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Yanppawekap Jxowm Y
B HO8bLX KOMNAKIMHBIX YCKOPUMENAX INeMEHIMAapHble Yacmullb
HakKanausamnsb KOJIOCCAbHYIO dHepaUulo, CKOb35s1 HA epeﬁHﬂx U

-
MMMYHOJIOI s

3ArAAJOYHbIE MMMYHHBIE
O3aHuen A3Buc J
H3yueHue UMMYHHBIX CUHANCO8 NO38 NO-HOBOMY B3
HA Npouecc cO30aHUSL UHGHOPMAUUOHHBIX cemeti, ¢ NOMOWbK
KOMOPBbLX UMMYHHAS cucmema 3auiiidem Haul Op2aHuU3M.
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OKEAHONorus
LYHAMW: BOJIHA NMEPEMEH

Apuk lMamct, Bacunuit TutoB n Koctac CuHonakuc
Tpaecedus, npousoweduias 8 HHOutickom okeaHe 8 dekabpe 2004 2,
3acmasujia no-Hoso. B832/IIHYIMb HA npo611emy MDHuTqupqua ‘
3emiempsiceHu

bi OPNIEAH

Ecau cicoj LLIEeHUSL YPOBHSL OKeaHa COXPAHUMCS,
Humemcs Ha 0,3-0,9 m. Cmo2ym
aFcumert blx patioHos obecnevums cebe be

IE TEXHOJIOI UK
3HABAHU

Mapu Ctukc
Cneu_,ua}lbubve cel asmomamnos
oUULLAM 02POMI FOIMEepHbLLX BUPYCOB.

BUOTEXHONOIr AR
XO3SAEBA XXU3HU

Mapu Ctuke
Bonpeku onaceHusim, namenmosatue monexyi JIHK noka He cmajo mopmo3om
Ha nymu 6uomeduyuHckux uccredosarutl. OOHaAKo xyouwee, 803MOHCHO, Bnepedul.

rEOrPA®USA .
AMNOXA 3KCTPEMAJIBHbIX 3ATOMJIEHNA

Amutpuii Muctopos
HacmynneHue Hos8otl anoxu 3amonieHutl Mogcem cmams mpazeoueti 015t CoOBpeMEeHHUKOS.
B ymettieHue MOi#CHO cka3amy, Ymo cetdac He Habioddemcest CMoJlb UHMEeHCUBHO20
masHus 16008 U 8eUHOUL Mep3nomsl, kak 16-10 meic. iem Ha3ao.
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PA3[EJIbI:

OT PEAAKLN
NMPOTUBOPAKOBASA BAKUMHA

50, 100, 150 JIET TOMY HA3A[Q

HOBOCTU, ®AKTbl, KOMMEHTAPUA

W Baktepun 1 nekapctea

M NnaHeTapHbIf cTpecc

B Kak «peaHMmypoBaTb» WHCYNIMHMNPOAYLMPYIOLLNE KNeTKN
B KpeguTHble KapTbl 1 6aHKpOTCTBA

B MeHbLue MYX4YMH — BbILLE MPECTYMNHOCTb

M Env nu aBcTpanonutekn MOnsoCKoB?

nPO®UIb
KOraA APOXWUT 3EMJIA

Oasug Onnen

Ceticmonoe u HayuHwlil compydHuk Ieonoesuueckotl cnayaicool
ynpasneHus CIIIA Jlrocu [[scoHe 3Haem, KaK Ycnokourms
00ULeCMBEeHHOCMb U CHSUMb HANPSiCEHUE, 8bI3BAHHOE
cmpaxom neped NPUPOOHLLMU Kamacmpoghamu.

OYEBUAHOE — HEBEPOSITHOE
BECE[lbl C PAPAOHAMU

Enusaeeta Boraguct

POCCLLHHe, genuKue obumentl BCeB03MONCHBLX (XOHCOSHUIL
3a mpu mMopsv, NPoMopuAlL 0OPONHCKY 8 3eMaU PapaoHOs
ewe s IX 8.

OB30Pbl:

KHUXXHOE OBO3PEHUE

B mupe nayku [09] mai 2006



LINDA STANNARD UCT/Photo Researchers, Inc.

OT PEJIAKLHHN

apMaKOJIOTUA OTHOCUTCHA

K 4YHUCJy HayK, pa3BUBalo-

IIUXCA HEe CKAaYKooOpasHo,
annaHoMepHo. Kakoi-HuGY/1b HOBBIN
aHTHUJENPECCAHT UM Ipenapar, Io-
HUKAIONUU X0JIeCTEepUH, JUIIb He-
HaMHOTO IIPEBOCXOAAT CBOUX IPe/I-
IIECTBEHHUKOB 110 9 PEeKTUBHOCTH.
Jlpyroe geno — BaKIMHBL. MaccoBas
BaKIMHAIUA HACEJIEeHUA, CKaAKeEM,
OT IIOJIMOMHUEIHNTA UJIH dNUAEeMHUYe-
CKOro IIapaTuTa cepbe3HbIM 00pa3oM
M3MEHUJIA ITOJI0KEHUE eI B MeUIIU-
HE U Jla’ke NpUBejJa K UCKOPEHEHUIO
HEKOTOPBIX MH(PEKIIMOHHBIX 3aboJie-
BaHUH. Tak, BUPYC HATyPaJIbHOMN OCITBI
CEeToAHA HAJEeXKHO yIIpATaH B oxpa-
HAEMBIX MOPO3UJbHBIX KaMepax B
Poccun u B xpanuauinax lieHTpoB 110
KOHTPOJIIO 3a pacIIpoCTpaHEHUEM 3a-
6oJeBaHUM M UX NPeJOTBpaIeHUIO
(CDC) B AtnanTe (CLLIA).

CerogHdA co3faTenad BaKIUH CTOAT
Ha IIOpoTre HOBOT'O NPOphIBA. YIpaB-
JIEHHE T10 KOHTPOJIO 3a Ka4eCTBOM
NHUIIEBBIX NPOAYKTOB, MeJHUKaMEH-
TOB U KOCMeTH4YecKux cpeicts CILIA
(FDA) ye roToBO BbIAATh pa3pelie-
HHE Ha NPUMEHEHHUE JBYX BaKIUH
rKomnaHuam Merk u GlaxoSmithKline.
KinHu4deckne ucnbITaHUA MOKa3aln
uXx 3P PEeKTUBHOCTD B IIpeloTBpalie-
HUU NHQUIIUPOBAHUA Y€JI0BEKA ABY-
MA TUIIaMU nanuiiaoMmasupyca (HPV),
OTBEeTCTBEHHBIMU 3a 70% ciayuaeB
BO3HUKHOBEHUS paKa IIeHKU MaTKU.
B CIIIA exerogHo perucTpupyeTcs

[IPOTHBOPAKOBAS

710 10 TeIC. HOBBIX CJIy4YaeB BO3HUK-
HOBEHUA MHBA3UBHOTO paKa IIeHKH
MaTKH, a IOru6aoT OT HEro KamIbIi
IO/ OKOJIO 4 THIC. JKEHIIIUH.

OpraHbl 3lpaBOOXPaHEHUSA TOJIK-
HBI OBITh TOTOBBI K IIOSBJIEHHUIO HOBO-
I'o0 MOIITHOTO Cpe/icTBA G0PHOBI C 9TUM
ornacHbIM 3ab6oseBanueM. Heo6xogmumo
y6ex/1aTh MUJUIMOHBI POJUTEEH, 4YTO-
6Bl OHU JlaJIU coTJIacye Ha BaKI[MHa-
IIMIO CBOMX Ya/ IIPOTUB BUpYyca, nepe-
Jarolerocs MoJoBbIM ITIyTeM. MHorue
3apamxarTca HPV, 6yay4du erge co-
BCEM IOHBIMU.

Jlydmie Bcero NpoBOAUTH BaKI[U-
HAIUIO 10 JOCTHUIKEHU A I10JIOBOH 3pe-
jocTH, B Bo3pacte 10-12 seT, korga
BEpPOATHOCTH IOJIOBOTO KOHTAKTa
MHWHHMaJbHa U Bpayld COCTABJIAIOT
IJIaH TOBTOPHON BaKIMHAIIUU IIPO-
THUB BETPAHON OCIBI, KOPU U APYTUX
6ose3Hell. BaknuHa dupmbl Merk
3¢pPeKTUBHA TaKKe B OTHOIIEHUHU
ABYX APYTUX BUJOB HPV, OTBETCTBEH-
HBIX 3a o6pa3oBaHUe Pa3HOI'o pojaa
60poZlaBOK HA TeHUTaIuAX. Ee meie-
co06pa3HO HUCIOJb30BATh A BaK-
IIMHAIIUU He TOJIbKO J€BOYEK, HO U
MaJb4UKOB.

BaknunHanusa oqfuHHaAATAIETHUX
IIOJIPOCTKOB IIPOTUB OoJIe3HEH, Iepe-
JAIOIIUXCHA MOJIOBBIM MMyTEM, — JeJI0
nenukaTtHoe. 13 513 onpomeHHBIX
Bpayed NpUMeEPHO IIOJOBUHA I10JIA-
raeT, YTO POAUTEIU BPAJ JIU NOUAYT
Ha 3T0. MHOTHE MPOCTO HE YBEPEHBI
B 6€30I1aCHOCTH IPUBUBKH.

BakIlUHa

ManunnomasupycHas UHdekLuma — ogHa
M3 OCHOBHbIX NPUYMH BOZHUKHOBEHUS paka
LUIEeNKM MaTKu

KoHCyJIbTaTUBHBIN KOMUTET 110 UM-
myHuU3anuu npu CDC, KOTOPBIN co-
CTaBJAET IepeYyeHb PEKOMEHJOBAHHBIX
BaKIIUH, 00d3aH BCAYECKHU CITOCOO6-
CTBOBATh ITPOJBUIKEHUIO BAKIIUH IIPO-
TUB HPV 110cjie TOro, Kak OHU I10J1y4aT
«106po». OpraHaM 3paBOOXpPaHEHUS
¥ KOMIAHUAM-U3rOTOBUTEIAM HY¥KHO
OPOBECTH MacCHITAaGHYI NPOCBETH-
TeJbCKYI0 paborty. IIpexae Bcero, He-
06xonMOo y6equTh HaceJleHHUe B TOM,
4YTO BaKIUMHauda npotus HPV xKus-
HEHHO Heo0XoArMa, U KaKIbIU IO pO-
CTOK 0643aTeJIbHO JOJIKEH IIPOUTH 9Ty

IIpoLeay Y.

B mupe wayku [03] mai 2006



a0, 100, 130 RET TOMY HA3AQ

BpoxnaeHHoe noBepeHue m 3emnetpsiceHne B CaH-®paHUMCKO m CTPUXHUHOBbBIE YNIUKHK

MAW 1956

3AMPOrPAMMUPOBAHHbBIN MO3T. (HacKolbKO CHIBHO
IoBeJleHUe CBA3AaHO C HACJeACTBEHHOCThIO? Hanmpumep,
HU3IINE IT03BOHOYHBIE C POKACHUA HaJleJeHbl MHOIMMU
acleKTaMM 3pUTEIbHOI0 BOCIIPUATHSA (OIyIIeHUe HallpaB-
JIEHUS, TIOJIOKEHUA B IPOCTPAHCTBE, JBUIKEHUA U T.1.).
Teopus HHCTUHKTOB U HaCJIeJOBAHUA 0COGEHHOCTEH IToBe-
JIeHUd cTajla 3aMaH4uBee, 4yeM 15 y1eT Hasaj, Korja y Hac
He ObLIIO0 IPOYHOU 6a3bl VI 00'bACHEHUA OpPraHU3alluN
BPOIK/IEHHOI'0 MoBeleHus. Kamaoe :KUNBOTHOE ITOABJIAETCA
Ha CBET C YHACJIeJOBAaHHBIMH YepPTAMH IIOBEJEHUA CBOET0
BHUJla, KOTOpPBIE, KAK U OHUOJIOTUYECKOEe CTPOEHUE, SABJfA-
IOTCSA IPOAYKTOM dBoonum» — Pomxkep YoiakoTT Crieppu
(B 1981 r. Crieppu crtan jaypearoM HoGesieBCKoM npeMuu
110 GU3UOJIOTUU U METUIIHE — IIPUM. Pes.).

NMPOBEPKA HA NOAJIbBHOCTb. B nponuioMm rogy npesu-
JEeHT dUW3eHxayap HOIpocua npesugeHTa HanmuonaabHoMU
axkagemuu Hayk CIIIA Jletiu BpoHka onpeAeaInThb, CTOUT
I pa3pelniaTh Y4eHbIM, OOBUHAEMBIM B HEJIOAJIBHOCTH,
BECTU HECEKPETHBIE HCCIeJloBaHUA, GUHaAHCUPYyEeMbIe
IIPaBUTEJIBCTBOM. BoariiaBisgeMblii BpOHKOM KOMUTET I10-
CTAHOBMWJI, YTO O HAYYHOH JEATEJIbHOCTH CJIeNyeT CYJUTh
MCKJIIOUUTEJIbHO I10 €€ pe3yJIbTaTaM: CPEACTBO A1 JeYeHUA
PaKOBBIX 3a00I€eBAHUH «HE CTAHET IS YeJI0BeYeCTBa MEeHee
LIEHHBIM HU3-3a TOTO, YTO ero pa3paboTaa KOMMYHHUCT”.

MAWU 1906

NMOCNEACTBUA TPAFEAWWN. B uctopuu He 65110 Gosee
JKaJIKoro 3peuina, yeM 200 ThIC. 060pBaHHBIX, 6E3OMHBIX
utesnet CaH-PpaHIUCKO, 6€CCUIBHO HAGIIOAAINX
¢ amduTeaTpa OKpYKAOIINX XOJIMOB, KaK C JULA 3€eMJIN
ucyesaeT UX poaHoi ropox! Cetiuyac He Bpems 1A rmadoc-
HBIX pedel, OJJHAKO HaIll paccKkas 6y/1e T HEIIOJIHBIM Ge3 yI10-
MUHAHUS O BOJIHE UICTUHHOTO BEJTUKO/Y NS, XJIbIHYBIIEH
Ha [IOCTPAaJaBIINX U3 BCEX YTOJIKOB CTpaHbl. KamuraaucTel
u pabouue, JKeJe3HOAOPOKHUKH U ITPOMBIIILJIEHHUKH, /[y XO-
BEHCTBO U TBOPYECKAsA UHTEJUIUTEHIUSA APYKHO IIPOTAHY-
JIV PYKY IIOMOIIA: B PA30PEHHBIN FOPO/T CTEKAIOTCS BATOHBI
C IIPOJIYKTAMH U ITPeIMETAMH IIEPBOM HEOOXOAUMOCTH.

BOWHA U BOJIE3HW. Tlociequue ABa CTONETUS BO BpeMsA
MPOJOKUTENbHBIX BOMH OT PAa3JIMYHBIX GOJIe3HEN yMU-
pajo BYeTBepO GOJIbIIIE COJIIAT, YeM OT GOEBBIX PAHEHUM.
HNHTEepeCHO CPaBHUTh 9THU IU(PHI CO CTATUCTUKOM, COGpaH-
HOM SITTOHCKOM apMuel B MaHbYIKY pUH, T/ie Ha KaK/I0T0 COJI-
JaTa, CKOHYABIIETrOCs OT HEJyTa, IPUXOJUIOCH B CPETHEM

3emMnemMepHbI MIHCTPYMEHT BMECTO CTapoMOAHOM uenu, 1856 1.

YETBEPO OrUOIINX Ha IToJIe 6paHI/I. CTos1b BOEeYaTIAAI0IIHe
pe3yabpTaThl 00'BSICHAIOTCS BBICOKUM YPOBHEM T'MT'HE€HBI U
CaHUTAPUU B AIIOHCKUX BOMCKax, a TaKKe 00s13aTeIbHBIM
IIPOBEACHUEM TIIATECJIIbHBIX 6aKTepI/IOJIOrI/I‘{eCKI/IX HcCcaena0-
BaHUU MTUThEBOU BOJBI HA ITO3UIUAX.

MAWU 1856

OPYAUE TONOIPA®A. Ha nirocTpaninu n3obpaeHo Ho-
BO€ 3eMJIeMEpHOe yCcTpoiicTBO. CIlenuaJIbHbII MEXaHU3M
coenuHsAET GOJIBIINE KoJIeca C U3MEPUTEIbHBIMU AUCKA-
MU, PACIIOJIOKEHHBIMHU Ha py4YKe. 3eMJyIeMep IPOCTO KaTUT
HHCTPYMEHT Ilepes coGoil U y3HaAeT IPOUAeHHOE PAacCTOsA-
HUe. B pesynbraTe yraeTcsa COKOHOMHUTD BpeMs U JOGUThCSA
GoJIbIIIell TOYHOCTH, T.K. 0OTIaAaeT HEOGX0AUMOCTD UCIOJIb-
30BaTh MEPHYIO I€IIb ¥ TPOBOJUTH MHOMKECTBO U3MEPEHUH,
COIIPOBOIKIAIOIIUXCH ITIOCTOAHHBIMU IIepecyeTaMi U KOp-
PEKTHUPOBKAMMU.

K CBEAEHWIO NPECTYNHWKOB. KoppecroHIeHT ra3eThl
Medical Times nuieT: (lepcT Hayku ykKas3aJj Ha BbISIBJIE-
HHe YOUNIBI C TIOMOIIBIO CTPUXHUHA U HE OCTAaBHJI €My HU
KaIlIM Hajaexapl. Kpynuia 6eoro nopouka, u3-3a KoTo-
poro xepTBa JoKHA OblIa TUXO0 COMTH B MOTHILY, BOIIPEKU
NPEeCTYNHBIM OKHUAAHUAM BbI3bIBajla HEUCTOBBIE CYJ0PO-
ru. Ero eBa 3aMeTHas YacTUYKa, OOHApYyKeHHAad Ha KOMKe
yburoro, rocJe psaja XMMUYEeCKUX aHAJIU30B 3acusdia ap-
KHUMH paJy#HHBIMHU KOJIbIIaMID.

B mupe wayku [03] mai 2006
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COBLITHS, ®AKTbI, KOMMEHTAPHH

bakmepuu u nekapcmsa: sro ux casswisar?

B npomiom rony ydeHsle ¢papma-
IIeBTUYEeCKON KomnaHuu Pfizer, npo-
BOJISl UCCJIEIOBAHUSA HA KpbIcax, 00-
HapyXKUJIU, 9YTO B MOYE KUBOTHBIX
CyIIeCTBEHHO NMOHUIKEH YPOBEHb
OJJHOTO M3 MeTaboJNUTOB — THIIIY-
poBO¥ KHUCJIOTHI. IIoJONBITHBIE TPHI-
3YHBI OBLJIN BBIPAIlleHbl, KAK 00OBIY-
HO, B BUBapuu B I. Posin (CeBepHasa
KaponuHa), 1 KOHIIeHTpanud TruIiy-
POBOM KMCJIOTHI B UX MOYe€ He JJOKHA
6bLJIA OTIINYATHCA OT TAKOBOH Y KPBIC
M3 IPYTUX I'PYNIL. BEIACHUIOCH, OJTHA-
KO, YTO BCE }KMBOTHBIE, HA KOTOPBIX
NPOBOAMJICA dKCIEPHUMEHT, COAEp-
JKAJNNUCh B OTAEJIBHOM IIOMEIeHUH.
KpoMme Toro, o6HapyKHJIOCh, YTO UX
KuIIevyHad (paopa nMesaa HeOGbIYHBIN
cocTas.

«9TO CTAJIO HACTOAIUM CIOPIPU-
30M», — roBopurt Jlopa Po6ocku (Lora

NPOCTOWN TECT
HA TOKCUYHOCTb

CoBcemM monogoe HanpaBfieHVE B
MeTaboHOMUKE — uccregoBaHue
MeTabonuToB B PU3NONOTNYECKUX
XUAKOCTAX — HayumHaeT HabupaTtb
cuny. B npownom rogy Vimnepckun
konnepx B JIoHAOHE M KOMNaHus
Pfizer nony4nnu naTeHT Ha HOBbIN
BbICOKOTOYHbIV METOJ, ONpeaeneHuns
NoTEHUNanbHOW TOKCUYHOCTU Ne-
KapCTBEHHbIX MpenapaToB: Npexae
4YeM BBOAMUTb JIEKAPCTBO XWBOTHO-
My, MpefnaraeTcs TLaTenbHO Mpo-
aHanM3npoBaTb COCTaB €ro MO4Mu.
Cnoco6 no3BonseT npefckasaTb
TOKCUYHOCTb npenapatoB B 90%
cnyyaeB. Ecnu ygactca pokasatb
NPUMEHUMOCTb TaKoro noaxopa K
YyenoBeKy, To 6e30MacHOCTb Ha3Ha-
YaeMbIX MauneHTam MeguKameHToB
6yfeT rapaHTupoBaHa.

C. Robosky), rmaBHBIH Hay4YHBINU
COTPYAHUK KOMIIaHUU. BMmecTe co
CBOMMM KOJIJIETAMHU OHA HUCCJEAYyeT
MeTaboJIUTHI, cojlepkaluecs B Gu-
3MOJIOTUYECKUX HKUKOCTAX OPraHNU3-
Ma, UCII0JIb3YH CIEKTPOCKOIINYEeCKUe
METO/Ibl 1 METO/T pACIIO3HABAHUSA 00-
pasoB. HoBas o61acTh HAQYyKH — Me-
Tab0OHOMHUKA — 3aHUMAETCH, B 4aCT-
HOCTH, I0160POM OIITUMAJIbHBIX JJIA
KaK/JO0To MaIeHTa JeKapCTBEHHbBIX
cpeacTB. Tak, ¢ ee IOMOIBIO GBI BBI-
fABJIEH OJWH U3 (PpaKTOPOB, OT KOTO-
PBIX 3aBUCHUT JAE€HCTBEHHOCTb MEJU-
KaMEHTO3HOI'0o JiedeHusA. Peuyb uaer
0 cocTaBe KUIIeYHOU MUKPOQIOPHI.

IIpexrioyioxKeHUE O TOM, YTO MUKPO-
OpPraHU3MBbl, OGUTAIOIIME B KUIIIEYHH-
K€, BJIUAIOT Ha COCTOSHUE 3JJ0POBBA
OpraHM3Ma-xXx03sgMHa, JJaBHO BBICKA-
3BIBAJIOCh YUYeHBIMHU. OTHAKO IIPOBe-
PUTH THUIIOTE3y He IPeNCTaBIAIOCH
BO3MOJKHBIM, IIOCKOJBKY OaKTepUH,
nepeaaBasch OT MaTepu K peGeHKy
qepes MUY U TPpU GU3NIECKOM KOH-
TaKTe, aIallITUPOBAHbBI UCKJIIOYUTEIb-
HO K T€M yCJIOBUAM, B KOTOPBIX OHU
HaXOAATCA B KUIIEYHUKE, U He pa3s-
MHOKAIOTCS BHE €To.

Ham kWIIeYHUK HaceJseT OKOJIO
400 pas3HBIX 6aKTepUil, IPU 3TOM
KaK/JAbIH BUJ IIPEJACTABIEH HECKOJb-
KHUMHU IITaMMaMU. K TakoMy BBIBOAY
ydeHble IPUIILIY, IPOAHAJIU3UPOBaB
HYKJIEOTHU/THBIE II0CJIeI0BATEIBHOCTU
I€eHOMOB BBIJIEJIEHHBIX MUKPOOPra-
HHU3MOB. B 1HcCTaJIbHBIX OTAEIAX KU-
IeYHUKA 6GaKTepuu obecrnedyuBaoT
BBICBOOOKAeHUEe 20% cyMMapHOTO
KOJMYeCcTBa KaJOPUH, pacIienaas
caxapa Ha 6oJjiee JerKo ycBauBaeMble
KOMIIOHEHTBI.

CBA3b MEKJY TAMHCTBEHHBIMHU
o6UTaTeNAMU KUIIEeYHUKA YeJoBeKa
U COCTOSIHUEM €ro 3/I0pOBbfA HAYU-
HaeT NPOSACHATHCA TOJbKO ceHyac.
Tak, aBa roga Hasaz [sBujg BuHuoH
(David G. Binion) usa MeguIiumHCKOTO

CTeHKu ABeHaALaTMNEpPCTHON KULLKK
MOKPbITbI CMIOLLIHbIM KOBPOM 6akTepuit
(3eneHbivi yser). KnwevHuk Yenoseka
HacenseT 400 BMAOB MUKPOOPraHNM3MOoB.

KOJIJIe/I’ka B BHCKOHCHHe IoKasall,
qT0o GyTHpAT HATPUA, CUHTE3Upye-
MBIE MUKPOOPTAaHU3MAaMHU, MOMKET
IIOAaBJATH POCT KPOBEHOCHBIX CO-
CY[IOB B CT€HKE KUIIEYHUKA, GJIOKH-
pya COX-2 (bepMeHT, oOTBEeYAIOUIUN
3a pa3BUTHE BOCIAJIUTEIbHBIX IIPO-
neccos). [lanee, o6HAPYKUIOCH, YTO
crienuduyeckuit mramm Escherichia
coli criocob6eH MeTaboJIU3UpPOBaTh TU-
METUJIAPCUH (COeIMHEHMNE MBIIITbAKA)
c 06pa3oBaHUEM TOKCUYHBIX IIPOAYK-
TOB, 00/1a1AI0IINX KAaHIIEPOTeHHBIM
apPerToM.

YueHble U3 KoMOnaHuu Pfizer moka
He HcclleloBaJu MeTaboJIu3M Jie-
KapCTBEHHBIX BEIECTB y CBOUX He-
OGBIYHBIX ITOAONBITHBIX KPBIC, OHAKO
oOHapyKEeHHbI MU (PEHOMEH OoTYa-
CTH OO'BACHAET, IOYEMY pe3yabTa-
ThI UCIIBITAHUH Ha OJUHAKOBBIX, Ha
NepBBIN B3IVIAJ, }KUBOTHBIX MHOTAA
CYIIIeCTBEHHO Pa3IU4aloTCA.

B mupe wayku [03] mai 2006
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COBLITHS, ®AKTbI, KOMMEHTAPHH

B ToM, 4TO Ie¥iCTBEHHOCTH Me-
JAUKaMEHTO3HOTO JIEYeHUs 3aBU-
CHUT OT KUILIEYHOU (JIOPHI, YBEPEH
U OAUH U3 «OTIIOB-OCHOBaTeJael»
metaboHomMuku J:xepemu Hukos-
coH (Jeremy K. Nicholson) us Nwm-
IepCcKoro Koyuteaxa B Jloaone. OH
CYHUTAET, YTO UBMEHEHHSA B MeTa-
60M3Me ONpeieIII0TCA BHEIITHU-
MU paKToOpaMHu. DTO MOTYT OBITh
cTpecc, HeOOBIYHBIN COCTAB KU-
nievyHoH uiopsl U T.4. Tak, MHOTHE
MHUKPOOPraHU3Mbl CHHTE3UPYIOT
COeIUHEHUs, KOTOPbIe aKTUBUPY-
0T GEpPMEHTHI, OTBETCTBEHHBIE 3a
IPOLIECCHI IETOKCUKAIIUY B IIeve-
HU, a pAg MeTaboJIUTOB MUKPOO-
HOT'O IIPOUCXOMKJAEHUA ABIAETCA
HeIIpEeMEeHHBIM YYaCTHUKOM 00-
MeHa BEIIIeCTB y YeJoBeKa.

Mukpodiopa MOMKET ObITh OT-
BETCTBEHHA 3a HNpeBpallleHue
HEKOTOPHIX JIEKapCTBEHHBIX Be-
mecTB (HanpuMep, PoPeKOKCH-
6a, IPOTUBOBOCHAJIUTEIBHOI'O U
06e360IMBAIOIIEr0 CpeACcTBa, U3-
BECTHOTO I10J] Ha3BaHUEeM Vioxx)
B TOKCHUHBI, OUeHb BpeJHbIe A
cepAedyHON MBIIIIbl. OQHAKO,
no ciaoBaM HukojicoHa, cerogHsa
HUHAUBUAYAJIbHbIE 0COGEHHOCTU
MeTabosmuamMa JeKapCTBEHHBIX
BEIeCTB CBA3BIBAIOT B IIEPBYIO
oyepeb C YUCTO T€HETUYECKUMU
dakTOpaMu, a He CO CIIeIU(UKON
HMX B3aUMOJEHCTBHUA ¢ paKTOpaMUu
OKPYIKAIOIIEH Cpe/ibl.

B ninanbsl HuKojcoHa BXOOUT CO-
3/laHue HOBOM BETBU METaGOHOMU-
KU, OCHOBAHHOU Ha IMOCTPOEHUU
MeTaboIndYecKuX npoduiei, 94To
II03BOJIUT 3apaHee IpPeJIBUIETh
BO3MOKHOe 00pa3oBaHUe TOKCHY-
HBIX BEIIECTB U IPOCIEUTDh Iy TU
ux ob6pasoBaHusa. OLHAKO 3aBeT-

BULE [JA3 0 nuwesbix BonoKHAX

Cy1iecTBYeT JIU CBA3b MEKIY IIOTPe-
6GJIeHUeM ITUIIEeBbIX BOJIOKOH U 3a60J1e-
Bae€MOCTBIO PAKOM TOJICTOU M IPAMOU
KUIIKU? [T0 JaHHBIM MHOTOYHCJIEHHBIX
HCCJIEIOBAHUY, KIeTYaTKa 3al[UIIaeT
TOJICTYIO U IIPAMYIO KHIIIKY OT paka,
He BJIHUAET Ha er'0 BOSBHUKHOBEHUE NN
Jlaske MOBBIIIAeT PUCK 3a6oJieBaHUA.
B marepuase, ony6JIMKOBAHHOM B Jie-
KaGpbCKOM HOMepe KypHaJa Journal
of the American Medical Association,
06061IeHbl pe3yJbTaThl 13 uccieno-
BaHUM, B KOTOPBIX HA NPOTAKEHUU
20 et HabAOgAAUCh 725 THIC. YeJIo-
Bek. X0TA aBTOpaM COOOIIeHUusA He
YaJIOCh YYECThb BJIMUSAHUE HEKOTOPBIX
0CcOGEeHHOCTEeH AUeThl UCIBITYEeMbIX
Ha NOJy4YeHHBbIe Pe3yJbTaThl, OBIIO
0OHApPYKEHO, UTO y JIOJeH, ImoTpe-
61ABIMINX HauMeHbIlee (MeHee 10 r
B JIEHb) KOJIMYECTBO BOJIOKOH, OTMe-
4aJjics MOBBIIIEHHBIM PUCK paka ToJ-
CTOM M IPAMOM KUIIKU. [loslyYeHHbIe
JaHHBbIE€ 3aCTABJAIOT IIPEAIloIaraTh,
YTO HE3HAYUTEJbHBIM CHUKEHUEM

PUCEKaA parKa HpﬂMOfI KUMKW UCIBITY-
eMble ObLIN 06s3aHBI IIUINEBBIM BO-
JIOKHaM, BXOAAIINM B COCTaB KpPpyIl U
IIEJIbHOIO 3€pHAa, HO HE BOJIOKHAaM, CO-
JepiKalirMcs B oBoIllax U ppyKTax.
Ox. P. Muuken

mnAETAPHbI G

B cBoeMm exxerogHoMm otdyeTte «Co-
ctognue mupa B 2005 r.» Worldwatch
Institute ynenssieT OCHOBHOE BHUMaA-
Hue Kurtarmo u Uaauu. CIIA cerogHs
HO-TIPeKHEMY JUAUPYIOT 10 UCIIOJIb-
30BaHUIO NPUPOJHBIX PECYypPCOB Ha

BGC

AYUIy HAaCeJIEHUs, HO €CJIU I10 9TOMY
HmoKa3aTeso UX AOTOHAT Kuraw u
WHauda, 114 nogaep:raHusa dKOHOMUK
9TUX ABYX CTpaH NOTpebyoTcA Npu-
poIHBIE pecypchl BTOPOU IJIaHETHI
3eMJid.

Hasa medTra HukosicoHa — nmocTpo- Banosoi BHyTpeHHMi
€HUe CHUCTeMBbI MHTEeTPAIluy TAKUX NPOAYKT Ha AyLuy HaceneHus (B $) 4600 2500 26900 | 29400 | 40100
JAUCHUIIIINH, KAK IPOTEOMUKA, ST R AT o oo vs 5
TPAHCKPUIITOMHUKA U IPyTHE «OMU- (B 6appensx Ha ayLwly HaceneHus) ’ ’ B - ’
KW», KOTOpad IIOMOJKET CO3/1aTh
MoTtpebneHne 3epHa B 2005 1. 292 173 561 354 918
IOJIHYI0 KAapTUHY (pU3UOJIoruYe- (B K Ha myLly HaceneHus)
CKOTo AeHCTBUA JIEKAapCTBEHHBIX MAowWaam ¢ BbICOKOM
[IpernapaTos. 6MOMIOrM4ecKoii NPOyKTUBHOCTLIO 1,6 0,8 47 48 97
(B ra Ha gyLy HaceneHus)
lynoxaH CunHxa
B mupe wayku [03] mai 2006 1
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L0303 cesa cam

NHcynnHnpogyum-
pytoLLne KNeTKU nog-
XXenyoo4Hom xenesbl,
pas3pyLleHHble Y 60S1b-
HbIX oMabeTom, MOXHO
«peaHNMNpPoBaTb».

B 2000 r. Bpauu u3 YHUBepCUTeTa
Anb6epTrl B 9amoHTe (KaHana) co-
o61MIM 06 YCIIeITHON TpaHCIIaHTa-
MU OCTPOBKOBOM TKaHU IIOJIKEIY-
JOYHOM 3Keyie3bl O0JbHBIM AUAaGeTOM.
IlepecaskeHHBbIE OCTPOBKHU CEKPETHU-
POBaJIM MHCYJIUH B HEOOGXOJUMOM KO-
JINYECTBE B HY:KHOE BpeMs 1 06ecIiedn-
BaJIM KOHTPOJIb YPOBHSA caxapa B KPOBU
HaMHOTO TOYHee, YeM 9TO JeJIaIy JII0-
6ble pyrue Iperaparsl, B TOM YHCJIe
HHCYIUH. HO OCTPOBKOBYIO TKaHb /I
TPaHCIIAHTAIIMH MOMKHO IOJIYYHUTh
TOJIBKO OT JJOHOPOB, @ MX BCerja Heslo-
cTaer.

CeropHsa Apyras rpynna MeJIUKOB,
Bo3rjasisemMas AjlekcoM PaGuHOBU-
geM (Alex Rabinovitch), HamepeBaeTcs
CTUMYJIMPOBATh K 00pa3oBaHUIO 6eTa-
KJIETOK, IPOAYIUPYIOINUX UHCYJINH,

OcTpoBKOBbIE 6eTa-KNeTKN (3e/1eHbIN

U1 opaHXeBblii yBeTa) NopXenyao4Hon
Xenesbl, BblpabaTblBatoLLMe UHCYSINH, pas-
pywatoTtcsa npu guabete | Tuna. MNpouecc
o6pa3oBaHnsi HOBbIX 6eTa-K1eTOK MOXHO
MHMLMUPOBATL C NMOMOLLbIO (hakTOpoB pocTa.

MO/KETYIOYHYIO Keae3y 60JIBbHOTO,
HCIIONIB3YS I 9TOro (haKkTopbl pocTa.
O6 ogHOM ciiy4yae IpuMeHeHUs dak-
TOPOB POCTA /IS CXOAHBIX LiesIel yiKe
HM3BECTHO: 9TO YCKOPEHUe IIpoliecca 06-
pa3oBaHUA SPUTPOIMTOB C IOMOIIBIO
spuTporosTuHa. OJHAKO B HAIIIEM CJIy-
Jae pedb U/IeT He 06 YCKOPEHUH IIPO-
Iecca, a 0 ero 3aIllycke II0CJIe ITOJTHOU
OCTAHOBKH.

IIpu guabete I Tuna (MHCYJIMHO3a-
BHCHMOM) IIPOMCXOJUT ay TOUMMYHHOE
nsbupareabHOe pa3pylleHue IMOYTHU
BceX GeTa-KJIeTOK. JIUIb HeGoJIbIIoe
UX YHUCJIO HPOJOJINKAET OTIIOYKOBBI-
BaTbhCA OT CHUCTEMBI IIPOTOKOB IIOJ-
JKEJIyJOYHON KeJIe3bl, BOCIIPOU3BOASA
TOT IPOILECC, C IOMOIIBI0 KOTOPOI'O
B HOpMe 06pa3yloTcs OCTPOBKOBBIE
KJIETKU. Jlo/iroe Bpems y4eHble paccMa-
TPUBAJM IOYKYIOIMHECH KJIETKU KAk
XJIaM, OT KOTOPOTO HYKHO OYHUCTUTH
OCTPOBKOBYIO TKaHb, IIpeJIHA3HAYEH-
HYIO JJ18 TpaHCIaHTanuu. OJHaKO
B IIOCJIe/ITHEE BPEMS OHU CKJIIOHAIOTCA K
TOMY, YTO 9TO BOBCE HeE XJIaM, a YUCTOe
30JI0TO.

«XUpypru yTBEpPKAAIOT, YTO HAU-
JydIlive pe3yJbTaThl II0JyYamTCsd
IIpY TPAHCIJIAHTAIIMM TKAaHEH, «3a-
I'PA3HEHHBIX» YIIOMAHYTHIMHU KJIETKA-
MU. «3a4eM HYKHBI O0JIbHOMY 4yiKHe
KJIETKH, €CJIU B €T0 IIOJIKETyJOUHONU
JKeJie3e 00pas3yloTcs TaKkue ke, IIyCTh
1 B OYEHb MaJIOM KOJIHYeCTBe?» —
cupammnBaeT PabuHoBHY. TOYHOTrO OT-
BeTa Ha 9TOT BOIIPOC YYEHBIN HE 3HAET,
HO JIyMaeT, YTO OHU HEOOXOAVMBI I
HaJaKVUBaHUA KOHTAKTa C OCTPOBKA-
MU C IIeJIbI0 06pa3oBaHMs 1IN 06paT-
HOM CBA3U.

M3 Bcex BO3MOMKHBIX (GAKTOPOB
pocta PabuHOBUY BeIOpas ABa: ra-
CTPHUH, CEKPETUPYEMBIH B KeJIyAKe,
u ¢paxTop pocra snugepmuca (OPI).
CBUIeTeIbCTBA UX YYACTUA B 06pa3o-
BaHUM 6eTa-KIeTOK ObLIU IOy YeHBI
B 1993 r. CtuBeHoM Bpenjiom (Stephen

Brand) ua F'apBapJCKo¥ MEIUITMHCKON
mkoJybl. OH 0GHAPYIKUJI, YTO Y MBI-
e, HeCyIux MyTalluU, BCJIEICTBHE
KOTOPBIX CHUHTE3UPYIOTCA B U30BITOY-
HBIX KOJIMYeCcTBax 3THU ABa ¢akTopa,
B IO/JKEJIYZIOYHOH JKejIe3€ CONEePIKUT-
cs1 HeOObIYaHO MHOTO 6eTa-KJIETOK.
Pa6uHOBHUY UMUTHUPOBAJT d9PPEKT My-
Talui, BBed o6a pakTopa MOJOIbIT-
HBIM MBIIIIaM. Yepes ABe HeJeJIu [ocye
Hayajia 3KCIIEpUMEHTa KOJIUYEeCTBO
6eTa-KJIETOK Y KUBOTHBIX YBEJIMYHUJIIOCh
BTPOE, YPOBEHb UHCYJINHA — B BOCEMb
pas, a coaep:kaHue caxapa B KPOBU
HOpMaJIN30BaJIOCh. OTHAKO Y I'PBI3YHOB
C 3acTapeJsbIM AUabeToM pe3yabTaThl
OBLIH HE CTOJIb BIIEYATISIOIUMHU: XOTSI
coJiep:kaHUe caxapa B KPOBHU 3HAYU-
TEJIBHO yIIaJIo, }KUBOTHBIE HYKIATINUCH
BO BBEJIEHUU MMMYHOCYIIPECCAHTOB.
IMozaBiieHMEe UMMYHHOU peaKIU CO-
31aeT 6J1aronpUATHBIE YCIOBUSA JJIA
TpPaHCIJIAHTAIIUY, HO MOKET IIPUBO-
JIUTB K IIOBPEHJEHUIO IIEYEHH, II09TOMY
K TaKOMYy CII0co0y 60pbOBI ¢ ArabeToM
MOKHO ITpuberathb, TOJBKO KOI/ia HEeT
apyroro Beixosaa. I[Ipu pereHepamnuu
JKe (maske YaCTHUYHOM) pelraeTcs Ipo-
6iema AedUIUTA TOHOPCKUX TKAHEMH.
Kpowme Toro, oTiajiaeT HeOGXOUMOCTD
B MHTEHCHUBHON UMMYHOTEpaIIUU: CO0-
CTBEHHBIE KJIETKHU HYKHO 3al[UTUTH
TOJIBKO OT ayTOMMMYHHOH peakIuHu,
a IIpU TpaHCIJIAHTAIIUU HEeOOXOIUMO
IIOJIaBUTh UMMYHHYIO CHUCTEMY B lie-
JIOM.

B aBrycte 2005 r. Havyay1ach BTopas
¢dasza KIMHUYECKUX UCOBITAHUN ra-
crpuHa u ®P3. K maro 2006 r. MOKHO
OKUJIaTh PE3yIbTATOB TECTOB Ha 6e3-
OITacCHOCTh U 9PHEKTUBHOCTD. B rpyn-
Oy UCOBITYyeMBIX BXOOAT GOJBbHBIE
nuabeToMm He TOJbKO I, HO u II TuIa.
ITocieqHUN BCTpedyaeTcsa ropaszo 4a-
Ie: J15 Hero He XapaKTepHa ayTOUM-
MyHHasd peaknus, 6eTa-KJIeTKU OIPOLY-
I[UPYIOT UHCYJIUH, HO B HEJIOCTATOYHOM
KOJITYECTBE.

B mupe wayku [03] mai 2006

CNRI/PHOTO RESEARCHERS, INC.
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ITo croBam PabuHOoBUYa, OH OBIJI
OBl OYEHBb paji, eciau Obl B pe3yiabTare
BBeleHUsA (PaKTOpPOB pocTa G60JIbHEIE
nuaberom II Tunma MOTJIN 06XOAUTHCS
6e3 mHCyIMHA, a 60JbHBIE JUa6eTOM
I Tuna npuMeHAJIU ero pe:xe. To ma-
JIoe KOJIMYEeCTBO MHCYJMHA, KOTOpoe
BbIpabaThIBaeT OpraHu3M GOJIBHOTO,
HUrpaeT OTPOMHYIO POJIb, IIOCKOJBKY
6eTa-KJIeTKN KpaliHe YyBCTBUTEIbHBI
K KPAaTKOBPEMEHHOMY ITOBBIIIEHUIO
VI TIOHUKEHUI0 KOHIIEeHTPaIH caxa-
pa B KpoBHU. YeM ToOYHee peryIupyeTcsa
cofiep:raHye caxapa, TeM MeHbIIIe PUCK
Pa3BUTHUSA COCYIUCTBIX NATOJOTHUH U
APYTUX OCJIOXKHEHUM fuabera.

®dunun Pocc

OMNACHOE OXXWBJIEHUE

[acTpuH n hakTop pocta snuaepmumca (PP3) cnocobHbl «peaHMMMpoBaTh» UHCY-
nUHNpoayumpyoLwme 6eta-knetkn. OgHaKo UX NPYMEHeEHNEe COepPXUBAETCS TEM,
4YTO HEN3BECTHO, KaKOe MO60YHOE AENCTBUE OHU MOTYT OKasbiBaTb. Tak, raCTpuH
06Hapy>XMBaETCA B CIeAOBbIX KOMYECTBAX B KPOBU A3BEHHbIX GOJbHbIX, MPU-
HUMaBLUNX 6510KaTOPbl «KUCNOTHOrO Hacoca», cnycta 10 neT. YpoBeHb racTpuHa
B KPOBW MOBbILLIEH Yy BCeX 60MbHbIX C Takon natonornein. OH He JocTuraeT Tex
KOHLEHTPaLWA, B KaKMX MccnefoBaTenn cobupaioTcs ero BBOAUTb, HO BCE Xe
npeBbILLAaeT HOPMY B TPM-NATb pa3. Ecnu npuaeTcs oTkasaTbcs 0T 060MX YyNoMs-
HYTbIX (PaKTOPOB, MOXHO MOMbITATbCA MCMONb30BaTh Apyrue. Kak nokasbsiBaioT
OMbITbl HA XMBOTHbIX, HEKOTOPbIE N3 MHOFOYUCIIEHHbIX (haKTOPOB pocTa ciyxat
naxe 6onee apHeKTUBHLIMM aKTMBaTOpPamMM NpoLiecca o6pa3oBaHns 6eTa-kne-
TOK, 4eM racTpuH n ®P3.

OYEBHOHOE

HEBEPOATHOE

HA KAHAJIE TBLU NO CYBBOTAM B 12:40

nporpamma C.IN. Kanuubli

oYeBoHoOEe-

HEBEPOATHOE

«.0J CKONBKO HamM OTKPLITWIA YyOHbIX
NoToewnT NpoceeLleHsd AyX,

I/l onbiT, ChIH oOLWWMBOK TPpYOHBLIX,

I/1 reHinia, napagokcos apvyr,

1 eny4ain, 6or naoGperTarens...

B mupe nayku [09] mai 2006
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32000bME o oarax

IloaBieHUe KPEAUTHBIX KapT, KOTOPBIE ITOJIYYUIN IIH-
pOKoe pacmpocTpaHeHUe TPUALATh JeT Has3aj, BO3MOMK-
HO, CTaJI0O OJHOM M3 INIaBHBIX NPUYUH 6GaHKpoTcTBa. ITo
MHEHUIo ITpodeccopa npasa [leHCUIBBAaHCKOTO YHUBEP-
cutera [JaBuna Cruina (David Skeel), pemenue, mpuHaToe
BepxoBHBIM cyioM B 1978 ., M03BOJINI0 KOMIIAHUAM-3MU-
TeHTaM 6GaHKOBCKUX KapT yCTaHaBJIMUBATbh JUMHUTHI pac-
YeTOB, UCXO/IA U3 YPOBHS JI0XOJI0OB KUTeJIeH mraTa. YTo6b!
n36exaTh OrPAaHUYEHUN, MHOTHE JIepKaTeId KPeJUTHBIX
KapT 3aperucTpuponBanuck B [lerasape u IOxHoU JlakoTe,
T.K. B 9THX IITaTaX MOKHO OBbLJIO BBOJUTH B obpallleHre
KapThI C GOJIBIINM JUMUTOM JIEHEHKHBIX CPEJCTB JJIf BCEX
KaTeropuii rpakaaH. B pe3yabpTaTe MHOTHE HEIlJIaTeKeCcIo-
co6HBIE aMepUKaHIIbI HE CMOIJIA BOBPEMA ITOIOJIHUTH CBOU
CYeT U OKa3aJIMCh 6AaHKPOTaMHU.

CKUJI cHUTAEeT, YTO 3JIEKTPOHHAA CUCTeMaA TpaT U 3aiiMa
JIeHEeT CHUKaeT MOpaJIbHYI0 OTBETCTBEHHOCTD 3a PacXof0-
BaHUe cpeAcTB. B 1960-e IT. A1 NOoNy4YeHUs KPpeJUTHOU
KapThl 3ae€MIIUK J0JIKEH ObLI JUYHO O6paTUThCA B OAHK,
a celiyac MOKHO IPOCTO HAITPABUTh B 6AHK 3a1IpOC IO 3JI€K-
TPOHHOU nTouTe. Kpome Toro, KOHTPOJIb PACXOA0OBAHUA KJIH-
€HTOM 3a€MHBIX CPE/ICTB CO CTOPOHBI 6aHKa 3aTPy/HEH.

HccnenoBaHus, NpoBeAeHHBIE clieuaJIucTaMu u3s ap-
Bap/ICKOI'0 YyHUBEPCUTETA, IOKa3aJH, 4YTO K 1/4 6aHKPOTCTB

BAHKPOTCTBO U KPEOUT
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McTounuk: Bureau of Economic Analysis and
Administrative Office of U.S Courts. MoTpebu-
TENbCKUIN KPeauT BKNOYAET UMOTEYUHbIA QONT.

HPUBOJUT HEOOXOAMMOCTD OIIAYMBATB JOPOI'OCTOSAIIEE JIe-
JeHHe IIPU Cepbe3HOM 3abojeBaHUU UIu TpaBMe. [loTepsa
pPaboThI TaKKe MOKET CTATh IPUYNHOMN HeIlJIaTex eCcroco6-
HOCTU. KpOoMe TOoro, HUKakK Heslb3s cOpachlBaTh CO CYETOB
yBJIeUYEeHHUE pAAaA JTI0AEU UTOPHBIM OM3HECOM.

ITompaBKHU, BHECEHHBIE B 3aKOHOJlaTeabHble aKThl CIIIA
0 6aHKpOTCTBE OT 1978 I, MpHU3BaHHBIE 0OJEIYUTD YCIOBUA
noramleHus KpeuTa U MOoJydYeHUs HOBOIO, He yIy4dIInIn
cutyanuio. [lo HoOBOMy 3aKOHY, TaK e KaK U 10 CTapoOMy
B COOTBETCTBHUU CO CTATheH 7, HEIJIATEKECIIOCOOHBIN 3a-
€MIIIUK 0CBOOOIKIAAJICA OT 0653aTeIbCTB II0 BO3BPATY Jie-
HEXHBIX CPEJACTB, a IPU HAJIUYUHU pPeaJIbHbIX aKTUBOB B
COOTBETCTBHH CO CTaTbeH 13 MOKHO OBIJI0O BEPHYTH TOJIBKO
4acTh KPeAUTHBIX cpeAcTB. OCHOBHaA Macca A0TKHUKOB
npeanodsa BOCHOJIb30BaThCsA CTaThel 7. 3a IECTh JIET Aek-
CTBHUSA 9TOr0 3aKOHA KOJMYECTBO HEIIATEHECIIOCOOHBIX
aMepHKaHIeB 3HAYUTEJbHO Bo3dpocyo. B 1984 r. BHOBB
GBI BHECEHBI U3MEHEHUA B 3aKOHOJATEeJIbCTBO, HO, KaK
BU/IHO 13 IPUBEIEHHOr0 rpaduKa, KOJM4eCTBO 6AaHKPOTCTB
TIIPOJIOJIZKAJIO PACTH.

B okTs6pe 2005 . BCTYIINII B JIefiCTBHE 3aKOH O IIPeJ0T-
BpallleHNH 3J10ynoTpebieHni B chepe GaHKPOTCTBA U 3a-
myuTe 1Ipas norpeburtesneii. HoOBBIM 3aKOHOJATEIbHBIN aKT
Y#KECTOYMJI TPeOOBAHUSA K 3aeMIIIUKAM U IIPOLEeype IIPo-
BEPKU 6AHKPOTOB IT0 cTaThbe 7. HecMOTps HA 9TU MePHI, 9KC-
nepThl HACTPOEHBI BeCbMa IECCUMHUCTUYHO.

OOMOJIHUTEJIbHASA INTEPATYPA:

m The Impact of the Bankruptcy Reform Act of 1978 on Consumer
Bankruptcy. lan Domowitz and Thomas L. Eovaldi in Journal of
Law and Economics, Vol. 36, No. 2, pages 803—-835; October
1993.

m The Bankruptcy Puzzle. F. H. Buckley and Margaret F. Brinig in
Journal of Legal Studies, Vol. 27, No. 1, pages 187-207; January
1998.

m Why It Pays to File for Bankruptcy: A Critical Look at the
Incentives under U.S. Personal Bankruptcy Law and a Proposal
for Change. Michelle J. White in University of Chicago Law
Review, Vol. 65, pages 685-732; Summer 1998.

m The Fragile Middle Class: American in Debt. Teresa A. Sul-
livan, Elizabeth Warren and Jay Lawrence Westbrook. Yale
University Press, 2000.

m Marketwatch: lliness and Injury as Contributors to Bankruptcy.
David U. Himmelstein, Elizabeth Warren, Deborah Thorne and
Steffi e Woolhandler in Health Affairs (Web exclusive), February
2, 2005. www.healthaffairs.org
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COBLITHS, ®AKTbI, KOMMEHTAPHH

MEHBIUIE MUMXYUH - Bbiue neecTyAHOCT?

YdeHble 3aMETHIN, YTO HAJIMNYHE B 00IIecTBe GOJIBIIOTO
qycJjia MOJIOJABIX MYKYUH MOKET IPUBECTU K COIMATIbHBIM
GecriopsaikaM, C KOTOPBIM CTOJIKHyJIach AMepuka B XX B.
IIpoTUBHUKU TAKOU TEOPUU B CBOIO OYepeb 3aABIAIOT, UTO
AePUIUT My#CKOTO HaceJeHUA TaKKe CTAHOBUTCA IPU-
YUHOU KpHU3Uca.

HenaBuo Mapcua I'yrrenrar (Marcia Guttentag) ua 'ap-
Bap/ckoro yHuBepcutera u Ilon Cekopp (Paul Secord) us
XBIOCTOHCKOTO YHUBEPCUTETA IPOBEIU COIHMOJOTUYECKIEe
HuccaeJoBaHuA, IPeIMETOM KOTOPBIX cTaja JUHAMHUKA 3a-
KJIIOYEHUs GPaKOB U pa3BOJIOB cpeau adppoaMepuKaHCKON
gactu HaceneHus CIIA. VIMeHHO fJaHHasA rpynna UCIbITHI-
BaeT caMbI¥ oCcTpbIf AePUIUT MyKINH. OCHOBBIBAsACh Ha
AeMorpaduyecKUx JaHHBIX, yUeHbIe IIPUIILIN K BBIBOAY, UTO
npeobajlaHue JKEeHIIUH B UCCJIeIyeMOH I'PyIIle He CTUMY-
JINPYeT MYKYHH K BCTYIJIECHHIO B GPaK M BJIOKEHUIO CPEJICTB
B oOpa3oBaHue JeTel. Jlaxe Iociie 3aK/II0YeHns 6paka co-
XpaHAETCsA BbICOKAs BEPOATHOCTb pa3Bojia MU pas/ieiib-
HOT'0 IIPOKUBAHUA YIEHOB ceMbH. CUTyaI U yCyTy6asaeTcsa
OTCYyTCTBUEM IIOCTOAHHOTO UICTOYHUKA JOXO0/I0B Y 60IBIIINH-
CTBa YepHOKO:Kero HacejaeHus Amepuku. Emte B 1960-X 1.
B CEBEPHBIX LITaTaX Hada/Id 3aKpbIBaThcA ¢pabpuku, obe-
cIleduBaBIIINeE JIOAAM IPUIUYHBIE 3apiiaTel. [loTepas pa-
60Ty, MHOTrHe adpoaMepPUKAHIIbI 3aHAINCh KPUMUHAJIBHBIM
6r3HecoM. ITogoGHbIe 9KOHOMUYECKHE ITPOIEeCChI HPUBEIH K
Cepbe3HBIM COIIMAJIbHBIM IIOCJIECTBUAM, B IIEPBYIO 0Yepeb
K IIOJIPBIBY CEMENHBIX yCTOEeB. B pe3ysbTaTe NOsABHJIOCH
6OJIBIIIOE KOJIMYECTBO MaTepe-OANHOYEK, B TOM YHCJIe Ma-
JIOJIETHUX, KOTOPBIE 06142 11 JIUIIb CMY THBIM IIPE/ICTaBIIe-
HUEM O BOCIIUTAHUH IeTel. A MaJIbYUKU U3 HEIIOJTHBIX ceMer
HMMeJIH Topa3/o 60JIbIIle IIIAHCOB II0IIaCTh B KPUMUHAIBHY IO
cpeny. BeIBoAbI yYeHBIX IOATBEPKAAIOTCA JaHHBIMU OIIPO-
ca, mposejieHHoOro B 153 ropopax. Ero pesynbTaThl HOKa3a-
JIM, 4TO IIpeobajaHue JKEeHCKOIo HaceJeHUs CPer YepHO-
KOYKMX aMEpHKaHIEB IPUBOJUT K pa3pyIllIeHUIO CEMbU U
PpOCTY 4mcJia IpaBOHAPYIIIEHUH.

Kak BUJIHO M3 IPUBEJIEHHON JUarpaMMbl, CHUKEHUE KO-
JIMYEeCTBA MYKYHUH CPeIU TEMHOKOXKUX xuTenei CIIA
B 60-x rr. XX B. IIOBJIEKJIO CTPEMHUTEJIBHBIN POCT IIPECTYII-
HOCTU. HaragHbIM NOATBEPAKACHUEM TOMY CIyKaT IToKa3a-
TeJu, IpUBeJIeHHbIe Ha HU:KHEM rpadguke. MHorue Mojoabie
JIIO[IM He yCIeBaJIM 3aBECTH CEMBIO, T. K. CJIYKUJIN B apMUH
WM oTOBhIBAJIM HaKa3aHUe B TIOpbMax. B 1970-e rr. oTme-
qaJIcs KOJIOCCAIBbHBIN POCT KOJIMYECTBA 3aK/II0UYEHHBIX Cpe-
au adppoaMepruKaHIEB B Bo3pacTe oT 20 1o 44 JjeT.

CHUKEHMe IPeCcTYITHOCTH B Hadasie 1990-X I'T. HECKOJIBKO
IIPOTHUBOPEYUT IIPUBEJEHHON Teopuu. Bo3aMoxkHO, yracTesa
JI0OKa3aTh OTCYTCTBHUE CBA3U MEXKAY COOTHOILIIEHHEM II0JIOB B

COOTHOLWEHUE NOJIOB
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o6IiecTBe ¥ yPOBHEM JKU3HU, KOTOPBIA U3MEHUJICA B aMEpHU-
KaHCKUX ropojiax uMeHHO B 1990-e rr. CoKpaTHJIOCh KOJIH-
YeCcTBO IpakJaH, UMEIOIINX OPYKUe, CHU3UJIOCH ToTpebiie-
HUe HAapKOTHUKOB U aJIKOroyid. HapKoOTOpProBIbI OTKA3aJIMCh
OT 'POMKHX Pa360poOK M CTapaJIUCh MEHbIIle IIPHUBJIEKATh
K ce6e BHUMaHue o6miecTBa. CaMbIM IPUATHBIM 00'bsCHE-
HUEM ITIO3UTHUBHBIX IIEPEMEH B COIIIyME MOKET CTaTh U TOT
dakT, 4TO MOJIOIBIE TAPHU U3 6€THBIX KBAPTAJIOB PA3BEPHY-
JIM aKTUBHYI0 60pb0y C HADKOTHUKAMU U PACIIPOCTPaHEHHUEM
CIINa.

Pop>xep Oownn

AONONHUTENIbHASA JINTEPATYPA:

m Too Many Women? The Sex Ratio Question. Marcia Guttentag
and Paul F. Secord. Sage Publications, 1983.

m The Sex Ratio, Family Disruption, and Rates of Violent Crime:
The Paradox of Demographic Structure. Steven F. Messner
and Robert J. Sampson in Social Forces, Vol. 69, No. 3, pages
693-713; March 1991.
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UL gng PAIMBILITENNI

CornacHo HoBOM runoTese, rpomagHblie
MONAPbI U MOLLIHbIE XXeBaTeslbHble MbILULbl
no3BONANN MaCCUBHbIM aBCTpanonutekam
C NerkocCTb pa3rpbi3aTtb PpakoBUHbI
MOJITIOCKOB.

B TeyeHHe NEPBOTO MHJIIMOHA JEeT
CyIlleCTBOBAHUSA HA IJIAHETE JPEB-
HeHIue mpeacTaBuTenu poaga Homo
®uau B Appuke 60k o OOK C IIpejcTa-
BUTEJIEM APYTOH I'PYIIIBI TOMUHUT —
aBCTPAJIOIIUTEKOM MacCUBHBIM. [Ipea-
KU COBPEMEHHBIX JIIOZICH U aBCTpaJso-
IIUTEKN UMEJIH CePhe3HbIe PA3TUINA.

DAKT UJTN APTEDAKT?

Bce o6HapyXeHHble [O cux nop
OCTaHKM MacCUBHbIX aBCTpanonu-
TEKOB ObINMN HAaWAEeHbI B MecTax, roe
KOrfa-To HaXOAUINCh BOJOEMbI U 60-
nota. OTOT haKT BNOJHE cornacyeT-
€S C NPeAnosioXeHneM, YTo aBcTpa-
NIONUTEKN 6bINM NPUCNOCOBEHbI K
NUTaHWIO NPECHOBOAHLIMU Kpabamu
n monntockamun. C opyron CTOPOHbI,
Takoe 06CTOATENIbCTBO MOXHO 06b-
ACHUTb W JIy4YLEeN COXPaHHOCTbIO
OKaMeHenocTeln BO BRaXHbIX Cpe-
pax. Ecnu ocTtaHkM MacCcuBHbIX aB-
CTpanonuTeKkoB 6yAyT HanOeHbI Tam,
rAe HUKOrga He 6b110 HY BOJOEMOB,
HuW 60n0T, runoTesy LLlen6ens MoxHo
c6bpocuTb COo cyeTa.

Y aBCTpaJONUTEKOB, HAIpUMEp,
GBLJIN I'POMAaHbIEe MOJAPHI (KOpPEH-
HBIe 3y0bl), ToJcTad 3y6HasA aMalb U
BBICOKHE KOCTHBIE TPe0HM Ha Yeperie,
K KOTOPBIM KPEIMJINCh MOIIHBIE Ke-
BaTeJbHBbIE MBIIIIEI. [1aJeOHTOI0TU
CYHUTAJIH, YTO BCE DTU IIpUCIIocobire-
HUSA CJIYKHUIU MacCUBHBIM aBCTPAJIO-
NUTEKaM JJI pa3Meb4eHUus rpyb6on
pPacTUTEeIbHOMN TUIIH.

CorylacHO COBpeMEeHHBIM 9KO0JIOTUYe-
CKUM IIpe/ICTaBJIeHUAM, ABa OIU3KO-
POACTBEHHBIX BUJIA KUBOTHBIX MOTYT
JKUTH 60K 0 GOK TOJIBKO B TOM CJIy4ae,
€CJI OHU CUJIBHO Pas3jn4daloTCA CIIO-
cobaMM YTUIU3AIUU JIOKAJIBHBIX UC-
TOYHUKOB KopMa. J[JIg TOro 4TOOHI
00'bACHUTD, KAKUM 00pa3oM IIpesKraMm
JI0eH M aBCTpAJONHUTEKaM yAaBa-
JIOCh TaK JI0JIT0 Y3KUBATHCA Ha OJHOM
TEPPUTOPUH, YUEHBIE ITPEIIOIOKU-
JIY, 4TO npeacTaBuTenu Homo, koTo-
pble 063aBeUCh KPYITHBIM T'OJIOBHBIM
MO3TrOM U HAy4YWJIMCh U3TOTABIUBATH
Opy/ZHs, IEPEeIUIH Ha MACHYIO JUETY, a
aBCTPAJIONIUTEKH IIPEBPATUINCH B Be-
reTapuaHIIEeB.

OpHaKo B IIOCJIE/IHEE BPEeMsA paiuo-
YIVIEPpOAHBIE MCCJIEIOBAHUA BCE yallle
3aCTaBJIAIOT YYE€HBIX COMHEBATBHCHA
B PEAJIBHOCTU TAKOI'0 CIleHApHUA pas-
BUTHUSA aBCTPAJONUTEKOB. 1130TONBI
yriaepoja, cofiepialinuecs B ChbeeH-
HOM JKUBOTHBIM ITHIIE, CO BDEMEHEM
BKJIIOYAIOTCA B COCTAB €ro TKaHeH.
CooTHoOIlIeHHEe HeCcTaOMJIBHOrO U cTa-
6uIBHOTO N30TONOB yriiepoaa (C13/C12)
B 3y06axX MacCHUBHBIX aBCTPAJIONUTEKOB
3HAYUTEJIbHO BBIIIIE, YEM 3TOT IIOKa3a-
TeJIb JOIKEeH ObLI ObI OBITh Y MKUBOT-
HBIX, IUTABIINXCA 10 IPEUMYIIIECTBY
¢dpyKTaMu U opexaMu, HO HUIKE, YeM Y
KUBOTHBIX, KOPMUBIIIMXCA CEMeHaMU
3y1akoB. Takol aKT HaBeJs IIaJI€O0H-
TOJIOTOB HA MBICJ/Ib, YTO aBCTPAJIONH-
TEeKHU ObLIM BCESAJHBIMU CYIIECTBAMM.
IIpaBaa, ¢ 9TUM HUKAK HE BAMKETCHA
aHATOMUSA aBCTPAJIOIUTEKOB.

ITo MHEHHIO MOJIOJIOTO YYEHOI'0 U3
KanudopHuiickoro yHuBepcuTeTa
B Bepknu Anana llleii6ens (Alan B.
Shabel) cTtpoeHue 3y60B 1 yeperna aB-
CTPaJIONHUTEKOB ObLIO IPUCIIOCOOIEHO
HE K pa3MeJb4e€HHIO IPy6GOTro pacTH-
TeJIbHOTO KOpMa, a K pa3rpbl3aHUI0
TBepABIX NaHIIUpell 6eCII03BOHOY-
HBIX JKUBOTHBIX. [1leii6esb oTMeYaer,
YTO XOTSA BOCTOYHASA U IOKHAA YACTU
A¢dpuku Bo BpeMeHa CyIleCTBOBAHU A
TOMHHHU/JT CTAHOBUJIUCH BCE CyIIe U
cyle, OHU, KaK U HbIHE, N3001I0BaIN
BOZl0OEMAaMH U 60JIOTaMH, KUIIIEBIIH-
MU MOJLTIOCKaMH U PAKOOOGPa3HBIMU.

IIpuCMOTPEBIINCH K COBPEMEHHBIM
appUKAaHCKUM MJIEKOIHTAIOIIUM
(kamckoit 6€CKOrOTHOM BBIJIPE U BOJA-
HOMY MaHTyCTYy), 4ell OCHOBHON KOpM
COCTABJIAIOT ITIAHIIUPHBIE JKUBOTHBIE,
Ileti6esrb 0OHAPYIKUJII, YTO UX Yepell
oTIMYaeTCA TAKUMU Ke aHATOMUYe-
CKUMU OCOGEHHOCTSAMH, YTO U Yeperl
MacCHUBHOro aBcTpajonuTrerka. C mo-
MOIIBIO MOIITHOI'O }K€BaTeJbHOTO all-
rapara 3BepH C JIETKOCTBIO pa3rphi3a-
IOT PAKOBUHBI MOJIJIIOCKOB ¥ NAHITUPU
pakoB M KpaboB. A ecJIU MacCUBHBIE
aBCTPAJIONUTEKH JKHUJIU B CHIPBIX U
60JIOTHUCTBIX MECTAX, B IIPOIIECCE 9BO-
JIIOIIUY OHU TOXKE MOTJIM IIePeHTH Ha
NUTaHUEe NaHIUPHBIMU GECII03BO-
HOYHBIMH.

JJI1s1 TPOBEPKU CBOETO IIPEIIOIO0-
weHUd lllefibenb NpoBeJ pajguo-
YyTJEepOAHBIN aHaJN3 KOCTeH BBI-
ApBI, MAHTYCTA U TKAHEH UX KEPTB.
CootHomenue B HuUXx C13/C12 oka3sa-
JIOCh CPABHUMBIM C IIOKa3aTeJIAMHU
MaCCHUBHBIX aBCTPAJIONUTEKOB. A 3TO
3HAYHUT, YTO U3 BCEX CYIIECTBYIOIINX
JOTaJIOK O JUEeTUYECKUX IIPHUCTpa-
CTUAX aBCTPAJIOIIUTEKOB TOJIbBKO €ro
TUIIOTE3a XOPOIIIOo corjacyeTcs ¢ pak-
THUYECKUM MaTepPHUaIoM, UMEIOIIUMCS
B PACIIOPSAMKEHU U I1AJI€OHTOJIOTOB.

KenTt BoHr
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SEMAENENsl B GBJONG

T'eHeTHYeckad BETBb JPEBHUX IIepe-
ceJIeHIIeB M3 3anajgHoN A3UHU, KOTO-
pBle IpUMEpPHO 7,5 THIC. I€T Ha3aJ I0-
3HakKoMunau EBpony c 3demiuenenuem,
npeKpaTujia cBoe cylecTBOBaHHE.
K TakoMy BBIBOJY NPUIILIU HUCCIEI0-
BaTeJIM, U3y4YaBIINEe MUTOXOHAPHU-
anbHylo [THK 24 ckeneToB JpeBHEH-
IINX €eBPONEMCKUX 3eMJIeNallleB,
oOHapyKEeHHBIX B 16 pa3HBIX MecTax
T'epmanuu, ABcTpuu u BeHrpuu. Yue-
HBIE HAJeAJINCh, YTO HacjaeayeMas o
MmarepuHckod nuHuu JITHK Gyner Ha-
IIOMUHATh FeHETUYeCKU I KO/ HbIHEeIII-
HUX uTeaed EBponbl. OTHAKO B HO-
A6pe 2005 . yyeHble COOOIIUIN, YTO
YeTBEePTh U3y YEHHBIX HEOJIMTUYECKUX
CKeJIETOB OTHOcUTCHA K JuHuU Nla, K

KOTOPOH B HACTOAIee BpeMsA IPUHA/-
nexuT auinb 0,2% HaceIeHUsa 3eMJIH.
Ilony4yeHHBIE CIEIIHATUCTAMU pe-
3yJbTaThl MOATBEPHKAAIOT MHEHHE,
YTO COBpPEMEHHBIE €BPONENIbI BEAYT
CBOIO POJIOCJIOBHYIO B OCHOBHOM OT
ajJeoIUTUYECKUX OXOTHUKOB U COOH-
paTeiieil, IPOHUKIINX HAa KOHTUHEHT
40 ThIC. 1€T Ha3a. BnocineacTsuu oHN
Hay4HUJINUCh BO3/EJIBIBATh 3€MJIIO y MU-
IpPaHTOB U3 3ana HOH A3UH, TJIe Cellb-
CKO€ X035IHCTBO BO3HUKJIO 12 THIC. JIeT
Hazaz. Co BpemeHeM auHusa Nla npu-
I1j1a B yIIaJJOK — BO3MOKHO B P€3YJIb-
TaTe CMEIIaHHBIX OPAKOB APEBHUX
depMepoB-TIepeceIeHIIEB C MECTHBIMU

JKEHIIMHAMU.
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JIOCU O)XXOHC: YTewunTenbHuuya

B VHTepBblo, KOTOpble Aana [XoHC
nocne AByx 3emnetpsaceHni 1992 r.,
npoun3Benu N3psapHoe BrnevaTneHne
Ha KanMopHUNLEB.

B OHa n3yvana Kutanckyto nutepatypy,
4YTO NOMOFNO eV CTaTb NepBbIM
3anafHbIM y4eHbIM, pa6oTaBLUNM

B Kutae nocne 1979 r.

B O6 onacHOCTM 3eMNeTPSACEHUIA:
«Camas 60/bLuas onacHOCTb Ans
Noc-AHpxeneca 3aknyaeTcs B TOM,
4YTO CTPOUTESIbHbIE HOPMbI HE UMEKT
06paTHON CUnbl».

[MpupoaHble
KatacTpodbl
BbI3bIBAIOT Y Ntoaen
cTpax u oLlyLLeHne
6e33aLnUTHOCTH
nepepn pasrynom
CTUXUW.

JTtocn [1>XOHC 3HaerT,
Kak YCNOKOWUTb
06OLLEeCTBEHHOCTb

N CHATb HanpsiXeHwue.

rocu Jl:xoHc (Lucy Jones) roro-

BUTCSH K BBICTYIIJICHUIO Ha Te-

nexaHajse National Geographic.
Bcero aByMsa JHAMU paHbIIE IO
HoBomy OpieaHy U ApyruM parioHaMm
no6epexbd MEKCUKAaHCKOTO 3aJIMBa
npokaTuicda yparaH KarpuHa, nmpu-
HEeCHINU pa3opeHue U rubeiib ThICH-
gyam Jmofeii. KapTuHbI pa3pyllneHu,
BU/I TOJII OTYASABIINXCS JIFOAEN 1 6ec-
KOHEYHOTO ITIOTOKA 9BaKyHUPOBAHHBIX
rnocJie yparaHa Pura BbI3BIBAIOT Ia-
HUKY y 3pUTeJIel, KOTOPBIE IIPOEIUPY-
IOT COOBITHSA Ha ce0s U IPEeICTABIISAIOT,
YTO HEYTO ITOJOOHOE MOKET ITPOU30M-
THU U B UX poaHOM Jloc-AHaxenece
niau CaH-®PpaHnucko. Byay4dwn ceric-
MOJIOI'OM U HAYy4YHBIM COTPYAHUKOM
Ieosorn4ecKkon ciry:0bl yIpaBIeHUA
CIIA (USGS) no lOs:xHoM Kanudopuun,
JI’KOHC ITOCBATUJIA MHOTO BPEMEHHU
M3Y4YEHUIO BEPOATHOCTH KaTacTpod
Y1 BO3MOYKHOCTH UX IIPeAYIIPEKIEHUA.

JI#KOHC Be3eT TeJIeBU3NOHHYIO I'pYyII-
ny k 6iauaiiesxkanieMy pasJyomy Hri-
Pok nop Jloma-Bpua:xem B 3anajgHoOMU
gacTtu [lacaguubl. OHA 06'bACHAET
nepej TeaeKaMepou, YTO HAUGOJIb-
IIyI0 ONACHOCTB s Jloc-AHaxeneca
npejcTaBAsgeT CUJIbHOE 3eMJyeTpsce-
HUe ITpU 3HOMHBIX BeTpax CaHTa-AHa,
KOTOpBIE 6yAyT pas3ayBaTh IJIaMsd I0-
JKapoB, BO3HUKAIOIIUX B pe3yjbTaTe
pa3pbIBa ra3oIpoBOIOB U 3aMbIKaHUN
B BBICOKOBOJIBTHBIX JUHUAX dJIEKTPO-
nepegadu. «Cepbe3HO NocTpajaeT He-
JABUKHUMOCTB», — FOBOPUT J[:KOHC U
nobasiseT, 4To B okeaH KanmudopHusa
He ynaJeT, IOCKOJIbKY «ei HeKyza Ia-
JaThb.

HNccnenpoBaHusda ee kKoajgeru Hepga
dunpa (Ned Field) mokasanu, uto
3eMJeTpsACeHue ¢ MAarHUTyaou 7,5
noz pasiaoMoM IlysHte-Xunns B Jloc-
AH/Kenece critoco6HO HAHECTH y1iepo
B $250 MJID/I. ¥ YHECTU THICAYU U3~
Hell. CortocTaBUMBIE IIOTEPHU OHECTA
fAnoHusda nocje 3eMJIeTPACEHUA C Mar-
HUTYAOH 6,9, KOTOpoe IMPOU30III0
B 1995 . B Kobe. CorytacHo pacueram,
BEpPOATHOCTB TOTO, YTO B GJIMIKAN-
mue 20 seT B padioHe 3amuBa CaH-
DpaHIUCKO MOMKET IIPOU3OUTHU 3€M-
JIETPACEHUE C MATHUTY/I0U HEe MEHBbIIIe
7 coctaBndeT 25%. HeckoyabKoO JeT
Has3ajg PeneparbHOE areHTCTBO IO
YIPaBJIEHUIO B Ype3BBIYAWHBIX CUTY-
anuax (FEMA) 06'bsIBHJIO, YTO MO00-
Hoe 6e/ICTBUE ABJISAETCS OJJHOM U3 TPex
HauboJiee BEPOATHBIX KatacTpod,
rpo3amux CoequHeHHBIM [lITaTam, —
ABYMs APYTUMU ObLIV aTaKa TEPPOPU-
CTOB Ha Hb}o—ﬁop}c u yparaH B HoBom
OpJeaHe.
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TOM BEAN Corbis

NPODOHNDb

CMU oxoTHO obpa1aoTcs K JI3KoHC
3a KOMMEHTapUAMHU OTHOCHUTEJIbHO
BO3MOYKHBIX KATAKJIU3MOB, IIOCKOJb-
Ky OHA yMeeT JOCTYIIHO O0'bSCHUTDH
CJIOMKHBIE I'€0JIOTUYECKHEe I POIIECChI
U 3HAET, KaK YCIIOKOUTH BCTPEBOKEH-
HYIO ayAiuTopuio. «JIIoau JOBEepPAOT
Jlfocu U KIYT OT Hee COBETOB, KakK
IOATOTOBUTHCHA K 3€MJIETPSACEHUIO U
IEPEeKUThb ero, — rOBOPUT AUPEKTOP
IO:xHOKanUPOPHUNCKOTO IIEHTpa
3emJiieTpsaceHUu B Jloc-AHJKenece
Towm [zxopnaH (Tom Jordan). — OHa He
TOJIBKO TeJIe3Be3/1a, HO M YBarKaeMbli
y4eHbID. [Tocse cobbTui 11 ceHTAGPA
2001 r. u pacupocTpaHeHUA KOHBEp-
TOB ¢ 6anuyyiaMu CUOGUPCKON A3BbI
razera «Jloc-AH/:KeJIec TaliMC» ITUca-
Jla, YTO PErHoH HykAaeTcsa B «Jlrocu
JsKOHC B o6JylacTH GHOTEppoOpU3May,
T.€. B Y€JIOBEKe, KOTOPBIA B UPE3BbI-
YaWHOW CHUTyallMu MOT Obl BHYIIHUTH
JIOBEpHE JIIOAAM U IIPU3BATh UX K CO-
TPYAHUYECTBY.

OpHako caMa [[3KOHC COBCEM MHaye
npeacrasiasaina cebe cBoe Oyayiee.
3alUTUB JOKTOPCKYIO JHUCCEPTAINIO
no reopusuke B MaccadyyceTCKOM
TEXHOJIOTUYECKOM MHCTUTYTE, OHA B
1983 r. noctynuiaa Ha paboTy B OTAe-
nenue USGS nio 10:xH011 Kanudopuuun,
I7ie CIenuaJn3npoBajiach Ha U3yde-
HHUU U UCIOJIb30BAHUU CTATUCTUKU
3emuieTpsceHnil. COBMECTHO C KOJLJIe-
roii-cericmosiorom [Tosiom Pusen6eprom
(Paul Reasenberg) ona o6o6uiuiaa aM-
NUpHUYECKHe JaHHBbIE 110 II0CJIe0Ba-
TeJbHOCTAM a(TepIIOKOB U BhIBEIA
GOopMyJIBI, TO3BOJIAIONINE PACCUUTATD
BE€POATHOCTh UX BOBHUKHOBEHUS I10-
cJie OCHOBHOr'o Toja4ka. OHa IpPoJo-
JKaeT CTATUCTUYECKUH aHAIN3 3eMJIe-
TPACEHUH 1 4acTo paboTaeT BMECTe CO
CBOUM MYIKEM, CEHICMOJIOTOM DT HUJIIIOM
XokcconoM (Egill Hauksson), coTpyna-
HUKOM KasindopHUICKOro TeXHOJIO-
T'MYEeCKOTro MHCTUTYTA.

O HAKO He CTOJIBKO €€ MCCJIeI0Ba-
HUS, CKOJIBKO TeJIe0OpaIleHUs ClIeJIaau
JI3KOHC He3aMeHNMOH B KPUTHUYECKUX
cutyanuax. Ee nmepBoe BBICTYIIJIEHHE
B CMMU cocTosJI0Ch ITOCTIE 3eMJIeTpsCe-
HudA 1986 1. B [TanMm-CrnpuHrce, Ho Hau-
GoJiblllee BIeYaTI€HUE HA JKUTeJed

10k n01 KanudopHun npousseny, mo-
JKaJIyH, €€ UHTEPBBIO I10CJIe KAaTAKIN3-
MoB 1992 r B [lsxomrya-Tpu (MarHuTy-
na 6,1) u B JlJapaepce (maruutyzaa 7,1).
CBOMM TINIaBHBIM JOCTOMHCTBOM OHA
cYHUTaET «yMEHHE F'OBOPUTH OTKPOBEH-
HO Y1 JIJAKOHUYHO».

3aroanl paboThI C Tpeccoi [IMKOHC 1Mo-
HSAJIA, YTO I0CJIe MaCIITaOHbBIX CTUXU-
HBIX 6€/ICTBUN Hay4YHasd TOYHOCTH —
He IJIaBHOE: JIIOJU XOTAT, YTOOBI UX
o6oxpunu. ITo caoBam JlrocHu, 4esioBeK
IOpO¥ 60UTCA 3eMJIETPACEHUI ropas-
710 6oJIbIIIe, YeM peabHON OITaCHOCTH,
KOTOPOM OH IIOJBEPraeTCs €¥KeTHEeB-
HO, caJfCh, HAIIpUMep, B MaIllUHY.
CorjacHO CTaTUCTHKE, BEPOATHOCTDb
NOTUOHYTh NPU 3€eMJIETPACEHUUN JJIA
aMepHUKaHIla COCTaBJIAEeT IPUMEPHO
1/120 000, uto B 1500 pa3 MmeHbIIe
YT'po3HI IIOITIACTh B aBapUIO HA TPaHC-
rnopre.

BricTynad nepes 3puTeasaMu, J[3oHe
HEe CTaBUT cebe IeJIb CHATb TPEBOTY
Y JII0JIe!, OJTHAKO I10 Mepe TOro, KaK OHa
06BACHAET CUTYAIHIO, JIIOAU IOCTe-
IIEHHO yCIIOKauBaloTcA. «f JyMalo, Mbl
CTpalIuMCA 3eMJIETPACEHUN IIOTOMY,
YTO OHU He IOAJAI0TCA YIPaBJICHUIO.
Ho ceficmosioru Aai0T CTUXUU UMSA U
HOMEp, U TAaKUM 06pa3oM Kak OyATo
aIpupyd4aioT» ee». PoJIb yTelInuTelb-
HULBI yaeTcs JJ3OHC, IOCKOIbKY, 110
ee cJIoBaM, OHa CMOTPUT Ha BEIIU IJ1a-
3aMU JKEHIIUHBI. «Bcem cTaHOBUTCA
Jlerdye, KOrjja Mama rOBOPHT, YTO BCe
B ropaake». [logymas HeEMHOTO, JIrocu
nobaBifgeT: «9TO eJUHCTBEHHAA CHU-
Tyauusd, Koraa ObITh :KeHIIIMHOM B Ha-
YKe — II0JIE3HO».

Bo Bpemsa HemaBHUX yparaHoB @De-
JiepajibHOE areHTCTBO I10 Ype3BbIYaii-
HBIM CUTYaIlMfM IIPEBPATUJIOCH B Ha-
CTOAIIUY KOMUTET 10 HAITMOHATIbHONU
6e3omacHocTH. [To MHeHHIO [[3KOHC, B
COBPEMEHHOM ITOJUTUYECKOM KJINMa-
Te TePPOPU3MY IIPUJAIOT OOJIbIIIE 3HA-
YeHHUsd, YeM CTUXUUHBIM OeJCTBUAM,
XOTA B 000UX CJIydyasax 3a4yacTyIo Tpe-
GyIOTCSA OTHU U Te 3Ke MepHhl. B mepByIo
oyepeib He06X0ANMO 06y4aTh TeX, KTO
JIOJI3KEH IEePBBIM pearupoBaTh Ha CO-
O6bITHE, U 06ecredynuTh 9(pPeKTUBHBIE
KaHaJIbl CBA3U.

Pasnom CaH-Appeac, B6nm3n CaH-Jlync-
O6uCNo MOXET BbI3BaTb 3eMyIeTpsceHmne,
KOTOpOe npuHeceT 6onbLue yulepba, 4em
HefaBHWUI CE30H yparaHoB.

JIrocu JI#OHC HeJaBHO UCIIOJIHUJIOCH
50 seT. OHaA ocTaBuUJIA IIOCT IpeJiceaa-
TeJisgs Komucenu mo ceticMudeckoti 6e3-
orracHocTH mtata Kanudopuus (Hesa-
BHICHIMOT'O OpraHa, KOHCYJIBTHPYIOIIEro
OpaBUTEJbCTBO LITATA 10 BOIIPOCaM,
KacalolnMCs CEHCMHUYeCKOU Ge3orrac-
HOCTH) — IOJUTUYECKYIO I0JIKHOCTb,
Ha KOTOPYIO €e Ha3Ha4MJI elle rybep-
Harop I'peti [laBuc (Gray Davis). YineHbl
KOMINCCHHM pacCMaTpUBAIOT 3aKOHO-
IPOEKTHI, KacaloIuecs, B YaCTHOCTH,
CTPOUTEIbHBIX HOPMATUBOB U IPaBUJI,
U 1aIOT CBOU peKoMeHaanuu. Tak, Ha
o6cy:xaeHue OblI BBIHECEH BOIIPOC 00
9KOHOMUU CPEJICTB 32 CYET MCKJII0Ye-
HUSA FOCYIapCTBEHHBIX KOJJIE/IKEN U3
CIIMCKA CTPOEHUH, TPeOyIOIIUX ITOBbI-
IIeHHOW CeWCMOCTOMKOCTH. [[3KOHC
OpITajach OTTOBOPUTH 3aKOHOAATe-
JIeH OT IIPUHATHUSA OIIPOMETYNBOIO pe-
IIeHUsI, HO OHA IoJjIaraeT, YTO JaHHOoe
npejJioxkeHue 6y/leT BHOBb BEIHECEHO
Ha pacCMOTpEeHUe.

«ITocye aTOro A IOHAJIA, YTO He Pak-
TBI, & 3aKOH y0eKaaeT Jo/ei», — cKra-
3asa J[3KOHC, KoTopas TaKiKe BXOJUT
B cocTtaB KanudopHuiickoro copeta
10 OLIEHKE ITPOrHO30B 3€MJIETPACEHU.
Cnyuuck B KanudopHuu semierpsace-
HUe, 6yabTe yBepeHbl — Jlrocu JI3KOHC
HeE TOJIBKO IaCT eMy HayYHoe 06'bACHe-
HUeE, HO U yCIIOKOUT Jirofieil. M
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Mna3mMeHHble yckopuTENU
pasroHAIT 3NEKTPOHbI
00 HeCKonbkmx coteH MaB
W Npy 3TOM NomeLlarTca
Ha nabopaTopHOM CTOJI€e.



CHIP SIMONS

DHINKA

B HOBbIX
yCKOpUTENax
3N1leMeHTapHbIe
YacTtuubl 6yoyT
HakannueaTb
KosioccalnbHyto
3Hepruo, CKonb34d
Ha rpebHsaX
Nnna3mMeHHbIX BOJH.

Yanpgpawuekap ko

IIASMERHBIE
JCKOpUMEnL

IIOMOIIIBIO YCKOPUTEJIeH aJie-

MEHTAapHBIX YacTUIl GU3UKU

NBITAIOTCA pasragaTh QyH-
JaMeHTaJbHble 3araJlku IPUPOJBI.
B 9THUX TMI'aHTCKUX YCTAaHOBKAaX 3aps-
JKEHHBbIE YACTUILBI PA3TrOHAIOT IIOYTH
10 CKOPOCTH CBETa U 3aTe€M CTaJIKH-
BAIOT UX JPYT C APyroM, BOCCO3/1aBasd
yCJIOBUS, CYIIIECTBOBABIINE B MOMEHT
poxkaeHusa BeceneHHOU. AHAIU3UPYA
pe3yJbTaThl CTOJKHOBEHUH, yYeHbIe
CTPEMATCHA IIOHATh, KaK CBA3aHbI MEIK-
1y co60, Ka3aJoch ObI, HECOIIOCTABH-
MBbI€ CHJIBI M YaCTHIIBI, U KaK MOXKHO
6B1JI0 OBI OITHICATh UX B3AUMOJIECTBHE
B paMKax eJUHOH Teopuu. Ho yem
6amke GUBUKU MOAXOAAT K pasrajike
COKPOBEHHBIX TallH TBOPEHUSA, TEM
6os1ee MOIIHBIE U JIOPOTHe YCKOPHUTE-
I TpeGyIoTCA IS IIPOBEJEHUA dKC-
IIEPUMEHTOB.

CaMBbIil MOIITHBIA YCKOPUTEJIb CTPO-
uTcA ceityac B EBporetickoii abopa-
TOPUH (PU3UKU dJIEMEHTAPHBIX YaCTHI]
(CERN). Peub njiet o Bosbiiom agpoH-
HOM Koinaugaepe (LHC) nuameTpom
8,6 KM, KOTOPBIH Oy/JIeT BBEJIEH B 9KC-
muyatanuio B 2007 r. [IpoToHEBI B HEM
6yAyT PA3TOHATHCHA IIOJ JeHCTBUEM
CeMHU TPUJIIMOHOB BOJBT, U UX CTOJ-
KHOBEHHUSA PACCKaKyT HAM, OTKyJAa

GepeTrcsa Macca JacTul (cm. «3azadku
maccww, «\BMH», Ne10, 2005 2.). C momo-
IIBIO YK€ JAeHCTBYIOINMX YCTAHOBOK
y4eHBbI€ ITBITAIOTCS IOJIYyYUTh KBapK-
IVIIOOHHYIO II1a3My (MCXOJHOE COCTO-
SHYE MaTepHuu) U pa3obpaThes, ode-
My Bo BceneHHOM BelecTBa OoJiblile,
4yeM aHTUBelecTBa. CerogHsa BO BCex
YCKOPHUTEJIAX HCIIOJIb3yeTcA cTapasd,
IPOMO3/IKas TEXHOJOTUA pas3roHa 3a-
psaxeHHBIX yacTul CBY-usny4yeHu-
eM.

IlocnegHye TpU YeTBEPTH BeKa MOIII-
HOCTb yCKOpUTeseh kamable 10 jget
BO3pacTaJjia IPUMEPHO Ha IOPAJIOK,
YTO [I03BOJINJIO yUYEHBIM C/eJIaTh MHO-
HecTBO GYHJaMEHTAJIbHBIX OTKPBI-
TUH B A/lepHOHN pusnke U GU3MKe 3J1e-
MeHTapHBIX YacTUIl. Ho mpomomxuTesa
JIM TAKOM mporpecc? YCKOpUTEJIU Ha
CBY-u3ny4eHUU, NOXOMKE, JOCTUT-
JIA TIpejea CBOUX BO3MOMKHOCTEH.
B 1993 r. konrpecc CIIIA npekpaTua
¢UHaAHCUPOBAHUE CBEPXIIPOBOJHU-
KOBOT'0 CyIlepKoJIIaiepa 1uaMmeTpoM
28 KM 4 CTOMMOCTBIO $8 MJIPJI., KOTO-
pblii 6611 661 BABOE MoltHee, yeM LHC.
Teneps GU3NKU HAJAEIOTCHA, YTO CJIe-
nyromum rocie LHC 6yfeT mocTpoeH
JIMHEWHBIN KoJtanfep JInHoM 30 KM,
HO HET HUKAKO! YBEPEHHOCTH, YTO )

B mupe wayku [03] mai 2006

11



DHIHKA

MHOTOMUWJIJIMAPAHBINA IPOEKT HE pas-
JeJUT cyAbOy cyliepkoJianaepa.
Kak Henb3sd 6oJiee KCTATHU MTOABUJINCH
HOBBI€ METOJbl YyCKOPEHUS YaCTHUIL C
HOMOIIBIO I1JIa3MblI, IIPUMEHEHUE KO-
TOPOM NO3BOJUT 3HAYNUTEIbHO YMEHb-
IIUTH pa3Mepbl U CTOUMOCTb YCKOPH-
Tesiell 11 PU3UKU cCaMbIX BBICOKUX
sHepruii (100 I'sB u GoubIlre).

IToMUMO TUTAHTCKUX YCKOPUTEJIEH,
paboTarwiiux Ha MpeaeIbHO BBICO-

TeJaMu nobauxe. Bo-nepBbIX, OHHU
YCKOPAIOT JIU60 JIETKHE dJIeMeHTapHbIe
YaCTHUIBI (9JIEKTPOHBI U IO3UTPOHBI),
1160 TsAMKeIbIe (IPOTOHBI U AHTHUIIPO-
TOHBI). BO-BTOPBIX, YaCTHUIBI MOT'YT
pasroHATHCA IU60 3a OAUH IPOXOJ 10
MIPSAMOM, 1160 32 HECKOJIBKO KPYTOBBIX
ob6opoTtoB. Hannpumep, LHC npeacTaB-
JseT cO60M KOJIBIEBYIO YCTAHOBKY,
B KOTOPOH OyAyT CTAJKUBATHCA JBA
nydyka npoToHoB. ITocae LHC dusu-

Bckope ans nony4eHns HU3KO3HEPTreTUYECKUX
3NEKTPOHHbIX MY4YKOB MOXHO 6yaeT
MCNosb30BaTh HACTONbHbIE MNNIA3MEHHbIEe

KHUX 9HEPTUAX, CYLIECTBYIOT MAIIINHEI
U nocKkpoMHee. OHU HCIIOJIB3YIOTCH
B MaTepUaJOBEACHNH, CTPYKTYPHOMH
GUOJIOrUH, AIEPHOI MeTUIIHE, & TAKIKE
JUUISL U3y Y€HUS TEPMOSEPHOIO CHHTE-
3a, CTEPUIN3AIIH UIIEBbIX IPOAYK-
TOB, epepaboTKU AJEPHBIX OTXOA0B
U JIe4eHUsS HEKOTOPBIX BHUIOB paKa.
B TakuX yCTAHOBKaX 9HEPTUs dJICK-
TPOHOB WJIU IIPOTOHOB OTHOCHUTEJIBHO
HeBesuka (ot 100 MaB o 1TI'sB), Ho,
TEeM He MeHee, OHU 3aHUMAaIOT MHOT'O
MecTa. B GimkarinieM 6yyeM M Ha
CMeHY CKOpee BCero IpUAyT HACTOb-
HBbI€ IIIa3MEHHbIE YCKOPUTEIH.

CBY-usnyyeHue n nnasma

IIpemx e yeM NPUCTYIIUTh K paccMo-
TPEHUIO HOBOM TEXHOJIOTHUHU, IT0O3HA-
KOMHMCH C KJIJACCUYECKHUMU YCKOPHU-

YCKOPUTENMN.

KU HAJEITCA MOCTPOUTH JIMHEHHBIN
KOJLIAM/iep 3JIEKTPOHOB U IO3UTPOHOB
C 9Heprueu B TOYKE CTOJKHOBEHUS I10-
panka 0,5 ToB. IIpu TakuX 9HEPrUax
9JIEKTPOHBI U MO3UTPOHBI JTOJTKHBI
Pas3TOHATHCA II0 MPAMOM, ITOCKOJIBKY
KpPyroBOoe YCKOpEeHNe IMPUBEJo OBl K
Ype3MepHBIM 9HEPreTUYEeCKUM HOTe-
PAM Ha CUHXPOTPOHHOE H3JIyYeHUe.
Il1a3MeHHbIe yCKOPUTEJIH JIY YIlle BCe-
ro NOAXOAAT UMEHHO AJIS JUHEHHOTro
YCKOPEHUHA JIETKUX YaCTUII.
OOGBIYHBIN JUHEWHBIN KoJIangep
YCKOPSAET YaCTHUIIbI 2JIEKTPUUYECKUM
0JIeM, KOTOPOE IBUKETCA CHHXPOHHO
c HUMU. B 06 beMHOM pe3oHaToOpe C 3a-
Me/JIJIEHHOUM BOJIHOU (MeTaJlInYecKas
TpyOKa C HEepHUOAMNYECKU PaCIIOJIO-
JKEHHBIMU JradparMmamMu) ¢ IOMOIIbIO
momiHoro CBY-uainy4yeHusa co3gaeTcs

OB30P: MJIASMEHHbIA CEP®UHI

W [ecatunetvamu ans YCKOpPEeHUs a5ieMeHTapHbIX YacTUL, O OKOJIOCBETOBbIX CKOpOCTeVI nc-

nonb3oBanunce CBY-pesoHatopsbl. 3 HMX cocTouT n BonbLuoi aapoHHbIv konnanaep (LHC)

AanameTtpom 8,6 KM, KoTopbili 6yaeT 3anyLieH B 2007 1.

B CyleCcTBEHHO YMEHbLUUTL pa3Mepbl U CTOMMOCTb YCKOPUTENEN BbICOKOW 3HEpruu no-

3BOJIUT TEXHOJIOrNA pa3roHa 3/1eKTPOHOB 1 MO3UTPOHOB, CKOJb3ALLMX HA BEPLUUHE 31IEKTPO-

MarHuTHOW BONHbI, BO36yXxAaemoln B nna3me. Hoeas meTtoamka yxe 6bina npoeepeHa B

1a60paToOPHbIX IKCMIEPUMEHTAX.

B Ha ocHOoBe nna3MeHHbIX YCTPOMCTB MOXHO 6yaeT co3faBaTb HACTOMbHbIE YCKOpUTENN

HWU3KOW 9Hepruv Ans NPOBefEeHNs UCCNEeAoBaHNM B 0651aCTV MaTepuanoBefeHus, CTPyKTyp-

HOM 6KOJTOTUM, ALEPHON MEAULMHBI U CTEPUNU3ALMN MULLEBLIX MPOAYKTOB.

3JIeKTpUYecKoe nose. IIpyu HanpsKeH-
HocTu o ot 20 MB/m no 50 MB/m
OPOUCXOUT JIEKTPUUIECKUIN HPOOOIL:
C METaJIJINYECKUX CTEHOK pe30HaTo-
POB IPOCKAKUBAIOT 3JIEKTPUYECKUE
HCKPBI, U TOK B HUX PE3KO IajaerT.
ITocKOJIBKY HANIPAMXKEHHOCTD 3JIEKTPHU-
YeCKOTO 0JIA AOJKHA ObITh HUKE I10-
pora npo6os, I pasroHa 4acTHIL 10
GONBIINX SHEPTrUuil TpeGyoTCcsa 60b-
e paccTogHus. Hampumep, 4To6bl
HOJIYy4YUTh TPUJIIMOHBOJIBTHBIN Iy YOK
4acTHUIl, HEOOXOAUM YCKOPHUTEIb JJIH-
HoU 30 kM. Eciu 661 MBI He ObLIIN Orpa-
HUYEHBI IPEAEIOM 3JIeKTPUIECKOTO
npo6os, ero MO¥KHO GbLIO GBI CZIe/IaTh
60s1e€ KOMITAKTHBIM.

B yckopuTesnax HOBOro THUIIA POJb
YCKOPAOIIEU CTPYKTYPBI UTPAaeT UOHU-
3UPOBAHHBIN ras, T.e. mIasMa. OJHUM
13 OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIUH
CTAHOBUTCS 9JIEKTPUUYECKUIN TPo6OH,
IOCKOJIBKY OH HEOOXOAUM JJI MOHU-
3anuu rasa. B kauecTBe UCTOYHHUKA
9HEepruu ucnoiabayercsa He CBY-usny-
4eHue, a JIyd Ja3epa UM Iy 40K 3apH-
JKEHHBIX YaCTHUII.

Kaszasocek 6b1, HU TO, HU Jpyroe He
NOAXOAUT AJIl yCKOPEHUSA 3JIEMEH-
TapHBIX YAaCTUI[: U B JJa3€PHOM JIyYe,
U B IOTOKE 3apAKEHHBIX YACTUI] €CTh
CUJIbHBIE 3JIEKTPUYECKHUE I10JIA, HO UX
BEKTOPHI IIEPIIEHUKYJIAPHBI HaIllpaB-
JIEHHUIO pacIpocTpaHeHUdA. A BeJb
B YCKOpDHUTeEJIE 3JI€KTPUUYECcKoe MoJie
JIOJIZKHO OBITh IIPOAOJIBHBIM, T.€. Ha-
npaBJIEeHHBIM B CTOPOHY JABUKEHUSA
pasroHdaeMbIX dacTuln. K cgacTeio,
KOI'/Ia JIAa3€PHBIN JIyY WU IIYYOK 3a-
PAMXKEHHBIX YaCTHUI[ IPOXOJAUT Yepes
njaasMy, B HEU MOMKET BO3HHUKATh
MOIITHOE IIPOJIOJIBHOE 3JIEKTPUYECKOe
mnoJe.

Ili1a3ma B IIEJI0OM 9JIEKTPUIECKU Hel-
TpajJbHa U COJAEPKUT PaBHbIE KOJIU-
4ecTBa OTPUIIATEIbHBIX (3J€KTPOHBI)
U TIOJIOMKUTEJbHBIX (MOHBI) 3apAJ0B.
VIMIIyabC MOIITHOTO Ja3epa MU Cry-
CTOK YaCTHIL CO3Jal0T B IlJIa3Me€ BO3-
mymieHue. [To cymiecTBy, JIyd cpeIBaeT
JIETKHE 2JIEKTPOHBI ¢ 60Jiee TAMKEIbIX
MOJOKUTEIbHBIX UOHOB, B PE3YyJb-
TaTe 4Yero BO3HUKAIOT 00JIaCTH U3-
ObITKA IOJOMKUTENbHBIX U U30BITKA

B mupe nayku [09] mai 2006
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DHIHKA

PEXWM MY3bIPA

B yckoputene ¢ kunbBaTepHbIM MONEM UCMOMNb3YeTCs yCKopsilolasa cuna, co3faBaemMasi BO3MYLLUEHHbIM pacnpefeneHnemM 3apsfos,
KOTOPOE Ha3blBaOT KUMbBATEPHLIM NofieM. BeayLnii nasepHbIii U 3NeKTPOHHBIA UMMNYNbC BbITANKMBAET 3NEKTPOHbI Nna3mbl (6essie)
Ha nepudepuio, ocTaBnsAsa 3a Co60M 061acTb NONOXMTENLHOrO 3apsaaa (3eneHas). OHa BTArMBaeT oTpuLaTesnibHO 3apsi>KeHHbIE 3NIEKTPOHbI
Hasap, 1 no3aju BegyLlero umnynbca opMupyeTcsi 3NeKTPOHHbIA Ny3blpb. BAonb ocu pacnpocTpaHeHUs ny4ka anekTpuyeckoe none
(n306paxeHo BHM3Y) HAMOMUHAET OYeHb KPYTYt0, FOTOBYIO OGPYLUUTLCH OKeaHCKYto BOSTHY. KunbBaTepHoe none npuaaeTt MOLHOE YCKO-
peHvie BeJOMOMY 3MIEKTPOHHOMY UMMYJIbCY, 3aXBAYEHHOMY 3afiHel 4acTblo Ny3bIps.

J
@

Bepombiin umnynsc

Mnasma

_J/— OnektpoH J

OneKTPOHHbIV Ny3bIpb

J

@
J

Benywmit umnynsc

J w

'Y -

HanpasneHue gsnxexus

KManaTepHoe none

OTpHUIlATEIbHBIX 3apPAJOB (CM. puc.
ceepxy). BoamyiieHue obpas3yeT BOJI-
HY, KOTOpasd IepeMeIaeTc B I1a3Me
IIOYTH CO CKOPOCTBIO cBeTa. MolHoe
3JIEKTPUYECKOe I10JIe, HallpaBJIeHHOe
OT 06J1aCTU MOJIOKUTEIBHOIO 3apAaa
K 06JIaCTU OTPUIATEIBHOTO, YCKOPS-
€T IIoIIaBIIIME B HETO 3apsAKEeHHbIE Yac-
THIIBL.

HMoHU3NPOBAHHBIN Ia3 MOMKET II0JI-
JIeP:KUBATDH YCKOPSAIOIINE dJIEKTPUYe-
CKUe 11018 (paHTAaCTUYEeCKON BeJIUYH-
Hbl. Hanmpumep, B Ii1a3me, copepraei
10'® sanekTpoHOB B 1 cM® (IOBOJIBHO
o6bIYHAsA BEJIUYNHA), MOMKET BO3HUK-
HYTh BOJHa C NUKOBBIM dJIEKTpUYE-
ckuM nosieM 100 'B/M — B ThIcA4y pa3
60JIbIIIE, YeM B OOBIYHOM YCKOPHUTEJIE HA
CBY-nsinyyennu. OqHaKO CyIIIeCTBYeT
NpUHLOUNHAJIBHAA IpobaeMa: TUITHY-

Hasa aauHa CBY-BoJIHBI cocTaBasAET
10 cM, a AIMHA IJIa3MEeHHOMN BOJHBI —
Bcero 30 MKM, 1 pa3MECTUTH B HEU CTy-
CTOK YCKOPSEMBIX 2JIEKTPOHOB OY€Hb
CJIOKHO.

OnucaHHBIA METOJ YCKOPEHUS dJIe-
MEHTAapPHBIX YaCTHI] C HOMOIIBIO MJ1a3-
MBI OBLJI IIpeJJIokKeH eme B 1979 .
JsxoHoM JloycoHoM (John M. Dawson)
n3 KaiugopHUHACKOro yHUBEpCUTETA
B Jloc-Axprenece (UCLA). Ho mmporuio
HOYTHU MOJITOPA JAeCATKA JIET, IpeK e
4yeM ObLJI IIOCTABJIEH 9KCIIEPUMEHT, B
KOTOPOM 3JIEKTPOHBI PA3TOHAJINUCH B
BOJIHAX IJIa3MBbl. ABTOP CTaThU BMECTE
¢ kosumeraMu u3 UCLA ogHO3HAYHO pe-
mua ATy 3aaa4y B 1993 r. Ocoboro BHU-
MaHMUA 3aCIyKUBAIOT Ba HOBBIX BUIa
YCKOPHUTEJEH: ¢ Ja3epHbIM U C ILIa3-
MEHHBIM KHJIbBAaTE€PHBIMU MOJAMH.

JlazepHOoe KHJIbBAaTEpHOE I0JIe HANeT
IINPOKOE IIPUMEHEHNE B HACTOIBHBIX
YCKOPUTEIAX HeGOJIbIION MOIITHOCTH,
a IIa3MEHHOE — B CBEPXMOIIHBIX KOJI-
nanepax, KoTopble OyayT obecnedu-
BaThb HAUOOIBIIYIO 9HEPTUIO CTOJIKHO-
BEHUH.

MmMmnynbcbl cBeTa

CerogHaA MBI MOKEM T'OBOPUTH O CO3-
JaHUU HAaCTOJbHBIX IJAa3MeHHBIX
YCKOpHUTeJIel, ITIOCKOJIBbKY B HAIleM
pacnopsXkeHUHN €CTh KOMIIAaKTHBIE
TUTaH-cal(UupoBLIE JIa3€phl, T€HEPU-
pyoniye yJIbTpaKOpPOTKHE CBETOBBIE
HMMIIyJbCHl MOIMHOCTBIO 10 10 TBT.
Korja TakoW MMINyabc HaAIIpaBId-
IOT Ha CTPYIO T'eJIus AJIUHON 2 MM, OH
MT'HOBE€HHO CPBIBAaeT C MOJIEKYJ rasa
9JIEKTPOHBI, co3laBad mjaa3mMy. )
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Jly4 nasepa
BbICOKOM MHTEHCMBHOCTH

YCKOPUTEJIb C JTASEPHbIM KUJIbBATEPHbBIM MOJ1IEM

Konnumatop

A4

OnekTpomMarHuT

YCKOpEHHbIe
9N1EeKTPOHbI

CBepx3ByKoBasi CTpys rasa

MnacTvHka, 4yBCTBUTENbHAS
K 3neKTpoHam

B HacTonbHOM NnasmeHHOM yCKopUTene BbICOKOVMHTEHCUBHBIV NyH nasepa hoKycupyeTcs Ha CBEPX3BYKOBOW CTpye ra3o06pas3Horo renms
(cnesa). CBeTOBOM MMMYNbC CO3AaeT B CTPye rasa nnasmy, 1 KuibBaTepHoe nose yCKopsieT HEKOTOpbIe U3 ee 3NeKTPOHOB. [Mony4unsLUMACS
3M1EKTPOHHBIN UMMNYILC KONIMMUPYETCH N MPOXOAUT Yepes3 MarHUTHOE Mose, OTKOHSAIOLLEee YaCTUL bl COOTBETCTBEHHO UX 3HEPrusaM. Takown
YCKOpUTESTb MOXET pa3dMecTUTLCA Ha cTone pa3amepom 1,2 m Ha 1,8 M.
CHUMKM 311eKTPOHHbIX NYYKOB (cripasa), caenaHHble B JlabopaTopun NnpuknagHoin ontukn ®paHLy3cKoro nosIMTEXHNYECKOro MHCTUTYTA,
AEMOHCTPUPYIOT, KaK 6b110 NPEOAONEHO rMaBHOe NPensaTcTBue. XoTa HEKOTOpble 3NIEKTPOHbI yckopsanuch Ao 100 MaB, HUXHASA rpaHmua
AnanasoHa aHeprui goxoguna go 0 MaB (a). Kpome Toro, ny4ok pacxofuncs Ha Lenblii rpagyc. HanpoTuB, B 3KCneprMMeHTax ¢ He[aBHO
OTKPbITbIM PEXVMOM My3bIPs YAAN0Ch MOMY4UTb XOPOLLO CPOKYCUPOBAHHbBIA MOHO3HEPrMYECKUiA Ny4oK ¢ aHepruei okono 180 MaB (6).

OHepreTuyeckue
CMeKTPbl 3NEeKTPOHOB

OHeprusa, MaB

CBeTOBOE JJaBJICHUE JIA3EPHOMN «(IIyJIN»
HAaCTOJIBKO BEJIUKO, YTO JIEKTPOHBI
«BBIyBAIOTCSHA» HAPYKy BO BCEX Ha-
npasieHUAX. [[OKMHYTble UMW HOHBI
IPUTATUBAIOT UX 06PATHO, U 9JIEKTPO-
HBI YCTPEMJIAIOTCS K OCH, B/I0JIb KOTO-
poil pacnpocTpaHAeTCcHa Ja3epPHbIN
HMIIYJIBC, IPOCKAKUBAIOT €€ U CHOBA
JBHIKYTCA Hapy Y (cm. cmp. 19). B pe-
3yJbTaTe BO3HUKAIOT BOJHOOOpA3HbIe
K0Ie6aHUsA, KOTOPhIE HA3bIBAIOTCA JIa-
3€pPHBIM KUJIbBATEPHBIM II0JIEM.

DJIEKTPOHBI 06pa3yIoT cBoeobpas-
HBIH ITy3bIPb JUAMETPOM ITPUOIU3U-
TesbHO 10 MKEM. OKoJIO ero ¢ppoHTa
JABYIKETCS Ja3epHBIM UMIYJBC, CO3-
Jalolmui IasMy. BHyTpeHHAA yacThb
Iy3BbIPSA COCTOUT U3 HOHOB, a 3JIEKTPH-
YeCcKoe I10JIe B HEM HallOMHUHAeT Ype3-
BBIYATHO BBICOKYIO OKEQHCKYIO BOJTHY.
B03MOKHBI U IpyTHe KOHPUTYpaIUH,
HO B PEIKHMeE IIy3bIPA YCKOPEHUE JJIEK-
TPOHOB obecneynBaeTca Hauboee
HaJIEXKHO.

Korza s/IeKTpoHHAsA MyIIKa BIIPHI-
CKHBAET 9JIEKTPOHBI B TO MECTO ILJIa3-
MBI, T/Ie OHH YK€ €CTh B U3GBITKE,
HOBBIE YaCTHUIIBI II0]] IEHCTBUEM JICK-
TPUYECKOTO IOJA YCTPEMIAITCA K
IIOJIOKUTEJIBbHBIM 3apAgaM BHYTPHU
my3eIpA. BosiHa ABHKETCA BHEPE[ CO
CKOPOCTBIO CBETa, IOATOMY HHIKECK-
THUpPYeMBbIe 3JIEKTPOHBI JOIKHBI UMETh
OKOJIOCBETOBYI CKOPOCTh, YTOGHI
moiMaTh BOJHY U HOJIYYUTH OT Hee
JIOIIOJIHUTEIbHYI0 aHepruto. CorjaacHo
TEOPUHU OTHOCUTEJIBHOCTHU AaJIbHEU-
Iee yBeJIWYEHHUE dHEPTUU dJIEKTPO-
HOB IIPOMICXOIUT INIAaBHBIM 06pa3oM 3a
CYeT YBEJUYECHUA UX MACChI, & He CKO-
pocTtu. [To9TOMYy OHH HE OIEPEeRaAIOT
IUIa3MEHHYIO BOJHY, @ KaK Obl CKOJIb-
3AT Ha ee rpebHe, mpuobperas Bce
GoJIbIIY IO 9Hepru. HeKOTOphIe aJIeK-
TPOHBI CAaMOH IJIa3Mbl TOYHO TaK Ke
3aXBaTHIBAIOTCA U YCKOPAIOTCH, CJIOB-
HO IIeHa, [oxXBadYeHHad rpeGHEM OKe-
QHCKOU BOJIHBI.

B 2002 r. Buktop Maunka (Victor
Malka) 13 JJaGopaTopuu npuKJIa HOMN
oInITUKN PPAHI[Y3CKOr'0 IOJUTEXHU-
YEeCKOI'0 MHCTUTYTA II0Ka3aJl, YTO C
IIOMOIIBIO YIIPABJIAEMOTO JIA3€POM
KWUJIbBATEPHOTO II0JIA MOMKHO CO3/a-
BaTh Xopouro chOKyCUPOBAHHBIN ITy-
YOK, cojepikamuii 108 sJ1eKTPOHOB.
K comxaneHuio, 1uanas3oH HEPTrUu
YCKOPEHHBIX 3J€KTPOHOB OKa3aJjcsd
odeHb MUPOK (oT 1 MaB go 200 MaB).
B GoabHIMHCTBE ciiy4yaeB TpebyroT-
cfA IMYYKH 9JI€KTPOHOB C OJIMHAKOBOU
9HEpruen.

Boabsmo#t pa3dbpoc aHepruu oby-
CJIOBJIEH T€M, YTO DJIEKTPOHBI 3axXBa-
THIBAIOTCSA BOJHOH IIOJA B Pa3HBIX
TOYKax U B pasHoe BpeMdA. B o6bI4-
HOM YCKOPHUTEJIe YaCTHUIbI BBOAATCA B
OZJTHOM MeCTe HeJlaJIEKO OT IIUKA JJIEK-
TPUYECKOTO I0JIA. YUEeHbIe CUUTAIH,
YTO TAKOH TOYHBIN BIIPBICK B YCKOPH-
TeJle ¢ JIJa3ePHBIM KUJIbBATEPHBIM I10-
JIEM HEBO3MOMKEH, T.K. YCKOpAoIas
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DHINKA

YckopeHue B Nna3MeHHOM KuiibBaTepHbIM Mofe HefaBHO 6blNO NPOAEMOHCTPUPOBAHO Ha
CT3HdOopACKOM NUHeliHOM Konnangepe (SLC). B nnasMeHHOW yCTaHOBKE SHEPIUsi NMyYKa 3/1eKTPOHOB
yBenuuuanacb Ha 4 B Ha nyTv Bcero 10 cm, Ans Yero Ha o6bl4HoM CBY-yckopuTene notpe6oBanach

6bl cekuma anuHon 200 m.

B cneunanbHoi nevn ncnapsiotcs TabneTkn NUTus. VIH-TEHCUBHBIN 3NEKTPOHHbBIA UMNYNbLC (KpacHbI)
MNOHN3UpyeT nap v codpaeT nnasmy. OH «BblyBaeT» ANEKTPOHbI NasMbl (CHHME) HApYyXYy, PopMUpys
nosagun ce6s BO3MYyLLiEHHOE pacnpefeneHve 3apanos, co3paolliee yckopsiollee none. SNeKTPoHbI,
HaxopasLMecs B KUnbBaTEePHOM MoJie, UCMbITbIBAIOT MOLLHOE YCKOPEHWNE (OpaHXeBble CTPesiku).

3ﬂeKTp0HbI nna3mbl

VoHHbIV KaHan

Tabnetku
nmTus

YckopeHue
KWUbBaTEPHbIM NOIEM

OnNeKTPOHbI
nmnynbca

— e et e e e e e e

-, -, - P »

g W N N Meyb

Mapbl nuTna

OOXWUIATEJTb MIA3Mb

B otcytcTeBue nutua (a)
ny4yoK 3NeKTPOHOB, pa3o-
rHaHHbIXx SLC po 30 3B,
6bINn MOHOOHepreTuye-
CKUM (9Heprus oTknapbl-
BaeTcsa no BepTuKanu).
Mocne npoxoxpaeHus 4e-
pe3 10 cM nuTMeBON Nnas-
Mbl (6) MHOrMe YacTuubl
nyyka rnoTepsnm aHepruio
Ha co3gaHne nnasMeHHo-
ro KunbBaTepHoro nons
(KpacHbIvi XBOCT), KOTOpOE
YCKOPWIO HEGOMbLLIOE YnC-
10 3N1EeKTPOHOB B 3aHew
yacTu umnyneca go 6onee
BbICOKOW 3HEPrun (cuHss
obnactb BBEpPXY).

3Hep|’eTM‘-{eCKMe
CMNeKTpPbl 3JIEKTPOHOB

OHeprusa

CTPYKTypa UMeeT MUKPOCKOIIMYEeCKHe
pasMephl U CYyIIeCTBYET B T€YEHHE
O4YeHb KOPOTKOI'o BpeMeHu. OJJHAKO B
2004 r. TpU KOHKY pUPYIOIIYe I'PyIIIIbI
ucciuegoBarene us CIIA, ®paHnuu
1 Bestmko6GpUTaHUU OJHOBPEMEHHO
06HApPYXKUJIU HOBBIA GU3NYECKUN
pPeXUM, B KOTOPOM caMO3aXBadyeH-
HbIE€ 9JIEKTPOHBI JABUIKYTCHA KaK eIU-
HOE I1eJIO€ U JOCTUTAIOT OJHOM M TOU
e 9Hepruu. Bce Tpu rpynnsl uc-
I10J1b30BAJIH J1a3epbl 60Jiee BBICOKOU
MOIIHOCTH, YeM mpesxae (oT 10 TBT
u BbIIe). Korjga cToap MOIIHBINA ja-
3€pHBIA UMIYJIbC IPOXOAUT Yepe3d
I171a3My, OH CTAHOBUTCS KOPOYe U yiKe
¥ co3faeT 6OJIBIITON 3JIEKTPOHHBIN ITy-
3BIPb, 3aXBaThIBAIOIIUN 3JI€KTPOHBI
u3 nnaa3mbl. TaKUX caMoO3aXBadeH-
HBIX 9JIEKTPOHOB OKa3bIBAETCH Ha-
CTOJIBKO MHOI'O, YTO OHU OTOUpAIOT y
KHJIbBATEPHOM BOJIHBI JOBOJIBHO MHO-

I'o 9HEPrUM, U 3aXBaT HOBBIX YaCTHI]
npexpamaercsa. CaMble 9HePTUYHbIE
3JIEKTPOHBI B aBaHrap/ie CryCTKa OIle-
peKaioT BOJIHY U HAYMHAIOT TE€PATh
9HEPTHIO, TOTJA KaK OTCTABIIIHE JJIEK-
TPOHBI C MEHBbIIIEX d9HEPTUeN ITPOI0JI-
JKAIOT ee HabUpaThb.

B pesyabpTaTe mojaydaeTcsd IIy4YOK
3JIEKTPOHOB C Y3KUM pacIipeieIeHueM
sHepruu. Hampumep, B 9KCIIEpUMEH-
Tax Majku ee pa36époc GbLI CHUMKEH
co 100% o 10% npu MHTEHCUBHO-
CTU IIy4dkKa nopsaaka 109 ajIeKTpPOHOB.
3aMeTHO YMEHBIIINJIOCH U €I'0 YTIJIOBOe
paccesHUe: OHO OKa3aJIOCh COITIOCTABH-
MBIM C YIJIOBBIM PacCesSHUEM Iy YKOB,
CcO3/1aBaeMBbIX JIYYIIIUMU JUHEUHBIMU
CBY-yckopureanaMu. [lonydyeHHBbIE
Iy YKH 3JIEKTPOHOB (haKTUYECKHU IIPE/I-
CTaBJIAJIHN COO0M UMITYJIbCHI IJTUTEb-
HOCTbIO Bcero 10 ¢c, T.e. O6bIN CAMBIMU
KOPOTKUMHU U3 KOIAA-T100 CO3JaHHBIX

B YCKOPUTEJIAX. [I09TOMY X MOKHO HC-
I10/Ib30BaTh B KAYECTBE NCTOUHUKA H3-
JIy9eHU A 115 U3y YeHU A CBEPXOBICTPBIX
XUMHUYECKUX U GHOJIOTUYECKUX 3

OB ABTOPE:

Yanppawekap Oxowun (Chandrashe-
khar Joshi) — npodeccop anekTpoTex-
HUKM KanudopHUNCKOro yHueepcuteta
B Jloc-AHpxenece (UCLA). OH pykoBo-
ouT LleHTpOM BbICOKOYaCTOTHOM 3nek-
TPOHUKN M YCTAHOBKOW «HenTyH» Ans
yrny6neHHbIX NCCnefoBaHuii yCKopu-
TenbHou TexHukn B UCLA. ABTOp HOBel-
LLIMX METOJI0B YCKOPEHWS 31eMEHTaPHbIX
yacTtuy, [xowun n3secTeH padbotamu,
NOCBALLEHHbIMW HEIMHENHON ONTUKe
nnasmbl, B3aMMOAENCTBUIO MHTEHCUBHO-
ro Nla3epHOro U3ny4YeHns C BeLLLeCTBOM 1
NPUMEHEHWIO MNa3Mbl B AAEPHOM CUHTE-
3e, YCKOPUTENAX U UCTOYHMKAX CBETA.
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V- adl OneKTpoHHas nyLika

JlnHua Bo3BpaTa
No3UTPOHOB

o

200-MaB-uHxekTOp

MNOBbIWWEHWNE SHEPTM OBbIMHOIO YCKOPUTENA

OKcnepuMeHT ¢ ncnonb3oBaHnem CTaHOpACKOro nuHerHoro konnamngepa (SLC) mor
6bl NPOAEMOHCTPUPOBATL BO3MOXHOCTb MPUMEHEHMS NNa3MeHHbIX OXUraTenewm ¢ Kusb-
BaTEPHbIM MOMIEM A5 NMOBbILLEHWUS 3HePrumn 06bIYHOrO yckopuTens. [lecaTumMeTpoBble
[oXuraTenu, yCTaHOBJIEHHbIE HA BbIXOAaX TpexkunomeTpoBoro SLC, BoMXHbl yBenu-
YMBaTb IHEPIU0 NPeaBapUTENIbHO Pa3orHaHHbIX 31EKTPOHOB U NO3UTPOHOB ¢ 50 3B
0o 100 3B. MnasmeHHble NIMH3bI TOMOryT CHOKYyCUpoBaTh Ny4KU C yABOEHHON SHEpriu-
ell, 4To6bl OHW CTaNKMBaNNChb B OAHON TOYKE. DNEKTPOHHbIN [OXMraTeNnb [OMKEH ObiTh
3anosiHeH NNa3mMomn, a B MO3UTPOHHOM JOMXKEH ObITb NOMbIA 0CEBON kaHan. OnucaHHbIN
9KCMEPUMEHT MoKa He NPOogUHAHCMPOBaH.

MICTOYHMK NO3UTPOHOB

My4ok No3nTpoHoB
HeTtekTop

YyacTuy

[My4ok anekTpoHoB

AOXUTATENN MNNIA3MbI

MmaBHbIN
NVHEeNHbIN -
yckopuTtenb
Mo3nTpOHBI Mnasma
C aHepruen
50 =B

- .

OnNeKTPOHbI
C aHepruen
50 B

MnasmeHHasn nnH3a

20m

npoueccoB. Eciin TaKON 2JI€KTPOH-
HBIH UMIIyJIbC HAIIPABUTh HA TOHKYIO
MeTaJJINYeCKYI0O MUIIEHb, TO MOMK-
HO IIOJIYYUTH CTOJb K€ KOPOTKHUU
PEHTTeHOBCKUM UMIIYJIbC. BeposATHO,
BCKOpP€ PEHTIeHOBCKOE U3JIy4YeHHUe,
I10JIy YaeMoe C IIOMOIIIBIO HACTOJIbHBIX
yCKOpUTEJIeH, HAaleT MHOMKECTBO IIPH-
MeHeHUH.

B npuHIUIle, yCKOPUTEIb C Ja3ep-
HBIM KUJIBBATEPHBIM II0JIEM MOKET
Pa3roOHATH JJIEKTPOHBI O d9HEPTrUU
nopaaka 1I'sB, HO 1y1a 2TOro HyHO
MOJYYUTH IJIA3MEHHYIO BOJHY, KO-
TOpas COXpaHAETCA Ha NPOTKEHUH
IIeJIOTO CAHTHUMETPA, a He Hapbl MUJI-
JIUMeTPOB. YT0OBI BO3OYKIAIOIHUIHI ee
JIa3€PHBIH JIy 4 KaK MOMKHO J0JIBIIIE CO-
XPpaHAJI CBOIO MHTEHCUBHOCTB, HE00X0-
JVIMO CO3JaTh JUIS HETro IJIa3MEeHHBIH
cBeToBOA. HanGosiee nepCcrieKTUBHBIM
CYUTAETCHA METOJ IIPeJBAPUTETBHOI0O
¢dopMUpPOBAHUSA JIA3MEHHOIO CBETO-
BOJla, KOTOPBIM pa3dpabaTbIBAIOT HC-
ciaenoBaTenu u3 HanmoHaabHOM a-

6opaTopuu uM. JloypeHca B Bepriau.
B aTOM MeTO/ie IIIOTHOCTD 3JIEKTPO-
HOB OKOJIO OCH IlJIa3MBbl HUKE, YEM Ha
nepudepun. ITosromy koadpdunueHT
IpeJIOMJIEHHUA B IEHTPE IJIa3MEHHOTO
KaHaJjla OKa3blBaeTCsdA BBINIE, YeM Ha
nepudepun, U KaHaJ BeJeT cebs Kak
OIITOBOJIOKHO, HaIlpaBJIAOIIee Ja3ep-
HBIN JIy4. JKCIIEPUMEHTHI B Bepkiu
yIKe IToKa3aJju, YTO TaKHe KaHaJIbI I10-
3BOJIAIOT HOJIyYUTh MOHO?HEPreTHu4e-
CKUe IIy YKH 9JIEKTPOHOB. JlaibHeNIIIee
yCOBEpIIEHCTBOBAHUE TEXHOJIOTUH,
BEPOATHO, IPUBEJET K IOABJIECHUIO Ha-
CTOJIBHBIX IJIA3MEHHBIX YCKOPUTEIen
I'sB-knacca.

MpubnmxeHue

K npeaenbHOW aHeprum

A HeJIb35 JIM UCII0JIb30BaTh KOMIIAKT-
HbIe IIJIa3MEHHBbIE YCKOPUTEIN AJIsA
pasroHa sjJeMeHTapHBIX YacTHUI] [0
sHepruit nopaaka 1 ToB? B npuHu-
1€, MOYKHO OBbLJIO GBI IIOCJIEJOBATEIBHO
COEJUHUTh COTHU KOMIIAKTHBIX Ja-

3€pHO-TIJIa3MEHHBIX YCKOPUTEIBHBIX
MOZyJIeH, JAIOIIUX IIPUPAIleHUe d9HeP-
THUU I10 HECKOJIbKY ['9B. AHastoruyHas
KacKaJHasA cXeMa HUCIOoJb3yeTcd s
MOy YeHUU BBICOKUX 9HEPIUU € ITIOMO-
mplo TpaguuoHHbIx CBY-yckopure-
seri. OQHAKO KacKaJHuPOBaHUE IlIa3-
MEHHBIX YCKOPUTEJIEH CONPSAMKEHO C
OTrPOMHBIMU TPYAHOCTAMU.

CerogHa NpeAlodYTeHUE OTJAaeT-
cA METOAY JO¥UTaHUA IJIa3Mbl, IPHU
KOTOPOM YCKOPHUTEJb C MJIa3MEHHBIM
KMJIbBAaTEPHBIM IIOJIEM yJBauBaeT
SHEPIUIOo YACTUI], PA30OTHAHHBIX 00bIY-
HBIM ycKopuTeseM. [lociiefHUN BBI-
JaeT ABa UMIIyJIbCa 3J€KTPOHOB MJIN
IIO3UTPOHOB C 9HEPTHUEH NOPsAJIKA He-
CKOJIBKUX coTeH ['aB. B nepBoM uM-
myJbce (ero Ha3bIBAIOT BEAYIIUM) CO-
JIEPKUTCA B TPU pasa 60JIbIlle YaCTHII,
YeM BO BTOPOM (BeZjoMoM). U utnresns-
HOCTB KaiKJO0T0 UMIyJIbCa, U BPEMEH-
HOU MHTEPBAJI MEKAY HUMU OOBITHO
coctaBadgetT 100 ¢pc. Kak u B 1asep-
HOM YCKOpHUTEJIE, IIJIOTHBIA BeLYIUN
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DHINKA

UMIIYJIBC [I0IIajaeT B MEeHee IIOTHY IO
I1a3My U CO3JAET Iy3bIph C KMUJIbBa-
TepHBIM moJsieM. [Ipoijecc nmpoTexkaeTt
TaK e, KaK B yCKOPUTEJIE C Ia3ePHBIM
KHUJIbBATEPHBIM I10JI€M, HO 9JICKTPOHBI
pas36pachIBalOTCs HE CBETOBBIM JaBJIe-
HUEM JIy4a, a 9JICKTPUYECKUM I10JIeM
BEeAYIIEro UMITyIbca. 3aTeM BeJOMBII
UMIIYJIbC IONIaZiaeT B 9JIE€KTPOHHBIN
MIy3bIPb U GBICTPO YCKOPAETCH MIPO-
JIOJIBHOM COCTABJISAIOIIEH IOy YeHHO-
r'0 3JEKTPUYECKOr0 MOJIH.

BaIKHBIM ITapaMeTpoM KoJuiaijepa,
KaK U UX 9HEPIu-.

IlepevynciieHHBIE YCIIEX U IT03BOJIAIOT
3a/lyMaThCs 00 NCIIOIb30BAHUH I1JIA3-
MEHHOM CXEMBI JJIfI JOCTHKEHU S BePX-
Hel rpaHuIbl aHepruii. OQHaKoO cHa-
Jaja TeXHUKY CJIelyeT IPOBEPUTHh Ha
pa6oTalolieM YCKOpUTeJIe, UCIIOIb3y A
€ro Kak IepBylo cTyneHb. Hampumep,
napy mja3MeHHBIX YCTPOUCTB JAJIHH-
HOM 10 M MOKHO 651710 ObI yCTAHOBUTDH
1o o6e CTOPOHBI OT TOYKU CTOJKHO-

Ha y4acTtke gnuHon 10 cMm nnasmMeHHbIN
YyCKOpUTENDb YBENUYNBAET IHEPTUIO

YcKopuTesb ¢ IMJIa3MEeHHBIM KUJIb-
BaTEPHBIM II0JIEM BBI3BAJI O6OJIBIION
uHTepec Y GU3UKOB, 3aHUMAIOIIUXCA
COBEPIIEHCTBOBAHUEM YCKOPUTEIb-
HOU TexHUKU. CTOJIb IPUBJIEKATEIb-
HBIM €T0 CAeJIAJN JOCTUIKEHUS yue-
HbIX U3 UCLA, YHuBepcureTta lOxHOMU
Kanudopuuu u CtaHPOpPACKOro 1eH-
Tpa JUHEUHBIX yckoputeineit (SLAC).
IIpe:xae BCEro UM yAaJIoCh CO3/1aTh
IJIa3MEHHBIH YCKOPUTEIb METPOBON
AJIUHBI KaK JJI 9JIEKTPOHOB, TAK U
JU1 IIO3UTPOHOB. BoJibIlloe HCKYCCTBO
oTpe6oBaJIOCh JJI TOr0, YTOOBI HAY-
YUTHCA HOJJIEPKUBATH YCTOUYUBOCTD
BEIYIUX IIy4YKOB Ha TAKOM PaCCTOs-
Huu. Kpome Toro, pusmnku npogemMoH-
CTPUPOBAJIM yYBEeJIUYEHUE dDHEPTrUU
3JIEKTPOHOB GoJsiee ueMm Ha 4 'sB Ha
nuctaHuu Bcero 10 cm. Camoe riiaB-
HOE, YTO HeT HUKAKUX IPUHIIUTII AT b-
HBIX IPENATCTBUH JIUIA ele 60IbIIero
yBEJIUYEHUA SHEPIUU: JOCTATOYHO
NPOCTO YAJUHUTDH YIACTOK C IJIAa3-
MOM.

HakoHell, y4eHble ITOKA3aJH, YTO
njaasMa yJay4quaeT (POKyCHPOBKY dJIE€K-
TPOHHOTO WUJIY IMO3UTPOHHOIO JIyda
KaK MUHUMYM B /IBa pasa. OTO BeCh-
Ma CYIIeCTBEHHO JUI KOJJIaf1epoB, B
KOTOPBIX YCKOPEHHBIE YaCTHUIIbI JIOJIHK-
HBI OBITh C(POKYyCHPOBAHBI HA OYEHb
MaJjIeHbKOM IATHBIIIKE. YeM CHIbHee
COCpPeJOTOYEHBI IIYYKH, TeM O0JbIlIe
IPOUCXOAUT CTOJKHOBEHUN, KOJIU-
YeCTBO KOTOPBIX ABJIAETCH CTOJIb e

91IEKTPOHOB Ha 4 [3B.

BeHUsA Ha CToHOPACKOM JINHENHOM
KoJLIafiepe, YToObl yBEJIUYUTh 9HEP-
ruro yacTturr c 50 I'sB 10 100 I'sB. XoTsa
IPOEKT ellle He NPpoUHAHCUPOBAH,
SLAC y@e npeaJoXnul MUHUCTEDP-
CTBY ®HEPTeTHKH IIOCTPOUTH JTUHUIO
SABER 1J11 yCKOPEHU S YaCTHUIL 10 BbI-
COKHUX 9HEPIUH, 4TOOBI IPOJOIKUTH
HUCCJIeJOBAHUSA.

MBI pacCMOTpPEJH NPUHIUI JeH-
CTBUSA YCKOPUTEJIEH NPUMEHUTEIbBHO
K Pas3TOHY 9JIEKTPOHOB. UTOGHI YCKO-
PATH IIO3UTPOHBI UJIH IPYTHE IT0JIOMKU-
TEJIbHO 3apAKEHHBbIE YaCTUIIbI, HYX-
HO IEPEBEPHYTH dJIEKTPUYECKOE I10JIE.
Hanpumep, MOKHO UCHOJIb30BaTh B
KadeCcTBe BEAYIIEero Iy4oK II03UTPO-
HOB. Ero monoxurtenbHbIN 3apAf Oy-
JeT 3aTATUBATDH 2JIEKTPOHBI IJIa3MBbl
BHYTPb, 2 OHH, KaK U Ipemxjae, OyayT
IIPOCKAKUBATh IIEHTPAJBHYIO OChb U
06pa30BBIBATE NY3bIPb. [Ipy 9TOM Ha-
IpaBJIEeHUE JIEKTPUYECKOI'O IO U3-
MEHUTCS Ha IIPOTUBOIIOJI0KHOE TOMY,
KOTOpoe HabJloJanochk Obl B ciaydae
3JIEKTPOHHOI'0 UMITYJIbCa, YTO U Tpe-
6yeTcs AJf YCKOPEHUs BEJOMOTO UM-
IyJIbCA IIO3UTPOHOB.

I[ImadMeHHbIe YCTAHOBKU MOTYT
YCKOPATH U 60jIee TSAMKeTble YaCTUIIBI,
Halnpumep, NpoToHbl. OAHAKO TYT
€CTb OJJHO BasKkHOe TpeGoBaHUE: BBO-
JAVIMBbIE YACTHUIBI JOKHBI JIBUTaThCA
IIOYTH CO CKOPOCTBIO CBETA, YTOOHI He
OTCTaTh OT IJA3MEHHOHN BOJIHBI. ITO
O3HaAYaeT, YTO dHEPIUs YCKOPAEMBIX

IIPOTOHOB A0 HA OBITh HE MEHbIIIe
HeCKoJIbKUX ['aB.

TexXHOJIOTHA IJIa3MEHHBIX YCKOPU-
TeJed pasBUBAETCH CEMUMUIbHBIMHA
maramMy. MHOTve NpUHIIUIINAIbHbBIE
Ipo6IeMBbl yiKe pellleHbl, HO CO3JaH1e
KOHKPETHBIX YCTPONUCTB IOKA COIIPS-
JHEHO C CepPbe3HBIMU TPYAHOCTAMU.
B yacTHOCTHU, MHIKEHEePaM ellle IIpeJ-
CTOUT MOBBICUTH 39 (PEKTUBHOCTD yC-
KOPUTEJIA (JO0JI0 9HEPIUU BEAYIIEero
HMITyJIbCca, KOTOpas IIepeaeTCs YCKO-
pAeMBbIM YacTHUIaM), TOYHOCTH Ha-
CTPOWKU IIYYKOB (B TOYKE CTOJKHOBE-
HUS OHU JJOJIKHBI ObITh BBIDOBHEHBI C
TOYHOCTBIO JI0 €ITUHUI] HAHOMETPOB) U
YacTOTY HOBTOPEHUS pab0ouMX IIUKJIOB
(KOJITMYECTBO UMITYJIbCOB, yCKOPAEMBIX
3a e JUHUILY BDEMEHH).

CosparenamM 0OBIYHOTO YCKOPUTE-
J1A moTpe6oBasioch 75 JeT, YTOOBI J10-
BECTHU 9HEPIUIO0 CTOJKHOBEHUSA dJIEK-
TPOHOB C Imo3uTpoHaMmu a0 200 I'aB.
TexHOJIOrUA IJIa3MEHHBIX YCKOPUTE-
JIefi pa3BUBaeTCA ropas/io 6sicTpee, u
y4eHble HaIeI0TCA BBIATH 32 IIpe/iebl
Bo3MoikHOCTel CBY-cucrem ansa ¢pu-
3UKU BBICOKMX 9HEPIUH BCEro 3a napy
necATUIIeTUN. M

OOMOJIHUTENbHASA NUTEPATYPA:

m Plasma Particle Accelerators. John
M. Dawson in Scientific American, Vol.
260, No. 3, pages 54-61; March 1989.

m Plasma Accelerators at the Energy
Frontier and on Tabletops. Chandra-
shekhar Joshi and Thomas Katsouleas
in Physics Today, Vol. 56, No. 6; pages
47-53; June 2003.

m Accelerator Physics: Electrons Hang
Ten on Laser Wake. Thomas Katsouleas
in Nature, Vol. 431, pages 515-516;
September 30, 2004. Also three research
reports in the same issue.

m The Lasers, Optical Accelerator Sys-
tems Integrated Studies (LOASIS) Group
at the University of California, Berkeley:
http://loasis.lbl.gov/

m Stanford’s Plasma Wakefield Acce-
lerator Experiment: www.slac.stanford.
edu/grp/arb/e164/index.html
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Buayannsauuns
B3aMMOOENCTBYIOLLNX
NMMYHHbIX

KJIEeTOK BbiiBMIIA
CTPYKTYpPHbIE
o6pa3oBaHus,
CXO[Hble

C CMHancamu,
nocpencTesomM
KOTOpPbIX o6LiaroTCs
Mexay cobomn
HEMNPOHbI.

N3y4eHne MMyHHbIX
CMHancoB MNo3BOSIIET
NO-HOBOMY B3rNSAHYTb
Ha npouecc co3gaHns
NHPOPMaLMOHHBIX
ceTen, No3BOSIAOLLMNX
WMMYHHOW CUCTEME
3alwmaTb Hall
OpraHu3m.

[MoBEPXHOCTHbIE KNETOYHbIE GENKU (XKesTble) KOHLUEHTPUPYIOTCA B 0611acTU KOHTaKTa ABYX MMMYH-
HbIX KJIETOK, 06MeHMuBaLmnxca nHgopmaumen. OHM coobLuatoT KNeTke-younue (BHU3y creBa), YTo
¢ B-knetkow (cnpaBa) Bce B nopsagke. [Ans KNeTok, He NpoLUeLLMX TECT Ha XXNM3HECNOCOOHOCTb Uu 6e3-
ONAacHOCTb, Y KNETKM-yOUliLibl 3aroTOBIIEHO «OpPYXWe» — rpaHysbl C KUCAbIM COAEPXUMBIM (KpacHbIe),
rOTOBbIE YCTPEMUTBLCA K MECTY KOHTaKTa (cuHarcy) u caenatb CMEPTENbHYIO MHBEKLMIO.



HMMYHOROTHA

CoKaJIeHUIo, 0OHapOJOBAHUE

CeHCAIlMOHHBIX HAYYHBIX OT-

KPBITHUH He BCcerjja IpuBJeKa-
eT K cebe BHUMaHUe O0IIECTBEHHOCTH
M HE CYJIUT YYEHOMY MaTepHUaJIbHBIX
6J1aT, XOTSA B HAYYHBIX KPyTrax [EHUT-
Cs Ype3BBIYaHO BBICOKO.

Ilogo6HOE coGBITHE MPOU3OIITIO
B 1995 ., korpa A6paxam Kyndep (Ab-
raham Avi Kupfer) us HarqnonaapHOT0
€BPEMCKOro MEeJIUIIMHCKOTO UCCIIe0-
BaTeJIbCKOI'0 IIeHTpa B JleHBepe feJian
Jfokaal Ha KHCTOYHCKOM CUMIIO3uyMe
Ha OJTHOM M3 ITPECTHUKHBIX TOPHOJIBIK-
HBIX KypopToB CIIA. B aynutopun
co6panoch HECKOJIBKO COTEH UMMY-
HOJIOI'OB, KOTOPBIE C U3yMJIEHHEM B3H-
panu Ha yAUBUTEJIbHbIE TPEXMepPHbIEe
n300pakeHNA B3aUMOJIeHCTBYIOIINX
KJIETOK UMMYHHOH cucTeMbl. Ha K-
paHe oAHaA 3a APYrod BO3HUKAIU
OKPYIJIbIe, IIOX0KHEe Ha GbIYUH Iaa3s
6GeJIKOBbIe CTPYKTYPHI B TOM MeECTe,
I7ie KJIeTKU KOHTAaKTHPOBAJIHU APYT C
JPYTIOM.

CoMHEHUN OGBITHh HE MOIJIO: KAaK U
CHUHAIICHI, 06eclledynBaOIINe CBA3b
MeK1y HeHpOHAMU B HEPBHBIX KOM-
MYHHUKAIIMOHHBIX CeTAX, 06JIacTU
KOHTAKTOB MEKAY KJIETKaMU UM-
MYHHOH CHUCTEMBI BKJIIOYAIOT yIIOPA-
nodyeHHBIe OeJKOBBIe arperaThl. Ha
npeactaBiaeHHBIX Kynipepom nsobpa-
JKEHUAX ObLIIU YETKO BUJHBI HAPYIK-
HbI€ KOJIbII€BbIE CTPYKTYPBI, KOTOpPbIE
YAEPKUBAIOT BMECTe KOHTAKTHUPYIO-
Iiye KJIeTKU, U BHYTPEHHUE GeIKO-
BbI€ KJIacTephl, YYacTBYIOIIHE B JUaA-
Jlore MemxAy KiaeTKaMu. nes o ToMm,

YTO UMMYHHBIE KJI€TKH, KOTOPBIM JIJIS
OCYIIECTBJIEHUA NOJIKHOU 3AIIUTBI
opraHu3Ma Heo6X0AUMO HOCTOSAHHO
o6MeHUBaThCA MHDOpPMAIIUEN, UC-
IOJIB3YIOT T€ KE€ MEXaHHU3MBbI, YTO U
KJETKU HEPBHOU CHUCTEMBI, OTHIOAb
He HoBa. Ho B poknaze Kyndepa mo-
no6HasA MBICIB BIIEPBbIE MOJIYyYHJIA
3pumoe moATBep:kaAeHUe. Korpa on
3aKOHYMUJI, 3aJ B30PBAJICA alJIOJUC-
MEHTaMH, BOIIpocaM He ObLJIO KOHILA.

Ilocie ceHCaIMOHHOTO IOKJIa1a IPo-
1o 10 jeT, HO U IO cel JieHb MHOTroe
B CTPYKTYPHOM OpraHU3aliuu UMMYH-
HBIX CHHAIICOB OCTAETCS HESICHBIM:
KaKue KJIeTOYHbIE MEXaHU3MBI CO3/1a-
0T CHHAIITU4YeCKUe CTPYKTYpeI? Kak
9TH CTPYKTYPHI PEryJIupyoT MekK-
KJeTO4YHble B3aumoaecTBua? Kak
HapyIIEeHUs UX IeATeIbHOCTH CBA3a-
HBI C BOBHUKHOBEHUEM 3260/ IeBaHUMN?
W, HaKOHel], MOTYT JIM aTOTe€HbI UC-
H0JIb30BAaTh UMMYHHBIE CUHAIICHI B
CBOUX IEeaAX?

Busyanusanusa UMMYHHBIX CUHAII-
COB M UX IIOCJIeAyIolllee N3ydeHue
cTajly BO3MOMKHBIMU Giarofaps mo-
SABJIEHUIO HOBOM MUKPOCKOITNYECKON
TEXHHUKU BBICOKOTO pa3pelieHUus U
KOMITBIOTEPHOMY OOECIIeYeHHUIO CTa-
PBIX METOJIOB IOJyYeHUA n3o6pake-
HUH. U Teneph, KOTJa CTAJIO ICHO, YTO
MBICJIUTEJbHBIN MPOIEeCC, OCsA3aHUe
WJIM OTBET OpraHu3Ma Ha IoliaJlaHue
KaKoro-aubo rmatoreHa omocpeny-
IOTCH CXOAHBIMU OEJIKOBBIMU CTPYK-
TypaMu, HUccjeJoBaHUEe MeXaHu3Ma
UMMYHHOH peaKIIMu npuoGperaeT
HOBBIU CMBICJI.

OB30P: PA3IOBOP MO NMPABUJIAM

B Ha doTorpadusx KOHTaKTUPYIOLMX UMMYHHbIX KJIETOK YETKO BUAHbI YNOPSAOYEHHbIE

MeM6paHHbIe CTPYKTYpbI, HanoMunHarLwiue cuHanchl, NoOCpeacTBOM KOTOPbIX obLiatTcs apyr

C Pyrom HENPOHBI.

B Y4eHbIX, 3aHUMAIOLLMXCH UCCNefoBaHNEM WMMYHHbIX CUHancoB, UHTepecyeT B NepBYyto

o4yepenb MeXaHU3M KOHTPONA CTPYKTypusauun U ee posib B MEXKJIETOYHbIX KOMMYHUKa-

LnsX.

B Bo3MOXHOCTb HabnwogaTe 3a B3aMMOAENCTBUAMMN MMMYHHbIX KNEeTOK B peasibHOM Bpe-

MeHU no3eondeTt rny6>Ke NMPOHUKHYTb B TaVIHy X O6LLEHMSA N NOHATb, KAK UX COBMECTHbIE

nencTBmA obecneynsarT 3alunTy Hawero opraHmama.

Bb160op HanpaBneHus

O croco6HOCTHU KJIETOK UMMYHHOM
CHCTEMBI K IleJIeBOMYy 0OMeHYy UH@OP-
MaInuel 6bIJI0 U3BECTHO 3a/0JITO J0
o6GHapyKEeHU UMMYHHBIX CHHAIICOB.
YyeHble 3HAJU, YTO JAHHBIE KIETKU
0o6IIAI0TCA JAPYT C APYTOM U CO CTPYK-
TypaMU IPYyToro THUIA C HOMOIIIBIO 0CO-
OGBIX MOJIEKYJI — ITUTOKMHOB, U UTO He-
KOTOPBIE U3 HUX HE PaCIIPeJeIAIOTCA
110 BCEMY OpPraHN3My, KaK 9TO JeJIaloT
TOPMOHBI, a HAIIPaBJIATCA B KPOBb
M B3aUMO/IEHICTBYIOT TOJIBKO C OIIpeJie-
JIEHHBIMH KJIETKAMH IIPU TECHOM KOH-
TaKTe.

Cnoco6HOCTh OGMEHUBATBCA XUMHU-
YeCKHMMM CUTHaAJIaMU JIUIIb C 6/IHKa -
IIIMMH COCEIIMH — BAMKHOE CBOHCTBO
MMMYHHBIX KJIETOK. B oTiin4une oT Het-
POHOB, KOTOpbIe 06Pa3yIOT MEKIY CO-
60M U C IPYTUMU KJIEeTKaMU CTAaOUIIb-
HBbI€ JI0JITOBPEMEHHbIE KOHTAKThI, OHU
«obmiaroTca Ha 6ery», IOCKOJbKY Ha-
XOAATCSA B IOCTOSHHOM JIBUKEHUU B
IOUCKAaX YyKEePOAHBIX areHToB. Korga
Kakafg-1n60 UMMYHHas KJIETKa, BbI-
HCKHUBaoIag Npu3Haku 3aboseBa-
HUS, BCTpeYaeTcd C APYTroH KJIeTKOM,
OHa B TeYeHHWE CYUTAHHBIX MUHYT
JIOJI3KHA BBIACHUTD, BCE JIM C HEH B I10-
pAanke. Eciy okameTcs, 4TO IOCIeN-
HAA [OBPEXAEeHA WU IIPEACTABIAET
OIIACHOCTh, UMMYHHAs KJIeTKa JU60
YHHUYTOMKAET ee, J100 IoJaeT CUTHAJI
TPEBOTY JAPYTUM YYaCTHUKAM «JIH-
HUU 060poHBD. C6OI B cUCTEME KOM-
MYHHUKAIIUH MOMKET IIPUBECTU K YHHU-
YTOKEHUIO HOPMAJIBHBIX KJIETOK (UTO
U IIPOUCXOAUT IIPU ay TOUMMYHHBIX
3aboJieBaHUAX, HAIIPUMED, PaCCesaH-
HOM CKJIepO3e) UJIU K OECKOHTPOJIb-
HOMY JI€JIEHHUIO PAKOBBIX CTPYKTYD.
VIMMYHOJIOTH B BBICIIEH CTENEHH 3a-
HHTEPECOBAHBI B TOM, YTOOHI HE TOJIb-
KO UJIEHTU(DUIIMPOBATD BCE MOJIEKYJIBI,
y4acTBYIOIHE B AUAJIOTE, HO U BBI-
SCHUTDH, KAaK OHU B3aUMOJAEHUCTBYIOT
MeKJy co00l, IpUuHUMAas CyAbOOHOC-
HbI€ PEIIeHUS.

B mavaise 1980-x rr. yuyeHble U3
JlabopaTopuu UMMYHOJOTHUU IIPHU
HanuoHalbHBIX MHCTUTYTaX 3/pa-
BOOXPAaHEHUA NPENIPUHAIU IOIBIT-
Ky IPOBEPUTH TMIIOTE3y, COTJIACHO )

26

B mupe wayku [03] mai 2006

COURTESY OF BJORN ONFELT AND DANIEL M. DAVIS (npeablayLune cTpaHuLibl)



HMMYHONOTHA

CHNHAMCBLI Mo MUMKPOCKOINOM

CnoBo «CuHanc» B NnepeBofe C rpe4eckoro 03Ha4yaeT «COefMHeHne, CBA3b», a B LAHHOM KOHTEKCTe — 06/1acTb CONPUKOCHOBEHUS KNETOK,
roe NpoucxoauT 06MeH CUrHasnbHbIMU MOnekynaMu. HacTo Takoe B3aMMOfencTemne TpaHcopMmnpyeTcs B NPSAMON (OU3NYECKMIA KOHTAKT,
onocpeayeMblin 0co6bIMN 6enkamun. MexHenpoHHbIE CUHAMCbI, Kak NPaBuo, ABNAKTCA CTAOUNbHLIMU CTPYKTYpamn, a UMMYHHble — Bpe-
MEHHbIMM 06pa30BaHNAMM, NPeAHa3HA4YeHHbIMMN AN HENPOJOMKUTENbHOrO KOHTakTa. CTPpyKTypa MMMYHHOrO CuHanca 3aB1CcuT OT TOro,
MeXAy KakuMu KneTkamu oH o6pasyeTtca. CTpyKTypusaums NpOUCXOANT B HECKOJSIbKO 3TanoB 1 perynupyeT npouecc o6LweHuns.

MOPA3UTEJIbHOE CXOOCTBO: CuHanc mexay HelMpoHaMu o6pa3yeTcs ¢ NOMOLLbI0 6eIKOB afre3vu, yoepXxuBatLmMx KNeTkn B Hemno-
cpeAcTBeHHOW 6nn3ocTn. AKTMBaLUA NEPBOro HEpOHA NPMBOAMUT K BbIGPOCY B CMHANTUYECKY!IO LLiefb HEAPOMEANaTopoB, KOTopble And-
yHOMPYIOT BO BTOPOI HEMPOH U CBA3LIBAIOTCS C PeL,enTopaMm Ha ero noBepxHocTu. B o6pa3oBaHny MIMMYHHOI0O crHarnca Toxe y4acTByeT
6enkun aare3vivi — oHM CONMXKAIOT KNIEeTKM BO BpeMs o6MeHa nHdopmMaumein. Ha pucyHke npefacrasneHo B3anMoaencTemne AByX UMMYHHbIX
knetok — B u T. [epBas HeceT Ha CBOe NOBEPXHOCTN 60K — rnaBHbI komnnekc coeMmecTumocTu (MHC), ¢ KOTOPbIM CBAAI3aH aHTUTEH,
BTOpas — peLenTop, pacno3HatoLmii STOT aHTUTEeH U CBsA3bIBaloLWMIACA ¢ HUM. Benok CD45, 06bI14HO NoAaBnsoLL M MEXKIETOYHOE B3a-
MMOJencTBMe, BbITECHEH Ha Nepudepuio cuHanca. BHelwHe chopMupoBaBLLMIACA CUHAMNC HAaNoOMUHaeT 6bl4nii rnas.

HEWPOHHbBIM CUHAINC VMMYHHbIX CUHAMC

B-knetka

Hewnpomepuatop

: I— Benku

agresun
Benku agreauu

PeuenTop T-knetka

CuHantnyeckas L CuHantnyeckas
CTpyKTypa CTpyKTypa

DOOPMUPOBAHUE CUHATICOB: O6pa3oBaHune cuHanca Mexay xennepHoiM T-nuMOLMTOM U APYro UMMYHHOWN KNETKON HavymHaeTcs
C KnacTtepusauun 6enKoB aare3nu (kpacHele) B LeHTpe 061acTn KOHTaKTa, a peLenTopoB (3es1eHbie) — no nepudepun. B 3penom cuHan-
ce BHelLHee KonbLo o6pa3yoT Monekynbl CD45. Mpu hopMrMpoBaHumn cuHanca Mexay LUMToTokeuyeckuM T-numdountom (T-kunnepom)
M KNEeTKOW, Nnoanexallen YHUHTOXEHUIO, NPOUCXOAMUT KlacTepusaums peLenTtopHbix 6enKoB 1 6enkoB agre3nn, Bnocneactaum obpasyto-
LMX KONbLO. MPaHymnbl C TOKCUYHBIM BELLECTBOM (XKesTbie) YCTPEMAATCA U3 LeHTpa T-KNeTKM K CMHaNCy U BNPbICKMBAOT COAEPXNMOe
B KJTIETKY-MULLEHb.

XENMNEPHbIN
T-NNUMOOUNT

Hespenbiii 3penbin
cuHanc cuHanc

g: | —
LlVlTOTOKCl/l“iECKVll?l
T-NMIMMOOUNT

AMADEO BACHAR
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B3anmopeincTerne mexpay T-KNeTKon (CuHASA)
M aHTUreHnpeacTaBnaoLen oeHOAPUTHON
KINeTKON (30/10THCTAasI), B pe3ynbTate KOTopo-
ro T-kneTtka aktTusupyetcsa. Ha Mukpodoto-
rpadvv BUAHO, 4TO T-KNeTo4YHble peLenTo-
pbl, B3aMOAENCTBYIOLLE C aHTUreHaMK,
HaxoOsTCA B LLEHTPeE (3es1eHbii), a 6enkun
aaresun (po3osekle), yaepxXusaroLne Knetkn
BMeCTe, pacrnonaratTcs no nepudepum.

KOTOpPOI HaIlpaBJeHHad lepeaada
IIUTOKHMHOB OT OZJHOI UIMMYHHOM KJIeT-
KU JPYToil IPOUCXOAUT Yepe3 HEeKYIo
CTPYKTYPHUPOBAHHYIO IIOBEPXHOCTH
paszaena. 3BeCTHO, YTO KJIETOYHBIE
MeMOpaHbI He CIYKaT HEIPEeOLO0IH-
MBIM 6apbepoM A1 GEIKOB: IIOCIeIHIE
IIPOXOJAT CKBO3b HUX, JIETKO JOCTUTA-
0T 0671aCTH KOHTAKTa MEKAY ABYMH
HUMMYHHBIMU KJIETKaMHU U 06pasyioT
3/leCh HEKHE CTPYKTYPHI, I0J0GHbIE
TEM, YTO BO3HUKAIOT IIPU B3aNMO/ICH-
CTBUU HEUPOHOB ZPyT C APYTOM KU
C IPYTUMU KJIETKaAMU.

F'unoTesa, BbICKa3aHHAaA IPYMIIION
y4eHBIX U3 JlaGopaTopuy UMMYHO-
JIOTMH, OCHOBBIBAJach Ha TOM 9KC-
IIePUMEHTAJbHO IIOJTBEPIKICHHOM
daxkTe, 4TO KJ1acTepU3aIUH Crierudu-
YeCKUX GEeJIKOB Y IIOBEPXHOCTU T-Kile-
TOK JOCTATOYHO AJIA UX aKTUBAIUU.
B 1984 r. 6b11a oIy 6JIMKOBaHA CTAThA,
B KOTOPOU YYaCTHUK 9KCIIEPUMEHTA,
Mariks Hopkpoc (Michael A. Norcross),
BIIEpBbIE BBICKA3aJs HUJCI0, YTO HEPB-
Hasg U UMMYHHas CUCTEMBI UCIIOJIb-
3YIOT IS MEMKKJIETOYHBIX B3aHUMO-
IeHCTBUI CXOAHBIE CHHAIITHYECKHE
MexaHU3MBbI. K comkaleHHuIo, MmaTe-
puan GblLI HaleYaTaH B MaJIOU3BECT-
HOM KypHAaJje, K TOMY K€ HEeKOTOpbIe
BasKHBIE ACTAJH B IIyOINKAIINN GbLIN

OIYIIEHBI, B pe3yJIbTaTe O CHHAIITHYe-
CKOM MOJ€eJI B3AUMOJIEHCTBUS KJIETOK
MMMYHHOM CUCTEeMBI BCKOpe 3a0bLIH.

B 1988 r. HpIHe TOKOUHBIN Hapi3
JsxeitaBait mi. (Charles A. Janeway)
u3 MeIbcKoro yHMBepCHTeTa HOCTABII
6IeCTAIINI S9KCIIEPUMEHT, ITOATBEPIK-
JQIOIIUH CIIOCOGHOCTE UMMYHHBIX KJIe-
TOK K HAIIPaBJIEHHOU CEKPEIH 6EJIKOB.
OH BrTI0YMT T-KJI€TKY B IOPBI MeMOpa-
HBI, pa3IeJIAIoNIeH cocy] C pAaCTBOPOM
Ha JIBa OTCeKa, U J06aBUJ B OVH U3
HUX BEIIeCTBO-aKTUBATOP, MO0y Ia-
IO T-KJIE€TKU K BBIJIeJIEHUIO OE€JTKOB.
OKasaJioch, YTO GEJIKM HAITPABJIAJINCH
HCKJIIOYHTEIBHO B TY CTOPOHY, OTKYZA
HCXOJUJI CUT'HAJI, T.€. B TOT OTCEK, I/ie
HaXOJUJICA aKTUBATOP.

B 1994 r. Yuabawm Iloa (William
Paul) u Po6ept Cenep (Robert A. Seder)
BHOBb BEPHYJIMCH K HJie€ UMMYHHBIX
cuHarncoB. OHU NPeACTaBUIN CUHAIIC
KaK CTPYKTYPY U3 JBYX HAXOAAIINXCA
B HEIIOCPEJCTBEHHOM OJIM30CTU APYT
K IPYTy KJIE€TOYHBIX IOBEPXHOCTEH.
Ha opHOM 13 HUX pacnoyiarajauch 6e-
KOBBIE PelelITOPHI, Ha JAPYrol — UX
«KOHTPAreHThbD. FiMesa B BULY, UYTO UM-
MYHHBIE KJIE€TKU 001a/Jal0T HECPABHU-
Mo OoJIbIIel cBO60I0N TepeMeIeHus,
4eM HeHpoHBI, [1oJ1 Ha3BaJI UMMYHHbIE
CHHAIICHI «<HEIIPOYHBIM COIO30M», B OT-
JIMYUe OT CTaOUIbHBIX JJOJTOBPEMEH-
HBIX CUHAIITUYECKUX CBA3EH MEKAY
HeMpOHAMU.

Urak, k cepenune 1990-X IT. rurioresa
MMMYHHBIX CUHAIICOB OOpeja YeTKHe
o4yepTaHUsA, HO YTOOBI CTATh HAY YHBIM
dakToM, OHa JJOJKHA OblIA TOJIYYUTh
SKCIEPUMEHTAJIBHOE ITOITBEPIKICHUE,

QHTUT€HOB U IIEPEXOJAT B aKTUBUPO-
BaHHOE cocToAgHUe. HarmoMuHalomye
GBIYUM I1a3 6eJIKOBBIE CTPYKTYPHI,
o6pasyomyecsa B 06JIacTH KOHTAKTa
ABYX KjeTok, Kyndep HasBas HagMoO-
JIEKYJISAPHBIMHU KOMILIEKCAMY aKTHUBa-
nuu (HKA).

HeszaBucumo ot Kyndepa aktusa-
nuio T-KJIETOK IPOAEeMOHCTPHUPOBA-
au takxke Malka Jactun (Michael
L. Dustin) u ITox Annen (Paul M. Al-
len) 3 MeAUIIUHCKOMN IIKOJIBI IIPU
BalmuHI TOHCKOM YHUBEPCUTETE CO-
BMecTHO ¢ MapkoMm [[aBucom (Mark
M. Davis) nua CTaH)OpPACKOro yHUBEP-
cuteTa. OHU UCIIOIb30BAIN HECKOJIb-
KO mHOU moaxoxd: 3ameHuau AIIK nu-
OUHON MeMOpaHoU, PUKCUPOBaHHOM
Ha IIpeMeTHOM cTekse. Ha MemGpaHy
GBI HAHECEHBbI 6eJIKU, OOBIYHO IIPH-
cyTcTByIoue Ha noBepxHocTHu AlIK,
Ka /bl U3 KOTOPBLIX HeC CBOU JIyo-
podop. Kak Tosbko k¥ MeMOpaHe IIpu-
6amxanack T-KIeTKa, IIPOUCXOLHIIA
IeperpyniupoBKa 6EJIKOBBIX MOJIEKYJI
(cm. puc. cnpasa ssepxy), a o Mepe
«obcaeoBaHUA» €10 MeMOpaHHBIX
6enK0B GOPMUPOBAJIACE CTPYKTYypa
«op1unii iasd». TakuM o6pas3om, cTao
SICHO, 4TO JIJI1 00pa30BaHUA UMMYHHO-
ro cHaIca He TpebyeTcs YCUINN 1By X
KJIETOK, — CUHAIITUYeCcKas CTPYKTypa
IOSIBJIAETCS B OTBET Ha IPUOJIMIKEHHE
OJJHOH MMMYHHOH KJETKU K HUCKYyC-
CTBEHHOMY 0€JIKOBOMY aHCaMOJIIO.

BrL10 TOKA3aHO TAKKe, YTO CHHAIIC
ABJIAETCHA NJUHAMUYECKOU CTPYKTY-
PO, UBMEHHIOIIENCA 110 X0y B3aNMO-
NeCTBUA KJIeTOK. Tak, T-KJIeTOYHbIE
PelenTopkl, CBA3BIBAIOIIUECH C AHTH-

\3mMeHeHus B CTPYKType cuHanca MoryT
HECTUN NHDOPMALIMOHHYIO HarpysKy.

KaKOBBIM U CTaJIU CJIAM/bI, IIPOJIEMOH-
crtpupoBaHHble Kyndepom Ha Ku-
CTOYHCKOM cuMno3uyMe. Ha HUX Gb11u
YeTKO BUJIHBI AHTUTEHIIPECTABIIAIO-
mue UMMyHHBIe KaeTkH (AITK), coe-
[IUaIU3UPYIOIIHeC Ha PacIleIUIeHUNU
Yy:KEPOJHBIX areHTOB (Halpumep,
BUPYCOB), U B3aUMOJICUCTBYIOIUE C
HUMMU T-KJIETKH, KOTOPBIE PACIIO3HAIOT
npeacTtaBieHHble AITK-dparMeHTHI

reHaMu, BHa4ajae o6pasyioT KOJIBIIO
BOKPYT KJIacTepa U3 GeJKOB aAre3unu
(rakoii aHCaM6JIb Ha3bIBAETCA HE3pe-
JIBIM CHHAIICOM). 3aTeM CTPYKTypa
«BBIBOpAYMBaeTCA HAU3HAHKY»: MO-
JIEKYJIBI AT €3N 06pasyoT HapyKHOe
KOJIBIIO II0 Kpar «GbIYbero riasar, a
B3aMMOJAEHCTBYIOIIINE C aHTUTeHAMU
T-KJI€TOYHBIC PEelelNTOPhl OKa3bIBa-
I0TcA B 1ieHTpe. O6pasyercsa 3pesbli
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HMMYHONOTHA

0,5 MUH

B ogHOM 13 NepBbIX 3KCMNEPMMEHTOB MO BU3yann3aumm MMMYHHbIX cuHancos Maikn [JacTuH Mcnonb3oBan MCKYCCTBEHHYIO KNIETO4HY0 Membpa-
HY C BKJIIOYEHHbIMU B Hee (hriyopecLeHTHO MeveHHbIMK 6enkamu. Korga T-kneTtka (ee Ha ¢gpoTorpaghum He BUAHO) Nnpubnuxanacb K membpaHe,
Ha4yvHanock hopmunposaHve cuHanca. BHa4ane 6enku, HecylimMe aHTUreHonofo6HbIe MONeKYbl (3es1eHbie), 06pa3oBbiBany Hapy>XHOe KOMbLo,
a 6enku agresum (kpacHolie) cobupanuch B LeHTpe. 3a Te 60 MUHYT, B TEHEHNE KOTOPbIX BEIOCh HAGMIOAEHNE, MOXHO 6bII0 YBUAETb, KaK CMHan-
Tnyeckas CTPYKTypa «BblBOPAYMBAETCA HAM3HAHKY» — aHTUreHbl M 6eNKK aare3mm MeHaITCS MecTamn. AHanorn4Hble NpoLeccsl NpoTeKkaT
npu co3peBaHUM cuHanca B 0611acTu KOHTaKTa T-KNeTKU 1 peanbHOoW aHTUreHnpeacTaBnsaioLlen KNneTku.

cuHanc. CUHAITUYeCKUE CTPYKTYPBI
GBI OGHAPYIKEHBI U I APYTUX TH-
I10B UIMMYHHBIX KJIETOK. B yacTHoCTH,
B 1999 r., korga a paboran B nabopa-
Topuu [xera [lItpomunrepa (Jack
Strominger) B 'apBapackoM yHUBep-
CHUTEeTe, MHOIO ObIJIO IIOJIyYE€HO H30-
GparkeHne CHHAIITUYEeCKUX CTPYKTYP,
o0pa3yeMbIX IIUTOTOKCUYECKUMHU JIeH-
KoLiuTaMu — T-KuUJljIepaMu.

3ambicnoBaTbIf A3bIK TaHLA

YTo Ke 3aCTaBJIAET KI€TOYHbIE GETKHU
YCTPEMJIATHCA K MECTY KOHTAKTa U 06-
Pa30BBIBATH yHOPAI0YCHHbIE aHCAMO-
au? Ilo kpaiiHell Mmepe, ogHA CTPYKTY-
pa, obecneynBampInas nepeMeIieHue
6eJIKOB BO BCeX KJIETKaX, U3BeCTHA —
9TO IITUTOCKEJIET, CJIOKHAS CETh TOHKUX
06eJIKOBBIX HUTEM, CITOCOOHBIX PACTATU-
BaTbhCA U COKpamaThed. Kak nmokasanm
9KCIIEPUMEHTHI, B IPUCY TCTBUU TOKCU-
HOB, IapaJIU3YIOIUX paboTy IIUTOCKE-
JjleTa, HEKOTOpble 6EeJIKM yTpadyuBamoT
CIIOCOGHOCTB IIEPEMEIAThCA B CTOPOHY
UMMyHHOro cuHarca. CiiefoBaTeJIbHO,
HUTHU IIUTOCKeEJIeTA IeHCTBUTEIBHO MO-
T'yT KOHTPOJIUPOBATH IIPOIECC AaKKYMY-
JISIITU Y 6EJTKOB B 00J1aCTU CHHATICA.

B ynopsigounBaHUU GEJIKOB MOTYT
y4dacTBOBaTh TAKiKe JiBa JAPYTrUX Me-
XaHU3Ma. BeICKa3bIBaJOCh NPEAIO-
JIOKEHHe, YTO B KJIETOYHOU MeMGpa-
He BHauaJie obpa3yroTcsa HeGoIbIue
KJIacTepbl U3 HECKOJBKUX GETKOBBIX
MOJIEKYJI, CIIOCOGHBIE ITepeMenaThCs
BI0JIb KJIETOYHOM ITOBEPXHOCTH OISATh-
TaKM C IIOMOIIbIO ITUTOCKeJIeTa. Takue
mjIaBy4ue «OCTPOBKM» COGUPAIOTCA B
o6JIacTH CMHAIICa U B3aUMOJEHCTBY-
IOT C PeUeNnTOPHBIMU GeIKaMU KJeT-

KHU-IIapTHEpPa, 4TO U IIPUBOAUT K €€

aKTHUBaIMU. BripodyeM, ymoMAHYyThIe
«OCTPOBKW» CJIHIIKOM MaJIbl, YTOOBI
HMX MOKHO OBIJIO YBU/IETh C IIOMOIIBIO
OITHUYECKOI0 MUKPOCKOIA, TaK YTO UX
cyIlecTBOBaHME CIIOPHO.

Eme ogqHa MHTEpecHasa runoTesa
3aKJII0YaeTCcsa B TOM, UYTO Pelarolylo
POJIb B IPOCTPAHCTBEHHO-BPEMEHHOM’
opraHuadanuu 6eJKoB Ipu GopMUPO-
BaHNM CHUHAIICAa UTPaloT PpU3NUECKUe
napaMeTpbl — pa3Mephl Pa3HBIX 6€IKO-
BBIX MOJIeKYJI. KaK TOTbKO GeJIKY OJTHOM
KJIETKHU CBA3BIBAIOTCA CO CBOUMU ITapT-
HepaMHM, IpUHAaJJIeKAIIUMU APYTOMH,
Be KJEeTOYHble MeMOpaHbl cOImKa-
I0TCs, IpuYeM 06pa3oBaBIINICS 3a30P

B TOYHOCTHU COOTBETCTBYET pasMepam

B3auUMoAeUcTByONIUX 6eakoB. [Ipu
3TOM ILIEHTPaJbHBIN KJIacTep U3 Ma-
JIBIX 6EJIKOBBIX MOJIEKYJI BBITECHAET Ha
nepudepuro 6eaku 66IbIIero pasmepa,
U B 06JIaCTH CMHAIICa TPOUCXOAUT pac-
npezesieHNe Pa3HbIX TUIIOB 6EJIKOB.
JIaHHYIO0 TUIIOTE3Y GBIIO PEIIEHO ITPO-
BEPUTH C IIOMOIIbI0 MaTeMaTUYe€CKOTO
MoOJeJINpOoBaHuA. 3a paboTy B3AJICA
MatemaTuk Apyn Yakpaboptu (Arup
K. Chakraborty) us KaaudopHauiickoro
yHuBepcuteTta. OH 6blJI HOpakKeH CTPOH-
HOCTBIO OPraHU3aIlM1 CHHAIITUYEeCKOMN
CTPYKTYPBI M Cpa3y NpeACTaBUI, KaK
ero co6CTBEHHbIE UMMYHHBIE KJI€T-
KU HAYUHAIOT 3aMBICJIOBATBIN «Ta-

HeEI», CTOUT TOJIBKO €My IIOJIXBaTUTh p

3acHAT MOMeHT, Koraa Asa T-kunnepa (crpasa) roTOBATCA atakoBaTb KNeTKy, noanexatyyo
YHUYTOXEHUIO (B yeHTpe). MNpoTeonntnyeckmne epmMeHTbl (3e/1eHbie) yXKe CKOHLEeHTpupoBa-
NCb B LIEHTPe CMHancoB, 06pa3oBaBLUMXCA B 0611aCTU KOHTaKTa T-KNEeTOK U KNEeTKU-MULLIEHW.
OHM nocTynunu crofa no MUKPOTPy6oUKaMm (kpacHble) LuTockeneTa n 6yayT UHbeLMpoBaHbl B
KNEeTKY-MULLEHb Yepes LieHTpasnbHYI0 4acTb CUHANTUYECKON CTPYKTYpbI. Tako cnoco6 Beefe-
HUA hepMeHTOB 3aLlumLLiaeT OT pa3pyLUeHns camu T-KneTku.
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Mo mepe aBMXEHMA BUpYyca T-KNeTOYHOro nenkosa YenoBeka (KpacHbiy) OT MHPULMPOBAHHOW T-KNETKWN K HEMHULUMPOBAHHOW (cripaBa HasneBo
BBeEpPX) 6enKn aare3un (3es1eHble) KOHLEHTPUPYIOTCS B 0651aCTU KOHTakTa MmembpaH. Ecnv cMoTpeTb Ha Bce npoucxofsiiee «rnasamm» 6051bHOM
T-kneTku (BBepxy cnpasa), TO MOXHO YBUAETb CTPYKTYPY, aHANOrMYHYI0O UMMYHHOMY CUHarcy. OTO 03Ha4aeT, YTo BUPYC T-KNeTOYHOro Nieikoasa,
a Takxe Apyrve natoreHbl, nopaxatowime KneTkn UMMyHHOW cuctemMsbl (Hanpumep, BUY), moryT ncnonb3osatb B CBOUX LieNAX CTPYKTYpPbl MEX-

KNeTo4YHOMn KOMMYHUKauUunu.

rpunn. MojesnpoBaHUe IIOKA3aJIo,
YTO pa3HUIIbI B pa3dMepax GeJIKOBBIX
MOJIEKYJI, YYACTBYIOIIUX B «TAHIIE”, J10-
CTATOYHO /IJI1 06pa30BaHU A KJIaCTEPOB
13 GOJIBIINX M MAJbIX MOJIEKYJ B Pa3-
HBIX yYacTKaX CUHAIICA.

KoHeYyHO, UMMYHOJIOTAM XOTEJI0Ch
6Bl 3HATh, KAKOB CMBICJI TAKOH Iepe-
IPYNIIMPOBKU B KOHTEKCTE KOMMYHHU-
KAIJMOHHBIX CBA3€H MEK1y KJI€TKaMU.
He MCKJII0YEHO, YTO HUKAKOI'0 CMBICJIA
HEeT BooOIIe: BHAYAJIe CYUTAJIOCH, YTO
MMMYHHBIN CHHAIIC IIPE/ICTABIIAET CO-
6011 uTOo-TO Bpoje Oydepa, obecredn-
BaIOIIEero HaIllPpaBJIEHHYIO CEKPEIHI0
IIUTOKUHOB, U TAKOBA €r0 € JUHCTBEH-
Haa pyHKOUuA. OZJHAKO CO BpeEMeHeM
CTaJjI0 OYEBUHO, YTO B 3aBUCUMOCTHU
OT TUIIA UMMYHHBIX KJI€TOK CHUHAIITH-
Yeckasd CTPYKTYpa MOKET pelraTh ca-
MBbl€ pa3Hble 33JJa4Yi: HHULIUHUPOBATh
JAYaJIor, IpeKpaliaTh ero, peryjimupo-
BaTh «'POMKOCTB» pa3roBopa H T.J.

B 2002 r. Kyndep (paborammuin
ceroHsa B MeIUITMHCKOM IITKOJIe YHU-
BepcuteTa J[:xoHca XONKWHCA) ITIOKA-
3aJI, YTo 0OMEeH CHUTHaJaMU MEXAY
T-rinetrkamu u AIIK eme go popmupo-
BaHUA HAJMOJIEKYJISAPHOI'0 KOMILIEK-
ca aktuBanuu (HKA) cnoco6eTByeT
KJIETOYHOM aAre3muu, HO JUId aKTHUBa-

nuu T-KJIeTOK Heob6XoamMo o6Gpaso-
BaHnue HKA. A nHenaBHo [lloy u AnieHn
COBMECTHO ¢ JlacTUHOM O6HaAPYHKUIH,
4TO pe3yJabTaTHUBHBIA OOMEH CHUTHa-
namu mexay T-knetkamu u AITK Ha-
YUHaEeTCA /10 TOTro, KaK T-KJIeTOYHBIE
penenTopel rPyNIUpy0TCA B IIEHTPE
cuHanca. HKoMMyHUuKanua BO3HUKA-
eT Jaske /0 II0ABJIECHNA 3aKOHUYEHHOM’
CTPYKTYPBI, U3 YETO MOXKHO 3aKJIO-
YUThb, YTO 3aBepIlIeHUue ee GOPMHUPO-
BaHUA 0O3HA4YaeT KOHEI] Juajora.

YdeHsle mpejmnogaraloT, YTO ap-
XHUTEKTypa CHHaIca peryiupyer
«TPOMKOCTB AHanorar. Brarusasa
penentopsl, T-KJIETKH MOTYT 06€30-
nacuTh ce6s OT ryOUTEeJIbHOU TUIlep-
CTUMYJIAIUMN NPU U30BITKE aHTU-
reHOB. BelgcHUIOCH, 4TO T-KJIETKU
JeACTBUTEIbHO YOUPAIOT PEeIenTOPhI
13 06JIacTH CUHAIICA, YTOOBI 0CJIa6UTh
CUTHAJl, 1 aKKyMYJUPYIOT UX TaM,
4TOOBI YCHUJINTE BBI30B IIPU HEJIOCTAT-
KE aHTUTEHOB.

A Habaionan cXoJHOE MOBeJeHUE
T-KJIETOYHBIX KHUJIJIEPOB, 0COOBIX KJIe-
TOK UMMYHHOH CHUCTEMBI, KOTOpPbIE
OTBICKMBAIOT MOBPEXKJIEHHbIC UIH
aHOMaJIbHbIE KJIE€TKU (PaKOBbIE, MYy-
THUPYIOIINE NN NUHPUIMPOBAHHBIE) U
YHUUYTOXKAIOT UX. HeamopoBbie KaeT-

KU MOTYT OTJINYATbhCH OTCYTCTBUEM
Ha UX IIOBEPXHOCTU HEKOTOPBIX CIIe-
nuduyecKkux 6eJIKOB, YTO U BOCHPHU-
HuMaeTcs T-KUlIepaMUy KaK IPU3HAK
6osie3Hu. 1 nmokasas, 4To AedULIUT
crenudrUIecKux 6eJKOB OTPAKAETCA
Ha CTPYKType CHUHAIIca, B YbeM 00-
pPa3oBaHUU y4acTBYIOT T-KHUJIJIEPHI,
KOTOPBIE, UCXO/ U3 XapaKTepa u3Me-
HEHUSA CTPYKTYPbI KJIETKH, pellaloT,
YHUYTOMKATH I10JI03PUTEIbHBIN 00b-
€KT MJIK OCTABUTH B IIOKOE.

U e1te ogHA IOTPsACAOIias HOBOCTh:
BO3MOJKHO, I3BIK Xopeorpaduu, Ko-
TOPBIHA UCIOJb3YIOT IJd OGIIeHUd
HUMMYHHBIE KJIE€TKH, JOCTYIIEH HEKO-
TOPBIM BUpyCaM, HallpUMep, BUPYCY
UMMyHoAebUIIUTA JesoBeka. Japi3a
Banxsm (Charles R.M. Bangham) u ero
KOJIJIETH U3 VIMIIEpCKOro KOJJIe/:Ka B
JIoH10HEe ITepPBBIMU IIPOJIEMOHCTPUPO-
BaJIM, YTO B TOM MECTe, IJie¢ BUPyCHaA
4acTUlla NePEXOTUT U3 OJHOM KJIETKU
B IPyTyI0, KJIE€TOYHbIe OeJKU obpa-
3YIOT CTPYKTYPY, HAIIOMHUHAIOILY IO
UMMYHHBIH CHHAIIC (CM. puc. 88epxy).
CospaeTrcs BedaTIeHUe, YTO BUPYCHI
HCIIOJIB3YIOT JJIsl CBOEU perIuKaIuu
He TOJIBKO KJIETOYHBIH anmnapar, HO
1 KOMMYHUKAIIUOHHBIE MEeXaHU3MbI
KJIETKU.

al
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COURTESY OF CHARLES R. M. BANGHAM AND TADAHIKO IGAKURA, REPRINTED WITH PERMISSION FROM “SPREAD OF HTLV-I BETWEEN
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HMMYHONOTHA

CxopcTBO, KOTOpOE

HeJNb3s1 He 3aMeTUTb
Busyasmsanusa UMMYHHBIX CHHAIICOB
Jlajia MOIITHBIM UMITYJIbC K BCECTOPOH-
HEMY HCCJIEIOBAHUIO MEIKKJIETOUHBIX
B3auMoaeicTBUi. [ToaBUJICA IIeJIbINA
PAA HOBBIX TUIIOTE3, pa3pabaThbIBAIOT-
cd croco6bl UX nNpoBepku. Cama ujesd
CyIlleCTBOBAHUSA UMMYHHBIX CUHAI-
COB BHeCJIa 3HAYUTeIbHbIe U3MEHEHUA
B UMMYHOJOTHUYECKUUN JaHAImadT.
CTaJio 04eBUAHO, YTO 3aIllUTHAA CU-
cTeMa OpraHu3Ma — 9TO CJIO0KHAA
nHOpPMaIMOHHAA CeTh, IOXO0MkKaA Ha
HEPBHYIO CTPYKTYPY ropas/io 60JIblIre,
YeM CUYMTAJIOCh PAHBbIIIe.

Tenepb HEHPOGHUOIOTH K UMMYHOJIO-
'Y MOTYT TOBOPUTH Ha OJJHOM fI3BIKE U
COIIOCTABIATH CBOM HabmoaeHusa. OHU
yiKe IIPUILIN K BBIBOJY, 4TO o6a THUIa
CHHAIICOB UCIIOJB3YIOT IPU (PYHKITHO-
HUPOBAHUN MHOMKECTBO OJJHUHAKOBBIX
6enKoB. VI3BECTHO, HAIIPUMEP, YTO B
KJIAaCTepU3alH 6EJIKOB B MEKHEUPOH-
HBIX CHHAIICaX BaKHYIO POJIb UTPAET
6esiok arpuH. Kak mokaseiBaeT BU3ya-
JIM3alusag UMMYHHBIX CHHAIICOB, JaH-
HOe BEIeCTBO HAaKaIllJIMBaeTCAd B HUX
M MOKET yCUJIUBATh HEKOTOPBIE TUIIBI
HUMMYHHOU peaKIIuu. A perenTop Heu-
podunmnH-1, y4acTBYIOIIUN B KOMMY-
HUKAIlUU HEHPOHOB, IIPUCYTCTBYET
U B UMMYHHBIX cUHAIcax. Mmeorca
JlaHHBIE, YTO HeHMpo(pHINH-1 ITIoMoraeT
KJIETKAM UMMYHHOHN CHUCTEMBI BBISB-
JIATH YyKEepPOJHbIE areHThI, obyieryas
o6pa3oBaHye CHHAIITUYECKUX CBA3EU
MeX Iy HUMU U ] PYTUMU KJI€TKaMHU.

MBI 06GHAPYKUJIU ellle OJJHO UHTe-
pecHoe CXOACTBO MEXKJIY HEpOHAMU
MU KJIeTKaMH UMMYHHOH CHUCTEMBI: U
Te, ¥ IpyTUe yCTAHABINBAIOT KOHTAK-
ThI ¢ ceb6e NOJOOGHBIMU U APYTUMU
KJIETKAMU C TIOMOIIBIO JUIMHHBIX TPY-
60YeK, BBITATUBAIOIUXCA U3 KJle-
TOYHON MeMOpaHBbI (CM. puc. 8eepxy).
OyHKIUY TPyOOUYeK He U3BECTHBI HU
HMMMYHOJIOTAM, HU HelpobuoJjoram,
YTO II03BOJISIET HAM 00'b€JUHUTH CBOU
yCUIIUA.

B03MOM¥HO, 9TH HAHOCTPYKTYPHI
CIyaT KaHajJlaM{ JUCTAHIIMOHHONU
CBAI3H, 10 KOTOPBIM OT OJJHOH UMMYH-
HOH KJIETKHM K JIPYTrod mepenarmTcCH

O nuHHbIE HAHOTPYBOUKM COEONHAIOT MeX Yy CO601 ABa HEMPOHa (c/1eBa) N ABE UMMYHHbIE
KneTku (cnpasa). [JaHHble CTPYKTypbl MOKa Mano n3y4eHol. Bo3aMoxHo, oHM o6ecneynsaioT
AVCTaHLUMOHHYIO CBA3b MeXAy KeTkaMu. I3BeCTHO, 4TO N0 3TUM KaHanam oT KNeTKM K KNeTke
nepexoasnT MOSIEKY bl 6ENKOB UMW MOHbI KanbLMs, a TakxXe, BO3MOXHO, BUPYCHbIE HYaCTULibI.

nuTOKUHBI. CaliMOH YOTKHH3 (Simon
C. Watkins) u Paccen Contep (Russell
D. Salter) ua MeZUIIUHCKOMN IIIKOJBI
I[MuTTCcOypCcKOro yHUBEpcUTETa OOHA-
PYHIIHM, YTO IeJIas IMOMYyIAIUA UM-
MYHHBIX KJIETOK UCHOJIb3yeT HaHO-
MarucTpajau Ui ObICTPON Nepeaadu
MOHOB KaJIbIIUA HA COTHU MHUKPOH,
YTO B KJIETOYHOM MacuITabe IouCTUHE
OIPOMHOE PACCTOSHHUE.

B xo/e fajlbHEUIINX UCCJIEeJOBAHUN
MEIKKJETOYHBIX B3AaUMOJAEHCTBUN B
KPYIIHBIX NONYJIANUAX UMMYHHBIX
KJIETOK y4YeHBbIe Ha/IeI0TCA BBIABUTDH
HOBBIE€ UHTEPECHbIE 0COOEHHOCTH KOM-
MYHUKAIIMOHHBIX ceTel. Eme ogHO
MHoroo6emnaoiniee HalpaBIeHUe UC-
claeloBaHUN — BU3yaJIN3aIUd MEK-
KJIETOYHBIX KOHTAKTOB in vivo, a He Ha
IIpeMETHOM CTEKJIE.

Hob6eneBckuit maypeat J:xou Can-
ctoH (John Sulston) B cBoux memya-
pax BCIIOMUHaeT, Kak B 1970-X IT. oH
n3ydJall Ipoliecc pa3BUTUA YepB4,
HCCIenysS 0/ MUKPOCKOIIOM TOHKHE
cpessl. «f ¢ BocxuIeHueM Haboanl,
KaK Of[Ha 3a JAPYTroH eJIATCA KIETKU.
To, 4TO 1 BUJIEJI, HE MOIJIO CDABHUTbHCH
HU C YeM... 3a OJITMH TOJIbKO YUK-9HJ
A IOJIyYMJI IIOJIHYIO KAPTHUHY IOCT-
9MOPHOHAIBFHOTO pa3BUTHUA OPIOIITHOMN
LIEIIOYKY I'aHIJIMEB, IIPOCTO HAGII01ad
3a IIPOUCXOAAIIHM.

HccienoBaHue B3aUMOAENCTBUN
MeKAY KJIeTKaMH UMMYHHOMN CUCTEMBI

C HOMOIIbI0O MUKPOCKOIHU BBICOKO-
ro paspeuleHus o CymiecTBY TOJIbKO
Ha4YMHAaeTCs, U Ha 9TOM IIyTH Hac, He-
COMHEHHO, ¥JeT MHOT'O CIOPIIPHU30B.
I[loBepxXHOCTHBIE KJIE€TOYHbIE 6EJIKH,
y4acTBYIOII[Fe B OGHAPYKEHUH onac-
HBIX YY¥KEPOJHBIX areHTOB, JaBHO
uaeHTuduupoBansl. Ho aunis B no-
cjieHee BpeMs cTaJjla BBIPUCOBBLIBATh-
cdA 3puMasa KapTUHAa UX B3aUMOOTHO-
IeHUM, B YacTHOCTH, GOpMUPpOBaHUE
UMMYHHBIX cuHancos. CioBoM, Ta-
KOU pacIIpocTpaHEHHBIN IOAX0, KaK
«IpocTOe HAOJIIOAEHME», ITPEICTaABIIA-
eT co60oil BecbMa LEHHBIM HAyYHBIN
MeTozn. H

OB ABTOPE:

Oanuen Oasuc (Daniel M. Davis) —
npocpeccop MMMyHonorun B iMnepckom
konnepxe B JIoHOOHe, 3aHMMaeTCs U3y-
YeHVeM B3auMOLeiCTBUIN KNETOK UMMYH-
HON CMCTEMbI C MOMOLLIbIO MUKPOCKOMNUM
BbICOKOro paspelueHunsi. HaunHan ceoto
Hay4HYl AeATenbHOCTb Kak huauk.
Mepenps Ha paboTy B OTAEN MONEKYNAP-
HOW 1 KNeTo4Hom 6ruonorum lapeapnckoro
YHUBEpCUTETA, 3anHTepecoBascs UMMy-
Honorven. B 1999 r. BnepBbie nony4un
n3o6paxeHne CUHaNTUYECKON CTPYKTY-
pbl, 06pasyloLencsa mexay T-KunnepHom
KJIETKOW M KNETKON-MULLEHbIO, U Npocre-
Avn 3a PopMUPOBaHMEM CUHANCA MEXAY
OBYMS KreTkamum in vivo.

B mupe nayku [09] mai 2006
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MO-HOBOMY B3ITIsIHYTb HA NPOBNEMY
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i MOHUTOPWUHIra 3eMNETPSICEHMIA U yparaHoB.




OKEAHOROTHUA

Opuk lNenct, Bacunuin Tutos

n Koctac CuHonakuc

BONHA NEPEMEN

nexkabps 2004 r. Ha noGe-

pexbe NHAUKCKOrO OKe-

aHa OOpYIINJINCH BOIHBEI,
YHeCIIHe COTHH Ku3HeH. Ilenble ropo-
1a ¥ IepeBHU OBbLIM CTEPTHI C JHUIA
3eMJIH, 34 HECKOJIBbKO YacCOB IIOTHGJI0
Gonple 225 THIC. YEJIOBEK, HE MeHee
1 MmuH. ocTasuchk 6e3 kpoBa (cm.: JL.
Jlobkosckuii. Bcepaspyuwarouias 8on-
Ha. BMH, \Ne 5, 2005 2.)

BBUY PE3KOro pocTa YUCJIEHHOCTH
HaceJIeHUA B IPUOPEKHBIX 30HAX, IY-
HaMH{ MOT'YT IPUHECTH HeOBbIBAJIbIN
yuiep6. BmecTe ¢ TeM, OTpOMHBIH I10-
TOK MHPOpMAIUU, IOJYUYEeHHOH U3
CcaMBIX Pa3HbIX UCTOYHUKOB (JTI06U-
TeJIbCKasd BUJEOChEMKA, CIIyTHUKO-
Bble U3MEPEHUS BOJH) U3MEHUJI He-
KOTOpBIE IIPEeJCTaBJICHUA YUEHBIX O
IOBEJICHUH IIyHAMH.

3aposk/IeHre TUTAaHTCKUX BOJIH B OT-
HOCHUTEJIBHO CEICMHYECKU CITOKOMHOM
paiione VHAMICKOTO OKeaHa IIpexae
NpeACTaBIAJIOCh MAJIOBEPOATHBIM.
OpHaKo Tparudeckue coObITUSA JeKa-

6psa 2004 r. 1pOM30ILIM UMEHHO TaM,
I7ie IlyHaMH He IIPOrHO3UPOBAJIUCH, U
9TO 3aCTaBUJIO HUCCJIeZ0OBaTeIed pac-
LI PUTH CIIMCOK IIOTEHIIUAJIBHO OIIac-
HBIX 30H. BoJiee Toro, 06Hapy HUJIOCH,
4TO Jae He3HA4YUTeJbHbIe U3Me-
HEHHUA IIapaMeTpPOB 3e€MJIETPACEHUN
CIIOCOGHBI CUJIBHO BJIMATH HA pa3Mep
U HpopMy BOTHEIL. IToTyYeHHBIE JaHHbIE
IIOMOTIJIM YCOBEPIIEHCTBOBATH KOM-
NbIOTEPHbIE MOJIEJIN, KOTOPHIE IIJIAHU-
pyeTcsd HCIIOoJB30BaTh I OyAyIINuX
CHUCTEM MOHUTOPHUHTA U OIOBEIIEHUA
JIIOJIEN.

B npepnBepumn KatacTpodbl

IToutu BCe 3EMJIETPACEHUSA, ITIOPOIK-
Jarliue IyHaMU, IIPOUCXOAAT B 30-
Hax cy6AyKIUU, T.e. TaM, IJie OJHa
N3 TEKTOHUYECKUX J'II/ITOCCI)CprIX
IUIMT NOAABUTAETCA IO ApyTrylo. ['pa-
BUTAIIUMOHHBIE CHUJIBI U OIIYCKaHUE
BA3KOTO BEII€CTBA BHYTPU MaHTUU
3aCTaBJAKT IIJIUTHI IIEpEMENIaTbCA
APYyT OTHOCUTEJBHO ApyTa, HO cuJja )

EE]



OKEAHONOTHA

TPEeHHUs, BOBHUKAIOIAA IIPU 9TOM B
BEPXHUX CJIOAX 3€MHOM KOPBI, HA Ka-
KOe-TO BpeMs CKpeIlIfAeT UX APYT C
Apyrom. B o61acTy CONpUKOCHOBEHU A
IJIUT WU pa3pbiBa 3eMHOH KOPBI I10-
CTeIlleHHO HaKaIlJINBAeTCA HaIPAKe-
Hue. Korja HUKHAA NIJIUTA PBIBKOM
IOJIIBUTAETCS I10JT BEPXHIOIO, BBITAJ-
KHBasf ee, IPOUCXOAUT CHUIBHOE 3€M-
JIeTpsICEHYeE, BhI3bIBalolee GOJIbIIYI0
BOJIHY, KOTOpas pasfesiieTcA Ha JIBe.
OpHa yctpemiusercs Kk 6epery, Apy-
rasg — B OTKPBITHIM okeaH. Macmitab
IIyHaMH 3aBUCHUT OT BEJIUYUHBI IIepe-
MeIIeHU IIJIUT OKeaHUYECKOH 3eM-
HOU KOPBI.

B BocTOYHOMN yacTu MHAUNACKOTO
oKeaHa (HeBJaJIeKe OT 3aIla/{HOT0 I10-
Gepeba UWHIOHE3UNCKOTO OCTPOBA
CymaTtpa) B 30He CyOAyKIIUH IIPOUC-
XOAUJO moaaBUranue MHAUNCKOM
niauTel noa EBpasuiickyo. B 10:HBIX
4acTAX 9TON 30HBI HE PAa3 BOSHUKAIU
MOIIHBIE 3eMJIETPACEHU (C MATHUTY-
noit 1o 9). IlociegHee U3 HUX ITPOU30-
nuio B 1833 1. Keppu Cu (Kerry Sieh)
u ero xosuieru us KanudopHuiickoro
TEXHOJOTUYECKOT0 MHCTUTYTAa yCcTa-
HOBUJIY, YTO B pe3yJbTaTe 3TOTO, a
TaKKe IIPeJbIIYIIEero 3eMIeTPACEHU
IIPOU30IIIe] OAbEM JIPEBHUX KOpaJ-
JIOBBIX pU(}OoB. ClIernaJIuCThI OKHUIA-
JIV HOBBIX CUJIBHBIX TOJYKOB. OJJHAKO
OHU ObLIV yAUBJIEHBI, KOTI/1a IeKabpb-
ckoe 3emiieTpsicenue 2004 r., BbI3BaB-
Iree MOIIHBIE I[yHAMHU, IIPOU30IIIO K
ceBepo-3anaay ot Cymarpsl. [IpexHue
Hab6II0leHUA CBUIETEeIbCTBOBAJIH,
YTO TEKTOHUYECKUE JBUKEHUSA 3/1eCh
IPOUCXOAAT ropaszio MeJJIeHHee, U
II09TOMY YY€HBbI€ HE 0KHIAJIU TAKOI'0
CHJIBHOTO HAKOILJIEHUA HAIIPSKEHUH,
KOTOpPBIE€ U CTAJN NPUYUHON TOTU-

OB30P: BYAYLWMUE NMPOIrHO3bl

koB. [locaenyomuil aHaanu3 MOKa-
3aJjI, 9YTO TOJYOK C MarHUTyAou 9 (mo
ApPyTuM olleHKaM 9,3) BbI3BaJI IOJ/bEM
1200-kM y4dacTKa MOPCKOTO JHA Ha
BBICOTY 10 8 M, KOI/la COTHU Ky6ude-
CKHX KHMJOMETPOB BOJAbI ITIOAHAINCH
Ha/Jl IOBEPXHOCThIO OKeaHa. CerogHsa
y4YeHble CUYUTAIOT, YTO HOBBIE IIyHa-
MU MOT'yT BOBHUKATh BOIN3U AJIICKH,
IlyspTo-PUKO 1 B ApYyrux aHaJOTU4-
HBIX 30HaX cyOoaAyKIuu (cm. cmp. 35).

CyMaTpaHCKO-AHJaMaHCKOE 3eMJIe-
TpsAceHue Havagoch B 07:59 o mecT-
HOMY BPEMEHHU, U BCKOpE BCEMHPHAsA
CceTh CEICMHUYECKUX CTAHIIUN c000-
muJia o HeM TUX0OKeaHCKOMY LIEHTPY
OITOBEIIEHUS O I[yHaMU, PACIIOJIOKEH-
HOMY Ha 'aBaliax.

B Tuxom okeaHe, rjie BOBHUKAET
85% Bcex yHaMu B MUpe€, AUCTaH-
IIMOHHBbIE JATYUKU (IlyHaMeTpPhbl) MO-
I'yT 06HaApyKHUBATh OTPOMHBIE BOJIHBI
BJlaJIA OT CYIIIH U ITIOChLJIaTh UH(pOpMa-
IUI0 0 HUX B TUXOOKEaHCKUU IIEHTP
u llenTp onoseleHusd o iyHamu B [1aji-
Mepe (IIT. AJSICKQ) IO TOI'0, KAK BOJIHBI
o6pymarcs Ha 6eper. Ho B THauiickoM
OKeaHe He ObIJI0O HU TaKOW CHUCTEMBI,
HHM KaHaJIOB CBA3U AJIA NpeayNpe-
neHusd ioaeu Ha 6epery. Hecmorps Ha
TO, YTO II€PBBIE BOJIHBI IOCTUIIU Gepe-
roB Tannanpga, llpu-JIaHKU 1 Apyrux
CTpaH He MeHee, YeM 4Uepes JBa Jaca
rnocJie X BOSHUKHOBEHUS, IOYTHU IS
BCEX OHU OBIJIY IOJHON HEOMXKUJaH-
HOCTBIO.

B OTKPbITOM OKeaHe

HccnenoBarenu us Amonuu u CIITA
yike 15 1eT pazpabaThIBAI0OT KOMITbIO-
TepHBblEe MOJiIeJIU pacIpoCTpaHEeHUsA
IIyHaMHU B OTKPBITOM OKeaHe. PaHee
MM HeJIoCTaBaJIo JAaHHBIX, C KOTOPBIMU

B Co6biTua, nponsoLlealune B IHOMINCKOM okeaHe B aekabpe 2004 r., nepeBepHynu Halle

NpeacTaBfieHne O LyHamu.

H HoBble faHHble NO3BONUIN Y4€eHbIM NPOrHo3npoBaTh NosABSIEHUE LLyHaMU, HanpasieHne

LIBMXKEHUS 1 pacnpoCcTpaHEeHWsi BOJTH Ha CyLue.

| yﬂy"lLIJeHHbIe KOMMbOTEPHbIE MOoAenn 6ynyT MncnoJsib3oBaTbCA B CO4YETaHNUN C HOBbIMU

cucteMamMy MOHUTOPUHra LyHamMmun 1 onoBeLLeHns HaceneHus.

MOKHO 6bLJI0O 6bI CPABHUTb PE€3YJb-
TaThl MoJieiupoBaHUudA. [lnd a060i
MOJIeJI PacHpOCTPaHEHUA IyHAMU
HeOoOXONUMBI CJIeAYIOINe UCXOTHbIe
JaHHBIE: BO-IIEPBBIX, MECTOIIOJIOMKE-
HUe U 1omanb aedpopManuu oKea-
HHUYECKOI'0O JIOXKA, KOTOPbIe yYeHbIe
BBIYUCJIAIOT 10 MATHUTY/I€ U SITUIICH-
TPy 3€MJIETPACEHUs, U, BO-BTOPHIX,
BBICOTA, MJIM aMILUIUTY/la CMEIIeHHON
BO/IBI, UYTO MOXKHO OLIEHUTH TOJIBKO I10
pe3yabTaTaM HabJIIOeHNs BOJIH B OT-
KPBITOM OKeaHe.

PaHee y4eHbIe pacroyarajy TOJb-
KO M3MEPEHUAMU NPUIUBOMEPOB,
HaXOoAAIUXCA B IPUOPEIKHON 30HE,
M OLIEHKOH paspylieHuN Ha Oepery.
ITomy4daeMple CUT'HAJIBI XapaKTePU30-
BaJIM BTOPUYHBIE BOJIHBI, 2 HE CAMU
IIyHaMHU.

Tpu reofe3nvecKUX CIIy THUKA, IIPO-
JIeTaBIINe HaJl pAaHOHOM 3eMJIeTpsce-
HUfA, IePBBIMU IlepeJalu CBeJIeHUA
o nyHamu B UHaulickoM okeaHe. OHU
IIpOBeJU pajjapHble U3MEPEHUA UX
pacrupocTpaHeHUsA B OTKPBITOM OKea-
He U IOATBEPAUIIN, YTO BOJAHON ropo
BBICOTOH B IIOJIMETPA MOMKET IIpeBpa-
TUTBCSA B BajJ U BBI3BATh CTPAIHbIE
paspylieHusa Ha 6epery.

IIposieTas coO CKOPOCTBHIO OKOJIO
5,8 KM/c, CIIlyTHUKU BIIEpPBbIE U3MEPU-
JIV BBICOTY IIyHAMH I10 BceMy (PpOHTY
HUX paclpocTpaHeHHsd. [losydeHHbIe
JaHHBIE NOJATBEPAUIN OCHOBHBIE
IpeJCTaBIeHU O ABUIKEHUHU IyHa-
MU B OTKPBITOM OK€aHEe U II0JIe3HOCTh
HMEIOIIUXCA MOZIeJIeH JUI ITPOTHO3U-
poBaHHUA.

He6biBanbin pasmax

B OTKpPBITOM OKeaHe IIlyHaMH JBU-
JKYyTCs co ckopocThbio 500-1000 kM /4.
IIyTh oT ceBepHOU CymaTpnl U AHJA-
MaHCKHMX OCTPOBOB /10 6eperoB MbsH-
Mbl (Bupwmsl), Tannanga u Manainsum
Ha BocTOKe U j10 IllIpu-Jlanku, Uaaumn
1 MaJbAUBCKUX OCTPOBOB Ha 3amafe
nepBbI€ BOJIHBI IIPOIIIN MEHBIIIE, YeM
3a Tpu 4aca. 3a 11 4 oHu npeogonenu
8 TeIC. KM 710 6eperoB IO:xHOM AQpUKH.
IIpumepHO B TO ke BpeMsd, korga CMU
pasHec/u BECTb O Tpareiuu, y4eHble
CTaJIv IoJIy4aTh JJaHHbIE C IIPUJIUBO-

a4
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MATTHEW FREY Wood Ronsaville Harlin, Inc. (cTp. 34-35)



EMILY COOPER

OKEAHOROTHA

NCTOYHNKN LIYHAMU

3emneTpsaceHns, KOTOpble NOPOANIN CaMble U3BECTHbIE LiyHaMW NPOLLSIOro BeKa (cepoBaro-XesTbie 0Basibl), BO3HUKaNu
Tam, rae CTankMBaloTCs TEKTOHNYECKME MANTbI, — B TaK Ha3biBaeMbIX 30HaX Cy6AyKUMW (ros1y6bbie imHmm). OpHa nnuta noa-
OBUraeTcs nop Apyryto, BbidbiBas LyHamn. B 3oHe CymatpaHcKo-AHLaMaHCKOro passfioMa 3emMneTpsceHnii ¢ MarHuTynon
6onbLue 8 paHee He Habn[anoch, 0OfHaKko B Aekabpe 2004 r. Tam 6bINn 3aperncTpupoBaHbl NOA3EMHbIE TONYKN C MarHu-
Tyoon 9. Korga 4epes Tpu Mecsila B TOM XXe palioHe NMPOU30LLIO HOBOE 3eMIETPSICEHNE C MarHUTynon 8,7 (opaHxeBbie
oBaJibl), yHeHble NPULLIIN K 3aKTHOHEHNIO O BO3MOXHOCTM 06pa3oBaHus LyHaMy B MecTax ¢ 3aMeasIeHHbIM TEKTOHUHECKUM
nBuxeHvem. Cpean HUX oKasanuch Te, rae 0CO6EeHHOCTU OKEAHUYECKOro 1oXa MOryT NpensiTCTBOBaThL Cy6ayKLuW, yBENU-

HmBasa HanpsaxeHusa B pa3niomMe.
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UcTOYHUKM LyHaMu:

N 30HbI 3amMefIeHHOW UM 3aTPYAHEHHON Cy6ayKL MK

N 30HbI HOpManbHOM Cy6ayKLMUM

3eMJ1eTp5|ceva, Bbi3BaBLINE CUJIbHbIE LYHaMU:

C marHutygoui He meHee 8,5 (¢ 1900 no 2000 rr.)
CymaTpaHcko-AHaamaHckoe (2004 r.)

MepOoB BO BceM Mupe. B 3amagHom Ha-
IIpaBJICHUU IlyHAMHU, OOOTHY B I0KHY IO
OKOHEYHOCTb AQPUKHU, YCTPEMHUINUCH
Ha CeBep, Pas3/ieIUBIINCE HA /IBE BET-
BU, OJlHA U3 KOTOPBIX OTKJOHHUJIACH
B cTopoHy Bpasunuu, a npyrasg —
K HoBoii IlloTnauauu B Kanane.
B BOCTOYHOM HalpaBJIEHUU IIyHAMU
HallpaBUJIMUCh MeKAy ABCTpaiuen
U AHTapKTUAO0U B TUXUH OKeaH, J10-
cturHyB 6eperoB Kanazapl. Ciny4uaes
pacnpocTpaHeHHus IIyHaMH Ha CTOJIb
6GosbIIINE PACCTOSAHUSA He OBLIO 3ape-
TUCTPUPOBAHO CO BPEMEHHU B3pPhIBA
ByJkaHa Kpakaray B 1883 1.

Korpa Bca kapTHHaA pacnpocTtpa-
HEHHuA I[IyHaMH Oblia BOCIIPOU3BE-
JleHa C IIOMOINbI0O KOMIIbIOTEPHOM
nporpaMmsbl MojenupoBaHua MOST
(Method Of Splitting Tsunami), riaaB-
HOM B HanuoHa/ibHOW afMUHUCTpPA-

nuu CIIA no okeaHy u arMmocdepe
(National Oceanic and Atmospheric
Administration, NOAA), oka3ajocs,
YTO BBICOTHI BOJIH, paCCYUTaHHBIE
10 9TUM ME€TOJaM, COOTBETCTBYIOT
IIOKAa3aHUAMU PA3HBIX CTAHIIUH Ha-
6aroneHud 3a npuiauBaMu. Kapra mo-
JeJIMPOBAHHBIX BOJH B THAUNCKOM
OKeaHe II0Ka3aJia, YTO HauOOoIbIINX
3HAYEHUH OHU JOCTUTAIOT BJIOJIb Cpe-
JAUHHO-OKEAaHUYECKUX XPeOGTOB, KO-
TOpbI€ KaK ObI JAIOT 9HEPTHUIO BOJHAM,
4TOOBI pacnpoCTPaHATHCA Ha Gosee
JlajeKue pacCTOAHUA. 3HAHUE TAaKO-
I'o BO3/IECTBUSA IIOMOTaeT YYE€HbIM B
IporpaMMUpPOBAHUU.

MocnepcTeua KaTacTpodbl

Fopas3zno TpyAHee MpeAcKas3aTh, YTO
IIPOM30HAET C IPUGIMIKEHIEM IIyHAaMU
K Gepery. B neka6pe 2004 r. CKOPOCTH

BOJIH IIOCTEIIEHHO CHUKAaJach I10 Mepe
TOro, KaK MOpe CTaHOBUJIOCh BCE Me-
Hee riiybokuM. Korga oHU JocTUININ
Gepera, pacCTosTHUE MEKIY UX I'ped-
HAMUJ CHU3UJIOCh C HECKOJIbKHUX COTEH
KHUJIOMETPOB 70 15-20 kM. OfHAKO IOJ,
JlaBJIe€HUEeM BOJIH, UAYIIUX CO CTOPOHBI
OKeaHa, BbICOTa UX IOCTOSAHHO pocia,
npeBbicuB 30 M y 6epera MpOBUHITUU
Agex Ha ocTpoBe CymaTpa, KOTOPOTO
BOJIHA IOCTUTIJIA PAHBIIIE BCETO.

IIpoponskaa ABUTAThCA CO CKOPOC-
Tbi0o 30-40 KM/4, BOJHBI C UHTEP-
BasamMu B 30 MUH. OGpyHIININCH HA
ropos banga-Auex u yHecau B Mope
BCE, YTO BCTPETUJOCh HA UX IIyTH.
PaspymieHusa 6eperoBoil MOJI0CHI ObI-
JI CTOJIb BEJIMKH, YTO UX ObLIO BUJHO
C KOCMHUY€CKOM CTaHIIUH.

Jo 90-x rr. XX B. TeXHUYECKUE
CJIOJKHOCTH MOJEJUPOBAHUA He P

B mupe nayku [05] mai 2006
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MPOrHO3 PACIMNPOCTPAHEHNA LIYHAMU

M3y4as uyHamu, y4eHble paccMaTtpuBaroT TP OCHOBHbIX acrnekTa: AanbHOCTb PacnpoCTPaHeHUs 60MbLUMX BOSH MO MU-
POBOMY OKeaHy; Ux opMy; U PacCTOSHWSA, KOTOPbIE OHM MOKPbIBAIOT, 3annBas cyLly. Pe3ynbtaTtbl MOMEBbIX U3MEPEHUN
COnocTaBJeHbl C pe3ynbrataMu pacyeToB Ha Camol NepefoBON aMepuKaHCKOM MOAenu, nony4meluen Hassanve MOST
(Method Of Splitting Tsunami)
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LunpoTa (rpagycebl)

BbicoTa BOMH B OTKPbLITOM OKeaHe, U3MepeHHas CrnyTHUKOM
«fcoH-1» npu nonete Hap VHOAMANCKUM oKkeaHOM 4Yepes fABa
Yyaca nocrie 3eMJIETPACEHUSA, KOTOPOE BbI3BasO LyHamu (4ep-
Has JInHMs), COOTBETCTBYET pesynbraTtam pac4eToB Ha MOAEeNu
(rony6eie obnactu).

Tonwa BoAbl, 06pyLUIMBLUENCA HA 6eper NpoBUHLNK Ayex
Ha ceBepo-3anage Cymartpel, gocturana mectaMmu BbICO-
Tbl 30 M, OCTPOB ObIN1 3aTOMMIEH Ha paccTosHue Ao 4,5 KMm.
CmopenupoBaHHble 06nacTn 3aTonneHns (YBeTHbIe Haslo-
)KEHMsT) COOTBETCTBYIOT pes3ynbrataM U3MEepPEeHUA Ha MecTax PacueTHas rny6uHa

N CHUMKaM CO CMyTHMKa, CAeNaHHbIMW Nocne HaBOAHEHUSs 3aTONMEeHNs LyHamu, m
(obnactb co CTOPOHLI MOPS 3a 6104 INHNEN).

B mupe wayku [03] mai 2006

VASILY V. TITOV
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MO3BOJAJIHN CAEJaTh pacyeThl Ja-
Jlee Kak JJIf TOYEK Yy ype3a BOAbI U
B6aM3U Hero. Ilosy4yeHHBIe 3HaA4Ye-
HUSA BBICOT BOJIH yY€HBIE HUCIOJIb30-
BaJIU JUISl OLIEHKH PacCTOAHUSA, HA
KOTOpO€ IIyHaMU NPOHUKHYT BII1y6b
cymu. OZHAKO IepPBbIe UCCJIEI0BAHUA
pas3pyluieHni, HaHeCeHHBIX I[yHaMUu
Hukaparya B 1992 r., mokasaau, 4To
YPOBEHB 3aTOIJIEHUS B HEKOTOPBIX
MecTax 661 B 10 pas BhIIIe MOJEIH-
POBaHHOTO.

Bcrope mexay ydeHBIMU ANOHUM
u CIIIA pasropejoch COpeBHOBaHUE
110 CO3JAHUIO MOJesel, KOTOpbIe I0-
3BOJIANU ObI 60Jiee TOYHO OTPA3UTh
HaBogHeHHe. ComocTaBiAsa JaHHbIE
KpyInHOMacmTabHbBIX JabopaTop-
HBIX 9KCIIEPUMEHTOB U IOJEBBIX HC-
cJeJOBAHUN, YUYEHBI€ IIPOJOJIKAIN
COBEPUIEHCTBOBATH ANOHCKYIO MO-
penb T(S)UNAMI-N2 1 aMepUKaHCKYIO
MOST, noka He JOOUJIUCH COOTBET-
CTBUA BUPTYAJIbHBIX U pealIbHBIX
napaMeTpOB HaBOAHEHUU. ITU MoJie-
JIM OKa3aJIUCh IIPUEMJIEMBIMU U IS
IIPOTHO3WPOBAHUSA CAMBIX GOJIBIINX
IIyHaMU, OHH JIOCTOBEPHO BOCIIPOH3-
BOJIMJIM 3aTOIIEHUE ITPUOPEKHBIX 30H
WHOuICKOr 0 OKeaHa.

CrnenuajauCcThl, OlleHUBaBIINE
yiiep6, HaHeCeHHBIH IyHaMu, B TH10-
HE3WH U IPYyTUX CTPaHaX, OTMETHUJIH,
YTO IIPOTHO3 YPOBHSA BOJABI IIPU Ha-
BOJITHEHUU He OllpeJiesisieT MacllTa-
6a 6eacTBUA. Bo MHOrux parioHax
Tannanaa u Ulpu-JIaHku BoJIHA Ha-
Kpbljla NPUOPEKHYIO II0JIOCY MEeHee
4yeM Ha 4,5 M, HO CTelleHb paspylile-
HUH OblJIa CpaBHUMA C T€M, YTO IIPO-
HM30I1J0 B AdeX, I/le YPOBEHb BOJbI
B 30He 3aTOIJIEHU ObLJI B 6 pa3 BBILIIE.
Kpowme Toro, Bropoae banga-Auex oz
JefcTBHEM IIyHaMHU ObLIN pa3pyIIeHbl
Jladke CeCMOCTOMKUE CTPOEHUS.

Jlu1a onpeneneHusa maciraba pas-
pyurenunit Axmet fnuuHep (Ahmet
Yalceiner) u3 BiIn:xHEBOCTOYHOI'O TeX-
HHUYECKOT'0 YHUBepcUTeTa B AHKape
(Typuus) u OfUH U3 aBTOPOB CTAThU
(Cunosnakuc) paspaboTain HOBYIO
CHUCTEMY U3MEPEeHUs pas3pylleHu —
KPUTEPUHU OLIEHKU Pa3pyIIUTEJIbHON
CHUJIBI BOJIH, JAeHCTBYIOIIEeH Ha KOH-

Ha TeppuTopum o6wwimHbl CuHMram Ha toro-3anagHom noéepexoe Lpu-JlaHkn B gekabpe 2004 r.
B pe3ynbTarte LyHaMu Npon3oLLIo KpyLLeHne noesaa, npm Kotopom norménm 1500 venosek.

CTPYKI MU, TAKIKE YIUTBIBAIOTCS B
HeW MOIIHbIE TeYeHUs, KOTOpbIE HA-
MHOTI'O CHMJIbBHEE B 30HE€ 3aTOIIJIEHUA
OyHaMu, 9€M IIPUJIUBHBIMU U BETPO-
BbIMU BOJTHAMM.

HeoXxupgaHHbIN

NOBOPOT COBLITUM

BoaMoxkHO, caMo¥ 60JIbIIION HAY Y-
HOM 3araJikoy IeKabpbCKOT0 IIyHAMU
2004 r. B UHAUIICKOM OKeaHe cTaJjo
caMo 3emiieTpAceHue. XOTA CEHCMHU-
YeCKUe TOJYKU OBbIJIM CAMBIMHU CUJIb-
HBIMHM CO BPEMEHU 3€MJIETPACEHUA
1964 r. Ha Anscke, 06 BACHUTD, I10-
4yeMy TaKHe TMTaHTCKHEe IIYHaMUu
MOJHAIUCH B pedynbTaTe CyMaTpaH-
CKO-AH/IAaMaHCKOI'0O pasjoMa, O4YeHb
TPYIHO.

HavyanbpHBIA cOpOC 0OBIYHO OBIBAET
camMbIM 6oabmuM. OpgHako B 2004 1.
B UHAUMICKOM OKeaHe OH OB He3Ha-
YUTEeJIbHBIM, HO, 32ATPOHYB y4YaCTKU
BBICOKOT'O HAIIPSAMKEHUsA, OBICTPO BBI-
cBOGOIUBIINE DHEPTUIO, IPUBEJ K
ropaszno 6oJjiee CUIbHOMY 3€MJIETPSA-
CEHMIO U IIyHaMH, YeM MOKHO ObLIO
MIPEAIOJIOKUTE. [JJIg Uccaef0BaHUA
MNPUYNH BOSHUKHOBEHUA T'UTaHTCKONU
BOJIHBI B 9TOM PETMOHE U IIOCJIEICTBUN
CTUXUUHOTO 6eCTBUA OBLIU IPUMe-
HEHBbI KOMIIbIOTEPHBIE MOJEJH, pa3-
pab6oranHbie B NOAA. Ilpu 3amycke

HPOrpaMMBbI C CEICMUYECKUMH A HHbI-
MU Ha BBIXO/Ie, pacuyeTHas BbICOTA BOJIH
B OTKPBITOM OKeaHe OKa3bIBajlach 3a-
HUMKEHHOH 6oJiee 4yeM B JeCAThb pas.
JlaHHBIE IIEpPBOTO HEIOCPEJACTBEHHO-
ro U3MEepEeHUs aMIJIUTYAbl IyHAMU
Ha IPUJINBHOM CTAHIIUU y TIOGEpeRbs
KokocoBoro ocTpoBa , IIOJIy4YeHHEBIE )

OB ABTOPAX:

Opwuk lencT (E. L. Geist), Bacunuit Tutos
n Koctac CuHonakuc (Costas E. Syno-
lakis) 3aHMMalTCA N3y4yeHnem LyHamu.
leict — reodusnk-uccnegoBaTens
Cnyx6bl reonorun CLWA B MeHno-
Mapke (wT. KanugopHus). C nomoLbto
KOMMbIOTEPHOTO MOAENNPOBAHNSA OH UC-
cnepyeT BNVsHME 3eMIIeTPACEHUI, NPo-
nexopsaWmMX B 30He cybaykumm, Ha o6-
pasoBaHue UyHamu. TuTOB paspaboran
nepeylo KoMnbloTepHyto mogens NOAA
ANsA npeackasanns uyHamu. OH yvacTBy-
et B [porpamme nccnenoBaHus LyHamum
B ueHTpe NOAA B Cuatne n pabotaet
B BalLWMHI TOHCKOM yHMBEpPCUTETE, PYKO-
BoauT LleHTpom nccnepoBanus LyHamum
YHuBepcuteTa KOxHon KanudopHuu, 3a-
HYMaeTCs N3y4eHnem KpyrnHomacLutab-
HbIX MoAenel LyHaMmu ¥ KOMMNbIOTEPHbIM
MOZenvMpoBaHuem 3atonneHun nobepe-
XWIA, NOABEPXEHHbIX yaapam LyHamu.

B mupe wayku [03] mai 2006
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MPEOYMNPEXAEH — SHAYUT BOOPY)XXEH

Ho Tpareguu B IHQMINCKOM OKeaHe CUCTEMbI OMOBELLEHUSA O LyHaMMU He Cylle-
cTBOBaso. B HacTosiLee BpeMs HECKOJIbKO MEXAYHaPOAHbIX FPYMn, KOTOpble KO-
opanHupyeT MexnpaBuTenbCTBEHHAs okeaHorpaduyeckas kommcecusa FOHECKO,
paboTatoT Haf co3faHnem B IHGMINCKOM okeaHe ah(MEKTUBHON CUCTEMbBI MOHU-
TOPVIHra, aHanorn4yHom TMXOOKEaHCKOW. [1519 3TOro He06Xo0ANMO YCOBEPLLEHCTBO-
BaTb CEMCMOMETPUYHECKYIO CETb, MO3BOMAIOLLYI0 ONpeaensaTb MecTononoXeHue
KPYMHbIX 3EMNIETPSCEHUI, BBECTN B CTPOW HE MEHee NATW LlyHaMeTpoB ANs pe-
rMCTPaLMN BOJIH B OTKPLITOM OKeaHe (XOTS Hy>XHbl 13 gns ux perucrpauuv He
noaxe, 4em 4yeped 30 MUH NOC/e BO3HMKHOBEHUS), & TAKXe CETb NPUINBOMEPOB
B6IM3K NoGepexXuni.

BaxHenwme warn yxe caenanbl. C 2005 r. oBe ceicCMOMETpPUYECKME CETH, OaHA
N3 KOTOPbIX — COBEPLLEHHO HOBasi, aBTOMaTUYeCKM NepefatoT AaHHble B HaUno-
HalbHblE LIEeHTPbl KOHTPONA 3emneTpsaceHnii B lngoHesnn n Mananaun. (Bckope
nony4yaemas uHdopmMauus cTaHeT JOCTYMHOW ANt BCEro pernoxHa.) Yxe yco-
BEPLUEHCTBOBaHHbIE B LIENIAX KOHTPONS 3a LiyHaMu YeTblpe LyHameTpa, OauH 13
KOTOPbIX PacrnonoxeH y VIHOOHe3nn, HaxoasaTca 6amXe BCEro K KpymnHbIM pas-
floMaMm, rae BO3HUKAIOT LyHaMu.

Mo nnaHy, 0OCHOBHas cuctemMa MOHUTOPWUHIa AOXHA BCTYNUTb B CTPOM K MIONIO,
€€ KONMM4eCTBEHHbIe AaHHble 6yayT NCMONb30BaTbCA B KOMMNbIOTEPHbIX MPOrHO3-
HbIX Mogenax. [lanee Heo6xoAnMa HaJexHas cuctema onoBeLLeHNs 0 HaaBura-
OLLEMCS CTUXUNHOM 6eACTBUN.

BonbLuei yactn 6eperoson NnnHUM VIHGMINCKOro okeaHa NPOTSAXXEHHOCTLIO 66 ThiC.
KM repBas BOSIHA MOXeT AOCTUrHYTb He paHblle, Yem 4epes [Ba 4aca nocne
3eMNeTpsACceHus, crefoBaTefibHO, BpEMEHU ANA 9Bakyauuu 6yaeT BNofiHe [o-
cTaTto4Ho. B Tex panoHax, Ha KOTopble BOSIHA OOPYLUUTCA MEHbLUE, YEM YeEpEes3
4yac nocne 3emseTpsceHns, NpeaynpexneHne MoxXeT okasaTbCs 3anosfasbiM.
[M03TOMY MECTHbIM XUTENsM HEOGXOANMO Hay4MTbCA pacno3HaBaTb ECTECTBEH-
Hble MPU3HaKM NpubnnxXalLenca katacTpodbl: CUMTbHbIE COTPACEHUA 3eMIu
N OTCTYNaHne okeaHa, KOTopoe 06bI4HO NPeALLEecTBYET NPUXoay LyHamu.

B nto6om cnyvae BaxHa 6bicTpasi 9Bakyauus nofgen B 3apaHee NoarotToBieHHbIe
6e3onacHble mecTa.

LlyHameTp npepacTaBnseT co60i faTyvK AaBNeHUs, yCTaHOBNEHHbIN

Ha okeaHCKoM Noxe. Mpu NpoxXoXAeHM BOSTHbI OH NOCbINaeT aKyCTU4ECKMnit
curHan Ha 3emsto, KOTOpbIN 3aTeM nepefaeTcs Yepes CnyTHUK nuuam,
OTBETCTBEHHbLIM 32 06bABEHNE NPEAYNPEXAEHUS O LyHaMU.

=
vKaHan =
CNyTHWKOBOW CBA3N  —

Oatunk
faBneHus /-

AKopb

npuMepHo uepe3d 3,5 9 mociie 3emJe-
TPACEHUS, YIYYIINUIN PEe3yJabTaThl
MOJle TUPOBAHUA.

CelicMUYeCKUN aHaJNU3, MPOBe-
JEeHHBIN B IOCJHenyIOINHUe JHU, I0-
Kas3aJj, 4YTO pa3pblB, HAYABIIUHCA Y
CyMaTpsl, 6BICTPO IIPOJBUTAJICA HA
CeBep CO CKOPOCThIO 2,5 KM/c. OBLIO
TaKiKe OIpeJIeJIEHO MECTOIIOJIOKEHNE
Haubosupmiero c6poca M, ciaenoBa-
TeJbHO, 00pa3oBaHUA HAUOOJBIIEr0
nyHamMu. Ho HU B oHOM U3 ceHcMHU-
YEeCKUX IOCTPOEHUH He OBbIJIO MecTa
JOCTATOYHO 3HAYUTEJbHBIM TEKTO-
HUYECKUM JIBHUIKEHUAM, O0'bACHS-
IOIIMM BBICOTY BOJIH, U3MEPEHHYIO
CIIyTHUKaMHU B OTKPBITOM OKeaHe,
1 OTPOMHOE 3aTOIJIEHHE B ropoje
Banga-Auex.

HaseMHBI€ CTAHIIUU C IIOMOIIBIO
GPS otcaexuBaiu ropasno 6oiee
MeJJIeHHbIe JBUMKEHUS 3€eMHOHN II0-
BEPXHOCTH, YeM Te€, KOTOPbI€ BBI3BI-
BalOTCA CEHCMUYECKUMH BOJHAMHU.
NamepeHusa nmokasaju, 4To cbpoc,
pPas3BUBAIOIUNCA XOTA U MeJJIEHHO,
IPOAOJIKAJICS U IOCJI€e ITPEKPAIeHUA
BBI/IEJIEHUS CEMCMHUYECKON 9HEPTUH.
HecMoTps Ha TO, YTO IIPU MaJIBIX 3HA-
YeHUAX CKOPOCTH pa3BUTHUA cOpoca,
o6pas3oBaHME IIyHAMU He IIPOUCXOUT,
BE€POSATHEE BCEr'0, YTO UMEHHO 3aMe/l-
JIEHHBIM M 4acTO He3aMeTHBIU c6poc
obyciioBiInBaeT o6pa3oBaHUe 6OJb-
mux nyHamu. [ToaTomy HelpepbIB-
Has peructTpanusd faHHbIX GPS MomkeT
CTaTh BA¥XHBIM KOMIIOHEHTOM CHUCTEM
NpeayIpexIeHU O IlyHAMU.

MonapaHue nnu npomax
HecoMHEHHO, 0COGEHHOCTHU 3eMJIe-
TPSACEHUS CKa3bIBAIOTCS HA XapaKTe-
pucTukax nyHamu. 28 mapta 2005T.
ITPOM3OIILJIO EI1Ie OTHO 3EMJIETPACEHUE.
IlepBoHAYaJbHBIA pa3pbIB OKa3aJ-
cs Ha TOM K€ PacCTOAHUU OT Gepera
CyMaTphbl U TOH Ke IIyOuHe II0J JI0-
JKeM OKeaHa, 4To U B Jiekabpe 2004 r.,
1 06a TOJIYKA BOIILIU B IECATKY CAMBIX
cuabHBIX ¢ 1900 r. OJtTHaKO OHU BhI3Ba-
JIV PA3JIMYHbIE I[yHAMU.

OLleHUB MarHUTYy 3€MJIETPSICEHU
B 8,7, cnenuasucThl THXOOKEeaHCKOI'0
LIEHTPa OIOBEIIEHUS O IyHAMH U JIPY-
I'MX OpraHU3aluN OKHUAAIU CAMOTO
xyaulero. B To BpeMsa KaK CHJIbHBIN
II0/13€MHBIH TOTYOK IIPUBEJI K pa3pyIie-
HUAM Ha Ccyllle, CBeJleHnl o6 yepbe,

B mupe wayku [03] mai 2006

EMILY COOPER
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6onee 9).

6bINI0 MEHEE SQHEPIrUYHbIM.

3yHACKUIA Xxenob J

NHpuickas nnuta

Paanom

26 pekabpsa 2004 r.

Cymartpa

TeKTOHNYeCKMe OBMXXEHUS BOAbI
pasIM4HON MOLLHOCTH

Ovar 3emMneTpaceHnsa

NMOPA3UTEJIbHBIE PA3JTNYNA

marsuTtyna 9

TaunaHpg

Jloxe okeaHa

EBpasuiickas
nnuta

B pekabpe 2004 r. 1 B mapte 2005 r. BAONb OQHOMO M TOrO X€ pasfioMa MPOU3OLLNN ABaA CUMbHbIX 3EMIIETPACEHUS.
Bbi3BaHHbIE MW NMEPBUYHbIE BOMHbLI 4OCTUMN BbICOTHI B 8 M (B Aekabpe) n 3,5 m (B mapTe). Viccneposartenam yganoch
YCTaHOBUTb NPUYNHBI TAKOrO pasfnnyums.

1. OHeprvua MapToOBCKOro 3eMNeTPSiICEHNS (MarHuTynon 8,7) 6bina B 15 pa3 MeHbLLe 3HepPrum AekabpbCKOro (MarHuTynon

2. BemneTpsceHne 2005 r. npon3oLuno B 6onee rny6okon YacTu pasnoma (BbigesieHa KpacHbIM L4BETOM), MOSTOMY OHO

3. OHO nNpour3oLuso B MecTe, rae rnybuHa okeaHa MeHbLUe, U MO3TOMY 6bif1 BbITOIKHYT MEHbLUNA 06bEM BOAbI.

4. O4ar MapTOBCKOro 3eMJIeTpsACEHUs pacnonarancsa npuMepHo Ha 100 KM toxHee gekabpbckoro, noatomy Cymarpa no-
racuna 60sbLLUY YaCTb 3HEPrUK MAYLLIEN HA BOCTOK BOJIHbI, 4TO 3alymMTuno TannaxHg v Manansuio. B 3anagHom Hanpasne-
HUW BOJTHA yLUNa B OTKPbIThIA OKeaH, Torga kak B fekabpe BoJiHbI, MAyLLME U B 3anafgHOM, U B BOCTOYHOM HanpaBfieHUsX,
06pYLLUMANCH Ha 6n3nexatyme nobepexbs.

28 mapTa 2005 r.
MarHutypna 8,7

TannaHpg

LWenbd

TeKToHWYecKne ABUXEHUSA
’7 B yClIOBUAX MeNKOBOAbA

O—— Ouar semneTpsiceHns

Pasnom

NPUYNHEHHOM IIyHaMU, He IIoCTyna-
Jo. Yepea ABe HeAeIU IIOCJIe 3eMJIe-
TPACEHUA MEKAyHapoAHAadA I'PyIIa,
B KOTOpy Bxonui B. Tutos (oguH
U3 aBTOPOB HACTOAIIEH cTaThu), 00-
ciepoBaja MOCTPaAABIINN palioH U
yCTaHOBHJIA, YTO BBICOTA BOJHBI, 00-
pymuBIIeiica Ha 6Geper, JocTUTrada
4,5M, ¥ 9TO BIIOJHE MOIJIO IIPUBECTU
K rubesu JIIoAen.

AHanua apTepIIOKOB IeKabpbCKOTO
3eMJIETPACEHHUS, KOTOPBIM IIPOBEIU
9uapo HeiomeH (Andrew Newman) us
TeXHOJIOTMYEeCKOT0 MHCTUTYTA IITaTa
J:xopmxusa u Crio3eH buiek (Susan
Bilek) 3 T'oOpHO-TE€XHOJIOTUYECKOTO
uHcTUTyTa ITaTa Hero-Mekcuko, 1aj
OCHOBaHMUE IIPEAIIOIOKUTD, YTO cOpoc
IIPON30IIIE]I OKOJIO OK€aHUYeCKO BIIa-
JVHBI, U TOJIIIA BOABI HA/J HUM ObLIa
6osblle, yeM HaJ O6OJbIIENd YacThIO
MapToBcKoro c6poca. IToaToMmy 1yHa-
Mu 2004 1. Ha6pao 60JIBIITYIO BBICOTY,
IIPOABUTAACH U3 INIyOOKOBOHOM 30HBI
kK 6epery. Kpome Toro, MapTOBCKUH

cOpoc mpom30IIes II0Jl OCTPOBAMHU
Huac u CuMénys, 4To OrpaHUJIO 00b-
€M BBITOJIKHYTOU BOJBI.

He6osabine pa3jaindus B HIPOCTUPA-
HUHU pa3jIoOMOB UMEIOT TaKKe 60JIbIIIoe
3Ha4YeHUe: [[yHaMU HallpaBUJIUCh B
JBYX pa3HBIX HallpaBJIeHUAX. B pe-
3yJbTaTe B MapTe OCHOBHAasfA YacThb
BOJIH, PaCIpOCTPaHABIINXCA B BOC-
TOYHOM HampaBJIeHUU, O6pyIInIach
Ha Gepera Cymarpsl, KoTopas, Iora-
CUB UX DHEPruio, TeEM CaMbIM 3aIlU-
tuaa Tannang u Majaiauo. BoaHbI
3aIlaTHOT0 HAaIpaBJIEeHUS YCTPEMHU-
JIUCh B OTKPBITHIN OKeaH U Ha IOTo-
3arajie UX OCHOBHAs 4acTh 060OTHYyJIa
Ipu-Jlanky, Maauo u MajbauBCKUe
OCTpOBa, ITIOCTpaiaBIINe B ieKkabpe.

Ilocye cTpamHOU KaTacTpodhl,
npousomenmeii B Jjekabpe 2004 r.
B VITHAUTIICKOM OKeaHe, IIeHTPhI OII0Be-
IIeHUA O [[yHAaMU U MOJEJINPOBAHUSA
TUTAaHTCKHUX BOJIH OBIJIM B CPOYHOM
HOpAJKE OCHAIleHbl HOBEHIIINM 000-
pyzoBaHueMm. Biaromaps nociegHUM

JOCTUMKEHUAM HAYKU U TEXHUKHU JTIOAN
cMoryT usberaTb r'yOUTEIbHBIX I10-
CJIeICTBUU, KOTOPBIE MOMKET IIpUHE-
CTH YeJIOBe4YeCTBY pa3byIieBaBIIaAsAC
cruxuda. i

OOMOJIHUTENbHASA NUTEPATYPA:

m Furious Earth: The Science and Nature
of Earthquakes, Volcanoes, and Tsuna-
mis. Ellen J. Prager. McGraw-Hill, 2000.
m Ha cavite www.sciam.com ecTb cTaTbs
«Echoes from the Past», gpononHsatowas
HacToALLYIO.

m CtpaHuubl HaunoHanbHOW agMuUHU-
cTpaunn CLUA no okeaHy n atmocdepe
(NOAA): www.tsunami.noaa.gov/

m Cant LeHTpa WccnepoBannsa LyHamum
YHusepcuteta KOxHon KanndopHuu:
http://cwis.usc.edu/dept/tsunamis/2005/
index.php

m Cant LleHTpa reonoruyeckmx uccne-
0OBaHWN, LyHaAMU 1 3eMNeTpsACcCeHun
CLA: http://walrus.wr.usgs.gov/tsunami/

B mupe wayku [03] mai 2006
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HHXEHEPHA

B ntoHe HbiHewWwHero
roga Ha nobepexbe
MekcukaHCKoro
3anvBa Kak 006bl4HO
Ha4YHeTCs Ce30H
yparaHos.

CMOryT nn Xutenu
NPUOPEXHBIX
panoHoB 0b6ecrneyvnTb
cebe 6e30NacHOCTL?

pasy 1mocJjie Toro, Kak B aBTy-
cte 2005 r. yparan Karpuna
HaHeC CTpallHble paspylle-
HuA HoBomy OpieaHy, Ipe3UAEHT
CIHIA [dxopasx By 1 MUHUCTEPCTBO
BHYTPEHHeHN 6e30I1aCHOCTU 00bABU-
JIY, 9TO KaTacTpody TaKOro MacuiTa-
6a 6GbIJIO HEBO3MOKHO NPEJBULETh.
OJHaKO U y4eHBbIe, U MHKEHEPBHI, U I10-
JUTUKM mTata JlynsanaHa yxe MHOTO
JIeT IpeAyIpexRJgaan, 4YTO yparaHbl
4eTBEPTOH U IATON KaTeropuii, oopy-
IIUBIINECA Ha MeKCUKaHCKUH 3a/IUB,
CITOCOGHBI 3aTOITUTH peruoH. B 1998 .
B YHuBepcuTeTe mrara Jlyusuana
6GBLJIO ITPOBEJIEHO KOMITBIOTEPHOE MO-
JeJIUpOBaHUe MOJA0GHOr0 HABOJHE-
HHUA. B ToM e roay mrat npeaaoKnI
nporpaMMy BOCCTAHOBJIEHUSA MPHU-
POAHBIX 3a00JIOUEHHBIX MECTHOCTEN
B Jle1bTe MHuCCHUCUIIA, KOTOPBhIE MOT-
JIY GBI 3aIIUTUTh BHYTPEHHUE PETHO-
Hbl. Ha nporpaMMy Tpe60oBaioCh BbI-
nenuThb $14 MIPA., OJJHAKO KOHTPECC
OTBEpT ee.
Bonee Toro, crpouTeibHBIE KOMIIA-
HUU U VHKEeHepHBIU KOpIlyCc ApMUU

CIIIA, oTBeTCTBEHHBIE 3a oGeciieye-
HUe 3allUThl OT HABOJHEHUH, Ipes-
jarajy NOCTPOUTH BBICOKHE 3€MIJIS-
Hble 1aMOBl U TUPOTEXHUYECKUE
3aTBOPBI, KOTOpPbIE Nperpaguiu 6bl
MOPCKHM BOJIHaAM IIyTh BO BHYTPEH-
HHe ropoJickue kaHaJabl. Kak ciaexyet
U3 JOKYMEHTOB, CTPOUTEIbCTBO pas-
JIUYHBIX TUJAPOTEXHUYECKUX COOPY-
JKEeHUU Ipejayiarajoch emie B1968r.
Ho HM Ha OJWH U3 NPOEKTOB TaK U
He ObLJIO BBIJIeJIeHO cpeacTB. [locie
yparaHa KaTpuHa JOKYMEHTBI ObLIN
M3BJIEYEHBI U3 apXUBOB, OIIOJTHEHBI
Y HOSIBUJOCH HECKOJBKO GOJBINTUX
IPOEKTOB, IIeJIbI0 KOTOPBIX OBLIIO 3a-
muTuTh HoBeINt OpJiieaH u Jlynsuany
OT CTUXUUHBIX O€CTBUM.

Mpo6nema penbT
OnacHOCTb TPO3UT HE TOJbKO Mwuc-
CHCUIIM — B TAKOM CUTyalUu Ha-
XOASATCS AEJbThl PEK BO BCEM MUPE.
Ileq0 B TOM, YTO UJIHUCTHIE I'PYHTHI
[IeJIBT YIJIOTHAIOTCA KaK B pe3ysbTa-
T€ YeJIOBEUYECKOU AEeATEIbHOCTH, TaK
U eCTECTBEHHBIM o6pas3om, a exe-
roflHblEe pEYHbBIE ITaBOJKU 3aTOIISIOT
oceBIINe IPYHTHI. IIpaBaa, 1aMOsI,
IOCTPOEHHBIE [IJIA 3aI[UThI OT HABOJ-
HEHUM, NPENATCTBYIOT HOCTYILIE-
HUIO HOBBIX ocajKoB. OfHaKO H006bI-
4ya He(TH, ra3a U NPECHOU BOABI U3
HOA3EMHBIX UCTOYHUKOB BBIZBIBAIOT
oceaHUE HUIKEIEKAIIUX CTPYKTYP,
U B JAEJBTY YCTPEMJIAIOTCA IOTOKHU
COJIEHOW OKeaHCKOW BOJbI, U3-3a KO-
TOpOI TUGHET PACTUTEIBHOCTD, IIpe-
MIATCTBYOIAA IPOHUKHOBEHUIO MOP-
CKOM BOJBI BI1yOb CYIIIH.

TToBBIMIAIOIIUNCA YPOBEHb MUPOBO-
ro OKeaHa TOJIbKO yCyTry0OJIsdeT CuTya-
nuro. Eciiv HU4Yero He UBMEHUTCS, TO 32
100 steT oH moguuMeTcs Ha 0,3-0,9 M,
U IpubGpPEeRHBIM rOpoJaM, Paclioyo-
#KE€HHBIM B HUBMEHHOCTAX, 6yIeT Irpo-
3UTH OITACHOCTB. YiKe cefiuac cieayeTr
m03a60TUTCH O CTPOUTEIbCTBE AaMO
Y HACOCHBIX CTAHIIUM, a CTEHBI 3/1a-
HUH YKPENUTh JONOJHUTEIbHON BO-
JOHEIPOHUIIaEMOU KJIAJKOU, KaK 3TO
yiKe fenaeTcd B BeHeruu.

B nipu6peskHbIX 30HAX JKUBET TPETH
yenoBedyecTBa: B Kaupe, BHU30BbSAX )

n
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Huna, :XuBeT OKO0JIO 16 MJIH. 4eJio-
BeK, B fenbTax KpacHoll pexku u Me-
KOHTra Bo BbeTHame — 1o 15 MuH.,
B IIlanxae — 13,5 MmJiH., B 1eabTe 'aH-
ra B Banrnagemr — 10 MJIH., 1 BCeEM
UM T'PO3UT ollacHoCThb. Iloxa yrposoit
HaXxoAATCA TaKke AeJbTbl OPUHOKO
B BeHecyaise B IO HOU AMepuke u
nenbThl Petina, Pousl u Ilo B EBporre.
Ho B npubpexHol 30He Muccucunu,
rje MpoKUBaeT 2,2 MJIH. YeJIOBEK,
Xyaulee nojgoxenue. OcejaHue rpyH-
Ta U 1orepsd 3ab0JIOYEHHBIX 3€MeNb
MNPOUCXOAAT 37leCh ObICTpee, YeM B
J1I060M IpyromM MecTe, U 4allle, 4YeM
rfe 66l TO HU ObLI0, OOPYIINBAIOTCA
yparaHbl. PeKopAHBIe IO bEMBI BOJBI,
nobyausiive Hunepaauael u Beauko-
OGpPUTAHUIO NOCTPOUTH 3AIIUTHBIE
COOpPY¥EHUs, cocTaBaAIN 4,6 M, a
HOA’bEM BOJIbI, BBI3BAHHBIN yparaHoM
Karpuna, noctur 8,5 m.

Curyanusa yxyallinjach, Korjga
NnxenepHbld kKopnyc Apmuu CIIA
c 61aroCJI0BEHUA KOHTpecca Havall
cTpouTenbcTBO AaMb mo 6eperam
Muccucunu. 3aliuTUB OT HNABOJ-
KOB CE€JIbCKOX03AUCTBEHHBIE (P€PMBI
U IPOMBIIIJIEHHBIC IPEeANPUATHUA,
OHU JMIINJIUA PETUOH IIJIOJOPOJHBIX
OCaJOYHBIX OTJIOKEHUU U NpPEeCcHOU
BOJIBI. /€710 B TOM, 4TO €CTEeCTBEHHBIE
NaBOAKHU B /I€JIbT€ PEKU NPUHOCUIH
Macchl OCaJKOB K Iperpakjgarolei
IIyTh BOJIHAM LIEIIOYKE OCTPOBOB, pac-
MOJIOKEHHBIX C 3allajZla ¥ BOCTOKA OT
AeNbThl, BOCCTAaHABJIUBaA KamK bl
roJ TO, 4YTO CMbIBaJI okeaH. Ho ceroxa-
Hfl, KOTJla YCThe PEKU YIIyOJIeHO I
IPOXO/JIEHUA CyJ0B, OCAJKHN BBIHO-
CATCA MIPSAMO B INIyOOKOBOJHBIE MECTA,

nostomy genbta (1 HoBeiii Opiean)
0CTAIOTCS HEe3aIUIEHHBIMU.

Jlaske KpyIHBIE CyJOXOAHBIE Ka-
HaJbl, 6epera KOTOPBbIX pa3MbIBAIOT
BOJIHBI OT IIPOXOASAIINX II0 HUM CY/IOB,
IIpeBpaINaloTCA B PaHBbl, 10 KOTOPBIM
OKeaHCKas BoJa, HaroHsgeMasd ypa-
raHoOM, MOJKET IIPOHUKATh B TOPOJI.
ITomo6HasA cuTyanusa HabJIoAaeTCa U
B JIeJIbTaX APYTUX PEK.

Cnuwkom no3gHo cnacartb?
ITnan 3aniuThl AeJAbThl MUccucunmu
6611 paspaboraH B 1998 . 1 moaydni
HasBaHue (lobepexbe 2050» (Coast
2050). ITpoekT 2003 r. (IIpubpexHasn
3oHa JlyusuansD (Louisiana Coastal
Area (LCA), npeaycmaTpuBaj OCHa-
ImieHue 1aM6 ruIpOTEXHUYECKUMHU 3a-
TBOPAMU, KOTOPbIE OTKPBIBAJIUCH ObI B
oIIpejieIeHHOe BpeMd rojia, IpoIrycKas
IpecHbIe TABOJAKOBBIE BOJBI 1 OCAJ KU
Ha 3a60JI0YeHHbIE 3€MJIH, YTO CII0CO0-
CTBOBAJIO ObI BOCCTAHOBJIEHUIO ITIOYBHI.
Opnako no ciuoBaMm Jlena Bapa (Len
Bahr), pykoBoguTensa YupaBieHHUs 11O
npubpe:rHBIM paboTaMm IIpu rybepHa-
Tope Jlynsuansl, yparansl Karpuna n
Purta xKapAnHaJIbHO U3MEHUIN JaH/-
madT u nosroMy mnaHel Coast 2050
u LCA ysxe He TOgATCA.

Bosee ToOro, moCKoJIbKY MOATOILIE-
HUE, BBI3BBAHHOE yparaHoM, IIpo-
usonnIo U3 osepa IloHTuapTpeiuH,
PacIoJIoKEeHHOr 0 K ceBepy oT HoBoro
OpreaHa, U U3 CyJOXOAHBIX KaHAJIOB
K BOCTOKY OT ropojia, TaKue JeHCTBUsA
He ocTaHOBMJIU Obl KaTpuHy, cuuTa-
eT XaccaH MallpuKu, uccienoBa-
TeJsib U3 lleHTpa u3ydyeHus yparaHoB
YHuBepcurera mrara Jlyusuana. )

OB30P: 3ALLNTA OT HABOOAHEHUN

B [Jam6bbl oKa3anucb HU3KUMU N HE[OCTATOYHO NPO4YHbIMU, 4YTO6bI chepxaTtb HaroH BoAbl,

BbI3BaHHbIN yparaHom KatpuHa.

B CucTeMbl 3aWmnTbl OT HAaBOAHEHWIA, NOAOGHbIE YXe cyliecTBylOWwMUM B Hugepnaipax,

AHrUN 1 B APYyrux mectax, Cnoco6Hbl 3alNTUTL AeNbTbl U BOCCTAHOBUTb OrpoOMHbIE

NoWanmM BbIChIXaKLWMUX MapLUEn.

B [pu cTpouTeNnbCTBE 3aLUTHBIX 6apbepoB MHXEHepam crieflyeT NpuciywaTbes K MHe-

HUIO Y4EeHbIX. Ecnu 661 HakoNNeHHbIe NCCnefoBaTeENAMM 3HAHWA UCNONb30BaNMCh paHbLie,

nocnencTBus yparaHa KatpuHa He 6b1u 6bl CTOSb CEePbe3HbIMU.

42

FPAHANOS3HbIV NJIAH

[Ons 3aluThbl OT HABOJAHEHUN, KOTO-
pble MOryT Bbl3BaTb yparaHbl NATOM
Kareropvu, 66N NPeanoXeHbl TPU
OCHOBHbIE CXEMbI (CM. BEPXHIOI Kap-
Ty). [naH «TecHoe konbLo» (KpacHas
NIMHKS), NpedycmMaTpuBaroLmin pe-
KOHCTPYKLMIO cuctem gamé B HoBom
OpneaHe u CoeIMHEHUE WX C aHarno-
TMYHBIMW COOPYXEHUAMM Ha 6eperax
Mwuccuennu, paccyntaH Ha 3awuTy
TONbKO OT yparaHoB TpeTbli KaTte-
ropuu. «BceobbemnooLwnii nnaH»
(xenTbie nnHMM) Npegnonaraet Npo-
OOJKEHNEe NUHUM famM6 Ha BOCTOK
[0 rpaHuubl wrata Muccuennu n Ha
3anap 3a MopraH-Cutu. 700-kuno-
MeTpoBas cucrtema famé BbICOTOM
11-12 M npoTaHeTCcs Ha 3anag npu-
MepHO no nuHun Beperosoro ka-
Hana — OCHOBHOIO TPaHCMOPTHOrO
KaHana B MapLuax.

Bo Bcex cnyyasx npeaycMOTpPeHO
COOpY>XEeHNe BOAOMPOMNYCKOB, KO-
Topble 6yAyT BpeMs OT BPEMEHU
OTKpbIBATbCH, Mponyckas Ha Map-
LN MPecHylo BOAY, NUTaTENbHbIE
BeLlecTBa M 0cagku, YTO MO3BOMUT
0XMBUTb PACTUTENBHOCTb U «Hapac-
TUTb» MOYBY AJIS KOMMEHCALMM OCce-
OaHWs rPyHTa W NOBbILLIEHUS YPOBHS
mops. Korga cTpoutenscTBo kaHana
BoHHeT-Kappe 6ypeT 3aBepLueHoO,
NosIBUTCSA BO3MOXHOCTb copackiBaTtb
NaBOLKOBbIE BOAbI.

[pyrvie cneunanucTbl OTAAIOT Npea-
noyTeHne cucteme Aam6 ¢ ANNHHbI-
MU LienoYkaMmu rmMapoTEXHUYECKMX
3aTBOPOB, KOTOPbIE [JOJIXHbI CO-
eOVHUTb Mexay coboi 6apbepHble
ocTpoBa, o6pasoBaB «BHewHuN
LNT», MOJOGHbBIA TOMY, YTO CO3aH B
Hupepnanpgax. [1ns BocCTaHOBNEHUSA
3a60/104EHHbIX TEPPUTOPUIA [OIDKHbI
6bITb NPEAYCMOTPEHbI BOJOMPONY-
CKW 1 HOBblE TOYKM BXOAa AJ1A CYyA0B
Bbie no Muccucunu. 3to noTpeby-
eT yrny6neHuns KaHanos, HO COKpa-
TUT BPEMS MPOXOXAEHUSA MO HUM,
YCTPaHUT HEOH6XOANMOCTb Yriy6nATh
ycTbe Muccucunm n obecneymT no-
CTynneHne ocafkoB K 6apbepHbIM
OCTPOBaM M MapLuam.

BRETT DUKE © 2005 THE TIMES-PICAYUNE PUBLISHING CO., ALL RIGHTS RESERVED (cTp. 34-35)
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MekcunkaHckuin 3anvs

Bo Bcex cxemax npegycMmarpuBaeT-
€Sl CTPOUTENBLCTBO 6OMBLLOIO YMcna
pas3nnYHbIX TMAPOTEXHUYECKUX 3a-
TBOpOoB. OHM 6yAyT OTKpbIBAThCS
[ONA nponycka cyfoB 1 o6ecneyeHuns
€CTEeCTBEHHOro nepeMellnBaHmna
NPECHON 1 CONIEHON BOAbI, U 3aKpbl-
BaTbCH, Korga noHapo6urtcs npe-
[OTBPaTUTb HAroH BOAbl yparaHoMm
CO CTOpPOHbI 03epa [MoHTYapTpeWnH
No CYyAOXOAHbIM WU APEHa>XHbIM
KaHanam.

Mo mnaHy YHuBepcuTteTa wTata
Jlynsmnana, Tak Ha3biBaeMbln ag-
(EKT BOPOHKMU, KOTOPbIN Bbi3BanN
camble 6onbLUNE paspyLueHns gamo
BO BpeMmsi yparaHa KaTpuHa, f[omkeH
6bITb ynpasnsem, a kaHan MRGO,
MNCTOYHUK 3PO3MKN MOYB 6OJNbLUNX
3a60M04€eHHbIX 3eMenb, cnepyeT
3aKkpbITb. HeKoTOpblE cneunanucTbl
pPEeKOMEHAYIOT BO3BEAEHNE CTEH,
KOTOpbIX 06ecrneynnu 6bl NAAM
YKPbITME NPV OMacHOCTM 3aTomnse-
HUA ybexuLia.

CyLiecTBytowmm
BXOpA,

o. lMoHTHyapTpenH

TecHoe KonbLO [J  TvppoTexHudeckue 3aTBopbI

Bceobbemniowmin nnaH “=  CyuwecTtsytowme gambsbl
BHeLHWA WnT (NpMMepHbIe y4acTKu) Q Bpewwn B fambax, npobutbie
& Boponponycku (mpumepsbl) KaTtpuHow
MpumeyaHune: KapTbl npubnuantensHbl. IcTo4HUKK: YHUBepcuTeT wrtaTa Jlynanara, Shaw

Coastal, nxeHepHbIi kopnyc Apmun CLUA, Coast 2050; cnyTHUKOBbIE AaHHble USGS,
xpaHswmecs B HaunoHnansHom LeHTpe EROS, Can-®onnc, wt. tOxHas AakoTa.
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ITo cioBam Malpuku, U1 IpefoTBpa-
IIeHUsA 3aTONJIEHUA Tropojia HYXHO
TaK¥Ke NOCTPOUTh F'HAPOTEXHUYE-
CKHe€ 3aTBOPHBI IONEPEK HEKOTOPBIX
BEeAYIIMX B HETO KAHAJIOB.

O HAKO 9TO He IIOMOIJIO GBI OCTab-
HOH I0T0-BOCTOYHOM yacTtu Jlynusu-
aHbl. [ToaTOMy pefaknusa KypHa-
na Scientific American o6paruinach
K HIMPOKOMY KPYTY CIEIIHMaJHUCTOB
Cc Npocb6OW NMpeaCcTaBUTh IPeEIJIO-
JKEHUdA 10 3alllUTe peruoHa. belnm
IpeaJIOKEeHbl TPU CTPaTerum (cm.
Kapmul): «TecHOe KOJIbII0», OXBAThIBa-
toniee Toabko HoBeiit OpieaH; «Bce-
06 BbEeMITIONIUH IIJIaH», IPEeAYyCMaTPH-
BalONIUi cTpouteabcTBo 700-KUII0-
MEeTPOBOU cUCcTeMBbI JaM0b, TAHYIIUX-
cA OT rpaHUIlBI ITaTa MuUcCcUCUNH
1o Texaca, HO He 3aIUIAIOIIAX IPU-
OpeKHYI0 30HY; U «BHEIMIHUN IITUT»
110 IEPUMETPY PErUoHa, KOTOPHI 6y-
JeT OXpPaHATh BCIO MECTHOCTD, KaK B
Hupepnangax. Bece Tpu miaHa npej-
ycMaTpUBaIOT TAKKE CTPOUTEIbCTBO
T€X UJIN UHBIX THJPOTEXHUYECKUX
3aTBOPOB.

Y KamKa0T0 M3 NOAX0J0B €CTh CBOU
CTOPOHHMKU U IPOTUBHUKU, HO BCE
COTJIACHBI B OJJTHOM: HaJI0 BOCCTaHaB-
IuBaTh peruoH. [lo6epexbe Mekcu-
KAQHCKOI'O 3aJliBa — 3TO HE TOJIbKO
KYJIbTYPHBIH IIEHTP, HO U BaMKHBIN
«(9KOHOMMYECKUN JIOKOMOTHUB», TAHY-
mui BCio cTpaHy. B nenbre Muccu-
CHUIIM JOObIBAaeTCA NATAA YaCTh BCEU
aMepUKaHCKON He()TH, Y4eTBEPTh IIPU-
POAHOrO rasa U TpeTh MOPENPOAYK-
TOB. Yepes ee MOPTHI NPOXOAAT I'PYy3bI
CTOMMOCTBIO B TPUJIJIMOHBI J10JIJ1apOB.
9Ta 3KOHOMHYECKasa JAeATeJIbHOCTh
TpebyeT pa3BUTON NHPPACTPYKTY PhI
U JIECATKOB ThICAY pabOTHUKOB, KO-
TOpbIE HE MOTYT ¥ XUTh BO BpEMAHKaX
WU B JloMaX, HAXOAAIIUXCA B ABYX
gacax e3/1bl OT MecTa paboThl.

HoBbi nyTb

IIpesx e yeM NPUCTYIUTH K OCYIIIECT-
BJIEHUIO JI060TO IIjytaHa, NPpoOEKTU-
POBIOINKMU AOJIFKHBI 1O KOHIIA IIOHATH,
II0OYE€EMY HE IIOMOIJIU YK€ IIOCTPOECH-
HbIe JaMOBbI. [[pUYUHBI pa3pylIeHUus
naM6 u kaHajaoB B HoBom OpieaHe

HCCIEeAYIOT YeThIpe IPYNIbl: YHU-
BepcuTeTa mrara Jlynsuana, AMe-
PUKAHCKOTro o0IecTBa MHIKEHEPOB-
ctpouteneii (ASCE), lH:xeHepHOTO
ropniyca Apmuu CIIIA n HanmuoHas-
HOr'0o Hay4HoOro (poH/a.

B okTabpe 2005 r. MuHUCTpP 060-
pousl CIIA Nounanpg Pamcdenn 3a-
ABUJI, uyTo HanuonanbHaAa akaje-
MHA HayK pacCMOTPHUT BCE OTYETHI,
9TOOBl OKOHYATEJbHO ONPEeIUTh
OPUYNHY pas3pylleHUud 3allUTHBIX
nam6. OH ckasaj, 4yTo pabora akaje-
MHUU JOJKHA OBITH 3aBeplIieHa K
uioH 2006 r. OfHAKO Ce30H ypa-
raHoB opUIIMaJIbHO HAaYUHAETCH
1 urona, u komaHaup HoBoopieaHcKoro
okpyra MH:KeHepHOro Kopiyca moJ-
koBHUK Puuapyg Baronap (Richard
Wagonaar) ckasaJl, 4To ero J0Jr — 3a-
KOHYUTD K 3TOU JlaTe CTPOUTEIbCTBO
Bcex (pepepanbHBIX AaM6. [Ipe3ugeHT
Bym cHavajia 3aIpoCcHJI y KOHT'pec-
ca $1,4 MJIpJ. HAa BOCCTAHOBJIEHUE
NOBpEXKAEHHBIX yparanoM KatpuHa
coopyeHUM, a B fekabpe — emge
$1,5 MJIp/I. HA PEKOHCTPYKI[UIO FOPOJI-
CKUX 1aM0, KOTOpPBIE TOJI3KHBI 06ecIie-
YUTh 3alUTy OT yparaHoB TpeThben
KaTeropuu.

B pamkax «Bceo6beMIIIONIEro miia-
Ha» komMmnaHuu Shaw Coastal (ox-
pasaenenusa Shaw Group) Mampugu
u Baronap npeaycMaTpuBalmT BO3-
BECTH Ha Iore U 3alajic HOBble KOH-
CTPYKIIMHU, CMBIKAIOIIUECA C MECT-
HBIMH 1aMbaMH, KOTOPBIE IIPEICTOUT
HapacTuTb. Ho B Bompocax o TOM, KTO
JIOJI3KE€H BBINIOJHATH PaGoTy, CKOJIb-
KO Ha Hee IotpebyeTcA BpeMEHU U
JIeHEeT, aBTOPHI IPOEKTOB PacCXOaAT-
cda. ITo onenkaMm Baronapa, niaaH
WHXKEHEePHOTO KOpIyca MOMKeT OBbITh
BBINTOJIHEH 3a 5-10 j1eT 1 moTpebyeT
$25-35 mupa.

O’Huu Man6poy (O’Neil Malbrough),
npe3ugeHT komnanuu Shaw Coastal
CYMTaeT TaKHe CPOKM HepeaJIbHBbI-
Mmu. «Kopryc HadaJ CTPOUTEIbCTBO
nam6 BokpyT HoBoro OpiieaHa u o3epa
IToHTUapTpeH emte B 1965 r. u 10 cux
Op He BCe 3aKOHYUJI», — CKa3aJl OH.

Baronap oTMedaeT, 4TO y KOMIIa-
HUU MaJjo IIaHCOB IPUHATH yYyacTHe

B ITOJOOHBIX paboTaxX, €CJIU TOJBKO
KOHTPecC He 06 bABUT KOHKypC. HKe-
HEPHBIN KOPIIyC apMHUHU YKE CTO JIET
ABAAeTCA PAaKTUUYECKU MOHOIIOJIb-
HBIM IIOAPAJAIYNKOM (PUHAHCUPYEMBIX
u3 denepaabHON Ka3HBI paboT 1o 3a-
IUTe OT HABOJHEHUU.

Kpome Toro, Manipuku u3 YHU-
BepcuTeTa mrara JlyusuaHa ycra-
HOBMJI, UTO IINPOKas 6Gpemib B UHAY-
cTpuaJbHOM KaHalle, BbI3BaBIlasd
3aTOIJIEHHE BOCTOYHOI 4acTHU Topo-
na nociye yparana Karpuna, 6nlia
obyciioBjIeHa TaK Ha3bIBa€MbIM 2(-
dexTOoM BOpoHKHU. KoMmbploTepHOe
MOJeJIMpOBaHUE U JaHHBIE, KOTOPHIE
MampuKH OOJIY4YHUJI HAa MECTe, IOo-
Kas3bIBalOT, 4To KaTpuHa HaroHana
BOJY C BOCTOKA BBEpPX IO IHIUPOKO-
My kKaHany MRGO 1 ogfHOBPEMEHHO
no cocegHeMy BeperoBomy kaHaly.
JIBe HaroHHbIE BOJIHBI COMKHYJINUCH Y
MecTa COeJUHEHUs BXOAOB B 3THU Ka-
HaJIbl, U YCTPEMUJINCE B 6oJiee Y3KUN
WuaycTpuaabHBIA KaHAL. MalllpuKku
CYUTAET, YTO OCOOEHHOCTU MECTHO-
CTHU 06YCJIOBUJIN Y BEJIUYEHHE BBICOTHI
HaToOHHOU BoJHBI Ha 20-40%. B uto-
re JaBJI€HHE BO3POCJIO HACTOJIBKO, YTO
CTeHa KaHaJja He BblAep:Kala.

Y4uensle nnpeacka3bplBalu 9pPexT
BOPOHKU, ¥ MaIllpUKHN yTBEPKIAET,
YTO y4E€HUHA IO IIOATOTOBKE K HaBO-
AHEeHUAM, npoBoauBmirecsa B 2004 r.
denepalbHBIM areHTCTBOM I10 YIIpaB-
JIEHUIO CTPAHON B 4Ype3BbIYANHBIX
CUTyalUAaX, HaTrJIAHO 3TO IIPOAEMOH-
CTpUpPOBAJIU.

Hxeddpec Yunvame (S. Jeffress
Williams) 13 ['eosorudeckoro ympas-
nenus CIIA, npopa6oTaBmuii B Jlyu-
3uaHe 20 JIeT ¥ u3y4yaBUIUN pedyHbIe
JeJIbTBl BO BCEM MUPE, CYUTAET, YTO
9 PeKT BOPOHKHU ObIJI HEJOOIEHEH.
(ITpu cy:xeHnu kaHana Ha 50% BBI-
coTa BOJIHBI YBEJIMYUBAETCA B/IBOE).
W 5Ty HNONBITKMU IIpeJOoTBpallleHUA
YBEJIMYEHU S BBICOTBI BOJIHBI CTAJIA Of-
HOM U3 INIABHBIX IPUYUH CTPOUTEb-
ctBa Tem3uHckoro 6apeepa B 1982 1.
AJid OIpefoTBpalleHuda HapacTaHUA
BBICOTBI BOJHBI IPU HAaroHEe BOJBI
IITOPMOBBIMU BETPaMM B 3CTyapHUU
Tem3sl BOu3u JIoHA0HA. >
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MACITAHT OMKPBI

SAKPLIT

CpepHsas mybvHa 14,3 m

= 0,9 M 3a30p.

3allyTa o7 HaroHHOW

lpyBogHas MalumHa 5
P A BOJIHBI BEICOTON 4,9 M

Kamep(aep'\rbl I |

NMNABYYUE 3ATBOPDI

MpopoTexHuyeckre 3aTBOpPbI MOryT 3alnMTuTL HoBbIi OpneaH
1 Opyrue npuépexHblie ropofa OT 3aTOMNEHUs HaroHHON
BOAON. Pa3Hble TUNbl TakMx COOPYXEHUI npepcTaBneHsbl
B HupgepnaHpax. Bapbep MacnaHT no3sonseTr cygam npo-
xoAanTb no Hoesomy kaHany u3a CeBepHOro mops B nopt
PoTtTeppama, HO 3akpbiBaeTcs Ha Bpems wTopma. [ns 3a-
LNTbl OT KOPPO3un 1 yao6cTea ob6CnyXmBaHusa obe nonble
CTBOPKMW 3aTBOpa XpaHATCA B Cyxux fokax. Korga ero Hyx-
HO 3aKpbITb, AOKN 3AMOMHAOT BOAOW, CTBOPKW BCM/bIBAIOT,
a NpUBOAHbIE MaLUUHbI NOBOPAYMBAIOT UX, BbIBOASA B PYCIIO.
3aTem Kamepbl CTBOPOK 3aMONHAIOT BOJOW, M OHM ONYCKatoT-
¢l Ha AHO. 10 OKOHYaHWKY LWITOPMa BOAY M3 KaMep OTKa4mBa-
10T, @ BCMJIbIBLUME CTBOPKM 3aBOAAT 06PATHO B JOKM.

OCTERCXEJHE

Hanpasnsouye

Bapbep
OcTepcxenge

Bapbep
v MacnaHT
OTKPbITLIN

NogbEMHbBI 3aTBOP p
oTTepaam

I CpepHas

y6viHa 15,2 v 3aKpbiTbIit

NOABEMHbIV 3aTBOP

NMOABEMHbIE 3ATBOPbI

ONVHHbIE LEenoYKn 3aTBOPOB, COEOMHSIOLNX MeXAy CO-
601 ykpenneHHble 6epera v gamb6bbl, o6pasyoT 6apbep
OcTepcxenpge — 4acTb BHelWHero wuta HupgepnaHgos.
[Mogo6Hble 3aTBOPLI MOTYT NPUrOAUTLCA AN NO6ON CXEMbI
3awmtbl HoBoro Opneana. Komnnekc OcTtepcxenge onnHom
2,9 KM nepecekatoT Tpu KaHana. Korga 62 ctanbHbIX 3aTBO-
pa, YCTaHOBJEHHbIX MeXAy 6€TOHHbIMU YCTOSAMU, NOOHATHI,
OHM nponyckatT 3/4 nepBoHayanbHbIX NPUITMBHO-OTIIMBHbIX
NOTOKOB, 06ecrneynBas CoOxpaHeHne actyapveB nos3agu 6a-
pbepa.

B Mupe nayku [05] mai 2006 45



HHXKEHEPHA

TMAPABJINYECKUE OUCKHA

LTopm 1953 ., 06pyLumBLUMiACA HA HuaepnaHabl, norHan Takxe
4,6-MeTpOBYIO BOJSIHY BBEPX MO 3CTyaputo Tem3bl, 4TO BbI3BaNO
rméenb 300 yenosek B AHrnuu. CerogHs TeM3y neperopaxuvBarT
10 cTanbHbIX 3aTBOPOB, YAEPXNBAEMBIX YCTOSAMU, KOTOPbIE HAKpPbl-
Tbl 6N1ECTALLMMMN «KanoLLOHaMWU». HeTbipe LieHTpanbHbIX 3aTBOpa
LIMPUHOM No 61 M, 3anofHEHHble BOAOW, HAXOQATCA HA OJHOM
YPOBHE C Pe4HbIM AHOM, HE MeLlas NPOXOXAEHUIO CyAoB. [ncKu
Ha 060MX KOHLLaX Kaxao-
ro 3aTBopa yCTaHOBMEHbI
Ha Bafax, noaToMy kKorga
7 HY>XHO MOAHATbL 3aTBOP,
TemauHckuin rmapounnmnHapsbl 4epes

GEEE CUCTEMY pblHaroB uU TAr
noBopayMBalT [UCKMU.
[Mpu aTom BO3AYX BbITEC-
HAeT u3 3aTBopa BOAY.
[Mpu onyckaHuu 3aTBOpa
BCE MPONCXOAMUT B 06pat-
HOM nopsAake.

AHIMNA

OTKPLIT

KOpPOMBICHO,
zlrel

CARTREE | e
IO S8 ) :

Barsop)

BCMJbIBAIOWUE CTBOPKH

OTropaxuBartbCs OT NPUIIMBHBIX BOJTH 1 MOBbILLAKLLErOCS YPOBHSA MOPS NpeacTo-
VT MHOTMM Npu6pexHbIM ropogam. B BeHewumm nHxeHepbl coopyxatoT 6apbepsbl,
KOTOPble AOSKHbI MepPeropoanTb KaHanbl B CliyyYae npuenmxXeHus CUibHON npu-
JIMBHOW BOJIHbI, 4TO cry4aeTcs 3—4 pasa B rof (ee pekopgHas Bbicota — 1,98 m).
B kaxpom npoxofge 6yaeT yctaHoBneHo ot 20 go 40 nonbix cTanbHbIX CTBOPOK.
B onyLleHHOM MOM0XeHNM OHM BYAYT fexaTtb B MPOYHbIX 6ETOHHbIX FTHe3[ax, 3a-
NOMTHEHHbIX BOAON. [pn HE06XOAMMOCTM B CTBOPKM OyAeT 3aKkaymBaTbCs BO3AYX,
KOTOPbIV BbITECHUT BOAY, M OHW 6yyT BCM/bIBaTh, Neperopaxveas npoxoq. 31ot
npouecc 3avmeT MeHblle 30 MUH. PacnonoXeHHbI psgoM a3 obecneyunt
NponycK cygoB.

BEHELWA
3azop 152 MM Bozgyx (6enble cTpenkn)

Niy6yHa
NpoXomas JlBoiHas netns o
5,8-14,6 M 2051 | e Vion 45

YPOBEHB
VIopCKOE I W [Hogaua
1O i "I| BoBayXA
l I

SAKPBIT

Sallya o aroHHo
BONHBBEICONOM 6L7-M

.. Mpoxop Jngo

Mpoxop

Manamoko

I
| Mpoxopa Kboaxa

VpoBeHb
NpVIVBHOM
BOJHB!

a6
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BHewHun WUt

MampuKU CYUTAET, YTO JJIA 3AIU-
TBI ropoja kaHaja MRGO Heob6xoauMo
3aKpbBITh, 4 B BeperoBoM kaHaJe mo-
CTPOUTH I'N/IPOTEXHUYECKHE 3aTBOPHI,
TeM 6ojiee YTO Cy/0B 3/1eCh IIPOXOJUT
Majo, a nojAjiep:KaHue KaHala B HaJ-
JIeKAIlleM COCTOSHHUU TpebyeT 60ib-
IIUX 3aTpar.

«Bceo6beMIIONIUN NJIaH» MOMKET
Ka3aThCHd Jerye OCYyIeCTBUMBIM,
gyeM «BHEITHUH IUT», HO HE06X0AMO
paccMoOTpeTh 3aIUTy GOJbIINX IIPO-
CTPaHCTB Maplei, KOTOPYIO He IIpe/-
yCMaTpHUBAIOT APYyTHe IJIaHbl. Mapiiu
CIIysaT MecToM 3UMOBKH 70% amepu-
KAaHCKUX IIepeJeTHBIX BOJOIIIaBaI0-
IIUX MITHUI, CMATYAIOT BO3JeHCTBUE
OKEaHCKHX BOJH, KOTOpPbIE MOTJIHN ObI
MOBPEAUTH TPYGONPOBOJBI, IMPOJIO-
JKEHHBbIE KaK Ha cyllle, TAK U Ha He-
60bIION INIyOMHE, CIOCOOCTBYIOIIYIE
CHUIKEHUIO YPOBHSA OKEAHCKOH BOJBI.
PervioH MOKHO ObIJIO Obl 3al[UTUTh,
coeMHUB GapbepHBbIE OCTPOBA JAAM-
6aMM C TUJPABINYECKUMHU 3aTBOpa-
MU 60JIBIION NpOoTAKeHHOCTH. (Takoit
noaxox n3bpasu Hungeprauasl mociie
cTpanrHoro mrtopma 1953 1., KOTOpBIH
BBI3BaJ 4,6-MeTPOBBIYM HAroH BOJHI,
4TO npuBeJio K rubenn 1800 denoBek
M 3aTOIJIEHUIO TEPPUTOPUU IJIOIIA-
apio 2000 kMm?.) [IpakKTUYECKHU BCHA
Teppurtopusa HuaepiaHaoB ABIsgeTCA
eJbTOH, a 26% ee TeppUTOPUU JICKUT
HUKe yPOoBHA Mopsa. Camasa HU3KaA
TOYKa CTPaHbl HAXOAUTCSA HA OTMET-
Ke —6,7 M, T.e. HHKe HoBoro OpiieaHa.
37ech Takke IIPOUCXOJUT ocefaHue
nouBbl. CerogHsa CTpPaHy OrpamkaaroT
6osiee 1600 kM 1am6b, AIOH U THUIPO-
TeXHUYECKUX 3aTBOPOB, YTO 3HAYU-
TeJIbHO GoJsblle, yeM TpebyeTcs aada
JlynsuaHsbl.

Hom Beitepc (Joop Weijers), moniroe
BpeMsdA 3aHUMAaBIINH IIOCT CTApPIIEro
HHKeHepa MUHUCTEPCTBA TPAHCIIOP-
Ta, OOIIECTBEHHBIX PAGOT U BOJHBIX
npo6isem HunepiraHaoB, KOTOpoe Ky-
pupyeTt opranuaanuio Delta Worlks, Be-
AYILYIO paGOTHI B IeJIbTE, CKAa3aJl, 4YTO
O{0GHBIH ITOAX0/1 MOT OBbI 06ECIIEYUTH
3amuTy JIyusuaHbl U IeJbT B APY-
rux crpaHax. XoTsa HUAEPIaHICKUN

IUT MOMKET II0OKa3aThCs TPaAHAUO3-
HBIM, CETOJHA CTPOUTEIbCTBO BCeH
crcTeMBI 06011L10Ch 6b1 B $15-16 Mupa.
3aTpaThl Ha 06CIy:KUBaHUE CUCTEMBI
CcOCTaBJIAIOT 0KoJo $500 MJIH. B TO,
OJTHAKO 9KOHOMUTH Ha 6€30IIaCHOCTH
HeJb3sd, T.K. Korjaa rnobepemxbe ObLIO
3alUINeHO, B PErMOHe HavaJICd Ty PH-
CTUYECKHUM, CeIbCKOX03AUCTBEHHBIN
U ITPOMBIIIIIEHHBIH Gy M.

Mpurnacute Ha 3aBTpak
Y4Y€eHbIX

TonnmaHAnbl, HallyraHHBIE HABOJIHE-
HueM 1953 1., Hayaau COENIHO CTPO-
UTh IIPOYHBIE JaMObl B YCThAX PEK,
Bnajgaronux B CeBepHoe mope. OgHa-
KO 6epMBbI IpepBajau 06GMeH IIPECHBIX
U COJIEHBIX BOJL U CMEHUJIU 3KOJIOTHUIO
parioHa. B nmocnegHue gecATUIETUA
Delta Works nameHuIa HalpaBjaeHUe
paboThl, cesnaB yIop Ha co3iaHue 6a-
PBEPOB, KOTOPBIE 3aKPBIBAIOTCHA TOJIb-
KO IIPU YT'PO3€ HaroHa BOJbI.

Baronap us H:aeHepHOro Kopiiyca,
Man6p u3 Show Coastal u Mampuku
u3 YHUBepcuTeTa mrara JlynauaHa
COIVIACHBI, YTO B JI000M HOBBIH ILIAH,
KOTOPBIM NPEeACTONUT IIPUHATH, HEOO-
XOJIMMO BKJIIOUNTBH HEKOTOPbIE YaCTU
nepBOHaAYaJIbHEBIX IIJ1aHOB Coast 2050
u LCA, cnocobcTByIolliue coxpaHe-
HUIO Mapiei. [locTynieHne mpecHon
BOJIBI M OCAJKOB Ha 3a00J04YeHHBIE
TEPPUTOPUH JIOJIKHBI 00€CIIEYUTh BO-
JIOIIPOIIYCKH — GOJIBIITNE THIPOTEXHU-
YecKHe 3aTBOPHI B JaMbax 1o 6eperam
Muccucunu.

HecMmoTpsa Ha To, 4yTOo onibIT Hupgep-
JIAH/I0B U BelIMKOGPUTAHUU MOMKET
okas3aTbcd noae3HblM, CIIIA moryT
CaMOCTOATEIBHO IIOCTPOUTH CHUCTE-
My nam6. IToxoke, YTO OJTHO BpeMs U
WHkKeHepHBIH KOPIIyC IMOHUMAJI 3TO:
B 2001 r. ero nmpeacTaBUTENN AeIaln
aHaJIOTUYHBIE 3aABJIE€HUA pelaKIuNU
KypHasa Scientific American, roto-
BUBIIEH CTAThIO O BOCCTAHOBJIEHUU
nenbTel. B 2004 r. pyKoBOAUTEIU
HNumenepHoro kopnyca u Delta Works
MOAIIHCAJIN COTJIallIeHHUE O B3aMMOIIO-
HUMaHUU U o6MeHe nHOpMaIUEe,
U B OKTAAOpE HECKOJIbKO I'OJUIAH/ACKUX
UHKEHEPOB NOMOrnIu MHKeHepHOMY

KOPILYyCY IIPOaHAJIU3UPOBATEH IPUYIH-
HBI pa3pyLIeHUA 3alIUTHBIX 1aM0.

Ji1a KoopaAnHAIU paGoT I10 3aIu-
Te 30HBI 1aM0 HyMeH HeCOMHEHHBIH
nuzpep. HeckonbKo opraHusanui, 3a-
HUMaIomMuXxcsa famMbamu, o6paTUINCh
K Masn6poy c ImpeaaoKeHueM Ipes-
CTaBUTH IIPABUTEIbCTBY IITATA U e-
JlepaJIbHOMY IIPaBHUTEJIBCTBY UX €H-
HBIA CKOOPAUHUPOBAHHBIN MJIaH.
MHoOTr¥e CIeIlMaJIMCThI I10J1araioT, YTO
KOHTPOJIMPOBATh IIpOBeieHUe paboT
JIOJI3KE€H PYKOBOJUMBIA ITpABUTEJb-
CTBOM KOHCOPIIUYM, U PEKOMEHIYIOT
paccMOTpeTh MPEeAJIOKEeHU YICHBIX,
MHEHHEe KOTOPBIX paHee He YYUThIBa-
nock. Berepan USGS Yunabamc, npo-
paboraBiuii 13 et 1 B UHxKEeHEepHOM
KOpIIyCe, TOBOPHUT, UTO «yYEHBIE I10-
CTOSTHHO IIPeJOCTABIANIN JaHHbIE, HO
9TO He BJIUAJIO HAa IIPOEKTHI. [IoTUTHKN
U IPOEKTUPOBIIUKHY JIOJIMKHBI UCIIOJb-
30BaTh UX».

Baronap, IpUHABIIUNI PYKOBOICTBO
pationom HoBoro OpieaHa B uioje
2005r., 6bIBIIUY YiieH VHxKeHepHOTO
KOpIIyca, CKasaJj, YTO BIIPEab KOPILYC
GyneT GosIbIlle IIPHUBJIEKATh BHEIITHUX
creruaaucToB. «CerogHsa MbI ropas-
10 6oJsiee OTKPBITBI, Y€M IATh-IIECTh
JeT Ha3aa. Ho MBI He MOeM U3ydaThb
cuTyanuio 1o 6eckoHedyHoctTu. KTo-to
JIOJI3KEH IIPUHATH pelreHue». il
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HHOOPMALHOHHBIE TEXHONOTHA

CneuuanbHble
ceTeBble NMpoLeccopbl
C apXUTEKTypomn
KOHEeYHbIX aBTOMaToB
OYMLLAIOT OrPOMHbIE
NOTOKM UHpopMaLmu
OT cnama

N KOMMNbIOTEPHbIX
BUPYCOB.

ocJIeTHUE HECKOJIBKO IeCATH-

JIeTUH KOMITBIOTEPHAS UHJY-

CTPHUSA Pa3BUBAETCHA CTPEMHU-
TesibHO. CTaGUIBHBIN POCT TAKTOBOM
4acTOTHI IPOIECCOPOB IIOKPBHIBAET
nocagHoe cHUMkKeHUe 9P PEeKTUBHO-
CTH U HEIIOMEPHOE yBeJIMYeHHe pas-
MEepOB IIPOrPaAMMHOr0 06ecIeYyeHu.
BrnipoueM, Takas POCKOIIb CTAHOBUT-
cs BCEe MEHee I03BOJIUTEIbHOM: MOIII-
HOCTB, IoTpebiigeMas MUKpOCcXeMa-
MU, BO3pacTaeT, a NepCOHaJbHbIE
KOMIIBIOTEPHI IIOCTEIIEHHO ITpeBpala-
IOTCS B 9JIEKTPUYECKHe 060rpeBaTesHu.
IToaTOMY IPOU3BOJUTEIN KOMIIBIOTE-
POB, CBATO YTAIIME 3aKOH Mypa, 1o-
CTEIeHHO IEePEXOJAT K BBIIIYCKY OBM
Ha 6a3e HeCKOJBbKHUX MaJOMOIIHBIX
IIPOIIECCOPOB.

OAHAKO Yy MHOT'OIIPOLIECCOPHBIX CH-
CTEM €CTBh IOBOJIbHO CEPbe3HbIe HEJI0-
craTku. HanpuMmep, mporpaMMHUCTBI
6e3 ocoboro sHTy3ma3Ma GepyTcd 3a
HaIlMcaHHUe INPOorpaMMHOro o6ecme-
YeHUs, PACIPE/IEISIONIEro BBIYUCIH-
TeJbHYIO HArPYy3KYy MEKAYy PAa3HbBIMU
npoueccopamMu. Kpome Toro, y1g MHO-
rux NPUKJIAJHBIX 3a/ad, TAKUX KaK
IIOVICK BUPYCOB U o6paboTka XML-n1o-
KYMEHTOB, YpPE3BbIYaHO CJIOHKHO IIPHU-

AyMaThb QJITOPUTM pPeIIeHN A, KOTOPBIH
MOT 6Bl BBINOJIHATHCA IapaJijaeIbHO
HECKOJIbKMMH IIPOIIeCCOPAMMU.

YT06BI BBIICHUTD, COAEPIKATCA U
B 9JICKTPOHHOM IIMCbME CJIOBA, XapakK-
TepHBIE [JIF crlaMa (CKaKeM, WIOTepesD
HJIU «BUATrpa»), HEOOXOIUMO IIPOU3-
BECTH MOCJIeIoBATeJbHYI0 06paboT-
Ky TeKCTa, HallpUMep, OIPEeJeIUTh,
BCTpeYaeTcd JIU IOCJe CJI0BA JIOTe-
pest» CI0BO «BBIUTPHIID. PacipereuTb
BBIIIOJTHEHUE TAaKOM 3aJadyy Mexay
Pas3IuYHBIMU IPOIECCOPAMHU COBCEM
He IIpocTo. [T09TOMYy WHIKEHEePHBI ITPe/I-
JIOMKUJIU APYTYIO KOHIENIIUIO: I[eH-
TpaJbHBIHA mporeccop (L[I1) oTrBeyaeT
3a BBIIIOJTHEHUE OCHOBHBIX (DyHKIIUN
OIlepaIrMOHHON CHCTEMBI, a IIOMCKOM
crlaMa M BUPYCOB 3aHUMAIOTCS CIIe-
[IMAJU3UPOBAHHBIE COIPOIECCOPBI
Harojobue Tex, 4TO yiKe JaBHO HC-
M0JIB3YIOTCA 718 06paboTkH rpaduye-
ckoli nHpopMaIuu. B mociaegHye rombl
0COGEHHO OCTPO BCTAJ BOIIPOC MH-
dopmanmoHHOM 6€30I1aCHOCTH, U JJIs
pasrpy3aku LI Havaau IPpUMEHATbCA
anmnapaTHble CUCTeMBbl OOHAPYKEeHNUA
BTOpXKeHuN. HekoTopble HAy4YHBIE
U IIPOU3BOJICTBEHHBIE J1a60paToOpUU
IIOIIIY JaJjbIlle U IPUCTYIUIN K pas-
paboTKe YHUBEPCAJIbHOTO YCTPOMCTBA
1151 06paboTKU IIOTOKOBBIX JAHHBIX
go6oro Tuna. Peus unet o cereBom
rpoleccope o6IIero Ha3Ha4YeHus, Ko-
TOPBIM MOKHO 3aIIpOrpaMMHUPOBATh
Ha pelleHue pas3jIndHBIX 3ajad4, 6yab
TO BBIIIOJIHEHUE QYHKIIUH GpaHaMaya-
pa My ciraTue ceTeBoro Tpaduka.

OneKTPOHHbIN PENCKOHTPOIb

I[IpoeKTHUpPOBAHUEM YIbTpPacoOBpe-
MEHHOTO CEeTEeBOro 0GOpyAOBaHUA U
IIPOrpaMMHOTr0 ofecliedeHNusA 3aHU-
MalTCA CHeIMaIuCThl L[IopuxXCcKOM
Hay4YHO-HCCJIeJOBATEJbCKOM a-
6opaTtopum IBM, Ha cueTy KOTOPOH
HoGeneBCcKHe IPEMHUU 3a CO3JLaHUE
CKAHHUPYIOIIEro TYHHEJIbHOTO MH-
KPOCKOIIa U OTKPBITHE BBICOKOTEM-
nepaTypHO CBEPXIPOBOIUMOCTH.
B ee crenax Jau BaH JIyHTepeH (Jan
van Lunteren) u Ton 9Hr6epceH (Ton
Engbersen) pa3paboTaju ceTeBOU
mpoieccop i pUIbTpanuu crama,

BUPYCOB U ApyTrod BpegHoM nHPopMa-
IIUY 110 METOAY CJIMYEHUS C 06pa3LoM
(pattern-matching). B aBrycte 2005T.
HOBOE€ YCTPOMCTBO OBLJIO IIpeJCcTaB-
JIEHO y4YacTHUKaM KoHpepeHimu Hot
Chips, npoxoausiieil B CToOHOPACKOM
YHUBEPCUTETE.

Wpesa co3gaHusa HOBOT'O ITpolieccopa
poauiacek B Xoze paGoT II0 OIITUMU3a-
MY aJTOPUTMOB Iepeadyy JaHHBIX
B OobIIuX ceTsaAX. B KoHIle 1990-X rT.
BaH JI[yHTepeH 3aHUMAaJICA IOUCKOM
Haubosiee 3 HEeKTUBHBIX CIOCOOOB
IIpoCMOTpa TaK Ha3bIBAEMBIX TAOJIHI]
MapupyTusanuu. CrnenuajabHble KOM-
NbI0TEPHI (MapLIIPYyTHU3AaTOPHI) IIPOBE-
PAIOT AECATKU MHUJIJHMOHOB CETEBBIX
IIaKeTOB B CEKYH/ly U IPOCMAaTPUBAIOT
JeCATKU ThICAY TaGJINYHBIX 3aIIUCEH,
Ipesk/Jie YeM OTIIPABUTh OYEePETHYI0
nopuuio nHGOPMAIIUU B HYKHOM Ha-
npaBiaeHUH. {7 yCKOPEHUS ITOUCKA
B Tabauiax MapHmipyTU3alluyd BaH
JIlyHTepeH npuayMai cuerualibHyIo
XaUI-(PYHKIIUIO, IO KOTOPOU paccyu-
TBIBAETCH XII-UHEKC, IT0O3BOJIAIOIINHI
MOMEHTAJIbHO HAaX0JUTh NH(popMa-
IIUIO O TOM, KyJia CJIeiyeT HallpaBUTh
o4yepeHOM ceTeBOoM ITaKeT.

Ha ocHoBe X2m-(pyHKIUU BaH
JlyHTepeH paspaboTaJl aJITOPUTM I10-
HCKa B c0aJJaHCUPOBAHHBIX TAaGIUIIAX
Mapuipytusanuu (BaRT), KOTopbIi
CYIIeCTBEHHO YMEHBIIAeT KOJIUYe-
CTBO GUT, HEOOXOAUMBIX 111 XpaHe-
HUA Mapupyra. Cefiyac ¢ ero momo-
b0 MOYKHO oOpabaTkiBaTh 25 MJIH.
IIaKEeTOB B CEKYH/Y, a B IIEPCIIEKTHUBE
U BUeTBepO OoJIbIIIE.

YT10o6bl ONIpeeIUTh MAapUIPYT, J0-
CTATOYHO NPOCMOTPETH JUIIb KO-
POTEHbBKUH 3aroJ0BOK IIaKeTa, B KO-
TOPOM yKa3aHO MECTO Ha3HAYEeHUH.
OpHako 1a GUAbTpaluU cllaMa U BU-
PycoB, a Takxe 14 aHaausa XML-10-
KYMEHTOB CETE€BOH ITPOIIECCOP JAOJIKEH
ropasjio riuy6:xe U3ydaTh IepegaBae-
Mble TaHHBIE. [T0aTOMYy Xa111-DyHKIIUA
BaH JlyHTepeHa cTaJjia KJII0YeBBIM dJIe-
MEHTOM CeTEeBBIX ITpolieccopoB IBM.

Hasap K TbropuHry
HeCMOTpH Ha MHOTHE€ YCOBEPIIIEHCTBO-
BaHUSA, B OCHOBY COBPEMEHHBIX )
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KoHe4Hble aBTOMaThbl 06pabaTbiBalOT MOTOKM AaHHbIX, CONOCTaB-
A5 KaxAbll BXOAHOW CUMBON OAHOBPEMEHHO CO MHOTMMU CUMBO-
naMu U3 aHTMcnamoBon 6a3bl AaHHbIX. TpaAuLMOHHbIE MaLUWHbI
C HelAMaHOBCKOW apXUTeKTypOW COMOCTaBMAT mocTynawoLime
CUMBOJIbl C UMEIOLLMMUCA B MaMATH MO OJHOMY.

B cocTofHUM «0» KOHe4Hblh aBTOMaT cpaBHMBaeT 6YKBY «J1»
C ABymMA Apyrumun — «J1» n «B», — 4T0o6bl ONpegennTb, ABnAeTcs
N1 oHa nepeow 6ykBoi cnos «JIOTEPEA» nnn «BUATPA», yacto
BCTpeyvawLwmxca B cname. Kak Tonbko peructpupyercs cosna-
AeHVe, MallnHa NepexognT B COCTOSAHME «1» 1 HaYMHaeT nocne-
[oBaTtesibHO NPoBepATb NOCTynawLmMe CUMBOSIbI Ha NPeAMeT Co-
oTBeTCcTBMA nopctpokam «OTEPESA» nnu «MMAIFPA». O6Hapyxue
NosiIHoe coBnageHne ¢ OAHOWM M3 HUX, CMCTEeMa NepexoanT B CO-
CTOAiHME «2» K MoMevaeT CoobLLeHne Kak cnam.

KOHEYHbIA ABTOMAT

OnekTpoHHas
noyra

[MOTOKM gaHHbIX

3ALAHVE

HEMMAHOBCKAS APXUTEKTYPA

OnekTpoHHas
no4yta

[MoTOKM AaHHbIX

Becnpo-
UrpbILLHasN

N-O-T-E-P-E-AA

CpaBHeHWe 04epeHOro NOCTyNMBLUErO CUMBONA

NAPAJINEJIBHAA N NMOCJIEAQOBATEJIbHAA OBPABEOTKA

Ecnv coBnageHue He HafeHo, Kak B criy4ae co cnoom «JTATLLY»,
cuctema nepexoguT B COCTOAAHUE «3» — [aHHOE NMUCbMO He SiB-
nsetca cnamom. Ecnv nepBbin Xxe BXOAALWMNIA CUMBOS, HANpUMep,
6ykBa «3» B cnose «3A0AHWE~», He coBnagaeT ¢ Ha4anoM CNnoB
13 6a3bl AaHHbIX, CUCTeMa cpa3y NepexoauT U3 COCTOAHUS «0»
B COCTOAHMNE «3».

B TpagMLUMOHHOM HEIMAaHOBCKOW MaLLVHe KaXXAbl MOCTynaoLwmii
CUMBOJ CPaBHMBAETCS 3@ OAMH pa3 TONbKO C OOHUM CMMBOMOM U3
6a3bl gaHHbIX. Bonee Toro, ona Kaxgoro conocTasneHnsa Tpeby-
€TCA BbINOJIHEHME TpeX, a uHorga 6onee I/IHCprKLlVIVIZ Ha O4HOM
MallMHHOM TakKTe 3arpyxaeTcsi 04epenHOoM CUMBOJ, Ha APYrom
OH CpaBHMBaeTCcs ¢ 06pa3LoM, Ha TPETbEM BbINOMHAETCA NEpexon
K crnepgytouiemMy cnoBy u3 6a3bl AaHHbIX, €CNN He OblNo HaNAEeHOo
coBnageHue.

i i B Hau MK
C BbIGPAHHON CTPOKOA adano uvkna

Becnpo- N-O-T-E-P-E-5
nrpbilHasa
NNOTEPEA =
CocTosHne <
370 «J1»? 2 cC
(8]
MHe Ecnu pa, BbiGupaem
NAMWwY CocTosiHve BESSIENEECHINTSISY ©ocToaHme MonHoe coBnageHve
0 «O-T-E-P-E-S1» 1
N-A-MN-w-y
HeT nonHoro coBnagexus
9710 «B»?
PacTu- B-U-AT-P-A o
TenbHas Ecnu pa, Bbi6upaem CoCTOsiHVe (. -
BUATPA nocrieoBaTesibHoCTb 3 — (SJ
«M-A-T-P-A» F
3-A-0-A-H-U-E
CoBnapexus HeT B Ha4ano umnkna
Oomauinee 3-A-0-A-H-U-E

JI-A-N-W-y
CoBnajeHus HeT

SAOAHVE

JIOTEPES Cosnapexue Mposepka I
3arpyska MpoBepka Mepexon | 3arpyska Mepexog
1| BH=—[LF S
Mpurotoeb [NN-NEITRY > Cosnapenve
MHe UHeTpykuma 1: WHcTpyKums 3: B navano
NANLWY 3arpyska Ecnu 370 He «JT», umkna Cosnanenne
o4epefHoro TO NnepenTun 3-A-0-A-H-UN-E
cumBona WHCTpyKUMS 2: K Apyrou 4actu CoBnafeHus HeT CNAM 4yucTo
B namaThb 3710 «J1»? nporpamMmbl \
Pactu- B-N-A-T-P-A CoBnapeHve e
TenbHasa Mpoeepka MpoBepka g
BUATPA 3arpyaka Mepexopn 3arpyska Mepexon g
o
- 000 oceao
Coenapexve Cosnapexue
3-A-0-A-H-N-E
HomallHee 3-A-A-A-H-U-E CoBnafeHns HeT

umkna
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IIT sakgagbpIBaeTCa apXUTEKTypa,
npeayoxenHasda emje B 1940-x IT. us-
BECTHBIM MaTeMaTUKOM [[#OHOM
¢doH HeltimaHoM u pazpaboTUYUKaMHU
IIEepBOTO 3JEKTPOHHOI0 KOMIBIOTE-
pa d:xoHoM Moxkiu (John Mauchly)
u IIpecriepom dkeptoM (J. Presper
Eckert). O6bIYHBINI HEIMAaHOBCKUH
OpoIeccop U3BJIEKAEeT U3 AYEHKH
naMATHU KOMaHAY, BBINIOJIHSAET €€ U
yBeJIn4dYuBaeT CYETUYMK KOMaH/J Ha
eUHUIY, 4TOOBl OH YKa3bIBaJ Ha
ajgpec ciaeayoled HHCTPYKIIUU.
9TOT IIUKJ IIOBTOpAETCA 10 TeX MOoP,
IOKa He MOABUTCA KOMaH/a YCIOBHOTO
1 6e3yCJIOBHOIO Iepexoja K JPyroMy
MecTy nporpaMMsbl. ITpu o6paboTke
XML-OKyMEHTOB UJIM IIOUCKE cliaMa
1 BUPYCOB TPaAUIIMOHHBIE IPOIECCO-
PHBI TIOCJIEI0BATEIbHO BBIIOIHAIOT IO
HECKOJIbKY J€CATKOB KOMaH/ AJ1d aHa-
JIA3a KamJ0oro CUMBOJA.

Ban JlyHTepeH 1 JHr6epceH B3AIHU
3a OCHOBY KOHIIEIIIIUIO KOHEYHOTO aB-
ToMaTa, KOTOpyl paspaboTas muo-
HEep BBIYUCJIUTEIBHON TEXHUKU AJlaH
Teropunr. KonedHbsli aBToOMaT — 3TO
MaTeMaTh4deckas abCTPaKIUsA, OIH-
chIBamIasA IIyTU U3MEHEHUA COCTO-
AHUA 00bEKTa B 3aBUCUMOCTH OT €ro
TEKYIIEero COCTOAHUA U BXOJIHBIX JIaH-
HBIX ITPH YCJIOBUH, YTO 00IIIee BO3MOMK-
HOE KOJMYECTBO COCTOSTHUI KOHEYHO.
B npunnune, gasxe mnpoieccop ¢ Hel-
MaHOBCKOHN apXUTEKTYypPOH ABJIAETCA
Pa3HOBUJAHOCTBIO KOHEYHOTO aBTOMa-
Ta. Ho ycTpoiicTBo, pa3dpaboTaHHOe
BaH JIyHTepeHOM U DHI'6epCceHoM, B
KOpHE OTJIMYaeTCA OT TPAJAUIIMOHHBIX
III1, TOCKOJIBKY B HEM HET HUKAKOI'O
CUeTYMKa KOMaH/.

KoHeuyHbIe aBTOMAThI MOTYT 3a OJIUH
MAaIIUHHBIA TAKT CPABHUBATh [OPIIHIO
JaHHBIX CPa3y C HECKOJIbKUMU I11a6JI10-
HaMu. VIMEHHO NTO3TOMY OHM IIIUPOKO
NPUMEHAITCA B rpapUIeCcKUX ITpoIiec-
copax U anmnapaTHBIX CUCTeMax pac-
rno3HaBaHusA pedu. OJHAKO 0GBIYHBIN
KOHEYHBIN aBTOMAT HEJIb35 IIePerpo-
TpPaMMUPOBATh: B KEPTBY HPUHOCHUT-
¢ 'MOKOCTh M YHUBEPCAJIBHOCTh —
ocHOBHBIe noctouHcTBa I[II c Hel-
MaHOBCKOHM apXUTEKTYPOH, INITABHBIM
HEJOCTAaTKOM KOTOPBIX ABJIAETCH II0-

cefoBaTeJIbHBIN (HenapaJlielIbHBbIH)
xXapakTep BeluucjaeHuii. K cuacrteio,
KOHIIeNIIUsA KOHEYHOro aBToMara,
paspaboraHHasd crienmaauctamu IBM,
nogpasyMeBaeT BO3MOMKHOCTh €ro
IepernporpaMMUpPOBAHUSA HA CIydan
IOSIBJIEHU S HOBBIX BUPYCOB HJIN U3Me-
HeHud ctTaHaapta XML.

Peayinzaruiio NporeccopHoi apxu-
TEKTYPHI BaH JlyHTepeHa 1 OHréepceHa
JEMOHCTPUPYET AUArpaMma COCTOSA-
HHMH, T.e. rpad, y3JIbl KOTOPOTO COOT-
BE€TCTBYIOT PA3JHUYHBIM COCTOSHUAM
CHCTEMBI, a INHUU (CBA3U) — BO3MOK-
HBIM IIepexo/iaM OT OJHOI'0 COCTOSTHUSA
K ApyroMmy. ITppuMepoM mpocTeHiero
KOHEYHOTr'0 aBTOMAaTa MOMKET CIYHKUTh
TYpPHUKeT MeTpo. HayaabHBINA y3en
rpacga CooTBETCTBYET COCTOSHUIO «3a-
KPBITO». BBOJ MOHETHI, }KEeTOHA WU
MarHUTHOM KapThl IIPEACTaBJIEH JIH-
HUeU, npeacTaBidlolel nepexon B
COCTOSIHHE «OTKPBITO». [Ipoxon dyepes
TYPHHUKET — 9TO Apyras JUHUSA, 060-
3Hayamlasa nepexos o6paTHoO B CO-
CTOSTHUE «3aKPBITO”.

Ha rpa¢e koneuHoro aBromara BaH
JlyHTepeHa u JHrb6epceHa OJUH y3es
MOKeT ObITh CBA3aH CO MHOTUMH JIPY-
ruMmu. IIpesxe yem cuctema Iepexo-
JUT K OYEePeJHOMY COCTOSHUIO, ITPH-
HUMaeTCs pelleHue, KaKyIo U3 CBA3eN
akTHBUpOBaTh. HanpuMmep, B mporecce
duabTpaAnVM ClTaMa IIPOLIECCOP MOKET
M3BJI€Yb U3 IIAMATH CJIOBO WJIOTEpes.
IIpu 5TOM OH MOKET HE TOJIbKO BbIfA-
BUTB GYKBY «0O», HAYIIYIO 3a WI» B IIOTO-
K€ CUMBOJIOB, HO ¥ IIOCTOPOHHUE 3HA-
KU, CKaKeM, IOJUYEePKUBAHUA (JI_0»),
KOTOPBIE BCTABJIAIOTCH, YTOOBI oOMa-
HYTb aHTHUcIaM-GuiabTp. Ha ogHOM 1
TOM iK€ IIIare IIPOIeCCOP MOMKET Hak-
TH U OYKBY «JI» U3 CJIOBA WIOTEpesD», U
GYKBY «B» U3 CJIOBA «BUArpa», 1 MHOTHe
JApyTUe CUMBOJIBI, XpaHAIecs B 6a3e
NpU3HAKOB criamMa. TpaguIMOHHbBIN
IIPOLIECCOP BBIMNOJIHA ObI CPaBHEHUE
C KamKJAbIM 00pa3IioM II0 OYepeau (CM.
cmp. 50).

Ilo kpatiHeil Mepe, B JjabopaTopuu
IIPUMEHEeHHe KOHEYHOI'0 aBToMaTa I
06paboTKU ITIOTOKOBBIX JJAHHBIX CyIIle-
CTBEHHO YJIYYIIIUJIO IIPOU3BOAUTEb-
HOCTBb cucTeMbl. Ha KoHpepeniinu Hot

Chips BaH JIlyHTe€peH COOOGIIUI, YTO
cHUCTeMa C apXUTEKTYpPOil KOHEYHOTO
aBTOMAaTa MOMKeT o6pabaTsIBaTh A0
20T'6/c, oTrcenBas BUPYCHI U CIIaM. ITO
B 10-100 pa3s 6bIicTpee, 4eM II03BOJIAET
OOBIYHBIM ITpoIeccop.

B HOBOE ycTpolicTBO GBI U3HAYAIIB-
HO 3aJI03eH ajaroputm BaRT. Bo MHO-
TMX KOHEYHBIX aBTOMaTax XpaHeHue
IpaBUJI IEPEXOA0B MEXKIY COCTOAHU-
MM 3aHUMAaeT O00JIbIIION 06'beM NaMsI-
Tu. Pazpa6oraHHasa B koMnaHuu IBM
cHCTeMa MOKET XpaHUTh A0 25 ThIC.
cuMBoOJIOB B MeHee yeMm 100 kb namsa-
TH. 9TO nouTu B 500 pa3 MeHbIIIe, YeM
TpebyeTcsa Aasa paboThl APYTUX KO-
HEYHBIX aBTOMAaTOB. 9P(PEKTUBHOCTH
anropuTMma, pa3paboTaHHOTO A
aHaJu3a TabJauI MapuIpyTH3AIUH,
TaKOBa, YTO C POCTOM BBIJI€/IAE€MOM a-
MATHU IPOU3BOAUTEIBHOCTb CUCTEMBI
pacTeT JUHENHO: eC/Id KOJIUYEeCTBO
npaBUJ IIepexoa MeXKAY COCTOAHUA-
MU YBEJINYUBAETCHA, CKAXKEeM, B IECATH
pas, To u 06beM TpebyeMol maMATH
BO3pacTaeT BO CTOJIBKO ke. Bo MHO-
TUX IPYyTUX KOHEYHBIX aBTOMaTax 3TO
IIpUBeJIO OB K CTOKPATHOMY yBeJIn4de-
HUIO TpeGyeMor NaMATH.

Komnanusa IBM y:xe 3a11THIa CBOIO
TEXHOJIOTUIO KOHEYHBIX aBTOMAaTOB
NaTEeHTOM U BHEAPSAET €€ B pa3IUdHbIe
CIIeIIAJIN3UPOBAHHbBIE YCTPOHUCTBA.
Pa3paGoTKON IporpaMMHUPyEMBbIX KO-
HEYHBIX aBTOMATOB 3aHUMAIOTCA U
Apyrue komnaHuu. Hapumep, [[:xoH
JlokByx (John Lockwood), npodec-
cop BammHrToHCKOro yHUBEpCUTETA
B CeHrt-Jlyuce, co3gan ¢upmy Global
Velocity, koTopasa BCKOpe AOJMKHA
OyzeT BBINYCTUTH IEPBBIN o6paselr
npoileccopa C 3TOM apXUTEKTYypOou
Ha peIHOK. OpHaKo BaH JIyHTepeH
YTBEPIKIAET, YTO YCTPOUCTBO KOMIIA-
HuUU IBM BblAEIAETCA CpeAU IPOYUX,
MOCKOJbKY UMEET IMIUPOKYI0 chepy
IIpUMeHeHUs. Be3ycJIoBHO, B JaIbHEN-
II1eM I10/J00HBIE COITPOIIECCOPHI CTAHY T
erle u3omnipeHHee. Takum o6pasom,
Hacjaeaue TeropuHTra u Hacjaegue GoH
HetimaHa pa3MecTATCSA HA OJHOM IJjIa-
Te B HECKOJIbKUX CaAaHTHUMeTpax ApPyT
oT apyra. B
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bHOTEXHONOTHH

Bonpeku
onaceHusiMm,
naTeHToBaHue
monekyn OHK

noka He ctano
TOPMO30M Ha nyTu
onoMeanULMHCKUX
nccnegoBaHuUN.
OpHako xyaLuee,
BO3MOXXHO, BNnepegu.

KJIeTKaxX Teja JI60ro 4esuo-

BEKa CyIIecTByeT I'eH, OTBe-

yapmui 3a GopMupoBaHue
CIIMHHOTO MO3Ta Ha PaHHUX 3Talax
pasButus smbpuona. OgHAKO «Cc06-
CTBEHHHKOM» 9TOro reHa (o6iaazare-
JIeM MaTeHTa Ha €ro HYKJIEOTHUHYIO
oCJIe0BAaTEeNbHOCTD) ABIAETCA HE
KOHKPETHBIN YeJIOBEK, a lapBapackuii
yHHuBepcHuTeT. [eH, Kogupyomuii 6e-
JIOK, C IIOMOIIIbI0O KOTOPOTO BUPYC Te-
naTtuTta A IpucoeuHAETCA K KIEeTKe,
NpUHAAJIEKUT MUHUCTEPCTBY 3/pa-
BOOXPAaHEHUS U COIMAJIbHBIX CIyKO
CIIIA, a reH penenTopa rucTaMuHa
(BemecTBa, BEIpabaThIBAEMOI'O B Op-
raHuaMe IIpY CEHHOH JuXopajke) —
Kopnopauuu Incyte. Ha cerogusa 3a-
naTeHTOBaHa M0J0BUHA I'€HOB, OTBE-
YamllUX 3a Pa3BUTHUE T€X MU MHBIX
dopm paka.

T'emomuasa JIHK ugesoBeka comep-
JKUT 4yTh MEHbIIEe 24 ThIC. T€HOB, B
KOTOPBIX 3allMCaHbl UHCTPYKIIUU IIO
CTPYKTYPHOH OpraHu3anuu U QpyHK-
IIUOHHPOBaHUIO BceX 100 TpUIIMOHOB
KJIETOK opraHuaMa 4Jejoseka. K cepe-
JAUHE IIpouuIoro roga BegomcTBo o
naTeHTaM U ToBapHBIM 3HakaM CIIIA
BbIJAJIO ITaTeHTHhI HouTu Ha 20% re-
HOB pa3JINYHBIM Kopriopanuam. Ecin
OBITH TOYHBIM, TO 13 23,5 ThIC. TEHOB,
BHECEHHBIX B peecTp HanimonaabHOro
IeHTpa 6MOTEeXHOJIOIrNYeCcKOH HHPOP-
MaIuu, Ha 4,5 ThIC. T€HOB BbIJIaH XOTs
6bI OIUH NTaTEHT. TOJIBKO KOPIIOpaIuu
Incyte mpuHaajexaT npaBa MO4YTH
Ha 10% BcexX reHOB YeJIOBEKa.

CerogHaA nNaTeHTOBAHUE I'€HOB «I10-
CTaBJIEHO HA NOTOK». Y MHOTUX TaKoe
I10JIOMKEHUE JIeJI BBI3bIBAET OECIIOKOM-
CTBO U ITpOTeCT. «MBICHUMO JIV TaTEH-
TOBaTh YbH ObI TO HU OBLJIO TeHbI!» —
BOCKJUIAIOT OHU. 11 B caMoM feie:
pasBe MOTYT NpUHAJJIEHATh KOMY-TO
O/THOMY IIpaBa Ha T€ UJIU UHbIE TUHUU
JKUBOTHBIX MJIN PBHI6? Beab UX IeHbI
usobpesia NIpupojaa, a He YeJoBeK!
He Topmo3uTcsa i mporpecc uccie-
JOBAHUA NPUPOJBI OHKOJIOTUYECKUX
3a607eBaHUN U3-3a TOTO, YTO IpaBa
Ha II0JJOBUHY BCEX U3BECTHBIX I'€HOB,
aCCOIMUPOBAHHBIX C JAHHBIMU 3260-
JIeBaHUAMHU, KOMY-TO IPHUHAJJIeKaT?

He npuBeaeT AU TaKoe IOJOMXKEHUE
JleJ1 K TOMY, 4TO y4eHbIe, BMECTO TOT'0
4T00OBl 3aHUMAThCA HAYKOH, OYAYyT
TPaTUTh Maccy BpeMeHU Ha BBIACHE-
HUe IIpaB COGCTBEHHOCTH Ha CBOU OT-
KPBbITUA?

CrenuajJuCThl yTBEPKAAIOT, YTO
HacTyHnaeT 2pa NepCOHUGUIIMPOBAH-
HOM MeJUIIMHBI, 9pa paclBeTa I'eHo-
MUKW, IPOTEOMUKHU U IOABJIAETCHA
BO3MOKHOCTB HCCJIe[JoBATh paboTy
cpasy MHOKeCTBa Pa3HBIX '€HOB U UX
IIPOAYKTOB. B moBceHEBHYIO Bpaue6-
HYIO IPaKTHUKY ITOCTENEHHO BXOAAT
IIaTeHTOBAHHBIE TECTHI, I03BOJAIO-
Iye CTPOUTH 'eHeTuYecKue NpoduiIn
MaIueHTOB U 1061 PaTh JIEKAPCTBEH-
Hble IIpernaparsl ¢ y4eTOM HHJIUBU-
JyaJdbHBIX 0COGEHHOCTEH GOJTbHBIX.
CerofHsa y4eHble BOJIOTHYIO IIPpU-
GJIM3UINCH K TOMY, 4YTOOBI U3y4aTh
GYHKIIMOHUPOBAHUE I[€JIBIX TeHOMOB.
A Mexay TeM MHOTHue GHOJIornYecKue
MOJIEKYJIBI, IeSATeJIBHOCTh KOTOPBIX
JlonHa OBITh IpOAHAIU3UpOBaHa B
X0JIe CTOJIb CJIOKHBIX UCCIeJOBAaHUH,
y#Ke 3aIaTeHTOBaHBI, YTO HEU36exK-
HO CKaKeTcs Ha TeMIlaxX pa3paboTKu
HOBBIX METO/IOB JIEYEeHUs U IIpobiemMe
Mo iepsKaHuA 3/J0POBbs HALUHU.

Bce, 4TO TONBKO
€eCTb NopA coJiHUuemM

Bonpoc o mpaBax Ha HaIlly KHU3Hb
OTHIOJb HE HOB. TaK CJI0KUJIOCH, YTO
IIPOBEJIEHHBIN YUYeHBIMU aHAJIU3 I10-
JIOYKEHU JIeJ] B 00JIaCTH, HAXOAAIIEH-
Cs Ha CTBIKE OXPaHbl UHTEJJIEKTya I b-
HOU COGCTBEHHOCTH U MOJICKYJISAPHOM
6uoJIOTUM, coBOAJI ¢ 25-01 rOJOBIIH-
HOW NPUHATUA BEPXOBHBIM CyI0M
CILIIA 3HAKOBOTO pELIeHUs IO «JeJly
YaxkpabapTi». CorIacHO JaHHOMY I10-
JIOKEHUIO, JKUBBIE CYIeCTBA MOMKHO
3amaTeHTOBATh, €CJIU OHU ITOABIA-
0TCA 6y1arojlapsA BMEIIATeJIbCTBY Ye-
JIOBEKA (T.€. I10 CYIIECTBY «COTBOPEHBD»
um).

B 1972 r. uH:KEHEp KOMIaHUU «J{3xe-
HepaJl 9JIeKTpuK» AHaHa Yakpabap-
Ty (Ananda M. Chakrabarty) nmogaun
3aABKY Ha IIaTeHTOBaHHE LITaMMa
6akTepuu Pseudomonas, ¢ 1ETKOCTBHIO
pacieniagmoied yrieBogopoabl. p
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OHa yHU4YTOXKaJa HePTAHYIO IIJIEHKY
Ha MOBEPXHOCTH BOJABI UJIHU IPyHTa
ropasjsio 6bICcTpee, YeM paHee IIpuMe-
HABIINECA MUKPOOPraHu3Mbl. OTHaKO
YakpabapTH IMOJYYHJ CBOU IITAMM
HE C IIOMOIIIbIO TEHHON UHKEHEPUH
B OOIIENPUHATOM CMBICHIE, T.K. K TO-
MY Bp€MEHU METO/Jbl CO3JJaHUSA pe-
koMO6uHaHTHBIX [IHK eme He 6blnm
IOJIHOCThIO pa3paboTaHBbI, a BBEJ B
GaKTepPUAJIBbHYIO KIETKY KOJIbIlEBble
BHEXPOMOCOMHBIE T€HETUYECKHUE 3JIe-
MEHTBI — IJIA3MUJbI, B3ATHIE UM OT
APYyTUX HITAMMOB. B BeIlade maTeHTa
YaxkpabapTu GbLII0 OTKA3aHO HA TOM
OCHOBaHMH, 4YTO KMBOU OPraHU3M,
CO3JaHHBIN NIPUPOJOH, TAaTEHTOBA-
HUIO HE MOAJIEHKUT).

Korga B 1980 r. BepxoBHBIN cyx
CIIIA penini BepHYThCA K ey Yakpa-
6apTH», MOJIEKYJIAPHO- GO0 MYECKUI
naHAmad@T U3MEHUJICA 10 Hey3HaBae-
MocTH. Bkiaiouenue B renHomHuyio JJHK
KaKOro-JIu60 JKUBOIo cyliecTBa ¢par-
MEHTOB reHoMa Jpyroro opraHuama
cTaJio 06BIYHBIM JenoM. Co3gaHHaA
B TOM Ke rogy ¢pupmMa Amgen nocTta-
BHUJIA I€JIbIO IPOJEMOHCTPUPOBATH
BO3MOKHOCTH, KOTOPBIE CyJIAT HOBBIE
TEeXHOJIOTUH, OCHOBAHHBIE Ha pa3pe-
3aHUU U CIIMBAHUU Pa3HOPOJHBIX
JHK. OgHOBpEeMEHHO JOCTOSSHUEM
IJIaCHOCTH CTAaJI HPOTOKOJI IOy YeHU S
nHTepdepoHa FeHHOMHKEHEPHBIMU
metonaMu. Ctannu KosH (Stanley
Cohen) u 'ep6ept Boiiep (Herbert Bo-
yer) craiu obi1ajaTelsaMH HaTeHTa
Ha «CI1oco0 oIy YeHU s GU0JIOTTYeCKU
GYHKIMOHAJIBHBIX MOJIEKYIAPHBIX
xuMep». Hauasca 6uoTexHoJIoruYe-

OB30P: NTATEHTOBAHUE OHK

ckuit 6ym. KoHrpecc npuHAI 3aK0H,
paspemiaoinuii yHUBepCUTEeTaM 3a-
KJII0YaTh 9KCKJIIO3UBHBIE JTUIIEH3U-
OHHBIE COIJIAIIIEHHUSA II0 3allaTEeHTO-
BAaHHBIM UMH TEXHOJIOTUAM. 3aTeM
TaKUM K€ IPaBOM OBLJIN HaJeIeHbI
HanmoHanbHble HHCTUTYTHI 3/IPAaBO-
OXpaHEeHUH.

OTueThl, IpeloCTaBICHHBIE OKCIIeP-
TaMu BepxosHomy cyay CIIIA, conep-
$KAJIH JOBO/IBI KAK «3a», TAK U (ITPOTUB»
NaTEeHTOCIOCOGHOCTH MUKpOOPTra-
HHu3Ma, IojydeHHoro YakpabapTu.
Pan dupm (HaumHasa ¢ Genentech
U KoHuYasa Regents, co3fjaHHON HNpu
KanudopHUHCKOM YHUBEpPCUTETE)
COYJIM, YTO U300peTeHUe YJ0BIETBO-
pAeT TaKuUM HeoOGXoJMMBIM TpeboBa-
HHUAM, KaK HOBU3HA, HEOYEBUJHOCTb
U IIpaKTHUYecKasd NPUMEHHUMOCTD.
C gpyroyl cTOpOHBI, pyKOBOLUTEJb
The Peoples Business Commission
Hxepemu Pudrun (Jeremy Rifkin)
BBICTYIIHJI PE3KO IIPOTUB UJIEU BMe-
IaTeJbCTBA «B CaMy IIPUPOAY» U 00-
pucoBasl KaTacTpoduUecKkue I0-
CJIeACTBUA MAHUIIYJIALUHN C 3KUBBIMU
OpraHU3MaMHU.

B KOHIle KOHIIOB, IVIABHBIH CyJabs
YoppeH Bepasep, nojaradcb Ha MHe-
HHe GOJIBIIMHCTBA, OTKJIOHUJ JJOBO-
bl IPOTUBHUKOB BBIJJaYU IIATEHTA
KaK 6e30CcHOBaTeJbHbIE, 3aABUB, YTO
a060e n3obpeTeHue, BKIYAIOIIEe
«4TO-JINOO0 TOJ, COJIHIIEM, CO3JJaHHOE
pPyKaMu 4YeJoBeKa», MOXKeET OBITh 3a-
HaTEeHTOBAHO. «ANb0epT DWHIITEHH
He MOT 3aIlaTeHTOBATh CBOM 3BHAMEHHU-
THIM 3aKOH, BbIpakallnuica dop-
mysnoin E=mc?, Tak ke kak lcaak

B B npoLunom rofy UCNosHWUIOCh 25 NeT C MOMEHTA NPUHATUS CYAb6OHOCHOTO CyAe6HOro

peLLeHns, KOTopoe NOJOXMIOo Havyano nateHToBanmio AHK 1 gaxe Lenbix opraHn3mos.

B Ha ceropHf 3anaTteHToBaHa No4YTW NATas 4acTb U3 24 TbIC. FEHOB reHOMa YenioBeka

1 0Kono 50% nAeHTUPMLMPOBAHHbBIX PAKOBbIX FEHOB.

B To, Yyero MHOrve onacanmncb — MOJSIHOrO 61OKMPOBaHUSA (hyHAAMEHTaNbHbIX 6MomMean-

LIMHCKMX UccnefoBaHunii, — He npom3oLuno. Ho ¢ pa3BUTMEM FreHOMUKN U NPOTEOMMKMN U NX

KOMMepUuvanuaaymen onaceHus MoryT cTaTb peasnibHOCTbIO.

B B CLUA o6cyxpaeHne aTU4eCcKnx npobnem naTeHTOBaHUS XMBbIX CUCTEM HE BbINNNOCH

B 3aKoHoAaTesNbHble pelueHusi, Ho B EBpone n KaHape Bce 06CTOMT HECKOMNBbKO NHaYe.

HBIOTOH HE MOT IOJIyYUTH B JIUYHOE
BJIQJICHUE OTKPBITHIA UM 3aKOH BCe-
MHPHOTO TATOTEHUS», IOTOMY YTO
9TH 3aKOHBI CYI[€CTBOBAJM BCEr-
na. Ho 6aktepusa Yakpabaptu —
ApyTroe JieJIo, paHee B IPUPO/ie TAKOTo
opraHu3Ma He GbLJIO, U «OTKPBITh» €r0
OBLJIO HEJIb34.

TTonoKUTENBHBIN UCXO/ «eaa Yak-
pabapTi» MOCJIYKHUJ CUTHAJIOM K Ia-
TEHTOBAHMIO HE TOJBKO I'€HOB, HO U
KJIETOK (B TOM YMCJ€ CTBOJIOBBIX) U
IIeJIBIX OPraHU3MOB. IlepBble ITaTeH-
ThI Ha T€HBI BBIIABAJHUCh B COOTBET-
CTBUH C IIpaBUJIaMHU, KOTOPBIMH pY-
KOBOJICTBYIOTCS IIPU NaTE€HTOBAHUU
XUMUYECKHUX BellecTB. Incyte BoBce
He fABJAETCA COGCTBEHHUKOM Ybero
6Bl TO HU OGBLJIO perenTopa rucTaMu-
Ha, pedyb UJeT 00 «M30JUPOBAHHON U
oyullleHHOU ero ¢gopme». IlaTeHT Ha
BBIJIEJIEHHBIN ¥ KJIOHUPOBAHHBINA T'eH
1 ero O0eJIKOBBIH IPOAYKT JAeT 9KC-
KJIIO3MBHOE IIPABO BJIA/IeJIbIlY Ha IIPO-
[aKy, CKarKeM, WHCYJnHAa Hiu dak-
TOpa pocTa 4desjgoBeka. TOYHO Tak ke
KaKOU-HUOY/b yYeHBI-XUMUK MOKET
paspaboTath HOBBIM CIOCOO OYUCT-
KU BUTAMUHA B ¥ npeTeHA0BaTh HA
IIATEeHT.

Kak 6e3 Tpyaa
BbITAHYTb prGKy n3 npyaa

K magvaay 1990-X rr. HEyMOJIHU-
Moe HacTyIlJleHue GUOTEeXHOJJIOIUU
no BceM (PpOHTAM BHOBb IIPUBEJIO K
HapylmeHulo status quo. Ha ceit pas
BO3MYTHUTEJIAMHU CIOKOUCTBUA CTATU
HOBBIE BBICOKOCKOPOCTHBIE METO/IbI
cexkBeHupoBaHuA JIHK, paspa6oran-
HBIE B IIPOIleCcCce peaanu3allii IPoeKTa
«d"eroM 4gesioBekar. C UX NOABIECHUEM
CTaJI0O HEBO3MOKHO NaTeHTOBATh HY-
KJEOTHU/IHBIE ITOCIeJ0BATEIbHOCTH,
KaK 9TO IPOMCXOAMJIO paHee, T.e. Ta-
KUM ke 06pa3oM, KaKk XUMHUYECKHe
COeIMHEHUH.

MHOT0 BOIIPOCOB M CIIOPOB BO3HUK-
JIO B CBAAI3U C perucTpalmei npas Ha
HEeNOoJHOpa3MEepPHBIE T€HBbI, B 4acT-
HOCTH TaK HasblBaemble EST-miocie-
JI0OBATEJIbHOCTHU (0T expressed sequ-
ence tag). EST npeacTaBidgT coboit
kopoTkue cermeHTHl JJHK niauHON )

al
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LAURIE GRACE; SOURCE: KYLE JENSEN

3AMNATEHTOBAHHbLIN FEHOM

MNpencTaBneHHble guarpamMmMbl NOKa3blBatOT, CKObKO NaTEHTOB B CLA BblgaHo

Ha pa3Hble y4aCTKN XPOMOCOM. Kaxpas useTHasa nuHus oTpaxaeTt YUCJIo NaTeHToB
Ha XPOMOCOMHYHO o6nacTb, KOTOpas MOXeT cofep>XaTb HECKOJIbKO reHOB. OpHo
«npaBo CO6CTBEHHOCTU» MOXET BK/H04aTb HECKOMIbKO FE€HOB, & HA OAMH FreH MOXeT
6bITb BblAaHO 60nee 0AHOro OOKyMeHTa. |-|03TOMy HYUCJI0 NaTeHTOB Ha XpOMOCOMY,
yKa3aHHoe nopg Kaxxaon guarpaMMoMn, He Bcerga cosnagaeT ¢ pesyneratomMm
CYMMUPOBaAHUA 4YMCria NaTeHTOB, NPeACTaB/IeHHbIX LBETHbIMU NOJIOCKaAMU.

XPOMOCOMA

(2769 reHoB / 504 naTteHTa)

2

i | | i i | 1
AT T T T

(1776 reHoB / 330 naTeHTOB)
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| 1 | |
TP i TR Y

(1445 rernos / 307 naTeHTOB)

(952 reHa / 208 naTeHTOB)
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13
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(1086 reHoB / 233 nateHTa)

ol o ) Wi

(1042 rena / 170 nateHTOB)
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(1626 reHoB / 312 naTeHTOB)

a1 il BV

(1347 reHoB / 252 naTeHTa)
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T Y

(477 reHoB / 97 naTeHTOB)

S

(821 reH / 155 naTeHTOB)
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T A

(915 reHoB / 141 naTteHT)

(1139 reHoB / 192 nateHTa)

Yucno nateHToB
Ha XPOMOCOMHYIO
o6nacTb
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(1471 reH / 313 naTeHTOB)

(408 reHoB / 74 naTeHTa)
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(1715 reHoB / 270 naTeHTOB)
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(762 rena / 178 nateHTOB)

21

(357 reHoB / 66 naTeHTOB)
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(657 reHoB / 106 naTeHTOB)
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(144 rena / 14 nateHTOB)
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(1090 reHoB / 200 naTeHTOB)
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OBNNTAOATEJIN MATEHTOB — KTO OHIN?
PACNPEAEJNIEHUE YACJIA MATEHTOB, CBA3AHHbIX C AHK U PHK, MO rOAAM Camble KpymnHble Yucno naTeHToB
AepXaTenu naTeHToB (Ha 14.09.05)
Bonblue BCero nateHToB Ha HYKNeoTUAHbIE MOCe[0BaTeNbHOCTH (B TOM Yncne
He cBsA3aHHble ¢ AHK n PHK venoseka) 6bino BbigaHo B 2001 r. [oTom Havancs . .
o KanudgopHunincknin yausepcutet 1018
cnaf, KOTopblil, BOBMOXHO, CBA3aH C Y>XeCTOYEeHNeM npasus naTeHToBaHuUA.
Mpasutenscteo CLUA 926
Sanofi Aventis 587
= 5,000 GlaxoSmithKline 580
© 3 Incyte 517
x 3 A B 426
x 4 A\ ayer
35 4,000 " y
E Chiron 420
g 3 Genentech 401
g 8[ 3,000 2005 Amgen 396
i % (nporos) Human Genome Sciences 388
E 8 2,000 Wyeth 371
3o Merck 365
E £ Applera 360
o ::5[ 1,000 Texacckuin yHnBepcuTeT 358
§ S Novartis 347
J 5 0 |p—p— I i S e e e YHuBepcuTeT [IXoHca XonkuHca 331
> Pfizer 289
1976 1980 1984 1988 1992 1996 2000 2004
MaccauyceTckas 6onbHuLa
lop Bblpayn o6Lero npocuns 287
Novo Nordisk 257
He knaccmduumpoBaHo 2%  apeappckuil yausepcuteT 255
MATEHTbI HA TEHbI YEJTIOBEKA CTaH(OpACKNIt yHMBEPCHTET 231
. Lilly 217
W3 Kpyrosoii aMarpaMmbl BUAHO, ~— B cBo60AHOM Aff :
o fymetrix 207
4YTO HanbosnbLUEee YNCNO NaTEHTOB poctyne 3% .
KopHyennckuit ynusepcutet 202
Ha Te 23 688 reHoB, KOTOpbIE
WHctutyT Conka 192
BHeCeHbl B peecTp HaumoHanbHoro YacTHule 14% K K 186
LleHTpa 6MOTEXHONOrMYECKOIA ° ONyMOUNCKUM yrnBEpCUTET
nH(opMaLmm, npuHaanexut s CLUA BI/ICKOHCMHCKVII/IuyHI/IBepCI/ITeT 185
HerocyfapCTBeHHbIM OpraHu3auusm. MaccauyceTckuit
He 3anateHTOBaHO 82%  TEXHONOrUYECKUA MHCTUTYT 184

BCEr0 HECKOJIBKO COTE€H HYyKJICOTH/IOB,
KOTOpPBIE€ PACIIOJIOKEHbI HA OJJHOM U3
KOHIIOB IeHa. VIX MOKHO UCIIOIb30BATh
B KQ4eCTBE 30H/I0B JJII ObICTPOTO «BBI-
YKUBAHUA» COOTBETCTBYIOIIETO II0JI-
HOPa3MepHOr'o reHa U3 XpPOMOCOMBI.
3aaBKku Ha nateHToBaHue EST mo-
CBIITAJIUCh COTHAMU. A MEKAY TeM UX
GYHKIUU OCTaBaJNUCh HEU3BECTHBI-
mu. «CexkBeHUpoBaHue EST rouTu He
TpebyeT yCUINN U He 00JiafjaeT CBOM-
CTBaMM HOBU3HBI», — 3aMeTHUJ KaK-
To Bproc Anebeptc (Bruce Alberts),
OBIBIINI ITPE3U/IeHT AKa/IeMUU HAyK
CILIA.

OcHOBaHMEM ITATEHTOBAHUSA ITOCJIe-
JI0BATEJILHOCTEHN ¢ HeyCTaHOBJIEHHBI-
MU (PYHKIIUAMU CJIYKHUIIO TO, YTO OHU
MOTYT HCIIOJIb30BAThCA KaK GUOTEX-
HOJOTUYEeCKUH MHCTPYMeHT. Ho kak
pas 2To 6oJbIlle BCETO U BOJHOBAJO
y4ueHbIX. Co6cTBeHHUK EST-30H10B
Mor TpeboBaTh TULIEH3UPOBAHUA, UTO
IpUBEJIO ObI K YIOPOKAHUIO MEUKO-

GUOJIOTUYECKUX TECTOB U JIaKe CIAepP-
JKUBAHUIO Pa3paGOTKU HOBBIX METO-
JI0B JUATHOCTUKU U JI€YEHUA.

B 1998 . BypHae Science nosiBu-
Jlach CTaThs, B KOTOPOU BBIPAKAJIOCh
6€eCIIOKOMCTBO I10 II0BOJY IIOSABJIEHUA
B MOJICKYJIIPHOM OMOJIOI'MH HEKUX «3a-
OPEeTHBIX 30H», aHTUIIOJ0B «OTKPBHI-
TBIX IPOCTPAHCTB», JOCTYIIHBIX BCEM
sesamuM. Oco6eHHO HENIPUATHO
TO, YTO TAKHE «30HbD UMEIOT TEH/ICH-
U0 PACIIUPATHCA: HOCTEIEHHO B
HHUX OKa3bIBalOTCA He TOJbKO EST, HO
u npueraoiue yyacteu JHK. [lemro
MOKET 3aKOHYUTBCA TEM, UYTO KTO-TO
BO3HaAMEPUTCA NPeAbABIATH IIpaBa
Ha IIeJIbI€ XPOMOCOMBI.

Eme Gosiee cepbe3HOE BO3pasKeHUe
NPOTHUB ITIaTEHTOBAHUA CETMEHTOB Ie-
HOB COCTOMT B TOM, YTO JJIA XPOMOCOM-
HOM JIOKQIU3AIUU I'€HOB C IIOMOIIBIO
EST He HYHO IPOBOAUTH HUKAKUX
9KCIIEPUMEHTOB, BCcA paboTa OorpaHu-
qyyBaeTCcA aHaJIUu30M 6a3bl JaHHBIX.

EST npencraBiseT coboii CKOpee MH-
GopMaIlMOHHBI MHCTPYMEHT, KO-
TOPBIHA He yA0BJeTBOpseT TpeboBa-
HUAM, IPeNbABIAEMBIM K IIPEIMETY
naTeHTOBAaHUA. AGCTPAKTHBIE UJIeU
M3HA4YaJIbHO HE OTHOCHJIU K KaTero-
PHUH IIATEHTOCIIOCOGHBIX, XOTH 3a I0-
ciaepHue 10 et Tpagunug He pa3 Ha-
pyuajiacs.

Eciyu B jasibHEHIIIEM TaKH€e UCKJIIO-
YeHHUA CTAHyT NPaBUJIOM, TO OyIyT
IO OPBaHbl OCHOBBI BCEH CHCTEMBI
naTeHToBaHUA. B ynuaty 3a 20-1et-
HIOI0O MOHOIIOJIMIO ITaTE€HTOBJIAJeIel]
o06A3aH NpegocTaBIATh NHPOPMA-
IIUIO O C/IeJTAHHOM UM OTKPBITHUH WU
n300peTeHnn, 4YTOObI €10 MOIJIU BOC-
I10JIb30BAThCSA APYTUe UCCIIeI0BATEIN
U IPUMEHUTB JJISl yCOBEPILIEHCTBOBA-
HUA yiKe UMelonelca TeXHOJIOIuH.
Ho kak cMoikeT paboTaTh IPUHIIUIT
«ycJayra 3a ycIyTy», eCJIH IIPeMeTOM
aTEeHTOBAHUA CTAHET camMa UHQPOP-
Manusa?
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B 2001 r. maTeHTHOE BEJOMCTBO
CIIIA paspaboTajio HOBbIE UHCTPYK-
UM, PEKOMEH/AYIIOIHUe dKCcIepTaM
Opu pacCMOTPEHUHU 3adABOK Ha Ia-
TEHTHI B 0671aCTH GMOTEXHOJOTHUH
ob6pamaTth ocoboe BHUMaHUe Ha TO,
MOZKET JIX HOBOE OTKPBITHE IPUHECTH
KOHKPETHYIO [T0JIb3y. B 60/bIINHCTBE
APYTUX TEXHOJOTMYEeCKUX obaacTen
BOITPOC MOJIE€3HOCTU BTOPUYEH IIO OT-
HOIIEHHUIO K TAKUM IOHATUAM, KaK
«ACTUHHAaA HOBU3Ha», HOCKOJIbKY U30-
6peTraTesss OOBIYHO He 3a60THUT 3aIIH-
Ta aBTOPCKUX IIPaB, €CJIM OH IT0JIaraeT,
YTO €ro JeTHIlle He HalAeT NpaKTHu-
4YecKoro npuMeHeHusd. [Ipu naTeHTO-
BaHUM «MOJIEKYJI KU3HW» NPUHIIUI
I0JIE3HOCTU CTaHeT TeM (PUIbTPOM,
KOTOPBIH 6yIeT CrIoco6CTBOBATH IO/ -
JieprKaHUI0 Ha JO:KHOM YPOBHE Kade-
cTBanaTeHToB. [TociieqoBaTeIbHOCTH
JHK, BeinonHAOmMe GYHKIIUN 30H-
JI0B MJIX XPOMOCOMHBIX MapKepOB, HO-
BBIM KPUTEPHUAM HE COOTBETCTBYIOT.

HoBoBBeJleHUA yie NPUHECTHU He-
KoTophbIe 110kl [To ranaBIM Hanuo-
HaJIbHOHW aKaJeMUU HayK, Ha CErOIHA
BBIIAHO JIUIIIb HEGOJIBIIOE YHCJIO Ia-
TeHTOoB Ha EST. BaxHoe yTOUYHEHUE K
NpaKTUKe NaTeHTOBAHUA, HAIEJIEH-
HO€ Ha TO, YTOOBI OTCEATH 3aABKH,
He OTBedYallue NPUHIUIY I10JIe3-
HOCTH, BCTYIIHJIO B CHJIY 7 CEHTAOPA
2005 1., KaKk pa3 K MOMEHTY 3aceJaHUus
AnennanuonHoro cyna CIIA no ¢ge-
JepaJbHOMY OKDPYTy, I'Zile paccMaTpH-
BaJIUCh NPETEH3UU 3asgBUTeEH ma-
TeHTOoB. CyJ corylacuJICA C pellIeHUeM
HU3IIUX UHCTAHIIUY OTKJIOHUTH 3a-
ABKY KOMIIaHUM Monsato Ha 3a1uTy
OATH pacTUTeNbHBIX EST, KOTOpHBIE HE
COOTHOCHJIMCH HU C KAKUMHU 3a60JIeBa-
HUAMU. [loJIoKUTENIBHOE /I8 3aABU-
TeJIs pellleHue 110 JAaHHOMY JieJ1y GbLII0
6bI PABHOIIEHHO «BblIIa4e JIUIEH3UU
Ha OXOTY, HOCKOJIbKY BC€ NpeAcTaB-
neHHble EST MOrin MCIOJIb30BaThCA
TOJIBKO JIJIA IOy YeHUA NHPOPMaIUU
0 COOTBETCTBYIOIUX reHax». Takoe
MHEHHE BBICKA3aJl I'JTaBHBIHA CyAbA
denepanbpHoro cyza I[lox Muyea.

B nocienHue MecAIbl NOABUIACH
nH@opManusa O peaJbHOM IIOJI0XKe-
HHUU JieJl C IPECIOBYTHIMU «3aIpeT-

HbBIMU 30HaMmw. OHa cofepikaaach B
noknane HanuoHaabHOM akaJeMUH
Hayk Reaping the Benefits of Genomic
and Proteomic Research, npenctaB-
JIAIOIIMUM COO0M pe3yabTaThl opoca
655 Mpon3BOJIBHO BEIOPAHHBIX yUe-
HBIX U3 PA3JIMNYHBIX YHUBEPCUTETOB,
nabopatopuii u pupm. Vim npeaara-
JIOCh OTBETHUTH Ha BOIIPOC, KAK BIUAET
NaTeHTOBAaHUE «MOJEKYJ JKU3HW» Ha
pas3BUTHE T€HOMHUKHU U IPOTEOMUKH,
a TakkKe Ha MCCJeJOBAHUS, CBA3AH-
HbIE C IOMCKAaMU HOBBIX JIEKAPCTBEH-
HBIX cpefcTB. OGHAPYIKHUIIOCH, YTO 3a
nocjieHUEe ABa roga aumb 8% yde-
HBIX U3 aKaJeMHUYEeCKUX HHCTUTYTOB
IPUIIIOCH UMETBH /IeJI0 C 00’ beKTaMU
nateHToBaHus, 19% BooOIIe He 3a-
6oTuII0, He 3a6pesu JIU OHU CIydYali-
HO Ha «4yKyI0 TeppUTOpHUIO», a 73%
3aABUJIH, YTO Y HUX HUKOI/IA HE BO3-
HHUKaJIO HEOOXOIMMOCTH B MCIOJIb30-
BaHUU NAaTEHTOBAHHBIX IIPOJAYKTOB.
«CeronHsa npob6iaeMa aTeHTOBAHUA
HE CJIMIIKOM OECIIOKOUT aKajgeMHude-
CKHe KpyTW», — FOBOPUTCSA B JOKJIAJIE.

Yucsio NaTeHTOB, BblJJaBaeMbIX Ha
HYKJICOTHUHBIE IT0CJIeI0BATEIbHOCTH,
HEYKJOHHO yMeHbInaeTcsa. bonabire
Bcero (mpumepHo 4,5 ThIC.) UX GBLIO
BbIZIaHO B 2001 1., a 3aTeM HAMETHUJI-
cd CIIaf], 4YTo, BO3MOMKHO, CTAJIO CJIe/-
CTBUEM yIKECTOUYEeHUA TpebGoBaHUM
K IPOAYKTY (cm. cmp. 56). [lpyrad npu-
YUHA — CTPEeMJIEHIE K CBOOOHOMY 00-
MeHY 6MOMeINITMHCKOU nH(popMaIu-
el, CXOJJHOMY C T€M, YTO IIPOUCXOIUT
B chepe MHGOPMAIIMOHHBIX TEXHOJIO-
ruti. Korga HaunHanace pa6ora Hax
npoeKkToM «'€HOM YeJIOBeKa», YUeHbIe
Pas3HBIX CTPaH JOTOBOPHJINCH, YTO BCE
JaHHBIE 0 HYKJE€OTUHBIX II0CJIeI0Ba-
TeJbHOCTAX OyyT He3aMeJINTEIbHO
o6HapooBaThCA. AHAJIOTHYHAA TAK-
THUKA IPUMEHsSJIACh U IIPU peainaa-
IIUU JPYTUX MaCIHITAOHBIX IIPOEKTOB,
TaKUX Kak «OZHOHYKJICOTHUIHBIHN 110-
auMopdu3M», LieJb KOTOPOro — Kap-
THpOBaHMUE BAapUAHTHBIX CANTOB B
reHoMe 4yejioBeKa. Bce KOMIIaHUU U
opraHu3aIMM, yYacTBYIOIHE B pac-
mu@poBKe reHoMa BUPyca aTUIHNY-
HOM ITHEBMOHMH, YCJIIOBUJINCH CO3/1aTh
«IaTEeHTHBIN IyJ», KOTOPBIN obecIie-

quBaJj Gbl HEDKCKIIO3UBHOE JHUIIEH-
3UPpOBaHME BUPYCHOI'O FeHOoMa.

Wpes nenaTh 6M3HeC HA TeHEeTHYe-
CKOU nHpOpMaInH, II0X03Ke, IIoTepIie-
JIa Kpax. /[BaruraHTta B cepe reHOMH-
kU (Celera Genomics u Incyte) B camom
HayaJje XXI B. IoOMeHAIN TPoPUIb U
cTajad 3aHUMAThCA pa3dpaboTKON HO-
BBIX JIEKAPCTBEHHBIX CpelcTB. Kper
Benrep (J. Craig Venter), nuoHep B
cekBeHUpoBaHUuU reHomHol JIHK ue-
JIOB€Ka, MOKMHYJ KoMnaHumw Celera
U BBICTYIHJI C OTKPBITOH KPUTHUKOU
NaTeHTOBAaHUsA TreHoB. ctopusa mo-
Kasaja, 4TO IIaTeHT Ha I'eH CTOUT He
6osbI1Ie GyMaru, Ha KOTOPOW OH HAIH-
caH. Eciii kTo 1 3apaboTal Ha HEM, TO
9TO NATEHTOBE/», — 3ASBUJI OH.

JlaTeHTHBIE 1e6pH», 0 KOTOPHIX eIlle
HEeJaBHO TAaK 6eCIOKOUJIMNCH, OKa3a-
JINCh He TAKUMU YK HEIIPOXOJUMBI-
MU, IIOCKOJIBKY B HAYYHBIX Kpyrax He
O4YEeHb-TO NPUHATO C NUETETOM OT-
HOCUTBCS K IIpaBaM Ha UHTEJJIEKTY-
QJIbHYIO COGCTBEHHOCTB. JIOJIKEH Ke
Yy4eHBIH, HEe 3aHUMAIOIMUNCA KOM-
MEepPUYEeCKOHN eATeJIbHOCThIO, UMETh
KaKue-To AbroThl? OJHaAKO TaKasd
uinp3ua 6el1a passBesHa B 2002 .
pelreHueM ANEJUIAIMOHHOTO Cya 110
denepasbHOMY OKPYTY, IPUHATBIM
no geay Msau npotus [lpioka. Cyn
pemnia, 4to a060¥ akageMUdeCKUn
YYeHBIH COeCTBYeT «3aKOHHOU KOM-
MepUYeCKOH eATeJIbHOCTU» YHUBEP-
cuTeTa, rae oH paboraeT, a HOTOMY
HU Ha KaKHe JbIOThl pACCUYUTHIBATH
He Mo:keT. TaKoH BEPAUKT 06€CIIOKO-
HJI UCcllefloBaTese, OHU COYJIN, YTO
9TO MOKET IPUBECTU K OTPAHUYECHUIO
CcBOGOJIBI TBOPYECTBA, YTO MMOOYyAU-
o HannoHanpHYIO aKaJeMUIo HayK
oOpaTUTBhCA B KOHI'PECC C IIPOChOOH
yperyJmpoBaTh BOIIPOC B 3aKOHOAA-
TeJbHOM IIOpAJKE.

IIpo6ieMBbl, CBA3aHHBIE C UHTEJ-
JIEKTYaJIbHOM CO6CTBEHHOCTHIO, Oy-
AYT yCYyTy6aaThCA 110 Mepe Pa3BUTUSA
TaKHUX MOJIOJBIX 06/I1acTe HAyKH, Kak
reHOMUKA U IporeoMuka. CerogHsa
OHM HAYUHAIOT IPUHOCUTH IepPBbIe
NpaKTUYeCKUE pe3yJbTaThl — HO-
Bble METO/bI JUATHOCTUKH U JIEeKap-
CTBEHHBIE Iperapathl. «C BBIXOJOM )

B mupe wayku [03] mai 2006
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NMATEHTOBAHUE XXUBbIX CUCTEM: XPOHOJ10I' 1A

Bce nuua n opraHmsauumn, KOTopble UMEKT OTHOLLIEHME K NAaTEHTHOM CUCTEME, MOCTOSAHHO 3a4al0TCA BONPOCOM: 4YTO MOXHO CYUTaTb
M306peTeHVIeM (VI, cnepnoBartesibHO, CHUTaTb I'IaTeHTOCI'IOCOﬁHbIM), a 4yTo npencrtaendeTt co6on nonbITKY «3KCcnponpuauun» 3akoHa npu-

POAbI UM NPUPOAHOIO MaTepmana (a 3Ha4uT NaTEHTOBAHMIO He NMOANEXUT).

1889

Komuccap naTeHTOBEEHNS BbIHEC
peLLeHne, COrnacHo KOTOpPoMy pac-
TEeHUs, Aaxe NonyyeHHble B pe3ynsrare
MUCKYCCTBEHHOro oT60pa, cunTarTcs
«MpoAyKTaMu NpMpPOAbLI» K MOTOMY
naTteHToBaHWIO He Nognexart. 3asButens
(Exparte Latimer) nbiTancs 3anaTeHTo-
BaTb NOJIy4YEHHbIE UM pacCTUTENbHbIE
BOJIOKHA, HO 3asBKa 6blna OTK/OHEeHa.

1930

KoHrpecc CLUA npuHsin 3akoH o na-
TEHTOBaHWUM pacTeHui, paspeLuarLui
BblAaBaTb JOKYMEHT Ha HOBblE BUAbI
pacTeHuit, cnocobHble K BEereTaTMBHOMY
pa3MHOXeHMIo.

1948

BepxoBHbIl Cya NOCTAHOBUI, 4TO NPO-
cTas KoMbuHauusa 6akTepum He aBnseT-
cs nsobpeteHunem (Funk Brothers Seed
Company v. Kalo Inoculant Company).

1971
Hayana pa6oty Cetus, nepas 6nortex-
Homormyeckas KomnaHus.

1980

BepxoBHebiii cyg CLUA noctaHoBun, 4Tto
6aKkTepus, «nonyyeHHas» Yakpabaptu,
eCTb «NPUPOAHbIA NPOAYKT» U HA Hee
MOXeT 6bITb BblfaH naTeHT. Cyn npo-
BO3rfiacus Takxe, 4To MaTeHTocnoco6-
HbIMU SIBASIOTCS BCE «XMBbIE CUCTEMbI,
co3flaHHble pykamu Yenoseka».
KoHrpecc CLUA npuHsan 3akoH (The
Patent and Trademark Laws Amend-
ment), cornacHo KOTOPOMY YHUBEpPCUTE-
TaM NpefocTaBnsnocb NpaBo

Ha UCKNIoUYUTENIbHOE NULIEH3VPOBaHMe.

1988

lapBapAcKunin yHUBEpCUTET NONYHUN
naTeHT Ha OHKOMbILLb — XWBOTHOE,
KOTOPOMY 6bl1 BBE[IEH reH, npefgonpene-
NALWMIA pa3BmTre paka.

1990
MpoekT «[eHOM YenoBeka» 3anyLleH.

1996

Y4yeHble pa3HbIX CTpaH, paboTatoLume Kak
B YHMBEpCUTETAX, TaK U B KOMMEPYECKUX
opraHm3sauusax, NPYHANN Pe3onioLmnio
(The Bermuda Rules), B COOTBETCTBUM

C KOTOPOW «BCA MHbOpMaL s, Kacato-
Lascst HyKNeoTUAHbIX NocnefoBaTesb-
HocTel reHoMHol OHK yenoseka, no-
nyvyaemas crneumanbHO y4pex AeHHbIMU
LeHTpamMm No CeKBeHNpPOBaHMIO, AOMKHA
ObITb OTKPbLITOM».

)

2000

O6bsiIBNEHO 06 OKOHYaHWUU nepBoOro atana npoekTa

«[eHOM YenoBeka».

Bunn KnuHToH 1 ToHn Bnap BbICTYNWAK C 3afBNEHNEM, HTO
«OCHOoBoOMonarawLas nHpopmauma o reHoMe 4YenoBeka,

B TOM 4YUCIle O HyKneoTuaHon nocnepgosatensHoctn AHK

1 ee BapuaHTtax, 4oKHa 6bITb 4OCTYMHA Y4€HbIM BCEro
Mupa». 3asBreHne NpuMBENo K pe3KoMy nafgeHuio akumim 6mo-

TEXHONOrMYECKUX KOMMNaHWn.

2001

BepnomcTBO no nateHTam v ToBapHbiM 3Hakam CLUA napano
AVPEeKTUBY, yXXecTo4atLyo Tpe60BaHNA K NPaKTUYeCKOon npu-
MEHMMOCTU N306peTeHnsa n 06bemMy packpbiBaemol B naTeHTe
nHpopmauun. NMobyanTenbHbIM MOTUBOM K TAKOMY LLAry nocny-
Xuna HeonpeaeneHHoCTb C NaTeHTOBAHMEM CErMEHTOB FeHOoB.

2002
BepxoBHbiii cya Kanaabl oTkasanca npuaHatb naTeHT
Ha rapBapACKYyt0 OHKOMbILLb.

OHKOMBILLIb

2003

KoHrpecc npuHsn nocTaHoOBMIEHWE O 3anpeLleHnmn
BepnomcTBy Mo nateHTam U TOBapHbIM 3Hakam BblAaBaTb
[OKYMEHTbI Ha «0OpraHvM3M YefioBeka» — CBOe06pasHyto

KogndmKaumio ero paboTbl.

2005

BepgomcTBo no natentam CLUA oTkasano Ctioapty HblomaHy
n [xepemn PUGKMHY B BblAa4e naTeHTa Ha rmnoTeTUHecKyto
XUMepy XMBOTHOe/4enoBek. Lienbto 3asasutenei 6bi510 no-
Jly4yeHue naTeHTa, KoTopblii MOCTaBuU Gbl 3aCNOH Ha NyTH

CO3AaHuNs NOA06GHbIX CYLLECTB B 6yaAyLLEM.

Xumepa

B mupe nayku [09] mai 2006
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bHOTEXHONOTHH

NoNO0OHBIX NPOAYKTOB HA PBIHOK
YUCJIO TIAaTEeHTHBIX 3aBOK Oy/JeT He-
YKJIOHHO pacTH», — F'OBOPUT IVIABHBIHN
IOpUCKOHCYABbT Affymetrix Bap6apa
Kondunp (Barbara Caulfield), mpo-
TUBHUK nateHtoBanusa [JHK. Ilo ee
cjaoBaM, yiKe ceryac ecTh IIaTeHTHI,
OXpaHAIIINE CIUIIKOM 6O0JbIION
o6beM HHPOPMAIIUU, YTO JIOKHUTCHA
TAMKEJIBIM I'Py30M KaK Ha aKaJeMHU-
YeCKUX YYEHBIX, TAK U Ha ITPOMBIIII-
JeHHOCTh. Hanmpumep, aBcTpaaiui-
ckaa komnanusa Genetic Technologies
HMeeT ITaTeHTHI, HA OCHOBE KOTOPBIX
OHAa MOKET 3aKJI0YaTh JUIEH3UOH-
HbI€ COIVIAIIIEHU C 1a60paTOPUAMHU U
YHHUBEPCHUTETAMH, 3aHUMAIOIUMUCSH
HU3y4YeHHEeM HEKOAUPYIOIUX o61acTen
reHoma. M ogHaxk/abl OGHAPYKUTCH,
4TO el IPUHAAJIEKUT IIPaBo Ha c6op
nHpopMmanuu o treM 95% reHoMHOMU
JHK, koTopylo paHbIlle Ha3blBall
«XJIaMOM», a Telepb pacCMaTPHUBAIOT
KaK «KOMaH/IHBIA [IEHTP», YIIPaBJIAIO-
Uit pa6oToi BceX 6eI0K-KOAUPYIO-
IIUX I'€HOB.

He HapywaTb cnoXxusLuerocs
nopsigka BeLuen

B niestom B CIIIA npeobiajjaeT MHe-
HUE, YTO HEe CTOUT CTAaBUTh Gapbephbl
Ha IIyTU KOMMEpIUAJIN3allii HOBBIX
6uorexHosoruii. ConyTcTByOIINE
sTUu4deckue, puiocopCKue U Cou-
aJIbHBIE ITPOGJIEMBI ITMPOKO 06CYKAA-
I0TCHA B IPAaBUTEIbCTBEHHBIX KpyTax,
OJITHAKO JUCKYCCHUHU PEJKO BBIIMBa-
I0TCA B KAKHE-TO KOHKPETHBIE pellle-
HHA M0 NMOBOAY NAaTEHTHOM 3aIUTHhI
JKUBBIX cyllecTB. K mojoxkuTenbHO-
My pemieHuIo «gena YakpabapTu»
BepxOBHBIH Cy/] ITIOATOJKHYJIO U3BECT-
Hoe BbICKa3biBaHUue Tomaca [Jxed-
depcoHa, TpeThbero npesugenTa CLIA,
epBOro (1aTeHToBeja» CTpaHbI: «M30-
6peTaTelbHOCTDh JOJIKHA JOCTOMHO
BO3HaArpamKAaTbCa.

«Jleo YakpabapTi» IMOCTABUJIO HA
NOBECTKY JHA Cpa3y HECKOJIBbKO BO-
npocoB. 'me TOT npejnes, KOTOPBINA
HeJIb3d NpecTynaThk OIPU perucTpa-
IIUY IIpaBa COGCTBEHHOCTH Ha MKUBbIE
opraHuaMbI? CiaeayeT JIU HOAHUMATh-
cs BBIIIIE TOTO YPOBHA Ha (puJioreHe-

THYECKOM JIpeBe, I/ie HaX0AUTCA GaK-
Tepus Pseudomonas? B 1988 r., uepes
BOCEMbB JIET II0CJIe 3aBEePIICHU «JIesa
YakpabapTu», ObLI BbIJIaH IATEHT HA
TaK Ha3bIBAEMYI0 I'apBap/CKyI0 OHKO-
MbIOIb. Ef ObLI BBeJIeH r'eH, IIpejoIpe-
JeJIAIONUA pa3BUTHE KOHTAKTHOI'O
paka, 4To JeJajIo JKUBOTHOE HCKJIIIO-
YHUTEJbHO [IEHHBIM UHCTPYMEHTOM
1y GUOMEeNUIIMHCKUX HCCJIeL0Ba-
HUN. CTOpPOHHUKHU BBIJJaYM IaTeHTa
NPUBOAUIM Te€ K€ JOBOJABI, UYTO U B
«iesne YakpabapTu»: BBeIeHUE OHKO-
reHa o3Ha4daeT IIOSBJIE€HNE HOBOTO, He
CYIIIeCTBOBABIIEr0 paHee B IIPUPOJIEe
JKUBOTHOTO.

JlaJieko He BCce CTpaHbl UAYT IO TO-
My xe nyTHu, 9yto u CIIA. HegaBHO
B Kananae mo moBoAy rapBapAcCKOH
MBIIIH GBIJIO IPUHATO COBCEM APY-
roe pemreHue, KOTOPOe MOATBEPIUII
AnennanuoHHbIN cyn Kanaael. B BbI-
HeceHHOM B 2002 r. BepAUKTE IOpU-
CTOB I'OBOPHJIOCEH, YTO (OPMYIUPOBKA
«co3/laHUe BellecTBa» (IO CYIIecTBY,
HOBOTI'O ITPOAYKTA) HE TOJAUTCSA, KOTAa
peYb UJeT O MBIIIH.

B Crapom CBeTe opraHusanuu
TOKE BelyT cebsa 6ojiee OCTOPOIKHO.
EBporielickoe naTeHTHOE BEJOMCTBO
Cy31JI0 06'beM OXpaHseMol nHpopMa-
LI, OTOBOPUB, YTO PEYb U/IET TOJIBKO
06 OHKOMBIIIAX, a He 060 BCeX I'PhI-
3yHax. IIpy 9TOM OHO cOCJaJIOCh HA
cratbio 53 EBpomneickoil naTeHTHOM’
KOHBEHIIVH, COIVIACHO KOTOPOH 3aIpe-
miaeTcsd BbIAABATh IATEHT, €CIU OH
HapyllaeT «CJIOKUBIINNCS IIOPAFOK
BeIled MU MOpaJIbHbIEe IPUHIIUIbD.
EBponefickue 9KCIePTHI «pacIIOTPOIIHN-
JIM» TaKiKe IMaTeHTHBIN MopTdeb 110
reHaM paka MOJIOUHOH JKeJe3bl, IPU-
HaJute:kaBIuu pupme Myriad Genetics
n3 mrara Ora. I3BecTHO, 4TO BbIJa4Ya
IaTE€HTOB Ha IT0JI0OHBIE TeHBI TOPMO3UT
pas3BUTHE HCCJIEJOBAHUN B 061aCTU
OHKOJIOTUH U BHEJIPEHUE HOBBIX JJOCTH-
JKEeHUH B IpaKTURy. Tak, Myriad crana
BUHOBHHUIIEH TOrO, YTO KpyITHEUIIIHe
OHKOIIEHTPBI CTPAHBI IPEKPATUIIN Pa3-
PpaGoTKY AeLIeBbIX METO/OB BBISBICHUA
oHkoreHoB BRCA1 u BRCAZ2. B EBponie
K€ YIIOMAHY Thle METO/Ibl IPUMEHSAIOT-
cs 6e3 BCAKUX OTPAaHUYEHUH.

ITatenTHada npakTuka B EBpone u
CIIA cymiecTBEHHO pa3jddyaeTcs.
Korpa «geno HakpabapTu» paccma-
TpUBajloch B BepxoBHOM cyae, omIo-
HEHTaM ObLJIO CKa3aHO, YTO IOJHATHIE
MMM BOIIPOCHI dTUYECKOT0 XapaKTepa
HaXoAATCA B BeJJIcHUU KOHrpecca, HO
BCE€ 3aKOHOJlaTe/JbHble NHUIMATUBBI
IOKa HU K 4eMy He npusegu. Ecau
3/1eCh UTO-TO U U3MEHUTCH, TO, CKO-
pee BCcero, B pe3yjJbTaTe HOBTOPHOTO
paccMoTpeHUA BepXxoBHBIM cyaoMm
OJJHOTO M3 KJII0UYEeBBIX MOMEHTOB B
«aese YakpabapTu», KacarmIlerocsa
6oJiee YETKOI'O pasrpaHUYeHUs Ta-
KUX NOHATHUHN, KaK NPUPOAHBIU IIpO-
AYKT U TOT, YTO MNOABUJICA IIPU BMe-
maTejJbCTBE YeJI0BeKa.

Tenepb Bce ¢ HETEPIEHUEM KAYT
pemenua BepxosHoro cyga CIIA
o neny Laboratory Corp. of America
Holdings v. Metabolite Laboratories,
Inc. B xone ciaymaHUN NPeaCTOUT
ONpeNeNuTh, MOMXKET JU CIYKUTH
npeaMeTOM IIaTeHTOBAaHMUA IIpocTas
KOppPeIAINUA MEKAY IMOBBIIIEHHBIM
YPOBHEM aMUHOKHCJIOTHI TOMOIIM-
CTeruHa B OpraHu3Me U AePUuIIUuTOM
JABYX BUTaAaMUHOB B. Peub ujet o na-
TEHTOBAHHUM TOJIBKO KOPPEIAIUN
KaK TaKOBOM, a HE 0 MEJUIIMHCKOM
U IpyromM oGopyJoOBaHUH, KOTOPOE
HCIIOJIb3yeTCH AJIA IPOBEJICHUA aHa-
snun3a. UHTepec K IpobiiemMe IposaBIIA-
IOT He TOJIbKO GHOTEXHOJIOTHYEeCKHEe
OpesnpUATUA, HO U CIIEIIUAJIUCTHI
UHAYCTPUHU NHPOPMAIIMOHHBIX TEX-
HOJIOTHH, I'/ie BOIIPOC ITaTEHTOCII0C06-
HOCTH IIPOTPAMMHOTI0 06ecriedeHU A U
GU3HEC-METO/0B TOMKE CIYIKUT ITpe-
METOM JIUCKYCCHUH.

ITo Mepe pa3BUTHA TEXHOJIOTHUH Cy-
JlaM IpUJieTCs CHOBA M CHOBA OCMBIC-
JIUBATh UJICI0 TATEHTOBAHMUA «BCETO
OJ, COJIHIIEM, YTO CO3/laHO YeJloBe-
KOM». IZIeT 11 pedb 06 OTHOM JIMIITHEM
reHe B OpraHU3Me MBIIIU UJIXA IIPOCTO
0 KOppeJANUUN MEeXAYy KOHIeHTpa-
IUAMHU ABYX Pa3HBIX MOJIEKYJ — BCeE
paBHO BOo3HHUKaeT Bonpoc: <Kak 6bITh
C TeM, 4TO M3obpeTaTesb MojaydyaeTr
Ha 20 JIeT HOYTHU MOHOIIOJIbHOE IIPaBO
pacrnopAkaTbCA TEM MU UHBIM IIPO-
AyKTOM?» Hl

B mupe wayku [03] mai 2006
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TEQTPADHIY

NccnepnosaHue anoxum
9KCTpEMarbHbIX
3aTonneHumn
NO3BOSIAET NOHATb
NPUYMHBI BOOHbIX
KaracTpod

N npegoTepaLlatb
Tpareguu B 6ygyLiem.

OIIen3BECTHO, YTO GOJbINAasd

YacTh HAINIEW IIJIaHEThI IMO-

KpBITA BOJOH, a IOTOMY He-
YAUBUTEJNBHO, YTO [[yHAMH, HABOJ-
HEHUA U IIPOYHNe «BOASAHBIC» HAIACTHU
COIIPOBOK/IAJIH YEJIOBEUYECTBO Ha ITPO-
TAMKEHUU BCEr'0 €ro CyIeCTBOBAHUSA.
Y4yeHble HEOJTHOKPATHO HAXOJAUJIH
CBU/IETEIbCTBA IPEBHUX 3aTOIJICHUN
B Pa3JINYHBIX YaCTAX CBeTa, a MUQo-
JIOTUSA BCEX HapOJIOB MHPa COXpaHUJIa
OaMATb O HECKOJBKUX BCEMUPHBIX
noromnax. IIeITasgch NOHATH IPUYUHY
MOBTOPAIOIIUXCA KAaTAKJIN3MOB, BEJLY-
I HAy YHBIHA COTPYAHUK HCTUTY TA
reorpaduu PAH, nokTop reorpaduye-
CKUX HayK, akajgeMuk PAEH Anapeit
Jleonungosuy Yenajeira Ha NpuMe-
pe obiacTeil coBpeMeHHBIX YepHOro
u Kacniuiickoro mopeil paspaboral
KOHIIECIIIUIO 3IIOXU 3KCTPEeMaJbHBIX
3aromieHuit. Ero ucciaemoBaHus Io-
3BOJIAIOT 06'bSICHUTH MHOTUE UCTOPU-
YecKue COObITUSA, IIOHATh HACTOSAIIEE
U 3aIITHYTh B Oyay1iee. EcTecTBEHHO,
KOHIIEIIIUS HE OXBAaThIBA€T BCETO MHO-
roo6pasus CyIIeCTBYIOIINX T'UIIOTE3,
HO 3aCJIyKUBAeT OOCYKICHUA.

Kacnuiickasa aHomanus

3a nocyeaHI0w 4eTBepTh XX B. ypo-
BeHb Hacnuiickoro mMopsa mogHAJICA
Ha 2,5 M, u 4TO GyzAeT pajblie, y4de-
HbIEe MOTYT JIMIIb ragatb. Ho MOXHO
c/ieaTh HEKOTOPbIe NPEII0NI0KEeHUA
Ha OCHOBE COOBITUN, IPOU3OIIEIIITNX
16-10 ThIC. €T Has3aj, B Iepuo BaJ-
Ja¥iCKOro OJIe[IeHEeHU .

ITo mHenuro A.JI. YenajbIru, OKo0JIO
16 TeIC. €T Ha3aja ypoBeHb Kacnua
(z1g Toro mepuojsa OH Ha3bIBAETCHA
PaHHeXBaJIBIHCKUM 6acCceiHOM) ITOf-
HSAJICA U 1)l HA49aJI0 BOJHOMY KacKay,
KOTOpBIN uyepe3 MaHbru-KepueHCKU
IPOJIUB JOCTUTAJ YepHOTro Mops (TOr-
na eme HoBooBKCUHCKUH GacceiiH)
u ganee yxoauua B Bocdop u Mpamop-
Hoe Mope (cm. cmp. 62-63). A.JI. Yena-
JBITa Ha3BaJ 9TOT IIE€PHUOJ SIIOXO0H
9KCTPeMaJIbHBIX 3aTOIIEHUH, ocTa-
BUBILEH ITocse ce6a MHOMKECTBO «IIa-
MSATOK».

9TO 3110Xa MOTOIIOB C PE3KUM IO b-
eMOM ypOBHA BoJbl B Haciuu — Tak
Ha3blBaeMasa XBaJblHCKas TPaHC-
rpeccus. Toro xxe MHEHUS IPUJIEPIKU-
BaeTCAd U PAJS APYTUX YYEHBIX, B TOM
yuciie akageMuk PAH 10.T. JleoHOB.
XPOHOJOrUA TeX COOBITHH M3ydeHa
oA POOHO, UMEIOTCHA JAECATKHU PaJHo-
YTJI€POAHBIX JaTUPOBOK (pa6oTsl [NU.
Peruarosa (1997 r.), A.A. CBuToua
(2002 r.), IO.T. JleonoBa (2002 r.) u
APYTHUX), MOATBEPKAAOMMNX QAKTHI
3aTomyieHuii. [Ipo6iaeme mociiene HU-
KOBBIX 3aTOILJIEHUN oco60e BHUMAaHHe
yaensaeTcda B Tpyaax B.M. Kotnakosa,
M.I. I'pocBanbaa. 3agadya — BBIABUTH
o6Ie 3aKOHOMEPHOCTH, 0COOEHHO-
CTHU TOTO IIepUo/ia, IOCIEJACTBUA TOU
SIOXH.

XBaJIBIHCKUM aTall JJIUJICA 5—6 ThIC.
JIET, 32 9TO BPEM# IIPOU3OIILIO JI0 IeCS-
TH IJUKJIOB KoJIeGaHUH YPOBHSA BOJBI C
nepuoguIHOCTHI0 500-600 e, KoTo-
PBIe MOKHO 00'b€ITUHUTD B TPU BOJIHHI,
Kak/aasa U3 KOTOPBIX JUIUJIAacCh OKOJIO
2 THIC. JIET.

MoJnenb 3II0XU dKCTPeMaJbHBIX
3aTOIJIEHUN, NpeaoxkeHHasa Yemna-
JIBITOM, BKJIIOYAET PEKOHCTPYKIIUIO
TaK Ha3blBae€MOr'o kackajaa EBpasmuii-
CKUX 6aCCEHHOB, KOTOPBIN COCTOAT P
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Kackap MNoHTo-Kacnuiickux 6acceriHoB 17-15 TbiC. NneT Ha3ag.

n3 Apano-CapblKaMBIIICKOTO 6ac-
celiHa, Y3605, XBaJbIHCKOIO MOpH,
Manbru-Kepuenckoro nponusa, HoBo-
3BKCHHCKOr0 Mop#, Bocdopa, npeBHe-
ro MpamopHoro mops. Yepes npoJjiuB
Jlap/iaHe uTbl BOJBI KACKa/la CIINBAJINCh
B CpeauseMHoe Mope (cm. cmp. 63).
ITIoma b 3TOro 03€pHO-MOPCKOT'0 IIPO-
cTpaHCTBa jgocTurana 1,5 MiaH. KM2,
006'beM BoJbI cocTaBiAaa 700 ThIC. KM®.
[ cpaBHEHUs — KpyHHeHIIasa B
MUp€ COBpEMEHHAas 03epHas CUCTeMa
Benaukux ozep CeBepHOl AMEPUKU B

He Bce yyeHble pa3fensoT TOYKY
3pexus A.J1. Yenanbiru. Tak, amepu-
KaHckune uccneposatenu b. PanaH
(Ryan) u B. MNMutmaH (Pitman) ewe
paHbLle OoTMeYanu, YTo «BUHOBHU-
KOM» 3KCTpeMarsibHbIX 3aTOMMEHNU
TOro nepuoga 6bi10 YepHoe mope.

IIECTh Pa3 MEHbIIIE U He IIPEBBIIIAEeT
245 ThIC. KM?, OHA COJAEPIKUT B TPU/I-
aTh pa3 MeHbIIe BOJABI, a IJIOIIalb
ee Bogoc6opHOTOo 6acceiiHa B TpU C
JIMITHUM pasa MEHbIIe, YeM Y JApeB-
Hero EBpasmuiickoro kackajnaa. ApaJio-
CapbIKaMBIIICKUU 6acceilH (coBpe-
MeHHOe ApaJIbCKOe Mope), KOTOPBIH
M3HAYAJIBHO ObLI U30JMPOBAHHBIM U
6eCCTOYHBIM 03€pOM, IIPEBPATUJICH B
IIPOTOYHOE 03€pO-Mope. XBaJbIHCKOE
Mope U ipyTue 6acceHbI Kackaja oT-
JIMYaJIuch oT coBpeMeHHoro Kacrusa
emle u 6ojee HU3KOU TeMIlepaTypou
(+4 °C Ha ceBepe u 70 +14 °C Ha 10T€).
Boja B HUX 6blj1a MYTHOH, ITIOCKOJIBKY
TasgHUEe BEYHOU MEP3JIOTHI IIPOBOIH-
POBAJIO CMBIB IIOPOJABLI CO CKJIOHOB U
YBeJIUYEeHHE CTOKA PEYHOTO TBEPJOTO
IrpyHTA.

CoryiacHO KOHILENIIUU 3IO0XH dKC-
TpeMaJbHBIX 3aTOIJEHUN Geperopas
JIMHUA XBaJbIHCKOr0 6acceiiHa nepe-

MelllajJach Ha COTHHU U JaKe TBhICAYU
KHJIOMETPOB, UTO, €ECTECTBEHHO, BJIH-
710 Ha pesbed MEeCTHOCTH, T'eOJIOTH-
Jeckoe cTpoeHue, ¢uopy u dpayHy, Ha
YCJIOBUSA KU3HEAEATEIbHOCTH YeJsIo-
Beka. I[lepBas U caMas MOIIIHASA BOJ-
Ha 3aToIIeHu# (PaHHeXBaJIbIHCKAsA),
HaxJblHyJa 16-15 ThIC. JIeT Ha3al U
JJINIAach OKOJIO 2 THIC. JIeT. BricoTa
YPOBHSA MOPSA IO CPAaBHEHUIO C HBI-
HEIIHUM IIPEeANOJOKUTEIbHO U3-
MeHAJach TPUKABI (+36 M, +50 M,
+35 ™). [Topor cToka B MaHBIUCKOM
IIpOJIMBE HAXOJAUJICA B TO BpeMs Ha
oTMeTKe +20 M, II09TOMY KaCIUHCKasA
BOJla IepejauBajachk B YepHoe Mope
gyepe3 MaHbIu-KepueHCKUI TpoJInB.
Bropas (CpegHexBaJIBIHCKAs) BOJIHA
3M0XU 9KCTPEeMaJIbHbBIX 3aTOIJIEHUN B
CBOMX ITMKOBBIX IIOKA3aTeJfAX CoCTa-
BHJA +22 M, +16 M, +6 M, OfHAKO IIPO-
JMBa B TOT II€PHUOJ], BOBMOKHO, yiKe
He CyIlecTBOBaJIOo. Boael B IpeBHEM
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(M) Hapg COBPEMEHHbBIM
ypoBHeM MupoBoro okeaHa

C=40%o

Kacnuitickoe mope 6acceiH
PaHHexBanbIHCKWiA \]660\1\ '
6acceiiH
50 = 600@1\ 3|0
+ 00" A=100 000 km?
°z 0=1500 Km®
C=1-5%o
=100 m
0 7 YepHoe Mope
MpamopHoe HOBOSBKCV[HCKI/IVI
Mope 6acceiiH NS
.50 o Cpenusemroe GQOQ S
4
RODS Mponoxtnaa ©° Qq’/v A=950 000 km?
0=135 000 km?
Jrevickoe C=10-12%o
100 - r=1120m
Tunbl 6acceiHOB

A=12 000 km?
-150 0=2500 km?® - MonynpecHoBoAHbIV

C=2-6%o

=1300 m - ConoHoBaToBOfHbIN

A=360 000 km?
0=535 000 km?® B Viopckoii

C=2-6%o
r=2100 m

Kackapg Espasuincknx 6acceriHos [ToHTo-Kacnus B anoxy sKcTpemarsbHbix 3atonnenunii 17—15 Teic.
net Hasag. Mnowane akBatopun 6onee 1,5 MH. KM2, B TOM 4Mcie 3aTONNEHO OKOMO 1 MIH. KM2.
O6beM Mopckux Bof 0koslo 700 Thic. KM, [pOTAXEHHOCTb CUCTEMbI 6aCCENHOB NOCNe 3aTOMNEHUs
6onee 3 TbIC. KM. C BOCTOKa Ha 3anap v 6onee 2 TbiC. KM C CeBepa Ha tor.

Apanbckoe Mmope

Apan-CapblkamblLLCKWIA

CokpalueHus:

A — nnowanb akBaTopumn
C — coneHocTb BOAbI

O — o6beM BOAHOW Macchl
[ — rny6buHa

P — pacxopn Boabl

[ — pnvHa nponnBoB

Kacnum cTaso CIuIIKOM MaJlo, YTO-
OBl «IIEepeJINBATHCA» Yepe3 INPOJIUB B
apesHee YepHoe Mope. Bo Bpemsda Tpe-
Thel BOJHBI ([I03THEXBAJIBIHCKOM)
BOJla IMOJJHUMAJIACh HE3HAYUTEIbHO
(-5m, Om, -5M™, -12 M). TakuM o6pasom,
HauboJiee MOIITHbIE KaTAKJIN3MBbI IIPH-
LIIJTUCh HA PAHHEXBaJIBIHCKUH IIEPUO/,.

ciuBa Boj u3 Kacnusa ero ypoBeHb
noaHsanca o 50-40 M., akBaTopusa
yBennuuiaachk ¢ 350 o 400 ThICc. KM?.
O6beM Bobl B HOBOSBKCHHCKOM 6ac-
celiHe ObIJI HECKOJIBKO MEHBIIIE, YeM
B HbIHelTHeM YepHoM mope. KeraTwm,
ypoBeHb Kacniusa B HacTosIiee Bpe-
MA HUKE ypoBHA YepHoro Mmopsd (u

3a nocnepHiow 4eTBepTb XX B. YPOBEHb
Kacnumnckoro mops nogHasncsa Ha 2,5 m.

To 6bL710 HacTOAIEE HAIIIECTBUE MOPSA
Ha CyIIy: YPOBE€Hb BOAbI IIOJHUMAJCS
CO CKOpPOCTBIO 10 1-2 M/roj, 6eperoBas
JIUHUSA IepeMeriaiach 10 10-20 kMm/rox
i 30-60 M/neHb.

YpoBeHb HOBOSBKCHUHCKOTO MOp4,
npejlniecCTBEeHHUKA YepHOTo, OBLI
HUKe coBpeMeHHoro Ha 100 meTpoB.
OpHako, kak cauraeT A.JI. Henrasira,
BCJIE[CTBHE IMOABJEHUSA KacKkajga u

MupoBoro okeaHa) Ha 27 M. B 1jeiom
B pe3yjbTaTe 3aTOIJIEeHUH, Iepenas
YPOBHSA BOJBI MEK/Y BHYTPEHHUMHU
bacceliHaMu Bepxa Kackajga EBpa-
3UHACKHUX 6aCcCeiTHOB U MUPOBBIM OKe-
aHoM gocturaj 200 M.

an‘MHbI nnocnencTevsa
HemanosasHas cocTaBIAmOIIasd KOH-
eI — BbIABJIEHUE UCTOYHUKOB

BOJIbI, BBI3BABIINX 9KCTPEeMaJbHbIE
3aTorieHusA. CymecTBYIOT HECKOJIb-
KO runores. JJokTop reorpapuyeckux
HayK, npodeccop M.I". 'pocBanbjg pas-
paboran Teopuo eBpa3duUUCKUX T'U-
apocdepHBIX KaTacTpod, CBA3aHHBIX
C IIOKPOBHBIM OJIeIecHEHUEeM APDKTUKH,
B TOM YHCJIe IIpejJlaraeTcsa TUIoTe-
3a, 110 KOTOPOM HUCTOYHUKOM BOJABI U
9HEPrUuU MOTOIOB ObljIa INIyGOKOBOM-
Hafd 4acThb APKTHYECKOro 6acceiHa.
Axagemuk PAH B.M. KoT1AKOB TaKxKe
MO lIEPKUBAET IT'HIIOTE3Y, YTO BOJAA
B 3HAYUTEJbHBIX KOJIUYECTBAX II0-
ABUJIACH BCJIEJICTBHE OBICTPOTO Tafd-
HUSA MAaTEPUKOBBIX JIbJOB TOJIIHNHONU
10 2-3 KM, IOKPBIBABIIUX YacTh
CeBepHoii EBpasumn.

ITo Bepcuu A.JI. YenaaeIru, uCToO4-
HUKH BOJIbI — 9TO IIPEK/IE BCEI'0 TassHUE
MaTEPUKOBBIX JIBJIOB U BEYHOU Mep3-
J0THI (cM. cmp. 64). [Tocie TUKa I0XO0-
JIOJAHUA IOCIEJHETO OJeIeHeHUs )

B mupe wayku [03] mai 2006
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Mexpypeybs PeyHasa ponunHa Kacnuiickoe mope
; . 3 XBanbIHCKuiA 6accemnH
PenvKkToBbIi TEPMOKaPCTOBbLIN penbg M
Maneoanacsl expaypeHba
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MposiBneHns cobbITUIN 3NOXM SKCTPEMarbHbIX 3aTonNeHnin («<BcemmnpHoro notona») 17—14 Tbic. NeT Ha3ap B YeTbIpex TUNax naHawadpToB:
1. NMpumopckre paBHWHBI (MOPCKME TPaHCrpeccun — 3aTonneHne Npy NoBbILLEHUN YPOBHSA MOPS)
2. PeyHble fonuHbI (CBEPXNONOBOAbLSA)
3. Mexpaypeubs (TepMOKapCTOBbIE 03epa — BOAJOEMbI, 06pa30BaBLUMECS MPU TassHUN BEYHON Mep3NoThl)
4. CKNoHbI (CONNMIIOKLMOHHbIE MOTOKM — Te4YeHne NOYB Ha CKIOHaX Npu TasHUM BEHHON Mep3oThbl)

[ManeoHTONOrMYyeckne cnenbl Aroxu IKCTpe-
MarsibHbIX 3aTOMSIEHUA — 3TO npexmae Bcero
HangeHHble B TonLiax nopon conoHoBartoBo4-
Hble MOJUUTTIOCKU, BUObl KOTOPbIX ONN3KK

K COBpeéMEHHbIM CeBepO-KaCI'II/IIZCKVIM.

(18-20 ThrIC. TeT Ha3ajJa) HACTYIIUJIO
pe3Koe MoTeIIeHre, BO3MOXKHO, 00y-
CJIOBJIEHHOE aCTPOHOMUYECKUMU (pak-
TOpaMH. OTO BBI3BAJIO CBEPXIIOJIOBO-
b B JOJUHAX PEK, KOIZla B YCJIOBUAX
BEYHOHN Mep3J0THI B HECKOJIBKO pas
YBEJIUYHUIICA PEYHOM CTOK, B TOM YHC-
Jle TAKUX KPYITHBIX peK, kak Boira u
Ypai. [JonoIHUTEIbHBIM UCTOYHUKOM
IIOCTYIICHUA BOABI OBLIIO YBEIUYCHIE
Bopocbopa 3a cuet pek CpenHel A3uu

(Amynapbsa, Celpaapbsa U ap.), JOCTHU-
raBIIUX B TOT IIePUOJA XBaJIBIHCKOIO
6acceriHa. B To ke BpeMsa ucmnape-
HUe YMEHbIIaJIOCh, KOTJla B 3UMHee
BpeMs IIOBEPXHOCTH BOAHI (GosbIas
JacTh aKBATOPUU ApeBHero Kacouii-
CKOT0 MOp#) IOKpbIBajIach JbI0oM. To
GBI7I0 BpeMA KINMaTHIeCKUX KOHTpa-
CTOB, KOTOPOE CJIO0KHO CPaBHUBATH
C COBpPEMEHHBIMU IIPUPOAHBIMH yCJIIO-
BUAMH.

3aToIIeHUs IPOUCXOTUIU HE TOJIb-
KO B JIOJIMHAX peK (CBEPXHOJIO0BOIbA),
HO U Ha CKJIOHAX (IpsA3eBble IOTOKU) U
MEKAYpeUbaX (TEpMOKapCTOBBIE 03e-
pa-naneoasnacsl) (cMm. puc. Hasepxy).
To ecTh 30HA BKCTPEMAJIbHBIX 3aTO-
HJIEHUH He ucyepIlibiBajachk [IoHTO-
Kacniutickum 6acceifHOM, OHa OXBa-
ThIBAJIA IJIOIAb CBBIIE 10 MJIH. KM?
U IpocTHUpajach oT ATIAHTUKU J0
EHuces, Ha ceBepe OrpaHUYHUBAACH
30HOW MaTEpUKOBOTO OJIEJIECHEHUSd, a
Ha I0re — FOPHBIM II0SCOM.

BoamoxkHO, 4T0o 16-17 ThIC. JIET Ha-
3aJ] ¢ ceBepa HavdaJu HaJABUTaThCH
Boabl OKeaHCKOTro noromna (obigasa
IJIOIAlbh 3aTOIJIEHUH meab(doB ce-
Bepo-3amnajaHoil EBpasuu coctaBuia
1o 2,5-3,5 MJIH. kM2, ypPOBEHb BOJbI
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nogHUMaJscsa Ha 14 Mm/rox). JlaHHBIN
IpoIecc IIPOXOIUJ ropa3fo MeaIeH-
Hee, YeM XBaJIbIHCKHE COOBITUSA, TEM He
MeHee, OH MOT CYIIIeCTBEHHO IIOBJIUATH
Ha o0pas JKU3HU JPEBHEro 4eJ0BeKa,
B YaCTHOCTH, Ha BeJleHUe X03ANUCTBa,
CcTpaTeruio JoObBIYY TUIIH, IIepeMeIre-
HUA U T.1. IMEHHO TaKye U3MeHeHUA
u HaGaoaaauck 10 ThIC. JeT Ha3anm.
Kak cuuraet A.JI. Yennanwira, HaceJe-
HUE BBIHYKJEHO OBbIJI0 MUTPUPOBATh,
criacasch OT HACTYIIAaBIIUX CO BCEX
CTOpPOH BOoJ, — OT OKeaHCKOr'o Imorona
c ceBepa, oT I[lonTo-Kacnutickoro —
C Iora, a Takke OT OIACHOCTH 3aTOI-
JIEHUS PEYHBIMU CBEPXIIOJIOBOIbSA-
MH, YI'PO3BI PA3/IMBA O3€PHBIX BOJ B
MEKAYPEUYbAX U I'PA3EBBIX IIOTOKOB
Ha CKJIOHAX.

B03MO¥KHO, UMEHHO 9TOT Pa3ryJI CTU-
XUH JpeBHUE apuM HasbiBaau «Mope
Bopykamar. ITocTossHHad yrposa Ha-
BOJHEHHs 3acTaBUJIA YeJIOBEKa IPU-
criocabIuBaThCA K 6€CIIOKOMHOMY CO-
CeICTBY BOJIbI U IPUIYMbIBATh HOBbIE
cpeAcTBa GBICTPOro NepeBUKEHUA:
JIIOJIM OJIOMAIITHUJIM JIOIIaAb, PA3BH-
BaJIu cyroxoncTBo. Ha 6epery Kacrinsa
(FobycTaH) o6HAPYKEHBI IPEBHEHIIINE
HaCKaJbHbIe N300paKeHUsI MOPCKUX
CyJZI0B, cieIaHHbIe 9—8 ThIC. JIeT Ha3as,
(cm. cmp. 67).

Mo cnepam 3aTonneHun
Jloka3aTesIbCTBOM KOHIIEIIIIUU SII0XU
9KCTPEMaJIbHBIX 3aTONJEHUN CIIy-
JKaT pe3yabTaThl aHAJIU3a JOHHBIX U
OpUOGpPEKRHBIX OTIOKEHUN JPEBHUX
BOJHBIX 6acCeHOB.
PaHHexXBaJBIHCKUH MaKCUMYM 3a-
TOIJEHUN B JOHHBIX OTJOMKEHUIX
IpeACcTaBjeH TaK HA3bIBAEMBIMHU «III0O-
KOJIaITHBIMI» TIIMHAMH CBO€06pa3HOTo
KPaCHOBATO-KOPUYHEBOTIO IIBETA.
VIX MOITHOCTH C OCaJJOYHBIMU IIPO-
CJIOMKaMHU OGBIYHO He IIPEeBBIIIAET
3-5 M, HO mHorja gocturaet 20-25m
u Gosee. XapaKTepHO, YTO TaKUe II0-

O6HaxeHNa XBasbIHCKNX OTNOXEHWI 3M0XN SKCTPEeMarsibHbIX 3aTOMNEHNN
(wokonafHbIX rNnH) Ha 6epery o3epa MaHbi4-T'yanno.

polbl pacnpoCcTpaHeHbl IOYTU HA
Bced [IpMKacIUHCKON HU3MEHHO-
CTH, BILJIOTH JI0 OKPYKAIOIIIUX €€ BO3-
BhINIeHHOCTel (CTaBpoIoJbCcKasd,
IIpuBomxckasa, Eprenu, O6muii CeIpT,
YeroopT). XBaJdblHCKUE OTJIOMKEHUSA
3aHUMAIOT IIOMIAAb 10 1 MJIH. KM?,
3HAYMUTeEJbHAA YacTh UX BBIXOJUT Ha
JHEBHYIO IIOBEPXHOCTD, II03TOMY OHH
XOPOIIIO HCccIeloBaHbl. B MaHBIUCKOM

Ha 6epery Kacnusa (fobyctaH) o6Hapy>XeHbl
OpeBHENLLME PUCYHKM MOPCKUX CYdOB

(9—8 TbIC. neT Hazapn).

BHaJUHE, PACIOJOMKEHHOU MEKIY
Kacnuem u YepHBIM MOpEM, aHAJIO-
TOM «IIIOKOJIAJHBIX» TJIMH CYUTAIOT-
cfA TJIMHUCTO-aJIEBPUTOBBIE, TAK Ha-
3pIBaeMble a6eCKYHCKHE CJIOH, OHU
PacCIOJIOKEHBI Ha ITIOBEPXHOCTHU I'PAL
WM BaJIOB U COAep:kaT hayHy MOJI-
JIIOCKOB KaCHHUHCKOIro TuIa. Baisl
MaHBIYCKOTO IIPOJHBA COOTBETCTBY-
0T PAaHHEXBAJBIHCKUM OTJIOMKEHH-
aM Kacnusa u mepuoay 3aTOoIIEHUH
14-16 TwIC. 1T Ha3azn (cm. cmp. 65).
«ITokoJaAHbIe» IIOPOABI HANWEHBI
u B YepHOMOpPCKOM OacceiiHe, OHU
PpacIoJIoKeHbl Ha KOHTUHEHTAaJIbHOM
CKJIOHE U B INIyOOKOBOJHOM BIAAVHE )
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TEQTPADHY

Bunn PaiaH — aBTop ngen YepHomopckoro notona (cnesa), A.J1. YHenaneira — aBTop
koHuenumumn MNoHTo-Kacnuiickoro notona (crnpasa).

WccnepoBaHune 06pas3uoB KepHa rny60KoBOAHOro 6ypeHuns Ha gHe YepHoro mops B JTaMOHT-
cKoit na6opatopun Konyméuitckoro yHueepcuteta, Hoto-Mopk. O6HapyxeHbl aHanoru
LLIOKOMaAHbIX FMVH B rNy60KOBOAHOW BNaanHe ceBepHee nponunsa bocdop (rnybuHa 2100m).

M IIPEJICTABIAIOT COG0M UJIbI MOIITHOC-
Th10 0,5 — 1,0 M, «(BMOHTUPOBAHHBIE» B
TaK Ha3blBaeMble HOBO9BKCUHCKHE OT-
JoxkeHud (M. gpomo sHu3y). L{BeT uia
HaIlOMUHAeT aHAJOTMYHBbIE I'NIHMHBI
Kacnuiickoro 6acceiina, a ero Bo3pacT
CcoCTaBJIAET OKOJIO 15 ThIC. JIeT.

9noxa 9KCTPeMaJIbHbIX 3aTOIIEHUH
OCTaBWJIA U ITAJIEOHTOJIOTUYECKHIE CJIe-
Abl. B Tosmax nmopon ObLIM HaWAEHBI
OCTaHKU COJIOHOBATOBO/IHBIX MOJIJIJIIO-
CKOB, OJIM3KMX K COBPEMEHHBIM CeBe-
pO-KacOuHCKUM BHJAM, B YaCTHO-
CTHU, pedb UJeT o AuaakHax (Didacna
praetrigonoides) niu KaCOUNUCKUX

9HJEMUKaX U3 ceMelcTBa Limnocar-
diidae: popx Didacta Eichwald, cetiuac
OHM o6uTaT ToAbKO B Hacnuiickom
Mope, HO UX OCTAHKH IIPeJCTaBJIEHBI
B IJIEVCTOLIEHOBBIX OTVIOKEHUAX A30-
Bo-YepHOMOpCKoro 6acceiitna. O6Ha-
py:xeHBI Takxe Monodacna caspia,
M. laeviscula, Adacna vitrea, Hipanis
plicata. Bue Kacniusa naubosee pac-
IIPOCTPAHEHBI TAKUE 2JIEMEHTHI PaHHe-
XBaJIBIHCKOU (dayHBbI, KaK JpercceHbl
noxpoxna Pontodreissena (Dr. rostri-
formis), B ompecHEeHHBIX y4acTKaX —
Dr. polymorpha. BelicHUI0ChH, YTO HO-
BOYBKCHUHCKHE OTJIO¥KEHUA YepHOTo

O6pasubl kepHa ¢ rny6uHbl 2100 METPOB HOBO3BKCUHCKMX OTITIOXXEHWIA, NPOCIION aHanoros

LoKONaAHbIX ruH Bo3pacTtom 15 ThiC. neT.

MOPsS COJiepaT OCTAHKH MOJIJTIOCKOB
KacOUMCKOIr'o TUHa, IIaBHBIM obpa-
30M ApeticceH Dreissena rostriformis,
pesxe BcTpevaroTcsa Dr. polymorpha,
auMHOkapauuasl Monodacta caspia,
M. colorata, Adacna, Hipanis u racTpo-
noxbl Caspia, Micromelania. OgHako
B YUepHOM MOpe He yJnajoch oGHapy-
JKUTh AUAAKH poaa Didacna, ciaeabl
KOTOPBIX HAaXOJAAT B JIoJJMHe MaHbIua
BILJIOTH 10 HU30BUH peku 3an. MaHbIY
(cesro Maubiy — BanabuHka). YueHble
nojararT, YTO, BO3MOMKHO, 9TO CBUJE-
TeJIbCTBYeT 0 60J1ee HU3KOU COJIEHOCTU
(o 5-6%) HoBo3BKCHUHCKOTO 6acceii-
Ha. B noHHBIX oTiOXkeHUAX Bocdopa
1 MpaMOpHOro MopdA TaKiKe oO6Hapy-
skeHa ¢ayHa, 61u3Kasa K KaCIUNMCKON
(mpeo6nanatot Dreissena rostriformis).
PaHHeXBaJlbIHCKOE MOPE OCTaBHJIO
MHKpPO(ayHy: oCTpaKoJbl, popamMu-
HUQEPHI, AUATOMOBbIE BOAOPOCJIH.

3aTtonneHue: npownoe,
HacTosLlee, 6y.qyu.|.ee

B cBOMX HMCCJIeJOBAHUAX yYeHbIE HUC-
I10JIb30BaJX reoMop@oJorudecKue
JaHHBIE, IO3BOJAIOIINE CYAUTDH O
¢GopMHUPOBAHNM MOPCKUX Teppac, U3-
MEHEeHUAX 6eperoBoil JUHUU B IIPO-
Iecce 3aToIIeHus. J[J11 060CHOBaHUA
KOHIIEIIIITNY HEOOXOIUMBI OBIJIN TAKIKe
JlaHHBIE 9PO3UOHHO-aKKYMYJISTHBHON
dopmbl KaHaIOB cOpoca Boj (MaHBIU-
Kepuenckoro npoausa, bBocdopa u
Hapnanein).

Taxk, Maublu-KepuyeHCKUN npo-
JINB IpefcTaBiIsgeT coOO0H OrPOMHYIO
SPO3UOHHYIO JIOKOUHY CTOKA, COeIH-
HABIIYIO SIUIEHTP 3aTOIJIEHUH —
XBaJBIHCKOE MOPE — C BXOASAIIUM B
kackaj], HOBO9BKCUHCKUM GacCertHOM
(6yaymum YepHoMopcKkuM). lnuHa
poJarBa U3MEHAJACh B 3aBUCUMO-
CTHU OT YPOBHS MOPSA U COCTaBJIAJIA
npubausureabHo 950-1000 kM. Ero
riay6uHa 6b11a okosiao 30-50 M, Mak-
cuMajabHaa mupuHa — 50-55 KM,
a MmuHuMaabHada — 10 kM. [lepenapg
YPOBHSA BOJBI MEMKAY MOPAMU JJOCTH-
raa 150 M.

B nepuoj cyiecrtsoBaHusa PaHHe-
XBaJIBIHCKOTO 6acceliHa ero 6epero-
BafA JIUHUA OTPAHHUYMUBAIach BO3-
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N.M. IXKADAPBALE, 1973

TEOTPAMKA

BBIIIEHHOCTAMHM, OKAWUMJIAIOIIUMU
Kacnuiickyro Bnajguny. I[To6epexbe
NPUXOTINUBO U3BUBAJIOCH, 06pas3yda
MHOTOYMCJICHHBIE INTy60KHe 3aJIUBBI,
JIMMAaHBbl, HAIIOMUHAIOIUe CKaH/IU-
HaBCKHUe pbopabl. B kauecTBe mpuMe-
pa Yenasneira IpUBOAUT APEBHUU 3a-
JINB, COOTBETCTBYIOIIINI HbIHE JI0JINHE
pekn Amkynb. O Ha 50 KM Bpe3aeTcs
BI1y0b BO3BBIIIIEHHOCTU EpreHeil u
3aII0JTHEH TOJIIIEH IIOKOIAJHBIX TTIMH
C MOPCKOM XBaJIbIHCKOU (payHOI.

IIpu ncciief0OBaHUM TEKTOHUYECKH
cTabuIbHBIX palioHoB (Pecnybiauka
JlarectaH) yaaJjiocb OOHapYKUTb OKO-
J10 10 MOPCKHX Teppac, IOABUBIINXCS
BCJIE€/ICTBHE 3HAYUTEJIbHBIX KoJieba-
HUH YPOBHSA BOJABI M «HAJEJEHHBIX»
COOTBETCTBYIOIIUMHU OTJIOKEHUAMHU.
Kak oTmMeuyaeTcd B MCCI€LOBAHUAX
1. Peruarosa (2001 r.) u A.A. CBu-
Toya (2000 r.), BEIABJIEHBl yPOBHU
+48 M, 435 M, +22 M, +16M, -5 M, O M,
-6 M, -12 M. BBIABJI€HBI U 3HAYUTEb-
HbIe Perpeccuy — IOHUMKEHHUE YPOB-
HfA MOp#fA, HAIpUMep, JJIbTOHCKAA
(mo -50 M), EHoTaeBckasda (o -100 m).
Bo3HUKHOBeHHE ITOJOOHBIX Teppac
cBA3aHO ¢ pasoi cnajia XBaaIbIHCKOI'O
MopA. MakcuMaJbHBIN e YPOBEHb
Mop# ObLI TAKOB, YTO €TI0 BOJIHBI ILJIe-
CKaJIVCh B paiiOHe HbIHEIIIHero paioHa
HHuryneit u ycrbsa Kamel.

B03MO¥KHO 1M CeroJHsA NOBTOpE-
HUe MoJ00HOM BOAHOM HammacTu?
K yemy npuBeneT NOAHATHE YPOBHA
Kacnuiickoro Mops, KOTOpbIi ¢ 70-X I'T.
o 90-e roasl XX B. BeIpoc Ha 2,5 M?
Ceifuac mpupocT Bojabl B Kacniuu co-
cTaBigeT okosio 10 ¢M B roji, a B Iepu-
0J] pAHHEXBAJIBIHCKOI'O 3aTOIJIEHUA
ypoBeHb Mopd 3a 100 JyieT noBbIIIAJICA
Ha 200 M, TO ecTh BoJa HOJJHUMAJIACh
B 20 pa3 6eicTpee. [OBOPUT JIU 3TO O
TOM, 4TO MaciTab KaTacTpodbl GbLI
cymecTBeHHee? OTBedas Ha JaHHBIN
BOIIPOC, CJeAYyeT YUUTHIBATh, YTO
HaIlIU IIpeJKu He obyiafnaau HU 6ora-
THIM CKap6oM, HU CJIOKHOU MHpa-
CTPYKTYPOH, UM Jierde ObLJIO CHATBCSA C
MecTa U YHTH, XOTS y#Ke ToIila MacCoBOe
rnepecejieHre IOTPe6oOBaIO IIPUpyYe-
HUSA JIOIIaAH, COBEPIIEHCTBOBAHUA
KopabyiecTpoeHud U T.Jl. be3ycyioBHO,

g A

p

2 5
H:mu.m...u;rnb-;""“‘—""'_'-"'ﬁ

CeupeTenbcTBa ApeBHeLLEero cyloxocTea
Ha Kacnuu. HackanbHble pUCyHKMN NOA0K

Ha nobepexbe Kacnusa B parioHe [obycTaHa:
1,2 — NNOCKOJOHHbIE NOAKK, BO3pacT

8-9 TbIC. neT n 3,4 — Mopckue cyaa 7—-8 Tbic.
neT Hasaf.

HacTyNJIEHUE HOBOM 3II0OXHU 3aTOILjIe-
HUU MOMKET cTaTh Tpareaueu ajasa co-
BPEMEHHUKOB. B yTelleHne MO¥HO
CcKasaThk, YTO ceiiyac He HabIogaeTcsa
CTOJIb UHTEHCUBHOTO TAasAHUA JbJIOB
U BEYHOU MepaJsoThl, kak 16-10 TrIC.
sget Hasajd. OZHAKO IS TOTO, YTOOBI
cieaTh BbIBOABI OTHOCUTEJIBHO BO3-
MOXKHOTO HAaCTYIIJIEHNA HOBOU 3II0XU
9KCTPEMaJIbHBIX 3aTOINIEHUN, HE00X0-
JVIMO IIPOM3BECTHU MOJAPOOHOE HCCIIe-
nopanue Kacnusi, coctoaHus 6acceii-
Ha Bojoc60pa ¥ U3MEHEHU THA MOPH.
Kpowme Toro, ciegyeT y4uThIBaTh 3Ha-
4YUTeJbHO Bo3pociuee B XX-XXI BB.
BJIMAHME YeJIOBEKA Ha OKPYIKAOIIYIO
Cpely U ero CIocoOHOCTb CIIPOBOIH-
poBaTh UM CAEPKaATh HOBBIN «Bce-
MUPHBIH oToIr. M

Pepakuusa 6naropapuT: akagemuka
PAH, pupekTopa nHctutyTta reorpadum
PAH Bnagumupa Muxannosuya Kot-
NIKoBa 1 BeAyLLero Hay4Horo CoOTpyaHu-
ka WHctutyTa reorpacdumn PAH, pokTo-
pa reorpaduyecknx Hayk, akagemuka
PAEH Anppes JleoHngoBnya Yenanbiry
3a nomoLLb B NOAroToBKe MaTepuana.

VIHTepec y4eHbix Bbi3Bana npobne-
mMa «HoeBa nmotona» B YepHomop-
ckom 6acceriHe. PasnuyHble rvno-
Te3bl NpegnaranmMcb amepukaHuamm
B. PariaHom (Ryan) n B. lNMutmaHom
(Pitman), 6onrapckumu y4eHbiMu
M. n B. OMuTpoBbIMK, NPpO6NEMyY ak-
TUBHO 06CYX[anu Ha KOHpepeHLmmn
«YepHOMOpPCKMI MOTOMN: apXxeonorn-
YyecKue 1 reoniorm4yeckme Uccnepo-
BaHus» (Hblo-Mopk, Konym6uiicknii
yHuBepcuteT, 2003 r.), Ha BCTpeye
no reonorun Bocto4Horo Cpeansem-
Homopbs (CanoHuku, 2004 r.), n Ha
cneunanbHOW KOHMepeHuMn, npo-
wepwen B Typumm oceHbio 2005 1.

OONMOJIHUTENbHASA NUTEPATYPA:

m Ryan William, Pitman Walter. Noah’s
Flood. The new scientific discoveries abo-
ut the event, that changed history. Simon
and Shuster Publ. New York, 1999.

m pocBanbg M.I. EBpasuiickue rmgpo-
cepHble KaTacTpodbl U OnefeHeHne
ApkTukun. M.: Hay4Hbii mup, 1999.

m poceanbp M.I., KoTtnakos B.M.
Benukas npunegHukoBas cucTema
ctoka CeBepHon EBpasumn u ee 3Hade-
HWe ONs MeXpernoHanbHbIX KOppens-
um (YetsepTtuyHbii nepuog). MNaneo-
reorpacdua u nutonormsa. KuwnHes:
LLTnnHua, 1989.

m Kotnakos B.M. Mup cHera v nbpga.
M.: Hayka, 1994.

m [Monos IW. MnenctoueH YepHomop-
cko-Kacnuiickmux nponueoB. M.: Hayka,
1983.

m Yenanbira A.J1. Oco6eHHOCTM pa3Bu-
TUS BHYTPEHHUX MOpPEeNn B NnencroleHe
1 ronoueHe. B kH. ATnac-moHorpadwms:
IOuHamuka naHgwagTHbIX KOMMNOHEHTOB
6accenHoB CeepHon EBponbl 3a no-
cnegHue 130 000 neT. YacTb Il <Mopckne
6accerHbl». M.: TEOC, 2002.

m Yenansira A.J1. MNo3aoHeneaHnkKoBoe
o6BoaHeHMe B [NoHTO-Kacnuiickom 6ac-
cenHe kak npotoTtun BcemupHoro no-
Tona. B kHure: Okonoruns aHTponoreHa
1N COBPEMEHHOCTU: MPUPOAa 1 YesloBeK.
Che6.: N'ymaHucTtumka, 2004.
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OYEBHAHOE — HEBEPOATHOE

PoccusHe,

BeJIMKune nobuntenu
BCEBO3MOXXHbIX
«XOXJEHUN

3a Tpn Mopsa»
NPOTOPUITN LOPOXKY
B 3eM/u (papaoHoB
ewle B IX B.

aK HU IIapajloKCaJbHO 3BY-
9UT noJo6HAas MBICJIb, HO
UCTOPHUA HE €CTh HEUYTO 3a-
CTBHIBIIIEE B B€KaX, pa3 U HaBCeTrga
onpejeleHHad JaHHOCTb. OHa mpo-
JOIKAET KUTh, IPEOAHOCUTD CIOP-
IpHU3BI, 3araJibIBaTh 3arajjku U IycTh
HEOXOTHO, HO OTKPBIBAaTh CBOU CEKpe-
Thl. VlcTOpUYecKHUe MITYyJUU MOKHO
CPaBHUTH C IIyTEIIeCTBUEM B CBO-
eo6pa3HO¥ MallMHe BPEMEHH, I10-
3BOJIAIOIIUM HE TOJbKO OCMBICIUTH
MPOIIJIOe, HO U NPUATH K Gojee Iiy-
60KOMY NOHHMMAaHUIO 0COOEHHOCTEN
IIUBUJIN3AIMOHHOIO Pa3BUTHUA U CO-
BpeMeHHBIX ITpo6iem. OJHUM U3 ca-
MBIX YIUBUTEJbHBIX II€PHUOJIOB UCTO-
puu yenosedecTBa Obli, 6€3yCI0BHO,
JpeBHutit Eruner, TaliHbI KOTOPOTO 10
cux 1op Oytopa:kaTt BOoGpakeHue yJe-
HBIX. DTa IIOpa3uTeJIbHaA HUBUIN3A-
1A OpocyIliecTBOBaJa HU MHOTO HU
MaJo 6osee 3 ThICAYEIETHH, ee ciaaBa
3aKaTHUJIach IIPUMEPHO 3a ThICAYY JeT
7o PosxxaecTBa XpucToBa, OJHAKO (Ieaa
JlaBHO MUHYBIIHNX JHE» OCTaBUJIU He-
U3TJIaAUMBIH CcJI€Jl B ICTOPUU MHOTUX
3eMeJIb, B ToM uncJiie EBponsl u Poccun.
KakoBBI TpaAMIINN PYCCKUX UCCIIE0-
BaHu#l B Erunre? Kak uau ropoaa,
HaxoAsAIlMecs Ha IepecedeHUU Top-
rOBBIX IIyTeH U KyJAbTyp — Memduc,
duBbl, AnekcaHApUsA, a No3Hee
Kawup, Bargan, KoucrauTuHonoan?
KakoBbl ObIJIM B3aMMOOTHOIIIEHUA
MeXKAY APEBHUMMU CTOJIMUIIAMU CTpa-
HBI (papaoHoB? [loueMy TaM OXOTHO
CeJINJIUCH YyKe3eMIIbl, U KaK UM yja-
BaJIOCh yKUBaTbCcA BMecTe? OTBETHI
Ha 3TU U pAJ APYyTUX BOIIPOCOB y3Ha-
JIV TeJIe3PUTEIH U3 6ecebl BeLyIIero
nporpaMMbl «O4eBUJHOE — HEBEPOAT-
Hoe» Tpodeccopa Cepres I[lerpoBuya
Kanune! ¢ npodeccopom, cnenyuaiu-
CTOM I10 BHEIIIHeH IMOJIUTHKE J[peBHero
Erunra, nupexktopom lleHTpa erun-
TOJIOTUYECKHUX HccaegoBanuii PAH
TanuHOM AslekcaHAPOBHOI BeoBo.

Pyccme B CTpaHe nupamMmupg

«bnaua megnurenbHoro Humna», Tam, rae
HBbIHE KVUBET U IIYMUT, HOJOOHO KO-
JIOpUTHOMY BOCTOYHOMY 6a3apy, Apab-
ckada Pecny6iuka Eruner, B ApeBHOCTH

BO3HHUKJA OJHA M3 CAMBIX MOTYIIE-
CTBEHHBIX U 3araJIOYHbIX [[UBUIN3A-
nuit. B Te BpeMeHa, Korja 1o jecam u
paBHuHaM EBponibl 1 AMEPUKU elle
6poAVIN JUKHE IJIeMeHa OXOTHHKOB,
Ha gasexoM AQpUKaHCKOM KOHTUHEH-
Te, Ha 6epery BeJTnJYanIei peKu CTpo-
HWJINCh UPPUTAIIMOHHBIE COOPYKEHU,
BO3BOJMJINCH BEJIUKHUE THUPAMUABI U
IrpaH/IMO3HbIEe XPaMbl, pa3BUBAJINCh
IIMCBMEHHOCTDb U MaTeMaTHuKa. BpeMsa
cokpyInio Bennaue Erunra, Ho ciiaBa
€ro He IoMepkJIa. Ha mpoTsa:xeHUr MHO-
rux BeKOB TalHbl YepHoit u KpacHoit
3eMJIU MaHUJIU MUJUTAOHBI ITaJIOMHU-
KOB, IIyTENIECTBEHHUKOB U HCCJIE0-
BaTeJsel, U3BECTHBIE yUYeHbIe U IHUCca-
TeJIY, TaKWe KaK MaTeMaTUuk EBKInf,
reorpa¢d CrpaboHn, 'toctaB diobep,
Arara KpucTu 1 MHOTHe pyTrye, ocTa-
BUJIN yBJIEKATeIbHbIE OIIMCAHUA 9TOU
no4YTH MU(PUUIECKOU CTPaHBbI.

PoccusaHe, BeJIUKUe JIOOUTENIN BCe-
BO3MOJKHBIX «XOMK/JIEHUHN 3a TPU MOPS»,
IIPOTOPHUJIN IOPOIKKY B 3eMJIHN (hapao-
HOB eIlre B [X B., Korga MoHaxu MOTHA-
HYJIUCh HA ITAJJOMHUYECTBO K CBATHIM
MecTaM. OJJHAKO Cepbe3HBIMU HCCIIe-
poBaHUAMH Erunra Halmu y4eHble
3aHAJIMUCH ropaszio noamxe. OTHUM U3
IIEePBBIX PYCCKUX €rUIITOJIOTOB CTaJl
B.C. Tonenwuries (1856-1947), KOTOpbIH
coBepuIn 64 IIyTeIeCcTBUA B CTPAHY
nUpaMUJ U Ha4aja TaM apXeoJoruye-
CKUe packonku. EMy yananock co6paTh
cBBIIIIE 8 THIC. apTedaKTOB. Yeaxas B
sMHUTrpaInuio, [oJeHUIEeB, OJHAKO, pe-
IIIMJI OCTaBUTh CBOE COOGpaHUE IPEBHO-
cTel Ha poAuHe, XO0TA U ['epMaHusd, U
dpaHIUA DpeIaraliu eMy BEIKYIIUTh
koJuIeKknuio. ITpaBurtenscTBo Poccuu
B 1909 1. BBIpa3ujao roTOBHOCTH BBI-
mIaTuTh [oseHuIeBy 24 TeiC. py0JIei,
HO, KaK JacTo ObIBaeT, O JiIeHbrax 3a-
OBLIM, U YYEHBI yMep B HUIIETE B
Hunue, rae v OblJI IOXOPOHEH. A ero
YHHUKAJIbHON KOJIJIEKIIUEH 10 CUX II0p
MOT'yT J1I060BaThCS IIOCETUTEIU DPMHU-
Taxa U My3ses nU306pa3uTeIbHBIX UC-
KyccTB uM. [IyInKuHa.

CeronHa B Erunrte paboTraeT sKcC-
negunysa [{eHTpa erunToJornYecKux
uccienosanuii (I{EW) PAH. OTeuecT-
BEHHBbIE y4YeHble, B YACTHOCTH, )
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Oevip anb-baHaT (Patomcknin oasuc). PaseanunHbl KONTCKOro MOHACTbIPS

OCYIIIECTBJIAIOT PACKOIIKH JPEBHETO
MemMmduca, TepBoi CTOIUIBI 06beIU-
HeHHoOro Erunra, oHU Takike m3yda-
0T CPeJJHEBEKOBBIM XPUCTUAHCKUN
MOHACTBIPb U I'PEKO-PUMCKHH HEKPO-
noJyib B ®aroMe, IOCEJIEHUU B BOCTOY-
HOM 4YacTH AeabThl Huma. Boablnoit
HHTEpPEeC IIPeCTaBIIAET YIIe IIas IO
Boabl Cpeiu3eMHOro MOPs 4acTh I10-
OGepesxkbsa AekcaHapuu. Bmecte c rep-
MaHCKHMH KOJIJIETAaMH HAIIIU €rUIITO-
JIOT'Y KICCJIEIOBAJIH «(IIapCKUI TaHHUK»
TT 320 B ®uBax (JIykcop). CoBMECTHO
¢ BcepocCUHCKUM Xy0KECTBEHHBIM
Hay4YHO-PeCTaBPAIlMOHHBIM LIEHTPOM
uM. akaja. 1.9. 'pabapsa BeaeTcs pe-

MAHE®OH

cTaBpanyd KONTCKUX IIePKBeN cTapo-
ro Kaupa. OnHako paboTsl A y4e-
HBIX B ETUnTe — HemodaThlil Kpai.
HccnenoBaTesAM IIPEACTOUT TAKIKE
czieaTh 06061IIAaOIIYe BEIBOABI U 1aTh
CPaBHUTEJIbHYIO XapaKTEePUCTUKY I'0-
CYyIapCTBEHHOI'O yCTPOUCTBA U 9KO-
HOMMYECKOro noreHnuana Erunra u
CoIlpe/ieIbHBIX I'OCYAaPCTB, BHIABUTH
HMX B3aUMOOTHOIIIEHU.

JI1060NBITHO, YTO YYEHBIM B UX pa-
60Te IOMOTraeT UX JIPEBHEETUIIe TCKUN
KOJIJIETa, UICTOPUK U aCTPOJIOT KOHIIA
IV — magana III BB. 70 H.9 MaHedoH:
MMEHHO OH IPEeJJIOKUJ paclipeae-
JIUTh MHOTOYHCJIEHHBIX (papaoHOB I10

Ha py6exe IV-IIl BB. go H.9. xun B Erunte MaHedoH, xpeu, uctopuk n actponor. Cyas

Nno ocTaTKaM rMNHAHBIX TabNMYeK, YyAOM COXPaHMBLLMXCA Nocne ruéenn AnekcaHapuinckomn

6M6NMOTEKUN, OH 3aHMMarn AOMKHOCTb «0603peBaTens 3Be3n», eMy OblfIo MOPYYEHO CO-

CTaBUTb KaJieHaapb U BECTU N1EeTONUCH. MmeHHO eMy npuHagnexuT nepsas NnonbiTka 3anu-

caTtb uctopmto Ermnta. HanmcaHHas Ha rpe4eckom fA3blke, ero KHUra oxasaTbiBana nepuopn

OoT Mudmyeckow apeBHocTH fo 30-# anHacTum (343 1. o H.3.). YBbI, BNOCNEACTBUN 3TOT TpyA

6bI1 yTpayeH, 04HAKO OH, O4EBUAHO, Gbifl XOPOLIO U3BECTEH aHTUYHBIM UCTOPUKaM — ero

umTuposanu n Mocnd dnasun, n Escesuin, n freoprun Cuxkenn.

Emy Xe npuHapgnexuT naes pa3genvtb papaoHoB Ha gvHacTuu. MoHavany Takon nogxon

Kasascs HafyMaHHbIM, HO Ha NMPaKTUKe OH oKa3aJiCA NoJie3HbIM, U UM A0 CUX MOpP NOJib3Y-

HOTCA ernMnTosiIoru.

JUHACTUAM. YYeHbIe 0 CHUX IIOp HC-
IIOIB3YIOT €ro CXeMy IIPU JaTHPOBKE
apXeoJIOTUYeCKUX HaXOJOK U COOTHO-
CAT ¢ Hell UMeHa HeU3BEeCTHBIX IIpa-
BUTeJIell, o6HapyKeHHbIe BO BHOBb
HaW/eHHBIX TUCbMEHHBIX UCTOYHU-
KaX MJIM TaMATHUKAaX MaTepUaIbHOI
KYJBTYPBIL.

Ha nepekpecTke KynbTyp
ApaGckasa Pecny6auka Eruner, ogHo
M3 KPYITHEHIINX I'OCy/1apCTB PEeruoHa,
OXBaThIBAET YaCTh CEBEPO-BOCTOY-
HOU AQpPUKHU U IOro-3anajgHoil A3un.
Ha rore crpana rpaHu4ut ¢ CygaHoM,
Ha 3amnaje — c JIuBuei, Ha ceBepo-
BOCTOKe — ¢ M3paunem. [[peBHUH
ErumneT 3aHUMaJI BBITOJHOE reorpa-
duyeckoe nososxkeHre. Ha BOCTOKe ero
oMbIBasio KpacHoe Mope, a Ha ceBepe
CpenuseMHOe, YTO IO3BOJIAJO IOM-
JepKUBaATh OTHOLIEHUA ¢ [lepenHeit
Aswueii, Kunipom, octpoBamMu OrericKoro
MopsA U MaTepukoBoi ['perneit. Hum —
BasKHENIIasd CyloXoJHasA apTepus —
cBA3bIBal BepxHuii u HumHaNt Eru-
net ¢ Cynanom, dduonuen 1 JpyruMu
cTpaHaMu AQpUKH.

T'eorpaduueckyro kapty Erunra
OIIPE/Ie/IAIOT HECKOJIBKO BUJOB JAaH/I-
madra: gonuHa Huma, ero genbra,
o6padyeMas pa3BeTBIECHUSAMH OCHOB-
HOTO pycja (MMEHHO TaM paclojara-
JIUCh caMble IIJIOJOPOJAHBIE 3EMJIH),
Apasuiickasa (BocTouHasd) nycThIHA,
KOTOPYIO 15 ThIC. T1eT Ha3al HOKphbIBa-
Ja caBaHHa, JIuBulickasa (3anajgHas)
IyCTBHIHA.

B Te BpeMeHa KJIMMAaT B peTHOHe GBI
ropasjio Mfarye, 4yeMm cefiuac, B ApaBUu
IIBEJHU cajbl, a BJAJEHUS IapHUIlbl
CaBCcKoOH yTomnanu B 3ejeHU. Terepb
7K€ 3/1eCh BJIACTBYET IIyCThIHA.

CoracHo pe3yjabTaTaM HCCIIejoBa-
HUMH, IPOBE/ICHHBIX Ha O6eperax Huua,
B IIEPHO/I PACIIBETA IPEBHEETUIIETCKO-
I'o ToCcy/lapCcTBa JOJINHA BEJIMKOH PEKU
6blJIa HAMHOI'O IIIMpe, caMa OHa —
6oJiee IMOJTHOBOJHOM (C TeX IIOp ypo-
B€Hb BOJbI yniaa Ha 8 M). [UraHTCcKue
NUpaMHUAbl, KOTOPBIE cefyac CTOAT
Ccpeau MEeCKOB, PaHbIIE OTPaXKaJINUCh
B BOJlaX HUJbCKHUX KAaHAJIOB, a Ta-
UHCTBeHHBIH Benukuii ChuHkC, )
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NCTOPUA OPEBHEIO EMNMTA

VI TbiC. neT 4o H.3.

B nnogopogHon ponuHe Huna passuBaeTca 3emnegenve, NosBnsioTCA NepBble NOCENeHus.

IV TbiC. NeT fo H.3.

O6pa3syloTcs KpynHble BpaXAayloLne rocyfapcTBeHHble 06beanHeHns: BepxHuin Ermnet
(tOxHoe uapctBo) n HuxHuit Ernnet (CeBepHoe LLapcTBO).

PanHee uapctso (I-1l auHacTum);
oKono 2950-2650 rr. fo H.3.

B TpeTbeMm TbicA4eneTuun fo H.9. hopMumpyeTcs eAMHoe rocynapcTBo CO CTONULEN
B Memduce. Ero uapem ctaHoBuTCcs Bnagbika BepxHero Erunta Mexnec (Hapmep unu Axa),
poAoHa4YanbHUK NepBOW AMHacTUN chapaoHoB. MNosensaeTcs nepornudnyeckoe NMCbMo.

ApesHee uapcteo (III-VIII guHacTumn)
(2650-2135 rr. B0 H.3.)

YKpenneHve gpeBHeernneTckoro rocygapcrea. HauyvMHaeTca Bo3BeeHne NepBbIX NMpamug
Ons 3axopoHeHusi hapaoHoB. Co3paeTcs 0AHO U3 CEMU YyAeC CBeTa — BENUKME NMpaMUAbl
B [n3e. B kKoHUe [IpeBHero uapcTea B pedynbraTe ocnabneHus snactu papaoHos Ervnet
pacnapaeTcs Ha NPOBMHLUMN.

MepBbIi NnepexoAHbIN Nnepuos
(IX-X anHacTtun)
(2135-2040 rr. po H.3.)

Mepviop cmyThl. Mexay ®vBamu 1 fepakneononem Lo CONepHUYECTBO 3a KOHTPOSTb
Hap Eruntom. 3atem npasuteny 1B BOCCTAHOBUNN LIEHTPANN30BaHHOE yrpaBfieHue.

CpepHee uapcteo (XI-XIl aunacTum);
1975-1755 rr. Bo H.3.

PopoHavanbHukoM X auHacTum ctaHoBuTca hapaoH MeHTyxeTen |, a KynbTypHO-
NOAIUTMYECKUM LLEeHTPOM CcTpaHbl — PuBbl. BnacTb HAMECTHNKOB B MPOBUHLMAX
ocnabesaeT. Bolicka ermnTsH coBepLUaloT MHOXECTBO BOEHHbIX MOXOA0B, 3aXBaTbIiBAOT
Hy6wu10, 3almatoT rpaHuLbl rocyaapcTsa 0T KOYEBHUKOB.

MpaBnexne papaoHoB AMeHemMxeToB 1 CeHyCcepToB, yKPEenmuBLUUX BMacTb N 0CNabuBLLMX
no3uuun HomMapxos (rpey. nomarches, npaBuTeNlb HOMa — LLAPCKUIA HAMECTHUK

B [lpeBHeM ErnnTte, KOTOPbI BO3rNaBnsa agMMHUCTPATMBHBIN annapart, CyA 1 BOWCKO
HOMa, Befan nppurauunen, KOHTpPoONMpoBan c60p Hanoro.).

BTopon nepexoaHbiv nepuopn
(XIN-XVII guHacTumn);
1755-1540 rr. o H.3.

MocTeneHnHoe ocnabnexune LeHTpanbHOM Bnactu B Erunte, nepnop cmyThl,
CONPOBOX/AaBLUMNACS rpaXxAaHCKUMU BOWHAMW, FONTOAO0M Y BTOPXEHUSMMU.

[MKcochkl (KoyeBble NNemMeHa) ycTaHaBnMBaloT KOHTPONb Haf Tepputopuen ErvnTa.

MepBbin «Lapb-nactyx» CanuTuc ocHoBbIBaeT HOBYIO cTonuuy HuxHero Ernnta — Asapuc.
3aTem hapaoH BepxHero Erunta Kamoc (Kamec) no6expaet rukcocos. Ctonuuen Ermnta
cTtaHoBATCSH OUBLI.

HoBoe uapctBo (XVIII-XX anHacTtum);
1539-1075 rr. o H.3.

PacuBeT erunetckoro rocygapctea. Cosfatotca 3HamMmeHUTble xpambl B KapHake, Jlykcope,
Abupoce n A6y-Cumbene, rpo6HuUubl B JonnHe uapein (B dusax).

1473-1458 rr. po H.3.

MpaBneHune Lapuubl XaTwencyT, OTMEYEHHOE PAaCLBETOM UCKYCCTB U apXUTEKTYPbI.
Mo BeneHuto XaTLwencyT NOCTPOEH MOLLHbIA TOProBbIA M BOEHHBIN (OJ10T, NOOLLPATCA
KOMMepYeCKUNe CBA3U C MHO3EMHbLIMU TOProBLaMM.

1479-1425 rr. po H.3.

Mpaenenune TyTmoca lll, ogHOro n3 BennyanLumMx 3asoesartenen.

1292-1190 rr. O H.3.

K Bnactu npuxogut XIX guHacTtus, oCHoBaHHas BoeHavanbHMKoMm Pam3ecom I.

1190-1075 rr. A0 H.3.

MpaBnenne XX guHactun. ErmneT nogeepraeTcs HanafeHMo Co CTOPOHbI NMUBUIALIEB
1 HapodoB Mops (MNemMeHa, XM1BLUNE Ha OCTPOBax Arerickoro Mops).

TpeTuii nepexoaHbI nepuon
(XXI-XXV puHactum);
1075-715 rr. po H.3.

Mepuopn ynapgka u pacnaga erMneTckoro rocygapctea, OTMeYeHHbI NOCTENeHHbIM
ocna6nexHvem Bnactu papaoHOB M MOCTOAHHBIMW HALLIECTBUSAMU NINBUIALEB U HYOMIALEB.

Mo3pHuii nepuopn
(XXVI-XXXI auHacTtunm);
715-332 rr. BO H.3.

CTtpana nonapaet nog Bnactb nepcos (XXVII guHacTtus).

332r. po H.3.

Ernnet 3aBoeBbiBaeT Anekcanap MakegoHckuii. B genste Huna ocHoBbiBaeTcs HoBas
cTonuua — AnekcaHgpus.

ANANHUCTUYHECKUI NEePUOA;
304-30r. BO H.3.

Mocne cmepTn AnekcaHgpa MakefoHCKOro BnacTb nNosly4aeT OAMH U3 ero NoSIKOBOALEB —
Mronemen. EruneTt cTaHOBUTCS OAHUM U3 KPYMHENLUNX LLEHTPOB 3NIIMHUCTUHECKON
KynbTypbl. MocnegHen na guHactuu MNronemees uapuue Kneonatpe npu nomowm Llesaps n
Mapka AHTOHMS yfaeTcs paclumpuTb eruneTckue Tepputopun. OgHako OkTaBuaH

B KOHL|e KOHLI0B 3axBaTbiBaeT Eruner.

Pumckuii nepuogn;
30r. 4O H.3. — 395 T. H.3.

B 30 r. go H.3. ErmneTt cTaHOBMTCSA PUMCKOWM NPOBUHUMEN. B nepBbIx cToneTnsx Halwewn
3pbl 30€Cb aKTUBHO PacrnpoCcTpaHAeTCs XPUCTUAHCTBO.

Wcnamckuii nepuop; c 641 .

B 641 r. Erunet 3aBoeBbIBaeT apabckuii BoeHavyanbHUK AMp M6H anb-Ac. CTonuuen
rocypapctea ctaHoButcs dyctaT (Ha TeppuTopmm coBpeMeHHoro Kaupa).
HauunHaeTtca nucnammsaumsa HaceneHus, XxpucTmaHe NoaBepraoTcs rOHEHNUAM.

969 r. — ocHoBaH Kawup.

1517 r. — Cyntan Cenum | npucoepmnHseT Ermnet k OcMaHCKo nmnepum.
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CTpasK NYyCTBIHH, BO BpeMeHa CBoel
MOJIOIOCTH He pa3 IojABepraJjcs Ta-
KOMY HATHUCKY CTUXWUU pa3juBa, 4TO
JUIIb €ro rojioBa B3JbIMaJiach Ha/
MYTHBIMU BOJTHAMM.

PasBuTOE CeIbCKOE X03UCTBO Eru-
nTa 6bIJI0 HEBO3MOYKHO 6€3 HUCKYyC-
CTBEHHOU CHCTEMBbI OPOIIICHUA. YIKE B
IV TeICcsTYeIeTUU 10 H.3., B IIEPUOJ, Oy p-
HOI'0 pa3BUTUSA rOCYyJapCTBa, B I0JINHE
Huna coopy:kajauch CIOMKHbBIE UPPU-

MEM®UC

raroHHbIE COOpyXeHuA. Bo Bpemena
sxe CpeJlHero 1apCcTBa, B 910Xy IIpaB-
neHnusa AMeHemxera IIl, ykpenusie-
ro BJIACTh LIEHTPA U CO3JaBIIEro a@-
GEeKTUBHYIO aAMUHUCTPAIUIO, GBIIO
OCYIIECTBJEHO CTPOUTEIBCTBO T'U-
TaHTCKOI'O BOJOXPaHUJIUIA B palioHe
daromMcKoro oasuca. PacnosoxenHasa
TaM OrpoMHas €CTECTBEHHAs KOT-
JIOBUHA C IOMOIIBIO CHCTEMBI AaM0,
IIJIOTUH, KAHAJO0B U IIJII030B ObljIa

Memduc (rpeveckas TpaHCKpUNUMA ApeBHeernneTckoro «MeH-Hedep», 4TO 3HAYUT «npe-

KpacHas cTeHa») 6bl11 OCHOBaH nepBbiM hapaoHoM MeHecoM, 06beaMHMBLLMM OKono 3000 T.

[0 H.9. BepxHuii n HuxHuin Ermnet. lopog Hocun v gpyrue HasaHnua — XeT-ka-ltax B 4ecTb

6ora MNTaxa, KOTOprVI no4yuTarnca B 34elHNX MecTtax. TBopeu, BCero cyuiero 3aHqan Mecto

B 06LLEEernneTcKoM NaHTeoHe Kak NOKpPOBUTEJIb UCKYCCTB N peMecer, a elle no3gHee 6bIn

cooTHeceH ¢ Cokapom n Ocupucom. Ketatu, cnoso «Ervner» Toxe ABNAeTCA NPON3BOAHOWN

oT umeHu lMTaxa. PacugeT ropofa npuiiencs Ha nepuoa LpeBHero LapcTea, KOTopbI Mo-

3TOMY YacTo Ha3biBaloT MeMducckum.

MepecTaB 6bITb cTONUUEN, MeMmduc, ogHako, ocTaBasncsa OQHUM U3 BaXXHENLUUX NONNTHNYe-

CKUX LLEHTPOB CTPaHbl. A Korfa 6bln paspyLueHbl i3bl4eckrne Xpambl, Fopof nepectan 6biTb

N PENTUTNO3HbLIM LLEHTPOM.

Mocne apa6ckoro 3aBoeBaHuWs 6bina OCHOBaHa HoBas cTonuua — Kaup, cTpomMTeny Kotopo-

ro ucnosb30oBanun NOCTPONKKM apeBHero Memduca B kayecTBe KameHonomeH. OgHako elue

B koHue Xl B., M0 CBMAETENIbCTBAM MyTeLIEeCTBEHHUKOB, €0 BEJIMYECTBEHHbIE Pa3BauHbl

TaHynuce oT [axwypa Ao Mm3bl. CerogHs xe 3aecb 0CTannch NNLLb XONMbl U 6eHble AepeB-

Hu BappatweinH n Mut PaxuHa.

npeBpalieHa B UCKYCCTBEHHBIN pe-
3epByap, I03BOJIAIOIINHN HAKAIIJINBATh
BOJY B IIepHoJ pasyinBoB Huna u rem
caMbIM PeryJMpoBaTh €ro YypoBeHb U
OpOIIATh IIJIOOPOAHBIE 3€MJIU B OKPY-
re, 6arosaps 4yemMy 9TOT PErvOoH CTaJl
uUTHUNEeW Erunra, gojroe Bpems
cHab:kaBIIeHd XJ1e60M BeCh I'PEKO-PUM-
CKUI MHUp. IppUTranioHHbIE CUCTEMBI
IIPOCYIIECTBOBAJIU HE O/THO ThICAYeIe-
THE, U CJIeIbl UX COXPAHUJINCH [0 Ha-
IIUX JHEHN.

Erunet GbLJI CTEPIKHEM I1EJIOTO pAja
IIAPCTB U HAPOJOB, PACIIOIOMKHUBIINX-
Cs Ha TUTAHTCKOU peKe, KoTopas oIlpe-
Jlensyia UX JKU3Hb U IIyTH Pa3BUTUA,
a Takike B GJIM3JIEKAIUX NYCTHIHAX.
B KaKOM-TO cMBbICJIE CyAb0a BEJIHUKOI'0O
rocyapcTBa IpecTaBIgeT cO60M MO-
Jeb Pa3BUTUA BCEMUPHOH MCTOPUH
U II03BOJIAET CAEJIAaTh OIlpe/ieIeHHbIe
BBIBOJIbI ¥ O IITMBUJIN3AIMOHHBIX IIy-
TAX TeX UJIN UHBIX TOCY1apCTB.

Uepornudbi cyab6bl

B noneITKax HAUTHU B3aUMOIIOHUMA-
HHE C COIZIEMEHHUKAMHM YeJOBEK OT
fAA3BIKA JKECTOB IIOCTEIIEHHO IepeIesI K
pPas3roBOpPHON peyn. BO3HUKJIIO pUCYH-
4aToe MHUChbMO, IIpeBpaTUBIIEECHa CO
BpeMeHeM B ueporiudsl, 0603HaAYaAB-
IIMe He OT/eJIbHbIe CJI0Ba, a IIOHATHUA,
YTO OTPaKaJIo HOBBIH YPOBEHb CO3HA-
HHUA 4dejoBeKa. Jlajee HAMETHUJIUCH
BA IyTH pPa3BUTHUA IIMCbMEHHOCTH.
C ofHOWM CTOPOHBI, BO3HUKJIO aida-
BUTHOE IIMCHbMO, JUCKPETHBIE 3HAKU
B JIMHEHHOM IT0C/IeIOBATEIbHOCTH, 3a-
HMMCTBOBAaHHBIE COBPEMEHHON MaTe-
MaTUKOU U ajare6pou (B ajipaBUTHBIX
cucTemMax OJUH 3HaK (6yKBa) 0OBIYHO
nepefaeT OAUH 3BYK), C APYTOM — Ipo-
JIOJI3KAIU Pa3BUBATHCA HePOrIuduye-
CKHe€ KYJIBTYPBI, TAKHE KaK KUTalCKasa
U eTUIIeTCKadA.

B Erunre foiaroe spemMsa napajjieib-
HO CyIIIeCTBOBAJIO TPU BU/iA IUCbMEH-
HOoCTH. CBANIEHHBIM Heporauduye-
CKUM ITMCHBMOM JI€JIQJIUCh B OCHOBHOM
HaJIIUCU PEJIUTHUO3HOTO UJIU Trocy-
JapCTBEHHOI'0 3HAY€HUs, KOTOPBIMH
IIOKPBIBAJIUCH CTEHBI XPaMOB U I'PO6-
HUL U T.1. [IepBBIM HCclIeioBaTeIeM,
KOTOPOMY yJaJjiochk pacmiudpoBaTh
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JPEBHEETUIIeTCKUEe UePOIIU(BI, CTAT
dpaHny3sckuii ygeHsiit Han-Opancya
[TammoneoH (1790-1832), onmupas-
mIuicsa Ha CpaBHEHUS C I'PEYECKOU
Bepcuel Po3eTTCKOro KaMHs.
3HaMeHUTHIN Po3eTTCcKkuil KaMeHb
cojiep:kall HAAIIUCH KaK Ha erumneT-
CKOM, TaK ¥ Ha I'PEYECKOM fA3BbIKaX,
YTO IO3BOJIMJIO YYEHOMY COIIOCTA-
BUTH UEPOTTU(DHI U UX I'PEYECKUE DK-
BUBAJIEHTBHI, CO3/I1aB TEM CaMbIM OCHO-
BY IS IIepeBoJia BCeX eTUIIeTCKUX
neporIuUIEeCKUX TEKCTOB. 3a KHUTY
«Erunet npu dpapaoHax» oH B 1807 1.
OBIJT €MHOTJIACHO U30paH YJIeHOM
I'penobGibckol akageMuu, a B 1809r.
Ha3HaveH NpodeccopoM UCTOPUU

Ha JBOUYHOMN CHUCTeMe, KOTopas UC-
I107Ib3YETCSA B COBPEMEHHBIX KOMITBIO-
Tepax. Keraru, mecrtugecsarepudHas
cucTeMa, KoTopas 0 CUX [OP IpUMe-
HfAETCHA JJIs1 OTCYeTa IPaayCcoB U Bpe-
MEHH, 3aMMCTBOBaHa U3 JIBypedbs.
JlpeBHEETUNIETCKUE TEOPEMBI HE 3HA-
JIA €JUHOM CUCTEMBI IOKAa3aTeIbCTB,
CyIeCTBOBAJIHN CHelHaJbHbBIE NH-
CTPYKIIUU UM IPUMEPHI TOT0, KaK pe-
mIaTh Ty WK UHYIO 3a7ja9y Ha OCHOBE
OITpe/IeIEHHBIX [IPABUJI BEIYHUCIEHUS.
9TU 0COGEHHOCTH OOBSACHSIIOTCS TEM,
4TO B T€ BpeMeHa MaTeMaTHKa HOCH-
Jla IPUKJIaJHON XapaKTep: ¢ IMOMO-
B0 apU(PMETUKY ITUCIBL Y YU THIBATIN
yporkail, pacCINTHIBAIN KOJIUIECTBO

Ernnet 6bin LEHTPOM MHOIMMX LLapCTB
N HApPOOOB, TArOTEBLUMX K TMraHTCKOM peke.

I'penobibckoro yuusepcurera. Cryc-
T4 13 net Han-®PpaHcya [IlaMnonboH
BBICTYNHJI ITepes YieHaMu OpaHIry3-
CKOM aKaJIeMHUH C JOKJIAJOM, KOTOPBIX
BOIIIEJI B UICTOPHIO HAyKH 110/ Ha3Ba-
HueM «I[IncpMo K rocrioguHy Jlacbe» u
CTaJI HOBOPOTHBIM MOMEHTOM B U3y 4Ye-
Huu JlpesHero Erunra.

B 0GBIJIEHHOM KU3HU E€TUIITSIHE Ya-
e I0Jb30BAJUCh UEPATUKOM, T.e.
CKOpOITHCHIO. JIJIA HAHECEeHUs 3HAKOB
Ha NaIupyChl OHU IPUMEHSJIHN TyIIbIe
TPOCTHUKOBBIE IIAJOYKU U KPACKU.
HanucanHbIe TAKUM 00pa30M TEKCTBI
HCIIOJIb30BAJIUCH AJIf IPAKTUYECKUX
HY*®I. [lpyroi ¢dpopMoii nucbMa 6bLIa
JAeMOTHKA, T.€. «HAPOJHOE» IIUCbMO
C YIPOIIeHHBIM Ha4yepTaHUEM HepPO-
riaudoB, HEKOTOPbIE U3 KOTOPBIX HC-
MOJB30BAIUCE A1 (POHETUYECKOTO
nucbma. OJHAKO BasKHbIE JJOKYMEHTHI
JloJIroe BpeMs IPOJOJIKAJIN NTHUCATh
uepornudukroii. Takum ob6paszom, 3a
ThICAYEJIIETUA €rUIIeTCKOe IIUChbMO
M POIILJIO JUIMHHBINA Iy Th PA3BUTHUA.

Ha4yaTtb ¢ Hyns

EruntaHe He TOJAbBKO PaHBbIIE BCEX
Haoﬁpenn IINCBMEHHOCTBb, HO U ObLITH
II€EPBBIMU MaTEMaTHUKaMU. Cawmoe mo-
Pa3uTEJIbHOE TO, UYTO APEBHEETUIIET-
CKasg mMaTeMaTHUKa Obljia OCHOBaHa

CKOTa U T.[., & TEOMETPHUS [O3BOJIAIA
BBIYHUCIATDH IIJIOIAZHU UIU 06bEMBI
IIpU U3MEPEHUHU 3eMEJbHBIX y4acT-
KOB UJIM CTPOUTEIbCTBE. [peKu, B TOM
qucie u [udarop, HEOLHOKPATHO IO-
celaBIIre cTpaHy papaoHOB, mepe-
HAIU U Pa3BUJIU MaTeMaTHU4YeCKUe
3HAHUA IPEBHUX €TUITAH.

Memdouc, 3aTepsiHHbIN B BeKaxX
ApxeoJsiorndyeckas skcrnengunus leH-
Tpa eruITOJIOTUYECKUX UCCIIeIOBAHUN
PAH BefileT MHTEepECHEUIIINE PACKOIIKHU
Ha MECTe PacHOoJIOKEHU 3HAMEHUTO-
ro Memduca — ropoja ¢ yIUBUTEIb-
HOU UCTOpUEH.

HMsHagyanpHo Eruner He ObIJI €U~
HBIM, JoJrue roasl Bepxuuii u Hux-
HUH EruneT conepHUYaIu MexIy CO-
6011, TTOKa TPUMEPHO 3 THIC. JIET /IO H. 3.
He 00 beJUHUJINCH II0J] Ha4aJIOM Liaps
IOxHBIX 3eMenb MeHeca. Beli n1u
OH peaJIbHOU MCTOpUYECKON pury-
po¥i? Pap mccienoBaTesieil OTBEYAIOT
Ha JaHHBIA BOIIPOC ITOJOKUTEIHHO
¥ CYUTAIOT, YTO OH HOCHJI mMA Hapwme-
pannu Axa. Ctonuneil o6’beITMHEHHO-
ro rocyzapcTtsa ctaj MeMmduc, KOTo-
pBIi yIIOMHUHaeTCA NPaKTUYECKU BO
BCeX IMMUCbMEHHBIX UCTOYHUKAX TOTO
BpeMeHH. ['opoj 6bIJI KPYyHOHBIM II0-
JIUTUYECKUM U aJMUHUCTPATUBHBIM

LEHTPOM, B IIepuoj JIpeBHero napcTaa
(koTOpPBIN, KCTATHU, NHOTA HA3BIBAIOT
MeM(}pUCCKUM EePHOJIOM) B CTOJIUIE U
OKPECTHOCTAX IIPOKUBAJIO 10 50 THIC.
yeJjioBeK. Ha mpoTtsamxeHun BeKkoB MeMm-
duc neperus B3JETHl U NaJleHUA, HO
HHUKOT/Jla He yTpaduBaJ CBOM cTaTyc.
ITocye ocHoBaHUA B 332 I. 10 H. 3. HO-
BOM cTONMUIIBI, AslekcaHapun, MeMduc
OTollIeJl Ha BTOPOU MJIaH, IOCTEIIEHHO
IpHIllea B yIaJIOK U 3aTepAJICA CPeu
neckoB. K VII B. H.3. HUKTO y:e He MOT
CKasaTh, I7ie IIBeJjia U IIIyMeJia IPeBHAA
cronulia Erunra.

OnpHako caaBa ropoja He jgaBaja
HOKO0A JI00uTeaM uctopuu. B 1799 .
Harnoneon opraHM30BaJI ClIeIUaIbHYIO
KOMMCCHIO, KOTopas Npu3Haja JIepeB-
HI0O MuT-PaxmnHa TeM caMbIM MECTOM,
rJie HeKorja pacrnojarajcsa ApeBHUM
Memdouc. Ceiiuac B aToM palioHe pa-
60TalOT aHINIMHCKUE U PpaHIy3CKHe
apxeoJIoTH, OJHAKO IIOKa MM He yja-
JIOCh HAUTU HUKAKUX CJIEJ0B ropoja
BpeMeHHU J[peBHero napcraa.

Pocculickue y4deHble BBIABUHYIN
CBOIO BEPCUIO MECTOHAXOMKICHUA IPEB-
HeU cToyunbl B patione Kom-TymaH.
Ilepes HaYaJI0M pacKONOK HAIU Te-
0(dU3UKHU NPOBEIU 3/IeCh PAJ HCCIIe-
JOBAHUH, CIIOCOOHBIX NOATBEPAUTH
NpaBUJBbHOCTB Aorajgku. M3secTHoO,
YTO 3a IIPOUIEAIIINeE ThicAYeae T Hui
HEOJJHOKPATHO MEHSAJ PyCJo, IIOPOX
CMbIBafd C JHIla 3€MJIU IleJIble IToce-
neHusa. OZHAKO OTedyeCcTBEHHBIE y4Ye-
Hble 0OHAPYKUJIH, YTO BOABI PEKU HU
pas3y He U3MEHUJIN MECTOIOI0KEHU
JAPEBHETO ropojia, IOCKOJBbKY B 310Xy
JlpeBHero napcTBa TaM cyIiecTBoBajIa
naMba. JIeKTpopas3BeKa okasaja,
4TO BHYTPHU TeJJIA (UCKyCCTBEHHOI'O
X0JIMa) PacIloIokKeH 12-MeTpOBBIN
KYJbTYPHBIH CJIOH, 11O KOTOPBIM, BO3-
MOJKHO, Iorpe6eHbl TalHbI [[peBHETr0
napctBa. OLHAKO IOKA poCCHUICKasA
SKCHEeJUIIMA NPOBOAUT PACKONKH
BEPXHHUX CJIOEB, KOTOPBIE TOME Ay
HWHTEepecHbIe pe3yJbTaThl. B gacT-
HOCTH, OBIJIM OGHAPYKEHBI MOIIHbIE
cteHbl. O4EeBUAHO, 3/1€Ch CYyIECTBO-
BaJI1 OGOPOHUTEJIBHBIE COOPYKEHU:
BHYTPH CTeH ObLIV HAWJ€HBI IIEPCU/I-
CKMEe HaKOHEYHUKH cTpeJl. MoKHO

B mupe wayku [03] mai 2006

13



OYEBHAHOE — HEBEPOATHOE

Oevip anb-baHat

MIPEeAIIoJOKUTD, YTO JAHHBIM CTPOU-
TeJIbHBINA F'OPU30HT OTHOCHUTCS KO Bpe-
MeHU 3aBoeBaHUA MeMduca nepcamMmu
(525-404 rr. 10 H.3.).

HaxogKHu MO3BOJAIOT CYIUTH 00
o6paase :KM3HU ropojia. B yacTHOCTH,
COXpPaHUJINCH pa3HOOOGpPa3HbIE COCY-
OBl C HAAIIUCAMMU U OTTUCKAMU IIe-
gaTel, CBUAETEJIbCTBYIOIINE O TOM,
YTO JKUTEJHU TOPTroBaJIM BUHOM,
3€pPHOM, Pa3JIMYHBIMHU U3AETUAMU
peMecJIeHHUKOB. PAaCKONIKH cBHUE-
TeJbCTBYIOT O TOM, YTO TOpoJ OGbLI
BEJIMK, MHOTOJIIOJICH U MHTEePHAIIU-
oHaJleH. MccienoBanue aprTedaKkToB
MEeTO/I0OM YTJIEPOJHOTO aHaIu3a II0-
3BOJIUT OCYIIECTBUTH UX Gojee ToY-
HYIO IaTUPOBKY M 3aTeM CPaBHHUTh
IOJIyYeHHBbI€ JaHHBbIE C U3BECTHBI-
MU NUCBMEHHBIMU UCTOYHUKAMM.
Ha nmpoTaxkeHuu croietuin Memduc
npounseTaa. 3leCh CXOJAUINUCH Ca-
MBI€ OKHBJIEHHBIE TOPrOBbIE€ IIyTH,
€r0 YJIMIIBI OIJIaIaJ MHOTOTOJIOCHIN
roBOp Pa3HOA3BIKOM U pas3HOILIE-
MeHHOU Tonnel. [loxkanyi, He 6yaeT
npeyBeJIdYeHUEM Ha3BaThb €ro Be-
JUYANIIUM IePEKPECTKOM KYJIBbTYP
apeBHero mupa. Kak ke ymxuBaiacsa
BMECTE BECh 9TOT IIE€CTPBIN JIIOA?

Boapmioil 3acayroil eruneTcKUx
¢dapaoHOB OblIa UX BEPOTEPIUMOCTb.

IToce 3aBeplIeHHU 3aBOoeBaTEIbHBIX
BOMH 60TM NMOKOPEHHBIX HAPOJOB
BKJIIOYAJIUCh B €rUIIETCKUM MaHTe-
OH, a BOXK/JU BBOJMJINCH B rocyaap-
CTBEHHYIO aJfMUHHUCTpanuio. Takum
o6pa3oM yaBaIoCh U36€KaTh PEIU-
THO3HOU BPaK/JIbl U MEKJI0YCOOHOM’
6opb6BI. BiracTuTenb 3aBO€BaHHOM
TEPPUTOPHUHU MOTI COXPAHUTH CBOH
TPOH U IlepeJaBaTh €ro ChbIHY, €CJIH
OH IIPOABJISAJ JOAIBHOCTD II0 OTHO-
IIEHUIO K IEHTPaJbHON BJIACTH.

CeropHsa, Korjga MUTpPaIlUOHHBIE
IIPOLIECCHI TPUOOPETAIOT INI06AIbHBIE
Macutabbl U JIIOJIell My4YaeT BOIIPOC
06 MHTerpanyy IpUIIeJIbIeB, ONBIT
JAPEBHUX [IMBUJIN3AIUN OKa3bIBAET-
Cs1 OYeHb [I€HHBIM U I10JIE3HBIM.

IIpu pa3yMHOH NOJUTHUKE KOPEH-
HO€ HaceJIeHue MOMKeT 6JIaroIoyyd-
HO U IIOJIOTBOPHO Y3KHUBATHCS C JIIO-
6bIMU MUTPAHTAMHU U 9THUYECKUMU
rpynnamMu. «JIpUIIIBIA JI0» CIIOCO-
6€H He TOJIBKO «BJIUTh CBEKYIO KDOBb»
U CIIOCOOGCTBOBATH PEIIEHUIO MHOTHUX
peMorpaduueckux npobiemM, HO U
MOJeJNUThCA HOBBIMU IIEHHOCTAMH,
npejcTaBJIeHUAMU, BEDOBAHUAMH,
obGoramas KyJabTypy U [IEeMEHTUPYHA
o6IIMMH MHTEpecaMMu IIUBUJIN3A-
nuio. TaKoOB MyJApPBIA YPOK, U3BJIE-
YeHHBIU U3 INIyOGUHBI BEKOB.

ButBa congapHbIX 60ros

B pesynpTaTe pacKoIOK, IIPOBOJUB-
MINXCA POCCUUCKUMU HUCCIea0oBaTe-
aamu B Erunre, 6p111 06HaApPYKEHBI
HUHTepecHelIue NaMATHUKU MaTe-
PHUAIBbHON KyJIbTYPBHI, JOCEIe Horpe-
GeHHBIE II0J CJIOeM 3eMJIU U IIecKa.
BckpbiBajica OAWH IJIACT 3a APYTHUM,
U U3 HEOBITHUA BOBHUKAIU OUYePTAHUA
JKMJINI U XPaMOB, ITpeAMEThI JoMalll-
Hero ob6uxoja, KyJbTOBbI€ IPUHA/I-
JIeKHOCTH, capKodaru, UCKyCHBIE
IOBEJHUPHBbIE YKPAIIeHUA U Apyrue
YAUBUTEIbHBIE HAXOJKU. YAaJIOCh
TaKKe 0OHApYyKUTh PparMeHThl Ha-
NUPYCOB, B OCHOBHOM PEJIUTHO3HOTO
co/lep:KaHUusd, U APYTUX JOKYMEHTOB,
BBICEYEHHBIX B KAMHE 1 HAalTUCAaHHBIX
Ha INIMHAHBIX COCy/laX, IPOJIUBAOIIe
CBET Ha pa3jMYHbIe dTAIIbl ICTOpUYe-
CKOT'0 Pa3BUTHUA ApPEBHEU IMBUIN3A-
MU 1 Ha IMOBCEJHEBHBIN OBIT JIOAE
TOTO BDEMEHHU.

IIcbMeHHBIE HCTOYHUKN IIOMOTAal0T
JIydIlle HOHATH KaK MOJIUTUYECKOE yC-
TPOMCTBO CTPAaHBI, TaK U yKJIaJ ¥KU3-
HU, PACKPBITH POJIb TOM UJIU NHOU HC-
TOpUYeCcKol au4yHocTu. Hanpuwmep,
apxuB JxHaToHa (papaona XVIII nu-
HacTuu AMeHxoTena IV, BCTyIIUBILIEro
Ha TpoH B 1353 1. /10 H.3.), pEJIUTHO3-
HOTO IIpeo6Gpas3oBaTeis, Ybe BIUAHUE
BBIIIJIO 3a IIPEJesbl ero cCO6CTBEHHONU
cTpaHbl, OOHApyKEeHHBINH B €ro CTO-
auie AxeTaToHe, IIO3BOJIMJ MHOTOE
y3HATh O IIEPUOJE€ €ro IpaBJIECHUA.
OxasaJioch, HaIIpuMep, 4YT0 OXHATOH
OBLJI OTHUM U3 IIEPBBIX, KTO BeJI Pery-
JAPHYIO IIEPENUCKY C IPaBUTEIAMU
XEeTTCKOI'0 TOCyZJapCTBa, PaCIIOI0KEeH-
HOro B MaJjoil A3uu, Ipu HeM ObLIO
3aKJIIOYEHO HECKOJBKO MUPHBIX JI0TO-
BOpPOB. B Te BpeMeHa Eruner noazep-
JKMBAJI IUIIJIOMAaTUYEeCKUE OTHOIIIEHUA
CO MHOTMMU Tocy/lapcTBaMU JIpeBHero
Bocroka.

Ha nepuop HoBoro napcrtsa npu-
mreJjcsl HOBBIM pacuseT Erunra, XoTda
opraHmusanua aJMUHUCTPAIUHU Ipe-
TepIiejia HEKOTOpble U3MEeHeHUsd. B oT-
Ju4ue oT J[peBHero 1apcTsaa, OIopou
TpoHa (papaoHOB CTAJIU BBIXOAIBI U3
cpeabl BONHOB, YNHOBHUKOB U 3€M-
JneByajenbes. [Tosaunuu xpeyecTBa
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3aMeTHO YCUJIMJIUCh, YKPENUJIOCh UX
MOJIUTHUYECKOE BJIMAHNUE, BO3pocia UX
9KOHOMUYECKas COCTOATEIbHOCTB, I10-
CKOJIbKY MHOTOYHCJIEHHBIE GoraTcTBa
u pabbl, 3aXBa4yeHHBIE B X0/I€ BOEH-
HBIX KaMIIAHUHN, CTEKAJNUCh B XpaMBbl,
IIpesk/ie BCETO B CTOJIMYHOE CBATUIIHU-
e AMoHa. YTo6bI OrpaHUYUTh BJIACTh
speyecTBa, AMeHxoTel IV rpoBel pe-
JIUTUO3HYI0 pe(OpMYy U BMECTO IIEJIOTO
coHMa 60:KeCTB oBeJIeJ HOKJIOHATHCA
eIMHOMY 60Ty ATOHY, BOILJIOIIIEHHOMY
B 06pa3se COJTHEYHOr0 IUCKA. DTO ObLIa
yAUBUTEJIbHAsA, OepeauBIIasa cBoe
BpeMs IIOIIBITKA BBECTHU €JTUHOO0KIE.
B yroay cBoeMy u3iio6JeHHOMY 60-
JeCTBY (papaoH-COTHIEIIOKJIOHHUK
CcBO€ IpeHee uMA AMEHXOTEMN, YTO
o3Havajao «AMOH J0BOJIEH», 3aMEHUJI
HOBBIM — OXHATOH, «<YTOAHBIN ATOHY».
B Tpexcrax KmjoMeTpax K ceBepy OT
®uB O6blyIa OCHOBAHA HOBAfA CTOJIU-
na, AxeratoH («I'opu3oHT AToHa»).
Pedopma nmesia KosoccaabHOE 3HaYe-
HUeE /Ul YKPeIlJIeHUs BJIacTU apaoHa
B Erunte u 60pb0bl C 9KOHOMHUYECKUM
MOTYIIIECTBOM KperoB. B mapctsBosa-

Haxopgkn n3 Oenp anb-banaTa: dpurypka Mapnokpara n macka capkodara

cronuny B ®uBbL. Bripouem, 9T0 GbLIU
eJVHCTBEHHBbIE 3aMeTHBbIE JeAHUA
TyTaHXaMOHa — OH YMep COBCEM MO-
JIOABIM, U HE OCTaBUJI ocoboro ciena
B uctopuu. OH IpHUoOpeJI NIUPOKYIO
M3BECTHOCTD JIUIIb II0CJ€e TOr'o, KakK

Llapckuin TanHWK XpaHWUn OCTaHKKU LenblX
NOKOMEeHNN bapaoHOB U XPELIOB,

HHe DXHaToHaA KYyJIBT AToHA cTaj opu-
IIUAQJIBHBIM FOCY/IapCTBEHHBIM KYJb-
ToM. OlHAKO HacamkJIaeMblil CBepXy
JKECTKUN PEJIMTMO3HBINA JUKTAT pef-
KO HAXOJHUT IIOHMMaHHe B HApOJe,
IIPUBEPIKEHHOM BEPOBAHUAM CBOUX
npeakoB. KpoMe TOro, HOBBIM BESHU-
M PE3KO IIPOTUBUJIOCH }KPEYECTBO.
B peayabTaTe yixe dyepe3 HECKOJIbKO
JIET ITOCJIe CMEePTH DXHATOHA BCE IPEB-
HUE eruIeTcKue 60ru GbLIN «BOCCTa-
HOBJIEHBI B CBOMX IIpaBax», a BO IJIaBe
HMX CHOBa BcTaJ AMOH. Bce BepHyJ10Ch
Ha KPyTH CBOA.

Bckope nocie cmepTu ¢dapaoHa-
COJHIIEIIOKJOHHUKA Ha IPecTOoll
B3omes TyranxaMoH. Co6CTBEHHO,
cHayaJja oH 3BaJjica TyTaHXaToH, T.e.
«*KuBoit o6pas AtoHar. Ho, npuaa k
BJIACTH, OH IPUHAJ HOBOE UMS, BOC-
CTAHOBMJI KyJIbT AMOHA U IIepeHecC

CNnyXxXmnswmx mnm.

6bLJIa OTKPBITA €I'0 TPOOHUIIA — €JTUH-
CTBEHHOE U3 OOHAPYKEHHBIX J0 CHUX
0P 3aXOPOHEHUU IPEBHEETUNIETCKUX
dapaoHOB, KOTOpPOE OCTAJIOCh HEpa3-
rpabJeHHBIM U B II€PBO3JaHHOM BU/Ie
JIOHECJIO 10 Hac Bce cBoe norpebab-
Hoe BeJInKoJjienne. OTKPBITHE T'Po6-
HUIBI TyTaHXaMoOHa CTaJI0 OJHOM
U3 KPYNHENIINX apXeoJOTUYEeCKUX
ceHcanui XX B. U YBEKOBEUYUJIO UMS
6e3BPEMEHHO YIIe/AIIero IoHoro da-
paoHa.

HusBep:keHue oqHUX GOTOB U BO3-
BeJUYUBAHUE JPYTUX B 000UX CIIy-
gasax COIIPOBOK/AAINCh BapBapPCKUMU
AeaHUAMU. Tak, OXHaTOH IOBEJEI
MOBCEMECTHO YHUUYTOXKMUThL CAMO UM
AMOHAa, KOTOPBIN, BEPHYBIIHUCH, «OTO-
MCTHJI» PyKaMU CBOUX IIPUBEPIKEH-
IIeB — CO CTE€H XPaMOB U CT€J B CBOIO
ouyepesb COMBAIMCH KAPTYIIU C UMe-

HEM U ATOHA, U IIOKJIOHABIIEI0CH €My
dapaona. B pesynbrarte «6UTBBI 6OrOB»
oru6Ji MHOTHE ITAaMATHUKU BEJTUKOU
KYJIbTYPBHI.

PenuruosHasa pedpopMa IXHATOHA
6blyIa €JBa JIU He NepBON U eIUH-
CTBEHHOM IIONBITKON yCTAHOBIECHUA
KyJIbTa eUHOI'0 60ra, IpeAIPUHATON
3aJI0JIT'0 10 3apOK/IEHUSA IIEPBBIX Be-
JIMKUX MUPOBBIX PEJIUTUH: UyAau3-
Ma U XxpuctuaHcTsa. [lociae cMepTH
¢dapaoHa-BEepOOTCTYIIHUKA JAPEBHAA
Bepa BCHBIXHYJIA C HOBOU CHJIOHN, MO-
JIYYMJIN PA3BUTHE KYJIbTHI CHHKPETH-
YeCcKUX O60roB, UMEIOIINX MHOMXKECTBO
GYHKIIMY, UMEH U UII0OCTaCeU U ABJIA-
IOINUXCA KBUHTACCEHIIMEN pas3yind-
HBIX BepoBaHUN. C 0JHON CTOPOHBHI,
o06HOE CIUAHNE HECKOJIBKUX KYJIb-
TOB MOJKHO pPacCIleHHMBAaTbh KaK CBOEO-
6pas3Hoe CTpeMJIEHHE K eJJUHOOO0KHUIO.
C IpyTO¥ CTOPOHBI, OHO OTPAKAET IU-
BUJIU3AIMOHHBIE ITPOIECChl, HAIIOMHU-
HaAIOIIHE Te, YTO CETOJHSA IIPOTEKAIOT
B COBPEMEHHOM Hayke, cTpeMsAleicsa
0600IIUTD Pe3yJIbTAThI UCCIEJOBAHUN
B PA3JINYHBIX 001aCTAX U BBIPA60TaTh
HEKUU MEKIUCITUTIIMHAPHBINA ITOIXO0/,
K rJI06aJIbHBIM ITpo6jeMaM, Croco6-
HBIH IIPUBECTHU K OOIIIEMY METO/0JI0-
IMYECKOMY M MHTEJIJIEKTyaJIbHOMY
3HaMeHaTe 0. TaKoB BTOPOH YpPOK
JPEBHUX E€TUIITAH. >
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Llapckui TanHuK

Celiyac poccUMNCKO-TepMaHCKasa Ha-
yd4Has dKCcIeaunnsa paboTaeT TaKKe
B JIyKcope, B TAK Ha3bIBa€MOM I1ap-
ckoMm tariHuKe (TT 320), KOTOPBINA 10
CHX IIOp OCTAeTCA OJHOM M3 CaMbIX
3HAYUTEJbHBIX APXE0JOTMYEeCKUX Ha-
xo/10k B Erunrte. Bxosx B Hero Haxoxur-
csA B OJTHOM M3 IPUPOAHBIX aMduTea-
TPOB, 00pa30BaHHOM CKajaMu Jledp

SKCNEANLNA B NPOLUNOE

] -
e

Llapckui TaﬁH}M U 3%9“\
anb-Baxpu, K ceBepo-3anaay oT Xxpama
XarmiencyT. 3iecCb MHOTO BEKOB Ha3a/|
GBI MTOTPe6GeHBbl U HAJEHKHO CKPBI-
THI OT YYXKUX IJIa3 MyMHUU MOTyIIe-
cTBeHHBIX papaoHoB — TyTmMmoca III,
Pamsecal, Cetul, Pamseca Il u npyrux
ByacTuTene. CKajbl CBATO XpaHUIN
JOBEPEHHYIO UM TalHy yMepIINUX,
BEKaMU HUKTO He TPEBOKUJ UX ITIOKOM.
3axOopoHEeHUe CIIyYaHO 0GHAPYHKUINU

B 1998 r. LleHTpom eruntonoru4veckmx mnccneposanHnn PAH, NHcTuTyTOM ermntonorum

M Kontonorun MlOHCTepCKOFO YHMBepcuTetTa M MexagyHapoaHbIM Hay4YHbIM CbOHﬂOM

«I'HocapH» 6bina opraHu3oBaHa skcneguuusa C Uesiblo pacHUCTKU «LapCKoro TaliHuKa»

M KonupoesaHuAa Hagnucen npu Bxoge B Hero. Pe3yﬂbTaTbI nccnenoBaHuii NO3BONSAT YyTO4-

HUTb UCTOPUIO FpOﬁHVIleI 5

ApxuTekTopoM H. PelueTHUKoBOM 6bIn COCTaBNEH TOYHbIN NnaH rpobHuubl. OfHako ycta-

HOBUTb ﬂepBOHa‘{aﬂbelVl nopsAanoK pacrnosioXXeHusa MyMVIl7I n CapKOCbaI'OB He ynanochk: CBe-

AeHud, coxXxpaHueLuMecd B 3annUcax pasHbiX net (COCTaBJ’IeHHbIe no oT4yety Omuns Eperua,

3anucanHoro no namaTtu I Macnepo n M.3. BunbcoHom), 4acTo pacxoaatcs. Takxe octa-

eTca 3arapkon, nepecTtaBnan nu capkodarn A6a anb-Paccyn, nepebiM 06HapPYXMBLUNNA

3aXOopoHeHue. B xope apxeosyiorn4eckunx ncecnepoBaHuin Bnepeble 6b1N1 cOCcTaBseH nnaH

FpOGHMleI, HepTeXun BHECTTU KOPPEKTUBLI B BbIBOAbI YH4E€HbIX OTHOCUTENIbHO BPEMEHU U METO-

0B MOCTPONKM rpobHMLbI, @ HakAeHHble dparmMmeHTbl capkodaros (B Tom ymcne Pamseca )

n norpeﬁaanon yTBapu No3BONAT BOCCOEANHUTb MHOrmne 06bEKTbI, HaxofsaLmecs B pas-

JINYHBIX ErUMNeTCKUX Konnekuymax. PoccMinckne ermntonorn HageTcs, 4To UM yhacTtcsa op-

raHusoBaTtb B Kavpe, a notom 1 B MockBe, BbICTaBKY HaxofoK, OGHapy>XeHHbIX 3a YeTbipe

noJieBbIX Ce30Ha.

OKO0JIO 1874 r. MECTHBIE JKUTEIU, U B
rnocJieAyoIiye rofbl Ha YepHOM PbIHKE
JIykcopa cTaji HoABIATHCA YHUKAJIb-
HbIe IIPOM3BEICHUA JPEBHEETUNIETCKO-
ro UCKyCcCTBa U Nanupycel. MecTHBIE
BJIACTU 3aUHTEPECOBAJINCH UCTOYHU-
KOM nocTymieHui. K atomy BpemeHu
Eruner y:e oco3HaJl BCIO IIEHHOCTh
CBOUX HepasraJaHHBbIX TalH, O6blIa
co3naHa Erunerckas ciay:mxba 1pes-
HOCTEeM, oXpaHABIIad COKPOBHIIA
oT pasrpabsieHusa. Bo riiaBe opraHu-
3anuu ctosaua I. Macnepo, KOTOPBIH
NPUHAJ 9KCTPpAaoOpANHAPHBIE MEPHI,
4TOGHI IIpecedYb Pa3pylIUTeJbHYIO
eATEeNbHOCTh MECTHOIO HaCeJIeHUH.
IMomospenue najno Ha A6/ s1b-Paccyia,
M3BECTHOTO PACXUTHUTEJIA I'POOHUIL.
T'oBOpAT, UTO OH 3a ONpEJeIeHHY IO
M3y paccKasal, I7ie HaXoJATCA 3aX0-
poHeHusda. CoryiacHo JpyToi, MeHee JIU-
LIENTPUATHON BEPCUH, €T0 OMJIN TaIKa-
MU II0 IATKAM JI0 TeX IIop, IIOKa OH He
co3HaJica. OHAKO IIOAJINHHBIE 06CTO-
ATENIbCTBA OTKPBITUA, KaK, BIIPOYEM,
M UCTOPHUA U3BJICUYEHUA COKPOBUII] U3
TalfHUKAa, 0 CUX IIOP OCTAI0TCS HEBDI-
ACHEHHBIMU.

B 1881 r. Macnepo yexaJ Bo ®paH-
IIUIO B OTIIYCK, @ BMECTO HEro Ha IIOCTY
riaaBbl ETuneTckoi ciiyO6bl JpeBHO-
cTel ocrtajica OMuJIb bpyrim, ame-
pukaHckuii pororpad. B orcyrcTBUE
CBOET0 HadaJbHHUKA OH CIIyCTHUJICH
B TalHUK U OOHAPYKUJI MHOMKECTBO
capkodaros c oCTaHKaMU Llapeu u na-
pur, 6oraTyio norpe6GaabHYI0 yTBaph.
Ilo HEMOHATHBIM NPUYMHaAM OH 3a
TPH JHSA B CIIEIIIKe U3BJIEK OeClieHHbIe
NaMATHUKU, He c/ieJaB IIPpU 3TOM HU
doTorpaduii, HU 3apUCOBOK, HU OITU-
CaHMA HAXOJIOK M UX PaCHOJIOXKEHUS,
HE COCTaBHUB JjaKe IJaHa 'POGHUILBI.
3HAYUTEJbHYIO YacTh 60TaTCTB —
40 capkodaros ¢ MyMusaMHU GapaoHOB
U BEJIBMOK, OKOJIO 6 ThIC. IPEAMETOB —
yAQJIoCh CIIAaCTH, OJJHAKO MHOT0€ GbLIIO
yTpadeHo. HekoTopsle apTedaKThbl 13
«1apCKOTO TAaWHUKa» TAMHCTBEHHBIM
o6pasom okasanuck B JIlyBpe, Bpu-
TAaHCKOM My3ee U JAPYyrux cobpaHu-
Ax. Ho, Tem He MmeHee, u B KaupckoMm
My3€e COXpaHMJach BHYHIIUTEIbHAA
KOJIJIEKIIMA YHUKaJIbHBIX HAXO/0K.
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OYEBHAHOE — HEBEPOATHOE

MHorue uccjiefoBaTe Iy IbITAINCh
BOCCTAQHOBHUTBH UCTOPHUIO «IJ@PCKOTO
TaWHUKa», ONUpasCh HA COXpPaHUB-
Iyecs HaAIIUCHU U HOPAJOK PACIIOJIO-
sKeHUA MyMuil. OHaKO HACKOJbKO
JOCTOBEPHBIMH OBLJIU ITOJY4YeHHBIE
JaHHBbIE, CYAUTHb TPYAHO, IIOCKOJIBKY
capkodaru GbIJIM OCHOBATEJIbHO Pa3-
rpabJieHBl, U UX He pa3 IepeMelaan
c mecTa Ha mecTo. Kpome Toro, B Taii-
HUKe XPaHHUJIOCh OTPOMHOE YHCJIO
MYMUH, IPU U3BJIEYEHUN KOTOPBIX
apXeoJIOTUYEeCKUM KOHTEKCT He (PUK-
cupoBaiica. TakuM o6pas3om, yCTaHO-
BUTH, KOMY IIePBOHAYAJBHO ITPUHA-
JIe:xaJia rpoGHUIA, TPYAHO. VI3BeCcTHO,
OJTHAKO, YTO TaM ObLI morpebGeH Bep-
XO0BHBIN xpell [TainomkeMm II, koTo-
PBII OTBeYaJI 3a COXPAHHOCTh MYMUN
M UX (UMYIIECTBar.

Eme Mocnepo o6paTtui BHUMaHUe,
4TO B rpOOHUIIE HAXOJAHUJIUCH JBE
IPYHIIBI MyYMHH: IIEPBYIO COCTABJIAIN
¢dapaoHbl ¥ UX NIPUABOPHEIE, IIEPBO-
HaYaJIbHO IOXOPOHEHHBIE B COGCTBEH-
HBIX TPOOHUIIaX B JloJIMHE apel, a Ko
BTOPOM OTHOCUJIUCH OCTAHKH KPELOB
M 4JE€HOB MX ceMeH, KOTopble OblIN
XPaHUTEIAMU MOTHJI Iapel U CBOUX
IpenIIecCTBEHHUKOB. Tak BO3HUKJIIO
IPEeJII0JIOKEeHNEe, YTO I'POOHUIIA M3~
HavyaJIbHO ObliIa CEMEMHBIM CKJIEIIOM
ITatinomzxema II. B 110163y JaHHOM Bep-
CHM CBH/IETEIbCTBYIOT OTHOCUTEIBHO
Iejable 1 Hepaa3rpabJeHHbIe CapKO-
¢daru 4JIeHOB €ro ceMbH, HalIEHHbIE
B rorpebajbHON KaMepe, B TO BpeMs
KaK BHECEHHBIE II033Ke CTOSJIU II0 ee
CTOpOHAM M B IIpoxojaax. Kpome Toro,
o6GHapyKeHbI HAIIUCU, OCTaBJIEHHbIE
IpHU BXOJI€ JPEBHEETUNETCKUMU YU-
HOBHHUKaMH, XOPOHUBIIUMHU CJIYKU-
Tesed KyJbTa U UX POJHBIX, a Ha ITeJIe-
Hax mymuu Pamaseca IX coxpanuiauce
JIMYHBIE KJIEHMa YJIEHOB KpedyeCcKOoH
CeMBH.

MepeBonnoweHns AHy6uca

IluBunusanusa JipesHero Erunra He
TOJIBKO OblJIa YHUKAJbHA caMa I1o cebe,
HO M OKasaJla KojJoccaJbHO€ BJIMA-
HHE€ Ha BCIO JAJbHEHIIYIO UCTOPUIO
gejgoBedecTBa. OTTOJIOCKU 9TOH IPEB-
HeH KyJIbTYPBI BCTPEYAIOTCA B CAMBIX

HEOXHUJAHHBIX MecTax U anoxax. Cro-
JKETHhI, 3aUMCTBOBAaHHbBIE U3 IPEBHEE-
TUIIETCKOI'0 UCKYCCTBA, BJOXHOBJIIAIN
JKUBOIIMCIIEB U JlasKe, KaK HU CTPaH-
HO, UKOHOIIUCIIEB. B aToM y6enuianuch
POCCUIICKYE CIeIMaJUCThI, PecTaB-
pPUpOBaBIIVEe HACTEHHY IO JKUBOIIUCH B
nepksu boromarepu B Ctapom Kaupe,
BO3/IBUTHYTOU OKOJIO THICAYM JIET Ha-
3aj]] 1 Ha3bIBaeMOM «3/1b-MyaJiakar,
niu «Bucsayas 11epKOBb».
COBEPIIEHHO YIUBUTEIbHBIM IIPeI-
cTaBisgeTcd o6pa3 XPUCTHAHCKOTO
cBaTtoro Xpucrtodpopa Kunokedana
(ITcernmaBra) — OH KaK JIBe KaIllJIHU
BO/IBI ITOXO0K HA €TUIIETCKOI'0 60ra o -
3eMHOro mmupa AHy6uca, KOTOPBIH B
CBOEM IIapCTBE CJIEINJI 32 B3BEIIUBa-
HHUEM cepjel yMmepmux. [lo serennue,
XpucTodop NPOUCXOAUI U3 IIJIEMEHU
KNHOKe(asoB (IICeraaBlieB, OT rpeye-
CKHX CJIOB «co6aKa» U «rojoBa») — 06
9THUX YIUBUTEJIbHBIX CyIlleCTBaX (paB-
HO KaK M 0 MHOTHX JIPYTUX YyJAeCHBIX
CO3JJaHUAX) OXOTHO IIOBECTBOBAJU
CpeJHEBEKOBble OecTHapUU, UX AKO-
6Bl BH/IeJI 3HAMEHUTBIN KyNel-IyTe-
miecTBeHHUK Mapko Iloso. Kak B kKa-
TOJIMYECKOH, TaK U B IIPABOCJIAaBHOM
TPaAHUIUU OCTAJICA CTPAHHBIN 06pa3

BoromaTepb ¢ MnageHuem

My4YeHUKa, IOCTPaaBIIero 3a Bepy B
JIukuu okosio 250 r. Ero nounranu B
Wcnaunuwu, @pannuu (B cobope CeH-
JleHu XpaHATCA ero MOIIHM) U Jake
Ha Pycu Kak 3aIlUTHUKA OT dIUJE-
Muii. UKOHBI, n306pakaloniue Ice-
IJ1aBOTO CBATOrO0, uMerTcsa B Codun,
Cankr-IleTtepbypre u B ApuHax, B
€ro 4eCTh OCBAIIAJNCH U MOCKOB-
ckue xpambl. OCo6GBIi UHTEpPEC BHI-
3bIBaeT JIMK My4YeHHKa Xpucrodopa
Ha UKOHEe BTOpoI moiaoBuHbI XVII B.,
KOTOpas CJYyKUJIa OJHOU U3 ABepen
HKOHOCTAca, BeJalled B IbAKOHHUK
epkBU CBATOro 6JIarOBEPHOI0 KHSA-
34 AnexkcaHjpa HeBckoro B 1epeBHe
VBaueBo KupuiinoBckoro pariona. Ho
JUKOBUHHBIHN OOJIMK CBATOTO, BUJTIMO,
OYEHb CMYIIIAJ [IEPKOBHBIX HEPAPXOB,
¥ BoJsIbIII0M MOCKOBCKMI cO60p 1667 T.
3alpeTHJI TUcaTh ero o6pas, 1abbl He
IpejablaTh AyIu npuxoxan. C Tex
nop Ha GOJIBIIMHCTBE U300paKeHUN
MY4YEeHUK IIPUHAJ YeJI0BEeYEeCKUI 00-
auk. OZHAKO B INIyOMHKE, IOAAJIbIIIe
OT CypOBOI'O B3IJIf/Ia BEPXOBHOI'O Y-
XOBEHCTBA, MKOHOIIHCIIBI IIPOJIOJIKA-
JIM IMCATh CTPAHHBIM 06pa3 yeaoBe-
Ka-1ica. i

B mupe wayku [03] mai 2006
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HauuoHanbHbIil nHgOPMaLMOHHBII LEeHTp no Hayke u unHoBauuam SciencerF

GEPMEHTDI

Ang MoneKynapHon ouonoruu
W TEHETHYECKOR MHIKEHEpMM

3HauYNTEJIbHbIE AOCTUXKEHUA MMOCIEAHUX JIET B 001a-
CTH MOJIEKYJIAPHOH GHOJIOrMH ¥ € HHOM HHIKEHEPUH BO
MHOTI'OM CBA3aHBI C YCIIEIIHBIM HCIOJb30BaHHEM (dep-
MEHTOB HyKJIEOTHUAHOTO OOMeHa.

K guciny takux ¢pepmenTtos otrHocATcA JJHK- u PHK-mo-
JMepasbl, o6paTHbIe TPAHCKPUIITA3bl, 06ecIIeYrBaIoIye
BOCIIPOM3BE/IEHUE MOJIEKYJI HYKJIENMHOBBIX KHUCJIOT B KJIET-
ke; JHK-meTuntrpancdepassl, OTBETCTBEHHBIE 3a IIPU-
coequHeHue K JITHK MeTUIBHBIX I'PyII; 9HJAOHYKJEa3bl
PecCTpPUKIIUU, clIocOOHBIE Y3HABATh CcHeIUUIECKHE I10-
cienoBaTelbHOCTU HyKJIeoTuAoB B JJHK u paspesars JHK
B OIIpeJIeJIEHHBIX MecTaX; (PepMEHTHI pelaparuu; UcIpaB-
namomuye omn6ku (mytanun) B IHK, THK-nurassl, ciiusa-
romue HuTH JHK u 1. 1.

W3 6oabinoro apceHana MetonoB anaausa JJTHK monu-
MmepasHada nenHaa peaknud (I[11[P), ocHoBaHHadA HaA LIU-
KJINYeCKON pelIMKAIlUU MaTpUIbI (peaKIIUI0 IPOBOJAT,
IUKJINYECKU IMOAHUMAsA U IIOHUKAA TeMIlepaTypy, o6bId-
HO B Iipefenax oT 40-55 no 95°C), HauboJsiee MIUPOKO IIPU-
MEHseTCS B TeHHO-MHKEeHEePHOU NpaKTHUKe U KIIMNHUYEeCKON
Auar"HocTuke. B ocHoBe coBpeMeHHON MeTonosoruu I1I1[P
JICIKUT UCIIOJIb30BaHUe TepMocTabuiabHou JJHK-monumepa-
3bl U3 TepModunabHOU 6akTepun Thermus aquaticus (Taq-
JHK-nmonumMmepassl). TeMnepaTypHBIH onTUMYM (epMeH-
TaTuBHOU akTUBHOCTU Taqg-JHK-mmonumepassl cocTaBiasgeT
70-72°C, ¢pepMeHT coxpaHAeT aKTUBHOCTHL U Iipu 95°C.
Taq-JAHK-monuMepasa COCTOUT U3 ABYX INTOOYJIAPHBIX ITPO-
CTPAHCTBEHHO pa3/leJIeHHBIX JIOMEHOB: IIOJUMepUu3aIiu-
OHHOTO, OCYII[eCTBJIAIOIIEro BCTpauBaHUEe HYKJIEOTUA0B
B pactyuiyio nens JIHK, u fomena, o6i1agarmiero 5-3-ak-
30HYKJI€a3HOI aKTUBHOCTBIO. Biiaronapsa 5-3’-ak30HyKJIe-
asHol akTuBHOCTHU Taq-/IHK-nonnMmepasa pacuieniiseT He-
6onpirue pparmenTsl [JJHK, nmpucoenmnuenusie k nenu JJHK,
KOTOpasd UCII0JIb3yeTCA B KA4eCTBE MaTPHUIIBbI IPU ITOJIMe-
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pusanuu. Takoe cBOMCTBO ¢pepMeHTa HAIIJIO HIPUMEHEHUe
B KOJIMYeCTBEeHHBIX MeTogukax 1P 11 paspyeHus giy-
OpECII€HTHBIX 30H/I0B.

OIHaKO C TOYKU 3PEHUsS COBPEMEHHBIX TpeOOBaHUIA,
npeabABIAEMBIX K IToauMepasam, Taq-JHK-nonnmepasa
ob1asaeT pAOM HeJocTaTKOB. PepMEeHT JI0IyCKaeT OIIno-
kU 1pu nouMepusanuu JJHK, He ciocobeH k CHHTE3Y J0-
CTAaTOYHO NpoTskeHHbIX pparmeHnToB HK, He o6GiragaeT
KOppeKTUupyolei (3'-5-sK30HyK/I€ea3Hol) aKTUBHOCTEIO,
HEJOCTATOYHO TepMOCTabuIeH, UMeeT HEBBICOKYIO CKO-
POCTH MOJUMEPHU3AIUHU U IIPOILIECCUBHOCTD. 5'—-3’-3K30HY-
Kjea3Has akTuBHoOCTh Taq-JITHK-nmonumepassl He yI0BJIET-
BOpsAeT TpeGOBAHUAM COBPEMEHHBIX METO/JO0B aHaJIU3a
JHK. HatuBHBIN pepMeHT He MOKeT ucrnoab3oBatb PHK
B KQ4eCTBE MaTPHUILBI.

Pap oTMedeHHBIX TPO6JEM MOMKHO CHATH, IPUMEHAA
B [1IIP JHK-ntotuMepassl U3 runepTepMoUIbHBIX ap-
XeWHBIX MUKPOOPraHU3MOB, CIOCOGHBIX CYyIIleCTBOBATh
npu TeMIeparypax, 6JIM3KUX K TeMIlepaType KUIeHUs.
Hanpuwmep, ¢epMeHT U3 MUKpoopranuama Pyrococcus fu-
riosus o6i1azaet 6oJjiee BBICOKOU TEPMOCTAGUIBHOCTBIO U
ToyHOCThIO ITpu cuHTe3e [IHK, crioco6eH obGecneynBaTh
cuHTe3 npoTaAxkeHHBIX pparmenToB HK. Takue cBoii-
cTBa pepMeHTa ABIAITCA CIeACTBUEM HAJIUYUA Y HETO
3’-5’-KoppeKTupympIlel HyKJIeasHol akTuBHOCcTU. Cpeau
HepocTaTKoB Pfu-/IHK-nmonuMepassl ciieayeT OTMETUTD OT-
HOCHUTEJbHO HU3KYI0 9(PPEeKTUBHOCTh NOJUMEPU3AIUH,
6oJsiee HU3KYI0 o cpaBHeHUIo ¢ Taq-JJHK-nonumepasoit
CKOpPOCTb IOJIMMEPU3AINU, OTCYTCTBUE CIIOCOOHOCTHU K
cuntesy JIHK na matpune PHK.

TakuMm o6pazom, GEpMEHT CO CBOMCTBAMU, OIITUMAIbHBI-
mu 14 [P, B mpupojie noka He o6Hapy:keH. Co3raHue ad-
dextusHOl [IHK/PHK nonmuMepasel — akTyajabHad 3ajada
CeroAHAIIHEro AHH.



Hauuonanbhbii MHOPMALMOHHBIN LEHTP NO HayKe U MHHOBALMAM ScienceRF .

Komnnekc Tag-AHK- nonumepasbl ¢ AHK

Co3paHue achdpekTnsHon AHK/PHK
nosinMmepasbl

YdeHsble 3 1a60paTOPUU F'eHETUYECKOHN PeTyIanuu 61o-
XUMHU4YeCcKux nporneccos HMM snueMuoa0rum 1 MUKPO-
6uonorunu uMm. H.®@. Famasnen PAMH noJ1 pykKoBOACTBOM KaH-
aujarta 6uoJIorndecKUX Hayk Biaagumupa JlyHHHA IMEIOT
CyIIeCTBEHHBIH ONBIT B 06JIaCTH CO3JaHUSA IPOAYIIEHTOB
¢depMeHTOB /1A MOJIEKYIAPHOU GHO0JIOIUH U F'eHe TUYEeCKOMI
MHKeHepuu. ['pynmoii ucciaegoBareieil IPOKJIOHMPOBaHbI
TeHBbl U co3/1aHbl 9 PEKTUBHBIE IIPOAYIIEHTHI CIEAYIOIMINX
depMeHTOB HyKJIeoTUAHOro o6MeHa: Thermus aquaticus
JHK noinumepassl, Thermus thermophilus JTHK nmonume-
pasbl/peBepTassl, Klenow ¢pparmenrta JJHK nonumepassr I
E. coli, M-MLV peBepTta3ssl (Moloney), Thermus thermophilus
HeopraHmdeckoll nupodocdarassl (PPi), Thermus therm-
ophilus IHK nurassl, E. coli JHK-nurasslr, T4 JHK-nura-
3bl, Thermus thermophilus PHKaaer H, E. coli PHKa3aer H,

T4-monMUHYKJIEOTU KMHa3bl, ypanui-JHK-rnmukoaniase
E. coli (UDG), Thermus aquaticus cTpykTypocnenuduye-
CKOU 9HJOHYKJIeasbl (5'—3’-0K30HyKJjIeassbl).

C nOMOIIbI0O METOJIOB T€HHOU M GE€JIKOBOM MHIKEHEPUH
y4eHbI€ MOJIYyYHJIN MOAU(PUIIMPOBAHHBIE IIPOM3BOJHbBIE U
paspaboTaii TEXHOJIOTUH MOJIy4YeHUd MOoJuMepas BTOPO-
ro noxosienusa: Thermus aquaticus JJHK-nonumepassr 6e3
JHK E. coli, Thermus aquaticus JHK-nnosmmmepassel 6e3 JTHK
E. coli u Homo sapiens, XuMu4ecKku MoAu(MUIINPOBAHHOMU
Taq-JHK-nnonumepass! (Thermostar JHK moaumepassl) co
BCTPOEHHBIM «ropAYUM cTapTom», Taq-JIHK-nnonumepassl B
KOMIIJIEKCE C MOHOKJIOHAJIbHBIMHY aHTUTEJIaMU, TaKiKe obe-
CHEeYMBAIOIIMMU «TOPAYUNA CTAPT», TEHETUYECKU MOAUPU-
nupoBaHHoM Taq -/IHK-nioimmepasel 1719 CEKBEHUPOBaHUA
JHK.

IIpenapaTe! GepMEHTOB UMEIOT HU3KYI0 ce6eCTOMMOCTD
¥ OPMEHTHPOBAaHbI HA MacCOBOe IIpuMeHeHue. [lo cBouM
KadyeCTBEHHBIM XapaKTEePUCTUKAM OHU COOTBETCTBYIOT )
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MHUPOBOMY YPOBHIO M IIIMPOKO MCIOJIb3YIOTCA B TEHHO-UH-
KEHEPHOU U MOJIEKYJIAPHO-GHOJIOTUYeCKO IPaKTHKE B
Poccum.

W3 opuruHaJbHBIX (PEPMEHTOB U PEAT€HTOB /1J151 T€HETH -
4eCKOU MH:KE€HEePUH YIeHBIMHU JIaG0paTOPUHU IIPOKJIOHUPO-
BaHBI I'€HBI U CO3/laHbI cileAylomue npenaparsl: JJHK-mmonn-
Mmepasa us Archaeoglobus fulgidus — rurnepTepModUIBLHOI0O
apxeHHOro MUKpPOOpraHusMa (IaHHBIA GepMEeHT JIUIIb Ha
37% romonornyeH Pfu-JTHK-nionumepase); AT®-3aBucuMasn
JHK-nurasa ua Archaeoglobus fulgidus; akTuBatop Tag-
JHK-nonumepassl — Hecnnenuduyeckuit JJHK-cBaspiBaro-
muiics 6eJIOK, HOBBIIIAIOIIUHA TOYHOCTD U 9 (EKTUBHOCTD
pa6otsl Tag-JHK-nonumepassr; NC-6eJIOK BUpyca JeKe-
Muu xorrexk — Hecnenuudiecku [IHK/PHK-cBasbiBaromuit
6eJioK, HoBBIIIAKINUHN 9P dekTuBHOCTE padoTsl M-MLV
peBepTasbl; PparMeHT TAMXKEION eI MOHOKJIOHAJIBHOTO
aHtutena k Taq-JHK-nnonumepase; Hot Start Compound
(HS) — XUMHUYeCKd CUHTE€3UPOBAHHBIN OJIMTOHYKJIEOTHU/,
o6pagsyromuit koMmiuiekc ¢ Tag-JIHK-nmoanMepas3oi 1 HHIU-
GUPYIOIIUI €€ aKTUBHOCTD IIPU HU3KOU TeMIepaType.

MonyyeHue hepMeHTOB HYKNEOTUAHOIO
o6MeHa ¢ yny4leHHbIMU XapaKTepucTuKamm

B HacTosAmlee BpeMsA B 1a60paTOPUU INIAHUPYETCH CO3-
JlaTh HOBBIE (PEPMEHTHI C yJIy4YIIEHHBIMUA CBOMCTBAMU /15
nenen aMmIu@UEAIUMU U MOJAUPUKAIIUNA HYKJIEMHOBbBIX
KHCJIOT U IPOBECTH MaCIHITA6HpOBaHUE IPOIIECCOB UX BbI-
JIeJIEHUA U OYUCTKU.

CTaHAapTHBIM IIOAX0/J0M JUIl yIy4YIlIeHUsl CBOMCTB I10-
JIIMepas CTaJIo IoJyYeHHe XMMEePHBIX GeJIKOB, B KOTO-
PBIX K IIOJIMMEPA3HOMY JOMEHY NPHUCOEJIUHEH HECIIEIH-
dugeckuit [JHK-cBaspiBaromuiica joMeH. XUMepHbBIe
noJyimMepassl OyAyT UMETD Y1y YllIEHHbIE XapaKTEPUCTUKNA
B TOYHOCTH U CKOPOCTHM CUHTE3a, IPOLECCUBHOCTHU, IIPO-
AYKTHUBHOCTHU, CIIOCOGHOCTH K CHUHTE3y IPOTAKEHHBIX
¢parMeHTOB U yCTOMYMBOCTH K BBICOKMM KOHIIEHTPAIUAM
cojieil. B cooTBETCTBUM C 9TOI H/I€0JIOTUEN HCCTIe0BaTe-
JIN U3 JIaGOpATOPUU T'€HE TUIeCKOH PeryIauu GHoXUMHUYe-
ckux npoueccoB HUMOM um. H.®. 'amanen PAMH pa6ora-
IOT HaJl CO3JJaHMEM XUMEPHBIX II0JIIMepa3s (TpaguIMOHHBIX
u3 Thermus aquaticus, Pyrococcus furiosus u OpuruHallb-
HbIX U3 Thermotoga neapolitana, Archaeoglobus fulgidus)
C OIMCAaHHBIM B 1uTeparype JJHK-cBA3bIBaIOIIUM JOMEHOM
Sso7d 1 IPOKJIOHUPOBAHHBIM aBTopamMu u3 Thermus aqua-
ticus TepmocTabuabHbIM HecnienupuyueckuM JJHK-cBA3BI-
BalOIIUM JoMeHoM. PaspabareiBaeTca xumepHasa M-MLV
peBepTasa c Hecnenududecku [JHK/PHK-cBaspiBaromum
NC 6eskoM BUpyca JIEHKEeMUH KOIIEeK; XUMepHble 5—3’-9K-
30HYKJIeassl (CTPyKTypocHnenuduyeckre sHAOHYKJIeas3kbl)
(rpapunyonnsle u3 Thermus aquaticus, Pyrococcus furiosus
u opuruHaiabHble U3 Thermotoga neapolitana u Archaeo-
globus fulgidus) c TepMOCTaOUIbHBIMH HeCcIIel(pUIeCKUMU
JIOMEHaMMU, CBA3bIBAIOIIMMU JByX1enodeunyio JJTHK.

CospaHue ynyylleHHbIX BapuaHToOB
OHK nonumepas ¢ «rops4num ctapTom»
HcciieroBaTenu oj pyKoBoAcTBoM Biagumupa JlyHuHa
NPOKJOHUPOBAJIU (pparMeHT MOHOKJIOHAJIbHOI'O OJHOJ0-
MeHHoro anTuTena k Tag-JJHK-nonumepase, oIy YUId ero
9¢deKTUBHBIN GaKTepHUAJIbHBIA IPOAYLIEHT U B HACTOA-
IIUI MOMEHT U3y4YaloT MHI'UOUPYIOIe CBOMCTBA OAHOI0-
MeHHOr0o aHTuTeJja. Ha ocHOBe IIoJIyYeHHBIX JaHHBIX Oy 1eT
cospaH npenapat Taq-JAHK-oaumepassl ¢ 01HOJOMEHHBIM
AHTHUTEJIOM, 06pa3yIoIIUM KOMILJIEKC ¢ PepMEeHTOM U, Ta-
KUM 00pas3oM, o6ecrieYuBaoIUM «ropsauui ctapT» ITLIP.

CucTtembl, npegoTBpaLlaloLue KOHTaMUHaLuuio,
¢ ucnonb3oBaHuem ypauun-fHK-rnukosunas
Bricokas 4yyBcTBUTeNbHOCTH MeToaa ITIIP o6ycioBamBa-
€T ¥ OCHOBHYIO ITpo6jieMy IPUMEHEHUA CaMOro MeTofa —
KOHTaMUHAIIUIO (3arpsA3HeHHe Ja60paTOPHOT0 IIOMEeIeHU A
npoxykramu I11[P). B ocHoBe ITI]|P-KOHTaMHUHALIIY JICHKUT
nornajlaHue U3 BHEIIHEN Cpebl B PEaKI[MOHHYIO CMeCh
crienududecKux U Hecrrenupuyeckux mosuekys JJHK, cro-
COGHBIX CIYKUTb MUIIEHAMH B PeaKIUU aMITUGUKALIUA
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M 1aBaTh JIOMKHOIIOJIOKUTEIbHbIE pe3yabTaTbl. OLHUM U3
OCHOBHBIX CIIOCOG0OB 6OpPBOBI ¢ KOHTAMUWHAIIUEN ABISETCSA
HCIIOJIb30BAHNUE B PEAKIIMOHHON CMeCH BMECTO OJJHOTO U3
HYKJIeo3uATpUdocdaToB — Ae30KCUTUMUANHTpUPOchaTa
(dTTP), HekaHOHUYECKOr 0, XxapakTepHoro g PHK, ne3ok-
cuypuauHTpudocdara (AUTP). B pesyiabrare noiaydaeMble
dparmenTs! JIHK okaspIBaroTCA «MEUYEHBIMN» J€30KCUY-
pauuioM. CnenuajabHBIA TepPMOJIAOUIBHBIN (pepMeHT —
ypanui-JIHK-rnmuko3unasa (UDG) ucnonb3yeTcs s Ipes-
00paboTKU peaKIIMOHHOM cMecHu nepef rpoBegeHuem ITI1P.
UDG BrIenisaeT ge3oxkcuypanui us JJHK u nenaet Henpu-
TOAHBIMU JIJIA MIOJMMEPa3HOU peaKIUMM cJIydalHo momaB-
mue B Npo6UpPKYy KOHTAaMHUHUpYIome pparMeHTsl. B To
e BpeMsA IPUPOJHAS MaTpUIla He COAEPIKUT Je30KCHuypa-
MJja U c Hee HaunHaeT HapabaTeIBaTheA cieuuiecKui
OPOAYKT (B CBOIO o4Yepelb, MEUEHBIN [Ie30KCUYPAIUJIOM).
CrnenuduyecKuil NpoAyKT BO BpeMsa peaKIIUu ocTaeTcs
HHTaAKTHBIM U He pacuienisgetrcda UDG, IOCKOIbKY IPUCYT-
CTBYIOIIUN B IPOOHPKE TePMOIAOUIBbHBIA (hepMEHT NHAK-
TUBUPYETCH B IIEPBBIE K€ MUHYTHI IIPU HATPEBAHUU PeaK-
nuoHHOM cMecu 70 95°C. [laHHa A TEXHOJIOI'USA pealn30oBaHa
B HECKOJIBKUX IIOJIYYEHHBIX YYEHBIMH YHUBEPCAIbHBIX
ITIP-ma6opax c ypanuia-JJHK-ra1uko3snaasoi, gesokcuypa-
nui-tTpudocdarom u pasHbIMU BapuanTamu JJHK-moimmme-
pas co BCTPOEHHBIM «FOPSAYHUM CTAPTOM».

CBolicTBa co3/1aHHBIX (GEePMEHTOB U XapaKTePUCTUKU UC-
cie0BaTebCKUX HA60POB Oy/y T UCIIBITAHBI B PA3JIUYHBIX
MeTOAUKAX, IPUMEHAEMbIX B MOJIEKYJIsI PHO-OMOJIOT Y€ CKOM
Y TeHHO-WHKEHEPHOMN IPAaKTHUKe B UHCTUTYTE MOJIEKYJIAP-
Hou reHeTuku PAH, HUU snuieMuoI0ruu 1 MUKPOGUOJIO-

ruu uM H.®. Tamanesa PAMH. Pazpa6oTaHnHble Ha OCHOBE
HOBBIX (pepMeHTOB [TI[P-HA60pEI NPOUAYT NPOBEPKY IIPU
TECTUPOBAHUU NATOT€HHBIX U F'€HETUYECKU MOAUPUIIN-
POBaHHBIX MUKpooprann3dMoB B HUMOM um H.®. F'amainesa
PAMH u npu BBIABJIEHUHN I'eHEeTUYECKH MOAUPUIINPOBAH-
HBIX pacTeHud B MHCcTUTYyTEe nuTanusa PAMH. B

OB ABTOPAX:

Bnapumup JIyHUH — kaHgupaTt 6MONOrM4ecKknx Hayk, pyko-
BOAMTESIb Na6opaTopun reHETUHECKOW perynaumm 6uoxmmmyec-
knx npoueccoB 'Y HAWN anngemmnonorum n Mmukpobuonorum
nm. H.®. famanen PAMH.

EneHa [leMbirnHa — KOpPpeCnoOHAEHT XypHana «B mupe
HayKu».

O ®EJEPAJIbHOW LIEJIEBOV HAYYHO-TEXHUYECKOW MPOrPAMME

«MccnepoBaHusa u pa3paboTKu Mo NPUOPUTETHLIM HanpaBiieHUSIM pa3BUTUS

HayKun U TeXxHUKu Ha 2002—-2006 ropbi».

N3 uHTepBbio reHepasibHOro AUPEKTOpa OTKPbITOro akLMOHEepHOro o6uwectea «MHCTUTYT NPpUKNagHOM
6MOXMMUMN U MALLUNMHOCTPOEeHus» AHapes MowkrHa HaunoHanbHOMY MHCpOPMALMOHHOMY LIEHTPY MO

Hayke n uHHoBaumsam ScienceRF.ru

<<5e3ycn0|3Ho, 3TO War B npaBuUibHOM HarnpasJ/ieHUNn. O6LLecTBO B fMLe SKCNepToB, y4eHbIX, MNPOMbILLUIEHHUKOB

06CYy>XAaeT, 4TO HYXXHO cTpaHe. 3aTeM fieHbr obLlecTBa B BUAE HANOroB KOHLEHTPUPYIOTCS Ha BbIGPaHHbIX

HanpaBJieHWsiX pa3BuTUsi. Bonpoc TonbKo B TOM, KTO 3TU 9KCNEPTbI, Kak ONpefensoTcs 3TM NporpaMmbl, U KakoBa

dopmMa oTbopa [OroBOpoB Ha (hMHAHCUPOBAHWE B BbIGPAHHbIX HaNpaBfeHusax. 30ecb y Hac, KOHEYHO, POCCUNCKNIA

onbIT U pOCCVIl7|CKVIe peannn. Ho cama no ce6e npges, 663yCJ’IOBHO, noJyioXxuTtenbHasa.

Macwwtab BnusiHus Ha HayKy onpepenaeTcd TeMun pecypcamu, KOTopble BblAesieHbl NMNo4 3Ty nNporpamMmmy. CyMMbI

B 10-20-30 MsH. py6nen HUKaKoro BANSAHUA He okaxyT. Ecnu aTo munnuapnbl py6nen, 0 KOTOpbIX FOBOPSAT, U Takue

AeHbrn 'y npasutesibCTeBa eCcTb, TO TOraa, KOHe4Ho, MacLuTab 3Ha4YuTENEH. an/IBe,EleT JIN 3TO K MNOJIOXKUTENIbHbIM

pesynbTartam, ¥ MOABUrHET JIN UHHOBALMW Y 9KOHOMUKY CTPaHbl K pa3BUTUIO, ONPERENSETCS MHOrMMU hakTopamu,

B TOM YMCIE, MPaBUIIbHOCTbIO 0TGOPA 3TUX NPOEKTOB. ECnin oHW 0TOGpaHbl NpaBuiibHO, TO TOrAa, KOHEYHO, BCA CTpaHa

chenaert crefyoLLmiA Lar, ecnv caenaHbl OLIMGKM B AAHHOM MpoLiecce, Toraa aTv AeHbrv 6yayT noTpadeHbl BryCTyHo».
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BOJOPO]] -

Haue oyfywee

HHTepecC K UCCIEA0OBAaHUAM IIPoGJIeM BOAOPOAHOM
0e30MacHOCTH B IIOCJEJHEE BPEMA 3HAUUTEIHbHO BbI-
poc. He mocyieHIOI0 POJIb B 3TOM ChIrpaJii HaMepPEeHUA
papa ctpaH EBponeiickoro coro3sa, CIIIA, Sinoaun u Ka-
Hajbl — pa3BHBaTh BOAOPOAHYIO JHEPTE€THKY YCKOPEH-
HbBIMH TeMnaMmiu. IlepcrieKkTHBa nepeBoAa oGIIEeCTBEH-
HOr'0 TPaHCIIOPTa M 3HEPreTUYECKHUX NMPOU3BOJACTB Ha
HOBBIHA BHJ TOIIJINBa, NO3BOJIAIOINUI B 3HAYUTEJIbHON
Mepe CHUSHTD YPOBEHB 3ar pA3HEHHU A OKPY KaloIei cpe-
AbI, BBITJIAAUT OUEHb 3aMaHYHBO.

C pas3BUTHUEM BOAOPOJHOU 3HEPreTUKHU 0COOYyI0 3HAUU-
MOCTh Npuob6peTaloT BOIIPOCHl 6€30IIaCHOCTHU, pelleHue
KOTOPBIX — 3aJa4ya MHoromjaHoBad. Hapany ¢ Heo6xo-
JAUMOCTBIO JAJIbHEHIIEero N3y4YeHUsA PEeRUMOB IOpEeHUA
BOJIOPOJIHO-BO3AYIIHBIX CMeCel BO3HUKJA NOTPeGHOCTDh
B CO3/JJaHUU HOBBIX NIPUOOPOB, IoJaBuUTeNed peaKuil —
MHTUOUTOPOB, a TAKMKe B pa3paGoTKe COOTBETCTBYIOIINX
HOPMAaTHUBHBIX JJOKYMEHTOB.

3KCI16pVIMeHTaJ1beIe uncenepgosaHunsa
HccnepoBaHuA HECTAIIMOHAPHOI'O TOPEHUA BOAOPOAHO-BO3-
AYIIHBIX CMeCeU UTrPaloT 3HAYUTEJIbHYIO POJIb B PEIIeHUN
npo6JieM 6€30IIaCHOCTH, TaK KaK IIPU HEM MOT'YT BO3HUKATh
BBICOKHE JIaBJIEHUSA, HAMHOTO IIpeBBINIAOIINE 1aBIeHUE
BO QpOHTE cTAallMOHAPHOM AeToHAnuu. HectannmoHnapHoe
ropeHue ra3oBbIX cMecel ITpe/icTaBIsAeT COO0U BTOPUYHDIE
o4yaru ropeHus U B3pPbIBOB, 06Pa30BaBIINXCA B pPe3yJIbTa-
Te CIKATHUA CMECH YJapHBIMHU BOJHAMU, IIOPOKAECHHBIMU
NEePBUYHBIM (GPOHTOM IIJIAMEHU U YCUIUBIIUMUCH IPU
MHOT'OKPATHOM IIPOXOMK/JIEHUH Yepe3 HEero U PeaKIMOHHYIO
cpeny.

Taxue pexMBbI U3y Y€HBI KpaliHe MaJyo, 0cO6EeHHO B yCJIO-
BUAX GOJIBIINX 06'bEMOB, I'/le HeCTAaIlHOHAPHOE TOPEHHE MO-
JKET PasBUBATHCA OT CPABHUTEJIBHO CJIA60r0 UCTOUYHUKA
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9HEPrUH, 3HAYNTEJIbHO MEHBIIIET0, 4YeM TpebyeTcs 11 BO3-
OyKAeHUA Ae TOHAIIUU.

PazpabaTeiBaeMble yUeHBIMU NPUOOPBI — AATUYUKU
JlaBJICHUA, JOKUTrATeNH, KJ1anaH copoca gaBiaeHusa — o6-
JIaIaloT CYyIIeCTBEHHBIMU dJIEMEHTaMHU HOBU3HBI, 3HAYU-
TeJbHO PACHIMPAIOIIMMHU UX DKCILIyaTallMOHHbIE XapaK-
TepucTUkKU. KoMIjiekc rccieloBaHUN BeJleTCA B paMKax
denepaabHOHN 11eJ1€BOM HAY YHO-TEXHUYECKON POrpaMMbl
«HccnengoBaHuA U pa3paboTKH 110 IPUOPUTETHBIM HAaIlpaB-
JIEeHUAM pa3BUTHUA HAyKU U TeXHUKHU Ha 2002-2006 rr.»
TPYNIION HHCTUTYTOB BO IIaBe ¢ THCTUTYTOM TeIiopu3u-
KU 9KCTPEMaJIbHBIX COCTOAHUN OO0 beJUHEHHOI'0 UHCTUTY-
Ta BeIcokuX TeMuepatyp PAH (UT9C OMBT PAH).

IIpu pasrepMeTH3aIlUU COCY/JI0OB C BOJOPOJOM, HAXOAA-
muxcsd nmox gaBiaeHueM 150-200 aTa u BbIIIE, MHOTAA BO3-
HUKaeT Bo3ropaHue. Co3gaHHasa B paMkax npoekTa pu-
3MKO-MaTeMaTHUYeCKas MOJeJIb UMIIYJIbCHOI'O UCTEYCHU A
BOJIOPOJia IIOKA3aJia, YTO CAaMOBOCIIJIAMEHEHHE BO3MOKHO
B pe3yJbTaTe BOBHUKHOBEHUS Ilepe]] XOJOAHBIM PaCIIU-
pAIIUMCA IIOTOKOM ra3a CTapTOBOM yAapHOI BOJIHBI, HA
KOTOPOM TeMIlepaTypa IOBBIIIAETCH, IIEPEeX0sa ITapaMeTp
TOPMOKEHHSA, YTO IPUBOJUT K BOCIJIAMEHEHUIO 06pasylo-
mnrelica Ha KOHTAKTHOM IIOBEPXHOCTU CMECHU rOpPI0OYero rasa
C BO3/IYXOM.

B xo/ie BBITIOJTHEHUA IPOEKTa pa3pabaThIBaeTCA BBIIIYCK-
HOE COILJIO, CIlelnaJbHasa popMa KOTOPOTo O3BOJISAET CHU-
JKaTh TEMIIEpATypy CTapTOBOM yapHOU BOJTHOM, BBIBOAA €€
3a MoKa3aTesId BocIJIaMeHeHUs. JTa paboTa BegeTcs IIof
PYKOBOJACTBOM 3aBeaymomiero otaenoM UTOC OMBT PAH
BukTtopa I'oiny6a.

CozaBaeMble HHITMOUTOPBI HOBOI'O IIOKOJIEHUS B CBO-
el ocHOBe MMEIOT HUJeHU 3aBeAymomiero jgabopatopuei
NHCTUTYTA CTPYKTYPHOM MAaKPOKUHETUKHU U ITpo6jIeM Ma-
TepuanosegeHusa PAH (MICMAH), uileHa-KOppecIOHAeHTa
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PAH Buiiena AzatsaHa. 3acjiyra y4eHOro COCTOUT B TOM, UTO
OH OTOIIEJ OT paHee NPUHATOTO YTBEPXKICHUA, COIIACHO
KOTOPOMY II€ITHOM MeXaHN3M IOpEHUA UMEET CYIeCTBEeH-
HOE 3Ha4Y€HUE TOJBbKO IPU HU3KUX JaBJICHUAX ITOPAAKA He-
CKOJIBKUX TOPp. B. A3aTAH NPeAIoI0KNII, YTO IIEITHON Me-
XaHU3M UTPaeT CyIeCTBEHHYIO POJIb M IIPU aTMOC(HEPHOM,
U 11pu GoJiee BBICOKOM JIaBJIEHUAX. B peaysbrare UM Obl1a
paspaboTaHa TeopHs IEITHO-TEIJOBOI'0 B3PbIBA.

J1J19 IpOrHO3MPOBaHUSA PA3BUTHUA aBapUNHBIX CUTyaIlui
U UX [IOCJIEICTBUN TPYAHO IEPEOLIEHUTH BaXKHOCTb pacyueT-
HBIX paboT. [Toabp3a oT HUX GyAeT JUIIb B TOM CJIydae, eCJIn
HoJIy4YeHHBbI€ Pe3yJbTaThl aZleKBAaTHO OTPaKAIOT peaslb-
HBIE IIpoIlecchl. JJIg 3TOro pacdyeTHbIE IPOrPaMMBbl JOJIHK-
HBI IPOXOAUTH IIPOLIECCHl BaIUJallii U BepupUKaIuu Ha
HaJIeKHBIX 9KCIIEPUMEHTAIbHBIX pe3yjbTaTax. B Hay4yHOU
JATepaType Mo OT/eIbHBIM BOIIpOCcaM, CBA3aHHBIM C rope-
HHEM BOJOPO/A, B 9KCIIEPUMEHTAIbHBIX JAHHBIX UMEETCA
3HAYUTEJbHBIN pa3époc, I09TOMY HIPOEKT BKJIIOYAET 0TOOP
HaJeKHOU nHOpMaALUU U1 BepupUuKaIuy U BaJauganun
pacyeTHBIX IIPOrpaMM II0 TOPEHUIO, IeTOHAIIUU U B3PBIBY
rasa. 9ta paboTa BeJleTCA I10/] PYKOBOJACTBOM CTapIIIero Ha-
YYHOI'0o cCOTpyAHUKA VTHCTUTYyTa BOJOPOJHOU 9HEPreTUKU
U IIasMeHHBbIX TexHonorud PHIL «KypyaToBckuil mMHCTH-
Ty (UBI3IIT) Uropsa Kupuiinosa.

Pa3paboTka HaLuMOHaNbHOro cTaHAapTa

Pa6oThI o IpoeKTy «PadpaGoTKa METOJ0OB 1 CPEeACTB obec-
nedyeHUs 6e30IIACHOCTH, CO3/laHUe KOJOB M CTAHAPTOB
6€30I1aCHOCTH JJ151 BOJOPOJHON 9HEPre TUKN» YCJIOBHO MOJK-
HO pas3/ieIuTh HA TPU YaCTH:

N yccief0oBaHUE MaJIOM3yYE€HHBIX PEKUMOB, UMEIOIIUX
GoJbIIoe 3HaYeHHe 1151 6€301acHOU paboThI C BOJIOPOJOM;
N co3/laHUe OTAEIbHBIX YCTPOHCTB, KOTOPbIE HEOOXOAMMbI
17151 o6ecrieyeHns 6e30IIaCHOCTH BOJOPOAHOM SHEPre TUKU:
JAaTYUKOB BOJIOPO/ia, BOJOPOAHBIX PEKOMOMHATOPOB (KaTa-
JINTUYECKUX JOMKUTaTeJeH) u 1p;

B 06001IeHne UMEIOIIerocs onbITa JJIs CO3JaHuA HOopMa-
TUBHBIX JJOKYMEHTOB, PETJIaMeHTHUPYIOIINX 6e30I1acHY 0
paboTy ¢ BOZOPOAOM.

CyliecTBEHHYIO YacThb IPOEKTa COCTaBIsAET pa3dpaboTka
HOPMATHUBHBIX JOKYMEHTOB 10 6€30I1aCHOMY HCIIOJIb30Ba-
HUIO BOAOpOAA.

PaHee o61ierocy1apCTBEHHBIX JOKYMEHTOB, perjaMeH-
THUPYIOUIUX paGoTy C BOZOPO/IOM, B HaIllel CTpaHe He GbLIIO.
Hcrosib30BaIMCh JOKYMEHTBI IO II0Kapo6e30IIacHOCTH,
paboTe Cc TOPIOYMMHU ra3aMi U COCyAaMU II0/ JaBJICHUEM.
B To e BpeMd, B OTACIBHBIX OTPACIAX IIPOMBIIIJIEHHOCTH,
B IIEPBYIO 0Yepeib, B KOCMUYECKON U XUMHUYECKON, ObLI Ha-
KOIIJIEH OTPOMHBIN ONBIT, KOTOPBIH JIET B OCHOBY CO3JJaHUA
OTpacJIeBBIX cTaHAapTOB. OJHAKO, OHU ObLIIN HEJOCTYITHBI
LI POKON OBIIIECTBEHHOCTH, TaK KaK UMEJIU I'PUQ JIA CIIy-
#eOGHOT0 T0JIb30BAHUSD.

Tpu roga Hazaa B Poccuu 6611 IPUHAT 3aKOH O TEXHUYE-
CKOM PEryJINpOBaHMUU, B COOTBETCTBUU C KOTOPBIM JOJIAKHBI

Cdepunyeckasn kamepa 1343 o6bemom 900 m?®

CyIlecTBOBaTh OOINME U CIIelalbHbIe PErJIaMeHThbI, UMe-
IolIIe CTaTyC rOCy1apCTBEHHOTO 3aK0OHA, a TaK:Ke HaIlluo-
HaJIbHbIE CTAaHJAAPTHI U CTAHAAPTHI IPEANIPUATUN.

Ycuiua ucnoJHUTENIEH IpoeKTa HallpaBJIeHbl HA pa3-
paboTKy HaIIMOHAJIBHOI'0 CTaHAapTa 110 6€30aCHOCTH BO-
JIOPOTHOM 2HEPreTUKHU, B KOTOPOM IIpejajiaraeTcs y4ecTb
OIIBIT, HAKOIJIEHHBIH B IPOMBIIIIJIEHHOCTH IIPU pa3paboTke
COOTBETCTBYIOIIUX JIOKYMEHTOB C IIIMPOKUM IIPUBJIEYEHU-
€M IOCTUKEHU U HayKH.

PyKOBOAUT KOMIJIEKCOM paboT 3aBeAylomuil jabopa-
Topuei UTOC OVBT PAH, kaHAUAAT TEXHUYECKUX HAYK
BsauecnaB IleryxoB. COUCHOTHUTEIAMH BBICTYIIA€T KOJI-
JIEKTUB Yy4YeHBIX, IpeJCTaBJIAIINNX KOHTJIOMepaT UHCTU-
TyTOoB. Tak, paboramu B BOIIT pyKOBOOAUT 3aMeCTH-
Tenb auperktopa Cepreir KopobiieB. [[UpeKTOp OTAeIeHUSA
Anexcanap EdanoB u HavyanbHUK Jabopatopuu Cepreit
KanakuH KypUpPYyIOT HAy4YHO-UCCIEA0BATEIbCKUN IPO-
necc B 'HI P® ®dusnko-sHepreTHYeCKU UHCTUTYT UMEHU
A.N. JletinyHckoro (®9U). B NICMAH ucciaenoBaHUs BO3-
TJIaBJIAET YieH-KoppecnoHaeHT PAH Buiien A3aTdaH.

Pa6oTbl Nno BO,IJ,OpOAHOVI 6e30nacHoOCTH

HccnenoBaHuda B JAHHOM HallpaBjeHUU yuyeHbIMU UTIC
OUBT PAH BeayTca gaBHo. [Tponiecchl ropeHUA BOAOPOLHO-
BO3/YIIHBIX U BOAOPOJIHO-KHCIOPOIHBIX CMeCel N3y YaluCh
Ha ylapHBIX TPy0ax pa3Horo Kaaubpa, Ha Ie TOHAIIMOHHBIX
ycTaHoBEax. [IpopabaThIBaanCh BOIIPOCHI HECTAI[IOHAPHOTO
TOPEHUSA BOAOPOAHO-BO3IYIIIHBIX CMeCel B Ky MYJIHUPYIOIIX
aJleMeHTax U 60JbIINX 06'beMax, B TOM 4Hnciie Ha chepuye-
ckoii kamepe 1353 o6bemom 900 m3. Crientmanuctsel UICMAH
AKTHUBHO BeJyT paGoThl IO CO3JaHUI0O UHTUOUTOPOB )
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KprLLIKa HWXHero nioka secut 600 Kr, Ans ee oTBoAa UCNoNb3yeTcsa
cneunanbHaga Tenexka.

HOBOT'O IIOKOJIEHU S, PETYIUPYIOIIUX CKOPOCTb TOPEHUA XU-
MUYECKUM CIIOCOG0M, M UX UCII0JIb30BAHUIO JJISI IIOBBIIIIE-
HUA 6e30I1aCHOCTH PA3JIMYHBIX 00'bEKTOB.

Y4yeHbIMU HaKOIJI€H OOJIBIION OIBIT IO CO3JJaHUIO JaT-
YUKOB BOJOPOJla U KaTaJIUTUYECKUX Joxkurarenein. 9N
paspaboTaJll MaKeT ra3doaHaausaTopa Bogopojaa I'B-01 aia
M3MEPEeHUs NapIUaJbHOrO JaBJIeHUA B 1apOra3oBoi cpejie
HOMEINIeHUH 3aIuTHOU 060109k ADC ITpU KOHIIEHTpaLuu
ot 0 1o 100% (06.).

B VBOIIT co3gaHbl 6bICTpPOAEHCTBYIONINE JATYUKU
Ha OCHOBE TOHKOIIJIEHOYHOM KEpaMUKM C IPUMMEHEHUEM
TAF-texHonoruu. Pazpa6oranHas MU GUIUKO-XUMHU-
JecKasd MOJIeJIb IPOTEKAHUA ra3a 4epe3 3J€MEHTHI Bbl-
COKOIIOPUCTOTr0 A4YEUCTOr0 MaTepuaja II03BOJIAET ONTHU-
MU3UPOBaTh Hpoilecchl cxkuranusa. CospasaemMbid B ®IU
BOJOPOJHBIN PEKOMOHHATOP YCHEIIHo paboTaeT B AUalla-
30He koHIleHTparui ot 0,1 10 25% (06.).

Bechb 9TOT 6arax 3HAaHHUU JOJKEH IIOMOYb B HCCJIE0Ba-
HUAX PAa3IUYHBIX ACIIEKTOB BOJOPOAHOI 6€30I1aCHOCTH.

FopeHue B 60nbLUMX O6bEeMaXx

TopeHHne BOJIOPOJHO-BO3IYLIHBIX CMecell B 60IbIINX 06b-
eMax CTajlo MHTEHCUBHO MCCJIeJoBaThCA IIOCJIE aBapUU
Ha YepHOoOBLIbCKOM AIC B 1986 1. CymiecTByeT MHEHHE,
qTO0 B Tpareauu YepHoOblna 1 aBapuu B CIIIA Ha cTaHIIUN
Tpu-Maiin-AiieHa B3pbIB BOJOPO/a ChITPaJl CBOIO POJIb.

PesynbpTaThl, HOIyYeHHBIE B TPy6ax fuamMeTpoM a0 100 MM
¥ UIMHOM nopajka 100 kannbpoB, B chepUUeCcKUuX U IU-
JIMHAPUYIECKUX 60M6ax HeGOJIBIINX 060beMOB IIOPAKA He-
CKOJIBKMX JIECATKOB JINTPOB, HE BCEr/ja IPaBUJIbHO 9KCTPAa-
MOJIUPYIOTCA HA 60JIbIINE pealbHbIe 06'beMBI.

B TO k€ Bpems, BOIIPOCHI FTOPEHUSA BOJOPOJHO-BO3/YIII-
HBIX cMecell B 60JIbIINX 06’b€éMaX UMEIOT CyIleCTBEHHOE
9KOHOMUYECKOe 3HadYeHHne. Hampumep, npu co3gaHuu 6e3-
OITIaCHOM aTOMHOM CTAaHIIUU 3HAYMMBbIM ABJISIETCS BOIIPOC,
Ha KaKoe JaBJIeHHE PACCYUTHIBATDH 3AIIUTHYIO 060J109-
Ky-KOHTEMHMEHT, YTOOBI OHA B CJIydae TAKeJIOU aBapuu C
paciaB/JI€eHME€M aKTUBHOU 30HBI U Bbl/IeJIEHUEM 0O0JIbIIIOT0
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KOJIMYecTBa BOJOPOAa MOIJIA BbIJIep:KaTh HATPY3KY IIPU €T0
Bo3ropaHuH. CoBpeMeHHbIe KOHTEHHMEHTBI CIIOCOGHBI BbI-
JlepxaThb 5-7 aTa, TO €CTh OHU MOTY T BBIZIEP:KaTh AaBJIeHHE,
KOTOpOe BO3HUKAET IIPU MeJJICHHOM JAedarparioHHOM
cropaHuU rasa. Bo3HUKHOBEeHHE AeTOHAIIUU B GOJIBIINX
o6beMax TpebyeT 3HAUUTEIbHBIX YCUIUN U €eCTeCTBEHHBIM
IyTeM MaJIOBEPOATHO, II03TOMY IIIMPOKO PACIIPOCTPAHEHO
MHEHUe, YTO CyIIeCTBYIOIIel IPOYHOCTU 060JI0YKH BIIOJIHE
JoctaTogHo. CiaeyeT IOMHHUTB, YTO AaBJIEHUE BO PpPOHTE
JleTOHAILIUH JJISl CTEXMOMEeTPUYECKO CMecH IIPU HOpMaJlb-
HBIX YCJIIOBUAX — OKO0JIO 14,5 aTa, IpU OTPasKeHUHU OT CTEH-
KU oHO gocturaetT 30 ara.

TeMm He MeHee, B ['epMaHUM JI0 IPUX0/a B IPaBUTEIbCTBO
«3eJIEHBIX» COGUPAINCh CO3/laBaTh KOHTEMHMEHT, CII0CO6-
HBIHI BbIAEp:kaTh AaBieHue 30 ata. IIOHATHO, HACKOJIBKO
9TO YyAOPOKMJIO OBl co3faBaeMyo ADC, yUuTEIBAsA, YTO
auaMeTp o6o104ky npesbimaeT 40 M. OZHAKO IPOBEICH-
Hble B UTOC sKCcIIepUMeHTBI IOKA3aId, YTO B CIydae BOAO-
POAHOTO B3pHIBA U TaKU€ pasMephl He 3aIIUTAT OT Paspy-
IIeHUA.

HccienoBaHusA HeCcTallMOHAPHOI'O F'OPEHU A IIPOBOAMIINCH
B cheprueckol B3peIBHOM kKaMepe 133 nuameTpom 12 M.
BHyTpU KaMephl AJ1d HalIPaBJIEHUA Fa30BbIX IIOTOKOB ObLIN
BO3BEJICHBI CIlellMaabHble KOHCTPYKIIUHU. IIpy HHUIIUUPO-
BaHUM CTEXHUOMETPHUYECKOHU BOAOPOAHO-BO3AYIITHOU CMECH
HCKpoU sHepruel 6 [l:k ¢ HavyaabHBIM JlaBleHueM 1,4 aTa
Ha BHYTpPEHHeH IOBEPXHOCTU KaMepkbl ObLIO 3aperucTpPH-
posaHo gasyeHue 190 ara.

IToaTOMyY y4eHBbIe PeIIUIU UATH IPYTUM IIyTEeM, a HUMeH-
HO — CO3/aThb YCJIOBUA, UCKIIOYAOIINE BO3MOMKHOCTD BO3-
HUKHOBEHHUA TAKHX PeKUMOB. Ho Ipexje 9T peKUMBI
HaJI0 U3y YUTD.

JKcnepuMeHTasibHoe o6opyaoBaHue
Cdepuueckas B3pbIBHasA kamepa 13§13, B KoTopoii mpo-
BOJATCA 9KCIIEPUMEHTHI B 60JIbIINX 06 beMax, IPUHAJJIe-
wuT NTOC OMBT PAH.

B Hameil cTpaHe UX BCEro ABe, CO3JaHbl OHU OBLIU
B ropojie CeBepoJIBUHCKE BO BTOPOI nojoBuHe 1980-XIT.
npomaoro Beka. OgHa epBoOHAYAJbHO IIPUHAJJIeXKAIA
BcepoccuiickoMy Hay4HO-UCCIeJ0BAaTeIbCKOMY UHCTHU-
TYTYy 9KCIEPUMEHTAJbHOU (PHU3UKU, PACIIOIOKEHHOMY
BT. CapoBe. C HauajoM I€peCTPOMKY, OKa3aBIIUCh Ha TeP-
putopuu KaszaxcTaHa, ycTaHOBKA CcTajla COGCTBEHHOCTBIO
9TOH CTpaHBI, C TeX IIOp HA Hed 9KCIIEpUMEHTHI He IIPOBO-
JIATCH.

Bropasda 6bl1a focTaBleHaA II0 BoJge B MOCKBYy U fajee
no cyme B U'TOC OUBT PAH. McTopusa ee TpaHCIIOPTUPOB-
KM MorJIa 6bI CTaTh CIOKETOM OT/I€JIbHOTO IIOBECTBOBAHUA.
Kak BcrioMHHa/IN OYEeBUIBI, 9TO GBLIO I'PAHAUO3HOE Me-
porpuaATHe. JIocTaTOYHO CKa3aTh, YTO BEC OJHOMI TOJIBKO
Kamepsl gocturaet 470 1, nogctaBku 330 T. 3TO caMblit
TAMKEJBIN I'py3, NepeBe3deHHbIU o Tepputopuu CCCP;
GBI IOCTPOEH CIeIUaJbHBINA CYXOol AOK, IZle KaMepa
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C HOACTaBKOM ObljIa yCTAHOBJIEHA HA TEJEHKKY, KOTOPYIO
Be3JIM TATA4YU. )1 nepee3a yepea :KeJe3HyI0 Jopory 6blia
c/eaHa clieruajbHasa Hackhllb. Ha kakoe-To BpeMs 3aep-
AU JIEKTPUYKHY, TaK KaK ObLIM CHATHI IPOBOAA U OTKJIIO-
YeHO dJIeKTpudecTBO. O6eCTOYNIN TPOJIEHGYCHY IO JIMHHIO
10 IIy TH CJIeOBAHUSA KaMephl, IIOPOM OHA He BIIMCHIBAJIACHh
B CBOOOIHOE ITPOCTPAHCTBO U B pe3ysIbTaTe cHecsaa 37 CToJI-
60B ¢ TposuIeHOyCHBIMU HpoBogaMu. I1o JIMUTPOBCKOMY
mrocce Kkamepa rnomnaJia B IHCTUTYT, U cpaay ke, BCTaB Ha
dyHIaMeHT, cTaja JeUCcTBYIoIel aKCcIIepUMeHTAJIbHOU
ILJIOIIA TKOM.

YHHUKQJIBHOCTb KaMepbl 00bACHAETCA €€ XapaKTepPUCTH-
kaMH. KOHCTPYyKIMA M3roTOBJIEeHA U3 OPOHEBOM CTAJH IO
TOH 7K€ TeXHOJIOI'MH, YTO U ITOIBOJHBIE JIOAKU. BHYyTpeHHU I
AUaMeTp JocTUraet 12 M, mpudeM OTKJIOHEeHUe OT cheprye-
CKOU (pOpMBI He IpeBLIIIaeT 6 MM, UTO II03BOJISIET TOBOPUTH
0 He¥ KaK O IIpaKTHYeCKHU HujealbHOU cpepe. O6bem —
900 m?, TommnuHa cTeHKH — 100 mm. KpbImika HUMKHEro
goKa BecuT 600 Kr, A1 ee 0TBOJA UCIIOJIb3yeTCA CIeIU-
aJIbHAfA TeJeKKa.

OQHUM U3 JOCTUIKEHHH KOHCTPYKIMHU pa3paboTuyuKU
CYMTAIOT €€ BO3MOXKHOCTb CBOOOJHO PACIHINPATHCA IPU
B3PbIBE IPU MAKCHMaJIbHBIX PACYETHBIX HAT'PY3KaX (B3PbIB
1o 1000 kr THT) npumepHo Ha 4 cM. Kamepa ycTaHoBIeHaA
Ha He3aBUCUMOM QyHAAMEHTE U IPAKTUYECKU He KacaeTCsa
9JIEMEHTOB 3JJaHUS; 110 IEHTPAJIbHOMY JUaMeTPY CeJIaHbl
BTYJIKU 1 JIEIIECTKOBBIE OIIOPBI, KOTOPBIE II0O3BOJIAIOT € U3-
MEHATH 06'bEM.

OKCIIEpUMEHTHI IIPOBOAATCA TaKke B kamepe — BBK-2.
OnHa MeHbIIIe 110 pa3dMepam: ee o6beMm 110 M°, u paccuun-
TaHa Ha B3pbIB 0 20 kr THT. B Helt ucciaenyerca HecTa-
I[IMOHAPHOE TOPEeHHE B KYMYJIHUPYIOINUX yCTPOUCTBAX, B
KOTOPBIX Pa3BUBAIOTCSA HauboJiee BBICOKUE AAaBICHUS, Be-
JIMYMHA UX B BEPIIMHE KOHUYECKOI'0 dJIeMeHTa JIOCTUTraeT
1000 at™ u Gonee. I[Ipu qo6GaBI€eHUU B PeaKTOPHBIN 006b-
em 1,5% (06.) razoo6pa3Horo nHru6uTopa, pazpaboraH-

B kamepe BBK-2 nccnepyetcs HecTauMoHapHOE ropeHne B KymMynupy-
towmx yctpoicteax. O6bem 110 M3, paccynTaHa Ha B3pbiB 20 kr THT.

3paHune ans npoBefeHus uccnefoBaHuii, roe HaxoguTes
chepuyeckas kamepa 1343.

Horo B ICMAH, fgaBiieHHe B BepIIMHE KOHyca CHUMKAETCA
B 30 pas.

9TH UccieJoBaHUA NPEJCTABIAIT 3HAUYNUTEIbHBIN UH-
Tepec JJIs BOIPOCOB 6€30I1acHOCTH, TaK KaK MOJEIUPYIOT
Ipoliecchl, IIPOUCXOAAININE B 3arPOMOK/IEHHBIX 0o6'beMax
U B 3aCTOMHBIX 30HAX.

B HacTosAmee BpeMa paboThl BeyTCA MOJTHBIM XOJ0M.
XoTa ucciaefoBaHUA IIIJIM U paHbIlle, BBIMTPAHHBIN KOH-
KYypC, 10 MHEHHUIO YYEHBIX, ChITPaJI Oy TUMYIO POJIb B IIO-
BeIIIeHUU 3P PEeKTUBHOCTHU paboT. ITo cioBaM 3aBeayoIe-
ro nabopatopueit UTOC ONBT PAH Bauyecnasa IleTyxosa,
nobejla KOJJIEKTUBA HccllefloBaTelel cTajla CIyCKOBBIM
KPIOYKOM /I paGOTHI 110 CO3JJaHUIO CTaH/IapTOB: «B coBpe-
MEHHOU CUTyaIlUU OY€Hb NUHTEHCUBHO pa3BHUBaeTCs BOAO-
poAHadA sHepreTHKa, CO3JAaI0TCA CTAaHAAPTHI B AMepHUKe,
B EBpone, B Anonuu u Kanane, u 4To6bl He OPUIILIOCH
B OyayiieM paboTaTh I10 YyKUM CTaHAapTaM, MbI IIPUHAIN
ydJacTHhe B KOHKYypCe UM, BBIUT'PaB JIOT, CTAJN 3aHUMAThCHA
9TOU NPO6IEeMOTD.

B nocneiHee BpeMA CBOJ KM HOBOCTEM, pacCKa3bIBAOIIIE
0 BCEBO3MOMKHBIX KaTaKJIU3MaX, IIepecTalu ObITh PEeIKOC-
TbIO. 3/1eCh U TaM IIPOUCXOJAT B3PBIBHI, Nokapel. Eciiu B
pesyiabTaTe NIPUMEHEHUS HCCIeJ0BaAaHUN YUEHBIX, Tpe-
60oBaHUI U pEeKOMEH/aIlnii, pa3paboTaHHBIX UMH, YUCIO
aBapHUi YMEHBIINUTCSA XOTA ObI HA TOJHUKY, TOTAA OHU OyAyT
CYMTaTh CBOIO 3a/ja4y BBIIIOJHEHHOM. l

OB ABTOPAX:

Bsayecnas MNeTtyxoB — 3aBepywwmnin nabopatopu-
e NHcTutyTa Tennodunsnkm akcTpemanbHbIX COCTOAHUN
O6beAVHEHHOrO MHCTUTYTa BbiICOKMX Temnepatyp PAH, kaH-
OVAAT TEXHUYECKMX HayK, CTapLUWA Hay4HbIA COTPYOHUK.
TatbsaHa BapxaTtoBa — koppecnoHaeHT LleHTpa «OTkpbiTas
9KOHOMMKa».
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Np02PECC U UQUBLGYaNLHOC b

Mounorpadusa E.B. BpreisranuHoi
IOCBAINIEeHA PACCMOTPEHUIO TE€MBI
HHJIVUBUAYAJIbHOCTH. AKTyaJIbHOCTh
ucciaeoBaHUA o0ycoBIeHA He00-
XOIUMOCTBIO UBYUYEHUA UHIUBU-
AyaJbHOCTH YeJIOBEKaA B yCJIOBUAX
YCKOPEHUA HAYYHO-TEXHUYECKOT O
nporpecca, HeCOOTBETCTBUA TEMIIOB
Pas3BUTHUSA €CTECTBEHHBIX U COIJHOTY-
MaHUTAPHBIX JVCIIUIINH, ITOSABIEHUA
HOBBIX COIIMOKYJIBTYPHBIX CIIOCOGOB
HHCTUTYIIMAJIN3AINN UHIUBULYAb-
HOCTH.

Ienpio paGoThl CTAJO BBIJEICHUE
OCHOBHBIX CTpaTeruy obpamiesHusa
K (peHOMEHY MHAMBHUYAJIbHOCTH Ha
6a3e UCTOPUKO-(PUIOCO(PCKOr0o U COo-
BPEMEHHOI'0 €CT€CTBEHHOHAYYHOTO
Mmartepuasa. CymiecTBoBaHHe Pa3HO-
00pa3HbIX aJbTEePHATUBHBIX CTpa-
Teruil UuccjaeJoBaHUsA UHAUBUAYATb-
HOCTHU (aAAUTUBHBIN, KOMIIJIEKCHBIN,
Cy06'b€KTHO-/IeATeJIbHOCTHBIN, UHTE-
rpajgbHBIH, ClleIIaaIbHO-I€JIOCTHBIN,
CTPYKTYPHO-(QYHKIIMOHAJIBHBIHN, 9BO-

JIOIIMOHHO-CUCTEMHBIN, (paKTOPHBIN
HOAXO/JBbI) TOBOPUT O TOM, YTO (popMoOit
CYIII€eCTBOBAHUS Y€JI0BEUYECKON NH/ -
BU/IYQJIBHOCTH CTaJIa IOJUMOP()HOCTh
ee IIPOSABJICHUS.

IToMHMO OPUTUHAJIBHOI'O PACCMO-
TPEeHUA TAKUX aKTyaJbHBIX IIpobJieMm,
KaK COOTHOIIIeHUEe OHMOJIOTUYECKOTO
M COITMAJIBHOTO B @HTPOIIOCOIINOT eHe-
3e, BHYTPUBH/I0Bas BapUATUBHOCTD,
METOO0JOTHA T€HHO-CPEeIOBOM Imapa-
JUTMBI, aBTOP OIIMCHIBAET U MHTEP-
IpeTUpyeT BIUAHUE, OKa3blBaeMoe
TEOpeTUYECKUMH ITapajurMaMu Ha
pellleHre KOHKPETHBIX BOIIPOCOB CTa-
HOBJICHUSI UHAUBHUAYAIbHOCTU B GU-
soreHese Buaa Homo sapiens u oHTO-
reHe3e 4YeJoBeKa.

B paGote onpenenena cuenudukra
COBPEMEHHBIX OHMO9THYECKUX IIPO-
6J1eM, BBIBOJAIIMX YeJIOBEKa HA I'PAHb
ero GBITUHHBIX KayecTB, JUIS paspe-
IIEHUA KOTOPBIX IIOHATHE (MHAUBULY-
QJIBHOCTB» BBICTYIIA€T KOHIENTYaJb-
HOM METO0JIOTUYECKOM OCHOBOM.

I'h:

5 R oEr ey

cTparernm
[TOVICKA

E.B. Bpbisranuna. Uugusupyans-
HOCTb: CTpaTerum nomcka.
M.: OO0 «Koruto-LleHTp>», 2003

funocogiug cosnanuy

XVIII B. 66171 BpeMeHeM OTKPBITUH
dunocodpcrux cucreM. EBponerickue
MBICJINTEIN 3110xH [IpocBenienusa mno-
CBAIAJM CBOU OCHOBHBIE TPY/BI U3-
YUYEHHUIO YeJIOBEYEeCKOH NPUPOABI U
co3HaHuA. [lolydeHHbIE UMU PE3YJIb-
TaThl COXPAHAIOT CBOIO AKTyaJIbHOCThb
U B HaIllu HU. B MoHOTrpaduu JokTOopa
dunocodcrux Hayk B.B. BacuibeBa
oApo6HO pacCMaTPUBAIOTCA YYEHUA
OCHOBHBIX IpeJicTaBuTeNeN purocod-
ckoi mcuxosiornu XVIII B. Ha matepu-
aje aHaJMU3a COTEH OPUTHMHAJbHBIX
HCTOYHUKOB, GOJIbIIIAad YACTh KOTO-
PBIX IPAKTHUYECKU He obcyxaalach

B OT€YECTBEHHOM JUTEpaType, aBTOP
IIPOCJIEKUBAET OCHOBHBIE TEHICHIIUU
9BOJIONUU «PUI0COPUU CO3HAHUI?
smoxu ITpocBelieHusa U pacKpbIBaeT
ee COBpeMeHHOe 3Ha4YeHHe.

B.B. Bacunbes. Uctopus cuno-
cocpckoun ncuxonorun. 3anagHas
Espona — XVIII Bek.
Kanunuhrpag, 2003

B mupe nayku [05] mai 2006
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uckyccmao 0 acmemuka

KHura nmocBsIieHa OJHOW M3 BaK-
HEHIIUX TeM 9CTEeTHKH: npobieme
auajiora 3CTeTUKM U UCKyccTBa. U To,
U Ipyroe mM3ydyarmoT IIpeKpacHoe, HO
no-pa3HoMy. PaniuoHaIbHBIN MOAX0/
9CTEeTUKU KaK pusocodpckoil guciu-
IJINHBI ¥ UICKyCCTBA KaK TaKOBOTO J10-
MOJHAIOT APYT ApyTra.

KHura cocTouT m3 ABYX OCHOBHBIX
yacTel U NPUJIOKEHUsA. B nmepBoit
YacTH 9CTEeTUKO-(puiaocopckuii aHa-
JIN3 XYJOMKEeCTBEHHBIX IPOU3BEJe-
Huit B. [[lanamoBa, K. Bopo6beBa, A.
Co/zKeHUIbIHA ITPOMU3BE/ICH C OIOPO
KaK Ha OpuruHajbHble uaeu M.M. Bax-
TuHa 1 0O.M. JlormaHa, Tak U Ha CO06-
CTBEHHBbIE TEOpETUYECKUE UCKAHUSA
aBTOpa 1o npobseMaM TParudecKkoro
B MCKYyCCTBE€ U KaTapcuca, aHajausa
XYA0KECTBEHHBIX TEKCTOB U UX BOC-
NpUATHA. ITO IepBad BCTpeda UCKYyC-

CTBa C 9CTETUKOU, KOTOPYIO UCCIIEAY-
eT aBTOp.

Bo BTOpoll yacTu Haciaeaue bax-
TUHa u JJoTMaHa paccMaTpuUBaeTCA
KaK OpraHM4YecKoe cpallleHue-BcTpe-
ya $GusocodCKo-aCTETUUECKUX UIeH
(aHTpOMOJIOTO-TrepMEHEBTHUYECKON
HaIlpaBJIeHHOCTU y BaxTuHa u ceMu-
oTuyeckoil — y JlormaHa) ¢ IpaKTHu-
KOM HCKycCTBa: BCTpeda, BO MHOTOM
JI0 CHX IIOp ocTalomasacsa o6pasIioBoi,
C TOYKMU 3pEHHUA aBTOpa KHUTH.

B npuiioseHnu — TpeThA BCTpeda
HCKyccTBa ¢ (pusocodckoii pedaekrcu-
elf Ha MaTepuaJie 3CTeTUKH ['erens.

Knaura paccuntaHa Ha IpernojaBa-
TeJed r'yMaHUTaApPHBIX AUCIUIIJINH,
acCIIMPaHTOB U CTYAEHTOB, a TaKKe Ha
IMINPOKUN KPYyT 4yuTaTeael, UHTepe-
CYIOIIMXCSA B3AUMOCBA3AMU TEOPUU U
JKMBOTO IBUKEHUA UCKyCCTBA.

E.B. BonkoBa. BcTpeya uckyccrsa
C 3CTEeTUKOW.
M.: CoBpemeHHble TeTpaam, 2005

/JMVK

(495) 982-50-65
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Benukoe qecamunemue acmpoHoMul

Bbiwen B ceBeT anbmaHax «Kocmoc» —
nepBbIv N3 cepun TeMmaTn4eckmnx COOPHUKOB,
NOCBALLEHHbIX JOCTUXKEHNAM MUPOBOWN HayKn

N TEXHUNKWN.

Pepaknusa xypHaja «B mupe Ha-
YKW» IPUCTYNHNJIA K BBINYCKY KHUT,
B KOTOpPbIE BOUYT HAyYHO-TIONYyJIAP-
HBbIE€ CTAaThU BeAYIINX yYEHBIX MUpa,
IOCBAIIEHHBIE KOCMOJIOTHUH, OHMOTEeX-
HOJIOTHAM, ieMorpaduu, ICUXOJIO0TUH,
apXeoJIoTUU, MeJUIIUHE, SHEPTeTUKE,
NHPOPMAIIMOHHBIM 1 HAHOTEXHOJIO-
IUAM, OIIyGJIMKOBAHHBIE 3a IIOCJIE-
HHe TPU rojia.

BeJnMKNUM fecATUIEeTUEM B ACTPOHO-
MuU Ha3biBaoT 1995-2005 rr., Korga
ObLJI coBepIlleH pax GyHAAMEHTAb-
HBIX OTKPBITUU, IIPOJHBAOIIUX CBET
Ha TalHBI POXAEHUA, POPMUPOBAHUSA
u aBoJironiuu BeesenHoit. [ToaToMy 3a-
KOHOMEPHO, UYTO CEPUIO U3JaHUI BO3-

rjiaBiageT ajbMaHax <Kocmoc».

«KocMOoC» — KONMMeKTUBHbIN TpyA
aCTPOHOMOB ¥ (HU3NKOB, MOCBSALLEHHbIN
HbIHELLHEeMyY NpopbIBY B UCCNEf0BaHNMN
BceneHHoi.

Kuura «KocMoc» COCTOUT U3 YETHI-
pex paszeioB.

IlepBBIlt pas3aen, «BcesrenHas, OT-
KpPBIBAET CTAThsA O KPYIHEUIIINX KOC-
MHYECKUX CTPYKTypaX — CBEPXCKO-
MJIEHUAX TaJIaKTUK, 0GHAPYKEHHBIX
acTpOHOMaMHU B IOCJIE€JHHUE TOJbI.
B marepuasax c60pHUKa paccMaTpu-
BaeTcA HOBBIM MOAXOJ B IIpeAcTaBIIe-
HHUU O €€ POKJEHUU, KOTOPOE B paM-
KaX TEOPUU CTPYH ABJIAEeTCA JUIIb
NPOJOJKEHUEM €e UCTOpPUU. B pas-
JleJl TaK e BKJIIOUEHBI UCCJIeJOBAHUA
3BOJIIOIMU BceneHHOI, B TOM 4ucie
OTKPBITUE HEOJHOPOJHOCTU PEIHK-
TOBOT'O U3JYyUYEHUA U YCKOPEHHOTO
pasberaHusA raJJaKTHUK. YUeHbIe BbI-
CKa3bIBAaIOT CBO€ MHEHME O 3arajKax
rpasutanuu. Ho caMble HeBEpOATHBIE
ujey npeAcTaBieHbl B cTaTbe MaKkca
Termapka o mapaJjjeJlbHBIX BCEJICH-
HBIX, KOTOpasd CTaHET, BO3MO¥KHO,
yKpallleHUeM KHUTH.

Bo BTOopoMm paspgene, «fajaKTUKN,
IPUBOJAATCS HOBBIE JJaHHBIE 06 9BO-
JIIOIMU Halllel 3B€3HOM CUCTEMBI, 00
HCCJIeIOBAHUAX CIIUPAIbHON CTPYK-
TYpPHI TAJAKTUK U IIOUCKAX CKPBITOM
MaccChbl pacCKa3bIBAIOT POCCUHCKUE U
aMepHKaHCKHe y4eHbIe, B TOM 4YHCJe
A. M. ®puamas u [{. Knan.

3araJKy poJeHUA 3BE3/THBIX CKO-
IJIECHUH U TOCJIEJACTBUSA CTOJIKHOBE-
HUU 3Be3J] 06CYKIAIOTCA B CTAThAX
npodeccopa GU3UKU U aCTPOHOMUHU
YHuBepcureTa mrara MUu4yuraH
C. 3enda, corpysHuKa GU3NIECKOTro
dakynbpTeTa MUCCY pUNCKOr0 YHUBEP-
cuteta K. AImMaHa U ri1aBbl oTAeaa
acTpodU3NKN AMEPUKAHCKOI0 My3es
ecTecTBeHHOH ucTopuu B Hpio-Hopke

M. IIlapel. A 06 aKTUBHOCTU raJIaKTUK
U POKJIEHUU B HUX YEPHBIX ABIP ITHU-
mretT OMu baxkep.

B tpeTreMm paspeie, «3Be3abD», pac-
CKa3pIBaeTcsa 060 OTKPBITUU HOBBIX
CBOMCTB HEUTPUHO, KOTOPHBIE, C OJHOM
CTOPOHBI, CyIIeCTBEHHO U3MEHUIH
HaIllU IIpeJicTaBJIeHUA 0 GU3UKE dJe-
MEHTAapHBIX YacTHIl, a C Apyrol —
NOATBEPAUIN TEOPUIO 3BE3HOI 2BO-
aronuu. HoBelimue gaHHBIE O MIPO-
1eccax, CONpOBOMKAAIOIIUX POKICHUE
U CMEPThb 3B€3]], 0 pAHEE HEU3BECTHOM
KJIacce HEHTPOHHBIX 3Be3/1 (MarHuTa-
pax), KOTOpble CBOMM CBE€PXCHUJIbHBIM
MarHUTHBIM I10JIEM CIIOCOGHBI M3Me-
HATb KBAaHTOBBIE CBOMICTBA BAKyyMa, —
BOT /1aJIEKO HE IIOJIHBIN ITIepeYeHb ITPO-
6J1eM, IpeJICTaBJIEHHBIX B 9TOH YaCTHU
c6opHuka «Kocmoc».

B uerBepTOoM paszgeine, «[lmaHeThbD,
pOCCHUIICKHE U aMEepUKaHCKHEe y4de-
Hole (JI.B. Kcaundomanuru, A. Onbu
u J{:x. Maccep) noBecTBYIOT 00 Hccie-
noBaHUAX Mapca, I03BOJIUBIINX 006-
HapyUTh Ha IIJIaHETE CJIeAbl BOJBI.
CraTbu cofep:kaT UHPOpPMAIHUIO O
MJIaHETHBIX CUCTEMaxX UHBIX 3B€3/, O
TaviHax JIyusl u CarypHa. [louctune
JIeTEKTUBHOE paccje/loBaHUE M03BO-
JINT HaWTHU OTBET Ha Borpoc: «<KTo oT-
KpbLI HermTyH?».

CoBpeMeHHBIN YeJIOBEK CYIIIeCTBYeT
B €JUHOM MHMOPMaAIlMOHHOM IIPOCT-
pascTBe, CMU u UHTEpHET crioco6-
CTBYIOT MTHOBEHHOMY pacIIpoCcTpaHe-
HUIO TPAKTUYECKU JTI00BIX CBEJIEHUH,
OJTHAKO MHTEJJIEKTyaJbl HEe BCeTrAa
MOTYT HAWTH IOJHOLIEHHYIO, KBAJIU-
dunupoBaHHyI0, f1upPepeHIIupoO-
BAaHHYIO U JJOCTOBEPHYIO Hay4YHYIO

B mupe wayku [03] mai 2006



KHHKHOE ObO3PEHME

nHpOpMaHIO, JOCTYITHYIO IOHUMAa-
HHUIO He TOJIBbKO Y3KUX CIEIIUAINCTOB,
HO U IIMPOKOTO Kpyra yuTaTeyeH.
[TosTOMY peiaKTOpPbI COOPHUKA Y/IEJIN-
s ocoboe BHUMaHUE TOMY, YTOOBI ca-
MBbl€ CJIOKHBIE IIPO6JIeMbI U3/IaraInuCh
JOCTYIIHBIM SI3BIKOM, YTO II03BOJIHJIO
6Bl CTyJleHTaM, IIperojaBaTenaM,
YYeHBIM Pa3IMYHbIX HAllpaBJIEeHUN U
IIPOCTO T€M, KTO HHTEPECYeTCs aCTPO-
HOMUEH, MO3HAKOMUTBCS C TPYyAAMU
COBpPEMEHHBIX UCCJIeloBaTeIeH.

CeronHsdA, Korja HayKa IIOpod pas-
BHUBAETCS B COBEPIIEHHO HEOXKUIAAH-
HBIX HAITPABJIECHUAX U MEKUCIIATIIIN-
HapHBbIE€ HUCCJIEIOBAHUSA CTAHOBATCHA
Haunbosiee BOCTpeGOBAHHBIMU, TAKOU
MO X0/ IIPeACTABIIAETCA HAanboee ak-
TyaJIbHBIM.

AnpmaHax «<HocMoc» He oXBaThIBA-
€T BCeX OTKPBITUU B COBPEMEHHOMU
aACTPOHOMUHU, HO IIOMOMKET YUTATEIIO
B YBJIEKATEJIbHOM Iy TEIIECTBUU K TE€M
py6esxam, rae 3HaHUE COIIPUKACAETCA
c dpaHTa3uen.

OTKprTVIH 1992-1995 rr. no3sonu-
1 nepecmoTpeTb rpanuubl Con-
HeYHou cuctembl. OTKPbITbI MHOFO4UC-
NeHHble Marsible NaHeTbl Ha nepudepun
ConHevHol cucTemsl, B 06nactu, nony-
ymBLUEN HasBaHue osc Kovnepa (unm
OpxBopTa-Korinepa).

C 1930 r. 3a op6buton HentyHa 6bina
o6Hapy>eHa BCero ofHa MalneHbKas
nnaHeta — [nyToH, n nuwb B 1978 1.
6b1S1 OTKPLIT CNYTHUK XapoH. Kasanocs,
YTO rpaHuLa Haller NnaHeTHOW cucTe-
Mbl onpegeneHa, Ho ¢ 1992 1. B oKpecT-
HoCTsIX opbuThl MnyToHa nccneposare-
N1 cTanu HabnwpaTb HOBblE OGLEKTHI.
K 1995 r. ctano sicHo, 4to Nosic Kornepa
«HacesieH» MHOXXeCTBOM TeN pa3MepoMm
B COTHW U ThIC4M KUNTOMETPOB, NPU4em
HEKOTOpPbIE U3 HUX UMEIOT CO6CTBEHHbIE
CMYTHUKMW.

1993-1995 rr. bnarogaps pagmoacTpo-
HOMMUYECKMM MeTopam 6bina obHapy-
XeHa nnaHeTHas cucteMa y HerWTpOH-

Hon 3Be3fbl-paguonynscapa (1993 r.).
MeTogamu onTUYeCKoM CNEKTPOCKONNA
BbISIBJIEHO NMPUCYTCTBUE MNAHET-TU-
raHTOB PsfoM C OObIYHBIMW 3BE34aMU
(1995 1.). K Hayany 2006 r. B OKONOCOJ1-
HEYHOWM OKpEecCTHOCTU [anakTuku yxe
HangeHo okoso 150 NnaHeTHbIX CUCTEM,
B KOTOpbIe BXoAaT 6onee 170 nnaHeT.
1996—1997 rr. OTKpPbIT HOBbIA KNnacc
Heb6eCHbIX 06bEKTOB (KOPUYHEBLIE
Kapnuku), 3aHUMatoLLMX NPOMEXYTOY-
HOe MoJIoXEeHWEe Mexay 3Be3famu U
nnaHetamu. Mx maccel (ot 0,0013 go
0,08 maccel ConHua) KparHe manbl, u
rnoaToMy TemriepaTypa B Hepax CluLL-
KOM HU3Ka 4151 TEPMOSIAEPHBIX PeakLmit
C y4acTMem OCHOBHOrO, JIErkoro, u3o-
TOMa BOAOPOAA, XOTS U focTaToqHa Ans
cropaHusi pekoro usotona — pewre-
pusa. EQMHCTBEHHbBIM OONITOBPEMEH-
HbIM MCTOYHUKOM SHEPTUM KOPUYHEBBIX
KapnMKOB CIYXWUT MX rpaBUTaLMOHHOE
cxaTtve.

Rix wocnomo

ABTOP
W BEOYLIWK
C. N. Kanuua
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EbINYCK 1

Tema: MeTmsopaost PyYCCEOnD MOSea
Tema: Rews wocToms

Tema: Konowoma

Tema: Yeansok B IKCTPCAILNLHEN VeI
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BLLWEN H3 MEYATH DYEPEQHOW HOMEP KYPHANA «HAYKA H H3Hb»

TemaTtuka cTatesri Homepa, Kak Bcerja, LUnpoka
n pasHoobpasHa.

|

focypnapcTBeHHOW TpeTbsIKOBCKOM ranepee
ucnonHunock 150 net. Ee ocHoBatensb, MaBen
Muxaninosu4 TpeTbKOB, CTpeMUICa «C ca-
MbIX IOHbIX NIET HaXuBaTb ANA TOro, 4To6bI
HaXxuToe OT obLecTBa BEPHYNOCh Obl TaKXe
o6LecTBy (Hapoay) B Kakux-nmb60o none3Hbix
yupexaeHuax». TakuM «nosiesHbIiM yypexae-
Huem» cTana nojapeHHas UM ropofy KapTuH-
Has ranepes — HblHe KpynHeviwee cobpaHne

PYCCKOW XXMBOMUCH.
CT1. «CobpaTb pycCcKyto LLKony,
KaK OHa eCTb...».

|

MHdopmaunio 06 okpyxarLeM rpbi3yHbl
nony4atoT, olynbiBas NnpeamMeTbl ycamu, a
npumartbl — nanbuyamu, ABUXEHUSA KOTOPbIX
ynpaBnaoTCA HaNpAMyo KOpon 60MbLUMX MO-
nywapwi moara. TakTunbHble aHannM3aTopbl 1
y Tex 1y Apyrux CoBepLUEHCTBYIOTCS MO Mepe
TPpeHnpoBkU. CoBpeMeHHble MeTOAblI FEHHOW
NHXEHepun NO3BONUN BbISBUTL CTPYKTYPY
«CUCTEeMbl yrpaBieHns» ocA3aHUEM Y rpbl-
3YHOB.

CT. «YCbl U Nanbubl».

|
CoBpeMeHHasi KOCMONOrUs yTBEPXAAET: Mbl
XUBEM B pacLUMpsaioLIEeMCH MUpe, KOTOPbIM
yNpaBnsioT HEU3BECTHbIE POPMbI MATEPUU 1
3Heprum.
CT. «AKTyanbHble Npo6nembl
KOCMOJIOTUm».

|

TeppuTOpuUn HEKOTOPbLIX MOCKOBCKUX NMapkoB
COXpaHunu cnefbl OPCKoro nepnopa. TpyaHo
npeacTaBuTb cebe, 4TO 3ecb Korga-To 6po-
ANNV QUHO3aBpPbl, 0AHAKO B Pa3MbITbIX Pyybs-
MW YepHbIX IOPCKUX FMUHaX B 60MbLUNX KONU-
yecTBax BCTPeYalTCA OkaMeHesble 0CTaTku

NX COBPEMEHHWKOB.
CT1. «MOCKOBCKME NapKun «lopCKoro
nepuopa».

|
mo6anuaauuns BbiBNSeT HEOOXOAMMOCTb Cy-
LleCTBOBAHWSA HE TONIbKO MUPOBOM BasioThl,
HO ¥ A3blKa 419 MEXAYHapOAHOro AenoBoro
N KyJIbTYPHOIO O6LLEHUS.
Ct1. «HenpepbiBHOE pa3BUTHE A3bIKOB...».

|
JINHFBUCTbI BHOCAT ACHOCTb B JaBHWUIN Crnop
0 NOAJNIMHHOCTU 3HAMEHUTOro NamaTHUKA
ApeBHepyccKol nuTtepatypbl «CnoBo 0 Nonky
Wropese».
CT. «CnoBo o nonky Uropese»:
ToYKa B cnope?».

|
HanpeH yHuBepcanbHbIi KOHCEPBAHT ANA
CTPOUTENbHbIX 6PEBEH: UM He CTpalluHbl HX
TePMWTbI, HU FPUGKW, HX Bflara, HU OroHb.
Cr. «BpeBHa B cTekne».

@ Wnen NMaena Mocarnoes-

') 4a TpeTLAKDES CMMETE NON-
" HO® NOHATHE O BCEX pyC-
CHHX XY0NHHAKAXS BONNO-
THNACK B COBPaHMKA TPeTLAKOBCKOR

ranepeq — NopaocTH Halsen OrewecTsa
@ MaTeMaTHyeckn AO0KA3AHO: B MO-
ne:yne BOAb! 3AN0KEHO 3IONOTOR

. ceyeHne ® Penoprax
M3 MMpa YBREYEHHA:
thparmMeHTL hoToKoN-
NEKL MM MTWYbHX THe30.

|

B Tekctax Betxoro n Hosoro 3aBeToB yno-
MuHaeTcsa 6onee 120 Ha3BaHWii pacTeHWi, B
KOTOPbIX NPY NepeBofax U MHOFOYUCIIEHHbIX
nepenucbiBaHMAX Npon3oLLna HeMMoBepHas

nytaHuua.
CT. <470 ecTb 4TO B MUpPE 6MGNENCKNX
pacTeHumn».

IS5N 0028-1263

HAYRA ll sKRH3Hb

|
[M03Thbl OTKIMKAIOTCA HA BCE ABMNEHNSA XN3HU
CTMXamMun 1 N0dIMamMmn Kakomn yrogHo popmbl
ANWHBI.
CT. «3aHMMaTenbHOe CTUXOCNIOXEeHne
H. H. llynbroeckoro».
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MHDDPM
ATEHTCTE

19 anpesiss B MockBe 6bLIU 06'bABIEHBI HOBBIE JIay peaThl
npeMuu «no6anpHasA 9HEPrus». IIpeMusa MPUCYKIAETCA
YK€ 94eTBEPTHIN Iof MOAPAMA, U B 9TOM TOJy €€ IIPU30BOU
donp cocTaBui 6o1ee 30 MIIH. py6JIe.

Jlaypeatamu «'1o6anbHON 9HEPIUMW» 3A 9TU TOJABI CTa-
HOBMJIMCH CIIEIIUAIHUCTBI U3 PA3HBIX 006IacTell 9HEepreTu-
kH (6osee 40% — u3 Poccum), HO, IOMKAJIYH, BIIEPBHIE IIpe-
MMUIO IPUCYAUIN 32 JOCTUKEHME, KOTOPOE Pealn30BaloCh
HMMEHHO B TedeHue mnpoulexamero roga. Jlayperamu-2006
craiu npe3ugeHT PHIL «(KypyaToBCKMH MHCTUTYT» aKaje-
Muk EBrenuii BEJIMXOB, npe3ugeHT dIOHCKOTO MHCTHU-
TyTa II0 aTOMHOM sHeprun (JAERI) Macamsxu MOIIIMKABA
U reHepaJabHBIN aupekTop [[EPHa PoGept AVMAP — «a
pa3paboTKy Hay4YHO-TEXHUYECKUX OCHOB JUIS CO3JaHUA
MeX/yHapOJHOI0 TEPMOAAEPHOro peaktopar. Bece Tpoe
B T€YEHUE MHOTHX JIEeT 3aHUMaJIMCh IIpobieMaMy yIpas-
JIIEMOTO TEPMOSJEPHOI0 CUHTE3a U B JAHHBIH MOMEHT
3aHUMAIOT KJIOYEBbIE IOCTHI B IpoekTe MTOP, pemenue
0 CTPOUTEIBCTBE KOTOPOro Ha Iore ®paHIyy GbLJIO ITPUHA-
TO OKOJIO Tojia Ha3a/. B mpoekTe yyacTBYIOT EBponeickuii
Coro3, CIIA, fAnonusda, IOxuaa Kopesa, Kurait u Poccud.
OKCIepUMEeHTaJIbHBIM peaKTop OyAeT BBIIEIATH OKOJIO

****
»*

A E

*

o6anbnas/ Y dHeprusa

MexnayHapoaHas aHepreTu4deckas rnpemusi

500 MBT MOIITHOCTHY, peaKIUsa JOJIKHA IPOAOJIKATHCA He
meHee 400 cek., B 3TOM CJIy4ae PeaKTOp CMOKET BBIIOJI-
HHUTB CBOIO 3ajJia4y. BeIxoa Ha 3Ty MOITHOCTb IPOMU30UAET
IpUMEPHO Yepe3 OATH JeT nocie BBoga MUTOPa B cTpoit
K 2020 . 3aTeM HAYHETCA CTPOUTEIBbCTBO JEeMOHCTpPAIH-
OHHOT'O peaKTopa, KOTOPbIM OyZeT yikKe peasbHO BhIpaba-
TBIBATh 3JIEKTPUYECTBO.

«Hak pas Ha AHAX B VIHAMM OpoiIeT KpyoHasa BCTpeda
o UTOPy, rie 6yeT o6CyKAAThCA CTPYKTYpa YIIPaBIeHUA
PEaKTOpoOM, a Yepe3 BOCEMb JIET PACCUUTHIBAEM IOy YUTh
HepBYIO IJIa3My», — coob1ua EBrenuii Beauxos 1o TeJie-
¢ oHy yUeHBIM U 3Ky pHAJIHCTaM, cobpaBIInmcs B 3aiie «PHA-
HoBocTw» cpasy rociie o6’bsABJICHUS UMEH HOBBIX JIay PEaTOB
TIPEMUH.

Cettyac «[s106aabHYI0 9HEPTU0» GUHAHCUPYIOT KPYII-
HelIue sHepreTudeckne komnanuu «Faznpom», PAO (E3C
Poccum» u «CypryTHedTeras». [IpuueM, npeacenarteib
npaBieHuda «Fasmpomar Anexceit Muiiep 3asgBUI O TOM,
4TO, HECMOTPSA Ha TO, YTO IIPEMUS IIPUCYKAEHA 32 PA6OTHI
B JIpyToil 0671aCTH 3HEPreTUKU, YAOBJIETBOPEH PEIIeHUEM
3KCIIEPTHOIO COBETA.

Enena CnasuHa

“‘ui_ \ WWW.INConex.
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H SAEKTPOTEXHHKA

MEXAYHAPOOHAR KOHDEPEHLMA W BBICTABKA

OBOPYLOBAHWUA, MALLUWH, NPUEOPOE,
MATEPUANOB ANA ATOMHOWN IHEPTETUKMW
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HOBbIE WHOOPMALHOHHBIE TEXHOMOIHH

B koHule mapTta B UHcTUTyTe [Ipo6iieM ynpaBieHUA
uMeHU B.A. TpanesHUKoOBa IPOILIa BOCbMas MexAyHa-
ponHas koHdepeHIUA U BeicTaBKa JludpoBasa o6paboTka
CUTHAJIOB U €€ IpUMeHeHue», opraHu3doBaHnHasa PHTOP3C
uM. A.C. ITontoBa nipu noajaepxke POOU u komMmnaHuu
AUTEX Ltd. (AO ABT3OKC).

Kak ormetnn akagemuk PAH 10.B. I'ynaes, aieyb 3TUX
MEPONPUATUN — KOHCOJMUAALNA U INOAAEPKKA OTeUe-
CTBEHHBIX YUYEHBIX U CIEIMAJIUCTOB, paboTaIoMUX B 06-
JIaCTHU NepeIoBbIX NHPOPMAIIMOHHBIX TEXHOJIOTUI pealb-
HOTO BPEMEHU, PacCIINpeHUE MEXKAYHAPOAHBIX HAY YHbBIX
CBA3€U, cofelicTBUE BHEAPEHUIO BBICOKUX HAyKOEMKHUX
TexXHOoJorui». Ha KoHpepeHIINHU BBICTYIIUIN 6ojee ABYX-
COT OT€YECTBEHHBIX U 3aPy0eKHBIX YUEHBIX U MHIKEHEPOB
110 I POKOMY PsA/1y BOIIPOCOB COBPEMEHHOU TEOPUU U ITPAK-
TUKU HUGPOBOA 06paboTku curHaiaoB. OZJHOBPEMEHHO
c KoHepeHIIueN npoIlia BeicTaBka «HoBble mHpopMa-
IIMOHHBIE TEXHOJIOTUU PE€aJTbHOT0 BDEMEHU U UHCTPYMEH-
TagbHbIe cpenctBa [[OC», HA KOTOPOU OBIIN HMOKA3aHBI

HOBBIE KOMIIOHEHTBHI Pa3JIUYHBIX IIPOU3BOAUTENECH AId
nudpoBoi o6pabotTku curHaioB (IIOC); oTeuecTBEeHHBIE
U 3apy6ekHble u3ieansa Ha 6a3e DSP; coBpeMeHHBbIE TeX-
HHUYECKHUE U aJITOPUTMHUYecKUue perreHud B o6aactu [JOC;
HOBBIEe o6JyiacTu npuMeHeHUs DSP. CBoli HOBUHKM MOKa-
3anu ADC Center, AUTEX Ltd., AVD Systems, L-CARD,
«AnpToHuKa», 39T, «MHCTpyMEeHTalbHbIE CUCTEMBI»,
UITY PAH, «Kommai», HUU [Ipubopoctpoenus, «Pactp»,
«Poctar, CKAH UmxunupuHr TesnexkoMm u ap. Ha npesen-
TanuAX ObLJIM IOKA3aHbI CPeACTBA Pa3paboTKHU U OTIA /-
ku yctporicTB IJOC m pacckaszaHo 06 UX IPUMEHEHUU
B CUCTeMAaXx CBA3U, 060pyJOBAHUU /I TUAPOAKYCTHUKHU U
PaAuoOIOKAINH.

ITo MHEHUIO GOJBIIMHCTBA YYACTHUKOB, OJJTHOBPEMEH-
HOe IIpoBeJleHUue KOH(PEPEeHIIUN U BBICTABKHU, a TaKkKe
TeMaTHUYEeCKUX NPe3eHTAIlUU OKa3aJaoch 9(PPEeKTUBHBIM
A OPOAYKTUBHOIO OOIEHUA NpeACTaBUTENeH HAyKU
U IPOU3BOJACTBA, 3aKAa34YUKOB U pa3paboTUYNKOB, IIOTpe-
6uTeser U IMIOCTABIIUKOB.

www.narodinfo.ru
TpaHcnauusa online
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B Mockse
B Camape
B MypMaHcke 68,21mru
B KpacHoaape 68,72ury
B FopHo-AnTaitcke 68,00mry
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AnalyticaExpo

ETHAP
EWCTAR

PasBurue HaYKHN U BHEAPEHUNE HOBBIX TEXHOJIOTUM CO3-

Jal0T OCTPYIO IOTPEGHOCTH B XOPOIIIEe MaTepuaaIbHOU Ha-
YYHO-HCCJIeI0OBATEIbCKOM 6a3e. [ToayyeHne KaueCTBEHHBIX
MaTepHuasoB U IPOBeJeHNE YHUKAIbHbBIX UCCIEJOBAHUUI BO
MHOI'OM 3aBHUCAT OT HAJIUYHUA 060PYLOBAHHBIX II0 IIOCJIE/I-
HEMY CJIOBY TEXHHUKHU JIAG0OPATOPUH.

C 14 o 17 mapTta 2006 r. B KyJIbTy pHO-BBICTABOYHOM II€H-
Tpe «COKONbHUKN» mpolliaa 4-a MexayHapogHasa clenua-
JIN3UpPOBaHHAas BEICTABKA aHAJIUTUYECKOI'0 060PYyOBAHNUA,
KOHTPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB, 1a60paTOPHON
Mebenn U XMMUYEeCKUX peakTuBoB AnalyticaExpo-2006 —
OJIMH U3 CaMBbIX yCHEIIHBIX BBICTABOYHBIX IIPOEKTOB XOJI-
nuHra MVK.

[Tpomeamiasa BbICTaBKa, KAK OTMEYaJId MHOTHE €€ y9acT-
HUKH, IIPpU3HAHA HEOOXOAUMBIM MEPOIPUATHEM, CIIOCO0-
CTBYIOIIMM Pa3BUTHIO IIPOMBINIJIEHHOCTU. [ToMuMo aTOro
oHa co3gaeT MHPOPMAIMOHHOE I10JI€e, CIIOCOOCTBYIOIIEe
00'b€JMHEHUIO HAy KU, IIPOU3BOUTEJIEH U IepepPabOTUYNKOB
CBIPbS, IOTPeOUTENIeH KOHEYHOH IPOAYKIIUY, & TaKKe B3a-
HMOJIEHICTBUIO C F'OCYJapCTBEHHBIMU U O6III€CTBEHHBIMU
HHCTUTYTaMU. PeryispHble II0Ka3bl HOBUHOK COJEUCTBYIOT
BHE/IPEHUIO KOMIIJIEKCHBIX CUCTEM yIIpaBJIE€HUA Ka9eCTBOM
U KOOpAMHAIIUM AeATEeIbHOCTH PAa3HOPOJHBIX OpraHMU3a-
UH ¥ IPeANPUATUN, 3aHUMAIOIUXCA OCHAIIleHUeM J1a60-
paTopuii. YYaCTHUKU BBICTABKH IOJYYalOT BO3MOMKHOCTD
OLIEHUTH CUTYAILIO Ha PBIHKE U 00CYAUTH NPOBJIEMBI OT-
pacimn.

OKCIIO3UIMA pa3MelleHa B ABYyX BbICTABOYHBIX IIABU-
nboHax KBI[ «CokoIbHUKM» Ha mronanu 6osee 10 Teic. M2.
CBoOI0 MPOAYKIIUIO IIpeacTaBuiIn 6osiee 300 y9aCTHUKOB U3
12 cTpan Mupa. Cpeiy HUX TaKHe KOMIIAHUH, Kak «JIabTex»,
«drpocr, Jlurar, Merann/lusain», Intertech Corporation,
Fritsch, «JIroM3KC». DKCIIOHATHI OTPaKaIOT NPaKTHUECKN
BCE CTOPOHBI U 9TAIIbl JKU3HU J1a60PATOPUN — OT IPOEK-
TUPOBAHUSA U CTPOUTEIHCTBA JA60PATOPHBIX IIOMEIIeH U

10 METOAUYECKOT0 ¥ NH(MOPMAIIMOHHOI'O COIIPOBOMKAEHUSA
aHAJUTUYECKOro HcciefoBaHuA. KpoMe XUMHUYECKUX
PEaKTHUBOB U 0COG0 YHCTHIX BEIIECTB, aHAJUTUYECKUX U
KOHTPOJIbHO-U3MEPUTEIBHBIX ITPUGOPOB U J1a00paTOPHOMI
Me6esIy, BHUMaHHIO YYAaCTHUKOB U IIOCETUTEJIEH BbBICTAB-
KU IIPEJUIOKEHBI IPOrpaMMbl 00y YeHU S IIepcoHasa, cle-
IuaJabHas OJIeKAa U CpeicTBA MHANBU/YalIbHOMN 3aIIUTHI,
a TaKIKe II0JIEBbIE U MepPeBUKHbBIE Ja00paTOPUU XUMHUKO-
AHAJIUTUYECKOTO KOHTPOJISA.

Ha BbICTaBKE CO3aHBI CaMble 6IaronpUATHBIE YCIOBUSA
JIJISI IEJIOBOTO OOIIIEHUS C KOJIJIETaMU U MOTEHI[HAIbHBIMU
naptHepamu. I[Ilupokasa Hay4dHad IporpamMMa BKJIOYaAET
CeMUHapHhI 10 HOBBIM TEXHOJIOTUAM U OpraHU3aluU aHa-
JINTUYECKUX PA0OT B PA3JIUIHBIX OTPACIAX, HPE3eHTAI[UHA
HOBEUIINX U3MEPUTEIbHBIX KOMIIJIEKCOB U alapaTyphl
JUIA AUCTAHIIMOHHBIX U HEpa3pyIIAIINX U3MEPEHUH, IIPO-
TPaMMHOT0 06€eCIIeYeHNA U CUCTEM Iepeiavdu JaHHbBIX.

OTAaenbHBIM ceMUHAp, IPOBEeJEeHHBIU accorualuei
«PocXMMpeaKTHuB», ObIJI HOCBAIIEH 0CO00 YUCTHIM Bellle-
CTBaM M XMMUYECKUM peaKTHBaM. 3HAUUTEIbHOE BHUMA-
HIe Ha BBICTAaBKe yZeJeHO ITpobsieMaM CTaHJapTU3AIUA
U yHU(DUKAIIUA METOA0B HCCIeI0BAHUM, 060pyI0BAHUA U
nprbOpOB, IPUBEIEHUIO UX B COOTBETCTBHE C MEKYHAPOA-
HBIMU cTaHAapTaMu. OTMETHUM TaKKe CEMUHAap IO IIPU-
MEHEHUIO aHAJIUTUYECKUX METOJ0B B MEJUIINHE, IIPOBE-
neHHbIN pod. B. [[3aHTHEBBIM, IIpeceaaTesIeM Hay YHOTO
coBeta PAH 1o aHaIUTHUYECKON XUMUH, U IPEACTaBICHIE
CPEeICTB KOHTPOJISA ITUIIEBBIX IIPOAYKTOB U GHOJIOTUYECKU
AKTUBHBIX J00aBOK K HUIIE, IPOBEJEHHOE YUCHBIMHU U3
NuctutyTa nuranusa PAMH.

OIHOBPEMEHHO C BBICTABKOW IIPOXOAMJ CTABIIUMN yiKe
TPaJUIIMOHHBIM KOHKYpC «Ha Iydniyio npoayKIUIo, Ipe/-
CTaBJIECHHYIO Ha MeXAyHapOoaHON CIIeIIUAaIN3UPOBAHHON
BBICTaBKe AnalyticaExpo-2006».

Iiuneplmeqecmeumro :
aHaNUTUHECKOro |
)  npuGopocTpoeHus

.



nopnerkka HAUKQ

CerogHsa HU y KOTO HE BBI3bIBAE€T COMHEHMSA, UYTO HAyKa
B Poccum mepexuBaeT He Jydlllde BpeMeHa. Bce monbIT-
KU yYEHBIX HAIllell CTpaHBbl IPpUBJIeYb BHUMaHUE IIpaBU-
TeJIbCTBA K €€ HACYIIIHBIM ITpo6IieMaM JailoT He3HAYUTeb-
HYIO U KpaTKOBPEMEHHYIO oTAady. Ho He Bce Tak IJI0XO.
IIpeacTaBUTEIN KPYIIHOTO OM3HecA MPeAIPUHUMAIOT BCe
6osiee 3HAYUTEJbHBIE [IIaTH, OKA3bIBasg POCCUUCKON HayKe
IIOMOIIb B BH/IE TPAHTOB U CTUIIEHUH A5 HauboJiee BeIAA-
IOIUXCA YYEHBIX U TAJAHTINBON MOJIOJEHKHU, UTO HE TOIb-
KO OTPaJiHO, HO M BCEIsAEeT HEKOTOPHIM onTuMu3M. [Ipumep
TOMY — POH/I COJIECTBUA OTEYECTBEHHOM HAayKe, KOTOPBIHI
YK€ MATHIN ToJi IPOBOAUT MACHITAGHYIO 61arOTBOPUTEIb-
HYIO IeATEJBbHOCTH, MAaTE€PHaIbHO U MOPAJIbHO IOAEPHU-
Bas POCCUMCKUX YUYEHBIX U HAyYHYIO MoJioieskb PAH.

B pamMKax ocHOBHBIX nporpaMM ®oHJ oKasaJj MOMOIIb
PALY POCCUMCKUX HccaenoBaTed. Cpeaqu HUX acIUpaH-
TBI, KAHAUJATHI U JOKTOPA HAyK U3 HHCTUTYyTOB PAH (1115
YeJIOBEK), aKaJeMUKH U YJEeHbI-KOppecHnoHAeHThl PAH.
CyMMapHBbIe CPeACTBa, IOTPadYeHHbIe Ha 6J1arOTBOPUTEIIb-
HYIO fieATenbHOCTb B 2001-2005 rT., mpeBbicuaIn 228 MJIH.
py6aeit (Yupenurenau ®oHaa — NpeACcTaBUTENN KPYITHOI'O
poccutickoro 6usHeca P.A. A6pamoBuy, O.B. Jlepunacka u
A.JI. MamyT).

B TeuyeHue mecToro roga paboTsl pyKoBoacTBo PoHAA
pacmupsaeT CBOIO 6JAaroOTBOPUTENbHYIO IeATEIbHOCTD.
B pamrax nporpamm: «Jlyumue acnupaHnTel PAH» 1 «Bpiga-
omuecd yueHnsle. Kanauaatel u fokTopa Hayk PAH» may-
pearamu @oHzga ctaau okono 100 acnupaHTOB, 362 KaH-
AaugaTa Hayk, 70 JOKTOPOB HAYK U 3 BBIAAIOIINXCHA YUYEHBIX
PAH. Ilpu 8TOM IO UTOraM CBOEH HAY4YHOH AeATEIBHOCTH
rpaHThbl GOHAA HA BTOPOH I'0Ji COXPAHUIUCH I 38 KaH-
auaatoB Hayk, 30 JOKTOPOB HayK U okoJyio 100 acnupaH-
ToB. Takxke @oHA BBIAEINI CPEACTBA AJIA NOAJEPHKHA
46 nyymux skoHoMucToB PAH 1 Ha nmpojojsxeHue Ipo-
rpaMMsl «Beigaromueca yuyenble PAH» qiia 11 akaieMUKOB,
JlaypeaToB IIPOIIJIOro roga.

Cpeau HOBBIX naypeaTtoB Ponga — akageMuru A.A. Bo-
POBUKOB (MaTeMaTU4yeckue Hayku), B.B. denesnakos (pu-
3uka 1 actpoHomusd), H.I. Xpy1ioB (6uosiorus), TaJaHTIN-
Bas MoJIoJekb u3 BiaaguBoctoka, HoBocubupcka, ToMcka,
Ynan-Ynao, UpkyTcka, UBaHoBa, bapHayna, MaxadkaJsl,
You1, AnatutoB, CankTt-IleTep6ypra, Ekarepunobypra,
Husxnaero HoBropoaa u Apyrux ropogos Poccun.

B xozxe mponeaypbl HarpamkJaeHNUsdA, KOTopasd COCTOAIACh
5 anpensa 2006 r. B AkaJieMUU HaAyK, JOKJIAJYUKNA HE pas
oTMedayu, 4To pabora PoHaa, HaIpaBJIeHHAs Ha IOJ-
JIEPIKKY POCCUHCKUX YYEHBIX, B IIEPBYIO OYepe/b, TAJaHT-
JINBOU HAyYHON MOJIOAEXKU, OyeT CIIocO6GCTBOBATh TOMY,
YTO rOCyJapCTBO OyAeT yAeJATh 00Jbllle BHUMAHUA HY K-
JIaM pOCCUMCKON HayKu. TeMm 6ojiee 3TO BarKHO CErOAHH,
KOIJa Hallla cCTpaHa 6epeT Kypc Ha BBICOKOTEXHOJOTUYHBIH
Iy Th Pa3BUTHUA.

OBuwepoccuiickan obuecTEeHHaR
oprakusauma “Poccuiickoe obwecTso
MHxeHepoB Hedmv u raza”

8-9 wrons 2006 ropa
r. Camapa

Mpurnawaem NPUHATE yyacTwe
B X MexayHapogHon
HaY4HO-NPaKTHHECKOH

KOH(DepeHLMH

“NOBBLIWEHUE HE®TEFA3S00TAAYU
MNNACTOB U UHTEHCUDUKALIAA
OOBbI4YW HE®TU U TA3A”

Konthapeinmn NPOBGAWTCA NP MO0 pNE:
Cosera Pepepauns Pegepansrore Cobpasms PoccuAckon
Denapramesta TIK MusHCTepeTES NPOMBILIABHHOCTH W JHEPTETHIO,
[enapTamesTa rocyAapCTBEHHON NONHTHEN W PEryNHPOBAHHA
8 OBNACTH NPHPOLONONLIORAHKA
MUHMETERCTEA RPRPOGHLIX PECYPCOB,

Ten.: (495) 134-00-39
Qaxc: (495) 134-00-11
http:/iwww.rosing.ru

|1

- BcepocCHACKOA BCTAORKG
[IPLAER HOYYHO-TeXHHYEaCKOro
TEOPMECTEa MoaosemH HTTM- 20046

20 - 24 wioHa 2004 r. 4
Mockea, BBLL naauasoH Mz 57

"l’.‘lfCIHH 3ATOREE MHHHCTEDCTRD CBpOI0aaIHMA
1 Hay®K PP, MpasureancTEo MOCKB,
BCepoCcHACKMA BRICTOROMHEIA LWEHTE,

CosaT pextopos BYIOBE MOCKBSI

H MockoBCkoR 0Ba0cTi

HTTM - 2004 - 310! I

# ABMOHCTROUMA YHUKOABHBIX BOIMOMHOCTER
MOADABY CRELUMOAMCTOR § NOCTROSHKM
OBLWecTsO, OCHOBQHHOMD HO IHOHMAX:

® DEIYALTOTH NOMCED NEePCNEKTHEHLIX DELLSHWA,
BOMADLLIEHMA HOBBIX MABA B 0BACQCTH HOYKK
TEXHHKK 1 TENHOAOTHN;

® WTOM CAOTDOE M BoICTOBRDE HOYHHO-TEXHHYEC-
KOTO TROP4ECTEO M HOYYHO-MCCASADBOTEALCEOH
ABATEARHOCTH CTYABHTOBR, LUKOABHWEDE,

Ny YHOLLMEACA LEHTROB ASNOAHHTEALHONS
oBpOI0EOHKA.
.'K.JC THMKH BRICTOBEH = TIF.'IE,CLC TOBRMTEAM &

MHTEAASKTYOARHONR MOACAENM HI DETUOHOE

Poccum 1 cipan CHI 8 pozpacTe |
ot 12 a0 27 et
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leHepanbHbl ] EXAYHAPOAHQS CNELAAUNPOBAHHAS BEICTABKG
uHthopMalVOHHBIEESSSNONTUYECKON IAOIEPHOM I ONTOSAEKTPOHHON anNnaparypsl,
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CroHcop: e — FKOMOAEKIVIOLINX USAEANY U KOMIIOHEHTOB
AKCNEPT

OPYAOBAHUE T—
oK. MEEARGIKENME. LS ~ S PRoccus, Mo ~KBG BEICTQBOYHBIN KOMNAEKC
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ealeamexpo

[www_elearnexpo.ru

E-learnexpoMoscow 2006+ 310

V' KpynHeiwwas BLICTABKA M KOHcpepeHuus B EBpone, NOCBSALLEHHAS SAEKTPOHHOMY
oby4eHuio

V' MeXAYHApPOAHbIE CEMUHAPLI U TPEHUHTU MO CAMBIM AKTYQAbHbIM BONPOCAM
3AEKTPOHHOro 06y4eHUs C YHOCTUEM BEAYLLUX MEXAYHAPOAHBIX CNELLUAAUCTOB,
3KCNepTOB U AHAAUTUKOB CO BCEro MUpaA

V' BO3MOXHOCTb BCTPETUTBCSA C MPEACTABUTEAAMM BEAYLLLUX KOMMAHHHA, YCMELIHO
BHEAPUBLLUX SAEKTPOHHOE 06Gy4eHMe B KPYMHbIX MEXAYHAPOAHBIX KOPMOPALLUSX,
GbICTPO PACTYLLUX KOMMAHUSX, B MPABUTEABCTBEHHBIX YYPEXKAEHHUSAX U LUKOAAX

OdoMLUAAbHBIM CANT BbICTABKM U KOHGbepeHuuu: (Www.elearnexpo.ru)




KAK O®POPMUTb NMNOANMNCKY/3AKA3 HA XYPHAIJ «B MUPE HAYKW»

1. Ykasatb B 651aHke 3aKka3a/MmoAnnckn Te HomMepa XypHanos, KoTopble Bbl XoTuTe nony4uuntsb, a Takxke Ball nonHbIN NO4TOBbLIN agpec.
2. OnnatuTb 3akas/nognucky B otaeneHun CoepbaHka (Ans ynobcTea onnatbl UCNOMb3YNTe KBUTAHLMIO, OMYyONIMKOBAHHYIO HUXE).
OnnaTy MOXHO NPOM3BECTU TaKXe MPU MOMOLLM IGO0 [PYroi NNaTeXHOM CUCTEMbI MO YKa3aHHbIM B 3TON KBUTAHLMW PEKBU3NUTAM.

3. Bbicnatb 3anofniHeHHbIN 6rnaHk 3akas3a/Nnofanuckn BMeCTe C Konuer KBUTaHuum 06 onnare:
W no agpecy 105005, r. Mocksa, yn. Pagwvo, o. 22, pegakuums xypHana «B mvpe Hayku»;

M 1o 3neKTPOHHOW noyte distr@sciam.ru;
W no dpakcy 105-03-72.
Moanncky MoXHO ochopMUTbL CO CreAyoLLLero Homepa.

BJNTAHK 3AKA3A NPEALIAYLWNX HOMEPOB XXYPHAJIA

41 3akasbiBalo cnepyolme Homepa XypHana «B Mupe Hayku» (OTMETUTL rano4koi):

LieHa 3a oauH Homep XypHana 65 py6. 00 kon.

D.N.0.
- 1 2 3 4 5 6 7 8 9 10 1 12 Vkaekc
2006 T. O6nactb
2005r. lopoa
Ynvua
2004 .
Hom Kopn. Ks.
2003 . - . TenedoH
E-mail:

BJIAHK NMOAMNCKN

B § xo4y nognucatbcs Ha 6 HOMepOB XypHana eno.
MHpeke
«B Mupe Haykn» 1 nnady 540 py6. 00 kon.
O6nacTb
B {4 xo4y nognucartbcs Ha 12 HOMEpOB XypHana Fopoa
«B mupe Haykn» 1 nnady 1080 py6. 00 kon. ynaua
LOom Kopn. Ks.
LleHa 3a oauH HOMep XypHana no nognucke B 2006 r. TenedoH
90 py6. 00 kon. [lata poxpeHus / /20
e " O®OPMUTb
3A0 «B Mupe HayKu» noanUCKY MOXXHO:
PacyeTHbIn cueT 40702810100120000141 W N0 KaTtanoram
B OAO «BHeluTtopréaHk» r. Mocksa BVK 044525187 «Tpecca Poccum»
KoppecnoHaeHTckuin cyet 30101810700000000187 ’

WMHH  7709536556;

Kmn 770901001

noanucHomn uipekc 45724;
«Pocneyvartb»,
noanucHou uHaekc 81736;

n3pnaHui opraHos HTU,

®amunus, N.0., agpec nnaTenbLymka

noanucHou uHaekc 69970;
«Moyrta Poccun»,

NHH  7709536556;

KM 770901001

Bua nnatexa Oata Cymma NOANUCHOI UHAEKC 16575

Mopnucka Ha XypHan ® Ha YKpauvHe no KaTanory

«B Mupe Hayku» MOANUCHBIX U3JAHNI areHTCTBa

Ha HOMepoB KSS, nognucHoii nHaekc 69970

Mnatenbwmk = Bce Homepa xypHanos
MOXHO KynuUTb B peaakuum
XypHana no agpecy: yn. Paguo,

3A0 «B mupe Hayku» (495) 105-03-72

PacueTtHbIli cueT 40702810100120000141 = B 000 «Eautopuan YPCC»

B OAO «BHeluTopréaHk» r. Mocksa BVK 044525187 no agpecy: #pocﬁe” 60-neTus

KoppecnoHaeHTcKun c4et 30101810700000000187 :

OKTA6p1, A. 9, od. 203,
Ten./chakc (495) 135-42-16.
= B KHMXHbIX Mara3uHax

Hay4Horo ueHrtpa

®damunus, N.0., agpec nnatenbLymnka

«®U3MATKHUIA» (Ten. 409-93-
28): r. flonronpyaHbIN,

Bup nnatexa

Harta

Cymma HOBbIIi Kopnyc MOTH;

Mopnucka Ha XypHan
«B Mupe Hayku»
Ha HOMepoB

r. 3eneHorpag,

MW3T, 4-i kopnyc

® B uHTepHeT-MarasuHax:
www.ozon.ru,

MnaTenbLumk

www.setbook.ru,
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