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HEMPOBUOAOTUS

APYTA9 YACTb MO3rA

Ayraac duaas

Knemxu anuu, Ha KOMopbie yuersie noa8eKd He 0CPauan HUKAK020 GHUMANUSL, UZDAION 8 NPOUECCAX NAMAIMU,
0OV HeHUSL U MOIUACHUS HE MEHeE BANCHYIO POTb, YeM HeliPOHD.

MNAAHETOAOIUS

HEBUANMKW NAAHETHbIX CUCTEM

A3snp Apanaa

B Conreunyro cucmemy 6xo051m He Moasko NaAaHemasl, HO maxdikce acmepouost . Komemst. Imo eKmroHarom 6 ceos
opyaue naaHemHble CUCmemol?

NCUXOAOTUS
MPOKAATUE BbIBOPA

Bappwu LlsapLy
Mozym 2y 602amcmeo u c80600a 66100pa cOenams Jirooeti cuacmiueee?

MHO®OPMALIMOHHbIE TEXHOAOTUN

MEPBbIE HAHO4MUIbI

A3H XaTt4yecoH

s 60N6UUHCINGA JIH00eLE HAHOMEXHON02UL NPeOCMABIACIIC YeM-MO PYNYPUCIIULECKUM. A Mexnco) mem
cospemerble KoMnolomepolL COCIOAM U3 0emaJeti, COOePHCAUUX HAMOCKONUHECKIUE J/IeMEHINbL.

BUOTEXHOAOTUA

3AKOAUPOBAHHAY SBOAKOLUA

C1neeH OpuaeHA n AopeHc Xepct

CRoJCHAR CUCEMA NPOZPAMMUDPOBAHUSL, UCTONIBIYEMAs NPUPOOOTL, He MONbKO NPeoomepauiaem
Kamacmpogureckue nocieocmeus OULUO0K npu cuHmese 6eKo8, Ho U YCKopPem 80H0UUIO.

YEAOBEK M KOCMOC
KOCMWYECKUA TYPU3M

A>XOOH XopBar
YacmHble KOMNAHUYU BbIXO0AN HA PHIHOK KOCMUMECKUX 1epeBO30K.

HAYKA N OBLLECTBO
MEPEMUCDH KAK 3EPKAAO AEMOIPA®UU =
Su fm,w’nymcfl Ceﬂfgﬂl —
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PA3SAEADI:

MHHOBALIUN

CWMHTE3 BEAKOB BE3 AHK-MATPULLbI
pwm Ctuke

Joneuii nymo co30amis CUHMemuHecKoll 6epcu
OUOMEXHONI02UMECKO20 «ONI0KbAcmepa».

OB3OPbI:

OT PEAAKLIMM
NOKUAASA OPBUTY

50, 100, 150 AET TOMY HA3AA

HOBOCTU N KOMMEHTAPUA

* Komnwromepmoie yprioL

* Benuxasn muzpavus

* Hanoxonwa namsamis

* lax u max — ammuarx

* Karx evueuuns 600y

* Jucmanuyuonroe obyuerie

* Ha obujem cobparuu PAH

* Bmecmo mpex MUHUCMepCme — 0OHO

* U3 nocranusn Ilpesuoenma PP

e Jlaypeamor Mexcoynapoonoti npemuu Jaobanvras
anepeus

OYEBUAHOE-HEBEPOSITHOE
MAPCUAHCKHUE XPOHUKU

ITo mamepuanam 6eceobi ¢ 3a6e0YouuUmM 1adopamopueri
2amma-cnexkmpockonuu HHcmumyma KOCMUHecKUx
UCCneo08aHULl, OOKMOPOM PUSUKO-MAMEMATNULECKUX
nayx Hzopem leopauesuuem Mumpogparossim.

3HAHUE-CUAA
NOAHOE CXXUTAHUE

Mapk ®uwerttu

TEXHUYECKWE HIOAHCDbI

POBOTbI PLUG-AND-PLAY
Yant M66¢c
Jomauninuii pobom — ne pockouis!

FTOAOBOAOMKA
BAED-AOB

A3HHUC Wawa
Hzpa ona asapmmolx 102UKO8

CIMPOCUTE SKCMEPTOB

Kax nonyuarom u uamepaiom memnepamypol, Onusxue
K AOCONIOMHOMY H)I07

b 2004



OT PENAKLHK

s OOUMLY

13 nexabps 1972 r. B 23:30 110 XbIOCTOH-
CKOMY BPEMEHU KOMAHAHUD <«AIOJUIO-
Ha—17» IOmxun Cepnan (Gene Cernan)
OpOCH/I NPOIAIbHBIN B3IV HA Mope
AcnocTn, B306pacs B JIYHHBIN MO/Y/Ib
1 3apawi oK. C TeX IOp HOra 4eyno-
BEKA HU PA3y HE CTyIlajld Ha BHE3EMHYIO
1noysy. KOCMOHAaBTHUKA IUIbLIA IIO TEYe-
HHIO: CKy4YaIOIIME ACTPOHABTHI KOOI~
JIMCh HA OpouTE, 0OECTIeunBas paboune
MECTA JIIA CIIELUATUCTOB.

14 auBaps HeIHENIHETO roaa [KopmK
Byl HAKOHEL-TO IOCTABUJI CEPLE3HYIO
nenb: K 2020 1. cHOBa 1TOObIBATH Ha JIyHeE,
a 3aTeM J106paTbca U 10 Mapca. benbii
JIOM IUIAHMPYET CBEPHYTb MPOTPAM-
My mattaoB K 2010, BOBOOHOBUTD €€
B 2014 . ¥ IPEKPATUTL PAOOTHI HA KOC-
MHYECKOI cTaHiuu B 2016 1. TToka npe-
3UJIEHTCKAsA KOMUCCHA, BO3IVIABIAEMAd
BETEPAHOM A3POKOCMHYECKOM IIPOMBIII-
JIEHHOCTH OaBapoM OnapUKEM-MIL
(Edward C. Aldridge, Jr.), npopabareiBaeT
BC€ s1eTau, NASA yKe TTIOJTHBIM XO/IOM T'O-
TOBUTCH K IIPOEKTHO-KOHCTPYKTOPCKUM
padoram. Tem BpemeHem EBpomnerickoe
KOCMMYECKOE 4ATr€HTCTBO BbIHAIIUBAET
AHQJIOIMYHDBIE IIJIAHbI U HAZIEETCA HE OT-
CTATb OT 3A0KEAHCKUX KOJUIET HU 110 CPO-
KaM, HU 110 (PUHAHCUPOBAHUIO.

Xeamum au 6vi0eIeHHbLX OeHez?
MHorue ynpekaroT bya B TOM, 4TO 3aruia-
HUPOBAHHBIN OGIO/DKET HE COOTBETCTBYET
pa3Maxy ero 3aMbICJIOB, OJJHAKO CyMMbI HE
TAK MaJIbl, KaK KaKETCs Ha TIEPBBIA B3IVIA/L.
K 2020 1. OTKa3 OT KOCMUYECKUX YETHO-
KOB 1 OPOUTAJILHOMU CTAHIIUU ITO3BOJIUT
CIKOHOMUTDB OKOJIO $70 MIIPA. C y4€TOM
uHIAIMN. Best nporpamma «ArnosuioH»
obonuiack npumepHO B $100 Mipy. B mie-

ACTpOHOBTbI HO Mapce?

pecdere Ha CEroJHAIHUE LeHbl JleT e-
CATb HA33]] €€ BO30OHOBJIEHUE OLIEHMBA-
JIL B OZIHY IIATYIO OT 3TON CyMMBL [OBOPsA
O COBMECTHOM JIYHHO-MapPCUAHCKON
IIPOrpaMMe, €€ IPOTUBHUKH YIIOMUHAIOT
uudpy $400 maps., KoTopast GUrypupyer
B PE3YJIBIATAX IIPECIOBYTOI'O TPEXMECAY -
HOTO uccnenoBanust NASA, HaeTaBITUX
MHOTO 1myma B 1989 1. I1o COBpeMEHHBIM
IIOJICYETAM, MEKIUIAHETHBIE TIOJIETHI MO-
I'yT OBITh B /IB4, 4 TO U B JECATb Pa3 Jie-
HieBJIe, HAIIPUMED, €C/IA YJACTCA TTOMOJI-
HATD 34I14Chl TOIUIMBA M BOJBI NPAMO Ha
Mapce. Huxoraa Heb34a 3apaHee CKa3aTh,
B KAKYIO CYMMY OOOHJIETCSI TOT WIM UHOH
JIONTOCPOYHBIA NPOEKT. OTHAKO HYKHO
IIPU3HATD, YTO B JAHHOM CJIydae a/JMH-
Hucrpanys CIIA BrOJIHE a/IEKBATHO Olle-
HMBAET IPEACTOAINE 3aTPATHL
Cmoumau uzpa ceeu? B 6noxanime
TPHU I'ojla NIPEUIaraeTCs yBEJIUIUTh (PU-
HaHCcupoBaHue NASA Ha 3—4% (C yueToMm
UHQIALNN), HO JAXKE B 9TOM CJIy4de €ro
J10J151 B (peIEPAIBHOM OIO/PKETE HE TIpe-
BbIcUT 0,7%. K 2020 1. aMEpUKaHIIbI T1O-
TPATAT HA KAPTOMEIBHBIE YUIICHI OOJIb-
i€, YeM Ha MEKIUIAHETHBIE TIEPETIETDL.

He nocmpaoaem au nayrka? besy-
CJIOBHO, J/JII MHOTHX HallpaBI€HU
HAy4YHBIX UCCJIEIOBAHUIT HOBAS MPABU-
TEIBCTBEHHASI MHUITNATHBA KPAHE BbI-
rogHa (cm. cmamoto Maprxa Annepma
«CHOBa Ha JIyHy»). TeM HEe MEHEE HEKO-
TOPBIE YYEHBIE ONACAIOTCS MTONACTb O/,
y/ap, €CJIM NPOrpamMMa MHIOTHPYEMBIX
TOJIETOB BBIMJIET 324 PAMKH 3aILIAHUPO-
BAHHOT'O O0/pKeTa. B camom jene, Ha
CXEME JIOJITOCPOYHOTI'O PACIPE/IE/IEHUS
cpencts NASA 3KCTIEANITUU HECKOJIBKUX
ABTOMATHYECKHUX AIIAPATOB OKA3aJINUCh
COBCEM PSIJIOM C 3AIyCKAMH ACTPOHAB-
TOB. ByjleT oueHb OOUIHO, €CINU O/1HA
M3 NPOI'PaMM NOCTPAJAET U3-32 HENPA-
BWJIBHOI'O YIIPABIECHUSA JPYTOM.

Cnpasumcsa au NASA? Tlonjer nu
A9POKOCMHUYECKOE YIIPABJIECHUE Ha 3a-
KPBITUE CBOUX 6a3, yBOJIbBHEHUE COTPY/I-
HUKOB U CMEHY ITOJPS/TYMKOB, ECJIU BO3-
HUKHET TaKas HEOOXOAUMOCTh? TOTOBO
JIM OHO K MPOI'PECCUBHOMY MHCTHTY-
IIUOHAJIBHOMY pa3BuTHIO? ECau HeET,
TO AMEPHKAHIIAM NIPHUJETCA 33yMaTb-
CsI O CO3[aHUU HOBOT'O KOCMHYECKOTO
ATEHTCTBA WIN AHAJIOTUYHOM YaACTHO-
TOCY/IAPCTBEHHOM KOMITAHWUH, 4 MOXET,
U HECKOJBKUX OPIraHMU3ALNH, 4TOOBI
BO3HUKJIA KOHKypPEHIIMA. YaCTHBIN CEK-
TOP TIOKA HE B COCTOSTHUU CIPABUTBHCS
C 3TOM 33Ja4Yell B OJMHOYKY (CM. cma-
moro Hxcoarn Xopeam <«Kocmuneckuti
mypuan).

Hacrano Bpemsi NOKOHYHUTb C He-
OIIPENIEIEHHOCTBIO U OJHO3HAYHO
pEMNUTD, ObITh WJIN HE ObITh NPOTPAM-
M€ MNUJIOTHUPYEMBIX MEXIIAHETHBIX
IKCTIe AU, M

B Mmupe Hayku
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HobeAeBCKas NpeMUSI MO XMMKUK © [1p0poYHEeCTBO YOAACA ® HECHACTHBIM KOHCTPRYKTOP

MIOAb 1954

BEAKOBAS XUMMUS. <JlanpHEHNIIEEe N3ydEHUE CTPYKTYPBI O€IKa
TIOMOKET HAM Y3HATbh, KAKUM OOpPa30M B OEJIKOBOM MOJIEKYJIE
YJIOKEHA MOJIUNENTHAHASA LIENb U B KAKOM IIOPAJIKE CJIEAYIOT
COCTABJIAIONHE €€ AMUHOKHUCJIOTHL. YTOOBI IIOTyYUTh OTBET HA
MEPBBIF BOIIPOC, LEAECOOOPAZHO UCIIONb30BATD MEPCIIEKTHB-
HBIH METOJ] PEHTI€HOBCKOI'O JU(PPAKIIMOHHOIO AHAIM3A>. —
Jlavinyc ITonunr (ITonuHr cran naypearom Hobenesckoi npe-
MUH IO XMMUM YE€PE3 HECKOJILKO MECALIEB ITOCJIE ITyOIMKALITH
TOU CTATbU. — [Ipum. peo.).

KAYEBI TbIAU. XyZOpOJHBIE MOYBBI IOIO-3aMaJJHBIX PABHUH,
pacnaxaHHble BO BPEMs BOMHBI, BCKOPE CTAHYT COBEPIIEHHO
OeCIUIOHBIMA. PasdyMeercs, BCe MOKXHO CBIMTb HA 34CYyXY,
TUITMYHYIO /I KJIMMATa I0KHOHM 44CTH BENMKUX paBHUH, HO,
MOJIOKA PYKY Ha CEPALLE, MBI IIPOCTO OTKA3BIBAEMCS ITPUCIIO-
€a6/IMBATHCA K IPHUPOJIHBIM YCIOBUAM. [Tbl1EBBIE 6YPH CBUDETI-
CTBYIOT B TEX K€ pafioHax, uyTo U 20 JIeT Ha3a/1. 32 NOCIEAHUE
JIBA—TPU HEYPOKAMHBIX I'0Jlda TEPPUTOPUA HE3AMUIEHHBIX
MOJIEH, IOYBA KOTOPBIX MO/IBEPIVIACH I'YOUTENBHON BETPOBOM
3PO3UH, 3AMETHO PACHIUPHIIACE. TaK MOABWIMCDH [IBA OOIIMP-
HBIX 3aCYIIMBBIX parioHa. M

COP YUABSIM PAMBAI B cBOEBH AGBOPATOPUK, 1904,

NIOAb 1904

B3rAGA B BYAVYILEE. «B Hauane aBaALlaToro CTOJIETUS BCE
MBI, © OCOOEHHO T€, KTO POJMJCSA IIOCIE BBIXOJA B CBET
JIpONCXOXKAEHNA BUJIOB>, OCO3HAEM, YTO YEJIOBEK U BECh MUD
JIIOJIEX — 3TO BCETO JIMIIb OJJMH U3 3TAIOB I'PAHAMO3HOIO Pa3-
BUTHSA, TIO CPABHEHMIO C KOTOPBIM BCE JOCTHKEHMS YEIOBEYEC-
TBA KAKYTCSA IIECOYHBIMHU 3aMKaMU. BCMaTPpUBAsACh B IPOLIOE
CKBO3b 6ECYMUCIEHHbIE MUJUIMOHBI JIET, Mbl BU/JIUM BEJIHKYIO
JKAKY JKM3HHM, BBIPBIBAIOIIYIOCS M3 OKEAHCKOro miaa. CTouT
HAaM TOJIbKO YCTPEMMTD B30D B OyAyllee, KaK MCYE3aI0T MBICIH
O 3aKOHYEHHOCTH, O TBHICAYEJIETHEM CIOKONCTBUH. YTO mim
KTO HNPUJET HA CMEHY YEJIOBEKY — BOT CAMbBINA MHTPUTYIOIAIL
M CaMBIH CJIOXKHBIN BOIIPOC B MUpE». — [epbepT Vasuic.

XUMUK CTUXMN. BBIIAIOMUIACS AaHTTIMUCKUI YIEHBIN COP YHIIBSIM
Pam3sari, uybe nmMa ACCOLMUPYETCA C OTKPBITUEM PAAUs, — OJUH
M3 CAMBIX MOJIOJIbIX YYEHBIX B MHPE: EMY BCETO 52 rojia. Briepsbie
OH 3a5BUJI O C€0€ HEOKUAAHHBIM OTKPBITHEM PAHEE HEU3BECT-
HBIX 3JIEMEHTOB B aTMOCdEpPE (AproHa, rejivs, HeOHa, KpUITOHA
U KCEHOHA), CAIEJIAHHBIM YACTUYHO B COTPYIHUYECTBE C JIOPAOM
Paneem. ®ororpadus capa Ywibsaima Pamsas B ero jmaboparto-
puu ObUIA CAIENMaHa CIENMANIBHO I Scientific American. (Yepes
HECKOJIBKO MECAIIEB TOCJIE MyOIUKAIIUN 3TOM CTaThy Pam3ari
noaydnn Ho6eneBCckyo mpeMHuIo 1o XUMHM.)

KOPABEAbHbIA CTABUAUSATOP. MopCKas KauKa, KaK IIPABHJIO, ABJIA-
€TCsA CEPbE3HON IIOMEXOU XOPOLIEMY CAMOYYBCTBUIO ITACCAKU-
POB M KOMAaH/IbI, 4 TAKKE OCJIOJKHAET IIPOBEACHHE JIIOOBIX PAa6OT
Ha 6opry. Orro ik (Otto Schlick), n3BeCTHBIFT BOEHHO-MOPC-
KO nHykeHep n3 [amOypra, u306pesn yCTpOUCTBO /ISl yMEHbIIIE-
HUA AMIUIATYABI PACKAYUBAHUA CyAHA. ET0O IerCcTBHE OCHOBAHO
HA I'MPOCKONMYECKOM 3(PpeKTe MaXOBHKA, YCTAHABIUBAEMOI'O
Ha 60PTY NAPOXOJA U PACKPYYUBAEMOI'O €TI0 ABrraresem. M

MIOADb 1854

BECMOAE3HOE U3OBPETEHUE? TIaprKCKUI KOPPECTIOHAEHT 1he
New York Times coobmiaet: «F306peTaTenb, Ka3aI0Ch Obl, 1O-
CTHUT'IINH BEPIIMHBI YCIIEXA, TOJIBKO YTO MaJ KEPTBOU COOCT-
BEHHOTrO n3zobperenus. Korga r-u Jlepoit (Leroy) criyckaics
C XOJIM2 IO OOBIYHOI MOYTOBOM JJOPOI'€ HA CBOEM MAPOBOM
SKUNAXKE, MAIHUHA CTOJKHY/IACH C IPENATCTBUEM U OIPOKH-
Hysnach. COAEPKMMOE KOTJIA BBUIMJIOCH Ha I'-Ha JIepos, CUIbHO
omrmapus ero. HecyaCcTHeIN NOCTYHII HEPA3YMHO, IIOTPATHUB
JIECATH JIET )KM3HU U BCE COEPEXEHUSI HA CBOM aAOCYP/HBIN
MNPOEKT. BeJb ake PEOEHKY SICHO, YTO MOCJIE N300PETEHUS
JKEJIEZHDIX JIOPOT U JIOKOMOTUBOB KOHCTPYMPOBAHUE ITAPOBBIX
MOBO30K YTPATUIIO BCAKUH CMBICII>. M

1 B Mupe nayku

b 2004






HOBOCTH W KOMMEHTAPHH

astomATH3AIMS ¢0NOCOBAHIY

YaHnau [poccMaH

HeAOCTATKU ABTOMATUN3INPOBAHHBIX CUCTEM

BHEAPEHNIO SAESKTPOHHOIO rOAOCOBAHWSI.

MEPECYHET TOAOCOB B x0A€ BEIOOPOB
npesnaeHTa CLUA B2000T.

TAMHA 3A CEMbIO NEYATIMU
HekoTopble aKcnepTbl BEICKA3bIBAKOT
OMNACEHWS, YTO KOMMBbIOTEPU3ALMS FO-
AOCOBOHMS AOCT CAULLKOM BOAbLUME
MOAHOMOYMS Y3KOMY KPYTY AuLL, MHOrmMe
M3roTOBUTEAM SAEKTPOHHBIX YPH Tpe-
OYIOT OT YUHOBHMKOB, 3AHUMAOIOLLXCS]
npoBeaeHneM BbIGOPOB, MOANMCKM
O HEPA3TAALLEHUN MPUHLMNG AENCT-
BUST X M3AEAUI. TAKKMM OBPA30M, 06-
LLLeCTBEHHOCTb AOAXKHO AOBEPUTLCS
rOPCTKE AIOAEN, HE MMEIOLLMX MPOBA
PA3MAALLATE, KAK HO CAMOM AEAE KOM-
MblOTEP MOACHNTLIBAET FOAOCA.

B coorBercTBUM C NPUHATOH B OK-
Ta0pe 2002 I. MONPABKONH K 3aKOHY
00 M30MPATENBHBIX MPaBAX HA MO-
aepHuzanuio 170 TeiC. U36UPATENDb-
HBIX Y4aCTKOB B CIIIA ObIJIO BBIJIETEHO
$3,8 muipa. OHAKO MHEPEXO]] K KOM-
MIBIOTEPU3UPOBAHHOMY I'OJIOCOBAHUIO
3aTAHYIACA HAJOAro. O4YeBUHO, YTO
HUCIIONb30BATh BMECTO OIOJIETEHEN
nep@oKapThl OECCMBICIEHHO, OJJHAKO
JTOCTOMHOM 3aMEHBbl MMOKAa HaAUTU HE
YAQI0Ch. bosbie BCEro COPOB BbI3bI-
BAET BONPOC: KAK M30UPATEIU CMOI'YT
IIPOBEPUTDH, NIPABHUJIBHO JIM ObLINA y4-
TEHBI UX rojoca? He MCKII04YEHo, 4TO
pemenre KpoeTcs B IPUMEHEHUN Oy-
Ma’KHBIX HOCUTEJIEN.

WHCTUTYTY MHXXEHEPOB 3JIEKTPO-
TEXHUKHU U 3J€KTPOHUKU ([EEE) Oblia
nmopydyeHa paszpaboTka CTAaHJAAPTOB
Ha aBTOMATU3UMPOBAHHBIE CHCTEMBI
JUIS TOJIOCOBAHHUA, KOTOPBIE JIOJIKHBI
obecneuynuTb KOH(PHUAEHIIUAIbHOCTD,
0€30IaCHOCTDb, HAJEXHOCTb, TOY-
HOCTb, IPAKTUYHOCTb U JOCTYITHOCTbD.
CHauasna paboyas rpynmna MHCTHUTYTA
MIpeACTaBUIA Ha CyJl OOIECTBEHHOC-
TU 3CKU3HBIN IIPOEKT, KOTOPBIN JTOJIK-
Ha OYJET YTBEPAUTH ACCOIMALIUSA 1O
BONPOCAM CTAHAAPTU3ALUU, BXOMSI-
mas B COCTAB BCEMUPHOI'O COOOIIE-
cTBa IEEE.

B pabouyio rpynmny BXOJAT MPOU3-
BOJMTENH, B TOM YMCJI€ KOMIIAHUU
Diebold Election Systems, Election
Systems and Software v election.com,
4 TaKXKe H300peTaTesb JIEKTPOH-
HBIX JeHEr IMHU@POBANbIIUK [I3BU],
Yom (David Chaum), cnenuanucTt mno
nHpopmaruke u3 CraHPOPACKOTO
yausepcurera [lasuj it (David L.

NPensTCTBYIOT

Dill) u Pebekka Mepxbiopu (Rebecca
Mercury), 3aIIUTUBIIAA KAHAUAATCKYIO
JUCCEPTALINIO MO 3JIEKTPOHHBIM CHUC-
TEMAM T'OJIOCOBAaHMUA B lapBapacKom
YHHUBEPCUTETE.

OOHAPOJIOBAHHBIN B CEHTAOpPE
2003 . IPOEKT NPHUILJIOCH OTKIOHUTD:
IEEE miojrydnn okoJ1o 500 mucem ¢ Kpu-
TUYECKMMU 3amedanusamu. Ocoboe
BHMMAaHHE OBIO OOPAIEHO HA BOIIPO-
Cbl 6E€30MACHOCTH, BO3MOKHOCTD IIPO-
BEJIEHUS MEPECYETA I'OJOCOB WIEHAMU
M30UPATENbHBIX KOMUCCUM MU MeXa-
HM3M, MO3BOJIAIONNN H30UPATETIO
yOEJUTHCA B TOM, YTO OH MPOTOJIOCO-
BaJI UMEHHO T4K, KaK XOTesl. Bpsaj i
ABTOMATU3MPOBAHHbBIE CHUCTEMBI /I
IOJIOCOBAHMSA IIPOIYT CEPTUDUKALIMIO
Ha COOTBETCTBME HOBBIM CTAHJAPTAM
panbiie 2006 1.

YHoMaHyTbIE TPYJAHOCTH KACAIOTCA
YHCTO 3JIEKTPOHHBIX CUCTEM, U3BECT-
HBIX K4K <«3JIEKTPOHHMKA IIPAMOM pe-
rUCTpanuu». X MOXHO NIPOBEPHUTD,
BBE/II U3BECTHOE KOJIMYECTBO I'OJIOCOB
1 32TEM IPOKOHTPOJUPOBAB IIPABUJIb-
HOCTb nojcyera. OAHAKO JOKA34Th,
YTO BBIJJAHHBIE KOMIIBIOTEPOM PE3YIIb-
TAThI PEAJILHOI'O F'OJIOCOBAHUA COOTBET-
CTBYIOT MUCTHUHE, IIPOCTO HEBO3MOXKHO.
K TOoMy e, 4TOOBI BBIOOPHI ObIJIN YECT-
HBIMU M JJEMOKPATUYECKHUMU, JOLKEH
CyIIECTBOBATDH IMOHATHBIA M MPO3pay-
HBIF CITIOCOO MepecyeTa rojloCoB.

Bo Bcex npeioKeHHbIX METOAMKAX
IIPOBEPKU PEBYILTATOB I'OJIOCOBAHUA
ucrnonb3yercsa Oymara. Hanpumep,
Ja3Bu YoM IpOAEMOHCTPUPOBAT OPU-
I'MHAJIbHBIA OYyMaKHBIN OIOJJIETEHD,
COCTOAMMMN M3 JABYX CcTpaHul. IIoka
OHHU HE Pa3/ieIeHbl, KpUITorpapudec-
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HOBOCTH W KOMMEHTAPHH

Kasg CHUCTEMA IO3BOJAET U30UPATEIIO
BU/IETh, KAK OyJ€T 34CYUTAH E€ro Io-
sioc. ITociie paspenenus 610/UIETEH HA
O/JHA W3 €r0 YaCTEN HE MO3BOJIAET TPE-
THUM JIMIAM Y3HATh, KAK IIPOT'OJIOCOBAJI
U30UpaATEND.

Eme B 1993 1. Peb6ekka MepKblOpU
IIPEVIOXKIIIA OOJIEE TIPOCTOE PEIIEHUE:
OCHACTHUTD 3JIEKTPOHHBIE U30MPATEND-
HbIE€ YPHBI CTEKISHHBIM OKHOM M IIPU-
HTepom. KaXAblll ITOJAHHBIA T'OJIOC
Oy/lIET MEeYaTaTbhCsl HA JIMCTKE Oymaru,
KOTOPBI 3aTE€M MONAJET IO/, CTEK/IAH-

HOE OKHO, YTOOBI U30HUPATE/Ib MOT' YBU-
JIETh €TO U PEUINTD, TPUHATD WIN aHHY-
JINPOBATh MPE/CTABIEHHBIN PE3YIBTAT.
CucreMa MO3BOIUT YMEHBIIUTE YHCIIO
OINMOOK TP I'OJIOCOBAHUU U OOECIIEYNUT
BO3MOKHOCTB TIEpECUYETa MPU HEOOXO-
JUMOCTH. BmecTe ¢ TeM 3JIEKTPOHUKA
OyJeT ObICTPO 3aIIOMUHATH U OOpabda-
TBIBATH PE3Y/IBTATHI, KAK TOTO TPEOYET
HAaIllE HETEPIIEIIMBOE OOIIECTBO. Takum
06pa3oM, JaxKe B OyIylIEM I'OJIOCOBAHHE
He oborzercs 6e3 dymaru. M

BemnkAs MilGiallif

Poaxep AoyAa

[Moyemy adppoaMepPrKAHLIbI MOKUAOAM tOT CTPOHDI.

B 1916-1918 rT. 6051ee 400 ThIC. adpO-
AMEPHUKAHIIEB IepeceNmInuch B Hplo-
Hopk, JleTpoiit, YUKaro u apyrue ro-
pona CeBepHON AMepUKH. B TeueHue
caenyomux 50 JeT K HUM PUCOEINU-
HUJIMCH eme 5 MJIH. (He cuuTasd 1 MJIH.
YEJI0BEK, BEPHYBIIMXCS HA 10T). B 1900 1.
OKOJIO 90% YEPHOKOKETO HACEJIEHUS
CHIA npouBaio Ha ore, a B 19701 —
menee 50%.

MurpanOHHBIE MPOLECCH TPOUC-
xoaunu 1 panbie. C 1890 o 1910 1.
appoaMEPUKAHIIBI HANPABJIAIUCH
B OKJIAXOMY, HO 3TO Il€pecejieHrue He
UJET HU B KAKOE€ CPABHEHHUE C TEM,
4TO Npou3onuio B 1916-1918 rr.
HMHayCcTpUann3anusa CEBEPHBIX IITATOB
CIIOCOOCTBOBAJIA PA3BUTHIO MUI'DAIA-
OHHBIX ITPOLECCOB. /1)1 pa3BUTUA IPO-
MBIIUIEHHOCTH TPEOOBAINCH paboune
pyku. Ilepsas muposas BOMHA COKpa-
THJIA ITIOTOK 3MUI'PAHTOB U3 CTaporo
CpeTra, 4TO IPHUBEJIO K IIEPECETEHUIO
YEPHOKOXKETO HACEJEHUA HA CEBEP.
I[To uponun Cyab6bl, UMEHHO B 3TOT
IIEPUOJ, TTOCEBBI XJIOIKA OBLIM OIyC-
TOMIEHBI JJOJIIOHOCUKOM. Kpome Toro,
IIOCTABKH JJE€IIEBBIX MPOMBIIIIEHHBIX

TOBAPOB C CE€BEPA NPUBOAMIH K pa-
30PEHHUIO MAaHY(MAKTYD HA IOre€ U, KaK
CIEACTBUE, — K COKPAIEHHIO pabo-
YMX MECT. Beryruienue B Culy 3aKOHa
Ixxuma Kpoy (Jim Crow) (corjmacHoO
KOTOPOMY YE€PHOKOXXHE HE JIOJKHBI
HAXOJUTHCA PAJOM C OENbIMHU) elle
0o0J1€€e YXYAIIMIIO IIOJIOKEHUE JKUTETEN
I0ra CTPaHBbL

Wupopmanuio O Haauyuu pabo-
YUX MECT HA CEBEPE KUTEIN IOKHDIX
HITATOB IOJYYaIn M3 raszersl Chicago
Defender. Ilpuesxanu Ha 10T U BEP-
OOBIINKH, KOTOPBIE MpPEIaATranu 6ec-
IUIATHBIE OMJIETHI O YMKArO U JPyIux
CEBEPHBIX T'OPOAOB. OOIIECTBEHHBIE
OPraHMU3ALUU U [Ja)KE IIPONOBEJHUKHU
BO BpEMs CIy:XObl MH(MPOPMUPOBAIHN
O BAKAHCHAX.

IToj BAMAHMEM BCEX BbIIIENEPE-
YHCJAEHHBIX (PAKTOPOB JIOAU ITOKH-
JaJIi POJIHBIE MECTA U YCTPEMJIAINCD
Ha CEBEP B IOUCKAX JIydIIEH JKM3HU.
OHaKO B 30-X IT. MUTPAIlMOHHAs BOJI-
Ha IOIIIA HA YObUIb, U TAKOE ITOJIOXKE-
HUE HAO/II0/1aJI0Ch BIJIOTH JO Ha4daua
Bropo#i MHUpPOBOI BOHMHBI U IOCJE-
BOEHHOI'O IIPOMBIIIJIEHHOIO 6yMma. p

Paccenenne appoameprkaHues, %

I MeHee 2
I o1 15 20 30 M 30 1 6onee

[Dot2a05 EHot5015
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HOBOCTH W KOMMEHTAPHH

CyIecTBOBaJI0 MHEHHE, YTO MOABJIE-
Hue B 40-X IT. KOMOANHOB 11 cOopa
XJIONKA IIPUBETIO K BBICBOOOXK/IEHHUIO
pabouux pyK U CIOCOOCTBOBAIO MUT-
palMOHHBIM nponeccam. Ha camom
Jlejie OTTOK pabodYeri CHJIBI BBIHY NI
IUIAHTATOPOB IIPUMEHATD CEJILCKOXO-
3AUCTBEHHYIO TEXHUKY.

B 40-X rT. BBIXO/IITBI C IOT'd BHOBb HA4a-
JIA IIPOJBUTATBCS 1O CJIYKEOHOM JIECT-
Huie. [Tpodcoro3bl Takke CrIocoOOCTBO-
BAJIM MHTEIPALIMU I0KAH B 9KOHOMHUKY

cesepa. X iniepel TOHUMaJIH, YTO JIyd-
1€ IPUBJIEKATh A(PPOAMEPHUKAHIIEB HA
CBOIO CTOPOHY, 4 HE IOIOJHATbL UMUA
PSABI IITPEHKOPEXEPOB.

B 70-80-€e r1. 4epHOKOXHUE AMEPHU-
KAaHIbl HAYaJIM TEPATH 3d4BOECBAHHbBIE
IIO3UIUA HA CEBEPE: MHOTHE CTAIU
BO3BPAIATbCA HA IOI, I'IE IOYTH HE
CTAJIKUBAJIUCh C PACOBOU JUCKPHUMHU-
HALMEN, 1a U LEHBI ObUIM 3HAYUTEIbHO
HioKe. W

snexrponoti KOHMPONTb

YaHau [poccMaH

KopoBbe OelleHCTBO BCKPLIAO HEAOCTATOYHbLIM KOHTPOAbL 30
COCTOSIHNEM 3A0PO0BbSl YKMBOTHbIX.

JKMBOTHbBIE TOALLUTUHCKOWM MOPOAbLI 13
LWTOTA BAWMHITOH, raAe OblAa OBHAO-
PY>KEHO NepBAs KOPOBA C BeLleHCT-
BOM. HbIHELLHSIS1 CUCTEMAO KOHTPOAS,
rA€ MPUMEHSIIOTCS YLWHbIE BUPKK, HE
MO3BOASIET BbISIBUTb BCEX BOABHbBIX MPO-
N3BOAMTEAEN MOTOMCTBA. B ByayLLem
BYyAYT BHEAPEHbI SAEKTPOHHbIE OUPKM
1 CO3A0H 6AHK AQHHBIX CTPOHbI.

B despane npasurenscrso CIIA 00b-
ABUJIO O TOM, YTO PACC/IEJOBAHUE CIIy4da-
€B 32060JIEBAHNS KOPDOBBUM OEIIEHCTBOM,
BBISIBJIEHHBIX B Jilekaope 2003 1., mpekpa-
EHO. DTO O3HAYAET, YTO COCTOSTHUE
52 XHUBOTHBIX M3 81, 3aBE3CHHBIX U3
Kanazpl BMecTE ¢ MH(PUITUPOBAHHON KO-
POBOM, OCTAETCA HEU3BECTHBIM. [Ipruem
11 13 HUX NOABUINCH HA CBET OJHOBPE-
MEHHO C 3TON OYPEHKOM M, BO3MOKHO,
MUATAJIUCDH TOM K€ 3APAKEHHON IMUIIEH,
KOTOPAas, KaK II0JIAraloT, MOIJIA BbI3BATh
32060JI€BAHHUE.

TIpo6ema B TOM, 4TO METOJ], y4eTa CKO-
T4 JIABHO YCTAPEJ], YTO BAKHO HE TOJILKO
B CJIydasx 3a00J€BAHUSI KOPOBBUM Oe€-
LIEHCTBOM, HO U B IPYI'UX, TAKUX KAK, Ha-
IIPUMED, ALLYD, 4 TAKKE IIPH 3aPAKEHUN
numu Escherichia coli wim Salmonelia.
B ommmune ot Kanazel, Bennkoobpuranuy,
EBpomnierickoro corosza M ABCTpaJIUN
B CHIA rocyapCTBEHHBIM KOHTPOJIb 32
COCTOSHHUEM 37I0POBbS CKOTA HE YCTAHOB-
JIEH. YCJIOBUSL COZIEPKAHNSA KOPOB TAKKE
CYIIECTBEHHO OTIMYAIOTCA IO PETHOHAM.
Kpome Toro, COKpaTiioch YMc/IO KUBOT-
HBIX, HAXO/AMXCA IO/l HAOIIOJEHHUEM.

IlepBble IIary, HAIIPaBJIECHHBIE HA U3-
MEHEHME CUTYAlWU, ObUIA IIPEJIIPUHS-
Tl B 2002 I, Kak pa3 4yepe3 roj mocjie
BCIBIIIKA AMypa B Benukoo6puraHuy,
IIOBJIEKIIEN MAaCCOBYIO BBIOPAKOBKY
CKOT4 M 3aKPBITHE JKCIIOPTHBIX PBIH-
KOB. B oxrsa6pe 2003 r. denepanbHas
CIy:K62 PErucCTpalvy U KOHTPOJIA XKH-
BOTHBIX NPEACTABUIA MPOEKT, IPEYC-
MaTpUBAOIIKE BBeJeHue K 20006 I. cuc-
TEMBI KOHTPOJIS JIOMAIIHUX KUBOTHBIX,
ITO3BOJIAIONIEN MOIy4aTh BCE HEOOXO-
JUMBIE CBEJECHUSA O KAXKIOH OCO6H 32
48 4gacos. [TOCKOJIbKY IIOI'OJIOBbE CKOTA
MHOTo4YnciaeHHO (100 MJIH. TOJIOB OjI-
HOT'O TOJIbKO KPYIIHOI'O POI'aTOI'O CKOTA4,
a B cTpaHe — 1 MuIH pepM), IPEATIONA-
ra€TCsd MCIONb30BATh CHCTEMY Pa/IMO-
onpeaenenus (RFID — radio-frequency
identification). IlTopo6Has 31EKTPOHHAS
CHCTEMA ITOMOKET OCYIIECTBUTH aABTO-
MAaTU3HUPOBAHHBIA COOP MHMOPMALIIH,
ITOCTYIAIOIIEH B €AMHYIO 043y JAaHHbIX
CTPaHBL

Ycrex HOBOW CUCTEMBI yY€eTa 3aBUCUT
HE TOJIBKO OT CJIAKEHHOM PabOThI 3/I€K-
TPOHHBIX CPEJCTB, HO U OT LIEHTPAJIb-
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HOT'O OPraHa YIpPaBICHUs, 3aHUMAIOIIe-
rocst c6opom nHpopmanuu. B cucreme
Benukobpuranuu (kak u EBpoIsl), BBE-
JIEHHO! B 1997 I, MCTIO/IB3YIOTCS TIIACT-
MAaCCOBBIE OUPKH, KOTOPBIE KPETATCS
Ha 06a yXa KaKAOMy TeleHKy. Ha Hux
YKa3BbIBAECTCS MH/UBU/IYAIbHBIN HOMED,
PETUCTPUPYEMBIF B MUHHUCTEPCTBE OK-
pYKaiomer Ccpefpl, MPOJAOBOIBCTBUSIL
1 CEJIBCKOTO XO3MCTBA, A TAKOKE IO U TTO-
pofa *KUBOTHOTO. PacripocTpaHeHne Ko-
POBBETO OEMIEHCTBA B BEMMKOOpUTAHNUU
CBSI3AHO C YIIOTPeOIEHHUEM MsICA UH(DHU-
LIMPOBAHHBIX JKUBOTHBIX B KAYECTBE KOP-
Ma JUIs 3J0POBOTO CKOTA.

DIEKTPOHHASA CHUCTEMA HMEET P
npeumymects. Crus Ponunrc (Steve
Rawlings), Bnasieer] MajleHbKOH (pEPMBI

B AHIVIMM, COOOIIAET, YTO OUPKU YACTO
JIOMAIOTCSI U TEPSIOTCA. DIEKTPOHHBIE
YCTPOMCTBA, OTKyZA MOCTYIAeT UHQPOP-
Manus B 6a3y JaHHBIX, TIOMOTYT KaK H3-
O€XaTh MACChl OYMA)KHOM PabOTHI, TAK
1 TIPOBECTU CENEKIINIO JKUBOTHBIX.

JIo HEIABHETO BPEMEHH JIEKTPOHHBIE
CUCTEMBI HE OBUIM TOTOBBI JJII KOM-
MEPYECKOTO HMCMOIb30BaHMA. Cervac
IIPOBOJISITCSI MCIIBITAHHUS CIIOCOOOB
TIPUKPEIJIEHUS 3JIEKTPOHHBIX OHPOK,
pEMaeTCcss BOIPOC O TOM, UTO JIYUIIE:
BBOJUTb HUX TOJl KOXY, KDEMUTb K YXy
WU JIATh JKUBOTHOMY ITPOTJIOTHUTD KEPa-
MHYECKYIO KaIICysy, KOTOPas OCTAHETCS
B xenyake. Pobept dopaperin (Robert
H.Fourdraine), rnmaBa BHCKOHCHUHCKOM
ACCOIMALINH TIO PETUCTPAITAN JJOMAIITHE-

IO CKOTAa M wieH PeepanbHON CITYKOBI
PETMCTPALIMU M KOHTPOJIA KUBOTHBIX,
CYUTAET, 4YTO BBIOOp CIocoba Mpu-
KPEIUIEHUA MHUBHYaJIbHOIO HOMEPA
3aBUCHUT OT BUJA >KUBOTHOTO. B CIIIA
CKJIOHAIOTCS K UCIIONb30BAHHIO YIIHBIX
IEKTPOHHBIX OUPOK. OJJHAKO HEKOTO-
pbl€ CYATAIOT, YTO METO/] 3aIIaThIBAHUA
IIOMOJKET TNPEAYNPEANUTD MONBITKA He-
JIO6POCOBECTHBIX (PEPMEPOB 3AMEHHUTH
UHJMBU/TYaIbHbBIA HOMED.

VueHble TAKKE IPEIAraloT BKIIOYUTD
B 3JIEKTPOHHOE YCTPOMUCTBO MHMOP-
manuio o JJHK. Tenernyeckue gaHHBIC
MO3BOJIAT UAEHTU(MUIIUPOBATL KAKIYIO
KOPOBY JIaKe TIOCJIE TOT'O, KAK MACO I1O0C-
TYIUT HA IIPUIABOK MarasuHa. M

naokonsis NAM

Axopaxk MUHKeAb

CoBpeMeHHas1 (oronurTorpadus 1mos-
BOJIAET MU3IOTABIMBATL MHUKPOCXEMBI
MAarHUTHOU MAMATU C BBICOKOM IIJIOTHO-
CTBIO PACIIONOKEHNA 3/IEMEHTOB. OJIHAKO
BCKOPE IPOMBIIIIEHHOCTU ITIOHAZ00UTCA
Ha/IEKHBIN 1 HEJJOPOT'O¥ CITOCOO yITaKOB-
KM HAaHOCKOIIMYECKUX OUTOB. HegaBHOo
TEXHOJIOTAM M3 YHuBepcurera Ilepabio
Y4JI0Ch 34CTABUTb CYOMHUKDOHHBIE KO-

OaJIBTOBbIE KPYIHIIbI COOMPATHCS B KOJIb-
114, TIPUTOJIHBIE JI7IsT XpaHEHUsT NH OP-
MalMy MPU KOMHATHOM TEMIIEpaType.
YacTUuKM KOOAIBI4, TUIABAIOIINE B OP-
TFAHUYECKOM PACTBOPHUTEINE C JIOOABKOM
MMOBEPXHOCTHO-AKTUBHOTO BEIECTBA,
MPUTATUBAIOTCSA JIPYT K JAPYTY, CJIOBHO
MEIbYANIINE MAarHUTBl, U COOUPAIOT-
Cs B I'PYHIIBI PA3THYHBIX (DOPM, B TOM

YHCJIE M B KOJIBLIA JUAMETPOM He 6ortee
100 HM. YTOOBI MCIIOIB30BATH MOTYYEH-
HBIE KOJIBLIA JISl N3TOTOBJICHUS 3aTIOMHU-
HAaIOIIEro yCTPOMCTBA, UX HEOOXOINMO
CTAGWIN3UPOBATH U COMPSYB C APYTUMU
HAHOCKOIIMYECKUMH JIETANISIMU, HATIPU-
MEp C HAHOMETPOBBIMH ITPOBOIHUKAMH.
TTogpobHee a1a TEMA OOCYKAAETCS B IKYp-
Hane Angewandlte Chemie. M

nosblii cnocos nonvuenns AMMUAK

AxxopaX MUHKeAb

Bor yxxe 70 ner ammuax (NH,), HEOOXO-
JIMMBIH ISl TIPOM3BO/ICTBA yIOOPEHUN
1 MHOKECTBA JIDYTHX IIPOJYKTOB, MOJIy-
YaioT 0 METOy Xabepa—bora, T.€. B pe-
3yJIBTATE PEAKIMM JIByX I'd30B — a30Ta
1 BOAOPOJA — IIPH BBICOKMX JABJIEHUAX
1 TEMIIEPATYPAX B IIPHUCYTCTBUM TBEPAOTO
Kkarainzaropa. Hegasuo ITon Yupuk (Paul
J. Chirik) n3 Kopnesickoro yHusepcure-
T4 NPEYIOKUIT HOBBIH CITIOCOO TOJTyYEeHMS

AMMMAKd B MEHEE JKECTKUX YCIOBHAX,
a4 MMEHHO B PacTBOPE. XMMUK UCIIOJIB30-
BAJI PACTBOPUMBII KOMITIEKC, COCTOAIAN
13 JBYX YIVIEBOJOPOJHBIX KOJIELL, COE/IH1-
HEHHBIX C ATOMOM LIMPKOHMA. EC/IN KOJIb-
114 JJOCTATOYHO BEJIMKH, MOJIEKY/IbI 430Ta
(IV,) IPUCOCTUHAIOTCS K HUM, 3aXBAThIBAS
I10 /1B LIMPKOHUEBBIX KOMILIEKCA. 3aTEM
K KK/IOMY 4TOMY 430T4 LEIUIAETCA MOH
BOJOPO/JIA, U HEOOJIBIIOE HAI'PDEBAHHE

TIPHUBOJIUT K PA3/IEJIEHUIO MOJIEKYJIBI A30T4.
B pesynsrare meTa/uiMm4eckuii KOMILIEKC
MIPHOOPETAET JIONIOTHUTEIBHBIN ATOM BO-
JIOpO/1a, KOTOPBII MPENATCTBYET IIPUCO-
€TMHEHUIO HOBBIX ATOMOB a30Ta. HoBas
PEAKLMA BPsi/L JIM 3AMEHHT XOPOIIO MPO-
BEPEHHBIN MeToz, Xabepa—bola, o[HaKo
€€ MOKHO HCIIOJIb30BATH ISl YCKOPEHHO-
T'O CUHTE3A A30TOCO/IEPIKAIINX JIEKAPCTB,
KpacuTeen U pakeTHOIo TOIINBA. M
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AKAZEMAS nopsogut UMO2L

depop Kanuua

18 mas 2004 1. cocrosioce Ob11eE COOpa-
HUe POCCUIICKON aKaJIeMHUU HaAyK. B ero
padoTe NPUHSIN yYACTHUE IPEJCENATEND
IIpaBurenscrBa PO M. ®pasKoB, pyKo-
BOAUTEND AIMUHHCTpanmu IIpesnienTa
P® /. Mensenes 1 Munuctp o6pas3osa-
HUS 1 HAYKU A. PYypPCEHKO.

CO BCTYIIUTENBHBIM CJIOBOM BBICTYITHII
npesuzeHT PAH akagemux HO. Ocunos.
OH OCTaHOBWJICSI HA OCHOBHBIX HAIIPaB-
JIEHUSX JEATEbHOCTH WU BAKHEHIITUX
JIOCTMOKEHUSAX POCCHUUCKUX YYEHBIX 34
MHUHYBIIMH 107, ITO ero mHenuo, aka-
JIEMUST AKTUBHO BKJIIOYIJIACH B MHHOBA-
IJMOHHBIN IIPOLIECC, OJIHAKO MOJL00HAs
JIESITEIbHOCTDb TPEOYET YETKO CPOPMY-
JIMPOBAHHOM IMPABOBOI OCHOBHL [1aBa
PAH y0ex/eH, 4TO POCCUHCKON HayKe
HEOOXO/IMMO OTBOEBBIBATH YTPAUEHHbBIE
B 90-€ IT. TO3ULIMH, IPEXK/IE BCETO B 0O6-
JIACTU COTPYJHHUYECTBA (PYHJAMEHTAIIb-
HOM HAyKM U IIPOU3BOJACTBA. [IJ1g 3TOrO
akazieMruK OCHUIIOB NPEIOKUI CO3/1aTh
BOKPYI' AKaJIEMUUYECKUX HHCTUTYTOB TaK
HA3bIBAEMbIE MHHOBAIITMOHHBIC TTOSCA,
BKJIIOYAIOIINE OPraHM3aINH, HE BXO/Is-
IIME B COCTAB aK4/IEMHU, HO CIIOCOOCTBY-
IOIIHE BHEJIPEHUIO HAYYHBIX Pa3pabOTOK
B IIPOU3BOJICTBO.

Kacasacey 1oCcTKeHrui OTe4eCTBEHHOM
HAyKH, OH OTMETWI, YTO 34 MHHYBIINUI
T'O/1 HAIIIMMH YYE€HBIMH CO3/1aH LIETIbINA PsIL
HOBBIX TEXHOJIOTHH, IPHOOPOB, OO0PYAO-
BAHMS, MEJUITUHCKUX IIPENAPATOB U TJI.
Poccus yyacTBoBasia B MEXKIYHAPO/IHBIX
MCCIEOBAHUAX HOBOM 3JIEMEHTAPHON
YACTULIBI — TIEHTAKBAPKA, B OTKPBITUH
ParioHOB BEYHOIM MEP3JIOTHI HA Mapce,
M3Y4YEHUH CBEPXIIPOBOJMMOCTH B aJIMa-
3e. Hamm cnenmanuctel paspadoranu
KOHCTPYKIIUIO KBAHTOBOI'O KOMIIBIOTEPA
1 MHUKPOI'MPOCKOII JIJIs1 YIIPABJIEHUS JIBH-
JKEHUEM PA3JIMYHBIX YCTPOMCTB, HOBBIE
TIOKPBITHS YISl TUIIEP3BYKOBBIX CAMOJIE-
TOB, KOTOPBIE TO3BOJIAT YJIYUIIUTb UX
A3POJMHAMHUYECKHE CBOMCTBA, CO3/1AJIN
TUIATUHO-MOJIHUO/IEHOBBIN JIEKTPO/]I, HO-

BYIO GMOJIOI'MYECKH AKTHBHYIO HAHOKE-
PAMMKY JI/Is1 KOCTHOM XUPYPIUH. BasKHBIM
JIOCTYDKEHHUEM CTaJI 3AITyCK IPOU3BO/CTBA
I€HHO-MOAU(MPUIIMPOBAHHOTO YEJI0BE-
YECKOI'O MHCYJIMHA, KOTOPBIH IO CUX 10D
3aKynaics 3a pyoexom. PAH npeyiaraer
IIOCTPOUTb B CBOEM HAyYHOM ILIEHTPE
Ilymmuno noxg MOCKBOM 3aBOJ, IIO €ro
HU3I'OTOBJIEHHIO, KOTOPBIN CMOXKET 00eC-
II€YUTh MHCYJIMHOM BCEX DPOCCHHUCKHMX
OOJIbHBIX. IJ1aBa aKazeMuu paccKas3asn
TaKKe 00 U3/IaHUH I'€HHO-Treorpapuye-
CKOI'O a1/1aca HacejneHuss Poccuu n co-
NpeAEIbHBIX CTPAH, 06 HUCCAENOBAHUAX
U3MEHEHUN KIMMATa, O CO3[AdHUM KapT
TEXHOIE€HHbIX U IIPHUPO/IHBIX OIACHOCTEN
B Poccrn, 0 oAroToBKe NPOrHO30B Pas-
BUTUS SKOHOMUKU Poccuu v T.11.

0. Ocunos He obo1iesl BHUMaHUEM
M CYLIECTBYIOIIUE NPOOJIEMBI, B 4aCT-
HOCTH, HU3KYIO 3aPIUIATY YYEHBIX, X CO-
LIMAJIbHYIO HE3AIUIIEHHOCTD, HESICHOCTD
MPUHIIMIIOB (DOPMUPOBAHUS OIOKETA
Hayku Ha 2005 1. [To MHEHMIO AKa/IEMU-
Ka, HEOOXO/IMMA IIOMOIIb IPABUTEILCTBA
B JIeJIE TEXHUYECKOI'O NEPEOCHAIEHUA
AKaJIEMUU, BIUVIOTD JJO BbIJIEJIEHNA CPEJCTB
U3 CTAOMIN3AITMOHHOIO (POH/IA.

Beictynienne M.PpajiKkoBa KacaloCh
B OCHOBHOM NpPOOGJIEMBI AJANTALUNA
AKAZIEMUYECKOT'O CEKTOPA HAYKH K PbI-
HOYHBIM yCI10BUAM. [10 ero ciosam, oHa
BO3MOKHA JIMIIb DU IIPUBJIEYEHUU
JIONOJIHUTEIbHBIX HUCTOYHUKOB (PU-
HAHCUPOBAHUA 34 CYET PA3ZBUTHA HH-
HOBAIMOHHOU CTPYKTYPbI M 4aCTHOI'O
Kanurana. «Haydnasa cdepa go/mwkHa He
IIPOCTO COXPAHATH CBOM IOTEHILIHAI,
HO M NEPENUTU B PEXKUM YCTOMNYUBOI'O
pasBuTus U 3PEPEKTUBHOIO NTPHUMEHE-
HUsA», — OTMETWJI NIPEJICENATEND IPABU-
TeNbCTBA. OH OrOPYMII YYEHBIX, 3A5BUB,
YTO NPABUTEIBCTBO HE IJIAHUPYET (PU-
HAHCUPOBAHUA HAYKU M3 CTAOMIM3A-
LIMOHHOI'O (POH/IA, HO HAIIOMHMWII, YTO
B Poccum yxe pyHKIMOHUpyeET 6osee
50 opraHuzanmi, 3aJjJa4€f KOTOPHIX sIB-

JIAETCA COAEUCTBUE KOMMEPUYECKOM pea-
JIN3A1IUM UHHOBAIIUMOHHBIX HU/ci. [To ero
MHEHUIO, 9TO HAIIPABJIEHUE HEOOXOIUMO
Pa3BUBATD: CO3/JABATH TEXHOJOI'MYECKUE
ITAPKU, CETh KOHCAATHHIOBBIX U MHIKH-
HUPUHIOBBIX (PUPM, BEHUYPHBIX (POH-
JIOB, OPUEHTHUPOBAHHBIX HA BBICOKHE
TexHosioruu. OH npussan PAH copmy-
JINPOBATH KOHKPETHBDIE 3214l PA3BUTHSA
POCCUIICKON HAYKU U 3aBEPIJI, YTO MPa-
BUTEIBCTBO OY/IET TOJTHOBECHBIM PYOJIEM
OTBEYATDH 34 NOAJEPKKY IPUOPUTETHBIX
HANpPaABJICHUN €€ PA3BUTHA.

Bo Bropo#t wactu cobpanus 6bU1 3a-
CJIYIIAH JIOKJIAJ| IVIABHOT'O YYEHOI'O CEK-
perapa npesuauyma PAH axkamemmnka
B. Koctioka «O pabore npesnjguyma
PAH u BbInONIHEHUHU penteHn Oo1ero
cobpanusa PAH 32 OTYETHBIN NEPUO/.
On ormerwi, 9yto B 2003 1. akajeMusi
ocymecTBasAna PyHAAMEHTAIbHBIE
1 NPUKIAJHBIE UCCIIEJOBAHUA B COOT-
BETCTBUU C IIPUOPUTETHBIMU HAIIPAB-
JIEHUAMM PA3BUTUA HAYKH, TEXHOJIOIMIA
1 TEXHUKU U NEPEYHEM KPUTHYECKUX
TEXHOJOTUM Poccurickon ®ejepannu,
yrBepKAeHHBIMU [IpesupeHTom PO.
OcCyImecTBIAs UCCAEA0BAHNA B pAMKaxX
23 mporpamMmm (QyHAAMEHTAIBHBIX HC-
crenosanui npesuanyma PAH 1 67 npo-
rpamm otaeneHuii PAH, HaydHbie KOiek-
THUBbBI AKAJIEMHUH JTOOMJINCH OJIECTIAIIUX
PE3YIBTaTOB BO MHOI'MX OOJIACTAX COB-
PEMEHHOM HAyKH — B YaCTHOCTH, OO-
siee 400 HOBBIX pa3pabOTOK YK€ I'OTOBBI
K MPAKTUYECKOMY IIPUMEHEHHIO.

OTMEYAIOCH TAKKE, YTO (PUHAHCHPOBA-
Hue PAH B orueTHOM rogy 6su10 B 1,3 pa-
3a BoIIIe, yeMm B 2002 T, OJTHAKO /I0JIsT BHE-
OIOJUKETHBIX CPEJICTB CHU3MIIACH /10 42,4%
(npotuB 46,4% B MUHYBIIIEM TOJY).

B 3ak1049nTeNIbHON YaCTU 3aCEJaHMs
10. Ocunos Bpyuyms bosbiiue 30J10-
ThI€ Meganu PAH mum. M.B. JIoMOHOCOBa
2003 . akapeMuky E.Ya30By U BbIJAIO-
EMYCS AMEPHUKAHCKOMY KaPJUOXUPYP-
ry M. JleGeriku. W
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01 Muanctepctes k MURUCMEPCMBUY

Amutpun Muciopos

Becnoit 2004 r. B Poccuy BMECTO JIMK-
BUJUPOBAHHBIX MHUHHCTEPCTBA OO0-
pasoBaHusas U MHHHCTEPCTBA MPO-
MBIIUIEHHOCTH, HAYKU U TEXHOJIOI'MIA
IOABUIOCh MHUHHUCTEPCTBO O6pa30Ba-
HUS U Hayku Poccurickoit deepanym.
PykoBopuTenem HOBOM CTPYKTYPbI Ha-
3Ha4YeH AH/Ipert PypCEHKO, /10 3TOT'O BO3-
[VIABJIABIINIT MUHIIPOMHAYKU. BBIBIIMI
MHUHUCTP OO6pazoBaHus Biagumup
OUIUIIIOB CTAJ IMOMOIIHUKOM IIpe-
MbEP-MHUHHUCTPA.

PedpopMupoBaHmne HAYAIOCh C YKa3a
[Ipe3ugeHta PO ot 9 mapra 2004 1.
«O cucreme U CTpyKType (he/lepaIbHbIX
OPIr'aHOB HCIIOJHHUTENbHOMU BIACTU>,
NIPEAYCMATPUBAIOIIETO BCEBO3MOKHBIE
YIPA3JHEHUS, CAUAHUA U IIEPEUMEHO-
BAHUL

HoBoe MUHHCTEPCTBO IIPU3BAHO OCY-
LIECTBJIATH FOCYAAPCTBEHHYIO ITOJTUTHKY U
HOPMAaTUBHO-TIPABOBOE PEI'YJIMPOBAHNE B
cpepe 00pa30BaAHUS (BKIIOYAS JIOIIKOJIb-
HOE), HAYYHOM, HAYYHO-TEXHUYECKON U
MHHOBAIIMOHHOM J€ATEIbHOCTH, MHTEI-

JIEKTYaJIbBHOU COOCTBEHHOCTH, a4 TAKKE B
006J1ACTH MOJIOJEKHO TTOJTUTHKH, BOCTTH-
TAHWA, CONUATIBHON 3AIMUTHl YUAITHUXCS
u T.7. OHO JOJDKHO TAKKE KOHTPOIHPO-
BATh JIESITEILHOCTDb HAXO/SAIIUXCS B €TI0
BejieHUH PelepanbHON CIIYyKOBI IO MH-
TEJUIEKTYAIbHON COOCTBEHHOCTH, TTATEH-
TaM M TOBAPHBIM 3HaKaM, PesepaapbHO
CIIYKOBI TIO HA/130py B cpepe 06pa3osa-
HUS U HayKH, PelepasTbHOrO areHTCTBA
110 Hayke 1 PeIepaIbHOrO areHTCTBA 10
ob6pazoBannio. Kpome Toro, HoBast CTPyK-
Typa JOJLKHA OCYIIECTB/IATH MPABOBOE
pPEryINpOBaHUE, A TAKKE Pa3padaTBIBATh
U BHOCHTb B IPABUTEIBCTBO MPOEKTHI
derepanbHBIX KOHCTUTYIIMOHHBIX 3a-
KOHOB, KACAIOIIUXCS BBIIIEHA3BAHHBIX
BOITPOCOB.

ITpeo6pa3oBaHUs MPOU3BE/IEHBI B PYC-
Jie AIMUHHUCTPATUBHON PEPOPMEL, KOTO-
pas mpusBaHa C/enaTh 6osee apdek-
THUBHBIM PEIIECHUE 33/]a4, O3BYYECHHBIX
171aBOM rocyapcrsa B 2003 1 B [Tocnannu
K denepanbHOMY COOPAHUIO: YIBOECHUE
BBIT x 2010 1, 60pb6a C GEJHOCTHIO,

MOJIEPHM3ALIMS ApPMUU. BEPOATHO, O pe-
3ylBraTax paboTbel HOBOI'O, KJIIOYEBOI'O
JUIA pa3ByTHA CTpanbl B XXI B. Munucrep-
CTBA OOPA30BAHMS U HAYKU MOKHO Oy/IET
CYJJMTBb HE CTOJIBKO IO 6IarOCOCTOAHUIO
CaMOM HAyYHO-00PA30BATEIBHOM CUCTE-
MBI, CKOJIBKO I10 TOMY BJIMAHUIO, KOTOPOE
OHa 6Y/JIET OKA3bIBATh HA JKU3Hb CTPAHBL.
ITosromy raBHOM 337a4€N OCTACTCA
HaJTKUBAHUE 3(P(PEKTUBHBIX CBA3EH
MEX/y OOIIECTBOM, HAYKOH U OOpPa30-
BaHMEM. MexXaHH3M B3aUMOJICUCTBUS
PYKOBOJMTEJIEIN U UCTIOTHUTEIIEH, KOOP-
JUHATOPOB U MHHOBATOPOB TaKXKe 00e-
LIAET BBIMTHU HA HOBBIN YPOBEHB. TpyHO
CKa3aTh, CTAHET JIM HayKa Jydine, (hop-
MaJIBHO IEPEKOYEBAB M3-T10/] IOPUCIUK-
U1 MUHIIPOMHAYKU K MUHUCTEPCTBY
06pa3oBaHUs U HAyKU. MHOroe Oyner
3aBHUCETH OT HEPIUM U LIETEYCTPEMIIEH-
HOCTH DYKOBOJICTBA CTPAaHbL BO BCAKOM
ciydae, y Poccun nogasuics eme OJuH
IIAHC IOMOYb HAyKE 3aHATDH B OOIIECTBE
CUJIbHBIE MO3WUIHM, AKTHUBHO B3aHMMO-
JIENCTBYs C OO6pa3oBaHueM. M

wonoepengns «Docflow-2004y

Ceprein ®epopos

28 mas 2004 1. B I€JIOBOM LIEHTPE I'OC-
THUHUYHOI'O KOMIUIEKCA <«Paanccon-
CnaBsHCKast» KoMnaHus ABBYY niposesa
JIECSITYIO, IOOWJIEHHYIO BBICTABKY-KOH((pe-
pennuio «Docflow—2004», NOCBANIEH-
HYIO 3JIEKTPOHHOMY JOKYMEHTOOOO-
pOTYy M 4BTOMATH3ALUH YIPABICHUA.
MeponpusaTue 1aeT BO3MOKHOCTb OTe-
YECTBEHHBIM TNPOU3BOJMTENAM IO/~
PO6HO O3HAKOMUTBLCS C JJOCTUKEHUAMU
B 9TOI 006jacTU. [IOCKOJIbKY BBICTABKA

o0unenHas, BeAyIUe KOMIAHUM He
TOJIBKO IPOJEMOHCTPHUPOBAIU CBOU
JIydive pa3zpaboTKH, ONpeeAIommue
HANpPaBJAECHUE DPA3BUTUSA OTPACIM HaA
ONMVKanIMe rojibl, HO M IOJBEIH UTOI'U
CBO€IT pabOThI 34 IMOCIEAHUE I'O/IbL.
DKCIIO3ULIUA COCTOs/IA M3 YEThIPEX
pasgenos — «HosocTn», «CHUCTEMBI aB-
TOMATU3ALMN JEATEILHOCTH TIPEANIPH-
ATUI>, «JIpOorpaMMHBIE TPOJYKTHI U TEX-
Honorun» U «COBPEMEHHBIE PENICHUA

JUIs1 6u3HECa». BriepBble B paMKaX BBI-
CTABKU KOMIIAHUA Documentun nposesa
Documentum Day — CHEIAAIbHYIO CEK-
LIMIO, TOCBAIIEHHYIO Pa3/IMYHbIM (DYyHK-
LIMOHAJIbHBIM ACIIEKTAM YIIPABIEHUSA JIO-
KyMEHTaMH M OU3HEC-TIPOLIECCAMM.
Bosbias 4acTh 9KCIIOHATOB BBICTAB-
KW — OPUIMHAJIbHBIE PA3PA6OTKU OTe-
4eCTBEHHBIX (pupM. Kaxnyio nporpam-
My MOXKHO OBLIO HE TOJIBKO YBHJETH
B JEACTBUH, HO U NOJY4YUTb B BUJE p

B Mmupe Hayku
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JEMOHCTPALIMOHHON BEPCUU. bpuio
MPECTABIEHO TAKKE PATUIHOE OOOPY-
JIOBAHHE: CKAHEPBI, CUCTEMBI XPAHEHHUS
UHPOPMAILIMU U MOUCKOBBIE YCTPOI-
crBa. IIponsBoguTENN NPOAEMOHCTPH-
POBAIM U NPHUHIIUIINAIBHBIE HOBUHKH,
B YACTHOCTH, CHCTEMBI [UISI CO3/TaHUS
HECTPYKTYPUPOBAHHBIX APXHBOB JJIEK-
TPOHHBIX JOKYMEHTOB C BO3MOKHO-
CTBIO NOMCKA M aHAJIN3a WHMOPMAIIUU
10 TIOJTHBIM TEKCTAM 3THX JJOKYMEHTOB,
naker CCT Publisher, nipe/lHa3HAYEH-
HBIN TSI U3JAHUST Ha KOMITAKT-JUCKAX

KHUT, KYPHAJIOB WJIM JIMYHBIX dPXHUBOB.
JIeMOHCTPUPOBAIUCH TAKXKE CHCTEMBI
JII1 KOPIOPATUBHBIX 3JIEKTPOHHBIX ap-
XHUBOB, YCTPOUCTBA 1A KOJIJIEKTUBHOM
paboThl, YIIPaBIEHUS web-KOHTEHTOM
A T.[., TTO3BOJIAIONHE CO3/ATh €JUHYIO
UH(MOPMALMOHHYIO Cpely JJId BCEX
YY4CTHHUKOB pabodYero nporecca Hesa-
BUCHUMO OT UX MECTOHAXOK/IECHU.
Cefyac yxe HUKTO HE COMHEBAETCH,
YTO B COBPEMEHHOM MHMPE JJOKYMEHT MO-
JKET CYIIECTBOBATH TOJBKO B JIEKTPOH-
HOM BH/IE. DKCIIOHATHI BBICTABKU CBU/JIE-

TEJILCTBYIOT O TOM, YTO IPOMU3BOAUTEIN
IIEPEXOJAT OT Pa3pabOTKU HOBBIX TEX-
HOJIOTHH K CKPYITyJIE3HOMY Y4eTy KOHK-
PETHBIX TPEOOBAHMI 3AKA3YHUKOB.

3a npomejmue JeCATb JIET BhICTAB-
Ka Docflow n3 HeOGONBIIOTO Y3KOCIIE-
LIMAJIbBHOI'O MEPONPUATUA, B KOTOPOM
Y4aCTBOBAJIM BCEI'O HECKOJIBKO JIECAT-
KOB 4YeJIOBEK, IPEBPATHIACH B KPYITHE -
HIUA CMOTP JOCTHXKEHUH B 0O0JIACTH
JIOKYMEHTOOO0POTA M ABTOMATU3ALUN
yrpasyieHust. |

NepCneKMUBDI weranumonkoro o5PA30BARNS

deaop Kanmua

27-28 mag 2004 1. B LlenTpe mexay-
HAPOJHOMU TOPIOBIU COCTOANACH 1-a
MOCKOBCKAs MEXJYHAPO/HASA BbICTABKA
1 KOH(pepeHuus «/JUCTaHIITMOHHOE 00-
pasosanue/ELearnExpo Moscow 2004».
MeponpuaThe IpOoNUIO HPH MOJJIEPIKKE
MUHUCTEPCTBA OOPA30OBAHUA U HAYKUA
P®, MUHHCTEPCTBA IKOHOMUUYECKOTO
passuTHA U TOProsau PO u denepaninb-
HOI'O Ar€HTCTBA CBA3H.

DKCIO3ULMA MPOAEMOHCTPUPOBAIA
MOCJIETHAE JOCTHKEHUA B Cpepe JUCTAH-
LIMOHHOI'O OOy4YEeHNs, NPEJHA3HAYEHHbIE
JUIA KOJUIEKTUBHOI'O Y MHJMBH/yaIbHOI'O
MOJIb30BAHMA, 4 TAKKE HOBbIE OOPA30BA-
TEJIbHbIE TEXHOJIOTUM JUIA IIKOJ W BBI-
CIINX YYEOHBIX 3aB€/IeHUI. CBOU HAyYHBIE
pa3paboTKy npeacTaBwim 6osee 80 KoM-
na"nuit u3 Poccun, BenmxkobpuraHuwy,
O®pannuy, CHIA, Benrpun, Mspawns,
B 4acTtHOCTH, IBM, TNA Associates, EMEA
Skillsoft, Cisco Systems, Oracle v ip. Poccust
ObUIa TIPEJCTABIEHA TAKUMH OpPIaHM-
3aiusAMH, Kak «Dopce», JunepMerojy,
«Pu3nKa», «Akagemust AitTr», OTKpPBITBIH
YHUBEPCUTET OU3HECA M TEXHOJIOTHH,
«Cnenyaarct» u 1., OHU TTOKA3aJIU HO-
BEUIIIHE OOYYAIONIHE IIPOIPAMMBI U METO-
JYECKUE PA3PAOOTKH, A TAKKE CPECTBA

CO3/1aHUA JIEKTPOHHBIX 0OPA30BATE/Ib-
HBIX CUCTEM HOBOT'O OKOJIEHUA.

OJHUM K3 IVIAaBHBIX CIIOHCOPOB BbI-
CT4BKM CTaJI MUPOBOU JIMZED B OOIACTA
Pa3paboTKH OOYYAIONIUX CUCTEM KOP-
nopauus Thomson NG, TPEIIATAIONAs
HECKOJIBKO TBICAY KypCOB IIO C4aMBIM
Pa3HBIM OTPACIAM 3HAHUN — OT WH-
(POPMAIIMOHHBIX TEXHOJIOIUU 1 OU3HE-
€a JIO M3y4EHUA MHOCTPAHHBIX A3BIKOB
U KypCOB CaMOIIOJIOTOBKH. COITIAaCHO
IMOJIMCAHHOMY HEJABHO COIVIAIIEHUIO,
BCE OHM MPEIATAIOTCA OTEYECTBEHHBIM
HOTPEOUTENAM POCCUMCKHUMHU (hpUpMa-
mu «Akagemust AifTu», RRC u REdcenter.
ITo MHEHUIO POCCHUMCKUX Y4ACTHUKOB,
3TA NPOAYKLMA OyJleT BOCTpeEOOBaHA Ca-
MOW HIUPOKOM AYAUTOPHEN — OT BY30B
JIO KPYHHBIX KOPIIOPpALIMA M TOoCyjap-
CTBEHHBIX OPI'AHOB.

Ha sKkcnozuumuy MOKHO ObUIO ITO3HA-
KOMUTBHCA C HOBEUIIMMU TEXHOJIOTHA-
MH, KYpCAMM U yCJIyTaMHu B c(pepe auc-
TAHIIMOHHOI'O 0Opa30BaHMs. BeICTaBKa
IIOKA3a/1a TAKXKE, YTO y OTEYECTBEHHbIX
IIPOU3BOJUTENIEH UMEETCA MACCA yAad-
HBIX Pa3pabdOTOK, KOTOPHIE IOJIb3Y-
I0TCSl OOJIBIIUM CIPOCOM. DKCIIOHATHBI
NPEACTAB/IAIN JIBA TUIA NPOSYKIIUAN —

y4€O0HO-METOJUYECKHUE KOMIUIEKCHI 110
JUCLUATUIMHAM, BXOJAAIINUM B IIPOMECCH-
OHaJIbHbIE O6PA30BATE/ILHBIE IPOI'PAM-
MBI, U MYJIBTUMENHUUHBIE 3JIEKTPOHHBIE
HHTETPUPOBAHHbBIE ydeOHBIE KypPCHI,
ITO3BOJIAIOIIUE HE TOJIBKO ITOBBICUTD (-
(PEKTUBHOCTb OOYUEHUS U CAEIATDH €TI0
MHTEPECHEE, HO W ONEPATUBHO A/IAIITH-
pOBATb MATEPHA K MHIUBUYAJILHOMY
YPOBHIO ITOJIb30BATE/ISA W OTCIEKUBATD
IIPOLECC €I'0 YCBOEHMUS.

Ha xoHpepeHI MU, COCTOSBIIEHCS
B PAMKaX BBICTABKH, OOCYXKJAINUChH Ta-
KUe TeMbl, Kak «Poccunckasa rocypap-
CTBEHHASI TIOJIUTHKA B 06J1ACTU UH(MOP-
MAaTU3ALUU OOPA30BAHUS>, «e-Learning
B cTpaHax llenTpasipHoi u BocTOuHOM
Esponsl», «IIpaBoBoe obecneueHue
e-learning: KPUTUYECKNUH AHAIN3 U TIEp-
CIIEKTUBBI PA3BUTUA>, <[ IpUMeEpPBI U3 MH-
POBOM MPAKTUKUA — OMNBIT KPYITHENIINX
MEKIYHAPOJHBIX IIPOEKTOB> U JIP.

EXeropHble BBICTABKM M KOHMEPEH-
LMY, TTOCBAEHHbBIE JHUCTAHIIUOHHOMY
06pPA30BAHMIO, C YCIIEXOM HPOXOAAT
BO MHOIUX CTpaHax mupa. Ternepn 10T
IIPECTIKHOE MEPONPUATHE OYAET IPO-
XOJUTb B MOCKBE M, BUJMMO, CTAHET
TPaSULIOHHbBIM. M
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llemozpatug w snarononysue rocygarera

KapuHa TusaHoBa

Bonpocsl pemorpagun cranm Ceroj-
HSI OJJHOW M3 HauboJIe€ OCTPHIX U AK-
TyaJabHBIX TeM. Eme 250 sner Haszaj
M.B. JIOMOHOCOB TIpH/IaBajl OIPOMHOE
3HAYEHUE YBEJIUYEHHUIO YHUCIEHHOCTH
POCCHUMCKOIO HApO/a, NOJUYEPKUBASI
IIPpU 3TOM, UYTO PEYb JOJDKHA MUJITH
O HACEJIEHUH <«KPEMKOM MU 3JJOPOBOM>.
VIMEHHO B 3TOM, 4 HE «B OOIIMPHOCTH,
TIHIETHONU 6€3 OOUuTATENECH» OH BUJIE
BEJIMYME IOCY1apCTBa. M XOTH, 1O HEKO-
TOPBIM pacyeTam, B XXI B. YNCJIIEHHOCTD
HACEJIEHUS IVIAHETHI Oy/IET IPOAOILKATD
pacTu MU JAOCTUTHET 8—-9 MIpA., 3THU
MBICJIM HE TOTEPSIIU CBOEN BAXKHOCTH
U noubiHe. OcobeHHo s Poccuwn, e
B KOHIIe XIX B. OblJIa caMas BBICOKAs
POX/1AEMOCTD, 4 CETO/AHS CTpaHa Iie-
pemarsyjia mopor JAeMOorpapuyecKko-
ro Kpusuca. [1oaTromy BOIpOCH poCTa
POXKAAEMOCTH, 3/JOPOBbSI U 6JIATOIOJY-
YHs HALIMU BCE OOJIBIIIE 3aHUMAIOT YMBI
MPEJICTABUTENEN HAYYHBIX KPYT'OB U I'O-
CYAAPCTBEHHBIX JICATEIIC.

ITonbpITKAM TOHATHL M PA3PEMIUTH
Ipoo6IEMY JEMOTI'PAPUIECKOTO KPU3UCA
B Poccum 6p11a TOCBSAIIEHA COCTOSIBINIA -
SICS B MA€ HAYYHO-TIPAKTUYECKAST KOH-
depeHys, B KOTOPOH MPUHSIN y4dac-
THE H3BECTHBIE YUYEHBIE, AEMOTPAPHI,
DKOHOMHUCTBI, COITUOJIOTH, TTOJTUTUKY,
CIIEIUATIUCTBI B OOJACTH CTATHUCTU-
KA M I'OCYJJAPCTBEHHOTI'O YIIPABJIEHUS.
OpraHuzaTopamMmu MEPOTIPUSATHS BBICTY-
MWJIN MEXKPETUOHATIBHOE OOIIECTBEH-
HOE JIBIDKEHHE «32 BO3POXKIEHUE OTE-
YECTBEHHOM HAYKW» U MexXayHapoaHas
CJIABSAHCKASl AKAJIEMUSI HAYK, OOPa30Ba-
HUSI, UCKYCCTB U KYJIBTYPBL. YUaCTHUKH
AKIIEHTHPOBAIN BHUMAHHE HA OILICHKE
MaCIITa00B KPHU3MCA, AaHAJIU3E €TI0 TIPHU-
YUH M NOCJIEJCTBUM, 4 TAKXKE ITOUCKE
IYTEN BBIXO/JA U3 CO3/ABIICIICA CUTYya-
1y, /st 3T0r0, N0 MHEHHUIO IpOodec-
copa B.A. MoH11€BA, BA’KHO TOYHO 3HATH,
KAKHE UMEHHO IPOIECCHI NPOUCXOAT

Yy HAC B CTPAHE, ITIOCKOJIbKY CYIIECTBY-
IOT PA3HBIE CTAAUU AEMOTPAPUIECKOTIO
HEeOJIATOINONYYHS: KaTaCTPOda, KPUBHUC,
genonyssiiyst. st Poccuu ¢ KoHiia 60-x
rofioB XX B. 6bIJIO XaPAKTEPHO UMEHHO
ITOCJIETHEE, T.€. CUTYALHs, IPH KOTOPOU
KaXK/I0€ ITOC/IEAYIONIEE ITOKOJIEHHUE HE
BOCIIPOU3BOJUT YUCAEHHOCTD IIPE/IbI-
JIyIIEro. A yke B Havane 90-X IT. cTpaHa
CTOJIKHYJIACH C JEMOTPA(PUIECKHUM KPH-
3UCcOM. Ero Ccyrb — B CymECTBEHHOM
1 CTPEMUTEIBHOM COKPAIEHUN POXK-
J1aeMOCTH Ha (POHE YBEJINYEHHU CMEPT-
HOCTH, ¥ KaK PE3Y/BTAT — ITOCTENEHHAs
€CTECTBEHHAsA yObUIb HaceneHus. Kax
coobmui npodeccop A.M. AHTOHOB, IO
pacueraMm, CJIeJIaHHbIM elme B 70-X IT,
OXXKUJAJIOCh, YTO B €BPOIIEHCKOM 4Yac-
T CCCP CMEPTHOCTH HPEBBICUT POXK-
JIAEMOCTB B KOHIIE 90-X IT., 4 IIO BCEMY
Coserckomy COIO3y — TOJIBKO IOCIE
2005 1. OHAKO J1EMOTPAPUIECKOTO
IMOTEHIMAIA CTPAHBI XBATUIO JIMUIb 10
1992 .

I[Ipuyem Jgenonyaanusa, KakKk HH
CTPAaHHO, B IIEPBYIO O4Y€EPEb OOYCIOB-
JIEHA HE MEPECTPONKON MJIM MOKOBOM
TEPANUEN, 4 PE3KON JAeBaJbBALUE
CEMEUHBIX IIEHHOCTEH. YK€ B KOHIIE
IIPONUIOIO BEKA B3IJIAABI HA HWHCTU-
TYT CEMbH 3HAYMTEIBHO U3MEHUIMCD.
C OAHOM CTOPOHBI, JIOAW HE CHEemaT
BCTYNATh B 6paK U 063aBOJUTHCA Jie-
TbMH, C JPYIrON — HOPMOW CYMTAIOT-
Cs CEMBU C OJJHUM, MAKCHUMYM — JIByMs
JI€TbMU. TPEBOTY BBIZBIBAET U TOT (PAKT,
4YTO, MO JAHHBIM CTATUCTHUKU, B HAYA-
e 2002 r. yucao pa3BojoB B Poccun
IIPEBBICUJIO KOJIMYECTBO 3AKIIOYEH-
HBIX OpakoB. Takas curyanus Tpedyer
OT TOCYZAPCTBA MOBBIMEHHOI'O BHUMA-
HHA K BOIIPOCAM CEMbU M Pa3pabOTKUA
OTIPE/IEIEHHON MOJUTUKH, HATIPABJIEH-
HOM Ha €€ NoAAepXkKy. [Ipuuem peub
HUJIET HE TOJBKO OO YIY4YIIEHUH COLM-
AJIbHBIX YCJIOBUI, HO M O BO3BPAIEHUNA

U PA3BUTHM KyJIBTYPbl CEMEUHBIX OT-
HomeHu. OJHAKO HUA Y HAC, HU B JIPY-
I'MX €BPONEUCKUX CTPAHAX, I/I€ JAaHHAA
npob6jemMa CTOUT HE MEHEE OCTPO, 3TO-
My HE yJEeIA€TCA JOLKHOIO BHUMAHM,
U PACHpPOCTPAHEHHAA B HAIlE BpeMsd
dopma OJUHOYHO-XOJOCTALKON KU3-
HH, K COKAJIEHUIO, HE BOCIIPUHUMAETCH
KaK OCTpeMIas U3 COLMAIbHBIX IPO-
oseM.

Heo6xX0MMO TakKe OOpPaTUTh BHU-
MaHHE Ha CTOJIb OIIACHBIE COLMAIbHBIE
HEJYI'H, KAK PACIPOCTPAHEHUE TA6AKO-
Kypenus, ankoroausma, CITM/Ja u Hap-
KOMaHWHU. MIMEHHO OHH, IIO MHEHHIO
akagemuka PAEH M.A. Tynnaposa, v cra-
JIU IJIABHBIMU IPUYHMHAMH YBETUYEHUS
cmepTHOCTH. Hanbonee ocTpo ganHas
npobjemMa CTOUT B LEHTPAJIbHBIX U Ce-
BEPO-34I14/JHBIX PETMOHAX CTPAHBI, I'Zle
KOPEHHOE HACEJIEHHUE UCYE3AET CO CKO-
poctbio 1-1,3% B roa. Eciin oCTaBUTH
TAKOE MOJIOKEHHUE Jles1 6€3 BHUMAHUA,
TO yxKe yepes 40—50 j1eT YuCIeHHOCTD
POCCHAH HA 3TOM TEPPUTOPHUU YMEHD-
MIHATCSA HATIOJIOBUHY.

O TOM, 4TO B IIEPBOM TPETU HALIETO
BEKA YHUCIEHHOCTDb HAIIMX COI'PDAXKIAH
Oy/leT COKpamaThbCsl, CBUETEILCTBY-
IOT BCE IOCJIEAHME JeMOorpadruiecKue
NpPOrHo3el. M mpakTudeckas 3ajada
Oy/IET COCTOATH B TOM, YTOOBI IIPUCTIO-
COBHUTD IEITEIbHOCTh OOIECTBEHHO-
SKOHOMHUYECKUX U I'OCYAAPCTBEHHBIX
CTPYKTYD K HOCIELCTBUAM JIEMOI'DA-
duueckoro kpusuca. He menee BaxxHo,
pasyMeeTcs, 110 BO3MOKHOCTU YMEHb-
IIHATH MACIITA6BI IOTEPDh U KAK MOKHO
CKOpee NpeoioneTb Kpusuc. Tor axr,
4TO 3TA NPOOAEMA NMOAHHUMAETCA BCE
4alle U BOJIHYET HE TOJIBKO YYEHBIX, HO
U TOCYZAAPCTBEHHBIX JIEATENEH, IT03BO-
JIAET HA/IEATHCA HA €€ IIYCTh HE CKOPOE,
HO paspemieHue. M

B Mmupe Hayku
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wonoepenmns MICroSOft

deaop Kanmua

26 mast B Bombimom 3ane PAH cocrosi-
J1ach ouepenHas KoHpepenuus Microsoft
Business Solutions, rie ObUIN NPEJCTABIEHBI
TIOCTIEHUE PA3PAOOTKH KOMITAHUH, B 9aC-
THOCTH, cucrema Microsoft Navision. OHa
TIPEJICTABIISIET COOOM KOMITJIEKCHOE MHTET-
PHPOBAHHOE PEMIEHUE JUIST ONITUMU3AITNHI
BCEX BUJIOB JIEATETBHOCTU MAJIBIX U CPE/JI-
HUX MPEANPUATHI, TO3BOJIIONIEE ABTO-

MAaTH3UPOBATH CKBO3HBIC OGM3HEC-TIPOLICC-
Cbl B OOACTH (PUHAHCOB, JIEKTPOHHO
KOMMEPIIMH, OOCITYKUBAHHUS KIUECHTOB,
VIIPABJICHHUSA IPOCKTAMH, IIEPCOHAIOM,
IIPOM3BO/ICTBOM, IECMIOYKAMU ITOCTABOK,
3HAHUAMHY, POJAKAMUI U MAPKETHHIOM
u T, Cucrema CrelruaIbHO pa3padoTaHa
Ju1s1 POCccHy, y9UTBIBAET OCOOEHHOCTH POC-
CHCKOT'O 3aKOHOZIATENIBCTBA 1 YJOCTOCHA

ceprudukara MucruTyra mnpodeccuo-
HaJIBHBIX OyXTaaTepoB Poccun.

Ha BBICTaBKE, pabOTABIIEN APAJIETb-
HO C KOH(EPEHIIUEN, OBUIM NPEACTAB-
JIEHBl BO3MOKHOCTH MCIIOJIb30BAHUSA
KOMIUIEKCA B CAMBIX PA3HBIX BUJAX Jie-
ATEJBHOCTU — OT HEOOJIbIIMX MPEIPU-
ATUM JJO HAYYHBIX YUYPEKICHUN HIUPOKO-

ro npocpus. M

COBbITUS B UIOAE:

MALIHHOGTPOEHHE

Al Beka

Cepreit ®epopos

29.06-01.07 2004 .

3-9 BcepoccumcKkas KOHPepPEHLMS
«MaTEMATUKA, MHPOPMATUKA,
YNPOBAEHMEY

r. Mockea

29.06-03.07 2004 .

5-9 MeXXAYHAPOAHOS KOHGEPEHLMS
«KoMmnbtoTepHoe
MOAEAMPOBAHNE—2004»

TioMlHI'Y, 1. TioMeHb

01.07-02.07 2004 .
MexxAyHAPOAHAS HOYYHO-
NPAKTUYECKAs1 KOHbEPEHLW
«OPraHM3oBAHHAS MPECTYNMHOCTb
1 KPUMVHOAOTMYECKME MPOBAEMBI
MUTPALMM»

r. TaraHpor

01.07-02.07 2004 .

Hay4Has KoHpepeHLms
«POCCUNCKOE YTOAOBHOE MPABO:
TPOAMLIMM, COBPEMEHHOCTD,
Oyayliee»
CaHkT-lMeTep6yprckum
rOCyAQPCTBEHHbI YHUBEPCUTET

07.07-10.07 2004 .
Bcepoccumnckas BbICTaBKA
MOAOAEKHBIX HOYYHO-TEXHNYECKNX
npoekToB «HTTM —2004»

BBLL, r. Mocksa

C 24 no 29 mas B «DKCIOLEHTPE» HA
Kpacnont Ilpecne paborana BOCh-
Masg MEXJyHAapOJHAd 3KCIIO3UIUA
«MeTtamnoobpadorka-2004» — ojHa U3
KPyHHENIMMUX B POCCUH BBICTABOK 00O-
PyAOBaHMA, IPUOOPOB U MHCTPYMEHTOB
JUISL METAJJIOO6PA0ATHIBAIOIIEN ITPO-
MBIIIJIEHHOCTH. CBOU M3JENUA IIPEJ-
craBuan 600 GUPM K3 CAMBIX PA3HBIX
CTpaH, B TOM uucie Amada, Mazak,
Fanuk n3 SInoHun, HEMEIKUE TIPEAIPHU-
situst Boebringer, Carl Zeiss, Balluff, Galika
u3 HIsennapuu, Utanus 6b1a NpeacTas-
seHa dupmamu Solver, Solvanini n T.n.
Haun6osbieil nomnyasipHOCTBIO TTOJIb30-
BaJIMCh AKCIIO3uIUU Vicrmanuy, TarBaHsa
n Yexumn.

Poccutonpencrasisuim okono 300 nipes-
MIPUATHI, TIPOJEMOHCTPUPOBABIINX CBOU
HOBEHIME pa3paboOTKU, B TOM YHCIIE
BBICOKOCKOPOCTHBIE OOPaOATHIBAIOIINE
LIEHTPBI, YABTPANPELM3UOHHbIE CTAHKA
TOKAPHOMU I'DYMIIBL, TOKAPHO-(PPE3EPHbBIE
06pabaThIBAIONINE KOMIUIEKCHL Hapsny
C OOOPYJOBAHUEM B IKCIIO3ULIMH ITOSABH -
JINCh TEMATUYECKHE PAB/IEJIb], TAKME KAK
«PaszpurTre COBpeMEHHBIX UH(MOPMALIH-
OHHBIX TEXHOJIOI'UH B PEAJIbBHOM CEKTOPE
3KOHOMUKM», «HOoBerIee nporpaMmMHoOe
OOECIIEYEHUE U TEXHOJIOIMYECKA OCHACT-
Ka» 1 Jp. OHM NIPEUIAraioT 3aKOHYEHHbIE
TEXHUYECKUE U TEXHOJIOIMYECKHIE KOMII-

JIEKCBI YIS MAIIMHOCTPOEHUA U ABTOMO-
OUJIECTPOEHUSL.

BriCcTaBKa CBUETENBCTBYET O TOM, YTO
POCCHICKUE NPOU3BOIUTEIA YCIIEITHO HA-
JIQKMBAIOT BBIITYCK HOBBIX BU/IOB BEICOKO-
3(pPEKTUBHON KOHKYPEHTHOCIIOCOOHOM
TEXHUKH, B TOM YHCIIE I HEPTEra30BOH
IIPOMBIIUIEHHOCTH, CTPOMMHAYCTPUH,
TOIUIMBHO-HEPI€TUYECKOTO KOMIUIEK-
€a, JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.
IIpyu3HAaHHBIMU JIHJIEPAMH B 3TOH 00-
JacTu cauTatorcs «Crepauramak M T.E»,
«Kpacnbiit mponerapuin> n «MBaHOBCKUT
3ABOJ, TAKEJIOTO CTAHKOCTPOECHUS.

O6naast BBICOKMM HAay4YHBIM U IIPO-
M3BOJCTBEHHBIM ITOTEHIMAIOM, JaHHAA
OTPAC/Ib OTEYECTBEHHOM MPOMBIIIIEH-
HOCTH CITOCOOHA YCHENIHO KOHKYPUPO-
BATb HA MUPOBOM DBIHKE. O BBICOKOM
KA4eCTBE OTEYECTBEHHOM IPOAYKIIMUA
CBUJIETENILCTBYET BCE BO3PACTAIOIIEE KO-
JIMYECTBO 3aPyOEKHBIX 3aKa30B. Ha HEKO-
TOPBIX 3aBOJAX, HAIIPUMED, PAZAHCKOM
<Tsprnipeccmariie», OKoao 90% npoayK-
LIMH BBIITyCKAETCs HA 9KCIIOPT. HO nonmHo-
LIEHHOE PABHONPABHOE COTPYAHHUYECTBO
C MHOCTPAHHBIMM NAPTHEPAMU HEBO3-
MOYKHO 6€3 CHCTEMBl HOPMATUBHBIX K-
TOB, ONPEJENAIOMNX YCAOBUA JIM3UHIA
IIPOM3BOAMMON B CTPAaHE TEXHHKH, Ta-
pUdBbI ¥ LIEHBI HA META/UI U TOIUIMBHO-
SHEPreTUYeCKUe pecypehl U T.1. M

14 B Mupe nayku
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i3 nocaanes fIpe3ugenma PO

26 mast 2004 r. Ipesugent Poccun
B.Ilyrun ob6parmicsa k ®eepaibHOMY
COOpPAHUIO C EXKETOJHBIM IMOCIAHHEM,
B KOTOPOM KOCHYJICSI KdK OCHOBHBIX
UTOT'OB PAa3BUTHS CTPAHBI 34 MUHYBIIHE
TO/Ibl, TAK U NIEPCIEKTUBHBIX IIJIAHOB HA
oOmkariee Bpems. Kak oTMeTHI 171aBa
TOCYJJAPCTBA, 34 YETHIPE NOCIEAHUX I'O/1a
MBI IEPEMIATHY/IM OYE€HD BAXKHBIN PyOeiK:
BIIEPBBIE 32 JOATUHN nepuop Poccusa
CTaja MOJUTUYECKU U IKOHOMHUYECKH
CTAOMIBHOM U HE3ABUCHUMOM CTPAHOI.
Cpen OCHOBHBIX 1ieier ITyTuH Ha3Ban
JIOCTUKEHHE BBICOKOI'O YPOBHS KU3HU
B CTPAHE, 3PEION JIEMOKPATHU U PA3BU-
TOI'O TPAXKJAHCKOI'O OOIIECTBA, 4 TAKKE
YKpEeIUIeHUE Mo3unumn Poccun B Mupe.
151 TOrO 9TO6Bl B YCJIOBUAX IJI0OAJB-
HOM KOHKYPEHIIUH 3aHHUMATb BEAYIIHE
NO3UIUH, Poccus O/KHA pa3BUBATHCS
OBICTPEE, UEM OCTAJIBHOM MMp, onepe-
JKATh JIPYIHE CTPAHBI U 11O TEMIIAM POC-
Ta, ¥ TIO KAYECTBY TOBAPOB U YCJIYI, U 11O
YPOBHIO OOPA30BAHMS, HAYKH, KYJIBIYPBHIL.
DTO BOIPOC HALIETO 3KOHOMUYECKOTO
BBDKUBAHUS, TTIOJYEPKHYJI IPE3U/IEHT.

11 pacKpBITUA TTIOTEHIIUAIA POCCUN-
CKOT'O HAPO/1a HEOOXOUMO MPEXK/IE BCE-
T'O CO3/1aTh OE€30IACHBIE YCIIOBUS KU3HU,
YJIyYIIUTh COCTOSIHHE 3/IOPOBbsI POCCHI-
CKOM HAaIlUH, OCTAHOBUTb POCT HAPKO-
MaHMU, CHU3UTh YPOBEHb CMEPTHOCTH,
YBEJIUYHNTD NTPOJIOJDKATEIBHOCTD KM3HU
JIIOZIEN, TIPEOJIONIETD IEMOTPAPUIECKUN
craji. O3a604YEHHOCTDh BBI3BIBAET TOT
(aKT, 4TO YKE B OMIDKANIIEM OYAYIIEM
CTPaHA MOKET CTOJIKHYThCS C HEXBATKON
padoyert CHIbIL, TTOBBIIIEHUEM COIIHAIb-
HOM HAIPY3KH HAa MOJIOJIOE MOKOJIEHUE
PadoTAIONIUX JIIO/IEN.

IIpe3useHT NoAPOOHO OCTAHOBUIICS
Ha BOIIPOCAX MOJEPHUBAIINH 3/]PABOOX-
PaHEHUS M, B YACTHOCTH, 3aAMETUJI, YTO
IPeOOPA3OBAHMS 3/IECh UIYT BSIIO, MEJI-
JIEHHO H TTOKA HE IAI0T KaKHUX-JTUOO0 3HA-
YMMBIX PE3YIABTaTOB. CETO/IHS MO BAXK-
HEWIIMM ITOKA3aTEeNAM 340pOBba Poccns
yCTyIaeT MHOIuM crpaHaM. Tak, B CIIIA

MPOJO/DKATENBHOCTD KU3HU Ha 12 jer
OoJibllle, yeM y HaC, B [1onbiie — Ha 8 jierT,
B Kurae — nHa 5. [Ipex/ie BCETO TO CBs-
3aHO C BBICOKOM CMEPTHOCTBIO I'PAXKAAH
B TPYAOCIIOCOOHOM BO3pacTte. JeTckas
CMEPTHOCTb XOTSI U COKPAIAETCs, HO
BCE PABHO OCTAETCS B IOJITOPA—/1BA Pa3a
BBIIIE, YEM B PA3BUTHIX CTPAHAX.

OJIHOM U3 TJIABHBIX IPHUYMH TAKOT'O
TOJIOKEHUS JIENT OCTAETCS HEA(P(PEKTUB-
HOCTb OTEYECTBEHHOI'O 3/IPABOOXPAHE-
Huys. [IpryeM 3aTparThl HA 3Ty OTPAC/Ib
PacTyT, a2 KA4ECTBO U JIOCTYITHOCTb ME/IN-
ITUHCKUX YCIYT TTPOJJOJDKAIOT CHIKATBCS.
lFapanTun 6€CIuIaTHOM MOMOIIU YaCTO
HOCAT JIEKIAPATUBHBIN XAPAKTED, JIONU
HE MOTYT IHOHATb, KAKHUE YCIIYTH JJOILKHBL
MPEAOCTABIISITHCS UM OECIUIATHO, 4 34 UTO
CJIEAYET JIOTIAYUBATE. [ TP 9TOM B caMOM
CJIO’KHOM TIOJIO’KEHUU OKA3BIBAETCS Ha-
HMEHEE OOECTIEUYEHHAST YACTh HACEJICHUS,
KOTOPAsl BBIHY/IEHA TPATHUTb HA MEJIIO-
MOIIlb HEMOMEPHO BBICOKYIO JIOJIIO CBOE-
ro U 6€3 TOro HeOOJBIIOTO JOX0/Aa WUJIN
JIKE OTKA3bIBATH CEOE B 3JIEMEHTAPHBIX
JIEKAPCTBAX, YTO MPOCTO HEJIOMYCTHMO.

ImaBnas 1es1b MOIEPHU3ALY POCCHUT-
CKOT'O 3/IpABOOXPAHEHUS — IOBBIIIEHHE
JIOCTYITHOCTU U KAa4E€CTBA MEJUIIHMHBI
JUIsL IIMPOKHUX CJIOEB HACEJNEHUS, PU-
YEM T'dpaHTHUMU OECIUIATHOW NOMOIIHU
JIOJIKHBI OBITH OOIIEU3BECTHBI U TTIOHST-
HbL [Io KaX710My 3260IE€EBAHUIO JIOJIK-
HBI OBITb BBIPAOOTAHBI U YTBEPIKIEHBI
CTaH/IAPTBl MEJAMITUHCKUX YCIYT C 00s-
34TEJIBHBIM IIEPEYHEM JIEUYEOHO-HA-
THOCTUYECKUX TIPOLIEAYP U JIEKAPCTB,
a4 TAKKE C MHUHMMAaJIbHBIMHU TPEOOBA-
HUSIMU K YCJIOBHSM OKAa3aHHS TTOMOIIH.
W TOJBKO JIOMOJTHUTEIbHBIE MEIUITUH-
CKHE YCJIYI'd JIO/DKHBI OIUIAYHUBATHCS
HaueHTOM. JleTanusanus CTaHAapTOB
J1ACT BO3MOKHOCTD MOJICUYUTATD PEAb-
HYIO CTOMMOCTb 3THUX YCUIYT U IEPEUTH
OT CMETHOI'O NPHUHIIUIIA COJEPKAHUSA
MEJULIMHCKUX YUPEKIEHUN K OIlIATE
32 OKA3aHHBIA OOBEM M KAYECTBO ME-
JUILIMHCKON noMomu. [IpuyeMm oruiara

JIOJDKHA IIPOU3BOJUTHCS B COOTBETCTBUM
C NPUHIAIIAMUA OOA3ATENBHOIO CTPAXO-
BaHUA. OJJHOBPEMEHHO HEOOXO/HMMO CO-
3/1aBATb CTUMYJIBL JIJI PA3BUTUA JOOPO-
BOJIBHOT'O MEJIUIIUHCKOT'O CTPAXOBAHUAL.
[IpaBUTENBCTBO M MAPAAMEHT JOJIKHBI
obecrneynTsh NpaBoOBYIO 0a3y o06s13a-
TEJIbHOI'O MEJUILIMHCKOI'O CTPAXOBAHUA,
IOCY/IaDCTBEHHBIX T'APAHTUI MEJUIIH-
CKOW MOMOIIH, YACTHOU MEIUIITMHCKOM
NPAKTUKH, OKA3dAHNUA TUIATHBIX YCIIYT.

Jlanee mpes3suieHT OCTAHOBHWJICA Ha
TAKOW BAXHOM 33/a4e, CTOAIIECH Mepes
CTPAHOM, — PA3BUTHU OTEYECTBEHHOI'O
06paszoBanus. OH OJYEPKHYIL, YTO POC-
CUICKOE OOpa30BaHUE IO CBOEN (PyH-
JIAMEHTAJILHOCTH JJO CUX IOD 3aHUMAET
OJJHO M3 BEAYIIUX MECT B MUPE, M yTpaTa
3TOTI'O IIPEUMYIIIECTBA A6COMIOTHO HEJIO-
MyCTUMA. YCJIOBHUS ITIOOAJIbHONM KOHKY-
PEHIMU JUKTYIOT HEOOXOJUMOCTD YCH-
JIEHUA NPAKTUYECKON HAIIPABIEHHOCTH
OOpA30BAHUA, YTO O3HAYAET IOBbIIIE-
HHUE TPEOOBAHMN K NIPO(PECCHOHAIBHO-
My 06pa3oBaHMIO. CETOJIHS OHO HE UMe-
€T YCTOMYUBOM CBA3U C PHIHKOM TPY/a:
00J1e€ TIOJOBUHBI BBIITYyCKHHUKOB BY30B
HE HAXOJAT PA6OTY IO CIELMATBHOCTH.
Kpome TOro, MacCoBOCTb BBICIIET'O OO-
Pa30BaHUA CONPOBOKIAETCA CHHKEHM -
€M YpOBHA IIpenojasanusd. Ilpu arom
10 CPABHEHMIO C COBETCKMM IIEPUO/IOM
IIPUEM B BY3bl IIOYTU yTPOWJICH, A4 KO-
JIMYECTBO AOUTYPUEHTOB (PAKTUYECKU
CPABHAJIOCh C YMCJIOM BBIINYCKHHUKOB
CpeHUX KO OAHAKO NPHU HATUYHUNA
TAKOI'O KOJIMYECTBA JJUIUVIOMHUPOBAHHBIX
CHELMAIUCTOB Y HAC COXPAHAETCH Jie-
GUIUT KBATUPUITTPOBAHHBIX KaPOB,
OCTPO HEOOXOAMMBIX CTPAHE.

OjlHa M3 CaAMBIX CEPBLE3HBIX IPO-
01eM — HEJOCTYITHOCTb Ka4ECTBEHHOI'O
00pPa30BAHKSA VI MAJIOUMYILEA MOJIO/IE-
k. ITporecc 00ydeHns CONPOBOKAAECTCS
JIOTIOJTHUTENBHBIMU TIJIATEKAMH, KOTO-
pbl€ HE KK/IBIF MOXKET ce6€e IO3BOJINTD.
COKpalieHue 4Yucaa OOIEKUTHI, Ma-
JIEHbKUE CTUIEHJWN HE IIO3BOJIAIOT Jie-
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TAM U3 MAJIOOOECTIEYEHHBIX CEMEN, OCO-
OGEHHO M3 OT/AJIEHHBIX TOPOJIOB U CEJI,
MOy IUTD KAYECTBEHHOE OOPA30BaHIE.
Mexly TeM pEe3yJbTaTUBHOCTb pe-
¢dopM B aTON Chepe CIeayeT U3MEPSTh
IO ITOKA3ATENAM Ka4eCTBA OOPA30BAHN,
€ro JOCTYITHOCTH M COOTBETCTBUS MOT-
peOHOCTAM pPbIHKA TPy/d. B aTOM CBA3U
IJ1aBAa TOCYAapPCTBA HA3BAI Psifi OCHOB-
HBIX IIE€JIEBBIX OPHEHTHUPOB. B uacTHO-
CTH, OH OTMETHJI, YTO BBIITYCKHUKH IITKOJI
JIOJKHBI HE3ABUCHMO OT MMYIIECTBEH-
HOTO TOJIOKEHHSI UMETh BO3MOKHOCTD
MOCTYIATh B BY3bL JIJIs1 3TOTO TPEOYETCS
OOBEKTUBHASI CHCTEMA OLIEHKM 3HAHUM
MIPpU TOCTYIUIEHUH B yuyeOHBIE 3aBEfie-
HHSI, BOCCO3/IaHUE TOATOTOBUTEIBHBIX
OTJIEJIEHUH M a/IPECHOE IPELOCTABIIE-
Hue cruneHaui. Creayer Takke cTpe-
MUTBCS K TOMY, YTOOBI BBITYCKHUKH T10
BO3MOKHOCTH PaGOTAIN IO CHEIHATb-

HOCTH. Peub, pasymeeTcsi, HE O BO3Bpa-
T€ K JIMPEKTUBHOMY PaCIIPEIEICHHUIO,
4 O TPOTHO3UPOBAHHUH TOTPEOHO-
CTEH TOCYAAPCTBA B CIIELHATHUCTAX.
BO3MOKHO, B 4aCTHOCTH, 3AKIIOYCHHE
JIOTOBOPA CO CTYAEHTOM, KOTOPBIH ITOC-
JIE TIOJIy4E€HMsI OECIUIATHOIO OOPa30Ba-
HUs JJOJDKEH OyAIET OTPabOTATh MO CIle-
LHUATBHOCTU OTIPE/IEIEHHBIN CPOK JIM6O0
BEPHYTD JIEHBI'H, 3aTPAYEHHBIE FOCYaP-
CTBOM Ha e€ro obyuenue. B. [TyTnn Taxke
CUMTAET, YTO OTEYECTBEHHBIN OGU3HEC
JIOJDKEH YYACTBOBATH B MOATOTOBKE HE-
OOXO/IMMBIX SKOHOMHKE CIIEITUATUCTOB,
HICIIOJIBb3Ysl OOPA30BATEIbHBIE KPEJUTBI:
TAKAs TPAKTUKA YK€ IIPUMEHSETCS, HY K-
HO €€ aKTHBHEE HUCTIOJIb30BATb.

Poccust Takke 0053aHA BHEIPUTD
B IIPAKTUKY a/IEKBATHBIE 1 COOTBETCTBY-
IOIIHME MUPOBBIM TPEOOBAHUAM OOPA3O-
BaTEIbHBIE CTAHAAPTHL IIpyu 3TOM HAZIO

TIIOMHHUTB U O TIPEUMYIIECTBAX OTEYECT-
BEHHOM CUCTEMBI U MAKCUMAaJIbHO HC-
OJIb30BATh HAIIU BO3MOKHOCTHU TaM,
I7I€ POCCUICKOE OOPA30BAHNUE HAXOJUT-
Cs1 HA YPOBHE MUPOBBIX TPEOOBAHU.

ITo cioBaM MPE3UJEHTA, MBI JIOJIKHBI
MHTETPUPOBATL OOPA30BAHUE M HAyu-
HYIO JIEATEIbHOCTD. PasBuTne By30BCKOM
HAayKM M KPYIHBIX HAy4YHO-OOpa30Ba-
TEJIBHBIX IEHTPOB JIOJUKHO CTATh MPU-
OPUTETHON 3aA4ETL.

OJIHAKO JENUCTBUTENBHO HAJEKHYIO
OCHOBY JIJIs1 JIOITOBPEMEHHOT'O PEMIEHHST
CYIIECTBYIOIMUX MPOOIEM, B TOM YMUCJIE
U OOpPBOBI C OENHOCTBIO, MOXKET /1aTh
TOJIBKO 3KOHOMHWYECKUH POCT. [Ipnu 3TOM
HEOOXO/IMMBIM YCJIIOBUEM OOECIIEYEHMST
BBICOKMX TEMIIOB PA3BUTHS OCTAETCS
3aBEPIICHNE NPEOOPA3ZOBAHUI, UIYITNX
BO MHOTUX CEKTOPAX 3KOHOMHKH U CO-
UAIbHOU cephl. M

KAK BbINEYHTD... BOL

KapuHa TusaHosa

OO6111EN3BECTHO, YTO C MOMEHTA 3aPaAKE-
HHS 9EJIOBEKA KAKUM-TTHOO BUPYCOM JI0
ITOSIBJIEHUS SIBHBIX IIPU3HAKOB 3260J1€e-
BAHUS HEPEIKO MPOXOJUT JITUTC/ILHBIA
MHKYOAITMOHHBIIN nepuo. To ects mato-
JIOTHS BO3HUKACT HAMHOI'O PAHBIIIE, YeM
CTAHOBSITCSI 3AMETHBI U3BMEHEHUS B 3/10-
pOBbe uenoBeKa. [To MHEHHIO KaH/IU/1aTa
ouonornyeckux Hayk O.IT HUKUTHHOH,
TO K€ CAMOE ITPOUCXOJUT U B BOJOEMAX:
3aIPSA3HEHUE YKE ITPOU3OIIIIO, HOKAYeCT-
BO BOJIbI MOJKET €IIIE JIOJT'O OCTABATHCS
B IIpE/ie/IaX HOPMBL

Jlo HEAABHETO BPEMEHU OIICHUBAJIOCH
TOJIBKO KAYECTBO BOJIBL, CAMOMY JKE ITPO-
LIECCY TIPEBPAIICHUS 3aIPSI3HECHHOIT BOIBI
B YHCTYIO HE Y/IEJBIIOCH JIOJDKHOI'O BHUMA-
Hust. B koniie 80-x 1T XX B. O.IT HUKUTHHOM
ObUI pa3pabOTaH HOBBI METOJI KOHTPO-
sis1. CyThb €ro 3aKII0YaeTCs B TOM, YTO BCE
(haKTOPBI, BO3/JCHCTBYIOMNE HA IIPOIIECC
OYHCTKH, CIPYIITUPOBAHBI B TPU HE3aBH-

CHUMBIE T'DYIIIbI, 4 U3 MHOKECTBA JKMBBIX
OPIraHU3MOB, OYMIIIAIOIINX BOJTY, BBIOPAHbI
HECKOJIBKO TNOKA34TEIbHbIX, U3MEHEHNE
YHCJIEHHOCTH KOTOPBIX TOBOPUT O HAPY-
HIEHUH B MEXAaHU3ME OYMCTKH.

ITepBas rpymnmna (HakropoB OTPAKAET
JUHAMHKY IIporecca (IIPOTOYHOCTD, I1e-
PEMEIINBAHUE), 32 KOTOPYIO «OTBEYAIOT>
MEJIKHE JKI'YTUKOBBIE, T'OJIblE aMEObI I MH-
(pyzopun. Bropas mokaspIBaeT HATPY3Ky
Ha JECTPYKTOPOB, T.€. OPTAHU3MBI, IIPE-
BPAIAIONUE CJIOKHBIE BEIIECTBA (Ha-
NPpUMED, OEJIKN) B IPOCTHIE (YIVIEKHUCIIBII
raz 1 Bojly). O HECOOTBETCTBMHM HOPME
NPEAYNPEXIAIOT HUTYATBIE OAKTEPUN
U PAKOBHHHBIE aMeEOBI, JKUBYIIIUE OOBIY-
HO Ha aHe. [Tocnennas rpymnmna xapakre-
PpHU3yeT BPEAHOE BJIUAHUE YYKEPOJHBIX
JUIA BOJOEMA BEIIECTB, TAKUX KAK IIPO-
MBbIIIJIEHHBIE COPOCHL. Ha HUX pearupy-
IOT CHHE-3€JIEHBIE BOJOPOC/IN, BOJHBIE
I'pHUObI M PAKOBUHHbBIE AMEODL.

[Ipy OMOIIN 3TOI'O METOJA MOKHO
PETYJISIPHO TIPOBOJUTH AHAJIU3 BO/IBI
M BO3JEMCTBOBATH HA €€ KAYECTBO, HE
JIOKUJIASICh €TI0 BUJIMMOI'O YXYZIIEHHUS.
[ BOCCTAHOBJIEHUSI HOPMaJIBHOI'O
XO/1a OYUCTKH PA3pabOTAHBI CIIEIHAIb-
Hble MeponpusaTusa. K npumepy, eciu
B IIPy/ly €CTb MECTA, I7I€ 3ATIEKUBACTCS
M 3aTHUBAET W, TO JIOCTATOYHO YBEJIHU-
YUTh IIPOTOYHOCTD, YTOOBI YEPE3 APy
HEJIEb BOJJOEM IIPEOOPABUIICS.

HoBbI1 METOJ, OIIEPATUBEH, NPOCT,
T'MOOK, YHUBEPCAJIEH U TIPUMEHUM [IJIs1
JIIOOBIX BOJIOEMOB, OY/Ib TO PEKA, O3EPO,
MOpE WU OUOJIOTMYECKHE OYHCTHBIE
COOPYKEHMUS, JIUIIb Obl B HUX KHIIE-
J1a YKU3Hb MHUKPOCKOIIMYECKUX TPYKE-
HHUKOB!

HOBBIN TO/IXO/ TOTyY W1 HA3BAHUE OHO-
acTUMAUK (OT JaT. aestimate — OLEH-
Ka), 4 IOKA32TEJIbHBIE MUKPOOPI'AHU3MBI,
COOTBETCTBEHHO, OUO3CTUMATOPOB. M

B Mmupe Hayku
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sEsonactan JHE[ISUR

KapwuHa TusaHoBa

Aaypedartbl MeXXAYHOPOAHOM aHepretmyeckom NnpemMmi,

Arkapemmik PAH AE. LUeEMHAAMH —
CNeuyaAmCT B OOAQCTU TENAOPUINKM
N TEMAOSHEPTETUKN.

Mpodpeccop AeoHaAPAO AX. Kox —
CNELMOAMCT B OOAQCTU IAEPHOrO
MOLUMHOCTPOEHWSI.

DHeprusi, 6€3yCI0BHO, JIEXKUT B OCHOBE
MHPO3/IaHU. A TOTOMY K HAUOOJIEE BAK-
HBIM 33/1a4aM, CTOAIIMM IIEPEJ] YEIOBe-
YECTBOM, OTHOCHTCS YMEHHE I10JIy4aTh
€€ U PA3yMHO UCIIOIb30BaATh, HE HAHOCH
yiiep6a oxkpy:xaromeid cpesne. CerogHs
MHPOBOE COOOIIECTBO JIOJDKHO OOBEIN-
HUTb CBOU YyCHJIUA JUIA PELMIEHUS IT10-
OaJIbHBIX 337124, OCOOEHHO B C(hepe Mpo-
MU3BOJICTBA U IMOTPEOIEHNA SHEPTUM.

Hexkoropple maru B 3TOM HalpasJie-
HHUU YK€ NPEANPHUHUMAIOTCA. B 9acTHO-
c1y, B 2002 I IO NPEIOKEHUIO JIAypEATA
Hob6enesckort npemun K.HM. Anpeposa
A JIPDYIUX POCCUMCKUX YYEHBIX C MH-
pOBBIM MMEHEM Obula ydpexaeHa
MexayHapojHasg 3SHEPreTUudecKas
npemus «ImobanpHas sHEprus». Wpes
MOy4YWId OJOOPEHUE M HOAJEPKKY
IIpesnpenTa Poccuu, Mo MHEHUIO KOTO-
poro, nojlo6HOE HAYMHAHUE CIIOCOOC-
TBYET (POPMUPOBAHUIO UMHPKA Poccun
KaK CTPAHBI C BHICOKUM HAy4YHbIM ITOTEH-
LIMAJIOM, MI'DAIOIIEH 3HAYHTENBHYIO POJIb
B JIeJIE OXPAHbI OKPY/KAIOIIEH CPEIBL.

DTa YHHKaJIbHASl HArpaja — IEpBas
B UCTOPHUU MUPOBOM HAYKH, IIPUCYKAE-
Mas 33 AMOXAJIbHBIE OTKPBLITUA B 06JIACTU
3HEPreTUKU. I1o 3aMbIC/Ty MHUIIMATOPOB
Ha KOHKYPC IIPUHUMAIOTCA PAOOTHI, IIOC-
BAIEHHDIE PA3JIMYHBIM IIPOOIEMAM JIAH-
HOM OTPAC/IM, TAKUM K4K ITOBBIIIEHHE
3(PPEKTUBHOCTU MCIIOIB30BAHUS JHEP-
I'MU, HOBBIE METO/IBI €€ TPEOOPAZOBAHUA
U AJIBTEPHATUBHbIE UCTOYHUKU, SHEPTO-
cbepekeHre U repefada SHEPIun 1 Jp.
OJIHAKO NPEAIIOUYTEHHE OTAAETCA TEM
pa3paboTKaM, KOTOPbIE MOT'YT IIPUHECTHA
I10JIb3Y BCEMY YEJIOBEYECTBY.

B wmrone 3roro rojga B KoHcraHTH-
HOBCKOM JIBOpLIE€ — pe3ujeHnuu I1pesu-

nenra Poccun B Cankr-Ilerepbypre —
COCTOSITIACH TOPKECTBEHHAA LIEPEMOHUA
Bpy4E€HUA IpeMUU «[7106aIbHAsA SHEP-
rus». Ha comckanue Harpajbpl NpeTeH-
JIOBAJIO 60JIEE MECTUJECATA YYEHBIX U3
pasHbIX crpan. Ilo c1oBaM axkajieMHKa
PAH B.E. ®oproBa, HAUOONbIINA HUHTE-
PEC BBI3BAIN PAa3paOOTKHU B OOJIACTU TEM-
JIO3HEPIETUKU U TETUIO(MDUSHUKH, AJEPHOM
SHEPIETUKH, UMITYJIbCUBHOH SHEPI€TUKH
U 21eKTPOPU3NKU. OCHOBHBIMU KpUTE-
pHsAMH OTOOPA CTAJIN BBICOKHUI HAyYHbBIN
YPOBEHDb U ONTUMAIIbHOE PENIEHUE CO-
BPEMEHHDBIX SHEPIETUYECKUX ITPOOTIEM.
OTUM TpeOOBAHUAM HAUOOJIEE MOJI-
HO OTBEYAJIM pabOTHI TpEX mobeaure-
nen — akageMmukoB PAH ®.M. MUTEHKOBA
n AE. llerH/yiMHa, a TAaKKE aMEPUKAH-
ckoro npodgeccopa Jleonapno /x. Koxa.
BhI1210IIUIACS CIIEITUAIMCT B OO6JACTU
TETUIOMU3UKHA U TETUIOIHEPIETUKH, CO-
3parenb MHCTUTYTA BBICOKMX TEMIIEpa-
Typ PAH, AE. lllefH e (paKkTUYECKHU
32JIOKMJI OCHOBY COBPEMEHHOM TEIl-
JIOBOM 3HEPreTuKH, aaromein 90% Bceit
sHepruun. OJJMH U3 MHOTHUX YYEHBIX, Be-
JYIIMX PA3PA0OTKU B TOM JK€ HaIIpaBJIE-
HHU, OH CMOI' IIOJIyYUTh ONTHUMAJIbHBIE
pEIEHN 110 UCCAEA0BAHUAM TEPMO/H-
HAMHUYECKHUX CBOMCTB BOJIbI U I1APA. DTO
J14JI0 BO3MOKHOCTb CO37aTh TEIJIOBbIE
CTAHLIMH HOBOI'O ITOKOJIEHUA CO CBEPX-
KPHUTUYECKUMH [TAPAMETPAMH.
OpnoBpeMeHHO A.E. HleMHIMH UH-
TEHCUBHO 3aHUMAJICA U3yYEHHUEM TEILIO-
(PU3NUECKHX CBONCTB METAJIOB (TAKHUX
KaK HATPUH, KAJINH, LE3NUIH, pyOUanH,
JKUJKUN ypaH) M UX mapos. Ilpuuem
MHOI'ME U3 3TUX CBOMCTB ObUIM OTKPBIThI
1 cOPMYJIUPOBAHBI BIIEPBBIE B MHPE.
Pesynprarbl M3bICKAHUN HAIUIN IMIAPO-
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HOBOCTH W KOMMEHTAPHH

KO€ IIPUMEHEHME B A/IEPHBIX dHEPIETH-
YECKHUX yCTAHOBKAX M IPHUOOPAX NPAMO-
I'o IPeOOPaA30BAHNS SHEPTHUN.
IIpogeccopa JI.Jx. Koxa no mpasy
HAa3bIBAIOT IMOHEPOM B OOJIACTH CO3/jA-
HHsA PEAKTOPOB HA OBICTPLIX HEHUTPO-
Hax — Opujepos. Ero ujen u pemenus
ITO3BOJIM/IA Pa3paboTaTh U PEAIUZ0OBATH
Ha NPAKTUKE MEXAHU3M, ITO3BOIAIONAA
caenarb paboTy AJEPHBIX PEAKTOPOB U
ANEPHYIO DHEPTETHKY B LieJIOM Oosiee
6€301acHOM /1J1s1 yenoseuecTsa. CyThb Me-
TOJA B TOM, YTO OTPA6OTAHHOE TOIUIMBO
Cpasy nepepadbaThIBAETCA U CHOBA ITOJjA-
€TCA B PEAKTOP. AMEPUKAHCKNN YIEHbBIN
U3YYT TAKKE BO3ZMOXKHOCTh OOPAOOTKH
1 XPAHEHUA AI€PHOTO TOIIMBA, B 4aCT-
HOCTH, BOIIPOCHI YTHIM3ALUH IUTyTOHUA

B SI/IEPHBIX PEAKTOPAX, TPAHCMYyTAIIUHN
B PEAKTOPAX HAa OBICTPBIX HEUTPOHAX
U TIEPCHEKTUBBI UX UCIOJIb30BAHUS.

HccnenoBanusa M3BECTHOTO POCCUC-
KOI'O CHEIHUAIMCTA 1O ATOMHOMY MaIIH-
HocTpoeHno ®.M. MUTEHKOBA JJOTIOJI-
HAIOT Pa3pabOTKHA €r0 AMEPHUKAHCKOT'O
KoJsuieTu. OH ABISIETCS aBTOPOM U CO3/1a-
TEJIEM JIEMCTBYIOMIETO SZIEPHOIO PEKTO-
Ppa Ha OBICTPBHIX HEUTPOHAX B benosipcke
u crposuerocss bH-800, KOMIAKTHBIX,
BBICOKOHQ/IEXKHBIX U OE30ITACHBIX PEAK-
TOPOB JIJI1 ATOMHBIX JIEJJOKOJIOB.

JloCTynHas U yIpasisieMass dHEPTUs
JKU3HEHHO HEOOXO/IMMA YEeJIOBEYECT-
By. 1 npemus «[yobanbHas 3HEPTUs>
BHOCHT CBOIO JIENITY B PEIIEHHE 3TOI'O
Borpoca. M

Axapemmk PAH ©.M. MuteHkoB —
CMNeunaAnCT B OBAACTH
QATOMHOTO MALLVMHOCTROEHNSI.

BCEMHUPHDIN DOPYM

GBASLE

deaop Kanvua

Bort yxe B eCTHAIATHIN Pa3 B «DKCIO-
LIEHTPE>» NPOIIA BbICTABKA «CBA3b-
DKCIOKOMM» — KPYITHEUIIHUH HE TOJIBKO
B Poccun, HO 1 B EBpOonie cMOTp 1OCTH-
JKEHUI B O0JIACTH TEXHUKU U TEXHOJO-
ruil. B MeponpusaTUy NPUHINA y4dac-
THe 36 CTPaH, MPEJCTABUBIINX OKOJIO
900 3KCroHeHTOB. CBOIO MPOAYKIIHIO
MIPOJEMOHCTPUPOBAIN BEAYIIUE MHU-
pOBBIE TIPOMU3BOJMUTENN TEIEKOMMY-
HUKAIIMOHHOTO OOOPYy/I0BAHUS, OIle-
PaTOpBl PBIHKA YCIYT B CHEPE CBA3H,
Takue Kak Alcatel, General, Intra-com,
LG—Electronics, Nera, Samsung, Sony
Ericsson, Siemens n T.71. CBOU KOJIJIEK-
THUBHBIE CTEH/IbI ITOKa3aau lepmanHus,
Wcnanwus, Kopes, ®pannus, Wranus,
Kanana. B aToM rozy BliEpBBIE IIPECTA-
BHJIM CBOIO IPOJAYKIIMIO HOBO3EIAH/I-
CKHUE U PYMBIHCKHUE TPOU3BO/IUTEIHU.

B skcnosunum NpuUHAAM y4acTHE
700 poccuiickux dupm,
YCIIENIHO 3aIOJHAIOT TE€ HUIIH, I10-

KOTOpBIE

KHUHYTBIE 3aPYOEKHBIMM KOMITAHMUS-
MM, U BECbMa YCIIEIIHO KOHKYPHPY-
10T ¢ HUMH. Cpel OTEYECTBEHHBIX

Y44CTHUKOB T4aKUE H3BECTHBIE (DUp-
MBI, KaK «AHApHUOH», «[yaBuH-EBpoOmnar,
JInamonpg», «<EBpocers», «<MHTETrpa>,
«Komcrap», «Meradon», «MTC» u ap.
BpicTaBKa OpMEHTHPOBAHA HA IIOT-
peOHOCTU POCCUIMCKOI'O PBIHKA CBS3U
1 TEJIEKOMMYHHUKAIUI, OXBATHIBAIOIIE-
ro Bce cepbl 3KOHOMHUKU U JKMU3HU.
OCHOBY 3KCITO3UIIUM COCTAB/IAIOT ABTO-
MATH3UPOBAHHDIE CUCTEMBI CBA3U U yII-
paBJieHusd, annaparypa i OCyIeCT-
BJIEHUA TeJjle-, PaJMO-, CIIyTHUKOBOM
1 KOCMUYECKOU CBA3H, PAJUONU3MEPU-
TEJbHASA TEXHHUKA, OINTOIJIEKTPOHUKA,
3JEKTPOHHO-BBIYMCIUTEBHBIE CPEl-
CTBA, MH(POPMAIMOHHBIE CUCTEMBI
U OPITEXHHUKA, nepudepunHoe ob60-
pyZloOBaHUE Il OOPA0OTKH JJAHHBIX.
Hapsaay ¢ pabo4ruMu M CETEBBIMU IIPO-
rpaMMaMH M OOOPYJOBAHHEM, KOMII-
JIEKCHBIMH CHCTEMAMM OO€eCnedYeHUs
TEJEKOMMYHUKAIIMOHHBIX CPEJCTB
CBSI3U 3HAYUTEIBHOE MECTO OTBELEHO
OBITOBOM PAJUOINEKTPOHUKE, KOMII-
JIEKCHBIM IPOTPaMMaM KOMMYHHKAII-
OHHOU NOAJEPKKHU MAJIOI'O M CPEJIHETO

OM3HECA, TEXHOJIOTUAM IIPOU3BO/ICTBA
CPEJCTB CBSI3HU, PAJUOIIEKTPOHHBIM
KOMIIOHEHTAM M MarepuanaM. beuin
MPOJEMOHCTPUPOBAHBI TAKKE CpPEJ-
CTBA KPUNTOIPA(PHUUYECKON 3aIUTHI
pedyeBo, JOKYMEHTAIbHOU M BHUJEO-
nH(OPMAIIMU, HOBENIINE HABUI'AIU-
OHHBIE CHCTEMBI, 3JIEMEHTBI OITUKO-
BOJIOKOHHOM TEXHUKH.

Kpome TOoro, B paMKaxX BBbICTABKH
MpOXO/na OOMMPHAs HAy4YHas IIPO-
rpaMma: KOH(PEPEHIINH, IEMOHCTPALINS
OOOPYIOBAHUS U CEMUHAPHI MO NEP-
CIEKTHUBHBIM pa3paboTkaM. I71aBHON
€€ YACTBIO CTAJI MEX/TYHAPOHBIN CUM-
NO3UyM «TeJIEKOMMYHHUKAIIMU — OCHO-
Bad Pa3BUTHA OM3HECA COBPEMEHHBIX
NPEANPUATHIT>, TTIOCBAIIEHHBIA HOBBIM
TEXHOJIOI'USIM U PEMIEHUSAM B OOJIACTHU
OECTIPOBOJIHBIX U IIPOBOJIHBIX CETEH.
[ CenuanaucTOB Ha BBICTABKE pa-
60Tan XOT-CHOT IS 6GECITPOBOJHOTO
jJocryna B MHTEpHET M MHOT'OLIENIEBOM
KOMIIJIEKC MO/IBMKHOM TIEPE/jaun Tejle-
BHU3MOHHOI'O U300pakeHMs1. M
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GUHMEG senvos e maw-marenns

apu Ctuke

AOATUN  TIYTb CO3AQHUSI CUHTETUYECKOW BeEpCUU
ONOTEXHOAOTMYECKOro «OAOKOACTEP O,

Omunp @umep (Emil Fischer), nssecr-
HBINT HEMEIKMH XUMHK-OPraHUK, 3a-
HSJICS CUHTE30M IOJUNENTHIOB (1ie-
@ MIOYEK M3 AMHUHOKHUCJIOT) B CAMOM

Hagane XX Beka. B 1902 r. on cran

ob6nanarenem HobeneBckon mnpemuun

32 UCCJIEJOBAHUE CAXAPOB U IIYPHHOB,

OJIHAKO TAK U HE CMOT JIOCTHUYb CBOEH

3dBETHOM LICJIM — IIOJYYUTh ITOJHO-
o KomnbtotepHoe /_) Pa3MEPHYIO GEJIKOBYIO MOJIEKYIY Me-
MOACAVPOBAHNE . E TOJAMH XUMHUYECKOTO CUHTE3a. Y XU-

MHKOB CJIEAYIONIETO MOKOJEHUS JIe1a
O s Q000000 VVPPPPVPPO  oscronm nenaumoro ayume. nma
MOJIMMNENTU/IHBIX IIEMTOYEK, KOTOPbIE

TOAVMEPHAST MOASKYAQ 1M y/JJaBAJIOCh CHHTE3UPOBATD, HE TIPE-

BbImaaa 50 3BEHBEB (CTOJBKO AMHUHO-
KHCJIOT COJEPKAT CAMBIE MaJIEHbKHE

\ A
O oo PPPOOOO GO0V
Monen AEKAPCTBEHHbIV MPEMAPAT,
COBPAHHBIM MO KYCOYKAM:

HYT06bl MOAYYUTb SPUTPOMNOSTUH

0o QOVOOVOVVVVVPO@ 0 oo s oS0y

NenTMAHbBIX LieroyeK 3PUTPOLMTOB), CHOYAAQ BOCCO3AQIOT
HA KOMMblOTEPE €r0 AMUHOKUCAOTHYIO

MOCAEAOBATEABHOCTb, 3ATEM CUHTEUPYIOT

@ CBOPQUMBAHIE MOASKYAGI AN NenTMAbl 1 COEAUHSIIOT UX. NoAHOpPa3Mep-
1 06Pa30BAHME PYHKLUNOHAABHOIO 6eAKA HOS MOAEKYAQ CAMA PACMOAQraeTcs
HOAASXKALLMM OBPA30M. AAS YAYHLLEHMS]

GAPMAKOAOTMYECKMX CBOUCTB BEAKA

(YBEAVHMEHMS BDEMEHM AEVNCTBUST) K HEMY
MPVILLMBAIOT CReUnPUIecKme NOAVMEPHbIE
MOAEKYAbI.
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o6enkn). Ja 1 B c1oCO6aX MOJIY4EHUS
O€JIKOB MPOMU3ONLIA CMEHA IIPUOPHU-
TETOB: B HAIIW JIHA NPEJIIOYTEHUE OT-
JIAETCA METOJAM, OCHOBAHHBIM H4 MC-
MIOJIb30BAHUN PEKOMOUHAHTHBIX JHK.
JKenast nosmyduTs TOT MJIM HHOU GEJIOK,
YYEHBIE U30JIMPYIOT KOJAUPYIOIUIA €T0
I'€H U BCTPAWBAIOT B I'€HOM IOJXO/A-
Er0 MUKPOOPIaHU3MA.

OJIHAKO U CPEAU XHMUKOB-OPIdHU-
KOB OCTaJIUCh HENIPEKJIOHHBIE. B 1989 1.
uccnenosarens CruseH Kenr (Stephen
B.H. Kent) n3 KanudopHUICKOTrO TEX-
HOJIOTMYECKOIO MHCTUTYTA ITOJTYYMII
IIPOTENHA3Yy BUPYCAa UMMYHOJEMUIIA-
Ta 4yenoseka (BUY) — ator dpepmeHT
JKAU3HEHHO BAXKEH JUIA BUPyCa. 3aTeM
B COTPyAHUYECTBE C HanmoHAIbHBIM
MHCTUTYTOM I1O U3YYEHHIO PAKOBBIX 3a-
00JIEBAHNUH ObUIA ONIPE/IE/IEHA KPUCTAJI-
JIMYECKAs CTPYKTypa 6eska. «<Hekoroprie
13 HAC CJAUIIKOM CTAPOMOJHBI, YTOObI
OTKA3BIBATHCA OT CBOUX HAYYHBIX IIPHU-
CTPACTUH, KomMmeHnTupyer Kenr. —
B wrore Mbpl npeB3OHUIM KOJUIET U3
(hapMaAKOMH/TyCTPHHU, NBITAIONIUXCA UC-
I10JI30BATH B pab0TE KIIOHUPOBAHHE.

Opnako KeHTa HE yAOBJIETBOPSIHN
CIIOCO6BI, C MOMOIIBIO KOTOPBIX OH
IIOTYYMJI TIPDOTEUHA3Y, U, NEPENIA HA
padory B OkeaHorpauueckun Ha-
YYHO-MUCCIEAOBATENBCKUM HHCTUTYT
Ckpunrca B Jla-HMosuia, Kanupophus,
OH 3aHAJICA NOUCKAMM METOJA, AJlb-
TEPHATHUBHOI'O CTYIIEHYATOMY CUHTE3Y
B TBEPJON (pase, KOTOPBIA /IS TTOMY-
YEeHHA BBICOKOMOJIEKYJIAPHBIX OEIKOB
IIPOCTO HENPHUTOJEH. DTOT METOJ] CO-
CTOMT B ITIOCIEA0OBATETLHOM IIPUCOEIU-
HEHUU APYT K JPYry aMHHOKUCIOT —
AHAJIOTUYHO TOMY, KAK HAHU3BIBAIOTCS
Ha HUTKY OYCHUHBI, HO 6€71a B TOM, 4TO
II0 ME€PE POCTA LENU yBEJIHUYUBAECTCA
1 KOJIMYECTBO HEXKENIATEIbHBIX 106049~
HBIX IIPOJIYKTOB. B pesynsrare cnocob
IIOAXOAMT TONBKO Il CUHTE3d KOPOT-
KHX GEITKOBBIX MOJIEKYJ (50—60 3BeHb-
€B), TAKMX KaK WHCYJINH.

B Hauvane 1990-x rr. KeHT Oonyoanko-
BaJl B Science IBE CTATBHU, TTIE€ COOOITHI
O HOBOM METO/IE€ MOJIyYEHUS KPYITHBIX
O€JIKOB, OCHOBAHHOM Ha COEJMHEHHN
APy C APYyroM CHHTE3UPOBAHHBIX
paHee nenodexk u3 30 AMUHOKHCIIOT.

OO6pasyIoniascs B pe3yasrare MoJauMep-
Has MOJIEKYJIA CBOPAYMBAJIACH TAKHUM JKE
006pa3oMm, KaK IPUPOAHBII OEIOK, 1 06J1a-
Jlajia BCEMU ero cBOMcTBAMH. Kak nmucasn
YYEHBIN: «3a J1BA T'O/1a MBI O€3 TPYy/jA CHH-
TE3UPOBAIN MHOMKECTBO MOJIUNIENITU/IOB
anuHOM 6osiee 200 aMUHOKHCIIOT.

B cepennte 1996 1. KeHT OCTABUII UH-
CTUTYT ¥ OCHOBAJI (PApMALIEBTHYECKYIO
KoMmnaHuio Gryphon Sciences. OH XOTe
IIOCTABUTh HA KOMMEPUYECKYIO OCHOBY
MOJIyYEHUE «CUHTETHYECKUX MUKPOOEI-
KOB», KOTOPBIE, I10 €O MHEHMIO, K KOHILY
IECITUNECTHS JTOJLKHBI OBIIU OBl BBITEC-
HUTb C PBIHKA PEKOMOWHAHTHBIE OEJIKH.
ITo3ke KOMITAaHUSI COCPEJOTOUYNIACh HA
pa3paboTKe JIEKAPCTBEHHBIX IIpEIapa-
TOB, U CJIOBO <«Sciences» B €€ Ha3BAHUH
cMeHWIOCh Ha <«Therapeutics». Kent
OCTABAJICA JHUPEKTOPOM II0 HAYYHON
vactu 0 2001 1, moKa HE MOIy4drsI MeC-
TO nTpodeccopa B YUKArCKOM yHUBEPCH-
Tere. Ceruac OH JINIIb U3PEIKA KOHCYJIb-
Tupyer Gryphon.

[Tocne peopranu3anuyu B KOMIIAHUH
MOSABWJIOCH NOJpPa3Je/IeHHe, 3aHUMA-
Ioleecsd CO3/JaHUEM JIEKAPCTBEHHBIX
npenaparos. KoMMepuyeckuil ycrex
npumen B 2002 1., Koraa gapmalies-
TUYECKHUI TUTaHT Roche COTNACHICS
3aratuTh $155 MIIH. 32 3KCKIIO3UB-
HO€ IIPAaBO HA IMPOJAXKY 3PUTPONOI-
TUHA, CUHTE3UPOBAHHOTO B Gryphon.
PeKOMOMHAHTHAS BEPCUS ATOT'O OEJIKO-
BOT'O IPOJYKTA, UCIIOIb3YIOIETOCH JIs
JIEYEHUA AHEMUH, OTHOCHUTCA K YHMCITY
Hanbojiee KOMMEPUYECKH BBIIOJHBIX
OMOTEXHUYECKUX IIPENAPATOB. Ero ro-
JIOBBIE MPOJAXKU JOCTUTAIOT IO BCEMY
Mupy $7 MIpP/.; CETOJH OCHOBHOI IIPO-
U3BOAMTEND IPUTPOIIOITUHA — KOMIIA-
Hua Amgen.

DPUTPONOITUH, CUHTE3UPOBAHHBIN
Gryphon, 6onee 3(PPEKTUBEH TIPU JiE-
YEHUH AHEMUH Y MBIIIEH U KPBIC, KAK
1 PEKOMOMHAHTHBIN BAPUAHT, U IIPU
3TOM 060JI€€ OJHOPOJEH IIO COCTABY.
K Tomy e OH OCTa€TCAd AKTHUBHBIM
B 2—3 pa3a JoblIe, YEM HECUHTETUYEC-
KUI IPOAYKT. A 3HAYUT, METO/bI, KOTO-
PBIMU OJIB3YIOTCS XMMHUKH-CHHTETHKNA
IIPH CO3JJAaHUH JIEKAPCTB, 60JIE€ TOHKHUE
1 U3OIIPEHHDBIE, YEM T€, YTO IIPUMEHA-
IOTCA B TEHHOM MHKEHEPUU.

Hcmonb3ysa MeTO/, OCHOBAHHBIN HaA
pa3paboTKaX ydeHbIX U3 YKeHeBCKOro
YHUBEPCUTETA, XUMUKU U3 Gryphon
BKJIIOYMJIM B IIENTUJHBIA OCTOB MO-
JIEKYJIBI 3PUTPOIIOITHHA HEOOBIYHYIO
AMHHOKHUCIOTY, HE BXOJAILYIO B YHUCIIO
20 OpUPOJHBIX AMHHOKHCIOT. OHa
BBITIOJIHAJIA POJIb AKOPH, 34 KOTOPBIA
K IIENTHUAY LEIUIAJIUCH IMOJUMEPHBIE
nenu. Pazoyxas, Kak rybka, oHU 3a-
MEJJIANINA BBIBEJEHUE 3PUTPOIOITU-
Ha M3 OPIraHM3Ma, U OH JOJIbIIE OKa-
3bIBAJI CBOE OarOTBOPHOE JEHCTBHE
Ha KposoTBOpeHHe. Kpome TOroO,
MOJHUMEPHBIE «JOBECKW» 3AMMILAIOT
3PUTPOIIOITUH OT (PEPMEHTATHBHOI'O
paciervIEHUA U OCJIA0/IAI0T UMMYHHBIA
OTBET, MHOTI/Jd BO3HUKAIOMUI Y ITAI[U-
€HTOB IIPU IIPUEME PEKOMOMHAHTHOI'O
3PUTPOINIOITUHA.

Hukaxkom peakiuu Ha NOABIEHUE HO-
BOT'O 3PUTPOIIOITUHA CO CTOPOHBI EI'0
HBIHEIIHUX POU3BOAMUTENEN TOKA HE
noctynano. Cnocod, KAKUM OH ObLI TO-
JIy4€H, CYIIIECTBEHHO OTINYAETCA OT TEX,
KOTOPBIE OCHOBBIBAIOTCS HA TEXHOJIOIUHU
pexom6buHanTHBIX JHK, 1 Brionne mo-
JKET OBITh 3allaTeHTOBAaH. HO KoMnaHus
Amgen CTOUT HA CTPAXKE CBOETO «OJIOK-
OacTepar, TAK YTO BO3MOXKHBIE Cy/I€OHbIE
Pa3oUpaTENLCTBA HU I KOI'O HE CTAHYT
CIOPIIPHU3OM.

Bonpeku npornosam Kenra, apa je-
KapCTB HA OCHOBE MUKDPOOEJIKOB MOKa
He Hacrynuia. Ho cuHTes apurpos-
THHA, KOTOPBIA MOMKET CTATh IEPBLIM
OEJIKOBBIM MPENAPATOM, MOJIYyYEHHBIM
OT Hayajlad JO KOHIA XHMUYECKUMU
METO/JAMHU, JEMOHCTPUPYET MIHMPOKHE
BO3MOKHOCTHU 3TUX CIIOCOOOB B TOM,
YTO KACAETCA IOJydEHMs IIOJIMUIIEIN-
THJIOB JUIMHOW 70 250 aMHHOKUCIOT
U MAHUIYJALUNA ¢ HUMU. B 1uanason
IOI4/1AI0T TAKHE LI€HHBbIE B (PAPMAKO-
JIOTUYECKOM OTHOIIEHHM OEIKH, KaK
daxropsl pocrta. Certuac Gryphon pa-
0OTaeT C OENKAMU — <«3EPKAJIBHBIMU
OTOOPAKEHUAMH», KOTOPBIE MOKHO UC-
IOJIb30BATh I CKPUHMHIA ITOTEHIU-
AJIbHBIX JIEKADCTBEHHBIX BEIECTB. B ee
IUIAHBI BXOJUT ITOJIy4€HUE UHIHOUTOPA
BHY 1 CHHTE3 Pa3INYHBIX [JUTOKUHOB
(CUrHAJIBHBIX O€JIKOB). M
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aeviag wacre MO3ed

Ayraac ®uaas

KAETKM TAUM, HO KOTOPbIE YYEHbIE MOABEKO HE OOPALLOAU
HUKOKOTO BHUMAOHWS, UMPQAKOT B MPOLECCAX MNAMSITA, OByYeHUs
N MBILLAEHUSI HE MEHEE BAXKHYIO POAb, YHEM HENPOHDI,

B HegaBHO ONy6IMKOBAHHOM KHUI'E
«ObmaBa Ha M-pa Anbbepra» (Driving
Mr. Albert) pacckazaHa MOOJJIUHHASA
UCTOPpUA IaTonoroanaroma Tomaca
Xapsu, KOTOpHIH B 1955 1. mpous-
BEJI BCKPbITHE AIbOEPTA DUHIITENHA.
Boeinmonnus padory, XapBu CaMbIM He-
IOYTHUTEIbHBIM OOPa30M 3a6paj1 MO3T
YUEHOTO JIOMOH, 1€ B TeueHue 40 et
XPaHHJI €0 B IJIACTUKOBOM G6aHKE C Jie-
3UHQUITUPYIOMIEN KUJIKOCTBIO. Bpems
OT BPEMEHM ITATOJIOIOAHATOM OTAABAJ
MaJIEHbKUE CPE3Bl MO3IOBOM TKAHU UC-
CJIEJOBATEIAM U3 PA3HBIX YACTEH CBETA,
IIBITABIIUMCS BBIACHUTH IPUYUHBL T'€-
HUAIBHOCTU DHHIITENHA. Korjga Xapsu
rnepeBaIniio 3a 80, OH MOI'PY3UJI OCTAT-
KW MO3I'a B 6ara’KHUK CBOETO «BbIonKa»
1 IIOBE3 BO3BPAIATh UX BHYYKE I'€HHS.

OJHON M3 TEX, KTO HU3ydyal Ccpe-
36l MO3TOBOH TKAHW ODUHIITEHHA,
Obs1a Mapuan [danmonyg (Marian
C. Diamond) — aBTOPUTETHBIN I'MCTO-
gor n3 KannudopHUNCKOrO YHUBEP-
curera B bepkau. OHA yCTAHOBUIIA,
4TO YHCJIOM U PA3MEPAMU HEPBHBIX
KJIETOK (HEMPOHOB) I'OJTOBHOW MO3T
BEJIUKOI'O (PU3NKA HUYEM HE OTIMYA-
€TCA OT MO3I'a OOBIYHOI'O YEJIOBEKA.
Ho B acconuaTuBHOMN OOJACTU KOPHI,

OTBETCTBEHHOM 34 BbIcmIME (HOpP-
MBI MBICJAMTENbHON [EATENbHOCTH,
JariMoH]T O6HApYKMUIA HEOOBIYANHO
00JIbIIOE KOJIHMYECTBO BCIIOMOTATENb-
HBIX 3JIEMEHTOB HEPBHOMU TKAHU —
KJIE€TOK Heuporauu (rauu). B mosre
OUHIITENHA UX KOHIEHTPALMsI ObLIa
HAMHOTO OOJIbIIIE, YEM B I'OJIOBE CPE/JI-
HECTATUCTHUYECKOTIO AJIbOEPTA.
JIro6ombITHOE coBHajgeHue? Bo3s-
MOHO. HO cerosins ydeHsle Ioay4aioT
BCE OOMbUIE JAHHDIX, YKA3BIBAIOMNUX Ha
TO, YTO TJIMAJIbHBIE KJIETKH HUI'PAIOT I'O-
pasno 6osee BAKHYIO POJb B AEATENb-
HOCTH MO3I'd, YEM IIPEJNOJIAraJoch
panee. Jlonrue AeCATWIETUS BCE BHU-
MaHHe (PU3UOJIOTOB OBIIO COCPESOTO-
YEHO HA4 HEHMPOHAX — IVIABHBIX, IO UX
MHEHHIO, IPUEMOINIEPEJATYUKAX MO3I'A.
XOTs ITINATBHBIX KIETOK B 9 pa3 00Jib-
1ie, 9YeM HEHPOHOB, yY€HbIE OTBOJMINA
M CKPOMHYIO POJIb 3JIEMEHTOB, NOJZIEP-
JKUBAIOIIMX JKU3HEJEATENIbHOCTD MO3T'd
(TPAHCIIOPT MUTATENbHBIX BEILECTB
13 KPOBEHOCHBIX COCYZOB B HEMPOHBDI,
MO/JIEPKAHUE HOPMAJIBHOTO 6anmaHca
HOHOB B MO3re, 06€3BpeXNBAHNE 6O-
JIEBHETBOPHBIX MUKPOOOB, YCKOIb3HYB-
HHUX OT NPECTEJOBAHNUA HUMMYHHONU
CHUCTEMBI, U T. I.). A TEM BPEMEHEM HEII-

POHBI, TTOJI/IEPKUBAEMBIE TTIMEH, OBUIH
BOJIBHBI OOIIATBCS JPYT C IPYIOM YEPES
KPOIIEYHbIE KOHTAKTHBIE TOYKMU (CH-
Harchl) 1 (POPMUPOBATH CJIOKHEHNIIINE
CETU COEJUHEHMH, 61aro/1apst KOTOPBIM
MBI JIyMa€M, BCHOMHUHAEM TIPOIUIOE I
UCHBITBIBAEM PAJIOCTh.

HeunsBecTHO, KaK JIOJITO NPOCYIIECT-
BOBaJIA OBl €IIE TAKAS MOJIENb YCTPOI-
CTBA MO3Ta, €CJIU 6B HE HEJJABHO OOHA-
PYKEHHBIE (DAKTBI, CBU/IETEILCTBYIOIINE
O TOM, YTO HA NIPOTSKEHUH BCEM )KM3HN
4es1oBeKa (0T NEPHUO/A SMOPUOHAIBHO-
I'O Pa3BUTHA U /IO IVIyOOKOI CTAPOCTH)
HENPOHBI U ITIUS BEJYT BECbMA OKUB-
JIEHHBIN U AJIOT. I711s BiIusieT HA 06pa-
30BAHME CUHAIICOB M IIOMOTAET MO3TY
OIIPENENATh, KAKUE HEPBHBIE CBS3U
YCWINBAIOTCS WIN OCJIA0€BAIOT C TEYE-
HUEM BPEMEHHU (3TH U3MEHEHUS HATIPSI-
MYIO CBSI3AHBI C IIPOLIECCAMU OOIIEHUS
U JOITOCPOYHON namMaTh). ITocnennue
HCCIEOBAHUS TOKA3AJIU, YTO IJTHAJIb-
HBIE€ KJIETKU OOIIAIOTCSA M JIPYT C JIPY-
TOM, BJMSSI HA JIEATEIbHOCTH MO3Ta
B 11esioM. Heripo6uosorn ¢ 601p1on
OCTOPOKHOCTBIO HAJIEISAIOT IJIUIO HO-
BBIMU TTOJTHOMOYUAMH. OJJHAKO MOXK-
HO BOOOPA3UTh, KAKOE BOJIHEHHUE OHH
HUCITBITBIBAIOT IIPH MBICJIH O TOM, YTO P

TAMIAABHBIX KAETOK (KpQCHbIE) B HOLLEM FOAOBHOM MO3re 1 APYTMX OTAEAOX HEPBHOW CUCTEMBI B 9 pa3 BOAbLLE, YEM HEMPOHOB.
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ACTpOUUTHI

QKTUBUPYIOT

OTAQAEHHbIE  HEMPOHDI
1 CMOCOBCTBYIOT POPMUNPOBAHNIO MAMSITHA.

GOJIBINAsA YACTh HAIIEIO MO3rd MOYTH
HE M3y4€Ha U, CJIE/IOBATEIBHO, MOXKET
€IIle PACKPBITH MHOKECTBO TAMH.

[AMAABbHbIE KAETKM obLualoTCS
C HENPOHOMU
Mpbl IpeAcTaBIsieM ceb6€ HEPBHYIO CHUC-
TEMY B BH/JIE IEPETJIETEHMS TIPOBOJIOB,
COEIUHAIOIMMNX HEUPOHBL. Kaxabin
HEUPOH CHAOXKEH OJIHUM /IJIMHHBIM
OTPOCTKOM — aKCOHOM, IEPEHOCIIIUM
NEKTPUUECKUE CUTHABI OT TEJIA HEM-
pPOHA K PACHIMPEHHBIM Y4aCTKAM Ha
€ro KOHII€ — AaKCOHHBIM TEPMUHAJISAM.
Kaxxgass TepMHHa/JIb BBICBOOOXK/IAET
B CHUHAIITUYECKYIO IIEJb MOJIEKYJIBI
XUMHUYECKOTO MOCPEJHHUKA — HEUPO-
TPAHCMUTTEPA, KOTOPBIE JOCTUTAIOT
COOTBETCTBYIOIIUX PELENTOPOB HaA
KOPOTKMX BETBAMIUXCA OTPOCTKAX
(AeHaApuUTaAX) COCEAHErO0 HEHPOHA.
IIpocrpancrsa MexXJay HEWMPOHAMMU
M AKCOHAMH 3AIIOJHEHBI MACCOM pa3-
HOOOPA3HBIX KJIETOK Imuu. K Tomy
BPEMEHH, KAK CKOHYAICSI DUHIITENH,
HENPOOUOJIOTH YXKE MOJO3PEBAIH, YTO
IJINAJIbHBIE KJIETKHA NIPUHUMAIOT y4dac-
THE B NepepaboTKe MHPOPMAIIUU, HO
JIOKA3aTENbCTB Y HUX HE ObLIO. B KOHILIE
KOHIIOB OHH OCTABWJIH IJIMIO B IIOKOE.
IIprynrHA TOT'O, YTO YUYEHBIE HE CMOT-
1 OOHAPYXMUTb OOMEH CUTIHATAMU

OB3OP: AU

MEXKAY INIMAIBHBIMHU KIETKAMM, OTYAC-
TH ObUIA CBA3aHA C HECOBEPHIEHCTBOM
MeTOJMK. HO IIaBHBIMU BHHOBHHKA-
MH HEY/Ja4 ObUIM CAMHM HUCCJIENOBATE-
JIM, ONIMOOYHO CUYUTABIIHUE, YTO €CIU
KJIETKH TJIMM HA/I€JIEHBI CTIOCOOHOCTDIO
K OOIIEHUIO, TO OOMEHUBATBHCA UHPOP-
MAaIlMEN OHMU JIO/DKHBI TOYHO T4K XK€,
KAaK 1 HEHMPOHBI, — C ITOMOIIBIO JJIEKT-
PHUYECKUX CUTHAIOB. [Ipeanonaranocs,
YTO KJIETKH IJIMU TOKE JIOJDKHBI T€HE-
pUPOBATH IEKTPUYECKHUE HMMITYJIbChI
(TToTeHuuanel AEMCTBUA), CTUMYIN-
pyiomue BbIOPOC B CHHAIITUYECKYIO
1IE€JIb HEUPOTPAHCMUTTEPOB, KOTOPBIE,
B CBOIO OYEPE/b, BBI3BIBAIOT UMITYJIb-
CHl B JIPYI'UX KJIE€TKax. Mccaenosarenu
OOHAPYXXHUJIHM, YTO IVINAJbHBIE KJIETKH
061271a10T HECKOJIBKUMU THUIIAMU MOH-
HBIX KaHAJIOB, OTBETCTBEHHBIX 34 I'€HE-
PHUPOBAHHUE JIEKTPUUECKUX CUTHAIOB
B AKCOHAX, HO OHM IIPEATIOIOXKUIIN, YTO
3TU KAHAJIBI HYXKHBI IJIMA NIPOCTO IS
TOT'O, YTOOBI YYBCTBOBATb YPDOBEHDb dK-
TUBHOCTH COCEJHUX HEHMPOHOB. BhIIO
YCTAHOBJIEHO, YTO MEMOpAHA IJINAJIb-
HBIX KJIETOK HE 00J1a/1a€T CBONUCTBAMH,
HEOOXOJMMBIMHU JIJIsI IPOBEJEHUS T10-
TEHIUAJIOB AencTBUsA. Heripobuosory,
OJIHAKO, YITYCTHJIU U3 BUJY OJIHO OOCTO-
ATEJILCTBO, KOTOPOE yAAJIOCh OOHAPY-
JKMTb TOJIBKO 6JIArOJIapsi COBPEMEHHBIM

* AOATVIE ASCITUASTUS YYEHbIE MOAAraAU, YTO EAUHCTBEHHbIE KASTKM B TOAOBHOM
MO3re 1 ARYrUX OTASACX HEPBHOW CUCTEMbI, CTTIOCOBHbIE K OBMEHY CUTHOAAMU, —3TO
HeMPOHbI. KAETKAM rrm OTBOANAACH CKPOMHAS POAb BCTTIOMOTATEAbHBIX SAEMEHTOB

HEPBHOW TKOHW.

* COBPEMEHHbIE NCCASAOBAHMS MOKA3BIBOIOT, YTO KAETKM TAMUM OOMEHMBA-
IOTCS1 U C HEMPOHAMU, U MEXAY COBOM MOCAQHUSIMU O HEMPOHHOW OKTUMB-
HOCTU. OHM CNOCOBHbI M3MEHSTb HEMPOHHbBIE CUTHAABI HO YPOBHE CUHAMTU-
YECKNX KOHTAKTOB MEXAY HEMPOHAMM N BAUSITL HO OOPA30BAHME CUHAMCOB.
* TakMm 0B6PA30M, MAKSI MOXKET UrPATb PELLAIOLLYIO POAb B MPOLLECCOX OOYHYEeHUS
1N NOMSTH, A TAKXKE YYOCTBOBATH B BOCCTOHOBAEHMM MOBPEKAEHHbBIX HEPBOB.

METO/JAM HCCIEJOBAHUSA: TJIMAJIbHbIE
KJIETKH II€peNaAIoT APYI APYry COO06-
IIEHUS C TTOMOINBIO XUMUUYECKUX, 4 HE
3JIEKTPUYECKUX CUT'HAJIOB.

BaxHbIl BKIQJ B TOHUMAaHHUE MEXa-
HHU3MOB, IO3BOJIAIOMUX IVIMU PACHO3-
HAaBATbh HEUPOHHYIO AKTHUBHOCTD, ObLI
caenan B cepeaune 1990-x 1T, KOrja
Y4EHBIE OOHAPYKIJIU B MEMOPAHAX IJIN-
ATTBHBIX KJIETOK PELIENTOPHI, pEarupyro-
mye Ha PAa3HOOOPA3HbIE XMMHYECKHE
BEMIECTBA, BKIIOYAsd M HEUPOTPAHC-
MUTTEDPBL. DTO OTKDBITME HABEIO HUX
Ha MBICJIb, YTO KJIETKH IJINU CIIOCOOHBI
OBIIATHCS JIPYT C APYIOM C IMOMOIIBIO
CUI'HAJIOB, KOTOPBIE HE PACIIO3HAIOTCH
HEPBHBIMU KJIETKAMHU.

DKCIIEPUMEHTAIBHO OBUIO YCTAHOB-
JIEHO, YTO ITOKA3ATENEM aKTUBALIUHY IJIH-
AJIbHBIX KJIETOK CIYXKHT ITOTJIOIEHHE
UMHU KaiblUA. Ha OCHOBAaHMH 3TOro Ha-
OJII0/IEHMS YUEHBIE PA3PA0OTAIN METO/,
TO3BOJISIIONINI BU3YAIBHO OIIPEIEIISATD,
06J1aZ1AI0T I TEPMHUHAJIbHbBIE IIBAH-
HOBCKUE KJIETKU (OJUH U3 THIIOB IJIM-
AJIbHBIX KJIETOK, OKPYKAIOIMX CUHATICHI
B 06J1ACTU KOHTAKTA HEPBOB C MBIIIECY-
HBIMH KJIETKAMH) YYBCTBUTEIBHOCTBHIO
K HEPBHBIM CHUTHAJIAM, MPUXO/SIIUM
K 3THUM CHMHAIICAM. BbUIO ITOKA3aHO, 4TO
MIBAHHOBCKHE KJIETKH JIEHCTBUTEIBHO
pearupyioT Ha CUHAIITHYECKUE UMITYJIb-
Cbl M YTO TAKasd PEAKIIMsA CONPOBOXK/A-
€TCA NPOHUMKHOBEHMEM B HHUX MOHOB
KaJTBLIMSL.

Ho orpaHu4MBaeTCs JIM YIACTHE TTTHN
B HEPBHBIX IIPOLECCAX TOIBKO «ITOJICITY-
MHMBAHUEM» HEUPOHHBIX IIEPETOBOPOB?
Beap MBAHHOBCKUE KJIETKU OKPYXAIOT
AKCOHBI KaK B 06JIACTH CUHAIICOB, TAK U
10 XO/ly HEPBOB B PA3HBIX YACTAX TEJIA,
a TAUAaTbHBIE KJIETKU APYroro THUIIA
(ONMUTroIEHAPOLUTEL) 0OPA3YIOT O0O-
JIOUKH BOKDPYI' aKCOHOB B LIEHTPAILHOM
HEPBHOM cucreme (T.e. B I'OJOBHOM
U CIHUHHOM MO3re). COTPyIHUKH J1a00-
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OnavropeHaApoOLMT

CuHapitmye
ny3blpex

CuHANTMYeckas
LeAb

[MoteHuman
AEVCTBUS

—— AKCOHHOS
L TePM1HOAb
% \

|
——L oo
pAHCMUTTEP

AeHapuT

CuHanc

AeHpput

TAMIS1 U HEMPOHBI PABOTAIOT B FOAOBHOM M CMIMHHOM MO3re COAQCOBAHHO. HEMPOH NOCHIAQET MO OKCOHY CUTHOA, KOTOPbIV
yepes CUHAMTUYECKYIO LLEAb AOCTUTAET ASHAPUTA APYION HEPBHOM KASTKW. ACTPOLMTLI MOCTABASIHOT HEMPOHAM MUTATEABHbIE
BELLECTBA, A TAKXKE OKPYXXAKOT CUHAMCHI U PETNYAVPYIOT NX AEITEABHOCTb. OAUTOAEHAPOLMTBI BEIDAOATHIBAKOT MUEAWH

1 0BPA3YIOT BOKPYI AKCOHOB M30OAVPYIOLLME MUEAMHOBBIE OBOAOYKN. KOTAQ SAEKTPUYECKUM CUTHAA (MOTEHLMAA AEVNCTBUST)
AOCTUraeT AKCOHHOW TEPMUHAAM (CM. BPE3KY), OH 30CTOBASIET MY3bIPbKN C HENPOTPAHCMUTTEPOM (CUTHOABHBIMY MOAEKYAQMM)
nepemMeLLaTbcsl K MeMOPAHE 1 BbICBOOOXAOTb CBOE COAEPXKMMOE B CUHAMTUYECKYIO LLEeAb. MOAEKYAbI HEMPOTPOHCMUTTEPA
AMODYHANPYIOT HYepes y3KyIo CUHAMTUYECKYIO LLEAb K ASHAPUTHBIM PeLenTopaM. TOYHO TAK XKe OCYLLECTBAJETCS NepeAQya
HEepPBHbIX CUTHAAOB 1 B NepudepmnyecKomn HEPBHOW CUCTEME, HO 3AECH MUEANHOBBIE OBOAOYKM BOKPYT OKCOHOB OBPA3YIOT

LLIBAOHHOBCKME KAETKN.

paropun HaltmoHaJIbHOTO UHCTHUTYTA
3IPABOOXPAHCHUS PEUIJIN BBIICHUTD,
CIIOCOGHA JIN TTINS OTCIICKUBATD U HEPB-
HBIC CUT'HAJIBI, PACIPOCTPAHAIOIINECS
10 4KCOHAM B HEPBHBIX Llemiax. U ecin
TAKOE OOIIEHUE MEXKY IJIMEN U HEUPO-
HAMH CYIIECTBYET, KAKHME MCXAHU3MBbI
JIEKAT B €I'0 OCHOBE U, YTO €IIIE BAKHEE,
KaK BJIMAIOT HA PabOTY ITIHAIBHBIX KIIC-
TOK <«IIOACAYIIAHHBIC> UMH HEPBHBIC
cooomeHus?

YTOOBI OTBETUTD HA 3TU BOIIPOCHI, MBI
KYJBTUBHPOBAJIM CEHCOPHBIC HEHPO-

HBI (KJIETKH JIOPCAIbHO-KOPEMIKOBOI'O
ranraus, JJKI) MbIIIM B CHEIMaAIbHBIX
J1Aa60PATOPHBIX YALIKAX C JJIEKTPO-
J1aMU, C MOMOIIbIO KOTOPBIX MOKHO
OBLJIO BBI3BIBATH IMOTEHITHAJIBI IECUCT-
BUS B AKCOHAX. B OJJTHW 4YalllKu C HEN-
POHAMHU MBI J1OOABUJIN HIBAHHOBCKUE
KJIETKH, B JPYTUE — OJIUT'OJIEH]IPOIU-
Thl. HEO6XO MO OBIJIO OJJTHOBPEMEHHO
KOHTPOJIMPOBATh AKTUBHOCTH U AKCO-
HOB, 1 IVIMU. 324 AKTUBHOCTbIO HEPBHBIX
U TJIMAJIBHBIX KJIETOK MbI CJICIUIA BU-
3yaJIbHO, BBO/ISI B HUX KPACUTEJb, KOTO-

PBIN TPU CBA3BIBAHUU C NOHAMH Kalb-
Ul JIOJDKEH ObLIT (DJIIYOPECIIUPOBATD.
Korga nmo akcony npoo6eraer HepBHBIN
UMIOyIbC, MOTEHIIMATO3ABUCHUMBIC
MOHHBIE KAHAJIBI B HEHPOHHON MeMO-
paHe OTKPBIBAIOTCA, U MOHBI KAJIbIIHA
IIPOHUKAIOT B KJIETKY. CJI€JOBATEIbHO,
pacnpoCTpaHEHUE HMIIYJILCOB IO
AKCOHAM JJOJDKHO COIIPOBOXK/AATHCA
3€JICHBIMHU BCIIBIIIKAMH BHYTPHU HEM-
ponos. ITo mMepe pocTa KOHLIEHTPA-
UM KaJAbLUsA B KaeTKe (PIyopecleH-
U JO/DKHA CTAHOBUTBCA spue. Ee )
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WHTCHCUBHOCTh MOJKHO H3MEPHUTH
C MOMOIIBIO (HOTOIIEKTPOHHOI'O yM-
HOKUTEJIS, 4 ICKYCCTBEHHO OKPAIICH-
HBIE U300PAKEHUS CBETSIIEICSH KJIETKU
BOCIIPDOM3BECTH B PEATTBHOM BPEMEHU
Ha 3KpaHe MoHuTOpa. EC/IN rinanpHbe
KJIETKUA PEATUPYIOT HA HEPBHBIC CUT'HA-
JIbl ¥ TOIJIOMIAIOT B 3TO BPEMSI MOHBI
KaJIBLIMS U3 OKPYKAIOIMIEH CPEJIbI, OHU
TOXKE JOJDKHBI 3ACBETHUTHCS — TOJIBKO
HEMHOTI'O TIO3/JHEE, YEM HEMPOHBL

AcTpoumnt

CUrHAABHASI MOAEKYAQ

benok,
CB$13bIBAOLLNIA
HEWNPO-
TPAHCMUTTEP

Cu/isl B 3TEHEHHOHM KOMHATE U HaTIPsI-
JKEHHO BIVIA/IBIBAACH B 9KPaH MOHUTO-
pa, MbI ¢ 6uonorom berom CrUBEHCOM
(Beth Stevens) cobUpannCh NPUCTYIIUTD
K 9KCIIEPUMEHTY, HA IIOJATIOTOBKY KOTO-
pOro y HacC yuulo HECKOJIBKO MECALEB.
Ha Br/IodyeHue CTUMYIATOPA HEMPOHBI
JKTI TyT K€ OTpearupoBaiv U3MEHEHU-
€M LBETA: 110 MEPE YBEJIMYEHMS KOH-
LEHTPALUH KAJIbIHA B UX AKCOHAX OHU
NPEBPATUIMCH U3 CUHHUX B 3€JIEHBIE, 3d-

1

* TayTamMarT

TEM — B KPACHBIC U, HAKOHELI, IT06EIICTH.
IToHaYaIly HU B MIBAHHOBCKUX KJICTKAX,
HHU B OJINTO/ICH/IPOLIUTAX HUKAKUX H3-
MEHEHUI HE OOHAPYKHUIOCh, HO CITyCTS
15 JOATHUX CEKyH/T OHU, TOJJOOHO €10Y-
HBIM JIAMIIOYKAM, HAYIN 3aIOPATHCS.
KaKHM-TO HEBEJJOMBIM O6PA30M KJIECTKU
[JIMA TIOYYBCTBOBAIN, YTO IO AKCOHAM
MMPOGETAIOT UMIIYJIbCHI, 1 OTPEArNpOBa-
JIX Ha TO COGBITUE YBEJIMYCHUEM KOH-
[EHTPALINH KAJbLIUA B IIUTOIUIA3ME.

Kanbumn

ACTPOLMUTBI PEFYAVPYIOT CUHAMNTUYECKYIO NEPEAQYY CUTHAAQ HECKOABKMMWN CMOCOBAMU. AKCOH NepeaaeT HEPBHbIN

CUrHOA AEHAPWTY 30 CYeT BbIBPOCA HEMPOTPAHCMUTTEPA (0603HAYEH 3EAEHbIM LIBETOM) — B AOHHOM CAy4Q€e AyTaMara.
Kpome Toro, akCoH BeIcBOGOXKACET ATD (OKeATsIN). DTN COEeAMHEHNS BbI3BIBAKOT NepeMeLleHne KaAbLMS (PrUOAETOBbIN)
BHYTPb QCTPOLMTOB, YTO MOBGY>KAQET UX BCTYMUTb B OBLLEHME APYT C APYTOM 30 CHET BbICBOOOXAEHMST COBCTBEHHOTO AT,
ACTPOLMUTBI MOTYT YCUAUTL MEPEeAQYy HEPBHOIO CUIHOAQ C MOMOLLLBIO BEIOPOCA TAKOrO K& HEMPOTPAHCMUTTEPA (AYTAMATA)
UAN OCAQBUTb CUTHOA MYTEM MOTAOLLEHNSI HENPOTPAHCMUTTEP A UAK BbIOPOCA CBSI3bIBAKOLLMX €ro 6EAKOB (CHHME). Kpome
TOro, ACTPOLMTEI MOTYT BBIAEAUTE CUTHOABHBIE MOAEKYAbLI (KDACHbIE), KOTOPbIE 3ACTABST AKCOH YBEANYUTL UAM YMEHbBLUUTb
BbIOPOC HENPOTPAHCMUTTEPA, KOTAQ OH BO3OOHOBUT UMMYALCALMIO. MOANPUKALLNS CBSIZEN MEXAY HENPOHAMWM — OAMH U3
CNOCOBOB, C MOMOLLBIO KOTOPbLIX FOAOBHOM MO3I KOPPEKTUPYET CBOW PEAKLIMM HO PASAPKUTEAM MO MEPE HAKOMAEHMS
OMbITA — TAK MPOUCXOAUT NpoLEecc 0bydyeHns. B nepndepmnyeckon HEPBHOM CUCTEME CUHAMCHI OKPYXKEHbI HE ACTPOLMTAMM,

A LWBAHHOBCKMMU KAETKAMU.

26 B Mupe nayku

b 2004



Kaapbl dUAbBMA (OKPACKQ MCKYCCTBEHHAST), OTCHATOTO C MOMOLLbIO AQ3E€PHOM KOHPOKAABHOM MUKPOCKOMUM, MOKA3bIBAIOT,
YTO TAMOABHBIE KAETKM CMOCOBOHbBI PEArMPOBATh HO OBMEH CUTHAAOMM MEXAY HEMPOHAMU. CEHCOPHbIE HENPOHDI (ABE
KpYrHble kKaeTku amameTpom 20 MUKPOH) (A) n 6oree MEAKME LLBAHHOBCKME KAETKM OblAM MOMELLLEHbI B KYABTYPOABHYHO
CcpeAy, COASPXALLYKO MOHbI KOABLIMS. B KAETKM BBOAMACS KPACUTEADL, KOTOPBIN NPW CBS3bIBAHUN MOHOB KOABLLMS HAYMHAA
dAyopecumpoBaTb. CTUMYASILIMSG HEMPOHOB 3AEKTPUYECKNM TOKOM HEGOABLLIOTO HAMPSHKEHMST 3ACTABASIAC UX TEHEPWPOBATbL
PACMPOCTPAHSIKOLLMECS MO AKCOHAM (AAUHHBIE AUHUI) UMMYABCHI (MOTEHLMAOABI AENCTBUS). HENMPOHDLI MPU STOM TYT XKe
HAYNMHOAM GAYOPECLMPOBATL (), YTO YKA3BIBOET HA MPOHUKHOBEHWE B HUX KOABLMSI YEPE3 OTKPbIBLUMECS MOHHbBIE KOHOAbI

B MeMOpaHe. CrycTs 12 cekyHA (C), KOTAQ HEMPOHbI MPOAOAXKAAM TEHEPUPOBATL PA3PSIAbI, HOYAAM CBETUTLCS M LLIBAHHOBCKME
KAETKM — T.€. B OTBET HO PACMNPOCTPAHEHNE HEPBHBIX CUTHAAOB MO AKCOHAM OHM TOXKE HAYOAM MOTAOLLLATE KOAbLAM 13
BHEKAETOYHOWM Ccpeabl. Yepes 18 cekyHa nocAe a1oro (d) cBeYeHME OXBATUAO elle BOAbLLEE KOAMYECTBO TAMAABHBIX
KAETOK, MOYYBCTBOBABLUMX CUrHOAbI HEMPOHOB. KAK BUAHO 13 MPEACTABAEHHOM CEPUM KOAPOB, AMS «OACAYLLMBOAAO»
HEMPOHHbIE COOBLLEHMS MO BCEMY XOAY KOMMYHUKALMOHHBIX AVHUIA, O HE TOABKO B OBAQCTV CUHAMCOB, A€ MPUCYTCTBOBAA

HEeNPOTPAHCMUTTEP.

TAMaAbHbIE KAETKM obLatoTe
APYr c Apyrom
Ham y1a/10Ch TOKA3aTh, 9TO IVIKSA CIIOCOOHA
PaCrIo3HABATH UMITYJIbCHYIO AKTUBHOCTD
B AKCOHAX, pearupys Ha HEE MOIVIOMEHH-
€M Ka/IblIA. B HEMPOHAX OH AKTUBUDPYET
epMEHTDI, OTBETCTBEHHBIE 32 BLIPDAOOTKY
HENPOTPAHCMUTTEPOB. BioIHE BEPOAT-
HO, 4TO IOCTYIVICHUC KAJIBITHS B ITTMAJIb-
HbIE KJIETKH TAKKE BbI3bIBAET AKTUBALIAIO
(hepMEHTOB, CBA3AHHBIX C PA3BUTHUEM Ka-
KOH-TO peakunu. Ho kakor?
Hccneposanue eme OJHOIO THNA
I'JIMAJIBHBIX KJIETOK — 4aCTPOIMTOB,
TPAHCHOPTUPYVIOINUX IIHUTATC/IbHBIC
BCHICCTBA M3 KANIWUJUIAPOB B HCPBHBIC
KJIETKH Y HOJJCPKHUBAIOIMMUX OMNTH-
MQJIBHBIH YPOBEHb MOHOB, HEOOXOU-
MBI Il TEHEPUPOBAHUSA HEPBHBIX
UMIIyJIbCOB B OKPYKAIONECH HEUPOHDI
cpese (BKI0YAs U yJaJIeHUuE M30bITKA
HEHPOTPAHCMUTTEPOB M HMOHOB, BbI-
CBOOOXK/JAEMBIX HEMPOHAMH BO BpEMsH
I/IMHY}I})CS.IU/II/I), IIOMOJKET OTBECTHUTDH HA
3TOoT Bonpoc. B 1990 r. CtuseH CMUT
n3 VeqbCKoro yHMBEPCUTETA TIOKA3ATI,
4TO €CJIM B KyJBTIYPY 4CTPOLIUTOB J1O-
0aBUTb HEUPOTPAHCMHUTTED TJIYyTAMAT,

KOHICHTPAIIMA KaJbIIUA B KJICTKAX
pe3Ko Bo3pacrtaeT. KineTku BeayT ceos
TAaK, CJIOBHO TOJBKO YTO IIPOM3O0HIE]
BBIOPOC HEMPOTPAHCMUTTEPA M3 HEN-
pOHA M OHU I'OPAYO0 OOCYXKIAIOT APYT
C JIPYyrom BBI3BABIIYIO €I'0O UMITYJIbCaA-
IJUIO HEMPOHOB.

HexoTopble HEMPOOHUOJIOIH IBbITATTHCDH
BBISICHHUTD, HC ABUJIOCD JIN O6HL€HI/IC T~
AJIbHBIX KJIETOK CJIEJICTBHEM IPOCTOI'O
MEPEMCUICHUSA NOHOB KAJIBITUA WJIN CBA-
3dHHBIX C HUM CHUI'HAJIBHBIX MOJICKYJT 13
OJJHOI'O aACTPOLMTA B COCEAHUIT yepes
COEMHAIONNE UX OTKPBITBIE BOPOTA.
B 1996 1. Ben Keitrep (Ben Kater) us
Vuusepcurera mrara IOra onposepr
3TO TnpeanonoxeHue. C MOMOIILIO
OCTPOI'O MHMKPO3JEKTPOAA OH paspe-
3aJ1 CJIOM ACTPOLIMTOB B KyJBI'YpE Ha
JIBE YACTH, OCTABUB MEKy HUMH 3430D,
HE COJAEPIKABIINI KJIETOK U Pa3/Ie/IaB-
MIMA TONYJALMIO aCTponuTOoB. Korpaa
KOHIICHTPAIIU KAJIbIIUI B KJICTKAX I1O
OJIHy CTOPOHY pa3pe3a BO3pacTaja, TO
JKE€ TIPOUCXOUIIO 1 I1IO JIPYT'YIO CTOPOHY.
TaxkuM 06Pa30M BBIACHHIOCDH, YTO 4ACT-
POLTHI TTIOCHUTAIN JPYT IPYT'y CUT'HAJIBI
yepe3 BHEKJIETOYHYIO CPEZLY.

AT® KAK XUMUYECKUIA
nocpeAHUK
BbIABJIEHHBIE 3AKOHOMEPHOCTH IIPU-
BEJIM MCCJIEJOBATEIEN B 3AMENIATENb-
CTBO. KOMMYHI/IKQIII/IH TJINAJIbHBIX KJIC-
TOK, KAK 1 HEHPOHOB, KOHTPOJINUPYETCS
TOKAMU Kanblysg. OJHAKO €CJIU U3ME-
HCHMS €rO YPOBHS B HEMPOHAX BbI3bI-
BAIOT 3JIEKTPUYECKUE HMIIYIbCHI, TO
B IVIMU — HET. BO3HUKAET BONPOC: HE
OBLIIO TN MHUIINVPOBAHO IICpeMCIIC-
HHWE MOHOB KAJIbIIHA B I'VTIMIO KAKHUM-TO
JPYI'HUM 3JIEKTPUYCCKUM (PEHOMEHOM?
A ecnm HET, TO KAKOBA IPUPOJIA MEXA-
HU3Ma?

Korja y4eHble 9KCIEPUMEHTHPOBAIN
C IVIMEH, B MOJIC 3PCHUS UM ITOCTOSH-
HO IIOTI4/]a/1a 3HAKOMAasi BCEM MOJIEKYJIA
ageHosuHTpudocdara (ATD). Bygyun
OCHOBHbBIM UCTOYHUKOM SHCPI'U B KU~
BBIX KiIeTKaX, AT® obnasaer MHOrUMHA
MIPU3HAKAMH, OIarojapst KOTOPBIM IIpe-
KpPpaCHO IIOAXOOUT HA POJIb XUMHYCC-
KOTO TOCPEJHUKA MEXKIY KICTKAMU.
B oxpysKaouien cpeie OH COAEPKUTCS
B OOJIBIIUX KOJIMYECTBAX, 4 BO BHC-
KJI€TOYHOM IIPOCTPAHCTBE €I0 MaJIO.
bnaropapss HEOONBHIUM pa3MepaMm
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Kak o6watoTCsl TAAABHBIE KAETKN? B KYABTYPOABHYIO CPEAY, COAEPKABLLYKO KAABLIMIA, MOMELLLAAUCH ACTRPOUMUTLI (a)

1 CEHCOPHbIE HEVNPOHDI. [TOCAE TOrO KAK MOA BAUSIHUEM SAEKTPUYECKOW CTUMYASILN HEMPOHBI MPUHIAUCH FTeHEePUPOBATh
PACNPOCTPAHSIKOLWMECS MO AKCOHAM (BUr3aryt MOAHUM) (b) MMNYAbCHI (MOTEHLMAABI AEUCTBUSI), TAMSI HOYOAQ GAYOPECLIMPOBATL —
MPW3HAK TOFO, YTO MAUOABHBIE KAETKW OTPEArMPOBAAN HO STO COBbITUE MOTAOLLLEHMEM KOAbLMS. CnycTsa 10 n 12,5 cekyHA

(c v d) No BCen NONyAILMN ACTPOLMTOB MPOKATUANCH ABE OFPOMHbIE BOAHBI MPOHUKHOBEHMST KAABLMS BHYTPb KAETOK. O pocTe
KOHLLEHTP ALY KOABLIMSI B ACTPOLIUTOX CBUAETEABCTBYET M3MEHEHME UX LIBETA: BHOYOAE OHW ObIAM 3€AEHBIMK, 30TEM CTOAMU
CUHUMU 1 HOKOHEL, KPACHBIMMU.

MOJIEKYJIA CIIOCOOHA K ObICTPOU JUd-
(y3um U JIETKO paspyHiaeTcs (pepMeH-
Tamu. bonee Toro, AT® npucyrcrsyer
B AKCOHHBIX TEPMUHAIAX, I7I€ OOBIYHO
U XPAHSATCS MOJIEKYJIBI HEHPOTPAHCMHT-
TEPOB, U MOKET BBICBOOOXK/ATHCS B CH-
HaIITUYECKYIO ITEJTb.

B 1999 r. Ilutrep Tarpu (Peter
B. Guthrie) m ero COTpyJHMKHU H3
VaupepcureTa mrara IOTa mokasanu,
YTO TIPHU BO3OYKJEHHUHM ACTPOLIUTEHI
BBIOPACHIBAIOT B OKPYKAIOULYIO CPENY
AT®. 3aTeM OH CBSI3BIBAETCSI PEIEI-
TOPAMH Ha COCEJHUX ACTPOILINTAX, 3a-
CTaBJISAST OTKPBIBATHCS MOHHBIE KAHAJIBI
U CIOCOOCTBYS MEPEMEIIEHUIO KaJIb-
1IUs BHYTPb KJIETOK. B CBOIO ouepenp,
TIOBBIIIEHUE YPOBHS KAJBIIUSA B KJIET-
KaX 3aCTaBJSET UX BBICBOOOXK/IATH BO
BHEKJIETOYHYIO CPEAY HOBBIE MOPLIUN
AT® — Taxk B MONYJSAIMU ACTPOLIUTOB
WHULUHUPYETCS IIeTTHAsT PEeaKIus, CBs-
3aHHAsA C U3BMEHEHUEM BHYTPHKIETOY-
HOTI'O YPOBHS KaJIBITHS U OTTIOCPEIOBAH-
Hast ATO.

OB ABTOPE:

B pesynbrare HAOMIOJEHUN POJU-
JIaCh MO/JI€/Ib, ITO3BOJMBIIAA OObBSAC-
HUTb CIIOCOOHOCTH OKOJIOAKCOHHOM
IJIMU PACIIO3HABATh HEHPOHHYIO aK-
TUBHOCTB, U IIEPEJABATH 3ATEM COOO-
MCHUS JPYI'UM IVIMAJbHBIM KJIETKAM,
OKPYKAIOIMUM CUHAIC. MMyabcaius
HEHPOHOB MNMOOYXJAET TIJHAJbHBIE
KJIETKH, OKPYXKAIOIHe aKCOH, BbICBO-
60x1aTh AT®, KOTOPBIN BBI3BIBAET
MOIJIOIMEHHUE KaJdbl[HUsl COCEJHUMH
[VTUQJIBHBIMU KJIETKAMU. DTO CTUMYJIHU-
pyeT BBIOPOC HOBBIX opuit AT®, yTo
AKTUBUPYET IMEPEady COOOIIEHUS 11O
JUVIMHHOM IIETIOYKE ITTHAIBHBIX KICTOK
MHOI/I4 Ha 3HAYHTEIBPHOE PACCTOSIHHUE
OT HEUPOHA, HHUITUHUPOBABIIEI'O BCIO
MOCJENOBATENBHOCTD JJAHHBIX COOBI-
TUHA. HO KakuM 06pa3zoM IJIHaJIbHBIM
KJIETKAM, Y4aCTBOBABIINUM B HAIIIEM JKC-
MEPUMEHTE, y/1aBAJIOCh PACIIO3HABATH
UMITYJIbCAIIUIO HEMPOHOB — BEJb AKCO-
HBI He O6PA3yIOT C TJINEH CUHATITUYEC-
KHUX KOHTAKTOB M B O0JIACTU CUHATICOB
He OBIJIO HUKAKUX ITIHATbHBIX KJICTOK?

Ayraac Puaazs (R. Douglas Fields) — 30Be AyHOLLMIN OTAEAEHMEM PA3BBUTUS U TACCTUYHOCTI
HEePBHOM CUCTEMbI HOLMOHAABHOTO MHCTUTYTA OXPAHbI 3A0P0BbS1 PEOEHKA 1 PA3BUTAS
YENOBEKQ, A TAIOKE AABIOHKT-NPOPeCcCOop MIPUAEHACKOTO YHUBEPCUTETA (DYKOBOAM-
TeAb [1POrPAMMbI PABBUTUSI HEMPOBVIOAOTN M KOTHUTUBHBIX HOYK). [TOCAE 3ALLNTEI AOKTOP-
CKOWM AMCCEPTALMM PABOTAA B leAbCkoM 1 CTSHGOPACKOM YHUBEPCUTETOX.

YyacTueM HEMPOTPAHCMUTTEPOB (de-
HOMEH OOBACHHUTD HEIb35: U3 AKCOHOB
oHu He AUPYyHAUPYIOT. BBITH MOXKET,
€ro npuduHou 6pu1 AT®, crtoco6HBIN
KaKUM-TO O6Pa30M MPOCAYNBATHCS U3
AKCOHOB?

11 IPpOBEPKM TMIIOTE3BI MBI pE-
IMUAN TPOBECTU BIEKTPUUECKYIO
CTUMYJISAIUIO YUCTBIX KYJIBTYpP aKCO-
nos JKI' 1 mocneayommun XuMuJdec-
KMI1 aHAINU3 KYJBTYPAJIbHOWU CPEJHI.
Bocnonb3oBaBmucs (GeEPMEHTOM,
OTBETCTBEHHBIM 32 CBEYEHHUE OPIONI-
Ka Y JKYKOB-CBETJIAKOB (3T4 peaKkLus
Tpedyer ygactusa AT®), Mbl HA6/I0-
JlaJI CBEYEHUE CPEbl BO BpeMs pac-
MPOCTPAHEHUS UMITY/IbCA TTO AKCOHAM,
4TO CBUJETENBCTBOBAIO O BHICBOOOXK-
neHuu u3 Hux AT®. 3aTeM Mbl JJ0OABHU-
JIM B KYJBTYPY HIBAHHOBCKHE KJIETKH,
TAKKE HAYMHABIIME CBETHUTBHCS IIOC-
JIE TOTO, KaK IO aKCOHAM IMpoberantm
NOTEHIHUAJBI 1eUCcTBUA. HO KOTZ1a Mbl
J006aBuau B cpeay (pepMEHT anupa-
3y, 6BICTPO pazpymaiomyo ATP u He
JAIONIyI0 €MY JOCTUTHYTBH IIBAHHOB-
CKHX KJIETOK, TJIUSI BO BPEMS MUMIIYJIb-
CallMM dKCOHOB OCTABAJIACh TEMHOI.
Taxkum 0O6pa3oM, CO/IEPKAHNUE KAIbIIHS
B IIBAHHOBCKHUX KJIETKAX HE MEHAIOCD,
T.K. OHU He nosydanu AT®-curnana.

AT®, BBICBOOOTUBIIUIACS N3 AKCOHOB,
Ha CAaMOM JIeJie CTUMYIHUPOBAT TPAHC-
MOPT KaJbLIHS BHYTPb IIBAHHOBCKHUX
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TAUA KOHTPOAUPYET CUHANCDHI

beH bappec 13 CTaHPOPACKOro yHMBEpPCUTETA
OBHAPYXKUA, YTO €CAU BbIPALLMBATL HENPOHbI U3 CETHATKM
KPbICbl B AQDOPATOPHOM KYABTYPE, HE COAEPIKABLLEN
QCTPOLMTOB, CUHAMCOB HAO HEMPOHOX OBPA3YeTCs OYEHb
MOAO. Koraad e yyYeHbih AOBOBUA B KYABTYPY QCTPOLMTLI
VAV MPOCTO CPEAY, B KOTOPOW MPEXAE HOXOAVANCH
QACTPOLMTbI, CUHANCHI MOSIBUANCH B OOABLLOM KOAMYECTBE.
3aTemM OH OBHAPYXKMUA MPUCYTCTBUE B CPEAE ABYX
XUMNYECKUX BELLLECTB, BEICBOOOXAOEMBIX ACTPOLIUTAMM
AN CTUMYASILMN OBPA30BAHMS CUHAMCOB, — XXMPOBOW
KOMMAEKC MOA HA3BAHMEM OPOE/XONECTEPUH N BEAOK
TPOMBOCMOHAMH.

HemHoro nospHee Ae TnaH n YacAm TOMMNCOH 13
Texacckoro yHuBepcuteta B OCTUHE U3YYAAM MbllLEN,
KOTOPbIM BBOAMAWNCH BELLLECTBA, 3ACTABASIBLUME
GAYOpPECUMPOBATDL LUBAHHOBCKME KAETKM, DTO MO3BOANAO
VIM BOOYMIO HOBAKOAQTL 30 AESITEABHOCTBIO TAMAABHbBIX
KAETOK B OBAACTM KOHTAKTOB HEPBOB C MbILLEYHBIMU
BOAOKHAMM. [TOCAE TOro KAK yYeHble Nepepesanm
MOAXOASGLLMIN K MbILLILLE AKCOH, HEPBHO-MbILLEYHbIN
CUHAMNC MCYE3OA, HO HA €ro «MbILLEYHOWN CTOPOHE”
OCTABOAAQCH MPYMMNA PELLENTOPOB HEMPOTPAHCMUTTERA.
iccaep0BATEASIM, KOHEYHO, BbIAO M3BECTHO, YTO OKCOH
BHOBb CMOXET NPOPACTU K MOKUHYTEIM UM PELLEeNTOPAM.
HO KaK OH HOMAET K HAM MyTb?

Caeps 30 dAyopecLeHUmen, TOMNCOH YBUAEA, YTO
LLIBOHHOBCKME KAETKN, OKPY>KOBLUME NHTAKTHBIE CUHAOMCHI,
NMOYYBCTBOBOAM, YTO CUHAMC-COCEA OKA3AACS B Beae.
TOrAQ OHU APY>KHO BbIMYCTUAM B €O CTOPOHY OTPOCTKM,
AOTSIHYAVCb UMW AO MOBPEXAEHHOTO CUHAMNCA U
0BpPA30BAAM CBOETO POAQ MOCTMK, MO KOTOPOMY OKCOH
MOT MOCAQTb K CBOEMY CHMHAMCY HOBYIO MPOEKLMIO
(cm. @OT0). DTN AQHHBIE YKA3BIBAKOT HA TO, YTO TAWS
MOMOrQEeT HENPOHAM OMPEAEAUTE MECTO, TAE HY>KHO
0BPA30BbLIBATE CUHAMTUYECKME COAMHEHMST. CEeroaHs!
Y4YEHble MbITATCST UICMOAB30BATbL STY CMOCOBOHOCTbL
TAVN AAST AEHEHVIS MOBPEXAEHNA CMIMHHOIO MO3ra: OHMU
TPAHCNAQHTUPYIOT LUBAHHOBCKUE KAETKM B MOBPEXAEHHbIE

YYQACTKN CIIVHHOTO MO3ra AQBGOPATOPHBIX YKMBOTHbIX.

[AMS1 CNOCOBHA YNPOBASITL OBPA30BAHNEM
CuHancos. Hempobuonor Ae TnaH
nepepesaA y Mol HEPB, MOAXOAMBLUNA

K HEPBHO-MbILLEYHOMY CUHANCy. CrycTs
ABQO AHS (BEPXHMK CHMOK) OTPOCTKM
LLIBAHHOBCKWX KAETOK (TEeMHO-KPQCHbIN LIBET)
0BPA30BAAM B OBAQCTM pA3pe3a (OTMeyeH
CTDEAKOM) CBOETO POAQ MOCTUK. A eLle
yepes napy AHen (HUDKHMM CHUMOIK) QKCOH
(3eAEHbI) HOMPOBUA MO 3TOMY MOCTUKY
HOBYIO MPOEKLUMIO K CUHANMCY.

B Mupe nagku
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LlIBOHHOBCKME

KAETKN  UTPAIOT
B PO3BUTUM PACCESHHONO CKAEPO3d N HEeKOTOPbIX
APRYTUX HEPBHbIX BOAE3HEN,

KAIOYEBYIO [POAb

KJI€TOK. C MOMOIIBIO OMOXUMUYECKOT'O
AHAIN32 U THUPPOBOH MHUKPOCKOIIHUN
HAM VAaJI0Ch IIOKA3aTh, YTO B PE3YJIb-
TATE TOT'O COOBITHUSI CUTHAIBHBIE MO-
JIEKYJIBI IEPEMEIIAIOTCS OT KICTOYHOM
MEMOPAHBI K S/IPY U BKIIOYAIOT 3/1€Ch
pasnuyHble I'eHbl. TakuM 00pa3oM, MbI
OOHAPYXXWJIN TNOPA3UTENBHBIN (PAKT:
TEHEPUPYS HUMITYJIbChI, IPU3BAHHBIC
ob6ecneunTs OOIIEHNE C IPYTUMU HE-
pOHAMU, HEPBHAS KJIETKA U €€ aKCOH
MOT'YT BJIHATH HA4 CYUTHIBAHHUC I'€HOB
B IVIMAJIBHOM KJIE€TKE M U3MEHSTH TEM
CAMBIM €€ ITOBEJICHUE.

AKCOHbI ONpeAEeAsIioT CyAbOy
TANAABHbBIX KA@TOK

Kakne (OyHKIHUH ITTUU MOTYT KOHTPO-
JIUPOBATb I'€HBI, BKJIIOYEHHbIE ATO?
IIpUKa3bIBAIOT U OHU TIJIMATBHBIM
KJIETKAM JIEHCTBOBATh TAKUM OOPa30M,
4TOOBI MOBJIUATH HA OKPYKAIOMUE UX
HENPOHBI? CTUBEHC MOMBITAJICS OTBE-
THUTH HA BOMPOC, O6PATUB BHUMAHUE
Ha IIPOILECC, CIOCOOCTBYIOMMNN OOpa-
30BAHUIO MUEJIMHOBOM HM3O0JUPYIOMIEH
060JI0YKH BOKPYI' aKCOHOB. birarogaps
€1 AaKCOHBI CITIOCOOHBI TPOBOAUTH HEPB-
HBIE MMIYJIbCEI C OTPOMHOM CKOPO-
CTBIO HA 3HAYUTEIBHBIE PACCTOSHUA.
Ee o6paszoBaHue IMO3BOJSAET MaJbIITy
BCE KPEITYe y/IEP:KUBATh TOJIOBY B BEP-
THUKAJIbHOM IIOJIOKEHHUHU, 4 PA3PYyIIEHUE
BCJIEJICTBHE HEKOTOPBIX OOJIE3HEN (HA-
NpUMEpP, PACCEAHHOI'O CKIEPO3a) Ipe-
BpAIA€T YEJIOBEKA B MHBAIN/A.

MBI PENTHITN BBIICHUTD, KaK HE3PeEas
MIBAHHOBCKAA KJIETKA, PACTIONIOXKEHHAA
Ha aKCOHE B nepudeprudecKoii HePB-
HOU CHCTEME IUIOZAA WU MJIAJIEHIIA, Y3-
HAET, HY’KAAE€TCS T OTPOCTOK B MUEJIH-
HHU3ALMH U KOT/IA HYy’KHO MTPUCTYTIUTD K
€ro «IIeJIEHAaHUIO» MUueInHOM. Wimu, Ha-
MPOTHUB, CJIEYET JIU €1 NPEBPATUTHCA
B KJIETKY, KOTOPast HE 6Y/IET COOPYKATH
MHETNHOBYIO 060JI04UKy? Boobme ro-
BOP#A, B MUEJIMHE HYXJAIOTCSA TOJIBKO

4AKCOHBI OOJIBIIOTO AuaMerpa. Moryr
JIM AKCOHAJIbHbIE HEPBHBIE MMITYJIbChI
WUIN BBICBOOOXKAEHUE ATD BAUATHL HA
BBIOOP IMIBAHHOBCKOM KJIETKU? MbI 00-
HAPYKWJIM, YTO MIBAHHOBCKUE KJIETKUA
B KyJbType NPOJUPEPUPOBATIN MEJ-
JIEHHEE B TOM CJIydade, KOI'Zld OKPYXKa-
JIX UMITYJIbCUPYIOIIME, 4 HE MOJIYAIUeE
AKCOHBI. boJiee TOro, OHU NPUOCTAHAB-
JIMBAJIX CBOE PA3BUTHE U NPEKPAIAIN
BBIPA6OTKY MuennHa. /lodasinenue AT
BBI3BIBAJIO TAKUE JKE IPPEKTHI.

A Burropmuo Tamno (Vittorio Gallo) u3
cocennent naboparopun HU3, nsyuas
ONUTOAEHPOLIUTHI, 0OPA3YIOIUE MU-
€JINHOBBIE OOOJIOYKH BOKPYI' AaKCOHOB
B I'OJIOBHOM MO3I'€, OOHAPYKHJI COBEP-
IIEHHO UHYIO KapTHUHY. AT® He yrueran
nponrudepanuio KIETOK, HO aeHO3UH
(BEmECTBO, B KOTOPOE NpEBPAIAET-
cs1 moJiekysna AT® mocsie oTHienIeHus
OT HEE OCTATKOB (POCPOPHOI KHUCIIO-
Tbl) CTUMYJIMPOBAJI CO3PEBAHUE KJIETOK
U BBIPAOOTKY MHEJIMHA.

TToHMMaHNE MEXAaHU3MOB MHUEINHU-
3a1MU MMEET BAXKHEHIIEE 3HAYECHHE.
bonesnu, cOnpoBOXK/IAIOMUECH PA3PY-
EHHUEM MHUEJIMHOBOU OO0JIOUKH, KAXK-
JIBII T'OJ] YHOCST THICAYM YE/IOBEYECKUX
JKU3HEN U BBISBIBAIOT MTAPAIMY U CJIETIO-
Ty. HEM3BECTHO, KAKOM (PAKTOP MHHUIU-
UpyeT MHUEJIMHU3ALUIO, HO aJ€HO3UH
CTaJl IIEPBBIM BEIIECTBOM «aKCOHAJIb-
HOT'O NIPOUCXOXKAECHHA», ¥ KOTOPOTO
Obly1a BBISIBJIEHA CIIOCOOHOCTBH CTHUMY-
JIMPOBATh ATOT npouecc. Tor daxkr,
4TO 4/IEHO3UH BBICBOOOXKIAETCA U3
4AKCOHOB B OTBET H4 PACIPOCTPAHEHUE
HUMITYJIbCOB, O3HAYAET, YTO 3JIEKTPHUYIEC-
Kas aKTUBHOCTb MO3I'a JEHCTBUTEIBHO
BJIMAET HA IPOLECC MUEIUHUZALUH.
ITooOHbIE OTKPBITUA IIOMOTYT YYEHBIM
BECTU IOMCK CPEJCTB JIJIs JIedeHus 60-
JIEBHEH JEMMEIMHU3AIUN. BO3MOXHO,
3(PPEKTUBHBIMU OKAXYTCs JIEKAPCTBA,
HATTOMUHAIONIUE CBOEU XMMHUYECKOU
CTPYKTYPOH aA€HO3UH. M He nckioyge-

HO, 4TO JIOGABJICHUE 4/ICHO3HHA B KyJIb-
TYPY CTBOJIOBBIX KJIETOK IPEBPATUT UX
B MUEJTUHU3HUPYIOIINE ITTHAIbHBIE KJIET-
KM, KOTOPBIE MOKHO GYJIET HCIIOIb30-
BATh B KAYECTBE TPAHCIUIAHTATOB.

BbipbiBOSCH U3 NYT
HEeMNpPOHHbIX ceTen
OrpaHuYMBAETCA JIM y4aCTHE TJIUNA
B PETryJSAIMU HEUPOHHBIX (PYyHKIIUH
0OpPa30BAHHUEM BOKDYI' aKCOHOB MMEIH-
HOBOM 000j104KK? ITO-BUIMMOMY, HET.
Pumap Poburaiie (Richard Robitaille)
13 MOHPEAIbCKOI'O YHUBEPCUTETA OOHA-
PYKWJI, YTO BEJUYUHA JIEKTPUYECKOTO
IMOTEHIMA/IA, BO3HUKAIOMIEI'O B MBIIILIE
JIATYIIKA I10J] BJIMSHUEM CTUMYJIAIUN
CUHAIICA, YBEJTMYNUBAIACH WIX YMEHbIIA-
JIACh B 3aBUCUMOCTHU OT TOI'O, KAKME XH1-
MUYECKUE BEMIECTBA OH BBOJWI B IIBAH-
HOBCKHE KJIETKH, OKPYKAIOIME 3TOT
cunanc. Korga Opuk Heioman (Eric A.
Newman) n3 MUHHECOTCKOT'O YHUBEP-
CUTETA NPHUKACAJICA K CETYATKE KPBICHI,
IIOCBUIAEMBIE IVIMEN «KAJIbLIMEBBIE CHUTI-
HaJIbl> M3MEHAINU 4YaCTOTY MMIIYJIbCa-
UM 3PUTEIBHBIX HEMPOHOB. A MariKeH
Hepneprapg (Maiken Nedergaard) us
Hp10-MOPKCKOTO MEIUIUHCKOTO KO-
JIeJKA, U3YYaBIIUI CPE3bl ITMIITTOKAMIIA
KDPBICHI (3Ta 06J1ACTh MO3I'd IIPUHHUMA-
€T y4aCTHUE B IIPOIECCAX MAMATH), Ha-
OMIOJA1 YCUIEHHE 3JIEKTPUYECKON aAK-
TUBHOCTU CHUHAIICOB B TO BPeMs, KOIJa
OKPYKAIOIIME ACTPOLMTHI YBETUYUBAIA
IOIVIOIEHHE KanblUA. [TomobHbIe n3Me-
HeHUs 3(POEKTUBHOCTU CUHAIICOB yUe-
HbIE PACCMATPUBAIOT B KAYECTBE IJIAB-
HOT'O (paKTOpA IIACTUYHOCTH HEPBHOMU
CUCTEMBI, T.€. €€ CIIOCOOHOCTH U3MEHATD
pEaKUMM Ha OCHOBAHMU IIPOILJIOIO
OITBITA, U IVINS, TAKUM OOPA30M, MOXKET
UI'PATH BAXKHYIO POJIb B KJIETOYHBIX IIPO-
1HeCccax OOYyYEHHUs U MAMSTH.

B cBSI3U € ONTMCAHHBIMMU BBIIIIE HAOIIO-
JIEHUAMU OCTPO BCTAET OJIHA ITPOOIeMa.
[Tornomenne KajablUsa PACIIPOCTPAHA-

30 B Mupe nayku
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€TCs 110 BCEH NOMYJIALMUA ACTPOILUTOB,
IIOOOHO MPOKATHIBAIOMUMCH I10 CTa-
JIMOHY BOJIHAM B3SBIIMXCA 34 PYKH 0O-
JIenbIMKOB. Takas gpyKHas peakius
a(pdeKTUBHA 11 yIIPABIEHUS PAabOTOM
BCEN I'PYIIIBI KJIETOK, HO OH4 CJIMIIKOM
rpyba Ui mepesadyn CIOKHBIX COO0-
meHuH. [IpuHIun «Bce Kak ojiuH!> MO-
JKET OKA34ThCA IOJIE3HBIM JIJII KOOP/H-
HAaUK{ OOIIEeH AKTUBHOCTH MO3I'ad BO
BpEMA LIMKJIA COH-60/IPCTBOBAHME, HO
4TOOBI BXOJUTh BO BCE TOHKOCTHU II€-
pepadboTkn MHMOPMAIIMHU, TJIMATBHbIE
KJIETKU JJOJIKHBI YMETDH <«[IE€EPETOBAPU-
BATbCA>» U CO CBOMMMU HETNIOCPEJCTBEH-
HBIMU COCEJIAMUA.

CruBeH CMUT IPEJIIONATAET, YTO HEM-
POHBI U KJIETKU IVIMA CLOCOOHBI BECTH
JIPYT C IPYI'OM O€Ce/ibl U OOJIEE «<UHTHUM-
HOI'O CBOHCTBA». DKCIIEPUMEHTAIbHBIE
METO/IbI, KOTOPBIMU PACIIOJATAIN B TO
BpEMS yYEHBIE, HE MMO3BOJIAINA UM all-
IVIMIUPOBATh HEUPOTPAHCMHUTTEPDI
B TAKHMX HUYTOXKHO MAJIbIX /034X, KO-
TOPBIE MOIJIM OBl BOCIIPOMU3BECTU UC-
TUHHBIE <«IIEPEKUBAHUA> ACTPOLIUATA,
HaXOJAErOCAd PAJOM C CHHAIICOM.
Oununy Xerngony (Philip G. Haydon)
n3 IleHCUNbBAHCKOTO YHUBEPCHUTE-
Ta YJAJIOCH JOOMTBHCA 3TOTO TOJBKO
B 2003 I. C MIOMOIIBIO COBPEMEHHOI'O
JIA3EPHOI'O METO/A ANIUIMKALIUW HEYi-
POTPAHCMUTTEPOB. YUEHDBIN CTUMYIIU-
pOBajl B CPe3axX I'MIIIOKAMIIA BBIOPOC
TAKOI'O HUYTOXKHOI'O KOJIHUYECTBA IJIy-
TaMaTa, KOTOPOE MOI OOHAPYKMUTH
TOJIBKO OJIMH-€UHCTBEHHBIH aCTPO-
UT. XEN0H HAOJIIO/A]l IIPU 3TOM, YTO
ACTPOLUT MOCBUIAET CHeUPUUIECKHE
KaJIbIIMEBbIE CUI'HAIBI JIMIIb HEOGOJIb-
IOMY YUCTY OKPYKAIOIMX €I'0 aCTPO-
LUTOB. Mccnenosaresnb NpeanoaoKNIL,
YTO HAPAJY C «KAJIbIIUEBBIMHA BOJTHAMMI»,
OK43bIBAIOIIMMH UPOKOMACHITAOHOE
BO3/JEHUCTBUE, «MEXKIY ACTPOLMTAMU
CyIECTBYIOT U OJIM3KOJEUCTBYIOIHE
CBA3W». IHBIMU CJIOBAMHU, PA3PO3HEH-
HbIE IIETIOYKH ACTPOLUTOB B I'OJIOBHOM
MO3re KOOPJUHHUPYIOT CBOIO AKTHUB-
HOCTb B COOTBETCTBUHU C AKTUBHOCTBIO
HEMPOHHBIX LIETIEH.

OnucaHHble€ BbIIIE OTKPBITUA I103-
BOJIMJIM XEUJOHY, AaBTOPY 3TOUN CTATHH,
chopmMynIMpOBATh PAOOYYIO THUIIOTESY,

COTJIACHO KOTOPOIT O6OMEH CUI'HAJIAMU
IIOMOTA€T ACTPOLMUTAM AKTUBHUPOBATH
HEMPOHBI, YbU AKCOHBI OKAHYMUBAIOTCH
Ha CPABHUTEJLHO OOJIBIIOM OT HHUX
PACCTOAHUH. A TAKKE YIBEPXKAATD, YTO
T4 AKTUBALIMAA CIIOCOOCTBYET BBICBO-
OOXK/JEHUIO HEUPOTPAHCMUTTEPOB U3
OTHAJIEHHBIX CHHATICOB. DTO MO3BOJISIET
ACTPOLIMTAM PETYJIUPOBATL TOTOBHOCTD
OTJAJIEHHBIX CUHAIICOB K U3MEHEHUIO
cBo€ei cuibl (3(P(PEKTUBHOCTH), UTO
ABJIAETCA KIETOYHOU OCHOBOM IIPOIIEC-
COB NAMATH U OOYYEHHS.

Pesgynprarel MCCIEAOBAHUN, TPEN-
CTABJIEHHBIE Ha €XETOJAHOM Cbhe3Je
O6uiecTBa HEMPOOMONIOTUN B HOAOpE
2003 1., HOAKPEIISAIOT 3Ty TMIIOTE3Y
U AK€ CBUJETENBCTBYIOT 06 yIaCTUH
IJIMKM B OOPA30BAHUH HOBBIX CMHAIICOB
(em. epesxy Ha cmp. 29). Cieayer yrno-
MAHYTH BBIITIOJHEHHYIO /1BA I'0/1d HA3a],
pab6ory bena bappeca (Ben A.Barres)
u Ppanka @parrepa (Frank W.Pfrieger)
13 CTaH@OPJCKOrO YHUBEPCUTETA, CO-
OOIIUBIINX, YTO BBIPAIIEHHBIE B KYJIb-
Type€ HEHPOHBI KPBICHI B IIPUCYTCTBUN
ACTPOLIUTOB OOPa3yIOT OOJbIIEE KO-
JIMYECTBO CHMHAIICOB. BriociencTsuu
COTPYAIHUKU U3 1aboparopuu bappeca
OOHAPYKWIH, YTO OETOK TPOMOOCIIOH-
JMH, IPEAINOJIOXKUTEIbHO aACTPOIM-
TAPHOTO MPOUCXOKIEHUS, BBITTOTHSIET
(PYHKIMIO XMMHUYECKOT'O ITIOCPEAHNUKA U
CTUMYJIMPYET OOPA30BAHME CUHAIICOB.
Yem OOmbIIEE KOJTMYECTBO 3TOIO OEIKa
y4eHbIE JOOABIANIN B KyJBI'YPYy aCTPO-
LIUTOB, TEM GOJIBIIIE CUHATICOB MOSIBIIS-
JIOCh HAa HEMPOHAX. BO3MOXHO, TPOM-
OOCITIOH/IMH OTBEYAET 34 CBA3bIBAHHE
OEJIKOB U JIPYTUX COEAUHEHU, HEOOXO-

AOMNOAHUTEABHASA AUTEPATYPA:

JUMBIX Ul O6PA30BAHMUA CHHAIICOB BO
BPEMs POCTA MOJIOJbIX HEPBHBIX CETEHN
U, CIEAOBATENBHO, MOXKET Y4aCTBOBATD
B MOAM(PUKALIUK CUHAIICOB, KOTJA 3TH
CETH MOJBEPIaIOTCA CTAPEHMIO.

byaymye MccaeoOBaHUA PACIIUPAT
HAIIW IPEJCTABIEHN O BIWUAHUM IJIHA
HAa HEMPOHHYIO YaCTh I'OJIOBHOI'O MO3TIa.
BO3MOXKHO, YY4EHBIM YAACTCA JIOKA3ATh,
YTO HAIIA NMAMATH (WIN €€ KIETOYHbIN
AHAJIOI' — TAKOIM, KAK JOJITIOBPEMEHHAS
MOTEHLIMAIMUA) 3ABUCUT OT (PYHKIIHO-
HHUPOBAHUA CUHANTHYECKUX ACTPOIIU-
TOB. He MCK/IIOUEHO TaKXKe, 4To OyJer
YCTAaHOBJIEHO, KAKUM OOPA30M CUI'HAJIBI,
repeJaBaeMble MO LEMNOYKAM ACTPOLIM-
TOB, OK43bIBAIOT BJIUAHHE HA OTAAJIEH-
HbIE€ CUHAIICBL

CpaBHEHME I'OJIOBHOI'O MO3T'a ITOKA3bI-
BAET, YTO 4eM 60JIe€ BBICOKOE ITOJIOXKE-
HHE 3aHUMAIOT JKUBOTHBIE HA «3BOJIIO-
LIMOHHOIM JIECTHUIIE», TEM BBIIIE Y HUX
COOTHOWIEHHE MEXKAY YHUCJIOM IJIAIb-
HBIX KJIETOK U HEMPOHOB. X€MJIOH IPE/I-
IIOJIAr'AET, YTO yBEJUYEHHUE CBAZHOCTH
ACTPOLUTOB MOJKET MOBBIIIATL CIIO-
COOHOCTH KUBOTHBIX K OOy4EHHIO. DTA
IUNOTE3A IIPOBEPSAETCA CErOIHA IKCIIE-
PUMEHTAIbHO. He MCKII0YEHO, YTO BbI-
COKME KOHUEHTPALUMUHU IVINAIbHBIX KJle-
TOK B MO3I'€, 4 BO3MOKHO, U HAUIMYUE B
HeM 6oiee «IEUCTBEHHOW» TJINH, U IIPE-
BPAIA€T HEKOTOPBIX JIOJEU B I'€HHUEB.
DHUHIITENH YYWI HAC JlyMaTh HETPAJU-
LUOHHO. Ero mpumepy mnocnesoBaliu
ydeHbIE, IEP3HYBIIME «BBITYTATHCA> W3
HEUPOHHBIX CETEN U PEIIUBIINE Ha-
KOHELL BBIACHUTD, KAKOE Y4aCTHE B IIe-
pepaborke MHMPOPMAIIMU IPUHHUMAET
Henpornus. |

¢ Driving Mr. Albert: A Trip across America with Einstein’s Brain. Michael Paterniti. Delta,

2001,

* New Insights info Neuron-Glia Communication. R. D. Fields and B. Stevens-Graham in
Science, Vol. 298, pages 556-562; October 18, 2002.

* Adenosine: A Neuron-Glial Transmitter Promoting Myelination in the CNSin Response to
Action Potentials. B. Stevens, S. Porta, L. L. Haak, V. Gallo, and R. D. Fields in Neuron, Vol.

36, No. 5, pages 855-868; December 5, 2002.

* Asfrocytic Connectivity in the Hippocampus. Jai-Yoon Sul, George Orosz, Richard S.
Givens, and Philip G. Haydon in Neuron Glia Biology, Vol. 1, pages 3-11; 2004.
* Also see the journal Neuron Glia Biology: www.journals.cambridge.org/jid-NGB.
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«/\€BAsI PYKQ BOCXOAQY», KOK HO3BOA
30AVIAKAAbHbIN CBET MEPCUACKNN
noaT OMap Xamsm, MSIrkoO OCBELLLIOET
BOCTOYHYHO YOCTb HEDQ NEPEA
OCEHHMM PACCBETOM. BeCcHom T »Ke
MPUYMHA BbI3bIBAET HOYLIO ¢AOYKHbBIE
CYMEPKM» HA 3AMNaAE. ITO BCETO
AVILLIb OTPOXKEHME COAHEYHOIO CBETA
OT MbIAW, KOTOPYIO ACTEPOUADI U
KOMETbI PACCESIAM MO BHYTOEHHEN
yacTt COAHEYHOM CUCTEMBI.
[loAOBHOE CBEYEHME COMPOBOXAQET
N HEKOTOPbIE APYIe 3BE3AbI, YKA3bIBOSI
HQ MNPUCYTCTBYE ACTEPOUAOB U KOMET
BOAM3U HUX.

ActpoooTtorpad Axeppwu LLaa (Jerry
Schad) 3aneyaTAen aT1o SIBAEHME HA
o3epe Kynamaka, pacrnoAO)KEHHOM
BOAM3M CaH-Apero.



MNAHETONOTHA

Bce i 3Be3/1p1 B Ha1IEl [/1aKTUKE OKPYKE-
HBI TU1aHeTaMu win COJIHIIE — UCKITIOYE-
HHE 13 0011ero npasuiIa? Ha a1oT BaXKHBIHN
BOIIPOC COBPEMEHHAsI ACTPOHOMUSI ITOKA
HE /Iaj1a OTBeTA. B TeueHne nNocie/IHuX Jie-
BSITH JIET, HAOTIO/1A5T KOJIEOATE/TbHBIC JIBU-
JKEHMUSI 3BE3/I, BHI3BAHHBIE BO3/IEMCTBUEM
Ha HUX [UIAHET, ACTPOHOMBI OOHAPYKU-
u He meHee 120 ruraner. OJIHAKO TAKUM
CIIOCOO6OM MOKHO 3A(DUKCHPOBATD TOJIb-
KO CaMbI€ MACCHUBHBIC U CPABHUTEIBHO
OJIM3KHUE K 3BE3/1aM IUIAHETHL Eciin npume-
HUTB 3TOT METO] K COITHEYHOM CUCTEME,
TO MOKHO OBbUIO ObI OOHAPYKUT FOTIUTEp
U, BO3MOKHO, CaTypH, HO 60JIEE MEJIKHE
TEA, KOTOPbIE 1€1a10T COTHEYHYIO CUC-
TEMY CTOJIb 6OI'ATON U PA3HOOOPA3HON —
ACTEPOU/IbI, KOMETBI M IVIAHETBI 3EMHOT'O
THIIA, — OCTAJTUCH ObI HE3AMEUEHHBIMH.
Kaxk ke 06HAPYKUTH MAJIbIC TEJIA U BOC-
CO3/IATh IOJIHYIO KAPTHHY PA3HOOOPA3HsI
TUIAHETHBIX CUCTEM? EC/TM TOCMOTPETH BEC-
HOW Ha 3aI14/THYI0 YaCTh HEOA CPa3y I10CIIE
3axo/1a COJIHIIA, TO MOKHO YBU/IETH 00-
JIACTB CJTA60T0 CBEYCHUS, IIPOCTUPAIOITY-
10CSI BBEPX OT TOPU3OHTA. 30/JUAKATIbHbINA
CBET BO3HHUKACT B PE3Y/IBIATE OTPAKECHUS
COJTHEYHOT'O CBETA OT YACTHI] MEXKILIA-
HETHOH TbUTH B COJTHEYHOU CUCTEME.
CBETAIMIACS TPEYTOJIBHUK BBITSAHYT B Ha-
MPABJIIEHUHN TPAEKTOPUH BUIUMOTO JIBU-
sxeHust COTHITA, U3 YEro MOKHO 3aKJIIO-
YUTB, YTO MBLJIEBOE OOIAKO UMEET (POPMY
JIMCKA, JIEXKAIIETO B IJIOCKOCTU OPOUTHI
3emn. Ho Hamm4YMe 3TOM MbUIU — 3araaKa!
Benpb ee yacTuiibl CTOIb MaJIbl (UX pa3Mme-
PBL, COITIACHO OLIeHKaM, OT 20 10 200 MKM),
YTO JIJABJIEHUE COTHEYHOT'O CBETA JIOJDKHO
OBbUIO ObI 31CTABUTH CAMBIE KPYITHBIE U3

OB30P: HEBUAUMBIE MAAHETbI

HHUX OBICTPO yracTb Ha COJIHIIE U CTOPETH,
A MEJIBYAMIIIHE YACTUIIBI ObIIU ObI BEIME-
TEHbI CBETOBBIM JIABJIECHUEM 34 IIPE/EIIbI
ConmHeyHoM cucTeMsbl [ ToaToMy npucyTCT-
BUE IIBIJIA MOYKHO OOBSICHUTD JIMIIb TEM,
YTO OHA ITIOCTOAHHO ITOITOIHAETCA.
ACTPOHOMBI MOJIATAIOT, YTO MBIIMHKA
OOpPAa3yIOTCA B PE3YJIBIATE CTOJKHOBEHHUI
ACTEPOM/IOB U BEIOPOCA BEIECTBA KOMET
IIPU UX NPOXOKIAEHNUU BOIM3KU COMHILA.
B IsraBHOM 1osice acTepOU0B, PACIIO-
JIOXKEHHOM MeXJy opouramu Mapca
n lOnwurepa, CTONTKHOBEHMSA JOBOJIBHO
4aCThL B pe3ynsrare BBIOPAChIBAETCS ITbUIb,
4 CTOJIKHYBIIHECS TEJIA MOI'YT POOUTHCA
Ha OCKOJIKH, KOTOPbIE Oy/yT €Ile MUJUIM-
OHBIJIET TEPETHCA JAPYT O APYTa, MOPOKIAL
€e11e 60JIBbIIE IMBUIH. YTO KACAETCA KOMET, TO
CosHile McrapseT I'PA3HbIH J1€]] HA UX 110~
BEPXHOCTH, 0OPa3ys1 A(P(PEKTHBIE XBOCTHL.
O6paszyonascs Nbllb PaACIpoOCTpa-
HSIETCS 34 IpeAensl opouTsl FOnurepa.
HecMoTps HAa TO YTO €€ IOJIHAA MacCa
COCTABJIAET BCETO JIUIID THICAYHBIE JOJIU
MaCChLJIYHBI, CBET, OTPAKEHHBIN OT IBUIH,
npuMepPHO B 100 pa3 UHTEHCUBHEE OTPa-
JKEHHOI'O IVTaHeTaMU. [ TpUYrHa 3TOro Co-
CTOUT B OOJIBIION CYMMAapPHO! IUIOMIAN
IMOBEPXHOCTH IbUIEBBIX YACTHII,
AHQJIOTHYHBIA IIPOLIECC IPOUCXOIUT U B
OKPECTHOCTAX IPYTHX 3B€3/L. JIBa/ILIaTh JIET
HAa33/1 THPPAKPACHBIA ACTPOHOMHUYECKUIT
cryTHUK IRAS (InfraRed Astronomy Satellite)
B XO/I€ PETY/IAPHBIX KAJIMOPOBOYHBIX Ha-
O/mo/IeHUH Bern o6Hapy»KW1 NPHU3HAKU
CYIIECTBOBAHMSA IMCKA U3 MEJIKUX YACTHUL]
BOKPYI' 9TOM 3B€3/1bL. B Hauasne 1990-X 1T J10-
TTOJTHHUTEIbHBIN AHAIN3 JJAHHBIX [RAS 1103~
BOJIAJI IPEATIONOKATD CYIIECTBOBAHUE 10~

» BaxkHeLLee AOCTUKEHNE ACTPOHOMUM B MOEABIAYLLEM ASCSTUASTUN — OTKDbITUE
NAQHET 30 NpeAeAaMY COAHEUHON CUCTEMBI.

»  HO Mbl HOXOAMMCSI AVLLIb B HOYOAE STUX UCCASAOBAHUI, HOBAKOAQTEAN ELLIE HE BI-
ASITBCETO 6OTATCTBA KOCMUYECKUX TEA, CTOAb BAKHbIX AAS N3YUYEHIS MAQHETHBIX CAC-
TEeM, HOMPVMEP, OCTATKOB BELLIECTBA, U3 KOTOPOTO NMOCTPOEHbI GOAbLLNE MAQHETHI.

» Y10BbI Y3HATb O MEAKUX TEACX, ACTPOHOMbI MUCCASAYHOT MblAb, BOZHUKAIKOLLLYHO MU
WX CTOAKHOBEHUSIX. OHM OBHAPYXUAN 6oaee 100 3Be3A, OKPYIKEHHbIX MbIASBbIMI
AVCKOMU, U MOAYHUAN N30BPAXKEHMS ASCITKA U3 HUX. PE3yALTATHI 3YYEHMS STUX
AVICKOB MO3BOASIOT MPEAMOAONKMTE, Y4TO GOPMUPOBAHME MAQHET B ARYIMX OBACCTSIX
[OAQKTUKI MPOUCXOAMT MOYTU TAK XKe, KAK B HaLLen COAHEYHOM CcUCTEME.

JIOOHBIX MBIIEBBIX IUCKOB €€ IIPUMEPHO
Y COTHHM 3B€3/]l, O/IHAKO HEINOCPEJICTBEHHO
MX HAOTIONATH HE yIABATIOCE. JIUIITh B KOHIIE
1990-x 1T HA3eMHBIE U OPOUTAIBHBIE O0-
CEPBATOPHNIATH JICTATTBHBIE U300PAKEHHS
HECKOJBKHX JINCKOB. CaMbI€ CBEKHE JJaH-
HbIE TTOCTYITH/IN OT YCOBEPIIEHCTBOBAHHON
00630pHOM Kamepsl (Advanced Camera for
Surveys, ACS) KOCMHUUYECKOTO TEIECKOIA
«Xa66s1> B 2002 1. M1 OT KOCMUYECKOT'O TEJIE-
ckona «Criauep» (Spitzer Space lélescope) —
MH(PPAKPACHOI O IBOMHMKA «Xa0061a», 3a11y-
HIEHHOTO B aBrycre 2003 .

DTH JaHHbIE OKA3JIMCh COBEPIIEHHO He-
OXXUIaHHBIMI. HEKOTOPBIE AUCKH BBITIS-
JIIT OTHIOJb HE OECCTPYKTYPHBIMU: OJTHU
13 HAX OKA3JIMCh 'MTAaHTCKUM IOJOOUEM
KoJier; CaTypHa, 4 B /Ipyrux OOHAPYKHIHCh
CTYCTKH, JIBIDBI M1 CITHPAJTH, KOTOPBIE MOTYT
OBITh BBI3BAHBI HEBUIUMBIMH I'MT'AHTCKIMH
rraHeraMu. B CoJTHEYHON CUCTEME acTe-
POWIBI M KOMETBI COCYIIECTBYIOT C TUIAHE-
TAMH 3€MHOT'O THIIA U TUTAHETAMU-THUTaHTa-
Muy. Haymmuue IMCKOB MOYKET YKA3bIBATh Ha
IIPUCYTCTBUE ACTEPON/IOB JIM KOMET, SIBJIsA-
IOIIMXCSI TOOOYHBIM ITPOJYKTOM (POPMH-
poBaHus Tw1aHeT. JIn60 310 O6JIOMKH, BO3-
HMKIIKE [IPU PA3PYIIEHUN 60J1€€ KPYITHBIX
OOBEKTOB (TAKOBO OOJIBIIMHCTBO ACTEPOU-
JIOB), TMOO TUIAHETE3UMATIN — «KUPITHYI>,
13 KOTOPBIX CTPOSITCS TIJIAHETHI, YaCTh
KOTOPBIX TAK U HE OObEIMHUIIACH B 60J1Ee
KPYITHBIE T€JIA (TAKOBBI KOMETDI).

Jlo cuMX TIOp 4CTPOHOMBI, U3y4aBIIUE
BO/IM3M niIb COJIHEYHYIO CUCTEMY, HE
MOIJIM TTIOHSATB, TPUMEHHUMBI JTH UX Te-
OPUH K APYTUM IIJIAHETHBIM CUCTEMAM.
Ha6moieHNS TTBUIEBBIX JIUCKOB BOKPYT
3BE3/] PA3IMYHBIX MACC U BO3PACTOB TTO-
MOTYT OIPEAETUTh MeCTO COJTHEYHOM
CHCTEMBI B PSIJTY IPYTUX CHCTEM.

OG6GAOMKM NOBCIOAY

IRAS nipopa6oran Bcero 10 mecsies
B 1983 1. 32 910 BpEMSI OH IIPOBEJI ITOTTHOE
obcieoBaHne HeEGA B CPEIHEN U [1ATIb-
HEN MH(MPAKPACHBIX OOJIACTAX CIEKTPA
B JIUAITA30HE JUTUH BOJIH OT 12 10 100 MKM.
HabnoieHuss ¢ MOBEPXHOCTH 3€MIIHN
B 3TOM JIMANIA30HE HEBO3MOJKHHBI, ITOC-
KOJIBKY 3€MHasl aTMOC(epa MOIJIONaeT
ITIOYTH BCE U3TyYCHUE C TAKIMH JITTHHAMU
BOJIH. YTOOBI BEIMIECTBO U3/TYYa/IO IIPEUMY-
HIECTBEHHO B 3TOM/IMAITA30HE, OHO JIOJDKHO
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DON DIXON

O UEM TNOBELAIJA TblJ1b

KonkabI pa3, KOraQ KOMETa
NPEUBAMKAETCS K COAHLLY, YHOCTb €€
BELLECTBA NCMAPSIETCS], 0OPA3YS
MbIA€BOW XBOCT. [bIAb BO3HMKAET
TAKXKe MW CTOAKHOBEHWSIX B [osice
actepouaos uMosice Kovnepa.

PaavaumoHHOe AGBAEHWE BbIGPACHIBAET

MEeAKME YACTULLbI. ..

MepsoHavanbHas

WameHeHHas
- opbuta

opbuta

Cuna
COMpOTUBrEHNS

...HO 3aCTABASIET BOASE KPYMHbIE MOAATL
no cnnpaar Ha CoAHUe

ACBAEHNE COAHEYHOrO CBETA BBLICTPO BEIMETAET 13 COAHEYHOM CUCTEMBI YOCTULEI PA3MepOoM MeHee 0,1 MM (CAeBQ). Boaee KpymHble YacTULbI
CAVLLIKOM TSDKEABI, HTOObBI CBETOBOE AOBAEHME MOTAO BEIMECTU X, HO BCASACTBME NX OPOUTAABHOTO ABVYKEHWSI COAHEYHBIM CBET NaACET HA

HUX MOA YIAGM. DTO SIBAEHME, N3BECTHOE KOK COMPOTUBAEHME MNONHTUHIO-PO6EPTCOHA (AOBOBOE COMPOTUBAEHNE), TOPMO3UT OPOUTAABHOE
ABWKEHME YacTuL, (CripaBa). MbIAVHKM PA3MEPOM OKOAO 0,1 MM NAAQIOT MO CRMPAAM U3 [osica acTeponaoB HAO CoAHLLE NpuMepPHO 3a 100

TbIC. AET. [TOCKOABKY MblAb BbICTPO MCHE3AET, € MPUCYTCTBUE O3HAYAET, HTO CTOAKHOBEHWSI ACTEPOMAOB U MCMAPEHVE KOMET MPOAOAKAIOTCSL.

HMMETb JJOBOJILHO HU3KYIO TEMIIEPATYPY —
ot 50 10 100 K. ACTPOHOMBI OKUJIAJIH, YTO
OOBIYHBIC 3BE3/IbI, TOBEPXHOCTH KOTOPBIX
pa3orpera JIO ThICSIY KEJIbBUHOB, I0/DKHBI
OBITH TOYTH HEBUIUMBI JI7I5T IRAS.

OJHAKO CIIYTHHUK [TOKA34JI, YTO HEKO-
TOPBIC 3BE3/1bI UHTCHCUBHO HU3IY4aIOT
B 3TOM JINAIIA30HE, UCIYCKAS B IECATKI
U JIZKE COTHU Pa3 OOJIBIIIE, YEM OOBIYHbIE
3Be3/1bl. Takor n3obpITok MK-nsnyuenus
HAaBOJUT HA MBICJIb, YTO OHU OKPY>KCHBI
IIBUTBIO. [Ipe/IIonaraeTcs, YTo CBET 3BE3-
JIbI HATPEBAET IbUIb, KOTOPAS UCIIYCKACT
WK-u3nyyenue, co3/1aBas JIOKAIbHbBIN
MAaKCHMYM B CIIEKTPE HU3/Iy4YCHHUS 3BE3/IbI
(em. puc. na cmp. 37). OTU 3BE3/Ibl HA-
CTOJIBKO CTAPBI, YTO IIBIIb HE MOXET ObITh
OCTATKOM MATE€PUAId, U3 KOTOPOTO OHU
C(POPMHPOBATIUCH, TOITOMY JIOJIKHA 00-
PA30BBIBATBCS B PE3YIIBTATE CTOJIKHOBE-
HUH WU I/ICI'IQ.pCHI/IH HEBUHUMBbIX TECJI.

IIpOCTPAaHCTBEHHOE PA3PEIICHHUE CITyT-
HHKA [RAS 6bUI0 HEIOCTATOYHBIM JIJIS1 TTPSI-

MOT'O HAGJTIOAIEHHS OOJIBITMHCTBA TTBLIEBBIX
JINCKOB. Bce OOHAPYKEHHBIE JIMCKU, KPOME
YETBIPEX, IPE/ICTABIIINCH 6ECCTPYKTYP-
HBIMH TOYKAMU, HO UX SIPKOCTb ITO3BOJISIIA
MPUOIFDKEHHO OLICHUTD UX PA3MEPBI — OT
100 1o 1000 aCTPOHOMMYECKHUX €JUHULL
(a.e.), uro B 20—200 pa3 60sbIIIE PACCTO-
sanA o1 ConHia /1o Ionurepa. AHamm3 ux
CIIEKTPA TIOKA34JL, YTO COCTAB STUX /INCKOB
OJIN30K K BEIECTBY KOMET COHEUYHOM
CHCTEMBI, 4 TAKXE ITO3BOJIWI OLICHUTH
I'€OMETPHIO IBUIEBBIX JIMCKOB. Te N3 HUX,
KOTOPBIE HAOIIOA CIyTHUK [RAS, nme-
JIN HEOJJHOPO/IHYIO TEMIIEpATypy: 60siee
OIUBKUE K 3BE3IE YACTU OBUTH TEILIEE, YEM
nepudepuiiHble 30HbL. MHTEPECHO, YTO
B OOJIBIIMHCTBE JJMCKOB HE OOHAPYKEHO
IbIIN C TEMIICPATYPOM, 3dAMETHO IIPEBbI-
maroreit 200 K, 4To 0Ka3aaoCh HUKE OXKH-
J1a€MOM (€C/IN OBl IMCKH ITPOCTUPAIUCH JIO
HEMOCPEACTBEHHON OKPECTHOCTHU 3BE3]Y).
13 3TOT'O CJIEAYET, YTO AUCKU UMEIOT OT-
BEPCTHA B LICHTPE. /I aCTPOHOMOB 3TO

CTaJIO TIEPBBIM YKA3aHHUEM HA TO, YTO JIUC-
KM MOTYT UIMETB CTPYKTYPY, TPE/IOIararo-
Y10 IIPUCYTCTBUE HEBU/INMBIX ITAHET.

B 1984 r.,, nocie OTKPBITHUH, CAEIaH-
HBIX CITyTHUKOM IRAS, Bpaadopa Cmur
(Bradford A. Smith), paborasmui Toraa
B APU30HCKOM YHUBEPCHUTETE, U Prvapy
Teppwut (Richard . Terril) n3 JJaboparopuu
PEAKTHUBHOI'O ABWXXEHUS HAGIIOMATN
C TIOMOUIBIO 2,5-M TEJIECKONa obcep-
Baropuu Jlac-Kammnanac B Yuan 3e3ny
B YKupormciia. YT1o6b1 OGHAPYKUTH CJ1A00
W3JTy4aIOIIEE BEMIECTBO MbUIEBOTO JIUCKA
Ha (POHE STPKOTO CBEYEHUS 3BE3/IbI, OHU
MIIPUMEHWIN KOPOHOT'PAPUIECKYIO MaAC-
Ky — MaJICHBKHI JIUCK B (DOKYCE TEECKO-
1a, 6JIOKUPYIOIIMHA NPAMOE HU3TydEHHE
3Be3/1bl. 1306paKEHNE B BUJJTIMOM CBETE
BBISIBUJIO BEJIMYECTBEHHBI JIUCK, TPOCTH-
PpAaroLNICs 10 paccTosHUi 60see 400 a. €.
oT 3B€e3/1bl. Bosee nosaHue Ha6MOEHNS
JATH IS painyca 3TOr'O JIUCKA OIIEHKY
B 1400a.e. >
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OEATEJIBHOCTb NMIMAHET

IMblIAEBblE CTPYKTYPbI HE TOABKO YKO3bIBAKOT HO CYLLIECTBOBAHME ACTEPONAOB U KOMET, HO M MO3BOASIKOT OBHAPYKITb MAQHETLI. B COAHEYHOM cructeme

Ha pacnpeAeAeHme nbiAv B lNosice Kornepa BAMSIET MPUTSHKEHWE HenTyHA. BHELLHNIN HOBAIOAQTEAL YBUAEA Obl HO MHOPAKPACHOM N300 AKEHN

(Bpe3ka) NPOBEAbI U CTYCTKM, 13 HEero 30KAKOYMA Bbl O CYLLLECTBOBOHUM MMIAHTCKOM NAQHETHI. 1306paXKeHe, CMOASAMPOBAHHOE HO KOMMbIOTEPE,

OYeHb NMNOXOXKe HA TO, YTO BUAEAN ACTOOHOMbI BOKPYT ARYINX 3BE3A.

Mosic Konnepa

Paccrostaue 10 f JKupornuciia— Bcero 60
CBETOBBIX JIET. E€ /INCK OUEHDb BEJTMK 1 SIPOK
Y BWJIEH C peOpa, UTO YBEJIMYMBAET €10 Ka-
SKYIITYIOCS SIDKOCTD M CYIIIECTBEHHO OOJIET -
yaeT Habmo/ieHus. K coxkaneHuIo, npuMe-
HEHME KOPOHOT'PAPHUUIECKOTO METO/IA HE
IIOMOIJIO ACTPOHOMAM PA3INYUTD JPYTUE
JUCKU. [Tpy Ha6/I01eHUH € 3EMIJIU B BU/IU-
MOM CBETE 3BE3/Ibl UMEIOT HEKUH pa3Mep,
OIIPENIENSIEMBIN PA3MBITHEM N300 PAKEHHS
B 3eMHOH aTmMocdepe. IToaToMy MacKa KO-
ponorpada, 3aCI0HAI NU300PAKEHHUE 3BE3-
JIbI, OOBIYHO 3AKPBIBAET 1 BECh IUCK. B /1ai1b-
et MK-o61acty, T7e JUTHHBI BOJTH OOJIBIIIE,

OB ABTOPE:

Mosic actepomaos

3BE3/IbI CBETAT C/IA0EE, TAK YTO OOHAPYKHTh
JUCKU JICTYC. Ho H3JTy4CHHUC 9TUX JJINH
BOJIH IIOIVIOMIAETCS] 3EMHOM ATMOC(EPO.
Wanyuenue ¢ ene 60bIIen JJIMHON BOJI-
HBbI, HpH6HHX<2IOII[CﬁCH K MHJUIUMCTPY,
MOZKET OBITH OOHAPYKEHO C IOBEPXHOCTHA
3emiu, HO 10 KoH1A 1990-X IT. MHCTPY-
MEHTBI, CIIOCOGHBIE PETUCTPHUPOBATH TO
CyOMHWUIMMETPOBOE U3JTy4EHUE, OO
IJIOXWM PA3PCIICHUEM M HU3KOM 4yBCTBU-
TEJILHOCTBIO.

ITpopbIB pOM30MIIE, KOI/Ia Oblaa CO-
3/1aHa MarTpuia CyOMHUJUIMMETPOBBIX
60JIOMETPOB OOIIETO MOJb30BAHUS

A3Bua Apanaa (David R. Ardila) nsy4an dusnky B yHmeepcutete Aoc-AHaecC B borote,
Koaymbus. CteneHb AOKTOPA GUAOCODUM OH MOAYUUA B KOAMPOPHNNCKOM YHMBEP-
cutete B bepkan 1 B 2002 1. npuwen B rpynny Kamepsl ACS B YHMBepcutete AXKOHCA
[onknHca. Kpome MbIAEBbIX AMCKOB OH U3YyHOEeT AO3BE3AHBIE ANCKN, POPMUPOBAHNE

NAQHET N KOPUYHEBDBIX KAPAMKOB.

PacueTtHoe n3obpakeHne («aHdac»)

Submillimeter Common-User Bolometer
Array, SCUBA) — BBICOKOYYBCTBATEIbHAS
Kamepa, CIOCOOHAsA IETEKTUPOBATD U3JTy-
YCHUC C JJTMHAMU BOJIH ITOPAAKA MU~
MeTpa. B 1997 r.rpy1mmna noj pykoBOJICTBOM
Varna Xosnanzaa (Wayne S. Holland)
n JIxerin I'puss (Jane S. Greaves), pado-
TaBIINX TOI/1a B O6BEJUHEHHOM ACTPO-
HOMMYECKOM LIEHTPE Ha [aBariax, UCIIO/Ib-
30Ba1a Kamepy SCUBA, CMOHTHPOBAHHYIO
Ha reneckorne «Jxermc Kitepk Makesesn»
O6cepsaropuu Mayna-Kea. [TosryueHHbie
M300PAKEHMSA HECKOJIBKUX 3BE3/T, HAOIO-
JABIINXCA PAHCE C IIOMOIBIO CITYTHHUKA
IRAS, OATBEPIVIIN CYIIECTBOBAHUE JIMC-
KOB HE TONBKO Y f YKuBonucria, HO n'y He-
CKOJIBKUX /IPYrux 3Be37. C TeX nop npu
nomoInu SCUBA, HA3€MHBIX JIETEKTOPOB
HNK-u3sydeHuss 1 KOCMUYECKOI'O TeJle-
ckomna «Xa6651» 6blJI0 OOHAPYKEHO EIIe
OKOJIO JIIO’KUHBI IUCKOB. HO B HEKOTOPBIX
ciydasx u3obITok MK-nsnydennus Obut
BbI3BAH (DOHOBBIMHM OOBEKTAMH WJIU OJIN3-
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SKYVIEW IMAGE ARCHIVE (skyview.gsfc.nasa.gov) (fop): LUCY READING; SOURCE: DAVID R. ARDILA (graph); RICHARD J. TERRILE Jet Propulsion Laboratory AND BRADFORD A. SMITH (fop middle):

AL SCHULTZ Computer Sciences Corporation/Space Telescope Science Institute AND NASA (bottom middle); SALLY HEAP NASA Goddard Space Flight Center (bottom)

NNAHETONOTHA

JIEKAIITAMU MEK3BE3THBIMU OO/TAKAMU, HE
CBSI3AHHBIMU C HAOJIIOJAEMOM 3BE3/I0M.

KomeTtHble pou

Brauasie 1990-XIT. aCTPOHOMBI ITOJTy YHIIA
IOJATBEPIKIEHHE CyleCTBOBAaHMsA [Tosca
Korinepa — 30HbI JIbAMCTHIX TEJI, TPOCTH-
paroieica oT opouTel HerrryHna 3a opoury
[TnyroHa, NPEAIIONOKEHNUA O CYyIECTBO-
BAHUH KOTOPOI BBIIBUTAIMCD YK€ JABHO.
CoyZapeHns B 3TOM MOSACE TTOPOKIAIOT
BTOPO¥, 60J1€€ XOJIOAHBII IbUIEBOU JIHCK,
KOTOPBIH TPYAHO YBU/JIETH C 3€MJIN, I1OC-
KOJIbKY OH, KaK M MBI, IIOI'PYKEH B APKUI
OPEOJI TETUIOTO 30/IMAKATIbHOI'O CBETA.

IIpeacTaBiasgeTcs, 4TO AaHAJIOIOM IIblIe-
BBIX JIUCKOB BOKDYI' OOJIBIIMHCTBA 3BE3]]
ABJIIETCA UMEHHO nosc Korinepa, a He 30-
JIUAKAJIBbHBIN JIMCK. [IEUCTBUTENBHO, B HE-
KOTOPBIX C/Iy4as1X 4ACTPOHOMBI OOHAPYKH-
BAJIU y 3BE3J, KPOME 6OJIBIIOIO XOJIOHOIO
JTHCKA ETTIEe ¥ 60JIeE C/TAOBIN TETUTBIF IUCK —
AHAJIOT HAIIIETO 30/{UAKAIbHOTO.

XOTs KOMINEPOBCKUM JMCK IIPOCTHUPA-
eTcsl Ha 6oee JJaJIEKOE PACCTOAHUE OT
CoJHI1a, YE€M 30JMAKATIbHBIN, ¥ CO/IEPIKUT,
BEPOATHO, PA3 B JIECATDH OOJIBIIE IIBIIN, OH
BCE JK€ I'OPA3/10 MEHbLIE APYTUX. TaK, IUCK
BOKPYTI 3 JKMBOIIHCIIA COAEPIKUT, IO KPari-
Heti mepe, B 10 ThIC. pa3 OOJIbIIIE ITBUIN, YEM
ITosic Kotinepa B COTHEYHOI CUCTEME.
YacroTa CTOIKHOBEHUI IVIAHETE3UMAJIET,
NIPUBOJAIIMX K OOPA30BAHHIO ITbUIH, ITPO-
IMOPUMOHAIbHA KBAJPATy YMCId OOBEK-
TOB; CJIEAOBATENILHO, IIPH PABEHCTBE BCEX
POYMX YCIAOBUI f JKMBOMMCIIA JOJKHA
coziepskath B 100 pas 60sbliIe IIAHETE3U -
maneit, yem CoTHIIE.

ACTPOHOMBI ITOJIATAIOT, YTO KOJTHUYECT-
BO ITBUIA CBA3AHO C BO3PACTOM CHCTEMBL.
3emie 4,5 mipy, sieT, a f JKuBorciia — Bce-
ro 15 miH. M3 pe3ynsraTos HaOIoIeHUH
MOJKHO CJIEATH BBIBO/JL, YTO KOJIMYECTBO
ITbUIM CO BDEMEHEM YMEHDBIIAETCA (CM. DLUC.
na cmp. 39). IIprunHa 3TOTO, BEPOSITHO,
B TOM, YTO <«IIOITYJIALIMS» MCXO/IHBIX I1JId~
HeTe3uMasIel yObIBaeT. Te caMbl€ CTOJIK-
HOBEHMS, IIPH KOTOPBIX O6PA3yeTCs IbLIb,
PAaspyLIaioT CTaIKKBaIomuecs tena. bonee
TOT'O, I'PABUTALIMOHHBIE B3AUMO/IECUCTBHA
C TUIAHETAMH MOTYT JIMOO BBIOPACHIBATD
ACTEPOM/IBI K KOMETBI 34 ITPE/IEIbI TUTAHET-
HOW CUCTEMBI, JINOO 3ATATUBATL UX K LIEH-
TPAJIBPHOM 3Be3jie. HekoTophie TUHNA p

B XKMBOTMNCLA

MbIAeBOV AUCK BOKPYT 3BE3AbI 3 PKmBOnmcLa,
oTtcTosen o1 3eMAM Ha 63 CBETOBbLIX FOAQ,
M3yHeH AyYLLE APYTUX AUCKOB, PACMOAOKEH-
HbIX BHE COAHEYHOW CUCTEMBI.

10°

MN306paskeHme C HU3KUM paspeLLe-
HUEM, MOAYHEHHOE CMYTHUKOM IRAS

B 1983 I, MO3BOASIET MPEAMNOAOXKUTD,
YTO BOKPYT 3B€3Abl CYLLLECTBYET HEKASI
BbITSIHYTAS] CTRYKTYPA.

10?

-
o

MoToK (AHCKue)

Cnektp
B OTCYTCTBME MbIAU

10 100
AAVNHA BOAHBI (MUKPOHbI)

1000

CnekTp n3AydeHus B XKMBOMMCLIO OTAMHAETCS OT TAKOBOTO AAS1 OBbIYHbBIX 3BE3A..
M136bITOK U3AYHEHMS B IHPPAKOACHOM OBAACTY — MPU3HAK CYLLLECTBOBAHMST MbIAN.
PomGuKu — AQHHBIE M3MepeHnin IRAS.

boAee AETOABHOE M30BPKEHNE B BUANMOM CBETE NMOAYYEHO B 1984 1. BuaeH
ANCK, OBPALLEHHBIN K HOBAKOAQTEAIO PEBPOM. TEMHbIE MPSIMBIE AUHUM U KOABLLA
— 970 apTedaKTh ANNAPATYPbI, UICMOAL3YEMOW AAS 3ATEHEHMSI COMOW 3BE3AbI.

1306paykeHme B BUAVIMOM CBETE, MOAYHYEHHOE KOCMNYECKM TEAECKOMOM «XABOA»
B 1995 1. BUAHO «B3AYTVE» AUCKA (IMOKQ3QHO CTDEAKOWM), BOSMOXKHO, BbIBBAHHOE KO-
PUYHEBBIM KAPAMKOM MAW MDOXOASILLIEN 3BE3A0M. LIBETOM NepeAQHA SIPKOCTb.

Ha 1306pakKeHnn, MOAYHEHHOM «XOBBA0M» B 1997 T., BUAHO UCKPUBASHUE (MTyHK-
TUPHQST AVHIST) BHYTDEHHEN YOCTU AUCKA. DTA OCOBEHHOCTb MO3BOASIET MPEAMO-
AOXXMTb MPUCYTCTBMUE MMIFAHTCKOM MAQHETBI HO HOKAOHHOWM opouTe.
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1 BHyTpeHHee .
KOABLIO

M306padkeHme nblAv BOKPYT 38e3Abl HD 141569,
yAQAeHHOoM oT 3eMAn Ha 330 CB. AET. BUAHbI ABE
B60AbLLME CNNPAABbHBIE BETBU. OHM MOTAM ObiTh
CO3AQHbI 3BE€3A0N-KOMMNAHBOHOM. BHYTDEHHEE
KOABLLO MOXET OblITb MPU3HAKOM CYLLECTBOBO-
HWS1 HEBUAMMOW NACHETHI. LiBeTa xapaktepu-
3yKOT MAOTHOCTb BELLLECTBA, HOBAIOAQEMOTO B
BUAVIMOM CBETE.

Cuctema Pomanbrayta (25 CB. A€T OT 3eMAN).
Ee AeBast HVDKHSIS1 CTOPOHA KpyMHee NpoaBOM
BEPXHEM, YTO, BO3MOXKHO, OBYCAOBAEHO He-
AQBHUM CTOAKHOBEHMEM ACTEPOUAOB. LIeHTp
KOAbLLO 3AMNOAHEH TEMAOW MbIABIO, MOAOBHOM
30AMCAKAABHOM MblAM B COAHEYHOW CUCTEME.,
N306paxkeHne NOAY4YEHO B AOABHEM MHOPA-
KPACHOM U3AYYEHNN.

CrycTtok

Cucrema Bern (25 ¢B. AeT 0T 3emAmn). HepHon
3BE3A0YKOW B LLEHTPE OTMEYEHO MOAOXKEHME
COMOWM 3Be3Abl. [10 AQHHBIM KOMMBIOTEPHOTO
MOAEAMPOBAHMS, SIDKUIM OOBbEKT (AeBEE U

BbILLE 3BE3Abl) — 9TO MAOHETA C MACCOW, BABOE
Bonblen macchl FOnmtepa. V13obpaxkeHue no-
AYYEHO B CYOMUAAMMETPOBBIX BOAHOX. Macca
Beru, kak n macca HD 141569, BaBoe 60AbLLIE
Maccbhl COAHLQ.

[lpoceet

CrycTtok

Cuctema g SpuaaHa (10 CB. AeT OT 3eMAN).
CryCTku 1 AblPbl MOTYT BbiTb PE3YALTATOM
BO3AEMCTBIS MAQHETHI C MOCCOWM OKOAO MACCHI
CarypHQ, ABMKYLLECS MO BbITSIHYTOM opbuTe.
CneKTpaAbHbIE ACQHHBIE MO3BOASIIOT MPEAMNO-
AOXUTb CYLLIECTBOBAHWNE APYTOV MACHETHI,
HOXOASILLLENCS BAMKE K 3BE3AE. M306paKEeHNe
MOAYYEHO B CYOMUAANMETPOBbIX BOAHOX.

TIOIVIOIIEHMA B CrieKTpe [ 2Kupornucna to
MOSABJISIIOTCS, TO UCYE3AI0T, U ACTPOHOMBI
MPEJIONATAI0T, YTO OHU OOYCJIOBJIEHDI
KOMETAMH, KOTOPBIE MA1AI0T HA 3BE3/LY
U CrOpaioT. 32 rofi MOKET IIPOU3OHTH JJO
200 TaKux COOBITHI. BEPOSTHO, B MOJIOION
COJTHEYHOI CUCTEME TOXKE ObLJIO MHOT'O
ACTEPON/IOB U KOMET, YUCJIO KOTOPBIX CO
BPEMCHCM YMCHBIIIWIOCH.

V GONBIINHCTBA 3BE3/], B CIIEKTPE KOTO-
PpBIX BUJIeH n36bITOK MK-n3myyenus, mac-
cpl 6oblie, yeM y CosHIla. Bo3MOXKHO,
TO CBSA3AHO C TEM, YTO O0JIEE MACCUBHBIC
3BE3/1bl JIErY€ OOHAPYKUTB, T.K. OHU I'OPs-
4€ee U ITOITOMY JJO/LKHBI CHJIBHEE Harpe-
BATD IbUIb. OHU TAKKE MOIJIM BO3HHUKATH
13 60JI€E€ KPYITHOT'O JIUCKA, CO/IEPKAIIETO
60bI1e TIBUTH. OCTAETCS HESICHBIM, B Ka-

KO CTEIIEHHW BBIBO/IbI, CJEJIAHHbIE HA
OCHOBE 3THUX HAOMIOJEHUNI, MOT'YT OBITh
IIPUMEHUMBI K HAUOOJIEE OOIIEMY KIaC-
Cy cucreMm. B uacrtHocTy, 60s1ee ropsaune
3BE3/IbI JIOJIKHBI OBICTPEE PACCENBATDH
JVICKH, 13 KOTOPBIX OHU ITOJTYYHUIUCH, 9YTO
BJIMSIET HA CKOPOCTb (DOPMUPOBAHMS TIJ1A-
HET U 3BOJIIOLINHU TJTAHETE3NUMAJICH.

HeBnanMbie NAQHETHI

A ecTb 11 B OOHAPYKEHHBIX CUCTEMAX
KpPOME IUIaHETE3UMAJIEHN €lle U HACTOs-
mue TJTAHETHI? IIZDKC B CAMBIX MOJIO/JBIX
CUCTEMAX TUT'AHTCKUE TUIAHETBI, COCTOSI-
L€ B OCHOBHOM U3 I'd3a, WIK yKe C(hop-
MUPOBAJIMCH, WU HUKOI'/JA HC CMOI'yT
06pa30BATHCH, T.K. CEHYAC B ITUX JUCKAX
CJIUIIIKOM MaJIo ra3a. [Toxosxe, 4To AUCKU
U TUTAHETBI BOOOIIE U3OETAIOT IPYT IPYTa.
W3 COTHU 3BE3JI, y KOTOPBIX ACTPOHOMBI
OOHAPYKWIN TIJIAHETHI, TOJIBKO /IBE UME-
10T UH(PAKPACHBII U3OBITOK B CIIEKTPE,
YKa3bIBAIOIUHI HA IPUCYTCTBHUE IIUICBO-
'O JUCKA.

OJHAKO CaMH JJCKU MOI'Y T CBU/IETENIbC-
TBOBATH O IPUCYTCTBUM IVTAaHET. KOMETHBIN
«TOK/Ib>, aatomMui Ha B Kusonuciia,
TPYAHO OOBSICHUTD, €ECIIU B CUCTEME HET
TUTAHCT, OKA3BIBAIOIHNX I'DABUTAITMOHHOC
BO3JEHUCTBHE. Bosee Toro, Ha HEKOTOPBIX
N3006PAKEHUAX IMCKOB OOHAPYKUBAIOTCS
HE TOJIBKO KPYITHOMACHITAOHbBIE CTPYKTY-
PBI — KOJIbIIA U CI'YCTKH, HO 1 6O0JIbIIHE
cnupanu (em. puc. ¢resa). Ilnanersl ¢ Ha-
KJIOHHBIMH OPOUTAMHU MOTYT 3ATATUBATD
IIbIJIb HA CBOM Op6I/IThI, HCKaXasa 3TUM
dopmy arcka. OHU CLIOCOOHBI U BLIMETATH
IIbLIb, OOPA3y4 MOJIOCTH U KOJbLA, WA
(hOpPMUPOBATH CJI€]], KOTOPBIA BBIIVISIANUT
KaK CT'YCTOK; Hall1a 3€MJISI OCTABJISIET TAKOM
OTIIEYATOK B 30/IMAKATIbHOM ITBLIH.

Ho 1oBOABI O CYIIECTBOBAHUHN TUIAHET
B 93THUX NHUCKAX HE BIIOJIHE y6C]II/ITCJIthI.
[Tnanersl, cnoco6Hble POPMUPOBATH
HaOI0/JaEMbIE OCOOEHHOCTH, TOJIKHBI
pacnosaraTbcst Ha 60bIIEM PACCTOSHUH,
ueM Henrryn ot CosIHILa; HO MOTYT JIM OHHM
(bOPMUPOBATHCS TAK JAIEKO? BO3MOXKHO,
YTO HCKOTOPBDIC TVTAHCTHI ITOABUJIMCh HA
MEHBIINX PACCTOSHUAX OT 3BE3/IbI, 4 3ATEM
YAQUIAIMCD OT HEE (TAKOE ITPEATIONOKEHNE
BBICKA3bIBAIOCH U g Herrryna). [lig co-
XPaHCHWA MOMCHTA UMITY/IbCA B 3TOM CJTy-
4ae HEOOXO/IUMO, YTOOBI IPYIast OOIbIIAsd
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o Mepe CTapeHNs 3Be3Abl OKPYXXAIOLLAST €€ MblAb YObIBOET, BEPOSITHO, MOTOMY,
4TO MOCTOBASIOLLIME €€ ACTEPOUAbI M KOMETBI MOCTENEHHO PA3PYLLAKOTCS. TO
COOTHOLLIEHME MO3BOASIET MPEANOAOXKUTD, YTO BCE CUCTEMbI SBOAIOLMOHMPYIOT

B OCHOBHOM OAMHAKOBO. AQHHbBIE MOAYYEHbI VIHGPAKPACHOM KOCMUYECKOM
obcepaaropuen. OPAHKEBBIMM TOYKOMM MOKO3OHbI 3BE3AHBIE CKOMAEHMSI. TOYKa
«COAHLE» NPEACTABASIET TOABKO 30AMAKAABHYHO MblAb. KOAMYECTBO NblAM B [osice
Komnepa Hens3BeCTHO, HO OHO MOXKET BbiTb PA3 B ASCSITb DOAbLLE.

1aHeTa Bpojie fonurepa npubiamsuiach
K 3Be3zie. OJTHAKO MPHU3HAKOB ITPUCYTCT-
B TAKOT'O BTOPOT'O OO'bEKTA ITOKA HUTTIE
He o6Hapy:keHO. IToTydeHHbIE JaHHBIE
HCO/JIHO3HAYHBI, U PA3JTUYHbBIC I'DYIIIIbI
HCCIIE/IOBATEIIEH ITOKA HE MTPUIIIIN K COTVIA-
CHIO O TIOJIOKEHHSX 1 MACCAX TUIAHET.

Hexoropsle Hab/mozaeMblE OCOOEHHO-
CTH MOKHO OO'BSICHUTB HE TOJIBKO I'DABU-
TAMUOHHBIM ITPUTAKCHUCM IUVIAHCT. PH,C[
ACTPOHOMOB CYUTAET, UTO KOJIBI[A ECTB BO
BCEX MOJOJBIX cucTeMax. Korma miaxe-
TE3UMAJTH PACTYT U OOBEAUHAIOTCS, OHU
Pa3pyIaoT AUCKH, YBETMYUBAS YACTOTY
COYAPEHUH U CKOPOCTb O6PA30BAHUSA
MBUTH. JIpyIUe FOBOPSIT, YTO KOJIBbIIA ITHUTH
MOTYT CIIOHTAHHO (DOPMUPOBATHCS HA
KPasX ra30BbIX JUCKOB. BosbIINe Trpasu-
EHTBI JJABJIEHNS HA KPAIO JIMCKA TOPMO3AT
TIBIIEBBIE YACTHUIIBI, KOTOPBIE MHAYE ObUIH
OblI BBIOPOIIEHBI 32 IIPE/IE/IbI IVTAHETHOM
CHCTEMBL

B 2003 1. MOM KOJUIEI'Y U3 YHUBEPCHUTETA
JlxoHca TOMKHUHCA U 51 C TOMOIIBIO KOPO-
Horpaga kamepol ACS Ha KOCMHYECKOM
TeJEeCKoIEe «Xa60s1» HAOIIOAAIN 3BE3LY

HD 141569. TlonydeHHbIE paHee U3006-
PaKEHUS MOKA3aJIN, YTO Y HEE €CTh /IBA
KOJIbI1A. Ha HAmMX K€ KAPTUHKAX O6HA-
PYKIWINCH JUTMHHBIE CITUPAIbHBIC BETBU
MIBUTH, TIOXOKHE HA TE, YTO HAOITIONAIOTCS
B CITMPAJIbHBIX IAJIAKTHKAX. DTO TIO3BO-
JIET TIPEANOIOKUATD, YTO UCCIICYEMBIC
paHee KOblid — (DPArMEHTHI CITUPAJICH.
V 3Be3anl HD 141569 ecThb ABE 3BE3/bI-
KOMITaHbOHA. CYUTAETCS, YTO OKOJIO
100 ThIC. IET HA3/1 OHU NIPOIUIU OJIU3KO
K JIMICKY, PA3PYIINB U PACTSHYB €r0. DTO
1 MOTJIO IOPOJUTD HABGIIOJAEMBbIE CITH-
pan. Psiji y9EHBIX yTBEPIKAAIOT, YTO JINCK
¢cpOPMHPOBATI MHOTOKPATHBIC B3AHMO-
JICHCTBUS CO 3BE3AMU-KOMIIAHPOHAMH.
CnenoBaTenbHO, HEKOTOPBIE OCOOEHHO-
CTHU IBIICBBIX JUCKOB MOIJIH BO3HUKHYTh
T10/] BIIMAHHUEM HE IVIAHET, 4 UHBIX TCJI.
Heo/IHO3HAYHOCTD TOJIKOBAHHSA 00y-
CJIOBJICHA TEM, YTO Yy HAC OUYEHB MAJIO YeT-
KHX U3006PAKEHUI ICKOB, U KOKIOE U3
HHUX — OCOOBII citydart. B jekabpe 2003 1.
Kapn tanensgenpar (Karl R. Stapelfeldt)
13 JIa6opaTOPUN PEAKTUBHOI'O IBIDKCHIIS
OIyOJIMKOBAJI TIEPBBIE N300PAKEHUS TbI-

JIEBOT'O JINCKA BOKPYT 3B€3/1bl POMaIbrayT,
ITOJIY4EHHBIE TEJIECKOIIOM «CIHIIEP», KO-
TOPBIA OCHAIIICH JICTEKTOPAMH /IAJIBHETO
MK-m3nydenus TOro e Auarna3oHa JyInH
BOJIH, YTO U JIETEKTOPBI CIIYTHUKA [RAS,
HO B 1000 pa3 60j1€€ YyBCTBUTEIbHBIMU.
OHH C1TOCOOHBI OOHAPYKUTH MAJIOE KOJIH -
YECTBO MBUIN U, CJIE/IOBATEIBHO, U3YYUTh
OoJIbIlIEE YMCIIO AUCKOB. Ha nzobpaxe-
HUMU, TIOTyYECHHOM B U3/IyYCHUHM C JUTMHOM
BOJIHBI 70 MKM, (popMa JIUCKA BHHA J10-
CTATOYHO XOPOIIIO — OH IIPEZICTABIIIET CO-
OOM BUIMMOE € pebpa KOJIbIIO PAJIyCOM
nouru 200 a.e. OJ1HA €r0 CTOPOHA sAPUE
JIPYT'OM, BEPOSITHO, U3-34 HEZIABHETO CTOJI-
KHOBCHHS ACTEPOU/IOB, 4 BO3MOXKHO, 9TO
CJIEJICTBHE I'PABUTAITMOHHOI'O BIUAHUS
HEKOM HEBUJUMOM IUIaHeThl. Ha jjirHe
BOJIHBI 24 MKM BHJIHA KOHI[CHTPAIIUS
CPaBHUTEIBHO TEIIOT'O BENECTBA BOIM3HU
3BE3/Ibl — SIBHOE I10/I0OME HAIIIETO 3071 a-
KQJIbHOI'O OOJIAKA. DTO HABOAUT HA MBIC/Th
0 TOM, 4TO y POMATIBIAyTa €CTh HEUTO, IO~
XOKee Ha ITOSIC ACTEpOn/IoB B COJIHEUHOMU
CHCTEME.

Hann4gue NbUIEBBIX JHUCKOB MOJTBEDP-
JIWJIO, YTO PSJIOM C JIPYTUMU 3BE3AMU,
a He TOJNbKO Yy COMHIIA, ECTh ACTEPOU/IbI
M KOMETBI, BOZHUKIIHE B ITpoliecce (pop-
MHUPOBaHUA IIaHET. OTCIO/IA CIICAYET, YTO
CostHeuHas CUCTEMA, B ITPUHITUIIC, TTO/I00-
Ha IPYTUM IVTAHETHBIM chcTeMaM. OIHAKO
JIa’K€ HAMMEHBINHNI N3 OOHAPYKEHHBIX
NBUIEBBIX JUCKOB COAEPXKUT B 50 pas
OObINE TTHUTU, YeM UMeeTcst B CotHed-
HOI cucTeme. B ueM mpryanHa pasnugusi?
JIn60 nyraneTsl COJTHEYHOM CUCTEMBI YIKE
BBITECHWIN OOJIBITUHCTBO TUTAHETE3UMA -
sieit, mu6o COJTHIIE N3HAYATBHO BO3HUKIIO
C HEOOBIYHO MAJIBIM JIUCKOM. M1, MOJKET
OBITB, YYBCTBUTEIBHOCTb COBPDEMEHHOI
AMIapaTypsl HEJIOCTATOYHA /11T O6HA-
PYKEHHMS UCTUHHBIX dHAJIOIOB HAIICH
COTHEYHOU CUCTEMBI?

ACTpPOHOMAM €I1€ TOJIBKO MPEACTOUT
CO3/]aTh JETAJNBbHYIO U COIVIACOBAHHYIO
KapTHUHY (DOPMHUPOBAHUS U IBOJIOLIUNA
IUIAHET BOKPYT 3BE3/] PA3TTUYHBIX MACC.
JlanpHEHIIME HAOIIOAEHUS C TIOMOIIBIO
KOCMHUYECKUX TEJIECKOMOB «Xab6i»
n «Crurep», a TAKKE HA3EMHBIX TEIIECKO-
OB, IOMOT'YT Y3HATh, HACKOJIbKO BAKHOE
MecTo 3aHumaeT COJIHEYHAST CUCTEMA
Cpey IPYTUX IUVIAHETHBIX cucTem. M
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NCHXONOTHA

NPOKAAMUE ouson

PaaocTb ecTb, a cyacTbs HeT!
JIOTUYHO MPEJTONOKNTE: UYEM Y YEJIOBE-
Ka OOJIBIIE BO3MOKHOCTEH, TEM JIydIIIE.
OIHAKO UCCIENOBAHUS OCIEAHUX JIET
CBUJIETETBCTBYIOT O TOM, YTO, C TOYKU
3pEHUS TICUXOJIOTUH, OOTIaThI BBIOOP
HE BCET7A JIy4IlIe CKYIHOTO.

COIVIACHO OLEHKE CYObEKTUBHOTO
OIIYIIEHHUsI CYACThs, TPEJTOKEHHON
couunosoramu /[Iasugom Meriepcom
(David G. Meyers) u3z Kosutemka Xoymna
u Po6eprom Jletinom (Robert E. Lane)
us Wenbckoro ynusepcurera, B CIIA
1 B GOJBIIMHCTBE PAa3BUTHIX CTPaH
pOCT 6aroCOCTOSIHUSL OOIIECTBA CO-
MIPOBOKAAETCA TEM, UTO JIIOJU TEPSIOT
omyieHue onarononyyus. Tak, 3a noc-
seaaue 30 JIET BaJOBBIM BHYTPEHHUH
MIPOYKT BBIPOC MOYTH B /IBA Pa3a, a JJOJIS
IPAKAAH, CIUTAIONTNX CEOS CUACTITHBBI-
MU, YMEHBIINIACH TPUOIN3UTEIBHO Ha
5%, nin Ha 14 wuiH. yenosek. Kpome
TOTO, YBEJIMUIOCh YUCIIO JIIOZIEH, CTPa-
JAOIMUX Jenpeccuen. EcrecTBeHHO,
HHUKTO HE CTAHET yTBEP:K/IATh, YTO dYe-
JIOBEK MEPECTA IyBCTBOBATH CE6sI CIACT-
JINBBIM TOJIBKO TIOTOMY, YTO TIE€PE]] HUM
OTKPBIBAIOTCSI HEOT'DAHHUYEHHBIE BO3-
MOXXHOCTH. OJTHAKO CO3/IA€TCs BIIEYAT-
JIEHHE, 4TO TIO0 MEPE TOTO, KAK Y JIOZEH
TIOSIBIISIETCST GOJTBIIE BO3MOKHOCTEH JIJIsI
OCYIIECTBJIEHUSI CBOUX JKETTAHWUH, Yeso-
BEUYECTBO BCE OOJBIIE MOTPYKAETCS
B MYYHHY OTUYASHHUSL.

IToueMy ’k€ MPAKTUYECKU HEOTpa-
HHUYEHHBIE BO3MOKHOCTH JOCTABIISAIOT
MHOI'HUM JIIO/IIM CKOPEE OTOPYEHHE,

4EeM PaJOCTh? MBI C KOJJIEI'AMH IIOIIbI-
TAJIMCh OTBETUTH HA 3TOT BOIPOC, BbI-
JIEJIUB I'PDYIIbl MAKCUMAJIUCTOB (JIIO-
JIEN, BCEIZlA CTPEMAINMXCA IOJYYUTD
Jlydniee) U caTucgansepos (OT aAHIVL
satisfy), Win KOH(MPOPMUCTOB, T.€. J10-
BOJIBHBIX BCEM, TEX, KTO CYMUTAET, YTO
oT J06pa A0Opa HE UIIYT, HE3ABUCHU-
MO OT TOTO, CYIIECTBYET AJIETEPHATHBA
win HeT. TepMUH <«KOH(MOPMHUCT> MBbl
3aUMCTBOBAJIM Y IICUXOJIOI'd M 3KOHO-
MMCTQ, Jaypeara HobeneBckon npemumn
Iep6epra Carimona (Herbert A. Simon)
n3 Yausepcurera Kapaerun—Meuiona.
Jlj1g TOTO 4TOOBI OINPENETUTD, CKIO-
HEH JIX TOT WIA WHOM 4YeJIOBEK K MAK-
CUMQJIM3My WIM HET, Mbl IOAOOPAIH
YTBEPIKAECHUA TUIIA «1 HUKOIJA HE UIIY
OOJBIIETO» U TIPEJIOKUIN HECKOIBKUM
TBICAYAM Y€JIOBEK OTBETHUTH HA BOIIPOC,
COIJIACHBI OHM WJIM HET C JIAHHBIM YT-
BepxkaeHueM. Ilpeanaranoch cemb Ba-
PHAHTOB OTBETOB OT «COBEPIIEHHO HE
COIJIACEH» /IO <«ITOJIHOCTBIO COIVIACEH>.
OLEHMBAIACH TAKKE CTENEHDb YJOBJIET-
BOPEHHOCTHU PECIIOH/JIEHTOB IPHUHA-
TBIMH pemeHuAMA. TTOCKOIbKY MeXIy
I'DYIIIIAMH HEJIb3s ObUIO IMPOBECTH YET-
KOH I'DAHMIIBI, MBI YCJIOBHO COYJIM TEX,
4Jel CpeIHUI OaJIT IPEBBICUI 4, MAKCHU-
MQJIUCTAMH, A TEX, y KOI'O OH OKA3aJICA
HIDKE, — KOH(POPMHUCTAMU. BBIICHUIIOCH,
YTO MAKCUMAJIMCTAM B MAra3uHe Tpedy-
€TCsl OObIIE BDEMEHM JUIA TOI'O, YTO-
Obl C/lENaTh OKOHYATENbHBIN BBIOOP,
4eM UX OmIoHeHTam. Ecim konpopmu-
CTBl HAXOJAT IIPEAMET, OTBEYAIONINUHI

Bappwu LWeapy,

UX 3aPOCaM, OHU IPUOOPETAIOT E€TO
U TIPEKPANAIOT JATBHENITHE TTOUCKH.
MaKCUMAIHUCTHL JK€ TPATAT MACCY Bpe-
MEHH U CWJI, BUUTBIBASCh B 3TUKETKH,
TIPOJINCTBIBAS SKYPHAIBI JITIT MACCOBO-
IO TMOTPEOUTENSA, AHAIU3UPYS HOBBIC
TOBAPBI, U IO MEPE YBEJINYEHHS UNCIIA
BO3MOKHOCTEH MPOIECC TPUHATHS pe-
IIEHUST BCE CHUJIbHEE OOECKYPAKHUBAET
nx. K Tomy e rocsie Toro, Kak noHpa-
BUBINASACS BEI[b HAKOHEI KyIJIEHd, UX
HE OCTAaBJSET MBICTb O «HEMpOpabo-
TAHHBIX> BO3MOKHOCTAX. B KOHEYHOM
CUYeTE OHH 110 CPABHEHHIO C KOH(OPMHU-
CTaMU JIENAIOT 6OJIEE YAAUHbBIE TOKYIIKH,
HO TIONY4alOT MEHBIIE YAOBOJIbCTBHUSI
ot pesynprata. Korja o6CTOATENBCTBA
TPEOYIOT OT MaKCHUMAINUCTA OBICTPO
3ABEPIHINTD AHAJTNU3 U TPUHATH OKOHYA-
TEBHOE PEMIEHUE, Y HETO MOTYT BO3HUK-

HyTb OIIACEHHS, YTO €ro OOMaHYIU. P
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TECT HA CKAOHHOCTb K MAKCUMAAN3IMY

MPOAHAAM3VPOBOB OTBETHI, MOYKHO OTANYMTE MAKCUMOAUCTA OT KOHHOPMMUCTA.
VicnbiTyemble OLLEHMBAAW CTEMEHb CBOETO COMAACHS] C KOXKABIM YTBEPIKASHUEM
C NMOMOLLIBKO CEMUOAAABHOW LLIKAABI: OT MOAHOTO HECOIAQCHS] C YTBEPIKAEHNEM
(1 6AAA) AO MOAHOIO CorAacust (7 6AAAOB). Mbl HO3bIBAEM TEX, YEW CPEAHUM
BAAA NPEBLILLAET 4, MAKCUMAANCTAMU. MNprnbAn3nTeAbHO 10% MCTbITyEMbIX
OKA3AAUCH KPAVHUMU MAKCUMOAUCTAMM (CO CpeAHUM BAAAOM BbiLLe 5,5),
1 10% — SIPKO BbIPAXKEHHBIMU KOHGOPMMUCTAMM (CPEARHUI BAAA HDKE 2,5).

10.

11.
12.
13.

BbIGMpas, 51 CTAPAOCh MPOAHOAN3MPOBATE BCE OABTEPHATUBHBIE BOPU-
QHTbI.

BHe 30BMCMOCTM OT TOFO, YCTPAMBAET AVt MEHSI MOSI PABOTA, 1 XO4y HAW-
TV AyHLLEE NPEANOKEHNE,

CAyLLOS POAMO B MALLMHE, 51 YOCTO KPYYY PYUKY HOCTPOMKN, ACXKE KOTAC
MEHSI BMOAHE YCTPOMBAET ACHHAS MPOrPAMMA.

CMOTPS TEAEBM3OP, 51 AOAIO MEPECKAKMBATL C KOHAAQ HO KOHOA BHE
3ABNCUMOCTM OT TOrO, HPOBUTCSI AVt MHE BbIOPPOHHASI TEPEAQYA UAV HET.
] OTHOLLYCb K YHeAOBEYECKMM B3AVIMOOTHOLLEHWSIM KAK K OAEXKAE: CTpe-
MSICb K AyHLLEMY, §130BOXY BCE HOBbIE 3HOKOMCTBA.

B marasuHe, BbIGMpast TOACPOK APYTY, S HEPEAKO NCHbITIBALO 30TPYAHE-
HMS.

MHe TPYAHO BbIOPATL KACCETY B BUAEOMPOKATE, TAK KAK HE MOTY PEeLUnTb,
KOKQS 13 HAX AYHLLCS].

B MarasuHe MHe BbIBaeT TPYAHO MOAOBPATL OAEXKAY MO BKYCY.

Sl 04eHb AOBOAIO MPOCMATPUBATE PENUTUHI AYHLLMX GUABMOB, MEBLIOB,
CMOPTCMEHOB, KHUAT U T.A.

Toya MMCATEAS MPEACTABASIETCSI MHE HEMOCUABHBIM, MOCKOABKY COM
VICTIBITBIBAIO 3ATPYAHEHMS ACXKE C OObIYHBIMU ARYXKECKUMM MNCBMAMMU.
Sl BCErAQ CTPEMAOCH K OMTUMOABHOMY PE3YALTATY.

S HUKOTAQ HE ULy BOABLLETO.

$14OCTO MEYTALD OB VHOM YKMN3HWM, COBEPLLEHHO HE MOXOXKEN HA TY, KOTO-
pYIo BEAY CAM.

Kpaiinue MakCUMaJIUCThl MEHEE BCEX
JIOBOJIBHBI IUIOJIAMH  CBOETI'O  TPY/d.
CpaBHuBas1 cebs1 C OKPYKAIOIMMU, OHH
HE UCIBITBIBAIOT PAJOCTH. YTPAYEHHOE
OINYIIEHUE YAOBJIETBOPEHUS >KHU3HBIO
Yy TAKHUX JIIOJ€EH BOCCTAHABINBAETCS
JIoJIBlIIE, YEM Yy BCeX npouux. Kpome
TOI'O, OHU CKJIOHHBI K MEJIAHXOJINH.
O3Ha4YaEeT JIM 3TO, YTO MAKCUMATTUCTBI
MEHEE CYACTJIMBBI, YEM KOH(OPMHUCTBI?
11 onipeJieNIeHNs CTENEHU Y/IOBJIETBO-
PEHHOCTH >KU3HBIO MBI MPEIIOKUIN
UCHBITYEMBIM 3AIIOJHUTh HECKOJIBKO
OIPOCHHUKOB. KaK 1 CJ1€/J0BATIO OKU/AATH,
HanOOJIEE SIPbIE MAKCUMAJIUCTBI OKA3a-
JIMCb MCHCC ONTUMHUCTHYHBIMU U YYB-
CTBOBIM C€6s1 HE TAKUMU CYACTIUBBIMH,
KAaK VX OIIMIOHEHTBHI, 4 B KPAMHUX MPOAB-
JIEHUAX OBUIN OJIM3KHU K JIETTPECCHUMN.

AeKapCTBO OT TOCKU

IToueMy cBO6O/1a BIOOPA HE BCET/IA SIB-
JISIETCST ©671aTOM, OCOOEHHO /11 MAKCHUMA-
JIUCTOB? DTO MOKHO OOBSICHUTDH BIIUS-
HHUEM MHOXKECTBA (PaKTOPOB. OCOOGEHHO
BA’KHA «II€HA BBIOOPA», O/IHA U3 U3ZEP-
JKEK KOTOPOI'O — VIVIIECHHAS BBIIOZA.
Ecnmn gomycTuTh, 4TO MNPEAIIOYTECHHE
YEro-TO OJJHOI'O HEPA3PBIBHO CBA3AHO
C OI'PAaHMYCHUEM YUCIA YIOBICTBOPSC-
MBIX JKEJIAHUH, TO PACIITUPEHUE CIIEKTPA
BO3MOJKHOCTEH yCHUJIUT OTOPYEHHE OT
IIOTEPb U YMEHBIUINUT PaJOCTh OT IPH-
HATOT'O PEHICHUS.

Jlatin Bpennep (Lyle Brenner) us
DIOPUICKOTO YHHUBEPCUTETA U €rO CO-
TPYJHUKHA IIPOJICMOHCTPHUPOBAIN, KaK
BJIMSIIOT HA JIIOZIEV UBJIEPKKU BbIOOPA. OHU
Hpeﬂf[ﬂraﬂl/l I/ICHbIT'yCMbIM HA3HAYUTDH
LIEHy HAa TOT WIM HHOW XypHaI OJHHU
VYACTHHUKU SKCIIEPUMEHTA IIPOCTO YKa-
3BIBAJTH CTOUMOCTD OT/IEJIBHOTO H3/IaHUS,
JIPYTHE K€ 3aHUMAJIUCh CDABHUTEIBHBIM
aHaM30M. IIpezyTaraeMple 1IEHbI OKA3bIBA-
JINCh HIDKE, €CITH UCTIBITYEMBIC YKA3bIBAIN
HE OJMH BAPUAHT, 2 HECKOJIBKO, TaK KaK
3TO TPEGOBATIO MEHBIIE 3ATPAT BpEME-
HH, CWJI MU 3MOIHNI. BBIOOp K€ OIHOrO-
€IMHCTBEHHOI'O JKYPHAJIA U3 MHOMKECTBA
VBEJIMYUBACT II€HY BBIOOPA, TAK KAK JIIO-
00€ M3[JaHNE OT OFHOT'O CPABHCHUS BBI-
WUI'PBIBAIO, 4 OT JIPYI'OrO — TEPSIIO. A Kak
ITOKA3BIBAIOT PE3YJIBIAThl UCCIICIOBAHNH,
IIPOBEJEHHBIX JaypeaTroM HobeneBcKomn

1?2
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SMOUNN, NOPOXKAAEMbIE PACLUPEHEM CIEKTPA BbIBOPA

N3 pabot AsHrneAa KaHeMAOHA 1 AMOCAa TBEPCKM M3BECTEH
SKCMEPUMEHT, MOCBSILLEHHbIV MICUXOAOTMU NPUHATUS peLLe-
HWN. PE3yAbTATbI MOKA3AAN, YTO AOAN CUABHEE PEearpytoT
HQ NOTEPK, YHeM HO MPMOBPETEHMS (3TO CXEMATNYECKM OTPA-
YKEHO HO AEBOM rpadmike). Mbl MOAQraemM, YTo C yBEAUYEHNEM
BO3MOXHOCTEW BbIOOPA YyBCTBO YAOBAETBOPEHMSI CHAYAAC
HOpACTAET (LLEHTPAAbHBIV TPAdUIK, TOAYOAsI AMHUST), A 3ATEM
HACTynaeT HacbIWweHne. MeXay TeM, HECMOTPS! HA TO, YTO

OTCYTCTBME BbIOOPA (B TOYKAX OCU Y) BbI3bIBAET O4EHb CUAb-
HOE PA304APOBAHKE, MO MEPE TOrO KAK YBEAUYMBAIOTCS BO3-
MOXXHOCTU, OTPULIATEABHbBIE SMOLIMM HOYMHAIOT MPEO0OACACQTL
(KPACHQASI AVHIST). SMOLIMOHOABHOE COCTOSIHNE B LIEAOM (DU~
OAETOBAS AVHWS HO MPOBOM rPAdUKE) MEHSIETCS: MO Mepe
YBEAVYEHNE BO3MOXKHOCTEN BbIOGOPA CYObEKTMBHOE OLLYLLIE-
HME CYACTbS1 YMEHbLLIOETCS.

PEAKLIUN HA NPUOBPETEHNS U NOTEPU

NMOAOXXUTEAbHBIE SMOLIMN

Paaoctb
OT NpMoBpeTeHnUn

MPUOBPETEHS

MNOTEPU

OropyeHrus
oT NnoTepb

OTPULATEABHBIE SMOLINN

PEAKLIMN HA PACLUUPEHUE CMNEKTPA BbIBOPA

NMOAOXXUTEABHbBIE SMOUN
PaaocTb

YUCAO BOSMOXKHOCTEMN
MNPV BbIBOPE

OropyeHus

OTPULATEABHBIE SMOLIA

MOAOXXNTEABHBIE SMOLN

>» 0

COBOKYMHOCTb 9MOLUM

YUCAO BO3MOXKHOCTEN
MNP BIBOPE

OTPULATEABHBIE SMOLI

MPEMUH, COTPYAHUKOM [IPpMHCTOHCKOIO
yausepcurera Jsnuenom Kanemanom
(Daniel Kahneman), moau omymamoT
60JTb TIOTEPH TOPA3/I0 CHUJIbHEE, YEM pPa-
JIOCTb OT IPUOOPETEHMI.

HHOTZIAa MHOXKECTBO BO3MOKHOCTEMN
COMBAET JIIOAEN C TOJIKY. YUACTHUKAM
OJJHOT'O 3KCIIEPHUMEHTA ObLIO OOEMAHO
1o $1,50 32 3a1107THEHNE OIPE/ICICHHBIX
aHkerT. [Tocse Toro, kak pabora Opu1a 3a-
KOHYEHA, UM CKa3aJI1, 9TO BMeCTO $1,50
OHH MOTYT HOJIYYUTh UBANHYIO PYUKY,
crousmyo $2. B pesynsrare 75% BbI-
Opanmu PYYKY, a HE JIEHEKHYIO IIPEMHIO.
B apyrom akcrnepuMeHTE HUCIBITYEMBIM
IIPE/ITIOKIIN 32 Ty JKe aHKeTy $1,50 i
OJIUH W3 NPHU30B: PyUYKy WK napy pJo-
MAaCTEPOB (B CYMME TaKXKE CTOWBIINX
okomno $2). B arom ciyuae 6onee 50%
IPpEANIOYWIN JCHBI'N.

Ilepex MaKCHUMaIHCTAMU IIpoOIe-
Ma H3JEPKEK BBIOOPA BCTAET OCTPEE,
4eM 1epes; KOHPOPMHUCTAMHU, KOTOPBIE
OOBIYHO TPHUJEPKUBAIOTCS  JTO3YHTA
«Iy4IlIe€ — BPAr XOPOIIEro», 4YTO TO3-
BOJIIET UM CHOKOHHEE CIPABIATHCS

C MBICJIAMU O HEM3OEKHBIX 34TPATaX.
KpoMme Toro, KOH(pOPMHCTBI TPATAT HE
TaK MHOTO YCWIMIH Ha HCCIEAOBAHUE
AJIBTEPHATHUBHBIX BAPDHUAHTOB, KAK MAK-
CUMAJIMCTBL Ye0BeK, aHATM3UPYIONUHN
MEHBIIIEE YMCIO BO3MOKHOCTEN, O6JIer-
4aeT CBOU BBIOOP.

PasoyapoBaHMe yBeAuuusaeT
MU3AEPXXKN
JIrogy MOI'YyT COXKAJIETb O CJEJAHHOM
BBIOOPE TOYHO TAK JKE, KAK OHM IEPEKH-
BAIOT U3-32 YIYIIEHHBIX BO3MOKHOCTEMN.
Mbl pa3paboTanu CHEUATbHBINA TECT
1 OOHAPYXKHUINU, YTO IECCUMHUCTAMU
Yale BCEI'O CTAHOBATCA MAKCUMAJIHUCTBHI.
JIJ1s1 HUX €IMHCTBEHHBIN CIIOCOO 0Opec-
TH YBEPEHHOCTb B TOM, YTO OHHU IIPH-
HAJIM BEPHOE PEIIEHNUE, — HAUTH ONTU-
MQIbHBIF BApUAHT. OTHAKO YEM BBIOOD
mupe, TeM OOJIbIIE BEPOATHOCTD TOI'O,
YTO PEIYJIBTAT MOXKET PA304aPOBATD.
Bo3MoxHO, BBl IPHOOPENN AOPOTHE
Ty(IM, HO OOHAPYKHJ/IM, YTO OHU Ha-
CTOJIBKO HEYJJOOHBI, YTO UX HEBO3MOK-
HO HOCHTB Jjoabiie 10 munHyT. [ToKynka

O6EPHYIACH BBIOPOIIEHHBIMHU JIEHbI AMH,
T.€. HEBO3BPATHBIMHU U3JIEPKKAMU. YOPaB
Ty(MJIN TOAAIBIIE WA BBIOPOCUB HX, BbI
TEM CAMBIM IPU3HAJIU CBOIO OIIHOKY,
WHAYE TOBOPS, TOHECEHHBIN YObITOK.

B KJIaCCMYECKOM 3KCIEPHUMEHTE, Jie-
MOHCTPHPYIOIIEM CTPEMJIEHUE UCTTBITYE-
MBIX U36€KaTh HEBO3BPATHBIX U3/IEPIKEK,
JIIO/ISIM TIPEIIATIN IPHUOOPECTU AO0HE-
MEHTEI B T€aTp. OHUM OHH JIOCTAIINCH 32
TIOTHYIO CTOMMOCTbD, IPYIUM — CO CKUJI-
KOM. 32TEM HCCIIEIOBATETH TTPOCIEANIN
32 TEM, KaK YaCTO YYACTHUKHU 3KCIIEPU-
MEHTA TIOCENIAIN CIIEKTAKIN B TEUECHUE
cezoHa. O6nasarenu JOPOrux OWIETOB
Yame XOAWIN B T€ATP, YEM KyIUBIIHE
OMIETBI CO CKUJIKOM. DTO OOBSICHSIETCS
TEM, YTO TIEPBbIC OHECIN Obl GOJIBIINE
YOBITKH, YEM BTOPBIE.

DKCIIEPUMEHTHI  TTOKA3aIH, YTO CTe-
NEHb OI'OPYEHMA 3ABHCUT OT JIMYHOM
OTBETCTBEHHOCTH 32 PE3Y/IBTAT, 4 TAKKE
OT TOTO, HACKOJIBKO SICHO HCITBITYEMBIT
TIPEJCTABISAET CeOE ONMTHUMATBHBIN Ba-
puaHT pemenust npobneMsl. Korja Bbl-
60pa HET, BBl ITPOCTO IOCTAPAETECH )
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JIy4II€ CAENATh TO, YTO OT BaC TPEOyeT-
Cs B JAHHOM cutyariuu. Ho ueM Oosblie
BO3MOJKHOCTEI, TEM BBIIIE BEPOSITHOCTH
TOT'O, YTO XOPOUINUM IIAHC MOXKET OBITh

YITITEH.

MpuBbIYHAS PAAOCTb TYCKHEEeT
deHoMeH, HA3bIBAEMBIN aJanTaIiyen,
TAKXKE BAUSAET HA CTENEHb YJOBJIET-
BOPEHHOCTU OT PE3yabrara BBIOOPA.
JlomyCcTuM, TIOC/IE AOJIUMX COMHEHUN
BBl IOKYIIA€TE JOPOTOH aBTOMOOWJIb.
Ho kak TOJNBKO BBl CaJIUTECH 34 PYIIb,
HAYWHAETCS AJanTanus, U YAOBOJIb-
CTBHUE OT BOJX/ICHUS HOBOW MAalIMHBI
HECKOJBKO ocnabesaer. [locreneHHO
BBl HAUWHACTE COXKAJIETh O TOM, UYTO HE
BBIOPAIM MHYIO MO/IENb U JIOCA/IYETE TI0
TIOBOJy C/IEJIAHHOM IOKYIIKH, HECMOTPS
Ha TO, YTO OHA HE TAK yXK IIJIOXA.
bnarogaps agantauuy pajocTb MpU-
OOPETEHNST OKA3BIBAETCSI HELOITOBEU-
HoM. lanuen T'mnéepr (Daniel T. Gilbert)
u3 lapsapackoro yHusepcurera u Tu-
motu YuiucoH (Timothy D. Wilson) u3
BHUPIruHCKOIrO YHHUBEPCUTETA MOKA3AIH,
YTO JIIOAM HEBEPHO IPEJICTABISIOT CeOE,
KaK JJOJITO TO WJIX MHOE COObITUE OylIeT
PasoBaTh WIM, HAIIPOTHUB, OTOPYATh HX.
CoO BPEMEHEM PAJIOCTb BCET/IA CMEHSETCS
0€3pa3InIrneEM, KOTOPOE B MUPE OOJIb-
IIUX BO3MOKHOCTEN MEPEPACTAET B Pa-
304apoBaHue. M3aepkkn BBIOOPA, CBSI-
3aHHBIE C IPHUHATUEM PELIEHHS, 4 TAKKE
C 3aTPAaTaAMU CWJI U BPEMEHM, CTAHOBSAT-
Csl CBOEOOPA3HBIMHM «HAKJIAJHBIMH PaC-
XO/IaMH», KOTOPBIE MBI IUIATHUM O€30T-
sgararenpHO. IToka npuHATOE pelneHne
OCTAETCSl B CWIE U YJOBJIETBOPSIET HAC,
ITU PACXO/Ibl AMOPTU3UPYIOTCA. YeMm
OOJIBIIE 3HAHUI, BDEMEHU, SMOILTUI MBI
MHBECTUPOBAIN B NPHUHATHE PEIIEHUS,
TEM OOJIBIIETO YJOBJIETBOPEHMS JKETAEM
TOJIy4UTh. M €CIi MBI CUUTAEM, YTO BBI-
OOp CIENMaH MPAaBWIbHO U IMOKYIIKA pa-
JIyET HAC, TO 3aTPAThl IEPECTAIOT UMETh
3HaueHue. Ecmn ke mpuobpeTeHue J1o-

OB ABTOPE:

MOPAAD:

BbiGupasi — BbiGnpan

MPVHNMAS HE CAULLKOM BOXKHOE
peleHne, Mbl MOXEM CY3UTb
cneKTp noucka. Hanpumep, Bo3b-
MWTE 30 MPOBUAO: BbIBNPAS1 OAEXK-
AY, MOCeLLATb He BoAee ABYX M-
rQ3MHOB.

Ayuliee - Bpar XopoLuero

AeAarte BbIGOP, OTBEYAIOLLMM
BALLUMM OCHOBHbBIM TPEBGOBAHNSIM.
[MPVHSIB OKOHYATEABHOE PEeLLeHWe,
nepecTaHbTe AyMATb HO STy TEMY.

He xxanenTte o Tom, yero

He BepHellb

OrpaHnybTe BPEMS PA3AYMUM
O Tex BO3MOXHOCTSIX, OT KOTO-
PbIX MPULWAOCH OTKA3ATHCS.
CocpeAoToYbTECH HO AOCTONHCT-
BCOIX BALLETO BbIGOPA.

YMmepb XXeAaHus

ECAM He >keAaTb CAULLKOM MHOrO-
ro, TO He ByAEeT PA30YAPOBAHUN.
LlenecooBpasHO MPUCAYLLATLCS
K 9TOMY COBETY, ECAU XOTUTE MOAY-
4aTb 6OAbLLIE PAAOCTEN OT XKMU3HW.

CTaBJIICT JIMIIb KPATKOBPEMEHHOE Y/I0-
BOJIBCTBUE, PACXO/IbI KAXKYTCH UpE3MEP-
HBIMU. Pa3MbIIUIATh B TEYEHUE YETBIPEX
MECHILIEB O TOM, KAKylO CTEPEOCHCTEMY
IIPUOGPECTH, HE TAK YK IVIOXO, €CJIA OHA
IIPOCIIYKUT JIET IIATHA/ALATE. ECin ke ue-
pe3 MOroja MOKYyIKa HaJJOECT, BBl MO-

Bappwu Weapy, (Barry Schwartz) — npodeccop tTeopetmyeckomn 1 NprUKAGAHOM CoUpo-
AOTUM HA KadeApe NCUXOAOTMM CYOPTMOPCKOTO KOAAEAXKA, TAE OH NMpenoadeT C 1971
ABTOP MHOTVIX KHUT 1 MOHOTpadui, B T.4. Battle for Human Nature n Costs of Living.

JKETE OIIYTHTb CEOs ITTyIIIIOM, HAIIPACHO
MIOTPATHUBIINM CTOJIBKO CHIL

Bbpems 60AbLUMX HOAEXA,
Ocenpio 1999 1. ragera <«Hpio-Mopk
TAUMC> U IIporpamma HosocTen CBS
IIPOBEIX ONPOC CPEAU TOJPOCTKOB,
IIOIIPOCUB COTIOCTABUTD UX IEPEKHU-
BAHUA U OUIYIIEHUA OT OKPYXKAIOIEH
JIEUCTBUTENBHOCTU C BOCIOMMWHAHMSA-
MH POJUTENEH, KOI/IA TE€ ObUIA B BO3-
pacre 15-16 sier. TTonoBuHA pebsST M3
OOraThIX CEMEN 3aABWIIA, YTO MX JKHU3Hb
CJIOJ)KHEE, YEM ObUIA Yy CTAPHIETO IIO-
KOJIEHMS. MoOJIoJble IO PACCKA3aINA
O HECOBIBHIMXCHA HAAEXKAaAX, >Kaja0Ba-
JIMCh HA IEPETPY3KHU, IEPEHACHIITIEHHYIO
Y4EOHYIO IPOTPAMMY, A TAKKE HA CJIMII-
KOM OO0TraThIil BBIOOP B MarasmHax. Kak
BBIPA3WJICS OJUH KOMMEHTATOD: «/leTn
YyBCTBYIOT, UYTO UMM BCE BPEMSI IOHYKA-
10T, YTOObI OHHU HE OCTAHABJIMBAJIUCH HA
pocturuyrom. Tosbko Briepe]l AMepuka
moouT nobeauTese». OJHAKO YeM
BBIIIE MOAHUMAENILCS IO COLMAIbHOM
JIECTHHIIE, TEM OOJIbHEE T1A/]ATh.

M36BITOK BO3MOKHOCTEN B OOJb-
HIMHCTBE OOJIACTEN >KM3HU ITOPOKAAET
3aBBIIIEHHDbIE OXUJAHUA. HeCcKoIbKO
JIET HA3aJl, IPOBO/JA OTIYCK B MaJIEHb-
KOM IIPUMOPCKOM ropozke B OperoHe,
s TIOIIEJI B MECTHBIM CYNEPMAPKET, HE
OTJIMYABIIMHICA PA3HOOOPA3UEM BHH.
To, 4TO s HMPHOOpPEN, OKA3WIOCh TaK
cebe, HO 1 U HE OXKMJAI HANUTH YTO-TO
XOopoulee, MO3TOMY OCTAJICH JOBOJIEH.
Ecny Obl 1 HAIIPABWIICA B CIIELUMAIU3H-
POBAHHBIN Mara3uH, TO Kynuia Obl Iep-
BOKJIACCHBIM HAIIUTOK, U B PEIY/BraTE
TAKOE K€ TUIOXOHBKOE BMHIIO BBI3BAJIO
Obl y MEHA T'OPBKOE PA304dPOBAHUE.

Anexc Muxanoc (Alex C. Michalos) u3
Yuusepcurera CeBepHON BpHUTaHCKOMN
Konym6uu OTMETWII, YTO Hallld OlIEHKA
peeHnn, 1eMCTBUN U TTIOKYTIOK 3aBUCUAT
KaK OT JIMYHOTI'O OIBITA, TAK MU OT TOI'O,
Ha YTO Mbl HA/ICSUIMCh U YETO OKUAIH.
OO6BIYHO MBI XBAJIMM TO, YTO ONPAB/JAJIO
WJIA TIPEB3OLUIO HAIIN OXKUJIAHUSA, 1 HE
JIOBOJIbHBI TEM, YTO HAC PA304apOBa-
J10. JIeCTBUTENBHOCTD, KAaK IMPABUIIO,
HE ONpPAaB/AbIBAET OOJIBIINX OKUJAHHM.
OCOBEHHO CTPAZAIOT OT ITOTO MAKCH-
MaJIHCTBL

1 B Mupe nayku
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MyTb K A€NPeccun?
HeorpanndyeHHble BO3MOKHOCTU MOL'YT
BBI3BATH HE TOJIBKO YyBCTBO JOCA/IbI, HO
1 NPUBECTH K HACTOAIIMM MYYEHHAM.
B CHIA cokpamaercss YUuciao I'PaskjaH,
YIOBJIETBOPEHHBIX KU3HBIO.

[IpuHAB penmeHue, Mbl OOHAPYKUBA-
€M, YTO OHO HE OIPAB/AJI0 HAIIMX OKU-
JIAHUM, 1 HAYMHAEM BO BCEM BMHHTDH
cebs1. Co3HaHNE COOCTBEHHOM OITHOKY,
KOTOPYIO MOKHO OBbUIO OBl U30EKATH,
IIPUBOJUT K PA3049aPOBAHMIO.

Hamm umccinenoBaHus  CBUAETEND-
CTBYIOT O TOM, YTO MAaKCHUMaJIHCThI
0oJjiee JPyrux CKJIOHHBI K JJENPECCHU.
B umccienoBanyumu npuHAIO y4acTUE He-
CKOJIBKO TI'DYIII HUCIBITYEMBIX, KOTOPBIE
OTJIMYAJIUCH JPYT OT Jpyra IO YPOBHIO
00OpPA30BAHUA, MECTY JKUTEIbCTBA, PACO-
BOW NPHUHAJIEKHOCTH, COLIUAIBHO-3KO-
HOMHYECKOMY CTATYCY, BO3PACTY M IIOJY.
OJIHAKO y BCEX OOHAPYKWIACH YETKAs
KOPpPEIALUSA MEXKIY CTENEHbIO MAKCU-
MaJIN3MA U CKJIOHHOCTBIO K JIEIIPECCHMN.
Ecy BBIOOP IOCTOSSHHO HE COOTBETC-
TBYET OKU/JIAHUAM U YEJIOBEK IOCTOSH-
HO BUHHT C€06s 32 OHNIMOKH, TO PA3BU-
BAETCA JIENPeccus. Be3yCcioBHO, y 3TON
OOJIEBHN  MHOXECTBO IIPUYUH, U €€
CBSI3b C MPOOJIEMON BBIOOPA U CKJIOH-
HOCTBIO K MAaKCHMAJIM3My €HIe HyXK/Aa-
ercd B u3ydeHuu. Tem He MeHee eCTb Bce
OCHOBAHHS ITOJIAI'ATh, YTO B COBPEMEH-
HOM OOIIECTBE NMEPEU3OBITOK BO3MOXK-
HOCTEMN BhIOOPA BEJET K PACIIPOCTPAHE-
HHIO 3MU/IEMHU YHBIHUA.

Yro Aenatb?

Byznem 711 MBI 4yBCTBOBATb Cebs CcyUac-
TJIIBEE, €CIM OTPAHUYHUTH WIH BOB-
Cé JIMIIHUTb HAaC CBOOOJBI BbIOOpA?
HeCcOMHEHHO, MPaBO NPHUHHUMATH TO
WIN UHOE PEHICHHUE ITO3UTHBHO BIIHS-
€T HAa CAMOYYBCTBHC YEJIOBEKA, HA €rO
ITo mepe
TOIO K4aK YHCIO BO3MOXXHOCTEH yBeE-

IICUXHUYCCKOC COCTOAHHC.

JIMYMBAETCA, PACTET W Halld YAOB-
JIETBOPEHHOCTD JKU3HBIO, HO IIOCJIE
ONIPEAEIEHHOTO Mpejena HaCTyIaeT
npeceinenye. Eie JyeTrBepTh BEKA Ha-
3a Kinariyn Kym6c (Clyde H. Coombs) n3
MUYUTaHCKOI'O YHUBEPCUTETA B I. AHH-
Ap6op u [Ixopx OBpannH (George S.
Avrunin) n3 MaccadyCceTcKOro yHHU-

BEPCUTETA B AMXEPCTE OTMEYAIH, YTO
K XOpOIIEMY JIIO/IU OBICTPO MPHUBBIKA-
I0OT 1 OHO HAYMHAET BOCITPUHUMATHCS
KaK JJAHHOCTB, 4 3HAYHUT, HE BBI3BIBACT
GOJIBINE MOJIOKUTENBHBIX DMOIUM.
Heo6xoaMOo eEpEOCMBICTUTD ObLIIOE
MIPEKJIOHEHME TIEPE]] CBOOO0M BbIOOPA.
MeHs BCET/ia yAUBISUIA JIEGATEL 11O TIO-
BOJIy TOTO, T7I€ PA3MEMIATh TEHCUOHHBIE
HAKOIUICHHUSI WIN KaK BBIOUPATH MEAU-
LIMHCKOE OOCTYKHBAHUE TEHCHOHEPAM.
CHenuagnucTsl O MEAUIIMHCKON 3TUKE
CJTUIITKOM TIPHUBEP’KEHBI JIO3YHTY O He-
3aBHCUMOCTH ITAIIUEHTA, BHE 3aBUCUMO-
CTH OT TOTO, WJET JIN HA TMOJb3Y MPEJO-
CTABJICHUE TAIIMEHTAM MIPaBa BEIOOPA.

AOMNOAHUTEABHASA AUTEPATYPA:

Pa3paboTYUKH NPOrPaMMHOIO
oGecriedyeHHus: ISI KOMIIBIOTEPOB
9YaCcTO NPEJOCTABIAIOT MOJIb30BaA-
TEJI0 CAUIIKOM OOUIHPHYIO M IO-
3TOMY JAOBOJBHO CIOKHYIO CHCTE-
My HACTPOEK. A IIPOHU3BOJHTETH
BBIOPACBHIBAOT HA PHIHOK BCE HO-
BBI€ MAaPKH TOBAPOB WIH 00JI€ee Co-
BEPUICHHBIE BEPCHHU IPEKHUX, HE
3ayMBIBAsICh O TOM, HYKIA€MCI
JIK MBI B YBEJIHYEHHH PA3HOOOPA-
3usa. Kakyro ke 1meHy roroBo 4eio-
BEYECTBO 3AIUIATUTH 32 CBOOONY
BBIOOpa? M

¢ Choices, Values, and Frames. Daniel Kohneman and Amos Tversky in American
Psychologist, Vol. 39, pages 341-350; April 1984,
* The Loss of Happiness in Market Democracies. Robert E. Lane.Yale University

Press, 2001.

* Maximizing versus Satisficing: Happiness Is a Matter of Choice. Barry Schwartz, Andrew
Ward, John Monterosso, Sonya Lyubomirsky, Katherine White and Darrin Lehman in
Journal of Personality and Social Psychology, Vol. 83, No. 5, pages 1178-1197; 2002.

* The Paradox of Choice: Why More is Less. Barry Schwartz. Ecco/ Harper Collins

Publishers, 2004.
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HAHOTEXHOAOT VI nOMOratoT HE TOABKO YMEHBLLNTE SAEMEHTAPHbBIE TPAH3NCTOPDI, HO 1 CYLLLECTBEHHO
YAYHLLINTE XOPOKTEPUCTUKN MHTEMPAABHBIX MUKPOCXeM. Ha doTorpadmm n3oBpaykeH Yn, YBEANYEHHbIN
B 50 TbiC. pa3. PasmeLlleHmne KpeMHUSI AAS TOAH3UCTOPOB (CBETAO-CUHMM) HOA CAOEM OKCUAQ (3EAEHBIN)
MO3BOASIET MOBLICUTE BBICTPOAEWCTBUE N CHU3UTL SHEPIOMNOTPEBAEHME.,

46 B Mupe nayku Hodb 2004

COURTESY OF INTERNATIONAL BUSINESS MACHINES CORPORATION.

UNAUTHORIZED USE NOT PERMITTED



HHOOPMALMOHHBIE TEXHOROTUM

COBEPLLEHCTBYS TEXHOAOTUIO MOONI3BOACTBA MHTENOAABHbBIX CXEM,

yyHyeHble N NHXKeHePbl TMXO N He3AMEeTHO BCTYINMMAM B UAPCTBO

HOHOMETPOB.

11 GOBITMHCTBA JIIOJIEH HAHOTEXHO-
JIOTUS TIPEJICTABIISIETCS YEM-TO (PyTYpH-
CTHYECKUM. A MEXK/Yy TEM COBPEMEHHBIE
KOMIIBIOTEPBI COCTOSIT U3 JIETAIEN, COJIEP-
JKAIMX HAHOCKOTIMYECKHE 3JIEMEHTHI.
CI10’KHBIE MUKPOYMIIBI, 4 TOYHEE — HAHO-
YUIIBl, BBIITYCKAIOTCA MWUIMOHHBIMUA
napTusaMu. OHAKO MaJIO KTO 33JyMBbl-
BAETCSl HAJl TEM, KAKUX YCHUIUH CTOUT
ob6ecrnevyeHne yCTOMYUBOIO Iporpecca
MHUKPOCXEMOTEXHUKH, K KOTOPOMY
OTPEOUTENH YKE ITPUBBIKJIN.
H3rorosieHue NoOayIpOBOJHUKOBBIX
IPUOOPOB — ITO AEUCTBUTEIBHO HAHO-
TEXHOJOTUSA. BeJb OHAa HMMEET Jeyo
¢ obbexkTamu MmeHbine 100 HM, a Macco-
BOE MPOU3BOJCTBO HHTEIPATbHBIX
CXEM, COCTOSIIUX U3 TPAH3UCTOPOB
C 34TBOPAMH TAKHUX PA3MEPOB, HAYa-
gock eme B 2000 1. B coBpeMEHHBIX
YHITaX 32TBOPbI TPAH3UCTOPOB B THICSIYY
Pa3 TOHBIIIE YETOBEYECKOI'O BOJIOCA: UX
IIMPHUHA HE NPEBbImaeT 50 HM.
Pasymeercs, gaxke B HEOOJBIIOM
06’bEME MOKHO PA3MECTUTH OTPOM-
HOE KOJIMYECTBO TAKUX MAJIFOCECHBKUX
3JIEMEHTOB, OJTHAKO CaMa IO ce6€ AKOHO-
MUSI MECTA HE CTOJIb BAKHA. [7TaBHOE, 4TO
MHUHUATIOPU3ALIMS TTO3BOJISIET CHU3UTD
VIEIBbHYIO CTOMMOCTb H TIOBBICUTH
OBICTPOJENCTBHE OITYIIPOBOJJHUKOBBIX
PUOOPOB, U3 KOTOPBIX COCTOST MHUKPO-
cxeMbl. TakuM 00pa3oM, yBEIHYEHUE
KOJIMYECTBA TPAH3UCTOPOB B MUKPOIIPO-
1IECCOPAX CONPOBOXK/IAETCS 3AMETHBIM
IOBBIIIEHUEM CKOPOCTH HUX PabOTHI U,
CJIEJOBATEIBHO, IPOU3BO/IUTEIBHOCTH.

CTpeMAeHne K YCKOPEHU IO

JlaBaitre pacCMOTPUM, KK OBLIIN YCOBEP-
MEHCTBOBAHBI TEXHOJIOTHYECKHE ITAIIbI
U3IOTOBJIEHUA COBPEMEHHBIX MHTE-

I'PAJIbHBIX CXEM, TAKHX KaK IIPOLIECCOP
Pentium IV, cepaiie GOIBIINHCTBA COBPE-
MEHHBIX KOMIBIOTEPOB. Kak ke ObLI10
CO3/1aHO ITO YY/I0 TEXHUKH, COCTOSIIEE
13 42 MJIH. TPAaH3UCTOPOB, 3ATEHIUBO
COEJIMHEHHBIX MEX]y COOOM?

[Ipex/ie yemM Ha4daTh MPOoIeCC NPOU3-
BO/ICTBA YHIIOB, HEOOXOJUMO IOJYIUTh
OO0JIBIION KPUCTA/UT YUCTOT'O KPEMHUSL.
TpaIMITMOHHO €r'0 BBIPAIIUBAIOT HaA
HEOOIBIIOM KPUCTAJUIE-3ATPABKE, I1O-
I'DY’KEHHOM B BAHHY C PACIIJIABJIEHHBIM
KPEMHUEM. B pE3ynbrare moyy4aercs
MAaCCHBHBIN WIMHAPUYECKUNA KPUCTAILT
IOBEJIMPHOI'O KAYECTBA, KOTOPBIN pa3pe-
3210T HA MHOKECTBO TOHKMX IOJIyIIPO-
BO/IHUKOBBIX IIJIACTHH, KOTOPBIE CTAHO-
BATCS MTOJIJIOKKAMU MUKPOCXEM.

OJIHAKO [II1 HOBBIX 3a/1a4 MOHOKPH-
CTAJUITMYECKUE CJIUTKH YK€ HE TOJATCS:
B HUX CJIHUIIKOM MHOI'O [JE€(PEKTOB —
JIMCJIOKAIIH B ATOMHOI PEMIETKE, KOTO-
PBIE YXYAIIAIOT IPOBOAMMOCTb KPDEMHUSI
U JIOCTABJISIIOT MHOI'O JIPYI'HX XJIOHIOT
IIPU U3IOTOBJIEHUU YMNOB. [loaTOMy
CeENYac MPUXOJUTCI HAHOCHTH Ha
IIOBEPXHOCTD KAKIOM IVTACTUHBI TOHKNAH
CJIOM 6€3/1e(PEKTHOIO MOHOKPUCTAILINYE-
CKOT'O KPEMHMSI, TIOJIBEPTAsl €€ BO3/IEUCT-
BHIO KPEMHHUHCOAEPKAMIETO Ia3d. DTO
MO3BOJISIET 3AMETHO MOBBICUTH OBICTPO-
JIEUCTBUE TPAH3UCTOPOB. Emje aydmmx
PE3YIBTATOB MOKHO JOOUTHCS, €CIHU
HCIIOJIb30BATh OOJIEE CIIOKHYIO TEXHOJIO-
THUIO «KPEMHUI HA AuanekTpuke» (KH/)
U CO3/]ATh HETITYOOKO IOJ] TIOBEPXHOCTHIO
TUIACTUHBI TOHKUA CJION U30JIMPYIOIETO
OKcH/1a. biarozapst eMy yMEHBIIAIOTCS
MaPA3UTHBIE EMKOCTH MEX]Y KPEMHMU-
€BOU MOJJIOKKON M 4aCTAMH TPAH3U-
CTOPOB, CHIIKAIOIINE OBICTPOIENCTBUE
U TIOBBIIAIONINE IHEPIONOTPEOIEHUE.

ITpumenenne KH-apXUTEKTYPHI TOMO-
raeT yBeJIMYUTh CKOPOCTD IIEPEKITIOYE-
HUS 3JIEKTPOHHBIX BEHTUIEN WIN YMEHD-
IUTH MOTPEBIAEMYIO UMUA MOIIHOCTD
Ha 30%, 4TO H9KBUBAJIEHTHO NEPEXO/Yy HA
3JIEMEHTHYIO 643y CJIEYIOLIETO TOKOJIE-
HUA MUHUATIOPU3ALIAH.

Bnepsrie KH/I-TeXHOJIOrUIo crana
UCIIONB30BATh (upMma [BM, KoTOpas
BOT YK€ IIATBHIM I'OJ| NIPOJAET U3TOTOB-
JIEHHBIE 110 HEX MHTEIPAJIbHbIE CXEMBL.
PaspaboranHbil crienuanucramu IBM
MeTOJ| Ha3Bau SIMOX (COKpalieHue o1
separation by implantation of oxygen —
pasje/ieHue MyTeM BHEJPEHUA KUCIO-
pozna). OH 3aKIo4aercs B 6oMOapau-
pOBKE KPEMHHA Pa30THAHHBIMH 10
OOJIBIION CKOPOCTH MOHAMH KHCJIO-
po/a, KOTOPbIE JIEFKO BHEAPAIOTCA Ha
OTHOCHUTEIBHO OOJIBIIYIO IVIyOHUHY, IJI€
COEJUHAIOTCA C ATOMAMU TOJIOKKH
1 (POPMHUPYIOT CJIOM ABYOKHMCHU KDEMHMAL.
OJ1Ha U3 TPYAHOCTEM COCTOUT B TOM, YTO
MPOXOXKJEHNE UOHOB KUCJIOPO/A Yepe3
KPEMHMIT CO3/1A€T MHOKECTBO J€(PEKTOB,
U TIOCJIE OTIEPALIMU TTIOBEPXHOCTD MPHUXO-
JUATCSA TINATEIBHO IIPOI'PEBATH, YTOOBI
WUCIIPABUTD HAPYIIEHUSA KPUCTAJIIAYE-
CcKoM pemeTku. EcTb 1 60iiee cepbe3Has
poobsema: BHEAPEHUE KUCIIOPOAA IIPOMC-
XOJUT MEJIEHHO U ITO3TOMY OOXOJUTCA
Hezemeso. HeyausurenbHo, aro IBM
ucnionb3yer KH/-TEXHOJIOIUIO TOJBKO
JUIs CAMBIX JIODOTUX MUKPOCXEM.

HepaBHO OBUIO NPHUAYMAHO 6oJiee
opicTpoe pemieHue. CHadana M30JIH-
pyomui o okcuga (popMUPYETCS
HETNIOCPEACTBEHHO HA IIOBEPXHOCTU
KPEMHMEBONU IIOJJIOXKKU. [lnacruny
IIEPEBOPAYMBAIOT OKUCJIEHHOM ITOBEPX-
HOCTBIO BHU3 U HAK/IA/IBIBAIOT HA JIPYIYIO,
HEO6pPABOTAHHYIO ITO/JIOKKY. 3aTeM p
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HHOOPMALMOHHBIE TEXHOROT UM

OOJIbIIYIO YACTh OKA34BUIEIOCS CBEPXY
KPEMHUA AKKYPATHO yAAIAIOT. B pesyib-
TATE€ OCTAETCA TOHKUI CION KPEMHUA
Ha/1 U30JIUPYIOIIEN MPOCIOMKON OKCH/IA,
JIEKAIEIO Ha MACCUBHOM ITOJJIOXKKE,
00€eCneymnBaon el MeEXaHUYECKYIO
MPOYHOCTb.

CHIO’)KHEE BCETO OBUIO pa3paboTaThb
METO/I TOYHOIO (POPMUPOBAHUA CJIOEB.
Ero nzobpenu Bo (ppaHITy3CKOM KOMIIA-
HUM Soilec v Ha3Banu Smart-Cul («<YMHast
peska»). OKHMCIEHHYIO ITOBEPXHOCTb
NEPBOM MOJIOXKKH OOMOAPAUPYIOT
MOHAMM BOJIOPOJA, KOTOPBIE I'OPA3J0
ObICTpEE MOHOB KUCAOPOJA BHEJPA-
IOTCS Ha 33JaHHYIO IVIyOUHY B JIEKAAN
HIKE KPEMHUI. A TIOCKOJIBKY HOHBI BOJIO-
poO/ia MOBPEXKIAIOT MATEPUAI B OCHOB-
HOM B MOMEHT OCTAHOBKH, TO BHYTPH
HETO O0O0pasyercs BeCbMa XPYNKUHI
cnoit. ITocne Toro kKak o6paboTaHHas
MOJ/JIOKKA COEJIMHAETCA C MACCUBHOM
KPEMHMEBON IUIACTUHONM, €€ BEPXHAA
YACTD JIETKO OTKAIBIBAETCS 1O OC/IA0JIEH-
HOI IJIOCKOCTH. OCTATOYHYIO HIEPOXO-
BATOCTb HETPYAHO OTIIOIMPOBATE. Jaxe
IBM Tenepb UCHOIB3YET METOJ Smart-
Cul 1pU HU3TOTOBJIEHUH HEKOTOPBIX
OBICTPOJENCTBYIOIINX YUIIOB, 4 (pupma
AMD mpeAnoaraeT UCHojb30BaATh €TI0
MPH IIPOMU3BOJCTBE HOBOI'O ITOKOJIEHUA
MUKPOIIPOLIECCOPOB.

B nporniecc n3roToBneHus YUIOB ObLIO
BHECEHO €€ OJHO BAKHOE U3MEHEHHUE.
OKa3a/10Ch, 4TO HEOOJBIIOE MPUHY/IU-
TEJbHOE PACTAKEHUE KPUCTAIUIHYE-
CKOM PEMIETKU KPEMHUA (IPUMEPHO HA
196) 3HaYUTENBHO YBEJIMYUBAET MOIBHIK-
HOCTb NPOXOJAIIUX YEPES3 HEE DJIEKTPO-
HOB, YTO, B CBOIO OY€PE/D, ITO3BOJIAET
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MNKPOSAEKTPOHHAS 3BOAKOLMY Ha npumepe MumkponpoLeccopoB Pentfium
duvpmbl Intel (cuHm). C yMeHblUEHMEM AAMHBI 30TBOPA 30OMETHO BO3pPACTAET
ObICTPOAENCTBNE N KOANYECTBO TPOH3NCTOPOB B OAHOM KPUCTOAAE. B AQAbHenLem
NOAYNPOBOAHNKOBAST MPOMbILLIAEHHOCTb OYAET PO3BMBATLCS MPUMEPHO B TOM Xe

Temne OKeATbi).

ITOBBICUTD OBICTPOJEHCTBHE TPAH3UCTO-
poB. YTOObBI CO34aTh B KDEMHUH MEXa-
HHUYECKOE HAIIPAKEHUE, €0 CBA3BIBAIOT
C JIpYI'MM KPHUCTAJUIMYECKHUM MATEPU-
QJIOM — B JJAHHOM CJIy4ae C KPEMHMU-
I€PMAHUEBBIM  CILIABOM, HMEIOIHM
HECKOJIBKO OOJIBIIMIA 1Al KPUCTAJUIU-
YECKON pEmETKU. XOTAd TEXHUYECKHE
JIETAJIA UCITOJIb30BAHMSA 3TOM METOJUKH
JIEPKATCA B CTPOXKAHIIEM CEKPETE,
MU3BECTHO, YTO TAKOM NOAXOJ HMCIOJb-
3yI0T MHOI'ME U3roToBuTen. Hanpumep,
dpupma Intel TpUMEHSIET HAIPSKEHHBIN
KPEMHHWH B YJIy4IIIEHHON BEPCUH ITPOLIEC-

OB30OP: MEHbLLE, BbICTPEE, AYYLLE

B 2000

NMOAYMNMPOBOAHNKOBAS MOOMBILLAEHHOCTb HAYAAQ MPOOU3BOANTH

HAHOYMMBI C 9AeMeHTaMU MeHbLLe 100 HM. CeroaHst X MOXXHO HAMTU B OObIYHOM

HACTOABHOM KOMIMbOTEPE.

* MUHUATIOPU3ALMS SAEMEHTOB MPUBOAUT K CHVYKEHMIO X YAEABHOW CTOMMOCTH
Y MOBBILLEHNIO BbICTPOAENCTBUSI. CEeroaHs HO OAHOM YMNe PA3MELLOIOT CBbILLe
50 MAH. TDOH3MCTOPOB, O YepPE3 HECKOABKO AET B TUMNYHOM MMUKPOMPOLIECCOPEe

ux 6yaeTt B 10 pas GoAbLLE.

* CeroAHs1 M3aroToBAEHUE MHTETNAABHBIX MUKPOCXEM HEMBICAMMO 6€3 MCMOAL30-
BOHWSI HOBbIX MOTEPWAAOB U NEPEAOBBIX HXEHEPHBIX METOAOB, B 3HAYUTEABHOMN
CTeneHu N3MEeHSIIOLLIX TROAULIMOHHBIA MPOLLEeCC NMPOU3BOACTBA.

copa Pentium 1V, Ha3BaHHOM Prescolt
1 MNOCTYNMUBHIEN B INPOJAXY B KOHIE
IIPOIIJIOrO I'O/IA.

«Aoporas, 1 YMeHbLUUA
SAeMEeHThl...»
32 IOCJIEIHUE T'OJIbI ObLJIA 3HAYHUTEIbHO
YCOBEPIIEHCTBOBAHA KOHCTPYKIHSA ITOJIy-
IIPOBOJHUKOBBIX IPHOOPOB, U3 KOTOPIX
COCTOAT MHTEIPAIbHBIE MUKPOCXEMBI.
ITepBoIf mar npu U3roTOBIEHUHN TPAH3U-
CTOPOB OYYIIETO YUIIA — BBIPAIHBAHHIE
Ha IIOBEPXHOCTHU IOJJIOXKKH TOHKOI'O
CJI051 IMOKCH/IA KpeMHUA. KpeMHueByio
IUIACTUHY IIOJBEPraiOT BO3AEHCTBUIO
KMCJIOPO/IA U BOJAHOIO I1aPa, YTOOBI OHA,
rpybo roBops, 3aps;kasesa (OKUCINIACS).
OKCHuiHAA KOPKA IPOYHO CLEIUIAETCH
C KPEMHHEM, M ATOMAM KMCJIOPOJid, HEOO-
XOJVIMBIM JJIS1 JAJIbHEUIIIETO OKUCIIEHUS,
NPUXOIUTCH JUPPYHIUPOBATE CKBO3b
Hee, YTOOBI JOCTUIHYTH PACIIOJIOXKEH-
HOTO I1y6sKe cBeKero kpemuust. Indoy-
31 IIPOTEKAET IO CTPOTO OIpPEJIE/IEH-
HOMY 3aKOHY, 4TO ITO3BOJIIET CO3/1aBATh
CJIOU OKMCH 3a/IaHHOM TOJIIAHBL

K coxanenuio, OKCH/JHAasd IUIEHKQ,
M30JIUPYIONIAs 324TBOPBI TPAH3UCTOPOB

a3 B Mupe nayku
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INTEL (micrograph); BRYAN CHRISTIE DESIGN (illustration)

HHOOPMALMOHHBIE TEXHOROTUM

B COBPEMEHHBIX YHIIAX, JJOJDKHA ObITh HE
TOJIIE HECKOJIBKUX ATOMAPHBIX CJIOEB,
1 IIO3TOMY OYE€Hb TPYJHO OOECIEYUTH
HaJIeKHOE ee HaHeCeHHE. /IeJ10 B TOM, 4TO
C YBETMYEHHUEM TOJIIMHbBI OKCH/IA YMEHb-
MIAETCS EMKOCTD 3aTBOPA. Brl cripocure:
passe 1O IWI0X0? B JaHHOM Ci1yJae — 1.
Ecy T4 €MKOCTb OKAXKETCs CIIMIIKOM
MaJIEHBKOM, TO 3JIEKTPUYECKOTO 3apsajd,
UHAYLUPYEMOTO 34TBOPOM B JIEKAIEM
10/l HUM KPEMHUH, OKAKETCA HEJNOCTA-
TOYHO JIJIs1 OO€eCredeHNs IIPOBOJUMOCTH
KaHaj1a TPAH3UCTOPA.

YTOO6BI U30JUPYIOMINUI CJIOH MOXHO
OBbUIO C/IeJIATh TOJIE U IPOYHEE, €ro
HYKHO M3IrOT4ABAUBATb M3 BEHIECTB
C BBICOKOU JIUIJIEKTPUYECKON MPOHU-
LIAEMOCTDBIO, TAKHUX KAK OKCHJ rapHusA
WIA TUTAHAT CTPOHUMA. OJHAKO HaHe-
CTH TAKOW MAaTEePHaJl HA NOBEPXHOCTh
KPEMHUSA I'OPA3/0 CIOKHEE, YEM IIPOCTO
OKHUC/IUTD ee. [IpUXoauTCa NPUMEHATD
TAK HA3bIBAEMBIM METOJ, HAHECEHHUA
ATOMAPHBIX CJIOEB, B KOTOPOM HCIIO/b-
3yeTcs Ia3, COCTOAIMMI U3 HEGOJIbIINX
MOJIEKYJI, XOPOIIO IPUIUNAIOINX
K KPEMHUIO, HO HE CUEIUIAIOMUXCA IPYyT
¢ apyrom. CHa4ana IOJIOXKKY IIOJBEP-
raloT BO3JAEHCTBUIO 3TOI'O I'a3a B TeYe-
HHE JIOBOJIBHO JIJINTEIBHOIO BPEMEHH,
4TOOBI OH YCIIEJ OCECTDb HA BCEM IIOBEPX-
HOCTHU IUIACTUHBL [Ipy mocnenyromen
06pabOTKE BTOPBIM TI'a30M, KOTOPBIH
pearupyer ¢ nepBbIM, (GOPMUPYETCA
CJION TTOKPBITUA BBICOTOM B OJIHY MOJIE-
KyJ1y. IIoodepesHo noasepras noAJI0KKy
BO3JIEUCTBUIO OOOMX Ta30B, CJIOW 34
CJIOEM HAHOCAT M3O0JIATOP TPeOyeMOn
TOJIIAHBIL.

‘Teriepb HEKOTOPBIE YIACTKU IUJIEKTPH -
YECKOT'O CJIOSI JIOJKHBI OBITh BHIOOPOYHO
YAQJIEHD], YTOOBI MOJIY4YHJICA PUCYHOK,
ONPENENAIONMI TOIOJIOIMIO MHKPO-
cxXeMbl. [IJIs1 3TOro NpUMEHSIOT (POTONMM-
TOIPadUIO: CO3/1a10T (POTOrPAPUUIECKYIO
MackKy ((poTomabaoH), KOTOPYIO 3aTEM
IIPOELMPYIOT HA IMOJIOXKKY, IOKPBITYIO
CBETOYYBCTBUTENBHBIM BEIIECTBOM —
doTope3nucTom. XUMHUECKOH 0O6paboT-
KOU M TOPAYEH CYIIKOM 3aAKPETUIAIOT HE
IIO/ABEPTIINICA OCBEIEHUIO (hoTOpE-
3UCT, KOTOPBIH 3aIIUIAET TEMHbBIE OO/1a-
CTU PUCYHKA Ha 60J1€€ NO3JHUX CTAAUAX
XUMHUYECKOI'O TPABJIEHUA.

Panpiie cYuTaa0Ch, YTO TUTOrpadus
HE TOJUTCA I U3TOTOBJIEHUS JeTaIEN
MEHDBIIE JIJIMHBI BOJIHBI HUCIIOIb3yEMOI'O
cseTa. OIHAKO CEMYaC JIEMEHTRI C Pa3-
Mepamu 70 HM 6€3 TpyAa CO3[JAI0TCA
C ITOMOUIBIO yIBIPApUOIETOBOIO U3JTyde-
HUS C JUTMHOM BOJHBI 248 HM. METOIbI 1
YCTPOKCTBA, IPHUMEHAEMBIE /I PEIIEHMS
TAKUX 3a/1a4, HA3BIBAIOTCA MYJAPEHO —
ONTHUYECKAS KOPPEKIHA MUKPO3430POB,
MACKH C (DA30BBIM C/IBUT'OM, SKCHUMEPHBIE
JIa3€Phl, — HO OCHOBHAA MJ€ed NIPOCTa,
o KpanHemn mepe, B npuHuune. Korga
pasMep 3JIEMEHTOB CTPYKTYPbI MEHBIIE
JUIMHBI CBETOBOM BOJIHBI, MCKAKEHUA,
BO3HMKAIOIIME BCJIEACTBUE OITUYECKON
JUMPAKIMY, MOXKHO 3apaHee PacCyH-
TATb U YUECTD. 3ATEM OCTAETCSI CPOPMHU-
pOBaTh MAaCKy TaKOH (POpPMBI, 4TOOBI
C ydeToM JU(dpPaKUUKU OHA ITO3BOJANA
MOJIyYUTh HA KDEMHUM HY’KHOE M306pa-
xkenue. IIpeamonoxum, HAM HYXEH
NPSAMOYIOJIBHUK. Eciin 661 Macka 6bl1a
MPOCTO MNPAMOYI'OJbHOU, JUMPAKIIUAL
BbI3BA/IA ObI CWJIBHOE CKPYIJIEHUE YIJIOB.
Ho ecny BBITOJHUTL AOJOH B BUJE

KOCTH, TO €r0 NPOEKIUs OyJI€T OYE€Hb
MOXO’KA HA IPSIMOYTI'OJIbBHHUK.

Taxko¥1 mo/IX0/1 TTO3BOJISIET U3TOTABIIH-
BATb TPAH3UCTOPHI C IJIEMEHTAMU HE
6osbiie 50 HM, UCITOJIb3YS CBET C JUTMHOM
BOJIHBI 193 HM. OZITHAKO METO/IbI ITONIPA-
BOK Ha JU(PPAKIIAIO IPUMEHHUMBI JIHIIb
JI0 omnpeseneHHoro npeaena. Iloaromy
Y4eHbIE PAOOTAIOT HAJl HOBBIMU CIIOCO-
6aMu (POPMHUPOBAHUSA HU300PAKEHUT
C emie 00JIE€ BBICOKHM PA3PEIIEHHUEM.
BecbMa MHOTroOOOGEMIAIOIIUM BBITJISIAT
MEPEXO/], K UCTIOIB30BAHUIO CBETA C €IIIE
MEHBIIEHN JVIMHOW BOJIHBL. ACTPOHOMBI
OKPECTWIH EI'O MATKUM PEHTIEHOBCKUM
M3JY4EHHUEM, HO MBI Oy/IEM Ha3bIBATb
€T'0 JKECTKUM YJIBTPA(HOIETOBBIM U3JTY-
YEHHUEM, NPHUJEPKUBASICH TEPMUHOJIO-
TUH, IIPUHATON B MOJTYIIPOBOAHUKOBOM
TIPOMBIIIJIEHHOCTH.

[IpyrMeHeEHME IUTOTPAPUU C JKECTKUM
YABIPA(HOIETOM O3BOJISIET YMEHBIIIUTD
pasMepsl 3JIEMEHTOB Ha IOPSIOK, HO
CONPSIKEHO C HEBEPOSITHBIMHU CJIOKHO-
cTAMU. ONBITHBIE OOpPa3Ibl TEXHOJIO-
TMYECKUX CUCTEM, PACCUYHUTAHHBIX p

NOAEBOW TPAH3UCTOP

BA3OBHIN  SAEMEHT

3artsop

bokosom pasaeAnTens
(cnencep)

1.5 HM

KpeMHMeBas TOAAOXKKA

MUKponpoLeccopa —
MOAEBOMN TPAH3UCTOP, KOTOPbLIM AEMUCTBYET KAK
MPOCTOM BbIKAKOHATEAL. [TOUAOXKEHHOE K 3ATBOPY
HANPSHKEHME UHAYLIMPYET SAEKTPUYECKNIA 3APSIA,
OAAroAdPs1 KOTOPOMY KOHOA MPOMYCKAET TOK OT
MCTOKQ K CTOKY. oy AOCTATOYHO MAAbBIX PA3MEPOX
30TBOPA TAKOW TPOH3NCTOPR MOXET BKAIOYATLCS
1 BbIKAKOHATLCSI MUAANAPABI PO3 B CEKYHAY.

70 H™m
-«

+H+++

KaHaa

HAHOTPAH3NCTOP
NEepBOro NOKOAEHNS
brpMel Intel.

OKCUAHCOS U3OASILNS
3aTBOPA

B Mmupe Hayku

19




HHOOPMALMOHHBIE TEXHOROT UM

BA30BbI/ MPOLIECC U3rOTOBAEHNS MUKPOCXEM

KPYTAAS KPEMHMEBASI MAACTVIHA — OTMPABHASI TOYKA MHOTOCTYMEHYATOrO MPOLLECCA U3rOTOBAEHMSI YMMOB, B XOAE KOTOPOro
CO3AQIOTCS TPAH3MCTOPLI U MEXCOEAMHEHMS. AN GOPMUPOBAHMS CAOXHBIX MHOTOCAOMHBIX CTRYKTYP MOKA3AHHbIE HWDKE
npoueAypPbl MPY HEOBXOAMMOCTM MOBTOPSIKOTCS MO HECKOABKY O3,

BA3OBbI/ NPOLIECC UN3rOTOBAEHUS MUKPOCXEM YCOBEPLLUEHCTBOBAHHOE NMPOU3BOACTBO MUKPOCXEM

1. TNoBEPXHOCTb MAQCTUHbI
(NOANOXKKM) OKUCASIIOT MAPOM
(KPQCHBII CAOM).

2. HO OKUCAEHHYIO MOAAOXKKY
HAHOCAT GOTOPE3NCT
(TEMHO-CUHA CAOWT).

HanpspkeHHbIN KpeMHNI

KPeMHIEeBAs MAQCTUHA | |
H X CrAGB KPEeMHYSI C FepMAH1EM

Okeua

XOPOLLKX PE3YABTATOB
MOYHO AOBUTBCS], UCTMIOAB3YSI
MOANONKY C YTAYGAEHHBIM
CAOEM OKNCU 1 TOHKOM
MAEHKOW HAMPSHKEHHOTO
KPEMHWST HOl MTOBEPXHOCTM.

doropesunct

KpeMH1eBas NOAAOXKKO

3. N306paeHne NepeHocuTcs
C MACKM HO MOAAOXKKY
AUTOrPAGUYECKNM
CMOCOOOM.
- —
NPYMEHEHWE COBPEMEHHbBIX METOAOB KOMMEHCALM ANPPAKLMOHHBIX
®oropesuct b dEKTOB MO3BOASIET CO3ACBATH C MOMOLLbO GOTOAUTONPADUN SAEMEHTHI

MEHbLLIE AAVHbBI BOAHBI CBETA, MCTMOAB3YEMOTO MPW MPOELIMPOBAHMN
TOMOAOTUM CXEMBI. [PV OMTNHECKON KOPPEKLIMN MUKDO3A300P0B CAOXKHBI
PUCYHOK GOTOLLABAOHA (CAEBQ) ACET HETKOE M30OPOKEHNE SAEMEHTOB
Ha yMne (crpasa).

4. Xumnyeckas o6pabotka
M OTKUT 3AKPENASIIOT
HE3KCMOHNPOBAHHbIN
doTtopesncT.
HesakpenAeHHbIn
GOTOPEINCT YATASIIOT.

Okeuna

5. HesawwmiieHHas
HOTOPEINCTOM OKUCH
BbITDOBAMBAETCS XUMUYECKNM
CnocoboM. 3aTeM yAQAIOTCS
OCTATKM POTOPE3UCTA.

6. BHeAPSISICb B MPOTPOBAEHHbIE
YYACTKN, NOHbI GOPMUPYIOT

C YMEHbLEHVEM pa3mepoB 9AEMEHTOB YAQASITb GOTOPE3NCT
nepexoabl CTOKA 1 UCTOKA.

1 OTXOAbI TPOBAEHMS (CAEBQ) CTAHOBUTCS BCE TpyaHEee. HO ABYOKMCh
YIAEPOAC B CBEPXKPUTUYECKOM COCTOSIHM MPOHUKAET B CAMbIE
TPYAHOAOCTYIMHbIE MECTA N YAQASIET HEHYXKHbIE HOCTULBI, HE OCTABASIS
NOCAE CeB51 CAEAO0B YMCTSILLEN XXMAKOCTU (CrPAaBAQ).

AO BOCbMI YPOBHEW MexcoeAnHeEHWin
CBS13bIBAKOT MUAAMOHbI TOOH3UCTOPOB

B TUMNYHOM MMKPOMPOLIECCOPE. AAOMVHUIM
YCTYMUA MECTO MEAN, KOTOPYIO ropasa0
TPYAHEE HOHOCUTL HA UK. OAHAKO ee
VICMOAB30BOHME MO3BOASIET MOBBICUTL
HOAEXHOCTb NepeAQyM CUTHOAOB

N BbICTPOAENCTBUE MUKPOCXEMBI.

7. Ha nocAeAytoLLmx CTOAMSIX
C MOMOLLBIO AUTOTPAGUN
AOBABASIIOTCS METAAANHECKME
KOHTQAKTBI.

KpeMHreBas NOAAOXKKA
3000 Hm

MeTaAAMHEeCKMIN KOHTAKT

al B Mmupe Hayku Hionb 2004

IMAGES COURTESY OF SC FLUIDS, INC. (bottom middle); COURTESY OF INTERNATIONAL BUSINESS MACHINES CORPORATION. UNAUTHORIZED USE NOT PERMITTED (bottom)

BRYAN CHRISTIE DESIGN (illustrations); GIANNI TARASCHI Massachusetts Institute of Technology (fop); IMAGES COURTESY OF ASML MASKTOOLS (fop middle);



BRYAN CHRISTIE DESIGN

HHOOPMALMOHHBIE TEXHOROTUM

Ha JUIMHY BOJHBI 13 HM, IPEJCTABIAIOT
COOOM HACTOAIIEE YO TEXHUKH, BOILJIO-
EHUE T'€HNs MHKEHEPHOU MBICIIH.

ITOCKOJIBKY BCE MaTE€pPHAIbl CHJIBHO
IIOIVIOIIAIOT B JAJIbHEN YIABIPaHOIETO-
BOM 06JIACTH, B MPOEKIMOHHBIX KaMe-
Pax HEIb3d UCIIOAb30BATD JIMH3bI, KOTO-
phl€ B JJAHHOM CJIydd€ OKa3bIBAIOTCH
IIPAKTUYECKU HENPO3PAYHbIMUA. BMecTO
HUX NPUXOJUTCA NPUMEHATDH 3€PKAIA
CJIOKHOH (pOpMEL 1O TOM K€ MpUYHHE
HE I'o/IATCs1 OOBIYHBIE CTEKIISTHHBIE (POTO-
A6JIOHBL, KOTOPBIE 3AMEHAIOT MACKAMU,
ITOIVIOUIAIOIIMMH M OTPAXKAIOIIMMH JKECT-
KO€ yJABrpadroNIEeTOBOE H3JIyYEHHE.
B mpouecce ux M3roTOBJIEHMS HAHO-
CATCA IECATKU CJIOEB MOJIMOIEHA U KPEM-
HUA TOJIIMHOHN BCETO B HECKOJBKO
HAHOMETPOB KaXAbIA. IlomydyenHnas
MUHTEHCUBHO OTPAXKAIOIAsd ITOBEPX-
HOCTb IIOKPBIBAETCS XPOMOM, KOTOPBII
B HY>KHBIX MECTAX IOIJIOUIAET CBET.

Pasymeercd, murorpaduyeckas Macka
He JJOJDKHA COePKaTh ieeKkToB. Ho mpn
TAKUX MAJIEHBKHX JUIMHAX BOJIH OOHA-
PYKATH MX COBCEM HE IPOCTO. YYEHbIE
1 MHXKEHEPBI MHOI'MX CTPAH OBbIOTCA
Ha/l pEIEeHHUEM NOJOOHBIX TEXHUYECKUX
POH6IIEM, KOTOPBIE HEOOXOIUMO PEOIO-
JIETD, IPEXK/IE YEM )KECTKOE yIBIpadurose-
TOBOE U3JIy4EHUE HAYHET IIPUMEHATHCA
B IIPOMBIIIJIEHHOCTH. A TIOK4 U3I'OTOBH-
TeJIA HAHOYHIIOB BBIHYK/JJEHbI YYUTBIBATD
BO3MOXXHOCTH OOBIYHON JIUTOIpapuun
1 IPOEKTUPOBATD JJIEMEHTHI C Pa3Me-
pamu He MeHbIIe 50 HM.

ITocne npoenuposanus @oromnad-
JIOHA H4 CBETOYYBCTBUTEIBHYIO IUIEHKY
HYKHO YJJIMTh 3KCIIOHUPOBAHHbBIE
YY9aCTKU (POTOPE3UCTA U TAK BBITPABUTD
HE3AUIUIIEHHBIA MAaTEPUAT TTOJIOKKH,
YTOOBI HE 3aTPOHYTh CMEKHBIE OOIACTHU.
3aTeM HEOOXOIUMO CMBITh (POTOPEZUCT
1 OCTATKU IIPOJYKTOB TPABJIEHUA —
O6bpIYHASA 33/]a4d, KOTOpas 3aMETHO
YCJIOKHAETCS IIPU YMEHBIIEHUH Pa3Me-
POB 3JIEMEHTOB.

ITox MUKPOCKOIIOM MUHUATIOPHBIE
JIETAIA 4YUIld HAIIOMMHAIOT BBICOKUE
TOHKHUE HEOOCKPEOHI, PaA3/IEIEHHBIE
Y3KUMH pacmenuHamu. Ilpu Takux
MacmTabax TPaJULIMOHHbBIE IPOMBI-
BOYHBIE JKUAKOCTH JEHUCTBYIOT KaK
BA3KHE IPUWIMBHBIE BOJHBI, Pa3pyIla-

HAPESAHUE MUKPOCXEM

TEXHOAOTUS «KPEMHNIN HO AUBASKTPUKE?, MO3BOASIIOLLLAS BHOHUTEABHO YAYYLLINTL
XOPAKTEPUCTUKM MUKPOCXEM, CTAAQ AELLEBAE M NPOLLE BAQroAQPSt METOAMKE
Smart -Cut, pa3paboTaHHOM GPAHLLY3CKom drpmown Soifec.

MoaAOXKa A

D
e

( MoaAOXKa B
! o

b

OHBI BOAOPOAC

5. MoANOXKKM PACLLENASKOTCS NO
OC/\O6/\eHHOMy CAOIO, N BEPXHSIS
HYACTb YAQASIETCS.

M MOAMPOBKA.

1. Mpouecc HaYMHAETCS C NMOAYHYEHUST ABYX KDEMHUEBBIX MOAAONKEK.

,,_\“‘\- OKMCAEHHOs MOBEPXHOCTb

4. MNocAe OYUCTKM MOBEPXHOCTb
MOAAOXKM A CKPENASIeTCs C
MOAAOXKOW B.

6. O6pPABOTKY 30BEPLUAIOT HArPEBAHNE

2. MNoBEPXHOCTb MOAAOKKM A (MOKA3AHO
B CEUYEHUM) OKUCASIOT TOPSIHMM MAPOM.

3. VoHbl BOAOPOAQ MPOHUKAIOT Yepes
MOBEPXHOCTb U CAETKA OCAQBASIOT
CAOW MOA OKMUCHIO. 3aTEM MOAAONKKY
MepeBopPAYMBAIOT.

IOITHE XPYIIKYIO CTPYKTYPY U 331 PKU-
BAIOIIHECA B Y3KMX HAHOCKOIIMYECKUX
KaHbOHAX.

B 1990-x rr. corpyaHuku Jloc-
AJIaMOCCKOM HAIIMOHAJIbHOM Js1abopa-

OB ABTOPE:

TOPUH TPEIOKWINA HCHOJNb30BAThH
JUIA TIDOMBIBKM IIEPETPETYIO JKUJIKOCTD.
Hanpumep, yriieKucabi ra3 mpy 3Have-
HUAX JABJIEHHSA U TEMIIEPATYPbI, HAXO-
JAIIUXCS  BBIMIE TAK HA3bIBAEMOM )

A3H XaryecoH (G. Dan Hutcheson) — npesnaeHT dupmbl VLS Research, Inc., kotopas
30HVMOETCS1 SKOHOMUYECKVM OHOAM3OM MOAYMPOBOAHUKOBOW MPOMbBILLAEHHOCTU.
XATYECOH MOAYYMA CTEMEeHb MArMcTpa MO 3KOHOMMKE B YHMBEpPCUTETE LWTATa
KaandopHus B Can-Xoce. OH pa3pabOTAA HECKOABKO MATEMATUYECKNX MOAEAEWN,
MOMOTQIOLLMX MPOW3BOAUTEASIM MOAYNPOBOAHMKOBBIX YCTPOWCTB OLLEHMBATH MPEACTO-
aue 30TPATbl M ONTUMAABHO MNOABUPATE OOOPYAOBAHME.

B Mmupe Hayku
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HHOOPMALMOHHBIE TEXHOROT UM

HAHECEHWE ATOMHbIX CAOEB
MO3BOASIET CO3AQBATL YPE3BLIYANHO
TOHKME MOKPbITLSL. TTOBTOPSIS
OMUCAHHYIO HXKE MPOLIEAYPY,
MOXHO KOBKABI PA3 YBEAUYMBATL
WX TOALLMHY HO OAHY MOAEKYAY.

R } TeTpAXAOPUA UMPKOHMS

Xnop —K
R R— ungMPI

e T e ———

K

|

1. MoBEPXHOCTbL MOABEPIOETCS
BO3AEWCTBUIO TETPAXAOPUAQ
umpkoHus ZrCl,.

MMM M M M

2. Monexynbl ZrCl, npnAMnaroT
K MOBEPXHOCTW, HO HE
CBSI3bIBAKOTCSI ARYT C APYTOM.

Boaa

Boaopoa L) Kucaopoa,

. .
W9 3 30
3. MNoKpbITast NOBEPXHOCTb

NMOABEPraeTcst BO3ASUCTBUIO
BOASIHOTO napa H,O.

AVoKCnA LMPKOHMS

4. ZrCl, Ha NOBEPXHOCTM pearnpyert
¢ Boaon H,O, 06pasys Tpebyembiin
CAOV AIOKCUAQ LIMPKOHUS ZrO,,
TOALLIMHOW B OAHY MOAEKYAY.

KPHUTUYECKOHN TOYKH, BEAET CE6s IMTOYTU
KaK JKHJKOCTb, HO COXPAHAET HU3KYIO
BA3KOCTDb. CBEPXKPUTHYECKASA JIBYOKUCH
YIJIEPOJA JIEI'KO MNPOHUKAET IIOJ
YACTHIBI U YAUIIET UX 3(PPEKTUBHEE
JII060T0 JKUJIKOI'O XMMMKATa. bosee Toro,
CMEIIAB €€ C NOAXOJAIIMM PACTBOPUTE-
JIEM, MOKHO 6€3 Tpy/a yIaIuTh (POTO-
PE3UCT. A KOIJJa IPOMBIBKA 3aBEPIIEHA,
JIOCTATOYHO IOHHU3MUTHL [JABJIEHHE [0
ATMOC(MEPHOTO, U IIEPETPETA JKUJIKOCTD
TYT K€ UCIIAPAETCA U YJIETYYUBAETCS, KaK
OOBIYHBII I'a3.

OunIEeHHAs U BBICYIIEHHAS ITOJJIOXKKA
rOTOBA K CO3aHUIO UCTOKOB U CTOKOB
B YIIyOJIEHUSAX IO OO€ CTOPOHBI OT
32TBOPOB TPAH3UCTOPOB. OHU (HPOPMU-
pYyIOTCA IyTEM BHEJPEHUA B KPEMHHNA
MIPpUMECEN, IPEBPANAIONIMX €I'0 U3 I1OJTy-
MPOBOJAHUKA B NPOBOJHUK. OOBIYHO
IMOBEPXHOCTb KPEMHUA OOCTPENIUBAIOT
MOHAMH MBIIIbAKA WIH OOpa. 3aTEM UX
HY’KHO aKTHBUPOBATD, T.€. COOOIUTH UM
3HEPIUIO, HEOOXOJAUMYIO I BK/IIOYE-
HUS B KDUCTAIMYECKYIO PEIIETKY. AKTH-
BAlLUA CBOJUTCA K CHUIBHOMY HaIDEBY,
KOTOPBIA 3244CTYIO BBI3BIBAET HEXKEIA-
TENBHYIO AUMQPY3UIO MBIIIbIKA U 60pa
B TOJIIY KDEMHHUSL

YTOO6BI M36ABUTHCA OT TOI'O MO60Y-
HOTO a(MdeKTa, TEMIEPATYPY CJIEAYET
YBEJTMYUBATB JOCTATOYHO OBICTPO, UTOObI
yCHEBAJ HArpeTbCs TOJBKO TOHKUIA
CJION HA MTOBEPXHOCTU, KOTOPBIN 3aTEM
OBICTPO OCTBIHET CaM TI0 cede. B cospe-
MEHHBIX CUCTEMAX CKOPOCTb IOJbEMA
U CHWXKEHUA TEMIIEPATYPBI COCTABJIAET
TBICAYU I'PAAYCOB B CEKyHAy. OJHAKO
ATOMBI MBIIIbsIKA U 60pa JudPyHan-
PYIOT CJIMIIKOM OBICTPO, M3-34 YETO IEpe-
XOJbI ITOJTYYaIOTCS TOJCTBIMUA M OBICTPO-
JIENICTBUE TPAH3UCTOPOB CHUKAETCH.
BnpoueMm, pemieHue npo6iaembl yKe
€CThb Ha 4YEPTEKHOU JOcCKe. Peub mjer
O JIA3EPHOM TEMJIOBON OOPABOTKE, KOTO-
pas MO3BOJIAET U3MEHATD TEMIIEPATYPY
CO CKOPOCTBIO JJO 5 MIPJA. TPagyCcoB
B CEKYH/ly M NPAKTUYECKU ITOJTHOCTHIO
MPENOTBPAIIATE HEXXENTATEIBHYIO JU(D Y-
3Ul0. BCckope 3aTa TEXHOJOTHusA OyAeT
BHEZIPEHA B IIPOM3BO/ICTBO.

YacTto B COCTAB MHMKPOCXEM BXOJAT
MMJUIMOHBI KOHJIEHCATOPOB, 06PAa3yIo-
WX JUHAMHYECKYIO MAMATh C IIPOM3-

BOJIbHBIM I0CTYNIOM (DRAM). B nnocnen-
Hee BpPEMS OHM CTaJd HACTOJIBKO
MAJIEHBKHMMH, YTO MX CO3JJAHHE JJOCTA-
BJIAET HE MEHBIIE XJIONOT, YeM (POPMHU-
pOBaHHE TPAH3UCTOPHBIX 3aTBOPOB.
[ToaToMy Npy NPOM3BOJACTBE MOCIE]-
HEro NnoKosueHus DRANM-9UTIOB IPUMEH -
JIOCh HAHECEHUE ATOMAPHBIX CJIOEB.

XopolLuo 3a6biToe cTapoe
Crieiyroniyii 9Tam u3rOTOBIEHUA YMITd —
COEIMHEHUE BCEX 3JJIEMEHTOB MEXAY
cobor. CHayasma HAHOCUTCS U30JINPY-
IOIIUI CJIOW CTEKJIA, HA KOTOPOM II€Ya-
TAETCA U NPOTPABIUBACTCSA PA3BOJIKA.
3arem yrayOaeHu st 3AOIHAIOTCSI METAJI-
JIOM, OOPA3yIONIMM ITPOBOJHUKU. [Tporie-
Jlypa MOBTOPAETCA HECKOJIBKO pa3 s
CO3JJaHMsA OT HIECTHU JJO BOCbMHU CJIOEB
IEPEKPENHBAIOIINXCA MEKCOEJUHEHHM.
XOTa B MOAYIIPOBOJHUKOBOM TPOMBIIII-
JIEHHOCTU MX TPAJAULUOHHO [J€JIaI0T
13 AIIOMUHMSA, B IIOCJIEJHUE TOJbl OH
YCTYIIAET MECTO MEJM, KOTOPAsA IO3BO-
JISIET MUKPOCXEMAM PaboTaTh ObICTpEE
1 OOECHEYUBAECT HAJEKHYIO Iepenady
curHaia. K coxxanenurio, Mesib 3arpsasHseT
IIEPEXO/IbI, M UX NPUXOAUTCS 3AIUINATD
TOHKMMM HPOBOJAIUMU Oapbepamu,
HE 3aMEIIONIMMU padboTy uymnma. 3/1€Ch
CHOBA HAa IMOMOIIbL IPUXOAUT METOZ
OCAKAECHUA OJJHOATOMHBIX CJIOEB.
OJIHAKO TPYJHEE BCErO OKA3aJIOCh
NIPUAYMATb HAJEKHBIA CIIOCOO HaHECe-
HUSA MeU. BbUIO MCIBITAHO MHOMKECTBO
IIEPEJIOBBIX TEXHOJOTUYECKUX MOAXO-
JIOB, HO HU OJJIH HE ITO3BOJIWJI JJOOUTHCS
HY’KHOI'O pesysbrara. Torjga ordasBiim-
€Cs CIIEUUaNNUCThI /BM pemuim UCpo-
OOBATb OZIMH CTAPUHHBIA METO/L — DJIEKT-
POJIMTUYECKOE OCAXKJEHUE, IIOCIIE
KOTOPOT'O OCTAE€TCA HEPOBHAA IIOBEPX-
HOCTb, TPEOYIOIIAS OCIEAYIONIEN OOPa-
00TKM. CIIEIMATIUCTAM TIOJIYIIPOBOJHM-
KOBOI IPOMBIIIJIEHHOCTH, CITIPABEIUBO
032004YEHHBIM YUCTOTOU IIPOU3BO/ICTBA,
MBICJIb O ITOJIMPOBKE KPUCTAJIIA MUKPO-
CXe€MBbl aA6pPA3UMBHBIM MATEPHUAIOM
Ka3a/71aCh HACTOSAIIMM CBATOTATCTBOM.
ITosromy umnxeHepam [/BM mpuxonu-
JIOCh IPOBOAWTH UCCIAEAOBAHUA ITOT'O
cnoco6a BTalHE OT HadaabCcTba. Ko
BCEOOIIIEMY BOCTOPI'Y OHH OOHAPYKUIIH,
YTO MOCJIE NOJIMPOBKH ITOJJIOKKA CTAHO-

a2 B Mupe nayku
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BRYAN CHRISTIE DESIGN

HHOOPMALMOHHBIE TEXHOROTUM

1. NHppakpacHoe
AQ3EPHOE UAYYEHME
B3AMMOAENCTBYET
C OBAAKOM KCEHOHA
1 CO3AQET NAC3MY,
KOTOPAIS N3AYHOET B
LLUIMPOKOM ANQAMO30HE
AAVIH BOAH.

[Ac3ma k

HO MACKY.

OBbIYHbBIE AVH3bl CUMABHO MOTAOLLLOIOT CBET AQABHETO
YABTPAKOPOTKOBOAHOBOIO AVUAMO30HA, MCMOAB3YEMbIN

ANS1 MEYATU SAEMEHTOB C pa3mMepamm meHee 50 HMm.
[ToaTOMY B BYAYLLEM B AUTOTPAPUYECKUX CUCTEMAX BYAYT
NPUMEHSITECSI MHOTOCAOWHBIE 38PKAAQ AAST GOKYCU-

POBKM YXECTKOTO YABTPADUOAETOBOIO N3AYHEHNS MAC3MbI

M YMEHbLLEHNS PA3MEPOB M30OPAXKEHMS, MPOELMPYEMOro
C MOCKM. 3A€Cb MOKA3AH OAMH 113 BAPUAHTOB AUTOTRADK-
4eCKOW YCTAHOBKM TOAAQHACKOW GrpMbl ASMIL.

OBAAKO KCEHOHO

V130rHyTOE 3€pPKANO

2. W30rHyTbIE 1 MPSIMOYTOAbHbIE
MHOFOCAOWHbIE 3€PKAAT
DOKYCUPYIOT UBAYHEHME HYXKHOM
AAVHbBI BOAHBI U HOMPOBASIOT €70

ATOTPA®US B XKECTKOM YABTPAPUOAETE

Macka

Kpyrable 3epkana

Ayd

MpsSIMOYroAbHble
3epKana

MHOTOCAOWHOE
3EPKANO

Konkapin caom
OTPAXKAET AULLb
MOAYIO YOCTb
NaACIoLLEro Ha
Hero cseta. OAHAKO
13 HECKOABKIX
CAOEB MOAYYaeTCS]
3PPEKTVBHBIN
OTPAXKATEAD.

3. TonoAorusi MMKPOCXEMbI
npoeumpyetcs!

C MOCKM HO KPYTAble
MHOTFOCAOWHbIE
36PKAAQ, YMEHbLLAIOLLME
n306pakeHVe B 4 pasa.
3aTeM OHAO HECKOABKO
Pa3 aKCMOHMPYETCs!

HQ PO3HBIE YHOCTKU
MOANOXKM, KOTOPBIM
NpPeACTOUT CTATh
YUNamm.

[oAAOXKKC

BUTCs1 OOJIEE TPUTOJHOH JUIs1 TUTOT papu-
YECKOI'0 HAHECEHMS PUCYHKA, TAK KaK
C €€ IIOBEPXHOCTHU HMCYE3AI0T HENPUAT-
HBIE J1IE(PEKTHI.

Tax MbI e111€ pa3 yOeKJaeMCs, UTO yCTa-
peBIIME METO/ABI MOT'YT OBITh HE MEHEE
ITIOJIE3HBIMU, YEM CaMbl€ IIEPEOBBIE.
JeCTBUTENBHO, B IIOCIEJIHHUE T'OJbI
B IIOJIYIIPOBOJHUKOBOM IIPOMBIIIEH-
HOCTH BCE 4Yalle BCTPEYAIOTCS KOMOU-
HAllUM CTApOro u Howoro. ITporpecc
B 3TOHN 00J1aCTH OOYCJIOBJIEH IIPEK/E
BCETO0 M300pPETATENHLHOCTBIO MHOIMX
YYEHDIX ¥ UHXKEHEPOB, COBEPIIEHCTBYIO-
WX TPAAUITUOHHBIA TEXHOTOTUYECKNN
IIPOLIECC U3IOTOBJAEHUSA MHKPOCXEM,
KOTOPOMY CEHYaC yKe 60oJiee YeThlpex
JECSITUIICTUI.

DyTYyPUCTBI YTBEPIKAAIOT, YTO K CEPE-
JIMHE HBIHEIIHETO BEKA JIMIIO JIEKTPO-
HHUKWA U3MEHUTCA MO/ BIMSHHUEM 3K30-
THYECKUX (HPOPM HAHOTEXHOJOI'HH.
Ho s roToB J€p:KaTb MAapH, YTO IOJy-
IIPOBOJHUKOBAS MPOMBIIUIEHHOCTH

AOMNOAHUTEABHAS AUTEPATYPA:

OCTAHETCA MOYTH TAKOM K€, KAK CENYAC,
XOTsl, HECOMHEHHO, BO3bMET HA BOOPY-
JKEHUE 1IEJIBIH PsiJ] HAyYHO-TEXHUYE-
CKMX JJOCTUKEHHH, O KOTOPBIX MBI TTOKA
MOJKEM TOJIBKO JIOT'3/IbIBATHCS. M

» Toward Point One. Gary Stix in Scientific American, Vol. 272, No. 2, pages 72-77;

February 1995.

» Technology and Economics in the Semiconductor Industry. G. Dan Hutcheson and
Jerry D. Hutcheson in Scientific American, Vol. 274, No. 1, pages 40-46, January 1996.
* Handbook of Semiconductor Manufacturing Technology. Edited by Yoshio Nishi,
Robert Doering and Tim Wooldrige. Marcel Dekker, 2000.

* HoBOCTU MeXAYHAPOAHOTO KOHCOPLMYMA BEAYLLMX MPOOU3BOANTEAEN MOAYMPOBOA-
Hu1koB International SEMATECH pAOCTynHbl MO aapecy www.sematech.org.

B Mmupe Hayku




B N W N e L N e T e b AN :\.ln Fon b e T e, A L R A o e N M M Y B ] W N N el Hﬁ g B N |
CGUGGAUGAAG UU G GG GAG GCCr_L'f1GGCﬁ GG CUGU!EJGU GUCUACCCLU g&g
CCAGAGGUUCU JJGA UC LUUUUU .p'1uUCCiLUCCUUHUGCULHUAUG
CMHUAAGqﬂﬁﬁﬂGFLlCAUUGQABG A aGUC
UCACCUGGACAACCUCAAGGGCACCULTLN _
AﬁLUUCh1kCUCCWHGGC\ﬁFGUGfﬂﬁF-C LUGUGfUhGCCLﬁbCACU|UGG f
GAAUUCACCCCACCAGUGCAGGCUGRCLAL ﬁG#\‘GUGfJLGCU(LUGUGKV?ﬁ
AUGGUGCAUCUGACUCCUGAGGAGAABMICUE,CCGUUACUGCCCUGUGGGGE _AAGG
AACFUFGAULHQGUUUUIGGU AGGCC UGGGCHhiCUGL“'GUGFHCUAC CUU
fLaCAGAUpUUCU‘HGAGULuUUULi:GAUtHuUCCﬁftggU[iUGCUtH AUGU
AACCCUAAGG!L ]E.JAAG\JC[ JCAUGGCAAGRRA( UGf_l'LGGUL}LFUUU:&LUGAUC CC
GCUCACCUGGACAA LCUCHﬁa%*;hi'gwf Lﬂﬁﬁﬂ{ULAGUhﬁLCUG ACUGUCC
AGﬁHfUUC%huCUC*U'GGF;j_'_ GG CNGUGL GCUGGCCCAUCACULL €€
| *-- GCCUN §"T'ﬁﬁGUG*HFGCULLJGuG aC
JCUGEL GUUACUGCCCUGU GGQLLA&
AL G GAGGCCC UEGGC%GMCUGRHMGUGfLLUACHC
GG-’-’u m_CAG ‘~u= UUCHHUG!& JL%GEGGGGEUC ’EUCC \CUCCUGAUGCUGUUAU
C(AACiCUAAGuJbAAGu AAGAAA UEGGUGCCUUUAGUGAUGG
UGGCUCACC UGGACAAC CUUUGCT r{:ACUbAGUU"—uCUGf—FL UGU
“GAGWHLUUCﬁt(CUCf GGGCHACGUGCUGGUC GUGUGCUGGCCCAUCACUUU
CAAAGAALIL EACCLtnC.AGUQ GGCUGCCUﬁ CAGAAA GUGuUtGCU&uUGUG
UAAUALG Gﬁh¥W1Eﬂﬂ}CMJmﬁﬁ GUC Flﬂkﬂdlcc UGUGGGGL
GGUGAACGUGGAUGAAGUU &.’LUGGUGQQGCCC CAG CUG L!t.,GUG’\.zU(_UA
UUGGACCCAGAGGUUCULIUGAGUC UUUbGGG GU UCCUGAUGCUGL
UG&&LAACLLUﬁA@uUGAAGULUCA;GGLﬁAGR € CU GULuLUUU%LUGA
GCCUGLCUCACCUGGACAACCUCAAGGGCACCUUL tAgA:JUAGUbﬂJCUthi
UCCUGAGAACUUCAGGCUCCUG GGCR&CGUGCUGGUC UGUGUGCUGGCCCAUCAC
UGGCAAAGAAUUCACCCCACCAGUGCAGGLUGCCUAL CAQ&A&GUﬁ UGGCUGGU
GhiUAAUﬁ”uGUGaAUCUG”LUCCUG&GGAGA%CUCUG~CGUHHLUGCC;UGUGG
[AAGG}hAACnUhGﬂUGiﬁGUUGuUGGUbAGGCCiUUGGCAEDCUG(UGGUGGU
ACCCUUGGACCCAGAGGUUCUULUGAGUCCUUUGGGGAUCUGUCCACUCCUGAUGC
UUAUGtbtAACL&UAAGLUuAAGGCUCHUGGCAﬁGmnﬂGUGCHLGGUQTiUUUﬂL
AUGGCCUGGCUCACCUGGACAACCUCAAGGGCACCUUUGCC ACAiaJAGU_ AGCU
ﬂ[UGUrF“GAGﬁ*{UUCAH(CUCCUGGGCQACGUGfHﬁGUC“LHGUG(“HGCCrﬁ
ACUUUGGCAAAGAAUUCACCCCACCAGUGCAGGCUGCCUAUCAGAAAGUGGUGGL
uUGUGh(lAAUﬁ”fGUGL““CUGACUCCUHQGGAGmmLUCU(rfGUUn(IGCCr'
GGuf&AﬁGuhfAACLUMGAUJﬂﬁGUUCubGGUGALGCCLHHGGCﬁbuCUGLUuG
GUCUACCCUUGGACCCAGAGGUUCUUUGAGUCCUUUGGEGGAUCUGUCCACUCCUG
GQUbUUAUGbGCAACLLUAAGGUGAAGQLUCAUGGLAAG%ﬁﬁGUG{UfGGUGrLU
AGUGAUGGCCUGGCUCACCUGGACAACCUCAAGGGCACCUUUGCCACACUGAGUG
gUGl fUGULQUGAGHﬁCUUC%GGCUC'UHGGCAALGUG’HFGUCliUGUGLJLG
CAUCACUUUGGCAAAGAAUUCACCCC ACCAGUGCAGGC UGCCUAUCAGAAAGUGGU
CUHGUGUGHL”AAUQUIGUGTAUCUG UCCUGACGAGWﬂHUCU'flGUUﬂL“GC
JJUGGuwiﬂAGuHiAACuULGAUGﬁWGUUUuUGGUuAuGCCtUMGGC \GGCUGC
G SUCUACE r”UGG»U”CAGAGGUUCUU[GAGUCCUUUH"*(GAUF‘HF’UC{:»{UC
CUMUHEUGMQLAAC _CUAAGCGUGAAGGCUCAUCGCAAGAAAGUGCUCGGUG
AGUGALIGGCCUGG i”CACCUGGACA&”CUCAAGGGC%’TUUU ;CCACACUGAG
UGCACUGUCCUGAGAACUUCAGGCUCCUGGGCAACGUGCUGGUCUGUGUGCU
hLCﬂCUU”GGCQﬁmGAA”UCACCLFﬂCCﬁuUGCAGJCUGCCU”“CAGﬁ%ﬂGUG
CUI GUGUGGCUAAUAUGGUGCAUCUGACUCCUGAGGAGAAGUCUGCCGUUACLU
UJUGGUU AAGfUHAACUUGGAUFfﬂGUU GUGGU XHGCC{JMGGCﬂhLCU
IGGUGGUCUACCCUUGGACCCAGAG GUUCL 'LJUGAGULLUUUL 3GGGAUCUGUCCAC
GALIGCUGUUAUGGGCAACCLCUAAGG UQAAGGCUCAU GCAAGAAAGUGCUCGG
CUUUAGUGAUGGCCUGGCUCACCUGGACAACCUCAAGGGCACCUUUGCCACACUG
CFGCUG HfUGU{kUGAG%1CUUCﬂ4¢CUCLUGGGCHrQQMGLLGGUCJQJGUG
G CCAUCACUDUGGCAAAGAAUUCACCCCACCAGUGCAGLCUGCCUALCAGAAAG
F

OO
_mﬁDCPC
r‘w{:r:

EC’_‘I.'

’GCUL&HGUGUCUAAUzJCGUG ﬁUCUGRCUCCUF9uGAGﬂﬂGUCU"_CGUU“
SUGGGGCAAGGUGAACGUGGAUGAAGUUGGUGGUG A uGCC{EngC%th

r?"llr’ﬂlrrllﬁf"' ~llECArCOAC AL U ICAClICAI MW

") G\I’“‘Jr‘”r{:;’"\ﬁr"ﬁ(‘ir‘l p L

Vit A



SLIM FILMS

bHOTEXHONOTHH

snkopurosnnnag JBOJTHOULLY

C1umBeH PpuneHa 1 AopeHc XepcT

CAOXHQOS CcUCTEMA MNPOrPAMMUPOBAHMS, VCMOAb3YEMAS
NPUPOAON, HE TOABKO MPEAOTBPALLAET KATacTpoduyeckme
MOCAEACTBMST OLUMOOK MPW CUHTE3e OEAKOB, HO U ycKopsert

3BOAOLMUIO.

14 anpens 2003 1. y4EHBIE ONOBECTWIN
MUP 06 OKOHYAHUM CEKBEHUPOBAHUA I'e-
nomHoi JITHK genoseka — onpeaeneHnmu
ITOCJIEIOBATENBHOCTH BCEX TPEX MUJIIH-
apJIOB AP €€ HYKJIEOTUIOB, B KOTOPOU
3aKIo4eHa MH@OpMalusa O CTPOEHUN
1 (PYHKIMOHMPOBAHUM Y€JIOBEYECKOIO
opranuszma. OIHAKO 3aBEPIIAIONIHM 3TOT
3TAIl B UCCJIEIOBAHUM I€HOMA HA3BATD HU-
Kak HeJib3sL. [IpesicTonT ere orpoMHast pa-
060Ta — OTBICKATb BCE (PYHKITMOHUPYIOUTHE
I'€HbI CPEI HEOOO3PUMOI'O I'€HETUYECKO-
'O «XJIAMA», IETAJIbBHO PA300PATHCA B TOM,
KAKUM OOPA30M M KOI'/Id OHU AKTUBUPYIOT-
€51, KaK COZIEPKAIMECA B HUX MHCTPYKLIANA
OIIPENIEIISIIOT CBOMCTBA 6€/IKOB. HeynuBu-
TenbHO, yTO Ppencuc Kommmna (Francis
S. Collins), pykoBOAWTENb IPOEKTA «JEHOM
4EJI0BEKA», HA3BAJI 3aBEPIICHUE CEKBEHU-
posanna JHK iIb «<KOHIIOM Havana».

A «HAa4Ya7IOM HAYAJIA» TTOCTYKUIIO OT-
KpBITHUE, cAenannoe /xerimcoMm YoTco-
HOM U Ppencucom Kpukom B 1953 1, —
nocrpoenue mojenu JHK (aBoinon
cnypanu). CTajzo OKOHYATEIbHO SCHO,
yTo JIHK — camas rimaBHass 6MOI0THIEeC-
Kasd MOJIEKYJIA, XPAHUTEIbHULIA CEKPETA
JKM3HU. OHA O06ECTIEYMBAET BOCIIPOU3-
BOJIMMOCTD JKHBBIX CYIIECTB OT IOKO-
JIEHNUA K IIOKOJIEHUIO U UHCTPYKTUPYET

OPraHM3M O TOM, KaK OH JIOJDKEH Pa3BH-
BATBCS U (PYHKIIMOHHUPOBATD. Bee nocie-
JYIOIIHE I'OJIbI YYEHBIX 3aHMMAJI BOIIPOC,
KaK MMEHHO IIPOUCXOJUT ITOT IIPOLIECC.
HNupopmanusa copepxurcs B JJHK B 3a-
KOJUPOBAHHOM BH/IE, U YIS TOI'O, YTOOBI
KJIETKH 3HAJIH, KaKuE 13 20 aMUHOKUCIIOT
U B KAKOM ITOPAJIKE OHH JIOJLKHBI COEIU-
HATBHCA IPYT C APYTOM JIJIA TIOJIyYEHUA Thl-
A4 GEJIKOB, CJIYKAIUX CTPOUTEIbHBIM
MATEPHUAJIOM I MUJUIMAP/JIOB KUBBIX
(popM, ee HEOOXOUMO PACHIH(PPOBATD.

Ho B 1O BpeMa O paboTe KJIETOYHOI'O
annapara JEKOJUPOBAHNA ObLIO U3BECT-
HO TaK MaJIO, YTO BCE MOIBITKH B3JIOMATh
I€HETUYECKUH KO/ CBOJAWJIMCH K pelle-
HHIO YMCTO MATEMATUYECKUX 3a/1a4. Kor-
112 B 1960-€ I'T. HaKOHEI| OH 6bUT Pacrg-
POBaH, €I'0 IPOCTOTA BCEX OOECKYPAKIIIA.
To, uTO npuyMana Npyupoja, BIIVIALEIO
ropasj o MEHEE U300PETATENIbHBIM, YEM
MHOI'A€E I'MITOTE3bI YYEHDIX.

W TOJIBKO OTKPBITHA IOCAEJHUX JIET
MOKA3QJI1, HACKOJIBKO CJIOKEH A3BIK IIPO-
I'DAMMUPOBAHUA KUBBIX OPIraHU3MOB.
[Touemy ObLIM BBIOPAHBI UMEHHO 3THU
NpaBuIad KOAUPOBAHUA U ITOYEMY OHM
COXPAHWIUCH HA IIPOTSDKEHNUN TPEX MUJI-
JINAPJIOB JIET 3BOJIOLUUA — CTAJIO IIPOSIC-
HATBHCS JIMIIb Cefyac. Kak 0Ka3ajaoch, OHNU

HE TOJIBKO YI€P/KUBAJINA JKHUBbIE CUCTEMBbI
OT COBEPLIEHN HENOIIPABUMBIX OIIMOOK
IIPHU CUHTE3E OEIKOB, HO U CIIOCOOCTBO-
BAJIA 3BOMIOLMHA. M3ydeHue reHeTndec-
KOI'O KO/IA JIA€T TIOMHUMO BCEI'O IIPOYEro
KJIIOY K Pa3raJKe MHOTUX HEPEIMIEHHbBIX
TOK4 ITPO6JIEM TOCTTEHOMHOM 3pPbL. BO3-
BPAIAACh K UCTOKAM U IIBITAACH ITOHATD
34KOHOMEPHOCTH, JIEKAIIHME B OCHOBE
IF€HETUYECKOI'O KOJIA, MBI IIOIy4d€M MH-
CTPYMEHT UL OYAYIIMX UCCIIEJOBAHUI.
Cl10Ba «KO/» M «/IEKOIMPOBAHUE» UME-
IOT B JJAHHOM KOHTEKCTE OYyKBAJIbHBIA
CMBICL [enernyeckrue MHCTPYKIUM XPa-
HATCA B OJJHOTUITHBIX GHOJIOTMYECKUX
MOJIEKYJIAX, HYKJIEUHOBBIX KUCaoTax JHK
n PHK, ipy1 TOM, 9TO OPTraHU3MBI ITOCT-
POEHBI M3 OI'POMHOIO YHCJId PA3HOPO/I-
HBIX 6€IKOB. TaKuM 00pa3oM, XOTSI I'€H
B €I0 OOBIYHOM ITOHMMAHHHU — 3TO I10C-
JIEZIOBATEILHOCTD HYKIIEOTH/IOB, KOTOPAs
HUCYEPHBIBAIOMUM O6PA30M OIIUCHIBAET
ONIpEJIEJIEHHBIN O€JIOK, TO I'€HETHYEC-
KO€ NOCJIAHHUE MOKHO IIPOYECTD, TOJIBKO
IEPEBE/A €TO C A3bIKA, UCIOIb3YIOMEIO
OJJHY CUCTEMY CUMBOJIOB, H4 COBEPIIIEH-
HO APYIOA A3BIK. AHAJIOTUYHO TOMY, KaK
MEPEBOAUTCS ITOCAAHUE, 3ATMUCAHHOE
C MOMOIIBIO a36yKU Mop3e, Ha aHIVIUII-
CKHH WJIN JIIOOOU JJPYTOH SI3BIK. >

KOAOHbI (tpovkmn HykaeoTnaos 13 AHK nam PHK) KoaMpYOT OMUHOKMCAOTBI, 13 KOTOPbIX COCTOST BGEAKM, CAYXKALLIME KMPIMYUMKAMM

BCEX XKMBbIX OPIraHM3MOB HO 3eMAE.
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bHOTEXHONOTHM

BaAromaTb KoA,

K 1953 r, korja YorcoH u Kpuk cozganu
MO/JieIb CTPYKTYPbl JJHK, 661710 U3BECTHO,
YTO «aJIPABUT> MOJIEKYJIBI COCTOUT BCETO
U3 YETBIPEX «OYKB>» — A30TUCTHIX OCHOBA-
HUM ageHuHa (A), TumuHa (7)), ryaHruHa
(G) n nurosuHa (C). COIIaCHO MOJIEIH,
OHHU COCTABJIAIOT CTYINEHbKU BUHTOBOM
JIECTHULBI, OOPA30BAHHON HABUTBIMH
OJlHA Ha JIPYI'YIO KOMILJIEMEHTAPHBIMU
nensamu JHK. Benkoseiit ke andasBut
cocTouT U3 20 aMHHOKHMCJIOT, U3 YETO
CJIE/IYET, YTO KAKJOM M3 HUX JIOJDKHO CO-
OTBETCTBOBATD «CJIOBO» U3 HECKOJBKHX
nykieotu1os JTHK. KomOuHamm us asyx
HYKJICOTH/IOB ABATIH BCETO 16 KOJOHOB,
a 13 Tpex — LebIX 64.

O TOM, KaK TI'€Hbl IIPEBPAMAIOTCA
(TPAaHCIUPYIOTCS) B OEJIKHU, B TO BPEMSI
He npejcTasiasand. CEroJHsA Mbl 3HAEM,
YTO HYKJIEOTH/IHASA ITOCIENOBATENBHOCTD
TPAaHCHOPMHUPYETCA B TIOCJIELOBATE/Ib-
HOCTb AMHUHOKHUCJIOT C UCIIO/Ib30BAHUEM
TPUIUIETHOI'O KOJA M YTO 3TO — CJIOXK-
HBIIT MHOT'OCTYIIEHYATHIH IIporiecc. CHa-
gana JJHK-ren Konupyercsa u pefakTu-
pyercsa ¢ o6pazopanueMm PHK-xonuu
(Tpanckpunrta); PHK cocronT n3 Takux
K€ HYKJIeOTHJ0B, uTO0 n JHK, TOJIBKO
MECTO THMMHA B HEX 3aHUMAET yPALUJL.
Hanee PHK-konusa rena (ee Ha3bIBAIOT
marpuynon PHK, mPHK) npounTtnisa-
€TCSl KIETOYHON MAaIIMHOMU OEIKOBOT'O
CHHTE34, Pa3 32 Pa30M IIO TPU OYKBHI,
U IIPU y44CTHU HEOOIBIIHX BCIIOMOI'A-
TeNbHBIX TpaHcnopTHeix PHK (TPHK),
HAI'PDYKEHHBIX KAKJAsA CBOEH AMUHOKHC-
JIOTOM, TPAHC(POPMHUPYETCS B OEJIKOBYIO
MOJIEKYJLY.

OB30OP: KOA XWU3HU

IlepBoe pemenne roJIoBOJIOMKH, KAKOM
TOIJIA IPEJCTAB/IAICA IIPOLIECC TPAHC-
JISIUW, OBLIO MPENIOKEHO (PUZNKOM
Ixopmxem l'amosbiM (George Gamow) —
4BTOPOM I'UNOTE3bI Bombmoro B3pruisa.
Ero mjes ajiMasHoro Koja, cpopmyin-
posanHas B 1954 1., 6bU1a OCTPOYMHOM
KOMOMHAITUEN YUCTO APU(PMETUIYECKOTO
crnoco6a nonydyeHust 20 aMMHOKUCIOT Ha
OCHOBE YETBIPEXHYKJIEOTHHOTO anda-
BUT4, C OJJHOM CTOPOHBI, U (PU3UUECKOI
crpykrypsl IHK — ¢ gpyroit. I'amos noc-
TYJIMPOBAJL, YTO C KAKIBIM BUTKOM JIBOJ-
HOW CHHUPAIN B HEX OOPA3YETC IIyCTOE
IIPOCTPAHCTBO B (POPME KPUCTAUIA AJI-
Ma3a C HyKJIE€OTHJAMU I10 YETBIPEM yI-
J1aM. biraroapsa HaJIu4uIo TAKUX IIyCTOT
JHK Morma ciry’KuTh TMHEMHOM MaTPU-
1er, BJOJIb KOTOPOW BBICTPAUBAIOTCA
AMMHOKHCJIOTBI B IOPSIKE, 33JaBAEMOM
KOMOMHAIUAMU HYKIEOTHOB B KAKIOM
suTKe JHK. Mozens npeznonarana me-
PEKPBIBAEMOCTb CMBICJIOBBIX KOJJOHOB
B 3dBUCUMOCTH OT IOJOXEHUA MECTA,
C KOTOPOTO HAYMHAETCA CUYUTBIBAHHE
IIOCJIEJOBATEILHOCTH «OyKB> BJIOJIb MO-
sgexkynbl JJHK. Tako#t cnnoco6 KoMmak-
TU3ALMH JAHHBIX ObUI IO JJOCTOMHCTBY
OLIEHEH CIELMATUCTAMU B OOIACTU Te-
opun KoauposaHusa. OJHAKO BCKOpe
ObIJIM OOHAPYKEHBI AMUHOKMUCJIOTHBIE
LIENIOYKH, HE BIIMCBHIBAIONHUECH B PAMKA
raMOBCKOI'O U JIIOOOT'O JIPDYIoro nepe-
KPBIBAIOMIEIOCA KO/IA.

OJHOBPEMEHHO IMOABUWIMCH JIAHHBIE,
yro JJHK M aMUHOKHCIOTBI HE MOTYT
B3aUMOJIENCTBOBATD APYI' C APYI'OM Ha-
npamyio. Torga Kpuk BbICKa3a1 IIpeaIo-
JIOKEHHE O CYHIECTBOBAHUM Q/IAIITOPHBIX

o [eHETUYECKME WHCTPYKLUMWU, B COOTBETCTBUM C KOTOPBbIMU OCYLLECTBASIETCS]
CUHTE3 BEAKOB, 3anMcaHbl B AHK ¢ moMoLLbto TpeXBYKBEHHbBIX KOAOHOB. KayKAbIv
113 HUX COOTBETCTBYET OAHOM 113 20 AMUHOKMCAOT UAM 3HAKY «KOHEL, TOAHCASILAMY,
PaHee cuntanoCh, YTO COOTBETCTBME MEXAY KOAOHAMU U AMWUHOKMCAOTAMM
YCTAHOBAMBOETCS CAYHAMHO, HO MOCAEAHNE AQHHBIE ONMPOBEPIaIOT STO MPEAMO-
AOXKEHME, KAKOYEBYIO POAb UMPAET ECTECTBEHHBIN OTOOP.

o OBHAPYIKMTb STO MOMOIAO KOMMLIOTEPHOE MOAEAUPOBAHME. CPABHEHME KOHOHW-
YECKOro reHEeTMYeCKOoro KOAQ C TUMOTETUYECKUMU QAABTEPHATVBHBEIMM KOACMM
MOKA3AAO, YTO €My MPUCYLLE OAHO 30MEYATEABHOE CBOWMCTBO: OH MUHMMM3UPYET
NMOCAEACTBUE OLLMOOK, BOHUKAIOLLMX B COMMX FEHAX VA B MPOLLECCE TOAHCASILIAM,

MOJIEKYJI, CJIYKAIMMUX TOCPEJHUKAMU
MEXJy HUMH, UB 1957 1. chopmynn-
poBa HAGOP MPABUI, B COOTBETCTBUU
C KOTOPBIMU OCYIIECTBIIUIOCH 3TO TOC-
peaamdecTBO. COTMACHO €ro TUMOTESE,
AJJATITOPBI Y3HAIOT TOJIBKO 20 CMBICJIOBBIX
KOJIOHOB, KQK/IBIF 13 KOTOPBIX COOTBET-
CTBYET CBOEI AMUHOKHCJIOTE, OCTATIBHBIE
44 tpuruiera 6eccmbicsieHHbL. Koy Kprka
HE 1MeJI 3HAKOB ITPEMTMHAHMUS, TTOCKOIIbKY
HELIEIECOOOPA3HBIE KOJIOHBI ObUIH (PaK-
TUYECKU HEBUAMUMBIMH JUIS 4JJAIITOPOB,
TaK YTO 3HAK, YKa3bIBAIOIINI HA HAYATIO
CUYNTBIBAHMS, ObUT HE HyKeH. KoHmens
KO/1a «6€3 3HAKOB IPENMHAHUS» ObUIA Ha-
CTOJIBKO B JIyX€ BPEMEHH, YTO CPa3y IO-
JIY9HIIa TIOYTH 6€30TOBOPOYHOE ITPU3HA-
HHE — BIIPOYEM, HEHAJIOJITO: /IO TEX TIOP,
TIOKA HOBBIE JJAHHBIE HE OOHAPYKWIN €€
HECOCTOSITEIBHOCTb.

B Havase 1960-X IT. GBIIO SKCIIEPH-
MEHTAJTBbHO IOKA3aHO, YTO KOJIOHHI,
cunTasirecss KpukoMm 6eCCMBICTIEHHBI-
MH, MOTYT MPOBOLIMPOBATH GEIKOBBIL
CUHTE3 B IPOGHUPKE, U K 1965 1. 6bUI
YCTAHOBJICH CMBICT BCEX G4 TPUIUICTOB.
OKa3aJI0Ch, YTO HUKAKHUX Marm4eCKUxX
YHCENT HE CYIIECTBYET: HEKOTOPBIE KOJIO-
HBI TIPOCTO-HAMIPOCTO U3OBITOYHBI, T.C.
LIEJIBIN PSIJT AMUHOKHUCTIOT KOJAUPYETCS
JIBYMSI, YETBIPHMSI U JJAPKE MIECTHIO TPHII-
JleTaMu. MHOTOJIETHUE CIHEKYIAIUNT Ha
TEMY F€HETUUIECKOT'O KO/IA 3aKOHYMIIHICH,
MHOTHE COWIH, YTO OH — HE 60jiee yeM
CJIy9aTHOCTb.

3ACTbIBLLUAS CAYHAMHOCTb?

Kak TOJIbKO r€HETUYECKHI KO/ OB pac-
HU(PPOBAH, YUEHBIE OOHAPYKHUIN, YTO
OH OJIMHAKOB BO BCEM OHMOJIOTUYECKOM
MUPE — €r0 MCIOJIb3YIOT U CaAMBIE IPO-
CTBIE OPraHU3MBbl (OAKTEPUN), U CAMBIE
CJIIOKHBIE (4YesioBekK). Kazamoch, oH He
nperepren HUKaKUX U3MEHEHUH 34 Te
MMJUIMAP/BI JIET, KOTOPBIE MPOUUIM CO
BPEMEHHU OT/ETIEHNA OT OJHOIO OOILEro
IIPEIKA TPEX OCHOBOIIOIATAIOMMX JJOME-
HOB JKUBbIX OPTAHU3MOB — aPXEOAKTEPU,
OaxkTepuit M ayKapuoT. IIpocras u CTojb
yoeauTeIbHAs, Ha IEPBLIN B3IIA/, WS
«3ACTBIBIIEN CTy9ATHOCTH» IO HEJJABHETO
BPEMEHU BJIAJIEd YMAMU ydeHbIX. «CO-
OTBETCTBUE MEXK/Y KOJOHAMU U AMHUHO-
KMCJIOTAMUA B MOMEHT €I'0 YCTAHOBJIEHUS

ab B Mupe nayku
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bHOTEXHONOTHH

KOA, CO3AAHHBI MPUPOAOM

CUHOHUMUYHBIE U CXOAHBIE
MHorne 13 64 TPUNAETHBIX KOAOHOB
COOTBETCTBYIOT OAHOW U TOW Xe
OMWHOKUCAOTE, TAK  4YTO  TEHbl
OBACAQIOT OMNpeAeAeHHOM CBOBO-
AON  BbIOOPA, KOAMPYST  AQHHbIN
6enok. Kak npoBUMAO, CUHOHUMMKY-
Hble KOAOHbBI, TOK XK€ KAK W KOAOHDI,
OTBeYyawLlmMe AMUHOKUCAOTOM CO
CXOAHBIM CPOACTBOM K BOAE, PA3AU-
YOKOTCS AUILLE OAHWM, TPETBMM HYKAEO-
™maOM. Koampyemble UMK AMUHO-
KUCAOTBI SIBASIKOTCST MPEALLIECTBEHHMU-
KOM WAM MPOAYKTOM OAHO ARYTOM. DTN
OCOBEHHOCTN CUCTEMbI KOANPOBAHMS
OYeHb BODKHbI AASI BbIKMBOHWS BCEX
OPraHM3MOB M ACHKE MOTYT CMoCco6-
CTBOBOTb YCKOPEHMIO UX SBOAIOLMN.

HyKAEOTUAHYIO MOCAEAOBATEABHOCTb FEHO MOXXHO CPCBHUTL C MPEAAOXKEHMEM, B KOTOPOM COAEPXKUTCS NCHEPMbBIBOKOLLAS
VHOOPMALMS O KOAMPYEMOM UM 6eAke. «CAOBAMM» CAYXKOT KOAOHbI (TPOWMKU HYKAEOTUAOB), KODKABIM 13 KOTOPbIX KOAMPYET
OAHY 113 20 OMUHOKUCAOT MAM CUTHAA «CTOM». B KAETKE MPONCXOAUT TOAHCKPUMLMS FEHA — CUHTE3 HO HEM KOK HO MATPULE ero
PHK-Bepcumn, coctosien 13 HykAeotnaoB A, C, G 1 U. 3ateM KAETOYHASI MOLLMHG TRAHCASILIMU MOCAEAOBATEABHO CHATLIBAST
a1y PHK, nepeBoast MHGOPMALMIO C 93bIKA HYKAEOTUAOB HA $13bIK AMUHOKUCAOT. COOTBETCTBUE MEXKAY KOAOHAMM 1N AMUHOKUC-
AOTOMM BbIAO YCTAHOBAEHO B HOYAAE 1960-X IT., HO €ro UCTUHHBIM CMBICA AOATOE BPEMSI HE ObIA MOHSIT.

HyKAeOTnA BO BTOPOM NMO3ULN

C

UUU DeHUAQATHWH
UUC DEeHUAQAQHUH

UGU UncteunH
UGC UucreunH

A

UUA NelupH

% UUG AeviumH

% CUU NenumH CCU MpoAnH CAU ApruHuH

E CUC NelumH CCC TMNpoAnH CAC ApruHuH

g c CUA NenuvH CCA TMpoArH CAA TAyTaMUH CAA ApPrvHvH

% CUG NenumH CCG lMpoAnH CAG IhyTaMUH CAG ApruHnH

E AUU N3onenumH ACU TpeoHWH

g AUC V3onenumH ACC TpeOHWH

8 A AUA VzonenumH ACA TpeOoHWH AAA AnsnH AAA APrHUH

E; AUG MeT1OHWH ACG TpeOoHUH AAG AnsnH AAG ApruHuH

T GCU AAGHWH GAU KAVfg/‘\JOEg”"”OBO” GAU TAVLMH
GCC ANGHUH GAC {S1apamHosan || GAC AL
GCA AAQHWH GAA TAvLMH
GCG AAQHWH - GAG TAVILMH

OBbUIO YHCTO CIIYYaHHbIM, — TUCcaI Kpuk, —
HO, Pa3 BO3HHKHYB, I'€HETUYECKHI KOJ
cTas1 (PyHAAMEHTOM BCETO OUOJIOTHYEC-
KOI'O MHPQ, W JIIOObIE U3MEHEHUA B HEM
IIPHUBEIU ObI K KATACTPODE».
EcrecrBeHHpIlt OT60pP, O apBUHY,
IIPEAIIOIATAET, YTO MHOIJA B TOM WJIA
MHOM I'€HE MOT'YT IIPOUCXOIUTH HEGOIb-
mMe U3MEHEHMs, 6/1arofaps KOTOPBhIM
JIAHHBIN OPraHU3M NPHOOPETAET OIIpe-
JIeJIEHHbIE IPEMMYIIIECTBA ITO CPABHEHHIO
c apyrumu. Ho peub He HAET O CMeHe
IIPABHJI KOJUPOBAHUSA KAK TAKOBbIX. CITy-
YMCh TAKOE, U U3MEHEHUS NTPONU3OLUIN
Obl OJJHOBPEMEHHO B HECCYETHOM UUC-
JIE CAWTOB IO BCEMY I'€HOMY, ITOIIPOCTY
paspymus Opra"nusm. ECTb 60sbas pas-
HHIId MEXKY IOSABJIEHUEM OHOM-€JMH-
CTBEHHOW OTIEYATKHU U IOJOMKOW BCEM
KJIABUATYPBI TIEYATAIONIEIO YCTPOUCTBA.
BOoJIbIMHCTBO JKUBBIX CUCTEM UCIIONb-
3YIOT CTAHJAPTHBIA I'€HETUYECKUI KO/,
OJJHAKO HA CEroJiHsA U3BECTHO, 11O KPaK-
Heit Mepe, 16 ero BApUaHTOB, BCTPEYAO-

HIMXCA Y IPEACTABUTENIEN CAMBIX PA3HbIX
BETBEM 3BOJIIOLIMOHHOIO JIpeBa. Cam NpH-
HIMIT KOJUPOBAHUA HE MEHAETCH: AMH-
HOKUCJIOTBI KOJAMPYIOTCA TDOMKAMHI HYK-
J1e0THI0B. HO Hapsasy ¢ OpraHu3MaMH,
npounTteiBarommumu PHK-konoH CUG Kak
JIEMIINH, CYIECTBYIOT TAKHE (K UX YHCIIY
OTHOCATCSI MHOTME BU/Ibl I'prOa Candidea),
KOTOPBIE€ BOCIIPUHHUMAIOT €I'0 KAK CEPHH.
Jpyron npumep — MUTOXOHPUH, CBOE-
Io pozja KPOIIEYHbIE IHEPIETUYECKHUE
CTAHLIMM, IIPUCYTCTBYIOIIUE B JIIOOOU
KIeTke. Y HUX ecTh cobcrBerHas [JHK,
MU B XOJI€ 3BOJIIOLMU OHU C(POPMUPOBA-
JIM CBOM I€HETUYECKHN Ko, Hanpumep,
Y MUTOXOHJPHUI NEKAPCKUX APOXKKEN
(Saccharomyces cerevisiae) 4eTbIpE U3
HIECTH KOJIOHOB, OOBIYHO TPAHCIUPYIO-
HIMXCSA B JIEUIUH, KOJUPYIOT TPEOHNH.

B 1990-x rr. O Mepe HAKOIUIEHUS
HOBBIX JJAHHBIX 00 M3MEHYMBOCTU I'€-
HETUYECKOI'O KOJAd CTAHOBMJIOCH BCE
00J1e€ OYEBM/IHO, YTO ITO BOBCE HE 3a-
CTBIBIIAA KOHCTPYKIUA, BO3SHUKINAA T10

BOJIE Cly4dasd. [eHeTU4eCKui KoJj MOT
3IBOIOITMOHUPOBATH, 4 3HAYUT, OH JIEHC-
TBUTEJIBHO 3BOJIOLIIMOHHUPOBAI. Takum
06pa3oM, KAHOHUUYECKOE COOTBETCTBUE
MESK/TY TPUIUIETHBIMM KOJJOHAMU U AMHHO-
KHCJIOTAMM — HE PE3Y/IBIaT CIYYaHHOCTU.
Ha camoM jieie yCTaHOBJIEHHE 3TOTO CO-
OTBETCTBHS — OJIeCTAIAsA PaboTa 1O MU-
HAMM3AUN CTY9aHHOCTEN.

CAyYX6a reHeTu4ecKomn
6e3onacHocTU

JIrobass cucTeMa KOJUPOBAHUS JOJK-
Ha YMETDh MPOTHUBOCTOSATH BO3MOKHBIM
omuodKkam. Ho ommo6Ky ommbKaM po3Hb.
Tak, ecii Mbl 3dMEHHM KaKylO-HHUOY/b
COTJIACHYIO B IIPEUIOKEHUHN (CKAXKEM,
«C») Ha IVIACHYIO (HAIIPUMED, «a»), TO I10-
HSATb CMBICJT (PPa3bI HAM BPSI/L JTH Y/IACTCHL
JIpyroe JIe/Io — 3aMEHA «C» HA CO3BYIHYIO
«3» (3Her 3oB3zeMm 3omien). CTpaTerus
KOJJMPOBAHUSA JIOJDKHA OBITh TAKOH, YTO-
ObI TTOCJIEICTBUS JTIIOOOM BO3MOKHOM
ONIMOKU OBIM MUHHUMAJIbHBIMHU. >

B Mmupe Hayku
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BEAKV MOA 3ALLMTON

Koa., CO3AQHHBIN MPUPOAOK, CBOAUT K MUHUMYMY MOCASACTBUS OLLMOOK,
BO3HUKCQIOLLIMX KAK B CAMMX FEHOX, TOK W B MPOLIECCE WX TPAHCASILUN.
HyKkAeoTMAHOS  MOCAEAOBATEABHOCTb  [EHOB  TPAHCHOPMUPYETCS
B MOCASAOBATEABHOCTb OMUHOKUCAOT, OMPEAESASIOLLYIO TPEXMEPHYIO
KOHPUrypaLMIO KOAMPYEMbIX AQHHBIMW reHamu 6eAkos (1, 2, 3).
Aoxe eCcAv B MOAUBIENTVAHYIO LIeMoYKy Mo OWMOKe BKAIOYAETCS He Ta

KoaoH

T

AUG CUG CAU cle al

ﬂO/\l_/II‘IGI‘ITI/IAHG‘;I uerb

Lintonaasma

AMIAHOKVIC/\OTG

S A

LT T

QAMUHOKMCAOTA, KAKAS HYXKHO, FEHETUHECKMIA KOA FTAPAHTUPYET, YTO OHA MO
CBOVIM XMNYECKNM CBOMCTBAM MAAO OTAUYAETCS OT MPOBUABHOW, TAK YTO
HQO CUHTE3UPOBAHHbBIN 6GEA0K TAKAS 3AMEHA MOYTU HE BAUSIET. HO BO3MOXKHBI
M VCKAIOYEHMS, M OAHO M3 HUX — KATACTPOPUYECKUE MOCAESACTBUS
OAHOHYKAEOTUAHOWM 3AMEHbI, MPUBOASILLEN K TSHKEAOMY 3000AEBAHMIO —
CEepPMOBUAHOKAETOHHON AHEMUN (CXeMQA B HDKHEV YACTU PUCYHKQ).

MPHK

L
: ‘ @_%;em-mom sape AHK

TOPAS UCMOAL3YE
34 CKAKOYEHKME
MoneKyAa M

. Kaetoul




TAMI J. TOLPA

BHOTEXHONOTHH

[EeHEeTUYECKUN KOA
MEXAY KOAOHAMMU
CAYYOMHOCTbIO.

MOl 3BOAKOUMNOHNPOBATD. CooTtBeTCTBME
' OMUHOKMCAOTOMM HE MOXET ObITb

B 61O/I0rMYecKnxX CUCTEMAX BO3HUKA-
IOT OIIMOKUA CAMOT'0 Pa3HOIo poja. MiHor-
J1a OHM IIPOUCXOJAT HA YDOBHE I'€HOB (UX
HA3BbIBAIOT MYTALUAMN), UHOIJA — IIPUA
cuHTese 0enkoB (¢ MPHK cBsa3piBaeTcs
TPHK, HarpyxeHnasa He TON aMHUHOKUC-
noron). Ho pgaxe xorga ydeHele pac-
CMATPHUBAIM I'€HETUYECKUIT KO KaK CITy-
YAHOCTb, OHU OOHAPYKUJIM, YTO OH Ha
yausieHue 3PPEKTUBHO MUHUMU3HUPYET
IIOCJIEACTBYSA €IMHUYHBIX OIIHMOOK. YoKe
B 1965 1. Kapn Boese (Carl R. Woese) u3
MnmmHONCKOro yHUBEPCUTETA TTOJME-
TWI, YTO HE3HAYMTEIBHO PA3/IMYaIonie-
€51 KOJJOHBI (Y KOTOPBIX COBIIA/IAIOT JBE U3
TPEX NO3UIHUI) OOBIYHO KOJUPYIOT AMU-
HOKUCJIOTBI CO CXOJHBIMU CBOMCTBAMU,
TAK YTO CIy4ariHasd OIMUOKA B HUX MPAK-
TUYECKU HE CKA3BIBAECTCA HA IIOBEJAECHUHN
CUHTE3MPOBAHHOTO O€EJIKA.

IToHATHE «CXOAHBIE» B OTHOIIEHUH
AMHMHOKHMC/IOT HYK/IA€TCA B ITOACHEHH .
20 IpUPOJHBIX AMHUHOKUCIOT OT/INYA-
IOTCA JPYT OT JPyra IO CAMBIM Pa3HBIM
rmapaMeTpam: o Gopme, pazmepy, JIEK-
TpUYECKOMY 3apsAay u T.J. Kapn Boese
0o6paTIJI BHUMaHHE HA TO, YTO KOJOHbI
C ABYMA OJIMHAKOBBIMU HYKJIEOTUAAMUA
NIPEJNOYTHUTENBHO KOJAUPYIOT AMHUHO-
KHUCJIOTBl C MJEHTUYHBIM CPOJICTBOM
K BOJIE€ (CITOCOOHOCTBIO PACTBOPSATHCA
B HEW WJIH, HA0O60POT, CTPEMIIEHUEM
n36€eraTb BOJHOIO OKPYXKEHUS). DTO
CBOMCTBO OY€HDb BAKHO /I (PYHKIIHO-
HUPOBAHUA O€JIKA, B KOTOPBIN BXOJAT
JIAHHbIE AMUHOKHUCIOTBEL. CUHTE3UPO-
BAHHAA LIETIOYKA U3 AMUHOKMCJIOT IIPU-
Ob6peTaeT pa3Hylo IPOCTPAHCTBEHHYIO
KOHMUI'YPALHUIO B 3aBUCUMOCTH OT
TOI'O, B KAKOM MECTE U B KAKOM KOJIM-
YECTBE HAXOAATCS B HEU TUAPO(POOHDBIE
AMHHOKHCJIOTBI, KOTOPBIE IIPEATIOYNTA-
IOT PACIIOJIATAThCA BO BHYTPEHHHUX 06-
JIACTAX OENKOBOM IJIOOY/IBI (LIEMOYKH,
CBEPHYBIIEHNCS B KJIyOOK), Ky/1d HET JJO-
cryna Boje (uuroruiasme). Hapyxnyro

€€ MMOBEPXHOCTh OOPA3YIOT TUAPOPHIIb-
HbIE AMUHOKHCJIOTBL

TeHeTHYECKUM KOJI OOJIAJAeT 3aMe-
YaTEeTbHON OCOOEHHOCTBIO: IPU OJIHO-
HYKJIE€OTHJHON 3aMEHE (TOYEYHOU My-
TALMNA) B ITOJIMHYKICOTUAHON LIETOYKE
BMECTO OJJHOM aMHHOKUCJIOTBI OOBIYHO
MOABJIAETCA APYIrasd CO CXOJHBIMHU I'M/Ji-
PO(MOOHBIMH CBOMCTBAMMU, TAK UTO HA
(PYHKIIMOHAJIbHBIX KAYECTBAX OEJIKA 3Ta
3aMEHA OTPAKAETCA HE CUIbHO. HacKoIb-
KO JK€ IPOYEH I'EHETUYECKUH KOJI? DTUM
BOIIPOCOM MBI 33/JJIMCh B 1998 1, 06pa-
THUBIIMCH K JJAHHBIM, IIOJTy4€HHBIM paHee
JPYIMMHU UCCIIEAOBATEIISIMHU.

MpoBepKa KOAC HO MPOYHOCTb

Brauase MBI KOJTHYECTBEHHO OLICHUIN
rugipopoO6HOCTD BCeX 20 aMUHOKHUCIIOT.
3aTeM HCIIOIb30BANN 3TH JaHHBIE IS
BBIYMCJIEHUS 1IEHBI OMMUOKU B T'€HETU-
YECKOM KOJI€, KOTOPYIO Mbl OITPEIETHIN
KaK CPEAHEE U3MEHEHHE TU/IPOPOOHOC-
TH AaMHUHOKHUCJIOT, O6YCJIOBJIEHHOE BCE-
MH BO3MOKHBIMH O/IHOHYKJIEOTHIHBIMU
3aMEHAMM BO BCeX 64 KOJOHAX. DTOT
MapamMeTp OTPaKaa IyBCTBUTEIbHOCTD
TEHETHUYECKOTO KOZId K OMIMOKAM, HO CaM
1o ce6e Maao 4ro 3Ha4YwI Hawm xe He-

OB ABTOPAX:

06XOMMO OBbIJIO BBIACHUTH, 6J1ar0/1apst
YEeMY M3BECTHAA HAM CEroJIHA CUCTEMA
KOJMPOBAHMSA BbI/IEPKA/IA KOHKYPEHIHIO
C BO3MOKHBIMH QJIBTEPHATUBHBIMH CHC-
TEMAMHU.

IIpexje yeM co3/1aBaTh I'MIIOTETUYE-
CKUE AJIBTEPHATUBHBIE CUCTEMBI, HYX-
HO OBIJIO CPOPMYIUPOBATE HEKOTOPHIE
MPEAIIONOKEHUA OTHOCUTENBHO TEX
peanbHBIX OIPAHUYEHUN, B PAMKAX
KOTOPBIX OHHU JJOJ/KHBI ObIN (DYHK-
LUOHUPOBATH. BBIIO M3BECTHO, 4YTO
OIIUOKU B KOJAMPOBAHNU AMUHOKHUCIIOT
4Janie BCETO OOYCIOBIMBAIOTCA 3aMe-
HOM TPETHETO HYKIEOTH/A B TPUILIETE.
ITo atomy canTy JOIyCKAETCA HECTPO-
roe coorsercrre mexay MPHK u TPHK
U HEOJHO3HAYHOE CIIAPUBAHHE UX IIPU
TPAHCAALOUMU (IUIIOTE3A <«KaYaHUA»,
chopmynuposanHas Kpukom). Ho cu-
HOHMMHYHBIE KOAOHBI, KOJUPYIOIIHE
OJJHY aMUHOKUCJIOTY, OOBIYHO U PA3JIU-
YaI0TCA 10 TPETHEH IMO3ULIMU, TAK YTO
oA0OHAd HENPABUIbHAA TPAHCIUTE-
panysa 4acTo HE IPUBOJMT K 3aMEHE
AMMHOKMCJIOTBI.

I'pynnupoBaHre CUHOHMMUYHBIX KO-
JIOHOB €CaMO IO Ce6€ yMEHbIIAET 3Ha-
YUMOCTb OHIMOKHU IPU KOJUPOBAHUH, )

CimeH ®PpuneHa (Stephen J.Freeland) 1 AopeHc Xepcrt (Laurence D.Hurst) - cneup-
OAVCTBI B OBACCTN BBOAOLIMIOHHOM BUOAOTUN 1 BUONMHPOPMATUKM. PPUAEHA — AOLEHT
BONOVHPOPMATUKM B MBPUAEHACKOM yHMBEpcUTeTe (. BAATMMOP). Ero MCCAEAOBOHMS
MOCBSILLEHBI MPOKTUYECKOMY MPUMEHEHMIO SKCMEPVMEHTAABHBIX V1 TEOPETUHECKNX ACHHDBIX,
KOCQIOLLMXCS DBOAOLIMM FEHETUHECKOTO KOAQ. OH PEKOHCTRYMPOBOA OAMH 13 OHKOrEHOB
YEAOBEKA C LIEABIO €ro MOCASAYIOLLEN SKCMPECCUN B KASTKOX E. COli, iAe CUHOHUMMY-
Hble KOAOHbI MCTOAB3YIOTCSI C APYIOM HYOCTOTOW, YeM Y YeAOBEKA. AOKTOPCKYIO CTerneHb
B OBAQCTM TEOPUM SBOAIOLMIN DPUAEHA MOAYYMA B KEMBPUAKCKOM YHMBEpcuTeTe. Ero
PYKOBOAUTEAEM BbIA YAEH KOPOAEBCKOrO HOYYHOrO OBLLECTBA AOPEHC XepCT — npodec-
COpP 9BOAIOLOHHOWM reHeTVkn B batckom yHumBepcutete (AHVS). B Kpyr nHTepecos
XEepCTa BXOAUT M3yHeHVe CTPYKTYPbl M 9BOAOLMM FTEHETUYECKMX CUCTEM. B YacTHOCTW,
OH 3AHMMAETCS BOMPOCAMM SBOAIOLIVIOHHOTO MPOUCXOMKAEHVISI MOAQ, YMOPSAOYEHHOCT
reHOB B XPOMOCOMAX, FEHOMHbBIM MMMAPUHTUHIOM, COMUM FEHETUHECKM KOAOM.

B Mmupe Hayku




bHOTEXHONOTHM

OJIHAKO NPHUHIMII «KAdYaHHUA>» CBA3AH
CKOpee ¢ GMOXMMHUYECKMMH OTPAHU-
YEHUAMH, YEM C AJANTALHMOHHDBIMH.
TakuM 0OpazoM, JJIs MEPECTPAXOBKU
(KOJIMYECTBEHHO OLIEHUBAS TMPOPOO6-
HOCTb) MBI JIO/DKHBI PAaCCMATPUBATD
TOJIBKO TAKHE AJBTEPHATUBHBIE KOJbI,
KOTOPBIE 06/1AJAI0T JAHHBIM CBOHMCTBOM.
Bonee Toro, nousTue «rupooOHOCTH>
HENIPUMEHUMO K KOJOHAM, OTBEYAIO-
UM 3HAKAM NPENHUHAHNA, TAK YTO MbI
NPUHAJIA UX YHUCJIO U CMBICT OMHAKO-
BBIMH JJI1 BCEX AJIBTEPHATUBHBIX CHC-
TEM KOJMPOBAHUA.

OJIMH U3 CaMBIX IPOCTBIX CIIOCOOOB
KOHCTPYHUPOBAHUSA AJIBTEPHATUBHBIX
KOJIOB, YJOBJIETBOPSAIONUX BCEM 3THM
OTPAHUYEHHUAM, COCTOUT B CAY4AUHOM
pacnpeaeneHnn 20 AaMUHOKUCJIOT IO
20 KOJIOHOBBIM Os10KaM. Takast mporey-
pa gaer 2,5 x 10'® BO3MOXKHBIX KOHpHTY-
panuii (MPpUMEPHO CTOJILKO CEKYH/ ITPO-
1IIJIO CO BPEMEHH OOPA30BAHUS 3EMIIN).
MBI B3sUIM M3 HUX CJIy4aHHBIE BBIOOPKH
U OOHAPYKWIN, YTO B OJJHON U3 HUX, CO-
CTOAMEN M3 1 MJIH. QJIBTEPHATUBHBIX KO-
JIOB, TOJILKO y €T 1I€HA OIIMOKHA MEHBIIE,

YEM Y KAHOHHUYCCKOI'O KOZ1a (CM 8Ccmdae-
Ky 6HU3Y).

[TPOBEPKA HA

locAeACTBMSI HOPYLLEHWU B 6eAKe,
BO3HWKAIOLLIE BCASACTBUE MYTALINIA

B KOAVPYIOLLEM €r0 reHe 1 OLWMGOK Mpn
TPAHCASILIAM, CBOASITCSI K MUHVMYMY,

KOMAQ OMUHOKMCAOTA, BKAKOYEHHOS!

B MOAVMENTUAHYIO LieMb, MO OLLUMBKE MAAO
OTAMHATCS OT MPABUABHOW MO CBOUM
rMAPOPOBHBIM CBOMCTBAM. OnpeAeAnM
LIeHy OLUMOKM B TOM UAN MHOM KOAE KAK
cpeaHee n3MeHeHme rmapoGoBbHOCTH
OMUHOKMCAOT MPUY BCEX BO3MOXKHbBIX
OAHOHYKAEOTUAHBIX 30MEHOX BO BCEX
KOAOHOX. BelcOKQS LleHa OLLNMBKM O3HAYAET,
YTO ACHHbIA KOA O4YEHb YyBCTBUTEASH

K OLLMOKAM, O HU3KAS — YTO OH MUHMU3UPYET
NX NOCAEACTBUSI. Mbl B3sIAV BOAbLLOE

YUYCAO CAYYAVHBIX BEIBOPOK 13 MOMYASILIAN
BCEBO3MOXHbIX KOAOB Y OBHAPYXXUAN,

YTO TOABKO Y 100 QABTEPHATUBHBIX KOAOB

13 MUAAVIOHA LIEHA OLLMBKM MEHbLLE, YeMm

Y KOHOHUYECKOTO (BEPXHMM rpapui). A KOTAQ
Mbl YYAN XOPAKTEP MYTALMIA, PEAABHO
npoucxoaaLmx B AHK, 1 oumbok npu
TPAHCASILIMN, TO 3TO YYICAO CHU3NAOCH AO
OAHOIO OALTEPHATUBHOIO KOAC HO MUAAVIOH
(HWKHA TPQGUIC).

Eme 6o0nee naTEpEeCHBIN (PaKT OOHA-
PYKHIICA, KOT/Ia Mbl BBEJIH JJOIIOJTHUTE/Ib-
HOE OIPAHHUYEHHE, C TEM YTOOBI YYECTh
PEAIBHO CYIECTBYIONUE TEHAEHIHUU
B Xapakrepe myruposanua JJHK u rmoas-
JIEHUM OMIMOOK IpU TpaHcaauuu. I[pu
TAKUX YCJIOBUAX JIydll€ KAHOHHUYECKOT'O
KOJIa OKA43aJICA TOJIbKO OJJMH W3 MHJUIM-
OHA AJIBTEPHATHBHDBIX.

Crosb 6€CIPELE/IEHTHYIO )KU3HECTOM -
KOCTb I'€HETUYECKOI'O KO/IA IIPOIIE BCETO
OOBSICHUTD TEM, UTO OH C(POPMUPOBAJI-
CsA B PE3YIBIATE €CTECTBEHHOI'O OTO0PA.
Bo3MOKHO, KOTZIa-TO B OUOJIOTUYECKOM
MUPE CYIECTBOBAJIO MHOMKECTBO KOJIOB,
KQXK/JIBI CO CBOEU YyBCTBUTEIBHOCTHIO
K omu6kaM. OpraHusm, JIydlle CIpas-
JIABHIMIACSA C HUMU, UMEJT GOJIbINE MIAHCOB
BBDKHTb, 1 KAHOHUYECKUI KOl IPOCTO
nobenunn B 60pbOe 32 CyIECTBOBAHUE.
DTO NPEANONOKEHNE KAKETCA BIIOJHE
PEAILHBIM — BE/Ib Mbl 3HAEM, YTO aJIBIEP-
HATHUBHbBIE KOZbI JEHCTBUTEIBHO CyHIEC-
TBYIOT.

OaHAKO y CTOPOHHUKOB W/IEX MUHUMH-
3aLUM OCJIEACTBUM OIMHMOOK KAK JIBUKY-
e CHUJIBI 3BOJIIOLMU €CTh OIITOHEHTBHI.
KoHeuHO, CJIOKHBIE KOMITBIOTEPHBIE T10-
MCKOBBIE CHCTEMBI MOT'YT HAWTH JIYYIINI
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BAPHAHT, YEM TOT, HA KOTOPOM OCTAHOBH-
JIACh IPUPO/A, JAKE ECJIM B IIPOTPAMMY
Oy/IET BAIOKEHA 33/1a9d MUHUMH3HPOBATH
BEPOSATHOCTh U3MEHEHUS TUIPOPOOHO-
CTH AMMHOKHCJIOTBI B PE3YJIBIATE I'€HE-
TUYECKOM OIMMOKU. HO BBIBO/IBI KOMITBIO-
TEPA OTHOCUTEIBHO ONTUMATIBHOT'O KO/IA
ONHPAIOTCS HA TE€ KPUTEPUH, KOTOPHIE
HNPHUHSI IPOTPAMMUCT, U CAMBIE JTYUIIIHE
U3 HAM/IEHHBIX /IO CUX OP KOJIOB IOJITy4e-
HbI UCXO/Is1 U3 CBEPXYIPOIIEHHBIX MTPEJI-
MOJIOKEHHH O TUIIAX OIIMOOK, C KOTOPBI-
MH OH BCTPEYAETCS B PEAJIbHOM MHPE.
Tak, B HUX HE YYUTBIBAETCS (PEHOMEH
«KAUaHHUs» U TEM CAMBIM HUCIIOJIb3YEMBIE
AJITOPUTMBI HE CYUTAIOT IIPEUMYIIECTBOM
OOBEIMHEHUE CHHOHUMMWYHBIX KOJIOHOB
B I'DYIIIBI, PA3IHYAIONINECS TOJBKO IO
TPETHEN O3ULIUH.

JJAHHBI HEJOCTATOK ABHO YKA3bIBACT
Ha BTOPYIO NPOOJIEMY KOMIBIOTEPHOM
ONITUMM3ALIIU KOJAOB. ECTECTBEHHBIN OT-
OOp — ITO CJIENION JU3ANUHEDP, OH MOXKET
JIMIIb HA OIIYIb UTH K HJIEAITY, BRBIOMPAs
JIYYIYIO QJIBTEPHATUBY U3 HAOOpa BapU-
AHTOB B KaXX/JOM ITOKOJIEHUHU. EC/ii Mbl
MOTIBITAEMCSI CMOJIEJTMPOBATH ECTECTBEH-
HBIF OTOOP C YYETOM ITOM OCOOEHHOCTH,
TO OOHAPYKHM, YTO YPOBEHb MUHUMU34-
UM OIIUOOK, JIOCTUT'AEMBIN KAHOHHUYEC-
KHUM KOJIOM, OCTAETCSI IOYTHU HETOCITa-
€MBIM: MEHEE 3 % TEOPETUYECKUX KOJJOB
MOI'YT 3BOJIIOIIMOHHUPOBATH B YCIIOBUSAX
€CTECTBEHHOTO OTOOPA C PE3YJIBTATOM,
CPAaBHHMBIM C TAKOBBIM Y KAHOHHYECKO-
r'o KO/1a.

JpyrumMu C1I0BaMH, U «aJIMa3HbIN» KOZ,
U KOJI «O6€3 3HAKOB NPENUHAHUSA», MTOJTY-
YEHHBIE ITyTEM KOMITBIOTEPHOI'O MOJIE/IN-
POBaHMs, MOI'YT OBITh B MATEMATHYECKOM
CMBICJIE MTPOCTO WU/IEATBHBIMM, HO €CJIH
MBI HE IIPOBEPHM HX B YUIOBHAX €CTECT-
BEHHOT'O OTOOPA, TO BPSiZL JIK IOMMEM, TTO-
4yeMy NPUPO/A CAENATA UMEHHO TAKOHU
BBIOOD.

OHAaKO KAaHOHUYECKUU KO/l — 3TO HE
IPOCTO MPOJYKT ECTECTBEHHOTI'O OTOOPA,
OH MOT CJIYKHTb U OPYAHEM YCKOPEHMS
3BOJIIOINU. TaKoe ero CBOMCTBO, KAK MH-
HHUMH3ALIH1s [IEHBI OITHOOK, C ITPYIIIUPO-
BAHHEM CUHOHHUMUYHBIX KOJJOHOB U KO-
JIOHOB, KOZIMPYIOITUX AMHUHOKHUCIOTHI CO
CXOHBIMU OBMOXUMUYECCKUMH CBOMCTBA-
MM, JIA€T OOJIBIIE, YEM KOHTPOJIb 34 Ha-
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bBHOTEXHONOTHH

pymenusaMu. HesHaunuTe/IbHblE MyTaluH
4Jale CO3JaIoT IIPEUMYILECTBA I HECY-
LIEr0 UX OPIA4HMU3M4, YEM MACIITAOHbIE
U3MEHEHUs, U, MUHUMU3UPYs ITOCJIE/C-
TBUS JIIOOOU MyTAllMU, KAHOHUYECKUN
KO/l MOBBIIIAET BEPOATHOCTD TOT'O, YTO
MyTAaLMsA B IAHHOM I'€HE IIPUBEZAET K I10-
SIBJIEHUIO OOJIEE COBEPIIEHHOT'O OEIKA.

MNpakTnyeckoe npuMmeHeHue
reHeTn4eCKoro Kkoaa
Boicmmii npuopuTeT B MOJIEKYJISIPHOIM
OMOJIOTMU — IMOUCK PEANBbHBIX I'€HOB
B TOM HAI'DOMOKIEHUM JIAHHBIX, KOTO-
pBbI€ IOJIyYEHBI B PE3Y/IBIATE CEKBEHHUPO-
BaHMsI reHoMa. OJHAKO MTOKa OMOJIOTH HE
MOTYT JJO KOHIIA PA306paThCa U C TEMU
reHaMH, KOTOPBIE Y2Ke UIEHTH(PUITMPOBA-
HbBL YUUTBIBASA CIIOCOOBI, KAKUMH TPAHC-
JIMPYIOTCSA TEHHBIE MYTALIUH, Mbl MOKEM
HCIIOJIb30BATD BCE, YTO M3BECTHO O Ie-
HETUYECKOM KOJIE, /I PACIIO3HABAHUSA
CAMBIX PA3HOOOPA3HBIX I'€HOB U JIJIA yCTa-
HOBJIEHMA (PYHKIUI KOJAMPYEMBIX UMUA
6€7IKOB. MBI JIA’KE MOKEM HANTH KJIIOY
K pasrajike IpOCTPAHCTBEHHOM YITAKOB-
KM OEJIKOBBIX MOJIEKYJI, JUKTYEMOIT TIOC-
JIEIOBATEILHOCTBIO AMUHOKUCIIOT. [ljis
3TOTr'O HYKHO ITPOAHATM3HUPOBATH CBOKC-
TBA KOJIOHOB, OOECNEYMBAIOIIMX MHUHH-
MM3ALMIO LIEHBI OIIMOOK, M IOHATD, KAK
MOT'YT 3aMECTHUTEM IIOBJIUATD HA PA3MeEP,
3aps/ U ITUIPOPOOHOCTb AMUHOKHUCIOT.
TTOMHOCTBIO U3yYUB OPrdHU3MBI C HE-
CTAHAAPTHBIM TI'€HETUYECKHUM KOJOM,
MOKHO MOIBITATBCA «3aMACKUPOBATD>
I'€HbI JUIA IPOBEJEHMA C HUMH Pa3/IM4d-
HBIX 9KCIEPUMEHTOB. I10ICHUM, B 4eM
371€Chb Jes10. ITOCKONIBKY T€HETUYECKUN
KO/l B IIEPBOM NPHUOIMKEHUU YHUBEPCA-
JIEH, CYMTAETCH, YTO JIIOOOU I'€H Y€EJIOBEKA
(Hanpumep, OIUH U3 OHKOT'€HOB) MOKHO
BCTPAMBATDH B TEHOM OOJIEE MPOCTBIX OP-
raHM3MOB (TAKHX KakK E. coli) 6e3 ymepoa
J1 €ro (PyHKIMOHMpoBanus. Ho nHor-
J1a BCTPOEHHBIN I'€H B HOBOM OPI'aHU3ME
HE 3KCIIPECCUPYETCA BOOOIIE MIIH IKC-
npeccupyercs meHee a(ppeKTUBHO, T1OO
CUHTE3UPOBAHHBIN OEJIOK HEMHOI'O OT-
JINYAETCA OT TOI'O, KOTOPbII 00pA3yeTCs
B OpraHu3Me YesIoBeKa. Takoe pacxox-
JIEHHE MOKET BO3HHUKHYTH IIOTOMY, YTO
Pa3HblE OPI'dHU3MBbI OTJAIOT HEOJMHA-
KOBBIE NPEANIOYTEHNA CUHOHUMHUYHBIM

SBOAKOUNOHNPYIOLLIMN KOA

CUG He KOK AeVILWIH, O KAK CEPVH.
CyLLEeCTBOBAOHME TAKMX BOPUALMIA CBUAS-
TEABCTBYET O BO3MOXXHOW SBOAIOLIAN
reHeTM4YeCKoro KoAQ. MpeaCTaBUTEAN
MOYTV BCEX TPEX AOMEHOB XKMBbIX
OPraHM3MOB MHOTAC MPOYATLIBAIOT
CTAHAQPTHBIN CTOM-KOAOH UGA Kak

21-t0 OMUHOKNCAOTY CEAEHOLMCTENH,

He OTHOCSILLYIOCS K 20 CTAHAQPTHBIM.
CeneHoumcTenH obpasyeTcs npu
XUMUHECKON MOAVDUKALMM CEPUHA

HQ CTOAMN, KOTAQ MOCAEAHUN eLle

He otcoeAMHUACS oT TPHK B coctaBe
PUBOCOMbI. AHOAOTNYHO Y MPEACTOBUTE-

Y 16 OPraH13MoB — MPEACTABUTEAS CAMbIX PA3HbIX BETBEN SBOAOLIVIOHHOTO
APEBA — FEHETUYECKMM KOA OTANHOETCS OT KOHOHMYECKOTO. TAK, MHOTUE BUAI
3e/AeHbIX BOAOPOCAEN Acefabularia TOOHCAUPYIOT CTAOHACRTHBIE CTOM-KOAOHbI
UAG 1 UAA B AMUHOKMCAOTY TAULH, a rpmnb Candida nHtepnpetrpyet PHK-koa0H

AEN ABYX AOMEHOB (QpXebaKkTepuin 1 6aK-
TEpU) CTOM-KOAOH UAG NPOYUTLIBAETCS KAK 22-51 OMUHOKUCAOTO MAPPOAM3VIH.
BO3MOXKHO, B pACMOPSHKEHNM PAHHMX OPFAHM3MOB ObIAO HE 20 AMUHOKUCAOT,
Qa MeHbLUe. boAee CAOXKHbIE AMUHOKNCAOTbI MOSIBUANCH MO3XKE, B PE3YABTATE
BUOXUMNYECKMX MOANDUKALIMIN BOAEE MPOCTLIX. TAK, Y HEKOTOPbIX OAKTEPUIN
AMUHOKNCAOTA IYTOMUH OBPA3YyeTCS 13 €€ BUOXMMMYECKOTO POACTBEHHMKA
TAYTAOMWHOBOW KUCAOTbI, KOTAQ TA eLle HOXoAUTCS B koMrAekce ¢ TPHK. boaee
CAOXKHbIE BAPWOHTEI OMUHOKUCAOT, OBPO30BABLUMECS] N3 OFPAHUYEHHOTO
HOBOPA NPEALLECTBEHHUKOB, OKKYNMMPOBAAM X TPHK BMecTe ¢ cooTBeTC-
TBYIOLLVMM KOAOHOMM, TOYHO TAK XKe, KOK HEKOTOPbIE KOAOHbBI OKKYMMPYIOTCS

@y ¢ %

TOHKME BETOUKN MOPCKOM BOAOPOCAN
Acetfabularia poOCTUratoT B AAVHY 5 CM,
1 KODKAQS M3 HUX MPEACTABASIET CODOM
OAHY KAETKY. APYriX OPraH1M3mMoB

C BAUZKUMUN PABMEPAMU KAETOK
COBpPEMEHHAs1 BUOAOTUSI HE 3HAET.

KAHOHNYEeCKMMN AMUHOKNCAOTAMU Y COBPEMEHHbIX OPITAHN3MOB, MCMOAb3YHO-
LLX OABTEPHATYBHBIE KOAbI. BO3HMKAET BOMPOC: CKOABKO eLle OALTEPHATUBHbBIX
KOAOB CYLLLECTBYET B OUOAOrMYECKOM MUPE, MOSIBSITCSI AV B XOAE AQAbBHENLLIEN

SBOAIOLIMM KOHOHNYECKOTO KOAQ ARYIME AMUHOKUCAOTHI?

KOJOHAM (MCIIOJb3YIOT UX C PA3HOU
4acTOTOR). TaK, U3 MeCTH KOJJOHOB, OT-
BEYAIOMNX AMMHOKHUCIOTE APTUHHHY,
Y YEJIOBEKA YaIll€ BCErO HMCIOJb3YIOTCS
AGA n AGG. E. coli ke NCIIONb3yeT KOJJOH
AGA O4Y€EHB PEJIKO U IIPU ET'O TPAHCIIALTAU
4aCcTO JIeIaeT OMMOKN. YUUTBIBAS ITH
MIPEJIIOYTEHMA, MOKHO KOHCTPYHPOBATH
TAKHUE BEPCHUU I'€HOB Y€JIOBEKA, YTOObI X
MO’KHO OBLIO 6€3 MOCIEACTBUN BCTPAU-
BATb B FTEHOM PA3HbIX OPI'AHU3MOB.

B nameit maboparopun paspabarbia-
IOTCSl IPOI'PAMMBI, KOTOPBIE MOIJIN Obl
CTAaTh UHCTPYMEHTOM /11 KOHCTPYUPO-
BAHMS I'€HOB, JUIA TOMCKA HOBBIX I'€HOB,
NPEACKA3aHNA (POPMBI OETKOBBIX MOJIE-
KyJ1 HA IIpaKkTuKe. M Mbl ucceayem, Kak

CcOPMHPOBAJICA CAM I'€HETUYECKUI KOJI;:
KaK HA49aJIOCh B3aMMO/ICHCTBHUE MEKIY
PHK 1 aMMHOKHCJIOTAMH, KAKUM OOpa-
30M M3 3TOI'O KOMIIIEKCA BO3HUKIA CUC-
TeMa (POPMATBHOI'O KOJAUPOBAHUS, KAK
PACIIHPAIICA AMUHOKUC/IOTHBIN a71(DaBUT
HA PAHHUX ITAIAX BOJIOLUU (CM. PUC)-
HOK 86epxy). DTO IMO3BOJINT HAM OTBETUTH
Ha MHOTHE BOIPOCHL [TouemMy KaHOHH-
YECKHUX AMHUHOKUCIOT UMEHHO 20 — He
OoJbllle U HE MeHbIIe? [Touemy oHU U3
HHUX KOJIUPYIOTCSI MIECTBIO KOZOHAMH,
a pyrue — OJHUM Wwin JByMs? Mmeer
JI1 3TO OTHOIIEHHUE K MUHHUMH3AIUU
OMMUOOK? Pacimm@poBKa reHETUYECKOTO
KO/1a — TOJIBKO IIEPBBIH IIAT HA ITyTH K pe-
LIEHUIO ITUX U JPYIux npodsem. M
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B Aekabpe COCTOSIAUChE MEePBblE AETHbIE MCMbITAHUS
SpaceShipOne ¢ rmbpunAHbIM PAKETHBIM ABUTATEAEM, KOTOPbIW
NPOPABOTAA 15 CeK. N PA3OrHAA PAKETONAOH AO CKOPOCTU
1.2 M (1492 Km/4QC), NOCAE 4Yero annapar, ABUrAsiICb Mo
MHepLUM, AOCTUT BbICOTbI 20,7 KM.




SCALED COMPOSITES

YENOBEK W KOCMOC

ocunsecuni MU PUIM

A>koaH XopBsarT

BCce HOBblE YOCTHbIE KOMMOHUM BEIXOAST HO PBIHOK KOCMNYECKNX

NepeBO30K.

B 1860
CaKpaMEHTO HAYAIM COOMPATD JIEHbI'T

NpeANIPUHUMATCIN U3

Ha CTPOUTEJIBCTBO XKEIE3HOH JIOPOTH,
NpoxoJsdlen dyepe3 ropsl Cbeppa-
HeBasa n NPU3BAHHOU COEJUHHUTH
BOCTOK U 3amaj cTpaHbl. Hecmorps
Ha HEJOBEPHE CO CTOPOHBI KypHa-
JHUCTOB, OAaHKMUPOB, HHXEHEPOB
1 TIOJMTHKOB, 3aTesl yjganack. Korja
MOCEJICHIIBI TPUOBIIA HA HOBBIE 3€MJTU
3anana, Komnnce XantuHrron (Collis
P. Huntington), Mapxk I'onkuHc (Mark
Hopkins), Yapaes Kpokep (Charles
Crocker), Jleneny Crandgopp (Leland
Stanford), CTOsIBIIME Y MICTOKOB ITPOEKTA,
MOYYUINA KOJIOCCATBHBIE MPUOBUIN.
OTKPBITUE SKEJIE3HBIX JJOPOT CTUMY-
JINPOBAJIO 3ACEJIEHUE TEPPUTOPUI,
a TIEPECEJICHIIBI YBETUIHBAIHN ITPHUOBLIN
JKEJIE3HOJOPOKHBIX KOMIIAHUM.
CerojiHs TOXE HAXOMAATCS SHTY3UACTH,
KOTOPBIE CTABAT TIepe]] COOO0, Ka3anoch
Obl, HEBBIIIOJHUMYIO 33/1a4y — obecIe-
YHUTDH JIEMIEBBIE M HAJICKHBIE TTOJIETHI
YEJI0BEKA ITO CyOOPOUTATIBHBIM TPAEKTO-
pusim. TTo TpUMepy THOHEPOB JKETIE3HBIX
JIOPOT CTPOUTEH PAKETOTIAHOB IJTAHHU-
PYIOT IPOJIOKUTH HOBBIE TYPUCTUUECKHUE
MapIIPYTEI, MPOJIETAIOMHUE 1O KOCMHU-
YECKHUM MpOocTopaM. B panpHeiinmem
MIPEJICTONUT CO3/ATh TEXHUYECKYIO 6a3Yy,
OPraHU30BATh PETY/SIPHBIE OE30MTACHBIE
MOJIETHI B KOCMOC M PEIINUTH MPABOBBIE
BOITPOCHL.

MCNbITATEABHBIV MOAET POKETONACHO
SpaceShipOne.

B orimune OoT KPymHBIX a3pPOKOC-
MHYECKUX KOPIIOPALIHH, KOTOPBIE pa-
OOTAIOT IO 32Ka34M BOCHHBIX BEJJOMCTB
U T'OCYJAPCTBEHHBIX 4TI'CHTCTB U HE
HCIBITBIBAIOT TPYJHOCTEH C (PUHAHCH-
POBaHUEM, HOBBIC PAKETOCTPOUTEIbHBIC
(pUPMBI 3aUHTEPECOBAHBI B TOM, YTOOBI
CTOUMOCTD BBIBOZIA HA OPOUTY HECKOJIb-
KX KHJIOTPAMMOB IIOJIE3HOTO IPy3a
HE OOXOJWJIACH B JICCATKHA MHUJUTMOHOB
JIOJIAPOB.

Bro6om cirygae nosnet B KoOCMOC — JIENO
HEIIPOCTOE, HE BAKHO, BBIBOJIUTCS JIN HA
op6UTy OGOJIBIION WIN MaJIBIA CIIYTHHUK.

JI71s1 IPEO/IONIEHUST CUJTBI 3EMHOT'O TTPUTS-
JKEHUS JIETATEIBHBIN arapar JOLKEH
o6nmagaTh HEOOXOJUMBIM 32M1ACOM
TOIJINBA, CrOPAIOIMHUM B IpPOIEecce
3amnycka. Ceifuac CIOMb3YIOTCS /IBA BU/A
KOCMHYECKHUX KOPAOIEH: MHOTOCTYIIEH-
YaThIE PAKETHI U MIATTIBI, OCHAI[EHHBIE
TOIUIMBHBIM 0aKOM M TBEP/IOTOIUINB-
HBIMH YCKOPHUTEIIMH. MHOTOpPa30BbIE
KOCMHUYECKHE aIMapaTel CIOCOOHBI
O6GECIIEYNTD PETYISIPHBIE U JICTIEBBIE
TTOJIETBI B KOCMOC.

B 1995 1. Ob11 OOBABIIEH KOHKYPC HA
CO3JJaHHME MHOTOPAa30BOTO CyOoOopO6H-
TA7BHOTO KOCMHYECKOTO armapara,
nobeauTeNb KOTOPOI'O MOJY4YMUT
$10 mnn. X Prize HannoMuHAET 60pPLOY
3a Orteig Prize, rie nobdenun Yapiab3
Jlunpoepr (Charles Lindberg), nepene-
TEBIIMM B 1927 I. yepe3 ATIIaHTUYECKU I
okeaH. Ilo clOBaM pPYKOBOJUTEIS
X Prize Ilurepa Harimenpca (Peter
H. Diamandes), «ycioBus yd4acrtus,
OTIpE/IEIEHHBIE OPTKOMUTETOM, MO3-
BOJIMJIM TPHUBJIEYb MAKCHUMAIbHOE
KOJIMYECTBO KOMIIAHUM, paboTaio-
IUX HAd PBIHKE MaJIOM KOCMHMYECKOM
uHAyCcTpuu». Harpaay moaydur Ta
KOMaH/I4, KOTOPAsl CMOKET B TEYECHUE
JBYX HEJIEJIb COBEPIIUTDH JIBA TOJETA
paKkeToIUIaHa C 3KHUMIAXKEM M3 TPeEX
YEJIOBEK 110 CyOOPOUTANIBHON OpouUTe
Ha BbicoTe 100 kM o1 3emnn. Kpome

TOT'O, Y4ACTHHUKAM KOHKYPCA CICAYET
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YENOBEK W KOCMOC

CO3/1ATh 3AKOHOJATEJIbHYIO 643y, I103-
BOJIAIOIYIO PEryIUPOBATH UCHOJb30-
BAHUE KOCMMYECKOI'O NPOCTPAHCTBA
4aCTHBIMHU (pupmamu. bosee 20 komma-
HUH ITOJIa/IA 3aABKH HA Y4aCTHE B KOH-
KYPCE 1 OKOJIO 12 3aHATHI pa3dpabOoTKON
060pYyAOBAHUSL.

B 6mmkarniee BpemMss KOCMHUYECKUNA
TYPU3M MOXKET CTATh OYEHb ITOIYJIAP-
HBIM. BOT y’K€ HECKOJIBKO JIET KOMIIA-
Hus Space Adventures TOPryeT MECTAMA
Ha 60pTy Y4aCTHOI'O PAKETONIAHA,
KOTOPBIH JJO/DKEH CTAPTOBATH B 2005 T.
VYeiryramu (MpMBI Ha CETOIHA BOCIIO I b-
30BAJIMCh OOJIEE 2 THIC. YEJIOBEK: JIBOE
NOOBIBAIN HA MEX/yHAPOJHON KOCMU-
yecko cranuuu (MKC), a ocranbHble
COBEPHIMJIM TIOJIETBI HAd POCCHUMCKHUX
ucrpeourenax «Mul» u nepexunn
COCTOAAHME HEBECOMOCTH Ha 60pPTY
TPAHCIHOPTHBIX CAMOJETOB «UI-76>.
Hccnenosanus, nposegeHubie B 2000 1.
KoMmnanuen Harris Interactive 1o
3aKazy Space Adventures, TOKA3aJIH, YTO
B CIIIA 1 Kanajie HacuuThIBAETCS 60siee
100 TBIC. YETTOBEK, KEJAIOUUX UCTPA-
TUTh $100 THIC. HA MOJET B KOCMOC.
ITo MHEHUIO CHEIUAJIUCTOB KOMIIA-
Huu Futron, Briutiots 10 2012 1. 15 THIC.
YEJIOBEK I'OTOBBI €KEI'OJHO COBEPIIATH
NyTEMECTBUE MO CYOOPOUTAIBHON
TPAEKTOPUH, 3ATUIATHB 34 YIOBOJIbLCTBHE
B 00mien cioxkaocTr $700 MuH.

PykoBOJUTENIN YACTHBIX (DUPM JJABHO
MEUTAIOT O BBIXO/IE B KOCMOC. 32 ITOCJIE/]-
Hue 20 neT 6bIJIO CO3/IAHO MHOKECTBO
MPOEKTOB 110 3aIyCKy KOMMEPUYECKUX
KOCMMYECKHUX aIlapPaTOB; HECKOJIBKO
yKe€ HAXOAATCSA HA CTAAUM CO3JAHUSA
npororuna. Paspaboruukn npejia-
raloT PA3IMYHBIE CXEMBL: 3AITyCK PAKETDI
WA PAKETOIUIAHA C TPAHCIOPTHOI'O

OB3OP: MNOAETbl B KOCMOC

Camonet-Hocutens White Knight AonkeH poctasuts SpaceShipOne Ha BbICOTY
15 KM. 3aTEM PAKETONACOH MPOAOAXKUT CAMOCTOSATEABHBIN MOAET MO CYOOPOUTAABHOW
TPOEKTOPUN.

CaMOJIETA, UCTIOTIb30BAHUE BO3/YIIHOI'O
mapa g JOCTABKU PAKETBHI B TOYKY
CTapTd, NPUMEHEHUE ABYXCTYIIEHYA-
TBIX KPBUIATBIX YCKOpUTEIEH. B Kauec-
TBE TOIUIMBA IPEIATAIOTCA KEPOCUH,
CIHPT, NEPEKUCH U TBEPJOTOIUIMBHBIE
KOMINOHEHTBL. Habop cpeacTB mocagku
TAKKE IMMPOK: MAPAIIIOTHI, BEPTOJIET-
HBIE BUHTBI CO CBOOOJHON POTAILIUEH,
pa3pymIaromuecs KOHCTPYKIIAH.

Kak Bcerjaa, Bce ynupaercs B (pUHaH-
CHUPOBAHHE. DKOHOMUYECKUI MOLBEM
90-X TIT. HO3BOJIUJ YACTHBIM a3pPO-
KOCMMYECKUM KOMIIAHHUAM, IPEJIAraB-
UM CAMBIE IIEPEJOBBIE TEXHUYECKHE
pelIeHNs, IPUBJIEYb HEMAJIbIE CPEJICTBA
Ha Pa3pabOTKy KOHLENIMH PAKETOIUIAHA.
OJIHAKO KOMITAHHU, KOTOPbIE BBIILIN M3
OONBIINX KOPIOPALUH, Pa0OTAIN 1O
CTAPOMY IPUHLIMITY: HA OJIMH 3JIEMEHT

o Celyac YOCTHbIE KOMMOHUU MPOBOAST UCMBITAHNS KOCMUYECKNX ANMAPATOB,
MO3BOASIFOLLIX COBEPLLATL PENYASIPHbIE UHEAOPOTME MOAETHI MO CYOOPOUTAABHBIM

TOOESKTOPMSIM.

o ManorabapuTHble CryTHUKK CMOCOBHbLI 06ecneyntb 3arpysky AAS YACTHbIX

KOCMUNYECKMX annapaTos.

e [lpeoponeTb BIOPOKPATUYECKME MPEMOHbI TOPA3AO CAOXKHEE, YeM CO3AATb

KOCMUYECKMIA annapar.

KOHCTPYKITUH HE MOT OBITh U3I'OTOBICH
JIO TEX TIOP, ITOKA IIPOEKT HE OB yTBEPIK-
JieH. TakuM 06pa3oM, IEPBOHAYATIBHOI'O
KAIIATA/1a XBATAJIO JIUITb HA TICPBBII 3TAIT
paboTHl, 4 HA CTPOUTEIBCTBO JICHET HE
XBATAJIO.

McDonnell
Douglas B 90-X IT. JOKa34714 BO3MOXK-

XoTa KOopmnopanus
HOCTb 3aBepuieHud npoekra Della
Clipper Experimental (DC-X), rocynap-
CTBEHHBIE IIPOI'PAMMBI 110 CO3/JaHUIO
MHOTI'OPA30BOI'0 OJHOCTYIIEHYATOI'O
PakKeToIIaHa ObUIM OCTAHOBJIEHBL BO
BpeMs ucnoiTanul DC-X paxkeTonan
CTAPTOBAJ BEPTHUKAIBHO, CIUTAHUPOBAT
C BBICOTBI U OJIATOIIONIYYHO IPUIEM-
smncd. K coxaneHuio, B 3TOT HNEPUOT
I'OJIOBHOM CTPYKTYPOH IO pa3padoTKe
KOCMHUYECKON TEXHHUKHU ObLIO NASA,
KOTOPOE HE MOAJEPKANO0 JaJbHEHIIHE
PaboThl HAJL TPOEKTOM. OJJHAKO YCUIIHS
WH)KEHEPOB HE IPONAIX JaPOM, HUX
HapabOTKU OBIN IMTOJIOXKEHBI B OCHOBY
IIPOEKTUPOBAHUSA MHOIOPA30BOI'O
pakeroriaHa. HecMmorpsa Ha ycuiug
Koprniopauuu Lockheed Martin, mIpOeKT
10/1 KOJJOM X-33 TaK 1 HE OB 3aBEPIIIEH.
B 2001 r. pykoBoauTenu NASA npunuin
K BBIBOJlY, YTO IIOJPAJIYMKY HE yJAI0Ch
CO3/1aTh COBEPUIEHHBIM PAaKETHBIN
JIBUT'ATENb U TOTUIMBHBIN OaK st X-33.
[IpuMEPHO B TO K€ BPEMA MCTEK CPOK
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PYKOBOAUTEAN YACTHBIX GUPM Y)KE AABHO MEUTAIOT O MOAETOX
B KOCMOC. KaK BCeraq, BCe ynmpaeTtcs B pUHAHCUPOBAHME,

KOHTPAKTa HA Pa3pabOTKy PAKETOIIJIAHA
X-34, B KOTOPOM IIPEAYCMATPUBAJICS
BO3/JYIIHBIA CTAPT PAKETOIUIAHA ITOCIIE
€ro OTJEJEHUA OT TPAHCIOPTHOIO
camonera L-1011. Ha ucciegoBaHUs
OBUIO ITOTPAYEHO 6o1ee $1 MIp.

Annapatbl MAAOW MACCHI

Tem BpEMEHEM YaCTHBIE KOMIIA-
HUM pabOoTany HAJl CO3/JaHHUEM paKe-
TOTUJIAHOB, CIIOCOOHBIX O6ECTEYHUTDh
HU3KYIO C€O0ECTOMMOCTh CTAPTOB.
HcceroBaTed BEIHYK/AEHDI 3aITyCKATh
CIYyTHUKHU B Ka4e€CTBE JOMNOJHUTE/Ib-
HOW TNOJIE3HOM HATPY3KM Ha PAKETHI,
CTOMMOCTD BBIBOJIA HA OPOUTY KOTOPBIX
COCTABJIAET MHJIJIMOHBI [JJOJIJIAPOB.
[ToaTOMY YHMBEPCHUTETBI HE HMEIOT
BO3MOKHOCTH IPOU3BOJIUTD PETYIIAPHbIE
3AITyCKH, 4 3HAYMT, U IPOBOJAUTD UCCIE-
JIOBAHUA B 06JIACTH MUKPOI'DABUTALIMH.
«BMecTo TOrO, 94TOOBI XIATh CHUXKE-
HHUA CTOUMOCTH, Mbl IIPEJINOYIN Obl
HCITOJIb30BATh KOCMHUYECKUE AMIAPAThI
MAaCCOH B HECKOJBKO KHJIOTDAMMOB.
TO/NIBKO YHUBEPCHTETBHI MOIJIA OBl
IIPOU3BOJUTD /IO JIECATH TAKUX 3aITyC-
KOB €XKErojiHO», — ropoput Kpuc Kurrc
(Chris Kitts), pykoBoauTenb j1adopa-
TOPUH TIO NPOEKTHUPOBAHHIO MaJIbIX
KOCMHUYECKUX CITYTHUKOB YHUBEPCUTETA
B Canra-Kiape.

Pexc Panijpenoyp (Rex Ridenoure)
CUMTAET, YTO, ECJIM CTOMMOCTD 3aITyCKa
MMOJIE3HON HAIPY3KU CIIYyTHUKOB
CHHU3UTCS, KOJTUYECTBO CTAPTOB KOCMHU-
YECKUX alNapaToB MaJOH MacCCHI,
HAXO/AIINXCS HA OpOUTE MEHEE 7 JTHEH,
MOXXeT BO3pactu a0 20-30 B TOMI.
IIpoBeseHHbIE KOMIAHUEN Aerospace
Corporation NOJACYETHI MOKA3AJIH, YTO
c 1990 no 2002r1. mo 3akazam NASA
Ha CyOOPOUTANIBHYIO OpPOUTY OBLIO
BBIBEJIEHO 25 3BYKOBBIX PDAKET.

HecmoTpsa HA TO YTO HEKOTOPLIE
KOMIAHUM MNPEJIAraloT YCJIyId IIO
BBIBO/ly HAa OPOMTY CIYTHHUKOB MO
MACCBI, LI€HBI TIO-IIPEKHEMY OCTAHYTCH

BBICOKMMH. DBpHUTAHCKAs KOMIIAHUSA
Surrey Satellite Technology, cnenuanu-
3UPYIOUIASICA HA 3aITyCKE YHUBEPCUTET-
CKMX CITYTHUKOB BECOM /IO TTOJIyTOHHBI,
npejaraer 1neny or $35 go $70 TwIC.
IIpy TaKOM IOJXO/IE I'PY3 LOOABIAETCS
K OCHOBHOM NOJIE3HOM HATPY3KE U CTO-
UMOCTB BCETO 3aIyCKa KOIeOIETCSI OT
$10 no $13 mutH. JI1s1 JOCTABKH B KOCMOC
MOKET MCHOIB30BATHCS HAYYHO-HUCCIIE-
JOBATENbCKUNA pPaKETOIIAH Pegases.
JleraTenbHBIA anmapar MOJAHUMA-
€TCSl B BEPXHUE CJIOU ATMOCHEPHI HA
camoJiere L-1011 n mociae OTAeIeHUS
OT HOCHTEJS YKE HA CBOEM JIBUT'ATEJIE
BBIXOZIUT B KOCMOC. CTOUMOCTD OJJHOT'O
TAKOI'O 3aIlyCKa cOoCTaBiseT oT $14 1o
$30 miH.

CerojfiHsI JECSATKH MEJKHUX KOMIa-
HUI paboTAIOT HAJ, CO3/IAHUEM HOBOTI'O
MOKOJIEHUSI HOCUTEJIEN IS JIENIEBBIX
KOCMUYECKUX IOJETOB. HekorToprie
U3 HUX 06A3UPYIOTCS HEAANEKO OT Jloc-
AHjKeneca B panioHE HEOOJIBIIOTO
asponopra B Moxase. «KepocuHosas
JIOJIMHA» HA TIEPBBINA B3IV, KAKETCS HE
NOAXOJSIIAM JIJIsI PA3BUTHSI YACTHOT'O

A3POKOCMHYECKOIO OM3HECA MECTOM.
Ho croja npueskaioT 3HTY3UACTHI,
MEUTAIONME COBEPHIUTHL IIPOPHIB
B TEXHMYECKOHN pepomonuu. Crapas
3a6€rasioBKa 1o/, Ha3BaHueM Auger Inn
npeBpaTwiacek B Voyager Café, rie, cujst
34 CTOJIMKAMU, DYKOBOJMTEIN KOMITAHWIA
HA6JIIO/IAI0T 32 ITOJIETAMU CBOMX aIlllapa-
TOB, HAOPOCKH KOTOPBIX ObUIN BIIEPBBIE
c/lelaHbl Ha caJderkax, YHECEHHBIX
BETPOM B ITyCTBIHIO.

JaBHBIM-JABHO Yy JOPOTU CTOUT
anrap. OH IOMHUT T€ BPEMEHA, KOI/a
MHXXEHEPbl KomnaHnuu Mojave's XCOR
Aerospace TPOBOAUAU HUCIIBITAHUSA
PAKETHOI'O JIBUI'ATENs, YCTAHOBIEHHOI'O
Ha JBYXMECTHBIN camoser Long-EZ,
U KOTOPBIH INTAHUPOBAIOCH PA3MECTUTD
Ha PAKETOIUIAH /IS TIOJIETOB B KOCMOC.

Aelueso u 6e3onacHo

HHKeHepPhl 4aCTHBIX (DUPM BO IJIABY
yIjla CTaBAT OE€30MACHOCTb U MAJIYIO
CTOUMOCTD 3amycka. Berepan «Kepo-
CHHOBOH ponauHbl» bapt Paren (Burt
Rutan) Takoro ke mHeHus. Ero ¢up-
Ma Scaled Composites mocrpouna p

VIHykeHepbl komnaHnm XCOR Aerospace NPOBOAST UCTIITAHMST PAKETHOTO ABUMATEAS]
Ha camonete LONG-EZ SPORT.

B Mmupe Hayku
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JIETE€H/IApHBIN camoneT Voyager, 0611eTeB-
IIUE BOKPYT 3€MJIM 6€3 OCAKU U J103aI1-
pasku. Certuac bapt Paten padoraer Hazy
CO3/IAHMEM PAKETOIUIAHA ISl CyOOpOU-
TAJIbHBIX IIOJIETOB.

Eme B 1996 1. Hayasach paboTa Hajl
CO3/IaHMEM camoJieToHocuTenss White
Knight 1 TPEXMECTHOI'O PAKETOIIJIAHA
SpaceShipOne ¢ CUCTEMON HA3EMHOI'O
obcnyxkuanust (cm. cmp. 64 u 65).
ITo cnosam bapra Parena, on Bapyr
MOYYyBCTBOBAJI, YTO MOJKET CO34AThb
PAKETOIVIAH U IOJIETETh HA HEM B KOCMOC.
ITo ero 3ampICily, IPOEKT JOJLKEH ObITH
CaMBbIM IPOCTHIM. K IprMepy, pakeToruian
SpaceShipOne CKOHCTPYHPOBAH TAKHUM
06pa30M, 4YTO MOBOPOTHASA KOHCTPYK-
1S KPBIILEB IIPU BXOMXKAECHUU KOPAO/IA
B IVIOTHBIE CJION ATMOC(EPHI ITPUJIAET EMY
(dopMy, TO3BOJIAIOLIYIO JOCTUYb MAKCU-
MQJIBHOI'O a3POJUHAMHUYECKOI'O TOPMO-
JKeHUA. Takoe TEXHUYECKOE pelleHHue
obecrieunBaeT 6E30MaCHOE TIJIAHUPOBA-
HHE C OPOUTHI IPU MUHHUMAJIbHOM BMEIIIA-
TEJIbCTBE CO CTOPOHBI MUaoTA. ITpasa,
3TO HE €JIMHCTBEHHBINA CIIOCOO NMPU3EM-
JIEHUs MHOT'OPA30BbIX KOCMHUYECKHMX
aInapaTos, HO CYIIECTBYIOT U JPyTU€E —
0oJsiee CJIOKHBIE U MeHee 6e30IACHBIE.
Kpome Toro, pakeToruia 6yeT OCHAIIEH
YHUKAJbHBIM THUOPHUJHBIM PAKETHLIM
JBUI'ATEJIEM, TAI'OH KOTOPOI'O MOKHO
YHPABJIATH, UBMEHAA PACXOJ] OKUCTHUTEIIA.
B xoje ucnbITaHui, NPOBOAMBIIMXCA B
nekabpe 2003 r., SpaceShipOne poctur
ckopoctu 1,2 M.

Mwunnnonep Ilon Annen (Paul G. Allen),
BJIOKUBIINI B IPOEKT $10 MITH., HAIEETCS
BBIMI'PATh KOHKYPC X Prize U NOJYy4YUTb
KOMMEPYECKYIO BBII'OJly, HO /IO Ha4asa
MOJIETOB HAJO PEMMHTb MHOMXEC-
TBO IOPUJAMYECKUX M TEXHUYECKUX
npo6aem. Ceryac MOJIENb HAXOJUTCS
B CTA/IUU JIETHBIX HMCIBITAHWUH, 4 OKA
CTOMMOCTDB OJHOI'O 3aIlyCKd COCTaB-

OB ABTOPE:

B kocmumnuyeckom annaparte Aerospace ‘s Black Armadiillo ncnoabsyetcst napautot. OH
TAIOKE OCHAOLLEH PA3PYLLAKOWENCS KOHCTRYKUMEN, MO3BOASIKOLLEN FACUTb CKOPOCTb
B MOMEHT COMPUKOCHOBEHWS C 3eMAeN. VIHKeHepbl KOMMOHUU 13y4atoT COCTOSIHME
KOHCTPYKLMM ANNAPATA MOCAE UCMLITATEABHOTO MOAETA.

ssiet $90—100 ThIC., HO B JaJbHEHIIIEM
PaCXO/IbI MOKHO OY/IET COKPATHTB BIBOE.
Il KOMMEDPYECKOTO HCTOIb30BAHUS
MIPEATIONATAETCA CO3/JATh PAKETOIUIAH
Ha 6—7 KOCMHUYECKUX TYPUCTOB.

bosiee prCKOBAHHBIN MIPOEKT IIPEIO-
JKEH KoMIaHuen Armadillo Aerospace,
6asupyronierics B Texace. Ee ocHoBaTenb
I>xon Kapmak (John Carmack) u nmxe-
HEPB KOMMIAHUU pPa3pabaTbIBAIOT
KOCMHMYECKUI amapar ¢ BEPTUKAIb-
HBIM cTapTOM. KapMak, O/InH 13 aBTOPOB
MONYJIIPHBIX BUeourp Doom u Quake,
CaM THIIET TPOrPaMMY JIJIs YITPABICHUS
JIBUTATEJIEM KOCMHUYECKOI'O armapara.
ITo ero MHEHHUIO, 3TO TOPA3/I0 CIOKHEE,
YEM CO3/1aBATh KOMITBIOTEPHBIE UTPBL

TOTUIMBOM JIJISl PAKETHOTO JABUTATEIS
MOKET CTATh IEPEKNCH BOJIOPO/A, 4 KOC-
MUYECKUN annapar Black Armadillo
OyJeT MPU3EMJIATBCSI C MapPanIioTOM.
B MOMEHT CONPUKOCHOBEHMUS C 3eMIIEH

AxxoaH Xopear (Joan C. Horvath) — MICMOAHUTEABHBIN AMPEKTOR KOHCYABTALIOHHOM
KoMnaHuu Takeoff Technologies LLC n3 KaandopHum, OHO CTAOAQ COyYpEAUTEAEM U
VICMOAHUTEABHBIM  AMPEKTOPOM HekoMMepyeckoro ¢oHaa Global Space League,
CNEeLMAANZMPYIOLLETOCST HO 3AMYCKOX MOABIX CMYTHUKOB, CO3AQHHBIX CTYAEHTOMM

yHmBepcutetos CLUA.

3JIEMEHTDI, HAXOAAIIHUECA HAd HOCOBOU
IIOBEPXHOCTH, JOJ/DKHBI Pa3PyHIAThCs
1A TACUTD yAap.

A3POKOCMHYECKASA OTPACIb IIPUBJIE-
KaeT BCE 6OJIbLIE YACTHBIX MHBECTOPOB.
B ssuBape 2004 1. aAMUHUCTPALIMS IITATA
Oxaxoma OO'bsSIBIIIA O IPEJIOCTABICHUH
HAJIOTOBBIX JIBI'OT B pasmepe $17 MIH.
CO3ATENAM YACTHOTO PAKETOIIAHA.
B npoexkre Rockelplane npuHUMaET
y4dactue ceHarop mrara I'mamep Kanrc
(Gilmer N.Capps). [lo mHEHUIO €rOo
koster, B 2000 I. KaXKIbIA JKETAIOIIMI,
3ariatuB $100 ThIC., CMOKET TTOIHSITHCS
Ha 60 KM Ha/1 3eMJIEH U COBEPIIHUTD OJICT
10 Cy6OPOUTATIBHON TPAEKTOPUH.

Komnanus SpaceX, BO3rnaBisieMast
Hnonom Mackom (Elon Musk), CKOHIIEH-
TPUPOBAIA CBOW YCHJINA HA CO3JAHUM
JIEMIEBOIO aBTOMATUYECKOI'O TPAHCIIOP-
THOT'O KOpao6a. IiaHnupyercsa ucrnob-
30BATb PAKETHBIN ABUTATE]Ib, PAOOTAIO-
WA Ha KEPOCUHE U KUCJIOPOJE, 4 TAKKE
peAIoaraeTcs, 4yTo 80 % KOHCTPYKIIUI
KOpPabJ11 CMOXKET HUCIIOAb30BATHCA IIPU
IMOBTOPHBIX 3AITyCKAX.

BymMadkHble 6apbepbl

Jlaxxke ecnau dYacTHbIE KOMITAHUHN
HAUAYT JOCTATOYHO CPEACTB U CO3/1a-
AYT HAZEKHBINM anIapar Jjsd IIOJIETOB
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bapT PaTteH yBepeH, YTO CTOVMMOCTbH UCMbITOTEAbHbIX MOASTOB €ro
pakeTornAaHa cocTtasUT $S90-100 ThiC.

B KOCMOC, 3TO HE O3HAYAET, YTO BCE
npobsemsl 6yayT pemensl. Ha ciaeny-
IOIEN CTAJUU UM IIPHUJAETCS OOCYXK-
JaTh NPaBoOBble BONPOCHL. IIpasuia
noyseTos Haj teppurtopuen CIIA
peryaupyer ®degepajbHOE yHpaB-
JIEHUE TPAKIAHCKON aBuanum (FAA).
ITo cnosam skcnepra FAA 1o aBuanu-
OHHOM 6e3omnacHocTu [Tarpucum CMuT
(Patricia Grace Smith), «3KHIax —
44CTb CUCTEMBI O€30MACHOCTH IIOJIETOB.
A JIOJAM CTOUT JOBEPATH OOJIbIIE, YEM
ABTOMATU3UPOBAHHBIM CUCTEMAM».

CerojjHa BCE€ JIMIA, HAXOAAIMECH
Ha 60PTYy KOCMHUYECKOI'O aImapara,
ABJIAIOTCS YJIEHAMM SKUIIAKA, U KK bIN
3HAET, YeM PUCKyeT. CUCTEMBI I1OJIy4de-
HUA JOIyCKA K IIOJIETAM B KOCMOC,
CYILECTBYIOIUE [JII KOCMOHABTOB
1 TYPUCTOB, CYIIECTBEHHO OTJINYa-
I0TCa APYyr or papyra. Ha mepsom
aTare KOCMHUYECKHE TYPUCTBI OYayT
PUCKOBATL OOJIBIIE, YEM aABUAIAC-
caxuprl. ITosromy mnepes KoMIla-
HUSMU CTOUT 3a/]a4ad CBECTH PUCKU
K HyJa10. JIMIEH3UPOBAHUE IOJIETOB
PAKETOIUIAHOB ITONAJJAET B CEPYIO 30HY.
IIpasurenbcTBo CIIA e1e HE pacCMOT-
pEeJIO MPOEKT 3aKOHA O KOMMeEpYecC-
KOM HCIIOJIb30BAHUM KOCMHYECKOTO
npocrpaHcrsa (HR 3245). He pemien
BOIIPOC O TOM, ABJIAETCSA JIETATE/b-
HBIH aNapaT ¢ KPbUIbAMH U PAKETHBIM
JIBUT'ATEJIEM DAKETOM JIMOO CAMOJIETOM.
B cooTBeTCTBHM C 3aKOHOJATENLCTBOM,
B TOM CJIy4de, €CJIM MBI MMEEM JI€JIO
C PAaKETOH, B IIEPBYIO OYEPEL HEOOXO-
JUMO TI'dapAaHTHUPOBATH 6E€30IACHOCTD
IIACCAKUPOB HA 3EMJIE; €CJIU )KE PEYD
UJET O CAMOJIETE, TO 3/ECH 3aKOHO-
JIATENBCTBO TpPeOyeT obecrnedyeHus
6e3onacHoCTH nosera. CymecTBYIOT 1BE
pa3HbIe€ IPOLIEAYPHI AOIYCKA K BBIIIOJI-
HEHUIO IIOJIETOB: JUIEH3UPOBAHUE
U cepTUuUKALNI. BaXXHBIM OCTAeTCs
BOIIPOC 06 y4aCTUU B KOCMHYECKHUX
IIPOEKTAX I'DAXKAAH U KOMIIAHUH IPYTUX
CTpaH.

CMUT CUYHUTAET, YTO OCBOEHUE KOC-
MOCA YACTHBIMM KOMIIAHUSAMU [JOJI-
JKHO IIPOYITH ONpPEJEIEHHbIE CTAJAUM.
Ha nepBoM aTare, KOTOPbIH MBI HA0JI10-
JIAEM CETrOJIHsA, OHU IPOBOJAT HACTY-
IIATENbHYIO AI'PECCUBHYIO ITOJIHUTUKY.
FAA paccMaTpuBaOTCA TPU 3asABKU
Ha IOJIyYeHHE JIULEH3UH I OCYIIe-
CTBJIEHUA KOCMHYECKUX IIOJIETOB.
Heobxoaumoe Tpe6OBAHUE — YACTHBIE
KOMITAHHU JOJIKHBI PaCIIoaraTb
CPEACTBAMMU, ITO3BOJIAIOMUMUA KOMIIEH-
CHUPOBATH BO3MOXKHBIN yIIEPO TPETHUM
gunam. JIeao OCJIOXKHAETCS TEM, YTO
B DAMKAX MEXJIYHAPOJHBIX JJOIOBO-
pOB MO OCBOEHHMIO KOCMHYECKOTO
npocrpancrsa CHIA umeoT onpeje-
JIEHHBIE 00A3aTENbCTBA MEPE]] PAJOM
CTpaH. B cirydae aBapuun ieTaTenbHoro
anmapara ymep6o AO/IKEH ObITh CBEJEH
K MUHMMYMY, €CJIM K€ OH IIPEBBIIIAET
CyMMY CTPAaXOBKHM, KOMIIEHCALIUA
JIO/DKHA BBIIIJIAYUBATLCSA U3 CPEJCTB
MHHHCTEPCTBA TpaHcnopra CIIA,
HMMEIOIETO JIIS 3TUX 1iesier $1,5 Mapy,.

Eme omnon 3amauent FAA saBiasieTcs
JIMIIEH3UPOBAHUE KOCMOJPOMOB.
VY asponopra B Moxase €CTh XOPOIINUE

AOMOAHUTEABHAS AUTEPATYPA:

IIAHCBI
MoM. ITo Mepe TOro Kak HH(PPACTPyK-
Typa 6yAeT pa3BUBATBHCH, BO3pac-
TET BEPOATHOCTb TOI'O, YTO GOJIBIIE

CTATh TEPBBIM KOCMOJPO-

JIIOZIEX CMOTI'YT OTIIPABUTBCA B KOCMOC.
3akoHONpOeKThl HR3245 u S1260
Oy/llyT pacCMaTPUBATLCA B KOHI'pecce
CIIA. Tpe6oBaHus 11O 6€30MNACHOCTH
KOCMHUYECKHUX TIOJETOB [ OJIKHBI
COOTBETCTBOBATH CYMECTBYIOIIUM
B I'PAKIAHCKON ABHUALIUH.

ITo muenuro bapra Parena, npesu-
JIEHTA KOMIIaHUU Scaled Composition,
TPEeO6OBAHUA MO JIULEH3UPOBAHUIO
MIPEAIIONAral0oT OJUHAKOBYIO CTEIIEHD
0€e30IMaCHOCTH JIJIA HCHBITATENbHBIX
U PETYAAPHBIX MOJeTOB. OH TaKXKe
CYMTAET, YTO B IAHHOM CJIy4dade IPOLECC
JIOJDKEH HUJTU 110 IIYyTU CEPTU(MUKALINH,
KOTOPAs IPUMEHAETCA B ABUAIIUH, 4 HE
JIMLIEH3UPOBAHUA. B nmo60M ciydae
Paren HajeeTcsa IOJYYUTb JIULEH-
3UIO JJO HA4Y4JIa TI0JIETOB HAa KOHKypCe
X Prize, KOTOPbIH CTAHET CTAPTOBOM
IUIOIIAIKOM JI/II MHOI'MX 9HTY3UACTOB,
ITOJIOKUBIIMX HA44JIO HOBOW 3pP€e OCBOE-
HUA KOCMMYECKOIO IPOCTPAHCTBA
YACTHBIMH KOMITAHUSAMH. M

« Suborbital Reusable Launch Vehicles and Applicable Markets.
e Jared Martin and G. W. Law. U.S. Department of Commerce, October 2002,
Available at www. technology. gov/space/library/reports/ 2002-10-suborbital-

LowRes. pdf.

« Affordable Spaceship: Burt Rutan’s Quest for Space. Michael A.
Dornheim in Aviation Week and Space Technology, Vol. 1588, No. 16, pages 64-73;

April 21, 2003.

* Encyclopedia Astronautica provides background information on rockets:

www. astronautix. com.

« The Federal Aviation Administration’s Office of the Associate Administrator for
Commercial Space Transportation gives the current status of regulatory issues and

relevant legislation: http://ast. faa. gov.

¢ Information about space start-up companies and hobbyist activities:

www. hobbyspace. com.

« Information about X Prize entrants: www. xprize. org.
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KAK 3EPKANOD JEMOTPAGUM

Mo marepuanam 6eceabl ¢ pykoBoauteaem PeaepanbHOM CAYXGbI
roCyAQpPCTBEHHOM CTATUCTUKU B.A. COKOAUHBIM

Bcepoccumnckas nepenncb HaceaeHus 2002 . MoKA30Ad, YTO
AOBAABHASI MUTPALMS U KPU3NUC MHCTUTYTA CEMbU — XAPAKTEPHbBIE
NPVIMETE COBPEMEHHOCTU.

Ilepennch HACENEHUA — YHHUKAJIb-
Hasg CTATUCTUYECKAd onepanusd. Eme
JL.H. TosicTo¥i, NPpUHUMABIIUHI, KaK
1 OOJIbIIASL YACTh POCCUHUCKON HMHTEI-
JINTEHLIUH, AKTUBHOE y44CTHE B IIEPETIH-
cu 1897 r, onpepenn ee Kak 3epKajio
Poccun, B KOTOPOE HE3ABUCUMO OT Ha-
LIETO JKETAHUA TIPUIETCA B3IVIAHYTD.
Yroxe nokazana nepenuch 2002 r.? Kax
MU3MEHUJICA COLMATIBbHO-JeMorpaduyde-
CKUI MOPTPET POCCUSHUHA? YTO BiIMs-
€T Ha YUCJIEHHOCTD HACEJIEHMS 36MHOTI'O
mapa? Kak CBA3aH yPOBEHD POKIAEMOCTA
¢ murpanuein? Kakoi OyzieT pocCUncKas
apmus yepes 20 sner? Kakue npoodiembl
BO3HHUKAIOT B CBA3M CO CTAPEHUEM Ha-
cesieHn? [loyemy KEHIIMH C BBICIIUM
06pPaA30BAHUEM OOJIBIIE, YEM MYKINH?

[AOBHbIE UTOrU Nepenucu

2002 roaa

Bcepoccuiickas INepenuch HaCE/IEHUs,
POBEEHHAA B OKTAOpe 2002 1, oTpasuia
CEPbE3HbIE U3MEHEHMS, TIPOUSOLIE/IIINE
B COLIMATIBHO-JIEMOIPA(PHUIECKOM OO-
JmMKe Poccnm CO BpEMEHU MPEAbIAYINEH
nepenucy 1989 . 3a HUYTOXKHBINA C TOYKHA
3PEHNSI UICTOPUHN CPOK B 10—15 jieT Hamma
CTPaHa NEPEKUIA BAKHENIIHE ITepeEMe-
HBL: PACIIATIOCh OJJHO I'OCYAaPCTBO, OOpa-

30BAJIOCh JPYIroe, 3KOHOMMKA IIE€peIIa
HAa COBEPIIEHHO MHBIE PEJILCHI, CHOP-
MHPOBJIMCh TNPHUHIMUIIMAILHO HOBBIE
OTHOIIEHHA B OOIIECTBE, KAPAUHAIBHO
U3MEHWIUCH MTOJTMTHYECKOE YCTPOUCTBO
U YCJIOBUA JKM3HM. Bce 31O, KaK B 3epKa-
JIE, OTPA3UIIOCH B PE3Y/IBTIATaX MOC/IEAHEN
Bcepoccuiickoit nepenucu HaceneHus,
KOTOpBbIE 3a(PUKCUPOBAIM BCE H3ME-
HEHMS, NMPOU3OUIENINE B COLUAIBHO-
3KOHOMHYECKOU, TTOJMTUYECKOU, KyJIb-
TYPHOH U Jpyrux cpepax. Kpome Toro,
ITOJIyYE€HHBIE JJAHHbIE TOATBEPAWIN, YTO
LENBIA Psijl OOIEMUPOBBIX TEHEHIIUI
JIEMOTIPA(PUYECKOIO PA3BUTUA B TOH WIN
MHOM Mepe npucyi 1 Poccnn. Ananus pe-
3YJIBIATOB IIEPENNUCH ITO3BOJIMT ITPOIHO-
3UPOBATH BO3MOKHBIE JIEMOIDAPUIECKUE
U3MEHEHMs, HAIPABJIEHUA PA3BUTHAA 00-
LIECTBA U MX NOCJIEACTBUA, KaK ITIO3UTHB-
HbIE, TAK M HeraThBHbIE. Kak ropopurcs,
KTO NPEAYNPEXKIEH — TOT BOOPY/KEH.

K uctopum sonpoca

OTHOCHUTENBHO CHUCTEMATUYECKUM ITO/I-
CUeT HACEJICHHUS BEJICS €IIe CO BPEMCH
Ilerpa I. Torma misa yno6CcTBa B3UMaHMS
mojaTeil 6bUIN BBEICHBI IO/YIITHBIE pe-
BU3UH, KOTOPBIE, OJHAKO, ITPOBOINCH
HeperyasapHo. Ilepsas Bceobmias rmepe-

MICh HACEIECHUS ObIIA OCYIIECTBICHA
B Poccun 9 deBpans (10 HOBOMY CTH-
mo) 1897 . ITIpoBepKa 3al0/IHEHHDIX I1e-
PEIMCHBIX JTMCTOB 3aHs/IA JBA IHA, 4 00-
paboTKa JAHHBIX 3aTSHYIACh HA LIETBIX
BOCEMB JieT. ITak, 105 yieT Hasaj Hacese-
Hue POCCHUIICKONM UMIIEPUN COCTABIIATIO
67,473 MJIH. 9EIOBEK U 32 BEK YBEIHYH-
JIOCh Gosiee ueM B JiBa pasa. Ilpu atom
VAETBHBIN BEC TOPOJICKOTO U CETBCKOTO
HACEJIEHHUS B T€ BDEMEHA COCTABJISIT, COOT-
BETCTBEHHO, 14,6% (9,894 M) u 85,4 %
(57,579 mmn.). CerofHst 3T0 COOTHOIIE-
HUE KapJHUHAJIBHO H3MEHWIOCH: 73,3%
HACEJICHUSI )KUBET B TOPOAX u 26,7 % —
B CEJIbCKOM MecTHOCTU. Ha pybesxe Be-
KOB MYK4YUH ObIIO 48,7% (32,102 M),
a skeHIUH — 51,3% (33,876 MIIH.), Kak
HHM CTPAHHO, TIOYTHU TO K€ COOTHOIIIE-
HHE COXPAHUIOCH /IO CUX TIOP — COOT-
BETCTBEHHO, 46,6% 1 53,4%. 3a10 01
jgereit 0 15 71eT yMEHBITIACh MOYTH
BBoe — ¢ 40% (26,279 mun.) 10 18,1%
(26,327 MIIH.), A IOTISL JTIO/ICH TPEKIOHHO-
'O BO3PACTa (MYKIHUH OT 60 JIET, SKEHITIHH
OT 55) CymeCTBEHHO BO3pOciaa — € 8,8%
(5,823 mitH.) 110 20,5 % (29,778 mnn.). Ecn
B KOHIIE XIX B. TPYZOCIIOCOOHOE HACEIE-
HUE cocTaBmsuio 51,3% (33,851 MiH.),
TO Tenepb — 61,3% (88,942 miH.). Takum
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00pa30M, 32 CTOJIETHE COCTAB HACEJIEHUA
Poccrn 3HaYNTEIBHO U3MEHUIICA.

Pe3ynsrarTel EPENUCH OTPAKAIOT HE
TOJBKO COLMAJIbHO-9KOHOMUYECKHE
M3MEHEHHs, MUI'DALIUIO, BO3PACTHO-TIO-
JIOBOM COCTAaB, CEMEMHOE TIIOJIOKEHUE
1 COCTAB CEMbHM, HO M TpParudeckue
CTPpAHUIIBI HAIIEH MCTOPUU — PEBOJIIO-
LIMOHHBIE TOTPACEHHUs, BOUHBI, OO/,
penpeccun. Hannpumep, certyac Hanubo-
Jlee MAJIOYMCIEHHYIO I'DYIITY COCTABIIA-
10T JIIOJIH, POJUBIIHECS OKOIO 60 jeT
TOMY Ha3aj, — 3TO 3XO0 Bropoii mupo-
BOM BOMHBIL. KcTaTy, BEepBble 3aBUCU-
MOCTbB J€MOI'DA(PUYUECKUX TIOKA3ATE/IEN
OT UICTOPHUYECKUX KATAKIM3MOB BbIABHIIA
nepenuck 1937 r. Ha 6a3e nosydeHHbIX
TOIZIA CBEJJEHMI ObIIA IOCTPOEHA CXeMaA
II0JIOBO3PACTHOI'O COCTABA HACEJIEHUS.
ITocnencrsun penpeccun OHa, KOHEYHO,
HE OTPa3uIa, HO OTYETINUBO 3a(PUKCUPO-
BaJIa IOTEPHU BCIEACTBUE ronoaa 1932 1.
(TONMBKO HA YKpauHe TOIAQA, IO PA3HBIM
OLIEHKAM, YMEPJIO OT HEJJOEAAHUA OT 5 10
6 MJIH. 4EJIOBEK). 32 TOJIyYeHUE MO/I006-
HBIX «aHTUCOBETCKHUX» JIAHHBIX «BUHOB-
HbIE» ObLIN (PU3UUYECKH YHHUYTOKEHBI.
Ho necMoTps Ha BCE CTAPAHUSA, TOJIHO-
CTBIO C(PaATBbCUPULIMPOBATL PE3YIIBIATEHI
IIEPENNUCH HE yJATIOCh: BCE ITOKA3ATEIN
ObUIM HACTOJIBKO B3aMMOCBSA3AHBI, YTO
OIBITHBIM JieMorpadam He IpejCTaBU-
JIO TPYZld BOCCTAHOBUTDH PEAIbHYIO Kap-
THHY. CIENUATNUCTBl CYUTAIOT, YTO IIe-
penuck 1937 1. 6pU1a IPOBEJIEHA OYEHD
I'PAMOTHO.

Hac nocuuraau!
B 60-¢ rogpt CCCP u CUIA BBICTYITH-
JA C COBMECTHOW HMHULIMATUBON pPa3
B 10 J1€T OJHOBPEMEHHO BO BCEX CTpPA-
HaX IPOBOJUTH NEPENNUCh HACETECHUS.
DTO ObUT OECHPENEIEHTHBIN CiIy4yan
JUISL 3MOXU <«XOJIOJJHOU BOUMHBI», KOT'-
J1a  KPyIHENIIHE MTPOTUBOOOPCTBYIO-
LUE JIEPKABBI BBIKA3AIN €JUHOJYIINE
B IVIOOAJIBHBIX BONPOCAX, KACAIOUUXCS
JIEMOT'PA(PUIECKON CUTYALIMU U €€ TIPO-
rHO3UpPOBaHMA. C TEX NIOP NEPENUCH
HACEJIEHUS OCYIIECTBIIIETCS OOIee Win
MEHEE PETYJISIPHO.

ITo yucneHHocTu HaceneHus: Poccus
3aHUMAET 7-€ MECTO B MUPe nocse Kuras
(1285 mnn.), Uaaum (1025 man.), CIIA

(286 muin.), WnpoHesuu (215 MiH),
bpaswimn (173 min.) u Ilakucrana
(146 mutH.). COTTIACHO JJAHHBIM [TOCIIE/I-
Her nepenucu Hacenenus 2002 ropa,
B P® nocrossHHO poxuBaeT 145,2 MiIH.
YEJIOBEK, YTO OKA3AJIOCh HA 2% (1,8 MIIH.)
OOJIbIIIE, YEM I1O JAHHBIM TEKYIIEH CTa-
TUCTUKUA. C MOAOOHBIM Ka3yCOM CTOJIK-
HYJIUCb B CBOE BPEMA M AMEPHUKAHCKHE
geMorpa@pl. DKCIEPTBl CYATAIOT, UTO
TAKOE HECOOTBETCTBUE B ITU(PPAX CBA3A-
HO C HEIOYYETOM MUTPALIMOHHBIX IIPO-
LIECCOB, KOTOPbIE UT'PAIOT BAXKHYIO POJIb
B COBPEMEHHOM MUDE.

ITo cpasHEHUIO € 1989 I UMCIEHHOCTD
POCCHSIH COKpPaTHUIACh Ha 1,8 MIIH. Yesto-
BEK (B TOM YHCJIE B TOPOfIax — Ha 1,6 MJIH,,
B CEJIbLCKOM MECTHOCTU — Ha 0,2 MIJIH.),
4TO OOYCJIOBJIEHO €CTECTBEHHON YOBI-
JIbIO HACEJIEHMs, KOTOPAsA COCTABHJIA
7,4 MIIH. (yMepsIo 27,9 MJIH., 4 POJIUJIOCH
20,5 mnn.) (puc. 1).

Jlosiroe BpeMs NIPpUPOCT HACEJIEHUS 3a-
BUCEJI OT YPOBHA POXKIAEMOCTH, T. K. MUT-
PalMOHHBIE IPOLIECCHI CYIIECTBEHHO HE
BJIMSJIA HA €10 u3MeHeHue. OJJHAKO aHa-
JIN3 MATEPUAJIOB ITOCJIEJHUX ITEPENTUCEN
B EBpornie, AMEPUKE U CTPAHAX ObIBIIETO
CCCP moKa3zaj, 4To CErojiHsi OCHOBHOE
BJIMAHME HA YUCIEHHOCTb HACEIEHM,
4 3HAYUT, ¥ HA HALUOHAIBHOE W KyJIb-
TYpHOE Pa3HOOOpA3UE HACEIEHUA TOH

WIA WHOHM CTPAaHBI, OKA3bIBAIOT UMMHUT'-
ALy ¥ SMUATPAITHSL

B MUrpaLMOHHOM NMOTOKE

CoOKpallleHHE HACEJIEHU NPEICTABIIACT
CcO60I1 BECbMA CYIIECTBEHHYIO ITPOOIEMY
JUI GOJIBIIMHCTBA €BPOINENCKUX CTPAH,
B TOM 4HcJIe st Poccun. EMMHCTBEHHBIM
MCTOYHUKOM BOCIOJHEHHA IMOTEPD
CTAHOBUTCA Murpauusa. OAHAKO Jaxke
B 19941, KOI/la MHUI'PAITMOHHBIA TPU-
POCT ObUI HAUBBLICIIMM 34 IIOC/IEJHUE TPU
gecatuneTusa (OKOJIO 1 MiIH.), OH HE CMOT'
IOKPBITh €CTECTBEHHYIO YObUIb HACEsIe-
Hus. 32 nepuog ¢ 1989 no 2002 r. mipe-
Jiersl Poccuu MOKUHYIN 5,4 MIIH., 4 TIPH-
Obu1n 11 MyIH. (B OCHOBHOM U3 cTpad CHI
n banrrun), B pe3ynsrare MUTrpaioOHHbIN
MIPUPOCT COCTABWIT 5,0 MJIH., 9TO Ha 3/4
KOMIIEHCHMPOBAJIO €CTECTBEHHOE COKPA-
meHue Hacenenus. Hama crpaHa 3aHu-
MA4€T TPETHE MECTO I10 YUCTY UMMHIPDAH-
ToB nnocsie CIIA u Tepmanun. B cpegHem
B 1991-2001 rr. B Poccuio nepecersi-
J10Ch OKOI0 800 TBHIC. YEJIOBEK €KET'O/I-
HO (puc. 2). Tlpn 3TOM, KaK OTMEYAIOT
3KCIIEPTDI, OCHOBHAsL MACCA JIIOJIEH, IIPH-
€XaBIIMX B POCCUIO, HAXOAMTCA B PENPO-
JYKTUBHOM BO3PACTE U UMEET BHICOKUH
ypOBE€Hb 0OpazoBaHus. B 20001 B xoz€
MPOOHOI NEPENHCU B MOCKBE BbISICHU-
JIOCh, YTO OOJIBIIUHCTBO TOPIYIOIIUX P

Puc. 1. UameHeHue YNCAeHHOCTM HaceAeHus Poccuickon Peaepauum

(NO AQHHBIM Nepenncen HOCEAEHMST)
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Puc. 2. Murpaums 3a 1991-2001 rr. (Y4CAO NMPUOLIBLLVX B CPEAHEM 30 TOA, TbIC. YHEAOBEK)

Ha PBIHKAX MUT'DAHTOB HAXOJATCA B TPY/IO-
CIIOCOOHOM BO3PACTE M UMEIOT O/IHO TN
JIBA BBICHIMX OOPA30BAHMS, OJJHAKO B CHITY
TEX WM UHBIX OOCTOATENILCTB JINIIEHDI
BO3MOKHOCTH PadOTaTh HA POJIUHE

Imo6anpHasgs MUIrpanys CTaja Xapak-
TEPHOMN IPHUMETONH COBPEMEHHOCTH. DTU
MPOLIECCHI UMEIOT CBOU IOJIOKUTEIb-
HBbIE CTOPOHBI (IIPHUPOCT HACEIEHUA), HO
MPUBOJAT U K LIEJIOMY PsAJly IIPOOIEM KaK
COLIMAJIBHO-3KOHOMUYECKOTO (PKHJIbE,
TPYAOYCTPONICTBO, MEJULIMHCKOE O6€ECTIE-
YEHUE, CTPAXOBAHME U T. /1), TAK U ITPABO-
BOI'O Xapakrepa (ITOJIy4eHUE I'PAKIAHCTBA,
MPOIMMCKA, HAJIOTOOOJIOKEHHE U T. [1.).

ITo ganabiM OOH, 4TO6BI N36EKATD JIe-
MONYJIALUM U BOCIIOJIHUTDH HEJOCTATOK
padouent cuiel, EBpona Jo/mkHA B O/11-
JKadmuye 25 JIeT NpyuHATh 159 MIH. UM-
MUI'DAHTOB U3 PA3BUBAIOIIMXCS CTPAH.
CKOpee BCETO B Oy/IyllIEM €BPONENCKUM
rocyJapCTBam IPUJIETCA KOHKYPHPO-
BATh 34 ITOTEHIUAILHBIX IIE€PECEIEHIIEB.
Jlemorpadrl, TOMUTUKHA U 3KOHOMMCTBI
CTPEMATCA MPOTIHO3UPOBATH U KOHTPO-
JINPOBATD ABMYKEHHUE MUT'DALIMOHHBIX I10-
TOKOB, KOTOPBIE BO MHOI'OM OIPEJIEAIOT
JEMOrpapUIECKyIO CUTYAIUIO B MUDE.

BHYTpeHHSsI9 MUrpaums

TToMnMO BHENTHEN MUT'PALIUN CYIECTBY-
€T ¥ BHYTDEHHAA, POJIb KOTOPOH HEO/-
Ho3Ha4yHa. C OAHOI CTOPOHBI, IPOLECC

YPOAHU3AIIMH HECKOJIBKO CTAOWIN3UPO-
BA4JICs, COOTHOIIEHUE TOPOKAH M CEJIbYAH
COXpaHsETCsI HA YpOBHE 1989 1. (COOTBET-
CTBEHHO, 73% W1 27 %), MaCCOBBIA MCXO/L
JKUTEJIEN U3 JJEPEBEHD B I'OPOAA IIPAKTH-
4eCKU NpeKpaTuics. C Jpyroi CTOPOHbI,
IIPOM3OLIEN MOIIHBIM OTTOK HACEIEHU
¢ JanbHero Bocroka, uz Cudupwy, ¢ Kpaii-
Hero Cesepa. DTOT NPOLIECC HIET BOJIHA-
MU. 3HAYUTEILHOE YMCJIO TIEPECENIEHIIER
OCeo B IIPOUBETAIOEM [IPUBOJLKCKOM
denepasbHOM OKpyre. JIpyras e 4acTb
IIEPEMECTHIACH B LIEHTP M Ha IOT, MPH-
4eM OCHOBHOM MUI'PAIMOHHBIN MOTOK
XJIBIHYJI B MOCKBY, MOCKOBCKYIO OOJIACTh
u Ha CesepHbli KaBkas. B pesynsrarte
OOIINPHBIE CEBEPHBIE U BOCTOYHBIE OO-
JIACTY HAIIEHN CTPAHBI OYKBAJILHO OOE3TI0-
penmn. Ha YykoTKe, Hanpumep, HaCUUTAIN
54 TBIC. JKUTEJIEH — HA YETBEPTH MEHBIIIE,
YEM OJKHUJAJIOCh. A MEXK/y TEM OCHOBHBIE
IIPUPO/IHBIE PECYPCHI HAXOJATCA UIMEHHO
B Cubupu u Ha JlanpHeM Bocrtoke, n nx
OCBOEHHE BECbMA BAYKHO /1A ITPOLIBETAHNA
rocyzaapcrsa. Ho CypoBble yClI0BUsA JKU3HH,
HEJIACKOBAsA IPUPO/IA, MU3EPHBIE 3aPILUIA-
ThI M1 YIIAJJOK MH(PPACTPYKTYPbI COBETCKHUX
BPEMEH BBIHYK/IAIOT JIIOAEH OTIIPABIIATHCA
Ha TIOWUCKH Jydinei Joiau. Kakosel 6yayT
COLIMAIbHO-9KOHOMHYECKHE ITOCIIEICTBUA
3TOro nporiecca? He HaHeceT 1M MaccoBoe
IEPEMEIIEHHUE HACETIEHUSA U3 CEBEPHbBIX
PErMOHOB yIEPO HAPOJHOMY XO3ANCTBY

CTpaHbl? I71€ Ta rpaHb, 32 KOTOPOH Hera-
TUBHBIE TOC/IEACTBHSA CTAHYT OLIyTUMBbI-
MM, U KAK UX NPEJOTBPATUTE? OTBETHTD
HA ITO/IO6HBIE BOIPOCHI SKOHOMMCTBI CMO-
I'yT TOJIBKO ITOCJIE TIATEIBHOI'O U3yYEHMS
BCEX ACMEKTOB IPOOJIEMBL.

Kpusuc cembu
Hapsgy ¢ MUIPDAalMOHHBIMHI ITPOLIECCAMIA
CJIOZKHYIO ZIEMOT'PAMHUYECKYIO CUTYALIAIO BO
MHOI'OM ONPEAETAET HECTAOMILHOCTD COB-
peMEHHON ceMbU. JIaHHbBIE IEPETTMCHU B PA3-
HBIX CTPAHAX HAIVIAHO CBUJIETEILCTBYIOT O
KPU3HMCE CAMOI'O HHCTHUTYTA CEMbH.
CyMMapHBIH KO(PPUIIMEHT POXK/Iae-
MOCTHU (T.€. CpeHEE KOIUYECTBO JETEMN,
POXIAEHHBIX OJHOW >KEHIIUHOU B Te-
YEHHE €€ PENPOJYKTUBHOIO NEPHUOJA)
JUI €BPONEMCKUX CTPAH €/1BA JIOCTHUT'AET
1,45. Tlopa3uTenbHO, HO B 9KOHOMHYEC-
KM OJIArONOJIYYHBIX CTPAHAX, B TOM YHC-
JIe U KaTOJIMYECKUX, I7le a00PThI U IPU-
MEHEHUE NPOTHBO3A4ATOYHBIX CPEZCTB
3aNpPEIEeHbl WX OCYK/IAIOTCSA LIEPKOBDIO,
MaJIOE€ YUCJIO JIETEN CTAIO XAPAKTEPHOMN
OCOBEHHOCTBIO JJEMOTIPAPHUUECKOTO TIPO-
mecca. CormacHo gaaHHbIM CoBeTa
EBpornel, B ABCTpun, bonrapuy, Benrpun,
Iepmanunmy, JIatBruy, DcTtoHUH, MOJ/1aBUH,
Ionpe, Pymbany, CioBakuu, CJIOBEHUH,
[IBerapun CyMMapHBIF KOA(MMUIIMEHT
poxaaeMocTy He npesplmaer 1,3—1.4 pe-
o6enka. Bo ®panuuu u Mpnanauu ator
MIOKA3aTE/b 4yTh OOJBIIE — OKOJIO 1,9.
B macrosmee Bpems ypOBEHb POXKJAe-
MOCTHU BO BCEX EBPONENCKUX CTPAHAX (32
ncknodeHneM Typunn) HaXOAUTCS HIDKE
YPOBHSA IIPOCTOI'O BOCIIPOU3BO/ICTBA HA-
ceneHust. OCOOEHHO HU3KA POXKIAEMOCTD
B Bocrounoit EBpornie. BO MHOTHX cTpaHax
3amnaHoi EBpONBl CMEPTHOCTDH IIPEBBI-
CHJIA POJKIAEMOCTD, YTO BBI3BAJIO €CTECT-
BEHHYIO YObUIb HACEIEHMS, JIUIIb OTYACTA
KOMITEHCHPOBABIIYIOCA HMMMUI'DAIUEH.
COKpallleHHE POKIAEMOCTH XAPAKTEPHO
i Bcero mupa. Jlaxe B bpasunuuy, e ere
B 60-€ TOZIbI Ha OJIHY XKEHIUHY B CDEAHEM
MIPUXOMIOCH 6,3 pebeHKa, B 90-M I. 3TOT
OKa3aTesb CHU3WICA 10 4,4, 2 B 2003-m —
10 2,01. B Poccuu 3a 1989—-2002 1T Taroke
IIPOU3OILIN 3AMETHBIE U3MEHEHMA B PEII-
POIYKTUBHOM IIOBEJIEHUM U HAMETUIAChH
TEHJIEHLIMA K COKPAIEHUIO YUC/IA JIeTEN
B CeMbe. B Hacrosiee BpeMs CyMMapHBIA

10 B Mupe nayku
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KOA(PPUITUEHT POKIAEMOCTH COCTABIISIET
B Hamen crpane 1,3 nporus 2,0 B 19891
OJHAKO IIO CPABHEHMIO C IMOCJIEJHUM
JIECATUIETUEM, HAa KOTOPOE MNPHILUIOCDH
MEHBIIIE BCEI'O HOBOPOXK/IEHHBIX, CHTY-
LM HECKOJIBKO YJIYUIINIACh. XOTS, KAK
YIBEPIKAAIOT IEMOIPAdBI, /I TOrO, YTO-
OBI IIPOUCXO/NJIO 3AMEIEHHE TTOKOJIEHUA
ponuTesnen MOKOIEHNUEM UX JETEN, JKEH-
IIIUHA JJOJDKHA B CPEIHEM UMETH 2,15 je-
Te. HallMOHANbHBIN LIEHTP CTATUCTHUKA
3npaBooxpanenus CIIA HaspiBaeT udpy
2,11 (em. acypran «B mupe Hayru Ne 12,
Poocoaemocms 6 CILA»).

Kone4yHo, B KaXA0OU CTpaHE HA 3TOT
ITOKA34TENDb BIMAIOT Pa3HbIE (DAKTOPBI.
Hanpumep, y KOPEHHOIO HaCeJeHHUs
Pa3BUTBIX CTPAH YPOBEHD POXKAAEMOCTH
HMKE, YEM Y UMMUTPAHTOB, OCOOEHHO 13
MyCyJbMAaHCKUX CTpaH. Ha nmonoxenue
JIEJI MOTYT BJIUSITH U TIOOOYHBIE (PAKTOPBI,
HaIlpUMED 3aKOHOAATE/IbHbIE (3aIIPeT Ha
Pa3BO/IbI M aGOPTHI), KyJIBTYPOJIOIMYECKHE
WIA SKOHOMMYECKHE. COLMOJIOTMYECKUE
OIPOCHI IMTOKA3BIBAIOT, YTO POJIb MYKUMHDI
B CEMbE CHMXKAETCH, A KEHIIMHBI IIPE]I-
IIOYMTAIOT CHAYaJad IIOJYYUThb BBICIIEE
00pa30BaHUE, CAMOCTOATEILHO CO3/aTh
IIPOYHBIA 9KOHOMHYECKUI (DYH/JAMEHT,
4 32TEM YK€ POXKATh JieTen. Jlemorpadel
YCTAHOBWJIA, YTO BBICOKHMHA 0O6pa30Ba-
TEJIbHBIF YPOBEHb COBPEMEHHBIX JKEH-
IIMH HE CIIOCOOCTBYET POCTY POKIAEMO-
cru. Kpome Toro, o, MHOI'O BDEMEHNU
yAenAomue 00pa30BaHUIO, KAK ITPABUIIO,
IO3KE BCTYIIAIOT B OPaK, 2 003aBEJIEHUE
IIOTOMCTBOM M BOBCE OTKJIAJbIBAETCA.
Ecmn B 1989 1. B Poccumn cpeaHuit BO3-
pacT poKEHHUIBI (Y HAC 3TOT NOKA34TE/Ib
Ha3bIBAETCA CPEAHUI BO3PACT MATEPU
IIpU  POXAEHUHU DPEOEHKA) COCTABIAI
25,5 net, 70 B 2002 1. — 26,2.

B Poccum B cepenune 80-X IT. ObUIH
IIONBITKM UCIPABUTL JeMorpaduyiec-
KyIO CUTYaLIMIO IIYTEM MaTE€PHUAIbHO-
IO MHOOHIPEHHA MHOTI'OJETHBIX CEMEM.
B 1981-1982 rT. ObUIU BBEJIECHBI €IMHO-
BPEMEHHBIE ITOCOOUA HAYMHAA C POXK-
JIEHMS TIEPBOI'O pebEHKA (PAaHEE TOJIBKO
TPETBETO), BBEJEH YACTUYHO OIIAYMBa-
€MBIIT OTIYCK 10 YXOJy 3a4 PEOEHKOM JIO
OZJHOI'O I'O/14, JILI'OThI PAOOTAIOIMM MATE-
paAM. HO NpuHATBHIE MEPBI HE IAIU OXKH/1A-
€MOro pesyisrara. CHa4aaa Ka3aaoCh, 4TO

YHC/IO HOBOPOKAEHHBIX YBEJIUYHIIOCH,
HO TIOTOM BBISICHHUJIOCB, UTO 3TO HE GBUIO
PEATBHBIM POCTOM POXKIAEMOCTH, ITPOC-
TO JTIIO/IN, TIPUBJICYEHHBIE OOEITAHHBIMHU
MATEPUAIbHBIMU Os1araMu, OBICTPEE pe-
ATM30BBIBAIN CBOIO JIEMOTPA(PUUIECKYIO
nporpamMmy. B Ipyrux crpaHax nojoo-
HBIE TIOMBITKN TAKKE MPEANTPUHUMAIOT-
Cs1, OJTHAKO HU OJJHOI M3 HUX HE y/IaT0Ch
KOPEHHBIM OOpPa30M PEMINTH POOIEMY
CHIDKEHHS POKIAEMOCTH.

B 6071bIIMHCTBE €BPONENCKUX KATO-
JIMTYECKUX CTPaH OOJIbIIE TOJOBUHBI
JIeTEN POXKIAETCA BHE O(PUITUATBHOTO
6paka: B Ucmauauu — 62 9%, B DCTOHUN
u lBerun — 56%, B Hopeeruu — 50%,
B lanuu — 45 %, B JIatBuu — 43 %. Ta xxe
TEH/ICHIINS HAMETUIACH IaxKe Ha Kumpe,
rJie MaTpUapXaJbHbIE TPATULINN €IIe
OYEHDb CHUTbHBL

K yBEMUEHHUIO YHCIIa BHEOPAYHBIX JIe-
Ten (B Poccun nx oxkosnno 30 %) NpuBOAUT
POCT HE3APETUCTPHUPOBAHHBIX OGPAKOB.
YHCI0 PETUCTPUPYEMBIX OPAKOB C Ha-
yana 1980-X IT. HEYKIOHHO COKpalla-
JIOCh. MEHBINIE BCETO UX IMPUIUIOCh HA
1989-1995 rr, 3aT€EM HACTYIIMIA OTHOCH-
TenpHas cradunuzaryst. B 2002 1. 66U10 32-
PErNCTPUPOBAHO HEMHOI'UM Goiee 1 MITH.

6pakos (B 19891 — 14 mH.). Eom B 1989 1.
B HAIIEH CTPAHE HACYNUTHIBATIOCH 36 MIIH.
CYNpYyKECKUX 1ap, To B 2002-m — 34 miH,,
T.e. UX YHUCJIO COKPATUIOCh Ha 5,5%.
OpHAKO IaHHBIE MTEPETTMCH TTOKA3AIIH, YTO
10% map (3 MJIH.) COCTOSIT B I'PAK/IAHCKOM
cotoge. ClielyeT OTMETUTB, UTO 4,2 THIC. Ye-
JIOBEK B BO3PACTE MOJIOXKE 16 JIeT 3as1BIIIH,
YTO COCTOSIT B OPAKE, U3 HUX 2,3 ThIC. YEJIO-
BEK — B HE3APETHCTPUPOBAHHOM.

3aMyKHUX SKEHIIUH TPaJUIIMOHHO
OKa3BIBAETCS OOJIBINE, YEM SKEHATBIX
MyK4MH (B 1989 1. — Ha 28 TBIC. YETIOBEK,
B 2002 1. — Ha G5 THIC. YEIOBEK).

My>K4MHbI U XXEHLLUHbI
I'padux (puc. 3), COCTABIEHHBINA IO
uroram nepenucu 2002 1., oTpaxkaer
BO3PACTHO-TIOJIOBOM COCTAB HACEJIEHUA
U NPEACTABIAET COOOU CTYNEHYATYIO
MUPAMH]JY, OTIPAHHUYEHHYIO JIOMAaHOM
KPUBOM (MYXKYHHBI CJIEBA, JKEHIIWHDI
crpasa). Jlemorpaduueckue rnokasare-
JIA HAXOJATCA B IOCTOSTHHOM JIBMOKEHUH
U CYIIECTBEHHO MEHAIOTCA HA IPOTSIKE-
HUM JECITUICTHN.

[Tocneansas nepenuch MoKasauaa, 4To
B Poccum xenmuH Ha 10 MTH. 60JIbIIIE,
yeM MyxX4uH (B 1989 1 ata umudpa p

Puc. 3. BO3paCTHO-NOAOBOM COCTOB HOCEAEHUs Poccumn
(No ACHHBIM Nepenmnck HaceaeHus 2002 roaa)
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AN Poccuy XxapOKTEPHO KPAVIHE HU3KAS MPOAOAKUTEABHOCTb
YKU3HW, 11 B NEPBYIO OYEPEAL MYXKYMH — 58 Aer.

cocramsiia 9,6 MiH): B 19891 Ha
1000 My>X4HH NPpUXOANI0CH 1140 sxen-
muyH, a B 2002 . — 1147 (puc. 4). Takaa
CUTyaLMs XapaKTePpHa JI/Id HAIEH CcTpa-
Hbl U CBA3AaHA C BBICOKOU M pPaHHEN
CMEPTHOCTBIO CPEJIU MYKUMH.

Eciim mpoaHalIu3upoBaATh KOJIAYE-
CTBEHHBIM COCTAB MYXKYMH M JKEHIIUH
B Poccuu, TO OKaXKeTcs, 4To 0 33 JIET
Pa3IMYMi NPAKTUYECKU HeT. OJIHAKO
B crapieM Bo3pacre (¢ 70 JieT) KeHIUH
OKa3bIBAETCA ITOYTH B [1BA Pa3a OOJIbIIE,
YeM MYKYHMH, YTO, KAK YIBEPKAAIOT CO-
LIMOJIOI'M U IICUXOJIOI'H, YXY/IIIAET JEMO-
rparUIecKuit KInumar.

CKOABKO AT POCCUSHUHY?
Ha ¢one obuiero yBenmueHus: Konmde-
CTBA JKUTEJICH 3€MJIM HACEJICHUE pPa3-
BUTBIX CTPAH HEYKIOHHO cTapeeT. Ecimm
B 19501 CcpeaHuii BO3PACT COCTABIAI
23,6 roaa, B 2000 1. BBIPOC 710 26,4 J1eT, TO
K 2050 . focturHer 37 nert. [Ipakruyeckn
KQK/BIA JECATBIN JKUTEIb €BPONIEUCKUX
CTPaH HAXOJUTCS B IIEHCHOHHOM N
MIPEATICHCUOHHOM BO3PACTE.

3aMeTHbIE U3MEHCHUS ITPOU3ONUIH 32
ITOCJIEZTHNE TO/JIbI K B BO3PACTHOM COCTA-
Be HaceneHus1 Poccun. Pe3koe CHIKeHne

POXKAAEMOCTH MOJACTETHYJIO TIPOLLECCHI
JeMorpaduyeckoro crapenus. 1o cpas-
HeHMIO ¢ 1989 1. cpeHMiT BO3PACT K-
TeJIEU CTPAHBI yBeJIMYWICA Ha 4,3 roja
A COCTABWI 37,1 JIET, IPUYEM Y MYKUNH
312 nudpa cocrasuger 34,1 ropa, y sKeH-
1= 39,8 siet. [1py 9TOM CpeHNMI BO3PACT
TOPOJCKHX MYKUYMH COCTABUJI 33,9 €T,
SKEeHIUH — 39,8 JIET, 4 CeJTbCKUX KUTETIEH,
COOTBETCTBEHHO, — 34,6 1 39,9 ner.

Bospacrnas nupamuia Poccun 1eMoH-
CTPUPYET KPAMHE HU3KYIO NPOJOJIKUA-
TEJIBHOCTD KHU3HH, B IIEPBYIO OYeEPE/]b
Cpeu MyKYMH — BCEro 58 jer. B cenb-
CKO¥ MECTHOCTH JIIO/IU JKUBYT B CPEJJHEM
63,4 rofa (MyKYUHBL — 57,1, KEHIIH-
HbI — 71,3), B ropoaax — 65,3 roza (Myx-
YUHBI — 59, KEHIMUHBI — 72,3). Mexay
TEM B SInOHNM MIN ABCTPAIUN CTAPUKHA
90—-95 neT u 6oJIEE — HE PEAKOCTD. Y HAC
JIO CTOJIb TIOYTEHHOI'O BO3PACTa MPAK-
THUYECKH HUKTO He JoKuBaeT. KoHeuHo,
BCTPEYAIOTCA JIOJTOXKUTENIN, TePemar-
HYBIIME CTOJETHUI PyOeX, OJHAKO MX
HHUYTOXHO MAJIO.

ITo nannbIM CoBeTa EBPOITBI, My>KUNHBI
JIOJIBILIE BCETO (B CPEAHEM 78 JIET) JKUBYT
B Mcnanguy, B Can-MapuHo, llseriapun
u lHIBenuy, a »KeHIUHBI — B CaH-MapHuHO

Puc. 4. Yucao xxkeHwmH Ha 1000 My>K4mMH (MO AQHHBIM NEPENNCY HOCEAEHST)
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(84,2 roga), Hlserinapuu (83), @PpaHnyn
u Uranun (82,9). Camas e HU3Kast IIpo-
JIOJDKATEILHOCTD JKU3HU B EBpore cpe-
1 My’k4uH B Poccun (59 ner), Benapycu
(62,3) v Ha VkpauHe (624). YKeHIHbI
MEHbIIE BCEro XuByT B Typuuu (70,9),
Mongose u Poccuu (11o 71,9).

Taxum 06pa3oMm, B OOJIBIINHCTBE Pa3-
BUTBIX CTPAH NPOUCXOJUT CTAPEHHUE Ha-
cejlenus Ha (POHE Cala POKAAEMOCTH,
YTO THUIIMYHO I AeMOrparuyIecKoro
repexo/1a, KOTOPBIA CENYaC IEPEKUBACT
1 Halla CTPaHa.

Ojnako Poccua mMeeT U CBOM OCO-
OeHHOCTH. [Tpex/ie BCETO 3TO BBICOKUI
YPOBEHb CMEPTHOCTH U Maj1asl IIPOJOJI-
JKATEJIbHOCTD JKU3HU. BHE 3aBUCHMOCTH
OT TOT'O, ’KMBYT JIM JIIOJIU B TOPOJIAX WA
B CEJIbCKOM MECTHOCTH, CPEJTHUMN BO3-
PacT KEHIMUH CYyIECTBEHHO BBIIIE, YEM
Yy MYKYUH, U JKUBYT OHU B CPEJHEM Ha
12—-14 ner poneiie. I[1o gemorpaduyec-
KMM IOHATHUAM, MBI YK€ CTApasd HALWs,
T.K. 3HAYWTE/IbHAA YACTh HACEJICHUS Ha-
XOJUTCA B IIPEKJIOHHOM BO3PACTE, YTO
YBEJIMYMBAET HAIPY3KY HA TPYJOCIIOCO6-
HOE IIOKOJIEHHE.

Bce a10 TpedyeTr He3zaMeNIUTENIBHBIX
MEP CO CTOPOHBI CUCTEMBI 3[JPABOOXPA-
HEHMUSA M MEJULMHCKOI'O CTPAXOBAHUA,
XOTs, KOHEYHO, IPO6IeMA CTAPEHMS Ha-
CEJIEHNs U CBA3aHHBIE C HEM BOIPOCHI
IIPABOBOTI'O, COLUAJIBHOIO M MEJIMLIMH-
CKOIo obecnedyeHus He PENIaroTcs B Ofj-
Hoyacbe. HO BAXKHO MOHATHL CyThb IIPO-
HUCXOJAINX IIPOLIECCOB M Pa3paboTaThb
JIOITOCPOYHYIO CTPATETHIO, KOTOpPas
IIOMOJKET B OY/YIIIEM U30EKATh HETATUB-
HBIX ITOCJIEACTBHAN JUI CTPAHBL

Aemorpadpunyeckas Harpyska

ITo maHHBIM MTOCEHEN IEPETUCH, YUC-
JICHHOCTB HACEJICHUS TPYOCIOCOOHOTO
BO3pacTa (MyKU4uHbI 16—59 JeT, KeH-
muHbl 16—54 jer) cocrasmia 89,0 MITH.
yesioBek (61%), neTeit u MmogpOCTKOB JIO
16 ner — 26,3 muH. (18 %) 1 nmeHCHOHe-
poB — 29,8 MuiH. (21%), nmpuyem [J0JIst
MOCJIEJHUX YBEIUYWIACh ¢ 19891 Ha

12 B Mupe nayku
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2,6 MJTH. 4esioBek (9,5%). B To ke Bpemst
KOJIMYECTBO IOHBIX POCCUSIH (10 16 ser)
COKpaTuIOCh Ha 9,7 MuH. (27%).
Ocob6eHHO pe3koe (Ha 43%) cOokpa-
IEHHUE IIPOM3OIUIO B BO3PACTHON
rpynme go 10 JieT, T.€. B IIOKOJIEHHUH,
POAMBIIEMCS B ITOCJIEHEE JIECATUIIE-
THE, KOIJJd YPOBEHb POXKAAEMOCTHU ObLI
CAMBIM HU3KHM 34 BCIO IIOCJIEBOEHHYIO
ucropuio Poccum. ITogobHas curyanus
ypeBaTa B OyAyllEM OYEHb CEPHE3HbI-
MM npobsiemamu. [IpuyeM 31O Kacaer-
CsA IPAKTUYECKH BCEX OOIACTEN KU3HU,
B YACTHOCTH ApMHM. BOeHaYaIbHUKAM
YK€ CEMYAC CTOMT 33JyMaTbCsA HaJl TEM,
KaKOB OyZIET COCTAB BOOPYKEHHBIX CHJI

TPAKAAH MPUBEIN K CHIDKEHUIO ITOKa-
3aress JIeMorpaUuecKOr HarpyskH,
T.€. COOTHOIIEHHSI HETPYAOCIIOCOOHOTO
U TPYAOCIOCOOHOI'O HACEJEHUS. DTH
TEHJIEHIINU OY/1yT IPEOOIIA/IATh, OUEBH]I-
HO, 10 2006 T.

OfHaKo yepe3 JBAIATDh JIET 3HAYUH-
TeJbHASA YACTb JIIO/IECH, HAXOMASIIMNXCS
CETOMHSI B PACI[BETE TBOPUYECKHUX CHI
U MIPAKTUYECKH KOPMAIIUX BCIO CTPa-
HY, JIOCTUTHET TIEHCHOHHOI'O BO3PACTA.
Taxkum 06pa3oM, OCHOBHAS JiIEMOTpadu-
YeCcKas HArpys3Ka JIDKET Ha MOKOJIEHUE,
poxaeHHoE B 1990-X 1T, KOrjja pox/jae-
MOCTB PE3KO CHU3WIACh. OHHM NEPEHIYT
B I'PYIIITY TPYIOCIIOCOOHBIX, HO UX OyJIET

Hus1. Takast cuTyalys XapakTepHa HE TOMb-
KO /151 Poccun, HO 1 [y1s1 cTpaH 3amnaiHoH
Esporer [IpaBUTEnbCTBAM MHOTHUX T'OCY-
JIApCTB MPUXOJUTCS MPUHUMATh HEMO-
MYJISIPHBIE MEPBI 11O YBEJIUYEHUIO IIEH-
CHUOHHOI'O BO3PACTd U OTHOCUTEITBHOMY
cokpamenuio BeiwiaT. Keratu, Poccnsa —
€/IMHCTBEHHASI CTPAaHA, KOTOPAs /IO CHUX
TIOP HE MOILIA HA 3TO U I7I€ IEHCUOHHBIHN
BO3PACT MO-TIPEKHEMY COCTaB/IsIeT 60 JIeT
JUISI MY’KYUH U 55 JJIS1 SKEHINH. [71aBHBIA
APIyMEHT IIPOTUBHUKOB YBEJIMUEHUS TIEH-
CHUOHHOTI'O BO3PACTd COCTOUT B TOM, UTO
MIPH MJION IPOJIO/LKUTEIBHOCTH KU3HU
MYKYHUH OOJIBIIMHCTBO IIPOCTO HE JIOKU-
BET JIO NEHCHU. OJIHAKO CYLIECTBYET U PSiJL

[IDOBUTEABCTBA MHOIMX FOCYACQDCTB BbIHY)KAEHbI MPUHUMOTb
HEeMOMyASIPHbIE Mepbl MO YBEAUYEHUIO MNEHCUOHHOIO BO3PACTA
N OTHOCUTEABHOMY COKPOLLLEHWIO MEHCUI.

yepe3 10—-20 JieT, IPUTOM YTO BOIIPOC
O NIPUBJIEYEHUM IOHOWIEN B PAABI BOO-
PY’KEHHBIX CHJI YK€ CETOJJHA CTOUT BECh-
Ma ocTpo. HecMOoTpa Ha TO 4TO ObIIee
YMCIO MYKYMH IPHU3BIBHOIO BO3PACTa
(or 18 go 27 ner) cocrasnger 23,1 MiH,
€KETOJJHO HAOIIONAETCS HEAOOOP. A UTO
OyJIET, KOI/1a POK/IEHHBIE HA PyOEXKe Be-
KOB MaJIbYUKH JJOCTUIHYT IPU3BIBHOI'O
BO3pacTa? BaieacTsue BBIIECKA3AHHO-
o BO€HHas pedopma, HEOOXOAUMOCTb
KOTOPOX aKTHBHO OOCYKJAETCS B OO1I1e-
CTBE, JJO/DKHA OOECIIEYNUTh NEPEXO]] aP-
MMH Ha IPO(PECCUOHAIBHYIO OCHOBY.
Beryrmuienue BO B3POCIYIO JKU3HD I10-
KOJIEHUs, POJIUBIIETOCA B IIEPBOX ITOJIO-
BuHE 80-X IT. IPOIUIOrO BEKa (IIEPHUOJL
CaMOW BBICOKOM POXKAAEMOCTH 32 TPHU
IOCJIEJHUX JECATUIETUA), A4 TAKKE I10-
JIOKUTENBHBIN MUTPALTMOHHBINA IIPUPOCT
CHIOCOOCTBOBAIA YBEIUYEHHUIO YMUCIIEH-
HOCTH TPYJOCIIOCOOHOI'O HACEJIEHHS Ha
5,2 MJIH. 4eI0BeK (6 %). OfHAKO 1 BHYTPH
JIAHHOM BO3PACTHOM I'PYIIIBI IIPOU3OIII-
JIM CTPYKTYpHBIE u3MeHeHus. B 2002 r.
0o0J1e€ TIOJIOBUHBI I'PAXKAAH TPYAOCIIO-
COOGHOTO BO3pacTa ObUIM CTApLIE 35 JIET
(B 1989 1. — 45,7 %). CHI:KEHHE POXKIae-
MOCTH U POCT YHUCJIA PA6OTOCTIOCOOHBIX

B /[BA pa3a MEHBIIIE, YEM JIUIL], BXOJSIINX
B MEHCHOHHBIM BO3pacTt. Bciencrsue
CHIDKEHUST YUCIIEHHOCTH TPY/IOCIIOCO6-
HOT'O HACEJIEHHS ¥ POCTA Y/IEILHOT'O BECa
JII] CTAPIIETrO BO3PACTA MTOKA3ATEND JIe-
MOTpaUIECKOIT HATPY3KHU YBETUIHTCS.

3ACAY)KEHHbIN OTAbIX

JI1o[1, BBIIEANINE Ha TIEHCHIO, HEPEKO
CTATIKUBAIOTCS C PAZIOM COITUATBHO-TICH-
XOJIOTUYECKUX MPOHIIEM, CBA3AHHBIX CO
CMEHOI pUTMA >KU3HHU, HEYMEHHUEM 3a-
HATb OCBOOO/IMBIIIEECST BPEMS, UTO SIBHO
HE CIOCOOCTBYET COXPAHEHHIO 3710PO-
BbsI 1 TIOJTHOILIEHHOTO CYIIECTBOBAHUIL
YeoBeK, 4yBCTBYIOMINH cebs1 6eCriones-
HBIM, HE HY’KHBIM, 6POIIEHHBIM, HEPE/IKO
paHbIIIE CPOKA YXOIUT U3 SKU3HU. MexTy
TEM TIEHCUOHEPHI, TTPOJIODKAIONINE Pa-
00TaTh, KAK IPABHJIO, COXPAHSIOT (PU3H-
YECKOE U IMICUXUYECKOE 37I0POBbE.

B Hamen crpaHe oS MOXKWIBIX JTO-
JIefl  TIPOJIOJDKAET PACTH. DTO TOBOPHUT
O HEOOXOUMOCTH EPECMOTPETD COITH-
IBHYIO TIOJINTHKY, TIPEKIE BCETO TIEHCH-
OHHOE 3aKOHOJATETbCTBO, BOIIPOCH Me-
JUILIMHCKOTO O6Cy:kuBaHus. Ha cerogus
Ha COZIEPKAHNU TOCYJAPCTBA HAXOIUTCS
36,6 MJIH. [IGHCHOHEPOB, T. €. 25 % HaCeJIe-

KOHTPAPI'YMEHTOB, B YaCTHOCTH TOT (PAKT,
YTO 3[JOPOBBIX, ITOJIHBIX CWI U 3HEPIUUA
JIIOJIEH, OIIBITHBIX BBICOKOKBATM(DHUIIPO-
BAHHBIX CIIEUAIMCTOB HEPEJKO OTIIPAB-
JIAIOT «HA 34CJTY’KEHHBIA OT/IbIX> TOJIBKO
TSI TOTO, YTOOBI OCBOOOIUTH MECTO [IJISI
HOBBIX COTPY/IHMKOB. Kpome TOoro, onbIT
CTPaH, NOJHABIIMX ITEHCUOHHBIN BO3PACT,
IMOKA3bIBAET, YTO OJHOBPEMEHHO YBEJIH-
YMBAIACh U NPOAO/LKATEIBHOCTD JKU3HHU
My>K4MH. HEKOTOPBIE CIIEIMAIUCTDBI CYH-
TAIOT, YTO HEOOXOAMMOCTb PaboTaATh 3a-
CTABJIAET YETIOBEKA MOOWIN30BATH CHUJIbI
JUIL COXpPaHEHHsI PabOTOCIIOCOOHOCTH,
B PE3YJIBIATE YErO YKPEIUIAETCA 3[0PO-
BbE€ U CTUMY/IMPYIOTCA YMCTBEHHbBIE (PYH-
KUUKM (em. «B mupe naykus, Nel, 2004 a.
<Ynpaenarouguii mose»).

MAOABI NPOCBELLEeHUS

COIVIACHO JIaHHBIM TIEPENUCH, YPOBEHD
06pPA30BAHUSI POCCUSIH B 1IEJIOM BBIPOC.
VienpHBIM BEC jul, B Bo3pacre 10 ser
u 60Jjiee, HE YMEIONINX YHUTATh U ITHCATD,
cokpaTwicsa ¢ 1,9% B 19891 10 0,5 % B 2002
I, YTO TOBOPUT O BBICOKOM CTEIEHU I'Pa-
MOTHOCTU HaceneHUs. PYyHKIITMOHAIbHAs
HEI'PAMOTHOCTb HAOIIOJAETCS B OCHOB-
HOM CpEIH TIPECTAPENBIX M JIOJACH P
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C TSDKEJIBIMUA (PU3UYECKHUMH 1 YMCTBEH-
HBIMH HEZIOCTATKAMIL

M3 1000 uenosek B BO3pacre 15 jer
u 6osiee 902 MMET OCHOBHOE O0IIee
o6pazosaHue u BeimEe (B 1959 1. aTa
nudpa cocrassia 394, 8 1970-m — 555,
B 1979-M — 697, B 1989-M — 806). Bcero
B Poccun 1094 muH. yenosek (90,2 %
B3POCJIBIX), UMEIOMHUX 3TOT YPOBEHb
06pa3oBaHys, 4TO HA 18,3 MIIH. 4€JIOBEK
(20%) 6onbie, yeMm B 1989 1. Bnepseie
TIOJIyYEHO YHCJIO JIUII,
ACTIUPAHTYPY, OPAUHATYPY U ATBIOHKTY-
py, — 0,4 MJIH. YEIOBEK.

OKOHYHMBIINX

YHCIO POCCHUSH C BBICIIMM U CPETHUM
PO(PECCUOHATTBHBIM OOPA30BAHUEM BO3-
pOCIIO O cpaBHEHUIO € 19891 B 1,5 pa3a,
TIPUYEM KOJTMYECTBO MOJIOJIBIX JIFOZICH OT
16 10 29 sieT ¢ BBICIIUM OOPA3OBAHU-
€M YBEJIMYUIIOCh Ha 42,4%, CO CPeHUM
MpOMECCHOHAIBHBIM — Ha 7,5%. Takum
obpasom, n3 1000 OHOMIEN U JIEBYLIEK
112 nmonyynim BbICIIEE OOPA3OBAHUE
(B 19891 — 84) n 224 — cpeaHee npo-
peccrnonanbHOE (B 19891 — 223).C 1989
o 2002 1. 6bITO TOATOTOBIECHO 7,1 MITH.
CITEIUATMCTOB C BBICIIMM U 8,3 MJTH. CO
CPEAHUM NPO(PECCUOHAIBHBIM 00pPa30-
BAHUEM (puc. 5). BiepBbIE YIEIbHBIN BEC
SKEHIIUH C BBICIIAM OOPA30BAHUEM IIpE-
BBICH/T AaHAJIOTUYHBIH TIOKA3aTENb Y MYK-
4uH. [IJaHHBIF BOIIPOC, OJJHAKO, TpebyeT
JIOTIOJTHUTEBHOTO M3y4eHHs, T.K. Y HAC
TIOPA3UTEILHO OBICTPO PACTET YHUCTIO BY-
30B M UX BBIITyCKHHUKOB, Y€H YPOBEHb HE

BCEIJJa COOTBETCTBYET I'OCYJAPCTBEHHBIM
craggapram. (O nonoxceru 8 poccuiickom
oopasosanun cm. mamepuanotl. JIyKudesa
KOHKYpeHUA 8 00PA308AHULL U UCCICO0-
Bamuax», B mupe Hayku», Nell, 2003 2.,
u E. basanoea <KpaeyzonsHule Kamru 00-
pasosaruss, Ne5, 2004 2.)

B xoze mocieJHeN Nepenycu BliepBble
ObUIM TIOJIy4E€HBI JAHHBIE O JOIIKOJIb-
HOM BOCHHTAHHH, KOTOPBIM OXBAa4YEHO
3,1 mutH. (60 %) ieTeit o 3 10 6 JIeT, U3 HUX
B ropojiax — 2,4 MJIH., Ha cene — 0,7 MJIH.
B 006111€06pa30BaTENbHBIX YUPEKIAECHHU-
ax obygarorca 4,7 MiaH. jgeren (82%)
6-9 ner, a 11% IpOJIOJLKAIOT TOCEIATh
JIOIIKOJIbHBIE yapesxaeHus. Jlumb 1,6%
(277 TBIC.) IETEN U IOJPOCTKOB B BO3PaA-
cre 7—15 j1eT He NOCENAIT MKOoIy. B TO
JKE BPEMA YHCJIEHHOCTD MOJIOJBIX JIIOAEH
B BOspacre 16—29 jiet, UMEIOIIUX TOJIBKO
HAYaJIbHOE OOPA30BAHHUE, YBEJINYWIACH
c 198918 2,1 pazau cocrasuia 0,5 MIIH.,
709 13 KOTOPBIX HE y4aTCs BOBCE.

HALUMOHAABHbIN COCTOB
Poccust — ofHO M3 CaMbIX MHOT'OHAITUO-
HaJIBHBIX r'OCyapcTB Mupa. B xoze mepe-
ITUCH HACEJICHYS HALTMOHAIbHAS IIPHUHA/T-
JIEKHOCTB YKa3bIBATIACh CTPOI'O CO CJIOB
CaMHX PECIIOH/ICHTOB. B Poccuu Hacum-
TeIBa€TCA 140 HaumoHanbHOCTEH. [1pu
3TOM 1,5 MJTH. YEJIOBEK HE YKA3AJIH CBOIO
HAIIMOHAJIBHYIO IIPUHA/ICKHOCTb.

Kak u B 1989 1., Y4UC/IEHHOCTb CEMHU
U3 IPOXUBAOINX B Poccnu HapopHO-

Puc. 5. YpoBeHb 06pa3oBaHus HaceAeHus Poccuiickon Peaepaumm
(Ha 1000 yenoBek B BO3pacTe 15 AeT 1 Boaee; NO AOHHBIM NEPEnMCen HOCEAEHNS)

BbICLLEE
npodeccrnoHaAbLHOe

HEMOAHOE BbiCLLEE
nPoOPeCCMOHAABHOE

cpeaHee
NPo$eCCUOHAABHOE

Ha4OAbHOE
npodecCUoHaAbLHOE

cpeaHee (NoAHoe) obLee

OCHOBHOE 0bLEee

Ha4yaAbHOe obLee

HE MMEIOT HOYAABHOTO
obLLEero 06pa30BAHMS

2002t
| 1989r.

oA
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CTEl — PyCCKUX, TaTaP, YKPAUHIIEB, 6arll-
KUP, 9yBaIIeH, YEUEHIIEB U ApMSH — TIpe-
BermaeT 1 wiH. OZHAKO 32 TOC/IETHNE
TOJIbI B COCTABE TPYIIIBI «MUJUITHOHEPOB»
MPOU3OIIIN U3MEHEHHUS: B HEE BOIUIN
YEUEHITBl M APMSHE, BBIIUIN OEIOPYChI
1 MOp/Ba. Pycckue MO-TIPEXHEMY CO-
CTABJISTIOT CAMYIO MHOT'OUHC/IEHHYIO YaCTh
HacesieHust, ux 116 muH. (80% xurereit
crpanbl). Ho 1o cpasaenuio ¢ 1989 1. ux
JIOJIS1 B HACETICHUH CTPAHbI yMEHBIITHIAChH
Ha 1,7 NPOLICHTHBIX IyHKTA — IVIABHBIM
06pa3oMm, 34 CUET ECTECTBEHHON yObUIH,
COCTABUBIIEH TMOYTU 8 MIIH. YEJIOBEK.
3a cYeT MUTrPALIH 5KE YUCTIEHHOCTD POC-
CHUSIH YBEJIMYMJIACh OOJIEE YEM HA 3 MIIH.
Bropoe MecTo MO YHCAEHHOCTH, KaK
¥ paHee, 3aHUMAIOT TATAPBI — 5,55 MIIH.
(r1ouTH 4 % HACEJICHWs CTPAHBDI).

3a cYer MUIpaAlMMU 3HAYUTEIBHO
YBEUYHMJIACH YHCIEHHOCTb 4APMSIH
(¢ 0,53 s, o 1,13 MiH.), azepbana-
skaHueB (¢ 0,34 MiH. 10 0,62 MJIH.), Taji-
KUKOB (€ 0,04 myH. 10 0,12 MJIH.) U KHU-
TanEeB (C 5 THIC. 10 35 THIC.).

Ecmu B 1989 1. B Poccum 6bu10 17 Ha-
LMOHAIBHOCTEN, YHICJIEHHOCTb KOTOPBIX
npespimana 400 TeIC. yenoBeK, B 2002 1.
UX CTAJIO 23. B 3Ty rpynmny BOILIN a3ep-
Oar/PKAHIIbl, KaOAPAMHIIBL, JaPTUHILHI,
KyMBIKH, MHTYIIIY, JIE3TUHBI U SIKYTEI, 4 BBI-
OBIITH BCJIEICTBUE YMEHBIIEHNS YHUCIICH-
HOCTH HaceseHus espeu (¢ 0,54 MIIH. 10
0,23 MJIH.). 32 CYET HMUTPALIUHN U €ECTECT-
BEHHO! YOBUIN COKPATHIIOCH KOJIMYECTBO
Hemries (¢ 0,84 M. 10 0,60 MIH.).

V3MeHEHMsI, TTPOU3OIIEIINE B HAIHO-
HAJIBHOM COCTaBE, OOYC/IOBJIEHBI €CTECT-
BEHHBIM JIBIDKCHUEM HACEJICHUS, NHTEH-
CUBHOW BHEIITHEN MUTPALTVEI, HAYABIICHCA
nocie pacnajga CCCP, 1 MUBMEHEHHEM IT-
HMYECKOTO CAMOCO3HAHUS (HAIpUMeED,
BCJIE/ICTBHE CMEMIAHHBIX OPAKOB).

VBenuueHne 4YHUCAECHHOCTU TEX WIN
WHBIX HAPOJHOCTEH TMOPOJUIO MACCY
CITyXOB U JIOMBICJIOB, YTO TPEGYET OT/IEITb-
HOT'O KOMMEHTAPHUSL.

Aemorpadpuyeckas Mmupoaorms
Ilepenucep pasBesia LENbIN sl MUQOB.
Tak, MHOI'O TOBOPHJIOCH O 3ACHJIbC KHUTA-
1eB Ha JlanpHeM BocToke: IKo6s1 B Poccrm
X MWUIMOHBIL, HO H4 MOMECHT IEPEIHUCH
OHH IIOKMHYJIN CTpaHy. II0 CpaBHEHHUIO

IL; B Mupe nayku
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c 1989r, korma B Poccuu MOCTOSTHHO
TIPOKUBAJIO BCETO 5 ThHIC. KUTANIIEB, UX
YUCJIEHHOCTD YBEJIMYU/IACh B 7 Pa3 U CO-
CTaBWIa 4yThb Oojiblie 35 ThIC. OHAKO
30 TBIC. U3 HUX — I'paxkaaHe Kuras, Ko-
TOPBIE yYATCSA WIM PAOOTAIOT HA TEPPH-
TOopruu PO. MHOTHE M3 HUX 3aHUMAIOTCS
YEeJTHOYHOM TOPIOBJIEH, ITPOLBETAIOMIEH
BO MHOT'HX CTpaHax Mupa. Te, KTo ObIBa
B [lekrHe Ha MIEJIKOBOM DBIHKE WM Ha
6azape B CramOysie, MOIJIM IIPUITH K BbI-
BOAY, uTO Knrait u Typiiys HaceneHsl uc-
K/IIOYUTEBHO PYCCKUMU, ITOCKOJIBKY TAM
ITOBCEMECTHO 3BYYMT PYCCKAsl PEYb.

OJIHO BpeMs  YTBEPKIAJIOCH, YTO
a3epOal/KaHIEB B MOCKBE 4yThb JIM HE
OOJIbIIIE, UEM B CAMOM A3€pOai/pKaHe.
IIpuBOAMINCH HU(PPHI B 2 MJIH., OHAKO
3TO O3HAYAJIO Obl, YTO KAXKBIF TISTHIN
JKATEIb CTOJIMIBI — a3epOaiipKaHer,
COrJ1aCHO NEPENNCH, IO COCTOAHUIO Ha
9 ok1s0ps1 2002 1. B MOCKBE, I71€ IPOXKHU-
BaeT 6osee 10 MJIH. YETIOBEK, 3APETUCT-
PHUPOBAHO 95 THIC. A3€POAN/IPKAHIIEB.

Tema MMMUIPpALUHA U IMUTPALIUU
TpedOyeT OYEHb OCTOPOXKHOI'O U JIEJIH-
KaTHOIo mnojaxoja. K coxanenuio, He-
BEPHBIE CBEJECHUA HEPEJKO MCXOAAT U3
YCT HAIIMX IOJUTHKOB U JKYPHAIMCTOB.
IToaromy T'ockoMmcTaT 1 MUHUCTEPCTBO
revyaTu pazociaan B CMU matepuassl me-
PENMCH, 4YTOOBI JOCTOBEPHAsI HH(POPMA-
11 6bl1a JOCTYITHA.

BAGAEHUE 93bIKaMU

N Irpa>KAAQHCTBO

B xoa€e nepenucu BBIICHUIOCH, 9YTO I'O-
CYZAPCTBEHHBIM SI3BIKOM CTPAHBI — PyC-
CKHM — BJ1aJieeT 98 % HACEJIEHUSI CTPAHBI,
T. €. 142,6 MJTH. YEJTOBEK. DTOT IYHKT ObLIT
BKJIIOYCH B AHKETY BIIEPBBIC, TAK JKE KAK
U BOIIPOC O I'PAXJAHCTBE. I'pakiaHaMu
Poccurickon ®@ejiepaliii CYUTAIOT CeOs
1424 muH. yenosek (98%), 1,0 muH.
SBJIIIOTCS TOJIAHHBIMU JIPYTUX T'OCY-
1apCTB, 44 THIC. UMEIOT JIBOMHOE I'DAXK-
naHcTBO, U 0,4 MJIH. YEIOBEK — JIMIA
6e3 rpaxjgancrsa. I[IpumepHo 1,3 muIH.
YEJIOBEK HE YKA3AJIM CBOCTO I'PAXK/IAH-
crBa. Cpei MHOCTPAHIIEB, ITOCTOSHHO
IpoXUBarOmMUx B Poccuy, momapis-
foee 6oNbIUHCTBO (906 ThHIC., WK
889%) coCTaBAIOT rpaxkaane crpan CHI,
B OCHOBHOM YKpauHbl (230 TbIC. YeJio-

BEK), Azepbariypkana (155 TeIC. 9eno-
BEK) 1 ApMeHUU (137 TBIC. YETIOBEK).
ITomydeHHBIE JIAHHBIC BBIIBWIN DSl
Mpo6JieM, CBSI3AHHBIX C MHUTPAIHCH,
B TOM YHCJIE MOJIUTHYECKUX, COIIUATb-
HBIX M TMPABOBBIX, KOTOPBIE MPEJICTOUT
Pa3pemuThb B OIMKANIIEM OyIYIIIEM.

SKOHOMUYECcKUue BOMPOCHI
Ilepenuch MO3BONIMIA OTBETUTH HA PsiJ
9KOHOMMUYECKUX BOIPOCOB. Bo-nep-
BBIX, NOSIBUJIACh MHPOPMAIUSA O KH-
JIMIIHBIX YCJIOBUSAX HACEJIEHUS, B TOM
YMCJIE OT/IE/IbHBIX COIMAJIBHBIX I'PYIIL
Bo-BTOpBIX, BIIEPBBIE BBIICHUIMCH BCE
BU/Ibl UCTOYHUKOB CPEJICTB K CYIIECTBO-
BAHMUIO U TO, SABJISIETCS JIU YEJIOBEK Pa0O-
TOZAATENIEM, HAEMHBIM PAOOTHHUKOM WJIU
WH/IUBU/IyJIbHBIM [IPEJIPUHUMATEIEM.
ITouTH TPU MIWIJIMOHA I'PAKAH YBEPEH-
HO Ha3BaIN CeOs1 NPENPUHUMATESIMH,
U3 HUX [TOYTH MUJUTHOH SIBJISIIOTCSI pA00-
TOJATEISIMU, YTO COOTBETCTBYET JIAHHBIM
HAaJIOT'OBBIX OPT'aHOB.

TOYHOCTb CBEJIEHUI, ITOJYYEHHBIX
B XO/I€ MEPENNCH, JJOCTATOYHO BBICOKA,
BCE IM(PPBI COOTHOCITCS KAK APYT C APY-
I'OM, TAK U C TIOKA3aTE/ISIMU MEIUITUH-
CKOW, 00Pa30BATEIBHOM U T. /. CTATUCTH-
K. CTaOUIBHOCTDh ITUX COOTHOIIEHUN
I'OBOPHUT O BO3MOKHOCTHU IIPOTHO3UPO-
BAHUSI IIPOLIECCOB, TPOUCXOJANINX B HA-
e CTPAHE.

HaceAeHue Mupa HA rpaHn
AemMorpaduyeckoro nepexoad
CerofiHa Mbl CTAHOBHUMCS CBHJIETENA-
MM CaMOI'0O MACIITA0HOIO MEPEBOPOTA
34 BCIO MCTOPHIO, HAYMHAA C MOMEHTA
BO3HUKHOBEHHS Y€JIOBEYECTBA MUIJTMOH
JIET TOMY Ha3aJ; Mbl BCTYIIAEM B HOBBII
PEXMM BOCIPOM3BO/JCTBA HACETIEHM,
KOTOPBIF TOBIWAET HA CyJbOYy KaK I1jIa-
HETHI B 1IEJIOM, TAK M KAKJOU OT/AETbHON
crpanbl. Kak Oyzer MEeHATbCA YMC/IEH-
HOCTb HacesleHus B Poccrun 1 Ha 3eMHOM
mIape — 3TOT BOIIPOC CEHYAC UHTEPECYET
MHOTUX (CM. HCYPHAN «B mupe Hayriu»,
Ned»,  Jlemozpagpuueckas peeontouus
u oyoyusee wenoseuecmed», <B npesu-
ouyme PAH», u Ne5, Jlemozpagpurecruiii
Kpusuc 6 Poccuu»). Poccus, HECOMHEH-
HO, NPUHAJIEKUT K CTPAHAM, 3aBEPIIA-
IOIUM JIEMOTI'PAMPHUUECKHNA TIEPEXO/,

Jemorpadsl oTMeuyaroT psj oolie-
MHPOBBIX TEHAEHIMUIH, B YaCTHOCTH,
COKpAIllEHUE YPOBHA JETCKOU CMEPT-
HOCTH Ha (pOHE NAZAEHUA POXKIAEMOCTH,
yBEJIMYEHUE TIPOAOJLDKUTEIBHOCTUA JKU3-
HH, SMAHCHUIIAIAIO U CAMOPEAIU3ALIIO
JKEHILUHBI, IEMOKPATU3ALIMIO CEMENMHBIX
OTHOILEHMI, PACTYIIME YEIbHbIE MHBEC-
TULIMWA B BOCIIUTAHME JIETEH, PA3BUTUE
cUCTEMBI 06pAa30BaHMA U T.J1. Pagymeercs,
B PA3HBIX YACTAX IUIAHETBI IIEPEXOJ,
HMMEET CBOU OCOOGEHHOCTHU. Tak, ecin
B OOJIBIIMHCTBE €BPONEUCKUX CTPAH
JIETCKAsA CMEPTHOCTb COCTABJIAET 5 CIIy-
4aeB HA TBICAYY, TO B Poccum, Pymbinmmy,
Monnose, YKpanHe, benapycu u crpanax
KaBkaza ee ypoBeHb BCE €€ OYEHD Bbl-
COK — 10—-20 cjrydaes HaA THICAYY.

HecmoTps HA KOJIOCCATBHYIO PA3HHILY
B BO3PACTHOM COCTABE HACEJIEHUA B PA3-
HBIX I'OCY/IapCTBAX, yepe3 50—75 JeT, T.e.
33 HUYTOKHBIN, C TOYKUA 3PEHMA HCTOPUM
CPOK, COITOCTABUMBII C BO3PACTOM Y€JIO-
BEKA, JeMorpadudecKue IMpoLecchl BO
BCEX CTPaHaX Oy/lyT CHHXPOHU3UPOBAHBDIL.
IToaromy pemenue npo6/1eM SHEPIETHKH,
3KOHOMUKH, COLUAILHOM CPephI, MEH-
LIMHBI, OOPA30BAHMSA, HAYKUA U T.JI. JJOJDKHO
OCYHIECTBJIATHCA B COOTBETCTBUM C JJOJI-
I'OCPOYHBIMUA MEPCHEKTUBHBIMU IIPO-
IrPaMMaMH, YYUTBIBAIOIIUMH U3MEHEHUE
YHCJIEHHOCTHU HACEJIEHNA KAK OT/IEJIbHBIX
CTPaH M PETMOHOB, TAK U MHUPA B LIEJIOM.
IToaTOMy pE3Y/IBIaThl IIEPENNUCH HACEIIE-
Hus PO ciegyer paccMaTpuBaTh C TOYKU
3PEHMS ITIOOATBHOI'O IEMOTIPAPHUUECKOTO
npouecca. Poccrs — 60mbasg MHOIOHA-
LIMOHAJIbHAS CTPAHA C PA3HBIMU I'eOrpa-
dUYECKNMH ¥ 9KOHOMUYECKUMH yCJIO-
BUAMH, C OOI'aTbIMU KyJIBI'YDHBIMU TPA-
JULUAMU, KOTOPAsg KaK Obl MOJEIHUPYET
UCTOPHUYECKUI MPOLECC BO BCEM MHUPE.
Bcepoccurickas Iepenuch HACEIEHUs
2002 1. jasma YHUKAJIBHYIO BO3MOXKHOCTB
YBUJIETH 1 OLIEHUTD PA3HBIE ACIIEKTHI HA-
Ier »KU3HU. Ee TaHHbIe CIeayeT UCTIO b-
30BaTh VI AHAIM3A PA3BUTUA OOLIECTBA,
MPEOJOJIEHMSA COLUAIBHBIX, JIEMOrpadu-
YECKUX W IIPABOBBIX NPOOJIEM, PEIEHUA
BOIIPOCOB MUI'DAIMH, 3PABOOXPAHEHNS,
00pa3oBaHus, KyJBIyphl, U T.]. [Iprudyem
pPE3YIBIaThl, IOJIyYEHHbIE B XO/J€ Nepe-
ITUCH, 329ACTYIO OKA3BIBAIOTCA HEOKIJAH -
HBIMU 1 HEOYEBU/IHBIMU. [l
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POCCUN: woosnews wnronumn

UHTepBblo ¢ TaTtbssHON MxanAosHom PereHt

OT B3BELUEHHOTO MOAXOAC M MPABUABHOTO PELLEHUSsT MPOBAEM,
BO3HVKAIOLLIMX B CBSI3M C QKTVIBHLIM NEPEMELLEHNEM HOCEAEHWS],
BO MHOIOM 3QABUCUT AeMorpadunyeckoe OAAronoAydme Hallen

CTPOHbI.

T.M.PereHT, poekaH 3KoHOMMYeCKoro pakyAsteTa POcHOY, AOKTOP 3KOHOMMYECKMX
HAYK, Npodeccop.

Cero/iHs, KOI/Ia BOJIHA MHUI'PAlIUN OyK-
BAJIBHO 3aXJIECTHYJIA BECH MUP, OOCYXK-
JIEHUE TJIOOATBHBIX TPOOJIEM, TAKUX KAK
0€30I1ACHOCTD, IKOJOTUS, SIHEPTIETUKA,
MOJUTUKA, 9KOHOMHKA, CTA/I0 HEBO3-
MOXKHBIM 0€3 PACCMOTPEHHUS BOIIPOCOB
MEPEMEINIEHUSI YEJIOBEUYECKUX MACC.
OT HUXTPAMOTHOTI'O PEMIEHUS BO MHOI'OM
3aBUCUT JleMOorpaduuecKass CUTyalus
B 1I€JIOM. B yeTBepTOM HOMEPE XKYypHa-
J1a «B Mupe Haykn» ObL1a ONTyOJIMKOBAHA
crarbsa CIL Kanunpt «/lemorpapuaeckas
PEBOMIOIUA U OY/IyIIEE YEIOBEUECTBA,
I7I€ PA3BUTHE HACEJIEHMS, B TOM YUCIIE
BOIIPOCHI MUT'PALIMU, PACCMATPUBAIUCH
B Macmrabde Bcero mupa. OQHAKO 3TH
NpOOJIEMBI B TOW WIM UWHOM MEPE Kaca-
IOTCA KAXKJIOM CTpaHbl. Jlaxe AMEpUKe,
CTPAaHE AMHUI'PAHTOB, HE BCEIVIA YIAETCS
CIIPABUTHCSA C BO3HHUKAIOMIUMU TPY/-
HocTamu. [nsg Poccum xe, jocene He
CTAJIKMBABIIENCS C MACCOBBIM <«IIEPECE-
JIEHMEM HAPO/IOB», TIOHUMAHUE MHUT'PA-
IIMOHHBIX MPOIECCOB C TOYKU 3PEHUS
3KOHOMUKH, ITOJIMTUKH U TPYJIOBBIX pe-
CYpPCOB NPEACTABISAETCA UCKIIOYUTENb-
HO aKTyaJIbHOH 3aza4deil. OT B3BEIICH-
HOTI'O O/IX0/1a ¥ IPABUWIBHOTO PEIIEHUS
IpOO6JIEM, BO3HUKAIONINX B CBA3U C K-
THBHBIM II€PEMENIEHUEM HACEJIECHUS,
BO MHOTI'OM 3aBHCHT JIEMOI'pPa(pHUUECKOE
OJ1arONONMyIHNe HAIIEN CTPAHBL

16 B Mupe nayku

b 2004

BA3AHOBE.B.



MHEHHE

Aemorpadusl,

NPEeAOCTOABASIS

KOAMHECTBEHHble CBeAEHWSI

O nepeABmKeHNn HaACeAeHUs, AdeT HEKNN KAKOY K MOHUMOHWUIO

AOOAABbHbIX

KQPTUH

N NCTOPUNHECKOIo paA3BUTHNS HEAOBEYECTBA.

SKOHOMUNYECKOTIO,

MOANTNHECKOTO

IIpPOKOMMEHTUPOBATH  CHUTYALHIO
Mbl Tonpocunu TarbssHy MHUXAMIOBHY
Perenr, JeKaHa 3KOHOMUYECKOrO ¢a-
KyJbTeTa POCCUIICKOIO HOBOTO YHUBEP-
CUTETA, KOTOPAsd HA NMPOTAKEHUH CEMU
et (1992-1999 1) — a 310, O CETO/I-
HANITHUM MEPKAM, JUIMTEIbHBIN CPOK —
pykoBojuia PesreparbHON MUTPALIUOH-

HOM ciy»k601 Poccun.

— Tamvana Muxatiio8Ha, KaKo-
8a odemozpaguueckana cumyauus
6 Poccuu?

— Ha 1 auBapsa 2003 r. HaceneHue
HAIIEH CTPAHBI COCTABUIO 143,6 MIIH.,
1.€. 32 2002 1. MBI HOTEPAIN 878 THIC.
4yesloBeK. Ecim mpoliecc coxpamie-
HUS YHCJIECHHOCTH POCCHSAH OyaeT
U JJUTBIIE WITU TAKUMHU KE TEMIIAMH,
TO K 2005 TI., BOIIPEKU BCEJSAIOIMIUM
ONTUMU3M PE3YABTATAM I[ECPEIHUCU
2002 1., B CTPaHE OCTAHETCI HE 0O-
nee 141,4-141,5 man. Ilo pacueram
TockOMCTaTa, CAMOE HENPHUATHOE, YTO
JKJET HAC BIEPEAU — YMCHBIICHHUE
YUCAEHHOCTU Moaoaexu. C 2005T.
HAYHETCS a6COMIOTHOE COKPAIICHHUE
HA4CEJEHUA TPYAOCIOCOOHOIO BO3-
pacTa, 4TO MPUBEJET K YBEIUYCHHUIO
4uCjia IIEHCHOHEPOB M, CJIEIOBA-
TEJIBHO, K POCTY IIOKA3aTENsA JIEMOT'-
pacduyuecKkoil HATPY3KH HA MOJIOJABIE
nokoJieHus. BoamoyxkHo, k 2010 1. MbI
OKa’KEMCSI B TAK HA3bIBAEMOM JIEMOT-
padudecKot Ame, T.e. COBOKYITHOE KO-
JIMYECTBO JIMI] ICHCUOHHOT'O BO3PAaCTa
U JIETE CYyIECTBECHHO MIPEBBICUT YHC-
JIO TPYAOCHOCOOHBIX I'PAK/IAH.

CornacHo nepenucu 2002 1., Poccus
3aHHMACT 8-¢ MECTO B MHPE IO YHC-
JIEHHOCTHU HaceaeHus1, HO K 2010 1. MbI
MOXEM OKazaThbcsA HAa 14-15-m mec-
Te. HecMOTpsl Ha TO 4TO B IOCJIEJHUE
r'OJ1bl HAOJIIO/1AE€TCSl YCTOUYHUBBIF POCT

POXAAEMOCTH, ITOKA3ATED CMEPTHOC-
T (B OCHOBHOM CPEIHN JETEN U JIIO-
Jled MOXKMJIOIO BO3PaAcTd, OCOOEHHO
MYXKYHMH) PaCTET TOpas3jo ObICTpEE,
II03TOMY €CTECTBEHHAA YOBLIb C KaXK-
JBIM I'OJJOM CTAHOBUTCHA BCE 6OJIbIIE
u Gonpiie. Ecim B 2001 1. cCMEPTHOCTD
B Poccuu cocrasisia 15,6 94enoBek
Ha 1 TwIC. )XuTeyneu, To B 2002 1. —
yxke 16,3.

— ITo npoznosam IIpasumens-
cmea PD, 2005, 2007, 2010 2006t
OO0NHCHBL O3HAMEHOBAMBCA CMa-
OUNBHBIM IKOHOMUYUECKUM POCIOM
(5-6% 6 200). Cmodcem au mvt 00-
OumbCA IMO20, YyHUumuvIéas pe3xoe
cokpauwenue mpyoocnocooHozo
Hacenenus?

— PeasbHbIM HCTOYHHUKOM BOCIOJIHE-
HHS TIOTEPDh MOKET CTATH MUI'DALIUA, KO-
TOPYIO HENb3 PACCMATPUBATDL B OTPbI-
B€ OT 3KOHOMMHYECKOM, MMOJUTUIYECKON
U jgeMorpaduueckon curyanuu. Ipu
OILIEHKE BO3MOXXHOCTH 3KOHOMMYECKO-
IO POCTA CJIEAYET YUYUTBIBATH KAK MEX-
JYHAPOJHYIO, TAK U BHYTPUPOCCHUIICKYIO
MUI'PALAIO.

OJHHUM M3 KJIIOYEBBIX MOMEHTOB,
BIMAIOMMUX Ha JgemMorpaduyeckui
U COLMAJIBbHO-TIOJUTHYECKHUI KIIH-
MaT B HAlIEH CTpaHe, CTaJld UMEHHO
BHYTPEHHAA MUTPALUA — BAKHEUIINNA
daKkTop mepepacrnpeseneHus Tpyj0-
BBIX PECYPCOB U NOABEMA IKOHOMHUKN
B HEKOTOPBIX panoHax Poccurickon
Pepepanuu. CEerogHs B ApPyrue pe-
I'MOHBI II€PEE3KAET MOPAAKA 2 MIIH.
4eJIOBEK B roJ. B Hauane pedopm,
B 1990-err, 312 1M Pa ObLIA CTAOUIB-
HOIM U PaBHANIACH 8 MIJIH. €XETOJIHO.
3aTeM, B CBA3U C PE3KUM U3MEHEHUEM
SKOHOMUYECKUX YCJIOBUM, B 4ACTHO-
CTHU, IMOCTOSAHHBIM POCTOM TapudOB
Ha TPAHCHOPT, BHYTPEHHUE MEPEABU-

JKEHUS COKPATUJIACD B 4 pa3a 3a 12 ner!
He jrydmie o6CTOUT JI€0 U C BBE3OM
B Poccuio Ha mMOCTOAHHOE MECTO KU-
TENbCTBA I'PAXK/AAH U3 COIPEJETbHbBIX
rOCyZapCTB. DTO TOBOPHUT O TOM, YTO
Hallla 3KOHOMHKA HE TOJIbKO HE Pa3-
BUBAETCA, HO B JIYYIIEM CJIydade HAXO-
JUATCA B COCTOSTHUM CTATHAIUH.

- H3 xaxux pezuonoé uoem npu-
mox naceaenua? Om uezo amo 3aeu-
cum?

— I NpUBJIEYEHNUSA B CTPAHY MMI'-
PAaHTOB IpPEXAE BCEro HEOO6XOAMMA
COOTBETCTBYIOWAA JeMorpaduyeckas
IMOJIUTHKA, CO3JAHUAE JIII HUX O1aro-
MNPHUATHBIX YCJIOBUH. TeM 60see 4To ux
HE TAK YK MHOI'O: €CJIM U3 OIHMKHETO
3apy6exbsa NPUENYT PYCCKUE U PYC-
CKOSI3BIYHBIE I'DAXK/JAHE, UX OyJeT He
6oiee 4 MiH. yenoBek. To, 4To MBI MO-
JKEM UM IIPEJIOKHUTD, 3ABUCUT IIPEXK/IE
BCET'O OT 3KOHOMUYECKOM CUTYALIUU
B HAUIE€H CTpaHe, OT BHEIIHENOJIUTH-
YECKUX M BHYTPUIIOJUTHUYECKUX (PAK-
TOPOB KakK B Poccurickon denepanumu,
TAK U B CONPEAENbHBIX I'OCY1aPCTBAX.
Ha cerogus camas OoJsbmias pyc-
CKasg U PyCCKOTOBOPAIAA JAUACIIOPaA
(o010 10 MJIH. YEJIOBEK) MPOXKMUBA-
erT Ha YKpauHE U B benopyccuu. B
Kazaxcrane HAIIMX COOTEYECTBEHHU-
KOB OCTAJIOCh HE 60J1ee 4 MJIH. DTO 00'b-
ACHAETCSL TEM, YTO B IMOCJIEJHUE TO/IbI
MMEHHO M3 3TOT'O PETMOHA III€JI OCHOB-
HOW IPUTOK MUT'PAHTOB. [lepecenenus
U3 crpaH banrum, 3aKaBKaszbad U
TamxukrcTaHa B Poccuio 6OJbIIE HE
NPEABUATCS, T.K. TUK MUT'PDALIMUA OTTY-
J1a jaBHO npoueH. [IpumepHo Ha 1/3
COKPATUJIOCHh YUCJIO PYCCKHUX M PYCC-
KOA3BIYHBIX I'DAXK/AAH B PECIyOIHMKAX
LenTpanpHON A3uu: B Y3O6EKHUCTAHE,
Kuprusum, TypKMEHHUH UX HACYMUTBI-
BaeTCs He 6oJiee 2 MIIH. >

B Mmupe Hayku
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KAQK MOKA3bIBOAET MUPOBOW OMbIT, MPUBAEYEHNE TRYAOCNOCOBOHOIO
HAOCEAEHWST 1 MOAOAEXKMN N3 APYTUX CTROH — €AMHCTBEHHbBIN NYTb
CTABUNANIALUMN AEMOTPAPUNYECKOM CUTYALMN,

— Kax wmen npouecc ummuzpavuu
6 Poccutro nocne pacnaoa CCCP?

— Murpanus Habupaiza o60pOTHI
c 1992 no 1994 r, mMuUrpamuoHHOE
CIBZI0O B 3TOT TMEPUOJ COCTABIISIIO
845,7 TBIC. YEJIOBEK — MOYTH MIIITHOH.
IMuk nporecca npuinencs Ha 1994,
KOT/Ia COIO3HBIE PECTTYOJINKHU BEJTH KEC-
TKYIO HAIIMOHAIMCTUYECKYIO BHYTPEH-
HIOIO MOJTUTHKY. DTO MIPUTOM, YTO B TO
BpeMsa Ha YKpauHy M B benopyccuio
BBIE3KAJIO OOJIBIIE HAPOJY, YEM TPHU-
6B1BA7IO B POCCHIO M3 3TUX TOCYAAPCTB.
B 1998 1. MUTpaliMOHHOE CAIB/I0 COCTA-
BUJIO yke 361 ThIC., B 2000 1. — 266 THIC,
a B 20021 — 124 TpIC. B KAKOH-TO MO-
MEHT MBI OIACAJIMCh, YTO CTPAHA HE
CIIPABUTCS C TPUTOKOM IIEPECEJIEHIIEB,
a cerojHs Poccust BEIHYKIEHA IYTh JIA
HE 3aMaHUBATh UX. B B 1993—1994 1.
MUTPALUA MTPAKTUYECKHA ITOJHOCTBIO
TTOKPBIBAJIA €CTECTBEHHYIO YOBIIb Ha-
CEJIEHUS, CEYaC OHA KOMIICHCHPYET €€
B JIy4dIlIeM CJiy4dae Ha 7,7%.

— Kax oocmosam dena ce2ooun?

— Ilo panHbIM nIepenucu 1989 1., unc-
JIEHHOCTb THUTYIBHOM HAITUMU HA TOCT-
COBETCKOM ITPOCTPAHCTBE COCTABIISIIA
Hops/IKa 28,5 MJIH. YENIOBEK, 4 IO CEr'o/I-
HSIIHUM OIIEHKAM OHa €/1Bad JOCTHUTAET
22-23 muH. Ho 51 cunTalo, 4T0 peaibHast
nudpa MOXKET OKa3aThCS €IIE HITKE,
OKOJIO 21,5 MJIH., IOCKOJIbKY B pacyeTax
YaCTO HE YUYUTBIBACTCS, YTO JIIOJU YE3-
JKQIM U3 COMPEEIBHBIX I'OCYAPCTB HE
TONBKO B POCCHIO, HO U B IPyTHUE CTpa-
Hel. [TpuBeseHHbIE ITUMPH HATSATHO
TTOKA3BIBAIOT, YTO CUTYAI[Hs KATACTPO-
prraeckas, TOTOMY YTO MUTPALTUH MTPAK-
THYECKH HET. COIIacHO O(PUIIMATBHBIM
JanHeiM MB/I, 32 2002 1. HA TEPPUTOPUIO
Poccuu niepeexaio Bcero 184,6 Twic. ye-
JIOBEK (M3 HUX 177 ThIC. U3 GIMIKHETO
3apybexbs), a BeIObUIO — 1006,7 THIC.
B pesynsrare MUrpaliMOHHBIH TPUPOCT
COCTaBUI BCETO 77,9 ThIC. YenoBek (6e3
y4eTa HEJIETAIbHON MUTPALIHN).

— Cuem ceaA3ano coxpanienue Huc-
Ja arooetd, nepecensaouwjuxca 6 Poc-
CU10 HA NOCMOAHHOE MeCmo Hcu-
menscmea?

— Murpanusa Bcerja 6bl1a U OCTAeTCH
OTPAXKEHUEM IIPOLIECCOB, IPOUCXO/A-
mux B crpaHe. CerojHsa pe3ko COKpa-
THUJIOCH KOJIMYECTBO KAK MATEPUATIBHO
06€eCEeYEeHHbBIX JIIOAEHU, KOTOPBIE BO3-
BPAIAIOTCA HA CBOIO MCTOPUYECKYIO
POAMHY, TAK U BBIHYKI€HHBIX MUI'DAH-
TOB. OTO CBHJIETEJIILCTBYET O CEPbE3-
HOM HEOJIATOIOJYYHU B I'OCYJaPCTBE,
B TOM YMCJIE U B TOM, YTO KACAETCHA
peuieHus npoobiem oOexeHes. Cenyac,
cyAasa o MHQPOPMALMOHHBIM BBIITYC-
Kam CMMU, CKIa/IbIBAETCS BIICYATIEHUE,
41O POCCHIO 3amOIOHMIN OEKEHIbI
13 YeuyHu U U3 CTPAH TPETHEI'O MUPA.
OpHako 3TO He Tak. Ilo-npexHemy
OOJIBIIMHCTBO BBIHYKJAEHHBIX IE€pece-
JIEHIIEB NPUOBIBAET U3 OBIBIIMX PEC-
nyoank CCCP.

S pymaro, 4TO COKpaAIlleHUuE IMPU-
TOK4 MHIDAHTOB CBA3AHO C AByMHA
OCHOBHBIMHM IPUYUHAMH. BO-TIEPBHIX,
Poccua He ompaspana Ux OXUAAHUMN.
Hanpuwmep, korza B jgekabpe 1994 r.
HA4a/J14aCh IEPBAA YEUYEHCKAsA KaMIld-
HHsA, MHOI'ME CEMbH, B KOTOPBIX POC/IA
CBIHOBbA, OTKA3AJIMCh OT UJEU Ilepe-
OpaTbhCAd B BOIOIOULYIO CTPAHY M IIOJ-
BEPIHYTb CBOMX JI€TEM OIMMACHOCTH OKa-
3aThCSl HA YEUYEHCKOM (ppoHTE. [Ipyroi
npumep — B 1996 1.y HAC HE TUIATHIN
IIEHCUH, ITO3TOMY MHOTHUE IEHCHOHE-
pBI, KOTOPBIE COOMPAIUCH MEPEEXATD
B Poccuio K pOJCTBEHHHKAM, HE pe-
MHWJIMCh 3TO CAENATD.

Bropas npuymnHa 3aKII0YAETCA B TOM,
YTO HA NPOTSLKEHUN NTOCIENHUX 20 jeT
CBA3M C COOTEYECTBEHHUKAMH 34 pyoOe-
JKOM  OCYHIECTBJIAJIMCH TOJIBKO Ha CJIO-
Bax. Eciiu 6B MBI B CBOE BPEMs CyMEJIH
OOBEJIMHUTD U MOJLEPKUBATD PYCCKO-
A3BIYHYIO JIMACIIOPY, IIOMOTATb UM, XOTS
ObI MOPAJIBHO, TO UX OTHOUIEHUE K BO3-

BpaleHuIo B Poccuio 6110 661 COBEP-
IMEHHO WHBIM.

— Buem 6bt 6uoume noao0INCUmelb-
Hble u ompPuuamenvHvie CmopPOHbL
muzpavuu?

— Kak m mro6bie COIMAIBHO-3KOHO-
MHYECKHE MPOIECCH], MUTPALIHS UMEET
CBOIO TIO3UTUBHYIO M HET'ATUBHYIO CTO-
pOHBL E€ MONOXKUTENbHAS POJIb 3AKIIIO-
4aeTCsl MPEXIE BCETO B TOM, YTO OHA
MOXKET YJIYUIIUTD JEMOIPAPUUECKYIO
CUTYALUIO, ITOBIHATH HA IIEPEPACIIPE/ie-
JIEHUE TPYJIOBBIX PECYPCOB MEK/Y PETU-
OHAMH.

OTpULIATENBHYIO POJIb UI'PAIOT HEJIE-
I'aJIbHBIE MUI'DAHTBI, KOTOPBIE, BIIPOYEM,
MOYTH HE BIMAIOT HA JIEMOT PAPHUUECKYIO
CUTYAIINIO, A HA 9KOHOMUYECKYIO — TOJIb-
KO ONOCPENOBAHHO. OJJHAKO MMEHHO
OHM TOPOK/JAIOT CKENTHUYECKOE M Ha-
CTOPOKEHHOE OTHOIIEHHE OOIIECTBA
K MUT'PALMU KAK TAKOBOH. 32 CUET NPH-
TOKA JIIOJIEN M3 COCEIHUX T'OCYAAPCTB
B psijie PETMOHOB PoccuM NpOUCXOAUT
U30BITOYHASI KOHIIEHTPAIUS OIpPEe-
JIEHHBIX 3THHUYECKHUX I'PYIII, BBI3BIBAIO-
11251 OIACEHUS Y KODEHHOI'O HACEJIEHUSL.
Kpome Toro, Heseranbl aKTHBHO BJIMBA-
I0TCsI B KPUMHHAJIBHYIO CPETY.

Ceryac O4YEHb BAXKHO PA3BUBATDH IIO-
JIOKMTEJIbHBIE CTOPOHBI MUIPAILIUU.
W 171aBHYIO POJIb B 3TOM JJOJDKHA UTPATh
MUI'PAIMOHHAS TTOJIUTHKA I'OCYJAPCTBA.

— B uem ee cyms?

— B 2002 1. 6p1/1M IPUHATEI KOHILIETI-
IUH JEMOTPA(PUUECKON U MHUIPAIU-
OHHOM TOJIMTUKHM M HAIUOHAJIbHOU
0€30IaCHOCTH. B JJOKyMEHTAX NO4YEDP-
KHBAETCS, YTO MPU PEMIEHUU S9KOHOMHU-
YECKUX, NOJUTUYECKUX U JieMorpadu-
YECKUX BOIIPOCOB CJIEAYET YUUTHIBATH
HEOOXOJIMMOCTb COXPAHEHUS 11EJIOCT-
HOCTH I'OCYZJAPCTBA, €I'0 HAITMOHAIbHOM
U KYJIBTYPHOHU OCHOBBI, 4 TAKXKE COO-
JIIOJIEHUST HALIMOHAJIBHBIX WHTEPECOB.
OTMEYEHBl TAKXKE M CYUIECTBYIOIINUE
MNPOOJIEMBL: YMEHBIIIEHUE YUCIEHHOCTH

18 B Mupe nayku
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HACEJIEHUS, €0 CTAPEHHE, CHIDKEHUE
POKIAAEMOCTHA U BBICOKASI CMEPTHOCTb.
OJIHAKO HA MOMEHT NIPUHATHS JIEMOI'Pa-
(pHUUECKON KOHUENIINA CUTYAIUsl OblIa
BCE JKE YyTh JIYYIIIE, YEM CETO/IHSI.

YTO KacaeTCs KOHLENIIUA MUT'PAIU-
OHHOU MOJIMTHUKH, TO €€ TJIAaBHASA 33/1a4a
CBOJUTCS K TOMY, YTOOBI «/IEPKATDh U HE
MyIaTh> B POCCHIO OEKEHIIEB U3 TPETh-
UX CTPAH U JIEHIOPTUPOBATH HEJIETAIOB.
B oTenpHbIX Cllydasx 3TO ONPaBJaHHO,
HO NOAOOHBIE 3ANIPETUTE/IBHBIE MEPDI
HE JIOJKHBI ONPEJENATD TOJIUTHKY B 11€-
oM. Kak ImoKaspIBA€T MUPOBOM OMBIT,
HEOOXO/IMMO TIPHUBJIEKATh TPYAOCIO-
COOHOE HACEJIEHUE U MOJIOJIEXKD U3 IPY-

JIa BOLLIA B COCTaB MHHHCTEPCTBA IIO
JleJ1aM HAIMOHAJIBHOCTEN, 4 IIOCJIE €TO
JIMKBU/IALAN TIOITAJIA 110]] IOPHUCUKIIUIO
MB/I. YTpaTuB CaMOCTOATENBHOCTb, OHA,
K COXAJIEHHUIO, JIMIIWJIACh W JOCTyId
K MNOJIHOY MH(POPMALMUA U CBOUX IPE-
JKHUX ITOJINTHYECKNUX (PYHKITHH. [ToMHMO
DeepaTbHON MUTPALTMOHHON CITyKObI
MB/I Tenepb CyIECTBYIOT OOJIACTHBIE
MEKBEJOMCTBEHHBIE KOMHUCCHH ITO MUT-
PALMOHHON ITOJIMTHKE M MEXKBEJIOM-
CTBEHHAsI KOMHCCHA 110 MUT'DALMOHHON
ITOJINTUKE NIPH IPABUTENLCTBE. 3-3a Ta-
KOTI'O paCHblIEHHsT (PYHKIMIA IOCYAapCT-
BO IIPAKTUYECKU YTPATUIO MO3ULUN
B YHNPAaBJIEHUHU MUIPALMOHHBIMHU IIPO-

JIM JOCTOWHO JKUTH, IIOJIy4aTh 0Opa-
30BAHHE, OOECIIEYUBATDL CEOS U CBOU
CEMbH MATEPUAIBHO, 3AIMHUIATBCI OT
HEPAa3PCIIUMBIX IIPABOBBIX IIPOGIEM
U JUCKPpUMUHALIMU U T.JI. Kpome Toro,
B OOIIECTBE JOKHO CPOPMHUPOBATH-
Cs1 TO3UTHBHOE OTHOIIECHHUE K IIepece-
sieHaM. Ho 4to npoucxoguT Ha jene?
Hanpumep, He yCHeInu HAMAJUTh BbIIa-
49y CCYZI Ha TTIOKYIIKY KBAPTHUP, KAK ITOJIN-
THUKA U3MCHWIACH, U OBIIO MPEIOXKE-
HO CTPOUTH JKWIbE LIEHTPATUIOBAHHO
U CTABUTH BCEX B OYEPE/Ib HA €T'O IOy~
dyeHue. AGCOJNIIOTHO HEMOHSITHO, 3a4YEM
obecneuynBaTh OECIUIATHBIM >KHUJIbEM
BCEX, €CJIU CCYZABI OBIIU BO3BPATHBI-

OAHO 13 COMbIX CTPALUHLIX TPAreAnn Hale CTPAHbI — TO, YTO
MACCQO CMNOCOOHbLIX MOAOAbLIX AKOAEN, MOAYYMB OOPOA30BAHME
B Poccum, MOryT peaAmn3oBaTb CeBs TA€ YTOAHO, TOABKO HEe
B CBOEN CODBCTBEHHOWM CTPAHE.

I'MX CTPaH, U JIPYI'Or'o MyTH CTA0WIN3a-
LMY JEMOTPAPUIECKON CUTYallMH HET.
Korza nacesenue crapeer, a TPyJOBble
PECYPCHI UCTOIAIOTCA (HAIPUMED, B 60-
rareix Hopserumn n Isenuu KOpeHHOE,
COLIMAJIBHO 3AUIEHHOE HACEJIEHUE HE
WU/IET HA HEKBATU(PUIIMPOBAHHYIO pabo-
Ty), FOCYJapCTBA BBIHYKJEHBI IIPUBJIE-
KaTh MHOCTPAHHYIO HAEMHYIO PA00OYYIO
CUJTy, HECMOTPA Ha TO, YTO 3TO MEHAET
3THUYECKYIO CTPYKTYPY HaceyleHus. Bo
PpaHIMU, HAIPUMEDP, YTOOBI Y34KO-
HUTb HEJIEraysios, B 1997 1. 6b11 NPpUHAT
HOBBI 3aKOH O I'DAXKAAHCTBE, U I'DAXK-
JaHaMu PpaHIyU CTAIM HE TOJIBKO TE,
KTO POJMJICS B 3TOM CTpaHE, HO M BCE
aetu 1o 18 ner. Cpazy ke NpPOu30IIeE
PE3KUI CKAYOK YUCAEHHOCTH Hace-
JeHus. BrpoueMm, moJOOHBIE TEH/IEH-
MU HAOJIIOIAIOTCS BO BCEM 3aMaHOM
Espomne

— Kmo 6 nawmeii cmpane ocyujecm-
énaem KOHMPONb HAO MuUzPauuoH-
HbIMU nPpOoUeccanu?

— B aavane 2001 r. mocie JOArux co-
IJIACOBAHMI U OIOPOKPATUYECKUX IIPO-
BOJIOYEK MUI'DALIMOHHAsA CIy’KOa cHaYa-

neccamMu. I CYMTAIO, 3TO MPOU3OILIO
TIOTOMY, YTO y TIPABUTEIBCTBA BCE BPE-
MsI HAXO/IWJINCh OOJIEE BAXKHBIC 32/1A4H,
a MUTPAIHIO U JIeMOTrpadUIo, HE OT/AABAs
cebe oT4eTa B UX 3HAYUMOCTH, IIPOCTO
YIyCKaJIA U3 BULY.

- Kaxum cnocooom moicHo npu-
aneus mpPyoocnocooHoe naceaenue
u3 cmpan oaudNCHe20 3apPyoencoa?

— JIJ1s1 TPEOIONIEHHUST OCHOBHBIX MUT-
PallMOHHBIX MPOGJIEM HYKHBI OYEHB
GOJIBIITHE CPEJICTBA, HO, C JPYTOH CTOPO-
HBI, MHOT'ME€ BOIIPOCHI MOKHO PEITUTD
«MaJIOM KPOBBIO».

Kak mpaBwiIo, MUTPAHTHI U3 GBIBITHAX
co103HbIX pecnybnuk CCCP — 31O BBI-
COKOKBaJIM(PUIIMPOBAHHBIE U 0OPA30-
BAHHBIE CHEIUAJINCTE, B OCHOBHOM
SKATEMN KPYITHBIX TOPOIOB, T.€. JIIO/IH,
BIIUTABIIHE CTEPEOTHUIIBI TOPOJICKOTO
o6pasza xku3HHu. st TOro 4To6s OHU
TIPUHSJIN PEMIEHNUE TIEPEEXATH, 4 3ATEM
JIETKO aJJalITHPOBATINUCEH U MOTHOCTBIO
WHTETPHUPOBAIIUCH B POCCUICKOE O6-
HIECTBO, HY’)KHO OOECIIEYUTh UM 6J1aro-
NPUATHYIO 0OCTaHOBKY. Heob6xoaumo
CO3/IaTh YCIOBUS, TTO3BOJIAIOIINE JIIO-

MU, UX IPEJIIOIAraJ0Ch BbIJABATD IO/
O4YE€Hb HU3KMHU IPOLIEHT TOJBKO pa-
OOTAIOIMIMM JIIOAAM, KOTOPBIE B COCTO-
AHUM CO BPEMEHEM BEPHYTb JEHDBIM.
B ouepenp Ha Kuibe UMENO OBl CMBICI
CTABUTb TOJBKO MaJI000€CIeYEeHHbIE
ceMbd. Kak TOJBKO BBIACHUIIOCH, YTO
CCY/IBI BbI/IABATHCA HE Oy/IyT, TEMIIBI I1€-
peceieHnsa CHU3UIINCD, T.K. IO HE I'0-
TOBBI CHUMATbCA C HACHMKEHHBIX MECT,
9TOOBI IOTOM I'OJIAMH IOTHUTHCS B OOIIIE-
JKUTUAX WA HAd CbEMHBIX KBAPTUPAX,
OKM/IAsA, KOI/IA MOJOMAET UX OYepPEND
Ha Xuibe. CBOU KBAPTUPHI B OJIMKHEM
3apy0OeKbe MUI'DAHTBI MOTYT IPOJATH
TOJIBKO 34 I'POIIH, HA KOTOpblE B Poc-
CHUM PEAJIbHO KYyIIUTb PA3BE YTO JOM
B CEIbCKON MECTHOCTU. Hexoropnie
TAK U J€J1aI0T, HO MHOI'UX HOJOOHDIE
MEPCIEKTUBDI HE YCTPAUBAIOT.
Coryamenus O IepecesIeHax U 3a111-
T€ UX IIPAB ITOJITMCAHBI IIOYTH CO BCEMU
crpaHaMu bantun n 3akaBkasbs. A BOT
¢ Kazaxcranom, HamMUM OJUKANUIINUM
COCEJOM, MOKA HE 3aKII0YEHO, YTO CO-
3/1aeT paj TpygHoCcTen. Hanpumep, npe-
suseHT H. Hazap6aes BeIYCTWI YKa3, )

B Mmupe Hayku

L]




MHEHHE

HeobxoAMMO CO3AQTb YCAOBWSI, MO3BOASIKOLLME AOASIM AOCTONHO
YKNTb, MOAYHATb OBPA30BAHME, OBeCcnednBaTb CeBs M CBOM CEMbBU
MATEPUAABHO, MPOTUMBOCTOSITb HEPA3PELLUMMBIM MPABOBLIM
MNPoOBAEMAM 1 AUCKPUMUHALIAN,

COIJIACHO KOTOPOMY IIPOZATDH KBAPTUPY
MO’KHO TOJIBKO IIOCJIE TOI'O, KaK 4eJIO-
BEK IPOXKHUJI B HEH 15 j1eT. 3anpeneno
NpOJaBATh KBAPTUPHI OBIBHIUM BO-
eHHocayKamuMm COBETCKON ApMuu,
B PE3YBrarTe 4ero opuIepcKue CEMbU
3344CTYI0O 6POCAIOT BCE U IIEPEEZKAIOT
B Poccuio mpakrudyecku 6e3 CpeicTs
K CyHIECTBOBAHHIO. Bonpoc 0 Bo3Mme-
EHUH yIepOa 32 YIPAYEHHOE KUJIbE
U HUMYIIECTBO IIPH JIIOOBIX OOCYX/e-
HUAX OOBIYHO CHUMAETCH C IMOBECTKH
JIHSI y’KE€ HAa YPOBHE 3KCIIEPTOB M HU
pas3y HE NOAHUMAJICA HA BCTPEYAX IJIaB
rOoCyZapCTB WJIM MNPABUTENBLCTB. XOTH
POCCHICKAsA CTOPOHA B CJIydyade KaKMX-
TO VIYIIEHHUH I'OTOBA PACCMATPUBATD
BOIIPOC O BBIIUIATE KOMIEHCAIMIA «U3
CBOETr'O KapMaHa».

— Kaxue muzpavwuonnvie npouec-
Cbl HAOO CIMUMYAUPOEAMD, UMOObL
NOAYUUMDS NOJOHICUMENbHBLIL 0eMO-
epapuueckuii u IKOHOMUUECKUTLE
agppexm?

— Bo-nepsbIX, HEOOXOJUMO OO -
PATH IPUTOK PYCCKOA3BIYHOM MOJIOE-
JKU U TPYAOCIOCOOHOTO HACEJIEHUU U3
CONpPEENbHBIX I'OCYIAPCTB U HOAJED-
JKMBATh HAUIUX COOTEYECTBEHHHKOB
32 pyo6exKoOM. BO-BTOPBIX, [JOJIKEH
OCYIIECTBIATLCA KOHTPOJb 34 UMMMI'-
pauuei. Ilpuyem pedb HUAET HE O 3a-
MNPETUTENbHBIX MEPAX, TAKUX KAK Jle-
nopranus (XoTd, KOHEYHO, 3JIOCTHBIX
HEJIETaJIOB HYKHO BBICEATH U3 CTPA-
HbI), 4 00 UHTErpalM IePECEIEHIIEB
B COBPEMEHHYIO OOLECTBEHHO-TIOIN-
TUYECKYIO U dKOHOMMYECKYIO JKM3Hb
Poccun. B-Tperbux, HEOOXO/IUMO Ha-
JIAAATD YIIPABJIE€HHUE TPYJAOBOM MMI-
panuer. Ciaeyer He TOJIBKO BBIAB/IATD
MHOCTPAHHBIX T'PAX/JaH, HEJEraJbHO
paboTanux y HAC, HO U JOOUBATHCS
TOT'O, YTOOBI POCCHUAH NIPUHUMAIN HA

paborty 3a pydexxom. Korja kakas-in6o
UHOCTPAaHHAd (pUpMa IOAIMCHIBAET
TPYJOBOE COTJIAIEHUE C KOHKPETHBIM
CHELUATIUCTOM, 3TO, KAK IIPABUJIO, IIPU-
BOJMT K €Ir0 aMurpanuu. Heo6xoamumo
34KJII0OYUTh C €BPONEHCKUMH CTPAHA-
MU JJOI'OBOPBI, B COOTBETCTBUHN C KOTO-
PBIMU DOCCHUHICKHME TPDAXKIAHE COBEP-
HMIEHHO O(PUIIUAIBHO UMENHN OBl IIPABO
BBIE3KATH HA pabOTy 34 I'paHUIly HaA
ONIPEJEJIEHHBIN CPOK, IO MCTEYEHUN
KOTOPOTI'O MOTJIU 6Bl BEPHYTHCA. C O]I-
HOW CTOPOHBI, OHU TAKUM O6pPa3OM
YBETUYUBAIN OBl COOCTBEHHOE OJ1aro-
COCTOAHHME U BHYTPEHHHUU JOXO/]] CTPA-
HBI, 4 C PYIOA — 3TO €JUHCTBEHHBIN
CIIOCO6 MPUOCTAHOBUTD SMUI'DALIUIO U
YTEUKY YMOB.

— IHouemy ona npoucxooum?

— K coxaneHuro, ara TEHJAEHIIUA
Pa3BUBAETCA, M CBA3aHA OHA HE TOJIb-
KO C TATOTAMU POCCHUMCKOM >XKU3HU.
B cBsA3u ¢ nporeccamu 11106ann3anun
A CTAOWIM3ALMUA HACEJIEHUA B MHPE,
U3MEHEHUEM BO3PACTHOI'O COCTABA
HACEJIEHUs, PECTPYKTYPU3ALUEN TIPO-
MBIIIJIEHHOCTH OOpAa30BAHUE NPEBPaA-
TUJIOCHh B MOIIHENIIUN PECYPC T'OCY-
JapcTsa. ITapaloKe 3aKII0YAETCS B TOM,
YTO MBI, UMEs OJIHY U3 JIyUIIUX CUCTEM
06pa30BAHNUA B MUPE, HE HCIOJb3Y-
€M €€ IOTEHIIMAJI B CBOUX MHTEPECAX.
OZHOM M3 CAMBIX I'OPbKHUX Tpareaui
HAaIIEX CTPAHBI 1 CYUTAIO TO, YTO MACCA
CIIOCOOHBIX MOJIOJBIX JIIOJIEH, TIONYYHUB
obpasosanue B Poccum, moryr pea-
JIN30BATH CEOS I7l€ YIOJHO, TOJNBKO HE
B CBOEHN COOCTBEHHOI CTPAHE.

Panpiie y Hac npeo6siajana 3THAYEC-
Kas SMUT'PALMs — HEMELKAA, EBPEHCKA.
Ceruac, KOIVIa T€ M3 HHUX, KTO XOTEN
YEXATb, YK€ CHEIAT 9TO, Mbl HAYMHAEM
TEPATH CAMBIX TAJAHTIUBBIX, CAMBIX
LIEHHBIX, CAMBIX OOPA30BAHHBIX MPE/J-

CcTaBUTEIEN BCEX HAITMOHAJIbHOCTEN Ha-
1€ CTPAHBL

Oco60€ BHUMAHUE HAJIO Y/IEIATD ITOJIN-
THKE MPOTEKIIMOHU3MA NIPH 34CEJIEHUN
HAIIUX HPUTPAHUYHBIX TEPPUTOPHUH.
JIJ1s1 3TOro HEOOXOIMMO 34/IEHMCTBOBATH
3KOHOMUYECKUE PbIUATH, TIPEXK/IE BCETO
MAaTEPUAJIbHBIE CTUMYJIBI, KOTOPBIE K-
THBHO HUCIIOJIb30BAJIUCH EMIE IIPU COBET-
CKOM B1aCcTU. OJIHAKO MATPUOTUUECKUE
JIO3YHI'H, IPU3BIBAIOIINE JIIO/IEN OCBAU-
BaTh [lanpHui BocTok u CUOUPS, CETO/I-
Hs He paboraioT. HEo6X0quMO TaKKe
OOOCHOBAHUE T'PAHUIL JIONYCTHUMOCTH
Ipu OOPA30BAHHUH B NPUIPAHUYHBIX
PETUMOHAX JUACIIOP M3 CONPEJEIbHBIX
CTPaH. DTO KACAETCS NPEKAE BCETO KHU-
TANCKOM MUI'PALIMH, 3AXJIECTHYBIIEN HE
TOJIBKO Hal JJanbHUi BOCTOK, HO U TEp-
pUTOPHH BIUIOTH 10 Ypaina. B fAxyrumn,
B I MUpHOM, IJIaBHBIE JEUCTBYIOIINE
JIMIA B TOPIOBJIE — KUTAMNIIBI, NIBITAIO-
IUECS CO3/IaBATDH 30JI0TONOOBIBAIOIINE
U A7IMa30700bIBAIONINE APTEIN, 3AXBa-
THUTB JIECHYIO IIPOMBIIUIEHHOCTD. [Ipo
PBI6OIOOBIBAIOILYIO OTPACIb U TOBOPHUTD
HE IIPUXOJIUTCI — 3TUM IIPOMBICIIOM 3a-
HUMAIOTCS IPEJCTABUTENN CAMBIX Pa3-
HBIX CTPAH.

Hama crpana OTKpeITa ¥ 'OTOBA MIPU-
HATh MHOCTPAHHBIX pabOYNX, HO OHHU
JIOJKHBL MHTETPUPOBATLCSI B POCCUM-
CKOE OOIIECTBO.

— IIpedcmaenaemaumuzpauunyz-
po3y 6ezonacnocmu cmpansi?

— C TOYKU 3pEHUS T'€ONOJHUTUYEC-
KOU U CTPATETUYECKOU COCTABIAIO-
mer HAIHUOHAJIBbHON 6€30MaCHOCTH,
CHHI)KEHHE YHCJIEHHOCTU HACEJECHUS,
MPUYEM MIPEUMYIIECTBEHHO MOJIOJOIO
U TPYAOCIIOCOOHOTO, BBI3BIBAET CEPB-
€3HbIE ONACEHUS. BO BCEM MUPE B MUT-
PALMOHHOM 3aKOHO/IATEIbCTBE CYIIECT-
BYET KBOTHPOBAHHE, KOTOPOE MOKET

80 B Mupe nayku
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MHEHHE

PacIpoCTPaHATbCSA HA OIPEJE/IEHHbIE
BO3PACTHBIE KATEIOPUM, ITHUYECKHE
I'DYNIIbI, KACATbCA BOCCOEAMHEHUA CE-
MEN U TJI. — 3[4€Ch MHOXKECTBO PA3HBIX
acnexkToB. IT03TOMy €C/Iu rocyJjapcTBo
CUUTAET, JOITyCTHUM, YTO C TOYKH 3PEHUA
0€30MaCHOCTH JJUACIIOPHI C APKO BbIPA-
JKEHHBIMM HAIIMOHAJbHBIMU CBA3AMM
B IIPUI'PAHMUYHBIX PAMOHAX HEXeIad-
TEJIbHBI, TO JJOJLKHA OBITH BO3MOKHOCTD
PEryJIMpoOBaTh 3TOT BOIPOC 3aKOHO/A-
TEJIbHO.

- Kax enusaiom na muzpauuonnoie
npoueccot Kyasmypusie arxmoput,
ceasanHsvle 8 nepayio ouepeos ¢ 00-
pa3osanuem?

— B MUIpaniMOHHOM NMOJIMTHKE, OCO-
OEHHO Ha IIOCTCOBETCKOM IPOCTPAH-
CTBE, NPOOJIEMBI KyJBTYypPBl U OOpa-
30BAHUA WUT'PAIOT BCE OOJIBIIYIO POJIb.
349aCTyI0 UMEHHO OHU CTAHOBATCH
OPUYMHOM MUTrpanu. KOCBEHHO 3TO

OTMEYAETCsA, KOTJd PpedYb MAET O TOM,
4TO O6PA30BAHHAA YACTh POCCUAH BO3-
BPAIlA€TCA HA CBOIO MCTOPUYECKYIO
poauHy. B «mepecenennu HapoaoB» Ha
IIOCTCOBETCKOM IMPOCTPAHCTBE OO0JIb-
HIyI0 POJIb OY/IET MI'PATh BO3MOKHOCTD
IIOJIy4EHUs OOPA30BAHUA, KOTOPYIO
npepocrasager Poccusa. Muorue wus
HAIIUX OBIBIINX PECIYyOINK OKA3aIHCh
HECOCTOSTEBHBIMU B POJIU OT/AE/IbHBIX
rocyzaapcts. Ilo nenomy paay npuduH
OHM HE CIIOCOOHBI OOECNEYUTH CBOUM
rpaxkjaHaM oO6pa3zoBaHHME Ha COBpe-
MEHHOM YPOBHE. 1 3TO TOJIBKO yCyryo-
€T OOMUN KpU3KUC. PernonanbHas
3JIMTA IMOCHUIAET CBOMX JIETEN yYUTbCA
B AMEPUMKY MM B AHIJIMIO, 4 TE€, KTO
1nodejHee, CTPEMATCA OTIPABUTL HUX
B POCCUIICKHE, MOCKOBCKHUE BY3bI.
HepasHo mo 3akaszy MuHHUCTEPCTBA
06pa30BaHUs U HAYKU B Poccuiickom
HOBOM YHUBEPCUTETE ObLIA pa3pabo-

TaHa HaydyHad Tema «O BIMAHUM y4ueb-
HOU MUrpanuu Ha (HOPMUPOBAHUE
TPYAOBOTO MNMOTEHIMAIA POCCUICKOMI
denepanyn». Cyrb paboOThl 3aK/II04Ya-
eTcs B TOM, YTO 6a3a POCCHUIHCKOTO
06pa3oBaHud IO3BOJAET NPUHUMATD
MOJIO/IEKb U3 COCETHUX CTPAH, IJI€ €Ie
HE yTpadyeH PYCCKUN A3BIK. B compe-
JENBbHBIX CTPAHAX OIIYTUMO MOCTPa-
J1aJI0 BBICHIEE U CPEJHEE CIELMAIbHOE
06pa3oBaHNE, TOTOMY UTO yEXaIa Mpo-
deccypa, yuaurerns, IPUIEeM HE TOTBKO
PYCCKHME, HO U HAITMOHAJIBHBIE KaJPBL
VuebHass MHUTPAIUS, KOTOPAS MOMXKET
cocrasuth 9-11% B 1oz, Tpebyer HE
CTONBKO (PUHAHCHUPOBAHUS, CKOJIBKO
OPraHU3aIlMOHHO-NIPABOBBIX MEPO-
npuATUn. Pasymeercsa, 3TO HE BXOAUT
B OOsI3aHHOCTHU MMHUCTEPCTBA OOpa-
30BAHMS U HAYKH, 2 TeEM 6osee MB/I.
OJIHAKO KTO-TO JOJIKEH B3STh HA CEOs
Ty MUCCHIO. M

OYEBUJIHOE

HEBEPOATHOE

HA KAHAAE TBU NO NOHEAEABHMUKAM B 00:30

nporpamma C.MM. Kanuubi

D‘-IEBI/I

-HeB

Hoe -
JOATH oe

wlJ CKONBKD HaW OTKPLITWA Yy OHELX
FloToBwnT NpocBALLIEHLR OYX,

11 onbiT, CbiH DLUMGOK TPYAHBIX,

1 reruin, Nnapanokcoa apyr,

W enydain, Gor naobpeTaTens...
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WianocTpaLmm npeAoCTaBAEHb! VIHCTUTYTOM KOCMUYECKUX MCCAEAOBAHMY PAH

OYEBHJIHOE-HEBEPOSITHOE

unecunicaoe K[DOHUK U

o maTtepnanam 6eceabl C AOKTOPOM PUBNKO-MATEMATUHECKMX HAYK W.I. MUTPOGAHOBLIM

Ha cerogna maydyenme Mapca — oaHa
U3 CAMBIX IOIYJSIPHBIX U OYEBU/IHBIX
Tem. M Bee ke KpacHas ranera mmo-mpe-
JKHEMY OCTAETCS IS 3EMJISIH JIAJIEKOM
M TAWHCTBEHHOW HE3HAKOMKOM. YTO
UIIYT U 4TO HAXO/AT yYeHbIE HA Mapce?
KaxkoBbl IepCHEKTUBBI UCCIELOBAHUN
U NOMOIYT JIM OHH HaM IOHATH IPO-
6J1eMbI HAIIEH COOCTBEHHOM TIJIAHETHI?
O6 3TOM U MHOI'OM JIpyroM Ipoeccop
Cepren Ilerposuu Kanuna 6ecenoBain
C 3aBEJYIONINM JIAOOPATOPUEH IaMMa-
CIIEKTPOCKOTIMU MHCTUTYTA KOCMMU-
YECKUX HUCCJIEIOBAHUI, JOKTOPOM (pU-
3UKO-MATEMATUYECKUX HAyK Hropem
TeopruesnyeM MuTpo@paHOBbIM.

A1anbl 60AbLLOIO NyTU

B pamkKax COBpeMEHHON HAyKH BblIZlE-
JIAIOTCA TPU dTana usydeHus Mapca. Mx
MOJKHO YCJIOBHO OIIPEJE/IUTDH KAK CIIe-
KyJIATUBHO-HAOJIIOATE/IbHbBIMA, MedTa-
TEJIbHO-TEPOMYECKUIT M IPArMATUYEC-
Kui. TIepBbId HA4YaICA C ONTUYECKUX
HAO6JIIOJEHMIT UTATBAHCKOI'O 4CTPOHOMA
[>xoBanHU BuppknHno Cxkuanapeiiu
B 1877 I, KOTOPBII B MOIIIHBII TEIECKOII
PasIvIg/Ien Ha MIOBEPXHOCTU IUTAHETDI Ka-
HaIbl 1 MOps. O4epTaHus KaHAJIOB Ha-
BEJIM ACTPOHOMOB Ha IPEANONIOKEHNE
00 X UCKYCCTBEHHOM IIPOUCXOKIACHUMU.
B pesynsrare He TOJNBKO OOBIBATEIIH,
HO M HAy4yHasd OOINECTBEHHOCTDH IPAK-
TUYECKU HE COMHEBAJIUCH B TOM, YTO HA
Mapce CylecTByeT JKM3Hb — M HE IPOC-
TO JKHU3Hb, 4 PA3yMHAs, TEXHOJIOIHMYECKH
pasByTad UUBUIN3ALMA. BropoueMm, cam
CKuarnapesum CYUTI OA0OHOE MHEHUE

HEOOOCHOBAHHBIM. B M3BECTHOM CMBIC-
Jle MMEHHO BEPA B BO3MOKHYIO BCTpEUy
C OpaTbAMHM IO PA3yMy BCKOPMHJIA LIETYIO
1€y KOCMMYECKHX POMAHTUKOB, KO-
TOPBIE B JIETCTBE 3a4YUTHIBAINCH «BOMHOM
MHpPOB» lepbepra Yasica u «A31uTon>
Anexces ToncToro, a 3aTeEM OTKPBUIU 3Py
KOCMHUYECKUX HCCIIEJOBAHUN U BMECTE
C HEN — BTOPOU, FEPOUYECKUN ITAIT U3Y-
JyeHusa KpacHOI IJTaHEeThL.

ITepspIrt 3a11yCK K MapCy IbITAICA OCY-
mecteuTh CIT. Koporses eme B 1960 1. —
OH HAMEPEBAICA JOCTABUTH Ty[ad [ABA
JIETATENBHBIX arrapara (Gm. puc. 6Hu3Y),
KOTODBIE C/Ie/Iann Obl CHUMKH ITOBEPX-
HOCTH KpaCcHOM TUIaHETHI C OIIM3KOIO pac-
CTOSHUSA U TIO3BOJIM/IM ObI HAKOHEL] YBH-
JIETH ATy W/IA HAIIMX TIOTEHIUAIbHBIX
IPOTUBHUKOB U3 «BOMHBI MUPOB». BCiO

SKM3HB HAZIESUICS OOGHAPYKUTh BHE3EMHO

pasyMm BBIIAIOIMINUICA COBETCKUU ACTPO-
¢pusuk M.C. [IIKIOBCKHH, HO B KOHIIE KOH-
LIOB IPHIIIEN K CKENITHYECKOMY BBIBO/TY OO
OJJMIHOYECTBE YEJIOBEKA BO BceeHHOmM.
W yxacnynca aromy. MU3BeCTHBIN aMepu-
KAHCKAH 4CTPOHOM M IONYJIAPHU3ATOD
Hayku K. Caran 3aHMMa/ICa TIOMCKOM JKU3-
Hu Ha Mapce (mpoexrt «Bukuar» 1976 1)
U PaspabaTbiBajl IIPOTPAMMY OCBOEHUSA
YEJIOBEKOM 3TOM IUIAHETHI, Ul YETO Ha-
MEPEBAICA UCIIOIb30BATh COBETCKYIO Pa-
KETY-HOCHTEJIb «DHEPI US>

B 60—70-¢ IT. 11e/1ast 3CKa/IPa COBETCKUX
U AMEPUKAHCKUX alIapaToOB yCTPEMM-
J1ack K Mapcy. Mckany, KOHEYHO, yKe HE
«CMYIJIBIX M 30JIOTOIVIA3bIX> MAPCUAH U3
Hosesu1 P. Bpagbepy, HO NPU3HAKU IPU-
CyTCTBUA HA Mapce XOTb KaKMX-HUOYIb
JKHBBIX CyHIECTB. Toraa Ka3aaoch, 4To CTO-
WUT TOJIBKO YCIIENIHO MOCAUTh HA IVIAHETY
UCCJIEAOBATEILCKUI ATIIIAPaT — U MOKHO
JIOCTATOYHO IIPOCTBIMU CPEZCTBAMM yCTA-
HOBHUTDb TaM HAJIMYHE KU3HU. DTO ObUIM
CMeJIbIE 3AMBICIIBL, HO «(POKYC HE YAAJICS>.

BrnipoueM, yke TOrza Tpe3Bble I'OJIOBbI
YTBEDPIKJIAIHM, YTO ITOJOOHBIE BEIIU TaK
MPOCTO HE Ae1aIoTcsA. Ceryac Mbl 3HAEM,
4TO OHM ObLIN NIPaBel. HO TO 6bl1a a11oxa
JIEP3HOBEHHBIX (PU3UKOB-POMAHTHKOB,
6€3 UbUX YCHUJINH HUKAKOM IPOPHIB HE-
Bo3MOxeH. K cepennne 70-X IT. MeuTa-
TEJIEN TIOCTUIJIO pa3odapoBaHue. Mapc
CyX, XOJIOZIEH U MEPTB, HUKAKOU KU3HNU
TAM HET M ObITb HE MOXKET — TAKOB ObLI
BEPJUKT. MHTEpEC K HAIEMY KOCMHYEC-
KOMY COCEJly IIOYTHX, OJHAKO HUCCIIESO-
BAHMSA IPOJOJDKAINCD. TaK HAYa/ICA Ode-
PeEAHON JTaM — NEPHO] TNTAHOMEPHON

B Mmupe Hayku




OYEBHJIHOE-HEBEPOSTHOE

MOYXET OKQ3ATbCS, HYTO B TAYOUHHLIX AEASHBIX newepax Mapca
CTPYSTCST PYy4ybU, TEKYT PEKWU, KOTOpble BMAACKT B 03€epda.
A B reotepMOAbHbIX OOAACTSIX C MOBbILLEHHOW BYAKOHUYECKOW
AKTVBHOCTBIO BMOAHE MOTYT OblTb «MHKYOQATOPHbLIE» YCAOBUST AAS

3APOXKAEHNS XKM3HN.

ParMaTUYHON PaboThl, OCHOBHAS 11E€/Ib
KOTOPOM — M3Y4UTh NPUPOJHYIO CPEIY
IUIAHETDL, TIOHATD, KAKOKM OH4 ObLIA B IIPO-
[IUIOM, KAKOBA CEMYAC M HACKOJIBKO IIOJTy-
YEHHBIE 3HAHMA IOJIE3HbI I TIOHUMAHUA
MPOLECCOB, TPOUCXOJMBIINX Ha 3EMIIE.

TAK 4TO )Ke Mbl ULem?

Vuenble — HapoJ, ynpsimeli. He oOHa-
PykuB Ha Mapce akTHUBHOM OHOChEpHI,
TIPUHAIIMCD UCKATH CAMBIN TJIABHBIN ITPU-
POJIHBIN PECYPC — BOJLY, IIOCKOJIbKY 6€3
HEE JKU3Hb B IPUHIMIIE HEBO3MOXKHA.
Ha cospemennom Mapce Xuakas BOJA
MI'HOBEHHO MCIIAPAETCH, A IIOTOMY €€ 3a-
MAChl MOKHO OOHAPYKUTH TOJIBKO B I1O-
JIAPHBIX IIANKAX WIK B TDYHTE YMEPEHHbIX
mupoT. Passeaka Ha Mapce <«BOJAHBIX
MECTOPOXKIAEHUI» — OJJHA U3 OCHOBHBIX
32/1a4 JJAHHOI'O 3Talad U3ydeHusd Mapca.
VX oGHapyXeHHE U UCCIIEN0BAHUE IIOMO-

JKET MOHATb, €CTh JIU TAM «Oa3UCHI» IPUMH-
THUBHOM )KM3HU WIN IIPU3HAKU €€ CYIIECT-
BOBAHUS B ITPOIIIOM — MAJIEOKU3Hb.
Bospacr 3emnun m Mapca ojauHa-
KOB U COCTABJISIET OKOJIO 4.5 MIIPJ,. JIET.
M3BeCTHO, 4TO HA 3E€MJIE JKU3Hb B IIPO-
CTeENMNUX (POopMaxX 3aPOANIACH OKOJIO
3 MJIPJL. JIET HA34/l, U €€ COTHU MWIINU-
OHOB JIET TMTOHAJOOWINCH HA TO, YTOOBI
BO3HHKJIM MHOT'OKJIETOYHBIE OPI'AHU3MBI,
PAaCTEHUA U IPUMUTUBHBIE KUBOTHBIE.
JItoim sxke B MaCIITabax 3BOJIIOINU TI0ST-
BHJINCh OYKBAJIbHO HECKOJIBKO MI'HOBE-
HUM TOMY Ha3a,. MccmeoBanmus noKkasa-
JIM, YTO HA CAMBIX PAHHHX 3TAIaX CBOET'O
passuTHs 3eMIst 1 Mapc OYeHb ITOXO/IU-
JIM JIPYT Ha JIpyra — 3TO ObUIM TEIUIbIE
W BJIAKHBIE TJTAHETHI, HO BIIOCJIECTBUH
MX 3BOJIIOLMS MOIJIA PA3HBIMH ITYTSMHU.
IToaTOMY BIIOJTHE BEPOSATHO, YTO HA 3aPE
TYMaHHOM IOHOCTH KpacHas mnianera,

TAK K€ KaK M Hallla 3eMJIsi, MOTJIa OBITh
HaCeIeHa IPOCTEHITMMU OPTraHU3MAMMU.
Ecmm »xe OKakeTcs, 9To »KU3HU Ha Mapce
HHUKOI/IA HE ObLJIO, HEOOXOAMMO Y3HATh,
B 4eM JK€ ObIIM €TI0 CYIECTBEHHBIE OTIIH-
yus OT 3eMn. TariHa OTCYTCTBUS KU3HU
Ha Mapce He MEHEEe MHTPHUTYIONAA, YEM
TallHA €€ NPHUCYTCTBHsA. Tak usyueHue
HPUPOAHOM CPE/IBL, KITUMAT4, ATMOCKHEPHI,
I'€0JIOTMU M IIPUPOJHBIX pecypcoB Mapca
BHOBb ITO/IBEJIO UCCJIENOBATENEHN K BEIH-
KMM BOIIPOCAM, BOJIHOBABIIHMM aCTPOHO-
MOB-MEYTATENEN ITPOLUIOTO.

XuBasi nAGHeTa

CHUMKH, NOJay4eHHblE NASA, ICHO 1O-
Ka3bIBAIOT, HACKOJIBKO 4KTHBHA, IEepe-
MEHYHMBA NIPUPOJHA cpeja Mapca. Bor
HECKOJIBKO ITpuMepoB. Ha rianeTe o6Ha-
PY’KEHBI KAHBOHBI, OOPA30BAHHBIC, BO3-
MO’KHO, BOJJHBIMH ITOTOKAMH, KOTOPBIC

Kapta Mapca, coctaeaeHHas A.B. Cknanapeaam no 3apmcoske 1890 .

84 B Mupe Hayku

b 2004



OYEBHJIHOE-HEBEPOSITHOE

TEKJIM Ha NPOTSHKEHUHN JIJINTEIBHOTO
re0JIOrMYECKOro BpeMeHu. ITpu a1oM 13-
BECTHO, YTO HA ITIOBEPXHOCTH CETOAHSAII-
Hero Mapca Bo/Ja B KHUJJKOM BHJIE CYyLIECT-
BOBATb HE MOJKET, T. K. OH4 MI'HOBEHHO
HUCIAPAETCA U COXPAHAETCA TOJBKO Ha
ITOJIAPHBIX MIAIIKAX B BUE JbAd. OIHAKO
KaHbOHBI HAXOJATCA B YMEPEHHBIX IIH-
pOTax U OYEHD ITOXOKU HA 3EMHbIE OBPA-
I'l ¥ JIDyTHE MOJOOHbBIE I'€OJIOTHYECKHE
ob6paszoBanud. bonee Toro, ecam cpas-
HUTb CHUMKU OZJHOI'O U TOI'O K€ ydacCT-
Ka, C/IEJIAHHBIE B PA3HbBIE I'O/Ibl, 3AMETHDI
U3MEHEHHU 3TUX CTPYKTYP: CMEMIAIOTCA
JIIOHDBI, BO3HUKAIOT U ITPONAAAIOT CJIEbI
BEPOATHOI'O U3BEPKEHMSA BOJHBIX [IOTO-
KOB (eM. «B.mupe Hayrku», Ne6 3a 2003 .
Braxcnol Mapc» J1. Kcangomanumu).
Jpyrom npumep IUIAHETHOMW AKTUB-
HOCTU Mapca — CJIOUCTBIN XapaKTEP MO-
BEPXHOCTH B PA3/IMYHbIX 06/1aCTAX. EC/n
CJIOM B Pa{OHE MOAPHBIX IAITOK MOKHO
ObUIO OBl CYUTATH CE3OHHBIMU OTJIOXKE-
HHSAMU, CBA3AHHBIMU C KJIMMATHYECKUMU
ABJIEHUAMMU, TO B Kparepe Iycepa, Harpu-
MEP, Ky/Jla IPU3EMJIWICS 30H], SPiril, OT-
YETIMBO BU/IHBI CJIOUCTBIE JIOHHBIE OCA/I-
KM, HAIIOMUHAIOIIIUE TE, YTO OOPA3YIOTCA
Ha JJHE NIEPUOANYECKH TIEPECHIXAIOIMX
3EMHBIX BOJOEMOB. OYEBU/IHO, B IIPO-
LIUIOH JKU3HU Kpartep Iycesa 6b11 03€poM,
Ky/Ja BIajana O0jblmasg peKa JIMHOU
okoJ10 700 KM, Hecymass ¢ cO60M Comu
PAa3/JIMYHBIX MUHEPAIOB. Bojga ncnapu-
JIACh, 4 MUHEDPAJIbI OCTAIMCh. Mccnenys
OTJIOKEHHS, 'TEOXUMUKUA CMOTYT OIlpe-
JIEJIATH TOCIENOBATENBHOCTD KIMMATH-
YECKHUX IPOLIECCOB U yCTAHOBUTD BPEMH,
KOIJJa OHH IIPOMCXOJM/IM Ha IUIAHETE.
TakoBBI MHTPHUIYIOIIHE IMOAPOOHOCTU
OCYILIECTBIAEMON HA Mapce Hay9HO-UC-
CJIEJ0BATENBCKON IMPOI'PAMMBL.

CpeaAn MOPCUOHCKUX AbAOB

Mapc ABUKETCA IO JUTUIITUYECKON OP-
oure (0Ha B 10 pa3 «3/UITMITUYHEE> 3EM-
HOM), IIPU 3TOM €TI0 OChb EPUOJUYIECKHU
ITOKAYMBAETCA OTHOCHUTEIBHO IIJIOCKO-
CTH OpOUTHL B pe3ysbrare rmiaHera Bpe-
M OT BDEMEHH OYKBAJILHO IOACTABIIAET
11071 COJIHIIE CBOU IOJIAPHBIE IAIIKH, KO-
TOPBIE HAYMHAIOT TAATD, U JIB/BI [IEpEME-
LIAIOTCA BHU3 K KBATOPY. COBpEMEHHDBIE
ITOJIAPHBIE IIAITKH COBCEM HEBEJIMKH, OHI

AoAvHa Maaamm B kKpaTtepe [yceBa (6enast CToeAKQ) MOTAQ CHOPMUPOBATLCS B
pe3yAbTATE PABAMBA PEKN. [OAYOBIM MOKA3AHA OBGAQCTb, B KOTOPOM 3,5 MAPA. AET
HOI3aA, BO3MOMHO, CYLLIECTBOBOA MPAHAMO3HbIN KOMMIAEKC 03ep (MO AQHHBIM MOLA).

€/1Ba MIPUKPBIBAIOT IIOIIOC U JOCTUTAIOT
b 57 muporsl (Ha 3emte — 20°), HO
OKa3aJIOCh, YTO I'PYHT BOKPYI' HUX CKO-
BBIBAET BEYHA MEP3JIOTA.

B Mucruryre KOCMUYECKUX MCCIIEN0-
BaHui PAH GbUT CO3/1aH M yCTAHOBJIEH HA
cryrHuKke Mapca «Oaucceit» opouTab-
Hbllt npu6op XEH/, pa6ora KOTOpPOro
OCHOBAHA HA METO/AAX ANEPHOHN (PU3H-
Ku. CIIyTHHK JIETA€T HA BBICOTE MOPAIKA
400 KM, BBIIIIE MAPCHAHCKOM aTMOCde-
PBI, TONIIUHA KOTOPOI COCTAB/IAET BCETO
20-25 r/CM2 (st 3emiu 3Ta LUdpPa pas-
Ha 1000 F/CMZ). Tonkas armocdepa Mapca
IIPOITYCKAET I'AJIAKTUYECKHE KOCMUYECKUE
JIy4H, KOTOPbIE BEIOUBAIOT U3-T10/] ITOBEP-
XHOCTH I'aMMa-U3JIydEHUE U HEHTPOHBDIL.
IIpu6op anmapara «OAuccen» «BUIAT>
BO30YKJEHHOE KOCMHUYECKHMHM JIydaMU
AJIEPHOE U3JTyYEHUE C ITIOBEPXHOCTH ILIA-
HeThL. HENTPOHBI U raMMa-JIydy 4yBCT-
BYIOT BOJIOPO/I — BEJIMYMHA MX IIOTOKA
U CIIEKTP MEHSIOTCSA B 3aBUCUMOCTH OT
TOI'O, €CTb JIX BOJOPOJ, B IPUIIOBEPXHO-
CTHOM CJIO€, M CKOJIBKO €I'0 10 OTHOIIE-
HUIO K OCHOBHOMY I'DYHTY.

Takum 0Opa3oM, yUEHBIE MOTYIHUIN
BO3MOXHOCTb 3aIVIIHYTh Ha 1—2 M B IV1yOb
Mapca. OKa3a10Ch, YTO BOKDPYT HOJIIPHbBIX
1aroK 710 60° CEBEPHOU U IOKHOM IINPO-
ThI IPOCTUPAIOTCSI OTPOMHBIE ITPOCTPAH-
CTBA BEYHOM MEP3JIOTHI C 6OraThIM CO/IEP-

JKAaHUEM BOJIbI (OKOIO 30—-50% 110 Becy).
Te. pakTUIECKN pedb WIET O CJIOSX JIbJA,
MEPEMEMAHHBIX C IIPOMEP3IINUM I'DyH-
TOM. JIJI1 Y9EHBIX OCTAETCA 3aI'd/IKOM X
MPOUCXOKAECHUE — OTKY/A B35JI0OCh CTOJIb-
KO BO/Ibl, IOYEMY OHA HE MUCIAPUIACDH?
B CKOpOM BpeMEHHM Ha MEXIUIAHETHOU
KOCMHYECKOU CTAHIINHN «MapC-3KCIIpecc»
3apaboTaer pajap, KOTOPBIA ITO3BOJIUT
OIPEAETUTD TONIMHY JIEAAHOI'O TTIOKPOBA
BEYHOI MEP3JIOTHI, KAK 3TO ObUIO CAEIAHO
B AHTapkruje. Torjga CraHer siCHO, UAET U
peYb O HECKOIBKUX METPAX JIb/IA WJIU O Lie-
JIBIX 3aMEP3IINX OKeaHax. Mccnegosanus
Ha CTAHIUU «BOCTOK> B AHTAPKTH/IE T103-
BOJIWJIA OOHAPYKUTD B JIEZAHOM ITAHLIUPE
03€epa, I7i€ TEMIIEPATYPA BOZBI COCTABJIAET
0° C. BeposITHO, ITOIOGHOE «PACTUIABICHHC
JIbJIA HA TVTyOUHE OI PAHUYMBAET MOITHOCTD
JIEIIHOTO IOKPOBA. Toraa MoKeT OKa3aThb-
€1, 9TO B IVIYyOMHHBIX JIEJIAHBIX ITEmepax
Mapca CTpyaTCs py4dbH, TEKYT PEKH, KOTO-
PpbI€ BIIAJAIOT BO3EPA. A B T€OTEPMA/IbHBIX
06IACTSIX C HOBBIIIEHHOM BYJIKAHUYECKOM
AKTUBHOCTBIO BIIOJIHE MOIYT ObITh «MH-
KyGaTOPHBIE» YCJIOBUA JIJIA 3APOKIEHUA
JKNU3HU. [T03TOMY yd€eHbIE C HETEPIIEHHUEM
JKYT JAHHBIX, KOTOPBIE MOATBEPIAT UIH
OIPOBEPIHYT HAIMYME BOJAHDIX JIMH3 HA
IyOUHE B JIEHUKAX Mapca. 1o 6yjer
BAKHBIN 1A' K TIOHMMAHMIO €10 IIPUPO/I-
HOM CPEJIbL >

B Mupe Hayku




OYEBHJIHOE-HEBEPOSTHOE

AOCTOBKO W M3y4yeHume rpyHTa cnytHuka Mapca, doboca,
BO3MOYKHO, MOMOXET MPUNOAHSITE 30BECY HOA TAMHOW POXKAEHUS
NAQHET 3eMHOM rpynrbl COAHEYHOW CUCTEMBI.

AeANO TEXHUKUN
Hora yenoBeka €e1ie He CKOPO CTYITHT Ha
3araJIOYHYIO TUIAHETY, U MTOKA EIIE JJAJIEK
TOT 4aC, KOI7IA YETIOBEKY BIIEPBBIE OY/IET
JIAHO YBH/IETB BOCXO/I IByX MAPCUAHCKUX
JiyH. TTOKa MBI PaCIIONaraeM Jauib TEMHU
JAHHBIMHU, YTO MPEJOCTABIAIOT HAM aB-
TOMAaTUYECKHE KOCMUYECKUE ATIITAPATBHI,
paspaboTaHHbIE CIEIUATBHO /151 Mapca
U TIPEHA3HAYEHHBIE ISl PEIIEHUS KOH-
KpEeTHBIX 3aja4. Ceifyac Tam pabora-
10T OPOUTAJIbHBIE ANNAPATHl 4-TO WINA
5-rO MOKOJIEHUS], KOTOPBIE 110 OOBEMY
BOCHIPHUHUMAEMOI UH(POPMAIIUH, MTO/-
BIJKHOCTH, MHOTO(DYHKIIMOHAIBHOCTU
3HAYHUTETBHO MTPEBOCXO/ISAT CBOUX MPE/-
IIECTBEHHUKOB. OHU MPOBOJAT HEUTPO-
HOCKOIHIO U INIOOAJIBHOE KapTorpadu-
POBAHHE TUTAHETHI MTPAKTHYECKHU BO BCEM
JIUATIa30HE 3JIEKTPOMArHUTHOTO HU3JTy4e-
Hus. [TPOCTPaHCTBEHHOE pa3pelieHne
U306paKEHUIT TTOBEPXHOCTH B BU/IU-
MOM CBETE COCTABJIET BCETO HECKOIb-
KO JIECSITKOB MeTPOB. Ha MOJIydeHHBIX
U300PAKEHUAX YIKE MOKHO Pa3TUYUTh
TIOCAJIOYHBIE AMIAPATEI TPEKHUX U COB-
PEMEHHBIX MAPCHAHCKUX SKCTIETUITHT.
IIpu6srTie Ha Mapc 30HAOB Spirit
u Opportunity 3HAMEHYET HOBBIN 3TAIl
U3yYEHHUs TUIAHETBI, KOTOPBIM Xapak-
TEPU3YETCS BBICOKOH MOOWIBHOCTBIO
anmapaToB Ha noBepxHocTH. K coxare-
HHIO, BEK MEXAHU3MOB HEJIOJIOT — TEXHU-
YeCKasi OIIEHKA MPOJOLKUTETBHOCTH UX
PadboThl — OKOJIO TpeX Mecs1eB. OJIHAKO
TAKasl TEXHUKA TTO3BOJIET BBIBECTH HC-
CJIEJOBAHMS Ha 60JIEE BBICOKUH YPOBEHB.
ManruHbI MOTYT CBOGO/JHO MTEPEBUTATD-
€51, IOZIHOCHUTD MAaHUTTY/IITOPOM ITPHUOOPBI
K KAMHIO Ha ITOBEPXHOCTH, A6PA3UBHBIM
WHCTPYMEHTOM CHHUMATh C HETO 3PO3HIO,
3AIABIBATE BHYTPD U T.]I. CKOpee BCETo
B OmpKapIee JeCATUWIETHE MapPCHAHC-
KHE HCCIAEOBAHUA OYyAyT Pa3BHUBATHCS
1O JIBYyM HAaITPaBJIEHUAM: BBIIIOJIHEHUIE
I7I00AJIBHOT'O KapTOrpapUpOBAHUS TIO-

BEPXHOCTH U Pa3pabOTKa IMOABHKHBIX,
MHOTI'O(DYHKIIMOHAJIbHBIX, BBICOKO3(]-
(PEKTUBHBIX POOOTOB /I PabOTHl HA
noBepxHOCTH. 1o Mepe Mmojay4eHus HO-
BBIX JIAHHBIX 4MIApaThl OyAyT INPHUCIIO-
Ca6/IMBATHCSA K KOHKPETHBIM YCJIOBUAM.
Ha ocHOBE HAKOIJIEHHOI'O OIbITA OYAyT
CO3/1aBATBCA BCE O0JIEE COBEPIIEHHBIE Ma-
LM HBI, KOTOPBIM IIPEJCTONT IIPUCTYIIUTh
K CJIEJYIOIIEMY 3TAITy OCBOEHHA Mapca.

TTocagka Ha Mapc NpeACTaBIgeT Onpe-
JIeJIEHHBIE CIIOKHOCTH. Kakoi ObI cJraboi
HHU ObUIa MAPCHUAHCKASI aTMOC(hEpPA, ITPpH
CHIDKEHMH 10 HEOGJIATONPUATHOM Tpa-
E€KTOPHU KOPA6JIb B HEM NEPETrPEBACTCA
n cropaer. OJIHAKO OHA HEJOCTATOYHO
IJIOTHAS, YTOOBI IOJIHOLLEHHO MCIIOIb30-
BATb [TAPAIIIOT I CHIDKEHMA. MapCcOXOzbl
Spirit v Opportunity CaliINCh HA TUTAHETY
IIPU TIOMOIIX HA/IyBHBIX IIAPOB (HE 6yb
HUX, CKOPOCTb IIPU3EMJIEHHS COCTABHIIA
661 60 KM/49). U BCE ke B TIOJJOGHOM aT-
MocC(hepe CO BDEMEHEM MOXKHO OY/IET IPH
HEOOXOAMMOCTH UCTIOIb30BATh A9POCTA-
TBI, IJTAHEPBHI, CAMOJIETHL

3arAsiHem B 6yayLuee
TI1aHUPOBATB, 4 TEM GOJIEE TTPOTHO3UPO-
BAThb PE3Y/IBIATHI KOCMUYECKHUX UCCIIEO-
BAaHUH — JIEJIO CIIOKHOE, TOCKOJIBbKY HUK-
TO HE 32CTPAXOBAH OT HEY/A4, aBAPUH,
OIIMOOK, KOTOPBIE CPa3y OTOPACHIBAIOT
pabory Ha 5—7 ner Hasaz. [1o cratucTu-
K€, YCIIEXOM YBEHUMBAETCS JIUIIIb TTOJIOBH-
Ha 33/[yMaHHBIX ITIPOEKTOB. A BEJIb HA TO,
4TOOBI IPOJYMATh, Pa3padboTaTh U OCY-
IIECTBUTD 3AMBICET, TPEOYETCS 3aUACTYIO
HE OJIVH JIECITOK JIET. OIHAKO MPETIONO-
JKHM, 4TO B OJIIDKAMINIEE JECATUICTHE 32a-
JIaYN KOCMHUYECKUX HCCIEIOBAHUH O1a-
TOTIOTYYHO BBITIOJTHEHBL. YTO Jasbine?
Ckopee BCETO CJIEAYIOMME MPOrpaM-
MBI Oy/TyT HaIeJIEHBI Ha JOCTABKY I'PYHTA
¢ Mapca, 0COOEHHO €C/IH YAACTC s OOHA-
PYXHUTB TPU3HAKH JIPEBHEI WIN COBPE-
MEHHOM KM3HCHHOM aKTUBHOCTH. Ecinun

TAKOBbIE OY/IyT BBIABJIEHBI B 0A3UCE WIN
B I'€OTEPMAJIbHOU 30HE, B IIEPBYIO OYe-
peab BCTAHET BOIPOC, CJIEAYET JIM CPA3Y
BE3TU OOPA3IBI HA 3EMJIIO WIH JIy4IIe
HUCCIENOBATh UX HA MECTE B CHELMATIb-
HOM 712a60PaTOPHU, YTOOBI HEHAPOKOM
HE 3aHECTU Ha HaIly IUIAHETY HEBEJO-
MbIE€ MUKPOOPIAHU3MBL. EC/n e HHUKa-
KHMX IPU3HAKOB JKM3HU OOHAPYKEHO HE
OyJIET, BOIPOCHI OTHAAYT CAMU COOOM.
B paMKax pOCCHHCKON KOCMHYECKOM
IIPOTPAMMBI  PA3Pa0ATHIBAETCA TUIAH
JIOCTABKH I'DyHTA HE C CaMOro Mapca,
a c ero crnyrHuka — Pobdoca.

®oboc
CrryrHuku Mapca @o6oc u JleiMoc 6b11u
OTKPBITHI B 1877 I aMEPHUKAHCKHUM ACTPO-
HOMOM Acadom XOJIOM, 4 HOYTH CTO
sier crrycrd, B 1971-1972 1, ocymecTsiie-
Hbl MEPBbIE HAOMIONEHUA U I1OJIyYEHBI
n306pakeHus1. CyleCTBYET HECKOIbKO
BEPCUI O NPOUCXONKAECHHUN ITUX Hebec-
HbIX TeJL Ipeanonaraercs, B 4aCTHOCTH,
YTO 3TO JIMOO 3aXBAYEHHbBIE I'PDABUTALIU-
OHHBIM TIOJIEM ACTEPOW/IBL, JTMOO OHU 06-
PA30BAIMCh BMECTE C MapCOM U3 TIPOTOIT-
JIAHETHOT'O BEMECTBA HA OPOUTE TUIAHETDL
Hexoropsble yuyeHbIe CUUTAIOT, YTO JIermMOocC
1 POOOC — OCKOJIKH HEKOI/IA CYIIECTBO-
BABIIErO 6OJILIIOIO CITyTHUKA Mapca.
PoOOC KPYIHEE CBOETO OpaTa, UMEET
OKOJIO 26 KM B IIOIEPEYHNKE, TPAKTH-
YECKU JIMIIEH CUJIbI IPUTAKEHNA U 00-
JIQ/IA€T JOBOJIBHO OOJIBIION AMIUIATY/ION
JMbepaluy — NOKAYUBAHUA U3 CTOPOHDI
B CTOpPOHY. KpOMe TOT0, B IPOLECCe 9BO-
JIIOLIUM BHYTPEHHSAA CTPYKTypa CITyTHH-
KOB Mapca NpakTu4eCcKu He IpeTepriesna
M3MEHEHMI, 4 TIOTOMY, BEPOSATHO, COAEP-
JKAT CJIEJbI IIEPBUYHOIO IIPOTOIUIAHET-
HOI'O BelecTBd. JIOCTABKA M M3ydeHHE
rpynra ®o60ca, BO3MOXKHO, ITOMOXKET
IIPUTIOAHATD 3ABECY HAJL TAMHOM POXKIE-
HUSI TUTAHET 3€MHOM I'pyIIbl COTHEYHO
cucreMsl. [Tojo6HbIE 3HAHUS HEOOBIYAM -
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HO BAKHBI JIJI1 PA3BUTUA HAYK O 3eMIle,
IIOCTPOEHUA I'€OXMMHYECKON MOJEIN
HalleH IUIAHETHI U MOJEIMPOBAHMSA I710-
OaJbHBIX IIPOLIECCOB (B TOM YMCJIE TEK-
TOHUYECKUX). Pacrnonaras ob6pasuamu
rpynaTa 3emiy, Jlynsl, Mapca u doboca,
MOJKHO IPOBECTH IIPAMOE COIOCTABIIE-
HHE T€OXUMHUYECKON ITPUPO/IbI ITUX Ye-
TBIPEX HEOECHBIX TEJL.

Cero/iHa CHeNUAIMCThI 3AHATHI Pa3pa-
OOTKOI NPOTPAMMBI «OOIIEHUS> C POOO-
coM. OIHAKO NOCAZKA HA HETO — 3a/a49a
YHHUKQJIbHAA B TEXHUYECKOM OTHOIIEHH .
Kak y’xe OTMeYa/10Ch, Ha HEM IIPAKTUYE-
CKHM OTCYTCTBYET CHJIA IPUTSKEHUA (OHA
cocrasysieT nopsjaka 1/1000 3eMHON),
KOTOPAas MO3BOJIMJIA Obl AINapaTy CECTh
Ha IOBEPXHOCTD IIOJ| JEUCTBUEM CBOE-
ro seca. ITo cyru zgena, Kopabiab MOXET
TOJIBKO IPUIIBAPTOBATHCA K CTPOIITUBOM
IJIAHETE U PA6OTATD B TAKOM «ITOJBEIIEH-
HOM» COCTOAHMH. HO 1 3TOT OIBIT UMe-
€T CBOM TIOJIOKATEIbHBIE CTOPOHBI — Ha
OCHOBE 4MNIIapaTOB, PA3PA0ATHIBAEMbIX
11 paboTel HA Pobdoce, OyJeT CO3/JAaHO
HOBOE ITOKOJIEHUE TEXHUKU, IIPEJHAZHA-
YEHHOM JUIA UCCIIEJOBAHNS ACTEPOUIOB,
KOMET U MJIBIX IIJIAHET.

NaHcnepmus

ToBOPA O TUTAHAX JIOCTABKU I'PYHTA C IPY-
I'MX IUTAHET, CIEIYET YYUTBIBATD, YTO ITOJI-
Has U30JALUA B nipejenax COMHEYHON
CUCTEMBI HEBO3MOXKHA. B CBA3M C 3TUM
ObUIa BBIJBMHYTA I'MIIOTE3A O CYLIECT-
BOBAHUHM ITAHCIIEPDMHUU — CIY4aHHOI'O
IIEPEHOCA CIIOPp MUKPOOPTAaHHU3MOB
C OJJHOI'O KOCMHYECKOTO Tejd Ha JIPYy-
roe. Ilajaronuye MeTeOPUTH BBIOUBAIOT
13 KOCMMYECKHX TEJI KYCKU ITOPO/IbL, KO-
TOPBIE YHOCATCA B KOCMOC, 4 34TEM He-
KOTOPBIE U3 HUX IOINAJAIOT HA JPyrue
IUIaHeThL. Takum 06pa3oM, PparMeHTh
MAPCHAHCKOH ITOYBBI yoKe ITOObIBAIM Ha
HAIIEN IUIAHETE U ObUIH OOHAPYKEHBI
YYEHBIMH. [JIABHBIM «COOPIIMKOM» Me-
TEOPUTOB HA 3€MJIE CTAId AHTAPKTU/A.
Ha nmepanom KOHTHUHEHTE [EHCTBYET
€CTECTBEHHBIN MEXAHW3M, TIPUBOAAIIIAN
K MX HAKOIUIEHHIO B OOJIACTU T'OJIyOoOTO
JibJa. Mi3ydeHue MeTeOpUTOB JJAeT yde-
HBIM BO3MOXKHOCTD IIOJYYHUTDH BAKHYIO
NHAOPMALHIO M CAENATH IOPOH CIIOP-
HbIE€ BBIBOJBL Tak, B 1984 1. 661 HA/ICH

M4apPCHAHCKHAI METECOPHUT, HA ITOBEPX-
HOCTU KOTOPOT'O YY€HBIE OOHAPYKMIN
KPUCTA/UTBI MArHHUTHOI'O JKCJIE3HAKA,
OOBEIMHEHHBIE B JJIMHHBIC I[[CITOYKH.
ITogoOHBIE 06PA30OBAHUS MOIJIM BO3HUK-
HYTb BCJIC/ICTBUE JKU3HEICATEIBHOCTH
HEKUX MUKPOOPTAHU3MOB, KOTOPBIE, BE-
POSITHO, >KWJIM HAa Mapce OKOJIO 4 MIIP[L.
sieT Ha3az. OJIHAKO OYKBAJIBHO B IIOC/IE/]-
HUE HEJICIH TTOSIBUIUCH COOOIIEHMS, OTI-
POBEPraroure 3TU MPEAIOIOKECHU.

MoAuroH

Kcrarn, AHTApPKTHAA CIOYy)KUT HEKUM
IIOJIMIOHOM Ul U3ydeHus Mapca, 1oc-
KOJIbKY KJIMMATHYECKHE YCIOBHS BIIOJI-
HE COnocTaBrUMbL Ha cranmun «BocTox»
cpenHeroioBas emmeparypa Hiwke —50°C,
CAMBIM HU3KMIT U3 OTMEYCHHBIX ITOKA34d-
teneit —82°C. Korna Spirit cen Ha Mapc,
TEMIIEPATYpa 32 6OPTOM ObUIA 3A(PHUKCH-
posana —70°C. TI09TOMY CIEIMATHCThI
B AHTAPKTHJE HM3Yy4alOT, B YACTHOCTH,
BIMAHHE HA OKPYXKAIOIIYIO CPEy CYyXOIro
1 XOJIOJAHOTI'O KIMMAaTa. BBIACHIIOCH TaK-
JKE, YTO BCJIEACTBUE KOJIEOAHNH IABICHISA
1 TEMIIEPATYPBI AHTAPKTUYECKHE JIEJHUKNA
CIIOCOOHBI ITEPEMENIATHCS, OCTAB/IAA ITOC-
Jie cebs TI0JI OCTPBIX KAMHEN TPEYI'Olb-
HO!M (POpMBL [IpHyUEM TOYHO TAKHE KE
XAPAKTEPHbIE OCOOEHHOCTH JIaHAmadTa
ob6HapyXeHBI U HA Mapce. MccnenoBanme
HEOOBIYHBIX IIPOLIECCOB B AHTAPKTUJIE I10-

MOYKET ITOHATb aHAJIOTMYHbBIE ABJIEHUA HA
Mapce. ITponurs cBeT Ha Tavinbl KpacHon
IUIAHETHI IIOMOKET TAKKE U3YIEHHE T10/1-
JIEZIHBIX 03€P, O KOTOPBIX IJIA PEYD BhIIIIE.
CyliecTByeT IPEATIONIOKEHUE, YTO OHU
06pPA30BAINCh HA OOEUX IUIAHETAX €l
JIO OJIEJJIEHEHUA U COLEPKAT BOAY JJOJIE]I-
HHKOBOI'O IIEPUOJIA, B KOTOPOM, MOKET
OBITb, COXPAHWIMCH CJIE/IbI TTAIEOKU3HH.
KimmmaThyeckue yCaoBus JIEAAHOIO Ma-
TEPUKA MTO3BOJIAIOT TAKKE U3YJaTh I1OBE-
JIEHUE TEXHUKH, NPEAHAZHAYEHHON I
paboTbl Ha Mapce. B yactHOCTH, UMEHHO
TaM POCCHICKMMH CIIOPTCMEHAMM ObLIN
OnpOOOBAHBI CKA(DAHAPHI, pa3padboTaH-
HBIE CIIELIMAJIBHO VI HEGIATONPHUATHBIX
MapPCUAHCKHX YCIIOBUM.

OT KOHKYpeHuuu

K COTPYAHUYECTBY

HccnenoBars Mapc B OAMHOYKY HE IO/
CHUJIly HU OJJHOU CTpaHE — 3TO Tpeody-
€T CJIMIIKOM OOJIBIINX MaTEPHUAIbHBIX
U UHTEJJIEKTYAJIbHBIX 3aTpaT. ToJabKO
COBMECTHBIMH yCWIHAMH, OOBEAUHUB
3HAHMS, YMEHMs, TEXHOJOIUH, OIBIT
U WJIEH, 3EMJISIHE CMOTYT HPOHUKHYTH
B TavHbl KpacHon ruianersl IlomeTsr
Ha Mapc CTav BO3MOKHBI B PE3YJIBTATE
COBMECTHOI pabOThI THICAY JIIOJEN Ca-
MOI'O Pa3HOTO NPOQHUIIs, OJEPKUMBIX
o611eN 11e/1bI0. YTO JBMKET YUEHBIMHU?
He nenbry, He cj1aBa, HE BAACTh. Y HUX )
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KapTta notoka anmMTenAoBbIX HENTPOHOB. BEANYMHO MOTOKA MOKA3AHA PA3AUYHBIMM
LBETAMM. [MOTOK BMUTEMNAOBbBIX HENTPOHOB MEHbLLIE HOA TEMU OBAACTSIMU, B IOYHTE
KOTOPbIX BEAMKO COAEPKAHME BOAOPOAQ, O CAEAOBATEABHO —BOABI. LLIKOAQ HOA
KAPTOW MOKA3bIBAET BEAUYMHY TEMIMA CHETA B MPUBope (OTCYEThI/CeK.).
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OYEBHJIHOE-HEBEPOSTHOE

ccaepoBatb MQpPC B OAMHOYKY HE NMOA CUAY HU OAHOW CTPAHE.,
TOABKO COBMECTHLIMUN YCUAUSTIMK, OOBEAUHMB 3HAHMUS, YMEHMY,
TEXHOAOTUW, OMbIT N UAEWN, 3EMASIHE CMOTYT MPOHUKHYTb B TOMHbI

KpACHOW NAQHETHI,

OJJUH CTUMYJI — JKXK/14 IMO3HAHUA — Ca-
Masg MOI'y4das ¥ OJaropojHas ABHKYIAs
cwta. Msygenne Mapca CcTajio He TOIBKO
MEKIYHAPOJHBIM, HO U MEXKIUCIIATUIM -
HAPHBIM MCCIEN0BAHUEM. /1)1 yCTIENIHO-
IO OCBOE€HHA M U3y4eHus Mapca KOJUIEK-
THUB MCCIEA0BATENEMN JJOJDKEH BKIIOYATD
(PH3HKOB U T'€OJIOTOB, MHKEHEPOB U OHO-
JIOT'OB — TOJIBKO TOI'/IA MOYKHO aJJ€EKBATHO
OLIEHUBATD I1OJIy4AEMYIO MHMOPMALHIO
U IUIAHUPOBATH CEAYIOINUE HCCIEA0BA-
Hud. KcraTy, Takoe MEeXAUCIUIUIMHAD-
HOE HCCJIEJJOBAHUE BIIOJIHE B TPAJULIM-
SIX POCCUMCKOI HAYKU M OOPA30BAHMS,
KOTOPBIE JJOCTATOYHO IMPOKH, YTOObI
MO3BOJIUTD CIELUATHCTY JIETKO U 3(]-
(EKTHUBHO IIEPEKIIOYATHCA C OJJHOTO
HanpasJaeHUs Ha apyroe. Takum obpa-
30M, MBI IIPUXO/IUM K JJUAJIOIY HAyYHO-
TEXHUYECKUX [UBWIM3ALUI U HAyYHBIX
KYyJIBIYyp, 6€3 KOTOPOTO HEBO3MOKHO
JlaJIbHENIIEE TIOCTYIIATEIbHOE PA3BUTHE
YE€JIOBEYECTBA.

O npodaHax

VBBI, TIOO0OH KPYITHBIN HAYYHBIA IIPOEKT
WIM OTKPBITHE IIPUBJIEKAET BHUMAHUE
HENOOPOCOBECTHON MNYOJIHKHU, CTpE-
MAIIEHCA 110J3aPpaboTaTh HA CIUIETHAX
MU CJIyXaX O HEJJOCTOBEPHBIX PE3Y/IBraTax
4y>KOH padoTel. Peub HE TOJIBKO O BCE-
BO3MOJKHBIX IICEBOAOHAYYHBIX U3MbIII-
JIEHUAX, HO M O IOIBITKAX PA3BEHYATD
peanbHble JJOCTHKEHUA YEI0BEYECTBA.
Taxk, HAYKO-OPHMEHTHPOBAHHLIE IIaNa-
panuu HekoTOopbix CMU B3axeb pac-
CYKAAJIA O TOM, YTO AMEPHUKAHIIBI BOBCE
He Obutn Ha JIyHe, a O6OMIEINE BECH
MUP CHHUMKH, IIPUCIAHHBIE MAPCOXO/A-
MU, CJIeJIaHbl HE Ha Mapce, a Ha 3emiie,
YTO 3TO I'PAHANO3HAS (PATbCUPUKALIHSIL
V y4E€HBIX, OZJHAKO, ITIOJJINHHOCTD PE3YJIb-
TATOB BBIITOJHEHHBIX MCCAENOBAHUIT HE
BBI3bIBAET COMHEHHM: HAyKa — CJIMII-
KOM CEPbE3HAs BEIb JJI TOI'O, YTOObI

€€ MOKHO 6bUIO (DaTbCHU(PUIIMPOBATS.
OYeBU/IHO, YTO CTOJIb MPUMHUTUBHBIM
CIIOCOOOM OT'DAHUYCHHBIC JIIOH IIbITA-
IOTCS IIPUBJICYD K CE6€ BHUMAHNE U HU3-
BECTH ITMOXATIBHBIE OTKPBITHS 10 CBOET'O
IIPUMUTHBHOTI'O YPOBH:. BO3HHKaET BOMI-
pOC 06 OTBETCTBEHHOCTH JKYPHAIHNCTOB
334 TIPELOCTABIAEMYI0 HH(OPMAIHIO.
Heo6xoaumo, 4TOObl HAYYHBIE JIAHHbIE
KOMMEHTHPOBAIUCH CHEIIUATUCTAMU.
Tem 60s1€€ UTO B HAYKE B LIEJIOM U B HUC-
CJIEIOBAHMX Mapca B YaCTHOCTH CTOJIb-
KO MO-HACTOSAIIEMY HHTEPECHOI'O, YTO
MEPKHET JII00AsI BBIIYMKA.

ByaeT AM XX13Hb Ha Mapce?

KoneuHo, 0 TMJIOTUPYEMBIX OJIETAX HA
Mapc u yx TeM 60J1€€ O KAKOU Obl TO HU
OBLIO KOJTOHHU3AITUU ATOM IIJIAHETHI B OJIH-
JKAMIIHE I'O/Ibl TOBOPHUTD ITOKA HE IIPHUXO-
nutcst. OJIHAKO T10 KAKOM-TO HEBEIOMOM
MIPUYMHE JIIO/IA BCETA JIyMa/Id O HEM KaK
O CBOEM IIOTEHIIUAJIBHOM BTOPOM JIOME,
XOTsI JIEJTHON CTApUK Mapc He 6osee
CIIOCOOCTBYET INPHUATHOMY BpeEMAIIPE-
IIPOBOXK/JIEHHIO HA CBOEH IOBEPXHOCTH,
YeM ITbUIAIONIAS TI0/, TOJICTOM TSIKEION
armocepoit Benepa. MapcuaHckas at-
MoCdepa CUJILHO PA3PEKEHA U COCTOUT
B OCHOBHOM M3 YITIEKUCJIOT'O I'a3d U 430~
Ta. 7 TOro 4ro6nl OCYmECTBUTL HA
IUIAHETE PAJUKAIbHYIO 3KOJIOTUYECKYIO
TPaHCHOPMAIUIO, OJIATONPUATHYIO JJIs
4J€e/IOBEKA, MOTPEOYIOTCA AECATKA U CO-
THHU ThICAY j1eT. M.C. IIIKIIOBCKUI B CBOEN
KHUTE «BceylenHas, JKM3Hb, pa3yM» IIPpU-
BOJUT JIOOONBITHBIE JAHHBIE, JAIOIHE
MIPEICTABIEHUE O BDEMEHHBIX MACHITA-
6aX IIPOLIECCOB BO3EUCTBUS 6GOChEPHI
Ha IPUPOJHYIO Cpejly Ha 3emiie: eClii
BJIPYT Ha 3€MJIE IOTMOHYT BCE PACTEHMUS,
TO CYIIECTBEHHBIE U3MEHEHUA B K-
MaT€, U B YACTHOCTU — B COAEPKAHUNA
KHCIOpoAa B armocdepe, NPOU30N-
JAyT auib yepes 10 TeIC. et (0 nocneo-

CMBUAX 27100ANLHBIX KAMACMPOPD CM.
mamepuan /1. Kpunea w /]. /lypoot lens,
K020a MUpP Oblll CONCHCeH», «B mupe Ha-
Yru», Ne3). CKOpee BCETO JIIOJISIM BCE XKe
HE NPHUJIETCS SMUIPUPOBATH CO CBOEH
rwraHeThl. COIVIACHO TIOCJIETHUM MCCIIe-
JIOBAHHUAM, MECTA U PECYPCOB HA 3emiie
BIIOJTHE JIOCTATOYHO, YTOOBI PA3MECTUTD
U IPOKOPMUTH BCE HaceneHue. Bonpoc
JIMIIb B UX PA3yMHOM PACHPE/IEIEHUU
U UCHOJIb30BAHUU. ETMHCTBEHHOE, YTO
HAaM MOKET PEAJIBHO YIPOXKATh, — HEKUI
MPUPOJHBINA KATAKIN3M IUIAHETAPHOT'O
MacuITabda, uTo yxKe CIay4danoch ¢ 3emien
HE €JUHOX/bL. B mogo6HOM ciiydae cy-
HIECTBOBAHUE JXU3HU OJJHOBPEMEHHO
Ha /JIBYX IUIAHETAX, O KOTOPOM MEYTAJI
K.3. LIMOJNIKOBCKUI, ObIIIO OBl T'APAHTHEN
BBDKHUBAHHS PO/IA YEIOBEYECKOTO.

Jo cux 1mop KU3Hb HA HAIIEH IIIa-
HETE HU Pa3y MOJHOCTBIO HE UCYE3asIa.
bByznem HaZIEATbCS, YTO 3EMJISTHE BBDKUBYT
U BIIpeab. Hy’)KHO TOJIBKO MHOI'O 3HATBh,
MHOT'O PabOTaTh U HE YCTABATH Y/UB-
JISITBCSL 3BE3JJHOMY HEOY HaJl I'OJIOBOM.
Yro xe Kacaercsa Mapca, TO, KaK CKa3al
M. biiBenHep, «<Ha Mapce O4eHb-OYEHb
XOJIOJTHO, HO HEHAMHOT'O XOJIOJTHEE, YEM
B AHTAPKTHKE, TJI€ CEMYAC KUBYT JIIO/IH.
TaM Oo4YeHBb MAJIO BOJbI, HO HEHAMHOI'O
MEHBIIIE, YEM B ITYCTBIHE, TJI€ PACIIBETAET
JKM3Hb. B 00111€M, MapC HE TaK YK CUJIBHO
OTIMYACTCSA OT 3EMIIU».

IToport mpUXOAUTCA CJIBIIIATH TAKOE
MHEHHE: 3dYEM MBI PBEMCS B KOCMOC,
KOT/]a Ha 3eEMJIE CTOJIBKO HEPA3Id/IaHHbIX
3araziok? OHAKO, U3y4ast PYIHE 3BE3/Ib
U TUIAHETBI, YYEHBIE HEU3ZOEKHO CPaB-
HUBAIOT UX ¢ HAmuM COJHIIEM U 3eM-
nen. M Bce HOBbIE MAPCUAHCKUE pea-
JIMU (TEMIEPATYpPy, aTMOChepy, peabed
U TJI.) MBI MEPSIEM 3€EMHBIMU MEPKAMHU.
OcBoeHue Mapca noMoraeT HaMm ¢ Map-
CHUAHCKOM TOYKH 3PEHHS B3IVIAHYTh HA
3emto. M1 BOCXUTHUTHCS... M
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SHAHUE-CHINA

nonuoe GIKUAHIIB

«O6paTUTE BHUMAHUE HA 3Ty YAHUBUTEIbHYIO CIIOPTUBHYIO
MO/I€/Ib! — BBIKPUKUBAET MIPO/ABELL, — B HEN UCIIONb3YeTCs
TIOCJIEAOBATENbHBINT MHOI'OTOYEYHBIN BIPBICK TOIIUBA!»
Ho Takas e cucrema NPUMEHAETCA IIOYTH BO BCEX ITPOM3-
BOJIMMBIX CET'O/IHA JIETKOBBIX aBTOMOOMJIAX.

MHorue JecATHUIETHA TOIUIMBO M BO3JAYyX MNOCTYIAJIN
B LIWIMH/IPBI JBUTATENS YEPES CTAPBIN JTJOOPHBIN KapOiopa-
TOp. CBEYa BOCIUIAMEHAIA TOIUIMBHO-BO3/YIIHYIO CMECH,
CO3/1aBasi MUHHU-B3PBIBBI, IPHUBOJAIIME B JABHKEHUE I1OD-
mHU. Kap6oparop paboTan HEIIOXO0, HO HE OOECIIEYNBAT
HH JIOCTATOYHO TOYHOI'O PEIYJIMPOBAHUSA ITOJAYH TOILINBA,
HH PaBHOMEPHOI'O PACIIPE/IEIEHMS €T'0 M0 LWINHAPAM, 4TO
MNPUBOJWIO K CHIKEHHIO S3KOHOMUYHOCTH, O6PA30BAHUIO
3arPA3HAIONIMX BEMIECTB U JKECTKOM PaboTe JBUTATEIA.

Bxomnue 1970-X I'T. TOABU/IACH 7IEKTPOHMKA, CIIOCOOHAA Y/Tyd-
LIMTh [TO/1a4y TOIUINBA. HECKOJIBKO JIET aBTOMOOUIECTPOUTEI
MOHTHPOBAJIA UHPKEKTOPBI, B CYIIHOCTH, KAPOIOPATOPHI C KOM-
MbIOTEPHBIM YIIPAB/IEHHUEM, B KOPITYCE JPOCCENBHOM 3ACTIOHKH.
OJIHAKO HACTOSIINUN IIPOPBIB HACTYNWI B cepeiuHe 1980-X IT,,
KOI'/Ia aBTOMOOHIN OCHACTH/IM MHOI'OTOYEYHBIMU CUCTEMAMU
BIIPBICKA, TOYHO JO3HUPYIOIIUMU KOJIMYECTBO JKUAKOCTH, ITO/1A-
BAEMOH B KOK/IBIH LWINH/P. B pe3ynsrare yaanoch 100UThCs
60J1€€ PABHOMEPHOI'O CrOPAHUA TOIUINBA. [IBUTaTEIN CTAJIA
39KOHOMMYHEE 1 MoInHee. B 1990-X IT. HA CMEHY TAKOHM CUC-
TEME MPUIIIEIT TOCIENOBATEIBHBIN MHOIOTOYEYHBIN BIIPBICK
(em. ne6wlil pucyHorK), Ipyu KOTOPOM KOMIIBIOTED YIIPAB/IAET
KOKJOM (POPCYHKOH B OTJEIBHOCTU. 11 3TOr0 norpebosa-
JIOCh YCOBEPIIEHCTBOBATH (DOPCYHKU U UCIIONb30BATD CIIEI-
JIbHBIE JATYUKUA U IIPOLIECCOPBI.

Creytommm Harom 6yzIeT TaK Ha3bIBAEMBbIH IIPSIMOK BIIPBICK,
MPH KOTOPOM OEH3UH IIOAETCSA IPAMO B KAMEPY CrOPaHUA
JIBUT'ATEA, 4 HE B CMECU C BO3AYXOM (CM. 1PABLIL PUCYHOK).
Yr106b! 06ECTIEYNTH BBICOKOMHTEHCHBHOE 1 YHCTOE I'OPEHUE,
MHKEHEPDI aBTOMOOMIECTPOUTEILHBIX KOMITAHWI CTPEMATCS
YAy4YIIATH (POPMY CTPYH BIIPBICKUBAEMOI'O TOIUIMBA U U3y4aIOT
MPOLIECCHI €10 3aBUXPEHNA Y PACTIPEAECIEHNSA B IWIMHJPE.

[IpsiMOT1 BIPBICK TPEOYET pabOTHI JIBUTATENS IIPHU OOJIEE
BBICOKHX JIaBJIEHUAX U IIPUBOJIUT K MHTEHCUBHOMY OOPa30-
BAHHIO BPEHBIX OKUCIOB a30Ta. OfiHaKo B EBpornie u fAno-
HHHU YK€ TIOCTYITUIIM B IIPO/IAXKY ITEPBBIE MOJIEIU ABTOMOOH -
JIEV C IBUTATEJIEM IIPSIMOT'O BIIPBICKA, KOTOPBIF OOECIIEUNUT
MNPEKPACHOE YIIPABJIEHHE TOJAa4e TOIINBA. OCTAETCs U
Ha/IEATHCS, YTO ABTOMOOUIECTPOUTEIIAM YAACTCA YIydIIUTh
TOIUIMBHYIO 9KOHOMUYHOCTD JIBUI'ATENI U YMEHDBIIUTD Bbl-
OpOC 3arpsI3HUTENEN B aTMOChepy. B

Mapk Ouwettn
BrnyckHOM KAQMOH TonAVBHAS1 YOPCYHKA
CBeya 3aKMraHms BosayLHbIN GUABTD

BbinyckHom
KAQNOH

~ BbIXAO

ApOoCCenbHast
3ACAOHKA

XAQAQreHT |

AaTumK
TEMMNepaTypsbl
[MopLueHb

YnpasAsitoLLast
SAEKTPOHUKA

K TonAvBHOMY
Hacocy

Pacnpeaenntens
3AKNTAHMS

—

AQTYNK ACBASHMSI
BO BMyCKHOM KOHAAE

B ABVTATEAE C BIMPbICKOM BO BMyCKHblE KAHOAbI 6EH3MH PACTILIASETCS]
B MOTOK BO3AYXQ, MOCTYMNAIOLLETO B UMAVHAP. MOAYYEHHASsI cCMeCh nona-
AQET B KAMEPY CrOPAHMS MU AQBASHUW, BANZKOM K ATMOCHEPHOMY, Yepes
BIMYCKHOM KAQIMAOH. HOXaTe Ha NeACQAb AKCEASPATOPA OTKPLIBAET APOC-
CEeAbHYIO 3ACAOHKY, B PE3YALTATE YErO B LIMAUHAD MOCTYNAeT GOAbLLE BO3-
Ayxa. [P 3TOM KOMMLIOTEP ABUATEAS] ACET GOPCYHKE KOMAHAY YBEAUHMTL
BOEMS] BMPbICKA TONAVBA. oM ABVKEHIM HO MOABEME MAM PE3KOM HOXKATUAM
HQ AKCEASPATOP KOMIMBIOTEP KOPPEKTUPYET YTOA OMEePEXEHMsI 3AKUTaHMS,
MOAQYY BO3AYXQ U BLIBUPAET OMTUMAALHYIO MEPEAQHY B TPAHCMUCCUN,

90 B Mupe nayku

b 2004



KENT SNODGRASS Precision Graphics (illustrations); PETER WITZE Sandia National Laboratories (photo on opposite page)

SOURCES: HONDA, SANDIA NATIONAL LABORATORIES, BOSCH AUTOMOTIVE, DENSO ELECTRONICS;

SHAHHE-CHNA

3HAETE AUBDI...

BCHMbILWKA: CeromHs yKe eCThb IIEPBBIC OIBITHBIE O6PA3IIbI 6CH-
3MHOBBIX JIBUT'ATE/IEN, B KOTOPBIX BOCIUIAMEHEHHE BBI3bIBAETCS
HE 3JIEKTPUYECKON UCKPOH, 4 CKATUEM OJJHOPOJHON padbouen
CMECH TOIIIMBA C BO3JIyXOM, KaK B JJU3€EJIE.

AWBEAb: [T13e1bHbIN ABUTATEIh SKOHOMUYHEE OEH3UHOBOTO,
IIOTOMY YTO TEIJIOTA CTOPAHMS JU3EJIbHOIO TOIIMBA HA 12%
00JIbIIIE, YEM TEIUIOTA CTOPAHUs 6eH3MHA. KpoMe Toro, 1n3enu
padoTaioT Ipu 60JIEE BBICOKUX CTENEHAX CKATHA (0T 14 710 25),
yeM O€H3UHOBbIE (OT 8 /10 12), IO3TOMY NPHU CTOPAHUU BbI-
JIENISIETCS OOJBIIE SHEPTUM. B JU3EIAX UCIIOIB3YETCS IPIMOUN
BIPBICK, MO3BOJIAIONUI TOYHO JO3WPOBATDH I10/1a4y TOILINBA

U U30€KATh CBOMCTBEHHBIX OEH3UHOBBIM JIBUTATENSIM I1OTEPD,
CBSI3AHHBIX C HEOOXOJMMOCTBIO IIPOKAYMBATE BO3/AYyX 4epe3
JIPOCCEJIBHYIO 34CJIOHKY. MOITHOCTD /IU3CIBHOIO JBUTATEIIS
PEryupyeTcs MOACTPOMKON JO3 BIPBICKUBAEMOT'O TOILIMBA.

IPS3HbIV BU3HEC: [T113e/IbHbIE BUTATEIH KOIITST CHIbHEE OEH-
3UHOBBIX, IO3TOMY B BBIXJIOITHOM TPAKTE IIPUXOIUTCS HCIIOJIb-
30BaTh OOJIEE CIIOKHOE OGOPYIOBAHNE, YTO YBEITMYNBACT CTOU-
MOCTb aBTOMOOMJISL. OJJHAKO B EBporie U B AOHUHN JIU3€/IbHBIE
ABTOMOOWJIM OYEHB MOMY/ISIPHBL [I€10 B TOM, 4YTO TPEOOBAHUS
K BIOPOCAM B 3THUX CTPAHAX MEHEE CTPOTH, 4 1IEHBI HA OEH3HUH
BBICOKH, ITO3TOMY yJOPOKAHNE AaBTOMOOWIS OIPAB/IBIBACTCS
€0 9KOHOMUYHOCTBIO. M

YnpaBAsitoLLast
BAEKTPOHMKO

TonAvBo
OT TONAMBHOTO
Hacoca

TonAvBHaS1 OPCYHKA
BbICOKOIO AOBAEHMSI

BrnyckHoM KAGNOH

CBeya 3aOKUraHMUS

B BEH3V/IHOBOM ABUTATEAE € NPsiMbIM BMPbLICKOM TOMAMBO MO-
AQETCS NPSIMO B KAMEPY CrOPAHMS KOPKAOTO LIMAMHAPCO MOCAE
3AKPbITUS BNYCKHOTO KOAEKTOPA. BEH3MH UCNapSIETCS AyyLLe,
YeM B CUCTEMAX C BMPbLICKOM BO BMYCKHOW KOHAA, YTO YBEAW-
YMBOET MOLLHOCTb, O PENYAVPOBKA HA3bl BMPBLICKA MO3BOASIET
ABUFATEAIO PABOTATb HO O4EHb BEAHBIX CMECSIX, YAYHLLAIOLLMX
ero KMA,. Ho npu 9ToM HEOBXO AMMO NPUMEHSITE COBPEMEHHbIE
TEXHOAOTM YMPOABAEHS MOACHEN TOMAMBA M KOHTPOAS BbIOPO-
COB. AM3eAb — 3TO TOXKE ABUTATEAL C MPSIMBIM BMPBLICKOM, HO
B HEM MOPLUEHb CXXMMAET BO3AYLLHO-TOMAMBHYIO CMECH AO
ACBASHWNN, AOCTAOTOYHO BbICOKMX AASI BOCMAGMEHEHWS1 6e3
SAEKTPUYECKOM NCKPBI.

BbinyckHom
KAQNOH

BbIXAOTI

B akcnepmmMeHTe B HAUMOHOABHBIX AQBOPATOPK-

sx B CaHANM PACMbIAEHHOE TONAMBO (OKpPaLLe-
HO) 13 GOPCYHKM NOMAAOET HO OTKPLIBAIOLLMNCS
BMYCKHOWM KAQNOH.

KoaeHuaTsbI BaA

HeTbIPeXTAKTHBIN LKA MCMOAB3YETCS1 MOYTM BO BCEX ABTOMOBUABHBIX ABUTOTEASIX AAS BRALLEHWS KOASHYATOrO BAAQ, MPVBOASILLETO B ABVYKEHNE KOASCA

QABTOMOOWASI. BIYCKHOM KAQMOH OTKPLIBOETCS], MO3BOASISI BO3AYXY U TOMAMBY MOCTYNATH B LIMAMHAR, MOV ABUXKEHUI MOPLLHS BHU3. [101 MOCASAYIOLLEM NOAbe-

Me NOoPLUEHb CXVMMAET BO3AYLLHO-TOMAMBHYIO CMECH, O SAEKTPUYECKASs1 UICKPA BOCNAGMEHSIET ee. AGBASHME, CO3ATIOLLLEECS MPU CTOPAHUM TOMAMBA,

TOAKQET NMOPLLEHb BHI3. 30TEM OTKPbLIBAETCS BbIMYCKHOM KAQMAH, M MOAHUMAIOLLMIACS MOPLUEHb BLITECHSIET MPOAYKTbl CTOPAHMSL.
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TEXHHYECKHE HHOAHCDI

DOBOMbI puos-aws-ruay

Yant [méoéc

Bckope AoMAlUHME pO6OTbI CTAHYT TAKMMW S>Ke AOCTYINHbIMUA
n YAOGHbIMl/I, KAK NepCOHAAbHbIE KOMIMbIOTEPhI.

«Heyxenu 310 3/1€Ch?» — HENOYMEBAI
s, CTOSI TIEPE]] HENIPHUMETHBIM MAT'a3UH-
YUKOM B KPOXOTHOM IEHCHJIBBAHCKOM
ropoaumke AHrByja. OKHa 3aKPBITHI
CTaBHAMM, HA /IBEPU aMOAPHBIN 34COB;
HET HU BBIBECKH, HU JIA)KE HOMEPA JIOMA.
C BU/ly M HE CKAXKEIIIb, YTO 3/1ECH JIEAI0T
pOOOTOB.

Korga Tomac bBapuk (Thomas J.
Burick) OoTKpbUI 1BEPB, 51 CPA3y MOHSI,
9TO ATOT 34-J€THUN OU3HECMEH — HE-
3aypsIHBIN 300peTaTenb. Ha npuiaske
KPAaCOBAJIMCH TPHU POOOTA, MOXOKUX HA
R2D2 n3 «3BE3[JHBIX BOMH», CKPEIIECH-
HBIX C «KagummakoM». Tomac 1eabli 1o/
paboTan Ha/lI BHENIHOCTHIO CBOUX CO-
3[JaHUN — OECHpPELEAEHTHBIN CIydai
B pOOOTOTEXHUKE, T1e (popMa OOBIYHO
OTIPENENAETCS (PYHKIIMOHATIBHOCTBIO.

Tomac, miss KoToporo (opma — 31O
U €CTb (PYHKIIMOHAJIBHOCTb, T'OPJUT-
Csl TEM, YTO C MEPBOT'O pa3a NpUAyMal
VAQYHBINA Ju3anid. Ha ncnonnenue cBo-
€1 3aBETHOU MEYTBhI OH HUCTPATUI BCE
CBOE COCTOSIHUE. B 1eTcTBE N300pETa-
TEJIb JIIOOWI CMOTPETH (PAHTACTUYECKHE
(pHIBMBI U BCET/]A BOCXUIIAICS pOOOTA-
MM, KOTOPBIE 3ALIUIIAIN CBOUX XO35€EB
¥ BO BCEM MOMOTa/IM UM. Erie B ceibMOM
KJIACCE OH COOPal MOOMIBHOIO poOOTa
C I'OJIOCOBBIM YIIPABJIEHUEM, A IIEPE/] BBI-
MYCKHBIMU 3K3AMEHAMH CKOHCTPYHUPO-
BaJ1 aBTOHOMHBIN ITOKAPHBIN BE3AEXO/I.

TTozauee ToMmac 3aHSICS OBIJIO MUK-
POKOHTPOJUIEPAMHU, CEPBONPUBO/IAMH
M JATYUKAMHU, OJJHAKO M3-32 OTCYTCTBHS
HAaBBIKOB B OOJIACTU NPOIPAMMHUPOBA-
HUS U JIEKTPOTEXHHUKU BCKOPE 320PO-
CcuJ1 cBoe Xx066u. Torya ero OCHOBHAs pa-

YHVBEPCAABHYO MOBUABHYHO nAaTdOpMYy MOYKHO OCHACTUTL PA3ANYHBIMIA
KOMMAEKTYIOLLMI U MPEBPATNTL 6A30BYIO MOAEAL 912 (CAEBQ) B BUAEOMY3bIKOABHbIN
LleHTp 912 MP3 (mocepearHe) UAV B H4yTKOro CTopoxa 912 HMV (cripasa).

60T1a 6bL1a OOJBIIE CBA3AHA C IPOJIAKEN
OBITOBOM TEXHUKH, 4 HE C €€ CO3/IAHHEM.
[TO3TOMY OH PEUIIJI, YTO HYKHO HCKAThb
60J1€€ IPOCTON MYTh.

OzapeHne TpUIIIO OATOPA ro/id Ha-
3a]1, Korjga Tomac cobupan odyepesHon
IIEPCOHABHBIM KOMIIBIOTEP HA MIPOJA-
JKY: JUII UBTOTOBJICHUS POOOTOB MOXK-
HO HCIOJB30BATH TE K€ CTAH/IAPTHBIC
KOMIIJIEKTYIOIIHE, U3 KOTOPBIX COCTOSAT
OOBIYHBIE HACTOIBbHBIE DBM! A eme s1yu-
e CKOHCTPYUPOBATh YHHUBEPCAJIBHYIO

1aTOPMY, K KOTOPOH MOJAOHYT THICS-
4 nepuEPUNHBIX yCTPOHUCTB U IPU-
CIIOCOOIEHNH, BBIITYCKAEMBIX JUIS IEPCO-
HaJIbHBIX KOMIIBIOTEPOB. ToMac He Tepsi
BPEMEHM: ITHUM JIETOM B MACCOBOE MPO-
U3BOJICTBO Oy/lyT 3amyll€Hbl TPU BH/A
MOOHJIBHBIX POOOTOB.

Mogenb 912 HMV, BBIKpAaIIEHHAsI KaK
APMENICKUN JIPKUII, BBIITOIHAET OOSI3aH-
HOCTH CTOpOXa. Ciepey Ha HEN yCTa-
HOBJIEHBI sIPKUE (Papbl, 4 M3 TI'OJIOBbI
U TeJd BBIVIAJBIBAIOT BEO-KaAaMEpPHI. Bl
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TEXHHYECKHE HIOAHCBI

MOMKETE CIIOKOMHO IOKUHYTb >KHJIH-
€, OCTABUB TAKOI'O po60Ta Ha OOEBOM
11oCTy. EC/IM OH yCJIBIINAT TIOAO3PUTEND-
HBIA IIyM WINA 3AMETUT YyKAKad, TO CPA3y
JKE€ COOOIIUT BAM IO 3JIEKTPOHHOI ITOY-
T€ WIK OTIPABUT COOOIIEHUE HA Bl
MOOWJIbHBIIN TENEPOH.

Ha cnunue ero 6enoro cob6para
912 MP3 pasmemnieH usetHon KK-auc-
IUIEH, CTIEPEAN KPACYETCA My3bIKAJIbHAsA
ITAHE/b YIIPABJIEHMS, 4 HA MECTE BEO-Ka-
MEPBI YCTAHOBJIEHA APKAA CUHSASA JIAMIIA.
DTa MOJIE/Ib PACCUMTAHA HA MOJIOAEXKD
M CIIOCOOHA 3AMEHUTD JJOMAIITHIOI DBM.
Omna ymeeT cKauynBaTh U3 MHTepHeTa My-
3BIKY M TIPOUT'PBIBATL DVD-ANCKH, TOBU-
HYACH I'OJIOCOBBIM KOMAH/JAM.

Haxownen, Tperbs, 6a30Bas8 MOJE/b
KaK HeJIb3s JIy4dlle WUTIOCTPUPYET UJIEIO
Tomaca. Tloj BHEHMIHEN OOOJIOYKOM
CKDBIBAETCA CTAHJAPTHBIN CKeJleT, Oma-
rofapss KOTOpOMy pOOOTHI JEHCTBYIOT
KaK I€PCOHAJbHbIE KOMIIBIOTEPHI Ha
KOJIECHIKAX.

B n1pocTOi METAJUTMYECKOM PAMeE pac-
ITOJIOJKEHBI IECTh OTCEKOB C BbIJBHXK-
HBIMM JIOTKAMH. B OJHOM M3 HUX HaXO-
JUTCA KPOXOTHAA MATEPUHCKAS ILJIATA
dopmara Mini-ITX. CiennannucTel pup-
MBI VIA yMyApUINCH PA3MECTUTH HA HEN
Intel-cOBMECTHMBII Ipo1Lieccop, 512 M6
ONEPATUBHOM ITAMATH, 3BYKOBYIO, CETE-
BYIO M BUJIEOKAPTY. Bech coceiHmi OTCeK
3aHMMAIOT TsKEJIEHHDIE, HO HEJJOPOTHE
AKKYMYJISITOPBI Ha 12 B, KOTOpBIE 06€EC-
II€YMBAIOT POOOTA ABTOHOMHBIM ITATA-
HHEM Ha LIeJIbIX TPU Yaca. CTaHJapTHbIE
JKECTKUE JUCKH, CD- n DVD-npuso-
JIbl — IIPAKTHYECKH JIIOObIE YCTPOMCTBA,
NPpEAHA3HAYEHHbIE I IIEPCOHAIbHBIX
KOMIIBIOTEPOB, — MOI'YT OBITh YCTAHOB-
JIEHBI B JIOTKAX BHYTPU POOOTA.

CHH3y K paM€ KpPENUTCA XOJ0Bad
YACTh: [1BA JJBUT'ATE/ISA, BPALIAIOIIUE APy
KoJsieC quameTpoM 10 cM, a TaxKe IoJ-
NPYKUHEHHBIA TBEPABINA TNIACTUKOBBIN
map — TPeTbd TOYKa omophl Iaccu
IIPUBUHYMBAETCA K OCTOBY pOOOTA ue-
TBIPbMS BUHTAMU, ITIO9TOMY IPH KEJIa-
HHUU MOKHO 34 5 MHUHYT 3aMEHUTDH KO-
JIECHYIO IJIAT(POPMY HA I'YCEHUYHYIO WJIN
AT AIOIIYIO.

Tomac a3HEPrUYHO NMOAXBATHII 18-Ku-
JIOTPAMMOBYIO MAIIUHY, TOCTABMII €€ HA
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YAOBHOE NMPOIPAMMHOE o6ecneyeHre No3BoASET 63 TRYAQ 3AMPOrPAMMUPOBATh
noeeAeHue poboTa. Hanpumep, CTOpOXXeBaAst MOAEAb 912 HMV MOXeT y3HATb
4eAOBEKA, CKA3ATb EMY NAPY CAOB, CHOTOrPAGUPOBATL M OTNPABUTL CHUMOK MO

SAEKTPOHHOW MOYTE CBOEMY BAOAEABLLY.

IIOJI U BKIIOYWJI. K MOEMY YAMBIIEHUIO,
IIOJYMETPOBBIN pOo6OT padboTan THUIIE
MO€ero HoyToyka. Kak u 10601 Apyrow
KOMIIBIOTED, OH OCHAIIEH Pa3beEMAMU
JUI COEIMHEHUSA C MOHUTOPOM, Kia-
BHUATYPOI, MBIIIBIO, TOKAJTHbHOM CETHIO
u 1.1 [TonHyo cBO60/Y TEPENBUKEHNUT
obecneunBaeT HeOPOrot WiFi-npuem-
HUK, IOAKIIOYAEMBIA K MATEPUHCKON
IIaTe.

C nomoupio HOyTOykKa Tomac moj-
KJIIOUMWICSA K pOOOTYy 1O 6ECIPOBOHO-
My KaHaJly CBA3H, 3aIIYCTUJI YIIPAB/ISAIO-
HIYIO IIPOI'PAMMY MU, JIOBKO IIIEJIKAs I1O
KHOIIKAM, HAIIPABWJI €I'0 K CTAPUHHOMY
3aBOJJHOMY aHJPOUJY, NbUIAILEMYCH
B yriy. OKa3aBIIUCh B METPE OT CBOEI'O
npanpajeaymiu, 972-1 OCTaHOBHJICS
1 TIPOU3HEC IJEKTPOHHBIM I'OJIOCOM:
«[Ipuser, nanamal»

OKa3aJ10Ch, YTO JOOUTHCS TAKOTO
IICEBAOUHTE/UIEKTYAIbHOI'O OBEJEHHSA
COBCEM HE CJIOKHO. B OHOM M3 OKOH
YIPaBIAIOMEN IIPOTrPAMMBI OTOOpA-
JKAETCs BCE, YTO POOOT «BUAUT» YEPE3
CBOIO Kamepy. JJOCTATOYHO HAIIPABUTH
€€ Ha KAaKOH-HUOY/Ib NPEAMET U HAXKATD

KHOIIKY BHJIEO34XBAT4, YTOObI MaIlN-
Ha 3aIIOMHHJIA U BIIPEAb Y3HABAIA €I'0O
B PA3HBIX PAKypPCaX JIaKE C METPOBOI'O
paccrosaHus. Ele HECKOJIBKO HMIETYKOB
MBIIIIBIO — M POOOT YK€ HAYYWICS IIPO-
U3HOCUTDH HYXXKHYIO (Ppasy IpH BCTpede
CO 3HAKOMBIM OO'BEKTOM.

Pasymeercs, 3TO TN CAMBIN IPOCTON
NIPUMED YAAYHOI'O COYETAHUA YA0OCTBA
nHTEep@ENCa C JIETKOCTHIO YCTAHOBKH all-
rnapatHoro odecnevenus. Ilogkmodnre
MHKPO(MOH, ¥ pOOOT OyJIeT PEATUPOBATH
Ha BaIlIX I'OJI0COBbIE KOMaH/bL JJoOaBBTEe
MHQPPAKPACHDIH JATYMK U 3BYKOBBIE KO-
JIOHKH, MOJIyYUTE IPOUTPLIBATEL KOM-
MAKT-JJUCKOB, CIEAYIOMUI 32 BAMU IO
naram. [Ipugenante K KOPHyCy 3JIEKT-
POHHOT'O ITOMOIIIHUKA ITAPYy LENKUX Ma-
HUIYJIATOPOB, 3AIIPOI'PAMMUPYITE €TI0,
M OH KaXKJO€ yTpO OyJeT youpars 3a Ba-
IIECH KOIIKOM.

Tomac Bapuk cyurtaer, 4To €ro podbo-
TbI OyZlyT CTOUTDH HE JOPOKE, YEM COB-
pEMEHHBIE HACTOJIbHBIE KOMIIBIOTEDHI,
U MOMOI'YT IOHBIM HM300PETATENAM BOII-
JIOTUTb B JKU3Hb CBOM CAMBIE JIEP3KUE
IPOCKTHL.. M

B Mmupe Hayku




T0N0BONOMKA

snea-T10

A3HHuc Wawa

B ziercTBe 51 moOHI UrpaTh B PYJIETKY, MO-
KEP U «OYKO» — CJIOBOM, B 43aPTHBIE UI'PbI,
IJl€ IPUHUMA/IA CTABKH OT TPEX IIEHTOB.
TToMHIO, TIOGMMOE HAIl€ Pa3BlIeYEeHUE
Ha3BIBWIOCH «bred-106». Kaxapiit 6pan
U3 TIEPETACOBAHHON KOJIOABI MO OFHOMN
KapTe U NPWKUMAI €€ KO 10y JTHLIEBOU
CTOPOHOI HAapyXKy. B pesynsrare Urpox
BUJIEJI KAPTHI BCEX CONEPHUKOB, HO HE
BUJIEJT CBOIO. BaHK 3a6Upajl TOT, KTO BbITA-
IIIHJT CAMYIO OOJIBIIYIO KapTy. Ty3 ObL1 cTap-
MM, 4 MACTb HE NIMEJIA 3HAYEHMS, TAK YTO
MHOI/IA KYII IPUXOAWIOCH IETTUTh.

S mpeuiararo BaM HAay4dMTbCA JE€1aTh
JIOTMYECKUE BBIBOJIBI O KAPTAX HUI'POKOB,
OCHOBBIBAACh HA MX BbICKA3bIBAHUAX.
IIpeanonoxum, aTo urparorrpoe. Ilepsorn
Bcerzaa ropoput Kard, 3a nei Ilers, morom
Bacs, zatem caoBa Kats u T. 1. Kaxabii
UI'DOK JIOJDKEH IPOU3ZHECTH OJAHY M3

dpas, MepevyncIeHHbIX B JIEBOM HHX-
HEM YIJIy CTPAHHMLBL JJOIyCTHM, 4TO BCE
TPOE B COBEPIIEHCTBE BIAJIEIOT JIOTUKON
U BCEI/IA TOBOPAT CWIbHEHIIYIO (Dpasy,
T.€. BBIOMPAIOT U3 CITMCKA CAMOE BEPXHEE
HUCTUHHOE NPEJIOKEHHE.

Jns pasMUHKU TIPEACTABBTEe, uTO Kata
3asBUIIa: <5 He 3Ha10», a [leTsda u Bacs o
odepenu MPOU3HECAN: «S mpourpam.
VCIIBIIIAB CKA3aHHOE, MOKHO JJOI'a/laTh-
cs, yro y Karn Ha 16y ObUT TY3, a4 y pe-
OAT — KapThl omnajame. Munocrpanys
IIOMOZKET BAM Pa300paThCs, IOYEMY 3TO
MMEHHO TaK.

A Teneps K zgeny. YTO BbI MOXKETE CKa-
3aTh O KaPTaX UI'POKOB IIO IIPUBEJEH-
HBIM CTEHOTPAMMAM IISITH UTrp?

Hrpa 1: Kara ckazana: <1 He 3HAIO».
IleTs npousHec: <41 He BeIMIPasl», a Bacs
OOBSIBWI: «Sl BBIUTPAI».

Hrpa 2: Kara npusHanace: < nHe
3Ha10». IleTa MONBWIL: «fI HE BHIUIPAI».
Bacsa uspexk: «/lenum Ky,

Hrpa 3: Kara npowusHecna: < nHe
3HA10», a [leTas u Bacs ckazamu: <« He
BBIUI'DAJI>.

Hrpa4: CHavasa BCE TPOE 3AABUIIM:
«fI He 3Haw», a 3aTem Karg MosBuia:
<1 mpourpasna». Kak Bbl CYUTAETE, 9TO
oTOM CcKasanu Ilers u Baca?

Hrpa 5: [lepsrie Ba pa3a BCE TPOE I'o-
BopwIK: «fI He 3Ha10». 3aTem Kats u IleTs
CcKazann: <41 He 3HaI0», 4 Baca pagocTHO
BCKpuual: «f Bpiarpain!> Kakas y Hero
Obl/Ia KAPTa U YTO OH yBH/JEJ HA JIO6AX
CBOUX TOBapuieri? M

OTBET HATOAOBOAOMKY
U3 NMPEABIAYLLEIO

BO3MOXHbIE ©PA3bI
«$ BBIMIPAA».

(Y MeHs camast ctapLiast
KapTa.)

«9 NIPOUrPAA».

(Y KOro-to ectb Kapta
cTaplle Moewn.)

«AeAUM KyLL»,

(Y MEHS$ 1 KAK MUHVMYM
y elie OAHOro Urpoka
CaMble CTapLUME KAPTbI.)
«$ He BbIUFPAA».

(51 AVBO NMPOUIPAA, AMBO C
KEM-TO AEAIO KyLL.)

«9 He NPOUrPAA».

(51 AMBO BBIMIPAA, AMBO C
KEM-TO AEAIO KyLLI.)

«$1 He 3HaIO».

3HA10». HeyBEepEHHOCTD JIEBOYKH I107ICKa3ana [lere u Bace, yTo,
B OTJINYHE OT HEE, TY30B Y HUX HET U 3HAYUT, OHU ITPOUTPAIH.

PELLUEHWME PASMUHOYHOW 3AAAYM:
Jlaxke He BU/SI KAPT, N300PAKEHHBIX HA PUCYHKE, TTO IIPOU3HE-
CEHHBIM (Pa3aM MOXKHO JIOTA/IAThCsI, 9TO Kare mocrancs Tys,

4 €€ CONEPHUKAM — HET. YBU/IEB Ty3d, OHA Obl MMOHsIA, YTO €M1
HHKAK HE Y/IACTCA CTATb €JUHCTBEHHBIM ITOOEAUTENEM, U CKA-
3aja 6bl: <1 He BeIMIpanar. OQHAKO y PEOAT HA J16aX HE OBLIO
TY30B, M, HUYETrO HE 3HAd O CBOEM Kapre, Kara ckasana: < ne

HOMEPA:

Ha pucyHke nzoOpakeHO
OJIHO M3 peueHuu. Takon
MapIIPYT MOXKHO ITPOEXATh
32 12 9aCOB U 6 MUHYT.

OuHMLw (1,6)

60 <«
50
40
30
20
10

10 20 30 40 50 60
Crapt (1.1

OTBET HAa rOJIOBOJIOMKY
3TOr'0 HOMEPA UIIUTE Ha
www.sciam.com
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CNPOCHTE 3KCNEPTOB

kﬂk NONYYAHT W HIMEPAIDT TEMNEPATYPGI, BIHIKHE
K ABGONHITHOMY HYNH?

OtBeuaer Boiasdranr Kerrepie
(Wolfgang Ketterle) n3 Maccauay-
CETCKOT'O TEXHOJIOTHYECKOTO HHCTHU-
Hobe-

JIEBCKYIO IIPEMMUIO 32 U3ydeHHE (PU3H-

TyTa, nmoayyusmuii B 2001 .

KU1 CBCpXXOJ’[O]’[HBIX ATOMOB:

Temnepatrypa — 3TO M€pPa dHEPIUH,
COJIEPIKAIIENCA B BEMIECTBE. MOJIEKYJIbI
rOPSYETO BEMIECTBA JABUKYTCS OBICT-
po u o6sagaT OOJBIION KHUHETH-
4ecKom »3Hepruer. Yem xosnopHee
BELIECTBO, TEM MEJJIEHHEE JIBUXYTCS
MOJIEKYJIBI M TEM MEHBIIE HUX 3HEP-
rust. AOCOJIIOTHBIN HYJIb COOTBET-
creyeT Hymo mkanel KenbBuuHa (0 K
win —273,15°C).

YT106bI OXJIAJUTH OOBEKT, HEOOXO-
JIUMO OTOOpPATh y HETO 4aCTh IHEP-
I'MM U KyAa-HUOY/Ab €€ NEPEAATh.
Coueras JIA3EPHOE U UCHAPUTEIBHOE
OXJIAXKAEHUE, YUEHBIE CMOIJIM IOJY-
4UTh O0JIaKa Ta3a C TEMIIEPATYPAMHU
nmwxe 1 HK (ogHoN MHIIHMAPAHON
Kenpsuna). Ham ypamoch JOCTHUYD
PEKOPAHO HU3KON TEMIIEPATYPBHI:
450 nK (OKOJ10 MOJOBUHBI MUJIMAD/L-
Hon goaun KenpBuHa).

IIpn nmasepHOM OXJIAKIEHUHN ATO-
MBI PACCEUBAIOT CBETOBOE MU3JYUYEHHE,
norjaomass (pOTOHBI, 4 34TEM BHOBb
UCIYCKasl UX B JIPYTOM HAaIlpPaBJIEHUMU.
B cpennem jinHa BOJHBI PACCESHHBIX
(POTOHOB HECKOJIBKO MEHBIIE JJIHHbI
BOJIHBI MAJAIOMNX, 4 3TO 3HAYUT, YTO
UX CPEAHSSA DHEPTUS HECKOJIBKO OO0JIb-
me. BenencTBue 3aKOHA COXPAHEHUS
PAa3HOCTB YHEPTUI MAJAIONIIETO U pac-
CETHHOT'O (POTOHOB OTOUPAETCA Y pac-
CEUBAIOIIET0 4TOM4, U €ro JBUKECHHE
3aAMEJISIETCS.

IIo Mepe NOHMKEHUS TEMIIEPATYPHI
U YBEJIMYEHUS IJIOTHOCTH ATOMAPHO-

ro O0jaKa OXJTAXKAAMUN IPPEKT
YPaBHOBEIIMBAETCA JPYIUMU TIPO-
LIECCAMH, MOAJEPKUBAIOIIUMU KOJIE-
6GaTesbHOE JIBUKEHHUE ATOMOB, B TOM
YMCJIE BBIICJIEHUEM 3HEPIUU MPU UX
CTOJTKHOBEHUAX U XAOTHUYECKUX OT-
CKOKaX B IIPOIIECCE PACCESHUS Jia-
3epHOTO H3nydeHus. OJHAKO HA 3TOM
3TAIIE ATOMBI YK€ JJOCTATOYHO XOIOJ-
HBI, YTOOBI UX MOKHO OBLIO YIEPKATh
MaTrHATHBIM TIOJIEM. B HAamMUX 3KcCIie-
PHMEHTAX MBI HUCHOIb30BAJIM ATOMEI,
KOTOpBIE OO6MAAIN MATHHUTHBIM MO-
MEHTOM 33 CUET HAJUYHSI HECTapEH-
HBIX 2JIEKTPOHOB. OHHU BEAYT CeOs KaK
MaJIEHBKUE CTEP)KHEBBIE MArHUTHKH,
KOTOpPBIE MOXKHO COOpPATh BMECTE
U YIAEPKUBATH BO B3BEIICHHOM CO-
CTOSIHUM C TTOMOIIbIO BHENTHETO Mar-
HUTHOTO TIOJISL.

ITocneayiomee UCHAPUTENBHOE OX-
JIAKJEHUE TIO3BOJSAET YAAJIUTh U3
CUCTEMBI CAMBIE DHEPTUYHBIE ATOMBI,
KOTOPBIE TTOKH/AIOT MaTHHUTHYIO JIO-
BYIIKY U MOMAJAIOT B MOJIE C BBICOKOM
HANPSDKEHHOCTBIO. TaM OHM BXOJAT
B pe3oHaHC ¢ CBY-usnyyeHHEM, KO-
TOPOE M3MEHSIET WX MArHUTHBINA MO-
MEHT TaKUM O06pPaA30M, UTO UM Y/AE€TCS
BBIPBATHCA U3 3AKJIIOYEHUSI.

Kak e OmpefenuTh TEMIEPATYPY
Bo-
TIEPBBIX, YEM BBIIIE UX DHEPTUS, TEM

CBEPXOXJIAXK/JEHHBIX ATOMOB?

Jalblle OHU TIPOJBUTAIOTCS IPO-
THUB CHJI MATHUTHOT'O TIOJISI JIOBYIIKH
U TEM OOJbIIE PA3MEPHI OOPA3YEMO-
ro UMM 06y1aKa. BO-BTOPBIX, MOXKHO
OILIEHUTb KHHETHYECKYIO 3IHEPTUIO
ATOMOB, KOTOPBIE HAYMHAIOT pasJie-
TAThCSl, KOIJIA MAarHUTHYIO JIOBYII-
Ky BBIKIIOYAIOT. MI3MEPUB CKOPOCTH
GAITUCTUYECKOTO PACIIUPEHUS ATO-

MapHOTro 006J1aKa, MOKHO BBIYUCJIUTD
CPEJHIOI CKOPOCTb JBMKCHHUSA ATO-
MOB M, CJIEJJOBATEJIbHO, HUX TEMIIE-
parypy. Yem MeHbIIE€ pPaCHIMPUIOCH
O6J1AKO 34 ONPEJEIEHHDINA IIPOMEXKY-
TOK BDEMEHHM, TEM HUXKC JOCTUTHYTAS
Temiieparypa. M

B Mmupe Hayku
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YnTAMTE B CASAYIOLLLEM BbIMYCKE XKYPHOAQ:

Mwndp 0 HOYOAE BpEMEH
Ddperia BO3BPALLLOETCS

PESIEY CHHTETNYECKAS XKN3Hb
Gurrme Hy BoT 1 CaTtypH
B g
= Poccus yepes 100 AeT
s - SKOHOMUYHOCTb BOAOPOAHOIO TOMAMBA

OdPopMUTb MOAMUCKY HA XKYPHAA «B MMpPE HAYK» MOXKHO:

® Mo katanoram «fpecca Poccum», NOAIMCHOM MHAEKC 45724; «PocneyaTb», MOAMMCHOM MHAEKC 81736; NEPUOANYECKNX USACHUIN AAST BUBANOTEK,
NnoAnMcHoM nHaekc b392; napaarHum opraHos HT, noanncHom nHaekc 69970;

® MOAMNCKA HA YKPOMHE MO KATAAOTY MOAMUCHBIX M3ACQHUI areHTCTBA KSS, NoANMCHOM MHAEKC 10729

® yepes PeAaKLMIO (TOALKO M0 Poccuin), NepevncAnB AeHbrn Yepes C6ep6aHK NAM MO MoYTe, OTNPABMB KOMMIO KBUTAHUMMK (C yrazaHem O.1.0.,
TOYHOTO OAPECO U MHAEKCA Moancymika) B POocHOY no noyte, no pakcy: (095) 105-03-72 nam no e-mail: red_nauka@rosnou.ru. CTOMMOCTb MOAMMCKMN
Ha noayroame — 390 py6., Ha roa — 780 py6.

MoANMCATLCS MOXKHO CO CASAYIOLLErO HOMEPA, B KBUTAHLMM OBSI3ATEABHO YKA3ATb HOMEP, C KOTOPOro NOMAET MOAMNCKA.

BAQHK NOANMCKM MOYHO B3$I1Tb B AKOGOM HOMEPE XXYPHAAQJ; MOAYHYNTb B PEACKLIM MAM HO CAUTE WWW.SCICM.IU; BBICBIAGEM MO GAKCY MAM No e-mail.
A€ KYMUTb XKYPHAA (TEKYLLME HOMEPQ):

® B MEPEABMKHBIX KNOCKAX «MEeTPOMOAUTEHOBELY OKOAO CTAHLIMIA METPO;

® B KMOCKe «AEAOBbIE AtOANY, 1-51 TBEPCKAG-SIMCKOS YA.,1;

e B knockax MY, MIMIMO, PYAH, MNP3A;

® B MABMABOHE Y METPO «TUMUNPSIZEBKASI»;

® B KMOCKOX I. 38A€HOrpPaAQ.

Bce HoMepa »YPHOAOB MOXXHO KYMUTb B PEAQKLMU XXYPHOAQ MO appECY: YA. POAMO, AOM 22

3A0 «B Mmpe Hayku»

PacyeTtHbIn cuet 40702810100120000141
B OAO «BHeLuTopréaHKk» r. MoCKea BINK 044525187
KoppecnoHAEHTCKNM cyeT 30101810700000000187

MHH 7709536556; KT 770901001

®amumans, N.0., aapec NAGTEABLLMKA

Bua naatexxa Aata Cymma

[ToARMCKA HA YKYPHAA
«B Mupe Haykm»

[TAQTEABLLMK

3A0 «B Mmpe HayKku»

PacyeTHbI cyeTt 40702810100120000141
B OAQO «BHelwToproéaHk» . MocKksa BK 044525187
KoppecnoHaeHTCKun cyet 30101810700000000187

WMHH 7709536556; KT 770901001

dammang, N.0., aapec NAQTEABLLMKA

Bua naatexxa Aata Cymma

MoAMMCKA HO XXYPHAA
«B Mmpe Haykm»

[AQTEABLLMK

96 B Mupe nayku Hodb 2004





