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FOPAOCTb HAYKU .
50 AYHLUNX YHEHDIX, MPEANPUHUMATEAEN N OBLLIECTBEHHBIX
AEATEAEN

Peoarxuyuonnasn xonnezus Scientific American npeocmaenaem ol0aroujuxcs 0eameneti Hayku,
OU3Heca u NOUMUKU, Yol USOCDEMEHUS U OMIKPLLMUA NO3BOJUIL HATIMU peuterus npoonem,
CIOAUUX 1ePed MUPOBLIM COOOULECIMBOM.

HEMPOBUOAOTUS

MAPUXYAHA MO3TA

Poarxep HankoAA, Bpaaamn daaxep

H3yuernue npupooHvix COeOUHEHULL, UMUIMUDYIOUUX OCLICINBUe MAPUX)aAHBL 8 20/I08HOM MO32€,
NOMONCEN YHEHBIM NOHAIML NPUPOO) 60N, mpeso2u, (POOULL U OpY2uX HaDYuLeHl.

HAYKA B UICKYCCTBE

OINMTUKA U PEAAU3M B UCKYCCTBE BO3POXAEHU4A

A3Bup Ctopk

Cuumaemcs, 4mo HU8onuUcysL XV 8. UCHONL308aU TUH3bL U 3eprana. OOHAKO HeoasHue
OMIPBIMUL NOCMABUIIL MY 2UNOME3) MO0 COMHEHUE.

ACTPOHOMMUS .
AEAO O NOTEPIHHOU NAAHETE

Yunabsim LLnxaH, Hukoaac Koaaepctpom, Kpar Badpd
Anznuuare yxpanu Henmyns?

BUOTEXHOAOTUU
BUPYC: CYLLECTBO UAU BELLLECTBO?

Ayuc Buaaspean

Yuenwie npeononazarom, wimo eup)ycel CyuiecmeyIon
MEACOY HCUBLIM. U HEHCUBLIM MUPAMIU U ABTAIOMCS
OCHOBHBIMU YHACTIHUKAMU I60/IOUUL.

DOUBNKA
OCTPOBA CTABUABHOCTU

IOpuin OraHecsH o e T

TIouemy Xumureckux AnNemenmos UMeHHo 83 u vem onpeoesaemes ux Koauuecmeo? |
o ' |

Kax nu napadoxcaioHo, 3momn 60npoc npeocmaensient OO0l 00H) 13 (DYHOAMEHIMANLHBIX

HAYYUHBLX npo@ze}n NO3HAHUSL MAMEPUATIBHO20 MUPA.

APXEOAOIN4

CYHIUPLbI: MPEAKU U3 BEPXHETO NMAAEOAUTA

Amntpun Muciopos

Kaxumu sce Ovunu Hauiy npeoxi, 80 uimo 6ePuii, Kax 6biICUBANL 8 CYPOBBLX YCNOBUAX U ONIKYOa
npunnu? Dmo AU me HemHo2ue 60npPocsl, OMeenbL Ha KOmopbie NOCMOAHHO UM YHerble.
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U3YYEHUE MAPUXYAHDI

50, 100, 150 AETTOMY HA3AA

* Poocoerue naarnem

* Mapcuarckuti sxcnpecc
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CO3AATEAb MAPCOXOAOB

AsBua Anneab

IIpogpeccop Cmuser Crsatiepc — PyKosooumeo
nPoPaAMMBL MAPCUAHCKOLE IKCNEOULULL.

MPAKTUHECKAY HAHOTEXHOAOTI NS
Amutpun Mucropos
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T'010BHOM MO3I Y€JIOBEKA BBIPAOATHI-
BA€T MU MCIOJb3YET B CBOECI padoTre
COEVMHEHUS] — IHJOTCHHBIE KaHHA-
OMHOUIBI, MJIU SHAOKAHHAOUMHOU/IHI,
POACTBEHHBIE BENIECTBAM, COJACPKA-
muMcsl B KoHomnse (Cannabis sativa)
U B IOJIyY4a€MON M3 HEE MaAPUXY-
aHe.

B 2003 r
Medicine oTME4an0Ch, YTO IH/IOKAH-

B KypHane Nature

HaObUMHOUAHAA CUCTEMA MO3ra
Y4aCTBYET B PA3HOOOPA3HBIX
nporeccax 60yu, MaMsITH,
HENPOJEreHepanuu U BOC-
HaJIEHUS U 4TO KAHHAOMHOU-

bl 006JIaAI0T OTPOMHBIM KJIHM-
HUYECKUM MOTEHLMAIOM. Pedb uper
06 UX BO3MOXHOM UCHOJIb30BAHUU
I JIEYEHUA TOPAKEHUI HEPBHOI
TKAHH, XPOHUYECKOU 60JIH, TOUIHO-
TBI, BBI3BIBAEMOU NMPENAPATAMU, KOTO-
pble IPUMEHAIOTCA IIPU NPOTUBOPA-
KOBOU XWUMMOTEPAININHU, IOTEPU BeCa
y 6onpHbix CIIMJOM U HEKOTOPBIX
JPYIUX HAPYIICHUA.

Mexnay tem B CHIA ycrapesumue
UHCTPYKLIHH HNPENATCTBYIOT 3aKOH-
HOMY MPOBEJECHHUIO HCCIELOBAHUI
KJIMHUYECKOH 3(M@PEKTUBHOCTH Ma-
pUXyaHBl. AMEPHUKAHCKUM OHOME-
JUKAM JIerde IIpUoOpeTaTtb M HC-
crnenoBath KokawH. Hapapy ¢ JICH
U TE€POMHOM MAPHUXydHA M IIO CEH

JeHb (uUrypupyer B ¢eepajbHOM
IIEPEYHE BEIIECTB, CIOCOOHBIX BBI-
3bIBATDHb 3ABMCHUMOCTDb M HEC HMCIOIIHUX
MCOUIIMHCKOT'O IIPUMCHCHU.

U3y4daIolue
U ee BO3-

HUccnepnosareny,
CBOMCTBA MAapUXYyaHBI
JENCTBUE HA OPraHU3M YEJIOBEKA,
BBIHYJK/JECHBI IPUOOPETATL €€ 4Yepe3
HanmoHampHBEI MHCTUTYT IO IPO-
(UIAKTHKE 3JI0yNOTPEONCHUN JIe-

KADCTBEHHBIMU CPEACTBAMU.
A MapuxyaHa, NOJyd4eHHas
U3 KOHOIUIH, KOTOpYyIo B CIIIA
BBIPAIIUBAIOT [AJId HAy4YHBIX
UCCJIEJOBAHUNA B OJHOM-EINHC-
TBEHHOM MECTE, — IOopa3jo Me-
HEE CUJIBHOE CPEJCTBO, YEM T4, KOTO-
PYIO MOXXHO KYNHUTb Ha yauue. Takum
06pPa3oM, HAPKOTHUYECKOE BEMIECTBO,
NPUOOGPETEHHOE 3aKOHHBIM IIYTEM,
B KOTOPOM COZIEPKUTCS 60 KIUHU-
4eCKU 3(PPEKTUBHBIX KAHHAOUHOH-
JIOB, OCOOOTO JJOBEPUS Y YUEHBIX HE
BBI3BIBACT.

HekoTopble MOI'YT BO3PAa3UThb, YTO
HU3y4YEHUE MAPHUXYaHbI BOOOIIE HE HME-
€T CMBICJIA — CYWECTBYIOT JKE€ TaKHE
MIpENnaparel, KaK, HAIIPUMEP, MAPUHOJI
(CMHTETUYECKHUI dHAJIOTr IJIABHOI'O
AKTHUBHOI'O KOMIIOHEHTA MApPHXYaHBI)
WIH TETPATUIPOKAHHAOMHOI, YMEHb-
AN TOITHOTY U BO30YKAAIOM UL
anneTut. OJHAKO CHELHUATUCTBI OTME-

YAI0T, YTO 3THU JICKAPCTBA HC OYCHDb

MONYJIAPHEL, T.K. IOAOOPATh HEOOXO-
JUMYIO TEPANEBTHUYECKYIO JO3Y I/
60JIBHOI'O KpalHe CJIOKHO. HanpoTus,
KypEHHE MApHUXYdHBl CIOCOOCTBY-
€T OBICTPOMY YBEJMYECHUIO YPOBHA
AKTHUBHBIX HMHIDEJIHUEHTOB B KPOBH
U OK43bIBAET XOPOHIIO BBIPAKEHHOE
TEPANEBTUYECKOE JECUCTBHE.

Ha mHam B31/11], HeO6XOAMMO OOJIeT-
YUTD NOPAAOK IPOBELECHUA UCCIIENO-
BaHU BO3MOKHOM KJIMHUYECKON a-
(EKTUBHOCTHU MAPUXYyaHBL 1o aTOMY
MIyTH IIOLLIA Jake BennkobpuTanms,
CTpaHa, U3BECTHAS CBOEH BPaXAeO-
HOCTBIO K HapkoTukaMm. Ee mnpasu-
TEJBCTBO PA3PEMMIO OAHOM dap-
MaLEeBTUYECKOIT (PUPME BBIPAUIUBATD
pa3IUYHbIE COPTA KOHOIUIHN C LIEJIBIO
NOCJIEAYIOMUX KIUHUYECKUX HCIIBI-
TAHUN TOJYy4deEMON M3 HHUX MapHU-
XYaHBL

IIpU3bIB K JIETAJIU3ALUNA HAYYHBIX
UCCIEJOBAHUNA MAPUXYAHBl — OT-
HIOJb HE CKPBITAAd KAMIAHUA K y3a-
KOHHUBAHHIO CAMOT'O HAPKOTHYECKO-
ro npoAyKTd. DTO HE O3HAYAET,
4TO HY>KHO MEHATbH CTATYC Ma-
pHUXyaHBl B KJIACCUPUKALUU —
JIEKAPDCTBEHHBIX CPEACTB HJIH
pa3pemuTh €€ OrPaHHYEHHOE
HUCIOJb30BAHUE B MEIUIIMHCKUX
uenax. |

B Mmupe nayku
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= APXUTEKTYPHAS 3BOAIOLMS B [NeyaTHble AMOGUPAMOBbI B BOEHHbIN 30CTOMN

MAPT 1955

HABECHA$ CTEHA. TepMHH UCHOJIb3yETCA JJISI OUCAHUA
OOOJIOYKHM COBPEMEHHBIX JOMOB. CTPYKTYpHAasl CIEIlHa-
JIN3A1US — OTJIEJIEHUE <«IIKYPBl» 3JaHUS OT €ro «CKeJe-
Ta» — COOTBETCTBYET CIIEIUAJIMU3AIUNU TKAHEU B OHO-
noruu. K coxaneHuio, CTpOMMaTepuaNsaM MOKa JaJIECKO
IO JKUBOUW MaTepuu. HaBeCHBIE CTEHBI MACCHUBHBI: OHU
HECIIOCOOHBI MPUCHOCAOIUBATHCSA K U3MEHEHUIM OK-
PyKaoMmen CPeEAbl U NMOAACPKUBATE NIOCTOAHHBIA KJIH-
MaT BHYTPH 3[aHUA>, — [JokeiiMc MapcTtoH dutu (James
Marston Fitch).

BUPYC 3ANAAHOIO HMUAA. B 1950 1. BO BpeMs 3MHUAEMHUO-
JIOTUYECKOI'O OOCIENOBAHUA HA NPEAMET IOJTUOMHUEINTA
B JEPEBHE K ceBepy OT Kanpa B Tpex Npo6ax AETCKOM KPO-
BM ObLJI OOHAPY’KEH aKTUBHBIN BUPYC 3anagHoro Humna. 1o
CTAJIO IIOJIHOM HEOKUJAHHOCTDIO, BEJ b ITIOCJIEAHUNA PA3 OH
611 OOHApyXeH B 1937 1. Ipyrue UCCaeJOBaHUs IOKA3AJIH,
4TO Erumer cTas o4arom pacnpoCTPaHEHHUA JUXOPAJKU
3amagnoro Huma: mouytu y 1009 nmpoBepEeHHBIX B3POCIBIX
ObLIA HAMIEHBI aHTUTEJIA. BUpYC ObL11 OOHAPYKEH HE TOJIb-
KO Y A€TEMH, HO TAK)KE B KDOBU MOCKUTOB pofa Culex, BODOH
U TONyO6eld — €ro €CTECTBEHHBIX IIEPEHOCYUKOB.

MAPT 1905

MALUUHOMWUCD. TToucTHHE NPONACTDL PA3JAEAACT CKPUII
nepa B TUXOM KeJIb€ MOHAXA-JIETOIIMCLIA U OXMBJICHHBIN
CTYK KJIABMIII COBPEMEHHOM ITUINYIIEH MAIMUHKH, KOTOPAsA
B YETBEPTDb CTOJIETUSA U3MEHUIIA U IIPEOOPA30BAIa BCE Jie-
JIONIPOM3BOACTBO! [IJ1s Mporpecca ee NoABJICHUE 3HAYMUT HE
MEHBIIIE, YEM N300peTeHuE Tenerpada u reaedoHa.

MOTUAbBI B MYKAEHE. 3axopoHeHnA HAa MaHBY Ky PCKO PaB-
HHUHE XOPOLIO BUAHBI C OIN3JIEKAMUX XOJIMOB. B 1aekom
NPOIUIOM JPEBHHUE NPABUTEIN COBEPIIAIUA KEPTBOIPU-
HOWIEHUA HAa MOTMJIAX NPEJKOB. CaMas MHTEPECHAS 10-
CTONPUMEYATEIBHOCTD APEBHETO KJIaA6MI A — CBALICHHAA
JI0pora, C 06€UxX CTOPOH YKPAIIEHHA1 KOJIOCCAJIbHBIMU MO-
HOJIUTHBIMU CTATYSAMU, PACIIOJIOKEHHBIMHY HA PACCTOAHUU
OKo0JIO 180 M ipyT OT Aipyra. I3 TpUALAaTH IECTU CKYJIBIITY P
JBAALATh YE€TBIPE IPEACTABIAIOT COO0I OTPOMHBIX )KHMBOT-
HBIX (cM. unmrocmpayuro). OCTaabHbIE ABCHAAATD — U3BA-
SAHHUS 3HATHBIX CAHOBHUKOB.

[MraHTCKme CTaTtym paHHemn AMHACTUK LiInH B MykaeHe
(WaHbsH, Kutan), 1905T.

MAPT 1855

MYAS - AYPA? Emie fecaTs 1eT Ha3a g Kanutad HopTon npea-
JIOJKHMJI YCOBEPIIEHCTBOBATh KOHCTPYKIUIO OOENPHUIIACOB,
4TOOBI yBEJIMYUTD JAJIBHOCTD U 3(P(HEKTUBHOCTD CTPEILOBL.
OJHAKO BBICOKONOCTABJIEHHBIE UMHOBHUKUA OPUTAHCKON
apMuu DpourHopuposaau Hoprona. O ero u3o0peTeHusIx
BCIIOMHMJIN JIMIIb TENEPD, KOI/Id HABHC/IA YyIPO3a ITIOPaXKe-
Hus1 B KppIMCKOM Kammianuu. Koryia B 1826 r. iopy @Uiipoio
Comepcerty (reneps jopa Parman) 6p1 MOKA3aH YEPTEX
YCOBEPIIEHCTBOBAHHOIO 60€3apAAd, OH CKa3as: «TOIbKO
cJ1a6ble HYXKIAIOTCS B YyYIIEHUH OPYXKUA. MBI CUJIBHBI, U
H4M OHO HHU K 4yeMy». CTOJIb JIETKOMBICJICHHOE 3a5BJICHUE
KPACHOPEYUBO CBUJAECTEIbCTBYET O COBEPIIECHHON HEKOM-
NETEHTHOCTHU J1opAa Pariana B BOEHHBIX BOIIPOCAX.

MAABAIOLLUME KAMHW. Ha ocTtpoBe MaHX3TTEH €CTbh MHO-
JKECTBO OYJIBIDKHHUKOB U [Ja’KE MHOI'OTOHHBIX IJIBIO, KOTO-
pble HE UMEIOT HUYETO OOLETO C MECTHBIMU MOPOJAMU.
OTKyza Ke OHHU B3s/IMCh? CKOpee BCETo, B JaBHUE BPEMEHA
MaHX3TTEH 6bJI MOPCKUM AHOM. KaMHM MOIIA ObITh HPU-
HECEHBI APKTUYECKUMHU aHCOEPTraMHy, TAsIBIIMMH B TEIJIBIX
TEUYEHUAX U OCBOOOXKAABIIMMUCA OT KAMEHHOTIO IDY3d.
[IpencTaBuTh ceb6e BpEMEHA, KOI/IA JIEASHBIE TOPHI IJIbLIN
HAJI TEM MECTOM, I7ie cetigac ctonT Hpio-MOopK, Tak xe TsKe-
JIO, K4K IIOBEPUTD B BOJMIEOHYIO JIAMITY AJIaIIMHA.

4 B Mmupe nayku
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DyqUuee AMA3OHUL: nec win casammn?

/13-30 MPOAOAKAIOLLETOCS N3MEHE-
HISI KAVMOTA U BBIPYOKM AEPEBLEB
OrPOMHbIE MOCCMBbLI OMO30HCKOTO
AOXKAEBOrO A€CQA MOTYT MPEBPATUTHCS
B CEPPAAO — MPEOBACAQHIOLLMIA TUM
COBQHHbI B COBPEMEHHOW bpasnanu.

DNU30AUYECKUE, HO PE3KHE KIIMMATU-
4eCKHE KOJI€OAHUA MOI'YT IPEBPATUTD
OIPOMHBIE MACCHBBI dMA30HCKOI'O
JOXKJEBOTO JiIeCa B 3aCYyHIJIMBYIO Ca-
BAHHY.

COrnacHO AAHHBIM HEJABHO IIPOBE-
JEHHOI'O UCCJIENOBAHUSA, OTPOMHBIE
YYACTKHU AMa30HCKOI'O JOXKAEBOI0 JIECa,
CPaBHUMOT'O ITO IJIOIAU C 3aTIaJHOM
EBpoImoi, MOryT npeBpaTuThbCsa B 3a-
CYIIUIMBYIO CABAHHY U OCTATBHCA B Td-
KOM COCTOSIHMM HABEYHO — AK€ €CIINU
KJIMMAT H4 IIJIAHETE HOPMAIU3YETCA.

Takoif Mpa4yHBbIH NPOTrHO3 OCHOBAH
Ha IIOCNEJHUX PE3yIbTaTaX KPYIHO-
MAaCIHITA6HOIO HCCIEJOBAHUA OUO-
ceprl U arMocdeppl AMAa30HUH —
CaMOTO TI'PAHAMO3HOIO IIPOEKTA IIO
U3YYECHHUIO TPOIUYECKUX IKOCHUCTEM,
KOr[a-1u60 NPOBEJEHHOIO YYEHBIMHU
B MOJIEBBIX yCJIOBUAX. DKCIIEPUMEHT
Hayancsa B 1999, ero puHaHCUPOBA-
JIM IPABUTENLCTBO bpasunum, NASA
n EBponenckui coio3. B Hem mnpu-
HaM ydacTtue 800 y4eHBIX, KOTOPbIE

C MOMOINBIO CIIyTHUKOB, CAMOJIETOB
M BBIABMJKHBIX MA4T, OCHAIICHHBIX
Pa3/IMYHBIMUA IPUO6OPAMH, OOCIENO-
BaJIv 6 MJTH. KB. KM JI>KYHIJICH.

YTO6BI COCTABUTH OKOHYATEIbHYIO
KAPTUHY IIPOUCXOAMAIICTO, YYCHBIM
MPUAETCA €lle MHOT'O NopaboTaTs. Ho
YKe CENYac, MOXO0XKE, OHU MOT'YT IIPE-
CKa3aThb, KAK aMa30HCKas 9KOCUCTEMA
OyZIeT pearupoBaTh Ha IJOOATBHOE
MOTEIUIEHUE, YBEJIUYCHUE YPOBHS YT~
JIEKMCJIOT'O I'a3a B aTMOC(EpPE U IPO-
YHE€ MBMCHCHHA KJIMMATA HA IIJIAHETE.
B BOCTOYHOI 1 I0KHOU YaCTHU AMA30H-
CKOT'O JIECA UCCIIEJOBATEIIN yoKE OOHA-
PY>KWJIHM IEPBBIE TPU3HAKHU (POPMHUPO-
BAHMWA CABAHHBI.

BpIpyOKa JIECOB B OJHOH TOJIBKO
BOCTOYHOM 4aCTU AMA30HUU MOXKET
3AMETHO CHH3UTh YPOBEHb BJIAJKHO-
CTH BCEN IKOCUCTEMBI. PacTeHu 3TO-
I'O PErHOHA, PELUPKYIHUPYIOLIIUE BOLY
32 CYET TPAHCIUPAHHU U UCHTAPCHUS,
CIIOCOOCTBYIOT MOAJEPKAHUIO BBICO-
KOM BJIAKHOCTH 1 B OCTAJIBHBIX YACTAX
AMa30HCKOTrO j1eca. C yHUYTOXKEHUEM
JE€PEBbEB HAYMHAIOTCA 34CyXU U IIO-
BBIIIAIOTCA CPEAHUE TEMIIEPATYPDL

YMEHBIIEHUE BIA)KHOCTHU AMa30H-
CKOT'O JIECA CBA3AHO TAKXKE C U3MEHE-
HHUEM XapaKTepa 3€MJICNONb30BAHNS,
KOTOPBIA BIUSIET Ha (PUIUUYECKHE
CBOMCTBA JOXKIEBBIX OOIAKOB. B cepun
3KCIIEPUMEHTOB, IIPOBEJEHHBIX C O-
MOIIIBIO CAMOJIETA, JIETABIIETO B KIIy-
63X bIMA BO BPEM s JIECHBIX IIOXKAPOB,
Y4YCHBIC U3 HQ.I_II/IOHZUII)HOI‘O UHCTUTY-
T4 KOCMUYECKUX HCCIENOBAHUI OOHA-
PYKUJIH, YTO A9PO30JbHBIC YACTHIIbI
JIBIMA IO ABJISIIOT IPOLECC POPMHUPO-
BAHUWA KPYIIHBIX KaIlCJIb BOJBI, B pC-
3yJIbTaTE OOPA3YIOTCA OONIAKA, HECTIO-
COOHBIE IPOJIUTHCS TOXKEM.

Knumaronor Kapnoc Ho6pe
(Carlos A. Nobre) n3 6pa3uibCKOro
HanuoHanpbHOIO MHCTUTYTA KOCMH-
YECKUX HCCJIEAOBAHUI C MOMOUIBIO
KOMIBIOTEPHOI'O MOJIETHPOBAHUS

paccuuTan JOJTOCPOYHOE BO3JEHC-
TBHE BBIPYOKHU JieCa U IJI06ATBHOTO
MOTEIUIEHUA HA COCTOSIHUE AMAa30H-
CKOU 3KOCUCTEMBL [0 OHOMY U3 CIie-
Hapwues, K 2100 1. 1o 60% neca nmpeBpa-
TUTCS B CEPPAIO — NPEOOIATAI0M NI
CEroAHsA TUIl CABAHHBI B LIeHTPaIbHOM
bpasunuu. Takue U3MEHEHUSA MOTYT
OK434TbCsA HEOOPATUMBIMH.
MeTeoposnor CruseH Bod3su (Steven
C. Wofsy) n3 I'apBap/ICKOrO YHUBEPCU-
TETAa pa3padboTaI HOBBIM METO/] OLICHKU
BJIUSIHU S KJIMMATUYECKUX U3MEHEHUN
Ha COCTOSIHUE aMa30HCKOH CEJIbBBL
HccnemoBatenu ONpenessaiu BEPOaT-
HOCTb TAKHX 3KCTPEMAJIbHBIX fABJIE-
HUI, KAaK AaHOMaJIbHBIE 34CYyXHU, U CO-
TIOCTABJIAJIN ITIOJTYUYCHHBIC PC3YIbTATHI
C TJAaHHBIMH MOJIEBBIX HAOIIOACHU 32
33CyXOyCTOUYHUBOH PACTUTEIBHOCTBIO
B HantmonanpsHOM jsiecy Tamaskoc B 11eH-
TPAJIBbHO-BOCTOYHON 9aCTU AMAa30HUN
(mrrat ITapa, Bpasunus). 3aTeM ydeHble
HCIIOJIB30BAJIN TY MOJCIID J1s1 PCKOH-
CTPYKLIMH IIPOLIECCOB, MPOUCXOJUB-
IINX TAM HA IPOTAXKEHUH 2,5 TBIC. JIET,
U OOHAPYXKUJIM, YTO JIEC IPEBPAIIAET-
CA B CEPPaAso, ecnu 33 rojia nu3 CTose-
THUSA OKA3bIBAIOTCA 3ACYIIJIMBBIMU.
IloBBIIIEHHE TEMIIEPATYPHI HA TLJIA-
HETE MOXET U HE OTPA3UTHCA HA AMa-
30HCKOM 3Kocucreme. Ho HeKoTOpbIe
€e MaCCHUBBI (HampuMmep, jiec Tamaxoc)
O4YCHBb YYBCTBUTCJ/IBbHBI K PC3KHUM KO-
Je6aHusAM KAuMaTa B Macmrabax
CTOJIETUH. «B jeCcy NOMHO NOrubImux
JE€PEBBLEB U IPOYMX F'OPIOYUX MATEPU-
aJIOB, — nosicHAeT Bodsu. — JonycTum,
aer 10-20 HUYETO HE NMPOUCXOAUT,
4 IIOTOM BADYT OOPYIIMBAETCA 34CyXa
W HAYWHAETCA JIECHOM noxap. Ecin on
HC O4YCHDb CI/IJII:H])II;I7 JIEC BOCCTAHABJIN-
Baercs. Ho ecnm ner wepes 15-20 mo-
JKap MOBTOPUTCHA, YHUKAJIbHASA KO-
cucTeMa OyJeT HaABCEra yTPAdeHa .
Kaayamo AHXeNo

peoaxmop omoena HayuHsLx HO80Cmell
eae0ne6H020 OPA3UNIBCKO20 HCYPHANLA
Fobla de Sao Paulo.

] B mupe nayku
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HAUWRCMBIUG ameeronosos

MPOBAEMA PEKU MOTOMAK

HUKTO HEe MOXeT C YBEPEHHOCTbIO
CKA3ATb, KAK NMOBAUSIET PACTYLLAS
NonyAsLmng CeBepHOro aMeeronosa

HemHOrne obUTaTenu BOJOEMOB TAK
NOAXOIAT HA POJIb XMIIHUKA, KaK Ce-
BEPHBIM 3Meerosnos. 3ybacTas MacTh,
Jelryiuaras IrojioBa, arpeCCUBHOCTD
U HECBOMCTBEHHAsSI pbIOAM MOTPED-
HOCTBH [JAbIIIATH BO3AYXOM OTIHNYACT
ITUX NIPUILIEbLEB M3 FOro-Bocrounoi
Asumn. BriepBble X (POTO OKA3ATIUCh HA
ra3eTHBIX nepeaosuiiax B 2002 1., Kor-
Jla 3MEETrOJIOBbl OBbLIM OOHAPYKEHBI
B OJHOM M3 IIPYZAOB IITAaTad M3apuieHs.
Onacasce, YTO U3-32 OOUJIBHBIX JTOXK-
Jef OHHU IIONAAYT B COCELAHIOI PEKY
JInTn-ITaThIOKCEHT U HAHECYT OTPOM-
HBIA BPEJ MECTHBIM BUJAM, COTPYJHU-
KU NPHUPOJOOXPAHHOU CJIYXKOBI OT-
PaBUIH NIPYA, YHUYTOXKHUB IIPUMEPHO
1300 ocob6ell a3MaTCKOro XHIHUKA.
IIpapoauTenamu onyJsaluu, CKOpee
BCETro, OBIM HECKOJIBKO PbIO, BBIIY-
IMCHHBIX B Py MCCTHBIMH XKUTCIIA-
mu. IIpoBenss OOMUPHYIO Pa3bACHHU-
TEJIbHYIO PA0OTY CPEJU HACEICHUS 00
OMNACHOCTHU YYKIBIX BUJOB JII MECT-
HOM IpUpPOAbI, YUHOBHUKHU HAJCATHCD,
YTO CO 3MEETOJIOBOM ITIOKOHYEHO.
OnHakKo 4epes ABa rofa ObUIO MOTY-
YEHO TPEBOXKHOE U3BECTHE: 3MEECTOJIOB
Channa argus TIOSIBUJICS B BOJAX PEKHU
IToroMak. BepoAaTHO, €Ero HEOAHOKPAT-
HO BBIIYCKAJIM C ee 6eperos. B mae
PBIOAK MOMMAJI CAMKY B IIPUTOKE PEKHU
Bupmxkunus. 3a 1€To 6bJIO BBLIIOBJIE-
HO 19 ocobeft. CaMbl#t OOJBIIOH yAap
cyauics 29 ceHraopsa 2004 r., koraa
MOJIOZIOU CEBEPHBIN 3MEErOJIOB BBI-
maja u3 KIyOKa CIYTAaHHBIX BOAHBIX

TweTHas 6opboa? BoMHA NpOTHB 3Me-
€ronoBOB B 03epe NanH-AelK B LTaTte
MapuaeHA HO4aAaCh B anpene 2002,
C BPEMEHHOIO OCYLUEHWS 03ePa, N3
KOTOPOro 6GbIAC MPEABAPUTEABHO
YAQAEHO MECTHAIS1 pbl6a (CripaBq).
OAHAKO NO3AHEE B3POCAbIE 3MEETOAO-
Bbl ObIAM OOHAPYKEHbI B peke [NoToMak
(BBEPXY).

TP4aB, 3AIyTABIIMXCS BOKPYI' IOHTO-
HAa, BBIHECEHHOT'O U3 JPYroro IpUTO-
Ka Bupmxunum — pexu Jor-Kpuk.
TTosaBnenne MONIOIOTO XUIHUKA, BBLTY-
MMUBLIETOCA U3 OTIIOKEHHOH B CEpETUHE
JIETA UKPBI, CBUAETEIBCTBOBAJIO O HAJIU-
YN BOCHpOHBBOﬂHmCﬁCH TIOITYJIAITN N
B BOAOTOKAX OOHIEI IJIOMAbIO B ThI-
CSIYU TEKTAPOB. «M36aBUTHCS OT HHUX
YoKE€ HEBO3MOYKHO», — CKa3aJ1 UXTHOJIOT
Yonrep Koprau-mi. (Walter Courtenay,
Jr) us'eopesngecko ciayx6ur CHIA.
ITOCKOMBKY KOHKPETHBIX MEp IO
60pbbE CO 3MEETOTIOBAMH HE CYIECT-
BYET, YIIPABJICHUE TIO0 OXPAHE JKMBOI
MIPUPOABl OOPATUIOCH 34 IOMOIIBIO
K pbIOaKaM. YTO M3 3TOro NOTY4YHTCH,
IIOK4 HE M3BECTHO. TPpaJjUuLIMOHHBIE
METOJBl BHIOOPOYHOI'O OTJIOBA C MC-
IIOJIB3OBAHHUEM CIIECIIHMAJIbHBIX ceTen
U 3JIEKTPHUUYECTBA MAJIO IPHUTOAHBI
B MEJIKMX 34POCIINX BOJOEMAX, KOTO-
pble O6II060BAJI CEBEPHBI 3MEETOJIOB.
«Hy>XHO O6BUIO HNPUHHUMATL NPEBEH-
THUBHBIE MEPBI, — CKa3aJl 6uonor CTus
MunkkuneH (Steve Minkkinen) us y-
PpaBJIEHHA 1O OXPAHE KUBOM IPUPOLBI
CIIIA, — a Tenephb, KOT/1a XUIHUKH BbI-

PBaJINCh Ha CBOOO/Y, CAEIATH YTO-THOO0
OyZAET OYEHDb TPYAHO».

B Mmupe nayku
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Ha aKoCcUCTEMY peku MNoToMaK, rae
HET MECTHbIX XULLIHMKOB. 3MEETOAOB
NMOKA HE OBPA30BAA YCTOSIBLUYIOCS
nonyasumto B CLUA, n o Tom, 4to
PETrYAMPYET €ro YNCAEHHOCTb, 13-
BECTHO €elle O4YeHb MAAO. boAbLue
BCErO TPEBOXMUT BO3MOXHOE BAU-
SIHNEe 3MEEroAOBA HA MOMYASILMIO
€ro rAABHOTO KOHKYPEHTA B STOM
apeane — GOAbLLEPOTOrO OKYHSI.

T'ocymapCTBEHHBIE CIyXObI OyayT
MNPOJIOMKATh BBIOOPOUYHBIH OTJIOB
U NPOBOJUTH PA3BACHUTEIBHYIO pab0-
Ty ¢ HacesneHueM. Kakos 6yneT pesyib-
TaT — MOKaXET BpeMs. Boobe rosops,
TICPCHICKTHUBBI OTHIOAbL HC PATYKHBIC.
JIpyroi XMIHBIA IPUIIEIEL, EBPOIIEH-
CKHH 3€JIEHBIA KPa6, 32 TPU I'OJja YMEHb-
NI IIOITYJIATTUIO MOJIJTFOCKOB 1 Kp216OB
B KaJn(OpHUNCKOMH 6yxTe bopera-beit
Ha 80-90%. K TOMYy Xe pacmpocTpa-
HEHUE CEBEPHOI'O 3MEET0I0BA BpAJ X
OIPAHHUYUTCHA BOCTOYHBIM IOGEPEKBEM
CHIA. B oKTA6p€ B3POCIOrO 3MEETONOBA
BBIJIOBHJIU B 6yxTe BepHeM-Xap6op oze-
pa Muuuras. YTo6bI BLITYCTUTD HA BOJIIO
ArpeCCUBHBINA BUJI, JOCTATOUYHO OAHOI'O
4YEJIOBEKA, HE OCO3HAIOMIETO, K YEMY MO-
JKET IPUBECTH JIETKOMBICIIHE.
2Mun KaHHWHIem




TOP 30: oTEvECTBERHbI PEATHAT CYNEPROMILHTEROD

CKND BxoaUT

B MEPBYIO COTHIO
COMbIX MOLLHbIX
KOMMbIOTEPOB
MUPAQ.

B ceropHAMHAEM MHpPE CTEIICHb OCHA-
IMEHHOCTHU BBIYHUCIUTEIBHBIMU peE-
CypCaMH OTpPa)XaeT KOHKYPEHTO-
CIIOCOOHOCTBD JIIOOOTO MPEAITPUITUS
WIN OpTraHu3anuu. I[IpudeM Ipom3-
BOJIUTENBHOCTb KOMIIBIOTEPOB HE-
YKJIOHHO pacTeT. OTHAKO MOIIHOCTHU
OIHOT'O TIPOIIECCOPA HE BCET/]A GBIBACT
JOCTATOYHO JJI51 BBITIOTHEHUS 0CO60
CJIOKHBIX 33/1a4, IOTOMY CO3/aI0TCSI
CYIIEPKOMIIBIOTEPBI — MHOTOIIPOIIEC-
COPHBIE BBIYUCIUTEIbHBIC CHCTE-

MbI, OCHOBAHHBbIC HAa COIJTACOBAHHOM

)

EUCTBUU JECATKOB BBIYUCTHUTEIbHBIX

y3J10B. ITo IpOU3BOAUTEIBPHOCTH OHU
MIPEBOCXOAAT IIEPCOHAIBHBIE B THICS-
UM, A UHOTAA U COTHH THICAY Pa3.
MupOBOI PEUTHUHT CYTIEPKOMITBIOTE-
pos Top 500 my6mukyeTtcsic 1993 1., poc-
CHVCKMH K€ ITPOEKT, B KOTOPOM IPUHU-
MAaIOT y4acTue MeXBeJOMCTBCHHBIN
CYIIEPKOMITBIOTEPHBIN 1IeHTp PAH,
Hay4yHO-HUCCNIEOBATENBCKUN  BBIYMC-
JIUTENBHBINA IleHTp MIV M KOMIaHusa
T Ilnargopmel, crapToBaa B Mae 2004 1.
B koHIle mpomoro roja 6sLaa
ONyOGIMKOBAHA IIEPBAs BEPCUA DEIi-
THUHI'A CAMBIX MOIJHBIX KOMIIBIOTEPOB
Poccunu CHI' — Top 50. Bosriasnger
CIIMCOK CYINEPKOMIIBIOTEDP, CO3JaH-
HBIH B pAMKaX POCCUHICKO-6€10pyC-
ckot mporpammbl CKU®. OH paboTtaeTr
Ha 6a3€ 576 IpOoLECCOPOB, UMECT IMHU-
KOBYIO IIPOU3BOJUTEIBHOCTD 2,5 TE-
paduion U BXOAHUT B IEPBYIO COTHIO
CaMBIX MOIIIHBIX KOMIIBIOTEPOB MHUPA.
Ha 6a3e cemeicTBa CyNIEpKOMITBIOTE-
poB CKHU® pa3zpaboTaHO HECKOIBKO
NPUKIAJHBIX cucteM. Hanmpumep,

OJIHA U3 HUX, TA, KOTOPASI PACCUUTHI-
BA€T XMMMHYECKUE PEAKTOPHI U I03-
BOJISIET U30€KATh OMIMOOK B MCIBITA-
HUSIX, CMOJICJINPOBAB BCE HPOIECCHI
Ha BUPTYAJIbHOI yCTAHOBKE; APYras
CITYKUT AJIS1 A3POMEXAHUYECKUX PAC-
YETOB IJIOXOOOTEKAEMBIX TEJI, KOTO-
poit 3anuMaroTca B HUM MexaHukmu
MTI'Y um. M.B. JJomoHOCOBA. B nHTEpE-
cax HHMM KOCMHYECKHX CHUCTEM OBLJI
CO3J1aH KOMIIJIEKC BBIYHMCIHUTEIbHBIX
CPEACTB /111 0OpabOTKH U306pake-
HUU TUCTAHITMOHHOT'O 30HIUPOBAHUS
3eMJIU U MOJIEIMPOBAHUS PAJUOIIO-
KAaITMOHHBIX CUT'HAJIOB. B OrsKamee
BpeEMsI MJIAHUPYETCS 3a€HCTBOBATH
BBIYUCAUTENbHBIE MOITHOCTH CKU®
JUI1 6EJIOPYCCKOTO M POCCHUHICKOTO
T'uapoMeTIEHTPOB MO OTPabOTKE
MozesIe IPOrHO3UPOBAHUS TTOTO/TBL.
B nenom cymepkoOMIbBIOTEP HYKEH
B HAYKOEMKHX OTPAC/ISX, TJI€ HE OOOH-
TUCh 6€3 BBICOKOIIPOU3BOJAUTEIBHBIX
BBIYHCJICHUH: OMOTEXHOJIOTHUH, T'eHe-
TUKE, T€0JIOIOPA3BE/IKE, B METUIITHE

cencapnonng HAX0QKa

B HanmonanbHOM apXeosorndeckom Mmysee Heamossa ame-
puKaHckuil actpoHoM bpaanu llletidpep 0O6HAPYKUI 3BE3-
JIHBIH 2TJ14C, C AOCONIOTHON TOYHOCTBIO BOCITPOU3BO/ISIIIUIA
YTPAYE€HHBIN HEKOI'/IA 3BE3/IHBIN KaTaI0T ['Unmnapxa, OgHOTro
M3 BEJIMYANIINX ACTPOHOMOB aHTUYHOCTH, KOTOPBII COCTA-
BHJI TIEPBBIM HAUOOJIEE MOAPOOHBIN 3BE3/IHBIN KATAJIOT, HA
JaHHBIE KOTOPOT'O BIOCJIEICTBUN OMHUPAIUCh MHOI'HE yde-
HBIE JPEBHOCTH U CPETHUX BEKOB. CAUTAIOCH, YTO JAHHBIN
KATaJIOT 6bLII 6€3BO3BPATHO YTEPSAH B PAHHEXPHUCTUAHCKUNI
TIEPUOJ], BIOJIHE BEPOSITHO, IPH NMOKape Benukoit 6ubamno-
TEKU B AJIeKCaHApUH. KaTasor HaHeCceH Ha HEGECHYIO chepy,
KOTOPYIO AEPXKUT HA IJIEYAX MPAMOPHBIA ATIAHT, U3BECT-
HBIN BCEM KaK 3HAMECHUTHIN «ATaHT PepHese». Ha HebecHOI
cepe npeacTasnaeHo 41 co3Be3gue, CETKA HEOECHBIX KOOP-
JIMHAT, 9KBATOP, TPOIIUKU U NOJIsIpHbIE KPyTU. lletidep cHsin

€ 1o06yca KoopAuHaTH 70 3B€3/1 1 06pabOTAJ UX IO METOAY
HAaMMEHBIINX KB4PAaTOB. OKa3aJI0Ch, YTO C YYETOM IIpeliecC-
CHM KapTa 3BE€3/IHOTO HEOA OTHOCUTCA K 125 rosiy 10 HaIEH
3PBI C HOI'PENTHOCTHIO ONIPEAEACHUS 55 JIET. DTO KaK pa3 CO-
OTBETCTBYET 3MOXE CO3/AaHUs KaTanora ['mnmapxa. M3 aTo-
'O KaTaJI0ra JI0 HAC IOIUIA KOOPIMHATHI JIUIIb HECKOIBKUX
3Be37. OHM B TOYHOCTH COBIA/IAIOT C ITOJIOKCHUSIMHU 3BE3/T HA
CTATYE U B TO K€ BPEMSI OTIINYAIOTCS OT IPYTUX AaHTUYHBIX
UCTOYHUKOB. Ternepp, Korjaa CymecTBYIOT JOKA3aTEIbCTBA
TOT'O, YTO PAHEE CYUTABIINIICA YTPAYECHHBIM 3BE3JHBIN Ka-
Tajior 'nnnapxa BCe-TakKU COXPAHUIICS, MOKHO TOITBITAThCS
OTBETHUTDH HA /IBA BA’)KHBIX BOIIPOCA: YTO ['MIINIApPX MCHOJb-
30BaJI B KAYECTBE KOOPJIMHAT U KAKYIO JOJIO €ro KaTaaora
N03auMCTBOBAJ [TTOIEMEH, BKJIIOUUB B CBOU «AJIbMATECT».
Eanzaseta boraamct

8 B Mmupe nayku
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MEPBAS 10-ka

fopoa. opraxusaLms

Mukosas
NPOW3BOAU-
TEABHOCTb,
GFlops

nonioii 3K BOQOpONA

1| MwuHck, OUMNN HAHB 2534,4
2 | Mocksa, MCLL, PAH 2150,4
3 | Mockea, MCL, PAH 1024
4 | Mocksa, H/BLLMI'Y 704
5 | EpesaH, UMNA HAH PA 783,36
6 | Munck, OUMN HAHB 716,8
7 | Mocksa, C6ep6aHK 768
MOoCKBQ, OTAEA BLICO-
g | KomponasoAnTeAbHbIX 203,2
BbIYMCAUTEAbHbIX CUC-
Tem OAO "HNLSBT”
9 | YenabuHck, OYplrY 230,4
10 CHexuHck, OO0 204

«Ctpena»

3anacbl HEPTH,
CAYXKALLEW
OCHOBOW B6EH3NHA
N AM3EABHOTO
TOMNAMBQ, HE
Oe3rPAHNYHBI,

McTouHuK: www.supercomputers.ru

11 MOJICIUPOBAHUA JICKAPCTB

C MIPOTHO3UPYEMBIMH CBOMCTBA-

MH U CO3JAHHUA TUATHOCTUYCCKUX

KOMIIJICKCOB HOBOT'O ITIOKOJICHH A.

Kak cuyuraor Y4IaCTHUKU IIPOCK-

T4, PEUTUHT OyJIET CTUMYJIHPOBATH
3JOPOBYIO KOHKYPEHIUIO Cpenu
NPOU3BOJUTEIEN U CIIPOC CPEeaU

noTpeéuTteneu.

NpuHa lMpoLwknHa

B 2004 r. oTKpbIAUCE NEepBbIe
BOAOPOAHbBIE 3AMPABKM

B Mmupe nayku

IIpomenmuii B AHBape JJeTPOUTCKUMA
MEXIYHAPOAHBIA aBTOCAJIOH €Iie
pa3 CTaja CBHUAETEIBCTBOM TOI'O, YTO
BCAYIIUC MHPOBBIC IPOU3BOAUTCIN
B HACTOSALIEE BpeMs AKTHBHO 3a4HATHI
pa3paboTKON aBTOMOOMIIEN C BOJO-
POIHBIMU ABUTATEIAMU. 32 JEKIapa-
THUBHBIMHU 32BJCHUSIMH 00 <«HUACATIBHO
YMCTON aJbTEPHATUBE> IPOCIIEKUBA-
€TCS JKECTKNUI KOMMEPYECKUH PACYET:
3a1acel HEPTH, CIYKAMENH OCHOBOH
OCH3WHA U JU3CIBHOTO TOIJINBA, HE
OE3TPaHUYHBI, U C KAXK/JBIM JJTHEM 3TO
CTAHOBUTCA BCe 060j€e O4YEBUJHO.
ITapayenbHO C BHEJAPEHUEM «BOJO-
popoMobuei» B CEPUUHOE MPOU3-
BOACTBO HEOOXOAHUMO OOECIEYHUTD
HX BAAJEIbIAM BO3MOXHOCTH OBICT-
pO# M yIOOHOM 3aIIPaBKH TOIJIUBOM.

B l'epmanuy, 3aCiy’KEHHO CUYMTAIO-
WENCA CTPAHOU-IMAEPOM MO 4YaCTH
WHHOBAIIUM B aABTONPOU3BOJACTBO,
CYIIECTBYET MHPOEKT Clean Energy
Partnership (CEP), 06beIUHAIONINI
YCUINA AEBATU KOMIIAHUM ITPU IO JIE-
pKKe (pefepasbHOrO NPAaBUTENBCTBA.
B pamkax gearenpsnoctu CEP nHadara
peanuzanusa 4ETBIPEXJIETHETO IIPO-
€KTa CTOUMOCTBIO €33 MaH. B HOsA6pE
2004 ropa Ha KpynHeUmen 6epaIruHC-
kot A3C Aral OTKpPBLIOCH /1BA 3aIIpa-
BOYHBIX MOAYJIA, 3AKAYUBAIOMUX B 6a-
KU aBTOMOOWJIEN OYAYIIErO KUIKUI
U ra3oo6pasHblil Bojopoa. Cerigac
3/IECh MOT'YT 6€3 NOMEX 3aJIUTh IOJ-
HBIM 6aK 16 «BOJOPOJOMOGHIICH> Ue-
TBIPEX KOMITAHUHU-IIPOU3BOAUTEICH,
NPUHABIINX y4adCTUE B IPOEKTE CEP.
DTO n1BA MUMy3uHa BMW 745b, opyH
Opel HydroGen3, co3gaHHbINA Ha 6a3e
MOJeNu Zafira, Tpu apToMobund Ford
Focus FCEV Hybrid v necatnb Mercedes-
Benz F-Cell A-xnacca. O60pyJOBaHHE
Komnanuw Vaitenfall Europe — OfHOTO
U3 MAPTHEPOB MPOEKTA — MO3BOJIAET
MIPOU3BOANUTD 'A3000PaA3HBIN BOJOPOJ,
U3 BOJBI ITyTEM JIEKTPOIN34 IPSAMO Ha
TepputTopun A3C, UCITONIB3YA IIPU ITOM
COJIHEYHYIO 3HePruio. CHKMKEHHBIN
npu Temmeparype —253°C Bomopozn
MOCTABJIAETCA HA CTAHLIUIO Aral B CIie-
IIUAJIBHBIX IIUCTEPHAX. 3aIIpaBKa 6aKa
JIO TIOJIHOTO JJIUTCA 3—5 MUHYT, IIPO-
LIECC NOJHOCTBIO aBTOMATU3UPOBAH,
4 T€EPMETUYHOCTb COECJUHEHUSA TOp-
JIOBUHBI 6aK4 M 3aIIPABOYHOI'O IIUCTO-
JIETA KOHTPOJIUPYETCA JIEKTPOHUKOM.
CornmacHO NpoeKTy CEP, 3KCITyaTalnu
3KCIIEPUMEHTANBLHOM  BOLOPOAHOM
A3C npoanurca 1o konua 2007 roaa,
IIOCJIE YETO IO PE3YIbTATAM HAOIOAE-
HUI 6yI€T IPUHATO PELMEHHE O MACCO-
BOM BHEJIPEHUU IMOJOOHBIX CTAHIIUH
B ['epmanun.

AMUTPOUM KOHCTOHTUHOB

o MaTEPUAAOM NPECC-CAYXKObI
KoHuepHa DaimlerChrysler
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BONBUIR sros B numax

B KOHLIE 3TOr'0 rofia B IPOJAKE JOIKHBI
NOABUATHCA DVD-AUCKU CJIEAYIOMETO
MOKOJIEHHUS, KOTOPBIE 6yAyT BMEIIATD
KAK MUHMMYM B TPH pa3a 60JIbIIE UH-
dopManuy, 4eM HX COBPEMEHHBIC
aHasoru. OGHAKO Y4YEHBIE YK€ pa3pa-
6aTBIBAIOT HOBYIO TEXHOJIOT'HIO 3aIIHCH
JAaHHBIX, KOTOPAs1 HO3BOJIUT HOBBICUTD
E€MKOCTB JJUCKa Oosiee ueM B 40 pas.

Ha o6s1yHOM DVD-IUCKE €IMHUIIbI
U HYJIM COXPAHAIOTCS B BUJE YIIyOJIe-
HUH (T.H. TATOB) U CYUTBIBAIOTCSA KPaC-
HBIM J1a3€pOM. Pa3mep NuToB U JIuHA
BOJIHBL JIA3€PHOI'O M3Jy4EHHs OIpe-
IeJISTIOT EMKOCTD OJHOTO cjios — 4,7 I'6
(TIpUMEPHO 8 YaCOB BU/IECO HA YETHIPEX-
CJIONHOM JHCKe). [Ina paszsutua DVD-
TEXHOJIOTUM OBbUIO PEHMIEHO INEPEUTH
Ha JIA3€PbI Oy60ro BETA C MEHBIIEH
JUIMHOM BOJIHBI, YTOOBI yMEHBIIUTb
pas3Mep IUTOB U NOBBICUTD INIOTHOCTD
UX PACHOJIOKEHUA HA JUCKE. B HacTO-
Aliee BPEMs CyHIECTBYIOT JBa KOHKY-
pupyiomux (popmara 3anucu: Blue-ray
(25T'6/cnonn) u HD-DVD (15 I'6/cnoi).
Ha MHOIrOCJIOMHBIM JUCK JIOOOTO U3
HAa3BaHHBIX (POPMATOB 6€3 TpyAa IO-
MEINAETCA BUAEO(MUIbM BBICOKOH YeT-
KocTH (B cpenHeMm ot 20 1o 25 I'6).

OgHaKO B OyAyIIEM BUIEO3ANUCU
CTAHYT €Ille KAYECTBEHHEE, U EMKOCTD
JUCKOB NPUJIETCSA YBEJIUYUTb IIPU-
MepHO B 4 pasa. K 2010 . oxxngaercsa
BCIIECK CIIPOCA HA ONTHUYECKHE HO-
cUTENU O6’bEMOM B COTHHU T'MTabaMT.
BrnpoueMm, nmepeitu Ha emie 60Jee
KOPOTKYIO [JJIMHY BOJIHBI HE TAK-TO
NPOCTO: 3AIMUTHBIA MJIACTUKOBBIN
CJIOI OGBIYHBIX AUCKOB HE IIPO3PAYEH
JUISL yabTpaduoneTa.

IMutep Topox (Peter Torok) u ero
KOJLIEru U3 JIOHJOHCKOT'O UMIIEPCKOTO
KOJIJIEZPKA HAIIUIM €IE OMH CIIOCO0 YII-
JIOTHEHMA MH(POPMALIUH: KAKIbIM IH-
TOM KOJHUPOBATb CPa3y HECKOJIBKO 6U-
TOB. Y4EHBIE HAyYHUJIMCh BLITPABIMBATD
ACUMMETPHYHBIE MTUTHI, HAIIOMHUHAIO-
IHe KOCOOOKUE Kparepsl. JIazepHbI

ICNOAB30BAHME FOAYObIX AQ3EPOB
NMO3BOASIET BTPOE YBEAUYUTb EMKOCTb
DVD-pUCKOB. MNpUMEHSIsS ACUMMETPUY-
Hble NTLI, MOXXHO MOBBLICUTbL MAOTHOCTb
3anucu ewle B 40 pas.

JIy4, MAJAI0IIHIT HA TAKOM ITNT IO/ Pa3-
HBIM YIVIOM, OTPA’KAE€TCA IO-PA3HOMY
U CYUTBIBAET JONOJHUTEIbHBIC OUTHL
IIponutoit ocensio rpymnna Topoka co-
ob6muaa 06 YCHEMHOM PaCHO3HaBa-
HHUU OTPAXKEHUU OT ITUTOB C IPOCTOU
acummeTpuein. OXXNJAECTCA, 9TO TAKOU
Cnoco6 3aIKUCH NO3BOJIUT COXPAHATD
1T6 (1000I'6) mHpoOpMaAIUU HA Ue-
TBIPEXCJIIOMHOM JUCKE CTAHAAPTHOI'O
pasmepa.

HoBas TeXHOJIOr v, IOJTyYUBIIAsA Ha-
s3panue MODS (Multiplexed optical data
storage — YIJIOTHEHHOE OIITHYECKOE
XPaHEHME JAHHBIX), ObLIA IPOJEMOHCT-
pUPOBaHA HA IIPUMEPE BCET'O HECKOJIb-
KHUX 4ACUMMETPUYHBIX TUTOB. HO Topok
CYMTAET, YTO KOMMEPYECKHUE CUCTEMBI,
padoTalomue ¢ YETBIPEXCIONHBIMU
auckamu, rosBaTcsa B 2010-2015r1r.
TpynHee Bcero 6yAeT yIpaBiasTh JIUH-
3011, HANTPABJIAIONIECH JIA3€P O/, PA3HbI-
MU yrnamu. OgHako pemesbie MODS-
JUCKH MOXKHO OYZIET U3TOTABJIUBATD 11O
06bIYHOI DVD-TEXHOJIOTUH.

MODS MOXET COCTABUTD CEPHE3HYIO
KOHKYPEHLIMIO I'oJIorpadpun — HOBEH-
e AJBTEPHATUBHOM TEXHOJIOI'UU
ONTUYECKOIO XPAHEHUSA [JAHHBIX.
TlocnenHas OCHOBAHA HA CYUTBIBAHUH
JIA3€POM I'OJIOTPAPUUECKUX CTPAHHII,
32IM(PPOBAHHBIX B TOJIIIE ITOJUMEPA.

BOPbBA 3A MNEPBEHCTBO
Cpean HOBbIX GOPMATOB 30-
MMCK HOMBOAEE MOMYASIPHBIM,
KOK MPABUAO, CTAHOBUTCS TOT,
KOTOPbIA MOSIBASIETCSI PAHbLUE
APYrux. XoTs nepBble roAorpa-
dnyeckme YCTpPOMNCTBA AAS
nPodEeCCUOHAABHOIO UCTMOAb-
30BAHKS MOCTYMSIT B MPOACXKY
y)XE€ B CAEAYIOLLEM TOAY, AO
MQCCOBOTO MOTPEBUTEAST OHU
AOWVAYT AVLLBb AET YepPEe3 CEMb,
T.. OAHOBPEMEHHO CO CAEAY-
IOWMM NnokoAeHmnem DVD-npun-
BOAOB (Blue-ray uam HD-DVD).
YCTPOWNCTBA AAS YIAOTHEHHOTO
OMTUYECKOTrO XPOHEHWNS AQH-
HbIX C MCMOAb3OBAHMEM MUTOB,
KOAMPYIOLMX CPA3Y HECKOABKO
OnTOB MHOOPMALMN, BPSIA AU
nonaAyT HO MPUAGBKM PAHbLUE
2010r. B 10 »ke BpeMs y>ke B 6AU-
anme 2—3 road eMKOCTb YKec-
TKMX MATHUTHBIX AMCKOB BO3PAIC-
TeT AO HECKOABKUMX TepabanT, a
TACIBHbIM CPEACTBOM XPAHEHUS
1 nepeAay AQHHBIX, BO3MOXHO,
CTaHyT VIHTEpHET-CEepPBEPDI.

HanoxxeHue CTpaHHUIL IIO3BOJIUT CO-
XPAHATB OT COTEH JJO THICSAY TUTIabanT.
B ronorpaguyeckux npuBojax Tepa-
OaffTHAsS €MKOCTb HOCHUTEJIEN OYJET
COYETATHCSI C BBICOKOM CKOPOCTBIO
CUYUTBHIBAHUS TAHHBIX. AMEPHUKAHCKAS
KkoMmnanusa InPhase Technologies
U ANOHCKad dupma Oplware NIaHU-
PYIOT HA4aTh BBIYCK I'ojorpaduyec-
KMX IIPUBOJIOB /IJIsSI PE3EPBHOI'O KOU-

pOBaHUsI JAaHHBIX YiKe B 2006 T.
I'maBHOe npeumymecTBo MODS —
BO3MOKHOCTb UCIIOJIB30BATh CYIIEC-
TBYIOIIYIO TEXHOJIOTUIO CUMTBIBAHUS
JaHHBIX. BmecTe ¢ TeM ronorpadu-
YECKHUE NIPUBO/IBI CKOPEE BCETO OyAYyT
0651a/1aTh 60J1€€ BBICOKOY CKOPOCTBIO
9yTeHUs. B KOHIIe KOHIIOB, 32 40 JIeT UC-
CJIeOBAHUM ObLIN BBISIBJICHBI BCE ILJTIO-
Chl 1 MUHYCHI Tronorpacgpuu, a MODS-
CHCTEMBI IOKA MPEJCTABIAIOT COOOH
JUKOBUHKY. [TO3TOMY BOCXHUIIATHCS

HOBOW TEXHOJIOT'UEH €IIle PAHO.
LA, MUHKEAD
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AnbTerHATHBRAS [IEATIBHOCb

VyeHble HAKOHEL-TO BBIACHWIH, Ka-
KUM O6PA30M B MO3IE NOJ, BIAUSHUEM
BOOOPAKEHHUS MOT'YT (POPMHUPOBATHCS
clebl MaMATA O COOBITHAX, HUKOIA
HE INPOHUCXOJMUBIIUX B PEAJTBHOCTH.
HICIBITYEMBIM, JIE)KABIIMM B MATHUTO-
PE30OHAHCHOM CKaHEpPE, MOKA3bIBAIN
CIIUCOK CJIOB M NPOCHJIM MBICJIEHHO
MPEICTABUTD Ce6€ KAXKBIA U3 €T'O ITyH-
KTOB. Kpome TOro, UM A€MOHCTPUPO-
BaJIM (poTOrpadun OObEKTOB, COOTBET-
CTBOBABIIUX IIOJIOBUHE CJIOB B CITUCKE.
3aTeM 3a4YUTBIBAIN B CIyYAHHOM IIO-
pAAKE CJI0BA, COOTBETCTBOBABIINE ITO-
Ka3aHHBIM (pOoTOrpaduaM, IpegMeTam,
KOTOpPBIE OHU HA(PAHTA3HMPOBAJIH, THOO

BCINAM, KOTOPBIC OHU HC BHUJCIHU U HC
BooO6pazkanu. Koraa noau ommubo4HO
BCIIOMHHAJIM, YTO OHH 3HAKOMBI C (pO-
TOrpausAMHU TEX MPEAMETOB, KOTOPBIC
Ha CAMOM JIeJI€ OHU MOTJIM BU/IETH TOJIb-
KO B COOCTBEHHOM BOOOPAKEHHUH, PE3KO
YBCIINYUBAJIACH AKTUBHOCTDH MO3TOBBIX
06J1acTel, OTBETCTBEHHBIX 32 (POp-
MHpPOBaHUE 06pa3oB. MccienosBarenu
n3 CeBepo-3a11aiHOIO YHUBEPCUTETA
MIPEANONATaIoT, YTO MCUXHUYIECKUE 00-
passbl, GOPMUPYEMBIE STUMHU OTAETAMU
MO3T'a, OCTABJISIIOT B TAMSITH CJIE/IBI, KO-
TOPBIE MO3T 3aTEM ONHOOYHO MPUHU-
MAET 34 CJIEIbI PEAJIBHBIX COOBITHN.
Yapaz Honm

CMB0N0BbIE K

emku rmaga

NOANENbHBIE
JHaki
DMTIYg

B ceTuaTke Iy1a3a 4EIOBEKA UMEIOT-
CSI CTBOJIOBBIC KJIETKH, CIIOCOOHBIC
K CAaMOBOCIIPOU3BeJIcHUIO. BpeHaa
Koyns (Brenda Coles) u3 TOpOHTCKOro
YHHUBEPCUTETA T'OMOTEHU3NPOBA-
JIa TKAHHW IJI1d3, B3ATBIX Yy TPYIOB,
U KYJIbTUBHUPOBAJIIA MOJYYCHHBIC
KJIeTKH. OGHAPYKHUIOCH, YTO KaXK-
nas u3 500 KJIETOK TEMHOI'O KOJIbIA,
OKPY>KAIOIIETO PAy’KHYIO OO0JIOUKY,
MOXKET JICTUTHCS 10 6ECKOHEYHOCTH.
byayun TpaHCIJIAHTUPOBAHHBIMU

KOPOTKMUE HOBOCTU:

B ®MOPHOHBI MBIIINA U IIBIIJIEHKA,
CTBOJIOBBIE KJIETKH PA3BUIUCH UMEH-
HO B T€, KOTOPbIE JOJIKHBI OBIJIU IPU-
CYTCTBOBATbH Y ’KUBOTHBIX HA JJAHHON
craguu passutud. [Janee Koyns Ha-
MEPEBAETCS BBECTU KyJIbTHUBUPOBAH-
HBIE CTBOJIOBBIE KJIETKU B OPraHU3M
I'PBI3YHOB C JIET€HEPAIIUEH CETYATKU
U IIOCMOTPETH, CMOI'YT JIU OHU BOC-
CTAHOBUTD €€ (PYHKIHIO.

LAk, MUHKEAb

H [1OA Y YTKOHOCOB OMPEAEASIETCS HE NAPON XPOMOCOM X U Y, KOK Y OObIYHbIX YXMBOT-
HbIX, A N9TbO XPOMOCOMHBIMM NAPAMU. OAHA U3 HUX CXOAHQ C TAKOBOW Y MTUL, YTO
NMPEAMNOAQraeT CBsI3b CUCTEM, OMPEAEASIOLLUX MOA Y NTULL U MAEKOMUTOIOLLNX.

m [10 AQHHbBIM SKCNEPUMEHTOB, MPOBEAEHHbIX HO KPbICAX, Y GOAbHbIX OAKOTOAWN3-
MOM, NPEKPATUBLUNX YNOTPEBAEHNE CINPTHOIO, HOPMOAN3YETCS CMOCOBHOCTb

K OBPA30BAHMIO HOBLIX HEMPOHOB.

B HOBble AQHHbBIE HE TOALKO MOATBEPXKAQIKOT NPUCYTCTBUE HA Mapce MeTaHA, HO
1 MOKA3bIBAIOT, YTO €ro KOHLLEHTPALMS TOM BbILLE, YEM AYMAAU PAHEE. BO3MOXHO,
MEeTOH MMeEeT BUOAOTNYECKOE MPOUCXOXKAEHNE.

B Mmupe nayku

ORI TUA\Y S P, I

DHTOMOJIOTH YCTAHOBUJIH, UTO CAM-
KM OYMa’KHBIX OC C 60j1€€ KPYIIHBI-
MH U PACYJCHEHHBIMU YECPHBIMHU
OTMETHHAMHU HaJ BEpXHEH ryboi,
KaK TIPaBUJIO, OACPKUBAIOT BEPX
B CTBIYKAX C POACTBEHHHUIIAMH 32
JOMHUHHPOBaHUE B ruesge. Korma
HCCJICIOBATENIH «IIOAKPACUIN» HE-
CKOJNBKMM OCaM MOP/IOUKY, UTO-
OBl TIOBBICUTb HWIN TIOHU3UTb HUX
COLIMAJIBHBIN CTATYyC, OHH OOHAa-
PYKHJIM, YTO NPOYHE OCHI HeCcno-
KOUJIU U T€X, U JPYIrUX <«OOMAH-
MUI» ropasfo OO0JbIIE, YEM JPYT

apyra.

4TO OCBI OTHOCATCSA K MOIICHHU-
4YEeCTBY BECbMa HEOJOOPHUTEIBHO
U NOJBEPraloT €ro COILUAJIBHOMY
HakKa3aHuio. [Io X MHEHHUIO, Ha-
CEKOMBIC BBISIBJIISIIOT OOMAaHIIIMKOB
O KAKHUM-TO MOBEACHYECKUM UIU
XUMHWYECKUM NPU3HAKAM.

Y4yeHbl€E TIPEANOIATAIoT,

LA, MUHKEAD

ByMaKHbIE OCbl C OBGMAHLWMLLOMM

He LlepeMOHSITCY.




OS] KEHUE b ceagny

B asrycre 2003 1. MBI BMECTE C OIIEPATO-
pom BuncomIIericom (Vince Pace) n -
s10TOM AHAaTO/IMEM CarajeBU4eM HaX0-
JUIACh B INIyOMHAX ATJIAHTHYECKOI'O
OK€aHa Ha 60PTY POCCUICKOTO ITTy0O-
KOBOZAHOTIO anmnapara «Mup-1». Mectom
HAIIEro Ha3HAYEHUs OBUIO TMIPOTEP-
MaJIbHOE JKEPJIO «3aTOHYBIIUN IOPOJ
ATIaHTHUA», HATIOMHUHAIOIIEE CBOECH
reoMop@oJIoTuel APEBHUE DPYHUHBL
TaM NpOUCXOAWUIN ChEMKH (PHUIbMA
Ixerimca Kamepona «Hyxkue us 6e3-
IHBD (Aliens of the Deep).

B npoeKkTe NPpUHUMAJIN YI4CTHUE [BE
3KCIEIUIUY, JBA OKEaH4, JBAd MOPC-
KUX CYZHA, BA POCCUUCKUX INTyOOKO-
BOAHBIX aninapata «<Mup» (CHIOCOOHBIX
MOrPyKATHCs Ha Iy6uHy 6000 M), 1Ba
AMEPUKAHCKUX anmnapara Deep Rover
(rny6buHa norpyxeHuss — 1000 m),
14 yuennix, 40 aKBaJTAHIUCTOB U MHO-

TOYMCJIEHHBIE YWIEHBI KOMAaHJ OOOUX
KOpabJielt U CbEMOYHOU I'PYIITHL.

MHue Kak HAay4HOMY KOOPAMHATO-
Py OPOEKTA IPUXOJUIOCH OO ATHCS
U C KMHEMATOIPa(UCTAMHU, U C yde-
HbIMHU. Kakg0ro uccienosarens, pa-
60TaBIIETO C HAMU B MOpE, HA Cylle
C HeTepHeHHEM ITOJKU AN KOJLJIETH,
PAaCCYMUTBHIBAIOMUE IOTYYHUTDh O4EPE-
HYIO ITIOPIIHIO 06Pa3110B, poTOorpadpuit
U PE3YIBTATOB U3MEPEHUI. B 0b1ieM,
3KCHEAULHA MaJIO YEM OTIMYAIACh
OT pabOTHl APYIrUX HAYYHBIX HCCIIE-
JOBAHUU, B KOTOPBIX 51 IPHUHHUMAJIA
y4aCcTUE B KadyeCTBE OKeaHorpada
WUJIW KyPHAIUCTA. TOJIBKO HaA CEit pa3
KOpa6/b NPEBPATUIICA B ILUIABYYYIO
KUHOCTYAHIO, IIOJIHYIO CBETA, KaMeD,
yMa M CYMaTOXH.

Ha 6opTy Hamero kopabss okasa-
nace Maris Toncroit (Maya Tolstoy)

c MeTeoposIOruYeCcKon CTAHIIUU
Lamont-Doberty, 3aXBaTUBIIASA C CO-
0011 12 r1y60KOBOJAHBIX CEHUCMOTrpa-
($OB, MNOIPy3UTh KOTOPBIE yAaJI0Ch
TOJIBKO C IIOMOIIIBIO TOJBEMHOI'O KpPa-
Ha. CTyaeHTKa-IuIrjaIoMHuna Kanu-
¢popHuiickoro yuusepcurera B Can-
Ta-bap6ape AuxanHa PUTIYIPOH
(Dijanna Figueroa) n ee Hay4YHBIN Py-
KoBoguTenb Jxum YHarnngpecc (Jim
Childress) mpuBe3nu ¢ CO60U KOM-
NBIOTEPBl U JBYXMETPOBBIE KAHUCT-
pEBL C Ta30M JJIL OOYCTPOICTBA MOP-
CKOM OMOJIOTMYECKON 1a60paATOPUH.
TIpUMKHYIH K HAM U B4 KOCMOXHMH-
Kka I1an Konpaj (Pan Conrad) u JIoHH
Jlettn (Lonne Lane) u3 JlabopaTtopuu
PEaKTUBHOIO ABMKeHUA B [lacagune
(KanudgopHus), 3aHUMABIINECS YCO-
BEPIICHCTBOBAHUEM IIPHUOOPOB, CIO-
COOHBIX OOHAPYXUBATh OPraHUYEC-

kapguomepanus nus moars

JleueHue c1aboyMus CA€JOBAIO Ob HAUMHATD C IPUBEICHUA B IIOPAJOK CEP-
ana. M3 6,8 MJTH. aMEPUKAHIICB, CTPA/IAIONIUX CIIa60yMUeM, OKOJIO 20% 1o-
pakeHbl 60JE€3HBIO AJIBIIEHIMEPA B COYETAHUU C COCYAUCTOMN JIEMEHIIUEH.
OHa BO3HUKAET B PE3YJIBTATE NOBPEXKACHUSA KDOBEHOCHBIX COCYJOB I'0OJIO-
BHOTO MO3I'd, BBI3BAHHOTI'O BBICOKMM YPOBHEM XOJIECTEPHUHA B KDOBU, IIOBbI-
LIEHHBIM KPOBAHBIM JABJICHUEM, KYDEHUEM U APYTUMU (paKTOpamu. Kenner
Jlanra (Kenneth Langa) u3 LleHTpa 3/10pOBbsi MUYUT'AHCKOI'O YHUBEPCUTETA
NPOAHATHU3NUPOBAJI JAHHBIE BCEX MEJULIMHCKUX UCCIEJOBAHUN 3TOMH (POp-
MBI CJ1A60YMHUS, IPOBEAECHHBIX 34 ntocaeqHue 10 eT. VueHbI 0O6HAPYKUI,

YTO MPCIAPATHI, UCITOJIB3YEMBIC /1JII BOCCTAHOBJICHUA IAMATH ITPU 601€e3HHU
AnprreriMepa, B JIVYIIEM CJIY4Yd€ BBI3bIBAJIU HE3HAUUTENBHOE YIyUIIEHUE KnBOCTb yMQ: Npu Ae4eHnn
CMeELLAHHOM GOpPMbl
CAQBOYMUSI CHMKEHME
KPOBSIHOTO ACIBASHMS

N YMEHbLLEHNE YPOBHSI
XOAECTEPUHA B KPOBW MOTYT
0OKa3aTb 6OAbLLNIN 2D DEKT, Yem

cneunanbHble npenaparbl.

COCTOSIHUSI 60OTBHBIX WJIH 3AME/IJISITTA IIPOIECC OCTAGICHHUS KOTHUTHBHBIX
dyHKIINI Mo3ra. HApOoTHUB, TEpANIEeBTUYECKHE TPUEMBI, HCTIOTb3YEMBIC IJIST
NpOPUIAKTUKU U JIEYEHUS CEP/ICYHBIX 3A00JIEBAHU M, BO3/ICHCTBOBAIN 61a-
rOTBOPHO. HampamusaeTcs BEIBO/J], YTO CPEACTBA JJIsI OOPBOBI C CEPACUHO-
COCYJJMCTBIMHU 326071€BAHUAMHU 3(PHEKTUBHEE CTUMYIUPYIOT PabOTy MO3T4,
YeM IOPOT'OCTOSAIINE IPEMAPATHI IS YIYIIICHUS TAMSITH.

YapAas Honm

12
ORI TUA\Y S P, I

BURKE/TRIOLO PRODUCTIONS/PICTUREARTS/BRAND X



COURTESY OF DISNEY ENTERPRISES, INC./WALDEN MEDIA, LLC. ALL RIGHTS RESERVED

KM€ COEJUHEHHS B KOCMHYECKOM
MPOCTPAHCTBE. DKCIEAULUA IPENO-
CTAaBJIA/14 YYEHBIM BO3MOXHOCTb HC-
MBITATh UX HA TAUHCTBEHHBIX OOUTA-
TEAIX OKEAHCKUX 6€3/TH.

Cujs B KabuHe «Mupa-1», Mbl CKOJIb-
3WUJIN BJIOJIb MOPCKOT'O IHA 1, TIOATL/IBIB
K IOAHOXHIO IIOJBOJHOU CKaJIbl, YBH-
eIl Ha HEH XPYINKHE KEJITOBATBIE
HapOCTBl KApOOHATHBIX MHUHEDPAJIOB.
B ormninune OT Ir'uJpoOTEPMaIbHBIX
JKEPJTY PACHIMPAIOIIUXCA XPEOTOB, I'7Ie
BBIPBIBAIOIIAACA M3 HEJP BOJA HAIPETA
MarMoM, remsepel «3aTOHYBIIETO I'O-
pOAa» Pa3orpeBaET XUMUYECKAA pe-
AKIUA MEXKAY OJIMBUHOM MAaHTHHHBIX
TOPHBIX ITOPOJ, U MOPCKOM BOJIOM.

Ham anmapaT ODorpysujcsa B MOpP-
CKYIO IIyYMHY HEPBBIM. MBI BBIOpAIN
MECTO CBHJAAHHA U NEPEAanyd HAIIU
KOOPAWHATBHL, ONIPEAETICHHBIE HA OCHO-
BE€ AKYCTHYECKUX CUTHAJIOB OT IIPEJ-
BAPUTEIBHO PA3MELICHHBIX Ha [JHE
TPAaHCHOHAEPOB. ONMH 34 JPYTUM O~
BUJIACH U IPYTHE ANIIAPATHI — CHAYAJIA
«Mup-2», a 3aTeM u 06a Deep Rover.

ITaTh 9aCcOB ITOA BOAOU NPOJIETENHN
HE3aMETHO, HO ITIOTOM Ha4ajl CaAUThb-
Cst HaIl 16-BOJIBTHBIN AKKYMYJIATOP:

«/I>KMM, HaAM HYKHO HOJHHUMATBHCS.
Caaurca aKKymynaTop. CBAXUCH
C LEHTPOM ynpasieHUus. Coo61mu um,
9TO MBI BCILIbIBAeM. KOHel CBsA3M».
«010 Pomxep. JKaem Bac Ha mOBEPX-
HOCTH».
KpuctnHa Pua,

ObL8ULUTE HAYUHBLLE KOODOUHAMOD
Ppunoma dyxncue u3 6e30HbL».

BoKpyr rmapOTEPMAABHBIX XKEPA
XKUBYT KPEBETKM M MHOTUE APYTMe
YKMBOTHbIE, NCKYCHO AQBMPYIOLLME
MEXAY BbIDbIBAIOLLMMUCS CTRYSIMM
ropsiyen BOAbl. Ha CHMKE — 0AHO
N3 TMAPOTEPMAABHbBIX KEPA

B ATAQHTMYECKOM OKeaHe (Kaap 13
PuAbMa «HyXkmne 13 6e3AHbI»).

Hal'1HbIE LIEH

MBI Pocchn nPOCAT NoJAEPKKN

B nauvane 2005 1. Ha 3acegaHuU
Komurera l'ocaymbl 1o o6pa3oBa-
HHIO U HAayKE OOCYXJAaJIUCh IIPO-
671EMBl I'OCYAAPCTBEHHBIX HAYYHBIX
nentpos (F'HL). ITpe3naenT acconu-
anuu Anekcer MmaToB OTMETUI, YTO
HE CTOMT CJIENO CJIENOBATD 3411aJHbIM
06pa3aM U KOHLIEHTPUPOBATb HAYKY
B YHHUBEPCUTETAX MU KOPHNOPALHUAX.
Heo6x0auMO COXPaHUTb TOCYyAap-
CTBEHHBIC HAay4YHBIC LIEHTPHI PO, re
ceryac paboTaioT okoso 80 ThIC. ye-
JIOBEK, B COCTABE I'OCYAAPCTBEHHOTO
CEKTOpAa HAYKHU KAK OCHOBHOI 3Je-
MEHT IOCyAapCTBEHHOU MHHOBALH-
OHHOH HMH@PACTPYKTYPBI, 4 TAKXKE

32KOHOZATEJIbHO 3dKPENUTh 3aJa4H
u ¢pynxknuu 'HII. Anexkceit Mnatos
MIPEIJIOKUI OOPATUTBCA B IPABUTEb-
cTBO P® mo BONpOCY JAJBHEHIIETO
(PUHAHCUPOBAHUSA HE3ABEPIIEHHBIX
MIOMCKOBBIX U IPUKJIAJAHBIX HAYYHBIX
HUCCIEJOBAHUI U pa3zpabOTOK, NPO-
BOAUMBIX 'HL] P® B COOTBETCTBUM
C BBIMTPAHHBIMH MMU KOHKYPCHBIMHU
3aganuaMu Ha 2004-2005rr. Ilpm
Komurere l'ocaymbl 1o o6pa3oBa-
HUIO U HAYKE TAKXKE PEIeHOo cdop-
MHUPOBATh CHELHAJBHYIO PaboUyIo
rpynny. («Euje pa3 o noumossLx Augu-
Kax», «B mupe nayxu», Ne5, 2003 2.,
u <Ynusepcumemaor 60amca npespa-

mumscs 8 “‘noumossie auguru™, Nel,
2003 2)
I[TOMMMO U3MEHEHHUSI OTHOIIEHUS
K 'HI] mmanupyeTcsa BBEJIECHUE IBYX-
YPOBHEBOHM CHUCTEMBI 00ydeHUs (6a-
KaJIABPp—MAaTrUCTpP), CHATHUE MHOTUX
OIPAHWUYCHUI [IJIA BEJECHUA HAYYHON
U O6pPa30BATENBHOMN JESATEIbHOCTH,
M3MEHEHHUE CUCTEMBI (DUHAHCHUPOBA-
HUSI O6PA30BAHUS M HAYKH, ITOSIBJICHHE
TAKUX OPTraHU3AIIMOHHO-IIPABOBBIX
($opM, KaK aBTOHOMHOE yUPEXKICHUE,
TOCyJapCTBEHHAA (MYHUIIUIIAJIbHAA)
ABTOHOMHA51 HEKOMMEPUYECKAsI Opra-
HU3A1U U T.JI.
AMunTpmnn Mucropos
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B030KOEHLE

GIPYH

KOCMWYECKWUE CTPYHbI

N3 CYNEPCTPYH

Tomac Knba (T.W.B. Kibble) u3
AOHAOHCKOFo KMMMEPCKOro
KOAAEAYKA, CO3ACBLLNIA TEOPUIO

ITomo6HO BBICOKOM MOjME, KOCMOJIO-

Ir'usg UMEET CBOU COOCTBEHHBIE IIPHU-
4yZAbl, IPUCTPACTUA U 320/TyKACHHUS.
Munynu 6;1aroCJIOBEHHBIE THU 0630~
POB I'aJIAKTHUK U OTKPBITHA KBA3aPOB;
CErofiHsl BCE MOMEIIAHBI HA 3arajKe
TIEPBBIX 3B€3]1 BCesleHHOM 1 NpupObI
TEMHOU 3Hepruu. Ho, noqo6HO MUHU-
I00KaM U 6pIOKaM-KJ€EIl, MHOI/Id PET-
pO-MOJ€E/Nd BHOBb BXOAAT B MOZAY.
Hanpumep, BO3BPAIIAETCSA UHTEPEC
K KOCMHYECKHM CTPYHAM, NOTEPSAH-
HBIN B KOHIIE 1990-X I'T.

KocMmuyeckue CTPyHBI — 3TO THIIO-
TETUYECKUE OFHOMEDPHBIE [E(MEKTHI
B TKaHHM IIPOCTPAHCTBA-BPEMEHU.
Kocmonoru cumTanu, 94TO CTPYHBL,
uMesl JUHEHHYIO IUIOTHOCTb B OJHY
MacCy 3eMJIM Ha METP, BO3MOKHO, ObLIN
MPUYNHON O0Opa30BAHUS CKOIJIEHUH
raJlakTuk. Ho nHenaBHUE U3MEPEHUS
KOCMHYECKOI'O MUKPOBOJIHOBOTIO (pO-
HOBOTO H3JIY4EHH S, OCTABIIETOCA OT
Bonpmoro B3peIBa, UCKIIOYMIIN TAKOE
Pa3BUTHE COOBITUH.

OfHAKO AMEPUKAHO-YKPAUHCKAA
rpynmna acTpoOHOMOB BO IyaBe C Py-
nonabdom Mungom (R.E.Schild) us
I'apBapa-CMUTCOHOBCKOTO aCTpPO-
(PU3UYECKOTO IIEHTPA OOBABUIA, YTO
CTPAaHHOE IIOBEJEHUE JBOITHOIO KBa-
3apa B bospmon Measeaune yydiie
BCErO MOXKHO OO'bACHUTD BMEIIATEIb-
CTBOM NIE€TIH KOCMHUYECKOHN CTPYHBL.
H3o6pakeHue KBa3apa PaclIEIICHO

Ha [Ba NOJ JEHUCTBUEM NPUTIKECHUSA
MAaCCHBHOM TAJAKTUKU, JICKAIIECH HA
sgyde 3peHusa. CBET OT U300pAKEHUA
B J1o5bIIE UJIET K 3€EMJIE, YEM CBET OT
U300paKEHUAA, TOITOMY U3MEHEHUS
SIPKOCTH B OoTCTAaloT Ha 417 AHENR OT
U3MEHEHUN ApKOCTU A. HO B cepenu-
He 1990-X ABa N300paKEHUS KBA3apa
HECKOJIBKO Pa3 B TEYCHUE T'Ofd MUTI-
HYJIN CHHXPOHHO: UX SIPKOCTb IO-
BBIIIAJIACH U M4/aJ1a OZHOBPEMEHHO.
B crarpe, ony6IIMKOBAHHOM B aBI'yC-
TOBCKOM BBIITyCKE XKy pHaJ1a Astronomy
and Astrophysics, 11Uz 1 €ro KoJieru
JIOKA3bIBAIOT, YTO M3 BCEX MBICJIMMBIX
OO'BACHEHUIT 3TOTO ABJICHUSA IIPUEM-
JIEMO JIMIIb I'PABUTALMOHHOE JIUH-
3UPOBAHNUE MAJICHBKOWN NETIEH KOC-
MMWYECKON CTPYHBI, PACIOJIOXKECHHON
6113 Hame ManakTuky. JBUKYIAsCs
KOCMHYECKAS CTPYHA MOXKET JEUCTBO-
BaTb KaK JOIOJHUTEIbHAS I'PABUTA-
LIMOHHAs JINH32A, BIUISI Ha 062 U306-
pakeHUs KBAa3apa OJHOBPEMEHHO.

KOCMWYECKNX CTPYH B 1976T.,
CYNTOET, 4YTO COBPEMEHHAS
TEOPUS CYNEepPCTPYH, TPAKTYIO-
a5 Cy6ATOMHbIE HOCTULBI KAK
BMOPUPYIOLWNE METAU CTPYHbI
M NPEeTeHAYIoWas HO 3BAHME
«PU3NYECKON TEOPUN BCETOM,
SIBHO YKO3bIBOET HA CyLLecT-
BOBOHWE KOCMWYECKNX CTPYH.
XOTS HOAEXKHBIX AOKQ3OTEABCTB
MOKA HeT, roBoput KNBA, «koc-
MUYEeCKMe CTPYHbl KOTAQ-HU-
ByAb OBGHAPYKATCS»,

‘TeM BpEMEHEM POCCUIICKO-UTAJIbSIH-
CKas I'PYIIA aCTPOHOMOB HAIIJIA €I
6oJsiee SBHOTO KAHJU/IATA B KOCMU-
YECKHE CTPYHBI B CO3BE3auU BOpoH:
JIBA TIOPA3UTEIBHO MTOXOKHUX M HEHUC-
Ka)KEHHBIX U300PAKCHHUA I'ATAKTHKH.
A OObIYHAS TPABUTAIMOHHAS JIMH32
JAET KaPTUHKH, PA3INYAIONIHUECS 10
SAPKOCTH U (hOpMeE. YIUBUTEIBHO, UTO
MHOTHE IpYTHE KAaH/IU/IATHI B TPABUTA-

K020 nacrvm nenamkosbi Epuog

B cBs3u ¢ TEM, 4TO IMIOHATBHOE IO-
TEIJICHUE 32HUMAET IVIABHOE MECTO
B JUCKYCCHUU O6 U3MEHEHUH KJINMa-
Ta, IPEJCTABICHHUE O TOM, UYTO 3eMJIs
JBIDKETCS K JIETHUKOBOMY IIEPHUOAY,
ycTapero.

VYeHBIM HM3BECTHO, YTO XapPaKTEpP
ITOBEPXHOCTH IIJIAHETHI 3HAYUTEIBHO
BJAUACT HA KAuMaT. 240 000 neT Ha3asg
JIeca UCYE37H, HECMOTPS Ha TO, YTO
TOJIIIIUHA JIEJSTHOT'O IOKPOBA 3AMETHO
HE U3MCHIIACK.

Beipy6Kka M moKapbl B CHOMPCKUX
JIecaX MOTYT OKa3aTh BIUSIHHUE HAa
KJIUMAT HA HaMIEH IJIAHETE B IIETOM.

Ecin 6B O6GIMIMPHBIE TPOCTPAHCTBA
TEIUIONOIIOM A0 U X JIECOB B CHOUpU
3aMEHMIA Obl TYHPA, 3TO YBEJIMYHIIO
ObI KOJIMYECTBO COJIHEYHOU 3HEPTUU,
OTpa)kaeMo 06paTHO B aTMoOcdepy.
B cBoio ouepenp, Temmeparypa Mo-
BEPXHOCTH 3€MJIA CHU3MJIACH ObI, 4YTO

IIPUBEJIO OBl K NOSABJIECHHUIO JIbJA.
HekoTopble y4eHbI€ JaKe NONATAIOT,
4TO BBICOKOE cogepxkanue CO, B aT-
Mocdepe MOMOraeT NpefoTBPATUTD
HACTYIUIEHUE JIEJHUKOBOI'O IIEPUOAA.
KapoAnH Qpai

o matepumanram BBC News UK Editon —
bbc.co.uk
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IJMOHHBIE JINH3BI PACTIOIOXKUIUCH
MONEPEK OKpY’KAIoIEN 06J1aCTH,
KaK 6yJTO Obl 4aCTh KOCMUYECKOH
CTPYHBI IPOTSAHYIACH HA TIEPEJTHEM
mIaHe. «MccmegoBanua NoaATBEP-

NOKOCHUR nnaner

JUJIY, 9TO MBI HAIIUIM NOJJIMHHYIO
KOCMHUYECKYIO CTPYHY», — TOBOPHUT
uneH rpynnsl Jpxysenmne JIOHTO
(G.Longo) n3 HeanmojuTaHCKOro
YHHUBEPCUTETA.

BpuTaHCKUIT KOPOJIEBCKUH aACT-
ponoMm Maptun Puc (MJ.Rees) us
KeMOpHUAKCKOTO YHHUBEPCUTETA
NPEAYNPEKIAET, YTO «HEOOBIUHOE
ABJIIEHUE TPEOyeT NOKA3ATEIbCTB,
KOTOPBIX MBI IO CUX ITOP HE IOTy4YH-
11>, Ho CKOpO OHM NoABATCA. JIOHTO
U €TO KOJUIETH 3aIPAllUBAIOT Ha-
O110/1aTEIPHOE BPEMS HAa OOJIBIINX
HA3EMHBIX TEJIECKOINAX U HA KOCMH-
9YEeCKOM TeJIeCKorme «Xab6J1», YTOOBI
6o0J1€€e AETANBHO U3yYUTb CBOU Ta-
UHCTBEHHBI OOBEKT B CO3BE3IUU
BopoH. «OcTphIif Kpait, OOHAPYKEH-
HBII B U300PAKEHUH MEXIY STUMU
JBYMsA TaJaKTUKAMH, — TOBOPHUT
JIOHTO, — HOJIHOCTBIO NOATBEPIUT
HAaIIIE NPEJIIOIOXKEHHE.

[oBepT LUMAAMHT

HoBble CHHUMKH IIBIJICBBIX IUCKOB
JaloT 6oyiee SICHOE TPECTABICHUC
O TOM, KaK Pa3BHUBAIOTCSI MHUPBI BOK-
pYyT 3BE3/, MOXOKUX Ha Hame COTHIIE.
KocMmuygeckuti Teneckon «Xab61» cpo-
TOrpadUPOBAT OCBEIMCHHBIC 3BE3/JOM
OCKOJIKH ACTEPOHUJIOB U KOMET, O6Pa-
MAIONUECS BOKPYT JKEITOTO KAPJIHUKA
HD 107146. Emy ot 30 10 250 MJIH. JIET;
3TO MJIAAIINH 6paT HAIIETO 4,5-MHUJI-
nuapaHoneTHero ConHna. Ho, cynsa nmo
pa3Mepy MBIJICBOT'O KOJBI[A, ACTPOHO-
MBI TIOJIATAIOT, YTO BOKPYT HD 107 146
chopMHUpPYETCSI COBEPIICHHO HE MO-
XO’Kas Ha HANIY NJIAHETHAS CUCTEMA,
BEPOSATHO, C T'UTAHTAMHU HA 3KCIICH-
TPUUYHBIX opOuTtax. OO0 3TOM OBLIO
06'bsABIIEHO 9 fiekaOpst 2004 1. A HEMHO-
IO PaHbIIC KOCMHYECKHH TEICCKOII
«COouTHep» UCCIACAOBAT MECTh TOXO0-
sKkuX Ha COTHIIE 3BE3/], UMCIOIUX I1/1a-
HETBI, U O6GHAPYKHU BOKPYT HUX JIVC-
KU U3 MUKPOACTECPOUIOB — OCTATKHU OT
«CTPOUTENBCTBA» IUIAHET. brarogaps

OTKPBITHIO YUEHBIE CMOIYT YCOBEP-
IMEHCTBOBATh MOJENN (POPMHUPOBA-
HUS TIJIAHET U Ay9dIIe CIIJIAaHUPOBATH
OGyAyIIHE TPOEKTHI, TAKHE KaK KOCMU-
JecKkui nuurepgepometp NASA.
YapAb3 How

[MbIAeBOV ANCK (B UCKYCCTBEHHOM
LLBETE) OKPYKAET MOAOAYIO 3BE3AY —
YKEATBIN KAPAUK HD 107 146. 210 PAHHSS
CTOAMS GOPMUPOBAHMUS MACHET.

NASA, ESA, C. BEICHMAN (JPL), D. ARDILA (JHU) AND J. KRIST (STSCI/JPL)

HHTENAEKTYANIbHBIE

IECYRCHI oC

B Hauvane 2005 1. Ha 3acCeJaHUU BbI-
cIIero copera HaluoHaabHOro KOMH-
TeTa «MHTENNEKTyaJIbHbIE PECYPCHI
Poccumn» o6CyKAanach HAITMOHAJb-
Has nporpaMmma <«IeXHOJIOTUHU 006-
EeCTBA 3HAHUI», Pa3pabaTeIiBaeMast
O/ PyKOBOJCTBOM pekTopa MOCH,
npejcenaTesiss 3KCIEPTHOIO COBETA
110 BOIIPOCAM 3JIEKTPOHHOI'O 06Pa30-
BaHus Komurera 'ociymsl 1o o6pa-
30BaHUIO U Hayke B.II. Tuxomuposa.
IIporpamma Npu3BaHa KOOPJUHUPO-
BAThb yCUIHUA NPOPECCHOHAIBHBIX,
UHTEJUIEKTYAJIbHBIX, J1E€JIOBBIX COO0-
LECTB B peruoHax Poccuu mo pac-

MPOCTPAHEHHUIO TEXHOJIOTUH 3P PeK-
TUBHOT'O UCMNOJIb30BAHUS HOBEHIINX
3HAHUM.

Ha 3acegaHuu BBICTYNUJI IIPEA-
ceparens Cosera Pepepanun OC
P® C.M. MUpoOHOB, NOAYEPKHYB:
«POPMHUPOBAHUE COBPEMEHHOU HH-
$pacTpyKTYypHI
IO CEKTOPA 3KOHOMHUKH BO3BOJUTCS

UH(OPMAITMOHHO-

B PAaHT HAIIMOHAJBbHOI'O HNPUOPUTE-
Ta... MBI JOJKHBI BECTHU PEYB HE IPOC-
TO O CO3JITaHUH UHHOBAIIMOHHOM KO-
HOMHKH, 4 CKOpPEE O CTAHOBJIEHUU
HAITMOHAJIbHON HMHHOBAIIMOHHOH
KYJbTYPBI>.

Ha npecc-kongepennuu C.M. Mu-
POHOB, OTBEYAs HA BOIIPOC KOppeEC-
NOHJEHTA «B MHUpe HAyKW» O HPO-
oyieMme 6€30MMACHOCTU B KOHTEKCTE
HAay4YHBIX pPa3pabOTOK, PaCCKA3aJ
O CO3AaHHUU Y4YE€HBIMHU H3 CaHKT-
IleTepbypra yHHUKaJIbHOTO NPUOO-
pa A1 OOHAPYXXEHHSA ONACHBIX Be-
LECTB, 4 TAKXE OOPATHJ BHUMAHUE
BCEX YYACTHHUKOB KOH(MEPEHIIMHU HA
npo6jaeMy ONJIATHL TPyAad YYEHBIX
B Poccum.

AMunTpnm Mucropos
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HAHOYdCMUWbI npuxonar ua nomous

Y4aenple MUYUTAHCKOI'O YHUBEPCUTE-
Ta pa3zpadoTaNn METOBI, C TIOMOIIBIO
KOTOPBIX MOKHO OIIPEIEIHUTb ypPO-
BEHb PAJHUOAKTHBHOIO OOJy4YEHHH,
MOJIYYEHHOT'O YETIOBEKOM.

[TianupyeTcs co6paTh NEPBYIO K-
CIIEPUMEHTAJIBHYIO TPYNIy U3 KOC-
MOHA4BTOB, 3aJa4€ld KOTOPBIX OyAeT
MOCTOAHHBIN KOHTPOJIb 334 PaHUALIU-
OHHBIM (DOHOM B KOCMUYECKOM KOpPa6-
Jie Ha OpouTeE.

Pa6GOTBI IO MOHUTOPHHI'Y COCTOSIHUSA
KOCMOHABTOB BEJyTCA y’KE JABHO, B HA-
CTOSIIIEE BPEMS PE3YIbTATAMH HCCIIE-
JIOBAHUN YYEHBIX MUYUTAHCKOI'O YHU-
BEPCUTETA 3AUHTEPECOBANOCH NASA,
(PHUHAHCHUPYIONIEE JAHHBIN IPOEKT.

V4eHBIX BOJIHYET BOIIPOC, HACKOJIb-
KO H4/I€KHO 3aIIUIIEHBI KOCMOHABTEI
OT OOJIBIIUX 103 paJual iU (B€Jb OHU
JIMIIAIOTCA €CTECTBEHHOI'O 3alMT-
HOI'O «30HTHK2» — MAIHUTHOTO MOJIA
3eman). OCOOEHHO 4KTyaJbHA 3Ta

npo6yiemMa B CJIydae BOZMOKHBIX ITH-
JIOTUPYEMBIX IIOJIETOB Ha JIyHy WU
Mapc. Jaxke crenuaabHO pa3pado-
TAHHBIE MATEPHAJIBI HE CMOI'YT IIOJTHO-
CTBIO O0€30MACUTh  OT KOCMHYECKOI
paguanym.

YacTHubl C BBICOKON 9HEPTHUEH TTPO-
HUKA4IOT B T€Jd KOCMOHABTOB M IIOB-
PEXKAAIOT HA CBOEM ITyTH BCE MOJIEKYJIBL
Korpa JJHK KineTKM nmoBpex/eHa, OHa
Ha4YMUHAET (PyHKLIIMOHHUPOBATb C HAPY-
LIEHUAMH, 9YaCTO NPHUBOIAIUMU K 00-
PAa30BAHUIO PAKOBBIX OITyXoJei. OfHO
U3 PEHICHUN JAHHOM NPOBIEMBI — UC-
MOJIb30BAHUE HAHOYACTULL B KAUECTBE
MOCPEJHUKOB MEXK/1y OOTbHBIMU KJIET-
KAMH U yCTPOHCTBAMH MOHHUTOPHHI4.

Ilepen ydYeHBIMM MMHUYUTAHCKOTO
YHHUBEPCUTETA HA CETOJHA CTOUT JIO-
CTATOYHO TPHUBHAJIbHASA 32[a4a — Map-
KUPOBAHHUE JIEMKOLMTOB, IOCTPALAB-
MIHUX OT I'AMMA-U3JIY4YECHUS, IPOCTBIMHU
(JIyOpECLHEHTHBIMHA HAHOYACTULIAMMU.

YemoBeKy BBOJAT PACTBOP HAHOYACTHI],
KOTOPBIE COEAUHSIOTCS C JICHKOITUTA-
M. 3aTeM, O6Tydast CETYATKY I71a32 JId-
3EPHBIM JIy9OM, Ha IIUTOMETPE, N3006-
pereHHOM npodeccopom Teogopom
Hoppucom (Theodore Norris), MOKHO
MTOACYNUTATH KOTUYECTBO JIEHKOIIUTOB,
COAEPKAMNUX HAHOMETKH, U YCTAHO-
BUTb, HACKOJIBKO OOJIBIIYIO 103y O6JIY-
YEHUS IOy YU TAITUCHT.

Tenepb KOCMOHABTY HE HAJI0 Oy/IET
CJAaBATh KPOBb — CTEIECHBb OOTYyYCHUS
MO’KHO OVZIET Y3HATB C MOMOIIBIO JIa-
3E€PHOTr'O CKAHEPA, UCCIIEAYIOMErO CO-
cyasl cetuyatky. Teogqop Hopprc otMe-
THJL, 9TO «€CJIM KOMAH/Id KOCMOHABTOB,
KOTOpas OTHPaBUTCS Ha Mapc, He 6y-
JIET TIOTB30BATHCSI METOAAMH PpAHHEH
JUATHOCTHKH JIYYEBOH 6ONIE3HMU, TO HA
3EMITIO MOXKET HUKTO HE BEDHYTHCSI».

Muxama MoAYaHOB

WcroyHmk: Nanotechnology News
Network, 2005

COBbITUS B MAPTE:

01.03 2005.

[l MeXaAyHOPOAHAST HaYYHO-
NPAKTNYECKAS KOHPEPEHLMS
«DYHAQMEHTAABHbIE U MPUKACA-

dd[I03001b nroThe WHOERLWi?

Hble NICCAEAOBAHMUS B CUCTEME
0BPA30BAHUSI»

TaM6OBCKUIN FOCYAQPCTBEHHbIN
yHusepcwurer, r. Tam6os

14-16.03 2005 .

IV MexaAyHApPOAHOS HOYYHO-
NPAKTUYECKAS KOHPEPEHLMS
«AKTYAAbHbIE MPOBAEMbl 9KOHO-
MUKW V1 HOBbIE TEXHOAOT U NPEno-
ACQBAHUS (CMUPHOBCKME YTEHMST)»
CaHkT-MNeTtep6ypr

17-18.03 2005 .
MeXXAYHOPOAHAS HOYYHO-
NPAKTUYECKAS KOHGEepPeHLMs
«QKOAOTMYECKNE NPOBAEMbI
COBPEMEHHOCTU»

r. MeHsa

Bo BpeMsa HeJaBHEN 3NMUJEMUU ATH-
IIMYHOU ITHEBMOHMHU B KHUTa€e I71aBHBIM
UCTOYHUKOM PACIPOCTPAHEHHUSA WH-
ek, Nnepefaromencs BO3AyIIHO-
KaIeJbHBIM IyTEM, Obl1a HEOOJIbIIAS
rpynmna 601bHBIX. YTOOBI HOATBEPAUTD
3TO NPEJIIONOKEHHE, UCCTIEJOBATEIH U3
I'apBapACKOro yHUBEPCUTETA MOJCUU-
TaId KOJIMYECTBO KAIlEJIEK BJIATH, CO-
JEPKABIINXCA B BO3AYXE, BBIABIXAEMOM
11 370POBBIMM HCHBITYEMBIMHU. BBIIO
OOGHAPYKEHO, YTO JIbBUHAS JOJ Kalle-
JIeK (98%) 06pa30BbIBAJIACH B IBIXATEb-
HBIX ITyTAX BCETO HIECTU U3 HUX. 3aTEM
Y4aCTHUKOB 9KCIIEPUMEHTA TIOIIPOCUIIA
B TEYECHUE HECKOJIIBKUX MUHYT B/IBIXATh

PACIIBUIEHHBIN COJIEBOM PAaCTBOP, KO-
TOPBIN BBI3BAJI COKPALIEHUE KOJIUYEC-
TBA BJIATH B BBIABIX4€MOM BO3AYXE Ha
66—-80% Ha CPOK 70 mIeCTH 4aCcoB. [1o-
BUJIUMOMY, MOJOOHBIN 3 (PeKT 06yC-
JIOBJIEH YBEJIMYEHHUEM ITIOBEPXHOCTHOI'O
HATSKCHUA B CIM3UCTOM BLICTUJIKE JIET-
KHX, YTO NPENATCTBYET OOPA30BAHUIO
MEJKUX (M CAMBIX JIETY4YUX) KaIlCJb.
V4yeHple CUHUTAIOT, YTO C HOMOIIBIO
COJIEBOT'O A3PO30JI51 MOKXHO 60OPOTBCA
C pacnpoOCTpaHEHUEM MH(MEKLUI, TIe-
peRAIMUXCI BO3YIIHO-KAIIEJIbHBIM
IIyTEM, TAKMX KaK aTUIIHYHAs [THEBMO-
HUS, TYOEPKY/IE3 U IPHUIIIL.

LA, MUHKEAD
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MAPCHARCKHI kcipece: €00 B M

Anmmapar Mars Express EBpOIeicKoro
KOCMHUYECKOI'O Ar€HTCTBA OTMETUJI
I06MJIEN: IPONIEJ POBHO I'OJ C TEX IIOD,
KaK OH IPUOBUI K MapcCy U Ha4daJ pa-
00TaTh HA €0 OPOUTE, N3y4asl IOBEPX-
HOCTB, aTMOCHEPY U KJIMMAT IIJIAHETHL
OnuH 13 KJIIOYEBBIX MOMEHTOB UCCJIE-
JOBAHUU — IIOMCK BOABI B IIOOOM U3 €€
ArPEraTHBIX COCTOAHHUI, ITOCKOJIBKY
MMEHHO BOJ4, IO COBPEMEHHBIM IIPEJI-
CTABJICHUAM, HEOOXOJUMA IS 3APOXK-
JEHUS KUZHU.

O TOM, 4TO BOZIA HA Mapce eCThb, CBU-
JETENIbCTBOBAINA PE3YIBTATEL U H0JIee
PAaHHHUX MAPCUAHCKUX 3KCHEIUIINI
(em. Mapcuancrue xporuxu», «B mupe
nayku», Ne7, 2004 2., u <Baaxcroiil
Mapc», NeG, 2003 2). JaHHBIE, TOTY-
JeHHble Mars Express, TO3BONAIOT yTOY-
HHUTB, CKOJIBKO €€ M YTO 3TO 34 BOAA. TaK,
OKA43aJIOCh, YTO B IOCTOAHHBIX MOJIAP-

HBIX JIEITHUKAX COAEPKUTCA BOAAHON
JIell, XOTS PAaHEE CYUTAJIOCh, YTO OHU
COCTOAT HCKJIOYUTEIBHO M3 CYXOr'o
JIbJ2a (KOHJIEHCAT YIVIEKUCIJIOTO I'a3a).

Bopga BcTpewaerca Ha Mapce u B BUJIE
napa. MIHTEpeCHO, 4TO BOJAAHOU Map
U O30H B aTMocdepe IUTAHETHl AHTHU-
KOPPEIUPYIOT APYT C APYI'OM: TaM, IZie
6osbIlle OJHOTO, MeHbIIE Apyroro. Ha
3eMIie IPOBEPUTD 3TO NPEIIONOKEHUE
OBLJIO HEBO3MOKHO: 3¢MHas aTMOC(hepa
CJIMILIKOM CJIOJKHA JJI51 TAKHUX IIPOBEPOK.

Mars Express ynanocb O6GHAPYKUTb
B aTMOC(epe Mapca U Ipyroe BemecT-
BO, KOTOPOE MOKET UMETH OTHOLIEHHE
KJKM3HH, — MeTaH. Ero KoHLeHTpanus
KOJIEONEeTCs B 3aBUCUMOCTUA OT MeC-
TONONOXKEHUS: OT 10 10 50 yacTull Ha
MWJIMAP],

Ceriyac y4e€HBIC JYMAIOT HAJ TEM,
YTO MOIJIO 6Bl CIIY’KUTb HCTOYHHUKOM

MeTaHa. [IepBbIil BADUAHT — BYJIKA-
HBL. B ITONB3y 3TON BEPCHUU T'OBOPUT
TO, 4TO Ha Mapce OOHApYyKEHBI CJie-
bl HEJJABHEI (BCEro 4 MIJIH. JIET Ha-
32/1) BYJKAHHUYECKOU AKTHUBHOCTH.
Jpyror BO3MOXHBIN UICTOYHUK — 3TO
AHA3POOHBIE GAKTEPHUH, TO ECTh MUK-
POOPraHU3MBbl, CIOCOOHBIE T€HEPH-
pPOBATb METAH B IIPOLIECCE CBOEH KM 3-
HEJEATEIbHOCTH.

Mars Express IPOLOIIKAET PAOOTY:
Ha OpOUTE OH JOJIKEH IIPOBECTH €LIE
MHUHHMYM TI'OJl, B TEYEHUE KOTOPOT'O
JOJIZKEH OBITH PA3BEPHYT AJIUHHOBOII-
HOBOM pajap MARSIS — eJMHCTBEHHBIN
U3 NIPUOOPOB HA AIIaApaTe, CIOCOO-
HBIA «BHUJETb> HA IJIyOHHE O KUJO-
MeTpPa MO NOBEPXHOCTBIO IJIAHETHI.
Bo3MoxHO, eMy ynacTcsa OOHAPYKUTD
Ha Mapce XHUAKYIO BOLY.

OAbra 3aKyTHsIS!

OYEBHIOHOE

HA KAHAAE TBU MO NOHEAEABHUKAM B 00:30

HEBEPOATHOE

HeB

nporpamma C.MM. Kanuubl

ovesnnaHoe - 2
OATHOE

...0 cKONbKoO HaM OTKPbITUA YyOHbIX
NoToBuT NpocBeLueHbsA AyX,

N1 onbIT, CbIH OLLNBOK TPYAHbLIX,

N1 reHvin, napapgokcoB apyr,

N enyyvain, 6or nsobpeTtTartenbs...
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GO30AMEND marcoxopoe

Mionbckum aHem 2004 1. COTPYAHUKU
JIabopaToOpUH PEAKTUBHOIO JIBUKCHUS
NASA BMECTE C Y4JIEHAMU KOMaH/IbI MAPCO-
xopa Opportunity CO6panncCh HA €KE/THEB-
HOE Hay4YHOE COBellaHue. PazpabarreiBaics
JIETAJIBHBIN IJIAH PaboOThl MaPCOXO/I0OB
Ha KpacHOI 11aHeTe, KOTOPBIM B Te4e-
Hue 149 fHEH NPEACTOSNO 3aHUMATBCI
CHEKTPOCKONHUEN U 6ypEHUEM CKAJI C IIO-
Momblo RAT (Rock Abrasion Tool) — HHCTPY-
MEHTA JJ1s JPOOIEH TIOPOZ,

Bonpekn oOOWENPpUHATON INPAKTHUKE,
NASA mopy4nia pa3paboTKy BCeH Hayd-
HOU IPOrpaMMBbl 3KCHEAULIUN OJHOMY
yenoBeky — CkBariepcy, npogdeccopy acT-
poHoMuu KOPHEJJICKOTO YHUBEPCHUTETA.
CTHBEH IPUHUMAJ JEATEIBHOE yUaCTUE
B IPOEKTUPOBAHUHU U KOHCTPYUPOBAHUHU
Mapcoxo/10B. B 1987 r. oH pa3paboras ma-
HOPAMHYVIO KaMepy, a B 1992 1. MOHTHPO-
Bal RAT, a TaKXKe CIEKTPOMETP, KOTOPHII
CENYaC MCIONb3YETCA A HU3MEPEHUS
TEMJIOBOI'O M3JIyYECHHUSA W ONPEAEICHUA
COZIEPKAHUSA JKeJIe3a U NMPOYUX XUMHU-
YECKHUX 3JIEMEHTOB B nopojax. B 1997 1.
NASA BbIOpana €ro KOMaHAy W3 4YHCIa
NPOYMX IPETEHAECHTOB, U IPOEKT MAPCH-
AHCKOT'O HCCJIEOBATENbCKOIO alnapara
6b11 cpopmupoBan B uione 2000 r. (cm.
Mapcuanckasn ooucces», <B.mupe nayxu»,
NeG, 2004 2.).

CTHBEH CKBRHEPC: YENOBEK MAPCA

m Pabotan ¢ Axozedom Besepkow (Joseph Veverka) n Kapaom
CaraHowm (Carl Sagan) B KOpHEAACKOM yHUBEPCUTETE.

m O Mmapcoxoaax Spirit n Opportunity: «Y HUX GbIAV CBOU MIHAVBUAY-
QAbHbIE YEPTbl, AOXKE KOTAQ OHU ObIAV MAABILLIAMUY.

m [1o NoBOAY MOAETA HO KpACHYO NAGHETY: «51 yOexXAEeH, Y4TO B OAU-
Xarwem ByayLLEM MUACTURYEMbIN MOAET HO MAPC HEBO3MOXEH».

mapm 20035
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CKBaMEepPC OTBEYAET 32 BCIO HAYYHO-
HUCCIENOBATENbCKYIO PabOTy MapCo-
Xom0B  Spirit u Opportunity, TO3TOMY
KOJIJIETH €I'0 Y4CTO Iy TAT, YTO OH JOJI-
JKEH BEPTETBCA, KAK YK HAd CKOBOPOJZKE,
4TOOBI YCIIEBATH BE3/IE!

B TOT IEeHD pelaics BONPOC, CMOXKET
nm Opportunity, NIPU3EMINBIINCH HA
m1aTo MepuauaHa, IpeojoaeTb Kpa-
TEP BBIHOCIHMBOCTH U NPOABUTATHCA
nanpiie. YjaeHsl MCCAEeJOBATEIbCKOM
TPYHIIBl U3Y4YaIU KPAaTEP B TEUYCHUE
HECKOJIBKMX HEJIE/Ib U IIPUIIN K BbI-
BOZLY, YTO CHA4aJIa MAPCOXOZ, JOJIKEH
NPEOJONETh PE3KUU CITYCK JAJIUHOU
30 CM C HAaKJOHOM B 25 T'PajiyCOB.
3a/1a4a IPEBBIIIAIA TEXHUYECKHUE BO3-
MO>KHOCTH MaPCOXO/14, HO KaKbIHI U3
YWIEHOB KOMaH /bl HAJEAJICA HA 9yJO.

«[J06pO MOKANIOBATh HA (PECTUBAID
YPOIJIMBBIX I'PY30BUKOB!» — IIOITYTHJI
pykoBoauTEeNb NpoeKkTa Opportunity
MbatT Yonnec (Matt Wallace) nocie
TOI'O, KaK 9KCIIEPUMEHTA/IbHAA MOJEIb
amnmapara ¢ JErKOCTbIO IPeoJoJIena
NPENATCTBUE — HMUTALUIO MAPCHU-
AHCKOM «CTYHEHbKH» HA IIOJIUT'OHE JId-
60pATOPUH PEAKTUBHOI'O JBHKCHHA.
TTocne HenPOJOJIKUTEIBHOI'O OOCYXK-
JEHUA TEXHUYECKAs IPYIIA IPUHSIA
peneHre pa3pemnuTb MAPCOXOAY ABH-
raTbCs JAJIbIIE, 4 €CJIM OH HE CMOXET
BCKapaOKaTbCsI OOPATHO, ITPU TOMOIITH
RAT BoIpYyOUTH CcE6E CTYNEHU.

Spirit 1 Opportunity — caMble TEX-
HUYECKU CJIOKHBIE dBTOMATHYECKUE
HUCCIEJOBATENbCKUE AIIaPAaThl, KO-
TOPBIE KOTJA-TU60 3armyckana NASA.
OHU OBINIU CAEIAHBI 6JIECTSAIIE U TIPO-
pab6orany, IO KpanHEN Mepe, B /1BA
pas3a JOJIbIIE, YEM IPEANOAATAIOCE.
Bpems xusnu Spirit orpaHUYeHO I1e-
PHOJOM JEICTBUA COJTHEYHBIX 6aTa-
pey, KOTOPbIE M3-34 OCEAAIONIC Ha
HUX MBUIA BbIPA0ATBIBAIOT MEHBIIEC
TIIOJHOLIEHHOM 3JIEKTPO3IHEPTUN (€€
NOTEPHU /11 OOOUX COCTABJIAIOT NPHU-
mepHO 0,15% 3a Kaxkable MapCHAHC-
KHE CYTKH, YTO HEMHOI'O HUXKE, YEM
0,18% y Pathfinder’a
BBICAIMBIIETOCA HA KpacHOM 11aHeTre

MapCcoxXo/a,

B 1997 1), 9em OXuAan0Ch. Cervac Ha
Mapce 3uMa, 4TO YBEJIUYUBAET IPO-
JIOJPKUTEIBHOCTD «CISAMICH» (Da3bI all-

CtmeeH Ckeamepc (Steven W. Squires) —

CO3AATEAb MAPCOXOAOB-OAU3HELIOB
Spiritn Opportunity.

MIapaTOB — BDEMEHH, IOKA COJIHEUHBIE
0GaTapeu 3apAKAIOT AKKYMYJIATODBI.

BnusHens! HaxoAsITCAa B 20 CBETOBBIX
MHMHYTAX OT 3EMJIN — CJIMIIKOM J1JIEKO,
4TOOBI MOKHO UMM OBLIO YHPABJIATh
C IIOMOHIBIO PYYHOI'O MaHHUIYJIATOPA
B PEAJIbHOM BpeMeHU. [ToaToMy oHH
MIPOIPAMMUPYIOTCS HA KAXKIbIH CIEAY-
IO MAPCUAHCKUH ICHD C IIOMOIBIO
3arpPy3KH IPOrPAMM YA AJIEHHBIM IOCTY-
noM. Kaxxbii1 Beuep CKBanepC BMECTE
C IPOTrPaMMMCTAMH IEPEBOAUT IIPEABA-
PUTENBHO COIVIACOBAHHYIO MIPOIPAMMY
HUCCIEOBAHUI B NTOCJIEJOBATENBHOCTD
JIENCTBUU KOHCTPYKIIUIT — TOYHO Pac-
CUYMTAHHBIE IOBOPOTHI KOJIEC U IBUXKE-
HHUA MaHUIIyASTOpa. Takoe geranpHOE
NIPOrPAMMHPOBAHUE OH BBIIOJHAET
MU30 JHA B ICHB C TEX MOP, KAK MaPCOXO-
JIbl BBICAAWINCh HA KpacHOU maHeTe
B AaHBape 2004 r. HecMOTps HA TO 4TO
MIOJTy4YE€HHBIH PE3Y/IbTAT IPEB3OLIE BCE
OXKM/JaHMs, ObLIN BBISIBJIECHBI HEOOIb-
1€ TEXHUYECKUE HEMOIAJKH: HATIPU-
MEp, BBIKJIIOYATENIb HAIPEBATEIBHOTO
aneMeHTa Ha Opportunity HAXOLUIICI
BCE BPEMS BO BKJIIOUEHHOM COCTOSAHUM,
a IpPOrpaMMHOE OOecmnedeHue Spirit
HAYaJIO «IAJIMTh» KAK TOJIBKO aIllapaT
MOKUHYJI CITyCKAEMYIO KaTICYITy.

«[Ipy BBINOJTHEHUM HAYYHBIX 32744
MapCOXOAbl MPOSABUIN CE0sl HAMIYY-
IIUM O6PA30M, UTO, OE3YCIIOBHO, 3aCJIyTa
Crusa», — rosopur /J>xxum bemr (Jimm
Bell), Beaymuii CrieliuaancT Mo MaHoO-
paMHBIM KaMmepaMm. IIo ero MHEHHIO,
CKBarepc — uean PyKOBOJAUTENA KOC-

MMYECKOI'O IIPOEKTA OyIyLIErO, KOTOPDII
JOJDKEH OBITD HE TOJIBKO IIEPBOKJIACCHBIM
Y4EHBIM, HO M OOJIa/IaTh HE3ayPALHONU
TEXHUYECKON CMEKAJIKOM U HE OOATbCA
CMEJIBIX UZIEH B TPUOOPOCTPOEHUI.

biarogaps MapcoxofaM Ha IIJIATO
Mepuanana Obl1a O6HAPYKEHA BOJA.
Opportunity Hames, HAIPUMED, CyJib-
(daTHbBIE COMU M KOHKPELIUU KPACHOT'O
JKEJIE3HSIKA (TEMATUTA) — HEOOJIBIITHE Ce-
POBAThIE MAPUKH, KOTOPBIE YUYEHBIE OK-
PECTIIIN «4EPHUKOM». Pa3npobieHHas
OpO/a, IOJIYYEHHAs C IOMOWBIO RAT,
OKa32J14Ch JEUCTBUTEIBHO KUPIIUYHO-
KPACHOM, YTO TUITUYHO JJ151 U3MEIbYCH-
Horo remaruta. Cynb@daT U KpacHBIN
JKEJIE3HSAK OTKJIABIBAIOTCS B IOPOAAX
IIPH YCJIOBUM IIPUCYTCTBUA BOJBL, IIO-
3TOMY MOXKHO HNPEJIONOXKHUTD, YTO
MECTO, rie padoraeT Opporitunity, ObLIO
KOI'ZIa-TO 6€PEroM U JHOM MOPS, XOTS
HE U3BECTHO, HU KAK JABHO 3TO OBLIO,
HH CKOJIBKO BPEMEHH 3TA TEPPUTOPUS
OblJIA TIOKPBITA BOJOMH. «MBI HE TOJIBKO
HAIUIA JOKA33TEJIbCTBO TOTO, YTO HA
I1aTO Mepuanana CymecTBYIOT yCJIO-
BUsA, IIPUT'OJHBIE UIA XKU3HU, — 3aMe-
yaet CkBarepc, — 6marozaps pabore
MapCOXOJOB y4€EHbIE OOHAPY KHUJIA I€O-
JIOTUYECKHE OTJIOKEHUA — CYIb(MATHI
U KOHKDELUM KPACHOI'O JKEJIE3HSAKA,
KOTOPBIE CJIy’KAT «HOCUTEIAMU» WUH-
dopManu O TOM, 6b1J14 JIU HA IVTAHETE
CJIOKHAS1 OPTAHUKA».

OnHAaKO MAaJIOBEPOATHO, YTO MAPCO-
XOJbl CMOI'YT HAWUTH JOKA34TEIbCTBA
’kn3HU Ha Kpacnorn mmanere. CKkopee
OHH I'OTOBAT MOYBY JJI NPEACTOSAIE-
IO aBTOMATUYECKOT'O MOJIETA, KOTOPBII
JIOCTABUT Ha 3eMJIIO 0Opa31ibl. MHOTHE
CYUTAIOT: yJAa4HBIE ABTOMATUYECKHE
nporpaMmbel NASA CBUJIETENIBCTBYIOT
O TOM, YTO JOPOTrOCTOSIMHE NUIIOTHUPY-
eMblIe TToNeThl U3auImHu. Ho CkBaniepc
MHOrO MHeHMs: «Hammy anmaparsl cTa-
HYT ONPEAIIECTBEHHUKAMU THJIOTHPYE-
MBIX IOJIETOB. C MX MIOMOLIBIO MBI Y3H4-
€M, CMOXKET JIM YEJIOBEK IEPEBUT AT S
IO TIOBEPXHOCTH Mapca, BO3BOJUTD
Ha IUIAHETE COOPYKEHUS, CTAPTOBATD
C Hee Ha KOCMHUYECKOM Kopabie. Ho
HauboJjIee BCECTOPOHHE U BAOXHOBEH-
HO UCCJIEJOBATD YYKYIO IIJIAHETY MOKET
TOJIBKO YeJIOBEK>. M

ORI TUA\Y S P, I
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AmMutpmn Mumcropos

[IPARTHYEGKAS

HAHOMEXRONOGLA

BbiCOKQOS
N30NPATEABHOCTb

N YYBCTBUTEABHOCTb
n3MepeHni
COYETAETCSI CO
CTOOUABHOCTBIO
PE3YABTATOB.

BAT: NPHHUKHN REACTBHA

BroaHaAuTMYECKAs CUCTEMA COCTOUT M3 MOPTATMBHOIO
AVXPOMETPA N OAHOTO UAM HECKOABKMX BUOAQTYNMKOB HO
OCHOBE 4ACTUL, XKMAKOKPUCTAAAMYECKOM AUCTIEPCUM HYK-
AEUHOBbIX KUCAOT, CBOWNCTBO KOTOPbIX MEHSIKOTCS B «OTBET» HA
NPWCYTCTBUE B QHAAMU3UPYEMOM KUAKOCTU BUOAOTNYECKM
QKTUBHBIX BELLLECTB, HOPYLUAKOLWMX FTeHETUYECKMIA MATEPUAA
KAETOK.

MNMpUCyTCTBNE U KOHUEHTPALMS BUOAOTMYECKM AKTUBHBIX
BELLECTB B XKMAKOCTU ONPEAEASIETCS MYyTEM U3MEPEHNS BEAU-
YMHbBI ONTUYECKOM AKTUBHOCTM, B YOCTHOCTM, OHOMOABHOTO
KPYroBOro AMXpPOu3Ma, reHEPUPYEMOTO B PE3YALTATE B3AU-
MOAEWCTBUSI BUOAOTNYECKM AKTUBHbBIX BELLECTB C ABYXLIEMO-
YeyHbIMM MOAEKYAOMU AHK, 06p a3y oMM XKNAKOKPUCTAA-
AMYECKYIO AMCNEPCULO.

Bcero 3a HECKOABKO MUHYT HOBAISI BUOCEHCOPHAS TEXHO-

AOTUSI MO3BOASIET C BBICOKOM TOYHOCTbIO OMNPEAEASTb NPU-
CYTCTBME N KOHLEHTPALMIO BUOAOTNYECKMX BELLECTB, U Ce-
6€CTOMMOCTb OAHOTO M3MEPEHNS AOCTATOYHO HU3KASI.

AN M3MEPEHUsST AHOMOABHOTO KPYFrOBOrO AMXPOW3MA
OblA MCMOAb3OBAH MNOPTATUBHBIN MOANDYHKLNOHOABHbIN
ObICTPOAENCTBYIOLLMI CIEKTPOMETP KPYTrOBOTO AMXPOM3MA
(AMXPOMETP), CNELIMAABHO CKOHCTRYMPOBAHHBIN AAS PELLe-
HUSI AGHHOM 3aAQYM. TAKMM 0B6PA30M, BbIAG PA3PABOTAHA
nepBast MOAEAb BUOAHAAUTUHECKOTO KOMMAEKCT, MO3BOASI-
tOLLLErO AETEKTUPOBATH OMTUYECKNI CUTHAA, TEHEPUPYEMbIN
YKMAKOKPUCTOAANHECKUM BUOAQTYMKOM «B OTBET» HO HOAM-
yne B CpeAe AHAAMIVPYEMbIX COEANHEHUN, T.e. BbIAC PO3-
PABOTAHA OHOAUTMYECKASI CUCTEMA, MPEAHO3HAYEHHOS
ANAS1 BBICTPOrO ONPEAEAEHNST KOHLEHTPALMN COEANHEHNI
PA3HbIX XUMUYECKNX TPy,

20 B Mmupe nayku
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B nnocnegnee BpeMs 60IbIIONH HHTEPEC
HUCCIIEOBATENEN BBI3BIBAET CO3JAHHUE
CJIOKHBIX TPEXMEPHBIX KOHCTPYKIIUH,
«CTPOUTEJNbHBIMH OJIOKAMI» KOTOPBIX
CJIYKAT MOJIEKYJ/IbI HYKJIEMHOBBIX KHC-
not (HK). Poccuiickue yaensnle, npe-
JIOJKMB CBOHM CIOCOO HAHOKOHCTPYHU-
POBaHMA HA OCHOBE JABYXILIECIIOYECUYHBIX
HK, co3panu ontuyeckuil npuoop,
C IOMOHIBIO KOTOPOI'O MOXKHO 3(-
(PEKTUBHO «pabOTATh» C YACTHUIAMHU
JKMUJIKOKPUCTANINYECKUX AUCIIEPCUN
JHK.

IOpuit EB1OKMMOB, npodeccop,
3aBeAyiomui paboparopuert MHCTH-
TyT4a MOJIEKYJSIPDHON OWOJOTUHU
uMm. B.A. Ourensrapara PAH, nop-
YEPKUBAET, YTO BO3MOXXHOCTDL IIPH-
MEHEHMS HYKJIEHHOBBIX KHCJIOT AJIA
CO3[1aHUs HAHOKOHCTPYKLMI C pery-
JIMPYEMBIMH ITAPAMETPAMH OCHOBAHA
Ha CBOHCTBAX, X4PAKTEPHBIX TOJIBKO
UL 3TUX MOJIEKYJ. CTparerus, npes-
noxeHnHasa IOpueM EBAOKMMOBBIM
U €ro KOJUIEraMU, MO3BOJAET CO3/]a-
BATb HAHOKOHCTPYKIIHUH, COAEPIKAIIE
JBYXIIEIIOYEYHBIE MOJIEKYJIbl HYKJIEU-
HOBBIX KHCJIOT, 1 IPUHIUIIUAIBHO OT-

JIMYAETCA OT BCEX BAPUAHTOB CTPATE-
TUM THIIA «II4T 332 HIaIOM», OCHOBAHHBIX
HAa IIOCJIEOBATENIBHON MOJU(DHUKALUN
UCXOJHOMU MOJIEKYJIBl JBYXIEOYEU-
HOI HYKJIEMHOBOU KHUCJIOTHI MJIM CUH-
TETUYECKOTO MOJHUHYKJICOTHAA (CM.
Hanomexnonozus u 060UiHAL CNU-
pantv», <Bmupe nayxu», Ne9, 2004 2.).

Pa3zBuBaEMBI1 POCCUNCKHUMHU yUe-
HBIMHU IO X0, 6A3UPYETCA HA UCIIOJb-
30BAHUU JKUJKOKPUCTATIHUYECKUX
gucnepcnu (OKKI).

H3MeHeHHue NnapaMeTpoB BTOPHU-
HOU CTPYKTYPBI MOJIEKYJI HYKJIEUHO-
BBIX KUCJIOT MOJ ACHCTBUEM XUMHU-
YECKUX WM (PUNUYECKUX (PAKTOPOB
OyJleT NPUBOAUTHL K TOMY, UTO MpPO-
CTPAHCTBEHHO 3aKPy4Y€HHAsl CTPYK-
Typa MOKET HAPYWIATbCSA WM JAXKE
OTCYTCTBOBATD. CJI€IOBATEIBHO, AHO-
MaJIbHASL ONTHYECKAsd 4AKTHBHOCTD,
NPUCYILAA XOJECTEPUYECKOH KH/[I-
KOKPHUCTAJUIMYECKOH JUCIIEPCUU HYK-
JIEMHOBOI KHCJIOTHI, NPEACTABIAET
COOOM YTOOHBIH AaHATUTUYECKUH KPU-
TEPUU, TO3BOJIAIONI U BBIABIATD BECh-
Ma TOHKHE M3MEHEHHS B CBOHCTBAX
MOJIEKY/ HYKJIEUHOBBIX KMCJIOT.

B pykax uccnemoBareneil NnoABIs-
€TCS AHATUTHYECKUHU HHCTPYMEHT,
TIO3BOJIAIONIUN CJICAUTHh 324 TOHYAM-
MUMUA H3MEHEHUAMHU HE TOJBKO
cBoricTB mMosiekys HK m o6pazoBan-
HBIX M3 HUX XOJIECTEPHKOB, HO U 32
U3MEHEHUAMH CBOMCTB BBOJMMBIX
xpomodopos. IIpu 3ToM npu o6pa-
30BaHuM vactull KK/ xuMmudeckas
pEAKLIMOHHAsl CIOCOOHOCTb MOJIE-
KyJI HyKJIEMHOBOMH KHMCJIOTBI HE MEH-
€TCS, YTO OTKPBIBAET BO3MOXKHOCTD
JUISL HAIIPABJIEHHOI'O M3MEHEHUSA HUX
CBOMCTB. B 11e710M 3a7a49a CBOAUIIACH
K pa3paboOTKE ONTHYECKOI'O MPUOO-
pa, CIIOCOBGHOIO «paboTaTh» C 4Yac-
TULAMH SKUJKOKPHUCTANIUYECKUX
nucnepcuit JHK. Takoit npubop 6bL1
co3raH MHCTUTYTOM MOJIEKYJIAPHON
OUOIOTNU UM. B.A.DHrenprapaTa cos-
MECTHO C COTPyAHUKAaMH MHCTUTYTA
cnekrpockonuu (I. Tpounk). B 2003 1.
HAa 3KIEPHUMEHTAIbHOM 3aBoac PAH
(r. YepHOTOJIOBKA) ITPOU3BEAEHBI
nepsbie 10 06pa3noB AUXPOMETPA.
TTopTaTUBHBIN JUXPOMETP 3AMUINCH
nareHTaMu PO, T'epmanum, CIIIAu ps-
J1a IPYTUX CTPAH, UMEET CEPTUDUKAT
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Toccrangapra PO 1 BHECEH B peecTp
U3MEPHUTEIBHBIX yCTPOUCTB. OH 6bLI
OTMEYEH 30JI0TOM MEAAIBIO BBLICTABKH
B bproccene (2001), 3o/oTomn Megaino
IIpesunanyma PAH (2002) 1 nony4uuna
I'pan-nmpu Ha KOHKypCE POCCUMCKUX
nHHoBanu# (2003). [Ipu6op B KOMOU-
HAIUU C JKUIAKOKPUCTATINYCCKUMU
OMOJATUYUKAMHU INO3BONAET OOHADPY-
JKUBaTh 6osiee 40 Pa3IUUHBIX COE/IU-
HEHUN (T€EHOTOKCHUKAHTOB), HAPYyIIa-
IOIIUX CTPYKTYPY MoJieKysn HK. Takum
06pa30M, MOABHJIACH BO3MOKHOCTD
KOHTPOJIMPOBATH BCC MAHUIIYIAIINU
C XKUJKOKPHUCTAJVIMYECKUMHU JUCIIED-
cusimu HK Kak B 1a60paTOpPHBIX Cpe-
J1aX, TAK U B IUIA3M€ KPOBH.
broaHaJIMTHYECKAA CUCTEMA — IIPU-
6op CKJ/I-2 — okazanace BOCTpebHO-
BAHHOM, UTO CBSI3AHO C €€ paboOuyuMU
XapakTepuCcTuKaMu. CHEKTpaabHasd
06/1aCTb NPUMEHEHUA AN IPpUbO-
pa — 200-750 HM, CHEKTpPaJbHOE
paspemenue — 3 HM, IPOrpaMMHUpPy-
emas temneparypa — ot 10 go 80°C,
MHUHHMAJbHAA BCJINYNHA KPYroBOIro
JUXpOU3MA — 3-107 omnr. en., mpe-
nenbl ooHapyxenus BATC (6uonoru-
YECKH AKTHBHBIX M TOKCHYHBIX CO-
epuuaennit) — 10°°+2-107* M/n. D10
O3HAY4€T, YTO MOXHO OIIEPATUBHO
OonpeAcadaTb HAJTNYNC U KOHIICHTPA-
LUIO B JKUAKOCTU BATC, IBISIOMUXCS
CBOETO POZAA MAPKEPAMU, XAPAKTEPH-
3YIOIUMH COCTOAHHE OPraHU3Ma WIN
TEXHOJIOTHYECKOI'O MpoLecca, Kade-
CTBO CBIPbsl K TOTOBOM IIPOAYKLIMU, Ka-
4ECTBO NMUIIEBBIX IPOAYKTOB, 3aIPA3-

HEHME OKPYIKAIOIIEeH cpeabl U T.1. TIpnu
3TOM IIPUOOP OYEHb KOMITAKTEH — €O
pasmepnl — 550x330x170 MM, 2 BeCUT
OH 14 kr. B akcnnyaranuu npudopa
MHUHHMAaJIbHOE NOTPEBIEHUE ANIEKTPU-
YECTBA COYETAETCSI C HEMAJIOBAKHBIM
71T TOJOOHOM TEXHUKH CBOMCTBOM:
YCTPOHUCTBO HE TPEOYET UCIOIb30BA-
HUS BO/IBI U TA3000pA3HOTO A30T4a /115
OXJIAXKJCHUSL.

BBICOKYIO OIIEHKY CHEIUAJIHNCTOB
pOCCUHCKasa pa3paboTKa MOJTydUsIad
10 MHOTHM ITapaMeTpaM. Beicokas ns-

CepumHoe NponsBoACTBO

BAT opraHm3oBaHoO HO 6a3e
DKCNEePUMEHTAABHOTO 30BOAC
HAYYHOrO NPUBOPOCTPOEHUS
(r. YepHOroAoBKQ).

U IPOU3BOACTBA OHMONATUHUKOB [JIA
HOBBIX THUIIOB OGHOJIOTMYECKH AKTUB-
HBIX BEIIECTB.

BHOaHAIMTUYECKHE CUCTEMBI MOT'YT
BCKOP€ HAHTU MIMPOKOE IPUMEHEHHUE
B JIAOOPATOPHUAX OUOXUMUUYECKOI'O
aHa/au3a, B MEJUIIMHCKOU KJIHWHU-
YECKOM JUATHOCTHUKE. OHU MOTYT HC-
MONb30BATbCA [JJII 3KOHOMHYECKON
MIPOBEPKH U JIJIsL KOHTPOJIS KA4EeCTBA
CBIPbA U IPOAYKLUU B (PapMaALIEBTHU-
9YeCKOM, OMOTEXHOJIOTUYECCKOMH, ITHUIIE-
BOI IIPOMBIIIJIEHHOCTH, 4 TAKXKE IIPU
MPOBEJEHUH SKCIIEPTU3BI TOBAPOB.

B nacroamee BpeMsa BefeTca paspa-
60TKa 1 cepTU(PUKALNA METOIUK OII-
peneneHns NpOTUBOOMYXOJIEBBIX CO-
€IMHEHUI AaHTPAKLIUKINHOBOIO PAJA,
NPOTHUBOOIIYXOJIEBBIE COEIHUHEHMS
AHTPAXHUHOHOBOI'O psAzga. Takxke uger
paboTa HaJy METOAMKAMHU ONIPEIEICHUS

[Tonbop NO3BOASIET 9PPEKTUBHO
PABOTATE C YOCTULAMU XKUNAKO-
KPpUCTOAAMYECKMX ancriepcut AHK.

6I/IpaT€JII)HOCTb 1 9YBCTBUTCJIBHOCTb
U3MEPEHHUH COUETAETCA CO CTAOUIIBHO-
CTBIO PE3YAbTaTOB. HU3KasI CTOMMOCTD
yCTpOMCTBA (TI0 CPABHEHUIO C IPUGO-
paMu aHAJIOTUYHOTO HA3HAYECHUS) CO-
YETAETCSA C MOGUIBHOCTBIO KOMIIIEKCA
Y BO3MOXHOCTBIO €TO MCTIOJIB30BAHUS
B JIIOOBIX YCJIOBUAX. [JTaBHOE KOHKY-
PEHTHOE MPEUMYIIECTBO 3aKJII0YACT-
Cdd B BO3MOXHOCTH HCIIOJIB3OBAHUHA
OIHOT'O U TOTO K€ UYBCTBUTEIBHOI'O
3JIEMEHTA U NIPeo6pPa30BATENA CHUI-
HAJIOB JJI aHAJIN3a MIMPOKOTO psAla
BELIECTB OHOJIOTUYECKON IPHUPOJBL.
Taxke CymecTByET OTHOCHTEIBHO
HECJIOXKHBIA IMPOIECC pa3paboOTKH

NPOTHUBOONYXOJEBBIX COECAUHEHUH
wiatuHoBOM (Pt—II) rpynmnsl, padoTa
B 3TOM HAaIPABJICHHUH C MNOJHUAMHUHO-
KHUCJIOTAMHU, IOJIMIIENTUAAMU U 6€IKa-
MU, KJIETOYHBIMH MeTa601aMu. OCcOoObIE
HAIIPaBJICHUSA — METOJUKA ONpejeie-
HHUA GUOJIOTUYECKH AaKTUBHBIX COEIU-
HEHUH-BOCCTAHOBUTEJIEH, T€POUIIN-
JIOB, IECTULINU/IOB, TAXEJIBIX METAJIIOB.
He 060111 BHUMaHHUEM U (PU3UIECKHE
(axTOphI — 1a3epHOE U YP-061ydeHUE.
IIpubop coBepuIeHCTBYETCH, U cdhepa
€ro NPUMEHEHUS PACIIUPACTCA.

DTO OJUH U3 CUMBOJIMYHBIX NpPU-
MEPOB CBA3HM HAHOTEXHOJIOTUYECKOI
TEOPUHU C IPAKTUKON. B
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YUYEeHbIX
IpefipuHuMarTesnen
IIOJINTUKOB

RORTOL= YA\ S S, 1

DUBNK OTKPBIA HOBOE COCTOSIHNE
MOTEPUN, CAEACB ELLE OANH

LIAr K CO3AQHMIO HOBBIX
CBEPXMNPOBOAHUKOB. HEKOMMEPYECKas
daApPMaALEBTUHECKAS KOMMAHMS
NbITAETCS UCNOAB3OBATb YKE
M3BECTHbIE AHTUOUOTNKN NPOTMB
CMepPTEeAbHbIX 3060AEBAHNN

B PA3BMBAIOLLMXCS CTPAHOX. O6a
AOCTUKEHUS — PYHAOMEHTOABHOE
OTKPbITUE U HOBbIV CMOCO6
NPVUMEHEHNS CYLLECTBYOLLNX
TEXHOAOTUIN — MOTYT MOCAYXKUTb SIDKAM
nPEVMMEPOM N30BPETATEABHOCTHU
NoBEeANTEAEN TPETLETO EXKETOAHOTO
KOHKYypCQ

Scientific American 50.

BmecTte c HesasMcHMbIMU
KOHCYABTOHTAMW PEAQKTOPSI
SKYPHAAQ COCTABUAM AAMHHBIV CIIMCOK
Tex, k1o B 2003-2004 rr. AOBUACS
BbIACHKOLMXCS AOCTUKEHWNI B HAYKE,
Bun3Hece N NoANTUKE. BOABLLMHCTBO
13 HUX OMEPUKAHLLbI, HO €CTb TAKXKE
NPeACTaBUTEAU IHAMN, TOHbI

1 N3pamnasl. NMpmMsHAHME HALWAO

TEX, KTO BAOXMA AYLLY B HOYYHbIE
MICCASAOBOHWS, BHEAPEHME
TEXHUYECKMUX AOCTUXKEHN 1 BOPBLOY
30 HOYYHO-TEXHMYECKUN Mporpecc.
Bcemn atnmmn AtoAbMU ABUKET
KEAQHME PA3ABMHYTb IPAHULbI

MO3HAHMUSI.



YYEHBIUT O/TA

Heobopa [Jacun (Deborah S. Jin)

CotpyaHMLa O6be AUHEHHOTO MHCTUTYTA AQGOPATOPHOM ACTPODUIUKMU

B boyaaepe, Konopaao.

BHEeCAQ OrpOMHbBIV BKAQA B PA3BUTUE GU3NKM CBEPXMPOBOAHWMKOB, MOAYYMB

BeLlleCTBO B MPUHLUNTMTNAABHO HOBOM COCTOSIHUN.

B HOs6pe 2003 1. HAYYHO-UCCIEAOBATENbCKOM I'PYIIIE MO/ PYKOBOACTBOM JI3KHH
y/12JI0Ch OJIYYUTh MOJIEKYIISIPDHBIN KOHJIEHCAT, B KOTOPOM CITAPEHHBIC (PEPMUOHBI
OBLIN CBSI3AHBI XUMHUYECKU. A HECKOJIBKO HEJIE/Ib CITYCTS ObLIA IOJIYYEHA UCTUHHAS

(dEPMU-KUAKOCTD, B KOTOPOU COEAUHEHHBIE B ITAPbI, HO HE CBA3aHHBIE XUMHUYECKU
(epMUOHBI BeH ce651 aHAJIOTUYHO 37IEKTPOHHBIM TAPAM B CBEPXITPOBOAHUKAX.

YacTuubl, 06pa30BaABLLIME KOHAEHCAT PepMm, HAMOMUHAKOT
YNy TAOHLIOPOB: MO OTAEABHOCTU OHM HE3ABUCUMbI, HO BCE
BMECTE NPEACTABASIOT COB0M CACKEHHDIN KOAAEKTMB.

ABUHALIUA H KOCMOHABTHKA

Jlabopamopus peakmueHnozo

08UMNCEHUS
NacaauHa, KaandopHus.

baecTsLLe NCNOAB30BAAQ POBOTOTEXHUKY AAS
NCCAEAOBAHUS APYTUX MAQHET.

Kocmuyeckue anmapatsl JIabopaTopuu peakTHB-
HOTO JABHKCHUS ITIOMOIJIM HAM 3AIVIAHYTh B Pa3HbIE
yroaku CoOMHEYHOMH CUCTEMBL M Y3HATh MHOI'O HOBO-
I'O O JaJIEKUX IIJIAHETAX.

Buione 2004 .
KOCMUYEeCKMn
annapart Cassini
poctur CatypHa
1 OTKPbIA ABQ €70
HOBBbIX CMYTHUKA.

IKOJIOTUs

TI'esun Mlimuom (Gavin A. Schmidt)
u /Ipro Mlunoean (Drew T. Shindell)

MUHCTUTYT NCCA€AOBOHNS KOCMUYECKOTo
NPOCTPAHCTBA M. flopAapAQ, NASA.

3ArAsIHYAM B TAY6b BEKOB B MOMCKAX MPUYNH
TAOBAABHOIO MOTENASHMSI.

I[IppMepHO 55 MJIH. JIET HA3aJ MIPOU3OILLIO O4Yepes-
HOE I7100a71bHOE TOTEINJIEHUE, KOIVIA MEHEE YEM 34
100 TBIC. JIET CPEAHAL TEMIIEPATYPA B BHICOKMX INM-
poTax nopusnack Ha 7°C. B cTaThe, OMy6INKOBAHHOL
B Paleoceanography B 2003 ., HImuat 1 HInuaenn no-
Ka3aJIM, YTO MHTEHCHUBHOE MOTEIVIEHUE MOIJIO OBITh
BBI3BAHO OT'POMHBIM BBIOPOCOM METAHA. DTOT BBIBO/,
HEOOXOUMO YUYUTHIBATH IIPU IIPOTHO3UPOBAHUM I'PA-
OYIUX KIUMATHYECKUX U3MCHEHUM, IIOCKOJIBKY 32
nocneguue 200 JIET KOJIMYECTBO METAHA B aTMOCc(hepe
YABOUJIOCh.

BbI9UCJ/INTE/IbHASA TEXHUKA

Mapuo Hanuyyu (Mario Paniccia)

Aupektop Aa6oparopum $oToHUKU Kopropauuu Intel,
CeH-Kaep, KaandopHus.

CO03AQA AELLEBbIN BEICOKOCKOPOCTHOM
OMNTUYECKMIN MOAYASTOP.

B ¢despane 2004 r. rpynmna uUCCaEAOBATENEN IO/ PYKOBOJI-
cTBOM ITaHMIIIIM YCIIEMTHO UCHOIb30BA/Id KPEMHUU, IIMPOKO
NPUMEHAEMBINT B MUKPO3JIEKTPOHHON IPOMBIIIJIEHHOCTH,
JJ1s1 OBICTPOM AMIIMTYAHOU MOJYJIAILIMM JIA3EPHOTO JIy4da
HU(PPOBLIM CUTHAIOM. CKOPOCTb pabOTHI HOBOI'O yCTPOUCTBA
pocrturaet 1 I'éurt/c (cm. «Boruucaenus co CKopocmsio ceemd»,
Bmupe nayrxu», Ne2, 2005 2.).
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CEJIbCKOE XO3SIHHCTBO

ocozep Ixkep (Joseph Ecker)

Npodeccop 60TAHUKN N3 UHCTUTYTA BUOAOTNYECKMUX UCCAEAOBAHNI UM.
Coaka, Aa-Xoabs, KaandopHus.

BHec GOAbLLOM BKAGA B PACLLUVPPOBKY TrEHOMA PACTEHUN.

JJanpHenee pa3sBUTUE CEJILCKOTO XO3AMCTBA BO MHOI'OM 3dBHUCHUT OT OIIpe-
Jgenenus QyHKIUM reHoB pactenuid. B 2003 1. [Ixxosed Dxkep pacmudpoBait
3HAYUTEIBHYIO YaCTh TEHETUYECKOTO Kofa Arabidopsis. TIpOn3BOASA THIATEb-
HO PACCYMTAHHBIC MyTAIIUHM B FTEHOME PACTEHM, UCCIIC/IOBATEIN CMOTYT 6€3
TPYZa BBISICHATD (DYHKIIMU I'€HOB, OTKJIIOYAs I YAasAs UX U3 T€HETHYEC-
KOTro Habopa.

Koanekums pacteHnm Arabidopsis,
BbIPALLEHHAs1 AXKO3e oM.

ABTOMOBHUJIECTPOEHUE

Kpeiie /136uc (Craig Davis)
AABIOHKT-Npodeccop GPU3NKU 13
MwuunraHckoro YHUBepcutetd.

C IOMOUIBIO KOMIBIOTEPHOT'O MOJEINPO-
BAaHUSA JJOKA3aJI, 4TO NPO6IeMy IPOOOK
Ha JIOPOraX MOKHO PEHIUTH C IIOMOIIBIO
CHUCTEMBI ABTOMATHUYECKOTO KOHTPOJIA
JUCTAHIINN.

CobatoaeHne
ANCTAHUMN 3OMETHO
yCKOpsIET MOTOK MALLWH,

BU3YAJIU3ALIHU S

ALMADEN RESEARCH CENTER (bottom left); LIQUIDMETAL TECHNOLOGIES (bottom right)

KENT SCHNOEKER Salk Institute (top); CORBIS (middile); IBM RESEARCH,

snuen Pyeap (Daniel Rugar)

PyKOBOAUTEAb HOHOCKOMNUYECKUX UCCAEAOBAHUN B IBM Aimaden
Research Center, KoangpopHus.

YCOBEPLLUEHCTBOBAA METOA SIMP-MHTPOCKOMUM.

Bricokas paspermaionias CHoCOOHOCTb YCTPOHCTB, HCTIONIB3YIOMMUX A/EP-
HBIF MATHUTHBIA pe30HaHC ((IMP), onpeaensaeTcsa BO3MOXKXHOCTBIO PErUCT-
pUpPOBATH CIIMHBI JIEMEHTAPHBIX 4YacTuIl. Panee meron SIMP mossossan
Pa31n4aTh TOJABKO I'PYNIIBI U3 TPUJUIMOHOB 4aCTHULL. B >xypHae Nature ot
15 nro514 2004 1. I3Huen Pyrap coo61u 0 perucTpanuy CIMHA OAUHOYHO-
I'O 3JIEKTPOHA. B Gnmskaniem OyyIeEM Mbl, BEDOSITHO, CMOKEM BOCCO3/1a-
BaTb TPEXMEPHBIC U300PAKEHHUS MOJIEKYJ C CY6ATOMHON TOYHOCTBIO.

COBMECTMB MUKPOCKONMN

c SIMP-tomorpadom, y4eHble
3APErMCTPUPOBAAM CMINH
EAVHNYHOTO DAEKTPOHA.

XUMUS U MATEPUAJIOBE/IEHUE

Lxncozech Ilyn
(Joseph Poon)

Npodeccop $PuU3nKU U3
YHUuBEpCcuUTeTa Wratra BupAXxmHums.

Co3A0A OMOPPHYHO CTAAb,
KOTOPYIO MOXHO UCTIOAB30OBATH
AN YKDEMASHWSI CTDOUTEAbHbIX
KOHCTPYKUUI 1 OTAUBKMN BPOHM.

CeKpeT 3aKJII0Y4€TCA B JIETMPOBAHUH
UTTPUEM, KOTOPBIHI MEIIAeT KPUCTAJI-
JIM3ALMU NIPU OCTBIBAHUHU PACILIABA.
HoBBIA CIJIaB OTINYAETCA OT CBOUX
KPHUCTAJIIMYECKUX COOPATBEB BTPOE
OONBIIEH MPOYHOCTBIO U BBICOKOH
KOPPO3UOHHON YCTOMYUBOCTHIO. M3
aMOpP(MHOM CTaJH, JUIIEHHOU Mar-
HUTHBIX CBOMCTB, MOXHO U3TrOTABIIH-
BATb IOABOJHBIE JTOJKH, KOTOPbIE HE-
BO3MOXHO OOHAPYKHUTb C IOMOIIBIO
MAarHHUTHBIX JATYHKOB.

BblCOKaS1 NPOYHOCTL AMOPPHOM CTA-
A oB6ecneynBaeTcsl OTCyTCTBUEM
AeDEKTOB, CBOMNCTBEHHbIX KPUCTAA-
AMYECKOW peLueTke.
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OBbOPOHHAA IPOMBIINIJIEHHOCTD

Tomac Canoam (Thomas G. Thundat)

u /Torceccu Aoamc (Jesse Adams)

CAHAQT — CTAPLIMIA HAYYHbIA COTPYAHUK, PYKOBOAUTEAD
rpynnbl N0 PA3pa6oTke HAHOCEKYHAHbIX MPUGOPOB NpwU
OKPUAXXCKOW HALMOHAABHOMN AQGOPATOPUMN.

AAOMC - AOLEHT KadeApPbl MEXAHUKU U UHXXEeHepUumn
HeBaACKoOro yHusepcurera.

Pa3pabotaAm MUHUATIOPHBIN AETEKTOP B3PbIBYATbLIX BELLECTB.

HOBBIN IETEKTOP [CIIEB, OUCHb YyBCTBUTEJIEH U MOXET ObIThH
MOAWU(PUITMPOBAH JJIs1 OOHAPYKEHU S IIJIACTUKOBOI B3PhIBUAT-
KU U J1a>Ke 00JIE3HETBOPHBIX MUKPOOPIaHU3MOB.

MEJHIHHA

Huna baoeseii (Nina Bhardwaj)

Npodeccop MeAULUHbI U PYKOBOAUTEAL MPOrPAMMbI MO
CO3ACQHMIO BAKLMHbI OT paKd, Me AULMHCKAS LUKOAQ NpU
Hblo-NopKCKOM yHUBEpCUTETE.

CO3AQAQ 13 AEHAPUTHBIX KAETOK BAKLIMHY MNPOTUB paKka 1 BAY,
KOTOPASI YKE MPOXOANT KAUHUYECKMNE UCTILITAHMSI.

B macrosmee BpemMs IIPOBOAATCH
KJIMHUYECKUE UCIBITAHUSA BAKIIUHBI
Ha BHUY-undunuposanHeix. Huna
baaseii, skcniepT MO AEHAPUTHBIM
KJIETKAM, KOTOPBIE HUI'PAIOT KIIO-
4EBYIO POJIb B (POPMUPOBAHUH UM-
MYHHOU peakuuu opranusma. OnHa
OOHAPYIKUJIA, YTO UX AKTUBHOCTD HE
YITHETAETCA renatuTom C (3abomnesa-
HUEM, YACTO CONYTCTBYIOmMUM BIY).

AEHAPUTHBIE KAETKM
HOXOAST Yy>KAKOB
N YHUYTOMKQHOT WX,

TEJIEKOMMYHUKAIIUN

Huan I'epuengheavo
(Neil Gershenfeld)

MaccayyceTcKnim TeXHOAOTUYECKUN UHCTUTYT.

Pa3paboTan rmbkmnm NnpoTokoA OBMEHQ,
MO3BOASIOLLMIA CBSI30Th BCKO AOMOALLHIOK TEXHNKY
B EAVHYIO MHOOPMALIMOHHYIO CETb.

3KOHOMMYHOCTU Hun
TepmeHdenb] OKEPTBOBAI CKOPOCTHIO U Pa3pa-
60T1an UuTepHeT-0 — ceThb, O6bEANHAIONYIO BCIO
OBITOBYIO TEXHHUKY B AIOME (cm. Hnmeprem 014
sewyetl», «B.mupe nayxu», Nel, 2005 2.).

Pagm mnpocTtoTel M

BUOUHXEHEPH S

Mueeav Hukxoaeauc
(Miguel A. L. Nicolelis)

NMpodeccop HeENPOBUOAOTUUN, BUOUHIKEHEPUU
M NCUXOAOTUU, YAEH COBETA AUPEKTOPOB LleHTpa
HerpouHXXxeHepuu npu YHUBepcurete Abtoka.

HAHOTEXHOJIOI'us

Ixyo Hlanupo (Ehud Shapiro)

Npodeccop NPUKAGAHOM MATEMOATUKU U
KN6epHeTUKn us MHCTMTYTa M. BenumaHa,
U3pauAb.

Co3a0A AHK-koMMAbOTEP, KOTOPLIN AMATHOCTUPYET
PAK, O 30TEM NMOACBASIET PAKOBbIE FEHbI.

B 2002 1. nccneposarenbckas rpynma 9xyzaa llanupo
paspaborana caMoe MaJIEHbKOE GUOTIOIMYECKOE KOM-
MBIOTEPHOE YCTPOMCTBO. B ITPOIIJIOM IOy U3PANJILCKUE
Y4EHBIE CO3/JAJIM AHAJIOTMYHBIN KOMIIBIOTED, BCTPAUBA-
TOIIMI B KJIETKU I'€H, KOTOPBIM ITOAABIACT PaK. [lepBoiin
€r'0 KOMITOHEHT COCTOMT U3 KOPOTKUX JTHK-11erouex,
COEIMHEHHBIX C YETBIPbMSA Pa3HOBUAHOCTAMH PHK-
(parMeHTOB, BOCIIPOU3BOAMUMBIX I'€HAMHU, BXOAAIUMHA
B COCTAB CHELM(PHUUECKUX PAKOBBIX KJIETOK. Bropoi
KOMIIOHEHT aHAJIM3UPYET, BCE JIM YEThIPE I'e€Ha ITPOSIBJIA-
IOT aHOMAJIbHYIO AKTUBHOCTB. EC/in /1, TO 3a1rycKaercs
TPETUI KOMIIOHEHT, KOTOPBIIH (POPMUPYET TEPATIEBTH-
yeckue (pparmMeHTsl THK, TpUcoeJUHAIOMMNECS K PAKO-
BOMY I'€HY U IIOJABJIAIONIVE €I'O AKTUBHOCTb.

MPOBOAUT KCMEPUMEHTBI, B KOTOPbLIX OOE3bSIHbI YMPABASIIOT
POBOTAMY C MOMOLLIO MbICAMU.

B nma6oparopumn Murens Hukosnenuca OblIM IPOBEAEHDI
UCCJICAOBAHMS, TIOKA3ABIINE, YTO MAKAKU, B MO3I' KOTOPBIX
B)KHUBJICHBI 3JIEKTPOJBI, MOI'YT MBICJIEHHO yIPAaBIATb 3JI€K-
TPOMEXAHUYECKUM MAHUITYISATOPOM. [TOydeHHBIE PE3YIb-
TATBl MOXKHO OyJ€T UCIIOJIb30BATh IIPU CO3/1aHUU HOBEHINUX
MIPOTE30B U OOOPYAOBAHUA IS NAPATU30OBAHHBIX JIIOJCIL.

IKOHOMHUKA

Lncex Keanep
(Jack Keller)

OCHOBATEADb U TACBHbIN
NCMOAHUTEABHbIV AUPEKTOP
komnaHuu Keller-Bliesner,
lOTQ, YAEH coBeTa AUPEKTOPOB
Me>XXAYHOPOAHOW KOMNAHUU
paseuTUg, Konopaao.

PaspaboTtan HEAOPOTYIO CUCTEMY
OPOLEHUS U XPAHEHMS BOABI AAS
PO3BNBAIOLLMXCS CTPAH.

depmep pacckasbiBoeT
O HOBOW CUCTEME OPOLLEHMS.
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HALEY AND RICHARD HUNT University of South Carolina

NEIL GERSHENFELD (fop); WILLIAM E. BOWERS, STEVE
(middle); PAUL POLAK IDE (bottom)



TOPJOCTD HAYKH

DOU3HOJIOTHA

ITemep Hlyavy (Peter Schultz)

IHEPI'ETHKA

Jlennu llmuom

XUMUK-OPraHUK U3 HayyHo-
MCCAEAOBATEAbCKOIO MUHCTUTYTA
nMm. Ckpunnca, Aa-XoAbs, KaandpopHus.

(Lanny D. Schmidt)

NMpodpeccop xummnyeckoro
MALUMHOCTPOEHMUS, YAEH NPABAEHUS

Ao6aBUA B AADABUT FEHETUHECKOTO KOAC YHueepcuteta wrara MuHHecora.

HECKOABKO HOBbIX AMWUHOKMCAOT. 3 .
PaspaboTtan nepsbIn XMMUYECKINI

pPEeaKTop, MPON3BOASILLA BOAOPOA 13

Bce 6enku moCTpOEHBl BCETO JUIIb U3
BO30OHOBASIEMOTO ChIPbSI.

20 aMHMHOKHUCJIOT. B peIKuX ci1y4asx Uc-
MOJIL3YIOTCA OJHA WUJIH ABE JOIOIHUTEb-
Hble. CMOI'YT JIM YYEHBIE «IIEPEITHUCHIBATD>
I€HETUYECKUE KOABI, YTOOLI CO3/aBaTh
6€JIKH, BKJIIOYAIOMHUE B CEO6S1 COTHU CHUH-
TETUYECKUX AMHUHOKHUCJIOT C HOBBIMH
csorcrBamu? B 2003 r. Ierep ymnbi onuy-
CaJI 3KCIIEPUMEHT I10 CO3JAHUIO IPOKIKEH,
KOTOPBIE TEHEPUPYIOT MATh TAKUX AMHUHO-
KHCJIOT U BCTPAUBAIOT UX B 6€/IKK. [JaHHas

I'pynmna ucciegosareien BO r1ase ¢ JIenHHn
HlMI/Il(TOM NpeaIoXuaa IpoOnu3BOAUTD BO-
JIOPOJ;, U3 3TAHOJA C MMOMOMBIO XUMHYEC-
KHUX KAaTaJIM3aTOPOB. DTAHOJI JIEIKO O4YM-
WAETCA OT LEJUIIONO3bI (ECIU UCXOJHBIM
CBIPBEM OBLIO 3€PHO), 6€3 OCOOBIX 3aTPAT
XPAHUTCA U TPAHCIIOPTUPYETCH.

B pesyAbTaTe KaTaAUTUHECKOM
XUMNYECKOW PeaKLMn

B PEAKTOPE BbIASASIETCS
BOAOPOA.

MEJUIIUHCKASI JTUATHOCTHKA

METOJUKA, BEPOATHO, IPUBEJET K IOSBJIC-
HHIO HOBBIX JIEKAPCTBEHHBIX IIPEMAPATOB.

®Dpsncuc bapenu (Francis Barany)
Mukpo6umonaor ns Me AMLMHCKOro KOAAEAXA UM. BenAaAa npu

3/IPABOOXPAHEHUE KOpHY3AACKOM yHUBEpcCuUTeTe.
306peA 4nn AAS BbICTPOrO ONPEAEAEHMUS PAKA.
Puqap03866u MyTa pHUBO, € K BOBHUKHOBEHHIO 3JI0KAYECTBE o (¢}
. yTanuu, IpuBOAANIH BO3HHUKHOBCHU JI 9 BCHHBIX OITYXO-
(Rl(:hard J‘ Webby) JIEH, MOT'YT U3MEHATD I'€HBI U OBITh ITIOYTH HEPA3IMYUMBIMU CPENU HOP-
AoLeHT kadeapbl

manpHbIX JHK-cTpykTyp. ®pancuc bapenu cozpan npudop, KOTOPbII
CIIOCOOEH OGBICTPO UX BBIABIATD. [IpUMEHEHHUE YCTPOHUCTBA MOXKET CAC-
JIaTh JIEYUEHHE OHKOJIOTUYECKHUX 34601€BaHNH 60Jiee 3(PPEKTUBHBIM.

MHPEKLNOHHbIX 3060AEBAHUN
NccAepAOBATEABCKOIO AETCKOTro
rocnutaas, Memouc, TeHHeccu.

Paspabotan metoa 6bICTPOro

MPOM3BOACTBA BAKLVHBI MPOTMB IIPOMBIIIJIEHHOCTbH

rounna.

Muwa Awep (Micha Asscher)

X1UMUK 13 EBpenckoro
yHuBepcurteta B Uepycaaume.

YacTo NPUBUBKH OT TPHUIIA OKa3bIBAIOTCS
HEa(pdEKTUBHBIMU, IIOTOMY YTO IIPOU3BOAH-
TEJIAM BAKLMUHBI TPYAHO YI'aZaTh, KAKOU THII
BUpyca O6yAeT mpeobaasaThk B CIAEYIOMEM
ropny. Puuapsa Be66u onTHMU3HNPOBAT TEXHO-
JIOTUIO IIPOMU3BOACTBA BAKLIMHBI, U TENIEPD €€
U3TOTOBJIEHNE Oy/JE€T 3aHUMATh HA 2—3 MeCs-
114 MEHBIIIE, YEM PDAHbIIIE.

MNMPOAEMOHCTPUPOBAA HOAEKHbIM
CMoCO6 «CKAEMBAHMSI» AHODbIX
PA3HOPOAHBIX MATEPUAAOB.

Mex/y CONNPUKACAIOMIUMUCA CJIOSIMU Ha-
HOCHTCS KCEHOH, OXJIAKEHHBIH 10 —250°C.
IIpu HarpeBaHUU UHEPTHBIN I'a3 UCHAPs-
€TCsl, U BEPXHUI CJION IJIOTHO IPUJIETAET

Ddepmepy 13 TOHKOHTra
AEACIOT NMPWBKBKY OT rPUNMA.

POBOTOTEXHHUKA

GREGG DELUGA (fop); VINCENT YU AP Photo (middle);

MICHA ASSCHER AND GABRIEL KERNER (bottom)

K HWJKHeMYy. MccnenoBarenu yrBepKaaoT,
YTO BCKOPE MOKHO GYZIET CO3/JaBaTh MPO-
BOJHMKHU IIMPHUHON MeHee 30 HM IPU J1JIU-
HE B HECKOJIBKO MUJUIMMETPOB.

Xoce Muaaan (José del R. Millan)

MHCTUTYT NCKYCCTBEHHOIO MHTEAAEKTA M. AaAre Moaae,
Lsenuyapus.

CO3AQA MPOTOTUM YCTPOMCTBA, YIPABASIEMOTrO CUTHAAQMM TOAOBHOTO

MO3ra.
4
Pa3zpaboTaHO NPOrpaMMHOE OOECIECUYEHHUE, IO3BOJISIONIECE HA OCHOBE ASMz/\MOVT':Ce} ! 1_1 .
006pabOTAHHBIX JAHHBIX JEKTPOIHIEMATOTPAMMBI MBICJIEHHO YII- PYTEHNEBOI! I-';_. g
paBaATbE PO6OTOM, UTO CTOIb HEOOXOAMMO MNAPATU30BAHHBIM JIIOJISIM. NOBEPXHOCTM | :’E'.
ObIAV N3rOTOB- e

Pa3yMeeTcs, THBAJIUAHBIC KOJISICKU C MCHTAJIBHBIM YIIPABJICHUEM 1051~
BATCS €Ille He CKOPO, HO JIE/ TPOHYJICSL.

AEHbI MO HOBOW
TEXHOAOTUN.

g Hyw

g
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IIPE/ITIPUHUMATEJIb TO/TA

ITumep Kapmpaiim (Peter Cartwright)

lfeHepaAbHbIN AMpPEeKTOp KoMnaHuu Calpine, CaH-Xoce, KaaudopHus.

O1aQeT MpeAnoYTEHNE NCTOYHUKOM SHEePIKY, KOTOPbIE XAPAKTEPU3YIOTCS
MeHbLUMM BbIGpocoM COs.

B mae 74-netnun IMutep KapTpaiT 3a4BUJI, 4YTO €I0 3HEPreTUYECKAsA KOMITAHUSA
Calpine 6yeT BKJIAABIBATL CPEJCTBA TOJIBKO B TE 3JIEKTPOCTAHIIUHU, BBIOpOC CO, HA
KOTOPBIX HE 6OJBIIE, YEM Y CTAHIIUH, paGOTAIONIUX HA IIPUPOAHOM rase. Calpine
IUIAHUPYET YMEHBIIUTD BEIOPOC AUOKCH A yrepoga ¢ 410 kr 1o 390 kr Ha 1 MBT/4ac.
(s CpaBHEHUST: CPEAHSASA CTAHIIUA HA UCKONTaeMOM ToIuinBse B CIIA BbI-
KomnaHus Calpine AOBUAACH GOALLINX 6paceiBaeT npumepHo 860 kr CO,.) Heckobko et Hazaa KapTpait Bio-
YCMEeXoB B OXPaHe 0|<py>|<crou.1.eﬁ cpeab JKIIT $187 MJIH. B IPOEKT UCIIOJIb30BAHHU S OUHIIIEHHBIX CTOYHBIX BOJI, YTOOBI
CAEACB CTABKY HA MPUPOAHbIN Fa .

FeoTePMAAbHbI AP, BOCIIOJIHATD NOCTENEHHO HCTOMAIOMUEC PECYPCHI I'€H3€POB, HA KOTOPBIX
paboTaeT ero cTaniusa okono CaH-PpaHIIUCKO (OJHA U3 CAMBIX GOJBIIUX
B MHUPE I'€OTEPMAIbHBIX 3JICKTPOCTAHLIUI). CodeTas Pa3JIUYHbIC [JUKJIbI
BBIPAOOTKU 3HEPIruU, KapTpanT BBDKUMAET U3 I'a34 BCE IO MOCJIEAHETO.
Cropas, ra3 BpamaeT Typo6uHy reueparopa. [IpofyKTsl TOPEHUS IIPEBPA-
IAIOT BOAY B I1Ap, KOTOPBIH, B CBOIO OY€EPE/b, BPALIAET BTOPYIO TyPOUHY.
KoMnaHus BKIAJbIBAET CPEACTBA JAKE B yTHIIM3ALUIO COPACHIBAEMOI'O TEII-
J1a, UCIIOJIb3Ysl 60raThie yIJIEPOAOM BbIOPOCHL [JIs1 0O0rpeBA U yIOOPEHUS
TEIUInL,

BbI9UCJ/INTE/IbHAS TEXHUKA

MagiQ Technologies

Heto-Mopk.

CEJIBCKOE XO3STHCTBO Pa3pabotana KBOHTOBYIO KPUNTOrPAPUYECKYIO CUCTEMY.
. PaHblIEe MATEMATUYECKOE NIN(PPOBAHUE JAHHBIX YCIIENTHO

Meta Mor, P hix 3AIMIAIO HHPOPMAIIHIO OT HECAHKITHOHUPOBAHHOI'O 10-
Casuax, MapuaeHa. cTyna. Ho C IOMOIIBIO COBPEMEHHOI AIIIAPATYPhI XAKEPLI
C MOMOLLLBIO FEHETAYECKOM MHGOPMALIAM ONPEASASIST MOTI'yT IIEPEXBATHIBATD KJIIOYH IIPH IIEPEaYe COOOIIEHUIL.
AYHLLIVIX AAST PO3BEAEHNS MPEACTABUTEAEN KPYMHOTO B 1980-X I'T. TEOPETHUKH NPETIOIONKHIM, YTO Iy IOK (POTO-
pOraToro ckorta. HOB MOJKET IIEPEAABATH 3AMIUICHHBIIN OT IEPEXBATA KJIIOY.

B okTa6pe 2003 1. MagiQ Hagaa npojaky CBOEH IepBOI
KOMMEPYECKOH CUCTEMBI HMTU(POBAHUSA C KBAHTOBBLIM KJIIO-
4yoM Navajo Secure Gateway, OCHOBAHHON Ha IIPUHIMUIIE
HEOIIPE/IEIEHHOCTH 'erizenbepra.

Komnanus Meta Morphix pazpaborana rect JHK, BbIsAB-
JITIOMINY '€HETHUECKHE XAPAKTCPUCTUKH, ONTPEJICTISIO-
L€ OKPAC U HEXHOCTD M$ICA, A TAKKE CKOPOCTb POCTA
JKMBOTHOTO. ITepBO€ MACO, MPOU3BEJEHHOE C TIOMOIIIO
TEHETUYECKOTO aHAIN32, TOSIBUTCS HA MPHJIABKAX Ma-
Ta3UHOB y>ke jieTom 2005 I

TEJIEKOMMYHUKAIIUU
NaptHep Meta Morphix, komnaxusa Cardill, y>ke npo-
TECTUPOBAAQ FeHEeTUYECKME XAPAKTEPUCTUKN 4 ThIC. 11
FOAOB KPYMHOMO POraToro CKoTa. BrltlSh Telecom WhOIesale
. AOHAOH.

S
OO6BIBUAC O TOTAABHOM MEepexoae HA IP-TenedoHMIO.

IToaKMIIOYNBIMUCH K MHTEPHETY IO BBICOKOCKOPOCTHOMY
KaHAaJ1y, K&K bl MOKET BOCIIOJIb30BATbCS YCIyIdAMU HEZLO-
pororo TenedOoHHOro cepsruca. Ho yTo6b 06€CIeYnTh Ha-
JIEKHYIO U KAYECTBEHHYIO CBA3b U1 MUJIJIMOHOB 400HEH-
TOB, British Telecom cOOUPAETCs IEPEBECTU CBOIO CUCTEMY
Ha [P-CceTpb, MOAJECPKUBAIONLYIO IPOTOKONABI MHTEPHET.
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CALPINE CORPORATION (fop); CARGILL (bottom)



ABTOTPAHCHIOPT

Cesepoamepuranckoe
noopa3soeaenue Nissan
lfapaeHa, KaandpopHus.
CeHCOpHOﬂ CNCTEeMA YAESPXKNT

QBTOMOOUAM B npeAeAaXx MoAOCHI
ABVDOKEHUS.

CTaTUCTUKA HOKAa3bIBAET, YTO 55%
aBAPUI CO CMEPTEIBHBIM UCXO/JIOM Ha

poporax CHIA npoucxoAuT 1U3-3a CIy4anHBIX IEPECEUEHNI PaA3/E/In-
TEJIbHOI NOJIOCHL. Nissan Infiniti ycTAaHOBUJIA HA HEKOTOPBIX MOAEIAX
ABTOMOOWIIEN 3JIEKTPOHHYIO CUCTEMY, IPEAYIPEXKIAIONTYIO BOJUTEA
O TOM, YTO MAIITHHA BBIEXAJIA 32 TIPEJIEJIBI JOPOKHOU PA3METKHU.

XUMU H MATEPUAJIOBE/IEHUE

benez One (Beng Ong)

CoTpyAHUK KOHOACKOro HOY4YHO-UCCA€AOBATEABCKOrO LIeHTpa Xerox

B OHTOpMO.

MEJHIIHHA

Optobionics Corporation
HanepeuAb, UAAMHONC.

Pa3paboTaAa MMNAQHTURYEMbIN MOA
CEeTHATKY MUKPOUYMM AAS AEHEHMIS
ANCTPODUN KEATOTO MSITHA.

Mukpocxema, pazpadoTaHHas 6paTbsIMU
Buncenrom n Ananom Yoy, TOHBIIIE YEJIO-
BEYECKOTI'O BOJIOCA U IUTAECTCA SHEPIrUei
CBETA, IONAJAIOWEro B IV1a3 U yCUJIUBAE-
MOTO 5 TBIC. MUKPO(MOTOAHOOB.

CUCTEeMA NPeAYNpPeANT 3aChINaio-
LLLETO BOAMTEAS O6 OMNACHOCTU.

C03A0A MATEPUAABI AAS MEHATY MUKPOIAEKTPOHHbBIX KOMMIOHEHTOB. < -

MUKPOCXEMBI MOT'YT ObITh HATICUATAHbI HA IUTACTHKE TAK K€, KAK TUIIOIPAhCKHUIT

VIMIAGHTOHT UCMYCKAET SAEKTPUYECKME
VIMMYAbCbI, KOTOPbIE CTUMYAUPYIOT
3AOPOBbIE KASTKM CETYATKM,

pucyHOK Ha 6ymare. HO TpaIJuIIMOHHbIE MATEPHAJIBI B IPUCYTCTBUM KHCJIOPOZA
OBICTPO OKMCIAIOTCA. B anpesie 2004 r. Benr OHT U €ero KOJUIETH IIPOJEMOHCT-
PHUPOBAIN CTOMKHE K OKUCICHUIO BEIECTBA IS IEYATH MUKPOCXEM, KOTOPBIE
MOT'YT ObITB IOJYyIIPOBO/IHUKAMU, IDOBOAHUKAMU U U30/ITOPaMU. B KauecTse
MOJIYIPOBOJJHHUKA U U30JISITOPA HMCHONB3YIOTCS OPraHUYECKHUE MOJIHUMEDHI,

CNoCcOBCTBYS BOCCTAHOBAEHMIO 3PEHMS
Y NALUMEHTOB.

4 B KAYCCTBC IIPOBOJHUKA — OpI‘ZlHI/I‘{CCKO—HCOpFaHI/I‘-ICCKI/Iﬁ FI/I6pI/I,H.

IKOHOMHUKA

VALEO (top left); OPTOBIONICS CORPORATION (fop right); MTI (bottom)

IHEPI'ETHKA

MTI Micro Fuel Cells u Toshiba

Heto-Mopk 1 Tokumo.

Rising Data
Solutions
lentepcbypr, MapUAEHA.

OTKpbIAQ MepBbIn B Abprike
KOMMEPYECKUI LIEHTP CBSI3N.

BbINyCTMAM NEepBbIi KOMMEPYECKNM TOMAMBHBIN
MUKPOIAEMEHT MUTAHMSI.

Tenepp N0J1b30BATEIN MOOUJIBHON 3JIEKTPOHHUKU HE
OYAyT 3aBHUCETH OT CEBIIMX aKKYMYJISTOPOB, HA 3a-
PAJIKY KOTOPBIX YXOJUT MHOT'O BpeMeH!. KomnaHus
Toshiba 1IaHUPYET UCIIONAB30BATh TOIUIMBHBIE 3JI€-

Bo mHOrux crpanax Agppuxku
TEJNEKOMMYHHUKAIIMOHHAA
chpepa KOHTPOIHPYETCHA
NPaBUTENbCTBOM. B pesyiib-
TATE TAM I'OCIO/JCTBYIOT BbI-
COKME TApUPBI, MPOIBETAET
KOPPYIIIIHs, 4 KAYECTBO CBA3N
OCTABJISAET JKEJIATH JIYYIIETO.
Jleno caABUHYIOCH C MEPTBOI
TOYKH, Korga B 2003 1. KOM-
naHus Rising Data Solutions
OTKpbIIa B TI'aHe mepBbIH
KOMMEPYECKHMH LHEHTP CBA3H,
MOJIY4YUB OT IIPABUTEIbCTBA
JIUIIEH3UIO Ha 3TOT BUJ Jie-
ATEJTBHOCTH.

MEHTBI IUTAHMS, YEPHAIOIUE SHEPTUIO U3 METAHO-
J1a, 7151 CBOUX HOYTOYKOB, KOTOPBIE CMOT'YT PaGOTAaTh
10 yacoB 6€3 JO3aNIPABKU.

Ha cMeHy xuMnyecknm
AKKYMYASITOPAM BCKOPE NPUAYT
30MNPABAsIEMbIE TONAMBHbBIE
SAEMEHTbI MUTAHMSI.

HIPOMBIINIIEHHOCTD

Glycofi

NAe6aHOH, Hblo-Temnwump.

Pa3paB6oTaAa HOBbIN METOA MPOMBILLUAEHHOTO MPOU3BOACTBA
MNPOTEMHOBbLIX AEKAPCTB.

Komnanus Glycofi opraHn3oBaja yCKOPEHHOE IPOU3BO/CTBO GeJIKa JJJ1s1 JIEKAPCT-
BEHHBIX IPEMIAPATOB C UCIIOJIb30BAHUEM JIPOKIKEN, pa3padoTana CIoXKHOE (ep-
MEHTHOE CO€/IUHEHHE. B pe3ysibrarTe y/12/10Ch YBEIUYHUTD IPOU3BOAUTEIHHOCTD,
YMEHbBIIUTH CTOUMOCTD NPOAYKIITNUH, ITIOBBICUTH S(I)CDCKTI/IBHOCTI) " YBCIINYUTDH
CPOK I'OTHOCTH JIEKAPCTB.

B Mmupe nayku
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BU3YAJIU3ALIU S MEJUIIHHCKASA IUATHOCTHKA

Intelligent Medical

Devices
Kenmb6puax, Maccauycerc.

Camero
lfepuausg, U3panab.

COBpPEMEHHBIV POAAAPR «BUAUT» CKBO3b

TEHbI. o
cre BHeApsieT Hoelllee

Kommanusi Camero pa3paboTrana mopTa- MEANUMHCKOE 060PYACBAHME.
THUBHYIO Pa/JUOJOKAIIMOHHYIO CHCTEMY,
KOTOpPAas MO3BOJIAET NOIy4aTh TPEXMEPHOE
U300pakeHNE OO'BEKTOB, HAXOJAIIUXCS 32
CTEHOM HA PACCTOAHMH 10 20 M, B pEKUME
peanbHOro BpeMeHu. Ilo paspemaromen
CIIOCOOHOCTH YCTPOMCTBO HE YCTYIAET
YJIBTPa3BYKOBBIM TPUOOPAM.

OnHO yCTPOMCTBO 34 CYUTAHHBIE CE-
KYH,[[I)I I10 COCTOSIHUIO KpOBCHOCHbIX
COCYZIOB ITOJ1 I3BIKOM OIIPEAETIIET yPO-
BEHb I'eMOITIOOUHA. [Ipyroe OTCIEKU-
BA€T PECIIMPATOPHBIC 3260JICBAHNS,
HUCCIIeysl CIIOHY, CIU3b HUIU KPOBb
MAIEHTA, YTO MIO3BOJISIET B IIEPBBIC

AHOAUBUPYIOTCS PASAUYHBIE

06pPa3Lbl TKAHEN YEeAOBEKA. 7K€ 9aChl HA3HAYUTD JICUCHHUE.

IKoJIorus

. . HAHOTEXHOJIOI' U5l
Jeneil Biosurfactant
COKBUAb, BACKOHCHUH.

Nantero

C0O3A0HblI 9KOAOTNHECKN YNCTbIE MOBEPXHOCTHO-AKTMBHbIE BELLECTBA. Bo6eH, Maccauycerc.
Kommnanus Jeneil Biosurfactant 3a11aT€HTOBAJIA IOBEPXHOCTHO-AKTHUBHDIC BEIIC- Hayaaa
ctBa (ITAB) Ha OCHOBE paMHOJUIINAA, TIPUPOJHOI'O INIMKOJUIIN/AA, BCTPEYAIO- MPOW3BOACTBO MUKPOCXEM
IIErOCs B TIOYBE U PACTEHUAX. OHU MEHEE TOKCUYHBL, 4eM [TAB, nmosyuaempie u3 AOATOBDEMEHHON NAMATU

HQ OCHOBE YITAePOAHbIX

HedTHU, 1 MOT'YT BXO/JIUTh B COCTAB CEJIbCKOXO3SIMCTBEHHbBIX HIUnugoB ac-
¢, Y A Py LHAOB, P HAHOTPYBOK.

TBOPOB /IJIS1 OYUIIECHUS KOHTAKTHBIX JTNH3, PA3JIMYHBIX YUCTSAIIUX CPEJICTB.
I[MTofno6HO (I3MI-TAMATH, MUK-
pocxemel NRAM (nanotube-

ME/IHIIHHA nonvolatile random-access

memory) COXPAaHAIOT [JadHHbIE
NPpA OTKIIOYEHHOM IHMTAHUM.
OHU MOI'yT HAWTH IPUMEHEHUE
B KOMIIBIOTEPAX, COTOBBIX TeEJe-
HYAM N € AHNILBI BOKOAVPOBOHBL  ¢poHax, KITK, MP3-11eepax v T.1.

HaHOTPYGKAMM. HoBble MHUKPOYMIIBI JICLICBIIE,
KOMITAaKTHEE U 6pIcTpee (ami-
MAMATH.

Vertex Pharmaceuticals
Kenmbpuarx, Maccavycertc.

HayaAa KAMHWMYECKOEe NCMBbITAOHWE HOBOTO
cpeacTsa ot renarmta C.

B uione 2004 1. KOMITAaHUS Ha4ya/a KIUMHUYECKUE
UCIBITAHUA OPAJIBHOTO IIpCriapara IIpoTea3Horo
MHIMOHUTOPA, KOTOPBII OJIOKUPYET NpOoTeasy — 6€JI0K, Kpa-

HE Ba’KHBIU 1151 Pa3MHOXCHUA BUPYCA. HpI/I JIS.60p2.TOpHOM 3ﬂPABOOXPAHEHHE

TECTUPOBAHUU IIPENAPAT yMEHBIINI KonudecTBo PHK Bupyca

B 10 TBIC. pa3.
P Hucmumym ecemMupHozo 300p06bﬂ

CaH-®OpaHumcko.

r] mﬂm EESM;H-EETEE I MNepBas HeKOMMepYeCcKast AMEePUKAHCKAS GApPMALLEBTUYECKAS

KOMMAHUS N3bICKMBAET CPEACTBA AAS AEHEHNST OMACHbIX bonesHen
B PA3BMBAOLLMXCS CTOAHAX.

a. HEESLL B0

1 ml- HEIHCG B T e ST A
Eﬂ . e e VHCTUTYT BCEMHUPHOT'O 3/I0POBbs IPOBOAUT B UHINN KIIMHUYECKHE
L WAL LA, 5

HUCTIBITAHUSA JIEKAPCTB, IBITAACh BBJICYUTD C IOMOIIBIO AHTHONOTH-
Ka [IaPOMHUIIMHA BUCLIEPAIBbHBIN JIEHIIMAHHUO3, KOTOPBIHA €KEI'OHO
yHocuT 200 ThIC. Ku3Hen. B utone 2004 1. MHCTUTYT IIOJIY YL IPDAHL
$1,4 man. ot ponga Bunna u Menuaae [eiTC HA pa3paboTKy BAKITH-
HBI JIJ151 JIEUEHU S U TPOMUIAKTUKN MAJIPUN.

B MHANNCKUX KAVHUKOX MOOXOASIT UCMBITAHMSI AGKOPCTBEHHOTO NpenapaTa
AN 60OPBLObI C AENLLMAHNO30M.

B Mmupe nayku mapm 20035
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INTELLIGENT MEDICAL DEVICES (fop); NANTERO (middle);

INSTITUTE FOR ONEWORLD HEALTH (bottom)



ObLECTBEHHBIE NUAEPDI

OBIIECTBEHHBIH
JIULJIEP I'O/IA

Hyanac Meamon (Douglas A. Melton)

Npodeccop ectecTBeHHbIX HOYK [APBAPACKOro yHuBepcurertq,
coTpyAHuyaet ¢ Me AMLIMHCKMM UMHCTUTYTOM uM. foBapaa Xbio3a.

AOKA3AA HEOBXOAMMOCTb N3YHEHS1 SMOPUOHAABHbBIX CTBOAOBBIX KAETOK
N OPradHM3OBAA MX NCCASAOBAHUSI.

B 2003 1. lyrnmac MeaToH cpenaj OTKPBITUE, KOTOPOE 3HAYUTEIBHO
pacmupuio 3HaHus o quabere. OH OOHAPYXKUJ, YTO UHCYJIUHIIPOAY-
LUPYIom e 6€Ta-KIETKH NOJKETYLOUHOM Kee3bl HOBOTO TOKOJIEHUS
BO3HHUKAIOT B IIPOIECCE JICJIEHUA, 4 HE POXK/AAIOTCA U3 B3POCJIBIX CTBO-
JIOBBIX KJIETOK. TakKMM 06pa3oMm, 3asBJICHUS aJMUHUCTpAlUU ByIna
O TOM, 4YTO 3MOPHOHAJIbHBIC CTBOJIOBBIC KJIETKH MOXHO 3aMEHATH
B3POCJIBIMH, ObLJIU OCTABJIEHBI IO/l COMHEHHUE.

OH HE TOJBKO JOOMJICA NOJJCPKKU OOIIECTBEHHOCTH U KOHI'PECCA,
HO U MOOUJIM30BAJI Y4CTHBIE PECYPCHI LI PA3BUTUSA JAHHOI'O HAIIPAB-
senusd. Becnor 2004 r. B1aCTH NPU3HAJIM €I'0 IPABOTY: ObLII OTKDBIT
TapBapACKU UHCTUTYT CTBOJIOBBIX KJIECTOK, OJHUM U3 JUPEKTOPOB
KOTOPOT'O CTAHET MEJITOH.

VlccAep0BAHME CTBOAOBBIX KAETOK, B3SITbIX Y YEAOBEYECKNX
SMOBPUOHOB, BbI3bIBAET MHOTO CMOPOB. AYrAdC MeAToH
YCTAOHOBWA, YTO B3POCAbIE CTBOAOBBIE KAETKM HE BBIDABGATHIBAKOT
VIHCYAMHMPOAYUMPYIOLLMX KAETOK.

ABUAIIUAUKOCMOHABTUKA

CEJIBCKOE XO3SIHHCTBO

Josapo Oaopuodxc (Edward C. Aldridge)

FAOBO KOMUCCUM MO U3YUYEHUIO KOCMOCA NPU Npe3nAeHTe
CLIA.

Pew Initiative on Food and
Biotechnology

Aobueaetcs pecTpykTypmdaumm NASA, 4ToGbl CAEAATb BALLMHITOH, OKPYT KOAyM6usi.
MOAETbI AOAEN HO AYHY M MAPC PeaAbHOCTHIO.

Mo OBOAMUT MPOCBETUTEABCKYIO PABOTY CpeAM

HOCEeAEeHMS MO BONMPOCOM CEAbCKOXO3SMCTBEHHbIX

OUNOTEXHOAOT U,
POBOTOTEXHUKA

Kommnanus OpPraHUu3yeT CCMHHAPBI U COCTABJIACT
OTYETHI /i1 OOMECTBEHHOCTH 10 BOIPOCaM 6€30-
MMACHOCTH I'€HETUYECKU U3MEHEHHBIX KYIBTYD pac-
T€HI/II71, JKHUBOTHBIX 1 HAICEKOMBIX J1JI51 J'[IOJ.'[Cﬁ " OKpY-
JKAIOLIEN CPEJBL.

Inmonu Tecep
(Anthony
J. Tether)

AuvpeKkTop areHTcTea

RICK FRIEDMAN PHOTOGRAPHY (fop leff); JEFF JOHNSON Hybrid
JOHN PELOQUIN University of California, Riverside (bottom right)

Medical Animation (top right); W. WAYT GIBBS (bottom left);

no paspa6otke

Pew Initiative opraHMsaoBaAd

OB6OPOHHbBIX CEMUHAP O NMOAb3E
MPOEeKTOB 6yAyLUero. reHeTMYeCkmM N3MEHEHHbIX
OpPraHMU3oBAA FOHKY HOCEKOMBIX.
po6oToB «Kpenknmn
opeLiek».

KoaecHbI poB6oT KOMAHABI
Cm. «Pobomot na YHueepcuteta KapHern—-MeAanoHa
cmapme», B mupe Sandstorm.
HayKu», NeG, 2004 2.
B Mmupe nayku 3
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TOPJOCTD HAYKH

BbI9UCJ/INTE/IbHAS TEXHUKA ABTOMOBUJIECTPOEHUE
Maiika Aaveapec STAPPA/ALAPCO
(R. Michael Alvarez) BAWMHITOH, oKpyr KoAnymous.
uTs0 Ceﬂkep (Ted Selker) MNpoBeAeHHOE NCCAEAOBAHME NOBYANAO YNPABAEHWE MO
AAbBOpec - npodeccop MOAUTOAOTMU oxXpaHe okpyatoLLen cpeabl CLUA yMeHbLINTb AOMYCTUMbIE
KaAMdOPHUINCKOro TEXHOAOTUYECKOTO BbIOPOCHI BHEAOPOXHbIX ANIEABHBIX TOAHCMOPTHLIX CPEACTB.
MHCTUTYTQ.

B noxnape opranusanuu STAPPA/ALAPCO <«YperyiupoBaHUE
BOIIPOCOB 3aTPSI3HEHHS aTMOC(EPHOrO BO3/AYXa JU3CTBHBIM
ABTOTPAHCIIOPTOM» YTBEPK/AAECTCS, YTO YMEHBIICHUE IPE/IC/Ib-

CeAkep - AABIOHKT-Npodeccop
MaccavyyceTckoro TexXHOAOrM4eCcKoro

MHCTUTYTQ.
HO JIOIyCTUMBIX HOPM BBIOPOCOB OT AU3EIBHOM CTPOUTEIbHON
NPEeANOKNAN CePbe3dHbIe NBMEHEHVII CUCTEMBI TeXHUKHU B CIIIA MOMOXET NPEAOTBPATUTE 8 522 IPEK/ACBPEMCH-
npoBeAeHMs BbIGOPOB B CLUA. HBIE CMEPTH B TOJl ¥ COKOHOMUTD $67 MyIps1. COBITIONIEHIE HOBBIX
B utosie 2004 1. Anbapec u CeIkep Aaiu H36u- MPAaBUJI MO3BOJIUT YMEHBIIUTH BEIOPOC OKCHU/IOB 430Ta Ha 90%,
parensHoit koMuccuu CIIA PEKOMEHAALUH 110 B3BCHICHHBIX BEMECTB — Ha 95%, 24 OKCUIOB CEPbI — HA 99%.

MHHHUMH3AIUHN [TOTEPH T'OJIOCOB HA BBIOOpAX
BHOA6pe 2004 . TIOo OllEHKaM 3KCHEPTOB, HA
Npe3nIEeHTCKUX BbIOOpax 2000 r. 661710 TOTEPS- SKOHOMUKA

HO 4—6 MJIH. TOJIOCOB U3GHPATEICH.

M.C. Ceamunaman (M.S. Swaminathan)

MpeAceAaTeAb UICCAEAOBATEABCKOro GOHACQ
M.C. CeamuHataHa, UHAUS.

bopetcs ¢ HMWeTom 1 6€3rPAMOTHOCTbIO B MIHAMM.

B 2003 1. poHL OTKPBLI BEG-CAUT, HA KOTOPOM MECTHBIE KUTEIU HA
CBOEM SI3BIKE MOT'YT 327]aBaTh BOIIPOCHI YUCHBIM U IIOJIYYATh TEKYIIYIO
UH(OPMAIIUIO O PRIHOYHBIX LIEHAX, OXKUJAAEMBIX ITOTOJHBIX YCIOBUSAX,
HOBBIX CEJIbCKOXO3SMCTBEHHBIX TEXHOJIOIUAX U T.II. biarogaps Myb-
TUMETUHUHOMY (DOPMATY BE6-CAUTA UM MOT'YT BOCIIOJIB30BATHCS JJAXKE
HEI'PAMOTHBIE JIIOJU.

VHuumamiea GoHAQ CBAMUHATAHA HANPABAGHA HA HAHOTEXHOJIOTHSI H MOJIEKY/ISIPHASI DJIEKTPOHHKA

pPaAcnpoOCTPAHeHe 06PA30BAHMS CPeAM BOAbLLETO
KOAUYECTBA MHANNCKNX AETEN.

Muxauna Poxo (Mihail Roco)

DoHA PA3BUTUS HOLMOHAABHOM HAYKM

CBi3b M HOHOTEXHOAOTUN.

31—!()]7}0 lIIeapumau AOBUACS BBIAEAEHWS MPABUTEABCTBEHHbIX

AOTALMI B pasMepe $1 MAPA. B TOA HQ PA3BUTUE

(Andrew Jay Schwartzman) HQHOTEXHOAOTWI,
NpesnAEeHT, reHepPAaAbHbIN AUPEKTOP NpoekTa Media

Access, BAWMHITOH, oKpyr KoAym6us. ITox pykoBogcTBoM Muxanna Poko NN/ uHULINDY-

€T 06pPa30BATEBHBIE TPOI'PAMMBI U NYOJIHKAIIUH,

BeicTynaeT 30 npoBeAeHWE AHTUMOHOMOABHOM MOAUTUKY IIPOBOJMT CEMHHAPHI O BIUAHUN HAHOTEXHOIOT Uit

B OTHOLLUEHUW KPYTHbIX MEANAKOPMOPALNN.

Ha Pa3BUTHUE OOIIECTBA.

HexoMmMmepueckuit npoekr Media Access, pyKOBOJUMBII
OHapio IBapiiMaHOM, HOBIUSI HA pelIeHUE dPeaepaib-
HOM KOMHUCCHH IPOJJINTb ACHCTBYIOUIEE 3aKOHOA-
TEJIbCTBO, OTPAHUYUBAET JOJIIO PBIHKA, KOTOPYIO MOXKET
KOHTPOJIMPOBATh OJHA KOpHnopauus B cdhepe CpencTs
MaCCOBOU MH(MOPMALIHH.

HaHomexaHuyeckuin YCUAUTEAD, CAEAQHHBII HO OCHOBE
MOCTOB 13 KAPOUAQ KPDEMHUSI, YCUANBAET CUTHOA B ThICSIHY
[0A3, 4HTO MO3BOASIET COEANHSITb MAKPO- M HAHOMWP.
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IIPOMBIINIJIEHHOCTD IHEPI'ETHKA

Social Accountability International Yoam I[lammepcon
Hblo-Mopk. (Walt Patterson)

KOpPOAEBCKUIN MHCTUTYT ME@XAYHAPOAHbIX

KnTam 3aCTABASIKOT MPUHSITb HOBbLIM CTAHAQPT OXPAHbI TPYAQ.
P P P P, A€eA, AOHAOH.

PaspaboranHbId B 1998 . IpyU COACHCTBUN OPraHU3ALIUU
Social Accountability International crangapt SAS000 nanara-
€T 3aIIPET Ha UCIOJIb30BAHHUE JJETCKOI'O U MPUHYIUTEIBHOTO
TPYAA, TEJIECHBIX HAKA3aHUH, DETYIHPYET BOIIPOC 3aHATOCTHU
U 32pabOTHOM IIJIATHI.

ITpoaBUTAET UJEIO PACTIPEEICHHBIX UCTOY-
HHUKOB 3HEPI'MH, UCIOIB30BAHUE KOTOPBIX
MO3BOJIMT CTAOMIN3UPOBATL PAbOTy CETEH
LICHTPAJIN30BAHHOI'O 3JIEKTPOCHAGKEHH .

CoraacHo
ctanaapty SA8000,
HO MHOTUX GABpPUKaAX
paboyme AOAXKHbI
HOCWTb KOCbIHKM

MacKMm. 3/IPABOOXPAHEHHUE U SITUJIEMHOJIOT' Ul

Ioaau Xappucon
(Polly F. Harrison)

AVNPEKTOpP COAPYXECTBA «3a
pPA3BUTME NPOTUBOMUKPOBGHbIX
cpeACTB», MOpUAEHA,.

MponaraHANpyeT NPOTUBOMMK-
POG6HbIE CPEACTBA, MPEeAOTBPA-
LIQOLLIME PACTIPOCTPAHEHNE
BUPYCA UMMYHOAEDULIMTA YEAO-

IKOJIorusi BeKka (BNY).

SOCIAL ACCOUNTABILITY INTERNATIONAL (fop left); GIDEON MENDEL Corbis

(top); PETER MacDIARMID Reuters/Corbis (bottom)

TTonnu XappuCOH MpPUBJIEKAET
(dapManeBTUYECKHUE U OHUOTEX-
HOJIOTUYECKUE KOMITAHUM, HAYU-
HO-HCCJICIOBATE/IbCKUE LIEHTPBI
U npasuTenbCcTBO CIIA K co3na-
HUIO OaKTEPUIIUJHBIX CPEJCTB,
KOTOpPBIE MOTYT IIPEJOTBPATUTD
nepegady M pacnpocTpaHEHHE
BUY-unpexnumn.

Jceiimc Yomkunc
(James D. Watkins)

NpeaceaareAb Kommuccunm CLLUA
MO OKEAHCKOW NOAUTUKE.

PexkomeHayeT ctpaTternio 60pbobl C
3ArpsisHEHEM OKEQHA M BAPBAPCKOMN
NOBAEW PbIObI.

Becnott 2004 1. KoMuccus mo oKeaHCKORH BPQA4-KOHCYABTOHT IPOBOAUT GeCeay
¢ BUY-HONUMPOBAHHBIM NALMEHTOM,
nonutrke CHIA nmpeacTasuia npeasapu- r. KennrayH, tOxHas Agpuika.
TEJIBHBIA OTYET, B KOTOPOM CHOpMYJIu-
MEJHIIHHA
poBasia HEOGXOJUMOCTh KPYITHOMACIII-
TaO6HOM pedOPMBI OPTAHU3AIMU BbIJIOBA
DPHIGHL Hbjnucu Peitean
(Nancy Reagan)

BaoBa 40-ro npesmaeHta CLUA
PoHaAbACG PenraHa.

Patyert 3a paclumpeHmne ncCCAeAOBAHMNM
CTBOAOBbIX KAGTOK.

Ha MMPOTAXKECHUU HCCKOJIBKUX JICT HaHucu

EcAvi 3anpeT Ha Periran 151066upoBasia  UCCIAETOBAHUS

MCMOAb3OBAHME CTBOJIOBBIX KJICTOK M BKJIAJIBIBAJIA B HUX
SMOPUOHAABHbBIX
CTBOAOBBIX KAGTOK MUWJUIMOHBI JO/1APOB. 9 mag 2004 1. Bep
He ByAET CHIT, HBIA CTOPOHHUK Bymia 1 BoBa ObIBIIETO
To CL';')A(;’T%OT”; [Ipe3u/IeHTA-PEeCyOAUKaHIIA O6PATH-
MOAOXKEeHN
MUPOBOTO AUAEPA J1ach K bylly ¢ Tpe6OBaHUEM CHATH OI'pa-

B aTOM Chepe. HUYCHU S, HAJIO’KCHHBIC HA UCCJICJOBAHEC

CTBOJIOBBIX KJICTOK.
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13ydyeHmne nprnpoAHbIX

© . COeAVMHEHNI, UMUTUPYIOLLNX
AEVNCTBNE MOAPUXYQAHDI

B FOAOBHOM MO3re, MOMOXKET

YUYEHbIM HE TOALKO MOHSITh

npupoAy OOAK, TPEBOTN,

doBUN 1N APYTNX HOPYLLEHUI,

HO 1 PA3PABOTATL HOBLIE Poaykep HarmkoAn,
MOAXOAbI K X AEYEHUIO. bpoaaAn Saaxep

MapuXyana Mozza

10 HOBAS
o THANKRES GHCTEM



MapuxyaHa — BEIIECTBO CO CJIOXHOM
CyAbOOH. Y OMHUX JTIOJIEH OHA ACCOLMU-
pyeTcsa ¢ 06pa3oM 3aCTBIBIIETO B CBUH-
LIOBOM CTYIIOP€ HAPKOMAH4, y APYIHUX
— CIIPUATHOM PEIAKCAITUEN, TOMOT'AI0-
e CHATb HANPSKEHUE OT GEIMEHOIO
TEMIIA )KHU3HU, Y TPDETBUX — C HATEKIOU
U36aBUTBCA OT MYyYHUTEIBHON XPOHU-
9YeCKOM 60U, KaXKIbIi 4eJTOBEK HUCIIbI-
TAJI HA ceOe ee CHCTBHUE: HAII 'OJIOBHOM
MO3T BBIPA0ATBIBAET COOCTBEHHYIO «Ma-
PUXYaHY» — XUMUYECKHE COEJUHECHUS
SHIOKAHHAOMHOUBI, OOSI3aHHBIE CBO-
UM H43BAHUEM JIATUHCKOMY HA3BAHUIO
KOHOIIJIU ITIOCEBHOI (Cannabis sativa).

H3ydyeHnue 3HIOKAHHAOMHOUIOB
B IOCJIEHUE I'OZbl IPUBEJIO K yIUBHU-
TEJIbHBIM OTKPBITHAM. Mccnenosareny,
K IIpUMEpPY, OOHAPYKUIU B MO3Ire CO-
BEPIIEHHO HOBYIO CUI'HAJIBbHYIO CHC-
TEMY, O CyIIECTBOBAHHUMU KOTOPOU elle
15 neT Ha3aJ HUKTO M HE MOJO3PEBAL
TToHnMaHHE MEXAHU3MOB €€ IeATE/Ib-
HOCTH MOXKET NPHUBECTH K Pa3padboT-
K€ HOBBIX METOJIOB JIEYEHHUS TPEBOIH,
601, TOITHOTEL, TYYHOCTH, TPABM I'O-
JIOBHOI'O MO3r'd U MHOTHX ADYTUX Ha-
PYIIEHUI.

BypHoe npolwAoe

Mapuxyana U €€ pPa3sHOOOpPa3HbIE
alter ego (6aHr, rallivil U Ip.) — HAauOO-
Jlee ynoTpeodnsaeMble B MUPE MCUXO-
AKTHUBHBIC NPOAYKTHL B pasiM4yHBIX
KYJIBTyPaX KOHOIUIIO U MAPUXYaHY UC-
T0JIb30BAJIN [TO-PA3HOMY. XOTsI 06€360-
JIMBAIOUIHE M IICUXOAKTHBHBIE CBONCTBA
MapHUXYaHbI ObLIH XOPOILIO N3BECTHEI B
JpeBneMm Kwnrtae, KOHOIUIIO BBIPAIIU-

Hecmotpsi Ha
3HAYNTEABHbBIE
PA3ANYNS

B CTRYKTYpE
MOAEKYA,
0BpasyoLWMNCS

B KOHoMAe TIK

1 BbIpOBATbIBOEMbIE
OPraHN3MOM
YKNBOTHBIX
QHAHAQMUA,

1 2-Al' CNOCOBHbI
QKTVBMPOBATb OAHM
nTe e peLentopsl
FOAOBHOTO MO3ra
(CB1).

AHOHAOMUA

AeAbTa-9-TeTparnaAPOKAHHABUHOA (TTK)

#

—
#1
C—

2-APAXMAOHOUA-TAULLEPOA (2-Al)

BAJIM 3[1€Cb B OCHOBHOM P3a/I1 BOJIOKOH
JUJI1 U3TOTOBJIEHUS BEPEBOK U TKAHEH.
C 3TOM XK€ LIENbIO €€ KYJAbTUBUPOBAIN
u B [IpesHert I'peniun n JlpesneM Pume.
OnHAKOB JPYIUX CTPAHAX IPEXKE BCE-
I'O LEHUIUCh HAPKOTUYECKHE CBOUCTBA
MapuxyaHbl. Tak, B MHAMM KOHOILIA
OblJ1a HEIPEMEHHON Yy4aCTHHUIIEH pe-
JIUTUO3HBIX LiepeMoHuil. B Cpegnue
BEKA €€ IMHPOKO UCIIONb30BAIU B apab-
CKMX CTpaHaX, B XV Beke B Mpake
C €€ IMOMOIIBIO JICYWIN 3MHJICICHUIO,
a B Erunre npuMeHsIU KaK ONbSAHSIO-
1ee CPEeACTBO. B 3TOM KauecTBe ee Ha-
YaJIM UCTOJIb30BATh U €BPOIEULIBI ITOC-
Jie 3aBoeBanusa Hanoneonom Erumra.
Bo BpeMeHa pabOTOProBINd KOHOILIA
nonaia u3 AQpuku B MEKCHUKY, Ha OC-
TpoBa Kapubckoro mops 1 B FOxxHYIO
AMeEpUKy.

MAPUXYAHA TOAOBHOIO MO3TA

B MapUxyaHQ BAUSIET HO MOBEAEHME, BO3AENCTBYSI HO peLenTopbl SHAOKOHHA-
6VHONAOB — COEAMHEHUI, BbIPABATHIBAEMbIX TOAOBHBIM MO3TOM.

B OHAOKAHHABUHOMABI MPUHUMAIOT y4ACTUE B PEryAILMM BOAM, TOEBOTU, AMNne-
TUTA, PBOTbI M HEKOTOPbIX APYIMX GU3NOACTUYECKNX QYHKUMN, MHOroo6pasme
PEAKLUMIN, BOZHUKAIOLLMX MPW YNOTPEBAEHNN MAPUXYAHbI, MOXXHO OOBSICHUTL
LMPOKMM CNEKTPOM AENCTBUSI SHAOKOHHOBNHOUAOB.

® [10 MHEHWIO YY€EHBIX, CO3AQHME NPENAPATOB, CMOCOBHbLIX UMUTUPOBATL BAQ-
rOTBOPHOE AENCTBME MAPUXYOHbI, MOMOXET B PA3PABOTKE HOBBIX MOAXOAOB

K A€YEHUIO MHOTUX 3000AEBAHUN.

B CHIA mapuxyaHy Ha4aJaud yIOT-
pebaATh CPAaBHUTEIBHO HENABHO.
Bo BTOpoit nonosuHe XIX u B HAYaI€e
XX B. Ipenaparsl U3 KOHOILIH, IIPUME-
HABIIUECA JIS JICUCHU S MUT DEHU, A3BbI
JKEJIyAKA 1 MHOTUX APYTUX 3200J1€Ba-
HUU, IPOJABAINCH O€3 OTPAHUYEHUI.
bBrarogaps MEKCUKaHCKUM UMMUTPDAH-
TaM C €€ HAPKOTUYECKHMMH CBOMCTBA-
MH NO3HAKOMUJIUCH kuTenu Hosoro
OpneaHa U JIPYyrux KPyHIHBIX I'OPO-
JIOB, I'Zle OCOOYIO MNONYIAPHOCTb OHA
3aBOCBAJIA B CPEJE [JKA30BbIX MY3bl-
KaHTOB. B Hagane 1930-XIT. NIpOTHUB
«MAPUXYAaHOBOI JypH» OBLIO NPOBE-
JIEHO HECKOJBKO MOIIHBIX JIOOOHCT-
CKUX KaMIIaHUH, U B 1937 1. KOHT-
pecc CIHIA BOIIPEKN PEKOMEHAAIIHAM
AMEPUKAHCKON MEJUIIMHCKOU aACCO-
LAY IPUHA 3a2KOH, OO/IaTraBIINI
TOPTOBJIIO MAPUXYAHOU TAKUMH BBI-
COKHMMHU HAJIOTAMH, YTO €€ HUCHOIb-
30BaHHE (PAKTUYECKHU OKA3AJIOCh MOJ,
3anpeTroM. C TeX MOpP OHA OCTAETCH
B AMEPUKAHCKOM OOIIECTBE OJHUM
U3 CAMBIX <«IIPOTHBOPEYUBBLIX» JI€-
KapCTBEHHBIX NIpenapatos. Hecmorps
Ha BCE MNONBITKM U3MEHUTDH IOPUAU-
YECKHUH CTATYC MAPUXYaHBI, OHA (Ha-
pany c repornHoMm u JICIT) IpoaosKaeT
(UTryprupoBaTh B (heepabHOM IIEpPE-
YHE ONACHBIX U TEPANEBTUYECKU OeC-
MOJIE3HBIX BEMIECTB.

A MexJy TeM MapHxyaHa, 6€3 COM-
HEHMUs, BBI3BIBAET M O6JIATOTBOPHBIE
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VVG/SCIENCE PHOTO LIBRARY (neuron) AND RIC ERGENBRIGHT CORBIS (leaves) (preceding pages); TOMMY MOORMAN (this page)



ALICE CHEN

MAPHXYAHA W TONOBHOR MO3T

MapunxyaHa, HOPKOTUYECKOE BELLLECTBO, MOAYYOEMOE

13 KOHONAM nocesHom (Cannabis sativa), CBsI3bIBAETCS
peuenTopamMm COBCTBEHHbBIX KOAHHAOUHOUAOB FOAOBHOIO
MO3rd BO MHOTUX €r0 OTAEAOX (HEKOTOPbIE M3 HUX MOKA3AHbI HQ

pucyHKe BH13y). CO3paHME NPEenapaToB, CMOCOBHbIX MPULEABHO
BO3AENCTBOBATH HO OMPEAEAEHHbIE CTPYKTYPbl TOAOBHOTO

MO3ra, MO3BOAUT M3BUPATEABHO KOPPEKTUPOBATL TE€ AU UHbIE
dursnonormyeckmne GyHKUMK.

TMNOTAAAMYC
Peryavpyet anneTut, ypoBeHb
rTOPMOHOB B KPOBW 1 NMOAOBOE
noseaeHne

BA3AAbHbIE TAHTAUN

KoHTpoAnpytot
ABVKEHMS,

A TAKXE y4OACTBYIOT
B MACHNPOBAHNN,
MHULMALMM N
3aBEpPLUEHNN
AENCTBUN

KOPA BOAbLUMX MOAYLLAPUNA
OTBEYOET 30 BbICLUME KOTHUTUBHbIE
GYHKUNM U MHTErpaLnio
CEHCOPHOW MHbOPMALNYK

rTMNNOKAMN

MUHAAAUHA
OT1BEYOET 30 BO3HUKHOBEHME
TPEBOMM, SMOLNM U CTPAXA

CTBOA TOAOBHOIO MO3TA U CMMHHOW MO3r
KOHTPOAMPYIOT PBOTHBI PedAEKC U BOCMPUSITUE BOAN

Yyacteyet

B Mpoueccax
namsT n
0byyeHus

MO3XEYOK

LleHTp ynpaBAeHus
1 KOOPAMHALMN
ABWKEHWIN

TepaneBTuyeckue apdexrel. OHa 06-
jierdaet 60J1b, CHUMAET TPEBOTY, Ipe-
JOTBpaIaeT Tubesb NOBPEKACHHBIX
HEHPOHOB, NOAABJISAECT PBOTY U yCHU-
JIMBAET ANIIETUT, YIy4dIIas TEM CAMBIM
COCTOSTHUE PAKOBBIX OOJIBHBIX, CTPA-
JAIOMNX 3HAYUTEIbHOU IIOTEPEI BECA
BCJIEJCTBUE XMMHUOTEPAIIHH.

KaHHO6uHOMADI
M UX peuenTopbl
[ MOHUMAaHUSA MEXAHU3MOB CTOJb
Pa3HOOOPA3ZHOIO ACHCTBUSA MAPHUXY-
AHBl YYEHBIM IIOTPEOGOBAJIOCH MHOI'O
Bpemenu. B 1964 r. Padasn Mexynam
(Raphael Mechoulam) u3 EBpefickoro
YHHUBepcUTETA B Mepycanume yCTaHO-
BHJI, YTO COCIMHEHUEM, OTBETCTBEH-
HBIM IPAKTHYECKU 32 BCE (PAPMAKO-
jorudeckue 3P@PEKTs MAPUXYAHBI,
CIIYKUT AENbTA-9-TETPArUAPOKAHHA-
ounon (TTK). Ilepen uccienosaremns-
MH BCTaJa 3a7a4a UAECHTUMHULUPO-
BATb pELENTOPHI, CBsA3bIBaIomue TT'K.
PenenTopsl — 3TO 6€JIKH, PACIOJIO-
JKEHHBIE HA IOBEPXHOCTH BCEX KJIETOK
OopraHnmnsMa (B TOM YUCJIE U HEUPOHOB),
CIIOCOOHBIE PACIIO3HABATh CIELH-
(dHUYECKUE MOJIEKYIBI, CBA3BIBATD UX
U BBI3BIBATb COOTBETCTBYIOIUE H3-
MeHEHMA B KjeTKe. OJHU PEeLEnTOPhI

CHA6KE€HBI 3AII0JTHEHHBIMHU BOAOI I10-
paMu (KaHAaJIaMH1), IO KOTOPBIM UOHBI
XUMHYECKUX BEMECTB NPOHUKAIOT
BHYTPb KJIETOK HMJIH BBIXOJAT M3 HUX
HAPYXKY, U3MEHS S BEJTUYUHY JIEKTPH-
YECKUX NOTEHIMAJIOB BHYTPU U CHA-
DYKHU KIETKH.

PenenTope! APYTOro THIA JIMIIEHBI
MOHHBIX K4HAJIbLIEB, HO COIPSI’KEHBI
C 0cobbpIMHu G-OenkaMu. X akTusa-
LU BBI3BIBAET B KJIETKAX CJIOXKHBIE
KaCKa/Jbl CUT'HAJbHBIX OUOXUMHYEC-
KUX PpEAKIUH, HEPEAKO NIPUBOASAIINX
K M3MEHEHHIO IIPOHUIIAEMOCTH HOH-
HBIX KaHAJIOB.

B 1988 r. &nanun Xaynert (Allyn
C. Howlett) n3 Yuusepcurera B CeHT-
Jlynce mnomeTuna paguoOaKTUBHOI
METKOU OJHO U3 XMMHUYECKUX IIPOU3-
BoaHbIX TTK, BBEIa €r0 KphICaM U 06-
HAPY>KWJIA, YTO OHO B3aUMOJEHCTBYET
C MOJIEKYJIIPDHBIMH CTPYKTYPAMH MO3-
Ira, IOJIyYUBUIMMHU HA3BAHUE KAHHA0OHU-
HOUJHBIX penentopos CBI. (ITo3gnee
OBIM OTKPBITBI KaHHAOGWHOM/IHBIE
penenTopsl Apyroro Tuna, CB2, PyHkK-
LIUOHHUPYIOIIHE 34 IPEAETAMHU I'OJIOB-
HOI'O M CIMHHOI'O MO3T'd U CBA3AHHBIE
C UMMYHHOI CUCTEMOIL.)

Bckope ydeHble OOHAPYKHIIH, YTO
CBI — ogHU U3 CaMbIX MHOTOYUCJICH-

HBIX PELENTOPOB MO3ra, CONPSXKEH-
HBIX C G-6enKoM. Hanboiee BbICOKAs
UX IVIOTHOCTD BBISIBJIEHA B KOPE 60Jb-
MUX IOJYIIAPUM, TUNIOKAMIIE, I'H-
MOTAJIAMYCE, MO3KEUKE, 6A3aJTbHBIX
TaHIJIUAX, MO3TOBOM CTBOJIE, CIIMH-
HOM MO3re u MuHJannHe. Takoe pac-
npenenenue CBI xopouo OObsACHSET
MHOroo6pasue 3(p@PeKTOB MaApUXya-
HbI. [ICHXOaKTUBHOE JEHCTBUE BEIIEC-
TB4 CBA34HO C €TI0 BIUAHHUEM HA KOPY
OOJBIIUX MONYIIAPUI. 32 YXYLICHHE
NaMATH Yy KyPHJIbIIUKOB MapHUXya-
HbI OTBEYAET TMIIIOKAMII — MO3I'OBas
CTPYKTYpP4, y4acTByomas B OPMHU-
POBAHMHU CAELOB NaMATH. Hapymenue
JBUTATEIbHBIX (DYHKIUHI PA3BUBACTCA
B PE3YJIBTATE BO3JCUCTBUA MAPUXYAHbI
Ha MO3I'OBBIE LIEHTPBI IBUTATEIBHOT'O
KOHTPOJIA. B cTBOJIE MO3ra M CIHH-
HOM MO3I€ OHa BBI3BIBAET ObJerye-
HUe 601U (CTBOJ MO3ra, KpOME TOrO,
KOHTPOJIUPYET PBOTHBIH PE@IIEKC).
I'MnoTanaMycC y4acTBYET B PETYIALUN
ANIETHUTA, 4 MUHAAJIUHA — 3MOLIHO-
HaJIbHBIX peaknui. Takum o6paszom,
pasHOOOpa3ue BO3NECUCTBUA MAPUXY-
AHBI CBA34aHO C €€ BJIUSAHHUEM Ha OCHOB-
HBIE CTPYKTYPBI MO3T4.
HccnepoBanus Tamama PporiHjaa
(Tamas F. Freund) u3 MucruryTa p
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PETPOTPAJIHAS NEPEJIAYA CHITHATOB

YyeHble OBHAPYXUAN, YTO SHAOTEHHbBIE KAHHABUHOMAI
(9HAOKOHHOBUHOMADBI) YHOCTBYIOT B PETPOIPAAHON Nepeaaye
HEPBHbIX CUTHAAOB, T.€. B MPEXAE Hen3BeCTHOM cnocobe
B3ANMOAENCTBUS HEPBHbIX KAETOK B TOAOBHOM MO3re.
SHAOKAHHABUHONABLI AUPDYHAMPYIOT HE OT NPECUHANTUYECKOTO
K MOCTCUHANTUYECKOMY HENPOHY, O B OBPATHOM HAMPABASHWUN.

HenpoH He
paspsxaerca

EcAn TAMK, BbIBpOLEHHAS NPEeCUHANTUYECKUM HENPOHOM,
BO3AEWNCTBYET HQ MPECUHAMTUYECKYIO KAETKY OAHOBPEMEHHO

C BO3BYANTEABHBIM CUTHOAOM, ONMOCPEAYEMbIM, K NPUMEPY,
HEeNPOTPOAHCMUTTEPOM FAYTAMATOM (BEOXHUU PUCYHOK), TO OHO
MOXET NOACBUTL UMMYAbCALIMIO MOCTCUHAMNTUYECKOTO HENPOHQ.
Ho KoraQ smMeHeHme ypOoBHS KOAbLMS B MOCTCUHAMTUYECKOM
HEeMPOHe CTUMYAMPYET BbIPABOTKY 2-Al" (HUXKHUA PUCYHOK),

HewnpoH

-

KanbLieBble
KAHAAbI

PA3PAKAETCS e

OHAOKAHHABUHOUA, 2-Al, BICBOGOXKAEHHBIN MOCTCUHAMNTUYECKMM
HEMPOHOM, MOXET, K MPUMEpPY, 3ACTABNTb MPECUHANTUYECKNI
HEWNPOH OCAQBUTb BBIBPOC TOPMO3HOTO HEMPOTPAHCMUTTEPA
rAMMA-AMUHOMACASIHOM KMCAOTbLI (TAMK) K NTOCTCUMHANTUYECKOM
KAETKe (CM. PUCYHKM BHU3Y).

3TOT SHAOKOHHABMHOMA HaYNHaET AN OYHANPOBATH

K peuentopam CB1, Haxoaswmmcs Ha TAMK-BEICBOBOXAQIOLLLE N
KaeTke. B pesyabtaTte Boibpoc TAMK npekpalaercs, 4to
NO3BOASIET BO3GYANTEABHBIM CUTHOACM OKTUBUPOBATH
NOCTCUHANTUYECKUI HENPOH. DTOT PEHOMEH NMOAYHMA HO3BAHME
AEMNPECCUMN TOPMOXEHMSI, BbIBBAHHOM AEMOASPU3ALMEN
(depolarization-induced suppression of inhibition, DSI).

ATEAbHbIN CUTHO

MocTCnMHANTUYECKNM HENPOH

MOCTCMHANTUYECKMNIN HEMPOH

3KCIEPUMEHTANIBHON MEIHUINHBI
Benrepckoit akajgemMuun Hayk B byga-
nemre 1 Kennera Makku (Kenneth
P. Mackie) u3 BalmMHITOHCKOI'O yHH-
BEPCUTETA MOKA3aAJIU, YTO KAHHAOU-
HOM/JHBIE PELENTOPBl BCTPEYAIOTCHA
JIMIIb HAd HEMPOHAX ONPEACICHHOIO
TUIIA, IIPUYEM UX PACIIOTIOXKEHUE HO-
CHUT BECbMa CBOCOOPA3HBIA XapaKTEP.

CBI coCpegoTO4YEeHBl HA HEHPOHAX,
BBICBOOOXKAIOIMX ['AMMA-aMHUHOMAC-
naHy1o0 kucaory (FAMK) — rinaBHBIA
TOPMO3HBIA HEUPOTPAHCMHUTTEDP I'O-
JIOBHOI'O MO3ra (noa sausanueM 'AMK
HEPBHBIE KJIETKU MPEKPAIIAIOT I'eHe-
PHUPOBATDH ANEKTPUIECKUE UMITYJIbCBI).
OCco6eHHO IJIOTHO CBI pacpeeIeHbl
OKOJIO CHHAIICOB — O6/1ACTH KOHTAKTA

JBYX HEHPOHOB. TaKO€ paCHoOIOKEHHE
KAHHAO6MHOU/IHBIX PELENTOPOB 3a-
CTABUJIO YUYCHBIX IPCATIOJIOXKUTD, YTO
OHH YYACTBYIOT B II€PCTAYC HCPBHBIX
TAMK-cuHancsl.
Ho 3aueM CHUTHaJIbHOM CHUCTEME I'O-

CUT'HAJIOB 4Yepe3

JIOBHOT'O MO3I'd HY>KE€H PELIENTOP, CBA-
3bIBAIOL U BEMIECTBO PACTUTEIBHOT'O
MIPOUCXOXKACHUA?
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Ypoku onus

Tako1 ke BOIPOC BO3HUK U B 1970-€IT.
B CBA3HM C MOP(PHUHOM — COEJUHEHHUEM,
MOJIY44€MBIM M3 MAK4 1 CBSA3bIBAEMBIM
B MO3I€ ONHMATHBIMHU PELENTOPAMHU.
Bp1J10 O6HAPYKEHO, YTO YEJIOBEUECKUT
MO3T BBIPA6ATHIBAET COOCTBEHHBIC
ONMOUAB — SHAOPPHUHBI U IHKEDA-
JIMHBL. A MOP(UH NONPOCTY «OKKYIIU-
pyeT» pelenTopbl COOCTBEHHBIX OIIH-
OMJIOB MO3ra.

HccnenoBaTen NPEeAIONOKUIN, YTO
HEYTO MOXOKEE MOKET NPOUCXOAUTD
u ¢ TT'K 1 KaHHAaOMHOUJTHBIMU pelien-
TOopaMu. B 19921, ciiycTa 28 et nocie
naentudukanun TT'K, Mexyiam noka-
3aJI, 9TO I'OJIOBHOU MO3T BBIPAa6aThIBA-
€T JKMPHYIO KHCJIOTY, KOTOPas CIOCO0-
Ha CBA3BIBATHCA C penentropamu CB/
U UMHUTHUPOBATH BCE U3BECTHBIE (-
(PEKTBI MAPUXYaHBI. YYEHBIH HA3BAJI
3TO COEJUHEHUE AHAHAAMUIOM (OT
CaHCKPHUTCKOTI'O CJIOBA «aHAHAA> — 6J1a-
JKeHCTBO). [To3nnee [Ianuen ITbomernn
(Daniele Piomelli) n Hecpu Crenna
(Nephi Stella) n3z KanudopHHUHCKOro
YHHBEPCUTETA B IpBHHE OOHADYKUINU
€llle OJUH JUINAJ, C TAKUMU K€ CBOC-
TBAMHU, 2-aPAXHUJOHOUJI-ITIULEPOII
(2-AT), copepxaHuEe KOTOPOTO B HE-
KOTOPBIX OTAENaX T'OJOBHOIO MO3ra
OK434JI0Ch JJa’ke 6071e€ BBICOKUM, YEM
AHAHAAMUAA. DTU [ABA COCAHMHEHUA
U IPEACTABIAIOT COOOU INIABHBIE JH-
JOT€HHbIE KAHHAOUHOUABI I'OJIOBHO-
ro MO3rd, UIU dHJOKAHHAOMHOMU/BL.
MapuxyaHa, ob6aajiass OOJbIIUM XU-
MHYECKHUM CXOJCTBOM C dHJOKAHHA-
OMHOUJAMHU, CIOCOOHA AKTUBUPOBATH
KaHHAO0MHOUIHBIE PELEITOPBI MO3I'A.

OO6BIYHBIE HEUPOTPAHCMHUTTEPHI —
3TO PACTBOPHUMBIE B BOJE BEIIECTBA,
XPaHAOUECSA B KPOIIEYHBIX Iy3bIPb-
KaX B TOHKHX OKOHYaHUAX AKCOHZ
(IPECUHANTUYECKUX TEPMUHAIAX).
Korpa HEMpPOH TeHEPUPYET UMITYJIBLC,
MOCBIIAsl TIO 4KCOHY 3JIEKTPUYEC-
KMHU CHUTHaJ K HNPECUHANTHYECKUM
TEPMUHAAAM, HEUPOTPAHCMUTTE-
PBI BBICBOOOXKAAIOTCS U3 MY3BbIPHKOB,
IUPPYHAUPYIOT YEPE3 Y3KOE MEXK-
KJIETOYHOE MNPOCTPAHCTBO (CHHAII-
TUYECKYIO IIEJIb) U B3AUMOJAEUCTBYIOT
C peuenTopaMu Ha IOBEPXHOCTU HEM-

POHA-pENUNHUEHTA (HIOCTCUHAIITUYEC-
KOT'O HEMPOHA). DHAOKAHHAOMHON/IBI
JK€ TIIPEJCTABIAIOT COO0U XKUPBHI, KO-
TOpBIE HE HAKAIJIUBAIOTCSA B CHHA-
NTUYECKUX IIY3BIPBKAX, 4 OBICTPO
CHHTE3UPYIOTC M3 KOMIIOHEHTOB
KJIETOYHOM MeM6paHbl. [1pu nossle-
HUH yPOBHA KAJIbLIMA B HEHPOHE WIH
AKTHUBALIUU ONPEAEIEHHBIX PELENITO-
POB, COIPSKEHHBIX C G-06EIKOM, OHU
BBICBOOOXKAAIOTCA HAPYXKY M3 BCEX
4aCTEN KJIETOK.

HeoO6blyHbIE HEMPOTPAHCMHUTTEPHI
KaHHA6MHOUAbl B TEYEHHE MHOTHX
JIET OCTABAJIUCH [/ YYEHBIX HEpa3pe-
MIMUMOH 3araJIKOM: 6BIJIO COBEPIIEHHO
HEIMOHATHO, KAKHE (DYHKLIMU OHH BBI-
noAHAIT. OTBET HA BOIPOC OBLI IMO-
Jy4yeH B Ha4dase 1990-X IT. JOBOJBHO
HEOXUAAHHBIM O06pas3oM. Korma oqun
U3 aBTOPOB 3TON cTarbu (b. dngxep)
U €ro KOJIJIEra IO MEJULIMHCKOM IIKOJIE
MbspuenCcKoro ynusepcurera Tomac
IMutnep (Thomas A. Pitler) uzyuanu
MHUPAMH/IHBIE HEUPOHBI T'MIIIOKAMIIA,
OHH HA6JI0A2711 HEOOBIYHOE SIBJICHHUE.
ITocne KpaTKOBPEMEHHOI'O YBEIUYE-
HUSI KOHLEHTPA WX KaJIbLIUA BHYTPH
KJIETOK TOPMO3HBIE CUTHAJIBI, IIOCTY-
MaloIue K HUM OT JPYTUX HEUPOHOB
B Buzic TAMK, nouemy-To ociabeBanu.

AHAaIOTUYHBIA (PeHOMEH HaAOJIO-
nan 1 AneH Maprtu (Alain Marti) us
n1a6opaTopun (PU3HOIOTUU TOJIOB-
HOr'o MO3ra VYHusepcurera Pene
Jexapra B [Tapuxe, ndy4das HEUPOHBI
MO3xKeuKa. CTONb HEOOBIYHOE IOBE-
J€HUE HEPBHBIX KJIETOK HABOJUJIO HA
MBICJIb, YTO HEHPOHBI, ITOJIy4aIOmue
HEPBHBIE CHUI'HAJIBI, KAKHUM-TO O0O-
pa30M BIMAIOT HA HEUPOHBI, MTOCHI-
JIAIOIIE CUTHAJIBL. A B€Jb B HA4daJe
1990-x rr. HEHPOPU3NOJIOTraM OBLIO
U3BECTHO, YTO HEPBHBIE CHUIHAJIBI
B 3DEJIOM MO3T€ IEPEAAIOTCA Yepe3
CHHAIICHI TOJIBKO B OJHOM HAaIlpaBJie-

OB ABTOPAX:

HUM: OT IPECHHANITHYECKOT'O HEMPO-
Ha K IOCTCHUHAITHYECKOMY.

HoBas cUrHaAbHas

cucrema Mosra

VdyeHple NPUCTYNHJIN K HU3YYEHUIO
denomena. OHU HA3BAJIU €TI0 JAeIpec-
CHUEN TOPMOXEHUA, BBI3BAHHOM JIEIIO-
napusaument (depolarization-induced
suppression of inbinition, (DSI).
BpUIO CAEeNaHO NPENNONOKEHHE, YTO
11 BOBHUKHOBEHHS DS 13 MOCTCH-
HaIITUYECKOI'O HEHPOHA JOJIKEH BbI-
CBOOOIUTBHCS KAKOM-TO HEU3BECTHBIN
NOCPEAHUK, KOTOPBIH [TOJIKEH [OO-
CTUYb NPECUHANTUYECCKUNA HEUPOH,
Boienasaomu '’AMK, u nogaBuTh €€
BBICBOOOK/ICHUE.

Takas peTporpasnasgnepeiada HepB-
HBIX CUTHAJIOB 10 CHUX IIOP OTMEYAIACh
TOJBKO B PA3BUBAIOMIEUCA HEPBHOI
cucreme. EciM OHA y4acTBYET U BO
B3AMMOJICUICTBUH 3pPEJIBIX HEUPO-
HOB, HE UCKJIIOYEHO, YTO OHA UTI'PAET
BAXKHYIO POJIb BO MHOTUX IIPOLIECCAX,
MNPOUCXOAANIUX B T'OJOBHOM MO3IE.
PeTporpasHas CUrHaJIU3aLHsA, K IPH-
Mepy, MOXeT obsieryaTrh T€ (POPMBI
HEHPOHHOM nepepaboTKu NH(OpMa-
LI, OCYIIECTBIEHNE KOTOPBIX C IIO-
MOIIIBIO OOBIYHOM CHUHANTUYECKON
nepejadu IpeCTaBAsAeTCsA IpodaeMa-
TUYHBIM HJIM BOOOIIE HEBO3MOKHBIM.
CTaHOBUTCA SACHO, KAKyIO Ba’KHOCTD
IS HEMPOMU3UOIOIUH UMEJIO BbIAC-
HEHHUE NPUPOJBLI PETPOrPAAHOTO CUT-
Haya. Ho Kakue 6bl BEMECTBA YIYCHBIE
HU UCIBITBIBAJIM HA POJIb €I'0 IIOCPE-
HUKA4, HU OJHO U3 HUX HE ONPAB/bIBA-
JIO UX OKUJAHUM.

B 2001 r. onviH 13 aBTOPOB 3TOM CTA-
TbU (P. Hatikomnm) BmecTte ¢ Pertuenom
VYunconom (Rachel I. Wilson) u3s
KanudopHUHCKOrO YHUBEPCUTETA
B CaH-®PaHIIMCKO OOHAPYKUIIH, YTO
BCEM KPUTEPHUSIM TAUHCTBEHHOTO )

Poa)xep Hamkoaa (Roger A. Nicoll), npodeccop dapmakorornm KaampopHmin-
CKOro yHuBepcuteta, v bpaaam dapxep (Bradley E. Alger), npodeccop dusmo-
AOTUN N NICUXMATP UM MEANLIMHCKOM LUKOABI M3PUAEHACKOTO YHUBEPCUTETA, YAEH
HAUMOHAABHOM AKAAEMUN HAYK U AQYPEAT NpemMnmn M. feHpmxa BuaaHaa, co-

TRYAHUYAIOT C KOHLA 1970-X IT.
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PACCTPONCTBA, KOTOPBIE MOJKHO NEYHTb KAHHAGHHOMJIHBIMM NPENAPATAMM:

MHorune pakosble 60AbHbIE (BBEPXY)
KYPST MOPUXYQHY, NMbITASCb
M360BUTLCS OT TOLUHOTBI, BbI3BOHHOM
xmmMuoTepanuen. MNMpenaparsl,
YCUAMBAOIOLLME AU BAOKMPYIOLLME
30 deKTbl COBCTBEHHbIX
KOHHOBWHOMAOB MO3ra, MOTYT
VMICMOAB30OBATLCS AASI ASHEHNS CAMBbIX
PA3HbLIX PACCTPONCTB U HEAYTOB.

Tpesora.

XPOHNYEeCKAs TPEBOrA 1 MOCTTPABMATUYECKMI CTPECC CBSI3AHbI C
HEAOCTATOYHBIM KOAMYECTBOM SHAOKAHHABUHOMAHBIX PELIENTOPOB UAM CO
CAULLKOM HU3KOW BLIPDABGOTKON SHAOKAHHABMHONAOB B FOAOBHOM MO3Te.
AN OBASTHEHNS TAKOTO COCTOSIHMS yYEHbIE MbITATCS CO3AATh NMPENAPAThl,
NpPeACTBPALLaOWME PA3PYLIEHNE AHAHACMUAQ.

TYYHOCTb U PACCTPONCTBA ANMNETUTA.

[MPOTMBOPBOTHLIN NPENAPAT APOHABUHAA — KOHHOBUHOUAHOE COEANHEHME,
CTUMYAMPYIOLLEE ANNeTUT y 6OAbHbLIX C OCAQBAEHHBIM UMMYHUTETOM.
VlccaepoBATEAM MPEANOAATAIOT, HTO €0 AHTArOHUCTLI (COEANHEHUS,
BAOKMPYIOLLME KOHHABUHOMAHBIE PELENTOPbI) MOTYT MOACBASTL AMMNETUT.
OAHO 13 TAKUX COEAVHEHWI YCTMELHO NPOLIAO KAMHUYECKME UCTLITAHWS,
OAHOKO, K COXXOAEHMIO, Bbl3bIBAAO MHOTOYMCAEHHbIE MOBOYHbIE 3 PEKThI.

TowHoTA.

B npoaake y)ke nmeeTcs HECKOAbKO NPEnapaAToB (APOHABUHAA, HOOUAOH
M AP.), HOMOMWHOIOLLIMX MOAEKYASIDHOWN CTRYKTYPOW AKTUBHbBIV KOMMOHEHT
MapuxyaHbl (TTK) 1 CHUMAIOLLMX TOLLIHOTY, CBSI3AHHYIO C XMMUOTEPANUEN.

HeBpoAormyeckmne HapyLueHus.

AODAMUH (HEMPOTPAHCMUTTEP, TECHO CBSI3AHHBIM C YyBCTBOM

YAOBOABLCTBUS U ABUTATEABHBIM MOBEAEHUEM) CTUMYAUPYET BBICBOOOXAEHME
SHAOKAHHABWHOUAOB. PEryAnpyst Ux aKTMBHOCTb B FTOAOBHOM MO3re, y4YeHble
MbITAOTCS PA3PABOTATb HOBbIE MOAXOAbB! K A@HEHWIO BOAE3HU NMAPKMHCOHA,
HOPKOMOHUN U ARYTMX PACCTPOMNCTB, CBSI3ZAHHbIX C AOGAMUMHOBOM CUCTEMOM

MOa3ra.

BoAb.

B HEKOTOPbIX GOAEBbLIX LLEHTPAX FOAOBHOTO MO3rd BbISIBAEHO MOBbILLEHHOE
COAEPXXAHNE KOHHABUMHOMAHBIX PeLLenTopoB. MNpenapaTkl, CNIOCOOHbIE
B3ANMOAEMNCTBOBATb C HUMW, MOTAKN Bbl OBAEMYUTE XPOHMNYECKYIO BOAb.

MOCPEHUKA OTBEYAET OJAUH U3 H-
JOKaHHa6uHOUAOB (2-ATl"). Hccne-
JIOBATEJIN BBISIBUJIN, YTO COETUHEHHE,
OJIOKHpYIONEE KAHHAOUHOUITHBIC
pELENnTOPBl HAa INPECUHANTUYECKON
KJIETKE, IPENATCTBYET PA3BUTHIO DSI,
U, HA000POT, COEIUHEHUS, AKTUBHU-
pyomue penentopsl CBI, UMUTHU-
pyioT 3TOT (peHOMEH. BCckope ObLI0
OKA3aHO, YTO Y MBIIIEH, JUIMIEHHBIX
KaHHAO6MHOWUJHBIX PELENTOPOB, HU-
KOorJla He BO3HUKAeT u DSI. YuyeHbie
NPUILIN K BBIBOAY, UTO PELEHTOPHI
Ha NIPECUHANTUYECKUX TEPMHUHAIAX
IFT'AMK-HEHPOHOB HNPEAHA3HAYCHBI
JUI1 OOHAPYKEHUSI KAaHHAOMHOW/IOB,
BBICBOOOXKAAIONMMXCS U3 MEMOPAH CO-
CEIHUX ITOCTCUHANTHYECKHUX KJIETOK,
U MOCJEAYIONETO C HUMH B3aUMO-
JCHUCTBUS.

B ckOpOM BpEMEHHU CTAJIO SICHO, YTO
DSI — Ba>XHBIM KOMITIOHEHT JCSTCIb-
HOCTU Mo3zra. Ilpexopsias Aenpec-
CUS-TOPMOKEHUE YCUJINBAET [JIU-
TEJIBHYIO NOTEHIIUAIINIO, T.€. IPOIECC

YCHJIEHU S CUHAIICOB, 6J1aroiapsi KOTO-
POMY IPOUCXOAUT 3aIIOMHUHAHUE UH-
dopManuu. 3aIOMUHAHUE U IIEPEJaAdy
UH(OPMALIMHN HEPEJKO ONOCPEAYIOT
He6OoIbIINE IPYNIIBI HEUPOHOB, 4 HE
KPYNHBIE HEHPOHHBIE MONYJIALUY,
U SHJOKAHHAOMHOMJBl KAK HEJIb3s
JIydIle IOAXOAAT A1 BO3AECUCTBUSA HA
MaJIECHbKHE aHCAMOJM HEPBHBIX KJlE-
TOK. Byaydu >KHPOPACTBOPHUMBIMU
COEJUHEHUSAMHU, OHU HE MOTYT JU-
(GYHAUPOBATb B BOAHOU Cpefie HA Ka-
KO€-TU60 3HAYUTEIBbHOE PACCTOSIHUE,
a 3 PEKTUBHBIC MEXAHNU3MBI OIJIO-
LEHUA U Pa3pyHIeHUsl OrPAHUYUBA-
IOT UX AaKTUBHOCTb KODOTKHUM HMHTEP-
BaJIOM BpeMeHU. Takum o6pazom, DS/
NPEACTABNAAET COOOI KPATKOBPEMEH-
HBIH JIOKAJbHBIH (PEHOMEH, MO3BO-
JAOIMUAN OTAEAbHBIM HEMPOHAM HA
HeOOJIBIIOE BPEMA OTCOEAUHATBCA OT
CBOUX COCEJIEH U KOAMPOBATD IOCTY-
MAOIYIO K HUM HH(POPMAIIHIO.
ITocnegHue OTKPBITUA IPOJIUBAIOT
CBET H4 CBSI3b MEXJY HEHPOHAJIbHDI-

MU 3P PEKTAMU IHJOKAHHAONHOUIOB
U UX NOBEJAECHYECKUM U (PU3UOIOI'U-
YECKHM JEUCTBUAMMU. VcciieoBaTenu,
usydaromue GU3HOJIOTNIeCKHE MEXA-
HU3MBbI TPEBOT'U, OOBIYHO BBIPAOATHI-
BAIOT y TPBI3YHOB YCJIOBHO-pedIIeK-
TOPHYIO CBA3b MEXKAY KaKHM-HUOYIb
pasapaxkuresieM (CUrHaJIoM) U (haKkTo-
pPOM, BBI3BIBAIOIIMM Y >KHMBOTHBIX
cTpax. Bo BpeMsa Tako¥ mpoueaypsl
HEPEAKO UCHONb3YETCA 3BYK B COUETA-
HUHU C HENPOJOJ/IKUTENBHBIM Pa3apa-
JKEHUEM JIATIOK I'PBI3YyHA CI1A0BIM JJICK-
TPUYECKHUM TOKOM. Yepes HEKOTOPOE
BpEMs, YCABIMAB 3BYK, JKUBOTHOE 34-
MHPAET B OXKUJAAHUH JIEKTPUUIECKOTO
yaapa. Eciu ke 3ByK pa3 3a pa3oM HeE
COIPOBOXKJAETCA 3JIEKTPO-O0JIEBbIM
pasgpa’keHuEM, OHO NEPECTAET €ro
OOSATHCS: BBIPAOOTAHHBIN YCJIOBHBIN
pednexc yracaet. B 2003 r. J[>KOBaHHU
Mapcukano (Giovanni Marsicano) u3s
HuacTuTyTa ncuxuatpuu um. Makca
ITnanka B MIOHXEHE TOKa3aJl, YTO
MBIIIH, B MO3I'€ KOTOPBIX OTCYTCTBO-
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Banu CBI, 6bICTPO HAYYHJIUCh OOATbCS
3BYK4, YPEBATOI'O OOJIEBLIM PA3APAKE-
HUEM JIaIl, HO, B OTJIIMYUE OT KUBOT-
HBIX C UHTAKTHBIMU CBI, HE MOTITH
OCBOOOAUTBLCA OT CTPAXa, KOIZAd 3ByK
MEPECTABAJ COUYETATHCA C OOJIBIO.
Pe3ynpTaThl NOAOOHBIX MCCIEN0OBA-
HUI NOKA3BIBAIOT, YTO dHJOKAHHAOHU-
HOUJBI UT'PAIOT BAKHYIO POJIb B YCT-
PpAaHEHUH OTPHULATEIbHBIX 3MOLIUI
U 60/, CBA3AHHBIX C IIPOIJIBIM OIIbI-
TOM. He HCKIIOUEHO, YTO aHOMaJIbBHO
HU3KOE KOJIUYECTBO KAHHAOMHOM/I-
HBIX PELENTOPOB UJIM HEAOCTATOYHOE
BBICBOOOK/ICHHUE SHIOT€HHbBIX KAHHA-
OUHOMJOB B TOJIOBHOM MO3I'€ CBSA3aHbI
C CHHIPOMOM IIOCTTPABMATUYECKOTO
crpecca, GoOUIMU U HEKOTOPBIMHU
(dpopmaMu XpOHHUYECKON 60u. Takoe
NPEANONIOKEHUE NOATBEPKAACT (PAKT,
YTO HEKOTOPBIE JIIOAM KYPAT MaAPUXYya-
HY, YTOOBI CHATB TpeBOry. Kpome Toro,
BIIOJIHE BEPOATHO, YTO CUHTETHYECKHE
AHAJIOTU S3HJAOKAHHAOMHOUOB MOIJIN
OBl IOMOYB JIIO/ISIM OCBOOOXKJATHCS OT
HENPUATHBIX BOCIIOMHUHAHHUHI, KOTJa
CHUTHAJIbl, KOTOPBIE OHH NIPHUBBIKJIH AC-
COLIMUPOBATDL C H6OJIBIO U OIACHOCTDIO,
MPUOOPETAIOT B PEAJIbHOU JKM3HHU CO-
BEPIICHHO UHOE 3HAYEHHUE.

HoBsble TepaneBTUyecKue
MOAXOADI

HecMoTps HA TO 4TO (pU3HOIOTrUYEC-
KO€ JEUCTBUE «COOCTBEHHON MAPUXY-
AHBl MO3ra» M3y4E€HO €le HEJO0CTa-
TOYHO, YYEHBIE Y)KE€ 3aJyMBIBAIOTCSA
Ha/Jl pa3pabOTKOI HOBBIX IPENAPATOB,
OCHOBAHHBIX Ha MCIIOJb30BAHUHU 1I€-
JIEOGHBIX CBOMCTB KOHOILIN. B npojaske
YK€ UMEIOTCS HAOMJIOH, APOHAOUHA
U HEKOTODPBIE IPYTU€ CUHTETUYECKHUE
ananoru TTK, KOTOpBIE YCTPAHAIOT
TOWIHOTY, BBI3BIBAEMYIO XMMUOTEPA-
MUEH, U yIY4dIIalOT ANNETUT Y 60/b-
HbIx CITH Iom. Jpyrue KaHHAOUMHOUABI
06J1er4aroT 60JIb IPU MHOI'OYHUCJICH-
HBIX 3260s1eBanuAX. KpoMe Toro, oqun
M3 AHTArOHUCTOB CBI (BemecTs, 0710~
KHUPYIOIIUX M BBIBOAAIMX U3 CTPOS
3TH PELENTOPBbI) XOPOHIO NPOABHUII
ce6s B psAJIC KITMHUYECKUX UCIIBITAHUI
MIPU JIEYEHUU TYYHOCTHU U OKHUPEHUSL.
OIHAKO 3TH JIEKAPCTBA HE 061aAaI0T

MHAMMCKME GAKMPbBI TOTOBSIT

OQAHT 1 TAHAXKY (PUCYHOK CEPEANHBI
XVIIIB.). IcTOpUS MAPUXYQHbI YXOAMT
KOPHSIMM B TAYOb BEKOB: MEPBble
YNOMUHQOHWS O €€ MEANLIMHCKOM
NPUMEHEHNN COAEPXKATCS B APEBHNX
KUTANCKMX N €rUNETCKUX TEKCTAX.
NAEHTUDUKALMS AKTVBHOTO
KOMMOHEHTA MAPUXyaHbl, TIK,
MPUBEAQ K OTKPBITUIO COOCTBEHHOW
«MAPUXYQHbI» TOAOBHOTO MO3ra —
SHAOKAHHABUHOMAOB.

CIEU(UIYHOCTBIO B OTHOIIEHUH TEX
OTJEJIOB MO3T4, AEATEAbHOCTD KOTO-
PBIX HYX/JAE€TCSI B KOPPEKTUPOBKE.
HanpoTus, OHM BO3JEUCTBYIOT HA Ca-
MBbI€ Pa3HBIE MO3I'OBBIE CTPYKTYPHI,
BBI3bIBASl T'OJIOBOKPYXEHHE, COHJIN-
BOCTb, PACCEAHHOCTD M PACCTPOUCTBO
MBICJIUTEIBHOU JIEITENBHOCTHU.

[Ipo6aemMy MOKHO OBLTIO OBl PENIUT,
MOBBICUB POJIb dHJOT€HHBIX KaHHA-
OuHOUJOB opranusma. Ilpu 3TomM ux
YPOBEHb MOKHO OBLIIO ObI IIOBBIIIATH
TOJIBKO B T€X OTJI€/IAX MO3T4, I7IE OHU
HY>KHBI B JAHHBIFI MOMEHT BDEMEHU, HE
BBI3bIBASI TOOOYHBIX 3(P(PEKTOB BCIEAC-
TBUE ITOT'OJIOBHOM AKTHUBAIIUH MO3IO-
BBIX KaHHAOMHOWJHBIX PEIENTOPOB.
B Hacrodmee BpeMs pa3pabaTbIBAIOT-
CslIIpenapaTsl, MIPENITCTBYIONINUE Pa3-
PYLIEHHIO S3HAOKAHHAOMHONUAA AHAH-
JaMHa IIOCJIE€ €rO BBICBOOOXKICHUSA
U3 HEPBHBIX KJIETOK. YeM Me/lIeHHEE
OyJIET pa3pylaTbCsl aHAHIAMUJ, TEM
MPOJOJ/IKUTENBHEE OKAXKETCS €ro yC-
MOKaMBAIOUIEE JEUCTBUE.

B omHux orpenax Mosra npeoot-
JAAI0MUM  9H/JOKAHHAOMHOU/IOM
CIIYKUT AaHAHAAMUJ, B IPDYIrux — 2-Al.
H3ydyeHne XUMUYECKUX NTyTeH o6pa-
30BAHUS ITUX IHJOKAHHAOMHOUJOB
MOKET HNPHUBECTH K CO3/TAHUIO Ipe-
1apaTOB, U30UPATENBHO BO3JCHUCTBY-
IOIMX HA TO UJIU MHOE COEIUHEHHUE.
M3BECTHO TaKXe, YTO 3IH/JAOKAHHA-
OUHOHUABI BBIPAOATBIBAIOTCS TOJIBKO
B TOM CJIy4ae, €CJIM HEUPOHBI pa3psi-
JKAIOTCSI HE OJUHOYHBIMHM HMIIYJIb-
caMy, a cepuaMu u3 5—10 paspanos.
IToaTOMy MOXHO OBLIO OBl pa3pabo-

TaTh JIEKAPCTBEHHBIE CPEACTBA, HU3-
MCHAIOIHUC XAPAKTCP UMIIYJIbCAITUU
HEPBHBIX KJIETOK, 4 CJIEJOBATEIBHO,
N HMHTCECHCHBHOCTH BbICBO60>K,HCHI/I$I
3HIOKAHHAOMHOUJOB. Beab ObLnu ke
CO3aHBI IPOTHUBOCYJOPOKHBIE IIPE-
apaThl, NMOAABIAIOIINE HEUPOHHYIO
CBEPXAKTHUBHOCTD, CBA3aHHYIO C Pa3-
BUTHUCM MUJICTITUYCCKUX ITPUITA/TKOB,
HO HC BJHUAKOINHNC HA HOPMAJbHYIO
JIEKTPUUECKYIO AKTUBHOCTD MO3T4.
H3ydyenue AevCTBUSA MAPUXYAHBI
4yAECHBIM OOPa30M MPUBEJIO UCCJIE-
JOBaTENEH K OTKPBITHIO dHAOKAHHA-
6unounioB. Perientops!l CBI, MOXOXE,
UMCIOTCA Yy BCECX ITO3BOHOYHBIX JKH-
BOTHBIX, 4 3HAYUT — O6HMOXHUMHUYEC-
KHE U (PUBHOTIOTHYECKHE CHCTEMBI,
HUCIIONIb3YIOMUE COOCTBEHHBIE MApPH-
XYaHONOJOOHBIE COCAMHEHUSA MO3TI4,
CYIIECTBYIOT yoke 500 MJIH. JIET. 32 3TO
BpCMA 3HI(OK21HH2[6I/IHOI/I,III)I IIPUCIIOCO-
OUIHCH BBITIOJTHSTD B OPTraHU3MC MHO-
TOYUCJIICHHBIC, TOAYAC OYCHb HCIIPO-
cThle (PyHKUIMU. B mocie1HHUE rogbl HAaM
CTAJIN TTOHATHBI JINIIb HCKOTOPBIC 13
HUX. DHAOKAHHAOMHOUIBI HE BIHSIIOT
Ha BO3HUMKHOBEHHUE CTPaXa, HO HEOO-
XOJUMBI JJIs1 €T'0 ITIPEOJOJICHM A, OHH HE
BO3JEUCTBYIOT HA CIOCOOHOCTD NPH-
HHUMATDb MUY, HO USMCHAIOT AlIIICTUT
U T.J. VIX IPUCYTCTBUE B CTPYKTYpPaX
MO3ra, CBA3aHHBIX CO CJIOKHBIM JBUT'A-
TE€JIbHBIM IIOBECACHHEM, MBIIIJICHHUEM,
OOYYEHHEM M IAMATDBIO, 3ACTABIAECT
NPEANONAraTb, YTO 3BOIOLMUA HaJe-
JINJIA 3TUX 3ATraJOYHBIX ITIOCPCIHUKOB
TOJIOBHOI'O MO3Ir'a 1 MHOI'MMHU IPYTUUMU
3aMeYaTEeIbHBIMH CITOCOOHOCTIMH. Ml

B Mmupe nayku
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CoBpeEMEHHbIN XYAOKHNK ASBUA XOKHU MPEACTABASIET PEAAUCTUYHOCTU XYAOXKHNKM PAHHETO BO3pOXKAEHMS
nopTpeT YeTbl ADHOAbOUHK (CM. CTP. 43), HANMMCAHHbLIN AOCTUTOAW, MPOPUCOBBIBASI MI3OBPAKEHMST, MOAYHYEHHbIE
MOCAOM HO AYOOBOWM AOCKE SIHOM BAH DMKOM B 1434., C NMOMOLLbIO AVH3 AW 3€PKAA, 1 3ATEM 3AMOAHSIS UX

B KOYECTBE AOKA3ATEALCTBA TOTO, YTO MOPA3NTEABHOWN KPACKAMMU,
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AsBup CTOpK

onmuka u peanusm

B HGKYGGTBE BOIPOXIERHA

Cyllectsyer
MHEeHME, BYATO
»Xrsonucubl XV B.
AOCTUIAN BbICOKOTO
YPOBHS PEAAN3MA
OAQroAQPs
NCMNOAb3OBAHWNIO
AVIH3 1 3€PKAA.
OAHOKO HEAOBHME
OTKPbITUSI
NOCTOBUAU 3TY
rMnoTesy noa
COMHEHVE.

Ha 3ape asnmoxu Peneccanca 0605b-
IIAHCTBO TPOU3BEACHUN 3aIIaTHOU
JKMBOITMCH OTIUYAJIOCh HEKOI YCJIOB-
HOCTBIO U Jaxke cxematusmoMm. Ho
HadyuHasg ¢ 1425 1. CTaay NOABIATHCSA
KAaPTUHBL, TOPAXKAIOIMIHE IOYTH (POTO-
rpaduyuecKoi peaTuCTUYHOCTBIO. TaK,
«JloprTpet [IskxoBaHHU ApHOIB(MUHU
C KEHOW» pabOoThl XyJOXHUKA IIEPH-
ofa panHero Bospoxaenus flna Ban
Ornka (Jan van Eyck, 1390? — 1441) Brie-
4aTJIAET CBOEH OObEMHOCTDIO, IICUXO-
JIOTUYECKOH ITTyOMHON 0OpPa30B, YETO
HE OBIJIO B 60JIEE PAHHUU NEPHUOA.
Brniepsble nepes HaMU TIOPTPETHI JKH-
BBIX JIIOZIEH, 4 HE BBIMBIIIJICHHBIX IIEP-
COHaXeM. YTO e IPOU3OIIO B MUPE
HCKYCCTBA?

3HAMEHUTBHIA COBPEMEHHBIN XY/IOXK-
Huk [I3Bug XokHu (David Hockney)
BBIIBUHYJI CMEJIYIO U IPOTUBOPEYH-
BYIO I'HIIOTE3Y, OO'bACHAIONIYIO IOSIBJIC-
HHE HOBOI'O UCKYCCTBA, UJIH ars novd.
OH 324BHJI, YTO IPOU3BEJCHUA II0-
xu Peneccanca CTOJNb PEATUCTUYHEL,
MOCKOJIBKY B HHUX IPHUCYTCTBYET TAK
HAa3bIBAEMBIN «OIITHYECKHUH B3IJISA/1»,
KOTOPBIM MHOSABUJICA B TOT MOMEHT,
KOIZla XYJOXKHHUKH CTAJIM C IIOMOIIBIO
JIMH3 U 3€PKaJI IPOELUPOBATh U306-
paKEHUS HA MOJOTHO WU UHYIO IIO-
BEPXHOCTD, 4 3aTEM IIPOPHUCOBBLIBATD
MX U 3aNIOIHATH Kpackamu. (Hanbonee

MOJIHO T€OPHUs1 XOKHH U3JI0KEHA B €T'0O
kHure «TariHoe 3HaHuE: PackpeiTHE
YTEPAHHBIX CEKPETOB CTAPBIX MACTE-
poB» (Secret Knowledge: Rediscovering
the Lost Techniques of the Old Masters),
usganHon B 2001 1.

H3BecTHO, yTO B XVIII 1 XX BB. HE-
KOTOpPBIE KUBOIMCLBI ACHCTBUTEIb-
HO MCHOJIb30BAJIH ONTUYECKOE IIPO-
E€LIMPOBAHUE U300PAKEHHUS HA XOJICT.
OJAHAKO COIJIACHO TUIOTE3€¢ XOKHH
TaKas METOJMKA IOABMJIACH HA YeT-
BEPTD TBHICAYECJIETHSA PAHBIIE, YEM ITO

IIPOM30IIJIO HAa CAMOM Jeje. XOKHHU
YTBEPK/AET, YTO UMEHHO C TEX IOp )

B Mmupe nayku
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SEPKANBHOE NPOEHPOBAHKE

BorHyToe 3epKkaA0 CO3AQET HA BKPAHE, YCTAHOBAEHHOM HO HEKOTOPOM
PACCTOSIHMM OT HETO, NepPeBEepPHYTOE 30BPAXKEHE 06bEKTA (CAEBQA BHU3Y).
MoAOBHbIE OTPAXKAIOLLME MOBEPXHOCTN MOXXHO PACCMATPUBATL KAK Chepu-
yeckune cekTopbl (Crnpasa BHU3Y). POKyCHOE PACCTOsSIHME 3EPKAAQ, Bbipe-
3AHHOrO 13 chepsbl, PABHO NOAOBUHE €€ PAAUYCA.

MNoaaowmm Ayy
—— O6beKT

BorHyToe 3epkano

CnpoeunpoBaHHOE
nepesepHyTOe
M306paKeEHNE

/l\

PoKycHOe paccTosiHne

BorHyTtoe
3€pPKANO

LleHTp chepsbl

[AQBHBIV GOKYC

UCTOPHUSA KUBOIUCU TECHO CBA3aHA
C Pa3BUTHEM ONTUKHU.

POusuk U ucKycctBosen [l. CToOpk
NPUMEHHUJI ONTHYECKHUE U KOMIIBIO-
TEPHBbIE METO/BI IJIS1 AHAJIN34 IBYX Pa-
00T BaH DHKa, KOTOpPbIE XOKHU U €TI0
corpyaHuk Yapn3 Panko (Chares
Falco), ¢pu3uk u3 Apu30HCKOTO YHU-
BEPCUTETA, IPUBOIAT B KAYECTBE JO-
Ka34TeJIbCTB CBOCH TEOPUU.

MpoeunpoBaHMe C NOMOLLbIO
3epPKaAa

ITo MHEHUIO XOKHH, XY OKHUKHU €IIE
B 1425 1. HaYaIU UCIIONb30BATD IIPU-
MUTUBHBIE KAMEPBI-OOCKYPHI (B KO-
TOPBIX MO3/HEE MOSIBUJIACH JIMH31),
CTAaBHIIUE NPEJIMIECTBEHHUIIAMHU COB-
PEMEHHBIX (POTOANNAPATOB, TOIBKO

6€e3 poTOMmIACTUHOK N POTONJICH-
KH. C IOMONIBIO COOUPAIONMIEH JIMH3BI
KaMepa COo3/1aBajia Ha IJIOCKOCTH pe-
AJIBHOE, HO IEPEBEPHYTOE U300PAXKE-
HUe 06bEKTA, KOTOPOE NPH MOonaja-
HUU CBETA HA 3KPAH MNOABIAIOCDH TAK
JKe€, KaK Ha (DOTONJIEHKE HPU IKCIIO-
HUPOBAHHUMU.

P cooOpa)keHUH HCTOPUUYECKO-
o ¥ TEXHHUYECKOI'O MNJIAHA ITO3BOJIMII
XOKHHM HCIOJIb30BATb IS MCCIENO-
BaHUI KaMepPy-OOCKypYy HE C JIMH3O0H,
a4 C BOTHYTBIM 3€PKaJIOM. YTOOBI CIIPO-
€LIUPOBATb IEPEBEPHYTOE U300PAKE-
HHE HA XOJICT WIN JOCKY, XYJOXKHHUKY
CJI€J0BAI0 TIOMECTUTH OOBEKT TaK,
4TOOBI HA HETO Ma/laJI COJIHEYHBIN CBET,
YU HAIIPAaBUTDb HA HETO 3€PKAJIO. 3aTEM
MaCTEP AOJIKEH ObLI IPOPHUCOBATD I1O-

MCCAEAOBAHUE TBOPYECTBA BAH 3MKA

B XYAOXHNK A3BUA XOKHU BEIABUHYA TEOPUIO, COTAOCHO KOTOpOW elle B 1425T.
HEKOTOPbIE XXMBOMUCLbI MPW CO3AQHUM CBOUX MPOWN3BEAEHNIM TANHO NpUMeE-
HSIAM ONTUYECKNE YCTPOWCTBA — AUH3bI 1 3EPKAAQ.

m K YNCAY KAPTUH, UICMOAB3YEMbIX AASI MOATBEPIKAEHMUS STOM rMMNOTE3bl, OTHO-
CcATCS ABE PABOTHI BOH DKA, BLINMOAHEHHbIE B MEPBOM NOAOBUHE XV B.
AHOAM3 0B6ENX STUX KAPTUH C MPUMEHEHWEM, B YOCTHOCTU, KOMMBbIOTEPHbIX ME-
TOAOB OTOBPAKEHUS N UHOPAKPACHOM pebAEKTOrPaAPUN MOCTABUA TEOPUIO

XOKHW MOA COMHEHME.

JIYYMBINYIOCA KAPTUHKY M HAJOXUTb
Kpacku. IIpaBma XOKHH NPU3HABAI,
YTO MOCIENHEE YIAETCA C TPYAOM.

CerogHsa Takas 3epKajabHAsA KaMe-
pa-06CKypa NPEACTABIAECTCA OYEHD
MPOCTBIM MPHUCHOCOOBIEHHUEM, HO BO
BpEMEHA BaH DIMKa OHA ObLIa CaMOH
COBEPIICHHON ONTHUYECKOU CHUCTE-
MO, TpeOYIONIEH BEMNYAHIIEH TOYHO-
CTU IIPU U3TOTOBJIIEHUU M YCTAHOBKE
3€pKaJla U NPESbABIAIONIEH TOpa3go
ooisee XKecTKue TpebOBAHUS K OCBeE-
MIEHUIO OO'BEKTA, YEM JIIO0AST APYrasl.
CTOpPKY HE y[1aJI0Ch HAUTHU HU OJJHOTO
NMHUCbMEHHOI'O MOATBEPXKICHUA COB-
PEMEHHBIX BaH OUKY YUYEHBIX, XY/IO0XK-
HUKOB MJIM MACTEPOB-3€PKAJIbIIHUKOB
TOMY, YTO KTO-IHM6O M3 HHUX BHJEI
U300pAKEHUA, CIPOECLHHUPOBAHHBIE
Ha 3KPaH C IOMOLIbIO JIMH3bI UJIH 3€P-
Kasa. OJHAKO ONHCAHUA JPYIUX OIl-
TUYECKUX CUCTEM M MEXAHHUYECKUX
NPUCIOCOONEHUI [AJd PUCOBAHUA
COXPAaHUIUCH. [I0O3TOMY OOBACHUTD
OTCYTCTBUE JOKA34ATEJbCTB CyLECT-
BOBAHMA NPOEKTOPAa XOKHU KparHe
CJIOKHO.

CTOpPK pacCMOTpPEN TPU KIIOYEBBIX
TEXHUYECKUX NapaMeTpa MPOEKTO-
pa Ha OCHOBE BOTHYTOTO 3€pKaJa.
IlepBpIft M3 HUX — (POKYCHOE pac-
CTOSIHUE (JUCTAHLIMA OT 3€pKaja JO
I71aBHOTO (poKyca). Boruyroe 3epka-
JIO OTPaKaeT MaJaiolMe Ha HETO Ma-
paJulesIbHBIE JIy4YH TaKHUM O6Pa3oM,
4TO BCE OHHM NEPECEKAIOTCA B TOY-
K€, Ha3bIBAEMOU IJIABHBIM (POKYCOM
(MMEHHO B [JAHHYIO TOYKY HYKHO
IIOMECTHUTD TPYT IJI TOI'O, YTOOHI O-
OBITb OT'OHB C ITIOMOLIBIO COJTHEYHOI'O
cBeTa). IUCTAHIINS MEXY OOBEKTOM,
3€PKaJIOM U OCHOBOH, 6J1arofaps Ko-
TOPBIM MOKHO IOJY4YUTb OTOOPAXKeE-
HUE, ONPEAEIIECTCA MATEMATHYECKOM
GOpMYyNIOHA — YpPAaBHEHHUEM 3€PKaJa.
B cBOIO odepenb, 3TH PACCTOAHHUA
ONPEJEIAIOT pa3MepP NPOECLUPYEMO-
ro uszoopaxenus. Hanpumep, 4To6bI
CHATDb KPYIIHBIM IIJIAHOM MI'PDAIOLIETO
oeric6onucta, pororpad AOIKEH UC-
MOJIb30BATH AJIUHHOQPOKYCHBIH O0'b-
E€KTUB (TEJIEOOBEKTUB), 4 UTOOBI CPO-
TOTPapUPOBATHh MACCY OOJIEIBITUKOB
Ha TPpUOYHAX — KOPOTKO(POKYCHBIH
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KANG IN PROC. MEASURING ART: A SCIENTIFIC REVOLUTION IN ART HISTORY, PARIS, MAY-JUNE 2003, AND IN HISTORICAL METHODS, VOL. 36, NO. 3;: SUMMER 2004 (rectified reflection in van Eyck’s painted mirror); © THE NATIONAL

PORTRAIT OF GIOVANNI ARNOLFINI AND HIS WIFE, JAN VAN EYCK, 1434 © THE NATIONAL GALLERY, LONDON (this page); FROM "REFLECTIONS OF REALITY IN JAN VAN EYCK AND ROBERT CAMPIN,” BY A. CRIMINISI, M. KEMP AND S. B.
GALLERY, LONDON (infrared reflectogram of hand): ELIZA JEWETT (perspective lines) (precending pages); ELIZA JEWETT AND TOMMY MOORMAN



JAMES SCHOENBERG AND DAVID G. STORK (3-D rendering of Arnolfiniroom); ANTONIO CRIMINISI ET AL. (rectified reflection in van Eyck’s painted mirror);

ELIZA JEWETT AND TOMMY MOORMAN (drawing)

SEPKAND B KOMHATE APHONbDUHM

XOKHV MPEAMOAOXKMUA, YTO U30BOPAKEHHOE HA KAPTU-

HEe BAH VKA BbIMYKAOE 3€PKAAO BbIAO MOCEPEBPEHO

C 06PATHOWN CTOPOHbI, NTEPEBEPHYTO U MICMIOAB3OBAHO

B KOYECTBE BOrHYTOro NPOELMPYoLLEro 3epKkaAd. YTobel
npoBepuTb a1y Teopuio, A. CTOPK OLLEHUA PA3MEPDI
M306PAXKEHHbBIX HO KOPTUHE NPEAMETOB U UX PACMOAO-
»>KEeHMe B KOMHATE. 3aTeM, MOAb3YSICb 3AKOHAMW reomeT-
pPUYECKOM OMTUKM, BBIMUCAUA MECTOMOAOKEHME MPOELIN-
PYIOLLETO 3€PKAAC Y MOABOEPTA, C MOMOLLbIO KOTOPbIX
MOAYYEHbI U30BPAKEHMUS TEX PA3MEPOB, KOKUE Mbl BUAUM
HO KAPTUHE BAH DNKA (CM. KOMIbIOTEPHYHO MOAEAbL BHU-
3y). HaOKOHeL,, MCNOAbB3YS YPOBHEHNE BOTHYTOIO 3€PKAAQ,
OH PACCHYUTOA GOKYCHOE PACCTOSHNE, KOTOPOE AOAXKHO
BbIAO METb NPOoeUVpYoLLEE 3€PKAAO, — OHO COCTOBUAO

OKOAO 61 cM. TaknMm oB6pasom, chepa, 13 KOTOPOW ero
MOXXHO BbIAO BbIPE3ATb (OHAO MOKA3AHA HO MOAEAM B BUAE
KPOCHOWM OKPYXKHOCTN), AOAXKHA BbIAQ IMETb ANAMETP
OKOAO 2,4 M. AHOAM3 MOKA3AA, YTO POKYCHOE PACCTOSI-
HVE 3ePKAAQ, MOAYHEHHOE 0BpaLLeHnEM N30BPAKEH-
HOTO HO KOPTUHE, AOAXKHO COCTABASTL MPUMEPHO 18 CMm,
T.e. ero CAEAOBOAO Bblpe3aTb 13 chepbl pnametpom 0,7 m
(CUHSIST OKPY>XKHOCTB). 3HAYUT, OHO HE MOTAO ObITb NPOELIM-
pyoWwmnM. Apyrie pacyetbl M 3KCMEePUMEHTbI MOKA3OAN,
4YTO OCBELLEHHOCTb B KOMHOTE APHOABGUHN BbIAQ CAULL-
KOM CAQBOW AASI TOAYHEHUS U3OBPAXKEHMS], KOTOPOE
MOYXXHO BbIAC Bbl NPOPUCOBATL. KpoMe TOro, MpoeKkums
MOTAQ MOAYYUTBLCSI HEPE3KOW, YTO MPUBEAO Obl K NOTEPE
MEAKMNX AeTaAeN (CPQABA BHU3Y).

KOMMNbIOTEPHAY MOAEAb KOMHATbI

Bbinyknoe
36pPKANO
HO KAPTUHE

Coepa pnametrpom 0,7 m

PacuetHoe
MOAOXKEHME
BOTFHYTOrO
3epKana

Coepa
ANAMETPOM 2,4 M

CnpoeunpoBAHHOE HO AOCKY
rnepeBepHyToe N30BpaXKEHUE

M3OBPAXEHUE B 3EPKAAE C UCNPABAEHHBIMU
NCKAXEHUAMU

AAs onpeAeneHms GOKYCHOro PACCTOSIHUS M306-
POYKEHHOTO BAH DMKOM 3€PKOAC

CTOpPK MPUMEHWNA KOMMbIOTER-
HbIM METOA, PA3PABOTAHHbBIN
AHTOHMO KPUMUHM3M N3
KoMnaHum Microsoft
Research B Kembpuaxe
(BeAnkobputarug),
MapTuHom Kemnom 13
OKCcHOPACKOro yH1Bep-
cuteta n KaH CuH-brHom

13 Microsoft Research B
PeaMoHAE, WIT. BOLWMHITOH.
Takom noaXoA NO3BOAUA
MCCAEAOBATEAID «MOAOTHATLY
POANYC KPUBU3HBI BIMYKAOTO
3ePKAAQ TAK, YTOObI CKOPPEKTU-
POBATb HOMUCOHHbBIE XYAOXKHNKOM

AETAAU, CIPSIMUB AUHUN OTPADKEHHbBIX

OKOHHOTO NepenAeTa, ABEPHOM KOPOBKM N BAAOK.
MNoAy4YeHHOE TaKM 06pPa30M GOKYCHOE PACCTOSIHNE
HOPWCOBAHHOTO 38PKAAQ COCTABUAO NMPUMEPHO 18 CM.

MWHUMOABHOE MITHO PA3MBITHAS

OTPaXKEeHHbIN AyY

1 ‘ ‘

Aocka

il BorHyTtoe
3€PKANO

fW MNMaaqoWwmm Ayy

ECcAM n306padkeHHOe HO KAPTUHE BAH DMKA
BbINMYKAOE 3€PKOAO MOBEPHYTb APYrOM CTOPOHOM
AN POELIMPOBAHNS M30BPAKEHNS HO AOCKY,
MUHUMOABHOE MSITHO PA3MbITUS OPMUPYEMO-
ro VM U306PMKEHWS — HOMMEHbBLLEE CBETOBOE
MSITHO, CO3AQBAEMOE HO SKPAHE TOYKOM OObeK-
TA, — UMEAO Bbl AMAMETP OKOAO 1 CM, HTO HEAO-
CTOTOYHO AASI OTOOPANKEHUSI MEAKNX ASTAAEN,
VIMEIOLLMXCS HO KAPTUHE.

B Mmupe nayku
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NHACGTPA

XOKHM CYUTAET, 4TO AKOCTPA B KOMHATE APHOALOUHU N306-
POXKEHA B TOYHOM NepCneKTnBeE, KK €CAN Gbl OHA BbIAQ
CPWCOBAHA C ONTUYECKM CNPOELMPOBAHHOIO N306pa-
XKEHUS. AAS MPOBEPKM STOTO YTBEPXKAEHNS CTOPK MPOBEA
NepCneKTUBHbIM AHAAM3 PUCYHKA. AAS HOYAAO OH AOMYC-
TUA, H4TO 3TA LWECTUPOXKKOBAS AOCTPA UMEET B MAQHE (10-
KQ3QHHOM CAEBQ) CTPOTYO CUMMETPUIO LWECTOTO MOPSIAKA.
Ha Ato6om nape pOoXKKOB (LUBETHbIE TOYKM) COOTBETCTBEH-
Hbl€ CTPYKTYPHbIE SAEMEHTbI OMPEAEASIKOT NMPSIMbIE AVHUW,
NAPAAAEAbHBIE MOAY Y NEPNEHAMNKYASPOHBIE BEPTUKOABHOMN
MAOCKOCTW, AEASILLLEN MOMOACM YTOA MEXAY POXKAMM
napsbl, N, CAEAOBATEABHO, MAPAAAEABHBIE ARYT APYTY

B MPOCTPAHCTBE (0AHQ 13 BO3MOXKHbIX KOMOUHQLIMK TAKNX

i

KomnbloTepHas MOAEAb
C TOYHOM NepCneKTUBomn

MAaH AlOCTPBI

3putenb TouKa CXOXKAEHMS

AVHWV MTOKA3AHA HA NAQHE). ECAM peaAbHOS ACTPA,
MN306PAXEHHAS BAH DNKOM, AENCTBUTEABHO BbIAG CUM-
METPUYHOM (MAM MOYTV CUMMETPUYHOM), TO B MEepPCneKTnBe
PACCMOTPEHHbIE BbILLE AUHNN AOAXKHBI ObIAK Bbl CXOAUTHCS
B TOUKY CXOXAEHUS (PUCYHOK B LieHTPe). OAHOKO NpoBe-
AEHHbIE HA KAPTUHE BAH DMKA NpsIMble (CMPAaBQA) HATAE He
nepeceKkakTCs. DT0 rOBOPUT O TOM, YTO CBETUABHUK AUOO
He BbIA CPMCOBAH CO CNPOELMPOBAHHOIO N306padKe-
HUS, ABO OH BbIA HECUMMETPUYHBLIM. YTOGbI NPOBEPUTL
BO3MOXXHOCTb CYLLLECTBOBAHWS PEAABHON ACUMMETPUY-
HOM AtOCTPbI, A. CTOPK U A. KPUMUHN3N MCMOAB3OBOAM
KOMMbIOTEPHOE MOAEAUPOBAHKME (BHM3Y), A 3QTEM MO-
BEPHYAU M30BPKEHNS ABYX POXKKOB Y HOAOXKUAN UX APYT

Y AOCTPBbI,
N306pPAXXKEHHON BAOH DNKOM,
HeT TOYKU CXOXKAEHUS.

/. o1

HIMPOKOYTOJIBHBIM OOBEKTHUB HJIH  HHUJAEPIAH/ICKOI'O

BOBpO)K,HCHI/IH. IIOJIOKCHUU HUTAJBAHCKOTI'O KYIIIAd

JlaKe «pbIOMI 171a3». Bropoit mapa-
METpP — APKOCTb CHIPOELUPOBAHHOTI'O
N300paKEHUS, 3aBUCAINAS OT (POKYC-
HOI'O PACCTOAHUSA 3€PKAJIA U IVIOI AN
€TI0 NOBEPXHOCTHU. TpeTui — reomer-
pudecKad NEPCHEKTHUBA: IPOCLUPYe-
MO€ 3€PKaJIOM OTPAKEHUE MOAYUHSA-
€TCSL TEM K€ 3AKOHAM IEPCIEKTHUBHI,
YTO M IIOJIy4aeMoe Ha (POTOILICHKE.
B xauvecTBE npuUMepa, JOKA3bIBA-
IOIIETO OCHOBHBIE IIOJIOXKEHUS €TI0
Teopuu, XOKHU TpuBoauT «Iloprper
BaH OHKa

4yeThl ApHOJAbPUHU»

(1434 1) — caMblii paHHUH HIEIEBP

OB ABTOPE:

CTOpPK U €ro KOJIJIETH HCCJIE/OBAIN
HECKOJIBKO JIECSITKOB KBaJPATHBIX
CAHTHUMETPOB B IEHTPAJIBHON 4ac-
TH KapTUHBL. ECIN UCTOPUKH HC-
KYCCTBa CIHOPSIT O CUMBOJHYECKOM
3HAYEHUU OTPAXKEHUS KAHPOBOH
CIIEHKH B U300PA’KEHHOM H4 KapPTU-
HE BBIYKJIOM 3€pKaje, TO YUYEHBIH
COCPENOTOYUJICS HA EI'O ONITUYECKUX
CBOMCTBAX — (POKYCHOM PACCTOSIHUU
M CBETOCHJIE, T.€. CTOCOOHOCTH COOU-
paTtb cBET. EC/IM NUCKYCCTBOBEBI CUU-
TAIOT, YTO POCKOIIHAS JIIOCTPA CBU/IE-
TEAbCTBYET O OGOTATCTBE U BBICOKOM

A3sup Cropk (David G. Stork) — cotpyaHMK KOMNAHUK Ricoh Innovations, Npo-
peccop anekTpoTeExHKN CTOIHGOPACKOTO YHMBEPCUTETA, TAE€ OH NPEnoAQeT TaK-
e HO GAKYAbTETE UCKYCCTB U MCTOPUKN NCKYCCTB. [TOAYUYMB CTEeneHb 6AKAAOBPA
B MOCCQ4YyCeTCKOM TEXHOAOTMYECKOM NHCTUTYTE U CTAB KAHAMAQTOM GU3NYECKMX
HOYK B M3pPUAEHACKOM YHUBEpPCUuTeTe, CTOPK CTAOA M3Y4aTb MCTOPUIO MCKYCCTB
B KOAAEAXKE YBACAM, PABOTAA B COBETE MO UCKYCCTBAM WTATA Hbto-Mopk. Mmeet
15 NATEHTOB, ONYBAMKOBAA MNTb KHUT.

ApHONB(MUHU, TOCETHUBIIETO HEKOT-
na HuaepnaHzael, TO UCCIEIOBATEIb
PaccMaTPUBACT CBETHIIBHHUK C TOYKHU
3PEHUA '€OMETPHUYIECKON IEPCIIEKTH-
BBI U IPOCITUPOBAHUSL.

CHenuanucTsl B O6JACTH KHUBOIIH-
CH CHPABEJIIMBO MIPEAOCTEPETrAIOT OT
CJIMIIKOM GYyKBaJbHOI'O BOCIPHSTUS
KapTHUHBL, HO €CJIM Mbl XOTHUM IOHSTh
TEOPHIO TEPCIEKTUBbI, Mbl JOJIKHBI
BMecTe ¢ XOKHHU IPUHATH TOT (HAKT,
YTO IPH CO3[JAHUHU ITOPTPETA UCIIOIIb-
30BaJIOCh BEChbMA TOYHOE KOITMPOBA-
HHUE CIPOCIIMPOBAHHOIO M306paKe-
HUSL

BrIyKJIOE 3€PKAIO, U306PAKECH-
HOE Ha KAPTHUHE, — BO3MOXKHO, CAMOE
3HAMEHUTOE B UCTOPUH HCKYCCTBA.
CerogHsi NMOMOGHBIE OTPAKAIONUIUE
ITIOBEPXHOCTH YCTAHABIMBAIOT HA
OMACHBIX NEPEKPECTKAX C IIOXOH
BUJMMOCTBIO, TAdK KaK OHU obecrie-
YUBAIOT BOAUTENSAM IIHUPOKUH YIOJ
0630pa. B oTan4ymne oT BOrHYTHIX 3€p-
KaJI, B HUX BO3HUKAIOT YMEHBIICHHbBIC
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FROM LEFT TO RIGHT: ELIZA JEWETT (drawing, perspective lines);

>
o
&
=
=1
<
0]
o
<
z
Q
<
z
w
T
T
©
<
>
ks
N
o
4
]
Z
>
z
<
2

LONDON (chandelier detail from Arnolfini portrait); ANTONIO CRIMINISI (computer simulation of chandelier arms)

JAMES SCHOENBERG and david g. stork (3-D rendering of chandelie



HO APYrd, KOK MOKA3AHO
cnpaBa. AHOAN3 BbISIBUA
3HAuYUTEAbHbIE (A0 10 CM)
POACXOXKAEHMUS MOAOKEHUI
COOTBETCTBEHHbIX SAEMEH-
TOB. VI3MepPEHNs 1 KOMMbtO-
TEPHbIN AHOAN3 APYTUX
CBETUABHUKOB TOM 3MOXM,
XPOHSILLMXCS B MY3€ESIX,
CBUAETEABCTBYIOT, H4TO
TAKAs CTeNeHb ACUMMET-
PUM PEAABHOTO O6bEKTA
MQAOBEPOSITHA.

Poxok 2

Poxok 1

~10 cm
i

Poxok 1

Poxox 2
(NoBepPHYTOS
1 CKOPPEKTU-
POBAHHAS HA
nepcneKkTney)

DTN COOTBETCTBEHHbIE SAEMEHTbI
AOAXKHbI BbIAV Bbl COBMACTL, BYAb

AKOCTPO CUMMETPUYHOWN.

NpsAMbIE MHHUMBIE U300PAKEHHUS, KO-
TOPBIE HEBO3MOKHO CIIPOELIUPOBATH
Ha XOJICT. XOKHHU NPEATIONIOKHUI, YTO
€CJIM BBIIIYKJIOE€ 3EPKaJIO IepeBep-
HYTb JPYTON CTOPOHOM, Er0 MOXHO
HUCNOJb30BATh B KAYECTBE BOIHYTOTIO.
«Ecnu nmocepebpuTh €ro OOpPaTHYIO
CTOPOHY U NEPEBEPHYTDH, BbI IIOJY-
YHUTE BCE ONITHYECKOE OOOPYJOBAHUE,
HEOOXOAMMOE I TOYHOIO U pea-
JIMCTUYHOTI'O U300PAXKEHUA AeTaIEH
Ha KAPTUHE».

YTO6BI IPOBEPUTD ITO MPEAIIOIO-
skeHue, CTOPK paccuuTan POKyCHbIE
PaCCTOSHUA KAK 3€PKajId, IPEAIION0-
JKUTEIbHO UCIOJb30BABIIETOCS A
NPOEUHUPOBAHUSA, TAK U TOT'O, KOTO-
poO€ MOTIIO 6BIIO OBITH NTOJYUYEHO Y-
Te€M OOpaIIEeHUs BBIIYKJIOTO. 3aTEM
OH CPaBHUJ UX (POKYCHBIE PACCTOSI-
HUA. COITIACHO pacyeTaM, IPOELUpy-
oIee 3€PKaI0 JOJKHO OBLIO UMETD
doxycHOe paccrosinue 61%8 cMm.
CreneHp MOIPENIHOCTH B JAaHHOM
Clydae ONPEAEAETCA OTCYTCTBUEM
TOYHOT'O IIPEJICTABICHHUA O PA3MeEPax

U PACIIOJIOKEHUU OOBEKTOB B KOM-
HaTte. 1511 GOKYCHOI'O pacCTOSTHUS
BOTHYTOI'O 3€PKaJid, IOJYYEHHOTO
B PE3YIAbTATE OOPAIIEHUS BBIITYKIO-
IO, paCY€eTHl a1y 3HadyeHue 18+4 cm.
Pazuuna MeX/1y JaHHBIMHU ITOKA34TE-
JIIMU COCTABJISIET OKOJIO 43 cM. DTO

XOJUMOTO JJIg 3TOT'O KPyra B UYEThIpE
pasa npesblmaeT (POKyCHOE PACCTOA-
HUE CAEJAHHOIO U3 HEr'O BOTHYTOT'O
3epKaysia. YTO6BI IOJYUYUTb 3€PKAJIO
¢ okycHbiM paccrosHueMm 61 cwm,
HY>KHO BBI/TYTH AP TUAMETPOM 2,4 M.
Bosee TOro, 3€pKajo, NpPeACTABIIA-
oliee cCo60M 4acTh UJICAIBHON Cce-
pBI, CO3/1aBAJIO Obl Pa3MBITOE H300-
pa’k€HHE KAXXJOU TOYKHM B KOMHATE
ApHonb(puHU. BenuunHa «1sTHA pas-
MBITUSA> OOJIKHA ObLIA, IO pACYETAM
CTOpK4, B HECKOJIBKO Pa3 IPEBBIMATD
pa3Mepbl CAMBIX MEJIKUX JeTaleld Ha
KapTuHe. JIIo60e HEN36€KHOE OTKIIO-
HEHHE OT HUJECANBbHON C(HPEepUUECKON
MOBEPXHOCTH €IIIE CUJIbHEE HCKAXKAIIO
OBl U306PAKEHHUE.

KpoMme TOro, peMecjJieHHUKHU 310-
XU BO3poxAeHUs CTOJKHYIHUCH ObI
C LEJIBIM PAAOM TEXHUYECKUX TPY[-
HOCTEN IIPU CEPEOPEHUHN U 3aKPEIl-
JIECHUU TA4aKOI'O 3€pKajia, KOTOpOe
TpeOyeT HAHECEHU HA IIOBEPXHOCTD
CTEKJIA TopsAYed CMOJbl. HaCKOIBKO
MU3BECTHO CIELMUAINCTAM, HU B OJHOM
My3€€ HET 3KCIIOHAT4, U3TOTOBJIEHHO-
ro TAKUM CIOCOOOM, B HU OJHUH JIO-
KYMEHT TOT'O BDEMEHH HE COLEPXKUT
YKa3aHHUH HA TO, YTO BOTHYTBIE 3€P-
KaJ1a IIOJIY4aJIMCh U3 BBIJYTBIX CTEK-
JIAHHBIX IIAPOB.

Taxum 06pa3oM, CYIIECTBOBAHUE
BOT'HYTBIX 3€PKaJ C HYKHBIM (POKYC-
HBIM PACCTOSHHUEM BO BPEMEHA BaH

ICKYyCCTBOBEADI MPEAOCTEPETAOT
OT BYKBAABHOTO BOCMPUSITUS]
XYAOXKECTBEHHbIX MOAOTEH,

O3HAY4€T, YTO 3€PKAJIO HA KAPTUHE
HE MOIJIO OBITh UCHOJb30BAHO IJs
OPOECIIUPOBAHUSA HEOOXOJUMOTO
N300paAXKEHUS.

JEeNCTBUTENILHO, TEXHOJOIUHU, CY-
IIECTBOBABIINE BO BPEMEHA BAaH DUKA,
HE IO3BOJISIIM U3TOTOBUTH U3 BBIIY-
TOT'O CTEKJITHHOT'O IIapa 3€PKaJIO, KO-
TOPOE MOTJIO OBITH UCIIOAB30BAHO JJIsI
MPOECIUPOBAHUS U300PAKEHUST TIPU
CO3/JaHUU nopTpeTa. Juamerp Heob-

DIMKa MajnoBepoATHO. Ho ecTp eme
OJHO MHTEPECHOE OOCTOATENBLCTBO,
OIIpOBEpraromee Teopuio XokHu. Eme
10 XV B. ICIOJIB30BAJIUCh MaJICHbKUE
OTpa’kaIOUME MOBEPXHOCTU M3 IO-
JIMPOBAHHOTI'O METAJL/IA, 001a1aI0IHe
HeOoNbIOoN cBeTocuion. Ilo pacue-
TaM CTOpKA, NOJYYHUBIIUM 3KCIIEPU-
MEHTAJbHOE IOATBEPXKIECHUE, I
MOJy4YEHU HA XOJICTE U3006PAKEHU
C TMOMOIIBIO 3€pKasid C HYXHBIM P
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KONHPOBAHHE MOPTPETA KAPRHHANA ANbBEPT

CornacHoO Teopumn XoKHW, BOH DMK CKOMMPOBAA C YBEANYEHNEM NOTPET KAP-
AVMHAAQ AABBEepPraTh, AAst 9TOTO PUCYHOK (CAEBA HA Cxeme) AOAXKEH OblA OblTb
MOMELLEH HO MOALGEPT MPU XOPOLLEM OCBELLEHNWN (ITPEAMOAOXKUTEABHO HQ
MPSIMOM COAHEYHOM cBeTe). AyBOBAsSI AOCKA AOAXKHA ObIAQ CTOSITb HO APYTOM
MOAbGEPTE B TAYOOKOW TEHW (CMPABA HQ PUCYHKE), YTOGLI CNPOELMPOBAHHOE
nepeBepHyTOoe CAQ60€e N30BPKEHNE MOTAO CTATb BUAMMBIM. 30TEM MACTED
AOAKEH BbIA MPOPUCOBATH CKOMUPOBAHHbIN PUCYHOK, MOBEPHYTh AOCKY B HY K-
HOE MOAOXKEHME N HAYATb MUCATH KPACKAMM,

Koraa nccaepo0BATEAb YMEHBLUMA HAMMCAHHbLIN
MACAOM nopTpeT AAabBeprati npumMmepHo Ha 40%
M HOAOXMA HQ PUCYHOK, CAEAOHHBIN cepebps-

PucyHok

HbIM KOPOHAQLLOM (CAEBQ), KOHTYPbI COBMOAM ThiAbHOS
C TOYHOCTBIO AO 1 MM, YTO CBUASTEALCTBYET Guejelelle

~ = BOrHYTOroO
0O BBICOKOWM TOYHOCTU MPUMEHEHHOTO BAH DIKOM 36PKAAG

METOAQ KOMMPOBAHMS. OAHAKO yXO HO OCHOB-

HOM MOPTPETE CMELLEHO BNPABO U yBEANYEHO NPUMEPHO HA 30%. XOKHU MPEAMOAOXKMA,
4TO B XOAE PABOTHI BAH DMK CAYHANHO TOAKHYA OANH 13 MOABOEPTOB UAM 3€PKAAO 1 MPO-
AOMKAA MPOPUCOBBLIBATL CMELLLEHHOE n30B6pakeHmne. OAHAKO XXMBOMUCELL BPSIA AU MOT
AOMYCTUTb MOAOBOHYIO ONAOLIHOCTb., HO OH MOT MICMOAB30BATE AAS YBEANYEHNST PUCYHKO
MOCLUTAGHbIN LUPKYAD.

Puyapa Tenaop 13 OperoHCKoro yHMBEpPCUTETA CAEACA YBEAUYEHHYIO KOMUIO

KAPOHAQLLIHOIO NOPTPETA KAPAMHAAQ AABOEPTATU C MOMOLLLbIO TOKOTO
NPUCNOCOBAEHUSs (KparHeE AeBOe ¢OTO). Konus (pMCyHOK psiaom) BbIAQ
OTCKOHWPOBAHA N HOAOXEHA HO OPUIMHAA. 306 aXKEHNS COBNAAM, 301
MCKAOYEHMEM OBAQCTMN BO3AE YXA. BO3BMOXHO, BOH 31K HOYAA KOMMPOBATH
CBOW PUCYHOK C AEBOW CTOPOHbI AULLA, MCMOAB3YS MOCLUTABHbIV LIMPKYAD,
4YTOObI HOMEYATH PACCTOSIHNS MEXAY PTOM U KOHYMKOM HOCQ, MEXAY ABYMSI
TAQ3AMW U T.A. MOXHO MPEAMOAOXMNTb, YTO PACTBOPA LIMPKYAS HE XBATUAO AASI
TOrO, YTOObLI OTMEPUTL PACCTOSIHME OT MOABGOPOAKO AO YXA, U MACTEP MOT HO
TAQ3 MEPEABUHYTb LIMPKYAb K KPQK FOAOBbI BO3AE YXA U MPOAOAXNTE PABOTY
C AQHHOTO MECTQ, YTO U MPUBEAO K CMELLLEHMIO 3TON AETAAN OTHOCUTEABHO

paHee CKONMPOBAHHOM YACTU AULQO.

(POKYCHBIM PACCTOSIHHUEM HEOOXOAHU-
MO OBLJIO, YTOOBI OO'BEKT OCBEIAJICS
NPAMBIM COTHEYHBIM CBETOM. OTHAKO
Ha nopTpere ApPHOJbMUHHU U IDY-
IMX KapTUHAaX [EPUOJd PAHHEIO
Peneccanca, xoropole XOKHHU IpPH-
BOJUT B KAa4ECTBE [JOKA34TEJbCTB,
COJIHLIE HE OCBEIAET H300PAKECHHBIE
UHTEPbEPBDL

He Ta nepcnekTtunsea

EcTp 1 pyroe CBU/ICTEIBCTBO, CTABS-
1iee IojJ, COMHEHHE TUIIOTE3Y O TOM,
YTO IIPH CO3/JAHUH CBOET'O IIPOU3BE/IC-
HUA BaH DMK UCIIOJIb30BAJI KAPTHUHKY,
CIIPOEIMPOBAHHYIO Ha JIYyOOBYIO JIO-
cKy. Takoe n3obpakeHue BCerga Nof-

YHHSIETCS 3aKOHAM IIEPCIIEKTHUBBI, 4 HA
KapPTHUHE BaH DHKA IMHWUH I10JId, OKOH-
HOT'O IIEPEIJIETA U JIPYTUX JIETATICH HE
CXOJSITCS B TOUKE MEPECEUYEHUs, KaK
JIOJIXKHBI 6bLIU OBL. [lepcriekTuBa IoC-
JIEAOBATENBHO HEMOCIEOBATEIbHA.
MeTon undpakpacHou pedueKkTo-
rpacuu BBISIBUJ IIPEJBAPUTEIBHBIC
HA0pOCKHU, CJI€JIAHHBIC MACISIHON
KPAaCKOH, a HE KapaHJAIIOM, 4 TAKKE
psan nepepaboToOK, OO6HAPYKEHHBIX
OJ] CJIOEM KPACKH MHOYTH H4 BCEX
KApTHUHAX, KOTOPBIE pacCMaTpPHUBA-
e1T XOKHU. B wacTHOCTH, HA TIOPTpE-
T€ APHOIB(MHUHU C JKEHOU XyTOKHHUK
B XOjie pabOThI HAJl IOJTOTHOM HEOJ-
HOKPATHO MEHSJI IOJIOKEHUE PYK, HOT'

M T'OJIOBBI CyNIpyTa. Bpsiz iu Bce 3TO ro-
BOPHT O TOM, YTO U300PA’KEHHUE ObLIO
CHa4yaJa CHPOEHUPOBAHO, 4 3ATEM
TIPOPHUCOBAHO.

PockomHas moctpa (mo-daamMani-
CcKU — lichtkroon, T.€. «CBETOBAsI KOPO-
Ha») HAITMCAaHAa 6€3 IPEJBAPUTEIbHBIX
3CKH30B. BO3MOXHO, 3Ta CJIOKHAS JIEe-
TaJIb PUCOBAJIACH HA OTKPBITOM BO3/1Y-
X€, HAa IPAMOM COJTHCYHOM CBCTY C IC-
MOJIb30BAHMEM Npoenuposanusd. I1o
YTBEPXKIACHUIO XOKHH, JIIOCTPA JaHa
«B U/I€AJIbHON NEPCIIEKTHUBE». TaK 1u
3TO HA CAMOM Jee?

YTO6BI OTBETHUTH HA 3TOT BOIIPOC,
CTOPK IpeX/ae BCEro MpPOBEJI JINHUU
4yepe3 COOTBETCTBEHHBIE TOYKU HA

43 B Mmupe nayku

ORI TUA\Y S P, I

mapm 20035

TOP LEFT AND MIDDLE: STAATLICHE KUNSTSAMMLUNGEN DRESDEN, KUPFERSTICH-KABINETT; TOP RIGHT AND MIDDLE: KARDINAL ALBERGATI, JAN VAN EYCK, 1435, KUNSTHISTORISCHES MUSEUM, VIENNA;

TOMMY MOORMAN (graphics, top right); BOTTOM: MICHELE TAYLOR (feff); RICHARD TAYLOR (right)



U300PAKEHUAX POKKOB JIOCTPHI (CM.
epe3 na cmp. 46—47). Tlo 3akoHAM
MEPCHEKTUBBI IIPU NPOECUPOBAHUHU
CUMMETPHUYHOH JIIOCTPHI C TOMOIIBIO
BOT'HYTOT'O 3€PKaJId BCE JIMHUH, TAPaJI-
JIEJIbHBIE B IIPOCTPAHCTBE OOBEKTA, HA
U3006paAKEHUHN AOJIKHBI IIEPECEYbCS
B TaK HA3bIBAEMOM TOUKE CXOXKAECHUA,
K4K JKEJIE3HOAOPOXKHBIE PEJIbCHl HA
¢dororpadumn CXoAsATCSI Y TOPU3OHTA.
OnHaKO NPOBEJEHHBIE HA U300paXKe-
HUU JIIOCTPBI JTUHHUH OKA3aJHUCh CO-
BEPIIEHHO 6E€CCUCTEMHBIMU.
B03MOXHO, 06BEKTOM JI51 CIPOELU-
POBAHHOI'O U300PAKEHHUA TOCTYKHIIA
ACMMMETpHUYHAas JocTpa. HO Kakosa
BEPOATHOCTb TOI'O, YTO PEAJbHBIN
CBETUJIBHUK, IOCTYKUBIINI BaH DKy
MOJIEIbIO, MOT OBITh TAKHM?
Antonno KpuMunuunizm (Antonio
Criminisi) n3 komnanuu Microsoft
Research B Kembpumxe (Benuko-
OpuTaHusa) U CTOPK NIPUMEHHIIN COB-
pPEMEHHBIE KOMIIBIOTEPHBIE AJITOPUT-
MBI IIOCTPOEHUA HU300PAXKEHUN 1A
«pa3BEPTHIBAHUS» IEPCIEKTUBBI KAXK-
JIOT'O POKKA JIIOCTPHI, 4 3ATEM HAJIOKHU-
JIM UX YK€ UCIIPABJICHHBIE BAPHUAHTBI
Ipyr Ha Apyra. Jlio6oe HeCOBNAAEHHUE
MOKHO CYMTATb JOIIYCTUMOM B )KHBO-
MMHCH NOTI'PEIHOCTBIO, HEOOXOAUMOI
JUISL TOT'O, YTOOBI NU300PAKEHHUE COOT-
BETCTBOBAJIO 3aKOHAM IEPCIEKTUBDL
OKa3aJ10Chb, YTO, €CJIH HEKOTOPLIE Jie-
TaJIM CBETUIbHUKA HAJOKHUJIMCh 1OY-
TH UAEAJIBHO, TO PA3HULIA B MOJIOXKE-
HHH POXKOB JocTUTacT 10 CMm.
DONBIIMHCTBO YYEHBIX CYHUTAET,
4TO BO BPEMEHA BAH DIKA PEMECIICH-
HUKH OTIHUBAJIN U3AENUA U3 OPOH3BI
WUJIH JPYrOro MEJHOTIO CILIABA B OJHOM
U TOH ke (pOpMe, MPUYEM YKPAILICHUA
B BUJE JIMCTBEB OTIMUBAIUCH BMECTE
C KOHCTPYKIIHEI. B TakoM cirydae pox-
KU JJOJIKHBI OBLIN OBITHb OJJMHAKOBBIMHU.
Kpumunusn u CTOPK NOATBEPAUIHN
3TOT (PAKT, IPUMEHUB TOT K€ AHAIN3
NEPCHEKTUBB K MNOJJIMHHOU MPOEK-
IIUH — COBPEMEHHOM (poTorpadpuun 1u-
TOI YETBIPEXPOKKOBOU JTIOCTPHI XV B.
CKOPPEKTUPOBAHHBIE M300PAKECHHUA
POXXKKOB COBHNAJIM — PACXOXKICHUA HE
NpEBbIMANI 1 MM. AHAJIOTUYHBIC UC-
CIeJOBAHUA HECKOJDbKUX OOJIbIINX

JIIOCTP U KaHJEIAOPOB B OPIOCCENb-
CKHX KOPOJIEBCKUX MY3€IX HUCKYCCTB
U MCTOPUH IMOKA3A/IU, YTO UX KOHCT-
PYKLIUH OTIMYAIOTCA ropasfo 607b-
e CUMMETPEH, 4eEM T4, KOTOPYIO
JaeT NPOEKUMUA XOKHH IS JIOCTPBI
ApHONB(UHYU HA KAPTUHE BaH DHKA.

B ocHOBe Teopun, yrBepKaaoOmen,
YTO XYJOXXHUK HCIIOJIb30BAJ MIPOEK-
LIUIO, JIEXKUT YBEPEHHOCTD, 4YTO OH HE
MOTI' Ha IJIa3 CTOJb TOYHO IE€PEIaTh
nepcrnekTusy. 1o npocsbe uccneno-
BaTeJIeN XyJOKHUK HUKonmac Yunbamc
(Nicolas Williams) HapucoBan He-
CKOJIBKO CJIOKHBIX CBETUJIBHHUKOB 0€3
UCTIOJIb30BaHUS (HOoTOrpadui, ONTU-
KM U KaKUX-THOO MPHUCIOCOOIECHUN
JUISL CO34AHUS NIEPCIEKTUBBL. AHAINU3
PHCYHKOB IOK43aJI, YTO NEPCIEKTHU-
Ba MepeJaHa NPEBOCXOAHO, rOpa3go

ONTHUYECKHUU IIPOEKTOP — NPHUMHU-
TUBHBIN ANUAHUACKOI, COCTOSMIUH
U3 JABYX MOJBOEPTOB M BOTHYTOI'O
3epkana. Ha ogun monnbepT, ocse-
LEHHBIA NPSAMBIMU J1Iy4dMH COJIHILIA,
ObII IOMELEH PUCYHOK, CAETAHHBII
cepebpsAHBIM KapaHAANIOM, 4 Ha
JPYroH, HAXOIANIUNUCHA, BEPOATHO,
B IIOMEIIEHUH, — JA€PEBAHHAA JOCKA.
Borayroe 3epKajgo CIpOEeLHUpPOBAIO
IEPEBEPHYTOE U30OPAKEHUE PUCYH-
K4 Ha JIOCKY, 4 XyJOKHUK IIPOPHUCO-
BBIBAJI €ro. XOKHU U PaIKO CTpOUIHn
CBOE IIPEATIOJIOKEHNE HA OCHOBE IBYX
OCO6EHHOCTEN: TOYHOCTU BOCIIPOM3-
BEJEHUA OOBbEKTA HA KAPTUHE U Ha-
PYILIEHUMU MOJIOXKEHHUA OTIEAbHBIX
JETaJeN, B YaCTHOCTH, yXa (Cm. puc.
na cmp. 48). Ha mopTpeTe OHO CABU-
HyTO Ha 30° Bupaso u Ha 30% GOb-

3Snoxa Bo3poykAEHMS1 BEPHYAC
XYAOXHUKOB K MASOACM

AHTNYHOCTW.

JIydIIe, 4eEM Ha U306PAKEHUH JIIOCTPBI
ApHOnbhUHHU. DTO JOKA3BIBAET, YTO
JUISL CO3[aHUS TOYHON NMEPCIEKTHUBBI
XOPOWEMY XYJOXKHHUKY IPOELHUPOBA-
HHUE HE HY>KHO.

MopTpeT KAPAUHAAA
AAbOeprartu
3arem CTOPK IPOAHATIU3UPOBAJ IOPT-
peT KapauHaia HuUKKouo Anb6epratu
(Niccolo Albergati) pa6oThl BaH DiiKa.
B 1431 r. XyIOXKHUK CAEIAJT IPEABA-
PHUTEIbHBIH PUCYHOK HAa CIIELMAJb-
HO 06paboTaHHOU OGyMare B TEXHUKE
cepebpsAHOIO KapaHjama, KOTopas
MO3BOJISIET MOJYYUTb OYEHDb UETKUE
n306paxeHuss. HECOMHEHHO, 3TO 6bLI
3CKMU3 I IOpTpeTa. B cinenyomem
roJly MacTE€pP BBIIIOJHHJ MAaCJIOM Ha
JEPEBAHHOI JOCKE YBEJIMYEHHYIO KO-
IMHIO IEPBOHAYATIBHOIO PUCYHK4, YTO
NOTPE6OBAIO NEPEHECEHU PUCYHKA
C OAHOM IJIOCKOW ITOBEPXHOCTH HA
JIPYIYIO.

PaKo, COTPYAHUK XOKHHU, MpPEJ-
TIOJIOKHUJI, YTO BaH DHUK UCIIOJIb30BAJI

1II€, YEM JIOJIXKHO OBIJIO OBITh (IIPUTOM
4TO MACHITA0 U306PAKEHUS OBLI YKE
yBenudeH Ha 40% 1O CpaBHEHUIO
C KapPaHAAIMIHBIM PUCYHKOM). XOKHH
U PanKo OOBACHAIOT 3TO TEM, YTO BAH
DK, IPOPHUCOBAB YACTH CIIPOEUPO-
BAHHOI'O HU300paKEHUA, CIyIaUHO
TOJIKHYJI OAUH U3 MOJBOEPTOB WU
3€PKAJIO M IPOJOJIKAJI PUCOBATD YK€
CMENIEHHOE N306Pa’KEHUE.

OJHAKO €C/1U 6Bl JKUBOITHCELL B XO/1€
paGoThl HEHAPOKOM U CIABHHYJI CIIPO-
€LUPOBAHHYIO KAPTHUHKY, BPAJ JH
OH HE€ 3aMETHUJ OBl HECOOTBETCTBHUSA
MEX/Y y>K€ Ha4€PTAHHBIM PUCYHKOM
U TIOMEHABIIHMM CBOE IIOJIOXKEHHUE
nzob6paxkenueM. CKENTUYECKUN uC-
CJEOBATENb IPOBEJ] 3KCHEPUMEHT
IO KONMPOBAHUIO PUCYHKA CEpeo-
PAHBIM KAPAHJAIIOM C IOMOIIBIO Ca-
MOZEIBbHOI'O 3MUAUACKONA HAa OCHO-
B€ HEOOIBIIOTO BOTHYTOI'O 3€PKaJIa.
YMBIIIJIEHHO CMECTUB yCTPOICTBO,
OH yBHJEJI, YTO HECOBIAJEHHUE CpPa-
3y e Opocaercsi B rnasa. TpyaHo
MIPEANONOKUTh, YTO XYIAOXKHUK, P
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CTOJIb THATEJIBHO PA6OTABIIMUNI HAJ
Ba’KHBIM 34K430M, MOI' HE 3AMETHUTD
OINNOKHU.

CKONMPOBATH KAPAHAAIIHBINA PUCY-
HOK MOKHO OBLJIO U C IOMOIIBIO MACIII-
TabHOrO UUPKYyNA (Reductionszirkel),
COCTOAMEIO U3 ABYX CKPEHIEHHBIX
CTEPKHEH, IAPHHUPOM COEJUHEHHBIX
IPYT C IPYIOM B TOUYKE, OTIMYHON OT
cpenHen. I 3Toro HeOOXOJUMO OT-
MEPUTD JBYMs OCTPUAMU HEKOTOPHBIH
OTPE30K HA OPUTUHAJIE U3006PAKEHH S,
4 32TEM IIEPEBEPHYTDH LIUPKYJIb U OCT-
pUAMU NPOTHBONOJOKHBIX KOHIIOB
CTEPKHEN HAHECTHU MACIITA6MPOBAH-
HOE pacCcToAgHHE Ha Komuio. CTOPK
nomnpocuis Puyapna Ternopa (Richard
Taylor) n3 OperoHCKOro yHuUBEpCUTe-
T4 CJICIATh TAKOH MACHITAOHBIA ITUP-
KyJIb U C €TI0 IOMOMIBIO CKOIIMPOBATD
C YBEJIMYEHUEM KaPaHJAIIHBIA MOP-
TpeT KapauHana Anpbepratu. Konus
OK43aJIaCb HA PEJKOCTb TOYHOH, HA
OOJIbILIEH YACTH PUCYHKA MOTPELIHO-
CTU HE NIpeBbIMAIN 1 MM. JIIO6OTIBITHO,
OJHAKO, YTO yXO OK4347I0Ch HECKOJIBKO
cMemeHHBIM. OObACHAETCS 3TO, BO3-
MOKHO, TE€M, UYTO 334 UCXOJHYIO TOUKY
Terinop BbIOpAJI JIEBBIM HUKHUH yTIOJ
N306PAKEHUS U HEJOCTATOYHO 60JIb-
IION IIPEAEIBHBIN PA3BOPOT LIUPKYJIA
MIPUBEJ K HECOOTBETCTBHIO.

Y10 XK€ NOCAYXXMUAO TOAYKOM?
Hrak, ecimu BaH DIUK HE NPUMEHAI
ONTHYECKUX YCTPOUCTB, YEM MOKHO
OOBACHUTD BHE3AMHBIN OBOPOT JKH-
BOIIMCU B 1425 I. K 60IbIIEN peaNnnc-
TUYHOCTHU? [IpUYMHON MOITIU OBITH
K4aK TEXHHUYECKHE U KYJIbTYPOJOI'H-
YECKHE INPOLECCH, TAK U Pa3BUTHUE
ONTUKU.

B smoxy pannero BospoxpaeHus
MOABJISETCA MACHAHASA )KUBOIUCH,
U BaH DHKaA JCHUCTBUTEJIBHO YacCTO
HAa3bIBAIOT OTLIOM 3TOH TEXHHKH
ucnonHenus. Temmnepa, IPUMEHAB-
mascsa B CPEJHEBEKOBOM HMCKYCCTBE,
NPaKTUYECKU HE IO3BOJIAIA JOOUTD-
Cs1 TAKOI'O 60raTCTBA LIBETA, KOTOPOE
CIIOCOOHO NOPHUAATH OO6'BEMHOCTH
n306paxeHnI0. C IOMOLBIO JKE MAC-
JITHBIX KPACOK MOKHO OBLIO CO3[a-
BATb IJIABHBIE MNEPEXOABl TOHOB,

HUCIIOJIb30BATh HOBBIE TEXHHYECKUE
NPHUEMBI (JIECCHDOBKY M HAJIOXKEHUE
CJI0€B) U O60ramaTh LBETOBYIO Ma-
JIUTPY APKUMH, HACBIIMIEHHBIMHU OT-
TeHKaMHU. Kpome Toro, Macjio o4eHb
MEIUIEHHO COXHET, 4YTO MO3BOJAJIO
XYIJOKHHUKY I'OldMU COBEPIIEHCTBO-
BATb CBOU IPOU3BEJCHUS.
IIpruMeEPHO B TO K€ BPEMS UTAJbAH-
CKHE JKUBOIHUCLIBI U300pENN JTUHEH-
HYIO IepCcHeKTuBy. OCHOBAHHASA HA
HUCNONb30BAHUMU JTMHUHU TOPU3OHTA,
TOYKH CXOXKJAEHHS U OPTOI'OHAJb-
HBIX JIMHUM, HAIPABJIAIOIMINUX B3IJIAL
K JAHHOM TOYKE, 3Td MAaTEMATUYECKAs
CHUCTEMA CO37aBajla HAa IJIOCKOU IO-
BEPXHOCTU HJIIO3UIO0 OO'BEMHOCTHU
U TITyO6HUHBI IPOCTPAHCTBA, MO3BOJASA
MaCTEepPY C 6OBIINM PEATUIMOM U306~
paxaTp OKpyxXarmomuilt mup. Kpome
TOrO, XYOOXXHUKU HA4aJIU H3y4aTb
CTPYKTYPY MBIIIIL U CKEJIETA YETOBEKA
B AaHATOMHYECKHUX T€ATPAX, YTO IIO3BO-
JIMJIO 6OJIEE TOYHO U306PAXKATH TETIO.
Hnen Bo3poxaeHus cnoco6CTBO-
BAJIM POCTY 4HTHUKJIEPHUKAIN3MA,
OTXOJy OT CTPOrO KaHOHM3UPOBAH-
HBIX H300PAKEHUU CBATBIX M BO3-
BPAaIllCHHUIO K HI€A1aM KJIACCUYECKO-
ro aHTUYHOT'O UCKYCCTB4, B LIEHTPE
BHHUMAaHHSA KOTOPOTO ObLI YEJIOBEK.
BaskHYIO POJIb UT'PAJIO U PACIIPOCTPA-
HEHHE MEIECHATCTBA. XYJAOXHUKHU
Bo3poxaeHU HEPESKO MUCATH MTOP-

AOMNOAHUTEABHAS AUTEPATYPA:

TPETHl CBOMUX BJIHATEJNBHBIX MOKPO-
BUTEJICM B JJOMAIIHEH O6CTAHOBKE.
Eciy Obl HANMCAHHBINA BaH DHUKOM
HopTpeT ApHOJB(MUHU OBIT HETOY-
HBIM HMJIM IUIOCKOCTHBIM, XYLOXHUK
MOTI' OKa3aTbCs 6€3 MOJ/IEPKKU OOoTa-
TOTrO 3aKazuyuka. Kpucrodep Tainep
(Christopher W. Tyler) nz Mucruryra
nsydyeHus rmnaza Cmura-Kerrnyassmna
B CaH-OPpPaHIIUCKO BBIJBUHYJ €IIE
OJJHO, COBEPIIEHHO HE CBA3AHHOE C Te-
opuer XOKHHU NPEAIIONOKEHUE OTHO-
CUTEJIPHO NPHUYHUH MNOABJIEHUA pea-
JIMCTUYECKUX TEHACHIUI B UCKYCCTBE
Peneccanca. OH CYUTAET, UTO 3TOMY
CIIOCOOGCTBOBAJIO TIOABJIIEHHUE OYKOB.
BO3MOXHO, 6JIM30PYKUE XYAOKHUKU,
OCellJIaB HOC 4yJO-CTEKJIAMH, IPOC-
TO HAYHUHAJIHU BHUJAETb OTYETIHBEE,
OCOBEHHO IIpU PabOTE HAJ KPYIIHBI-
MU IJIaHAMH. JeUCTBUTENIBHO, OJUH
U3 MEPCOHAXKEU, U30OPAKEHHBIX HA
KapTUHE BaH DiiKa (1436 1.) «MajoHHa
KaHOHMKA BaH Jep Ilasne», AepxKUT
B PYKE OYKH. IPKUH O6IUK, OTOPACHI-
BAEMBIM CTEKJIAMH, TOBOPUT O TOM,
YTO JIMH3BI OKYJISAPOB — COOUPAIOIIHE.
VIMEHHO TaKHE U HYXXHBI CTPagalo-
LEMY JaIbHO30PKOCTBIO XYAOKHHUKY
JUJIS TOT'O, YTOOBI TIATEIBHO BBIITUCATD
MeJIKHE feTanu. Takum o6pa3oM, €B-
pONENCKHUE KUBOIHUCLIBI, BEPOSATHO,
HA4aJIU IIOJIb30BATbCS OUKAMH KAK Pa3
Ha 3ape 3noxu Bospoxaenus. B

m Secret Knowledge: Rediscovering the Lost Techniques of the Old Masters.

David Hockney. Viking Studio, 2001.

m Optics at the Dawn of the Renaissance. David Hockney and Charles M. Falco.
Proceedings of the Annual Meeting, Optical Society of America, Tucson, Ariz.,

2003.

m Did the Great Masters Use Optical Projections while Painting? Perspective
Comparison of Paintings and Photographs of Renaissance Chandeliers. Antonio
Criminisi and David G. Stork. International Conference on Pattern Recognition,
Cambridge, England, August 23-26, 2004. Available at the author’s Web site.

m Reflections of Reality in Jan van Eyck and Robert Campin. Antonio Criminisi,
Martin Kemp and Sing-Bing Kang in Historical Methods (in press).

David G. Stork’s Web site is at www-psych.stanford.edu/~stork/FAQs.html

m An exploration of David Hockney’s theories is at webexhibits.org/

hockneyoptics/

® PayweHbax b.B. Cucrtembl nepcnekinsebl B MU3OOPAIUTEABHOM UCKYCCTBE.
O6uwas teopus nepcnekTuebl. — M.: Hayka, 1986.
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AHTANYOHE
YKPQOAM HenTyH?

«OTON 3BE3ABI HET HA KapTeh» —
BOCKJIUKHYA T'enpux Jlym m’Appe
(H. d’Arrest), cTyaeHT U3 bepauHCKOM
06CEPBATOPUHN, PA3JIOKHUB HA CTOJIE
KapTy 3BE3/IHOTO Heba. M ero ciosa
YCJIBIIIAJI BECH MUP.

23 cenTsa6ps 1846 r. acrpo-
HoMm HMorann Tordpun Tanne
(Johann Gottfried Galle) u ero
KOJuIera JAppe 3aHMMAJIHCh MPO-
BEPKON MPEANONOKEHUA, CHEIAH-
HOTo (PPAaHIIY3CKHM MATEMATH-
KoM VYp6enom JKanom JKozedpom
Jlesepbe (Urbain Jean Joseph Le
Verrier). COrnmacHO NIPEATOKEHHON
runoTese, YpaH, CAUTABIINNICA B TE
BpeMeHa HauboJiee YJaJE€HHOU OT
CoJHIIa TIJIAHETOW, OTKJIOHSAETCS
OT BBIYHCJIEHHOM [IJIsI HEro OpO6u-
Thl M3-34 IPABUTAIIMOHHOI'O BJIHS-
HUA IPYroy, HO HEBUAUMON. Bcero
32 IATh JHEH JO 3TON CEHTIAOPb-
ckon Houm JleBepbe nmcan Ianne:
«HabmoneHus YpaHa MOXHO OObsC-
HUTB, JIUIIb YUYTS BO3JEUCTBUE HO-
BOU, HEU3BECTHOM JJO CHUX ITOP IJIa-
HETBHI, U, YTO CAMOE UHTEPECHOE, HA
AKJUIITUKE €CTh JIUMIb OJTHO MECTO,
IJI€ OHA MOXET PaCIoIaraTbCs».

MeHnee mosydaca IOHAaJ06HUIOCH
lanne, 9TOOB HAWTU MaJEHBKOE T'O-
J1y6O0€ MATHBIIIKO B IIPEAEIAX OJHOT'O
rpajayca oT ykazaHHoro mecta. Korjga
Ha CJIEVIOUIYIO HOYb TEJIECKON OBLI
HAIIPaBJIEH Ha TOT X€ OOBEKT, OKa-

- .l' = npeACcKkasaHne

. /\eBepbe -k + 8
NPeACKO3aHWe \ -
Apamca " - .

N n |
e NCTUHHOS
s P MOAOXKEHME -
L] Sy AT el i

32JI0Ch, YTO OH HEMHOIO II€pEMEC-
TUICA Ha (QoHe 3Be3x. I'ayie cpasy
ke Hanucan Jlesepne: «Ilnanera, Ko-
TOPYIO BBl NPEACKA3AIU, JCHCTBU-
TEJbHO CyIIECTBYET!»

Hcropusd O MaTEMAaTHUYECKU BBI-
YHUCJAEHHON U OOHAPYXEHHOH B TeE-
JIECKOII IIAHETE, KOTOPYyIO JleBepbe
Ha3BaJ HenTyHOM, — OlHA U3 CAMBIX
3HAMEHUTBIX U 4ACTO YIIOMHHAEMBIX
B acTpoHomMuu. HIMPOKO H3BECTHA
U JUCKYCCHS, PAa3TOPEBIAACA BCKO-
pe mocye TOro, Kak I'amne oObABUII
06 OTKPBITHUH. BBISICHHIIOCH, YTO MO-
JIOJONM U MAaJOU3BECTHBIN AHIIHUH-
CKuH mareMaTuk JkoH Kou Apamc
(John Couch Adams) Takxe 3aHUMAaJI-
csl ATOM IMPOOJIEMON U NPEACKA3AT
MOYTH TO K€ IOJOXKEHHE IJIAHETHI,
4TO U JleBepne.

PpaHIy3CKHME ACTPOHOMBI CKEII-
TUYECKH OTHECIHUCh K 3A4BJIECHUIO
Apamca. Ho, Kak cienyeTr u3 oTrdeTa
JIOHJJOHCKOT'O KOPOJIEBCKOTO 4CTPO-
HOMHYECKOTO OOINECTBA, HA 3ace]a-
Huu 13 HOs6pst 1846 1. KOPOJIEBCKUH
acTpoHoM JIKopax bungenn Dpwu
(George Biddell Airy) 3aumTan He-
KW JOKYMEHT, NOATBEPAUBIINU, YTO
OCEHbIO 1845 T. OH JAEUCTBUTEIBHO
MOMYy4Us OT AJamMca NpeICcKa3aHHue
O MOJIOKEHHUHU IJIAHETHL, U 3TO NOOY-
JHJIO €O HA44Th IOUCK KOCMHUYECKO-
ro O6'b€KTA, OAHAKO PE3YJIbTATBHl HE
GBUTH OGHAPO/IOBAHEL >

Tpnymop He6eCHOM MEXAHUKMU.

DTy KAPTY 3BE3AHOTO HEBQ
MICNOAb30OBAAN HEMELKNE
QACTPOHOMbI VIoraHH faaae 1 reHpmx
Ayn A/AppPE HOYBLO 23 CEHTIOPS
1846 1. 3HOYKAMM OTMEYEHO

MeCTO OBHAPYKeHUs HenTyHa

1 MOAOXKEHME, NPEACKA3AHHOE
AN HETO GPAHLY3CKUM
ACTpOHOMOM Yp6eHOM YKOHOM
YKozedom Aeepbe. [AAAE HE 3HAA,
4YTO AHIAVMNCKU MATEMATUK AXKOH
Koy Aaamc ToxKe NPeACKA3AA
MOAOXKEHME NAQHETbI B 9TOM Xe
0oBAACTM.

\,\}\.\M._\:’wa\\/aob. V\EV. w
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BONBIMUHCTBO NEPECKA30B 3HAME-
HHUTOW UCTOPUHU OTKPHITUA HemnryHa
TAK WAM UHAYE ONHUPAECTCSA HA BBI-
CTyIJICHUE DpH. [71aBHBIE [EHCTBY-
omue nuna — Jlesepbe, Agamc, Dpu
U aCTpOHOM KeMOPHIKCKOTO yHH-
BepcureTa [xenimc Yennuc (James
Challis), Tak>ke IBITABIIMICSA OOHAPY-
JKUTD ILIaHETY. Tak, A1amc npeacTan
34CTEHYUBBIM TI'€pOEM, KOTOPOTO
B )KyYpHaJI€ KOPOJIEBCKOIO oOblie-
CTBA BOCXBAJIAJIMA KaK BeJIMYaANIIe-
ro aCTPOHOMA-TEOPETHUKA AHIJIUHU
yCTynamomero passe 4To HpIOTOHY.
FoBopunu, 4to AnaMmc u JleBepbe
CTAJIN JPYy3bAMH. YeJUIHC Ke MNpef-
CTABJIANCSA JIEHTSAEM, NOI'yOUBIIUM
BCE JIeJI0. A DPU BBHIIVIALEA I'HYCHBIM
GIOPOKPATOM, OMMHUCAHHBIM B 1976 T.
A1i3eKOM A3MMOBBIM KaK TIIECIAB-
HBbIN, 3aBUCTIUBBIHI, HEJIAJICKHUU YEI0-
BEK, KOTOPBIH 324 MEJIKUMHU AETAIAMHU
ObLI HE B COCTOSIHUU YBHUJAETDH Kap-
TUHY B IIEJIOM... «DTO OB MEP3KUH
4EJI0BEK, C KOTOPBIM AZIaMC IBITAJICS
O6IIATHCS».

Fae AOKYMEHTbI?
I[Ipomau roAbl, U Yy HEKOTOPHBIX
HUCTOPUKOB MNOABUIHCH COMHEHMS
B NPABUJIBHOCTH BEPCHUU OTKPBITHUSA
Henrtyna. OgHUM M3 IIEPBBIX B €€
JOCTOBEPHOCTH YCOMHHJICA 4HI-
JUUCKAN ACTPOHOM YHUnbAM CMapT

(William M. Smart), yHacae10BaBIINH

KTO OTKPbIA HEMTYH?

Hay4Hble paboThl Ajamca. B KoHIe
1980-x Annan Yenmen (Allan
Chapman) u3 OKcHOpPACKOTO YHU-
BEpCUTETA, a4 MO3xke Pobept CmuT
(Robert Smith) mn3 VYHuBepcurera
J>xoHca TomkuHCca, OOGHAPYXKUIU
HOBBIE JOKYMEHTHL HO eme B KOH-
e 1960-x He3aBUCUMBIN aHATHUTHUK
u3 bantumopa [Jennuc PoyauHC
(Dennis Rawlins) npeAnonoxul, 4To
AHIVTIMHCKHE aCTPOHOMHEI B XIX B. CO-
3HATEJIBHO C(PAOPUKOBAIN HJIH, IO
KpanHEN Mepe, NPUYKPACUIU 3BTy
HUCTOPHIO.

Bce comHeHusi MOrnM 6Bl paspe-
IIUTBbCA, €CAU OBl UCTOPUKH ITO3HA-
KOMHJIUCh C JOKYMEHTOM, HPOLH-
THUPOBAHHBIM DOpu. HO BCAKMIT pas,
eme ¢ cepeanbl 1960-x, KOr/ia OHU
NPOCHUJIH TPEJOCTABUTh UM MaTe-
puan, 6ubiuorekapu [pUHBUYCKON
00CEPBATOPHUH OTBEYAJIU, YTO OH
HeJoCcTyneH. Ero MeCTOHAXOXKIECHUE
OBIJIO TAUHOM, ITOYTH CTOJIb K€ 3aXBa-
TBIBAIOIIEI, KaK HUCTOPUA C CAMHM
Hentynom. Kak MOITIM JTOKYMEHTHI,
CBA3AHHBIE C OJHUM M3 BA’KHEHIINX
COOBITUH B ACTPOHOMMUHU, UCUYE3HYTD
6eccaemHo?

W PoynuHC, U T'PUHBUYCKHE OH6-
JIMO_TEKAPpH NOJ03PEBAJIH, UTO OyMa-
Iy ObLIA B PyKaxX y acTpoHOMa OnnHa
orrena (Olin Eggen), pa6orasiiero
IIEPBBIM MOMOIIHUKOM KOPOJIEBCKO-
ro acTpoHoMma B Hauvase 1960-x. OH

B Havyaae XIX B. CyLLEeCTBOBAAQ NPOBAEMA CKPbLITOM MACCHI: MAQHETA YPOH
OTKAOHSIAQCbH OT BbIMICAEHHOM OPOUTLI. 3AraAKA PA3PELLNAACH B 1846 T., KOraa
HABAIOAQTEAN OBHAPYXXUAM HEMTYH, NPUTSHIKEHNE KOTOPOro COMBAAC YPAH

C opBUTHI.

u /ICTOPUKN TROANLMOHHO AEAVAN CAOBY MEPBOOTKPLIBATEAS MAQHETHI MEXX-
Ay GPaAHLY3CKMM TeOpeTUKOM YpBeHOM AeBepbe M AHTAUYAHUHOM AXKOHOM

AAOMCOM.

m KOraa HOYAAOCH MOBTOPHOE PACCAEAOBAHNE POAU AAOMCA B OTKPbLITUM
MAOQHETbI, MAYKA BAXHbBIX AOKYMEHTOB 6€3 BECTV NPOMNAAA 13 BPUTAHCKOTO
apxmed. OHU BCMAbIAK B Yam B 1998 1. A Aetom 2004 1. aBTOPbI OBHAPY>KMAN

elle HeKoTopble AOKYMEHTHI.

B AAOMC MPOBEA HEKOTOPbIE MHTEPECHLIE BEIYMCAEHWUS], HO HE 3ACAY>KUA CAQ-

Bbl MEPBOOTKPbLIBATEASI HENTYHA.

Opas ux u3 OMOIMOTEKU, YTOOBI Ha-
nucaTh 6uorpaduueckue CTaTbu 06
Opu u Yennuce. ITOCKONBbKY OH OBLI
MOCJIEAHUM, KTO JEPrKaJl IEHHbIE Oy-
Mard B PyKaX, TO Yy HEro B IEPBYIO
odepenb U CIEeI0OBAJIIO UX MCKaTb. HO
OITEH, KOTOPBIA CHA4aja Iepeexall
B ABCTpanuio, a 3arem B Yuawn, oOT-
pHLa] HAJIMYHUE y HErO IMPOMABIIMX
JIOKYMEHTOB, 4 6MOINOTEKAPU OTKA-
3bIBAJIUCh HA HETO JABUTH, ONACASACD,
4TO, XK€JIasd 3dAMECTH CJEJbl, OH MO-
JKET MPOCTO UX YHHUYTOXHUTD.

Bce coxpansiock B TaiiHe 6osee
30 ner, 1O CMEPTH ODITEHA B OK-
TA6pe 1998 1. Korjga kosuieru npu-
LM B €r0 KBAPTHUPY B YMJIMUCKOM
HWHCTUTYTE ACTPOHOMHH, OHU Ha-
IJIM [OpomnaBmue OyMaru M eme
MHOTO O€CIIEHHBIX KHHUI' H3 OuO-
JIMOTEKU I'PUHBUYCKON OOCEPBATO-
pun. Bce marepuanbsl Becom 6oiee
100 Kr ymakoBajJu B JIBa OOJIBIINX
AMUKA U BEPHYIU B KEMOPUIKCKYIO
OUOINOTEKY, I7IE CEMUac XPaHUTCSA
apxuB [pUHBUYCKON 06CEpPBATO-
puu. (COTpyaHHKU OUOINOTEKH
TYT K€ CHEJIAJIA PE3EPBHBbIE KOIUH.)
HeoxxupaHnHasg HAXOAK4 BMECTE C JO-
MIOJTHUTEJbHBIMHU JOKYMEHTAMHU, O0-
HapY>X€HHBIMU B [JPYIOM 4pXHBE,
MO3BOJIMJIA HAM IIEPECMOTPETDH HC-
TOPHUIO OTKpPBITUA HemnrTyHa.

CouBLuMINCSH C Kypca

Mepkypui, Benepa, Mapc, IOnurep
n CaTypH BHUAHBI HEBOOPYKEHHBIM
IJIA30M U MO3TOMY OBIIU U3BECTHBI
C HE3aNaMATHBIX BpeMmeH. IlepBon
NJaHETON, OOHAPYXKEHHOH B TEjE-
CKOII, cTaJI YpaH. OPTaHUCT U JTI00U-
TENb ACTPOHOMUU Bunbam l'epmenb
HOuYbIO 13 MapTa 1781 1. mpoBOAMII
0630p HEHA C TOMOIIBIO CAMO/IEBHO-
ro 6-aroruMoBoro pediekropa. OH 32a-
METHJI, YTO KPOIIECYHBIH JKEITO-3€1e-
HBIH JHUCK B CO3Be3aMU BIn3HEIOB
CKOpee INOXOX Ha KOMETY, 4e€M Ha
3pe3ny. Ilocnenyomue HAGIIOLECHUA
U BBIYMCJICHUA APYTHX ACTPOHOMOB
JOKa3aJIM, 4TO OOBEKT l'epmensa —
HE KOMET4, KOTOpasA JOJIKHA HMETD
OYEHDb BBITAHYTYIO 3JIUINTUYECKYIO
op6uTYy, 4 IJIAHETA, OOPAINAIONASCS
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BOKPyT COJIHIIA IO yCTONYUBOM, IT0Y-
TH KPYI'OBOIf OPOUTE HA PACCTOAHHUMH,
BBOE OosbleM, yem CaTypH.

HUKTO U3 aCTPOHOMOB HE Ipen-
nosiaraja, 94To B COJTHEYHOU CHUCTEME
MOXKET OBITb HEU3BECTHAA IIAHETA.
IIpocmarpuBas CTapbl€ 3BE3IHbIE Ka-
TAJIOTH, OHU OOHAPYKHJIHU, YTO HOBASA
MJIAHETA, KOTOPYIO HEMELIKHUIH aCT-
ponom Horan dnept bBoae (Johann
Elert Bode) nHaszpan Ypanowm, 6blaa
BIIEPBBIC OGHApPYXKeHa eme B 1690,
a 1o 1781 r. 3ameuena 20 pas, HO
Ka)K/JBIM Pa3 €€ OIUOOYHO IPUHUMA-
U 32 3Be3ny. B 1821 . ppaHIy3CcKUH
acTpoHOM Ajekcuc bBysap (Alexis
Bouvard) co6pan JaHHBIE BCEX Ha-
OJMIONEHUI U OOHAPYKUJI CEPBE3HOEC
HECOOTBETCTBHUE. Jlake MOCJIE ydyeTa
IPABUTALMOHHOI'O BIMAHUSA IJIAHET-
ruranTos lOnurepa m CarypHa OH
HE CMOI' IIPUBECTH JAHHBIE O [BHU-
JKEHMU YPaH4, ONUPAACh HA 3aKOHBI
HproTona. I[ToueMy 3aKOHBI MEXAHMU-
KM U TATOTEHUS HE paboTaIoT? BBITh
MOJKET, HEM3BECTHAA CPEJa OKA3bIBA-
€T CONPOTHUBJICHUE ABUKECHUIO IIJIA-
HeThl? M Ha YpaH BO3AEUCTBYET
eme OJHO HEH3BECTHOE TEeIo? DTO
ob1a Bepcus XIX B. — npobiaema
CKPBITOM MAaCCBI, TAK MHTPUI'YIOMAs
ACTPOHOMOB CEI'OJHA.

Bennkumn HeMENKUI aCTPOHOM
Opuapux Bunerensm bBeccens
(Friedrich Wilhelm Bessel) namepe-
BAJICA OTKPBITH TalHY, HO yMEp, HE
3aKOHYHUB PaboTy. I[IepBbIM NOJHBIM
Ony6JIMKOBAHHBIM HCCIEHOBAHU-
eM crana pabora JleBepbe, NOABUB-
masicst 1 mons 1846 . B XypHaie
OpaHny3CKON AKagemMuun HayK. OH
npejackasan, uro 1 susaps 1847 r.
TPAHCYPAHOBYIO IIJIAHETY MOXKHO OY-
JET OOHAPYXXUTb Ha CpegHEH AoI-
rote 325° (cm. puc. na cmp. 58).
JKypHan nomasn B AHIVIMIO B KOHIIE
MeCALa, M, KaK TOJIBKO OpU IPOYel
€ro, OH NOHsJ, 4YTO YK€ BHUAEJ IIO-
JIOOHYIO HH(POPMAIIHIO IPEBIAYIEH
OCEHBIO, U3JIOKEHHYIO HA KIOYKe Oy-
Mary, OCT4BJIEHHOM B €TI0 JJOME CTy-
JEHTOM KOJUIEIKA CBATOro J»KoHa
KeMOpHUIKCKOTO YHHUBEPCUTETA.

SdpupHoe cospaHue

CryaeHTa 3BaJIu A1aMC, )KU3Hb KOTO-
pOro Ko€ B 4eM HAIIOMHUHAJIA CyAbOy
Hcaaxa HeioTroHa. O6a pOCau B CENb-
CKON MECTHOCTU AHIInuU: HpIOTOH
ObLJI CBIHOM HETPAMOTHOIO MEJIKO-
ro 3semJesnaafenbua B JlaHKamupe,
AlaMC — CBIHOM KpecTbAHNHA B KOp-
Hyosie. O6a ¢ paHHUX JIET HUHTE-
PECOBAJIUCh MATEMATHUKON U MpPH-

POOHBIMU SIBJIECHUSMHU, CJIIEASA 34
Ce30HHBIM JBH>KeHHeM COJIHILA, Je-
Jlasg OTMETKH Ha OKOHHBIX paMax U
CTEHAX KOMHAaTbl. OHHM OTIMYAIUCDH
YMEPEHHOCTBIO, IPUBEPELIUBOCTDBIO
U PEIUTHO3HOMN MENETUIbHOCTDIO.
COBPEMEHHUKHU CYUTAIU HUX 3IKC-
LEHTPUYHBIMHU U PACCEAHHBIMU MEU-
TarenaaMu. (B mamm gHu HberoTony
U AJaMCy NPUIIMCATA Obl CHHIPOM
Acnepkepa, KOTOPBIM WHOIJA Ha-
3bIBAIOT BBICOKOMHTEJUIEKTYAJIbHBIM
AYyTU3MOM.)

Apamc poguacsa 5 wnioHa 1819 T
K 10 romam y HEro nposiBHUJCA Ta-
JIAaHT K MaTeMaTuke. [IpomTyguposas
BCE€ KHHUIM IIO ACTPOHOMHH M MaTe-
MAaTHKE, KOTOPBIE CMOI' HAWUTH, OH
€llle TOAPOCTKOM BBIYHUCIUI MECT-
HOE BpEMs COJHEYHOI'O 3aTMEHHSA
11 KopHyoia — HETpUBHAIbHAA
33/1a4a B 3MOXY JO 3JEKTPOHHBIX
KaJbKyJIATOPOB M KOMIIBIOTEPOB.
Pacckas3pIBAIOT, YTO OH HAOIIOAAI
HEe6O, NPUCIOHAACH K JAPEBHEMY
KEJIBTCKOMY KPECTY HEIAJIEKO OT
goma. OJHAKO IIOXOE€ 3PEHHUE HE
MO3BOJIMJIO €MY CTATb ACTPOHOMOM-
HabmonareneM. CiaydariHoe o6CTOs-
TEJBbCTBO (HA 3EMJIAX, IPUHAJIEKA-
IUX €ro CeMbe, OblIa OOHAPYXKEHA
MapraHieBas pyaa, UCIOJb3yeMas p

B Mmupe nayku
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AOKYMEHTbI O HeENTyHe OGHAPYXUAUCH B 1998 T.
YkpaaeHHble 30 AeT Ha30A ACTPOHOMOM OANHOM
SrreHOM 13 BUBANOTEKN KOPOAEBCKOM OUHBMYCKOM
o6CcepBATOPUN, OHU BBIAV HONMAEHbI B BELLLAX DrreHa
MOCAE ero cMepTn. bymary CBUAETEABCTBYIOT O TOM,
KAK ACTPOHOMbI BUKTOPMAHCKOM SMOXmM CO3ACBOAAMN
ODULMAABHYIO BEPCUIO OTKPBITUS HenTyHa.
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Cpean AOKYMEHTOB €CTb CBUAETEALCTBO, AOATOE BPEMS
CYUTOBLLEECS TAOBHBIM AOKA3ATEABCTBOM TOTO, YTO
A>KOH Koy AAOMC NepBbIM NPEeACKA3AA CYLLLECTBOBOHVE
1 BbIYUCAUA MOAOXKEHME HenTyHA. B okTs16pe

1845 1. AAGMC OCTOBUA 30MNUCKY B MOYTOBOM SILLKE
KopoaeBcKkoro actpoHoMa AXkopaxa Spu. Ho oHa
HeyBeAUTEABHQ: B HEN €CTb PEe3YALTAThI, HO HET HUKAKMX
AETAAEN BBIMUCAEHUI.
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Mncbmo, kKoTopoe AAGMC HOYAA MUCATE DpU,
MPOAMBAET CBET HA 3Araaky, noyemy AAGMC He
OTBETUA HO 3AMPOC 3PU O AONOAHUTEABHBIX AOHHbIX.
ECAun Bbl y HEro BbIA OTBET, TO AHIAMYAHE, BO3MOXHO,
HOLUAWM 6bl HENTYH COMOCTOSITEABHO, 30AOATO

AO TOTO, KOK 3TO CAEAOAN GPAHLLY3bl M HEMLLbI.
MNrCbMO AOKA3BIBAET, 4HTO AAQMC CHUTAA BONPOC
OpPU BAXKHBIM, XOTS MO3XKE N YTBEPXKAOA OBPATHOE.
O4eBMAHO, APYTNEe AEAQ OTBAEKAM €70 OT STON
NPOBAEMBI.

-

HOMUU»,

B CTAJICJIMTEHUHOM J€Jie) OTKPBbI-
JIO OpIBIIEMY O€IHAKY JAOPOTY
B KeMOpHIK, KyJa OH U HOCTYIHIJI
B 1839 r.

AzaMcC 1oj1y4dasn BCE YHUBEPCUTET-
CKHE IIpU3bl MO Maremaruke. Ilpu
3TOM OH ObLI HENPUMETHBIM, IIOY-
TH OECTEJIECHBIM U OTPEIIEHHBIM

cymecTBOM. CTYAEHTHI BCIIOMUHAH
€ro KaK «IIapHs HEBBICOKOTO POCTA,
KOTOPBIH OBICTPO XOAMJ U HOCHII
MOTPENAHHOE NAJIbTO>.

B nrone 1841 r., emie y4ach B KOJIEI-
Xe, AHaMC HATKHYJICA B KHUKHOM Ma-
razune Kembpuaxka Ha padbory Dpu
1832 1. «/IoKnag O pa3zBUTHH ACTPO-

rje roBOPHUJIOChH O POCTE
OTKJIOHEHUA B ABMXXKEHUH YPaHA OT
NPEABBIYUCIEHHOI OPOUTHL. ITpouTs
€ro, Ajpamc 3anucaj B CBOH JHEB-
HHUK:

«locne TOro Kak monydy y4eHYIO
CTEIEeHb, HAYHY UCCJIEJOBATD €IIe HE
M3y4YECHHBIE OTKJIOHEHUS B JIBUXKEHUN

a6 B mupe Hayku
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VpaHa, 94TO6Bl BBISICHHUTDH, HEC MOXET
JIM 6BITh UX IPUYHUHOU HEU3BECTHASA
MJaHETa, HAXOASAMIASICS 34 HUM»,

KoHek Aaamca

B TedeHue ciefymoOmuUux NATH JIET
ApaMc, NO-BUAUMOMY, OOpamAJICA
K npobjeMe JBUKEHUA YPaHa JIMIIb
BpeMA OT BpeMeHH. OHa HE K43aJ1aCh
€My CPOYHBIM JI€JIOM, IIOCKOJIBKY YK€
MHOTHE TOJBbl JKJaJid CBOEro pelle-
Husi. OKOHYHB B 1843 TI. KOJIIEIXK,
OH JOCTaJI HAGIIOAATEIbHbBIC JAHHbBIC
O ABHXXECHUU YpaHa uepes Yemnuca,
4bsg 06CEpPBATOPHUS ObLIIA B MUJIE OT
Cenrt-/I)xoHca (St.John’s). 3aHATHIN
npenogaBanueM, Agamc 6pasacs 3a
TPYAOEMKHE BBIYUCICHUSA JIMIb BO
BpeMsl KaHUKYJI. OH JTI00UJI TAKYIO
pa6ory.

B kadecTBE NIEPBOTO MPUOIMIKEHUA
OH NPEJIONOXKUI, YTO HEU3ZBECTHAS
IJIAHETA PACIHOJIOXKEHA Ha PaCCTOsI-
HUU 38 ACTPOHOMHUYECKUX EJIUHMUIL
o1 COonHIA, T.€. BABOE JajblIe YpaHa,
B COOTBETCTBHH C 3aKOHOM Tunuyca—
boxe (3MIMPUYECKOE MPABUIIO, JO-
BOJIBHO TOYHO YKAa3bIBAIOIIEE PA3MEPDI
OpOUT BCEX IUIAHET A0 YPaHA BKJIIOYH-
TEJNbHO). MaHUNIyINPys 3HAYECHUAMHA
OpOUTANBbHBIX MAPAMETPOB MpPEJ-
MOJIATA€MOM MJIAHETBI, OH IIBITAJICS
YMEHBIIUTDL OCTATOYHBIHA YIEH — pac-
XOXKAEHUE MEXAY NPEICKA3aHHBIM
U HAOII0JA€MBIM ITOJIOKEHHEM YPaHa.
MeTo NOCJIEeNOBATEIbHBIX NPUOIIH-
JKEHUI, U3BECTHBIN KAK TEOPUA BO3-
MYIIEHUH, TO3KE CTAJI OCHOBHBIM Me-
TOAOM MATEMATHUYECKOH (DU3UKU.

B cepeaune ceHTaAOpsa 1845 T.
AlaMC KaKHUM-TO O6Pa30M COOOHIUT
pE3YAbTATh CBOUX JIETHUX PACYETOB
Yemnncy. Ho kak? MHOrme MCTOpPHU-
KA YKa3bIBAIOT HA OJMH M3 JIMCTOB,
03aIyIaBJeHHbIA Kak <«HoBas mane-
Ta», HAHUJICHHBIN B Oymarax Ajamca,
e pykou Yennuca ObLJIO HANMHMCAHO:
«[Jony4yeHo B ceHTA6pe 1845». Ho TyT
HE BCE ACHO. [la ¥ TEpMUH «HOBASA I1J1d-
HETA» B TO BPEMS MOYTU HE HUCIOJb-
30BasCa. COBEPIIEHHO HE OYEBUIHO,
91O AJJAMC BOOOIIE COOOIIUJI CBOH
pesynbrarbl Yemnucy. Ecam yuecTs,
4TO OOIAJHNCh OHU HEPETYISPHO,

HEYJUBUTEIBHO, YTO COOOIIECHHUE HE
nobyaunio Yennuca Kk 0630py HOUHO-
ro He6a. OH BOOOIIE COMHEBAJICS, YTO
TEOPHA BO3MYIIEHUN CIOCOOHA TOY-
HO TIPEACKA3aTh MOJIOKEHUE IIJIaHE-
TBIL. BIOCNIEACTBUM YYEHBIN T'OBOPWUII,
9TO, XOTSA 3aJa4a U OblIa sSCHA, HE
OBIO HUKAKOU YBEPEHHOCTH B IOJIO-
JKMTENBbHOM peaynbprare. OIHAKO OH
COOBIMMI DpH, 4TO AIAaMC 3aBEPIINIT
HEKOTOPBIE BBIYMCJICHUS.

AJlaMC pemun HAHECTU BU3UT DPU.
21 okTa0ps 1845 I. OH ABAX/ABI IO-
ceTun JoM Opu B I'puaBnya-Xniui. Ho
OHM TaK HUKOIZIA U HE BCTPETUIIUCD.
AzlaMC OCTaBHJI KJIOYOK O6yMaru IJjs
Opu. OH-TO U CTAJ PEMAIOIUM JI0-
KYMEHTOM, IIO3BOJIMBIIUM aHIJTINYa-
HaM 3a5IBUTh 00 OTKPBITUHU (CM. UJ-
JNOCMPAUUIO Ha NPOMUBONOTLONCHOLE
cmp.). Kparkas 3aMeTKa coleprKajia
ONUCAHHE OPOUTAIBHBIX 3JIEMEHTOB
HEU3BECTHOM mnaaHeThl. Ee opobura
CYIIECTBEHHO OTJIHYAJaCh OT Kpy-
TrOBOH, a CpejHAA JOAroTa IUIAHE-
Tel 1 OKTA6psA 1845 1. cocTaBaAna
323°34’, 3ammcka Takxe cozeprkanta
KOJIOHKH OCTATOYHBIX YJIEHOB B IIpe-
Jenax MNPUMEPHO OJHOH CEKYHJBI
IyT'd, KOTOPbIE AIAaMC YKa3aJI, YTOOBI
MIPOJAEMOHCTPUPOBATD, UTO €TO TEO-
pHA MOXET OOBACHUTH AaHOMAJIBHOE
JABMKEHUE YpaHa. OAHAKO B HEW HE
OBbIJIO JETAJIbHOTO M3JIOKEHUA Ca-
MOI TEOPUU W BBIYUCJICHUI. bBonee
TOTr'0, YTOOBI HAGIIOAATEIb CMOT HC-
MOJIB30BATDh JAHHBIE [JII HABEIECHUSA
TEJIECKOIA, HY’)KHO OBLIO IEPEBECTU
cpegHue OpOUTAIbHBIE 3JIEMEHTDI

OB ABTOPAX:

B (PaKTHUYECKHE TIOJOKECHUS IIJIaHE-
Thl Ha Hebe. Bepcus nucbma, KO-
TOpYIO Dpu Omy6IHKOBA IMO3JHEE,
6BUIA TTOAIIPABIEHA (OHA OKa3aJIaCh
6e3 KII04YeBOH (ppas3pl, OYEBUHO,
YTOGBI CKPBITh 3THU HEJOCTATKH).

Heo6bsiIcCHUMOE MOAYOHUE
HecMmoTpst Ha TO 4TO MO3KE MHOTHE
KPUTHUKH OOBUHSIU DPU B TOM, UYTO
OH OKa3aJICSI HE CIIOCOOEH IIOHATH
BCIO Ba’)XKHOCTbh JOKYMEHTA, B JICHC-
TBUTEJIBHOCTU TOT CPA3Y KE OTBETUI
Apamcy:

«] odyeHp OnarojapeH 3a MHUCHBMO
C pe3yJIbTaTaMH, OCTaBJICHHOE BaMmu
HECKOJIbKO JHEI HA3a/ ¥ TOKA3bIBAIO-
€€, YTO BO3MYIIEHUS [OTKIOHEHUS
O JOJTOTE| B IIOJIOXEHUH YpaHa
BBI3BAHBI IUIAHETOM C NpEAIoiara-
E€MBIMH 3JEMEHTAMU.. S Oyny paj,
ecsy Bel cOOBIMUTE, MOXKET JIU MTPEN-
I10JIATA€MOE BO3MYIIEHUE OOBSICHUTD
[Takoxe ] paguyc-BEeKTOp YpaHa».

HJanee ®pm numer, 4To B 1830-Xx
OH, OCHOBBIBAsSICh HA MHO’KECTBE Ha-
OJIIOJICHUH, OIpEIENna, 4TO YpaH
KPOME OTKJIOHEHHUS IO JOJTOTE
HAXOAUTCSA HEMHOTIO AaJIbIle OT
ConHIIa, 94eM [AOJKEeH OwITh. Ecim
Obl AZTaMC OTBETUJI HA MIMCHBMO DpPH,
TO, BO3MOKHO, TOT PACTIOPSAUICS ObI
HA4YaTh TTIOUCKHU U AHIVIMYAHE CMOIJIH
ObI C MOJHBIM IIPABOM IIPETEH/IOBATH
Ha OTKpbeITHE Henrryna. Ho Agamc He
oTBeTHI. ITouemy?

CaM AgaMcC TakK M HE JaJ OOBsIC-
HEHUN. B crapoctu OH rosopwui,
4TO pPAaCLIEHHJ BOINPOC DpHU KaK p

Yuabsim Wnxax (William Sheehan), Hukoaac Koaaepctpom (Nicolas Kollerstrom),
Kpar Badp o (Crag B. Waff) — uctopmkm Haykn, COBMECTHO U3Yy4MBLUNE OTKPLITUE
HentyHa. WnxaH — nCnxmatp, CNeunaAn3nNpyoWmMnCs Ha AyTM3Me U CUHAPOME
AcnepAXepa, BHELTATHLIN PEAQKTOR XYPHAAA Sky&Telescope 1 IyrreHXamMCKnm
CTENEHAMAT, HArPAXKAEHHbBI MEAOABIO BOCTOYHOM QCTPOHOMWYECKOW aC-
coumauum 3a paboty no Mapcy. Ero nmg npuncesoeHo actepounay N216 037.
KOAAEPCTPOM — HAYYHBIN COTPYAHUK AOHAOHCKOTO YHUBEPCUTETCKOTO KOAAEAXKO
M OAMH 13 OCHOBATEAEN VICTOPUKO-ACTPOHOMMYECKOM accoumaummn, Badd —umc-
TOPUK NCCAEAOBATEABCKOMN AaBopaTtopum BBC Ha aBnabase Pant-l1aTttepCcoH
B AentoHe (wT. Orano). Bmecte ¢ KOAAEPCTPOMOM OH FOTOBUT COOPHUK PABOT

O NPEACKA3AHUN U OTKPLITUKM HeNTyHA.
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«TPUBHUAJBHBIN» W HEJAOCTOWHBIN
orBeTa. HO B cTaTrbe, mMOABOASAIICH
UTOTH €rO BBIYUCICHUN (YK€ IOCIE
OTKpBITUA HenTyHa), OH Npu3HaBaI,
4TO OIIMOKA PaJHyC-BEKTOPA HHOT-
Jla OblIa 3HAYUTENBHOU. B gexkabpe
1846 1. KeMOPHUIKCKUIT T'eOI0T Aiam
CemxBUK (Adam Sedgwick) cripocun
Amamca, OblJIa JTU €ro HEOOIIUTEb-
HOCTb BBI3BAHA DPA3APAKEHUEM H3-
32 HECOCTOABIIENCA BCTPEUYU C DpH,
U AgamMc OTBETUJ, 4yTO HET. OH CO-
CIAJICA Ha CBOIO MEIJIHUTEIbHOCTD
U HA HEJIOO0Bb NMHCATb MHCbMA.

N3 poxyMeHTa, OOHAPYKEHHO-
ro B 2004 r. B 6ymarax CeMeincTBa
Apamcos B KopHyosie, MBI 3HaeM,
910 JI’KOH AZlaMC Ha4aJl NUCATh MUCh-
MO K OpH, HO TAK U HE OTOCHIAJI €TO.
B nuceme, gaTupoBaHHOM 13 HOSIO-
ps 1845 1., TOBOPUTCA O HAMEPEHUU
ONHKCATb CBOM METOABL TaM ke Afamc
O6€emaeT NPEACTABUTD KPATKUI OTYET
O CBOUX PaHHHUX pabOTaX, HO MOCJIE
JBYX CTPAaHHI[ TEKCT OODBIBACTCAL.
B npyrux 6ymarax Tex ke JHEH npu-
BOAUTCS (popMya, Jaromas Hernpa-
BUJIBHBIN PaJUYyC-BEKTOP, HO JETAIN
BBIYMCJICHUI HE PACKPBIBAIOTCA. Kak

CBOEHpPABHAS NAQHETA YPOH
obpalwaertcs 1o 6uicTpEee, TO
MEAAEHHEE, YTO HE COOTBETCTBYET
NPEANOAOKEHNSIM TEOPETUKOB.

V13 31X pacxoxaeHnn ApamMc

1 AeBepbe HE3ABMCHMO BbIBEAN
NOAOXEHUE TOro TEAQ, KOTOpOe
No3)e HO3BAAM HenTyHOM.

MpeACKA3aHHOE NOAOXKEHNE YPaHa

(ecam HentyHa HeT)

Habatopaaemoe nonoxeHne YpaHa

NcTnHHOE NnoAoXKeHWe HenTyHa

BUAUM, AZaMC TTOHHUMAJ Ba’XHOCTD
BOIIPOCA DPH, HO ITO KAKUM-TO IPUYIH-
HAaM HE CMOT JaTh IIOJIHBINA OTBET.

ITocne orxkpeiTua HenrtyHa Apgamc
HAN{Caa DpH, YTO OH OOYMBIBAJI
BO3MOXKHOCTb CaAMOCTOSTEIbBHOTO
MOUCKA TPEAINONATraeMOHN TMJIAHETHI
C TIOMOIIBIO MAJIEHBKOI'O TEJECKO-
na B obceppaTtopumn kosienxa. I[pu
3TOM OH MNPHU3HABAJ, YTO, HE OOBAC-
HHUB JETaJell CBOUX BBIYHUCICHUN
Yenucy Uau Dpu, 6bI1 HE B COCTO-
SIHUM YOEJUTh UX HAYATh HEME/IJICH-
HBI MOUCK TIJIAHETBHI.

3artuwibe nepea éypen

Bcio mepByio noinoBUHY 1846 T.
AjaMC 3aHHUMAJICA BBIYHUCIECHUEM
op6uUT (PParMEHTOB KOMETHI, KOTO-
pasg TOJNBKO YTO PACKOJIOJIACh HA JIBE
YACTH.

Tonbko B uioHe 1846 r., Korjga cra-
TbA JleBephbe momana B AHIVINIO, Dpu
npemIoKua Ye/utncy HadaTb MOMCK.
AZlaMC TIpUCOEIUHUICSA K 3TOM pa-
60Te, BBIYUCIIAA OJNOKEHUE IPEIIO-
JlaTaeMOMU IJIAHETHI HA HEOE B KOHLIE
JleTa M Hadasle oceHU. Kak BIepsbie
OTMETHJ UCTOPUK PoynuHc (Rawlins),

MNMonoxeHne HenTyHA, NPeACKA3aHHOe

NeBepbe

MNMoAoxeHne HenTyHA, NpeACKA3aHHOe

AAOMCOM
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3TU BBIYUCJICHUA 6a3UPOBANIMCH HA
KpPyroBou opébure JleBepbe, a HE
Ha COOCTBEHHOH TEOPHUU AaMca.
Yeyince Havaa NOUCKU 29 urond. Ero
JKYpHAJl HAOJIONCHUHN [JOKA3BIBAET,
YTO OH ObLI JOTOIIHBIM 4CTPOHOMOM.
He mopmospeBast O CyLIECTBOBAHUU
3BE€3JJHON KapThl BEpIMHCKON aKa-
JEMHH, IEPEKPBIBAIOMIEH U3YydaeMYIO
o6acTh HEOGA (KAPTHI, KOTOPYIO 'asnie
n J'App€e HUCIIONb3YIOT B KOHIIE CCH-
TA6pST), YesInuc B KOHIIE KOHIIOB CaM
CcoCTaBUI KapTy He6a. OH 3apHUCOBDI-
BaJl HOJIOKEHUE KAXKAOI'O HAGIIOAe-
MOIro OOBEKTA ABAXK/BL DTa padboTa
OTHUMaJIA YUMY BDEMEHH U HE IIO3BO-
JIs1712 O6C/IEN0OBATH OOIBIIYIO OOIACTD,
Kak 3Toro tpebosan dpu. Bech cen-
TA6ph Yennuc Ha6monan 3000 3Be3f
U IBAXAbl — 4 1 12 aBrycra — 3apu-
COBAJI OO'BEKT, KOTOPBIN MO3XKE OYyAET
Omno3HaH Kak Henryn. Ho ns-3a Toro,
YTO OH HE CPABHUBAJI IOJIOKECHUSA 34-
PHCOBAHHBIX OOBEKTOB CpPa3y MOCJIE
Ha6JIIOJEHUM, OH YITYCTUJ CBOH IIAHC
OTKpPBITh HenTyH.

Tem BpeMeHEM AJaMC YTOYHMUJI
CBOM pAaCYEThl U HANPABHUJI HX
B IIMChbME K Dpu OT 2 ceHTsa6ps. OH

HE B MACLUTABE

JOHNNY JOHNSON
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TaBHO COMHEBAJICSI, HACKOJBKO OII-
PaBIaHHO MCIOJB30BAHHUE 3aKOHA
Tunuyca—-bosie U MOXET U opoUTa
TUIOTETUYECKON MNJIAHETH OBITH CYy-
IECTBEHHO HEKPYroBOU. Bo Bpem#a
JIETHUX KAaHUKYJ OH HPOJIETIa] BbI-
YHCACHUS U OOHAPYKUJ, YTO MEHb-
masi Mo pasMmepy Kpyrosass opouTa
JIYYIII€ COOTBETCTBYET HAOIIONECHU-
AM. 3aTeM OH IPOJOJIKAJI BHOCHUTH
MONPABKH, PACCMATPUBAS BO3MOXK-
HOCTbB €II[€ MEHBIIECH OPOUTHI, KOTO-
pas, Kak OH AyMaj, MOIJIa 6Bl JaTh
JIOJITOTY, OTJIHUYHYIO OT €TrO IEPBO-
HA4YaJIbHOTO NPOTHO34.

HoBble TIpEAINIONOXEHUA AlaMCa,
K4aK MBI TE€IIEPb 3HAEM, [IEPEMECTUIN
Obl IJIAHETY K OOJIACTU PE30OHAHCA
C YpaHOM, TO €CThb B TO MECTO, IJIE€
IPaBUTAIIMOHHOE BJIUSHUE HAKATIIN-
BA€TCs, YTO IIEPEUYEPKHYIO OBl HC-
TIOJB30BAHHBIN AJTaMCOM MaTEMaTU-
4eCKui MeToJ. Ho 3TO yKe He nMeno
3HAYEHHS: HOBBIC BHIYUCJICHUS OBLIH
MIPOBEJEHBI CJIUIIKOM MO3JHO, YTOOBI
MOBIHATh Ha HAOGTIOACHUS HCKaTe-
JIEX TIJIAHETHI.

OnHa M3 OCOGEHHOCTEN pPaboTh
ApgaMca 3aKjai0o49ajach B TOM, 49TO
OH BCETrJa OINMCHIBAJ CBOIO IIJIaHE-
Ty KakK abCcTpakTHYIO. JleBepbe Ke,
Ha060pOT, ONyOJMKOBAJI KOHKPET-
HBIE€ TIOJIOKEHUS JIJIsI CBOCH T'HIIOTE-
TUYECKON IJIAHETHl U YKa3bIBAJ HaA
HEE KAaK Ha peanbHBbIN (PU3NIECKUN
OOBEKT, HAXOJAMMUINCA V XOJTOJHBIX
rpanul; COTHEYHOW CHUCTEMBL. B aB-
T'YCTOBCKOHM CTAThE€ OH CMEJIO IPEA-
MOJIOKHUJI, YTO MJIAHETY MOXKHO OyIeT
PAaCIIO3HATh B TEJIECKOII MO €€ JJUCKY.
Korpa pnannas uHgopMalus mosiBA-
J1aCh B AHITINH, YeIucC cTaa 60JIbIne
BHUMAHUS Y/JEIATh BHEIIHEMY BUIY
OOBEKTOB, KOTOPBIE 3aHOCHJ B Ka-
TaJ0r. 29 CEHTAOPS OH OTMETHUII, YTO
OJIMH U3 HUX «KAXKETCS TUCKOOOpa3-
HBIM»., OTHAKO HECKOJBKUMH JHSIMH
paHee 3TOT K€ OOBEKT OblJI OIIO3HAH
B DBepinMHCKONH 06CEPBATOPUU KaAK
nnaaHeTa. ['unoresa moATBEPINUIACS.

AHrAMYaHe yKpaAu HentyH
W3yunB AOKYMEHTEBI, MBI NPUIIIHN

K BBIBOJY, YTO COBPEMEHHUKH Amamca

MepBble COMHEHUS GPAHLLY30B OTHOCUTEABHO 3AKOHHOCTN OHIAMNCKMX
NPUTI3AHUI HO OTKPbITE HENTYHA OTPOYKEHbI B KAPUKATYPE, MOSIBUBLLENCS
7 HO16pPA 1846 1. B L'lllustration. TToANMCh TAQCKT: «[-H AAGMC OBHAPY>KMBAET

HOBYIO MAQHETY B AOKACAE I-HO AeBepber, AOKYMEHTAAbHbIE CBUAETEABCTBO
MOAOXKMAM KOHEL, COMHEHUSIM.

B AHIJIMM [JOBEPAJIU €My OOJblIeE,
4EeM OH TOTO 3ACy’KHUBAJI, JAKE €CIU
YYECTD, YTO OH BBIIIOJTHUJI HEKOTOPBIE
MHTEPECHBIEC BBIYMCJICHUA. B niepByIo
ouepellb OH 34CJIYKUBAET CIABBI KAK
MEPBBIA UCCJIENOBATENb, TPUMEHUB-
A TEOPUIO BO3MYIIECHUN K JBHXKE-
HUIO IUIAHET. BepoATHO, OH ObLI yBe-
PEH B TOYHOCTHU M HEMOI'PEIMIHUMOCTH
CBOUX PE3YyJIbTATOB, HO TENEPb MBI
IIOHUMA€EM, YTO UCTOPHUKM IEepeolie-
HUBAIOT CTENEHDb JOCTOBEPHOCTHU €I'0O
NpEeACKA3AHHUS.

Kak 6Bl TamMm HH OBLJIO, OTKpPBI-
THE — 3TO HE TOJIBKO HCCIEAOBA-
HHUE HHTEPECYIOMENH NOpoOOIEMbL
U BBIIIOJIHEHHE HEKOTOPBIX BBIYMC-
JIEHUH, HO 1 UH(POPMHUPOBAHUE 06-
LMECTBEHHOCTH O TOM, YTO CHEJIAHO
OTKpPBITUE. AJAMC PEMMJI TOJBKO
MEPBYIO MOJOBUHY 3afadu. Kak Hu
CTPAaHHO, IUYHbIE Ka4yecTBa JleBephbe,
€ro HAIOPUCTOCTb U PE3KOCTH, UYTO
OBLJIO TIOJTHOW NPOTHUBOMNOJOKHO-
CTBIO 3ACTEHYMBOCTH H HAMBHOCTH
Apmamca, — cpaboTaJu NPOTUB HETO:
OpPUTAHCKOE HAy4YHOE COOOIIECT-

BO JIPY’KHO BBICTYIIUJIO B 3aIlUTY
Anamca, Torga xak Jlesepbe ObL HE-
MHONYJISIPEH CPEAU KOJLJIET.

HcTopus eme pa3 JEMOHCTpPHU-
PYET, HACKOJBKO Ba’KHA yjadya MIpU
COBEPUICHUHN OTKPBHITUA. Beap HU
Anamc, HU JleBepbe HE IIpEACKas3a-
JIM NpaBUJIBHYIO opbuTy HenrtyHa.
O6a OHHU MEPEOIEHHUTIN PACCTOS-
HUe 11aHeTsl oT COMHIA U CMOTJIH
OIPENIENUTD JOIATOTY TOJIBKO M3-34
VAA4HOI'O MOJIOKEHHUS IJIAHET Ha
op6burax. Takue BEmU 4YaCTO CIy-
4al0TCSI B HAYKE (4YTO U HPOU3OII-
JIO IPU OTKpHITHUU [InyTOHA mOYTHU
CTOJIETHE CIYCTA).

Tenepsb, KOrja CTPACTH, BBI3BAH-
HBIC MEXJAYHAPOJHON KOHKYPEHIIU-
e 1840-X, yTUXJIM U OPUTMHAJIBLI
JTOKYMEHTOB OIISITh CTAJIU JOCTYII-
Hbl MCTOPUKAM JUISI HCCJIEJOBAHUH,
MBI MOKEM MOATBEPJAUTH, YTO B JIEJIC
OTKpBITHUS HenTyHa JOCTOUH J1aBPOB
JIMIIb TOT, KTO BEPHO MPE/ICKA3AT ITO-
JIO)KEHUE IJIAHETHI U YOE U ACTPO-
HOMOB B HEOOXOAHUMOCTH €€ MOUCKA.
A 310 cpenan Tonbko Jlesepne. M
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BNPYCbI CYLLUECTBYIOT Ha

- roaHnLE MeXXAY MUOOM >KMBbIM
M HEXMBbIM.



Aync BUAAsipean

BUpIC

GYUEGTBO WM BEILEGTBO?

B TeueHue
MOCAEAHUX
100 nert
y4yeHble HE Pa3
MEHSIAM CBOE
MNPEeACTABAEHME
O MNPUPOAE
BMPOYCOB,
MNKPOCKOMU-
YEeCKUX
NePEHOCHYMKOB
OoAe3HEWN.

BHauane BUPYCH CYUTAIH SITOBUTHI-
MU BEIIECTBAMH, 3aTEM — OJIHOU U3
$OpM KH3HHU, TOTOM — OHOXHUMU-
YECKHUMH COEJUHCHUAMHU. CErogHs
MIPE/IIONATAIOT, YTO OHH CYMIECTBYIOT
MEXAY KUBBIM U HEXUBBIM MHPAMH
U SIBJISIOTCS OCHOBHBIMHU YYACTHUKA-
MU 3BOJIIOIIUH.

B xonne XIX Beka 6bIJIO YCTAHOB-
JIEHO, YTO HEKOTOPBIC 6OJIE3HH, B TOM
4ncse 6EMEHCTBO U STy, BEI3BIBAIOT
YACTHUIBI, TOXOXHE Ha 6AKTEPHUH, HO
ropasjo 6onee Menakue. ITOCKOIBKY
OHH UMEIN GHUOIOTUYECKYIO IPHUPO-
Jy U NIEPE/IaBATNUCh OT OJHOM JKEPT-
BBI K J]PYT'OH, BBI3BIBASI OJITUHAKOBBIC
CHUMIITOMBI, BUPYCHI CTATN PACCMAT-
PHBATh KaK MEJIbUYANIINE KHUBBIE OP-
TAaHU3MBbI, HECYIIHE I'€HETHUYECKYIO
UHPOPMAIIUIO.

HusBseseHME BHPYCOB /IO YPOBHSI
0€3KM3HEHHBIX XUMUYECKUX OO'bEK-
TOB IPOU3ONILIO TTocae 1935 r., koraa
Vaugenn Crannu (Wendell Stanley)
BIICPBBIC 3AKPHUCTAIIU3OBAT BHUPYC
Ta6a4HON MO3auKU. OO6HAPYKUIOCH,
YTO KPHUCTAIBI COCTOSIT U3 CIOX-
HBIX OHOXMMHYECKHX KOMIIOHCH-
TOB U HE 0O0JIAJIAI0T HEOOXOJHUMBIM
J71s1 GUOTOTUYECKUX CUCTEM CBOMCT-
BOM — META6OJHYECKON AKTHUBHO-
CcTBIO. B 1946 . yYEHBIM HOJYYHUIT 32
3Ty padory HO6eneBCKyI0 npeEMUIO
110 XUMHH, 4 HE 110 (PU3NOJIOTUH WIIH
MEAUIIHE.

JanpHENe uccaeaoBadusa CTIHIN
YETKO NOKA43a/IH, 4YTO JIIOOOI BUPYC
COCTOUT M3 HYKJIEUHOBONH KHCJIOTBI
(OAHK nnau PHK), ynakoBaHHOI1 B 6€J1-
KOBYIO 060/7104KY. [TOMHMO 32U THBIX
OEJIKOB y HEKOTOPBIX M3 HUX €CTB CIIe-
UpUYECKHUE BUPYCHBIE OEJIKH, yUdac-
TBYIOIINE B MUH(PULIIUPOBAHUH KJIETKHU.
Ecnu cyguTh O BUPYCaX TOJIBKO IO 3TO-
MY OIMCAHHMIO, TO OHU JEUCTBUTEIBHO
OO0JIBIIIE TOXOKH HA XUMHUYECKHUE CYO-
CTAHIIUH, YEM HA KUBOM OPraHU3M.
Ho xorzaa BUpyC NPOHUKAET B KJIETKY
(Trocie 9ero ee Ha3bIBAIOT KJIETKOM-XO-
3MHOM), KApTUHA MeHsieTcs. OH cOpa-
CBIBAET OCJIKOBYIO OOOJIOUYKY U TTOJUU-
HAET ce6€ BECh KJIETOYHBII alIapar,
34CTAaBJIAS €O CUHTE3UPOBATb BUPYC-
uble [IHK nnm PHK 1 BUpycHBbIE 6€IKHU
B COOTBETCTBUHU C UHCTPYKIUAMH, 3a-
MMHCAHHBIMU B €ro reHome. Jlanee npo-
UCXOJUT CAMOCOOPKA BUPYCA U3 ITUX
KOMIIOHEHTOB U IIOSIBJISIETCSA HOBAS BU-
pyCHasA 4aCTULIA, FOTOBAs HH(PULIHUPO-
BaTb JIPYTUE KJIECTKU.

Takasg cxeMa 3aCTaBHUJId MHOI'UX
Y4YE€HBIX IIO-HOBOMY B3IJIAHYTb Ha
BUDPYCHl. MX cTanu paccMaTpuBaThb
KaK OO'bEKTBI, HAXOAAIIHUECH HA I'Pa-
HHLE MEXJAY XUBBIM H HEXHUBBIM
mupamu. [Io ciIOBaM BHPYCOJIOTOB
Mapxka Ban Perenmoprena (M.HV.
van Regenmortel) n3 CTpacOyprckoro
yHusepcureTa BO Ppannuu un bpa-
rana Maxwu (BW. Mahy) u3 ieHTpOoB p
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no npodpuIakTUKe 3a060JeBAHUN
U KOHTPOJIIO 32 UX PACHPOCTPaAHE-
HUEM, TAKOU CIIOCOO CyMECTBOBAHUSA
MOHO Ha3BATb «©KH3HbBIO B3aNUMBD>.
HHTEpeceH caeayIomun (QakT: npu
TOM, YTO JJOJITOE BpeMs 6GHOJIOTH PaC-
CMATPHUBAIU BUPYC KaK «OEJIKOBYIO
KOpPOOKY», HAIIOJIHEHHYIO XMMUYEC-
KMMHU JETAJNAMU, OHHU HCHOJIb30BA-
JIM €0 CIIOCOOHOCTD K PEIIMKALIUN
B XO3AHUCKOW KJIETKE [IJI U3Y4YCHUA
MEXAHHU3Ma KOJUPOBAHUA OEJIKOB.
CoBpeMEHHAs MOJIEKYJIAPHAA OUOJIO-
Ir'usg BO MHOI'OM O0s3a4HA CBOUMH YC-
nexamMyd MHPOPMAL MU, HOJyIECHHON
IIPYU U3YYEHUU BUPYCOB.

VdyeHbple KPUCTANIU3OBAIN OOJb-
MHUHCTBO KJIETOYHBIX KOMIIOHEHTOB
(puboCOMBI, MUTOXOHJPHUHU, MEMO-
paHHblEe CTPYKTYpHl, [THK, 6enkn)
U CErojHs pPacCMATPHUBAIOT UX JTUOO
K4K «XHMMHYECKHE MAIIMHB», JTUOO
KaK MaTepuay, KOTOPBIH 3TH MAallH-
HBl HUCHOJb3YIOT WUJIU IMPOHU3BOIAT.
ITogOOGHBIM B3IJIA HA CJIOKHBIEC XH-
MHYECKHE CTPYKTYPHI, O6ECIIEYnBa-
IOIIUE JKU3HEAEATENIbHOCTb KJIETKH,
U CTaJ IPUYMHOM HE CJIMIIKOM 60Jb-
MIOH 03200YEHHOCTU MOJIEKYIAP-
HBIX OHOJIOTOB CTATYCOM BHPYCOB.
Hccenosaren HHTEPECOBAIUCh UM
TOJIBKO KaK ar€HTaAMHU, CIIOCOOHBIMU
HUCIIONIb30BATb KJIETKU B CBOUX LIEJIAX
WU CIYXXUTb UCTOYHHUKOM HHQ@EK-
nuu. bosee cnoxnHasg npobiema, Kaca-
IOIAsACS BKJIA/14 BUPYCOB B 3BOJIIOLUIO,
OCTaeTCA I GONBIINHCTBA YUECHBIX
HECYIECTBEHHOM.

KPOLUEYHbIA XXMBOWU KOMOYEK

Bupyc nmmyHopeduumnta
yenoseka (BMY)

YTO O3HAYAET CJIOBO <«KHUBOM»?
BOJBINIMHCTBO YYEHBIX CXOASTCS
BO MHEHHU, YTO IIOMUMO CIIOCOOHO-
CTU K CaAMOBOCIIPOM3BEJICHUIO KU-
BbI€ OPTaHU3MBI JOJIKHBI 00JIa/1aTh
U JIPYTUMHU CBOMCTBaMU. Hanmpumep,
JKU3Hb JI060T0 CyIIECTBA BCETJIA Or-
PaHUYUBAETCSA BO BPEMEHHU — OHO
poxkaaercs u ymupaet. Kpome Toro,
JKUBBIE OPIdaHU3MBI UMEIOT OIIpEJEe-
JIEHHYIO CTEIIEHb AaBTOHOMHH B OMO-
XHMHUYECKOM CMBICTIE, T.€. B KAKOU-TO
MEpE MOJATraloTCsl HA COOCTBEHHBIC
MeTabO0JIMYECKUE IIPOIIECCH], OOecIIe-
YHBAIONHUE UX BEHMIECTBAMHU U 3HEP-
T'HMEN, KOTOPbIE U MOAJEPKUBAIOT UX
CYIIECTBOBAHUE.

Bupycsl — 3TO mapa3uTkl, KOTOPBIE
MOYTU HEJUKOM 3aBHCIAT OT KIJET-
KN-XO0351MHA. OHU HCIIONb3YIOT €TO
IHEPTUIO, HEOOXOIUMYIO /111 CUHTE3A
HYKJIEMHOBBIX KHUCJIOT U OEJIKOB, JIJIs

Bupychbl — 910 NApa3snThl, HOXOASILLMECS HA IPAHULLE MEXAY KMBOW N HEXM-
BOV MPUPOAOH. OHU COASPXAT TAKUE XKE BEAKU U HYKAEUHOBBIE KMCAOTbI, KOK
U KAETKMU YKMBbBIX OPFraHN3MOB, HO 6€3 MOMOLLY MOCAEAHUX PASMHOXATLCS HE

MOTYT.

MHorrne AecsITMAeTUs y4eHble AUCKYTUPOBAAN OB YyYACTUM BUPYCOB B 9BO-

AIOLIMOHHOM npouecce.

BMpYCbl HEMPEPLIBHO PEMNAULIMPYIOTCS, WU B HUX BCE BPEMS BOZHUKAKOT My-
TALMU. DTO MPUBOAMUT K MOSIBAEHNIO HOBbIX TEHOB, CPEAM KOTOPbIX MOTYT 6biTh
N TAKME, KOTOPbIE ACKOT OMNPEASAEHHbIE MPENMYLLIECTBA KASTKAM-XO35EBAM,
B Ye FeHOM OHU CAYYAMHO BCTPOMAMCH 1 CTAAM €0 COCTABHOM YACTbIO.

NanbHEHUIINUX BUJOU3MEHEHHH 3TUX
OEIKOB U UX 4JIPECHOM JOCTABKU. be3
3TOI'0 BUPYCHl HE MOTIJIM OBl PA3MHO-
JKATBCSI U PACIPOCTPAHATHCS B CPEJIE.
W Torzpa HanpammuBaeTCs BIIOJIHE pe-
30HHBIN BBIBOJ: HECMOTPS HA TO, YTO
BCE MPOIIECCHI B KJIETKE MMOCIE UH(PU-
IIUPOBAHUS PETYIHUPYIOTCS BUPYCOM,
CaM OH — HEKHMBOH OO'bEKT, TAPA3UTU-
PYIOIIMI HA )KUBBIX CUCTEMAX C ABTO-
HOMHBIM METa60THU3MOM.

KameHb, paBHO KaK M KaIl€JbKa
JKUJKOCTHU, B KOTOPOMU MHPOTEKAIOT
MeTa00INYECKHE MPOIECCH], HO KO-
TOPAst HE COJIEPKUT I'€HETUUYECKOTO
MaTE€pHaJa U HE CIOCOOHA K CaAMO-
BOCITPOU3BEJCHUIO, HECOMHEHHO, HE-
JKUBOI OO'bEKT. BakTepust )K€ — )KUBOU
OpraHu3M, U XOTsI OHA COCTOUT BCETO
U3 OJJHOM KJIETKH, OHAd MOXET BBIPA-
0aTBIBATh SQHEPTUIO U CUHTE3UPOBATH
BEIIECTBA, OOECIIEYNBAIONIUE €€ CY-
IECTBOBAHUE U BOCIIPOU3BEJCHUE.
YTO B 3TOM KOHTEKCTE MOKHO CKa-
3aTb O ceMeHU? He BCAKoe ceMA Ipo-
SIBJISIET NMPU3HAKU KU3HU. OJHAKO,
HAXOJSICh B IIOKOE, OHO COJEPXKUT
TOT HOTEHIINAJ, KOTOPBIH MOJTYYHIO
OT HECOMHEHHO XUBOH CyOCTAHIIUN
U KOTOPBIN IPU ONPEJIEIEHHBIX YCIIO-
BHUSAX MOJKET PEaJU30BATHCSA. B TO
JKE BpEMS CEMSI MOKHO HEOOPATUMO
Pa3pyIInTh, U TOTJA HOTEHIIMA OCTA-
HETCSI HEPEANNU30BAHHBIM. B aTOM
JlaHE BUPYC OOJIbIIE HATOMHUHA-
€T CeMs, YEM JKUBYIO KJIETKY: Y HETO
€CTh HEKHE BO3MOXXHOCTH, KOTOPbIE
MOT'YT M HE OCYIIECTBUTHCS, OJTHAKO
HET CHOCOOHOCTU K aBTOHOMHOMY
CYIIECTBOBAHUIO.

MOJKHO TaKKE€ paCCMATPUBATH KU-
BOC 1 KaK COCTOSIHUE, B KOTOPOE IIPU
ONIPEJICJIEHHBIX YCIOBUAX IIEPEXOIUT
CHCTEMa, COCTOAMAs W3 HEXUBBIX
KOMIIOHEHTOB, O6JIa/1aI0MHUX OIpe-
NeJICHHBIMU CBOMCTBAMU. B KauecTBe
puMepa NOJOOHBIX CJIOKHBIX (AMEP-
JIKEHTHBIX) CUCTEM MOKHO IIPUBECTU
JKHM3Hb U CO3HAHHE. YTOOBI JOCTUYD
COOTBETCTBYIOIIEIO CTATYyCa, Y HUX
JIOJIPKEH OBITh OIPEJEIEHHBIN YPO-
BEHbB CJIOKHOCTU. TaK, HEHPOH (CaM IO
cebe MIJIH JAKE B COCTABE HEMPOHHOM
CeTH) He OO0aJAET CO3HAHUEM, IS
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BRYAN CHRISTIE DESIGN

Bupychl, 6eccrnopHo, 06AaAQIOT CBONCTBOM,

NPUCYLLNM BCEM XMBbIM OPIOHU3MAM, — CNTIOCOBHOCTHIO
K BOCMPOW3BEAESHWIO, XOTS U MPU HEMPEMEHHOM y4acTUm
KAETKN-XO391MHA. HO pUCYHKE M30BPaKEHA PENANKALMS

Mpouecc penankaumm ¢aros (BUPYCOB, NHOULMPYIOLLUX
BaKkTepun, He coaepKaLKX sapPa), PHK-Bnpycos

1 PEeTpOBNPYCOB OTAMYAETCS OT MPUBEAESHHOTO 3AECh
AVLLb B AETAASIX.

BMPYCQA, TEHOM KOTOPOTo — AByxLenoyeyHas AHK.

BupycHasa yactnua
CB%I13bIBOETCS

C KAETKOM

M MPOHNKOET B Hee

Bupyc

BupycHas AHK

BupyCHble reHbi

| TOABKO 4TO
CUHTE3UPOBAHHbBIN !
BMPYCHbIN 6EA0K

BbICBOOOXAQET

CBOM

BupycHas PHK

reHeTnyeCcknm

MATEepPUnaA

KAeToYHble

— |

depMeHTbI

KAeTKa-X0351H

3TOTrO HEOH6XOIUM MO3T. HO 1 MHTAKT-
HBI MO3T MOET OBITh JKUBBIM B 6HO-
JIOTUYECKOM CMBICJIE U B TO KE BPEMSI
HE O06ECIeYnBaTh CO3HAHUE. TOUYHO
TaK K€ HU KJIETOYHBIEC, HU BUPYCHBIE
T'€HBI MJIN 6EJIKH CAMU I10 CEOE HE CIIY-
JKAT )KUBOM CYOCTAaHIIMEH, 4 KJIETKA,
JIMIIEHHAS /1Pa, CXO/IHA C OOE3IIaB-
JIEHHBIM YEJIOBEKOM, MOCKOJIbKY HE
UMEET KPUTHUUYECKOTI'O YPOBHS CIIOXK-
HOCTH. Bupyc TO)Xe HEe crtoco6€eH J10-
CTHUYb NOAOOGHOIO YpoOBHA. Tak 4TO
JKU3Hb MOYKHO OIPEAEINTDb KAK HEKOE
CJIOKHOE AMEP/IXKEHTHOE COCTOSIHUE,
BKJIIOYAIOIIEE TAKUE K€ OCHOBOIIONA-
raloniue «CTPOUTEIbHbBIE OJIOKH», KO-
TOPBIMU OOa/1aeT U BUpPYC. Ecnu cie-
JIOBATh TAKOM JIOTUKE, TO BUPYCHI, HE
SIBJISISICh )KUBBIMU OO'BEKTAMU B CTPO-
TOM CMBICJIE 3TOTO CJIOBA, BCE K€ HE
MOT'YT OBITh OTHECEHBI K UHEPTHBIM
CHCTEMAM: OHHM HAXOJATCS HA I'PAHU-
11€ MEXK/Y 5KUBBIM U HESKHUBBIM.

KaeTo4yHble depMeHThl
KOMUPYIOT (PENAULMPYIOT)
BUPYCHYO AHK 1 crHTE3MpYIoT
Ha Hen PHK.(TpaHcKprbupyto
AHK B PRI == e =

B okrabpe 2004 1. dpaHIy3ckue
yYUYEHBIC CAEAANN OTKPBITHE, ITOKa-
3BIBAIONIEE, KAK OIM3KO K 3TOH rpa-
HUIIC TOAXOASAT HEKOTOPBIE BHPY-
cel. Junve Payn (Didier Raoult) u3s
Cpean3eMHOMOPCKOTO YHUBEPCUTETA
B Mapcee coo6ITHII O TOM, 9TO OH CEK-
BEHUPOBAJI TEHOM CAMOT'O KPYIHOTO
BUpyCa — MUMUBHpPYyca. Bupyc pazme-
POM C HEOOITBITYIO HAKTEPUIO MH(PUIIH-
pyeTt ame6. O6GHAPYKUIIOCH, YTOY HETO
€CTh MHOXXECTBO TI'€HOB, O KOTOPBIX

OB ABTOPE:

Pnéocoma

BupycHbin 6eAol

HoBas BUPYCHAS YacTMLA

HoBas BUpyCHas
4aCTULLO TOTOBA
MHONLMPOBATL
APYTYIO KAETKY

o BupycHas AHK

1 BUPYCHbIE GEAKN
B3AMMOAEICTBYOT

APYT C ApyromMm

1 06pasyIOT HOBYIO
BUPYCHYIO YACTULLY

Pnéocomel, HoxoasILMECS

B LMTONAC3ME,
CUHTE3UPYIOT BEAKM

Ha BupycHom PHK
(TpaHcAnpytoT AHK B 6eAkmn)

paHblIIEe JyMaJIH, YTO OHU IPUCYTCTBY-
IOT TOJBKO y KJIETOYHBIX OPIaHHU3MOB.
HexoTopsele U3 HUX y4aCTBYIOT B CUH-
TE3€ OENKOB, KOAUPYEMBIX BHPYCHOM
JHK, u, BO3MOXHO, CHOCOOCTBYIOT
KOOIEPAINH BUPYCA C KJIETOYHOM CUC-
TEMOW penuKanuu. I1o ciosam aBTo-
pa, ONMyOJIMKOBABIIETO CBOIO padoTy
B JKypHaJse Science, HEBOOOpa3UMast
CJIOKHOCTh 3TOH JOMNOJHUTEIbHON
4aCcTH I'€HOMa MUMHBHUPYCA HABOJUT
Ha MBICJTb O BO3MOKHOM OTCYTCTBUHU P

Ayuc Buaasipean (Luis P. Villarreal) — anpexTop LLeHTpa No n3y4yeHuto BUpyCcoB
npwv KOAMGOpPHUNCKOM yHMBepcuTeTe B I. PpBAMH. [TOAYYMA CTENEHDb KOHANAQTO
BUMoAOTNHECKNX HOYK B KOANPOPHUNCKOM yHMBEPCUTETE B CAH-AMErO, 3aTEM Pa-
6010A B CTOHOOPACKOM YHMBEPCUTETE B AGBOPATOPUN AQypeaTa Ho6eAeBCKoM
npemumn MNoaa bepra. AKTMBHO 3QHUMOETCS NMEeAQrormyeckon AEITEAbHOCTLIO,
B HOCTOSILLEE BPEMS YHOCTBYET B PA3PABOTKE NPOrpaMm no 6opbbe C yrpo3omn

Bunoteppopmsma.
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I'PAHUIIBI MEKJY BUPYCAMHU M KJIETOU-
HBIMH OPTaHU3MAMH—TIAPA3UTAMMA.

Bupychbl 1 a3BOAIOLUSA

VY BUPYCOB €CTb CBOS, OY€Hb JJIMHHASA
3BOJIIOLMOHHASI MCTOPHS, BOCXOZS-
a1 K ICTOKAM BO3HUKHOBEHH A OTHO-
KJIETOYHBIX OPT'aHU3MOB. TaK, HEKOTO-
pBI€ BUPDYCHBIE CUCTEMBI PENAPALIH,
KOTOpPBbIE OOECHEYUBAIOT BbIPE3AHUE
HENPAaBUJIBHBIX OCHOBaHUI u3 JHK
U JTUKBUJALMIO MOBPEXKICHUHI, BO3-
HUKHIUX MOJ ACHCTBUEM DAJHKAIOB
KHUCJIOPOAA, U T.JI., ECTb TOJIBKO Y OT/E-
JIbHBIX BUPYCOB M CYHIECTBYIOT B HEU3-
MEHHOM BUJIE€ MHUJIMAP/BL JIET.

Tem He MeHee OONBIMHCTBO CIIE-
IIUAJIMCTOB B OOJIACTHU 3BOJIOIIH-
OHHOI OHOJIOTUH CYHTAIOT BUPYCHI
HEXMBBIMH OOBEKTAMH M HE NPUHU-
MaIOT UX BO BHUMAHHE [IPU UCCIIENO-
BAHMM 3BOJIOLMOHHBIX IIPOLECCOB.
OHM NOIATAIOT TAKXKE, YTO BUPYCHBIE
T€HBbl paHEe NPUHANICKAIU XO3AM-
CKHUM KJIETKAM U KAK-TO «yJIU3HYIH>
OT HUX, 4 3aTEM IIPUOOPENN O6EIKO-
BYIO 060J04Ky. Takum 06pa3oM, BU-
pyC — 3TO «COEXKABIINE» XO3SIHUCKHUE
T'€HBl, IPEBPATUBIIHECA B IIAPA3UTOB.
IIpy TaKOM B3TA[€ HA NPOOGIEMY HE

baktepnodar 74

YAUBUTEIBHO, YTO BO3MOKHBII BKJIA]]
BHPYCOB B HPOHUCXOXKJCHHUE BHU/IOB
U MNOJJIEPKAHUE HUX PA3HOOOpPaA3UL
OCTAJICS BHE IOJSI 3PCHUSI YUECHBIX.
(1 B camowm gene, u3 1205 crpanuil
«DHIUKIONEIUHN 3IBOJIIOIIUH», OYE-
pEeAHON TOM KOTOpOU Beimen B 2002 1,
BHPYCaM HOCBSIIEHBI BCETO YETHIPE
CTPaHUIIBL.)

HccnenoBarenan HE OTPHUIAIOT,
4TO BUPYCHI UT'PAJIN KAKYIO-TO POJb
B 3BOJIONUH. HO, cCAUTAsa UX HEXU-
BOI1 MAaTE€PHUEH, OHU CTABAT UX B OJUH
psAA ¢ TakKUMHU (PAKTOPAMU, KAK KJIU-
MAaTHUYECKHUE YCIOBUS. Takon dpakTop

BO3JEHCTBOBAJ HAa OPraHU3MBI, KO-
TOpBIE OOJIA[AIH U3MEHAIOINMHUCH,
T€HETUYECKU JETEPMHUHHUPYEMBIMU
NPU3HAKAMHU, HU3BHE. OPraHU3MBHI,
6oJsiee CTOUKHE K ITOMY BJIHUAHUIO,
YCHEMHO BBIKUBAIU, PA3MHOXKAINCDH
U IEPEeNaBaad CBOU I'€HBI CJIEAYIO-
MM [TOKOJIEHUAM.

OAHAKO B JACHCTBUTEIABHOCTHU BU-
PYCBHl BO3JEHCTBOBAJM Ha I'€HETH-
YECKMH MaTEPHUAJ )KUBBIX OPIaHU3-
MOB HE OIIOCPENOBAHHO, 4 CAMBIM UTO
HU HAa €CTb IPAMBIM O6PAa30M — OHH
06MEHHBAIUCH ¢ HUM cBouMH JJHK
u PHK, T.e. 66111 UTPOKAMU Ha OHO-
JIOTUYECKOM MOJIE. Bonbmum Cropi-
PpHU30M /1718 Bpadyer U 6MOJI0TOB-3BO-
JIIOLLMOHUCTOB CTAJIO TO, YTO 60IbIIAA
4aCThb BHPYCOB OKa3aJ4Ch BIIOJHE
6€300UIHBIMHU CO3AHUSIMHU, HE CBSI-
32HHBIMM HU C KAKHMU OOJIE3HSAMM.
OHH CHOKOMHO JPEMJIOT BHYTPH
KJIETOK-XO34€B UJIU UCHOJIb3YIOT UX
anmnapar A CBOETO HECHEIIHOI'O
BOCIPOM3BEAEHUA O€3 BCAKOIO YIIEP-
02 /151 KJIETKHU. Y TAKUX BUPYCOB €CTb
MaCCa YyXMUIIPEHUH, MO3BOIAIOMIUX
UM u36exaTb HEAPEMIIOWETO OKa
UMMYHHOH CHCTEMBI KJIETKU — [JIA
KaXXJOTO 3Tala UMMYHHOI'O OTBETA

BEYHO MHBbIE

Bupycebl, 3aHMMAtOLLME NPOMEXYTOYHOE NMOAO-
YKEHNE MEXAY XXMBBIM U HEXXMBBIM, MO OSBASIKOT HE-
OXXMACHHbIE CBOMCTBA. BOT 0AHO 13 HUX. OBbIYHO
BUPYCbl PENAULMPYIOTCS TOABKO B XKMBbIX KAETKOX,
HO CMNOCOGHbI PACTM 1 B MOTUBLLNX KAETKAX,
A MHOTAQ AQXKE BO3BPALLAKOT MOCAEAHUX K XXN3HN.
KAk HY yAMBUTEABHO, HO HEKOTOPbIE BUPYCHI, ByAY-
Y1 PA3PYLLUEHHBIMU, MOTYT BO3POANTLCS K ©KU3HU
B3AMMbI».

KAaeTka, y KoTopomr yHUYTOXEHA siaepHas AHK,
— HOCTOSILLMIM «MTOKOMHUK»: OHO AULLEHA reHeTn-
4eCKOro MATepPUAAT C MHCTPYKLMSIMWN O AESITEAL-
HOCTU. HO BMPYC MOXET NCMOAb3OBATb AASI CBOEMN
PENAMKALMU OCTABLUNECS LLEABIMU KOMMOHEHTbI
KAETKM 1 LumTonAasmMy. OH noavmHsieT cebe KAe-
TOYHbI ANNAPAT 1 3ACTABASIET €r0 MCMOAb30BATh
BUPYCHbIE reHbl KOK UICTOYHUK MHCTPYKLMINA AAS
CUHTE3A BUPYCHbIX BEAKOB 1 PENAUKALMM BUPYCHOTO rEHOMQ.
YHUKAABHASI CHOCOBHOCTb BUPYCOB PA3BMBATLCS B MOTMOLLNX
KAETKAX HaNBOAEE FPKO NPOSIBASIETCS], KOTAC XO35€BAMU CAYXKAT
OAHOKAETOYHbIE OPTraHM3MbI, MPEXAE BCEro HaCeAsioLme
oKeaHsbl. (NoadBASIOLLEE YNCAO BUPYCOB OOUTAET HA CyLUe.
Mo oueHkam cneumanmctos, B MMPOBOM OKEAHE HOCHYUTLIBAESTCS
He 6onee 1030 BUPYCHBIX HOCTUL,.)

baktepun, dotocrHTEINPYIOLWME LMAHOBAKTEPUU N BOAO-
POCAU, MOTEHLIMAABHBIE XO351€BA MOPCKUX BUPYCOB, HEPEAKO
MornéatoT MOA AENCTBUEM YALTDAPUOASTOBOTO U3AYYEHMS], KO-

Bupyc Ta6a4yHOM MO3AnKH

Topoe paspywaet nx AHK. lNMpn aTom HeKOTOpbIE
BUPYChI (<MOCTOSIAbLLbI» OPTAHM3MOB) BKAKOYAIOT
MEXOHW3M CUHTE3A GEPMEHTOB, KOTOPbIE BOCCTA-
HOBAMBQIIOT MOBPEXAEHHBIE MOAEKYAbI XO35IMCKOM
KAETKM 1 BO3BPALLAOT €€ K KM3HWU. Hanpumep,
LIMAHOBAKTEPUN COAEPKAT GEPMEHT, KOTOPbIN
y4yacTByeT B OTOCUHTESE, M MOA AEUCTBUEM
M36bITOYHOTO KOANYECTBA CBETA MHOTACQ PA3PY-
LIQETCS, YTO NMPUBOAMUT K TMGEAU KAETKU. U Toraa
BMPYCbl NOA HA3BAHMEM LIMAHO(ArU «BKAIOHAIOT»
CUHTE3 AHAAOra 6AKTEPUAABHOTO GOTOCUH-
TesnpytoLero pepmeHTta, boree yCToON4MBOro

K YO-13AyyeHuio. ECAM TAKOM BUPYC MHOULMPYET
TOABKO YTO MOTUBLLYIO KAETKY, POTOCUHTEINPYIO-
LN GEPMEHT MOXET BEPHYTb MOCAEAHIOIO K XKIN3-
HW. TOKMM OBPA30M, BUPYC UTPAET POAb «FEHHOTO
pPEeaHMMaTopa».

M36bITOYHbIE AO3bl YD-U3AYYEHUS MOTYT NPUBECTIN K TMGEAN
M LMAHOPAroB, OAHAKO MHOTAQ UM YAQETCS BEPHYTBCS K XKNM3HN
NPV NOMOLLY MHOXXECTBEHHON penapaumm. OB6bIMHO B KAXKAOM
XO3SIMCKOM KAETKE MPUCYTCTBYET HECKOABKO BUPYCOB, U B CAyYOe
X MOBPEXAEHNSI OHM MOTYT COBPATb BUPYCHbIV TEHOM MO YACTSIM.
Pa3AMYHbIE YHOCTU FEHOMA CMOCOBHbBI CAYXKUTb MOCTABLLMKAMM OT-
AEAbHbIX TEHOB, KOTOPbIE COBMECTHO C APYTMMU FT€HAMM BOCCTA-
HOBST GYHKLMN reHOMA B MOAHOM O6beMe 6€3 CO3AAHNS LIEAOTO
BMPYCA. BUpyChbl — EAVHCTBEHHbIE 13 BCEX XXMBBIX OPraHN3MOB,
CNOCO6HbIE, KAK NTULA DEHNKC, BO3POXKAATHCS 13 NEMAQ.
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DESY SPL

Y HUX 3aTOTOBJIEH I'€H, KOTOPBIX 3TOT
3TAIl KOHTPOJIHMPYET UIHA BUAOHU3ME-
HAET B CBOIO MOJb3Y.

bosee Toro, B IpOL,eCcCe COBMECTHO-
IO NPOXUBAHMA KJIETKU U BUPYyCa BU-
pycHbii renoM (JHK nim PHK) «kono-
HHU3UPYET» TEHOM XO3ANCKOU KIETKH,
CHa6’kas €ro BCE HOBBIMHU U HOBBIMH
T€HaMHU, KOTOPBIE B UTOI'€ CTAHOBAT-
Csl HEOTBHEMJIEMOU YaCTbIO I'€HOMA
JaHHOTO BH/J4 OPIaHU3MOB. BUpPyCHI
OKa3bIBAIOT 60Jjiee OBICTPOE U Npsi-
MO€ JEUCTBHUE HA )KMBBIE OPTraHU3MBI,
4yeM BHEIIHHE (PAKTOPBI, KOTODPHIE
OCYIIECTBIAIOT OTOOP F'€HETUYECKUX
BAPUAHTOB. MHOI'OYMCJIEHHOCTD IO-
MIYJIALIAN BUPYCOB BKYIIE C UX BBICOKOM
CKOPOCTBIO PEMIMKALUN 1 BBICOKOI
YaCTOTOM MYTALMI IIPEBPAIAECT UX
B OCHOBHOU HCTOYHHK I€HETUYECKUX
HWHHOBAIIUHN, TOCTOSHHO CO3AI0NIUN
HOBBIE I'eHbl. KaKOM-HUOY/1b YHUKATIb-
HBIH I'€H BUPYCHOT'O IPOUCXOXKACHH A,
MyTEWECTBYA, IEPEXOAUT OT OJHOTO
OpraHNU3Ma K IPyTOMY U BHOCUT BKJIA/[]
B BOJIIOIJMOHHBIH ITPOIIECC.

I[To pgaHHBIM MeEXIYHapOAHOTO
KOHCOPLMYMA IO CEKBEHUPOBAHHUIO
TeHOMa 4eJioBeKa, oT 113 mo 223 re-
HOB, UMEIOIIUXCA Y 6AKTEPHUI 1 YEJIO-
BEK4, OTCYTCTBYIOT y TAKMX XOPOIIO
U3YYEHHBIX OPIraHU3MOB, KaK JPOXK-
KU Sacharomyces cerevisiae, TIOLO-
Bag MymKa Drosopbila melanogaster
U KpYIJIBIA 4YepBb Caenorhabditis
elegans, KOTOpbIE HAXOIATCS MEXIY
IBYMsA KPaMHHUMU JTUHUSAMU KHUBBIX
opranusMoB. OHH y4YEHBIE IOJIATa-
10T, 4YTO JAPOJ>KH, IJIOAOBAA MYIIKA
U KPYIJIBIF YEPBb, HOSABUBIIHECS IIOC-
e 6aKTepuii, HO O MO3BOHOYHBIX,
MPOCTO yTPATUIU COOTBETCTBYIOIINE
T'€HBbI B KAKOU-TO MOMEHT CBOETO 3BO-
JIIOLUOHHOI'O pa3BUTUA. Jpyrue xe
CYUTAIOT, YTO I'€HBl ObIIU NEPEJAHbI
4eJI0BEKY MPOHUKIIUMHU B €r0 Opra-
HU3M OAKTEPUSIMHU.

Bmecre ¢ konneramu u3 MacTUTyTA
BAKIIMH W TI'€HHOHN TEPANUU IIPU
OPpEroHCcKOM YHUBEPCHUTETE 3PABO-
OXPAaHEHHUS MBI IPEANONIATAEM, UTO
CYIIECTBOBAJ TPETHUH IyTh: HCXOJHO
T€Hbl MMEJN BHPYCHOE IIPOMUCXOXK-
JE€HHE, HO 3aTE€M KOJOHU3UPOBAIU

Bupyc cnHero s13bika

NPEACTABUTEICH IBYX PA3HBIX INHUN
OPraHHU3MOB, Hampumep O6aKTepHuil
U IO3BOHOYHBIX. ['€H, KOTOPBIM Ofa-
puia 4eJIOBEYECTBO OaKTEPUA, MOT
OBITh NIEPEJAH IBYM YIIOMAHYTBHIM JIH-
HHUSAM BUPYCOM.

bonee Toro, Mbl yBEPEHBI, YTO CAMO
KJIETOYHOE AAPO HMEET BUPYCHOE
npoucxoxjaeHue. IloasneHue gpa

(CTPYKTYpPBI, HMEIOMEHCA TOJIBKO

HaMm JHK-monmmMepas Kak 3yKapuor,
TaK U MHOUUUPYIOIHUX HX BHUPY-
coB. Kpome Ttoro, ITarpuk doprepe
(Patrick Forterre) n3 KOKHOTO apux-
CKOI'O YHHUBEPCUTETA, KOTOPBIH HC-
cnegoBasl (PEPMEHTHI, YYACTBYIOIUE
B permukanuu JHK, npumen K BbI-
BOZY, YTO I'€HBI, JETEPMUHHUPYIOMUE
UX CHHTE3 y 3yKApUOT, UMEIOT BH-
PYCHOE NPOUCXOXKIECHHUE.

Bupychel BaAusioT a6COMIOTHO HaA
BCe (POPMBI XKU3HHU HA 3eMJIE, 4 9aCTO
U ONPEJENAIOT UX Cyandy. IIpu aToM
OHH TOXKE IBOIOLUOHUPYIOT. [IpAMBbIM
JIOKA3aTEJIbCTBOM CJIYXKUT HOSIBIICHHUE
HOBBIX BUPYCOB, TAKMX KdK BUPYC UM-
MyHozaeduuTa yenosexka (BUY), BbI-
3piBaromui CITU/I.

BuUpyCBl HOCTOAHHO BHUAOWU3MEHA-
IOT I'PAHUILY MEXAY 6HMOJIOTMYECKUM
U OMOXMMHYECKHM MUpaMu. YeMm
Jajblle Mbl OyJeM IIPOJABUIATbCA
B MCCJIECJOBAHHUH TE€HOMOB DPa3/IU4-
HBIX OPTAaHU3MOB, TEM OOJIBIIE OYAEM
OOGHAPYKXHUBATb CBUAETEIBLCTB IPH-

«I'nasnasn ocobennocmov 8upycos — ux mecHas c6:3b
C 2eHeMuU4eCKUM U Memaboru4ecKum
annapamamu KAemKu-x03auna».

Ixowya Jledepbepe, amepukaHcKull 6uonoe,

naypeam Hobenesckoii npemuu, 1993

Yy 3YKapHOT, B TOM YHUCJIE Y YeJIOBE-
K4, U OTCYTCTBYIOIIEH y IPOKApH-
OT, HAIpUMEDP Yy OAKTEPUI) HEIb3s
OO'BACHUTD ITOCTENEHHON a1aITaLl1-
€li IPOKAPUOTUYECKUX OPraHU3MOB
K M3MEHAIMUMCA yCaoBUAM. OHO
MOIVIO C(POPMHUPOBATHCA HA OCHOBE
NpPEeACYmECTBYIOMEN BBICOKOMOJIE-
KyJsapHOI BupycHou JIHK, mocTpo-
HUBIIEH ce6e MOCTOSHHOE «KUJIHIIE»
BHYTPHU IPOKAPHUOTUYECKOU KIIETKH.
IToaTBEPKAECHUEM 3TOMY CJIYXKHT
¢dakrt, uyro reH JHK-nomumepassl
((bepMeHTA, YUACTBYIOMIETO B PEIIU-
kauuu JHK) dara T4 (dparamu HA3bI-
BAIOT BUPYCHI, KOTOPbIE UH(PULIUPYIOT
OaKTEpUN) O CBOCH HYKJIECOTUTHON
MOCIENOBATEIBHOCTU ONM30K K TIe-

CYTCTBUA B HUX I'€HOB U3 JUHAMMY-
HOrO, O4€Hb JpeBHEro mynaa. Jlaypear
Ho6enesckoit npemuun CanbBajgop
Jlypus (Salvador Luria) B 1969 r. Tak
TOBOPUJI O BJIMAHHUHU BUPYCOB HA 3BO-
JTIONUI0: «BO3MOXHO, BUPYCHI C HUX
CIIOCOOHOCTBIO BKJIIOYATBCA B Kile-
TOYHBIH '€HOM M IOKHJAThb €TI0 ObLIN
AKTHUBHBIMM YYACTHHKAMHU IIPOLIECCA
ONTHUMHU3ALUN I'€HETUYECKOIO MaTe-
puana BCEX JKUBBIX CYHIECTB B XOJ€
3BOJIIOLUU. [IPOCTO MBI 3TOrO HE 3a-
MeTUIW». He3aBUCUMO OT TOTO, K KAKO-
MY MHPY — )KHBOMY HJIM HEKMBOMY —
MBI 6yIEM OTHOCUTD BUPYCHI, IIPUIILIO
BpeMsA PACCMATPUBATb UX HE HU30JIHU-
POBAaHHO, 4 C y4€TOM ITOCTOAHHOM! CBS-
3H C )KUBBIMU OpraHusmamMmuy. ll
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H3BECTHO, YTO OKPYIKAIOIMNI HAC MUD
COCTOUT U3 83 XUMUYECKUX DJIEMCH-
TOB, CAMBIH JIETKWI U3 HUX — BOJOPOJ
(ero aToMHBIX HOMED — Z=1), caMbI
TAXKENBINA — ypaH (£Z=92). BosamoxHO,
y’K€ Ha IEPBOM YPOKE XUMHH Y JTI000-
3HATEIBHOI'O YYEHUKA BOZHUKAET BOII-
pOC: TIOYEMY XUMHUYECKUX JIEMEHTOB
MMEHHO CTOJIBKO U YEM OTIPEJIEACTCSA
UX KOMN4YeCTBO? KaK HM ITapaJOKCaIb-
HO, 9TOT BOIPOC NIPE/ICTABIISIET COOOH
OJIHY U3 (PYH/JAMEHTAIBHBIX HAYYHBIX
npo6yeM MNO3HAHUS MATEPHUAIBHOTO
MHpPA.

B ConHeuyHOM cucTeME M HA HaAllIEH
MJaHETE COXPAHUJINCH JUIIb TE dJIE-
MEHTBI, BDEMS )KU3HHU KOTOPBIX 6O0JIb-
me Bo3pacrta 3emaun (4,5 MIPA. JIET).
Jpyrue pacnaauchk U HE JOXUIU JO
HAamux AHEH. PaguoOaKTUBHBINA 3e-
MEHT ypPaH, Y KOTOPOT'O NIEPUOJ TTOJTY-
pacnajsia okosno 4,5 108 JIET, €1IE pacIa-
naetcst. OTHAKO B CEPEAMHE IPOIIOTO
B€Ka JIIOJM HAYYUJIHCh IIOJIy4aTh
3JIEMEHTBI, KOTOPBIX HET B IIPUPOJE,
HaIlpUMeEpP, HApa6ATHIBAEMBIH B s11€P-
HBIX PEAKTOPAX IUIYTOHUH (Z=94).
Ero uzoromn ¢ arToOMHOM Maccoun 239
(239Pu) UMEET NEPHOJ, NOoaypacmaga
Bcero 7y, = 2 10% ner. [InyTOHUH IPO-
U3BOAUTCS COTHAMHU TOHH U CIYXKHUT
OAHUM M3 MOITHEUIIUX MCTOYHUKOB
3HEpPruu. Ero Bpems >KM3HU HUUTOXK-
HO MaJIO 110 CPABHEHUIO CO BDEMEHEM
KU3HH 222U, HO B MacIITAGE MHUKPOMU-
pa 3TO OrpoMHas BeIn4uHa. [ToaTomy
MOT'yT OBITh 3JIEMEHTHI 3HAYHUTEIbHO
TSKEJIEEe TIYTOHUS. Bonpoc, olHaKoO,
OCTAETCS: TIE IPEJEII CYIIECTBOBAHUS
XUMHYECKUX JIEMEHTOB?

CKOABKO MOXET 6bITb
XUMMNYECKUX SAEMEHTOB?
COrI71aCHO KBAHTOBOM 3JIEKTPOANHA-
MHKE, XOPOIIO U3BECTHASI KOHIIEIITUS
atoMma (B. Pezepdopz, 1932 1)) Kak cuc-
TEMBI, COCTOSIIEH U3 s1/Ipa, B KOTOPOM
COCPENOTOYEHBl  IMOJOXKUTEIbHBIN
3aps/ ¥ MPAKTUYECKH BCS MACCA ATO-
Ma, U 3JIEKTPOHOB, IBUTAIONIUXCS HA
OOJIBIIIOM PACCTOSIHUU OT S1/1pa, CIIpa-
BC/IJINBA JIJIS1 OUCHB TSIXKEJIBIX ATOMOB
JIO ATOMHBIX HOMEPOB Z = 170 1 gaxe
oonee. OAHAKO IPEJENT CYIECTBO-

BAHMUA 4TOMOB HACTYNA€T HAMHOIO
paHbllle U3-32 HECTAOMJIBHOCTH Ca-
MOTO AApA.

H3MeHeHHE COOTHOIIEHUS MPOTO-
HOB 1 HEUTPOHOB B CTA6MJIBHOM AZIPE
NPUBOJUT K €ro pPajHOAKTUBHOMY
pacnaay. O6oraiieHue s/ipa HEUTPO-
HAMH YMEHBIIAET SHEPTUIO CBA3H HEM-
TpOHOB. [Ipenen HacTynaeT npu £, =0
(rpaHunIla CYIIECTBOBAHUA HEUTPOH-
HO-U30BITOYHBIX S71€p). AHAJIOTUYHO,
HyJIeBAsd dHEPIUs CBA3U NPOTOHOB
E, =0 (IpoTOHHAs T'PAaHULIA) OIpe/ie-
JIgeT IpeJesl CyIeCTBOBAHMA IIPOTOH-
HO-U30BITOYHBIX sI7IEP.

Jpyras rpaHulla CBA34HA C MAKCH-
MaJIbHO BO3MOKHBIM YHCJIOM HYKJIO-
HOB (IIPOTOHOB U HEUTPOHOB) B AJIPE.
PopMaNbHO NpeAeabHasg Macca Aapa
ONPEAENAETCA BEPOATHOCTBIO €ro
JIEJICHUS Ha JIB€ (MK OOJIEE) 4acTHu
MEHBIIEN MACCHL. BiepBbI€ TAKON THUII
ANEPHOIO INpEBpaleHus (CHOHTAH-
HOE JEJIEHHE fApa Ha JBa OCKOJKA
MIPUMEPHO PABHOM MACCHI) HAOIIO/1ATI-
ca g ypana B 1940 . B Jlenunrpaje
K.A. Tlerpxxakom u I'H. ®repoBbIM,
paboTaBMIMMHU IIOJ PYKOBOACTBOM
N.B. Kypuarosa. lng agpa B8y apry-
AJIBHBII IEPHUOJ], CIOHTAHHOTO JeJIe-
HUSA COCTABUI T = 10" ner.

B aTO BpeMs yxe OBIIIO OTKpPBI-
TO BBIHYXXJEHHOE€ [EJIECHHUE ypaHa
noj AericTeueM HEUTpoHOB (O. XaH
u I OItpaccman, 1939 r). [nsa ¢u-
3MYECKOIO ONHCAHHA INpoLecca
H.Bopom n Ix. Yunnepom B 1939 1.
ObLIa IPEAIOKEHA )KUAKO-KAIIEIbHAS
MOZENDb AJEPHOIO JeJICHU. DTA KPa-
CHBAasl MOJEJIb, IO CYWECTBY — KJaC-
CHYECKasl, OCHOBAHA HA IPEAIOJIO-
JKEHHHU O TOM, YTO AJEPHOE BEIIECTBO
SIBJISIETCS OECCTPYKTYPHOH (aMopd-
HOM) MaTepHen, 1oJ06HO KaIJje 3aps-
JKEHHOM XUJAKocTu (f.B. Dpenkens,
1939 r,, Jlennnrpan). B agepHon kamie
CHJIBI IOBEPXHOCTHOTO HATSXKEHMU,
NPENATCTBYIOMUE CHUIAM 3JIEKTPO-
CTATUYECKOI'O (KYJIOHOBCKOI'O) pac-
TAJIKUBAHU A IPOTOHOB, ONIPEAEIAIOT
ee cpepuueckyio popmy. CUTyanus
MEHAETCA IO MEPE YBEJIUYCHUS YHUC-
JIa IPOTOHOB WJIM 3aPAAA Apa, KOraa
CHJIBI IOBEPXHOCTHOT'O HATSIKCHUS P
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CTAHOBSITCSI CONOCTABUMBIMU C CH-
JIaMH KYJOHOBCKOI'O OTTaJIKUBAHUS.
Ecau B mpounecce npoTuBo60pCcTBa
JBYX CHMJI KaIUIl JOCTHUIAE€T HEKO-
TOPOU KPUTHYECKOH AedopManunu,
TO 3TO INPUBOJUT K €€ PaA3JEIECHUIO
HA JBE 4YaCTU (OCKOJIKM J[CJICHUA).
O4eBUJHO, YTO A JOCTHXKEHHS
KPUTHUYECKOH JepOopMaALINU HEOOXO-
JUMO YBEJIHMYUTDh HAYAJIBHYIO dHEP-
TUIO APA.

Paznuna sneprun chepudeckoro
U aeOPMUPOBAHHOIO A[pa OIpe-
gendgeTr Oapbep, NPEnATCTBYIOMUN
€ro JEJEHUIO (CM. 1e6blil epadur Ha
cmp. 69). inst appa 23U BeicoTa Gaps-
epa jiesieHust OKoIo 6 MaB. [ToaTomy
€CJIA B AAPO ypaH4d BHECTU JOIOIHH-
TEJIBHYIO SHEPIUI0 OKOJIO 6 M3aB unu
60BIIYIO, OHO MOMEHTAIBHO Pa3Jie-
JIMTCS HA 1BA OCKOJIKA. HO A1pO ypaHa
MOXET Pa3JeJIUTbCI U CAMOIPOU3-
BOJIPHO (CIIOHTAHHO) 6€3 JIONOJIHU-
TEJIbHOU 9HEPI'UH, IPOHUKAA (TYHHE-
JINPYS) Yepe3 Oapbep IEICHUS.

I[Iponecc CIOHTAHHOIO JeJe-
HUA ypaHa IIPOUCXOAUT KpanHe

pEAKO — NMPUMEPHO pa3 B 10'° 1

€T.
C yBEIMYEHUEM 4ATOMHOI'O HOMEpPaA
(T.€. YMCJIa IPOTOHOB B A/IP€E) BBICOTA
6apbepa JeJIeHUA 3AaMETHO ITOHMXKA-
€TCs, 4YTO BEJET K PE3KOMY yMEHbIIE-
HUIO BDEMEHHU KU3HU IJIEMEHTA OT-
HOCHUTEIBbHO CIOHTAHHOI'O JE/NCHUS:
y kanudopuusa Cf (Z=98) mepuop
CIIOHTAHHOTO [JEJEHHUS COCTABISAET
BCero Tgg = 80 neT. V 6oee TAXKENbIX
3JEMEHTOB IIPU HEKOTOPOU KPUTH-
YECKOI BEJIHMYUHE ANEPHOrO 3apAna
(aTOMHOTO HOMEPA IJIEMEHTA), KOT1a
BBICOTA 6apbepa JeJIE€HUd JOCTUTAET
HyId, AAPO CTAHOBUTCS a0COJIOT-
HO HEYCTONYUBBIM K CHOHTAHHOMY
penenuio (Isp = 1071 C). DTO U €CTh
npepen  CTabUAbHOCTH  TAXKEJIBIX
apep. CornacHo ouneHkam H. Bopa

OB ABTOPE:

u Jx. Yunnepa, nogo6Has CUTyaIius
HacTynaer npu Z >100.

CnenyeT OTMETHUTDb, YTO INEPUOMABI
CHOHTAHHOTO [JEJIEHHSA H3O0TOIOB
MEPBBIX TPAHCYPAHOBBIX 3JIEMEHTOB
cZ=94..100, NONy4YEHHBIX B ANCPHBIX
PEAKTOPAX, B [IEJIOM COOTBETCTBOBAIN
NPEACKA3AHUAM KAIEJIbHONH TEOPUHU
agpa.

Ho cniycTa 22 roja B Hamen 1abopa-
Topuu (I.H. ®repos, C.M. [TonuKkaHOB
u ap., 1962 1), a 3aTeM U BO MHOTHUX
JPYyrux Jj1abopaTopusix MHUpa ObLIO
OOHAPYKEHO, YTO S/ipa YpaHa U 60-
JIEE€ TAXKENbIX T.H. TPAHCYPAaHOBBIX
3JE€EMEHTOB MOIYT JEJIUTHCA CIIOH-
TAHHO C JABYMA OTJIUYAIOMUMUCI
Ipyr OT Jpyra HEepPUOJaMH IIONYy-
pacmaga. Hanpumep, nisa 387 ¢ ne-
pyuomaMu mnoJaypacrnazna 10'° ner
n 0,3 10~ c uX pa3anydune COCTABIACT
ACTPOHOMMYECKYIO BEJIUYNHY — 10°°
pas! (em. npasuwiii epagux na cmp. 69).
Hanuuue ABYX 3HAYEHHUN NEpPUOAA
nonypacnazaa (T.e. JByX BEPOATHOC-
TEW OJJHOI'O M TOT'O JKE€ THUIIA PACIa/2)
CBUJETEIBCTBYET O TOM, YTO JAHHBIN
pacnaj OpOUCXOJUT U3 JBYX yCTOI-
YHUBBIX COCTOSSHHUI CUCTEMBL: OCHOB-
HOro (Tsp = 10' JIET) U «MU30MEPHOTO»
(Tsgpp = 3 1077 ¢). CIOHTaHHO JIEes-
LMECA N30MEPBI HAXOAATCA B IPOTH-
BOPEUYHUHU C MOJEJIBIO XUJKOH KaIl/H,
T.K. y KJI4CCUYECKOHU KAIUIM B IIPO-
necce geopMaluu HE MOXKET ObITh
NIPOMEXYTOUYHBIX YCTOMUYHUBBIX CO-
CTOAHUM. [IpOTUBOpEYNA C MOJEIIBIO
Ha6JIIOAINCh TAKXE U B JPYIUX 34-
KOHOMEPHOCTSAX AJEPHOIO AEJCHUS.
CieJoBaTENbHO, NPEANOIOKEHUE
O TOM, YTO AIPO B IPOLIECCE JEICHUS
BEJIET ce6sl KaK OECCTPYKTypHASI Ma-
TEpHs, HECIIPABEAJIUBO. BHyTpEeHHAA
CTPYKTypa fA1pa, HA000POT, MOXKET
O4YEHb CHJIBHO BJIMUATH HA BEPOAT-
HOCTb CIIOHTAHHOTI'O I€JICHUA.

Opun LoaakoBuy OraHecsH — M3BECTHbIN PYCCKUN GU3UK, AKAAEMUK
Poccunckom akapaeMum HayK, HAy4YHbI PYKOBOAUTEAL AQBOPATOPUN SAEP-
HbIX peakumin M. LH. daepoea B O6beAMHEHHOM MHCTUTYTE SAEPHbBIX UCCAE-

AOBOHMIN B AyOHe.

Boinee geTanbHbIN aHAJIU3 TOKA3aJ1,
YTO 3KCIEPUMEHTAIbHBIC 3HAYEHUS
MOJMHOU 3HEPrUU CBA3U HYKJIOHOB
(TIPOTOHOB U HEUTPOHOB) B AZIPAX OT-
JIMYAIOTCSA OT PACYETHBIX BEJIMYHH.
DTO OTIIMYUE UMEET PETYIAPHBIN Xa-
paKTep: OHO MAKCUMAJIBbHO (HAUOOIb-
1Iasi SHEPTUA CBA3M) IIPU ONPEIE/ICH-
HBIX, TaK HA3bIBAEMBIX «MAI'MYECKUX>
YHCJIAX MNPOTOHOB MJIM HEHUTPOHOB.
Hcnonb3ysa TEPMUHOJIOTUIO, 3AUMCT-
BOBAHHYIO U3 aTOMHOM (PU3HUKH, UX
HA3BbIBAIOT 3aMKHYTBIMH IIPOTOHHBIMHU
WU HEUTPOHHBIMU 0607109KaMU. OHU
MOKA3bIBAIOT, YTO fAJpa MOI'YT OTJIH-
4aThCA IO CBOEM CTPYKTYpPE. DTO U HE
YAUBUTEJIBHO, T.K. PA3JIMYHbIE (DOPMBI
JIBIJKCHHUA S1pa KAK OOBbEKTA MaJIbIX
pPa3MepPOB ONUCHIBAIOTCSA HE KJIACCHU-
YECKOM, 4 KBAHTOBOM MEXAHUKOMH

Kkomniry 1960-x rr. ycunusimu O. Bopa
n b.Morenbcona ([Janwus), C. Huab-
cona (IlIsenma), B.M. CTpyTHHCKOTO
n B.B.ITamkesuua (CCCP), X. Mariepca
n B.Cearenkoro (CHIA), P. Hukcona
u I1. Mennepa (CIIA), A. CO6GHMUEBCKOTO
(ITonpma), B.I'partnepa (I'epmanus),
K. bepxe (Ppannus) U MHOTUX JIPY-
T'UX TEOPETHUKOB ObLJ1A CO3/1aHa MUKPO-
CKOMHYECKAS TEOPHUS ATOMHBIX AZED,
KOTOpPAsl CBEJId BCE BBIIIECYKA3aHHBIC
NPOTUBOPEYHA K CTPOMHON CUCTEME
(PU3NYECKUX 3AKOHOMEPHOCTEMN.

HoBasa Teopus momorna mnpejcka-
34Tb CBOIMCTBA OYEHBb TSAKEJBIX, €ILIE
HEU3BECTHBIX fAjep. OKa3ajloCh, 4TO
CTAOMIN3UPYIOMUI 3PDEKT AAEPHBIX
060J104€K OyJIeT padoTATh U 34 IIpE/ie-
JAMH KaIleJbHOU MOAENU Aapa (T.e.
B obnactu Z > 100). [ToaTOMy BOKpyT
Marudeckux uucen Z = 108, N=162
u Z=114 (Bozmoxno 120), N=184
JOJDKHBI 06pPa30BaATBbCA T.H. OCTPO-
B4 CTA0UJIBHOCTH, B KOTOPBIX BpEMSI
JKHM3HU CBEPXTSXKEIIBIX ANEP MOXET
CYIIECTBEHHO BO3PACTATh. B mepByIo
o4depelb 3TO KACAETCA CBEPXTAXKEIIBIX
3JIEMEHTOB, y KOTOPBIX 3(PPEKT saep-
HBIX OOOJIOYEK MOBBIAET IIEPHOIBI
oJaypacnazsa Ha 32..35 IOpAAKOB, T.C.
IO JECATKOB, COTEH TBICAY M, MOXET
OBITH, MUJIZTMOHOB JIET. TaK BO3HHKJIA
UHTPUTIYIOM Al IUIIOTE3d O BO3MOX-
HOM CYLIECTBOBAHUH CBEPXTAKEIIBIX
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3JIEMEHTOB, 3HAYUTEIBHO PACHIHUPSIO-
masi TPAHULIBI MATEPUAIBHOIO MHUPA.
[IpAMO¥ NPOBEPKON TEOPETUYECKUX
NPEACKA3AHNUH CTAJ1 ObI CHHTES CBEPX-
TSKEJBIX HYKJIHJIOB U ONpEJeICHHUE
CBOUCTB UX PaCIIaja.

Peakuum CUHTE3A TAXKEAbIX
SAeMEeHTOB

Muorue pyKOTBOPHBIE 3JIEMEHTBI Ts-
JKejlee ypaHa OblIM CHHTE3UPOBAHBI
B PEAKIUAX MNOCIEAOBATEIbHOIO 3a-
XBaTa HEHUTPOHOB SAAPAMHU H30TONA
ypaHa #5U B pmTeIbHBIX O6JIy4EHH-
AX H4 MOIIHBIX AJEPHBIX PEAKTOPAX.
Bospuiyve nepuopl NOaypacnaga Ho-
BBIX HYKJIM/JIOB NO3BOJIAIA OTAEIATD
UX OT APYTHUX NOOOYHBIX IPOAYKTOB
PEAKIUU PAAUOXUMUYECKMMH METO-
JaMH C NOCJIEAYIOMUM U3MEPEHUEM
CBOHCTB DPaJHOAKTUBHOIO PACIana.
Pa6oTte npodeccopa I. Cubopra u ero
KOJIIEeT, IpOBe/IcCHHBIE B 1940—-1953 IT.
B PaguanimoHHON HAIIMOHAJIBHOM J1a-
6oparopuu (bepkin, CHIA), npuBean
K OTKPBITHIO BOCBMH HCKYCCTBEHHBIX
3JIEMEHTOB C Z = 93..100, B TOM 4yucjie
HAMGOJIEE TSKEIOro M30TOma > Fm
(T1/2 = 100 muei). JanpHeimmee npo-
JIIBUYKEHHE B 00JIACTh O0JIEE TIKEIBIX
apep ObLIO NPAKTUYECKH HEBO3MOXK-
HO H3-32 UCKJIOYUTEIBHO KOPOTKO-
ro Iepuoa MOJypacnaza Claeaylo-
ero u3orona >>°Fm (Tsg = 0,3 M0).
Mcnonb30BaHUE UMITYJIbCHBIX MOTO-
KOB HEUTPOHOB 60JIBIION MOIIHOCTH,
BO3HMKAIOMUX IIPU ANEPHOM B3PBIBE,
HE /12J10 JKEJIAEMBIX PE3YJIbTATOB: Ha-
HUOOJIEE TAKEIBIM APOM HO-TIPEKHE-
MYy 6BLT B7Fm.

BnemenTol TSKENIEE Fm (Z=100) 661111
CHUHTE3UPOBAHBI B PEAKLIUAX C YCKO-
DPEHHBIMHU TSKEJIBIMU HOHAMHU, KOIJa
B AAPO-MUIIEHb BHOCUTCA KOMILJIEKC
IPOTOHOB ¥ HEUTPOHOB. HO TaKOM THUIT
PEAKIUU OTIMYAETCA OT OITMCAHHOT'O
BplIE. [Ipu 3aXBaTE HEUTPOHA, HE 06-
JIAIAIOMIET'O JIEKTPUYECKUM 3APAJOM,
3HEPrus BO3OYXKICHUA HOBOTO AADPA
cocTasisietT Bcero 6..8 MaB. Bmecrte
C TEM NPU CIHUSAHUU A0EP MHUIICHHU
JaKe C JIErKMMU HOHAMM, TAKMMH KaK
renuit *He wiu YIIIEPpOL 12C, TAXKE-
JIple AApa 6yayT HAIPETHI O SHEPTUU

MOAEAb XXUAKOW KAMAU

S
T

i<

MoteHumanbHas aHeprus, MaB
o

Aedopmaums aapa

Z=108 \

¢d

MUKPOCKOMNNYECKAS TEOPUS

MoteHumanbHas aHeprus, MaB

Aedopmaums sapa 72108 \

Ey=20..40 M3B. C gajpHEeHIINM yBeE-
JIM4EHHUEM 4TOMHOI'O HOMEpaA AApa-
CHapsiJJa EMy HEOOXOJMMO COOOIATh
BCE GOMBIYIO SHEPTHIO IS TPEOIO-
JIEHUA 3JIEKTPUYECKUX CUJI OTTAJIKU-
BAHUA MOJIOXKUTEIBHO 3APAXKEHHBIX
agep (KyJIOHOBCKOIO 6apbepa peak-
LIUHN), YTO IPUBOAUT K POCTY SHEPTUHU
BO30OYXXJEHUSA (HAT'PEBY) KOMIIAYHJ-
A4pa, 06PA3YIOMIErOCs NOCJIE CIUAHUA
IBYX AJ€p — CHapsAa U MulieHu. Ero
OXJIAKJICHUE (TIEPEXO/] BOCHOBHOE CO-
crossHue E, =0) OyeT IpOUCXOAUTD 34
CYET UCITYCKAHUA HEUTPOHOB U I'AM-
Ma-nydeld. TyT-TO U BOSHHUKAET IIEPBOE
NPENATCTBUE.

Harperoe TsaXen0€ A4pO JHUIIb
B OJHOM H3 CTa4 CJIy44a€B CMOXKET MC-
MYCTUTb HEUTPOH: B OCHOBHOM OHO
OyIEeT JEeIUTbCA HA JBAd OCKOJIKA, T.K.
3HEPIus A1pa CYMECTBEHHO BBbILIE
6apbepa AeneHus. JIErko NOHATD, YTO
YBEIMYEHUE SHEPIUU BO3OYXKICHUA
KOMOAYHJ-A1pa I'yOUTENBHO JIS HETO.
BepOoATHOCTD BBKUBAHMSA HATPETOI'O
Apa PE3KO MAAA€T C MNOBBIIIEHUEM
TEMIIEPATYPHI (MU SHEPTUH Ey) U3-32
YBEJIUYEHHUS YMCJIA UCIIAPSAEMBIX HEU-
TPOHOB, C KOTOPBIMU KOHKYPUPYET
JgeneHue. [Iag Toro 4robbl OXJIAJUTh
ANPO, HAarpeToe NpuMepHO 70 40 M3B,
HEOOXO/JMMO UCHAPUTb 4 WU 5 HEU-
TPOHOB. KaXXJIBI pa3d C UCHyCKAHU-
€M HEUTPOHA OyAET KOHKYPHUPOBATD
JeJIEHUE, BCIEACTBHUE YEro BEPO-
ATHOCTb BBDKHBAHHA OYIET BCETO
(1/100)*>=10"8..1071°,
OCJIOXKHSIETCS TEM, UTO C POCTOM TEM-

Curtyanusa

epaTypel s/1pa OCAAGIAETCS CTAOU-
ausupyomun adp@exT 060I0YEK,

CJIEOBATEIBHO, YMEHDBIIAETCS BBICOTA
6apbepa AeNeHUs, U AEIUMOCTD A1pa
pe3ko Bo3pacTtaeT. O6a pakTopa npu-
BOJAT K UCKJIIOUUTEIBHO MAJIOU BEPO-
ATHOCTH OOPA30BAHUS CBEPXTAKEIBIX
HYKJIHJIOB.

CunTe3 371eMEeHTOB Tsikenee 106-ro
CTaJl BO3MOJKEH IIOCJIE€ OTKPBITHSA
B 1974 1. T.H. peakuu XOJOJHOTO
CIHAHUA. B HUX B KA4E€CTBE MUIIECH-
HOI'O MaTepHuad UCHONB3YIOTCH «Ma-
TUYECKHE» A1PpA CTAOMJIBHBIX U30TO-
nos 2%Pb (Z = 82, N = 126) umu **’Bi
(Z = 83, N = 126), koTOpble 6O0M6ap-
JUPYIOTCA MOHAMHU TsKEJIEe apProHa
(FO.II. Oranecan, AT JleMuH U ap.).
B npouecce CauAHUA BBICOKAA dHEP-
T'ds CBA3M HYKJIOHOB B «MaI'M4E€CKOM»
Ape-MULIEHH IPUBOAUT K IIOIJIOIIE-
HUIO SHEPTUHU IIPU IEPECTPOIKE IBYX
B3AUMOJCHCTBYIOIUX AED B TAXKEIOE
AAPO CYMMAapHOM MaccChl. PasuHuna
B 3HEPIUAX «yIIAaKOBKM» HYKJIOHOB BO
B3AUMOJEHUCTBYIOIIUX A0PaX U B KO-
HEYHOM AJIPE B 3HAYUTEIBHON CTEIIE-
HU KOMIICHCUPYET 3HEPI'HIO, HEOOXO-
JUMYIO ISl IPEOJOJICHUS BBICOKOTO
KYJIOHOBCKOT'O 6apbepa peakuuu. B pe-
3yJIbTATE, TSIKEJIOE AAPO UMEET IHEP-
TUIO BO30YXJeHus Bcero 12..20 MaB.
B KakoH-TO CTENEHU peaKIus NoA00-
Ha IPOLECCY «OOPATHOTO JEJICHHUS>.
JefICTBUTENBHO, €CIIN ACICHUE A1Pa
ypaHa Ha /ABAa OCKOJIKA NPOMUCXOAUT
C BBIJIECJIECHUEM SHEPIUM, KOTOPAs HC-
MOJIb3YETCH B ATOMHBIX 3JIEKTPOCTAH-
USIX, TO B OOPAaTHOMN peakuuu (Ipu
CJIUSTHUU OCKOJIKOB) OOpasyloleecs
AP0 ypaHa OyJeT MNOYTH XOJIOJHBIM.
IIo3TOMY IIpU CHUHTE3€ JIEMEHTOB )
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B PEAKIUAX XOJOJHOIO CIUAHHUA TH-
JKEJIOMY APy JOCTATOYHO HUCITYCTUTD
BCEr'0 OJWH UJIU 1BA HETPOHA, YTOOBI
NEPENUTH B OCHOBHOE COCTOSTHHE.

Peakuuu XOJIOJHOTO CIUAHHUA
MAaCCHUBHBIX AJ1€P ObIJIM YCIEIHO UC-
MOJIb30BAHBI JJII CUHTE3d IECTH HO-
BBIX 3JIEMEHTOB OT 107-ro 10 112-TO
(IT. Apmb6pycrep, 3. Xodpman, I MioH-
neubepr u ap.) B HanuoHaipHOM
A1epHO-(PU3UIECKOM LeHTpe GSI
B Japmmragre (F'epmanus). HegaBHo
K. MopwuTa u ap. B HauumoHaJibHOM
nenrpe RIKEN (TokuoO) IOBTOpPH-
X ONBITHI GSI mo cuHTe3dy 110..112
31eMeHTOB. O6€ Irpynnbl HAMEPEHDI
IBUTATHCS AAJIbIIE, K 3eMeHTam 113
u 114, ucnonbsysa Oojee TsKeIble
CHAPAIBL.

OJHAKO CHUHTE3 CBEPXTAXKEIBIX
3JIEMEHTOB B PEAKIUAX XOJIOJHO-
IO CIUAHHUSA CONPSKEH C 6ONbBIIUMHU
TPyAHOCTAMU. C YBEJIMUYCHUEM ATOM-
HOTO 3aps/Jla MOHOB BEPOATHOCTb UX
CIUSAHUA C AJpaMUA MUIICHU 208pp
win **Bi snaunrenpHo YMEHBIIACTCSA
M3-32 BO3PACTAHUA KYJIOHOBCKHX CHJI
OTTAJKUBAHUSA, IPONOPLUOHAIBHBIX

NPOU3BEAECHUIO 3apANOB sapep. OT
104-ro 3/1eMeHTa, KOTOPBIA MOXKET
OBITD IIOJIYYEH B PEAKLIUU 208pp 4507
“, Z,=1804), x 112-my (peaxkuus
208pp + 7O7n, 7, Z,=2460) BeposT-
HOCTb CAUAHHSA yMEHbIIAETCA 6osee
4eM B 10 ThIC. pas.

EcTp
KoMnayHA-44pa, HOJIyYEHHBIE B PEAK-

U JApyroe OrpaHUYCHHUE.

LUAX XOJOJHOI'O CIUSHUSA, UMEIOT OT-
HOCHUTEJIbHO MAJIO€ YHUCJIO HEUTPOHOB.
B cnygae o6pasosanusa 112-ro ane-
MEHTA KOHEYHOE AAPO ¢ Z= 112 umeer
BCEro 165 HEMTPOHOB, B TO BPEMST KAK
MNOABEM CTAOUJIIBHOCTH OXKHUAACTCS
JIIs KOJIUYEeCTBA HEUTPOHOB N > 170
(em. puc. 6epxy). IToaTOMY MBI BBIOpA-
JIVL IPYTOM Ty Th.

Appa ¢ 60apIIUM U30BITKOM HEH-
TPOHOB MOTI'YT OBITb IIOJIYYEHDI, €CJIA
B Ka4e€CTBE MUIIEHEH HMCIOJIb30BATD
HUCKYCCTBEHHBIE 3JIEMEHTBL: Iy TOHUI
Z=94), amepunu (Z = 95) UIu Kio-
puit (Z=96), HapabaTHIBAEMBIE B sIICP-
HBIX PEAKTOPAX, 4 B KAYECTBE CHAPA-
1a — PEAKUI N30TOII KaJIbIIUA 48cCa.

Anpo aroma 48ca copepxut 20 mpo-
TOHOB M 28 HEUTPOHOB — 0624 3HA-

YEHHUSI COOTBETCTBYIOT 3aMKHYTBIM
060JIOUKAM. B peakuuax CIugHHUA
C sipaMu 48Ca rTakxe oyner pabo-
TATh UX «Marudeckas» CTPyKTypa (3Ty
POJIb B PCAKIUAX XOJOJHOTO CIIUA-
HHUA UTPATU MATUYCCKUC AJPAd MUIIIC-
HU 208Pb), B PE3YJIBTATE YETO SHEPIUA
BO30OYXXJEHHUA CBEPXTAXKEIBIX SAIEP
coctaBuT OoKojao 30..35 MaB. Ux 1me-
pexo] B OCHOBHOE COCTOAHHE OYyAET
COIIPOBOXKJATHCSA SMUCCUEH TPEX HEM-
TPOHOB U raMMa-y4dei. MOKHO 6bLIO
OXH/JATb, YTO NPHU TAKOHU 3HEPruUu
BO30OYXKIEcHUA 3(PDEKT ALEPHBIX 060-
JIOYUEK €l IPUCYTCTBYET B HATPETBIX
CBCPXTAKCIIBIX AAPAX, YTO IIOBBICHUT
HNX BBIDKMBACMOCTD U ITIO3BOJIUT HAM X
CHUHTE3UPOBATb. OTMETHUM TAKXKE, YTO
ACUMMETPHSA MACC B3aMMOJAEHCTBYIO-
mux anep (Z; Z, < 2000) ymenpuaer
HUX KYJIOHOBCKOE OTTAJIKMBAHUE U TEM
CAMBIM YBC/INYHUBACT BCPOATHOCTD
CIIUAHUNA.

HecmoTpst Ha, Ka3aJ0Ch Obl, O4e-
BU/IHBIC IIPEUMYINECTBA, BCE MPE/bI-
JyLiye NONBITKU CUHTE3a CBEPXTSIKE-
JIBIX JICMCHTOB B PCAKITUAX C MOHAMH
48Ca, NPEANPUHATHIE B PA3JIUYHBIX

10 B Mmupe nayku
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nadoparopusax B 1977-1985 rr.,, oka-
32JIUCh 6€3Pe3yAbTATHBIMU. OJHAKO
Pa3BUTHUE 3KCIEPUMEHTAJIbHON TEX-
HUKU B IOCJIEIHHUE TOABL, U MPEXIE
BCETO IOJy4YEHHE B HAIIEH 1abopa-
TOPHUHU MHTEHCHUBHBIX IIYYKOB MOHOB
48Ca ma YCKOPHUTEIAX HOBOTO IIOKO-
JIEHM S, TIO3BOJIUJIO YBEJIUYUTD YYBCT-
BUTEJIBHOCTD 3KCIEPHUMEHTA MOYTH
B 1000 pas.

OXxnaaembie CBONCTBA
YTO MBI HOYYUM B CJIy4a€ YCIENTHOT'O
cuHTe3a? Ecim TeopeTnydeckas rumo-
T€3a CHPABEIJINBA, TO CBEPXTAKEIIBIE
sapa OyyT CTAOUIbHBI OTHOCUTEb-
HO CIIOHTAHHOTO JeieHuA. OHU 6yAyT
UCHBITBIBATh APYrOM TUII paCHaja:
anbda-pacnaj (3MUCCHUA A4pa Ieusd,
COCTOAMIETO U3 2 IPOTOHOB U 2 HEU-
TPOHOB). B pesyiabrare oOpasyer-
CsA IOYEPHEE ApO HA 2 IPOTOHA U 2
HEMTPOHA JIETYE MATEPUHCKOTrO. Eciin
Yy OOYEPHETO AAPa BEPOATHOCTD CIIOH-
TAHHOTO JEJICHUS TAKXKE MaJId, TO ITOC-
JI€ BTOPOTO anb(a-pacnasga BHy4aTOE
A0pPO 6yAeT HAa 4 IPOTOHA U 4 HEUTPO-
HAa JIETYE HAYAIBHOTO. Anbda-pacnas
OyZAET NPOAOJIKATBCA IO TEX MOP, ITOKA
HE HACTYIHUT CIOHTAHHOE JeJICHUE
(cm. puc. 6Hu3y). Mbl OXHUAAEM yBH-
JETb HE OJIMH pacnaj, a «<pajuOaKTHUB-
HOE CEMEHUCTBO», IENOYKY JOCTATOYHO
JUINTENbHBIX (B SIEPHOM MacCHITaA6€)
MOCJIEIOBATEIbHBIX a/1b(a-paciaios,
KOTOpPBbIE B KOHEYHOM UTOTE IIPEPDI-
BAIOTCS CIIOHTAHHBIM JI€JIEHHUEM. DTO
U OyJET CBUJETEIbCTBOBATDH OO 06pa-
30BAHUU CBEPXTAXKEJIOTO AAPA.
YTO6Hl B MOJHONM MEpE YBUICTH
OKHMJAEMBIA IIOJBEM CTAOUIBHOCTH,
HEOOXOAUMO TOJOUTH KaK MOXKHO
OJMVIKE K 3AMKHYTBIM OOOJIOYKAM Z =
1141 N=184. CuUHTE3UPOBATD B AAEP-
HBIX PEAKIUAX CTOJb HEUTPOHHO-U3-
OBITOYHBIE AJPA YPE3BBIYANHO TPYAHO,
T.K. IPH CAUAHUU AAEP CTAOMIbHBIX
3JIEMEHTOB, B KOTOPBIX YK€ UMEETCS
ONpEJEJIEHHOE COOTHOIIEHHE IIPO-
TOHOB M HEHUTPOHOB, HEBO3MOXXHO
JO6pATBCA IO ABAXKIbI MATMYECKOTO
apa 298114, [ToaTOMYy HEOOHXOAUMO
UCIIONb30BATh AAP4, U3HAYAIBHO CO-
JeprKale MaKCUMaJIbHO BO3MOKHOE

KOJIMYECTBO HEUTPOHOB. UMEHHO 1TO3-
TOMY B Ka4ECTBE CHAPsI/1A ObLIN BBIOpA-
HBI YCKOPEHHBIE NOHBI 48Ca.

Kanbusa B npupoge MHOro. OH Co-
CTOUT Ha 97% u3 U30TOoNna 40ca ¢ A~
pom u3 20 npOTOHOB U 20 HEUTPOHOB.
IIpumepno 0,187% xKaabnusa npen-
CTABJIEHO THXEIBIM M30TOMOM 1oCa,
B s1Ip€ KOTOPOI'O €CTh 8 U30BITOYHBIX
HEUTPOHOB. T€XHONIOrUuA €ro Momay-
YEHHUSA YPE3BBIYANHO CJIOXHA, U IMO-
3TOMY 1 T 060rameHHoro 48Ca crour
okoso $200 Teic. HaM mpUIIIOCH Cy-
LECTBEHHO U3MEHUTDb KOHCTPYKLIUIO
padoTsl
4TOOB HAUTU KOMIIPOMHUCCHOE pe-

U PEXHUMBI YCKOpHUTENA,
LMIEHUE — IOJYYUTb MAKCUMAJIbHYIO
UHTEHCUBHOCTb IIy4Ka HOHOB IIPHU
MHUHHMAJIBHOM PACXOJ€E 3TOTO 3K30-
TUYECKOT'O MATEPHAIA.

CerosHsa Mbl JOCTUITIM PEKOPAHON
WHTEHCUBHOCTU IIy4dKa (8 1012 ¢!
IIPU BECbMA HU3KOM PACXOJE U30TOMNA
48Ca (okono 0,5 mr/4). B kayecTBe Mu-
LMIEHHOI'O MAaT€PHUAJId MBI HCIIOJIb3YEM
JOJITOKUBYIIHE OOOTraIleHHBIE U30-
TOIIBI UCKYCCTBEHHBIX 3JIEMEHTOB Pu,
Am, Cm u Cf (Z = 94..96 u 98) ¢ max-
CHMaJIBHBIM COJEP’KAHUEM HEHUTPO-
HOB. OHHM IIPOU3BOIATCS B MOLIHBIX
ANEPHBIX peakTopax (B I. OK-Pumx,
CIHIA, un 1. Jumurposrpag, Poccus)
U 3aT€M OOOraIaloTCa Ha CHELHUab-
HBIX YCTAHOBKA4X, MACC-CENapaTOPaX
BO BcepoccnincKoM Hay9HO-UCCIEN0-

BATEIBCKOM HHCTUTYTE SKCIIEPUMEH-
TaIbHOU pusuku (. Capos). Peakniuu

48ca ¢ AAPAMHU ITUX

CIUSAHUA AJEP
M30TONOB ObLIN BBIOPAHBI JJ151 CHHTE-
34 3JIEMEHTOB € Z = 114..118.

3a nAThb J1eT pabOoTHl B TEYECHUE JJIU-
TEJIbHBIX OONy4YEeHUN ObliIa HAObpaHa
n03a okoso 2 10%° nonos (mpumepHO
16 mr 48Ca, YCKOPEHHOTI'O IO OJJHOU
JECATOM CKOPOCTH CBETA, IPOIILIO Ye-
pe3 caou MUIIEHEN). B 3TUX aKCIIEpu-
MEHTAaX HA6II0/12JI0Ch OOPA30BAHUE
n3otonos 112..118 anemeHTOB (32 UC-
KJIIO4€eHHUEM 117-r0) 1 ObUIM IOy YEHDI
IIEPBbIE CBEICHUA O CBOMCTBAX PACIIa-
J12 HOBBIX CBEPXTSKEJIBIX HYKJINJOB.

MOoCTOHOBKO aKCNEepUMeHTa
CocTaBHOE AP0, O6PA3YIOIIEEC IPU
CJIUSHUU ANEP MULIEHU U YACTHUIBI,
MOCJIE UCITAPEHUA HEUTPOHOB OYyAET
JBUTATBCA IO HAINPABJICHHUIO Iy4YKa
MOHOB. CJION MUIIIEHHU BBIOMPAETCS J10-
CTATOYHO TOHKHM, JJI51 TOTO YTOOBI T5-
JKEJIBIN ATOM OTJA4U MOT BBUIETETD U3
HErO U NPOJOJIKHUTD CBOE [JBHUKCHUE
K JETEKTODY, YAAJIEHHOMY OT MHUIIE-
HU HA PACCTOAHHUE OKOJIO 4 M. Mexay
MHIIEHBIO U IETEKTOPOM PACTIONOXKEH
Tra30HAIIOJHEHHBII CENapaTop, Npes-
HA3HA4YEHHBIA U1 NOAABJICHUS 4ac-
THUL, IIY4YKa U IIOOOYHBIX IIPOJAYKTOB
pEaKIUU.

I[NpuHIMO paboTel cenapatropa (cm.
puc. Ha cmp. 73) OCHOBAH HA TOM, P
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4TO B I'a30BOM cpeje (B HAIIEM CIIy-
4Jae — B BOJOPOJE NIPH ABJIECHUHU BCE-
ro 1073 ATM.) MOHHBINA 3apA]l AaTOMOB
3aBHUCUT OT CKOPOCTHU. DTO MO3BOIAET
«HA4 JIETY» PA3AEIUTD UX B MATHUTHOM
nosie 32 10~ ¢ 1 HAIPaBUTD B JICTEK-
TOP. ATOMBI, HIPOIIEAIINE CENAPATOP,
UMIJIAHTUPYIOTCS B YyBCTBHUTEJIb-
HBII CJIOH HOJYHNPOBOJHUKOBOTO
JETEKTOPA, BBIPA6ATHIBAIOIIETO CHUT-
HaJbl O BPEMEHU IIPUXOAA ATOMA
OTHA4H, €r0 SHEPIUU U MECTE UMII-
JIAaHTAL WU (T.€. KOOPAUHATAX X U Y HA
paboyeit MOBEPXHOCTH JETEKTOPA).
[ 3TUX 1eNed AEeTEKTOp 0obIei
TJTOMA/IBIO OKOIO 50 CM? BBITIONHEH
B BUie 12 nonoc (CTpHUIIOB), 0b6aaa-
IOIMUX NPOAOJBHON YyBCTBHUTEJIb-
HOCTBIO. ECIM AApO MMILTAHTUPO-
BAHHOI'O 4TOMa OYJET HUCIBITBIBATD
anbda-pacnaj, TO BbUIETEBIIAA AJIb-
¢pa-yacTuna (C OXXKHU/AEMON IHEPTU-
e okoJsio 10 MaB) 3aperucrpupyercs
JETEKTOPOM C YKAa3aHHUEM BCEX paHee
MEPEYUCIIEHHBIX NapaMeTpos. Eciu
IOCJIE NEPBOTO pacnaja NOCIEAYET
BTOPOH, TO NOAOO6HAS UH(POPMAIIUSI
Oy/leT MOJIy4Y€eHa /11 BTOPOH aabda-
YACTULIBI U T.JI., IOKA HE IPOU3OUAET
CIIOHTAaHHOE aencHue. IlocnegHuin
pacnajg OyJeT 3aperucTpPUpPOBAH
B BUJE JBYX COBIAJAIOIIUX IIO Bpe-
MEHU CUTHAJIOB C GOJIBIION AMILIH-
Tynon (Ey + E, =200 MaB). YTo6b!
HOBBICUTh 3(PPEKTUBHOCTb PETUCT-

pauuu anb@da-4acTUL, U IAPHBIX
OCKOJIKOB [JI€JIEHHUSA, C OOEUX CTOPOH
(PPOHTATBHOTO AETEKTOPA YCTAHAB-
JIMBAIOT OOKOBBIE AETEKTOPHL Ilepen
JIETEKTOPHOM COOPKOM paCIionaraior
J1Ba TOHKHX BPEMAINIPOJIETHBIX JETEK-
TOpAa, KOTOPbIE U3MEPAIOT CKOPOCTh
sanep ornauu (T.H. TOF-1eTEKTOPhI —
oT aHrl. time of flight). IloaToMy nep-
BBIF CUT'HAJI, BOBHUKAIOMUI OT AApa
OTJa4U, IPUXOAUT C Ipu3HakoM TOF,
4 OCJIEAYIOMME CUTHAJBI OT PAacnazaa
sjep — 6€3 HEeTO.

Koneuno, pacmaabsl MOI'yT OTJH-
4aTbCsA IO JJIUTEIBHOCTH C SMUCCHEN
OJHON MM HECKOJBKHUX aJb(a-gac-
THUL C Pa3HBIMHU 3Hepruamu. Ho ecinu
OHM IIPHUHAJJIEKAT OJHOMY U TOMY
JKE AAPY U OOPa3yIOT PAaAHOAKTUB-
HO€ CEMEHNCTBO (MATEPUHCKOE AP0,
JoYyepHee, BHY44ATOE U T.J.), TO KOOP-
JUHATBl CUTHAJOB OT AJpa OTHAYH,
anbda-4aCcTUL U OCKOJIKOB JEJICHUSA
JOJIKHBI COBIIAATh C TOYHOCTBIO ITO-
3ULIMOHHOI'O PA3PEIIEHUs JETEKTOPA.
Hamu [geTeKkTopbl, M3rOTOBJICHHBIE
dupmont Canberra Electronics, name-
PAIOT S3HEPTUIO AJIb(PA-4aCTHUL] C TOU-
HOCTBIO * 0,5% U UMEIOT JIJ151 KAKIOTO
CTpHUIA MO3ULIMOHHOE pa3peHIcHUue
OKO0JIO 0,8 MM.

MBICZIEHHO BCIO ITOBEPXHOCTH [I€-
TEKTOPA MOXKHO IIPEJCTABUTDL B BUJE
MOYTH NATH COTEH s4eeK (IIHKCe-

J€e), AETEKTUPYIOMUX pPacCHagbl.

O6LEAHHEHHBIA HHCTHTYT ANEPHBIX HCCREROBAHMN

AQAEKO HE KOXKAQSI AQBOPATOPUS ACXKE B BEAYLLMX SASPHBIX LLIEHTPAX MUPA
OBAOACET TOKMM KOAWMYECTBOM YHUKAABHBIMW MOTEPUAAOB, KOTOPbLIE UC-
MOAB3YIOTCSl B paboTte Aa6opaTtopunn SAEPHbIX peakumin um. ILH. Gaeposa
B O6bEANHEHHOM UHCTUTYTE SIAEPHbIX ICCAEAOBAHNM B Ay6He. OHM Hapaba-
TbIBOKOTCS HOLLEN MPOMBILUAEHHOCTbIO MO PA3PABOTAHHBIM B POCCUM TEXHOAO-
rmam. PykoBoantenb PeAEpPAABHOTO AreHTCTBA MO ATOMHOW 3Heprn Poccum
MPEAAOKMA PA3PABOTATL MPOrPAMMY PABGOT MO CUHTE3Y HOBBIX SAEMEHTOB HA
5 AET 1 BbIAEAVIA CMELIMAABHBIN FPAHT HA WX NpoBeAeHMe. C APYron CTOPOHDI,
OBbEANHEHHbIN UHCTUTYT SAEPHbBIX MCCAEAOBAHUIA COTPYAHMYAET (U ychneLwl-
HO KOHKYPWPYET) C BEAYLLMMU AQBOPATOPUSIMU MUPA. B MCCAEAOBAHNSX NO
CUHTE3Y CBEPXTSHKEABIX SIAEMEHTOB Mbl MAOTHO COTRYAHNYOEM HA MPOTSKEHUN
MHOTIUX AET C AUBEPMOPCKOMN HALIMOHAABHOM AadBopaTtopuen (CLUA). 31o co-
TPYAHNYECTBO HE TOABKO OGBEANHSET HALLUM YCUAMSI, HO U CO3ACET YCAOBUS, MPU
KOTOPbIX SKCMEPUMEHTOAbHBIE PE3YALTATE OOPABATLIBAIOTCS M HE3ABUCUMO
QHOAMBUPYIOTCS ABYMSI HOYYHBIMW FOYNNAMM HO BCEX STAMNOX SKCNEPUMEHTA.

BepoAaTHOCTD TOTrO, 4TO JBa CJIy4Yau-
HBIX CUTHAJIA IONAAYT B OJHO H TO K€
MecTo, cocrasnsgeT 1/500, Tpu curua-
m1a — 1/250 000 u T.a. DTO NO3BOJIAECT
HaM BBIOHMPATb IPOAYKTHI OYEHD PEJI-
KUX I'€HETUYECKHU CBA3AHHBIX MOCJIE-
JOBATEJIBHBIX PACIaJ0B CBEPXTSIKE-
JIBIX AZIED, JAXKE €CJIM OHU OOPA3YIOTCA
B MCKJIIOYHUTEIBHO MAJIOM KOJIMYECTBE
(= 1 atom/mecan).

Pe3yAbTaTthl PU3NYECKOro
SKCnepnMeHTa
[l TOro 4TOObI IOKA3aTh YCTAHOBKY
B ICHCTBUH, OIIMIIEM B KAYECTBE IIPH-
Mepa 6071e€ TOJJPOOHO SKCIIEPUMEHTHI
o cuHTE3y 115-r0 351eMenTa, 06pasy-
IOMIETOCsl B PEAKLUMU CIUAHUA ALEP
Wam @z=95)+*ca@z=20) P1s.
CuHTE3 Z-HEYETHOIO AApa MNpPHU-
BJIEKATEJIEH TEM, YTO HAJIHUYUE HeE-
YETHOIO MNPOTOHA MJIM HEUTPOHA
CYIIECTBEHHO CHUKAET BEPOSATHOCTD
CIIOHTAHHOT'O JEJIEHHUA, U YHCJIO OC-
JIELOBATEIbHBIX AJb(a-NEPEXOI0B
Ooynet 60mblie (JUIMHHBIE IIETTOYKH),
4EM B CJIy4Yd€ PACIAd YETHO-YETHBIX
amgep. Jnsg npeonosieHusl KyJIOHOB-
CKOT'O 06apbepa HOHBI 48Ca gomxmbr
UMETh dHEPruio £ > 236 M3B. C apy-
IrON CTOPOHBI, €CJIHA BBIIOJIHUTD 3TO
YCJIOBHE, OTPAHMYHB SHEPTHIO ITyUKa
BEeIMYUHOU E = 248 M3B, TO TenioBas
IHEPTHUS KOMIIAYHJ-/1Pa 21115 oyaer
OKOJIO 39 M3B, OHO OY/JIET OXJIAXK/1ATh-
Cs1 32 CYET 3MUCCHUU TPEX HEUTPOHOB
U raMma-nyden. Torna npogykToMm pe-
aK1uu 6yeT n30Ton 115-10 31€MEHTA
C YUCJIOM HEUTPOHOB N=173. BouieTen
U3 MULIEHHOTO CJIOS, 4TOM HOBOI'O
3JIEMEHTA IIPOUJET YEPE3 CENaPaTop,
HACTPOEHHBIIT HA €r0 NPOIYCKAHHUE,
U IIONAJET B AeTeKTop. [lanee cob6bI-
THS Pa3BUBAIOTCA TAK, KAK IIOKA3a2HO
Ha puc. na cmp. 74. Yepes 80 MKC noc-
JI€ OCTAHOBKH AJpa OTHA4H BO (PPOH-
TAJIBHOM JETEKTOpPE cucTeMa cbopa
JAHHBIX JaeT MHMOPMAIIUIO O €ro
BPEMEHU NPUXOAA, SJHEPTHUHU U KOOP-
JUHATAX (HOMEDP CTPUIIA U IIO3ULIUSA B
HeM). OTMETHM, UTO 3Ta UHPOPMAITUSI
uMeeT npu3Hak 7OF (TIpuIies u3 cema-
paropa). Eciu B Teuenne 10 ¢ U3 Toro
JK€ MECTA HA TIOBEPXHOCTH JETEKTOPA
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TR3OHANONHENHbIA CERAPATOP AJIEP OTJIAYH

NPUXOJUT BTOPOU CUI'HAJ C SHEPI'U-
et 6onee 9,8 MaB 6e3 npusnaka 70OF
(T.e. 0T pacnaja UMIIAHTUPOBAHHOI'O
ATOMA), TO ITyYOK OTKJIIOYAETCA U BECh
JaJbHEUIIUNA pacnaj pErucTpupyer-
CA B YCJIOBUAX ITPAKTUYCCKHU ITOJTHOT'O
OTCYyTCTBHUA (poHA. Kak BUJHO HA BEP-
XHeM rpaduke (cm. puc. na cmp. 74),
32 NEPBLIMU JBYMS CUTHaJAMU (OT
A4pa OTOAYU U EPBOM aIb(da-4aCTU-
Ibl) B TEYEHUE NPUMEPHO 20 ¢ mocie
OTKJIIOUYEHUA TyYKa ITOCJIENOBAJIO €1Ie
4 curHasna, NO3ULIUHU KOTOPBIX C TOY-
HOCTBIO + 0,7 MM COBIIAJIAIOT C IIPEJbI-
JYIIMMU CUTHAJIAMU. B Teuenune nmoc-
JEAYIOMUX 2,5 94 JETEKTOP MOJYaJL.
CHOHTAHHOE JIEJIEHUE B TOM )K€ CTPH-
1€ U B TOM JKE NMTO3UIIMHU OBLJIO 3aAPETHUC-
TPHUPOBAHO JIMIIb CIYCTA 28,7 4 B BUJE
JABYX CUTHAJIOB OT OCKOJIKOB JICJICHUA
C CyMMapHO¥ 3Heprueit 206 MaB.
Taxkue HENOYKU ObLIN 3aPETUCTPHU-
POBAHBI TPH Pa3a U UMEJIH OJUHAKO-
BBIIT BU/T (6 TOKOJIEHUI sijiep B PaIHO-
AKTHUBHOM CEMENUCTBE) U COITIACYIOTCA
APYT C APYT'OM KaK IO 3HEPIHUU AJIb-
¢da-yacTul, TaKk U IO BPEMEHHU UX
IIOABJICHUSA, C YUYCTOM IKCIIOHCHIIU-
AJIPHOI'O 34KOHA pacnaza sajaep. Eciu
HabnogaeMbId 3P HEKT OTHOCUTCH,
K4K OXH/JAJIOCh, K pacnaay HU30TO-
na 115-ro ajeMeHTa C Maccou 288,
00Opa3yIOMIErOCs MOCJE UCIAPEHUS
KOMIIAYH/A-IPOM TPEX HEHUTPOHOB,
TO IIPU YBEIUYCHHU DHEPTUH MHYY-
ka monos 18Ca Bcero ma 5 MaB ou
JIOJKEH YMEHBIIUTHCSI B 5—6 pas.
JeicTBuTenbHO, Npu E =253 MaB ad-
dexT orcyrcTBOoBaI. HO 31€Ch OblIa
OOHapY’KEHA JIpyTras, 601€e€ KOPOTKAS
LIEMOYKA PACHaJOB, COCTOAIAS U3 Ye-
ThIpEeX aIb(da-4yacTul, (MBI IOJIATA€EM,
9TO UX O6BLIO IIATh, HO ITIOCICOHAA BbI-
JIETENIA B OTKPBITOE OKHO) NPOJOJ-
JKUTEJIbHOCTBIO BCcero 0,4 ¢. Ilemouyka
pacnajgoB 3aKOHYMUIACh Yyepe3 = 1,59
CIIOHTAHHBIM JieacHueM. O4YEeBUIHO,
4TO 3TO pacnaj Apyroro aapa, c 60ib-
IIOU BEPOATHOCTBIO COCEJHETO U30-
Tomna 115-ro azeMeHnTa ¢ Maccoi 287,
00pPA3YIOMETOCs B PEAKIIUN CIAUSHUS
C UCITYCKaHHEM YETBIPEX HEHTPOHOB.
ITocnepoBarenbHblE paclagbl He-
YETHO-HEYETHOIro usoromna /=115,

‘ Canberra e —
Semiconductors = T
o KPEeMHWeBble 'u.‘_
-
- NO3ULMOHHO-YYBCTBUTEAbHBIE e
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f \
f
i cTapt II'
1
h /
3 #
5 4
W -.._.-"'
" 60OKOBbIE
. AETEKTOPSI
ﬂ“*-u_k_slAPo OTAAYM r
5 i
e
e |I
. e
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[WNele}
60KOBbIE AP
AETEKTOPbI woHb! 48Ca
rA30HAMOAHEHHAS AETEKTOPHbIN
Kamepa 60K
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e '1- .l
ASCQ
ny4yok
e
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BpalLlaoLascs
MULIEHb

N=173 npeacTaBIcHbl HA HHUXHEM
rpaduke (cm. puc. na cmp. 74), rae
NPUBEAECHBI B BUJE KOHTYPHOM KAPThI
pacyeTHBIE MEPHUOJABI IOJAypacnaga
CBCPXTAXCIIBIX HYKJIUJIOB C PA3JIHUY-
HBIM YHCJIOM IIPDOTOHOB " HCI71TpOHOB.
3/1eCh NTOKA3aH TAKXE pacaj Jpyro-
ro, 60JIee JIETKOro HEeYeTHO-HEUYETHO-
rousorona 111-ro anemenTa ¢ 94UCjIOM
HEHUTPOHOB N = 161, CUHTE3UPOBAH-
HOT'O B p€aKLIUU 209g; + 6A’Ni B HEMEII-
Kot naboparopuu GSI (r. JapMITaar)
U 3aT€M ANOHCKOI RIKEN (T. TOKHO).

IIpexae BCEro ciaeayer OTMETHUTD,
noJiypacnajaa saep
B O00OHX CJIy4asX XOPOIIO COTIaCy-

YTO HEPUOADI

IOTCS C TEOPETHYECKMMM INPEACKA-
3aHUAMHU. HecMOTps Ha TO 4TO U30-
tor 288115 YAAJIEH OT HEUTPOHHOM

060n04ku N =184 Ha 11 HEHTPOHOB,
n30TOonsl 115-ro u 113-10 371€EMEHTOB
06J12JaI0T OTHOCHUTEJIBHO OOJBIIUM
BpemeneM xusuu (73, 0,1 cu 0,5 ¢
COOTBETCTBEHHO).

INocne nsaTu anbda-pacrnagos 06-
pasyercsa nsoron 105-ro aneMeHTa —
ny6uus (Db) ¢ N= 163, CTa6UIBHOCTD
KOTOPOT'O ONPENEIACTCA yXKE APYTIOM
3AMKHYTOI 060s04koii N=162. Ee
BJIMAAHUE 3AMETHO IO OIPOMHOM Pa3-
HULE B IEPUOAAX IOAypPaACHaaa ABYX
MU30TONOB Db, OTIMYAIOMUXCA BCETO
BOCEMBIO HEUTPOHAMHU. OTMETHM,
€llle pa3, 9TO B OTCYTCTBUE CTPYKTY-
PBI (IIEPHBIX 060JIOYEK) BCE U30TOITBI
105...115-1r0 371€MEHTOB JIOJIXKHBI OBLIN
ObI UCITBITBIBATH CLHIOHTAHHOE JICJICHHE
3a Bpems ® 107%¢. >

B Mmupe nayku
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Y1CAO HENTPOHOB

Pe3yAbTATHI XMMUYECKOro
SKCnepnMeHTa

B onmncaHHOM BhIIIE IPUMEPE CBOU-
CTBA JOJATOXKUBYIIETO U30TOINA 268Db,
3aAMBIKAIOIIETO LIENOYKY pacrana
115-ro anemeHTa, IPEACTABIAIOT OCO-
OBbIF UHTEPEC.

COrNacHO NEPUOIUYECKOMY 3aKO-
HY, 105-1 3JIEMEHT HAXOJUTCA B IIs-
TOM psny. OH fABIAETCA XUMUYECKUM
romosioroM Huo6us (Nb) u Tanrtana
(Ta) 1 oTAUYAETCA MO XUMUYECKHUM
CBOUCTBAM OT BCEX H60OJIEE JIETKUX 3JIE-
MEHTOB — aKTHHOUJOB (Z = 90..103),
NPEACTABIAOIINX OTACIbHYIO IPYIIITY
B Tabnune .M. Menaeneesa (cm. puc.
na cmp. 75). biarogaps 601bIIOMY

EPHUOAY NOJNYypacnaid JAaHHBIH U30-
Ton 105-rO 371€MEHTA MOXKET OBITh
OT/IEJIEH OT BCEX NPOAYKTOB PEAKIIUN
PaAUOXUMUYECKUM METOAOM C MOC-
JIEAYIONIUM U3MEPEHHUEM €ro pacra-
Ia — CIIOHTAHHOTO [OEJIEHUS. DTOT
IKCIIEPUMEHT /IA€T HE3ABUCUMYIO
UJEHTU(HUKAIMIO ATOMHOI'O HOMEPA
KOHEYHOro sAapa (Z=105), a cinenosa-
TEJIBHO, U BCEX HYKJIUJOB, 06PA3YIO-
IHUXCS B MIOCJIEOBATENbHBIX a71b(]a-
pacnazgax 115-ro anemenra.

B XuMHn4yeCcKOM 3KCIEpPHUMEHTE
HET HEOOXOJHUMOCTH B HCIIOJb30-
BAHUHM CENaparopa sjAep OTAAYU.
Paznenenne npoAyKTOB PEAKIIUU 110
UX ATOMHBIM HOMEPAM OCYIIECTBIISA-

€TCAd METOAAMH, OCHOBAHHBIMHM Ha
Pa3JIMYUH UX XUMHUYECKUX CBOMCTB.
IIpOAYKTBl pEAKLMH, BBIECTAIOMIUE
U3 MUIIEHH, BOMBAJIUCH B MEJHBIN
COOPHUK, PACTIOJOKEHHBIA HA IyTH
UX JIBUKEHUS, HA TIIYOUHY 3..4 MKM.
ITocne 20..30 4 06ay4eHus1 COOPHUK
pactBOpsacia. M3 pacTBOpa BblAE-
JIs71aCh (PpPaKUUAg TPAHCAKTUHOU-
0B (3/1eMeHTOB Z > 104), a u3 3Ton
($pakIuu — 3JIEMEHTHl 5-TO psfa:
Db B CONpOBOXAECHUU XUMHYECKUX
romosioros Nb u Ta. ITocaegHue n0-
OaBJIAIUCH B PACTBOP B KAYECTBE «OT-
METYHMKOB» HENOCPEACTBEHHO NIEPET,
XUMHUYECKUM Pa3eJIcHUEM. B KOHLIE
XUMHUYECKON MPOLENYPHl KaleJIbKa
pacTBOpa, cogep:xaias Db, HaHOCH-
JIaCh HA TOHKYIO IOJJIOXKKY, BBICYIIH-
BaJIACh U IOMEMATIACh MEXAY ABYMS
MOJNYIPOBOJHUKOBBIMU [JETEKTOPA-
MU, PETUCTPUPYIOMMUMHU 003 OCKOJIKA
CIIOHTAHHOTI'O JejieHus. Bcsa cOopka
IIOMEINATACh B HEUTPOHHBIN JETEK-
TOP, ONPEACTAION NI YUCJIO HEUTPO-
HOB, UCNIYIEHHBIX OCKOJKAMHU IPHU
neneHuu saep Db.

B uone 2004 1. 6bL10 OpOBeE-
neHo 12 HUAEHTUYHBIX OIIBITOB
(C.H.ImurtpueB u ap.), B KOTOPHIX
OBLIIO 3APETUCTPUPOBAHO 15 COOBI-
THI CIIOHTAHHOTO JiejieHus Db, 0CKOJI-
KM KOTOPOI'O UMEIOT KMHETHUYECKYIO
aHEepruIio Ookoso 230 Ma3B, a nmpwm
KaX/JOM aKTE€ [JEJE€HHUSA HUCIYCKAET-
Ccs B CPEJHEM OKOJIO 4 HEUTPOHOB.
Takue XapaKTEPUCTUKH IPUCYILHA
CIIOHTAHHOMY [JEJIEHUIO JOCTATOY-
HO TSAXKEJIOTO Aapa. HamoMHUM, 4TO
mns 238U aTH BeMUMHBI COCTABIL-
0T, COOTBETCTBEHHO, OKOJIO 170 MaB
u 2 HEUTPOHA.

XUMHUUYECKUN ONBIT NOATBEPXKAACT
pe3ynbpTaThl (PU3UYECKOTO IKCIEPH-
MEHTA: OOPA3YyIOIMECS B PEAKLUU
2BAm +48Ca anpa 115-ro anemeHTa B
pE3YIbTATE MOCAECJOBATEIbHBIX MATH
anbda pacnajgos: Z = 115 113 111

109 107
NPUBOJAT K OOPA30BAHHUIO [OJIO-

105 [AEerCTBUTEIABHO

SKMBYIIEIO CIOHTAHHO-/E/ISIIETOCs
sI/Ipa C aTOMHBIM HOMepoM 105. B atux
3KCIIEPUMEHTAX, KaK JJOYCPHUI ITPO-
JIYKT anbda-pacnaja 115-ro aneMeHTa,

L
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NEPHORHYECKAS TABNHUA XKHMHYECKHX ANE
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OblJI CHHTE3UPOBAH TAKXKE €IIE O/1NH,
paHee HEU3BECTHBIN JIEMEHT C ATOM-
HBIM HOMeEpoM 113.

OO6LWas KAPTUHA N ByAyLiee

ITonyyenHsle B peakKuu BAm +*8Ca
pE3YAbTATEl  UJUIIOCTPUPYIOT 006-
WU caydan. Ipu cuHTe3e Z-4eTHBIX
HYKIUJ0B (n3oronos 112-ro, 114-ro
u 116-TO 37EMEHTOB) MBI HAGTIONAIN
TAKXKE JUIMHHBIE LENOYKU PACHAJOB,
OKAdHYHMBAIOIIHUECA CIIOHTAHHBIM JCJ1C-
HueM azaep cZ = 104..110, Bpems )KU3HU
KOTOPBIX COCTABJIAIO OT CEKYH/[I IO Ya-
COB B 3dBUCUMOCTH OT 4TOMHOI'O HO-
Mepa ¥ HEUTPOHHOI'O COCTABA AJPa.
K nHacrodmemy BpEMEHHU IIOJTYYE€HBI
JaHHBIE O CBOMCTBAX pacnaja 29 HO-
BBIX Aziep ¢ Z=104..118; oHu IpeCTaB-
JIEHBI HA KapTe HYKIUAOB (CM. puc. Ha
cmp. 76). CBOMCTBA TSDKEICHIITHX S/IED,
PACIIOJIOKEHHBIX B OOJIACTU TPAHCAK-
TUHOWUJIOB, UX THUII pACIIazad, dHCPIUU
U BpEMEHA PACHA[OB XOPOIIO COIJIA-
CYIOTCA C HNPEACKA3AHUSAMU COBpE-
MEHHOM Teopuu. ['Mnoresa o CymecT-
BOBAHUHM OCTPOBOB CTA0UJIBHOCTH

CBCPXTAXCIBIX ANCD, 3HAYUTCIBHO

pacmmpgaiomux MUp JICMCHTOB, I1O-
XOXKC€, BIICPBBIC HANJIA 3KCIICPHUMCH-
TAJIBbHOC IIOATBCPKIACHUC.

MNMepcneKTuBbl
Cerigac Mbl paboTaeM Hag 6onee je-
TaJIbHBIM U3y4EHHEM AEPHOMN U ATOM-
HOU CTPYKTYPBI HOBBIX 3JIEMEHTOB.
Pemrenune 3TOM 3aJa4M OCIOXKHAECTCS
TEM, YTO BBIXOJ, MCKOMBIX HPOIYK-
TOB PEAKIIUU YPE3BBIYANHO MaJL. g
TOI'O YTOOBI yBEJIUYUTD YUCJIO ATOMOB
CBEPXTAKEIBIX 3JIEMEHTOB, HEOOXO-
JUMO YBEJIHYUTb HHTEHCUBHOCTD
y4Ka HOHOB 48Ca u moBBICHTB a(-
(PEKTUBHOCTD (PUBMUYECKUX METOAUK.
MognepHusanusa yCKOPUTENA TAXKEIbIX
MOHOB, HAMEYEHHAs HA OJMKaNIINe
rojpbl, MO3BOJUT YBEJIWYUTb UHTCH-
CHBHOCTb IIy4Ka HOHOB IPUMEPHO
B IATb pa3. g pemeHus BTOPOH
4aCTH HEOOXOAUMO KAPAMHAIBHOTIO
U3MEHUTD MOCTAHOBKY OIIBITOB U CO-
3J4aTb HOBYIO 3KCIEPHMEHTAJIbHYIO
METOJIUKY C y4ETOM CBOUCTB CBEPXTH-
JKEJIBIX 3JIEMEHTOB.

[puHuun paboThl ACUCTBYIOMEH
YCTAHOBKM KHHEMATHYECKOIO Ce-

naparopa Aaep oTAadu (CM. puc. Ha
cmp. 73) OCHOBAH HA OTJIMYUU KUHE-
MAaTHUYECKHUX XaPAKTEPUCTUK PA3JINY-
HOr'o TUIA peakuui. MHTepecyomue
H4C NPOAYKTBHl PEAKLUU CIHUSHHUSA
A0€ep MUIICHU U 48Ca BruzeTAIOT M3
MUIIEHHU B Y3KOM YIJIOBOM KOHyce +3°
C KMHETHUYECKON 3HEPTUEN OKOJIO
40 M3B. OrpaHu4ymuBasi TPAEKTOPUU
JBUKEHUS SAEP OTAAYM C Y4YETOM
3TUX NAPAMETPOB, Mbl IPAKTUYECKHU
MOJMHOCTBIO OTCTPANUBAEMCS OT Iy4-
K4 MOHOB, ITO/1aBJIsIeM (DOH MOOOYHBIX
NPOAYKTOB PEAKIIUU B 10*.10° pas u
¢ 3 PEeKTUBHOCTBIO TpUMePHO 40%
JOCTABJIAEM ATOMBI HOBBIX 3JIEMEHTOB
K IETEKTOPY 3a 1 MKC. MHBIMH C/TOBA-
MH, cenapanusa NPOAYKTOB PEAKIIUU
NPOUCXOIUT «HA JIETY>.

YTO6BI IOJYYUTh BBICOKYIO U30U-
PAaTENbHOCTD, BA)KHO COXPAHUTD, «<HE
pa3zMa3aTb> KUHEMATHYECKHUE MTapa-
METPBI — YIJIBI BBIJIETA UM 3HEPIUHU
s1ep oTAaqdu. s 3Toro He06X0AU-
MO MCIOJIb30BATh MUIICHHBIE CJIOU
TOAIMMUHON He O6o0see 0,3 MKM, T.€.
BTPOE MEHBIIE, YEM HYKHO [JJIS HO-
aydyeHUusd 3(P@PEKTUBHOTO BBIXOJA p

B mupe nayk
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CBEPXTSAXKEJIOTO AAPa C JAHHOHU MaC-
COit uiau B 5..6 pa3 MEHbIIEH, €CITH
pedb HUAET O CUHTE3E ABYX COCE[-
HHUX IIO0 MAaCCE€ H30TONOB JAHHOIO
anemMeHTa. KpoMe TOro, 4ToOhl NO-
JIYYUTDH JAHHBIC O MACCOBBIX YHUCIAX
HU30TOIOB CBEPXTAMKEIIOIO IJIEMEHTA,
HEOO6XOANMO IIOBTOPSITh U3MEPEHUS
IPU PA3JIMYHBIX IHEPIrUAX ITy4IKa
nonos *8Ca.

BMmecTe ¢ TEM, KaK CAEIyeT U3 Ha-
IMUX OIIBITOB, CHHTC3UPOBAHHBIC ATO-
MBI CBCPXTAXKCIIBIX 3JICMCHTOB UMCIOT
TMEPUOJIBI ITOJIYPACHAAA, 3HAYHUTECIBHO
MIPEBBIMIAIONTHE OBICTPOACHCTBHE KU-
HEMATUYECKOT O cenaparopa. IToartomy
BO MHOI'MX CJIy4YadaX HCT HCO6XOHI/I—
MOCTH B CENAPALUU IPOJYKTOB PEAK-
LIUH 32 CTOJIb KOPOTKOE Bpems. Torga
MO’KHO U3MEHUTD IIPUHITUII JCHICTBUA
YCTAHOBKH U IIPOBECTU Pa3JEICHUE
MIPOAYKTOB PEAKITUH B HECKOJIBKO 3Ta-
IIOB.

CxeMa HOBOI yCTAHOBKHU IIPENCTAB-
JieHa Ha puc. na cmp. 77. Ilocne nmmn-
JAHTALIUU AJEP OTAAYN B HATPETHINA

-] |

=i
Ill].” ”

YCAO HENTPOHOB

1o Temneparypbl 2000°C c60pHUK
aToMbl JUMPYHIUPYIOT B MJIA3MY
MOHHOTO HCTOYHWUKA, HOHHU3YIOTCS
B IIJIa3Me 0 3apsAna g = 1%, BBITATH-
BAIOTCSI U3 HUCTOYHMKA IIEKTPUUEC-
KHM IIOJIEM, CEITAPUPYIOTCS IO MACCe
B MATHHUTHBIX IIOJAX CIHEIHAJIBHOTO
npoduas M, HAKOHEIl, PETUCTPUPY-
I0TCA (IIO THIY pacnaja) AETEeKTOpa-
MH, PACHOJIOKEHHBIMHU B (DOKAJIBHOM
IUIOCKOCTH. Bcsl mporefypa MOXET
3aHUMATh, IO OIICHKAM, BPEMS OT
JECATBIX JOJIEM CEKYHJBl JO He-
CKOJBKUX CEKYHJ B 3aBUCUMOCTH OT
TEMIIEPATYPHBIX PEKUMOB U (PU3UKO-
XUMHYECKUX CBONCTB CEMAPUPYEMBIX
ATOMOB. YCTynas B 6GbICTPOJECHCTBUU
KHMHEMATUYECKOMY CEIapaTopy, HO-
Basd yCTaHOBKA MASHA (Mass Analyzer
of Super Heavy Afoms) TIOBBICUT 3(-
(PEKTUBHOCTb PabOTHl IPUMEPHO
B 10 pa3 u jacT HApAAy CO CBOUCTBA-
MU pacraja IpsMoe U3MEPEHUE MaC-
CBbI CBCPXTAXCIIBIX AZCP.

bnarogapsa rpaHTty, BBIAEIECHHOMY
ry6epHaTOpOM MOCKOBCKOIT O6IACTH

Z/IA
anbda-
pacnaa

ﬂ 2 el OASKTPOHHbIN
/ & 30XBaT

6eta-
pacnaa

CMNOHTAHHOE
ASNeHne

B.B.I'pOMOBBIM /17151 CO3JaHH A 3TOM yC-
TAHOBKH, OH4 ObLIA CIIPOEKTUPOBAHA
Y U3rOTOBJIEHA BCETO 34 1BA I'OAA, IPO-
1IIJIAa UCHBITAHUS U TOTOBA K paboTe.
ITocie PEKOHCTPYKLUU YCKOPHUTEILA
C yCTAaHOBKOM MASHA MBI CylIECTBEH-
HO paCliMprM HAMIN HCCJICTOBAHUA
CBOMCTB HOBBIX HYKJINJOB U IIONBbITA-
€MCSI IPOUTH IAJIbIIIE, B OOJ1ACTB 6OI€ee
TAXEIBIX DJICMCHTOB.

NMonck ceepXxTaXKeAbIX

SAEMEHTOB B NpUpoAe

H3yueHue CBEPXTAKEIBIX 2JIEMEHTOB
CBSI34HO C IOJIy4€HHUEM 60JI€E JOTIO-
JKUBYIIMX HYKJWUJOB. B OMMCaHHBIX
BBIIIE 3KCIIEPUMEHTAX MBI NOAOILIN
JIMIIb K KPAal0 OCTPOBA, OOHAPYKUINU
KPYTO¥ IIOABEM BBEPX, HO BCE €lle
JaJIEKH OT BEPIIMHBIL, I'€ AAPA MOI'YT
JKATb THICSIYH U, OBITh MOKET, MUJLJIU-
OHBI JIET. HaM He XBaTa€T HEUTPOHOB
B CHUHTE3UPYEMBIX fAAPAX, IJIS TOTO
4TOOBI NPHUOIU3UTLCA K OOOJIOUYKE
N=184. CerogHs 3TO HEJOCTHUXKHNMO:
HET TAKUX PEAKIL U, KOTOPbIE IO3BO-

16 B mupe Hayku

ORI TUA\Y S P, I

mapm 20035



YGTAHOBKA MASHA

JIMJIU OBl ITOJIy4aTh CTOJIb HEUTPOHHO-
U36BITOYHBIE HYKJIWJBL. BO3MOXHO,
B OTAAJIEHHOM OyayieM (PU3HKH
CMOTYT HCIIOJb30BATb MHTEHCHUB-
HBIC ITYYKU PAJUOAKTUBHBIX MOHOB
C YMCJIOM HEUTPOHOB, 6ONBIINM, YEM
y Anep 48Ca. dusnky aKTHBHO 06CyX-
JaI0T TaKHE MPOEKTHI, BIIPOYEM IOKA
HE KaCasiCh (PUHAHCOBBIX ACIIEKTOB
CO3/1aHU S HOAOOHBIX YCKOPUTEIbHBIX
TUT'AHTOB.

OIHAKO MOHO IOIBITATBCSA pe-
AT 32[a49y IPYTrUM criocodom. Ecnu
MPENIIONOXKUTD, YTO HAUOOJIEE JJOITO-
JKUBYIIHNEC CBCPXTANKCIIBIC ANPA UMCIOT
epUOoJ Ioaypacnana 10°..10° JIET, TO
HE MCKJIIOYEHO, YTO OHU MOT'YT OBITD
OOHAPYKEHBI BKOCMUYECKUX JIYYaAX —
CBUZETENAX OOPA30OBAHUSA STIEMEHTOB
Ha APYyrux, 60je€e MOJIOABIX ILIAHE-
Tax Becenennon. Ecan e JONyCTUTD,
4TO MNEPHOJ MNOJypacnaga <«JoJIo-
JKUTEJEU» MOXKET COCTABJISITD ACCAT-
KU MHJUIMOHOB JIET U O0Jiee, TO OHH
MOIJIM Obl IPUCYTCTBOBATL B 3€MIIE,
COXPAHUBIINCH B OYCHb MAJIBIX KO-
JIMYECTBAX C MOMEHTA O6PA30BAHUA
371eMeHTOB B COJIHEYHOM CUCTEME 1O
HAIIUX JHEN.

Cpean BO3MOXHBIX KAaHJHUJIATOB
MBI OTAAEM IPEAIIOYTEHHUE N30TOIAM
108-ro anmemenTa (HS), aapa KoTO-
PBIX COAEPKAT OKOJIO 180 HEMTPOHOB.
XUMUYECKHE OIIBITHI, MPOBCACHHBIC
C KOPOTKOKUBYIIUM U30TOIIOM 269pg
(T1)2 ~ 9 ©), mokazanu, 9To 108-i1 a71€-
MEHT, KaK U OXHJAAJIOCh COIVIACHO
IlepruOAUYECKOMY 3aKOHY, ABJISETCS
XUMHYECKHUM I'OMOJIOTOM 76-TO 3ie-
meHTa — ocmus (Os).

B Ttakom ciydae o6pasel MeTal-
JIMYECKOTO OCMUS MOXKET COAEPKATD
B OYE€Hb MAJIBIX KOoJudecTBax 108-1
aneMmeHT — Eka (Os). Ero npucyrc-
TBHUE B CTAOHJIBHOM OCMHH MOKHO
ONPENENUTD IO €r0 PAAUOAKTUBHOMY
pacmaay. BO3MOXHO, CBEPXTAKEIBIN
JOJITOKHUTEIb 6Y,HCT HCIIBITBIBATH
CIIOHTAHHOE J€JIEHUE, TUOO OHO Ha-
CTYIIUT TIIOCJIC NPCAMICCTBYIOMIUX
anpda- unm 6era-pacnagos (BUj pa-
JUOAKTUBHOI'O NPEBPAIIEHUSA, IIPU
KOTOPOM OJIMH M3 HEUTPOHOB A1pa
NpeBpaliaeTcss B INPOTOH) Oosee

ny4yoK
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JIETKOTO U 60j1€€ KOPOTKOKUBYIIE-
ro IOYEPHETO UM BHYYATOTO SAAPA.
I[ToaTOMYy HAa NEPBOM 3TANE MOXHO
MOCTABUTH IKCIIEPUMEHT 1O PETUC-
TPALlUU PEJKUX COOBITUI CIIOHTAH-
HOTO JIEJIEHUSI OCMUEBOI'O O6pa31ia.
H3MepeHust HAUHYTCS B MAPTE 3TOTO
rojia u OyAyT NPOJOIKATHCS OT IoJjd
J10 TONyTOpa JIeT. Pacnaz cBEPXTSKE-
JIOTO s7ipa Oy/ET PETUCTPUPOBATHCS
IO HEUTPOHHOU BCIBIIIKE, COIPO-
BOX/JAIOIIEN CIIOHTAHHOE JICJICHHUE.
17151 TOTO YTOOBI 3AIUTHUTD YCTAHOB-
Ky OT (pOHa HEHUTPOHOB, BO3HUKA-
IOIIETO IOJI JAEHUCTBUEM KOCMHYEC-
KHUX JIy4eH, U3MEPEHUS NPOBOAATCA
B NOA3EMHON J1a60pATOPUH, PACIIO-
JIOKEHHOU IO/, AJNIBITAMHU, B CEPETUHE
TOHHEJIS, COeJUHsAIoNero ®paHnuio
¢ Wranuent, Ha 1yOMHE, COOTBET-
CTBYIOLIEH YETBIPEXKUIIOMETPOBOMY
CJIOIO BOJIBI.

Ecnu B TeueHue rojia OyJeT 3aperucT-
PHUPOBAHO XOTAd OBl OAHO COOBITHE
CIIOHTAHHOTO [EJICHUS CBEPXTSXKE-
JIOTO AZPA, TO 3TO OYIET COOTBETCTBO-
BATb KOHLeHTpanuu 108-ro anemenTa
B Os-00pa3sIiie OKoJo 5 1075 r/r (ecnu
€TI0 IIEPUOZ IIOJyPACTIALd COCTABIAET
nopsiaKa 107 seT). CTOJIb MaJj1asl BEJIU-
amHa cocTassier Beero 107% wacts ot
KOHLIEHTPALlMU YPAHA B 3€MHOU KOpE.

HecMOTps Ha CBEPXBBICOKYIO YyBC-
TBUTEJIBHOCTD 3KCIIEPUMEHTA, IIAHCHI
OOGHAPYXXUTb PEIUKTOBBIE, CBEPX-
TSIKEJIblEe HYKJIUIbI Maibl. Ho m10601
HAyYHBIN ITOMCK BCETJd UMEET MaJIbIHA
maHc... OrcyrcrBue adpdexra gact
BEPXHIOIO TPAHUIY IIEPUOAA IONY-
pacmaza [ONTOXHUTENA Ha YDPOBHE
T2<3 107 e, He CTOMTb BIEUATIISIO-
1€, HO BAJKHO JIJI1 IOHUMAHH CBOMCTB
sI/IEp B HOBOM 001ACTH CTAOMJIBHOCTHU
CBEPXTSKEJIBIX 371IeMEHTOB. M

B Mmupe nayku
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AmMutpmn Mumcropos

GUHGHPIUD: nregxn

H3 BEPXHETD NANEQAMTA

KaKkMU ke BbIAU
HOLLW NPEAKMN,
BO YTO BEPUAMN,
KOK BbIXXKMBAAU

B CY[POBbIX

YCAOBUSIX N OTKYAQ
NPULLANT? 2TO
AVLLIb TE HEMHOTME
BOMPOCHI, OTBETHI

HO KOTOpPble

MOCTOSYIHHO NLLYT

y4yeHble.

APEBHSAS CTOSIHKA

Ha TteppuTtopun COBPEMEHHOMN
Bnagumupckoil obnacTtu, TaMm, I7e€
B peky Kiassbma BmagaeTr pyden
CyHrups, B 1955 I. B ITTMHAHOM Kapb-
€pe KUPIHUYHOTIO 3aBOAA 6bl1a O6HA-
pY’KEHA CTOAHKA IPEBHETO YEJIOBEKA.
B mocesennu 6pUIH HANEHBI CJIEABI
JKUJHIL, WU JOMAIIHETO XO3SMCTBA,
o4ary, yTBapb, OCTAHKU >KUBOTHBIX,
a caMoe€ IJIaBHOE — JpEBHEHIINE
3aXOpoHeHus. ITog pyKOBOACTBOM
U3BECTHOro apxeosora OrTo Hn-
Konaesnua bagepa (MucTHUTYT ap-
xeonoruun AH CCCP) B TeueHue
20 neT MpOBOAMJIMCH IIOJIEBBIE U Ka-
MepaabpHble paboTe. B madoparto-
pusax Ieosoruvyeckoro HMHCTHUTYTA
PAH, ynusepcuTeToB 'DOHHUHIEHA,
Oxcdhopaa, ApU30HBL ObLIA IIPOBEZE-
HBbI UCCJIEJOBAHMSA, B TOM YUCJIE U Pa-
JUOYTJIEPOAHBIN aHATINU3, PE3YIbTATHI
KOTOPBIX CBUJETENBbCTBYIOT, UTO IOCE-
sienue CyHT'UPb MOIJIO BO3HUKHYTD OT
20 TBIC. 1O 29 TBIC.JIET HA3A[. YUEHBIE
CYUTAIOT, YTO CTOSHKA CYIECTBOBA/IA
WU PETYIAPHO MOCEWANACh JIIOAb-
MU HA NPOTIKEHUHN 2—3 THICAY JIET.
Ckopee Bcero CyHIupb OBLI CE30H-
HBIM OXOTHUYbUM CTOHOUIIIEM: JIIOAHN
B TO BPEMs d4KTUBHO II€PEMEMAINCD,
OXOTACh HAa CEBEPHOI'O OJIEHHA, Ma-
MOHTA, JIOIIA/Ie¥, GU30HOB, pOCOMA-
XY, BOJIK4, 6ypOro MeaBels, TeTepe-
Ba M IIPOYYIO JKMBHOCTb. KocTpuma

U O4a’KHBIE MBI, MECTA O6PA6OTKHU
KOCTEHN U KAMHS CBUJETEIbCTBOBAIN
O HAJIAXKECHHOM XO3ANCTBEHHOU [ie-
ATEJBHOCTU. [1a1€0300/I0rnYeCKuit
AHAJIU3 yKa34J] Had OXOTHHUYBIO CIIe-
LUAJIU3ALUIO CYHIHPLEB, 4 TAKXE Ha
TO, 4YTO OHH, BO3MOXKHO, 3aHUMAJIUCh
COOUPATENBCTBOM.

AHTpONOJOTU HA IPOTAXKECHUU
IIOYTU COPOKA JIET UCCIEAYIOT CKe-
seTsl moaer n3 Cynrups. Cpeau HUX
TAaKHE BBIJAIOIMIHECST OTEYECTBECHHbBIE
yueHsble, Kak [.®. [Jlebern, B.B. byHak,
M.M.Tepacumos, E.H.Xpucandgosa,
A.A.3y60B u ap. B nocnegHue roabl
U3y4dE€HHE CYHIHPCKHX HAaXOIOK
OBLJIO NIPOJOJIKEHO C IMOMOIIBIO HO-
BBIX METOJOB MAJICOIKOJOTUYECKUX
PEKOHCTPYKIIHI, KOTOPbIE pa3pabda-
TBIBAIOTCA IPYNIION (PU3UIECKOU aH-
TPONOJOruu MHCTUTYTA APXEOJIOTUN
PAH.

MNorpe6eHus

OCO6BII MHTEPEC MCCIEAOBATENEH
BBI3BIBAIOT 3aXOpoHeHus CyHrups,
YHUKAJIbHBIE IIO CBOEU COXPAHHOCTH
U OOraTCTBY NOrpedaIbHOIO UHBEH-
Taps. B OAHOM M3 HUX HAXOJUJIHUCh
OCTaHKU 40-50-JIETHETO MYKYHUHBI
(raxk HazpiBaeMbIit CyHrupsn-1). B npy-
I'OM NOTPEOGEHUM — CYHTUPCKUH MaJIb-
4uK 12-14 neT (CyHIruph-2) U I€BOYKA
9-10 neT (CyHrUpb-3), IEKALME ['OJIO-
BAMH JIPYT K JIPYTY. >

B mupe nayku

ORI TUA\Y S P, I

L




PACKONKH BO BNAJNHMMUPCKOR OGNACTH
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PocT B3pOCIOro CyHIupua COCTaB-
J171 OKOJIO 180 cM. YUEeHBIX ITOPA3UIN
HEOOBIYHBIE PA3MEPHI IJIEYEBOIO MO~
Ca: JJIMHA IPABOY KJIIOYUIbI MYKYHHBI
cocTapiageT 190 MM, YTO 3HAYUTEJIBHO
MIPEBBIIAET CPEJHEE 3HAUYCHUE Y COB-
PEMEHHBIX MY>KYHH.

Kak cuuraer JOKTOPp MCTOpHYEC-
KHX HAayK CTAPIINI HAYYHBIA COTPY/-
HUK HMucTnryra apxeonorus PAH
M.B. MeIHHUKOBA, GOJIBIINE PA3MEPBI
T€JIa KPOMAHbOHILIEB, K KOTOPBIM OT-
HOCSATCS U CYHTUPLIBL, CBUAETEIbCTBY-
IOT O IPOLECCAX, CXOJHBIX C aKCeJe-
panuen XX—-XXI BB.

BrICOKOpOCHBINT MIHUPOKOIIICYNN
MY>KYHMHA C TPANELUEBUAHBIM TYJIO-
BHIIEM OBLI OJET B KOKAHBIE HAKH/I-
Ky (T1a1 6€3 pyKaBoB), pyOaxy THUIA
MAaJIMLBI, IITAHBI X CAIIOTU JO KOJIEH.
Py6axa, mo-BuAHMMOMY, HAaJ€BaJI4Ch
4epes3 I'oJIOBY, 4 BBICOKAsA OOYBb [JO
KOJIEH, BO3MOXKHO, Oblja NPUIINTA

K mTaHaM. BBICOKMI COIIMaJIbHBINA

CTATYC MYKYHMHBI IOATBEPKIAJICA TEM,
4TO €ro oJekJa 6bl1a O0OraTo PACHIU-
T4 YKPAIICHUAMH U3 OUBHA MAMOHTA
U JPYTMMH KOCTSSHBIMU U3AETUAMHU.
COXpaHUBIIMECS PSIJIBI OYC OBLIN pac-
MOJIOJKEHBI KA4K Hd BEPXHEH, TAK U HA
HWXHEM OJIeXK/I€ CYHTUPIIEB.

JIHO MOTUJIBI 34CBIIIAHO YIJIEM, 30-
JIOH, 3aTEM OXPOW — €CTECTBEHHBIM
KpacuTeaeM, IPUMEHABIIUMCSA B PUTY-
AJIbHBIX LeNaX. [IoBEpXHOCTD 3aX0PO-
HEHUS TAKIKE IIOKPBITA CJIOEM OXPBI.

ITapHoe norpebeHue MOJPOCTKOB
VHUKQJIBHO IIO CBOEU 3€PKAJIbHOI
cTpykrype. OJHAKO B KYyJIBTYPHOM
CJIOE IPYTOro BEPXHEMNAICONUTHYEC-
KOro mnocesnenuss — 'arapuno — 6bl1a
O6HAPY’KEHA HE3aBEPIICHHAS CTATY-
3TKAa U3 OGUBHSA MAMOHTA, IJIe U300-
Pa’KEHBI ABE YEJIOBEYECKUE (PUTYDHI,
TAK)KE CONPUKACAIOMMECS TOJIOBAMU.
CABOEHHOE N300PAKEHUE ACCOLIMUPY-

«Boeamcmeo u ceoeobpasue
nozpebenuili, OMKpPbIMbLX
na Cynzupe, He HAX00am
NPAMbBIX AHAN02ULL, YN0

no3eonsem npeonoaoNCUms
UX Kyabmoeoe 3Ha4eHue...
Cynz2ups 6 60avuteli mepe,
4em Opyaue naneorumu-
YecKue nAMAMHUKU, 0N
O0CHOBAHUS ymeepicoanbv,
4mo yace 6 mo epems
Cylecmeosanu AaHUMU3M,
eepa 6 3azpooHyIo HCU3HD,
Maaus u Kyabm npedKoas.
Hozpebanvubtii 06pso,
HeKomopbLe In1eMeHmbl
00€30bl, CMAanmMyImMKU 2080~
pAam o pazsumwtx hopmax
00pa008, momemusme, 8603-
MOIHCHO — 0 KYAbMAX céemu.n,
NPU3HAKAX POO08020 CMPOsi
nepeoobINMHBIX OXONMHUK06.

Badep 0.H., Badep H.O0.
Homo Sungirensis.
Bepxnenaneonumuyeckuil
YenoseK: IKono2uHeCcKue

U 380IIOYUOHHDBIE ACneKmbl
uccnedosaHus.

eTcsl ¢ MUdamu o 6JIM3HENAX, KYJIbTa-
MU ILIOgOpoaus. HeKoTopble yueHble
JaXke caM PpUTyasJ MNOrpeOGeHMs, KaK
3TO HHM MAPaJOKCAJIBHO, CBA3BIBAIOT
C KyJIBTOM IJIOAOPOIHUSL.

B 310Xy BEpXHEro NaJeoJInTa IPO-
JOJDKMTEJIBHOCTDb JKM3HU HacCeJe-
HUSA YBEJMYHBACTCA MO CPABHEHHUIO
C OPEAMIECTBYIOMUM IIEPUOAOM.
B TO Xe BpeMsa 0cCOo00€ 3HaYeHHE
NPHUOOPETAIOT NOrPeObEHUS MOAPOC-
TKOB, UMEBIIUE, IO-BUAHUMOMY, OCO-
OYIO LIEHHOCTD ISl BEPXHEMAIEOIIH-
THUYECKOTO conuyMa. COIIMaIbHBINA
CTATyC MaJbYMKa U JEBOYKHU U3 MOJ-
POCTKOBOI'O 31XOPDOHEHMS HE MEHEE
BBICOK, YEM MY’KYMHBIL. B HOAPOCTKO-
BOM IIOI'PEOEHUHU HA I'OJIOBE MaJIbYH-
K4, TAK )K€ KAK U MY>KYUHbBI, HAUI€HBI
OyCBl U IIOABECKU C KJIBIKAMH MECILa,
KOTOPBIMH, BUJUMO, ObLJId YKpAaIIE€HA
IIaI04YKad. [oNI0OBy AE€BOYKU, BO3MOXK-
HO, IOKPBIBAJT CBOOOHBIN I'OJTOBHOH
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yOOp THNA KAMIOMOHA, YKPAIIEHHbIA
oycamu. Ha TeMeHHu MajiburKa Hau/je-
HO KOJIbLIO U3 OMBHS MAMOHTA, KOTO-
poe 1160 CKPEIUISIO T'OJIOBHOM YO6OP,
1160 BOJIOCHL, HA T'PyJH OOHAPYKEHA
MOABECKA B BUJIE IO AU, 4 IOJ] JIEBBIM
IJIEYOM — (PUT'YPKA MAMOHTA. YUEHBIX
YAUBHII «<XBOCT» — JUIMHHBIA psaf OycC,
o (popMe OTANYAIOMIUXCS OT O6yC HA
TEne, KOTOPBIH OblI 3a(pUKCHPOBAH
110/ TA30BOU KOCTBIO — BO3MOYKHO, 3TO
UMUTALUSA XBOCTA )KUBOTHOTO.

B norpe6enuu 1€BOYKH U MaJIbYH-
K4 COXPaHHUJIMCh HEOObIYHBIE IIPEAME-
THI: TPU JUCKA (IJIACTUHKU) U3 OUBHS
MAaMOHTA JHUAMETPOM HECKOJIBKO CAH-
TUMETPOB, KOTOPBIE UMEIOT YETBIPE
WJIK BOCEMbB ITpopesent. [Ipopesu uayr
OT nepudEpUN K HEHTPAIBHOMY OT-
BEPCTHIO U PACHOTIOXKEHDB HAIPOTUB
Apyr apyra. OquH JUCK U3 norpeoe-
HUA COAEPKUT NECATb ACUMMETPUY-
HBIX 10 OTHOLIEHUIO K LIEHTPY IpOpe-
3en. KOoCTAaHbIE TUCKH PACIIONOXKEHBI
HaBEpXy (IIAanmo4dKa JEBOYKH) U HaA
TeJle, IPU TOM YTO HaNHJEHHBIE OpY-
IUs JIEXKAT C JIEBOM CTOPOHBL Takke
HaNJEHBI )KE3JIbl, JPOTHUKU U KOIIbs U3
OUBHEIN MaMOHTA4, KDEMHHEBBIC Ha-
KOHEYHHKH. CaMoe 60/bIIOE KOIbE
U3 LEJIBHOI'O KyCKa OUBHA JOCTUTAET
2,4 M. B 3axoponenuu xxe CyHIupb-1
HU OpPYXKHUsA, HU UHBEHTAps HE OOHA-
PYKEHO.

[l N3rOTOBJIEHUSA TAKOT'O OPYXKUS
HEOOXOAUMO OBIJIO 00JA1ATh TEXHU-
KO BBIIPSIMJICHUS OUBHEH. ByChl TaK-
JKE TPEOOBAIN OCOOBIX CITOCOOOB ITPO-
U3BOJCTBA. YKPAIIECHUA HA BEPXHEN U
HUKHEH OJIEsK/Ie, OpaceTsl (110]] KoJje-
HAMHU U BBIIIE CTOIIBI), 4 TAKXKE LIEJIb-
HBbI€E KOJIbI1A HA AJIbLIAX IOPAKAIOT HE
MEHBIIIE, YEM CAMO KOJIHYECTBO O6YC U3
OUBHS MAMOHTA, — OKOJIO 10 THICSY.

CnengyeT OTMETUTD, YTO OJEK/14 CYH-
TUPLEB CBUAETENBCTBYET O TOM, YTO
KJIMMATUYECKUE YCJIOBUA TPEOOBANIN
€e IOCTOAHHOro HomeHud. Kpome
TOrO, OH4 UMEET NPAMbBIE AHAJIOTUU
Yy COBpPEMEHHBIX HapoJgoB Cesepa.
O6HapYKEHHBIH 60TraThI 1 pAa3HOOO-
Pa3HBIN MATEPHAJ IO CUX IOPOXKAAET
MHOJKECTBO BEPCUH W MPEACTABIAET
YHUKaJIbHBIC TAHHBIE 00 00pa3€ KU3-

CKyAbMTYPHbIE NOPTPETL MAAbYMKA (aBTOP .B. AeBeanHcKast, 1979T.) 1 AEBOYKM
(aB1Op T.C. CypHMHQA, 1979T.) n3 napHoro norpedeHus (CyHrmpb-2  CyHrnMpb-3).

HH, BEPOBAHUAX U OOPIAX HAMUX
TIPEJKOB.

CnengyeT 0CO60 MOAYEPKHYTH, YTO
OPU PACKOIIKAX MHOJPOCTKOBOTO
norpebeHust y4eHbI€ CTOJIKHYIUCH
C YHUKAJIbHOM CUTYALIUECI: CPEU ITO-
rpe6aJIbHOTO MHBEHTAPS MPUCYTCT-
BOBaJIA CIIELUAJIBHO O6PAGOTAHHASA
gejioBeYeCcKass KOCTbhb, MHOJOKEHHAS
MOJ] JIEBYIO PYKY MaJIbYUKA (HAXOJKA
CyHrupb-4). KocTp 6bly1a HAIOJTHEHA
oxpoi. MccneioBaHue TOKTOpa 610-
sorudeckux Hayk E.H. Xpucandoson
eme 30 et Ha3a[ MOKa3aJ0, 4TO Je-
Basi O€pEHHAsl KOCTbh MPUHAJJIEKA-
J1a MY’KYMHE BIIOJIHE COBPEMEHHOTO

o61MKa (4 HE HEAHJEPTAJIbLY, KaK
CYUTAJOCh paHee). HegaBHAA pa-
60oTa M.B. MEIHUKOBOM ITO3BOJIMJIA
TOBOPUTDL O CXOJCTBE U BO3MOXXHOM
O/IM3KOM POJCTBE CYHIMPCKHUX MYXK-
unH CyHIUpPb-1 U 4, a Takxe geren
(CyHrupn-2 u 3).

O6pa3 XXN3HU

CypOBbI€ YCJIOBHUSL BEPXHHUX MIUPOT
20 TBICSAIY JIET HA3a] TPEOOBAIU OT
JIOfie OCOOBIX HABBIKOB, OTPA3UB-
LIHUXCSA HA CTPOEHUH Tesia. COTPYAHUK
nadoparopumn (HU3UYECKON AHTPO-
nonorud HHCTUTYTA apPXEOJIOTHHU
PAH JOKTOp HCTOPHUYECKUX HAYK p

B asrycte 2004 ropa VIHCTUTYT apxeoaornn PAH n Aapemckuin yHMBepcutet
BeAnkobputaHum npu noaaepkke NHctutyta 6uoapxeonormum CLUA npose-
AV MEeXAYHOPOAHbIM APXEOAOTNHECKUIA CEMUHAP «BEPXHENAAEOAUTUHECKNE
AOAM HO CyHrpe». YHOCTHULLA CEMUHAPA AOKTOP NCTOPUYECKUX HOYK CTAP-
LM HAYYHBIN COTRYAHUK VHCTUTYTA apxeonorim PAH M.B. MeaAHUKOBAO CcuYu-
TAET, YTO CTOSIHKY CYHTMPb MOXHO OTHECTU K HOXOAKAM MUPOBOTO 3HAYEHMS,
MOCKOAbKY OHQ APEBHENLLAS B STUX LWMPOTAX M YHUKAABHAO MO COXPAHHOCTU
1 60ratcTy. MIdyyeHne CyHrMpLEeB — BAXKHAS BEXA AASI OHTPOMOAOTMN, apXe-

OAOTUN N APYTUX HAYK.
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OpexAa My>K4nHbI (CyHIMPb-1) BbIAC
60raTo PACLUNTA YKPALLEHUSIMM 13
OUVBHS MOMOHTA U AP. KOCTSIHBIMM
n3peAnsamm (boto); roadryeckas
PEKOHCTPYKLMS MY>KYMHBI (CAEBQ)

ATl By’XHJIOBa, JOKTOP MCTOPHUYEC-
KUX HayK M.B. MegHHMKOBa, JOKTOD
UCTOPUYECKMX HAyK M.B. KosnoBckas
TIONIBITAIUCH BBIACHUTD CTPATCTUIO BbI-
JKHUBAHUSA BCPXHCIAJIICOTIUTHUYCCKOTO
4eJIOBEKA. YUEHBIE IIOJIArAI0T, YTO JJIN-
TCHIbHOC ITPOXXNBAHUC B YCIIOBUAX JIC/-
HHUKOBOTI'O nnepruoa (a CyHrupb — ogHa
U3 CAMBIX CEBEPHBIX CTOSHOK KPOMa-
HBOHIIEB B EBpOIIE) NPUBEIO K BO3HUK-
HOBEHUIO OUOJIOTUYECKUX OCOOEHHO-
CTCIZ7 HMMCEBIIUX AJAIITUBHOC 3HAYCHIC.
TIo OCOGEHHOCTAM CTPOEHUSA CKEJIETA
YAAJIOCh BOCCO3AATh HEKOTOPBIE YEPTHI
06pa3a XKU3HU B3POCIOIO MY>KYHUHBI,
MaJIbYMKA U J€BOYKHU (CM. cmp. 78).
Ckener MyX4yuHbl CyHrupb-1 pas-
BUT I'dpMOHHYHO: y HETO OBLIU TPE-
HHUPOBAHBI MBIIIIBI, OTBCYABIINC 34

JBUKEHHUSA PYK, OH 4aCTO ITOJHHUMA
TAXKECTH. Kpome TOro, CyHIupIbl, I10-
BUJUMOMY, AKTHUBHO XOJMJIU U O€ra-
JIM, BO3MOJKHO, Ha JIOBOJIBHO 6OJIbIIHE
pacCTOAHUSA B IIOUCKAX OXOTHHYbEH
JOO6BIYM. Y MY’KYHMHBI YYEHBIE OTMETU-
JIM Ha KOCTAX HMKHUX KOHEYHOCTEN
NPU3HAKHU, KOTOPbIE CBUAETEIbCTBY-
IOT, YTO OH YaCTO CH/IE/I HA KOPTOYKAX.
IIpn ucciegoBaHUAX JBUIATEIbHOM
AKTUBHOCTHU y CYHTHUPLEB OCOOBIA
MHTEPEC BBI3BAJIN PE3YABTATH PEKOH-
CTPYKIUHU (PYHKIIMOHAAbHBIX Ha-
IPY30K B OOGJIACTU JIy4E3aAMACTHBIX
CyCTaBOB. BepoATHO, CYHTHUPCKHUI
B3POC/IBIA MYKYMHA UMEJ OOJIBIION
ONBIT PabOTH, TPEOYIOMEN TOYHBIX
CUJIBHBIX JBUKCHHUI TNPEAIIICYUN.
CKopee BCero, OH U3roTaBIMBaJI OPy-

JU TPYJa U3 KaMHA. 3HAYMUTEIbHOE
pacIIMpeHUE HOITEBBIX (PajaHI Ha
KHCTSIX, OCOOEHHO PE3KO Ha JIEBOH
DYKE, CBHUAETEIBCTBOBAJIO O pPabo-
Jeil runepTpodUu KOCTHOM TKAHH.
IIpnyeM «CHMJIOBOE» MUCIIOJIb30OBAHHE
(3aKMM) JIEBOU KHUCTU COYETAETCA
¢ 6osiee TOHKHMH, HO TPEOYIOMUMU
3HAYUTEIbHBIX (PU3UYECKUX YCUIUI
JBUKEHUAMMU IIPABOM.

IIpu peKOHCTPYKLHUHN (PHU3UUECKUX
HArPy30KA€TEH BBIACHUIIOCD, YTO, XOTS
062 TOAPOCTKA ObLJIM XOPOLIO PA3BHU-
ThI Cl)I/I3I/I‘fICCKI/I7 MaJIBYMK B OCHOBHOM
3aHUMAJICA OXOTHHUYbUM IIPOMBICIIOM
(IO XapaKTEPHBIM IIPHU3HAKAM, 44C-
TO METAJI KOIbE). Y4YEeHBbIE OTMETUIU
Y HEro CHJIbHOE Pa3BUTHUE KOCTHOI'O
penbeda B 061aCTH IPUCOEAUHEHUS
IIUPOYAIIEN MBIl CIIUHBI, TTOJIJIO-
MATOYHOM, 6OIBIION KPYIJIOU U KJIIO-
BOBI/I,HHO—HJIC‘ICBOI;I MBIIII] CIIPpaBa.
Ha KOCTAX HMKXHHUX KOHEYHOCTEH
MYCKYJIbHBIH pebed BBIPAKEH CUJIb-
HEe C JIEBOX CTOPOHBI.

JleBOUKa MO IIPEHUMYILECTBY 3aHHU-
MaJ1aChb M3IrOTOBJIEHUEM OpPYIUIN U
YKpaueHun (Hanbosee XxapaKTepHOe
JUJIS1 HEe ABUKEHME — cBepiienue). I1pu
AHAJIH3€E MATOJIOTUH HUCCJIENOBATENIN
OTMETHU/IN ACHMMETPHUYHYIO YIJIO-
LMEHHOCTb CYCTABHOHN MOBEPXHOCTH
OOHOI'O U3 MIEUHBIX TTO3BOHKOB Yy ac-
BOYKHM. BO3MOXHO, OH4 HOCHJIA Ti-
JKeCTHU Ha rosose. Kpome Toro, y Hee
penkas OCO6EHHOCTD: €€ 6eIPEHHbIE
KOCTHU OBUIM PE3KO U30I'HYTHI BIIEPE,.

Ocob6eHHOCTH 06Pa3a )KU3HU OTPa-
JKAIOT U IPU3HAKH (PU3HOIOTUUECKOTO
CTpecca CYHI'HPCKUX aeTen. Kaxabi
U3 HUX 34 CBOIO HEJOJITYIO JKU3Hb HC-
TBITAJI ICPUOBL HC6J’[21I‘OHpI/IHTHOI‘O
BO3AEUCTBUA, CKOPEE BCEro TOJOAQ,
YTO NPOABUIOCH B KDATKOBPEMEHHBIX
OCTAHOBKAX POCTA.

B o6pasie KOCTHOM TKaHU Majlb-
4MKa OOHAPY’KEHA BBICOKAsA KOHLICHT-

82 B Mmupe nayku
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MpeAMETbI 1 YKPALLIEHMS 13
norpebeHnn.

panusa Meau, 94To, 10 MHEHUIO Mapuu
KO37I0BCKOI1, MOKHO CBS34Th C YIOT-
pebaeHueM B Uiy OOJIBIIOTO KOJIH-
YCCTBA PA3IUYIHBIX 6€CITO3BOHOYHBIX
(paxo06pPAZHBIX, HACCKOMBIX, MOJLITIOC-
KOB). [IpMHATO CYNUTATD, YTO PAITUOH
YEJIOBEKA BEPXHETO MAJICOTNUTA B 3TOM
PETUOHE COCTOSI U3 MSCA, JOOBITOTO
Ha oxoTe. [IpoBe/IcCHHBIE MCCIIEIOBA-
HHUA ITOKA3AJIU, YTO NUITA CYHTHUPIICB
6bly1a TOPa3/10 601€€ PA3HOOOPA3HOI:
pacrenus, 6€CIIO3BOHOYHBIE, BO3MOXK-
HO, ppI62 COCTABIISIIIA HEOTHEMIIEMYIO
4acTh ApeBHEN 1ueThl. OCOOBII HHTE-
pec IpeACTaBASIET BO3MOXHOCTD pe-
KOHCTPYHUPOBATh HHIUBUAYAJIbHBIE
OCOOGEHHOCTHU MUTAHUS JIIOJIEH CTOJIb
OTAAJIEHHOI'O NpPOoIIOro. OKa3aaocy,
UTO KAXK/ABIM U3 CYHTHUPIIEB MIPUICD-
JKHUBAJICA CBOEH JUETHL. Tak, MyKunHa
MMUTAJICSI B OCHOBHOM MSICOM Ha3€M-
HbIX MJIEKOIIUTAIOINX, YTO, BO3MOX-
HO, CBI32HO C TE€M, UTO OH GBI OXOTHU-
KOM U 3aHHUMAaJ BBICOKOE COITUATTBHOC
MOJIOKEHUE. MaTb4YUK, BEPOATHO, HE
YHoOTPEOIAN B ULy MACO UJIU €J1 €O
OY€Hb MAJIO, 34TO PA3HOOOPA3UI CBOI
CTOJI HE TOJBKO OECIIO3BOHOYHBIMU,
HO W PAaCTCHUAMMU. PQ.LII/IOH IIUTAHUA

JIEBOUKH HECKOJIBKO ITOXOX Ha JUETY
MY>KYMHBI, HO COIEPKUT OOJIbIIE PAC-
TUTCIBHBIX ITPOJAYKTOB. BrissBiieHHBIC
OCOGEHHOCTHU KOCBEHHO IIOJTBEPXK-
JAE€T PEKOHCTPYKIUSA XapaKTepa jie-
STETBHOCTH, U OOHAPY’KCHHBIC PA3JTH-
YrA B PAITMOHC IMMUTAHUA ITIOJAPOCTKOB
YKa3bIBAIOT HA UX PA3JIUYHBIC COITU-
AJIbHBIC DOJIN.

TakuM 06pa3oOM, NEPBOOLITHASA
cTosgHKa CyHI'HpPb, OOHAPY>)KEHHAs
B 1955 1. mog BnaguMupom, cTana He-
UCUYCPIIACMBIM HCTOYHHUKOM YHHUKAJIb-
HOM MH(OPMALIUH 00 3MOXE BEPXHETO
MAJCOMUTA, IO-TIPEKHEMY XPAHAITHUM
CBOM TAHHBI, PACKPBITH KOTOPBIE BO3-
MO’KHO TOJIBKO C MOMOIIBIO UCTIOb-
30BAHUA MCKIUCHUIIVIMHAPHBIX 1O~
XOJAO0B U TPOBCPKHW MHOTOYUNCJICHHBIX
runores. W

AOMNOAHUTEABHAS UHOOPMALIUS:

APXEONOTHA

Peoaxyus xcypuana ewepaxcaem
621a200apHOCL 3G NOMOULL 6 1100~
20mosKe mamepuana compyoru-
Kam aaoopamopuu PGusuueckort
arnmpononozuu Hncmumyma ap-
xeonozuu PAH: ooxmopy ucmo-
puneckux nayx M.B.Meonurxosoii,
O0KMOPY UCMOPUHECKUX HAYK
AL Byxcunogoti, 00Kmopy ucmo-
punecxkux nayk M.B. Ko32106CKOli.

Peoaxyusn 6nazodapum 3a npe-
00CMABNCHHBLE USMIOCIIPAUUL
uzoamenvcmeo <Hayunoii mup»
u Baaoumupo-Cy30anscruii my3eti-
3a106COHUK.

mbapep O.H., baaep HO. Homo Sungirensis. BEepxHENAAEOANTNHECKMIN HEAOBEK:
3KOAOTMYECKME U DBOAIOLIMOHHbBIE ACMEKTbl ICCAEAOBAHMS. — M.: Hay4YHbIM MUpP,

2000.-468 c.

m cant BAaanMmpo-Cy3AQAbBCKOTO My3es1-3arnoBeAHKO www.museum.vladimir.ru

mwww.rc.ru/~ladygin/sungir
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NaHopaMa HanoneoHoBCKUX BOIK

OreyecTBeHHAs BONHA 1812 roaa.
SHUMKAoNeans. — M.: Poccumnckas
MOAUTUYECKAS SHLIMKAOMNEAUS
(POCCII2H), 2004. - 880 c.

Kazanock 661, 06 OTE4eCTBEHHOM
BOMHE 1812 I. MBI 3HAEM BCE UJIHN
no4dTu Bce. OJHAKO B CUJIY UJECO-
JIOTHYECKUX COOOPAKEHUI BOMTHA
mexay Poccuen u @pannuer goii-
o€ BpPEMS PaCCMATPUBAIACH KAK
HEKUU BA’KHBIN 3MU30]] POCCUN-
CKOU MCTOPHUHU, HO HE YKJIA/bIBA-
J1aCh B OOIIUI KOHTEKCT COOBITHI,
MIPOUCXOAUBIIUX B EBporie Ha py-
o6exe XVIII-XIX BB. B ocHOBY xe
MPEAIATAEMBIX U3AHUN JIET IPU-
HITUITHNAJIbHO HOBBIF €BPOITOIIEHT-
PUCTCKUN MTOAXOI, TO3BOIAIONNI
IIOCTABUTD BOMHY 1812 . B e UHBIN
PAA HAaIIOJIEOHOBCKUX BOMH.
Haunb6onee noanyio wuHPOP-
MAIHIO HPEJOCTABISAET SHIIUK-

Joneaus, cojepskamas o6osnee

TBICSYU CTATEH, MOCBAIMICHHBIX
BA’KHEHUIITUM COOBITHUSAM U TOJIPOO-

Noamaso A.A. Boabias
EBponenckas BomHa
1812-1815 rop0B:
XpoHuka cobbiTun. - M.:
POCCIM3H, 2003. -368 ¢c. O MyIaHaX KAMHOAHUIN U CPAKCHU-

HOCTSIM HAaIIOJIEOHOBCKOM 3TIOIMEH.
31eCh MOKHO HAWUTH CBEJICHHSI

r ™ T

BopoaAuHO:

AOKYMEHTAABHAS XPOHUKA /
Coct. A.M. BaAbkoBMY,

A.lN. KanutoHoB. —

M.: POCCIMN3H, 2002. - 384 c.
AX,YACTAX U COECUHCHUAX
obenx apMui, o6 omossue-
HHUUW WU JJUIIJIOMATUYECKUX
VXUIIPEHUAX, O 3HAMEHAX,

Harpajax, 3HaKax pPasyiu-

YU U T.J.

B cocrasnennon A.A.TIogmMa3o XpPOHUKE €BPOIEHCKON
BOMHBI OyKBAJIBHO MO JHSIM INPOCJEKHUBAIOTCA COOBITHS
1812-1815rT.

TpeTbs KHUT'a LIEJIMKOM IIOCBSIIEHA KJIIOYEBOMY MOMEHTY
BOUWHBI — BOPOJMHCKOMY CPa’kKE€HUIO. 3[E€Ch IPEACTABICHDI
JOKYMEHTBI U3 (POHJOB POCCHUIICKOrO rocy1apCTBEHHOIO
BOEHHO-UCTOPHYECKOI'O APXUBA, 4 TAK)KE HEU3BECTHBIE Pa-
Hee pakThl B padoTe npunsanu yuyactue 6omnee 100 uccneno-
BAaTEJIEN HE TOJNBKO U3 Poccyu, HO M 13 YKpauHsl, [Tonbmm u
Opannun. Kpome HCTOpUYECKUX AHHBIX XPOHUKA COAEP-
JKHUT CBEICHUA O MEMYAPUCTAX, IIyOIHUIIUCTAX, MCTOPUKAX,
MUCATENAX U XYAOKHUKAX, B Yb€M TBOPYECTBE HAIILIA OTPA-
JKEeHHe TeMa BOMHBI 1812 1.

Taxum 0Opa3oMm, nepeji YUTATEJIEM HE TIPOCTO UCTOPUS
BOMHBI, 2 (PAKTUYECKH 6OTI'ATO WITIOCTPUPOBAHHAS U UETKO
JOKYMEHTUPOBAHHAA ITAHOPaMa KU3HU EBponbl n Poccnn
Hayvasaa XIX B.

BOJBMaUlEHUE K UCMOKaM

H3o6peTeHne KHUTONEYATAHN A CTAJIO HOMCTHHE 3BE€3JHBIM
Y4COM YEJIOBEYECTBA, KOTOPBIM KAPAWHAIBHO H3MEHUII
BCIO JTAJIBHEHUIYIO UCTOPUIO KyIbTyphl. «HUKaKasa BIACTb,
MPABJICHUE HE MOXET YCTOATb POTUB BCEPAZPYIINUTEIIb-
HOTr'O JEHCTBUA TUMNOIPA(PUUECKOrO CTAHKA», — IIUCAT
A.C. ITymkuH. Ho, KaK 3TO 4acTO OBIBAECT, BEJIUYHE U306pE-
TEHU S 3ATMHUJIO IMYHBIE CYJbOBI N300peTaATEICH.

WsparenbcTBO «Hayka» MOATOTOBUJIO BOCBMUTOMHYIO
CEPHIO, NOCBAMECHHYIO UCTOPUU CAABAHCKOTO KHHUI'OIIE-
yatanusa XV — Hagyasa XVII B. [TepBo#i BeIIIA B CBET pabo-
TAa U3BECTHOI'O PYCCKOro ucropuka EJI. HemupoBCKOro,
NOCBAEHHAA )KU3HHU U I€ATEIbHOCTH CJIABAHCKOTO IIEP-
poneuaTHuka lIBafinonpra Puonsa (?—1525). B 90-x rr.
XV B. OH OTKpbUI B KpakoBe epByIo B MUPE TUIIOTPAPHUIO,
I'7I€ U34ABAJIUCh KHUT'Y HA KUpuinLe. CoO BDEMEHEM €TI0
UM OBLJIO IIPOYHO 3a6bITO, M UMb B XVII B. BCOMHUIN
O TOM, YTO UMEHHO OH ObLJI OTLIOM CJIaBAHCKOTO KHHUIO-
nevyaTaHus.

Hemuposckum E.A.

UcTopusl CAQBSIHCKOro
KHUronevyarauus. Knura l.
BO3HUKHOBEHME CAQBSIHCKOTO
KHuroneyartaHus. — M.: Hayka,
2003.-531c.

Ha ocHOBE MHOXeECTBA
JOKYMEHTOB, 3HAYUTEJIbHAA
YaCTh KOTOPBIX TYOJIUKYETCS
Briepsble, EJI. HemupoBckum
BOCCTAHABJIMUBAET OHOrpa-
puio Puos, U31araeT UCTO-
PHIO CO3/IaHUS TUTTOT' PAPUH,
OITMCBIBACT BBINYICHHBIC B

HEM W3JAaHUA, TPOCJICKUBA-
€T CyAbOYy BCEX COXPAHUBIIMXCS IO HAIIMX JHEH 9K3EMII-
J1s1pOB. COOBITHS YACTHOM YKU3HU PUOJISI PpA3BOPAYUBAIOTCS
Ha PEaJIbHOM HCTOPHUYECKOM (POHE — BEJb JOCTOIOYTEH-
HBIF TUNOrpad ObLI COBpEMEHHUKOM MaprtuHa Jliorepa
U najieHus Buzantuicko mmnepun. Takum o6pa3om, aToT
MOHYMEHTAJIbHBIA TPy OYAET MOJIE3EH BCEM, KTO HHTEPE-
CyeTCS UCTOPHUEN KYJIbTYPHI.

84 B mupe nayku
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ucmopus ¢ 2eo2patuel

Cosganue 11060r0 CIIPAaBOYHUKA IIPEJIIONATAET HE TOJIBKO
c60p UHPOPMAIIMH, HO U €€ OPTAHU3AIMIO IO OITPEJIEICH-
HOM Mopenu. POCCUHCKUE HUCCIEAOBATEIN TOATOTOBUIN
U3JAHUE HOBOTO «BONBMOro CaoBaps reorpauyecKux
Ha3BaHUI, r71e B 6000 cTaTeit 06061IeH OrPOMHBIN (PaKTH-
YECKUH MATEPUAJ, OTUCBIBAIONNIT KOHTUHEHTHI U CTPAHBI,
MOPS U PEKH, TOPHBIE CUCTEMBI U KypOPTHIL. [ToMHuMO reo-
rparyYeCKUX JaHHBIX SHLIMKJIONEIUA COACPKUT CBEJECHU A
110 UCTOPUH, SKOHOMUKE, KyJabType. TekcT gonoaHeH 360
KapTaMu 1 500 WITIOCTPAIUAMU, A TAKKE CTATUCTUYECKUM
pasaeaoM.

«J'eorpapuyeckui CIpaBOYHUK> LIPY BriepBbI€ BbIIIECII
emie B ceperHe 50-X I'T,, HO TOI/IA OH 6B JOCTYIIEH JIUIIb
Y3KOMY KPyry untarenci. CO BDEMEHEM €rO TUPAXK YBEIIU-
4HJICS, 4 B cepeinHe 90-X I'T. OH 0OpeJI HOBYIO JKU3Hb CHA-
4aja B 3JICKTPOHHOM BH/IC, 4 34TEM U B PEKMME OH-JANH,
YTO IO3BOJIACT NEPUOANYECKH OOHOBJIATD €0 COIEPKAHUE.
ABTOPBI IEPEOCMBICIMIIN TPAAUIUOHHYIO (DOPMY SHIIUK-
JIONEJUYECKON CTAThU, CO3[4AB CBOCOOPA3HBIA (DOPMYIAP
KAK/JIOU CTPAHBl U TEPPUTOPHUATBHON E€JUHMIILI MUPA.
B mem mpencrasieHa pa3sHOCTOPOHHASA HHMOPMALIUA,

=

BoAbLIOW CAOBAPL reorpapuyecKmx Ha3BaHUNA. —
ExatepuHbypr: Y-Oaktopus, 2003;
lfeorpadpuyeckum cnpaeoyHuk LIPY. — EkatepunHbypr:
Y-®akTopuns, 2004.

CI'PYIIIMPOBAHHAS IO 27 COIUATIBHO-IEMOIPAPUIECKUM
1 3KOHOMMYECKUM napameTpam. Takas popma OIMHAKOBO
YAOOHA KaK VI KHUXKHOTI'O, TAK M /I 3JIEKTPOHHOI'O BAPH-
AHTA U3LAHUS, IPUYEM BO BTOPOM CJIy4d€ MOKHO HUCIIOJIb-
30BATb CHUCTEMY TEMATHYECKOIO ITOMCKA, IO3BOJIAIOUYIO
ABTOMATHYECKH IOAOHUPATh UH(POPMALIUIO IO 33JAHHONU
IpOrpaMme.

JuuoM K espone

B cepeaune 60-X I'T. HOSIBUIOCH HECKOIBKO UCCIICIOBAHUH,
B KOTOPBIX 6bLIa IPCATIOXKCHA HOBAA MOJCIb OIMMCAHUA
MPOLECCOB, NPOUCXOAUBIINX B OOIECTBE HA NPOTAKECHUU
BekoB. JKak Jle Todpd m3bpan npegmMeToM UCCIeJOBAHUS
eBporerickoe CpeJHEBEKOBbE U OCOOEHHOCTH MEHTAJINTE-
Ta JIIOAEH TON 31oxXu. O606IIHUB KOJIOCCAIbHBIA MaTEPHATI,
OH BBIJICTINJI XAPAKTCPHBIC YCPTHI, IPUHITUITUAJIBHO OTIN-
yajomue CpeHuEe BEKA OT NPEABIAYIUX U IOCIEAYIOMUX
MEPUOJIOB, U KOCHYJICA CHENU(PUUECKUX PEATUN U TOJI-

PpO6HOCTEN MOBCETHEBHOM

JKU3HM. YuTarenio OyJaeTr
HEOE3BIHTEPECHO Y3HATD,
KAKOU CHUCTEMON BpeMe-
HU TOJIb30BAJICSI YE€JIOBEK
CpeHEBEKOBbA — JIUMHEU-
HOU WU IUKJIUYECKOH,
KOI7Ia HAYMHAJICS TO/T M KaK
BBIIJIS/IEIA XPOHOJIOT' U CO-
ObITU. Kak BIUAIN HA €TO

KU3HDb XPUCTHAHCKUE JIOT-
MbI? BepHO 11, 94TO TI0ABMU

LoHto M. UuBnansauus
2wy KAQccuyeckom EBponbl. —
ExatepunHbypr: 2005. - 605 c.

fodd XK. Ae Ae. Umsnaunsaumsa
cpeaHeBeKkoBoro 3anaaa. -
ExatepunHbypr: 2005. - 559 c.

BJIAJIEJ TTITYOOUYANIIINH TIeC-
CUMHU3M?

1. IIoHIO NBITAETCH
B3IJIAHYTh Ha Pa3BUTUEC

dw b

AT A A LI
CPEAITEREEORGIN

i
LALAA, IIUBHUJIH3AUNU C TOYKH
3peHus jaemMorpaduyec-
- KHX IPOIIECCOB, TOCKOb-

Ky OHH HAIIPSAMYIO BIIUAIOT
Ha PA3BUTHE M TOPIOBBIX
OTHOIICHHUH, U CEJIbCKOI'O XO34MCTBA, U KyJbTyphbl He 3a-
ObIBAsI 06 UICTOPUUYECKUX TOJPOOHOCTIX, ABTOP OCHOBHYIO
4aCTb PA6OTHI NOCBAILAET HCCIEAOBAHUIO IYXOBHOM JKU3HU
EBporsl B iepuoz mex/y 1530 u 1760 T, pa3BUTHIO PEIH-
IMO3HON M HAYYHOI MBIC/IH. TaK MOCTENEHHO OH NPUO/IU-
JKAETCA K IIOCTHIKEHMIO MCTOKOB 310XHU [IpocBemenus u
Benmmkoi (ppaHIly3CKOM PEBOIOLMH.

O6€ paboThl HANMUCAHBI 3AHUMATENBHO, H300MJIYIOT JIIO-
OONBITHBIMU JETAJIAMH U UTATAMU U OYAYT UHTEPECHBI
KaK MCTOPHKAM, TAK U JTIOOO3HATEIBHOMY YATATENIO. KHHUTI
BBIIIJIU B CEPUU «BeIMKNUE HUBUIN3ALI M.

B mupe nayku
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HUKaNbHaf JHUKAONEGUS

B OCHOBY HOBOTI'O 3JICKTPOHHOI'O HU3JAHUA JICI' BCCM H3-

BECTHBIA «DHIIUKJIONECAUYECKUN CJIOBAPb», BBIXOJIHUB-
mui B 1890—-1907 IT. B pyCCKO-TEPMAHCKOM M3/1ATEJILCTBE
®.A. Bpokraysa u MLA. Eppona. CraTb JIJIst 3TOro 86-TOMHO-
I'O M3/1aHUS ObLI HAITMCAHBI BBIIAIONIMMHUCA YYEHBIMUA U HE
YCTAPEJH IO CEN ICHB. ABTOPHI ANEKTPOHHOIM IHITUKIIOIE-
JIUH IOJIHOCTBIO BOCIIPOU3BEJIM BCE TEKCTBI U MJIIIOCTPALUN
OpUIMHaIa. B n3anue BKIIOYEHBDI €€ TPH SHLIUKIONEAUHT
M3JATENbCTBA BpOKraysa: He3aBepIeHHbIN «HOBBIN SHITUK-
JIONEANYECKUH C/I0BAPb> (1908-1914), <M mmocTprupoBaHHas
SHIUKJIONEUSA HAYK U UCKYCCTB», BIIEPBBIC BBIYIICHHASA B
I'epmanun eme B 1844 1. Ee nononusaeT «My3bIKaJIbHAA 3H-
[UKJIONIEANA», COACPAKAIMAA CBEACHUA O 120 KpymHENIINX

KOMIIO3uTOpax XIX — Havana XX BB. BO3SMOXXHOCTH COBpe-

Bpokrays ®.A., EbpoH U.A.
SHuukAoneapus. - M.:Anckasepw,
2003.

MEHHOHN TEXHHUKHU IO3BOJIMJINA
«O3BYYHUTb» €€ JKUBOI MY3BIKOMN.
Bcero B anekTpoHHOM KHUTE O0-
nee 121 000 crarer, moutu 8000
WJUTIOCTPALINAI, 235 KapT, MHO-

I'M€ U3 KOTOPBIX YHUKAJIbHBL.

IIporpaMmma-o60JI09Ka NO3BOIAET JIEIKO YUTATb TEKCTHI,
YCTAHABINUBATH ONTHUMAJIBHBIN MACHITA0 U PEKUM PAOOTHL.
[TONb30BATENb MOXKET 3AMMCBIBATb CBOM KOMMEHTAPUU K
CTATBbAM M COCTABJIATb COOCTBEHHBIEC NTOJOOPKU TEKCTOB U
NJUTIOCTPAITUTL.

QemeKui mup

Beaowucras A. Mocae Tpex ewe He No3AHo!
Passutne mareMatnyeckmx

cnoco6HocTen y oeten 3-4 aet;

AeAbto @. Ho CTOpOHe NOAPOCTKA;
PasBuTMe AMMHOCTU pe6GeHKa OT Tpex A0
natm Aet / coct. B.W. ViabnHa;

Tam6epr 0. PazButne NHTeAAEKTd pe6GeHka.
ExatepuHbypr: Y-dakTtopus, 2004,

FPAIRMTHE

PEBEHKA

JII0601 pOAUTEND PAHO MM IO3/THO
32/JI4€TCS BOIIPOCOM: YTO COOOM IpE-

CTABJISIET MOM PEOGEHOK? KaK ITOMOYb
TAPMOHHUYHOMY PA3BUTHIO €TI0 TMYHOCTH? KHHUI'a IPEACTABUTEIbHULIBI
HAPUKCKON MIKOIBI (pperansma Bpada @. Je1bTo, BO3MOKHO, ITOMOKET
THOHATH CJIOKHBIA U IPOTUBOPEYMBBIN BHYTPEHHHUI MHUP ITOJPOCTKA.
CBOM OIBIT pA6OTHI C THHEUKEPAMU OHA U3JI0’KIIIA B BU/IC IIPAKTHUYEC-
KOIT CHUCTEMBI, KOTOPYIO JONOJIHUIA MHOXKECTBOM (DAKTHYECKUX JAH-
HBIX, CYMMHPOBAaHHBIX B BH/I€ Ta6/1ULL. [T0ydnIoCh CBOEOOPA3HOE I1O-
cobue, cogeprKallee OTBETHI HA BOIIPOCHL, KOTOPBIE YA€ BCETO 33/1a10T
POIUTENN, U CTATUCTUYECCKUH CIPABOYHUK, IIOJIE3HBIN BOCIIUTATEIAM
BCEX YPOBHEM. KHUTA BBINYINEHA U34ATEIBCTBOM «Y-DAKTOPUA» B PAM-
Kax cepuu «ITcuxosorus AeTcTsa: Kiaccuyeckoe HacaeACTBO.

Bermen B CBET TaKKE YHUBEPCATBHBIN KYyPC MO PAa3BUTHIO CIIO-
cobHocTen pedbenka A. benomucron «flocne Tpex eme He MO3/4HO!
Pa3zBuTHE MATEMATUUECKUX CIIOCOOHOCTEN y fieTel 3—4 s1eT» 1 paboTa
FO. Tam6epra «Pa3zBUTHE HHTEICKTA PEOCHKA».

O61Me TEOPETUYECKUE HAOMIONEHUS OOO0IEHBl B XPECTOMATUH
«PazgBUTHE JIMYHOCTH PEOEHKA OT TPEX JO IATH JIET> (COCTABUTEID
B.W. MnprHA), I71€ peYb HUJIET ITIABHBIM OOPa30M O POJIM UI'PHI B JIE-
ATEIBHOCTHU JOIIKOIbHUKA.

[MpakTUYECKUN XapaKTep U3/TaHUN, PA3HOOOPA3HBIN CIIPABOYHBIH
MaTepua, IpKU OOPa3HBIN SI3bIK, MHOKECTBO 1IEHHBIX CBEJICHUH U
COBETOB 10 KOHKPETHBIM BOIIPOCAM IPUBJIEKYT HE TOJBKO CIICI[UA-
JIUCTOB, HA U POJUTEJICH U BOCTIUTATEIICH.

B coBpeMeHHOM MUPE, B YCIOBUAX ITTOH6ATN3A-
IIUH HU OJTHO TOCY/1APCTBO HE MOJKET CYIIIECTBO-
BATh U30JIMPOBAHHO, HU OJIHA XO35NUCTBEHHASA
CHCTEMA HE B COCTOSSHUHU (PYHKIIMOHHUPOBATH
ABTOHOMHO, O/THAKO IIPU 3TOM KaXK/1a51 CTPaHa
COXpPAaHIET CBOU HAITMOHAJIbHBIE OCOOEHHOC-
TH pa3BUTUA. [TOXOXKE, YTO HACTYIIUJIO BPEMSI
CO3/1aHUS OOBEMHON €IMHOIN KAPTHUHBI MUPA.
Hcnionp3yst METO/, COMTOCTABUTEIBHOTO AHAJIN-
3a, C. Poyaduna uccnenyer skoHOMUKH CHIA,
Espomnel, fAnonnun, Kntas u Poccun n 1eMOHC-
TPUPYET UX ITIABHBIE OTIMYUS OT KJIACCUYEC-
KOW PBIHOYHOW MOJICJIN.

OCHOBHA51 4aCTbh MOHOI'paUHU MMOCBAIICHA
AHAJIM3Y SKOHOMHYECKUX PhlYaroB U UHCTHU-
TYTOB KOHKPETHBIX CTPAH B UX HCTOPUUYECKOM
Pa3BUTHH, YTO MO3BOJISIET BUJIETh JUHAMHUKY
PAa3JIMYHBIX IPOIECCOB B MUPOBOM MaCIITA-
06€. ABTOp NMOABOJUT UHUTATEJS K TOHUMAHUIO
IMTO6ANBHBIX SIB-
JIEHUH B 3KOHO-
MHKE U UX B3AH-
MOCBS3€H.

Poyadpuaa C.
CpaBHUTEABHAS
3KOHOMMUKA
CTPQH MUpa:
KYAbTYPA,
6orarcTeo

U BAQCTb B

XXI Beke. -

M.: POCN3H,
2004.-431c.
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NIAGOPATOPHA

Nropb lNotemMkimH

B Poccum
PA3PAOOTAHbI
HOBbIE METOADI

AEYEHUS
CMOHTOHHOW
MEAOHOMbI CODAK
N PSIAQ ARYTUX
OHKOAOIMMYECKUX
30H60AEBAHUN.

MoArOTOBKA >KMBOTHOTO
K OBAYyHYEHMIO B BOKCE.

A]1EPHbIN PEAKTOP

IIpoext MHTII Nel1951 HampasJeH Ha
CO3/JaHUE IKCIEPUMEHTAIBHON O3Bl
Ha AjgepHOM peakrope MHUWOU nisa
NPEAKINHUYECKOIO U3YYEHHU A TEXHO-
JIOTUM HEUTPOH-3aXBATHOM TEPANIUU
(H3T) B n€4yeHUU CHOHTAHHOU Mea-
HOMBI COOaK.

H3T — Bup J1y4eBOU TEpPANNHU, UC-
MNOJb3YIOWENH HEUTPOHBI ALEPHOTO
peakropa. OCHOBHAag [03a H3JIyde-
HUS, IOPAKAIOM A OYyXOJIEBbIE TKA-
HU, POPMUPYETCA HENMOCPEACTBEHHO
B CAMOU OIYXOJIU B PE3YIbTATE BTO-
PHYHOTO M3JIy4E€HUsd, KOTOPOE BO3-
HUKA€T B PE3YIbTATE IOIVIOMIECHUS
TEIJIOBBIX HEHTPOHOB AIPAMU HEKOTO-
PBIX 3JIEMEHTOB (HAUOOJIEE YACTO HUC-
MONB3YIOT U30TOMH '°B u pexe *’Gd),

a8 B mupe nayku

ORI TUA\Y S P, I

BXOJSAIIUX B COCTAB CIELHAIbHBIX
npenaparos. KOJUIEKTUB HCCIENOBA-
TeJNen O6blI CPOPMUPOBAH U3 NPEL-
crasurtenert MUOU, THL <MHCTUTYT
6uo(pu3uKN» U POCCUIICKOTO OHKOJIO-
TMYECKOrO HAy4YHOIO ueHtpa PAMH.
DKCIEPUMEHTANbHAA 0432 CO3[aHa
Ha K4CATEJIbHOM KaHAJIE PEAKTOPa U
NPECTABIAET COO0M OOMydaTE/IbHBIN
OOKC Ha BBIXOJE IIyYKa HEUTPOHOB,
OCHAILCHHBIN NOJBHUKHBIM CTOJIOM JJ151
(PUKCALUHY TAIIUEHTOB, KOMMYHHUKAIH-
AMM JJ151 IO A4YU METMKAMEHTOB, TEJIE-
METPUYECKOH CUCTEMOU HAOITIOCHUS
32 MALIMEHTOM, MOHUTOPOM [JI KOH-
TpoJIA 32 (PUHOJIOTUYECKUM COCTOSA-
HHEM ALMEHTA B PEXKUMeE 071-line. Bca
“H(MOPMALIUA IOLAETCSA HA MOHUTOPDI

mapm 2003



CXEMA NEYEHHA OCTEQCAPKOMbBI CObAK

oneparopa, KOTOPBIE YCTAHOBJIEHBI 32
npeaeaamMu OOKCA.

HccnenoBanusd NPOBOAMJIHUCL Ha
KJIETOYHOM M OPTraHU3MEHHOM YPOB-
He. [ToMuMO CcO6aK CO CHOHTAHHON
MEJIaHOMOM pabOTHl BEJIUCh HA MEJI-
KUX JIAOOPATOPHBIX )KMBOTHBIX C II€-
PEBUTBIMU PAKAMHU — CAPKOMOU C-45,
KAPIIMHOMON DOpjinuXa W MBIIIUHON
MeJIAaHOMOT B-16. ICTIONIb30BAJICS Pa3-
pabOTaHHBIN HAMH PAHEE MATHUTHO-
PE30OHAHCHBINA IPEnapar C raJOJUuHHU-
eM — JJuneHTacT u 60paTHbIE 3(PUPBI
10[B]6op-L-(peHnnasaHuHa C MOHO-
caxapujgamu (BPA), KOTOpbIE NPHU-
TOTABJIUBAJINCh HENOCPEACTBEHHO
nepej ux npuMmeHenuem us3 10[B]6op-
L-(pennnananuHa.

Texnonorun H3T no3BOASIOT N361-
paTEeIbHO NOPAXKATb KJIETKH Oy XOJIH.
Pe3ynbTaThl IPOBEAECHHBIX NPEAKIN-
HUYECKUX HUCCIEJOBAHUN HATJIALHO
UJTIOCTPUPYIOT 3ppekTuBHOCTS H3T
TIIEPEBUTHIX ONYXOJIECH U CIIOHTAHHON
MeJlaHOMBI co6ak. B 80% ciyuaes fo-
CTUT'AJIACh UX OJIHAA PErPECCHUSL.

HccnepoBaTtenu CYUTAIOT, YTO HC-
nonb3oBath H3T B coueTraHuu c xXu-
PYPIUYECKON OIepanuei 1eaecood-
PA3HO B TEX CIY4asiX, KO O6JIydYeHHE
MMIIEHH-OITYXOJIH B LI€JIOM OPraHHU3ME
HEBO3MOKHO H3-34 JIy4EBOI'O MOPa-
JKEHUA XU3HEHHO BAXKHBIX OPI'aHOB.
Bosmoskno nu B yenosusax H3T coxpa-
HUTDb JKM3HECIIOCOOHOCTD 3JOPOBBIX
TKAaHEW MMILIAHTAaHTa? YAacTcs U
n36€XaTh METACTA30B? Pe3yabTaThl
NPOBEAEHHBIX HCCIENOBAHUN IIO3-
BOJIAIOT J4Thb IIPHUHILIUIIUAJIBHO IIOJIO-
JKMTEJIbHBI OTBET HA 3TU BOIIPOCHL
PenTrenorpauyecku, LUTOJOrUYE-
CKH U THUCTOJIOTHYECKHU Y COOAKHU
11 neT 6bBLIAa OIPEAEJIEHA OCTEO-
CapKoMa B OOJIACTH KpbLIA NPABOI
MOAB3JIOMIHOM KOCTHU. [IMAarHo3 ObLI
MOATBEPXKIEH METOLOM PaJUOHYK-
JUAHONU CcuUHTUTpadUun. MeTacTasbl
B JIPYI'UX OTHAENIAX CKEJIETA HE BbIAB-
Jienbl. CodeTaHue XUMUOTEPAIIUH 1O
u nocne H3T ¢ BPA B no3e 300 MI/KT,
XHUPYPIUYECKOT'O yAaIeHN (DparMeH-
Ta KOCTHU C IOCJIEAYIOMUM €I0 00Iyde-
HHEM IIOTOKOM TEIJIOBBIX HETPOHOB
peakropa B TedyeHUe 90 MHUH., UMII-

-DJIG?:=DDE= ::=<=D?=
FG=F8G8I8 **, )6+
I'$SC;#A;"

.EHI8:A8 KG8;C=DI8
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16%952" D8 G=8AIEG=
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JIAHTAIMEN OOGJIYYEHHOM KOCTH Ha
MECTO MO3BOJIMJIO JOOUTHCS MOJTHOT'O
usnedeHus. [IpogoKUTENbHOCTD Ha-
OIIOLEHUS 32 COCTOSSHUEM )KUBOTHO-
ro — 6 MecsitieB. Vke uepes 2,5 Mecsia
B OMOIICUIHBIX IPOOAX HE BBISIBIISIIMCH
ONyXOJI€BblE KJIETKU. CAMOYYBCTBHE
COGAKH YIOBJIETBOPUTEIBHOE, IO
JaHHBIM PEHTTEHOTPA(PUUECKUX HC-
CJIeIOBAHUI, HAOIIOAAETCS CPAIIEHUE
UMILIAHTAHTA CO CKEJIETOM, YTO JIOKA-
3BIBAET JKM3HECITOCOOHOCTD 3JOPOBBIX
TKaHEH OO0yYEHHOT'O (pparMeHTa.
IIpogeccop OrTo XapauHr (Macca-
9yCETCKUU TEXHOJIOTUYECKU NHCTH-
TyT, CHIA) OTMETHJ, YTO POCCHUMU-
CKHMMHU YUYEHBIMH OBIIN Pa3pa0OTAHBI
NEPCHEKTUBHBIE TEXHOJOIHHU JIede-
HUSI MEJIAHOMBI HA OCHOBE HEIIOCPE/IC-

4?GJG;?M=HAE= k8B=D?=
KG8;C=DI8 AEHI?
H EHI=EH8GAECE®@
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OBAYHATEABHBIV BOKC HA IAEPHOM
peaktope MNOU.
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TBEHHOT'O BBEJCHHA MPENAPATa B ap-
TEPUIO, MUTAIOUYIO OITyXOJIb, 4 TAKKE
OOPBHOBI C OCTEOCAPKOMOH C TOMOIILBIO
OOp-HEUTPOH-3aXBATHOH TEPANINN
(BH3T) yaaneHHOHN OnyX0JIEBOH KOC-
TH C TOCJIEAYIOMEH PEUMIIIAHTAIIUECT.
Pe3ynbTaTel MOI'yT HAWITH IIPAKTUYEC-
KO€ IPUMEHEHHUE JJI JICYEHUS OCTEO-
CAPKOMBI PA3TTUYHOI JIOKAJIN3ALUU.

B 3tom roamy corpyaHukmu Moc-
KOBCKOI'O MH’KEHEPHO-(HU3UYECKOTO
UHCTUTYTA, [OCygapcTBEHHOrO Ha-
Y4YHOro 1neHTtpa «MHCTUTYT 6uodu-
3UKW>» U OHKOJIOTMYECKOI'O LIEHTPA
uM. biioxuHa nposenu 28-10 onepa-
LUIO — OOJy4eHHE PAKOBOU OyXOIH
Y COO6AKH, CTPaJaIoNIEH HEoIEpabeIb-
HOM MEJIAHOMOM Ha MOpPJE, — METO-
JIOM HEUTPOH-3aXBATHON TEPATINU HA
sepHoM peakrTope MUOU. Ceanc 06-
JIy4€HUA AJIHUJICS TIOJITOPA 4acd, U BCE
3TO BpEMA 34 COCTOAHHEM COOAKHU
cJeunI1 aHeCTe3noIIor. Ilepe o6y ye-
HHUEM B ONYXOJb ObUI BBEJECH CIELIH-
AJIBHBIA IIPENapaT, COAEPKAIUN 60p
(HEUTPOHBI, U3TTYIAEMBIC PEAKTOPOM,
JENCTBYIOT TOJIBKO HA KJIETKH OIYXO-
JIM, HACBIIIEHHBIE 3TUM 3JIEMEHTOM).
Takum 06pa3oM, METOJ, HEUTPOH-3a-
XBATHOU TEPANUU MOXKHO CUYUTATh
6oJj1e€e WAAAMMUM, YEM TPAJULTHOHHBIE
MeToAbl 06yueHus. i

Peoaxyusn ocyprana onazooapum
Mencoynapoonviil Hayuro-mexHuvec-
xuid yenmp (MHTL]) 3a nomoussb 6 noo-
20MOBKeMamepuUdana u npedocmaenier -
Hble UNTIOCMPALUL.

B Mmupe nayku
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Mapk PuLLeTtn

GIOANOTBOPERHE

B HEOBCAN.

HE BCE CEAbCKUE ASPOAPOMbI
ocHaueHbl cuctemomn TRACON. Moknaas
MX B3AETHbIE MOAOCHI, CAMOAETbI MONAAQIOT

19 500 asponoptoB CHIA €XerogHo O6CIYyKHUBAIOT 6osee 44 MIIH. DEHUCOB.
B gacel nuk HE6O HAJ AMEPUKOM O0OPO3AAT 5 THIC. CAMOJIETOB. be30MacHOCTD
MOJIETOB O6ECTIEYNBACTCS CUCTEMOM YIIPABIECHUS BO3AYIIHBIM JIBHKECHUEM.

ABHaguCIIETYEPHl COOOMAIOT JIETYUKAM MO PAJHO, KAKOI'O Kypca Ipuiep-
JKHBATbCA MPU B3JIETE U HA6OPE BBICOTHI, 4 TAK)KE INPU CHMKECHUHU U IOCATKE.
B BO3myxe sKMIax ciaeayeT NpeABAPUTEIbHO COIVIACOBAHHOMY IUIAHY ITOJIETA IO
YCTAHOBJIEHHBIM BO3yIIHBIM KOPUIOPAM. ABUAAUCIIETYEPDI CAECAT 32 TEM, UTO-
OBl CAMOJIETEI JIETEJIM HA OE€30MACHOM PACCTOSHHUM JPYT OT APyra. B61msu aspo-
MOPTOB AUCTAHLIMA MEKY CAMOJIETAMH JOJIKHA ObITh HE MEHBIIE 5 KM, DA3HHUIIA
B BBICOTE IT0JIETA — HE MeHbIiIe 300 M, a2 IPU CJIETOBAHUHU 110 KYPCY HA 3HAYUTEb-
HOI BEICOTE — 6osee 8 kM 1 600 M COOTBETCTBCHHO. ABHA/TUCIIETIYCPCKUE TYHK-
TBI BEyT CAMOJIETHI IO 33JaHHBIM MapUIPyTaM, IEPEJABas APYL APYTy 3CTadeTy,
KOI'ZIA T€ MOKMJAIOT OJHO IOAKOHTPOJIBHOE NPOCTPAHCTBO U IIONA1310T B APYTOE.
HHorga nuaoTaM paspemaioT OTKJIOHUTBCA OT KyPCd, YTOOBI O6JIETETh I'PO3Y UIH
aTMOC(HEPHBII BUXPb.

OJHAaKO B LENAX Pa3TPy3KHd BO3AYIIHBIX IYTEU HMEET CMBICI IIEPECMOTPETD
BCIO CUCTEMY B 11esioM. OIMH U3 BAPUAHTOB PENIEHUs — cucTeMa «CBOOOIHBIH
nonet» (Free flight). CerogHs NUIOTHI BBIHYK/IEHBI JKECTKO CJIEJOBATD 3aJAHHOMY
KypCY, IPHAEP/KHUBAACh HA3EMHBIX PAAUOMAAKOB, JOCTABIIMXCS B HACIEACTBO OT
CXEMBI YIIPABJIECHHU BO31YTHBIM ABHKEHUEM 30-7I€THEI JaBHOCTU. BMecTO 3TO-
'O OHHU MOIJIH 6BI BBIOUPATH B OJJUH JIEHb 00JIE€ KOPOTKUH ITYTh, 4 B IPYTOH — 60-
Jiee JUIMHHBIIN, KOTOPBIA OKAXXETCA OBICTPEE M3-34 CUIBHOI'O IIOYTHOI'O BETPA.
«Ha 601111011 BBICOTE CKOPOCTh BCTPEYHOTO BETPA NTOPOH JOCTUTAET 150 KM/4.
TToaTOMY, CaMOCTOATENBHO IPOKIAbIBAS KyPC, LITYPMAaH MOXKET OITUMU3HUPO-
BATb MapUIPYT BO3JYUIHOI'O CYJHA, YTOObI CAKOHOMUTDb I'OPIOYEE U YMEHBIIUTD
BpeMs IIEpeEJIETa», — TOBOPUT Pamt Yblo, cOTpygHUK PelepabHOrO YIPABACHUA
IPpaXAAHCKOM aBUALIUU.

B cucreme «CBOOOAHBIN NTOJIET> OYIET 33aI€HCTBOBAHA IVIOOAIbHAS CUCTEMA
CIIyTHUKOBOU HaBUTaLMu (GPS). PepepasbHOE aBUAIJMOHHOE aT€HTCTBO OIyO-
JIMKOBAJIO CXEMY HA1IMOHAJIbLHOM a3POKOCMUYECKOM CUCTEMBI, IIPEICTABIAIONIEH
COOO¥ TPOMEKYTOUYHBIH ATAI IEPEXOAA K cucTeME «CBOOOAHBIN nTos1eT». «Koraa
GOJIBIIMHCTBO CAMOJIETOB OyJET OCHAIEHO CUCTEMAMU CITYyTHUKOBOM HABUI'A-
LU, aBUAJUCIIETYED CMOXKET KOPPEKTUPOBATD TPAEKTOPUH MOJIETOB, OIITUMH-
3UpPYysA UX», — TOBOPUT YbIO.

BRYAN CHRISTIE DESIGN

90 B MUpE Hayku
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HAA OKEAHOM. MepeneTsl yepes Tuxui
1 ATAQHTUYE CKMIN OKEAHbBI KOHTPOAMPYIOTCS
TPEMS$I LEHTPAMM YNPOBAEHWS BO3AYLLHBIM
ABVDKEHMEM, KOTOPbIE PACMOACIAIOTCS

B Hbro-l7lop|<e, OKAEHAE 1 AHKOPUAXKE.
Paadp He B COCTOSIHNM OXBATUTL BCE
BO3AYLLUHOE MPOCTPAHCTBO HOA OKECHOM,
TAK 4TO B ONPEAEAEHHbBIX TOYKOX MOPLLPYTA
MUAOTbI CBSI3bIBAIOTCS C AUCTIETYEPCKNMM
NMYHKTAMM MO PAAMO. DTO MO3BOASIET ABUA-
ANCMNETYEPAM PACCHUTBIBATL YAQASHUE
MEXAY COMOAETAMM, KOTOPOE HE AOAXKHO
ObITb MeHbLUE 160 KM. B OKAEHACKOM LieHTpe
YMPABAEHWSI BCKOPE OYAET MCMBITAHA HOBAST
CUCTEMA CAEXKEHWS], UICMOAb3YIOLLASs GPS-
CUHOAbBI Y MO3BOASIOLLLAS YMEHbBLUNTL 6e30-
NACHYIO AUCTAHLIMIO MEXAY COMOAETAMM.

TPEBYETCY MOMOLLb. 15 thic. aBnaamnc-
NeT4ePOB HALMOHOABHbBIX OBUAKOMIMAHUMN
TPYASTCS MO 40 YHOCOB B HEAEAID, A MHOTVE
13 HUX BbIHY)XAEHbI PABOTATL CBEPXYPOY-
Ho. MpeaAnaras paboty, PepepanbHoe
YNPOBAEHNE MPANKACHCKOW ABUALNN
coobaeT: «B yackl N1k aBuaamMcneTyep
AONXKEH PABOTATH BbICTPO U 3 PeKTnB-

HO 1 6bITb NPEAEABHO BHUMATEABHbBIM.
OTBETCTBEHHOCTb 30 6€30MACHOCTb
NACCOXKMPOB CPO3Y HECKOABKMX OBUOAQIA-
HEPOB AEPXXWNT AOAEN B COCTOSIHUM CTPEeC-
cam. [TOCKOAbKY MHOTUE 13 HblHe pa6GoTato-
LLIMX OBUOAMCTIETYEPOB HE BbIAEPIKMBAIOT
1 AECSITU AET, BCETAQ TPEBYIOTCS HOBbIE
KOAPbI. 30PMNAATA ABMOANCNETYEPOB B
CLUA cocTaBASIET MPUMEPHO $92 ThiC. BTOA.

SHAETE JIH Bbl, YTO...

CBOBOAHbIN MOAET: CotHu Thicsiy
YACTHbIX COMOAETOB MAAOW ABUALLUN,
B3AETAIOLLNX C HEBGOABLLMX A3POAPOMOB,
HE OTCAEXMBAIOTCS CUCTEMOW YNPABAE-
HUS1 BO3AYLLUHBIM ABUXXEHUEM, MOCKOABKY
OHW He OCHALLEHbl PAAQPAMU 1 HEOBXO-
AVMBIM POANOOBOPYAOBAHUEM. [TUAOTBI
YMPOBASIOT CAMOAETAMM «HA TAO30K»: OHU
COFAQCOBbLIBAKOT MACQH MOAETA C MECT-
HOM CAY>X60M 06ecneyeHust NOAETOB,

a 30TEM OPUEHTUPYIOTCSI MO AABTUMETRY
Y MECTHbIM OPUEHTUPOM, AEPXACH 30
npPeAeAadMU MOAKOHTPOABHOIO BO3AYLLHO-
ro NPOCTPAHCTBA.

L. —
LLEHTP YMPABAEHUY BO3AYLLHBIMM MEPEBO3KAMU BEAET CAMOAET M3 A3POMNOPTA, O6OPYAOBAHHOTO
cuctemon TRACON (Terminal Radar Approach Control — paaNOAOKAUMOHHAS CUCTEMA YNPABAEHMS
nocaakom). CaMoAeTbl MOAHUMAIOTCS HO BEICOTY BOAEE 5 KM 1 CAEAYIOT HOA YCTAHOBAEHHBIMW HO
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TEXHHYECKHE HHOAHCDI

CMAPTOOH

30MEHUT BOM HOYTOYK,
SAEKTPOHHbIN OPraHaAn3ep,
LUMPPOBYIO KOMEPY

1 MOPTATUBHbIN NAEEP.

YTO NOAYYUTCSI,
ECAU «CKPECTUTb»
COTOBbIV TEAEPOH

C KOPMQHHbIM
KOMMbIOTEPOM?

Mapk AAnepT

B 0HOM

B 1990-x rr. s 6B YOEXKAEH, 4TO
MOOUIBHBIE TeNedOHB — HE bosee
4yeM NpoxojAmas Mozaa. B mocien-
HHE TOJBI I C TAKUM K€ IIPE3PECHUEM
orHocuics K KIIK, nudpossim poTo-
KamepaMm u MP3-nneepam. Mos ¢u-
J0codhus O6blIA MIPOCTA: KOMY HYXXEH
BECh 3TOT XJaM? I ObLI YBEPEH, UTO
MUK TEXHOJIOTHMYECKOTO IIporpecca
npumesnca Ha 1970-e 1T, KOrjga Io-
SIBUJIUCh TaKHE IIE/ECBPHI, KAK IIPO-
urpeiBatens Technics SL-1300 n ¢do-
Toanmnapar Canon A-1.

Ho B mpomnuiom rogy »keHa npuo6-
pejia cpasy u COTOBBII, U BlackBerry,
C MOMOWIBIO KOTOPOT'O MOXKHO IIO-
CbLJIATH U IPUHUMATDH JICKTPOHHYIO
o4YTy 1O O6ECHPOBOJHOI CBA3MU.
Momu B3I7IAAbl TYT K€ HN3MCHUIIUCH.

(Cympyra 3aHHUMAETCA NOJIUTHUKOMH,
U cpengu ee Koser BlackBerry oco-
6eHHO mnomnyiaspHbL) Bckope oHa
HAy4MU/IaCh HAOMPATh HA MaJICHbKON
KJIABUATYPE 3JIEKTPOHHBIE COOOIIE-
HUS, U 51 BCE YaIlle CTaJ 3aCTaBATH
€e HaeJUHE C CEPO-3€JIECHBIM 3K-
paHOM JHUKOBHUHHOI'O NPHUOGOPYMKA.
BpCMCHaMI/I BO MHC NIPOCHIIIAIACH
PEBHOCTB, U 51 PEMIUI NPHUOOPECTH
6omee BHYHINTCIBHOC KOMMYHHKA-
IIMOHHOE yCTPOMCTBO.

CerofHs € TOMOIIBIO COTOBOTO TE-
JiepOHA MOXKHO MOCHIIATh U IPUHU-
MaTbhb COOOLIEHUSA IIO 3JIEKTPOHHON
IIoYTe, MPOCMATPUBATHL BEOH-CAUTHI,
CKaYMBATh KAPTUHKH M CIyIIaTh
MY3BIKY. Sl OCTaHOBHJI CBOI BBIGOD
ua Treo 600 Smartphone OT Kanu-
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COURTESY OF PalmOne

(OpHUNCKON KoMIaHuu PalmOne,
BOCEMB JIET HA3a]l NPEACTABUBIICH
Ha poeiHke KIIK Palm Pilot. New
York Times uaspana Treo 600 «ca-
MO¥M IONYJAPHOM CPEAU 3BIUTHI
CUJINKOHOBOM JOnuHB. IladocHO,
HE IIpaBjaa JIu?

Treo HEMHOT'O 60JIBIIE OOBIYHOTO
cotoBoro rtenedoHa u secur 170 1.
V HEro ecThb IIBETHOM IKpaH pa3Mme-
poM 5x5 o’ u cranpaptHas QWERTY-
KJIABUATYPa C KJIABUIIAMHU HIUPUHON
npuMepHo 3 Mm. K coxanenuio, s
MaJBIEB B3POCIOIO YEJIOBEKA KHOII-
KM MEJIKOBATHI, TIOTOMY IPpHU HAOOpE
TEKCTA YaCTO BO3HUKAIOT OIINOKU.
BrpoueMm, MOXHO BOCHOJIbB30BATHCS
CIIEIIUAJbHBIM TIEPOM M 3IKPAHHON
KJIABUATYPOM.

Treo ocHaIEH MNOJHOQPYHKIIHUO-
HAJIbHBIM OpraHam3epoM, Tpajau-
OUOHHO BCcTpausBaeMblM B KIIK ot
KoMnanuu PalmOne. B HEM eCTb
KaJI€eH1aPh,
€XEJHEBHUK U T.JI. HO ocTanpHOE

TeneoHHAs KHUTrA,
NPOrpaMMHOE O6€eCIeYEeHHue MOr-
JOo ObITh W moayume. Hampumep,
Treo 600 TO3BONSIET MPOCMATPH-
BaTb NPHUCIAHHBIE IO 3JIEKTPOHHOMN
nouTe AOKyMeHTHl Microsoft Word
u Excel, HO pAnd peNaAKTUPOBAHUA
NI CO3JaHHA HOBBIX HCO6XO,HI/IMO
YCTAHOBUTHL AJOIIOJHHUTECIBHOC IIPO-
rpaMMHOE OOECIEeYEHUE CTOUMOC-
TIO OT $30 u BbeImE. [IO-MOEMY, 32
$450 MOXHO 6BUIO OB BKJIIOYHUTH
B CTAHJAPTHBI HaboOp Oojbliee
KOJIMYECTBO IIOJIE3HBIX IIPOTPAMM.
K Tomy e aHaJOru4yHas MOZE/b
Pocket PC ¢ (PpyHKUHSAMU COTOBOI'O
TenedoHa oOT KoMmmnanuum 71-Mobile
MPOAAETCS C IOJHBIM KOMIJIEKTOM
IPOrPaMMHOIO OOECIIEYECHU S, BKIIIO-
JAIOMIUM YyCedeHHBble Bepcuu Word
u Excel, Bcero 3a $400. [1a 1 3KpaH
y Pocket PC nobonb1ie, U rpaduyec-
KO€ pa3pelleHHe IOBBILIE...

Bo3MOKHO, usioMuHkKa Treo 600 —
3TO BebO-Opay3ep, KOTOPBIH MO3BO-
JIIET IPOCMATPUBATD JIOObIE CANUTHI,
4 HE TOJbKO CHELUAJBbHO aJalTH-
poBanHbIEe IO (POPMAT MOOHUIIBHBIX
ycTporicTts. OH IIOMEWAET COJep-
JKAHUE BEO-CTPAHHULBI B y3KYIO KO-
JIOHKY TaK, 9YTOOBI OHa ObIJIa BHUIHA
MIOJHOCTBIO, XOTd CaMa CTPAHUILA
CTAaHOBUTCA AMMHHEE. OAHAX/bI VT-
pOM s 320aBJISAJICA, UMTAA B AaBTOOyCE
UHTEPHET-BEPCHUIO razeTsl New York
Post. YCTpOTICTBO TPOJEMOHCTPUPO-
BAJIO Ja’KE HEKOTOPYIO NPaKTUYEC-
KYIO IICHHOCTbD. OTnaelBass B 3aJ1B
oT JIoOHT-AMJIEHAA, S BOCHOJB30-
BaJICsA Treo, 4TOOBI Y3HATb IIPOTHO3
TIOT O/ bI.

E,HI/IHCTBCHHI)IM U TJIABHBIM DPA30-
YapPOBAHHUEM CTajlda CKOPOCTb 6pa-
y3€pa, OIPAaHWUYECHHAA HEYKJIOXEU
CHUCTEMOM IIepejadyy JaHHBIX B CE-
THU COTOBOM CBA3U. K coxajleHuIo,
Treo 600 HE MOXET BBIXOLUTH B WH-
TEPHET, NOAKIIOYAACh K OECIPOBOJ-
HOM ceTu Wi-Fi, 10 KOTOPOM JaHHbIC

viessage K RAAI I - ENF)

(OK)(Respond )[4 (=] [] ™= o 4

C nomoupto Treo 600 Smartphone
MOXXHO AEAQTb POTOCHUMKM
1 MFHOBEHHO MOCLIAQTH MX APY3bSIM.

NepeAanTcss HAaMHOTO 6bicTpee. Eciun
BaM HyXeH cmaprtdon ¢ Wi-Fi, 06-
partute BHUMaHue Ha Molorola MPx
u iPAQ Hewlett-Packard h6315. O6e
MOJZENN MOSBHJIMCH B IIPOJAXKE OCe-
HpIO 2004 1.

B Treo 600 BCTpOEHA KPOXOTHAS
nudposag Kamepa. dororpaduu
MOJAY4aIOTCSA HE OYEHb KA4ECTBECH-
HbI€, HO UX MOXHO HOCBIJIATh BMEC-
T€ C 2JIEKTPOHHBIMU MNHUCbMAMH.
T'ynsasa nmo ynune, s cdororpadu-
pOBaJll COOGCTBEHHYIO HOI'Y U IIOC-
JIaJl CHUMOK JK€HE, CHAaOJUB MUCbMO
Menoauen — apued Llapuubl HOYU
u3 «Bonme6bHOU (paeiTe» MoLapra.
«Opma
Moer Hore». Kak HM CcTpaHHO, Ha

sl HazBaJg CBOE IIOCJIAHHE

JKEHY OHO HE€ NPOM3BEJIO HUKAKOTO
BIICYATICHUS.

Bor Begp [0 4Yero JOBOAMUT PEB-
HOCTb! YTO6BI HEMHOI'O YTEIIUTLCH,
s CKa4aJI HA CBOE 3JIMTHOE YCTPOUC-
TBO UIpy Marbles Squared, 4TOOBI
UrpaTb B METPO, rae MHTepHET He-
JocTyneH. Ho ogHaxabl yTpoM s yBU-
JeJI TOAPOCTKA, KOTOPBIN UI'PAJl B TY
JKE€ UI'Py Ha CBOeM Treo, 1 MOIO Ma-
HUIO BEJIUYMUsA KAK BETPOM CAYIIO.

INewanbHbIE UTOTK: Treo 600 TOANT-
Csl I OOLIEHUA U PA3BJICYEHU, HO,
YBBI, HE U1 caMoyTBepkaeHus. M

B Mmupe nayku
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YeM 2posum napoqonmum?

BoJiee MOJIOBHHBI POCCHUSH CTapIe
18 ner crpamaroT 3a60JI€eBAaHHEM
JECEH — MAPOSOHTHTOM. Y JIIOLECH
crapiue 35 jJeT CHTyalHsa cepbes-
Hee: 70% ImMOopaKEeHBbI €ro TAMKEI0H
(bopmMoIi — HAPOTOHTO30M.

I'maBHBIN BO3OYAUTEIb IAPOLOHTU-
Ta — OAKTEPHUATBHBIA HAJIET, TUIIKAA
6ecuBeTHAs MJIEHKA, TOCTOSTHHO 00-
pasyoomascs Ha 3y6ax. Eciu ero He
VIaasaTh, OH OTBEPACET U OOpa3yeT
IrpyObIii IOPUCTBIA HAPOCT, KOTOPBIH
Ha3bIBAETCA 3yOHBIM KaMHeM. Ha nos-
JHUX CTAAUAX 32601€BAHUA TOKCUHBI
MOTYT IPHUBECTHU K PA3PYILIEHHUIO YAEP-
JKUBAIOMUX 3yObl TKAHEH. Mexay 3y-
OOM U JECHOM 06pa3yeTCs IPOCTPAHC-
TBO — 3y0OI€CHEBOM KapMaH, KOTOPBIA
3aIIOHAETCA BDEAOHOCHBIM HAJIETOM.
Ecay mapOJOHTHUT 3ayCTUTD, IIPOMC-
XOAUT TOCTENEHHAd aTpodusa KOC-
THOW TKaHH, UYTO HAIPIMYIO BEJIET
K morepe 3y60B. B ommnune ot 6051b-
MINHCTBA JJPYTUX HEJYTOB, IPOSBIIS-
IOIIMXCSA YK€ HA PAHHUX CTAJUAX, I1a-
POAOHTHUT IPOI'PECCUPYET 6€3 ABHBIX
CHMIITOMOB U 4aCTO 6€3 6OJIHU.

Ecnu necHbl KpOBOTOYAT, GAKTEPUH,
BBI3BIBAIOIIME XPOHHUYECKOE BOCIA-
JIEHUE, TIONAAAI0T B OOIIUIT KDOBOTOK.
COBpPEMEHHBIE UCCIEIOBAHUSA TOKA3bI-
B4IOT, 4TO OOJIBIIMHCTBO MUKPOOPIad-
HHU3MOB, XUBYIIUX B 3yOHOM HAJIETE,
CIIOCOOGHBI OTPABUTD BECh OPIdHU3M U

94 B Mmupe nayku

MIPUBECTH KOOPA3Z0BAHUIO CT'YCTKOB KPO-
BU, TIONA/IaHUE KOTOPBIX B KDOBEHOCHYIO
CUCTEMY YPEBATO PA3BUTHEM HNH(MAPKTA
MHOKAapa U APYTHX CEPIAEYHO-COCY-
JUCTBIX HApyIeHUH. [TapoJoHTUT MO-
JKET CTATh IPUYMHOM OCTIOKHEHNH IIPU
OepeEMEHHOCTU. J]a’Ke €CJIN 3YOBI BBITJISI-
AT UIEAJIBHO, 3TO BOBCE HE O3HAYACT,
YTO OHHU 30POBBL TOJIBKO Ball CTOMA-
TOJIOT U TUTMEHUCT MOKET OIPEJETNUTD
HaJIMYUE UK OTCYTCTBUE 3200/I€BAHUSA
C NOMOIIBIO IIPOCTOIO MCCAEAOBAHUAL.
CyTb €TI0 3aK/II0Yd€TCs B M3MEPEHUU
3y60/IECHEBOT'O KapMaHa IIPU HOMOITHA
CHELUAJIBHOI'O 30H/4, KOTOPBIN IIO3BO-
JI€T OBICTPO U O€3060JIE3HEHHO OLICHUTD
COCTOSHHUE [JECEH.

I[MpodunakTUKy 3a607€BAHUS — KOH-
CYJAbTALHIO BpPa4da-NapOJOHTOJIOT],
yAaneHue 3y6HOroO HAJIETA U OTJIOXKE-
HUI — CIOCOOHA OCYHIECTBUTD CETOJI-
HA 11004 KIMHUKA. OZHAKO [JaJIEKO
HE Ka)XK/as BO3BMETCA 34 TINATEIBHOE
JIeYeHUE AeceH. boppba ¢ maponoH-
TUTOM — CJIOKHBIA W IJIUTEIbHBIN
MIPOLECC, KOTOPBIX 3aHUMAET HE OJJUH
MECHL, 4 IPH OCOOO TAXKENBIX (POPMAX
MOJKET HOTPEOOBATD AAXKE HECKOIBKUX
JIET. B HEKOTOPHBIX cay4dasax TpebyeTcs
MIPOBEACHUE XUPYPIrUYECKUX JIOCKYT-
HBIX ONE€PALUI MU CJIOKHBIX IIPOLIE-
Jyp IO BOCCTAHOBJIEHUIO KOCTHOM TKa-
HU — T4KOE€ IO 3y0aM JaJIEKO HE BCEM
CTOMATOJIOTUYECKUM LIEHTPAM.

JIOCKyTHBIE ONEPALIUA HA3HAYAIOT-
Csl IPU 3HAYUTEJBHON aTPOMUHN KOC-
TH BOKpPYT 3y0a, KOI'Za INIyouHa 3y00-
JCCHEBBIX KAPMAHOB IIPCBBITIACT 5 MM.
KapMaH IOJIHOCTBIO PAaCKPBIBAIOT, C
KOPHEN 3yOOB yAANAIOT O4aTru HH(PEK-
WU U TPAHYJIALINHN (TATOJOTUYECKH
M3MEHEHHBIE TKAHW). /11 BOCCTAHOB-
JICHUA TICPUOJOHTA U YTPAUYCHHBIX
KOCTHBIX TKaHEU NPHUMEHAIOTCA Oa-
pbEpHBIE OHMOAKTHUBHBIE MEMODPAHBI,
OUOCHHTETUYECKHUE MATEPUATbI UIN
AyTOTPAHCIIAHTALI U

Hcnonp3oBaHue O6apbEpHON TEX-
HOJIOTMM OCHOBAHO H4 CIIOCOOHOCTH
KOCTHOI TKaHH M MNEPUOJOHTA K pe-
reHepanuu. IIpu JOCKYTHBIX OIepa-
LIUAX MOCJIC YAAJICHUS ITOAAECHEBBIX
OTJIOXKEHUI KJIETKHU MATKHUX TKAHEH
JECHBI OBICTPO Pa3pacTaIOTCS U 3a-
TIOJTHAIOT U3BAHDBI KOCTHU, IPCIIATCTBYA
perencpanm MCAJIUTCIbHBIX KJICTOK
nepuofonTa. Ilocae goaroro nNoucKa
CTOMATOJIOTAMH ObLI HAMIEH MATEPU-
aJI, U3 KOTOPOT'O MOKHO HM3IOTOBHUTD
MeMOpPaHy, IPENATCTBYIOMYIO BPACTA-
HUIO MATKUX TKAHEN JJIECHBI B 06pa30-
BABLIUICA B PE3YIbTATE 3400JICBAHUS
Je(EKT KOCTU U CO3AAIOILYIO ONTHU-
MaJIBHBIC YCJIOBUA OJIsI BOCCTAHOBJIC-
HHUA KOCTHOU TKAHU. DTUM TPEOOBAHU-
M Ha CErOJHsA JIY4IIE BCETO OTBEYAIOT
6apbepHble 6oMeMbpanbl GORE-TEX,
GORE-RESOLUT, a Takxe TUTOPLAST.
HecMOTps HA UX BBICOKYIO CEOECTOU-
MOCTB, IIO OT3bIBAM OOJIBIIMTHCTBA AB-
TOPUTETHBIX CIIELIUATUCTOB-CTOMATO-
JIOT'OB BO BCEM MHPEC, UX ITIPUMCHCHUC
JACT HAWJIYYINIUC KIUHHUYCCKHC DPC-
3yAbTATHL Yepes 3—4 MecAa1a JICUCHUA
C UCNOJIb30BAHUEM TAKOU TEXHOJIOTUHN
CIELUATUCTEl JOOUBAIOTCA IMOJIHOTO
BOCCTAHOBJIEHHU OBPEKICHHOM KOC-
THOM TKaHMW. HeMasoBakHOE yCIOBUE
ycIrexa ONepaluyu — TLIATEeNbHad T'H-
TMEHUYECKAs TMOATOTOBKA IIOJOCTH
pTa MAUEHTA HA HAYAJIbHOU CTAJUH.
KCTaTI/I, HAaIIOMHHM, YTO HCIIPABUJIb-
Hasg U HEPETYJIAPHASd YUCTKA 3yOOB —
CTONPOLIEHTHAA T'APAHTHUA PELUIUBA
MapOAOHTHUTA.
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N0YEMY EHULUKbI KUBYM QOMbUE MyMYUH?

Beprpaun Jecaxkapauuc (Bertrand
Desjardins), mcciaemoBaTean U3 OT-
genanemorpaduu MOHpeaIbCKOro
YHHBEpPCHUTETA:

Ha nOpoaoKHUTENbHOCTD XU3HU
BJIUSTIOT KaK OMOJIOTHYECKUE, TAK U CO-
UaabHbIe (PAKTOPBL Bruonorus HaHO-
CHUT yJlap NEPBOI: B TEUEHUE IIEPBOTO
rojia (B OTCyTCTBUE JIIOOOI'O BHEIIHE-
I'O BO3JACUCTBUA) CMEPTHOCTb CPEAU
MaJIBYMKOB HA 25—30% BBIIIE, YEM CpE-
1u nesodek. Ha kaxasie 100 npeacra-
BUTEJIBHULL CJIA60TO I10JIA POXKAECTCS
OKOIO 105 6yymuX MY>KUHMH — TAKUM
06pa3oM, IpHUPOJA KAK Obl TAPAHTUPY-
€T, YTO B PENPOJYKTHUBHOM BO3PACTE
KOJIMYECTBO MPEACTABUTEICH OO0UX
MOJIOB OyJET PABHBIM.

TOPMOHBI TAKKE OKA3BIBAIOT CYIIEC-
TBEHHOE BO3/ICHUCTBUE HA TPOIOJIKU-
TENbHOCTD KU3HU. JKEHCKUNA TOPMOH
3CTPOrEH IOMOI'A€T YCTPAHATD «I1JIO-
XOW» XonecTtepuH (LDL), TeM CaMbIM
3amuias cepiaue OT HEKOTOPBIX 3a-
6osieBanuil. HAmpOoTHUB, TECTOCTEPOH,
BbIPAOATHIBAIOIIUICSA B OPraHU3ME
MY>X4YHH, OKa3bIBAET MOPOM Ha HUX
HETATUBHOE BO3/ICYCTBUE, PUHYXK-
Jlas UX NPOSIBIATh CKIOHHOCTD K HE-
ONPaBJaHHOMY PpHUCKY. CHOCOOHOCTh
JKEHCKOT'O OPraHN3Ma NPHUCIIOCAOINu-
BaThCsI K OEPEMEHHOCTH Y KOPMJICHUIO
I'PYZbIO, IO BCEX BUJMMOCTH, IIOMOT'a-
€T JKEHIIUHAM YIIPaBJISITh U30BITKOM

Kanoput. Kpome Toro, cimabeiii 1o
MOJy4aeT JOHOJHUTEIBbHOE OHUOJIO-
TUYECKOE NPEUMYIIECTBO U3-32 JBYX
X-xpomocoM. Eciam myranusa reHa
MIPOUCXOJUT B ONHOU U3 HUX, BTOPAs
MOXET KOMIIEHCUPOBATb Ae(EKT. Y
MYXYHUH X-XpOMOCOMA OJTHA, U, CJIE/IO-
BATEJIbHO, BCE €€ MyTALIWH, JAXKE OIaC-
HBIE, IPOABJIAIOTCS. IMEHHO TO3TOMY
CYIIECTBYET MHOKECTBO 32400ICBAHUH,
HOCHUTEJSIMH KOTOPBIX ABJIAIOTCS KEH-
LUHBI, HO NIPOSABIAIOTCA OHU TOJIBKO
Y IETEN MYKCKOI'O IIOJIa — HAIIPpUMEP,
reModuIns, MblIIEYHAd AUCTPODU
JomeHa v T.71.

HecmoTpsa Ha TO 4TO 06pa3 )KU3HU
U NPUBBIYKU NIPEJCTABUTENIEH OOOUX
IIOJIOB CXOXKH, OHH HAaXOJAT Pa3HOE
npossienue. ConuaabHble (PAKTOPEI
TAKXKE BIUAIOT HA NPOJOJIKUTEIb-
HOCTb XM3HU. JKEHIIUHBI MEHbIIE

KypAT, MEHbIIIE yIIOTPEOIAIOT aAJIKO-

TOJIBHBIE HATIUTKU U 00JIEE OCTOPOXK-
HO BOJISIT MAIIUHY.

B mpomioM conmanpHBINA CTATYC,
YCJIOBHUS KU3HU KEHIIUH U MHOTO-
JIETHOCTb HUBEJIIMPOBAJIN U OUOJIOTU-
4ecKoe npenmyecTso. (B banrnaaem
B 1990-X KEHIIUHBI JKUJIH TOJBKO HA
0,1 roga JOAbIIE, YEM MYXYWUHBL, 4 B
Wuanu — Ha 0,6 roga.) Ho cerojus,
IO KpanHeN Mepe B MHAYCTPUAIBHO
Pa3BUTBHIX CTPAHAX, 9KOHOMHUYECKHE
U COIIMAJIbHBIE YCJIOBUS B 3HAUYUTEIb-
HOM CTEINEHU CTEPIU MEXKIOJIOBOE
HEPAaBEHCTBO, U IPOIOJIKUTEIBHOCTD
JKM3HH KEHIUH CTaJia 60JbIIE, 94eEM
y my>x4uuH. Hanipumep, B 1990-x nep-
Bole B CIIIA )xmam Ha 6,7 roza AObIIE,
4eM BTOpPBIC, 4 B BETMKOOpUTAHNHN U
®pannuu — HA 5,3 Troga U 7,8 neT co-
OTBETCTBEHHO.

B MU Hauku

IWEHHD CEE

COBEPLUEHHO CEKPETHO

MNP o camooLleHke

BPOXAEHHbIA UMMYHWTET:
cncrtema paHHero onoseweHus

YutanTte B CAEAYIOLLEM BbIMYCKE XXYPHOAQ:

PEKOHCTPYKLUUS Bupyca-y6umnubl

KOCMOC: Kpusuc cpeaAHero sos3pacta

B Mmupe nayku
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XYpPHAA «B MUPE HAYKW»

FAE KYNMAUTb TEKYLLIUE HOMEPA:
B B NEPEABMKHbBIX KMOCKAX

«MeTpONOANUTEHOBELL OKOAO
CTAHUMIN METPO;

m B KMOCKeE «AEAOBbIE ALOANY,

1-9 TBepckag-SIMcKkast yA.,1;

m B Knockax MIryY, MriMMO, PYAH,
MUP2A;

B B KMOCKQX I. 3eAEHOIPOAQ;

m B CaHkT-letepbypre, 3AO «HEBA-
MNPECC», Ten. (812) 324-67-40;

OO0 «3aHeBcKas npecca»

Ten. (812) 275-07-21

m B HoBocubupcke, APMIN «Cnbmpb»,
TeA. (3832) 20-36-26;

m B HxHewm Hoeropoae,
«Pocneyarb», TeA. (8312) 35-15-92,
35-72-42, 19-76-05; «LLlaHc-npecc»,
TeA. (8312) 31-31-14, 31-31-16;
«PermoHaAbHas Npecca,

TeA. (8312) 35-88-16

m B Kmnese, KSS, Ten. (044) 464-02-20.

Bce HOMepa XYPHAAOB MOXKHO KYNnUTb B PEACKLIMM XXYPHOAAC MO aapecy: YA. Paano, Aom 22, a takxxe B OO0 «Eautopuan YPCC» no aapecy:
npocnekTt 60-AeTns OKTA6PS, A. 9, 0. 203, TeA./Ppakc (095) 135-42-16.

Kok 3aka3aTb XYPHAAbI «B Mupe Haykm» 3a 2004 roa,:

1. Yka3aTb B OAQHKE T€ HOMEPA XKYPHAAQ, KOTOPbIE Bbl XOTEAW 3AKA3ATh, M BALL MOAHbIV MOYTOBLI OAPEC;

2. ONAQTUTL 30KA3 B OTAEAEHUM CHEPOAHKA (AAS1 YAODCTBA OMAQTHI MICMIOAB3YNTE KBUTAHLLIO, OMYOAUKOBOHHYIO HUXKE);
3. 3ANOAHEHHbIN BACHK 30KA3A BMECTE C KOMUEN KBUTAHLMN 06 OMAQTE HYXXHO:
BLICAQTL NO aapecy: 105005, r. MocKkBa, YA. POAMO, A. 22, peAQKLMS XKYPHOAAQ «B MUpe HayKmn»
OTNPABUTL MO IAEKTPOHHOM noyTe distr@sciam.ru nam no ¢akcy: 105-03-72.

BAAHK 3AKA3A
0 91 30KA3bIBAKD CASAYIOLLME HOMEPA XXYPHAAC «B MUPE HAYKN» *O.M0.
(OTMETUTb FTAAOHKOM): *NHaekc
a N21/04 Q Ne7/04 * O6AaCTb
Qa N2/04 Q Neg/04 * [opoa
a N23/04 Q N29/04 * Yanua
Q N24/04 Q Ne210/04 -
Q Ne5/04 0 Ne11/04 TS\Z'\;;OH Kopnyc Ksaptmpa
Q N26/04 Q N212/04 Aa 19
Bcero BK3eMIrIAsIPOB. el pO)KAeHMﬂ / o /
3anoAHUTL 06513ATEABHO
0 91 3aKA3bIBAKO MOAHbIN KOMAAEKT «B Mype Haykm» 3a 2004 . LleHa opAHOro Homepdad XXypHaAa 65 py6.
P T T T T T T TS = —- bl
3AO «B Mmpe Hayku» O®OPMUTH
PacyeTHbI cyet 40702810100120000141 NOAMNMUCKY MOXHO:
B OAQO «BHelTOpréaHK» . MocKksa BMIK 044525187 H Mo KaTaAoram «fpecca
KoppecnoHaeHTCku cyet 30101810700000000187 Poccum», NOANMCHOM
MHH  7709536556; KM 770901001 nHAEKC 45724; «Pocneyatbr,

NOANMUCHOW MHAEKC 81736;

M3AQHMIM opraHos HTA,
NOAMVCHOMN

dammamg, M.0., appec NACTEAbLLMKO

mHAEKC 69970;
B NOAMMCKA HA YKpanHe

Bua nAaTexa Aara Cymma MO KATAAOTY MOAMMCHIX
N3ACHWIM areHTcTBa KSS,

MoAnNMCKA HA >KYPHAA MOAMUCHOM MHAEKC 10729

«B Mmpe Haykm» H Yepes PeAaKLMIo (TOALKO

Ha HOMEPOB no Poccun), nepedncamns

MAQTEABLLMK AeHbr Yepes CoepbaHK
WA MO MOYTE, OTMPaBUB
KOO KBUTAHLMM (C
ykaszanvem ®.1.0., TouHoro
QApPeca U nHAeKca

3AO «B Mmpe HayKkmm» MOAMMCHUKA) B PEATKUMIO

PacueTHbI cueTt 40702810100120000141 no noyTe, No Gpakcy:

B OAQ «BHelTopr6aHk» . Mockea BUVK 044525187 (095) 105-03-72; 727-35-30

KoppecnoHaeHTCKMIA cyeT 30101810700000000187 1AM no e-mail: distr@sciam.

WMHH  7709536556; KM 770901001 ru. CTOMMOCTb MOAMMCKM HA

noayroamne - 390 py6., Ha

roa - 780 py6.
MoANMCATLCS MOXKHO CO

damnamg, N.0., apapec NAATEAbLLMKA

CAeAYyoLero Homepa, B
KBUTAHLMM OBS130TEABHO

Bua naarexa Aara Cymma YKQ3aTb HOMEP, C KOTOPOTO
NOMAET NOAMUCKA.

MoANMCKA HO YKYPHOA BAGHK MOANMCKU MOXKHO

«B Mm1pe Haykmn» B351Tb B AGOM HOMEpe

Ha HOMEPOB SKYPHOAQ, MOAYYUTH B
PEeACKUMM NAM HO canTe

MAGTEABLLMK WWW.SCIam.ru.
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