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HEMPOBMOAOTUS

APYTAY9 YACTb MOS3IA

Ayraac duaa3

Knemxu 2nuu, Ha Komopbte YHeHble NoN6eKa He o6pau4a/m HUKAKO20 BHUMAHUA, uzpmom 8 npoueccax NamAmiu,
OOVHEHUA U MOIUNCHUSL He MEHee SANCHYIO POJIb, HeM HeliPOHbL.

MNAAHETOAOTIUA

HEBUAUMKHU NAAHETHbIX CUCTEM

A3BnA Apauaa

B Conmeuryro cucmemy 6x005m He mOoasko NadaHenbl, HO MaKice acmepouost t Komemst. 4mo exnrouarom 6 cebs
opyzue naaHemHble CUCembl?

NCUXOAOTUS
MPOKAATUE BbIBOPA

Bbappwu Lsapy,
Mozym i 602amcmeo u c60600a 6b100pa COenams it00etl cuacmausee?

MHOOPMALIMOHHbIE TEXHOAOTUA

MEPBbLIE HAHOYUIMbI

A3H Xar4yecoH

s GOnbUUHCIBa 1t00eli HAHOMEXHOM02USL NPEOCMABACINCS HeM-1M0 (PYMYPUCIIULECKUM. A Mencdy mem
COBDeMEHHbBIe KOMNBIOMEDPL COCINOAM U3 0emaeli, COOPICAULUX HAHOCKONUMECKUS JNeMEHINbL.

BUOTEXHOAOTU

3AKOANUPOBAHHAY 3BOAKOLNS

CrtueeH OpureHa u AopeHc Xepct

CROACHASL CUCTCMA NPODAMMUPOBAHUSL, UCNONBIYCMAS NPUPOOOLL, He MOALKO npeoomspauiaent
Kamacmpogureckue nocieocmsus ounuboK npu curme3se 6enKos, Ho U YCKopaen 380/10UUIO.

YEAOBEK N KOCMOC

KOCMWYECKUN TYPU3M
A>XOaH Xopear
Yacmmusle KOMNAHUL 8bIX00SIM HA pblHOK KroemuuwecKkux nepeso301c.

HAYKA U OBLLEECTBO
MEPEMUCH KAK 3EPKAAO AEMOTPA®UN

Bcepoccutickas nepeniucs HAceneHus NoKA3and, Yimo 2100ANbHAS MUZDALUSL U xpujm'c' ‘9 myma Ce)Kbu
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Xapaxmeproie npumentvL CoepPemeHHoCHI. =
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MHEHME & ‘,7
POCCW4: NPOBAEMbl MUTPALIUUA A%
Hnmepenio ¢ Tamoanoti MuxaiinoeHoti Pezenm, Yo \
0eKaAHOM IKOHOMUHECKO20 (PAaK)bImena
Poccutickozo Hosozo yrueepcumemada,

6 meveHue cemi 1em PyKrosoousLuett
DeoepansHoll MUZPaUOHHOL

anyncooti Poccuu.
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PA3AEADI:

MHHOBALIUA

CWHTE3 BEAKOB BE3 AHK-MATPULLbI
Mpu Ctnkc

Zlonzuit nymo co30anus CUHMEMUYECKOLL 6ePCULL
OUOMEXHON0ZUHECK020 «ON0Kbacmepa».

OB3OPbI:

OT PEAAKLUUUN
NOKMNAASG OPBUTY

50, 100, 150 AETTOMY HA3AA

HOBOCTA U KOMMEHTAPUA

* Komnoromepruoie yprol

* Benurxdas muzpauus

* Hanoxonvya namsamu

e Tax u max — ammuax

* Kax evireuums 600y

* Jucmanyuonroe ooyuernue

* Ha obuem cooparuu PAH

* Bmecmo mpex Murucmepcms — 00HO

* U3 nocranus Ipesuoernma PP

* Jlaypeanio. MexncoyHapooHoti npemuis Ino0anvHas
IHep2uss

OYEBUAHOE-HEBEPOSITHOE
MAPCUAHCKWUE XPOHUKA

Ilo mamepuanam 6ecedvt ¢ 3a6e0VIOUUM adOpamopueri
20MMA-CNEeKMPOCKOnUL HHCmumyma KoCMudeckux
uUccnedo8amLil, OOKMoOPoM PUIUKO-MAMEMAINUHECKUX
nayx Hzopem leopauesurem Mumpogpharoesim.

3HAHUE-CUAA

NMOAHOE COXUTAHUE
Mapk ®Ouwettn

TEXHUYECKUE HIOAHCbI

POBOTbI PLUG-AND-PLAY
Yant M66¢c
Jomauruii pobom — He pockouts!

FOAOBOAOMKA
BAED-AOB

A3HHUC Wawa
Hzpa ona asapmroix 102UK08

CMPOCWUTE SKCMNEPTOB

Kax nomyuarom u uamepaiom memnepamypuot, Gausxue
K abCONIOMHOMY HY/10?

Hinb 2004



OT PEAAKLHK

s OOUMY

13 nexabps 1972 1. B 23:30 10 XbIOCTOH-
CKOMY BPEMEHH KOMaHJHUP <«AIOJIO-
Ha—17» IOmxnn Cepnan (Gene Cernan)
OpOoCwI NPOIAIBHBINA B3I HA Mope
SlcrocTH, B30OPAICS B IYHHBIN MOJY/Ib
U 3a/pauni oK. C TexX Iop Hora 4eyno-
BEKA HU Pasy HE CTyNa/a HA BHE3EMHYIO
rnousy. KOCMOHABTHKA IUIbUIA 11O TEYe-
HHIO: CKY4aIOIIME ACTPOHABTHI KOIIOIIN-
JINCh HA OpOuTe, 0OecrednBas pabodne
MECTA /ISl CIIEIIUAIMCTOB.

14 sgHBapsA HBIHEIIHETO 10/a [IKOP/IK
Byl HAKOHEI-TO IOCTABUJI CEPBE3HYIO
nenb: K 2020 . cHOBa NOOBIBATH Ha JIyHE,
a 3aTeM JI06paThCa U 10 Mapca. Benbii
JIOM IUIAaHUPYET CBEPHYTb IIPOrpam-
My marios K 2010 r, BO3OOHOBUTH €€
B 2014 1. 1 IPEKPATUTb PAGOTHI HA KOC-
MUYECKO# craniuu B 2016 . TToka mpe-
3UJEHTCKAs KOMHCCHS, BO3IJIABIISIEMAs
BETEPAHOM A3POKOCMHUYECKON ITPOMBIIII-
JIEHHOCTH OaBapaom OJIpUIKEM-MIL.
(Edward C. Aldridge, Jr.), mpopabatbIBaeT
BCE JieTanu, NASA yKe TTOTHBIM XO/IOM I'Oo-
TOBUTCS K IIPOEKTHO-KOHCTPYKTOPCKHUM
paboram. Tem BpemeHeMm EBpomnerickoe
KOCMHUYECKOE AI'€HTCTBO BbIHAIIUBAET
AHAJIOTHUYHBIC TUIAHBI U HA/IEETCA HE OT-
CTaTbh OT 3A0KEAHCKUX KOJIJIET HU 11O CPO-
KaM, HU 110 (PUHAHCUPOBAHHIO.

Xeamum nu 6vi0eeHHbLX OeHez?
Mmuorue ynpekaror bya B ToM, 9TO 3a11a-
HHUPOBAHHBIIN OIO/PKET HE COOTBETCTBYET
pa3Maxy ero 3aMbICJIOB, OJJHAKO CYMMbI HE
TAK MAJIbL, KAK KQJKETCS Ha I1€PBBII B3I,
K 2020 . OTKa3 OT KOCMHUYECKUX YEJIHO-
KOB M OPOUTAIBHON CTAHLIMM [TO3BOJIUT
COKOHOMUTD OKOJIO $70 MJIpZ. C y4eTOM
nHOIAIUNA. Best mporpamMma «ArosioH»
ob6oruiack nmpuMepHo B $100 wipj. B ie-

ACTPOHOBTLI HO Mapce?

pecyere Ha CErogHAIIHNE LeHbL. JIeT ae-
CATh HA34/]] €€ BO30OHOBJIEHHE OLIEHUBA-
JIM B OJIHY IIATYIO OT 3TOM CyMMBL [OBODsI
O COBMECTHOM JIYHHO-MAPCUAHCKOM
MPOTPAMME, €€ TPOTUBHUKH YIIOMUHAIOT
mudpy $400 Mapza., KoTopas purypupyer
B PE3YNBTATAX MPECIIOBYTOI'O TPEXMECAY-
HOT'O uccaenoBaHus NASA, HaleaBIINX
MHOTO 1myma B 1989 . Ilo coBpeMeHHbIM
IIO/ICYETAM, MEKILIAHETHBIE ITOJIEThI MO-
I'yT OBITH B /IB4, 4 TO U B JICCATb Pa3 Jic-
HIEBJIC, HAIPHUMED, €CJIU Y/IACTCA TIOIOJ-
HATH 3aI1AChI TOIUIMBA U BOJBI NMPAMO Ha
Mapce. HUKOra Henb3s 3apaHee CKa3aTh,
B KaKyIO CYyMMY OOOMJIETCSI TOT MJIU MHOW
JIOJITOCPOYHBII MTPOEKT. OJJHAKO HYKHO
MPU3HATh, YTO B JIAHHOM CJIy4ae a/IMU-
auctpanya CIIA BIOTHE aJeKBATHO OI1e-
HHUBACT NPECTOANIIE 3ATPATHL
Cmoumau uzpa ceeu? B 6rmoxaime
TPH T'O/1a NIPEJIATAECTCS YBEIUYUTD (PU-
HaHcupoBaHue NASA Ha 3—4% (¢ yueTtom
UHQIAIIAN), HO JIAKE B 3TOM CJIy4de €ro
o711 B (be/IepaIbHOM OIO/DKETE HE TIpe-
BeICUT 0,7%. K 2020 1. aMEpPHUKAHLIBI IT1O-
TPATAT HA KapPTO(QETbHBIE YUIICHI 6OJIb-
1€, YEM Ha MEXKIUIAHETHBIE NIEPETIETDL

He nocmpaoaem au nayka? besy-
CJIOBHO, /IS MHOTHX HalpPaBJICHUN
HAY4YHBIX MCCIETOBAHNUMA HOBAS IPABU-
TEJIbCTBEHHAA NHUIIMATHUBA KPAMHE BbI-
rogua (cm. cmamuoio Mapxa Annepma
«CHo6a na JIyny»). TeM He MeHEE HEKO-
TOPBIC YYEHBIC OMACAIOTCA ITONACTD MO/
y/ap, €CIu NPOorpaMMa MHUJIAOTUPYEMBIX
IIOJIETOB BBIMJIET 32 PAMKH 3aIJIAHHUPO-
BAHHOTO Ol0/pKeTa. B camoMm pene, Ha
CXEME JIOJITOCPOYHOI'O PACHPEAEIEHU
cpencTB NASA aKCrie MUK HECKOJIbKHUX
ABTOMATUYCCKUX aNIapaTOB OKA3aTHCh
COBCEM PAZIOM C 3aIyCKAMH ACTPOHAB-
TOB. ByzleT O4eHb OOMAHO, €CIU OfHA
13 NPOTPAMM HOCTPA/JIAET U3-34 HEINPA-
BUJIBHOI'O YIIPABJIEHUS JPYTOM.

Cnpaeumca au NASA? Tlovjaer nu
A39POKOCMUYECKOE YMPABJICHUE HA 3a-
KPBITHE CBOUX 0243, YBOJIbBHEHUE COTPY/I-
HUKOB M CMEHY MOJPAJINKOB, €CITH BO3-
HHUKHET TaKass HeOO6XOAUMOCTh? [OTOBO
JIM OHO K IPOTPECCUBHOMY HMHCTUTY-
IIUOHAJIbHOMY pa3zBuTHUIO? ECiam Her,
TO AMEPHUKAHIIAM TIPUCTCA 3ayMaTh-
€A O CO3/JaHUU HOBOT'O KOCMHYECKOTO
ATEHTCTBA WJIM AHAJOTUYHOMN YACTHO-
IOCY/JApCTBEHHOM KOMIIAHMH, 4 MOKET,
1 HECKOJIbKHUX OPraHU3aluH, YTOOBI
BO3HMK/IA KOHKYPEHIIMA. YaCTHBINA CEK-
TOP IMOK4 HE B COCTOSHUM CHPABUTLCA
C 9TOM 33Ja4€U B OJUHOUKY (CM. Cmd-
moto xucoan Xopeam <«Kocmuneckuil
mypusm»).

Hacraso BpeMsa HOKOHYMTL C He-
OIIPE/ICIEHHOCTBIO M OJJHO3HAYHO
pEMUTD, ObITh UK HE ObITH MPOTPAM-
ME IMJOTHUPYEMBIX MEKIIAHETHBIX
aKcneaurn. M

B Mupe Hayku
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HoBeAeBCcKas MpemMust Mo XUMUK © [1popoYeCTBO YAAACA * HECHACTHBIM KOHCTPYKTOP

NIOADb 1954

BEAKOBAS XMMUS. «JlanbHEHIIEE U3YyYEHUE CTPYKTYPBI OEIKa
TIOMOXKET HAM Y3HATh, KAKUM OOPa30M B GEIKOBOU MOJIECKYIIE
YIOXKCHA MOJUIICIITUAHAA CITb U B KAKOM TTOPAAKE CICAYIOT
COCTABJIIIOUINE €€ AMUHOKUCIOTBL YTOOBI HONYIHUTh OTBET HA
TIEPBBII BOIIPOC, 11€JIECOOOPA3ZHO HUCIIOIb30BATD NIEPCIICKTHB-
HBIH METO/I PEHTICHOBCKOI'O JU(MPPAKIIMOHHOTO aHAINU3a». —
Jlavinyc IMomunr (ITonuHr cran naypearom HobeneBckoit npe-
MHWH 10 XUMHH Y€PE3 HECKOJIBKO MCCALICB ITOCJIC HY6III/IK3LII/II/I
TOM CTATBU. — [Ipum. peo.).

KAYEbI MBIAW. XyIOPOJHBIC TOYBbI I0TO-3aI14/IHBIX PaBHUH,
pacriaxaHHibie BO BPEMsI BOMHBI, BCKOPE CTAHYT COBEPIICHHO
6ecnoaHbIMU. PazymeeTcs, Bce MOXKHO CBAIMTbL Ha 3aCYXY,
TUIIAYHYIO JIJI1 KJIMMATA I0KHOH 4aCTU BEINKUX PaBHUH, HO,
TOJIOXKA PYKy HA CEP/IIE, MBI IIPOCTO OTKA3BIBAEMCS ITPUCITO-
Ca6IMBATBCA K IPUPOJHBIM YCJIOBHSAM. ITbl1€BbIE OYPH CBUPETI-
CTBYIOT B T€X K€ ParioHaxX, 4yTo U 20 sieT Ha3aj. 34 nocjeJHue
JIBA—TPU HEYPOXKAMHBIX I'O/Id TEPPUTOPHs HE3ANMUIICHHBIX
MOJIEH, TTIOYBA KOTOPBIX MOABEPIVIACH I'YOMUTEIBHOI BETPOBOI
39PO3UH, 3AMETHO PACIIMPHUIACE. TaK MOSBUWINCH BA OOLINUP-
HBIX 3ACYyIUIMBBIX parioHa. M

C3OP YMABSIM PAMB3AI B cBOG#H AGBOpaTOpUM, 1904 T,

NIOAb 1904

B3IASA B BYAVYLUEE. «B Hayane aBaJuaToro CTOJETUS BCE
MBI, U OCOOEHHO T€, KTO POJWICS IIOCIE BBIXOJA B CBET
JIpONCXOXKACHUA BUAOB>, OCO3HAEM, UTO YEJIOBEK U BECh MU
JIIOJIEN — 3TO BCETO JIMIIb OJIUH M3 TANIOB I'PAHMO3HOTO Pa3-
BUTH, TIO CPABHEHHUIO C KOTOPBIM BCE JOCTHKEHMS Y€/IOBEYEC-
TBA Ka’KyTCH TIECOYHBIMM 3aMKaMH. BCMaTpuBasch B POIIOE
CKBO3b 0GECUYMCIEHHBIE MUJ/UIMOHBI JIET, Mbl BUJIMM BEJIUKYIO
JKAKAY KM3HH, BBIPBIBAIOMIYIOCA M3 OKEAaHCKOro miaa. Ctout
HaM TOJBKO YCTPEMHTD B30 B Oy/IyIIee, KAK MCYE3AI0T MBICIN
O 3aKOHYEHHOCTH, O TBICAYETIETHEM CIIOKOMCTBAM. YTO Mamn
KTO IIPUJET HA CMEHY YEJIOBEKY — BOT CAMBIN MHTPHUIYIOIINNI
U CaMBblIii CJIOZKHBIF BOIIPOC B MUpe». — lepbepT Vasc.

XUMUK CTUXMN. BeIIaromuincsa aHIIMHACKUI yYEHBIA COP YIIbAM
Pam3ani, ybe MM ACCOIMUPYETCA C OTKPHITUEM PAfsA, — OJIUH
M3 CAMBIX MOJIO/IBIX YYEHBIX B MUPE: €My BCETO 52 rojia. Briepsrie
OH 3asBMJI O CEOHE HEOKUIAHHBIM OTKPBITHEM PAHEE HEWM3BECT-
HBIX 3JIEMEHTOB B aTMOCdepe (aproHa, reJivs, HEOHA, KpUITTOHA
U KCEHOHA), CJICJIAHHBIM YACTUYHO B COTPY/IHUYECTBE C JIOPJIOM
Paneem. dotorpadusa capa Yunbama Pamsasa B €ro ymaboparo-
pum OblIa C/IeNaHa CIEUAIBHO Ui Scientific American. (Yepe3
HECKOJIBKO MECSIIEB MOC/IE MyOIUKAIIMK 3TOM CTaThu Pamasaii
nosryan1 Ho6esneBCKyIo NpemMHuIo o XMMHN.)

KOPABEAbHbI CTABUAUSATOP. MopcKas KauKa, KaK IIPaBUIO, ABJIA-
€TCS1 CEPbE3HOI ITOMEXOH XOPOILIEMY CAMOUYBCTBUIO ITACCAKU-
POB M KOMAaHJIBL, 4 TAKKE OCJIOKHSCT IIPOBE/ICHHUE JTFOOBIX paboT
Ha 6opTy. OrTo Hlnuk (Otto Schlick), n3BecTHBIN BOEHHO-MOPC-
KO HHyKeHep 13 aMOypra, n300pes1 yCTPOHCTBO JUIsl yMEHbIIIE-
HUA aMIUVIATY/AbI PACKAYMBAHUA CYy/IHA. Ero I[eﬁCTBI/Ie OCHOBAHO
HA4 THPOCKOITNYECKOM 3(PHEKTE MAXOBHKA, YCTAHABIIBACMOTIO
Ha 60PTy MAPOXO/A U PACKPYIHUBAEMOrO €ro apurareicm. M

NIOADb 1854

BECMOAE3HOE U3OBPETEHUE? TTapr:KCKUE KOppeCcnoHeHT The
New York Times coobmaeT: «F1306peTaTernp, Ka3aI0Ch Obl, J10-
CTUTHIMI BEPIIUHBI YCIEXA, TOJIBKO YTO Il JKEPTBOH COOCT-
BeHHOro n3obperenus. Korga r-u Jleport (Leroy) cryckancs
C XOJIMa IO OOBIYHOI MOYTOBOM JOPOTre HA CBOEM MTAPOBOM
SKHUITAKE, MAIIMHA CTOJIKHY/IACH C NPENATCTBUEM U ONPOKHU-
Hy/1ach. CO/IEPKUMOE KOT/Id BBUIMIOCH HA I'-Ha JIepost, CUJIBHO
OIIMAPUB €ro. HecuaCTHbIN NOCTYIIMI HEPA3YMHO, IIOTPATUB
JIECATD JIET )KM3HU U BCE COEPEKEHUS HA CBOM a6CYyp/IHBIN
MPOEKT. Beap gake pebEHKyY SICHO, YTO MOCIE U306PETEHU
JKEJIE3HBIX JIOPOTI' M JIOKOMOTHBOB KOHCTPYHMPOBAHHE MTAPOBBIX
ITOBO3OK YTPATHIIO BCAKUM CMBICI>. M

q B Mupe Hagku
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HOBOCTH H KOMMEHTRAPHM

astomATH3AIMg ¢DNOCOBAHNY

YaHau [poccmaH

HeAOCTATKM  ABTOMATUINPOBAHHbIX

BHEAPEHUNIO SAEKTPOHHOIO rOAOCOBAHWSI.

MEPECHET TOAOCOB B X0A€ BbIOOPOB
npesnaeHta CLLA B 2000 .

TAVHA 3A CEMbIO NMEYATIMM
HekoTopble aKcnepTbl BbICKA3bIBAIOT
onaceHusl, 4To0 KOMNbKOTEPUM3ALNS TO-
AOCOBAHUS AQCT CAULLKOM 6oAbLLUNE
MOAHOMOYMST Y3KOMY KPYTY AULL. MHOrVe
M3roTOBUTEAM SAEKTPOHHbBIX YPH Tpe-
OYIOT OT YHOBHMKOB, 3AHUMAIOLLUXCS
npoBeAeHneM BeIBOpPOB, MOAMNCKM
O HepPA3rAdLUEHUM NMPUHLMNG AENCT-
BUS X U3AEAUN. TOKMM OBPa30M, 06-
LLEeCTBEHHOCTb AOAKHO AOBEPUTLCS
rOPCTKE AOAEN, HE MMEIOLMX NPABA
PA3MAALLATL, KK HO COMOM AEAE KOM-
MblOTEP MOACHMTHEIBOET FOAOCA.

B coorBercTBMM C NPUHATOU B OK-
TA6pe 2002 1. MONPaBKOM K 3aKOHY
06 M36MPATENbHBIX IIPaBaAX HAa MO-
gepHusanuio 170 TeiCc. M36UpaATENDb-
HBIX y4aCTKOB B CIIIA 6BUIO BBIJICJICHO
$3,8 mipa. OgHAKO MEPEXO/ K KOM-
[IBIOTEPU3UPOBAHHOMY I'OJIOCOBAHUIO
3aTAHYJICS Hagoaro. OYEBHJIHO, YTO
HUCIOJIb30BATh BMECTO OIOJUIETEHEH
nepdoKapTbel OECCMBICIEHHO, OAHAKO
JIOCTOMHOM 3AMEHBI ITOKA HAUTH HE
y/1aJ10Ch. BosbIE BCETO CIIOPOB BBI3bI-
BA€T BONPOC: KAK M30HUPATEIN CMOTYT
[IPOBEPUTH, PABUWIBHO JIU OBLIN y4-
TEHBI UX rojioca? He UCKII0YEHO, 4TO
pelieHne KpoeTcs: B IPUMEHEHUN Oy-
MaKHBIX HOCHUTEJIEN.

HMHCTUTYTYy HHKEHEPOB 3JIEKTPO-
TEXHUKHU U DJIEKTPOHUKHU (/EEE) Oblia
IopydyeHa pa3paboTka CTAHAAPTOB
Ha aBTOMAaTHU3UPOBAHHBIE CHCTEMBI
JUI TOJIOCOBAHUS, KOTOPBIE JIOJIKHBI
obecnedynuTb KOH(PHU/JIEHIIUATbHOCTD,
0€e30MaCHOCTD, HAJEXHOCTb, TOY-
HOCTbB, IPAKTUYHOCTb U JIOCTYITHOCTb.
CHayayia pabodas rpynna MHCTUTYTA
[IPEJCTABUIA HA CyZ OOIIECTBEHHOC-
TH 3CKU3HBIN POEKT, KOTOPBI JOJIK-
Ha OyZIET YTBEPAUTb ACCOLMAIIUSA 110
BOIIPOCAM CTAHJAPTHU3AINH, BXO/-
mass B COCTAB BCEMUPHOTO COOO6IIIe-
crBa IEEE.

B pa6ouyio rpyniy BXOASAT NPOU3-
BOJWUTENHN, B TOM YMCJIE KOMIIAHUH
Diebold Election Systems, Election
Systems and Software wn election.com,
a4 TAaKXKe H306pETATENb 3IEKTPOH-
HBIX JIEHET MU@PPOBANBIUK I3BUJ
YoM (David Chaum), cnenuanucTt mo
nHpopmaruke u3 CTIHEHOPACKOTO
yausepcurera [Jasua Jumn (David L.

Cnctem

NPensTCTBYIOT

Dill) n Pe6exka Mepkbiopu (Rebecca
Mercury), 3aIUTHUBINAA KAaH/IU/IATCKYIO
JIUCCEPTALIUIO MO 3JEKTPOHHBIM CHC-
TEMAM T'OJIOCOBAHHUSA B IapBap/CcKOM
YHUBEPCUTETE.

O6HAapOJIOBAHHBIN B CEHTAOpE
2003 1. IPOEKT NPHUIJIOCh OTKIOHUTD:
IEEE niosty4au 0koJio 500 rnucem ¢ Kpu-
TUYECKUMH 3aMedanuamu. Ocoboe
BHUMAaHHE OBIJIO O6PANIEHO HA BOIPO-
Cbl 6€30IIACHOCTH, BO3MOKHOCTD IIPO-
BEJIEHHA MIEPECUYETA I'OJIOCOB WIEHAMH
n36MPATENbHBIX KOMHUCCUH U MEXa-
HH3M, [O3BOJSIONUN HN30HUPATEIIO
yOenuTbCsa B TOM, 4YTO OH IIPOTr'OJIOCO-
BaJI UIMEHHO TaK, KaK XOTel. Bpsj au
ABTOMATH3UPOBAHHBIE CUCTEMBI [
I'OJIOCOBAHMS IPOU/YT CEPTUMHKALIUIO
Ha COOTBETCTBHUE HOBBIM CTAHIAPTAM
pasnbiie 2006 T.

VYIIOMSIHYTBIC TPYAHOCTU KACAKOTCH
YUCTO 3JEKTPOHHBIX CHCTEM, U3BECT-
HBIX KaK <«3JIEKTPOHMKA NPAMOU pe-
rucTpanuu». Mx MOXHO IIPOBEPHTD,
BBE/ISI U3BECTHOE KOJIMYECTBO I'OJIOCOB
U 32TEM IIPOKOHTPOJIUPOBAB IIPABUJIb-
HOCTb mojcdera. OJHAKO JOKA34Th,
YTO BbIIAHHBIE KOMIIBIOTEPOM PE3YJIb-
TAaThl PEAJILHOT'O TOJIOCOBAHMSA COOTBET-
CTBYIOT UCTHUHE, IPOCTO HEBO3MOXKHO.
K TOMY k€, 9TOOBI BHIOOPHI OBIJIN YECT-
HBIMH U JIEMOKPATHYECKUMHU, JOLKEH
CyLIECTBOBATb MOHATHBINA U IIPO3pay-
HBIH CIIOCOO IEPECUETA I'OJIOCOB.

Bo BCex npeyIoKEHHBIX METO/MKAX
[IPOBEPKU PE3YJIBTATOB I'OJJOCOBAHMUS
UCIIOJIB3yeTCss OGymara. Hampumep,
H3Bu1 YoM nIpoAEMOHCTPUPOBAIL OPU-
I'MHAIBHBIA OYMaKHBINH OIOJIJIETEHD,
COCTOAIMHI U3 ABYX crTpanul. [Toxa
OHH HE Pa3fieJIeHbl, KpUnrrorpapuyec-
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HOBOCTH W KOMMEHTAPHK

Kas CUCTEMa IMO3BOJISICT U36UPATEITIO
BUJETh, KAK OYJET 3aCUYUTAH €TI0 IOo-
sioc. ITocre pasaenenus 610/UIETEHs HU
OJIHA U3 €TI0 YaCTEI HE MMO3BOJISIET TPE-
TBUM JINIIAM Y3HATh, KAK IIPOT'OJIOCOBAT
U36UPATED.

Eme B 1993 1. Pebekka MepKkbiopu
IIPEIOKIWIA GOJIEE IIPOCTOE PEIIEHHE:
OCHACTUTD DJIEKTPOHHBIE U30UPATEb-
HBbIC YprI CTCKJIIIHHBIM OKHOM U l'IpI/I—
HTEpPOM. KaKABIM NOJAHHBII T'OJIOC
OyJIeT MeYaTaTbCsd HAa JHUCTKE OyMary,
KOTOPBIA 3aTEM IOMA/ICT MO/ CTEKIISH-

HOE OKHO, YTOOBI U30UPATENb MOT YBU-
JIETb €TI0 ¥ PEUIUTD, IPUHATD WU AHHY-
JIMPOBATH IPEJCTABICHHBIA PE3YIIBTaT.
Cucrema MO3BOJUT YMEHBIIUTD YHUCIIO
OIIMOOK ITPU I'OJIOCOBAHUM U OOECIIEYUT
BO3MOXKHOCTD IEPECYETA IIPHU HEOHXO-
JUMOCTU. BMmecTe ¢ TeM 3/1eKTpPOHUKA
OyzieT OBICTPO 3aIIOMMHATL U 06paba-
TBIBATH PE3Y/IBTATHI, KAK TOIO Tpebyer
HAIlIE HETEPIICINBOE OOIIECTBO. Takum
06pa30M, JAKE B OYAYIIEM I'OJTOCOBAHUE
He oboreTcs 6e3 6Gymary. M

Bemnkan MUS[IALLY

PoaXxep AoyAa

[oyeMy appoaMEePUKAHLbI MOKUACAM FOT CTPOHDI.

B 1916-1918 rr. 60mee 400 Toic. ahpo-
AMEPUKAHIIEB IepeceJunnuch B Hpro-
Hopk, leTpoiiT, YNKaro u apyrue ro-
poaa CepepHOn AMEPHUKU. B TeueHue
cieayomux 50 J1IeT K HUM NPHUCOEU-
HWIKCH elie 5 MaH. (He cuuTas 1 MIH.
4EeJIOBEK, BEPHYBIIMXCA Ha 10T). B 1900 1n
OKOJIO 90% 4YEpPHOKOXKETO HACEIEHUSA
CIIA nmpoxxuBano Ha ore, a B 19701 —
menee 50%.

MurpainoHHbI€ IPOILECCH TPOUC-
xoaunu u pansure. C 1890 o 1910T.
appOaMEPUKAHIIBI
B OKJIaXOMy, HO 3TO IE€pPECEICHUE HE

HAIPABIAINCDH

MJET HU B KAKOE CPABHEHHE C TEM,
41O mpousonuio B 1916—-1918 rr.
Hnjycrpranusanus CEBEPHBIX IITATOB
CITOCOOCTBOBANA PA3ZBUTUIO MUTPAIU-
OHHBIX IPOIECCOB. /1A Pa3BUTHA IPO-
MBIIUIEHHOCTH TPEOGOBAUCH paboune
pyku. Ilepsas MupoBas BOMHA COKPa-
THJIA TIOTOK 3MHUIPaHTOB M3 CTaporo
CBeTa, 4TO IPHUBEJIO K IEPECEICHUIO
YEPHOKOXKErO HACCJICHUA HA CEBEP.
ITo mpoHuMn CyAbOBI, MMEHHO B 3TOT
IIEPHOJ] MOCEBBI XJIONKA ObUIM OINyC-
TOHNIEHBI JIOJITOHOCUKOM. Kpome Toro,
IIOCTABKU JJEIEBLIX NPOMBIIIIEHHBIX

TOBAPOB C CEBEPa NPUBOAUIN K pa-
30PEHHIO MAHY(MAKTYp HaA IOT€ U, KaK
CJIECTBUE, — K COKPAIMECHUIO pabo-
YUX MECT. BeTymenue B CHly 3aKOHA
Ixuma Kpoy (Jim Crow) (cormacHo
KOTOPOMY YE€PHOKOXKHE HE JOJIKHBI
HAXOJUTHCS PAAOM C OEIBIMH) €IIe
00J1€€ YXYAIIMIIO MOJOKEHUE KUTEIEH
10Td CTPAHBIL.

WHpopmanuio 0 Hanudyuu pabo-
YUX MECT HA CEBEPE KUTENHU I0KHDBIX
ITATOB MOJYYaJu U3 rasersl Chicago
Defender. Tlpuesxanu Ha IO U BEp-
OOBIIMKU, KOTOPbIE IpeAIarann 6ec-
IJIATHbIE OMJIETHI 10 YHUKATO U APYIUX
CEBEPHBIX IOpoAoB. OOLECTBEHHbIE
OPraHM3aluu U JIAKE NPOIOBEAHUKHU
BO BpeMs CJyX6b MH(MOOPMUPOBAIU
O BAKAHCHSAX.

ITox BAMAHHUEM BCEX BBIIIENEPE-
YHCIEHHBIX (PAKTOPOB JIIOJM IOKH-
JIaJIM POJIHBIE MECTA U YCTPEMJISIIMCh
Ha CEBEP B IIOMCKAX JIyYIIECH JKU3HHU.
OpHako B 30-X I'T. MUT'PAIIMOHHAS BOJI-
Ha IOILIA HA yOBIIb, M TAKOE MOJIOKE-
HHE HAOIIOJAJIOCh BIUIOTH /10 Ha4aja
Bropoit MUpOBOI1 BOMHBI U IOCHE-
BOCHHOTO TPOMBIIIJIEHHOTO OyMma. p

PacceneHnne adpoamepurkaHUes, %

[OmeHee?2 [Dot2p05 Mot5a015
M o1 1500 30 M 301 6onee
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CymecTBOBAJIO MHEHHUE, YTO IOABIIE-
Hue B 40-X IT. KOMOAMHOB 1 cO6opa
XJIONKA MPUBEIO K BBICBOOOXKACHUIO
pabounx pyK U CIIOCOOCTBOBATIO MUT-
panMoOHHBIM IponeccaMm. Ha camom
Jlesie OTTOK pabovyer CUJIbI BBIHYIMUII
IUIAHTATOPOB MPUMEHATH CENbCKOXO-
3AUCTBEHHYIO TEXHUKY.

B 40-X I'T. BBIXO/IITbI C I0I'd BHOBb HAYa-
JIA TIPOJIBUTATHCS 10 CIIY>KEOHOH JIeCT-
aurie. [Tpodcoro3pl TakKe CIIOCOOCTBO-
BJIM HHTEIPAIUH 0KAaH B 9KOHOMHKY

cepepa. X iniepbl IOHUMAJIH, YTO JIy4-
1€ MPUBJICKATh APPOAMEPUKAHIIEB HA
CBOIO CTOPOHY, 2 HE IONOJHATh UMU
PAABI MITPEHKOPEXEPOB.

B 70-80-¢ IT. 4epHOKOXXHE AMEPHU-
KaHLIBl HAYAJIU TEPSATh 3aBOEBAHHBIC
MO3ULIMM HA CEBEPE: MHOI'HME CTAIH
BO3BPAIATbCA HA IOT, IJI€ MMOYTU HE
CTAJIKUBAJIUCh C PACOBOM JIMCKPUMHU-
HAIIMEH, /1a U 1IEHbI ObUIM 3HAYUTE/IBHO
Huxe. W

snexreonnuii KOHMPONb

YaHaum [poccMmaH

KopoBbe OGEelIEHCTBO BCKPLIAO HEAOCTATOYHLIN KOHTPOAbL 34
COCTOSIHMEM 3A0PO0BbSl YKNBOTHbIX.

JKMBOTHbBIE TOALITUHCKOM NOPOAbI 13
LITATA BAWMKHITOH, rAe GblAQ OBHO-
pYy>XeHa nepBasl KOPOBA C GeLIeHCT-
BOM. HbIHELLHSII CUCTEMA KOHTPOASI,
rA€ MPVIMEHSIKOTCS YLLHbIE OUPKU, HE
MO3BOASIET BbISIBUTb BCEX GOABHbBIX MPO-
M3BOAUTEAEN NOTOMCTBA. B ByayLiem
6YyAYT BHEAPEHbI SAEKTPOHHbIE BUPKM
1 CO3AQH BAHK AQHHBIX CTPAHBI.

B despane npasurensctso CIIA 06b-
SBAJIO O TOM, YTO PACC/IE/JOBAHUE CITyda-
€B 3200JIEBaHM KOPOBBUM OEIICHCTBOM,
BBISIBJICHHBIX B jickadpe 2003 1., npekpa-
HIEHO. DTO O3HAYAET, YTO COCTOAHHE
52 XUBOTHBIX M3 81, 3aBE3CHHBIX U3
Kanagpl BMecTe ¢ THPHUIUPOBAHHOU KO-
POBOI1, OCTAETCSI HEU3BECTHBIM. [Ipruem
11 13 HUX NOSABUJIMCH HA CBET OJHOBPE-
MEHHO C 3TOW OypPEHKOM U, BO3MOXKHO,
MUATAINCH TOM K€ 3aPAKECHHOM IHIIEH,
KOTOpPasd, KaK ITOJIAraioT, MOIJIA BbI3BATh
3260JIEBAHUE.

IIpo61eMa B TOM, YTO METO/L yUETA CKO-
T4 JJABHO YCTAPEJI, YTO BAKHO HE TOJIBKO
B CJIy4asx 3ab60sieBaHUA KOPOBBUM Oc-
IIEHCTBOM, HO M B JIPYTHX, TAKMX KaK, Ha-
MIPUMED, AIINYP, A TAKKE MPU 3aPAKCHUN
numu Escherichia coli v Salmonella.
B ormmrame or Kanajel, Bemmko6puranuy,
EBponenckoro corwosa U ABCTPAIHH
B CIIA rocyaapCTBEHHBIM KOHTPOJb 34
COCTOSTHUEM 3/JOPOBbsA CKOTA HE YCTAHOB-
JIEH. YCJIOBUA COJEPKAHNA KOPOB TAKKE
CYHIECTBEHHO OTIMYAIOTCA IO PETMOHAM.
Kpome Toro, COKpaTuiIoCh YUCIO SKUBOT-
HbIX, HAXO/IAIIMXCA 11071, HAOIIOJCHUEM.

[lepBble 1Iary, HaIIPaBICHHbIE HA U3-
MEHEHHE CUTYAllUU, ObLIN NPEAIIPHHS-
TeI B 2002 I, KakK pa3 4yepes3 roj mnocie
BCIBIIKUA SAypa B Benmkobpurannwy,
[IOBJICKIIEH MAaCCOBYIO BBIOPAKOBKY
CKOTA U 3AKPBITUE IKCIOPTHBIX PbIH-
KOB. B okra6pe 2003 1. denepanbHas
CITy:K0a PETUCTPALIMA M KOHTPOJIS JKU-
BOTHBIX NPEACTABUIA IIPOEKT, NPETYC-
MaTpuBaONKi BBesieHue K 2006 1. cuc-
TEMBbI KOHTPOJIS JJOMAIIHUX KUBOTHBIX,
MO3BOJIIIONICH IIOJIYy4aTh BCE HEOOXO-
JTUMBIE CBEICHHUS O KAKIOM OCOOHM 32
48 gacoB. [IOCKOIBbKY IMOTOJIOBBE CKOTA
MHOI'OYUCAEHHO (100 MUIH. TOJIOB Of-
HOT'O TOJIBKO KPYITHOT'O POI'aTOro CKOTA,
a B cTpaHe — 1 MH (epM), IpeAIona-
I'd€TCsl UCIOJIb30BATh CUCTEMY PAJHO-
onpeaenenus (RFID — radio-frequency
identification). ITogo6Has 37IEKTPOHHAS
CHUCTEMA TIOMOXKET OCYIIECTBUTL aBTO-
MaTHU3UPOBAHHBIN COOP MHMOPMAIINH,
ITOCTYITAIONIEH B €/IUHYIO 06a3y JaHHBIX
CTPaHBL

Venex HOBOM CHCTEMBI yU€Ta 3aBUCHUT
HE TOJIbKO OT CJIAKEHHOM PabOThI 3J1EK-
TPOHHBIX CPEJCTB, HO U OT LEHTPAJIb-
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HOTI'O OpraHa yIpasJeHUs1, 3aHUMAIOIIe-
rocst coopom mH(popmarnu. B cucreme
Benukobpuranum (Kak u EBporibl), BBe-
JEHHON B 1997 I, UCIIOJIL3YIOTCS TIACT-
MAaCCOBBIE OUPKH, KOTOPBIE KPEMATCA
Ha 064 yXa KaXJOMy TeleHKy. Ha Hux
YKA3BbIBAETCA UHIUBUAYAIbHBIA HOMED,
PETUCTPUPYEMBIF B MUHUCTEPCTBE OK-
pyKaiomen Cpejbl, MPOJOBOILCTBUA
U CEIbCKOI'O XO3AHUCTBA, d TAKKE IO U 110~
po/a AKUBOTHOT'O. PaclIpoCTpaHEHHE KO-
POBbETrO OEMIEHCTBA B BeMKoOpUTaHun
CBSI3aHO C YIOTPEOICHHUEM MsCa UH(PU-
IUPOBAHHDBIX )KUBOTHBIX B KAYCCTBEC KOP-
Ma JIJIg 3]J0POBOI'O CKOTA.

DJIEKTPOHHAA CHUCTEMA HUMEET Pl
npeumymects. Ctus Pomumnrc (Steve
Rawlings), B1ajiesner; MaIeHbKON (hepMBbI

B AHIVINH, COOOIIACT, YTO OGUPKU YACTO
JIOMAIOTCS M TEPSIOTCA. DJIEKTPOHHBIC
YCTPOMCTBA, OTKY/]Aa TIOCTYIIaeT UH(POP-
Maiusa B 6a3y JAHHBIX, TOMOTYT KaK M3-
6€eKaTh MaCChl OyMaKHOU PabOTHI, TAK
U IPOBECTU CENEKIIUIO JKUBOTHBIX.

10 HETABHETO BPEMEHU JIEKTPOHHBIE
CHUCTEMBI HE OBbUIH T'OTOBBI JIJII KOM-
MEPYECKOTO HCIOJIb30BaHUA. Ceilvyac
IPOBOJATCSI HCIBITAHUS CIIOCOOOB
MNPUKPEIVICHUSL DJIEKTPOHHBIX OHPOK,
pemaeTca BONPOC O TOM, YTO JIydHIe:
BBOJUTDb UX TIOJ| KOXY, KDEUTDb K YXY
WIN AT JKUBOTHOMY IIPOITIOTHUTDb KEPa-
MMYECKYIO KaIlCyJly, KOTOPas OCTAHETCA
B xenyake. Pooepr dopaperin (Robert
H.Fourdraine), rmaBa BHCKOHCHUHCKOMN
ACCOIMAINN IO PETUCTPALMH JJOMAIITHE-

ro cKoTa 1 wieH PeepanbHOM CITYKObI
PETUCTPALIMA U KOHTPOJISL JKMBOTHBIX,
CYHUTAET, 4YTO BBIOOpP CIOCOOA TIpH-
KPEIUIEHUS UHIUBU/IyaJIbHOTO HOMEPA
3aBUCHUT OT BWja >kuBoTHOro. B CIIIA
CKJIOHSIOTCSI K MCIIOIb30BAHUIO YIIHBIX
3JIEKTPOHHBIX OMPOK. OJJHAKO HEKOTO-
pbIE CYMTAIOT, YTO METO/], 3AIIAThIBAHMSA
IIOMOJKET TIPEAYIPEAUTD TIONBITKA He-
JIO6POCOBECTHBIX (PEPMEPOB 3AMEHUTD
UH/IUBU/IyAJIbHBIN HOMED.

VYeHBbIE TAKKE PEIATaIOT BKIIOYNTD
B 3JIEKTPOHHOE YCTPOHCTBO MH(DOP-
manuio o JIHK. Ienernyeckue JaHHbIC
MO3BOJIAT HAECHTU(MUIMPOBATE KAXK/YIO
KOPOBY JIZKE TTOCJIE TOTO, KaK MsCO IOC-
TYIIUT Ha IPUIABOK MarasuHa. M

naokonsis NAM

AxxopaX MUHKeAb

CospemeHHas POTOMUTOrpaPUA MO3-
BOJISIET M3TOTABIMBATh MHKPOCXEMBI
MATrHUTHOW MAMSITU C BBICOKOH TUVIOTHO-
CTBIO PACIIOJIOKEHUS A1IEMEHTOB. OJJHAKO
BCKOPE MPOMBIIUICHHOCTU ITOHAT00HTCS
HAJICKHBIN U HEZIOPOTI'OH CIIOCOO YIIAKOB-
KA HAHOCKOTIMYECKUX OUTOB. HemaBHO
TEXHOJIOraM M3 YHuBepcurera Ilepabio
V/1a7I0Ch 33aCTaBUTb CYOMUKPOHHBIEC KO-

GaIBTOBBIC KPYIIHIIBI COGUPATHCS B KOJIb-
114, IPUTOJHBIC I XPaHEHUA UHMOP-
MalUMHU IPHU KOMHATHOU TEMIIEPATypE.
YacTUYKK KOGAIBTA, IUIABAIOMIUE B Op-
I'AHUYECKOM PACTBOPUTEIIE C JJOOABKOL
[IOBEPXHOCTHO-AKTHUBHOI'O BECICCTBA,
MPUTATUBAIOTCA APYT K JPYTY, CJIOBHO
MEIbYAHMIINE MATHUTBL, U COOGHPAIOT-
Csl B TPYHIIBI PA3IHUYHBIX (POPM, B TOM

4HCJIE U B KOJIbLIA IUAMETPOM HE Oosiee
100 HM. YTOOBI UCHOIB30BATD MOTYyYEH-
HBIC KOJIbIIA /I U3TOTOBJICHMA 3aIIOMM-
HAIOLIETO YCTPOMCTBA, UX HEOOXOIUMO
CTA6WIN3UPOBATH U CONPSIYb C JPYTUMHU
HAHOCKOIIMYCCKUMU ACTATIAMU, HATIPU-
MCp ¢ HAHOMCTPOBBIMU ITPOBOJHUKAMM.
IToppobHee 312 TEMA OOCYKIACTCS B XKYP-
Hasne Angewandte Chemie. M

nosblil cnocos nonveenns AMMUAK

AdxxopaX MUHKeAb

Bort yxxe 70 ner ammuax (NH,), HCOGXO-
JIUMBIN ST TIPOM3BOZCTBA YIOOPECHUM
U MHOKECTBA JIDYTUX IIPOJYKTOB, IOJIy-
4JaloT 1o MeToAly Xabepa—bora, T.e. B pe-
3yJIBTATE PEAKIMU JIBYX I'd30B — 430Ta
U BOJIOPOJIA — IPU BBICOKUX JJABJIEHUAX
U TEMIIEPATYPAX B IPUCYTCTBHUU TBEPIOTIO
Kkatanmsaropa. Hemasno ITon Yupuk (Paul
J. Chirik) 13 KopHeickoro yHusepcure-
Ta NPEYIOKUI HOBBII CIIOCOO MOJTyYEHHMs

AMMHAKa B MEHEE JKECTKUX YCIOBHAX,
4 MMEHHO B PACTBOPE. XMMHK HCIIOIb30-~
BAJI PACTBOPUMBIN KOMIUIEKC, COCTOAIINI
13 [BYX YITIEBOJIOPO/IHBIX KOJIELL, COE/IN-
HEHHBIX C AaTOMOM IMPKOHUA. EC/n Kostb-
114 JIOCTATOYHO BEIMKH, MOJICKYJIBI 430Ta
(INV,) IPUCOEUHSIIOTCST K HUM, 3AXBATHIBAS
O JBA [IUPKOHHEBBIX KOMIUIEKCA. 3aTEM
K KOKJIOMY aTOMY a30Ta LEIUIAETCS MOH
BOJJOPO/IA, U HEOOJBIIOE HAIPEBAHHE

HPUBOJUT K PA3/IE/IEHUIO MOJIEKYJIBI A30T4.
B pesynsrare METa/UIM4ECKUI KOMIUIEKC
NIPUOOPETAET TONIOJTHHUTENBHBINA ATOM BO-
JIOPO/1d, KOTOPBIM MPEMATCTBYET IIPHUCO-
€JMHEHHIO HOBBIX aTOMOB a30Ta. Hopas
pEaKLMs BPsAZL JIM 3aMEHUT XOPOIIO IIPO-
BEPCHHBIN MeTOo]| Xabepa—bora, o1Hako
€€ MOKHO MCIOJIb30BATh YISl YCKOPEHHO-
I'O CUHTE3a a30TOCO/IEPIKAIINX JIEKAPCTB,
KpacuTesen U PAaKEeTHOI'O TOIIMBa. M
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Akagenmug nogsopur HMOgI

depop Kanuua

18 mas 2004 1. cocTosnoch Ob1ee cobpa-
Hue Poccurickoit akajjeMun Hayk. B ero
paboTe NPUHAIN y9aCTHE TIPEJICEAATEND
TIpaBurenscrtBa PO M. Opagkos, pyKo-
BOJUTENIb AIMUHUCTpanuu I1pesnugenTa
PO JI. Measenes 1 MuHHCTp 06pa3oBa-
HUA 1 HAYKU A. DypCceHKo.

CO BCTYIIUTENIBHBIM CJIOBOM BBICTYITUII
npe3ugenT PAH akagemuk FO. Ocunos.
OH OCTaHOBWICA HA OCHOBHBIX HAIIPAB-
JIEHUAX AESATENbHOCTU U BAKHENIINX
JOCTUKEHHUAX POCCUMCKUX YYEHBIX 34
MUHYBIIUMI roA. IIo ero MHeHHIO, aKa-
JIEMMsI aKTUBHO BKJIIOYHJIACh B MHHOBA-
IJUOHHBIN MPOIECC, OJHAKO ITOJOOHAS
JEATENBHOCTD TPEOYET YETKO CHOPMY-
JINPOBAHHOW IIPABOBOI OCHOBBI. I'masa
PAH y6exeH, 4TO pOCCUICKON HayKe
HEOOXOIMMO OTBOEBBLIBATH YTPAYEHHbBIE
B 90-€ I'T. HO3UINH, IIPEXK/IE BCETO B 06-
JIACTH COTPYAHUYECTBA (PYH/TAMCHTAJIb-
HOM HAYKA U IIPOU3BOJCTBA. 1 3TOrO
akageMUK OCHUIIOB IIPEAJIOKUIT CO3JATh
BOKDYT aKa/IEMUYECKHMX MHCTUTYTOB TaK
Ha3bIBAEMbIE MHHOBAIIMOHHBIC ITOACA,
BKJIIOYAIOIIME OPTaHU3AIMH, HE BXO/A-
M€ B COCTAB AK4/ICMHH, HO CIIOCOOCTBY-
IOIIHME BHEJPEHHIO HAYUHBIX Pa3pab0TOK
B IIPOU3BOJICTBO.

Kacasach OCTHKEHUI OTEYECTBEHHOM
HAYKH, OH OTMETHJI, YTO 32 MHHYBIIMI
T'OJ1 HATMMH YYCHBIMH CO3/IaH LEIbII DAY
HOBBIX TEXHOJIOT UM, IPUOOPOB, O00PY/I0-
BAHWSA, MEJUIIMHCKUX NPENAPATOB U T,
Poccust yuacTBOBaIa B MEXKIYHAPOJHBIX
HUCCAEA0BAHUAX HOBOI 3JIEMEHTAPHONU
YACTUIIBl — IEHTAKBAPKA, B OTKPBITUH
PariOHOB BEYHOU MEP3NIOTBEL HA Mapce,
M3YyYEHUHN CBEPXIIPOBOJAUMOCTH B A7IMa-
3e. Hamm cnenuanncTel paspaborann
KOHCTPYKITHIO KBAHTOBOI'O KOMIIBIOTEPA
Y MUKPOTHPOCKOTI JJIsA YIIPABICHUA JBU-
JKEHHEM PA3JIMYHBIX YCTPOKHCTB, HOBBIC
ITOKPBITHS JIJIsl TUIIEP3BYKOBBIX CAMOJIE-
TOB, KOTOPBIE IO3BOJIAT YIYYHIMTb WX
A3POJIMHAMUYECKHUE CBOMCTBA, CO3/1a/IU
IJIATUHO-MOJIMO/IEHOBBIN 3JIEKTPO/]I, HO-

BYIO OMOJIOTMYECKH AKTMBHYIO HAHOKE-
PaMHKY JIj1s1 KOCTHOM XUPYPIUU. BasKHBIM
JIOCTYDKEHHUEM CTAJI 3AITyCK ITIPOU3BO/ICTBA
T€HHO-MOJU(PUITMPOBAHHOIO YEJIOBE-
YECKOI'O MHCYJIMHA, KOTOPBIH 10 CUX ITOP
3aKymnasncs 3a pyoexxom. PAH mpezpiaraer
IIOCTPOMTb B CBOEM HAyYHOM ILIEHTpE
ITymuyHo nop MOCKBOM 3aBOJ| IO €TI0
U3TOTOBJICHUIO, KOTOPBIM CMOKET 06€eC-
[IEYUTh MHCYJINHOM BCEX POCCHUHCKUX
OOJNBHBIX. I71aBa aKaJEMHM PACCKA3aIT
TaKKe 06 U3JaHUN I'€HHO-Teorpadpude-
CKOT'O a1J1aca HacesneHuss Poccun n co-
MpeIE/IbHBIX CTPaH, 06 MCCICJOBAHUAX
M3MECHEHUN KIMMaTa, O CO3/IaHUU KapT
TEXHOI'€HHBIX U IIPUPO/IHBIX OIIACHOCTEH
B Poccym, 0 MOArOTOBKE MPOTIHO30B Pa3-
BUTHS SKOHOMHKH Poccuu u T,

10. Ocunos He o6oIIe BHUMAaHUEM
M CyHIECTBYIOIIME MPOOIEMBI, B 4aCT-
HOCTH, HU3KYIO 3aPIIATy YY4EHBIX, UX CO-
[IMATBHYIO HE3AMTUITIEHHOCTD, HEICHOCTD
IIPUHITUIIOB (POPMUPOBAHUS OIO/IKETA
Hayku Ha 2005 1. [To MHEHHIO aKaJIeMU-
Ka, HEOOXO/IMMa ITOMOIIb TPABUTEIbCTBA
B JIEJIE TEXHUYECKOTO MEPEOCHAECHUA
AKaJIEMUH, BILIOTH /IO BbIIEJIEHUS CPEACTB
13 CTAOWIN3AIIMOHHOTO (DOH/IA.

Boicryruienne M.PpagkoBa KacaloCh
B OCHOBHOM IIPO6GJIEMBI aJanTaliiu
AKAZIEMUYECKOTI'O CEKTOPA HAYKH K PHbI-
HOYHBIM yCJIOBUAM. I10 ero ciosam, oHa
BO3MOXKHA JIUIIb HPU HPUBJIECUYEHUHU
JIOIIOJIHUTENbHBIX HUCTOYHHKOB (Pu-
HAHCUPOBAHUA 34 CUET PA3BUTHA MH-
HOBAIIMOHHOMN CTPYKTYPBHI U YaCTHOI'O
KanuTana. «<Haydnasa cdpepa gomkna He
MIPOCTO COXPAHATH CBOUM MOTEHIUAJL,
HO W INEPEUTU B PEXUM YCTOMYHUBOI'O
pas3BuTHA U 3PPEKTUBHOTO NIPUMEHE-
HUs1», — OTMETHII NPEJICEATEND IPABU-
TENbCTBA. OH OrOPYHJI YYEHBIX, 3a5BUB,
4TO MPABUTEIBLCTBO HE IUTAHUPYET (PU-
HAHCHUPOBAHHUS HAYKM M3 CTA0MIN3a-
LIMOHHOTO (POHZA, HO HAIIOMHMII, YTO
B Poccun yxe (pyHKIMOHUPYET Oosee
50 opraHmM3ain, 3a/jJa4ei KOTOPBIX 5B-

JIAETCA COAENCTBUE KOMMEPYECKON pea-
JIN3AIIMY MTHHOBALIMOHHBIX Hyeit. ITo ero
MHEHMIO, 3TO HANPABJICHHUE HEOOXOJUMO
Pa3BUBATh: CO3/1ABATH TEXHOJIOTUYCCKUE
MIAPKH, CETh KOHCAITUHIOBBIX U MHKU-
HUPUHIOBBIX (PUPM, BEHUYPHBIX (DOH-
JIOB, OPUEHTUPOBAHHBIX Ha BBICOKUE
TexHonoruu. On npussai PAH chopmy-
JINPOBATb KOHKPETHBIE 33/1a4N PA3BUTHS
POCCHUFICKOM HAYKH U 3aBEPHJL, YTO MPa-
BUTEJIBCTBO OY/IET ITOJTHOBECHBIM PYy6JIEM
OTBEYATH 32 MOJYICP/KKY IIPUOPUTETHBIX
HAIIPABJICHUI €€ PA3BUTUL.

Bo BTOpO# yacTtu cob6paHus ObLI 3a-
CJIYIIaH JIOKJIA]] TTIaBHOTO YYEHOT'O CEK-
perapa npesuauyma PAH akameMuka
B. KocTtioka «O pabore mpe3ngnyma
PAH 1 BBINTOJIHEHUHN pemieHnH OO6IIero
cobpanus PAH 32 OTYETHBIN NEPUO[».
On ormerws, uro B 2003 1. akageMus
OCymeCTBaANa (PyHTAMEHTANTbHbBIC
1 NPUKIAAHBIE UCCIEIOBAHUA B COOT-
BETCTBUU C NPHUOPUTETHBIMU HaIIPaB-
JIEHUAMU PA3BUTHA HAYKH, TEXHOJIOTUI
U TEXHUKU U IIEPEYHEM KPUTHUYECKHUX
TeXHOJIOIuN Poccuiickon degepanuu,
yTBEpKAECHHBIMU [IpesugenTom PO.
OCymecTBIAa UCCIEIOBAHUSA B PAMKAX
23 nporpamMm (PyHJJAMEHTAJIbHBIX HC-
creposanuit npesuanyma PAHu 67 npo-
rpaMm orzesieHni PAH, HaydHble KOJIIEK-
TUBBI AKAJIEMUU JOOWINCH OJICCTSIIINX
PE3YIBTaTOB BO MHOTHUX OOJIACTAX COB-
PEMEHHOHU HAYKM — B 4Y4CTHOCTH, 60-
see 400 HOBBIX Pa3pabOTOK YKE I'OTOBBI
K MPAKTHYECKOMY ITPHMEHEHHIO.

OTMEYIOCh TAKKE, YTO (PUHAHCHUPOBA-
Hue PAH B oT9eTHOM rofty 66u10 B 1,3 pa-
32 BhIIIe, ueM B 2002 T, OHAKO 0T BHE-
OIO/PKETHBIX CPEZICTB CHU3WIACK /10 42,4%
(mpotuB 46,4% B MUHYBILIEM T'OJY).

B 3aK/1I09NTENIBHON YaACTH 3ACEAAHUA
0. Ocunos Bpyums bospmue 3010-
TBIE MeJanu PAH uM. M.B. JlomonOCOBa
2003 1. akagemuky E.9a30By U BbIAIO-
IIEMYCS AMEPUKAHCKOMY KapAMOXUPYP-
ry M. le6eriku. M
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07 mincTepcTeA Kk MUHLGMEPCMBY

Amutpun Muciopos

Becnon 2004 r. B Poccun BMECTO MK~
BH/IMPOBAHHBIX MHHMCTEPCTBA OO-
paszoBaHuss W MHUHHUCTEPCTBA TPO-
MBIIIJIEHHOCTH, HAYKH WU TEXHOJIOTUIA
MOSIBUJIOCH MUHHCTEPCTBO 0Opa3oBa-
HUA 1M HAyKu Poccuiickon deepanun.
PykoBojuTeneEM HOBOM CTPYKTYPbI Ha-
3Ha4eH AHjIper PypCeHKo, 10 3TOTO BO3-
[JIABJISABIIAN MUHIIPOMHAYKH. BBIBIIMIL
MHUHHCTD OOpa3oBanua Bragumup
OUIMNIIOB CTAJ TTOMOIIHUKOM Ipe-
MbEP-MUHUCTPA.

PechopMupoBaHnEe HA4YAIOCh C YKas3a
IIpesuspenTa PO or 9 mapra 2004 1
«O cucreMe U CTPYKType (pe/IepabHbIX
OPraHOB MCHOJHUTEIBHOM BIACTH»,
NPESYyCMATPUBAIOMIETO BCEBO3MOKHBIC
yHOpas3JHEHNs, CIUAHNUA U IIEPEUMEHO-
BAHMS.

HoBoe MMHUCTEPCTBO MNPHU3BAHO OCY-
IECTBIIATH F'OCYJAPCTBEHHYIO ITOJTUTHKY 1
HOPMATHUBHO-TIPABOBOE PETYIMPOBAHNC B
cepe 06pazoBaHMs (BKIIOUAS JIONIKOIb-
HOE), HAyYHOM, HAYYHO-TEXHUYECKON U
MHHOBALIMOHHOM JIEATENIBHOCTH, UHTEJI-

JIEKTYaJIbBHOM COOCTBEHHOCTH, a4 TAKKE B
0061aCTU MOJIOZIEKHOU IOJIUTUKH, BOCITA-
TAHUS, COUMAIIBHOM 3AIIUTHl YYal[UXCs
n T.1. OHO JJOJZKHO TAKKE KOHTPOJIUPO-
BATh JCATCIBHOCTb HAXOAMINXCS B €rO
BejicHNU PeiepaibHOM CTYKObI IO MH-
TEJJIEKTYaIbHOM COOCTBEHHOCTH, ITATCH-
TaM 1 TOBAPHBIM 3HaKaM, PeiepanbHON
CIIY’KOBI TIO HAZA30PY B cpepe 06pa3oBa-
HUA 1 Hayky, DesiepasbHOrO areHTCTBA
110 Hayke ¥ DefiepasIbHOrO areHTCTBA O
obpaszosaHuio. Kpome Toro, HoBast CTpykK-
Typa JOJKHA OCYIIECTBIATh IIPaBOBOE
PErynMpoBaHne, a TAKKE Pa3pabaThIBaTh
U BHOCHTH B IPABUTEIBCTBO ITPOCKTHI
denepanbHBIX KOHCTUTYIIMOHHBIX 34-
KOHOB, KACAaIOIINXCS BBIIICHA3BAHHBIX
BOIIPOCOB.

IIpeobpazoBaHns TPOU3BE/ICHDI B PyC-
JIe A/IMUHUCTPATUBHOM PE(POPMBI, KOTO-
pas npus3BaHa CAeaaTbh 6osee apdek-
THUBHBIM PEIICHHUC 337]a4, O3BYYEHHBIX
I1aBOM rocygapcrsa B 2003 . 8 ITocnanun
K degeparbHOMY COOPAHMIO: YIBOCHHE
BBII x 2010 r, 60opsbda ¢ 6EJHOCTHIO,

MOZIEpHU3ALMs ApMUM. BeposTHO, O pe-
3yJIBTaTaX PadOThl HOBOTO, KJIIOYEBOI'O
JUIS Pa3BUTHA CTPpanbl B XXI B. MuHucrep-
CTBA O6PA30BAHUS U HAYKH MOKHO Oy/IeT
CYIUTb HE CTOJIBLKO IO OIarOCOCTOSHHUIO
CaMOM Hay4YHO-06PA30BATE/IBHOM CHCTE-
MBI, CKOJIBKO I10 TOMY BJIMSIHHIO, KOTOPOE
OHa Oy/IET OKA3bIBATDH HA KU3Hb CTPAHBL
[TosTOMY TI/IAaBHOM 3aja4eil OCTAETCS
HTKUBAHUE 3(PPEKTUBHBIX CBA3CH
MEXIy OOIIEeCTBOM, HAYKON U 0Opa3o-
BaHUEM. MeXaHu3M B3aUMOJICHCTBUS
PYKOBOAMTEIEH U UCTIOJTHUTENIEN, KOOP-
JIMHATOPOB M MHHOBATOPOB TAKXKE 06€-
IIA€T BBIMTH HA HOBBIM yPOBEHb. TPyIHO
CKa3aTh, CTAHET JIM HAayKa Jiy4die, Gpop-
MaJIbHO MEPEKOYEBAB U3-TI0J] IOPHUCIUK-
oM MUHIPOMHAYKHM K MHUHUCTEPCTBY
06pa3oBaHUA U HayKd. MHOroe 6yaer
3aBHUCETD OT SHEPIUH U LIEJICYCTPEMIICH-
HOCTH PYKOBOJICTBA CTPaHbL BO BCAKOM
ciydae, y Poccum nossuics eme oguH
HIAHC TIOMOYb HAYKE 3aHATb B OOIIECTBE
CUJIBHBIE TMO3UIIUHM, AKTUBHO B3aMMO-
JIEUCTBYs ¢ 06pazopannem. M

wonoepenns «Doctlow-2004n

Cepren ®epopos

28 mas 2004 r. B IEJIOBOM LIEHTPE T'OC-
TUHUYHOTI'O KOMIUIEKCA <«P31muccon-
CraBsHCKas» KoMIaHusa ABBYY niposea
JIECATYIO, IOOUJIENHYIO BBICTABKY-KOHDe-
pennuio «Docflow—2004», NOCBAIIEH-
HYIO 3JIEKTPOHHOMY JOKYMEHTOOOO-
pOTYy M aBTOMATH3AIIMU YIIPABJICHUA.
MeponpusATHE AAET BO3MOKHOCTb OTE-
YECTBECHHBIM TIPOU3BOIUTEIAM IO/~
PO6HO O3HAKOMUTBLCA C IOCTHKEHUAMU
B 3TOU 06sacTH. ITOCKONIBKY BBICTaBKA

I00MJICHIHAs, BEAyIIUE KOMIAHHUM HE
TOJIBKO MPOJAEMOHCTPUPOBAIN CBOU
JIydlliie€ Ppa3zpabOTKH, ONPEAENIONINE
HAIPAaBJIE€HUE PA3BUTHA OTPACIM Ha
ONMzKarIMe ro/ibl, HO ¥ MOJBEIN UTOTH
CBOEM pabOTHI 3a ITOC/IEHUE TO/IbL
DKCITO3UIIMA COCTOSANA M3 YETBhIPEX
pasgenos — «Hosoctu», «CUCTEMBI 4B-
TOMATU3ALMHU JIEATETbHOCTU TIPEIIPU-
ATAN>, «JIporpaMMHBIE HPOAYKTBI U TEX-
Hosorun» U «COBPEMEHHBIE PEIIEHUs

s Ou3Heca». BriepBbie B paMKax Bbl-
CTABKU KOMITAHUA Documentum npoBesa
Documentum Day — CIIEIMATBHYIO CEK-
LIMIO, TIOCBAIIEHHYIO Pa3IMYHBIM (PYHK-
LMOHAIBHBIM ACHEKTAM YIPABJICHUs JJ0-
KyMEHTAMM U GH3HEC-TIPOIECCAMM.
BosbIas 4acTb 3KCIOHATOB BBICTAB-
KM — OPUTMHAJIbHBIE PA3PabOTKU OTe-
4eCTBEHHBIX (hUpM. Kakayio mporpam-
MYy MOKHO OBUIO HE TOJIBKO YBHICTH
B JICICTBUH, HO M IOJY4YUTb B BHJEC p
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JEMOHCTPALIMOHHON BEPCHUU. DBbLIO
MIPEICTABICHO TAKXKE PA3IMIHOE O60PY-
JIOBaHUE: CKAHEPDI, CUCTEMBI XPAaHECHUS
MH(OPMAIIMNA M MOUCKOBBIE YCTPOM-
CTBA. HpOI/ISBOHI/ITCIII/I l'IpOI[CMOHCTpI/I—
pOBaJII/I Hu anHunnnaanme HOBHHKH,
B YACTHOCTH, CUCTEMBI I CO3JAHUS
HECTPYKTYPHPOBAHHBIX APXHUBOB 3JICK-
TPOHHBIX JOKYMEHTOB C BO3MOXHO-
CTBIO MMOMCKA U aHAIN3a MH(MOPMALTUNA
10 MOJIHBIM TEKCTAM 3THX JJOKYMCHTOB,
maket CCT Publisher, mpeiHA3HAYCH-
HBIA U1 U3/IAHUS Ha KOMITAKT-IUCKAX

KHHUI, )KyPHAJIOB WM JTUYHBIX APXHUBOB.
JeMOHCTPUPOBAIUCDH TAKKE CHUCTEMBI
UL KOPIOPATUBHBIX JIEKTPOHHBIX ap-
XMBOB, YCTPOICTBA VI KOJUICKTUBHO
paboThl, YIPABICHUS web-KOHTCHTOM
U T.J., IO3BOJIIONIHUC CO3AATh CIUHYIO
NMH(POPMALHUOHHYIO CPEAy ALl BCEX
Y44CTHUKOB Pabovero mporecca Hesa-
BHUCHMO OT UX MECTOHAXOK/ICHUS.
Ceifyac ysK€ HHUKTO HC COMHEBACTCH,
YTO B COBPEMEHHOM MUPE JOKYMEHT MO-
JKET CYIIECTBOBATH TOIBKO B AJICKTPOH-
HOM BHJIE. DKCIIOHATBI BLICTABKU CBUZIC-

TEIBCTBYIOT O TOM, YTO NIPOU3BOAUTEIN
MEPEXOJAT OT Pa3pabOTKH HOBBIX TEX-
HOJIOTUH K CKPYIIYJIE3HOMY YUYETY KOHK-
PETHBIX TPEOOBAHUH 3aKA3YUKOB.

3a mpoueAmMEe JAECATh JIET BBICTAB-
Ka Docflow n3 HEGOBIIOIO Y3KOCIIE-
LIMAJIbHOTO MEPOIIPUATUS, B KOTOPOM
Y4aCTBOBAJIM BCEI'O HECKOJIBKO [JIECAT-
KOB Y€JIOBEK, IPEBPATHIIACH B KPYIIHEM-
AN CMOTpP JOCTUKEHHUH B 0OOIaCTH
JIOKyMEHTOOOOPOTa U aBTOMATHU3AINH
yrpasiaecHusd. B

NepCneKmuUBDI meranuwomoro osPA3oBARKS

®depop Kanuua

27-28 maa 2004 r. B LlenTpe Mexay-
HApPOJHOM TOPTOBIN COCTOSANACH 1-g
MOCKOBCKasI MEKAYHAPOIAHAsI BHICTABKA
1 KoH(pepeHIUs «/JUCTAHIIMOHHOE 00-
pasosanue/ELearnExpo Moscow 2004».
MeponpuaTue IpouuIo IPH HOJIEPKKE
MunucrepcTsa 06pasoBaHusa U HAYKU
P®, MuHHCTEPCTBA 3KOHOMHUYECKOI'O
paseuTha U TOproean PO n depepanb-
HOTI'O ar€HTCTBA CBA3M.

DKCHO3uIMs TPOJEMOHCTPUPOBAIA
[IOC/IEAHHUE JJOCTYKEHMA B CPEPE JUCTAH-
IIMOHHOT'O OOy4YEHMS, TTPEAHA3HAYCHHBIC
JUIS1 KOJUIEKTUBHOTO U MH/IUBU/TyJIBHOT'O
ITOJIb30BAHMS, 4 TAKKE HOBBIE OOPA30Ba-
TEJIbHbIE TEXHOJIOTUM ISl IIKOJ U BbI-
CIIHX YYEOHBIX 3aBe/IcHUH. CBOU HAyYHbIE
paszpaboTku npeacrasuin 6osee 80 KoOM-
nanuilt u3 Poccun, BenmnkoOpuTaHUH,
Opannun, CHIA, Benrpuu, Mspawd,
B 9acTHOCTH, IBM, TNA Associates, EMEA
Skillsoft, Cisco Systems, Oracle ni ip. Poccus
OblIa MPE/ACTABIEHA TAKUMU OPIraHU-
3auAMH, Kak «Pope», «fmnepMerojny,
«Pu3nKa>, «Akagemus AnTr», OTKPbITBIN
YHUBEPCUTET OWU3HECA U TEXHOJIOTHH,
«Cnetuanmuct» 1 T.Ja. OHU TTOKA3AIU HO-
BeMIIME OOyJaIOINE IPOIPAMMbI U METO-
JIMYECKUE PA3PAOOTKH, 4 TAKKE CPEJICTBA

CO3/IaHUA 3JIEKTPOHHBIX 0OPA30BATENb-
HBIX CUCTEM HOBOTI'O ITOKOJICHMUSL.

OJHUM U3 IVIABHBIX CIIOHCOPOB BbI-
CTaBKU CTaJI MMPOBOH JIM/IEP B OO/IACTH
Pa3paboOTKH OOY4YaIONIUX CUCTEM KOp-
nopauus Thomson NG, npeanaraionas
HECKOJIBKO TBICSIY KYpCOB IO CAMBIM
Pa3HBIM OTPAC/IAM 3HAHUH — OT WH-
(OPMAIIMOHHBIX TEXHOJIOTUH U OH3HE-
Ca JO U3Y4EHUs MHOCTPAHHBIX SI3BIKOB
1 KypCOB CaMONOJAIOTOBKU. COIIACHO
MOJIIMCAHHOMY HEZABHO COIVIAIIEHMIO,
BCE OHH IPEYIArAIOTCS OTEYECTBEHHBIM
MOTPEOUTESIM POCCUHCKUMHU (DHUpMa-
MU «Akagemust AuTu», RRC v REdcenter.
ITo MHEHMIO POCCHUIICKUX Y4aCTHUKOB,
3Ta NPOAYKIINA Oy/IeT BOCTPEOOBAHA Ca-
MOM IIMPOKOU AyAUTOPUEN — OT BY30B
JIO KPYIIHBIX KOPIIOPALMH U TOCyAap-
CTBEHHBIX OPI'dHOB.

Ha 3KCHO3UIIMU MOKHO OBLIO MO3HA-
KOMHTbCA C HOBEMIIMMHU TEXHOJIOI'HSI-
MM, KYPCAMHU U YCIyraMu B cepe Jiuc-
TAHIJMOHHOTO OOpPa30BaHUA. BpICTaBKa
[IOKA34/1a TAKKE, YTO Y OTEYECTBEHHBIX
[IPOMU3BOJIUTENIEH UMEETCS MACCA yAa4-
HBIX Pa3pabOTOK, KOTOPBIE IIOJb3Y-
IOTCSI OOJIBIIUM CIIPOCOM. DKCIIOHATBI
NPEJCTABIIAIN [IBA TUIIA NIPOJYKIIUU —

y4€eOHO-METOANYECKUE KOMILJIEKCHI 11O
JINCLIUIUTMHAM, BXOJAIINMM B ITPO(ECCH-
OHJIbHBIE OOPA30BATEIBHBIE IPOIPAM-
MBI, U MYJIBTUMEIUHHbBIE 3JIEKTPOHHbIE
UHTETPUPOBAHHBIE Y4EOHBIC KYPCHI,
ITO3BOJISIONINE HE TOJILKO MOBBICUTD 3(-
(PEKTUBHOCTbL OOYUYEHUA U CJIEATh €TO
UHTEPECHEE, HO U ONEPATHUBHO a/JAIITH-
POBATh MaTEPUAT K UHAUBUAYATBHOMY
YPOBHIO ITOJIb30BATENA W OTCIICKABATDH
IIPOIIECC €TI0 YCBOCHUSI.

Ha KoHpepeHINH, COCTOsBIICHCS
B PAMKaX BBICTABKU, OOCYXIAJIUCH Ta-
KM€ TEMBI, Kak «Poccuiickas rocygap-
CTBEHHAs TIOJIMTHUKA B 0671aCTU UHPOP-
MAaTHU3ALUU OOPA3OBAHUs>, «e-Learning
B cTpaHax llenTpasbHOIM U BocTOYHOM
EBpomnsl», «IIpaBoBOE Ob6ecIieuecHUE
e-learning: KpUTUYECKUN aHATINA3 U TIEP-
CIICKTUBBI PA3BUTHS», «[ I[pIMEpBI U3 MU-
POBOM MPAKTUKH — OIBIT KPYITHEUIINX
MEKIYHAPO/IHBIX IIPOEKTOB» U JIP.

ExeropHble BBICTABKU U KOH(EPEH-
LM, TTOCBANICHHBIC JUCTAHIITUOHHOMY
OOpPA30BAHUIO, C YCIIEXOM IIPOXOIAT
BO MHOI'MX CTpaHax mupa. Ternepb aror
NPECTHKHOE MEPONIPUATUE OYAET MPO-
XO/UTb B MOCKBE W, BHUJUMO, CTAHET
TPaJgUIIMOHHbIM. M
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llemozpamug w snarononysue rocygarcran

KapwuHa TusaHoBa

Bonpoce! geMorpacgun crand Cerop-
Hs O,Z[HOIZ u3 Haubosee OCTPBIX U aAK-
TyanbHbIX TeMm. Eme 250 ner Hasaj
M.B. JIOMOHOCOB IpPHIABAJ OIPOMHOE
3HAYCHHUC YBCIMYCHUIO YHCICHHOCTHU
POCCUHICKOTO Hapoja, MOJ4YEPKUBAT
IPU 3TOM, UTO PEYb JIO/IDKHA UJTH
O HACEJICHUM «KPEITKOM U 3/I0POBOM».
VIMEHHO B 3TOM, 4 HEC «B OOIINPHOCTH,
TIIETHON 6€3 obuTaTeseil» OH BHCT
BEJIMYHE rOCyapcTBa. M XOTs, 1O HEKO-
TOPBIM pacderaM, B XXI B. YUCIAEHHOCTD
HACEIEHUS IUTAHETHI OY/IET ITPOJIO/DKATD
pacTu U AOCTUTHET 8—-9 MIpA., 3THU
MBICJTH HE TIOTEPSIM CBOCH BAXKHOCTU
u noHsrHe. OcobeHHo 11 Poccuu, rae
B koHIle XIX B. 6bl1a caMasi BbICOKAs
POX/IAEMOCTDb, 4 CETOJIHsI CTpaHa Iie-
penarnyaa mopor JeMorpaudecko-
ro Kpusuca. [1o3TomMy BOIPOCH pOCTa
POKAAEMOCTH, 3/10POBbSI M 6JIATOIIOIY-
UM HAITKMK BCE 60JIbIIIE 3AHUMAIOT YMbI
MPE/ICTABUTEICH HAYYHBIX KPYT'OB U I'O-
CyJAPCTBEHHBIX JIESITEIEH.

ITonnpITKAM NOHITH U paspemuTb
pobIEMyY EMOIPADPHUUIECKOTO KPUZHCA
B Poccuu 6p11a MOCBAIIEHA COCTOSBINA-
SICA B MA€ HAYYHO-TIPAKTUYECKAs KOH-
depeHIysa, B KOTOPOU NPUHAIMN ydac-
THUEC HU3BCCTHbLIC YYCHBIC, ,Z[CMOI‘pa(pr,
3KOHOMUCTBI, COITUOIOTH, MOTUTHUKH,
CIICIIUATTUCTBl B OOJMACTH CTATUCTHU-
KA U TOCY/JAPCTBEHHOTO YIIPABJICHUA.
OpraHusaTopaMu MEPOIPUATUS BBICTY-
IMTHJIM MCKPETHMOHAIBHOE OOINECTBEH-
HOC JIBIJKCHHCE «32 BO3POK/JCHUE OTE-
YECTBEHHON HAYKW» U MeXAyHApOJHAS
CJIABSIHCKAs aKaJIEeMUS HAYK, O6pa3oBa-
HUS, UCKYCCTB U KYJIBIYPBL. YYaCTHHUKA
aKHCHTI/IpOBﬂJII/I BHHMMAaHHWEC HA OIICHKC
MacmITaboB KPU3HCA, AaHAITU3E €TI0 IIPU-
YUH U TIOCJIEJICTBUH, 4 TAKXKE ITOUCKE
MyTEA BBIXO/A M3 CO3JABIICHCA CUTYya-
nuu. I 3TOro, 1o MHEHUIO Ipodec-
copa B.A. MoH11€Ba, BA)KHO TOYHO 3HATD,
KaKHE€ UMEHHO IPOIIECCH TPOUCXOAAT

y HAC B CTPAHE, MOCKOJBKY CyIIECTBY-
IOT PA3HBIE CTA/IUH JIEMOTPAPUIECKOTO
HEOIATOONYYHs: KATACTPO(dA, KPUBUC,
nenonyssrus. [t Poccuu ¢ KoHra 60-x
ros10B XX B. OBIJIO XaPAKTEPHO UMEHHO
IIOCIEAHEE, T.€. CUTyallUs, IPU KOTOPOH
KaKJ0€ IMOCJIEAyIoNee ITOKOJIEHHE HE
BOCIIPOU3BO/IUT YHUCJICHHOCTD IIPEbI-
JIyIiero. A yke B Hagane 90-X IT. CTpaHa
CTOJIKHYJIACh C IEMOIPAMPHUIECKUM KPH-
3ucoM. ETo CcyTp — B CymeCTBEHHOM
U CTPEMHUTEIBHOM COKPAIIEHHUU POXK-
J1aEMOCTHU Ha (POHE YBETUYCHUA CMEPT-
HOCTH, U KaK PE3YJIBTAT — IOCTEIICHHAA
€CTECTBEHHAsl YObUIb HaceneHus. Kak
coo6mui mpodeccop A.M. AHTOHOB, ITO
pacueraMm, CAeJaHHbIM eme B 70-X IT,
OXKUJJATIOCh, YTO B €BPOIIEUCKONM 4Yac-
T CCCP CMEPTHOCTD NMPEBBICUT POXK-
J1a€MOCTDb B KOHIIE 90-X IT, 4 IO BCEMY
CoBeTckoMy COIO3y — TOJIBKO IMOCIE
2005 r. OgHaKo AeMOrpaduyUeCKOro
IMOTEHIINAJIA CTPAHbI XBATHJIO JIMIIb /10
1992r.

I[IpuyeM JENOMyasAlius, KaK HHU
CTPAHHO, B IIEPBYIO OYEPeb OOYCIOB-
JIEHA HE NEPECTPOUKON MIN MOKOBOM
TEPAIIMEN, 4 PE3KOHN [JeBaJbBallMEN
CEMEHHBIX IIEHHOCTEU. YK€ B KOHIIE
MIPONIJIOTO BEKA B3IVISAJBI HA MHCTH-
TYT CEMbH 3HAYUTEIBHO M3MECHUJIUC.
C OZHOU CTOPOHBL, JIOAW HE CHEIIAT
BCTYNaTh B 6pPak U 063aBOAUTHCS [i€e-
TbMH, C JAPYIOAd — HOPMOM CYMTAIOT-
Csl CEMBU C OJJHUM, MAKCUMYM — JIBYMsI
seTbMU. TPEBOTY BBI3BIBAET U TOT (PAKT,
4TO, MO JAHHBIM CTATUCTUKH, B HA4a-
e 2002 r. ynucino pa3Bogos B Poccum
IIPEBBICUJIO KOJIUYECTBO 3aKJIIOYECH-
HBIX 6pakoB. Takas curyanus Tpedyer
OT I'OCY/aPCTBA MOBBIIIEHHOTO BHUMA-
HHUA K BOIIPOCAM CEMbH M Pa3PabOTKNA
OIpENENEHHON ITOTUTUKU, HAIIPABJIEH-
HOM Ha €€ MOJAJEPXKy. IIpuueM pedb
HUJIET HE TOJIBKO OO YJIy4IIEHUU COIU-
AJIbHBIX YCJIOBHU, HO K O BO3BPAIllCHUN

1 PA3BUTHUU KYJIBTYPbl CEMEMHBIX OT-
HormeHui. OJJHAKO HU y HAC, HU B JIPy-
I'MX €BPONENCKUX CTPAHAX, I/I€ AAHHAs
npo6aemMa CTOUT HE MEHEE OCTPO, ITO-
My HE yJEe/ISE€TCS JOJKHOTO BHUMAHMUS,
1 PACIPOCTPAHEHHAs B HAIllE BpPeEMs
dopma OIMHOYHO-XOJOCTALKON KNU3-
HH, K CO’KaJIEHHIO, HE BOCIIPUHUMAETCS
KaK OCTpeHmas U3 COUATbHBIX MIPO-
onem.

Heo6x0/1MMO Takke OOpaTUTh BHU-
MaHHE HA CTOJIb ONACHBIE COLMAJIbHbIE
HE/IYT'H, KAK PACIIPOCTPAHEHUE TA6AKO-
Kypenwus, ankoronusma, CIIM/Ja n nap-
KOMaHMHU. IMEHHO OHH, IO MHEHHUIO
akagemuka PAEH M.A. Tyngaposa, u cra-
JIU IJIAaBHBIMU NIPUYUHAMM YBETUYEHH
cMepTHOCTU. Hanbonee ocTpo gaHHas
I1po6sieMa CTOUT B LIEHTPAIbHBIX U CE-
BEPO-3aNaJHBIX PETHOHAX CTPAHBI, 7€
KOPEHHOE HACETEHNUE UCYE3AET CO CKO-
pocteio 1-1,3% B roa. Ecim OCTaBUTD
TAKOE IOJIOKEHUE JI€)l O€3 BHUMAHUS,
TO yxe yepes 40—50 jieT YUCIeHHOCTh
POCCUSIH HA 3TOU TEPPUTOPUHN YMEHb-
HINUTCS HAIIOJIOBHHY.

O TOM, 94TO B EPBOU TPETHU HAIIETO
BEKA YUCIEHHOCTDb HAIIUX COIPa)KAaH
OyJleT COKpallaTbCsl, CBUETEIbCTBY-
10T BCE MOCAEAHUE AeMOorpadudecKue
OPOTHO3BL. M IpakTUYeCKas 3a7ada
OYZET COCTOSTDH B TOM, YTOOBI IIPUCIIO-
COOUTDH /IEATENbHOCTh OOIECTBEHHO-
9KOHOMHUYECKHUX MU I'OCY/apCTBEHHBIX
CTPYKTYP K IOCJEJCTBUSIM JIEMOI'PA-
puueckoro kpusuca. He menee BakHO,
pas3yMeeTcs, IO BO3MOKHOCTH YMEHb-
IIHUTb MACIITAOBI IOTEPD M KAK MOXKHO
CKOpee npeojoneTb Kpusuc. ToT daxr,
YTO 3TA NPO6IEMA MOJHUMAETCA BCE
4ale U BOJTHYET HE TOJBKO YUYEHBIX, HO
U rOCYJAPCTBEHHBIX JIESATEIEH, TTO3BO-
JIIET HAZESATHCS HA €€ IIYCTb HE CKOPOE,
HO paspeuieHuce. M

B Mupe Hayku
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wonoerenpns MICrOSOfL

®depop Kanuua

26 mast B Bosbmiom 3ane PAH cocrost-
J1ach odepeiHas KoHpepenuys Microsoft
Business Solutions, rjie ObUTA IPEACTABICHbI
MOCJIETHUE PA3PAOOTKU KOMITAHHH, B 4aC-
THOCTH, cuctema Microsoft Navision. OHa
MPECTABIIET COOOH KOMIUIEKCHOE UHTET-
PHUPOBAHHOE PEMIEHUE Il ONTUMH3ALIAN
BCEX BHJIOB JICATEIBHOCTU MAJIBIX U CPEI-
HUX IPEANPHUATAN, TO3BOJIAIONICE ABTO-

MaTHU3UPOBATH CKBOZHBIE GU3HEC-TIPOLIEC-
Cbl B 06/1aCTH (PUHAHCOB, JIEKTPOHHON
KOMMEDITUH, OOCTYKUBAHUA KINEHTOB,
VIPABJIECHUST TIPOEKTAMHM, IIEPCOHAIOM,
IIPOU3BO/ICTBOM, LIEMNOYKAMHU ITOCTABOK,
3HAHUAMH, IPOAAKAMU M MAPKETHHIOM
u . CucremMa CrieqUanbHO pa3paboraHa
11 POCChy, yIUTBIBACT OCOGEHHOCTH POC-
CHHCKOIO 3aKOHO/IATENBCTBA U YIOCTOCHA

ceprucukara MHcTHTyTa NpOodheccuo-
HaJIbHBIX OyXTanTepos Poccun.

Ha BbICTaBKe, paboTaBIIEH MapasUICIb-
HO C KOH(EPEHIMEH, OB MPEACTaB-
JIEHBI BO3MOKHOCTH HCIIOJIb30BAHUSA
KOMIIJIEKCA B CAMBIX Pa3HbIX BHAAX JiE-
SITEJIBHOCTU — OT HEOOJIBIINX HPEJIIPH-
SATHANA IO HAYYHBIX YUPEKIEHUI IHPOKO-

ro npogwist. B

COBbITUS B UFOAE:

MAWIHHOGTPOERHE

Kl Beka

Ceprein depopos

29.06-01.07 2004 r.

3-9 Bcepoccumcikas KoHGepeHLms
«MaTemMaTuKa, MHGOPMATMKA,
YyNPQaBAEHME?

r. Mockea

29.06-03.07 2004 r.

5-9 MeXAyHAPOAHAS KOHbEpEeHLMS
«KomnbtoTepHoe
MOAEAMPOBAHE—2004»

TioMlHI'Y, . TiomeHb

01.07-02.07 2004 r.
MeXXAYHOPOAHOS HOYYHO-
MPAKTNYECKASI KOHPEPEHLMS
«OPraHM3oBAHHAS MPECTYMHOCTb
U KPUMUHOAOTUYECKME MPOBAEMBI
MUrPALAN»

r. TaraHpor

01.07-02.07 2004 r.

Hay4yHos KoHepeHLms
«POCCUMCKOE YrOAOBHOE MPABO:
TPAANLMN, COBPEMEHHOCTb,
Byayliee»
CaHkT-MNetepbyprckum
roCyAQPCTBEHHbIV YHUBEPCUTET

07.07-10.07 2004 r.
Bcepoccunckas BeICTABKA
MOAOAEXKHbIX HOYYHO-TEXHNYECKMNX
npoekToB «<HTTM -2004»

BBLL, . Mocksa

C 24 nmo 29 maa B «DKCIOLEHTPE» HA
Kpacnoit Ilpecne paboTana BOCH-
Masg MEXIYyHApOAHAs 3KCIO3UIUsA
«MeTtamioobpaboTka-2004» — ogHa U3
KPYIMHEUIMMUX B POCCUH BBICTaBOK 000-
PYAOBAHUS, IPUOOPOB U UHCTPYMEHTOB
JUIT METAI006pa0aATHIBAIONMECH TIPO-
MBIIUIEHHOCTH. CBOU M3JENUS NPEJ-
craswin 600 (pUPM K3 CAMBIX PA3HBIX
CTpaH, B TOM uucine Amada, Mazak,
Fanuk 13 SInOHNUYN, HEMELIKUE IPEAIPU-
sirust Boebringer, Carl Zeiss, Balluff, Galika
n3 HIserinapun, Mranus 6bu1a NpecTas-
sieHa pupmamu Solver, Solvanini n T.].
Haun6onpmieil NonyJIapHOCTbIO TTOIb30-
BAJIUCh AKCNO3UIMU Vicnanuu, TaiiBaHsg
u Yexuu.

Poccuronpeacrasamm okosno 300 nipe-
NPUATHH, TPOJEMOHCTPUPOBABIINX CBOM
HOBEHIINE Pa3pabOTKHU, B TOM YHCIIE
BBICOKOCKOPOCTHBIE OOPabaThIBAIONTHE
LIEHTPBI, YABIPANPEIIU3HOHHBIE CTAHKH
TOKAPHOM I'PYIIIBL, TOKAPHO-(PPE3EPHBIE
06pabaTeIBaIOIIME KOMILIEKCHL. Hapsmy
C 060PYIOBAHUEM B 3KCITO3UIIUU HOSIBU-
JINCh TEMATUYECKUE PA3/IE/Ibl, TAKUE KAK
«PaszBuTHE COBPEMEHHBIX MH(OPMAIU-
OHHBIX TEXHOJIOTUNA B PEATBHOM CEKTOPE
SKOHOMMKW», «HOBelee NporpaMMHOE
O6€ECTIEYEHNE M TEXHOIOTMUECKAS OCHACT -
Ka» 1 1p. OHM IIPEYIAraioT 3aKOHUYEHHbIE
TEXHUYECKUE U TEXHOJIOTMYECKUE KOMII-

JIEKCBI JUI MAMTMHOCTPOEHUS U ABTOMO-
OMIIECTPOEHUSL.

BpICcTaBKa CBUJETENBLCTBYET O TOM, YTO
POCCUICKUE TPOU3BO/IUTE/IM YCIIEITHO Ha-
JIAKUBAIOT BBIITYCK HOBBIX BHU/IOB BBICOKO-
3(pPEKTUBHON KOHKYPEHTHOCIIOCOOHOMN
TEXHUKHU, B TOM YUCJIE 11 HE(PTETA30BOU
IPOMBIIJIEHHOCTH, CTPOMHUHIYCTPHH,
TOIUIMBHO-9HEPI€TUYECKOIO KOMILIEK-
€a, JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.
IIpU3HAHHBIMU JINJIEPAMU B 3TOH 06-
J1acTy cunTarorcs «Crepnuramak MTE»,
«KpacHpiit nponerapui> 1 «MBaHOBCKAN
3aBOJ], TAYKEJIOT'O CTAHKOCTPOEHHS>.

O6s1a71a8 BBICOKMM HAay4YHBIM U IIPO-
M3BOJCTBCHHBIM IMOTCHIIUAJIOM, JaHHAA
OTPACIAb OTEYECTBEHHON ITPOMBIIIIICH-
HOCTH CIIOCOOHA YCIIEITHO KOHKYPHUPO-
BATh HA MUPOBOM PbIHKE. O BBICOKOM
KA4ECTBE OTEYECTBEHHON NPOAYKIIMH
CBUJICTEIBCTBYET BCE BO3PACTAIONIEE KO-
JIMYECTBO 3aPyOEKHBIX 3aKa30B. Ha HEKo-
TOPBIX 34BOJIAX, HAIIPUMED, PSA3AHCKOM
<I'sprmpeccmarie», oKono 90% MpoyK-
LIMM BBITYCKAETCsl HA 3KCITOPT. Ho romnmHo-
1IEHHOE PABHONPABHOE COTPYJHUYECTBO
C UHOCTPAHHBIMU IMAPTHEPAMHW HEBO3-
MOKHO 0€3 CHCTEMBI HOPMATHUBHBIX aK-
TOB, ONPCACTIAIOINX YCIOBUA JTU3UHIA
NIPOU3BOJMMON B CTPAHE TEXHUKH, Ta-
pUdBI U 1IEHBI HA META/UT U TOIUTMBHO-
3HEPIeTUYECKHE PECYPChl 1 1,1, M

11 B Mupe Hagku
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i nocaanes fIpe3ugenma PO

26 mas 2004 r. IlpesupeHT Poccum
B.Tlyrun ob6paruncsa k degepasibHOMY
COOPAHMIO C E€XKETOJHBIM IOCIAHUEM,
B KOTOPOM KOCHYJICS KaK OCHOBHBIX
UTOTOB Pa3BUTHS CTPAHBL 34 MUHYBIIHE
TOJIbl, TAK M IEPCHEKTHUBHBIX IUIAHOB HA
Omkaniee BpeMsa. Kak oTMeTHI riasa
rOCyJapCTBa, 33 YETBIPE MOCIEHUX Io/1a
MBI IIEPENTATHY/IM OYEHB BAXKHBINA pyOex:
BIIEPBBIE 3a AOJTUIl nepuoj Poccus
CTaJ1a MOJUTUYECKH U 3KOHOMHYECKHU
CTAOMJIBHON M HE3aBHCHUMOI CTPAHOM.
Cpeny OCHOBHBIX Lieier ITyTuH Haspan
JIOCTUKEHUE BBICOKOI'O YPOBHSA JKM3HH
B CTPaHE, 3pEJIOi IEMOKPATHU U PA3BU-
TOT'O I'PAKIAAHCKOIO OOIIECTBA, A TAKKE
YKpEIJIEHUe no3uuil Poccun B Mmupe.
[t TOTO 4TOOBI B YCJIIOBUAX INIOOANb-
HO¥M KOHKYPEHIIMU 3aHHUMATb BEJAyLIHE
nos3unyy, Poccus Jo/KHA Pa3BUBATHCS
ObICTpEE, YEM OCTAIBHOM MHUp, OIepe-
JKaTh JIPYI'ME CTPAHBI U 11O TEMITAM POC-
T4, U IO KAYECTBY TOBAPOB U YCJIYT, U IO
YPOBHIO OOPA30BAHUS, HAYKH, KYJIBTYPBL
DTO BONPOC HAMIETO SKOHOMHYECKOI'O
BBDKHUBAHUS, TTOYEPKHYII IIPE3H/ICHT.

JI1st pacKpBITHS TOTEHIINAIA POCCHIA-
CKOT'O HAPOJa HEOOXOINMO IPEKIE BCE-
'O CO3J]aTh GE30IIACHBIE YCJIOBUS KU3HH,
YAYULIHUTL COCTOSHHUE 3/J0POBbSI POCCHIA-
CKO¥ HallMM, OCTAHOBUTb POCT HAPKO-
MaHHH, CHU3UTb YPOBEHb CMEPTHOCTH,
YBEJIMYUTD [IPOJOJLKUTENBHOCTD JKU3HHU
JIIO/ICH, TIPEOJIONETD IEMOTPA(DHUICCKUT
cnazg. O3a00YEHHOCTb BBI3BIBAET TOT
haxkT, 9YTO YK€ B OMIDKAUIIEM OyIyIIeM
CTPaHa MOKET CTOJIKHYThCSI C HEXBATKOM
padoueii CWIBL, MOBBIIIEHUEM COLIUAIb-
HOI HArPY3KH HA4 MOJIO/IOE ITOKOJIEHHE
PaboTaIOMINX JTIOJCH.

IIpe3nienT NoAPOOGHO OCTAHOBUIICH
Ha BOIIPOCAX MOJIEPHHU3AIMHN 3/JPABOOX-
pPaHEHMS H, B YACTHOCTH, 3AMETHUJI, YTO
IPeoOPA3OBAHUS 3[IECH UYT BSJIO, ME]I-
JIEHHO U ITOK4 HE JAI0T KAaKUX-JINOO0 3Ha-
YUMBIX PE3YABTATOB. CETOAHS MO BaXK-
HENIINM [10KA3aTE/IIM 340POBbs Poccus
ycTynaer MHOTUM crpaHam. Tak, 8 CIIA

NPOJOJDKUTEIBHOCTD JKU3HHU Ha 12 et
OorbIIIe, YeM Y HAC, B [Tosbinie — Ha 8 j1€T,
B Kurtae — ma 5. ITpex/ie BCero aro CBa-
33aHO C BBICOKOH CMEPTHOCTBIO I'PAKIAAH
B TPYJOCHOCOHGHOM BO3pacTe. JleTckas
CMEPTHOCTDb XOTSI M COKPALIAETCS, HO
BCE PABHO OCTAETCA B IIOJITOPA—/1BA PA3d
BBIIIE, YEM B PA3BUTHIX CTPAHAX.

OfHONM M3 IVIABHBIX IPHUYMH TAKOTO
MTOJIOKECHUA JIEJT OCTACTCA HEA(PPEKTUB-
HOCTb OTEYECTBEHHOI'O 3/IPABOOXPAHE-
Huys. IIpuyem 3aTparel HA 9Ty OTPAC/Ib
PAacTyT, @ Ka4eCTBO U JIOCTYITHOCTb ME/IU-
LIUHCKUX YCIIYT MPOJIOJIKAIOT CHHIKATBCS.
TapanTuu OeCIIaTHON MNOMOIIU 4YaCTO
HOCAT JICKIAPATUBHBIN XAPAKTED, JIIOJU
HE MOT'YT IOHATD, KAKHE YCIIYI'H JOJDKHBI
IIPE/IOCTABIISITECS UM OECIIJIATHO, 4 32 9YTO
CJIe/lyeT IOTIaYMBaTh. [Ipy 3TOM B caMoOM
CJIOKHOM TIOJIOKEHUW OKa3bIBACTCS HA-
MMEHEE OOCCIICYEHHAs YaCTh HACCJICHUS,
KOTOPAsI BBIHYKJEHA TPATUTH HA MEAIO-
MOIIIb HEITIOMEPHO BBICOKYIO JIOJIIO CBOE-
ro u 6€e3 TOro HeGOJIBIIOTO JOX0AA WU
JIaKE OTKA3bIBATh CEOC B AJIEMEHTAPHBIX
JIEKAPCTBAX, YTO TTPOCTO HEJOMYCTHUMO.

ImaBHAas1 11€71b MOACPHU3AIUH POCCUH-
CKOT'O 3[JpAaBOOXPAHEHHUS — IIOBBIIIEHUE
JOCTYIIHOCTH M KA4€CTBA MEIULIMHBI
JII HIAPOKHUX CJIOEB HACEJICHUS, NPH-
YEeM TapaHTUU OECIIATHON MOMOIINA
JIOJDKHBI OBITh OOIIEU3BECTHBI U TTIOHST-
HbL [TO0 KaXgOMy 3200JIEBAHHUIO TOJLK-
HBI OBITh BBIPAOOTAHBI U YTBCPIKCHBI
CTAaHJAPTBl MEUITMHCKUX YCIYT C 06s-
3aTEIbHBIM TIEPEYHEM JIEUEOHO-/INA-
THOCTUYECKUX MPOLEAYP U JIEKAPCTB,
4 TAKKE C MUHUMAJIBHBIMU TPEOOBA-
HUSIMH K YCJIOBUSIM OKA3AHMS [OMOIIU.
M TONBKO TOTIOTHUTEIBHBIE MEIUIINH-
CKME YCJIYI'H JIOJDKHBI OIJIAYMBATBCS
ManueHTOM. JleTanusaius CTaH/1apTOB
J1ACT BO3MOXKHOCTD ITO/ICYUTATDL PEATIb-
HYIO CTOMMOCTB 3THX YCJIYT' U IEPEUTHU
OT CMETHOTO NPHHIUMNA COLECPKAHUA
MEJULIMHCKUX YYPEXKAEHUN K OIUIATE
32 OKa3aHHBIM OOBEM U KAYECTBO Me-
JULIMHCKOM nomoiu. IIpuyem oruiara

JIOJDKHA IIPOU3BOANTHCS B COOTBETCTBUU
C IPUHIUIIAMU OOSI3aTEIBHOTO CTPAXO-
BaHuA. OJITHOBPEMEHHO HEOOXOMMO CO-
371aBATb CTUMYJIBI JUIs1 PA3BUTUSA JOOPO-
BOJIBHOT'O MEJIULIMHCKOI'O CTPAXOBAHUS.
[IpaBUTENBCTBO U MAPJIAMEHT LOJDKHBL
obecreynTs IMPaBOBYIO 6a3y 06s3a-
TEJIBHOTI'O MEIUITMHCKOTO CTPAXOBAHUS,
TOCYJaPCTBEHHBIX I'apPaHTHI MEJIUIINH-
CKOU TTOMOIIU, YACTHOU MEJHUITUHCKOMN
MPAKTUKY, OKA3AHHUS IUTATHBIX YCIIYT.

Janee mpe3suieHT OCTAHOBMJICA Ha
TAKOU BAKHOM 3aJade, CTOAILIEN Iepe]
CTPaHOI, — Pa3BUTUH OTEYECTBEHHOI'O
06pazosaHnd. OH NOJYEPKHYII, YTO POC-
CHIICKOE OOpa30BaHUE IIO CBOEH (PyH-
JAMEHTAIBHOCTU 4O CUX IOP 3aHUMAET
OJHO M3 BEAYIINX MECT B MUPE, U yTPATA
3TOTO MIPEUMYITECTBA AOCOTIOTHO HEJIO-
IyCcTUMA. YCJIOBUS TTIOOATBHOM KOHKY-
PEHLIUU TUKTYIOT HEOOXOJUMOCTD YCU-
JIEHHSI IPAKTUYECKON HAIIPABICHHOCTH
0O6pa30BAHMSA, YTO O3HAYAET IOBBIIIC-
HHE TPeOOBAHUI K NTPOPECCUOHATBHO-
My 06pazoBaHuIo. CErofiHs OHO HE UMe-
€T YCTOMYUBOM CBA3M C PBIHKOM TPYy/ad:
60J1€€ TIOJIOBUHBI BBIITYCKHHUKOB BY30B
HE HAXOJAT paboTy MO CHELUATBHOCTU.
Kpome TOro, MacCOBOCTb BBICIIETO O6-
Pa30BaHMsI COMPOBOK/AACTCS CHUKEHU-
€M YpOBHA mpenojasanus. IIpu aTom
10 CPABHEHMIO C COBETCKUM IIEPUOJOM
IIPUEM B By3bl IIOYTH YTPOWICH, A KO-
JIMYECTBO AOUTYPHUECHTOB (DAKTUYECKHU
CPABHAJIOCH C YUCJIOM BBIITYCKHUKOB
cpeaHux MKoa. OJHAKO NPU HATUYUU
TAKOI'O KOJIMYECTBA IUIIJIOMHUPOBAHHBIX
CHEIUAIUCTOB Y HAC COXPAHSAETCS JIe-
GUIIUT KBATUPUIIMPOBAHHBIX Ka/IPOB,
OCTPO HEOOXOJUMBIX CTPAHE.

O/lHAa U3 CaMBIX CEPbE3HBIX IPO-
671eM — HEIOCTYITHOCTb Ka4ECTBEHHOI'O
00OpPa30BaHUA I MATIOUMYIIEH MOJIOJE-
k. T[Iporiecc 06ydeHms CONTPOBOKTACTCS
JIOIIOJIHUTEIbHBIMU IUIATEXKAMH, KOTO-
PpBIE€ HE KDKABIN MOXKET ce6€ TTO3BOIUTD.
CokpalieHue 4ucia OOIIEKUTHH, Ma-
JIEHBKHE CTUICH/IUU HE MO3BOJIAIOT JIe-
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TAM U3 MAJIOOO6ECTIEYEHHBIX CEMEH, OCO-
OEHHO M3 OTAAJIEHHBIX I'OPOJIOB U CEJl,
MOJTyYHUTh KAYECTBEHHOE OOPA30OBAHUE.
Mexy TeM pe3yabTaTUBHOCTbL pe-
(dopMm B ITOH Cchepe CIEAYET U3MEPITH
10 TTOKA3ATENIAM Ka9€CTBA OOPA30BAHNA,
€r'0 JIOCTYITHOCTA U COOTBETCTBHUSA IOT-
peEOGHOCTAM pBIHKA TpyZAa. B 3T0M CBA3N
IJ1aBad I'OCY/lapCTBA HA3BaJ P/l OCHOB-
HBIX 11€JIEBBIX OPUEHTHUPOB. B 4acTHO-
CTH, OH OTMETHWJI, YTO BBIITyCKHUKH ITKOJT
JIOJDKHBI HE3ABUCUMO OT MMYIIECTBCH-
HOTI'O ITOJIOKEHUSA MMETh BO3MOKHOCTD
IIOCTYIATh B BY3bl /11 3TOrO TpEdyeTcs
OOBEKTUBHASL CUCTEMA OIICHKU 3HAHUNI
NpU NOCTYIUIEHUU B y4EOHBIC 3aBEJIC-
HUA, BOCCO3/JAHUE TTOJATIOTOBUTEIbHBIX
OT/ICJICHUIT U APECHOE TIPETOCTABIIC-
Hue crunengui. Ciaenyer TakKe CTpe-
MUTBCA K TOMY, YTOOBI BBIITYCKHMKHU I10
BO3MOKHOCTH PabOTaIN MO CIIEIUATb-

HOCTU. Peub, pasymeercs, He O BO3BPa-
T€ K JIUPEKTHBHOMY PACHPEAENIEHUIO,
4 O IPOTHO3UMPOBAHUHU IOTPEOHO-
CTEN rocyAapCcTBa B CHEIUATHUCTAX.
BO3MOKHO, B 4aCTHOCTH, 3aK/IIOYEHUE
JIOTOBOPA CO CTY/IEHTOM, KOTOPBIH IOC-
JI€ TIOJTy9E€HUsT HECIIATHOIO 06PaA30Ba-
HUsA JIOJDKEH Oy/leT OTpaboTaTh MO CIie-
LIMAJIbHOCTH OIIPEZE/IEHHBIN CPOK JIN6O
BEPHYTb JICHBI'H, 3ATPAYEHHBIC I'OCYAAP-
CTBOM Ha €ro obydenue. B. [Tyrun Taxxke
CUMUTAET, YTO OTEYECTBEHHBIN OU3HEC
JIOJDKEH Y4ACTBOBATDH B IOJI'OTOBKE HE-
OOXO/IMMbIX 9KOHOMUKE CIENUAIUCTOB,
HCIIONb3Ysl O6PA30BATE/IBLHbBIE KPEUTDI:
TAKas! IPAKTUKA YK€ TIPUMEHSIETCS, HYXK-
HO €€ aKTUBHEE HCIIO/Ib30BATh.

Poccust Taxkke 00sA3aHA BHEJPHUTb
B IPAKTUKY 4JIEKBATHBIE U COOTBETCTBY-
IOIIME MUPOBBIM TPEOOBAHUAM 06PA30-
BaTEJIbHbIC CTaH/IAPTHL IIpH 3TOM HaJI0

IIOMHUTD U O MPEUMYIIECTBAX OTEYECT-
BEHHOHM CUCTEMBI MU MAKCUMAIbHO HC-
[10JIb30BATh HAIIHM BO3MOKHOCTU TaM,
IJIe POCCUIICKOE OOPA30BAHUE HAXO/IUT-
€A HA YPOBHE MHUPOBBIX TPEOOBAHUI.

ITo cmoBam MpPE3NIEHTA, MBI JOJIKHBI
UHTErPUPOBATh OOPA3OBAHME U HAyY-
HYIO ESATENIbHOCTD. Pa3BUTHE By30BCKOM
HAYKM M KPYHHBIX HAYy4HO-OOpPA30Ba-
TEJIbHBIX IIEHTPOB JIOJUKHO CTATh IPU-
OPHUTETHOU 33/1a4€CIL.

OAHAKO [OENUCTBUTEIBHO HAJEXKHYIO
OCHOBY JJIsA IONTOBPEMEHHOTO PEIICHUS
CYHIECTBYIOHIMX MPOOJIEM, B TOM UYHCJIE
U OOpPbOBI C 6EJHOCTBIO, MOKET /1aTh
TOJIBKO 9KOHOMUYECKUH POCT. ITpu aTOM
HCOOXOAMMBIM YCJIIOBHEM OOCCIICUCHUS
BBICOKMX TEMIIOB PA3BUTUSA OCTACTCSA
3aBEPIIEHUE TPEOOPAZOBAHNH, HIYIIHUX
BO MHOI'MX CEKTOPAX 9KOHOMMKH M CO-
LIUaIbHOM cpephl. M

KAK BoInEHTD... BOL

KapuHa TusaHoBa

OOMIEN3BECTHO, UTO C MOMEHTA 3APAKE-
HUS YETIOBEKA KaKUM-JIMO60 BUPYCOM JIO
MOSIBJICHUSI SIBHBIX IIPU3HAKOB 3a60J1e-
BAHUS HEPEJIKO MPOXOAUT JUTATEIBHBIN
MHKYOAIIMOHHBIN iepuo/. To ecTb maTo-
JIOT'HSE BO3HUKACT HAMHOT'O PAHBIIIC, YEM
CTAHOBSATCSI 3AMETHBI U3BMEHEHHUS B 3/10-
PpOBBE YesIoBeKa. [T0 MHEHUIO KAHAMAATA
onosnornyeckux Hayk O.IC HUKMTHHOIA,
TO K€ CAMO€ ITPOUCXO/IUT U B BOJJOEMAX:
3arPSA3HEHUE yIKE [IPOU3OIIO, HO KAYECT-
BO BOJIBI MOXKET €IIIE JIOJITO OCTABATHCS
B MPEE/IaX HOPMBL

JI0 HemaBHEro BPEMEHU OLICHUBAIOCH
TOJIBKO Ka4E€CTBO BO/IbI, CAMOMY K€ IPO-
11ECCY NMPEBPAIICHUA 3aTPA3HEHHONM BOJIbI
B YHCTYIO HE Y/IEJISUIOCH JJOJDKHOI'O BHUMA-
Hust. B koHr1e 80-x 1T XX B. O.I' HUKUTHHOM
OBLT Pa3padOTaH HOBBIM METOJ KOHTPO-
sis1. CyTh €r0 3aK/II0YAETCA B TOM, YTO BCE
(baKTOPBI, BO3/ICUCTBYIONIHUE HA MPOIECC
OYHCTKH, CTPYIITHPOBAHbI B TPU HE3ABU-

CHMBIE TI'PYIIIBL, 4 U3 MHOMKECTBA SKHUBBIX
OPraHU3MOB, OUHIIAIONIUX BOTY, BBIOPAHBI
HECKOJIBKO TOKA3aTENbHBIX, N3MEHEHHE
YHCJIEHHOCTU KOTOPBIX TOBOPUT O HApPy-
HMIEHUH B MEXAHU3ME OUHCTKHU.

IlepBas rpynna (akTopos OTpakaeT
JIMHAMUKY ITpoLiecca (IIPOTOYHOCTD, TIe-
PEMEININBAHUE), 31 KOTOPYIO «OTBEYAIOT>
MEJIKHE KI'YTUKOBBIE, TOJIbIE aMEODI M MH-
dyzopun. Bropast IOKa3bIBAET HAIPY3KY
Ha JIECTPYKTOPOB, T.€. OPIAHU3MBI, I1pE-
BpAIAIOIIME CAOKHBIC BEIIECTBA (Ha-
puMep, 6€IKI) B IPOCTHIE (YIJIEKUCIBIH
raz u Bogy). O HECOOTBETCTBUM HOPME
NPEAYNPEXRIAIOT HATYATBIE OAKTEPUH
U PAKOBUHHBIE AMEOBDI, JKHUBYIIHUE OObIY-
HO Ha JiHe. [TocieHss rpyIna Xapaxkre-
PpHU3yeT BPEJHOE BIMSIHUE UYKEPOJHBIX
JUISL BOJIOEMA BELIECTB, TAKUX KaK IIPO-
MBIIIIEHHBIE COPOCHL. Ha HUX pearupy-
IOT CHHE-3€JIEHbIE BOJIOPOC/IH, BOJIHbIE
IPUOBI U PAKOBHHHBIC AMEODL

IIpy OMOIIU TOI'O0 METOJA MOXKHO
PETYISAPHO MNPOBOAUTHL AHAJIN3 BOJBI
U BO3JIEMICTBOBATH HA €€ KAYECTBO, HE
JOXKHJAACh €TI0 BUJIUMOI'O YXYAUIEHU.
[l BOCCTAHOBJIEHHSA HOPMAJILHOI'O
XO/1a OYHCTKU Pa3pabOTaHbI CIICIIUATIb-
Hple MeponpusaTus. K npumepy, eciu
B IIPYAy €CTb MECTA, II€ 3AICKHUBACTCA
U 3ATHUBAET HJI, TO JOCTATOYHO YBEJIH-
YUTh IPOTOYHOCTb, YTOOBI YEPE3 Mapy
HEJIEIb BOJIOEM NTPEOOPABUIICS.

HoBbIFT METOJI OIEPATUBEH, IIPOCT,
I'UOOK, YHUBEPCAJIEH U IPUMEHUM [IJIS
JIIOOBIX BOZOEMOB, OY/Ib TO PEKA, O3€PO,
MOpPE HIU OGHUOJIOTHYECKUE OYUCTHBIC
COOPYKEHUS, UMb O6bl B HUX KHIIE-
J1a ’KU3Hb MHUKPOCKOIMYECKUX TPYXKe-
HHKOB!

HOBBIF TOIXO/ ITOTY YU HA3BAHNE OHO-
3CTUMAIMM (OT JIAT. aestimate — OleH-
Ka), 4 IOKA3aTeJIbHbIE MUKDOOPI'AHU3MBI,
COOTBETCTBEHHO, OBOACTUMATOPOB. M
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besonachad JHE[GUA

KapwuHa TusaHoBa

AaypeaTtbl MeXXAYHAPOAHOM 3HEPTETUYECKOW MPEMUN.

Axkaaemmik PAH AE. LLIeMHAAVH —
CNeumaAmncT B OGAACTN TENAODUINKIN
M TENAOSHEPTETUNKN.,

Mpodeccop AeoHapAOo AX. Kox —
CMELMAANCT B OBACCTU SIAEPHOrO
MOLUMHOCTPOEHMS.

DHeprus, 6€3yC/IOBHO, JICKHUT B OCHOBE
MMPO3/1aHHA. A TOTOMY K HAMOOJIEE BaXK-
HBIM 33/1a4aM, CTOSIIIHUM IIEPE] YEIOBE-
4ECTBOM, OTHOCUTCSI YMEHUE TOJIYy4aTh
€€ 1 Pa3yMHO HUCMOJIb30BATb, HE HAHOCH
yiep6a okpyskaromieit cpeze. Cerojns
MHPOBOE COOOIIECTBO JJOIZKHO OOBEIN-
HUTb CBOM YCWJIUSA JIJIA PEHICHUA IJIO-
OaJIBHBIX 33/124, OCOGEHHO B c(pepe Mpo-
U3BOZICTBA U NOTPEOIEHMS SHEPTHML.
HekoTopble 1Iaru B 3TOM HallpaBje-
HUU YK€ TPEATTPUHUMAIOTCS. B yacTHO-
cty, B 2002 I 1O IPEAIOKEHHIO JIaypeaTa
Hob6enesckon npemuun K.M. Andpeposa
U JIPyrUX POCCHUMCKUX YYEHBIX C MH-
POBBIM HMEHEM ObUId YUYpEXKIEHA
MexayHnapoanasa
npemus «Inob6anpHas aHeprus». Maes
MONy4Uaa OJIOOPEHHE U IOJAJEPKKY
IIpesuaenTta Poccun, 110 MHEHUIO KOTO-

JHEPIreTu4YCcCKad

poro, Noflo6HOE HAYMHAHHUE CIIOCOOC-
TBYeT (DOPMUPOBAHHUIO UMUIKA Poccun
KaK CTPaHBI C BBICOKUM HAY4YHBIM IIOTEH-
LIAJIOM, UT'DAIOIIEH 3HAYUTEIBHYIO POJIb
B JIeJI€ OXPAHBI OKPYKAIOIIEIH CPE/IBL.

DTa YHUKQJIbHAs HArpajga — IEpBas
B MCTOPHUH MHUPOBOX HAYKH, IPUCYKIAE-
Mast 32 STOXAIbHBIC OTKPBITHA B OG/IACTH
3HEPreTUKH. 10 3aMBbICTy HHULIMATOPOB
Ha KOHKYPC IPUHHUMAIOTCA PAGOTBI, ITOC-
BAIICHHBIC PA3JINYHBIM IIPOGIEMAM JIAH-
HOM OTPAC/IH, TAKUM KaK ITOBBIIICHHUC
3(PHEKTUBHOCTH UCIOIb30BAHMS SHEP-
I'MH, HOBBIE METO/IbI €€ IPEOOPA30OBAHHSA
1 AJIBTEPHATUBHBIC UCTOYHUKU, SHEPIO-
cOepeKEHUE U Iepeiadad SHEPTUU U JIP.
OOHAKO MNPEAIOYTCHUE OTHACTCS TEM
Ppa3paboTKaM, KOTOPBIC MOT'YT IPUHECTH
MOJIb3Yy BCEMY YE€JIOBEYECCTBY.

B wuione sroro rojga B KoHcranTu-
HOBCKOM /IBOplie — pesujeHmu Ipesu-

nenta Poccun B Cankr-Ilerepbypre —
COCTOAJIACH TOPKECTBEHHAS 1IEPEMOHMS
BpydeHUA npeMuu «[y1obanbHas 3HeEp-
rusi>. Ha couckanue Harpajibl IPETeH-
JIOBJIO OOJIeE MIECTUJECATH YUEHBIX U3
pasHbIX cTpaH. [To c10oBaM akKajeMMKa
PAH B.E. ®oproBa, HaubOOIbIINI UHTE-
PEC BBIZBAIN Pa3PAOOTKU B OOJIACTU TEII-
JIO3HEPI'ETUKH U TEIIO(PU3NKN, AICPHOIN
SHEPIETUKHU, UMITY/IbCUBHOM S9HEPTIETUKN
1 271eKTPOPU3UKH. OCHOBHBIMH KpUTE-
pusIMU OTOOPA CTAJIN BHICOKUH HAYIHBIN
YPOBEHb U ONTHMAJIbHOE PELIEHUE CO-
BPEMEHHBIX IHEPIETUUYECKUX ITPOOIIEM.
UM TpebOBaHUSAM HauboJjee IOJI-
HO OTBEYAIN PabOTHI TPEX MOOEIUTE-
e — akageMukoB PAH ® .M. MUTEHKOBA
n AE. llerinainHa, a TAKKe aMEPUKaH-
ckoro npodeccopa Jleonapao /x. Koxa.
BBIAIOMUICS CIIEIUAIUCT B OOIACTU
TEIIO(U3UKN 1 TEIUIOIHEPTETHUKH, CO-
3paresib MHCTUTYTA BLICOKUX TEMIIEPa-
Typ PAH, AE. llernmimH (pakTudecKu
3aJ710KMJI OCHOBY COBPEMEHHOM TEIl-
JIOBOH DHEPTETUKH, Jaromen 90% Bcen
sHeprun. OJJUH U3 MHOT'HX YYEHBIX, BE-
JIYIIUX Pa3pabOTKH B TOM K€ HaIlpaBJIe-
HHMH, OH CMOI' IOJYYUTh ONTHMaJIbHbIE
pEIEHUS 110 UCCIEJOBAHUAM TEPMOJIM-
HAMMYECKUX CBOMCTB BO/Ibl U APd. DTO
J1aJI0 BO3MOJKHOCTb CO3/1aTh TEIJIOBBIC
CTAHIIMY HOBOT'O IOKOJIEHHUSI CO CBEPX-
KPUTHUYECKUMH ITAPAMETPAMU.
Opnospemenno AE. IeHIIUH HUH-
TEHCUBHO 3aHUMAJICA U3yYEHUEM TEILIO-
(PU3UYECKUX CBOMCTB METAIOB (TAKHUX
KaK HATPpH, KaJIWH, IIE3UN, PYOUINIL,
JKMAKUHA ypaH) U UX mapos. [Ipuyuem
MHOTHE U3 3TUX CBOMCTB ObUIN OTKPBITHI
1 cpOPMyIHMPOBAHDI BIIEPBLIE B MUPE.
PesynbrarThl M3bICKAHUI HAIIUIM HIMPO-

18 B Mupe nayku

Hinb 2004



HOBOCTH W KOMMEHTAPHH

KO€ NMPHUMEHEHHUE B AJEPHBIX S9HEPICTU-
YECKUX YCTAHOBKAX U IPUOOPAX MIPSIMO-
ro IPeo6Pa3ZOBAHUA SHEPIUHL.
IIpodeccopa JIx. Koxa nmo mnpasy
Ha3BbIBAIOT MHUOHEPOM B OOJIACTH CO3/1A-
HUA PEAKTOPOB Ha OBICTPHIX HEUTPO-
Hax — O6puzaepos. Ero njaen u pemeHus
MTO3BOJIMJIA Pa3paboTaTh U PEATN30BATh
Ha MPAKTUKE MEXAHN3M, ITO3BOJIAIONINAN
c/IeNaTh paboTy AEPHBIX PEAKTOPOB U
ANECPHYIO 3HEPIETUKY B II€JIOM Oosiee
6€30ImacHON /714 yenosevecTna. CyTh Me-
TOJA B TOM, YTO OTPA6OTAHHOE TOIUIUBO
Ccpasy nepepadaTbIBACTCA U CHOBA MO/~
€TCsA B PEAKTOP. AMEPUKAHCKUM YIEHbBIA
MU3y4dasl TAKKE BO3MOXKXHOCTh OOPabOTKNA
M XPAaHEHUA AJEPHOTO TOIUIMBA, B 9aCT-
HOCTH, BOIIPOCHI YTWIN3AIWN TUTyTOHUSA

B AJEPHBIX PEAKTOPAX, TPAHCMYTALUH
B pEaKTOpax Ha OBICTPBIX HEUTPOHAX
U IEPCHEKTUBBI UX UCIIOJIb30BAHMSA.

HccnenoBanusa U3BECTHOI'O POCCUMC-
KOI'O CHEIMAINACTA 10 AaTOMHOMY MaIllH-
HOCTpOeHUIO O.M. MUTEHKOBA JIOIOJI-
HAIOT Pa3paboOTKU €ro aMEPUKAHCKOTI'O
Kosuteru. OH SIBJIAETCS ABTOPOM M CO3/1d-
TENEM JEUCTBYIOLIETO AJEPHOIO PEKTO-
pa Ha OGBICTPBIX HEUTPOHAX B benoapcke
u crposmerocst bH-800, KOMIAKTHBIX,
BBICOKOHQ/IEC’KHBIX M OE30IIACHBIX PEAK-
TOPOB JIJI1 ATOMHBIX JIEJJOKOJIOB.

JlocTynHas M ynpasisgeMas dHEPrus
JKM3HEHHO HEOO6XO/IMMa YEJIOBEUYECT-
By. 1 nmpemusa «[mo6anbHasg 3HEPTUS>
BHOCHUT CBOIO JIENTY B PEIICHUE ITOTO
Bonpoca. m

Axkapemnk PAH ®.M. MuteHkoB —
CNEeLMAAUCT B OBAACTH
QATOMHOIO MALUMHOCTROEHMSI.

BCEMUPHIH MOPYM

GBASL

deaop Kanuua

Bot yxe B mecTHAAUAThIA Pa3 B «DKCIIO-
IIEHTpE» MpOIIIa BbICTABKA «CBA3b-
DKCIOKOMM» — KPYITHENIIINHI HE TOJILKO
B Poccuu, Ho u B EBporie cMOTP 1OCTH-
SKEHUU B OO6IACTU TEXHUKU U TEXHOJIO-
rui. B MeponpuaTnyu npuHAIA ydac-
THE 36 CTPaH, MPEACTABUBINNX OKOJIO
900 3KcnnoHeHTOB. CBOIO HPOAYKIIUIO
MIPOJAEMOHCTPUPOBAIN BEAYIIUE MHU-
pOBBIE TIPOU3BOJUTEIU TEICKOMMY-
HUKALIHUOHHOI'O OOOpPYJOBAHUs, OIE-
paTopsl PBIHKA YCAYT B cepe CBA3H,
TaKkue Kak Alcatel, General, Intra-com,
LG—Electronics, Nera, Samsung, Sony
Ericsson, Siemens v T.i. CBOU KOJUIEK-
TUBHBIEC CTCH/BI MOKa3aau lepmanwus,
Wcnanusa, Kopes, @pannusa, Wranus,
Kanapa. B aTOM rozy BriepBbl€ IIPEACTA-
BUJIM CBOIO NPOJYKIIMIO HOBO3EIAH]I-
CKHE 1 PyMBIHCKHE ITPOU3BOJUTEIN.

B skcmozunum NpuHAIA ydacTUE
700 poccuurckux GupMm,
YCIIEIIHO 3aMOJIHAIOT T€ HUIIH, I10-

KOTOpBIEC

KHHYTBIE 3apPyOEKHBIMU KOMIIAHMUSI-
MM, M BECbMA YCHEHNIHO KOHKYPHUPY-
0T ¢ HUMH. Cpeiy OTEYECTBEHHBIX

Y4ACTHUKOB TAKHE H3BECTHBIE (DHP-
MBI, KaK «AHAPHUOH», «[yaBuH-EBpOIa»,
«JIuamonp», «<Eppocernb», «Murerpa»,
«Komcrap», «Meragon», «<MTC» u ap.
BbICTaBKa OPUEHTHPOBAHA HA MOT-
PEGHOCTH POCCHHMCKOI'O PLIHKA CBIA3HU
U TEJEKOMMYHHMKAIIUI, OXBATHIBAIOIIE-
ro BCe CPePbl IKOHOMHUKH U JKM3HHU.
OCHOBY 9KCITIO3UIIUHM COCTABJIAIOT ABTO-
MaTHU3HUPOBAHHBIE CUCTEMBI CBA3U U YII-
paBJIEHUS, aNIIapaTypa s OCYILECT-
BJIEHUS TEJIE€-, PAZNO-, CIIyTHUKOBOM
1 KOCMMYECKON CBA3H, PAJIMOU3MEPH-
TEJIbHAsl TEXHUKA, ONTOJIEKTPOHHKA,
3JIEKTPOHHO-BBIYHUCIIUTEIBHBIE CPE/JI-
CTBAa, UH(POPMAIIUOHHBIE CHUCTEMBI
U OPITEXHHKA, IepudepuriHoe 060-
pyaoBaHue st 06pPabOTKN JJAHHBIX.
Hapsany ¢ pabouyuMu M CETEBBIMU IIPO-
I'paMMaMid U OOOPYAOBAHUEM, KOMII-
JIEKCHBIMH CHUCTEMAMU OOECIICUEHUS
TEJIEKOMMYHUKAIIMOHHBIX CPEACTB
CBSI3H 3HAYUTEIBbHOE MECTO OTBEJIEHO
OBITOBOM PAJHMO3JEKTPOHUKE, KOMII-
JIEKCHBIM IIPOI'PAMMaM KOMMYHHKAIIU-
OHHOM NOJJIEPKKH MAJIOTO M CPEJJHETO

OM3HECA, TEXHOJIOTUAM IIPOU3BO/ICTBA
CPENCTB CBA3HM, PaJMO3JEKTPOHHBIM
KOMIIOHEHTAM M MaTepuanaMm. Bouin
MIPOAEMOHCTPUPOBAHBI TAKKE CPE/I-
CTBA KPUNTOTPAPUUECKON 3aIUTHI
pedeBoOn, JOKYMEHTAIBHOU U BUJECO-
nH(MOPMALIMKM, HOBEHIINE HABUIALIM-
OHHBIE CHUCTEMBI, 3JIEMEHTBI ONTHKO-
BOJIOKOHHOM TEXHUKH.

Kpome TOro, B paMKaxX BBICTABKH
MIPOXOAM/IA OOMIMPHAA HAy4dHAsA MPO-
rpaMMma: KOH(PEPEHIINH, IEMOHCTPALTHS
06OpYIOBAHHA M CEMUHAPHI 11O TMEP-
CIIEKTUBHBIM pa3padoTkam. InmaBHON
€€ YaCTBIO CTAJ MEXK/YHAPOHBIN CHM-
Mo3uyM «TeJIECKOMMYHHMKAIIUU — OCHO-
B4 Pa3BUTUS OU3HECA COBPEMEHHBIX
NPEANIPUATHI, TOCBANEHHBII HOBBIM
TEXHOJIOI'MSIM M PEIIEHUAM B OOIACTH
O€CIIPOBOJHBIX M IIPOBOJHBIX CETEH.
I CHenuaaucToOB Ha BBICTABKE pa-
OOTa1 XOT-CHOT /Il 6ECIPOBOAHOTO
JIOCTyIIa B IHTEpHET U MHOTOLIENIEBOM
KOMIIIEKC ITOJBMKHON MEPEJAYn TeJle-
BU3HOHHOTI'O N300paxxeHus. M
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GUHME senvos 6e3 pu-mareus

Mpun Ctuke

AOATUM  TYTb CO3AOHUST CUHTETUYECKOWM BEPCUN
ONOTEXHOAOIMYECKOro «bAoKbacTepay.,

Omumibp Oumep (Emil Fischer), nzsecr-
HBIII HEMELKUN XHMHK-OPIdHUK, 3a-
HSJICS CUHTE30M IOJUIENTHIOB (Lie-
IIOYEK M3 AMMHOKHCJIOT) B CAMOM
Havasie XX Beka. B 1902 r. oH cTan
obnagareneMm HobeneBCcKOU npemMuu

55505 32 UCCIIEOBAHME CAXAPOB U IyPHHOB,
OJJHAKO TAK U HE CMOT JJOCTHYb CBOCH
34BETHOI eI — MOMYIUTb MOTHO-

0KOMI‘IbIOTepHoe /_D pasMeEpPHYIO OENTKOBYIO MOJIEKYJY Me€-

MOASAMPOBAHNE D TOJAMH XHMUYECKOTO CHHTE3a. V XU-

c ' ) MUKOB CJICAYIOIIETO ITOKOJICHUS Jea
NHTE3

2t QOOOOVY QQOQQQQQ  oscromm nenawmoro ayme. [ima
[MOJIUTIETITUAHBIX IEIIOYEK, KOTOPbIE
MOAUMEPHAST MOAGKYAQ MM y/1aBJIOCh CHHTE3UPOBATH, HE IIpe-
BbInana 50 3BEHbEB (CTOIBKO AMUHO-
* * KHCJIOT COJCPIKAT CaMblC MaJICHBKHE

O oo QOO OO QQ

NOAUMEPHBIX

MOAEKYA

AEKAPCTBEHHbIV MPEMAPAT,
COBPAHHbBIY MO KYCOYKAM:
Y106bl MOAYYUTb 3PUTPOMNOITUH
e Coeanterie ngwwwwggg (6enoK, yyacTeyowmn B 06pA30BAHUM
NnenTnAHbIX Lienovyek 3pMTpOLI,MTOB), CHAO4YAAQ BOCCO3AQKOT
HO KOMMbIOTEPE €r0 AMUHOKUCAOTHYIO
MOCASAOBATEABHOCTb, 3ATEM CUHTE3UPYIOT
@ CBOPQUMBAHIME MOAGKYABI NATA ’ MNenTuAbl U COSAMHSIIOT UX. [TOAHOPa3MeP-
1 06PA30BAHNE QYHKLIMOHAABHOTO BEAKA - HOSI MOAEKYAQ CAMA PACMOAQraeTcs
HOAAEXALLMM OBPA30M. AAST YAYULLEHMS]
00 GAPMAKOAOTNYECKNX CBOMCTB BEAKa
(YBEAUHEHUS BDEMEHM AENCTBUST) K HEMY
MPVILLMBAIOT Crieumdryeckme NoAMEpHbIe
MOAEKYABI.
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HHHOBALMH

6enkn). Ja U B CIIOCOOAX IOJIydYEHUs
O€JIKOB NPOH30IIIA CMEHA MPUOPH-
TETOB: B HAIIW JJHU NPEJIIOYTEHNE OT-
JIA€TCA METOJ/IaM, OCHOBAHHBIM Ha HC-
MOJB30BAHNMU peKOMOUHaHTHRIX JTHK.
JKenas mony4nTh TOT UM MHOU GENOK,
YY4EHBIE U30JIMPYIOT KOAUPYIOMINUKN €ro
I'€H M BCTPAMBAIOT B I'€HOM I1OJXO/Is-
Er0 MUKPOOPIaHU3MA.

OJIHAKO U CPEAN XUMHUKOB-OPI'aHU-
KOB OCTAJINCh HENIPEKIOHHBIE. B 1989 1.
nceneposarens Crusen Kenr (Stephen
B.H. Kent) n3 Kanu@OpHHUICKOTO TeX-
HOJIOTHYECKOI'O MHCTUTYTA IIOJYYUII
MNPOTENHA3y BUPYCa MMMYHOJEMHUIIN-
Ta 4denoseka (BUY) — ator dpepmenHTt
JKM3HEHHO BAXXKEH JII BUPyCa. 3aTEM
B COTpyAHMYECTBE C HalMoHaJIbHBIM
UHCTHUTYTOM IIO U3YYEHHIO PAKOBBIX 34d-
60/1eBAHNH OblIA ONPE/IEIeHA KPUCTAT-
JIMYECKAs CTPYKTypa 6¢eKa. «HexkoToprie
M3 HAC CJIMIIKOM CTAPOMOJHBI, YTOOBI
OTKa3bIBATBCSI OT CBOMX HAYYHBIX IIPU-
CTPACTHH, — KOMMEHTHUpyeT KeHr. —
B wrore Mpl NPEB3ONIM KOJUIET M3
($apMaKOUH/IyCTPUH, TIBITAIOIMUXCS UC-
MOJIb30BAThb B PA0OTE KIOHHPOBAHHUE».

Opnako KeHnrta He yJOBIETBOPAIHN
CIIOCOOBI, C MOMOIIBIO KOTOPBIX OH
MOJIy4HJI IPOTEUHA3Y, U, IEPEUA Ha
pa6ory B OxeaHorpadu4yecKkuil Ha-
YUHO-UCCJIEAOBATEAbCKUN HUHCTUTYT
Ckpurnrca B Jla-Vosna, Kanmudoprus,
OH 3aHANCA TMOUCKAMU METO/A, ajb-
TEPHATUBHOI'O CTYIIEHYATOMY CUHTE3Y
B TBEPAOU pase, KOTOPBIN IS TOJIy-
YEHUS BBICOKOMOJIEKY/IIDHBIX O€JIKOB
MPOCTO HEMPUI'OJEH. DTOT METOJ, CO-
CTOUT B IIOCJIEJIOBATEIHBHOM IIPUCOEIA-
HEHUM JPYT K JPyry aMUHOKUCIOT —
AHAJIOTUYHO TOMY, KAK HAHU3BIBAIOTCS
Ha HUTKY OYCHHBI, HO 6€/1a B TOM, UTO
IO Mepe POCTa IIEMNH YBEIUYUBACTCA
U KOJIMYECTBO HEKEJIATEIBHBIX TO60Y-
HBIX TIPOAYKTOB. B pesynsrare cnoco6
MOAXOJUT TOJIBKO /I CHHTE3d KOPOT-
KUX 6ETKOBBIX MOJIEKY (50—60 3BEHbB-
€B), TAKUX KAK MHCYJIHH.

B nagane 1990-x 11. KeHt ony61mnko-
BaJI B Science JIBE€ CTATHU, TJIE COOOIITMIIT
O HOBOM METOJIE TOJyYE€HHUsI KPYIHBIX
6€JIKOB, OCHOBAHHOM Ha COEJUHEHUH
APYr C JIpyTOM CHMHTE3UPOBAHHBIX
panee nenodek u3 30 aMMHOKHCIIOT.

O6pasyromascs B Pe3yIsraTe IoJIuMep-
Hasl MOJIEKYJIA CBOPAYUBAIACH TAKHUM KE
06pa3oM, Kak IPUPOJHBIL 6EJIOK, U 001a-
Jlasia BCEMH €ro cBoMcTBamu. Kak nmucan
YUEHBII: «32 JIBA r'0/1a MBI 6€3 TPY/]d CUH-
TE3UPOBAJIN MHOKECTBO IOJIUIIEITH/IOB
UTHHOM 6071€ee 200 AMHUHOKHCIIOT».

B cepennte 1996 1. KeHT OCTaBUI UH-
CTUTYT U OCHOBAI (PapMarieBTUYECKYIO
KoMIaHuio Gryphon Sciences. OH XOTeN
IIOCTABUTh HA KOMMEPUYECKYIO OCHOBY
IOJIyYEHHE «CUHTETHYECKUX MUKPOOEI-
KOB», KOTOPBIE, ITO 'O MHEHHIO, K KOHILY
JECSITHJICTUST IOJDKHBI ObTU OblI BBITEC-
HHUTDb C PbIHKA PEKOMOWHAHTHBIC OCTKU.
ITo3ke KOMIIAHUS COCPEJOTOYMIACH HA
pa3paboTKe JIEKAPCTBEHHBIX MpPEnapa-
TOB, U CJIOBO «Sciences» B €€ Ha3BAHUU
CMEHHIOCh Ha <«Therapeutics». KeHTt
OCTABAICA JUPEKTOPOM IO HAYYHOM
yacTu 10 2001 1, MOKa HE MOIy4MI MEC-
TO poeccopa B YMKArCKOM YHHBEPCHU-
TeTe. Cervac OH JIMNIb U3PEAKA KOHCYIb-
Tupyet Gryphon.

ITocie peopraHu3auyu B KOMIIAHUKU
IIOABUJIOCH IOJpa3/ie/icHNE, 3aHUMa-
IOIIEECS] CO3/IAaHUEM JIEKAPCTBEHHBIX
npenaparoB. KomMmepueckuit ycrex
npumen B 2002 r, korga ¢gpapManes-
TUYECKUI T'UT'aHT Roche COTIaCUiICs
3anmaaTuTh $155 MIIH. 332 3KCKIIO3UB-
HOE MPaBO HA MPOJAAXKY IPUTPOIIOI-
THUHA, CUHTE3UPOBAHHOIO B Gryphon.
PEKOMOWHAHTHAS BEPCHS 9TOT'O OEJIKO-
BOT'O IPOJYKTA, UCIIOb3YIOMIETOCS /IS
JIEUEHHUS AHEMUH, OTHOCUTCA K YHUCIy
Hanb6oee KOMMEPUECKH BBII'OJHBIX
OMOTEXHUYECKUX IIperapaTos. Ero ro-
JIOBBIE TIPOJAKU JOCTUTAIOT 11O BCEMY
MUpY $7 MIIpJ.; CETO/IHS OCHOBHOH IPO-
U3BOJIUTENDL IPUTPOIOITHHA — KOMIIA-
Hus Amgen.

DPUTPONOITHH, CUHTE3UPOBAHHBIN
Gryphon, 6onee 3M(MEKTUBEH TPU JIe-
YEHUM dHEMUM y MBIIIEH U KPBIC, KAK
U PEKOMOMHAHTHBIA BAPUAHT, U IPHU
3TOM 60J€e OJHOPOAEH IO COCTABY.
K TOMY ’X€ OH OCTAa€TCAd AKTHBHBLIM
B 2—3 pasa oJblIlIEe, YEM HECUHTETHYEC-
KUH NPOAYKT. A 3HAYUT, METO/IBI, KOTO-
PBIMU MOJB3YIOTCSl XUMUKU-CUHTETUKN
IIPU CO3/JAHUU JIEKAPCTB, 60JICE TOHKHE
1 HU30LIPEHHBIC, YEM T€, YTO IMIPHUMEHI-
I0TCS1 B FTEHHOM MHIKEHEPUM.

Hcrionb3ysa METOJ;, OCHOBAHHBIN Ha
paspaboTkax ydeHBIX U3 KeHeBCKOTro
YHUBEPCUTETA, XUMUKU U3 Gryphon
BKJIIOUMJIM B MENTUJHBIA OCTOB MO-
JIEKYJIbI 3PUTPONOITUHA HEOOBIYHYIO
AMUHOKHMCJIOTY, HE BXOJIAIIYIO B YMCJIO
20 NMpUPOJHBIX AMHUHOKHCJIOT. OHa
BBITIOJIHSJIA POJIb SIKOPSI, 32 KOTOPBIN
K MENTUAY LEIUISJIACh HOJHUMEPHbIC
nenu. Pazbyxas, Kak ryobka, OHHU 3a-
MEJJIAINA BBIBEJCHUE 3PUTPONOITH-
Ha W3 OPTaHWU3Ma, U OH JIOJbIIEC OKa-
3BIBAJI CBOE 06JIATOTBOPHOE JIENCTBUE
Ha KpoBoTBOpeHue. Kpome Toro,
MOJMMEPHBIE «JJOBECKU» 3aAMUIIAIOT
3PUTPONOITUH OT (PEPMEHTATUBHOTO
PACHIECIUIEHUS U OCIAOSAIOT UMMYHHBIA
OTBET, NHOTI/IA BOZHUKAIOMMWN y MaIn-
€HTOB IIPHU NIPUEME PEKOMOUHAHTHOTO
3PUTPOINOITHHA.

HUKaKO!M peakiyy Ha IIOABJICHUE HO-
BOTO 3PUTPONOITHHA CO CTOPOHBI €TO
HBIHEIITHUX MPOU3BOJUTENICHA TTOKA HE
roctynano. Crioco6, KAKUM OH ObLT I1O-
JIy4d€H, CYIIECTBEHHO OTIMYACTCA OT TEX,
KOTOPBIE OCHOBBIBAIOTCA HA TEXHOJIOTUU
pexomObunanTHeix JHK, 1 BrosHe Mo-
JKET OBITh 3amaTeHTOBaH. HO KoMmanwus
Amgen CTOUT Ha CTPAKE CBOETO «OIIOK-
6acrepar, TaK YTO BO3MOKHBIE Cy/IcOHBIC
pa3éupaTeIbCTBA HU [ KOTO HE CTAHYT
CIOPIIPHU30OM.

Bonpekn npornosam Kenra, apa ne-
KapCTB HA OCHOBE MHUKPOOEJIKOB ITOKA
He HacTynuiaa. Ho cuHTE3 3pUTpO3-
THHA, KOTOPBIM MOXKET CTaTh MNEPBBIM
OEJIKOBBIM TIPENAPATOM, IOJYYECHHBIM
OT Haydana JO KOHId XMMHYECKHUMHU
METOJIAMH, JEMOHCTPUPYET IMUPOKHE
BO3MOKHOCTH 3THX CIIOCOOOB B TOM,
4TO KACAETCSA IOJYYEHUS ITOJUIICII-
TU/IOB JJIMHOU 10 250 aMHUHOKMCJIOT
U MaHUIYJAIMA ¢ HUMU. B quanazon
MIOMN4/IaI0T TAKHE IICHHBIC B (PapMaKoO-
JIOTUYECKOM OTHOIIEHUU OEJIKH, KaK
daxropser pocra. Ceruac Gryphon pa-
6oTaer C OeJKaMH — <«3€PKAJIbHBIMU
OTOOPAKEHUAMU», KOTOPBIE MOXKHO HC-
IIOJIb30BATh U1l CKPUHUHIA MTOTECHIIU-
AJIbHBIX JICKAPCTBCHHBIX BEIIECTB. B ee
IIJIAHBI BXOJUT IOJIy4€EHHE MHTHOUTOPA
BHY u cuHTE3 PA3/IMYHBIX IIMTOKUHOB
(CUTHAJIBHBIX 6€IKOB). M
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HEHRPOGHONOTHY

qevras uacrs MO3¢d

Ayraac duaas

KAETKM TAMKU, HA KOTOPbLIE Y4deHble MOABEKA HE OOPALLOAU
HUKAKOrO BHVMAQHMS, UPAKOT B MPOLECCAX MNAMSITU, OBYyYEHUS]
M MbILLAEHUSI HE MEeHee BAXKHYIO POAb, YEM HEWNPOHbI.

B HemaBHO ONyOJIMKOBAHHOM KHUIE
«O6nmaBa Ha M-pa Anbbeprar (Driving
Mr. Albert) pacckasaHa MOJJIMHHAA
UCTOpUA TaToJioroaHaroma Tomaca
XapBH, KOTOPHIE B 1955 . mpous-
BEJI BCKPBITUE AIbOEpTa DHUHINTENHHA.
BrinmonHus padory, XapBu CaMbIM He-
MOYTHUTEIBHBIM 0OpPa30M 326pajl MO3T
YYEHOI'O JJOMOH, I7e B Tedenue 40 jer
XPaHUJI €TI0 B IIJIACTUKOBOI GAaHKE C Jie-
3UH(MUINPYIONIEH KUJIKOCTBIO. Bpems
OT BPEMEHHU MATOJIOTOAHATOM OT/AaBaJ
MaJI€HbKHE CPE3bI MO3IrOBOM TKAHM HUC-
CJIEZIOBATENAM U3 PA3HBIX YACTEN CBETA,
IBITABIIMMCS BBIACHUTDL NIPUYUHBI I'e-
HUIbHOCTU DUHINTElHA. Korjga Xapsu
nepeBannio 3a 80, OH MOTPY3UI OCTAT-
KH MO3T'd B 6ara’KHHK CBOETO «BbIONKaA»
M ITIOBE3 BO3BPAMATH MUX BHYYKE I'€HUA.

OgHO¥M M3 TeX, KTO M3ydala cpe-
3l MO3IOBOHM TKaHM JDHHIITEHHA,
6pi1a Mapuman Janmonj (Marian
C. Diamond) — aBTOPUTETHBIA I'MCTO-
sor u3 KanndopHuiickoro yHusep-
curera B bepxiau. OHAa YyCTAHOBMIIA,
YTO YHUCJIOM M Pa3MEPAMU HEPBHBIX
KJIETOK (HEMPOHOB) I'OJIOBHOM MO3I
BEJIUKOI'O (PU3WKA HUYEM HE OTINYA-
€TCSA OT MO3ra OOBIYHOT'O YEJIOBEKA.
Ho B acconuaTtuBHOM O6JIACTH KOPHI,

OTBETCTBEHHOM 3a BBICIIHE (HOP-
MBI MBICJIHUTEIBHOHN JIEATEIbHOCTH,
JlariMoH/1 O6HApYXUIa HEOOBIYANHO
60JIBIIOE KOJTUYECTBO BCIIOMOTATE/b-
HBIX 3JCMEHTOB HEPBHOIM TKAHHU —
KJIE€TOK Hehupornuu (rauu). B mosre
DHUHIITENHA UX KOHIICHTPAIIU OblIa
HAMHOT'O OOJIBIIE, YEM B I'OJIOBE CPEJI-
HECTATUCTUYECKOTO AJIbOEPTA.
JIro6onbpiTHOE coBHajgeHue? Bo3s-
MOKHO. HO CerojiHs y4eHble IOay4aoT
BCE GOJIBIIE /IAHHBIX, YKA3BIBAIONNX HA
TO, YTO TTINAJIbHBIC KJICTKU UT'PAIOT I'O-
pasio 60osee BAXKHYIO POJIb B JICSATE/b-
HOCTH MO3T'd, YEM IMPEJIOoaaraaoch
panee. Jlonrue JEeCATHUICTHS BCEC BHU-
MaHHE (PU3HOJIOTOB O6BIO COCPEAOTO-
YEHO HAa HEMPOHAX — TJIABHBIX, 110 UX
MHEHUIO, IPUEMOIIEPEAATINKAX MO3Ta.
XOTs I'NIMATBHBIX KJIETOK B 9 pa3 0O0Jb-
1€, YEM HEHPOHOB, YYEHbIE OTBOJUIN
UM CKPOMHYIO POJIb 3JIEMEHTOB, TIOJ|JICP-
SKHBAIONINX KU3HE/ICATECIBHOCTD MO3Ta
(TpaHCHOPT MNHUTATEIBHBIX BEIICCTB
U3 KPOBEHOCHBIX COCY/IOB B HEHPOHHI,
MOJ/IEP’)KaHUE HOPMAJIbHOTO OasaHca
MOHOB B MO3T¢, 06€3BPEKUBAHNE OO-
JIE3HETBOPHBIX MHKPOOOB, YCKOJIB3HYB-
OIUX OT MPECACAOBAHUSI HUMMYHHON
CUCTEMBI, U T. [I.). A TEM BPEMEHEM HEN-

POHBI, HNOANEPKUBAEMBIE TTIMEH, OBLIN
BOJIBHBI OOIIATHCA JPYT C JPYIOM Yepe3
KPONIEYHbIC KOHTAKTHBIC TOYKU (CH-
HAIICbl) 1 (POPMHUPOBATH CIOKHEHIIINE
CETU COCJUHEHUH, 6J1arofjapsa KOTOPbIM
MBI [yMa€M, BCIIOMHUHAEM ITPOIIOE WA
HUCIBITBIBAEM PAJJOCTh.

HemnsBecTHO, KaK OO MPOCYIIECT-
BOBaJIA OBl €IIEe TaKasg MOJEIb YCTPOU-
CTBA MO3T4, €CIH Obl HE HEJJABHO OOHA-
PYKEHHBIC (DAKTBI, CBUECTEIBCTBYIONNE
O TOM, YTO HA IPOTAKCHUN BCEH JKU3HNA
4JesIoBeKa (OT IEPUO/IA SMOPUOHAIBHO-
I'O Pa3BUTHUA U JIO INTyOOKOH CTAPOCTH)
HEHPOHBI U IJIUA BEYT BECbMA OKHB-
JIEHHBIN AUAIOr. I7I1s BIUsSIET HA OOpa-
30BAHHE CUHAIICOB M MTOMOTAET MO3IY
OIIPEENATh, KAKUE HEPBHBIC CBA3N
YCHJIMBAIOTCH WA OCIA6EBAIOT C TEYE-
HHUEM BPEMEHU (3TH U3MEHEHHUS HAIIPs-
MYIO CBA3aHBI C NIPOIECCAMU OOIIEHUA
U JOJTOCPOUYHON naMaTn). ITocnennue
HUCCJIETOBAHMUSA MOKA3AJIM, YTO IJIMAJIb-
HbIE€ KJIETKH OOLIAIOTCA U JIPYT C ApPY-
IrOM, BJUAS HA JI€ATEJIBHOCTb MO3Ia
B 1esoM. Hefipo6buonoru ¢ 60abion
OCTOPOKHOCTBIO HAJIEIAIOT IJIUIO0 HO-
BBIMU MOJHOMOYHAMU. OJJHAKO MOXK-
HO BOOOPA3UTh, KAKOE BOJTHEHUE OHU
HCIIBITBIBAIOT IIPHU MBICJIK O TOM, 4TO p

TAVAABHbBIX KAETOK (KpQCHbIE) B HOLLEM FOAOBHOM MO3re 1 APYTX OTAEAQX HEPBHOM CUCTEMBI B 9 pA3 BOAbLLE, YEM HEMPOHOB.
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ACTpOUUTHI

AKTUBUPYIOT

OTAOAEHHbIE

HEWNPOHDI

N CNOCOBOCTBYIOT GOPMUPOOBAHUIO MAMSITA.

6oJIbIIasg 4acTh HAIIErO MO3ra MOYTU
HE M3y4€HA U, CIEJOBATCIbHO, MOXET
€€ PACKPBITH MHOXXECTBO TAUH.

TAMaAbHbIE KAETKM O6LLaIOTCS
C HeMpPOHAMM
MBI nIpe/ICTaBIsIEM CEGE HEPBHYIO CHUC-
TEMY B BU/IC IIEPEIJICTCHUS IPOBO/IOB,
COEIUHAIIINX HEHUPOHBI. KaxXablid
HEMPOH CHA6XEH OJHUM JJIUHHBIM
OTPOCTKOM — aKCOHOM, IIEPEHOCAIINM
3JIEKTPUUECKHUE CUTHAIBI OT TEJIa HEH-
pOHA K PACHIMPEHHBIM y4aCTKaM Ha
€rO KOHIIC — aKCOHHBIM TECPMUHAISAM.
Kaxjgas TEepMHUHaJIb BBICBOOOXAAET
B CHHAINTUYECKYIO MIEJIb MOJIEKYJIBI
XUMUUYECKOTO MOCPEAHUKA — HEUPO-
TPAHCMHUTTEPA, KOTOPbIE AOCTUTAIOT
COOTBETCTBYIONIUX PEIEITOPOB HA
KOPOTKHUX BETBAMHUXCSI OTPOCTKAX
(IeHIpUTAX) COCEJHErO0 HEUPOHA.
IIpocTpancTBa MEXJYy HEUPOHAMU
U aKCOHAMM 3aITOJHEHBI MaCCOU Pa3-
HOOOPA3HBIX KJIETOK Inuu. K Tomy
BPEMCHH, KAK CKOHYJICSI DHUHIITCHH,
HEHUPOOUOJIOTH YKE ITOJO3PEBAIN, YTO
[JTHQIBHBIC KJIETKA MPUHUMAIOT y9ac-
THE B repepadoTke NHMOPMAIIUN, HO
JIOKa3aTeIbCTB y HUX HE ObUTO. B KOHIIE
KOHIIOB OHH OCTABWIH I'TTUIO B TIOKOE.
IIpyrYmHA TOTO, YTO YYEHBIC HE CMOT-
11 OO6HAPYXUTH OOMEH CHUTHAJIAMH

OB30OP: TA\U4

MEX/1y ITTHAJIbHBIMH KJIETKAMH, OTYaAC-
TH ObUIA CBSI3AHA C HECOBEPIICHCTBOM
MeToAUuK. HO rJ1aBHBIMH BUHOBHUKA-
MM Hey/a4 ObUIM CaMH HCCIENOBaTE-
JIM, OMMOOYHO CYMUTABIIHNE, YTO €C/IU
KJIETKH TJIMH HA/IEJIEHBI CIIOCOOHOCTHIO
K OOLIEHHUIO, TO OOMEHUBATHCI UHPOP-
MallMEeX OHHM JOJDKHBI TOYHO T4K K€,
KAaK U HEUPOHBI, — C IIOMOIIBIO JJIEKT-
PUYECKUX CUTHAIOB. [IpeAonaraaiocs,
YTO KJIETKH IVIMU TOXKE JJOJDKHBI I'€HE-
PUPOBATb INEKTPUUECKUE HMITYIbChI
(moTeHnuaabl JEUCTBUA), CTUMYIU-
pyionue BbBIOPOC B CHHANTHUYECKYIO
LIEJIb HEUPOTPAHCMHUTTEPOB, KOTOPHIE,
B CBOIO OY€PE[b, BBIZBIBAIOT UMIIYJIb-
CBI B JIpYIUX KJIeTKax. Mccienosarenn
OOHAPYKHUJIU, YTO IVIMAJIbHBIC KJIETKH
0061aJaI0T HECKOJBKHUMHU THIIAMU UOH-
HBIX KAHAJIOB, OTBETCTBECHHBIX 34 I'€HE-
PUPOBAHUE IJIEKTPUUECKUX CUTHATIOB
B AKCOHAX, HO OHU IIPEIIONIOKUIN, YTO
3TU KaHAJIbl HY>KHBI IJIMU IIPOCTO JIJIA
TOT'O, YTOOBI YyBCTBOBATh YPOBCHDb aAK-
TUBHOCTH COCEJIHUX HEHUPOHOB. BplIO
YCTAHOBJIEHO, YTO MEMOPAHA ITIHAJIb-
HBIX KJIETOK HE 00J1a/Ia€T CBOMCTBAMH,
HEOOXO/IMMBIMU JIJISI TIPOBEJCHUSA TIO-
TEHIIUAJIOB JeHicTBUs. Helipobuosory,
OJIHAKO, YIIYCTHJIN U3 BU/Iy OJJHO OOCTO-
SITEJIBCTBO, KOTOPOE YAAIOCh OOHAPY-
SKUTbB TOJIBKO 6J1aT0/1apsi COBPEMEHHBIM

* AOATUIE AECSITUAETUS Y4eHble NMOAAraAun, YTo e AUHCTBEHHbIE KAETK B TOAOBHOM
MO3re U APYTMX OTAEAOX HEPBHOW CUCTEMbI, CTIOCOBHbIE K OOMEHY CUTHOACQMU, — 3TO
HEMPOHbI. KAETKOM MM OTBOANAOCH CKPOMHAOS POAb BCIIOMOTATEABbHBIX SAEMEHTOB

HEPBHOWM TKOHMW.

* COBpEMEHHbIE NCCAEAOBAHMS MOKA3LIBAKOT, YTO KAETKMU TAUM OBMEHWMBO-
IOTCS1 U C HEMPOHAMU, N MEXAY COBON MOCAQHUSIMU O HEMPOHHOW OKTWUB-
HOCTU. OHU CMOCOBGHbI N3MEHSTb HEMPOHHbBIE CUTHOABI HO YPOBHE CUHAMTU-
YECKMX KOHTAKTOB MEXAY HEVPOHAMU U BAUSITE HO OBPA30BOHME CUHAMCOB.
¢ TaKMM OBPA30M, FAMS MOXET UMPATb PELLAIOLLYIO POAb B MPOLLECCAX OBYYEHMS
1 NAMSITU, A TAKXKE YHOCTBOBAT B BOCCTAHOBAEHWN MOBPEXAEHHbIX HEPBOB.

METO/[aM MCCJAECAOBAHUA: TI'JIMAJbHbIC
KJIETKHU MNEPEeAaoT APYr Jpyry cooo-
IEHMS C TOMOIIBIO XUMHUYECKUX, 4 HE
JIEKTPUYECKUX CUTHAIOB.

Baxkupiil BKIa7] B MOHUMAHHE MEXa-
HHU3MOB, MMO3BOJIAIOMUX IJINH PaCIO3-
HAaBATh HEMPOHHYIO AKTHBHOCTB, ObLI
crenaH B cepeguHe 1990-x IT, KOrjga
y4E€HBIE OOHAPYKWIA B MEMOPAHAX TTIH-
AJIbHBIX KJIETOK PELENTOPDI, PEATUPYIO-
€ HA Pa3HOOOPA3HBIE XUMUYECCKUE
BEIECTBA, BKIIOYAs M HEHUPOTPAHC-
MUTTEPBI. DTO OTKPBITHUE HABEIO HUX
Ha MBICJIb, YTO KJIETKH IJIUA CIIOCOOHBI
06ImATHCS APYT C APYIOM C ITOMOIIIBIO
CUI'HAJIOB, KOTOPbIE HE PACIO3HAIOTCS
HEPBHBIMU KJIECTKAMU.

DKCIEPUMEHTAIBHO ObLIO YCTAHOB-
JIEHO, YTO ITOKA34TEJIEM AKTHUBALIUH IJIU-
AJIBHBIX KJIETOK CJYXKUT HOIJIOIIEHHUE
UMH Kaablidsa. Ha OCHOBAHHUM 3TOTO Ha-
OJIO/ICHHS YICHBIE Pa3pabOTaId METO/I,
ITO3BOJIAIONIUI BU3YAJIbHO OIIPE/IEATD,
06J12/1210T JT1 TEPMHUHAJIbHbIC NIBAH-
HOBCKHE KJIETKH (OJIUH U3 THIIOB IJIH-
AJIbHBIX KJIETOK, OKPYKAIOIIUX CUHATICHI
B 00JIACTU KOHTAKTA HEPBOB C MBbIIIEY-
HBIMU KJIETKAMU) YyBCTBHUTEIBHOCTBIO
K HEPBHBIM CHUTHAJIAM, HNPUXOAAIINM
K 3THUM CHHAIICaM. BbUIO ITOKA3aHO, 4TO
IIBAHHOBCKHE KJIETKH JIEHCTBUTE/IBHO
pEArupyIoT Ha CUHANTUYECKHUE UMITYJIb-
Cbl U YTO TaKas PEAKLIMA COIIPOBOK/A-
€TCA NMPOHHKHOBEHUEM B HUX HOHOB
KaJIBLIMSL.

Ho orpaHu4muBaeTcs i y4aCcTHUE IJIHU
B HEPBHBIX IIPOIIECCAX TOJIBKO «I1OJCITY-
IITUBAHUEM» HEHPOHHBIX [IEPETOBOPOB?
Beapb MIBAHHOBCKHE KIETKHA OKPYXKAIOT
AKCOHBI KaK B OOJIACTU CUHAIICOB, TaK U
I10 XO/Iy HEPBOB B PA3HBIX YACTAX TEJIA,
a4 TJIMAJbHBIE KJIETKH JIPYrOro THIIA
(OMUTOACHAPOLIUTEI) 0OpPa3yIoT 060-
JIOUKHM BOKPYI' aKCOHOB B LIEHTPATbHOMU
HEPBHOMU cucreMme (T.€. B I'OJOBHOM
U CIIUHHOM MO3re). COTPYAHUKHU J1260-
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[AVS1 1 HEMPOHBI PABOTAKOT B TOAOBHOM M CAIMHHOM MO3re COTAQCOBAHHO. HEMPOH MOCHIAQET MO AKCOHY CUTHAA, KOTOPbIN
yepes CUHANTUYECKYIO WEeAb AOCTUTAET AEHAPUTA APYTOM HEPBHOM KAETKU, ACTPOLMTEI MOCTABASIKOT HEMPOHAM NMNTATEABHBIE
BELLECTBA, A TAIOKE OKPYXKAIOT CUHAMCHI 1 PETYAVPYIOT UX AEITEABHOCTb. OAUTOAEHAPOLMTEI BBIDAOATEIBAKOT MUEAMH

M 0B6PA3YIOT BOKPYT AKCOHOB U3OAMPYIOLLME MUEAMHOBBIE OBOAOYKN, KOraQ SAEKTPUYECKNN CUTHOA (MOTEHUMAA AENCTBUS)
AOCTUrAET AKCOHHOW TEPMUHOAM (CM. BPE3KY), OH 3ACTABASIET MY3blPbKM C HEMPOTPRAHCMUTTEPOM (CUTHAABHBIMW MOAEKYACMM)
nepemMeLLaTbCs K MEMOPAHE 1 BbICBOBOXKAOTb CBOE COAEPKMMOE B CUHAMTUYECKYIO LLEAb. MOAEKYABI HEMPOTPAHCMUTTEPA
ANDDOYHAMPYIOT HepPE3 Y3KYIO CUHANTUYECKYHO LWEAL K AEHAPUTHBIM PELENTOPAM. TOYHO TAK YKE OCYLLLECTBASIETCS NEPeAAYHa
HEPBHbIX CUTHOAOB U B NEepUdEeprYeCcKom HEPBHOM CUCTEME, HO 3AECH MNEAMHOBBIE OBOAOYKM BOKPYT AKCOHOB OBPA3YIOT

LLIBAHHOBCKME KAETKW.

paropun HannoHaJIbHOIO MHCTHUTYTA
3/IPAaBOOXPAHECHUSA PEHIMINA BBIACHUTD,
CIIOCOOHA JIU IVIUA OTCJICKHUBATD U HEPB-
HBIE CUTI'HAJBI, PACIPOCTPAHAIONIAECH
IO AKCOHAM B HEPBHBIX Ienax. M ecim
TAKOE OOIIEHUE MEX/Y ITTHEH U HEHPO-
HAMM CYHIECTBYET, KAKUE MEXAHHU3MBI
JIEZKAT B €TI0 OCHOBE U, YTO €IIe BaXKHEE,
KaK BJIMSAIOT Ha PAOOTY IVIMAJIbHBIX KJIC-
TOK «IIOJCAYIIAaHHBIE> MUMHU HEPBHbIE
coo6menus?

YTOO6BI OTBETHUTD HA 3TU BOIIPOCHI, Mbl
KyJIBTUBUPOBAIN CEHCOPHBIE HEMPO-

HbI (KJIETKH JOPCAIbHO-KOPEMKOBOI'O
ranriuvd, JIKI) MBIIKA B CIENUAIBHBIX
J1A60PATOPHBIX YAIIKAX C 3JIEKTPO-
JAMH, C IOMOINBIO KOTOPBIX MOKHO
OBIO BBI3BIBATH MOTEHITUAJIBI JICUCT-
BHUSI B AKCOHAX. B OJHU 4YaIlIku C HEH-
pOHaMU MBI JJOOABUJIM IBAHHOBCKHE
KJIETKH, B JIPYIHE€ — OJUTOACHJPOIIH-
ThL. HEO6XOIMMO 6BUIO OJHOBPEMEHHO
KOHTPOJIUPOBATH AKTUBHOCTb U AKCO-
HOB, U I'IUU. 34 AKTUBHOCTbBIO HEPBHBIX
U I'JIMAJIbHBIX KJIETOK MBbl CJIE/IUINA BU-
3yaJIbHO, BBOJIA B HUX KPACHUTE/Ib, KOTO-

PBIF IIPU CBA3BIBAHUN C MOHAMH KaJlb-
1WA JOJKEH ObLI (PJIyOPECIIUPOBATD.
Korza no akcony npoo6eraeT HEPBHBINA
UMITYJIbC, MOTEHIINATO3aBUCHMBIEC
MOHHBIE KAHAJIbI B HEHPOHHOU MEMO-
paHE OTKPBIBAIOTCSA, U MOHBI KAJIbIIUS
IIPOHUKAIOT B KIETKY. C/I€I0BATENBHO,
pacnpoCcTpaHEHUE MMIIYJIbCOB IO
AKCOHAM JIOJIKHO COIIPOBOXK/IATHCA
3€JICHBIMU BCIHBIINIKAMU BHYTPH HCH-
ponos. Ilo mepe pocTa KOHIIEHTpPA-
IIUH KaJdbIUs B KJIETKE (PIyopecIieH-
LS JJOJDKHA CTAHOBUTHCA spdye. Ee p
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UHTEHCUBHOCTb MOKHO H3MEPHUTDH
C IOMOMIBIO (POTOINEKTPOHHOTO YM-
HOKUTEJISA, 4 UCKyCCTBEHHO OKPaIlICH-
HbIE U300PAKEHUA CBETAILCIHCA KIETKH
BOCIIPOM3BECTH B PEAJILHOM BPEMEHU
Ha dKpaHe MOHUTOPA. EC/iu rimmanbHbe
KJIETKH PEATUPYIOT HA HEPBHbBIC CUTHA-
JIBI ¥ TIOTJIOMIAIOT B 3TO BPEMs MOHBI
Kb U3 OKPYKAIONIECH CPE/Ibl, OHU
TOXKE JIO/DKHBI 3ACBETUTBHCA — TOJIBKO
HEMHOT'O HO3/JHEE, YEM HEHUPOHBDL

CUrHOAbHOS MOAEKYAQ

benok,
CBS$13bIBAOLLAN
HEeNpo-
TPOHCMUTTEP

Cnji B 3aTEHEHHON KOMHATE M HATIPSI-
JKEHHO BIVIA/IBIBASICH B 9KPAH MOHHUTO-
pa, Mbl ¢ 6uonorom berom CTHBEHCOM
(Beth Stevens) co6upannch NPUCTYITUTD
K 3KCIIEPUMEHTY, Ha MOJIOTOBKY KOTO-
POro y HacC ymwio HECKOJBKO MECAIIEB.
Ha BrmodyeHue CTUMyIATOPa HEMPOHDI
JKI' TyT K€ OTpearupoBAIM U3MEHEHH-
€M IBETA: 110 MEPE YBEJMYEHMUS KOH-
LEHTPAIMH KaJIblIUA B UX aKCOHAX OHU
NPEBPATHUINCH U3 CUHUX B 3€JICHBIC, 3a-

TEM — B KDACHBIE 1, HAKOHEL, ITIOOEJIEIN.
[ToHayaly HM B MIBAHHOBCKUX KJICTKAX,
HHU B OJIUTOCHPOIIUTAX HUKAKUX U3-
MEHEHHN He OOHAPYKHIOChH, HO CITYCTS
15 MOArUX CEKyHJ, OHH, IIOJOOHO €104-
HBIM JIAMITIOYKAM, HAYaIU 3aIOPATHCHL.
Kaxkum-TO HEBEJOMBIM OOPA30M KJIETKH
IJINK TIOYYBCTBOBAJIU, YTO MO AKCOHAM
MIPOOETAIOT UMITYJIbChl, U OTPEArupOBa-
JIM Ha 9TO COOBITUE YBECJIUYCHHUEM KOH-
LEHTPALINU KAJIBIIUS B IIUTOILIA3ME.

KaabLpmin

ACTPOUNTbI PETYAVPYIOT CUHAMNTUYECKYIO NepeAayy CUTHOAQ HECKOABKMMM CNOCOBAMU. AKCOH NepeAdeT HEPBHbIN

CUMHOA ASHAPUTY 30 CYET BLIBPOCA HENPOTPAHCMUTTEPA (0603HAYEH 3eAEHbIM LBETOM) — B AOGHHOM CAyYOe TAYyTAMATA.
Kpome Toro, akcoH BeicBoBoXAQET ATD OKeAThI). ST COEAUHEHNS BbI3bIBAIOT NEepeMeLLeHe KAAbLNS (PHUOAETOBBIN)
BHYTPb ACTPOUMTOB, YTO MOBYXAQET NX BCTYMUTL B OGLLEHNE APYT C APYFOM 3Q CYET BEICBOGOXAEHMS COB6CTBEHHOTO AT,
ACTPOLMNTBI MOTYT YCUANTL NEPEAQYY HEPBHOIO CUrHOAQ C MOMOLLBIO BLIBPOCA TAKOrO Xe HENMPOTPAHCMUTTEPA (TAYTAMATA)
VAWM OCAQBUTL CUTHAA MYTEM MOTAOLLLEHWNS HENPOTPAHCMUTTEPA AW BbIOPOCA CBSI3bIBAIOLLIMX €r0 6eAKOB (CrHME). Kpome
TOro, ACTPOLMUTLI MOTYT BbIAEAUTb CUTHOABHBIE MOAEKYAbI (KDACHbIE), KOTOPbIE 30CTABSIT AKCOH YBEAUNYUTD UAM YMEHBLUNTD
BbIBPOC HEMPOTPAHCMUTTEPA, KOTAQ OH BO3OOHOBUT UMMYAbLCALMIO. MOANDUKALMS CBI3EN MEXAY HENPOHAMU — OAMH U3
CNocoB0B, C MOMOLLBLIO KOTOPbLIX FOAOBHOW MO3I KOPPEKTUPYET CBOWM PEAKLMN HO PASAPOKUTEAN MO MePE HAKOMAEHMS
OnMbITA = TAK MPONCXOAMUT MNPOoLEeCcC 0byyeHusl. B nepndepmnyecKkon HepPBHOM CUCTEME CUHAMCHI OKPYXKEHbl He ACTPOLUTAMU,

A WBAHHOBCKMMUN KASTKAMW.
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Kaapbl dnAbMa (OKPACKQ MCKYCCTBEHHQST), OTCHATOrO C MOMOLLBIO AQ3EPHOMN KOHGOKAABHOM MUKPOCKOMMK, MOKA3bIBAIOT,
YTO FAMAABHBIE KAETKM CMNOCOBHbI PEArMPOBATE HO OOMEH CUTHAAOMU MEXKAY HENPOHAMKN, CEHCOPHbIE HENPOHbI (ABE
KPYrHbIE KAETKN AnameTpoM 20 MUKPOH) () 1 6oAEE MEAKME LLUBAHHOBCKME KAETKMN ObIAM MOMELLLEHDI B KYABTYPOABHYIO
CpEeAY, COAEPXKALLYIO MOHbI KOABLIMS. B KAETKM BBOAMACS KDACUTEAB, KOTOPBIN MPU CBSI3bIBOHWM MOHOB KAAbLMS HOYUHAA
dAyopecumpoBaTb. CTUMYASILMS HEMPOHOB SAEKTPUYECKUM TOKOM HEOOABLLOTO HAMPSHKEHWST 3ACTABASIAQ UX TEHEPUPOBATH
PACNPOCTPAHSIOLLMECS MO AKCOHAM (AAMHHBIE AVHWW) UMMYABCHI (MOTEHLMOALI AENCTBUS). HEMPOHBI MPK STOM TYT XKe
HOYMHAOAM AYyOpEeCUMPOBATHL (b), YTO YKA3bIBAET HO MPOHUKHOBEHWE B HUX KAAbLIMSI YEPE3 OTKPbIBLUMECS MOHHbIE KAHAAbI

B MeMbpaHe. CnycTs 12 cekyHA (€), KOrAQ HEMPOHbI MPOAOAKOAN FEHEPUPOBATL PA3PSAbLI, HAYOAM CBETUTLCS N LLBAHHOBCKME
KAETKWM — T.€. B OTBET HO PACMNPOCTPAHEHNE HEPBHBIX CUTHAAOB MO AKCOHAM OHU TOXE HAYAAM MOTAOLLATE KOABLMIA 13
BHEKAETOYHOW Ccpeabl. Hepes 18 cekyHA NocAe aT10ro (d) cBeYeHne OXBATUAO eLle BOAbLLIEE KOANYECTBO TAMAABHbBIX
KAETOK, MOYYBCTBOBOBLUMX CUTHAABI HEMPOHOB. KAK BUAHO 13 MPEACTAOBAEHHOM CEPUN KOAPOB, TAMS «MOACAYLLMBAAQ»
HEMPOHHbIE COOBLLEHWSI MO BCEMY XOAY KOMMYHUKALIMOHHBIX AVHUM, O HE TOABKO B OBAQCTM CUHAMCOB, TA€ MPUCYTCTBOBOA

HENPOTPAHCMUTTEP.

TAMOAbHbIE KAETKM O6LLaloTCS
APYT C Apyrom
HaMyaasoch HOKa3aTh, YTO ITIUS CIIOCOOHA
PACIO3HABATD UMITY/IbCHYIO AKTHBHOCTD
B AKCOHAX, PEarnpys Ha HEE MOITIOMEHN-
€M KaJablMs. B HelipoHax OH aKTUBUPYET
(EPMEHTDI, OTBETCTBEHHBIC 32 BBIDAOOTKY
HENPOTPAHCMUTTEPOB. Brionne seposr-
HO, YTO TIOCTYIJIEHUE KA/IbIINA B ITMAJIb-
HbIE KJIETKH TAKXKE BbI3bIBAECT AKTUBAIHIO
(EePMENTOB, CBA3AHHBIX C PA3BUTHEM Ka-
KOH-TO peakiuu. Ho kakoi?
Hccnepopanue eme OAHOTO THUMA
IJIMANbHBIX KJIETOK — aCTPOIMTOB,
TPAHCHOPTUPYIOIMUX HNUTATENbHBIE
BENIECTBA M3 KAIIMJUIAPOB B HEPBHbIE
KJIETKA U MOJJEPKUBAIOMNUX OINTU-
MaJbHBIA YPOBEHb HOHOB, HEOOXOH-
MBIF 11 T€EHEPUPOBAHUS HEPBHBIX
MMITYJIbCOB B OKPYKAIOIMEH HEUPOHBI
cpene (BKIIOYas M yAaJleHue U30bITKA
HEMPOTPAHCMUTTEPOB U MOHOB, BbI-
CBOOOXK/IAEMBIX HEHPOHAMH BO BpEMA
UMIIYIbCAIIUN), IOMOXKET OTBETUTH HA
3TOT BONpoC. B 1990 r. CtuBeH CMuUT
n3 MenbcKoro yHMBEPCUTETA TIOKA3AI,
YTO €CJAH B KyJBTYPY ACTPOLUTOB J10-
6aBUTh HEUPOTPAHCMHUTTED TJIyTAMAT,

KOHIIEHTPAIlMA KaJblIUA B KJIETKAX
pe3ko Bospacraer. Kietku BeayT cebs
TAK, CJIOBHO TOJIBKO YTO IIPOM3OMIIEN
BBIOPOC HEHUPOTPAHCMUTTEPA U3 HEI-
pOHA M OHU TOPSAYO OOCYKAAIOT JIPYT
C JIPYTOM BBI3BABIIYIO €I'O MMITYJIbCA-
IO HEUPOHOB.

HexkoTopblie HEHMPOOUOIOTU ITBITATUCDH
BBIICHUTD, HE SIBUJIOCH JIM OOIIEHHE IIN-
AJIbHBIX KJIETOK CJIEACTBHEM IIPOCTOTO
IepeMENEHUA MOHOB KaJIbIMsl UJIN CBSI-
3aHHBIX C HUM CUTHAJIbHBIX MOJIEKYJ U3
OJJHOT'O aCTPOIIMTA B COCECIHUI Yepes3
COEUHAIONMNE MX OTKPBITBIE BOPOTA.
B 1996 1. Ben Keitrep (Ben Kater) us
Vuupepcurera mrara IOra onposepr
3TO mnpejanonoxenue. C MOMOIIbIO
OCTPOrO MMKPORJIEKTPO/JA OH pa3pe-
3aJ1 CJIOM ACTPOILMTOB B KyJIBTypE Ha
JIBE€ 9ACTH, OCTABUB MEXKy HUMHU 3a30D,
HE COJEPKABIIMHA KIETOK U Pa3/lesisiB-
UM HONYJIALNIO acTpouuToB. Korga
KOHIICHTPAIMA KaJIbIIUA B KJIETKAX IO
OJIHYy CTOPOHY Pa3pesa BO3PacTaia, TO
JK€ MMPOMCXOUJIO U TIO JIPYTYIO CTOPOHY.
Takum 06Pa30M BBIACHWIOCH, YTO dACT-
POLMTEI OCBUIAIN APYT JIPYI'y CUTHAJIBI
4yepes3 BHEKIETOUHYIO CPELY.

ATO KAK XUMUYECKUM
NnocpeAHUK
BrIAB/IEHHBIE 3AKOHOMEPHOCTH NPH-
BEJIU MCCJIEIOBATEIECH B 3aAMEIIATEb-
CTBO. KOMMYHI/IKZU_LI/IH TJIMAJIBbHBIX KJIC-
TOK, KAK 1 HEMPOHOB, KOHTPOJIMPYETCS
TOKaMU Kanblusg. OJHAKO €CIN U3Me-
HEHHS €0 YPOBHSA B HEMPOHAX BBI3bBI-
BAIOT 3JIEKTPUYECKUE HMIIYJIBbCHI, TO
B IJIMM — HET. BO3HUKAET BONIPOC: HE
OBLJIO JTU MHUIMUPOBAHO IIEPEMEIIe-
HUEC MOHOB KaJIbIIVA B IVIMIO KAKUM-TO
JIDYTUM 3JIEKTPUYECKUM (PEHOMEHOM?
A ecnn HET, TO KaKOBA MPUPO/IA MEXa-
Hu3Ma?

Korzia y4eHble 3KCIIEPUMEHTUPOBAIN
C I‘.TII/ICIZ7 B I1OJIC 3PEHHA MM IMOCTOAH-
HO MONaJa1a 3HAKOMas BCEM MOJICKYJIA
agenosunTpudocdara (ATD). Byayun
OCHOBHBIM UCTOYHHUKOM HCPTHUU B KU~
BBIX KJIeTKax, AT® obsagaer MHOI'UMHA
IPU3HAKAMH, 6J1Ar0/JaPsi KOTOPBIM IIpe-
KPAaCHO TIOJAXOJAUT HA POJIb XUMHYECC-
KOI'o mOCpCAHHKA MCXK/Y KICTKAMU.
B oxpyxaromen cpene OH COLEPKUTCS
B OOJBIINX KO/JINMYECTBAX, 4 BO BHC-
KJIETOYHOM IPOCTPAHCTBE €r0 MaJo.
biarogapst HE6ONBIIUM pa3MepaMm p
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KaiK 0BLLAIOTCS TAMAABHBIE KAETKN? B KYABTYPOABHYIO CPEAY, COASPABLLYIO KOABLMIA, MOMELLAAUCH ACTPOLMTHI ()

1 CEHCOPHbIE HEMPOHBI. [TOCAE TOrO KAK MOA BAUSIHUEM SAEKTPNUHECKOW CTUMYASILN HEMPOHbBI MPUHSIAUCH FEHEePUPOBATb
PACNPOCTPAHSIOLMECS MO AKCOHAM (3Ur3aryt MOAHUET (B) UMMYAbCbI (MOTEHLMOAALI AGACTBUSY), TAMSI HOHYOAQ GAYOPECUMPOBATL —
MPW3HAK TOTO, YTO TAMAAbHbBIE KAETKM OTPEArMpOBAAM HO 3TO COBbITME MOTAOLLEHMEM KOAbLMS. CrycTsa 10 1 12,5 cekyHA

(c n d) no Bcer NonyAsILMM ACTPOLMTOB MPOKATUANCH ABE OFPOMHbBIE BOAHBI MPOHNKHOBEHWS KAABLMS BHYTPb KAETOK. O pocTe
KOHLEHTPALMN KAABLIMS B ACTPOLUTAX CBUAETEALCTBYET M3MEHEHME NX LBETA: BHOYAAE OHU ObIAV 3€AEHBIMK, 3ATEM CTOAU
CUHVMW 1N HOKOHEL, KPACHbBIMU.

MOJIEKY/IA CITOCOOHA K OBICTPOM Aud-
dy3un U JIETKO pa3pymaeTcsa pepmMeH-
Tamu. Bonee toro, AT® mpucyrcrsyer
B AKCOHHBIX TEPMMHAJIAX, IJIE OOBIYHO
U XPAHATCS MOJIEKYJIbI HEHPOTPAHCMUT-
TEPOB, U MOXKET BBICBOOOXK/IATHCSA B CU-
HAINITHUYECKYIO MIEJIb.

B 1999 r. Ilurep T'atpu (Peter
B. Guthrie) m ero corpygHuku mns
Yuusepcurera mrara IOra nokasanu,
YTO IIPU BO3OYXKJAEHUH ACTPOIMTEHI
BBIOPACHIBAIOT B OKPYXKAIOMIYIO CPEAy
AT®. 3areM OH CBA3BIBACTCS PEICII-
TOPAMH HA COCEJIHUX ACTPOIUTAX, 3a-
CTaBJISASl OTKPBIBATHCA MOHHBIE KAHAJIbI
U CIOCOOCTBYS NEPEMENEHUIO KaJlb-
1115 BHYTPb KJIETOK. B CcBOIO ouepenn,
ITOBBIIIEHUE YPOBHS KAJIbIIUS B KIET-
KaX 34CTaBIAECT UX BBICBOOOXKIATH BO
BHEKJICTOYHYIO CPE/ly HOBBIE MOPIIMUA
AT® — TaKk B IONYyJALUH ACTPOLUTOB
WHUIIMUPYETCS LIENHAsg PEAKIMs, CBs-
3aHHaA C U3MEHECHUEM BHYTPHKICTOY-
HOT'O YPOBHS KaJIbIIUA U OTIOCPEIOBAH-
Hast ATO.

OB ABTOPE:

B pesynprare HabMIOJEHUN POJU-
JIaCh MOJIEJIb, MO3BOJIUBINAA OOBAC-
HUTb CIIOCOOHOCTH OKOJIOAKCOHHOI
IJIMA PACTIO3HABATh HEMPOHHYIO aK-
TUBHOCTB, U TIEPEJJaBATh 3ATEM COO6-
HICHUA JAPYTHUM TJIMAJIbHBIM KJIETKAM,
OKPYKAIOIMM CHHAIC. MMnyabcanus
HENPOHOB MNOOYXKAAET IJHAIbHBIC
KJIETKH, OKPYXAIOIINE aKCOH, BBICBO-
60x1aTh AT®, KOTOPBIH BBI3BIBAECT
IOTJIOMEHUE KaJbI[Us COCEJHUMU
IJTAQJIBHBIMA KJIETKAMH. DTO CTUMYJIN-
PYET BBIOPOC HOBBIX NOpHUil AT®, uTo
AKTHUBHPYET Iepelady COOOIEHU IO
JUIMHHOM IETIOYKE IVTUAJIBHBIX KIECTOK
WHOI/IA HAa 3HAYUTEIbHOE PACCTOSHUE
OT HENPOHA, UHUIIMUPOBABIIETO BCIO
MOCIEIOBATENbHOCTD JJAHHBIX COOBI-
T, HO KakuM 0Opa3oM I'THAIbHBIM
KJIETKAM, y4aCTBOBABIINM B HAIIIEM 9KC-
IIEPUMEHTE, YABAIOCh PACIIO3HABATH
UMITYJIbCAINIO HEMPOHOB — BE/b AKCO-
HBI HE 0O6PA3yIOT C IVIMEH CUHANTUYEC-
KHUX KOHTAKTOB U B 00JIACTU CUHATICOB
HE OBLJIO HUKAKUX ITIMAJIBHBIX KJIETOK?

Ayraac Puaas (R. Douglas Fields) — 3aBeAYOLLIMIN OTAEAEHUEM PA3BUTUS M IAACTUYHOCTH
HEepPBHOW CUCTEMbI HOLMOHOABHOTO MHCTUTYTA OXPCHbI 3A0POBbSI PEGEHKA 1 PA3BUTIAS
YEAOBEKA, A TAKXKE AABIOHKT-NPOdGECCOP M3PUAEHACKOTO YHUBEPCUTETA (DYKOBOAMN-
TeNb [pOorpaMMbI PABUTUSIHEMPOBUOAOTUM U KOTHUTVBHBIX HAYK). [OCAE 3ALLINTLI AOKTOP-
CKOW AMCCEePTaLMM PABOTAA B leAbCkoM 1 CTSHGOPACKOM YHVBEPCUTETAX.

YyacTruem HEHPOTPAHCMUTTEPOB de-
HOMEH OO'BSCHUTDb HEB3S: U3 AKCOHOB
OHHU HE JUDPYHIUPYIOT. BBITH MOXKET,
ero npuduHON Obl1 AT®, CTOCOOHBIN
KaKMM-TO OOpPa30M NPOCAYMBATLCA U3
AKCOHOB?

Jlist IPOBEPKU T'UIIOTE3Bl MBI pe-
UM TPOBECTU IJIEKTPHUUYECKYIO
CTUMYJIALMIO YUCTBIX KyJIBTYD 4KCO-
HoB JKI' 1 mocienyommun XUMHU4ecC-
KU aHAJIN3 KyJAbTYPAJIbHOU CPEABL.
Bocnonp3zosaBmuch (PepMEHTOM,
OTBETCTBEHHBIM 34 CBEUYEHHE OPIOII-
Ka Y JKYKOB-CBETJISIKOB (3Ta pEaKIUs
TpebyeT yuyactuss ATP), mbl HAGIIO-
JlaJIM CBEYEHUE CPEZIBI BO BPEMs pac-
[IPOCTPAHEHMS UMITYJIbCA 10 AKCOHAM,
4TO CBUJIETEIBCTBOBAIO O BBICBOOOXK-
neHuun n3 Hux AT®. 3aTeM MbI JOOABU-
JIM B KYJBTYPY IIBAHHOBCKUE KJIETKH,
TAKXKE HAYMHABIIME CBETUTBHCA IOC-
JIE TOTO, KAK I10 aKCOHAM IIPO6Eraan
IOTEHIIUAIBI JIeUCTBUA. HO KOT/1a MBI
f06aBuIM B cpeny (PEPMEHT anupa-
3y, ObICTPO pazpymaroniyio ATO u He
JIAIOIYI0 €MY JOCTUI'HYTb IIBAHHOB-
CKHX KJIETOK, IJIUSl BO BPEMS HMITYJIb-
CallMM AKCOHOB OCTaBaJIACh TEMHOM.
Taxkum 06pa3oM, COJCPKAHNE KAIbIIHS
B IIBAHHOBCKUX KJIETKAX HE MEHSUIOCH,
T.K. OHH He noaydanu AT®-curnana.

AT®, BBICBOOOIUBIINHICS U3 AKCOHOB,
Ha CAMOM /[IeJIE CTUMYJIUPOBAJ TPAHC-
IOPT KaJbIIUSA BHYTPb HNIBAHHOBCKHX
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AUF KOHTPOAUPYET CUHANCDI

beH bappec 13 CTaHPOPACKOro yHMBepCuTeTa
OBHOPYXKUA, YTO €CAM BbIPALLMBATL HEMPOHbI M3 CETHATKU
KPbIChl B AQBOPATOPHOM KYABTYPE, HE COAEPXKABLLEN
QCTPOLMTOB, CUHAMNCOB HO HEMPOHAX OBPA3yeTCsl OYeHb
MAAO. Koraa e y4eHbiht AOOABUA B KYABTYPY QCTPOLMUTHI
VAV MPOCTO CPEeAY, B KOTOPOW MPEXAE HAOXOANAUCH
QCTPOLMTbI, CUHAMNCHI MOSIBUANCH B BOABLLOM KOAMYECTBE.
3arem OH OBHAPYXKUA MPUCYTCTBUE B CPEAE ABYX
XUMUYECKMX BELLLEeCTB, BbICBOBOXACOESMbIX ACTOOLMUTAMU
AAS CTUMYASILLI OOPA30BAHNST CUHAMCOB, — XKUPOBOW
KOMMAEKC NOA HA3BAHMEM QPOE/XOAECTEPUH N BEAOK
TPOMOOCNOHAMH.

HemHoro nosaHee Ae TMaH 1 YacAn TOMNCOH 13
Texacckoro yHmsepcuteta B OCTUHE M3YyHAAU MbILLEN,
KOTOPbIM BBOAWAMCH BELLLECTBA, 3ACTABASIBLUME
dAYOPECUMPOBATH LLUBAHHOBCKME KAETKU. DTO MO3BOAUAO
VIM BOOYMIO HOBAIOAQTb 30 AESITEABHOCTBIO TAMAABHbBIX
KAETOK B OBAQCTN KOHTAKTOB HEPBOB C MbILLEYHbIMMN
BOAOKHOMM. [TOCAE TOro KaK yYeHble nepepesanm
MOAXOASILLNM K MbILLLLE AKCOH, HEPBHO-MbILLEYHbIN
CUHAMNC MCYE3AA, HO HA €ro «MbILLEYHOW CTOPOHE”
OCTOBAAQCH rpynna peLenTopoB HENMPOTPAHCMUTTEPA.
ViccAeAOBATEASIM, KOHEYHO, BbIAO M3BECTHO, YTO AKCOH
BHOBb CMOXET MPOPACTU K MOKMHYTBIM UM PeLenTOpaM.
Ho KaK OH HOMAET K HAM NyTb?

Chaeps 30 dayopecueHumen, TOMMNCOH YBUAEA, YTO
LLIBOHHOBCKME KAETKW, OKPYXABLUME MHTOKTHBIE CUHAMCHI,
MOYYBCTBOBAAM, HYTO CUHAMC-COCEeA OKA3AACS B BeApe.
ToraQ OHM APY>KHO BbIMTYCTUAM B €70 CTOPOHY OTPOCTKM,
AOTSIHYAUCb MMM AO MOBPEXAEHHOIO CMHAMNCA U
0BPA30BAAN CBOErO POAQ MOCTUK, MO KOTOPOMY OKCOH
MOT MOCAQTb K CBOEMY CHHAMCY HOBYIO MPOEKLMIO
(CM. ¢OTO). DTM AQHHBIE YKA3BIBAKOT HA TO, YTO MAMS
MOMOraeT HEMPOHAM OMPEAEANTE MECTO, TAE HYXKHO
0OPA30BbLIBATL CUHAMTUYECKNE COEANHEHMUSI. CEeroaHs
y4Y€HbIe MbITAKTCS UCMOAL3OBATL 3Ty CMOCOBHOCTbL
TAUIN AAST ASHEHWST MOBPEXAEHUM CMIMHHOTO MO3rA: OHU
TPOHCNAQHTUPYIOT LUBAHHOBCKME KAETKM B MOBPEXAEHHbIE

YYQACTKM CAMHHOTO MO3ra AQBOPATOPHBIX SKMBOTHBIX.

[AVS1 CMOCOBHAO YNPOBASITE OBPA30BAHNEM
cuHancos. Hempobroaor Ae TuaH
nepepesaA y MbiLUM HEPB, MOAXOAMBLLNM

K HEPBHO-MbILLEYHOMY CUHAMCY. CrycTs
ABQO AHS1 (BEPXHUV CHUMOK) OTPROCTKM
LLIBOHHOBCKWX KAETOK (TeMHO-KOQCHbIV LIBET)
0BPA30BAAM B OBAACTU pa3pesa (OTMeYeH
CTPEAKOM) CBOETO POAQ MOCTUK. A eLle
Yyepes Napy AHeEN (HMDKHMKM CHUMOK) QKCOH
(3eAEHbIN) HANPABWA MO STOMY MOCTUKY
HOBYIO MPOEKUMIO K CUHAMCY.

B Mupe Hagku
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LlIBOHHOBCKME

KAETKN  UTPaOT
B PA3BUTUMN PACCESHHOIO CKAEPO3d U HEKOTOPbIX
APYIMX HEPBHbIX OOAE3HEN.

KAKOYEBYIO POAb

KieTOoK. C TOMOIIBIO GHOXUMHUYECKOTO
aHanM3a ¥ UdPOBON MUKPOCKOIHNH
HaM yJaJ0Ch 10Ka3aTh, YTO B PE3YJIb-
TATE 3TOIO COOBITUA CUTHATBHBIE MO-
JIEKYJIBI IEPEMEMIAIOTCS OT KJIETOYHOMH
MEMOPAaHBI K SAPY U BKIIOYAIOT 3/1€Ch
pasnuyHbIe TeHBL. TakuM 06pa3oM, MbI
OOHAPYKHUIU TTOPA3UTENBHBIN (DAKT:
TEHEPUPYSA UMITYJIbChI, IIPU3BAHHBIC
obecrneunTs OOIEHNE C IPYTUMH HEM-
pOHAMHU, HEPBHAS KIETKA M €€ aKCOH
MOTYT BJIHUATHD HAd CUHUTBIBAHHC I'CHOB
B IJIMAJIBHOW KJIETKE U U3MEHSITbH TEM
CAMBIM €€ IOBEJ/ICHUE.

AKCOHbI ONpeAeAatoT CyAboy
FTANAABHBIX KAETOK

Kakne yHKIIMU IJIMKM MOTYT KOHTPO-
JINPOBATH TI'€HBI, BKIIOUYEHHBIE ATO?
IIpUKa3bIBAIOT JIM OHHU IJIMAJIBbHBIM
KJIETKAM JIEHCTBOBATbH TAKHUM O6Pa30M,
YTOOB! MOBIUATh Hd OKPYKAIOUIHE UX
HeNPOHBbI? CTUBEHC IIONBITAICA OTBE-
THUTb Ha BOIIPOC, OOPATUB BHUMAHHE
Ha MPOILECC, CITOCOOCTBYIOMMUI 06pa-
30BAHUIO MUEJIUHOBON U30JUPYIONICI
060JIOUKH BOKPYT aKCOHOB. biiarogaps
€1 aKCOHBI CTIOCOOHBI IPOBOJIUTD HEPB-
HBIE MMITYJIbCbI C OIPOMHOM CKOPO-
CTBIO HA 3HAYUTEJIbHBIE PACCTOSHMUS.
Ee 06pa3oBaHUE IO3BOJISET MAJIBIITY
BCE KPEITUE YAEPKUBATH I'OJIOBY B BEP-
THUKAJIbHOM MOJIOKEHUH, 4 PA3PYIIEHHE
BCJIEJICTBUE HEKOTOPBIX OOIE3HEN (Ha-
NIPHUMED, PACCEAHHOTIO CKJIEPO3a) IIpe-
BpPalllaeT YEJIOBEKA B MHBAJIN/IA.

MBI penInIn BBIICHUTD, KAK HE3pEIast
MIBAHHOBCKAsl KJIETKA, PACIIOI0KEHHAs
Ha AKCOHE B Iepu@EPUIECKON HEPB-
HOM CUCTEME IVIOJA U1K MJIA/IEHIIA, Y3-
HAET, HY’KJAETCs JIN OTPOCTOK B MUEJIN-
HHU3ALIUN U KOI7Id HYKHO IPHUCTYITUTD K
€ro «IIEJICHAHUIO» MUEJIUHOM. Wiiu, Ha-
[IPOTUB, CJIEAYET U €1 NPEBPATUTHCS
B KJIETKY, KOTOPasl HE OYIET COOPYKATh
MHEINHOBYIO 000/104Ky? Boobie ro-
BOPs, B MUEJIMHE HYXKJAIOTCA TOJIbKO

AKCOHBI OOJIBIIOIO Auamerpa. Moryr
JIM AKCOHAJIbHBIE HEPBHBIE MMIIYJIbChI
WJIN BBICBOOOXeHUE AT® BAUATH HA
BBIOOP MIBAHHOBCKOM KJIETKH? MBI 06-
HAPYKWIH, YTO IBAHHOBCKUE KJIETKHU
B KyJbType NpOanudEPHUPOBAIN ME/JI-
JIEHHEE B TOM CJIy4a€, KOIJlA OKPYKa-
JIX UMITyJIbCUPYIOIINE, 4 HE MOJIYAIIHE
AKCOHBL BoJjiee Toro, OHM NPUOCTAHAB-
JINBAJIM CBOE PA3BUTHE U IPEKPAIAIN
BBIPA6OTKY MUenMHA. JJo6asnenue AT
BBI3BIBAJIO TAKHE K€ 3(PPEKTHI.

A Burropuo Tl'auno (Vittorio Gallo) u3
coceaHen madoparopun HU3, nzygas
OJIUTOJIEH/IPOIIUTEL, OO6PA3YIONIUE MU-
€/IMHOBBIE OOOJIOYKU BOKPYI' 4KCOHOB
B I'OJIOBHOM MO3I'¢, OOHAPYKWI COBEp-
IIEHHO UHYIO KapTuHy. AT® He yraeran
NponUdEPAHIO KIETOK, HO aJJ€HO3UH
(BEmECTBO, B KOTOPOE IPEBPAIIACT-
cs1 Mostekysa AT® mocie OTHeTICHUS
OT HEE OCTATKOB (POCHOPHON KHUCIIO-
TbI) CTUMYJIMPOBAJI CO3PEBAHUE KIETOK
U BBIPAOOTKY MUEJIMHA.

I[ToHMMaHNE MEXAHU3MOB MUEJIUHU-
3aIIUM MMEET BAKHEHIIEE 3HAUCHUE.
Bosie3dHH, CONPOBOMKAAIONINECS PA3Py-
IIEHUEM MHEIMHOBOM OOOJOUYKH, KAXK-
JIBIIT T'OJ1 YHOCAT TBICAYM YEIOBEYECKUX
JKU3HEHN U BBI3BIBAIOT ITAPAJINY M CJIETIO-
Ty. HenszsecTHo, KaKOH (DaKTOP MHUIIU-
UpYyeT MHUEJIMHHU3AIUIO, HO aJJ€HO3UH
CTaJI MEPBBIM BEMIECTBOM <«aKCOHAJIb-
HOT'O NPOUCXOXKIEHUA», Y KOTOPOTO
Obls1a BBIABICHA CIIOCOOHOCTH CTUMY-
JIMPOBATh 3TOT mporecc. Tor ¢axkr,
YTO AJ€HO3UH BBICBOOOXKIAECTCS U3
AKCOHOB B OTBET HA PACIPOCTPAHEHHUE
UMITYJIbCOB, O3HAYAET, YTO JIEKTPHUUEC-
Kasi aKTUBHOCTb MO3T'a JIEUCTBUTEIBHO
BJIMSET HA IPOLECC MHUETMHUIAINU.
ITo06HBIE OTKPBITHS IOMOL'YT YIYEHBIM
BECTH IOUCK CPEJICTB ISl JIeueHus: 60-
JIEBHEU JIEMHUETUHU3AIIUU. BO3MOXKHO,
3(POEKTUBHBIMU OKAXKYTCS JIEKAPCTBA,
HAIIOMUHAIONIUE CBOEH XUMUUYECKOH
CTPYKTYPOM aJleHO3UH. M He uCKIoJe-

HO, 9TO 00ABICHUE a/ICHO3UHA B KYJIb-
TYPY CTBOJIOBBIX KJIETOK IIPEBPATUT HUX
B MUCJIMHU3UPYIONINE IVINAIbHBIC KJICT-
KH, KOTOPBIEC MOXKHO OYZIET UCIIOJIB30-
BATb B KAYCCTBE TPAHCILTAHTATOB.

BbipbiBASCH U3 NYT
HEeMPOHHbIX ceTen
OrpaHUYMUBACTCA JIA Y4ACTUE TJTIAN
B PETYIAIMA HEHUPOHHBIX (QYHKIIUNI
0OPA30BAHUEM BOKPYI' AKCOHOB MHEJIN-
HOBOI 000704YKK? ITO-BHUMOMY, HET.
Pumap Po6uraiins (Richard Robitaille)
13 MOHPEATbCKOTO YHUBEPCUTETA OOHA-
PYKWJI, 9TO BEJIMYMHA 3IEKTPHUIECKOTO
IMOTEHIINAIA, BOSHUKAIOIETO B MBIIIIIE
JIATYHIKUA TIOJ] BIAMSHHUEM CTUMYJISALIUNA
CHHAIICA, YBEJIMYUBAJIACh UJIH YMEHBIIIA-
JIACh B 3aBUCHMOCTHU OT TOT'O, KAKUE XM-
MMYECKHE BEIIECTBA OH BBOJMII B IIIBAH-
HOBCKHE KIJIECTKH, OKPYXKAIOMHUE 3TOT
cunarnc. Korma Opuk Heoman (Eric A
Newman) n3 MUHHECOTCKOTO YHUBED-
CUTETA NPHKACAICA K CETYATKE KPBICH,
IIOCBUTAEMBIE TJIHEH <«KAJIbIITUEBBIC CHUT-
HaJIbl» U3MEHSUIM 4YACTOTY HMIIY/IbCa-
UM 3PUTENBHBIX HEUPOHOB. A MarikeH
Heneprapn (Maiken Nedergaard) us
Hp10-MIOPKCKOrO MEIMITMHCKOTO KOJI-
JIE[PKA, U3YYABIIMIL CPE3bI I'MITTIOKAMIIA
KPBICHI (3T2a O6/ACTh MO3rda MPUHUMA-
€T y4aCTHE B IIPOLECCAX MAMSITH), Ha-
OOl YCUIEHHUE 3JIEKTPHUYECKON aK-
TUBHOCTHU CUHAIICOB B TO BPEMs, KOI/A
OKPY»KAIOIIME ACTPOLMTEI YBEJIUYUBAIN
MOIVIOIIEHUE Kaablus. [Tojo6HbIE N3Me-
HeHUA 3(POEKTUBHOCTU CUHAIICOB y4e-
HbIE PACCMATPUBAIOT B KAYECTBE IJIAB-
HOTO (hAKTOPA IJIACTUYHOCTH HEPBHOI
CHUCTEMBI, T.€. €€ CIIOCOOHOCTU U3MEHSTh
pEAKIIMM Ha OCHOBAHWUM IPOILIOIO
OMBITA, U TJIHA, TAKUM OOPA30M, MOKET
UI'PATh BAKHYIO POJIb B KJIETOUHBIX I1PO-
1IeCCaxX OOYYCHMS U MAMATH.

B CBSI3M C OMMCAHHBIMH BbIIIE HAOIO-
JIEHHSIMHM OCTPO BCTAET OJJHA IPOGIEMA.
[Tornomenne KauablUsa pacpoCTPaHs-
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€TCA IO BCEH MONYJIAINN ACTPOIIUTOB,
OI06HO MPOKATBIBAIOMUMCS 1O CTa-
JIMOHY BOJIHAM B3sBIIMXCS 34 PyKH 60-
JIeNbIUKOB. Takad JApyKHasg peaxkius
3 PEKTUBHA /I YIIPABJICHUS PA6OTON
BCEH TPYIIIBI KIETOK, HO OHA CJIUIIKOM
rpyb6a s nepejadyu CI0KHBIX COO0-
mweHui. [IpuHIuNn «BCe KaKk OAuUH!D> MO-
JKET OKA3aThCs MMOJIE3HBIM I KOOP/IU-
HaIlMKU OOIIEeN aKTUBHOCTH MO3I'a BO
BpEMSA IIUK/IA COH-OOJPCTBOBAHUE, HO
4TOOBI BXOJIUTH BO BCE TOHKOCTH II€-
pepadboTkH MHGMOPMALIUH, TJIHAIbHbIE
KJIETKH JIOJIKHBI YMETD <«IIEPETOBAPH-
BATbCS» U CO CBOMMH HEMOCPECTBEH-
HBIMU COCEJIIMHU.

CruBeH CMUT NPEATIONATAET, YTO HE-
POHBI U KJIETKHU IVIMA CIIOCOOHBI BECTH
JIPYT C IPYrom 6eceipl v 60s1ee «MHTUM-
HOT'O CBOMCTBA». DKCIIEPUMEHTAIbHbBIE
METO/Ibl, KOTOPBIMH PACIIOIATaIA B TO
BpPEMsA YUYCHBIC, HE TTO3BOJIAIN UM all-
MJINIUPOBATE HEUPOTPAHCMUTTEPHI
B TAKUX HHUYTOXHO MAJIBIX J103aAX, KO-
TOPbIE MOIJIM Obl BOCIIPOU3BECTU MC-
THHHBIE <«IIEPEXKUBAHUA» ACTPOLIMTA,
HaXO/JAIEIroCsa PAJOM C CHHAIICOM.
Ounmuny Xenpony (Philip G. Haydon)
n3 JIeHCHUIBBAHCKOIO YHHMBEPCHUTE-
Ta yAATOCh JOOHUTBCSA 3TOI'O TOJIBKO
B 2003 1. ¢ TOMOILIBIO COBPEMEHHOT'O
JIAa3€PHOI'O METOZA aNIUIMKAIIUU HEH-
POTPAHCMUTTEPOB. YUEHBIA CTUMYJIN-
pOBAJI B CPE3AX TMIIOKAMIIA BBIOPOC
TAKOT'O HUYTOXKHOTO KOJIMYECTBA IJIy-
TaMaTa, KOTOPOE MOTI OOHAPYXUTb
TOJBKO OJIMH-€/IMHCTBEHHBINA aCTPO-
UT. XEHUJOH HAOIIONA IIPU 3TOM, YTO
ACTPOIUT IOCHIIACT CIEnudUIecKrue
KaJIBITMEBBIC CUTHAJIBI JINIIb HEOOJb-
IIOMY YHMCJIy OKPYKAIOMUX €TI0 ACTPO-
nuTOB. MccnenoBarenb NPesnoNIoxXu,
YTO HAPAJY C «KaJIbIIUEBBIMU BOJIHAMM»,
OKa3bIBAIOMMMU MIMPOKOMACIITAOHOE
BO3JCHUCTBUE, «MEXKAY ACTPOLMUTAMU
CYIIECTBYIOT MU OGIM3KOJEHCTBYIOIMNE
CBA3W». HBIMU CJIOBAMHU, PA3PO3HEH-
HBIE 1IENOYKH ACTPOLMTOB B I'OJIOBHOM
MO3T€ KOOPJMHHUPYIOT CBOIO aKTUB-
HOCTb B COOTBETCTBUH C AKTUBHOCTBIO
HEUPOHHBIX IICIICH.

OnuCaHHBIE BBINIE OTKPBITHA IMO3-
BOJIUIN XEUAOHY, ABTOPY 3TOM CTATHH,
c(popMyNIHMPOBATH PAOOUYIO THUIIOTESY,

COTJIACHO KOTOPOM OOMEH CHUTHAIAMU
IIOMOT'Aa€T ACTPOILIUTAM AKTUBHUPOBATH
HEUPOHBDI, UYbM AKCOHBI OKAHYHUBAIOTCS
Ha CPaBHUTEIBHO OOJILIIOM OT HHUX
PACCTOSIHUH. A TAKXKE YTBEPKAATD, UTO
3TA AKTHUBALMSA CIIOCOOCTBYET BBICBO-
OOXKIEHNUIO HEHPOTPAHCMHUTTEPOB U3
OT/IAJIEHHBIX CHHAIICOB. DTO MO3BOJISAET
ACTPOIUTAM PETYIUPOBATH TOTOBHOCTD
OT/IAJIEHHBIX CHHAIICOB K M3MEHECHMUIO
cBOer CUIbl (3PMEKTUBHOCTH), YTO
SIBJISIETCS KJIETOYHOI OCHOBOM IIPOLIEC-
COB IAMATH U OOYYEHUSL.

Pesynbrarbel MCCIeLOBAHUM, IIPEJ-
CTABJICHHBIE Ha EXKEIOJIHOM CbhE3JIE
Oob1ecTsa HEMPOOUOJIIOTUN B HOSIOpE
2003 r., IOAKPEMIAIOT 3Ty THIOTE3Y
U 1K€ CBUJIETENBCTBYIOT 00 y4aCTUH
IJIMA B OOPa30BAHNUM HOBBIX CUHAIICOB
(em. epesxy na cmp. 29). Cnenyer yno-
MAHYTBb BBIIIOJIHEHHYIO /IBA T'OJla HA3a]
pabory bena bappeca (Ben A.Barres)
u ®psuxa Pparirepa (Frank W.Pfrieger)
13 CTaH(MOPACKOIO YHUBEPCUTETA, CO-
OOIIMUBIINX, YTO BBIPAIIECHHBIE B KyJIb-
Typ€E€ HEHUPOHBI KPBICHI B IPUCYTCTBUU
ACTPOLUTOB OOPA3YIOT OOJbIICE KO-
JIMYECTBO CHUHAIICOB. Brnociencrsuu
COTPYIHUKU U3 Jlabopartopun Bappeca
OOHAPYKWIH, YTO GEJTOK TPOMOOCIIOH-
JIUH, MOPEJIOJOXUTEIbHO aCTPOIU-
TAPHOT'O MPOUCXOXKIEHHUS, BBIITOJIHACT
(PYHKIMIO XUMHYECKOT'O ITOCPEJHUKA U
CTUMYJIUPYET OOPA30BAHUE CUHAIICOB.
YeM 60JIblIEE KOJTUUECTBO ITOIO OEIKA
Y4Y€HBIE JJOOABISIN B KYJIBTYPY aCTPO-
LIUTOB, TEM OOJIbIIIE CUHAIICOB MOSBJIA-
JIOCh HA HEHPOHAX. BO3MOKHO, TPOM-
OOCIIOHAMH OTBEYAET 34 CBA3BIBAHUE
OEJIKOB U IPYI'UX COCAUHEHUM, HCOOXO-

AOMNOAHUTEABHAS AUTEPATYPA:

JIUMBIX JUIs1 OOPA30BAHUS CUHAIICOB BO
BPEMs POCTA MOJIOJIBIX HEPBHBIX CETEN
U, CIEOBATEIHHO, MOKET y4aCTBOBATH
B MOAM(PUKAIIMNA CHHAIICOB, KOI/Id 3THU
CETH MOJIBEPraloTCs CTAPEHHUIO.

byaymue nccienoBaHus PacIUupAT
HAIIW TIPEJICTABICHNUA O BIUAHUU TJIMNA
HA HEMPOHHYIO Y4CTh TOJIOBHOT'O MO3I'.
B0O3MOXHO, Y4EHDBIM Y/IACTCA JOKA3ATh,
YTO Hallld NaMATb (WINA €€ KIETOYHBIA
AHAJIOI — TAKOU, KAK JOJTOBPEMEHHAS
MOTEHIUAINS) 3ABUCUT OT (PYHKIIHO-
HUPOBAHUA CUHANTUYECKUX ACTPOIU-
TOB. He MCKIIOUEHO TaKXKe, 4TO OyJeT
YCTaHOBJIEHO, KAKUM OOPA30M CUI'HAJIBI,
MEPEJABAEMBIE TIO 1IENOYKAM aCTPOIIN-
TOB, OK43bIBAIOT BIMSHWUEC HA OT/AJICH-
HbIC CUHATICBL

CpaBHEHME I'OJIOBHOT'O MO3I'd ITOKA3bI-
BAET, YTO YEM OOJIEE BBICOKOE ITOJIOXKE-
HHE 3aHUMAIOT JKUBOTHBIC HA <«3BOJIIO-
IIMOHHOM JIECTHUIIE», TEM BBIIIE y HUX
COOTHOIIEHNUE MEXK/Yy YUCIOM ITTHAJIb-
HBIX KJIETOK ¥ HEMPOHOB. XE€NJIOH IIPEJ-
IIO/IATACT, YTO YBEJIUYCHUE CBA3HOCTU
ACTPOUMTOB MOYET IOBBINATH CIO-
COOHOCTH KUBOTHBIX K OOY4EHHIO. DTa
TUNOTE3A TIPOBEPACTCA CETOAHA IKCIIE-
PHUMEHTATBHO. He MCKIIIOYEHO, YTO BbI-
COKHME KOHIICHTPAIIMU IIMAJIbHBIX KJIe-
TOK B MO3I€, 4 BO3MOKHO, ¥ HAJINYHE B
HeM 6o1ee IEHCTBEHHOM» TJINH, U TIpe-
BPAIacT HEKOTOPBIX JIIO/CIH B I'C€HUEB.
DUHIITEHH y4UI HAC JyMaTh HETPAU-
IUOHHO. Ero mpumepy mnocjienoBannu
Y4EHbIE, IEP3HYBIIUE «BBIYTATHCA> U3
HEMPOHHBIX CETEN M PENIMUBIIME Ha-
KOHEIL BBIACHUTD, KAKOE y4aCTHUE B IIE-
pepadoTke MHPOPMAUU IPUHUMAET
Henpornms. |

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

2001.

* New Insights into 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 Myelinationin 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.

¢ Astrocytic 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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«/\€BAS PYKA BOCXOAQ», KOK HO3BAA
30AMAKAABHbIV CBET NEPCUACKNN
noat OMap Xamsm, Msrko oceeLoeTt
BOCTOYHYIO YOCTb HEDQ NepeA
OCEHHUM PACCBETOM. BecHom 1a ke
MPUYMHA BbI3bIBAEST HOYbIO «AOYKHbIE
CYMEPKM» HO 3aMaAE. DTO BCETro
AVILLIb OTPOYKEHME COAHEYHOTO CBETA
OT MbIAW, KOTOPYIO ACTEPOUADI U
KOMETbI PACCESIAM MO BHYTPEHHEN
yacTt COAHEYHOM CUCTEMBI.
[MoAOBHOE CBEYEHME COMPOBOXAQET
1 HEKOTOpPbIE APYIMe 3BE3AbI, YKA3bIBASI
HQ MPUCYTCTBME ACTEPOUAOB U KOMET
BOAM3U HIIX. ’

AcTtpogoTorpad Axxeppu Laa (Jerry
Schad) 3aneyarAeA a1o SIBAEHME HA
o3epe KynamMaka, pacrnoAOKEHHOM
BOAM3MN CaH-Amero.



NNAHETONOTHA

Bcee i 3esapl B Hamer [ATaKTHKE OKpyXKe-
HBI TUTaHeTaMu win COJTHIIE — UCKITIOYe-
HHE U3 06111ero nmpasuia? Ha aToT BaxKHBIA
BOIIPOC COBPEMEHHAs1 ACTPOHOMMSI ITOKA
HeE 1a1a OTBET4. B TeueHue nocieiHux ie-
BSITH JIET, HAOJIIOAST KOJIEOATE/IbHBIC JIBH-
SKCHUS 3BE3/l, BBI3BAHHBIC BO3/ICHICTBUEM
Ha HUX IUIAHET, ACTPOHOMBI OOHAPYKU-
m He meHee 120 rmaner. OfHaKO TaKUM
CIIOCOOOM MOKHO 3a(PUKCUPOBATD TOJIb-
KO CaMbIE€ MACCUBHBIC U CPABHUTEIBHO
OIM3KHE K 3Be3/1aM IUTaHe T Ecym mprve-
HUTDb 3TOT METO/T K COTHEUHOM CUCTEME,
TO MOKHO OBLIIO 661 OOHAPYXUTH FOTIITEp
U, BO3MOKHO, CaTypH, HO 60JI€€ MEJIKHE
TEJIA, KOTOPBIE JienatoT COJHEUHYIO CUC-
TEMY CTOJIb 60TATOI U PA3HOOOPA3HOM —
ACTEPOU/IBI, KOMETHI M IIJTAHCTBI 3EMHOTO
THIIA, — OCTATTMCh OBl HE3AMEUECHHBIMH.
Kak ske 0OHapyKUTh MaJIble TEIa U BOC-
CO3/1aTh IOJIHYIO KAPTUHY PA3HOOOPA3HUs
IUTAHETHBIX CHUCTEM? ECIM TOCMOTPETh BEC-
HOM H4 3aI1a/IHYIO YaCTh HEOA CPA3Y ITOCIIE
3axoza COJHILA, TO MOKHO YBH/IETB 06-
JIACTB C1A60TO CBEYEHUS, TPOCTUPAIOIITY-
10C BBEPX OT TOPU3OHTA. 30/JUAKAIbHbIN
CBET BO3HUKACT B PE3Y/IBIATE OTPAKCHUS
COJIHEYHOT'O CBETA OT YACTHII MEKIUIA-
HETHO! NbUIM B COJIHEYHOM CHUCTEME.
CBeTAIUNICA TPEYTOJIbHUK BBITAHYT B HA-
MPaBJIECHUN TPAEKTOPUH BUHUMOTO JIBU-
skeHust COJIHILA, U3 YEro MOYKHO 3aKJIIO-
YUTh, YTO MBIJICBOE OOJIAKO UMeEET (POPMY
JIMCKAQ, JICKAIIETO B MIJIOCKOCTH OPOUTHI
3emn. Ho Hamgme 3TOM BTN — 3arajika!
Beap ee yacTULIbI CTOJIb MJIbI (MX pa3Me-
PBL, COITIACHO OlieHKaM, OT 20 10 200 MKM),
YTO JIABJIEHHUE COJIHEYHOI'O CBETA JIOJDKHO
ObUIO OBl 3aCTABUTDH CAMbBIC KPYITHBIC U3

OB30P: HEBUANMBIE NMAAHETbI

HUX OBICTPO yITacTh Ha COJTHIIE U CTOPETH,
A MEJIBYAMIITNE YACTUIBI ObLIU ObI BbIME-
TEHbI CBETOBBIM /IABJICHHUEM 324 IIPEJICIIbI
ConHeuHoM cucTeMbl. IToaTOMy IPUCY TCT-
BHE TIBUIN MOKHO OO'BSICHUTB JIUIIb TCM,
YTO OHA IIOCTOSIHHO MOIOIHAETCSL.
ACTPOHOMBI IIOJIATAIOT, YTO MBUIMHKN
OOpPa3yIOTCs B PE3Y/IBIATE CTOITKHOBEHUI
ACTEPOMIOB U BIOPOCA BEIIECTBA KOMET
MIPU UX NPOXOXK/JIEHUMU BOIM3U CONMHIA.
B I'maBHOM mosce acTeponsioB, pacIo-
JIOJKEHHOM MeEXAy opbutamu Mapca
n lOnmurepa, CTOJIKHOBEHUS JJOBOJIBHO
4JaCThL B pe3ynsraTe BbIOpachIBACTCA IbLIb,
4 CTOJIKHYBIIIIECH TEJIA MOTYT IPOOUTHCA
Ha OCKOJIKH, KOTOPBIE OY/IyT €IIe MUJUIN-
OHBI JIET TEPETHCA IPYT O JIPYT'd, TOPOKAASL
erie 6OJIBbIIE MBI, YTO KACAETCsE KOMET, TO
ComnHLe UCIapseT I'PA3HBIN JIe] HA UX I10-
BEPXHOCTH, 06Pa3yst 3(PPEKTHBIE XBOCTDI.
O6pasyromascsa NbUIb PacpocTpa-
HSETCS 34 IIpeJebl OpouThl IOonurepa.
HecMOTpsA HA TO 4TO €€ MOJIHAA MACCA
COCTABJISIET BCETO JIUIID THICSYHBIC 0T
MacCChblJIyHBI, CBET, OTPAKEHHBIH OT b,
npumepHo B 100 pa3 MHTEHCHUBHEE OTPa-
JKEHHOT'O ITTaHEeTaMU. [IpUYnHa 3TOro Co-
CTOUT B 6OJIBIION CYMMAPHO! IUIOM AN
ITOBEPXHOCTH ITBUICBBIX YACTHII,
AHQJIOI'MYHBIA IIPOLIECC IPOHUCXOAUT U B
OKPECTHOCTAX APYI'UX 3B€3/1. JIBa/Il1aTh IET
HAa33]] THPPAKPACHBIA ACTPOHOMHUYCCKUI
cryTHUK IRAS (InfraRed Astronomy Satellite)
B XO/IC PETY/IIPHBIX KATMOPOBOYHBIX Ha-
omozaeHuit Bern 06HaAPYXWI IPU3HAKA
CYIIECTBOBAHMS JIMCKA U3 METKHUX YaCTHIL],
BOKPYT 3TOM 3Be3/1blL. B Hauane 1990-x 1T /10-
TIOJIHUTEJTbHBIN AaHAIN3 JIAHHBIX [RAS 1103~
BOJIAJI IPETIONOKUTD CYIIECTBOBAHUE ITO-

* BakHenLee AOCTIKEHNE ACTPOHOMUN B MPEABIAYLLEM AECSITUAETN — OTKPBITUE
MAQHET 30 NpeAeNaMn COAHEYHOM CUCTEMBI.

* Ho Mbl HOXOAMMCSI AULLIb B HOYOAE STUX UICCASAOBAHNIA. HOBAIOACTEAM ELLIE HE BU-
ASITBCEro 6OrarcTBa KOCMUYECKMNX TEA, CTOAb BODKHBIX AAS U3YHEHWS MAQHETHBIX CUC-
TEM, HaMpPYMeP, OCTATKOB BELLLECTBA, 13 KOTOPOrO MOCTPOEHbI GOAbLUME MAQHETHI.

¢ YT1O6bI Y3HATb O MEAKMX TEAQX, ACTPOHOMbI MICCAEAYHOT MblAb, BO3HUKAIOLLLYHO NP
X CTOAKHOBEHUSX. OHM OBHAPYKMAK Boaee 100 3Be3A, OKPY KEHHbIX MbIAEBLIMI
ANCKOAMMU, N MOAYHUAM N3OBPANKEHNST AECITKA U3 HUX. PE3YABTATHI M3YYEHMS STUX
AVCKOB MO3BOASIKOT MPEAMOAOXKUTL, YTO GOPMUPOBAHNE MACHET B APYTMX OBAACTSIX
[AAQKTUKI MPOMUCXOANT MOYTU TAK XKE, KAK B HALLEN COAHEYHOM CUCTEME.

JIOOHBIX IBLIEBBIX IUCKOB EI1E IIPUMEPHO
Y COTHH 3B€3/I, OJHAKO HEIOCPE/ICTBEHHO
X HAOMIOATh HE YIaBAIOCh. JIUIITh B KOHIIE
1990-X IT. Ha3eMHbIE 1 OPOUTAIBHBIE 00-
CEPBATOPUH T JIETAIBHBIC U300PAKEHUS
HECKOJIbKMX JINCKOB. CaMbl€ CBEKUE JIaH-
HBbI€E NOCTYIIA OT YCOBEPIIEHCTBOBAHHOM
0030pHOM Kamepsl (Advanced Camera for
Surveys, ACS) KOCMHUYECKOI'O TEJIECKOIA
«Xa66mm»> B 2002 I. M1 OT KOCMHUYECKOT'O TeJIe-
cxona «Crinep» (Spitzer Space 1élescope) —
MH(PPAKPACHOTO IBOHHKA «Xa0671a», 3a1Ty-
IEHHOTO B aBrycre 2003 1.

DTU JAHHBIE OKA3A/IMCh COBEPIIEHHO HE-
OKMJJAHHBIMU. HEKOTOPBIE TUCKHU BBIIJIS-
JIT OTHIO/b HE 6ECCTPYKTYPHBIMU: OJTHU
13 HUX OKA3AJIMCh TUTAHTCKUAM II0JJ06UEM
kosten, CaTypHa, 4 B APYTUX OOHAPYKIINChH
CI'yCTKH, JIBIPBI U CIIUPAJIH, KOTOPBIE MOTYT
OBITb BbI3BAHBI HEBH/IMMBIMU THT'AHTCKUMU
raHeraMu. B CoHeYHOr cucTeMe acre-
POUIBI M KOMETBI COCYILIECTBYIOT C TUIAHE-
TAMM 3€MHOTO THITA U IVTAHETAMU-TUT'AHTA-
Mu. Hanuane 11CKOB MOKET YKa3bIBaTh HA
IIPUCYTCTBHE ACTEPOUJIOB WIH KOMET, SIBJISI-
IOIIUXCSA TTOOOYHBIM ITPOAYKTOM (POPMU-
poBanusA IaHeT. JIN60 310 OOIOMKH, BO3-
HUKIIHE IIPU PA3PYIIEHUH O0JIEE KPYITHBIX
OOBEKTOB (TAKOBO OOJIBITMHCTBO ACTEPOU-
JIOB), THOO ITAHETE3UMAIN — «KUPITUYH»,
U3 KOTOPBIX CTPOSITCS IJIAHETEHI, YaCTh
KOTOPBIX TaK U HE OObEJUHWIIACH B b0sIEe
KPYIIHBIE TeJIa (TAKOBBI KOMETBI).

JO cux 1op acCTpOHOMBI, U3y4YaBIINE
BOIM3U UL COJHEYHYIO CUCTEMY, HE
MOTJIU TIOHSTh, IPUMEHHMBI JIU UX Te-
OPHM K JPYTUM IVIAHETHBIM CUCTEMaM.
Ha6moieHUs MBbIIEBBIX JUCKOB BOKPYT
3BE3[] PA3IMYHBIX MACC U BO3PACTOB I10-
MOTYT OIPENENUTb MECTO COJHEYHON
CHUCTEMBI B PS/TY IPYTHX CUCTEM.

OGAOMKM NMOBCIOAY

IRAS npopa6oTan Bcero 10 mecsies
B 1983 1. 32 3TO BpeMs OH ITPOBEJI ITOJIHOE
obcneoBaHue HeGA B CPEAHENR U Jalb-
HEN MH(PPAKPACHBIX OOIACTAX CHEKTPA
B JyanasoHe JTUH BOJIH OT 12 10 100 MKM.
HabnoneHnus ¢ MOBEPXHOCTH 3€eMIIHU
B 9TOM JUAIIAa30HE HCBO3MOXHBI, I10C-
KOJIBKY 3€MHasI aTMOC(hepa MOTTIOMIACT
TIOYTU BCC UBTYICHHNEC C TAKUMHU [JTUHAMN
BOJIH. YTOOBI BEIIECTBO U3/Ty4a/IO IIPEHUMY-
IIECTBEHHO B 3TOM JIMAIIA30HE, OHO JIOJDKHO
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NNAHETONOTHS

O YEM MNMOBEOAIJIA Tblf1b

KoxkAbIN pas, KOrAQ KOMETa
nPEUBAMKaeTCs K COAHLLY, YOCTb ee
BELLECTBA UCNapsieTcsl, 06pasysi
MbIAEBOW XBOCT. [bIAb BO3HMKAET
TAKXKE NPU CTOAKHOBEHUSIX B [Tosice
actepounpos 1 lNosice Konnepa.

PaaAvaLIMOHHOE ACBAEHWME BEIGPACHIBOET

MeAKMe HacTuLbl. ..

MepBoHavanbHas

UameHeHHas
- opbuta

opbuta

Cuna
CONpOTMBIEHMS!

HO 3aCTOBASIET BOAEE KPYIMHbIE NAAATH
no cnupaam Ha CoAHue

AOBAEHNE COAHEYHOTO CBETA BbICTPO BbIMETAET 13 COAHEYHOM CUCTEMBI YHOCTULE padMepom MeHee 0,1 MM (CAeBa). BoAee KpyrHble HaCTULb!
CAVILLKOM TSHKEABI, HTOBOBI CBETOBOE ACBASHWNE MOTAO BBIMECTU X, HO BCASACTBUE NX OPOUTAABHOTO ABVKEHISI COAHEYHBI CBET NAACET HO

HUX MOA YIAGM. DTO SIBAEHUE, M3BECTHOE KAK COMPOTUBAEHWE [MONHTUHIa—-PoBepTCoHA (AOBOBOE COMPOTUBAEHME), TOPMO3UT OPOUTAABHOE
ABWDKEHME YaCTUL, (CrPAaBQ). MbIAVHKIN PasMepoM OkoAO 0,1 MM NAAQIOT MO CMPAAm 13 MNosica acTeporAoB HO CoAHLE mprmMepHOo 3a 100

TbIC. AET. [TOCKOABKY MblAb BbICTPO MCHE3AET, €€ MPUCYTCTBME O3HAYAET, YTO CTOAKHOBEHMS ACTEPOUAOB U UCNIAPEHNE KOMET MPOAOAKALOTCSI.

HMMETB JIOBOJIBHO HU3KYIO TEMIIEPATYPY —
ot 50 10 100 K. ACTPOHOMBI O3KHUJAJIN, UTO
OOBIYHBIE 3BE3/IbL, TOBEPXHOCTb KOTOPBIX
PAa30rpeTa /10 THICAY KEJIbBUHOB, IO/DKHBI
OBITh ITOYTU HEBUUMBI /7151 [RAS.

OJJHAKO CITyTHHK IIOKA3aJ1, YTO HEKO-
TOPBIE 3BE3/1bI HHTEHCUBHO H3JIy4aloT
B 3TOM /IMAIIA30HE, UCIYCKasl B IECATKU
M 1K€ COTHU Pa3 OOJIbIIIE, YeM OOBIYHBIC
3Be3/1bl. Takoit n36prTok MK-usnyuenus
HABOJIUT HA MBICJIb, YTO OHU OKPY/KEHBI
NBUIBIO. [Tpe/IonaraeTcs, 4To CBET 3BE3-
JIbl HAI'PEBAET IbUIb, KOTOPAsI UCITyCKACT
WK-uznyyenue, co3mapas JTOKAJIbHbBIA
MAKCHMYM B CIIEKTPE U3JTyUEHUS] 3BE3/bI
(em. puc. na cmp. 37). DTU 3BE3/bl HA-
CTOJIBKO CTAPbI, YTO IbUIb HE MOKET ObITh
OCTATKOM MaTE€PHaAsA, U3 KOTOPOI'O OHU
CchOPMUPOBAINCH, TOITOMY JO/LKHA 06-
Pa30BBIBATHCS B PE3Y/IBTATE CTOIKHOBE-
HMI1 WM UCIIAPEHNS HEBUMMBIX TEJL

ITpOCTPAaHCTBEHHOE PA3PEIIEHHUE CITyT-
HUKA /RAS 6bUIO HEIOCTATOUHBIM JIIA MPS-

MOTO HaO/IIO/IEHUSI OOJIBIITMHCTBA ITbUIEBBIX
JIMCKOB. Bce 0OHApYKEHHBIE TUCKU, KPOME
YETBIPEX, IIPECTABIIUINCE OECCTPYKTYP-
HBIMU TOYKAMH, HO UX SIPKOCTB ITO3BOJISIIA
MIPUOTIKEHHO OIIEHUTD UX PA3MEPBI — OT
100 go 1000 aCTPOHOMHUYECKUX €JUHUI]
(a.e.), uro B 20—200 pa3 60J1blIE PACCTO-
stHus OT ConHia o Fonurepa. AHamms ux
CITEKTPA ITOKA3aJI, YTO COCTAB ATUX JINCKOB
ON30K K BemecTBy KomeT COTHEYHON
CHCTEMBI, 4 TAKKE ITO3BOIHJI OIIEHUTD
I'COMETPUIO IbIICBBIX JIMCKOB. Te U3 HUX,
KOTOPBIE HAOIONA CITyTHUK [RAS, nMme-
JII HEOJHOPOJHYIO TEMIIEPATYPY: boJiee
6JIN3KHE K 3BE3/IE YACTU OBLIU TEILIEE, YEM
rnepudepUiiHbie 30HbL. MHTEPECHO, 4TO
B OOJIBIIMHCTBE JJUCKOB HE OOHAPYKEHO
ITBUTH C TEMIICPATYPOIT, 3AMETHO IIPEBbI-
mrarortert 200 K, 9o 0Ka3amoch HUKE OKU-
JAeMO¥ (€I ObI AUCKU IIPOCTHPAINCH IO
HETIOCPEACTBEHHON OKPECTHOCTH 3BE3]T).
W3 3TOrO C/Ie/lyeT, 4To JUCKH UMEIOT OT-
BEPCTHA B IIeHTPE. 1151 aCTPOHOMOB 3TO

CTaJIO IEPBBIM YKA3aHUEM Ha TO, YTO JIUC-
KM MOTYT UMETb CTPYKTYPY, IPE/IIIOIATraio-
HIyIO IIPHUCYTCTBUE HEBUIMMBbIX IUIAHET.

B 1984 ., mocie OTKPBITUH, CHENAH-
HBIX CITyTHUKOM [RAS, Bpaadopa Cmurt
(Bradford A. Smith), paboTasminii Torga
B ADU3OHCKOM YHHUBEpPCHUTETE, U Puyapy
Teppu (Richard J. Terril) uzJIabopatopun
PEAKTUBHOTI'O JBUKEHHs HAOIOAaIN
C MOMOIIBIO 2,5-M TEJECKONa 006CepP-
paTtopuu Jlac-Kamnanac B Yunu 3se3ny
B XKusonmcriia. YTo6b1 O6HAPYKUTD CJ1200
MU3TY9aIONee BEIMICCTBO MBIJIEBOTO JIMCKA
Ha (pOHE APKOTI'O CBEUYCHUSA 3BE3/IbI, OHNU
NIPUMEHUIN KOPOHOTPA(PHUIECKYIO MAC-
Ky — MaJIEHbKHI JUCK B (DOKyCE TENECKO-
114, OJIOKUPYIOUUHI NPAMOE U3Ty4EHUE
3Be3/1bl. M306pakeHUE B BUIIMMOM CBETE
BBIIBUJIO BEJIMUECTBEHHBIN JINCK, TPOCTU-
paroIuiics 10 paccrostHu 6omee 400 a. e.
OT 3B€3/1bl. Bosiee nozaHne HAGMOAEHNs
JlaIn Ui Pajimyca 3TOTO JJMCKA OLIEHKY
B 1400a.e. >
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OEATENIBHOCTb MIAHET

MbineBble CTPYKTYPbI HE TOABKO YKA3bIBAKOT HA CYLLLECTBOBAHNE ACTELONAOB M KOMET, HO MMO3BOASIKOT O6HOpy>I(VITb nAaHeTbl. BCoaHevHom cructeme

Ha pacrnpeaeAeHe MblAv B losice Kornepa BAvSIeT MpuTshkeHne HenTyHa. BHeLHUIM HOBAIO AQTEAL YBUAEA Bbl HO MIHOPAKPACHOM U306 AXKEHUM

(BpesKka) NPOBEAb! U CTYCTKU, N3 HEro 3AKAKOHUA Bbl O CYLLECTBOBAHUM TMrAHTCKOW MAQHETbI. l/Iao6po>|<eH|/|e, CMOAEAMPOBAHHOE HA KOMIMblOTEPE,

OYeHb MNOXOXKe HA TO, HTO BUAEAM ACTPOHOMbI BOKPYT APYIVX 3BE3A.

Mosic Konnepa

MAyTOH /

Paccrosnue 10 p ’Kusonuciia— Bcero 60
CBETOBBIXJIET. E€ INCK OUEHD BEJIMK U IPOK
U BUJIEH C pEOPA, YTO YBEJIMUUBAET €O Ka-
SKYIIYIOCS IPKOCTD U CYIIECTBEHHO O6IET-
yaeT Haomo/ieHus. K cojkasieHHIo, mpume-
HEHHE KOPOHOI'PA(PUIECKOI'O METO/IA HE
TIOMOIJIO ACTPOHOMAM PA3TTHYUTD JIPYTHE
JUCKU. [Tpy HAOIIOAEHUM C 3EMIIU B BUIU-
MOM CBETE 3BE3bI UMEIOT HEKUL PA3MEP,
OIIPE/ICTISIEMBIH PA3MBITUEM H300PAKEHIS
B 3eMHOH aTMocepe. [ToaTomy Macka Ko-
poHorpada, 3aCJI0HAA U30OPAKEHNE 3BE3-
JIbL, OOBIYHO 3aKPBIBACT U BECh JUCK. B 1as1b-
Hert MK-o6macTuy, e JTMHbBI BOJTH OOJIBITIE,

OB ABTOPE:

MNosic acteponaos

3BE3/IbI CBETAT CJIAGEE, TAK UTO OOGHAPYKUTD
JUCKHY Jierye. Ho m3nydeHue 3Tux JITNH
BOJIH IIOIVIOIIAETCS 36MHOU ATMOC(DEPON.
W3nygeHue ¢ errie OOJbIIETH JUIMHOM BOJI-
HBI, IPUOIKAIONIEHCA K MUJUIMMETDY,
MOKET OBITh OOGHAPYKEHO C ITIOBEPXHOCTU
3ewtH, HO /10 KOHIA 1990-X IT. UHCTPY-
MEHTBI, CIOCOOHBIE PETUCTPUPOBATD 3TO
CYOMIJITIMETPOBOE U3ITyICHUE, O0JIA/TAIN
IJIOXUM Pa3PEIICHUEM U HU3KOI 9yBCTBH-
TETHOCTHIO.

TIpOpPBIB IIPOU3OIIE, KOI/Ia 6bUIa CO-
3JaHa Martpuna CyOMHJIMMETPOBBIX
60JIOMETPOB OOIIETrO MOJAb30BAHUSA

A38ua Apamaa (David R. Ardila) nsydan epusmky B yHnsepcurete Aoc-AHaec B boroté,
KoAaymbusg. Ctenenb AOKTOPA GUAOCODUN OH NOAYHUA B KOAMDOPHUNCKOM YHUBEP-
cutete B bepkam n 8 2002 1. npuweA B rpynny Kamepsol ACS B YH1Bepcutete AXKOHCA
fonknHca. Kpome MbiAeBbIX AMCKOB OH M3y4aeT A03BE3AHBIE ANCKM, GOPMUPOBAHME

NACQHET 1 KOPUYHEBbIX KAPANKOB.

PacueTtHoe n3obparkeHme («aHpac»)

(Submillimeter Common-User Bolometer
Array, SCUBA) — BBICOKOYYBCTBUTEIbHAA
KaMepa, CIOCOOHAA AETCKTUPOBATD 3Ty~
YEHUE C JUIMHAMM BOJIH TTOPSIKA MUAJUIN-
MeTpa. B 1997 r.rpymima noj pyKoBoJCTBOM
Vaitna Xomnanga (Wayne S. Holland)
n Jxeiin I'puss (Jane S. Greaves), pabo-
TABIIUX TOrAa B OOBEAUHEHHOM ACTPO-
HOMHYECKOM IIEHTPE Ha [ABaAX, NCIIONb-
30Bw1a Kamepy SCUBA, CMOHTUPOBAHHYIO
HaTesieckorie «/xenmce Kinepk Makcsesun»
O6cepBaropun Mayna-Kea. I[TosryueHHbie
N300paKEHNA HECKOJIBKHX 3BE3/], HA0JIIO-
JIABIIMXCA paHee C IOMOIIBIO CITyTHUKA
IRAS, TIOATBEPAWIIN CYIIECTBOBAHUE AHC-
KOB HE TOJIBKO Y f JKnBomnmciia, Ho 1y He-
CKOJIBKMX JpyTrux 3se3/l. C Tex nop npu
riomo1y SCUBA, Ha3€MHBIX JICTEKTOPOB
HMK-usiydeHus 1 KOCMHUYECKOI'O TeJle-
cKora «Xa661» 6pUIO OOGHAPYKEHO €IIie
OKOJIO JIIO’KAHBI JIMCKOB. HO B HEKOTOPBIX
ciygasx u3bbTok MK-usnydenus 6bu1
BBI3BAH (DOHOBBIMHM OOBEKTAMU UJTH OJTH3-
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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 middile); SALLY HEAP NASA Goddard Space Flight Center (bottom)

NNAHETONOTHS

JIEKATTIMU MEK3BE3THBIMH OOJTAKAMU, HE
CBSI3AHHBIMU C HAOIIOAAEMOM 3BE3/I0M.

KomeTtHbie pou

Brauane 1990-XIT. aCTPOHOMBI OJTy YT
MOATBEPK/ICHNE CYIeCTBOBaHMA ITosca
Korinepa — 30HbBI JIBAUCTBIX TEN, TPOCTU-
paromericsa oT opouTel HerrryHa 3a opouTy
TlyTroHa, IPEANONIOKEHHUA O CYIECTBO-
BAHHUU KOTOPOW BBIZIBUTAJIUCD YIKE JIABHO.
CoyapeHus B 3TOM IOACE NOPOKAAIOT
BTOPOM, 60JI€€ XOJIOIHBIN ITBUIEBOU IUCK,
KOTOPBIN TPYAHO YBUJETDH C 3€MJIN, ITOC-
KOJIBKY OH, KaK 1 MBI, IIOI'PYKCH B IPKUIL
OPEOJI TETJIOTO 30/JUAKA/IbHOT'O CBETA.

TIpeacTaBasaeTCs, YTO aHAIOIOM ITbUIC-
BBIX JIMCKOB BOKPYT OOJIBININHCTBA 3BE3]]
SIBJIIETCS UIMEHHO 1TosAC Korirepa, a He 30-
JTUAKATBHBIN TUCK. [IEMCTBUTENIBHO, B HE-
KOTOPBIX CJTy4asAX ACTPOHOMbBI OOHAPYKU-
BAJIN Y 3BE37] KPOME OOJIBIIOIO XOJIOJHOTO
JIVICKA EITIe U 60J1e€ CJTAOBIHF TEIUIBIN IUCK —
AHAJIOT HAIIIETO 30/IUAKATIBHOTO.

XOTsI KOUNEPOBCKUI JUCK IPOCTUPA-
€TCsl Ha OOJIEE JATIEKOE PACCTOSHUE OT
ConHI1a, YEM 30/IUAKAJIBHBIN, M COJICPKUT,
BEPOATHO, PA3 B IECATH OOJIBIIIE MBbIITH, OH
BCE JKE rOPA3/i0 MEHbIIIE IPYTUX. Tak, IUCK
BOKDYT f JKMBONIMCITA COAEPIKAT, IO KPAK-
Het Mepe, B 10 TBIC. pa3 O0JIbIIE MBUIH, YEM
TTosic Konniepa B COMHEYHOM CUCTEME.
YacroTa CTOJIKHOBEHHM IVIAHETE3UMAJICH,
NPHUBOAAIINAX K OOPA30BAHUIO ITBIIH, TIPO-
MOPIMOHAIbHA KBA/IPATy YUC/IA OOBEK-
TOB; CJIEJJOBATENBHO, IIPU PABEHCTBE BCEX
NPOYMX YCJIOBUH [ ZKUBOIMCIIA JO/DKHA
coziepskath B 100 pa3 6071blIIe IJ1aHeTEe31-
maser, yem COJIHIIE.

ACTPOHOMBI ITOJIAT'AIOT, YTO KOJIUYECT-
BO ITBUIM CBA3AHO C BO3PACTOM CHUCTEMBL.
3eme 4,5 WP, 1€eT, a f 2Kusonmcra — Bce-
ro 15 mn. M3 pe3ynsraTos HaO/IOAEHUI
MOZKHO CJIETIATh BBIBOJI, YTO KOJIMYECTBO
MBUIA CO BDEMEHEM YMEHBIIACTCSA (M. DUC.
Ha cmp. 39). [IpudarHa 3TOrO, BEPOSITHO,
B TOM, YTO «ITONYJIALIMSA> UCXOAHBIX I1JId-
HeTe3UMaJIeH yobIBaeT. Te camble CTOJK-
HOBEHMS, TTPH KOTOPBIX 0OPAa3yeTCs IbUIb,
Pa3pyHIAIoT CTAIKKUBAIONHeECs Tea. bonee
TOTO, TPABUTAIIMOHHBIC B3AUMO/ICACTBHSA
C IUIAHETAMH MOTYT JINOO BBIOPACHIBATD
ACTEPOU/IBI K KOMETHI 3 IIPE/IE/TbI ITTAHET-
HOM CHCTEMBL, JIMOO 3aTATUBATD UX K 11CH-
TPaIbHOI 3Be3/e. HekoTopsie TuHuU p

B XKMBOTTNCLA

MbIAEBOW ANCK BOKPYT 3BE3AbI  XKBOnmcLA,
oTCTOSILLEN OT 3EMAM HA 63 CBETOBbLIX FOAQ,
M3YYEH AyYLLIE APYTMX AVCKOB, PACTOAOXKEH-
HbIX BHE COAHEYHOM CUCTEMBI.

10°
N306paKeHne C HU3KUM paspeLle-
HWEM, NOAYHEHHOE CMYTHUKOM IRAS
B 1983 1., NO3BOASIET MPEANOAOXKUTb,

4TO BOKPYT 38€3AbI CYLLECTBYET HEKAS!
BbITIHYTAS CTRYKTYPA.
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100 1000

CneKTp U3AydeHust B )KMBOMMCLLA OTAMYOETCSI OT TAKOBOTO AASI OObIYHbBIX 3BE3A,.
N3BbITOK N3AYYEHWS B UHPPAKPACHOM OBAQCTU — MPU3HAK CYLLLECTBOBAHMS MbIAM.
POMBWKM — AQHHBIE N3MepPeHU IRAS.

boaee pAeTaAbHOE 130BPaKEHME B BUAMMOM CBETE MOAYYEHO B 1984 1. BuaeH
AVCK, OBPALLEHHBIN K HOBAIOAQTEAIO PEBPOM. TEMHbIE NPSIMBIE AUHUU U KOALLLA
—3T0 apTedAKTbl ANMAPATYPbI, MICMOAL3YEMOM AAS BOTEHEHVSI COMOW 3BE3AbI.

M306paKEHVE B BUAVIMOM CBETE, MOAYHYEHHOE KOCMMYECKNM TEAECKOTNOM «XABOA»
B 1995 1. BuAHO «B3ayTME» ANCKA (MTOKA3QHO CTREAKOW), BO3MOYKHO, BbIBBAHHOE KO-
PUYHEBBIM KAPAVKOM UAM MPOXOASILLLEN 3BE3A0M. LIBETOM NEepeAQHA SIPKOCTb.

Ha n306pakeHn, MOAYHYEHHOM «XOBOA0OM» B 1997 ., BUAHO UCKPWBAEHME (IMyHK-
TUPHQIST AVIHUST) BHYTPEHHE YOCTU AMCKA. DTA OCOBEHHOCTb MO3BOASIET MPEATO-
AOXUTb MPUCYTCTBUE MIAHTCKOM MAQHETBI HO HOKAOHHOM opbuTe.
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CnvpaAbHble

HyTPEeHHEE
KOABLLO

V1306pankeHve MbiAv BOKPYT 38e3abl HD 141569,
yAaaeHHoM ot 3eman Ha 330 CB. AeT. BUAHbI ABE
BOAbLLNE CMINPAAbHbIE BETBU. OHN MOTAM BbITh
CO3AOHbI 3B€3A0M-KOMMNAHBOHOM. BHYTPDEHHEE
KOABLLO MOXET GbiTb MPU3HAKOM CYLLECTBOBA-
HUS1 HEBUAMMOW NMACHETHI. LiBeTa XapakTepu-
3YlOT MAOTHOCTb BELLIECTBA, HOBAIOACEMOTO B
BUAVMOM CBETE.

Cuctema GoManbrayta (25 CB. AET OT 3eMAN).
Ee AeBaSI HXKHSIS1 CTOPOHA KPYMHEE NPOBOW
BEPXHEN, YTO, BOBMOXKHO, OBYCAOBAEHO HE-
ACBHWM CTOAKHOBEHMEM ACTEPOUAOB. LIeHTp
KOAbLLO 3AMOAHEH TEMAOWM MbIABIO, MOAOBHOM
30AVMAKAABHOV MblAV B COAHEYHOM CrUCTEeMe.
V1306paykeHne MoAyYEeHO B AQABHEM MHPPA-
KPOCHOM U3AYYEHUM,

Cuctema Bern (25 cB. AeT oT 3eMAmn). HepHon
3BE3A0UKOM B LLEHTPE OTMEYEHO NMOAOXKEHME
CaMoW 3Be3AbI. [10 AGHHBIM KOMMBKOTEPHOTO
MOAEAVPOBAHMSL, SIOKNIN OBBbEKT (AeBEE U

BbILLIE 3BE€3AbI) — 3TO MAGHETA C MOCCOW, BABOE
BonbLuer macchl fonutepa. M3obpaskerne no-
AYYEHO B CYOMUAAMMETPOBBIX BOAHAX. Macca
Beru, kak 1 macca HD 141569, BABOe GOAbLLE
Maccbl COAHLQ.

[lpocset

CrycToK

Cuctema € SpraAaHa (10 CB. AeT OT 3eMAM).
CrycTkn 1 AblPbI MOTYT BbiTb PE3YALTATOM
BO3AEMCTBUSI MACHETbI C MACCOM OKOAO MACCHI
CaTypHQ, AB/KYLLEICS MO BBITSIHYTOM OpouTe.
CneKTpaAbHbIE ACHHBIE MO3BOASIKOT MPEAMNO-
AOXXMTb CYLLLECTBOBAHNE APYTON MAQHETHI,
HOXOASILLLENCS BAVKE K 3BE3AE. M30BpaKeHe
NOAYYEHO B CYOMUAANMETPOBbIX BOAHCOX.

MOIVIOLEHMA B ClIEKTpe f XKuBonmcna 1o
MOSIBIIIIOTCS, TO UCYE3AIOT, K ACTPOHOMBI
MIPEATIONAraloT, YTO OHU OOYCIOBIEHBI
KOMETAMH, KOTOPBIC T3/JaI0T HA 3BE3/Y
U CrOpPAIOT. 32 IO/l MOKET IIPOU30UTH 10
200 TaKHUX COOBITHIA. BEpOATHO, B MOIOAON
COJIHEYHOM CHUCTEME TOKE OBUIO MHOT'O
ACTEPOUJIOB M1 KOMET, YUCJIO KOTOPBIX CO
BPEMEHEM YMEHBIIHIIOCD.

V GOIBITNHCTBA 3BE3]], B CIICKTPE KOTO-
PBIX BU/leH U30bITOK MK-m3ygenus, mac-
cbl 6osbie, yem y Conniia. BoamoxHo,
3TO CBA3aHO C TEM, YTO 60JIEC MACCUBHBIC
3BE3/IbI JIET'Ye OOHAPYKUTD, T.K. OHH T'OpsI-
4Jee U IMO3TOMY JIOJDKHBI CHJIBHEE Harpe-
BaTh ObUTb. OHU TAKKE MOTJIU BO3HUKATH
13 6071e€ KPYIHOT'O IUCKA, CO/ICPIKAIIETO
6o0sbI1E 11BN, OCTAETCA HESICHBIM, B Ka-

KOH CTENEHHU BBIBOJIbI, C/IEIAHHBIE HA
OCHOBE 3TUX HAOJIIO/ICHUI, MOTYT OBITh
IIPUMEHUMBI K HanboJjiee o0IeMy Kiiac-
cy cucreM. B gactHocru, 6osee ropsaue
3BE3/IbI JIOJIKHBI OBICTPEE PACCEUBATD
JIUCKU, U3 KOTOPBIX OHU NOJIYYHIUCh, YTO
BJIMSIET HA CKOPOCTb (POPMUPOBAHMS /1A~
HET U 3BOJIIOLINN TUVIAHETE3UMAJICH.

HeBnaAUMbIE NAQHETHI

A €CTb 1M B OOHAPYKEHHBIX CUCTEMAX
KpPOME€ IUTAHETE3UMAJICH €Ile U HACTOsA-
M€ IIAaHEThI? JJaKe B CAMBIX MOJIOJIBIX
CHUCTEMAX TUI'AHTCKUE IUTAHETBI, COCTOs-
I[1€ B OCHOBHOM M3 I'a3a, WX yKe chop-
MUPOBATUCH, WX HUKOIZIA HE CMOTYT
06pPa30BATHCS, T.K. CEYAC B ITUX JUCKAX
CJIMIIIKOM MaJIO T'a3a. IToXoxe, 9T0 TNCKA
U TUIAHETBI BOOOITIE N36€TaI0T IPYT IpyTa.
M3 coTHM 3B€3]1, Y KOTOPBIX ACTPOHOMBI
OOHAPYKHJIN TUIAHETDI, TOJIBKO JIBE ME-
IOT UH(PPAKPACHBIN U30BITOK B CIIEKTPE,
YKa3bIBAIOIIUI HA IIPHUCYTCTBUE MBLIEBO-
'O IMCKA.

OaHAKO CaMM JIMCKU MOT'YT CBUJIETENBC-
TBOBATH O NIPUCYTCTBUU IUIaHET. KOMeTHBI
«JOXK/b», Naaomuil Ha B KuBonuciia,
TPYIHO OOBSCHUTD, €CJIM B CUCTEME HET
IUTAHET, OKA3bIBAIOMIUX I'PABUTAITMIOHHOE
BO3JENCTBHE. bosee Toro, Ha HEKOTOPBIX
N3006PAKEHUAX JJMCKOB OOHAPYKHBAIOTCS
HE TOJIBKO KPYITHOMACIITAOHBIE CTPYKTY-
pPBI — KOJIBLIA M CI'YCTKH, HO U 6OJIbIINE
criupany (Cm. puc. cnesa). IlnmaHeTsl ¢ Ha-
KJIOHHBIMH OPOUTAMH MOTYT 3aTATUBATD
IbUIb HA CBOM OPOHUTBI, UCKAXKAS 3TUM
dopmy aricka. OHU CLIOCOOHDBI U BLIMETATh
IIbLJIb, OO6PAa3ysl MOJIOCTU U KOJIbIIA, NN
opMUpOBATH C1€]], KOTOPBIIA BBIIJISIUT
KAK CT'YCTOK; HAITd 3EMJISI OCTABIIIET TAKOM
OTIEYATOK B 30JUAKAIbHOM ITBIIH.

Ho J0BO/IBI O CYHIECTBOBAHUM TUIAHET
B 3TUX JJUCKAX HE BIIOJIHE YOCIUTE/IbHBL
ITnaHeTsl, CrIocO6HbBIE (POPMUPOBATH
HA0JII0/IaEMbIE OCOOEHHOCTH, JIOJIKHBI
PAaconaraThcst Ha 60MbIIEM PACCTOSHIH,
yem Henrryn ot COJHIIA; HO MOT'YT JIM OHU
(OopMHUPOBATHCA TAK 1AIEKO? BO3ZMOKHO,
YTO HEKOTOPBIE TUIAHETHI TTOSIBUINCH HA
MEHBIIINX PACCTOSHUAX OT 3BE3/IbL, 4 3ATEM
VAQUIAIHCH OT Hee (TAKOE MPE/ITONIOKCHHE
BBICKA3bIBAJIOCH U i1 Herrryna). s co-
XPaHEHNs MOMEHTA UMITY/IbCA B TOM CJTy-
4Jae HEOOXO/IMMO, YTOORI ApyTras 6OIbIas

a8 B Mupe Hagku

Hnb 2004

NASA, MARK CLAMPIN Space Telescope Science Institute AND COLLEAGUES, ACS SCIENCE TEAM AND EUROPEAN SPACE AGENCY (top leff); WAYNE S. HOLLAND Joint Astronomy Center AND COLLEAGUES (fop right);

KARLR. STAPELFELDT Jet Propulsion Laboratory AND NASA/JPL-CALTECH (bottom left); JANE GREAVES Joint Astronomy Center AND COLLEAGUES (bottom right)



LUCY READING AND DAVID R. ARDILA; SOURCE: CELESTE SPANGLER California Institute of lechnology

NNAHETONOTHS

103

102

=i
HD 141569

10 B >KnBonmcua

107"

1072

Macca nbiAu (B MOCCAOX AYHbI)

1073

104

107 108

COAHLE €

107 100

BospacTt (roabl)

o Mepe CTapeHmst 3Be3Abl OKPYXKAKOLLLOST €€ MblAb YObIBAET, BEPOSITHO, MOTOMY,
4TO MOCTOBASIOLLME €€ ACTEPOUABI I KOMETHI MOCTENEHHO PA3PYLLAIOTCS. DTO
COOTHOLLEHME MO3BOASIET MPEANOAONXKUTb, YTO BCE CUCTEMbI SBOAOLIMOHUPYIOT

B OCHOBHOM OAMHAKOBO. ACHHbIE MOAYYeHbI IHOPAKPACHOM KOCMUYECKOW
obceppaTopmein. OPaH)KEBLIMM TOYKAMM MOKA3AHbI 3BE3AHbBIE CKOMAEHMS!. TOYKa
«COAHLE» NPEACTABASIET TOABKO 30ANAKAABHYHO MblAb. KOAMYECTBO MblAK B [Tosice
Komnepa Hen3BeCTHO, HO OHO MOXKET ObITb PA3 B ASCSITb OOAbLLE,

IaHeTa Bpojie Fonurepa npuobIm3miIach
K 3Be3zie. OJJHAKO MPU3HAKOB ITPUCYTCT-
BUSI TAKOT'O BTOPOTI'O OO'bEKTA ITOKA HUTTIE
He obHapyKeHO. [TosyyeHHbIe JJaHHbIC
HEOJHO3HAYHBI, U PA3JIUYHBIC I'PYIIIIEI
HCC/IE0BATENEN IIOKA HE IIPUIIUIN K COIVIA-
CHIO O TIOJIOKEHMSAX M MACCAX IIJTAHET.

HexoTopsie Hab/I0/jaeMble OCOOEHHO-
CTU MOKHO OOBSICHUTD HE TOJIBKO I'PABU-
TAIMOHHBIM IIPUTSHKEHUEM TUIAHET. Pt
ACTPOHOMOB CUHTAET, YTO KOJIbId €CTh BO
BCEX MOJIO/IBIX cucTeMax. Korza nane-
TE3UMAJIA PACTYT U OObEJUHAIOTCS, OHU
Pa3pymaoT JUCKU, YBEIUYHBAS YACTOTY
COY/JJAPEHUI U CKOPOCTh OO6PA30BAHUS
bUIA. JJPYTHe TOBOPSIT, YTO KOJIbIIA IBUIH
MOTYT CHOHTAaHHO (POPMHUPOBATHCS HA
KpPasX Ia30BbIX JIUCKOB. Bosblne rpaau-
€HTBI JIaBJICHHUS Ha KPAIO JUCKA TOPMO3BAT
MbUIEBBIC YACTHIIBI, KOTOPBIE MHAYE ObUIN
ObI BLIOPOIIEHBI 34 TIPE/IEIbI INTAHETHOMN
CUCTEMBL

B 2003 r. MOM KOJUIETY U3 YHHUBEPCUTETA
J>xoHca [onKUHCA U 51 C TOMOIIBIO KOPO-
Horpada kamepbl ACS Ha KOCMHUYECKOM
Teneckone «Xab6J1» HaAOMIONAIN 3BE3/Y

HD 141569. ITony4eHHBIE paHEE U306-
PAKEHUS TOKA3AIH, YTO Y HEE €CThb /IBA
KOJIbIIA. Ha HAIIMX ke KAapTHHKAX OOHa-
PYKHJIMCB JUIMHHbBIEC CITUPAJIbHBIC BETBU
IIBbIIN, IIOXOKHE HA TEC, YTO H26JIIOILEIIOTCH
B CHHUPIBHBIX T'AIAKTUKAX. DTO ITO3BO-
JISIET HpCHHOJIO)KI/ITb, qTO I/ICCJIE?HYCMIJIC
paHee Koblla — (PParMeHThl CIIUpPAIEN.
V 3Be3nbl HD 141569 ectb /iBE 3BE3/IbI-
KOMIIAHBOHA. C‘{I/IT’ACTCH, 9TO OKOJIO
100 TeIC. IET HA33]] OHU IIPOILINA OJIU3KO
K JIUCKY, PA3PYIINB U PACTSIHYB €Tr0. DTO
1 MOIJIO TIOPO/INTDb HAGIIOIAEMBIE CITU-
pan. Psijl Y9EHBIX yTBEPIKAAIOT, YTO JIUCK
Cc(hOPMHPOBAIN MHOT'OKPATHBIC B3AUMO-
HCﬁCTBHH CO 3BE31aMHN-KOMIITAHbOHAMM.
Crne10BaTeIbHO, HEKOTOPBIE OCOOCHHO-
CTH IIbUIEBBIX JICKOB MOIJIN BOSHI/IKHYTB
100 BJIMAHKUEM HE IVIAHECT, A MTHDBIX TCJI.
HeosHO3HAaYHOCTh TOJIKOBAHUSA 00Y-
CJIOBJICHA TEM, YTO Y HAC OYEHb MAJIO YET-
KUX U300PAKEHUN TMCKOB, U KAKJOE U3
HHUX — OCOOBII cry4ait. B gexabpe 2003 .
Kapn HItanensdensar (Karl R. Stapelfeldt)
n3JIabopaTOpUM PEAKTHBHOI'O JIBHPKEHHS
OITyGJIMKOBAJI IIEPBBIE UB00PAKEHUS T1bI-

JIEBOTO JIMCKA BOKPYT 3Be3/161 POMAIBIAYT,
ITOJIyYEHHBIE TEIECKONOM «CHUIIEep», KO-
TOPBIF OCHAIIIECH JICTEKTOPAMH JJATTbHETO
WK-n3rydeHns TOro e JIMana3ona JJIMH
BOJIH, YTO U JIETECKTOPHI CITyTHUKA [RAS,
HO B 1000 pa3 60s1€€ 9yBCTBUTEILHBIMHA.
OHU CIOCOGHBI OOHAPYKUTD MAJIOE KOJIN-
YECTBO MbUIX U, CJIEJIOBATEIIBHO, U3YYUTh
6osblee YUCao IUCKOB. Ha nzobpaxke-
HUU, TOJTYYCHHOM B M3JTYYCHUH C JUTMHOI
BOJIHBL 70 MKM, (pOpMa JUCKA BUAHA J1O-
CTATOYHO XOPOIIO — OH PEACTABIIIET CO-
0011 BUIIMMOE C pedPaA KOJIBLIO PAIUYCOM
nouru 200 a.e. OgHa €ro CTOpoOHA sApYe
JIPYT'OH, BEPOATHO, M3-32 HE/IABHETO CTOJI-
KHOBCHUSI 4CTEPOH/IOB, 4 BO3MOKHO, 9TO
CJIC/ICTBHIE I'PABUTAIIMOHHOTO BIWUSHUSA
HEKOM HEBHIMMOM IUIaHETHI. Ha manHe
BOJIHBI 24 MKM BHU/JHA KOHLIEHTPALUA
CPaBHUTEIbHO TEIIOTO BEMIECTBA BOIU3U
3BE3/IbI — SIBHOE I10/I0OME HAIIIETO 30114~
KaJIbHOT'O OOJIaKa. DTO HABOJIUT HA MBIC/Tb
0TOM, uTO y POMANTBIayTa €CTh HEYTO, ITO-
XOJKEE HA ITOSAC ACTEPOUJOB B COJTHEYHONU
CHUCTEME.

Hanuyue nblIeBbIX JIUCKOB MO TBEP-
JINJIO, 9TO PSIZIOM C JAPYIUMH 3BE3/IaAMH,
a He TONBbKO y COMHIIA, €CTb 4CTEPOUIBL
1 KOMETBI, BO3HHUKIIINE B IIporiecce hop-
MMPOBaHMA IU1aHET. OTCIO/A CIE/IYET, 4TO
CosnHeyHas CUCTEMA, B IPUHITUIIE, TOJJ06-
Ha JPYI'UM IVIAHETHBIM cUCTEMaM. OJIHAKO
Jla’K€ HAUMEHBIINI U3 OOHAPYKEHHBIX
MIBUIEBBIX JUCKOB COJEPXKUT B 50 pas
OorplIe NbUTH, 4yeM nmeercst B ComHed-
HOW cucTeMe. B yeM npudrHa pa3imyauns?
JIn60 rianeTel COMHEYHOU CUCTEMBI YKE
BBITECHWIN GOJIBIIIMHCTBO IJIAHCTE3NMA-
s1er, 1160 COMHIIE N3HAYAIBHO BO3HUKIIO
C HEOOBIYHO MAJIBIM JUCKOM. Vi, MOKET
OBITh, YYBCTBUTEIBHOCTh COBPEMEHHON
anmnaparypsl HEAOCTATOYHA Il OOHa-
PY’KEHUSI UCTUHHBIX aHAJIOTIOB HAIIEH
COJTHEYHON CUCTEMBbI?

ACTpPOHOMAM €III€ TOIBKO IIPEICTONUT
CO3[4Th JETAJIBHYIO U COITIACOBAHHYIO
KapTHHY (DOPMUPOBAHUSA U 3BOJIOIIUN
IUIAHET BOKPYT 3BE3]] PA3/IUYHbBIX MACC.
JanbHEWIe HAOIIONCHUS C TIOMOIIBIO
KOCMHUUYECKUX TEJIECKONOB «Xa601»
n «Cruriep», a TAaKKe HA3EMHBIX TEJICCKO-
ITOB, TIOMOTYT Y3HATh, HACKOJIBKO BAKHOE
MecTo 3aHuMaeT COMHEYHAsk CUCTEMA
Cpe/Iv APYTUX IJTAaHETHBIX cCUCTEM. M
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NCHXONOTHY

NPOKAAMUE osson

PaaoCTb ecTb, d cHACTbS HET!
JIOru4YHO NPEAIIONIOKUTD: YEM Y YETIOBE-
Ka 60JIbIll€ BO3MOKHOCTEH, TEM JIy4IIIC.
O/IHAKO HCCJIE/IOBAHUS TTOCIEIHUX JIET
CBHUJICTEIBCTBYIOT O TOM, YTO, C TOYKHA
3pEHHA IICUXOJOIUH, OOTATHIN BBIOOD
HE BCETA JIy4Ile CKyJHOTIO.

COry1acHO OIIEHKE CYObEKTHUBHOI'O
OINYIIEHUSA CYACTbsA, IPEITOKEHHON
conuosoraMu  JIasujgom  MerepcoMm
(David G. Meyers) u3 Komnempxa Xoyma
u Pob6eprom JlertnHom (Robert E. Lane)
u3 Henbckoro ynusepcutera, B CIIA
1 B OOJIBIIMHCTBE Pa3BUTBIX CTPaH
pOCT 671aroCOCTOSIHUSL OOIIECTBA CO-
MIPOBOXKAACTCA TEM, YTO JIIOJU TCPSIOT
omymieHue Grarononydns. Tak, 3a moc-
snegnue 30 JeT BaJIOBBIA BHYTPEHHUI
MIPOJIYKT BBIPOC ITOYTH B /IBA Pa34, A JIOJISA
Ipak/1aH, CYUTAIONNX CEOSA CUACTINBI-
MU, YMCHbIINIACH HpI/I6III/ISI/IT€IIbHO Ha
5%, unmu Ha 14 MiH. 4esnoBeK. Kpome
TOT'O, YBETUYUIOCH YUCJIO JIIOAEH, CTpa-
JAOMUX Jenpeccuen. EcTecTBEHHO,
HUKTO HE CTAHET YTBEP)KJATbh, YTO 4Ye-
JIOBEK IIEPECTAJT YyBCTBOBATD CE€Os1 CUACT-
JIUBBIM TOJIBKO l'IOTOMy, qTO HCpCﬂ HUM
OTKPBIBAIOTCSI HCOTPAHUYEHHBIC BO3-
MOXHOCTH. OHAKO CO3[JAETCSI BIIEYAT-
JIEHHE, 4TO 110 MEPE TOrO, KaK Y JIIO/IeH
TOSIBJISIETCST OOJIBIIIE BO3MOKHOCTEM 15T
OCYIIECTBICHUS CBOUX JKEJIAHUH, YEI0-
BEUYECTBO BCE OOJIBIIE IOIPYKACTCS
B IYYUHY OTYASTHMSL.

IToueMy K€ MPAKTUYECKH HEOrpa-
HUYEHHbBIE BO3MOKHOCTH JOCTABJISIOT
MHOI'MM JIIOJSIM CKOpPEE OropycHHE,

YeM PafoCTb? MBI C KOJUIETAMH ITOIIBI-
TAJIACb OTBETHUTb HA 3TOT BOIPOC, BbI-
JI€JIAB I'PYIIIBl MAKCUMAJIMUCTOB (JIIO-
JIEH, BCEr/la CTPEMSIUXCS IIOJTy4UTb
Jydiee) U caTtuc@ansepos (OT aHIJL
satisfy), Wi KOH(MOPMUCTOB, T.€. HO-
BOJIBHBIX BCEM, TEX, KTO CYHUTAET, YTO
OT 106pa /06pa HE HIIYT, HE3ABUCH-
MO OT TOI'O, CyIIECTBYET AJBTEPHATHUBA
i HeT. TepMUH «KOH(POPMUCT> MBI
3aUMCTBOBAIM Y MICUXOJIOTA U 3KOHO-
MHCTA, 1aypeata HobeneBCcKoi mpeMun
Tepb6epra Caiimona (Herbert A. Simon)
u3 Yuusepcurera Kapuern—Mesuiona.
JIist TOro 4TOoGBl OINPENEINUTD, CKIIO-
HEH JIM TOT WA UHOW 4YEJIOBEK K MaK-
CUMaJIN3My WM HET, Mbl IIOJOOpPAIN
YTBEPKIEHUS TUIIA «1 HUKOI/IA HE HIINY
OOBIIETO» U NPEJJIOKUINA HECKOIBKUM
TBICAYAM YEJIOBEK OTBETUTHL HA BOIIPOC,
COIVIACHBI OHU WM HET C JAHHBIM yT-
BeprkjeHueM. IIpeanarazocs cemMb Ba-
PHAHTOB OTBETOB OT «COBEPHIEHHO HE
COIVIACEH» JIO «IIOJTHOCTBIO COIJIACEH>.
O1ieHUBAIACh TAKXKE CTENEHD YJOBJIET-
BOPEHHOCTHU PECHOH/IEHTOB IPHHSI-
TBIMU PEHIEHUAMU. TTOCKOIBKY MEKAY
IPYIIIAMH HEJIB3s1 ObUIO NPOBECTH YET-
KOHM I'DAHHUIIBI, MBI YCJIOBHO COYIH TEX,
Y€l CPEIHUN 6T IPEBBICUI 4, MAKCH-
MaJIMCTAMMU, 4 TEX, Y KOI'O OH OKA3aJICs
HIDKE, — KOH(POPMUCTAMHU. BBIICHUIOCH,
YTO MAKCUMAJIUCTAM B Mara3uHe Tpeoy-
eTcst OOJbIlIE BPEMEHU I TOTO, YTO-
OBl C/Ie/IaTh OKOHYATEIBHBIN BBIOOD,
4yeM MX onmnoHeHTaMm. Ecian kondopmu-
CTBl HAXOJAT MNPEAMET, OTBEYAIOIIMIA

bappwu LWeapy,

UX 3aIIPOCAM, OHM NPHOOPETAIOT €T0
U NPEKPAMAIOT JAIBHEHUIIUE TOUCKH.
MaKCHUMaJIHUCTBI XKE TPATAT MACCY Bpe-
MCHHU M CHUJI, BUUTBIBASACH B 9THUKCTKH,
IIPOJUCTHIBASL JKYPHAJIBI JUII MAaCCOBO-
ro IMOTPEOUTEs], AHATU3UPYST HOBBIC
TOBAPBI, U II0 MEPE YBEITUYCHUS YUCIIA
BO3MOKHOCTEF IIPOIIECC NPUHSTUS pe-
IIEHUSI BCE CHJIBHEE OOECKYPAKUBAET
ux. K TOMY K€ T10CJIC TOT'O, KaK IOHPaA-
BUBIIASICS BEIIb HAKOHEI| KYIUIEHA, UX
HE OCTAaBJIIET MBICJIIb O <«HEIPOPabo-
TAHHBIX» BO3MOXKHOCTSIX. B KOHEYHOM
CUY€TE OHU 110 CPABHEHHUIO C KOH(POPMHU-
CTAMH JIENIAIOT 60JIEE YJAYHBIE TTOKYIIKH,
HO TIOJIy4dIOT MCHbIIC YJAOBOJIBCTBUA
oT pesynsrara. Korma ob6CTOSTENBCTBA
TPEOYIOT OT MAKCHMAJIUCTA OBICTPO

3aBEPUIMTD AHAIN3 U NIPUHATb OKOHYA-
TEJIbHOE PENIEHHME, Y HEI'O MOT'YT BO3HUK-
HYTb OITACEHMUs, YTO €ro OOMaHy/IH. P
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AR AL 3T e

TECT HA CKAOHHOCTb K MAKCUMAAU3MY

MPOAHAAMBNPOBAB OTBETHI, MOXKHO OTANYMTE MOKCUMOAMCTA OT KOHPOPMUCTA.
VicnbITyemble OLEHVBAAN CTEMEHL CBOETO COMAACHIS C KOXKABIM YTBEPKAEHMEM
C MOMOLLBKO CEMNOAAABHOM LUKAABI: OT TOAHOTO HECOTAQCHS C YTBEPMKAEHVEM
(1 6aAA) AO MOAHOTO coraacKst (7 6AAAOB). Mbl HO3bIBOEM TEX, YEW CPEAHUI
BOAA MPEBLILLAET 4, MAKCUMAANCTAMMU. [MprnbAnsnTeAbHO 10% MUCTIbITYyEeMbIX
OKA3AAUCH KPAWHUMY MAKCUMOAUCTOMM (CO CPEAHVM BAAAOM BbiLLe 5,5),
1 10% — S1PKO BbIPOYKEHHBIMM KOHGOPMUCTAMU (CPEAHUI BAAA HUKE 2,5).

10.

11
12

BbIBMpas, 1 CTAPAOCh MPOAHAAU3MPOBATL BCE OALTEPHATVBHbBIE BAPK-
QHTbI.

BHe 30BMCMMOCTM OT TOTO, YCTPAMBAET AVt MEHS MOSI PABOTA, §1 XO4Y HON-
TN AyHLLEE NPEAAOKEHME.

CAYLLOS POAMO B MALLUMHE, 51 HOCTO KPYYY PYYKY HOCTPOWKM, ACKE KOTAQ
MEHSI BIIOAHE YCTPAMBAET AQHHOS MPOrPAMMA.

CMOTPSI TEAEBU30P, 51 AKKOAIO MEPECKAKMBATL C KAHOAQ HO KOHOA BHE
30BMICUMOCTU OT TOTO, HPABUTCSI AVt MHE BbIBPAHHAOST MepPEeAQHa VAU HET.
S OTHOLLYCb K YEAOBEYECKMM B3AMMOOTHOLLEHNSIM KOK K OAEXKAE: CTpe-
MSICb K AyHLLEMY, 1 30BOXKY BCE HOBblE 3HOKOMCTBA.

B MarasuHe, BbIGNpasi NOACPOK APYTY, 1 HEPEAKO UCTIBITEIBAIO 3ATPYAHE-
HMSL.

MHe TpyAHO BbIBPATH KACCETY B BUASOMPOKATE, TAK KAK HE MOTY PELUUTD,
KAKQST 3 HAX AYYLLIAS].

B marasyHe MHe BbIBAET TPYAHO MOAOOPATL OAEXKAY MO BKYCY.

Sl O4EHb AOBAIO MPOCMATPVBATE PEVTUHI AYHLLMX GUABMOB, MEBLIOB,
CMOPTCMEHOB, KHUM U T.A,.

Toya MUCATEAS MPEACTOBASIETCS MHE HEMOCUABHBIM, MOCKOABKY COM
VICTIBITBIBAIO 3ATRYAHEHWST ACKE C OBbIYHBIMU ARYXXECKUMM MUCBMAMM.

. 51 BCErAQ CTPEMAIOCH K ONTVMAABHOMY PE3YALTATY.
. 51 HUKOTAQ HE ULy BOAbLLETO.
13.

S14aCTO MEYTAD 06 MHOM XKIN3HMU, COBEPLLIEHHO HE MOXOXKEW HA TY, KOTO-
PYtO BEAY COM.

Kpaiinne MaKCUMaJIMCTBI MEHEE BCEX
JIOBOJIbHBI  TUIOJIAMU  CBOETO  TPy/a.
CpasHuBas cebs1 C OKPYKAIOIUMH, OHU
HE MCIBITBIBAIOT PAaJOCTH. YTPadyeHHOE
OINYIIECHUE YAOBIECTBOPEHUA >KHU3HBIO
y TAKUX JIIOJEX BOCCTAHABIUBAETCSA
JIOJIBIIE, YEM Yy BCEX Npouux. Kpome
TOT'O, OHU CKJIOHHBI K MEJIAHXOJINMU.
O3HAYAET JIK 3TO, YTO MAKCUMAJIUCTDI
MEHEE CYACTJIUBBI, YEM KOH(POPMHCTHI?
JI71st ONIPENIE/IEHUST CTEIIEHHN YIOBIETBO-
PEHHOCTH JKU3HBIO MBI IPEIOKUIN
HUCIBITYEMBIM  3AIIOJIHUTh HECKOJIBKO
OIPOCHUKOB. Kak 1 CJ1€JOBAJIO OKU/IATh,
HauboJjiee Apble MAKCHMAJIMCTBl OKA34-
JINCh MEHEE ONTHMMCTHYHBIMU U UyB-
CTBOBAIN €651 HE TAKUMU CUYACTIIUBBIMU,
KAK UX OIIIOHEHTBDI, 4 B KPAHHUX MIPOSIB-
JIEHUAX OBUIN OJTH3KU K JICTIPECCHMU.

AeKapcTBO OT TOCKU
IToueMy cBOOO/a BEIOOPA HE BCET/A SIB-
JISIETCST 6J1aTOM, OCOOEHHO JIJIST MAKCUMA-
JIUCTOB? DTO MOYKHO OOBSICHUTD BIIHSI-
HHEM MHOXeCTBA (PpakTOpoB. OCOOGEHHO
BA’KHA <«11€HA BbIOOPA», OJJHA U3 U3JEP-
JKEK KOTOPOI'O — VIIYIIEHHAs BBITOJA.
Ecin JONyCTHTh, YTO HPEANOYTCHHC
YEro-TO OJJHOTO HEPA3PBIBHO CBSI3AHO
C OIPAaHHUYEHHEM YHCJIA Y/IOBJICTBOPSIC-
MBIX JKETTAaHUI, TO PACHIMPEHNE CIEKTPA
BO3MOYKHOCTCH YCWJIMT OTOPYCHHUEC OT
IIOTEPh W YMEHBIIUT PA/JOCTh OT IPU-
HSTOT'O PCIICHUSL

Jlanin Bpennep (Lyle Brenner) us
DJIOPUJICKOTO YHUBEPCUTETA M €IO CO-
TPYJHHUKH TIPOJEMOHCTPUPOBAIH, KaK
BJIMSIIOT HA JIIOJIEH U3/ICPKKU BbIOOPA. OHU
IIPE/IATAIN  UCTIBITYEMBIM HA3HAYUTH
LIEHy Ha TOT WIH WHOH XypHaL OmHU
VYACTHUKHM 3KCIIEPHMEHTA IIPOCTO YKa-
3bIBAJI CTOUMOCTD OT/EBHOI'O HU3/IAHMUS,
JIDYI'HE JKE 3aHUMAINCh CPABHUTEILHBIM
aHanm3oM. [Ipe/yraraeMsle IIeHbI OKA3bIBa-
JIVICh HIDKE, €CJTA UCITBITYEMBIC YKA3bIBAIH
HE OJIMH BAPHAHT, 4 HECKOJIbKO, TAK KaK
3TO TPEOGOBAJIO MEHBINE 3aTPAT BpEMe-
HH, CWI 1 3MOLUH. BpIGOp k€ OJHOTO-
CIMHCTBEHHOT'O JKypHAJIA U3 MHOKECTBA
VBEJIMYMBACT 1ICHY BBIOOPA, TAK KaK JIIO-
00€ M3/IaHHUE OT OJHOI'O CPABHEHUS BbI-
UT'PBIBATIO, 4 OT JPYIOro — TEPSIIO. A Kak
ITOKAa3bIBAIOT PE3YIBTAThI MCCIIECOBAHMIT,
IIPOBE/JICHHBIX JlaypeaToM Hobenesckori

12
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SMOLUNN, TTOPOXXAAEMBIE PACLUMPEHMEM CIEKTPA BbIBOPA

V13 pabot AsHreaa KaHemaHa n AMoca TBepcKku M3BECTEH
SKCNEPUMEHT, MOCBSILLEHHBIV ICUXOAOTUN MPUHSITUS PeLLe-
HUM. Pe3yAbTaTbl MOKA3AAM, YTO AOAN CUABHEE PEATNPYIOT
HQA MOTEPW, YEM HA NMPUOBPETEHMS (STO CXEMATUYECKM OTPA-
YKEHO HAO AEBOM rpaduke). Mbl TOAQraeM, YTO C YyBEAUYEHMEM
BO3MOYXHOCTEN BbIOOPA HYBCTBO YAOBASTBOPEHWSI CHAYOAC
HapacTaeT (LEHTPAAbHBIM IPADUIK, FTOAYOAST AUHUST), O 3ATEM
HOCTYNQET HACHILWEHWE. MeXay TeM, HECMOTPS HA TO, YTO

OTCYTCTBME BEIOOPA (B TOYKAX OCU Y) BbI3bIBAET OYEHb CUAL-
HOE PA304APOBAHME, MO Mepe TOro KAK YBEAUYMBAIOTCST BO3-
MOXXHOCTU, OTPULLATEABHBIE SMOLN HOYMHAIOT IPEOBAOAATL
(KPACHAS1 AVHMST). DMOLIMOHOABHOE COCTOSIHUE B LLEAOM (dur-
OAETOBAOST AVHUSI HA MPABOM rpaduKe) MEHSIETCSI: MO Mepe
yBEeAUYEHME BO3MOXHOCTEN BLIBOPA CYObEKTUBHOE OLLLyLLIe-
HWE CHOACTbS YMEHbBLLIOETCSI.

PEAKLUWUW HA MPUOBPETEHNS U NMOTEPU

NOAOXKUTEABHBIE SMOLINA

PaaocTtb
OT NPUOBPETEHUI

MPUOBPETEHIS

MNOTEPU

OropyeHust
OT NoTepb

OTPULATEABHBIE MO

PEAKUWW HA PACLLUMPEHUE CIEKTPA BbIBOPA

MOAOXXUTEABHBIE 9MOLAN
Paaoctb

YUCAO BOIMOXKHOCTEW
MNPV BLIEOPE

NOAOXKUTEABHBIE SMOLINIA

COBOKYMHOCTb SMOLN

YUCAO BOIMOXKHOCTEW
PV BIBOPE

OropyeHus

OTPULATEABHBIE MO

>» 0

OTPULATEABHBIE SMOLN

MIPEMUHU, COTPYAHUKOM IIPHUHCTOHCKOIO
yHusepcurera [Isnuenom KaneMaHom
(Daniel Kahneman), moau omymamooT
60JIb NIOTEPH I'OPA3/I0 CHJIBHEE, YEM Pa-
JIOCTb OT IPHOOPETEHHI.

HHorma MHOXKECTBO BO3MOKHOCTEN
CcOUBAET JIIOJEN C TOJKY. YUaCTHHUKAM
OJTHOTO 3KCIEPUMEHTA ObUIO OOEIIaHO
1o $1,50 32 3a110JIHEHHE ONIPE/IEIEHHBIX
anker. ITocse Toro, kak padora 6bL1a 3a-
KOHYEHA, UM CKa3aJIu, 4TO BMeCcTO $1,50
OHU MOTYT IOJYYUTD UBSIIHYIO PYYKY,
crousmyio $2. B pesynsrare 75% BBI-
Opanu PyuKy, a HE JEHEKHYIO ITPEMHIO.
B Ipyrom 3KCNEPUMEHTE UCIBITYEMbIM
MIPEVIOKUIIN 32 Ty K€ aHKeTy $1,50 nnn
OJIMH M3 NPU30B: PYUKy HUJIN Hapy (io-
MACTEPOB (B CyMM€ TAKXKE CTOMBIINX
okosio $2). B arom ciyuae Gonee 50%
MIPEANOYWIN JICHBIH.

Ilepes, MaKCHUMaIHUCTAMH Ipo6IIe-
Ma H3JEPKEK BbIOOPA BCTAET OCTPEE,
yeM 1epes; KOH(POPMHUCTAMU, KOTOPBIE
OOGBIYHO TIPUJICPKUBAIOTCS  JIO3YHTA
«Iy4IIee — Bpar XOPOIIEro», 4To MO3-
BOJIAET WM CIIOKOWMHEE CIPaBIATbCA

C MBICJIIMM O HEHU30EKHBIX 3aTPaTaX.
Kpome Toro, KOH(OPMHUCTHI TPATAT HE
TAK MHOT'O YCWJIIMM Ha MCCIEIOBAHUE
AJIBTEPHATUBHBIX BAPUAHTOB, KaK MaK-
CHUMAIACTBL. Ye/IOBEK, AHATTU3UPYIOIIUI
MEHBIIIEE YHCJIO BO3MOKHOCTEM, OOIET-
YaeT CBOU BBIOOD.

PasoyapoBaHue yseAnuusaer
N3AEPXKN
JIoq MOTYT COXKaJIETh O CHACTAaHHOM
BBIOOPE TOYHO TAK K€, KAK OHHU IEPEKU-
BAIOT U3-34 YIYILIEHHBIX BO3MOKHOCTEM.
Mbl paszpaboTany CHEIUAJIbHBIA TECT
1 OOHAPYXWIH, YTO IIECCUMHCTAMU
YaIle BCETO CTAHOBATCA MAKCHUMAJIMCTBL.
JIJ1s1 HUX €JUHCTBEHHBIIN CIIOCOO 0Opec-
TH YBEPEHHOCTb B TOM, UYTO OHHU IIPHU-
HAJIA BEPHOE PELIEHUE, — HANTU OITH-
MaJIbHBIF BapuaHT. OHAKO YE€M BBIOOP
mIIpe, TeM OOJIBbIIE BEPOATHOCTD TOTO,
YTO PE3YJIBTAT MOXKET Pa304aPOBATh.
B0o3MOKHO, BBl IPHOOPEIN JIOPOTHE
Ty(/IM, HO OOHAPYKWIM, YTO OHU Ha-
CTOJIbKO HEYIOOHBI, YTO UX HEBO3MOXK-
HO HOCUTL poJbiie 10 munyT. ITokynka

OOEPHYIACH BEIOPOIICHHBIMU JICHBI'AMH],
T.€. HEBO3BPATHBIMU U3/ICPKKaMU. YOpaB
Ty(JIU TTOAAIBIIIE WU BBIOPOCHUB UX, BbI
TEM CAMBIM IIPU3HAIM CBOIO OIINOKY,
MHA4Ee TOBOPSI, IOHECECHHBII YOBITOK.

B KJIACCHYECKOM 3KCHEPUMEHTE, [Ie-
MOHCTPHPYIOIIEM CTPEMJICHUE UCIIBITYE-
MBIX N30€KaTh HEBO3BPATHBIX U3/ICPIKCK,
JIIOZSIM TIPEIAraIv IpUoopecTu ab0He-
MEHTBI B TeaTp. OJTHUM OHU JIOCTAIUCH 32
ITOJIHYIO CTOUMOCTB, IPYTUM — CO CKHJI-
KOM. 3aTEM MCCIEIOBATEIN IPOCICIAIN
32 TEM, KaK 9aCTO yJaCTHHKMU 3KCIEPU-
MEHTA MOCEHIAIN CHEKTAKIU B TEUCHHE
cezoHa. O6nagaTenn JOpOrux OWIETOB
4aimie XOJWIN B TEATP, YEM KyIIHBIINC
OUJIETBI CO CKHJKOMU. DTO OOBICHSIETCS
TEM, YTO TIEPBBIE TOHECTU GBI GOJIBITHIE
YOBITKH, YEM BTOPBIC.

DKCHEPUMEHTHI MOKA3a1IM, YTO CTe-
IICHb OT'OPYCHUS 3aBHUCHUT OT JIMYHOWM
OTBCTCTBEHHOCTH 32 PE3YJIBIaT, 4 TAKKC
OT TOT'O, HACKOJIBKO SICHO HCIIBITYEMBII
IIPE/ICTABIACT CceO€ ONMTHMAIBHBIN Ba-
puaHT pemieHus mpoonembl. Koryia BbI-
60pa HET, Bbl MPOCTO IOCTAPAECTECH )
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JIVYIIIE CAE/IATh TO, 9TO OT BaC TpebyeT-
Cs B JIAaHHOH cuTyarini. Ho ueM 6osibIie
BO3MOKHOCTEH, TEM BBIIIIE BEPOATHOCTD
TOTO, YTO XOPOIIMI HIAHC MOKET OBITh

VIIYIICH.

MNpuBbIYHASA POAOCTb TYCKHEEeT
deHOMEH, Ha3bIBAEMBIN a/aITAIUEH,
TAKXKE BJIHAET Ha CTENEHb Y/IOBJIET-
BOPEHHOCTUA OT PE3yJIbTaTa BBIOOPA.
JorycTuM, Mocae JOATUX COMHEHUH
BBl IOKYIA€TE JOPOIrOH ABTOMOOWIID.
Ho Kaxk TOJNBKO Bbl CaZAMTECH 34 PYJIb,
HAYMHAETCSA afanTalusg, U yJOBOJIb-
CTBHE OT BOX/EHHUS HOBOHM MAaIIHUHBI
HECKOJIBKO ocyabepaer. TlocTeneHHo
Bbl HAUMHAETE COXKAJIETh O TOM, UTO HE
BBIOPAIN MHYIO MOJIEb 1 JOCAIYETE 1O
MOBOJY C/IEJTAHHOM IOKYNKH, HECMOTPSI
Ha TO, YTO OHA HE TAK YK IJIOXA.
bnarogaps aganTanyu pajocTb NpHU-
OOpETEHNs OKA3BIBAETCSl HELOITOBEY-
Hom. Ianuen Tunbepr (Daniel T. Gilbert)
u3 lapsapjackoro ynusepcurera u Tu-
moTtu YwicoH (Timothy D. Wilson) u3
Buprunckoro yHusepcurera IoKas3aju,
YTO JIIOJI HEBEPHO IIPEJICTABIAIOT cebe,
KaK JIOJI'O TO WM MHOE COObITHE OyleT
panoBaTh WIH, HAIPOTUB, OTOPYATh UX.
Co BpeMEHEM PaJJOCTDb BCET/IA CMEHAETCS
6e3paznuyuneM, KOTOpoe B MUPE OOJIb-
IIUX BO3MOKHOCTEI NEPEPACTAET B pa-
3049apoBaHue. M3/IepKKH BBIOOPA, CBA-
3aHHBIE C IPUHATHEM PELIEHUS, 4 TAKKE
C 3aTpaTaMu CWJI U BPEMEHH, CTAHOBAT-
Cs1 CBOEOOPA3HBIMH «HAK/IA/HBIMH PaC-
XO/IaMH», KOTOPbIE MBI IIJIATUM O€30T-
jarareynpHo. IToka NPpUHATOE PENIeHHE
OCTAETCA B CUJIC M YJOBICTBOPACT HAC,
3THU PACXOJbl AMOPTU3UPYIOTCS. YeMm
OOJbITIE 3HAHUH, BDEMEHH, SMOITHUI MBI
MHBECTUPOBAIM B NPUHATHE PENICHUS,
TEM OOJIBIIETO Y/IOBIECTBOPEHHSA KETAEM
IIOIy4UTb. M €CJIM MBI CUUTAEM, UTO BBI-
60p Ce/IaH MPAaBUILHO U ITOKYNKA Pa-
JIYET HAC, TO 3aTPATHl IIEPECTAIOT UMETD
3HaueHue. Ecim xe npuobdperenue ao-

OB ABTOPE:

MOPAAD:

Bbi6upas - BbiGMpan

MNMPVHUMAS HE CAULLKOM BOYXKHOE
pelweHne, Mbl MOXEM CY3UTb
CMEeKTp noncka. Hanprmep, Bo3b-
MUTE 30 MPOBUAO: BEIOUPAST OAEXK-
AY, MOCeLLaTb He BoAee ABYX MO-
rQ3MHOB.

Ayuwee -Bpar xopoluero

Aenante BbIBOP, OTBEYAIOLLNM
BALLUVIM OCHOBHbBIM TPEBOBAHVISIM.
[PWHSIB OKOHYATEABHOE PELLEHNe,
MepecTaHbTE AYMATb HA 3Ty TEMY.

He Xaaewnte o ToMm, 4ero

He BepHelLlb

OrpaHmnybTe BPEMS PA3AYMUIN
O TE€X BO3MOXHOCTSX, OT KOTO-
PbIX MPUWAOCH OTKA3ATbCS.
CocpeAoToYbTECH HO AOCTOUHCT-
BOX BALLEro BbIGOPA.

YMepb XXeAaHUs

ECAM HE >XeAaTb CAULLKOM MHOTO-
ro, TO He ByAeT PA30HAPOBAHUN.
LleAecooBpa3HO MPUCAYLLATLCS
K STOMY COBETY, ECAU XOTUTE MOAY-
4aTb 6OABLLE PAAOCTEN OT XKU3HN.

CTABJIIET JIMIIb KPATKOBPEMEHHOE Y/IO-
BOJIBCTBHE, PACXOJIbI KAKYTCS Upe3Mep-
HBIMH. Pa3MBIIUIATD B TEYCHUE YETBIPEX
MCCSLICB O TOM, KAKYIO CTCPCOCUCTCMY
IIPUOGPECTH, HE TAK YK IUIOXO, CCJIM OHA
IIPOCITY;KAT JIET IATHAALATE. Ecm ke ge-
pe3 MoJroja MOKyIKa HAI0ECT, BB MO-

Bappwu Weapy, (Barry Schwartz) —npodeccop TeopetniecKom n NPpUKAGAHOM COLMO-
AOTUM HA KadeApe NCUXOAOTN CYOPTMOPRCKOTO KOAAEAXKA, TAE OH NpenoaaeT c 1971T.
ABTOP MHOTUX KHUT M MOHOrpaduIA, B T.4. Battle for Human Nature n Costs of Living.

JKETE OUIYTUTD CEOST ITTYIIIIOM, HAIIPACHO
MOTPATUBIIIUM CTOJIBKO CHIL

Bpemsi GOAbLUMX HOAEXA
Ocenpio 1999 r. raszera «Hpro-Mopk
TAUMC»> M IIPOrpaMma HOBOCTEH CBS
MPOBENIN OIIPOC CPEAN IMOAPOCTKOB,
IIOIIPOCUB COIIOCTABUTb HX IEPEKH-
BAHUS M OINYIICHUSA OT OKpPYKaIOMIEH
ILCIZCTBI/ITCIIBHOCTI/I C BOCIIOMUWHAHUWA-
MH POJUTEJIEN, KOI[Ja T€ ObUIA B BO3-
pacre 15-16 ner. ITonoBuHa peGsT U3
60TaTBIX CEMEH 3A5IBIJIA, YTO UX JKU3Hb
CJIOJKHEE, YeM OblIa y CTaplIero Io-
KOJIEHUs. MOJIO/IBIE JIIOJN PACCKA3AIH
O HECOBIBIINXCA HAJCKIAX, >KAJIOBA-
JINCh HA TICPETPY3KH, IEPCHACHIITICHHYIO
Y4EOHYIO IPOTPAMMY, 4 TAKKE HA CJIHII-
KOM 6O0raThelfl BEIOOP B MaraspHax. Kak
BBIPA3WICA OJIMH KOMMEHTATOP: <«/leTn
‘{YBCTBYIOT, YTO MMH BCC BPEMA ITOHYKa-
10T, YTOOBI OHU HE OCTAHABIUBAJIMCH Ha
JIOCTUTHYTOM. TONBKO BIiepes! AMepHKa
ao6uT nobeaurenei». OIHAKO 4YeM
BBIIIIE MOJHUMAEIILCS IO COLIUATbHOM
JIECTHMIIE, TEM OOJIbHEE Ma/1aATh.

H36BITOK BO3MOXKHOCTECH B OOJb-
IIUHCTBE OOJIACTEN KU3HU ITOPOXKAAET
3ABBINICHHBIC OXHWUJAHWA. Heckonbko
JIET Ha3a/l, MPOBOJS OTIYCK B MaJICHBb-
KOM IPUMOPCKOM Topojike B OperoHe,
s TIOIIEJI B MECTHBIN CyHCpMﬂpKCT, HC
OTJIMYABIINICA PAa3HOOOPA3UEM BUH.
To, 9TO s IPHUOOPEN, OKA3WIOCHh TAaK
cebe, HO s M HE OXHUAAI HAUTH YTO-TO
XOopolee, MTO3TOMY OCTAJICS JIOBOJICH.
Ecnu Obl 1 HANIPaBUJICA B CHEIMATINA3U-
POBAHHBIM MAara3uH, TO KyNWI OBl IIE€p-
BOKJIACCHBIN HAITUTOK, U B PE3Y/IBTATE
TAKOE K€ IJIOXOHBKOE BUHIIO BBI3ZBAIO
OBbI Y MEHS TOPBKOE Pa304apOBAHUE.

Anexc Muxanoc (Alex C. Michalos) u3
Yuusepcurera CeBepHOU BpHUTaHCKOM
Kosym6buu OTMETHII, 4YTO HAllld OLICHKA
PELIEHUI, IEUCTBUAIN U ITIOKYIIOK 3ABUCUT
KaK OT JIMYHOI'O OIBITA, TAK U OT TOTO,
Ha 9TO MbI HAACAJIUCH U YETO OXUJAIH.
OO6BIYHO MBI XBAJIUM TO, 4YTO Ol'IleB,ZIQJIO
WJIN IIPEB3OILIO HAMIM OXKUIAAHUA, 1 HE
JIOBOJIBHBI TEM, YTO HAC Pa304apoBa-
J10. JIeICTBUTE/IBHOCTD, KAK IPABUIIO,
HE OINPABABIBACT OOIBIINX OXHIAHHUN.
OCO6EHHO CTPAJAIOT OT 3TOTO MAKCH-
MaJIUCTBL.
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MNyTs K Aenpeccun?
HeorpannyeHHbIE BO3MOKHOCTU MOTI'YT
BBI3BATH HE TOJIBKO UYBCTBO JOCA/IbI, HO
1 IPUBECTH K HACTOAIIUM My4YCHMAM.
B CIIIA cokpamaercss 4ucjIo IPakaaH,
V/IOBJIETBOPEHHBIX JKU3HBIO.

TIpuHAB penIeHne, Mbl OOHAPYKUBA-
€M, UTO OHO HE OIPABAAJIO HAIINX OXKH-
JAHUHM, 1 HAYHMHAEM BO BCEM BUHHTD
cebs. Co3HaHME COOCTBEHHON OIIMOKH,
KOTOPYIO MOKHO OBLIO OBl M36EXKATh,
MPUBOAUT K PA30YAPOBAHHUIO.

Hamu HCCICHJOBAHUA CBUACTCI/Ib-
CTBYIOT O TOM, YTO MAaKCHMAaJIHCTbI
6osiee IPYrux CKJIOHHBI K JICIIPECCHUMU.
B mccnenoBanuy NpUHAIO y4aCTHE HE-
CKOJIBKO TPYIIT MCHBITYEMBIX, KOTOPBIE
OTIMYAIUCH JIPYT OT JPYrd MO YPOBHIO
006pa30BaAHU, MECTY KUTEJILCTBA, PACO-
BOI IPUHAIICKHOCTH, COI[UAIBHO-3KO-
HOMUYECKOMY CTATYyCY, BO3PACTY U TIOJIY.
OJIHAKO y BCEX OOHAPYKHIACH YETKAA
KOPPEJSILMSA MEXKIY CTENEHBIO MAKCH-
MaJIM3Ma U CKJIOHHOCTBIO K JIENIPECCHH.
Eciin BBIGOD MOCTOSIHHO HE COOTBETC-
TBYET OKUJAHUSAM M YEJIOBEK IOCTOSH-
HO BUHUT Ce€Osl 32 OIMUOKH, TO PA3BU-
Ba€TCs Jenpeccust. be3yCIoBHO, y 3TOMH
OOJIE3HM  MHOKECTBO IPHYMUH, U €€
CBA3b C NPOOGIEMON BbIOOPA M CKJIOH-
HOCTBIO K MAKCHMAJIM3MY CIIE HYXK/d-
ercs B u3ydeHuu. Tem He MeHee eCThb BCe
OCHOBAHUS OJIATATh, UYTO B COBPEMEH-
HOM OOMIECTBE NEPEU3OBITOK BO3MOXK-
HOCTEH BbIOOPA BEAET K PACIPOCTPAHE-
HUIO SIIU/ICMHH YHBIHUS.

Yro Aenatb?

Byzpem im MBI 9yBCTBOBATH CEOsA CYAC-
TJIIMBEE, €CIM OIPAHMYUTL HIH BOB-
cé JUIIATh HAC CBOOOJBI BBIOOpPA?
HecoMHEHHO, NpPaBO NPUHHUMATbL TO
WA UHOE PENICHUE MO3UTHUBHO BJIMs-
€T Ha CAMOYYBCTBUE YEJIOBEKA, HA €TI0
INCUXUYECKOE cocrogHue. IIo mepe
TOI'O KaK YMCJIO BO3MOXKHOCTEH yBE-
JIMYUBAETCA, PACTET W HAIIAd YJOB-
JIETBOPEHHOCTb JKMU3HBIO, HO MHOCJIE
ONPEJICJIEHHOIO IIpeJeia HaCTyIlaeT
npeceolnenue. Eme 4yeTBepTh BEKa Ha-
3a7 Knaryg Kym6ce (Clyde H. Coombs) u3
MMUYNUTAHCKOTO YHUBEPCUTETA B I. AHH-
Ap6op u [Ixopmxk dspanun (George S.
Avrunin) u3 MaccadyCeTcKoro yHH-

BEPCUTETA B AMXEPCTE OTMEYAJIU, UYTO
K XOPOIIEMY JIIOAN OBICTPO MPUBBIKA-
IOT 1 OHO HAYMHAET BOCHPUHHUMATHCA
KaK JAHHOCTD, 4 3HAYMUT, HE BBI3BIBACT
6OJIBIIIE TTOJTOKUTEIbHBIX AMOIUM.
Heo6X01MMO EPEOCMBICIUTD OBITIOE
MIPEKJIOHEHHE TIepe/l CBOOO/I0N BBIOOPA.
Mens Bcerja yauBIaand e6aTel MO MOo-
BO/IY TOT'O, I7I€ PA3MEIaTh ICHCHOHHBIC
HAaKOIUICHUS WIM KaK BBIOMPATH ME/U-
ITUHCKOE OOCTYKUBAHUE IIECHCUOHEPAM.
CHEUATIUCTDI 10 MEAHUIIUHCKOM 3THKE
CJIUIIKOM TIPUBEP;KEHBI JIO3YHIY O HE-
3aBUCMMOCTH MAIMEHTA, BHE 3aBUCHUMO-
CTH OT TOTO, UAET JIX HA MOIb3Y IPEJIO-
CTaBJICHUE MAIIUEHTAM IIpaBa BEIOOPA.

AONOAHUTEABHAS AUTEPATYPA:

Pa3zpaGoTYHKH IIPOIrPAMMHOTIO
obecrnedyeHHA I KOMIIBIOTEPOB
9aCTO IPEJOCTABIAIOT IIOJh30BA-
TEJI0 CIHIIKOM OOIIHPHYIO H IIO-
3TOMY JOBOJBHO CIOXKHYIO CHCTE-
My HACTPOEK. A IIPOHU3BOTHTETH
BBIOPACBIBAIOT HA PBIHOK BCE HO-
BBI€ MAPKH TOBApPOB HWIH 50jIee co-
BEPUIEHHbIE BEPCHU IIPEKHUX, HE
3aAyMBIBAACh O TOM, HYKJaeMcCa
JIH MBI B YBE€JIHYEHHH Pa3sHOOOpa-
3us. Kakyio ’ke IleHy TOTOBO 4eJIO-
BE€YECTBO 3aIUIATHTH 32 CBOOOAY
BBIGOpa? 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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ieresie HAHOY UTI bl

A3H XaT4ecoH

HAHOTEXHOAOT MM noMoraroT He TOAbKO YMEHbLLMTb SAEMEHTAPHbBIE TPAH3UCTOPbI, HO 1 CYLLLECTBEHHO

YAYYLLUTE XOPOKTEPUCTUKN MHTEMPAABHBIX MUKPOCXeM. Ha doTorpadmm n3oBpakeH Ynin, YBEANYEHHbIN
B 50 TbIC. PA3. PO3MELLEHNE KPEMHUST AASI TOOH3UCTOPOB (CBETAO-CUHMET) HOA CAOEM OKCUAQ (3EAEHBIN)
MO3BOASIET MOBLICUTL OLICTPOAENCTBNE U CHU3UTL SHEPTONOTPEBAEHME.

16 B Mupe nayku Hionb 2004

COURTESY OF INTERNATIONAL BUSINESS MACHINES CORPORATION.
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HHDOPMALMOHHBIE TEXHONOTHH

COBepLLIeHCTBys'I TEXHOAOTNIO MNP ON3BOACTBA MHTETPOAABHbBIX CXEM,

YHyeHble N MH>KeHePbl TMXO M HE3AMETHO BCTYTINMAM B LAPCTBO

HOHOMETPOB.

J1st OOJBITUHCTBA JIOJIEH HAHOTEXHO-
JIOTHS TIPEJICTABIIACTCS YEM-TO (PyTypH-
CTUYECKHM. A MEX/Y TEM COBPEMEHHBIE
KOMITBIOTEPBI COCTOSAT U3 JICTAIICH, COfIep-
JKamuX HAHOCKOIIMYCCKHE 3JICMCHTHI.
CoKHbIE MHKPOYHIIBI, d TOYHEC — HAHO-
YHIIbI, BBIITYCKAIOTCA MUIJIMOHHBIMU
napTuaMy. OJJHAKO MaJIO KTO 3ayMbl-
BAa€TCA HAJl TEM, KAKUX yCI/IIII/If//I CTOUT
00ECIIEYEHUE YCTONYHBOIO IPOIrpecca
MHUKPOCXEMOTEXHUKH, K KOTOPOMY
OTPEOUTEINHN YKE TIPHUBBIKIN.
H3srorosiieHue IOJIyIIPOBOAHHUKOBBIX
NpUOOPOB — ITO JEUCTBUTEIBHO HAHO-
TeXHOJIOrus. Beap OoHa mmeer jerno
¢ oobekTamu meHbie 100 HM, a Macco-
BOE€ TIPOU3BO/ICTBO HHTEIPATBHBIX
CXEM, COCTOSIIIUX W3 TPAH3UCTOPOB
C 3aTBOPAaMH TAaKUX Pa3MEPOB, Ha4da-
nock eme B 2000 1. B coBpeMeHHBIX
YHUIIAX 3ATBOPBI TDAH3UCTOPOB B THICAYY
Pa3 TOHBIIIE YEIOBEUYECCKOTO BOJIOCA: UX
IHMPHUHA HE NpeBbIIIaeT 50 HM.
Pasymeercs, Jaxke B HEOOJIBIIOM
o6beME MOKHO Pa3MECTHUTh OTPOM-
HOC KOJIMYECTBO TAKHUX MaAJIIOCCHBKHUX
3JIEMEHTOB, OJJHAKO CaMa IT0 ceHe IKOHO-
MHS MECTA HE CTOJIb BaKHA. [T1aBHOE, 9TO
MHUHUATIOPU3ANNA ITO3BOJIACT CHU3UTD
YACIbHYIO CTOHUMOCTb U IIOBBICUTH
OBICTPOJICCTBUE TTOJIYIIPOBOJHUKOBBIX
NpUOOPOB, N3 KOTOPBIX COCTOAT MUKPO-
cxembl. TakuM 06pa3oM, yBEJIMYEHHE
KOJINYECTBA TPAH3UCTOPOB B MUKPOIIPO-
1IECCOPAX COMPOBOXK/IACTCA 3AMETHBIM
MOBBIIMIEHUEM CKOPOCTH UX PabOTHI H,
CJIE/I0BATEIBHO, IIPOU3BO/IUTEIBHOCTH.

CTpeMAeHne K YCKOPEHUIo

JlaBaifTe pacCMOTPUM, KaK OBbIJIM YCOBED-
HICHCTBOBAHBI TEXHOJIOTUYECKUE ITAIIbI
U3TOTOBJICHHUA COBPEMEHHBIX MHTE-

I'PAJIbHBIX CXEM, TAKHUX KaK IPOIECCOP
Pentium 1V, ceppiie OOJIbIIMHCTBA COBPE-
MEHHBIX KOMMBIOTEPOB. Kak ke 6bL10
CO3/IaHO ITO 4YyJJO TEXHUKH, COCTOAIIEE
n3 42 MIH. TPAH3UCTOPOB, 3ATEUIMBO
COEIMHEHHBIX MEX/Ty COO0IT?

IIpexe yem Ha4YaTh IIPOLECC IIPOU3-
BOJICTBA YMIIOB, HEOOXO/IMMO TIOJIyYHTD
OOJIBIIION KPUCTAIT YUCTOI'O KPEMHHUA.
TpaAMIIMOHHO €ro BBIPANIUBAIOT Ha
HEOOJIBIIOM KPHUCTAJUIC-3ATPABKE, I1O-
I'PY’KEHHOM B BAHHY C PACIUIABJICHHBIM
KpeMHHEM. B pesynprare mnosydaercs
MACCHUBHBIN ITWIMH/IPUYECKUI KDUCTAJUI
IOBEJIMPHOI'O Ka4€CTBA, KOTOPBIA pa3pe-
3AI0T HA MHOKECTBO TOHKHX ITOJTYIIPO-
BOJIHMKOBBIX TUTACTHAH, KOTOPBIE CTAHO-
BATCA MOJIOKKAMH MUKPOCXEM.

OJHAKO /I HOBBIX 3a/1a4 MOHOKPH-
CTAINYECKUE CIUTKHU YK€ HE TOAATCH:
B HUX CJIMIIKOM MHOTIO JAe(EKTOB —
JUCJIOKALUI B ATOMHOM PEMIETKE, KOTO-
pBI€ yXyAIIAIOT IPOBOAMMOCTD KPEMHUSA
U JJOCTABJIAIOT MHOI'O JPYI'MX XJIOIOT
IIPY M3TOTOBJIEHMU 4YMIIOB. IToaTomy
ceryac NMPUXOJUTCA HAHOCHUTH Ha
IMOBEPXHOCTD Ka’KAOH TJTACTUHBI TOHKHIA
c101 6€31e(PEKTHOIO MOHOKPUCTAJITNYE-
CKOT'O KPEMHUS, ITIOJIBEPrasl €€ BO3AEHUCT-
BHIO KPEMHMUCOAEPIKAIIETO I'a3d. DTO
IO3BOJIACT 3AMETHO MOBBICHUTH OBICTPO-
JICHICTBUC TPAH3UCTOPOB. Eme mydmux
PE3YJIBTATOB MOXKHO JOOWUTBHCH, €CIIN
HCIOJIb30BATh 6OJIEE CJIOKHYIO TEXHOJIO-
TUIO «KPEMHUI Ha AudieKTpuke> (KHI)
1 CO3/1aTh HEITyOOKO I10/] HOBEPXHOCTHIO
IUIACTUHBI TOHKWUH CI0I U30JIUPYIOIETO
oxkcuJa. brarogapss eMmy yMEHBIIAIOTCS
MMAPA3UTHBIEC EMKOCTH MEXTYy KPEMHH-
€BOM NOJJIOKKON M 4YaCTAIMH TPAH3H-
CTOPOB, CHUKAIOIIUE OBICTPOJEHCTBUE
1 MOBBIIAIONME 3HEPrONOTPebIEHME.

IMpumenenune KH/I-apXUTEKTypBI TOMO-
I'd€T YBEIMYHUTb CKOPOCTb MEPEKIIOUE-
HUs SJIEKTPOHHBIX BEHTWIECH WU YMEHb-
IIUTh MOTPEOIAEMYIO MU MOIIHOCTD
Ha 30%, 9TO 3KBUBAJICHTHO IIEPEXOY HA
3JIEMEHTHYIO 6a3y CJIEYIOMIETO OKOJIE-
HMSI MUHUATIOPU3ALIUH.

Bnepsbie KHI-TEXHOIOTHIO CTana
UCIIONIB30BaTh (upma IBM, KOTOpaAs
BOT YK€ IIATBIA I'OJ] NPOJAET U3TOTOB-
JIEHHBIE 110 HEH MHTErPAJIbHBIE CXEMBIL.
PaszpaboranHbl crienuanucramu /BM
MeTo/J HasBaIM SIMOX (COKpaiieHme ot
separation by implantation of oxygen —
pasjieicHUE IyTEM BHEAPEHUA KUCIO-
poza). OH 3aKII0YAECTCSI B 6OMOaApaU-
POBKE KPEMHMsSI PA30IHAHHBIMU [IO
OOJBIION CKOPOCTH HMOHAMHU KHCJIO-
pO/1a, KOTOPBIE JIETKO BHEAPAIOTCA HA
OTHOCHTEJIbHO OOJIBIIYIO IJTyOHHY, I7I€
COEJJUHAIOTCA C aTOMAMH ITOJIJIOKKN
1 (HPOPMHUPYIOT CJION JJBYOKUCH KPEMHUSL.
OJ1Ha U3 TPYAHOCTEN COCTOUT B TOM, UTO
MPOXOXK/JIEHUE HOHOB KUCJIOPO/IA YEPES
KPEMHUI CO3/JA€T MHOKECTBO JIEPEKTOB,
U IOCJIE OTIEPAIINH TOBEPXHOCTD MTPUXO-
JIUTCSL TIHIATENIBHO MPOTPEBATH, YTOOBI
HUCIPABUTb HAPYHIEHUS KPUCTAJUIHNYE-
cKkom pemerku. EcTb u 6051ee cepbe3Has
po6JIEMA: BHEJPEHNE KUCJIOPO/A IIPOUC-
XOJIUT MEJVIEHHO M TTIO3TOMY OOXOUTCA
Hezemeso. HeyausurenbHo, 4yro IBM
ncnonbsyeT KH/I-TEXHOIOTIHIO TOIBKO
JUISL CAMBIX JIOPOTHX MUKPOCXEM.

HepaBHO 6BUIO NpUAYMaHO OoJiee
obicTpoe pemeHue. CHavana HM30/IH-
PYIOIIMHI CIOM OKCHJA (POPMHUpPYyETCH
HEMOCPEACTBEHHO Ha IOBEPXHOCTH
KPEMHHEBOU MOJJIOXKKH. IlmacTuny
IIEPEBOPAYMBAIOT OKMCIEHHON TTOBEPX-
HOCTBIO BHM3 1 HAKJIA/IbIBAIOT Ha JIPYIYIO,
HEOOPABOTAHHYIO MOJJIOXKKY. 3aTeM p
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OOJIBITYIO Y4CTh OKA3aBIIETOCSA CBEPXY
KPEMHHUA AKKYPATHO yIaJIsIOT. B pe3yib-
TATE OCTAETCA TOHKUIM CJIOU KPEMHUS
HaJ| U30JIUPYIOLIEH HPOCTOMKON OKCHU/IA,
JIEKAIIEIO Ha MACCHUBHON TNOJUIOXKKE,
06€CIEUYUBAIONMEN MEXAHUYECKYIO
MPOYHOCTb.

CnoxHee BCero OblIO pa3paboTaTh
METO/] TOYHOI'O (POPMUPOBAHMA CJIOEB.
Ero uzobpenu BO (ppaHIy3CKON KOMIIA-
HUU Soitec U Ha3Banu Smart-Cut («<YMHasI
peska»). OKHCIEHHYIO TTOBEPXHOCTH
MEPBON MOMIOKKM OOMOAPAUPYIOT
MOHAMH BOJIOPO/Id, KOTOPBIE IOPa3/10
ObICTpEE HMOHOB KHCJIOPOJAA BHEAPA-
FOTCS HA 33/JaHHYIO TIIyOMHY B JICKAITHA
HIDKE KDEMHMIA. A TIOCKOIBKY HOHBI BOJJO-
pO/a MOBPEXAAIOT MATEPUATT B OCHOB-
HOM B MOMEHT OCTAHOBKH, TO BHYTPH
Hero oOpasyercs BeCbMa XPYIKUH
cion. Ilocne Toro xak o6paboraHHasg
MO/IOKKA COEAUHAECTCA C MACCUBHOU
KPEMHHEBON IIIACTUHOM, €€ BEPXHAA
YACTBh JIETKO OTKAJIBIBAETCS IO OC/IA0JIEH-
HOM IVIOCKOCTH. OCTATOYHYIO IIEPOXO-
BATOCTb HETPY/IHO OTIOJHUPOBATD. [laxke
IBM Ttenepb UCHOJIb3YET METOJ Smart-
Cuf TIPU M3TOTOBJICHUU HEKOTOPBIX
OBICTPOAENCTBYIOINX YUIIOB, 4 (PUPMA
AMD 1IpeJIIONaraeT HUCIOJIb30BATh €r0
IIPY IIPOU3BO/CTBE HOBOI'O ITOKOJIEHUS
MHKPOIPOIIECCOPOB.

B niporiecc n3rorosaeHus YUnoB ObUIO
BHECEHO €IIE OJJHO BA’KHOE N3MCHECHHUE,
OKa3a/10Ch, YTO HEOOJBLIOE NPHUHYIN-
TEJIBHOE PACTKEHUE KPHUCTAIUIMYE-
CKOH pEeNIeTKH KPEMHUA (IIPUMEPHO HA
1%) 3HAYNUTEIBLHO YBE/IMYMUBAECT IOBIIK-
HOCTb NPOXOJANINX Y€PE3 HEE ATEKTPO-
HOB, 4TO, B CBOIO O4Y€pE/b, MO3BOJACT

—Pentfium —Pentium Il

— Pentium Il
= 100 — Pentium IV
=
o=
8 3 10—
o - |
o3 —— |
g 01—
o8 10 000
2 8,\ 1000
5832
F9<  100- —
S ® 2 L] —
<I< 10—
o0
~ 5 14 T
2
—_ 1000+
- =
o< El_
gg 100 — T
o
o
=
8 10 :
1995 2000 2005 2010 2015
[oa

MUKPOSAEKTPOHHAS SBOAIOUMS Ha mpumepe MMKpONpoLeccopoB Pentium
dupmbl Infel (cuHm). C yMEHblUEHMEM AAWHBI 30TBOPA 3AMETHO BO3pACTaEeT
ObICTPOAENCTBME N KOAUYECTBO TPOH3NCTOPOB B OAHOM KPUCTAAAE. B AGAbHENLEM
NOAYMPOBOAHUKOBAST MPOMBILUAEHHOCTb OYAET PA3BMBATLCSI MPUMEPHO B TOM XKe

Temne OKeATbI).

ITOBBICUTD OBICTPO/ICUCTBUE TPAH3UCTO-
poB. YTOOBI CO3/1aTh B KDEMHHU MEXd-
HHUYECKOE HANPSIKEHUE, €TI0 CBA3BIBAIOT
C JPYrUM KPUCTA/UIMYECKHM MaTEPH-
AJIOM — B JAHHOM CJIydae C KPEMHUII-
I€PMAaHUEBBIM CIUIABOM, HWMEIONIUM
HECKOJIbKO OOMBIMHUN IHIar KPUCTAJIIN-
YECKOU pPEmETKU. XOTA TEXHUYECKUE
JIETAJIN MCTIONIb30BAHNA 3TOU METOJUKHN
JIEPKATCA B CTPOXKAMIIEM CEKPETE,
MU3BECTHO, YTO TAKOM IO/IXOJ] UCIIOJIb-
3YIOT MHOT'HI€ U3rOoTOBUTENN. Hanpumep,
dupma Intel NpUMEHAET HANTPAKCHHBINA
KPEMHMH B yITy4IIEHHON BEPCHUH ITPOIIEC-

OB30OP: MEHBLLE, BbICTPEE, AYYLUE

B 2000r

MOAYMPOOBOAHMKOBAS MPOMBILUAEHHOCTb HAYAAQ MPOU3IBOAUNTb

HOHOYUMbI C 9AeMeHTAMM MeHbLUE 100 HM. CeroaHs X MOXHO HAMTU B OBbIYHOM

HACTOAbHOM KOMIMbOTEPE.

* MMHUATIOPU3ALMS SAEMEHTOB MPUBOAMUT K CHUKEHMIO UX YAEABHOM CTOMMOCTM
1 MOBBILLEHNIO BICTPOAENCTBUS. CErOAHS HO OAHOM YMME PA3MELLAIOT CBbILLE
50 MAH. TPQH3UCTOPOB, A YEPE3 HECKOABKO AET B TUMMYHOM MUKPOMPOLIECCOPE

nx 6yaet B 10 pa3 GoAbLLE.

* CeroAHs U3roTOBAEHNE UHTErPAABHbBIX MUKPOCXEM HEMBICAUMO 6E3 MCMOAB3O-
BAHWSI HOBbIX MATEPUAAOB 1 MEPEAOBBIX MHKEHEPHBIX METOAOB, B 3HOYNTEALHOM
CTEeneHN U3MEHSIIOLLMX TDOANLIMOHHBIV MPOLLECC MPOW3BOACTBA.

copa Pentium IV, Ha3BAaHHOU Prescott
U IIOCTYIHMBIICH B HPOAAXKY B KOHIIE
IIPOIIJIOTO FO/IA.

«Aoporasi, 1 YMEeHbLUMA
AAeMEeHThl...»
3a mocJIeTHUE T'OJIbl ObLIA 3HAYUTEIBHO
YCOBEPIIEHCTBOBAHA KOHCTPYKLIHS ITOJTY-
[IPOBOIHMKOBBIX IIPHOOPOB, U3 KOTOPBIX
COCTOSIT MHTETPAJIbHBIE MHUKPOCXEMBI.
IepBpiii mar Npy U3roTOBJIEHUH TPAH3U-
CTOPOB OY/IYIIETO YHIA — BEIPAIUBAHUE
Ha MOBEPXHOCTH MOMJONKKU TOHKOTO
CI0s1 JUOKCH/IA KpeMHUsA. KpeMHUEBYIO
IJIACTHHY TOABEPTAIOT BO3AEHCTBUIO
KMCJIOPO/IA M BOZISHOTO T1apa, YTOObI OHA,
rpy60 roBopsi, 3ap;kasesia (OKUC/IMIIACS).
OKCHIHAST KOPKA IIPOYHO CLEIUISIETCS
C KPEMHHEM, U ATOMAM KMCJIOPOJIA, HEOO-
XOAMMBIM U151 AAJIbHEUIIETO OKMCIIEHHS,
NpUXoANTCsA AUPOYHIUPOBATE CKBO3b
Hee, YTOObI JOCTUTHYTh PACIIOJIOXKEH-
HOTO INTy6sKe CBesKero KpeMuus. Jnddy-
3Us IPOTEKAET IO CTPOr'O ONPEJIETIEH-
HOMY 34KOHY, UTO IO3BOJIIET CO3/1aBATh
CJIOW OKMICH 33JaHHOM TOJIIIUHBL

K coxaneHuio, OKCUJHAsA IUIEHKA,
M30/IMPYIONIAsl 3ATBOPBI TPAH3UCTOPOB

13 B Mupe Hayko
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INTEL (micrograph); BRYAN CHRISTIE DESIGN (illustration)

HHDOPMALMOHHBIE TEXHONOTHH

B COBPEMEHHBIX YHIIAX, JIOJDKHA ObITh HE
TOJIIIE HECKOJBKUX aTOMAPHBIX CJIOEB,
U IIO3TOMY OYEHb TPYJHO OOECHEYUTD
HaJIeKHOE ee HaHeceHue. /1e/1o B TOM, 4TO
C YBEJIMYECHHUEM TOJIIUHBI OKCH/IA YMEHb-
IIAETCA €MKOCTD 3aTBOPA. BeI cipocnre:
pasBe ITO IIOX0? B 1TaHHOM citydae — fa.
Ecny aTa €MKOCTh OKAXKETCS CJIMIIKOM
MaJIEHBKOM, TO 3JIEKTPHUYECKOIO 3aPs/Ia,
WHJYIIMPYEMOI'O 3aTBOPOM B JICKAIIEM
O/l HUM KPEMHHH, OKAKETCA HETOCTA-
TOYHO 151 OO€CNIEYEHNS IIPOBOJUMOCTH
KaH4J1a TPAH3UCTOPA.

YTOObI M30IUPYIONIUHI CJIOH MOKHO
ObUIO CJIeNaTh TOJIE U IPOYHEE, €TO
HYKHO H3TOTABJIMBATbL M3 BCIIECCTB
C BBICOKOM JM3JICKTPUYECKON MPOHHU-
LIAEMOCTBIO, TAKUX KaK OKCHJ] radpHus
WIHA TUTAHAT CTPpOoHLMA. OAHAKO HAHE-
CTM TAKOH MaTEPUaJl HA MOBEPXHOCTD
KPEMHMUA I'OPA3/I0 CJIOKHEE, YEM ITPOCTO
OKUCIUTD ee. [IpuxXoauTCcs NPUMEHATD
TAK HA3BIBAEMBIA METOJI HAHECCHUSA
ATOMAPHBIX CJIOEB, B KOTOPOM MCIIOJIb-
3YETCs I'a3, COCTOAMMMI N3 HEOOJIBIITNX
XOpOHIO NPHUIMIAIOIUX
K KPEMHMIO, HO HE CIEIUIAIONMXCA IPYyT
¢ apyrom. CHa4aaa Mo/JIOKKY HOABEP-
rafoT BO3AEUCTBUIO TOrO Ira3a B Tede-

MOJICKYJI,

HHEC TOBOJIBHO [UIUTCJIBHOT'O BPEMCHU,
4TOOBI OH YCIIET OCECTb HA BCEH MOBEPX-
HOCTH IUIACTUHBL IIpy mocneayiomen
06pabOTKE BTOPBIM T'a30M, KOTOPBINI
pearupyer ¢ HepBbIM, (POPMUPYETCS
CJION TIOKPBITHS BBICOTOH B OZHY MOJIE-
KyJ1y. IToouepe/HO oABEPras MOJIOKKY
BO3/IECUCTBUIO OOOUX TIa30B, CJIOH 324
CJIOEM HAHOCAT U30JIATOP TpebyeMori
TOJIIHUHBL.

Tenepb HEKOTOPBIE YIACTKH IUIEKTPU-
YECKOT'O CJIOA JIOJLKHBI OBITH BHIBOPOYHO
Y/AJICHBI, YTOOBI TOJYYMUICS PUCYHOK,
OTIPEAEAIONUN TOIOJOTUIO MHKPO-
CXEMBL [IJIs1 3TOrO NPUMEHSIOT (hOTONU-
TOrpadHIO: CO34AI0T (POTOrPAPUIECKYIO
Macky ((poTomadIoH), KOTOPYIO 3aTEM
MPOCIUPYIOT HA TOJIOKKY, ITOKPBITYIO
CBETOYYBCTBUTEJIbHBIM BEIIECTBOM —
(porope3ncToM. XUMHUECKOH 06padoT-
KOI Y TOPAYEH CYIIKOH 33aKPEIVIAIOT HE
MOABCPTITIHNIICA OCBEHICHUIO (poTOpe-
3HCT, KOTOPBIH 3aLIUIIAET TEMHBIE OOIa-
CTH PUCYHKA Ha O0JICE MO3IHUX CTAIUAX
XUMHUYECKOT'O TPABJICHUS.

PaHbIE CYUTAIOCH, YTO JTUTOTPAdUL
HE TOJUTCS JUIsl U3TOTOBJICHUS JICTANICH
MEHBIIIE JUIMHBI BOJIHBI UCIOJIb3yEMOI'O
cseTa. OIHAKO CEHYac 3JIEMEHTBI C Pa3-
Mepamu 70 HM 6€3 TpyAa CO3JAI0TCSA
C TIOMOUIBIO Y/IBIPA(PUOIETOBOIO U3JTyde-
HUS C JJTMHOM BOJIHBI 248 HM. METO/bI 1
YCTPOICTBA, TPUMEHSIEMBIE JIJIs1 PEIICHHS
TAKUX 33/1a4, Ha3bIBAIOTCA MYJPEHO —
ONTHUYECKAsA KOPPEKIIUA MUKPO3a30POB,
MACKH C (pA30BBIM C/IBUTOM, SKCHMCPHBIC
J1a3epsl, — HO OCHOBHAs WJICS MPOCTA,
IO KpariHen Mmepe, B npuHnuie. Korpa
pasMep 37EMEHTOB CTPYKTYPbI MEHbIIIE
JUINHBL CBETOBOU BOJIHBI, UCKAXEHUA,
BO3HUKAIOIINE BCIECTBUE ONTUYECKOM
JUMPAKIIUYU, MOXHO 3aPAHEE PACCUU-
TATh U y9ECTh. 3ATEM OCTAETCS C(POPMHU-
pOBaTb MACKy TaKOH (POPMBI, UYTOOBI
C ydeToM JU(MPAKIMU OHA TO3BOJIAIA
MOJIyYUTh HA KPEMHUM HY)KHOE N300pa-
skeHue. [IpeAmnosokuM, HAM HYKCH
PSAMOYTroabHUK. Ecin 61 Macka Obuia
IIPOCTO MPAMOYTOJBHOM, ANU(PPAKIIHSI
BbI3BaIa ObI CUJIBHOE CKPYIJIEHUE YIJIOB.
Ho ecnu BBINOTHUTHL MIAGJIOH B BUJIE

KOCTH, TO €r0O HNPOEKIUs Oy/IeT O4YCHb
ITOXO’Ka HA MIPSIMOYTOJIbHUK.

Taxo¥ NoAXo/1 MO3BOJIAET U3TOTABIIN-
BATh TPAH3UCTOPHI C IJIEMEHTAMH HE
6osbie 50 HM, UCIIOIb3YSI CBET C JVIMHOM
BOJIHBL 193 HM. OJTHAKO METOJBI IIOIIPA-
BOK Ha JIU(MPPAKIIUIO TPUMCHHUMBI JINIIb
JIO OIpezieIeHHOTro mpejena. [Toaromy
y4eHbIe PabOTaIOT HAJ] HOBBIMU CIIOCO-
6aMu (GOPMHUPOBAHUSA H300PAKCHUN
c eme 60J1e€ BBICOKMM Pa3PELIEHUEM.
BecbMa MHOTOOOGEMIAOIIUM BBITJISIJIUT
IePEXOZ K UCITOIb30BAHUIO CBETA C €IIIe
MEHBIIEN JJIMHON BOJIHBL. ACTPOHOMBI
OKPECTWIH €TI0 MATKUM PEHTTEHOBCKHUM
HU3JIy4CHHUEM, HO MBI OyJIEM Ha3bIBATb
€r'0 JKECTKUM YIBIPAPUOTIETOBBIM U3JLY-
4EHHUEM, NPUJCPKUBASICh TEPMHUHOJIO-
I'MH, TIPUHATON B IOJYIIPOBOJHUKOBOM
IIPOMBIIIJIEHHOCTH.

ITpuMeHeHUE TUTOTPADHUU C FKECTKUM
YABIPadHOICTOM O3BOJISIET YMEHBIIIUTD
Pa3Mepbl 9JIEMEHTOB Ha IOPAAOK, HO
COIPSDKEHO C HEBEPOSTHBIMU CJIOKHO-

crsimu. OTIBITHBIE OGPA3IIBI TEXHOJIO-
IMYECKUX CHCTEM, PACCYUTAHHBIX )

NMOAEBOW TPAH3UCTOP

BA3OBbI  SAEMEHT

3arBop

bBokoBow pasaeAnTeEnt
(cnemncep)

70 Hm

1,5 Hm

MecTok

KpemHreBast TOAAOXKKO

MUKponpoLueccopa —
NMOAEBOW TPAH3NCTOP, KOTOPLIN AENCTBYeT KAK
NPOCTON BbIKAIOYATEADL. [IPUAOXKEHHOE K 3aTBOPY
HAMPSHKEHNE MHAYLIMPYET SASKTPUYECKUIN 3apsia,
BAAroaapst KOTOPOMY KAHOA MPOMYCKAEeT TOK OT
MNCTOKA K CTOKY. MoV AOCTATOYHO MAABIX PA3MEPOX
30TBOPA TAKOW TPAH3UCTOP MOXET BKAIOHATHCS
M BBIKAKOYATLCS MUAANAPABI PA3 B CEKYHAY.

I

o+ttt

KaHan

HAHOTPAH3MCTOP
MEePBOro MOKOAEHMS]
dupmbl Intel.

_._'N

OKCUAHOS N3OASILLASI
le]j:lelele]
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HHDOPMALMOHHBIE TEXHOROTUM

BA3OBbI/ MPOLIECC N3rOTOBAEHNA MUKPOCXEM

KPYIAAS KPEMHWEBAS MAACTVIHA — OTRPOBHAS TOYKA MHOFOCTYMEHYATOrO MPOLECCA M3rOTOBAEHNS YMMOB, B XOAE KOTOPOTO
CO3AQIOTCS TPAH3UCTOPbI U MEXCOEAUHEHUS. AAT GOPMUPOBAHKST CAOXKHBIX MHOTOCAOWMHBIX CTPYKTYP MOKA3AHHBIE HUXE
MPOLEAYPbI NPU HEOBGXOAMMOCTU MOBTOPSIKOTCSI MO HECKOABKY PO3.

BA3OBbI/ NPOLIECC U3rOTOBAEHUS MUKPOCXEM

1. MoBEpPXHOCTb MAQCTUHbI
(MOAAOXKKIM) OKUCASIKOT MAPOM
(KPQCHBI CAOM).

2. Ha OKMCAEHHYIO MOAAOXKKY
HaHocCAT doTOPE3NCT
(TEMHO-CUHUI CAOW).

KpemHreBas naacTHa

dotopesunct

YCOBEPLLUEHCTBOBAHHOE MPON3BOACTBO MUKPOCXEM

HanpshkeHHbI KPEMHWIA
CnAQB KPEMHUSI C FePMaHeM

Ookeua

XOPOLWWX PE3YABTATOB
MOXXHO AOBUTLCS, UCTMIOAB3YSI
MOAAOXKKY C YTAYGAESHHBIM
CAOEM OKMCU 1 TOHKOM
MAEHKOWM HAMPSKEHHOTO
KPEMHWSI HQ NMOBEPXHOCTU.

QOxenp

KpemH1eBas MoAAOXKKa

U3OBPAXXEHME HA MOAAOXKE

N3OBPAXEHUE HA MACKE

3. M1306parkeHme NepeHocuTCs
C MACKM HO MOAAOXKKY
AMTOrPaAdUNYECKNM
Ccrnocotom.

dotopesunct

4. XvMmmyeckas o6paboTka
1 OTKUT 3AKPENASIIOT
HE3KCMOHUPOBAHHbIN
doTopesncT.
HesakpenAeHHbIn
$OTOPE3NCT YACASIOT.

OoKkena

il

NMPUMEHEHIE COBPEMEHHBIX METOAOB KomMneHcaupmm ANPPROKLMOHHBIX
2hPEKTOB MO3BOAIET CO3ACBATH C MOMOLLBIO GOTOAUTOrPAGUM SAEMEHTbI
MeHbLLIE AAVHBI BOAHBI CBETA, UCTIOAB3YEMOTO MPW MPOELMPOBAHNA
TOMOAOTUM CXEMBI. [PV OMTUHECKOM KOPPEKLMM MUKPO3A30P0B CAOXKHBIN
pPUCYHOK GOTOLLABAOHA (CAEBQ) ACET HETKOE U3OBPHKEHNE SAEMEHTOB
Ha yvne (Crpasq).

MEPEA NMPOMBbIBKOM MNOCAE NPOMbIBKU

5. HesawmieHHas
$OTOPE3NCTOM OKNCH
BbITDOBAMBAETCS XMMUYECKUM
CnocoboM. 3aTem yAQAIIOTCS
oCTaTKkM GOTOPEINCTA.

6. BHeAPSISICb B MPOTPABAEHHbBIE
YYACTKM, MOHBI GOPMUPYIOT
nepexoAbl CTOKA U UCTOKA.

Mepexoa

7. Ha nocaeAytowpx CTaamsx
C MOMOLLBIO AUTOTPADUM
AOBABASIOTCS METAAAMYECKIE
KOHTQKTI.

C YMEHBLWEHVEM pa3mMepoB SAEMEHTOB YAQASITb GOTOPE3NCT

1 OTXOAbI TOABAEHMS (CAEBQ) CTAHOBUTCSI BCE TPyAHEe. HO ABYOKUCH
YIAEPOAQ B CBEPXKPUTNHECKOM COCTOSIHNM MPOHNKAET B CAMbIE
TPYAHOAOCTYMHbIE MECTA U YAOASIET HEHYXKHbIE YACTULLbI, HE OCTABASIS
NocAe Cebs1 CAEAOB HYACTAILLEN KMAKOCTU (CrPaBQ).

AO BOCbMW YPOBHEW MexcoeanHeH i
CB$13bIBAKOT MUAAVOHbI TOAH3MCTOPOB

B TUMMYHOM MUKPOMPOLIECCOpe. AMOMUHUN
YCTYMUA MECTO MEAM, KOTOPYIO FOPA3A0

MeTanAn4ecKnii KOHTaKT

§+5 78 ;
| R W | TpyaHee HaHoCHTb Ha uuin, OAHAKO ee
MCTMIOAB3OBAHME MO3BOASIET MOBLICUTL
HOAEKHOCTb MepeAQUM CUTHOAOB

1 BbICTPOAENCTBNE MUKDOCXEMBI.

KpeMHneBas moAAOXKKa
3000 Hm
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BRYAN CHRISTIE DESIGN

HHDOPMALMOHHBIE TEXHONOTHH

HA JUIMHY BOJIHBI 13 HM, IPEACTABIIAIOT
COOOI HACTOSIIEE UY/I0 TEXHUKU, BOILJIO-
IEHUE I'€HUs MHKEHEPHOI MBIC/IH.

IToCKOMBKY BCE MaTEPHAbl CHUIBLHO
ITOIVIOUIAIOT B IAJIBHEN YIBTPa(HOIeTO-
BOHM OOIACTH, B NPOEKIIMOHHBIX KaMe-
Pax HEIb34 UCIIOIb30BATH JIMH3bI, KOTO-
pbl€ B JJAHHOM CJIy4d€ OKa3bIBAIOTCS
NPAKTHYECKU HENIPO3PAYHbIMHU. BMecTo
HUX IPUXOJUTCS NPUMEHATh 3€PKaia
CJIOKHOU (POPMBL ITO TOM k€ NpUYNHE
HE TOJSITCSI OOBIYHBIC CTEKITHHBIE (DOTO-
a6/I0OHBI, KOTOPBIE 3AMEHAIOT MACKAMH,
MIOIVIOIAIONIMMM 1 OTPAKAIOIUMHU JKECT-
KO€ yIbTpadHuOJIETOBOE H3JIy4EHHUE.
B nporecce uX M3roTOBIEHUS HAHO-
CATCS IECATKU CJIOEB MOJIMOJIEHA U KPEM-
HUS TOJIUHOMW BCETrO0 B HECKOJIbKO
HAHOMETPOB Kaxabid. [lonmydennas
MHTEHCUBHO OTPaXKalolas IOBEPX-
HOCTb IOKPBIBAE€TCH XPOMOM, KOTOPbIH
B HY>KHBIX MECTAX IOIJIOIIAET CBET.

Pagymeercs, murorpauyueckas Macka
HE JJOJDKHA CofiepKaTh Aedpekros. Ho mpu
TAKUX MaJIEHBKMX JITMHAX BOJIH OOHa-
PYKHTb MX COBCEM HE MPOCTO. YUEHbIE
U UHXXCHEPbI MHOI'MX CTPaH 6bIOTCST
HaJ PCUICHHUCM HOHO6HBIX TEXHHUYCCKHUX
po6IIEM, KOTOPBIE HEOOXOIUMO ITPEOJIO-
JIETD, IPEXKE YEM XKECTKOE yaBIpauoIe-
TOBOE M3JIy4EHUE HAYHET NPUMEHATHCS
B MPOMBINUIEHHOCTH. A IIOKA U3I'OTOBU-
TEJI HAHOYHUIIOB BBIHYK/ICHbBI YIUTHIBATH
BO3MOKHOCTU OOBIYHON JMTOrpadun
U IPOEKTHUPOBATDH JIEMEHTHI C pa3Me-
pamu He MeHbIe 50 HM.

ITocne mpoenupoBaHud (oTomad-
JIOHA Ha CBETOYYBCTBUTEIBHYIO IIJIEHKY
HY)KHO V/IaJHUTh 3KCIIOHHUPOBAHHBIC
YYaCTKH (POTOPEZUCTA U TAK BBITPABUTH
HE3AIUIIEHHBIA MaTEPUAJ TOJIOXKKH,
YTOOBI HE 3ATPOHYTH CMEKHBIE OOJIACTH.
3aremM HEOOXOJUMO CMBITh (POTOPE3UCT
U OCTATKU MPOAYKTOB TPABIECHUS —
Ob6BIUHAsA 32Ja4d, KOTOPAs 3aMETHO
YCJIOKHSCTCS IIPYU YMEHBIICHUH PA3Me-
POB 3JIEMEHTOB.

IToj; MUKPOCKOIIOM MHUHHMATIOPHBIE
JIETAIM YUIId HATIOMHUHAIOT BBICOKME
TOHKHE HEOOCKPEOBI, Pa3/ICICHHbIC
V3KUMHU pacClieJIuHaMu. I[Ipu Takux
MacmTadbax TPAJAUIUOHHBIE IIPOMBI-
BOYHBIE JKHJIKOCTH JIEUCTBYIOT KaK
BA3KME MPUIMBHBIE BOJIHBI, pA3pyIla-

HAPESAHUE MUKPOCXEM

TEXHOAOTVST «KPEMHUI HO AUSAEKTPUKE?, MO3BOASIIOLLIAST 3HAYUTEABHO YAYULLUTD
XAPAKTEPUCTUKM MUKPDOCXEM, CTAOAO AellieBAe N NPOoLLLe 6/\c1rvops1 MEeToAMKE
Smart -Cut, pa3pabotaHHOM GPaHLLy3cKkon drpmom Soitec.

MoanoOXKa A
- =
5 : ’

MoaAOXKa B

5. MoANOXKKN PACLLENASIOTCS MO
OCAGBAEHHOMY CAOHO, 1 BEPXHSISI
YACTb YAQASIETCSI.

1 MOAMPOBKA.

1. MpoLecc HAYMHAETCS C MOAYHYEHUS ABYX KPEMHUEBLIX MTOAAOMKEK.

\ OKUCAEHHOS MOBEPXHOCTH

VoHbI BOAOPOAQ P

4. TlocAe OUYNCTKM MOBEPXHOCTL
MOAAOXKM A CKpenAsieTcs C
MOAAOXKOW B.

6. O6pPABOTKY 30BEPLICIOT HArPEBAHME

2. MoBEPXHOCTb MOAAONKKM A (MOKA3AHA!
B CEYEHMN) OKUCASIKOT FOPSIHMM MAPOM.

3. VloHbl BOAOPOAC MPOHUKAIOT Yepes
MOBEPXHOCTb 1 CAEMKA OCAQBASIOT
CAOW MOA OKUCHIO, 3ATEM MOAAOXKKY
NepeBopPaYMBaIOT.

IOIME XPYIIKYIO CTPYKTYPY U 3a/1€PKHU-
BAIOU[UECA B y3KUX HAHOCKOIIMYECKUX
KAHbOHAX.

B 1990-x rr. corpyanuku Jloc-
AJIaMOCCKOH HAaIlMOHAJbHOU Jjabopa-

OB ABTOPE:

TOPUU NPEJIOKWIN HCIOIb30BATD
JUISL TIPOMBIBKUA IEPETPETYIO KUJIKOCTb.
HanpuMmep, yIieKUcIbli ra3 Ipy 3Hade-
HMSAX JIABJIEHUA M TEMIIEPATYPDI, HAXO-
JISIIIIAXCST  BBIIMNIE TAK HA3bIBAEMOM p

A>H XaryecoH (G. Dan Hutcheson) — npeanaeHTt dupmbl VLS Research, Inc., kotopast
30HUMAETCS SKOHOMUYECKNUM QHOAM3OM MOAYMPOBOAHNKOBOM MPOMbBILLAEHHOCTU.
XAT4eCOH MOAYYMA CTEMEeHb MArMCTPa MO SKOHOMMUKE B YHMBEpPCUTETe LWTATA
KaandopHus B CaH-Xoce. OH pa3paboTaA HECKOABKO MATEMATUHECKMX MOAEAEN,
MOMOTQIOLLX MPON3BOANTEASIM MOAYMPOBOAHUKOBbIX YCTPOWCTB OLLEHMBATL MPEACTO-
siLme 3aTPAThl M OMTMMAABHO MOABUPATE O60PYAOBAHME.

B Mupe Hayku




HHDOPMALMOHHBIE TEXHOROTUM

HAHECEHME ATOMHbBIX CAOEB
MO3BOASIET CO3AOBATL YPE3BLIYAMHO
TOHKME MOKPLITAS. TTOBTOPSISI
OMUCOHHYIO HXKE MPOLIEAYPRY,
MOXHO KOKABIN PA3 YBEAUYNBATL
NX TOALLMHY HO OAHY MOAEKYAY.

‘M :'— TeTpaxAOPUA LUPKOHMS

Xnop ; J£
9y - LinpkoHnin
> I

1. NoBEPXHOCTb MOABEPrAETCS
BO3AEMCTBUIO TETPAXAOPUAC
umpkoHma ZrCl,.

MMM LLLK

2. Monaekynbl ZrCl, npuavnatot
K MOBEPXHOCTU, HO HE
CBSI3bIBAIOTCST APYT C APYTOM.

Boaa

Boaopoa e Kucaopoa

W Py
0 2 38 3 3

3. TTOKpPbITASI NOBEPXHOCTb
NOABEPraeTcsl BO3AEUCTBUIO
BoAsHOro napa H,0.

ANOKCUA LIUPKOHNS

4. ZrCl, Ha NOBEPXHOCTN pearnpyet
C Bopow H,0O, obpasys Toebyembin
CAOW ANOKCUAQ LMPKOHMS ZrO,,
TOALLHOW B OAHY MOAEKYAY.

KPUTHYECKOI TOYKH, BEJIET CEOA TTOYTH
KaK JKUJIKOCTb, HO COXPaHAET HUBKYIO
BA3KOCTb. CBEPXKPUTHYECKAA [IBYOKHCh
yrjepoja JErko NPOHUKAET MOJ
YACTULBl U yJAIsIeT UX 3(PPEKTUBHEE
J1I060r0 JKU/IKOIO XUMHKaTa. Bosee Toro,
CMEINIAB €€ C MOAXOAAIINM PACTBOPUTE-
JIEM, MOXKHO 6€3 TpyZa YAUIUTb (POTO-
PE3UCT. A KOIZia NIPOMBIBKA 3aBEPIICHA,
JIOCTATOYHO TIOHU3UTH JABJICHUE [IO
ATMOC(EPHOTO, ¥ TEPErPETas KUJKOCTh
TYT K€ UCITAPACTCA U YICTYIMBACTCA, KaK
OOBIUHBIN I'a3.

OunIEeHHAs U BBICYIIEHHAS IOJJIOKKA
rOTOBA K CO3/JaHHIO MCTOKOB M CTOKOB
B YIVIyOJIEHUAX MO O6€ CTOPOHBI OT
3aTBOPOB TPAH3UCTOPOB. OHN POopMU-
PYIOTCs IIyTEM BHEIPEHUS B KPEMHMI
MIPUMECEH, TPEBPALAIONIMX €TI0 U3 TTOJIy-
MIPOBOJHHUKA B IMPOBOJHUK. OO6BIYHO
MMOBEPXHOCTbh KPEMHHA OOCTPEIUBAIOT
MOHAMH MBINIbSAKA WIK 60pa. 3aTeM NX
HYKHO aKTHBUPOBATH, T.€. COOOIIUTb UM
3HEPIrUI0, HECOOXOAUMYIO J/IJII BKIIIOYE-
HMS B KDUCTAJUIMYECKYIO PENIETKY. AKTU-
BalMs CBOJIUTCHA K CUJILHOMY HAIDEBY,
KOTOPBIA 32494CTYIO BBI3BIBACT HEXKEIA-
TEJIbHYIO AUMY3UIO MBIIbAKA U O0pa
B TOJIIY KDEMHUSL.

YTOOBI M30ABUTHCA OT 3TOrO MOOOY-
HOro agdeKra, TeMIEPaTypy CIACAyeT
YBEJIMUUBATD IOCTATOYHO OBICTPO, YTOODI
YCHEBAJ HArpeThbCsd TOJBKO TOHKUI
CJIO HA TIOBEPXHOCTH, KOTOPBIA 3aTEM
OBICTPO OCTBIHET CaM 110 cebe. B cospe-
MEHHBIX CUCTEMAX CKOPOCTb MOJbEMA
U CHMKEHUSA TEMIIEPATYPBI COCTABJIAET
TBICSYM TPAAYCOB B CEKyHAY. OJHAKO
ATOMBI MBINIbSAKA M 60pa JudPyH u-
PYIOT CJIMIIKOM OBICTPO, Mi3-32 YETO TIEpe-
XOZIbI IOJTYYaIOTCs TOJICTBIMM M OBICTPO-
JIENCTBHUE TPAH3UCTOPOB CHMKAETCS.
Bnpouem, pemenune mpoOIEMBI yXKe
€CTh Ha YEPTEXKHOM JOocKe. Peub ujger
O J1A3€PHOMN TETUIOBON O6PA0OTKE, KOTO-
past IO3BOJISIET U3MEHATDH TEMIIEPATYPY
CO CKOPOCTBIO /10 5 MJIPJ. I'DaZyCcoB
B CEKYHJy M NPAKTUYECKH MOJHOCTBIO
MIPEIOTBPAIATD HEXKEIATEIbHYIO U dy-
3u10. Bckope 3Ta TexXHOMorus Oyjer
BHE/IPEHA B IIPOMU3BO/ICTBO.

YacTto B COCTAB MHUKPOCXEM BXOJAT
MMWIJIMOHBI KOHZEHCATOPOB, 00Pa3yIo-
MUX JIMHAMUYECKYIO HAMATh C IIPOU3-

BOJIBHBIM JIOCTYIIOM (DRAM). B mocnen-
Hee BpeMsA OHHU CTAJIXM HACTOJIbBKO
MJICHBKUMH, YTO UX CO3/dHHUE JOCTA-
BJIICT HE MEHBIIE XJIOMOT, 4YeM (POPMU-
pOBaHME TPAH3UCTOPHBIX 3ATBOPOB.
[ToaTOMY mpU IIPOU3BOACTBE ITOC/IC/-
HETO IMOKOJIEHUA DRAN-91TIOB IIPUMEH -
JIOCh HAHECEHHME ATOMAPHBIX CJIOCB.

Xopoluo 3a6biToe ctapoe
Cneayiomu 3Tan U3rOTOBICHUS YUId —
COEIMHEHUE BCEX 3JIEMEHTOB MEXIY
cobor. CHavasma HAHOCUTCS HU3O0JIHPY-
IOIIUH CJIOW CTEK/IA, HA KOTOPOM IeYa-
TAETCS W NPOTPABIUBACTCI PA3BOJKA.
3aTeM yriyoIeHNUs 3arOIHAIOTCA METa-
JIOM, OOPA3yIOIIUM IIPOBOAHUKM. [Tpore-
JIypa TIOBTOPSIETCSI HECKOJIBKO Pa3 It
CO3[aHUS OT HIECTH O BOCBMH CIOEB
MEPEKPENTUBAIONNXCA MEKCOCTUHEHHE.
XOTs B HONYIIPOBOJHUKOBOU IIPOMBIIII-
JIEHHOCTH UX TPAJAUIIMOHHO [JEIal0T
13 AJIIOMHUHUYsA, B IIOCJICAHHC I'OJObl OH
YCTYIAET MECTO MEJH, KOTOPAs TO3BO-
JIIET MUKPOCXEMaM paboTaTb ObICTpEe
1 06ECNEeUNBACT HAJEKHYIO Iepejady
curnaa. K coxaneHuIo, Me/ib 3arpsa3HseT
HEePEXOAb], U UX IIPUXOJUTCA 3AMIUIIATD
TOHKHUMH HPOBOJAAIIMMU OGaPbEPAMH,
HE 3aMEUIAIONTNME paboTy duIa. 3/1eCh
CHOBA Ha IIOMOIIb IPUXOJAUT METO/L
OCAXK/IEHUS OJJHOATOMHBIX CJIOEB.
OJJHAKO TPY/AHEE BCErO OKa3aJ0Ch
HNPUIYMATh HAJEKHBINA CIIOCOO HAHECE-
HUA MCOH. Bbu10 UCIBITAHO MHOXKECTBO
MEPEAOBBIX TCXHOJIOTUYCCKUX I1OJXO-
JIOB, HO HU OJIUH HE MO3BOJIHII JIOOUTHCS
HY’KHOT'O pe3ynsrarta. Torga oTyasBiim-
€Cd CHELUANINCTDI /B penIn UCIIpo-
OOBATb OJJMH CTAPUHHBIA METOJL — JJIEKT-
POJMTHUYECKOE OCAKAEHUE, IIOCIE
KOTOPOI'O OCTA€TCs HEPOBHAs ITOBEPX-
HOCTb, TPEOYIOIIAs [TOCIIE/IYIONIEH 06pa-
60TKH. CrIEIUaIMCTAM HOIYIIPOBO/IHHU-
KOBOM TIPOMBIIIVICHHOCTH, CIIPABCINBO
03260YE€HHBIM YUCTOTOH IIPOU3BO/ICTBA,
MBICJIb O IIOJTMPOBKE KPUCTAILIIA MUKPO-
CXE€MBl a0pa3WBHBIM MaTEPHAIOM
Ka3a/14Ch HACTOSIIIUM CBATOTATCTBOM.
[TosTOoMy umHKeHepam [BM TIpUXOau-
JIOCh NIPOBOJIMTH UCCIEAOBAHUS 3TOIO
cnocob6a BTaHE OT HadalbCTBAa. Ko
BCEOOIEMY BOCTOPI'Y OHU OOHAPYKHUJIH,
YTO ITOCJIE NOJIMPOBKU MOIOKKA CTAHO-
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HHDOPMALMOHHBIE TEXHONOTHH

AUNTOTPAPUSA B XKECTKOM YABTPADPUOAETE

1. VHdpakpacHoe
AQ3EPHOE U3AYUEHME
B3AMMOAEMNCTBYET
C OBAGKOM KCEHOHA
1 CO3AQET NAT3MY,
KOTOPAST UBAYHAET B
LUIMPOKOM AVAMNA30HE
AAVH BOAH.

Aazsep

HO MOCKY.

OBAAKO KCEHOHA

M30rHyToe 3epkano

OBbIYHbIE AVIH3bl CUABHO NOTAOLLLAKOT CBET AQABHETO
YABTPOKOPOTKOBOAHOBOTO AMAMA30HA, UCMOAb3YEMbIN

AASI IEYATU BAEMEHTOB C pa3MepaMu MeHee 50 HM.
[MoaToMy B BYAYLLEM B AUTOIPADUHECKMX CUCTEMOX BYAYT
MPUMEHSTECSI MHOTOCAOWHbBIE 3€PKAAA AAST GOKYCU-

POBKM YXECTKOTO YABTPADUOAETOBOIO M3AYHEHWS MACQ3MbI

V' YMEHbLLUEHWS PA3MEPOB M30BPCHKEHMISI, MPOSLMPYEMOro
C MOCKU. 3A€Cb NMOKA3AH OAMH 13 BAPUAHTOB AUTOTPadU-
4eCKOWM YCTOHOBKM FOAACHACKOW drpmMbl ASML.

Macka

Ayd

MPSIMOYrOAbHbIE
3ePKAAC

2. V130THYTbIE U MPSIMOYTOALHbIE
MHOFOCAOWHbIE 3€PKAAT
OKYCUPYIOT U3AYHEHME HYXKHOM
AAVIHBI BOAHBI Y HOMPOBASIKOT €ro

Kpyrable 3epkana

MHOFOCAOMHOE
3EPKAANO

Kapkabih caom
OTPOKAET AULLb
MOAYIO HOCTb
NOACIOLLETO HO
Hero ceeta. OAHAKO
113 HECKOABKUX
CAOEB MOAYYOETCS
abdeKTUBHbIN
OTPOXKATEAb.

3. TornoAorvst MMKPOCXeMbI
npoeunpyertcs!
C MQACKW HO KPYTAble
MHOTOCAOWHbIE
36PKAAQ, YMEHBLLIAIOLLIE
M306paKeHne B 4 pasal.
3aTEM OHQ HECKOABKO

[Pa3 SKCMOHMPYeTCS

HQA PA3Hble YYACTKM

MOAAOXKW, KOTOPBIM

NPEACTOUT CTATb

YMNaMU.

MoAAOXKKO

BUTCs 60JI€€ IPUTOTHOH 1A IUTOT PahU-
YECKOI'0 HAHECEHMSI PHUCYHK4, TAK KaK
C €€ MOBEPXHOCTH MCYE3AI0T HEMPHUSAT-
HBIE JE(PEKTHL.

Tak MBI €111 pa3 YOEKAAEMCs, UTO yCTa-
PEBIIME METO/bI MOI'YT OBITh HE MEHEE
[I0JIE3HBIMU, YEM CaAMBIE IIEPE/IOBLIE.
JIeHICTBUTE/IBHO, B IIOCAEJHHUE TOJIbI
B IOJIYIIPOBOJHHUKOBON HPOMBIIUIEH-
HOCTH BCE Yalll€ BCTPEUAIOTCS KOMOU-
HALIMM CTAPpOro u HoBoro. IIporpecc
B 3TOM 0O6aCTU OOYCIOBJIEH TPEX/IE
BCEr0 M300pPETATETHLHOCTHIO MHOI'MX
YYEHBIX U UHXKEHEPOB, COBEPIIECHCTBYIO-
IUX TPASUIIUOHHBIN TEXHOJIOTNYECKUNA
MIPOLECC M3TOTOBJIEHUSI MUKPOCXEM,
KOTOPOMY CeHyac yxxe 60jiee JyeTbpex
ECATUIICTUH.

DyTypUCTBI YTBEPIKAAIOT, UTO K CEpPe-
JIMHE HBIHEIIHEI'O BEKA JINIIO AJIEKTPO-
HHUKU U3MCHUTCS IO BIUSHUEM 3K30-
THYECKUX (POPM HAHOTEXHOJIOIHUH.
Ho s roToB JepXKaTh MapH, YTO IOJIY-
IIPOBOJHUKOBAS MPOMBINIUIEHHOCTH

AOMNOAHUTEABHAS AUTEPATYPA:

OCTAHETCS TTOYTH TAKOM JKE, KAK CEryac,
XOTsI, HECCOMHEHHO, BO3bMET HA BOOPY-
JKEHHUE IICJIBIM PsA/I HAYy9HO-TEXHUYC-
CKUX JIOCTYDKCHUI, O KOTOPBIX MBI ITOKA
MOJKEM TOJIBKO JJOTAbIBATHCS. Ml

» 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.

* HoBoCTV MEXAYHAPOAHOrO KOHCOPLIMYMA BEAYLLMX MOOU3BOANTEAEN MOAYMPOBOA-
HW1KoB Infernational SEMATECH AOCTYMHbI MO aapecy www.sematech.org.
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CAGAGGUUCUUUGAGUCCUUUGGGGE
CCUAAGGUGAAGGCUCAUGGCAAGA

CACCUGGACAACCUCAAGGGC
ACUUCAGGCUCCUGGGCAACG
AAUUCACCCCACCAGUGCAGG
UGGUGCAUCUGACUCCUGAG
ACGUGGAUGAAGUUGGUGG |
CCCAGAGGUUCUUUGAGUCCUUUGGIRK
ACCCUAAGGUGAAGGCUCAUGGCA4
CUCACCUGGACAACCUCAAGEIS
GAACUUCAGGCUCCUGGGY
AGAAUUCACCCCACCAGUGEM
UAUGGUGCAUCUGACUCCHIGA
GAACGUGGAUGAAGUUGEM
GACCCAGAGGUUCUUUGAS
CAACCCUAAGGUGAAGGEUCAU
GGCUCACCUGGACAACCHICAA
GAGAACUUCAGGCUCCIGGGCARCGUGED
AAAGAAUUCACCCCACEAGU GCAGBEUGE \A/
AAUAUGGUGCAUCUGACUCCUGAGGAG Gl
GUGAACGUGGAUGAAGUUGGUGGUGAGGCEEU GGGEAGECUGCUGGUGGU
UUGGACCCAGAGGUUEUUUGAGEECUUUGGGGAUCUGUECACUCCUGAUGCUGL
GGGCAACCCUAAGGUGAAGGCUCAUGGE AGUGEUCGGUGCCUUUAGUG/
CCUGGCUCACCUGGACAACCUCAAGGGC UGCCAGACUGAGUGAGCUGCA
CCUGAGAACUUCAGGCUCCUGGGCAACG GGUCUGHGUGCUGGCCCAUCAC
GGCAAAGAAUUCAGECCACCAGUGCAGGCUGCCUAUCAGAAAGUGGUGGCUGGU
GCUAAUAUGGUGCAUCUGACUCCUGAGGAGAAGUCUGAEGUUACUGCCCUGUGC
AAGGUGAACGUGGAUGAAGUUGGUGGUGAGGCCCUGGGCAGGCUGCUGGUGGU
CCCUUGGACCCAGAGGUUCUUUGAGUCCUUUGGGGAUCUGUCCACUCCUGAUGC
UAUGGGCAACCCUAAGGUGAAGGCUCAUGGCAAGAAAGUGEUCGGUGCCUUUAC
UGGCCUGGCUCACCUGGACAACCUCAAGGGCACCUUUGCCACACUGAGUGAGCU
CUGUCCUGAGAACUUCAGGCUCCUGGGCAACGUGCUGGUCUGUGUGCUGGCCCY
CUUUGGCAAAGAAUUCACCCEACCAGUGCAGGCUGCCUAUCAGAAAGUGGUGGC
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GGGCAAGGUGAACGUGGAUGAAGUUGGUGGUGAGGCCCUGGGCAGGCUGCUGC
UCUACCCUUGGACCCAGAGGUUCUUUGAGUCCUUUGGGGAUCUGUCCACUCCUC
UGUUAUGGGCAACCCUAAGGUGAAGGCUCAUGGCAAGAAAGUGCUCGGUGCCL
AUGGCCUGGCUCACCUGGACAACCUCAAGGGCACCUUUGCCACACUGAGUG
ACUGUCCUGAGAACUUCAGGCUCCUGGGCAACGUGCUGGUCUGUGUGCUGC
UUUGGCAAAGAAUUCACCCCACCAGUGCAGGCUGCCUAUCAGAAAGUGGL
GUGGCUAAUAUGGUGCAUCUGACUCCUGAGGAGAAGUCUGCCGUUACUG
GGCAAGGUGAACGUGGAUGAAGUUGGUGGUGAGGCCCUGGGCAGGCUGC
UACCCUUGGACCCAGAGGUUCUUUGAGUCCUUUGGGGAUCUGUCCACUC
GUUAUGGGCAACCCUAAGGUGAAGGCUCAUGGCAAGAAAGUGCUCGGUC
JGAUGECCUGLCUCACCUGGACAACCUCARGGGCACCUUUGE CACACUGA
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SLIM FILMS

bHOTEXHONOTHH

snkopneosannag 3 B OJTHD LY

C1umBeH PpuneHA 1 AopeHc XepcT

CAOXHOS cucTeMa MPOrPAMMUPOBAHUS, UCMOAb3YEMAS]
NPUPOAON, HE TOABKO MPEeAOTBPALLAET KATACTPpOPUYEeCKmne
MOCAEACTBMS OLIMOOK MPU CUHTE3e OEAKOB, HO U YCKopsieT

SBOAKOLUUAIO.

14 anpeia 2003 1. yueHbIE OIIOBECTWIH
MHP 06 OKOHYAHUN CCKBCHHPOBAHMUS I'c-
HoMmHoU [IHK uenoBeka — onpezneneHuu
MOCJIEIOBATEIBHOCTU BCEX TPEX MUJLIU-
ap/IOB AP €€ HYKJICOTH/OB, B KOTOPO
3aKII0YECHA UH(POPMAIUA O CTPOECHUN
1 (PYHKIIMOHHUPOBAHHUU YETOBEYECKOTIO
oprannsma. OJJHAKO 3aBEPIIAIONIMM ITOT
3TAIl B UCCICIOBAHNN IT€HOMA Ha3BaTh HU-
Kak HeJIb34. [Tpe/icTonT elie orpomMHas pa-
60Ta — OTBICKATD BCE (PYHKIIMOHHPYIOIIUE
TEHBI CPE/IU HEOOO3PUMOT'O TEHETUYECKO-
'O «XJIAMa», JETAIBHO Pa300PaThCs B TOM,
KAKUM OO6Pa30M U KOI7IA OHU AKTHBUPYIOT-
Cs1, KAK COZIEPIKAIIUECS B HUX MHCTPYKITAN
OIIPE/IEIIAIOT CBOUCTBA 6eIKoB. Heynusu-
TenbHO, uTo Ppencuc Kommna (Francis
S. Collins), pyKOBOAUTEIb IPOEKTA «[eHOM
YEIOBEKA», HA3BAJ 3aBEPIICHUE CEKBCHM-
posanua JHK 11iib «<KOHIIOM HA4aIa».

A «HA4YaJIOM Ha4daua» MOCIYXKHIO OT-
KpbITHE, Cle/IaHHoe /IxerMcoM YoTco-
HoMm u dpencucom Kpukom B 1953, —
nocrpoenue mozgenu JHK (IBOMHON
cnipann). CTaso OKOHYATENBHO SICHO,
gro JJHK — camas 1yraBHast 6MOJI0TUdeC-
Kasi MOJIEKYJ/IA, XPAHUTEJIbHUIIA CEKPETA
KU3HU. OHA OO6ECIEYUBACT BOCIIPOU3-
BO/IUMOCTbB JKUBBIX CYIIECTB OT ITOKO-
JICHUSI K TIOKOJICHUIO U MHCTPYKTHUPYET

OPraHU3M O TOM, KaK OH JIOJDKEH Pa3BU-
BATHCSL U (PYHKIIMOHUPOBATD. Bee nocie-
JYIOIIME I'O/(bl YYEHbBIX 3aHHUMAJI BOIIPOC,
KaK UMEHHO IIPOMCXO/IUT 3TOT MPOLIECC.
Wndpopmarnusa cogepxurca s JHK B 3a-
KOAMPOBAHHOM BU/IC, U JUISI TOTO, YTOOBI
KJICTKU 3HAIU, KaKue 13 20 aMUHOKHUCIOT
U B KAKOM IOPSIKE OHU JIOJLKHBI COE/IN-
HATBCS IPYT C APYI'OM JIJIST TIOJTyICHMS ThI-
CAY OEJIKOB, CIIYKAUX CTPOUTENIBHBIM
MATEPUAIOM Il MUJUIMAP/OB KHUBBIX
dopM, ee HEOOXOIUMO PACIIN(PPOBATD.

Ho B TO BpeMs1 O paboTe KIETOYHOI'O
AIaparTa JeKOAUPOBAHNS OBbLIO U3BECT-
HO TaK MaJIO, YTO BCE MOMBITKA B3JIOMATh
IE€HETUYECKUH KOJI CBOJMJIMCh K pellie-
HHIO YUCTO MATEMATUYCCKHUX 3a/1a4. Kor-
12 B 1960-€ rr. HaKOHeI1 OH 6bUT PacIingd-
POBaH, ETO IPOCTOTA BCEX OOECKYPAKIIA.
To, 4TO NpHgyMaIa NpUpo/ia, BBITIAIENIO
ropasjo MEHEE M300PETATENLHDIM, YEM
MHOT'HE TUIIOTE3bI YYEHBIX.

W Tonbko OTKPBITUA IMOCTICAHUX JICT
[TOKA3QJI1, HACKOJIbKO CJIOKEH SI3BIK IIPO-
I'PAMMMPOBAHMS JKHUBBIX OPIaHHU3MOB.
ITouemy ObLIM BBIOPAHBI UMEHHO 3TH
[paBWIa KOJAMPOBAHUA U IIOYEMY OHH
COXPAHWIUCH HA MPOTSKEHUH TPEX MUJI-
JINAPJOB JIET SBOJIOIUN — CTAJIO HPOSIC-
HSTHCSI JTUIITH cerdac. Kak 0OKa3ajaoch, OHU

HEC TOJIBKO YACPKUBAIN JKUBBIC CUCTCMbI
OT COBCPHICHMWA HCTIOIIPABUMBIX OIITHOOK
IIPU CUHTE3€ OEIKOB, HO U CIIOCOOCTBO-
BAJIM 3BOJIOLIUM. M3yyenue renernyec-
KOT'O KOJIAa JIA€T IIOMHUMO BCETO MPOYETO
KIIOY K Pa3ra/IkC MHOI'MX HCPCUICHHBIX
IIOKA IPO6JIEM ITIOCTTEHOMHOM 3pbL. Bo3-
BPAIIASACh K UCTOKAM U IIBITASICh TOHATD
3dKOHOMEPHOCTH, JIEKAIIUE B OCHOBE
I'E€HETUYECKOI'O KO/IA, Mbl IOJIy4aeM HH-
CTPYMEHT JyIsi OyIylIIMX UCCIIEJOBAHUM.
C10Ba «KOJ» U «ICKOJUPOBAHUE» UME-
IOT B JJAHHOM KOHTEKCTE OYKBAJIbHBIM
CMBIC/L. [eHETHYECKHE UHCTPYKLIUU XPa-
HATCA B OAHOTUITHBIX 6UOJIOI'NYECKUX
MOJIEKYJ/IAX, HYK/IEUHOBBIX KMCI0Tax JJHK
u PHK, ripy TOM, 4TO OPraHU3MBbl IIOCT-
POEHBI U3 OI'POMHOI'O YHUCId PA3HOPO/-
HBIX OETKOB. TakMM 06pPa30M, XOTS I'€H
B €I'0 OOBIYHOM MOHUMAHHUH — ITO MOC-
JIEZIOBATENILHOCTD HYKJIEOTU/IOB, KOTOPAst
HMCYEPIBIBAIONIUM OOPA30M OIIHUCHIBAET
OIIPEEIECHHBIN 6EJIOK, TO T'€HETUYEC-
KO€ MOCJIAHUE MOKHO IIPOYECTD, TOJIBKO
MEPEBE/IS €TO C SA3bIKA, HCIIOb3YIOLIETO
OJIHy CUCTEMY CUMBOJIOB, HAd COBEPIIEH-
HO JIDYI'OM A3BbIK. AHAJIOTUYHO TOMY, KaK
IIEPEBOAUTCA IIOC/IAHUE, 3ANMCAHHOE
C TIOMOIIBIO a36yku Mop3e, Ha aHIJINI-
CKMI WIN JIIOOO¥ IPYTOH S3bIK. >

KOAOHbI (tponku HykAeoTMAOB 13 AHK A PHK) KOAMPYIOT AMUMHOKUCAOTBI, 13 KOTOPbLIX COCTOSIT BEAKM, CAYXKALLME KUPMNYMKOAMM

BCEeX KMBbIX OPraHnM3mMoB Ha 3emne.
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bHOTEXHONOTHM

BaAomaTh KOA

K 1953 1, korga YorcoHn u Kpuk cozganu
MoJjiennb CTpyKTypbl JIHK, 661710 M3BECTHO,
YTO «aI(PABUT> MOJIEKYJIBI COCTOUT BCETO
M3 YEThIPEX «OYKB» — a30TUCTBIX OCHOBA-
HU ajieHnHa (4), TumuHa (7)), ryaHuHa
(G) n uurosuHa (C). COrracHO Mozeuy,
OHH COCTABJISIIOT CTYIEHBKU BUHTOBOM
JIECTHUIIBI, OOPA30BAHHON HABUTHIMH
OJIHA HA APYIYI0O KOMIUIEMEHTAPHBIMU
nenamu [JHK. BeNKOBBIN Ke andaBuUT
coctouT n3 20 AaMHUHOKHUCJIOT, U3 YEro
CJIEYET, YTO KAXK/IOM U3 HUX JJOJDKHO CO-
OTBETCTBOBATD «CJIOBO» U3 HECKOJIBKHUX
nykieotuios JJHK. Kom6unarmm us 1syx
HYKJICOTH/IOB JIaBAJIM BCETO 16 KOJJOHOB,
A M3 TPEX — LENIBbIX 64.

O TOM, KaK TIE€HBl NPEBPAMAIOTCSA
(TpPaHCIUPYIOTCA) B GEJIKU, B TO BpEMs
He npejacTasisnin. CErojjHs Mbl 3HAEM,
YTO HYKICOTH/IHASA IIOCJIE/JOBATETLHOCTD
TPaHC(HOPMHUPYETCA B MOCIETOBATEND-
HOCTb aMUHOKMCJIOT C MCITOJIb30BAHNUEM
TPUIJIETHOTO KOZAA MU YTO 3TO — CJIOK-
HBII MHOT'OCTYIIEHYATBIH IIpoLecc. CHa-
yaina JHK-ren Konupyercs u pelakri-
pyercsa c obpazosanueM PHK-konnun
(rpanckpunra); PHK cocronT n3 Takux
JK€ HYKIE€OTHIOB, 4TO U [JHK, TOJIBKO
MECTO TUMHMHA B HEN 3aHUMAET yPALWIL
Hanee PHK-konus reHa (ee Ha3bIBAIOT
marpuunoi PHK, MPHK) npouyuTniBa-
€TCA KJIETOYHON MAIIUHOMN OEJIKOBOTO
CHHTE34d, Pa3 31 Pa30M IO TPU OYKBHI,
U NIPH yY4CTHUH HEOOJIBIIMX BCIIOMOId-
TeJbHBIX TpaHCcnOpTHBEIX PHK (TPHK),
HAIPY’KEHHBIX KaXK/1a51 CBOEH AMMHOKUC-
JIOTOH, TPAHC(POPMHUPYETCA B OETIKOBYIO
MOJICKYITY.

OB30OP: KOA XXW3HU

ITepBoe€ pemeHne roJIOBOJIOMKH, KAKOM
TOT[IA NPEACTABIAICA NPOLECC TPAHC-
JISAWAN, OBLJIO MPEMJIOKEHO (PUINKOM
Jxopmxem l'amosbeiM (George Gamow) —
aBTOPOM TUNIOTE3BI Bobmoro B3priba.
Ero mjesa aimMasHoro Kopaa, cpopmysin-
poBaHHasA B 1954 1., 61714 OCTPOYMHOI
KOMOHHAITIEH YHUCTO APUPMETUIECKOTO
crioco6a nosrydeHus 20 aMMHOKMC/IOT Ha
OCHOBE YETBIPEXHYKICOTUIHOIO anda-
BHUT4, C OJHOU CTOPOHBI, U (PU3UUECKON
crpykryphl JIJHK — ¢ gpyrorit. F'amos moc-
TYJUPOBAL, UTO C KAKJBIM BUTKOM JIBOM-
HOI CIIUPAJIN B HEH 0Opa3yeTcs MyCcToe
MIPOCTPAHCTBO B (POPME KPUCTALIA AT~
Ma3a C HYKJICOTH/IAMHU 1O YETBIPEM YI'-
J1am. Baroapst HAIMYUIO TAKUX IIyCTOT
JIHK morna cirykKuTh IMHEMHON MaTPH-
L€, BJOJAb KOTOPOU BBICTPAUBAIOTCS
AMUHOKUCJIOTHI B IIOPSIZIKE, 3a/1aBAEMOM
KOMOHHAIUAMU HYKJICOTU/IOB B KaXK/IOM
suTKe JHK. Mojeb npearonaraia mne-
PEKPBIBAEMOCTb CMBICJIOBBIX KOJJOHOB
B 3aBUCUMMOCTU OT ITOJIOKECHHSA MECTA,
C KOTOPOTO HAYHMHAETCS CUYUTBIBAHHE
IIOCJIE/IOBATELHOCTU «OYKB» BJIOJIb MO-
snexyasl JHK. Takoil cnoco6 KOMIIak-
THU3ALMN JAHHBIX ObUI IO JJOCTOMHCTBY
OLIEHEH CHELUAIMCTAMU B OOJIACTU Te-
OpHM KOAMUPOBaHMsA. OJHAKO BCKOPE
ObLIM OOHAPYKEHBI AMUHOKHUCJIOTHBIC
LEMOYKH, HE BIIMCBIBAIOIINECA B PAMKHU
raMOBCKOTO U JIOO60I0 JPyroro mnepe-
KPBIBAIOMIEIOCA KOZA.

OJIHOBPEMEHHO TTOABUIMCDH JJAHHBIC,
uyro JHK M aMHHOKHCIOTBI HE MOIYT
B3aUMOJIEHMCTBOBATD JPYI' C JPYI'OM Ha-
npamyio. Torma Kpyk BbICKa3al NPEAo-
JIOKEHHUE O CYIIECTBOBAHUH aJalITTOPHBIX

o [eHEeTMYEeCKE UHCTPYKLMM, B COOTBETCTBUM C KOTOPLIMU OCYLLECTBASIETCS
CUHTE3 BEAKOB, 3anMCaHbl B AHK ¢ MOMOLLBIO TPEXBYKBEHHBIX KOAOHOB. KaXKABIN
113 HNX COOTBETCTBYET OAHOM 13 20 AMUHOKMCAOT UAM 3HAKY «KOHEL, TOOHCASILY.
PaHee cyMTAAOCH, YTO COOTBETCTBME MEXAY KOAOHAMU M OMUHOKUCAOTAMU
YCTOHOBAVMBAETCSI CAYHAMHO, HO MOCAEAHNE AQHHBIE OMPOBEPIALOT 3TO MPEAMO-
AOXeHVE. KAKOYEBYIO POAb UMPAET ECTECTBEHHbBIN OTOOP.

o OBHAPYXKNTb STO MOMOIAO KOMIMBIOTEPHOE MOAEAUPOBAHME. CPOBHEHME KOHOHM-
YECKOro reHEeTUYEeCKOro KOAQ C MUNOTETUYECKUMU OABTEPHATUBHBIMU KOACQMM
MOKA3AAO, YTO EMY MPUCYLLE OAHO 30MEYATEABHOE CBOWMCTBO: OH MUHUAMU3UPYET
MOCAEACTBME OLLMOOK, BO3HVKOIOLLMX B CAMMX FEHOX VAW B MPOLIECCE TPAHCASILIAN.

MOJIEKYJI, CIYKAIUX MOCPEIHHUKAMHU
MEXIy HUMH, UB 1957 1. cpopmynu-
poBasl HAGOP NPaABUJI, B COOTBETCTBUHN
C KOTOPBIMM OCYHIECTBJISUIOCH 3TO I10C-
pennnyecTBo. COrJIACHO €ro TMITOTE3E,
AANITOPBI Y3HAIOT TOJILKO 20 CMBICJIOBBIX
KOJJOHOB, K KIbII U3 KOTOPBIX COOTBET-
CTBYET CBOEX AMMHOKHCJIOTE, OCTAJIbHBIE
44 tpuruiera 6eccmpicieHHbl. Ko Kpuka
HE UMEJI 3HAKOB IPEMNUHAHUS, TOCKOJIBKY
HEIIEIECOOOPA3HBIC KOJIOHBI ObUTH (PAK-
TUYECKU HEBUJUMBIMU IS AAIITOPOB,
TAK YTO 3HAK, YKA3bIBAIOMIMI Hd HAYAJIO
CUMTBIBAHMS, ObIT HE HyKeH. Konnenius
KO/Ia «0€e3 3HAKOB ITPENMHAHMs» OblIa Ha-
CTOJIBKO B JIyX€ BPEMEHH, YTO CPa3y IMO-
JIy9HIIa TOYTH 6€30IOBOPOYHOE IIPHU3HA-
HME — BIIPOYEM, HEHA/IONTO: JO TEX IOP,
IIOKA HOBBIE JIAHHBIE HE OOHAPYKWIN €€
HECOCTOSTENBHOCTb.

B nauyase 1960-X IT. GbUIO KCIIEPH-
MEHTAJbHO MOK43aHO, YTO KOJIOHBI,
cunTapimecs KpuKoM GeCCMBIC/IEHHBI-
MM, MOI'YT IPOBOLUPOBATH OEJIKOBBIH
CHHTE3 B MPOGHUPKE, U K 1965 1. GbII
YCTAHOBJICH CMBICI BCEX G4 TPHUILICTOB.
OKa310Ch, YTO HUKAKUX Maru4ecKux
YHCEJT HE CYLIECTBYET: HEKOTOPBIE KOJO-
HBI IPOCTO-HANPOCTO U3OBITOYHHI, T.€.
LIEJIBINA Pl AMUHOKHUCJIOT KOJHUPYETCs
JIBYMsl, YETBIPbMS M JIAKE MECTBIO TPUII-
jleraMu. MHOI'OJIETHHE CIEKY/ISIIIMN HA
TEMY I'€HETHYECKOT'O KOJId 3AKOHYMIINCh,
MHOT'HUE COYJIU, YTO OH — HE O0oJIee 4yem
CJIy49aHHOCTb.

3ACTbIBLUAS CAYYANHOCTb?

Kak TOJIBKO Ir€HETUYECKUIT KO, ObLT pac-
mMU(MPOBAH, YIEHbIE OOHAPYKUIN, YTO
OH OJMHAKOB BO BCEM OHOJIOTMYECKOM
MUPE — €TI0 UCIONb3YIOT U CAMBIE IPO-
CTbIE OPTaHU3MBbI (6AKTEPUM), U CAMbBIE
CJ10KHBIE (4YenoBek). Kasanoch, oH He
NpeTepresl HUKAKMX U3MEHEHHN 334 TE
MMJUIMAPJIBI JIET, KOTOPBIE TIPOIIIA CO
BPEMEHU OTJIEJIEHUS OT OHOTO OOIIETO
NPEAKA TPEX OCHOBOIOJIATAIONINX JJOME-
HOB KMBbBIX OPTAHU3MOB — apXEOAKTEPHI,
OaKTepuil M 3yKapHroT. [TpocTas u cTonb
ybeuTenbHad, Ha TIEPBBIA B3IJIAJ, UACA
«3ACTBIBLIEN CJIyIAUHOCTH> IO HEJABHETO
BPEMEHHU BJIAJIENIA YMAMM Y4YEHBIX. «CO-
OTBETCTBUE MEX]Yy KOJIOHAMU U AMHUHO-
KUCJIOTAMM B MOMEHT €I'0 YCTAHOBJIEHHS
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LUCY READING

bHOTEXHONOTHH

KOA, CO3AAHHBLIN MPUPOAON

CUHOHUMWYHbBIE U CXOAHBIE
MHorne mn3 64 TPUNAETHBIX KOAOHOB
COOTBETCTBYIOT OAHOM U TOW Xe
OMWHOKMCAOTE, TAK  YTO  TEHbl
OBAOAQIOT OMPEeAEAeHHOW CBOOO-
AOW  BbIOOPA, KOAMPYST  AQHHBIV
6enok. Kak npaBUAO, CUHOHUMMY-
Hble KOAOHBI, TOK & KAK U KOAOHDI,
oTBevaOWME OMUHOKMCAOTOM CO
CXOAHBIM CPOACTBOM K BOAE, PA3AU-
YAIOTCS AVLLb OAHUM, TRETBUM HYKAEO-
™mMaOM. Koampyemble VMU OMUHO-
KUCAOTbI SIBASHOTCS MPEALLECTBEHHW-
KOM NAM MPOAYKTOM OAHO APYTOW. DTn
0COBEHHOCTU CUCTEMbBI KOANPOBAHWS
O4YEeHb BQXKHBI AAST BbDKMBOHWSI BCEX
OPraHM3MOB 1 ACKE MOTYT CMOCO6-
CTBOBQTb YCKOPEHMUIO X SBOAIOLMN.

HyKAeOTUAHYIO MOCAEAOBATEABHOCTL FEHO MOXXHO CPOBHUTE C MPEAAOXKEHMEM, B KOTOPOM COAEPXKUTCS MCHEPMBIBAKOLLAS
MHOOPMALMS O KOANPYEMOM UM BenKke. «CAOBAMM» CAYXKAT KOAOHBI (TPOVIKU HYKAEOTUAOB), KODKABIA M3 KOTOPbIX KOAMPYET
OAHY 113 20 AMUHOKMCAOT MAM CUTHOA «CTOM». B KAETKE MPONCXOAUT TRAHCKPUMLMS FTEHA — CUHTE3 HO HEM KOK HO MATPWLLE €ro
PHK-Bepcumn, coctosiemn 13 HyKAeotnmaoB A, C, G 1 U. 3aTeM KAETOYHASI MALUMHA TRAHCASILMM MOCAEAOBATEABHO CHUTBIBAET
a1y PHK, nepeBoas IHGOPMALMIO C 513bIKA HYKAEOTUAOB HA 513blKK AMUHOKNCAOT. COOTBETCTBUE MEXKAY KOAOHAMM 1 OMUHOKINC-
AOTAMM ObIAO YCTAHOBAEHO B HOYAAE 1960-X IT., HO €ro UCTUHHbIN CMBICA AOATOE BPEMST HE ObIA MOHST.

HyKAeOoTnA BO BTOPOW MO3nLmn

UGU UunctenH
UGC UuctenH

UGG TpuntodaH

CAU AprvHuH
CAC APryHUH
CAA AprHuH
CAG ApruHuH

A
CAA TAyTaMUH
CAG TAyTOMUH

u C
UUU ®eHNAOATHUH
UUC DEHUAQATHMH
v UUA NenunH
=
§_ UUG NenupH
§ CUU ey CCU MpoautH
,g CUC NeWupH CCC MMpoAvH
S C | cua nemum CCA Mponn
3 CUG AeiupH CCG MpoAnH
C
2 AUU VizonenupmH ACU Tp€eOoHUH
= AUC WN3onenumH ACC TpeoHWH
8 A AUA VizonenumH ACA TpeOHUH
g AUG MeTuoHuH ACG TpeoHuH
T GCU AAGHWH
GCC AAQHVH
G GCA AAGHWH
GCG AAQHUH

AAA AU3VH AAA APrUHUH
AAG AU3VH AAG APTvHWH
GAU [CrIepamHosas || GAU MAnuvH
GAC [STISRAMHORAT || GAC [AuLMH
GAA TALIMH

ObLIO YUCTO CIydariHbIM, — ITHCcan Kpuk, —
HO, Pa3 BO3HMKHYB, IT€HETUYECKUI KO/
CcTasl (PyHJAMEHTOM BCETO OMOIOTUYEC-
KOT'O MMPA, U JIIOOblE U3MEHEHUS B HEM
IIPUBEIH OBI K KATACTPODE».
EcrecTBeHHBIN OT6OP, 1O JlapBUHY,
MIPEJNOJIATAET, YTO MHOIJA B TOM HJIH
MHOM I'€HE MOTYT IPOHUCXOJUTh HEOOb-
M€ M3MEHEHMS, 61arofapss KOTOPbIM
JAHHBIA OPraHU3M MIPUOOPETAET OIpe-
JIEJICHHBIE IPEUMYIIECTBA IO CPABHEHUIO
c apyrumu. Ho peub HE ueT O CMEHE
MPABUJI KOJJMPOBAHUA KAK TAKOBBIX. CI1y-
YUCh TAKOE, U U3MEHEHUA MPOU3OILIA
6Bl OTHOBPEMEHHO B 6ECCYETHOM YHC-
JIE CaNTOB MO BCEMY I'€HOMY, IIOIIPOCTY
paspymms opraHusm. ECTb 6071b1as pas-
HMIA MEXY IOSIBJIEHUEM OJIHOM-€/IMH-
CTBEHHOM OIEYATKH U IIOJIOMKOM BCEM
KJIABUATYPBI [1€YATAIOMIETO YCTPOHMCTBA.
BONBIMMHCTBO KUBBIX CHCTEM UCTIONb-
3YIOT CTAHJAPTHBIN T€HETUYECKUNA KOJI,
OJJHAKO Ha CErOJJHA U3BECTHO, IO KPaii-
Heil Mepe, 16 ero BApuaHTOB, BCTPEYAIO-

HIAXCSA Y TPEJICTABUTENEH CAMBIX PA3HBIX
BETBEH 3BOJIIOIIMOHHOTO JipeBa. CaM pu-
HIIUII KOJUPOBAHUS HE MEHACTCS: AMU-
HOKHCJIOTBI KOGUPYIOTCS TDOMKAMH HYK-
neoTunos. Ho Hapsaay ¢ OpraHu3Mamy,
npounTbiBaomymu PHK-konon CUG Kak
JIEHULIMH, CYIIIECTBYIOT TAKHE (K UX YUCITY
OTHOCSTCSI MHOTHE BU/IBI I'puba Candide),
KOTOPBIE BOCIIPUHHUMAIOT €I'0 KAK CEPUH.
Jpyroi npuMep — MUTOXOHJPHUH, CBOE-
o poAa KPOUIEYHbIE SHEPrEeTHYECKUE
CTAaHILIMM, NIPUCYTCTBYIOIIUE B OO0
KiaeTke. Y HUX ecTb cobcTtBeHHas [THK,
U B XO/IC 3BOJIOLIMH OHU C(POPMUPOBA-
JIM CBOM I'€HETHUYECKUN KOJ. Hampumep,
Y MUTOXOH/IPHAH TEKAPCKUX JIPOXKIKEH
(Saccharomyces cerevisiae) 4eTbIpe U3
IIECTU KOJIOHOB, OOBIYHO TPAHCIHPYIO-
HAXCA B JIEUIIUH, KOAUPYIOT TDEOHHH.

B 1990-x IT. 1O M€pe HAKOIUICHUS
HOBBIX /IAHHBIX 06 M3MEHYNBOCTHU TC-
HETHUYECKOI'O KOJa CTAHOBMJIOCH BCE
60osee OUEBHIHO, YTO 3TO BOBCE HE 3a-
CTBIBINIAA KOHCTPYKIIMSA, BOZHUKINAS 11O

Bojie cay4das. [eHeTHYeCKHH KOJ Mor
3BOJIIOLIMOHUPOBATD, 4 3HAYUT, OH JIeiiC-
TBHUTEJBHO 3BOJIOIIMOHUPOBAI. Takum
06pa3oM, KAHOHHYECKOE COOTBETCTBHE
MEKTY TPUILIETHBIMM KOJOHAMU M dMUHO-
KUCJIOTAMM — HE PE3YJIBTAT CJIy4aiHHOCTH.
Ha camoM fiesie yCTaHOBIEHHE 3TOTO CO-
OTBETCTBUSA — OIeCTAIas paboTa 1o MU-
HUMHU3AUN CTy9aHHOCTEN.

CAyX60a reHeTU4ecKomn
6esonacHocTn

Jlio6as cucreMa KOJAUPOBAHUA JJOJIK-
Ha YMETb IIPOTHBOCTOSITh BO3MOKHBIM
omun6kam. Ho ommo6Ky ommnbéKaM po3Hb.
Tak, ecm Mbl 3dMEHHM KaKyIO-HUOYIb
COTJIACHYIO B IPEJJIOKEHUU (CKAXKEM,
«C») HA IVIACHYIO (HAIIPHUMED, «a»), TO I10-
HATDH CMBICJI (DPA3BI HAM BPsA/J| JIU Y/1ACTCA.
JIpyroe JIejI0o — 3aMEHA «C» HA CO3BYYHYIO
«3» (3Her 3o3em zomen). Crparerus
KOJUPOBAHUS JOJDKHA ObITh TAKOH, YTO-
6Bl TTOCJIEICTBUS JIIOOOM BO3MOKHOIM
OIIUOKU OBbITH MUHHUMAIbHBIMH. »

B Mupe Hayku
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BEAKM MOA SALLMTON

Koa, CO3AQHHDBIN MPUPOAOKW, CBOAUT K MUHUMYMY MOCAEACTBUSI OLUMOOK,
BOSHUKAIOLUMX KAK B CAMMX FE€HAX, TAK W B MPOLECCEe WX TPAHCASILIAM,
HyKA€OTMAHOSI  MOCAEAOBATEABHOCT  TEHOB  TPAHCHOPMUPYeTCs

B MOCAEAOBATEABHOCTb AMMHOKUCAOT, OMPEAEASIOLLYIO TREXMEPHYIO
KOHOUIYPALMIO  KOAMPYEMbBIX ACQHHBIMU reHaMu 6eakos (1, 2, 3).
AOXKE eCAN B MOAUREMTMAHYIO LIEMOYKy MO OLUMBKE BKAKOYAETCSl He Ta

LT TTT T

—

AUG GUG CAU CuG .

MoAnnenTnaHas Liemnb

j .b “f
~K

3.CMHTesprBGHHC|9| 6EAKOBASI MOA
KOHOUIypaLmm, onpeaensiem
K BOAE. [MAPOPOBHbIE a
TAOBYAbI, O TMAPOPUAB
06PALLEHbI B CTOL
13 YeTblpex Mo

CCU GAG Gac an

AMUHOKMCAOTA, KAKAS HY>)KHO, FEHETUYECKMIN KOA FOPAHTUPYET, YTO OHA MO
CBOVIM XMMMYECKMM CBOVCTBAM MAAO OTAMHAETCS] OT MPCBUABHON, TAK YTO
HOl CUHTE3MPOBAHHbIN GEAOK TAKAS 3AMEHA MOYTI HE BAMSIET. HO BO3MOMKHBbI
U UCKAIOYEHMS, U OAHO U3 HUX — KATACTPODUYECKME MOCAEACTBUS
OAHOHYKAEOTUAHOWM 30MEHDI, MPUBOASILLEN K TSDKEAOMY 3CBOAEBAHUIO —
CEPMOBUAHOKAETOUYHOWN AHEMUM (CXEMQ B HDKHEW YACTV PUCYHKQ).

MPHK

AT

uu ACU 4

1.8 KAeTOYHOM siape AHK cHavana TpaHcKkpunbunpyetcs B PHI,
KOTOPQAS UCMOAB3YET TAKOW XKE HETbIPEXOYKBEHHbIN «aADABUTY,
30 ICKAIOYEHWEM TOTO, YTO MECTO TUMWHA B HEN 3AHUMAET YPALMA.
Monekyaa matpmyHon PHK (MPHK) BbIXOAMT 13 IAPA B IACI3M
KAETOUHbIE OPraHEeAAb! (PYGOCOMBI) MPOUMTLIBAIOT
30 KOAOHOM, 3AMMCAHHbIE B MPHK MHCTRYKLIMM 06 aMUHO
KOTOPbIE H ASAOBATEABHO COSANHUTL APYI
B OAHY MOAVIHYI TUAHYIO Lieroy <y. AocTai
QAMWHOKNCAOTBI K PUBO Apyrve PH Q
OAHVM CBOMM KOHLIOM TPHK CBSI3bIBOE A
MPHK-KOAOHOM, @ HO APYTOM €€ KOH 2
3TNUM KOAOHOM OMMHO OT! s

LierIouKY,. .-I i ‘ Y ’ i
[ 3




TAMI J. TOLPA

bBHOTEXHONOTHH

[EHETUYECKUN KOA
MEXAY KOAOHAMMU
CAYYONHOCTLHO.

MOl 9BOAKOLMOHNPOBATD., CooTtBeTcTBME
M OMUHOKUCAOTOMU HE MOXET ObITb

B 6MOIOIrMYECKMX CUCTEMAX BO3HUKA-
IOT OIMUOKK CAMOT'O Pa3HOro poaa. MHor-
Jla OHM IIPOUCXOJAT HA YPOBHE T'€HOB (UX
HA3BIBAIOT MyTAlMAMM), UHOTAA — PN
cunrese 6enkos (¢ MPHK cBsaspiBaeTcs
TPHK, HarpyxeHHnas He TOU aMUHOKUC-
JoToM). Ho maxe Korzpa ydeHble pac-
CMAaTPHUBAJIA TEHETUYECCKUH KOJT KAK CITy-
YAUHOCTb, OHU OOHAPYKWIN, YTO OH Ha
yauBieHue 3(hHEKTUBHO MUHUMHU3UPYET
MOCJIEICTBUS €IMHUYHBIX OINOOK. YiKe
B 1965 1. Kapn Boese (Carl R. Woese) n3
WMJUIMHOMICKOIO YHUBEPCUTETA IIO/IME-
THJI, 9TO HE3HAYUTEILHO PA3/INYAIOIINE-
Cs1 KOJIOHBI (Y KOTOPBIX COBIA/IAIOT JIBE U3
TPEX MO3ULIMIT) OOBIMHO KOJUPYIOT AMU-
HOKHCJIOTBI CO CXOJHBIMM CBOMCTBAMH,
TAK YTO CJIy9alHas OIMOKA B HUX ITPAK-
THUYECKHU HE CKAa3bIBACTCA HA MOBEACHUM
CUHTE3UPOBAHHOI'O OEIKA.

ITonsaTHe «CXOJHBIE» B OTHOIICHUHN
AMUHOKHCJIOT HYK/IA€TCS B IOSICHEHUH.
20 IpUPOJHBIX AMUHOKHCJIOT OT/IMYa-
IOTCA IPYT OT JIPYTd IO CAMBIM Pa3HbIM
rnapamerpam: 1o Gopme, pasMepy, J1€K-
TpUYECKOMY 3apany u T.J. Kapm Boese
06paTHI BHUMAHHE HA TO, YTO KOJIOHBI
C ABYMSI OJMHAKOBBIMM HYKJIEOTHIAMHA
NPEANIOYTUTENBHO KOJUPYIOT AMHUHO-
KUCJIOTBl C UAECHTUYHBIM CPOJCTBOM
K BOJIE (CHOCOOHOCTBIO PACTBOPATHCA
B HEH WJIH, HAI000OPOT, CTPEMIIEHHUEM
U30€raTh BOJHOI'O OKPYKEHHHA). DTO
CBOMICTBO OYEHDb BAXKHO I (DYHKIIHO-
HUPOBAHUsA OCIKA, B KOTOPBIU BXOJAAT
JITAaHHBIC AMMHOKUCJIOTHL. CHHTE3UPO-
BAHHAA [IEMTOYKA U3 AMUHOKUCIOT IIPU-
OOPETAET PAZHYIO POCTPAHCTBEHHYIO
KOH(PUIYPALMIO B 3aBUCHUMOCTH OT
TOI'O, B KAKOM MECTE U B KAKOM KOJIU-
YECTBE HAXO/ATCA B HEU T POMOOHBIE
AMHHOKHCJIOTBI, KOTOPBIE IPEJITOYNTA-
IOT PACIONATaTbhCSl BO BHYTPEHHUX 00-
JIACTSAX OEJIKOBOM IVI0OYIBI (LIENOYKH,
CBEPHYBIIICHCS B KIYOOK), Ky/la HET /10-
cryna Bojie (uuroruiasme). Hapyxnyio

€€ IMMOBEPXHOCTb OOPA3YIOT IT'MAPOPUIb-
HbIC AMUHOKHCJIOTBL.

TeneTndeckuit Koj OO6JIaacT 3ame-
YATEIPHON OCOOEHHOCTBIO: IIPU OJJHO-
HYKJICOTHJHOM 3aMEHE (TOYEYHOM MYy-
TALUMN) B IIOJIMHYKJIECOTUIHON LIEIIOYKE
BMECTO OJJHONH aMHHOKHCJIOTBI OOBIYHO
MTOSIBJIICTCS JIPYTast CO CXOHBIMH THJI-
POMOOHBIMU CBOMCTBAMH, TAK YTO HA
(PYHKIIMOHAJIbHBIX KAYECTBAX O€/IKa 3T
3aMEHA OTPAKACTCST HE CWIIbHO. HacKOb-
KO K€ IIPOYEH I'eHETUYECKHH KOJ? DTUM
BOIIPOCOM MBI 32/1JIUCh B 1998 1., 0Opa-
THBIIHCH K JJAHHBIM, ITOJTy4CHHBIM PaHEe
JIPYTEIMHU UCCIICJOBATCIISIMIL

MNpoBepKa KOAQ HAO NPOYHOCTb

BHauane Mbl KOJIMYECTBEHHO OLIEHUIN
ruApPOPOOHOCTD BeeX 20 aMMHOKHCIOT.
3aTeM MCHOMb30BAIM 3TH JIAHHBIC I
BBIYMCJICHUA IICHBI ONIMOKHU B T'€HETU-
YECKOM KOJIE, KOTOPYIO MBI OIIPE/IE/IVIIN
KaK Cpe/JHEE U3MEHEHUE THIPOPOOHOC-
TH AMHHOKHUCJIOT, OOYCJIOBJIEHHOE BCE-
MH BO3MOKHBIMU OTHOHYKJICOTHU/IHBIMU
3aMEHAMH BO BCEX G4 KOOHAX. DTOT
IIapaMeTP OTPAKAI UYBCTBHUTEIBHOCTD
I'E€HETUYECKOTO KO/IA K OIMHUOKAM, HO CaM
110 cebe MaJIo YTO 3HAa4WI. Ham ke He-

OB ABTOPAX:

06XO/IUMO OBUIO BBIACHUTD, O/1arofaps
4eMy M3BECTHAsI HAM CETrOJHS CUCTEMA
KO/JIMPOBAHUS BBIICPIKAIa KOHKYPCHITHIO
C BO3MO’KHBIMU AJIBICPHATHBHBIMH CHC-
TEMAMU.

[Ipex/ie 4eM CO3/jaBaTh TUIIOTETUYC-
CKHE AJIBTEPHATHUBHBIE CUCTEMBI, HYX-
HO 6bIO C(HOPMYIUPOBATh HEKOTOPHIC
IIPEJNONOKEHNS OTHOCHUTEIBHO TEX
PCaNpHBIX OTPAHUYCHUI, B PaAMKaAX
KOTOPBIX OHM JIO/DKHBI OBUIN (PYyHK-
IIUOHUPOBATh. BbIJIO M3BECTHO, 4TO
OIIUOKHU B KOAUPOBAHUN AMHUHOKHCIIOT
4aIle BCEro OOYCJIOBINUBAIOTCS 3aMe-
HOW TPETHETO HYKJICOTH/IA B TPUILICTE.
ITo 3aTOMY CaiTy JOIIyCKAE€TCS HECTPO-
roe coorsercrue mexay MPHK u TPHK
1 HEOJHO3HAYHOE CIIAPUBAHUE UX IIPU
TPAHCHAIUU (THIOTE3a «KAYaHUS»,
cpopmynuposanHaa Kpukom). Ho cu-
HOHHUMHUYHBIE KOJOHBI, KOJUPYIONIHE
OJJHY aMHUHOKHCJIOTY, OOBIYHO U Pa3/IH-
4aloTCs MO TPEThEN MO3UIIUH, TAK YTO
10/106HAs1 HENIPABU/IbHASL TPAHCIUTE-
panus 9acTo HE INPUBOJUT K 3aMCHE
AMHUHOKHCJIOTHL.

I'pynnupoBaHue CHHOHUMUYHBIX KO-
JIOHOB CaMO MO ce6e YMEHBIIAET 3Ha-
YUMOCTb OITHOKU ITPU KOJAUPOBAHUH, p

CrueeH PpuneHa (Stephen J.Freelond) 1 AopeHc Xepct (Laurence D.Hurst) — cneup-
OAVUCTbI B OBAQCTU SBOAKOLIMIOHHOM BUOAOTAN 1 BUOMHPOPMATIKN. DPUAEHA — AOLIEHT
BronHOoOPMATVKM B MIpUAEHACKOM yHrBepcuteTe (. BOATMMOP). Ero nccAaeAOBaHMS
MOCEBSILLEHbI MPAKTNHECKOMY MPVIMEHEHMIO SKCMEPUMEHTAABHBIX M TEOPETUHECKMX AQHHBIX,
KOCQIOLLXCS SBOAKOLMN FrEHETNHECKOTO KOAQ. OH PEKOHCTRYMPOBOA OAMH U3 OHKOTEHOB
YEAOBEKA C LIEABIO €r0 MOCAEAYIOLLEN SKCMPECCUM B KAETKOX E. COli, TA€ CUHOHUMNY-
Hble KOAOHbI MCMOABL3YIOTCST C ARYTOM YOCTOTOW, YeM Y YeAoBeKA. AOKTOPCKYIO CTemneHb
B OOAQCTM TEOpPUM SBOAOLM DPUASHA MOAYHMA B KEMOPUAXKCKOM yHMBEpPCUTETE, Ero
PYKOBOAUTEAEM BbIA YAEH KOPOAEBCKOTO HAYYHOrO OBLLECTBA /AOPEHC XepCT — npodec-
COpP 3BOAKOLMOHHOM reHETUKM B BaTCKoM yHMBepcutete (AHAKS). B Kpyr nHTEpecos
XepCTa BXOAUT U3yYEHUE CTPYKTYPbl M SBOAKOLMM FEHETUHECKMX CUCTEM. B YacTHOCTY,
OH 3AHUMAOETCS BOMPOCOMM SBOAIOLIMOHHOTO MPOUCXOKAEHWSI MOAQ, YNOPSAOHEHHOCTM
F€HOB B XPOMOCOMOX, FEHOMHbBIM UMMPUHTUHIOM, COMUM FEHETUYECKMM KOAOM.

B Mupe Hayku




bHOTEXHONOTHM

O/THAKO TIPUHIIUI «KAa4aHUS>» CBI3AH
CKOpee C OMOXMMUYECKUMU OI'PAHU-
YEHUAMH, YEM C aaNTaAIMOHHBIMH.
Taxum 06pa3oM, /sl IEPECTPAXOBKU
(KOJIMYECTBEHHO OLICHUBAS TUAPOPOO6-
HOCTb) MBI JOJUKHBI PACCMATPUBATD
TOJIBKO TAKHE AJITEPHATHUBHBIE KOJIbI,
KOTOPBbIE 00/1a/1a10T JJTAHHBIM CBOMCTBOM.
Bonee Toro, nonarue «rmpopoOHOCTb>
HENPUMEHUMO K KOJIOHAM, OTBEYAIO-
UM 3HAKAM NPEMUHAHMS, TAK YTO MBI
MNPHUHUIM UX YUCIO U CMBIC]I OJJMHAKO-
BBIMM JIJISl BCEX AJIBTEPHATHUBHBIX CHC-
TEM KOJIMPOBAHUS.

OJIMH M3 CAMBIX IIPOCTBIX CIIOCOHOB
KOHCTPYHPOBAHUS AJIBTEPHATUBHBIX
KOJIOB, YJIOBJIETBOPAIONIUX BCEM 3THUM
OIPAaHHUYEHHUAM, COCTOUT B CAY4aHHOM
pacupeznenenud 20 aMHHOKUCJIOT IIO
20 KOJJOHOBBIM 6j10KaM. Takas mmporiesy-
pa paer 2,5 x 10" BO3MOKHBIX KOHHTY-
panuii (IPUMEPHO CTOJIBKO CEKYH/I IIPO-
[IUIO CO BPEMEHU OOPA30BAHUS 3CMIIN).
MBI B3JIM M3 HUX CJIydaiiHbIE BIOOPKH
1 OOHAPYKWIH, YTO B OJIHOI U3 HUX, CO-
CTOSAIIEN U3 1 MJIH. QIBT€PHATUBHBIX KO-
JIOB, TOJIBKO Y CTa 11€HA OITHOKH MEHBIIIE,

4EM Y KAHOHUYECKOTO KOZAA (CGM. 6CMas-
KY HU3Y).

[MPOBEPKA HA

[ocAeACTBUSI HOPYLLEHNIA B BEAKE,
BO3HMKAIOLLIMIE BCASACTBNE MYTALMN

B KOAVPYIOLLIEM €r0 reHe 1 oLMBOoK npu
TPAHCASILMN, CBOASTCS K MUHVMYMY,

KOTAC OMUHOKUCAOTA, BKAIOYEHHAS!

B MOAVIMEMTUAHYIO LieMb, MO OLMOKE MAAO
OTAMHATCS OT MPCBUABHOWM MO CBOUM
mMapodOBHLIM CBOMCTBAM. OnpeaeAM
LIeHy OLUMGKI B TOM UAWU MIHOM KOAE KAK
CpeAHee N3MeHeHne rmaApPopoBHOCTU
QAMWHOKMCAOT MPW BCEX BO3MOMKHbIX
OAHOHYKASOTUAHBIX 3AMEHOX BO BCEX
KOAOHOX. BbICOKQSI LIeHO OLLINGKKM O3HAYaeT,
YTO AQHHBIV KOA O4EHb YyBCTBUTEAEH

K OLLMOKAM, O HU3KAS! = 4TO OH MUHUMU3MPYET
VX MOCAEACTBMS. Mbl B3SIAN GOAbLLOE

YNCAO CAYHAMHBIX BEIGOPOK 13 MOMYASILN
BCEBO3MOKHbIX KOAOB 1 OBHAPYKUAM,

4TO TOABKO Y 100 GALTEPHATUBHBIX KOAOB

13 MUAAVOHQ LIEHA OLLNGKN MEHbLLE, HYeMm

Y KGHOHNYECKOTO (BEPXHMI rpadu). A KOTad
Mbl YYAU XOPOKTEP MYTALMM, PEAABHO
npouncxoaawmx 8 AHK, 1 oumbok npu
TOAHCASILIAM, TO STO YUCAO CHUBUAOCH AO
OAHOTO QALTEPHATUBHOTO KOAQ HO MUAAVOH
(HWKHA roQdui).

Eme 60o/ee HHTEPECHBIHN (DaKT OOHA-
PYKMJIICS, KOT/IA MBI BBEJI JIOTIOJTHUTEb-
HOE OI'PAHHUYEHUE, C TEM YTOOBI YUYECTD
pEaNbHO CYIMIECTBYIOMIME TEHICHIIMNA
B Xapakrepe Myruposanus JJHK u noss-
JIEHMU OMHMOOK NpH TpaHcmanuu. [pu
TAKMX YCJIOBUSAX JIy4dll€ KAHOHUYECKOI'O
KOJJd OKa3aJICA TOJIBKO OJIMH M3 MHWJUIN-
OHa AJIBTEPHATUBHBIX.

CroJb 6eCIpene/IEHTHYIO JKU3HECTON-
KOCTb IF€HETUYECKOTO KO/JA MPOIIE BCETO
OOBACHUTD TEM, YTO OH C(HOPMUPOBAI-
Csl B PE3YJIBIaTe ECTECTBEHHOI'O OTOOPA.
Bo3MOXKHO, KOIZIa-TO B GMOJIOIHYECKOM
MHUPE CYIIECTBOBATIO MHOXKECTBO KOJIOB,
KQK/IBIIT CO CBOEH YYBCTBHUTEIBHOCTBIO
K omubkaM. OpraHusM, Jy4Iie CIpas-
JIABHIMHCS C HUMH, UM€J OOJIBIIE MAHCOB
BBUKUTD, 1 KAHOHMYECKUI KOJ| IIPOCTO
o6e U1 B 60phbe 3a CYIECTBOBAHHE.
DTO NPEATIONOKEHHUE KAKETCA BIOTHE
PEAIBHBIM — BEJIb MBI 3HAEM, UTO AJIBTEP-
HATUBHBIE KOADBI JCHCTBUTEIBHO CyLIEC-
TBYIOT.

OaHaKO y CTODOHHUKOB WJIEM MUHUMM-
3aI[MH TIOCJIE/ICTBUI OIMMOOK KAK JIBIIKY-
IEM CUJIBI 3BOJIIOIIUU €CTh ONITOHEHTBI.
KOHEYHO, CJIOKHBIE KOMIIBIOTEPHBIE T10-
HMCKOBBIE CUCTEMBI MOTYT HAWTH JTydIITHIA
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BAPUAHT, YEM TOT, Ha KOTOPOM OCTAaHOBHU-
JIaCh IPUPOJA, AAKE ECIU B TIPOTPAMMY
OyJIeT 3JI0KEHA 3/]a4a MUHMMH3UPOBATD
BEPOATHOCTb U3MEHEHUA THAPOPOOHO-
CTM AMHUHOKMCJIOTBI B PE3YJIBTaTE I'eHe-
TUYECKOH OIMHOKN. HO BBIBOJIbI KOMIIBIO-
Tepa OTHOCUTEIBHO ONITUMAJIBHOTO KOJA
OINMPAIOTCA HA TE€ KPUTEPHUU, KOTOPbIE
NPUHAJI IPOI'PAMMUCT, U CAMBIE JIydIlIHE
13 HAMJIEHHBIX JIO CUX ITOP KOJJOB IOJTy4Ye-
HbI UCXO/ISI U3 CBEPXYIPOIIEHHbIX ITPE/I-
MOJIOKEHUH O TUIAX OLIHNOOK, C KOTOPBI-
MM OH BCTPEYAETCA B PEATBHOM MHPE.
Tax, B HUX HE YYUTBHIBACTCA (PEHOMEH
«Ka4aHUA> U TEM CAMBIM HCIIOJb3YEMbIE
ITOPUTMBI HE CYMTAIOT IPEUMYIIIECTBOM
OOBEJMHEHUE CHHOHUMUYHBIX KOJIOHOB
B I'DYIIIB, PA3IMYAIONIUECS TOJIBKO IO
TPETbEN NO3ULHN.

JIaHHBIA HEJIOCTATOK SBHO YKA3bIBAET
Ha BTOPYIO IIPO6JIEMY KOMITBIOTEPHOM
OINTHMM3ALIUH KOJIOB. ECTeCTBEHHBII OT-
0Op — 3TO CJIENOHN AU3ANHEDP, OH MOXKET
JIMIIb HA OILYIIb UJTH K UEAITY, BLIOUPAst
JIYYIIYIO QJIBTEPHATUBY U3 HAOOpa BApU-
AHTOB B KaXK/IOM ITIOKOJIEHUM. Ec/in Mbl
ITOMBITAEMCA CMOJIC/TMPOBATD €CTECTBCH-
HBII OTOOP C y4ETOM 3TOH OCOOEHHOCTH,
TO OOHAPY/KUM, YTO YPOBEHb MUHHUMH34a-
LIMM OHIMOOK, JIOCTUTAEMBIN KAHOHUYEC-
KMM KOJIOM, OCTA€TCsl ITOYTH HEJOCATA-
€MBIM: MEHEE 3 % TECOPETUUECKUX KO/IOB
MOTYT 3BOJIOIIMOHUPOBATD B YCIIOBUAX
€CTECTBEHHOI'O OTOOPA C PE3YIBIATOM,
CPaBHMMBIM C TAKOBBIM Y KAHOHUYECKO-
I'o KO/Ia.

JpyruMu CJ10BaMH, U «aJIMA3HBIA> KO/,
U KOJI «6€3 3HAKOB MPEMUHAHUA>, TTOMY-
YEHHBIE ITyTEM KOMITBIOTEPHOTI'O MOJICIH -
POBAHMSL, MOTYT OBITh B MATEMATUYECKOM
CMBICJIE IPOCTO MAEAIBHBIMH, HO €CIH
MBI HE IIPOBEPUM HX B YCJIOBUAX ECTECT-
BEHHOI'O OTOOPA, TO BPS/L JIK ITOMMEM, TIO-
4eMy NpUpo/Ia Ceaana UMEHHO TaKOU
BBIOOD.

OIHAKO KAaHOHHUYECKUM KO — 3TO HE
IIPOCTO MPOAYKT ECTECTBEHHOT'O OTOOPA,
OH MOI' CJIVKUTb U OPYJJMEM YCKOPEHHS
3BOJIIOINU. TaKOEe ero CBOMCTBO, KaK MU-
HUMHM3A11S [IEHBI OIMOOK, C I'PYHIIHPO-
BAHMEM CHHOHHUMHUYHBIX KOJIOHOB M KO-
JIOHOB, KOIUPYIOINUX daMHUHOKUCIOTBI CO
CXO/IHBIMH GMOXMMHYECKUMU CBOUCTBA-
MU, JA€T GOJIbIIE, YEM KOHTPOJb 34 Ha-
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bHOTEXHONOTHH

pymenuaMu. HesHaunTenbHbIe MyTaIun
Yame CO3/JaI0T IPEUMYIIECTBA I HECY-
LIErO UX OPIaHM3Ma, YEM MaCHITaOHbIE
M3MEHECHUA, U, MUHUMU3UPYS TTOCIEC-
TBUAA JTIOOOW MyTalluH, KAHOHUYECKUN
KO/ TIOBBIMIAET BEPOATHOCTD TOTO, YTO
MyTaIs B JAHHOM I'€HE IIPUBE/IET K IO~
SIBJIEHUIO OOJIEE COBEPIIEHHOTO H€EJIKA.

MNpakTtnyeckoe npumeHeHne
reHeTn4eCcKkoro Koad
Bricmmrt npruopuTeT B MONEKYIAPHONU
OMOJIOIUM — IOMCK PEAJIbHBIX I'€HOB
B TOM HarPOMOXK/JEHMH JIAHHBIX, KOTO-
pbI€ MOJIyYEHBI B PE3YJIBTATE CEKBEHUPO-
BaHMA reHoMa. OJHAKO MOKa OUOJIOTH HE
MOTYT /IO KOHIIA Pa306pPaTbCs U C TEMHU
TEHAMM, KOTOPBIE YKE UIEHTUMDUIPOBA-
HbL. YUUTBIBAsI CIIOCOOBI, KAKUMH TPAHC-
JIMPYIOTCSI TEHHBIE MYTAIIMH, Mbl MOKEM
HCIIOJIb30BATh BCE, YTO U3BECTHO O I'e-
HETUYECKOM KOJI€, /I PACTIO3HABAHUA
CAMBIX PA3HOOOPA3HBIX I'€HOB U JUIA yCTa-
HOBJIEHUA (DYHKIIUA KOJUPYEMBIX UMU
6€IKOB. MBI AK€ MOYKEM HAUTH K09
K Pasrajike npoCTPaHCTBEHHOM YIIaKOB-
KH OEJIKOBBIX MOJICKYJL, JUKTYEMOM I1OC-
JIEJIOBATE/IbHOCTBIO AaMUHOKUCIOT. JI1a
3TOTO HYKHO IPOAHAIM3UPOBATH CBOUC-
TBA KOJOHOB, OOECIIEYMBAIONINX MUHU-
MU3ALUIO LIEHBI OIIMOOK, U MOHATD, KaK
MOTYT 3aMECTUTEJIN MTOBJIUATH Ha Pa3Mep,
3apsii U rupOPOOHOCTb AMHUHOKHUCIOT.
TTOTHOCTBIO M3Y4MB OPIaHU3MBI C HE-
CTAHJAPTHBIM T'€HETUYECKUM KOJIOM,
MOKHO TIOIBITATbCS «3AMACKMPOBATDH>
I'€HBI JIJIA IPOBEJIEHUA C HUMH Pa3/Idy-
HBIX 3KCIEPUMEHTOB. [ToAcHHUM, B 4eM
37eCh /1es10. [TOCKOIbKY IeHETUYECKUIT
KO/I B IIEPBOM IPUOIKEHUN YHHUBEPCA-
JIEH, CYUTAETCS, YTO JIIOOOH I'€H UEIOBEKA
(HarpuMep, OJUH U3 OHKOI'€HOB) MOKHO
BCTPAMBATh B TEHOM 60JI€€ ITPOCTBIX OP-
TAaHU3MOB (TaKUX KaK E. coli) 6e3 ymepba
JUIA €ro (PYHKIIMOHHUPOBaHUA. HO mHOT-
J1a BCTPOEHHBIN I'€H B HOBOM OPTaHH3ME
HE 9KCIPECCHUPYETCH BOOOIE MJIN IKC-
npeccupyercs MmeHee a(pPEKTUBHO, TUO60
CUHTE3UPOBAHHBIN GEJIOK HEMHOTO OT-
JINYAETCA OT TOT'O, KOTOPBIA O6pasyeTcs
B OPTAHMU3ME 4YEJIOBEKA. Takoe pacxox-
JIEHHAE MOKET BO3ZHUKHYTDH IIOTOMY, 4TO
pa3Hbl€ OPraHU3Mbl OTAAIOT HEOAMHA-
KOBBIE TIPE/INOYTEHNA CHHOHUMHUYHbBIM

SBOAKOLIMOHNPYIOLLMIA KOA

Y 16 OPraHM3MOB — MPEACTABUTEAEN CAMBIX POA3HbIX BETBEN SBOAIOLIMIOHHOTO
APEBA — FTEHETUYECKUNN KOA OTAUYAETCS OT KAHOHUYECKOTO. TAK, MHOMVE BUAI
3eAEHbIX BOAOPOCAEN Acefabularia TOAHCAVPYIOT CTAHACGPTHBIE CTOM-KOAOHI
UAG 1 UAA B OMUHOKMUCAOTY TAULIVH, a rpnb Candida nHtepnpetvpyet PHK-kop0H
CUG He KOK AENLIMH, A KOK CEPVIH.
CyLLEeCTBOBAHME TAKVX BAPVALMIA CBUAE-
TEABCTBYET O BO3MOXKHOW SBOAKOLIMM
rEHEeTUYECKOro KOAQ. MNpeaCcTaBUTeAn
MOYTU BCEX TPEX AOMEHOB YKMBbIX
OPraHM3MOB MHOTAC MPOUUTLIBAKOT
CTOHAQPTHBIM CTOM-KOAOH UGA Kak
21-10 AMMYHOKNCAOTY CEAEHOLINCTEVH,
He OTHOCSILLLYtOCS K 20 CTOHACPTHBIM.
CeAeHOLMCTENH 0BpasyeTCs npu
XMMNYECKON MOANPUKALMN CEPUHA
HQ CTOAMM, KOTAQ MOCASAHUN eLLe
He orcoeAMHUACS oT TPHK B coctoBe
PUOOCOMbI. AHOAOTVYHO Y MPEACTABUTE-
NeV ABYX AOMEHOB (apXxebaKTepuin - 6aK-
TEpUI) CTOM-KOAOH UAG MPOUUTLIBOETCS KAK 22-51 IMUHOKUCAOTA MUPPOAMSMH.
Bo3MOXXHO, B pACMOPSIKEHNN PAHHWX OPFAHM3MOB GbIAO HE 20 AMUHOKUCAOT,
a MeHbLUe. boaee CAOXKHbIE AMUHOKUCAOTbI MOSIBUANCH MO3XKE, B PE3YABTATE
BOUOXMMNYECKMX MOANDUKALIMIN BOAEE NMPOCTbIX. TAK, Y HEKOTOPbIX 6AKTEPUIN
AMUHOKMCAOTA TAYTAMUH OBPA3YETCsl U3 €€ BUOXMMNYECKOTO POACTBEHHMKA
TAYTAOMUHOBOW KUCAOTbI, KOFAQ TA eLLle HOXOAMTCS B kKoMrAekce ¢ TPHK. boaee
CAOYKHbIE BAPUAHTbI AMUHOKUCAOT, OBPA30BABLLMECS 13 OFPAHUYEHHOIO
HOBOPA MPEALLECTBEHHVKOB, OKKYNMPOBAAM X TPHK BMecTe ¢ cootseTc-
TBYIOLLIMMM KOAOHOMM, TOYHO TAK YK€, KK HEKOTOPbBIE KOAOHBI OKKYMPYHOTCS
KAQHOHNYECKMMM OMUHOKUCAOTAMM Y COBPEMEHHBIX OPrOHV3MOB, CTIOAL3YIO-
LLIMX QABTEPHATMBHBIE KOAbI. BO3HMKAET BOMPOC: CKOABKO €LLe AALTEPHOATUBHbIX
KOAOB CYLLECTBYET B GBUOAOTMYECKOM MUPE, MOSIBSITCS AU B XOAE AQABHEWLLIEN

2 o
o 7. |

TOHKME BETOUKM MOPCKOM BOAOPOCAU
Acetabularia AOCTUraIOT B AAVIHY 5 CM,
U KODKAQSI U3 HUX MPEACTOBASIET COBOM
OAHY KAETKY. APYrx OPraHn3MoB

C BAM3KMMUN PO3MEPAMM KAETOK
COBPEMEHHAS1 BUOAOTUSI HE 3HAET.

3BOAIOLMN KOHOHUYECKOIO KOAQ APYIMe OMUHOKNUCAOTBI?

KOZIOHAM (MCIIOJIB3YIOT UX C Pa3HOM
9aCTOTOI). TaK, M3 MIECTU KOJIOHOB, OT-
BEYAIOIUX AMUHOKUCIOTE APIUHHHY,
Y 4EJIOBEKA Yallle BCET'O MCIIOJb3YIOTCS
AGA 1 AGG. E. coli ke NCTIONb3yeT KOJIOH
AGA 04Y€eHDb PEJIKO U TIPU €TI0 TPAHCIAIINN
YACTO JIEJIAET OUNOKU. YUUTBHIBAS 3TH
[PEATIOUTEHMS, MOKHO KOHCTPYHPOBATH
TAKHE BEPCUH I'€HOB YEJIOBEKA, YTOOBI UX
MOJKHO OBIIIO 6€3 TOCIE/ICTBUI BCTPaU-
BATh B TEHOM Pa3HbIX OPI'AHM3MOB.

B namernt ma6oparopuu pa3padaTbiBa-
IOTCSI IIPOI'PAMMBI, KOTOPBIE MOIJIM Obl
CTaTh UHCTPYMEHTOM /IS KOHCTPYHUPO-
BAHMS I'€HOB, Il TIOMCKA HOBBIX T'€HOB,
pe/icKazaHus (POPMbl GEJIKOBBIX MOJIE-
KyJ1 Ha IIpAaKTHUKeE. M MBI Uccrienyem, Kak

CcPOPMHPOBAJICA CAM T€HETUUECKUN KOJ:
KaK HAa4aJI0Ch B3aUMOJICUCTBUE MEXKIY
PHK m aMHUHOKHC/IOTAMH, KAKUM O0Opa-
30M M3 3TOI'O KOMIIJIEKCA BO3ZHUK/IA CHUC-
TemMa (POPMATILHOTO KOAMPOBAHHS, KAK
pacmupsuICa aMUHOKHUCIOTHBIH alnaBuT
Ha PAHHUX 3TAIAX IBOTIOIMH (CM. PUCy-
HOK 66€px)). DTO TIO3BOJINT HAM OTBETUTH
Ha MHOTHME BONPOCHL [loyeMy KaHOHHU-
YECKUX AMHUHOKHCIOT UMEHHO 20 — HE
OorbIie U HE MeHble? [ToueMy ogHu U3
HUX KOJMPYIOTCS IECTBIO KOZOHAMH,
a Jpyrue — OfAHUM WU AByMA? Mmeer
JIM 3TO OTHOIIECHHE K MHUHUMU3AAHN
omMO60K? PacmmdpoBKa reHETHYECKOTO
KOJId — TOJIBKO ITEPBBIH 1lIAI HA ITyTH K pe-
HIEHUIO 3TUX U JIPYIUX 1Ipobsiem. [l
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B Aekabpe COCTOSAUCH MepBble AETHble UCMbITAHMUS
SpaceShipOne ¢ rmbpUAHbLIM PAKETHBIM ABUFATEAEM, KOTOPbIV
NPOPABOTAA 15 CeK. 1 PA3OrHAOA PAKETOMNAGH AO CKOPOCTU
1.2 M (1492 KMm/4aAC), MOCAE 4Yero annapar, ABUrAsICb Mo
MHEPLUMU, AOCTUT BbICOTbI 20,7 KM,




YENOBEK W KOCMOC

wocwnsechni MU PUIM

A>KoaH XopBaT

Bce HOBble HACTHbLIE KOMMAHMU BbIXOASIT HO PbIHOK KOCMWNYEeCKNX

NepeBO30K.

B 1860T.
CaKpaMEHTO HAYAIN COGUPATD ACHBI'T

NPEANPUHUMATEIN U3

Ha CTPOUTENBCTBO KEIE3HOU JTOPOTH,
npoxojamen depes3 ropol Cbeppa-
HeBaga ¥ HOpuU3BAHHON COEIUHUTDH
BOCTOK M 3amajj crpanel. Hecmorps
Ha HEJOBEPHE CO CTOPOHBI XypHa-
JUCTOB, OAHKUPOB, HHXEHEPOB
U IOJIMTUKOB, 3aTes yaanach. Korga
IIOCEJICHIIBI HpI/I6bIJII/I Ha HOBBIC 3CMJIN
3anapna, Kommuc Xantunrron (Collis
P. Huntington), Mapk Tonkunc (Mark
Hopkins), Yapabps Kpokep (Charles
Crocker), Jlenenn Crandopa (Leland
Stanford), cTosiBIIIE Y HICTOKOB IIPOEKTA,
IIOJIYIHIN KOJIOCCAJIbHBIC l'IpI/I6bIJ'II/I.
OTKpPBITHE KEJE3HBIX JIOPOI' CTUMY-
JIMPOBAJIO 34CEJIEHUE TEPPUTOPUI,
4 IIEPECEICHIIBI YBETUYHUBAINA IPUOBLIN
JKEJIEBHOLOPOKHBIX KOMIIAHUM.
CerojiHs TOXKE HAXOJATCA SHTY3HUACTHI,
KOTOPBIE CTABAT NEPEJ, COOOM, Ka3a10Ch
Obl, HEBBIIIOJITHUMYIO 33j1a4y — obecrie-
YUTHh JCHICBBIC W HAJCKHBIC ITIOJICTHI
YEJIOBEKA IO CYOOPOUTAIBHBIM TPAEKTO-
pusim. [1o mpumepy NHMOHEPOB JKEJIC3HBIX
JIOPOT' CTPOXTEIM PAKETOIUIAHOB IJIAHU-
PYIOT IIPOJIOKHUTD HOBBIC TYPHUCTUYICCKHEC
MapIIPYTHI, IIPOJICTAIOINHE 1O KOCMH-
YCCKUM IIPOCTOPAM. B IIQJIBHCI;ILHCM
MIPEACTOUT CO3/1ATh TEXHUUECKYIO 643,
OPraHU30BATDb PETYIAPHBIE GE30MIACHBIE
I10JIETBI B KOCMOC U PEHNTDb IIPABOBbIE
BOIIPOCHL.

VICnbITATEABHBI MOAET PAKETOMAQHA
SpaceShipOne.

B ornnyme OT KPYHHBIX 43POKOC-
MMYECKMX KOPHOPALMii, KOTOPbIE pa-
60TAIOT I10 3aKa3aM BOCHHBIX BE/IOMCTB
U TI'OCY/lapCTBEHHBIX 4AT'€HTCTB U HE
HUCIBITBIBAIOT TPYAHOCTEN C (PMHAHCH-
POBAHUEM, HOBBIE PAKETOCTPOUTEIbHBIE
(UPMBI 3AUHTEPECOBAHBI B TOM, YTOOBI
CTOMMOCTD BbIBO/IA HA OPOUTY HECKOJIb-
KHUX KHJIOT'PAMMOB IIOJIE3HOI'O I'py3a
HE 06XO/IMIACH B JIECATKH MUITHOHOB
JIOJIAPOB.

Bo60M CIrydae nosueT B KOCMOC — JIENI0
HENPOCTOE, HE BA’KHO, BBIBOJUTCS JIM HA
Opo6UTY OONBIION WK MaJIbIF CIIyTHHUK.

JIJ1s1 IPEO/IOJIEHUS CHIIBI 3EMHOTI'O ITPUTSI-
JKEHUS JICTATEIbHBIN aINapaT JA0JIKEH
061a1aTh HEOOXOAMMBIM 3aII1ACOM
TOIUIMBA, CrOPAIOIMM B IIPOIECCE
3anycka. Ceiyac UCIIOJIb3YIOTCA 1BA BUJA
KOCMMYECKHUX KOPabJ1€ii: MHOT'OCTYIIEH-
YATBIE PAKETHI U MIATTIIBI, OCHAIIEHHbIC
TOIUIMBHBIM 6AKOM U TBEPAOTOIINB-
HBIMH YCKOPHTENIAMUA. MHOIOpa3oBble
KOCMHUYECKHE aINapaTbl CIIOCOOHBI
OO€ECIIeYnTh PErYIsIPHBIE U JIENIEBbIE
IIOJIETHI B KOCMOC.

B 1995 1. 6b11 OOBABIEH KOHKYPC Ha
CO3/laHHE MHOI'OPA30BOro Cybopou-
TAJbHOIO KOCMHYECKOTI'O anmnapara,
nob6eauTenb KOTOPOTO
$10 muH. X Prize HartoMmuHaeT 60pbOy
3a Orteig Prize, rie no6eaun Yapiab3
JIunp6epr (Charles Lindberg), nepeine-
TeBMUN B 1927 1. yepe3 ATITaHTUYECKUA

MOJIy4HuT

okeaH. Ilo cnoBaM pPyKOBOJAMTEIS
X Prize Ilurepa [Janmenpaca (Peter
H. Diamandes), «ycnoBus y4acTus,
OIIpE/IEIEHHBIE OPIKOMUTETOM, I103-
BOJIMJIM IIPHUBJEYb MAKCUMAJIbHOE
KOJIMYECTBO KOMIIAHUM, paboTaro-
IMX HAd PBIHKE MAJION KOCMHYECKOM
UHAYyCTpUH». Harpaay nosydyur Ta
KOMaH/I4, KOTOPAsl CMOXKET B TEUEHUE
JIBYX HEJ/IEJb COBEPHINUTH /IBA IOJIETA
PAKETOIUIAHA C IKUIMAXKEM U3 TPEX
4EeJIOBEK IO Cy6OPOUTATLHOU opbuTe
Ha spicote 100 kM otT 3emun. Kpome
TOTO, Y4ACTHUKAM KOHKYPCa CJIEAYET p
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YENOBEK H KOGCMOC

CO3/1aTh 3aKOHOMAATEJIbHYIO 0a3y, M03-
BOJIAIONIYIO PETYJINUPOBATH HUCIOIb30-
BaHUE KOCMHYECKOI'O MPOCTPAHCTBA
4acTHeIMHU pupmamMu. bonee 20 kommna-
HUH TO/I2JIN 3251BKU HA YYACTHUE B KOH-
KypCe ¥ OKOJIO 12 3aHATHI pa3pabOTKOM
060pyJOBaHUS.

B 6mmkariniee BpemMs KOCMHUYECKUHI
TYPU3M MOXKET CTAaTh OYE€Hb MONYJIsAP-
HBIM. BOT y’k€ HECKOJIBKO JIET KOMITa-
HUA Space Adventures TOPryeT MECTAMA
Ha 6OpTy YaCTHOTO pPAaKETOIUIAHA,
KOTOPBIN JO/LKEH CTApTOBATh B 2005 T.
VYeiryramu (pupMBbI Ha CETO/IHS BOCTIONb-
30BaJINCh 6OJIEE 2 THIC. YETOBEK: /IBOE
NOOBIBAIN HA MEXAYHAPOJHON KOCMHU-
yeckod crannuu (MKC), a ocranpHbIE
COBEPIIWIN IIOJETH HAa POCCHHCKUX
ucrpeburensx «Mul» U HepexuIn
COCTOAHHUE HEBECOMOCTHU Ha O60pPTY
TPAHCIOPTHBIX CAMOJIETOB «U-76>.
WccenepoBanus, nposeaeHHbie B 2000 1.
KOMIIaHuen Harris Interactive mo
3aKasy Space Adventures, NOKa3anu, 4To
B CIIIA 1 Kanajie HaCYuThIBA€TCs 60Jiee
100 TBIC. YENOBEK, KEMAIOMMUX UCTPA-
TuTh $100 THIC. HA TOJIET B KOCMOC.
IO MHEHUIO CIEIHUATUCTOB KOMIIA-
HuM Futron, sBnoTh 70 2012 1. 15 THIC.
YEJIOBEK I'OTOBBI €3KETO/JHO COBEPIIATH
MyTEHIECTBUE MO CyOOpPOUTAIBHOU
TPAEKTOPHH, 3ATIJIATUB 34 Y/IOBOJIbCTBUE
B 0611t cinoxHOCTH $700 MITH.

PyKOBOZMTEN YACTHBIX (PUPM JJABHO
MEYTAIOT O BBIXO/IE B KOCMOC. 32 TTOCTIE -
Hue 20 jeT ObUIO CO3/JAaHO MHOXKECTBO
MIPOEKTOB MO 3aITyCKy KOMMEPYECKHUX
KOCMMYECKUX aMINapaToB; HECKOJIbKO
YK€ HAXOJATCS HA CTAJUH CO3JAHUSI
IpoToTUNA. Pa3zpaboTdynku mpeaaa-
TaloT PA3JTUYHBIE CXEMBI: 3AITYCK PAKETHI
WA PAKETOIIaHA C TPAHCIOPTHOTO

OB3OP: NOAETbl B KOCMOC

Camonet-Hocutenb White Knight poonkeH Aoctasnts SpaceShipOne Ha BbICOTY
15 KM. 3aTeM PAKETONAQH MPOAOAXKMUT CAMOCTOSITEABHBI MOAET NO CYOOPOUTAABHOM
TPAEKTOPUM.

CaMOJIETA, UCTIOJIb30BAHMUE BO3/TyIITHOI'O
mapa g JOCTABKUA PAKETBl B TOYKY
cTapra, NPUMEHEHHE JIBYXCTyIIECHYA-
TBIX KPBUIATBIX YCKOpHUTeENeH. B kauec-
TBE TOIUINBA IPEJIATAIOTCS KEPOCUH,
CIIAPT, IEPEKUCH U TBEPAOTOITIUBHBIC
KOMITOHEHTBL. Habop CcpefcTB NocaaKu
TAKXKE IMPOK: MAPAIIIOTHI, BEPTOJIET-
HBIE BUHTBI CO CBOOOJIHON pOTAlMEN,
paspymaonecss KOHCTPYKIIUH.

Kak Bcer/a, Bce ynupaerca B (pUuHaH-
CUPOBAHUE. DKOHOMUYECKUN MOLBEM
90-X IT. HO3BOJU YACTHBIM a3PO-
KOCMHUYECKUM KOMIIAHUSM, IIPE/IaraB-
UM CaMbI€ MEPETOBbIE TEXHUUECKHE
penieHus, NpUBJIeYb HEMaJIbIE CPE/ICTBA
Ha Pa3pabOTKy KOHIIENIIUNA PAKETOIUIAHA.
OJIHAKO KOMITAHUH, KOTOPHIE BBIIIUIN U3
OOJBIINX KOPHOPAlUi, padboTaliu 1o
CTApOMY IPUHIUITY: HU OJJUH 3JE€MEHT

o Ceyac YaCTHblEe KOMMAHWUM MPOBOAAT UCTIBITAHMS KOCMUYECKMX AMnMApaTOoB,
MO3BOASIOLLIMX COBEPLLATH PETNYASIPHBIE HEAOPOTUE MOAETHI MO CYGOPGUTAABHBLIM

TPOEKTOPUSIM.

. MOAOI’OGODVITHbIe CMNYTHUKN CMOCOBHbI 06ecneynTb 3ArpysKky AAs HYACTHbIX

KOCMUHYEeCKMX annapaTos.

o [IpeocpoAeTb BIOPOKPATUYECKME MPEMOHbI FOPA3AO0 CAOXKHEE, YeM CO3AQTb

KOCMWYECKUM annapar.

KOHCTPYKIIUU HE MOT ObITh U3TOTOBJIEH
JIO TEX IOP, TOKA IPOEKT HE OBIT yTBEPK-
JieH. TakuM 06pa3oM, IEPBOHAYAIHLHOTO
KaIuTala XBaTa/10 JIMIIb Ha IIEPBbII 3Tall
paboThl, 4 HA CTPOUTENIBCTBO JICHET HE
XBATAJIO.

Xorss kopnopauusa McDonnell
Douglas B 90-X IT. JOKa3aJ1a BO3MOX-
HOCTb 3aBeplIeHus npoexra Della
Clipper Experimental (DC-X), rocynap-
CTBEHHBIE IIPOI'PAMMBI IO CO3/IaHUIO
MHOI'OPa30BOI'0O OJHOCTYHEHYATOI'O
PAaKeTOIIaHA OBLIM OCTAHOBJIEHBL. BO
Bpemsa ucnbTanui DC-X paxkeroruian
CTAPTOBAJI BEPTUKAJILHO, CIVIAHMPOBAJI
C BBICOTBI U OJIAT'OIIOJIYYHO IPHU3EM-
auicst. K COXaNeHUIo, B 3TOT NEPUOT,
IOJIOBHOM CTPYKTYPOH IO pa3paboTke
KOCMHYECKON TEXHHUKU ObLIO NASA,
KOTOPOE HE IOJAEPKAIO0 AaJIbHENIINE
padoTsl HAJL TPOEKTOM. OIHAKO YCHUINA
WHKEHEPOB HE IPONAIN AAPOM, HX
HapabOTKU OBIIN MOJIOXKEHBI B OCHOBY
IIPOEKTUPOBAHUA MHOIOPa30BOIO
pakeroruiana. Hecmorpa na ycunus
Kopnopauuu Lockheed Martin, mpoOeKT
1071 KOJIOM X-33 TaK 1 HE ObLJI 3ABEPIICH.
B 2001 r. pykosoguTenu NASA npunimn
K BBIBOJIY, YTO HOAPSIAUYUKY HE yJATOCh
CO3/1aTh COBEPHICHHBIN PAKETHBIN
JIBUT'ATEJIb U TOIJIMBHBIN 6aK st X-33.
[IpuMeEPHO B TO K€ BPEMs UCTEK CPOK
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COURTESY OF MIKE MASSEE XCOR Aerospace

YENOBEK H KOGCMOC

PYKOBOAUTEAN YOACTHBIX GUPM YoKe ACBHO MEYTAKOT O MOAETAX
B KOCMOC. KaKk Bceraq, Bce ynmpaeTtcsl B PUHAHCUPOBAHME,

KOHTPAKTa Ha Pa3paboTKy paKeTOITIaHa
X-34, B KOTOPOM IIPEyCMATPUBAICSI
BO3/IyIIHBIN CTAPT PaKETOIIAHA TTOCIIE
€ro OTJEJIEHUS OT TPAHCIOPTHOI'O
camosiera L-1011. Ha uccaegqoBaHus
6bU10 TOTpadeHO 6osee $1 mipa.

AnnapaTtbl MOAOW MACCHI

Tem BpeMeHEM 4YaCTHBIE KOMIIa-
HUM pabOTaNIU HAJ CO3JJAHUEM pPaKe-
TOIUIAHOB, CIHOCOOHBIX OOECIICYUTH
HU3KYI0O CEOECTOMMOCTb CTAPTOB.
HccnenoBaTenu BBIHYK/CHBI 3aITyCKATh
CITyTHUKM B KAa4€CTBE JIONOJIHHUTEIb-
HOM IIOJIE3HON HAIPY3KU HA PAKETHI,
CTOHMMOCTD BBIBO/IA HA OPOUTY KOTOPBIX
JIOJIAPOB.
ITo3TOMYy YHHUBEPCUTETBI HE HMEIOT

COCTABJIACT MHUJIJINOHBI

BO3MOKHOCTH ITPOU3BO/JIUTE PETYJIAPHBIE
3AITyCKM, 4 3HAYUT, U IPOBOJIUTH UCCIIE-
JIOBAHMS B OOIACTH MUKPOI'PABUTAIINH.
«BMmecTO TOrO, 4TOOBI KIATh CHUXKEC-
HHS CTOMMOCTH, MBI IPEAINIOWIN OB
HUCIOIb30BATh KOCMHUYECKHE AIAPATHI
MaCCOM B HECKOJIBKO KMJIOI'DAMMOB.
TONMBKO YHHUBEPCUTETBI MOTJH OBl
IIPOU3BOJIUTE JIO JECATH TAKUX 3aITyC-
KOB €KETOZIHO», — TOBOPUT Kpuc Kurrc
(Chris Kitts), pykoBoguTenp nabopa-
TOPUU IO NPOEKTUPOBAHUIO MaJIBIX
KOCMHYECKUX CITyTHUKOB YHUBEPCHUTETA
B Canra-Knape.

Pekc Panpenoyp (Rex Ridenoure)
CUUTAET, YTO, ECIM CTOMMOCTD 3aITyCKa
MOJIEBHONH HArPy3KHM CHYTHHUKOB
CHHU3HUTCs, KOJIMYECTBO CTAPTOB KOCMU-
YECKMX aNapaToB MaJOi MacCChl,
HAXO/AIINXCS HA OPOUTE MEHEE 7 JHEI,
MOXKET BO3pactu a0 20-30 B rop.
IIpoBegennble KOMOAHUEN Aerospace
Corporation MOACYETDHl ITOKA3AJIH, YTO
c 1990 mo 2002r. mo 3akazam NASA
Ha CyOOpPOUTATBHYIO OPOUTY OBLIO
BBIBE/ICHO 25 3BYKOBBIX PAKCT.

HecMOTpss HA TO YTO HEKOTOPBIE
KOMIIAHHUM MPEAIAraloT yCIyra Io
BBIBOJly HA OPOUTY CIIYTHHKOB Majloi
MACCBI, IIEHBI MO-TIPEKHEMY OCTAHYTCS

BBICOKMMH. BpUTAHCKAS KOMIIAHUS
Surrey Satellite Technology, cnenpanu-
3UPYIOIAACA Ha 3aIIyCKE YHHBEPCUTET-
CKHX CITyTHHKOB BECOM /IO IIOJyTOHHBI,
npemaraer neny or $35 go $70 ToIC.
IIpu TAKOM HNOJXO/IE I'PY3 JOOABIAETCS
K OCHOBHOM IIOJIE3HOM HAIPY3KE U CTO-
MMOCTb BCET'O 3aIyCKa KOJEOIEeTCs OT
$10 10 $13 M. [I)1st JOCTABKU B KOCMOC
MOJKET HUCIOJIb30BATHCS HAYYHO-HUCCIIE-
JIOBATEJIbCKUI PAKETOIUIAH Pegases.
JleTaTenbHBIN aANNapaT NOJHUMA-
€TCSl B BEPXHHUE CJIOM aTMOCKhEpPDHI Ha
camouiere L-1011 v nocie OTAeIeHUs
OT HOCHTEJIS YK€ Ha CBOEM JBUTATE]IC
BBIXO/IUT B KOCMOC. CTOMMOCTb O/IHOT'O
TAKOT'O 3aIlyCcKa cocrasusger ot $14 1o
$30 MuTH.

Cerojiusi IECATKH MEJIKMX KOMIId-
HUI PadOTAIOT HAJ| CO3/IaHUEM HOBOI'O
ITIOKOJIEHUSI HOCUTEJIEN JIIsl JICIIEBBIX
KOCMHUYECKHX I10JIeTOB. HekoTopsble
U3 HUX 0a3UPYIOTCsl HEJAIEKO OT JIoc-
Anjpxkeneca B panoHe HEOOIBIIOTO
asponiopra B Moxase. «KepocuHoBas
JIONIMHA> Ha MEPBBIA B3IVIAJ] KAXKETCA HE
MOJXOJAIIINUM JIIL PA3BUTHSL YdCTHOTO

A9POKOCMHYECKOTO OM3HECA MECTOM.
Ho ciosla npHes3XaioT 3HTY3UACTHI,
MEUYTAIONME COBEPIIUTL IIPOPHIB
B TEXHHUUYECKOU pepomonuu. Crapas
3a0€eraJIoBKa 1o/ Ha3BaHueM Auger Inn
npesparwiack B Voyager Café, rie, Cujist
34 CTOJIMKAMU, DyKOBOJMTENIN KOMITAHUH
Ha6/I0/1210T 34 IOJIETAMHU CBOUX aIlapa-
TOB, HAOPOCKH KOTOPBIX OBIJIN BIIEPBbIC
cieslaHbl Ha Caln@EeTKAX, YHECECHHBIX
BETPOM B ITYCTBIHIO.

JIaBHBIM-ZIABHO Yy JOPOI'U CTOMUT
anrap. OH IOMHHT T€ BPEMEHA, KOI/Ja
WHKEHEPDbl KoMnanuu Mojave's XCOR
Aerospace TPOBOJUINA HCIBITAHUA
PAKETHOTO JIBUTATEJIS, YCTAHOBJIEHHOT'O
Ha JBYXMECTHBIN camouseT Long-EZ,
1 KOTOPBIHA INIAHUPOBAJIOCh PA3MECTHUTD
Ha PAKETOIIAH YIS TIOJIETOB B KOCMOC.

Aelleso u 6e3onacHo

HHXEHEPHl YaCTHBIX (PUPM BO IJIABY
yIJId CTaBAT OE30MACHOCTb U MaJyIo
CTOHMMOCTD 3amycka. Berepan «Kepo-
CHUHOBOU ponuHb» bapt Paten (Burt
Rutan) Takoro xe muHenus. Ero ¢pup-
Ma Scaled Composites mocTpouna p

MH)keHepbl komnaHmm XCOR Aerospace NPOBOASIT UCTMBITAHMSI PAKETHOTO ABUTATEAS
Ha camoneTe LONG-EZ SPORT.

B Mupe Hayku
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JIETEHAPHBIN camoneT Voyager, 061eTeB-
IITHH BOKPYT 3eMITH 6€3 TOCAIKU U J]03aTI-
pasku. Certuac bapr Paten padoraer Haj
CO3/JAHHUEM PAKETOIUIAHA /I Cy6opOu-
TAJIBHBIX ITOJIETOB.

Eme B 1996 1. Hauamach pabora HaJ
CO3[JaHMEM CcaMmoJsieToHocuTens White
Knight 1 TPEXMECTHOI'O paKETOIUIaHA
SpaceShipOne ¢ cUCTEMOI HA3EMHOTO
obcnyxkuBanust (cm. cmp. 64 u 65).
IIo ciosam bapra Parena, on BApyr
IIOYYBCTBOBAJI, YTO MOXKET CO3/4Th
PAKETOIUIAH U ITOJIETETh HA HEM B KOCMOC.
ITo ero 3ampIC/Ty, IPOEKT JOJDKEH ObITh
CaMbIM IPOCTHIM. K prMepy, pakeToruian
SpaceShipOne CKOHCTPYHPOBAH TAKUM
06pa3oM, YTO IOBOPOTHASI KOHCTPYK-
1M1 KPBIILEB MIPH BXOXKIEHUN KOPaOIIs
B IVIOTHBIE CJIOM ATMOC(EPBI IPUIAET EMY
(dopmy, TO3BOIAIONILYIO JJOCTUYb MAKCH-
MaJIbHOTI'O a3POIMHAMHUYECKOIO TOPMO-
skeHus. Takoe TEXHUYECKOE PEIICHHE
06eCneunBaET 6E30MACHOE ITTAHUPOBA-
HME C OPOUTHI IPH MUHHUMAJIbHOM BMEIIIA-
TEJIBLCTBE CO CTOPOHBI nuiioTa. Ilpasa,
3TO HE E€IMHCTBEHHDIN CIIOCOO NPHU3EM-
JIEHUSI MHOI'OPA30BBIX KOCMHUYECKHUX
ANMapaToB, HO CYLIECTBYIOT U JPYTH€ —
Ooree CIOKHBIE U MEHEe OE30IACHBIE.
Kpome Toro, pakeroruiat 6y1eT OCHAIllEH
YHUKAJIbHBIM T'MOPHUJHBIM PAKETHBIM
JIBUTATEJIEM, TAI'OH KOTOPOI'O MOXKHO
YIIPABJIATh, U3MEHSIST PACXO]] OKUCIUTEIISL.
B xoze ucnbITanuil, IpOBOJUBIINXCS B
nekabpe 2003 r., SpaceShipOne pocTur
ckopocru 1,2 M.

Mumonep ITon Annen (Paul G. Allen),
BJIOKMBIIHI B TPOEKT $10 MIIH., Ha/IeeTCs
BBIUTPATh KOHKYPC X Prize ¥ ONy4UThb
KOMMEPYECKYIO BBITOJY, HO 10 Ha4dasa
HOJIETOB HAJO PEMUTb MHOMXEC-
TBO IOPU/IMUYECKUX M TEXHUYECKUX
npobiseM. Cefyac MOJE/Ib HAXOJUTCS
B CTaJMU JICTHBIX HUCIBITAHUM, A ITOKA
CTOUMOCTB OJIHOT'O 3aIyCKa COCTAB-

OB ABTOPE:

B kocmmdeckom annapate Aerospace’s Black Armadillo ncnoAbsyetcsl napalutor. OH
TAKKE OCHALLEH PA3PYLUAIOWLENCST KOHCTPYKUMEN, NMO3BOASIOLLEN TACUTb CKOPOCTb
B MOMEHT COMPUKOCHOBEHMUSI C 3eMAeN. VIHKEeHepPbl KOMMAHUM MU3Y4YakoT COCTOSIHNE
KOHCTRYKLMM QNAAPATA MOCAE UCMbITATEABHOTO MOAETA.

astet $90—100 ThIC., HO B JaJIbHEHIIIEM
PACXO/IbI MOKHO OyIIET COKPATUTD B/IBOE.
Jlj11 KOMMEPYECKOTO HCIIOJIb30BAHHUSA
[IPEAIIONATACTCS CO3/1aTh PAKETOIUIAH
Ha 6—7 KOCMUYECKUX TYPUCTOB.

Bosee prCKOBAHHBII TPOEKT MPEJIO-
JKeH KoMmnanueu Armadillo Aerospace,
6asupyromieiics B Texace. Ee ocHOBaTenb
JIxon Kapmak (John Carmack) n urke-
HEpPbl KOMIIAHUU pPa3padaATHIBAIOT
KOCMHMYECKMI anmapar ¢ BEPTHUKAJIb-
HBIM CTapTOM. KapMak, OJMH U3 aBTOPOB
MOMY/ISIPHBIX BUzicoUrp Doom u Quake,
CaM IMIIET NPOrPAMMY [JIsl YIIPABJICHUs
JIBUT'ATEJIEM KOCMMYECKOI'O aIapard.
I1o €ro MHEHHUIO, 3TO rOPA3/J0 CJIOKHEE,
4eM CO3/1aBATh KOMIbIOTEPHBIE UI'DBL.

TOorIMBOM /Il PAKETHOTO JBUTATEIS
MOZKET CTATh IEPEKMCH BOJIOPO/IA, A4 KOC-
MHUYECKUI anmnapar Black Armadillo
OyZeT NPU3EMIISITHCS C MAPAIIIOTOM.
B MOMEHT CONPHUKOCHOBEHUA C 3EMIIE

AxxoaH Xopsar (Joan C. Horvath) — NCNOAHUTEABHBIN AUPEKTOR KOHCYABTALIMOHHOM
KoMnaHum Takeoff Technologies LLC n3 KaamdopHum. OHA CTAAQ COyYpeAUTEAEM U
VICMOAHUTEABHBIM AMPEKTOPOM HekoMMepyecKkoro ¢oHAA Global Space League,
CNeUVOA3NPYIOLLErocsl HO 3AryCKAX MOAbBIX CMYTHMKOB, CO3AQHHBIX CTYASHTAMU

yHuBepcutetos CLUA.

3JIEMEHTBI, HAXO/AIINECS Ha HOCOBOM
MOBEPXHOCTH, JIOJIKHBI Pa3PyHaTbCs
U I'dCUTb y/1ap.

AspoKocMHYECKass OTPAC/b IIPUBJIC-
K4€T BCE OOJIBIIE YACTHBIX HHBECTOPOB.
B ansape 2004 r. aAIMUHACTPAITUSA IITATA
Ox1axoma 06'bsABUIIA O IPEAOCTABIEHUHN
HaJIOTOBBIX JIBI'OT B pasmepe $17 muIH.
CO3/IaTEAM YACTHOT'O PAKETOIUIAHA.
B mpoekre Rocketplane npuHuMaeT
ydactue ceHarop mrara [miamep Kanmc
(Gilmer N. Capps). [lo MHEeHHIO €ro
kosuter, B 2006 I. KasKIbIN KeJIAIOIUHA,
sariaTus $100 THIC., CMOXKET MOJHATHCS
Ha 60 KM HaJ1 3eMJICI U COBEPITUTD MOJIET
10 Cy6OpOUTATIBHON TPAEKTOPUM.

KoMmmanusa SpaceX, BO3IIaBIACMAs
Wnonom Mackom (Elon Musk), CKOHIIEH-
TPUPOBAJIA CBOU YCUJIUA HA CO3JAHUN
JIEIIEBOI'O dBTOMATHYECKOI'O TPAHCIIOP-
THOT'O KOpPaoss. [TTaHUPyeTCs UCIOJb-
30BATh PAKETHBIN JBUTATENb, PAGOTAIO-
MU HA KEPOCHHE U KUCIOPOJE, A TAKKE
npeanonaraercs, 9ro 80 % KOHCTPYKLIUHA
KOPa06JIs CMOXKET UCIOJIb30BATHCA MIPH
ITOBTOPHBIX 3AITYCKAX.

BymMokHbIe 6apbepsl

Jlaxxke ecau YacTHbIE KOMMOAHHUHN
HANAYT JOCTATOYHO CPEACTB U CO3/a-
ayT HQHC)KHI:IIZ arnrapar JJjid 1mOoJIETOB
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bapTt PateH yBepeH, Y4To CTOMMOCTb UCMbITATEABHbBIX MOAETOB €70
pakeTornAaHa coctaBmt S90-100 ThiC.

B KOCMOC, 3TO HE O3HAYAET, YTO BCE
npobiemel 6yayT pemeHsl. Ha cieny-
IOIIEN CTAJUU MM IPHUJETCSA OOCYXK-
J1aTh IPaBOBbIE BONPOCHL. IIpaBuia
noJIeTOB Haj Tepputopuen CIIA
perynrupyer PenepanbHOE yIpas-
JIEHUE T'PAXKIAHCKON aBuanmm (FAA).
ITo cnoBam sKkcnepra FAA no aBuauu-
oHHOM 6e3zonacHocTu [Tarpucuu CMuT
(Patricia Grace Smith), «3Kumax —
YaCTh CUCTEMBI O€30TIACHOCTH ITOJIETOB.
A MIOASAM CTOUT JOBEPSITH OOJIbIIE, YEM
ABTOMATH3UPOBAHHBIM CUCTEMAM>.

CerogHsa BCE JIMIA, HAXOJAIIUECH
Ha O0PTYy KOCMMYECKOTO anmnapara,
SIBJISIIOTCSL YJIEHAMH DKUITAKA, U KAXK/IbII
3HAET, 4€M PUCKyeT. CUCTEMBI TIOJTy4de-
HUS JONYyCKa K IIOJIETAaM B KOCMOC,
CYHIECTBYIOIHUE JIJII KOCMOHABTOB
U TYyPUCTOB, CYHECTBEHHO OTIHYa-
0TCAa Apyr oT japyra. Ha mepsom
3TANE KOCMUYECKHE TYPHUCTBI OYAYT
pUCKOBATH OOJbIIE, YEM aBHUAIIAC-
caxxupsbl. IToaTOoMy mnepejs KomIa-
HUAMH CTOUT 3a/1a4ad CBECTU PHUCKH
K HyII0. JIMIIEH3UPOBAHUE MOJIETOB
PAKETOILIAHOB IIOIAJAET B CEPYIO 30HY.
IIpaBurenscTBo CIIIA emme HE paccMOT-
pEJI0 MPOEKT 3aKOHA O KOMMEpPYEC-
KOM MCIOJIb30BAHUH KOCMUYECKOTO
npocrpancTsa (HR 3245). He pemen
BONPOC O TOM, ABIACTCA JICTATEIb-
HBIH ANNaPaT C KPbUIBAMHU U PAKETHBIM
JBUT'ATEIEM PAKETOM JINOO CAMOIETOM.
B cooTBeTCTBIU C 3aKOHOJATENBLCTBOM,
B TOM CJIy4dde, €CJAU Mbl UMEEM [I€JI0
C PAKETOM, B IIEPBYIO OYEPE/Ib HEOOXO-
JUMO TaPaHTUPOBATh 6E€30MACHOCTD
MACCAKUPOB HA 3EMJIC; €CIU K€ PEYb
HUIET O CAMOJICTE, TO 3[€Ch 3dKOHO-
JlaTEJIbCTBO TpeOyeT OOeCrnedYeHUs
6e3onacHoCTU 11oJiera. CylecTByIoT /1B€
PpasHBIC IPOLEAYPHI JJOMYCKA K BBITTO-
HCHUIO TIOJETOB: JIMIICH3UPOBAHUEC
U cepTUdHUKALMA. BAKHBIM OCTAETCsA
BOIIPOC OO Yy4aCTHUU B KOCMHYECKHUX
MPOEKTAX I'PAXK/IAH U KOMITAHUH JIPYTHUX
CTpaH.

CMHT CUHTAET, YTO OCBOEHUE KOC-
MOCa YAaCTHBIMU KOMIAHHUSAMU [OJI-
JKHO MPONTU OIPEJICJCHHbBIE CTAJUU.
Ha nepsoM aTane, KOTOPHIH MbI HAOJIIO-
A€M CETOJHs, OHU INPOBOASAT HACTY-
MATEIbHYIO AIPECCHUBHYIO IOJUTHKY.
FAA paccMaTpuBAIOTCA TPU 3AABKA
Ha IOJIy4E€HUE JIMLIEH3UHU JIJI OCYIIe-
CTBJIEHUSI KOCMUYECCKHUX IIOJETOB.
Heob6xoaumoe TpebOBAHUE — YACTHBIC
KOMIIAHUHU JAOJIKHBL PAaCIOJNAraThb
CPEACTBAMH, ITIO3BOJIAIOIMNMY KOMIIEH-
CHPOBATh BO3MOXKHBIH yIIEPO TPETHUM
aunaMm. JIeno OCIOXKHAETCSA TEM, 4TO
B paMKaX MEXAYHAPOJHBIX JJOTOBO-
POB IO OCBOCHHIO KOCMHUUYECKOIO
npocrpancTsa CHIA mmeroT onpeje-
JIEHHBIC OO3aTE/IbCTBA MEPE] PSAIOM
cTpaH. B ciiygae aBapum neTaTebHOTO
anmnapara ymepo JOJKEH ObITh CBE/IEH
K MUHHMYMY, €CJIM K€ OH IIPEBBIIIAET
CyMMYy CTPaXOBKH, KOMIICHCAIUA
JOJDKHA BBIILIAYUBATBCSI U3 CPELCTB
MHHHUCTEPCTBA TpaHcnopra CIIA,
MMEIOIIETO JIJIsl 3TUX 1iesteit $1,5 mipy.

Eme onnont 3agauent FAA sBisgeTcs
JHUIICH3UPOBAHHUE KOCMOJPOMOB.
V¥ asponopra B Moxase eCTb XOpOIIUne

AONOAHUTEABHASA AUTEPATYPA:

IIAHCBl CTATb IEPBBIM KOCMOJAPO-
MoM. ITo Mepe Toro Kak MH(MpPaACTPyK-
Typa OyJeT pa3BUBATLCHA, BO3paC-
TET BEPOSITHOCTBH TOTO, UTO OOJIbIIE
JIIOZIEN CMOT'YT OTIPABUTHCS B KOCMOC.
3aKOHOTIPOCKTH HR3245 n S1260
OyIyT pacCMaTPUBATBLCA B KOHI'DECCE
CIIA. Tpe6oBaHUA 1O OE30MACHOCTH
KOCMMYECKHUX IIOJIETOB [JOJIXKHBI
COOTBETCTBOBATH CYHIECTBYIOIIHUM
B I'PAKJAHCKON aBHUAILUU.

ITo muenuio bapra Parena, npesu-
JieHTa KomnaHuu Scaled Composition,
TpeOGOBAHUA MO JIMIIEH3UPOBAHUIO
[IPE/IIONATAI0T OJIMHAKOBYIO CTEIICHb
0€30MACHOCTH ISl UCHBITATEIbHBIX
U PEryIApHBIX IOJIETOB. OH TaKXKe
CUUTAET, YTO B JAHHOM CJIy4d€ IIPOLIECC
JIOJDKEH WJITU 11O IIyTU CEPTUMHKALIMH,
KOTOpPas IPUMEHAETCA B ABUALIUM, 4 HE
JIMIIEH3UPOBAHUA. B mo6om ciyyae
PaTreH HajJeeTcs MOJYYUTh JIULLEH-
3HI0 /IO Ha4ajia IIOJIETOB Ha KOHKypCe
X Prize, KOTOPBIN CTAHET CTAPTOBOU
IJIOMAJIKOH Il MHOI'MX 9HTY3UACTOB,
ITOJIO>KUBIINX HAYAJIO HOBOH 3P€ OCBOE-
HUSI KOCMHUYECKOI'O IIPOCTPAHCTBA
YACTHBIMU KOMIIAaHUAMU. B

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

LowRes. pdf.

o Affordable Spaceship: Burt Rutan’s Quest for Space. Michael A.
Dornheim in Aviation Week and Space Technology, Vol. 158, 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: hitp://ast. faa. gov.

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

www. hobbyspace. com.

e Information about X Prize entrants: www. xprize. org.
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liCh

KAK 3EPKAND JEMOTPAHM

Mo marepuanam 6eceapbl ¢ pykoBoautenem DeAepaAbHOM CAYXObI
roCyAOpPCTBEHHOM CTATUCTUKMN B.A. COKOAUHBIM

Bcepoccumnckas nepenncb HaceaeHus 2002 . NMoKA3aAd, YTO
AOBAABHAST MUTPALLMS U KPU3NC MHCTUTYTA CEMbU — XAPAKTEPHBIE
NPVIMETE COBPEMEHHOCTU.

Ilepenuck HaceneHUs — YHHUKaJIb-
Hasl CTATUCTUYECKasa onepanus. Eme
JIL.H. ToncTo, NPUHUMABIINH, KakK
1 60NIbIIAsA 9aCTh POCCUMCKON MHTEN-
JINTEHIIMHU, aKTUBHOE YYACTUE B IIEPETIHN-
cu 1897 1, onpenenun ee Kak 3epKaio
Poccny, B KOTOPOE HE3ABUCUMO OT Ha-
LIETO JKEJIAHUS IPUACTCS B3ITIAHYTh.
Yro ke nokazana nepenuck 2002 r.? Kax
M3MEHUJICA COLMAIbHO-AeMOrpadudae-
CKUI IIOPTPET POCCUAHMHA? YTO BIMA-
€T Ha YUCJIEHHOCTb HACEIEHHS 3EMHOI'O
mapa? Kak cBa3aH ypoOBEHb POKIAAEMOCTH
¢ murparueri? Kakoi 6yeT poccumnckas
apmus depes 20 ser? Kakue npooaeMel
BO3HHUKAIOT B CBA3W CO CTAPEHUEM Ha-
cenenua? Iloyemy JKEHIMUH C BBICITAM
06pa3oBaHUEM OOJIBIIIE, YEM MYKUUH?

[AGBHbIE UTOrM Nepenucu
2002roaa

Beepoccniickas mepennuch HaCE/IECHUs,
MPOBE/ICHHAsA B OKTSI0pe 2002 I, OTpasmia
CEPbE3HBIC U3MEHEHHUS, TTPOU3O0MIEIIINE
B COILIMAJIbHO-/IEMOTPa(PUUECKOM OO-
JMKe Poccun cO BpEMEHU NPEAbIIyIIEH
nepenucu 1989 r. 32 HUYTOMXKHBINA C TOYKHA
3pEHU UICTOPHUU CPOK B 10—15 Jer Hamma
CTpaHa MEPEKWIA BAKHEHUIINE TIepeMe-
HBI: PACIaIoCh OJIHO IOCY/JaPCTBO, OOpa-

30BAJIOCH JIPYIro€, 3KOHOMMKA IIEPEILIA
Ha COBEPIIEHHO HWHBIE PEIbChI, CHOp-
MHPOBAJINUCh MNPUHLIMIIHAIBHO HOBBIC
OTHOIICHUS B OOIIECTBE, Kap/AUHATBHO
U3MEHWINCH MOJIMTHYECKOE YCTPOUCTBO
U yCJIOBUA JKU3HU. Bce 9TO, KAK B 3epKa-
Jie, OTPA3WIOCH B PE3Y/IBIATAX ITOC/IEJHEN
Bcepoccuriickor nepenucu HacelIeHUs,
KOTOpPBIE 3a(PUKCUPOBAJIM BCE HU3ME-
HEHUSI, IIPOU3OLIECAINE B COLIUAIBHO-
SKOHOMUYECKOM, IMOJIUTUYECKOH, KYJIb-
TYPHOI U Ipyrux cpepax. Kpome toro,
MOJIyYE€HHbIE JAHHBIE TIOATBEPAW/IN, YTO
LEIBIN Psif OOIMIEMHPOBBIX TCHACHIIUI
JEMOTrpapUIECKOrO Pa3BUTHSA B TOM WIH
MHOI Mepe pUcym u Poccnn. AHamms pe-
3YJIBIATOB MEPENHCU ITO3BOJIUT IIPOTHO-
3HMPOBATh BO3MOKHBIE JIeMOTpapruIecKre
U3MEHCHUS, HAIPABJICHHUSI PA3BUTUSI 06-
MIECTBA U UX IOCIECACTBHSA, KAK IIO3UTHB-
HBIE, TAK U HETaTHUBHBIE. KAK TOBOPUTCH,
KTO IIPEAYIIPEXKIEH — TOT BOOPYKEH.

K ncropum sonpoca

OTHOCUTEIIBHO CHUCTEMATHYCCKUI 1101~
CYCT HACEJICHUS BEJICS CIIE CO BPEMCH
Ierpa 1. Torma i yno6CcTBa B3UMaHHs
IojjaTeil 6BUTM BBE/ICHBI MOJYIIHBIC peE-
BU3UH, KOTOPbIC, OJIHAKO, IIPOBO/IMIUCH
HeperysapHo. ITepsas BceoGmas mnepe-

[IUCh HACEJEeHHUs1 ObUIA OCYIIECTBIEHA
B Poccumn 9 ¢espans (110 HOBOMY CTHU-
mo) 1897 r. IIpoBepKa 3aII0JIHEHHBIX T1C-
PENMUCHBIX JINCTOB 3aHsUIA /IBA JTHSA, 4 00-
paboOTKa JAHHBIX 3aTSAHYIACh HA IIEJIBIX
BOCeMB JieT. Tak, 105 sieT Ha3aj Hacene-
Hye POCCHUIICKON UMIIEPUU COCTABIIIO
67,473 MJIH. YE/IOBCK U 324 BEK yBCINYH-
JIOCh Gosiee yeM B /iBa pasza. IIpu aTom
VZAEIBHBII BEC T'OPOACKOIO U CENbCKOIO
HACEJIEHUA B TE€ BDEMEHA COCTABIISL, COOT-
BETCTBEHHO, 14,6% (9,894 mH.) u 85,4 %
(57,579 man.). CerogHsa 3TO COOTHOIIIE-
HHC KapJUHAIBbHO U3MCHWIOCH: 73,3 %
HACCJICHUS JKUBET B TOPOJAX U 26,7% —
B CEIBCKOM MecTHOCTU. Ha pybexe Be-
KOB My’KYMH ObUIO 48,7% (32,102 MiH.),
a sxeHmuH — 51,3% (33,876 MJIH.), KaK
HU CTPAHHO, IIOYTH TO K€ COOTHOIIIE-
HHUE COXPAHUJIOCH IO CHUX IIOP — COOT-
BETCTBEHHO, 46,6% u 53,4%. 3210 nous
gerer n0 15JeT yMEHBIIWIACH IOYTH
BBoe — ¢ 40% (26,279 mmm.) mo 18,1%
(26,327 MIIH.), A JIOJIs1 JIIOZIEH TTPEKIOHHO-
o BO3pacTta (MyK4uH OT 60 JIeT, JKEeHIIH
OT 55) CyHmIECTBEHHO BO3pOCia — ¢ 8,8%
(5,823 mutn.) 10 20,5 % (29,778 min.). Ecmn
B KOHIIE XIX B. TPyZJOCIIOCOOHOE HACEIE-
HUE COCTaBIANO 51,3% (33,851 mun.),
TO Tenepsb — 61,3% (88,942 miii.). Takum
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006pa3oM, 32 CTOJIETUE COCTAB HACETICHUS
Poccnm 3HaYNTENTEHO N3MEHMIICS.

PesynbrarTel NEPENUCH OTPAXKAIOT HE
TOJIBKO ~COIIMAJIbHO-3KOHOMUYECKHE
M3MEHCHUA, MUTPAIHIO, BO3PACTHO-TIO-
JIOBOM COCTaB, CEMEMHOE ITOJIOKCHUE
U COCTAB CEMbH, HO M TpArudeckKue
CTPAHHIIBl HAIIEXM MCTOPUM — PEBOJIIO-
IIMOHHBIE TIOTPSACEHUS, BOMHBI, T'OJO/,
penpeccun. Hanmpumep, ceityac Han6o-
JIe€ MAJIOYMCIECHHYIO TPYIIITY COCTABIA-
0T JIIO[IA, POAUBINUEC OKOIO 60 et
TOMY HAa33J], — 3TO 3XO Bropoi mupo-
BOM BOMHBL. KcTary, BIEPBLIE 3aBHCH-
MOCTB JIeMOTPaPUYECKHX MOKa3aTEICH
OT UCTOPHUYECKUX KATAKIM3MOB BbIABHIIA
nepenuch 1937 1. Ha 6a3e moay4eHHbIX
TOTJJA CBE/ICHUH ObLIA IIOCTPOEHA CXEMa
I10JIOBO3PACTHOI'O COCTABA HACEJIEHUS.
TTocnencTBui penpeccun OHa, KOHEYHO,
HE OTPA31JIa, HO OTYETIMBO 3a(PUKCHPO-
BaJId IIOTEPU BCJIEACTBUE ronoAa 1932 1.
(TONMBKO Ha YKPaWHE TOI/IA, IO PA3HBIM
OIIEHKAM, YMEPJIO OT HEJJOENAHNA OT 5 10
6 MJIH. YEJIOBEK). 32 MOMyICHHUE 1006~
HBIX «aHTUCOBETCKUX> JIAHHBIX «BUHOB-
HbIE>» OBIN (PU3MYECCKU YHUYTOKCHDL
Ho HecMOTpsA HA BCE CTAPAHUS, ITOJTHO-
CTBIO C(PATBCU(PUIITPOBATD PE3Y/IBTATEI
MEPENNCHA HE YAAJIOCh: BCE MOKA3ATENN
ObUIN HACTOIBKO B3aMMOCBA3AHBI, YTO
ONBITHBIM JieMOorpadam He NPEACTaBU-
JIO TPY/Ia BOCCTAaHOBHUTDb PEATILHYIO Kap-
TUHY. CIEIUAINCTB CYUTAIOT, YTO Ie-
penuck 1937 1. 6bU1a IPOBEJEHA OYEHD
I'PAMOTHO.

Hac nocuuraau!
B 60-¢ roast CCCP u CIIA BbICTYIIH-
JI1 C COBMECTHOM HHHUIIMATUBON pPa3
B 10 1€T OZHOBPEMEHHO BO BCEX CTPA-
HaX IMPOBOJUTH MEPENNUCh HACCICHUS.
DTO Obl1 6ECHpPEIE/ICHTHBIN  Cllydai
JJISL 3MOXHM <«XOJIOJJHOM BOUWHBI», KOT-
Jla KPYHNHEHIINE IIPOTHBOOGOPCTBYIO-
€ JICPKABBI BBIKA3AIN €JUHO/YIINE
B IJIOOAJIBHBIX BOIIPOCAX, KACAIOMIHUXCS
JIEMOTPa(PHUUECKON CUTYAITUU U €€ IIPO-
rHo3uposanusa. C T€X MHOp HNEPENUCh
HACEJICHUA OCYIIECTBIACTCA OOIee NI
MEHEE PETYJIAPHO.

ITo uyncnenHocTn HaceneHus Poccus
3aHMMAET 7-€ MECTO B MUpPe rocsie Kuras
(1285 mun.), Muauu (1025 mun), CHIA

(286 M), Wnponesun (215 MiH.),
bpasunum (173 man) mn Ilakucrana
(146 mutn.). COryIacHO JIAHHBIM TIOCTE]-
Hen nepenucu Hacenenust 2002 roja,
B P® 1oCcTOAHHO NPOKUBACT 145,2 MITH.
YEJIOBEK, YTO OKA3a710Ch HA 2% (1,8 MJIH.)
OOJIBITE, YEM IO JJAHHBIM TEKYIICH CTa-
TUCTUKU. C MOJJOOHBIM Ka3yCOM CTOJIK-
HYJIUCh B CBOE BPEMsA M AMEPHKAHCKHE
aeMorpadsl. DKCOEPTHl CYUTAIOT, YTO
TAKOE HECOOTBETCTBHUE B IM(PPAX CB3A-
HO C HEZIOYYETOM MHUI'PAITMOHHBIX IIPO-
1IECCOB, KOTOPBIC UI'PAIOT BAXKHYIO POJIb
B COBPEMEHHOM MHUPE.

ITo cpaBHeHHIO ¢ 1989 I. YHCIEHHOCTD
POCCHSH COKPAaTWIaCh Ha 1,8 MIIH. 4esio-
BEK (B TOM YHCJIC B TOPOJAX — Ha 1,6 MITH.,,
B CEJIbCKOM MECTHOCTU — Ha 0,2 MJIH.),
YTO OOYCIOBIEHO €CTECTBEHHOM YOBI-
JIbIO HAaCEJIEHHsd, KOTOpas COCTaBUIa
7,4 Min. (ymepJio 27,9 MIIH., 4 POJIUIOCH
20,5 mnn.) (puc. 1).

Jlonroe BpeMsi IPUPOCT HACEIEHMS 3d-
BUCEJI OT YPOBHS POK/IAEMOCTH, T. K. MHUT'-
PaIMOHHBIE TTPOIIECCHI CYIIECTBEHHO HE
BJIMAJIM HA €ro u3MeHeHue. OIHaKO aHa-
JIM3 MATEPUAJIOB ITOCIEAHUX NIEPEITUCEL
B EBpomne, AMepHKe M CTpaHax ObIBIIETO
CCCP moxkasaj, 4ToO CErojiHsi OCHOBHOE
BJIMSIHUE HA YHCJICHHOCTb HACEJICHUS,
4 3HAYMUT, 1 HA HAIIMOHAJIBHOE U KY/Ib-
TypHOE Pa3HOOOpa3HUe HACEICHUA TOU

WIA WHOM CTPAHBI, OKA3bIBAIOT UMMM -
paiys 1 SMUTPALIUL.

B MUrpauoHHOM notoke

COKpaleHue HACEICHUA MPE/ICTABIIACT
CO6OM BECbMA CYIIECTBEHHYIO IPOOIEMY
111 GOBIIMHCTBA €BPONENCKUX CTPAH,
B TOM 4ducJie s Poccun. EqMHCTBEHHBIM
UCTOYHMUKOM BOCIIOJIHEHHSA IIOTEPD
CTaHOBUTCA Murpanud. OJHAKO JaxKe
B 1994 r, KOrgja MUIPAIMOHHBIN IIPH-
POCT 6bUT HAUBBICIIUM 34 IIOCJICAHNAEC TPU
JlecATHIETUA (OKOIO 1 MIIH.), OH HE CMOT'
IOKPBITh ECTECTBEHHYIO YObIIb HACEJIE-
Hus. 3a nepuoj ¢ 1989 no 2002 1. npe-
Jiesel Poccun OKUHYMM 5,4 MITH., 4 TIPU-
OpuH 11 MITH. (B OCHOBHOM U3 cTpad CHI
n barryin), B pe3ynsraTe MUTPAMOHHbIN
HPUPOCT COCTABWII 5,0 MJIH., YTO Ha 3/4
KOMITEHCUPOBAJIO €CTECTBEHHOE COKPa-
IeHue HacesleHus. Hama crpana 3aHu-
MAa€T TPETHE MECTO ITO YUCITy UMMUTPAH-
ToBniocse CIIIA u Tepmanun. B cpegnem
B 1991-2001 1. B Poccuio mepecesns-
J10Ch OKOJI0 800 TBIC. YETOBEK €KETO/I-
HO (puc. 2). IIpn 3TOM, KaK OTMEYaIOT
3KCIIEPTHI, OCHOBHAA MACCa JIIOJEI, ITPU-
€XaBIIMX B POCCHIO, HAXOIUTCA B PENIPO-
JIYKTUBHOM BO3PACTE U MMEET BBICOKUI
ypoBeHb 06pazosanHust. B 2000 1. B xo/1€
MIPOOHOI MEPENNUCU B MOCKBE BBIACHU-
JIOCh, YTO GOJILHIMHCTBO TOPIYIOMIUX

Puc. 1. UsmeHeHne YucAeHHoCTM HaceAeHus Poccuiickon ®epepaumm

(MO AQHHBIM NepPennUcen HOCEAEHMS)
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CLIA
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Puc. 2. Murpaums 3a 1991-2001 rr. (YYCAO NPUOBIBLLUMX B CPEAHEM 30 FOA, ThiC. HEAOBEK)

Ha PBIHKAX MUT'PAHTOB HAXO/ISITCS BTPY/IO-
CIIOCOGHOM BO3PACTE U UMCIOT OJTHO WIA
JIBA BBICLITMX OOPA30BAHMS, OJHAKO B CUJTY
TEX WM UHBIX OOCTOSITEIBCTB JIUIIEHDI
BO3MOKHOCTU paboTaATh HA POJUHE

I'no6anbHas MUTpALyA CTaaa Xapak-
TEPHOI IIPUMETON COBPEMEHHOCTH. DTHU
MPOLIECCHl UMEIOT CBOU IOJIOKUTEb-
HbIE CTOPOHBI (IIPUPOCT HACEJIEHMS ), HO
MPUBO/IAT U K LIEJIOMY Psijly TTPOOJIEM KaK
COIMATIBHO-9KOHOMUYECKOTI'O (SKHUIIBE,
TPY/IOYCTPOHCTBO, MEJUITHHCKOE OOECIIE-
YEHUE, CTPAXOBAHUE U T. [I.), TAK U [IPABO-
BOI'O XapakTepa (IOIy9eHNE IPAKIAHCTBY,
MIPOIMCKA, HAIOTOOOIOKEHUE U T. /1.).

TTo ganueiMm OOH, yTO6BI U36€KATH J1e-
ITOMY/ISIIUK U BOCIIOJIHUTD HEJJOCTATOK
padouernt cunbl, EBpona nomwkHa B 611-
JKaumuye 25 JIeT IPUHATh 159 MIIH. UM-
MHI'PAHTOB M3 Pa3BHUBAIONINXCS CTPaH.
CKopee Bcero B Oy/yIieM eBPONEHCKUM
IOCY/IapCTBAM TIPUJIETCSI KOHKYPHPO-
BATb 32 MOTEHIUAIBHBIX I1€PECEICHIICB.
Jlemorpadsl, TOTUTUKA U SKOHOMUCTBI
CTPEMATCS MPOTHO3UPOBATh M KOHTPO-
JINPOBATD JIBIKECHIE MUTPAITMOHHBIX I1O-
TOKOB, KOTOPBIE BO MHOI'OM OIIPE/EIAIOT
JIEMOIPaPUUECKYIO CUTYALIUIO B MUPE.

BHyTpeHHss murpaums

TToMMMO BHENIHEN MUTPALIUM CYIIECTBY-
€T U BHYTPEHHssA, POJIb KOTOPOH HEOJ-
HO3Ha4yHA. C O/IHOM CTOPOHBI, IPOIIECC

YPOAHU3ALIMU HECKOJIBKO CTAOWIN3UPO-
BAJICs, COOTHOIICHHE TOPOKAH M CEJTbYAH
COXPAHAETCs HA YypOBHE 1989 I (cOOTBET-
CTBEHHO, 73% 1 27 %), MACCOBBI MCXOJ
JKATEJIEN U3 JIEPEBEHb B TOPO/IA PAKTH-
4eCKU NpeKkpaTtuica. C Ipyror CTOPOHBI,
IIPOM3OIIET MOITHBI OTTOK HACETICHUS
¢ JanpHero Bocroka, n3 Cubupy, ¢ Kpaii-
Hero Cepepa. DTOT NPOLIECC MET BOJIHA-
MU. 3HAYUTEIBHOE YHCIIO MIEPECEICHIICH
OocCeso B npolseTaionemM I[TpHBOLKCKOM
denepanbHOM OKpyre. JIpyras ke 4acTb
[IEPEMECTUIACH B LIEHTP U HA IO, IIPU-
9eM OCHOBHOHM MHI'DAIIMOHHBIA IOTOK
XJIBIHY/T B MOCKBY, MOCKOBCKYIO O6J1aCTh
n nHa CesepHbliil KaBkas. B pesynsrare
O6H_II/IprIC CEBCPHBIC M BOCTOYHBIC 00-
JIACTH HAIICH CTPAHBI OYKBAIBHO OOE3ITIO-
e, Ha YykoTKe, HarIpuMep, HACYUTAIN
54 TBIC. JKUTEJICH — HA YETBEPTh MCHBIIIC,
UeM OJKUJIAJIOCh. A MEK/Ty TEM OCHOBHBIC
TIPUPOTHBIC PECYPChI HAXOAATCA UMCHHO
B Cubupu u Ha [JaibHeM BocToke, u ux
OCBOEHHE BECbMA BAKHO JUIA IIPOIBETAHMSA
rocygapcrsa. Ho cypoBblie yCJIOBUS JKU3HU,
HEJIACKOBAsI IPHPO/IA, MU3EPHBIE 3apIlyia-
TbI M1 YIIaJJOK MH(PACTPYKTYPbI COBETCKHX
BPEMEH BBIHYK/IAIOT JTIO/ICE OTIPABIIATHCA
Ha MOMCKH JIydnier JJond. KakoBel OyyT
COLMATIBHO-3KOHOMMWYECKHE IIOCTICICTBHS
3TOro nporecca? He HaneceT im MacCoBoe
NEPEMCIICHUE HACC/ICHUA U3 CCBCPHbBIX
PETUOHOB YIepO HAPOJHOMY XO3ANUCTBY

CTpaHbI? I71€ Ta TPaHb, 32 KOTOPOU Hera-
TUBHBIE TIOCJIECTBUA CTAHYT OLIYTUMbI-
MM, U KaK UX NPEAOTBPATUTL! OTBETUTD
Ha IIOJOOHBIE BOITPOCHI 3KOHOMMCThI CMO-
I'yT TOJIBKO IOCJIE THIATEIbHOI'O U3y4CHUS
BCEX ACIEKTOB IIPOOJIEMBL.

Kpusuc cembu
Hapsay ¢ MUTpaliiOHHBIMU TIPOIIECCAMU
CJIOZKHYIO JIEMOT PAPUUECKYIO CUTYAITHIO BO
MHOI'OM ONPEJEACT HECTAOWIBHOCTD COB-
PEMEHHON CeMbH. [JAaHHBIE IEPENTICH B PA3-
HBIX CTPAHAX HAITIAIHO CBUZICTEIBCTBYIOT O
KPU3HCE CAMOT'O UHCTUTYTA CEMBH.
CyMMapHBIH KO3(MMUIIMEHT POXK/Iac-
MOCTH (T. €. CpeAHee KOMUYECTBO JETEH,
POXACHHBIX OAHON >KEHINWHOU B TE-
YEHHE €€ PENPOAYKTUBHOIO IIEPHO/A)
JUTST €BPOIIEUCKUX CTPAH €/1BA JJOCTHUTACT
1,45. TlopasuTenbHO, HO B 3KOHOMMUYEC-
KM OJIaroNnoJIydHBbIX CTPAHAX, B TOM YMC-
JIE U KaTOJIMYECKUX, I7ie aOOPTHI U IIPU-
MEHEHHME ITPOTUBO3a94TOYHBIX CPEICTB
3ATPEIIEHBI WIN OCYKIAIOTCA IIEPKOBDIO,
MaJIOE YUCIO JETEN CTAJIO XAPAKTEPHOM
OCOBGEHHOCTBIO IEMOTPA(PUIECKOTO IIPO-
necca. CormacHo pganHbiM  CoseTa
EBpombl, B ABcTpyn, bonrapnu, Benrpun,
Tepmanuy, JIatBuy, ODCTOHUM, MOJIABUY,
ITonpe, Pymbinnu, CioBakyy, CJIOBEHUH,
[IBefinapuu CyMMapHBIA KO3(MMUITHEHT
POXIAaeMOCTH He npeBbiaet 1,3—1.4 pe-
6enka. Bo ®pannuu 1 Mpnanguu aToT
ITOKA34TeIb 9yTh OOJBIIE — OKOIO 1,9.
B macrosmee BpeMsa ypOBEHb POXKIAe-
MOCTH BO BCEX €BPOIIEUCKUX CTPAHAX (32
HUCKIoUeHUEM Typrnn) HaXOUTCS HIKE
YPOBHS IPOCTOI'O BOCHPOM3BO/JICTBA Ha-
cenenuA. OCO6EHHO HU3KA POKIACMOCTh
B Bocrounor Esporte. Bo MHOIIX cTpanax
3amaanoi EBPOIbI CMEPTHOCTD ITPEBbI-
CUJIA POXKIAEMOCTD, YTO BBI3BAJIO €CTECT-
BEHHYIO YObUIb HACECJICHUS, JIUIITb OTYACTH
KOMITCHCUPOBABIIYIOCS HMMHIPAITUCH.
CoKpamieHne pPOKAaeMOCTA XaPAKTEPHO
1 Bcero Mupa. Jlaske B bpasuiumy, rje eme
B 60-€ rofIbl HA OJIHY KCHITIMHY B CPETHEM
[IPUXOAWIOCH 6,3 pebeHKa, B 90-M I 3TOT
oKazaTesb CHU3WICA 10 4,4, 2B 2003-Mm —
710 2,01. B Poccnm 32 1989—-2002 1T Tarcke
IIPOU3ONLIN 3AMETHBIC U3BMECHEHHNSA B PETI-
POAYKTUBHOM ITOBECHUN 1 HAMETU/IACH
TEHJICHITNS K COKPAIICHUIO YHCIA JICTEH
B cembe. B HacTosIee BpeMsi CyMMapHbBIA
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KO3(D(PUIIUEHT POKIAEMOCTH COCTABIIAET
B Hamen crpane 1,3 mporus 2,0 B 19891
OJHAKO IO CPABHEHMIO C IIOCJIEJHUM
JIECATUWIETUEM, Ha KOTOPOE IPUIILIOCh
MEHBIIIE BCETO HOBOPOKJCHHBIX, CUTY-
AIUA HECKOJIBKO YIIy4YITMIACh. XOTH, KAK
YTBEPIKAAIOT IEMOIPAMEL, I TOTO, YTO-
OBl IIPOMCXO/IAJIO 3AMEIIEHUE ITOKOJIEHHs
poauTesier ITOKOJIEHUEM UX JIETEH, JKEH-
IIMHA JIOJDKHA B CPEJHEM UMETh 2,15 fie-
Tel. HalMOHAMbHBIA LEHTP CTATUCTHUKU
3apaBooxpanenns CIIA HaszbBaeT nudpy
2,11 (em. oncypran B mupe Hayxu Ne 12,
Poxcoaemocms 6 CILIA»).

KoneuHoO, B KaX/101 CTpaHE HA 3TOT
MOKA3aTE/Ib BIUAIOT PAa3HBIC (PAKTOPBL
Hanpumep, y KOPEHHOTO HACEIECHHUA
Pa3BUTBIX CTPAH YPOBEHDb POXKIAEMOCTA
HMIKE, YEM Y UMMHI'DAHTOB, OCOOEHHO U3
MyCy/JIbMaHCKUX CTpaH. Ha monoxenue
JIETI MOTYT BIIHATH U TIOOOYHBIE (DAKTOPBI,
HAIIPUMEP 3aKOHO/IATEIbHBIC (3aIIPET Ha
PasBO/IBI M A6OPTBHI), KyIBIYPOJIOTHYECKAC
WJIA SKOHOMUYECKHE. COIMOIOTMYECKHAE
OIPOCHI TOKA3BIBAIOT, YTO POJIb MY;KUMHBI
B CEMbE CHMKAETCH, A KEHIIMHbBI IIPE/I-
MOYUTAIOT CHAYaJIA IOJIYYUTb BBICIICE
06pPa30BAHUE, CAMOCTOSATENBHO CO3/ATh
MPOYHBIN S9KOHOMHUYECKUNA (PYHJAMEHT,
a 3aTEM YK€ POXKaTh JieTel. Jlemorpadel
YCTAaHOBWJIA, YTO BBICOKHH O6pa30Ba-
TEJIbHBIN YPOBEHb COBPEMEHHBIX JKCH-
IAH HE CIIOCOOCTBYET POCTY POKAAEMO-
ctn. Kpome Toro, Ioiu, MHOTO BpEMEHN
YAEAIOMMIE OOPA30BAHHUIO, KAK IIPABIIIO,
MO3KE BCTYIAIOT B OPakK, a 063aBeICHNIE
IIOTOMCTBOM M BOBCE OTKJIA/IbIBAETCS.
Ecimu B 1989 1. B Poccum cpeHuii BO3-
PacT POKEHUIBI (Y HAC 3TOT IIOKA3ATEIb
HA3BIBAETCA CPEIHUI BO3PACT MATEPU
IpU POXAEHUM PEOGEHKA) COCTABIIAI
25,5 siet, 1o B 2002 1. — 26,2,

B Poccun B cepenyne 80-X IT. ObLIU
MONBITKM HMCHPAaBUTh JieMorpadudec-
KYIO CHTYaIlUIO ITyTEM MAaTEPUATBHO-
IO TOOHMPEHUA MHOTOJETHBIX CEMEM.
B 1981-1982 rT. 66UIH BBEICHDBI €/IMHO-
BPEMEHHbBIE ITOCOOMSI HAYMHAs C POXK-
JIEHUS TIEPBOTO pebeHKa (PaHee TOIbKO
TPETHETO), BBE/ICH YACTUYHO OIJIaYMBa-
€MBIN OTITYCK II0 YXOJIy 34 PEOEHKOM 10
OZIHOTO T'OJiA, JILIOTbI PAO6OTAIOIUM MaTe-
psM. HO npuHATbHIE MEPBI HE JIAIH OKU/jd-
eMoro pesynsrara. CHadaia Ka3aaoCh, YTo

9HCII0 HOBOPOXK/ICHHBIX YBEIHYNIOCH,
HO ITOTOM BBIICHWJIOCH, YTO 3TO HE OBUIO
PEAIBHBIM POCTOM POXKIAEMOCTH, IIPOC-
TO JIIO/IH, TIPUBJICYEHHBIE OOEIAHHBIMU
MaTEpPHUABHBIMU O1aramu, 6bICTpEE pe-
AJIM30BBIBAIM CBOIO JIEMOI'PAPUIECKYIO
nporpammy. B apyrux crpanax nozjo6-
HBIE TONBITKU TAKXKE MPEAIIPUHUMAIOT-
Cs1, OJHAKO HU OJTHOM M3 HUX HE yJAJIIOCh
KOPEHHBIM OOPAa30M PEHIUTH I1POOIEMY
CHMZKEHUS POXKIAAEMOCTH.

B GONBIMIMHCTBE €BPONENCKUX KATO-
JIMYECKUX CTPaH OOJIBbIIE TOJOBUHBI
JIETE POKAAETCA BHE OMHUITUAIBHOTO
6paka: B Ucmanauu — 62 %, B DCTOHUMA
u Ulsenun — 56 %, B Hopserun — 50 %,
B [latmu — 45 %, B JlatBUM — 43 %. Ta xe
TEHAEHIIUA HAMETHUIACh JaXe Ha Kumpe,
I7Ie MaTpUapXaJabHBIC TPAJAUIIUU €IIE
OYEHb CUJIBHBL

K yBEJIMUEHHUIO YMC/Ia BHEOPAYHBIX Jle-
Ter (B Poccnn mx okomno 30 %) NpuBoguT
POCT HE3aPETUCTPUPOBAHHBIX OPAKOB.
YUCIO PErucTpUPyeEMBIX OPAKOB C Ha-
yaa 1980-X IT. HEYKIOHHO COKpaIla-
JIOCh. MeHbIIIE BCETO HUX NPHIUIOCh Ha
1989—1995 rr, 3aTE€M HACTYIIIA OTHOCH-
TenbHas cTadmm3anyst. B 2002 r. 6610 3a-
PETUCTPHUPOBAHO HEMHOTUM 6oriee 1 MyTH.

OpaxoB (B 1989T. — 1,4 mH.). EomB 19891
B HAIICH CTPAHE HACYUTHIBATIOCH 36 MITH.
CYNPYKECKUX I1ap, TO B 2002-M — 34 MIH,,
T.e. UX YHUCJIO COKPATWIOCh Ha 5,5%.
OJIHAKO JAHHBIC IIEPENHCH TOKA3AIH, UTO
10% map (3 MJIH.) COCTOAT B TPAKIAHCKOM
coroge. Ciefyer OTMETHTD, UTO 4,2 TBIC. 4e-
JIOBEK B BO3PACTE MOJIOXKE 16 JIeT 3asIBLIIH,
YTO COCTOAT B OPAKE, U3 HUX 2,3 ThIC. YEJIO-
BEK — B HE3APETUCTPUPOBAHHOM.

3aMy)XKHHX JKCHIIUH TPAJUIIHOHHO
OKa3bIBACTCSL OOJBIIE, YEM JKEHATBIX
MyK49MH (B 1989 1. — Ha 28 TBIC. 4EJIOBEK,
B 2002 1. — Ha 65 THIC. YEJIOBEK).

MY)K‘-II/IHbI U XXeHLLUHDbI
I'pacdux (puc. 3), COCTABICHHBIA ITO
uroraM nepenucu 2002 r, oTpaxaer
BO3PACTHO-TIONIOBOM COCTAB HACEJIEHUS
1 TPEJCTABIAECT COOOM CTYNEHYATYIO
NUPAMUJY, OTPAHUYEHHYIO JIOMAaHOM
KPUBOW (MYKYMHBI CJIEBA, SKCHIIWHBI
cnpasa). Jlemorpadudeckue rmoxKasare-
JIM HAXOOATCA B IIOCTOAHHOM JIBMJKCHHUN
1 CYIIECTBEHHO MEHAIOTCS HA IIPOTSIKE-
HUU JECATUIICTUN.

ITocneaHsss MEPENUCh MTOKA3A/IA, YTO
B Poccuu xenmuyH Ha 10 MJTH. 60JIBIIIE,
JyeM MyxX4uH (B 1989 1. ara mudpa p

Puc. 3. BO3pacCTHO-NOAOBOM COCTAB HaCeAeHus Poccumn
(No ACHHBIM Nepennc HaceAeHns 2002 road)
BospacT, net
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H MOAOXKE TPYAOCNOCOBHOrO BO3PACTA
B B TPYAOCNOCOGHOM BO3pACTE
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B PO3HULO MEXKAY YUCAEHHOCTBIO
MY>KUUH W SKEHLLMH
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AN POCCUN XOPAKTEPHO KPOMHE HU3KAS MPOAOAKUTEABHOCTb
YKU3HW, 1 B MEPBYIO OYEPEAL MYXKYMH — 58 AeT.

cocraBmsia 9,6 MiH): B 19891 Ha
1000 my>xumH puxoannoch 1140 xen-
muH, a B 2002 1. — 1147 (puc. 4). Takas
CUTyalMsl XapaKTepHa I HalIeH cTpa-
Hbl U CBA3aHA C BBICOKOM W pPaHHEN
CMEPTHOCTBIO CPEU MYXKUMH.

Ecimm mpoaHanmu3upoBaTh KOIUYC-
CTBEHHBIN COCTAB MYKUYMH U KCHIIUH
B Poccuu, TO OKaxkerTcs, 4yTo /10 33 jaer
pasnuuuil nmpaxkrTudeckd HeT. OJHAKO
B CTapiieM Bo3pacre (¢ 70 J1eT) )KEHIIUH
OKa3BIBACTCS TIOYTH B /IBA Pa3a OOJIBIIE,
4eM MYKYMH, YTO, KAK YTBEPXKIAIOT CO-
ITUOJIOTH M TICUXOJIOTH, YXY/IIIACT IEMO-
rpacUYeCcKril KIMMAT.

CKOABKO A€T POCCUSIHUHY?
Ha one o611ero yBeaInueHus: KoIu4ge-
CTBA JKUTEEN 3€MJIM HACEJIEHUE Pa3-
BUTBIX CTPAH HEYKJIOHHO crapeeT. Eciu
B 1950 1. cpeHuil BO3PACT COCTABIIAN
23,6 rozia, B 2000 1. BBIPOC 10 26,4 J1ET, TO
K 2050 r. gocTuruet 37 siet. [Ipakruyecku
KKABIN JECATBIA XKUTEIb €BPOIIENCKAX
CTPpAaH HAXOAUTCA B IICHCHMOHHOM WJIN
IIPEJIIEHCUOHHOM BO3PaCTe.

3aMeTHbIC U3MEHEHHS TIPOU3OIUIH 32
ITOCJICZTHUE I'O/IbI U B BO3PACTHOM COCTA-
Be HaceneHusa Poccun. Peskoe cHKeHue

POXKIAEMOCTH TTOJICTETHYJIO TPOIIECCHI
zgemorpadguueckoro crapenus. I1o cpas-
HeHHUIO ¢ 1989 1. cpeaHuit BO3PacT KU-
TeJeN CTPaHbl yBeIMYMICsa Ha 4,3 roja
n cocrasua 37,1 ner, npudeM y MyK9uH
3Ta nudpa cocrasmieT 34,1 roaa, y xKeH-
myH 39,8 s1eT. ITpn TOM CpeTHAN BO3PACT
IOPOJCKHUX MYKUMH COCTaBUI 33,9 JerT,
JKEHIITUH — 39,8 JIET, 4 CEJIbCKUX JKUTEJICH,
COOTBETCTBEHHO, — 34,6 1 39,9 ner.

Bospacrhas nupamuia Poccnu 1eMOH-
CTPUPYET KPAMHE HU3KYIO NMPOJOJIKU-
TETbHOCTD KU3HHU, B IIEPBYIO O4Ye€pPEIb
Cpeu MyKYMH — BCEro 58 yer. B cennp-
CKOM MECTHOCTH JIIO/IU KUBYT B CPEJTHEM
63,4 roga (MyX4uUHBI — 57,1, JKEHIU-
HbI — 71,3), B TOpofiax — 65,3 roga (Myx-
YUHBI — 59, JKEHIUHBI — 72,3). Mexay
TEM B SIOHMN MM ABCTPAJINU CTAPUKHU
90-95 ner u 6onee — He PEKOCTD. Y HAC
JIO CTOJIb IOYTEHHOI'O BO3PACTA NPAK-
THUYECKH HUKTO HE JIOKHBaeT. Koneuno,
BCTPEYAIOTCA JONTOXKATENHN, TIEPENIar-
HYBIIHE CTOJIETHUH PYyOEX, OJHAKO HUX
HUYTOKHO MaJIoO.

ITo mannbiM CoseTa EBPOIIbIL, My>KUHMHBI
JIOJIBbIIIE BCETO (B CPEJHEM 78 JIET) KUBYT
B Mcmangnny, B Can-Mapuno, IIserapun
u HIBenyuy, a KeHIUHb — B CaH-MapuHO

Puc. 4. Y1cAo xxeHWwmH Ha 1000 My>X4MH (MO AQHHBIM NEPENUCY HOCEAEHWIST)
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Hl ropoAacKoe
B cenbckoe
@ BceHaceneHne

1989r. 2002r.

(84,2 rona), HIseririapun (83), @pannnm
n Wramun (82,9). Camas Ke HU3Kas IPo-
JIOJDKMTENIBHOCTD JKU3HU B EBpomne cpe-
1 My>KunH B Poccun (59 nier), benapycn
(62,3) n Ha Yrpause (62,4). JKeHIHHbI
MEHbIIIE Bcero kuByT B Typruu (70,9),
Monpose u Poccuu (1o 71,9).

Takum 06pa30M, B GOJIBITMHCTBE Pa3-
BUTBIX CTPAH IIPOUCXOJUT CTAPEHHUE Ha-
ceneHns Ha (POHE CIa/la POXKAAEMOCTH,
YTO THUIHYHO Ul JAEMOIPa(PHUIECKOro
[1EPEXO/1A, KOTOPBII CEMYAC IEPEKNUBACT
1 Hallla CTPaHa.

OpHaako Poccusi umeer u CBOM OCO-
6eHHoCTH. ITpex/ie BCErO 3TO BLICOKUIA
YPOBEHb CMEPTHOCTU U MaJlast IIPOJIOJI-
JKATEJIBHOCTD JKU3HU. BHE 3aBUCHMOCTU
OT TOTO, JKUBYT JIA JIFOAU B TOPOAAX WUIN
B CENbCKOM MECTHOCTH, CPEAHHUU BO3-
PAaCT JKEHIHUH CYIIECTBEHHO BBIIIE, YEM
Yy My>KYMH, U JKMBYT OHU B CPEJJHEM Ha
12—-14 ner posnsie. ITo pemorpadguyuec-
KMM IIOHATHSIM, MBI YK€ CTapast HAIus,
T.K. 3HAYNUTEIbHAs YaCTh HACEJIIEHHS Ha-
XOJUTCSL B IPEKIOHHOM BO3PACTE, YTO
YBEJIMUMBAET HATPY3KY HA TPY/IOCIIOCOO-
HOE TTOKOJIEHHUE.

Bce 31O TpebyeTr He3aMeIUTEIbHBIX
MEpP CO CTOPOHBI CUCTEMBI 3/IPABOOXPa-
HEHUA U MEJUIIMHCKOIO CTPAXOBAHMS,
XOTs1, KOHEYHO, IPOOIeEMa CTAPEHMS Ha-
CEJIEHUA U CBA3AHHBIE C HEM BOIIPOCHI
[IPABOBOI'O, COLIMATIBHOI'O U MEJUIINH-
CKOT'O 06€CIIEYEHHUs HE PEIAIOTCA B OfI-
Houacke. HO BAKHO MOHATH CYyTh IPO-
UCXOJAIMUX MPOLECCOB U Pa3zpaboTaTh
JIOJITOCPOYHYIO CTPATETHIO, KOTOpAs
IIOMOJKET B Oy/IyIIIEM N30E€KATh HETATHB-
HBIX IIOCJICACTBUI JIJISI CTPAHBL

Aemorpaduyeckas Harpyska

ITo JaHHBIM ITOC/IEAHEN NTEPENNUCH, YHC-
JIEHHOCTD HACEJICHUA TPYIOCTIOCOGHOTO
BO3pacTa (MyK4MHBI 16—59 Jer, KeH-
muHel 16—54 net) cocraBuaa 89,0 MITH.
uestoBek (61%), 1eTei U MOAPOCTKOB /10
16 ner — 26,3 mum. (18%) u neHcuone-
poB — 29,8 mnn. (21%), npuyem J0Jd
MOCIEAHUX yBeIUUYWIach ¢ 19891 Ha
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2,6 MIIH. 9eroBeK (9,5%). B 1o ke Bpems
KOJTMYECTBO IOHBIX POCCHSH (10 16 s1eT)
COKpAaTHUJIOCh Ha 9,7 maH. (27 %).
OcobenHo peskoe (Ha 43%) cOkpa-
IMEHUE MNPOU3ONIIO B BO3PACTHON
rpynne g0 10 zer, T.€. B IIOKOJIECHUH,
POAMBIIEMCA B IIOCHEAHEE NECATHIIC-
THE, KOT/Id YPOBEHb POMKAAEMOCTU ObUI
CaMbIM HM3KHM 34 BCIO IIOCJIEBOCHHYIO
ucropuio Poccun. ITogobHas curyanus
ypeBaTa B OyAylIEM OYE€Hb CEPbE3HBI-
MU npobnemamu. IIppyeM 3TO Kacaer-
Cs IPAKTUYECKH BCEX OOIACTEN KU3HH,
B YACTHOCTH apMMH. BoeHadaibHMKaM
YK€ CEMYAC CTOUT 3a/lyMaThbCs HaJ| TEM,
KaKOB OyJIET COCTaB BOOPYKEHHBIX CHJI

I'PAKIAH IIPHUBEJIN K CHMXKEHHIO ITOKA-
3aTessd J1IEMOIrpapUUECKO HArPy3KH,
T.€. COOTHOIIEHHSI HETPYJOCIIOCOOHOIO
U TPYJOCIIOCOOHOIO HACENCHUA. DTU
TEHJICHITUU Oy/IyT IIPE061aiaTh, OUYEBU]I-
HO, 710 20006 T

OfHAKO 4epe3 ABaALaTh JIET 3HAYH-
TEJIbHASI YACTb JIIOJAECU, HAXOJSAIUXCS
CETO/IHS B PACLBETE TBOPYECKUX CUII
" MMPAKTUYCCKHU KOPMAIHX BCIO CTpaA-
HY, JOCTUTHET IIEHCHOHHOI'O BO3PACTA.
Taxkum 06pa3oM, OCHOBHAS JeMOrpapu-
4eCKas Harpyska JEDKET Ha IOKOJIEHHE,
poxzaeHHoe B 1990-X IT., Korga poxjae-
MOCTb PE3KO CHU3WUIACh. OHU NEPEU/IYT
B TPYHITY TPY/JOCIIOCOOHBIX, HO UX Oy/IET

HuysL. Takast CUTyanus XapaKTepHa HE TOJIb-
KO 11 Poccnuy, HO U 1 CTpaH 3anaiHoNn
EBpormnbl [IpaBUTENLCTBAM MHOI'HMX I'OCY-
J1ApCTB IIPUXOJUTCS NPHUHUMATh HEIO-
IYJIPHBIC MEPBI IO YBEJIMYCHUIO IIEH-
CHOHHOTO BO3PACTa ¥ OTHOCUTEIBHOMY
COKpameHuio BpuwiaT. Keratu, Poccus —
€IMHCTBEHHAsA CTPaHa, KOTOPas /IO CUX
IIOp HE MOIIUIA HA 3TO U I7IE€ IEHCHOHHBIN
BO3PACT MO-TIPEKHEMY cocTaBsieT 60 1er
JUISL MYKYMH U 55 U1 KEHIIUH. [JTaBHbIA
APIYMEHT NPOTHUBHUKOB YBEJIMYEHMA IICH-
CHOHHOI'O BO3PACTd COCTOUT B TOM, 4TO
IIPU MAJIOH NPOJIOJLKUTETBHOCTH KU3HN
MYKUYUH OOJIBITMHCTBO MPOCTO HE JIOKU-
BET 10 MEHCHH. OZJHAKO CYIIECTBYET U P

[MOOBUTEABCTBA MHOIMMX TOCYACQPCTB BbIHYXXAEHbI MPUHUMAOTb
HEeMNOMNYASIPHBIE MEePbl MO YBEAUYEHIO MNEHCUOHHOIO BO3PACTA
N OTHOCUTEABHOMY COKPALLEHUIO NMEHCUMN.

yepe3 10—-20 seT, IPpUTOM YTO BOIIPOC
O NPHUBJIEYECHHUU IOHOUIEH B PsJIbl BOO-
PYKEHHBIX CHJI YKE CETOJIHSI CTOUT BECh-
Ma ocTpo. HecMOTpst Ha TO 4TO O6Iee
YHCJIO MYKYHMH NPHU3BIBHOIO BO3PACTA
(ot 18 go 27 ner) cocrasnger 23,1 MiH,
€XKETO/IHO HAOIIONACTCSI HELOOO0P. A UTO
OyJIeT, KOI/Ia POKACHHDBIC HA PYOEXKE BE-
KOB MJIBYUKH JOCTHUIHYT IIPU3BIBHOI'O
BO3pacTa? BeaencTBre BBIECKA3AHHO-
IO BOEHHAas pedopma, HEOOXOAUMOCTb
KOTOPOM aKTUBHO OOCYKAACTCS B OOIIE-
CTBE, JIOJDKHA OOECIIEUUTDh I1EPEXO]] Ap-
MHH HA TPOPECCHOHAIBHYIO OCHOBY.
Berymuienune BO B3pOCIyIO JKHU3HB I10-
KOJIEHMS, POJIUBIIETOCS B TIEPBOM MOJIO-
BrHE 80-X IT. IPOIUIOTO BEKa (IIEPUOZ,
CAMOM BBICOKOHM POXKJIAEMOCTH 32 TPU
ITOCTIEIHUX JICCATWICTUS), 4 TAKKE I10-
JIO>KATETBHBIA MUTPAITHOHHBINA IPUPOCT
CIIOCOOCTBOBAIN YBEJTMUEHHUIO YUCI/IEH-
HOCTH TPYJOCIIOCOOHOIO HACEIEHUS HA
5,2 MJIH. 9€JIOBEK (6 %). OJ{HAKO U BHYTPH
JIAHHOM BO3PACTHOI I'PYIIIIBI IPOU3OMI-
JIN CTPYKTypHBIE M3MeHeHuAa. B 2002 1
06osee MOJIOBUHBI I'PAKAAH TPYLOCIIO-
COOHOTO BO3PACTa OBIIM CTApHIE 35 JIET
(B 1989 1. — 45,7 %). CHM>KEHME POXKIAE-
MOCTHU M POCT YMCJId PA6OTOCIIOCOOHBIX

B /IBA PA32 MEHBIIIE, YEM JIHII, BXOSIUX
B IICHCUOHHBIN BO3pacT. Baiencreue
CHIDKCHUS YUCIICHHOCTH TPYJOCIIOCO6-
HOT'O HACEJICHUA U POCTA YACTBHOTO BECA
JINIT CTAPIIETO BO3PACTA TIOKA3ATEIb JIe-
MOTpaUICCKON HATPY3KU YBETUIUTCSL

3ACAYXXEHHbIN OTABIX

JIroauy, BeIIEAIINE HA IIEHCHUIO, HEPEIKO
CTAJIKUBAIOTCS C PSJIOM COITMJIBHO-TICU-
XOJIOTHYECKUX MTPOOJIEM, CBA3AHHBIX CO
CMEHOHN pUTMA JKM3HU, HEYMECHHUEM 3a-
HSTh OCBOOO/IUBIIICECS BPEMSL, UTO SIBHO
HE CIOCOOCTBYET COXPAHEHUIO 310PO-
Bbsl M IIOJTHOILICHHOI'O CYIIECTBOBAHUSL.
YeNnoBeK, YyBCTBYIOMIMIT ce0s1 6ECTI0IES-
HBIM, HE HY’KHBIM, OPOIIIEHHBIM, HEPE/IKO
paHbIIe CPOKA YXOJUT U3 SKU3HU. MEK/Ty
TEM IIEHCHUOHEPBI, ITPO/IO/LKAIONINE Pa-
60TaTh, KaK NPABUJIO, COXPAHAIOT (PU3N-
YECKOE U IICUXUYECKOE 3/JOPOBBE.

B namen crpane goss HNOXWIBIX JIIO-
JIE  TIPOJIOJDKAET PACTU. DTO T'OBOPHUT
O HEOOXOJIJMMOCTH TIEPECMOTPETH COLH-
ATIBHYIO ITOJTUTHKY, IIPEKIC BCETO TICHCH-
OHHOE 3aKOHOZATEILCTBO, BOIIPOCHI Me-
JIUITUHCKOTO OOy xuBanust. Ha ceroguas
Ha COZICPKAHUU TOCYJapCTBA HAXOAUTCS
36,6 MJIH. ICGHCHOHEPOB, T. €. 25 % Hacesie-

KOHTPAapIyMEHTOB, B YaCTHOCTU TOT (DAKT,
YTO 3/I0POBBIX, TIOJIHBIX CHUJI U OHEPTUNA
JIIOJIEH, OITBITHBIX BEICOKOKBAIA(DUITAPO-
BAHHBIX CIIENUAIICTOB HEPEJKO OTIPAB-
JIIOT «HA 3ACTYKEHHBIN OT/BIX> TOIBKO
JUISL TOT'O, YTOOBI OCBOOO/IUTH MECTO IS
HOBBIX COTPYAHHKOB. Kpome TOro, oneIT
CTpaH, OIHABIINX IEHCUOHHBIN BO3PACT,
ITOKA3bIBACT, YTO OJHOBPEMEHHO YBEJIH-
YUBAJIACH M IIPOJIOJDKUTENIBHOCTD KU3HA
MyX4UH. HEKOTOpEBIE CHEIUATHCTBI CUU-
TAIOT, YTO HEOOXOAUMOCTb paboOTaTh 3a-
CTaBJIACT YEIOBEKA MOOMIM30BATH CHJIBI
JUIL COXPAHEHUSI PAOOTOCIIOCOOHOCTH,
B PE3YJIBTATE YETrO YKPEIUIACTCA 370PO-
BbC U CTUMY/IHPYIOTCSI YMCTBEHHBIE (DYH-
KIyu (em. B mupe nayxu», Nel, 2004 a.
<Ynpaenaouguii mose»).

lMAoAbI pOCBELLEeHUs

COrnmacHoO JJAHHBIM IIEPENMCH, YPOBEHD
00pa3oBaHUsI POCCUSIH B I1EJIOM BBIPOC.
YaenbHbI BeC Jul, B Bospacre 10 ser
u 6osee, HE YMCIOINUX YUTATh U ITUCATh,
cokpaTwicsa c 1,9% B 19891.10 0,5 % B 2002
I, 9TO TOBOPHUT O BBICOKOI CTEIICHU I'Pa-
MOTHOCTU HacesieHus. OyHKINOHAIbHAS
HETPAMOTHOCTh HAOIIONAETCA B OCHOB-
HOM CpEIH MPECTapesbiX U JIoACH P

B Mupe Hayku
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C TSDKEJIBIMU (PUBUYECKUMU M YMCTBEH-
HBIMH HEJOCTATKAMM.

W3 1000 uenosek B Bo3pacre 15 ner
u 6osee 902 UMEIOT OCHOBHOE OObIIee
obpasopanue U Boiue (B 1959 1. ara
nnudpa cocrapsana 394, B 1970-m — 555,
B 1979-m — 697, B 1989-m — 8006). Bcero
B Poccun 1094 min. genosek (90,2%
B3POCJIBIX), MMEIONUX 3TOT YPOBEHD
06pa30BaHUs, YTO Ha 18,3 MIIH. YETIOBEK
(20%) 6onbie, yem B 1989 1. Biepsoie
MOJIyYEHO YMCIO JIMLI,
ACTIUPAHTYPY, OPAUHATYPY U aZ/bIOHKTY-
py, — 0,4 MJIH. YeJIOBEK.

OKOHYMBIINX

Y10 pOCCUSH C BBICIIUM M CPEHUM
MIPO(HECCUOHAIBHBIM 06PA30BAHNEM BO3-
POCIJIO IO CPABHEHMIO € 19891 B 1,5 pasza,
IIPUYEM KOJIMYECTBO MOJIOZBIX JIFOCH OT
16 10 29 5er ¢ BBICIIUM OGPA3OBAHU-
€M YBEJIMYMIOCh HA 42,49%, CO CPEeHUM
NpOo(ECCUOHAIBHBIM — HA 7,5%. Takum
ob6paszoM, u3 1000 oHOMIIEH U JEBYIIEK
112 nmonyymnu BeICHIEE OOPA3OBAHHE
(B 19891 — 84) u 224 — cpepHee npo-
deccronansHoE (B 1989 1. — 223).C 1989
10 2002 1. 6bUI0 TOATOTOBICHO 7,1 MIIH.
CITEITUAIMCTOB C BBICIIUM U 8,3 MJIH. CO
CpeTHUM NTPO(ECCHOHAIBHBIM 00Pa30-
BaHUEM (puc. 5). BiepBble y/IEIbHBIN BEC
SKEHIIIUH C BBICIINM OO6PAa30BaHUEM IIpe-
BBICHJI AaHAJIOTUYHBINA TOKA3aTENb Y MYyK-
4nH. JJaHHBIA BOIPOC, OHAKO, TPEOyeT
JIOTIOJTHUTEJIBHOTO U3YYCHUS, T. K. y HAC
TOPA3UTEIBHO OBICTPO PACTET YHUCIIO BY-
30B U UX BBITYCKHUKOB, Y€1 YDOBCHb HE

BCEI/IA COOTBETCTBYET I'OCYAAPCTBEHHBIM
crangapram. (O nonosceHui 8 Poccuiickom
obpasosaru cm. mamepuanstl. Jlyxuvuesa
Konrypenus 6 06pasosamuLL u Uccneoo-
BanuaAx», B mupe nayxu», Nell, 2003 e.,
u E. Bazarosa <Kpaey20nsHole KamHi 00-
pasosaruis», Ne5, 2004 2.)

B xone nocieHer nepenucu Bepsbie
ObUIM IIOJIyY€HB! JIAHHBIE O JIOHIKOJIb-
HOM BOCIHHTAHHUH, KOTOPBIM OXBAYCHO
3,1 mutH. (60 %) meTeit oT 3 10 6 JIeT, U3 HUX
B ropogax — 2,4 MIH., Ha cene — 0,7 MJIH.
B 0611e06pa3oBaTebHbIX YUPEKIACHHN-
ax obyuaiorca 4,7 MiaH. gerein (82%)
6-9 ner,a 11% MIPOJIOJDKAIOT IOCEIATD
JIOLIKOJIbHBIE yUpeXKIcHUA. JINIb 1,6%
(277 ThIC.) AETEN U TIOAPOCTKOB B BO3PA-
cre 7—15 ner He moCemaroT MKomy. B 1o
JKe BpeMs YHCJIEHHOCTb MOJIOABIX JIIOAEH
B BO3pacrte 16—29 JieT, UMEIOIINX TOIBKO
HAa4YaJIbHOE OOPA30BAHUE, YBEIUYNIACH
c 198918 2,1 pazau cocrasmwia 0,5 MIH.,,
709% 13 KOTOPBIX HE Y4aTCA BOBCE.

HAuMOHAABHBIN COCTAB
Poccust — oaHO M3 CaMBIX MHOI'OHAITHO-
HAJIBHBIX IT'OCYJAPCTB MUpPA. B x01€ nepe-
ITMCH HACCTICHYS HAITMOHAIBHAS IIPHUHA/T-
JIEXKHOCTD YKA3BIBAJIACh CTPOI'O CO CJIOB
CaMUX PECIIOHAEHTOB. B Poccuu Hacuu-
TeIBAETCA 140 HanmoHanbHOCTEN. [Ipu
3TOM 1,5 MJTH. 4EJIOBEK HE YKA3aIH CBOIO
HAITUOHAIBHYIO IPUHA/IJICKHOCTD.

Kak 1 B 1989 1, YUCIEHHOCTh CEMU
U3 NPOXKUBAOIIMUX B Poccuu HApOAHO-

Puc. 5. YpoBeHb 06pa3oBaHus HaceAeHus Poccuinckon Peaepauum
(Ha 1000 YyeAoBeEK B BO3PACTE 15 AET U BoAEE; MO AQHHBIM NEPENNCEN HACEAEHMST)
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CTEH — PYCCKUX, TATAP, YKPAUHIICB, OaIll-
KHP, 9yBaIlIE€H, YEYEHLIEB U APMSH — IIpe-
BbimiaeT 1 myiH. OJHAKO 324 ITOCTIEIHHC
I'OJIbl B COCTABE I'PYIIIBI «MUJIJTMOHEPOB»
IIPOM3O0IUIN W3MCHCHUS: B HEC BOIILIN
YEYCHITBI U APMSHE, BBIIIN OEIOPYCHI
U MOpABa. PycCkue Ho-NpeXHEMY CO-
CTaBJIAIOT CAMYIO MHOTOYHCICHHYIO YaCTh
Hacesnenust, ux 116 mn. (80% xureneit
crpanbl). Ho 1o cpasHeHuIo ¢ 1989 1. ux
JIOTIs1 B HACEJICHUY CTPAHBI YMEHBIIIIACH
Ha 1,7 IPOILIEHTHBIX ITyHKTA — IJIABHBIM
00pas3oM, 32 CYET €CTECTBCHHOW YOBIIH,
COCTABUBIICH MOYTH 8 MJIH. YEJIOBEK.
3a cuer MUI'PALMH JKE YUCJIIEHHOCTD POC-
CHUSIH YBEJIMYWIACH 60JICE UEM Ha 3 MJIH.
Bropoe mecTO HmO 4YHCIEHHOCTH, KakK
U paHee, 3aHUMAIOT TATAPBI — 5,55 MJIH.
(1ot 4 % HaCEIEHNs CTPAHDI).

3a cyer MUI'DALMH 3HAYHUTEIBHO
YBEJNYMJIACh YHCJACHHOCTH apPMSH
(c 0,53 mnH. 10 1,13 MuH.), azepOany-
skau1eB (¢ 0,34 mmH. 10 0,62 MITH.), Taj-
KUKOB (¢ 0,04 mnn. 10 0,12 MIH.) 1 K-
TanIEB (C 5 THIC. 10 35 THIC.).

Eciu B 1989 1. B Poccuu 6bu10 17 Ha-
ITMOHAIIBHOCTCH, YUCJICHHOCTb KOTOPBIX
npesbimana 400 TeIC. 4enoBek, B 2002 1.
HUX CTAJIO 23. B 3Ty Ipymniy BOLLIA a3€pP-
Oan/KAHIIBl, KaOapAUHIILIL, AapPrUHILHL,
KyMBIKU, MHT'YIIIH, JIE3TUHBI U AKYTEI, 4 BbI-
OBLTH BCJIEACTBUE YMEHBIICHUS YU CIICH-
HOCTH HacesneHus esped (¢ 0,54 MiH. 10
0,23 MJIH.). 32 CYET SMUTPALIUN U €CTECT-
BEHHOM yOBUIN COKPATHIOCH KOJIMYECTBO
uemries (¢ 0,84 M. 10 0,60 MIH.).

H3aMeHeHus, IPOU3OMICAIINE B HAIIUO-
HAJIbHOM COCTaBE, OOYCJIOBJICHBI CCTECT-
BEHHBIM JIBIDKEHUEM HACCTICHUS, WHTEH-
CHUBHOM BHEIITHEN MUT DALIUEN, HAYABIICHCS
nocye pacriaga CCCP, 1 U3MEHEHHUEM IT-
HUYECKOI'O CaMOCO3HAHUs (HarpuMmep,
BCJICZICTBHUC CMEIITAHHBIX OPAKOB).

VBENIUYECHUE YUCICHHOCTU TEX WIH
WHBIX HAPOJHOCTEH IOPOAHIO MACCY
CJTyXOB U JJOMBICJIOB, 4TO TPEOYET OT/ICITb-
HOI'O KOMMEHTAPHUSL.

Aemorpadpuyeckas Mudpoaorus

Ilepenmuch passesyia HENblit P/l MUDOB.
TaK, MHOT'O TOBOPWJIOCH O 3aCHUJIbC KUTAM-
neB Ha JJanbHeM BocToke: skoObl B Poccuu
X MWUIMOHBI, HO HA MOMCHT II€PCITMCHU
OHM TIOKHUHY/JIN CTpany. ITo cpaBHEHHIO
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HAYKA W OBIECTBO

c 1989, xorma B Poccun TOCTOSTHHO
IIPOKUBAJIO BCEIO 5 THIC. KUTAUIEB, UX
YHCIEHHOCTD YBEJIMYMIACh B 7 Pa3 U CO-
CTaBuIa 4yTh OosbIIe 35 ThIC. OAHAKO
30 TBIC. U3 HUX — TpaxkaaHe Kurad, Ko-
TOPBIE YYATCS WIK PabOTAIOT HA TEPPU-
Topun PO. MHOIME M3 HUX 3aHUMAIOTCS
YEJIHOYHOM TOPIOBJIEH, IIPOLBETAIONIEN
BO MHOTUX CTpaHax Mupa. Te, KTo 6b1Ban
B IleknHe Ha IIEJIKOBOM PBIHKE WM HA
6a3ape B CramobyJie, MOIVIM IIPUITH K BbI-
BOAY, 4TO Kurrait u Typriys HaceneHbl Uc-
KJIIOYMTENIBHO PYCCKUMU, ITOCKOJIBKY TaM
TTIOBCEMECTHO 3BYUHT PYCCKAS PEYD.

OJIHO BpeEMs  yTBEPXK/AJIOCh,
a3epOaipKaHIEeB B MOCKBE 4yThb JIM HE

qTO

6osIbIIIe, 4eM B CaMOM A3epbaiipKaHe.
IpUBOAUINCH UMMPHL B 2 MJIH., OGHAKO
ITO O3HAYAJO ObI, YTO KAXK/IBIF IISTHIN
JKATENb CTOJIUIBI — a3epOaipKaHell.
COr1acHO MEePENMCH, IO COCTOAHUIO Ha
9 oktA6pa 2002 1. B MOCKBE, I7I€ TPOKNA-
BaeT 6osiee 10 MIIH. YEJIOBEK, 3APETUCT-
PUPOBAHO 95 THIC. A3EPOANKAHILIEB.

Tema MMMUTPAIMM M 3MUIPALAHU
TPEOGYET OYEHL OCTOPOKHOIO U JIE/IN-
KaTHOro nojaxoja. K coxanenuio, He-
BEPHBIC CBEJICHUA HEPEJKO UCXOMAT U3
YCT HAIINX MOJTUTHKOB 1 JKYPHAIMCTOB.
TToatomy IockomcTaT 1 MUHHCTEPCTBO
nevary pasocyian 8 CMH matepuansl rie-
PpEIucH, 4TOObI JOCTOBEPHAS MH(POPMA-
Us1 ObLIA JOCTYIIHA.

BAaaeHue a3bIkamu
UTPOXKACQHCTBO

B xoj1€e mepenucu BhIACHWIOCH, YTO TO-
CYZAPCTBEHHBIM SI3BIKOM CTPAHBI — PyC-
CKHM — BrIajieeT 98 % HACENEeHUA CTPAHBI,
T. €. 142,6 MJIH. 9€JIOBEK. DTOT IYHKT GbUI
BKJIIOUEH B AHKETY BIIEPBBIE, TAK JKE KAK
U BOIIPOC O TPAKAAHCTBE. ['paxgaHaMu
Poccuiickoit depepanuy CYuTaIoT cebst
1424 mnH. yenosek (98%), 1,0 miH.
SIBJISIIOTCS TIOJJIAHHBIMU JIDYTUX T'OCY-
1apCTB, 44 TBIC. UMEIOT JBOHMHOE I'DAXK-
1aHCTBO, U 0,4 MJIH. YE€JIOBEK — JIMIA
6e3 rpaxjaancTsa. [IpumepHo 1,3 MiIH.
YEJIOBEK HE YKA3IM CBOETO I'DAXK/AH-
crBa. Cpein MHOCTPAHIIEB, TOCTOSHHO
NpOXUBAIOIUX B Poccum, mOJaBs-
omee 60nbIUHCTBO (906 THIC., WIH
88%) cocTaBnaioT rpaxaane crpan CHI,
B OCHOBHOM YKpauHbI (230 TbIC. 4ey10-

BEK), AzepoOarpkana (155 TeIC. geo-
BeK) U ApMeHUM (137 TBIC. 4E€TIOBEK).
[TonyyeHHbIE JIAHHBIE BBIABUIN DAL
IpOGIEM, CBA3AHHBIX C MHUI'DAIUECH,
B TOM YHCJIE MOJUTHYECKUX, COLUAIb-
HBIX U MPABOBBIX, KOTOPBIE MPEJCTOUT
Pa3peunTh B OIMKANIIEM Oy IyIIEM.

SKOHOMUYECKMe BOMPOCHI
HCpCHI/ICb I103BOJIWJIA OTBCTUTHL HA pH[[
SKOHOMHYCCKHUX BOMNPOCOB. Bo-mep-
BBIX, MOABUJIACH MHMOPMAIIUA O KHU-
JIMIIHBIX YCJIOBI/IF:[X HACCJICHUsA, B TOM
YUCJIE€ OTACIBbHBIX COIIMAJIbHbBIX I‘pyHl'I.
Bo-BTOPBIX, BIEPBBIC BBISCHSINCH BCE
BU/bI UICTOYHUKOB CpC[[CTB K CYL[ICCTBO-
BAHUWIO U TO, ABJ/IACTCS JIM YEJIOBCK p360-
TOgATC/IIEM, HACMHbBIM p36OTHI/IKOM NiIn
I/IH,HI/IBI/Iﬂyﬁ.TIbeIM HpC,HHpI/IHI/IMZlTCJ'ICM.
TTouTH TP MMUJUTMOHA I'PAKIAAH YBEPEH-
HO Ha3BAJIN CeOA NPEANPHUHHUMATEIAMU,
N3 HUX [TOYTU MUWIJIMOH ABJIAOTCA p260-
TOJIATEIISIMU, YTO COOTBETCTBYET JAHHBIM
HAJIOTOBBIX OPI'aHOB.

ToYHOCTb CBEAECHUI, MNOTYYECHHBIX
B XO/I€ IIEPEIHCH, JOCTATOYHO BBICOKA,
BCE UM PBI COOTHOCATCA KAK JIPYT C IPY-
oM, TaK U C ITOKA3aATE/ISIMH MEIUIIH-
CKOI1, 0OPa30BATEIBHOM U T. JI. CTATUCTU-
KU, CTabUJIbHOCTD 3THUX COOTHOIIEHWI
TOBOPUT O BO3MOKHOCTU IMPOTHO3HUPO-
BAHUSA MPOIIECCOB, TPOUCXO/IANINX B Ha-
LIEH CTPAaHE.

HaceAeHne mmpa HA rpaHu
Aemorpaduyeckoro nepexoad
CerofiHsi Mbl CTAHOBUMCSI CBHJCTEJISA-
MM CAMOT'O MACHITA6HOI'O MEPEBOPOTA
32 BCIO UCTOPUIO, HAYMHAS C MOMEHTA
BO3HHUKHOBCHMA YCIOBCYCCTBA MHUJIJIMOH
JIET TOMY HA34/l: MbI BCTYIIA€CM B HOBBIN
pPEXUM BOCIPOU3BOJCTBA HACETICHU,
KOTOPBII MOBJIMAET HA CyAbOYy KaK IUIa-
HETHI B IIEJIOM, TAK U KAK/ION OT/ICJIbHOM
crpaHbl. Kak Oy/eT MEHATBCS YHCIEH-
HOCTDb HACEJIEHMS B POCCHU M HA 3EMHOM
IIape — 3TOT BOIIPOC CEMYAC HHTEPECYET
MHOTUX (CM. JHCYPpHAN <B mupe nayxu,
Ned»,  /lemozpagpuueckasn pesonovyus
u 6yoyuee wenoseuecmear, <B npesu-
ouyme PAH», u Ne5, Jlemozpagpureckuli
Kpusuc 6 Poccuu»). Poccusi, HECOMHEH-
HO, IPUHAVICKUT K CTPAHAM, 34BEPIIIA-
IOLIUM JIeMOIPaUYECKU IEPEXO/I.

Jemorpadsl ormedaroT psj obmie-
MHPOBBIX TEHJEHIIUHU, B YACTHOCTH,
COKpaIllEHUE YPOBHSA JIETCKONH CMEpT-
HOCTH Ha (pOHE MAJECHUST POXK/IAEMOCTH,
YBCIUYCHHEC MTPOJO/LKUTCIBHOCTU KNU3-
HH, SMAHCHIIALMNIO U CAMOPEAIU3ALTHIO
JKEHIIMHBL, J€MOKPATU3ALIHIO CEMENHBIX
OTHOIIEHHH, PACTYIIUE Y/EIbHbIE MHBEC-
TULIMWA B BOCIIMTAHHE JICTEH, PA3BUTHE
CHUCTEMBI OOpPA30BaHMA U T, Pazymeercs,
B PA3HBIX YaCTAX IUIAHCTBI IICPEXO]
UMEET CBOU OCOOGEHHOCTHU. Tak, eciau
B OOJIBIIMHCTBE EBPOIMNCHCKUX CTPaH
JIETCKAasi CMEPTHOCTb COCTABJISIET 5 CIIy-
4aeB Ha TbICAYY, TO B Poccuu, Pymbinnmy,
Monpose, YKpauHe, benapycu v crpaHax
KaBkasza ee ypOBEHbD BCE €I€ OYEHD BBI-
COK — 10-20 cirydaes HA TBICAYY.

HecMOTpst Ha KOJIOCCAJIBHYIO PA3HUILY
B BO3PACTHOM COCTABE€ HACEJICHUSA B Pa3-
HBIX I'OCY/IapCTBAX, uyepe3 50—75 ner, T.e.
3a HI/I‘ITO)KHBIIZ, C TOYKHU 3PCHUA UCTOPUU
CPOK, COIIOCTABHUMBII C BO3PACTOM YETIO-
BEK4, JEMOTrpa(UYECKUE IIPOLIECCH BO
BCEX CTPaHaX Oy/yT CHHXPOHHU3HUPOBAHBL.
IToaTomy penieHre NpooIeM 3HEPTETUKY,
3KOHOMUKH, COLIMAIBHON C(Pepbl, MEIH-
ITFHBL, OOPA30BAHS, HAYKH U T.JI, JOJDKHO
OCYIIECTBIISITBCA B COOTBETCTBUM C JION-
FOCPOYHBIMU  TIEPCIIEKTUBHBIMHU  TIPO-
rpaMmamMyl, YIUTBIBAIOIMMU U3MCHCHHUC
YHMCJICHHOCTH HACCJICHUA KAK OTAC/TIbHbBIX
CTPaH U PEIrUOHOB, TAK 1 MHPA B IICJIOM.
[ToaTOMY PE3Y/IBIaThl IEPENHCH HACETIE-
nus PO cnepyer paccMaTpuBaTh C TOYKA
3pEHUs INIOOAIBHOTO JIEMOT PAPHUYIECKOTO
nporiecca. Poccust — 605bIas MHOTOHa-
UOHAJIbHAA CTPpaHa C Pa3HbIMU I'€Oorpa-
(PUYIECKNMH 1 3KOHOMHYECKUMU YCIIO-
BUSAMM, C OOTATBIMM KyJIBIYPHBIMU TPa-
JIUITASMHE, KOTOPAst KaK OBl MOJICTTUPYET
WCTOPHUYECKUIT IIPOIIECC BO BCEM MHPE.
Bcepoccurickass NEPErnuch HACEICHUS
20021 fana YHUKAJIBHYIO BO3MOMKHOCTD
YBUACTb U OIICHUTDH PA3HBIC ACIICKTHI HA-
men KU3HU. Ee TaHHbIE CIeyeT UCIIO/b-
30BaTh [yl AaHAJIN3A Pa3BUTHS OOINIECTBA,
IIPEO/IOJIEHHS COLUAJIBHBIX, JIeMOTpadu-
YECKUX U IMPABOBBIX HpO6IICM, penicHuA
BOIIPOCOB MUI'PALTHH, 3/IPABOOXPAHCHUS,
06pPa30BaHMS, Ky/IBIYpbl, U TJ. IIpruem
PEe3yJIBraTel, MOJYYECHHBIE B XO/E IIEpe-
ITMCH, 329ACTYIO OKA3bIBAIOTCS HEOKH/IAH-
HBIMU U HEOYEBW/IHBIMU. Ml
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MHEHHE

DOCCUS: reoseuss wronne

NHTepBbiO € TaTtbsiHOM MUXAMAOBHOM PereHt

OT B3BELLUEHHOIO MOAXOAQ M MPOBUABHOTO PELUEHUST MPOBAEM,
BO3HMKQAIOLLMX B CBSI3M C QKTUBHbIM MepemMeLLLeHeEM HAOCEAEHWS,
BO MHOIOM 3QBUCUT AEMOrpadpmnyecrkoe OAArornoAyyme Hallewu

CTPOHbI.

TM.PereHT, oekaH akoHOMMYeCKOoro ¢akyAbTeTa POCHOY, AOKTOP 3KOHOMUYECKNX
HAyK, Nnpodeccop.

CeroHsi, KOr/la BOJTHA MUTPAITUHA OYK-
BAJIBHO 3aXJIECTHY/IA BECh MHP, OOCYXK-
JIEHUE ITIOOAIbHBIX TPOOIIEM, TAKUX KaK
06€3011aCHOCTD, dKOJIOTUS, SHEPTETHUKA,
IIOJIUTHKA, 9KOHOMHUKA, CTAJIO HEBO3-
MOJKHBIM 6€3 PACCMOTPEHHSA BOIIPOCOB
INEPEMENIEHUs YEJOBEYECKUX MaACC.
OT MXTI'PAMOTHOI'O PEMIEHUSA BO MHOI'OM
3aBHUCHUT JleMorpaduydecKas CUTyalus
B 1IeJ0M. B yeTBepTOM HOMEpPE KypHa-
J1a «B MuUpe HayKu» ObUIa OTYOJIMKOBAHA
cratbsa CIT. Kanunpsl «/Jlemorpaduaeckas
PEBOJIIONINSA U OYAYIIEE YETOBCUECTBA»,
I7lc Pa3BUTHE HACCJICHUS, B TOM YHCJIE
BOIIPOCHI MUT'PAIIUU, PACCMATPUBAIHCH
B MacmTabe Bcero Mupa. OgHAKO 3TH
pOO6IEMBI B TOM WIX UHOM MEpPE Kaca-
IOTCSI KAKJOM CTpaHbL Jake AMEpPHUKE,
CTPAaHE 3MUI'PAHTOB, HE BCEINA YAAETCA
CIIPaBUTHCA C BO3HHUKAIOUIUMU TPY/I-
HocTsaMU. Jlas Poccum ke, jocene He
CTAJIKMBABIICHCS C MACCOBBIM <«II€pPECE-
JIECHUEM HapO/IOB», TOHNMAaHUE MHUI'Pa-
LUOHHBIX IIPOLIECCOB C TOYKHU 3PEHUA
3KOHOMMUKH, TTOJIUTHUKHU U TPY/IOBBIX pe-
CypCOB MPECTABIACTCA UCKIIOUHUTEb-
HO aKTyaJIbHOM 3a7jadei. OT B3BEIICH-
HOT'O NOAXO/A U IPABUJIBHOT'O PEIICHUS
IIPOOGIEM, BOZHUKAIOMINUX B CBA3H C aK-
TUBHBIM TIEPEMEIIECHUEM HACEICHMU,
BO MHOI'OM 3aBUCHUT JIeMOTPa(PrIECKOE
O1aronoay4re HaIlel CTPaHbL
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MHEHHE

Aemorpadusl,

NPEeAOCTABASIS

KOAMYECTBEHHbIE CBEAEHWS

O NepeABMKEHNN HAOCEAEHUS, ACET HEKMN KAKOY K MOHUMAHUIO

AOOAABHBbIX

KQPTUH

N NCTOPUNHEeCKOro pa3sntmns 4HeAoBe4deCTBaA.

SKOHOMNYHECKOTIO,

MOAUTNHECKOIO

IIPOKOMMEHTHPOBATL CHUTYAIHIO
Mbl tonpocunu TaresiHy MUXAMIOBHY
Perent, J€KaHa 3KOHOMHYECKOTO (a-
KyJbreTa POCCMICKOro HOBOIO YHUBED-
CUTETA, KOTOPAsA HA NPOTKEHHUU CEMU
ser (1992-1999 rT)) — a 310, IO CEroj-
HAITHUM MEpPKaM, JUINTEIbHBIA CPOK —
pyxoBognaa GenepanbHON MUTPAITMOH-
HOW ciy:x601 Poccum.

— Tambana Muxaiiioéna, KaxKo-
8a oJdemozpadguueckan cumyauusn
6 Poccuu?

— Ha 1 ansapa 2003 1. nacenenue
HAIIECH CTPAHBI COCTABUIO 143,6 MIIH.,
T.€. 32 2002 1. MBI TOTEPANIN 878 ThHIC.
yesoBek. Ecim mporecc cokpame-
HHSI YUCJIECHHOCTH POCCHUAH OyIeT
W JAJbIIE WJITH TAKHMU K€ TEMITAMH,
TO K 2005 T, BOIPEKU BCEIAIOMMUM
ONTHUMH3M pE3yJbTaTaM IEePENUucUu
2002 1., B cTpaHe ocraHeTcda He 60-
nee 141,4-141,5 mnn. ITo pacueram
Tockomcrara, caMoe HENPUATHOE, YTO
JKJIET HAC BIIEPEJIU — YMCHBIICHHUE
YUCJAEHHOCTH MoJjozaexu. C 2005
Ha4YHETCsl a06CONIOTHOE COKpallleHUE
HACEJICHUS TPY/JOCIOCOOHOI'O BO3-
pacTa, 4TO MPUBEACT K YBEIHUUYCHUIO
4uCyia IIEHCHOHEPOB M, CJIEJOBA-
TEJIBPHO, K POCTY MOKAa3aTENIs JJEMOT-
pacuuecKkol Harpy3Kd Ha MOJIOJbIE
nokojaeHus. BodamosxkHo, k 2010 1. MBI
OKa)XEMCSI B TaK HA3bIBACMOI JIEMOT-
paduyueckon ame, T.€. COBOKYIIHOE KO-
JIMYECTBO JINI, ICHCUOHHOT'O BO3PacTa
U JIETEU CYIIECTBEHHO IMPEBBICUT YHC-
JIO TPYAOCIIOCOOHBIX TPAXK/AH.

Cornacno nepenucu 2002 1., Poccus
3aHUMAET 8-€ MECTO B MUPE IO YHMC-
JIEHHOCTU HaceJeHus, HO K 2010 1. MBI
MOXEM OKa3aTbCa HA 14-15-M Mec-
Te. HecMOTpsl Ha TO YTO B MOCIEHUE
TOJIbl HAGJIIOJAETCS YCTOUYUBBIN POCT

POXKJAEMOCTH, TOKA3ATEIb CMEPTHOC-
TU (B OCHOBHOM CPE€JH AETEN U JIIO-
JIEM IOKHJIOTO BO3PaACTd, OCOOEHHO
MY>K4MH) pACTET ropasjgo OwICTpEE,
IIO3TOMY €CTECTBEHHAA YObUIb C KaXK-
JIBIM T'OJIOM CTAaHOBHUTCS BCE OOJIbIIE
u 6omnpmie. Ecmm B 2001 1. CMEPTHOCTD
B Poccum cocraensna 15,6 4yenoBek
Ha 1 TbIC. )XUTeEneu, To B 2002 1. —
yxe 16,3.

— ITo mpoznozam IIpasumens-
cmea P®D, 2005, 2007, 2010 200vt
O0NIHCHBL O3HAMEHOBAMBCA CMa-
OUNBHBIM IKOHOMUUECKUM POCIROM
(5-6% 6 200). Cmoxcem au mvt 00-
OumMbCA IMO20, YuumoLéa pesroe
coxpauwenue mpyoocnocoo6Hozo
nacenenun?

— PeabHBIM UCTOYHHUKOM BOCIIOJIHE-
HMS IOTEPDb MOXKET CTATh MUT'PALIUS, KO-
TOPYIO HENb3s PACCMATPUBATDL B OTPHI-
BE€ OT 3KOHOMUYECKOM, IMOJHUTUYECCKON
1 jgemorpaduyeckor curyauun. Ilpn
OIICHKE BO3MOKXHOCTA 3KOHOMHYECKO-
IO POCTA CJIEAYET YUYUTBIBATD KAK MEXK-
JIYHAPOJIHYIO, TAK ¥ BHYTPHPOCCUICKYIO
MUT'PALMIO.

OJIHUM M3 KJIIOYEBBIX MOMEHTOB,
BIUAIOIINX HAa JeMOTpadudIeCcKun
U COLUATIBbHO-NOJUTHYECKHUH KIU-
MaT B HaIlllEH CTPAHE, CTAJId UMEHHO
BHYTPEHHAS MUIDALUA — BAKHEUIIUNI
daxkTop mnepepacrnpenesiecHus TPyao-
BBIX PECYPCOB U MOJbEMA SIKOHOMHUKHU
B HEKOTOPBIX parioHaxXx PoCCHICKON
®enepanuu. CerogHsa B Jpyrue pe-
I'MOHBI NEPEE3KAET IOPsJKA 2 MIIH.
4JeJ0BEK B roj. B Hauane pedopm,
B 1990-¢ T, T2 [UdpPa ObLIA CTAOUIL-
HOW M PaBHANACH 8 MJIH. €XETOJHO.
3aTeM, B CBA3U C PE3KUM M3MEHEHUEM
9KOHOMUYECKUX YCJIOBHUH, B YACTHO-
CTH, TIOCTOSHHBIM POCTOM TapudOB
Ha TPAHCIIOPT, BHYTPEHHHUE IEPE/IBU-

JKEHUA COKPATUINCH B 4 pa3a 3a 12 ner!
He smy4dme o6CTOUT JEI0 U C BBE3TOM
B POCCHIO HA TOCTOAHHOE MECTO KU-
TEIbCTBA I'PAXKAAH U3 CONPEJEIbHBIX
rOCYZJapCTB. DTO TOBOPUT O TOM, YTO
HaIla 3KOHOMHKA HE TOJIBKO HE pPa3-
BUBAETCs, HO B JIYYIIEM CIy4ae€ HAXO-
JTATCSI B COCTOSTHUW CTATHAIIHH.

— U3 xaxux pezuonoe uoem npu-
moK nHacenenun? Om wezo 3mo 3a6u-
cum?

— JI7 IPUBJICYECHUS B CTPAHY MUI'-
PaHTOB IMpEX/JEe BCEro HEO6XOAMMA
COOTBETCTBYIOMAS ieMOrpadudecKas
MOJUTUKA, CO3JJAHUE JJIT HUX 6J1aro-
MPUATHBIX yCa0BUH. Tem 6051€ee 4To UX
HC TAaK YK MHOTI'O: €CJIM M3 OJIMKHETO
3apy6eKbs NMPUEAYT PYCCKHE U PyC-
CKOSI3BIYHBIC T'PAXAAHE, UX OYAET HE
6omnee 4 MH. 4enoBek. To, YTO MBI MO-
JKEM MM NPEJJIOKUTD, 3ABUCUT IIPEXK/IE
BCEI'0O OT 9KOHOMMYECKOH CUTYAIUH
B HAIICH CTPaHE, OT BHECIIHEIOJHNUTH-
YECKUX U BHYTPHUIIOIUTUYCCKUX (DaK-
TOPOB KaK B Poccunckon depepannm,
TaK U B CONPEJIC/IbHBIX I'OCYJAPCTBAX.
Ha cerogusa camasg 6ojblnas pyc-
CKasi U PYCCKOTOBOPSIIAsl AUACIIOPA
(0KOJI0 10 MJIH. YEJIOBEK) NMPOKMUBA-
eT Ha VYKpaumHe n B bemopyccumn. B
Kazaxcrane HAMUX COOTEYECTBEHHU-
KOB OCTAJIOCh HE 60s1ee 4 MJIH. DTO 00'b-
SICHSIETCSI TEM, UYTO B MOCJICIHUE TObI
MMEHHO U3 3TOTI'O PETUOHA IIEJI OCHOB-
HOM IIPUTOK MUTPAHTOB. [lepeceneHus
n3 crpaH bantmm, 3akaBKa3psa U
TampxkukucTana B Poccuio 60Jbine He
IPEJBUATCA, T.K. TUK MUTPAIIUH OTTY-
/12 JaBHO npoujeH. [Ipumepno Ha 1/3
COKPATUIOCh YUCJIO PYCCKUX U PYCC-
KOSI3BIYHBIX I'DAXKAAH B PECIYOIUKAX
LlenTpanpHO A3un: B Y36EKUCTAHE,
Kuprusuu, TypKMEHUN UX HACUUTDI-
BaeTCsl HE OOJIee 2 MJIH. [ 2
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IKOK NOKA3bLIBOAET MUPOBOW OMbIT, MPVBAEYEHNE TRDYAOCMNOCOBHOrO
HOCEAEHMST 1 MOAOAEXN N3 APYINX CTPOH — € AMHCTBEHHbIV MYTb
CTABUNAMNIALUNN AEMOTPADUYECKON CUTYALINN,

— Kax wmen npouecc ummuzpavuu
6 Poccuro nocae pacnaoa CCCP?

— Murpanus Hadbupana 0O60pOTHI
c 1992 mo 1994 1., MHUIDALITUOHHOE
CanbJIO B ITOT MEPUOJ, COCTABIAIO
845,7 TBIC. YEIOBEK — MOYTH MHJUIUOH.
IMuk nporecca npumesncs Ha 1994 r,
KOIJIa COIO3HBIE PECITYOIMKU BEJIN JKEC-
TKYIO HAaIJMOHAJIMCTHUYECKYIO BHYTPCH-
HIOIO TTOJIUTHKY. DTO TIPUTOM, 4TO B TO
BpeMs Ha YKpauHy u B benopyccuio
BBIE3)KAJIO OOJIBIIIE HAPO/Iy, YEM IIPHU-
O6bIBasIO B Pocchio u3 3TUX rocyiapCrs.
B 1998 r. MUI'PAIIMOHHOE CATIB0 COCTA-
BUJIO yke 361 ThiC, B 2000 1. — 266 THIC.,
a B 2002T1. — 124 TBIC. B KAKOU-TO MO-
MEHT MBI OIACAJIUCh, YTO CTPpAHA HE
CIIPABUTCA C MPUTOKOM IIEPECEICHIIEB,
a cerojHsa Poccus BBIHYK/IEHA UyTh JIU
He 3aMaHuBaATh UX. Eciin B 1993—-1994 1T
MHUTPAIUAA MPAKTUYECKU ITOJTHOCTBIO
MIOKPBIBAJIA €CTECTBEHHYIO yObUIb Ha-
CEJICHUS, CEHYaC OHA KOMIICHCHUPYET €€
B JIy4IIeM caydae Ha 7,7%.

— Kax o0cmosam oena ce2o0HA?

— ITo ganHbIM nepenucu 1989 r., unc-
JIEHHOCTDb TUTYJIBHOI HAIlMK Ha ITOCT-
COBETCKOM NPOCTPAHCTBE COCTABIIANA
HOpAAKA 28,5 MIIH. YEJIOBEK, 4 I10 CErOfl-
HSAIIHUM OLIEHKAaM OHa €/]Ba JIOCTUTAET
22-23 myin. Ho g cunTalo, 4To peasbHas
nudpa MOKET OKa3aThCA CIINE HUXKE,
OKOMO 21,5 MJIH., TOCKOJIBKY B PacUeTax
YaCTO HE YYUTBIBAETCH, YTO JIIOJU YE3-
JKaJId U3 CONPEZEIbHBIX I'OCYAAaPCTB HE
TOJIBKO B Poccuio, HO U B ipyrue crpa-
Hbl. [IpuBe/eHHbIC IU@PBI HATTSAHO
MOKA3bIBAIOT, YTO CUTYAIIUsI KATACTPO-
praeckas, IOTOMY YTO MUT'PALIUM ITPAK-
TH4YECKH HeT. COIIaCHO O(PUIINAIbHBIM
Ja"HbIM MBJI, 32 2002 . Ha TEPPUTOPHUIO
Poccuu niepeexaso Bcero 184,6 Tric. ve-
JIOBEK (M3 HUX 177 TBIC. U3 OJIMKHETO
3apybexbst), a BoIObUIO — 1006,7 THIC.
B pesynsrare MUrpaltiMOHHBINA IPHUPOCT
COCTABUJI BCETO 77,9 ThIC. UeOBEK (6€3
ydeTa HeJIETa/IbHON MUI'DALIUM).

— Cuem cea3ano coxkpauenue Huc-
2a arooei, nepecenarouyuxca 6 Poc-
Cui0 HA NOCMOAHHOE MEeCmO HCU-
menscmea?

— Murpanus BCeraa 6bl1a U OCTAETCS
OTPAXKEHHEM MPOIECCOB, TPOUCXO/IA-
mux B crpane. CerojiHs pe3ko COKpa-
THJIOCh KOJINYECTBO KAK MATEPHUAIBHO
06€eCIIEYEHHBIX JIIOJICH, KOTOPbIE BO3-
BPAIAIOTCSA HA CBOIO MCTOPHUYECKYIO
POAMHY, TAK U BBIHYK/IEHHBIX MUTI'DAH-
TOB. OTO CBHUJETENBbCTBYET O CEPBHE3-
HOM HEeOJIArONONYyYHUU B I'OCY/1aPCTBE,
B TOM YMCJIE U B TOM, YTO KacaeTcd
pemenns npobiem 6exeHies. Cenyac,
cyas 1o MH(MOPMALMOHHBIM BBIITYC-
KaMm CMU, CKIaIbIBACTCS BIIEYATIICHHUE,
uyTO POCCHMIO 3aMONOHMIN OEXEHIBI
13 YeyHn U M3 CTPAH TPETHEIO MUPA.
OpHako 3TO He Tak. Ilo-mpexHemy
OOJIBITUHCTBO BBIHYK/IEHHBIX II€pece-
JIEHLIEB NPUOBLIBAET M3 OBIBIINX pPeEC-
y6smk CCCP.

S aymaro, 4TO COKpameHue IIpu-
TOKa MHUI'PAHTOB CBA3aHO C JIBYMHA
OCHOBHBIMH IPUYMHAMU. BO-NIEPBBHIX,
Poccusa He onpaspana UX OXUIAHUIIL.
Hanpumep, xKorpa B jgekabpe 1994 r.
Ha4yal1ach NEPBAs YEUYEHCKAs Kamma-
HUs, MHOI'ME CEMbU, B KOTOPBIX POC/IH
CBIHOBbSI, OTKA3aJIHUCh OT HJICHU Tepe-
6paTbCs B BOIOIOHIYIO CTPAHY M HOJ-
BEPTHYTH CBOMX JICTEN OITACHOCTH OKa-
3aTbCS HA YEYEHCKOM (ppoHTe. [Ipyroi
npumep — B 1996 1. y HAC HE TUTATHIIN
IIEHCUHU, TO3TOMY MHOI'ME MEHCUOHE-
PBI, KOTOPBIE COOMPANNUCH MEPEEXaTh
B Poccuio K pOJCTBEHHUKAM, HE pe-
HIAJIMCh 3TO CHEIATD.

Bropas npryunHa 3aK/II044€TCA B TOM,
YTO HA NPOTLKEHUM NOCJIeHUX 20 1er
CBA3M C COOTEYECTBEHHUKAMHU 34 pybde-
JKOM  OCYHIECTBJIAJINCH TOJBKO Ha CJIO-
Bax. Eciin 6Bl MBI B CBOE BpeEMsI CyMeIn
OOBENMHUTD U TOAJEPKHUBATL PYCCKO-
A3BIYHYIO IMACTIOPY, IOMOI'ATh UM, XOTs
ObI MOPAJIbHO, TO UX OTHOIIEHHE K BO3-

BpalieHnio B Poccuio 6b110 661 COBEpP-
IIEHHO UHBIM.

— Buem 6bt 6uoume noaoICuUmes-
Hble u ompuyamendvuvie CMOPOHbLL
Mmuzpavuu?

— Kak u so6bie COUATBbHO-3KOHO-
MMYECKHE MPOIECChI, MUT'PAIASA UMEET
CBOIO MO3UTHUBHYIO U HETATHUBHYIO CTO-
poHbL. Ee nmosnoxuTtenbHas posb 3aKII0-
YaEeTCA TPEXKIE BCErO B TOM, 4TO OHA
MOJKET VIYYIIUTb AEMOTPAPUUIECKYIO
CUTYALMIO, ITOBJIUATH HA TIEpepacIpe/ie-
JIEHHE TPYJIOBBIX PECYPCOB MEK/Y PETH-
OHAMU.

OTpHUIIATENIBHYIO POJIb UI'PAIOT HEJIe-
I'aJIbHBIE MUTPAHTBI, KOTOPBIE, BIIPOYEM,
IIOYTH HE BIUSIOT HA JIEMOTIPAPHIIECKYIO
CUTYAIINIO, A HA 9KOHOMHUYECKYIO — TOJIb-
KO OIIOCPE/IoBaHHO. OHAKO MMEHHO
OHU MOPOKJAIOT CKEIITUYECKOE M Ha-
CTOPOKEHHOE OTHOIIEHHUE OOMIECTBA
K MUI'DAITMH KAK TAKOBOW. 32 CYET NPHU-
TOKA JIIO/IEH U3 COCEJHUX T'OCYAAPCTB
B psjic peruoHOB Poccun nmpoucxoauTt
U30BITOYHAA KOHIIEHTPAlUsA OIpe/e-
JIEHHBIX 3THUYECKUX I'PYIII, BbI3BIBAIO-
1as1 OITACEHUA Y KOPEHHOTO HACEJICHHUS.
Kpowme Toro, Hejeransl akTUBHO BIMBA-
IOTCS1 B KDUMUHAJIBHYIO CPEJLY.

Ceriyac O4eHb BaKHO Pa3BUBATH I1O-
JIOKUTEIbHBIE CTOPOHBI MUTPAIIUH.
W T71aBHYIO POJIb B 3TOM JJOJDKHA UT'PATh
MMI'DAITMOHHASA ITOJINTHUKA TOCYJAPCTBA.

— Buem ee cymwv?

— B 2002 1. 6bUIM IPUHATHI KOHIIEII-
IIUK JIEMOI'PA(UUECKON U MUI'DAIU-
OHHO¥ IIOJUTUKA U HALMOHAIbHOM
6e3omnacHOCTH. B JOKyMEHTax mogyep-
KMBA€CTCA, 9TO IIPU PEIICHUN SKOHOMHU-
YECKHUX, OTUTHYECCKUX U JleMorpadu-
YECKUX BOIPOCOB CJIEJIyET YYHUTBHIBATD
HEOOXOJMMOCTb COXPAHEHMUS 11EJIOCT-
HOCTH IOCYAaPCTBA, €rO HAIIMOHAIBHOM
1 KyJIBTYPHOI OCHOBBI, 4 TAKXKE COO6-
JIIOJEHUA HAIIMOHAJIBHBIX UHTEPECOB.
OTMEUEHBl TAKXKE M CYHIECTBYIOIIHE
IIPOGJIEMBL: YMEHBIICHUE YHUCIEHHOCTH
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HACEJIEHUs, €ro CTAPEHME, CHUKCHHE
POXKIAAEMOCTU M BBICOKAsA CMEPTHOCTb.
OAHAKO HA MOMEHT IIPUHATUSA IEMOT'PA-
(PUUECKON KOHILENINA CUTYallusl OblIa
BCE JK€ UYTh JIy4IlIE, YEM CETOJHA.

YTO KacaeTcsa KOHLICHIIUU MUTPAL-
OHHOW ITOJINTHUKH, TO €€ ITTaBHAA 33/1a49a
CBOJIUTCS K TOMY, YTOOBI «[J€PKATh U HE
ymaTh> B POCCHIO O6EKEHIIEB U3 TPETh-
MUX CTPAH U ICTIOPTUPOBATh HEJIETAJIOB.
B oT/1€IbHBIX CIy4Yaax 3TO ONPABAAHHO,
HO TTOJIOOHBIC 3AMPETUTENBHBIE MEDPBI
HEC TOJDKHBI OIIPEACTIATD IIOJTUTUKY B 1€~
JioM. Kak moxkaseiBaeT MHUPOBOH OIIBIT,
HEOOXO/MMO MPUBJIEKATh TPYAOCIIO-
COOHOE HACEJIEHNUE U MOJIOJICKD U3 JIPY-

JIa BOIIJIA B COCTAB MMHHCTEPCTBA IO
JIeJIAaM HAIlMOHAJIbHOCTEH, A MOCJIE €TI0
JIMKBUJIAIIAN TIOTIAJIA T1OJ] IOPUC/UKIIAIO
MB/I. VTpaTHUB CaMOCTOSATENBHOCTD, OHA,
K COXKQJIEHUIO, JHUIIWIACh WU JOCTyIa
K TIOJTHOW MHMOPMAIINU U CBOUX IIpe-
SKHUX ITOJINTHYECKUX (DyHKIUHA. TToMruMo
deepanbHON MUT'PAITMOHHON CITYKOBI
MB/] Tenepb CymecTBYIOT OOJIACTHBIE
MEKBE/IOMCTBEHHBIE KOMUCCHUH T1O MHT-
PAIMOHHON TMOJUTUKE U MEXKBEJIOM-
CTBEHHAsI KOMHUCCHSA IO MUT'PAITMOHHON
ITOJINTHKE TIPU TIPABUTENLCTBE. M3-32 Ta-
KOT'O pacnblIEHU (DyHKIIMH T'OCYapCT-
BO MPAKTUYECKH yTPATWIO IMO3UIIUN
B YIPABJICHUU MHUTIPAIMOHHBIMHU IIPO-

JISIM JIOCTOMHO JKHTbB, IOJy4aTh 0Opa-
30BaHUE, OOECIIEYMBATH CEOS U CBOU
CEMbU MaTEPUATbHO, 3AMUIATHCA OT
HEPA3PEHIMMBbIX [IPABOBBIX IPOOIEM
U JUCKPUMHHAIMA U T.. Kpome Toro,
B O6IIECTBE JIOJDKHO C(HOPMHPOBATH-
Csl TIO3UTUBHOE OTHOIICHUE K IIepece-
nennaMm. Ho 4ro npoucxoaur Ha jgene?
Hanpumep, HE yCIieJIM HATaJAUTDb BbI/1a-
9y CCy/] HA OKYIIKY KBAPTHP, KAK ITOJIH-
THUKA U3MCHMJIACH, U O6BUIO IPE/IIONKE-
HO CTPOUTD KHJIbC I[CHTPATNU3OBAHHO
U CTABUTB BCEX B OUEPE/Ib HA €TO MOJIY-
yeHue. AGCOIOTHO HETIOHATHO, 3aYEM
obecrneynBaTh OECIIATHBIM JKHJIbEM
BCEX, €CJIM CCYAbl OBUIM BO3BPATHBI-

OAHO 13 COMbIX CTPALUHbIX TRPArEAUN HALLEW CTPAHbI — TO, YTO
MACCQA CMNOCOBOHbIX MOAOAbIX AOAEWN, MOAYYMB OOPA30BAHME
B PocCcumn, MOrytT peaAmM3oBATbL CeBsl TAE YTOAHO, TOABKO HE
B CBOEW COOBCTBEHHOM CTPOHE,

T'UX CTPAH, U APYrOro IyTH CTA0WIN3a-
UM JIEMOTPA(PUICCKON CUTYAIIUH HET.
Korpa HaceneHue crapeer, a Tpy/l0Bble
PECYPCHI UCTOMIAIOTCA (Harpumep, B 60-
rareix Hopseruu u lIBenyuu KOopeHHoe,
COIIMAIBHO 3AIUINEHHOE HACCIICHUE HE
HM/IET HAa HEKBATU(PUITMPOBAHHYIO Pab0-
TY), FOCYAAPCTBA BBIHYXAEHBI IIPUBJIE-
KaTbh UHOCTPAHHYIO HAEMHYIO pabovyio
CHITy, HECMOTPSI HA TO, YTO 3TO MEHSET
3THUYECKYIO CTPYKTYPy HacejeHus. Bo
DpaHIMK, HAIIPUMEDP, YTOOBI Y3aKO-
HUTD HEJETanos, B 1997 1. 661 IPUHAT
HOBBIA 3AKOH O I'PDAXKIAHCTBE, U I'PAXK-
JanamMu OpaHIUKU CTATN HE TOJBKO TE,
KTO POJMJICA B 3TON CTPAHE, HO U BCE
getu 1o 18 ser. Cpasdy ke IIPOU3O0IIEN
PE3KUI CKAaYOK YMUCJICHHOCTU HaCE-
JIeHUs. BripodeM, MopoOOHBIE TEH/CH-
MU HAOGMIIOAI0TCSI BO BCEHM 3arajgHoin
Espomne

— Kmo ¢ naweii cmpane ocymwecm-
anaem KOHmMPOAL HAO MUZPAUUOH-
HbMU nPpoUueccanu?

— B mavane 2001 1. mocie JONrux Co-
IVIACOBAHUM U GIOPOKPATHUUCCKUX MPO-
BOJIOUEK MUTPAITUOHHAA CJIy’KOa CHa4a-

eccamu. f cuuTalo, 3TO MPOU3OILIO
IIOTOMY, YTO y HPABUTENLCTBA BCE BpE-
MSI HAXOJIMJIUCh OOJIEE BAKHBIC 32/1A4H,
a4 MUTPALMIO U IEMOT PAHIO, HE OT/1ABas
cebe oT4eTa B UX 3HAYMMOCTH, IIPOCTO
VIIyCKAJIU U3 BUY.

— Kaxum cnocooom mMoicHo npu-
aneus mpyoocnocooHoe nacenreHue
u3 cmpan oaudICHe2zo 3apyoencoa?

— [l Ipeo/IoNeHNs OCHOBHBIX MHI'-
PalTMOHHBIX HpO6JI€M HYXHBI O4YCHb
60JIbIINE CPEACTBA, HO, C APYTOH CTOPO-
HbI, MHOTHC BOIIPOCHI MOKHO PCHINUTH
«MAJION KPOBBIO».

Kaxk npaBuao, MUTPAHTHI U3 OBIBIIUX
co1o3HbIX pecryonuk CCCP — 310 BBI-
COKOKBAJIM(PUIITUPOBAHHBIE U O6PA30-
BAHHBIC CIICOHUAJTHUCTBI, B OCHOBHOM
JKUTEIN KPYIHBIX I'OPOJOB, T.€. JIOJH,
BIIUTABIIUE CTEPEOTUIIBI I'OPOJICKOTO
ob6paza Ku3HU. [IJIg TOTO 4TOObBI OHU
IIPUHSUIN PENICHUE IIEPEEXATh, A 3ATEM
JIETKO aJAIITHPOBAINUCH U MOJHOCTBIO
NHTETPUPOBAIMCH B POCCUIICKOE 06-
IECTBO, HY’KHO OOECNEeYnuTh UM 61aro-
MIPUATHYIO 0OCTaHOBKY. Heob6xoaumo
CO3/1aTh YCJOBUS, ITO3BOJAIONIME JIIO-

MM, UX MPEJITONATAIOCH BbIIABATD MOJ,
OYEHb HU3KWUH IIPOIIEHT TOJBKO pPa-
OOTAIOMIMM JIIOJSIM, KOTOPBIE B COCTO-
AHUNU CO BPEMEHEM BEPHYTbH JE€HBI'H.
B ouepeapb Ha KUIbE UMETO Obl CMBICT
CTaBUTb TOJBKO MaJIOOOECTICYEHHBIC
ceMbd. Kak TOJIBKO BBIACHUIJIOCH, YTO
CCy/Ibl BbIIABATHCS HE OY/yT, TEMIIBI I1€-
pecenenmss CHU3WINUCH, T.K. JIIO/IU HE T'O-
TOBbI CHUMATBCS C HACMIKEHHBIX MECT,
YTOOBI TOTOM I'OJJAMH IOTUTHCA B OOIIIE-
JKMTHUAX WIM HA ChEMHBIX KBAPTUPAX,
OXM/IASA, KOTAA MONOUET UX O4YePEe/b
Ha Xuiabe. CBOM KBAPTUPDI B OIMIKHEM
3apy6eKbe MHUIPAHTBI MOI'YT IPOJATD
TOJIBKO 3a I'POIIN, HA KOTOphIEe B Poc-
CHUM PEAJIbHO KYIIHUTH PA3BE UYTO JOM
B CEJIBCKOU MECTHOCTH. HexoTopsie
TaK W JI€JIAI0T, HO MHOTMX NOJOOHbIE
IEPCIEKTUBBI HE YCTPAUBAIOT.
CoryaneHus o NEPECEIEHIIAX U 3a1H1 -
TE UX NIPAB MO/MHUCAHBI IOYTH CO BCEMH
cTpaHaMu banTtuu u 3aKaBKa3bs. A BOT
¢ KazaxcraHoM, HAMIUM OJIFKANIIUM
COCEJOM, MOKA HE 3AKIIOYEHO, YTO CO-
3[A€T pAj TPyAHOCTEN. HampuMmep, nipe-
sujenT H. Hazap6aes BbIIyCTHII YKa3, p
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HeobxoAMMO CO3AATb YCAOBUS, MO3BOASIKOLLUME AFOASIM AOCTOVHO
YKUTb, MOAYYATb OBPA30BAHME, O6ecneyvnBaTb cebs 1 CBOM CEMbU
MOTEPUNAABHO, MPOTUBOCTOSTb HEPA3PELLIVMMbIM MPAOBOBLIM
NPOBAEMOM U ANCKPUMUHALIAN,

COIVIACHO KOTOPOMY NPOJATh KBAPTUPY
MOKHO TOJIBKO IIOCJIE TOT'O, KAK Y€JIO-
BEK IMPOXWJI B HEM 15 yreT. 3anpemeHo
MIpOJIaBaTh KBAPTHUPHI OBIBIIMM BO-
eHHocayKamuM COBETCKON ApMUH,
B PE3YJBTATE YETO O(HULIEPCKHUE CEMbU
3394CTyIO OPOCAIOT BCE U MEPEEIKAIOT
B Poccuio mpakTuuecku 6€3 CPeACTB
K CYIIECTBOBAHUIO. Bonnpoc o BO3Me-
LMIEHUH yliepba 32 yrpayeHHOE KHUIbE
U UMYHECTBO IIPH JIIOOBIX OOCYyX/e-
HUSAX OOBIYHO CHHUMAETCS C ITOBECTKU
JHS YK€ HA4 YPOBHE 3KCIEPTOB U HU
pa3y He HOAHUMAJICS HA BCTPEYAX IJ1aB
roCy/lapCTB MW IPABUTENLCTB. XOTs
POCCHUIICKAS CTOPOHA B Cy4de KaKUX-
TO YHYH_[CHI/IIZ roTOBa paCCMATPUBATDL
BOIIPOC O BBIIJIATE KOMIIEHCAIUNA «HU3
CBOETO KapMaHa».

- Kaxue muzpavuonnsie npovec-
Cbl HAOO CMUMYAUPOBAMD, UMOOBL
ROYUUMD NONOHCUMENLHBLIL 0eMO-
epagpuueckuii u IKOHOMUUECKUTL
appexm?

— Bo-nepsBpIX, HEOOXOJUMO IOOII-
PATH IPUTOK PYCCKOA3BIYHON MOJIOjIE-
JKH U TPYAOCIIOCOOHOTO HACEIEHUH 13
COIPEIENBbHBIX I'OCY/IAPCTB U IOAJIEP-
JKMBATb HAIIMX COOTEUYECTBEHHUKOB
32 pyOexoM. BO-BTOPEBIX, [OJIKEH
OCYILECTB/ISATHCSI KOHTPOJIb 34 UMMMI'-
pauuen. ITpyyem pedyb UAET HE O 3a-
NPETUTECIIbHBIX MECPAX, TAKHUX KaK JI€-
nopTranusa (XOTH, KOHCYHO, 3JIOCTHBIX
HCJICTAJIOB HYKHO BBICCJIATH U3 CTPA-
HBI), 2 00 UHTETIPALMU IIEPECE/ICHIIEB
B COBPEMEHHYIO OOIIECTBEHHO-TIONH-
THUYCCKYIO M 9KOHOMHMUYECCKYIO JKU3Hb
Poccuun. B-Tperpux, HECOO6XOIUMO Ha-
JIAAATh YIPABJICHUE TPYAOBON MHUT-
panuen. ClenyeT He TOJNBKO BBIABIIATD
UHOCTPAHHBIX I'PAXKJAH, HEJIETAJbHO
padoTaonuX y HAC, HO U JIOOUBATHCA
TOI'O, YTOOBI POCCHUAH NPUHUMAIA HA

paboty 32 py6exxom. Koraa kakas-nmu6o
MHOCTPAaHHaA (PUPMaA MOJNUCBIBACT
TPYAOBOE COTJIAIIEHUE C KOHKPETHBIM
CHEIUAINCTOM, 3TO, KaK IIPABUJIO, TPU-
BOJUT K €ro aMurpanuu. Heo6xoaumo
3AKJIIOYUTh C €BPONCHCKUMHU CTPaHa-
MH JJOTOBOPBI, B COOTBETCTBUH C KOTO-
PBIMM POCCUMCKHUE TPAXKAAHE COBEP-
IIEHHO O(PUIINATBHO UMEIN 6B IIPABO
BBIE3KATh HA PabOTy 3a I'PAHUIy HaA
OIIPE/ICJIEHHBIN CPOK, IO UCTEYCHUU
KOTOPOTO MOIJHN OBl BEPHYTHC. C OfI-
HOHU CTOPOHBI, OHHU TAKHUM OOPA30M
YBEJIUUMBAINA Obl COOCTBEHHOE O1aro-
COCTOSIHHME U BHYTPEHHUI JIOXO/] CTPpa-
HBI, 4 C JPYrof — 3TO €JIMHCTBEHHBIN
Ccroco6 NPHUOCTAHOBUTDL 9MUTPAITUIO 1
YTECYKYy YMOB.

— ITouemy ona npoucxooum?

— K coskanenuio, ata TEHJECHIIUI
Pa3BUBAECTCS, U CBA3aHA OHA HE TOJIb-
KO C TArOTAMH POCCHUIMCKOMN >XU3HU.
B cBa3u ¢ npoueccamu rimo6anusanun
1 CTAOWIN3ALIMM HACEJICHHUS B MHPE,
U3MEHEHHUEM BO3PACTHOIO COCTABA
HACEJICHUS, PECTPYKTYPHU3AIIUEH TTPO-
MBIIIJIEHHOCTU O6Pa30BaHUE NPEBPa-
TUJIOCh B MOIIHEHIIUU PECypC rocy-
napcTaa. [TapaoKC 3aKII0YAETCS B TOM,
YTO MBI, UMCs OJTHY U3 JIYJIIHNX CUCTCM
06pa3oBaHUA B MHPE, HE MCHOJb3Y-
€M €€ MOTEHIIHAJI B CBOMX UHTEPECAX.
O/IHOIT M3 CaMbIX T'OPBKUX Tpareuit
HalIen CTPaHbI 4 CYHUTAIO TO, YTO MACCa
CIIOCOOHBIX MOJIOZBIX JIFOZICH, ITOTyIHB
ob6pazosanmue B Poccum, moryr pea-
JIN30BATh CeOs IJI€ YyTOJHO, TOIBKO HE
B CBOCI COOCTBEHHOII CTPaHE.

Panpmie y Hac npeobmasiana 3THUYEeC-
Kasg AMUI'PALIMA — HEMEI[KAsA, €BPCIICKAs.
Ceftuac, KOrja Te€ U3 HUX, KTO XOTENI
YEXATb, YKE CAEJIAJ ITO, Mbl HAUMHAEM
TEPATb CAMBIX TAJTAHT/IUBBIX, CAMBIX
LIEHHBIX, CAMBIX OOPA30BAHHBIX MNPE-

CTAaBUTEJICA BCEX HAIMOHAIBHOCTEN Ha-
e CTPAHBL.

Ocob0€e BHUMAHNE HA/IO YAEIATD [1OJIH -
TUKE NPOTEKIIMOHU3MA IIPH 3aCEJIEHUHN
HANIMX IPUI'PDAHUYHBIX TEPPUTOPUIL.
[ 3TOr0 HEOO6XOIUMO 33/ICUCTBOBATD
3KOHOMMYECKHE PBIYATH, IPEXK/IE BCETO
MAaTEPUAJILHBIE CTUMYJIbI, KOTOPBIE AK-
TUBHO MCIIOIb30BAJIUCD EINIE IIPH COBET-
CKOM BIaCTH. OJHAKO NATPUOTUYECKUE
JIO3YHI'H, IPU3BIBAIONINE IO/ OCBau-
BaThb JJansuuit Boctok u CUOUPS, CEroj-
HA He paboTaioT. Heo6XoauMo Takxke
O6OCHOBAHHME TPAHMILL JOIYCTUMOCTH
npyu OOpPa30BAHUN B NPUIPAHUYHBIX
peruoHax Juaciop U3 CONpPE/IEIbHbIX
CTPaH. DTO KACAETCA MPEXK/E BCETO KU-
TAVICKOW MUTPAIH, 3aXJICCTHYBIICI HE
TOJIBKO Haml [labHUN BOCTOK, HO U TEp-
puTopuU BIUIOTH 4O Ypana. B Axyrun,
B I. MUpHOM, IJIABHBIE JEHCTBYIOLIUE
JIMLIA B TOPTOBJIE — KUTAUIIBI, TIBITAIO-
IAECA CO3/JaBaTh 30JI0TOAOOBIBAIOIINE
1 AJIMa30J00bIBAIONINE APTENIH, 3AXBa-
TUTD JIECHYIO IIPOMBIIUIEHHOCTD. ITpo
PBI6OJOOBIBAIOIIYIO OTPAC/Ib U TOBOPUTH
HE MPUXO/IUTCA — STUM IIPOMBICJIOM 34-
HUMAIOTCA MPEICTABUTENN CAMBIX Pa3-
HBIX CTPaH.

Hama cTpaHa OTKPBITA U IOTOBA PH-
HATb MHOCTPAHHBIX PabOYMUX, HO OHHU
JIOJDKHBI MHTETPUPOBATLCSA B POCCHM-
CKO€ OO6IIEeCTBO.

— ITpeocmaenaemaumuzpayusyz-
po3y 6e3onacnocmu cmpanwi?

— C TOYKH 3pEHHs TI'€ONOJUTUYEC-
KON M CTPATETMYECKON COCTABJIAIO-
mel HAMOHAJIbHOM OE30I1aCHOCTH,
CHMKEHME YHMCJIEHHOCTU HACEJIEHUS,
NpUYEM MPEUMYIIECTBEHHO MOJIO/IOTO
U TPYLOCIHOCOOHOI'O, BBI3BIBAET CEPb-
€3HbIe OImacenus. Bo Bcem Mupe B MMI-
PalMOHHOM 3aKOHO/IATEIbCTBE CYHIECT-
ByE€T KBOTHMPOBAHHE, KOTOPOE MOXKET
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MHEHHE

PaCIpOCTPAHATBCA HA OIPE/IE/IEHHbBIE
BO3PACTHBIC KATETOPHUH, ITHHUYECKUE
I'PYIIIBI, KACATbCA BOCCOEJIUHEHUS Ce-
MEH U TJI. — 3/16Ch MHOXKECTBO PA3HBIX
acneKkToB. IT0aTOMY €C/IH IoCy/1apCTBO
CUUTAET, JIOITYCTUM, YTO C TOYKU 3PEHUS
6€30I1aCHOCTU JJUACIIOPHI C IPKO BbIPA-
JKEHHBIMH HAIIMOHATBHBIMU CBA3AMH
B IPUI'PDAHHUYHBIX paMOHAX HEXenla-
TEJIbHBI, TO JIO/KHA OBITh BO3MOXKHOCTD
PETYINPOBATH ATOT BOIPOC 3aKOHO/1A-
TEJILHO.

- Kax enuaiom na muzpauyuonnoie
npoueccol KyabmypHoie Pharxmopot,
cea3annsle 8 nepeyro ouepeos ¢ 00-
pa3oeanuem?

— B MHUrpanyoHHOM NOJUTHUKE, OCO-
OEHHO HA MOCTCOBETCKOM INPOCTPAH-
CTBE, MPOOJIEMBI KYJIBTYPBI M 00Opa-
30BAHHSI UI'DAIOT BCE GOJIBIIYIO POJIb.
324aCcTyl0 MMEHHO OHU CTAHOBSTCS
NPUYUHON MUTpauu. KOCBEHHO 3TO

OTMEYAETCA, KOIJIA PEeYb HUJIET O TOM,
4TO OOPA30BAHHASA YACTh POCCHUAH BO3-
BPAIlA€TCA HA CBOIO MCTOPHUYECKYIO
poauny. B «mepecenennn HApoJOB» HA
IIOCTCOBETCKOM TIPOCTPAHCTBE OOJIb-
LIYIO POJIb OY/IET UI'PATh BO3MOXKHOCTD
[OJY4YEHH OOPA30BAHUSA, KOTOPYIO
npegocrasasger Poccusa. Muorue us
HAIIMUX OBIBIIMX PECIYOINK OKA3ATHCh
HECOCTOATC/IbHBIMU B POJIX OT/ICIIBHBIX
rocygapcrs. I1o menomy psagy OpUdrH
OHH HE CIIOCOOHBI OOECIEUYUTL CBOUM
IrpakjaHaM OOpa30BaAHME HA COBpE-
MEHHOM YPOBHE. M 3TO TOJIBKO yCyryo6-
JsieT OoOIMI Kpu3uc. PernonanbHas
3JIMTA MOCHUIAET CBOUX JIETCH YUYUTHCA
B AMEPUKY MIHA B AHIJINIO, 4 T€, KTO
mobefHee, CTPEMATCS OTHPABUTH HUX
B POCCHICKHE, MOCKOBCKUE BY3bI.
Hepasno 1o 3axkazy MHHHCTEPCTBA
006pa30BaHUd U HAYKM B Poccuiickom
HOBOM YHHUBEPCHUTETE OblIa pa3pado-

TaHa HaydHas TeMa «O BIUAHUHN y4eO-
HOM MUTIpaluud Ha (POPMUPOBAHHUE
TPYAOBOI'O MNOTEHLIMAIA POCCUICKON
Depepanun». Cyrb paboThl 3aK/II0Ya-
€TCSI B TOM, 4TO 6432 POCCUMICKOI'O
06pPa30BaHUA ITO3BOJIACT NPHUHUMATH
MOJIOZIEKDb U3 COCEAHUX CTPAH, I'ZE Elle
HE yTpa4eH PyCCKUH A3bIK. B compe-
JIEJIbHBIX CTPAHAX OIYTHMO IOCTpPa-
JIaJIO BBICIIEE U CPEJIHEE CIIEIIUATBHOE
06pa30BaHUE, IOTOMY YTO yeXaja IIpo-
deccypa, yauTensa, IpudeM HE TOJIBKO
PYCCKHE, HO M HAIMOHAJIbHBIE Ka/IPBL
VuebHas mMurpaiusg, KOTopas MOMKET
coctaBuTh 9-11% B roj, TpedyeT HE
CTOBKO (PUHAHCHPOBAHUSA, CKOJIBKO
OPraHU34a1HOHHO-IIPABOBLIX MEPO-
NpUATHNA. Pasymeercs, 3TO HE BXOAUT
B O6sA3aHHOCTH MHMHHCTEPCTBA O6pa-
30BaHHA U HAYKH, a TeM O6osiee MBI
OJJHAKO KTO-TO JIOJDKEH B3ATh HA CEOS
3Ty MUCCHIO. M

DYEBHAHOE

HA KAHAAE TBL, NO MNOHEAEABHUKAM B 00:30

HEBEPOATHOE

nporpamma C.MM. Kanuupl

odyeBu
HeB

Hoe -
JOATHOE

«.0 CKONbKo Ham DTKpI:-ITI/II:’I YyAaHbIX
NlNoToBUT NpocBALUEHBSA AYX,

1 onbiT, ChiH OLLNGOK TPYAHLIX,

1 reHuia, napanokcoB gpyr,
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MianocTpaumm npeAoCTaBAEHb! IHCTUTYTOM KOCMUYECKUX UCCAEAOBAHMI PAH

OYEBHJIHOE-HEBEPOSITHOE

unecunicane KDOHUKQ

o matepranam 6eceabl C AOKTOPOM GU3UKO-MATEMATUYECKUX HOYK W.[. MUTPOGAHOBLIM

Ha cerognsa maydenue Mapca — ofHa
U3 CaMBIX MONY/SIPHBIX M OYEBU/IHBIX
TeM. M Bce ke KpacHas 11aHeTa rno-mpe-
JKHEMY OCTA€TCs Ul 3EMJISAH JIaJIEKOU
U TAUHCTBEHHOM HE3HAKOMKOI. YTO
UIIYT U 9TO HAXOJAT ydeHble Ha Mapce?
KakKOBBI TEPCIEKTUBBI MCCIETOBAHUI
U IIOMOI'YT JIU OHM HAaM IOHATH IPO-
671eMbl HaMIEH COOCTBEHHOW TUTAHETHI?
O6 3TOM 1 MHOT'OM JIPYrOM IIpoeccop
Ceprent IlerpoBuu Kanuna 6ecenoBan
C 3aBEIyIOIUM J1a60PATOPUEH I'aMMa-
CIIEKTPOCKONUN HMHCTATYTA KOCMH-
YECKUX MUCCACJOBAHUI, JJOKTOPOM (hPU-
3UKO-MAaTEMAaTUYECKUX HayKk Hropem
TeopruesndyeM MUTPO(DAHOBBIM.

3Stanbl 60ALLIOrO NyTH

B pamkax CcOBpeMEHHON HAyKH BbIJC-
JIAIOTCS TPU 3Tana uszydenus Mapca. Mx
MOJKHO YCJIOBHO OIPEJIEINTb KaK ClIe-
KyJIATUBHO-HAOIIOJATEIbHBIN, MEYTa-
TETbHO-TEPOUYECKUA U IIPATMATHYEC-
KuM. TIepBpIM HAYAICA C ONTUYECKUAX
HA6JII0/ICHUN UTAJIBIHCKOTO ACTPOHOMA
JxoBannu Bupmpxunuo Ckuanapeum
B 1877 ., KOTOPBIH B MOIIIHBII TEIECKOIT
Pasmigien Ha HOBEPXHOCTH IUTAHETHI Ka-
Halbl 1 MOPsA. O4YepTaHUsA KAHAJIOB Ha-
BEJIM ACTPOHOMOB Ha TIPE/IIOIOXKEHNE
00 UX MCKYCCTBEHHOM IIPOMUCXOKAEHHM.
B pesynbrare He TOJBKO OOBIBATENH,
HO M Hay4dHasg OOMIECTBEHHOCTb MPaK-
THUYECKU HE COMHEBAIHMCh B TOM, YTO Ha
Mapce CymecTByeT KHU3Hb — U HE IPOC-
TO JKU3Hb, 4 PA3YMHAs, TEXHOJOTUYECKU
pasByTasg LUBWIN3ALMSA. BripoueM, cam
CKuarapesuy C4uTaI olo0HOE MHEHHE

HEOOOCHOBAHHBIM. B M3BECTHOM CMBIC-
JIe IMEHHO BE€Pa B BO3MOKHYIO BCTpEdy
C OPaThSMHU 110 Pa3yMy BCKOPMIIA IIETYIO
IIesAly KOCMHYECKUX POMaHTHKOB, KO-
TOPBIE B JIETCTBE 3a4UTHIBATINCH «BOMHOMI
MHPOB» lepbepra Yamica u «A3IUTON»
Anekcest ToJICTOro, a 3aTeM OTKPBLIU 3Py
KOCMHUYECKUX UCCIENOBAHUNA U BMECTE
C HEH — BTOPOM, IFEPOUYECKHI ITAIl U3Y-
yeHusa KpacHo! r1aHeThL.

[TepBbIit 3a11yCK K MapCy MbITAICA OCY-
mecteuth CIL Koposnes emie B 1960 T —
OH HAMEPEBAJICA JOCTABUTH Ty/Ad [IBA
JIETATEIbHBIX AIIIapaTa (CM. PUc. 6HuU3)),
KOTOpPBIE CZIeIanIn 6bl CHUMKH TTOBEPX-
HocTtu KpacHOM M1aHeThI ¢ 6/TM3KOTO pac-
CTOAHUSA U TIO3BOJIIN Obl HAKOHEL YBU-
JIETH A3JTUTY WIN HAIIAX ITOTEHITAATbHBIX
IIPOTUBHUKOB U3 «BOMHBI MUPOB». Bcio

SKU3Hb HAJIESUICS OOHAPYKUTh BHE3EMHOI

Pa3yM BBLIAIOMIMICS COBETCKHUI ACTPO-
duznk W.C. [IIKITOBCKUM, HO B KOHIIE KOH-
LIOB IIPHIIIEN K CKENITHYECKOMY BBIBOTY OO
OJIMHOYECTBE YeJIOBEKA BO BceneHHomn.
W yxacnysca aromy. I3BeCTHBIN aMepy-
KAHCKMIT ACTPOHOM W TIOMYJIAPU3ATOP
Hayky K. Caran 3aHMMaJICa TOUCKOM JKHU3-
Hu Ha Mapce (poekT «Buxunr» 1976 1)
1 pa3pabaThiBajl NPOTrPAMMY OCBOEHMS
YEJIOBEKOM ITOH IJIAHETHI, JJIA YEro Ha-
MEPEBAJICA UCTIOIb30BATh COBETCKYIO Pa-
KETY-HOCHUTEIIb «DHEPIU».

B 60—70-€ IT. 11e71ast 3CKapa COBETCKUX
U AMEPHKAHCKUX aIIapaTOB YCTPEMU-
J1ack K Mapcy. Mckainy, KOHEYHO, yKe He
«CMYTJIBIX 1 30JI0TOIVIA3bIX» MAPCUAH U3
HoBesw1 P. bpagbepu, HO NPU3HAKA TTPU-
CYTCTBHSI HA Mapce XOTb KaKUX-HUOY/Ib
SKHUBBIX CyIeCTB. Tor/1a Ka3auaoch, 9TO CTO-
WT TOJIbKO YCIENIHO TOCA/IATD HA IVTAHETY
HCCIIEJOBATELCKUM anapaT — U MOKHO
JIOCTATOYHO IMPOCTBIMUA  CPE/ICTBAMMU YCTa-
HOBUTH TaM HAJIAYNEC KU3HU. DTO ObUIA
CMEJIBIE 3AMBICIIBL, HO «(POKYC HE YAATICS>.

BripoueM, yxe TOrza TpesBbie I'OJIOBBI
YTBEPIK/IAIM, YTO IOJOOHBIE BEIM TAK
IIPOCTO He fenaloTcs. Ceivac Mbl 3HAEM,
4TO OHHU OB Npasbl. HO TO 6b11a 3moxa
JIEP3HOBEHHBIX (PU3HUKOB-PDOMAHTHUKOB,
0€3 YbMX YCHIMH HUKAKOH IIPOPBIB HE-
BO3MOXeH. K cepennne 70-X IT. MedTa-
TEJEN MOCTUIJIO pazodapoBanue. Mapc
CyX, XOJIOJICH U MEPTB, HUKAKOW KHU3HU
TaM HET U OBITb HE MOKET — TAKOB ObLIT
BEPAUKT. IHTEpEC K HAIEMy KOCMHYEC-
KOMY COCeJly MOYTHX, OFHAKO HUCCIIEN0-
BaHMA TPOJOJDKAINCD. Tak Havaica oge-
PEAHOM 3TAll — IEPUOJ] IVTAHOMEPHOU )

B Mupe nayku




OYEBUAHOE-HEBEPOATHOE

MoXKeT oKQA3ATbCS, YTO B TAYOUHHBIX AEASIHbIX nellepoax Mapca
CTPYSITCSI pyybU, TEKYT PEKW, KOTOPble BMNOAAQKT B 03epa.
A B reoTepPMAAbHbIX OBAQCTSIX C MOBbLILLEHHOW BYAKOHUYECKOMN
QAKTUBHOCTBIO BMOAHE MOTYT OblTb «MHKYOQATOPHbLIE» YCAOBUST ANAS

3APOXKAEHUNS X KN3HN.

MIParMaTUYHON pabOTHI, OCHOBHAS IICTTb
KOTOPOU — M3Y4YHUTb NIPUPOAHYIO CPEAY
IJIAHETBI, TOHATD, KAKOI OHA 6bUIA B IIPO-
IIUIOM, KAKOBA CEHYAC 1 HACKOJIBKO IOJTy-
YEHHBIC 3HAHWA ITOTIC3HBI JJI TOHUMAHHUA
MPOIECCOB, MPOUCXO/IUBIINX Ha 3€MJIC.

TaK 4TO Xe Mbl ULemM?

VYuenble — Hapop ynpsmbid. He o6Ha-
pyKuB Ha Mapce aKTUBHOW 6uocdepsl,
NPUHATMCH UCKATh CAMBII TTIaBHBIA IPH-
POIHBIN PECYpC — BOJY, ITOCKOJIBKY 6€3
HCC JKU3Hb B IIPUHIIWIIC HCBO3MOKHA.
Ha cospemenHoMm Mapce kujxas Boja
MI'HOBEHHO HCIAPSIETCs, 4 TIOTOMY €€ 32-
I1AChl MO’KHO OOHAPYKUTb TOJILKO B I10-
JISIPHBIX MIANKAX WU B IPYHTE YMEPEHHBIX
mupoT. Passenka Ha Mapce «BOISIHBIX
MECTOPOKAEHUIT» — OIHA M3 OCHOBHBIX
3a/1a4 JIAaHHOTI'O 3Tana u3ydyenus Mapca.
VX 06HapyKEHHE 1 UCCTIEIOBAHUE ITOMO-

SKET TIOHSTb, €CTh JIU TAM «Oa3HChI» TPIMU-
THUBHO KU3HU WINA IIPU3HAKU €€ CYIIECT-
BOBAHMS B ITPOIUIOM — MATICOKNU3Hb.
Bospact 3emsim n Mapca ojauHa-
KOB U COCTABJISIET OKOJIO 4.5 MJIPJ,. JIET.
M3BeCTHO, 4TO HA 3€MJIC JKU3Hb B IIPO-
cTermux (popMax 3apOJAUIAChE OKOJIO
3 MJIPJI. JIET HA33/], ¥ €Ie COTHU MWJIIH-
OHOB JIET MOHAJJOOH/INCh HA TO, YTOOBI
BO3HUK/IN MHOI'OKJIETOYHBIC OPTAHU3MBI,
pacTeHud U NPpUMHUTHUBHBIC JKUBOTHBIC.
JIroau JKe B MacIITabax 3BOTIOLNHN TTOSI-
BUINCH 6YKB9JII)HO HCECKOJIBKO MI'HOBC-
HUM TOMY Ha3a/. McerejoBanys moxkasa-
JIM, YTO HA CAMBIX PAHHHUX JTAIaX CBOEI'O
passurust 3emist 1 Mapc O4eHb ITOXO0/1U-
JIML IPYT HA JIPyTra — 3TO OBLIN TEILIBIC
U1 BJIAKHBIC IVIAHETHI, HO BITIOCJICACTBHUU
MUX 3BOJIIOIHS TIOIUIA PA3HBIMU ITyTAMU.
IToaTOMY BIIOJIHE BEPOSITHO, YUTO HA 3aPE
TYMaHHOM IO0HOCTH KpacHasi raHera,

TAK JK€ KAK U HaIa 3eMJIsl, MOITIA OBITh
HACeJIeHa NPOCTEUINMU OPIaHU3MAMHU.
Ec/mn »Ke OKaKeTCs, YTO )KM3HU Ha Mapce
HUKOIJ]A HE GbIIIO, HEOOXOJUMO Y3HATD,
B 4EM K€ ObIIU €I'0 CYLECTBEHHBIE OTIIN-
ups oT 3eMn. TariHa OTCYTCTBHS KU3HU
Ha Mapce He MEHee MHTPUTYIONMAA, YEM
TalHa ee NpuCyrcTBUsd. Tak HM3ydeHue
IIPUPOIHOM CPEJIbL, KIIMMATa, ATMOCHEPBHI,
I'e0JIOTMH M IPUPOJIHBIX pecypcoB Mapca
BHOBb I10/IBEJIO UCCIIEJIOBATENEN K BEIH-
KHM BOIIPOCAM, BOJTHOBABIINM ACTPOHO-
MOB-MEUTATENIEN POLUIOTO.

Xwusas nAaaHeTa

CHHMKH, nonydeHHble NASA, ACHO 1O-
Ka3bIBAIOT, HACKOJIBKO aKTUBHA, IIEpe-
MEHYMBA IPUPOAHAA cpeaa Mapca. Bor
HECKOJIBKO IPHUMePOB. Ha riianere o6Ha-
PYKEHBI KAHBOHBI, OOPA30BAHHBIE, BO3-
MOJKHO, BOJJHBIMU ITOTOKAMH, KOTOPBIC

Kapta Mapca, coctaaeHHas A.B. Cknanapenan no 3apucoske 1890T.
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OYEBHAHOE-HEBEPOSITHOE

TEKIN HA NPOTHKEHUHU UIMTETBHOI'O
I'€0JIOTMYECKOTO BpeEMEHHU. ITpH1 3TOM 13-
BECTHO, YTO Ha IIOBEPXHOCTH CETOJHSI-
Hero Mapca Bozia B XKM/IKOM BH/IE CYIIECT-
BOBATHh HC MOJKET, T. K. OHd MI'HOBCHHO
UCHAPAETCS U COXPAHAETCSA TOJIBKO Ha
MOJIIPHBIX IIANKAX B BUJE AbAa. OOHAKO
KAHbOHBI HAXOATCA B YMEPECHHBIX IIH-
POTAaX M OYEHD IOXOKU HA 3EMHbIE OBPA-
' U APYTUE TIOAOOHBIE T€OOIUYCCKHIE
obpaszopanus. bosee Toro, ecnm cpas-
HHUTb CHUMKHU OJIHOT'O U TOT'O KE y4aCT-
Ka, CAC/TAHHDBIC B PA3HBIC I'O/Jbl, 3AMCTHbI
U3MEHEHUA ITUX CTPYKTYP: CMENAIOTCS
JIIOHBI, BO3HUKAIOT W MPOMA/AIOT CIE/IbI
BCPOATHOI'O U3BCPIKCHUA BOJHBIX ITOTO-
KOB (M. «B.mupe nayxu», Ne6 3a 2003 e.
Braxcwoiti Mapcs JI. Kcangpomanumait).
Jpyrod npuMep IUIAHETHOU AKTUB-
HOCTH Mapca — CJIOUCTBIA XapaKTeP I10-
BEPXHOCTHU B PA3IMUHBIX O61acTsax. Ecin
CJIOW B PaiOHE NOJIAPHBIX MAITOK MOKHO
6BUIO ObI CUHTATH CE30HHBIMH OTIOXKE-
HHWAMMH, CBA3AaHHBIMU C KIIMMATUYCCKUMU
ABJIEHUAMH, TO B KpaTepe Iycesa, Hanpu-
Mep, Ky/la TPUIEMIWIICA 30H/ Spirit, OT-
YCTIUBO BU/IHBI CJIOUCTBIC TIOHHBIC OCa/1-
KU, HATTOMHHAIOIIHE T€, YTO OOPA3YIOTCS
Ha JIHE NEPUOINYECKH MEPECHIXAIONNUX
3€MHBIX BOJOEMOB. OUEBUAHO, B IIPO-
IIUIOM JKU3HU KpaTep IyceBa 6bu1 03€poM,
KyJa BIajajna 6oJbllasg peKa JUIMHOM
okosio 700 KM, Hecymass ¢ CO60M COomu
Pa3IMYHBIX MUHEPANOB. Boma ncmapn-
JIaCh, 4 MMHEPAJIBI OCTAIUCE. Mccienys
OTJIOKEHUS, TEOXMMUKA CMOI'YT OIlpe-
JIENUTD TIOC/IEJOBATENBHOCTD KIMMATU-
YECKUX IMPOIIECCOB U YCTAHOBUTD BPEMH,
KOI'ZIJda OHU IPOUCXOAWIM HA ITUIAHETE.
TakOBbI MHTPHUIYIOIHUE IOAPOOHOCTH
OCYIIECTBIAEMON HA Mapce HaydHO-UC-
CJIE/IOBATENBCKOM IIPOIPAMMBI.

CpeAn MOPCUAHCKNX AbAOB

Mapc ABUKETCS 1O SJUIMITHYECKON Op-
oure (oHa B 10 pa3 «/UIMITUYHEE> 3EM-
HOM), IIPH 9TOM €I'0 OChb NEPHUOJUYECKU
IMOKAYMBAETCA OTHOCHUTEILHO IIJIOCKO-
CTH OpPOUTHL B pesynsrare ruianera Bpe-
MsI OT BDEMEHU OGYKBAJIBHO MOJCTABIISICT
110j, COJIHIIE CBOM MOJISIPHBIE MIAIKH, KO-
TOPbIE HAUNHAIOT TASATh, 1 JIbJbl IEPEME-
IAIOTCS BHU3 K 9KBATOPY. COBPEMEHHbBIE
MOJIAPHEBIE MIATIKU COBCEM HEBEJIMKH, OHU

AoAnHa Maaamnm B kKpaTtepe [yceBa (6eAast CToeAKa) MOTAQ COOPMMPOBATLCS B
pe3yAbTATE PA3AMBA PEKM. [OAYOBIM MOKA3AHO OBAACTb, B KOTOPOM 3,5 MAPA. AET
HA30A, BO3MOXHO, CYLLECTBOBAA MOAHAMO3HBI KOMMAAEKC 03ep (MO AQHHBEIM MOLA).

€/1Ba IPUKPBIBAIOT MOMIOC U JJOCTUTAIOT
b 57 mupoTe (Ha 3emsie — 20°%), Ho
OK432JIOCh, YTO I'PYHT BOKPYI' HUX CKO-
BBIBACT BEYHAS MEP3/IOTA.

B MHCTUTYTE KOCMHUYECKUX HUCCIIE/I0-
BaHUI PAH 6bUI CO3/1aH U yCTAHOBJIECH HA
cryTHUKe Mapca «Opucceit» oporuTaIb-
Hei npubop XEH]I, pa6ora KOTOpPOro
OCHOBaHA H4 METO/AX s/IepHOI (hU3H-
ku. CITyTHHK JIETAET HA BBICOTE TOPSI/IKA
400 KM, BBIIIIE MAPCHAHCKOI aTMOC(he-
PBI, TOJIIIMHA KOTOPOI COCTABJISIET BCETO
20-25 r/CM2 (71 3emin a1a udpa pas-
Ha 1000 F/CMZ). Tonkast armocepa Mapca
IIPOITYCKAET TATAKTHYECKHE KOCMUYECKHE
JIy4H, KOTOPBIC BBIOUBAIOT U3-T10/1 [IOBEP-
XHOCTH I'daMMa-U3Ty4CHUC U HCI;ITpOHI)I.
IIpubop ammapara «OAHCCEI» «BUAUT>
BO30YK/IEHHOE KOCMHUYECKMMH JIy4aMH
AIEPHOE U3TyYEHHE C IOBEPXHOCTH I1JIa-
HeTbl. HeNTpOHBI M raMMa-ay4y 4yBCT-
BYIOT BOJOPO/ — BC/IMYHMHA HX IIOTOKA
U CHEKTP MEHSIOTCS B 3aBUCHMOCTH OT
TOTO, ECTb JIM BOAOPOJ, B IPHUIIOBEPXHO-
CTHOM CJIO€, U CKOJIBKO €TO IO OTHOMIE-
HHUIO K OCHOBHOMY I'DYHTY.

TakuM 0OOpa3oM, y4€HBIEC TOTYIHIN
BO3MOKHOCTb 3aIVITHYTh Ha 1—2 M B I7TyOb
Mapca. OKa3aoCh, 9TO BOKPYT HOIAPHBIX
TTATIOK 10 60” CEBEPHOR M 10KHOT TTHPO-
TBI IIPOCTUPAIOTCSI OTPOMHBIE TPOCTPAH-
CTBA BEYHOM MEP3JIOTHI C 60IAThIM COJICP-

JKaHHUEM BOABI (OKONIO 30—-50% 110 Becy).
T.e. (pakTUYIECKN PEYb WJET O CJIOSX JIB/A,
IIEPEMEIIAHHBIX C MPOMEP3IIUM T'PYH-
TOM. Il YY4EHBIX OCTAETCA 3Ar'dIKOM UX
MIPOUCXOKIACHUE — OTKY/JA B3SJIOCh CTOJIb-
KO BOJIbI, IOYEMY OHA HE HCIAPHIACH?
B ckopoM BpeMeHM Ha MEXIUIAHETHON
KOCMHUYECKOM CTAHLIUM «Mapc-aKcrpecc»
3apaboraer pajap, KOTOPbIH MO3BOJIUAT
ONPE/ETUTD TOMIIHAHY JIEAAHOTO MOKPOBA
BEYHOW MEP3JIOTBHI, KaK 3TO OBIIIO CJICTAHO
B AHTapKTH/E. TOI/1a CTaHET ICHO, UAET JIN
Pedb O HECKOJIBKMX METPAX JIb/IA MJIN O 11e-
JIBIX 3aMEP3IINX OKeaHax. MiccieoBanms
Ha CTaHIIUU «BOCTOK» B AHTAPKTH/IE 1103~
BOJTWJIA OOHAPYKHUTD B JICITHOM IMAHIIPE
03€epa, I7AE TEMIIEPATYPa BOJIbI COCTABIACT
0° C. BepoATHO, TOJIOBHOE «PACTUIABICHHE>
JIbJId HA ITTyOUHE OTPAHUYMBAET MOLITHOCTD
JIEZITHOT'O TTOKPOBA. Tor/1a MOXKET OKa3aTh-
Cd, 9TO B INIYOMHHBIX JICAAHBIX TEIEepax
Mapca CTpyaTca PydbH, TEKYT PEKU, KOTO-
PBIE BITQ/IAIOT BO3€Pa. A B T€OTEPMAIbHBIX
O6/1ACTSIX C MOBBIIEHHOM BYJIKAHUYECKOH
AKTUBHOCTBIO BIIOJIHE MOTYT OBITb <«HH-
KyOaTOPHBIC» YCJIOBUSA I 3aPOKICHUSA
JKU3HN. [TOTOMY yd€eHbIE C HETEPIIECHHUEM
SK/IYT JIAHHBIX, KOTOPBIE MTOATBEP/AT WIN
OIIPOBEPIHYT HAUINYNE BOJSAHBIX JIMH3 HA
IyOMHE B JIEAHUKAX Mapca. Dto Oyzner
BKHBIN IIar K TOHUMAHHIO €0 TPUPO/I-
HOM CPE/IbL 3
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AOCTOBKO W M3y4yeHue rpyHTa cnytHuka Mapca, doboca,
BO3MOYXKHO, MOMOXET MPUMNOAHSITL 30BECY HOA TONMHOMN POXAEHUS]
MNAQHET 3eMHOM rpynnbl COAHEYHOM CUCTEMBI.

AeNo TeEXHUKU
Hora yeyioBeka ere He CKOPO CTYIIUT Ha
3ar'aJIOYHYIO TUIAHETY, U ITOKA EIIE JATIEK
TOT 4aC, KOTJ]Ad YEJIOBEKY BIIEPBLIE OYET
JIAHO YBU/IETh BOCXO/, [IByX MAPCHAHCKUX
siyH. IToKa MBI pacrosaraeM JIMIIb TEMU
JIAHHBIMU, YTO IIPEJOCTABIISIOT HAM aB-
TOMATUYECKHE KOCMUYECKHUE AMIIAPATHI,
pa3paboTaHHbIE CIIEHUAILHO 1t Mapca
U NIPEJHA3HAYEHHDBIE U1 PEHIEHNS KOH-
KpeTHBIX 3aa4. Ceiflyac TaMm pabora-
I0T OpPOUTAJIbHBIE anNapaThl 4-ro UiIu
5-ro MOKOJIEHMS, KOTOPBIE IO O6'bEMY
BOCHPUHHUMAEMON MHMOPMALINHY, TTOJI-
BMDKHOCTH, MHOT'O(DYHKIIMOHAJBHOCTH
3HAYUTEILHO NPEBOCXOJAT CBOMX IIPE]I-
IIECTBEHHUKOB. OHHM IIPOBOJAT HEUTPO-
HOCKOIIHIO U ITI00AJIbHOE KapTorpadu-
POBAHHE ITAHETHI TPAKTUYECKH BO BCEM
JIMATIA30HE 3JIEKTPOMArHUTHOI'O U3JTyde-
Hus. [IpOCTPAHCTBEHHOE Pa3pelIeHne
M300paKEHNUH TOBEPXHOCTU B BH/U-
MOM CBETE COCTABJISIET BCET'O HECKOJIb-
KO JIECSITKOB METPOB. Ha mosyyeHHBIX
U300PAKEHUSX YIKE MOKHO PA3THUUUTD
[IOCAJOYHBIE ATNAPATHI IPEKHUX U COB-
PEMEHHBIX MAPCUAHCKUX SKCIIEJULIUIL.
IIpubsrTie Ha Mapc 30HJOB Spirit
u Opportunify 3HAaMEHYET HOBBIM 3Tarl
U3y4YEHUs IUTAHETBI, KOTOPBIH Xapak-
TEPU3YETCSI BBICOKOM MOOUIBHOCTBIO
aImnapaToB Ha NoBepxHOCTU. K coxkane-
HMIO, BEK MEXAHU3MOB HEIONOT — TEXHU-
YECKask OLIEHKA IPOAO/LKUTEIBHOCTH X
PaboTsl — OKOJIO TpEX MecAIeB. OJJHAKO
TAKAST TEXHUKA ITO3BOJISIET BBIBECTH UC-
CJIeJOBaHMUs HA O0JIEE BBICOKUIT YDOBEHb.
MaIuHel MOTYT CBOOOAHO NEPEABUTATh-
Cs1, TIOTHOCUTb MaHUITY/IITTOPOM ITPUOOPBI
K KaMHIO Ha ITIOBEPXHOCTH, A0Pa3UBHBIM
WHCTPYMEHTOM CHUMATB C HETO 3PO3HIO,
3aII/IbIBATE BHYTPb U T.JI. CKOpEE BCETO
B OJIDKAMIIee AECATHIETHE MAPCHAHC-
KHE HCCIIEAOBAHUA OyIyT Pa3BUBATHCS
IO JIBYM HAaIPaBJICHUAM: BBIIOJIHECHUE
IVIO0AJIBHOTO KapTOIrpaupOBAHUS I10-

BEPXHOCTH U Pa3pPabOTKA IOJBMKHBIX,
MHOT'O(PYHKITHOHAJBHBIX, BBICOKOA(d-
(PEKTUBHBIX POOOTOB 11 PabOThI HA
IIOBEPXHOCTU. ITO Mepe MOTydeHUs: HO-
BBIX JJAHHBIX aIIapaTbl OyAyT IPHUCIO-
Ca0bIMBATBCSA K KOHKPETHBIM YCJIOBUSIM.
Ha ocHOBE HAKOIUIEHHOT'O ONbITa Oy/yT
CO3/1aBATBCS BCE 6OJIEE COBEPIICHHBIC Ma-
IIMHBI, KOTOPBIM IPEJCTOUT IPUCTYIIUTD
K CJIEZIYIOIIEMY 3TAITy OCBOEHHs Mapca.

ITocagka Ha MapcC NPeACTABIAET OIIpe-
JIEJICHHBIC CJIOKHOCTH. Kakoit 661 c/1abort
HU ObUId MAPCUAHCKAsA aTMocdepa, Ipu
CHIJKEHUU 110 HEOIAronpUsATHON Tpa-
EKTOPUM KOPAO/Ib B HEH NEPErPEBACTCS
u cropaer. OJJHAKO OH4 HEAOCTATOYHO
IJIOTHAsA, YTOODI ITOJIHOLEHHO UCIIONb30-
BaTb IIAPAIIOT 15 CHIDKEHUSL. MapCOXO/Ibl
Spirit v Opportunity CaANICh HA TUIAHETY
IIpY NOMOIIY HAZAYBHBIX IIAPOB (HE OYb
UX, CKOPOCTb IPHU3EMJIEHHUSI COCTABUIIA
661 60 KM/9). U BCe e B MOOGHOI aT-
Mocdepe CO BpEMEHEM MOKHO Oy/IeT ITPpU
HEO6XOJMMOCTH UCIOIb30BATh 439POCTA-
Tb, TUIAHEPBI, CAMOJICTEL

3arasHeMm B 6yayLiee
[U1aHMPOBATH, 4 TEM 6O0JIEE TPOIHO3UPO-
BATh PE3YJIBIATHl KOCMUYECKHX HCCIIEO-
BAHUI — JIEJIO CJIO’KHOE, [TOCKOJIBKY HUK-
TO HE 3aCTPAXOBaH OT HEy/Jad, aBapHH,
OINOOK, KOTOPBIE CPa3y OTOPACHIBAIOT
pabory Ha 5-7 sier Ha3aj, [To cratucru-
K€, YCIIEXOM YBE€HYMBACTCA JINIID ITIOJIOBH-
Ha 32/lyMaHHBIX [IPOEKTOB. A BE/Ib Ha TO,
4TOOBI IIPOYMATh, PA3pPA0OTATh U OCY-
LIECTBUTD 3AMBICEJL, TPEOYETCS 3a9ACTYIO
HE O/INH JIECATOK JIeT. OTHAKO MIPE/IIIONO-
SKHM, 9TO B OJIFDKAMIIEE JAECATUIETHE 3~
JIAYM KOCMHUYECKHUX MCCIIEIOBAHMIT 61a-
I'OIIOJIYYHO BBIIIOJIHEHBL YTO Jjasblie?
CKopee BCEro CJIEJYIONUE Iporpam-
MBI OY/IyT HAIICJICHBI HA JIOCTABKY I'PYHTA
¢ Mapca, 0CO6EHHO eC/IH yACTCsT OOHA-
PYXXHTb NIPU3HAKH JJPEBHEN HUJIH COBpE-
MEHHOM »KU3HEHHOMN aKTUBHOCTHU. Eciin

TAKOBBIC OY/IyT BBIABJIECHBI B 0A31CE UJIH
B I'€OTEPMAJIBHOI 30HE, B IIEPBYIO Oue-
pellb BCTAHET BOIIPOC, CJIEAYET JIU CPa3y
BE3TU OOpPa3Lbl HA 3EMIIO WIM JIydlle
HCCIEHOBATH UX HA MECTEC B CIICIIHAJIb-
HOM 1a60PaATOPUH, YTOOBI HEHAPOKOM
HE 3aHECTHU HA HANIy IUIAHETY HEBE/IO-
MbIC MUKPOOPTAHN3MBL. Ecnu sxe Huka-
KHUX IIPU3HAKOB JKU3HU OOHAPYKEHO HE
OyZieT, BOIIPOCH OTIAAYT CAMU COOOT.
B paMKax pOCCUHICKON KOCMHYECKOM
MIPOTPAMMBI  Pa3Pa6aATHIBACTCA IUIAH
JIOCTABKU I'PYHTA HE C camoro Mapca,
a c ero cuoyrauka — doodoca.

doboc
Cnryrauku Mapca ®oboc u JlefiMmoc 66Ut
OTKPBITEL B 1877 I aMEPUKAHCKUM aCTPO-
HOMOM Acaom XOJ/IoM, 4 OYTH CTO
Jer crycrs, B 1971-1972 rr, ocyiecTsie-
HbI IIEPBbIE HAOMIOJEHUS W IOJIy4YEHbI
nzoopaxeHust. CylecTBYeT HECKOJIBKO
BEPCUIT O MPOUCXOXKICHUMN ITUX HebeC-
HbIX TesL IIpernonaraercs, B 4aCTHOCTH,
YTO 3TO JINOO 3aXBAYEHHBIE I'PABUTALIN-
OHHBIM IIOJIEM ACTEPOM/IBL, JINOO OHU 06-
Pa30BAIMCh BMECTE C MapCOM M3 IPOTOIT-
JIAaHETHOTO BEIIIECTBA HA OPOUTE IUIAHETBHL
HexoTtopble ydeHble CUMTAIOT, 4TO JIeriMOC
1 PobdOC — OCKOIKHA HEKOT/IA CYIIECTBO-
BABIIIETO OOJIBIIOTO CIYTHHKA Mapca.
POOOC KpylHEE CBOErO 6paTa, UMEET
OKOJIO 26 KM B IIOIIEPEYHHUKE, TPAKTH-
YECKU JIUIIECH CWIbl IPUTSHKEHUSA U 00-
JIaJJaCT JJOBOJIbHO OOJIBIION aMIUTHUTY/I0M
JIM6EpPALUH — TOKAYUBAHUS U3 CTOPOHBI
B CTOpOHY. KpoMe TOro, B IPOIeCCe 3BO-
JIOLIMN BHYTPEHHSSA CTPYKTYPa CITyTHM-
KOB Mapca IpaKTHYeCKU He MpeTepIiesia
U3MEHEHHM, 2 TOTOMY, BEPOATHO, COJIEP-
SKUT CJI€JIbI IEPBUYHOI'O ITPOTOILIAHET-
HOTO BEIIECTBA. JJOCTABKA U HU3yYEHHE
rpyHTa P0o60Ca, BO3MOKHO, TTIOMOXKET
MIPUIIOIHATD 3aBECY HAJl TAMHOM POXK/C-
HUA IJIAHET 3¢ MHOM IpynIibl COTHEYHOM
cucteMbl. [ToJO6HbIE 3HAHMSA HEOOBIYA-
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HO BA’KHBI JUI1 PA3BUTHA HAYK O 3EMIJIE,
IIOCTPOCHHUSI T€OXHMUYECKONH MOJEIN
HalleH IVIAHEThI ¥ MOJIC/INPOBAHUSA I710-
GaJIbHBIX MIPOIECCOB (B TOM YHUCIIE TEK-
TOHHYECKHUX). Pacnionarasa o6pasnamMu
rpyHTa 3emu, JIyHabl, Mapca u ®oboca,
MOZKHO IIPOBECTU MPIMOE COIOCTABIIE-
HUE F€OXUMHUYECKOU IPUPOBI ITUX Ye-
ThIPEX HEGECHBIX TEIL

CerojiHs CreIuaInuCThl 3aHATHI Pa3pa-
BGOTKOM POrPaMMBI «OOIIeHHs» ¢ POGO-
coM. OJJHAKO MOCA/JIKa Ha HETO — 3a/1a4a
VYHUKAIbHAA B TCXHUYCCKOM OTHOIICHWH.
Kax y’ke OTMEYa10Ch, HA HEM IIPAKTHYE-
CKU OTCYTCTBYET CUJIA IPUTAKEHUA (OHA
cocrasngeTr nopsaaka 1/1000 3eMHON),
KOTOpPasl TIO3BOJINIA OBl AINIAPATy CECTh
Ha IMOBEPXHOCTD IOJ ACUCTBHEM CBOC-
ro Beca. ITo cyTu gea, Kopabiab MOKET
TOJILKO IIPUIIBAPTOBATHCS K CTPONTUBOM
IJTAHETE U pA6OTATD B TAKOM «I1O/IBEIIEH-
HOM» COCTOSHHU. HO U 3TOT OIBIT UME-
€T CBOU MOJIOKUTCIBHBIC CTOPOHBI — Ha
OCHOBE aIlIlapaToB, Pa3padbaTbIBAEMBIX
Ju1st pab6oTel Ha Poboce, 6yIeT CO3/1aHO
HOBOE ITOKOJIEHHE TEXHUKH, TPE/IHA3HA-
YEHHOH JyIsSI UCCIIE/IOBAHMS ACTEPOU/IOB,
KOMECT U MaJIBIX TUIAHCT.

NaHcnepmus

ToBopst O MJ1aHaX JJOCTABKHU I'PYHTA C JIPY-
T'HX TUIAHET, CJIEYET YIUTHIBATD, YTO MO~
Has U30/10ust B nnpeaenax COMHEYHON
CUCTEMBI HEBO3MOJKHA. B CBA3U € 3TUM
ObUIA BBIIBUHYTA T'MIIOTE3A O CYIIECT-
BOBAHUU MAHCIEPMUHU — CJIYIATHOIO
MIEPEHOCA CHOP MHKPOOPIaHU3MOB
C OJIHOTO KOCMHUYECKOI'O TeJId Ha JIPy-
roe. ITagarommne METEOPUTHI BBIOUBAIOT
U3 KOCMHYECKUX TEJI KYCKHA ITOPO/IbL, KO-
TOPBIE YHOCATCA B KOCMOC, 4 3aTEM He-
KOTOpBIE M3 HUX MONAJAI0T HA JPyrue
r1aHeTel. TakuM o6pas3oM, (pparMeHThI
MapCUaHCKOM TTOYBBI YK€ TTOOBIBAIM Ha
HAIIEH IUIAHETE U OBbLIN OOHAPYKEHBI
VYICHBIMU. [JTTaBHBIM «COOPIIMKOM» Me-
TEOPUTOB HA 3eMile CTAIA AHTAPKTUAA.
Ha negganomM KOHTHUHEHTE JEUCTBYET
€CTECTBEHHBIN MEXAHU3M, IPUBOJAIINNI
K X HAKOIUICHUIO B OOJIACTU TOJIyOOro
IbAa. Mdydenue MeTeOpUTOB JACT yde-
HBIM BO3MOXHOCTb NOJYYHUTb BAKHYIO
MHMOPMAIIUIO U CJIe/IATh TOPOH CIIOp-
HbI€ BBIBO/IbL. Tak, B 1984 1. ObL1 HaAlJICH

MapCHUAHCKUII METEOPUT, HA ITOBEPX-
HOCTH KOTOPOT'O YYEHBIEC OOHAPYKUIN
KPUCTAJUIBI
OOGbEJUHEHHBIE B JUIMHHBIE IIETIOYKH.
TTopo6HbBIE OOPA3OBAHUS MOIJIH BO3HUK-

MAardvuTHOI'O JKCJIC3HAKA,

HYTb BCJEACTBHUE JKU3HEACITEIbHOCTH
HEKUX MUKPOOPIaHU3MOB, KOTOPBIE, BE-
POSITHO, KMIH HA Mapce OKOJIO 4 MIP/.
Jiet Ha3a[y, OJTHAKO OYKBAJIBHO B ITOCIC]-
HUE HEJICJIH TTOSIBUIUCH COOBITIEHUS, OTI-
POBEPIAIOININE STH IPEITOTOKEHHUSL.

MoAuroH

Kcraty, AHTApKTUAQ CIYKAT HEKUM
IIOJIMTOHOM JIJI1 U3ydeHus Mapca, noc-
KOJIBKY KJIMMAaTUYCCKUE yCJIOBUA BITOJ-
HE comocTaBuMbl. Ha craniuu «BocTok»
CPEIHETOOBAS TEMIIEPATYPA HIDKE -50°C,
CAMBIM HU3KHMH U3 OTMEYEHHBIX ITOKA3d-
reneit —82°C. Korna Spirit cen na Mapc,
TEMIIEPAaTypa 32 60PTOM ObLIa 3a(PUKCH-
posana —70°C. TIOTOMY CHEIHATUCTEL
B AHTAPKTHU/IC M3Yy4YaIOT, B YACTHOCTH,
BIIMAHUE HA OKPYKAIOIIYIO CPEly CyXOro
1 XOJIOJJHOT'O KINMAaTa. BBIACHMIOCH TaK-
JKE, YTO BCJIEAICTBUE KOTICOAHMIT [JAaBICHUSA
W TEMIIEPATYPBI AHTAPKTUYCCKUE JICTHUKNA
CITOCOOHBI ITEPEMEIATHCA, OCTABIIAA TTOC-
Jie ceOsl TOJIst OCTPBIX KAMHEN TPEYToJib-
HOM (popMBL TIpyyeM TOYHO TAKHE KE
XapaKTEPHbIE OCOOEHHOCTU JaHAIadTa
obHapy:xeHbl 1 Ha Mapce. Mccnenosanne
HEOOBIMHBIX ITPOIIECCOB B AHTAPKTH/IE ITO-

MOJKET IIOHATH dHAJIOTMYHBIC ABJICHWA HA
Mapce. ITponuTs cBeT Ha TaluHbI KpacHo
IUTAHETHI IOMOJKET TAKKE U3YYEHHE T1O]I-
JIE/IHBIX 03€P, O KOTOPBIX IIIJTd PEYb BHIIIIE.
CyIIECTBYET MIPEANONIOKECHUE, YTO OHU
0Opa30BATHCh HA OOCUX IIAHETAX CIIe
JIO OJIEICGHEHUS M COJIEPIKAT BOJY JOJIE]-
HHUKOBOI'O TIEPHO/IA, B KOTOPOM, MOXET
OBITh, COXPAHWINCH CIIE/IbI MTATIEOKU3HU.
KiimMaTtnyueckue ycaoBHs JIEJSTHOIO Ma-
TEPHKA MO3BOJIIOT TAKKE M3Y4aTh IOBE-
JICHUE TEXHUKHY, NPEAHAZHAYECHHON I
pab6otel Ha Mapce. B wacTHOCTH, IMEHHO
TaM POCCHICKHMH CIIOPTCMEHAMU ObUIN
OIMPOOOBAHBI CKA(DAH/IPHI, Pa3padoTaH-
HbIE CHELMAIBHO JUI HEOIATONPHSATHBIX
MapPCUAHCKUAX YCIOBUM.

OT KOHKYpeHuun

K COTPYAHUYECTBY

HccenepoBars Mapc B OJIMHOYKY HE I10/L
CUJIy HHU OJHOHN CTpaHE — 3TO Tpeoby-
€T CAWUIIKOM OOJBIINX MATECPHUATBHBIX
U WUHTEJJIEKTYAIbHBIX 3aTpaT. TolbKo
COBMECTHBIMU YCUIHAMHU, OOBEIUHUB
3HAHUA, YMEHUSA, TEXHOJOTUH, OIIBIT
U UJEU, 3EMJITHE CMOTI'YT MPOHUKHYTH
B Taniubl KpacHo® mraHeTsl. I[loneTsr
Ha Mapc CTaam BO3MOKHBI B PE3YJIBTATE
COBMECTHOH PabOTHI TBHICAY JIIO/ICH Ca-
MOTO Pa3HOro MNPOMUIIsA, OCPKUMBIX
obmen 1eapio. YTO ABUKET YICHBIMU?
He jieHbpry, HE C/1aBa, HE BNIACTh. Y HUX p

KapTa nOTOKA 9MUTENAOBBIX HENTPOHOB. BEANYNMHAO MOTOKA MOKA3AHA PA3AUYHBIMU
LiBETAMM. [1OTOK SMUTEMNAOBBIX HENTPOHOB MEHBLLIE HOA TEMU OBAQCTSIMU, B IOYHTE
KOTOPbIX BEAVKO COAEPIKAHKME BOAOPOAQ, O CAEAOBATEABHO —BOAbI. LLKaAa Hap,
KOPTOM MOKA3bIBAET BEAUYMHY TEMMNA CHETA B Npubope (OTCYeThI/Cek.).
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OYEBHJHOE-HEBEPOSITHOE

NceaepoBatb Mapc B OAMHOYKY HE MOA CUAY HA OAHOW CTPOHE,
TOABKO COBMECTHbIMU YCUAUSIMU, OOBEANHUB 3HAHWS, YMEHUSI,
TEXHOAOTMW, OMbIT N UAEN, 3EMASIHE CMOTYT MPOHUKHYTb B TOMHDI

KpQCHOM NAQHETHI.

OJIMH CTUMYJI — KaX/1a IIO3HAHUA — Ca-
Mast MOT'y4asi 1 6J1arOpO/HAS IBFDKYIIAS
cua. U3ygenre Mapca CTajao He TOJIbKO
MCKAYHAPOAHBIM, HO U MCKIUCITUILIN-
HAPHBIM UCCIEA0BAHUEM. /I yCIIENTHO-
'O OCBOCHUA U U3ydeHUA Mapca KoJieK-
THB HUCCJICJOBATE/ICHA JOJDKEH BKJIIOYATh
(PU3BHUKOB U I€0JIOrOB, UHKEHEPOB U OGUO-
JIOTOB — TOJIBKO TOI7IA MOKHO a/ICKBATHO
OIICHHUBATH MOJIy4YaEMYIO HH(POPMALIHIO
U TUITAaHUPOBATD CJICAYIONINE UCCIE/I0BA-
HUA. KCT(«].TI/I, TAKOC MCKIUCIUIUIUHAP-
HOE HCCJIEJIOBAHNUE BIIOJIHE B TPA/UIINA-
AX POCCHUIICKON HAYKH U OOPA30BAHUA,
KOTOPBIE OCTATOYHO IMHPOKH, YTOOBI
MMO3BOJIUTH CIELUATUCTY JIETKO U (-
(PEKTUBHO MEPEKIIOYATHCA C OJHOT'O
HanpasacHUs Ha Jpyroe. Takum obpa-
30M, MBI IIPUXOJHUM K JUATIOTY HAYIHO-
TCXHUYCCKUX I_II/IBI/IJII/IBQLII/II;I " HAYIHBIX
KYJIBTYp, 6€3 KOTOPOIO HEBO3MOXKHO
JlaJIbHEHIIEE NTOCTYATEIbHOE Pa3BUTUE
YEJIOBEYCCTRA.

O npodaHax

VBbI, OGO KPYIIHbIN HAYUHBIH IIPOEKT
WA OTKPBITUE INPUBJIEKAET BHUMAHHE
HEJJOOPOCOBECTHON NyOIHUKHU, CTpE-
MAIMICHCS 110/132pab0TATh HA CIUICTHAX
U CIyXaX O HEJJOCTOBEPHBIX PE3Y/IBTaTaX
4yKOI PaGOTHL Peub HE TOJIBKO O BCe-
BO3MOYKHBIX IICEBOJJOHAYYHDBIX U3MBbIIII-
JIEHUSIX, HO U O NONIBITKAX PA3BEHYATDH
peanbHbIE JIOCTUKECHUS YEJIOBCYCCTBA.
Tak, HAYKO-OPUEHTHPOBAHHBIC IaIla-
pamm HekoTopeix CMU B3axie6 pac-
CYKJAJIA O TOM, YTO AMEPHUKAHIIBI BOBCE
He 6butn Ha JIyHe, a2 OOOomIe/IIEe BECh
MUP CHUMKH, IPHUCIAaHHBIE MAPCOXO/1a-
MM, C/IeJIaHBl He Ha Mapce, a Ha 3emiie,
YTO 3TO I'PAHIUO3HASA (PATBCUDUKAIIHS.
V y4€HBIX, OIHAKO, HOJJINHHOCTb PE3YJIb-
TATOB BBIITOJTHEHHBIX UCC/IEOBAHUN HE
BBI3BIBAET COMHEHHH: HAYKd — CJIMII-
KOM CEPbE3HAS BEIllb /I TOI'O, YTOOLI

€€ MOKHO ObIIO (PaTbCUPUIIUPOBATS.
OueBUJHO, YTO CTOJIb HPUMHUTUBHBIM
CIIOCOH6OM OIPAHUYEHHBIE JIIOJU TIBITA-
I0TCs TIPHUBJIEYb K C€0€ BHUMAHUE M HU3-
BECTU 3MOXAIbHBIE OTKPBITUA 10 CBOETO
IIPUMHTHBHOIO YPOBHA. BO3HUKAET BOII-
POC 06 OTBETCTBEHHOCTH KYPHAIICTOB
33 IPEJOCTABAAEMYIO MH(MOPMAIUIO.
Heo6x0auMo, 4TOObI HAy4YHBIE JaHHbIE
KOMMEHTHPOBAJINUCH CHELUATUCTAMH.
Tem Gosee 4TO B HAYKE B IIEJIOM U B UC-
c1eoBaHuAX Mapca B YaCTHOCTH CTOJb-
KO IO-HACTOANIEMY MHTEPECHOIO, YTO
MEPKHET JII06as BBIAYMKA.

Byaet Av knsHb Ha Mapce?

KoHeuHO, O MUIOTUPYEMBIX IIOJIETAX HA
Mapc u yxx TeM 6051€e€ O KAKOH Obl TO HH
OBIIIO KOJIOHU3ALIUU 3TOM IUIAHETHI B OJI1-
SKAHIIHE I'O/Ibl TOBOPUTD ITOKA HE IIPHXO-
nutcst. OJHAKO 10 KaKOM-TO HEBEOMOM
NPUYMHE JIIOJIM BCET/IA IlyMaJIi O HEM KaK
O CBOEM IIOTEHITUATIBHOM BTOPOM JIOME,
XOTA JIEJSHONU CTapuK Mapc He 6omee
CHOCOOCTBYET MNPHUATHOMY BpEMSIIpE-
MPOBOMKAEHHUIO HA CBOEH IMOBEPXHOCTH,
YEeM IIbLIAIONIAS TIO/T TOJICTOM TSKEJION
arMocepor Benepa. Mapcuanckas ar-
Mocdhepa CUIIBHO PA3PEKEHA U COCTOUT
B OCHOBHOM U3 YIJIEKMCJIOIO I'a3a U 430-
Ta. )11 TOTO 4TOOBI OCYHIECTBHUTb Ha
IJIAHETE PAZMKATIBHYIO 9KOJIOIMYECKYIO
TpaHC(POPMALIHIO, 6JIATONPHUATHYIO IS
YEJIOBEKA, IMOTPEOYIOTCS JIECATKU U CO-
THHU ThICAY JIeT. M1.C. [IIKJIIOBCKU B CBOEH
KHUTE «Bcenennas, JKu3Hb, PasyM» IpU-
BOJUT JIIOOOMBITHBIE JJAHHBIE, AAIOUINE
NPEJCTABIEHUE O BDEMEHHBIX MACHITA-
6ax MPOIECCOB BO3/EUCTBHA 6OChEPHI
Ha NPUPOJHYIO Cpely Ha 3eMile: eCIu
B/JIPYI' Ha 3eMJI€ TIOTMOHYT BCE PACTCHUA,
TO CYHIECTBEHHBIE M3MEHEHUS B KIIU-
MAaT€, MU B YACTHOCTH — B COJEPKAHUH
KHCJIOpO/ia B aTMocdepe, NpPOU30Ii-
AyT b yepes3 10 Teic. et (0 nocreo-

CMBUAX 2/I00ANHBIX KAMACIPOFPH CM.
mamepuan /l. Kpunza u /1. /[ypoot </lets,
K020a Mup Obll CONCHCEH», B mupe Ha-
yru», Ne3). CKoOpee BCETO JIIOJSAM BCE XKE
HE NPHUETCA IMUTPUPOBATHL CO CBOE
m1aHeTbl. COINIaCHO IIOCIEHUM UCCIIE-
JIOBAHMSIM, MECTA U PECYPCOB HA 3emiie
BIIOJIHE JJOCTATOYHO, YTOOBI PA3MECTHUTD
1 IIPOKOPMUTB BCE HacesleHue. Bonpoc
JIAIIb B UX PA3YMHOM DPACHPEIC/ICHUN
1 UCIOIb30BAHUM. EJUHCTBEHHOE, YTO
HaM MOJKCT PCAJIbHO yIPOXKATh, — HEKHI
NIPUPOJHBIN KATAKIN3M IUIAHETAPHOTO
MAacHITada, 9To yXKe CIIy4anaoch ¢ 3eMiIeH
HE eIMHOX/BL B mogo6HOM cirydae cy-
ECTBOBAHUE JKM3HU OJHOBPEMEHHO
Ha JIByX IIAHETAX, O KOTOPOM MEUTaJl
K.9. IITMOJIKOBCKHI, 6bUIO ObI TapaHTUEH
BBUDKHMBAHUWA POJA YCTIOBCYCCKOTIO.

JI0 CcUX NOp KM3Hb HA HAIIEH IUIa-
HETE HU Pa3y MOJHOCTBIO HE MCUYE3aIa.
Byznem HageaThCsl, YTO 3EMJITHE BBKUBYT
U Brpe/b. Hy)KHO TOJIBKO MHOI'O 3HATH,
MHOTO paboTaTh M HE yCTABATb YAWB-
JIATHCA 3BE3JHOMY HEOY HaJl I'OJTOBOM.
Yro e KacaeTcsa Mapca, To, Kak CKasall
M. biiBenHep, «<Ha Mapce O4eHb-OYEHDb
XOJI0/IHO, HO HEHAMHOT'O XOJIOJJHEE, YEM
B AHTAPKTHKE, I7I€ CEHYAC KUBYT JIIOJU.
TaM O4YeHb MAJIO BOJbI, HO HEHAMHOT'O
MCHBIIC, UYCM B ITyCTBIHEC, IIC PACILIBCTACT
JKU3HB. B 061m1emM, Mapc He TaK YK CHIbHO
OTJIMYAETCA OT 3EMJINA>.

[Topo¥t NPUXOJUTCA CABIIATL TAKOE
MHCHHEC: 3da4YCM Mbl PBEMCA B KOCMOC,
KOT/Ia Ha 3eMJIE CTOJIBKO HEPA3Ia/JAHHbIX
3araflok? OJHAKO, N3y4das IPYTUE 3BE3/IbI
U IUIAHETBI, YY€HbIC HEU30EKHO CPaB-
HHUBAIOT UX ¢ HAamuM COJHIIEM U 3eM-
jen. 1 Bce HOBbIE MAPCUAHCKUE pea-
MU (TEMIEPATYPy, arMmocdepy, peabed
1 TJ,.) MBI MEPSIEM 3€MHBIMU MEPKAMMN.
OcBoenune Mapca momMoraeT HaMm ¢ Map-
CHAHCKOM TOYKU 3PEHHA B3IJIAHYTb HA
3emmo. I BOCXUTUThCS... M
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BbILWEA N3 MEYHATVI OHEPEAHOW HOMEP XXYPHANA «HAYKA N XKIN3Hb»

TemMaTKa CTaTeNn HOMEPA, KK BCErAa,
LIMPOKA 1 PA3HOOBPA3HA
°

Y UCTOPUKOB, KAK Y FEOAOrOB, — MATEPUIKA
ABWKYTCS. CTOHOBAEHME 3AMAAHOM 1 BOC-
TOYHOWM YOCTEN €BPOMENCKOTrO KOHTUHEHTO
MPOAOAKAET ICCAEAOBATH UCTOPUK A. AAEK-
ceeB B CTaTbe «ApendyoWwmin KOHTUHEHT»
(HOYOAO cM. «HayKa 1 km3HE» N2 6, 2004 T).

°

BoAbLume ropoaa Poccum 30AbIXAKOTCS OT
MPOMBILLAEHHOTO MYCOPA 1 ObITOBbLIX OTXO-
AOB. [TPOBAEMA HOCTOABKO OCTPA 1 Cepbes-
HQ, 4TO €€ HEeAb3s MePEKACABIBATL HO HOLLMX
AETEN N BHYKOB. B YeM BUAMTCS BbIXOA W13
3KOAOTMYECKOTO TYMMKA?

°

CyAbl MPUICSHKHBIX MOSIBUANCH B HOLLIEN CTRO-
He 6e3 MOAOrO NOATOPACTA AET HO3AA U YC-
MeLHO AENCTBOBAAM AO PEBOAOLIM 1917
rOAQ. AHOAU3MPYST UCTOPUHECKUIN MATEPUOA,
MOXXHO MOMbITATHCSI OTBETUTb HA BOMPOC:
npremMAeMa An AAsl Poccumn a1a dopma cy-
AOMPOM3BOACTBA.

°

Beavkun Yctior. CKOABKO MO3TUYECKMX
CTPOK, BOCTOPXKEHHbIX OT3bIBOB MOCBSILLEHO
STOMY MUAOMY MOAEHBKOMY FOPOAKY HO Ce-
Bepe Poccumn! HenostoprmbiM OBAMKOM, 6O-
TOTENLLNM XYAOXECTBEHHBIM HOACAEANEM,
HETOPOMAMBBIM YKAQAOM MCKOHHO PYCCKOM
XKN3HU BeAnknin YCTIor nokopsietr cepaLa
MHOTOYYCAEHHBIX TOCTEN.

CBOIO UCTOPUIO OH HOYMHAET B AQAEKOM
Xl ctoneTn. MHOroe NpUWAOCH NEPEXMTL
€My 30 NPOLLEeALNE AOATUE BEKA — HEOAHO-
KPATHOE PA30PEHVE 1 BO3POXKAEHVE 13 Mer-
AQ. TeM YAMBUTEABHEE TO BOrATCTBO — AY-
XOBHOE ¥ MATEPVAABHOE, KOTOPOE OTAUYA-
O KM3Hb YCTIOXKAH B XVII—XIX BEKOX.

°

Koraa-1o0 NoAQrpor CTRAACAM UCKAKOYMN-
TEABHO BOraThie 1 3HATHBIE AIOAM, €€ AQXKE
HO3bIBAAM «GOAE3HBIO KOPOAEM», PUYNHY
3060AEBAHMIS BDAYN BUAEAN B MAAOMOABMK-
HOM 06PAI3e XM3HW 1 NepeeAQHUM. B nocae-
AHME FOAbI YACAO 3060AEBLLUNX CTPEMUTEAD-
HO pacTeT. [oaarpa 3aXBATLIBAET BCe BoAee
LLIMPOKME CAON HOCEAEHMS1. MHEHMe BpaYei
O MPUYMHAX HE M3MEHWAOCH, HO TENepb ee
YalLLLe HO3bIBAKOT «BOAE3HBIO U30OUASI.

°

Betep, Betep — Tbl MOryY, Tebe noa CUAy
N BETPOABUIATEAV W BETPOABMKMTEAN. VC-
TOPUS NOPYCHbIX KOPABAEN OTHIOAb HE 30-
KOHYEHQ — FOBOPWT MCTOPWK, KOHTP-OAMM-
PAA B. AbIraA0 B CTATbE «HA KPBIABSIX BEABIX
napycoB». HOBbIE TEXHNYECKME PEeLIEHs
MO3BOASIOT UM MPEACTATb B IHOM KOYECTBE.

°

CoBPEMEHHOS BEPCISI MEPUOANHECKON CU-
ctembl A. . MeHaeneesa. O ee 0COBEHHO-
CTSIX M MPEVMYLLLECTBOX PACCKA3bLIBAKOT Y4e-
Hble, MPVH1MOBLUME YYOCTVE B PA3PABOTKE
N MHTEPNPEeTALMM TaBAULE MeHAeAeeBa.

°

AOBUTEASIM NMPUKAIOYEHYECKON AUTEPA-
TYPbl 1 PAHTACTUKM MPEAAArAETCS PACCKA3
Knpuana beHeamnktoBa «KOHKMCTOAOP B
CTPAHEe CHOB». MOAOAOV MUCATEAL MO O6-
PA30BAHNIO — UCTOPUK. BuanmMo, nostomy
MOYTN B KODKAOM €r0 MPOU3BEAEHMN MPOCAE-
XKVBOETCSI UICTOPUHECKUIA «YKAOHY, HO PAKYP-
Cbl, KOTOPbIE BbibMpaeT K. BeHeanKTos, BCer-
AQ HEOXKNACHHDI.
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HAYRA N shiil3Hb

@ Co3pganHana MexgeneeBbIM nepuo-
puyeckan Tabnuua obpena Hosyio hop-
My, NPOAUKTOBaHHYI0 COBPEMEHHbIMU
npeAcTaBNeHMAMI O CBONCTBAX XMMMU-
Yeckux anemeHToB @ Cya npucskHbIX: B Poccuu
obbiBaTeNnu CHOBa BLIHOCAT CBOW BEepAWKT
® MamoHTOnOrMsA MOXET CTaTb UCTUHHO OTeYe-
CTBEHHOI Haykoi @ 3anor
ycrnexa cerofiHsa — napagok-
canbHoe MbILLNeHNne, Xapax-
TepHOe, B NEPBYI0 04epeab,

ISSN 0028-1263

°

«Kycaetcs» He TOAbKO Kpammea. Adxe
BOAM3M OT CBOEro AOMA Mbl HE 3QCTPAXOBA-
Hbl OT «3HOKOMCTBO» C PACTEHUSIMW, BbI3bl-
BAOLLWIMM OXOrM. O KOBAPHBIX PACTEHMSIX 1
OCTOPOXXHOM OTHOLLUEHUN K HUM UHbOPMU-
pYeT CTaThs BOTAHMKA H. 3aMSITUHON.

°

AQBHO yXe AeTCKas AUTEPATYPA He Bbl-
3bIBAAQ TAKOrO CXKMOTAXKA, C KAKUM MPUHK-
MOETCS KAXKAOE HOBOE M3AAQHME «[appu [10T-
Tepa» AXOAH PoyAuHr. B yem cekpet o60-
SIHWS KHUT QHIAMIACKOW MUMCATEAbHMLBI? Ha
3TOT BONPOC OT1BevaeT GuaoAor H. Hukoaa-
€BA B PyOpUKe «PA3MBILLAEHUS Y KHUXKHOWN
MOAKMY.

Kpome T0oro, Bbl y3HOETE O TOM, YTO:

...4eMMVOHOM MVIPA MO LLUAXMATAM, BO3-
MOMHO, BYAET KEHLLMHA,

...9HEPIUS], MOAYHOEMAS OT COAHEYHbIX
YCTAHOBOK, MOKA eLLe B Ms1Tb PA3 AOPOXE
QTOMHOWM,

...30HUMATEAbHbBIE 30AQ4M MO ApUb-
MEeTUKE POCCUSIHE PEeLUaAU YyXe B
XIl Beke,

...k KOHLY XX| BEKA 3eMAsSHOM ByaeT
AOCTYMHO MOAYYOTb SHEPIUIO U3 KOC-
MOcCQ,

...HanMcana MaTtemaTMAbAa AETEKTUBY
TAyMmy.

DNIEKTPOHHAsA BEPCHS )KyPHAJIA IIPE/ICTAB/IEHA B CETU IHTEPHET, I7IE €KEMECAYHO PETUCTPUPYETCA OKOO 10 000 o6parneHumit.
Anpec pepaxiyn: 101990, Mocksa, Lentp, yin. Msacaunkas, 1. 24. Tenr. (095)924-18-35, hakc (095)200-22-59.
OTzen CBA3€EH C OOIMECTBEHHOCTBIO M PEKIAMBL TeL. /hakc (095)928-09-24. Cayx6a pacupocrpanenus:: (095)921-92-55.
Http: www.nauka-i-zizn.ru, e-mail: mail@nauka.relis.ru. [TopnucHsie nxgexcst 70601, 79179, 34174,



SHAHWE-CHNA

nonuoe GU2AHIIE

Mapk ®uwertn

«Ob6paTuTe BHUMAHUE HA 3Ty YAUBUTEIBHYIO CIIOPTUBHYIO
MOZENb! — BBIKPUKUBAET IPOJABEL, — B HEI UCIIONBb3YyETCs
MOCAEJOBATEIbHBI MHOTOTOYECYHBIA BIIPBICK TOILINABA!>
Ho Taxas ke crucreMa IpUMEHAETCs IMTOYTH BO BCEX MPOM3-
BOJIMMBIX CETO/IHS JIETKOBBIX aBTOMOOWIAX.

MHorue AecATWIETUS TOIUIMBO M BO3JAyX MNOCTYNaIN
B LIWJIMHAPBHI IBUTATEIS YEPE3 CTAPBIN JOOPHBIN Kaporopa-
TOp. CBEYA BOCIUIAMEHAJIA TOTUIMBHO-BO3/YIIHYIO CMECh,
CO371aBasi MMHU-B3PBIBBI, IPUBOJSIINUE B JABHKEHUE IIOP-
mHu. Kap6iopatop paboTasl HEIIOXO, HO HE O6ECIIeYnBa
HH JIOCTATOYHO TOYHOI'O PETYINPOBAHMS NTOJAaYH TOIINBA,
HHU PABHOMEPHOT'O PACIPEETICHUA €TI0 IO IIWINHPAM, 9YTO
MNPUBOJIMIO K CHIKEHHUIO 9KOHOMHUYHOCTH, OOPA30BAHUIO
3ArPA3HAIONIMX BEMIECTB U JKECTKOU pabOTe ABUTATEIISL

Bxonrie 1970-X I'T: NOSABU/IACH JIEKTPOHUKA, CTIOCOOHAS YITy4-
LINTB Oa4vy TOIUIMBA. HECKOBKO JIET aBTOMOOHIECTPOUTENIN
MOHTUPOBATIN MHKEKTOPBI, B CYIITHOCTH, KAPOIOPATOPHI C KOM-
MBIOTEPHBIM YIIPABICHUEM, B KOPITYCE IPOCCEIBHOM 3aCTIOHKH.
OJIHAKO HACTOSIIUI IPOPBIB HACTYIIWI B cepeanne 1980-xrr,
KOTI7Ia aBTOMOOW/IM OCHACTHJIA MHOTOTOYEYHBIMHU CUCTEMAMM
BITPBICKA, TOYHO JIO3UPYIONTHUMHU KOJTMYECTBO JKH/IKOCTH, TIO/1a-
BAEMOW B KOK/bIN IWIHHJP. B pesysrare yaanoch J00HUThCT
6oree paBHOMEPHOI'O CrOPAaHMsA TOIUINBA. [IBUTATENIN CTAIN
9KOHOMHYHEE U MolHee. B 1990-X IT Ha CMEHY TAKOH CHUC-
TEME MPUIIET TTOCIECJOBATE/ILHBIN MHOIOTOYEYHBIA BITPBICK
(em. zn1eewiil pucyHoK), IPU KOTOPOM KOMIIBIOTED YIIPABIIAET
KaKI0U (POPCYHKOH B OTAEIBHOCTHU. [Ij1s1 3TOrO notpedosa-
JIOCh YCOBEPIIEHCTBOBATE (POPCYHKU U UCIIOIb30BATh CIICIIN-
AJIbHBIE JIATYUKH M IPOIIECCOPBL.

CreTyIonmm N1aroM 6y/IET TaK Ha3bIBAEMbBI IIPAMON BIIPBICK,
IpU KOTOPOM OEH3UH MOJAETCS IIPSMO B KAMEPY CIOPaHUs
JIBUTATENS, 4 HE B CMECH C BO3AYXOM (CM. MPABbILL PUCYHOK).
YTOOBI O6ECTIEYUTD BBICOKOMHTEHCHBHOE U YHCTOE TOPEHUE,
WH>KEHEPDBI aBTOMOOUIECTPOUTETBHBIX KOMITAHHEIT CTPEMSATCA
YIAYYIIUTb (POPMY CTPYH BIIPBICKUBAEMOT'O TOIUINBA U U3Yy4alOT
MPOIIECCHI €I'0 3aBUXPEHUA U PACIIPEIETICHUA B IIMIMHPE.

IIpsiIMOI BIIPBICK TPEGYET PabOTHI ABUIATENS IPU Hojee
BBICOKHX JJAaBJIEHUAX U IPUBOJIUT K NHTCHCUBHOMY 06Pa30-
BAHMIO BPEAHBIX OKUCIOB a30Td. OHaKo B EBporie u fno-
HHUM YK€ TTOCTYIHIN B TIPOJAKY IIEPBBIE MOJIE/I ABTOMOOH -
JIEW C JIBUTATEJIEM IIPAMOTO BIPBICKA, KOTOPBIN OOECIIECYUT
MIPEKPACHOE YIIPABICHUE ITOJA4€H TOIUIUBA. OCTAETCs JINIIb
Ha/IEATHCS, YTO ABTOMOOWIECTPOUTEISIM YAACTCA YAYUIIHTD
TOIUTMBHYIO SKOHOMHYHOCTD JIBUTATEJIA U YMEHBIIUTD BbI-
6poc 3arpsAsHuTENEH B aTMocdepy. B

BrnyckHoM KAGNAH TonAnBHAS1 OPCYHKA

CBeYA 3AXKMUraHMs! Bo3AyLUHbI GUABTD

BbinyckHoM
KAQINOH

F

ApPOCCEeAbHOs
30CAOHKA
XAQAQreHT
|
AQTunK
TEMNEPATYPbI
MopLueHb
e
T

YnpaoeastoLLast
BAEKTPOHMKO

K TonAmBHOMY
Hacocy

Pacnpeaenntens
3COKUrAHUS

—

AQTYNK ACBASHNS
BO BMYCKHOM KOHOAE

e ——

B ABVITATEAE C BINPbICKOM BO BNyCKHblE KAHOALI 6EH3MH PACMLIASIETCS
B MOTOK BO3AYXQ, MOCTYMNOIOLWLETO B LUAMHAP. MOAYYEHHOS1 CMeCh nona-
AQET B KAMEPY CrOPAHWS NP AOBASHWM, BAU3KOM K ATMOCHEPHOMY, Yepes
BMYCKHOW KAQMAH. HadkaTVE Ha MeAQAb AKCEeAePATOPa OTKPLIBAET APOC-
CEAbHYIO 30CAOHKY, B PE3YALTATE YErO B LMAVHAD MOCTYNAET OOAbLLE BO3-
AyXa. [pY STOM KOMMBIOTEP ABUTATEASI AQET GOPCYHKE KOMAHAY YBEANYNTD
BPEMS] BMPbICKA TONAMBA. ToM ABUKEHNM HO MOABEME UAV PE3KOM HOKATUN
HO AKCeAepaTop KOMMBIOTEP KOPPEKTUPYET YTOA OMepesKeHHs 3COKUraHMSI,
MOAQHY BO3AYXA U BBIGUPAET ONMTUMAABHYIO MEPEeAQHy B TOOHCMUCCUN.
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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 AUBbI...

BCMbILKA: Cero/iHs yske €CTb IIEPBBIE OIIBITHBIE O6PAa3IIbI 6EH-
3UMHOBBIX /IBUI'ATEJIEH, B KOTOPBIX BOCIIAMEHEHME BbI3bIBACTCS
HE 3JIEKTPUYECKOI HCKPOMU, a C:KATUEM OJJHOPOAHON paboyei
CMECH TOIUIMBA C BO3JIyXOM, KaK B JIU3CJIC.

AWM3EAb: [In3enbHbBIN JIBUTATEIb SKOHOMHUYHEE GEH3UHOBOT'O,
MOTOMY YTO TEIUIOTA CrOPAHMSA AWU3EJIbHOI'O TOIUIMBA HA 12%
OoblIE, YEM TEIJIOTA CrOpanus 6ensuna. Kpome Toro, quzenu
paboTaroT npu 6071e€ BLICOKUX CTENEHAX CKaTUs (0T 14 10 25),
geM 6€H3UHOBBIE (OT 8 0 12), TO3TOMY IIPU CTOPAHUM BbI-
JIETSIETCST GOJIBIIE SHEPTUN. B AU3ENAX MCIIONMb3YETCs NPAMON
BIPBICK, NO3BOAIONIMIT TOYHO JIO3UPOBATD MOJAYy TOIINBA

U U30€XaTh CBOMCTBEHHBIX OEH3MHOBBIM JIBUTATENSAM ITOTEPD,
CBSI3AHHBIX C HEOOXOJUMOCTBIO ITPOKAYNUBATL BO3AYX 4Yepe3
JIPOCCEIBHYIO 3ACJIOHKY. MOIIHOCTD JU3EIbHOIO JBUTATES
PEryMpyeTcst HOJCTPOUKOH 103 BIPBICKMBAEMOTO TOIUINBA.

rPS3HbIN BU3HEC: [Ti3e/tbHbIC ABUTATEIHN KOITST CHIBHEE GCH-
3MHOBBIX, [IO3TOMY B BBIXJIOITHOM TPAKTE IIPUXOJUTCS UCIIOb-
30BaTb H60JIEE CJIOKHOE OOOPY/IOBAHUE, YTO YBETUYHUBAET CTOU-
MOCTb aBTOMOOWIIA. OffHaKO B EBporne u B INOHNN U3eTbHbIC
ABTOMOOWIM OY€Hb HOIYJISIPHBL [I€/10 B TOM, YTO TPEOOBAHHUS
K BBIOPOCAM B 3THUX CTPAHAX MEHEE CTPOTH, A IIEHBI Ha 6CH3UH
BBICOKH, TIO3TOMY Y/IOPOKAaHUE AaBTOMOOWIS OIPAB/IBIBACTCS
€I'0 9KOHOMUYHOCTBIO. M

YNpaBASIOLLLCS]
SAEKTPOHMKA

B BEH3VIHOBOM ABUIATEAE € npsiMbIM BAPBICKOM TOMAMBO MO-
AQETCSI MPSIMO B KAMEPY CrOPAHMS KAYKAOTO LIMAMHAPC MOCAE
30KPbITKS BITYCKHOTO KOAAEKTOPA. BEH3MH MCnapsieTcs AyyLue,
4YeM B C1UCTEeMAX C BIMPbLICKOM BO BMYCKHOM KAHAA, YTO YBEAU-
YMBAET MOLLHOCTb, O PEryAVPOBKA Ga3bl BMPLICKA MO3BOASIET
ABUFATEAIO PABOTATL HO O4EHb GEAHBIX CMECSIX, YAYULLIHOLLAX
ero KMA. Ho npy 3TomM HEOBXOAMMO NMPVMEHSITb COBPEMEHHbIE
TEXHOAOTM YMPABAEHMSI MTOAQYEN TOMAMBA U KOHTPOAS BBIGDO-
COB. AM3EAb — 3TO TOXKE ABUTATEAL C MPSIMBIM BMPLICKOM, HO
B HEM MOPLUEHb CXMMAET BO3AYLLUHO-TOMAMBHYIO CMECbH A0
AQBAEHWIN, AOCTATOYHO BBICOKUX AAS BOCNIACOMEHEHWS 6e3

SAeKTpunyecC KoW NCKpPBbI.

TonAneo
OT TOMAVBHOTO
Hacoca

TonAmBHaST OPCYHKA
BbICOKOrO ACBASHWSI

BrnyckHOM KAQNOH

BCACbIBAHME CXATVE

PABOYMM XOA

BobinyckHoM
KAQMQH

CBeYya 3aKUraHns

BbIXAOTM

B akcneprmeHTe B HOUMOHOABHBIX AQGOPATOPU-
sx B CaHAMM pACTbIAEHHOE TOMAMBO (OKpaLLe-
HO) 13 GOPCYHKM MOMNAACET HO OTKPbIBAKOLLMNCS

BI'IyCKHOPI KAQMAH.

KoAeH4aTbI BOA

YeTbIPEXTAKTHBIN LKA MCMOAB3YETCS MOYTV BO BCEX ABTOMOBOUABHBIX ABUTATEASIX AASI BOALLEHWS KOAEHYATOrO BOAQ, MPUBOASILLLETO B ABVDKEHME KOAECO

QBTOMOGWASI. BMyCKHOM KAQNAH OTKPBLIBAETCS], MO3BOASISI BO3AYXY M TOMAMBY NOCTYNATL B UMAVHAD, NP ABVKEHM NMOPLLHS BHI3. [ToM MOCAEAYIOLLEM NMOAbE-

Me MOPLUEHb CUMAET BO3AYLLHO-TOMAMBHYIO CMECh, O SAEKTPUYECKAsI UCKPA BOCMAGMEHSIET ee. ACBASHME, CO3AQIOLLLEECS MPW CTOPOHUM TOMNAMBA,

TOAKOET MOPLLEHb BHM3. 30TEM OTKPBIBAETCS] BbIMYCKHOM KAGMOH, Y MOAHVMAOIOLLMIACS MOPLUEHb BLITECHSIET MPOAYKTHI CTOPAHMSI.
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TEXHHYECKHE HIOAHCI

DOOOMI #usi-4ns-pLav

Yant [mé6¢c

Bckope aAoMallHMEe PpOoBOThbl CTAHYT TAKVMU e AOCTYMHLIMU
N YAOBHBIMU, KOK MEPCOHAABHbBIE KOMIMBIOTEDI,

«Heyxenn 3TO 3[eCh?» — HEAOYMEBAI
s1, CTOsI TIEPE]] HENIPUMETHBIM Mara3uH-
YHKOM B KPOXOTHOM IE€HCHJIbBAHCKOM
ropoaumke SHrsya. OKHA 3aKPBITHI
CTAaBHsIMHM, HaA JIBEPU aMOAPHBIN 34COB;
HET HHU BBIBECKM, HU JJAKE HOMEPA JIOMA.
C BHJY U HE CKAXKEIIb, YTO 37ECh IC/IAI0T
poO60TOB.

Korpma Tomac bapuk (Thomas J.
Burick) oTKpbUI BEPD, 5 CPa3y MOHSI,
YTO ITOT 34-JT€THHUU OGM3HECMEH — HE-
3aypsA/IHBIA n306peTaTeb. Ha npunaske
KPACOBINCH TPU POOOTA, TOXOKUX HA
R2D2 n3 «3BE3IHBIX BOMH», CKPELIEH-
HbIX C «Kagumuiakom». ToMac mesrsii 1o
paboTan HajJ BHEIIHOCTBIO CBOHUX CO-
3[AHUI — OCCHpPENEICHTHRIN ClIydan
B POOOTOTEXHHUKE, Iie (popMa OOBIYHO
onpeaenaeTcs PyHKIIMOHATbHOCTBIO.

Tomac, g KoToporo (opma — 3TO
U €CTb (PYHKIIMOHAIbHOCTDb, I'OPAWT-
Cs TEM, YTO C IEPBOI'O pa3a NpUayMal
yAa4HbIN Ju3aiiH. Ha ucronHenue cBo-
€M1 3aBETHOM MEYTBI OH UCTPATUJ BCE
CBOE COCTOsIHUE. B nercrBe nsobpera-
TEJIb JIIOOUJI CMOTPETD (PAHTACTUYECKHE
(GUIBMBI M BCETId BOCXUINAJICA POOOTA-
MM, KOTOPBIE 3AIMINAIN CBOMX XO35€EB
U BO BCEM noMoranu um. Ene B ceibMoM
KJIACCE OH COOPaT MOOGMIBHOIO poHOTA
C I'OJIOCOBBIM YIIPABJIEHUEM, A IIEPE/] BbI-
IIyCKHBIMU 9K3dMEHAMH CKOHCTPYHPO-
BAJI aBTOHOMHBII ITOKAPHBIA BE3/IEXO/I,.

TTo3ngHee ToMac 3aHSJICS ObBIO MUK-
POKOHTPOJIJIEPAMHU, CEPBOINPHUBOIAMHU
U JATYHUKAMU, OJIHAKO M3-32 OTCYTCTBHS
HABLIKOB B OOJIACTH NPOIPAMMUPOBA-
HUS 1 9JIEKTPOTEXHUKU BCKOPE 326pO-
cu1 cBoe Xx00660u. Toraa ero ocHoOBHasA pa-

YHMBEPCAABHYKO MOBUABHYHO nAaT$hopMy MOXKHO OCHACTUTL PA3AUYHBIMM
KOMMAEKTYIOLLIMU U MPEBPATUTL 6A30BYIO MOAEAbL 912 (CAEBQ) B BUAEOMY3bIKOABHbBIN
LeHTp 912 MP3 (nocepeAnHE) AU B YyTKOTO CTOpPOXA 912 HMV (cripasa).

60T1a 6bl1a 6OJIBIIIE CBA3AHA C MPOIAKEN
OBITOBOM TEXHHUKU, 4 HE C €€ CO3/IAHHUEM.
TToaTOMY OH pemmu, YTO HYKHO UCKATh
©os1e€e IPOCTOU MyTh.

OzapeHue npuIUIo MOJaTOPa I'oAd Ha-
3a]1, korja Tomac cobupan odyepeHON
[IEPCOHAJIBHBIM KOMIIBIOTEDP HA IIPO/A-
JKy: JIISL U3TOTOBJIEHUSI POOOTOB MOXK-
HO HCIIOJb30BATh TE KE CTAHAAPTHbBIE
KOMIUIEKTYIOIINE, N3 KOTOPBIX COCTOSIT
OOBIYHBIC HACTONIbHBIE DBM! A erme y4-
€ CKOHCTPYMPOBATH YHUBEPCAIBHYIO

1aTOPMY, K KOTOPOI MOJOMUYT ThICA-
4K NEPUPEPUITHBIX YCTPOUCTB U TIPU-
CIIOCOOJIEHUI, BBIITYCKAEMBIX J/IS IIEPCO-
HaJIBHBIX KOMIIBIOTEPOB. ToMac He Tepsin
BPEMEHH: 3TUM JIETOM B MaCCOBOE IPO-
U3BOJCTBO OYJyT 3alyLICHBI TPHU BU/A
MOOWJIBHBIX POOOTOB.

Mopaenb 912 HMV, BBIKDAIIEHHAST KaK
APMCHCKHUN JIKUTI, BBITIOJHACT O6s13aH-
HOCTH CTOPOza. Criepen Ha HEN yCTa-
HOBJICHBI APKHE (paphl, a U3 TI'OJOBBI
U Tea BBIVIA/IBIBAIOT BEO-KaMepPbl. Bbl
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TEXHHYECKHE HIOAHCbI

MOXKETE CIIOKOMHO IMOKHUHYTDH JKWIIH-
II1€, OCTABUB TAKOT'O pOO6OTA HA GOEBOM
1octy. EC/iM OH yC/IBIIIUT HO/I03PHUTEb-
HBI IIIYM WJIH 3AMETUT Yy’KaKa, TO CPa3y
JKE COOOITUT BAM I10 3JIEKTPOHHOI 10Y-
T€ WIX OTIPABUT COOOIIEHUE HA Ball
MOOHMIBHBIN Te/Ie(DOH.

Ha cnuHe ero 6enoro co6para
912 MP3 pasmemnieH 11seTHOI JKK-auc-
IJIEH, CIIEPEAUN KPACYETCS MY3bIKAIbHAS
[TaHEJb YIIPABAEHMUS, 4 HA MECTE BEO-Ka-
MEPBI YCTAHOBJIEHA SIPKASI CUHSIS JIAMITA.
DTa MOJENIb PACCYNTAHA HA MOJIOAEKD
M CIIOCO6HA 3aMEHHTD JOMAIITHIOIO DBM.
Omna ymeeT CKauMBaTh U3 MHTepHera my-
3BIKY U IIPOUTPBLIBATE DVD-IUCKH, IIOBU-~
HYSICh I'OJIOCOBBIM KOMAaH/IAM.

HaxoHeln, TpeTbsd, 0a30Basi MOJAENb
KaK HEJb3sl JIy4lle€ WIIIOCTPUPYET UJIEIO
Tomaca. Iloj BHeHmHEN OOOJJOYKOM
CKPBIBACTCS CTAHAAPTHBIN CKEJIET, O1a-
rojiapss KOTOpomy poOOOTHI AEUCTBYIOT
KaK II€PCOHAJIbHBIE KOMIIBIOTEPHI Ha
KOJIECUKAX.

B nmpocTor meTa/ummyeckomn pame pac-
I1OJIOKEHBI IECTh OTCEKOB C BbIIBHIK-
HBIMU JIOTKAMU. B OJJTHOM M3 HHUX HAXO-
JUTCSI KDOXOTHASI MATEPUHCKAS IIATA
dopmara Mini-ITX. CnenuanincTsl pup-
MBI VIA yMyAPHWINCD PA3MECTUTD HA HEN
Intel-coBmecTUMBII TIporieccop, 512 M6
ONEPAaTUBHON MaMATH, 3BYKOBYIO, CETE-
BYIO M BUJICOKAPTY. Bech cocepnnii oTcex
3aHUMAIOT TSUKEJIEHHBIE, HO HEIOPOTHE
AKKyMyJIITOPBI Ha 12 B, KoTOpble 0bec-
[IEYMBAIOT POOOTA ABTOHOMHBIM ITUTA-
HHUEM Ha LEeJIbIX TPU yaca. CTan/apTHbIE
JKECTKUE AUCKYU, CD- u DVD-npUBoO-
JIbl — IIPAKTUYECKU JIOOBIE YCTPOHCTBA,
NpEJIHA3HAYEHHBIE I IEPCOHAIBHBIX
KOMIIBIOTEPOB, — MOTYT ObITh YCTAHOB-
JIEHBI B JIOTKaX BHYTPU pOOOTA.

CHH3Y K paMe€ KPEIUTCS XO/0Bast
YaCTh: /1B JBUTATEIS, BPAIAIONINE ITApy
Kozec auaMeTpom 10 cM, a TakKe IOof-
NPYKUHEHHBIA TBEP/BIN IVIACTUKOBBINA
map — TPeTbd TOYKA omopsl. Iaccu
NIPUBUHYMUBAETCS K OCTOBY poboTa ue-
TBIPbMSI BUHTAMH, ITIO9TOMY IIPU JKEJIad-
HHUM MOKHO 32 5 MMHYT 3aMCHUTDH KO-
JIECHYIO ITTAT(POPMY HA I'YyCEHUYHYIO MJTH
HIATAIOTYIO.

Tomac aHEPTUYHO NMOAXBATHI 18-Ku-
JIOI'PAMMOBYIO MAIIMHY, IOCTABUJI €€ HA

ERY Robot Control Center - [Untitled]

Behavior ¢ [ Mabvain 3 | Subuine 1 | Beluind

€ sr=o

{if one of these occurs...
¥ sight

C Coler B ——|

tlien do all of these

I~ Move

YAOBHOE MPOIPAMMHOE o6ecnedeHre NO3BOAsIET 6e3 TPYAC 30NPOrPAMMUPOBATL
noBeAeHVe PoBoTa. HanpumMep, CTOPOXKEBAsI MOAEAL 912 HMV MOXET y3HATb
YEeAOBEKQA, CKA3ATb EMY NAPY CAOB, CHOTOrPAPUPOBATL M OTMPABUTE CHUMOK MO

SAEKTPOHHOWM NMoYTE CBOEMY BAOAESABLLY.

[10JI U BKIIOYH/I. K MOeEMy yIUBJIEHUIO,
[OJIyMETPOBBI pO6OT pabOTAN THIIE
Moero HOyToyka. Kak u 10601 Apyromn
KOMIIBIOTED, OH OCHAIEH Pa3beEMAMH
JUISL COEIMHEHUSI C MOHHUTOPOM, KJa-
BUATYPOH, MBIIIbBIO, TOKAIBHOM CETBIO
u T.4. [Tonayio cBO60AY IEPEABUKEHUT
obecneynBaeT HeJOPOron WiFi-npuem-
HUK, IOJKIIOYAEMBIA K MATEPUHCKOM
IJ1aTe.

C nomompio HOyTOYKa Tomac moj-
KIIOYWICS K POO6OTY IO 6€CIIPOBOJIHO-
My KaHaJIy CBSI3H, 3aIIyCTHJI YIIPABJISIO-
HIYIO IPOI'PAMMY H, JIOBKO ILIEIKAs IO
KHOIIKAM, HAIIPABWJI €10 K CTAPUHHOMY
3aBOJIHOMY aHJPOUJY, ITBUISAIEMYCS
B yriy. OKa3aBIINCh B METPE OT CBOETO
npanpajeymKn, 972-i1 OCTaHOBUIICA
U NPOU3HEC NEKTPOHHBIM T'OJIOCOM:
«JIpuser, mamamal»

OKa3a710Ch, YTO JIOOUTBCH TAKOI'O
[ICEB/IOUHTEUIEKTYAIbHOI'O TTOBE/ICHUS
COBCEM HE CJIOKHO. B OJIHOM M3 OKOH
YIPAaBIAIOIMIEH NTPOrPaMMBbl OTOOpaA-
JKAETCS BCE, YTO POOOT «BHUAUT» YEPE3
CBOIO Kamepy. JIoCTaTOYHO HANPaBUTh
€€ HA KAKOU-HUOY/Ib IPEJIMET U HAXKATD

KHOIIKY BHU/ICO33aXBaTa, YTOOBI MaIlu-
Ha 3aIIOMHHWJIA U BIOPEJb Y3HABAIA €TI0
B PA3HBIX PAKYyPCAX JIAKE C METPOBOI'O
paccrosnus. Enme HeCKOIbKO MIETYKOB
MBIIIBIO — U POOOT YK€ HAYUUIICA TIPO-
U3HOCUTDH HYKHYIO (Dpasy IIpu BCTpeUde
CO 3HAKOMBIM OOBEKTOM.

Pasymeercs, 3TO JINIIb CAMBII IIPOCTOM
MPUMED YAAUYHOI'O COYETAHMSA YyAO0OCTBA
nHTEPdENCA C JIETKOCTHIO YCTAHOBKHU all-
rnapaTtHoro ob6ecrnedeHus. Ilogxmoynre
MHKPO()OH, 1 pOOOT OYAET PEATUPOBATH
Ha BaIlld TOJIOCOBbIE KOMaH/IbL JJoGaBETE
MHQPAKPACHBIA JATYUK U 3BYKOBBIE KO-
JIOHKHM, TIOJTyYUTE MIPOUTPHIBATEH KOM-
MMaKT-/IUCKOB, CAEAYIOIMMWNA 32 BAMH IO
naraMm. [Ipuzgenanre K KOPIyCy 3JEKT-
POHHOI'O NOMOIIHHUKA NAPY IETKUX Ma-
HUIYJIATOPOB, 3aIPOIPAMMHUPYHITE €TI0,
U OH KaXJ0€ yTPO OyAeT yOupaTh 32 Ba-
€N KOIIKOM.

Tomac BapuK CYUTAET, 4TO €ro pobo-
TBI OYZyT CTOUTBH HE JIOPOXKE, YEM COB-
PEMEHHBIE HACTOJBHBIE KOMIIBIOTEPHI,
1 IIOMOTYT IOHBIM H300PETATENAM BOII-
JIOTUTH B KU3Hb CBOU CAMBIE JICP3KUE
IPOEKTHL.. M
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TON0BONOMKA

sneo-J10

A3HHnc Wawa

B yercTBe A mO6MII UrpaTh B PYJIETKY, IO~
KEP 1 «OYKO» — CJIOBOM, B a3aPTHBIC UI'DBI,
i€ IPUHUMAIM CTaBKH OT TPEX LIEHTOB.
IToMHIO, TIOOUMOE HaIlle Pa3BJICUYCHNC
Ha3bIBATOCh «bred-106»>. Kaxabiil 6pan
U3 TIEPETACOBAHHON KOJIOZABI 11O OJJHOM
KapTe U NPIKHUMAT €€ KO JIOY JIMIIEBON
CTOPOHOM HApyXy. B pesynsratre Urpox
BUJIENI KAPThI BCEX CONEPHHKOB, HO HE
BU/IEJT CBOIO. BaHK 320Mpast TOT, KTO BBITA-
TIHJI CAMYIO OOJIBITYIO KapTy. Ty3 611 cTap-
IHM, 4 MAaCTb HEC UMEJIa BHAYCHMSA, TAK YTO
MHOI7A KYIII IPHUXO/IHAIOCH JIETATD.

S mpeparaio BaM Hay4UTbCS JE€N1ATh
JIOTHYECKUE BBIBOZIBI O KAPTAX MI'POKOB,
OCHOBBIBAJAICHh HA MX BbICKA3bIBAHHUAX.
TIpeanonoxum,yro urpatorrpoe. [lepsor
Bceraa ropoput Kars, 3a Heri [lers, morom
Bacs, 3atem cuoBa Katst u 1. 1. KakabIin
UI'POK JIOJDKEH TPOU3HECTH OJIHY M3

dpas, NEPEYUCICHHBIX B JICBOM HMXK-
HEM YIJIy CTPaHUIIBL JJOITyCTUM, 9TO BCE
TPOE B COBEPHICHCTBE BJIA/ICIOT JIOTUKON
1 BCETJa TOBOPAT CHUIbHEUIYIO (hpasy,
T.€. BRBIOMPAIOT M3 CIIMCKA CAMOE BEpXHEE
UCTUHHOE IIPEYIOKEHUE.,

JIJ1s1 pasMUHKM IIPEJCTABBIE, YTO Kara
3asaBWIA: <5 HE 3HAIO», a [leta u Bacs o
odepesiM NMPOU3HECTH: <« mpourpamn.
VCIBIIAB CKA3aHHOE, MOKHO JIOTaZaTh-
cd, yro y Katu Ha 16y 6b11 Ty3, a 'y pe-
64T — KapThl omtajme. MimocTpanus
IIOMOKET BaM Pa3006pPaThCH, TOYEMY 3TO
MMEHHO TaK.

A Temnepsb K geny. YTO BbI MOXKETE CKa-
3aTh O KAPTAX UI'POKOB IO MPUBEACH-
HBIM CTEHOI'DAMMAM IIATH UID?

Hrpa 1: Kara ckasana: <1 He 3HAIO».
Ileta mponsHec: «fI He BRIUTPAT», 2 Baca
OOBSIBUTL: «I BBIUTI'PAII»,

Hrpa 2: Kara npusHanace: <1 He
3Ha10»>. IleTss MONBUIL: «fI HEe BBIUIPAID>.
Bacsa uspex: «/lenum Kyun.

HUrpa 3: Kara npousHecna: < ne
3Ha10», a Ilerss u Bacs ckazanu: <1 ne
BBIMIDAJI>.

Hrpa4: CHagana BCE TPOEC 3aASIBUIIU:
<« me 3na», a 3atem Kata Monsuia:
<1 mpourpana». Kak BeI cyuTaEeTE, 94TO
norom ckazanu Ilers u Baca?

Hrpa 5: [lepBble Ba pa3a BCE TPOE I'0-
BOpWIK: <fI He 3Ha10». 3aTeM Kats u Ilets
CKaszanu: «fI He 3Ha10», a Baca pagocTHO
BCKpuYar: «fI Bemurpan!»> Kakaa y Hero
ObUTa KapTa M 4TO OH YBUJEJI Ha JI6AX
CBOUX TOBapUIen? M

OTBET HATOAOBOAOMKY
U3 NPEABIAYLLETO

BO3MOXXHbIE ®PA3bI
«S BLINFPAA».

(Y MeHs1 camas cTapLuas
KapTa.)

« NPOUTPAA».

(Y Koro-to ectb Kapta
cTapLue Moein.)

«AeAUM KYLL»,

(Y MeH$ 1 KAK MUHUMYM
y elie OAHOro Urpoka
Camble cTaplive I(OprI.)
«$l He BbIUIPAA».

y b
~ "
2T @ npovrpan»
=0 A

(Sl npovrpany) -
v

HOMEPA:

Ha pucyHke u3006paKeHO
OJIHO M3 pemieHu. Takoi
MAapHIPYT MOXKHO MPOEXAThb
3a 12 gacos u 6 MUHYT.

OuHnw (1,6)

60 «
50
40
30
20
10

10 20 30 40 50 60
Crapt (1,1)

(51 AMGO MPOUIPAA, ABO C
KEM-TO ASAIO KYLLL.)

«%l He NPOUTPAA».

(51 AMBO BLIUTPAA, AMOO C
KEM-TO AAIO KyLLL.)

«$l He 3HaIo».

PELLUEHME PA3BMUHOYHOW 3AAAYM:
Jlaske He BH/IS KapT, M306PKEHHBIX HA PUCYHKE, IO TPOU3HE-
CeHHBIM (Ppa3aM MOXKHO JOTraiaThcs, 4TO Kare gocrancs Tys,

a €€ CONEPHUKAM — HET. YBW/IEB Ty3a, OHa Obl TIOHSIIA, YTO €M
HHUKAK HE Y/IACTCSl CTATh €IMHCTBEHHBIM ITOOEAUTENIEM, U CKa-
3a1a 6L <1 He BbIMIpaIa>. OIHAKO y pebAT Ha 163X HE ObLIO
Ty30B, U, HUYETO HE 3HAA O CBOEM Kapre, Kara ckazana: <1 ne
3Ha10>. HeyBepeHHOCTD IeBOYKM NoACKa3aIa Ilere u Bace, uro,
B OTJIMYME OT HEE, TY30B y HUX HET Y 3HAYUT, OHU IIPOUTPAIN.

OTBET HA TOTOBOTIOMKY
3TOTO HOMEpA UIINUTE Ha
www.sciam.com
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CNPOCHTE 3KCNEPTOB

kﬂk NONYYAHT 0 HIMEPARIT TEMAEPATYPbI, bAH3KHE
K ABGONHITHOMY HYNH?

OrBeuaer Boasdraur Kerrepiae
(Wolfgang Ketterle) wu3z Maccauy-
CETCKOI'O TEXHOJIOT'MYECKOI'O HMHCTH-
Hobe-
JIEBCKYIO IIPEMUIO 31 U3y4eHUE (PU3U-

TyTa, noaydynsmuii B 2001 1.

KN CBCPXXOJIOJHBIX ATOMOB:

Temrepatypa — 3TO Mepa 3HEPIUH,
COJEPIKAIENCA B BEMECTBE. MOJIEKYIIbI
rOPSAYEroO BEIMIECTBA JABMKYTCH OBICT-
po u 06yaaI0T OOJBIION KHHETH-
YeCKOM 3Hepruern. Yem xXosnopHee
BEIIECTBO, TEM MEJJIEHHEE JIBMKYTCS
MOJICKYJIBI U TE€M MCHbBIIC UX HEP-
rus. AOCOJIOTHBIN HYJIb COOTBET-
crByeT Hymo mkaiabl Kenbppuna (0K
wm —273,15°C).

YT1OOB OXJIAJUTh OOBEKT, HEOOXO-
JUMO OTOOPATh y HETO YaCTh dHEP-
MU W KyJa-HUOY/Ab €€ IEpPEeAaTh.
CoueTas 1a3epHOE U UCTTAPUTEIbHOE
OXJIK/IEHHUE, YUEHBIE CMOTJIU IIOJY-
YUTh OOJIAKA ra3a C TEMIIEpATypaMHu
Hmwxke 1 HK (OQHON MU/UIMAPAHOU
Kenpsuna). Ham ypanocs OCTUYD
PEKOP/JHO HH3KONH TEMIEpPaTyphl:
450 K (OKOJIO TIOJIOBUHBI MUJITTUAP]-
HOU jgonu KenbBHUHA).

IIpy 71a3€pHOM OXJAKIAECHHUMU aATO-
MBI PACCEUBAIOT CBETOBOE M3JIyYEHMUE,
nornomas (MOTOHBI, a4 3aTEM BHOBb
UCIYyCKasg UX B JIPyIOM HaIlPaBJICHUU.
B cpeanem jumHa BOJIHBI PACCESHHBIX
(OTOHOB HECKOJIBKO MEHBIIE JJIMHBI
BOJIHBI MAJAIOMNX, 4 3TO 3HAYUT, YTO
UX CPEJIHAS SHEPIUSA HECKOIBKO 60JIb-
mre. BaleacTBue 3aKoHA COXPaHEHHA
PAa3HOCTb SHEPTUI MAAAIOIIETO U PaC-
CESIHHOT'O (POTOHOB OTOUPAETCS Y pac-
CEMBAIOLIETO ATOMA, U €TI0 JIBHIKEHUE
3aMEJIAETCH.

ITo Mepe NOHMKEHUS TEMIIEPATYPHI
U YBEJIUYEHUSA INIOTHOCTU ATOMAPHO-

ro ob6yaka OXJaXJaomuid adpdexT
YPAaBHOBEIIMBAECTCSA JPYTMMH IIPO-
LIECCAMH, MOJAEPKUBAIOMMUMU KOJIE-
0aTeIbHOE JBUKEHHE d4TOMOB, B TOM
YHUCJIC BBIACICHUCM SHCPIUU IIPU UX
CTOJIKHOBCHHUAX U XdOTHUYECKUX OT-
CKOK4aX B IIPOLIECCE paCCEAHMs Jia-
3epHOro usnydyeHus. OJHAKO HA 3TOM
3TAIEe ATOMBI YXKE JJOCTATOYHO XOJIO/-
HBI, 9TO6BI UX MOKHO OBLJIO VAEPXKATH
MArHUTHBIM TIOJIEM. B Hamux 3KcIie-
PUMECHTAX MbI HCIIOJB30BAIN ATOMBI,
KOTOpBbIE O6JIAJAT MATHUTHBIM MO-
MEHTOM 34 CYET HAJIMYMSA HECHaPEH-
HBIX 3J1EKTPOHOB. OHU BeAyT ce6s KaK
MQJICHPKHE CTCPKHEBBIC MATrHUTUKU,
KOTOPBIE MOKHO COOpPaTb BMECTE
U yIEPKUBATH BO B3BEHICHHOM CO-
CTOSTHUH C ITIOMOIILIO BHEITHET'O Mar-
HHUTHOTO IOJI.

ITocneayiomee UCIAPUTEIbHOE OX-
JIAKJIEHUE IIO3BOJIAET YAAIUTh U3
CHUCTEMbI CAMbBIC 3HCPIUYHBIC ATOMBI,
KOTODBIE TMOKHAAIOT MArHUTHYIO JIO-
BYIIKY M ITONA/IAIOT B IOJIE C BHICOKOM
HaIPAXKEHHOCTBIO. TaM OHM BXOAAT
B pe3oHaHC ¢ CBY-usnyuenueMm, KO-
TOPOC HU3MCHACT HX MArHUTHBIA MO-
MEHT TAKUM OOPa30M, UYTO UM YAACTCSI
BBIPBATLCA U3 3AKIIOYCHUS.

Kak ’xe omnpejie/IuTh TeMIIepaTypy
Bo-
IICPBBIX, YCM BBIIIC UX IHCPIUA, TEM

CBCPXOXJITAKACHHBIX ATOMOB?

Jlanbllle OHM MNPOABUIAIOTCI IPO-
THUB CHJI MATHUTHOTO IOJIS JIOBYIIKH
U TeM OOJbllIe pa3zMepbl 0Opa3zyemMo-
ro UMu ob6saka. Bo-BTOPBIX, MOXKHO
OIIEHUTb KHHETHYECKYIO 3SHEPIHUIO
ATOMOB, KOTOpPBIE HAYHUHAIOT pa3Jie-
TATHCS, KOI'ZLA MArHUTHYIO JIOBYII-
Ky BBIKJIIOYAIOT. MI3MEpPUB CKOPOCTH
6a/UTMCTUYECKOTO PACHIMPEHUS ATO-

MapHOTO 06J1aKa, MOXHO BBIYHCIUTD
CPEIHIOI CKOPOCTD JABMKEHHUA 4TO-
MOB U, CJIEOBATEIbHO, HUX TEMIIE-
partypy. YeM MEHbIIC PACIIMPUIOCH
06J1aKO 34 ONPE/ICJIEHHBIN IPOMEKY-
TOK BDEMCHU, TEM HIDKE JOCTUTHYTAS
Temieparypa. B

B Mupe Hayku




YUTaTE B CASAYHIOLLIEM BbIMYCKE SKYPHAAQ!

Mwnd o Ha4YaAe BpemeH

Ppena BO3BPALLAETCS

CUHTETNYECKAS] YKN3Hb

Hy BoT 1 CaTtypH

Poccus yepes 100 Aet

SKOHOMUYHOCTb BOAOPOAHOIO TONAMBA

O HAO4OAE BpEMEH

DPEAA

sospOwOecs

CHHTETMHECKAR

M

OdOPMUTL MOAMNCKY HA KYPHOA «B MUpPE HayK» MOXKHO:

® Mo Katanoram «fpecca Poccum», NOANNCHOM MHAEKC 45724; «PocneddTb», NOANMCHOMN MHAEKC 81736; NepPUOANHECKNX N3ACHNN AAS BUOAMOTEK,
NoOANMCHOM MHAEKC B392; n3paHU opraHos HT, noanMcHOM HaeKC 69970;

® MOAMUCKA HA YiKPAMHE MO KATAAOTY MOAMMUCHbIX M3AQHWMIA areHTCTBa KSS, noanmcHom nHaekc 10729

® yepes peAaKUMio (TOALKO Mo Poccui), NepedYncAnB AeHbrm Yepes COep6aHK MAM MO MoYTe, OTMPAOBMB KOMMIO KBUTAHLIMK (C ykasaHem O.1.0.,
TOYHOIO OAPECa 1 MHAEKCO noanmcumika) B PocHOY no noute, no dakcy: (095) 105-03-72 nan no e-mail: red_nauka@rosnou.ru. CToMMOCTb MOAMMCKM
Ha noayroame — 390 py6., Ha roa — 780 py6.

MoANMCATLCS MOXKHO CO CASAYIOLLETO HOMEPA, B KBUTAHLLMN OBSI3ATEABHO YKA3ATh HOMEP, C KOTOPOrO NOMAET NOAMUCKA.

BACHK MOAMUCKM MOYKHO B3$1Tb B AOGOM HOMEPE YKYPHOAQ; MOAYYUTb B PEACKLINM UAM HO CATE WWW.SCITIM.IU; BEICBIAGEM MO GAKCY MAK NOo e-malil.
[A€ KynUTb XKYPHOA (TEKYLLME HOMEPQ):

® B NepPeABMKHBIX KNOCKAX «MeTpOnOAUTEHOBEL OKOAO CTOHLMIA METPO;

® B KMOCKE «AeAOBble AtoAaN», 1-9 TBepCKas-SIMCKas YA, 1;

e g knockax Mry, MrMMO, PYAH, MNP2A;

® B MOBUABOHE Y METPO «TUMUPSIZEBKAS;

® B KMOCKOX . 3eA€HOIPAAQ.

Bce Homepa »yYPHAAOB MOXXHO KYMTb B PEAQKLIMN SKYPHOAC NO AAPECY: YA. POAMO, AOM 22

3A0 «B Mype HayKn»

PacuetHbIn cyet 40702810100120000141
B OAO «BHeLTopréaHk» . Mocksa BMK 044525187
KoppeCnoHAEHTCKMM cYeT 30101810700000000187

MHH 7709536556; KM 770901001

dammang, N.0., aApPEC NACTEALLLMKO

Bua naarexxa Aata Cymma

MoANMCKA HA SKYPHAA
«B MUpe Haykm»

[AQTEABLLMK

3A0 «B mupe HayKm»

PacueTHbIn cyet 40702810100120000141
B OAO «BHelTopréaHKk» r. Mocksa B/IK 044525187
KoppecnoHaeHTCKMIA cyet 30101810700000000187

VHH 7709536556; KM 770901001

Gammnang, N.0., aApeC NACTEABLLMKO

Bua naatexxa Aata Cymma

MoARCKA HO YKYPHAA
«B Mupe HayKkm»

[AQTEABLLMK
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POCCMNCKWA HOBbIA YHUBEPCUTET

HAWE OGPA3S0OBAHVE
- NYTb K YCNEWHOW
= KAPLEPE

MakyAbTeThl:

___—__-_—__\—-

IOPUANHECKIAA
(OHaHCOBO-3KOHOMHECKIIA

COLIMAALHO-KYASTYPHOMD CepBIACa W TypraMa

BTOPOro BLICLLEro 0bpa3oBaHUS
NCYXOAQT U A MeAarorkiA

NH(POPMBELIMOHHBIX CUCTEeM

= WHOCTPEHHLIX S13LIKOB
1 KOMMbIOTEePHLIX TEXHOAOI

N MEXKKYABTYPHOM KOMMYHIKELIAN

OTcpo4ka oT npu3kisa
Ha BOEHHYIO CAY>KDY

e ——

WWW.rosnou.ru ANAS NALL ODYH3IOLUMXCS N0 QYHOIA

(hOpPME B YHUBEDCTTETE 1N KOMELAKE

yA. Paavo, Aom 22

Mpoe3a: meTpo «baymaHckasy, TM. N'37, 45, 50,

AOQ OCTaHOBKK «A\ethopToBCKas HabepexHas»

MEeTpO «Kypckass, TM. N°24, - Tea.: (095) 105-0388, 244-8080

AOQ OCT3HOBKM «NetopToBCKas HabepeXHas»



