korpa 3emns ctana nnaHeTton
Eme gpeBHUE TPEKU 3HAJIU O CEMU
CBETAIIUXCSA TejJax Ha Hebe, JBUKY-
muxcAa Ha (POHE HEIIOIBUKHBIX 3BE3/.
9to 6p111: ConHue, Jlyna, Meprypuit,
Benepa, Mapc, IOnutep u CatypH.
OHM HasBaJM UX IJaHETAMU, UIHU
cTpaHHUKaMu. Pasymeercd, 3em-
JISl He BXOAWJIa B JaHHBINA CIIMCOK: €€
CYUTaAJIM OCHOBOM MupoanaHusa. Ho
mocie Toro kak Hukomait KomepHuk
y6enusl acTPOHOMOB, YTO He 3eMJid,
a CouHIle fABIAeTCcA LEHTpoM Bce-
HeHHOﬁ, INIaHETAMMU CTAJIM CHUTATH

Tesa, obpamamlruecsa BOKPYT IVIaB-
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ACTPOMHUINKA

YACTO SAOABAEMBIE BOIMNPOCHI

— Hy>XHo 5 gaBatb TO4HOE onpenese-
HUWe nnaHeTbl?

— [Ona B3aMMOMNOHUMAHUSA Y4YeHbIM
HY>XHbl TOYHbIE ONpefAeneHns, KoTopble
OTpaxatT YPOBEHb HaLUMX 3HAHMK O
npupoge. Ecnu HoBble OTKPLITMA dena-
10T HENPUrOAHbIMU CTapble NOHATUSA, Mbl
OOJIKHbI UX NEePecMoTpeTb.

— Y710 HeBepHoO B cTapoti xapaktepuc-
TUKE M/1aHeTbl Kak 60s1ee KPYMHOro, 4em
actepouy HecBeTsLerocs Tena, obpa-
LyaroLerocsi BOKpyr 38e34bl?

— OHo He NokasbIBaeT pasnuyus Mexay
nnaHeTon n o6bekToM Nosica Kornepa,
HECMOTPS Ha TO, YTO Te SIBHO OT/INYalOT-
cs Apyr ot gpyra.

— Onpegenexve, npuHaToe MAC, rnacur,
4TO n/1aHeTa «pacyullaeT OKPecTHOCTU
cBoeyi opbutsl». Ho MHorne actepougbi
U KOMETbI [IEPECEKAIOT 3EeMHYI0 OpoUTY, a
TPOSIHLbI Haxo[sTcs Ha opbute KonuTepa,
KOTOPbIV HE Pac41CTII1 CBOM OKPECTHOCTY,
U ro4emy B TakoM criydae, 3emrisi u gaxe
KOnuTep Bce eLye ocTaroTcs nnaHeTammu?

— Pacuynctka He 6biBaeT maeanbHon:
acTepounabl U KOMETbI BPEMS OT BpeMe-

Horo cBeTuJa. Torga 3eMJa0 BHECTN
B IIepedeHb 1maHeT, a ConHie u JIlyny
BBIYEPKHYJIMU U3 Hero. birarogapsa no-
SABJIEHUIO TEJIECKOIIOB B CIIMCOK JIO-
6aBunuch YpaH B 1781 r. u HentyH B
1846 .

B 1801 r. mexay Mapcom u IOnure-
pom 6bL1a oTKpEITA Llepepa. B cieny-
I0IlleM IOy IIOYTH Ha TOH e opbuTte
Onl1a HaligeHa I[lannaga. B ortauuue
OT KJIACCUYECKHUX IIJIaHET, KOTOPBIE B
TeJIECKOII BUTHBI KaK MaJIeHbKUE JIHC-
KU, 0o0a aTUX TeJjla BBIMIAAEIU KaK
CBETAINUECS TOYKU. AHIVIMMCKUK ac-
TpOoHOM Bubam 'epiies NpeaaIoHuI
Ha3BaTh UX aCTEPOUJAMH, T. €. «3BE3-
morogobubpiMmy. K 1851 1. ux 4dwmciio
BO3pocJio 10 15. Torga acTpOHOMEI pe-
IIIWJIA COCTAaBUTh CIHCOK TeJI 10 JlaTe
UX OTKPBITUSA, a He 10 PACCTOAHUIO OT
CoJstHIIa, KaK 9TO OBLIO IPUHATO IS
IUIaHET, PaKTUYECKU BBIJIEJINUB UX B
OTJEJbHYIO ITPyNIy HEGECHBIX TeJl.

Korga B 1930 r. Knatig Tom60 oT-

KpBLI [11yTOH, acTPOHOMBI NPUHAIU

HW Cy4anHo nonajalwT B OKPECTHOCTU
niaHeT, HO UX obLias Macca HUYTOXHO
Mana no CpaBHEHMWIO C Maccou NnaHeThbl.
To4HOe onpepenieHne AOMXHO rnacuTh,
4YTO MnaHeTa «AOMUHUPYET» B CBOEW
opbutansHon 30He. Vpea onpepene-
Hus, npuHatoro MAC, BepHa, HO CNOBO
«pacHMCcTKa» HeceT B cebe HEKOTOpYHo
HEOAHO3Ha4YHOCTb.

— Opbuta [lnyToHa nepecekaeTtcs C
opbuTtovi HentyHa, Tak no4emy e roc-
JIeAHUV Ha3bIBatoT M1aHETOW, a NepBbIv
— HeT?

— HenTtyH B 8TbiC. pa3 maccuBHee
[nyToHa, N0O3TOMYy OH rpaBUTALMUOHHO
OOMUHMPYET B CBOMX OKPECTHOCTSX.
[aBHbIM-0aBHO HenTyH CUHXPOHU3NPO-
Ban gBwxeHue MNnyToHa co cBoum nepe-
MeLLEHNEM, UCKITIOHYMB, TAKUM 06pa3oMm,
CTOJIKHOBEHME C HUM. [IyTOH CAULLIKOM
Marn, YTo6bl JOMWHMPOBATbL Hap Yem-
nM6o panblie CO6CTBEHHbIX CMYyTHUKOB
(0@vH U3 HKX, XapoH, No pasmepy BCero
NYLLUb BOBOE MEHbLLUE €ro).

— SBnserca nu Hanu4ne CryTHUKOB
PU3HaKOM M1aHeTbl?

€T0 3a JOJTOMKJaHHYIO «IIJaHeTy X,
IIPUTSAKEHNEe KOTOPOU BBI3BIBAJIO He-
00'bACHNMBIE U3BMEHEHNA opOouTHI He-
nryHa. Ho [TinyToH okasaJjica MeHbIIIe
He TOJIBKO OCTaJIbHBIX BOCBMH ILjIa-
HET, HO ¥ CEMHU UX CIyTHUKOB, BKJIIO-
yasda Jlyny.

Kak u B cinyuae c Llepepoii, mpupo-
a KOTOpPOM cTajla HMOHATHA, Koraa
ee MPU3HAJIU YJI€HOM MHOTOYUCIEH-
HOM rpynirsl acTepouos, [y ToH me-
pecTtaa 6BITH aHOMAJHEH, KOI/Aa ero
NpU3HAIN OJHUM U3 MHOTUX OOBEK-
ToB [losica Kotinmepa. OgHako MHO-
rue McciaegoBaTeNId yKasblBalu Ha
TO, YTO HE CTOUT JIMIIATh €ro CTaTy-
ca nJaHeTHl.

OtkpriTue B Ilosce Koiinepa B
2005 r. 9puabl (paHee U3BECTHOM KaK
2003 UB313 u Xena), mpeBocxoaIei
o paaMepy IlayToH, eme 6osiee o6oc-
Tpuio npobisiemy. Eciu oH ABIAeTCA
IUIAHETOM, TO U IdpUJia TOMKE JIOJHK-
Ha CUYUTAThCA €0 HapAaAy ¢ ApYyTUMU
KpyIHBIMU 06'bekTaMu [losaca Koiime-

— HeT. MHorne actepouvbl U 06bEKTbI
[Mosica Konnepa MMelT CryTHUKKU, a y
Mepkypusi u BeHepbl Ux HET, HO HUKTO
He OTpULaET, YTO ITO NiaHeThI.

— Ecaun Mbl 06HapyXxum Tesno pasme-
pom ¢ Mapc Bo BHeLuHeu YacTu [Nosica
Kovinepa unn 06beKT pa3mMepom C
HentyH B panekom O6nake Oopra,
TO MOXEM JI Mbl Ha3BaTb €ro rnaaHe-
TON?

— Mo HoBOMY OnpepeneHunto Takoe Teno
Henb3s Ha3BaTb NJIAHETOW, MOCKOJIbKY
OHO He MOXEeT AOMWHMPOBAaTb B CBOUX
OKPECTHOCTSX.

— A He yRobHee v knaccuguynpoBaTtb
HebecHble Tesla, OCHOBbIBASICb TOJIbKO
Ha ux cO6CTBEHHbIX CBOVMCTBAX, a He Ha
CUTyaLuu BOKPYr nx opbutbl?

— Mbl Ha3biBaeM MHOrme o06beKTbl
«CMyTHUKaMU», OCHOBbIBASACb TOJIbKO Ha
XapakTepe ux aBuxeHus. Hekotopble 13
HUX KpynHee WHOW nnaHeTbl, a apyrue
NpeacTaBnaoT cO60M 3axBaveHHble ac-
Tepouabl U KOMETbl, HO Mbl Knaccugu-
LUMpyeMm UX MO XapakTepy Ux OBUKEHUS
BOKPYT MiaHerT.

pa. A ecnu HeT, To U 06 beKTHI [losgca
Koiiniepa He ABiA0TCA TaKOBBIMU. Ha
Kakue o60'beKTUBHBIE JaHHBbIE MOTJIN
onepeTbCd aCTPOHOMBI?

PacuucTka okpecTHOCTEN

B 2000 r. Anas IlltepH (Alan Stern)
u lapoawp JleBucon (Harold Levison)
u3 lOro-zanagHoro MccaemoBaTenab-
CKOTO MHCTHUTYTA IPEIJIOKHUIU, UTO
MIJIAHETOU HY*KHO CYUTATh T€JIO MEHb-
e 3Be3Jbl, HO JOCTAaTOYHO MaCCHB-
HOE JJI1 TOr0, YTOOBI €r0 rpaBUTAIUA
MoTJla IPEOAOJETh €ro KEeCTKOCTh U
npuaatk eMy cepouganbHyio dop-
My. BorbImmHCTBO TEJI paguycoM B He-
CKOJIBKO COT€H KHMJIOMETPOB Y/IOBJIET-
BOPAIOT 3TOMY KPUTEPHUIO, @ 00'bEKTHI
MEHBIIIEro pa3Mepa OOBIYHO HUMEIOT
yrioBaTyio GopMmy.

JlarHOe ompezesieHue GbIIO MTpeJ-
cTaBjJeHO B Hayaje aBrycra 2006 1.
rkomuTeTy MAC, Bo3riasiasgeMomy Oy-
sHoM 'mHrepuuem (Owen Gingerich)
u3 MapBapjackoro yuusepcureTa. Ilmy-

B Mupe nayku [04] anpens 2007



ACTPOMUIMKA

TOHY MOM¥HO COXPAHHUTb CTATyC ILjIa-
HETBI, HO JHIIb 32 CYET IIPU3HAHUA
TaKOBBIMHU MHOruUX o6beKkToB [losaca
Kolinepa 1 BocCTaHOBJIEHUSA IIJIAHET-
Horo ctaTyca llepepsl, KpyIHeNUIIero
acTepoujia U €IUHCTBEHHOTO, UMEIO-
miero cepousianbHyo Gpopmy.

MHorue acTPOHOMBI COYJIU KPUTe-
puii chepongaIbHOCTU HEIPUTOJ-
HBIM. Ha mpakTuke TpygHO ompeje-
JuTh GOpMy AaneKnx o6’beKkToB [losdaca
Koiinepa, u moaTomy ux craryc 6yaeT
ocTaBaThCA HeollpeJeleHHbIM. Boiee
TOro, acTepouabl U o6beKTHI ITosca
Kofinepa o6s1agafoT IITPOKUM CHEKT-
poM pa3mepoB U popM. Kak KosrryecT-
BEHHO OIIPEJEIUTh CTEIIEHb OKPYTJIOC-
TU? JIOMUHUPYET JIM rpaBUTALIUA HA
IJIaHeTe, ecJu ee popMa OTINYAETCA
oT cepudeckoit Ha 10% nau Ha 1%?
B npupojie HEeT 3a3opa MEKAY KpyT-
JIO M HEeKpyIJoll opMaMu, TaK 4TO
BBIGOP JIIO6OU T'PaHUIBI CTAHET IIPO-
H3BOJBHBIM.

Torpa IlTepH u JIeBUMCOH 3aMeTH-
JIA, YTO HEKoTopele Teja B CoyiHed-
HOU CUCTEeME JOCTATOYHO KPYITHBI JJI
TOro, 4T0o6bhI pa3dbpocaTh CBOUX OJIU-
JKaMIIUX coceneii. MeHbIIIe HE CIO-
COGHBI HA 3TO, U 3aHUMAIOT BPEMEH-
HbIe HeCTAOMJIbHBIE OPOUTHI UM Ke
HMEIOT TSAKEJIOBECHBIX OIEKYHOB, CTa-
OUIN3UPYIOMUX UX opbuTel. Hanpu-
Mep, MacCUBHaA 3eMJIs CO BpeMeHeM
TorJomaeT UAu oTOépachiBaeT BAAIb
npubamKawInreca K HEW Tejaa, Ha-
npuMep, acTepouarl. B To e Bpemsa
OHa 3aIluIaeT U yaep:kusaeT JIyHy
B6au3n ceba. Kamxjgaa m3 deTbIpex

OB ABTOPE

CtuseH Cotep (Steven Soter) pa-
6oTtaeT B oTAene acTtpodu3nku
AMepUKaHCKOro My3es eCTeCTBO3HaHUS
B Hblo-Mopke n B LieHTpe ApeBHUX u1c-
cnefoBaHuit Heto-Mopkckoro yHUBEp-
cuTeTa, rge yYmtaeT nekuumn «HayuHble
MHEHUs U runoTtesbl» n «feonorns n
aHTM4HOCTL CpepunsemMHomopbs». OH
coTpyaHudan ¢ Kapnom CaraHom (Carl
Sagan) n 9HH OpysaH (Ann Druyan) npu
co3JaHuM TeNeBU3NOHHOro cepwuana
«Kocmoc».

IIJIAaHET-TUTAHTOB yIIpaBJIAET MHOTO-
YHUCJIEHHBIM POE€M CBOUX CIIyTHUKOB. A
IOnuTtep u HenTyH gase UMEIOT CBOU
ceMelcTBa acTepoOHUJO0B B OOBEKTOB
Ilosca Kolirrepa (COOTBETCTBEHHO Ha-
3BIBA€MBIX TPOSHIIAMH U IUIy TUHO) HA
0COGBIX PE30HAHCHBIX OpOUTaX, I/e
CUHXPOHHU3AaUUA JABUKEHUA IIPeO-
TBpalllaeT X CTOJIKHOBEHUE C IIJIaHe-
TOM.

VTak, INIaHeTOH ABJIAETCA TEJIO, 10-
CTaTOYHO MaCCHUBHOE JIJII TOTO, YTOOBI
JTOMUHUPOBATh B CBOEU OpOUTATIBHON
30He, oTGpackIiBas MaJjble Teja BAAb,
TIoTyI0IasA UX IIPYU CTOJTKHOBEHUAX U
yaep:KuBasg Ha CTAaGUIBHOW opbuTe.
ITo 3akoHaM He6eCHOU MeXaHUKU Be-
POATHOCTB TOT'O, YTO MAaCCUBHBIN 00'b-
€KT CMOJKEeT BBITOJKHYTH MEHBIIUN
13 CBOMX OKPECTHOCTEH 3a BpeM4d Cy-
mecTBoBaHUA COJTHEYHON CHCTEMBI,
IIPUGIN3UTEIBHO IIPOIOPIIMOHAIBHA
KBaJpaTy ero Macchl (onpejendonieit
CHJIy I'PaBUTAIMU MaCCHUBHOIO TeJa)
1 oO6paTHO HPOIIOPIHOHAIbHA OpOU-
TaJIbHOMY IEPUOAY (O peIeIaomeMy
4acToTy cOMuKeHn! Te).

Y BocbMHu maaHeT (0T Mepkypusa
no HenrTyHa) BeposATHOCTH 3aXBa-
TUTH UJIA OTOPOCUTE OT CBOEl opbu-
TBI COCEJHEE MaJIO€ TeJO B TBHICAYH
pas BBINIEe, YeM y KPYIHEHIIHNX ac-
Tepou 0B U 06bekToB Ilosaca Koitne-
pa, Braiodada Llepepy, IlnyTon u Opu-
ny. Mepkypuii m Mapc HeOCTaTOYHO
MAaCCHUBHBI, YTOOBI pa30rHaTh BCE Ma-
JIble 00'bE€KTBI M3 CBOMX OKPECTHOC-
Ted, Ho Mepkypuil AOCTATOYHO Be-
JIMK, YTOGBI 3aXBaTUTH BCE, IIEpPECeKa-
foitee ero op6uty. Mapc ke o6i1agaet
JIOCTATOYHBIM TATOTEHUEM JUJIA CMe-
IIEHU TPOXOAAIINX MUMO HETO 00'b-
€KTOB Ha GJIMKHUE HeCTaOUJIbHBIE Op-
GUTHI, IIEPHOABI KOTOPHIX POBHO B TPU
WU B YeThIPe pa3a Kopode opouTaib-
Horo nrepuojia IOnurepa. TakuMm o6pa-
30M, I'paBUTAIUA THTAHTCKOU IJIaHe-
ThbI 6epeT Ha cebs npobiieMy OUYHUCTKU
OKpecTHOCTell Mapca OT MaJIbIX TeJl.
OpHaKo Takas CIIOCOGHOCTD TeJja Oll-
pesfenseTcA He TOJBKO €ro CBOMCTBA-
MU, HO U IUHAMUYECKON 00CTaHOBKOM
BOKpPYT Hero. TeM He MeHee, 60JIBIION

Pa3pbIB II0 MaccaM IIO3BOJISAET BbIJEC-

MpuHaToe MexayHapoaHbIM acTpo-
HOMMWYECKMM COHO30M OnpefeneHue nna-
HeTbl yYnTbiBaeT cTpoeHne ConHeYHowm
CUCTEeMbI, B KOTOpOI7I HEeCKOJIbKO AOMMU-
HUPYOLLNX TeNn (BOCEMb NNAHET) UMEKT
Oaneko oTcTosLme apyr oT gpyra opom-
Thbl, B OT/IMYME OT POSi MENIKMX acTepou-
0B, KOMeT 1 06beKkToB Nosca Kovinepa.
Llepepa, MNnyToH, a Takxe dpwuga, B
pa3Hoe BpeMA cyuTaBLUMeca nnaHeTa-
MU, & TakXX€ HECOMHEHHbIE YNeHbl faH-
HOW KOMMNaHuW. TpOosHLbl HaXoAATCa Ha
op6ute KOnuTepa 1 gUHaMu4eckun noga-
yuHaATCcA eMy. KeHTaBpbl — 37O KOMe-
Thl, ABMXYLLMeCs mexay lOnutepom u
HenTtyHoM.

OTHOLWEeHne Macc, BenuynHa p

s
s
o
>
2
=%
[}

=

YeTKoe OeneHune Ha nnaHeTbl (KesTbli)
1N Menkue Tena (6exeBbiy) NposBnaeT-
CSl B OTHOLLUEHWM MacC m, T.e. Macchl
OCHOBHOrO Tena, AeNeHHOM Ha 06Luyo
Maccy BCeX NpoYMx OO6BLEKTOB B €ro
op6buTanbHon 30He. 3HayeHwe U AnNsa
Ka>Aou 13 BOCbMMW MNaHeT npesbilla-
eT 5 TbiC., a Ana NnyToHa OHO MeHbLUe
1. B ConHe4HOW cucTeEMe 3HayeHue |,
paBHoe 100, MOXET CNyXWUTb rpaHuLen
Mexnay niaaHetamMmu n npov4nmMmun Tenamu.

MIAHETbI

FTANAKTUKA
[Noxoxe, 4To opbuTanbHOE AOMWHUPO-
BaHME HECKONbKMX TeNl XapakTepHO K
051 APYruX naaHeTHbIX cuctem. Y 60rb-
LUIMHCTBA U3BECTHbIX NIIAHET OP6UTLI He
nepecekarTcs (BBepxy), U MO3TOMY OHU
He cTankusawTcs. Ho gaxe B Tex He-
MHOIUX Cry4asx, KOrga 3Toro He Npomc-
XOAUT (BHM3Y), CUHXPOHHOE ABVXXEHNE
He flaeT UM HaTblKaTbCs APYr Ha apyra.

B OPYIrMX OBJIACTAX
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PaccesiHHbIV

aucK MnyToH

Mosc
Kovinepa

enTyH

Spupa

[MABHBIE OBbEKTbI: 3Be34bl, KOpU4HE-

Bble KapivKu, KOPUHHEBbIE CYOKapIVKu.
- DOPMUPYIOTCS 3 MEX3BEIAHOT0 06- -

TiaKa, Kornnari LIEro Nof [eiCTB1eM
'CO6CTBEHHOM rpaBuTauuu. B a3Bespax,
T.e. B Tenax 6onee 4em B 80 pas Maccve-
‘Hee OnuTepa, NnpoTekaeT AOepHbIA CUH-
13 Bogopofa. B kopuyHeBbIX Kapnu-
. Tenax maccou ot 13 go 80 macc

MeHbLLEe Macchbl Ha3biB
CucTema MU cybKapnukamu
UNCUNOH

AHzpomepnb! BTOPOCTENEHHbBIE OBEBLEKTbI: nnaHeTbI
O6pasyloTcs npu cAnnaHuu nbine-
BbIX 4acTul B OUCKe, BpaljalLliemcs
BOKPYr rnaBHOro o6bekTa. [naHeTbl
NPOXOAAT 4epe3 cTaaumio 6bICTPOro
pocTa, Korga 6onee KpynHble 06bEKThI
3axBaTbIBalOT GONBLLIYIO 4aACTh PACCEsH-
L Horo BewecTBa. lNnaHeTa, gocTurwas
L onpepeneHHon KPUTUYECKOW Macchl,
MOXET HaTAHYTb Ha cebsa u TONCTYIo ra-

30BYI0 060/104KY

TPETBECTEMEHHBLIE OBEBEKTbI: cryTHWKm
O6paLllatoTca BOKPYr BTOPOCTENEH-
HblX 06BHEKTOB, C(POPMUPOBAaBLUUCL B
TeX Xe OKPECHOCTAX Unn 6yayymn 3axea-
YeHHbIMU CO CBOGOAHbLIX OPOUT

Cuctema HD
82943

B Mupe nayku [04] anpens 2007

Mepkypuii [aBHbIN Nosc

acTepovaoB

Tepouabl-
TPOSIHLb

MEJIKUE OBPASOBAHWA: acteponabl,
~ KOMETbI, 06beKTbI MNosica Koinepa

- dopMupyloTCs TakK Xe, Kak BTOPO-
CcTeneHHble 06bEeKTbI, HO POCT UX orpa-
HUYEH, U OHU HE MOryT OUHaMUYEeCKu
ynpaBnsTb CBOMMU OpOUTasbHbIMK 30-
Hamu. AcTepouibl — 3TO MasieHbkue
KaMeHHble MUPbIl, 60MBbLLINHCTBO U3 KO-
TOPbIX XMBET B NOSICE MEXAY 0poUT.
Mapca n lOnutepa. O6be osca
Konnepa — maneHs OucTble Tena,
A B 30He 3a HenTyHoM.
Buanmo, Mosc Konnepa — WMCTOYHMK
60/IbLUMHCTBA NEPUOONYECKUX KOMEF:
Pa3pgenexHvne Ha actepouppl 1 eTbl
MHOra COBEPLLEHHO NPOM3BOSiEH, OQHa-
KO oTMe4aeTcs, 4To KomMeTbl 06bI4HO 60-
raTtbl leTy4dnmMmu-BeLilectBamMm, NOCKOJIbKY
cthopmmpoBanuce ganeko ot ConHua

MNAHETbI-BEPOOATN

CdopmupoBanucb Kak BTOpoCTe-
NeHHble 06bEKTbI, HO 6bINM BblGpOLLE-
Hbl B MEX3BEe34HOE MPOCTPaHCTBO.
BbluncneHns nokasbiBalT, H4TO UX KO-
NINYEeCTBO B Halwlen [anakTuke MoOXeT
npesbiwaTh YMcno 3ee3d. Ho sameTntb
Takne 06beKTbl B TENIECKON OYEHb TpyA-
HO, 1 eLle TpyaHee OTANYUTb OT KOpUY-
HeBbIX Cyb6Kapnnkos, (HOPMMPYIOLLMXCA
KaK rnaBHble O6bEKTbI




ACTPOMUIMKA

JIUTH IIJIaHETHI B 0COGBIN KJIacC 00b-
eKTOB. HaM HeT Hy:K /bl IPU/IY MBIBATh
IPOU3BOJbHbIE TPAHUIIBI, IIOCKOJIBKY
(rmo kpaiineit mepe, B CoTHEYHOU cuc-
TeMe) IPpUpo/ia ciejIaia 3To 3a Hac.

Koponu ceoero koposieBcTBa

B 2004 r. u Maiikn Bpayn (Michael
Brown) n3 KanudopHuiickoro TexHo-
JIOTUYECKOTO MHCTUTYTa OIpPEaeIu
NJIaHeTY Kak «Tesio COTHEeYHOU CUCTe-
MBI, Macca KOTOPOTO IPEBHIIIAET CYyM-
My MaccC BCEX OCTAJIbHBIX TeJl, ABUKY-
mUxXcA 0 6JIU3KUM K HeMy opouTam».
37ech A IpeAIaran 3aMeHUTh «O0JIn3-
K1e OpOUTHD Ha «OpOUTAIBHYIO 30HY.
JlBa Tesa HAXOAATCHA B OJHOW opb6u-
TaJIbHOM 30HE, €CJIU UX OPOUTHI KOT-
Jla-mu6o mepeceKkaanch, €CIU UX Op-
6uTaTbHBIE IEPUOABI PA3IUYIAIOTCA
MeHee 4YeM B JIeCATH pa3, U €CJIU OHU
He JIBIKYTCSA B yCTOMYNBOM Pe30HaH-
ce. B cOOTBETCTBUU C TPEJIOKEHHBIM
omnpejieJIeHHEM £ IONBITAJICHA C/leIaTh
Tepenrch BCeX MabIX TeJl, oGpamaro-
muxcsa BokpyT CosrHIaA.

Hanpumep, B opOuUTAJbHOU 30HE
3eMJIM HaXOoAATCA NPUMEPHO 1 THIC.
acTepou/I0oB AuamMeTpoM Gojee 1 KM,
GOJIBIIMHCTBO U3 KOTOPBIX — HEJaB-
HUe IIPUIIeJbIbl U3 [J1aBHOro modca
actepouJioB Mex 1y Mapcom u IOnure-
pom. Mx obmias macca MeHee 0,0001%
Maccel Hamel njaaHeTsl. Ecau 0603-
HAYUTh 6YKBOU M OTHOIIIEHUE MacChl
OCHOBHOTO TeJjIa K MacCe BCEX OCTab-
HBIX T€J B €e opObUTaIbHOI 30HE, TO
s 3emun m » 1,7 mitH. [Toxosxe, 94To
3eMyd uMeeT caMoe GoJIbIIIoe 3Have-
Hue m B ConHevHOH cucTeMe. IOnmrep
B 318 pa3 maccuBHee 3e€MJIU, HO B €TO
opOHUTaJIBHON 30HE ropas3no Gojblie
Tea. Cpeau Bcex IUIaHET caMoe MaJloe
3HaueHue m y Mapca (5100), Ho gaxe
oHO GoJsrbnre yem m a1 Liepepsr! (0,33)
wiu [lirytoHa (0,07). Pe3yabprat aTOro
ojicyeTa OKa3aJsCsA INOPa3UTEIbHBIM:
IJIaHEeTHI IPEeACTABIAIOT TPYIILY, OT-
JIeTbHYIO OT acTepOU/IOB U 06 bEKTOB
ITosca Koiinepa, u IlayToH, Hecom-
HEHHO, fABIdeTca obberToM IlofAca
Koiinepa.

Takue apryMeHThI U cKJIoHUIU MAC
K OIIpe/IeJICHUIO IIJIAaHEeTHl B TEPMUHAX

«PaCYUCTKN» OKPECTHOCTEH ee opOU-
TbI. BO3MOKHO, IpUieTCA YTOYHUTH
CTEeNeHb OYMCTKH, IIPU KOTOPOU TeJIO
MOKHO CUHTATh IJIaHeTOH. f mpeJo-
KU yCTAaHOBUTH I'PAaHUYHOE 3HA4Ye-
Hyue m = 100. To ecTp, Teso ConHeU-
HOI CHUCTEMBI MOKET CUMUTAThCA IJIa-
HETOM, €CJIM ero mMacca COCTaBJIAET
99% oT Bcelt Macchl B e Op6UTaIbHON
30He. Ho TouHOT0 3HaYE€HUA I'PaAHUIIBI
He TpebyeTcs: o6oe 3HadeHue ot 10
1o 1 THIC. JACT TOT K€ pe3yIbTar.

Urak, IiaHeTa — 3TO TeJIo, KOTOpoe
IIOTJIOTHJIO I BBIGPOCHIIO GOJIBIIYIO
YacTh MAcChl U3 CBOeH OpOUTAIBLHON
30HBI. YeTKoe ieIeHre TeJl Ha IIaHe-
TBI ¥ HE IIJIAHETHI OTPAKAET BarKHBIE
MOMeHTBl (dopmupoBaHusa CoyHed-
HOU cucTeMBbl. Bce oHM pokIaanch U3
OBUIM U Ta3a B JMCKe, BpallalolleM-
cda BOKpYT Moustogoro ComHiia. B 60pb-
6e 3a BEIleCTBO HEKOTOPHIE TeJjla CTa-
JIVL O/IEPIKUBATh BepX. Boispltasg macca
CTHUMYJIMPOBaJIa UX POCT, U BMECTO He-
TIIPEPBIBHOTO CIIEKTPA TeJI Pa3HbIX pa3-
MEPOB MOJIYYHUJIOCH OJHO 60JIBIIIOE, J10-
MUHUPYIOIEe B KAk 01 opOUTATBHON
30He. Mesikue 06'b€KThI ObLIIN 3aXBa-
4eHbl 60j1ee KPYyITHBIMH, JTU60 BBIGPO-
meHbl 13 COJTHEYHOH CHUCTEMBI, JTU60
noriomeHbl CoslHIEM. BernBIINE B
60pbbe cTaIM U3BECTHBIMH HAM ILjIa-
HeTaMHU. ACTEePOUbI U KOMETBI, BKJIIO-
yasa 06beKTHI [Tosca Koiinepa, — aTo
ocTaBIIAfACA (MEJIOYb).

CoJsiHeYHaAd cUCTeMa celyac Haxo-
JIUTCA B IOCJIETHEH, OYUCTUTEIBHOMN
daze akkpenuu. OpOUTHI acTepou-
JIOB IIEPECEKAIOTCHA, YTO IPUBOAUT K
UX CTOJTKHOBEHHUAM APYT C JIPYyTOM H
c uragetamu. Iloac Koiimepa mpen-
cTaBiasgeT cob0od OCTAaTOK BHENIHEH
YacTHU MCXOJHOTO aKKPEIMOHHOTO
JHCKA, T/ie BEIIECTBO OBIJIO CIAUIIKOM
pas3peXeHHBIM JId (GOPMUPOBAHUA
miraHeT. B ConHeYHOU cmcTeMe op-
GUTHI IIJIAHET HE IIePECeKaI0TCH, I103-
TOMY OHH U HE CTAJIKUBAIOTCH, a II0C-
KOJIbKY KaiKJasd U3 HUX AUHaAMHUYeC-
KU JOMUHUPYeT B CBOEU 30HE, UX He
MOKeT ObITh MHOTO. Eciiu GBI MBI I1O-
NBITAJINCH BTUCHYTH HOBYIO IIJIAHETY
MEKJY ABYMSA CYIIECTBYIOIIUMH, TO
rpaBUTAlIOHHbIE BO3MYIIEHUS Ye-

pPe3 HeKoTopoe BpeMdA JecTabuan3u-
poBanu 6bl ee OpoUTY.

Vixe HalieHO OKoJI0 20 CUCTEM, CO-
JepiKaIluX HECKOJBKO IIJIaHEeT, YbU
OpOHUTEHI, KAk IIPABUJIO, HE IIepeceKa-
IoTcA. B Tpex cucremax, rjge Hu4e-
ro nogo6Horo He HabaOHaeTCHd, Ijaa-
HETBI, I0-BUIUMOMY, ABUMKYTCS B pe-
30HAHCe JPYT C APYI'OM U I09TOMY He
cTaJKUBaIOTCA. Bce m3BecTHBIE He-
3Be3JHbIe CIOYTHUKU COJHIIETION00-
HBIX 3B€3J] JIOCTATOYHO MAaCCUBHBI JJIsS
TOro, 4To6bI OTOpachIBaTh COCEJHUE
MaJible Tesaa. BepoAaTHo, 10 KpUTepHIo
JAUHAMUYECKOI0 JOMUHUPOBAHUA UX
MO¥HO KjaccudUIIMpoBaTh KaK ILIa-
HETBI.

KoHeu pe6atam?

B cymHoCTH, IIJaHETA — 3TO KO-
HEYHBIN NPOAYKT aKKPEIUU B OKOJIO-
3BE€3/JJHOM JMCKe, HO TaKoe oIlpe/eie-
HUeE IPUMEHUMO K 3peJIbIM CUCTEMaM,
TaKWUM Kak Halla, I7ie aKKperus oJ-
HOCTBIO 3aBepmuiaack. [{1sa 6osee Mo-
JIOABIX CUCTEM, T/l€ aKKPEIHA BCe e1lle
UT'paeT BaKHYIO pOJIb, JIasKe caMble
KPYIIHBIE TeJIa MBI ellle He MOM¥KEM CUU-
TaTh IJIaHETAMU; II09TOMY Ha30BEM
UX 3apoAablliaMu, a 6ojee MeJIKue —
IJIaHeTe3UMaJIAMU.

HerinemHee onpenenenue MAC g
MJaHETHI COAEPHUT KPUTEPUU OKpPYT-
noctu. Kputepuil op6uraibHoi pac-
YUCTKU Y€ OTEJIAET IIJIAHETHI OT ac-
TEPOUJ0B U KOMET, Jiejlasd HEHYKHbIM
BEPXHUU Npeaes MacChl, BBIJEIAO-
IUH MJIAHETHI OT 3Be3/] U KOpUYHEe-
BBIX KapJIMKOB. Te HeMHOrue Kopu4uHe-
BBIe KapJIMKU, KOTOpbIe 06paIaoTcsa
BOJIM3U 3BE3J], MOKHO HA3bIBATH ILjIa-
HETaMH, B OTIMYHE OT HAXOAAIIUXCS
Ha JaJIeKuX opObuTax, KOTOphle, CKO-
pee Bcero, o6pa3oBaluCh IPU aKKpe-
U B JUCKE.

TaxkuMm o6pasoM, pasjindue MemxIay
IJIaHeTaMU U He IJIaHeTaMU — KOJIH-
yecTBeHHoe. Bce mianHeTbl CoHeY-
HOM cHCTeMBbI 00/1aJa0T JOCTATOYHOM
Maccoi, 4To6bl 3aXBaTUTh WJIHU OT-
6pOoCUTH GOIBIIYIO YaCTh HEPBUYHBIX
nJlaHeTe3uMasel n3 cBoet opbuTaib-
HoOU 30HBI. CerogHsA Kamaas IiaHeTa
uMeeT, IIo KpaliHell Mepe, B 5TBIC. pa3
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GOJIBIIIYIO Maccy, YeM BCe MeJIKHe 00-
pas3oBaHUA B €€ OKPECTHOCTAX. B TO
JKe BpeM#A acTepPOU/Ibl, KOMETHI ¥ 00b-
ekThI [Toaca Kolinepa, Braiouas ITiy-
TOH, CyIIECTBYIOT B PO€ CPABHUMBIX C
HHUMU TeJl.

OCHOBHBIM BO3paKE€HHEM IPOTHUB
TaKOTO pOJAA OIpPEAeIEeHUN MOMKeT
cTaTh TO, YTO KjaaccUPUKAIUA acT-
POHOMUYECKHUX TeJI JOJIKHA OCHOBBI-
BaThCA Ha CBOMCTBAX CaMOI'0 O00'BbEK-
Ta, TAaKUX Kak pasmep, dopma HIHu
CcOCTaB, a He Ha MeCTe ero PacIoJIoiKe-
HHUA WIK JUHAMUYECKOU CUTyalluu
BOKDYT Hero. [Ipu 9ToM 3a6bIBAIOT, YTO
BCce O00'BEKTHI, oOpaljarnyecs BOK-
PyT ILIAHET, aCTPOHOMBI HA3BIBAIOT
«CIIlyTHUKaM», IBa U3 KOTOPBIX KPYII-
Hee MepKypus, a MHOTHE — 3aXBadeH-
HBIE ACTEPOUIBI U KOMETEI. Besycios-
HO, OKPYK€HHE U MECTO PacCIIOJIOKe-
HUSA BXXHBL. BcmoMHUM, 4TO 6JIM3KHe
k ConHIy Teja cpopMUPOBAINCH KAK
MaJleHbKHe KaMeHUCThIe IIaHEeTHl, a
JlaJIeKre CTajld TUTaHTaMu, 6GoraThl-
MU JKUAKOCTBIO U ra3oM. HoBoe ompe-
JleJIEHHe OTAeAeT INIaHEeThI, JTUHAMU-
4eCKU JOMUHUPYIOIIHE B 60IbIION 06-
JIacTU OpOUTAJIBHOI'O IPOCTPAHCTBA,
OT acTeponoB, 06beKTOB [losca Koii-
nepa M BBIGPOIIEHHBIX 3apOJbIIIeH
njaaHeT. BoceMb IJIaHET CTAIH IOMU-
HUPYIOIIIMHU KOHEYHBIMU IIPOIYKTA-
MU aKKpellU! B JUCKE U 3aMETHO OT-
JINYalTCA OT MHOT'OYHCIEHHBIX acTe-
pouoB u 06bekToB [losica Kolinepa.

PasyMeeTcd, IPUBBIYHBIA pPAA U3
JIEBATHU IIJIAHET KaMKeTCA HaM CHUMIIa-
TuU4YHBIM. Ho ocTaBaaTs [1inyTOH cpenu
HUX, KaK ObLJIO 3aBEIaHO JIe/laMU, 03-
HavaJio 66 yTauBaTh OT OOIIEeCTBEH-
HOCTU CE€pbe3HbIE U3MEHEHMU I, IIPOUC-
xopdAmnue c Hayasna 1990-x rr. B HaIem
TIOHUMaHUU (POPMHUPOBAHUS U 9BOJIIO-
nuy COTHEYHON CHCTEMBEI.

Ha nporsameHnu 76 jeT B IIKOJIE
y4uuiau, 4to Ilnyron — nianeTa. He-
KOTOpbIE CYHUTAIOT, YTO TPAaJUIIUAA
TpebyeT OCTaBUTh Bce KaK ecTb. Ho
HayKa J0JKHAa UCIIPABIATD IIPOIILIbIE
omubku. HayuHoe omnpegeneHue
JIOJPKHO ONHUPAaThCA HA 3aKOHBI IIPU-
POJBI, IIO3TOMY, €CJIM HOBBIE OTKPBI-
THUSA IIPUBEJHU HAc K 6osiee TIIy6OKOMY

IIOHUMaHUIO IIPpUPOABL SABJIEHUN, MBI

JIOJI3KHBI IIEPECMOTPETh yCTapeBIIINe
npeacTaBieHUA. JlUCKyccus o6 onpe-
JeJICHUU TIOHATUSA JIJIaHEeTh CTAHET
XPECTOMAaTHHHBIM IIPUMEPOM TOTO,
YTO HAyYHOE ITO3HAHUE — He 3aCTBIB-
miad JIorMa, a JKUBOW, pa3BUBAIOLIUHI-
caImpolecc.

OOMNOJTHUTENBbHAA NUTEPATYPA

m Regarding the Criteria for Planethood and
Proposed Planetary Classification Schemes.
Presented at the XXIVth General Assembly
of the IAU, Manchester, U.K., August 7—18,
2000. S. Alan Stern and Harold F. Levison
in Highlights of Astronomy, Vol. 12, pages
205—213; 2002. www.boulder.swri.edu/

hal/PDF/planet—def.pdf.
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HEAPOGHONOTHA

YcaTtas Kpbica
MOMOXET YYeHbIM
NOHATb MEXaHU3MblI
npeobpazoBaHus
HEeMPOHHbIX
paspsanos

B OLLYLLIEHUS

orja ABepIria BHE3AITHO pac-

naxHyjaach, OTKPBIB BXOJ B

TeMHOe NOMeIleHue, OIIH,
Hay4YeHHas WU3HyPUTEJIbHBIMU Tpe-
HHUPOBKAMU, yiKe IIPEKpacHO 3HaJja,
KaK el gericrBoBaTh. He Koje6isich
HU CEKYH/bI, OHa PUHYJACh B Y3KUN
KOPHJOP, PACCYUTBIBAA Ha BKYCHOE
yromeHue. McnblTaHME HadalloCh,
enBa OIIM Nepecekjia OKasaBIINNCH
Ha ee IIyTHU JIy4 MHPPaAKPACHOTO CBe-
Ta. OHa Jo/KHA 6BLIA IPOIIMBITHY Th
gepes IeJIb, OTPAHUYEHHYIO C 00e-
UX CTOPOH ABYMSA METaJLINYECKUMH
T-o6pa3HBIMU Py TbAMH, BEICTYHAB-
IIUMHU C KasKJOH CTOPOHBI KaMepHl.
CroaBuiad Iepeja Hed 3ajgada Oblia
JlaJIEKO He IIPOCTOMN: B IIOJIHOM TeMHO-
T€ C IEPBOM IIONBITKY HYKHO ObLJIO KaK
MOKHO OBICTpEE OIEHUTH JUAMETP
OTBEPCTHSA, KOTOPBIN HENpeAcKasye-
MBIM 06pa3oM MeHsIcA. He nmesd Bo3-
MOMKHOCTH BHJETH MeETaJIJIMYECKHUe
IpyThA, OIIX MOTJA JOCTHUYb LIEJH,
IIyCTHB B XOJ] CBO€ HEBEPOATHO TOHKOE
ocs3aHMe.

Kak HM yAUBUTEJIBHO, JasKe €CIN
AuaMeTp IIejad U3MEeHSJICA BCero Ha
napy MUJIIUMETPOB, B 90% ucnbi-
TaHUN OIIN MPaBUJIBHO OIIpeJessd-
Ja ero paamepsl Bcero 3a 150 mMcek
IPOCTBHIM IPUKOCHOBEHHUEM K KpaAM
IPyTheB KOHYNKAMU CBOUX JAJTUHHBIX
«ycoB» o 60kaM MopAsbl. JliogaM Ta-
KoM OKyC Kasayca MAJeHBKUM Uy-
noMm. OxHako J1IIM GbLIa KPBICOH, a y
3THUX 3BEPbKOB OCHOBAHUA PACTYIIUX
Ha MOp/ie BUOpHCC CHAGKEHBI OIPOM-
HBIM KOJIMYECTBOM MEXaHOpPEIeNnTOo-
poB. OTH ocobble mepudepudecKue
CEHCOpHBIE OpraHbI IPeobpasyIoT oc-
HOBHBIE XapPAaKTE€PUCTUKU TAKTHUJIb-
HBIX CUTHAJIOB B fA3BIK, JOCTYIIHBINA
JUIA TIOHUMaHUA MO3TY (A3BIK 2JICKT-
PUYECKUX UMIIYJIbCOB). Y KPBIC, KaK
u y JIoJilel, TaKue 3JeKTPUYIECKHe
CHUTHAJIBI IEpEeIAI0TCA 110 Iepudepu-
YEeCKUM HepBaM B MHOTI'OYHCJICHHBIE
CTPYKTYPHBI T'OJIOBHOI'O M0o3ra, obpa-
3yIOIIe COMATOCEHCOPHYIO CHCTe-
My, T.€. OGIIMPHYIO HEPBHYIO CETh,
OTBETCTBEHHYIO 3a BCE I'POMAajHOE
pasHoo6pa3ue HAIlINX 0CA3ATEJIbHbBIX
OIyIIIEeHUH.

Ho Bompoc o ToM, KaKUM 06pas3om
MO3T IIpeo6pas3yeT A3BIK 3JIEKTPU-
YEeCKHX CHUTHAJIOB B CTOJIb TOHKHE U
pasHoo6pas3HbIe OILIYIIEeHHUsA, J0JIToe
BpeMsdA ocTaBaJICs Hepas3pelrnMoi 3a-
ragroi. PacmudpoBka HEHPOHHOTO
KO/ia II0 CYyTH Jejia o3HavaJja Obl Iep-
BBIM IIAT Ha IyTU ITIO3HAHUA YeJIOBe-
KOM co6CcTBEHHOM cyTHu. Bens Bee, uTo
MBI yMeeM (pas3roBapuBaThk, JTIOOUTH,
HEHaBHU/IETh, BOCIIPDUHUMAaThb OKpY-
JKAIOIIUU MUP), BCe HAIIIU 3HAHU4, I1a-
MATH ¥ MEYTHI) ABJIACTCH Pe3yIbTaTOM
6eCcYrCIeHHOT0 MHOKeCTBa KOMOMHA-
U MUpHAJ cIabbIX 3JIeKTPUYECKUX
PaspAAOB, €KECEKYH/HO BCIIBIXUBAO-
IIVX B HAIIIEM I'OJIOBHOM MO3Te€.

O6maHuYMBbI€e NpsSMble
HaMmepenue O1mu BOCIIOJIb30BaThCSA
BHUOpHIccaMU ObLIIO BIIOJTHE €CTECTBEH-
HBIM, BEJb KOI/la KPBICHI CITacaloTCA
OT KOIIIEK, IPOTUCKUBAACH B TEMHOTE
CKBO3b OTBEDPCTHE HEOIPeeJeHHO-
ro pasmepa B KaKOH-HUOYAb CTEHe,
Ha IIOMOIIb MM B IIEPBYIO OYepeab
NPUXOAAT yCbl. MeXaHOpPEeUeNnTOPHI
npeobpasyoT Majelliue MeXaHU-
YyecKHUe CMeIlleHusd Bubpucc B OBICT-
pBle cepuH IOTEHIHAaI0B AeWCTBUA
(c1abBIX 9JI€KTPUYECKUX UMITYJILCOB),
HEeCyIINX B MO3T COOGIIEHUA O MECTe
BO3/ICHICTBUSA, MHTEHCUBHOCTH U JJIN-
TEJbHOCTU TAKTUJIBHBIX CTHUMYJIOB
(pasgpamxkureneii). Takne UMIYIbCHI
HaNpaBIATCA B MO3T II0 TPUTEMU-
HaJIbHOM CHUCTEME — CETHU HEPBOB,
cIIy:Kallleld 9acThI0 COMaTOCEHCOPHOM
CHCTEeMBbI, KOTOpas OTBETCTBEHHAa
3a IpoBeieHNe U IepepaboTKy TaK-
THJIBHBIX CUTHAJIOB, IOCTYIAMIINX
OT MOpP/BI :KMBOTHOT0. /|11 TOro 4TO-
GBI IOHATH, KAKUM 00pPa30M I'DBI3YHEI,
HCIIOJIb3YA JIUIIb TAKTHUIBHY0 HHGOP-
MaIluio OT YCOB, CIIOCOGHBI 3a JOJIIO
CeKYH/JbI BBIYHCIUTh pasMep CIacH-
TEeJBHOTO OTBEPCTHUA, HEOOXOAUMO
U3Yy4YUTh B3aWMOJEHCTBUA KPYITHBIX
MOIyAAIUHA HEHPOHOB TPUTeMUHAb-
HOI CHCTEMBI B ITpoIiecce nepepaboTKu
BXOJAIIEH CEeHCOPHOU NH(OPMAITHH.
Eme Tpu gecATHJIETHA Hasaj Ha-
u6oJIbIlIed MOMYJAPHOCTBIO Cpefu

Helpo(dU3UOJIOTOB I0Jb30BajJach
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CEHCOPHAA CETb

[Mone 6040HKOB — Crierka UCKaxeHHoe
Tonorpaduyeckoe mnpepcTaBUTenNbC-
TBO MOPAb! KPbICbl B COMaTOCEHCOPHOM
Kope, o6pa3oBaHHOEe 604YKOBUOHbLIMMU
CKOMJIEHNAMM MJIOTHO YMaKOBaHHbIX
HelpoHoB. PacnonoxeHune 604YOHKOB
B BuAae pspoB (A-E) n kKomoHok (7-5)
CTPOro COOTBETCTBYET PacrosiOXXEHUIO
MX «FNaBHbIX» BUOPUCC HA MOPAE XWU-
BOTHOrO.

MepBuU4Has comaToceHcopHas Kopa

TpuremMuHanbHble

sppa

‘

MexaHopeuenTopsl

“ e/

Heps

[n§a BbISCHEHUA MexaHNU3MOB NepepaboTKM MHpopMaLuy B HEPBHOWM CUC-
TeMe Herpomn3nonorn n3y4arT B Ka4ecTBe MOAENN TPUreMuHasnbHyo
cuctemy Kpbicbl. OHa npefcTaBnaeT cob6or HEMPOHHYIO CETb, ONOCPERYIO-
LLlyto nepefavy CeHCOPHbIX CUTHANOB OT MOPAbI XXMBOTHOIO U BKITHOYAIOLLLYO
nepudepryeckne CEHCOPHbIE PeLenTopbl (HanpMMep, MexaHopeLenTopsbl
y OCHOBaHWsA BMOGPUCC), CTPYKTYpPbl CTBOMA MO3ra, NOAKOPKN U, HAKOHeL,
NepBUYHYI0 COMATOCEHCOPHYIO Kopy. B 1970-x rr. B Xo4e 3KCNepuMeHTOB
6b1710 MOKa3aHo, YTO TPUreMmHanbHas 065acTb KOpbl (BHU3Y) U MOAKOPKU

MoJlelb MapKUPOBAHHBIX JIMHUH
(labeled-line model), cornacHoO KOTOPOH
ceHcopHas nH@opManusa oT nepude-
PUYECKUX PELENTOPOB IlepefaeTcs
B KOPY T'OJIOBHOT'O MO3Ta II0 MHOKeC-
TBY IlapaJjljeJbHbIX HEPBHBIX IIyTeH.
WHBIMU CJIOBAMU, IIPEJIIOIATrajIoch,

YTO IIPOBEJeHUE CEHCOPHOM HHOP-

npegcTaBnseT co60M TonorpagmMyecKyro KapTy Mopabl KpbIChl

MaIll¥ OIIOCPEAYEeTCHA CTPOro OIpese-
JIEHHOMU I1eTIbI0 IPSAMOM CBSA3U, COeqU-
HAOIIeH nepudepudecKre CEHCOPHbIE
penenTopel (HampuMep, PeIenTophl
BUOpHCC) CO CTPYKTYPAMH TOJIOBHOTO
Mo3ra 6oJiee BBICOKOT'0 Y POBHA.

B 1970-x rr. Teopus moJayduIa
HoATBepKAeHNe B paboTax Heupo-

-

— CTBONI MO3ra
g )

' CnuHHOWM

MO3r

| TpuremuHanbHbIM
(TPOVHUYHBIN) y3en

TpureMmnHanbHbIA (TPONHUYHbIN)

aHATOMOB M3 MEAMIMHCKOM IIKOJIBI
Yuusepcurera [lioHca XoOIKHUHCA
Toma Bysncu (Tom Woolsey) u XeHapuka
Ban zmep Jlooca (Hendrik Van der Loos),
00GHaPYKUBIINX B IIEPBUYHON COMATO-
CEHCOPHOU Kope (S1) roJIoBHOroO Mo3ra
MBIIIIeH Tak HasblBaeMble (PU3UIECKUE
JINHUY CBfI3U TPUT€MHHAJIBHOI CHUCTe-
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Mbl. Kopy rojloBHOro Mo3ra MbIIIH, KaK
U JpYTUX MJIEKONUTAIOIIUX, MOKHO
pasienuTh Ha LIeCThb CJI0EB C pas/nd-
HOU CTPYKTYPOH M XapaKTepoM pac-
pejieIeHUsA HEPBHBIX KJIETOK (CaMbIA
BEPXHUH CJI0OH 0603HAYAETCA PUMCKON
nudpoii I, a cambii mry6okuit — mudpoint
VI). HccienoBatenu OojIydaad TOHKHAE
TaHTeHIIMAIbHBIE Cpe3bl KOPBI U o6pa-
6aThIBAIN UX KPACHTEJIEM, IO3BOJIAB-
IIAM BBIABJIATH IIUTOXPOMOKCHAA3Y
(IIO) — MUTOXOHAPUAJIIBHBIN (DEPMEHT,
CBSI3aHHBIN ¢ THTEHCUBHOU aKTUBHOC-
TBIO HEPOHOB.

B xoproBoM cioe IV GbLIN HEOKH-
JaHHO OOHapyKE€HBI MHOTOYHCIIECH-
Hble, 6oraTble 1[O ckomjeHUs HeH-
POHOB, KOTOpbIe pacIoJarajluch
YeTKUMHU pAJAMU U «CTOJOIaMK» U
COCTOSIIM M3 MHOTHX TBICAY IJIOT-
HO yNaKOBAaHHBIX HEPBHBIX KJIETOK.
CromyieHudA 3a cBoeobpasHylo dop-
My Has3BaJId 60UYOHKAMHU, a COAepKa-
IIYI0 UX 30HY KOPBI — I10JIeM 60YOHKOB.
YAuBUTETBHBIM GBIJIO TO, YTO TOIOT-
padusa aToro moJd COOTBETCTBOBAJIA
CJIeTKa MCKaKeHHON ToIllorpaduyec-
KOH KapTe MBIIINHON Mopabl. Bckope
BBIICHUJIOCH, YTO aHAJOTUYHAasA opra-
HU3aIUA CBOMCTBEHHA COMATOCEHCOP-
HOM KOpe KPBICHI, a II03/THEE TAKUe Ke
TonorpadudecKkre KapThbl OBLIU BBI-
fIBJIEHBI U B HEKOTOPBIX MIOJJTKOPKOBBIX
CTPYKTYpax KHUBOTHBIX (HAIIpHUMep,
MO3TOBOM CTBOJe U Tajsamyce). Kak
MOKa3aJii JaJbHEHIIINEe MCCIIeI0Ba-
HUA, HAJIU4ue 60YOHOYHBIX IT0JIeH BO
BCeX MNOJAKOPKOBBIX peJIEHBIX CTPYK-
Typax TPHUTEMHHAJIBHON CHCTEMBI
HeCJIy4JalHO: OHU CBA3BIBAIOT NEpPU-
depudyecKre CEHCOPHBIE PEIENTOPbI
KPbICHI C KOpOU S1.

PenenTuBHBIM noJ1€M HeHpPoU3UO-
JIOTU HA3bIBAIOT yYaCTOK KOMKU, pas-
JpaxkeHue KOTOPOro 3acTaBJIAeT Hell-
POH r€eHepUPOBaTh UMITYJIbCHL. TakKUM
o6pa3oM, MO¥KHO IIpeAnoaaraTb, 4To
pelleITUBHOE IIoJIe KaKOro-HUOyab
HelpoHa, HaXOJAIIErocsa B OJHOM U3
609Y0HKOB TPUT'€MUHAIBHOMN CUCTEMEI,
JI0JIZKHO OBITh OTPAHUY€HO TOJBbKO Off-
HOU «ry1aBHOW» BUGpUccoit. OmHaKo pe-
3yJIBTAThl HEKOTOPBIX UCCJIEJOBAHUM,
NpoBeJeHHBIX B KoHIe 1980-x rr.,

IpoTHUBOpeYaT JaHHOMY IPEJIO0JIO0-
sxkeHUo. Tak, Helpodusuosior Malka
ApMcTpoHTr-/{sxetime u3 JIOHAOHCKOr 0O
YHUBEpPCUTETA PEerucTpupoBal aK-
TUBHOCTB OAMHOYHBIX HEHPOHOB, pac-
IIOJIOXKEHHBIX B KOPDKOBBIX 00YOHKaX
aHecTe3UPOBAaHHBIX KpbIc. OH o6Ha-
PY#HII, 4YTO GOJIBIIMHCTBO KOPKOBBIX
HEHPOHOB JIeICTBUTEIBHO PearupyoT
Ha pas[pakeHne KaKOoH-TO OJHOH BHO-
pucchel Hanbosiee THTEHCUBHO, OTHAKO
MHOTHE U3 HUX OTBeYaIUd TaKKe U Ha
CTUMYJIALUIO COCEHUX C Hell nepude-
PHUYECKHUX CEHCOPHBIX PELIEIITOPOB.

ApMcTpOHT-/[3KeMC IPeAII0I0MKII,
9TO PEUENTUBHBIE I0JII HEHPOHOB «60-
YOHOUYHOU KOPBI» KPBICEI HE OTPaAHU-
YUBAIOTCSA OJHUMU TOJIBKO IJIABHBIMU
Bubpuccamu, a, BEpOATHO, BKIIOYAIOT
1 HECKOJIBKO COCEJIHUX, CTUMYIAUSA
KOTOPBIX TaKie BBI3bIBA€T TAKTUJIb-
HbIe OTBETHI HEIPOHOB.

AnbTepHaTMBHasa Mofaesb

B 1989 r. oguH M3 aBTOpPOB Ha-
croamei crarbu (M. Hukonenuc) mu
Jsxon YanuH (John K. Chapin) us
JlayHCTeHTCKOro Hblo—fﬁopl{cxoro To-
CyAapCTBEHHOI0 YHHUBEpPCUTETA pe-
IIAJIA BOCIIOJB30BAThCA HECKOIBKO
WHOU TEeXHUKOU U3YYEHUS DJIEKTPU-
YeCKOll aKTUBHOCTU HEUPOHOB — Me-
TO/IOM OJTHOBPEMEHHOM PerucTpanuu
AKTUBHOCTU HECKOJBKUX KJIETOK.
BHaugase MBI HCCJIeOBATIN HEHPOHHI,
JIOKQJIN30BaHHBIE B 60YOHKAX BEHT-
PaJIbHOTO 3a/THET0 METUAJIBHOTO AApa
(BSM#) Tamamyca, caysallero rias-
HBIM

«IOCTABIIUKOM» BOCXOISAIIUX

HEPBHBIX HpOeKI_[I/Iﬁ B GOYOHOYHBIE

o61acTH MEPBUYHOM COMaTOCEHCOP-
HOU Kopbhl. [lepBhIe ke nuccaeI0BaHUA
oKa3aJu, 4To Heliponsl BSMS obua-
[ai0T OOMIMPHBIMU peNeNTUBHBIMU
MOJIAMH, BKIIOYAIINMH MHOM¥KECTBO
BuGpucc. Kamapii HeHPOH aKTHUBHO
pearupoBajJ Ha CTHUMYJIALUIO CBOeH
IrJIaBHOU BUOPUCCHI, PACIIOJIOKEHHOM B
IEHTpe ero pelenTUBHOrO MoJsd, pas-
JpaKeHNe e COCETHHUX CEHCOPHBIX
PELENTOpPOB BBI3BIBAJIO 6ojee ciaabble
U MeJJIEHHBbIE PeaKIIUU KJIE€TOK.

ITo Mmepe Toro Kak eficTBUe aHeCTe-
THUKa ocjabeBaslo, perenTUBHBIE MO
HelipoHOoB B3MS$l yBeaInuuBaJIvch B
pasmepax. Bojee Toro, mocKoJIbKY
PeakKI M TAaKUX HEPOHOB Ha pasjpa-
JKeHUe Pas3HbIX BUOpHUCC BO3HUKAJIN
C pa3HBIMHU JIATEHTHBIMH IIEpUOAMU
(BpeMeHHBIMU 3aJep:KKaMU), pa3me-
PBI PEIETITUBHOTO TI0JIA KaXK/I0TO Hel-
poHa U3MEHSJINCh U B 3aBUCHMOCTHU
OT BPEMEHHU, IIPOLIEJIIEro C MOMEHTa
BO3JIeHICTBUSA CTUMyJaa. HBIMHU CJIO-
BaMH, ONPEAEJIUTh LEHTP U T'PaHU-
IIbI PEIENITUBHOTO IT0JIA KaKOro-JI1n60
HelpoHa IONpPOCTYy He IIpeACcTaBJs-
JIOCh BO3MOXKHBIM, €CJIU, KOHEYHO, He
¢uKcupoBasiochk BpeMsd, HUCTEKIIee C
MOMEHTa CTUMYJIAIINYA BUGPUCCHI.

Takaa fuHaMHUYHAA IPOCTPAHCTBEH-
HO-BpeMeHHas KoHUurypauus Heu-
POHHBIX OTBETOB II03BOJIAIA KJIETKAM
MOU(DUITIPOBATH CBOU PEAKIINHU Cpa3y
JKe IIocjIe JI060ro M3MEeHEeHUA IOTOKa
TaKTWIBHOU mHpopManuu ¢ nepude-
pun. Tak, Hampumep, aHeCTe3Upysd
HeOO/IBIION yYacTOK KOMKH Ha MOpJe
KPBICHI, BCETO Yepe3 HECKOJIbKO CEKYH/
MBI MOIJIA HAOII0JATh IOJTHYIO PEop-

OB30P: OT HEPBHOI'O NMIMYJIbCA K OLLYLLEHWNIO

B Mvipnagbl 3NEKTPUHECKUX UMMYSIbCOB, EXECEKYHAHO FrEHEPUPYEMbIX KIIETKAMU HEPBHO

CUCTEMbI, NPE06PasytoTCs B OLLYLLEHUS, SMOLUN U Mbicnn. Helipobuonoru gecatnnetnsamm

MbiTAOTCS pacMppoBaTh f3blK HENPOHOB.

B PaHHwWe runoTessbl CEHCOPHOro BOCNpUATUA NOCTyNnnupoBanu CTporo ﬂI/IHeIZHy}O nepepadvy

3JIEKTPUHECKUX CUIrHaNoB No HePBHbLIM NYTAM MeXAy peuentopamMmu pas,qpa)KMTenel?l N MO3-

roBbIMU LieHTpaMu nepepaboTku MHopmaLumm 6onee BbICOKOroO YPOBHS.

B VI3y4yeHue KPYMHbIX KNETOYHbIX MOMYALMIA CEHCOPHbIX CTPYKTYP NoKasasno, YTo MHgop-

Mauma KogupyeTca nHade, 4Hem npegnosiaranocb paHee, a UMeHHO B Bue NpoCTPaHCTBEH-
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OTBEeTbl HEMPOHHOM NOMNYNALMU

25 HEeWpoHOB, JIOKANIM30BAHHbLIX B Pa3fINYHbIX KONOHKaX
KOPKOBbIX 604OHKOB, pearvpoBanu Ha pasgpaxeHue pas-
JIMYHBIX BUGPUCC CTPOro onpeneneHHbIMY NaTTepHamMmmn um-
nynbCoB (BHM3Y)

Bu6pucca B1

MHTEHCUBHOCTH
oTBETa

Bpe
Mg
CTHOCJIe BO3716j5

My (MC€K CTRyg

)

Bu6pucca C1

HHTeHCHBHOCTH
oTBETA

BpeM;[ Tog

e
Clinygy 203 elicy

& (MCeK) Bug

OTBeTbI rpynn KIeTok

CTumMynauusi oTAenbHOW BUOPUCCHI Bbi3biBana BOJIHbI
3/1eKTPUHECKON aKTUBHOCTU B 6OHOHKOBUIHbBIX CKOMJIEHN-
AX KneTok B Mo3droBoMm ctBonie (CTH un 'TH), Tanamyce
(B3M4) n kope (S1).

MepBuyHas comaToceHcopHas kopa (S1)

BeHTpanbHoe 3agHee MeanansHoe sgpo (B3MA)

maBHoe TpuremmnHansHoe aapo (FTHA)

OTeabHBII «00UOHOK»

Knerku

Bpems mocie Bo3aeHCTBUS CTHMYIA (MCEK)

KOHBEPTUPYIOLLME CUTHATIbI

PasppaxeHue oTgenbHbIX BUOGPUCC Ha MOPAE KPbIChI
BbI3bIBAET CJIOXHbIN, U3MEHSAIOLWMNACA KOMMEKC OT-
BETOB HEWPOHHbIX nonynsaumi mosra. CeHcopHas WH-
cdopmMauma oT Kax[oro nepedepnyeckoro pelentopa
KOAMpYyeTCs B BUAE NPOCTPaHCTBEHHO-BPEMEHHOIO NnaT-
TepHa peakuuin MHOXeCTBa KJIETOK, JIOKanM30BaHHbIX
B CaMbIX pas3HbIX OTAeflax TPUreMmHasnbHOW CUCTEMbI
XXMBOTHOIO

TpuremunHanbHasi cuctema moara

Bxopfsiine TakTUMbHbIE CUTHANbl OT BUGPUCC MOZYNMPYOTCS
HEPBHbLIMW CUrHanamu, LMpKynMpyoLyMMU No natepasbHbiM 1
HUCXOZALLMM CBA3AM MEXAY MO3roBbIMU CTPYKTYpamm

Petn-
KynspHoe
AAPO

3agHee
mMeauansHoe
A0pO

Tpuremu-
HanbHbIA
ysen

#

Bu6pucca

40
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TaHU3alUIo PEIeNTUBHBIX I0oJIel Hel-
poHoB B3MSfI B COOTBETCTBUM C U3Me-
HUBIINMCSA NAaTTEPHOM IIOCTyHaromen
B MO3T TaKTWJIbHOM MH(pOpMamu.
3aTeM MBI YCJIOMKHUJIN JKCIIEPH-
MEHT, IIpOBeAA OJHOBPEMEHHYIO pe-
TUCTPALUI0 B3JIEKTPUYECKON aKTHB-

cucteMbl. Takasa KapTruHa COBCEM
HE€ HaIllOMHUHaJIa nepenavy HNMIIyJab-
COB 0 060CO6GJIEHHBIM U CTAaTUYHBIM
«MapKHPOBaAHHBIM» JIMHUAM CBA3U.
HaHpOTI/IB, IIOJIYyYE€HHBIE JaHHBbIEC
IIO3BOJIMJIM HaM cCO3JaThb aJibT€pHa-

TUBHYIO MOJ€JIb II€pegadul TaKTUIb-

Mo3r crnoco6eH nsBnekaTb 3HA4YNMYIO
MHdbopMaLmMo TONbKO 6naropgaps
KOMOWHUPOBAHMIO aKTUBHOCTU KPYMHbIX
HEMPOHHbLIX MOMNynAaLnn

HOCTHU ele GOJIBIIEro KOJHYecTBa
OT/EeNbHBIX HEMPOHOB B MHOTOYMC-
JIEHHBIX ydYaCTHKaX CTBOJIOBBIX, Ta-
JJaMUYE€CKUX W KOPKOBBIX OT/EJIOB
TPUTEMUHAIBHOU CUCTEMBI KPBICHL. B
HEKOTOPBIX OIBbITaX MIPOBOJAMUIACH O~
HOBpPEMEHHAas perucTpanus aKTUB-
HOCTH 48 HEPBHBIX KJIETOK, PACIOJIO-
JKEHHBIX B 5 pa3/IMYHBIX CTPYKTypax
rojoBHoro moara. IlogydeHHble pe-
3yIbTaThl HAC IOKAPOBAaIU: pasapa-
sKeHUe OT/IeIbHBIX BUGpucc 604pCTBY-
IOIMUX I'PBISYHOB BBI3BIBAJIO CJIOMKHBIE
BOJIHBI 9JIEKTPUYECKON aKTUBHOCTH,
pacnpocTpaHABIINECA 10 MHOTOYHC-
JIEHHBIM O60YOHKOBUJHBIM CKOILJIE-
HUAM HEHPOHOB BO BCEX M3Y4YEHHBIX

HaMU CTPYKTypaX TPUTeMHHAJbHOU

Kopa cocTouT 13 HeCKONbKUXGIoEeB

HOM MHpOpMAIIUU — MOJEb MOIYJIf-
IIMOHHOT'0 HelpoHHOro koga. (Moar
KPBICHI CIIOCOOEH U3BJIEKATh TOUYHYIO
U 3HAYUMYIO HNH(POPMAIIHIO O HEIoC-
PEeACTBEHHOM OKPYKE€HUU }KUBOTHOT'O
TOJIBKO 6i1arofgapsa KOMOMHUPOBAHUIO
3JIEKTPUYECKON aKTUBHOCTH KPYITHBIX
MIOIYIAIUN HEHPOHOB.)

Jl715 IPOBEPKY AAHHOTO ITPEJIIO0JIO-
JKEHUS acIUpaHT HaIlred srabopaTo-
puu Asud Fazandap (Asif Ghazanfar)
HOIBITAJICA

«IIPOYE€CTh» 3aKOAUPO-

BaHHBbIE COOOIIEHUA IIOMyIALNN
TPUTeMHUHAJIbHBIX HEHPOHOB KPBICHL.
HccnenoBaTelb BBOOWJ JaHHBIE, IO-
JIyYeHHBIE IPU PETUCTPAINU aKTUB-
HOCTU MHOTOYHUCJIEHHBIX KOPKOBBIX

HEMpOHOB BO BpeMA MeXaHHYEeCKOU

CTUMYJIANNUN OOJBIIOTO0 KOJIHYECT-
Ba BHOpHCC, B KOMIBIOTEPHBIE IIPO-
TPaMMBIl, peaju3yoIye aJrOpPUTMBbI
pacrosHaBaHUA IIaTTEPHOB, U3BEC-
THBIE TaKiKe I10J] Ha3BaHUEM HCKYC-
CTBEHHBIX HEHpPOHHEIX ceTeit (MHC).
Cravyana lazandap npobuicsa Toro,
9TOOBI QJITOPUTMBI CMOIIN UCIIOIb30-
BaTh NPOCTPAHCTBEHHO-BPEMEHHBIE
HaTTEepPHBI UMITYJbCAIlUU BCEH IOITy-
JIAINY KOPKOBBIX HEHPOHOB JIJI OIIpe-
JleJleHNA TPaBUJIBHOM JIOKAJINU3aIluU
pasapaskuTese OTAeJIbHBIX BUGPHCC.
Korma MHC cTanu BBIIIOJHATH MHOC-
TaBJEHHYIO 3aj/lady JOCTATOYHO TOU-
HO, ICCJIE/IOBATEIb BBEJI B IPOTPAMMBI
HOBBIY HA6Op JaHHBIX, & 3aTE€M IIPOBe-
PHMJI, HACKOJIBKO TOYHO OHU CIIOCOOHBI
npeACcKa3bIlBaTh JOKAIU3AIUI0 pas-
npaskaemol Bubpuccel. Korga B MHC
10 OT/IEJIBHOCTH BBOJIMJIVICh 3aPETHCT-
PUpOBaHHBIE AKTUBHOCTH OJJTHUHOYHBIX
HEHPOHOB, TOYHOCTH IpeACKa3aHUMN
6b171a Ype3BbIYaiiHO HU3KOM. Ho KoIb
CKOPO B PACHOPAXKEHUU IIPOTPaAMM
OKa3aJINCh KOMOMHUPOBAaHHBIE OTBE-
THI IIONYJIAIUN HEUPOHOB, OHU C JIeT-
KOCTBIO YKa3bIBAJIN IIPABUJIBHYIO JIO-
KaJIM3aI1Io Pa3ipaxkuTe/Id BUOPUCCHI
B Ka/KJOM KOHKPETHOM UCITBITAHUH.

3HauyeHne KOHTeKCTa

B 1998 r. acnupaHT Hamlei ja6opa-
Topuu dpuka PsHcioy (Erika Fanslow)
paspaboTajia OPUTMHAJIBHBIA METOJ,
TIIO3BOJIAIOIINK OIEHUBATH y CBOOOJ-
HO IEPEJBUTAIOIINXCA KPBIC PEeaKIUN
HeNWpPOHOB KOpKOBOM o6mactu S1 u
B3M# Tasamyca B OTBET Ha OAUHAKO-
BYIO TAKTWJIBHYIO CTUMYJIAIIIO B pas-
JIMYHBIX yCJIOBUAX. VMIUTaHTHpOBaB
KPOIIIEYHBIN 3JIEKTPOJ, B HAAIVIA3HUY-
HBIM HepB (BeTBb TPUIE€MHHAJIBHOTO
HepBa, OTXOoAAINAasg OT BUOPHCC MOP/BI),
dsHCII0Y TTOJIyYnIa BO3MOXKHOCTE Pa3-
JIpQIKATh €T0 OIPE/IeIEHHBIMU CEPAMU
3JIEKTPUYECKUX UMIIYJIbCOB U OJTHOBPE-
MEHHO OIleHUBaTh PEaKINN HEHPOHOB
obaactu S1 u BBMfA. 3arem oHa cpas-
HMBaJja 3TY PEaKIU IPU Pa3JIMIHBIX
¢dopmax aKTUBHOCTH JKUBOTHBIX. BblITO
IIOKA3aHO, YTO KOIJIA KPBICHI SHEPTH4-
HO III€BEJIMJINU yCaMU, UX KOPKOBBIEC U
TaJaMu4YecKkre HEUPOHBI pearupoBaIu
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Ha 3JIEKTPAYECKYIO0 CTUMYIAIUIO Ha/Jl-
IIA3HUYHOI'O HepBa COBEPIIEHHO HHA-
4Je, UyeM KOIJa I'PhI3YHBI OTAbIXaIN WIN
TIO/IBEPraliCh aHECTE3U M.

Y oTABIXaBIINX KPBIC 3TH HEWPOHBI
pearupoBay Ha pasjpaskeHue HepBa
KJIACCUYECKOM KOPOTKOU cepuelt ajek-
TPUUIECKUX PA3PAAO0B, CMEHAEMOU IIpo-
JIOJKUATEIbHBIM IIEPHO/IOM «MOTYaHUS,
BBI3BAHHBIM ITOIaBJIE€HUEM UMITyTbCHOU
AKTUBHOCTH B pe3yJIbTaTe M3MEHEHUN
B KJIETOYHOU MeMOpaHe HEWPOHOB.
Opnako ®sHc0y o6Hapy:kMUIa, 4YTO
KOIZla 3BEPBKHU IIEBEJIUIN yCaMH, UX
KOPKOBBIE M TaJlaMHUYeCKHEe HEUPOHBI
pearupoBajad Ha CTHUMYIALMIO HepBa
60J1ee MPOJO/KUTEIbHBIMY U CIa0bIMU
OTBeTaMU, K TOMY e He CMEHSABIINMU-
cs IEpUOoiaMHU «MOJTYaHUSA) .

Torga ®sHcJIOy pemmuaa CTHAMY-
JIMpPOBAaTh HAATJIA3HUYHBIA HEPB He
OAHHUM, a AByMs pas3pAjaMH TOKa.
PesysjbTaT HpeB3olIe] BCe OMXUAA-
HUA. Korjia KpeIchl Ipe6hIBaInd B CIIO-
KOIHOM HETIOJIBUKHOM COCTOAHUU, UX
KOPDKOBBIE U TaJlaMUYeCKHe HeHPOHBI
pearupoBa/id TOJBKO Ha NEPBBIU U3
JBYX CTUMYJIOB. VX peaKIIHIO HA BTO-
PO¥ CTUMYJI MAaCKUpOBaJIO yTHETEHUE
AKTHUBHOCTH, pa3BHBaBIIeecda IIOCTe
B030y:xaeHuA. Ho korja :KUBOTHBIE
9HEpruvYHO JBUTAJIU BuUbOpHccaMU,
HelipoHsl SI u B3MS o6HapyxuBaIn
YeTKHEe OTBETHI Ha 06a CTUMYyJIa, ake
€CJIM MHTEePBaJ MEXAy HUMHU COCTaB-
JIAT Bcero 25 MEcek. TakuM o6pasom,
JBUKEHUA BUOPHCC CEPbE3HO MEH N
cBOMCcTBA TPUTE€MHHAJIbHBIX HEHpPO-
HOB KOPBI U TajlaMyca, AaBad UM BO3-
MOMKHOCTB IIOJIJHOLIEHHO pearupoBaThb
Ha CEpUIO TAKTHJIBHBIX CTUMYJIOB.

ITprMepHO B TO e caMoe BpeMs Jpy-
TOM acnupaHT Haleu jgaboparopuu,
JaBun Kpyna (David Krupa), Hagas BbI-
pabaTeIBaTh y KPBIC HaBBIK, KOTOPBIM
Yepe3 HECKOJBKO JIET CTOJIb GJIecTAIIe
oBJIaficeT 1 OU. Brarogaps ero akcie-
PHMEHTaM MbI MOIVIA BBIICHUTB, COXPa-
HATCA JIM Pa3IM4iA B OTBeTax HEHPOHOB
¥ IIPU BBIIIOJTHEHHUU T'PBISyHAMU Gosee
CJIOMKHBIX 33J1a4 110 TAKTHUIBHON JVICK-
PHUMMHAIIUM, HAIIPEMED, IIPU UCIIOIb30-
BaHUU BUOPUCC I OLIEHKU IIOCTOSHHO
MEHSAOIIerocs guaMeTpa OTBEPCTHA.

INoyueHHBIE Pe3YJIETATHI ITOITBEPAYUIN
HabmoaeHNA PIHCIIOY: KOTja JKUBOTHBIE
AKTHBHO HCIIOJIb30BaIH YChI [T OLICHKN
pasMepoB OTBEPCTUA, 3HAYMUTEIbHAA
JacTb HeHpoHOB S1 1 B3MfI renepupo-
Baula JUTUTEJIbHbIE HHTEHCHUBHBIE OTBE-
ThI, HE CMEHAEMbI€ YTHETEHHEM 3JIEK-

PoJsib OTAE/IbHBIX HEHPOHOB B (QYH-
KIIMOHUPOBAHUM TAaKUX aHcambiein

MOM¥KET MEHATHCA C TEYEHHUEM BpEME-
HHY, U KayJasgs HEPBHAA KJIETKA CIIO-

co6Ha OHOBPEMEHHO y4acTBOBAaTh B
pabore MHOrux n3 Hux. Kpome Toro,
UMITyJIbCALIUA OT/AEJIbHOIO HEHpoHa

Kaknm o6pa3om cnabble afiekTpuyeckme
pa3psiabl HEPBHbIX KIIETOK MopoXaatoT
OLLYLLIeHWNS, 3MOLMN N MbICIN?

TPUYECKOH aKTUBHOCTHU. Bosee Toro,
HECKOJIbKO KOPKOBBIX HEIPDOHOB HAYU-
HaJI MOJYJIUPOBATh YACTOTY CBOEU UM-
IyJIbCAIIH €elIle JI0 TOro, KAk BUGPUCCHI
KPBIC KaCa/IMCh KPAaeB METALIMIECKIX
CTep:KHEN. ITO HAaBOAUT Ha MBICIIb, UTO
Ha CBOMCTBA HEHPOHOB BIIUSAJIO JaiKe
IIOBEJIEHYECKOE COCTOSTHUE JKUBOTHBIX,
IIOATOTABINBAA UX K BBIIIOJHEHUIO OT-
BETCTBEHHOT0 3a/TAHUA.

3areM Kpyna BBeJI IPOCTPAHCTBEH-
HO-BpPEMEHHBIe ITaTTEePHBl HUMNYJIb-
calyy KJIeTOYHBIX MOMYJIANUN, 3ape-
TUCTPUPOBAHHBIE IIPU BBIITOJTHEHUU
KPBICAMHU 3aJJaHUSA, B ICKyCCTBEHHYIO
HEWPOHHYIO ceTh. AHAIN3 KOMOWHU-
POBAHHBIX NATTEPHOB aKTUBHOCTH
MeHee yeM 50 kyiaeTok nmo3Boisty MHC ¢
BBICOKOM TOYHOCTBIO ITPE/ICKA3bIBATh,
IIPaBUJIBHO JIU }KUBOTHBIE OIIEHUBAIOT
JAUaMeTp OTBEPCTHUS B KaMKJIOM OTJe-
JIbHOM HCITBITAHUU.

OuHaMmnyHas HeMpPOHHas ceTb
BpIOpaHHBIM HAMM IOAXOA K U3Y-
YEHHUIO «A3bIKa» HepBHOI)’I CHUCTEMBI
HOATBEPAUT BO3MOKHOCTH IIpEeay-
rajgblBaTh IIOBEeJeHUE KHUBOTHBIX
Ha OCHOBAHUU aHaIU3a MATTEPHOB
uMnyibcanuu Hedponos. Craio
O4YE€eBUJHO, 4YTO MHMCKJIOYUTEIbHBbIEC
HeplHeNTUBHBIE CIIOCOOHOCTH MJle-
KONUTAIONUX ONpeNeAITCA He aK-
TUBHOCTBIO OT/EJbHBIX CIIEI[HAU-
3UPOBAHHBIX HEHPOHOB U KOJIOHOK
60YOHKOBUIHBIX MOAYJIEH, a 3aBUCAT
OT IIMPOKO PacCpeJOTOUYEHHBIX Hel-
POHHBIX aHcaMmb6Jiiedl, JUHAMUYHO
dopMupyeMbIX «r'py60 HACTPOEHHBI-

MMW» KJIETKaMH.

MOMKET MEHATHCA B 3aBUCUMOCTHU OT

COCTOAHUSA CEHCOPHOM mnepudepuu,

IIPpOIIJIOTO IIOBEAEHYECKOro oIbITa

JKUBOTHOTO, YPOBHA HCCJIEIOBATEb-
CKOU aKTHUBHOCTH U OKHIAHUSA IIPEJI-
CTOANINX COOBITHUA.

OCHOBHBI€ IPUHITAIIBI CTPOEHUA MO3-
ra, ero OU3UOJIOTUHN U GUOJIOTUH HEW-
POHOB M Y JIIOIEH U Y KPBIC OTVIMYAIOTCA
Mauto. Kak U1 :KMBOTHBIE, MBI YIIPaBJIAeM

CBOMMM CEHCOPHBIMHM OINYIIIEHUAMU C

IIOMOIIBIO CJIOKHBIX HEPBHBIX CETeH,
HEIIPEePBhIBHO co3/aBasd o6pasbl OKpY-
JKAIOIIET0 MUpA M €KEMHHYTHO M3Me-

HAA €ro BOCIPHUATHUE B 3aBHUCHUMOCTHU

OT ypOBHA BHUMaHWsA, MOTUBAaIIVIU, Ha-

CTPOE€HUSA U IIPOIIJIOrO OIIbITA. Ho kaxk
cnabble SJIECKTPUYECKUE pa3pAAbl MIUJI-

JIMapJ0B HEPBHBIX KJIETOK ITIOPOMKIAIOT

Bce BT Io6ouHBIe mporecchl? Kakum
o6pa3oM, HaJIeJUB KaskJI0T0 UeJTOBEKa
YHUKQIBHBIMU CIIOCOGHOCTAMU, TOJIO-
BHOU MO3TI MOKET IIOpOH Jo6UBaThbCA
OT HAC IIOPA3UTEIbHO OIMHAKOBOTO I10-

OB ABTOPAX

Murene Hukonenuc (Miguel A. L.
Nicolelis) — uneH coseTa AnpekTopoB
LleHTpa HenpouHxeHepun YHueepcuTteTa
Obtoka B CeBepHoli KaponuHe 1 pyko-
BOAMTENb OOHOW N3 nabopaTopuii 3TOro
LueHTpa. Hukonenuc — nnoHep B o6nactu
[ONrocpo4HON OHOBPEMEHHON PErncT-
pavuunm 3neKTpM4eCcKor akTUBHOCTM 60/b-
LLIOro KONIM4YeCcTBa HEMPOHOB C MOMOLL|bIO

BXWBJIEHHbIX B MO3I MHOXECTBEHHbIX

MUKpoanekTpoaos. CupapTta Pubenpo
(Sidarta Ribeiro) — coTpynHuk naéoparo-
puu, Bo3rnasnsemon Hukonenmcom.
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PACLLUN®POBKA CEHCOPHOW NH®OPMALINIA

B0O3MOXHOCTb MPOrHO3MpPOBaTh NOBEAEHME KPbICbl CBUAETENLCTBYET

Benenna? K comanenmio, B Gmxaiimee O TOM, HTO anropuTMm pacno3HaBaHUA HEMPOHHbLIX MAaTTEPHOB CMOCO-

BpEMST OTBETOB Ha 3TH BOTIPOCH YIEHEIE 6eH pacLnppoBbIBaTb CEHCOPHYIO NHMOPMALIMIO, 3aKOAMPOBaHHYIO B
He IIOJIyJaT. HEMPOHHOM aKTUBHOCTU XMBOTHOrO. IcCKyccTBeHHasa HeMpoHHasa ceTb

Mes/y TeM, HAIIU YCUIUS IO pac- (MHC), B KOTOPYIO GbINM BBEAEHBI flaHHbIE PETUCTPALUN NIEKTPUHECKON
g poBKe HEMPOHHOTO KOJjA YIKe Jaln aKTUBHOCTM MO3ra KpbICbl (Cripasa), Morna npefckasatb, NpaBuibHO Nx
TIPaKTUYECKHE PE3YJIBTaThl: 3aPErucT- XNBOTHOE OLleHMBAET AnameTp oTBepcTms. Korga rpbi3yH Haxoguncs y
PUPOBAB SJICKTPUIECKYIO aKTUBHOCTH BXO[4a B 3KCMEepUMEHTaIbHYI0 KaMepy U eLLe He nepeceKkan nyy ceeTa,
HEHPOHOB ABMTATENLHOM KOPL! 06€3D- npeackasaHus MHC octaBanuck HeonpeneneHHbIMu (rpaguk BHUSY).

AHBL, MBI IPEOGpasoBatu oTy MHpOp- IMocne Toro Kak )XMBOTHOE HauMHamMo OLLyMnbIBaTh oTBepcTHe ycamu (0,1

Mamnmuio C IIOMOIINbIO KOMITBIOTEPHBIX &
— 0,25 cek), TOYHOCTb MpefcKasaHui anroputMa pe3ko Bospacrana

QITOPUTMOB B KOMAaH/BI, YIIPaBJIAB-
e ABMIKEHUAMHU PyKU poboTa (cm.

Huxonenuc M., YHanun [oc. Muoicio 90 o

ynpasassem pobomom // BMH, Ne 1, 5 I

2003). XoTsaA HEHPOHHBIN KO AAJIEK OT § I

pacmmdpoBKY, MBI yiKe HayIWIACH IT0- 80 % I

HUMaTh U «IIPOU3HOCUTBH» HEKOTOPBIE e |

cJI0Ba U3 JICKCMKOHA HEPBHOU CHCTe- § |

MBI, YTO €Ie AeCATUIETHE Ha3aj Ka- 70 § |

3aJI0Ch HEBO3MOXKHBIM. BO MHOTOM MBI §' I

0053aHBI HEBEPOATHON IIJIACTUYHOCTH, 60- |

CBOWCTBEHHOMH A3BIKY MO3Ta, KOTOpasd B CpeqHuii nokazatens |

CBOIO OYepeb 00yciIoBIeHa crierudu-

KOH MH(OPMAIIIOHHOI'0 OGMeHa MEXKLy 50-

HeHPOHHBIMHU aHcaMb61AMHU. [laxke ecm

B COOGIIEHNH ITPOIIYIIeHbI HECKOJIBKO | | | | | I| | | | |
CIOB, OHO BCE PABHO GYAIET MOHATO - -10 -0.8 -06 -04 -0.2 00 02 04 06 08

pecaToM. Bpewms (cek)

JlpyruM pemaroimuM GpaKkTopoM IIpo-
rpecca B pacmu@poBKe HEHPOHHOTO
KO/Ia CTAJIO COBEPIIIEHCTBOBAHUE TEX-
HUYECKOro OcCHalleHus. IlodBiieHHne
HOBBIX THOKUX MaTepPUaJIOB I U3T0-
TOBJIEHUS MUKPOJJIEKTPOJIOB CEIaio
BO3MOKHBIM BiKUBJIEHHE PETUCTPUPY-
IOIIUX YCTPOMCTB B MO3T M OJHOBPE-
MEHHYIO JUINTEJBHYIO PETrUCTPAIUIo
aKTUBHOCTU 10 500 HEpBHBIX KJIETOK
y OGOApCTBYIONIUX, HE OIpaHUYEH-
HBIX B CBOUX JABM/KE€HUAX KUBOTHBIX.
Bo3moixkHO, uTo chopmynrupoBaHHas 30
JIET Ha3a/l JIMHEeHHas MoJieIb HeHPOH-
HOM KOMMYHUKAIIUU ABUJIACH CJEIC-
TBHEM TEXHHUYECKOT0 HECOBEPIIIEHCTBA oo 11°50°95
HEeHUPOoPHU3NOJIOTUIECKOr0 060pyaoBa-
HUA, B JIy4IlIeM CJIydae IT03BOJIABIIETO
OTHOBPEMEHHO PETUCTPUPOBATh aK-
THUBHOCTB JIUIIIb HECKOJBKUX HEPBHBIX
KJIeTOK. TOJIbKO B3aMMOJENCTBUSA HEM-
POHOB, OOBEIUHEHHBIX B KPYIIHBIE U
IIMUPOKO PaCCPEIOTOYEHHBIE II0 pa3-
JIMYHBIM CTPYKTYyPaM MO3Ta KJIeTOYHbIE 1110

aHcaMm6.u, MOryT ob6ecneYyuTh TOYHOE

Kpbica oLuynbiBaeT BU6pUccamMu nNpoem Mexay ABYMs MOABUXHBIMU MeTannn4eckumu
cTepXHsMU. O CBOEM YMO3aKJTIO4EHNM OTHOCUTENBHO Er0 AnaMeTpa XUBOTHOE COO6LLAET
3KCMEpVUMEeHTaTopamM, HanpaBsssch 3a TAKOMCTBOM K OfLHOV U3 ABYX KOPMYLLEK, KOTOPbIE
OHa accoLMMpyeT C y3KOii MU LUIMPOKOW LLieSTbio

OTpasKeHUE OKPYXKAIOIIEro MUpa. u
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[onoBa geTeHbllwa ApeBHEro rommHmaa.
HepaBHO 06Hapy>XeHHbIN CKeneT TPexieTHero
adhapCcKoro aBcTpasnionuTeka, noay4ymBLIEro
nvsa Cenam, poLuen Oo Hac B eLle 60sbLUEN
COXPaHHOCTU, YeM OCTaHKM 3HamMmeHuTomn JTocu.
Y Cenawm yuenena gaxe nuuesas 4actb HYepena




NANEOAHTPONONOTHA

Kent BOHIr

(UM noca

daHTacTn4eckas
Haxopgka:

HOBble UCKOMAeMble
OCTaHKMU
aBcTparsnonuTeka.
Cnopsbl 06
3BOJIOLIUN
NPSAMOXOXAEHUS
BO30OHOBUIUCH

acylIJMBBIE NYCTOIIU B OT-

naneHHoN o6iactu Adap Ha

CeBepoO-BOCTOKE JPUONUU U3-
JlaBHa IpUBJIEKAIU BHUMAaHHE [1ajIeo-
aHTpONOJIOroB. B nmoumcTopuyeckue
BpeMeHa 3/IeCh ¥KHJIM I1eJIble IIJIeMeHa
TOMHHUJOB, T.€. TPyNNbI IPUMATOB,
OTAEJHUBIIEHCA B AAJEKOM IIPOIIJIOM
oT JHUHHU muMnanae. Ilomxaiyi,
caMasd H3BeCTHasd HCKollaeMas Ha-
XOZKa, cAeJlaHHAA B JAHHOM palioHe
— OKaMeHeJBIH CKeJeT adapcKoro
aBcTpasonuteka (Australopithecus
afarensis) BodpacToM 3,2 MJIH. JET,
IpOCJIaBUBIIErocs Ha BeChb MUP IO
umeHeMm Jlrocu. CoBceM HeJABHO B
MecTe4dKe JIMKUKa, BCEro B 4 KM OT
TOro MecTa, rje 6bl1a HaliieHa JIrocH,
6bLI OOHAPYKEH ellle OAUH YHUKAJIb-
HBIY 9K3eMIIIAp adapcKoro aBcTpa-
JIOIINTEeKa — OCTaHKH JeTEeHBIIa,
norubIrero npuMepHo 3,3 MJIH. JIET
Hasaj.

Huxorzga ele najieoaHTpPOIOJIOraM
He JOBOJMJIOCH HAXOAUTH CKeJIeT Ta-
KOM COXPAHHOCTH, IPUHAAJIEKAITIHA
CTOJb JApPEeBHEMY ToMHUHHUAY. «Ecin
Jlrocu cTana Beaudaumen HcKoma-
eMoli Haxonkou XX B., — TOBOPHUT
Jonaunn [IxxoancoH (Donald Johanson)
13 APHU30HCKOrO IOCYyZapCTBEHHOI'O
YHUBEpCUTeTa, OOHAPYKUBIIUHI ee B
1974 1., — TO TOr0 MaJIbIIIA ITIOKA YTO
MOMKHO CYUTATh CAMBIM KPYITHBIM OT-
KpbITUEM XXI cTOIETHAY.

Hauano

OcTaHKHM IOHOTO aBCTpPAaJIONUTE-
ka B gexkabpe 2000 r. o6HapyKHUI
3epecenaun Anemcere] (Zeresenay
Alemseged) n3 MHcTUTyTa 3BOJIO-
IIMOHHOW aHTpomojoruu Makca
Ilnanka (Jlednour, 'epmanus). U3
3eMJIM BUJHEJICA JIMIIb HEe6O0JbIION
¢parMeHT KpOIIEYHOro dyepemna, a
OCHOBHafA YacThb CKejeTa Obljaa 3a-
MypoBaHa B U3BECTHAKOBYIO TIIBIOY
pasMmepoM c apb6y3. «<MHe cpa3sy xe
CTaJIoO ACHO, YTO IepeJ HaMHU IOMU-
HUJ)», — BCIIOMHHaeT AjemMmceres, B
IepByIo odepeab o6paTUBIIUMN BHU-
MaHHEe Ha TaKWe TUIUYHO «dejloBe-
YeCKHe» 0OCOGEHHOCTH TOJIOBBI, KaK
HEBBIpAXKEHHBbIE HAJOPOBHBIE IYT'U
1 HeGosplnne KJIbIKKU. OHAKO JaJlb-
Helilllee M3ydyeHHE OCTAHKOB INPU-
IIJIOCh OTJIOKUTH, TOCKOJIBKY ITPEJ-
cTodJia KpoloTiauBad paboTa: 6bIIO
HE06XO0NMO OCTOPOIKHO, OYKBAJIBHO
10 KPYIHUIIAM OYMCTUTH HAXOIKY, C
ITOMOII[bIO CTOMATOJOTUYECKUX HUHC-
TPYMEHTOB, OT/EJINB KOCTU OT TBEP-
IO TOPHOM ITIOPOJEI.

IIpomyio HmATH JIET, HPEXKAE YeM
AeMceresy y1ajaocb OKOHYaTeJIbHO
MOATBEPAUTE HAJINYME Yy HalICHHBIX
OCTaHKOB BCEX OCHOBHBIX aHAaTOMU-
YeCKHUX IPU3HAKOB JIETCKOTO CKeJle-
Ta, 3HAYUTEJbHAA 4acTh KOTOPOTO,
OZJHAKO, /IO CUX IIOpP He OCBOGOMKAeHA
13 KaMeHHoro njaeHa. Tem He MeHee,
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HOJIyYeHHBIH MaTepuall ITO3BOJIHJI
y3HaTh MHOTHe TaWHBI BHUjA, KO-
TOPBIN, 110 MHEHHIO GOJBIIUHCTBA
CIENUAJUCTOB, CTAJ IPapOJUTEIEM
COBPEMEHHOT O YeJIOBEKA.

OcTaHKM IPpUHAAJIEKAIN TPEXIET-
HeU JleBOYKe, KOTOPOU UcciieloBaTe-
au panu uMda Cenam. Ee yepen yuenen

TpaJIONIUTEKA. BrIcTymaroIee U0 1
Y3KHe HOCOBBIE KOCTH, HAIIpUMED, Pe3-
KO OTJIMYAJIU €€ OT JAPYToro AETCKOro
CKeJjleTa, TaK Ha3bIBa€MOI'0O TayHI CKO-
ro pe6enka us lOxHON AQpPUKHU, ITPU-
Ha/AJIeKAIIero POJICTBEHHOMY BHIY
A. africanus. A cTpoeHUe HUKHEU
genocTu CejnaM HAllOMUHaeT aHa-

ABCTpanonuTek npesparunics

N3 YETBEPOHOIroro XXMBOTHOIO

B [IBYHOroe 4enoBeKO06pa3HOE CYLLECTBO
BOBCE He Mo MaHOBEHUIO BOJILLIEOHOMN

IIOYTHU MOJHOCTBIO, BEPXHAS YacTh
TYJIOBHINA TOXE IIPEKPACHO COXpa-
HHJIACh, OAHAKO OT KOHEYHOCTEHN 0OC-
TAJIVCH JIUIIb GPArMeHTHI, XOTS GbLIN
0GHAapYKEHBI JaKe KOJIEHHBIE Yaled-
KU BEJIMYUHOM C JIECHOM OpEX, a TAKIKE
CyCTaBBI.

Ha 3emne nnn Ha gepeBbsax?

I[Io MHEHUIO Teojora 3KCIEeIUIINU
Jxonarta"Ha YunHHa (Jonathan G.
Wynn) u3 YauBepcuteta lOmxHOMI
®dopuzbl, IpeKpacHas COXPaHHOCTb
octaHkoB CejlaM, a TAKKE JKUBOTHBIX,
HaWJEeHHBIX HA MECTE PACKOIIOK, 00'b-
fACHAETCA TEM, YTO UX Tejla BCKOpe
mnocjae CMepTU OKas3aJlich Horpe6GeH-
HBIMU B CJIO€ MJIa, OCTABIIIEroCs IoCe
CHJIBHOT0O HaBOAHeHUA. OJTHAKO oCcTa-
eTCsA HEeACHBIM, Iorubisa Ju AeBoYKa
BO BpeMsA IIOTOIIA HUJIM K€ He3a/0JIr0
J10 HEero.

JleBouka o6rajiajia BCeMU XapaKTep-
HBIMHM NIpU3HAKaMHU agapCKOro aBC-

najiovKun

JIOTUYHBIE KOCTHBIE (parMeHTHI U3
MecTeuka Xajap, rae OblIN HaleHbl
ocTaHKHU JIfocH U APYTUX €€ POJICTBEH-
HHUKOB.

MaJblIIKa HWMeJa TOYHO TakKoe
KaKk 4 Jpy-
rue adapckue aBCTPAJONHUTEKU.

K€ TEJIIOCIOXKEHHUE,

[lajIe0aHTPOIIOJIOTH HE COMHEBAIOT-
Ccsl, YTO OHH OBLIU CIIOCOGHEI Iepe-
IBUraThCA Ha ABYyX Horax. OgHakKO
1980-x rr.
IIPEeAIOJIOKEeHHE,

B Havale BO3HUKJIO
YTO KHUIHU OHHU
BCce-TaKH Ha AepeBbAX. [IpmumHOM
CIIOPOB CTAJM AaHATOMHUYECKHE 0CO-
6EHHOCTH TeJla 3THX TOMHHUJOB:
€CJIM UX HUMKHHUE KOHEYHOCTH ObLIN
SBHO aJalITUPOBAHBI K BEPTHUKAJb-
HOM IOXOJIKEe, TO B CTPOEHHUU BEpX-
HeW YacTH TYJOBUINA MMeJICA PAL
NPU3HAKOB, COOTBETCTBOBABIIUX
JApeBecHOMY o06pa3y :KU3HU (Hallpu-
Mep, AJUHHBbIEe THOKNE aJbIbl PYK,
TM03BOJIABIINE [EMJIATHCA 32 BETKH).

ITo MHEHU O OJHUX M CCJIeloBaTeIel,

OB30P: OPEBHENLUV/ OETEHbIL FOMUH/OOB

B Ha ceBepo-BocToke Odmonun 6binn obHapyXeHbl MCKONAaeMble OCTaHKWU AeTeHbllua

adapckoro aectpasonuteka — BMAa, CHUTAOLWErocst O4HUM U3 NPeaKoB COBPEMEHHOrO

4yenoBeka.

B [pekpacHO COXpaHMBLLUNINCA CKeNeT BO3pacTOM NPUMeEPHO 3,3 MITH. NeT Ha CEeroaHALLHUIA

OeHb OCTaeTCA caMbiM IPEBHNM N3 BCEX U3BECTHbIX HAyKe OKaMeHeJibIX OCTaHKOB AieTeHbl-

e roMMHNAO0B.

B V3yyeHune ocTaHkoB Cenam NOMOXET UCCefoBaTensiM MOHATb, B KaKoW nocrneposa-

TeJIbHOCTU Npoucxonuno 3BOJIIOLMOHHOE USMEHEHME Pa3JINYHbIX yacTteu Tena aBcTpasno-

nnTeka.
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Wi

KOJbIBEJIb TOMUHNAOB o

by
¢ » '
L TOHA: Ardipithecus ramidus

XALAP: Australopithecus afarensisafarensis

CPEOHWU ABALL: A. afarensis, A. garhi,
% Ar. kadabba, A. ramidus

WKA: A. afarensis

KOH3O0: A. boiseij

OMO: A. afarensis, A. aethiopicus, A. boisei
KYBN®DOPA: A. boisei, A. afarensis
ANNNABAW: A. anamensis

KAHATOW: A. anamensis

y

SAMNAOHAA

\K J'IOMEKBI/I—[

nyahthropus
platyops
R

— VILENBE ONOYBAW: A. boisei
{\ ' L nETONM: A. afarensis

Kenus N

')} i"" ; ol gl
‘\fy?' 'TgHsaHMﬂ i
v A :_‘ Cenam Obla HahpeHa B Mec-
A by Teyke [uKMKa B OTAaNIEHHOW 06-
? nactn Adpap Ha ceBepo-BOCTOKe
! Odwmonun. Uckonaemble OCTaHKU
‘ OpYyrux paHHUX MpeacTaBUTESNEN
rOMUHUOOB, BKJIlOYAaA 3HAMEHUTYHO
Jltocu, nponcxogat n3 Bocto4vHom
" Adpukun. Ckenetr Cenam o6Hapy-
r }a XWUN 3MUONCKUIA naneoaHTporno-
Pl ; 4 nor Anemcerep (BBepxy crpaBa).
)’f R Bonblias Yactb ee Tena 6bina 3a-
L MypOBaHa B U3BECTHSIKOBOM rblbe,
J; M3 KOTOPOM Ha MPOTSAXEHUU eLle
HECKONbKMX NEeT yYeHble n3Bnekanum

Lo MenKne parMeHTbl KocTew
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CKEJIET CEJIAM

Ha prcyHke BHU3y npepcTaBreH
OCTOB B3POC/IOro aecTpanonure-
Ka, 30/I0TUCTLIM LiBETOM MOKa3aHbl
KOCTW, NPUCYTCTBYIOLLNE B fAHHOM
obpasLe.

Heb6onbline y3kme HOCOBbIE
KOCTW (&) 1 gpyrne aHaTtoMm4yeckue
OCOBGEHHOCTW CTPOEHMA Nuua CBU-
AeTenbcTByOT 0 ToM, 4To Cenam
6bina aapcKum aBCcTPasonUTEKOM,
a He npuHaanexana K 6nM3Kkopoac-
TBEHHOMY emy Buay A. africanus.

HecmoTpsi Ha TO, 4TO 3HaA4u-
TenbHas 4acTb YepenHon KOPOOKM
OTCYTCTBYET, B rOPHOWN Mopoge Co-
XPaHUNCcs OTMeYaToK ee BHYTPEH-
Hew noBepxHocTu (b).

C NOMOLLbIO KOMMbIOTEPHOW TO-
Morpagun ycTaHoBMEHO, 4To Cenam
obnapgana He TOJIbKO MOJIHbIM Ha60-
pPOM MOJSOYHbIX 3y60B, HO Jaxe 3a-
yaTKkamMu NOCTOAHHbIX (C).

O6Hapy>eHa TakXe pacnoo-
>XEHHasi Mexay ropTaHbio U HUXKHEN
YencTblo TOHKas noabA3blHHAsA
KOCTb (d).

[o cux nop B pacrnops>eHuu
yyeHbIx 6blna Bcero opgHa no-
nobHas KOCTb WCKOMNaemblX ro-

MUHUAOB, YylesieBllas B ckese-
T€ HeaHfepTanbua BO3PacToM
60 ThiC. NeT. :

HekoTopbie 0co6eHHOCTN CTPO-
€Hus KocTeun Hor (e) n ctynHen (f)

yKasblBaloT Ha 10, 4To Cenam, Kak
1 BCe gpyrue adapckme aBcTpano-
nuUTeKn, Xogmna Ha AByx Horax. Ee
NOAbDKKKW, Hanpumep, 6binnM Takon
XX€ LUMPUHBI, KaK y COBPEMEHHbIX
nogen.

Ho cTpoeHune BepxHel 4acTtu
Tena roBoOpuUT O TOM, YTO OHa, BO3-
MOXHO, MHOFO BpEMeHU nposoanna
1 Ha JepeBbsX.

ONuWHHbIE cOrHyTbie nanblbl
pyk (g) nossonsanu Cenam xBa-
TatbCcA 3a BeTBU. Kpome TOro,
cycTaBHble BnaauHbl nonatok (h)
ob6palleHbl BBEPX Kak y ropui-
fbl, & HEe B CTOPOHbI, KakK y 4e-
noBeka.




NANEQAHTPONONOTHA

YTO XOTAT 3HATb YATATENN?

— Kak y4eHbIM yaanoch BblYUC-
JINTb, B KAKOM BO3pacTe ymepra
Cenam?

— OnpepenuTb BO3pacT OETEHbI-
Lia nMomorio nudyyeHuve ero 3y6oB.
[na cpaBHEHUs MCNonb30BanuChb
COOTBETCTBYHOLIME MokasaTenu
pasBUTUSA YEemnCTHOro annapara
apuKaHCKMX 4eNoBEKOOOpPasHbIX
06€3bsH — LUMMMNaH3e U ropunsbl.
lMockonbKy AMHamuka pocTta 3y60B
y NpyMatoB 1 achapckoro aBcTparno-
nuTeka pasnuyHa, Bo3pact Cenam
(Tpn ropa) paccuvtaH npubnIU3n-
TENbHO.

— Kak ypanocb onpepenutb
rnoJs1 geTeHbiwa?

— C nomMoLbio KOMMNbIOTEPHOW
TomMorpadum ObIIN U3MEPEHDI
pasmMepbl KOPOHOK MOCTOSAHHbIX
3y60B, 3a4aTKN KOTOPbIX yXe pas-
BMBASINCb BHYTPU YEMOCTHbIX KOC-
Ten. [ony4eHHble OaHHble COOT-
BETCTBOBaNM napametpam 3y60B
B3pPOC/bIX CAMOK adhapckoro aBc-
Tpanonuteka, ckeneTbl KOTOPbIX

adapcKkuil aBCTpPAJIONIUTEK BeJ Ha-
3eMHBIY o6pa3 JKU3HU, a OTIUYU-
TeJbHBIE YEPTHI (JpeBoJia3a» JoCTa-
JINCh €My B HaCJIECTBO OT JTaJIeKUX
npeakoB. CTOpPOHHUKU APYyTOM TOY-
KU 3pEHUs YTBEPKAAIOT, YTO KOJIb
cKopo adapibl He yTpaduBalu Ha-
3BaHHBIE 0COGEHHOCTH Ha IIPOTHKE-
HHUM MHOTUX COTEH ThICAYEJIeTUH, TO
3HAYUTEJIbHAA YacTh UX KU3HU I10-
IpeRHEeMY IIPOXOAUJIa Ha IePeBbAX.
HNrak, Horu CeysaM, KaK U y BCeEX ee
copoguyel, OBIJIN IIPHUCIIOCOOIEHBI
I XOABOBI, a MaabIbl PYK — JJId
Jla3aHbA 110 BETBAM.
HcciieoBaTesIIM HOCYACTIMBUIIOCH
TaKiKe HauTHu o6e sonatku Cenam. ITo
MHEHHIO AnleMcereja, OHU HallOMUHA-
0T COOTBETCTBYIOIINE KOCTH TOPUJI-
JIBI: CyCcTaBHAasA BIIAJUHA, COYJICHSIO-
IIasACH C IIJIEYeBOM KOCThIO, oOpalieHa
BBEpX, 2 He B CTOPOHY, KaK y COBpe-

6bINM HangeHbl B Xagape, Jletonu
n Maka.

— Kak onpepensiercsi Bo3pacTt
CTOJIb APEBHUX UCKOMAEeMbIX Haxo-
HOK?

— [Hanana PomaH (Diana C.
Roman) n3 YHusepcuteta HOxHowm
®dnopuabl NpoBena AaTtnupoBKyY CKe-
neta Cenawm, onpenenns Bo3pacT
OKpPY>XaBLUMX ero nnacToB ByfIKaHU-
Yyeckoro nenna. OaunH cnon o6paso-
Basicqd 4O CMepTW OeTeHbiwa, Apy-
ron — nocne ero ruéenun. MNpuHas
BO BHMMaHuWe pacrosioXeHne Tena
OTHOCUTENbHO 060X NIacToB, UC-
crnepoBaTenu NpULIAN K BbIBOAY,
4TO BO3pacT ocTaHkoB Cenam Ko-
neébnetrca mexgy 3,31 un 3,35 mMnH.
nert.

— Bbina im nogsepxeHa N3BecT-
HsIKOBas1 [71b16a, COAEepXXaBLLasi CKe-
ner Cenam, peHTreHOBCKOMY WU
KaKoMmy-HUbeyAb ApYroMy aHanusy
— BeAb B HEWi MOIJIN COXPAaHUTbLCS
u gpyrvie koctu?

MEHHOTO 4deJloBeKa. Bo3amomxHo, 61a-
rogapa IOoJoGHOMY CTPOEHHIO Jerde
IIOAHUMATh PYKH HaJ| TOJIOBOU, YTOOBI
YXBaTHUTHCHA 32 BETBU (XOTHA B3POCIIbIE
TOPUJLIBI 11O I€PEBbSAM HE JIa3al0T, UX
e TEHBIIN IIPOBOAAT TaM MHOTO Bpe-
MEHH).

CeroaHsa JIUKMKA IIPEACTABIAET CO-
6011 TBUTBHY 0 XOJIMUACTY0 MECTHOCTb,
KOe-T/ie IOPOCIIYIO IePEeBbSIMU U KyC-
TapHuKaMu. OgHako 3,3 MJIH. JIET Ha-
3a/] 3/leCh HaX0AUJIacCh JieJIbTa II0JIHO-
BOJIHOM PEeKH, OKPY:KE€HHadA JecaMu U
crenamMu. «HeyIuBUTEJIBHO, YTO TaM
KUJIN “4eJIOBEK00Oe3bAHBI”, TO CIIyC-
KaBIIMeCs Ha 3€MJII0, TO CKPbIBABIIIH-
ecs B BETBAX», — OTMeUYaeT YYaCTHUK
npoerkta Pene Boy6 (Rene Bobe) us
YHuBepcurera [3KOPIKAN.

Jlajieko He BCce NaJIe0aHTPOIIOJIOIUH
CYUTAIOT OCOOEHHOCTH aHAaTOMUU

CenaM yb6eIUTeIbHBIM CBHUAETEIbC-

M3 nopopbl yXxe n3eneyeHbl npak-
TUYECKM BCE KOCTU, XOTHA cneuma-
NINCTbI JOMYCKaloT, YTO B HEN eLle
MOFIN OCTaTbCA Kakue-To Menkue
dparmeHTbl. Yepen Cenam 6bin
NOABEPrHYT KOMMbIOTEPHO-TOMOT-
padrMyeckoMy CKaHMPOBaHUIO, YTO
NO3BOMNNO OBGHAPYXUTb 3a4aTku
NOCTOSAHHbIX 3y60B 1 U3Yy4UTb MOp-
POsIOrm0 BHYTPEHHEro yxa.

— He Haxogunu nu y4eHble ps-
AOM CO cKesieTamMu aghapCKnx aBc-
TPasionUTeKoB OCTaHKU KaKUX-HU-
6yAb XXUBOTHbIX NI OKaMeHesible
pacteHusi — BeAb M0 HUM MOXHO
6b1s10 onpenennTb XxapaKkTep Mect
o6UTaHUA BPEBHUX TOMUHU[OB?

— O6Hapy>xeHHble B [Inkuke ap-
TedaKkTbl CBUAETENLCTBYIOT O TOM,
yto Cenam xwuna BO BfaXXHOW Mec-
THOCTW, FA€ NIECHblE MacCUBbI Nepe-
MeXanuck Co CTENsIMU, a Henopgarne-
Ky pacrnonarasncs KpynHbli BOLOEM.
B noxoxwmx KnumaTmyeckux ycroBu-
Ax obutanu u ee copoguyu, B TOM
yucne Jlocu.

TBOM IIOJIyZPEBECHOTO 00pa3a JKU3HU
adapcKux aBCTPaJONUTEKOB. Tak,
OyoH JlaBmxkoi (C. Owen Lovejoy) us
KeHTCKOro rocygapcTBEHHOIO YHU-
BEpPCHUTETA OCIApPUBAET CXOACTBO
MeKJy cTpoeHueM ckeseta Cenam u
o6e3paHEBI. «Ee jonaTka IPUMUTHUB-
Ha, HO OHA BCe ke 6oJbIIe HallOMU-
HaeT KOCThb YE€JOBEKa, YeM TOpHIJI-
JIBD, — 3aABJIAET UCCIeoBaTeNb. 110
MHEHHIO JIaB/IKOA, aHATOMUYECKUE
XapaKTEePUCTUKHU IEePEeJHUX KOHeU-
HocTel adapCKOro aBCTpaJoNUTeKa
CBU/ETEIBCTBYIOT BCEro-HaBCETO O
TOM, YTO JPEBOJIA3AMIIIUMU OBLIN
ero npenku. OTKpbITHE 3HAMEHU-
TBIX OKAMEHEeJBIX CJel0oB B JleTonu
B 1978 r. mocTaBUIO TOYKY B 9TOH
nauckyccun. Cyasa mo oTIedaTKaM
CTYIIHEH, 6oJIbIINe aJIbIIbl HA HOTAaX
apUKaHCKUX aBCTPAJIOIIUTEKOB He

ObLIM XBaTaTeJbHBIMHU, a 6€e3 HHUX
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YTO FOBOPAT CMNEUNAJINCTbI?

YTO OYMAIOT MO noBoaY CEJIAM HEKOTOPbLIE M3BECTHbBIE MAJIEOAHTPOIMNOJIOrN?

OxoH Xoykc (John Hawks) u3
B1CKOHCMH-M3MCOHCKOrO yHMBEP-
cuTeTa COMHeBaeTCcsa B MpUHaanex-
HocTu Cenam K aBCTpanonuteKkam.
B 2001 r. B mecTeudke JlomekBu
(KeHwns) nuccnepgosatenv obHapyXu-
JM XOPOLLO COXPaHMBLUMIACS Yepen,
Bo3pactoMm 3,5 MJH. neT. o MHeHUIo
XoyKca, OH NpuHagnexan npegcra-
BUTENIO OTAENbHOro pofja roMuHU-
[OB — KeHnaHTpony (Kenyanthropus).
CKenTuKKM e OTHECNN ero K peruno-
HanbHOW Pa3HOBUOHOCTU adpapCcko-
ro aBcTpanonuTeka.

OyaH JlaBaxom (C. Owen Lovejoy)
n3 KeHTCKOro rocypapcTtBEHHOro
yHMBEpCUTETA Mnofaraet, 4YTo CTpo-
eHue HanpgeHHoro B [lMkunke ckene-
Ta OfHO3Ha4yHO ykKa3blBaeT Ha To,
4yTO adpapckume aBCTpanonUTeEKn
BEN CYyry6o Ha3eMHbI 06pas Xus-
HU. HecmoTps Ha TO, 4TO Nonatku

OPEBHUI NPALLYP YENTIOBEKA

Cenam MMetoT HEKOTOPOE CXOLCTBO
C flonarkamm ropuisbl, UX OCHOBHbIE
Npu3HaKy coBnagaloT C YeoBeyec-
KUMW. A Hanuyve y TpexsieTHero
JeTeHblla [AJNIMHHBIX  U30THYThbIX
nasbLeB — MPUMUTUBHbIA NPU3HAK,
yHacnegoBaHHbIN adapckum aBc-
TpanonuTeKom OT ApeBoNia3atoLLmx
NpenKoB.

PeHe Boy6 (Rene Bobe) wus
YHuBepcuteTa [XOopaXun oTmeva-
€T, 4YTO AeTanibHoe MCcCliefoBaHue
reonornyeckoro M MnasieoHToNoru-
YeCKOro KOHTEKCTa HaxoOKn UMeeT
OrpoMHOE Hay4yHoe 3HavyeHue. OHo
No3BONUIO 6bl U3YUYUTb MEXAHU3M
apantauum roMUHWOOB U OCOGEH-
HOCTU UX MECT 06UTaHWUA HaKaHyHe
rno6anbHbIX KMMMaTU4eCKUX n3me-
HEHWI U MOSIBMEHWUS NEpPBbIX Npef-
ctaBuTenen poga Homo. Bo Bpeme-
Ha Cenam Ha mecTe [MKMKKM pocnu

rycTble fieca, a 2 M/H. neT Hasag,
Korga BO3HWUK YesIOBEK MPSIMOXO-
nawmnnm (Homo erectus), 3gecb yxe
npeo6naganu ctenu.

Yunbam XapkopTt-Cmut (William
E. H. Harcourt-Smith) ns Amepukan-
CKOro My3esi eCTECTBEHHOW UCTOPUN
HacTaMBaeT Ha TOM, YTO OCOGEHHOC-
TW BEPXHUX KOHEYHOCTEN Y BHYTPEH-
Hero yxa Cenam nogTrBepXpatoT, 4To
adhapckme aBCTPanonUTEKU MHOro
BPEMEHV NMPOBOAWM HA OEPEBbSX.
Oco6oe BHMMaHWEe HeobXxoaMmo 06-
paTuTb Ha CTPOEHWE CTOMbI CKeneTa
M BbISICHUTb, 06nagan nm 605bLUOoW
nanew HOrnM AOCTaTOYHOW MOABMX-
HOCTbIO, 4TO6bl Mo3BonuTbL Cenam
nlerko Kapabkartbcs no seTeaMm. o
MHEHWIO creuunanncTa, nepBbIMuU ro-
MUHUOAMU, BEALLMMWN UCKIOYUTENb-
HO Ha3eMHbIN 06pas3 XM3HW, Obinn
npegcrasuTenu poga Homo.

Adbapckuii aBcTpanonuTek (A. afarensis) — 0OgUH U3 MHOFO4MCIIEHHBIX BUOOB aBCTparso-
NMUTEKOB, N3BECTHbIX Hayke. BONbLUMHCTBO NaneoaHTPOoMNOoroB CYNTAIOT ero Aanekum
NpenKoM COBPEMEHHOIO YesloBeka.

Ar. ramidus

L1, 3l

P f—

O ] /. otarensis

A. anamensis

—

| A. africanus

Bpems (MunnuoHbl NeT Ha3apn)

YenoBek




NANEOAHTPONONOTHA

HEBO3MOMKHO GI:ICTPO B36HpaTbCﬂ Ha
BETBU.

Mo3anyHbI FOMUHUE,
«Adapckuii aBCTPAJONUTEK IIpef-
CTaBJIfAET COG0U KIaCCUYECKUN IpU-
Mep MO3aWYHOHN 3BOJIOIUU, — TOBO-
put JxoaHcoH. — OH IpeBpaTUICA
M3 YeTBEPOHOTOI'0 *KUBOTHOTO B JIBY-

XapakTep
nanawadyta no3Bonsn
adpapckum
aBcTpanonuTekam
nepemeLiaTbCcs
NeLIKoM, a Takxe
NpoBOAUTL YacTb
BpEMEHMU

Ha OepeBbsX

HOT0€ YeJIOBEKOOOpa3Hoe CyIIecTBO C
BEPTHUKAJIBHON HNOXOJKON OTHIOAL HE
110 MAHOBEHUIO BOJIIIIEGHOU MaTIOYKU».
B xone pa3BUTHA B IEpPBYIO odepeb
3aKPeNIAINCH IPU3HAKU, CBA3aHHBIE
C IPAMOXOKJICHUEM, T.€. BUIOU3MEH -
JINCh HUMKHUE KOHEYHOCTH U Ta3, a Te
YacTHU Teja, KOTOpble He OBbLIU CBA-
3aHBI C BEpTUKAJBHBIM IOJIOKEHUEM
TYJIOBUINA (HAIpUMep, PYKH U ILjIe-
YH), 9BOJTIOIMOHUPOBAJIH MeJlIEHHee.
«[lociemoBaTeIbHOCTh HW3MEHEHUH,
crioco6CTBOBABIIAA IIPEBPAIEHUIO
JpeBoJia3aloliero 06e3bIHOI0N00HO-
ro IIpuMaTa B Ha3eMHOe JBYHOTOE Cy-
IIECTBO C KaKJAbIM I'0JIOM CTAHOBUTCS
BCe fICHee», — YTBEPIKIAAIOT CIleIlra-
JIUCTHIL.

HccnepoBanue yepena CenaM II0-
KasbIBaeT, YTO TaK JKe IIOCTEIIEHHO
MEeHSJIACh W rojioBa adapcKoro aBc-
TpajgonuTeka. PopmMa XpyHnKoU U
PEeAKO coXpaHHAIIIeNca IPU OKaMe-
HEHUU MO BbA3BIYHON KOCTH, pacIo-
JIOJKEHHOU MEeIKAy HUKHEN JYeTI0CThIO
¥V TOPTAHBIO, CBUJIETEIBCTBYET O TOM,
YTO B ropJie y adapcKoro aBCcTpajo-
NUTEeKa UMEeJINCh BO3/YIITHbIE MEIIIKY,
aHaJIOTUYHBIE TE€M, YTO HAaOJIIIAI0T-

cf y 4YeJI0BEKOOOpa3HBIX 006€3bsH.

Me:x/1y TeM, TOJTOBHOM MO3T e TeHBI-
ma o pAAy NPU3HAKOB HAIIOMUHAJ
CKOpee YeJIOBeYeCKUi. V3yduB oTIre-
4YaTOK YepelnHOM KOPOOKHU B U3BECT-
HAKe, COTPYAHUKHU AJleMceresia ycTa-
HOBHJIM, YTO MO3T TpexyieTHel Ceram
cocTaBiIA) Bcero 65—88% ob6bema
«Cceporo BeIllecTBa» B3POCJIOrO aBC-
TpajJONMUTEKa. A IIMMIAH3€ TOTO Ke
BO3pacTa UMeeT IPaKTUYECKU TOT e
pasmep M03ra, 4YTO M B3pocjas 0Co0b.
TaxkuMm o6pa3oM, JUHAMUKON pa3BU-
THUSA «OpraHa MbIIUIEHUs» apapCcKui
aBCTPAJIONIUTEK CKOpee HAaIlOMUHAeT
yejgoBeKa. M

OOMNOJNTHUTENBHAA NUTEPATYPA

m New Look at Human Evolution. Special
edition. Scientific American, Vol. 13, No.
2;2003.

m Becoming Human: Evolution and the Rise
of Intelligence. Special edition. Scientific
American, Vol. 16, No. 2; 2006.

m Geological and Palaeontological Context
of a Pliocene Juvenile Hominin at Dikika,
Ethiopia. Jonathan G. Wynn et al. in Nature,
Vol. 443, pages 332-336; September 21,
2006.

m A Juvenile Early Hominin Skeleton from
Dikika, Ethiopia. Zeresenay Alemseged et
al. in Nature, Vol. 443, pages 296-301;
September 21, 2006.
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OHIHKA

CynepKOHTUHYYM
nasepHoro
N3Ny4YeHns —
nocnegHee
CNoBO B 06nacTu
BbICOKOTOYHbIX
N3MepeHnm

CBeT 6BIBAET TYCKJIBIM, APKHUM, I10-
JIAPU30BAHHBIM, MOKET OBITH MOAY-
JINPOBAHHBIM C BBICOKOH MJIM HU3KON
gacTtoToi. Kpome Toro, on crocoben
OXBaThIBAaTh IIMPOKHU YaCTOTHBIHN
CIIEKTP 3JE€KTPOMArHUTHOTO W3Jy-
4eHUd. JId BUAMMOrO AMamnasoHa
JacToTa KoJieGaHUI BOJIHBI CBA3aHA
C ee IJIUHOU (UeM Kopode BOJIHA, TEM
BBIIIIE YaCcTOTa) U ONpeJeNIdeT I[BET
ussydeHud. Hanpumep, cimpaib Ha-
KaJWMBaHUA U3JIydaeT BO BCEM BUAU-
MOM Jiuana30He 3JIEKTPOMArHUTHOTO
CIIEKTpa, B pe3yJIbTaTe 4ero ee CBeT
6enplti. OgHAKO OOGBIYHYIO JaMILy
BBI BPSAJ, JIX CMOMKETE HCIIOJIb30BaTh
B METPOJIOTUH HJIN CHEKTPOCKOIIUH.
Jleso B TOM, YTO HUCIIyCKaeMble OCBe-
TUTEJIbHBIMU IPUOOpPaAMHU JIyYH 0671a-
Jlal0T HU3KOM MHTEHCHUBHOCTBIO U HE
KOI'€pPEHTHBHI.

KoHe4yHO, J1a3epHbIE HMIIYJBCHI,
JlaBHO IIpUMEHAEMbIe HCCJIeloBaTe-
JIIMU, HE UMEIOT HEeJJOCTATKOB UCKYC-
CTBEHHOTO CBETA, OHAKO U3JIyIYeHHUE
JIa3€pOB OXBATHIBAET B JIyYIIEM CJIy-
Jae Y3KUH CHIeKTPaJIbHBIHA JUAIIa30H.
O4YeBU/IHO, YTO IOABJICHUE UCTOUYHU-
Ka, codeTarulero B cebe cBoMCTBa
U3JIydYeHUA CIHUpaad HaKaJluBaHUA
U Jla3epa, COBEPIINJIO OB IIEPEBOPOT
B 06J1aCTH BBICOKOTOYHBIX H3Mepe-
HUH.

B pesyibTaTe NOUCKA HOBBIX HUAEH
B 1969 r. 6b11 N306peTeH NPUHIUI
«CBETOBOTO CYIEPKOHTHHYyMar.
V3nydeHue nasepa, OCHOBAHHOIO
Ha pa3paboTaHHOM CYHEepPKOHTHUHY-
yMe, OXBaThIBAJIO GOJBIIYIO YacTh
BHMMOTO AUAIla30Ha UJIN «OKTaBbD
(o aHamoruu co 3ByKOM «CBETOBad
OKTaBa» JAJUTCA OT EJIUHHUYHOIO
3HAYEeHUA YACTOTHI /IO €€ YIBOEHHOM!
BeJIUYUHBI). BriepBrie 6enbIil 1asep
GBI MPUMEHEH IIPHU HCCIeJOBAHUU
OUHAMHKHU JIOKAJBHBIX KOJIeGaHUN
B JKUJKOM cpene. [lo3:xke CynepKOH-
THUHYYM TeHepupoBajca npu pabo-
Te C NHKOCEKYHAHBIMH (10-12 cex)
u ¢pemTocekyHAHBIMHA (10-15 cex)
nporeccaMu (IpAEMEpPOM 3TOT0 MO-
JKET CJIYMKUTH IIOTJIolleHne (poToHA
npu GOTOCUHTE3€E MU 3PUTEIBHOM

BOCHPUATHUH).

VccnepoBaTeau MOIIIN JaIbIle U B
1999 r. komnaHel Lucent Technologies
6b1JI0 pa3paboTaHO ONTOBOJIOKHO IS
reHepanumu 6esoro ynasepa. Ilomumo
MPpOYUX IPEUMYINeCTB, HUTh KOH-
LEHTPUPYET CBET B y3KOM AUaIIa30He,
I103BOJIAA IOJJEPKUBATH BBICOKYIO
MHTEHCUBHOCTb BOJH Ha OOJIBIINX
pacctoaHuax. (Jlexamiue B OCHOBe
reHeparuy CyIepKOHTHHYyMa Helu-
HEWHBbIE ONTUYECKUE ITPOIECCHl CTa-
HOBATCA 6ojiee BBIPAKEHHBIMU IIPU
YBEJIWYECHUN MOIIHOCTU U3JIy4eHUH.)
INosgHee pa3spabOTYUKU CMOJEINPO-
BaJIM BOJIOKHA, OIITUYECKHE CBOMCTBA
KOTOPBIX MEHAIOTCHA B COOTBETCTBHUU C
YaCTOTOHN U3JIy4YEeHUs, YTO II03BOJIAET
HCIIOJIb30BAaTh HEJIWHEHHBbIE IIPoIlec-
Chbl, BO3HUKAIOIHE IIPU TeHepalluu
JIa3epHOro JIydva.

Yro :xe BIUAET HA 06pa3oBaHMeE CBe-
TOBOT'0 CYyIIEPKOHTHUHYyMa?

[a 6yget ceeT

Korga cBeT HOPOXOAUT CKBO3b

cpeay.
caMOBO3JE€UCTBUA, B

KaKyI0-1160

3dPeKTrl

pe3yjabpTaTe 4YE€ro Cli€eKTpaJjibHas IIu-

BO3HHUKAIOT

PUHA Ja3epHOro Jy4a yBeJIUYuBaeT-
cdA. PaccMoTpuM J1a3epHBIN UMITYJIBC
6oisiee mogpo6Ho. CHaYaga IMyT BOJH
COJIEPKUT MaJjble AMIIJIUTYABl KO-
ne6aHUN, KOTOpBIE BIIOCJIEJCTBUU
BbeIpacTaloT U y6wsIBaloT. Ha pucyH-
Ke, KpuBasd, orubaromas BOJHHI,
IIOKAa3bIBaeT, KAaK yBeJIWYHUBaeTCHA
U yMEHbIIAeTCsd HHTEHCUBHOCTH B
nyde. KoadpdbunueHnt npesomiaeHusa
cpenbl BIUAET Ha IIPOXOKIAEHUE JIy-
Yel, CKOPpOCTh JBHIKEHHUSA CBETA B Be-
IIeCTBE PaBHA OTHOIIEHHUIO CKOPOCTH
cBeTa B BaKyyMe K Koa(pPUIMEHTY
IIpEeJIOMJIEHUS CPEJbl, II09TOMY IIPHU
JIOCTATOYHO BBICOKOM MHTEHCHUBHOC-
TH HWMIOyJbCa 3JEeKTPOMarHUTHOE
I1oJIe, co3/laBaeMoe BOJTHOU, 3aMETHO
HCKAXKaeT 3JIEKTPOHHYIO 00O0JIOYKY
aTOMOB, yBeJIU4YuBasad KooDPUIUEHT
IpeJIOMJIEHUS B MeCcTe IIPOXOKAECHUA
ayda. O¢deKT, onMcaHHBIN BBIIIE
HOCUT Ha3BaHUE KEPPOBCKOU JIMH3EL.

Kpowme Toro, HeIb3s HEe YYUTHIBATD,
YTO HUMIIYJIbC jJa3epa COCTOUT He U3
OZHOM, a U3 HECKOJbKMX BOJH. Ero

a4
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MOKHO IIPEJCTABUTE IIOCJIEI0BATEIb-
HOCTBIO (MU «rpeGeHKOoI») YacToT,
dopMupyIONIUX IIyYOK BOJIH (3TO XO-
POIIIO BUAHO, €CJIU IIOCTPOUTH YaCTO-
THYIO OrH0AIOINyI0), OIpeneIsaIomui
JUanasoH IMIPeACTAaBIEHHBIX YacTOT
CBETOBOI'0 CyIIEPKOHTHUHYyMa.

B 1969 r. ucciegosarenu Usydaiu
¢denomeH cBETOBOIO CyNepKOHTUHYY-
Ma C IIOMOIIbI0 MNKOCEKYHJIHBIX UM-
IIyJIBCOB JIa3depa C dHEPTHeH, cocTaB-
JIAIOMIEH TBICAYHBIE JOJU [IFKOYJIA.
IIpeacraBbTe cebe, YTO UMEHHO CTOJIb-
KO 9HEpPruu 3aTpaTUT YeJIOBeK JJId
TOTO, YTOOBI NOJHATH B BO3/IyX JTUCTOK
6yMary, oJJHaKO HCITyCKaeMBbIe C OIpe-
JIeJIEHHBIM II€PHUOJOM, CKOHIIEHTPH-
POBaHHBIE B OTHOU TOYKE HECKOJIBKO
MUJUIUKOYJIEH IpeBpamiaoTcs B TH-
raBaTThl MOITHOCTH. CTOIb BBICOKAA
MHTEHCUBHOCTB HeoOXoAnMa A4 IIpe-
O/I0JIEHUS M3JIyYEHHEM HECKOJIbKUX
CaHTUMETPOB CIIEI[UATIBHOIO CTEKJIA,
ackasupyomero apdexktT caModpory-
cupoBku Keppa, kpome Toro oHa o6yc-
JIaBJIMBA€T CIIEKTPAIbHOE PaCIIHpe-
HHUeE JIy4a.

Eci yBeJIUYUTh IyTh UMIYyJIbCa
B cpejie, TO HAYUHAET IIPOABIATHCA
JMICIIEDCHOHHOE paccedHNue, KOTopoe
CBfA3aHO C TE€M, YTO KO3(p(PUIIUEHT
IpeJIOMJIEHUA PACTET C YBEJIUYEHU-
€M 4YacTOoThl BOJHBI. Takum obGpa-
30M 06BbACHAETCA TO, YTO COCTaB-
JIA0IEe UMIIyJIbca NepeMemaTc
C pa3HBIMH CKODOCTAMH, a BOJIHO-
BOU IIy4YOK B 3aBUCHUMOCTH OT CBOEH
CIEKTpPaJbHOM IIUPUHBI CpPaBHU-
TeJbHO OBICTPO «pacTATUBaeTCs» B
npocTpaHCTBE.

B onTuyeckoM BOJIOKHE IIpo6ire-
Ma paccesHHUA pelraeTrca 3a cYeT
HYJIEBOU U Jla)ke aHOMAaJbHOM AuUC-
nepcun (Ko3p@PUIIMEHT NpesioMJIe-
HHUA C yBEJIWYEHUEM YacTOTBI CHU-
skaeTcsd). B omrocpene ayu masepa
JIOJITO HE paclajaeTcs, a CBETOBOM
CYIEepKOHTHUHYYM CYyIIeCTByeT B
TBICAYY pa3 AOJbIIe, a IIOTOMY IIyT
BOJIH IIPOXOJUT HAMHOT'O OGOJBIIHHI
nyTe. CriemoBaTenbHO, YTOOBI M0-
6UThCA HEOO6XOAMMOIo peayibTaTa,
MHTEHCUBHOCTH MOKHO YMEHBIIUTb,

a 3HAYHUT, M IIOHU3UTHh MOIIHOCTbH

OKCMNEPUMEHTANNIbHAA YCTAHOBKA ans nony4yeHusi CBETOBOro CynepkoHTUHyyma. Jlazep
nocblfiaeT UMMyNbC BbICOKON MHTEHCUBHOCTU (KpacHbIVi CBET) B ONTUYECKYIO Cpefly (34eCh KOH-
TevViHep ¢ XUAKOCTbI0). Ha Bbixofe cnekTpanbHas WMPpMHA ny4Ya nasepa CyLeCTBEHHO 60nblie
(6enbivi ceer).

Jasepa 10 MUKPOJKOyIed uim gase
1o HaHoKoynel. Korga ontuyeckoe
BOJIOKHO HMM€EeT aHOMAaJbHYIO JIHC-
MIEepPCUI0 B CIIEKTPAJIbHOM JHAIIA30HE
HCXOJHOTO MMIIYJIbCA, KAaMKAbINA HM-
nyJabC IIpeBpalliaeTcsa B 0COOBIN BUJ
BOJIHBI, HOJIy‘{I/IBIJ_II/Iﬁ Ha3BaHHE COJTH-
TOH. OCO6GEHHOCTB €T0 B TOM, YTO OH,
MIPOXO/ A Yepes OIITUYECKY IO Cpeay, He
U3MeHsAEeT CBOI0 GopMy. ITO CBA3AHO C
TeM, YTO CBOMCTBA CPEeJbl, BIUAIOIINE
Ha MMIIyJbC, YPaBHOBEIIUBAITCH
aHOMAaJBHOU aucrnepcuei. IToaTomy
NPOXOMKJAECHNE COJIUTOHOB IPUBOAUT
K FeHepalyy CyIIepKOHTUHYyyMa, a He
K (pa30BOM caMOMOAYJIAIIUU.

OpHaKoO He BCe 3aBUCHUT OT JHUCIIEP-
CHU: CIIEKTpaJbHadA MINPUHA U3JIyde-
HUSA YBEJIUYUBAETCH 32 CUET APYTUX
MHOT'OYHCJICHHBIX HEJIMHEHHBIX OIITH-
YeCKHUX CBOUCTB IIPOIyCKalollel cpe-
AbI, HAIIPUMEDP, CMEIINBAaHNA YE€TBIPEX
BoJH U 9 PerTa Pamana (ormuceiBaeT-
cA Kak 0OMeH sHeprueu Memxay MoJie-
KyJaM{ pacCeMBaIOIIero BellecTBa U
najaloliuM CBETOM).

B pesyiabprare yacTtoTa KojaebaHUN
KBAHTOB CBeTa U3MeHdAeTcA. Kamaprit
13 PACCMOTPEHHBIX 3 (HEKTOB MOKET
JOMUHUPOBATh B 3aBHCHUMOCTHU OT
YacTOTHI U3JIyYEeHUA, er0 UHTEHCUB-
HOCTH, [JINTEIBHOCTU HUMIyJbCa, a
TaKKe OINTHUYECKHX CBOMCTB CaMOTO
BOJIOKHA.

Jlia reHepamuu CBETOBOTO CY-
IIepKOHTUHYyMa HUCIIOJIb3yeTCHA
crenuajJbHbBIM BHJI ONTOBOJOKHA C
MHUKPOCTPYKTypoli. Hawmboisbmee
pacIpocTpaHeHHe IOoJyduaa KOHC-
TPYKIUA, B KOTOPOH OIITOBOJIOKHO,
IIPOHU3aHHOE KaHaJaMU, OKPYyKaeT
LeJIbHYIO ¥ MMEIyio 6oJjiee BBICO-
KAH EKO09(P(PUIMEHT NIpeoMJIeHUd
KBapleBylo cepaneBuHy. CeromHs,
HCIIOJIB3YS BOJIOKHO C HYJIEBOU U aHO-
MaJIbHOM JUCHepcHel, ucciaeoBarTe-
JIA HAYYWUJINCh MOJydYaTh CBETOBOM
CYIIEPKOHTHUHYYM CO CIIEKTPaJIbHOU
IIUPUHOM, BMeIaIeil B ce6sa HUH-
dbpakpacHbI! U yapTpaduoIeTOBBINA
[ValasoH CIIeKTpa 6oJiee ABYX «CBe-

TOBBIX OKTaB».
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ONOPAKLIVUA, BO3HUKatoWwas npu npoxox-
[leHUN CBETOBOW BOJIHbI Yepe3 y3Kyio Liefb,
MOXeT BNnATb Ha hoOpMMpOBaHME CBETOBOIO
CynepkoHTUHyyma. doTtorpadumsa cBepxy un-
NoCTpUpyeT ANMPaKLMOHHYIO KAPTUHY, NONY-
YEeHHYI0 OT KpacHOro nasepa, ny4 KOToporo
npoxoauT 4epes oTeepcTne gmametpom 300
MKM, a 3aTeM CKBO3b CTekJio. Pesynstatom
ABNAETCA NATHO AOCTATOYHON UHTEHCUBHOCTH,
4YTO6bI HAYMHaANACh reHepaLns CynepKOHTUHY-
yma. Ha dotorpadum cHu3y ceeT npoxogut
Yepes y3KYIo LWenb U Co3AaeT CYNepKOHTUHY-
yM. JInHun o6pasytoTca B peadynbrarte MHTep-
hepeHummn

MeTponorus

FCHCpaHHH CBETOBOT'O CYIIEPKOHTH-
HyyMa OKa3saJjach BOCTpebOBaHHON
BO MHOTUX 06/1aCTAX HayKH. C napume-
HeHHueM 6OeJioro jgasepa yike paspaba-

ThIBAOTCA METOAbI IIPEIIM3NOHHOTIO

OB30P: CYINEPKOHTUHYYM

olnpesieIEHUA YaCTOTHI 1 UHTEPBAJIOB
BpeMeHU. B 3Toil o61acTu CBETOBOU
CYIEePKOHTHUHYYM HCIIOJIb3yeTcs 6ia-
rogapsa H300peTEHUIO TEXHOJOTHUU
«onTUYeckoU rpebeHKm. [IpoBogaTCa
" Apyrue uccienosaHusa. Tak, HaIpu-
Mep B 2000r. 1Be HE3aBUCUMBIE TPy II-
IIBI MICCJIE/IOBATEJICH BO II1aBe ¢ X0JIJIOM
(Hall) n Xanmem (Hensch) Bnepsnlie
IIpOJIEMOHCTPUPOBAJIHN YCTAHOBKY,
IOy YMBIIYI0 Ha3BaHUE «obpaleHue
K cebe» (selfreferencing). HoBuiecTBO
OCHOBAHO Ha HMCKYCCTBEHHOM CTaJl-
KHUBAaHUU HU3KO- U BBICOKOYACTOTHOH
JacTH BOJTHOBOT'O ITyYKa.

B HacTosAIee BpeMs, OCHOBBIBAACH
Ha pa6orax Xosna u XsHIIA yYeHbIe
pa3pabaThIBAIOT ONTUYECKHUE CHUCTe-
MBI, U3MEPSIONINEe YaCTOTEI C TOYHOC-
TBHIO 0 16-18 3HAKOB IT0CJIE 3aMISITOM.
CTONb TOYHBIE YCTPOUCTBA MOTJIH GBI
II0MOYb B Pa3BUTHUH ITI06AIBHBIX CHC-
TteM HaBuranuu (Global Positioning
Systems, nnu GPS), KoCMHUYeCKOH Ha-
BUTAIlMM U CUHXPOHU3AIMU aHTEHH
pPaANOTEIECKOIIOB.

Te.HEKOMMyHMKaLWIﬂ
OITOBOJIOKHO YiK€ HCIIOJIb3yeTCA
I BBICOKOCKOPOCTHOM TIlepefadu
JIAaHHBIX Ha GOJIbIIINE PACCTOAHUSA, U
BO3MOXKHO BCKOpPE JJaHHBIe OyAyT IIe-
peAaBaThbCcsa cO CKOpocThio 10'2 6UT B
cexkyHAy (Tepabaiit) m 10'° 6ur B ce-
KyHAY (merabaiit). AmoHCcKMe Hccie-
JloBaTeJIH, OIIMPaACh HA MaJIyIo 4YacTh
CIIEKTPAJIBHOTO IMAIIa30Ha CyIIePKOH-
THUHYYMa, Y#e JJOCTUIIA CKOPOCTH IIe-
peladu JaHHBIX B HECKOJIBKO TepalboT.

OpHaKo 4YTOGBI TEXHOJIOTUS pa3BUBA-

B OCHOBHbIMYU npenmyuiecteaMmu 6enoro nasepa crtanum BblICOKas MHTEHCMBHOCTb U Kore-

peHTHOCTb. CynepkoHTMHYYM o6beanHseT B cebe nonesHble KayecTBa nasepa u 6enoro

cBeTa.

B [Mofly4unTb CYyNnEPKOTUHYYM MOXHO CIIEAYIOLLMM 06Pa30M: UMMYMbChbl NA3EPHOI0 U3nyye-

HWUA NponyckKakTcsa Yepes cneynasibHO paspa60TaHHble onTuyeckme BosiokHa. CeeT npoxo-

OWUT CKBO3b OMNTOBOJIOKHO, B pe3ynbTaTte NpoaBAsat0TCA HENMHeNHbIE ONTU4ecKne npoueccsl,

pacLumpsioLLiMe CNeKTPanbHYIO WWPUHY Na3epHOro UMMynbCa.

B CBeTOBOW CYyNepPKOHTUHYYM MOXET MPUMEHSATHLCS MPU NPELU3MOHHOM U3MEPEHUM YaCcTOT

WU MHTEepBasnoB BpeMEHMN, BblCOKOCKOpOCTHOVI TelleKOMMYyHuKauuu, o6Hapy)Keva| XnMmu4yec-

KMX BELLECTB B BO3JyXe, a TakXe BU3yanuaauum (Tomorpadus B MeguumHe)

Jlach, HEOOGXOAMMO IIPEOJOJIETh EIle
MHOT'0 TPYAHOCTEH, B TOM YHCJIE IIPO-
AyMaTh, KaK YBEJIUYUTH YUCJIO KOTe-
PEHTHBIX BOJIH GeJloro rasepa.

Vcrionb3yss HOBOBBEJEHHE MOMKHO
IIPOBOAUTE OJHOBPEMEHHOE OOCIIyKU-
BaHME MHOMKECTBA BOIHOBBIX KAHAJIOB, &
TaKKe IPUMEHATD TEXHUKY CBEPXIUIOT-
HOTO MYJBTHUIIJIEKCHOIO pa3aeI€eHusa
JUTAH BOJIH: B€/Ib CBETOBOM CYIIEpKOHTH-
HyyM B OTVIMYHE OT CMEIIAHHOTO U3JIy-
yeHus 100 oT/IeJIbHBIX JIA3€POB, 001a/1a-
€T KOTePEeHTHOCTBIO BO BCEM /IAIIa30He
4acToT. (OTO 03HAYaAEeT, YTO BO BCEX Ka-
HaJax KoJebaH!sA IPOUCXOAAT COIIaco-
BaHHO.)

OTMeTHM TaKKe, YTO YJIBTPAKO-
POTKMMHU MMIYJIbCAMHU CyIIEPKOHTHU-
HyyMa (kopoue 10-13 cexyHa) MOXKHO
KOAMPOBATh pa3/IMYHBbIE, CBA3aHHBIE
JAPYT C IPYTOM KaHAJIBI Iepeadu JaH-
HBIX, T. €. IPOU3BOAUTH BPEMEHHOE
MyJIBTUILIIEKCHpOBaHUe. Kpome Toro,
CEepUAMU YIBTPAKOPOTKUX UMILYJIECOB
CYNEepKOHTUHYYMaA (II0 AJUTEeIbHOCTHA
Kopoue 100 pemTocekyHn, niau 10-13
CEKYH/I) MOKHO KOJUPOBATh pa3Ind-
HbIE TECHO CBA3aHBI JPYT C APYTOM
KaHaJIbl IepeJady JaHHbIX. OTOT IIPO-
Iecc Ha3bIBae€TCA BPEMEHHBIM MYJIb-
THUILUIEKCHPOBAHUEM.

UccneposaHue atmocdepsbl
Jlia pelleHUsa HEKOTOPBIX 3ajad,
HalpuMep, AJasgd AUCTAaHIMOHHOIO
30HJMPOBAHUA cOCTaBa BO3JyXa,
IpejrojaraeTcsd reHepupoBaHUe Cy-
IepKOHTHHYyMa B atrMocdepe. Korpa
UHTEHCUBHBIM CBEPXKOPOTKUU JIa-
3€epHBIM WMITYJIbC IIPOXOJUT dYepe3s
BO3JIyIIHYIO Cpeny,
JUIMHHBIE y3KH€ JOPOXKKN NOHU3UPO-

OH OCTaBJAET

BAHHOTO BO3/lyXa, B pe3yJbTaTe Yero
obpasyeTca miaasma, cocTodAllas M3
9JIEKTPOHOB U IIOJIOKUTEIBHO 3apa-
HEHHBIX MOHOB. CjeJbl, ciocoGHbIE
MIPOBOAUTH HMIIYJIbChl JIa3€pPHO-
ro M3JIy4EeHUsd, CHUIKAIOT CTeIeHb
paccedHUs B BO3JyXe Ha HEIPOJOJI-
HUTeNbHOe Bpemsd. [Ipu aToM camo-
KOHIIEHTpalud MWOHU3UPOBAHHOM
I71a3Mbl KOMIIEHCUPYET €CTeCTBEH-
HyI0 pacOKyCHUPOBKY HMMIIyJbca 3a
cyeT AUPPAKIUU (KaK IPU IIPOXOK-
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JICHUH CBeTa 4Yepe3 y3KYIo Ieib). B
pes3yabTaTe, KOr/ia MOIIHBIA UMITYIbC
IIPOXOJAUT B I1a3me 6oJsiee 20 M, IIpo-
UCXOAUT TreHepanusa Jiyda O6esoro
J1azepa, KOTOPBIM CKAHUPYEeT aTMOC-
¢epy u BelmenseT Hanbolee 3arpas-
HEHHBbIe 06JIaCTH.

OnTuyeckas KorepeHTHas
Tomorpadwms

CBeTOBOM CYHNEPKOHTHUHYYM I103-
BOJIAET HE TOJBKO OCYIIECTBIATH
9KOJIOTUYECKUM MOHHUTOPHHI BO3-
JyXxa BOKpPYI Hac, HO U IPOBOAUTH
ToMorpadudecKkne HcCCIeJoBaHUA
TKaHel opraHuama. OnTu4Yeckas Ko-
repeHTHasa ToMmorpadusa (OKT) Oblia
BIIEPBBIEC IIpejJiolKeHa J[[:eliMcom
Oymrumoro (James G Fujimoto) u3s
MaccadyceTCKOro TeXHOJOTUIECKOTI0
uHCcTHUTyTa. OHA HCIONb3yeTCcA IpHU
U3y4YEeHUU CEeTYATKHU Iy1asa, 6oJie3Hen
KOMKH, JKEJIYJIOYHO-KUIIEYHBbIX 3a60-
JIeBaHUU, a TAKIKE [IOPAKEHHBIX Kap-
IIMHOMOM KJIETOK.

I[Ipu ucnonsszoBanuum OKT usny-
YeHHe pas/iesdeTcA Ha JABE YacTH:
nepBas BbIJEIAET MecTo obpasia,
mojJIeKalee UCCaeJ0BaHUIO, a BTO-
pad (ee HA3BIBAIOT «OIIOPHO») TPOXO-
JIUT depe3 OITOBOJIOKHO, GOopMUpPYyH
ay4 6enoro nasepa. Korga uMnynb-
ChbI, OTPaMKEHHbIE NN pacCesHHbIE,
BHOBb OO0BEJUHAIOTCA C OIOPHBIM
U3JIydeHUeM, OHU JAaIoT YeTKYIO UH-
Tep(pepeHIINOHHY IO KapTUHY. TaKuM
o6pa3oM, Korja CBeT IomajaeT Ha
CKaHHUPyeMBI ydacToK, UHTepde-
PEHIINIO BBI3BIBAIOT TOJIBKO UMITYJIb-
CBHI, OTpasKeHHBIE HCCIEJyeMOU II0-
BEPXHOCTBIO. [Ipr 3TOM OIITHYECKOM
CKAaHUPOBAaHUU ITIOBEPXHOCTHU 06pas-
Ija BBICBEYHBAIOTCA 06I1aCTH C IIOC-
TOAHHBIM «OTKJIHUKOM», & OIIOPHBIHN
cBeT (opMHPYeT KapTUHY OIIpee-
JIECHHOT'O Pa3pelIeHns, Ha3bIBA€MbBIM
aKCHAJBHBIM U OCEBBIM.

Ha sTame pa3pabGOTKHU OITHYECKAA
KOorepeHTHasA ToMorpadus OCHOBBI-
BaJlach Ha CBETOAMOAAX U MMeIa aK-
cuanbHoe paspemeHue 10-15 MEM.
(/)11 cpaBHEHUA: BBICOKOYACTOTHAA
yIbTpa3ByKoBas Tomorpadusa HMe-

eT paspemenue nopsaaka 100 MEM.)

MONYYEHNE CBETOBOIO CYMNEPKOHTUHYYMA

Korpa uMnysnbc n3ny4eHuns BbICOKON MHTEHCMBHOCTM MPOXOAMUT HEPE3 ONTUHECKOE BONOKHO,
CBETB3aVMOJENCTBYET C BELLIECTBOM, B PE3YNbTaTE HEro NnpoTekaeT ha3osasi CaMoMOoAynaLms.
Kpome TOro BO3HMKaeT Macca Apyrux CamoBo36yXXAeHUI, B Pe3yNbTaT Yero reHepupyoTcs
LOMNOJTHUTENbHbIE YAaCTOTbl, CO3LaLLUMNE CBETOBOV CYNEPKOHTUHUYM

ONTUYHECKAA TPEBEHKA o CriekTpasnbHast

. <=  uwupuHa >
VMIMnynbCcHbIN nasep nocbinaet pag

UMNYNbCOB, KaX /bl U3 KOTOPbIX UMeeT
CNOXHYI0 YaCTOTHYIO CTPYKTYPY C Yy3KUM
crnekTpasibHbiM gnanasoHoM. CnekTp
cepuv UMNynbCoB hopMuUpyeT nocre-
fl0BaTENbHOCTb PABHOMEPHO pacnpe-
[leNeHHbIX AUCKPETHbIX YacToT — Tak
Ha3blBaeMyto rpe6eHkKy.

AunckpeTHas
YacTtoTa

YacToTa

MNHTEeHCUBHOCTb

DA30BAA CAMOMOAVNALNA —e

OneKTpoOMarHuUTHble KonebaHus NasepHoro UMnynbca (OTMEYEeHO KPacHbIM) UMEIOT OfHY
ONVHY BOMHbI (MOHOXpOMAaTU4eCKoe n3J1y4eHne), HO Pa3Hyto MOLLIHOCTb (ormnbaroLyasi oTMe4eHa
XXenTbiM). Takon UMMy bC MOXET B KaXAbli MOMEHT BPEMEHM YBENNYMBATb MPENOMSAIOLLYIO
CMOCOGHOCTbL Cpefibl Ha BEIMYMHY, MPOMNOPLUOHASIbHYIO MHTEHCUBHOCTU. C U3MEHeHneM
Koadh UL MEHTA NPENOMIIEHUSI MPOUCXOANUT CABUM pasbl BOJIHbI, 4TO BeAeT K MOABNEHMIO
HOBbIX [IJIMH BOJH M 4acToT.
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Bpewms

CMNEKTPANBbHAA WNPUHA —— o

MopenvposaHve NPOXoXAeHUs Yepe3 ONTU4eCKoe BOMOKHO MMMynbca ANIUTENbHOCTbIO
20 cdbemTOCEKYH[ (2¢107'* cek) nokasbiBaeT, Kak HennHelHble 3P eKTbl yBenmynsaroT
CnekTpanbHYo WUPUHY nmnynbca. PasnuyHble LBeTa B norapmmMmyeckom maclutabe
NpeacTaBnAloT MHTEHCUB-
HOCTb U3NYyHEeHNs B Y3KNX
cnekTpanbHbIX Anana-
30Hax (kpacHbIM LBETOM
OTMeYeHa BbICOKas UHTEH-
cuBHoCTh). B npusBepeH-
HOM npumMepe yxe Yyepes
2 MM ONTOBOJSIOKHA CNEKT-
panbHas LWWMprUHa MMnNysb-
ca cocTaBnsieT 4yTb 60/1b-
LLe OKTaBbl

[OnuHa BonokHa (Mm)

600 800 1,000
[AnuHa BONHbI (HM)
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OH3HKA

MUKPOCTPYKTYPA ONMTUYECKOI O BOJIOKHA

OnNTOBOJIOKHO C CUCTEMOMN CKBO3HbIX OTBEPCTUI COBEPLUMUIIO PEBOJIIOLUIO B 06/1aCTH
Nnosly4YeHnUs M UCMONb3OBAHWA CBETOBOro CynepkoHTUHYyymMa. OTBEpPCTUS CHUXAOT
KO3 PULIMEHT NPESTIOMIIEHNSA CPEAbI B 060/104KE, KOTOPasi OKPYXXaeT CEPALIEBUHY U3 TBEPAOTO
KBapua. MIMEHHO NO3TOMY CBeT (hOKYCUPYETCS B MPOAOILHOM safape. MIaMeHeHWe uBeTa
NPOXOASLLErO N0 BOMOKHY U3NTy4€EHWsI CBUAETENLCTBYET 06 YBENTMYEHUMN ETO CNIEKTPANTbHOM

LLUWPUHBI

MokpbITHE

IR
TR
TR ER]
LR
prnant

HoBble (eMTOCEeKyHAHBbIE HUMIIYJIb-
CHBbIE Ja3ephbl C BBICOKOU CTENEeHBIO
KOT€PEHTHOCTH CIOCOOHBI [aaBaTh
aKCHaJIbHOE pa3dpelieHre 9y Th MEHb-
e 2 MKM.

KpoMme Toro, npu yBeJIU4eHUHU IIHU-
PUHBl yBEJIWYHUBAeTCA U YYBCTBU-

TenbHOCTH OKT: 9TO JiejiaeT CBETOBOM

OB ABTOPE

Po6ept P. AnbdaHo (Robert R.
Alfano) — npodeccop OU3NKKM U WH-
XeHepHoro gena Cutu-konnepxa npu
YuusepcuteTe B Hblo-Mopk, anpekTop
WMHcTuTyTa ynbTpabbiCTPOK CNekTpoc-
konuu n nasepos. OH TakXe BO3rnas-
nset pa6oty Hblo-Mopkckoro rocy-
[apCTBEHHOrO LieHTpa NepcnekTUBHbIX
TEXHONMornn B o06nacTm MOTOHUKW.
NHTepecyeTcs paspaboTkon 6uomenm-
LIMHCKMX CPEACTB BU3yanuaauun, crek-
Tpockonuen, 6MoMU3NKON, ynbTpadbic-
TPbIMU NTa3epamMu, HeJIMHENHON ONTUKON
N POTOHUKON.

CYIEPKOHTUHYYM HJeaJbHBIM HHC-
TPYMEHTOM /1JI51 OITUYECKOHN KOrepeH-
THOH ToMorpaduu.

B 2002 r.
BopucowMm IloBaxkai (Boris Povazay)

rpyIimia BO rjyiaBe C

13 BEeHCKOro MEeJUIIMHCKOI'0 YHUBEP-
cureta (Medical University of Vienna)
HCIIONBb30BAJa Ha NPaKTHUKE HIPHU-
HITUII, OITMCAHHBIA BhINIe. [losydus
C TOMOIIbI0 MHOTOKOMIIOHEHTHOTO
ONTOBOJIOKHA 6enbly jJasep, Uccie-
JoBaTeJIU BOCIIPOU3BEIN U300pake-
HHE C aKCHAJbHBIM pa3pemieHHueM B
0,5 MKM (THOHUYHBIN pasMep KIeTKHU
npumepHo 10 MKM) KJI€TOK YeJIOBEKA,
HmopaskeHHBbIX KaplruHoMou. W 3To
TOJBKO OJUH NPHUMep NPUMEHEHUS
Gesoro yasepa.

VYixe celigyac 04eBUHO, YTO CyIlep-
KOHTHUHYYM, OTKPBITHIHN 35 1eT Ha3asj,
HeoOXoauM I JaJIbHEHUIIero pas-
BUTHUA MHOTUM 06jJacTAM HAyKH, U
ocTaeTcsd JUINb IpefnojaraThb, Ka-
KM CTaHEeT OKPYKAIONIUN HAC MUP,
ecJau XOTSA Obl YacTh HUAEH HUCCIIeI0-
BaTeJsied 6eJioro jazepa BOILJIOTUTCS

B KHU3Hb. W

OMNTUYECKAA KOFrEPEHTHAA TOMOTI PA-
®UA ocHOBaHa Ha Tex Xe nNpuHuunax, 4to u
V3W, HO oTnnvaeTcs NuLb B 60/1ee BbICOKOW
TOYHOCTbIO. Ha pucyHke npueefeHo o6bem-
Has 06pUCOBKA HOPMasbHbIX U NMOPaXeHHbIX
pakoM TKaHeW, W3BNEYEHHbIX Xupyprudec-
KMM MyTeM W3 TONCTON KULIKW 06pasLoB.
[MpuMeHeHe CynepKoHTUHyyma no3BonsieT
cosgaBatb Mofenu o6nagawLme novtn B 4
pasa 60nbLlUNMM paspeLlueHmeM, Yem cTaHaap-
THas ONTU4ecKas KorepeHTHas Tomorpadus
Ha OCHOBe Nla3epoBs

JONOJIHUTENBbHASA IUTEPATYPA

m Observation of Self-Phase Modulation
and Small-Scale Filaments in Crystals
and Glasses. R. R. Alfano and S. L.
Shapiro in Physical Review Letters, Vol.
24, No. 11, pages 592-594; March 16,
1970.

m Supercontinuum Generation in Photonic
Crystal Fiber. John M. Dudley, Goery
Genty and Stephane Coen in Reviews
of Modern Physics, Vol. 78, pages 1135—
1184; October 4, 2006.

m The Supercontinuum Laser Source:
Fundamentals with Updated References.
Edited by Robert R. Alfano. Springer,
2006.

m Encyclopedia of Laser Physics and
Technology. Rudiger Paschotta. Online
at www.rp-photonics.com/encyclopedia.
html
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MEAHLUMKHA

NccnepoBaHue paka
y AoMallHMxX cobak
MOXET oKasaTtb
HEOLIEHUMYIO
NOMOLLIb

B 60pbbe NpoTuB
OHKOJTOrM4ECKUX
3abonesaHumn

y Yenoseka

€CKOJIBKO JIET HasaJl JUPEeK-
Top HarnoHaJIbHOTO MHCTU-
TyTa paka IpU3BaJI yYEHBIX

HaWUTHU CII0CO6 IIOJITHOCTHIO N36aBUTh
J10/efi OT OHKOJIOTUYeCKUX 3aboJie-
BaHui Kk 2015 r.». OgHAKO HE BCE TaK
npocTo. [Ipu UCHIBITAHUU HA JTIOASIX
IOTEHIIMAJBHBINA BBIUTPHBIII OT 9KC-
MEePUMEHTAJIBHOTO JE€UYeHUA JOJIKEH
epeBeInBaTh ero puck. [loatomy uc-
clIe0BaTeIsIM HPUXOIUTCS 60OPOThCS
JIAIIb ¢ GOJBIIUMH Pa3pOCIIMMUCS
OIIYXOJIAMU, KOTOpBbIE HE IIoAJaBa-
JIMCH JIEYEHUIO IPYTUMU CPEACTBAMU
U UCIIBITHIBATH JIUIIb T€ JIEKAPCTBA, ¥
KOTOPBIX €CTh GOJIBIIIE IIIAHCOB Ha yC-

Imex. CpaBHHTCJ’ILHaH YK€ OHEKOJIorusda

JlaeT BO3MOKHOCTb IIPUMEHATDH HOBBIE
CI1ocoGhl JIeYeHU s HA PAHHUX CTAUAX
3a60/IeBAaHUA Y JKUBOTHBIX, KOT/[A OIIy-
XOJIb HE pa3pociiach, a METACTa3bl He
TIOPa3UJIN IPYTHe :KU3HEHHO BaKHbIe
OpraHbl, YTO, HECOMHEHHO, IIOBBIIIAET
IIaHCHI Ha yCIEX.

IMosTOMY cllenuaaIuCcThl B 061aCTH
CPaBHUTEJIBHONU OHKOJOIUU yOeik-
JIeHBbI, YTO MCCJIEJOBAHUSA, IIPOBO-
nIuMble Ha cofakax, IOMOTYT yCO-
BEpPIIEHCTBOBATh METO/bI JIEYEHUS
OIIACHOT'0 HeAyTa, BEIABUTH IIPUYU-
HBI €T0 BOSBHUKHOBEHUA U PA3BUTHUA,
a Takke pa3paboTaTb CIIOCOGHI ero
npodUIAKTUKH, INpUEeMJIeMble A
JesjioBeKa.



MERHLUMKHA

Mo4yemy cob6akn?
JlecATUIEeTUAMU aMEpPHUKaHCKHE
HCCJIeIOBATEJIN HCIHBITBIBAIN TOK-
CHUYHOCTHh HOBBIX IIPOTHUBOOIIYXOJIE-
BBIX IIpellapaToB Ha J1abopaTOpHBIX
GUTIAX, a 3aTEM HCIIOJb30BAIHN CBOU
3HAHUA AJA 00JIeTYeHUA CTpajgaHuA
Jofel. B HacrodAlee BpeMs y4YeHBbIe
CUHUTAIOT, 9TO MOMKHO IIPOBOAUTH Ta-
KO€ TeCTHPOBAaHUE NPaKTHYECKH Ha
BCEX JIOMAIIHUX cob6aKax, Y KOTOPBIX
66171 O6HApyKeH pak. Tak kak y cobak

cpefHE M BBICOKOM CTEIeHU 3JI0Ka-
YeCTBEHHOCTH Y YeJIOBEKa, a 0OCTeocap-
KOMa, CaMbIl PacIIpoCTPaHEHHBIN BU/
3JI0KAa4YeCTBEHHOM OITyXO0JUu KOCTeHd y
KPYTHBIX IICOB, TI0 CBOEH JIOKaTU3aIluu
B KOCTAX CKeJeTa M arpecCUBHOCTH
CPOJHHU OCTEOCApKOME Y IIOJIPOCTKOB.
IIpudeM, IO MHUKPOCKOIIOM paKOBBIE
KJIETKU, B3ATBIE y TeX U JPYTUX, IIPAK-
TUYECKH HepasJIuduMbl. CXOACTBO
MEX/y YeJIOBEKOM U COGAaKaMU IIPOSAB-
JIIeTCA TaKMXKe U B TOM, YTO y CaMOK,

Y1061 NOGEONTL Pak, HEOOXOANMO HAUTH
HOBblE METObl Ero PaHHEN OUArHOCTUKMN,
nevyeHnsa n NPoPnNaKTUKK

60j1€ee KOPOTKUH CPOK KH3HU, YeM Y
JTIofiel, y9eHbIe MOTYyT GBICTpee oIrpe-
JIeTUTh, HACKOJIBbKO 3 (PEKTUBEH TOT
WJIN WHOW HOBBIM METOJI JI€YE€HUS U
npopUIaKTUKU.

IToCKOIBKY B 6OJIBIIIMHCTBE CIyYaeB
obHapy:KeHNe paKa y JOMaITHUX KU-
BOTHBIX O3HA4aeT UX HEMUHYEMYIO
rubesb, BIaAeIbIbI B HAJEMK/IE CIACTH
JKU3Hb CBOUX JIIOOMMIIEB COIJIAIIAIOT-
csA Ha anpo6aliiio HOBBIX IpenapaToB
u MeToAHuK. Ecim skcnepuMeHTamb-
HBIE JIEKAPCTBEHHBIE CPE/ICTBA OKA3bI-
BawTCcA 3(pPEeKTUBHBIMU, TO Yy HUCCIIE-
JloBaTeJIell IT0ABIAETCA BO3MOKHOCTD
B laJIbHEHIIIeM IIOMOYb U JIIOJAM.

Taxme 3/I0KadecTBEHHBbIE 00pa3oBa-
HUSA, KaK OIyXOJIb MOYEBOIO ITy3bIPH,
MeJlaHOMa U paK POTOBOU IOJIOCTH II0-
pasKaroT Kak cobak, Tak U Jiroen. Yare
BCETr0o AMArHOCTHUpyeMasl Y KUBOTHBIX
¢dopma muMpomMbl HaTToMuHaeT B-kie-
TOYHYI0 HEXOMKKUHCKYI0 JHIMQPOMY

OB30P: PAK 'Y COBAK

Y KOTOPBIX AWYHHUKU ObUIN YAAJIEHBI
10 HACTYIUIEHUS II0JIOBOM 3PEJIOCTH,
3JIOKAYeCTBEHHbIE OITyXOJIU MOJIOY-
HBIX JKeJIe3 BOSHUKAIOT PeKe, YeM Y UX
CBEPCTHHUII, TAK K€ KAK U JKEHIIUHBI
C yAaJeHHBIMU SSUYHUKAMU WIN Te, Y
KOTOPBIX IO3JHO HAYaJINCh MEHCTpya-
UM YJIM PAHO HACTYIIMJIA MeHoIIay3a,
MeHBbIIIe GOJICIOT PAKOM I'PYIU.
OHKoJIoTUYeCcKre 3a601eBaHUSA Ye-
JIOBEKA U €ro 4eTBEpPOHOTUX JApy3ei
Ha OoIpefeleHHON CTaguu Pa3sBUTHA
3a6oJieBaHUA NPOTEKAIOT II0 OJHOMY
CIlEHApUIO: OJUHAKOBO 00pasyloT-
csi MeTacTasbl, OTBETCTBEHHBIE 3a
GOJBIIIYIO YaCTh JIETAIbHBIX UCXO0B.
Yro6Bl IOHATH, KAK IIPELOTBPATUTH
VX paclIpocTpaHEHUE, IIPOBOAATCH
nccjegoBaHUA Ha cobakax, 6ojero-
IUX PaKOM NOPEACTATEIbHON WU
MOJIOYHOH sxee3. [IocKoIbKy faHHbIE
o6pa3oBaHUA y TeX U APYTUX YaCTO
MeTacTa3upyIoT B KOCTH, 0co60e BHU-

B Y MuUnnnoHoB cobak OHKONOrnm4eckue 3aboneBaHUs MPOTEKalT NPakTUYEeCKn Tak Xe,

KakK y nogen.

| I/IsyquMe pakay goMallHUX NTUTOMUEB NO3BOJIUT Ny4Lle MOHATb NPUYUHbI €ro BOSHUKHO-

BEHUA y YenoBeka. Kpome TOro, uccnenoBaHua akCrnepnmMmeHTasibHbIX METO40B U anpoéaum

HOBbIX NEKAPCTBEHHbIX CPEACTB Ha XUBOTHbLIX NOMOryT Nogo6paTk ONTUMasbHbIE AO3UPOB-

K1 1 YCOBEPLUEHCTBOBATL CNOCOGLI BBEAEHUS NpenapaTos.

W [poBefeHne nccnefoBaHunii Ha co6akax ynyywnT MeToankn NpodrnakTUKn n neveHns

paka Kak y nofen, Tak v y ux YeTBEPOHOrUX ApY3eil.

MaHUe yIeIAeTCa U3y YCeHUIO B3aMO-
JIEMCTBUSA MEKY 3JI0KAYeCTBEHHBIMU
KJeTKaM1 U KOCTHBIMU TKAHSIMU.
CoenuaJucThbl B 06JIACTH 3BOJIIO-
IUOHHOW OGHOJIOTMH OTMEYaloT, YTO
KaK YeJI0OBEeK, TaK U €0 YeTBEPOHOT U
IPYT «CKOHCTPYHUPOBAHBD HAIOL0oOHe
TOHOYHBIX MAIllMH, U yCIIEITHOe BOC-
IIPOM3BO/ICTBO PABHOIIEHHO IOCTHIKE-
HHUIO QUHUITHON 4YepThl. (M3BecTHO,
YTO y MHOTUX BHJOB KHUBOTHBIX,
BEJIIOYAS IPUMAaTOB, CAMKA YyMUPaeT
BCKOpE II0CJIe TOTO, KaK 3aKaHIYNUBaEeT-
CA PeNPOAYKTUBHBIMN IIEPUOJ, Yero He
IIPOUCXOAUT C JIOABMHU U HEKOTOPHI-
MH JOMAaIlHUMU JKUBOTHBIMH. (CM.
) MBI
co3J1aHbl, YTOOBI TOGEAUTH B TOHKE 3a

CpeacTBo Makpomysoca, CTp.

IPOJOJIKEHUE POJa, HO IIOCJIE 3TOTO
yiKe He BaKHO, HACKOJIBbKO GBICTPO MBI
BBIIIZIEM U3 cTpod. JIIoAu Ha TeHeTH-
YEeCKOM yPOBHE ILJIOXO IPHUCIIOCObIe-
HBI K TOMY, YTOOBI IIPEJOTBpPAIaTh U
JIMKBUAUPOBATh HAKAILJIMBAIOIIHECT
C BO3PACTOM IIOBPEIKICHUSA KJIETOU-
HBIX CTPYKTYP, KOTOPbIE MOTYT HPU-
BOJAUTH K BPEJOHOCHBIM MYyTAIlUAM U
Pa3BUTHIO PA3JIUYHBIX 3a00JI€BAHUM,
B TOM 4YHCJIe paKa, KOTOPBIM MHOTrue
HCCIIeIOBATEN CIUTAIOT CTAPIECKON
60s1e3HBI0. B JasIeKoM IpOIIIoM HaIII
OPEeJKU KUIU CIUIIKOM MAaJIO, YTOOBI
3a6071€eTh CMepPTeJIbHON 60JIe3HBIO HA
CKJIOHE JIeT, U 6ylarofaps pasBUTHUIO
COBPEMEHHON MEIUIIMHBI U TUT'HeHBI
IPOJOIKUTENbHOCTD KHU3HU 4YeJo-
BeKka yBeanyuiaacb. OMHAKO B IOMKU-
JIOM BO3pacTe HacC CTaJ Of0JeBaAThb
pasiauyHble HEAYTHW. JloMallHUe Nu-
TOMIBI Giarofgapsa HAIIUM YCHIUAM
TaKKe JKUBYT JIOJbIIE CBOUX JUKUX
copoauvel, U NOTOMY IMOJBEPIKEHBI
CMepTeIbHBIM 3260 I€BAHUIM.

CoBeplueHCTBYS MeToAbl
JlBagnaTe MATH JIET Ha3aJ BBIABIIE-
HHE OCTEOCAPKOMBI y JIWI] MOJIOZOTO
BO3pacTa 03HaAdaJlo aMIIyTallHIo IIO0-
PakeHHONM KOHEYHOCTH, HasHaUYeHUe
MIpaKTUYeCKN 6eCIoIe3HOM XUMHUOTe-
panmu, BBeAEHHUA arpeCCHUBHBIX IIPO-
THUBOOITyXOJIEBBIX BEINECTB, W IOYTH
BCerza CMepTh. B HacTosAIee BpeMs

COBpEMEHHBIEe METOJUKHU BBIAAJIOIN-
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FPYMrbl PUCKA'Y COBAK

[Mopopbl cobak, npepcTaBneHHble Ha oTorpadusax, ocob6eHHo noasep-
XEeHbl TaKUM hopmam paka, KotopbiMy 6onetoT n nogn. OHKonornyeckne
3aboneBaHus NpoTekalwT Y HUX TaK Xe, KaK Yy WX X035eB: CUMMNTOMbI
60ne3Hu, noKannaaumsa onyxosnemn n nNpoLecchl, NPONCXOAsALLNE B TKAHSAX,
KOTOpble MOXHO Habnwo[aTe NoJ MUKPOCKONOM, aHanorunyHbl. Takoe
CXOACTBO O3Ha4aeT, 4TO pe3ynbTaTbl BO3AENCTBUA IKCNEPUMEHTanb-
HbIX NpenapaToB Ha XWUBOTHbIX AOJIKHbI MOKa3aTb, Kak 3T COeAUHEHUS
CMOryT NomoYb noasam. Kpome Toro, nccrefjoBaHue reHos, ycunumseato-
LMX MOABEPXEHHOCTb paga nopof cobak KOHKPeTHbIM dhopMam paka,
[AOSHKHO NOMOYb BbIABUTL FeHbl Nl0JeN, OTBETCTBEHHbIE 3a npefpacno-
NIOXEHHOCTb K paKy

'

,

30M10TUCTLIV peTpusep: numgoma

Yay-vay: pak xenygka

i
CKoTY-Tepbep: )
pak MO4YeBOro ny3bips BoKCep: pak Mo3ra  ds 'Lh

gf.qpeHHaﬂ KOCTb, Konnu: pak HOCOBOW NONOCTH

BepxHas ventocTtb, 11

392

JNonatka, 4 W
)’,,, PacnpefgeneHne metactasoB B KOCTAX CKefieta cobak
NOAYMHAETCA TOW Xe 3aKOHOMEPHOCTU («BbllLE JIOK-
TA, BbllLUe KONeHa»), koTopas HabnwogaeTca n y niogen.
Tpyanna, 3 [MoHnMaHune nokanusayum 3N0Ka4eCTBEHHbIX OMyXonen
B 6eplio-
Bon Kotab, 1ane Y XWUBOTHbIX MOMOXET 06bACHUTL pacnpepeneHne Ho-

j BOOﬁpaSOBaHVII‘/'I y 4enoBeka U, BO3ZMOXHO, noacKaxeT
MacTHas kocTs, 1

Mneuesasn
KOCTb, 29

JlyyeBasi KocTb, 3

JlokTeBasn Y
KOCTb, 7 (7

HOBble MeTOobl nNevYyeHuns.
Yucnamm 0603Ha4eHO KOMHECTBO METACTa30B, 06Hapy-
XXEeHHbIX B JaHHOM MeCTe B O4HOM nccrnegoBaHun.

<K
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MERHLUMKHA

BaHUSA ITOPAKEHHOU KOCTHOU TKAHU
U 3aMeHa ee IIepecakeHHOU 3/10po-
BOM TKAHbBIO M METAINYECKUMU M-
nJaHTaTaMHU II03BOJIAIOT H30exaThb
amnyranun. CtuBeH Yurpoy (Stephen
Withrow) ¢ kosuteraMu B YHUBEpPCUTETE
mrara Kosopano, mpoBoasa skcnepu-
MEHTBI Ha cofakax, yCOBEPIIEHCTBO-
BaJl METOJUKY IIPOBEICHUS OIlePAIUH,
YTO CHHU3UJIO BEPOATHOCTH BO3HUKHO-
BEHUA OCJIOKHEHUH. YJeHbIe IIPeIo-
JKUJIM TIOMEIaTh KOCTHBINA LIEMEHT B

KOCTHOMOS3TOBYIO IIOJIOCTD IIePeCarkeH-
HoU TKaHU. Taxxke GbLIO IOKA3aHO, YTO
npejionepaTuBHAs XUMHUOTEPAIUA C
BBE/ICHHEM BeIlleCTB HEIIOCPEICTBEHHO
B apTEPHIO MOKET IIPEBPATUTh Heolle-
pabesIbHYIO OIyXOoJIb B onlepabebHyIo,
9TO IPUBEJIO K 3HAYUTEIHLHOMY yBe-
JIMYEHUIO JTOJIA TIOJPOCTKOB, KOTOPBIM
yaaeTcs IOMOYb.

JlokanbHOE BO3eliCTBUE HEIIOC-
PEICTBEHHO HAa OIyXOJb IIPH IIOMO-
IV XUPYPTUU WU JIYYeBOM Tepanun

WOEATIbHAA MOOEJIb HA XKMUBOTHbIX: HEOBOCHOBAHHAA KOHLEMLNA

PbI3YHbI YaCTO UCMONB3YIOTCA B UCCNEA0BATENbCKIUX Na6opaTopusix, 04HAKO METOAbI NIe4eHuUs,
oTpa6oTaHHble Ha HUX, HE BCEraa noaxoasT Noasm

HekoTopble cneumanncTbl HACTanBaKT, YTO MOUCK NMPOTUBOOMYXOSEBbLIX Npe-
naparoB MAET Ype3Bbl4aNHO MeANEHHO U3-3a HEaAEeKBaTHOCTU CYLLIECTBYO-
Lunx mogenen paka yenoseka. OgHako, Kak NoKkasbiBaeT NpakTuka, 6e3 HMX
He 060MTUCL. [1eNo B TOM, YTO «MMUTaLUU» paka Ha rpbidyHax Bbl3blBAIOT
Yy HUX «ObICTPbIA pak», (T.e. AeNaT UHBLEKLMIO OMYyXONEeBbIX KNETOK Unun
60M6apAUPYIOT KaHLeporeHaMmn B KOHLEHTpaLMsAX, HAMHOMO MPeBbILIAOLLUX
Te, C KOTOPbIMU MOXET CTOJIKHYTbCS YenoBek.) COMHUTENbLHO, 4TO6bI (hop-
MUpPOBaHME 310Ka4€CTBEHHOro 06pa30BaHNs, BbI3BBAHHOIO TaknuMm 06pasom,
MOrf10 6bl TO4HO BOCMPOU3BECTU CIOXHbIE NMPOLECCHl €ro BO3HUKHOBEHUS
y niogen, Hepenko ansuwimecs 6onee 20-30 net. Onyxonm Xe, CNOHTaHHO
BO3HMKaLLMe y cobak, AalT BO3SMOXHOCTb U3y4aTb ECTECTBEHHOE TEYEHNe
60Me3H1, OQHAKO HX OfHa MOAESb, MOMy4EeHHas Ha XMBOTHbIX, HE CMOCO6HAa
OTBETUTb Ha BCE BOMPOCHI, CBA3AHHbIE C NPOPUNAKTUKON UNKN NeHEHNEM
KOHKPETHbIX TUMOB paka y Yyenoseka. Viccnegosarenu npeycnenu 6bl 607b-
we, ecnu 6bl BbIGMpPanM MOLENN B COOTBETCTBUM C MOCTaBIEHHbIMW 3aa-
Yamu: B OQHUX Crydasx NOAOMAYT KNETOUHbIE KYNbTYPbl NN SKCMEPUMEHTbI
Ha rpbi3yHax, B Apyrux, — TofNbKO UCCefoBaHNSA Ha NOAsX.

NIPUMEHSAETCS JIOCTATOYHO IITUPOKO U
YCIIEIITHO, OJJHAKO CIIPABUTBHCH C Me-
TacTasaMU 3HAYUTEIBHO TPYyJHEe.
3neck yxe TpebyeTca XHUMHOTepa-
nusa. HoBble coeuHeHMUdA, cO3JaBa-
eMble B Hallld JIHH, HalleJIeHbl Ha TO,
4T0OBI 326JJOKMPOBATH IIPOIIECC POCTA
MeTacTa30B Ha KJIETOYHOM ypOBHe,
a TaKIXKe IIOBJIUATH HA YYBCTBUTEIb-
HOCTb KJIETOK K IIPOTUBOOITYX0JIEBBIM
npenaparaM. CerojHsa Ha IIcax KpyIl-
HBIX II0POJI, 6OJIBHBIX PAKOM KOCTU C
MeTacTas3aMHU B JETKUX, UCCIeAyeTCs
nericrBue ATN-161, sKCcIepUMEHTAIb-
HOI'0 BEIeCTBa, KOTOPOE IOAaBJISET
o6pa3oBaHME HOBBIX KPOBEHOCHBIX
COCYJIOB, CIIOCOOCTBYIOIIMX PpOCTY
OIIyXOJM U MeTacTas3oB. Takmke U3y-
gaeTcs crnoco6HocTh ATN-161 ycunu-
BaTbh 9P (PEeKTUBHOCTH TPAJUIINOHHON
XUMHOTepanuu. Eciu sKcnepuMeHThI
Ha KUBOTHBIX IIPOUAYT YCIIEIIHO, TO
BCKOpe HAYHYTCHA KJIHUHUYECKHUE HC-
IIBITAHUA HA JTIOAAX.

HccnepoBaTenu paka Takxe obpa-
IIAI0T BHUMaHMe Ha 60Jiee IPUBBIYHbIE
¢apmakoIoruyecKue BemmecTBa, BRIO-
4Jasg HeCTEPOUAHBIE IIPOTHBOBOCIAII-
TenabHbIe npenapatsl (HIIBII) — kaace
COEJMHEHUM, B YUCJI0 KOTOPBIX BXOAUT
n6bynpoden u nupokcukam. Hekotopsre
U3 9TUX BEIIECTB IPOABUIM 3HAYHU-
TeJIbHYIO IIPOTUBOOIIYXOJIEBYIO AKTUB-
HOCTBb IIPOTUB OTAEJBbHBIX PAa3HOBUI-
HOCTEN OHKOJIOTMYECKUX 3a001eBaHu
y JAoMallHUX IuToMIeB. Hampumep,
IIPU HCC/IeJIOBAHUU pPaKa MOYEBOIO
Iy3bIpA Y COOGAK BBIACHUJIOCH, YTO IIU-
POKCHUKaM OKa3bIBAeT CYyIIeCTBEHHOE
IIPOTUBOOITyX0JIEBOE Bo3jelcTBUe. B
pesynbraTe BEIeCTBO GbUIO PEKOMEH-
JIOBAHO ISl KJIMHUYECKUX MCIIBITAHUN
Ha JIIOAAX C IeJIbIO BBIACHUTD, CMOMKET
JIA OHO IIPEAOTBPATUTH IIPOIPECCUPO-
BaHME IIPeJPaKOBOM 9PO3UHM MOYEBOIO
ITy3bIPA B PaK.

Paspa6oTKa HOBBIX METO/IOB Jieye-
HUA OHKOJIOTUYECKUX 3a6ojIeBaHUM
He CBOJIUTCSH K ITIOMCKY HOBBIX JIEKapC-
TBEHHBIX IIPENapaToB, a IpejaIoJara-
€T ONTHUMHU3AIMIO JOCTAaBKHU Belllec-
TBa B OpPraHu3M nanueHTta. Kakum
crioco6oM Haub6osee 3(PdEKTUBHO

BBOAUTL Ipenaparbl? OTBETBHl Ha
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BOIIPOCHI TAKOTO Pojia HEOOXOAUMBI
YYE€HBIM, UCHBITBIBAIOIIINM HOBBIE JIe-
KapCTBEHHBIE CPE/ICTBA IIPOTUB paKa
jgerkux. Eciu nrekapcTBO He monazeT
B OITyXOJIb B HEOOXOAMMBIX KOJTHYEC-
TBaX, TO IAaXKe T€ BEIIeCTBA, KOTOPBIE
OTIIMYHO CIIPABJIAITCA C OIyXoJe-
BBIMHM KJIETKAMHU B 4dalkax IleTpwu,
HE€ CMOTYT IIOMOYb ITAITUECHTY. Bonee
TOro, JocTaBKa (papMameBTUIECKUX
COEeIMTHEHUH HEIOCPEACTBEHHO K Op-
raHy-MUIIIEHH (TAK Has3bIBaeMas pe-
THOHaJIbHAA Tepalus) H03BOJIAET U3-
6eKaTh TOKCUYECKOTO BO3AEUCTBUSA
Ha OpraHN3M, BO3HHUKAIOMIETo IIpH
CHCTEMHOM IIPUMEHEHUU.

VcciiefoBaTeIl MCIIOIb30BAIN JI0O-
MAalllHUX cOo0aK /Ul M3y4eHUs MHTpa-
Ha3aJIbHOTO BBEACHHUA HHTepHeﬁKH-
Ha-2 (WUJI-2) — He6GOJBIION MOJIEKYIIBI
UMMYHHOH CHCTEMBI, IIpeJCTaBUTE-
JIST TPYIIIBI NUTOKWUHOB, JUIA JIEYEHUS
CIIOHTAQHHO BO3HMKAIOIIEr0 paka Jier-
KuX. IToJoKUTeIbHBIE PE3yIBTaThl 9K-
CIIEPIMEHTOB Ha *KUBOTHBIX JJAJIU BO3-
MO¥KHOCTB IIPHUCTYIIUTH K UCIIBITAHUAM
uHraganuu NJI-2 Ha nanueHTax ¢ Me-
TacTasaMU B JIETKUX, a 3aTeM K IIPOBepP-
Ke 9 PEeKTUBHOCTH APYroro NUTOKMHA
— (dpaxTOopa, CTUMYIHPYIOIIET0 KOJTOHUI
rpaHynonuToB. [Tog60p ONTHMAaTBHBIX
JI03UPOBOK U IIPOTOKOJIOB JICYEHUS JIUIA
co0aK IIOMOMKET B JaJIbHEMIIIEM HE JI0-
IIyCKaTh OIIMOOK IIPH alrpobaliii 9THX
BEIIIECTB Ha JTIOAAX.

Kpowme Toro, 6irarogapsa HaIIuM J10-
MaITHUM IATOMI[aM MOKHO BBISIBUTH
CTENeHb PACIPOCTPAHEHUSA OIIyXOJIH,
TaK Ha3blBaeMble KIMHHUYECKHUE CTa-
UM, olpejeseHNe KOTOPBIX KpaiHe
BaKHO JUJI Ha3HAYEHUA MaKCHUMaJb-
HO 3(Q(EeKTUBHOro JeYeHUd, Korjga
HOTeHIIUaJIbHAaA [10JIb3a IAIIUEHTY Ha
JaHHOU cTaauu 3abojieBaHUA CyIIec-
TBEHHO IIPEBBIIIAET PUCKHU, a GKECT-
KH€e BO3JEUCTBUA» JAIOT rapaHTHUPO-
BAHHBIA TNOJIOKUTEIbHBIN 3P @EeKT.
Hampumep, B ciiy4ae TOYHOTO OIIpe/ie-
JICHUSA U IIOCJIEYIOIIero XUpyprudec-
KOTO yAaJIeH!A JIETOYHBIX METAaCTa30B
IIAHCHI BBIXKUTD Y IIOJJPOCTKA C OCTE0-
CapKOMOH IOBBIIIAIOTCA.

O6GBIYHO HAJIMYNE U pa3Mephbl MeTa-
CTa30B OIPEJENAIOTCA IPU IIOMOIIH

HEMHBA3UBHBIX METOJ0B, TaKHUX KaK
KOMIIbIoTepHasA Tomorpadusa. OquH us
aBTOPOB 9TOU craThu ([aBuUA Yorepc)
COBMECTHO C HCCJ€J0BaTeIAMU U3
HIKoab!

MeaunuHbl HMHAMAHCKOrO

VHUBEpCUTETA, IIPOBEIN ToMOrpa-
dudeckoe HCCIEIOBAHUE JIETKUX Y
cobak CTpajarolluX PaKOM KOCTEH.
3areM TIocjie BCKPBITHA M3ydasnaach
HEMOCPEJCTBEHHO JIeroyHasd TKaHb.
OKa3asochk, YTO BBICOKOTEXHOJIOTHU-
HO€ CKaHUPOBAaHHE, aHAJOTUYHOe

TOMY, KOTOPO€ IIPOBOAUTCS AJIsI OIIpE-

OueBUHO, YTO HEJOCTATOYHO BHI-
OpaTh U3 OOIIMPHOIO apceHala Be-
IecTB Haubosiee MepCIeKTUBHBIHN IIpe-
rmapat, Heo6X0AUMO TaKKe IIPABUIbLHO
mogo6paThk 103y ¥ METOABI €T0 BBEJe-
HUA, YTO BCerja Heserko. Hampumep,
HECKOJIBKO JIET Ha3aJ| /Ba KPyITHOMAacC-
mMTa6GHBIX HMCHBITAHUA METOOB IIPO-
dunakTurm paka jerkux B CIIIA mpo-
Ba/IMIHCh. HeonaHHO BBIACHIIIOCH,
9TO MAIEHTHI, ITOIyYaBIIre GobInme
J103bl aHTUOKCH/IaHTA 6eTa-KapoTHHA,
3a60J1eBaI PAKOM TOpas/io Jalle, 9YeM

CneuunanmcTtbl B 06NnaCT CpaBHUTENBbHOM
OHKOJIOMMKn cnpawumBatoT: nodemy Obl

He NpeBpaTUTb EXEroAHyo OaHb paky
co6a4YbMM XUIHAMU U3 OJHOIO JINLLb
NCTOYHMKA neYyann B HaLuMOHa bHbIN
pecypc 1 NoMo4Yb TEM CaMblM

Kak cobakam, Tak un fitogsam?

JleJIEHUsI CTa Uil 3a60JI€BaHUA Y IO/ -
POCTKOB C pakKoM KOCTel, He CMOIJIO
BBISABUTH BCE ME€TacCTa3bl 1 UX TOYHYIO

JIOKQJIU3aIlHIO.

MpodmnakTuka
OHKOJIOrM4yeckmux sa6onesaHuin

ITomumo YCOBEPIIEHCTBOBAHUA M€E-
TOJIOB JIMATHOCTUKH U JI€YEHUA OHKO-
JIOTUYeCKHUX 3aboJeBaHUM, HCCIIENO0-
BaTeJIN CTPEMATCA HPeJOTBPATUTH
BO3HUKHOBEHHE CMEPTEJBHO OIIaCHON
6onesnn. Kak Hu cTpaHHO, ITpodu-
JIaKTHKA ABJIAETCA OTHOCUTEIbHO HO-
BOH KOHIIENIIMEH B OHKOJIOTUYE€CKOM
Hay4HOM coo0IIecTBe, B OTJIUYHE OT
KapAUOJIOTUH, I/ie IPeayIIpeKIeHUIO
60JI€3HU cepAlla yiKe JaBHO yAedeT-
cA oco60e BHUMaHUE, UTO IT03BOJIHUIIO
CIIacTU MUJLJIIMOHBI KU3Hel. TepMuH
«<XUMUOIIPOPUIIAKTUKA» ObLTT BBEJIEH
B Hay4YHBIU obuxoz 30 seT Hasan, of-
HaKo ToJbKo B 2002 r. ucciiefoBaTeiu
u3 CIIIA cTanu cepbe3HO o6CyXIATH
HOBEHIIIME AOCTHKEHUA B 006JIacTH
npodUIaKTUKN paKa B HAIIMOHAJb-
HOM Macmitabe.

KOHTPOJIbHBIE HUCIBITyeMble, KOTOPBIM
naBasu 1aie6o.

MoryT 1M dKCHEPHUMEHTHI Ha CO-
6aKax YCKOPUTH Pa3BUTHE METOJIOB
npoduygakTUku parka? OTBeT Ha
JJaHHBIN BOIIPOC OJTHO3HAYHBIN — J1a.
IIpoBeeHHbIE HeJaBHO HCCJIeAOBa-
HUSA Ha 3TUX JKUBOTHBIX IIOMOTJIU OII-
penesuTh JO3UPOBKY aHTUOKCHUAAH-
Ta MHUKpPO3JIEMEHTa ceJieHa, KoTopas
CHUIKAET BEPOATHOCTh BO3PACTHBIX

OB ABTOPAX

Aasup Yotepc (David J.Waters) — npo-
dheccop CpaBHWUTENbHOW OHKOMOrUWU B
VHuBepcutete [lepabto, COAUPEKTOP
LleHTpa cTapeHuss M TEYeHUs XMU3HU
[MepObld M WCMNOMHUTENbHLIA JUpekK-
TOp Pakosoro doHpa um. Oxepansga
Mepdu B YacTt-JlacbeneTTe, Wt. MHanana
(West Lafayette, Ind).

KeTnuH YannpacuH (Kathleen Wildasin)
— XypHanucT u3 wrarta KeHTykku, cne-
LManuanpyroLwmmnca Ha MeauLnuHCKON n
€CTECTBEHHOHAaY4YHOW TeMaTUKe.
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TreHeTUYEeCKUX H3MEeHEHHH B HPOo-
crare, IPUBOAAIIUX K paky. Brlio
06HaApPYKEHO, UTO y MOMKUIBIX IICOB,
ROTOprM AaBajain yMepeHHbIe A 03bI
cejJeHa, cTeneHb nospexaeHuda JHK
B npocTaTre Oblja HUMKE, YEM Y KHU-
BOTHBIX, IOJIyYaBIINX MEHbIIIEE NN
GoJibIllee KOJIMYEeCTBO BEIlleCcTBa.
MHorue rogbsl co6aKH HCIOIb3Y-
I0TCS B HCCJeJoBaTeIbCKUX Jabo-
paTopuax JJid U3YyYEHUSA OCTPBIX U
JIOJITOBPEMEHHBIX BO3JEUCTBUN Ha
OpraHU3M BBICOKUX /103 KaHIEpO-
T€HHbIX XMUMUUYECKUX COeZ[HHeHHfI.
OpHaKO HAIIYU JOMaNIHUE TUTOMIIBI
MOTYT CTaTh CBOEro poja CTOPOIKE-
BBIMM IICAMMU, BBIABJIAA MPUCYTC-
TBUE B JloMaXx U IBOpax Jaxe He3Ha-

YHUTeTbHOU KOHIIEHTPAIIUH OIaCHBIX
BeIIeCTB, CIIOCOGHBIX BBI3BATh OHKO-
Joru4YecKue 3a60JeBaHUA, KOTOPHIE
Y KUBOTHBIX ITIPOABJIATCA PaHbIIE,
4eM y Jofgeii. B aToM oTHoOmeHUH
IIOKa3aTejJbHA Me30TeJroMa — 3a-
GoJleBaHUE TKaHEe#, BBICTUIAIOMINX
IPYAHYIO U GPIOMIHYIO IIOJOCTh, B
pAne ciydaeB pasBUBampIleecd B
pesyiabpTaTe KOHTaKTa Cc ac6ecToM.
B Hacrosmee BpeMsa HcclefoBaTe-
JIU IOJIY YUJIU MOATBEPKACHUA TOTO,
9TO Yy AOMAIIHUX COGaK ME30TeINO0-
Ma TaKiKe B 3HAYUTEJbHOI cTelle-
HU CBf3aHa CO B3aWMOJEHCTBUEM
c ac6ecToM, dalle BCEro IIOTOMY,
9YTO }KUBOTHOE HAXOAUJIOCH PAAOM C
x03AMHOM. OJHAKO €CJIH y YesIoBe-

HEBOCIPUUMHYMBOCTb K PAKY: YPOKU OOTTOXUTENEN

Puck BO3HNMKHOBEHUSA 60MbLUNHCTBA
¢OopM CMepTENbLHO OnacHom 605es-
HW Y Nofen n cobak CTpeEMUTENBHO
BO3pacTaeT K cTapocTu. Bo3Hukaet
3aKOHOMEPHbI BOMPOC: MOXET nn
pak pasBUTbLCHA B pe3ynbraTe Ha-
KOMJIEHUSA MOBPEXOEHUN Ha reHe-
TU4eCKOM ypoBHe? [lpoBefeHHble
nUccrnefoBaHUa Ha [OONroXUTensax
(cTtapwwe 100 neT) onpoBepran pac-
XOXee MHEeHMe W nokasanu, 4To
rny6okKue CTapuku ropasfo MeHee
nonBep>XXeHbl OHKOJIOTMYECKUM 3a-
60neBaHnsIM, YeM Te, KTO ymMupaeT
B Bo3pacTte 70—80 net. A o6napatot
11 TAKOW Xe YCTOMHYMBOCTbIO K paKy
co6aKn-aonroXxuTenn?

YT06bLI OTBETUTH Ha 3TOT BOMPOC,
Mbl PEKOHCTPyMpoOBanu MeauumHC-
KM€ UCTOPUM XXUIHWU BGONbLLOIO KO-
nnyecTtBa poTeennepoB B CeBepHom
AMepuke 1 06Hapy>XuUnu, 4To Bepo-
ATHOCTb YMEPETb OT paka B Te4YeHune
[ABYX JIET NOBbILLANACL C BO3PACTOM

05 B3pocsbix ocoben BnaoTb go 10
1eT, a 3aTeM cHxanacb. bonee Toro,
YypesBblHaHO CTapble MCbl (CTapLue
13 net) nmenu ropasgo MeHbLLYHO
BEPOSITHOCTb MOrMOHYTb OT OHKOJIO-
rMyeckunx 3abofieBaHUn, Yem 3pesble
Unu Monopgble, XOTs pUCK rméenn ot
OpYyrux MNPUYUH NPOJoKan MoBbl-
warbcs. OTO OTKPbITUE MO3BOMSET
NpoBOAUTb MUCCNEenOBaHWUs, Hanpas-
JIEHHbIEe Ha CpaBHEHWEe co6ak-pos-
roXuTenen ¢ TeMu, KOTopble UMeoT
06bI4HYI0 MPOJOIKUTENBHOCTb XKN3-
HW, @ TaKXe BbISIBUTb FeHbl, OTBEYalo-
Lne 32 HEBOCTPUMMYMBOCTb K paky,
a TaKkxXe U3y4uTb, He XapaKTepHbl Nn
U ONns nogen-gonroxXmntenen Te xe
reHeTM4yeckne Bapuaumm (monvmop-
13M), KOTOpble OTBETCTBEHHbI 3a
YCTOMYUBOCTb K paky 1 Heo6bI4arlHO
BbICOKYIO MPOAOIHKUTENBHOCTb XKUN3-
HW y cobak. Ecnun aTo okaxeTcs Tak,

CMepTHOCTb Cpeaun poTeeiniepos
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[Ansa poTBeinnepos ctapLue 10 neT BEPOATHOCTb
nsbexartb CMEPTY OT paka Bo3pacTaeT

Ka IIepBble CUMIITOMBI MOTYT HIpPO-
ABUThCA gaxke crnyctda 30 jet, To y
cobak — MeHee UeM uepe3 BOCEMb JIeT.
IToaTomy 3a6oieBaHUE YEeTBEPOHOTO-
To Apyra JOJIZKHO HAaCTOPOKUTH JIIO-
Jlell 1 UM cJIeiyeT He3aMeUINTEeIbHO
3aHATHCSA NOUCKOM HMCTOYHUKOB 3a-
TpA3HEHUS.

CerojiHA yKe U3BECTHBI reorpadu-
YeCKHe «TopA4Hue TOYKH», Tfie OIpe-
JleleHHble (DOPMBI 3JI0Ka4eCTBEHHOMU
OIIyXOJIM BCTpedaroTcs Haubosee yac-
To. HammpuMep, KeHIIIUHEBI, }KUBYIIHE
B rpadcTBe Mapun B Kanmudopnun,
yaine aApyrux xutenabHul CIIA ctpa-
Jlal0T PAKOM TIpyAu. g TOTO, YTOGHI
pasobpaTbCcs B CUTyallUd, UCCIENO0-
BaTe/JIU He TOJIbKO CPAaBHUBAIOT I'eHe-

o

TO YYeHble CMOryT y3HaTb, Kakum
06pa3oM MOMEKYNSPHbIE B3anMo-
OencTBus, ynpaBnsemble OaHHbIMU
reHamu, BRVSIOT Ha Mpenpacnosno-
XKEHHOCTb K 3a60NeBaHNIo Ha TKaHe-
BOM YPOBHE.

B HacTosiLlee Bpems npoBoAsTcs
JeTanbHble UCCNefoBaHUs TKaHew
no martepvanam ayToncuu, B3aTbIM
oT cobak-gonroxutenen. OHu npu-
3BaHbl OMNpefenuTb, oTpaxkaeT u
HEBOCMPUUMYMBOCTL K paky mnos-
Hoe nojaBfieHne 6GMONOrMyYecKnx
CcOoO6bITUIA, KOTOPblE NPUBOAAT K paKy
(Hanpumep, Yepes ycuneHHoe BOC-
ctaHoBneHve noepexaeHni OHK),
W XXe Ha camoM [erne Onyxonu y
HUX BO3HWKAIT, HO HE CTAHOBATCS
YyrpoXxarwLmnmm XunsHu. Jlydwe no-
HSIB FTEHETUYECKY U maTtosiornyec-
KYIO OCHOBbI YCTOMYMBOCTU K paky
Yy LONMrOXWUTENEW, y4YeHble CMOryT
nepenTy K CO3JaH1I0 NPaKTUYECKUX
METOA0B, CHVXAIOLLMX CPEHION BE-
POSATHOCTb 3a60NeBaHNs pakoM.



MEAHLUMKHA

THYECKHE U WHBbIE XapaKTePUCTHUKU
GOJIBHBIX U 3/I0POBBIX JIIOJIEU, HO U
CO3aI0T PEECTPhl OHKOJOTHYECKUX
3aboseBaHUM cpeau COGAK, JKUBYIIIUX
B JaHHOU MecTHocTH. Ecam 6yzer
YCTAHOBJIEHO, YTO YaCcTOTA CJIydaeB
paka y KEeHIIWH KOppeJIupyeT C aHa-
JIOTUYHBIM IIOKa3aTeJIeM y }KUBOTHBIX,
TO IPUYMHY NOSABJIEHUA 60JIe3HU IIPU-
eTcA UCKATh B OKPY:KAIOMIEH cpefe.
W 3xech HEOIEHUMYIO yCJIyry Ham
CMOTYT OKa3aTh HAIIIM YeTBEPOHOTHE
Py 3bs.

V3BE€CTHO, YTO MHOTI'ME€ TOKCUYHBIE
COeUHEHUsI, TaKUe KaK ITeCTUIIUJbI,
KOHIIEHTPUPYIOTCA B JKUPOBBIX OTJIO-
skeHUuax. [loaToMy aHaMM3 TKaHEU co-
6ak, coOpaHHBIX BO BpeMA OOGBIYHBIX
XUPYPruydecKUx olepanuii (Harpumep,
IIPU CTEPUIN3AIINH WM ay TOIICHH) II0-
MOKET HCCJIeIOBATEIAM IPOAHAIN3H-
PoOBaTh CofiepKaHUE U KOHIIEHTPAIIHIO
PA3IUYHBIX XUMHUYECKUX BEIECTB B
obpasnax U cAeIaTh 3aKII0YEHHs OTHO-
CUTEJIbHO 9KOJIOTUYECKON OGCTAaHOBKU
B IaHHOM pEerHoHe.

KTo He 6oneeT pakom

ITpaKTUYeCKU KamK/ I MOKET BCIIOM-
HHUTH KaKOTO-HHUOYAb CBOEro 3HAKOMO-
T0, KOTOPBIH KyPHJI IO IBE ITAYKH CHUTa-
PEeT B JIeHb U GJIATOIIOIYYHO JOKIII JO
nIyGOKOI cTapoCcTU, TaK U He 3aboseB
pakoM Jierkux. Tak Kakue ke paKkTopbl
OIIPEeNEeIAI0T YyCTOMYNBOCTE K 3JIOKA-
YeCTBEHHBIM 006pasoBaHUAM? OJHUM
U3 c1ocOo00B IIOJIYYUTH OTBET HA 9TOT
BOIIPOC CTAJIO U3y4YeHHe '€ HeTUKU, ITH-
TaHUA U 06pasa :KU3HHU JII0oJeH, He II0-
BEPIKEHHBIX PAKY.

OxasaJiocb, 9TO GOJILITMHCTBO CTa-
PUKOB, IpoKUBIINX Gosee 100 ier,
YMHpPAIOT OT Pa3JIMYHBIX CTaPYECKUX
6GoJie3Hel, HO TOJIBKO HE OT OHKOJIO-
rTuvecKkux 3abosieBaHuii. OJHAKO BBI-
SICHATH Yy CTOJIETHEH CTapyIIK{, Kak
OHa muTajgach B 45 JIET U KaKOB ObLIT
ypoBeHb ee (PU3NYECKON aKTUBHOCTHU
B IIOJIPOCTKOBOM BO3pacTe, IIPaKTH-
YeCKH HEeBO3MOKHO. [loaTomy YoTepc
pel y3HaTh, HaGII01aeTCA I aHa-
JIOTUYHOE SBJIEHUE y COOAK-OJITOKH-
Tesiei? OTBET OKA3aJICA MOJIOKUTEb-
HbpIM. Temnepb, OIPOCHUB BiajelbIleB

OYEHb CTAPBIX IICOB, MOMKHO OyZeT pe-
KOHCTPYHPOBAaTh UCTOPUIO UX KU3HU.
Ecnu 706aBUTH K 9TOMY BO3MOMKHOCTh
cobupaTk Ouonormyeckue o6pasIibl
(HampuMep, KPOBb I T€HETHYEeCKO-
ro aHaJIN3a U HCCIeOBaHUA PabGoThI
OpraHoB) KaK OT CAMHUX COGaK-I0JIro-
JKUTeJIeY, TaK U OT HECKOJIbKUX IIOKO-
JEeHUN UxX IIOTOMKOB, TO MBI II0JIy49a€M
YHHUK2JIBHYIO II0JIEBYIO J1a60paTOPHIO
JUIl U3yYeHUs TeHETUYECKUX U cpe-
JIOBBIX IETEPMUHAHT HEIIPEIPacIIosio-
$KEHHOCTH K PaKy.

M3BecTHO, YTO TYYHOCTh U obuaue
JKUBOTHBIX JKHPOB B IUINE Y JIOAEH

ocHOBaJI 6aHK 06pa3I[0B TRAHEH yMep-
IIUX U 3[J0POBBIX }KUBOTHBIX, KOTOPbIE
GyAyT WCHOJB30BATHCH [UISI IIOMCKA
GHOJIOTMYECKUX MHIUKATOPOB PUCKA
PasBUTHA CMEPTEJIBHOTO Heayra. A B
2003 r. HarqmoHaIbHBIN PaAKOBBIA UH-
cTATyT paspaboras IlporpaMmy Io
CpPaBHUTEJIbHON OHKOJIOIUH, B KOTO-
pyio GyayT BKJIIOYEHBI KIMHUYECKUE
HCIBITAHUSA HOBEHIINX IpernapaToB
Ha cofakax CO CIOHTAHHO BO3HUK-
IIUM PAKOM.

Bosee Toro, y4uTeiBasg, 4TO pac-
mudpoBKa reHomMa cobak K HaCTO-

AIIEMY BPEMEHH 3aBE€pli€eHa, OT-

JomaluHne NUTOMLUbI MOTYT CcTaTb
CTOPOXEBbIMM NCaMU U NMOMOYb BbISBMATb
NPUCYTCTBUE B HALLMX AoMaXx U gBopax
KaHL,epOreHHbIX BeLLecTB

MOBBIIIAIOT PUCK 3a60JeBaHUA pa-
KOM TOJICTOM KMIIKU. Tak Kak y co6ak
9TO0 3a60JIeBaHUE BCTPeYaeTCA PEJKO,
OHKOJIOTHM pacCMaTpUBAIOT BO3MOIK-
HOCTBH HCHOJIb30BAHUSA IIOCIECIHUX B
KadecTBE «OTPHUIIATEIbHON MOEII»
KOJIOPEKTAJIbHOI'O paKa B HaJemK/ae
BBIAABUTH (PAKTOPHI, KOTOPbIE IpHUAA-
1 GBI yCTOMYMBOCTD K 3TOM 60JIe3HI
JII0IAM, OCO6EHHO TeM, 00pa3 KU3HU
KOTOPBIX pacrojlaraeT K IOSABJICHUIO
3JIOKA4YeCTBEHHBIX OITyXOJIECH.

HoBble BO3MOXHOCTHU

PaHee cpaBHUTEILHBIMH HCCIEA0BA-
HUSMU B 006JIaCTU OHKOJIOTUY 3aHUMAa-
JINCHh B OCHOBHOM B G0OJIBHHUIAX U J1a60-
paTopHUAX IPU YHUBEPCUTETAX B YUCTO
Hay4HBIX Ieadax. CerogHsa o6IIenpu-
3HaHHA BaKHOCTH ITOOGHOI0 poa pa-
60T JIJ1s1 COXpaHEHHUS 3/T0POBbS JIIOJIEH.

Haumnasa c 2001 r. PakoBeiii ¢poHJ
Jsxepanbaa Mepdu comeicTByeT Mmo-
HCKY HOBBIX M€TOJ0OB IPO(PUIAKTUKN
¥ JICYeHUS paKa IIPOCTATHI M KOCTEH,
nopaskaromux Joael u cobak. ®oHg
paka KUBOTHBIX B Hbio-Hopke, ¢u-
HaHCHUPYIOIMUN HCCIeJ0BAaHUA B 00-

JJaCcTHu CpaBHHTeJIbHOfI OHKOJIOTHUH,

KpPBITHE, TOTO, YTO KaKOU-IN60 reH
OTBETCTBEHEH 32 pPa3BUTHUE OIpeJe-
JeHHOU (OpMBI paKa y JaHHBIX KHU-
BOTHBIX, ITO3BOJIUJIO UCCJIEA0BATEISIM
OIIpeJleIUTh, yIaCTBYET JU 9TOT I'eH
(i ecsit ma, TO KaK) B KaHIlepOoreHe3e
y 4yeyioBeKa. MI3BeCTHO, UYTO mpeacTa-
BUTEIU PA3HBIX IMOPOJ COGAK CKJIOH-
HBl K pasJIW4YHBIM HeayraMm. Tak,
HanpuMep, IIOTIAHJCKUE Tepbephl
HOABEPIKEHBl PAKy MOYEBOrO Iy3bI-
P, pOTBeNIephI — 3JI0KaYeCTBEHHBIM
OIIYXOJIAM KOCTEN, 30JI0TUCTHIC PET-
pusBepsl — 1uMdome. IToaTomy uccie-
oBaHME 0COGEHHOCTEN TPOTEeKaAHUSA
60J1€3HU Y IPEICTABUTEIEH KOHKPET-
HBIX IOPOJ MOMKET IIOMOYb BBIIBUTDH
Bce (aKTOpPHhI, BeAyllee K CMepTeb-
HOMY HCXOZY.

UccaepoBatesnu, paboraromue B
06JIaCTH CpPaBHUTEJIBHON OHKOJIO-
T'UHU, HE CTUMYJUPYIOT UCKYCCTBEH-
HO pa3BUTHE paKa Yy JKUBOTHBIX, a C
cocTpajiaHUeM JiedaT HeCYaCTHBIX.
Benp co6aku CHOBA OHpPaBIbIBAIOT
CBOe Ha3BaHUE JYYINIUX ApPy3eHd de-
JI0OBEKa, IoMoras y4YeHBIM cHOacaThb
KUBHU JIOJIEN. g
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VccnepoBartenu
nepeonpegenstoT
Kunorpamm

€IKJAYHAPOIHBIA  3TaJIOH

kmiporpamma  (MOK) 6b1ix

u3roToByeH 117 jieT Has3apj
U IpeAcTaBIsgeT CO60M IMUMIUHAP U3
cIIaBa MJIATHHBEI U upuaus. Ha ce-
rogHANIHUMN n1eHb MOK ocTaercs 1moc-
JIefHeH BeJIMYMHON MemxayHapo HON
Cuctemnl eguHur (CH1), ocHOBBIBAIO-
mieica Ha IpefMeTe, U3TOTOBICHHOM
YeJIOBEKOM, YTO, 6€3yCIOBHO, OTPAHU-
YUBaeT TOYHOCTH ITPOBOJAUMEIX C €€
IIOMOIIBI0 U3MepeHui. [loroMy MeT-
POJIOTH CTPEMSATCS ONPEAEIUTh €U~

HUIly MacChl, OCHOBBIBAfACH TOJBKO
Ha QyHAaMEHTAJIbHBIX (PU3UIECKUX

BOE bn}ie;{ebléﬁﬁe, OJ{HAKO PAHBIIIE UX
BEJIMYUHBI GBIIM B HEKOTOPOM pOJie
HEIIOCTOAHHBI, TaK K€, KaK 3TaJIOH
maccel. CekyH/Jla, HAaIIpUMeEp, PaHb-
IIe ompejenanachk Kak J0Js Mepuoga
BpalleHus 3eMJIU U IUllb B 1967 1. BO
BCEX MHPOBBIX CTAHAAPTAX IIOABUIOCH
HOBOE OIIpe/IeJIEHIE BeJTUINHBL: CEKYH-
Jla 9TO MHTEpBaJl BDEMEHU, paBHBIN 9
192 631 770 mepuogaM H3J1y4YeHUHd,

COOTBETCTBYIOIIETO IIEPEXOLY MEK-
Iy IBYMsSI CBEPXTOHKHUMU YPOBHAMU
KBAHTOBOI'O COCTOSIHUSI aToOMa Le3us
-133 mpu 273,15 °C. iameHeHue 6b110
BHECEHO H3-3a TOr0, YTO CKOPOCTH
BpallleHus 3eMJIU, B OTIIMYHE OT JJI1-
HBI BOJIHBI, UCIIyCKAeMOU aTOMOM, He
noctogHHa. HoBoe onucaHue To4Hee
IPEKHEro, HO U OHO HE COBEPIIEHHO.
Jles1o B TOM, UTO JUIMHA BOJIHBI, UCILyC-
KaeMou 1e3ueM-113, MokeT MEHATHCSA
B pe3yJbTaTe BAUSHUSA HA ATOM 9JIEKT-
POMarHUTHBIX Hoseit. [locaeaHue pas-
PaboTKH B 9TOM 061aCTH HAIIPABJICHBI
Ha CO3JaHHe OINTHYECKUX JacoB, Ha

OCHOBE KOTOPBIX Gy/IeT BBIBE/ICHA HO-
= P il i

Gojlee TOYHAS XaDAKTEPUCTUKA

MOMET CTaTh Macca aToMa, -Torxlna'
KuJIiorpaMm Gy/ieT IpupaBHEH K Mac-
Ce OIIpeJeIEHHOTO KOJINYeCTBa aTo-
MOB 3JIeMeHTa-o6pasna. OfHaKO IpU
9TOM HEOOXOAUMO BEIYUCIUTH TOYHOE
3Ha4YeHHe Yynciaa ABOrajjpo, COCTaB-
JISIONIETo NpuMepHO 6,02 ¢ 1023 (qmc-
JIO aTOMOB B OJTHOM MOJI€ BEIIeCTBA;
MOJIb — 9TO KOJIMYECTBO BEI[eCTBa,
B KOTOPOM COZIEPIKUTCHA CTOIBKO MO-




METPONOIHA

KPEMHWEBBIV LUAP CTAHOBUTCHA 3TAJIOHOM

OpVH 13 meTonoB nepeonpeneneHnsa Knnorpamma oCHOBaH Ha BbICOKOTOYHOW

1 Mpoucxoant
peakuusa mexay
NPUPOAHBIM
KpeMHunem
(npepcTtaBnsieT
co6oi cmecb
Tpex n3oTonos

2 MMony4eHHbIn

SiF, nomewaeTcs B
BbICOKOCKOPOCTHbIE
ueHTpudyru, rae Ha-
nbonee nerkui nsoton
26Sj oTmensieTcs oT
ABYX Apyrux

3 TBEPAbIA KPEMHUNA,

NOMy4YeHHbI U3 NOJSTYHEeHHO-
ro #SiF,, COaepXuT 0Koso

99,99% un3oTona %6Si. N3
3TOro matepuana Bblpa-
LuMBaeTCA NpakTUYeCKn
npeanbHbIA KpucTann

KanbKynsuum atToMoB, (hOpPMUPYHOLLMX CDEPUHECKUI KDEMHUEBBIV KpUCTaI.

4 [anee, oT pek-
pucTannM3oBaHHOro
cnuTKa otaensieTcst
6onbLluasn LMNnMHApU-
Yeckas 3aroToBka u
HECKOJIbKO MeHbLUNX
obpasuos ang

5 OpuH 13 o6pasuoB
nomeLyatoT B Macc-
crnekTpomeTp Ans
N3y4eHWsi CTENEHM YuC-
TOTbI MaTepuarna u ero
MOJISIPHOM Maccbl m

6 [pyron o6paseL
aHanuaupyeTcs UHTep-
tepomeTpryecknmmn
MeToAamu Ans namepe-
HWSA PaCCTOSIHUSA MeXAY
aTOMHbIMW MIOCKOCTS-
MU KpUCTannmyeckom

Si c aTOMHbIMUK aHanusa peLueTKn, onpepens-
Mmaccamu 28, 29 n IOLLEero NoCTOSAHHYIO a
30) 1 cbtopom. B Macc-creKkTpomeT- ANeMeHTapHOM A4enKn
pesynbTate o6pa- prdeckoe onpene- KpUcTannnyeckom pe-
3yeTcs rz(a*;aoo6- e LIeTKW 1 cofepxallero
pasHbIii hTopng . 8 atomoB
KpemHuA (SIFA) gg?'r” YUCTbIN cocTaBa o6pa3ua
MpupoaHbIiA
KPEMHUI =
onpegenerite SaemeHTAPHAA AueliKa
acniaBieHHas NOCTOAHHON -
a MeTopamu
WHaykTop 0 > PEHTrEeHOBCKOM I_
MouTwn co- 1 ONTUHECKON a
lasoBas BEpPLUEHHbIV MHTEepepomeT-
LueHTpudyra KpucTann, pun I_
BbIpalleH- PaapesaaHHblii
HbIl 3 OAHO- CIIUTOK
ro nsotpona

JIEKYJI, aTOMOB HJIX MOHOB, CKOJIBKO B
0,012 kr usotomna '2C).

CJIO}KHOCTB 3JIeCh 3aKJIYaeTCs
B TOM, YTO CaMble COBEpPIIEHHBIE U3
CyIeCTBYIOIUX BecoB obeclieunBa-
10T TOYHOCTH OkKojio 100 HT, A4 J10-
CTHIKEHUs TpeOyeMOoU IMOrpenIHOCTH
2-107® Hy}KHO UMETb HEe MEHbIIEe 5 I
MaTtepuala. A IOTOMY, Jake eCIx Obl
CylIecTBOBAJl KOMIIBIOTEpP, CIIOCO6-
HBIA OTCYUTEIBATH TPUJJINOH aTOMOB
B CEKYHJY, IS HAKOILJIEHUA Tpebye-
MOT'0 KOJIMYEeCTBa aTOMOB yTJIepoJa-
12 moHa;06MJI0Ch OBl HECKOJIBKO ThI-
csI9eJIeTUM.

OJHaKO IIOCYUTATh ATOMBI MOKHO

nHa4e. H.TIH HavdaJia B 11€aJIbHOM KpHUC-

TasIe (KPUCTAJUT C U3BECTHBIM YHCJIOM
YacTHUIl, PACIIOJIOKEHHBIX B SYeUKe
KPUCTA/LUIMYECKON pEeIIeTKH) MacCcou
OKOJIO OTHOTO KMJIOTpaMMa IIyTeM OII-
peAeseHus MeXaTOMHBIX PAacCTOSHUHN
BBEIYUCIAETC 00BbeM, 3aHNMaeMbIH
KasK/BbIM @TOMOM. 3aTeM CYMMUPYIOTCA
pea3yJbTaThl BBIYHUCIEHUN U IOJICUYUTHI-
BaeTcd o6yl o6beM. IToryyeHHas Be-
JIMYMHA MI03BOJIIET pacCYUTaTh MaCCy
OJIHOT'O aTOMa XMMUYECKOT0 3JIEMEHTa,
13 KOTOPOTO COCTOUT KPHUCTAJI, YTO
B CBOIO O4Yepe/b IIOMOKET BBIYHCIUTH
TOYHOE 3HA4YeHHe dYucia ABOrajpo,
KOTOPOE MOMKET OBITH OIIpe/iesIeHO Kak
OTHOIIIEHIE MOJIAPHOMN MaccChl 3JIeMeH-

Ta KpUctaula K MacCe€ €ro aroma. Ilo

CBOEH CyTU IPUHIMII IIPOCT, HO JI€JI0
OCJIOKHAETCA HEoOXOAUMOCTBIO obec-
Ie4YeHHUsI BBICOKON TOYHOCTU Ha BCEX
aTanax uaMepeHud. CI0KHOCTb U HEIIo-
MepHas CTOMMOCTb TaKUX HCCJIeJ0Ba-
HUM IPUBEJIN K TOMY, 94TO pabora 6pu1a
pacmpejieieHa MeXJy ydacTHHKaMN
KoHcopuuyma International Avogadro
Coordination (IAC), B cocTaB KOTOPOTO
BXOJAT J1a60paTOpUX U3 ABCTPAINHU,
Benbrum, Benmuko6puranuy, [epmanum,
Wramun, CIIIA u AnoHun.
HccnempoBaHud HadaWCh C TOTO,
4yTo OBLI BhIOpAH MaTepual, U3 KO-
TOpPOro GyAeT U3rOTOBJIEH KPHUCTAJLI.
Hcxonsa U3 TOro, 4To IMOJIYyIIPOBOJIHM-
KOBafA IPOMBIIIEHHOCTH pa3paboTa-

Jla MeTOAbI BhIpaIlBaHUA OOJIBIINX,
NPaKTUYECKU COBEPUIEHHBIX CTPYK-
OB30P: MEPEOMPEAENEHVE KUTOMPAMMA TYP HA OCHOBE KPEMIHI, yHACTHIIH

. A IIpOeKTa BBIOPAJIV IMEHHO €To.
B Bonee cta net atanoHoM Kunorpamma (eguHuubl maccbl B cucteme CU) cnyxun me- IToa:ke 11 IPOBEAECHUSA NCIBITAHUN
TannMyeckuin ULMNMHAP pa3MepoM CO CNMBY. TEXHUYECKUI nporpecc TpebyeT pa3paboTku HCCJIeOBATEIN CO3JaJu HECKOJIbKO
HOBOrO ONpefeneHns KunorpamMma, OCHOBaHHOro Ha (hyHAaMeHTanbHbIX (OU3UYECKNX KOH- KpPEeMHUEBBbIX 00paslioB, B TOM YHCJE
CTaHTax. UAeaNbHBII IIap, COOTBETCTBYIOIIUMI

B Pa60oTbl BeAyTcs B ABYX HanpaeneHusx. B nepeoM uccrefoBaHum UCNosb3yeTcs TOYHOe macce MOK. YueHble mpugaly KpHC-

Tasuty popmy chepsl He cIydaiiHo, Belb
IIPU UCIIOJIb30BAHUY TAKOM CTPYKTYPBI

onpefeneHne Yucna atoMoB B KUJIOFPaMMe YUCTOrO KPEMHUSA, a BO BTOPOM — HENpsimoe
CpaBHEHME MEXaHWNYECKOW 1 SNIEKTPUYECKO MOLLHOCTY AJIS BbIPAXEHUS KUTTOrpaMma Yepes
MEeTp, CEKYHY 1 MOCTOsIHHYO MnaHka. npoite n36exaTh NOABJICHUA CKOJIOB Ha

IoBepxHOCTH obpasna. Hampumep, B
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10 Mo macce n

AvameTpy wapa
paccuuTbiBaeTCs ero
NSIOTHOCTb p, @ Mo
dopmyre a®/8 — 06beM,
npuxoasLLnincs Ha
oaunH atom. O6beanHNB
nonyy4yeHHble AaHHblE
CO CpefHel MoNApHON
Maccow m KpemHus,
y4eHble paccyuTbiBaloT
onpepennTb ¢ NOMO-
LLibl0 COOTHOLLEHUS

N, = 8m/a® yncno ato-
MOB B OfJHOM Morie 285,
a 3HA4uUT ¥ NpepesibHo
TOYHOE 3Ha4YeHue Ync-

9 MeTonom TapupoBa-
HWS Ha BECAX CBEPXBbl-
COKOW TOYHOCTYU onpege-
NIETCA Pa3HOCTb Macc
MeXZAy N3roTOBJIEHHbLIM
LUAPOM ¥ 3TafIoHOM
Kunorpamma

8 BbICOKOTOYHBIM
NPeLu3NOHHBLIM UHTEp-
hepomeTprieckum
METO[OM BblYnCIsieTcs
LOVMamMeTp N3roTOBIEH-
Horo wapa

7 3 3arotoBkmn
BbILLNNGOBLIBAETCS
noYTn naeanbHbI
wap

_ WNnTepdepomeTp
(u3mepeHue gua-
MeTpa Lwapa)

==

ABcTpanmuy GBI M3TOTOBJIEH KPHCTAI-

JIMYecKuid map auamerpoMm 93,6 MM, ¢
OTKJIOHEHUSIMH I10 ITOBEPXHOCTU OTHO-
CHUTEJIbHO W/IeaJIbHON CTPYKTYPBI, He
npesblmasmuMu 50 HM. Teneps, ecinu
IPEICTaBUTh KAKABIA aTOM, U3 KOTO-
POro COCTOUT KpPUCTAII, B BuJe 20MM
cepsl — HAIl IAPUK CTAHET KCIIOJIU-
HOM, pa3MepoM ¢ 3eMJIIO, C BIIaJJUHAMU
U BBIIYKJIOCTAMMU NOpAAKa 7 M. [11a u3-
TOTOBJICHHS 9KCIIEPUMEHTAIbHOM cde-
PBI HEOGXOAMMO U3MEPUTH €€ JUaMeTpP
C TOYHOCTBIO JI0 aToMa. [ToaToMy s1azep-
HOE U3JIy4YeHHe OIIPe/IeJIEHHON 9acTOThI
HaIpasJsgeTcs Ha OBEPXHOCTH LIapa
B BaKyyMe, IIOCJIE Yero M3MepseTcs
PasHOCTB JUIMH BOJH OTPAKEHHBIX OT
KpUCTaJIIa JIydel. [1o BBIYMCIeHHOMY U
OTKaJINOPOBAHHOMY JUAMETPY YI€HbIE,
YUUTBIBas NOTPENTHOCTH ITOBEPXHOCTH
cdepsl, paccunTanyu o6beM mapa.
O6GbeM, 3aHUMAaeMbIN OJHUM aTO-
MOM, HCCJIE€IOBATEIN IIOJIYYUIU HC-
XOAfA M3 M3BECTHBIX MEKIIJIOCKOCT-
HBIX PAacCTOAHUI KpUCTAJINYeCKOU
pemeTkn ob6pasna, BBIPE3aHHOIO
u3 cdepsl C UCIOJIb30BAHUEM METO-
JI0B PEHTT€HOBCKON M ONTHUYECKON
uHTepdepoMeTpUn. I 3TOro B CO-
BepIIEeHHON CTPYKType ObLIO IIpoje-

na Asoragpo N,

JIJAaHO HECKOJIbKO IIa30B TaK, YTOOBI
OT/AEJIEHHYIO JYacTh MOMKHO OBLIO Iie-
pemeniaTb OTHOCUTEJIbHO OCHOBHOI,
He U3MEHAsS IMPU dTOM OPUEHTAIUIO
aTOMHBIX IUIOCKOocTel. [locsie yero,
o6paser] moMeInaiaca B BAKyyM U 00-
JIydajicd PEHTTeHOBCKUM CBETOM.
CMenieHue IOIBUKHOU YacTU KpUC-
Tajlla OTHOCUTEJIBHO HENOJBUMKHON
OIlpeJleIAJOCh II0 HMHTEHCUBHOCTU
OTpaKAIOIINXCS BOJIH, 2 TAKIMKE METOJL
OIITHUYeCKOoU nHTepdepomeTpuu. B pe-
3yJbTATE METPOJIOTH MOJIY YU MEIKII-
JIOCKOCTHOE PacCTOAHME. A IIOCKOIbKY
JIJ151 DKCIIEPUIMEHTA IPUMEHAJICS UJe-
QJIbHBIU KPUCTAJLI, IOy YeHHBIX JaH-
HBIX OBLJIO JOCTATOYHO JIJIsT BEIYUCIIE-
HUs o6’beMa, 3aHUMAaeMOro KayKJIbIM
aTOMOM.

Maccy uaeabHON chepbl UCCIEI0-
BaTeJN IOJYyYHJIN, IPUMEHHUB IIPO-
CTBIe BeChl, HA OAHY Yally KOTOPBIX
IIOMECTHUJIH IIap, a Ha APYTyIo MIpo-
TUBOBecC, BecAmui 1 kr. [IpoussBesu
3aMep, 3aTeM KPHUCTAJJI 3aMeHSAJIN
06pasIoM ¢ MaJIO¥ HOTPEITHOCTHIO 10
Macce, W IIOBTOPWJIHA B3BeIIMBaHUE.
Takoil MeToJ MO3BOJSAET U30eKaThb
OoIMOKY 13-32 BO3MOKHON HEypaBHO-
BEIIIEHHOCTU KOPOMBICEJI BECOB.

Kpome mapa, co3gaHHOTO aBC-
TpaJNHCKON Ja6opaTopuel, mccie-
noBaimuch U apyrue o6pasnbl. C ux
IIOMOIIbI0 METPOJIOTH OIIPEJIEeIUIN
cofiepiKaHHe H30TOINOB KPEMHHUA C
aToMHBIMU Maccamu 28, 29 u 30 aisa
TOro 4YTOOBI ONpeJeTUTh BIUAHUE
JIaHHBIX YaCTHIl HA MOJIIPHYIO Maccy
mapa.

International Avogadro Coordination
OoIIpefieINJI YHCJIO aTOMOB B KHJIO-
rpaMMOBOM KPHCTAJIJIE C TOYHOCTBIO
OKOJIO TPe€X MUJIJIMOHHBIX, IIPAKTHU-
YeCKM 3aBepIIUB MCCIELOBAHUA.
OnHaKoO TaKOU pe3yabTaT He ycTpa-
nBaeT METPOJIOTOB, a MOTOMY T'PYII-
na pa6oraeT HaJA co3JaHUEM IIapa,
COCTOSAIIEro IMOYTH LEJUKOM U3 U30-
TOIIOB KPeMHUA-28. BelpamiuBaHue
TAKOro KpucTajgiaa oboljgerca B
$1,25-2,5 MJH, a OYHUCTKaA MPEJ-
Ha3HAYEHHOTO [JIA HETO KPEeMHUA
yiKe IPOU3BOAUTCA Ha IIPUMEHAB-
muxcda Jysa oboramjeHud OpyMKeu-
HOro ypaHa POCCHMCKUX Ta30BBIX
neaTpudyrax. C MoMombo HOBOTO
o6pasna KOHCOPIUYM IIAHUPYET K
2010 r. 1OBECTH IIOTPEITHOCTD OIpe-
JleJIeHUA YHCJIa aTOMOB JI0 IBYX CTO-

MHUJIJIMOHHBIX.
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OnpepeneHue
no 3KBUBaNIEHTHOM dHeprum

KuorpaMm MOMKHO OIIPEJEeINUTh, OC-
HOBBIBAsICh Ha U3BECTHOM COOTHOIIIE-
Huu E = mc?. Ha aTOoT pas uccienosa-
TEJIAM IIPEJCTOUT PACCUYUTATH MACCy
Yyepe3 KOJIUYECTBO SHEPTUH, B KOTO-
PYIo OHA IIOTEHIINAIBHO IIpeobpasyeT-
cqa. K coxxanenuro, u B cirydae BeIbopa
9TOTO MEeTOo/a IlepeonpeieIeHIsA dTa-
JIOHA CJIOKHOCTEU He N36eKaTh.

B wacTHOCTH, mpsAMoOe npeobpaso-
BaHUE MACChI B 9HEPTHIO JlaeT KpaiiHe
HETOYHBIE Pe3yNbTaThl. PaccMoTpuM
CIeaYIOINUI IpHUMep.

OJIEKTPOABUTATENb, IOJHUMAIO-
UM TEeJ0 Maccou m, B HAeaJTbHOM
ciaydae paboTaeT Ha yBeJIMYEHHUE
NoTeHInaJIbHON 2Hepruu. IIpu aTom
HCKOMYIO MacCCy MOKHO ONpeeNTh
KaK OTHOIIIEHHE IIOJBEICHHON K JIBHU-
rareio 3Hepruu E K NIpOU3BEIeHUIO
YCKOpeHHUA CBOOOJHOTrO MaJieHUA g U
BBICOTBI, HA KOTOPYIO OBLJIO IOAHATO
Teso h, To ectb m = E/gh. OgHako Ha
NpaKTHUKe TAKOE U3MEpPEeHUEe He nMe-
€T NPaKTHUYECKH HHUKAKOTO CMBIC-
Jla M3-3a OTPOMHBIX 9HEPrOIOTEpPb,
IPOUCXOAAININX B dJIEKTPOJABUraTeEIE
U APYTUX YacTAX IPUBEAEHHOU CHC-
TeMBbl. [l faske ecau MCIOJIb30BaTh B
3KCIIEPUMEHTE I'Py3bl, KOTOPBIE IOJ-
BEIIUBAIOTCH C IOMOIIbI0O MATHUTHO-
T'0 ¥ BBICOKOYACTOTHOTI'O IOJIEH, IOJIy-
YUTh TOYHOCTD, IPEBbIMAarIyo 10,
NpaKTUYECKH HEBO3MOKHO.

OHAKO ecTh IPYToH CrIocob cBA3aTh
aHepruto u Maccy. 30 et Ha3aj Bpaitan
Ku66x (Bryan Kibble), ucciegosarenn
HaIMoOHaJIbHON Puandyeckoi gabopa-
Topuu BenmrobpuraHum paspaboran
JABYX3TAITHYIO IIPOLIEAYPY C UCIOJIb30-
BaHUEM YCTPOHCTBA, U3BECTHOT'O CETO/I-
Hsf KaK «BaTT-BecbD. [Ipubop 1mo3sosseT
n36eRaTh MOTEPU 9HEPTUH C IIOMOIIIBIO
«BUPTYaJIbHOI» MOIITHOCTH (CM. BPE3Ky
Ha IIPEJBbIAYIIEM Pa3BOPOTE).

PaccMOTPUM CJIeAYIOIINI 9KCIIepU-
MEHT.

1 3ran. C moMoIbl0 BaTT-BECOB
TEeJ0 MacCcol M IOoABEIINBaeTCA K
JjIe4yy BECOB OJJTHOBPEMEHHO C HaXO-
Asamnielica B MarHUTHoOM 1ose (B) ka-
TYIIKOH, AMMHOU 06MOTKH (L). Yepes

OT BATT-BECOB K STAJIOHY KNJTOrPAMMA

OpfVH 13 MeTOLOB Nepeonpefenerns atanoHa MK ocHoBaH Ha
BbIpaXXeHUM Macchl Yepes IKBMBASIEHTHYI0 3Hepruto. CHavana c no-
MOLLbIO BaTT-BECOB ypaBHUBAETCA CuSa, co3faBaemas TOKOM, nNpo-
XOo4AWKnM Yepe3 Haxogsauwyrcs B MarHMTHOM MnoJsie KaTyLwKy, u cuna
Beca M3MepsieMoro atanoHa. Ha ogHov CTopoHe BECOB HaXxoauTCs
NpocTOl NPOTUBOBEC, @ HA APYroi — 3TaNloH KuiorpaMmmMa, BUCALLUIA
Hap KaTyLuKol. Bec aTanoHa paBeH Npou3BEAEHUIO Ero Macchl (m) u
yCKOpEeHUs cBO60HOI0 NageHus (g)

KaTyHIKy IIpoIlycKaeTcd TOK I, Ka-
Iu6pyromuiica 10 Tex Iop, IoKa Io-
JyuyuBIIasgcA cuiaa Bli He ypaBHOBe-
CHUT CHJIy TAMKECTH Mg, MHA4Ye TOBOPA,
noka myg = BLi.

2 a3ramn. [leficTBUE Ha TeJO Ipe-
KpalllaeTcs, €ro yAajdioT, TOK OT-
KJIIOYaoT, a KaTyHIIKy HadYuHaIoT

nepeMeniaTbh B MAarHUTHOM IIOJIE CO
CKOPOCTBIO U, U3Mepssd IIPU 9TOM UH-
AyLoupyeMoe HamnpsxeHue V, onpepae-
asiemMoe cooTHoleHuem V = BLu.
CKOpOCTB 106aBJISAIOT B COOTHOIIIE-
HUeE J1J1 BBIYUCJIEHUSA IIPOU3BEIEHUA
BL. 3nauyeHue BL He u3MeHsETCS B
TedyeHHe BCeU NpoIleAyphl, IIPHU CTa-
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JlasepHbin
nHTEepepomeTp

1. BSBELLMBAHNE

Ha nepBom aTane kaTylika nomeljaeTcs B
rnone a51eTpoMarHUTHON NHAYKLWW, NOCHe Yero
Yepes Hee nponyckaeTca Tok. Bo3Hukatowas
npv 3TOM cuna 3eKTPoOMarHMTHOro B3anmMo-
[eiiCcTBMS HanpaBneHa B CTOPOHY, MPOTUBOMO-
JIOXHYIO HamnpaBfeHuo cunbl Tsxectn. Ecnm
TOK B KaTyLlKe nogo6partb Tak, 4To6bl co3aa-
BaemMoe VM Mnone B TOYHOCTU ypaBHOBECWUIO
aTanoHa, UCKOMylo Maccy MOXHO paccymTaTb
no cpopmyne:

m = BLilg,

roe B — HOYKLMS MarHUTHOro nons,

L — nnuHa npoBofa 06MOTKM KaTyLLIKN U

i — TOK KaTyLUKW.

K coxaneHuto, onpenenutb npousseneHne
BL pocTatoyHO TOYHO MpPaKTUHEeCKU HEeBO3-
MOXHO.

— LLIkuB BecoB

+——MNpoTnBoBEC

-

JlazepHbin

2. NEPEMELLEHVE KATYLLIKWN

Ecnn nepemelyatb KaTyLlKy C MOCTOAHHOM
CKOPOCTbIO U MEeprneHAVKYNsSpHO Hanpasne-
HUIO BEKTOpPA MarHWTHOro Nons, B HeW 6yaet
MHOYLUMPOBaTLCS HanpsixxeHne V, paBHoe nNpo-
n3BeneHuo BLu (no aTomy npuHumny paéoTa-
10T reHepaTopbl 31eKTPo3Heprum). MockonbKy
M HanpsXeHne, 1 CKOPOCTb MOXHO U3MEPUTL C
0YeHb BbICOKON TOYHOCTbIO, Npon3senexHne BL
13 MPUBEAEHHOIO BbILLIE YPaBHEHNSA UCKITIOYa-
eTcsl, B pe3ynbraTe nosly4aeTcs BblpaxeHue,
m = Vilgu.

®dU3nNYeckn 3To 03HaYaeT YUCNEHHOE OTOX-
[leCTBNIeHNe MexaHW4YecKo WU anekTpuyec-
KOW MOLLHOCTEN: MEXaHNYECKOIM Ha3blBaeTcs
MOLLHOCTb, Heo6XxoAnMas A BEPTUKANbHOro
nepeMeLLleHns Tena Maccon m co CKOPOCTbIO
u, a aneKkTpuMyeckas MOLLHOCTb Bblgensercs
TOKOM i B upeanbHOM COMPOTUBIIEHUU NpU
HanpsXeHun V Ha HeM. lMockonbKy npouecc
npoTekaeT B HECKOJIbKO 3TaroB, y4YeHble Ha-

— LLIknB Becos

—— MNpoTnBoBEC

TakToBbIV
curHan

nHTepdepomeTp

3bIBAlOT U3MEPSEMYIO MOLLHOCTb «BUPTYasb-
HoM». OTO NO3BONAET UCKMIOYNTL U3 pacye-
TOB peasibHYI0 MOLLHOCTb, FeHepmpyemyto nnu
paccenBaemyto B TEHEHUM IKCNEPUMEHTA, HTO
B CBOK O4epefb YMeHbLUAeT NOrpeLHocTb
nTOroBoro pesynbrata. Xoa 3KcrnepuMeHTa
KOHTPONIMPYEeTCA HECKONbKMMMN NpPeLn3nNoH-
HbIMK cMcTeMamu. Tak, CKOpPOCTb nepemelle-
HUA KaTyLLIKN MU3MepsieTcs Na3epHbIM MHTep-
depomeTpoMm, LLKana BpeMeHu ANns KoToporo
3ajaeTca ynbTpanpeLn3noHHbIM TaKTOBbIM
curHanom. 3HaveHue yckopeHus g cBo6op-
HOrO NajeHns n3mepseTcs BbICOKOYYBCTBU-
TenbHbIM. HanpsixeHue V n Tok i onpepens-
10TCA C MOMOLLbIO YCTPOMCTB, OCHOBAHHbIX
Ha ncnonb3oBaHuK adhekTa [xo3edcoHa n
KBaHTOBOro adppekta Xonna (cMm. Bpe3ky Ha
crnenyroLei ctpaHuue).

B pesynbrate macca kunorpamma Bblpaxa-
eTca Yepes NocTosHHYo MnaHka, MeTp u ce-
KyHAY.

GMJIBHOCTH MarHuTa ¥ KaTYIIKH,
a 3HAYUT CIPABEIIMBO TOMK/IECTBO
mgu = Vi, BbIpazkamliee OTHOILIEHUE
MeXaHUYeCKOH (mgu — mMpou3BeIeHue
CHUJIBI I CKOPOCTH) U 9JIEKTPUIECKOMN
(Vi - mpousBeZileHHEe HANPSKEHUA U
ToKa) MoItHOCTH. Eciit mg u u usme-

pATH OTAENBHO OT V m i, pe3yabTaT

BBIUMCJIEHUN He 3aBHCHUT OT NOTEPH
MoIHOCTHU. [loaTOMy TroBOpPAT, YTO
BaTT-BeChbl U3MEPAIOT «(BUPTYaIbHYIO»
MOIITHOCTb.

B mpoiecce sKcImepuMeHTa pe-
3UCTOp U KaTyIIKa MHAYKTHUBHOCTU
MOAKIIOYAIOTCA IIOCIEeA0BATEIbHO.

3HayeHUe CUJbl TOKa OIIpEAEIACT-

cA UCXOAA U3 NaJIEHUs HalPAKEHNUA
Ha pe3UCTOope, C HCIOJIb30BAHUEM
KBaHTOBOMeXaHHUUYecKoro addexra
J:xo3edcona. ConpoTHUBIECHUE IIOJ-
6upaeTcda C IIOMOIIBIO KBaHTOBOI'O
a¢derTa Xomnna (omuckBaeT CONpPoO-
TUBJIEHHE B IOHATHUAX KBAHTOBOM

MexaHUKH). HanpamkeHue Ha KaTyI-
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KBAHTOBbIE 9®®EKTbI n
KITACCUHECKAA ®UINKA

Bblpa3utb maccy 4epes npMpoaHbIe KOHC-
TaHTbI U ONPEeAenuTL BaTT-BeCaMu MOXHO,
6narogapsi OTKpbITbIM NpumepHo 45 net
Hasaj KBAaHTOBOMEXaHW4eckumMmu agpdek-
Tamu: adppekTom [IxosecoHa n Xonna.

OPDEKT )KO3E®COHA

[1>k03e(PCOHOBCKNI KOHTAKT COCTOUT 13
OBYX CBEpXMNpPOBOAHMKOB, pa3feneHHbIX
TOHKUM croem AuanekTpuka. Ecnun 06-
ny4aTb TakoW KOHTaKT MUKPOBOJIHOBbIM
N3ny4eHneM, napbl 3NEKTPOHOB B CBEPX-
npoBoAHMKax 6yayT nornolaTe UX KBaH-
Tbl ¥ NPOXOAUTL Hepes ANINEKTPUK (TYH-
HenbHbIV 3 ekT). Toraa HanpsXxeHne Ha
KOHTaKTe MOXHO cuYuTaTb paBHbIM hf/2e,
roe h — noctoaHHas Mnakxka, f — yacToTa
kone6aHni MMKPOBOJH 1 € — 3apaf dNekK-
TpoHa.

KBAHTOBbIN S®®EKT XOJIA

OddekT Xonna, xapakTepeH Ans Bcex
NpoBOAHVKOB. OH COCTOUT B TOM, Y4TO Mpu
NPOXOXAeHNW TOoKa Mo npoBOAALLEMY
3/1eMeHTY B MarHMTHOM norne, co3paeTcsa
cuna, feicTByloLlas Ha HOCUTENU 3aps-
[a B HanpasfieHuu, nepneHanKynsapHom
OPUEHTMPOBAHHOCTM TOKA U MarHUTHOro
nons. B pedynstare Ha 60KOBbIX CTOPOHAX
NpoBOAHVKA cKannvBaeTcs 3apsg 1, crne-
[OBaTenbHO, BO3HMKAET 3NeKTpu4eckoe
HanpsxeHus. MMone, cosgaBaemoe 3TUM
HanpsXxeHueMm, feicTByeT Ha HocuTenu
3apspa C CUOW, ypaBHOBeLUMBAlOLLEen
pevicTeme marHuTtHoro nonsi. Kpome toro,
BO3HMKalLLEee Hanps>XXeHne nponopuuo-
HaslbHO CUMe TOKa YU MHTEHCUBHOCTMW Mar-
HUTHOTO MONSA, & 3HAYUT, faHHbIN 3 DEKT
MOXHO paccMaTpuBaTtb Kak conpoTuene-
HWe, NponopumnoHansHoe cune Toka. Ero
Ha3blBalOT XOJINIOBCKUM COMPOTUBNEHU-
em.

B cneunanbHO NPUrOTOBEHHbIX MOMY-
NPOBOAHMKAX, HAXOAALUMXCS MpU Temne-
patypax, 6mM3knx Kk abConTHOMY HyIo,
a TakxXe B CWJIbHbIX MarHUTHbIX MONAX
BO3HMKAeT KBAHTOBO-MeXaHW4YeCcKui
BapuaHT adpdekta Xonna. B Takmx yc-
JIOBUSAX XOSNSIOBCKOE COMPOTUBIEHWE, He
3aBuUCALLEE HN OT MarHUTHOrO NONS, HX OT
CBOMCTB NONyNpoBOAHMKA, paBHO h/ne?,
roe n — manoe uenoe 4mcno. YkasaHHoe
COOTHOLLIEHME AaeT y4YeHblM KBaHTOBbIN
3TanoH ANA U3MEPEHUs INEeKTPU4ecKnx
COMNPOTUBIEHUN.

OB ABTOPE

NaH Po6uHcoH (lan Robinson) — nony-
4un cTeneHb Marnctpa B Okcpopackom
yHVBEpcUTeTE N [OKTOPCKYIO CTEMeHb
JIOHOOHCKOM YHUBEPCUTETCKOM KOS-
nepxe. Pa6oTtaeTr B HauwmoHanbHoW
®usunyeckon nadopatopum  (NPL)
Benvko6putaHun. YyeHblin yHacTsoBarsn B
co3faHnn Tpex NOKOJIEHN BaTT-BECOB.

Ke TaKKe OIHMCBhIBAETCHA CBOHCTBOM
J:xo3edcoHa. B pesynabTare 3JI€KT-
PUYECKYI0 MOIIHOCTH MOXKHO BBIpa-
3UTh 4Yepes3 IoCTOoAHHYIo Ili1anka u
YacTOTy. A IIOCKOJBKY OCTaJbHBbIE
YJIEHbl YPaBHEHHUA 3aBUCAT TOJBKO
OT BpEMEHU U AJUHBI 0OMOTKH, Macca
m BbIpaKaeTcA depe3 MNOCTOAHHYIO
I[InaHka, METp U CEKYHAY, TI€ METP U
CEeKyHJla OIpeJieJIeHbl Yepe3 eCTeCT-
BEHHBbIE KOHCTAHTHI.

BarT-Bechl O6BIIM CO3JaHBI B
Tpex JabopaTopuAxX: B LIBeUIap-
ckom PepepasibHOM YIpaBlIeHUU
MmeTpoaoruu, HammonainbHoMm HWH-
CTUTYT€ CTAaHAApPTOB U TEXHOJIO-
ruti CIIIA, a Takxke B OGpUTAHCKON
HanuonanpbHO ®OU3HMYECKON Jja-
6opaTopuu. Kpome TOro OmbITHBIHN
ob6paasel] BaTT-BeCOB cobupaeTcs B
HanuoHanbHOM METpPOJOTMYECKOM
6ropo ®pannuu. CBou Bechl pa3pa-
6arbpiBaeT MemxagyHapogHoe Biopo
Me€p U BECOB.

BaBelwleHHOe byayLiee

PacxomxageHue pe3yabTaTOB 3a-
MepoOB, NPOU3BEJEHHBIX UCCIIENO-
BaTeJIAMHU Ha OCHOBE KaJbKYJIAIUN
aTOMOB U BaTT-BECOB, IIPEBBIMIAET
OJlHY MUJUIMOHHYIO. MccienoBarenn
npejamnojaralpT, YTO 3TO IPOUCXO-
JAUT U3-32 HETOUYHOCTHU HCIOJIb3Y-
eMbIX B 0600UX MeToJax IIOCTOSH-
HBIX. EcIy 3HAaYeHUA NOCTOAHHBIX
ABoraznpo u I[lnanka 6ygyT yTod-
HEHBbI, IOABHUTCA BO3MOMKHOCTH
CHU3UTH MOIPEIIHOCTh U3MEPEeHUs
MHOTuUX GyHAAMEHTAJbHBIX KOHC-
TaHT. MeKaAy TeM, MeTpPOJOru pac-
CYUTBIBAIOT, YTO K 2011 1. 6yayT co-
3JJaHBl HOBBIE TaJIOHBI HE TOJBKO
IJ1d KUJIorpaMMa, HO U AJid amIlepa,
KeJbBUHA U MOJIA.

OpHaAKO TIIocje Ilepeollpefnelie-
HudA MOK nuimp majsoe KoJIu4ecTBO
CTpaH IepelgeT Ha HOBOE TOJIKOBa-
HUe eJUHUIBI Maccel. TeM He MeHee,
He CTOUT 60AThCA IOBPEKIEHUSA
unu 3arpasHenus MOK, Beap Ha-
IIMOHAJbHBIE 3TAJOHBI BCETA MOM-
HO CBEPHUTb C HOBBIM CTaHJApTOM.
TakuM o6pa3oM, ¢ UBMEHEHUEM OII-
peaenenusa MOK moaBuTca HoBasd,

OTKNOHEHUSA, HM

-40 -30 -20 -10 0 10 20

KpemHuesbii wap gunametpom 100 mm 06-

MepAaeTcs ¢ NOMOLLbD PEHTreHOONTUYeCKOoro

MHTepcepomeTpa ANA onpefeneHns oTkno-
HEHWI OT naeanbHon cdepbl. Ha uudposom
n306paxxeHnu Lapa pesynbTupyioLime oTKno-
HeHUs OTMeYeHbl LiBeTaMmn

6Gojiee TOYHAA U JOJATOBEYHAd IIKa-
Jla Macc, KoTopad CTaHeT HaJIedHOU
OIIOPOM HAy YHO-TEXHUYECKOTO IIPO-
rpecca. il

OOMNONHUTENbHAA NUTEPATYPA
m Gravimetry. Wolfgang Torge. Walter de
Gruyter, 1989.
m Comprehensive Mass Metrology. Edited
by M. Kochsiek and M. Gl ser.
m History and Progress in the Accurate
Determination of the Avogadro Constant.
P. Becker in Reports on Progress in
Physics, Vol. 64, No. 12, pages 1945-
2008; December 2001.
m Josephson Voltage Standards. J.
Kohlmann, R. Behr and T. Funckin
Measurement Science and Technology,
Vol. 14, No. 8,pages 1216—-1228; August
2003.
m The Quantum Hall Effect as an Electrical
Resistance Standard. B. Jeckelmann and
B. Jeanneret in Measurement Science
and Technology, Vol. 14, No. 8, pages
1229-1236; August 2003.
m Replacing the Kilogram. B. P. Kibble
and I. A. Robinson
Science and Technology, Vol. 14, No. 8,
pages 1243-1248; August 2003.
m Tracing Planck’s Constant to the
Kilogram by Electromechanical Methods. A.
Eichenberger et al. in Metrologia, Vol. 40,
No. 6, pages 356—365; December 2003.
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Io marepuanam 6eceaei
> U3BECTHBIM
POCCUVICKUM aHTPOIOJI0MoOM,
JOKTOPOM UCTOPUHECKMX

Hayk, fpogheccopom
MAPVIHOM BY TOBCKOW
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JTHonorug

Y4yeHble 0o cux
Nop CrnopsT O

TOM, Mo4Yemy

Mbl JefIMMCsl Ha
MY>XHYNH M XKEHLLIVH.
N3BecTHO, 4YTO
6ecnonbl NULLb
npocrtenLune
OHOKIETOYHbIE,
oonee Xe CloXHble
OpraHmM3mbl Ha
onpeneneHHoOMm
aTane 3BOoSIOLUN
obpenwu nosn, nocne
4ero n Havanacb
yBliekaTefnbHas
NCTOPUA eguHCTBA
N 60pbOLI
NPOTUBOIMONIOXHOCTEN

aM 9acToO KaKeTCHd, 9YTO B COB-

PEMEHHOM MUpE€ JHUYHOCTh

4JeJIoBeKa IIpejollpejeieHa
9KOHOMMWNYECKHUMU, conuaJbHBIMHU,
KYJAbTYPHBIMU U MOJUTUYECKUMU yC-
JIOBUAAM, BOCITUTAHHUEM, 00pa3oBaHU-
€M U T.I. B 3HaYnWTeIbHOU CTeneHn
TaK OHO U ecTh. Ho riiyGMHHBIE MOTH-
BbI HAIINUX IIOCTYIIKOB U B “IaCTHOI‘/‘I‘ nUB
06II1eCTBEHHOM JU3HU JI0 CUX ITOP, KaK
U ThICAYENeTHUA HasaJ, TPYAHO 00b-
fAACHUTB TOJIBKO 3THUMH (AKTOPaMU.
TaxkuMm ob6pasoM, pyHIaMeHTAIbHBIE
3JIEMEHTBI COIIMAJIbHOI'O ITOBEJCHUA
Yej0BeKa, B TOM YHCJI€ aJIbTPYyH3M,
arpeccus, CTPEMJIEHHE K CaMOYT-
BEPIK/ICHUIO, BBIOOP IapTHepa, OTHO-
IIEHUSA B CEMbe, IOMUMO UHTEJIEKTY-
AJIbHBIX, COOUAJIBHBIX U KYJIBTY PHBIX,
HMEIOT MOIIHBIE GHMOJIOTUYeCKUe KOp-
HU U AJUTEIbHYIO 3BOJIOIUOHHYIO
uctopuio. YeM ke OTIMYAIOTCA APYT
OT JApyra MYMYUHBI U JKEHIIUHBI?
Kto koro Beibupaet? Kro nmobemxgaer
B 6opnbe 3a cepalie JaMbl — CUIBHBINA
HJIF OCTPOYMHBIN? Yero xaeT My OT
$KEHBI — KPACOTHI MJIU JOMOBUTOCTH?
CMOTYT JI1 y4eHbIe OTKPBITh (POpMy-
1y nm106Bu? KakoBa oHa — ujeaabHasd
napa? IloueMy Bce KUBBIE CyIlecTBa
paszfeanInCch UMEHHO Ha JiBa MoJa, a
He 6osiee? Ha 4TO rOTOBBI MYKYUHBI,
4T0OBI 3aBOEBATh BHUMAaHHE CBOUX

noapyr?

Pasmep nMmeetT 3Ha4eHune
HMHTepecHOo, KaK BBIMIAAEINO OBl Ye-
JIOBEYECTBO, ecau Obl OHO 06Jyagajio
TpeMA MJIHN elle GOJbIINM YHCIOM
noJIoB? JIeMCTBUTEJIBHO, OJHUM U3
caMBIX (IeTCKUX», a IIOTOMY HUHTPH-
TYIOI[UX U CJIOKHBIX BOIIPOCOB OBI-
THUSA OCTAETCHA MMEHHO 3TOT: IIOYEeMY
CyLIeCcTBYeT TOJIBKO JABa II0Ja U KaK
oHH cdopmupoBaiauchk? He cexper,
YTO Cpeay NPOCTEHINX, IIPesKIe Bce-
rO0 OJHOKJIETOYHBIX, BCTpPEYAIOTCS
Gecrosible CyIIecTBa, a Y IJIECHEBBIX
rpuboB HabI0AaeTCA MHOMKECTBO II0-
JIOBBIX THIIOB, HO II0JIa KAK TAKOBOTO,
I7ie 9YeTKO pas3jIndaiiCh ObI MYKCKUE
U JKE€HCKUeE II0JIOBBIE KJIETKH (TaMeThI),
HeT. I3BeCTHO, YTO HA PaHHUX dTa-

max ecTeCTBEHHOM HNCTOPHUU HKUBBIC

cymiecTBa npebbpBaan B 6€CIIOIOM U
6ecco3HATEeIbHOM COCTOSHUH, HO Ha
oIlpesieICHHOM 3Talle BO3HUK JAVMOP-
¢du3M — HaJIM4IHUe y OAHOI'0 BH1a opra-
HU3MOB ABYX (OPM, OTIUYAIOIIUXCA
MopdodPU3MOIOrNYeCKUMHU IIpU3Ha-
kamu. T.e. copMupoBaInCh ABA ITOJIA.
Ho rak?

B xoxe sBosronuu ¢popMHpPOBAHHUE
raMeT IIJIO Iy TeM T.H. JU3PyIITUBHOTO
or6opa, IpU KOTOPOM ITPOMEKYTOY-
HBIE 110 pa3Mepy II0JIOBbIE KJIETKU He
BBIKMBAJIU, IIOCKOJIbKY HE MOIJIN KOH-
KypPHUPOBATh HU C MHOTOYHUCJIEHHBIMUA
MEeJTKUMU aKTUBHBIMU KJIETKAMU, HU C
GOIBITIMH — MAaJIOIIOABUKHBIMHU, HO
CIIOCOOHBIMHU AKKYMYJIHUPOBATh 9HEP-
TUIO ¥ IUTATeJbHbIE BEIIeCTBa, Heoo-
XOAUMBIE AJI PAa3BUTUSA 3apoAblIIIa.
TakuM o6pa3oM, AeTepMHUHHPOBaHIE
ABYX THUIIOB TraMeT IPEJOIPeeINIIO
¢dopMHUpOBaHUE COOTBETCTBYIOIIETO
KoJIM4YecTBa 10J0B. OZHAKO BO3HU-
KaeT 3aKOHOMEPHBIN BOIIPOC: IIPOUC-
XOAMJIO JIN Pa3feeHre Ha My KCKHe U
JKEHCKHE 0COOH eTMHOK/IbI, MJI HEYTO
10/06HOE MOTIJIO ITOBTOPATHCA HEOJ-
HOKpaTHO?

CeromHsA JOKa3aHO, YTO IIOJIO-
BOM nuMopdu3M BO3HUKAJ He paa.
BeposaTHO, mogo6HOe sAABJIeHUE OBLIO
CBA3aHO C U3MEHEHUAMH OKPYIKAIO-
e cpeibl — BCEMY KHUBOMY ITPUXO-
AUJIOCh afalTUPOBATBCA K HOBBIM
YCIOBUAM, BBIKUBATh U Pa3BUBATh-
cdA Kak Buay. C Apyroi CTOpOHBI, MOT
IIPOUCXOAUTH U OOpaTHBINA IIpoIlecc,
KOTZla IIOJIOBBIE pa3JINYUA CTHUpaA-
JIUCBh, O Ye€M CBUJETEJbCTBYET IIap-
TEHOTeHe3 y IPOCTEeHIUX HUJIN TakK
Ha3bIBaeMO€ HEIIOPOYHOE 3avaTHe,
IIpU KOTOPOM CyIIleCTBa, YbU IpEJ-
KM pa3MHOMKAJNCH IIOJIOBBIM IIyTEM,
yTpauyuBajau 3Ty CIHOCOGHOCTB, 06-
pasysa mnonyasanuu ocobeil, BOCIpo-
N3BOAAIINXCA 6€3 OIJIOJOTBOPEHUH.
ITomo6HBIN THUIO BBIBEJAEHUS IIOTOMC-
TBa XapaKTepeH, HalIlpUMep, I OC U
myen. B mpoliecce TaKOro caMoOOILIO-
JOTBOPEHUA YalIlle BCETO POXKAAIOTCA
60 TOJIBKO CaMIIbl (APPEHOTOKUA),
TG0 TOJIBKO CAMKH (TE€JIUTOKHUA),
XOTA ObIBAET, YTO IOABJIAETCH IIO-
TOMCTBO 060UX I0J0B (aM(PUTOKHUA,
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NeHTepOTOKNA). Y HEKOTOPBIX BUJOB
6eCII03BOHOYHBIX 06€CIOoI0€ IIOKOJIe-
HHe YepeayeTcd ¢ TeM, KOTOpoe UMe-
eT oba moa.

[JlapTeHOreHe3 CBOMCTBEHEH He
TOJIBKO IPUMHUTHBHBEIM OpraHu3MaM,
HO M HEKOTOPBIM II03BOHOYHBIM. B
yacTtHocTu U.C. JlapeBCcKuUil, U3BeCT-
HBIA POCCUHCKUH 300JI0T, 0GHAPYKHUIT
TaKyIO CIIOCOGHOCTB Yy OJTHOTO U3 BH-
JIOB CKaJIbHBIX AIIEPHUI], OOUTAIOIINX B
ApMeHUH B palioHe o3epa CeBaH.

TakuM o6pa3oM, IBUKEHUE OT bec-
T0JIOr0 TUIIA Pa3MHOKEHHUA K CKpe-
IMUBAHUIO II0 TepMa@poaUTHOMY
TUIy U Jajee, K PasJebHOII0JIOMY,
obecriednyio mepexos Ha 6oyiee BBICO-
KYIO CTyII€eHb Pa3BUTHUA U UMEJIO CBOU
IpeuMyllecTBa: OTKPBIBAJUCE 60-
Jlee COBEpIIEHHBIE U PA3HOOOpa3HbIe
BO3MOKHOCTHU ¥KHM3HEAEATEIbHOCTH,
BO3HUKaJIU HOBBIE (POPMBI B3aUMO-
JAeHcTBUA C OKpYy:Kalollled cpeaoi,
YCIOMKHSAJIOCh U UHAUBUAYAIU3UPO-
BaJIOCh IIOBEJEHUE KUBBIX CYIIECTB.
OpHaKO 10T BO3/IEHCTBUEM BHEITHUX
YCJIOBUU M UHBIX (paKTOPOB B IIPO-
rpaMmmax ¢OpMUPOBAHUA OPraHU3MOB
MOTJIM IIPOUCXOUTH U3MEHEHU, BO3-
BpamaBIIre UX K 6ojee MPUMHUTUB-
HBIM (pOpMaM BOCIIPOM3BO/ICTBA.

OH, OHa, OHO...

PasjeneHue opraHU3MOB Ha MYIKC-
KHe U JKEHCKHEe 0COGH U II0JI0BOE pas-
MHOKEHHE NPUBEJIN K BO3HHUKHOBE-
HUIO COBPEMEHHBIX BBICOKOPA3BUTBIX
JKUBBIX CYIIECTB, CIIOCOOHBIX IIOPOK-
faTh pasHoo6pasue BHYTPU OJHOTO
Buga. IlonoBasa auddepeHnmanus,
BO3HUKAIOIIAA B X07le HHAUBUYAIb-
HOT'0 Pa3BUTHA, IIPUCYIIA PACTEHUAM,
MHOTUM G6€CIIO3BOHOYHBIM, HaCEKO-
MBIM, JKUBOTHBIM U YE€JIOBEKY.

BaemHuM IIPOABJIEHUEM IIOJIOBBIX
NPU3HAKOB, IIOMUMO CIIEIIUATU3UPO-
BaHHBIX OPTaHOB, IIpeJHAa3HAYEeHHBIX
1S pa3MHOMKEHUSA, CIY:KaT OIpese-
JIEHHOE TeJIOCJIOKEeHHe, OKpacka (y
JKUBOTHBIX), ICUXO0(PHU3UOJIOTUIECKHE
U IIOBEeZIeHYeCKIe OCOGEHHOCTH U T.J.

CrnapuBaHUe pa3/ebHOIIOJIBIX CY-
IIECTB, T.€. COeIMHEHNeE JII060r0 MHO-
JKEeCTBA 9JIEMEHTOB II0 J1Ba, JJaeT MaK-

cHUMaJIbHOE€ YHCJI0O KOMOWHAIUI, HO
€ro pacurmpeHne — BCEro JIUIIb OJHa
u3 3a7ad4, OOYCIOBUBIIUX [(eJI€HUE
CJIOKHBIX JKUBBIX (DOPM HA IIOJIBI, TAK

BO3HUKIIINE B PE3yJIbTAaTe BOCIIPOU3-
BOJCTBA IIOJIOBBIM IIyTE€M, TOpasjo
6oslee MHOroOGpas3HbI, YeM IIpu Gec-
I10JI0M Pa3MHOKEHHUH U, CJIeI0BATEIb-

B npouecce asoniouny NponaoLLert
nepexon ot repMadppoanTHbIX OOpPM
pPa3MHOXEHUS (CaMOoONNo40TBOPEHUS)
K MOSIOBOMY, B pe3ynbraTe 4ero
6onbLIas 4YacTb OPraHM3mMoB

pasgenunach

Ha MY>XCKUE U XeHCKMne ocobu

JK€ KaK M BBUIKUBAHUE — HE eJUHC-
TBEHHad I1eJIb UBMEHEHUH, IIpeTepIrie-
BaeMBbIX OPraHNU3MaMMH.

CymiecTBa, HMEIOIHME XPOMOCO-
MBI Pa3HBIX TUIIOB (T.€. M MY3KCKHe, U
JKEeHCKUe), 60jee yCTOMYUBLI U aJall-

THUBHBI, A TECHETUYECKHE KOMGI/IHaHI/II/I.

HO, B ®KCTPEMAaJbHBIX CUTYaIlUAX y
IIepPBO¥ MOIYJIANNHU ropasfo 6oJblire
IIAHCOB COXPAHUTHCH KaK BUAY, YeM
y BTOpoi. IIpryeM BOCITPOM3BOACTBO
BHYTPH Y3KOH I'PYIIIIBI KUBOTHBIX WA
JIIOZieHl, CBA3AHHBIX POACTBEHHBIMU
y3aMH, KaK IIPaBUJIO, IPUBOAUT K BbI-
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poxaeHuo. [IoaToMy IIOYTH BO BCeX
YeJIOBEYECKHUX coobImecTBaX — Kak
BBICOKOPA3BUTBIX, TaK U IPUMUTHUB-
HBIX — KPOBOCMeEIIIeHNE TaK NI UHa-
ge TabynpyeTcs.

OCHOBHOE pa3aIu4dne MeXx1y HoJIaMHU
COCTOUT B TOM, YTO MYKCKHE U IKEH-
CcKHe ocobu (3a HMCKJIIOUEHUEM MUK-
pooOpraHM3MoB) BeIpabaThIBAIOT pa3-
JINYHBIE I10JIOBBIE KJIETKU. Y YeJIOBEKa
¥ JKUBOTHBIX TaMeThl 06pa3yroTcd B
I10JIOBBIX Kejle3aX — CEMEHHHKAaX, BbI-
pabaThIBalONIUX CIEPMAaTO30UJbl, U
ANYHHUKAX, I1e GOPMUPYIOTCS ANICK-
JIETKU.

Pasnenenue 1o reHAepHOMY IIpH-
3HaKYy (royioBoi fuMopdu3M), Xapak-
TepHoe JAJI BCeX BUJIOB OPTaHU3MOB,
Pa3MHOMKAIOIUXCA IOJIOBBIM IIyTEM,
HMeeT TeHETUYECKYI0 OCHOBY M OIIpe-
nendaeTca HA6OpoM XPOMOCOM, KOTO-
PBIil o6pa3yeTcd IpU CIUSHUU AAEP
crepMaTo301a U AUIEKIeTKH.

Bce KIeTKU 4eJl0BeKa, 3a UCKJII0Ye-
HHEM raMeT, coep:kaT 23 napsl Xpo-
MOCOM, U3 HUX 22, Ha3bIBaeMble ayToO-
CcOMaMH, OAWHAKOBHI JJ151 000U X II0JIOB,
a 23-a mapa y KamJoro Iojaa cBod. ¥
$KEHCKHUX OPTaHU3MOB €€ COCTaBJIAIT
IB€ OJMHAKOBBIE X-XPOMOCOMBEI (XX-
napa), a y My*KCKHUX — JB€ Pa3TUIHbIE
— oaHa X u ogHa Y (XY-napa). Takum
o6pa3oM, GUOJOTUYECKUIN CMBICJI OI-
JIONOTBOPEHUSA 3aKa04aeTcsad B 00b-
€IMHEHUH OJMHAPHBIX COBOKYITHOC-
Tel XpPOMOCOM Pa3JHYHBIX raMeT B
KJI€TKe-3UTOT€ U BOCCTAHOBJIEHUU
JBOMHOrO Habopa, XapaKTepPHOI'o AJI
JaHHOI'O BUAA.

B omJIOJOTBOPEHHMH Yy 4YeJIOBEKa,
KaK IIPaBHUJIO, y4acTBYeT OJHUH CIIep-
MaTO30Hu/J U OfHA ANIEKIeTKa, IPU-
4eM IOCJIeJHAA MOMXKET BCTPETUThCH
C MYJCKOM IT0JIOBOM KJIE€TKOU, cozep-
JKaIled ¢ paBHOW BEPOATHOCTHIO KaK
X, Tak U Y-xpomocoMy. B 3aBucu-
MOCTH OT TOr0, KAKOU U3 JBYX TUIIOB
CIIepMaTO30M/I0B COBEPIIUT OILJIOOT-
BOpEHUeE, 3apOALIII OyeT pa3BUBATh-
cA KaK jKeHCKad UJIU MYKCKad 0Co0b.
OAHAKO ITOCKOJBKY y GOJIBIIMHCTBA
JKUBOTHBIX U Y YeJIOBEKa COOTHOIIIE-
HHEe CaMIIOB U CAMOK DU POKJIEHUU
NPUMEPHO OAUHAKOBO, MOMKHO IIPeJI-

IOJIOKUTH, YTO B CTAHOBJIEHUU IT0JIa
HEMAaJIOBAXKHYIO POJIb TaKiKe Urpaet
omnpesieICHHBIN 6GajlaHC T€HOB, PacIo-
JIOKEHHBIX B ayTOCOMaX.

OpHaKo ciayJdaeTcd, YTO U3MEeHEeHUe
BHEIITHUX YCJIOBUU, BIMAIINNX HaA
BBIPA6OTKY IIOJIOBBIX I'OPMOHOB HJIH
Ha peaKINIo Ha HUX Pa3BUBAIOIINXCA
TKaHel, MeHsaeT MaHudecTaIuo oja
y y#e cdOpMUPOBABIIETroCsa OPTaHU3-
Ma. B pesynpraTe MOryT IOABUTBHCA
repMadpoauTHI, T.€e. 0cobu, popmMab-
HO IIPUHA/JIeKAIIIYIe OJ{THOMY II0JIy, HO
BHEIITHEe HaIIOMHUHAIOIe IIPOTHUBOIIO-
JIOKHBINA. B HEKOTOPBIX ClIyd9adax Ipo-
rpamMMbl GOPMUPOBAHUA OPTraHU3MOB
C Yy4YeTOM «POJIOBOM NaMATH» BUAA
MOTYT TpaHchOpPMUPOBATHCA IO
BO3/IeICTBUEM OKPYIKAIOIlel Cpeabl.
Hanpumep, adppukaHCKHE YIUTKH B
YHUCTOU BoJle BeAyT cebsa Kak repmad-
POAUTEI, HO B 3arpsAA3HEHHOM BOJIO€Me
nepexofAT Ha MHOJIOBOM crocob pas-

MHOMKEHUA.

fipmapka TwiecnaBus

Kak mM3BecTHO elle U3 IIKOJIBHOIO
Kypca 300JIOTUH, ABHIKYIIEH CUION
€CTEeCTBEHHOIo oT60opa CIYKUT 60pb-
6a 3a BBIJKMBAHHE, COCTABHOU dUac-
ThIO KOTOPOH CTaJIl pa3MHOMKEHUe
U KOHKypeHIUsA. Mexay MyHKCKUMU

HEMNOPOYHOE 3AHATUE

0COGAMH CYIIECTBYeT CHJIOBOE IIPO-
THUBOCTOSIHUE, B XOJie KOToporo 6o-
Jlee BBIHOCJMUBBIN camel| IobexgaeT
B 6UTBe 3a caMKy, obecrieunBasa ce6e
MIPOJOMKEHHNE POofa ¥ BOCIIPOU3BOJC-
TBO 3/JI0POBOTO HOKOJeHUA. OFHAKO
KOHKYPEHIIUA MeKAy caMIlaMu (Ha-
IIpUMep, IY3JIM» Y OJICHEH WM TOK y
TETEepeBOB), XOTA U NIPUBOAUT K CIla-
puBaHUIO HanboJiee IePCIeKTUBHBIX
npeacTaBUTeJIed BHUJAA, BarkHA HeE
TOJIBKO caMa I10 ceGe, HO U KaK CIIoco0
OpUBJIEYb BHUMAaHUE CAMKU.

Yapnabs /[apBUH NEPBBIM NPEAIIO-
JIOJKUJII, YTO HAPALY C €CTECTBEHHBIM
cyliecTByeT cnenu@UuYecKHul Bapu-
aHT oTbopa, Ha3BaHHBIU ITI0JIOBBIM,
KOTOPBIA CTAHOBUTCS 3aJIOTOM MaK-
CHUMaJIBHOTO pas3Hoo6pasusa BHYTpU
MIOIIYyJIAIINY, CIIOCOOGCTBYIOIIETO HeE
TOJIBKO €€ COXPaHEHUIO, BEIXKUBAHUIO,
HO U COBEPIIEHCTBOBAHUIO, IPUBOJSI-
IIeMy B HUTOTre K IIOABJIEHUIO HOBBIX
BU0B. ITo10BOM 0T6OpP HE TOJBKO HE
HJeHTUYEeH eCTeCTBEHHOMY, HO IOPOH
HJIeT Bpa3pes C JIOTHKOU II0CJIETHETO,
HO3BOJIAST Pa3MHOMKATBHCSA U BBIKU-
BaThb 0c00saM, 06/1a1aI0II[UM HE CTOJIb-
KO aJIalITUBHBIMU, CKOJIBKO, Ka3aJI0Ch
6BI, AEKOPATUBHBIMU NPU3HAKAMH.
Hanpumep, IBINIHBIA JJIUHHBIA XBOCT
MelIaeT MaBJINHY JeTaTh U CHACAThCS

[leBCTBEHHOE pa3MHOXEeHWe (NapTeHOreHe3) CBOMCTBEHHO MHOrMM 6ecnos-
BOHOYHbIM, HAaNpUMep n4yenam, MypaBbsM, AaHUAM, U CIYXUT ANs BOC-
npov3eefeHns padoymx ocoben, He CNOCOOHbIX K NPOAOMKEHMIO poda. B
nabopaTopHbIX YCNOBUSAX TakMM CNOCO60M MOXHO BbIBECTU faxe 6onee
BbICOKOPA3BUTbIE OPraHu3Mbl, HanpuMep, MbILLEN.

BBC News HegaBHO COO6LMAN, YTO 6pPUTAHCKME Y4eHble U3 MHCcTuTyTa
PocnuHa B OguHbypre, roe 6bina KNoHMpoBaHa 3HamMmeHUTas oBeyka [donnu,
BMEPBbIE MPOBENIN SKCMEPUMEHT MO «HEMOPOYHOMY 3a4aTuio» 4YeroBeka.
WccnepoBatensimm 6611 pa3pabotaH MeTon CTUMYSIMPOBaHUSA HEOMOA0TBO-
PEHHOM ANLEKNETKN, NPU KOTOPOM OHa HaYMHaeT AennTbCA U NpeBpaLlaTbes
B 9MOPMOH. Llenb nogo6HbIX 3KCNEPUMEHTOB — HaWTU anbTepHaTUBHbLIN
WCTOYHUK CTBOJIOBbIX KMIETOK, C MCMOJIb30BAHMEM KOTOpPbIX CBSA3bIBAKOTCA
Hapgex /bl Ha NPopbIB B MeauumnHe. Mony4eHHble TakuM 06pa3omM 3MOPUOHbI
MOIIM 6bl CTaTb UICTOYHUKOM MaTepuana ans TepaneBTMY4eCcKuUX u UCcrnepo-
BaTeNbCKuUx Lenen, — cyntaet goktop Mon ge Cysa (Paul De Sousa). Kak
nof4YepkmMBaeT uUccrefoBartesnb, OHWM HUKOrga He 6yayT MOAcCaXuBaTbCa B
MaTKy XEeHLUMHe ANS fanbHeNLero BbiHallMBaHua Nnoaa, T.K. Nogo6bHoe He
TOMbKO HEOOMYCTUMO C 3TUHECKON TOYKU 3PEHUSA, HO U 3anpeLyeHo NnLeH-
3nen. OgHaKO MOXXHO MPEAnoNoXUTb, YTO caM (PakT MOJO6HOro «camo3a-
POXOEHUS», PABHO KaK U TEPMWUH BbI30OBET HEOAHO3HAYHYIO PeaKLuio Kak B
06LLecTBe B LIESIOM, TakK 1y BEPYIOLLNX.
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OT XMIITHUKOB, OJ{HAKO OH II03BOJISIET
BJIAJIEJIbIly, TOPAEINBO pPaCKpBIBIIE-
My CBOHM DOCKOIIHBIA APKUU «Beep,
6pIicTpee U 9P PeKTUBHEE IPUBJIEKATH
K ce6e BHUMaHUE BOCXMIIEHHBIX Ca-
MoK. Takoe ABjIeHHe HabIIo1aeTcs He
TOJIBKO Y MHOTUX IITUI] U }KUBOTHBIX,
HO Uy JTI0feH.

KasaTbCs OT Takol yectu. Ha camom
JleJie IpaBo BbIGOpa BCErZia OCTaeTCs
3a KEHIIUHOMN, KOTOPOM HaJl0 CyMeTh
TIOHPaBUThCA.

Kak mokasbeIBaloOT 3BOJIIOIMOHHBIE
JIOTUYECKHe IIOCTPOEHMUs, MHOTO€ B
TOBEICHUU IIpe/ICTaBUTe el CUIbHO-
ro IoJja (4eMOHCTPaIUsA CUJIBI, arpec-
CHUH, TOBKOCTH, FaJIJAHTHOCTH, OCTPOY-

nOBeﬂeHHeCKMGIWOTMBbIOHpeﬂeﬂﬂKWCﬂ
nonoBbIMAN PaA3NTUHYNAMUA

CyuTaeTcs, YTO B YEJOBEUYECKOM
obIrecTBe MMEHHO MY KUUHA BBIGHPaA-
eT cebe CIIyTHHILY, a 34 ¥KEHIIWHOU B
JIydIIeM cjIydae COXPaHAETCH JUIIb
BO3MOKHOCTb COTJIACUTHCA MJIMU OT-

MU, YBEPEHHOCTH B cebe, 9pyAUIINH),
ompeaensgeTcsi IIOJCO3HATEIbHBIM
JKeJaHueM o6paTUTh Ha ce6sda BHUMA-
HUE NapTHEPIIN, PACIyLIUTh XBOCT
110100HO ITaBINHY.

B onpeZieIeHHBIX CUTyaIUAX BaXK-
HBIM HHCTPYMEHTOM IIPUBJICYEHUS
HMHTepeca IKEHIIUHbBl CTAaHOBUTCH
myTra. CymecTByeT cBoeobpasHas
TOYKA 3pEHHdA, COIJIACHO KOTOPOH
YyBCTBO IOMOpa MMeeT CEKCYaJIbHYIO
OCHOBY U CJIY:KHUT OJHUM U3 IIPOSABIIE-
HUMN IUBUJIN30BAHHBIX» OTHOIIIEHUH,
BO3HHUKIIINX BCJIEACTBUE IIOJIOBOTO OT-

6opa. Kak n3BecTHO, 0GBITHO IMEHHO

MY:KYUHBI PACCKA3bIBAIOT AHEKOTEHI,
a 6apbIIIHU UX C YI0BOJBCTBUEM CIIY-
mamT (He ciaydailiHo HapogHasa My[-
POCTH IJIaCHUT, 9YTO HEHIIIUHBI TI06AT
ymaMu), IpudeM MHOTHM HpaBATCHA
naske rpyOble M HEIIPUCTOWHEBIE GaliKU.
Ho HekoTOpBIE coUaIbHBIE T'PYIIIBI
He IPUEMJIOT MPOHUYECKOI0 OTHO-
IIEHUA K KU3HU, U TeM 6osee K cebe. K
HUM OTHOCATCH, HAIIpUMep, CBAIIEH-
HOCJIy3KUTEINU, KOTOPhIE, BO-TIEPBBIX,
HE MOTYT U He XOTAT ObITh 00'bEKTOM
BOXKJIEJIEHNA, a BO-BTOPBIX, UX MHe-
HUA U HCﬁCTBHH AOJIZKHBI BOCIIPpHU-
HUMAaTbhCsA ITaCTBOM Kak abcoyroTHaA
NCTHUHA, He IoAJIexaIias OCMeTHHUIO.
BoeHHBIe, IPeACTaBUTEIU CIEIICIY KO
U BJIACTHBIX KPYTOB TOe€, KaK IPaBU-
JIO, HETaTUBHO OTHOCATCA K IOATPY-
HHUBAHUIO HaJ cOo00M, BOCIIPUHUMAA
€ro KaK IIOJIPBIB CBOETO aBTOPHUTETA.
OpHaKO aHEKIOTHI ITPO BOKAEH NMEH-
HO IIOTOMY U HOIIYJIAPHBI, YTO HU3BO-
AT UX ¢ mbegecTaaa. [lomuTuYecKuin
IOMOp M caTupa IIOpOd CTaHOBATCA
OHMM U3 CIIOCOO0B Pa3pyIIUTh He-
PapXUYeCcKYI0 CTPYKTYPY OTHOIIIEHUH
B oOIecTBe, YPaBHATh pas3IMYHbIE
CJION HaceJeHUA U ITIOCTaBUTh Ha MecC-
TO 3apBaBlIyiocd BiaacTb. C aApyroit
CTOPOHBI, IIYTHUK IIPEJICTAET Iepes
CBOEH ayAUTOpPHUEl He TOJIBKO OCTPO-
yMIleM, HO U IEMOHCTPHUPYET CBOIO CO-
IUaIbHYIO MO3UIUIO, OIIPE/IeIeHHY 0
CMEeJIOCTh, YTO HEM3MEHHO UMIIOHUPY-
€T IIPOTUBOIIOJIOKHOMY IOy (0 (PYH-
KUUSX cMexa U FoMopa cm.: dmoyuu u
pasym: Opyses unu spaau? // BMH, Ne
12, 2006).

Cynb60HOCHbIV BbIGOP
Oco6eHHOCTH IIOBEJEHUA CaMIOB
U caMOK (pOPMHUPOBAIUCH B IIPOILEC-
ce 9BOJIIOIIUU TAKUM 06pa3oM, 4TOObI
JKHBBIE CyIIIeCTBa MOTJIH 9P (PEeKTUBHO
KOHKYPHUPOBaTh MEXKAYy co00H 3a J10-
CTYI K ITapTHEPaM, BBIOOP KOTOPBIX
fABJsAeTCA BaxkHelmel GyHKnue mo-
JIOBOT'0 0TGOPA, BIUSAIOIIEH HA BOCIIPO-
M3BOZICTBO U IIEPCIIEKTUBEI CYIIIeCTBO-
BaHUA JAHHOTO BU/ia. B yesoBeyeckoMm
ofIiecTBe BCE HECKOJBKO CIIOMKHEE,
T.K. K 6a30BbIM OMOJIOTMYECKHM CO-
CTaBJIAIIIUM J00ABIAIOTCA €Ile U
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COIIMOKYJIbTYPHBIE yCIOBUA, Tpajgu-
Y, PEJUTHO3HBIE IIPECTABICHUA,
9TUYECKHE HOPMBI U T.JI.

Llenb cekcyanbHBIX CTpPaTEeTUM de-
JIOBEeKa Ha WHAWBHU/YaJBHOM YPOBHE
KayKeTCA COBEPIIEHHO OYEeBUIHOU, HO
Ha caMOM JieJie 3/IeCh AeHCTBYIOT He-
KHE SBOJIIOIIMOHHBIE 3aKOHBI (B TOM
YHcJie I0JOBOH 0T60p), KOTOPhIE MO-
TyT MEHATHCA C TEYCHUEM BPEMEHU U
Pas3HUTBCA B Ipejeax OAHOU IIOITy-
JIAIUH.

Ha/to ckasaTh, 4TO JJIf IIOMCKA Bpe-
MEHHOT0 U IIOCTOSIHHOTO IIapTHepa Cy-
IIECTBYIOT ABE Pa3HbIe CTPATErUH, T.K.
KpuTepun oTbopa pasaudHel. Eciu B
IEePBOM CJIydae BaskHYIO POJIb UI'PAeT
«(IepBUYHAA», YUCTO BHEIIHAA IIPU-
BJIEKATEJIbHOCTb 0O0beKTa BJICYCHUH,
TO BO BTOPOM IVIaBEHCTBYIOT COBEP-
IIEHHO WHBIE TapaMeTpHhl. IIpu BBI6O-
pe CIIyTHUKA KU3HU JIIOAU PYKOBOJC-
TBYIOTCH JOCTATOYHO YCTOMYUBBIMU U
YHUBEpCAJbHBIMU JJI BCeX O0IIeCTB
KpUTepuaMU oTbopa, IMpUYeM KasK-
JIBIF II0JI MeeT COOCTBEHHBIE U BECh-
Ma pasJInYHbIe IOAXOABI K BBIOODY
naprtHepa. /U MyKYUHBI B IIOTEHIU-
aJbHOM CyNpyre BaKHBI MOJIOAOCTb,
NpUATHAA BHEIIHOCTB, CIIOCOGHOCTH
K IETOPOXKAECHUIO, JOCTOMHOE ITIOBeie-
HHeE ¥ TOTOBHOCTB 3a60TUTBCS O JIOMe

" CeéMbeE. Kamymaﬂca HecIpaBeqIn-

BOCTB TOTO, YTO IIPEAIIOYTEHNE BCETa
oTAaeTcA KpacaBUIlaM, UMEET CBOIO
MOZOIIEKY — KpacoTa II0/ICO3HATEJIbHO
acconuupyeTcs ¢ IOHBIM BO3pPacToOM,
KOTOPBIA, B CBOIO O4Yepe/b, ITOApa3y-
MeBaeT BO3MOKHOCTB 3PP eKTUBHOrO
npopoxeHusa popa. Kpome Toro, B
JKEHBI OOBIYHO CTPEMATCHA B3ATH Jie-
BYIIKY M3 «XOpOIIell ceMbM», T.e. He-
OpIoIIyo, paboTAIlyI0, HO TIaBHOE
— 006J1a1afoNIyI0 BBICOKOM MOpPaJbIo U
He CIIOCOOHYI0 NU3MEHUTD. JleJI0 B TOM,
YTO JKEHIIMHA BCEr/la yBepeHa, 4To
OHa MaTb CBOUX JIeTeH, B TO BpeMsd KaK
My:KYIUHA IIOPOM COMHEBAETCA B CBO-
eM oTIioBCcTBe. [IpMedyaTesbHO, YTO
Jlaxe B TPaJAWUIMOHHBIX 06IllecTBax
1o 30% peTeit pomaalOTCA HE OT 3a-
KOHHOT'O CyIIpyra, 0 4eM IIOCIeIHUN
MOKET M He IMOoA03peBaTh. [d Imomy-
JIANUH B LIEJIOM Takoe pasHoobpasue
I10JIE3HO, OJTHAKO JIJIA MYKYHUHBI 3260~
Ta 0 4y3KUX YaZax — IIyCTOH BKJAJ,
He TOBOPHA 0 IICUXO0JOTUYECKOM acleK-
Te Bompoca. I[loaToMy OH cTpeMHUTCA
o6e3omacuTh cebd OT HENPUATHBIX
HEOXKHUJaHHOCTEH, B TOM 4YHCJIE C II0-
MOIIIBIO OOIIECTBEHHOI0 MHEHHUH.
JKeHmuHy, 3aBOAAINYI0 pPOMAaHBI
Ha CTOpPOHE, OKpYy’KalIlue B IeJI0M
CKJIOHHBI TopunaTh. OZHAKO MyKCKaA
U3MeHa eCJIU U He ofj00pAeTCa Halps-
MyYIO, TO IIPOIIAETCH U Jjaske, 10 MHe-

HUIO CUJIbHOM II0JIOBUHBI, CBUETEIb-
CTBYeT O BBICOKOM CTaTyce, yCIexe,
npouBeTaHUU. TaKkoe MOBEJEHUE KAK
MUHUMYM OITpaBAbIBAETCH, & IOPOM
BBI3BIBAET BOCXHIIIEHUE U 3aBUCTh. He
CIIy9aiHO CJIOBO «6aGHUK» HE BOCIIPU-
HUMaeTCs Kak 6paHHOe, B OTIMYHE OT
OCKOpPOUTENbHBIX JIMMUTETOB, KOTOPbI-
MU MOPaJINUCTBI HAaTPaKAAI0OT JII00BEOo-
OUIBHBIX JaM.

¥ iKeHIMUHBI APYTUe KPUTEPUU BbI-
Gopa cympyra: Bo [JIaBy yIJIa OHA CTa-
BUT COIMAJIBHBIN CTATyC, paGOTOCIIO-
COGHOCTh U MHTEJJIEKT, & MOJIOJIOCTb,
BHEIIIHUE JaHHBIE U JasKe 100porops-
JIOYHOCTh OKAa3bIBAIOTCA Ha BTOPOM
IIaHe.

WNaem Ha 3anax

JdumopduaM B 4YeJIOBEUECKOM 00-
IIeCTBE IIPOABJIAETCH IIPEKIE BCErO
B COLIMAJILHON POJIM, OOIIEeCTBEHHOM
3¢ PeKTUBHOCTU NpeAcTaBUTeJIEN
PasHBIX I0JIOB, B CTPATeruax BeiGopa
mapTHepa, a TAK¥Ke B [IOBEJIEHUH, BHE-
IIHUX IIPU3HAKaxX — O0JIMKe, OfleK e,
BBIOGOpE KOCMETHUKH U T.J.

OnHOM U3 O PEIeIAIONINX BHEIITHUX
XapaKTePUCTUK YeJIOBEKa, UTPAIOITUX
BaKHYIO POJIb B BOSHUKHOBEHUH B3a-
HUMHOW CUMOATHUU MEKIY MYKIUHON
W JKEHIMHOHN, CYMUTAIOTCA 3alaxu.
B mociienHue rofpl pa3BUBaeTCA Iie-
Jas o61acTh UCCIeJOBAHUHN, KoTopasd
nsydaeT aJdbPaKTOpHBIE (0GOHATEIb-
HBIE€) CIIOCOGHOCTH YeJI0BeKa, KOTOPhIe
IIPEXk/Ie BCEro CBA3aHBI C hepOMOHA-
Mu. PaHee cumTasoCh, YTO BBIJEJIE-
HUe NMaxy4Yux BEIeCTB, HECYIIUX OIl-
PeleIeHHBINM CeKCyaJbHBIM CHTHAJ,
CBOMCTBEHHO TOJBKO MKHUBOTHBIM B
MOMEHT IIOMCKa mnapTHepa. OgHAKO
0Ka3aJIoCh, YTO B JIaHHOM OTHOIIIEe-
HHUM YeJOBEK HUYEM He OTIudaeTcs
oT 3Bepsa. Coxepikalguecs B UCTOYA-
€MOM 3aIlaxe MYKCKHe HJIH }KEeHCKHe
I10JIOBBIE TOPMOHBI BO3/IEHICTBYIOT Ha
YPOBHE IIO/ICO3HAHUSA, II03TOMY JIIOHU
He oTAaloT cebe oTyeTa, IIOUYEeMy TaK
IPpUTATHUBAEeT MMEHHO JaHHBINA dYe-
JoBek. TakuM 06pa3oM, MBI B 3HAYU-
TEJIBHOM CTENEeHU «MJIeM Ha IIOBOAY» Y
cBoero o60HAHUA. TeM OoJiee 4TO, KAk

BBIACHUJIA HCCJIENOBATE/JIH, 3aUHTE-
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pecoBaBIINecs BO3/JI€ICTBUEM apoMa-
TOB, 3aIIaX II0Ta MOXKET CKa3aTh OYeHb
MHOT0€ O 4eJIOBEKe U ero (hU3U0JIOTHU-
YEeCKUX 0COOEHHOCTAX.

Bo-mepBBIX, OH KOPPEJIHUPYET C IIPO-
NOPIMAMH TeJla W JINIa, KOTOpBIe
JIEMOHCTPUPYIOT, YTO AaHHAs 0cobb
MEepPCIEeKTUBHA C T€HETUYECKOH TOY-
KU 3peHUA U CIIOCOOHA aTh CUIbHOE
noTOMCTBO (1t Hao6opoT). [ToaTomy
JIIOAU C IPABUJIBHBIMH, CUMMETPUY-
HBIMHM YepTaMHM JIHIa KaKyTCA HaM
Gosiee IpUBJIEKATEJIbHBIMU. B Mone
MOXKeT OBITh OiiefHAA WUIM CMyIJIas
KOKa, CyOTHUIbHAA MM CIOPTUBHAA
durypa m T.7., ogHaKO TpebGoBaHUA
TapMOHHUHM OCTAIOTCA HEU3MEHHBIM.
Hanpumep, COOTHOILIEHUE TaIUU U
Geiep KEeHIITUHBI TOKHO COCTABIATh
npuMmepHo 0,7, TOTOMY YTO UMEHHO
TaKO€ CTPOEHHE HANJIy YIIINM 06pa3om
obecriednBaeT POXKAECHUE 3J0POBOrO
pebenka. [Ipryem 5TH IpeCTaBICHUA
3aIporpaMMHUPOBaHbl Ha IIO/CO3HA-
TEJIBHOM yPOBHE U 3a(UKCUPOBAHEBI B
olpe/ieIeHHBIX CTPYKTYpPax Mo3ra.

Bo-BTOpBIX, 3amax II0Ta OTpakaeT
TaK Ha3bIBAa€MBbIHl KOMILJIEKC T'HCTO-
COBMECTHUMOCTHU — BAaKHYIO WHIU-
BHYaJIbHYIO 0COGEHHOCTDH, CHOPMU-
POBABIIYIOCA B IIPOIECCE 3BOTIOINU,
KOTOpas XapaKTepu3yeT UMMYHHBIE
IOKa3aTeJIM, B TOM YHCJIEe COIIPOTHUB-
J1AeMOCTh MH(EKIIMOHHBIM U Ilapa-
3UuTapHBIM 3a6oseBaHuAM. CorjiacHO

pesyjbTaTaM HMCCIeJOBAHUMI, ITOTEH-
IUaJbHbIE II0JIOBbIE ITAPTHEPHI ITOH-
paBsaTcH APYT APYTY U cMOryT oGpa-
30BaTh YCTOMYMBYIO Iapy, €CId UX
KOMIIJIEKCBI THCTOCOBMECTHMOCTH
He UJEHTUYHBI APYT APYyTy. B TakoMm
ciydae y jAeTed, yHACJIeJOBABIINX
pasHoo6pasHble TeHbl, MOBBIIIAETCH
PE3UCTEHTHOCThb K TeM 3a00JIeBaHU-
M, K KOTOPBIM GBLIIM YCTOUYUBEI 06a
UX POJUTEJNS, T.e. HOBOE ITIOKOJIEHHE
HacJeAyeT JBOMHON KOMILIEKT UMMY-
HUTETA.

Ux HpaBbl

Pasznuuua wMopdodusnosorunyec-
KUX KPUTEPHUEB MYMKCKUX U KEHCKHUX
0co0ell CJIIOKUIINCH B IIPOLIECCe 3BOJIIO-
nuu (cm.: Kaxunn JI. Ee mo3e, e2o mo32
// BMH, Ne 8, 2005). Ho nuddepennu-
anus I10 IT0JI0OBOMY IIPU3HAKY B YeJo-
BEYECKOM OOIIeCcTBe CBA3aHa IIPEKIe
BCEro ¢ 0011ecTBeHHOU 3(ppeKTUBHOC-
ThbI0 060UX I0JI0B. B ocHOBe cTpororo
pacIpezieIeHUA poJIeH JexaT Kak 61o-
JIOTUYeCKHe MeXaHU3MBI, OIlpe/iede-
MbIe MHCTUHKTAMU (IIPEeK e BCEro ca-
MOCOXPaHEHHU U PAa3MHOMKEHU), TAK
U COIMOKYJbTYpPHBIE IIPEAINOCHIIKH,
onmpamoIuecsd Ha HWHTEIJICKTyalb-
HOE pa3BUTHE YeJI0BEeYeCTBa, KOTOPOe
I POUCXO/JIMJIO 3HAYUTEIbHO OBICTpEe
6GHOJIOrTYeCcKoro 1 chopMUPOBAIIO PAJ,
CTEpEOTUIIOB MNoBejeHuA. Ecau mro-

ObIe COIIMAJIbHBIE XapPaKTEPUCTUKU y

JKUBOTHBIX 3aKPEIUIAI0TCA Ha O10JI0-
THUYECKOM OCHOBE, TO y YeJIOBEKa IIPU-
o6peTeHHbIe HABBIKU U 3HAHUSA IIepe-
aIOTCA CJIeAYIOIeMY IIOKOJIEHUIO elIle
¥ ITIOCPEJICTBOM KYJIbTYPHOTO HacJIe10-
BaHW4A, B IIEPBYIO odepeab Oarogaps
A3BIKY. TaKUM 06pa3oM, colluabHAA
aBoJironiusa Homo sapiens 6bli1a o6yc-
JIOBJIEHA KaK KYJbTYPHBIMU, UHTEJ-
JIEKTyaIbHBIMU IIPEAIIOCBIIKAMH, I10-
SABJICHUEM CO3HAHUA, TaK 1 6a30BBIMU
6GMOJIOTMYECKUMHU, B TOM YHUCJIE TeHe-
TUYECKUMU MeXaHU3MaMH.

OcHoBoImoJarailIiee pasjejeHue
TPyZAa IPOU3OIILIO eIlle B JPEBHUX IIPU-
MHUTHBHBIX COOGIIECTBAaX: My:KIMHBI 3a-
HAJIMCh OXOTOU, a 3KEHIIIUHBI — c60pOM
TO0JIE3HBIX PACTEHUM U JeTbMU. Takoe
pacupeaeneHre (QyHKINME, XapakTep-
HOE U i1 }KMBOTHOT'0 MUpPa, OBIIO IIpe-
JIOIIPE/IEJIEHO POJIBI0 KaK/OTO II0JIA B
coryMe. BbIcieskuBaHUe JOGBIYH BCET-
Jla COIIPSMKEHO C PUCKOM, OJJHAKO II0Te-
PA MYKYIUHBI XOTh U IVIaY€BHA caMa I10
ceb6e, HO HE HaHECET HEeBOCIIOJTHUMOTO
yiep6a rieMeHH B rieioM. CMepTh e
JKEHIIIUHBI YTPOKAET CYIIeCTBOBAHUIO
ee JleTell — KaK POKJCHHBIX, TAK U TeX,
YTO MOIJIM OBbI IIOSABUTHLCA HA CBET. T.e.,
€CJIN IIPOBOJUTH QHAJIOTUIO C KHUBOT-
HBIM MHPOM, TH0E/Ib CAMKH YI'DOKaAET
caMOMy CYIII€CTBOBAHUIO IIOIYJIAIINU.
CoBpeMeHHBbIE KEHIUHBI B 60pb0e 3a
paBHOIIPaBHE I10JIOB OTBOEBAJIH IIPABO
(MATUA HA OXOTY», OJIHAKO KAaK paHbIIIE
3a MAMOHTOM, TaK U CETOJ{HA Ha BOWHY
MO-TIPEKHEMY B OCHOBHOM HJIET CHJIb-
HBIH I10JI.

leHeTHYeCKH 3aJIOjKEHHBIE B HacC
HHCTUHKTBI 1 0OCOGEHHOCTH HE HCYe3-
JIX C IIPOTPECCOM, OHH IO-TIPEKHEMY
OTCBUIAIOT HAaC K APEBHUM IIPEIKaM,
BHUJIOU3MEHAACh B 3aBUCUMOCTHU OT
o6cToATenbCcTB. Hampumep, Takasa
BpPOKJE€HHAA IICUXOJIOTUYecKad Xa-
PaKTEepHUCTHUKA, KaK CKJIOHHOCTBH K
PHUCKY, Yy MY:KYUH pasBUTA 3HAYU-
TeJbHO OOJIbIIe, YeM Yy IKEHIIIUH.
JpeMioiiue MellepHble HaKJIOH-
HOCTH OXOTHHKOB BBINJIE€CKUBAIOT-
cAd B YBJEYEHHUH 3KCTPEeMaIbHBIMU
BHJaMU CIIOPTa, a3apTHBIMHU HUTIpa-
MU, pbIGAJIKON U COGCTBEHHO OXOTOM.
JKeHmmuHaM ropaszo B MeHbIIIeH cTe-
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IIeHU CBONCTBEHHBI II0JJOOHBIE ITPHU-
cTpacTusa. My:KYUHBI TaK:Ke GoJIbIIe
CKJIOHHBI K IIPOTHUBOIIPABHBLIM Jielic-
TBUAM, K HAPDYIIEHUIO JUCHUIIJIUHBI,
NPEBBIIIEHUIO CKOPOCTH Ha JOporax.
HenmuHel 60jiee TUCIIUILIMHAPOBA-
HBI, HE CTPEMATCA HapylaTh cyIec-
TBYIOIIIYE IIpaBMjia 1 KOHKy pUpOBaTh
¢ apyrumu. Ho oHHM 3a49acTylo Hepe-
IIATENbHBI, XYK€ OPUEHTUDPYIOTCA B
NPOCTPAHCTBE U B dKCTPEMabHOMH
CUTyaIliy BMECTO TOT0 YTOOBI PeIIn-
TEeJIbHO IeCTBOBATD, TEPAIOTCA U Ia-
HUKYIOT. OHAKO KaK TOJIbKO PEYb 3a-
XOAHUT O A€TAX, JKEHIINHA IPOABIAET
qyJleca cCaMOOTBEPKEHHOCTHU U OyeT
JIO MOCJIETHETO 3alMINATh CBOUX OT-
NPBICKOB JaKe TaM, IJie OTCTYNUTCA
MyH4INHA. TaxoBo Hac/eane Halux
Ipanypos.

Sex vs unisex

BepoATHO, B 4YeJIOBEYECKOM o00Iie-
CTBE€ HE€ CTOHUT CBOJHUTH B3aHWMOOT-
HOII€EHUA MYM¥NYHNHBI N HEHIIIWHBI
HUCKJIIOYUTEIBHO K MHCTUHKTHBHOMY
noucky mapTtHepa. Henb3sa cbpacel-
BaTh CO CYETOB BEKAMHU CKJIaJbIBaB-
muecs 3TUYeCKUe KaTeropuu, Takue
KaK JOCTOMHCTBO, OTBETCTBEHHOCTBD,
Jno6JIecTh, YeCThb, OIpeJeIdarolne
HOPMBI OTHOIIEHUY MKy ITOJTaMU U
BHYTpHU HUX. [loBe/leHUYeCKre HOPMBbI
TOKE ABJIAIOTCA CBOEOOPA3HBIM IIPO-
ABJIEHWEM auMopduaMa, onpeness-
I0TCA XapaKTePOM IPOU3BOACTBEH-
HBIX OTHOIIEHUH, TUIIOM KYJIbTYPBI U
MEHAIOTCA C TeYeHUeM BpeMeHHU. Tak,
€cJII CPaBHUTH KOJEKC YeCTH caMy-
pasd, CpeJHEBEKOBOTO PHIIIAPs U COBPe-
MEHHOT'O COTPYJHHEA odurca, CTaHyT
OYEBUAHBIMHU HX ITPUHIUNHAJIBHBIE
pasnuuua (cm.: AkyHuH B. Yecmob u
docmourcmso // BMH, Ne 11, 2004).
IIpeacTaBIIEHUSA O TOM, «ITO TAKOE XO-
POIIIO ¥ 9YTO TaKOE IVIOXO0» JUKTYIOTCA
HCTOPUYECKUMH YCIOBUAMU, TPASH-
IUAMU, PEJIUTHO3HBIMU BEPOBAHUA-
MH, CpeJioH, YKIaJI0M JKU3HU U KOHK-
peTHBIMH obcToATenbcTBaMU. Kpome
TOTO, B Pa3HbIE 3II0XU U B PA3JIUIHBIX
yCJIOBUAX (POPMUPYIOTCH COBEPIIECH-
HO CBOEOOBIYHBIE IICUXOJIOTUYECKUE
YCTAaHOBKM, BO MHOTOM 3aBUCHAIIHE

OT MEHSIOIUXCA HOPM U I[eHHOCTE.
BopoueM, B KaKUX-TO TINIYGHMHHBIX
MIPOSIBJIEHUAX HPABBI HE MEHSIOTCH.
Cxra:xeM, BO BCce BpeMeHa BII0GIeHHbIE
MYKYIUHBI CTPEMIJINCE JeIaTh IoAap-
KM JTI06MMBIM. OJTHAKO asKe 3/1eCh Je-
JIOBEK HE OpUTHHAJIEH. FI3BeCTHO, 4TO
HEKOTOPbIE ITHUILI OJAPUBAIOT CBOIO
MO PYTY PBIGKOI, a iPyrye CTPOAT AJA
Hee HapAJHBINA I0M U3 Pa3HOIIBETHO-
ro mycopa. HI4To He HOBO IO/ JIyHO11,
JlasKe caMble KpaCHUBbI€ IIOPBIBEL...
CoBpeMeHHOe IOCTUHAYCTPHUATb-
HOe OOIIECTBO BBIJBUTA€T HOBBIE CO-
LIaJIbHO 00yCJIOBJIEHHBIE yCTAHOBKH,
KOTOpBIE TPEeOYIOT OT JIO/IeH, KeJlalo-
IIUX IPeyCHeTh, ONpeJeIeHHbIX JINY-
HOCTHBIX XapaKTEePUCTHK, CKopee
COOTBETCTBYIOT MYXKCKOMY, HEKEIN
JKEHCKOMY CTEpPEOTHIIy IIOBEICHHUA.
U coBpeMeHHBIE aMBbl, YTOGBI CTATh
VCIIEIIHBIMUA U BOCTPeGOBAHHBIMHU,
IPUMEPSIIOT MYIKCKHE KOCTIOMBD, YTO
BJI€YET 3a CO60M HE TOJIBKO INTyGMHHEBIE
M3MEHEHUA XapakTepa U CHCTEMBI
B3aMMOOTHOIIEHHUH B 00II[eCTBe, HO U
MeTamMopdo3bl Ha GHU3UOJIOTUIECKOM
ypoBHe. Tak, coBpeMeHHAas 9HOKPH-
HOJIOTHUSA 3a49aCTYI0 CTAJIKUBAETCHA C
TaKUM fAIBJICHUEM, KaK N36BITOK MYIKC-
KHUX TOPMOHOB B }K€HCKOM OpraHHU3Me.
B pa3BUTBIX CTPaHaX MOJIOJIEIKD BCE
GoJibllle BpeMEeHU U BHUMAHUSA Yie-
JgeT o6pa3oBaHUI0, KOTOPOE CTaHO-

BHUTCSA BayHBIM, €CJINM HE pEIIAOIIUM
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¢daKTOpPOM KaK IpU BEIOOpE CITyTHUKA
KU3HU, TAK U B BOIIPOCAX A TOPOK/IE-
HUSA, OTOABUTASA ero Ha 6oJiee O3 HUMI
CpOK miu u3beras BoBce. HelHenHMIE
yc10BUA (POPMUPYIOT HOBBIM TUII B3a-
MMOOTHOIIIEHUA MEKAY IOJIaMH U, KaK
cJIeICTBYE, HOBBIU THII oOmmecTBa. [l1d
HAaIIIeTro COIIMyMa XapaKTepeH pacuas,
UHCTUTYTA CEMbU U TPAAUIIUOHHBIX
IEHHOCTEH, MHOMKeCTBEHHbIE HEeIIPo-
JNOJKUTENIbHBIE CBA3W, HEKEIAHUe
6paTh Ha cebs OTBETCTBEHHOCTH 3a
6IM3KUX, NaJleHhe pPOKIaeMOCTH,
pacrnpocTpaHeHHe HEIIOJHBIX ceMet 1
T.1. BepoATHO, HacTymaeT HoBadA apa
BO B3aMMOOTHOIIIEHUAX I10JIOB, KOTO-
pad MOKEeT KapAWHAJIbHO U3MEHUTh
He TOJIBKO IPUBBIYHYIO CUCTEMY I[€H-
HOCTeN U MPUOPUTETOB, HO U pU3HO0-
JIOTUYEeCKHEe XapaKTEePUCTUKU MYIK-
9UH U JKEeHIIUH.

OpHako, HECMOTPA Ha NPUHIUI
unisex, IoJj, cOGCTBEHHaAs IIpHUHA-
[IEKHOCTh K MYMKCKOMY HJIH KEHC-
KOMY COOOIIIeCTBY, CaMOUIeHTUDUKA-
IV TI0 TIOJIOBOMY IIPU3HAKY OCTAIOTCA
BajKHEHUIINM 3JE€MEHTOM COIlHaJIU-
3anum desjgoBexka. Hemapom amopd-
HOe, JUIIeHHOe KaKOU O6bI TO HU GBLIO
NIpUBJIEKATEeIbHOCTU U XapaKTepa
CYIIECTBO M MYKUYUHBI, U KEHIIUHBI
IIPpEe3PUTEJIBHO Ha30BYT G6ECIIOIBIM
HECMOTPS Ha €ro PeaJIbHYIO I0JIOBYIO
OPUHAIJIEHKHOCTD. i

Turna Kamaesa




TEXHHYECKHE HHOAHCDI

KapuHa TuBaHoBa

BOPOHKOOBPASHAR JEMOPMALNS

0 JaHHBIM MEIUITUHCKOMN

CTAaTUCTUKU, y OJHOTO U3

TBICAYM JeTel BCTpedaeT-
cA BOPOHKOOOpasHadA aedopMmanus
rpyasoi knetku (BATK). Kpowme ce-
PBE3HOI0 U3MEHEHUs TPYJHON KJIeT-
KM 3To 3abojreBaHME IPUBOJUT K
HapyIIeHnAM paboThl AbIXaTeJIbHON
U CepAEYHO-COCyAUCTOi cuctem. U
yaie Bcero 6e3 orepanuu He 060M-
TUCH, TeM 60Jiee YTO Pe3yJbTaTUBHBIX
METOUK IT10 UCIIPaBIEHHIO IT0J0GHOT0
nederra Hemasno. Ho ecTh 1 HeraTus-
HBIH aCIeKT — TPaAUIINOHHOE JIeYEHHE
OCTaBJISAET KOCMETUYECKUHN aedeKT
B BHJIe JOBOJIbBHO I'py6oro py6ia Ha
nepegHed TpyAgHou cTeHke. Kpowme
TOTO, TPAAUIIMOHHBIE BMEIIAaTeIbCTBA
Be€CbMa TPaBMAaTHUYHBI JIIsI GOJIBHOTO.
Takum 06pas3oM, y 60JIbHOTO OCTAETCA
ubo yraybieHue Ipyau, JIn6o 3aMeT-
HBIA TIOCIeoTeparioHHEIN ciael. [Ipu
3TOM 3CTETHYEeCKas CTOPOHA OYeHb
BaikHA, OCOOEHHO KOTAA pedYb HJET O
JIeTAX, BCEr/ia MyYUTEIbHO IIEePeKU-
BaIOIIUX CBOU (pU3UUIeCKUe HeJoCcTaT-
kn. 3apy6esKHbIe M OTe4YeCTBEHHBIE
Bpavd JABHO 33[yMBIBAINCh HA/T TEM,
KaK BOCCTAHOBHUTB I'PYJHYIO KIETKY B
OOBIYHOM BH/I€ U CHU3UTH TpaBMa-

THUYHOCTBb BMEIIIaTeJIbCTBA.

AMepuKaHCKUI meTon

B 1998 r. xupypr [Jonanpxg Hacc
(Donald Nuss) omyG6yiunkKoBaJ CBOH
JEeCATUIETHUN ONBIT JIEYEeHUd
B/AT'K, HasBaB 8Ty METOAUKY «MHU-
HHUMaJbHO MHBA3UBHOU TeXHUKON
KOPPEKIIUM BOPOHKOOOGPa3HOM Tpy-
nv». Hacc mpeuioxun gedeHue Je-
GOpMUPOBAHHOTO I'PyIUHHO-pebep-
Horo koMmIinekca (I'PK) 6es pesexnuu
(ynamenus) pebGepHBIX XpdAlled u
cTepHOTOMHUU (pa3pesa TPYAUHEI).
OcHOBOH MeTO/la cTajia JINTeIbHAA
(3-4 roga) durkcanusa 'PK B koppu-
TUPOBAHHOM IIOJIOMKEHUU MeTaJIIU-
YeCKOU IJIaCTUHOM, yCTaHOBJIEHHONU
3a TPYAHHOM.

CrieriuaJIuCTBI, CpDAaBHUBAA TPaJH-
IMOHHBIE METOJBbl XHUPYPrUYECKOH
xoppeknuu B/I'K u onepanuro Hacca
OTAAQIOT IMpeANoYTeHNEe IOoCIeAHeH:
MHUHHUMAaJdbHAasg TpPaBMATHUYHOCTS,
HE OCJIOKHEHHBIN IT0CJIe0NePaoH-
HBIU IEepUoJ U HAUJIYYIINU KOocMe-
TUYECKHUH pe3yjbTaT FOBOPAT CaMH
3a ceba. ITogo6HBIE ollepalUU yiKe
HECKOJIBKO JIET YCIIEIITHO IPOBOJAT-
csA U 3a py6ekoM, U B HAllled cTpaHe;
B yacTHOCTH, ¢ 2001r. B J[eTCKO¥ ro-
poAcKol kauHu4YecKkol Nel3 um. H.®.
®unarosa npod. A.I0. PasymoBcKUM

knemku

U ero ydeHHKaMH. Majo TOro, xu-
pPypru cymenu HaWTHU WHTEPECHBIE
pelIeHns, KOTOPBIE CAesIaI1 JIeIeHe
10 METOJY aMEPUKaHCKOTO KOJIJIETH
ere 6osee 6e3onacHbIM U 3D (PEeKTUB-

HBIM.

HoBoBBepeHus
OoT ®UNaToOBCKOMN KNIMHUKN
Koppeknua BIAKI nmpoussoauTca
B ®ujIaTOBCKOM KJIMHHUKe ¢ 1962 1.
II0 BCEM MU3BECTHBIM METOJHUKAM. nu
K HACTOAIIEMY BPEMEHHU HaKOILIEH
HeMaJIbIH OIIBIT. 3a MOCJIeAHUE HATh
JIET B OTJEJECHUU TOPAKAJIbHON XU-
pPyprum BbeIIIOJIHEHO Gosee 150 ome-
panuii Hacca. TmaTeabHBIN aHATU3
3TOM paboTHI IPUBEJ K yCOBEPIIEHC-
TBOBaHUIO MeToAa. [lo yepTexam Xu-
PYProB KIMHHUKY ObLIN U3TOTOBJIEHBI
T-ob6pas3Hble JIACTUHBI U3 TUTAHOBO-
ro cniaBa BT 6 C, gaunoit ot 240 10
360 MM, mupuHOHA OT 15 m0 20 MM,
TOJIMUHON oT 1,7 1o 2,8 MM U HUHC-
TPYMEHT-IIPOBOJHUK. Ilo MHEHHIO
NPaKTHUKYIONIUX XUPYpPTros, T-o6pas-
HBIM KOHEIl, KpenAmuiica Kk pe6paMm
NPOYHBIM U MEJJIEHHO paccachbIBa-
IIMUMCA MaTepHUaJIoM, HaJemkKeH,
9KOHOMUYECKH Iiejiecoo6pa3eH U He
TpebyeT JOMOJHUTEIbHBIX IIPUCIIO-
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TEXHHYECKHE HHOAHCDI

co6neHul. OUBIT IPOBEJEHHBIX OIle-
panuii IoMor caejiaTh WHTEePEeCHBIN
BBIBOJ: YeM IIIMpe IJaCTHUHA, TeM
GoJbllle IJIOIIAAb JaBJIEHUA HA TPy-
JAUHY U 9TO II03BOJISAET OTPAHUYIUTD-
cf yCTAHOBKOW OJHOW IIJIACTUHBI.
Pasmep u dopma usruba miIacTUHBL
dopMupyOTCA MHAWBUAYATIBHO, B
3aBUCHUMOCTH OT BUJIA I CTENEHU Jie-
dopmanum.

BaikHO, 9YTO B mpoIllecce onepanuu
HepPEeBOPOT KECTKOU, MHAUBUYAIb-
HO CMOJIeJIMPOBAHHOM M TOYHO yCTa-
HOBJIEHHOU IJIACTUHBI o6ecredynuBaeT
ee aIeKBaTHYIO OIIOPY HAa TPYyAUHY U3-
HYTPHU U Ha pe6pa CHapyXKHU.

Kpome sToro, 6b1JI0 yCTAaHOBJIEHO,
4TOo (popMHUpPOBaHUE TOHHENIS CIeBa
HampaBo (B OTIMYMEe OT IIepBOHA-
YaJIbHOTO BApHaHTAa, KOTrJa IJIaCTHHA
BBOJMJIACH CIpaBa HaJIeBO) Hauboiee
6e30I1acHO, T.K. IPU 9TOM yMEHBbIIIA-
eTCcA BEPOSATHOCTH TPAaBMBbI Cepala
(mracTuHa HUAET OO KacaTeIbHOH
JIUHAH). A BTOPUYHYIO JedopManuio
He JOIIyCTHUT JAPyroe HOBOBBEJEHUE:
KOHIIBI YCTAHOBJEHHON IIJIACTUHBI
JIOJIXKHBI OBITH yAAJIEHBI OT pebGep He
MmeHee yeM Ha 0,5-0,8 cM, 4TOGBI HE
OrpaHUYNBATDH POCT I'PYAHOHN KJIETKH
B T€UYEHHUE AJIUTEIHLHOT0 CPOKA HOIIle-
HUS IIJTaCTUHBIL.

Poccuickuii BapmaHT
onepauuu Hacca

B 1menom omepanus HPOBOJUTCHA
creayromum ob6pasom. B 3aBucu-
MOCTHU OT MecTa Haubosee rny6oKkon
AedopManuu rpyMHEBl BbIOUpaeTcs
YPOBEHBb pa3pe3oB AJIHHOU 3-4 cMm,
IIPOU3BEJIEHHBIX ITapaJljeJbHO XOAY
pebGep B MOAMBINIEYHOU OGJIACTH.
Yepes j1eBbIi pa3pes BBOAAT UHCTPY-
MEHT-IIPOBOJHUK C JJ€CKOM U POpMU-
PYIOT TOHHEJIb B IPaByIO IIOJOBUHY
IPYZAHOU KJIETKH, CKOJIb34 10 3aJJHeH
IOBEPXHOCTHU MNepeaHel TrpyaHoON
cTeHKU. IIpOBOJHUK U3BJIEKAIOT,
oCTaBIAA HANPaBIAWIIYIO JIECKY.
[T1acTUHY IPOBOAAT 3a TPYAMHON 3a
JIECKY cJIeBa HalpaBo BJ0Jb cdop-
MHUPOBAHHOIO TOHHEJIS BBINYKJIOH
CTOPOHOH K II03BOHOYHHKY. Ilocie
nosopoTa Ha 180° naBjaeHUe NJIacTU-

HBI Ha 3a/{HIOI0 ITIOBEPXHOCTh T'PyAH
B MeCcTe HauOOIbIIEro MCKaKeHU:d
BBI3BIBAE€T KOPPEKIIHIO I'PYNHO-pe-
6epHOro KOMILJIEKCa IPAMO B olepa-

ITUOHHOM.

FIFYTY

Omnepanuy MIPOBOAATCH IOJ KOM-
OMHUPOBAHHBIM 3HJOTPaxXeaJbHBIM
HapKO30M B COYETAHUU C dITUAY PaJIb-

HOM aHecTe3uel. g
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Mapk duvieTtTn

pUpoqHbIL

GOP

Mepen
Bnagensuamm
cTaguoHOB
CTOUT HENPOCTOM
BbIOOP Mexay
NCKYCCTBEHHbIM
N €CTECTBEHHbIM
NOKPbLITUEM MNOJIS

€ CEKpEeT, YTO CIIOPTHUBHBIE

COCTSI3aHUSA BPeAAT MOKPHI-

TUSAM CTaJUOHOB, 0COGEHHO
B XOJIOJHBIE, JOMXKJINBBIC U 3aCY IIIJIU-
BbI€ CE30HBI. [I[PUYNHON TOMY CIYHKUT
paspbIXJeHNUe TPYHTa. OTOT0 MOMKHO
n3bexaThb, HUCHONIB3ys CHEIHUAJbHO
paspabGoTaHHBIE ApEHAKHbIE CHCTe-
MBI, a2 TAKXKe YKPEIJIAsa KOPHU pacTe-
HUI B pe3yjbTaTe HAaTHETAHUS IO
BEPXHUU CJION IIOYBHI TEIJIOTO BO3-
ayxa.

Kpome Toro, BMecTo TpaBbl MOXKHO
HCII0JIb30BATh UCKYCCTBEHHBIH JIEPH.
BriepBble CHHTETUYECKHI ra30oH ObLI
npuMeHeH Ha TexaccKoMm cTajguoHe
Houston Astrodome B kouHie 1960-
X IT. Kommanueut Astroturf. [{anee, B
TedyeHue 30 JieT, HECMOTPSA Ha ¥KaJlo-
OBl UTPOKOB HAa YPE3MEPHO KECTKOE
IIOKPBITHE CTAJUOHA, HU CTPYKTypa
HOBOT'O ra3oHa, HU ero (pupma-Ipous-
BOAUTEJIb He MeHAAUCh. JIumsb 10 et
HasaJ Ha pbIHKE IOSBUJIOCH HOBOE
CUHTETHUYECKOE NOKPBITHE, OCHOBAH-
HOEe Ha CMeCHU IIeCKa U Kay4yKOBBIX
WJIN PEe3UHOBBIX rpaHyi. IlokpeiTHE
IOJIYyYMUJIO IIOBCEMECTHOEe IIpHU3Ha-
HUE.

OnHaKO U CeJIEKIIMOHEPHI He CHUJie-
JIA, CJIOXKA PYKHU. [IPOILIBIM JIeTOM
Yausepcuretr Ilepaplo HCHOJIb30-

BaJI A1 00yCcTpoMCcTBA 110 HOBBIHM
copT 6epMyJICKOH TpaBhI, CIEIUAIb-
HO BBIBEJJEHHOW [JId INpous3pacTa-
HHUA NPpU HU3KHUX TeMIlepaTypax. B
2002 r. YHuBepcuTeT mTaTta Mu-
YUraH 3aMEHUJ MCKYCCTBEHHBIN
JepH TpPaBAHBIMH OJOKaMU, IPELO-
cTaBJIeHHBIMU KoMnaHuei GreenTech
«HoBBIE CHHTETHYECKHE IIOKPBHI-
THUA IPEBOCXOJAHBI, — IIPU3HAET I
Kanwutoc (Al Capitos), KoHCYyIbTaHT
pU CHOPTUBHOM IIKOJIE, — HO HET HU-
9ero Jiydile TPaBAHOTI'O MOKPBITHUS .
Kpowme Toro, 1o cioBaM CIIOPTUBHBIX
MEHEeJ}KepPOB, GOJIBIINHCTBO UTPOKOB
IpeAIIoYUTaeT eCTeCTBEHHBIN ra30H
HCKYCCTBEHHOMY.

I'maBa ciry 6Bl dKCIIIyaTaIuu cTa-
JAVIOHA M3 KOMaH/Jbl aMEPUKAaHCKOTO
¢yTt6osa Buffalo Bills ormeuaer, uTo
HHOI/Ia, 0COOEHHO OCEHBIO, KOT/la Tpa-
Ba IlepecTaeT pacTu 6e3 CHHTETHKU
060UTHCH HEJIB34.

Ho payeko He Bce cTaJAMOHBI MOTYT
MO3BOJIUTE ce6e CHHTETUUYECKOE IIOK-
pBITHE, CTOMMOCTB KOTOPOTO COCTaB-
snster $500-800 ThIC., a IeHAa TpaBs-
Horo razoHa — oT $250 Tric. 710 $500
TBIC., HO TpaBa TpebyeT IIOAKOPMKH,
oJIMBA U 06PE3KU.

BpI60p — 3a IOKynaTesIeM. g
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3HAETE JI1 Bbl...

PESVHOBAA KPOLIKA. PeaunHo-
Bble rpaHyrbl, KOTOPbIE MPUMEHSIOT-
CSl B HANOMHUTEsNe NCKYCCTBEHHOro
fJepHa, nony4aloT U3 TwaTenbHo
n3MenbYaeMbIX CTapbiX MOKPbILIEK.
Kpome TOro, B CMHTETUYECKMX ra-
30Hax NpUMeHsieTcst Tak Has3blBae-
MbI «KPUOTEHHbIA Kay4yK», KOTO-
pbIi 3aMopaxuBaeTcs U B Takom
BUAe pas3mansisaeTcsd 4o pasmepa
necymHok. Mo yTBepxpeHuto npo-
N3BOAMTENEN, KPUOTeHHble rpaHy-
nbl nony4atoTca 6osiee KpyribiMu,
4yem cpenaHHble U3 NoKpbIlWeK, B
pesynbTate 4ero nA0THOCTb HAbUB-
KV NOBbILLAETCA.

CMEHHASA TPABA. B aBrycte npo-
wnoro roga YHuBepcuTeT ropopa
DUHMKC OTKPbIN HOBbIA CTaAWOH,
060pyAoBaHHbIA CMEHHbIM TpaBss-
HbIM MOKPbITUEM, KOTOPOE HaXoaUTCA
Ha nepemeLyawLemcs no penbcam
6eTOHHOM OCHOBaHWu (71 M WKpK-
HOM 1 123 M gnuHoi). Mnatgopmy
BECOM MPUMEPHO 7,7 TbIC. TOHH YyC-
TaHaBNMBAKT Ha Mofie B OHW UIpPbl,
a B oCcTanbHOe BpeMsi OHa yKpaluaeT
aBTOMOOWITbHYIO CTOSIHKY.

CMNOPTUBHBLIE TPABMbI. TpeHepsbl
komaHgbl Buffalo Bills yTBepxpga-
10T, 4YTO Hambosbllee YNCNO TPaBM
CMOPTCMEHbBI MOMy4atoT, COPEBHYACH
Ha HOBOM CWUHTETUYECKOM [LepHe.
OpHako, cKopee BCEro cocTa3aHus
Ha HOBbIX MCKYCCTBEHHbIX MOKPbITU-
AX TPaBMoOOMacHbI He 6onee, 4eM Ha
06bI4YHbIX — MPOCTO TUM NOBPEXAe-
HUN U3MEHUICS.

[MnacTnKoBbIN NOTOK

[paHynMpoBaHHbIA HANONHUTENb

OcHoBaHue B hopme syeek
KpenneHue ocHoBaHwst

LLle6eHb ———

Tpy6a BogooTBoAa

WCKYCCTBEHHbIV OEPH sakpen-
NifeTca B JIOTKax, pacnosyioXeHHbIX
Ha cnoe we6Hs. [paHynbl N3 pe3uHbl
nnn Kay4vyka, CMellaHHble C NeCKOM,
yAepXuBaloT TpaBy B BEPTUKAIbHOM
nonoxexun. OctanbHble cnoun cny-
XaT KpenneHnem OCHOBaHWS TpaBs-
HOrO NMOKPbITUA N NO3BONAKT NPOBO-
OUTb OpeHax.

[pebeHb ans
BblpaBHUBAHUS
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HatypanbHas TpaBa MOXeT pactu
Ha CMEHHbIX COeAMHEHHbIX BMecTe

Cmechb necka v noyBbl

LLle6eHb

MnactmnkoBoe
OCHOBaHue

KaHanbl fnsi ecTeCTBEHHOMO
WV BaKyyMHOr0 ApeHaxa
1 MPUHYOUTENbHOW BEHTUNALMK

KopHu

MecyaHnas
noysa

5 LLle6eHb
— —— [peHaxHan
Tpy6a

MJIACTbI pepHa yknagbiBatoTcs
NoBepX APEeHaXHOW CUCTEMbI
Ons 3 eKTUBHOIO OCYyLLIEHUSA

HelinoHoBas
TpaBa

CeTtka
MopyLwika ocHoBaHUA

OcHoBaHune

NCKYCCTBEHHOE NMOKPbLITUE He umeet
OpPraHN4YeCcKoro HarosHMTens u onupaeTcs
Ha HeMIOHOBOE BOJIOKHO, nexaltiee

Ha nornoLaLLemM dHepruio 0CHOBaHWUN,
COCTOSALLEM N3 CMECU PE3UHbI,
nonuypertaHa u necka










CNPOCHTE AKCNEPTOB

PECNOBYTOE [MObANBHOE NOTENNEHHE?

OTBeYaeT 3aMECTHTEJb AHPEK-
TOopa o Hayke I'mapomMeTHmeHTpa
Poccuu imutpuii Kuxkres.

Jlnsa KauMaTa eCTeCTBEHHBI M3-
MEHEHHUs, 3aMeTHbIe He TOJIbKO CIIe-
uajaucTaM, HO MHOTUM U3 TeX, KTO
TIIPOKUJI JOCTATOYHO JOITYIO JKU3HB.
U cy6'b€eKTUBHOE MHEHHE O TOM, UTO
«paHbBIIEe 3WMBI OBIJIH XOJIOJHEE»,
noATBep:kaaeTcsa (cm.: ['pocemar /1.
Koeda secna s pa3seape // BMH,
Ne 4, 2004, Paoduman Y. Koeda noou
8snepsble Hauaau BAUsimMb HA KAUMAIT
3emau? // BMH, Ne 7, 2005, Coko-
nos P. IIoxopoHbl 2n06albHO20 NO-
menaenus // BMH, Ne 10, 2005, Psi6o-
8a E. Bydyuwee 3emau — HaABOOHEHUS
// BMH, N\ 4, 2006).

ITo fanHbIM 'HapomeTneHTpa PO,
Ha GOoJbIIEeNd YacTHU IJIAHETHI Jeic-
TBUTEJIbHO HJAET IOBBIIIEHUE TEM-
nepaTyp Haj, cyllel, IpUYeM B ce-
BEPHBIX palioHaX TeIJjeeT 3aMeTHO
6pIcTpee, 4eM B Tpolukax. B Poccum
noTeIIeHne 0COOEHHO aKTUBHO IIPO-
apnaerca B CubuUpPCKOM peruoHe
B [Ipubaiikanbe. O6 3TOM TroBOPAT
nudpH: 3a OPOIIIBIA BEeK CpeIHAA
TeMIlepaTypa 0 BCEMY MUDPY yBeJIH-
quiaack Ha 0,6°C, mo Poccun Ha 0,9°C,
a B [Ipubatikanne Ha 3,5°C.

Kpowme Toro, nocjaeHue HECKOJIBKO
JleCATUIETHN B CTOJHIIE HUAET YeT-
KO ITPOCJIE€KUBAEMBIN POCT CPeJHUX
3UMHHUX TemIepaTryp. K mpumepy,
B 1964-1973 rr. cpegHAA TeMIlepa-
Typa aHBapsda coctasisana -11,2°C, B
1974-1983 rr. -8,5°C, B 1984-1993 rT.
ee 3HAUEHMe paBHAJIOCH yixe —7°C, a
c 1994 o 2003 rr. Bcero -5,9°C. IIpu
9TOM JIeTHUE TeMIlepaTypbl IPAKTH-
YeCKU He MEHAIOTCH.
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CNPOCUTE IKCNEPTOB

JlaHHBIE OKEaHOJIOTUYECKUX WC-
clIeOBaHUM MOATBEPIKAAIOT BbIIIEC-
Ka3aHHoOe. 3a JIeCATH JeT IIPOIIJIOro
Beka (1976-1985) Ha eBpomelCcKyIo
TeppuTopuio Poccuu mpUIio B MoJj-
TOopa pa3sa 6oJbIlle IMKJIOHOB, YEM B
peabIAyIIee AeCATHIeTHE.

Yro BIMAET HAa KIUMaTUYEeCKUE U3-
MEHEHUA: X03ANWCTBEHHAA AeATENb-
HOCTB 4YeJIOBE€Ka MU €CTEeCTBEHHBIE
OpUpOAHBIE PAKTOPHI?

C pa3BUTHEM IIUBUIU3AIUU YEJIO-
BEK cTaJ BO3/IeICTBOBATh HA KJIMMa-
THUYECKYI0 cUcTeMy 6ojiee aKTHUBHO.
IToMHMO CBA3aHHOM C X03AUCTBEHHON

A€ATEIbHOCTBIO OMHUCCUU ITAPHUKO-

BBIX Ia30B U3MEHAETCH TaKKe XapaK-
Tep 3eMJICIIOJIb30BAHUA, YBEJIUYNBA-
eTcda 06'beM BBEIGPOCOB aspo3oseil. 3a
IocjaeJHNE Ba BeKa KOHIEHTpalusa
ITapHUKOBBIX TA30B BO3POC/A B CIEAY-
FOIUX PONOPIUAX: YIIEKUCIBINA Ta3
- IpUMEpPHO Ha TPeTh, MeTaH — 6oJiee
yeM B 2,5 pasza. OgHaKO B UCTOpUU
Hamed mJIaHeThl U3BECTHBI IIEPUO/IBI
(6osee 200 MutH. JeT Has3aj), Korga
1071 BIUAHUEM TOJIBKO €CTECTBEHHBIX
(GaKTOpPOB KOHIEHTpAaIUA YIJEKHC-
Jloro ra3a 6bl1a B pa3bl GOJIbIlIE, YeM
cerojiHA. YeyioBeka ere He 6BIIO, HO
JKU3Hb HA IJIAaHETe CyIlecTBoBajla U
6bL1a BecbMa pa3Hoo6pasHa.

B KakoO CTEIeHUW YeJOBEK BJIUA-
€T Ha KJUMAaT, OTBETUTb HEIPOCTO.
JUIST 9UCTOTO 3KCIIEPUMEHTA IOTpe-
6oBaJjach Obl Komusa 3emjau, HO 6e3
gejioBedyecTBa. ECTECTBEHHO, TaKOM
BO3MOYKHOCTHU HET, II03TOMY OCTaeT-
CcfA IO0BOJIBCTBOBATbCA KOCBEHHBIMU
OI[EHKaMHM, KOTOPBIE II0JydYaloT II0
KIUMATUYECKUM MOJEISAM, IOCTa-
TOYHO PEaJUCTUYHO ONUCHIBAIOIIUM
MHOTHE COBPEMEHHBIE KINMaTHYec-
KUe TEHJAEHIIUU. YUYEeHbI€ BBISICHUJIN
9TO, CpaBHHUBASA PE3yJIbTAThl MOJE-
JINPOBAHUA KJIMMaTa IIPOIIJIOro BeKa
C JAHHBIMU UCTOPUYECKUX HaGIIO/e-

HHUU. u
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Buaa leiire
VTBEpKIAeT,
HTO BCKOpe

OHH NPpHIYT
B KaMK/IBIH T0M

PAK KAK NTOI 2BOJTIOLNIN?
Mccneposateny npepnonaratoT, 4TO ec-
TECTBEHHbI OT60p ocnabwn y euga Homo
sapiens CnoCOBHOCTb COMPOTUBIIATLCS OHKO-
nornyeckvum 3abonesaHnam u, 6onee Toro,
BO3MOXHO, AaKe CMPOBOLMpOBas passuTue
reHOB, MOMOTralLLMX PAKOBbIM OMyXONsM
BbDKWUTb M YKPEMUTLCS B OpPraHMaMe

ECTb JIM BYOAVLUEE Y OTAHOJIA?

HecmoTps Ha TO, YTO MOMIMTUKM HACTONHMBO NpeanaratoT UCNONb30BaTb BMECTO MOKYMHOWM
HeddTN POHOW 3TaHOM, NOAO6HAsA 3amMeHa Noka npeacTasnseTcs ManodddekTveHon. Jaxe
ecnv 100% ameprKaHCKoro 3epHa 6yaeT nepepaboTaHo B 3TaHOS, 3TO MO3BONUT COKPaTUTb
1cronb3oBaHne 6eH3nHa N1Lb Ha Masylo fomo. A BblIGpoc B aTMocdepy MapHUKOBbIX
rasos, Kak nofcyuTany nccrnepoBaTenu, No4TU He CoKpaLLaeTces

POBOTA — B KAX/bI [IOM

3apauu, cTosime cerofHs nepen po60TOTEXHUKOM Kak OTPaC/blo MPOMbILLIIEHHOCTH,
Oo4eHb 6/IM3KM K TeM, KOTOpble peLuannck B 0611aCTV KOMMNbIOTEPHON TEXHUKN TpU
fecATuneTns Hasag. Y KoMnaHuin, nponsBoasaLLmMx pob6oToB, HET CTaHAaPTHbIX onepa-
LIMOHHbIX CUCTEM, KOTOPbIE MO 6bl 06ecne4nTb paboTy NONyNAPHbIX NPUKIAAHbIX
nporpamm B pasHbix ycTponcteax. CTtaHgapTM3auma o6opyaoBaHus Ans po6oTos
nenaeT nvLb nepsble Wwarn. ToMy, KTO XO4eT co34aTb HOBOro po6oTa, 06bI4HO Npu-
XOAMTCS Ha4YMHaTb C HynA

MPONCXOXOEHVE MUCCUNCUTMN

M3yyas kapTy Mupa, MHOMe LLKONbHUKM 06paLLatoT BHUMaHNE Ha TO, YTO KOHTUHEHTbI
BOKPYr ATNaHTU4ecKoro okeaHa MOryT ObiTb COCTaBMEHbl B €AMHOE Lienoe, CrI0BHO
KYCOYKN FMraHTCKON rofioBofIoMkuU. VIMEHHO Tak u pacnonaranvcb 3TM KOHTUHEHTbI
HECKOJIbKO COTEeH MWIIIMOHOB NeT Ha3ad. /1 BOT ofHaX bl HEKOrga CnsoLlHas ropHas
Lenb Yolumto-Annanayu okasanacb pa3opBaHHON Ha iBE 4aCTW, HTO OTKPbINO NyTb peKe
Mwuccuemnu, koTopas ¢ 3Toro BpeMeHu ctana Bnagate B MekcukaHckuii 3anve

BOJ1Ib HA MPULIENE

Bonee To4HOE NOHMMaHME XMMUHECKMX Ny TEN, KOTOPLIMU AEeNCTBYIOT NEKapCTBEHHbIE
npenaparbl Hanogobue acnuprHa, MOXeT MPUBECTU K CO3AaHUNI0 aHaNbreTnkos, 06-
nafgarwoLmx ropasfo MeHbLUUM KOIMHEeCTBOM NO604YHbIX 3D PEKTOB

B mMupe wayku [04] anpenn 2007



KAK O®OPMUTb NOANMNCKY/3AKA3 HA XYPHAIJ «B MUPE HAYKW»

1. YkasaTb B 6naHke 3aKa3a/noanunckn Te HoMepa XXypHanoB, KoTopble Bbl xoTuTe nony4uts, a Takxe Balu nonHbIi No4TOBLIA agpec.
2. OnnatvTb 3akas/noanvcky B otaeneHnn CoepbaHka (Ans yao6ecTea onnatbl MCMONb3YNTE KBUTAHLMIO, OMYy6GIIMKOBAHHYIO HUXeE).
Onnarty MOXHO NPOM3BECTU TaKkxXe Npy NOMOLLM M0G0 APYroi NnaTexHol CUCTEMbI MO YKa3aHHbIM B 9TOW KBUTAHLMW PEKBU3UTAM.
3. Boicnatb 3anonHeHHbIi 6naHk 3aka3a/nofAnvMcki BMECTe C Komnuei KBUTaHLmMmn o6 onnare:

| no agpecy 105005, r. MockBa, yn. Paguo, A. 22, pegakums XypHana «B mupe Hayku»;

M o 3neKTpoHHou no4te distr@sciam.ru;

M o dhakcy 105-03-72.

Mopnucky MoXxHo ochopmMUTb CO cneayioLLero Homepa.

BJIAHK 3AKASA MPEAbIAYLLUNX HOMEPOB XYPHAJIA

91 3aKkasbiBalo criefyloLLme Homepa xypHana «B Mupe Hayku» (OTMETUTb ranoykon):

LieHa 3a oguH Homep XypHana 65 py6. 00 kon.
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E-mail:

BJIAHK NOAMNMUCKN

H 5 xo4y nognucaTtbeca Ha 6 HOMEpPOoB XypHana ®n0.
NHpeke
«B mupe Hayku» 1 nnady 540 py6. 00 kon.
O6nactb
B {1 xo4y nognucatbcsa Ha 12 HOMEpPOB XypHana lopoa
«B mupe Haykm» n nnady 1080 py6. 00 kon. Vnuua
[dom Kopn. Ks.
LleHa 3a oguH HOMep XXypHana no nognucke B 2007 r. TenedoH

90 py6. 00 kon.

/20,

[ata poxpeHus

3A0 «B mupe Haykun»

PacueTHbIn cyeT 40702810100120000141
B OAO «BHewwTopréark» r. Mockea BUK 044525187
KoppecnoHaeHTCKuiA cHeT 30101810700000000187

NHH 7709536556; KM 770901001

®amunus, W.0., agpec nnarenbLynka

Bup nnatexa Darta Cymma

Mopnucka Ha xypHan
«B mMupe Hayku»
Ha HOMepoB

MnaTenbmnk

3A0 «B mupe Haykun»
PacyeTHbIi cueT 40702810100120000141
B OAO «BHewwTopréaHk» r. Mockea BUK 044525187
KoppecnoHaeHTCKuin cHeT 30101810700000000187

NHH 7709536556; KM 770901001

®amunus, U.0., agpec nnatenbLyuka

Bug nnatexa Oara Cymma

Mognucka Ha xypHan
«B Mupe Haykun»
Ha HOMepoB

MnarenbLumk

OPOPMUTb
noaAnMCKY MOXXHO:
H 10 KaTanoram

«[pecca Poccun»,
noANUCHOM UHAeKe 45724;
«Pocneyatb»,

noanucHou nHpekc 81736;
n3paHui opraHos HTW,
noanUcHou nHaekc 69970;
«Mo4rta Poccum»,
noanNUCHOW uHaekc 16575

= Ha YKpauvHe no Karanory
NOANMUCHBIX N3[aHUIA areHTcTBa
KSS, nognucHou uHgekc 69970

= Bce Homepa XypHanos
MOXHO KynuTb B pefakumu
XypHana no aapecy: yn. Paawo,
AOM 22, KoMH. 409, Ten./chakc
(495) 105-03-72

= B 000 «Eputopuan YPCC»
no appecy: npocnekt 60-netus
OkTa6ps, A. 9, oc. 203,
Ten./cpakc (495) 135-42-16.

® B KHMXHbIX Mara3uHax
Hay4HOro LieHTpa
«®U3SMATKHUTA» (Ten. 409-93-
28): . [lonronpyaHbIi,

HOBbI Kopnyc MOTH;

r. 3eneHorpag,

MW3T, 4-n kopnyc

m B uHTepHeT-marasuHax:
WWW.0zon.ru,

www.setbook.ru,

WWW.UrsS.ru.






