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Beposamro, ckopo Ha 3eme 6Y0ym KOA0CUMbCs N0 MPAHCZEHHbIX 3MAKO08 U NACUCL CIAdd
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CEPBE3HbIE MPUTA3AHUS

PA3PELLEHUE HA DKCNEPUMEHT
Heyocenu yuernomy, npexncoe wem npucnmynun
K pabome, mpebyemcs nonyuuns
3axmouenue cyoars

MHEHME

NoA KPLIAOM CAMOAETA...
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MPODUAD

TPE3BbIN B3TASIA

Hrncenexmop OOH no pasopyxrceruro Hpara

He Haulesl 6 IMOLL Cmpare OUOI0ZUMECKO20 OPYHCUS.

3HAHME - CUAA
BHOBb OBPECTU CAYX

Hoesoe o CYX0BbLX annapamax

OB3OPbI

OT PEAAKLIMM
MPOBAEMA TPAHCNAAHTALIUUA

50, 100 N 150 AET TOMY HA3AA

HOBOCT N KOMMEHTAPUIA

o [TpOBAEMBI TAOBAAMZALMM TOPTOBAM

o KpacHbIM CBET NPeAOTBRALLAET NOTEPIO 3PEHMS

* OCOBEHHOCTM KAOHOB

* 3arps13HeHe BO3AYXA

o COAHEYHOE MBAYHEHME U TA\OBAABHOE NOTENAEHNE
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OT PEJJAKLIHH

nongrHsle ONACRHUY

MOXXHO AU peLLnTb MPOBAEMY HEXBATKM OPraHOB
ANAS TOOHCIAQHTAUMN?

B 2001 . 6 000 aMEpPUKAHIIEB YMEPIIH,
TaK M HE JOXIABIIMCb CBOEU Odepenu
Ha ONEPALUIO IO MEPECATKE OPIaHOB.
VBENINYUBAETCA CPESHAd NPOAOIIKH-
TEJIbHOCTD KHU3HH, [TAPAJIEBHO 3TOMY
BO3PACTAET YUCIO JIML, I KOTOPBIX
TPAHCIUIAHTALMA HEOOXOAUMA 110 MEJH-
LIMHCKUM NOKa3anuaM. Karacrpoduye-
CKHM HE XBaT4€T JOHOPCKUX OPI'AHOB,
HECMOTPA HA TO, YTO HOBOE MOKOJIEHUE
MMMYHOIIOJAB/IAIOMHNX JIEKADCTBEHHDBIX
IIPEINAPATOB, KOTOPBIE MNPEMNATCTBYIOT
OTTOPYKEHMIO, ITO3BOJIAET XUPYPIaM Iiepe-
C)KUBATD OPI'aH, KOTOPBIA JAHHOMY ITA1IH-
€HTY IIOAXOAUT HE I10 BCEM NAPAMETPAM.
IIpyuuuHbl gedULATA OPTAHOB A
TPAHCIVIAHTALWN PA3JIMYHbL PEJIUTUO03-
HbIE€ U 3TUYECKUE OrpaHudeHus. [Tonar-
HBI OITACEHUS, C KOTOPBIMH JOHOPBI UIYT
Ha JOOPOBOJIBHYIO JKEPTBY, ITOCKOJIBKY
OHH PHCKYIOT CBOUM COOCTBEHHBIM 310~
POBbEM KdAK BO BPEMA ONEPALH, TAK
u B 6yaymeMm. HeKoTopble ITOJUTHKA
NPEUIATAIOT BBECTH PAJUKAIbHbBIE MEPDI
I pEmEHUs IPOOIEMBbl HEXBATKH
TpAaHCIUIAaHTATOB. Ha paccmorpenune
npasutrenbcrsa  CHIA  npeacTaBieHbI
Pa3HOOOpAa3HbIE NIPOTPAMMBI (DUHAH-
COBOTI'O TOOWPEHUA KaK JOOPOBOJIbHBIX
JIOHOPOB, TAK U CEMEW, AAIOMHUX COIJIA-
CHM€ HAa TPAHCIUIAHTALMIO OPIraHOB
NOKOHMHBIX. Tak, B [IeHCUIbBAHUU AMe-
XUPYPros
IO TPAHCIUIAHTALMHA OAOOPEHO pemie-

PUKAHCKHM OOHIECTBOM
HHE O BBITUIATE KOMIIEHCAITUHU B Pa3Mepe
$300 cempbsiM, pa3pEIIMBIINM UCTIOIB30-
BATBb OPTAHBI ITOTUOIINX POACTBEHHUKOB.
CTOPOHHHKH IIPOTPaMMbl (PUHAHCOBOI
MOJ/IEPKKH  TOOPOBOIBHBIX JTOHOPOB

06paIaloT BHUMAHHUE OOIIECTBEHHOCTH
Ha TOT (PAKT, 4YTO CyMMa KOMIIEHCAIIU-
OHHBIX BBIIIAT CJIUIIKOM MaJjla, CKOpee
3TO — <«BBIPAKEHHE IIPU3HATEIBHOCTH»
32 )KEPTBY, HO HE OIuIaTa. YTo-TO BpOsE
KPYXKKHU WM 30HTUKA, KOTOPBIE OOBIYHO
TOJIY4aIOT YYACTHUKMU TEJIEBU3MOHHOI'O
WIHN PaIUOLIOY.

BbI3bpIBaeT GECIIOKOMCTBO TO, UTO TO-
JIOOHBIE TPOTPAMMBI U3BPATAT HUEIO JI0-
OPOBOJIBHOH KEPTBBI, PACLIEHUB €€ KaK
TIO/IIEPSKKY PBIHKA IO TOPT'OBJIE YEIOBE-
YECKUMU OpraHamu. Takue onaceHus He
OECIIOYBEHHBL. XOTs NpsAMas IMOKYIIKa
OPraHOB HE3AKOHHA, B HEKOTOPBIX CTPa-
HaX (PYHKUIMOHUPYIOT YEPHBIE PBIHKHA
IO KyIUIE-TIPOJa’KE€ OpraHoB. Paspere-
HHE MTOJJTOOHOH TOPrOBIN OTPULIATEITBHO
CKa3bIBACTCSA HA IIOJOXKECHHUHU O€IHEH-
UX ca0eB HaceneHus. Onpoc 305 no-
HOPOB B MIH/IMH, HAIIpUMEP, BBISBUIL, YTO
96% mpogamu CBOIO MOYKy 32 $1070,
W3 HUX ¥4 BCKOPE BHOBb CTAJIA OEIHbI-
MU, 2 79% KaJEIOT O COACTHHOM.

DTO HAIVIAHO HIOCTPUPYET, KaK
ONACHO HA3HAYATh II€HY HA TE€ WIN UHbIE
OpraHbl. BO3MOXXHO, CJIEYET OTKA3AThCS
OT NOJJOOHBIX PA/IMKAIBHBIX MEPOIIPHSI-
TH#. Certuac B koHrpecce CIIA ob6cyxza-
IOTCSL MPOEKThI 3aKOHOB, HATPAKIECHHE
JIOOPOBOJIBHBIX JIOHOPOB MTOYETHOMN Me-
JIJIBIO, TIPEIOCTABIEHUE UM OTIYCKA,
OIUIATA CTPAXOBAHUS )KHU3HU U, B CJTy4ae
BO3HUKHOBEHUSA OCJIOKHEHUI I10C/IE
onepanuu, — NEHCHs 10 UHBUIMAHOCTH.

OJTHOBPEMEHHO C 3TUMH UHUIIAATUBA-
MU HEOOXOJHUMO IIPOBOJUTH IPOCBETH-
TEJIbCKYIO PAOOTY, Pa3bsICHSIS HACEIIEHUIO
CyTb IPOOIEMBL 151 Bpader 1 mepcoHaIa

KJIWHHK CJIEAYET MPOBOJUTH CIIELUAJIb-
HBIA TPEHMHT. [IefICTBYIOmEE 3aKOHO/A-
TEJIbCTBO HEKOTOPBIX €EBPONENCKUX
CTPaH YK€ COAEPKUAT 3aKOHBI, COIVIACHO
KOTOPBIM OPI'dHBI MOI'YT OBITb HU3bATDI
Y 4€JIOBEKA ITOCJIE €O CMEPTU B TOM CJIy-
4ae, €C/IM B 34BEIIAHUU 06 3TOM HE YIIO-
muHaercs. (Ho 3a waenamu cembu OCTa-
€TCA NPABO MNPUHATb OKOHYATEIbHOE
pemenwue.)

C TOYKHM 3PEHUA ITHUKH, NPEIIOYTH-
TEJIbHEE, YTOOBI YETOBEUYECKUE OPIaHbl
IIEPECTAN PACCMATPUBATBLCA KAK OOb-
€KT KyIUIM-Ipoaaxu. McciaenoBaHus
MOKa3aJIH, 94TO boee 95% ceMmert coria-
CHJIUCH OBl OTJATh OPraHbl TOTUOIIETO
POACTBEHHUKA, €CJIN OBl OHU OBUIN YBE-
PEHBI, 9YTO HE HUIYT NPOTUB BOJU IIO-
yuBero. O6paTUBIINCH K JIYUIIIHUM Ye-
JIOBEYECKHUM 4YyBCTBAM, MBI CMOKEM
YBEJIMYUTb YHUCJIO OPTAHOB, HEOOXOHU-
MBIX JIJIS1 CITACEHMSA )KM3HU ThICAY ITALIU-
€HTOB, OXKHJAIOIIMX CBOEU oYepenu Ha

OIIEPALHIO 10 TPaHCIUTAHTAINH. M

B Mupe Hayku




al, 100, 130 NET HA3AR

CTAAVH 1 BUOAOTUAS o [1epBbIv MUAOT o [TPEAOHHOCTb HOYKE

CEHT9BPb 1953

CUAA MPUPOABI. YTO CKpEIISET YaCTHIBl ATOMHBIX s/ep? 3a
MOCJIEAHIONO YETBEPTD BEKA PA3PELIEHUIO 3TOI'O BOIIPOCA yde-
Hble-(DUBUKHA MOCBATHINM OI'POMHOE KOJIMYECTBO TEOPETUYE-
CKUX PabOT M 9KCHEPUMEHTOB. OHH NOTPATHIN HA 3TO OOJIbIIE
BPEMEHH, YEM HA BCE IPYTHUE HAYYHbIE IIPOOJIEMBI 3d BCIO HCTO-
pHIO YeJIOBEYeCTBA. Belb COIMIACHO BCEM U3BECTHBIM HA TOT
MOMEHT 3aKOHaM (PU3UKH, IPOTOHBI, BXOAAIINIE B COCTAB ATOM-
HOT'O AJPa, JOJDKHBI OTTAIKHUBATHCA, 4 HE JEPKATBCA BMECTE TaK
KPEIIKO, YTO I TOT'O, YTOOBI PACCMOTPETD UX IO OTAEIbHOCTH,
HAaM IIPUXOJUTCA CTPOUTH OI'POMHBIE YCTAHOBKH. Kiter, CKperr-
JISTIOUTUAN SI7IPO, JOJDKEH TIPEICTABISTh COOOHN KAKYIO-TO HEM3-
BECTHYIO jocene cuiay. fAnoHckuil ¢pusnk Xuaexku FOkasa
B 1935 I IpEANONIOKWI CYIIECTBOBAHUE OCOOOI YaCTHUIIBI, UC-
MyCKAaHUE U IMOIVIOMEHUE KOTOPOI M OOYCIOBIMBAET BO3HHUK-
HOBEHME AJEPHBIX CWI TO, 4TO CYymIECTBOBAIO TOIZAA TOJBKO
B TEOPUH, TENIEPh U3BECTHO KAK ME30H. — XaHC bere (Hans A.
Bethe) W

CTAAUH U ABICEHKO. Tpodum JIpiceHKO, ¢ 1948 roza 11apcTBO-
BABIIMN B CEJIbCKOM XO3ANCTBE 1 CUMBOJIM3UPOBABIINIT COBET-
CKYIO HAyKYy, Tocjie cMepTu CTaInHA yTPaTWI CBOE Bennuue. OH
MOJBEPICA KPUTHUKE B GOTAHUYECKUX JKyPHAIAX U B IVIABHOM
M3/IaHUM COBETCKOI AKaJleMHU HayK. HenaBHO sxypHan Science

ANOHCKOE NCKYCCTBO TATYUPOBKU, 1903 T.

onyonukosBan B CIIIA 3ameuaTenbHbIN JOKYMEHT, aBTOPOM KO-
TOPOro ObIT caM JIBICEHKO. DTO ObUI ONMyOJIMKOBAHHBIN
B [Ipasiae» MaTepual, rje OH PacCKa3al, YTO UMEHHO CTaluH
OBbUI ABTOPOM €10 TeOpHui. «ToBapuin CTAJIHMH HAIIET BPEMS JIs
TOIPOOHOTO UCCIEA0OBAHMNS BAKHENIIINX TPOO6IEM OUOIOTU ...
OH CaM pEJaKTHPOBAI IUIAH MOEH CTaTbu «O NOJIOXEHHUU
B OMOJIOIMYECKON HAYKE» U J1aJ TOJPOOHBIE YKA3aHUS O HAIIH-
CaHWU PsAA €e pasaesnos»>. M

CEHT4BPb 1903

TATYUPOBKA. CJIOBO «TaTyMPOBKA» IPOUCXOJUT OT IMOJUHEZU-
CKOT'O CJIOBA lallai v BIEPBBIE ObIIIO BBE/ICHO B AHIVIMICKH SI3bIK
kannranoM Kykom. Mopuc bepmion (Maurice Berchon) omnpene-
JIWI €€ KAK «CTPAHHBINA M OYEHb JIPEBHUI OObIYAN BBEICHUS
B IOJIKOKHBIN 3MUJIEPMUC, HA PA3IUYHYIO INTyOUHY, KPACAINX
BEIIECTB C LIEJBIO HAHECEHUS JIO/ITO COXPAHSIOIIMNXCS Y30POB».
B SInoHuu TaTyupOBKY PACTIPOCTPAHEHBI B OCHOBHOM B HUBIINX
KJIACCAX, IPEACTABUTENIMN KOTOPBIX YKPAIIAIOT CEOSI PUCYHKAMH,
OI0OOHBIMH HAHOCHUMBIM Ha (hapdopoByIo 1ocyay. B kauecTse
MHUIMEHTOB Yalll€ BCETO UCIIOB3YIOTCS KUHOBAPD U TyIIb. M

NMAAHEP YAUTXEAA. T-HoM [ycraBoM VailTXe[oM, MMOC/IEIHUE
15 jieT N3y4aBIINM MEXAHHUKY ITOJIETA, ObUIM MPOBEAEHDBI JKC-
TMIEPUMEHTHI C A3POIUIAHOM (TJTAaHEPOM). /11 B3sieTa Yaurxen
pazberauca NpOTUB BETPA, U IIOCJIE TOI'O, KAK OH MOJHHUMAJICS
B BO3/IyX, IIOMOIIJHUK TAIWI €TO 32 BEPEBKY. -H YaiTxen cei-
4aC 3aHAT IIPOEKTUPOBAHHMEM HOBOI'O MOTOPAa MOLIHOCTBIO
B 10 JIOIMIAZIMHBIX CHJI, BEC KOTOPOI'O HE Oy/IET IPEBBIIATDH 18 KI
(3a cYeT UCIIONb30BAHUA AIOMUHUA). [Ipeanonaraerca ycra-
HOBUTD €I'0 H4 a43POIUIAHE, CIIOCOOHOM IIOAHUMATHCA BEPTH-
KIbHO B HENOJABM)KHOM BO3JYyX€E, MEPEMEIATHCA I'OPHU30H-
TAJIBHO M ONATDH OITYCKATbCA BEPTUKAIBHO BHU3. (OT U3[aTENA:
HET HUKAKUX YOEIUTENbHBIX JOKA3ATEIbCTB TOT'O, YTO YaliTXe-
JY YAQJIOCh IOCTPOUTD HOBBIH YIy4INEHHBIN MOTOPHU3UPOBAH-
HBIN 23POIUIaH.) M

CEHTSBPb 1853

MPEAAHHOCTb. ITonwiTkK npodgeccopa Jlyuca Araccuca (Louis
Agassiz) O6HAPYKUTB YTO-HUOY/Ib HOBOE U HEOKU/IAHHOE B PU-
COBBIX 60si0oTax lOra AMepuky yBEHYAINUCH ycriexoMm. Cpeau
€r0 HAXOJJOK OKa3aJ71aCh PbI6a 6€3 BEHTPAIBHBIX (OPIOIIHBIX)
IUIABHUKOB, HO CaM ITPO(ECCOP €1Ba BbUKWI, 3APA3UBIIUCH M-
napuent. Korga oH CTaj BeI3ZJOPABINBATE, HOCETUBIINI €r0 APYT
BBIPA31JI COYYBCTBUE B CBA3H C €I'0O OITACHOM 60JIE3HBIO, HA YTO
ATacCHC C SHTY3UA3MOM CKA3L: <A, 3TO ITyCTAKH, 34TO 5 HAILET
pr1Oy 6€3 BeHTpaneil. i

ABTOMATU3ALNS LUNTbS. B 1846 1. 6bUT BBIAH IIEPBBIN aMEPH-
KAHCKUI NATEHT HA MIBEUHYIO MAIINHKY. CEMYaC THICSYHU JIIO-
JEN HOCAT OEXKIY, COCTPOYEHHYIO MEXAHU3MOM C aKKypaT-
HOCTBIO, HE YCTYNAIOIIEN KAIMIMUPCKUM mBeAM. Hu y 0iHOI
M3 JKEHIIUH Halllel CTPAaHbl IBEHHbIE MAIIMHBI HE OTHAIN
KyCOK xj1e6a. i

4 B mupe Hayku
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HOBOCTH W KOMMEHTAPHH

clld3dMil B MdMU, o ¢ npyram XAPAKTEPOM

KapoA 333en

[KAOHBI MOTIYT MMETb NoBEAEHYECKHNE U C]DI/ISVIL-IeCKI/Ie PA3ANHASI.

KAOHWPOBAHHBLIE KOLLIKW.

SMUTADUS: MPOLLAN AOAAU
[TepBO KAOHUPOBAHHOM OBLE AOAAN
cyAbOa  MPEeAHAYepPTOAd  BEYHO
BCTPEYATb NoceTtutenen HaumoHaAb-
Horo Myses LLotTaaHann. Ee yebinnan
B BO3PACTE LWECTU AET, YTO COOTBET-
CTBYET MPUMEPHO MOAOBUHE CPEA-
HEN MNPOAOAKUTEABHOCTU  XKU3HU
06bI4HOM OBLbl. OHO CTPAAQAQ BOC-
NOAEHNEM AETKUX U XPOHUYECKUM
aApPTPUTOM — BOAE3HSIMU, TUMNYHBIMU
ANS1 KAOHOB. Ee mevyanbHas yy4acTtb
NPMBEAQ K BO3OOHOBAEHMIO AMCKYC-
CUM 0 6E30MACHOCTU KAOHUPOBOHMSI
1 06 3TMYECKOM CTOPOHE BOMPOCA.

CBUHBSA 110 KIHMYKe O6K0Pa C yIOBOJIBCT-
BUEM IOIVIOIIAET CIIENbIN 6aHAH, 4 €€ KJIO-
HMPOBaHHaA cecTpa Ilpusepena orBopa-
4UBAETCA OT HETo. Kanpuasyia 6pbIKaeTcs,
KOTZia €€ 6€pyT HA PYKU, U TIBITAETCS yoe-
JKATb, B TO BPEMA KAK JIDyTHE PaZOCTHO
IIPUBETCTBYIOT 4eIOBeKa. HecmoTpsa Ha
TO, YTO KJIOHBI CYUTAIOTCA OJHOANIIOBBI-
MU OIM3HELAMH, HO M3y4EHUE UX IIOBE-
JIEHYECKUX U (PU3HOTIOTUYECKUX OCOOEH-
HOCTEN HE NTOATBEPIKIAET ITO.

Ten ®penp (Ted Friend) u I'per Auep
(Greg Archer) n3 CenbCKOXO3SIHCTBEH-
HOT'O U IOJINTEXHUYECKOI'O YHUBEPCUTE-
Ta Texaca CPaBHWIM ITOPOCAT M3 YETBI-
pex IOMETOB — [ABYX KIOHHPOBAHHBIX
(cocTosAmMUX M3 YETBIPEX M MATH OCO-
0€m), 1 IBYX 324aThIX €CTECTBEHHbBIM ITy-
TEM (BOCEMB IOPOCAT). Y 0CO6EN U3 Of1-
HOI'O TIIOMETAa BO BCEX  CIy4aax
OGHAPYXUINUCh YETKHUE PA3NHU4YMA HeE
TOJIBKO B IHMINEBBIX MNPEANOUYTEHUAX H
TEMIIEPAMEHTE, HO U B (PU3UYECKUX Xa-
PAaKTEPUCTHKAX: I'YCTOTA IIETUHBI U KO-
JIMYECTBO 3yOOB ObUIN PA3/IMYHBL.

«B 3TOM OTHOWEHUH KJIOHBI HE OTJIH-
YaIOTCA OT OOBIYHBIX CBHHEIN. OHU CO-
BEPIIEHHO HE MOXOKU HA OJHOANLIOBBIX
OIM3HENOB>, — oTMevaeT Ppeny. Kaxgas
0COOb UMEET ABE KOIUHM KAXKAOTO I'€HA.
B ogHux crygasx GIO0KUPYETCs JIEUCT-
BUE MATEPUHCKOH KOIIMH, B IPYTHUX — OT-
LOBCKONU. COBpEMEHHBIE UCCIIEAOBATENIN
IBITAIOTCA BBIACHUTD, YTO JIEXKAT B OCHO-
BE TAKOM CEJIEKTMBHOM 3KCIIPECCUU T'e-
HOB 1 KaK ONPEAE/IAIOTCA CBOMCTBA (POP-
MHPYIOHIETOCsI SMOPHOHA.

DKCHEPHUMEHTBI CO CBUHBAMH CBHZE-
TEBCTBYIOT, YTO KJIOHBI — HE TOXKIECTBEH-
Hple Konund. CO3AaTeNb NMEPBOM B MUPE
KJIOHMPOBAHHOIN KOMKKW Cc (OT aHIL
Carbon copy — «OTHEYATAHHBIN Yepe3 KO-
nupky»), HyariH Kpemep (Duane C.
Kraemer), pa6oratomuii B CeIbCKOXO-

3AUCTBEHHOM M IOJUTEXHHUYECKOM
yHuBepcuTeTe Texaca CYMATAET, 4TO €€
TOXKE HENb3d CYMTATh KonueH. Cc 6osee
JI0O03HATE/IbHA U UI'PHBA, YeM PeliH-
00y — KOIIIK4, KIOHOM KOTOPOH OHA AB-
saeTcd. OKpAaCcKa UX MIEPCTH TAKKE Pa3-
JINYHA. DTO CBA3AHO C TEM, YTO B IIEPUOJ,
Pa3BUTHSA IUIOAQA, IIATHA HA HIEPCTH OO-
pasyioTcsa B IPOLECCE CIIy4AHON MU-
Irpalyuy KJIETOK, TPAHCIOPTHUPYIOWUX
ITUTMEHT.

ITo muenuto Pobepra Jlanza (Robert P.
Lanza), paGoTalomero B rpymIie nepego-
BBIX TEXHOJIOIHM B Bycrepe Maccauy-
CETCKOI'O TEXHOJOIMYECKOI'O MHCTUTYTA
B Bycrepe, Kak OHOSAHIIOBBIE OJTU3HELDI,
TAaK ¥ KJIOHBI, 4YaCTO UMEIOT PA3HBIE Yep-
TbL. JIaH32 CTOJIKHYJICSA C AHAJIOTHYHBIM
ABJIEHUEM, SKCIIEPUMEHTUPYA C I'PYIIIA-
MU KJIOHHUPOBAHHOI'O POI'daTOIO CKOTA.
B crase, KIOHMPOBAHHOM OT OJHOI'O
JKUBOTHOI'O, HA OCHOBE 4€TO C(POPMHUPO-
BAJIACh TPAJULIMOHHAA COLUAIbHAA Ue-
papxus. HekoTropele KOPOBBI GBI ITyT-
JIUBBL, 4 APYTUE OTITMYIUCh CMEJIOCTBIO.

JlaH3a OoTMeYaeT — KJIOHUPOBAHHE
MOXKET IMOMOYb HCCJIENOBATENAM II10-
HATDb POJIb TEHETUKH B IIOBEJEHUN. B CcO-
TPYJHHUYECTBE C IPYNIION U3 YalK-po-
PECTCKOIO YHUBEPCUTETA OH IIBITAJICA
KJIOHHPOBATb O6E3bAHY-AJIKOI'OJINKA 110
KIn4dke JIIOTUK, C TeM, 4TOObl M3y4UTbh,
OyZIET JIM IOTOMCTBO YKMBOTHOT'O CKJIOH-
HO K aIKOromo. ONIBIT HE yaICs, HO Oy-
JIEM HA/IEATBCH, 9YTO OyAyILUE HCCIENO0BA-
HMS TIO3BOJIAT TOYHO OLIEHUTD BJIMAHUE
I'€HOB Ha noBeaeHve. |
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N3BNCYEHUC nna chbiwnEHbix

AX. MnHKeAb

Pusuk Jlngepuk boke (Lyderic Bocquet)
u3 ppaHiy3ckoro Yuusepcurera Kinoaa
bepnapa JInona pa3paboTasn TEOPHUIO
MHOTOKPATHBIX OTCKOKOB IUIOCKOI'O
KAMHA OT CITOKOMHON MTOBEPXHOCTU BO-
26l [ToOGyAMI €ro K 3TOMY JTI0003HATENb-
HBIM CEMWIETHUI CBhIH, KOTOPBIN XOTEJI
3HATb, IIOYEMY CKA4YET IO BOJE («IIedeT
ONMUHBI>, KaK TOBOpAT B Poccum) mio-
CKMI KaMelleK. boke paccMoTpen JIBH-
JKEHHE TOHKOT'O IVIOCKOI'O KAMH#, OTCKa-
KMBAIOMIEI'O OT POBHOI ITOBEPXHOCTU
BOJbI IIDH TAJAEHHUU I10J, MAJIBIM YITIOM.
ChopMYyIHPOBAB YPABHEHUS JIBUKEHUS
KaMHsA, BOKe IIpUIIes K BBIBOAY, 4TO BO3-
MO>KHOCTb MHOT'OKPDATHBIX OTCKOKOB

3aBHUCUT OT HAYAJIBHOHM CKOPOCTU KAMHSI
U CKOPOCTH €TO BpamieHus. BpameHne
KaMHSI CO3[JA€T THUPOCKOIHMYECKUH (-
(heKT, KOTOPBIH CBOAUT K MUHUMYMY W3-
MEHEHHE YIVIA HAKJIOHA KAMHS ITPH KaX-
JIOM yZiape O MOBEPXHOCTb BOJABL Ecmm
KaMEHb MAJAeT Ha BOJY CJINIIKOM KPYTO,
oH ToHeT. COITacHO ypaBHEHUsAM Boke,
MHPOBOH PEKOP/ B 38 «OIMHOB>» COOT-
BETCTBYET KAMHIO, GPOIIEHHOMY CO CKO-
poctbio 12 M/Cc n cosepmamomemy 14
060pOTOB B CEKyH[y. Pabora paniys-
CKOTo (pusukKa omny6JuKOBaHA B (PEB-
paJIbCKOM HOMepe American Journal of
Physics. @

Bot kak Hapo! TAKOBO $U3MKA MOAETA
KOMHSI-NOMNPbIFYHYMKA.

Bannucmuyeckoe yiene suros

I'maBHAasA TPYAHOCTb B JE€J€ CO3JAHHA
CBEPXIUIOTHBIX MHUKPOCXEM ITAMATU CO-
CTOUT HE B TOM, UYTOOBI BTUCHYTb OUTHI HA
KPEMHHUEBYIO IUIACTUHKY, 4 B TOM, YTOOBI
CYUTATb MX MATHUTHBIE COCTOSHUSA — HY-
JIA U €JUHULBL YeM MeHblIe pa3Mep ou-
Ta, TEM cinabee ero MarHuTHoe mosne. Ona-
Hako Cro3aH Xya (Susan Hua) n Xam /lun
Yompa (Harsh Deep Chopra) us Iocynap-
CTBeHHOTO HBI0-MOPKCKOro YHUBEPCH-
TeTa B byddano (the State University of
New York at Buffalo) onucanu ycTporicT-
BO, 3JIEKTPUYECKOE CONPOTUBJIEHHE KO-
TOPOT'O B MArHHUTHOM I10JIE U3MEHAETCA
B 100 TBIC. pa3. B npuHIMIIE, OHO JJOCTA-
TOYHO YYBCTBHTEJIBHO, YTOOBI MOYKHO
OBUIO CUUTBHIBATDH 3AIUCU TEPAOUTHOM
IUVIOTHOCTH, T. €. B 1000 pa3 6onee miot-
HBIE, YEM B COBPEMEHHBIX MUKPOCXEMAX.
YCTPOCTBO NPEACTABISIET COOON HUTE-
BUJHBIN MOHOKDHCTAJI/I HUKEJIA TOJIIIH-
HOW HECKOJIbKO HAaHOMETPOB. Hammdwne
CY’KEHHH, CO3/1aBAEMBIX B IIPOLIECC MU3T'0-
TOBJIEHUA MOHOKDPHCTAJUIA, NPHUBOJUT

K BO3ZHHUKHOBEHUIO Oa/UIMCTUYECKOI'O
MAarHUTOPE3UCTUBHOTO 3 pexra (ballitic
magneltoresistance, BMR), ©6naropaps
KOTOPOMY 3JIEKTPOHBI MPOJIETAIOT Yepe3
KPHCTAJUL, TIOYTU HE CTAIKUBASCH C ATO-

AX. MnHKeAb

Mamu. Hpio-MOpKCKUE yueHbie yKe Hay-

YMJIMCh CO3JABATh TAKHE CTPYKTYPBL H0O-
pa cooo1u1, 4To BMR-yCTpPOHCTBA MO-
I'yT OKa34ThbCA LIEHHBIMH JATYUKAMU I
6UOJIOT'MYECKUX UCCIeOBAHMI. M

B Mupe Hayku
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2nofanu3auug roerosmm

PoaXxep Aona

KakmnmMm 0B6pA30M pPeLLaTh NPOBAEMY MHTEMDALMM, MOKOXKET
CAEAYIOLAS GA3a PA3BUTUS MUPOBOW TOPTOBAU.

OCHOBHbI€ UMPOKU

12 KpynHEenLwmnx
VHAYCTPUOABHBIX
CTPOH

YAEAbHbIVI BEC
B oObeme
MUPOBOTO PbIHKA
TOBAPOB U YCAYT
B8 2000 . (B %)

MMMOPT  3KCMopT
CLUA 18,7 14,1
[epmMaHms 8.1 8.3
SInoHns 6.3 7.2
BeAnkobputaHus 5,5 52
OpaHums 4,6 50
KaHoaa 3.6 4,1
Ntanns 3.7 3.9
Kuntan 2,6 3.3
HnaepAaHABI 3.2 3.4
beAbrus 2.7 3.0
tOxxHas Kopes 2,7 2,7
Vcnarus 2.3 2.2

WcTounmk: ExxeroaHnK OOH «CTATMCTUKA MEXAY-
HapOoAHOM TOprosAm», 2000

C mpoIeccoM IM00aMN3aIU TOPrOBIN
YEJIOBEYECTBO CTOJKHYJIOCh B Ha4asle
XIX B. I'pymnma cOIMOJIOrOB MO PYKO-
BoacTBOM Kpucrodgepa Yeiiza-/JanHa
(Christopher Chase-Dunn) u3 Kanudgop-
HUMCKOTO YHUBEPCHUTETA, OCHOBBIBASICH
Ha aHAJIW3E COOTHOIIEHHUH OOBhEMa HUM-
IOPTHBIX TOBAPOB U BAJIOBOI'O HAITHO-
HAJIBHOT'O IPOJYKT4, IIPUIUIA K BBIBOLY,
YTO MPOLECC VTOOINIANH SKOHOMUKUA
Havaicsa B 1830 . u joctur nuka K 1880r,
KOIJIJA MEXKIYHAPOJHAsT TOPIOBJS CTasa
OIpENENATh pa3BuTHe ob1ecTBa. JJo XIX B.
MPEAMETAMH MEX/TyHAPOHOH TOPrOBIN
ObUIM YHUKAJIBHBIE TOBAPBI, TAKHUE KaK,
HalnpuMep, NPSIHOCTH, TA0aK, APyrue
MPEAMETBI POCKOIIH, UMEBIINE OI'PDAHU-
4eHHBIN cupoc. [Tepsas BoiHA 171064711~
341U ObLIA BBI3BAHA PA3BUTHEM JKEJIE3-
HBIX JIOPOT' CY/IOXO/ICTBA, CHHU3MBIINX
TPAHCIIOPTHBIE U3/IEPKKU, U C OTMEHON
[IPOTEKIIHOHUCTKUX 3aKOHOB B 1846 T.
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Mctounuk: no marepunanam Kpuctodepa HYensa-AanHHa, 2000.

B BeMKOOpUTAHNY, YCTAHAHOBUBIINX
MNOIJINHY HAa HMIIOPTHOE 3E€PHO, YTO
IIPUBEJIO K POCTY LIEH Ha Hero. Bropoi
NEPUOA I100ATN3ALMH MIPUIIEJICA Ha
1900 1. 1 OBbLI BBI3BAH YBEIUYEHHEM
IIPOU3BOJCTBA JEKTPOIHEPTUU U CTa-
JIM, 4 JOCTUI' HAUBBICIIEIO MNOAbEMA
B 20-x 1. XX B. COBpEMEHHAsI BOJHA
Havyajgach IOCIAE BTOpoW MHUPOBOH
BOWHBI, KOIZId I'OCYyJapCTBA CTAIH 3d-
KJII0YaTh MEXIYHAPOAHBIE COIJIAIIE-
HUA, TAKUE KaK [eHepasbHOe coraie-
HHE O Tapudax M TOPrOBJE, CTABIIEE
OCHOBOH [/ CO3/aHusg BceMupHO
Toproso#t opranusanuu (BTO). Cokpa-
LIEHHE PACXOJ0B HA TPAHCIIOPT U CBA3b
JIETJIO B OCHOBY Pa3BUTHSA MEXAYHAPO/I-
HOIM TOPTrOBJIMA, HO HEIb3 HE YyYUTBI-
BATb M MHbIE (PAKTOPBHI, BIUAIOIIME Ha
XApaKTep IIPOLEecca IN00ATM3AUUNA Ha
COBPEMEHHOM 3Tane. Beisoasl Kpucro-
¢depa Yeitza-/laHHA OCHOBBIBAJIMCh HA
TEOPUH «CTAOMIBHOCTD 34 CYET I'€reMO-
HHW»>, B COOTBETCTBUU C KOTOPOM BEJIU-
KHE JIEPKABBI ABJIAIOTCA I'APAHTAMM yC-
IEIHOIO pa3BuTHA. IlepBas M TPETbd
BOJIHBI IVIOOAIU3ALUN COBIIAIN C IIEPU-
OJlaMH TI'OCIIOZICTBA BenukoOpuTaHuu
u CHIA, HO BTOpPO¥ IEPHO]T HE COOTBET-
CTBYET BBIBOJAM IPEIIOKEHHOU TEO-
puu, T.K. B 3TO BpEMs 3KOHOMHUKA Ben-
KOOPHUTAHUN HAXOJWIACh B COCTOSTHUN
cnaza, a CIJA He o6mafanmn NpPeBOCXO/1-
CTBOM H4a MUPOBOM PBIHKE.

B XIX 1 Havaie XX 8B. CILIA, B oT/IIUHE
oT Bennkobpuranuu, NpoOBOJUBIIEH TTO-
JINTUKY CBOOOHOI TOPT'OBJIN, YCTAHOBU-
JIa BBICOKME BBO3HBIE MOILIMHBI U OT-
KPbUIAa CBOY BHYTPEHHUI PBIHOK TOJIBKO
rocsie Bropo# Mmuposo¥t BorHbL He yau-
BUTENBHO, 4TO CIIIA OTCTa€T OT JAPyrux
Pa3BUTBIX CTPAH HAa MEXAYHAPOAHOM

8 B MUpE Hayku
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TOProBoy apeHe. OrpOMHBIN BHYTPEH-
HUH NOTPEOUTENBCKHUN PBIHOK CYIIEP-
JIEPKABBI OOECIIEYNBAET IOpa3zo 60Ib-
HIHUH CIPOC, YEM 3KOHOMHKA JPYTrUX
rocyfapcrs. HeCOMHEHHO, MeEXIyHa-
pOAHAasA TOPrOB/sA O6yJeT PACIIUPATHCH,
II0 MEPE TOro KaK OyoyT YMEHBIIATHCA
Tapyu@bl HA TPAHCIIOPT U CBA3b, HO Cy-
LIECTBEHHBIM IIPENATCTBUEM Ha ITyTH €€
Pa3BUTUS MOXET CTATb HENOBEPHE K
HHCTUTYTAM T'OCYyJapCTBEHHOIO PEry-
aupoBaHusa. Onpoc OOIECTBEHHOIO
MHEHUA, IPOBEJEHHBIN B 00OJIEE YeM CTa

CTpaHax MeXIyHapOAHON OpPraHu3a-
nuen «TpaHCIAPEeHCH MHTEPHHSIIHID,
OCHOBAHHOM TMPAaBUTEJbCTBAMH HeE-
CKOJIbKMX €BPONEHCKUX T'OCYAAPCTB,
nokasas, 4yro B 2003 I. CTeNneHs JOBEPUS
K I'OCYZAPCTBEHHBIM MHCTUTYTAM B MH-
JyCTPHAIBHO PA3BUTBIX CTPAHAX COCTA-
BUJIA 7,3 TIYHKTOB IO JIECATUOA/UIBHON
LIKAJIE, 4 B PA3BUBAIOIIMXCS CTPAHAX —
2,3. Kakum 06pa3oM MpaBUTENBCTBA OY-
JyT pemaTh NpooaeMy MUHTErPALUH, ITO-
KaKeT ciaeayiomas (pasa pa3BUTUA MH-
posori Toprosnun. M

AOMOAHUTEABHAS AUTEPATYPA:

* Waves of Integration in the World-
System. Christopher Chase-Dunn,
Yukio Kawano and Benjamin
D.Brewer in American Sociological
Review, Vol. 65. Feb. 2000

» Globalization, Trade, and develop-
ment: Some Lessons from History.
Alan M.Tailor. National Bureau of
Economic Research working paper
9326. November 2000.

pacmyuan akmusHocmb

JlaHHbIE, TOCTYNAIOMIME C MECTU CITyT-
HUKOB, Be/IyIuxX HabmoneHue 3a ColH-
LIEM, TOBOPAT O TOM, YTO OTBETCTBEH-
HOCTb Y€JIOBEYECTBA 34 IVIOOAIbHOE
MOTEIUIEHUE, IO BCEH BEPOATHOCTH,
npeysenudeHa. [IOTOK COMHEYHOI'O U3-
JIY4EHUS, B KOTOPOM OYKBAJIBHO KyIId-
€TCA HAIllA IUIAHET4, B TEYEHUE TOCTIE -
HUX 24 JIET HAPACTAJI IPUOIHU3UTETBHO
Ha 0,05% B pecarwiaerue. «Ecimu npo-
LIECC HAYAJICA B IIEPBBIE I'OZBI IPOLUIO-
I'O BEK4, TO €0 CJIEYET PACCMATPUBATD
KaK BAKHEHUIINNU (PAKTOP ITTOO6ATBHOTO
MOTEMJIEHUA, OCHOBHOW IIPUYMHOU
KOTOPOTI'O IIPUHATO OBLJIO CUMTATbH AH-
TPONIOTEHHBIE TAPHUKOBBIE TI'a3bl», —
rosoput Puuapsa Bunbcon (Richard C.
Willson) u3 LleHTpa HCCIELOBAHUS
KJIUMATHYECKUX cucteM KonymOun-
CKOro ynusepcurera B Kosopazno, mrar
Kanudopnus. Joxknag Obul ONyOIHKO-
BaH 4 MapTa B «3alMCKax reopusnde-
CKHUX HCCIEAOBAHUI». OrOBOPHBIIMC,
4TO O BO3JEHUCTBHU IUIABHBIX U3MEHE-
HUM COJIHEYHOM AKTUBHOCTU Ha 3€M-
HOHM KJIUMAT HAYKE HU3BECTHO MaJIo,
BuIbCOH BBIPA3WJ YBEPEHHOCTD, YTO
B T€YEHHE OJMKANIIErO CTOJIETHA 4Ye-
JIOBEYECTBO yOEAUTCA, YTO MOTEIIEHHU-
em ynpasiser Connie. B

GOJTHIA

Capa CumMncoH

O3Ha4aeT AU 370 rAo6aAbHOe roTtenAeHne? CHUMOK COAHLIO B YABTDADUOAETOBOM
AVQNA30He.

B MUpE Hayku
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Ipposoll cpes wem O

Yant [méoéc

paduryeckoe n306paKEeHne mare-
MOTUYECKMX KOHCTPYKLIMA MO3BOASIET
BbISIBUTb UX CKPbITYIO CTPYKTYpY. LiBeT-
Hble MOAOCHI Ha rPadVIKe, OTOBPONKA-
fOLLLEM BCE peLIeHNst MOAVHOMUHOAb-
HbIX YPOBHEHUM (B AGHHOM CAy4YQe
BUAQ *]Ex+Xx7E£X’+.£X"=0, NPpU n
oT1 A0 18), elle NpeACToUT OBBSIC-
HUTb METOAOMU TPOANLMOHHOTO OHO-
kel

YACAOBAS MEABHULIA
MaTemaTmyeckme SKCNepuMeHThbl
TPEOBYIOT NPOrPAMMHOro obecneye-
HUS1, KOTOPOE MOXXET MOHUMYAVMPOBOTL
YUCAOMU AAVHOW B TbICSIYM 3HAKOB.
AeBnp benan Hanncaa nporpammy
ANSI PACYETOB C TOYHOCTBIO TAKOrO
MOPSIAKQ, KOTOPAs AOCTYMHA HA
www.nersc.gov/~dhbailey/mpdist/
BMecCTe C PLSQ-OATOpPUTMOM, MO3BO-
AVIBLLUMM OTKPbITb HOBYIO GOPMYAY AASI
pacyeTta p. Y4acTme AOBPOBOALLIEB
B MPOrpaMMe PACMNPEAEAEHHbIX Bbl-
YUCAEHUIA MO3BOAUT MPOBEPUTL N3-
BECTHYIO rnotesdy Pumana. (B 1859 r.
HeMeLKum MmatemMatnKk bepxapa Pu-
MOH BbICKO3OA FMMOTE3Y O TOM, YTO BCE
HETPUBMOABHbBIE HYAM 3€TA-QYHKLMN
0OBPABYIOT HEKYIO KPKBYIO.) Ha ceroa-
HSLLHWIA A€Hb MPW NOMOLLUM 5 ThiIC. 30-
AENCTBOBAHHBIX KOMMBbIOTEPOB yAQ-
AOCb OTbIcKATb 6oAee 300 MAH. HyAEN.
MNoapobHee cMm. www.zetagrid.net.

«Kak HM CcTpaHHO, MH(POPMAITNOHHAS
pesomonms, HagaTas /J)konoMm Heroman-
HOM U AnmaHoM TBIOpHHIOM, B HACTOS-
M MOMEHT IIOYTH HE CBA3aHA C HAy-
KO, KOTOpas €€ MNOpOoJWIa», — TaK
Ha4YMHAEeTCA KHUra /xonarana bopseri-
Ha (Jonathan M. Borwein) u IaBuja beii-
mm (David H. Baily) Experimentation in
Mathematics. I1o MHEHHMIO aBTOPOB, 34
IIOCJIEAHUE TOABI MHOI'OE M3MEHHJIOCH:
KOMIIBIOTEPBI, KOTOPBIE PaHbIIE ObUIA
IIPOCTO OOJBIIUMU KAJIbKYJIATOPAMH,
CTIM JOCTATOYHO MOIIHBIMH, YTOOBI
C UX IIOMOUIBIO MOKHO ObUIO IPOBOAUTD
3KCIIEPHMMEHTBI M COBEPIIATH (QyHAA-
MEHTAJIbHbIE OTKPBITUAL.

B 1996 r, Korma Beiin 6but BeayImum
TEXHOJIOIOM HallMOHAJIbHOIO HAY4YHO-
HUCCIIEAOBATEILCKOIO  BEIYUC/IATEILHOTO
LIeHTPa B BepKIM, OH BMECTE C KOJUIEIAMU
Pa3paboTal KOMIIBIOTEPHYIO IIPOIPAMMY
JUIA HAXOXKIEHUA MPOCTBIX MHOXKHUTEIIEH
HaTypaIbHbIX uncesl. [IpumepnHo B 300 1.
J10 H.3. EBK/INJL paspaboTasl METOOUKY MO-
HUCKA IPOCTBIX AEIUTENEH, C TIOMOIIBIO
KOTOPOH MOKHO HaHTH HaHUOOJBIINI
OOIIMIA IEJIUTEND ABYX HATYPAJIbHBIX Y-
cerr. A B 1977 1. Xesnbman Pepriocon
(Helaman Ferguson) u Ponuu ®opkeriy
(Rodney W. Forcade) npemioxuan Cro-
COO HAXOXKIEHUA JETUTENEN I IPOU3-
BOJIBHOI'O KOJINYECTBA YnCesl. OCHOBBIBA-
ACh HA 3TOM ONbITE, rpynmna beinmm
HCIOJIb30BAJIA KOMIIBIOTEPBHI /IS BBIYMC-
JIEHUA TAKUX (PYHIAMEHTAJIbHBIX KOH-
CTaHT, KaK /og 2 v JIp.

K 60/1b1IOMY YAUBJIEHHIO YYEHBIX, 1OC-
JI€ MECALIEB PACYETOB MAIIHUHBI BbIAAIN
(dOpMyJIBI, KOTOPBIE ITO3BOJIAIOT PACCYH-
TaTh JIOOOH 3HAK YMCIA P WK log 2 6€3
MHQMOPMALIMU O CTAPIIMX PA3PAAAX, YTO
paHbILIE CYATAIOCh HEBO3MOKHBIM.

Komanja uccienosarenct u3 JAnoHuu
HUCMONb30BAIA 3TOT AATOPUTM VI IIPO-
BEPKU MIWUIMOHHOI'O 3HAK4 YMCJIA P, Pac-
CYHTAHHOI'O C IOMOIIBIO CYIIEPKOMIIBIO-
Tepa 6051e€ MEYIEHHBIM ClIOCOO0M. CITOH-
TAHHO ITOABUBIIASCA I'PYIIIA JIIOOUTENEH

UHTETPUPOBAIA AITOPHUTM B IHIMPOKO
PacIpOCTPAHEHHYIO IIPOIPAMMY pac-
NpeJEIEHHBIX BBIYUCIEHMI, 9TO MO3BO-
JIIO MOJYYUTb KBaJPWUIMOHHBIM 3HAK
p. Cepbe3Hble MATEMATHKH NPHHAINCH
HICKATb OTBET HA BOIIPOC: ABJIAETCA JIA
YHUCIO P HOPMAIBHBIM? OOBIYHO MBI
CYNUTAEM KOHCTAHTY HOPMAJIbHOM, €C/IA
OHA NPHHAUIEKAT K OFHOMY M3 YHCJIO-
BBIX KJI4CCOB. TaK, 4MCJIO P ABJIAETCA
TPAHCLEHACHTHBIM: €I'0 3HAKU IIPOJOJI-
JKAIOTCA OECKOHEYHO, 4 CAMO OHO HE MO-
JKET OBbITh NIPEJCTABIEHO HU B BUJIE IIPO-
CTOM Apo6u (Hampumep, 355/311), Hu
B BU/IE PELIEHMS ATIeOPandeCcKOro ypas-
HEHUS (TAKOTO KaK, CKaxeM, x’—2=0).
Bo MHOXKECTBE BCEX 4YHCEJI TPAHCLIEH-
JIEHTHBIE IPEOOIATAIOT.

11 MaTEMATHUKOB «HOPMAJIbHOCTD> P
O3HAY4ET, YTO YUCJIA B OECKOHEYHOM Psi-
Jly HaunHarouemMmcs ¢ 3,14159..., TO/mKHbI
OBbITh JIEMCTBUTENBHO CIIy4YaHHBIMH, T.C.
BEPOATHOCTb NOABJIEHUA 1 JO/DKHA PaB-
HaTbea 1/10, 22 — 1/100 u 140 Hu ongHa
MOCJIEAOBATENBHOCTD IU(P HE JO/DKHA
NPEBWIMPOBATL B 3aIHMCH KOHCTAHTBI
B PA3HBIX CUCTEMAX CUHUCJIEHUA — JECs-
THUYHOM, IBOMYHOM WIH JIIOOOH JPYTroO¥.

«B Hacrosmee BpeMsa y HAC HET BO3-
MOKHOCTH IIPOBEPUTH HOPMAJIBHOCTh
JaKe OJHOM KOHCTAHTBI», — COXKAJIEET
bopsern, supexrop LlenTpa amnupudge-
CKOM Y IIPUKJIAJHON MATEMATHUKN B YHU-
Bepcurere CarimoHa ®Ppericepa B Bpu-
TaHCKoM Komymbun.

«Bo3moxkHO, (opmyna, HaHIEeHHAsS
KOMIBIOTEPHOU MPOrPAMMOMU, ITO3BO-
JINT PEIIUTD ITY 3a4a4y», — CIUTAET beri-
gu. Bmecre ¢ Puuappom Kpanpemiom
(Richard E. Crandall) u3 Konnempxa Puna
OH IIOKA3aJI, YTO AJIOPUTM INO3BOJIAET
IIEPEBECTU 327a49y O HOPMAJbHOCTU
B IUVIOCKOCTB JPYI'HX, 60/I€€ N3y4YEHHbIX
obmacTer MaTEMATHKH, TAKUX KAK TEO-
PpHs Xa0Ca M IICEBJOCTYYANHBIX YUCETL

«PemeHnne MHOTUX 33/ja4, OTHOCAIINX-
€A K TEOPHUH YHCEJI, IIOXOXKE, HE 34 rOpa-
MH,» — IPEACKa3bIBacT bopsern. M
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HOBOCTH W KOMMEHTAPHH

mecTible UHULUAMIIB bl

A31BuA Anneab

Penepanbhble Bractu CIIA 6e3/1eiCTBy-
IOT, B TO BPEMA KAK MECTHBIE OPI'AHbI YII-
paBJIEHNA HEKOTOPBIX IITATOB IPEATIPH-
HUMAIOT MEPHBI IO OYMIIEHUIO BO3AyXa
OT T430B, CHOCOOCTBYIOUIMX DPa3BUTHIO
MapHUKOBOTO addekra. OHU JOCTUIIN
0oJjiee OIYTUMBIX DPE3YyJbTaTOB, 4YEM
CTPaHBI, TOANHCABIME «KNOTCKUIA NIPO-
TOKOJI», KOTOPHBIH B CIIIA 10 cuX 1IOop HE
PaTU(UIUPOBAIN, NPEAYCMATPHUBAIO-
LA COKPAIIEHHE BEIOPOCOB B aTMOChE-
Py coemuHeHn yriepoad. MHUINAaTUBbI
MECTHBIX BJIACTEX MOMOIYT BBIPAOOTATH
BIACTAM (PEAEPAIBLHBIA IOAXO0/ K BOIIPO-
CaM 3aLUTHI OKPYKAIOIIEN CPEBL. «3a ITO-
CleAHNuE 2—4 rojia CUTyarys U3MEHNUIACh
K JIydiemMy», — yreepekgaer Crozan Tuep-
HH (Susan Tierney), COTpyAHNIIA KOHCAJI-
THUHI'OBOM KOMITAHUM Lexecon U3 IITaTa
Maccauycerc. MTHUIIMaTopamMmu npoBege-
HHS IPOI'PAMM IIO 3AIMTE OKPYKAIOLIEN
Cpelbl TPAAULMOHHO BBICTYIAIOT Kanmm-
¢dopuus u Heto xepcu. HItater HoBoI
AHITIMN TaKKe 0320604Y€HBbI IKOJIOIrUde-
CKOM OOCTaHOBKOHM M COJIEHCTBYIOT HC-
IIOJIb30BAHUIO BO30OHOBIIAEMBIX MCTOY-
HHUKOB SHEPIUH U 3HEPrOCOEPETrAIOIMMX
TEXHOJIOTUM.

«25 mWTATOB YCIEUIHO OOPIOTCA C Nap-
HUKOBBIM 3((@PEKTOM, 2 BCETO B IIPO-
rpamme yaacTsyer 60 rocyiapCTs», — OT-
meuaer Dbappu Peii6 (Barry Rabe),
COTPYAHUK MUYUIAHCKOI'O YHUBEPCUTE-
Ta B AHH-ApPOOp, ABTOP UCCIENOBAHUSA
«[TapHUKOBBII 3(PMEKT U 3aKOHOIATEIb-
CTBO», B KOTOPOM aHAJIU3HUPYIOTCA MEPBI
IO 3amuTe aTMOCHEPH], MPOBOJUMBIE
B ZIEBATH IITATaX. OTMEYEHO, HAIPHMED,
4qro Texac onepexaer @PpaHIUIoO 11O CO-
KPAIlEHHUIO BPEJHBIX BEIOPOCOB B 4TMO-
cepy. 31ece 6maroaps BbIade Kpeau-
TOB Ha pPAa3BUTHE BO30OHOBJIAEMBIX
WCTOYHUKOB 3HEPTUHU B IEpUOA C 1999
1o 2002 roji B HIECTb Pa3 YBEIUYHIACH
BbIPDAOOTKA 3HEPIUU BETPOBBIMU I'€HE-
patopamu. B Hpio-Xammmupe BIacTU
NPENIIPUHUMAIOT JEHUCTBEHHBIE MEDBI
JUI COXPAHEHMS 3HAMEHUTBIX KJIEHOB,

rubenb KOTOPBIX MOXCET CHU3UTD ITOTOK

TYPUCTOB, KEJAIOMUX NOII0O0BATHCS
OCEHHEN JIMCTBOM.

B Kamudopuun B 2002 1. ObUT IPUHAT
ucropudeckuil «bune IlaBnen», BBOAA-
MU XKECTKUI KOHTPOJIb 34 BIOPOCAMU
ABTOTPAHCIIOPTOM BPEAHBIX I'a30B. Orpa-
HAYEHUS HAYHYT JEHCTBOBATH ¢ 20091
BBesieHre HOBBIX HOPM MPHUBELET K MO-
JAUPHUKAIIMU  BCETO aABTOMOOMUIBHOI'O
napka Kaxk B KamgopHuy, Tak U B emie
IECTHAUATH IITATAX, BBIPDA3UBIINX JKE-
JIAHUE TIPUCOEJUHHUTBCA K IIPOrPAMME.
IIlecTp IITATOB, BXOAAIIUX B COCTAB
Hosort AHI/IMM, COBMECTHO C TISTBIO Ka-
HAJCKHMH NPOBHHLMAMU ITOJIHUCAIN
B 2001 1. 3aKOHOIATENBHBINM [T1aH MO U3-
MEHEHUIO KIMMAaTa, IPESyCMATPHUBAIO-
LU COKPAIlEHUE BPEJHBIX BBIOPOCOB
B arMocdepy B 2010 . 10 ypoBH: 1990 1,
a x 2020 — eme Ha 10%. ITo «Knorckomy
nporokony> CHIA f0/KHBL ObUIM GBI
YMEHBIINTE BBIOpOCHl B 2008-2012 1Tt
Ha 7% 110 CPaBHEHHIO € 1990 .

Tonbko B 38 mrarax ObLIN ONpeEese-
HbI (3AaMEPEHBI) OOBEMBI BPE/IHBIX BBI-
OpPOCOB, KOTOPBIE COCTABIANN 87% OT
OO6IIIETO OO'BEMA 3ATPSIZHEHHOT'O BO3/lyXad

30MEeHA OBTOMOOGMAEN CMOPTUBHOIO
KAaacca ¢ GOAbLUMM NOTPeBAeHNEM
TOMAMBQO — OAHO U3 HAMPABAEHUM MO
COKPALLEHUIO BEIBPOCA YIAEKUCAOTO
rasa.
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HOBOCTH W KOMMEHTAPHH

OAKTbI:

Bosaenctene Ha atmMocodepy nNapHU-
KOBOTO ra3a MepeCHUTLIBAETCS MO K-
BVBOAEHTY B MUAAVOHBI TOHH ABYOKMW-
cn yraepoaa. lMpu Takom noacyete
30 OCHOBY MPUHUMAETCSI CYMMOPHbIN
MNAPHUKOBBIN 2ddEKT OT BCEX BbIOPO-
CbIBAEMbIX B ATMOC)EPY ra308 1 COMO-
CTOBASIETCS C ABYOKMCHIO YIAEPOAQ.

¢ [lpeanoAaraemMelin BeIOpOC NApPHU-
Kooro rasa B CLUA 3a 2001 r.: 1883.3
MMTCO,

e Boibpochl B 1990 r.: 1683 MMTCO,

¢ [pOrpPAMMbI, PEAAM3OBAHHbIE LUTO-
Tamm: 20

e O6beM COKpALlLeHMs BbIBPOCOB
82000 r: 3,2 MMTCO,

e [INOHMpPYEMBIM O6bEM COKpALLEe-
HWs1 BbIGpocoB K 2010 : 71 MMTCO,

e [INOHMpPYEMBIM OObEM COKpALLe-
HW$1 BbIGPOCOB K 2020 1.: 96 MMTCO,

* DKOHOMMYecKas Bbiroaa K 2010 r:
$8 MAPA.

B CIIIA. TOpOACKHME BIACTH TAKXKE yIACT-
BYIOT B 3TOM IIpoliecce. B 6opbbe 3a co-
XPAHEHUE YHUCTOTHI OKPY/KAIOIIEN CPEZb
IUIAHUPYETCA TIEPEBECTH CHOPTUBHBIE
ABTOMOOH/IM B BEJCHUE IPABUTEILCTB
LITATOB, UCIIOIb30BATh CBETOAMO/BI I
OCBEMIEHUA ABTOLOPOI. CyMMapHOE CO-
KpallleHHUE BPEJHBIX BBIOPOCOB B CEMU
IITATAX COCTABWIO 1,2 MJIH. TOHH B ITepe-
cyeTe Ha ABYOKHCH yIVIEPOJA.

COBET MECTHBIX 3KOJIOI'MYECKUX MHH-
1IUATHUB, OObeUHAIONNHI 141 y9acTHU-
Ka, pazpadoTan 31 1IaH Mo 3aIUTE OK-
pyxamwouieit  cpeabl.  Tenepb  o6muit
BBIOPOC BPE/IHBIX BEMIECTB B ATMOC(hEPY
B I'OPOJAX-y4ACTHUKAX OPIAHU3ALMUA
cocrassier 16% ot Bcero oobema CIIIA.

B xo/€ peannsanuu NporpaMmm B ropo-
J1aX 3aI1aJHOTO nobepesxpbs — Can Jluero,
IMoprmang n ConT JIEUK CUTH — yIAIOCh
COKPATUTh BpPEJHBIE BBIOPOCH Ha 10
MJIH. TOHH. HECOMHEHHO, ICUCTBUS MECT-
HBIX BJIACTEH HE 3aMEHAT (eepaTbHOe

3aKOHO/JATEIBCTBO, HO OHU MOTYT 34CTa-
BUTb IIPEACTABUTENEH OHU3HECA 3aJy-
MATBCS O TIOCJIEJICTBUSIX CBOUX JICUCTBUI
1 NPUAECPKUBATHCA IKOJIOTHYECKUX CTAH-
JapToB. MHOIZIA MHHULMATHBBI INTATOB
BCTPEYAIOT IPOTUBOAECHCTBHE CO CTOPO-
HbI (PEACPATTBHBIX BIIACTEN. «HeT pasHulipl,
O KaKOM 34KOHOJATENBCTBE UAET Pedb: (he-
JIEPAJILHOM, IITAT4 WJIX MECTHOM. Bece onun
HE CIIOCOOCTBYIOT, 4 IOPO NPENATCTBYIOT
POCTY 3KOHOMHUKHU U INTPUBOJAT K COKPAIIle-
HUIO PabOYMX MECT», — TOBOPUT Jlappen
Maxkkunu (Darren McKinney), corpygHu-
112 HarmoHaIbHOM aCCOLMAIIUKM IIPOU3BO-
JIATENIEH, BBICTYIIAIOMIEN ITIPOTUB ITOJITHCA-
HUA «KHOTCKOro IPOTOKOIA».

Tem He MeHee YyCHUIMA MECTHBIX Bja-
CTEN KOMIIEHCHPYIOT COCTOSTHUE HPO-
pHH, CyMECTBYIONIEE Y AAMUHUCTPALIUN
byma B BONpoOCax 3KOJIOTrUU. A Hamma
iaHera Oyjaer O6jarojjapHa 3a JoOble
JIENICTBUA, KOTOPBIE TOMOIYT €I CTaTh
npouseTamomer. M

HOBOGMU o1 wwmap

Axopax Maccep

BceAeHHas B BospacTe 380 TbiC. A€T, KAKOW
ee BUAEAU AECSTb AET HA30A CMYTHWUK
COBE (BBEPXY), O HEACQBHO — BOAEE 30pP-
K annapat WMAP (BHU3Y). YKEATbIM U
KPQACHBIM LIBETOMM MOKA3AHbI 6OoAee Ten-
Able (O CAEAOBATEABHO, BOAEE NAOTHbIE)
OBAQCTU, A CUHUM — BOAEE XOAOAHbIE
(Bonee pPa3peEXKEHHbIE).

He Tak JaBHO ObUI 3aIlylIeH KOCMHYE-
ckut 3081 WMAP (Wilkinson Microwave
Anisotropy Probe), Ha3BAHHBIA TaK B
4ecTh acTpodusuka I3Buja YHUIKUHCO-
Ha (David Wilkinson). YcraHoBieHHas
Ha €ro O00pTy anmnaparypa g UCCIego-
BAHUA AHU3OTPONHH MHUKDPOBOITHOBOI'O
KOCMMYECKOI'O U3IydeHus 0671a71a€eT B 30
Ppa3 60JIbLIEH Pa3pENIAIOIE CIIOCOOHO-
CThIO, YEM MPUOOPHI 6OJEE PAHHETO
cnyrHuka NASA COBE. bnaropapss WMAP
YAAJ0Ch IIEPEUTH HA COBEPLIEHHO HO-
BB YPOBEHb (PUBNUECKUX 3HAHUH. Pe-
3yJBTAThl BBICOKOTOYHBIX HM3MEPEHHN
MOJIAPU3ALMN U3JIyYEHUA MTOIATBEPAMIIA
TEOPHIO PACIIMPEHMS BCeJIeHHON 1 103-
BOJIM/IM YCTAHOBUTD, KOIZA MPOM3OILIA
MOHM3ALHA MEXIUIAKTUYECKOTO 1434,
BBI3BAHHAA CAMBIMU IIEPBLIMM 3BE3/IAMM.
Jannbsie WMAP CBUIETENBCTBYIOT 06 OT-
HOCHUTEJIBHON HEXBATKE MAJIBIX IMATEH

B U3JIyYY4EHUU U NOMOTAIOT pPa3rajiaTh
JIABHIOIO 34r'd/IKy: TIoYeMy BO BceneHHOM
MEHBIIIE MAJIBIX TAJIAKTHK, YEM IPEICKA-
3BIBAIOT HEKOTOpbIE Mozenu. HakoHer,
WMAP mopTBepan eme OJHO HEMTOHAT-
HOE€ PACXOJXK/JECHME, BBIIBIECHHOE €I
30H7A0M COBE, — OTCYTCTBHE KpPYIHO-
MACIITAOHBIX YIJIOBBIX HEOJHOPO/HO-
CTEN, KOTOPOE MOXKET O3HAYaTh, YTO
BcenenHass KOHEYHA U UMEET CTPAHHYIO
Tonosioruto. M

[MOAPOBHBIN OTYHET O PEIYALTATAX, MOAY-
YeHHbIX C nomoupto crnytHuka WMAP,
MOXHO HaWTK NO aapecy: arXiv.org/abs/
astro-ph/0302207.
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HOBOCTH W KOMMEHTAPHH

be3 menemona xusu yjan

Amutpun Muciropos

B utone 2003 ropa B gap Poccurickorn
TOCy/IapCTBEHHON OUOJMOTEKE ObLIa
nepejaHa YHUKAJIbHASA KOJUIEKLIMS TAK-
cOOHHBIX KapT OAO «MOCKOBCKas TO-
poacKasa TenedOHHAA CETh», BKIIOYAI0-
mas 6osee 300 KapT, BBIYIIEHHBIX
¢ 1994 o 2003 rop. lupekrop no 6us-
auoredyHon padore PI'b Huna Xaxane-
Ba OTMETUJIA, YTO KOJUICKITHUIO B OUOH-
OTEKE KAAJIU yKE€ JAaBHO: «Brnepsblie
B POCCUMCKOHN UCTOPHUU B OGUOIMOTEU-
HBIH (DOHJ| MOMNAJAIOT TAKCO(MOHHBIE
KapTbl. OHU ABJIAIOTCA HE TOJIBKO UHTE-
PECHBIM HCTOPHUYECKHUM ITAMATHUKOM
CBOEM 3ITOXH, HO U IPECTAB/IAIOT HECO-
MHEHHYIO XYJOKECTBEHHAsA LIEHHOCTD>.
XPaHUTBCA KAPTBL OYAYT B OTHAEJIE U30-
U3JaHUN — YHUKAJIbBHOM COOPAHUH IIe-
YATHBIX M300PA3UTENBHBIX MaTEpHA-
JIOB, cojepxKameM 6osee IoJyTopa
MWIJIMOHOB a7IbOOMOB, IJIAKATOB, 3CTAM-
TI0B, 3KCITUOPHUCOB, I'PABIOP, JIyOKOB, pe-
TIPOAYKIIAM, OTKPBITOK, NPOU3BEIECHUN
NPUKIAJHON Tpaduku, ¢ororpadpuit
U IPYTUX HU300PA3UTENBHBIX JOKYMEH-
TOB, IPUYEM HEKOTOPBIE SKCITOHATHI /13-
Tupytorcsa XVII BekoM.
KoJIJIEKHMOHUPOBAHUE TAKCO(POH-
HBIX KapT (TE€JEKaApTHs) CPOAHU (-
TEJIMU U HyMH3MaTuKe. B MHTepHere
NPOXOAAT AK€ AYKLHUOHBI TEJIEKAPTH-
CTOB. B 3aBUCHMOCTU OT THPAXKA U I'OJA
BBIITyCK4 L[€HA KAPThI MOKET JOCTUI'ATh
HECKOJIBKO COTEH J10/U1apoB. Ha BeICTaB-
K€, OTKPBITOM B CBSI3U C TIEPEAAYEI KOJI-
JIEKLIMH, IPEJCTABIEHA PEKAsd POCCUII-
CKas KapTa, BeIIyHieHHas B 1990-x
rofax — JI€TCKUH PUCYHOK C HAAIIUCBIO:
«bes Tenedona XU3Hb TPYAHA, 4 C Te-
JIe(pOHOM KM3HB KpacHa». Kaprouku
B CBOEOOPA3HOM (POPME OTPAKAIOT PE-
A7TAU HAIIEW 3MOXU. MOKHO BBIJICIUTH
TEMATUYECKHE Ccepuu «PasyMm NnpoTus
HAPKOTHUKOB», «YHUCTBIN TOpOA», «Ma-
JIEHbKUI IIPHUHL»>, UHTEPECEH MNPOEKT
noj HaszpaHueM <«TeaTp OJHOrO 3BOH-
Ka». C 60JIBIION OTBETCTBEHHOCTBIO CO-

TpyaHuku MI'TC nnojonuiu K pa3pador-
Ke au3aifHa Kaptel «[lomorure geram!»
B ITOAJEPIKKY JeTeN-UHBATUIOB. B psagy
NCTOPUYECKUX CEPUH BBIAETAIOTCA «JC-
Topust Poccuiickoro gmnora», «<Mcropus
MOCKOBCKOTO 6bITa», «CnaBa Poccuwn.
Harpannoe opyxue. Opaena». Cnernua-
JIMCTBI KOMIAHHUM IIOCTOAHHO CJIEIAT
334 3HAYMMBIMHU COOBITUAMU B JKU3HU
MockBbl M Poccum n OTpakaroT UX Ha
KapTax: «55-nerue Benukoit ITobenpl»,
«Mockse 850 net», «A. C. Ilymxkuny 200
ner», «Cankr-Iletrepbypry 300 ser».
Cenvac roToBATCAa KAPTOUYKHU C CO3BE3-
JUAMH, CEPHUsd, NOCBAIEHHad Hnbdy
u IleTposy, u apyrue.

Yurarenei! ONO6INOTEKU BECbMA MHTE-
pecyeT BOIPOC O CKOPEHIIEM OTKPBITUH
OCHOBHBIX (oH0B PI'D. K coxanenuro,
BHYTPEHHHE PAOOTHI IO PEKOHCTPYKLIAA
KHUTOXPAHW/IMIIA 3ATAHY/IMCh HA JOJITUE
ropl, ¥ (POH/IBI OTKPBIBAIOTCS IMOCTENIEH-
HO M YaCTUYHO. A MEXIy TEM B CTEHAX
BH6IMOTEKN HAXOAUTCA YHUKAJIBHOE 110
CBOE! MOJIHOTE U YHUBEPCAJIBHOE I10 CO-
JEPKAHUIO COOPAHME OTEYECTBEHHBIX
U 3apyOEKHBIX JJOKYMEHTOB Ha 247 s13bl-
KaxX MHpa; oObeM (POHJA IIPEBBIIIAET
42 MJIH. €IUHUIL] XPaHEHUs. 37IECh €CThb
CHENUAIU3UPOBAHHBIE COOPAHUA KaPT,
HOT, 3BYKO3AIIUCEH, PEJKUX KHHI, JHC-
cepraumm, ra3er u ap. Kommgecrso 3anu-
cell B AJIEKTPOHHOM Katasiore PI'b nipu-
OmKaeTcs K 2 MWUIMOHaM. M
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HOBOCTH W KOMMEHTAPHH

revnad foeora K MUPU

OAbra AUTBMHOBA

PenopTa) 0 $OTOBLICTABKE, MPOXOASILLEN CENYAC B FTOPOAOX

EBpONbI U AMEPUKU

CHECHNYA

(ANY WAL IV FEAVE.

MexayHapo/Has (POTOBBICTABKA IO/
Ob6mMUM HazBaHHEM <«YHeuHs. MexayHa-
poanslil TeppopusM. TpyzaHas popora
K MUPY.» YK€ OO/ IYTEMIECTBYET 10
Mupy. CrapT ObU1 1aH B BalmnHIrToHE, /13-
nee — Hb}o—FIopK, Komnenraren, bepnun,
IMapmx...

DKCIMO3UIIUA OPraHU30BaHA MOCKOB-
CKHM COIO30M XY/IO’KHUKOB IIPH CO/IEHUCT-
BUU HMHMOPMALIMOHHOIO YHIPAaBIEHUSA
IIpesnnenTa PO. AKTUBHOE y4acTHE B €€
MOJI'OTOBKE TPUHSIA HCIIOTHUTEIBHBIIN
JIUPEKTOP MOCKOBCKOI'O COI034 Xy/IOKHH-
KOB [' 3apsIHKUH, U3BECTHBIN XyJJOKHUK
A.Bynaes. O6unpHas KO/UIEKIUs hpOTo-
MAaTEPHUAIOB NPEAOCTABIEHA KOPpPEC-
noHaeHTaMu UTAP-TACC u «13BeCTHUI».

«HazBaHME BBICTABKU, HA MOU B3IVIS/I,
BEPHO OTPAKAET HE TOJIBKO €€ HAIIPaB-
JIEHHOCTb, HO M CUTYAaLIMIO B CAMOI pec-
ry6suke. [1yTb K MUPY TPY/IEH U TEPHHUCT,
HO, KaK TOBOPUTCH, IOPOI'Yy OCWINT U/Ty-
IU», — TAK IIPOKOMMEHTUPOBANI OT-
KPBITHE 3KCIO3ULIMU IJIaBA 4/IMMHHCT-
pauuu
AKaznplpoB. BeicTaBKa OTpakaeT /iBa Ie-

YeueHCcKoHn Pecniybnuku
pruopa CoOBpeMEHHOM MCTOPHUM YedHu:
BOEHHBIE CHUMKU — CBUJIETENBCTBA BCEX
Y2KACOB MEXKAYHAPOAHOI'O TEPPOPU3MA,
U portorpapum, OTpaAKAOIUE POLIECC
MHPHOTO CTpOMTENbCTBA. Ha dorto-
CHUMKAX, 34I€4YaTIEBIINX COBPEMEH-
HYIO YeuHIO, y JI0/I€T CBETbIE, BLOXHO-
BEHHBIE JIMLIA: OHU XOTAT CTPOUTD y CeOs
HOBYIO ’KM3Hb, HAICIOTCS, YTO HA UX JO-
Ma HHUKOI/1a OOJIBIIIE HE OOPYIIATCS OOM-
OBbl, 4 JIETH CIIOKOMHO MOWJIYT B HIKOJIY.
CHHUMKU HE NIPUYKPAIIMBAIOT JEHCTBU-
TEJIbHOCTb, OHU PEAIbHO OTPAKAIOT JIO-
pOry OT BOKHBI K MUDY, JOPOI'Y JOJIIYIO U
CJIOJKHYIO.

«XyZI0¥ MU JIy4IlI€ IO6POH CCOPBI», —
[JIACUT MyJpas PYyCCKasg IIOTOBOPKA.

bBeccMBICIEHHO BOPOWUTL IIPOLUIOE,
IBITAACh JOKOIIATBCA IO UCTOKOB U BU-
HOBHHKOB TPArMYE€CKUX COOBITUH, OO-
PymUBIIKXCA HA YedH10. ChIrPaJIU CBOIO
pOJIb U NOJIMTUYECKHUE AMOMLIMH, U pe-
JIMTUO3HBIN 3KCTPEMU3M, U KAKIA Ha-
JKUBBbL. HEBOCIIOIHMMBI 1 TOPBKM HAIIN
IIOTEPH B CXBATKAX C 6aHA(POPMHPOBA-
HUAMHA. TIpUYHHBIL, BEPOATHO, CIEAYET
HUCKATh B CJIAOOCTU TI'OCYJapCTBEHHONU
MAIIWHBL: OH4, IO caoBaM B.Ilyruna, He
cpadoraina.

Teppopu3M MHOTOJIMK WU BE3JECYII,
1 HHUKTO HE 34CTPAxOBaH OT Hero. Bech
MHUpP OKOHYATEJIbHO YOEAWJICA B 3TOM
11 cenTsabps. 2001 1. Tem BaXKHEE U CBOE-
BPEMEHHEE BBICTABKA JUIA 3aIaJHOM LI1-
BWIN3ALIMH, I[J€ MHOTHUE €Ile HE ITOHAIN,
KaKylO OIIACHOCTb I KAXKAOI'O HECET
MEXAYHAPOJHBIA TEPPOPHU3M.

Ha otkpbrTim skcrogunnu B Komnenra-
rexe u [laprke dperepabHbII MUHUCTD
no genam Yeunu C.UnpsacoB nposen
«KDYIJIBIE CTOJIBI> M IIPECC-KOH(pEPEH-
LMH V11 UHOCTPAHHBIX M POCCUHCKHX
JKyPHAJIUCTOB, I7I€ NOJJPOOHO OOPHUCOBAT
HBIHEIIHIOIO OOCTAHOBKY B PECITyOINKE
U IUIaHBI Ha Oyayiiee. «O3HaKOMHUBIIUCH
C BBICTABKOU, HENIPEMEHHO 3aPAKACIIb-
Cs1 BEPOI B HEU3OEKHYIO TTOOEY KU3HHU
1 J0Opa HAJ CMEPTBIO M 3/I0M», — OTME-
THJI B CBOEM pedn NOMOIIHUK IIpe3n-
nenTa PO C. AAcTp:keMOCKHN.

OrpoMHOE BHUMAaHHME K TPATHUYECKON
Cyap0O€ OTHOM M3 POCCUHMCKUX PECITyO-
JINK HE TOJIBKO He ocnabesaeT B EBpore,
HO Y BO3PACTAET JJEHb OTO JHA. A IOTOMY
BBICTABK4, BBI3BIBAIONIAs HENIOAE/IbHBIA
HUHTEPEC HE TOJILKO Y IIOJIMTHKOB M JKypP-
HAJIUCTOB, HO M y IPOCTBIX JIOJAEH, OT-
NpaBJIAETCA Aaiblie — B bproccens, Beny,
Bapmasy, Jlonjon, Pum...
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CEPHESHBIE NPHTHA3AHNY

NA3PCUECHUE un sxcnerumEnT

Mpun Ctnke

Heyxenn yueHomy, MPEKAE vem npuctynnts
K pabote, Tpebyetcs noaydnts SUKAKOYEHNE CYAO?

Buonoru uccnenyior QyHKIIUM T'€HA U
NPOAYLIMPYEMOI'O UM O€EJIKA, HE 33/[yMbIBa-
AChb O TOM, 3aIIATEHTOBAHA COOTBETCTBYIO-
mas JHK mnm Her. Teniepp npaBUTEIBbCT-
BeHHble Kpyru CIIA TpebyioT NpUHATH
pelenne, KOTOpoe OOKET BCEX YYEHDIX,
MPEXK/E YEM NPUCTYITATD K UCCIIEJOBAHN-
AM, BbIAICHUTD Y IOPHUCTA, HE HAPYIIAIOT JI
OHM IIPABA ITATEHTOB/IA/IEIBLIEB.

VHUBEPCUTETBI U HEKOMMEPYECKUE
OPraHM3ALHU BCETIA UCXONWUIN U3 TOTO,
YTO HCHOJIb30BAHUE JIIOOOTO HAYYHOT'O
060OPYNOBAHNAA U MATEPHUAJIOB pa3pele-
HO 3aKOHOM, T.€. Hay4yHble PaOOTHHKH
OCBOOGOKAAINCH OT OTBETCTBEHHOCTH 34
HAapYIIEHHE NATEHTHOTO 1pasa. B 2002 1.
AIeJUIALUOHHBIN CyZ (DEJEPATTBHOTO OK-
pyra — CAFC — BbIHEC PELIEHUE, OTPAHU-
4YMBIIEE TPUMEHEHUE CHACUTETIbHOU
JUIA MCCIIEIOBATENIEN YIIOBKHY, YTO CHEJIa-
JIO €€ NPAKTUYECKUA OECIIOIE3HOM: COr-
JIACHO PEIIEHHUIO CyZd, TENEPD JIbI'OTHI
PaCIPOCTPAHAIOTCA TOJIBKO HA «3aHATUS,
HAIIPABJIEHHBIE HAa yJOBJIETBOPEHUE
TIPAa3/IHOTO JIIOOOMNBITCTBA WIU B (PUIIO-
CO(CKUX U3BICKAHUAX>. AKAZIEMHUYIECKYIO
HAyKy CYZ, CY€JI JCHCTBYIOIEN B <«IIEJIAX
OW3HECA» Y IPUBUJIEIUN ML Terieppb
UCCIIEJOBATENN OyIAyT BBIHYKIEHbBI BbI-
KPauBaTbh CPEJCTBA, YTOOBI CHAYAJIA IIPO-
BECTH IIATEHTHBIM IIOMCK M 3aKJIIOYMUTD
JIMLIEH3UOHHBIE COIVIAMIEHNS, 4 YK I10CJIE
CTABUTD KCIIEPUMEHT.

IToBOIOM U151 OCBOOOKAECHUA UCCIIENO-
BaTeJIel OT OTBETCTBEHHOCTH 34 HAPYILIE-
HHE MATEHTHOI'O INpaBa OBLUIN Cy/cOHbIE
pemenuys, npuHaTeie B 1813 1. O1HAKO,

II0 MHCHHUIO IOPHCTOB, BBCIACHHOC

MOC/IA0JIEHUE HUKOMY HE IPHUHECIO
CYIIECTBEHHON BBITOJbL. AIBOKAT JIMHH
ITacaxoy (Lynn H. Pasahow), 3annmato-
IMUNCA 3AMMUTON HHTEJUIEKTYyaJIbHON
COOCTBEHHOCTU COBMECTHO C KaJIU-

(HOPHUNCKON IOPUANYECKON (DHUPMOI

Fenwick & West, 3aBJISIET, YTO JTbI'OTHI
B OOIACTH MATEHTHOTO IIPABA CTAJIA Me-
Hee 3(PPEKTUBHBIMHU, ITOCKOJBbKY YHH-
BEPCUTETHI IPHUOOPETAIOT IIPABA HA JO-
XOIbl OT OTKPBITUH, CAENIAHHBIX B XOJ€
HCCIEIOBAHUH.

I>xon Mennu (John Madey), n3o6pera-
TEJIb J1a3€Pa HA CBOOOJHBIX JIEKTPOHAX,
B 1997 1. BO30YAWI €10 IPOTUB YHUBED-
cureTa JIpIOKa MOC/E TOIO, KaK ObLI YBO-
JIEH C JOJDKHOCTH 3aBEAYIOLIETO J1a60opa-
TOpuENH. B cBoeM 3asBieHuUM Mengu
YKA34JI, 9YTO YHUBEPCUTET HAPYHIMII €O
ABTOPCKME IIPAaBa, NPOJOIKAA O6ECIUIAT-
HO HCHOJIb30BATh 3aIIATEHTOBAHHOE UM
Jja3zepHoe ob6opynoBaHuE. OKPYKHOH

aIeJUALMOHHBIN CyZl BEPHYJI AEJIO B CY,
HU3IIEH MHCTAHIUHK O6€3 PACCMOTPEHUA,
MOTHUBHPYS 3TO TEM, YTO OTBETYUK HE
UMeJT IPABa AKCILIYaTHPOBATb YHUKAJIb-
HOE 060PYIOBAHME 6€3 3AK/TII0YEHUS JTH-
LEH3UOHHOTI'O COIJIAlEHUsA ¢ Menau,
KaK C IIATEHTOBIAJE/bLIEM, U COOTBETCT-
BYIOIIMX BBILIAT MOCJIEHEMY, IIPUKPbI-
BasACh JIBIOTOU JIJI1 HAYYHBIX COTPYJHU-
KOB. [loce oTKa3a yHUBEPCUTET [IbIOKa
obpatwics B Bepxosnbiii cyy CIIA, Tpe-
Oysl IeEpeCMOTpPETh pemeHue cyga. Kom-
JIETY TOAJEPKAIM HECKOIbKO YHHUBEP-
CUTETOB U HAYYHBIX OOIIECTB.

JInta Hunbcen (Lita Nelsen), Bosria-
BJISIONIAS JUIIEH3UOHHBIN oT/aesn Mac-
Ca4yCETCKOT'O TEXHOJIOIMYECKOI'O MH-
CTUTYTA, IOJATA€T, YTO OOJBIIUHCTBO
YACTHBIX JIML, 1 KOMITAHUH HE 3auHTe-
PECOBAHO 34TE€BATb I'DOMKUE TSKOBI C
YHUBEPCUTETAMH. «YUEHBIE OOBIYHO HE
33JyMBIBAIOTCS O MATEHTAX, — F'OBOPUT
HunbceH. — Ecnn KTO-HUOYABL 3a51BUT:
«Y MEHS €CTb IATEHT, U Bbl JOJIKHBI
NIPUOCTAHOBUTD TAKYIO-TO JE€ATEJIb-
HOCTb», — 5 IIPEXKIE BCETO IIOMHTEPECY-
IOCh, HACKOJIBKO TIIATEIBHO OH BCE 00-
JyMaJl, ¥ TOJIbKO IIOCJIE 3TOT'O 3aUMYCh
3AIUTON €TO TIPAB>.

Jaxe ecnim BepXOBHBII Cyzl HE OyET
IIEPECMATPUBATE AEN0 «Menan mpOoTUB
JbIOKa», IPELENEHT IIOMOXKET yCOBEP-
HIEHCTBOBATDb JEHMCTBYIOUIEE 3aKOHOJA-
TEJIbCTBO U MPOSACHUT, B KAKUX CIy4asax
YHHUBEPCUTETBI U HEKOMMEDPYECKUE Op-
raHU3AUMHA MOI'YT IPOBOAUTDL UCCIIENO-
BaHUA 6€3 IIPEABAPUTEIBHOIO 3BOHKA
aaBoOKary. M
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nof keoinont GCAMONEMA...

AereHAOPHAsT 3MNoxa COBETCKOW aBUO-
UMn. AETYNKN BbIAU HOLIMOHOABHBIMW re-
pPOsSIMM, X UMEHA — Yy BCEeX HA YCTaX,
MOABYULLKU TPE3NAU O CAMOAETAX, 06
ABMATOPAX CHUMOAU GUABMBI 1N MEAU
MEeCHW, MMU TOPAMAACH BCSI CTPAHQA.
B nonyAspHOM AETCKOM SHUMKAOMEANN
Tex AeT «41o Takoe? KTo Takomn?» nepsast
CTaTbsl BbIAQ MOCBSILLEHA OBUOMOAEAN-
POBAHUIO, KOTOPbLIM YBAEKOAUCH U CTAP
1 MAGA. fepondeckas arnoxa poccumn-
CKOTO  CAOMOAETOCTPOEHUST  30KOHYU-
AQCB, HO 4TO XKAET HOC Brepean?

O nponuioM M 6yAyIIEM POCCUHCKON
ABUALIMH, €€ IEPCIIEKTUBAX, POJIN U MeC-
T€ B COBPEMEHHOM MHPE PACCYKIAET
NENCTBUTEIILHBIN YieH Poccuiickoi Aka-
JIEMHMH HAYK, TPE3UJEHT MEXIyHapOIHO-
IO MH)KEHEPHOI'O YHUBEPCUTETA, IOCOJ
Poccun Bo @pannum (1992-1999r1r)
IOpwuit Peoxos.

— IOpuit Anexceesuy, Kax pa3eusalochb
Haue asuacmpoenue 6 nocIeoHue 0ecs-
munemus?

— B Poccyu 6bl1a MOTYIIECTBEHHAS 4BUA-
ITMOHHAsI IIPOMBINIUIEHHOCTD. Ha 3ape 1e-
pecrporiky, B Hagasie 80-x rt,, CCCP BbImy-
CKJI 10 3 TBIC. €IUHUI] ABUAITMOHHOM
TEXHUKHU B TOJl — U BOEHHOW, U IPAXKAAH-
CKOI, ¥ CHOPTHUBHOM. Sl 6bI CKa3aJ1, 4TO y
HAC 6bUIO MEPENPOUIBOJCTBO M CAMOJIE-
TOB, U JIETYNKOB. CAMOJIETHI IPOHU3BO/IM-
JINCh KAK JyIsi BHYTPEHHETO PBIHKA, TAK U
Ha 3KCIIOPT. Mbl IPOABAIM MHOT'O BOEH-

RA-6401

HOW TEXHUKH, B YACTHOCTU UCTpEOUTE-
e, [IprdyeM MamuHbl OOIaiIn Ipe-
KPACHBIMHU A3POJJUHAMUYECKUMHU XaAPa-
KTEPUCTHUKAMH, MaHEBPEHHOCTBIO,
MIPOYHOCTBIO, UCIOI30BAIUCh HOBEI-
1€ KOMITIO3UTHBIE MATEPHUAJIBL

B navasie 70-x r1. Hamy Mul'v nokymna-
JIM MHOTHME CTPaHbl, 2 UH/INUS IPOU3BOAM-
Jla UX MO JIMIEH3UN. BceM xopomr 6bl1
Mul, HO TO, YTO HA3BIBAETCA «3JIEKTPOH-
HBIM OOPTOM» (T.€. CUCTEMBI OITO3HAHMS,
HAaBEJIEHUS U T.1.), OCTABJISUIO JKEIATh JIy4-
mero. B 80-e roapl M3pawie npeaiaran
BCEM JKETAIOIIUM MEHSTH 60PT 32 $5 MITH.
B Poccum MHOTHE TOI/IA CYUTAIU, UTO
HaM CAMHM IOpPa OCYHIECTBIIATh O/100-
HBIE [IEPEOCHAIIIEHMS, HO JJAJIBIIE PA3TO-
BOPOB /IEJIO HE MOIILIO: CTPAHA KATACTPO-
(pHUYECKH OTCTaBAIA B JMEKTPOHHBIX
TEXHOJIOTHSX OT BEAYIINX MHPOBBIX I'O-
cyapcTs. Tem HE MeHeEE, MTHOCTPAHHbIE
CHELMATIACTHI YTBEPXK/IAIOT, YTO NIEPEOC-
HameHHble «Mulv» 6yayT BosHE pabo-
TOCITOCOOHBI BIJIOTH 10 2010 10

BoeHHast TEXHUKA COCTABISUIA JIBBUHYIO
JIOJIIO HAIIEX aBHUAIIPOMBIIIEHHOCTH.
CUHTANIOCh, YTO VI UCTPEOUTEIST HE TAK
VK BOKHA 3KOHOMUYHOCTB JIBUTATENS U
JIOKE ErO HA/IEXKHOCTD, ITOCKOJIBKY, IO Pac-
4eTaM, CPOK JKU3HU UCTPEOUTEIS B YCIIO-
BUSIX BOHHBI — IIOJITOPA OOEBBIX BBUIETA.
Kcratu ckazath, 32 TTOC/IETHUE TO/IbI KaTa-
CTPO(PHUUECKH YHAIO KOIHUYECTBO Y4€EO-
HBIX «HAJIETOB»: €CJIM HOPMOH Y BOEHHBIX
JIETYUKOB cUUTAIOTCsT 170—200 9aco B rof,
TO CETOAHS JIETAIOT OT CWibl 20 U, COOT-
BETCTBEHHO, TEPSIOT KBUIU(PHKAITHIO.

I'paskgaHckas aBuallsT UMEET CBOU
MIPUOPUTETHL: 37IECH BA’KHA IKOHOMHU-
HOCTb, HAJIEKHOCTh, 4 TAKKe 6e301ac-
HOCTB [TACCAKUPOB. YBBI, HAIIIN CAMOJIETHI
HE TOJIBKO HESKOHOMHUYHBI (B COBETCKHE
BPEMEHA IIPU JICIIEBOM TOIUIMBE 3TO HE
MMEO IPUHLIMITNAIBHOTO 3HAYEHUS ), HO

1 HEIKOJIOTUYHBI — M I10 IIyMaM, U 110 BbI-
Opocam B aTMOChEPY 3aATPSA3HSIONINX BE-
HIECTB, OCOOEHHO HA (POPCAKHBIX PEXKHU-
Max (B3JIETE U NOCAAKE). B CBA3M C 3TUM
MexayHapogHas OpraHu3anusa IPAKIAH-
ckort apuanmu (MKAO) cranma BBOAUTH
CaHKIMH, 3aIIPELATh IIOJIEThl HAIMX Ca-
MOJIETOB B PsAJ] CTPAH.

— Kakoeot 1a ce2o0ms 006sembl pou3eo0-
CMBA ABUAUUOHHOLL IMEeXHUKU?

— B Havasne 90-X IT. OHU PE3KO yIanu. st
TOT'O YTOOBI ABUAIIPOMBIIUIEHHOCTD BbI-
JKWJIA (4 YK HE TOBOPIO O €€ Pa3BUTHN),
HEOOXOMMO BBIITYCKATh XOTs 661 500 ca-
MOJIETOB B I'OJl, MBI K€ HE IIPOMU3BOANUM U1
100. OCHOBHas1 IPUYUHA — OTCYTCTBHUE
IJIATEKECITOCOOHOTO CIIpoca. B cBoe Bpe-
M Y HAC OBbIIN pa3pabOTaHbl HOBbIE UH-
TEPECHENIINE MOJEIN I'PAKIAHCKUX Ca-
MOJICTOB, TaKUE, KaK «Ty-204», <Iy-214»,
HO 32 BCE 3TU I'OJIbl UX IIPOU3BEIN OYK-
BaJIbHO HECKOJIBKO eInHULL. [TponsBoau-
TEJIA PAZibl JA’Ke HEOOIBbIINM 3aKa3aM Ha
20—-30 mammH, HO MOJOOHOE MITYYHOE
IIPOU3BO/ICTBO HE MOXET ObITh 3P PEK-
TUBHBIM. [IpogopKaromuecs ee paspa-
OOTKHU IEPKATCA HA SHTY3UA3ME CTAPOIO
ITOKOJIEHHA KOHCTPYKTOPOB.

— Yoaemca s Poccuu npooasams camo-
J1emut Ha 3anao?

— BbUT IpeAnpuHAT PAA MOMBITOK BBIATA
Ha 3aIaJHble PBIHKA. Korma eBpornenckue
CTPaHbI 33yMA/IM MEHATH CBOM BOEHHO-
TPAaHCIIOPTHBIE CAMOJIETHI HA MALTHMHBI HO-
BOI'O IIOKOJIEHUSA, UM ObUI IPENIOXKEH
BECbMA IEPCHEKTHUBHBIN «AH-70». EBpO-
NENLBl 3aMHTEPECOBAIMCH, BOIIPOC HE-
OJHOKDPATHO OOCYXAQJICA HA DPA3HBIX
YPOBHAX, OAHAKO POCCHM B KOHIIE KOH-
1IOB OBUIO OTKa3aHO. Takas ke cyapOa
IIOCTUIJIA M APYTYIO POCCHUICKYIO HMHH-
LIMATUBY — IMONBITKY IIPUHATH y4aCTHUE
B COBMECTHOM IPOM3BOJACTBE OOJIBIIOIO
camosiera Ha 500 mecT cuctemsl Airbus.
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Poccrs paccudThIBANIA IIOMYYUTDH 3AKA3
Ha IIPOU3BOJCTBO IMAHEIM KPbIIAd U TH[-
PABJIMKA MACCH — JIJI 9TOI'O Y HAC OBLIO
W OCHAmeHue, U OIbIT. OJHAKO HaC
BHOBb IIOCTHIJIA HEY/AA4a.

— DMOo 371011 YyMbLCeL UML CYURCINBYION.
00BeKMUBHBLE NPUHLUHDL?

— MHOCTpaHHbBIE 3KCHEPTHI €3AWIM IO
3aBOJIAM, NPOMU3BOJALIMM KOMIUIEKTYIO-
mye, M BBIACHWU/IN, YTO JIMIIb Majias
Y4CTb UX NPOSYKLIMH COOTBETCTBYET MeE-
JKIYHAPOJHBIM HOPMAaM KadecTBad. Mbl
TAK JIOJII'O ObUIM 3aKPBITONH MUWINTAPHU3H-
POBAaHHOI CTPAHOM, YTO IIPHUIIUINA K KATa-
CTPO(MUIECKOMY TEXHOJIOTHIECKOMY OT-
CTaBaHuIo. KpoMe TOro, OTHOCUTENbHBIE
ACCUTHOBAHHA HA HAy4HO-MCCJIEJOBA-
TEJIbCKME U KOHCTPYKTOPCKUE Pa3paboT-
KM HA4aJI[ COKPAIIaTbhCAd YK€ B 70-X IT.
I[IpuxoauTCA TIPU3HATH NEYAIBHBIN
akT — Hame KPyIHOE aBHACTPOEHUE
CyHIECTBOBATb CAMOCTOATEILHO U HE3a-
BUCHMO YK€ HE B COCTOSHHUM.

— Kaxoe xce 661x00?

— MBI MOXEM COXPAaHUTH POU3BOACTBO
U, I7IaBHOE, paboure MecTa (HE TOJIBKO B
ABUACTPOEHNH, HO U B LIEJIOM B MAIIMHO-
CTPOEHHH), TOJILKO Pab0oTass COBMECTHO C
WHOCTPAHHBIMH (PUPMAMMU.

[To 60JBIMIOMY CUYETY, HE BAXKHO, KTO
CTAHET XO35MHOM 33BOJJd, — BAXKHO, YTO-
OBl BBIITYCKAIACh KAYE€CTBEHHAS IIPOAYK-
LM, MMEIOIMAsd CIPOC M NPHEMJIEMYIO
LIEHY; BAKHO, YTOOBI NPOU3BOJACTBO Jd-
BaJIO paboyre MeCTa M AOCTOHHYIO 3ap-
1aTy. B Poccun Tak BONPOC HUKOIAA HE
craBwicA. Ta CKpOMHAsA AOJIA I'PDAKAAH-
CKOH IIPOAYKLIMH, KOTOPAs BCE JKE BBIITy-
CKAJIACh HAIEN MWINTAPU30OBAHHON UH-
JYCTPUEH, MOIJIA B COBETCKUE BPEMEHA
OBITh JIIOOOT'O KAYECTBA — €€ BCE PABHO
Opayiv, HOCKOJIBbKY JIPYTOM HE OBLIO.
Kpusuc Hamer BOEHHU3UPOBAHHON 3KO-
HOMUKU B 70-X IT. ObUI NPEAOTBPAIIEH
BCIUIECKOM LieH Ha HedTh. M 10 cux nop
NPAKTAYECKH BCSA HAIlA SKOHOMHUKA OC-
TA€ETCA CBIPbEBOM, 4 3TO HE CITIOCOOCTBYET
PAa3BUTHIO BBICOKUX TEXHOJIOTUH.

— CKOMLKO J1em <ICUBen» Camonems?

— B aBuanmuy CymecTByeT T4AKOE ITOHA-
THE, KaK IVIAHED, TO €CTb (PIO3EJISDK, KPbI-
JIbfA, IIACCH U T.JI. — BCE, UCKJIIOYAs ABUIA-
Taxk BOT,
nopsigka 30 ner.

TCJb. IJIAHCD <«HOCUTCH»

— Kax nocneonue 80LiHbL NOBAUAIU HA
nePCnexmuBsL CaAmoRemocmpoeHus?
— BoeHHble onpenensiorT npeHa3Hade-

HHE, CKDKEM, UCTPEOUTEIIA KAK CPENCTBO
3aBOEBAHUA IIPEBOCXOJCTBA B BO3JyXE.
Boiina B Mpake, a eme paHpllie — Haiia
BOMHA B A(raHucTraHe IOKA3aJIH, YTO
TPEOYETCsl HETPATUITMOHHBIN TIOAXO], K
BEJICHUIO OOEBBIX JEHCTBUI 1 HECKOJIBKO
HUHBIE TEXHUYECKHE CPeACTBA. COBPEMEH-
HBIM HMCTPEOUTENSAIM, HAIIPUMED, B T'OpPax
Ha CBEPX3BYKOBBIX CKOPOCTAX JI€IaTh HE-
4ero. Tam Hy>KeH JO3BYKOBOIT INTYPMOBUK
o cKkopocTeio 600—700 KM/Y XOPOIIO
3ALIUIIEHHBI OPOHEN, KOTOPBIM OyAeT
padoTaTh Cpeau rop Ha HEGOJBIION BbI-
cote, HEe 605Ch «CTUHIEPOB», U OGUTH 1O
OOBEKTAM IIPULIEJIBHO U TOYHO. BbUI pas-
paboTaH IPOEKT TAKOTO IITYPMOBHKA,
OJHAKO a(praHCKas BOMHA K TOMY BpeMe-
HH 3aKOHYWIACH, [ICHET B CTPAHE HE Obl-
JIO, Ml IPOEKT TAK U HE OB OCYIIECTB/IEH.
S mymaro, 94TO 3aragHble roCcyJapcTBa 6y-
JyT pa3zpabaThIBaTh HOBYIO TEXHUKY, OITH-
PadACh HA ONBIT NOCJAEAHNUX KOH(INKTOB
B I'OPsAYMX TOYKAX. Bpodem, renepaibl
BCEI/IA TOTOBATCA K IMPOLLION BOMHE...

— Kakoea ocno6HdAA meHoeHuus Paseu-
MUA MUPOBOLL ABUAUUOHHOLL NPOMbBILL-
JIeHHOCIU?

— ITo 60mBIIOMY CUYETY, B MUPE KPYITHYIO
TEXHMKY BBIITyCKAIOT ABE (PUPMBL: Boeig B
Amepuke u Airbus B EBporie, nprdeMm B
MPOU3BOACTBO BKJIIOYEHBI MHOIUE €BPO-
TIEMCKUE TOCYJAPCTBA. MBI )K€ HE CMOIIN

OOBEMHUTD CBOU (PUPMBI AaHAJIOTUYHOT'O
HA3HAYEHHA, XOTA TaKasgd HEOOXOJIUMOCTb
BO3HHMK/IA €II€ B COBETCKOE BpeMA. Y HAC
IO CEH JIeHb OOJBbIINE MAIIHMHBI — 3TO Kb
Tynonesa u MIbIONINHA; UCTPEOUTENN U
serkue camonetsl — Kb Mukosiia, Cyxoro
n SIKOBnEBa; BEPTONETH — 3TO KaMoB n
Mwtb. MBI IO CUX TIOP TIBITAEMCA TTO3BO-
JINTb ce6e POCKOMIb, OT KOTOPOM OTKA3a-
smcek 6oratelie CIIIA 1 EBpomna.

— CKONLKO 8DeMeHU HYHCHO, 41mobbL OC)-
UeCmBUNIL NPOCKIT HOBO20 CAMONCMA?

— OT MOMEHTA 3aKIaJKA IPOEKTA, Ha-
IIPUMED, ABUIATENA /I UCTPEOUTEIA O
BBIXO/]d B CEPUIHOE IIPOM3BOJACTBO IIPO-
XOAWIO B cpepHeM 17 ner. B npuniune,
IIPOLIECC MOXKHO YCKOPUTD, HO TPEOYETCs
CUCTEMA «BUPTYAIBHOI'O> IIPOEKTUPOBA-
Hus1. Eciiyi mpy OOBIYHOM TEXHOJIOTUU HE-
OOXOIUMO KAKAYIO JETA/Ib BBIYEPTUTD,
IIOJOTHATD, CHAENATb OOPa3Lbl, IPOBE-
PHTB HAa IPOYHOCTD, HA TEILIO, HA BUOPA-
LIMIO U TJ., TO 3€Cb MHOTHE ONePALU
NIPOJEIbIBAET KOMIIbIOTED. TaKoi cucre-
MO, oobeauHsIonier 3 000 KOMITbIOTE-
POB, nonb3yerca Boeing. KoMibioTepHoOe
IIPOEKTHPOBAHUE TO3BOJIAET COKPATUTD
MIPOLIECC PA3a B IIOJITOPA.

K coxanenuto, Hamu Kb Takoi cucre-
MOU He pacrnionaraioT. Ha ogHoM mu3 ca-
MBIX YCIIEIIHBIX NPEJIPUATHIA — HE 00-
Jle€ HECKOJIbKUX JECATKOB «OKOH», HE
CBA3aHHBIX MO-HACTOSAMIEMY B CHCTEMY.
ITo3TOMYy PafyKHBIX NEPCIEKTHUB Y Ha-
LIErO aBUACTPOEHUA MOKA HeT. M
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NPOOHIDb

PEssolil BacIIA0

Mpun Ctnke

NHcnektop Komunccum OOH no pasopyxeHunto KMpaka POKKO
KacarpaoHae HE HALUEA B aton ctpaHe 6uoAornyeckoro
OPYXKUSI. OaHaKO OH MOAO3PEBAET, HYTO BAOCTU HE ObIAM AO

KOHUQ OTKPOBEHHDbI.

Buorexnonornyeckuit ieHTp um. Caja-
Ma 1pu bargajickoM yHUBEPCUTETE CJla-
BWICS CBOMM OCHAIIIEHHUEM — OH ObUI OyK-
BAJIbHO HAMMUYKAH TAHKOM BBE3E€HHBIM
B CTPAaHY HMMIIOPTHBIM OOOPY/IOBAHUEM

1A aMIIMPUKALIMA  MHUKPOCKOITMYe-
ckux konudecTs JJHK u npubopamu s
(PPaAKIITMOHUPOBAHMS OEITKOB. «Ka3a10Ch,
OyZTO BBl HAXOJUTECH B CAMOM COBPEMEH-
HOM aMEPUKAHCKOH J1a60paTOpun», —

POKKO KACATPAHAE: CBNAETEAb ICTOPUU

o OaMH 13 20 nHcnektopos OOH No GUOAOIMYECKOMY OPYXKUIO, KOTOPblIE 06CAEAOBO-

A1 150 06bEKTOB HO TEPPUTOPUM VpaKa.
* Cpeak 31X O6BbEKTOB BblAU MMBOBAPHN, MOAOYHBIE KOMOWHATLI, BOABHMLbI, A3PO0-

APOMBI, MOAEBbIE CKAQADI, GAPMALIEBTUYECKME MPEANPUSTIS, KOHCEPBHbBIE 30BOAbI.
o «MokMaas Mpak, 9 He GblA YBEPEH, YTO B CTPAHE HET BMOAOTMYECKOro OpYXKus.
QOueHb MHOrOe 3AEeCh FOBOPUAO 06 OBPATHOMY,

BcriomuHaeT Pokko Kacarpange (Rocco
Casagrande), HAYaBIIWIH CBOM HHCIIEK-
LIMOHHBIE TIOE3KU 110 MpaKy B cepeiuHe
ekabps 2002 1.

LenTp 6B11 060PYIOBAH BCEM HEOOXO-
JUMBbIM Juts amiuindgukanun JHK ¢ no-
MOIIBIO MOJUMEPA3HON ILIEIMHOM PEaK-
nuu (I11IP), mosBoadgomen Mnoay4arb
MHOTI'OYHCJIEHHbBIE KOITUHM HYKHOTI'O I'€Ha.
M, KaKk HM CTPAHHO, BCS 3T4 6ACHOCIOBHO
JOporas TEXHUKA HCHOJIb30BANIACh VIS
€IMHCTBEHHOM II€JIM — TI'€HETHYECKOM
UIEHTA(DUKALANA KO3, HAd KOTOPBIX, T10 yT-
BEPKIEHHUIO MPAKCKMX I'€HETHKOB, IIPO-
BOJUJIMCh 3KCIIEPUMEHTBI MO HCKYCCT-
BEHHOMY OIUIOAOTBOpeHMIO. IIpasaa,
C IUIOZIOBUTOCTBIO ITHX KUBOTHBIX B MIpa-
Ke BCe B nnopsaxe. Kacarpanje B3 U3 j1a-
OOpaTOPHUM LIEHTPA OOPA3Ibl U MPOBE-
PHJI 3AIIUCH B KOMIIBIOTEPE, HO HUKAKHX
CBUJIETEJILCTB KJIOHHMPOBAHUA I'€HOB
C LIEJIBbIO CO3JaHNA GUOIOIMYECKOIO OPY-
JKUS1 HE OOHAPYKWI. BO3MOXKHO, 3/1€Ch BE-
JINCh KAKHUE-TO PAGOTHI MO KIOHUPOBA-
HMIO Y€JIOBEKA, OAHAKO U 3TO ObUIO JIMIIb
NPEATIONIOKEHHUE, TAK YTO PEAILHOE Ha-
3HAYEHHE [IEHTPA OCTAJIOCHh TANHOI.

DTOT 3araflouHbll Ciydad He ObUI
€IMHCTBEHHBIM 34 TPU MECALA IPEOBIBA-
nusa Kacarpange B Mpake. Ho Hu pasy Hu
€My, HU JIpyruM uHcrexkropam OOH ne
YAIOCh BBIMTH Ha /€], KAKHMX-HUOY/Db
IIATOT'€HOB — BO30YAUTENENH CHOUPCKO
s3BBI, 60TYy/IM3Ma U T.J. Kacarpanze 6pu1
opuuM n3 10 npencrasurenett CIIA B Me-
JKIYHAPOJHOM TPYIIIE MHCIIEKTOPOB M3
100 uenoBek, KOTOpble UCKaIU B Mpake

20 B Mupe Hayku
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NPOGHNDb

AJEPHOE, XUMUIECKOE U OUOJIOIMYECKOE
opy:xue. Bo Bpems ux npe6eiBaHus (C Jie-
Kabpss 2002 1. BIUIOTBH IO OTBE3JA U3
CTPaHBI IIEPEJ CAMBIM HA4aJIOM BOEH-
HBIX JIEUCTBUIT) 324 HUMHM HEYCTAHHO CJIe-
JWIO MPAKCKOE TeJleBUAeHUE. VpaKiipl
3HAJIM BCEX MHCHIEKTOPOB B JINLIO, OHU
TyT K€ CTAHOBHJIUCb OOBEKTOM IIPH-
CTAJIbHOTO BHHMAHHA B JIIOOOM Mara3u-
HE WIX PECTOPAHE.

B Hpaxke 29-nernemy Kacarpanpe, He-
CKOJIBbKO JIET Ha34], TOJTyYHBIIEMY CTETIEHD
JIOKTOpAa B MaccadyCeTCKOM TEXHOJIOTU-
YECKOM HHCTUTYTE, NPUIUIOCH 3aHATHCA
0BYCTPOHCTBOM JIAGOPATOPHH, B KOTOPOH
OH aHAJTM3UPOBAT GUOJIOTHYECKUE OOPa3-
LIbl, COOMPAEMBIE BO BPEMS E€KETHEBHBIX
MOE3/I0K MO OOBEKTAM.

Eme xorpa Kacarpanpe padortan Hajp
JIOKTOPCKOM JUCCEPTALMEN, OH OKA3aI-
€A y4ACTHUKOM KOJUIOKBUYMA B PAMKax
l'apBapcko-CacCEKCKON TPOrPaAMMBI IO
NpOOJIEMAM XUMHUYECKUX U OGHOJIOrHYe-
CKHX BOIMH, PYKOBOJHUTEJIEM KOTOPOI'O
ObUI M3BECTHBIN MHKpOOUOIOr U3 lap-
BAP/ICKOT'O YHUBEPCUTETA M3aTBIO Meser-
coH (Matthew Meselson). IMEHHO 371€Ch
Kacarpanze noHsI, 4ro paboTa aKcruep-
Ta B OOJIACTA OGHOJIOTHUYECKOTO OPYXKHS
IIO3BOJIMT €My OCYILECTBUTD JBE AaBHUE
MEUTBI — 3aHUMATHCSA HAYKOH M UCTOPU-
ent. JJo noe3axu B Mpak oH paboTan HajL
CO3ZJaHMEM OHOJETEKTOPOB. A B IHOJIE
3peHus rocjaenapramenrta CIHIA Kaca-
I'PaH/E MOMAJI IIOCJIE TOTO, KAK B MU3JaHH-
ax Nonproliferation Review w Bioscience
MOABWIMCH €I'0 CTATbH O IOTEHLHAAJIb-
HOH OMNACHOCTU OHOJIOIMYECKOIO OpPy-
JKUA I 36PHOBBIX M JIOMAIIHETO CKOTA.
Bckope npaBUATENILCTBO PEKOMEHIOBATIO
€ro Ha OAHY U3 JOJDKHOCTEN B OpraHu-
3aun OObeIMHEHHBbIX Harii,

Haxopace B Mpake, Kacarpange 4eTko
IIOHUMAJI, YTO TIOJIOKUTEIbHBIN PE3YJIb-
TAT JIIO60OTO M3 OECYHUCIEHHBIX TECTOB
MOXKET OTPA3UTBCA HA CUTYALIMH BO BCEM
Mupe. «Mbl CTAPAIACh HE JyMaTh O IIOC-
JIEACTBUAX HAIIEH AE€ATETBHOCTH, — TOBO-
pw1 OH. — HO MBI OCO3HABAIH, YTO €€ pe-
3yJIBTATBl MOIJIM CT4Tb IIOBOPOTHBIM
MOMEHTOM B UCTOpUM». I'pyriia u3 20 K-
IIEPTOB IO GUOJIOTHYECKOMY OPYXKHIO 00-
CJI€JOBAJIA CAMbIE PA3HbIE OOBEKTHI — OT
IIUBOBAPEH [O BOEHHBIX NPENIIPUATUAN.

OHH 3HATH, YTO BOOJHE 6E€306UgHOE
060pyNOBAHUE II0 IIPOU3BOACTBY IHUBA
WIA TOMAaTHOTI'O COK4 MOYKHO HCIIOJIb30-
BATb JUIA KyJIBTUBUPOBAHUA BO3OYAUTENA
CUOUPCKOI A3BbI M APYIHX ITATOT€HOB.

B 6ecejax ¢ nEpCOHAIIOM YaCTO BO3HU-
KA TYNUKOBBIE CUTYALIMH, ITOPOXKIAE-
MBIE CTPAXOM, ITTyOOKO YKOPEHUBIIUMCS
B CO3HAHUU JIIO/IEH. B OTBET HA NPOCTON
BONPOC: «KaK OO BbI BO3IVIABIIAETE 3TO
NPENPHUATHE?> — MOXKHO OBLIO YCIIbI-
ATh NPOCTPAHHBIE PACCYXAEHUA, HE
MMEIOUIME HUKAKOI'O OTHOWEHUA K JIETY.
HHorza peakiys Obula MPOCTO BPaX/1eo-
HoM. Kacarpanje BCIIOMUHAET PAa3roBOpP
C INIAaBOU OJHOT'O CEJIbCKOXO3ANCTBEHHO-
IO UCCIEJOBATENBCKOIO LIEHTPA, KOTO-
pbIii OOBHUHAJ JIMYHO €rO BO BBENECHUM
CaHKIMH IpoTuB Mpaka. Ciydanock, 4To
MEPCOHAT KATETOPUYECKU OTPHLIAI Ha-
JIMYUE B YIPEKACHNUN TEX WIA UHBIX MH-
KPOOPraHU3MOB. PAa6OTHUK O/IHOI YHU-
BEPCUTETCKOM JIAOOPATOPHUU YTBEPKAAL,
YTO HE MMEET HMKAKOI'O OTHOIIEHUA
K OJHOMY M3 IITAMMOB BO3OYAUTEISA CH-
OHPCKOH 513Bbl, OOHAPYKEHHOI'O MHCIIEK-
TOpaMH (IIPU 3TOM IITAMM T'OJMJICS
TOJIBKO I MOJYYEHHs BAKLWUHBI, 4 HE
JU1s1 GUOJIOTUYECKOTO OPY>KUS).

HHCIEKTOPOB MOCTOAHHO COMPOBOXK-
Jad UPAKCKHUE areHThl. Mexay HUMH
JaKe YCTAHOBWINCH IIPUATENBCKUE OT-
HOIIEHUA. BO BpemMa OJHON U3 MOE3A0K
Ha OOBEKT 3KCIIEPTAM MPHUIIOCh OYEHDb
JONTO KAATh, IOKA MX CONPOBOXKIAIO-
mye NnoAoepyT KIoUM K 150 3p1aHUAM,
3aII€PTHIM Ha BUCAYME 3aMKU. Kak okasza-
JIOCh, B CTPOEHHUAX HAXOJUIHCH OOBIU-
Hble 6oenpunacel. OIMH U3 OXPAHHUKOB
MOIIYTHJI, YTO €CJIM HanajeHue Ha Mpax
BCE K€ NMPOM3O0M/IET, XOPOWO OBl PETY-
PEIUTb 06 3TOM MECALA 34 TPH, YTOOBI
OHH yCIENIN OTIEPETh OYHKEPBL OJJHAKO
MU3IMIIHAA OTKPOBEHHOCTb UPAKIIEB HE
MOIJIA OCTATbCA HE3aMe4eHHOM. Kak-To
OJVH U3 CONPOBOXKAAIOMMX OOMOJIBUJI-
€1, 9TO 3aBUJIyET CBOMM POJCTBEHHUKAM,
aMUrpuposasunm B CIIA, — 60sblie MH-
CIIEKTOPBI €T0 HE BUJIE/IH.

AMEPUKaHLIbI He HALIU B Mipake 1o, 910
ucKaM, U Kacarpanjge noxkugan CrpaHy
C YYBCTBOM HEYIOBJIETBOPEHHOCTH. EMy
Ka3aJI0Chb CTPAHHBIM, YTO PYKOBOICTBO,
NPHAAIOIIEE CTONb OOJIBIIOE 3HAYEHUE

Mpocto mMacAo? BOEHHbIN MHCNEKTOP
OOH Pokko KacarpaHae ocmaTtpusaeTt
BpoLUeHHble 6OYKM C MACAOM HO OAHOM
n3 ¢epm B 40 KM K tory oT baraaaa.
SIHBAPBL 2003 .

MPABUIBHOMY O(POPMJIEHUIO BCEBO3MOXK-
HBIX JIOKYMEHTOB ((PUKCHUPOBATIOCH JAKE
MEPEMENIEHNE OOBIMHON LIEHTPUQYTH
U3 OJHOW KOMHATHI B JIPYIYIO), HE MOXET
TOJIKOM OOBACHUTD, KyJd IOJEBAIHCDH
KYJIBTYPBI ITATOI€HHBIX MHUKDOOPIAaHH3-
MOB, OCTaBIIHECH ITOCJIE 3aKPBITHA B ipake
IIPOTPAMMBI IO OUOJIOTMYECKOMY OpPY-
JKHIO, WM OI'POMHOE KOJIMYECTBO KYJIBIY-
PAIbHBIX CPEA, I NX BBIPATMBAHHAL

BbUIM M TAKHUE MECT4, B KOTOPBIE MHCTIEK-
TOPBI HE UMEJIM JOCTYIIA. BUOIornyeckoe
OpY’KH€ MOIVIO XPAHUTBHCA B KyJIBIOBBIX
COOPYKEHMAX, KOTOPBIX B MIpaKe BEeJIMKOe
MHOJKECTBO, HAIIPUMEP B IOCTPOEHHOU
HENABHO MeYeTH «MaTb BCEX BOMHOB»
C MUHAPETAMM, HAITOMUHAIOIIMMH Halle-
JIEHHBIE B HEOO pakeThl «CKa/l». BbI3biBama
MOJO3PEHUE W MPOrpaMMa BaKLUHALIIA
HACEJIEHNA IIPOTHUB OCIIBL

W Bce ke Kacarpanje He CYUTAET, 9TO
BpeEMA MOTPAYEHO BHYCTYIO. MHCIIEKTO-
PBI BBIHYK/IEHBI OBUIN IPEKPATUTD PAOO-
Ty JOCPOYHO, HO COOpaHHas1 MH(MOpMa-
LW MOIJIA IIPUT'OAUTECS B JAJIbHENIIEM,
IIPY NPOBEJEHUN IOJHOMACIITAOHBIX
06C1€JOBAHUI, KOTOPBIE TTO3BOIMIN OB
CYyIMTb O HAIW4YUM y Mpaka TmaTeabHO
CKDBIBAEMBIX IIPOTPAMM IIO CO3JAHHUIO
OUOTIOTMYECKOTO OPYXHs. B KOHIlE KOH-
LI0B, ApI'YMEHTUPOBAHHBIE IIPEATIONONKE-
HHS O HAIMYUH 3AI14COB OPY/KUA MOIJIU
IIOCJTY’KUTb ONPABJAHHUEM HA4Yajaad BOCH-
HBIX JENUCTBUU — IIYCTb AAXKE 3aJHUM
yuciaom. |
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XpoHMYeckas UsHypsoLas 60Ae3Hb (POACTBEHHULIO KOPOBbEro G6eLeHCTBa)
PACNPOCTPAHSETCS CPEAU AUKUX OAEHEN B HEKOTOpbIX panoHax CLUA. Ecan
CUTYALMIO HE KOHTPOAMPOBATb, 3060AEBAOHNE HOHECET CEBEPOAMEPUKAHCKUM
MONyASILUSIM OA€HEN HEBOCTIOAHUMbIN yLep6. OHO MOXXET OKA3ATbCS ONCCHbIM
N AAS AOMALLHETO CKOTA U AIOAEN.




DAVID NEVALA

JKONOTHs

MecTo, noaydmsluee HassaHne ¥ 3OHO AMKBNAQLUNIN»,
PACMNOAOXKEHO B 65 KM OT ropoAd MAANCOH (LUTAT BUCKOHCUH)
1 3aHMMAOET nAoWaAb 1100 KB. KM, 3AECH XMBYT, A TOYHEE — XKUNAN,

reicaun OEAOXBOCTbIX OAEHEWN.

B nponuiom rogy genapraMeHT Npupoj-
HBIX OOTATCTB IITaTa BHCKOHCHUH IpHU-
HAJI PEMIEHUH 006 YHUYTOXKEHHUU B 3TOU
MECTHOCTH CBbilIE 18 ThIC. OneHen. Oce-
HbBIO TYHIH YOUTBIX JKUBOTHBIX JJOCTABIA-
JIUCh B MECTA PETUCTPALMH, I'ZTE IOCY-
JApCTBEHHBIE CIYXKAIHUE B 3AIIMTHBIX
KOCTIOMA4X U IIEPYATKAX BBIIPYKAIN MX
13 'PY30BMKOB M IIOMEINAINA HA PACKIA[-
HbBIE CTOJIBI C TUIACTUKOBBIM ITIOKPBITUEM.
C NOMOIIBIO CJIECAPHBIX HOKOBOK OHU
OTHWINBAIA Y MEPTBBIX XMBOTHBIX I'O-
JIOBBI, YITAKOBBIBAJIM MX B MEIIKH U OTCHI-
JIANMA IS TAJTbHENUIINX UCCAEIOBAHUM.
Ty oeHEN CKUTAIUCH.

BHCKOHCUHCKHME BIACTH YCTPOWIM OT-
CTPENl B HAJEXKIE OCTAHOBHUTH PACIPO-
CTPAHEHHUE CMEPTEIBHO OIACHOTO 32060~
JIEBAHUA JUKUX OJIEHEH, ITOJyYHBLIETO
HAa3BAHUE XPOHUYECKOU H3HYPAIOMIECH
6one3nu (XMDB), u npeloTBPaTUTh 3apa-
JKEHHUE €10 etrfe 1,6 MITH. 3THX JKUBOTHBIX.
TecTupoBaHHE NO3BOJWIO CIELHAAIH-
CTaM OLIEHUTb MACIITA0BI 3MHU300THUA
(mpumepHO 1,6% OBIIEro MOroIOBbst 6¢-
JIOXBOCTBIX OJIEHEN) U BBIACHUTD, CIIOCO-
OEH M OTCTPEN 3AMENIUTb TEMIIBI €€
paspacranusa. CerogHsa HE CYIIECTBYET
KaKUX-TUOO TECTOB, MO3BOJBIIOINX O0-
HapyxuBaTh XHb y BHENIHE 310POBBIX
OJIEHEU — JIJIA €€ BbIABIEHNUA HEOOXOAM-
MO J1A60PATOPHOE MCCIENOBAHNE TKAHU
T'OJIOBHOT'O MO3I'd.

Bosie3Hb BOZHHUKAET, €CJIM B OPIaHU3-
M€ MNPHUCYTCTBYET HEKUHN NATOTCHHBIN
(aKTOp, KOTOPBIN BCIIEHUBAET TKAHb
I'OJIOBHOI'O MO3T'4d MHOTOYUCJIEHHBIMUA
MUKPOCKOITMYECKMMU Iy3bIPbKAMH (Ba-
KyOJIIMH) M BBI3bIBAET OOpa30BaAHHE
TOKCHUYECKHNX CKOIUIEHUH 6€Ka (AMWIO-
HUJHBIX OJIALIEK), YTO IPUBOAUT K MACCO-
BOI Iubenu HEPBHBIX KIETOK. Jlonroe

Bpema XMbB BCcTpedanach UMb B OAHOM
MecTe 6113 CKAIUCTBIX TOP, CENO/IHS OHA
3aPETUCTPHUPOBAHA YK€ B 14 mrarax
CHIA 1 B /IByX KaH4/JICKUX ITPOBHHLIMX.
OHa JIETKO NepeNAETCa OT OJHOTO OJIEHA
JPYroMy: IMOXOXKe, €CTECTBEHHASA YCTOM-
YUBOCTD K HEH Y 3TUX JKUBOTHBIX OTCYT-
CTBYET. «DNIN300THs OyJIeT HAOUPATh CU-
JIy Y BIPE/Ib, — KOMMEHTUPYET CUTYALIUIO
Marikn Musiep (Michael W. Miller), akc-
nept no XMb u3 KOJIOpaJCKOro OTAee-
Hus PoH/Ia AUKOI TPHUPO/LL — CaMa Co-
6010 OH4 HUKOI'JA HE IIPEKPATUTCS>.
TpeBora CnenMaaIMCTOB OINpPABAAHHA:
XPOHHYECKOE U3HYPEHUE OJIEHENH OTHO-
CUTCSL K TOMY K€ CEMENCTBY OOJIE3HEN,
YTO U NEYAIbHO U3BECTHASA I'y0daTas 9H-
nedanonarus jomamsero ckora (ID10),
Ha3bIBAEMASI B OOMXOZIE KOPOBBHM Oe€-
LIEHCTBOM. BriepBbie 3aperucTpupoBaH-
Hag B BenmukoOpuranuu B 1980-x 1T,
B HACTOSIIIEE BPEMA OHA BCTPEYAETCA B
25 crpaHax Mupa. B 1996 r. yueHsie ycra-
HOBWIH, YTO OOJNE3Hb MOXET Nepena-
BATbCA JIOAAM, YIIOTPEOJIAIOIINUM B ITHLILY
3aPAKEHHOE MACO, U IPUBOJMTD K PA3BH-
THIO y HUX CMEPTEILHO ONACHOI'O COCTO-
SIHWS — BapUaHTHOM Oosne3Hu Kperir-
¢enpara-Axkobda (BBKSA), ornryaromerncs
OT OOBIYHOM CIOpandecKori BKA, koto-
pas BOZHMKAET CIIOHTAHHO y OHOI'O Ye-
JIOBEKA M3 MWIIHMOHA. CerogHsa Crenua-
JIACTBI NBITAIOTCA BBIACHUTD, CIIOCOOHA
mm XHb 3apaxaTs MI0J€H U JOMAIIHUI
CKOT M, CJIEJOBATENIBHO, MOXKET JIM OHA
CT4aTb AMEPUKAHCKHUM <«aHAJIOTOM»> aHTI-
JINFICKOT'O KOPOBBETO OEMIEHCTBA.

MaroreHHbIn 6eA0K

ITaToreHHsbIi (PAaKTOP, OTBETCTBEHHBIH 32
BCE YIIOMSHYTBIE BbIIIE OOJIE3HH, IOJIY-
YW1 HA3BaHUE NPHOHA. [IpHOH — GEJOK,

MPUCYTCTBYIOIIWHA B OPIaHU3ME BCEX JKH-
BOTHBIX. ETO MOJIEKY/Ia MOMKET IIPUHUMATD
JIBE PA3/IMYHBIE IPOCTPAHCTBEHHBIE KOH-
durypanyy. HopmanpHBIF TPUOHHBIHN
nporeuH (PrP) (T.€. NIPUOHHBIN OEIOK
C HOPMAJIBHOM CTPYKTYPOI) H300WIyeT
B HEHMPOHAX I'OJIOBHOI'O MO3Td W NPUHH-
MA€T y4aCTHE B METAOOIN3ME MEJHU. AHO-
MAaJIbHBIF (Je(pOpMHUPOBAHHBIN) PrP nipe-
BPAIIAE€TCA B CMEPTEJBHO OITACHBIA
ITATOI'€H: OH MOXKET U3MEHATb KOH(UTypPa-
LIHIO HOPMAJIBHOT'O PrP 110 CBOEMY OOpasy
U TIOJIOOUIO, T.€. OOIAIAET CTTOCOOHOCTHIO
K BOCIIPOU3BE/IEHUIO CEOE TTOTOOHBIX.
IIpuonsr He copepxar uu JHK, Hu pu-
6onyknenHoson kucnotsl (PHK), moarto-
My HEOOBIYAHO YCTOMYHBBI K BHEIITHUM
BO3/IEMCTBHAM. YIBTPA(PHOIETOBBIH CBET,
(dOopMaAIbAETUIHBIE BAHHBI U KUTIAYEHUE,
OBICTPO pPa3pylIAIOmUe HYKIEHMHOBBIE
KMOJIOTBI OAKTEPUIT M BUPYCOB, IIOYTHU HE
BJIMAIOT H4 aHOMAJIbHBIE IIPHMOHBL 3apa-
JKEHHYIO IIPUOHAMM TKAHb y4€HBIE IOJI-
BEPraJId BO3AECUCTBUIO CyXOI'O Kapa MpU
Temreparype 600°C, HO yepe3 Tpu roja
OHM OOHAPYKWIH, YTO IIATOTE€HHBIE YaC-
THULBIL, XOTA U 3HAYUTENIbHO OCIa6/IEH-
HbIE, COXPAHIA CBOU HMH(MEKLIUOHHDIE
Ka4yecTsa. Bpauy, caMu TOro He Besiad, 3apa-
JKAJIM CBOMX ITAIL[MEHTOB IIPUOHOBBIMU 60-
JIEBHAMU 4epPE3 XUPYPIUIeCKUe UHCTPY-
MEHTBl U TPAHCIUIAHTUPYEMBIE OPIaHbI,
NPEABAPUTEIBHO MOABEPTIIMECH CTAH-
JIAPTHBIM NIPOLIEAYPAM CTEPHIN3ALIAN.

NUctopusg 6oaesHn

I'maBHAaA NpHUYMHA OBICTPOIO PACIIPO-
crpaneHuss XUB kpoercs B HEOObIYAi-
HOH >KM3HECIIOCOOHOCTH aHOMATIbHBIX
MPHUOHOB. 3260JIEBAHHE OBLJIO BIIEPBBIC
3apErUCTPUPOBAHO B 1967 1. HA GHO-
craniyu B Pyrxwice B mrrate Konopano. p

B Mupe wayku

23




JKONOTHA

OHO BO3HUKJIO Y HECKOJIBKUX YEPHOXBO-
CTBIX OJIEHEW, CO/IEP/KABIINXCS B HEBOJIE
(3TO CaMBbIIT MHOTOYHUCIEHHBIN OJIEHb HA
3amajzie CIIIA). BonpHbIE JKUBOTHBIC B TE-
YEHUE HECKOJIbKUX HEJIE/Ib TEPSIA B BE-
C€, Y HUX BO3ZHUKAIN IIPUCTYIIBI KK/,
BBIHYJK/IABIINE HX BBIIIMBATH OOJIBIIOE
KOJIMYECTBO BOJABI M, COOTBETCTBEHHO,
BBIJICJISITH MHOTO MOYH; OTMEYAJIOCh
Y OOWJIBHOE CJTIOHOOT/IEIeHHE. BOTbHbIE
OJIEHW HEPEJIKO MPEKPAIAIN OOIIATHCS
C COPOJUYAMH, CTAHOBWJIMCH BSUJIBIMH,
AMATUYHBIMU M TIPEATIOUUTAIN CTOSTH
B CTOPOHE, IIOHYPHUB T'OJOBBEL. CMEPTH
OOBIYHO HACTyHaIa 4epe3 3-4 mecsia
TIOCJIE TIOSIBJIEHUSI TIEPBBIX CUMIITOMOB
XHWB (HEKOTOPHIE JKMBOTHBIE, BIIPOYEM,
MOTUOAIN  CIIyCTS HECKOJIBKO [IHEH,
a JIPYI'ue — TOJIBKO Y€pe3 rojl IOCe Ha-
yana 605e3Hu). [IpOoJOKUTEIBHOCTD
MHKYOAITMOHHOI'O NEPUOAA KOIEOIETCS
ot 20 10 30 MEeCsIIEB.

buocranuus B PyTrxuiace NpeBpaTu-
JIACH JIJISL OJIEHEN B CMEPTEJIbHYIO 3a114/]-
HI0. Mexy 1970 1 1981 1. 90% 3THX *KU-
BOTHBIX, IMPOBOJIMBIINX 3/1€Ch Oosee
JIByX JIeT, moruoanu ot XMb nim nojasep-
TaTUCh 3BTaHA3uu. B 1980 1. 60J1€3HD
pacIpocTpaHwIaCh 3a rpesess Konopa-
JI0 1 6bl1a OOHApY:XeHa B Mcoienosa-
TEJIBCKOM IIeHTpE B CUOWIIIE, PACIIONO-
JKEHHOM B IOI'0O-BOCTOYHOM YACTH IITATA
Bartomunr, npuban3uTenbHo B 200 KM K
cesepy-3anasy ot Pyrxuica. [TocKOIbKy
JIBE YIIOMSHYTbIE OMOCTAHITUM OOMEHU-
BAJIMCh OJIEHSIMH B LIEJIAX UX CKPEIINBA-
HUS, WUCCJIENOBATENN IPEATIONOKNIIH,
uyro XUb — MHQEKIHMOHHOE 3200/1€Ba-
HHE, KOTOPBIM MOI'YT 3aPAKATBCS JIAKE
JIPYTHUE BU/IBI JKUBOTHBIX: B OOOUX I1€HT-
Pax XpOHHUYECKUM HU3HYPEHHUEM BCKOPE

3a6onenu u jocu. (OJIEHN U JIOCH TIPH-
HAUIEKAT K OJHOU I'PYyTIIIE MIEKOIIATAIO-
IIUX — CEMEUCTBY OJICHEBDIX.)

Jonrue roawl ydensle cuyutanu XHb
PE3YJIBTATOM HENPABUWIBHOI'O KOPMJIE-
HUS JKMBOTHBIX, OTPABJIEHNA WIA CTPEC-
€4, CBA3AHHOI'O C UX COJAEPKAHUEM B HE-
Boje. Ho B 19771 Dnmuszaber YWIbAMC
(Elizabeth S. Williams) n3 Yuusepcurera
mrara Kosmopao, npunuia K COBEPIIeH-
HO MHOMY BBIBOJY. Hlcciienys cpesbl MO3-
ra 60JIbHBIX OJIEHEM, OHA YBUJENA B TKA-
HHU MHOMKECTBO MHKPOCKOIIMYECKUX
BaKyoJier. ITosoctu ObUIM TOYHO TaKHE
JKE, KaK IPH CKPEIU — 6OJIE3HU OBELL, KO-
TOPast (PaKTUUECKU U ObLIA IEPBOH 3ape-
TUCTPUPOBAHHON (POPMOIT I'yOuaTOM
3HIEPATIONATHN.

ITo cyru nena, XUb 6epeT cBoe Havano
ot ckpenu. Puuapy Peric (Richard E.
Race) n3 naboparopun B CKUIMCTBIX TO-
pax npu HanuoOHAJIbHOM HHCTHUTYTE
3APAaBOOXPAHEHMA B IITAaTE MOHTaHA
IIPOBEJI CEPUIO JTAOOPATOPHBIX UCCIIELO-
BAHUI, HE BBIABUBIIUX KAKUX-JIHMOO
pasnuyuunii MexJay aHOMaJIbHBIMU PrP
OBell, OOJBbHBIX CKPEIU, U OJIEHEH C XPO-
HUYECKUM H3HYDEHHEM. YYEHBIE U3
HanunoHanpHOIO 1eHTpa 32060€BaHUI
JKMBOTHBIX B IITAT€ AMOBA TAKXKE HE 00-
HAPYKWIA KAKUX-THOO PA3IUYMI MEXK-
Jy TATOJOIMYECKMMH H3MEHEHUAMHU
TKAaHEN B 06PA31aX I'OJIOBHOI'O MO3I'd JIO-
ca ¢ XUb n 1ocs, 3KCIEpUMEHTAIBHO 34-
pakeHHOro ckpenu. (OT CKpenu, BO3-
MOJKHO, TOSIBHJIACH U I'D/IC: 312 60/1e3HD
BO3HMK/IA Y KOPOB IIOCJIE TOI'O, KAK UM
JIABAJIM KOPM, B KOTOPOM COJEPKAIOCH
MACO MH(PUIIMPOBAHHBIX CKPEIN OBELL)

B ormnnune ot Kopos, 60apHBIX [D/IC
(m mopen, crpagaomux BBKA), onenn

OB30OP: XPOHUYECKAA U3HYPAIOLLAY BOAE3Hb

o XpoHMYecKkas M3HypsitoLLast 6oAesdHb (XVIB) — cMepTeAbHO OnacHOE 3a60AEBA-
HWe, BLICTPO PACMPOCTPAHSIIOLLEECS CPEAN AVKUX OAEHEN B HEKOTOPBIX OBAACTSIX
CLUA. OHO yBMBAET XXMBOTHBIX, «30GMBASI» TOAOBHOW MO3F TOKCUYHBIM BEAKOM.

* bOAE3Hb BbI3bIBAKOT 6EAKM, MOAYHMBLUNE HO3BAHWE MPWUOHOB. W13-301 X HEOBbIHAN-
HOW YCTOMYMBOCTU K BHELUHVM BO3AEMCTBUSIM U AAUTEABHOTO UHKYOALMOHHOTO ne-
proaa XMb KOHTPOAMPOBATE PACNPOCTPAHEHNE 30060AEBAHNS O4EHD CAOXKHO.

* YYyeHble MbITAIOTCS BbISICHUTb, BOSMOXHO AU 3apadkeHne XMb AoOMAaLLHero ckota

N AIOAEWN.

3apaxaiorca XHMb He uepes numy, ogHa-
KO CIIOCO0 nepeayn MH(MEKITUH ITOKA HE
sICEH. BO3MOXKHO, TIPUOHBI TIPHUCYTCTBY-
10T B MOY€ )KMBOTHBIX. BO Bpems roHa Ka-
JKJIBIF CAMELL CJIN3BIBAET MOYY JIECSITKOB
CAMOK, YTOOBI OIPENEIUTh UX T'OTOB-
HOCTb K CITApHUBAHMIO. CAMKHU JIOCS BbIIH-
3BIBAIOT CAMIIOB, OOPBI3IUBAIONIINX CEOs
MOYON. 7KMBOTHBIE MOTYT 3aPa’KaThbCA
XHWDb 1 yepes CIoHy: U OJIEHU, U JIOCU BO
BpeMsI NIPHUBETCTBUI IIPU BCTPEUax 0O0-
JIM3BIBAIOT JIPYT IPYTy HOC U I'yobl. Jlocy,
Pa3BOAMMBIE HA PAHYO, MOI'YT «OOMEHU-
BATBCS1» CJIIOHOM BO BPEMSI KOPMEKKH M3
OJJHOW KOPMyHIKM. He MCKIIOYeHOo, 9TO
OHHU TIOIJIOMIAIOT MATOT€H Ha MACTOU-
11AX, I71€ OCTABHUJIN IIOMET, MOYY U CJIIOHY
60nbHbIE XMB JKUBOTHBIEC.

B 1985 r. Berepunapsl Boiaswin XHb
Y OJIEHEN U JIOCEH, XKUBYIIINX Ha BOJIE B Pa-
auyce 50 KM OT 0O0€uX OMOCTAHIIMM.
VY4eHBbIM IO CHX IOP HE SICHO, BO3HUKIA
JIM 6OJIE3HD Y JIMKUX )KUBOTHBIX, 4 3ATEM
MOPa3WIa OJIEHEN, KUBYIINUX B 3aIOHAX,
WIN HA060POT. BpeMeHMU 151 KOHTAKTOB
MEXIY HHMHU OBLIO MPENOCTATOYHO.
B ce30H cnapuBaHus JUKUE OJIEHU OO-
HIOXUBAJIM W BBUIM3BIBATIN JOMAITHUX
4epes3 OTrPAKICHUS U3 NEPEKIaINH. 3a-
PaXEHHbIE )KUBOTHBIE MOTJIN YOETATh U3
3aIOHOB WJIM HX BBIITYCKAJIM HA BOJIO
HHUYETO HE I10/IO3PEBAIONINE O HENYTE
PaOOTHUKMU OGMOCTAHIIUI.

Bone3Hp ObICTPO PACHIPOCTPAHSIACD,
IIOK4 HAKOHEIl HE OXBATWJIA TEPPUTO-
puio m1onaabio 40 THIC. KB. KM — CEBEPO-
BocTOK Komopazo, 1oro-zamnaj Bario-
muHra u (¢ 2001 r.) roro-zanaj Hebpa-
CKH. 3200JIEBAEMOCTbD B ATOM SHAEMUYE-
CKOM 0b6sacTu cocTaBimsieT 4—5%, HO
B HEKOTOPBIX MECTAX OHA JJoCTUTAEeT 18%.
YTOOBl OCTAHOBHUTH JAJBHEUIIEE pacC-
MIPOCTPAHEHHE 3200JIE€BAHNS, HAYYHO-
HUCCJIEIOBATEIBCKUE IEHTPBI IPEKPATH-
JIN B3AUMHBIH OOMEH COZIEPIKAIHUMHCS
B HEBOJIE JKUBOTHBIMH. BOJIBIIYIO Hajle-
JKJTy YIEHBIE BO3JIATAJIM HA T'OPBI, KOTO-
PBIE, IO UX MHEHHIO, BIIOJIHE CMOTJIN OBI
yaepxate XHUb B nipesenax oO0pa3oBas-
MIEHCS HJEMUYECKON obnactu. OaHa-
KO OOOMTH €CTECTBEHHBIE MPENSATCTBUSA
00JIEZHU TIOMOIVIM CAMH JIIO/IH, PA3BO-
3UBIINE 3APAKEHHBIX JKMBOTHBIX Ha
I'DY30BHKAX.
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WUccAaeapoBaTeAb-
CKWUMN LEHTP
CUOUAA

SHAEMUYECKNmn
pervoH

BuocTtaHumsa

«30HO AMKBUACLUN

QDYTXMAAS B LITATE
B BuckoHcuHe

Konopaao

Bcnbiwku annaemumn

LLTaTHI M NPOBUHLMN,
TAe 3apeructpupoBaHa XUb

COURTESY OF WYOMING GAME AND FISH DEPARTMENT (elk); DAVID NEVALA (sampling station);

ELIZABETH WILLIAMS University of Wyoming (micrograph); CORNELIA BILK (map)

XPOHMYECKAS U3HYPSIOLLLASI BOAE3HB MPUBOANT K UCTOLLEHNIO OAEHEN 1 AOCEN. DMM300TMeN oxBaYeHbl 14 wratos CLUA n HekoTopble Ka-

HOACKME MPOBUHLMM (CM. KAPTY). B AQBOPATOPUM yYeHbIe MCCASAYHIOT TKAHb FOAOBHOMO MO3rQ OTCTPEAEHHBIX B BUCKOHCUMHE GEAOXBO-

CTbIX OAEHEN. B HOCTHOCTH, OHM MbITAKOTCSI OBHAPYXXMTb AHOMAAbHbIE MPUOHHbLIE 6EAKM. B 06pa3LIEe MO3rOBOM TKOHM YHEPHOXBOCTOIO OAE-

H$1 TOKOM 6EAOK BbIAEAEH KPACHBIM LBETOM (CM. MUKPODOTOrpAGUIO CrpaBA).

lfeorpadusa annsootmun

B CIITIA u KaHajze OJIEHEH U JIOCEH CO-
JIEPXKAT U PA3BOAAT NPUMEPHO 11 ThIC.
depmMepCcKUx XO3g91UCcTB. IlepBbi Cry-
9al BO3HUKHOBEHUA XHDB y JKUBOTHOTO
¢ (bepMBbI 6bUT 3APETUCTPUPOBAH B 1996 T
K 2001 r. coobienust o 60/1€3HU TTOCTY-
e yike ¢ 20 panyo B 6 mrratax CIIA
U B OJJHOI KaHAJICKOH IPOBUHIIMU. B pe-
3YJIBTATE PAJAMKAIbHBIX MEp (YHHUYTOXE-
HUSI KMBOTHBIX) CHTYyaIlsl ObUIA B3SIT4
1071 KOHTPOJIb.

TeM HE MEHeEE TPAHCIIOPTUPOBKA HMH-
(PULIMPOBAHHBIX OJIEHEN MOIJIA IPUBEC-
TH K 3APKEHUIO IMKUX TOITY/IALNN 3TUX
JKMBOTHBIX KaK B 3TUX IITATAX, TAK U 32
UX NpeAeaMu (HAIIpHUMED, 3aPaKEHUIO
OEIOXBOCTBIX OJIEHEN B BUCKOHCHHCKOI

30HE JIMKBUJALNH ). HEeM3BeCTHO, OJTHAKO,
KOI'J]Ja ¥ KaKUM OOpPa30M YE€PHOXBOCTBIE
OJIEHH MOIJIA 34Pa3uTh OEJIOXBOCTBIX —
CaMbIX MHOT'OYHMCJIEHHBIX OJIeHEH Ha Bo-
croke CIIA. «K TOMy BpeEMEHH, KaK ITH
(paKThI BCIUIBIIA HA TIOBEPXHOCTb, — T'O-
BOpUT Musuiep, — 60J1€3Hb, BO3MOXHO,
CHJIENIA TAM YXKE JECATWIETHAMU. TaKk uTO
OIVIBSIABIBATHCS HA34/T U TIBITATHCS BOCCO3-
AaTh HUCTHUHHBIM XOJI COOBITUM — JIEJIO
Oe3HaIeKHOE». Vicxozs 3 ypoBHS 3200-
JIEBAEMOCTH OJIEHEM B BUCKOHCHHCKON
30HE JIMKBU/IAITUU (OKOJIO 2%) U NPEJ-
CKA3aHUI 3MHJIEMHUOIIOTOB, Muuiep 1o-
JIATAET, YTO 6OE3Hb ITOSBIUIACH TAM B HA-
gane 1990-x rt.

OmnpiT ndyueHus XMb B BuckoHcune
MOJKET MNPUTOJUTHCSI BCEM YUYEHBIM,

3aHUMAIOIMIKMCS TIPUOHOBBIMU OOJIE3HSI-
MH. «[JTaBHOE — BBIIBUTH OYar 3a00seBa-
HHUSl U YHUYTOXKUTh B 9TOH OOJIACTH BCEX
SKMBOTHBIX», — TOBOPUT YWIbsIMC. B Buc-
KOHCHHE BITOJTHE BO3MOKHO OBICTPOE Pac-
npocrpanenve XMb: Ha 1oro-zamnaze mra-
T4 TUIOTHOCTD TIOMYJBIIIUM OJIEHEIH OYEHb
BbICOKa — 50—100 oneHert Ha 2,5 KB. KM,
410 B 10 pa3 60J1b111€ COOTBETCTBYIOLIETO
MIOKA3aTENsI B SHAEMHUYECKON O6JIACTH
BOKPYT CTaHIIUN B PyTXmIICE. «A MOXHO
1 BOOOIIIE HUYETO HE JIENATh, — TOBOPUT
YUnpamc U TyT K€ JOOaBIIeT: — 3HAETE,
PaHO WM TO3AHO CUTYALMsI BCE PaBHO
cama CTabHIN3UPYETCS>.

K KOHITy MapTa BUCKOHCHHCKHE OXOT-
HHKM OTCTPEININ 9 287 OJIEHEN, 9TO CO-
KPATHIO UX OCEHHIOIO ITOMY/LILUIO HA 25%, )
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OB6e3rAaBAEHHbIE TyLLUM OAEHEN, OTCTPEAEHHBIX B BUCKOHCUHCKOW «30HE AUKBUAOLIMM» B
MPMOHOB MX AOCTOBASIAM HA TOY30BUKAX K MECTY COKUTAHUS.

MapTe 2003 . AAS MOAHOMO PA3PYLLEHMS]

HO OTHIONb HEe UCKOpeHuo XUb. A 3Ha-
YUT, MACCOBBIN OTCTPEJ ;KUBOTHBIX CKO-
pee Bcero 6yeT PO/IO/IKEH.

XpOoHnyeckoe usHypeHue

N OA€HUHA

Hewnssectno, moxer mu XHMb nopaxkarb
mozier. B oHOM M3 1a00PaTOPHBIX UC-
CJIEIOBAHMIT YYEHbIE CMEMIAIN ITPHUOHBI,
OTBETCTBEHHBIE 32 XM B, C HOpMAJIbHBIMU

MPUOHHBIMU O€JIKAMU OJIEHEH, JIIO/IEH,
oBel, U KOpOB. XMB-IpHUOHBI C TPyAOM
TPaHC(POPMUPOBAIA HOPMAJIbHBIE YEJIO-
Beueckue PrP B aHOMasbHBIE — N3MEHE-
HHE CTPYKTYPBI IIPETEPNEBAIO HE Horee
7% 6enka. C gpyrou cropoHsl, XMb-npu-
OHBI Npe06pa3oBbiBAIN PrP uenoseka
C TAKOM k€ 3(P(PEKTUBHOCTBHIO, YTO U IIPU-
OHBI, OTBETCTBEHHBIE 32 pa3zsurne I'D/IC.
A mnockonbky I'DJIC 3apaxaer moje,

TAKYIO K€ OINACHOCTb MOXKET IPEJCTAB-
e 1 XUB. BripoueM, ross/iuHy JIIOAU
€IAT TOPA30 Yalle, YEM OJIEHUHY, TAK
4TO YIpO3a OOIIECTBEHHOMY 30POBbBIO
co croponbl XU/I HEM3MEPHUMO MEHBIIIE.

YTOOBI BBIICHUTD, ITOpaxaeT 1 XUb
JIIOJEH, COTPYAHHUKH LIEHTPOB MO KOHT-
pOMIO U NPEAYNPEXRIECHUIO 3200J1€BA-
HUHA H3Yy4UId OOCTOATENBCTBA CMEPTU
TpeX IOHOIIEH, YIIOTPEOIABIINX B ITHILLY

26 B Mupe Hayku

GEHTAGPb 2003

DAVID NEVALA



JKOnorus

OJIEHMHY U CKOHuYaBIIMXCsA OT BKS. Bee
onu 6puM He crapie 30 set, a BKA B Ta-
KOM BO3PACTE OTMEYAETCA KPAUHE PEAKO.
IlepBO¥1 KEPTBOI CTAN 28-JIETHUM KacC-
cup U3 mrara MaH, ymepmmii B 1997 r;
OJIEHUHY U JIOCATHHY OH €JI DEOEHKOM.
Bropemm B 1999 1. ymep 30-1eTHMIT IPO-
Jasen, U3 mrara lOTa, peryisipHo oxo-
THBIIUHCS HA OJIEHEN Ha4YMHasA ¢ 1985 1.
TpeTuii noCTpafaBIIUi — 27-JI€THHAN BO-
JUTEb I'PY30BHMKA M3 OKIAXOMBI, CKOH-
yasmuiica B 2000 1;; OJIEHMHY OH €J1, 11O
MEHBIIEN Mepe, pa3 B roj. Mccnegosanne

1IEHTPA 32060JIEBAHUI )KMBOTHBIX B AMe-
ce, mMTaT ANOBA, BBEJI CYCIIEH3UN MO3IO-
BOHM TKAHH, MOJIyYEHHBIE OT OOJIbHBIX
XHbB 49epHOXBOCTBIX OJIEHEH, B I'OJOB-
HOM MO3r' 13 OBIUKOB a6€PHUH-AHIYC-
CKOM TIOPO/ibL. [IBOE KMBOTHBIX 3a60J1€-
o XMB 4gepe3 jaBa roma  mocue
3aPKEHUH, TPOE APYTUX — CIYCTA 5 JIET.
B nHos16pe 2002 1. y4€HBI NPHUCTYIINI
K HOBOI CEPUN IKCIIEPUMEHTOB, HA CEH
pa3 C MCIOIb30BAHUEM CYCIIEH3UH MO3-
TOBOM TKaHMU, ITOJYYEHHOH OT OOJIbHBIX

XHWB 6e10XBOCTBIX OJICHE.

XpoHuyecKas U3Hypsomas 60/1e3Hb
HE NPUYMHWIA OK4 HMKAKOI'O BpEAa
AMEPUKAHCKOMY JIOMAIIHEMY CKOTY.
K coxxalleHHIO, 3TOro CKa3aTb HEJIb3sd
B OTHOIIIEHHHU JPYI'MX JKUBOTHBIX. Korga
B JIECY YMHUPAET 6OJILHOMN OJIEHb, €EI0 OC-
TAHKAMH KOPMATCA MHOTI'OYUCIEHHbIE
KOHMOTBI, PBICH U MPOYHE INALAIBIIUKH.
Kpowme Toro, B KIMHU4YeCKOH (haze 3a60-
JIEBAHUSA MU3PAIHO OCIA0EBIIME KHUBOT-
HBIE CTAHOBSITCS JIETKOM JOOBIYEH XUIIl-
HHUKOB. B ommume or npejcraBuresnei
CEMEHNCTBA IICOBBIX, KOUIKH HE 06/1aa10T

HavGoree DPPEKTUBHOE CPEACTBO AAS MOUOCTAHOBKY
PACMPOCTPAHEHWS CMEPTEABHO OMACHOM GOAE3HM OAEHEel —

MACCOBOE€ YHNHTOXKEHUNE o511 »IBOTHBIX.

TKaHer 1037 oseneit u j0cen, oTcTpe-
JIEHHBIX BO BPEMsA OXOTHHYLEI'O CE30HA
B 1999 . B TEX K€ PETHOHAX, I7I€ OBLIO
JIOOBITO MSICO, KOTOPOE NOTPEOIANIN
sxkeprBbl BKA, He BeraBrno XMbB HU B Of1-
HOM C/Iy4dde. A B I'OJIOBHOM MO3I€ IIO-
CTPa/IaBIIMX HE ObUIO OOHAPYKEHO Ka-
KHUX-THOO MOPAKEHNN WINM U3MEHEHUH,
XAPAKTEPHBIX I 4YEJIOBEYECKUX IPH-
OHOBBIX 3200JIEBAHUI.

OJHAKO JenaTh OKOHYATE/IbHBIE BbI-
BOABI O TOM, 4TO XHb He npeacrasnaer
HHKAKOU OIACHOCTHU IS JIIOJIEH, IBHO
NPEXAEBPEMEHHO. [IPOJOIDKHUTENBHOCTD
MHKYOALIMOHHOI'O II€EPUO/IA IIPUOHOBBIX
3a6osieBanuii gocturaet 40 er, a 3aMeT-
HOe pacnpocrpanenue XMUb ormevaerca
TOJIBKO B IIOCJIEJHEE AECATUIETHE. YUH-
TBIBASL 9TO OOCTOATENBCTBO, 4 TAKKE TOT
(HaxT, 4TO NPHOHOBBIE OOJEZHU MOTYT
3apakaTh U JIOJEH, yY€HbIE IPEAOCTEPE-
raloT HACEJIEHHE OT NOTPEGIEHU PO-
JIYKTOB, KOTOPBIE MOTYT COJEPKATD MSACO
JKUBOTHBIX C IIPU3HAKAMM I'yOUaTON DH-
HedaaonaTum.

Kpome Toro, nccie1oBaTe I nbITaloT-
€A BBIICHUTD, nIpeacTasndger mu XUb yr-
PO3y I JOMAIIHETO CKOTA. AMHp Xa-
mMup (Amir Hamir) n3 HamuonanbHOTO

BripouewM, 3apaskeHus1 6bIKOB U KOPOB
XHD B €CTECTBEHHBIX YCIOBUAX HE OTME-
YaJI0Ch. YWIbAMC YCTAHOBHIIA, YTO KOPO-
BBI, KOTOPBIE BOT YKe OoJsiee 5 JIeT cojep-
JKATCA B TECHOM KOHTAKTE C OOJIbHBIMHU
JKUBOTHBIMH, OCTAIOTCA 3JJOPOBBIMHU U 1O
cert ieHb. [Toka He O6GHAPYKEHBI IPHU3HA-
KH IIPHOHOBBIX 3A00JIEBAHNH 1 Y OBIKOB,
COJIEPKAIIMXCA B 3aIOHAX, IZIE€ JIEeXKaT
pasiaralomuecs TyIIW OJIEHEH, yMep-
mux oT XKMB. YIIbAMC NBITACTCA TAKKE
BBIICHUTD, BO3MOYKHO JIU 3aPA’KEHHE K-
BOTHBIX 4Yepe3 MHPULIUPOBAHHOE MACO.
C 31011 1enbio B HOos6pe 2001 1 oHa Ha-
4Jaj1d CKAPMJIMBATD TEJIATAM TKAHb I'OJIOB-
HOI'O MO3rd OOJIbHBIX OJIEHEW. B cBA3M
C JVIATEIbHBIM MHKYOALIMOHHBIM IIEPHO-
JIOM IPHMOHOBBIX 3460JIEBAHNN HA 3aBEP-
LIEHUE ITUX SKCIIEPUMEHTOB YHJIET elie
HECKOJIBKO JIET.

OB ABTOPE:

HPUPOJHON HEBOCIPHUHUMUYMUBOCTBIO K
IIPHUOHOBBIM 3aboseBaHusAM. CerojHs
YYEHBIE U3Y4YaIOT BO3MOKHOCTD 3apaKe-
Husa XUb mmym.

Hanbonee neHCTBEHHOE CPEJCTBO
MPEKPALIEHUS WIH XOTS OBl IPUOCTA-
HOBKHM PACHPOCTPAHEHUS CMEPTEIBHO
OIMACHOM O60JIE3HU OJIEHEN — MAaCCOBOE
YHHUYTOKEHUE ITHUX )KUBOTHBIX. MOXXHO
HAaJIEAThCS, YTO, KOTJ]A AITU300TUs TIpe-
KPATUTCS, B AMEPUKAHCKHUX JIECAX OCTa-
HYTCA OJIEHW, PE3UCTEHTHbIE K XUD.
Beap 001a210T K€ HEBOCIPUUMUYHBO-
CTBIO K CKPENMU HEKOTOPBIE JIMHUHU
oBell. OJJHAKO YYE€HBIE CUHTAIOT, YTO
cpenn 6€0XBOCTBIX M YEPHOXBOCTBIX
OJIEHEW TAKUX KUBOTHBIX HET. Kak HU
T'OPBKO, HO CITACTH AMEPHUKAHCKUX OJIe-
HEM MOJXET TOJIbKO WX MaCCOBOE HC-
Tpebnenue. M

®Duamn 9m (Philip Yam) — pe AGKTOp pa3AeAa HOBOCTeW Scientific American. 31a CTATbS
HANMCAHA MO MATEPUAAOM ero KHurn The Pathological Protein: Mad Cow, Chromnic
Wasting And Other Deadly Prion Diseases. Copernicus Books, 2003. («[1aTOAOrMHYeCKUi
6eA0K: KOPOBbE BELLEHCTBO, XPOHNYECKOE N3HYPEHNED).
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NBOHHOH CAHPATH

50-netHn FOOVIAEN BaskHeiLero
cobbitg B uctopun [ EHETIKIA

IHTEPBLIO C AKAAEMMKOM
PAH 1 PACXH
E. A. CBEPAANOBBLIM



MIKE MEDICINE HORSE Hybrid Medical Animation

HBUNER

B ncTopyum HAyKA CIIydaioTCsl OTKPBITHA,
OIpEAEIAIOIIME LENYIO MOXY JaTbHEN-
HMIMX UCCJIEJOBAHUM, TOJHUMAIOIIHUE 00-
HMIMPHBIA TUIACT KaK CEPbE3HBIX pa3pa-
OOTOK, TaK M HE MEHEE CEPbE3HBIX
3K3UCTEHUIHMAIBHBIX MpPO6iaeM. Takum
3HAKOBBIM COOBITHEM CTAJIO OTKPBITHE
B 1953 1. nBOMHOM crimpanu JHK, o3Ha-
MEHOBABILIEE HOBYIO 3Dy HAYKH.

Kro MbI M1 OTKYy/12? COTBOPEHBI JIH IO 06~
pasy ¥ Nof06MIO BoKbeMy WIH IPOU3OIII-
JIA B IIPOLIECCE 3BOJIOLMHU IyTEM €CTECT-
BEHHOIO OTOOpa? KakoBBI B3aMMOCBS3H
4YEJIOBEKA C OKPY/KAIOIMM MUPOM? SIBJIs-
€TCS JIM YEJIOBEK LIAPEM IMPUPOIBLI WIA
CTOMT B OJHOM Py C IPYTHMU JKUBOTHBI-
MU, CyLIIECTBEHHO HE OTINYASCh OT HUX?

O6 3TOM U O MHOT'OM JIPYT'OM MBI Oece-
nyem ¢ Eprenuem [lasuynosuuem Ceep-
0BBIM, akagemMukomM PAH m PACXH,
JUPEKTOPOM MHCTUTYTA MOJIEKYIAPHON
reHeTukd PAH u 3aseayromum ygabopa-
TOPUEN CTPYKTYPHI U (PYHKIIMH YesIOBE-
Ka MTHCTHUTYTa 6MOOPTIaHUYECKON XUMUH
uM. M.M.lllemsaknHa u FO.A OBUMHHHKO-
Ba PAH.

— Eezenuii /lasuoosuy, 6ce it Op2anus-
Mot umerom JJTHK?

— JHK ects y BCero xuBoro. Hekoropnie
BUPYCHI (KOTOPBIE, BIIPOYEM, ABJIAIOTCA
HE KMBBIMH CYIIECTBAMH, 4 KOMIIJIEKCOM
OYEHb CJIOKHBIX MOJIEKYJ, KOTOPBIE Ha-
YUHAIOT <KUTb> TOJIbKO IOIAAasd B XKH-
BYIO KJIETKY) MUMEIOT BMeCcTO Hee PHK —
JPYroii BAPUAHT CAMOBOCHPOU3BOJS-
LIEHCS TEHETUYECKON MOJIEKYJIBL TaKOB,
HAIIpUMED, BUPYC aTHUIIMYHOM ITHEBMO-
HUU (CM. )XKypHaI «B Mupe Hayku» Ne8
«O4eBUIHOE-HEBEPOATHOE; ATHUIIMYHAA
ITHEBMOHUS»).

— Bcezoa au cnupans umeen 060LiHy1I0
cmpykmypy?

— ECTb BUPYCBI, KOTOPBIE COAEPKAT OfU-
Hapnyio [JHK, KoTtopas 3areM BCe paBHO
MEPEXOAUT B JIBOMHYIO. T.€. ABOMHOM
NPUHLUI BCETJA OCYIIECTBJIAETCA Ha
TOU WJIX UHOU CTAJIUU.

— Ymo npoxy cogpemerrom)y oovieame-
s1r0 om JIHK?

— C MOMEHTA OTKPBITHS JJBOHHON CIIHpa-
JIA 1 IO CEH JIEHb, OCOOEHHO MOCJIE PaC-
MMU(MPOBKA T'€HOMA YEJIOBEKA, HAy4YHBIE
HU3BICKAHMA IIPUHOCAT 3HAYUTEIbHbIE ITPA-
KTUYECKHE PE3Y/IBTAThL JJI1 yeoBedecTBa

B LIEJIOM — 3TO JIEKAPCTBA U BAKLIMHBI HO-
BOI'O TIOKOJIEHHS, HEOOBIYAHO 3(dek-
TUBHBIE METOIbI JAUATHOCTUKA W TPAHC-
T€HHBbIE PACTEHHUA U JKHUBOTHBIE KaK
CPEICTBO MHTEHCHU(PUKALUHN CEJILCKOTO
XO3ANCTBA.

— Tparnczernnvie npooyKmol 6bL3616aI0M
Y bonvbuuHCcmea J1ooett onpeoenerHble
ONAceHUA..

— MOXHO CIIODHUTB O TOM, HACKOJIBKO
OHU ONACHBI, HO 3TO CBEPIIMUBIIMUICA
(dAKT, HE 3aBUCAIIMI OT HALIETO IIPELY-
oexaeHns. PU3UKH, HAIIPUMED, CUYUTA-
IOT, 4TO, KaK Obl MBI HU OTHOCHJIACH
K AJEPHON 3HEPI'HMU, ITO IHEPreTHKA
Oyaymero, 6€3 KOTOpPOro JalbHENIIee
pa3sBUTHE HEBO3MOXKHO. To ke camoe
MOJKHO CKA43aTb O TPAHCI'€HHBIX paCTe-
HHUAX M KUBOTHBIX — 3TO Halle Oy/yIee.
Eme Tomac P. Maneryc — aHIVIMHUCKAH
CBAIIEHHUK, SKOHOMHMCT M MATEMATHK
(1766—1834 IT)) — MOJICYUTAIL, UTO YEIIO-
BEYECTBO PACTET B I'€OMETPUYECKOU
MPOI'PECCUH, 4 MPOU3BOACTBO IPOIYK-
TOB IIUTAHUA — B ApUPMETHIECKOI, CIIe-
JIOBATEJIBHO, IEPEHACENEHUE U KOH-
(PIIUKT MEX/TYy TOTPEOHOCTSIMH YEJIOBEKA
U BO3MOMKHOCTSIMU 3€EMJIA HEU3OEKEH.
BoJiee TOro, OH yXKe CyleCTBYET: OI'POM-
HOE KOJIMYECTBO JIIOJEN KHUBET BIIPOI'O-
JIO[Ib, U, YTOOBI UX HAKOPMUTh, HEOOXO-
JUM4  HMHTEHCU(PUKALMUA CEIbCKOT'O
XO3AUCTBA. [IpryeM pedb UIET HE TOJIb-
KO O TPAaHCTE€HHBIX PACTEHHAX, HO U O
CO3/JaHHUHU CT4]] KJIOHMPOBAHHBIX JKMBOT-
HBIX C BHECEHHBIMU I'€HETUYECKUMH H3-
MEHEHUAMH, NOBBIIAIOMKUMH UX XO3d9H-
CTBEHHYIO LIEHHOCTb.

— KaxogbL nepcrnexmuss. mepanui Ho6o-
20 NOKONIeHUA?

— [eHHasa win KIETOYHAs TePaIys OCHO-
B4H4 Ha [IPEBPAIIECHUH CTBOJIOBBIX KJIETOK
B JTIOOBIE JIPYyIHe HEOOXOIMMBbIE JUIsI Opra-
HU3MA KIETKHA. CTBOJIOBBIMM Ha3bIBAIOT
«pOJOHAYAIbHBIE> KJIETKH, BXOJALIHAE
B COCTAB MOCTOSIHHO OOHOBJ/IAIOIINXCA
TKAaHEN MJIEKOIIUTAIONNX, CIOCOOHbIE
PA3BUBATBCA B PA3JIMYHBIX HAIPABICHUAX
U 00ECTIEYHBAIOIME BOCCTAHOBIEHUE TKA-
HHU IPH THOEIN YaCTU €€ KIETOK. Takne
KJIETKH MOYKHO MCIOJIb30BATh IS Jiede-
HUSA, JOIYCTHM, JAA0€Ta, NOACAKUBAA
OOJIbHBIM IPOU3BOAIIME UHCY/INH KJIETKA
MOPKETYAOYHON Kese3bl. CTPafaiomum

601€3HbI0 [ TapKMHCOHA MOYKHO BXXUBJIATD
KJIETKM HEPBHOU CHUCTEMBIL [71aBHOE —
MOYKHO HMCITIOJIb30BATDb CTBOJIOBBIE KIIETKU
€aMOro 60JILHOTO, BBOJUTh B HUX HOBYIO
TF€HETUYECKYIO MH(MOPMALMIO U TAKUM
0OpPa30M NPEBPAATD X B T€ KIETKU, KO-
TOPBIE Y YEJIOBEKA TOBPEKIEHBL DTO IO3-
BOJIIET M30€KATh KOH(IMKTA C UMMYH-
HOHM CUCTEMOM, TOCKOJBKY OPraHU3M
IIOJTy49d€T CBOU COOCTBEHHBIE KIIETKU U HE
OTTOPIA€T MX, KAK CIy4deTcs IPH Iepe-
Ca/IKE OPI'aHOB.

— I10000HbLe OnepariiL Yice PoBOOSIMCA?
— IIoKa 3TO TOJNBKO Pa3pabOTKH, HMEIO-
M€, OJHAKO, PEANbHYIO INEPCIEKTHBY.
B 6yayiieM, BEPOATHO, IPU POXKICHUU
YEJI0BEKA MOYKHO OyZIET BBIJE/IATD ONpe-
JENEHHOE KOJIHUYECTBO €ro CTBOJIOBBIX
KJIETOK U COXPAHATD UX JIJIS TOT'O, YTOObI
B CIydde HEOOXOAMMOCTH IPEBPALIATH
B JIIOOBIE HEOOXO/UMBIE KJIETKH: HEPB-
HbIE, KJIETKA MO3T'd, KOXKH, IIEYEHU U T.[I.
— Paccraxcume, noxcanyticma, o padome
Baweti nabopamopuu  cmpyxmypoL
U PyHKUULl 2e106 UeN06eKd.

— B xavecTBe IprMepa MOKHO IMTPUBECTU
HAIIX UCCJIEJOBAHNSA 1O BBIIEJIEHUIO I'€Ha
UHTEPPEPOHA YETOBEKA. DTOT T'€H IPO-
IrpaMMHpPYET CHUHTE3 HHTePpdEPOHA, KO-
TOPBIH B HAYa1€ 1980-X IT. CYNUTAIICS YHU-
BEPCAJIBHBIM CPEJCTBOM, C IOMOIIBIO
KOTOPOI'O MOYKHO JIEYHUTb BCE BUPYCHBIE
3a60/1EBAHNSA, PACCEAHHBIN CKJIEPO3 U J1A-
JKe pak. TIpOrHo3bl OTHOCUTENBLHO YHH-
BEPCATIBHOCTU HE ITOATBEPAWINCD, OJHA-
KO B HEKOTODBIX CJIy4adX IIpenapar
OKa3aJICs1 OY€HDb A(PPEKTUBHBIM. B T€E ro-
JbI PO UHTEP(MEPOH 3HAINA OYEHD MAJIO,
€I'0 BBIIE/IAUIA U3 KPOBU, H, 10 ITOZICYETAM,
VLA TOTO, YTOOBI IOJIYyYUTh JOCTATOYHOE
€0 KOJIMYECTBO Y11 UCCIIEAOBAHUI U JIIA
MEJULIMHCKUX HYK/, IPUIJIOCHh ObI B3Th
BCIO KPOBb BCETO 4esioBedecTBad. Kakum
JKE 006pa30oM MOJy4YUTh HHTEP(EPOH?
Pa3BuBaBIIAACA T'€HHAA UIDKEHEPHsA, OC-
HOBaHHas Ha padore ¢ JHK, nossonnia
pemunTh AaHHbIM Bonpoc: u3 JHK gemno-
BEKA BBIIE/IAICA HEOOXOAUMBIN I'€H, KO-
TOPBIA 34TEM BBOAWICA B OAKTEPUAIIb-
HYIO KJIETKY, HAIIpUMEP B KHIIEYHYIO
ITAJIOUKY, I/I€ OH HA4YMHAJI PA60TATh TAK
JK€, KaK B 4YE€JOBEYECKOM OPIraHH3ME,
IIPOM3BOJA TOT K€ NPOIAYKT — B JAHHOM

cJIydae HHTepQEpOH.
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Taxyum 06pa30M, BBE/SI I'€H UEJIOBEKA B
KMIIEYHYIO MMAJIOYKY U 34CTABUB €€ IIPO-
MU3BO/INTH UHTEP(PEPOH, MBI N30ABHUIHCH
oT JeULMTA JAHHOI'O BEMECTBA — HbIHE
OH IIPOU3BOAUTCA HA MUKPOOHOIOTHYE-
CKHMX 34BOJIAX, I7IE B O'POMHBIX EMKOCTSIX
pacTyT 6aKTEPHU U BBIEIAIOT HHTEPdE-
pon. Cietyst JAaHHOMY IIPUHLIMAITY, MOKHO
BBECTU HEOOXOJMUMBII I'€H, JOMYyCTUM, B
KOPOBY, KOTOPast OyZIET BBIIEIATD B MOJIO-
KO HEKHH LEHHBIN ITPOAYKT, KOTOPHII HE-
BO3MOKHO ITOJTyYUTh UHBIM ITyTEM.

Hanpumep, riecapesndy AJIEKCero, CTpa-
JlaBimeMy remMowinert A, HeOOXOJUMO
OBLIO BEIIECTBO, HA3BIBAEMOE (PAKTOP-8
CBEPTBHIBAEMOCTH KPOBHU, HO B T€ BpEMEHA
OH 6bU1 HensBeCcTeH. Ceryac ero MOXHO
MOJIy4aTh BBIIIEYTIOMSAHYTBIM CIIOCOOOM,

BBIIIOJIHATH CBOU (PYHKIIUM B JIIOOOM
JIPYTOM >KMBOM OPI'aHU3ME, OY/Ib TO OAK-
TePH, IPOAOKU, JKUBOTHOE.

— BO3MOXNCHO N1t ¢ NOMOULBIO B030eLiCh-
eus na JJHK neuums par?

— Pax — ouens TpyaHas 601e3Hb. [ToMrumo
TOI'O, YTO CYHIECTBYET OKOJIO CTd OCHOB-
HBIX €O BHJIOB, Y KOKIOIO YEIOBEKA OH
IIPOTEKAET MO-CBOEMY. IToaTOMYy YHHUBED-
CaJIbHBIX CPEJCTB TEPAIINU TI0KA HET. Bee
3200s1€BaHMs (HE TOJIBKO PaK) ObUIO OBl
HEIUIOXO JIEYUTb MHAUBUYAJILHO, KaK B
CBOE BPEMS NBITAIUCDH AE/IATh 3EMCKUE
Bpa4M, HO y HMX HE ObUIO I 3TOI'O
cpeacts. Ceryac YHUKAIbHBIE BO3MOKHO-
CTH €CJIU €1E HE CYILECTBYIOT, TO YKE O4e-
BUJHDBI, T€HHAS TEPAIMA CTA/IA PEAILHBIM
IyTEM K MHIWUBUAYAJBHOMY HOAXOZMY.

CTPYKTypa T€HOMA YEJIOBEKA, UCCIIC/IOBA-
TENN TOIYYWIN KOJOCCAIBHYIO HMH(POP-
MAITHIO, OTKPBIBAIONIYIO MIMPOKHE BO3-
MOYKHOCTH.

— BO3MOINCHA il 2eHemMUMeCKdsl OUAZHO-
cmuxa?

— JlonyCctuM, TIPH POKICHUHM YEIOBEKA
MOKHO BBIJICJIUTH €I'O T'€HbI, HAHECTH Ha
IUIACTHUHY, 4 IIOTOM, IIO MEPE POCTA, 6PaTh
KPOBb H, UCIIOb3Ysl COXPAHCHHBIC I'CHBI,
JIMArHOCTHPOBATH 3260JICBAHUSA HA PaH-
HeM craguu. Takor MeToj J1an O6bl BO3-
MOXKHOCTBh OOCJIEZIOBATD IE/IYIO ITOIYIIA-
LTHIO, BBIABUTDH MPEAPACIIONIOKEHHOCTD
K TEM WIN UHBIM HEIYr'dM HAa OCHOBE CO-
BOKYITHOCTH JIAHHBIX O BCEX I'€HAX YEJIO-
BEYECTBA. MaCCHpPOBAHHASA TCHETHUYC-
CKast IMAarHOCTUKA /1a/1a 6bI BO3MOKHOCTD

HeAoBeyeCcKkn reH MOXKET YCrewHO BbINMOAHSITb CBOWU C])YHKLI,VII/I
B AHOOOM APRPYIOM >KMBOM OPIraHn3Me

BBOJIA COOTBETCTBYIOLIMIL I'€H B OPTaHHU3M
KO3bI, KOTOPAs BBIIE/IAIA ObI €TI0 B MOJIOKO.
Torpa 6BUIO OBI JJOCTATOYHO OYEHb HE-
OOJIBITIOTO CTA/A, YTOOBI OOECIICUYNTD CIa-
CUTEbHBIM JIEKAPCTBOM BCEX JKEPTB «LIAP-
CKOM 6o0se3Hu». Ecim Obl MOJOOHBIE
TEXHOJIOTHH CYILIECTBOBAIM Ha 3ape XX
BEK4, HECYACTHBIN LIeCAPEBUY HE MYYUJICA
OBI, TOI/1a, BEPOSITHO, HE NTOSIBUIICS ObI Pac-
IyTHH, W, KTO 3HAET, BO3MOKHO, UCTOPUA
ToMIA OBl IO UHOMY ITyTH...

OTH NPUMEPBI HAIVIAAHO JEMOHCTPH-
pyoT noreHuuan uccneaosanun JHK.
MO’KHO HOYYUTB OOJIBIION CIIEKTP PEry-
JIATOPOB AKTUBHOCTH YEJIOBEYECKOT'O TENIA
B OPraHU3ME JKUBOTHBIX WK OAKTEPHIL.

KcraTy cKka3atb, BOSMOXHOCTb BCTPA-
MBAHHUA I'€HOB M3 OJHOI'O OPraHHU3Ma
B JPYI'A€ U UX PpabOThl B HOBOM OPI'dHH3-
M€ MOXKHO CYMUTATh [JOKA34TEIbCTBOM
€JMHCTBA BCETO KMBOIo Ha 3emye. Ecmm
OBl YEJIOBEK ObLI CYHIECTBOM YHUKAJIb-
HBIM, PE3KO OTIMYAIOMMMCA OT JPYrux
oburarenenl IJIAHETDI, €r0 I'€Hbl TOXE
ObUIN Obl YHUKAJIBHBIMU U HE BOCIIPHUHH-
MQJIUCh Obl IDYTUMH OpraHusmMamu. Oji-
HAKO YEJIOBEYECKUIT I'€H MOKET YCIIEITHO

OCOGEHHOCTD PaKa B TOM, YTO PAKOBBIE
KJIETKH IUIOXO PACHO3HAIOTCA OPIaHM3-
MOM, ITOCKOJIBKY SIBJIAIOTCA HE MTHOPOZHbI-
MU, 2 COOCTBEHHBIMH IIEPEPOJMBIINMUCA
KIeTKaMu. Kpome Toro, Ha onpeiesieHHOM
CTaM OHU HAYUHAIOT YTHETATh UMMYH-
HYIO CUCTEMY. [lJ1g1 JledeHns paKa C IIOMO-
LIbIO T€HHOM TEPANMH HEOOXOAUMO BbI-
JIENIATHh OOJBbHBIE KIETKH, BBECTUM B HUX
HEKWN T'€H, KOTOPBIA ITO3BOJIUT MMMYH-
HOU CUCTEME PACIIO3HATD X, 4 34TEM BHE-
JIpUTh OOPATHO B OPraHHU3M OOJIBHOTO.
VIMMYHHA51 CUCTEMA PEATUPYET HA «JyKa-
KOB», BKIIIOYA€TCA — U OIyXOJIb HAYMHAET
paccaceiBaThCA. Ha JKUBOTHBIX IIOJOOHbBIE
OIIBITHI JIAIOT TOJIOKHUTEIBHbIE PE3YIIBIa-
TbI, OJHAKO 10 PEILHOIO JIEYEHUS JIO-
e, OYEBU/IHO, €Ie Aaneko. ITomo6Hbe
HUCCIIEAOBAHNA JIOITYCKAETCA IIPOBOAUTD
(1axe Ha TOOPOBOJIBIIAX) TOJIBKO HA TTO3/-
Hell CcTaguu 3200JIEBAHUA, KOIZld BECh
OPIraHM3M IIPOHH3AH METACTA3dAMH, B TO
BpEMSI KaK JII00as1 Tepanusi Hauobosee ag-
(peKTHBHA HA paHHUX dTanax. Ho ecm 6vl
He JIHK 1 CBSI3aHHBIE C HEW TEXHOJIOTHH,
YYEHBIE U JIyMaTh HE MOIVIA 6Bl O TTO00-
HBIX NIogxoAax. Korga 6bu1a ycraHosneHa

omnpeJenaTb He OOJIEe3Hb, 4 €€ BEPOST-
HOCTD, M 3dPAHEE OCYIIECTBIATL ITPOQH-
JIAKTHKY. YoKE CEryac MOSBIIIOTCS 6€30-
ITACHBIE BAKIUHBI HOBOI'O IOKOJIEHHA,
O00JIaAAI0IINUE MHUPOKUM CIIEKTPOM €K~
CTBUA. [eHeTHYeCKniA ITOAXO0, OTKPBIBAET
HIMPOKUE BO3MOKHOCTH I JIMATHOCTH-
Ku. Ecin 6b1 aTUIIMYHASA ITHEBMOHMA BO3-
HuKIa 50 €T HA33[], €€ COWIN OBl I'PHII-
IIOM C OCJIOXHEHUAMHU. bmarogapsa
AHAIM3Y T€EHETUYECKOI'O MaTepUasia OblIa
omnpejeneHa nIpupoaa sBupyca. Eme He
yMes JIEYUTb, MEJUKU HUMEIOT BO3MOXK-
HOCTB IO KPpAarHEN MEPE NPUHUMATD 3ITH-
JIEMUOJIOTUYECKUE MEPBI U IIPEAOTBPA-
ATh PACIIPOCTPAHEHNE 3400JIEBAHMAL.

— Moxcrno au memoodamu pabomet
¢ JIHK ocyujecmansaimo nperamaiioryo
OUAHOCMuUKY?

— Koneyno. K coxaneHuio, Mbl €mie He
YMEEM JIEUUTb MHOIUE TSDKE/IbIE HACIE-
CTBEHHBIE 32060I€BAHMA, HO MOKEM BbISAB-
JIATD TIPEJPACIIONOKEHHOCTD K HUM U 3d-
paHee npeaynpexIaTh pogurenein. Kpome
TOT'O, CYIIECTBYIOT OTKJIOHEHUSA, TEPATUA
KOTOPBIX BO3MOKHA TOJBKO HAa CAMBIX
PaHHMX CTaIMAX. Tak, PEHWIKETOHYPHS —
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HAWIEJICTBEHHOE 3a00JIEBAHUE, KOTOPOE
JIMATHOCTUPYETCSE Y HOBOPOXK/IEHHBIX,
U3JIEYUBAETCS IVIABHBIM OOPA30M C ITOMO-
MIbIO CHEIUAILHOM ueThl. Ecium ke Mo-
MEHT VIYIIEH, Pa3BHBAIOTCS HEU3ICUHN-
MbIE YMCTBEHHBIE OTKJIIOHEHWSI 1 MHOTHE
JIPYI'Yi€ HEMPUSATHBIE CUMITTOMBL.

— Ymo marxoe KaoHuposamue ¢ mouxi
sperus /IHK?

— Tounyto konuio JHK KI1oHUpOBaTh HE-
BO3MOKHO. OHa 6bl1a OTOOPAHA TPUPO-
JION B KAYECTBE HAIIETO TEHETUYCCKOTO
MaTepUaId, B YaCTHOCTH, U3-34 CIIOCOO-
HOCTH TIOCTOSSHHO MEHSTHCSA. C OIHOM
CTOPOHBI, OHA CTAOMIBbHA — Oarogapsi
3TOMY JIETH MOXOXKH Ha POJUTENIEH, A C
JIDYTOM — HECTAOWIbHA, 4 IIOTOMY JIE€TU
TOJIBKO IIOXOKH, HO HE SBISIOTCS WX
TOYHOU KONUEN. FIMEHHO TaK IIIA 3BO-
monyst. byas IHK a6comoTHO cTabub-
Ha, )KUBbIE OPI'AaHU3MBI HE IIPETEPIIEBAIN
OBl HUKAKUX M3MCHEHUI, 1 HEKHUE MUK-
POOPTaHU3MBI, YTO OOUTAIN Ha 3eMIe
3,5—4 MJIpA. JIET HA33]], HUKOI/IA HE Pa3-
BWIHNCH OBl B 60JIEE CJIOJKHBIE CYIIECTBA.
— Te. oseuxa o He Oblia MOUHOLL KO-
nuell «UHAUANLHOLL> 0BLbL?

— Her, ux [IHK He naeHTu4HbL [1ossie-
Hue Jo/I BCKOJIBIXHYJIO OOIIECTBEH-
HOCTb, HO HUKTO HE 33/[yMJICSI HA/l TEM,
YTO KJIOHUPOBAHME B IIPUHIIUIIE HEBO3-
MOKHO. OJJHAKO €CTh U JIDYTUE ACIEKTHL
KJIOHHUPOBAHHBIE JKUBOTHBIE BCET/IA HE-
3/10POBBI U UMEIOT CEPBE3HBIE OTKIOHE-
Hus. Tak, [loum O4yeHb paHO Havala
CTPa/laTh CTAPYECKHUMHU 32060JE€BAHUSA-
MM, B YACTHOCTU apTpUTOM. ITpn 3TOoM
Mbl HHUKOI7IA HE Y3HAEM, HACKOJIBKO €€
MO3T' OTIUYAICI OT MO3Tra OOBIYHOI'O
SKUBOTHOTO.

— CKONLKO 6C€20 ObWIO KIOHUDPOBAHO
HCUBOMMBIX U KAKUX?

— COoTHH: OT MBIIIEN /IO KPOJIUKOB, KO3,
CBUHEI, KPYITHOT'O POraroro ckora. Ho
BO BCEX U3BECTHBIX MHE CIYYasiX )KMBOT-
HBIC WIMEJIU 3AMETHBIC OTKJIOHEHHS OT
HOPMBI — OXXKHPEHME, HE3IOPOBYIO MM-
MYHHYIO CHCTEMY, IIPEXKIEBPEMEHHOE
CTAPEHHE U HEOXKUJJAHHYIO CMEPTh.

— A om wezo ymepaa Jjonnu?

— OHa IpOXXWIA HIECTD JIET, CTPA/IAsl IIPO-
I'PECCUPYIOMUM 3200JIEBAHUEM JIETKHX,
APTPUTOM, OKHPEHUEM, HO OCTABAIACH
CIIOCOOHOM K Pa3MHOXKEHHIO. B KOHIlE

KOHLIOB Yy HEE PA3BWJICA PAK JIETKHX, U €€
BBIHYK/JIEHbI ObL/IA YCBIITUTD.

— BO3MONCHO 711t UCKYCCIMBEHHOe KOHC-
Dpyuposariue wenoserars

— HeBO3MOXXHO IIOIYyYUTh TOYHYIO MaT-
pHL1Ly TOrO, 4TO OBI BBI XOTEH, — JTHK Me-
HAETCA HENPEACKA3yeMO. MOKHO ITPOOOo-
BATb, HAIIPHUMED, KJIOHUPOBATD JIIOJEL, 00
3TOM MHOI'O T'OBOPAT. MOXKHO JaXKe Jy-
M4aTb O TOM, YTOObI BBOJUTD B KJIOHMPO-
BAHHBIE TICEBJIOKOIMH HOBBIE I'€HBI C PA3-
HBIMH LIEJIAMU, T.€. B ONPEJEIEHHOM
CMBICJIE KOHCTPYUPOBATD YeJIOBEKA. Bo-
MPOC, OAHAKO, B TOM, HACKOJIBKO KOHEY-
HBIN PE3YIBIAT OTIIMYACTCA OT BAIIEH 32-
JIYMKH. MOKHO <«3aKa3aTb» DHHIITEHHA,
a IIOJIy4UTCA CKOpEE BCErO UAUOT. B Ha-
IIEN YEPENTHON KOPOOKE COJEPKUTCSA
10" KIeTOK, HAXO/ISIINXCS B TOHYANIIIEH
B3aMMOCBA3W. Manenmee OTKIOHEHUE OT
CXEMBI YPEBATO HENPEICKAZYEMBIMU I10-
CJIEICTBUAMM.

— Pewum au JIHK eeuribie 601pocst weno-
geuecmed: Kmo mol i 0mi)oars

— Ha ocnose IHK MOXHO enaTh oTps-
calolmue 3aKmodeHusa. Hanpumep, o
MPOMCXOXKIEHUH YeJIOBEUECTBA U3 Ad-
PUKA U NOCIEYIOUIEM PACCENEHUH 10
MUDY, IIPUYEM MOKHO JaKE IIPUMEPHO
ONPENEINUTb CKOPOCTD, C KOTOPOU TIPO-
UCXOAWIA MUTPALUA. MOXHO onpeje-
JIATh, HACKOJIBKO OJIM3KU Pa3HbIE HAPO/I-
HOCTH, HACKOJIBKO POACTBEHHBI,
JIOIYCTHM, SIKyTbl U OAIIKUPBL DTHUM 3a-
HHUMA€TCA 3THOI'€HOMHUKA.

— Bosmoxcro s no JJHK onpeoenums -
UUOHAILHOCINL U POOCINBO?

— HanuoHasbHOCTB ITOKA CKOPEE HENb34,
4eM MOJKHO, XOTSI IIOZOOHBIE MONBITKH
NPEANPUHUMAIOTCA. A BOT POACTBO OIl-
peaenrTb MOKHO.

B a1oft obnmactu ectb Macca UHTEpEC-
HBIX OTKPBITHN. M31aBHa B THmm cyiecT-
BOBAJIA JIETEH/IA O TOM, YTO BBICIIAA KACTA,
OpaMUHBL, Oy/1TO OBl IPHIIUIA U3 EBPOIIBI 1
PE3KO OTIIMYAETCS OT JAPYIHX KacT. M mc-
careposanuA [JHK nogrsepaynm 3t1o. [Ipy-
TOM TIPUMEP — HUCTOPHA EBPEUCKOTO TIEP-
BOCBSIIEHCTBA: OKOJIO 3300 jeT Hasa,
COIVIACHO OMOJIEMCKON BEPCUH, ObUT yUpe-
JKIIEH CaH NEPBOCBAIICHHNKA. MM cTan Aa-
PpOH, 6paT Mouces, ¥ C TEX TIOP'y EBPEEB Cy-
LIECTBOBAJIO JKPEUYECKOE COCIOBHE —
KOI'dHMM, IIPUYEM CBAIEHHUYECKU CaH

TIEPE/IABAICA 110 HACJIE/ICTBY TI0 MYKCKOI

JIMHAWA. AHAJIM3 JAHHBIX COBPEMEHHBIX
mojer 1o pamumn Koaw, Korax u 1. o-
Kaza1, 9yTo ux JHK coxpansior 61130CTh
Apyr K apyry. HITUp/uiy cerogHs He yaa-
JIACh ObI €r0 MUCCH, IIOCKOJIbKY MIojuiep
HEMEJIEHHO ITOCJIAI ObI €10 HA 3KCIIEPTH-
3y IHK, koTOopas rokasaia Obl, 4YTO OH HE
TOT, 32 KOI'O BblgaeT ceds. KeraTh, ¢ ToMo-
mpio JJHK MOXHO OCYIIECTBIATE KPUMU-
HAJTMCTUYECKYIO SKCIIEPTHU3Y C KOJIOCCAIb-
HOM CTEINEHDIO JOCTOBEPHOCTH.
— Karosor nepcnexmugot Odanveriuiezo
u3yuenus 060UMHOLL Cnupai?
— MpI yxe maoroe 3uaem o JJHK, ogHako
OLICHUTD NOJJIMHHOE 3HAYEHME JIJIA Ye-
JIOBEYECTBA ITOIO OTKPBITHA IIOKA He-
BO3MOXHO. MccienoBanns reHoMa, BO3-
MOKHO, HPUBEAYT K KapJUHAJIIbHOMY
NEPEBOPOTY B MEAULIMHE. YK€ Cerdac
naydenue JJHK 1moaBoauT y4eHbIX K IO-
HHUMA4HHIO IIPUYMH CTAPEHUA, MEXAHN3-
MOB (PYHKIIMOHHPOBAHUS HMMMYHHOH
cucreMsl T.J. HO 60JIbIIYIO YaCTh IIOJIY-
YEHHBIX JJAHHBIX €IIE TOJBKO IPEACTO-
UT uccnenosars, npudeM JHK rorosur
HAaM €IIl€ HEMAJIO CIOPIIPU30B U 3ar'a/IOK.
Hanpumep, y yenoseka 30 ThIC. T€HOB,
4y 4epBAYKa HEMATOADI 19 TBIC., IPH 9TOM
yuepssuka 1000 KIETOK, ay uyesosBeka 10,
Mimes BCero B [iBa pas3a GOJIbILIE I'EHOB, Ye-
JIOBEYECKUH OPIraHU3M HEU3MEPUMO
CJIOKHEE, YEM YEPBAYOK. BOT 3arajgkal

A BBIIEJIUTD T'€H WM BCTABHUTb — 3TO
TENepb pyrruHHas padora... M
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bHOTEXHONOTHH

Koraa-t1o NCKYCCTBEHHOE OINAOCAOTBOPLEHNE CHUTAAOCD
BTOP>KEHNMEM B CBSITAYS CBSITbIX, CeroaHst nopObHble

OBOBUNHEHWUSI 3syuar B AAPEC KAOHUPOBAHMS.

25 MIOHS1 Cero roAd MCNOAHUAOCH 25 AeT
OAHOM 3aMedaTeAbHOW ocobe. Ha nep-
BbIM B3rASIA, 3TO OObIYHAS AHIAMMCKAS
BOCMUTATEABHULLO AETCKOrO CaAQ — MU-
AOBUAHAS1 BAOHAMHKA, KOTOPAS HE MPOYb
NPOBECTN YOCOK-APYrov B MECTHOM MO-
6e 30 urpow B AQPTC. HO B CBOE BpEMS
nosiBA€HMe Aymsbl bpayH (TaK 30BYyT 3Ty
MOAOAYIO KEHLLMHY) OBCYXAOAOCH BO
BCEX CPEACTBOX MOACCOBOW WMHGOPMO-
LMK, NPEecCa HA3bIBOAQ €€ «AUTSI BEKOD.
Ayn3a 6bIAQ NEPBLIM B MUPE PEBEHKOM,
304QTbIM B NPOBUPKE.

CerogHss MaJIO KTO IIOMHUT OO 3TOM
UCTOPHUU. Bpems cTepsio U3 naMaTu TOT
YKAC, KOTOPBINM OXBATWII JIIOZEWM, Y3HAB-
LINX O TOM, KaK IIPUIILIA B 3TOT MUP Ma-
JIIOTKA. BysieT 1n pe6beHOK HOPMaJIbHBIM
WIN JTA60PATOPHBIE MAHUITYJISIIUH ITPHU-
BEAYT K HEOOPATUMBIM IICUXHYECKUM
paccrporictBam? He npowusonjer au
Y HEE TICUXOJIOTHUYECKHH CJIOM, KOI7/IA
OHAa Y3HAET O CTOJIb HEOOBIYHOM CIIOCO-
6e cBoero 3auarus? He craner jiu ee po-
JKAECHUE IIPEIBECTHUKOM IOSIBJICHHUS 1e-
JIOM pPaChl MCKYCCTBEHHBIX CYIIECTB,
CO3/JJAHHBIX C KAKUMH-HHUOY/Ib HEOIATO-
BUHBIMH HEIMH?

Ceryac, Korya Ha 3emMJyie JKUBET OKOJIO
MHJUIMOHA YE€JIOBCK, OOSI3aHHBIX CBOUM
POX/IEHUEM HCKYCCTBEHHOMY OIUIO/IO-
TBOpEHUIO ([VF: in vitro fertilization), 3Tn
CTPaxy KaXyTcs1 cMenHbIMU. Ho Bce 6ec-
IMOKOMCTBA, 3By4YaBIIINE KOI7IA-TO B a/IpeC
IVF, Tenepb pas3faroTcs MO MOBOJY KIIO-
HUPOBAHUS Yes0oBeKa. CTAaHET JIM OHO Ta-
KOU JK€ IIPHUBBIYHOM IPOLIEAYPOM, KAK
U HCKYCCTBEHHOE OIUIO/IOTBOPEHUE?
HyXHO /1 3TOro GOATHCSI WU CTOUT
MNPHUHATh KAK JJOJDKHOE? YPOKH, U3BJIE-
YEHHBIE W3 OIBbITA NpuMeHeHus IVF,
IIOMOTL'YT OTBETUTB HA 3TU BOIIPOCHL

Toraa v Tenepb

ITocse TOro Kak MCKyCCTBEHHOE OIUIO-
JOTBOPEHHE IEPECTAIO OBITH TOJBKO
TEMOM i1 OOCYXAEHUsL, OTHOLIECHHE
K HEMY IPHUOOPENO JBOMCTBEHHBIN Xa-
pakrep. OJHM pPACCMATPUBAIN €TI0
NPOCTO KaK HAay4yHBIA Kypbe3. OHM
ropopuin: «<Pazsurre pedbeHKa U3 1po-
OUPKH CPOJHM BBIPAUIUBAHUIO TPAHC-
IUIAHTUPYEMBIX KDBUILEB, NPEJIHA3HA-
YEHHBIX [JJIA CO3JdHUA JIETAIOUUX
cBuHeN». [Ipyrue cunrtanu [VF pUCKO-
BAHHBIM BMEMIATEILCTBOM B IIPHUPOAY.
«Co3paHne pebeHKa B IpOO6HpPKE — Ca-
Mas 60IbIIAsA YI'DO34 YEJIOBEYECTBY CO
BPEMEH IIOSABJIEHHUA ATOMHOM O6OM-
Obl», — YTBEPKJAJIU OHU.

SApeIl MPOTUBHUK MCKYCCTBEHHOTO
OIUIOAOTBOPEHMUA, GUOJIOT U3 YUKAICKO-
IO YHHUBEPCHUTETA, 3aHUMAIOMIHUICA BOII-
pocamu 6uoatuky, Jleon Kacc (Leon
Kass) Bckope mocne poxaeHus JIynsbl
bBpayH Hanmcan: «Ecin o6111ecTBO HE To-
CTABUT NIperpaay Ha nytu [VF, nop, yrpo-
30M OK@XYTCA OYEHb BAKHBIE BEIIU —
UJed I'yMaHU3Ma M €JUHCTBA YeIOBeYe-
CKOro OOMIECTB4, HAIIA IIOJIOBAsA IIPH-
HaQ/JIE)KHOCTb, OTHOUIEHUA C NPEJKAMH
U IOTOMKAMM»>. BOT 4TO IIMIIET 3TOT HE-
MCTOBBIH OOPELL C IIOOBIMHA HOBBIMH TEX-
HOJIOTHSIMM B O0JIACTU PENPOAYKLIMHU Ce-
ropus, cuycts 30 set: «Kionnposanue —
3TO NEPBBIM IIAr HA IIyTU COTBOPEHUSA
€BI€HMYECKOTO MHP3, B KOTOPOM JIE€TH
CTAHOBATCA OOBEKTOM MAHUIYIALIAHN
U CO3[AIOTCSI IO YbEU-TO Bosie». K ero
MHEHUIO CTOMT IIPUCITYHIATBCA XOTA ObI
MIOTOMY, YTO IOCJIEJHUE JIBA I'OJd yde-
HBII1 BO3mIaBsier COBET MO OHOITUKE
npu npesugenTe CIIA.

HICKyCCTBEHHOE OIUIOAOTBOPEHHE HE
NPUBEJIO HU K CO3JAHMIO JIETMOHA

HEIIOJHOLIEHHBIX JETEH, HU K pa3pymie-
HHIO YEJIOBEYECKOTO COOOIIECTBA. A 3a
nocseanue 10 JIeT NOABHUIOCH TAK MHOTO
HOBBIX, 00JIE€ COBEPIIEHHBIX CIIOCOOOB
IVF, 9TO TOT, KOTOPBIH JaJ1 )KU3Hb Jlynse
Bpayn, kaxerca anaxponnzmom. Ho on-
HO IIPOPOYECTBO COBLIOCH. B 1970-X IT.
onmoHeHThl [VF NPENCKA3bIBAIM, YTO B
KOHIIE KOHIIOB 3T4 «CKOJIb3Kas JOPOKKA»
IIPUBEAET K CO3AAHUIO OOJIEE CIOKHBIX
U B YEM-TO CIIOPHBIX TEXHOJIOTUN B cpe-
PE PENPOAYKIINN, — M OJHAXK/IBI JIIO/IU 00~
HAPYXKAT, YTO OOJIbIIE HE BIACTHBI HAJ,
CBOUM ITOTOMCTBOM, IIOCKOJIBKY OILIOJIO-
TBOPEHHE ANLIEKIETOK YEIOBEKA B J1a60-
paTopuM pa3pemeHo 6e3 BeJoMa JJOHOPA.
CerogHsa Mbl BCIIOMHHAEM 3TH CJIOBA,
BE/Ib BCE BMEIIATEILCTBA B TEHETUYECKHAMI
MaTepUal, O KOTOPBIX CTOJIBKO I'OBOPAT
(IpeHaTaabHasg JUAIHOCTHKA, BCTPAUBA-
HHE I'€HOB B IIOJIOBBbIE KJIETKH SMOPHOHA
JII1 KOPPEKLUUH I'€HETHYECKUX JedeK-
TOB, MAHUIIY/IALIUM CO CTBOJIOBBIMU KJIET-
KaMH W, HAKOHEL, KIOHUPOBAHUE), BPAL,
JIA CTIM Obl PEAIBHOCTBIO, HE 3a1MHCh
YYEHBIE OIBITAMU IIO OIJIOZOTBOPEHHIO
ANULIEKIETKA Y€JIOBEKA B vamke [lerpu.

l"'"_"""l
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MukpounHbeKkLmMn AHK cnepmmst B SMLLEKAETKY YEAOBEKA — ONAOAOTBOPEHME in vitro (CAeBA). Koraa Aymse bpayH, NnepBoMy «3a4a-
TOMY B NPOBUpKe» pebeHKy, MICMOAHUAOCH 14 MecsILeB, OHA CTAAQ FTEPOUHEN TEAEBU3MOHHOTO LLOY (CNPOBA).

He nipuBenyT J1i COBPEMEHHBIE TEXHO-
JIOTUM 110 PENPOAYKLIUM K TOMY, YETO BCE
TaK OOSITCS1, — BBIPALUBAHHUIO SMOPHUOHOB
JUIA TIOJTyYE€HHMA OPI'aHOB, CO3/IAHUIO THO-
PUIOB MEX[IY YEJIOBEKOM M JKHBOTHBIM
WIN KJIOHUPOBAHHIO YesIoBeKa? imeer mn
MPABO HA CYILECTBOBAHMUE OOIACTb HAYKH,
3aTPATUBAIOIIAd MOPAJIbHBIE U ITUYE-
CKM€ ACIEKTHI? M OHa JOJDKHA C CAMOT'O
HA4ajIa Pa3BUBATLCS IO7, NPHUCTAILHBIM
HAOJIIOJICHUEM OOIIeCTBA?

YKeCTKum KOHTPOAb
TTo nponnm cyap6el, [VF NOIy4uIo OYEHDb
HINPOKOe pacrnpocrpa”enue B CHIA no-
TOMY, YTO €I'O OMNIIOHEHTHI, U B IIEPBYIO
o4yepeb IPOTUBHUKHM A00PTOB, IIBITAINCHh
€ro 3anperuTb. OCHOBHBIM 4APTYMEHTOM
OBLIO TO, YTO IIPH MCKYCCTBEHHOM OIUIO-
JIOTBOPEHUU HEPEJKO OOpA3yeTcs He-
CKOJIBKO 3MOPHOHOB, U BCEX HX, KPOME
OJJHOT'O, 6€3KAJIOCTHO YHUYTOMKAIOT — I'e-
HOLIWJ] ITOXYKE A00PTOB!

Haumnas ¢ 1973 1. Lesslit psji KOMHUC-
CHH NIPU IPE3UIEHTE MBITATACh OOCYX-
IaTb TUYECKUE acnekTol [VF, HO JIeno

OB3ORP: IN VITRO VERITAS

HE CABMHYJIOCH C MEPTBOM TOYKH. OJHU
MOTPSI3/IU B /1€6ATAX 110 ITOBOJY A00PTOB,
Jpyrue MNPUILIA K 3aKII0YEHHIO, YTO
3KCIIEPUMEHTBHI 110 HCKYCCTBEHHOMY OIl-
JIOHOTBOPEHHMIO CIEAYET CYUTATD IPHUEM-
JIEMBIMU C 3TUYECKON TOYKU 3PEHUA
TOJIBKO €CJIM YYEHBIE CTAHYT OTHOCUTBCS
K SMOPHOHY KaK K <IIOTEHLIMAJIbBHOMY Ye-
JIOBEKY> (HA INPAKTUKE 3TO HEBO3MOX-
HO). B 1974 1. 1paBUTENBCTBO HAIOXKUIIO
3anper Ha dpeiepaIbHOE (PUHAHCHPOBA-
HHE UCCIENOBAHNN YETI0BEYECKOTO IIJIO-
na 1 aMb6puoHa. B 1993 . mpe3useHT
byt KnuHToH nojnucan ykas o puHaH-
CUPOBAHMH PAOOT IIO HMCKYCCTBEHHOMY
OIUIO/IOTBOPEHUIO, OTHAKO B 1996 I. KOH-
I'PECC BHOBD 3aIIPETII ITIOJOOHBIE HCCTIE-
JI0BaHMs. B 06pa3oBaBuInics (puHaHCO-
BBII BAKYYM XJIbIHY/IA IPEATIPHUMYHBLIE
YJeHbI€E, TOALEPKUBAEMbIE YACTHBIM Ka-
nuTasoM. OHU JEUCTBOBIM HA TOTPEOY
pbIHKa, npeBpaTus [VF B JOUHYIO KOPOBY.
K 1990 1. Yync10 KIMHHUK, 3aHUMAaBIITUXCS
HUCKYCCTBEHHBIM OIUIOJOTBOPEHHUEM, T1E-
peBamio 32 160, OFHAKO X YPOBEHBb
ObUI O4EHb COMHUTEJIBHBIM.

* OMNMNOHEHTbLI MICKYCCTBEHHOTO ONAOAOTBOPEHMSI HOCTAMBAAM HA TOM, YTOObI MPOBU-
TEAbCTBO HE GUHAHCUPOBAAO MCCAEAOBOHMSI B OBAACTU PENPOAYKLMN. 10 MPOHMA
CYAbObI, IMEHHO 3TO M MOBAEKAO 30 cobom BypHoe passutne IVF.

o OTCYTCTBME BCSIKOrO KOHTPOAS MPUBEAO K TOMY, YTO TOABKO B MOCAEAHNE HECKOAb-
KO AET OOPATVAM BHUMAHWE HO OTPULATEABHBIE MOCAEACTBUS IVE: MOBbILLEHHYIO Ya-
CTOTY BPOXAEHHbBIX AEPEKTOB U HU3KMIA BEC HOBOPOXKAEHHBIX.

ITbITAsACh U36€XKATh ITOBTOPEHUSA OIIN-
OOK, IIPABUTEILCTBO PELIMIIO KECTKO KOH-
TPOJIMPOBATb IKCIEPUMEHTHI 1O KJIOHU-
poBaHuio. Ilocne MmosABIeHUSA HA CBET
oBedKH JJoJH, NEPBOro KIOHUPOBAHHO-
IO MJIEKONUTAIOLIETO, B aAMUHHUCTPALIANA
npesujieHTa KIIMHTOHA 6bUT pa3paboTaH
MEXAHM3M, IPENATCTBYIOIIUHN MPOBEIE-
HUIO NOJOOHBIX IMPOLEAYD HA YEIOBEKE
(OH JIEMICTBYET U IOHBIHE). A HEZIABHO OBLT
PAaCCMOTPEH 3aKOHONPOEKT, COITIACHO KO-
TOPOMY /00451 TAKasA IONBITKA I'PDO3UT
mrpadoM B $1 MIH. M 3aKIIOYCHHEM HA
cpoxk j10 10 ner. (ITanara npeacraByuTenei
yKe OJOOpHIIA €r0, HO CEHAT /IO CHUX IIOP
obcyxzaer.) Tem campIM HOJUTUKA OO'bE-
JUHWIA [BA THIA KIOHUPOBAHUA, KOTO-
pbI€ YYEHBIE YETKO PA3IPAHUYUBAIOT: «T€-
PANEBTUYECKOE>, CTABAILEE CBOECH LIEJIBIO
MOJTy4EHHE SMOPUOHAIBHBIX CTBOJIOBBIX
KJIETOK, KOTOpBIE AU(PHEPEHITUPYIOTCS
32TEM B CHELUATM3UPOBAHHBIE OPI'aHbI
U TKAHHU, U <«PENPOAYKTHUBHOE», HAIPAB-
JIEHHOE Ha CO3JAaHHUE KIOHHPOBAHHOIO
yestoBeKa. ITpu 06CyKAEHUH 3aKOHOIIPOE-
KT4 CEHATy CJIEJOBAJIO Obl HEIBYCMBIC-
JIEHHO MOJJEPKATh IIEPBOE HAIPABICHHE
1 HAJIOKUATD 3aIIPET HA BTOPOE.

NoABOAHbIE KOMHU

TONBKO CIyCTA 25 JIET MOCJIE MOABICHUSA
IVF cTano sCHO, YTO 3a4aTbl€ MCKYCCT-
BEHHBIM IyTEM JETU OTINYAIOTCS OT
OGBIYHBIX U COCTABJIIOT IPYIITY PHUCKA.
B 1980-1990-€ IT. CYUTATIOCH, UTO HC-
KyCCTBEHHOE OIUTIOJIOTBOPEHNE HUKAK
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bHOTEXHONOTHH

HE BJIMSIET HA IIPOTEKAHNE OEPEMEHHOCTH.
EnuHaCcTBEHHAs1 OCOOEHHOCTD — MOBBIITICH-
Hasl YaCTOTA POX/ICHUSA JIBOMHSIIEK
U TPOHUHSAIIEK (710 1/3 BCEX HOBOPOXK/IEH-
HBIX), KAK CJIEZICTBHE IIMPOKO PACIIPO-
CTPAHEHHON NPAKTUKU UMIUIAHTAIIUH
B MaTKy 6—10 OIUIOZIOTBOPECHHBIX SIiIIE-
KJIETOK (B HAJIEXK/E, YTO PEOEHOK Pa3o-
BbETCSI XOTsL Obl U3 OJHOM). M Korja nep-
BbIE€ HMCCJIEOBAHUS TIOKA3AIH, YTO IIPH
3TOM YACTOTA CAMOIIPOU3BOJIbHBIX BBIKU-
JIBIIIEN YBEJIMYHUBAETCSI B/IBOE, 4 HEOHA-
TAJIbHASI CMEPTHOCTh U YUCIO MEPTBO-
POXIEHHBIX — BTPOE, MHOTHE OTHEC/INA
3TO HA CYET MHOTI'OIUIO/IHON OEPEMEHHO-
CTH, 4 HE caMou npoueaypsr [VF.

Ho B KOHIIE KOHITOB HET'ATUBHBIEC TOC-
snenctsus [VF cTanu o4eBUIHbL B Mapre
2002 1. B New England Journal of Medicine
ObUIN OITyOJIMKOBAHbBI PE3YJIBTATHI HCCIIE-
JIOBAHUH, B XOJ/IE KOTOPBIX OOHAPYKH-
JIMCh HOBBIE MMPOOIEMBL. B O1HOM M3 HUX
CPAaBHUBAIN BEC 42 ThIC. AMEPHUKAHCKUX
HOBOPOJK/IEHHBIX, TTOSIBUBIINXCS] HA CBET
Oaro/1apsi IPUMEHEHUIO PENPOYKTHB-
HBIX TEXHOJIOTUM, C BECOM 3 MJTH. OOBIY-
HBIX MJIAJICHIICB. [IaKe eC/IN UCKITIOYUTh
BCeX OJIM3HEIIOB U HEJOHOIIEHHBIX HO-
BOPOK/JIEHHBIX, CPEAHNUN BEC AETEN, 3a-
4YaThIX B INPOOHPKE, OKA3AICS IOpaszio
MEHBIIIE CPETHECTATUCTUIECKOTO U CO-
CTaBIIUL 2,5 KI. B pyrom mccieJopaHnuun
peyb U1 O 5 THIC. ABCTPATTMHUCKUX JICTE,
U3 KOTOPBIX 22% COCTABIISUIN MJIA/ICHIIB,
MOSIBUBIINECS HA CBET B PE3YJIBIATE HC-
KYCCTBEHHOI'O OIUIOJIOTBOPeHUs. O6HA-
PYXHJIOCH, YTO Yy HOCJIEIHUX YaCTOTA
BPOXX/IEHHBIX JIE(PEKTOB (IIPEX/E BCETO
XPOMOCOMHBIX A0€pPALTUI U CKEIETHO-
MBIIIEYHBIX AHOMAJINI) BJIBOE BBIIIE,
YEM Y OOBIMHBIX HOBOPOXK/IEHHBIX. Yue-
HBIE MPEATIONOKUIN, YTO ITO PE3YIBIaAT
JIEUCTBUS JIEKAPCTBEHHBIX MIPENAPATOB,
HA3HAYAEMBIX JIJII MHJIYKIIUH OBYJISLIUH
WIH COXpaHEHUs1 OEPEMEHHOCTH Ha
paHHUX cTaausax. ONpPEeNeHHYIO PpOJlb
B BOBHUKHOBEHHUH TATOJIOTUI MOTYT MUI-
pate U (PaKTOPHL, OOYCIOBINBAIOIINE
OECIUIOINE, A TAKKE CAM AKT UCKYCCTBEH-
HOTI'O OIUIOJJOTBOPEHMS. B OTHOM U3 €10
BAPHUAHTOB CIIEPMUM UH'BEIIUPYIOT B Si-
LEKJIETKY HMCKYCCTBEHHBIM ITyTeM. Bo3-
MO>KHO, OHH HE CMOIJIA Obl IPOHUKHYTh

Tyaa CAMOCTOATCIIBHO, 4 CJICTOBATC/IBHO, }

OT HEHABUCTU AO ALOGBU... AOOBM...

OtcyTcTBrE AETEN Y CEMENHOW Napbl AeAb-31o npuBeAo Mx B 1970 T. K Bpayy
AaHapymy Lettasy (Landrum Shettles) 13 Koanymeumckoro npecBuUTeprnaHCKo-
rO MEAVLIMHCKOTO LIEHTPA, PELLMBLIEMYCS HO ONMPOMETYMBbIV LLIAT — UICKYCCTBEH-
HOe onAoAO0TBOPEHNE., OAHOKO B CUTYALMIO BMELLOACST HOYAABHMIK LLleTtTAsa,
Penmona BaHae-Buae. BosmyLueHHbIM 6e3pacCyACTBOM CBOErO MOAYMHEHHOTO
1 ero NpeHebpeXKeHnemM MeANLMHCKOMN STUKOW, OH N3bSIA KOHTEMHEP CO crnep-
MOW U SNLLEKAETKAMM NApbl AeAb-31O 1 3aMOPO3NA MX. Cynpyr ke 0OBUHUAMK
€ro B NPeAHAMEPEHHOM YOUNCTBE U MPEABSIBUAM UCK HA $1.5 MAH.

[To CAYHOMHOMY CTEYEHUIO OBCTOSITEABCTB CYAEBHOE PA3BUPATEABCTBO AEAC
COCTOSINOCh B MIIOAE 1978 T, KOK PA3 TOTAQ, KOTAC POAMAACH Ayn3a bpayH, 1 ACB-
Ha91 MoMbITKA LLIETTA30 OCYLLECTBUTD MICKYCCTBEHHOE ONAOAOTBOPEHNE NPEACTO-
AQ B APYrOM cBeTe. Tenepb GOAbLUMHCTBO AKOAEN, B TOM YYCAE YAEHBI CYAQ MPU-
CSHKHBIX, COYAN IVF MEANLIMHCKMM YYAOM, O HE MOCSITATEABCTBOM HO MOPOABHBIE
yCTOU 06LLECTBA. PA3BUPATEABCTBO AAUAOCDH LLIECTb HEAEADL, KOXKAOS M3 CTOPOH
MPVIBOAVAQ CBOW APIYMEHTbI MO MOBOAY NYMAHHOCTM, 6€30MACHOCTA 1M 3AKOHHO-
Cctn IVF. B KOHLLE KOHLIOB BaHAE-B1Ae GbiA MPU3HAH BUHOBHBIM AMLLb B CAMOYT-
[POBCTBE, U €70 06S130AN BBINAATUTL CYNPYram AeAb-31o $50 ThicC.

Pe3yAbTaThl CyaebHOro NpoLecca B 3HOYNTEABHOM CTENEHN CMOCOBCTBOBA-
AV PA3BUTUIO IVF, N B TEYEHME CASAYIOLLMX MSITN AET MOSIBUAOCH CBblle 200 MAC-
AEHLEB, «3a4ATbIX B NPOBUPKE», B UX YNCAE cecTpa Ayuabl BpayH Hataau. (Te-
nepb HataAnm cama ctana MaTepbto, MPUYEM ONMAOAOTBOPEHME MPOM3OLLAO
ecTecTBeHHbIM nyTeM. OHA NepBAs B MUPE XEHLUMHA, MOSIBMBLLASICS HO CBET
TAKMM HEOBBIYHBIM MYTEM, Y KOTOPOW POANACS PEBEHOK.) N3MEHNAOCH OTHO-
LLIEHWE K UCKYCCTBEHHOMY OMAOAOTBOPEHMIO 'y COMOro BaHae-Buae. U koraa
B 1983 . B Hblo-Mopke KoAyMBUIMCKUIM YHUBEPCUTET OPTaHM30BAA NMEPBYIO KAV
HWKY, TA€ 30HUMOAUCH IVF, OH CTAA OAHUM 13 €€ AVPEKTOPOB.

Ob6xoanTeAbHOE npaBocyamne: Aopuc Aenb-31o 1 ee aaBOKAT Makn AeH-
HIC Y 3ACHMST OKPY>KHOTO cyad B Hbto-Vopie 17 nioas 1978 r. nocae 3aceaa-
HNS CYAQ NMPUCTKHBIX.

B Mupe wayku
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MrKeT NPOTUBHNKOB KAOHWPOBAHMS MEPEA LUTAG-KBARTUPOM BUOTEXHOAOTMYECKOM GMPMbI B MaccavyceTce, 3aHUMAIOLLLENCS PA3-
PABOTKOM HOBBIX KAETOYHBIX TEXHOAOTUIN AASI KAOHUPOBAHMS YeAoBeka (HOs6pb 2001 r.). Takme e akumm NpoBOAMANCH B 1970-e IT. B
3HOK MPOTECTA MPOTUB NCKYCCTBEHHOIO OMAOAOTBOPEHMSI.

Ha CBET HE MOSABUJICS ObI PEOEHOK C Jie-
(peEKTAMU PAZBUTHUSL.

TToMMMO OYEBHAHBIX METUITHUHCKHUX 4AC-
NEKTOB y [VF €CTb U JIPYTHE, TIOKA €I11E HU-
KaK HE O6CyK/IaBImecs. Harpumep, Takoi
CTPAIIHBIF (PEHOMEH, KAK «MATKU HAIIPO-
KaT» — JKEHIITUHBI U3 HUBIIUX CJIOEB OOIIIEe-
CTB4, KOTOPBIM IUIATAT 34 BBIHAIIMBAHHE
pebeHKa Jy1s1 OECIUIOHBIX OOTAThIX POIU-
Tesel. BripoyeM, «CypporarHoe MaTepuH-
CTBO» OOXO/IUTCS CJTMIIIKOM JIOPOT'O U BPSi/L
JIA TIOJTYYMT HIMPOKOE PACIIPOCTPAHEHNE.

Bo3MOXHO, KIIOHUPOBAHHE CO BpEME-
HEM TIEPECTAHET OBITh <«CTPAIINIKON».
PBIHOK C/1emaeT pEnpogyKTUBHOE KJIOHH-
POBAaHHE HEBBII'O/IHBIM, 4 HAyYHBIE JIOC-
THXKEHHS — TIONPOCTY HEHYKHBIMU.
[IpeArnonoxnM, 9TO HEKAsA CEMENHAA 1a-
pa pemmwia IpUubErHyTh K PENPOAYKTHB-
HOMY KJIOHHPOBAHMIO, ITIOCKOJIbKY B Opra-
HU3ME MapTHEpPa (WA MAPTHEPIIN) HE
06pa3yIOTCsI HOPMAJIBHBIE CIIEPMHUN (UTA
AULIEKIETKN). HO Te Texnonorun, KOTo-
PBIE MCITOJIB3YIOTCS IIPU KIOHHPOBAHUH,
TIO3BOJISIIOT CO3/1aTh UCKYCCTBEHHBIE SI-
LEKIETKU WU CHEPMHUH, COJIEpKAIINE
JHK caMux mapTHEPOB, KOTOPBIE MOKHO

OOBEMHUTD M IOJYYUTb HOPMAJIBHOE
IIOTOMCTBO. B Oyzyiiem noj KI1OHUpPOBa-
HHEM OyZleT IOHUMATBCA TOJIBKO €I'0 Te-
paneBTUYECKAs COCTABIAIONIAs: JIAOOPa-
TOPHASA METOJMKA IOJY4EHUA KIETOK —
HAaIIPHUMeEpP, C LEJNbI0 PEreHEPAMH I10-
BPEKIEHHBIX OPraHOB. A TO KJIOHMPOBA-
HHE, KOTOPOI'O CETO/IHA BCE TAK OOATCH, B
KOHLIE KOHILIOB OYZIET MCIIOJIb30BATbCA
JIMIIb JUIA CO3/aHMA TOYHBIX KOMMI KO-
IIEK U COOAK — JIIOOUMIIEB CEMBU.
Hcropnsa ¢ IVF TTIOKa3bIBACT, KAKUE JIO-
BYIIKH ITO/ICTEPETrAIOT KIIOHUPOBAHUE, €C-
JIA yCTUTb CUTYALIMIO Ha CaMOTeK. O1Ha-
KO B (PUIOCO(MCKOM IIJIAHE 3TH [IBE
TEXHOJIOTMU COBEPIIEHHO PAa3JIMYHBbL
Uenp [VF — o6ecreunTb PENPOAYKIIMIO
ITOJIOBBIM ITyTEM, C TEM YTOOBI B PE3YJIBIA-

OB ABTOPE:

T€ HA CBET TIOABWJIOCh YHUKAJIbHOE B Ie€He-
TUYECKOM OTHOIIEHUM YEJIOBEYECKOE
CyIIECTBO. MI3MEHEH TOJIBKO CIOCOO OIl-
JIOZIOTBOPEHMUS, BCE OCTAJIBHOE UJIET €CTE-
CTBEHHBIM ITyTEM. B KJIOHMPOBAHMH KE
IIOJIOBOU TIPOLIECC OTCYTCTBYET, €I'0 LIE/b
— HE BOCCO3/JAaHME HOPMATIbHOI'O XO/14 BE-
IIEH, 4 TTOJTyYEHHUE TOYHOU KOITNU YK€ Cy-
LIECTBYIOLIETO 4YenoBeKa. Ho, BO3MOMXKHO,
CaMOE GOJIBIIOE PA3TMYUE COCTOUT B IIPE/I-
METE Hamero Oecrokoucrsa. B 1970-x 1
OOJIBIIIE BCETO OOSUTUCH, UTO [VF IOTEPIIUT
Hey[ady U OOMAaHET OKUAAHHSA MHOI'MX
JIOJEH, 4 BO3MOYKHO, IIPUBEZET K IOSBIIE-
HMIO Ha CBET ypo/ues. Ceroans e, rymas
O KJIOHMPOBAHUU, JIIOJN ONACAIOTCH, YTO
OHO OKAKETCA yCIiemHbIM. M

Po6uH MapaHu XeHur (Robin Marantz Henig) — aBTOp cemMu KHUT, MOCAEAHSISI M3 KOTO-
pbIX «MOHAX B COAY: YTPAYEHHbIN 1 OBPETEHHBIN FeHMN» NOCBSWEHA [peropy MeHae-
AO. XeHur — ctuneHAnaT QoHaa AAMCUN TIATTEPCOH, BIABUIOAQCH HO HALMOHOAL-
HYIO MPEMUIO KPYXXKO AUTEPOTYPHBIX KPUTUKOB. CAEAYIOLWLAST €e KHUTA «AnTa 13
awmka MNaHAOPLI» MOCBSLWLEHA NEPBBIM MCCAEAOBAHNSIM B OOAQCTU MCKYCCTBEHHOTO

OMNAOAOTBOPEHMS.

36 B Mupe Hayku

GEHTAGPb 2003

WILLIAM PLOWMAN Getty
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Y ASHWMEA BAKETT (Danielle Barckett)
ceMu AeT (CAeBd) HACAEACTBEHHOE
3a60AEBAHME TUPO3NHEMMUS TUM 1, NPW
KOTOPOM B OPraH13me oTCyTCTBYeT dep-
MEHT, B HOPME Pa3pYLUAIOLLMA AMUHO-
KWCAOTY TUPO3WH, OT Yero CTPOAQIOT
MOYKM 1 MeYeHb. AEBOYKA YyBCTBYET Ce-
651 BNOAHE 3A0POBOMN BAAropaps Npe-
napaty-«cupote» opdaanHy. Crou-
MOCTb AedeHus — $88 000 B roA.

-—_'-FF.
Uateigens o 2™

NAYPA MAKTMHHUC (Laura McGinnis)
(BHM3Y) CTPOAQET LIMCTUHO3OM, PEA-
KUM 3A60AEBAHMEM, MPWU KOTOPOM
B OPraHM3ME B OMACHbBIX AASI XXM3HU
KOHLLEHTPALMSIX HAKAMAMBOETCS1 AMU-
HOKMCAOTA LUMCTMH. CnacT ee MOoXeT
TOABKO MPENAPAT-«CUPOTA» LIUCTATOH.

CTOMMOCTb AeYeHMs! MpeBsbIlaeT $7000

B roA. AQype BBOAST NPEenapar BMecTe
C NULLEN YEepEe3 KEAYAOUHDBIN 30HA.
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CMopoKa Megan

Tomac Meaep

3AKOH O MPENAPATAX-«CUPOTAX? HanposeH

HQ NMOAAEPXKKY GAPMALLEBTUYECKNX KOMMAHMI, 30HNMOIKOLLAXCS]
PA3PAGOTKOM U MPOU3BOACTBOM AEKAPCTB AASI ASUYEHUST PEAKINX
sa6onesaHun. OH MPUMHEC CBOW MNAOADI, 1 HekoTopbie
13 HUX — BECbMAO HEOXMAOHHbIE.

B nione 1989 r. HeGomblIasg 6GUOTEXHO-
JIOTUYECKAsA KAIM(MOPHUHCKASA KOMIIA-
Hus Amgen nofana 3asABKY B AIIMMHMCT-
pauMIoO IO KOHTPOJIIO 34 NPOAYKTAMH
nutaHus u jekapcrsamu CHIA (FDA)
Ha paspelleHre K IPUMEHEHHUIO NTpena-
para 3103TUuHA-aIb(da (3MOTreHa), IPe-
HA3HAYEHHOI'O /U JIEYEHMs AHEMHU
(OCIOKHEHUA MTOCJIEAHEN CTATUN TTOYEY-
HOM HEJJOCTATOYHOCTH). YN CIO 6OIBHBIX
C TAKOHM MATOJIOTUEN HEBEJIIMKO — IIPH-
MepHO 78 000 4estoBeK, MO3TOMY KOMIIA-
HHS HE PACCYMUTBIBAIA HA NPUOBLIb, Of-
HAKO HAJEsUIaCh, YTO 3IOT'€H IIOJIy4UT
CTATYC IIPENAPATA-«CUPOTBI>. 3AaKOH O Ta-
KMX JIEKADCTBAX IIPEAOCTABIIA OIIpee-
JIEHHBIE JIbI'OThI OPTAHU3ALAAM, 3AaHUMA-
IOIIMMCA CO3JaHUEM IIPENAPATOB I
JIEYEHMS PEAKUX 32601€BaHNNI. Ecn Obl
HE OH, KOMMEDPYECKA HEBBIIOJHBIE JIE-
KaPCTBEHHBIE CPEJNCTBA ACHCTBUTEIBHO
OXKHMZIaJ1a OBl y44aCTb «CUPOT> — HUKTO HE
CTaj1 OBl TPATUTD JEHBIU JAAKE HA OIJIATY
pacxonos FDA 10 UX IPOBEPKE.

[To3sxe BBIICHWIOCH, UTO 3MOT'€H a(PPeK-
TUBEH IIPH JIEYEHNH AHEMHH Y ITALIEHTOB,

TIOABEPTAIONTUXCS TOYECTHOMY JTUATTH3Y,
NP BOCCTAHOBJIEHUN KPOBETBOPHOU
CITOCOGHOCTH KOCTHOTO MO3ra y 3apa-
skeHHBIX CITMIOM 1 paKkoBBIX OOJIBHBIX
rocae Kypca xumuorepanuu. Ero npu-
MEHEHHUE MTO3BOJISIIIO CHU3UTD U YaCTOTY
TpaHCcy3UH, CBA3AHHBIX C XUPypryade-
CKHM BMEMIATEIBCTBOM. OYEHb CKOPO
KOMITAHUS CTaJIa TONAY49aTh OT MPOAa-
JKM 3T1OreHa 6ACHOCIOBHBIE MPUOBLIN.
OCKOpOJIEHHBIE 3AKOHOMAATENIN M I10-
TpebUTENIN 3aroBOpUIN 06 OO6MaHe,
O6BUHASL Amgen B 3/1I0yIOTPEOIEHNHU
1EePOCThIO NpaBuTeEnbCcTBa. K 200110
3TOTEH U MPOKPUT (60sIee MO3/JHSS BEP-
CHsl 3TMO3TUHA-ATb(a) BRIIIN HA 0-¢
U 7-e MecTa 1o 06beMy npogax B CIIA
(B cymMMe [OXO/ COCTaBis $5 MiIpa.
B 1o1). CTOIb HEOBIBAJIBIN YCIIEX MOPO-
JUI MACCY BOIIPOCOB: HE SIBJISIETCS JTH
3aKOH O MPEMAPATAX-«CUPOTAX» OFHO-
BPEMEHHO M 3aKOHOM O MOKPOBHUTEIb-
CTBE 6UOTEXHOMOTHUAM? U eciti 3TO TaK,
TO HE CJEAYET JIU IPEAYCMOTPETHh MEPBI
10 MIPEIOTBPAIIEHUIO BO3MOKHBIX 3710-
ynorpebieHuin?

OrASAbIBASICb HA3OA

PE30HHOCTB 3TUX BOIIPOCOB CTAHOBUTCS
©6o0J1ee OUEBUIHOI, €CITH BEPHYTHCA K HC-
TOPUH NPUHATHA 3aK0HA. [Io 1983 1. ripa-
KTHUYECKH HUKTO HE COTTIAMIAICS GPAThCS
32 BBINYCK JIEKAPCTBA /ISl JICYEHUS PE-
KHX 32005€eBaHui. JKepTBamMu TaKUX He-
yroB B CIIIA gBISIOTCS 25 MJTH. YETIOBEK,
OIHAKO 3TA OTPOMHAS I'PYIMIA COCTOUT
u3 6osiee yem 6 000 TOArPYINT YHUCICH-
HOCTBIO OT JIECATKOB /IO TTAPBI COTEH ThI-
¢4 60s1bHBIX. CTOMMOCTb Pa3padOTKH
JIEKAPCTBEHHBIX TPEMAPATOB HEBEPOST-
HO BBICOKA (JUISI BBIITyCKa HOBOT'O CPEJICT-
Ba HeoOxoauMo $800 MIIH.), O3TOMY
KpyIHBIE (PapMALIEBTUYECKUE KOMIIA-
HHH OOBIMHO UMEIOT JIEJIO TOBKO C TIpe-
MapaTaMu, KOTOPBIE TIPHUMEHSIOTCS IS
JIEYEHHST IIHPOKO PACIPOCTPAHEHHBIX
326071EBAHNUH, HAIPUMEP THUIIEPTOHHH,
JIETIPECCHH, APTPUTOB, 1 CTAHOBATCS JIN-
JIEpaMU TIPOJIAK.

B xoHue 1970-X I'T. MHOT'HE HENPABU-
TETBCTBEHHBIC OPTAHU3ALINH BBICTYITATHN
32 TPUHATHE 3aKOHA, MOOUIPSIOMIETO
pa6oTsl B obnactu papmMakoTeEpanuy, p

B Mupe Hayku
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KOTOPBIE KACATHCh Obl YK€ UIEHTUDU-
LIMPOBAHHBIX, HO HE CYJIALHUX KOMMEDP-
YECKOI BBIIOJbI IIpenaparos. Tak, ogHa
U3 KOMIIAHMI OTK43aJ4Ch OT BBIITyCKA
MHUMO3K/1a (JIEKAPCTBA, d(PPEKTUBHOTO
npu cuHgpome ‘Typerra), HeCMOTpsd
Ha TO, YTO TOJIBKO OH MOT IIOMOYb MHO-
TOYUCAEHHBIM 60nbHBIM. Takasa ke
y4aCTh OKM/A/IA M NEHULWLIAMUH (60-
JIE3Hb BUIBCOHA), S-TMIPOKCUTPHIITO-
¢daH (MHOKJIOHYC), TaMMa-IHIPOKCHUOY-
THUPAT (HAPKOJEIICHA ), BAIIIIPOAT HATPUA
(HEKOTOPBIE (POPMBI AMHUIIENICHN), IIUC-
TEAMUH (IIUCTUHO3). [laniMeHTsl O6bLIN
BBIHY)K/IEHBI TIPUOEraTh K yCIyraM JIMLI,
HEJIETAIbHO BBO3MBIIMX 3TH IPENAPATHI
U3 JPYTUX CTPAH WA HU3IOTABIMBAIO-
IHUX UX HE3AKOHHO. Hy>KHO 6bLIO MaTe-
PHAJIBHO 3aMHTEPECOBATL KOMITAHUU,
4TOOBI OHU OTKJIMKAIMCh HA HYKAbI HE-
MHOT'OYMC/IEHHBIX IMOTPEOUTENEN, T.€.
CHENATb HEBBII'OJHOE BbII'OIHBIM.
ITepBbIil 3aKOHOJATEIBHBIN AKT HE AT
OKHUJAEMBIX PE3YJIBIATOB, IIOCKOJIbKY HE
UMeJI HEOOXOJUMBIX IKOHOMMYECKUX
PBIYAIOB, OJHAKO OH IIPUBJIEK BHUMA-
HHE NPEACTABUTENIEN OOIIECTBEHHOCTH,
(BaApMUHAYCTPUN U TIPABUTEILCTBEHHBIX
KpPyroB. Jlesy moMor OJWH KypbE3HbBIN
crydait. B 19811 akrep [Ixexk Kiyrman
(Jack Klugman) B TE€JIEBU3BMOHHOM IIIOY,
I7le OH UCHOJIHAI POJIb HENPEKIOHHOIO
MEJMLIMHCKOTO 3KCIIEPTA, AKOOBI JOK/IA-
JIBIBAJI WIEHAM KOHI'PECCA O KATaCTPOdH-
YECKOM MOJIOKEHHU JIeJI HA PBIHKE JIe-
KapCTBEHHBIX IIPENAPATOB Ul JIECYEHUA

OB3OP: NMPEMAPATbI-«CUPOTbI»

AkTepbl Akek KAyrMaH 1 PobepT VTo B cLEeHe, rae OHM BbICTYNAOT Nepes YAEHOMM
KoHrpecca. O6cyaaeTcsl NpobAeMa AeYEHMUST GOABbHBIX, CTRAACIOLLMX PEAKUMMN HE-
Ayramum. CriycTs Natb AHEN MOCAE BbIXOAQ LLOY HA SKPAHbBI KAYTrMAH Pa3bIrpaA 3Ty e
CLEHY NepeA YAEHAMM HOCTOSILLErO KOHrpecca.

penkux 3abosnesanuil. IlpepcrasieHue
nMesIo 60bIION ycreX. HekoTtopoe Bpemst
CITyCT#I 3Ta CLIEHA ObUIA ITOKA3aHA HACTOSI-
UM WIEHAM KOHI'PECCa, 4 B AHBape 1983 1.
npesuaenT CHIA Ponanpxa Periran nopa-
IUCAJI 3AKOH O NPENAPATAX-<«CHPOTAX>.

B nepBOHAYATbHOM BAPUAHTE 3aKOH
OTHOCHJI K «CUPOTAM» T€ JIEKAPCTBA, HA
CO3/IaHHE KOTOPBIX, MO IIPEABAPUTEIb-
HBIM OLIEHKAM, 34TPAYMBATIOCH OOJIbIIE

o K «crpOTaM» OTHOCAT KOMMEPYECKN HEBBIFOAHBIE MPENAPAThl C HEOOABLLNMMN
obbeMamu NPoAK. Mo pellerHnio FDA AeKOPCTBO OTHOCST K STOW KATETopumn, ec-
AV YUCAO €ro notpedutenen He npesbiliaet 200 000.

* 30KOH O NPENAPATOX-«CUPOTAX» MPEAOCTABASIET GAPMALEBTUHECKMM N BUOTEX-
HOAOTMYECKNM KOMMOHMSIM, 3AHVMOIOLLMMCS MOMCKOM AEKAPCTB AASI ASHEHNS PEA-
KUX 3000AEBAHUN, PSIA GUHAHCOBBIX AbFOT M OB6EeCneYMBAET MPUOPUTETHBIN CTATYC
HQA PbIHKE — CEMUAETHUN «CPOK SKCKAKO3MBHOCTIY,

» Paa MpenapaToB-«CHPOT», B MEPBYIO O4EPEAb SMOSTUH-AAbPA, CEFOAHS SIBASIKOTCS
AMAEPOMN MPOACXK. DTA NAPAAOKCOAABHAST CUTYALMSI HOBOAUT HO MBICAb O HE3QO-
KOHHOCTW UX CTATyCAl.

*« OAHAKO CTOPOHHWIKIM 30KOHA YTBEPXKACIOT, YTO OH PABOTAET BO OAQro: CEroAHs Ha
PbIHKE MMEeeTCs 229 NPenapaTOB-«CUPOT», B KOTOPbIX B OOLLEN CAOXKHOCTU HY>XKAQ-
tOTCS1 11 MAH BOABHBIX. BOABLLMHCTBO 13 HMX 6E3 STUX AEKAPCTB NOTMOHYT.

CPEJCTB, YEM Y/IABAJIOCh BBIPYYUTD OT UX
npoaaxu B CIA. DTO OTIyTHBAIO KOM-
ITAHUH, TAK YTO PE3YJIBIATHI IIEPBOIO I'0-
Ja O6bIM HEyTemMTeabHbIMU. M Tormaa
B 1984 1. B 3aKOH 6bUIO BHECEHO YTOYHE-
HHE: TIPENAPaT 6€30I0BOPOYHO IOyl
CTATYC «CUPOTBI», ECJIM YHCJIO €r0 IIOTPE-
owureneii B CIIA He npesbiano 200 ThIC.
YEJIOBEK.

MoHOMNOAU3ALMS PbIHKA
3aKOH B €r0 HbIHEIIHEM BHJIE NTPENOCTA-
BiadgerT (pupmam 50%-HYIO CKUAKY Ha
KIMHUYECKHE UCIIBITAHUA IIPENAPATOB-
«CUPOT», OCBOOOXKIAET MX OT YIUIATBI
MOTPEOUTENBCKOT'O HAJIOTA (HA CETOLHA
aT0 npumepHo $550000), KOTOpPBIHA
OOBbIYHO TLIATAT FDA (bUPpMBI-IIPONU3BO-
JUTENN, U 3anipemaeT FDA BbIIaBaTh pas-
pEIIEHUE HA BBIIYCK aHAJTOTMYHBIX JIE-
KapCTB APYruM (ppMaM B TEYEHHUE CEMU
JIET. DTOT CEMUJIETHUM «CPOK 3KCKJIIO3UB-
HOCTH» U CTAJI ABYKYIINEI CWION 3AaKOHA.
3aKOH HE TOJBKO NPEJOCTABIAET KO-
HOMHYECKHE JIBI'OTBI NPOU3BOAUTEISAM,
HO 1 CTUMYJIUPYET Pa3paboTKy OOsee Co-
BEPLIEHHBIX AHAJIOTOB. B CTaHIapTHBIX
KIMHUYECKUX MUCIBITAHUAX Y4ACTBYIOT
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BHOTEXHONOTHH

TBICAYH OOJIBHBIX, 1 OHU HEPEJIKO 3aTs-
TUBAIOTCA Ha roapl [Topoit mozaen, cTpa-
JIAIONIAX PEJIKUM HEIYTOM, MOYKET OKa-
3aThCSl T'OPA3/l0 MEHBIIE, YEM 3TO
HEOOXOAUMO JJIsI COOJIIOJIEHUS BCEX
IYHKTOB IIPOTOKOJIA. TaK, KOrjia ojiHa U3
($UpPM 3aHATACH CO3/IAHHUEM IIPENAPaTa
JUISL JledeHus JepunmnTa aIeHO3UH/Ie3a-
MMHAa3bl (ADA) — maTOJIOTUH, IPUBOA-
el K CJIOKHBIM (POpMaM UMMYHOJIOTH-
YECKOM HEAOCTATOYHOCTH (SCID), B CIIIA
OBbUIO BCETro 12 jieTeit, CTpa/Ialoux 3TUM
3200JIEBAHUEM. A UCIIBITAHHUE CAPKO3U/IA-
3bl — (PEPMEHTA, UCIIOJIB3YEMOI'O TENEPD
JUISL JIedeHusl Ie(pUIMTa Caxapasbl-U30-
MaJIBIa3bl, IPOBOJAMIOCH HA 41 OOIBHOM.

B CIIA mma poAaBUKEHNUA HA PBIHOK
oonee a(pPEeKTUBHBIX 1 6E30IACHBIX JIE-
KapCTB pa3paboTaHa CIEIUaIbHAs CHUC-
Tema goranui. HaumHas ¢ 1983 1. FDA
BbI1A710 370 IPAHTOB HA OOIIYIO CyMMY
$150 MIIH. CCTIEIOBATEIBCKUM IPYIIITAM,
3aHHUMAIONIUMCS TTOMCKAMM TAKUX IIpe-
1apaToB.

BAAroaoapHbie «CUPOTbI»
HcenenoBanms, CBA3aHHBIE C ITOMCKAMUA
CIIOCOOOB JIEUEHUS PEAKNUX 3200IEBAHUTA,
HMHOIIA IPUHOCAT HEOKUIAHHBIE PE3YJIb-
TAaThl. B OCHOBE MHOIMX TAKHMX HEIYI'OB
JIEXKUT TEHETHUUYECKUI AedeKT (Hanpu-
Mep, TOYKOBAs MyTalMsA), 4 IIOTOMy HMX
CHMIITOMBI IIOMOI'aIOT YCTAHOBUTb HOD-
MaJIBHYIO (PYHKIIHIO COOTBETCTBYIOIIETO
rena. Hanpumep, smdpuzema, NposBIAIO-
aACA B PAHHEM BO3PACTE M CBA3AHHAA
¢ pepuniroM anbda-1-aHTUTPUIICHHA,
JAaeT HCCIEeNOBATENIAM BO3MOMKHOCTD
HU3y4YUTb IPUPOIY 3TOU ITATOJIOTUH B Y-
CTOM BUje, 6€3 HATOXKEHUS TTOOOYHBIX
(daKTOPOB (KypEHUS WIM BO3PACTHBIX
U3MEHEHNN). JIpyroil npuMmep — TpOM-
6oTHYecKas mypiypa. OHa XapaKTePU3y-
€TCA OTCYTCTBUEM (DEPMEHTA, B HOPME
Pa3pymaromero OJuH U3 6€JIKOB KPOBH,
1 494CTO COIIPOBOXKAAETCA MH(MAPKTAMUA
1 UHCYJIBTAMHU.

3aKOH O IIPENapaTax-«CUPOTAX>» CTU-
MYJIUPYET PA3BUTHE OHOTEXHOJIOIMYE-
CKOM MHJyCTpUM. B oTnnumne oT O6bIu-
HBIX (PAPpMALEBTUYECKUX KOMIIAHUI,
BBIITYCKABIIMX B OCHOBHOM IIPENAPATHI
HHU3KOMOJIEKY/IAPHBIX COEIMHEHMIT, GO~
TEXHOJIOIUYECKHE (PUPMBI  3AHAIHCH

TIPOM3BOJICTBOM OEJIKOB, 3aMEHSIONINX
Jle(pEKTHBIE OEJIKM WIM BO3MEMIAIOIINX
ux gedunuTt. s 3T0ro OHU HUCHOIb30-
BAJIM TEXHOJIOTUIO PEKOMOWHAHTHBIX
JHK; T.€. BBIAEIAIN HYKHBIN I'€H, BCTPANU-
BAJIU €I'0 B FT€EHOM OaKTEPUN MIN KIETOK
4EJIOBEKA B KyJBIYpE M HAPaOaTHIBAIN
KOJUPYEMBII 9TUM I'€HOM IIPOAYKT. MHO-
THE PEJIKUE 3200JIEBAHUS JIYUIIE BCETO
TIO/IIAIOTCS JICYEHUIO HMEHHO OUOTEX-
HOJIOTUYECKUMU METOJAAMH. BOJIbHBIE
C CEPBE3HBIMH, YI'POKAIOIMIMMU >KU3HU
MATOJIOTHUSIMH, TAKHUMU KaK (DEPMEHT-

MYyTALMSIMH B TEHETHYECKOM MATEPHAJIE,
HYK/JIAI0TCSI B 3AMECTHUTEIBHON TEPANINHU
OEJIKOBBIMU IIPENAPATAMHU, TIPOU3BO/ICT-
BO KOTOPBIX OOBIYHBIMH METOJAMH O0-
XOJIUTCS CJIMIIKOM JI0poro. B mepunopn
¢ 1983 o 1992 1T. HA OO MPENIAPATOB-
«CHUPOT», MOJTYYEHHBIX OMOTEXHOJIOTH-
YECKHUMU METOJAMU, NIPUXOAWIOCH 19%
BCETO OOBEMA JIEKAPCTB 3TOT'O THIIA, 4
B 2001 . — yxxe 41%.

OJIHUM U3 APKUX IPUMEPOB TEXHOJIO-
TUYECKUX JIOCTHKEHUM, CBI3aHHBIX C CO-
3JJaHUEM TIPENAPATOB-«CUPOT», CTAJIO

Hag HEOOCTATOYHOCTD, 06YCJ'IOBIICHH2H

HEKOTOPBIE PEAKUE 3ABOAEBAHUS

LUNCTUHO3: 136biToYHOE OBPA30BAHME AMWHOKUCAOTHI LIMCTUHA, MPUBOASLLEE
K MOBPEKAEHNSIM MHOTMX OPIraHOB (MPEXAE BCero no4vek 1 nedvenn). B CLUA atim
3a60AeBaHMEM CTPaACOT 400 YEAOBEK.

BOAE3Hb FOLLE: OTAOXEHME XMPOBbLIX BELLECTB B PA3AUYHBIX OPraHAX, OCOBEHHO
B KOCTHOM MO3re, CEAE3EHKE, AETKUX U NeYeHU. MpOosIBASIETCS YBEANYEHNEM NEYEHN
N CEeAE3EHKM, CHKEHMEM YPOBHS TOOMOOLIMTOB, OHOMOAKSIMU CKeAeTa. 3aboAe-
BAHME CBSI3AHO C AednumMTOM GEepPMEHTA IAOKOLLepebpo3nadsbl. Bo Bcem muvpe
STUM HEAYTOM MopaxkeHbl He MeHee 10 000 YyeAoBeK.

HACAEACTBEHHAY TUPO3UHEMUY TUM 1: AedrLMT GEPMEHTA, B HOPME Pa3pYLLALO-
LLLero AMUHOKMCAOTY TUPO3WH. XOPAKTEPUIYETCS1 ONMACHBIMM AAS YKM3HWU HOPYLLEHWS-
MU paboThl neveHn 1 novek. B CLLUA a1nm 3a6oneBaHmeM cTpaaatoT 100 YeAoBeK.

MUOKAOHYC: HeBpoAOrnyeckoe 3aBOAEBAHME, XAPAKTEPUBYIOLLEECS PE3KUM
HEMPOM3BOAbHBIM COKPALLEHMEM MbILL, BcTpeyaetcs y 9 13 100 000 YeAoBEK.

AEOULIUT CAXAPA3bI-UBOMAABTA3bI: oTCyTCTBME PEPMEHTOB CAXAPA3bI 1 N30-
MOABLTA3bI, MPUBOASILLLEE K HECMIOCOBHOCTIN YCBAMBATH COXAPA U KPAXMAA. Cpean
CEBEPOAMEPUKAHLIEB BCTPEYaeTcs1 ¢ Yactotom 0,2%.

TPOMBOTUYECKAS MYPMYPA: CHM)XEHME YPOBHSI TPOMOOLIMTOB U YMEHbLLUEHNE
NPOAOAKUTEABHOCTU KN3HU SPUTPOLIMTOB, MPUBOASILLME K MHOXKECTBEHHBIM KPOBO-
UBAUSIHUSIM B KOXKE U CAMBUCTBIX. B CLLA 3Tm 3a6oAeBaHMEM CTpaAaoT ot 15 000
AO 22 000 yenoBek.

CUHAPOM TYPETTA: MHOXXECTBEHHbIE MOAEPIMBAHMUST (TWKM) MBILLL, I TOAOCOBbIX
CBSI30K MOFYT COMPOBOXAQTLCS XPIOKQIOLLMMMN UAN AQKOLLMMU 3BYKAMM, Y MHOTUX
BOAbHbIX OTMEYOETCS HEMPOM3BOABHOE CkBEPHOCAOBME. B CLLUA 10 naTtoAorus oT-
MevaeTcs y 100 000 Atoaen.

BOAE3Hb BUABCOHA: OTAOXKEHNE MEAM B PASAUYHBIX OPTAHOX M TKAHSIX, B MEPBYIO
oYepeAb B MEYEHN, FOAOBHOM MO3re 1 cetyaTtke. MoXeT NPMBOANTL K AMCOYHKLIMM
HEPBHOM CUCTEMBI 1 LIUPPO3Y NeYeHn. Bo BCeM M1pe aTMM 3a60AEBAHNEM CTPO-
Aatot 30 000 yenosek.

B Mupe wayku
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bHOTEXHOROTHH

penapaTsl NOMUITHAEHTTNKONA (T101),
KOTODPBIM IIPOVIEBAET BPEMS IPEOLIBA-
HUSA JIEKAPCTBEHHOI'O BEIECTBA B KDOBU
MU 3AIUIAET €ro OT ATAK CO CTOPOHBI
MMMYHHOI1 CUCTEMBL BriepBrie 3TOT Me-
TOJ UCNIOJIb30BAIA (hUupMa £122012, BBIITyC-
THBIIAA HA PBIHOK IIPENApaT aJareH s
neuenust ADA-SCID. Bo BceM MUpE 9TUM
3200JIEBAHUEM CTPAAAINA BCETO HECKOJIb-
KO [JECATKOB JETeH, a pa3zpaboTaHHad

KOMITAHHEIH TEXHOJIOTHS HCIOIb3YETCS
TErepb MPH H3TOTOBIECHHUN ITpEnapata
[IDT-UHTPOH, TPUMEHSIOMIETOC B KOM-
IJIEKCHOM Tepanuu npu remature C.

«CUpOTbI»-60rauun

BeTpedaroTcss TpOCTO BOIHIONINE CITY-
4au 3710yNoTpeOIEHUsT 3aKOHOM O TIpe-
MMapaTax-«CUPOTAX», ¥ ITO KACAETCS HE
TOJBKO 3MO3THHA-Ab(a. [OpMOH pocTa

yenoseka (WGH) u npenapat AZT nosiBu-
JIMCb HA DPBIHKE B CTATyCE <«CHUPOT>
U IIPEAHA3HAYAIMUCH JIJIA JIeYeHus aedu-
uwuta hGH n CITWIa. Ho 3atem hGH cta-
JIM HA43HA4Y4Tb HHM3KOPOCJBIM JETAM,
a npuMeHenue AZT pe3KO BO3POCIIO
B CBA3U C pacrnpocrpanenuem CITHM/a,
U Tenepb (PUPMBI-M3TOTOBUTENH TIOJIY-
4aloT MWUIKAPAHBIE NPUOBUIN. CTanu

Pa3aaBaThCsl TOJMOCA, YTO MOAOOHBIE

AECATb BUOTEXHOAOTNYECKUX NPEMAPATOB-«CUPOT», AMAEPOB MPOAAX

dupma-
NPOU3BOAUTEAD
B CLLA

drupmeHHoe
HO3BOHUE

MeXxAyHapoaHoe | 3a6oAeBaHue
HA3BAHME

O6Bbem NPoACK
no BCemy Mupy,
MAH. $

Aara
OAOGpPEHUs
B CLLA

2 VIHTPOH A VHTepdepoH- fenatut C $1447 Schering-Plough Hos6pb 1988
M3r-NHTPOH ansda 2b
PebetpoH
8 HewnoreH duarpacTm HeltponeHus (noHmkeHHoe  $1 300 Amgen ®eBpanb 1991
COAEPXKAHMNE HENTPODUABHBIX
IPAHYAOLIMTOB B KPOBW)
4 XyMYAUH YenoBeyeckuin Anabet $1061 Genentech Oxkt96pb 1982
WVHCYAMH

SHBPeA $762 Hos16pb 1998

$516 MioHb 1998

ST1OHepcenTt ApTPUTLI Amgen

CuHarmnc MoArBrlyma6 PecnnpatopHble Medimmune

3060AEBAHUS Y ASTEN

[ Mpenapartbl, C CAOMOro HOYAAQ OTHECEHHbIE K KATErOpUN «CUPOT».
[ Mpenapartbl, NICXOAHO HE OTHOCSLLMECS K «CUPOTAM», HO HbIHE MOAYYMBLUME STOT CTATYC.
[ Mpenapartbl, HUKOTAQ HE MMEBLLME CTATYCA «CUPOT».
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bHOTEXHONOTHH

«CUPOTBI> HE HYXIAIOTCA B MOJJIEPKKE,
a (pMPMBI JIOJDKHBI OBITh JIUIIEHBI JIBIOT.
He Tak naBHO EBpONENCKUIT COI03 IPH-
HAJI 3aKOH, COIVIACHO KOTOPOMY Ipemna-
paThl JUIAIOTCA CTATyCA «CHPOT», €CIU
34 [T JIET OT UX NPOJAK ObUIM MOJTyde-
HbI CBEPXNPUOBIIH. OJIHAKO AMEPUKAH-
CKHE 3aKOHOJATENM II0J, [JaBJICHUEM
hapMaLEBTUYECKUX KOMITAHUI HE DPa3
OTKJIOHSUIM IOJOOHYIO IIOIIPABKY.

IToKa CJIMIIKOM PaHO TOBOPUTE, IOMO-
ryT i npuHATble EC Mepbl NONPABUTH
ITOJIO’KEHHE fiel. BO3ZMOKHO, CTOUT IIPU-
OErHyTb K rOCYIapCTBEHHOMY KOHTPOJIIO
32 IIEHOBOM MOJHUTHUKOM. ITokazaTenbHa
CUTyald C MMHUITIIOLEPA30N (Liepesu-
MOM) (upMbl Genzyme, NPENAPATOM,
IIPUMEHAIOMMMCS JIJIA JIEYEHHA 60JIE3HNA
Tomre, koTopot crpagatoT 2000 xurenei
CHIA. JIeueHne 3Toro Heyra O6XOIUuTCs
JIOPOKE, YEM JIIOOOTO IPYIOro 3a601€Ba-
nus. [ogosas npuowLIb Genzyme OT IPOo-
JKH uMurmonepasel — $0,5 maps., mpu
3TOM CTOMMOCTD JIEYEHHA OJHOIO 6OJIb-
Horo cocrasisier ot $100 000 10 $400 000
B IO/l B 3aBUCHMOCTH OT BOo3pacTa. Komma-
HMA HE IOUUIA HA CHWKEHUE LIEH JaKe
IIOCJIE TOTO, KAK CTaJIa MCIOJIb30BATh 0O-
JIEE JIETIEBBIM OMOTEXHOJIOIMYECKUI CITO-
CcO6 IIPOM3BOJACTBA IIpemnapara (paHblIe
€I'0 BBIAC/IAIA U3 IUTALICHTBI YEJIOBEKA).

IIbITasACh ONPABJATH BBICOKYIO CTOH-
MOCTD JIEKAPCTB, KOMIIAHUM CChUIAIOTCA
H4 TO, YTO 3TO HEOOXOAMMO VI UX BbI-
JKABAHUA W JIIA [POBEAECHMSA JabHEN-
INX UCCIeoBaHnn. K ToMy Ke, 3ameyva-
IOT OHH, €CTb CJIy4aH, KOI/Ia Ha3HAYaeMas
[IeHa HIDKE, YeM MOoIJIa Obl ObITh. TaK,
dupma Rare Disease lerapheutics ((pumma-
an Swedish Orphan B Tenneccn), npojaeT
CBOHM mpenapar opdaauH, IpeJHa3Ha-
YEHHBIN IS JICYEHUST HACICICTBECHHOMN
TUpo3uHeMuH TUII 1, Ha $80 000 nermes-
JIe, 4YeM CTOUT ONEPALUA IO TPAHCIUIAH-
TALMU TI€YEHU, €IMHCTBEHHOI'O aJIBIep-
HATUBHOI'O CHIOCOO6A JIEYEHUA B ITOM
caygae. @Pupma BIIOJHE MOIJIA OBl ITPO/Ia-
BATb CBOM MPOJYKT BBOE JOPOKE.

Bce aT10 — cnmaboe yreumieHue i
001bHBIX. OJIHAKO HE 3a(PHUKCUPOBAHO
HH OJHOT'O CJIy4as, KOIJd YETIOBEK C peli-
KHM HEJIyTOM OCTaJICS 6€3 0I06PEHHO-
10 FDA nekapcrsa IOTOMY, 4TO HE B COCTO-
AHWHN 32 HETO 3AIUIATUTD. Y OOJIBIIMHCTBA

AeKapcTBeHHble NpenapaTbl U NPUPOAHbIe
61noAormyecKue BeLecTed, oA06peHHble FDA

116 115 ] OBACAGIOT CTATYCOM MPENAPATOB-«CHUPOT
[l He o6A0AQIOT CTATYCOM MPENOPATOB-«CUPOT»
96 92
84 83
78
70 6
63 6
57
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
foabl

Ha AOAIO MPENAPATOB-«CUPOT» MPUXOAUTCS 17% BCEX AEKAPCTBEHHBIX CPEACTB U Nput-
POAHBIX BUOAOMNYECKIMX BELLECTB, OAOBPEHHbIX FDA 30 nocAeaHme 10 AeT.

KOMITAHHH, BBITYCKAIOMIMX IIPENAPAThI-
«CUPOTBI», ECTb IPOI'PAMMBI O€CIUIATHO-
0 OOECTIEYEHMS JIEKAPCTBAMH OOJIBHBIX
C HHU3KUMU JOXOAaMHU. CyIeCTBYIOT
U pegepasbHbIE TIPOTPAMMBI IIOMOIIM
JIOJAM C PEAKHMM ITATOJIOIMSIMH, B 4ACT-
HOCTH 60JIBHBIM reMO(prInen (JieueHmne
HEKOTOPBIX M3 HUX OOXOJUTCH E€KETO/1-
HO B $100 000).

HUKAKOro IPUEMJIEMOIO pPEHMIEHMS
TIPO6GJIEMBI CBEPXIIPHUOBUIEH TTOKA HE HA-
JleHo. AG6u Meriepc (Abbgey S. Meyers),
npe3uAeHT HanmuoHalIbHOW OpraHmu3a-
1AM 110 peKuM 3a60eBanusM (NORD)),
KOTOpasi MOIJIa Obl NPOTECTOBATDH IIPO-
THB TAKOI'O ITOJIOKEHMS Bele, 6/1aro-
JlApHA YK€ 32 TO, YTO XOTS Obl KAKHE-TO
I'DYIIIBI 60JIBHBIX OT 3TOI'O BBIUT'PBIBAIOT.
«[IeHbl — 3TO TO, C YEM MBI HUYETO HE
MOJKEM MNOAeNaTh. ECau moau UMeroT

OB ABTOPE:

BO3MOKHOCTD JIEUUTHCH, ITO YKE OOJIb-
Ioe J1eJ1I0», — roBopuT Menepc. Ee ouenn
OECIIOKOUT, YTO BMEMIATEILCTBO B CTOJIb
JEMUKATHYIO C(Pepy NPHUBEJET K Pa3py-
IIEHUIO BCEM CHUCTEMBL «MBI M30 BCEX
CHJI CTAPAEMCA COXPAHUTD 3AKOH O Ipe-
1apaTax-«CUPpOTaAX» B €rO HbIHEIIHEM
BUJIE, — 3aABJIAET OHA. — Belb KOMITAHNH,
€CJIM UM ITOHAJOOUTCA, HAUAYT KII0Y
K KQKJOMY 4IeHy KOHI'DECC4, 4 Mbl OCTa-
HEMCSI C Ky4KOH HENPHUKAAHHBIX POAM-
TeJIEd C OONIBHBIMM JETbMU HA PYKAX>.

«Hapeska canammn»

3aKOH O IIPENapaTax-«CUPOTAX» KPUTH-
KYIOT HE TOJIBKO 34 TO, YTO OH HE JIMIIA-
€T CTATyCa «CHPOT» JICKAPCTBA, IPHUHO-
CAILIUE CIMIIKOM OOJbIINE TPUOBUIH,
B HEM €CTb €II€ OJHA JIA3€HKa, ITO3BO-
JIAIOIAs TOJHATh YPOBEHb JJOXOJOB.

Tomac Meaep (Thomas Maeder) — rAaBHbIM COBETHUK MO HAYYHOMY NAQHUPOBAHUIO
B MeAVLUMHCKOM LeHTPe AKOPAXKTAYHCKOrO YHMBEPCUTETA. ABTOP PSIAC KHUT, B TOM
uncae Adverse Reactions (<HenpusatHble NOCAEACTBUSI»), B KOTOPOM HA NMpuMepe Tparu-
4ECKOW NCTOPUN C XAOPAMDEHMKOAOM PACCKA3BIBAETCS O COBPEMEHHOM MOAOXKE-

HUM AEA HO GOPMALLEBTUYECKOM PbIHKE.

B Mupe Hayku
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YHUKAABHbIE MPUCNTOCOBAEHNS

FDA - BbICLUIMA QpBUTp B cHepe HE TOABKO AEKAPCTBEHHBIX CPEACTB, HO 1 Me-
AVNLMHCKOTO MHCTPYMEHTApUSI. LIeHTP Mo MEANLIMHCKM MHCTPYMEHTAM 1 Pa-
AVoAormyeckon sawpmte (CDRH) npy FDA pQeT pa3peLlleHme HA NpUMeHeHne
COMbIX PA3HBIX BELLEN — OT LUMATEAS! AASI MPUACBAVBOHMS S13bIKA U XUPYPIMYe-
CKMX COADETOK AO MCKYCCTBEHHOIO CEePALA M ANNAPATOB AASI CKOHUPYIOLLLEN
KOMIMbIOTEPHOM TOMOTPADUN.

B CDRH pa3paboTaHbl AbrOTHbIE MPOBUAA AAST YHUKAABHBIX MOUCTIOCOBAEHNIA,
M3roTABAVMBAEMBIX HO 3AKA3, COMAQCHO KOTOPbLIM OTMEHSIKOTCS MHOTME TPeB60BA-
HWS, MPEADBSIBASIEMbIE K OObIYHBIM MHCTPYMEHTOM. [PaBMAQ KACAIOTCS YCT-
POWCTB, MPEAHA3HAYEHHbBIX AAT HEOOABLLOTO YNCAQ GOABHBIX NAN M3rOTOBAMBAE-
MbIX MO CNELMAABHOMY 3AKA3Y BPAYA. OBbIYHO TAKME AbFrOThl MPEAOCTABASIKOTCS]
MPVIMEPHO MOAAIOXKNMHE MPUCIOCOBAEHNI B oA, M KOTAQ CTOA PACTM CRPOC HA
OAHO M3 HUX — CMELIMOABHYIO TRYOKY-PACLUMPUTEAD, MPUMEHSIIOLLLYIOCS NP 06-
CTPYKTMBHOM YPOMNATUN Y MACAQ, — FDA HEe 3HOAO, YTO ASAQTb.

B CLUA 41cAO CAy4OEB AQHHOW MATOAOIMM COCTABASIET NpuMepHO 200 B roa,
1 €CAV He 06eCneyunTb BbIXOACQ MOYM B AMHUOTUYECKYHO XKMAKOCTb, TO MAOA MO-
SKET MOrMOHYTb. B 1982 I. d1pMA MO N3rOTOBAEHNIO MEANLMHCKMX MHCTPYMEHTOB
B . CneHcep (WrtaT VIHAMOHO) HOYOAQ MPOACBATE POACLUMPUTEAb AASI OTBOAC
MOYM. CHOYOAQ TOKME YCTPOMCTBA M3rOTOBAMBOAMCH HA 3AKOI3, HO KOTAQ UX Y1C-
AO AOCTUIAO 680, CDRH Yk HE MOIAO OTHOCUTb UX K KATEFOPUM YHUKOABHBIX.
3AKOH O AbIrOTOX AAS MPOU3BOANTEAEN PACMPOCTPAHSIETCS HO MPUCTIOCOBAE-
HNS AN ANATHOCTUKI U AEYEHMS1 3060AEBAHNI, KOTOPbLIM B CLLA NoABEPKEHDI
He 6oAee 4000 YeAOBEK, U, B OTANYME OT 3AKOHA O MPEMNAPATAX-«CUPOTAX», YET-
KO OroBAPWVBOET MPUBHLIAM NPOU3BOAUTEAEN. KOMMOHUN OCBOBOXKAQIOTCSI OT
HEOOXOAMMOCTU AOKA3bIBATb, YTO NX MPOAYKT 9PPEKTUBEH, AOCTATOHHO 0BOC-
HOBATb €ro 6e30MNACHOCTb; KPOME TOro, PA3PELLAeTCsl MPOACBATL TOBAP AO
30BEPLUEHMUST KAMHUYECKMX UCTIbITAHMIA. OAHAKO 3Q LIECTb AET AENCTBUS 3AKO-
HQA AbFOTbl OblAM MPEAOCTABAEHbI BCEro 28 YCTPOMCTBAM, TAK YTO BO3HUKAET BO-
MPOC: HE CTOUT AU OTMEHUTL 3AMPET HA NPVObIAb, YTOObI KOMMAHWSIM BbIAO Bbl-
FTOAHO NMOCTOBASITb CBOIO MPOAYKLMIO HO PbIHOK?

C opobpenus FDA mob6oe 3a6051€eBaHuE
MOYKHO NIPEACTABUTD KAK DAl TIOCIEN0-
BATEIbHBIX COCTOAHUI U PACCMATPUBATD
KAKAOE U3 HUX KAK CAMOCTOATEIbHYIO
€JMHUILy CO CBOUMM CHMIITOMAMH, IO
KOTOPBIM M IOJCYHUTBIBAETCA YHCIIO
OONBHBIX. B TakOM ciyyae CTaTyc «CH-
pOT>, I KOTOPBIX YUCJIO MOTPEOHTE-
et He npesbiaer 200 000, moayduT
OOJIBIIIE TIPENAPATOB.

INonoxenwue jen eme 6onee yCIOKHUT-
€51 C pa3BUTHEM (PAPMAKOI'€HETUKH 1 ITEP-
COHU(PUIIMPOBAHHON MeIULMHBL [Tos-
BUTCSI BO3MOKHOCTb IOJIOUPATh Oosee
IIPULIEJIbHBIE, 4 CIEIOBATENIbHO, 60Jee
6e30macHble U 3(PMEKTUBHBIE TTPETAPATHI
C YYETOM I'€HETUYECKUX OCOOEHHOCTEN
Pyl GOIbHBIX M JAMKE OTAEIbHbIX AL~
€HTOB. DTO IOCTABUT I1epe]] (PAPMUHYCT-
pHEN HOBBIE 33/1a4H, TIOCKOJIbKY CEI'OJHA
OHA4 IIPEANIOYUTAET UMETD JIEJIO C OOIIHP-
HBbIM MaJIOAN(PEPEHITNPOBAHHBIM PbIH-
KOM. B 6mkaiime 1ecsaTh JeT OOJIbIINE
I'PYIIIBI OOJIBHBIX C OIMHAKOBBIM JJUATHO-
30M, IO-BU/IUMOMY, Oy/IyT pa30OuThI HA 6O-
JIe€ MEJIKAE TI'PYIIBbL, PA3IHYaAIOIMUECs
B IMATHOCTUYECKOM U TEPATIEBTHYECKOM
IUIAHE, U YIS KOK/IOM U3 HUX Oy/IeT CyIlle-
CTBOBATb CBOI HAO60P ONTHMAIbHbIX JIE-
KAPCTBEHHBIX CPEACTB. B TakoM ciygae
CTATYC «CHPOT» IPUAETCA IPUCBAUBATD
OYEHb MHOI'MM IIPEINAPaTaM.

Co BpeMEHHU NPHUHATHA 3aKOHA O IIpe-
naparTax-«Cuporax» npousio 20 Jer.
B Teuenue 10 s1eT, IpEAIIECTBYIONNX T'O-
Jly €TI0 IPUHATHA, HAd PHIHOK ObUIO BBIITY-
LIEHO BCEro 34 mpenapara s Je4eHus
peaxux 3aboneBaHuit, a 3a 20 ner, npo-
memmux ¢ 1983 1, UX 4HUCI0 JOCTUTIIO
229. 9 1ekapcTBa HIPUHUMAIOT 11 MITH.
4EJIOBEK, B OCHOBHOM CTPAAAIOIIMX
OITACHBIMM I 5)KU3HH IIATOJIOTHAMM.

AHAJIOTUYHBIE 3aKOHBI (TIOYTH J10-
CJIOBHAS1 KOIIHMA AMEPUKAHCKOI'O) IIPU-
HATBI CETOAHA EBPOIENCKUM COIO30M,
ABcTpanuen, AnoHnen 1 HEKOTOPBIMU
JPYTUMH a3UATCKUMHU CTPaHaAMU. A YII-
paBjaeHHUE BHYTPEHHEIN O€30MaCHOCTH
CHIA nake HAMEPEBAETCA B3SITh €I'0 34
OCHOBY IIpH Pa3pabOTKE aHAJIOTUYHBIX
AKTOB, KACAIOIUXCA BAKLUH WU aHTHIO-
TOB, HAIIPABJIEHHBIX IIPOTHB BO3MOX-
HBIX KOMIIOHEHTOB OHOJIOIMYECKOTO
U XMMHUYECKOTro opyxus. M
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MEJTHIHHA

AI'II'ICIpCIT NCKYCCTBEHHOIO KPOBOODOPALLIEHMS], KOTOPbIN
30MEHSIET PABOTY CEPALIO N AETKUX BO BREMS OnepauUni
KopoHapHoro wyHtmposaHusa, He AILIeH HeAOCTATKOB.

MeHs rOTOBWIM K OIIEPALMUA HA OTKPbI-
TOM cepzatie, KoTopyio B CIIA exxerogHo
rnepeHocAar nopsagka 500 ThIC. YEIOBEK.
ITocnepnee, 4To 5 3AIIOMHMJI, ObLIA XO-
JIOJHAA KOMHATA C ITOTOJIKOM U3 HEP:Ka-
Beromier cranu. [Tocne Toro Kak 1ojiem-
CTBOBAJIA AHECTE3MSA, XUPYPIU CHAETAIA
paspes3 B Maxy, YTOOBI MOJYYUTD JOCTYIT
K 6€IpEHHON BEHE U apTepun. Yepes Be-
HY OHM BBEJIU B IPABOE IIpeacepaue
(BEPXHIOIO KAMEPY CEPALA) TPyOOUKY,
HAa3BbIBAEMYIO KAHIOJIEH, KOTOPasd, KaK
U ellle OJH4, NPHUCOECJUHEHHAA K apTe-
pHH, TAHYIACH K ANNapaTy MCKyCCTBEH-
HOI'O KPOBOOOPAIIEHUSA, H3BECTHOMY
TAKKE KAK HACOC-OKCUT'E€HATOP, WIN all-
napar cepaue-jaerkue. Mubeknusa remna-
PHMHA HE MO3BOJI/IA KDOBH CBEPTBIBATHCS
IIPU MPOXOKACHUU YEPE3 YCTPOUCTBO.
B anmapare BEHO3HAasA KPOBb OXJIAKIA-
JIACh, YTOOBI HE TPABMUPOBATH TKAHH.
TeMnepatypy Tena CHHU3WIA A0 25°C
(77° mo ®apenreiity). Hactynuno co-
CTOSIHHE TJIyDOKOHN T'HIOTEPMHU. XU-
PYPIU BBEIH B 40PTY ITHEBMATUYECKUN
32KHM, IIEpeEKPHIB ee. Cep/lie 61O OC-
TAHOBJIEHO IIPH IOMOIIU [JBYX JIMTPOB
CHELMAIBHOIO OXJIAXKAEHHOIO KaInH-
HOT'O PACTBOPA, M HA OJIVDKANIINE JBA Ya-
€4 €ro poJib B34 HAa cebs HACOC-TeHePa-
TOp. JBaAllaTHCAHTUMETPOBBIN pPa3pes
Ha NPaBOH CTOPOHE pebpa MO3BOJIMII
Bpa4aM BBECTU (POTOKAMEDPHI U HHCTPY-
MEHTBI, 4 3aTEM IIPOBECTU ONEPALIMIO Ha
CEPIEYHOM KJIANAHE, IOPAKEHHOM BPO-
JKJIEHHOM MaTOJIOTHEH.

Yepes HeAeO 51 BBIIMCAICA U3 60/Ib-
HuU1pL IpaM 3a:xm1 6BICTPO U HE 6ECTIO-
KOWJL [IBE€ HEJIEJIU CITyCTA A YK€ BBIXOIHII
U3 I0M4 U COBEPIIAI HETOPOILIHUBBIE

MPOTYJIKH, 4 YEPE3 MECAL, OTIIPABUIICA B
cnopr3al. Hecmorps Ha Heruioxoe (u-
3UYECKOE COCTOSAHUE, MOE CO3HAHUE HE
NPOACHAIOCH: MBICJIU ITyT4JIHMCh, MTHOIJA
A TePA] HUTb Pa3MbIIIEHUNA. Bckope
MHE IPHUIUIOCH YOEAUTBHCHA, YTO TEpa-
MEBT, IPEAYIIPEAUBIINI MEHA: «BO3MOXK-
HO, HEKOTOPOE BPEMs Bbl OyZleT€ HEMHO-
I'O NOJABJIEHbI>, — BBIPA3UJICSA CJIMIIKOM
MATKO. Hactpoenue 6bU10 TO B3BUHYEH-
HBIM, TO IMOJABJIEHHBIM. Sl HE MOT cocpe-
noTOYNTHCA. OYEeHb XOTEIOCh CHOBA 00-
PECTH CITOCOOHOCTD JIOTUYECKUA yMATh.
Bce paBHO O yem.

B TO Bpems A He 3HaJI, YTO BCE NPOMC-
XOJMBIIEE CO MHOI UMEET OOBACHEHHUE.
¥ manuenTos, npomeamux depei AMK
NpY ONEPALMAX HA OTKPBITOM CepALe
(B MOEM CJIy4yae — HA CEPAEYHOM KJIama-
He), HA0JIIOAE€TCA BDEMEHHOE ITOMPayde-
HHE CO3HAHUS. TaknuxX OONBHBIX XUPYPry
MEXIy COOOM HA3bIBAIOT «AUKHYTBIMU>.
OHH UCHBITBIBAIOT U3MEHEHHUA JIMYHO-
CTH U TPYJHOCTU B OOlIeHUHU. Bce ato
BBI3BIBAJIO HEJOBEPHE K AIIAPaATy MC-
KYCCTBEHHOTO KpoOBOOOpamieHus. Co-
IJIACHO MATHUIETHUM HAOIIOAEHUAM HAJ
MALUEHTAMH, NIEPEHECIIUMUA KOPOHAP-
HO€ HIYHTHPOBAHUE, BOCCTAHOBJIEHUE
YMCTBEHHBIX CIIOCOOHOCTEU IPOXOIUT
KpaitHe MmejineHHoO. Heyxenmun B 3aTOM
JEUCTBUTEIBHO BUHOBAT AMIAPAT CEP/I-
Le-JIETKUE, EXKETOLHO OOCTYKUBAIOWHMI
900 TBIC. ONIEPALIMI KOPOHAPHOTO HIYH-
THPOBAHUSA?

Nctopua AUK

IIarepecat net Hazay B ke HepCcoHOB-
CKOM MEAMIIMHCKOM Koyie/mke B drta-
nenbdun JxoH I'mé6oH-mnaamui (John

Heysdam Gibbon, Jr.) BriepBbi€ IpoOTIIE-
pupoBan 60IBPHOTO C UCIOIb30BAHUEM
ammaparta cepane-nerkue. OH Hadgan
pa3pabaTeiBaTh 3TO YCTPOICTBO €IIe
B 1930-x 1T, OyzAyun craxkepom lapsaj-
I'm66on
TTOJIL30BAICST KOHCYIBTALMSMI WHKEHE-

CKOU MEIUIIMHCKOM IIKOJIBIL.

POB U ONMPAICA HAa (PUHAHCOBYIO IO-
MoIlb npe3uzieHTa /BM Tomaca YoTcoHa
(Thomas J. Watson) 1 Apyrux CHOHCOPOB.

J10 TOrO KaK B 9KCIUTyaTALMIO ObLI BBE-
JIeH Hacoc ImOOOHa, B paCHOPSKEHUUN
XUPYPros 6bUIO BCETO 15 MUHYT, O6ecrie-
YUBAEMBIX BBOJMMBIM HAPKO30OM WIH
OXJIQKACHUEM TeJd NMALUEHT4, BbI3bIBA-
IOIIMM 3aMejjIeHrne OOMEHA BEIIECTB
U HUPKY/HALWUA KPOBA. XUPYpPraMm KaTa-
CTPOMUYECKA HE XBATAJIO BPEMEHU HaA
OTIEPALINIO, TAK KAK OPTraHU3M IALUEHTA
CTPajaa OT AeULIUTA KUCJIOPOIA. AlIIIa-
pat I'm660Ha MOIIOAI KPOBb, U/IYILIYIO
K CEPALY U JIETKUM, HACBIIAI €€ KUCJIO-
POZOM 1 BHOBb HAIIPABJIA B A0PTY U J1a-
Jle€ B APTEPUATBHYIO CUCTEMY M TEM
CAMBIM TIPOTHBOCTOSUI KHCIOPOLHOMY )
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rOJIOAHUIO. XUPYPI'U IIPOBEIN TAK MHO-
ro onepauuii A0pTOKOPOHAPHOI'O HIyH-
TupoBanua (AKIILD), 9TO CTa/M HA3BIBATH
UX MONPOCTY <«KAMYCTOW», OT AHIJINM-
CKOM a006peBuaTypbl CABG, HATTOMHHAIO-
e cJIoBoO cabbage (xamnycra). OJJHAKO
MHOIME T'OZIbl MEJAUKU HE NPHUHHUMAINA
B PACYET IMOCJIEACTBHUSA TAKOTO POJA XH-
PYPIUYECKHX BMEMIATE/IBCTB.

Hui. I[Tocne nyOauKanuyu pe3yabraToB
HUCCAEJOBAHMMU MBI IOJYy4YHId Oojiee
4 TBIC. TMCEM OT TEX, KTO IIEPEHEC KOPO-
HApHOE IYHTUPOBAHUE. MHOTHUE ObUIN
CYACTIIMBBI YOEIUTBCA, YTO BOBCE HE CO-
IIIJIA C yMa», — ITUCAJ YYEHBII.

I'pynma HpromaHna MCIOMb30BAIA IIAThH
MCUXOJOTMYECKUX TECTOB. 261 marueHT
13 YUCJIA HYKAAOIMUXCA B KODOHAPHOM

HO 429% NpOAEMOHCTPUPOBAIN PE3KOE
CHIDKEHHE YMCTBEHHBIX CIIOCOOGHOCTEH,
JIKE C TIOTIPABKOI HA €CTECTBEHHOE CTa-
peHme.

B yem Xxe npuyYnHa?

Cunraercs, yro npumeHeHue AMK mosxer
BBI3BATD IICUXUYECKHUE PACCTPOMUCTBA, HO
3TO Y HE JOKA3aHO. Bpauu nojaraior, 4ro

Y NAUNEHTOB, npolwealunx yepes AVK npu onepavpsix
HO OTKPBLITOM CepALe, HCI6/\FOACI€TC9I BpEeMEHHOoe
NMnoMpaveHMne CO3HAHUS]. HactpoeHre Geisaet

TO B3BMHYEHHbIM, TO NMOAOQBAEHHbBIM.

Curyanuusi Ui3BMEHWIACK. B cratbe Map-
Kka Heiomana (Mark ENewman), 3asezy-
IOIIEr0 OTHEJEHUEM AHECTE3UOJIOIUHU
MeIMIUMHCKOTO HEHTPA IPU YHUBEPCHU-
TeTe JploKa, OIyOJIMKOBAHHON B «Menn-
IIMHCKOM JKypHaJIe HOBOW AHIJINHN»,
YTBEPKAAIOCH, YTO JAXKE YEPES NATD JIET
MOCJIE TAKOW OINEpAlMK MHOTHE MALM-
€HTBl CTPAJAIN OT CEPbE3HBIX INCHUXH-
YECKUX PACCTPOMCTB. «[Ipn onmucanum
NCUXUYECKUX HAPYHMEHUH, TPOUCXO-
ausmux nocne AKII, panee nCrmonb3o-
BAJIM TAKME OIIPEAENEHUSA, KAK <«€/Bd
PA3/IMYUMBIE», «<BDEMEHHBIE» U «CyOKIIM-
HHUYECKUE», KOTOPBIE HE OTPAKAIN BCIO
CEPBE3HOCTh MPOMCXOAUBIIMX U3MEHE-

IIYHTHPOBAHUH JOJLKEH ObUI KDATKO I1€-
PECKA3aTh HEKUH CIOXKET, BOCIIPOM3BECTH
0 MAMATH HU300pAKEHUE, OOBEAUHHUTD
B ITAPbl CUMBOJIBI U LU(PBI, 4 TAKKE CO-
CTABUTDH IOC/IEJOBATENBHOCTD U3 YHCET
n 6yks. [TouyTn cpasy nocie xupyprude-
CKOI'O BMEHIATEIBCTBA 53% HCIBITYEMBbIX
ObUIM HE CIIOCOOHBI NPOJIEMOHCTPHPO-
BATDb TE€ JKE PE3YJIBIATHI, YTO M [0 OIepa-
. CIyCTd MIECTb HEJIEIb HEAOMOT aHUE
HICTBITBIBATIN 36% IPYIIIIBL, 4 Y€PE3 MECTh
MECSIIEB 3TA JOJISI CHU3WIACH 10 24%.

ITo mpomecTsuu 1ATH JIeT HbIoMaH 1mo-
BTOPHO IPOBEJI TECTBL. HEKOTOPBIE U3 11a-
LIMEHTOB ITOKA3IM ITPUOIUZUTETBHO
T€ K€ PE3YJIBIAThl, YTO U A0 OIEPALMH,

OB3OP: AMNMAPAT NCKYCCTBEHHOTO KPOBOOBPALLEHAS

o ANK Bnepsble BbiA MPUMEHEH HO YeAoBeke B 1953 I, YTO MPOM3BEAO NEPEBOPOT
B KOPOHOPHOW XMPYPIU, MOCKOALKY MO3BOANAO BPAYAM ONMEPUPOBATL HO OTKPBITOM
cepaLe boaee Yaca. B NpoLAOM B pACTOPSHKEHNN XUPYPra BbIAC BCEro 15 MUHYT.
e O KPATKOBPEMEHHOM OCAQDAEHUN YMCTBEHHBIX CMOCOBHOCTEN MOCAE Onepa-
umn ¢ npumeHernem AVIK ctaam coobuats B nedat. OCAOXKHEHWS CYHUTAAUCH Bpe-
MEHHbBIMM N PACLEHNBAAUCH KOK OBLLAS PEAKLMS OPraHM3MA HA XMPYPrMYecKkoe

BMEeLLATEeAbCTBO.

*OCAOBAEHNE YMCTBEHHBIX COCOBOHOCTEN MOCAE ONEPALMN MOXKET COXPAHSITLCS
roaaMun. CHMTAETCS], YTO OCHOBHAS MPUYMHA HEAYTA — MEAKME HYOCTULLbI U MY3bIPbKN,
30COPSIOLLME KPOBSIHOE PYCAO B pe3dyAbTaTe paboTbl AVIK.

ONPEEJIEHHBIA BPES, OPraHU3My HAHO-
CUT HACOC, U3MEHAIOINN €CTECTBEHHYIO
LMPKY/BLMIO KPDOBH MALIMEHTA, 4 TAKKE
33COPAIOIMIMI €€ MEJIKMMHM 4YaCTULAMH
(KOMOYKHU JKMPA, KPOBAHBIE CTYCTKU) U
ITy3bIPbKAMU. BO3MOKHO, KPACHBIE KPO-
BAHbBIE KJIETKU MIPH IPOXOXKIEHUH Yepe3
annapaT NOBPEXIAIOTCH, BbI3bIBAA KHC-
JIOPOAHOE royiofjaHue. Anmapar I'm66oHa
IIPOKAYHBAET KPOBbB 110 TPYOKaM, Oruda-
IOIIUM POJIMKH, IIPUWIEraloiye K Bpama-
IOIIUMCS pblYaraM, KOTOpPBbIE, TIOJOOHO
BEHYMKY I B3OMBAHMSA AMLI, IOMOIAIOT
POJIMKAM MPOTAJIKUBATE KPOBD 110 TPYyO-
KaM. /lake B anmnaparax HOBEUIIETO 00-
pasla CONPHUKOCHOBEHHUE CO CTEHKAMM
TPYOOK MOXKET TPABMHPOBATH KJIETKH.
JBIDKYIITUECS POJIHUKHA MOTYT J1Ie(pOpPMHU-
POBAaTb WIN JAXKE PA3AABUTD HX.

B xoHcTpykumsax I'm66oHa KpOBb It
HACBIMEHUA KHCJIOPOJOM KalaeT Ha
IIPOBOJIOYHYIO CETKY, YTO IIPHU HEIO-
CPEACTBEHHOM KOHTAKTE C BO3JYXOM
INPHUBOJUT K KHUCIOPOJHOMY OTPaBJIE-
HMIO. BO3HUKAIOIHE IIPU 3TOM My3bIPb-
KM BO37lyX4 IIPUBOJAT K 3aKyIIOPKE apTe-
puit. YTOOBI CBECTH K MHUHUMYMY
HETATUBHBIE ITOCIENCTBUA, UCCIIEJOBATE-
JIM IPUMEHWIM UCKYCCTBEHHOE JIETKOE,
CHA6KEHHOE TPOHULIAEMON [UIA I'a30B
CUHTETUYECKON MEMOPAHOI.
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PHOTO RESEARCHERS, INC./LECA (photograph); ALICE Y. CHEN (illustration); SOURCE: ST. JUDE MEDICAL, INC.

MEXAHUYECKOE CEPALIE U AETKNE

ANNApAT NCKYCCTBEHHOTO KPOBOOOPALLEHNST OCYLLLECTBASIET KDOBOTOK M OOOraLLLaET
KPOBb KNCAOPOAOM BO BPEMS ONEepALIN HO CEPALIE NAN CEPAEHHBIX KAQNAHAOX. B Hem
AEVCTBYET POAMKOBBIN HOCOC. KPOBb 13 BEH MOAQETCS B PE3EePBYAP, A OTTYAd — B OK-
CUreHaTopP, FAE OHAO BBIAEASIET YIAEKNCABIV TA3 U HOCHILLLAETCST KUCAOPOAOM; GUABTD
30AEPKMBAET HEXXEAATEABHbIE YOCTULBI 1 MY3blPbKW. CHAYAAQ TEMAOOBOMEHHMK OXAQ-
SKAQET KPOBb, YTOObI MPEAOXPAHUTL TKAHW OT MOBPEXAESHUA. XVPYPTY NepEXMMAIOT
AOPTY M OCTOHCBAMBAIOT CEPALE MPU MOMOLLM XOAOAHOTO KOAUMMHOTO PACTBOPA,
DYHKUMM CepALIa U AETKX BepeT HO cebs1 annapaT cepALe-Aerkme. Mo OKOHYOHWK
onepaumm TENAOOBGMEHHMK BHOBb HOMPEBAET KPOBb, XMPYPRIM YACQASIKOT 3CDKMMbI 1 BOC-
CTAHABAMBAIOT PABOTY CEpALLQ.

Arperar, CoCTosiLLUIA U3 OKCUreHaTopa
1 TENAOOGMEHHUKA

3meeBuk
TENAOOGMEHHUKA
BoAsiHOM Hacoc
W peryaqarop
( TemMneparypbl 5
"""‘_'T"- | II AMNNAPAT UCKYCCTBEHHOTO KPOBO-
~ (‘__,.-—- 1 o6pallieHnsl (Ha nepeAHeM NAaHE)
,_,..r" B AGNCTBUM.
HelnAoHOBbI A y
ceriarsIi I —— s COCYA-TPAHCMAQHTAT
DUALTPp — - | |L | "
i% — J N ; Aopta
" ."r BepxHsis o
¥ MOAQSs BEHA
1 Pesepsyap | AeroyHas aprepus

I |- -

3axum

KpoBb,
HACBILLEHHAS
KUCAOPOAOM

aptepun

Aoprta

foAoBKM HOCOCO — BeapeHHble

aptepum

Tok KpPOBU

—

b —— —

i

3aKuM

. i—-.ﬂ*Lhri--;

My onepaLmm KOPOHAPHOTO
LIYHTUPOBAHNS  MUCMOAB3YIOT
TPAHCMNAQHTOTbI KPOBEHOCHbIX
COCYAOB, B3SITbIX N3 KAKON-HW-
ByAb YOCTU TeAQ, YTOBbl CO3-
AQTb OOXOAHOE PYCAO (CM.
PUCYHOK) AASI HOMBOAEE 30KY-
NOPEHHBbIX APTEPUIA N TEM CO-
MbIM BOCCTOHOBUTb HOPMOAb-
HbI MPUTOK KPOBW K CEPALLY.

Moy nepexnmaHun  Kpose-
HOCHBIX COCYAOB (&, b), O TOK-
e MPU MPOXOXKASHUM KPOBU
yepes AVK o6pa3ytoTcs Mea-
Ke YacTuLbl (€) AU MY 3bIPbKN,
CMOCOBHbIE 3AKYNOPWUTL CO-
CYA VI TEM CAMbIM AULLNTB KUC-
AOPOAQ OKPY>KAIOLLME TKAHW.
TAK BO3HMKAIOT MUKPOUHCYAb-
Tbl, CMOCOGCTBYOLINE BpEe-
MEHHOMY OCAQBAEHMIO YMCT-
BEHHbIX CMOCOBHOCTEN MALM-
E€HTOB.

F = OnacHble YacTULb!
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HecMoTps Ha BCAKME YCOBEPIIEHCTBO-
BaHUA (TOJUBHUHUJIOBBIE TPYOKH, K KO-
TOPBIM HE NPHIMIIAIOT KPOBAHBIE KJIET-
KH; IEHTPOOEKHBIE HACOCHI, GEPEKHO
O6PAIAIONIUECS C KPOBbIO; 'dA3000MEH-
HHKH, YMEHBIIAIONIME PAa3MEP Iy3bIPb-
KOB, M MOAM(MUUMPOBAHHAA CUCTEMA
KOHTPOJIA TEMIIEPATYPBI), CUTYyaLMA HE
yiydianace. B pegynsrare AMK u xupyp-
TMYECKOI'O BMEIIATENIBCTBA B KPOBAHOM
pycie NOSABIAIACH Iy3bIPbKHA U HHOPO/I-
Hble Tena. O60JI0YKH PA3PYHIEHHbBIX KPO-
BAHBIX KJIETOK, YACTULbI ITOJHUMEPHbBIX
TPYOOK M (PPArMEHTH APTEPHUATBHBIX
OsIeK 0OO6PA30BBIBAIN IMOOJI, CITIOCOO-
HBIA IIPOMTHU Y€PE3 ANIAPaAT U KAHIOIIO
B nepudeprudecKre COCyAbl M Iepe-
KPBITh KPOBOTOK (KaK IIPU HHCYIBTE).
BO3HHKAJIO JIOKAJIBHOE KHCJIOPOJHOE
rOJIOJAHHE, MHOIA OTMHUPAJIN IIPUJIETA-
IOIIME TKAHM.

VYCOBEPMIEHCTBOBAHHAA TEXHHUKA I10-
MOT'Aa€T CHPABUTHCA C KPYIIHBIM 3MOO-
JIOM: yacTuibl pazmepom 0,2—-0,5 MHUK-
POH MOXHO OT(OUIBTPOBATH B AIlIIapare
HUCKYCCTBEHHOI'O KPDOBOOOPAIIEHUA TTPU
MOMOIIM CETKH U3 ITIOJTMMEPHBIX HUTEM.
becmoBHbIE KOHHEKTOPBI COKPAIAIOT
BpEM:A PA6OTBI C A0PTOH M OTCEKAIOT Ya-
CTHULIBI, 3aCOPAIONINE KPOBAHOE PYCIIO.
[1g moucka O6iyKJAI0MNUX MUKPOILY-
3BIPBKOB MCITOJIb3YIOTCA JOIIUIEPOBCKUE
YJIBIPA3BYKOBBIE JIETEKTOPBL. OJHAKO
CHELUAIACT, OTBEYAIOIIMIL 32 PAOOTY aIl-
napara, nepgys3nosor, peryampyer Ipo-
XOK/JIEHUE KPOBU Y€PE3 I'A3000MEHHHK;
3MO0JI, PA3MEPOM MEHBIIE TOT'O, KOTO-
PBIF CIIOCOOGEH OOHAPYKHUTH JIETEKTOP,
MOYKET OCTATHCSA HE3AMEYEHHBIM. B Teue-
HHE 4aCa B KPOBb OIIEPHUPYEMOI'O ITOCTY-
naet 200—300 TakuX YacCTUIL, IIPEJCTAB-
JIAIOIIUX YIPO3Y TKAHAM OPraHU3MA.

HbIOMaH M €ro KOJIJIETH YOEK/EHBI,
9TO ITOJOOHBIE MOOOYHBIE JIEUCTBUS
XUPYPIrUYECKOI'O BMEMIATEIbCTBA BbI-
3bIBAIOT MCUXHMYECKHE OCJIOXKHEHMA.
Jlpyrue ncciaesoBaTe/d HE Pas3AesdaioT
TOM TOYKM 3peHuUsl. Bonbdranr Miosb-
rec (Wolfgang Mullges) u3 Bropuoypr-
CKOro yHHBepcuTeTra B lepMaHuM
Ha INPOTSKEHUU TIATH JIET HAOIIOAN
52 4YeJoBEK4, NEPEHECIINX KOPOHAp-
HOE IIyHTUpOBaHHUE. B pesynbrare
HCCJIEJOBAHUM OOIIEro OcCaadbJIeHUs

«PYKA», MOMOTAIOLLAS XUPYPTY

[TOAOBKM C Npu-
cocKkamu obec-
neyMBealoT He- "
NOABWXHOCTb i
He6OAbLIOro '
y4yacTKkd nosepx-
HOCTU cepALd .-

&

[PYAVHHBIN

paHopacLINpUTeAb |

Mpn onepauunsx HA PAGOTAIOWEM CepAle annapaT MCKYCCTBEHHOTO
KPOBOOBPALLEHMS HE NMPUMEHSETCS. AASI TOFO YTOBbI 3ABUKCUPOBATL YHOCTOK
NMOBEPXHOCTU OPIraHA B  OMPEAEAEHHOM MOAOXKEHWUN,
AOKQAbHbIE CTABUAM3ATOPbLI C MPUCOCKAMM (CM. PUCYHOK). OHK MO3BOASIKOT
XMPYPram OMepupoBaATh, He MpuBerasl K OCTAHOBKE CepALld. A0 CUX Mop
HEW3BECTHO, MOMOIQET AVl 3TA METOAMKA M3GEXKATb OCAOKHEHNIN HA MOSF.

BcacbiBaowme
TPY6KMN T

Bo Bpems onepauum CTa6MANZATOPbI
NPUKPENASIOT K CEPALLY U TOKUM
06pazoM GUKCUPYIOT ONPEAEASHHbIN
YHOCTOK MUOKOPAQ

MNCMNOAB3YIOTCY

o

— TOAOBKO C NPUCOCKOMN
YAEPXXUBAET cepAaLe
B HY>XHOM MOAOXEHUU

[PYAVHHBIA PAHOPACLUMPUTEAD
OTKPbIBAET AOCTYN B IPYAHYIO
KAETKY

YMCTBEHHBIX CIIOCOOHOCTEN IO CPaB-
HEHMUIO C JIOONEPAITMOHHBIM BBISIBIEHO
He 6bUTO. TeM He MeHee aAKTHBHO Be-
JIUCh PA3PAO6OTKU YCTPOKCTBA, AJBTEP-
HaTUBHOTO AUK.

Onepauun 6e3 annapara
MCKYCCTBEHHOro
KpOBOOOGPALLEeHUS

XUPYpru MyTAT, 9TO TIPOU3BOAUTH KOPO-
HApHOE IYHTUpOBaHUE 6e3 AVK Te. Ha

paboTaroIeM CEPALE, BCE PABHO YTO I'Pa-
HUTb JIMa3bl, CUJd BEPXOM Ha JIOWIAJH.
Crabmm3aTop HATIOMUHAET KOHEYHOCTD
M1ayKd, CHAOKEHHYIO IOAYIIEYKOH, (PUK-
CHUPYIOHIEH TOJIOKEHUE CEPALIA MPU IIO-
MOIIM BaKyyMHOU TNPHUCOCKU. HecMoTps
H4a TO 4YTO ONEPALUM O€3 NPHUMEHEHUS
AMK nHe BCernaa BO3MOXHBI, OHU MOIYT
OBITH AIBIEPHATHUBOM U1 HEKOTOPBIX I1a-
LIMEHTOB, YYBCTBUTEIBHBIX K CTPECCY, BbI-
3bIBAEMOMY armaparoM. Ceituac B 20—-80%
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MEJTHIHHA

CIydaes (B 3aBUCUMOCTH OT XHUPypra u
OOJIbHULIBI) NPU ONEPALMAX HA CepALe
OTKA3bIBAIOTCA OT HACOCA-OKCHUI'€HATOPA.
(IToppobHee 0O aTBIEPHATUBHOM METO-
nuke cm.: K. Boper (Cornelius Borst). «Ornie-
panys Ha ObIoHIEMCST cepatie», «B mupe
HAYKW», ITAJIOTHBIA BBIITYCK.)
BBIACHHIOCH, YTO HOBASA METOJUKA ITO-
3BOJIAET CHM3UTb KOJIMYECTBO HEXKEsId-
TEJIbHBIX BKJIIOYEHHUNA B KDOBH NALUEH-
ToB. Tax, B 2001 r. [xeficon Boynec

YUYUTBIBAS TO, YTO 3TO CHU3UT CTOMMOCTh
ONEPAITUHI U COKPATHT CPOK PEAOUINTA-
1uu? IToka BONpOC OCTAETCs O€3 OTBETA.
CIMIIKOM MHOTO (DaKTOPOB, JEUCTBYIO-
IIUX KAK BO BPEMSI XUPYPIrHUECKOI'O BME-
IIATENbCTBA, TAK M IIOCJIE HETO, MOIYT
0OC/1A6UTh YMCTBEHHBIE CITOCOOHOCTH I1d-
1enTa. Cpen HUX: BOCHATIEHUE, TUTTOK-
cusl (HETOCTATOYHOE CHAOKEHUE TKAHEN
KHCIOPOJIOM), TTOHMKEHHOE KPOBSIHOE

JIABJICHUE, 4HOMAJIbHBIC CEPJICUHBII

JIMXOPAJJOYHOE COCTOSIHUH IIPUYMHON
MO3IOBOM JIUC(PYHKIIMH WJIN TOJIBKO €€
CHUMIITOMOM.

HpIOMaH CUMTAET, 4TO IJIABHOE — pe-
LIIUTh, KAKHUE JIEMCTBUS Bpadyer 6osee
KOHCTPYKTHUBHBL «EC/IN Pa3/IUyYHbIE YCO-
BEPIIEHCTBOBAHUS CIIOCOOHBI TTOBJIUATH
Ha IIOCJIEJICTBUS OIEPALTAN, 3HAYUT, MBI
B COCTOSIHUHM U3MEHUTH COCTOSTHUE YM-
CTBEHHBIX CITOCOOHOCTEN ITAIMEHTOB

B JIYIITYIO CTOPOHY>.

[naBHOe - PELUNTD, kakme pencteig Bpayein Hanboaee
abdektmeHel B XOAE Onepaunin.

(B.Jason Bowles) co cBonmu KosieraMmu
13 MeJULUMHCKOIO LEHTPA CBATOI'O
®pannucka B Tononyny obcnegosan 40
MALMEHTOB, IEPEHECIINX OIIEPALMIO Ha
padoralomem cepane, NpU MNOMOIINH
JIOIILIEPOBCKOI'O YABIPA3BYKOBOIO JIETE-
KTOpA. YUC/IO HEXKENTATENbHBIX YaCTHL],
B KPOBM 3THUX OOJIbHBIX B CPEJJTHEM COCTA-
BIJIO 27 IPOTHB 1760 y MAIUEHTOB, OITe-
PUPOBAHHBIX C HCTIOAb30BaHuEM AMK.
ITpaBaa, OCTAIOCh HEACHBIM, CHU3HUIIOCh
JI 9YMCJIO OCJIOKHEHUI HA MO3T. Pe3ynb-
TAThl UCCIAEAOBAHUN IIPOTHBOPEYUBBIL.
DKCIEPTHI 3AABJIAIOT, YTO IIPEKHUE I10-
IIBITKA OINPEJEIUTD, YTO 1OJ HaOmo/Ie-
HHMEM HAXOAWIOCH HEJOCTATOYHOE KO-
YECTBO MCIIBITYEMBIX, 4 TAKKE BO3HUKIN
OIPEJEJIEHHbIE TPYAHOCTH MPH OLIEHKE
YMCTBEHHBIX CIIOCOOHOCTEW. B 2007 1.
MUHUCTEPCTBO IO JEIaM BETEPAHOB
CHIA noJBeieT UTOrH HMHMPOKOMACIITAO-
HOT'O MCCIEJOBAHUA, KOTOPOE BO3IVIABUT
Ppenepuk I'poysep (Frederick L.Grover),
3aBEJYIOINUI XUPYPIUYECKHUM OTENe-
HueM HaydHO-MCC1e10BaTeNbCKOIO LEH-
TPa 3APABOOXPAHEHNUA IIPU YHUBEPCHUTE-
Te Konopano. 2200 KapHOJIOTHYECKUX
OOJNBbHBIX U3 17 rocHuTAIEN IIOABEPTHYT-
€A TIIATEJILHOMY MOHUTOPHHIY IICHMXH-
YEeCKUX MOCJIEACTBUN onepaumn. Ha pa-
60Ty BbIIeIeHO $10 MITH.

Crefryer 1 HaM OTKAa34ThCA OT aIlapa-
T4 HUCKYCCTBEHHOI'O KPOBOOOPAIEHUH,

PUTM U TEMIIEPATYPA TeJIa (U TO U APYroe
MOZKET ObITDH CJIMIIKOM BBICOKMM U CJIAII-
KOM HH3KHM). Xunapu I'pokor (Hilary
P. Grocott), aJbIOHKT-TIPOdECCOp aHe-
CTE3UONOTUU B YHHUBeEpcUTETE [IBIOKa,
OOHAPYKIJIA, YTO Y TEX ITALUEHTOB, y KO-
TOPBIX B IepsBble Cyrku nociae AKHI co-
XPAHAIACh BBICOKAA TEMIIEPATYPA, BO3-
pacraja  BEPOATHOCTb  OCJIA6JIEHUA
YMCTBEHHBIX CITOCOOHOCTEN I10 TIPOIIe-
CTBHU HIECTU HEJENb; IPH 9TOM HEJb34

CKa34Th C YBEPEHHOCTBIO, GBUIO JIK

OB ABTOPE:

Mexy TEM A PEIIMII CAMOCTOSATEIBHO
6opoTrbcsa ¢ HegyroM. COKpPaTHB 4acChl,
IIOCBALIEHHbBIE PA6OTE, 5 YBEJTUYMII I1€-
e nporyaku. CooparTbCs ¢ MBICISIMHA
MHE IIOMOIJIA UTPa Ha poprenuaHo. Ye-
pe3 moaTopa roja MHocjiae ONepaluu g
HAKOHEL] IIOYYBCTBOBAJI, YTO KO MHE
BEPHYJMCh PACCYAOK M KM3HEHHAA
3HEPTHUA.

«AUKHyTBIE>», HE OT4YauBanTecn! IToc-
MOTPHTE, 4 BEIb CIPABUJICA C ITOU
crarben. |

Bptoc Crary, (Bruce Stutz) — GbIBLUMIA TACBHbIN PEAQKTOP XYPHAAQ Natural History.
MyweTt o Hayke 1 nyTeLlecTsusiX. CTATL, — OBTOP KHUMM «K3Hb B HOBbIE BPeMeHan (Natural
Lives, Modern Times), NOCBSILLEHHOW MPUPOAE U UCTOPUM AOAUHBI PEKN AEAOBIP.

AOMNOAHUTEABHAS AUTEPATYPA

» Longitudinal Assessment of Neurocognitive Function after Coronary-Artery Bypass
Surgery. Mark E. Newman et al. in New England Journal of Medicine, vol. 344, No. 6,
pages 395-402; February 8, 2001.

* Cognitive Outcome after Off-Pump and On-Pump Coronary Artery Bypass Graft
Surgery: A Randomized Trial. Diederik Van Dijk, Erik W. L. Jansen, Ron Hijman et al.
in Journal of the American Medical Association, vol. 287, No. 11, pages 1405-1412;
March 20, 2002.

« Protecting the Brain in Coronary Artery Bypass Graft Surgery. Daniel B.Mark and Mark
F. Newman in Journal of the American Medical Association, vol. 287, No. 11, pages
1448-1450; March 20, 2002.
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ApmaHao Poke, Aasua MarTepcoH

HeAb3s M3DEXKATH c60eB B CAOKHBIX CUCTEMOX,
Ho MO>KHO ONTMMN3NPOOBATb
NPOLECC VX BOCCTOHOBAEHUS.






HHDOPMALMOHHLIE TEXHONOTHA

3a 1ocyIeJHUE /1BA AECATUWIETHS OBICTPO-
JENCTBUE KOMIIBIOTEPOB YBEIUYMIOCDH
B JIECATKU THICSAY pa3. 3a/1a4a, TPEOOBAB-
mIast TOJ BBIYHUCACHUN B 1983 1, cerogHs
pelaercs 3a 4ac, 4 COBDEMEHHBIN HaJla-
JOHHBIM KOMIIBIOTED HAMHOI'O MOIIHEE
HACTOJIBHOI'O TEX BPEMEH.

Ho 3a ycOBEpPIIEHCTBOBAHMSA IIPUXO-
JUTCA IJIATHUTD. YeM CJIOKHEE CTAaHOBATCS
1IU(PPOBBIE CHUCTEMBI, TEM OOJIEE HEYC-
TONYMBO U HEHA/IEKHO OHU (DYyHKLIMOHH-
pytoT. IlepcoHalbHbIE KOMIIBIOTEPBI Pe-
I'YJIIPHO 34BUCAIOT, MHTEPHET-CANUTDBI TO
U JIENIO TIepecTaloT paborars. HoBoe nmpo-
rpammHoe obecneuenue (I110), pazpado-
TAHHOE /I YBEJIMYEHUA IIPOU3BOM-
TEJIbHOCTH, 3a4ACTYIO TOJIBKO YXYZAIIAET
CUTYalMIO. B pesyssrare eXerogHble 3a-
TPATbl HA MOAJEP/KKY U PEMOHT CHCTEM
HAMHOI'O TIPEBBIIAIOT OOMIYIO CTOM-
MOCTb 06opyaoBanus U 10 Kak Jyis1 UH-
JUBU/TYJIbHBIX ITOJIb30BATENEH, TAK U JJIS
KOPIIOPALAM.

Hama rpynna coTpyaHHUKOB CT3H-
dopackoro n KammpopHUICKOTO yHU-
BEPCUTETOB BbIPA60TA/IA HOBBIA ITOAXO/,
IPUHSB OLIMOKU OIIEPATOPOB U COOU
B BBIYMC/IMTEIbHBIX CUCTEMAX KAK JdH-
HOCTb. BMECTO TOro 4TOOBI INBITATHCA
n306aBUTHCA OT HETIOIAJOK, MbI COCPEJIO-
TOYWJIMCh HA Pa3PabOTKE CUCTEMBI, CITO-
COOHOM OBICTPO BOCCTAHOBUTBCS TTOCIIE
BBIXO/Ia M3 CTPOA. Takoi moaxos moiy-
Yl HA3BAHUE <«BBIYMCJIEHUA, OPUEHTH-
POBaHHBIE HA BOCCTAHOBICHUE» — ROC
(recovery oriented computing).

MBI pemwiIn 3aHATbCSI Pa3pabOTKON
NPUJIOKEHUI JUII MHTEPHET-CANUTOB —
OBICTPO PA3BUBAIOIINUXCA BBICOKOTEXHO-
JIOTMYHBIX KOMIIBIOTEPHBIX CHCTEM, I10-
CTOSIHHO JOCTYITHBIX JIJIA ITOIb30BATENEH.

Hanpumep, BCEro HECKOJIBKO JIET HA3a],
0432 JAHHBIX ITOMCKOBOI CHCTEMBI
Google cocTosia JIIIb U3 HECKOJIBKAX
COTEH MWUIMOHOB CCBUIOK Ha aHIJIO-
A3bIYHBbIE BEO-CTPAHMLIBL, TOIA KAK CEeH-
4aC B HEHU COAEPKATCA YKA3aTeJd Ha
3 MWIp/L. CatTOB Oosee yeM Ha 20 sA3bIKax
B JIOKUHE KOJAUPOBOK. MEXIy TEM €xXKe-
JIHEBHOE KOJIMYECTBO IOMCKOBBIX 3a11PO-
COB BBIPOCNIO €O 150 ThIC. 10 150 MuTH.
H3-32 TTOCTOSSHHOM HEOOXOIUMOCTH
MOJEPHU3ALMH CUCTEM M IIPOI'PAMMHO-
ro 06€eCredYeHrss UHTEPHET-CAUTOB MHO-
I'M€ WUHKEHEPHBIE TEXHOJIOIMH, NPUME-
HABIIUECA B IIPOLUIOM VI NOJIEPAKAHUA
HaJIEKHOT'O (PYHKIIMOHMPOBAHUA CUCTE-
MBI, CETO/IHA OKA3bIBAIOTCS CIMIIKOM J10-
porumu. IToaromy mel cuutaem 110 yis
cetu MHTEpHET XOPOIIMUM IMOJUTI'OHOM
JIIA TIPOBEPKU HAIMX M€ U, BO3MOKHO,
MOJIE/IBIO I JAPYIUX KOMIIbIOTEPHBIX
CUCTEM, BKJIIOYAsd HACTOJIbHBIE KOMIIBIO-
Tepbl U HOYTOYKU. Eciin nogxox ROC no-
MOYKET BBLDKUTH OOJIBIIMM >KMBOTHBIM B
KOMIIBIOTEPHBIX JUKYHIVIAX, TO M MEJIKUE
3BEPBKU HE OCTAHYTCA 6€3 BHUMAHMUA.
PyKOBOACTBYACH MPOBEPEHHON WHIKE-
HEPHOW CTPATETUEN, BIIEPBBIE IPHUME-
HEHHOM BO BPEMEHA CTPOMTEILCTBA JKE-
JIE3HOIOPOKHBIX MOCTOB B XIX B, MBI
PELININ IIEPBBIM I€JIOM IOYYHUTHCA HA Uy-
JKUX OIIMOKaX. OCOOEHHO HAC UHTEPECO-
BaJI BOIIPOC: TIOYEMY MHTEPHET-CUCTEMBI
MEPECTAIOT PaboTaATh U KAK ITOrO M36€-
skaTh? KO Bceob1ieMy yAMBIEHUIO, IEPBOM
IIPUYUHON OCTAHOBKHU CUCTEM OKA3AIMCh
OIIMOKU ONEPATOPOB. TPaJUIIMOHHbIE
MEPBI TI0 YBEIMYEHUIO HaaexxHoctu 10
1 OOOPYINOBAHUA PACCYMTAHBI HA TO, YTO
ONepPaTOPBl JEUCTBYIOT OE30MMNOOYHO,
1 CEHYaC BO MHOTHUX CJIy4aAX MMEHHO

OB30OP: BBICOKOHAAEXHbBIE CUCTEMBbI

* MOLHOCTb KOMIMbIOTEPOB BO3PACTAET, A NMOAL3OBATEAW MO-MPEXHEMY CTPOAQIOT
OT MOAOMOK O60PYAOBAHMS 1 COOEB B MPOrPAMMAX. MoAXOA K PA3PABOTKE CUCTEM,
OPWEHTUPOBAHHbIX HO BOCCTAHOBAEHWE — ROC, MOMOXET YCTPAHUTb 3TY MPOBAEMY.
o OCHOBHblE MPUHLMMLI ROC — pa3paboTka CPEACTB BbICTPOW PEAHMMALIMM CUCTE-
Mbl, CO3aaHME 1O AASI OMEPATUBHOTO MOUCKA HEMOAGAOK, PEAAM3ALIMS DYHKLN
OTKATA AENCTBUN MOAB3OBATEAS M BHEAPEHNE TECTOBbIX OLUMOOK.

* [losIBAEHME MPOrPAMM, OLEHMBAIOLLMX CKOPOCTb BOCCTAHOBAEHWST PA3AUYHbBIX
CUCTEM, 3ACTABUT MPOU3BOAUTEAEN MPUHSITE MEPLI MO MOBBILLEHNIO HOAEXKHOCTA

CBOUX MPOOAYKTOB.

13-32 UX OIUVIOITHOCTU CHUCTEMA BBIXOIUT
U3 CTpos Ha 60J€ee JUIMTENbHOE BPEMH,
4EeM M3-34 JIOOBIX JPYIUX HEINOJIAL0K
(cm. puc. Ha CTP. 55).

bega B TOM, YTO IIPOIPAMMUCTBI YACTO
JKEPTBYIOT IIPOCTOTOM HCIIOJIb30BAHMSA
panu yBenuyeHus ObicTposaercTsys. Ha-
NIpUMeED, I OOCIIYKUBAHUA KPYITHONU
0a3bl JJAHHBIX MOXKET MOTPEOOBATHCS
OOMbIIAsT KOMaH/JA ITPO(PECCUOHAIBHBIX
aIMMHHACTPATOPOB. 3a6aBHO, uTtO 1O
1 OOOPYJOBAHUE CO BDEMEHEM JICILIEBEET,
1 3aPIUIATA OOCTYKHUBAIOLIET'O IIEPCOHAA
CTAHOBUTC OCHOBHO¥ CTATHEN PACXO/I0B
Ha TIOJIEPKKY MHTEPHET-CANTA.

HTaK, Mbl BHIDAOOTA/IA YETHIPE IPUHIIN-
ma ROC-OpUEHTUPOBAHHON KOMITBIOTEP-
HOWM CHUCTEMBL [IepBBIN 3aKITIO9AETCA B €€
OBICTPOM BOCCTAHOBJIEHMH: ITOCKOJIBKY
TAK WIX UHAYE OYIyT IPOHUCXO/IUTD COOH,
HMHKEHEPDI JO/DKHDI 3aK/I4/IbIBATD B CBOU
Pa3paboTKu BO3MOKHOCTb OBICTPOI pea-
HUMALWW. BTOPOM NPUHLMII COCTOUT
B IIPEJOCTABIEHUNA ONEPATOPAM UHCTPY-
MEHTOB, NO3BOJIAIOIINUX OBICTPO OIIpEsie-
JIATh IPUYMHBI HEONAJOK. TpeTuii — mpo-
IPAMMHUCTAM JKEJIATENIBbHO BHEAPATDH B [10
BO3MOKHOCTb OTMEHBI JAEUCTBUM (KaK
B TEKCTOBBIX PEJAKTOPAX), YTOOBI OIlepa-
TOPBI MOITIM MCHPAB/IATb CBOM OLIMOKH.
W nocnegnee: B MPOrpaMMHBINT KOMIUIEKC
HYKHO BHE/IPSITH TECTOBBIE OMMUOKH. DTO
ITO3BOJIMT IIPEJICKA3BIBATL IOBEJACHUE
CHUCTEMBI M IOMOKET B OOy4YEHHH OIlepa-
TOPOB. MBI IIJIAHUPYEM IIPEJCTABUTD
KOMIIBIOTEPHOMY CO0061ecTBy BCe [1O
C UCIOIBb30BAHNEM NPUHIUNOB KOC Ha
OecrraTHOM ocHOBE. CTUMYJIOM JyIsi BHE-
JIPEHHS HAIIUX Pa3pabOTOK OY/IET BBIITYCK
NPOIPaMM JJIi OLIEHKU OTKA30yCTOMYH-
BOCTH U CKOPOCTH BOCCTAHOBJIEHHUSL.

BbicTpoOe BO3BpALLEHNE
MHOTrHe€ MOIb30BATENIN HE 33[yMbIBAACh
nepesarpyxarmor csou 1K — npeumye-
CTBEHHO IPH HENOHATHOM INOBEJECHHUN
CUCTEMBI WM NPH €€ 3aBHCaHuun. Ilepe-
34arpy3ka 4acTO IIPUMEHAETCA WU I
OOBIINX KOMIIBIOTEPOB, ITOCKOJIBKY Y-
JIAET U3 TIAMATU IIPOLIECCHI C OIIUOKAMHI
1 BCE CBA3AHHbBIE C HUMU HETIOIAJKN.

K coxanenuio, nepesarpyska B 607b-
HIMHCTBE CJIY94€B 3dHHMMAET JUINTEIbHOE
BPEMS U, YTO CAMOE HENPUATHOE, MOKET
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HHOOPMAIHOHHBIE TEXHONOTHH

MIPUBECTH K ITOTEPE IAHHBIX. MBI CIUTAEM,
YTO TPOLIECC TIEPE3ATPY3KN MOXKHO CJie-
J1ath 6osee THOKUM. JII06ast KOMIIbIOTEP-
Hasl CHCTEMA COCTOUT M3 MHOKECTBA ITPO-
IPAMMHBIX
B CJTydae MHTEPHET-Mara3nuHa OfIHU MOJTy-

KOMITOHEHT. Hampumep,
JIA TIO3BOJIAIOT OCYILECTBJIATH IIOMCK He-
OOXO/IMMOTO TOBAPA, JPYTUE — JTOOABUTH
€r0 B BUPTYAJIbHYIO «KOP3HUHY», 4 TPETbU
OTBEYAIOT 34 IIPOLIECC OIUVIATHL YIIPABJIAIO-
iee [1TO cormacoBeiBaeT UX PAOOTY, rapaH-
TUPYH, YTO KAXKAbIHA 3JIEMEHT KOAA HC-
IIOJb3YETCS TOJIBKO PU HEOOXOAUMOCTH.

YacTo TOMBKO OAWH W3 MOJYJICH HAYU-
HaeT paboTaTb HEYyCTOMYMBO, HO KOIZA
IIOJIb30BATENb IIEPE3ATPYKAET KOMIIBIO-
Tep, ocraHaBnupaercs sce [10. Ecin kax-
J1as U3 KOMIIOHEHT KOMIUIEKCA CMOMKET
[I€PE3Arpy’KaTbCd HE3ABUCUMO OT JpPY-
I'MX, BCA CUCTEMA HHUKOIZA HE OyAeT OC-
TAHABIUBATBHCA. TakUM 0Opa3oM, €CIu
OMMOKA IOABUTCA TOJIBKO B HEKOTOPBIX
YACTAX CHUCTEMBI, UX MEPEe3arpysKa ycr-
paHuT npobiaemMy. Ecm Takoi npuem He
CpaboTa€eT, TO MOKHO IIEPE3ANYCTUTH
OOJBIIIEE KOJTHUYECTBO IPOLECCOB. ToH-
KOCTb COCTOMT B TOM, YTOOBI 3aIDYy3UTh
3aHOBO TOJIBKO OIMH MOJy/b, HE 1aBas
OMMOKE PACIIPOCTPAHUTLCA JAJIEE.

ActimpanTel u3 Crandopaa Lropixk
Kangea (George Candea) u [Ixetimc Kat-
snep (James Cutler) pa3zpaboTamm METO[
HE3aBUCHUMOI ITEPE3ATPY3KUA (MBI HA3bIBA-
€M ee MUKporepe3arpyska). Panee Katnep
3AHHUMAJICS CO3AHMEM HEJJOPOIMX HA3EM-
HBIX NPHUEMHHKOB 13 [1K, TIOOHUTETBbCKUX
PaguOCTAHIMH U 3KCIEPUMEHTATIBHOIO
110 11 nprema HHMOPMALIUH CO CITYTHU-
KOB. HazeMHbIe IPUEMHBIE CTAHIMN YaC-
TO PabOTAIOT C NIEPEOOSMHU, U ECIIN OTIEPA-
TOp HE B COCTOAHMH IIEPE3AITyCTUTD
CHUCTEMY BPYYHYIO, CHUI'HAJI CO CITyTHUKQ,
4 BMECTE C HUM M BC MH(POPMALSA C €O
OpPOUTBI MOTYT OBITH YTEPSHBL

B nnponuiom rosy Kanziea u Katnep orn-
poboBa MUKpoIiepe3arpysky Ha ITO
JUIA HA3EMHBIX CTAHLUA U MOJU(DULIN-
POBIM €O TAK, YTOOBI IPOI'PAMMHBIE
MOJYJIM TPOJOJDKAIA PaboTaTh KOP-
PEKTHO TIPU IE€PE3Arpy3Kke OJHOIO M3
HUX. [IPOKOHCYJIBTUPOBABLIMCH C OTIEPa-
TOPAMH, UCCIEAOBATENN BBIACHWIA HaH-
0oJjiee pPaACIPOCTPAHEHHDBIE TPUYHHBI
BBIXOJIa CUCTEM M3 CTPOH, A 3aTEM JJOJIIO

KTO BUHOBAT?

B TPOAMLMOHHBIX METOAOX MOBLILLIEHUST OTKO-

30YCTOMYMBOCTY KOMIMBIOTEPHBIX CUCTEM Ye-

MpwynHbl c60€eB
Be6-canta

AOBeYeCKM GAKTOP HE MPUHUMAETCS! BO BHU-

MaHne. OAHAKO K HaMOOAee AAUTEAbHBIM
MPOCTOSIM, KAK MPABUAO, MPUBOAST OLUMOKM .
OMNepaTopOB, A HE MPOBAEMbI C 06OPYAOBA-

HUEM W1 MPOrPAMMHBIM obecnedyeHuneMm. Kpy-

rOBASI AMArPAMMA (CMPABA) UAAKOCTPUPYET N
MPOLEHTHOE COOTHOLIEHWE TUMMYHBIX MPUYMH
c60eB B paboTe TPEX MHTEPHET-CANTOB.
[MPOCTON BBIMUCAUTENABHBIX CUCTEM OOXOASTCSI
CAVILLIKOM AOPOTO, O MHORAQ MPOCTO HEAOMYCTU-
Mbl. YHOCTb BDEMEHM, B TEHYEHME KOTOPOW CUCTE-

MO PABOTOET KOPPEKTHO, HO3LIBAETCS]
OTKA30YCTONHMBOCTBIO 1 M3MEPSIETCS]
«AEBATKAMM» (CM. rpaduk). Komn-
AEKC C HOAEXHOCTBIO B MATb «AEBSI-
ToK» pabotaer 6e3 cboeB 99,999%
BPEMEHN, T.e. 3a 25 AeT B obuem
MPOCTAMBAET MPUMEPHO 2 4aca.
BmecTo TOro 4tobbl MbITATLECS1 YCTPO-
HWTb BCE OLUMOKM, CTOPOHHUKKM ROC
CTPEMSTCS YMEHbLUNTL BPEMST BOC-
CTOHOBAEHUSI CUCTEMBI MOCAE COO-
eB. [lepexoa OT ABYX «AEBSITOK» K MSTU
MO3BOASIET COXPAHUTb Moyt 90 Ya-
COB PABOYEro BPEMEHM B FOA,.

SKCrepuMeHTHPOBAIN € I1O 1 B KOHLE
KOHLIOB OIPEJIETHIN HAO0P KOMIIOHEHT,
BBI3BIBAIOIINX HEMNOJaJKU. Takum obpa-
30M, YAAJIOCh ABTOMATH3HMPOBATDH IIPO-
L1ECC BOCCTAHOBJIEHHA CUCTEMBI B CJIydae
pAla MOBTOPAIOMIMXCS COOEB U COKPA-
THTb BpEMSI TPOCTOs € 10 10 2 MUH. DTO-
I'O BIIOJTHE AOCTATOYHO, YTOOBI HE TIOTE-
pATb CUTHAI WU INPOJOJLKMTH IIPHUEM
JIAHHBIX CO CITyTHHKA.

ITpoLeHT BpeEMEHH, B TEYEHUE KOTOPO-
IO cucTemMa (PYHKIMOHHPYET CTAOMIBHO,
OIIpEJIENSIET €€ PaboTOCIIOCOOHOCTh
U OLIEHUBAETCA B «IE€BATKAX>. KOMIUIEKC,
KOTOPBIA padoraer 6e3 c6oeB 99,999%
BPEMEHU, HAIPUMED, UMEET HA/IEKHOCTD
B IIITh «IEBATOK», T.€. Oy/leT HEPAOOTO-
CIOCOOEH MPHUMEPHO 2 yaca 3a 25 JeT.
K coxanenuio, 60/IbIIME BEIYUCIUTED-
HBIE CUCTEMBI HOPMAJIbHO (PYHKIIMOHM-
pyIOT JulIb OT 99% 510 99,9% BpeMeHn
(ABE WM TPU «IEBATKW»). Ilepexon or
JBYX <I€BATOK> K IIATH IIOMOXKET CIACTH
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90 4acoB paboyero BpEMEHHU B I'OJ] — COB-
CEM HEMAJIO, €CJIU IIPOCTOM CTOUT 6OJIb-
LINX JIEHET (CM. PUC. BbIlIE). CyIIeCTByeT
JIBA TIOJXO/A K IOBBIIIEHUIO Ha/IEKHO-
CTH: YMEHBIIEHHUE KOJMUYECTBA COOEB
WIH, YTO €LIE JIy4lle, YCKOPEHHAA PEAHH-
MaLys CUCTEMBL

[l onepaTopoB CIYTHHUKOBBIX IPH-
€MHBIX CTAHUMI IIATUKPATHOE YMEHb-
LIEHUE BPEMEHU IIEPE3ATPY3KH OKA3d-
JIOCh  bojiee  NPESIIOYTHTENLHBIM,
HEXKE/IN YBEJIMYEHHE BO CTOJIBKO K€ Pa3
BPEMEHU MEXKJY COOAMH, XOTS U TO U
JPYyroe OIpEeEIAIO OJAUHAKOBBIA ypO-
BEHb HA/IEKHOCTU. MBI yBEPEHBI, YTO BO
MHOI'MX KOMIIBIOTEPHBIX CHCTEMAX Ta-
KOM NOJXO/, TAKXKE Oy/IET OIIPABJAH.

HecmoTps Ha TO 4TO py4dHas nepepa-
60T1Ka I1O 11 HA3eMHBIX CTAHIIMH OKa-
3a71aCh BE€CbMa TPyAOEMKOH, Kanzgea
1 DOKC yKe PACCMATPUBAIOT BO3MOXK-
HOCTb NPHUMEHEHHA 3TOU TEXHOJIOTHUA
B ABTOMATU3UPOBAHHOM BAPHAHTE I

B Mupe wayku
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IKAK BbIBOPOYHA

A
Tow noAb3oBaTens (A, B C)
MPUXOAST HO CamT. A 1 B UICNOAB3YIOT

KOMMOHEHT N2, a C —Her.

o

MEPESAIPY3KA CHVDKAET BPEM

o

MPOCTOY
MPOTPAMMHBbI KOMMOHEHT
MO AAS MHTEPHET-CAVITA

Bce nporpaMMHbIe KOMIMOHEHTbI
PaBOTAKOT KOPPEKTHO.

?
- - "nl‘)x
CEo e,
CTAPbIN METOA HOBbI METOA S e
Neo, MOheymlen
KommoHeHT N2 oceT coom. KomnoHeHT N22 AceT c6oi.
Oneparop HOA%SOBOTG/\M 6A nB I'I60/\Y‘*O'0T MoAb30BATEAM A 1 B MOAYHQIOT
COO0LLeHme 06 onoke. coobLeHVe 06 owmnbke. .
Oneparop He MOXET OMPEASAUTS, PinPoint aHaAMaMPYeT cHTyoUMIo) S22 NPOTPAMMHbIE
B KOKOM 13 KOMMOHEHTOB M PEeLIaET, YTO HeNCNpPOBEH ATEHTbI
npou3oLLeA COOW. KOMMOHEHT N2, T.K. ero — 2z
< MCMOABL3YIOT A 1 B, oo
SSa

BPEM4
MPOCTOA

MOCKOABKY KOMMOHEHT C OLLNOKOM
HE MOXET ObITb ONPEAEAEH,
oneparop AOAKEH Nepes3arpyanTb
BCIO CUCTEMY.

Ha nepesarpyaky Bcen cuctembl
YXOAMT MHOTO BPEMEHM.

CBOIO 6A3Y AQHHBIX 1 OMPEAEASIET, YTO ECAU

BbILLEA 13 CTPOSI KOMNOHEHT N2, To ckopee “Ee,
BCEro He paboTaeT M KOMMOHEHT N21.
MpuHYMaeTCs peluerve nepes3arpysnTb
06a KOMMOHeHTA. MNMoAbzoBaTeAb C
NPOAOAXKAET PABOTY.

e CAYX6a MUKPOTepesarpyski MpoCMATPUBAET

MOCKOABKY TOABKO 2 KOMMOHEHTA CUCTEMBI
ObIAV Mepe3arpy)eHbl, OHA BO3BPALLAETCS
K paborte 6bicTpee.

v
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HHOOPMAIHOHHBIE TEXHONOTHH

IIPOIPAMMHPOBAHIA BEG-CANTOB C MCTIONb-
30BaHUEM IUIATHOPMEL Java 2 Enterprise
Edition, nonyIsipHOI U1 TPOTPAMMUPO-
BAHWA MHTEPHET-IIPUIOXKEHUI.

Ha ceropnsa nHaubojee pacnpocrpa-
HEHHBIN CIIOCOO HUCIPABIEHUS COOEB —
repes3arpy3ka BCEH CHCTEMBI, TPeOyIO-
masa or 10 ¢ (ecim mepesarpyKaercs
TOJIBKO OJIHO TIPUJIOXKEHME) A0 1 MUH.
(ecy repe3arpyKaeTcsa BECh KOMIUIEKC).
B cOOTBETCTBUM C PE3YNBraTaMy HAIIMX
HUCCAEJOBAHUN  MMKpOIEpe3arpysKa
TOJIBKO HEOOXOIMMBIX KOMIIOHEHTOB 34-
HHUMA€eT MEHbIIE CEeKyHZbL ITonb30Ba-
TEJIb HE BUAUT COOOIIEHNE 0O ONINOKE,
4 3aMEYAET JIMIIb TPEXCEKYHAHYIO 3a-

JICPIKKY.

Monck BUHOBHbIX

OJIHO [EeN0 — HUCHPABUTH HENONAAKH,
IIPUYHHBI KOTOPBIX HM3BECTHBI, JPYIoE€,
ooee CIOXKHOE, — HAUTU HETHUIIUYHBIE
c6ou. [ly1g 3TOro omeparopam HyKHO
NPEJOCTABUTL COOTBETCTBYIOIIUE CPEJ-
CTBa — BTOpO¥ npuHumIi ROC.

IIpn mocTpoEeHHMM TPAJAULIMOHHON
BBICOKOHAJI€’KHOIM KOMITBIOTEPHOU CUC-
TEMBI IIPOIPAMMHUCTBI HAYMHAIOT C Jie-
TAJIBHOI'O AaHAJIN34 IPOI'PAMMHBIX M all-
MAPATHBIX KOMIIOHEHTOB. 3aT€EM OHU
IOJIb3YIOTCS AE€TAIBHBIM I'PA(OM aHAIH-
3a cOOEB, COAEPKAMMM HECMETHOE KO-
JIMYECTBO MNPUYHUH HECTA6MIBHOCTH
KOMIUIEKCA, KOTOPBIE MOTYT OBITb UCIIPA-
BJIEHBI HA CTAJUU IIPOEKTUPOBAHMSA WIA
BO BpeMsA paboThl. MHTEPHET-CUCTEMBI,
KaK IPABUJIO, IT€TEPOIEHHBI, T.€. COCTOAT
u3 [1O pa3HbIX npousBoauTeneil. B mpo-
LIECCE PA3BUTHA CUCTEMBI MOJY/IM 9ACTO
OOGHOBIAIOTCSA. OO6BIMHO COOU BO3HUKA-
IOT UMEHHO U3-34 HEKOPPEKTHOIT COBME-
CTHOU pabOThI IPWIOKEHUI, 4 HE U3-32
OmMOOK B HUX. ITpH BOBHUKHOBEHHHU Ta-
KOI'O JIMHAMHYECKOI'O €60 NOJIb30BA-
TEJIb BUJUT COOOIIEHHE OO OITUOKE.

[ AMarHOCTUKKM KOMILIEKCHBIX HETIO-
JIAJJOK acnupanTel u3 Crandopaa Mmpu
Kucwibman (Emre Kicilman) u KOmpxun
®patkuH (Eugene Fratkin) nanucanu Pin
Point — nporpammy Ha 6a3e ROC-cucre-
MBI, KOTOpas ONpeledeT HEeCTAOMIbHO
pabdoTarolie KOMIOHEHTHL KAk pa3,
KOI'ZIa KTO-TMOO NOJKIIOYAETC K Pecyp-
caMm BeG-cauTa, Pin Point OTCIEXKHUBAET

HCIIOJIb3yEMbIE KOMIIOHEHTHL. Korga 3a-
MpOC Ha JOCTYI K CEPBUCY HE MPOXO-
JUT, HAIIPHUMED, ITOJb30BATEIb OJIy4a-
eT coobmieHue o6 omubke, Pin Point
3TO PErucTpupyer. Yepes HeKoTopoe
BpEMH YIIPABJIAIONIEE IPUWIOKEHNE aHA-
JIN3UPYET COBOKYITHOCTb 3aIlpaIlnBae-
MBIX KOMIIOHEHT M BBIACHAET, KAKUE U3
HHUX Pa6OTaId HOPMAJIBHO M B KAKHX
npousouiu c6ou. Takum o6pasom, Pin
Point momMoraer OIPEAEIUTb MOIYIH,
OTBETCTBEHHBIE 32 HAUOOJIbIIEE KOJIM-
4eCcTBO OMMOOK. PaboTa mporpamMmmsel
3aMeAeT paboTy CUCTEMBI IPUMEPHO
Ha 10%, 32TO OTIIagAeT HEOOXOIUMOCTD
B TPaAUILMOHHOM IPEABAPUTEIBHOM
IUIAHUPOBAHHUU IIPU CMEHE KOMIIOHEHT,
TaK Kak Pin Point paboTaeT ¢ 1I0ObIM UX
Ha60pOM.

Ncnpaeagem owmbku

Bo3MOxHO, HAMOOIBIIUM JOCTHKEHU-
€M B IOBBIIIEHUN HAJEKHOCTH OyJeT
OPraHMu3anusl 3aIUTEl OT CIAy4afHBIX
OIMMOOK OINEPATOPOB — TPETUN NPUH-
nun ROC, MOAPa3yMEBAIOIINI BO3MOX-
HOCTb OTKaTa ACUCTBUM. [Jake TEKCTO-
BBIE€ PENAKTOPBI OBLIM YPE3BBIYAHHO
HEyJJOOHBIMH, ITOKA B HUX HE MOSIBUIACh
(PYHKLIMS, TTO3BOJISIONIAST OTMEHUTB JIIO-
OYI0 KOMaH[TY.

VYV onepaTtopoB KPYHHBIX BBIYHUCIU-
TEJIbHBIX KOMIUIEKCOB HET TaKOW BO3-
MOKHOCTHU. Korma 3axkmagbiBaInuch OCHO-
Bbl MH(POPMAIIMOHHBIX CHUCTEM, HHUKTO
HE JyMaJ O HEOOXOJAMMOCTH Y aJIEHUS
omuoOok. IToaToMy i1 peanusanuu
(PYHKIIUH OTMEHBI TPEOYIOTCS CEPhE3-
HBIE IOPAO6OTKH, JOTIOTHUTEIBHOE MEC-
TO HA HOCUTENE HH(POPMAILIUH, UTO,
BO3MOXHO, OYJIET 3aMeJIATh paboTy
CHUCTEMBL.

OB ABTOPAX:

AcrimpanT u3 bepxim Aapon bpayn
(Aaron Brown) Bmecre ¢ I[IaTrepconom
HEZABHO 3aKOHYMIHA PaboTy Haf IIPO-
TOTHUIIOM MaJIOH e-mdil-CACTEMBI C BO3-
MO>XHOCTBIO OTKATa JICHCTBUH, KOTOPAs
CENYac NpOXOAUT TECTUPOBAHUE (CM.
crp. 59). Ilpeacrasere, 4TO TPAAULIMOH-
HOE XPaHW/INIIE e-mail-COOOIEHNT 3a-
pakaercst BUpycoM. OrepaTopy HEOOXO-
JUMO JI€3MH(HULIMPOBATb CEPBEP, 4 ITO
UIUTENbHASA npoueaypa. Hama cucrema
ABTOMATHYECKU 3AIIUIIET BCE ACHCTBUA
cepBepa, BKIIOYAs IIOTEPAHHBIE BO BpeE-
M POBEPKU coobumenus. Eciu cepsep
OyZIeT ATAKOBAH BUPYCOM, OIIEPATOP BOC-
IIOJIb3YETCA OTKATOM /IO MOMEHTA 3apa-
JKEHMSA W 3aITyCTHUT IIPOIPAMMY-aHTUBH-
pyc. 3aTeM MOKHO OyJeT «IIpOUTPaTh
BHEPE]»> e-mail-COOOIEHNS], CO3/JaHHbIE
IIOCJIE 3APAKEHUA, U BEPHYTb CUCTEMY
B HOPMAJIBHOE COCTOsIHUE. TakuM oOpa-
30M, BCE NOJO3PHUTEIbHBIE COOOIMIEHUA
OynyT 06pabOTaHbl AHTUBHUPYCOM. B pe-
3YJIBTATE YAACTCA U30ABUTHCA OT MOBPE-
JKIAEHUHU CHUCTEMBI 6€3 IOTEPU BA’KHBIX
COOOIIEHUH.

Yyeb6Hblie rpabau

IMocnennuit npuHIUn ROC — UCTIONb30-
BaHMUE OIIMOOK /ISt ITOJIb3bI [I€jIa: Ha-
CTPOMKA CHCTEM ITyTEM BHEJIPCHUS TEC-
TOBBIX HEMOJIAOK.

Takoit TOAXO/ ITOMOTA€T OLEHUBATh
CIIOCOBGHOCTh CUCTEMbI BOCCTAHABJIU-
BATHCS M IIPUHUMATH MEPBHI /IS ITOBBI-
MEHUS HaZEKHOCTU. OH IPUMEHSICTCS
pu pa3paboTKe MUKPOIPOIIECCOPOB,
KOI'Z1a pa3pabOTYNKU BCTPAUBAIOT JIO-
ITOJTHUTEJIbHBIC LIETN IS YIIPOIICHUS
TECTUPOBAHUS, AAKE €CIH ITOJOOHBIE
JIOTIOJTHEHUS VBEIUYHUBAIOT pa3Mep
KPUCTA/UIA M HE UCIIOJB3YIOTCA IOCIE

Apmanao Pokc (Armando Fox) n Aasua MarrepcoH (David Patterson) pa6oTatot Hoa
MOBbILUEHMEM HOAEXKHOCTU KOMMBIOTEPHBIX CUCTEM. B 1999 1. QOKC CTAA AOLEHTOM
CTaHDOPACKOro yHmBepcUTeTd. PaHEe OH 3aHNMAACS PA3PABOTKOM MPOTOTUMOB CO-
BPEMEHHBIX MHTEPHET-KAQCTEPOB BEG-NMPUAOKEHUI AASI MOBUABHBIX YCTPOMCTB. POKC
TAIOKE MPUHUMOA YYOCTUE B PA3PABOTKE NPOLECCOPOB KOMNAHWN INTEL, O No3xe
OPraHM30BAA HEBOABLLYIO KOMMBIOTEPHYIO dUpMy. MNpodeccop MNMaTTepCcoH 13 bepkan
M3BECTEH KAK OBTOP PABOT, MOCBSILLEHHBIX YNPOLLEHNIO QPXUTEKTYPbBI MUKPOMPOLEC-
COPOB 1 MOCTPOEHMIO HOAEXHBIX CUCTEM XPAHEHNS AQHHBIX.

B Mupe wayku
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BOPbBA 3A HAAEXHOCTb

C KOYKABIM TOAOM KOMMBIOTEPHBIE CUCTEMBI CTAHOBSITCS CAOXKHEE, A 3HAYMT, U Y$13-
BUMeeE. B 0TBET HO HEMPEPLIBHBIN POCT CTOMMOCTA AAMUHNUCTPUPOBAHMS, OBCAY-
YKMBAHWS M BbIHYXXAEHHBIX MPOCTOEB YYEHbIE U VHKEHEPbI MOBbILLAKOT HOAEXHOCTb
CBOWX U3AEAUA. [TPUMEYATEABHO, Y4TO KX YCWAMSI BO MHOFOM COCPEAOTOYEHDI
HQ CBEAEHUM YEAOBEYECKOrO YHACTUS (A BMECTE C HVM W OLUMBOK ONEepaTOPOB)
K MUHUMYMY.

HeAaBHO MeHeaepbl Koprnopaunn Microsofi NPEANPUHIAN HEOObIYHbIM LLAT:
paspaboTka MO 6bIAQ MPUOCTAHOBAEHA HA LIEABIN MECSIL, O BCE YCUAMST ObIAU
OpPOLLEHbl HO YCTPOHEHME OLLMBOK U BpeLuer B 6e30NacHOCTM pa3pabaTbiBae-
MbIX onepauroHHbix cructem (OC). Bonpockl HOAEXHOCTV NPUoBpeA ocobyto
BADKHOCTb, MOCKOABKY MHOMME CUCTEMHBIE OAMWHUCTPATOPBI CTAAU UCTMOAB3O-
BATb Windows B KQ4eCTBE NAATGOPMbI AAST BEOG-CAMTOB CBOWX KOMMAOHWM. BCkope
Microsoft NAGHUPYET BbIMYCTUTb O4ePeAHYIo Bepcuio Windows nop HA3BAHWMEM
Palladium, KoTopasi OyAeT M3OABAEHA OT PAHEE BbISIBAEHHBIX OLLMOOK M OCHALLE-
HQA HOBbIMM CPEACTBAMM 3ALLMTEI OT XOKEPOB.

Ocob60€e BHUMAHME YAEATETCSI CHUXEHUIO CTOMMOCTU OBCAYXKM-

BAHWS U MOAAEPIKKN BbIYMCAUTEABHBIX KOMMAEKCOB. AAS STOTO )

vl |

MPOrPAMMUCTBI AQBopaTopun Hewlett Packard i UICCAEAO-
BATEABCKOrO LEeHTPa IBM pacCLIMPSIOT GYHKUMOHOAL-
HOCTb CBOWX U3AEAUM N BHEAPSIKOT B HUX SAEMEHTHI

CamoynpaBAeHUs. Ha noeecTke

AHSI  PA3pPABOTKA  TAOBAABHbIX

CeTeBbIX CUCTEM, CMOCOBHbIX = *

COMOCTOSITEABHO PACMNPEAEASITh

pPeCcypChbl, HACTPAMBATLCS, OTCAE-

YKMBATb Y MICMPOBASITb HENCTPAB- — 2
HOCTK 6€3 BMELLATEABCTBA One-

patopa. B pamMkax OpHOro w3

NPoeKToB HP NAQHUPYETCS CO3-

AQHVE KOPMOPOTMBHBIX WMHPOP-

MOLMOHHO-BbIYYICANTEABHBIX LIEHTPOB, BKAIOHAKOLLMX B ce65 A0 50 ThiC. OPUCHDBIX
KOMMbtoTEPOB — B 10 pA3 BOAbLUE, YEM Y COBPEMEHHbBIX OHOAOTOB.

CneunaAmcTbl IBM 4epnaloT MAEN 13 TEOPUM YMPABAEHMWS (BBEAEHNE OOPATHOM
CBSI131 AAS1 CTABUAMZALMM CUCTEMBI) N NCMOAB3YIOT KOHLLEMLMIO MCKYCCTBEHHOTO
WNHTEAAEKTA (HOKOMAEHME OMbITA YEAOBEKO-3KCMNEPTA U MPUMEHEHME ero AAS Ca-
MOCTOSITEABHOTO YCTPOHEHMUSI CEPbE3HbIX MPOBAEM). KOMMAEKCHI, MOCTPOEHHbIE
No 3TUM NPUHLMNOM, BYAYT OTAUHATECS TMOKOCTBIO MOBEAEHMS B KPUTUHECKMX CU-
TYQLWMSIX M CIOCOBHOCTBIO OACMTUPOBATECS K M3MEHSIFOLLMCS] YCAOBUSIM.

KoraQ BbISICHUAOCD, YTO OLUMOKU OMNEepATOPOB HEN3BEXKHDI, PA3PABOTYMKM CTAAN
NPOEKTUPOBATb CUCTEMbI, PYHKLIMOHMPOBAHNE KOTOPLIX TPEBYET MUHUMYMA Ye-
AOBEYECKOro BMeLaTenbcTBa. OAHAKO rMNepTPOPUPOBAHHAST ABTOMATU3ALMS,
KAK MPOBUAO, TOABKO YXYALLIAET CUTYALMIO. AEAO B TOM, YTO MOAHOCTBIO N3GABUTL-
C$1 OT YHOCTUNS HEAOBEKO HEBO3MOXKHO, TAK KAK MOKA YAQETCS1 AAFOPUTMU3MPOBATL
TOABKO OTHOCUTEABHO MPOCTbIE MPOLLEAYPbI. BOT 1M MPUXOAUTCS AKOASTIM BBINMOAHSTH
CAOXHbIE 30AQ4YN, MOAB3YSICh OrPAHNYEHHBIMY BO3MOXHOCTSIMW, — BEPHbIA MyTb
K COOSIM 1 HEMOAQAKAM.

YTO >K€ MOMOXKET HOM AOCTUYb YAOBAETBOPUTEABHON HOAEXKHOCTU: AQABHENLLIOS
QBTOMATM3ALMS BBIYMMCAEHNA MAM oBecneyveHne KOMPOPTHOTO MCMOAbB3OBAHMS
CUCTEM B COYETAHUN CO CPEACTBAMM, MOBLILLAKOLWMMU SODEKTUBHOCTL PABOTHI
onepaTopoB? Bpems MOKaXeT.

TOI'O, KAK MUKPOCXEMBI ITOKH/AI0T (pab-
puKy. [Ipou3BOAUTENN CUYHUTAIOT ITH
MEpPBI ONPABJAHHBIMH, TAK KaK OHHU
YMEHBIIAIOT CTOUMOCTD IIPOBEPKU YH-
11oB. IIOMMMO BCETrO IPOYETO TECTOBLIE
CXEMBI MO3BOJAIOT BHEAPATH OLIINOKH,
4TOOBI IPOBEPUTH CTAOHUJIBHOCTb YCT-
poricTBa.

MbI npeuiaraeM IpOrpaMMHYIO Bep-
CHIO TECTOBBIX cxeM. Hanpumep, npu me-
pexo/e K CTPATErnH BBIOOPOYHOH nepe-
3arPy3KM TECTOBBIE OIIMOKH ITOMOIYT
OIPEJIETUTD, KAKME KOMIIOHEHTBI HY?KHO
IEPE3ATPY3UTD, YTOOBI CIIPABHUTBCA CO
cnenru@UYIECKMMH HEMCIIPABHOCTAMU.
Ecim npo6s1eMa BO3HUKIIA TOJIBKO U3-34
OJHOTO WA HECKOJIbKMX KOMIIOHEHT,
JOCTATOYHO IEPE3ZATPY3UTDH TOJIBKO HX.
OJIHAKO €CIM B HECTAOMIBHOI paboTe
3aMENIaHbI MHOTHUE MOZY/IH, IPEATIOYTH-
TeJIbHEE TEPE3ATrPY3UTh BCIO CUCTEMY.
Mbl Ha4aad C BHEIPEHUSA TECTOBBIX
OIIMOOK JISI BBISIBJICHUS HECTAOUIbHO-
CTEN MHTEPHET-CANTOB, IMMOCTPOEHHBIX
C MCNIONB30BAHUEM Java 2 Enterprise
Edition.

Opyras Bepcus aroro ITO nomoraer
MNOTEHUUAIBHBIM TOKYIIATENIAM IIOHATD,
K4aK KOMITIBIOTEPHAA CUCTEMA CIIPABJIAET-
Cs1 C OIMOKAMH, U BBIOPATH HOAXO/SAIIUI
MIPOI'PaMMHBIN IPOAYKT. PagpadoTranHas
acnupaHTamMu u3 bepwim Hesunom Ca-
crpu (Naveen Sastry) u [KOHaTaHOM
TpaynmanoM (Jonathan Traupman) nipo-
rpamma Fig OLIEHHUBAET CIIOCOOHOCTH
NPWIOKEHUI 60POTHCA C HEOKNIAHHbI-
MM OHIMOKAMU B CTAHJAPTHON O6UOINO-
TeKe A3bIKa CU — 44CTU ONEPALUOHHON
CHUCTEMBI, KOTOPAA UCIOJNb3YETCS 6OJIb-
HIMHCTBOM HNPWIOXKEHMI. Fig pacmmd-
POBBIBAETCA KAK «4OOABJIEHUE TECTOBBIX
OmMMOOK B CTAHJAAPTHYIO OHUOIMOTEKY
Cw» (Fault Injection in glibc).

Buenpenne ommb0oK TakKe O3BOJIS-
€T OCYWECTBUTDL CJIOXKHYIO IIPOBEPKY
MEXAHU3MOB yCTpaHeHus cooes. C 1no-
MOIIBIO Fig ONepaTopsl CMOIYT AWAr-
HOCTHUPOBATb U UCHPABJIATbD HETOJA[-
KM €CJIM HE HA PEAIbHBIX, TO XOTH OBl
Ha 3KCIEPUMEHTAJIbHBIX CHCTEMAX.
DTa NporpaMma HCIIOJb30BAJIACh HE-
CKOJIBKO Pa3 M JJOCTYITHA OECIIATHO Ha
carfre ROC (CM. JOOJTHUTEIbHYIO UH-
dopmanuio).
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HHOOPMAIHOHHBIE TEXHONOTHH

HA3AA B bBYAYLLIEE

OIEPATOP

MHOULIMPOBAHHbIN BMPYC

OTNPABUTEADb

0 OTBETCTBEHHbIN MOMEHT.
[MoAb30BATEAL OTMPABASIET MNChH-
MO, 3apaKkeHHoe Brpycom. One-
PATOP MOYTOBOM CUCTEMBI HE
MOXET MPEAOXPAHUTL CUCTEMY
OT 30PAKEHMS HEU3BECTHbBIM BU-
PYCOM. HO MOCKOABKY MOAYAb
OTKATA CAEAUT 30 BCEMM MPOXO-
ASILLMU COOBLLEHNSIMM 1 3AMN-
CbIBAET MX, TAKME NPOBAEMBI
MOXHO YCTPOHSITb MO MEpe mxX
BO3HUKHOBEHMSI.

TectnpoBaHMe cucrtem
BOCCTAHOBAEHUS
Kak moKasbpIBa€T MHOT'OJIETHSAA IPAKTH-
K4, Pa3BUTUE BBIYMCIUTENBHBIX CPEACTB
HY>KAA€TCs B OLleHKe. Korza rocie MHO-
rOJIETHEN 33JEPKKU NOSBWIMCH CTaH-
JApTHBIE IIPOTPAMMBI U1 AHAIN3a OBbI-
CTPOJAEUCTBUS CHUCTEM, IOKYIIATEIN
HAKOHEL-TO IOJY4YWJIM BO3MOXHOCTb
CP4aBHUBATb XAPAKTEPUCTHUKHU KAKIOI'O
npogykra. Kommanum, oTCTaBaBuine
B TEXHOJIOTMYECKOM IUIAHE, ObUIM BBIHY-
JKAE€HBI TPATUTD OOJIbIIE CPEJCTB HA Pa3-
PpabOTKy 1 3aT€M OLIEHMBATb CBOU YCIIEXH,
IIOJIb3YSICh CPABHUTEJIIBHBIMH TECTAMU.
VX pesysibraTbl CTUMYJIMPOBAIN JAsb-
HeTIIee YBEIMYEHNE ObICTPOIEHCTBHSL
IOasupn Onenxetimep (David Oppen-
heimer), bpayH u IlarTrepcoH padoTaioT
HAaJ| TECTOBOU IIPOTPAMMOM /I CPABHE-
HHA HAJEKHOCTU KOMIBIOTEPOB. MBI
MpeIaraeM Habop Haubosee pacupo-
CTPAHEHHBIX TECTOBBIX HEMNONAAOK,
BKJIIOUAIONIUH OIMHUOKU moaeu, 10 u
obopynosaHud. IToTeHIManbHbIE TOKY-
ITATEIM CMOTYT 3aIyCKaTh HALTY IPOI'PaM-
My Ha CBOMX KOMIIBIOTEPAX 1 OLIEHUBATh

MOAYYATEAb MMCbMA C BUPYCOM

1
omer™

9 OrcrynaeHue. Onepatop NOHNUMAa-
€T, YTO B CUCTEME MOSIBUACS BUPYC, HO 30-
POKEHHOE COOBLLEHNE ellle He BbIAO ne-
peAaHO aapecary. MoayAlo oTkaTa
AQETCSI KOMOHAQ BEPHYTb CUCTEMY B CO-
CTOSIHNE AO MPUXOAQ MUCbMA C BUPYCOM,
30TEM YCTOHOBAMBAETCS OHTUBUPYCHBIN
PUABTP.

BpPEMs BOCCTAaHOB/IEHU:. IIpUMedaTenbHo,
YTO B HBIHEIIHMX MAPKETHHIOBBIX 345BJIE-
HMAX Yallle YIIOMHUHAIOTCA TECTBI HA 6€30T-
Ka3HOCTb CHCTEM (TIPOLIEHT IPOCTOA),
KOTOPYIO I'OPa3zio CJIOKHEE U3MEPHT.
JBUragch K HAMEYEHHOM LEJIH, y4de-
HbIE U HIKEHEPBHI MOIYT 34 KOPOTKOE
BpEMS JIOCTUYb yAUBUTEIBHBIX DE3YJIb-
TATOB. DTO JJOKA3bIBAET CHOI'CIINOATEb-
HbII 30-7IETHUI TIPOTPECC KAK OBICTPO-

AOMNOAHUTEABHBIE MATEPUAADI

e BosspalueHne yTpayeHHoro.
Tenepb onepaTop 3anycKkaeT Npo-
LLeAyPY MOBTOPA BCEX ASNCTBUMN
CepBepa, 1 BCe COOBLLEHS Nepe-
CbIACIKOTCS1 BHOBb. TeM BpEMEHEM
QHTVBUPYC YAOQASIET MHOULIMPOBOH-
Hble COOBLLEHVS N OTMPABASIET
OAPECATAM COOTBETCTBYIOLLIEE

YBEAOMAEHNE.
HHO®
ypOB neto
HOBTOPV'Tb! ML ELn0 YA gr0

gd! a”
nMchs dl“’mblof pMPYc

comn™

L AHTUBUPYC
.
°Z';“J——r<

==

JIENCTBUS, TAK U PRIHOYHON 3(PPEKTUB-
HOCTH KOMIIBIOTEPOB. EC/iM TeMIbl pas-
BUTHS KOMIIBIOTEPHBIX TEXHOJIOIUI CO-
XPaHATCs, TO K 2023 I BBIYNCINTEIBHBIE
CUCTEMBI CTaHYT B 10 ThIC. pa3 6bICTPEE,
HO OCTAHYTCSl TaKUMH K€ HEHAEKHbI-
mu. JInmb nipu nomouy 10, noBbIIa-
LIErO U aHATM3UPYIOLIEIO OTKA30yCTOM-
YUBOCTb, OHHU CTAHYT TAKHUMH, KAKUMH
HUX XOTAT BUJAETb NTONIb30BaTe 1. M

« To Engineer Is Human: The Role of Failure in Successful Design. H. Petroski. Vintage

Books, 1992.

» The Mythical Man-Month: Essays on Soffware Engineering. Second edition. Frederick

P. Brooks. Addison-Wesley, 1995.

* Managing the Risks of Organizational Accidents. James Reason. Ashgate Publishing

Company, 1997.

* Autonomic Computing. IBM Research, 2001.

(AocTtynHo no aapecy: www.research.ibm.com/ autonomic/manifesto)

e Building a Secure Platform for Trustworthy Computing. Microsoft, August 2002.
(AocTtynHo no aapecy www.microsoft.com/security /whitepapers/secure_platform.asp)
o www.hpl.hp.com/org/issl/current_research_themes.htm

e hitp://roc.cs.berkeley.edu

« Turing. Christos Papadimitriou. MIT Press (roTOBUTCS K UBAQHMIO).
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BRYAN CHRISTIE DESIGN

DH3HKA

33']" HOBOW 3Pbl

lfopAOH KeWH

B NCTOPUU CraHACpPTHOM MOAEAN DUMKM SAEMEHTAPHBIX
yactiy, HACTYTUA NMePeAOMHbIT MOMEHT.

DU3MKA IEMEHTAPHBIX Y4ACTHL, CKOPO
BCTYIIUT B HOBYIO 3DY, €CJIA C IIOMOILBIO
Koytamziepa «ITeparpon» B HarmoHasns-
HOM naboparopun uM. PeEpMU yAACTCA
OPI'aHM30BATh CTOJIKHOBEHHME KBAPKa
U AaHTHKBApKa (KPACHBIN 1 CMHUN). B pe-
3yJIBTATE JOJUKHBI BOSHUKHYTD JIBE TSDKE-
JIbBIE CYNEPCUMMETPHUYHBIE YACTHULIBI
(651eAHO-KPACHBIE), KOTOPBIE, B CBOIO
odepenb, MOTYT Pacnactbca Ha W- u Z-
4aCTULBI (OPAHXKEBBIE) U JIBE OOJIEE JIET-
KH€ CyNepCHMMETPUYHBIE YaCTHULbI
(TEMHO-KpAaCHBbIE). W- 1 Z-9aCTUILIBI PAC-
MMAaJAI0TCA HA HEBUIUMOE AHTUHEHTPU-
HO (Cepoe), a TAKKE 3IEKTPOH, AHTH-
3JIEKTPOH U MIOOH (BCE TPU — 3€JIEHBIE),
KOTOPBIE MOKHO 3aPETUCTPUPOBATD.
CeroziHa Mbl 3HAEM, YTO BCE BEJIUKOJIE-
e OKPYXKAIOIIEI'O MUPA ITOCTPOEHO U3
(PYHAAMEHTAIBHBIX YACTULL IIECTH BUIOB:
3JIEKTPOHOB, BEPXHUX U HIDKHHX KBap-
KOB, IVTIOOHOB, (POTOHOB M 6030HOB XUIT-
ca. JIOCTaTO4YHO €lle OJUHHAILATH 4Yac-
THUL, 4TOOBI ONMCATb BCE 3araJJOYHbIE
SABJIEHVA B MUKPOMUPE. AHAJIOTUA C IPEA-
CTaBJIEHUAMU JIPEBHUX I'PDEKOB O YETBIPEX
OA30BBIX 3JIEMEHTAX (3€MJI, BO3IYX,
Or'OHb W BOZd) COBEPUIEHHO HEYMECTHA,
TIOCKOJIBKY PE€Yb HUZET O CAMOI CJIOKHOM 1
YCIIEMHOM TEOPHUU MTPUPOAHBIX ABJICHUIA
B MCTOPHH HAayKH — O CTaHIaPTHOM MOJie-
JIM (PU3UKU JIEMEHTAPHBIX YacTull, OHa
Obu1a cpopmynrpoBaHa B 70-X IT. U ITOA-
TBEP)KJEHA OIBITHBIM IyTEM B Hadaje

80-x. [Toutn TpU AECATUIETHS YTOYHSIO-
LIMX SKCIIEPUMEHTOB IIPOBEPHIIM TEOPUIO
JIO MEJIBYANIIMNX JICTAIEN U YOETIN yJe-
HBIX B COCTOSITEJIBHOCTH €€ NPEJCKA3AHMI.
C O/IHO¥ CTOPOHBI, TAKOH yCIIEX JIOKA-
3BIBAET, YTO MBI PA30UPAEMCA B IPHUPOJI-
HBIX SIBJICHHUAX Ha 6o0Jjiee ITyOOKOM
YPOBHE, 4€M KOI71a-1160 npexze. C apy-
IO — KaK HU CTPAHHO, TPUYM@ TEOPHUU
J1aJ1 IOBOZ, 11 HOBBIX BOIIPOCOB. IO 110-
sBjieHuss CTaHAapTHON Mozaenu (pusu-
KaM JJOBOJHUJIOCH CTABUTD SKCIIEPUMEH-
Thl, B KOTOPBIX HAOJIOJAJINUCH €lle
HEOTKPBITBIE YACTULBI UJIN JPYIHE YKa-
3aHUS HA HEOOXOAUMOCTb CO3JAHUA
O4YepEHOM TEOPHUM PAHBIIE, YEM CTHXA-
JIA OBALIMM B YECTD IIPEBIIYIIEI.
IToxoxe, TPUALATHIETHEE 3ATULILE
MOAXOAMUT K KOHILy. Pe3ysbraTel aKcme-
PHUMEHTOB IIO CTOJKHOBEHMIO Y4CTHI]
C HEOBIBAJIO BBLICOKUMH SHEPIUAMHU U I10
MU3YYEHUIO HEKOTOPBIX KIIOYEBBIX (PH-
3UYECKUX ABJIEHUN YK€ C TPYJOM BIIMCBI-
BAIOTCA B PpaMKU CTaHAAPTHOM MOZEJIH.
OHM HE OIIPOBEPTaloT €€, 4 JONOJHAIOT
OIMMCAHUEM PAHEE HE PACCMATPHBABIINX-
¢ vactun, M cwil. TToxkamyid, caMblil BaK-
HBIF 3KCIIEPUMEHT Havyaicsa B 2001 T Ha
MOJZIEPHU3UPOBAHHOM Kojutarjepe «Tepa-
TPOH» B HalfMOHAIBHOM J1a00OPaTOPUH YC-
xopwurenei um. epmu B barasumy, mrr. Wi-
JMHOMC., TaM BHEPBBIE OYy/yT MOJIYYEHBI
OO30HBI XUITCA — HOCJEAHNUN KMPITUYUK
B 30aHMN CTaHIAPTHOU MOJEH, 4 TAKKE

CYIIEPIIAPTHEPBI YACTHL, MPEICKA3bIBAC-
MbIE€ HAaHOOJIEE COCTOSATENBHBIMM JIOIIOJI-
HEHMSMH TEOPHM.

Baxxnass nHOpMaIsg HAYMHAET I10-
CTYIATb C «B-(PpadpUK» — AMEPHUKAHCKUX U
ANOHCKUX KOJUTAUIEPOB, HA KOTOPBIX I10-
JIY9aIOT MUJUIMAPABI b-KBAPKOB (OHA U3
11 TONMOMHUTENBHBIX YACTHIL) U UX SKBU-
BAJIEHTOB M3 AHTHBEILECTBA, YTOOBI U3Y-
YUTh HAPYLIEHHE 3aPAJOBOH YETHOCTU
(CP). 3apsiioBasi YETHOCTb — CUMMETPHS,
CBA3BIBAIONIAA BEIIECTBO U AHTUBEILECT-
BO; €€ HAPYIIEHHE O3HAYAET, YTO BEILECT-
BO U AHTHUBEILECTBO BEAYT CEO HE COBCEM
OZMHAKOBO (T. €. AHTUBEIIECTBO HE ABJIA-
€TCSL «3EPKAIbHBIM OTPAKEHUEM»> BEIllEe-
crBa). Habmogasmascs 10 cux nop cre-
IIeHb HapyIeHusa CP B peaKUUAX paciaja
YACTHLL COITIacyeTcst co CTaHJapTHOI MO-
JIENBIO, HO €CTb BECKUE NPUYUHBI OXKU-
JIATh 3HAYMTEILHO OOJIBIIETO HAPYIEHUSA
CP, 9eM JIOITyCKAeT COBPEMEHHAA TEOPHSL.

CauTaETC, YTO 3JEKTPOHBI U KBAPKH
NOAOOHBI MUKDOCKOIIMYECKUM MATHUTAM,
4 UX NOBEACHHUE B JIEKTPHUYECKOM I0JIE
IIOJTHOCTBIO OINPEAEIAETC COOCTBEHHBIM
BJIEKTPUYECKUM 3apsAaoM. Crla MarHuT-
HOT'O IIOJIA U JIEKTPHUYECKHE CBOMCTBA
YACTUL, IPEJCKA3bIBAEMbIE HOBBIMU TEO-
PpUAMH, HECKOJIBKO OTJIMYAIOTCSA OT OIH-
CaHHBIX B CTaHgapTHON Mozenu. CerogHs
B PACIOPSDKEHUH (PU3UKOB UMEETCH TOC-
TATOYHO YyBCTBUTEJIbHASA AaIlapaTypa,
4TOOBI OOHAPYKUTH 3TH PACXOXKICHUSI.

»
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CTAHAAPTHAY MOAEAb

Yactuupbl

Xota CTAHAQPTHYIO MOAEAb CAeAyeT
pacwmpntb, ee 4actul, AOCTATOYHO,
4YTOObI ONMUCATb OKPYI)KAOLLMIA HOC MUP U
SIBAEHWS, HO6/\IOAOeMbIe B MMKpOMUMpPeE.

YACTULbI MATEPUU (PEPMUOHbI)

DAEKTPOH, BEPXHUI KBAPK (24) N HKHWI
KBAPK () — 9TO0 SAEMEHTAPHbIE YACTULLbI
OObIYHOTO BeLecTBA. TpUNAETbl KBAP-
KOB, BCTYMas B CBsI13b, OOPA3YIOT NPOTO-
Hbl (uud) N HeENTPOHbLI (udd), BXoasILLME
B COCTOB QATOMHbIX saep (CM. pwuc.
CBEPXY). DAEKTPOH, BEPXHUI N HUXXHWNM
KBOPKM BMECTE C 3AEKTPOHHbIM HeWn-
TPMHO OBPA3YIOT MEPBYIO U3 TPEX rPYNM
4YACTUL, HA3bIBAEMbBIX «MOKOAEHUSIMUN»
M UAEHTUYHBIX BO BCEX OTHOLUEHWUSIX,
KPOMe MaCC 4acTtuy, (CM. Anarpammy
cnpasa). YKA3aHHble HA AMArpamMme
MAOCCbl HEWUTPUHO BbIOPAHLI TAKMM O6-
PA30M, YTOObI COTAQCOBATLCS C HABALO-
AEHVISIMM,

NEPEHOCYUKU B3AUMOAEVCTBUN
((Hox{el, )N CTaHAQPTHOSI MOAEAb OMU-
CbIBAET TPW U3 YETLIPEX N3BECTHbIX B3AW-
MOAEWNCTBUN: SAEKTPOMArHeTM3M, CAQ-
6oe (yyacTeytouee B GOPMUPOOBAHNM
XUMUYECKMX SAEMEHTOB) W CUABHOE
(yaepKmBatoLLee BMeCTe MPOTOHbI, Hel-
TPOHbBI U 9APA) B3AMMOAENCTBUS. CUAbI
CO3AQIOTCSl YOCTULAMWN-NEPEHOCHMKO-
MU: GOTOHOMU AASI SAEKTPOMArHETU3MA,
W- 1 Z- 6030HAMU AASI CAOBOTO B3AMMO-
AEVICTBUS U TAKOOHAMU — AAST CUABHOTO.
AAS TPABUTALMM MOCTYAVMPOBAHBI MOABK-
TOHbl, HO CWAbI TSIFOTEHUST HE BXOASIT B
CTAHAQPTHYIO MOAEAb. DAEKTPOMArHUT-
HOe 1 CAOBOE B3AMMOAEWNCTBUS CHATO-
OTCS TPOHSIMN OAHOTO «9AEKTPOCAQBO0-
ro» B3AUMOAEMNCTBMS MPW  BbICOKMX
SHEPrmsIX M HA POACCTOSIHUSIX MEHbLUe
AVNAMETPA MPOTOHA.

HecomMHeHHbIn ycnex CTAHAQPTHOWM
MOAEAN B TOM, YTO GOPMbI B3BAUMOAEWN-
CTBUN (AETAABHOS CTPYKTYPQ YyPOBHe-
HUI, ONNCBIBAIOLLMX UX) B 3HOYUTEALHOM
CTEeNneHn onpeAEeAeHbl OBLWNMU MPUH-
LMNAMK TEOPUM, A HE BBIBOPOM B COOT-
BETCTBUN C SMMUPUYECKUMN ACQHHBIMU,

F ATOM 9apo
.'Ill B L
+
J - g T
. -
P
I ]

HvKHMIA
KBOPK

DAEKTPOH

BepXHMi KBOPK HKHWM KBAPK

OEPMNOHbBI* BO3OHbI
MNepBoe Bropoe ToeTtbe
MOKOAEHWNe MOKOAEHWe NOKOAEHWNe
10°
VICTUHHBI bozoH Xurrca
KBOPK P
-6030H .
10? . ' r -
W-6030H
10" Kpacuebin KBApPK
OYOPOBAHHbIN
KBAPK .
10° '_ 'l
Tay-AenToH

CTPQHHBIN KBAPK
10" 3
MiooH
Hu>xHUI KBApPK

i
' BepxHnin kBapk
i

Macca ([3B)

OAEKTPOH
104
\/\/\/\ EE3MACCOBBE
10" BO30OHbI
MiooHHOe J
HENTPUHO Tay- y —
10" DAEKTPOHHOE 3 HenTpuHoO
HENTPUHO . _
10712 !

* DepPMMOHBI PA3AEASIKOTCSI HO KBAPKM 1 AEMTOHbI; B YUCAO AEMTOHOB BXOAST DAEKTPOHbI, MIOOHbI,
TAY U TPU BUAQ HENTPUHO.
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Hanpumep, peAaTMBUCTCKAS KBAHTO-
BAS TEOPUST MOASI AASI DAEKTPOMArHe-
TM3MQA U HOAMYME SAEKTPOHOB MOAPQ-
3yMEBQOIOT CYLLEeCTBOBOHME (QOTOHOB,
CBOMCTBA KOTOPbIX COTAQCYIOTCS C HQO-
BOAIOACEMON MPUPOAON CBETA. AHOAO-
TMYHBIM OBPA30OM BbIAO MPEACKA3AHO
CyLLEeCTBOBOHME U CBOMCTBA (MO3Xe
NOATBEPXAEHHbIE) TAOOHOB, W- 1 Z-4a-
cTuy,

NCTOYHUK MACCHhI fi{elelY=Xelal% ol ZIZINMS

Bolle yYacTuy CTAHAQPTHAST MOAEAb
NPEeACKO3bIBAET CYLLECTBOBAHME 6030-
HQ XUITCA, KOTOPbIN MOKA SKCNEepUMeH-
TAABHO He 3aperncTpupoBaH. Macca
4acTny, O0BYCACBAMBAETCS UX B3AMMO-
AencTBneM ¢ 6030HaMU Xurrea.

BOAEE TAYBOKUE YPOBHWU? I8Y7N1aW%

CTOHAQPTHOSI MOAEAb 30MEHEHA Teo-
puven, B KOTOPOW KBAPKN U SAEKTPOHDI
cocToar n3 6oaee GYHAAMEHTOABHBIX
yactmy? Moyt HOBEPHSKA — HeT. Aaxe
B COMBbIX TAYGOKMX SKCNEPUMEHTAX HE Obl-
NO HOMAEHO HM OAHOTO HAMEKA HO Cy-
LLLIEeCTBOBAHME AOMOAHNUTEABHOW CTPRYKTY-
pbl. V1, 4To 6oaee BAXKHO, CTAOHACPRTHOS
MOAEAb — COTAQCOBOHHASI TEOPUSI, KOTO-
PAs UMEET CMbICA, €CAU BAEKTPOHbI
1N KBOPKU PYHACMEHTOAbHBI. oK BbICO-
KX SHEPrUsIX BCe B3AVMOAENCTBUST CTO-
HOBSITCS1 MOAOOHbBIMW, OCOBEHHO eCAM
CYynepCcuUMMeETPUsT CNPOBEAAMBA  (CM.
CTp. 65). ECAM Bbl DAEKTPOHBI U KBAPKMK
COCTOSIAU U3 BOAEE MEAKMX YaCTUL, TO
B3AVMOAEWNCTBMSI HE CTOHOBUMAWCH Obl
PABHLIMU. PeAaTUBUCTCKAST KBOHTOBOSI
TEOPMSI MOASI PACCMATPUBAET SAEKTPOHDI
1 KBOPKM KOK TOYEYHblE, BECCTPYKTYPHbIE
06beEKTbl. BO3MOXHO, B ByAYLLEM NX BYAYT
PACCMATPMBATL KOK KPOLIEYHbIE CTPYHbI
VA MEMBPOHBI (KOK B TEOPUM CTPYH), HO
OHM BCE PABHO OCTOHYTCS1 SAEKTPOHAMM
1N KBAPKAMM, CBOMCTBA KOTOPbIX OMUCO-
Hbl B CTOHAQPTHOM MOAEAN.

MpaBuAQ Urpbl

CTOHAQPTHOS MOAEAb OMUCBIBOET SAEMEHTAP-
Hble YOCTULBI U UX BBAOMMOAENCTBUS. HO TaKKe
HEOBXOAMMO 3HOTb, MO KOKUM MPCABUACM Bbl-
YUCAITb PE3YABTATBI B3AUMOAENCTBUN. [lpu-
Mep, MOMOrQIOWMA OOBSICHUTE 3TO MOAOXKE-
HWe, — 3aKOH HbtoTOHA, F=ma. 3peCb F — Aobas]
CUAQ, 72 — MACCA AOOOW YOCTULBI, N ¢ — YCKO-
PEHME YOCTULBI, BbIBBAHHOE 3TOM CUAON. AQXKe
€CAM YOCTULBl N CUABI, AENCTBYIOLLME HA HKX,
113BECTHbI, HEBO3MOXXHO BbIYUCAUTb, KK OHM MO-
BEAYT Ce0$, eCAN He 3HATb 3aKOH F=ma. COB-
PEMEHHASs BEPCUSI MPABUA — PEASITUBUCTCKAS
KBAHTOBASI TEOPUS MOAS, CHOPMYAUPOBAHHAS
B MEPBOM MOAOBMHE XX B. B pa3paboTaHHOM
nosxe CTaHAQPTHON MOAEAU BBIAC PACKPLITA
MPUPOAQ HYOCTULL U CUA, MOAHMHSIOLLIMXCS NPA-
BMAGM KBAHTOBOW TEOPWN MOAS. OAHOBPEMEH-
HO BbIAG PACLUMPEHA KAQCCUYECKAsT KOHLEeN-
LIS CUABI: MPW B3AVIMOAENCTBUM YOCTULLbI MOTYT
HE TOABKO OTTAAKMBATLCS M MPUTATMBATLCS, HO
1 MEHSITb CBOIO MPUPOAY (TOXAECTBEHHOCTD),
POXAQTBCS M PACNAAATLCS.

Avarpammbl PeHMaHa (CM. CMPOBA), BriepBble
NPEAANOXKEHHbIE dU3NMKOM Pryapaom PerHma-
HOM, HQFASAHO OMUCHIBAIOT B3ANMOAEWNCTBMSI
B KBOHTOBOWM TEOPWUWN MOASL. [PSIMBIMU AVHUSIMMA
130B6POKEHDBI TPAEKTOPUN MATEPUAABHBIX YOC-
TULL, BOAHUCTBIMU — YOCTULL, NEPEHOCSILLX B3AW-
MOAEVCTBUS. DAEKTPOMOTHUTHBIE CWUAbI BO3HW-
KQIOT NPV U3AYYEHUN UAU MOTAOLLEHMN GOTOHOB
30PSHKEHHOMN YacTULEen. Hanpumep, 3SAEKTPOH
MOXET UCNYCTUTb GOTOH, WM3MEHMB HOMPOBAE-
HUe ABMKEHUS (a). B CUABHOM B3AMMOAENCTBUM
YYACTBYIOT TAHOOHbI, UCMyCKAeMble (b) UAM MO-
rAOLAeMble KBAPKAMU; B CAOBOM — W- 1 Z-4ac-
TMubl (¢, d), NCNYCKOEMbIE AW MOMAOLLOEMbIe
KOK KBAPKAMM, TAK M AEMTOHAMM. W-4aCTMLLO 3Q-
CTOBASIET SAEKTPOH W3MEHUTb CBOK TOXAECT-
BEHHOCTb. [AOOHbI (€), W 1 Z (f) MoryT B3ammo-
AEWNCTBOBATb CAMM C COBON, A GOTOHbI — HET.
Avarpammsl (a—f) Ha3bIBAIOT BEPLUMHAMM B3A-
MMoAeNCTBUM. CUABI MOXXHO NPEACTABUTL KAK
0B6beANHEHME ABYX UAN HECKOABKMX BEPLUNH.
Hanpumep, aAEKTPOMArHUTHOE B3AMMOAEWN-
CTBME MEXAY SAEKTPOHOM U KBAPKOM B OC-
HOBHOM BO3HWUKOET MpW nepeHoce GOTOHA
(). Bce B Hawem mupe (30 UCKAIOYEHUEM
rPABUTALMN) SIBASIETCS PE3YABTATOM KOMOWHA-
LIMIA TOKUX BEPLLUMH.
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W3yyass Ype3BbIYANHO C1a00 B3aMMO-
JEUCTBYIOIIME C BEIIECTBOM COTHEYHbBIE
HEUTPUHO U HEUTPUHO B KOCMUYECKUX
JIydaX, Y4E€HbIE YCTAHOBW/IH, YTO 3TH
NPHU3PAYHbIE YACTULILI UMEIOT MACCY. Ta-
KOI'O PE3Y/IBTaTd JABHO OXKUJAIN TEOPE-
THKH, 3daHUMAIOMUEC PACHHUPEHUEM
CrangapTHON MOJIENH (CM. CTaThIO «Pas-
raJIka TAMHBI COJHEYHBIX HEUTPHUHO»).
JlampHeNnmme UCCaIeOBAHNA TIPOACHAT
CcoJepKaHUE TEOPUH, OOBACHAIOMEI HA-
OJIIOJJAEMBIE MACCHI HEUTPHUHO.

Kpome Toro, pa3zpabaThIBaloTCs 9KCIIe-
PHMEHTBI, B KOTOPBIX Oy/IyT OOHAPYKEHBI
TAWHCTBEHHBIE YACTHULBI, OOpPA3yIOIIHe
XOJIOAHYIO TEMHYIO MaTepuio Bceen-
HOM. Taxoke B Oirpkariiee Bpems yadeHble
HA/ICIOTCA BBIACHUTD, PACHAAAIOTCA JIU
NPOTOHBL JI106as U3 9TUX PadbOT MOXKET
CTATb OTIPABHOM TOYKOIM MyTEIIECCTBUA
3a ripezenbl CTaHAAPTHON MOJETIN.

ITogo6HbIE NCCIENOBAHNA BO3BEIAIOT
NPUXOJ, HOBOM 3Pbl 3aXBATBIBAIOIIMX
OTKDBITUIT B (PU3UKE 3JIEMEHTAPHBIX
yacrull. [Ipumepro B 2007 1. BCTynuT
B CTPOM BONBIION aIpOHHBIA KOJLIAN-
Jep (LHC) ¢ JyIMHOM OKPYKHOCTH 27 KM,
crposammunca B CERN, EBpONIEHCKON J1a-
OOpaTOPHM (PUBUKH SJIEMEHTAPHBIX Ya-
crul, Hepaleko or JKenesbl B cragum
TMPOEKTUPOBAHNA HAXOAUTCA 30-KUII0-
METPOBBIN JIMHEHMHBIN JIEKTPOHHO-IIO-
3UTPOHHBIN KOJIIANJAEP, KOTOPBIN JO-
nonaHuT LHC.

C NOABJIEHUEM MEPBBIX IPHU3HAKOB I1€-
pexosia K nocT-CTaH apTHON (PU3NKE
B HOBOCTSIX CTAJIM MEJIKATh COOOLIEHUA
O TOM, 4TO CTaHJapTHAA MOJE/Ib HEBEP-
Ha W BOT-BOT OyzleT oTBepruyra. Huuero

OB30P: HOBAA 9PA

MOA0OHOIO. BCIIOMHUM 37E€KTPOAHUHA-
MHYECKHUE YPAaBHEHMsI MaKCBEIIIA, HATIN-
canHble B KoHIle XIX B. B Hauane mpo-
IIUTOT'O BEKa BBIICHWIOCH, YTO OHU HE
MPUMEHHUMBI 11 MUKpoMHpa. [ToaToMy
ObUIM COCTABJIEHBI PACHINPEHHbIE KBAH-
TOBBIE YPABHEHMSI MaKCBEIUIA, 3AHABIINE
cBoe MecTO B CTaHAAPTHON MOJEIIN.
B mo6oM ciiydyae Mbl HE TOBOPHM, YTO
ypaBHEHUSI MaKCBE/UIA OKa3aJIHCh He-
BEPHBIMU. bosiee TOro, OHM M MO Ceu
JIEHDb YCIIENTHO NPUMEHSIOTCS IIPU MPO-
E€KTHPOBAHHU IIHPOYANIIETO CIEKTPA
NEKTPOHHOM AMIaPaTyPHhI.

HenokoAebumas TBepAbIHS
CraHfapTHass MOJENIb — 3TO 3aKOHYEH-
HAasl MATEMATUYECKAS TEOPUS, BECbMA yC-
TOMYHBASI CUCTEMA B3AUMOCBSI3aHHBIX
B3VI110B. OHA MOJKET CTATh YACThIO 60-
Jiee OOUINPHON JOKTPHUHBI, HO HUKAK HE
MOJKET OBITh OIMHOO0YHOMN. EC/TH XOTS OBl
OJIHA €€ 4aCTh ObUIA HEBEPHA, TO PYXHY-
J1a 6Bl BCSI CTPYKTYPA, U MHOKECTBO YC-
MENTHBIX IPOBEPOK OKA3ATHCh ObI YUCTO
CJIy4arHbIM COBIIZIEHHEM. BMecTe ¢ TeM
TEOPUS TOYHO ONIUCHIBAET CHUJIBHBIE, CJ1a-
Obl€ 1 3JIEKTPOMATHUTHBIE B3aUMOJIEN-
CTBUS IIPH HU3KUX SHEPTUSX.
Crag/apTHass MOJENb MNPEAPEKIa Cy-
mecTBoBaHue W- 1 Z- 6030HOB, TJIFOOHA
U JIBYX TSDKEJIBIX KBAPKOB — OYapPOBAH-
HOTI'O U BEpXHET0. Bce Ha3BaHHbIE YaCTH-
1Bl 6BUTH BIIOC/IEACTBUH HAUICHBI U UME-
JI TOYHO TPEJICKA3aHHbIE CBOHCTBA.
Bropo#t BaXKHOIM IPOBEPKOI CTAIO U3-
MEPEHUE ATEKTPOCIAOO0TrO yI71a CMEIINBA-
HHUSI — [apaMeTpd, HCIIOAB3YEMOIO NpPHU
OINMCAHUHN CIAOBIX U AJIEKTPOMATHUTHBIX

o CTOHAQPTHASI MOAEAL — CAMAS YCMNELLHAS GU3NYECKAS TEOPWS B UCTOPUM HAYKU.
OAHAKO, ee, MOXOXE, HEOBXOANMO AOMOAHUTb OMMCAHNEM HOBbIX YOCTULL, KOTOPbIE
NMPUHUMAIOT YHACTUNE B PEAKLUSX MO BbICOKNX SHEPTUSIX.

* Bckope cyLeCTBOBAHME HOBbLIX YOCTUL, BYAET MOATBEPKAEHO SKCMEPVMEHTAAb-
HO. MNMocae 30 AeT 3aTULLBSI TEOPUST SAEMEHTAPHBIX YOCTUL, BXOAWUT B HOBYIO 9Py OT-
KPbITUIA. dusmka NocT-CTOHACPTHON MOAEAM MOMOXET PA3raAQTe MHOTUE TAMHbI

MNPO3AQHMSI.

* Ham BCe elue NpeACTouT OMbITHBIM NMyTeM YOEAUTLCS B CYLLLECTBOBAHMM 6O30HA
Xurrca — oaHoM 13 Yyactuy, CTaHAQPTHOM MoaeAn. Koarnaraep «TeBaTpoH» B AQBO-
patopun epmmn, NO-BUANMOMY, MO3BOAUT OBHAPYXKNTb XUITCOBCKME GO30HbI B BAM-

SKAWLLME FOABI.

B3aUMOJIEHICTBUNA M, COIVIACHO TEOPHH,
HMEIOIIEIO OJIHO M TO K€ 3HAYEHHUE BO
BCEX ANIEKTPOCIAOBIX ITpoLieccax. Ecmm 6b1
CraHzapTHass MOAENb OblIa HECOCTOSI-
TEJIbHA, YIOJI CMENIMBAHUS I Pa3HBIX
MPOLECCOB 6bUT OBl padinyeH. OJJHAKO BO
BCEX IKCIIEPUMEHTAX HAOIIOJAETCS OJHO
M TO K€ 3HAYEHUE C TOYHOCTBIO OKOJIO 1%.

Tpetuit npuMmep — HabmozaeHus 3a 20
MJIH. Z-0030HOB, ITOJIy4€HHBIX Ha BOJIb-
HIOM 3JIEKTPOHHO-TIO3UTPOHHOM KOJI-
nanpepe (LEP) B CERN ¢ 1989 o 2000 It
KaXapIil 13 HUX PACTIAAAIICA B TIOJTHOM CO-
OTBETCTBUH CO CTaHJAPTHOH MOJIENBIO,
IIO3BOJIIIOMIEN PACCUMTATH KOJIUYECTBO
PacnajioB KKAOTO THIIA, SHEPTUIO U Ha-
MIPABJIEHUE PA3JIETA YACTHLL, BOT TNIIb HE-
KOTOPBIE€ U3 MHOTMX HCITBITAHUH, HAJIEXK-
HO NOATBEPSKAAIOIIMX TEOPHIO.

CranfapTHas MOJENb COAEpPXKUT 17
YaCTUL] ¥ IPUOTHU3UTENBHO CTOJIBKO K€
CBOOO/IHBIX MTAPAMETPOB, TAKUX KAK MaC-
CBI YACTHI] ¥ CWIBI B3AUMOJIEHICTBUI (CM.
crp. 62—63). B npuHIMIE, 3TU BETUYH-
HbI MOTYT IPUHUMATh JIIOObIE 3HAYEHUS,
U MBI OIIPEJIEISIEM UX C IIOMOIIBIO U3MeE-
penun. KaGMHETHBIE KPUTUKU HHOI7IA
CPaBHHUBAIOT MHOXECTBO IAPAMETPOB
CTaH/IapTHOH MOJIEIH C ANMUILIUKIAMU Ha
SMUILIMKIAX, KOTOPBIMU CPEHEBEKOBBIE
TEOPETUKH NOTB30BATINCD /111 ONTMCAHHUS
TpaekTopuil maaHeT. OHU CUUTAIOT, YTO
CraHJapTHAas MO/I€/Ib HOCHUT YaCTHBIH
U JJAKE YCJIOBHBIM XAPAKTED U MNYTEM
110/100pa HEKOTOPOT'O TAPAMETPA MOMKET
OOBSICHUTD BCE, UTO YTOJIHO.

Ha camoM jiese cripaBeyInBO OOPATHOE:
U3MEPEHHBIE B KAKOM-IHOO IIPOIIECCE
MACCBI ¥ CWJIBI B3AUMO/ICHICTBUST OKA3bIBA-
I0TCS1 3A(PUKCHPOBAHHBIMU JJIsI JIIOOOTO
JIPYTOI'O 3KCIIEPUMEHTA U JUII TEOPUU
B IIEJIOM, HE OCTABJISISI HUKAKOM CBOOOIBI
BbIOOPA. Bosee Toro, TouHble (POPMBI BCEX
ypaBHeHHI CTaHJAPTHOM MO/IE/H 34/JaHbI
Teopuei. Ha ceromnanmmmii eHb n3Mmepe-
HBI BCE MAPAMETPBI, KPOME MACChl XUIT-
COBCKOTO 6030H4. [TOKa MBI HE BBIILIA 34
npejenbl CTaHAapTHOH MOJIENH, MOTy4de-
HHE HOBBIX PE3Y/IBIATOB JIUIIb ITOBBIIIACT
TOYHOCTb U3MEPEHHBIX 3HAYEHUH Mapa-
METPOB. [Ipy 3TOM CTAaHOBUTCS BCE TPY/-
HEE COXPAHATH B3aHMOCOIVIACOBAHHOCTD
IKCIIEPUMEHTAIBHBIX JaHHBIX. Ka3zanoch
Obl, JanbHEUIIEEe AOOABIECHUE YACTHUIL
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1 B3aUMOJICCTBUN MOMKET JaTh 3HAYH-
TEJIBHO OOJIBIITYIO CBOOOY /ISl pACIIHPE-
Husg CTaHJAPTHOH MOJENH, HO 3TO HE
00513aTENIBHO TAK. B HauboIee MMUpoKo
IIPU3HAHHOM JOIIOJHEHUH — MuHN-
MaJIbHOM CyII€PCUMMETPUYHON CTaH-
JIapTHOM Mojienu (MSSM) — KaX/1oMy BU-
Jly 4YaCTUL, CTABHUTCSA B COOTBETCTBHE
4aCTULA-CyllepHapTHEP. Mbl Majo 4TO
3HAEM O MACCaX YACTHI-CylepIIapTHe-
POB, HO MX B3aUMOJEHUCTBHSA KECTKO 34-
JIAI0TCA CynnepcuMMeTpureit. Kak TOJIbKO
MacCChl O6y1yT U3MepeHsl, B MSSM ocra-
HETCA €Il€ MEHbUIE CTENEHEN CBOOO/BI,
4yeM B CTaHAAPTHON MOJENIN U3-34 Orpa-
HHUYEHHH, BHOCUMBIX MaTEMATUYECKU-
MU COOTHOIIEHUAMM CyIEPCUMMETPHMN.

AecsaTtb 3arapok

Ecmm CrangapTHast MOJIENIb CTOJIb XOPO-
1114, 3a4YEM €€ pacumpsATh? [Ioncku oreera
MPHUBOJAT HAC K JABHEH 337ja4€ OObEIN-
HEHUSI BCEX CWJI NPUPOABL Bocnomb3o-
BABIIMCh 3KCTPAIOJAIIUEH, MBI MOXEM
Y3HATh, KAKUMU ObUIN CHWIbl B3AUMOJIEH-
CTBUI ITPU YPEIBBIYANHO BBICOKHUX TEMIIE-
parypax BCKOPE MocJie BOMbIIOro B3pbIBa.
I1py HUBKHX IHEPIUAX CHIBHOE B3aUMO-
JIEVCTBUE NPUOIU3UTENBHO B 30 pa3 CHJIb-
Hee ca6oro u 6omee yem B 100 pa3 cuiib-
HEE 3JIEKTPOMArHUTHOTO. ITpH BBICOKHX
SHEPTUAX 3HAYCHUS CHUJI ITHUX TPEX B3aU-
MOJICHCTBUI CTAHOBSTCSI OYE€Hb OJIM3KH-
MU, HO BCE K€ HEOJUHAKOBBIMU. B CraH-
JIAPTHOM MOJIEJH, PACIIUPEHHOM 110 MSSM,
C POCTOM 3HEPTHUM CWIbI CTAHOBSITCS T10
CYIIECTBY UACHTUYHBIMUA (CM. CIIPaBa).
Kpome Toro, npu HECKOJBKO 60JIEE BBI-
COKHMX 3HEPIUSIX OHHU IMPUOIHKAIOTCS
K CHJIE TPABUTALIMOHHOI'O B3aUMOJIENCT-
BHSI, YTO HABOJUT HA MBIC/Tb O CBSI3U MEXK-
Jy TATOTEHHUEM W B3AUMOJIEHMCTBHAMU
CTaH/1IapTHOM MOJIENIN — HEMAJIOBAKHBIH
JIOBO/1 B ITOJIb3Y MSSM.

JopaboTtka CTaH1apTHON MOJIEIN HEOO-
XOZMMA U JUIs1 OOBSICHEHUS LIEJIOTO Psizid
spieHuit. OJIHU OHA HE CITOCO6HA OOOCHO-
BATh, 4 C IPYTUMHU IIPOCTO HECOBMECTUMA:

1. Bce coBpeMeHHbIE TEOPUHN MPEATIO-
JIATAIOT HAJIMYME JAKE B CAMBIX ITyCTBIX
061ACTAX MPOCTPAHCTBA OTPOMHOM pac-
MPEJEJIEHHON 3HEPIUH, T'PABUTALUA
KOTOPOM JI0JKHA O6bUTa OBICTPO CBEPHYTH
Becenennyio min, HAO60POT, BBI3BATH €€

pacimMpenye 4O CYIEeCTBEHHO OOJIbIIMX
pa3MepoB, yeM certuac. CTanaapTHasg MO-
JIeIb HE B CHJIAX PA3PEIINTD 3TO IIPOTH-
BOpEUYUE, HA3BIBAEMOE MPOOIEMOIT KOC-
MOJIOTHYECKOM IMOCTOAHHOT.

2. [lonroe BpeMs CYUTAIOCh, YTO PaC-
mypeHue BeeieHHON 3aMeUIAeTCa U3-3a
B3aHMMHOT'O I'DABUTALMOHHOIO MPUTSKE-
HHUA BElleCTBA. Ternepb Mbl 3HAEM, YTO
pacIMpeHue IIPOUCXOJUT C YCKOPEHH-
€M, IPUYMHA KOTOPOTO (HA3BAHHAA «TEM-
HOW 3HEPrHUei») HE MOXKET OBbITb OOBSIC-
HEHa ¢ No3UlnH CTaH/1apTHOH MOJIEIIH.

3. ECTb BCE OCHOBAHMA IIOIATATh, YTO
B IIEPBBIE JIOJIM CEKYHJbl bBompmoro
B3pbIBA BceslenHasa npoia CTaguio nH-
ALY, T.€. YPEIBBIYANHO OBICTPO pacC-
mupmaack. B CraHaapTHON MoOjEnn
OTCYTCTBYET OIMCAHUE TIOJIEH, OTBETCT-
BEHHBIX 32 MH(IISLIMIO.

4. Eciii BeenneHHas BO3HUKIA B PE3YJIb-
Tare BOJBIIOTO B3pPbIBA KAK KOJIOCCAIb-
HbBII BBIOPOC SHEPIUH, BEMIECTBO 1 AHTH-
BEILIECTBO JIOJLKHBI ObLIN OBbI PA3BUBATHCS
B paBHOH creneHu (CP-cumMmerpust). Ho
3BE3/Ibl U TYMAHHOCTH COCTOAT U3 IIPOTO-
HOB, HEHTPOHOB U JIEKTPOHOB, 4 HE U3
COOTBETCTBYIOIIMX UM aHTUYACTHLL. CTaH-
JIApTHAsI MOJIENb HE CITOCOOHA OOBSICHUTD
3aPAIOBYIO ACUMMETPHIO MATEPHH.

5. IlpuMepHO 4YeTBEPTh BceseHHomn
COCTABJIIET HEBUAMMAs XOJIOJHAA TEM-
HasA MaTepUs, KOTOPAsd HE MOXKET COCTO-
ATb U3 YACTHL, OIIMCAHHBIX B CTaHJapT-
HOM MOJIC/IN.

6. COrmacHO TEOPHH, TIOSIBICHHUE Y IAC-
THL, MACChI OOYCJIOBJIEHO UX B3aUMOJEH-
CTBHMEM C NOJIEM XUITCA (KOTOPOE CBA3A-
HO C XMITCOBCKMM 6030HOM). B pamkax
CTaH/IapTHOH MOJIENN HENb3s1 OOOCHO-
BATh BECbMa HEOOBIYHYIO (POPMY XHUIT-
COBCKUX B3aUMO/ICHCTBUI.

7. PaccumTanHas C y4€TOM KBAHTOBBIX
MONPABOK Macca 6030Ha XUITCA OKA3bl-
B4€TCA OT'POMHOI, 4 3HAYMUT, MACCBI BCEX
OCTAJIBHBIX Y4ACTULL TOXKE JOJDKHBI ObITH
O4YE€HDb BEJIMKH. SIB/IAACH HEU3OEKHBIM
cnepcrsueM CTAaHJAPTHOH MOJENH, Ta-
KO PE3YyIBraT IOPOXKIAET CEPbE3HBbIE
NPHUHIUAIHATIbHBIE TPYAHOCTH.

8. B CranapTHYIO MO/IE/ b HEJB3S1 BKIIIO-
YUTh ONUCAHUE I'PABUTALNH, CTPYKTYpa
KOTOPOH B KOPHE OTJINYAETCS OT CTPYKTY-
PbI TPEX APYTUX BUOB B3AUMOACUCTBH.

DH3HKA

NMpoBepKa CyL,eCTBOBAHUS
cynepcnMmMmeTpumn

CTOHAQPTHASI MOAEAL

CuAbHOE B3aMMOAENCTBME

Cnaaboe
B3AMMOAENCTBUE

eAel(TpOMOI'Hl/ITHoe B3AVMOAENCTBME

MUHVUMOABHAOST CTAHACPTHAS MOAEAD
C cynepcuMmmMmeTpuen

CUABHOE B3AMMOAENCTBME

CAaboe B3aMMOAENCTBNE

DAEKTPOMArHUTHOE B3AVMOAENCTBME

Masi B3aMeH CTAHAQPTHOW MOAEAMU.
B Hem KaXKACQS M3BECTHAST YOCTULIA CBSI-
30HO ornepaumen cynepcumMmeTpum
C YyacTtmuen-cynepnaptHepoMm. Bce yo-
CTULBI OBPA3YIOT ABO LUMPOKMX KAQCCO:
6030Hbl (TMNA YOCTULI-HOCUTEAEN B3AU-
MOAEWCTBUI), KOTOPbLIE, TPYMMUPYSCh,
MOTYT HOXOAUTBCS B OAHOM COCTOSIHUM,
1 GepM1OHbI (TAKME, KOK KBAPKW U Aer-
TOHbI), M3berarowme OANHAKOBBLIX CO-
crosHur. CynepnaptHep $epMMOoHa —
BCErAQ 6030H M HOOBOPOT.

KOCBEHHbIE AOKA3ATEABCTBA CYNEPCUM-
METPUM MOXXHO MOAYYUTb MPU SKCTPAMNO-
ASILLN BSOMMOAEVCTBUI K BEICOKNM SHEP-
rmsM. [Mpn 3ToM B CTAHAQPTHON MOAEAU
TPW B3OMMOAEMNCTBUSI CTOHOBSITCSI MOXO-
SKVMIMW, HO HE PABHBIMW MO CUAE (BBEPXY).
oK CyLLEeCTBOBOHUM CynepnapTHEPOB
SKCTPAMOASILMS MPUBOAUT K COBMOAE-
HWIO BCEX CUA NP ONPEAENEHHOW SHEP-
M (BHM3Y). TakMM OBPA30M, MPUHSB
NPEANOAOXKEHNE O CYNMEePCUMMETPUM,
MOYXHO FOBOPUTb O EANHOM MPOUCXOXKAE-
HWW BCEX B3AVMOAEWNCTBUN.

B Mupe Hayku
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OrpoMHble AETEKTOPbI HOCTULL, HA «TEBATPOHE», MOAEPHM3ALMST KOTOPbIX ObIAC NPOBE-
AEHa dunsmkammn Aaéopatopumn M. Pepmm ¢ 1996 no 2000 IT., UCMOABIYIOTCST AAST HO-
BAIOAEHMSI BO30HOB XUITCA N CYNEPCUMMETPUN,

9. CranzapTHast MOJIEIb HE MO3BOJISIET
PACCYUTATH MACCHI KBAPKOB H JIEITOHOB.

10. B CrangapTHON MOJENN UMEIOT
MECTO TPH HMOKOJIEHUS YACTHLL. OKpYyKa-
IOIUIT HAC MHUP ITOJTHOCTBIO COCTOUT U3
YACTUIL [IEPBOTO MOKOJICHHUSA, 3a4KOHBI
MMOBEACHUS KOTOPBIX OOPA3YIOT CAMO-
CTOSATENIPHYIO HEIIPOTHBOPCUUBYIO TEO-
puto. CTaHJAPTHAS MOJC/Ib OIHCHIBACT
BCE TPU IOKOJICHUSA, HO HE OOBACHICT,
IOYEeMy UX 6OJIBIIE, YeM O/THO.

Heo6xo1uMo yaCHUTD, 4TO CTaHapT-
HAas1 MO/JICJIb — TEOPUSI C OYCHBb CTPOTUMH
OTPAaHUYCHUSIMH, U OHA HUKOI7IA HE CMO-
JKET OOBSICHHUTD IIEPECUYUCICHHBIC BBIIIC

saBiaeHust. MSSM JIO/KHA TIOMOYb pa3o-
OpaTbCsl B MEXAHM3ME ITOYTU BCEX YKa-
3aHHBIX (PEHOMEHOB, KPOME BTOPOT'O
U TPEX MOCJIEHUX, C KOTOPBIMU CBA3aHA
TEOPUA CTPYH (B KOTOPOM YaACTHIIBI
MPECTABIEHBI KPOUIEYHBIMH OJJHOMEP-
HBIMH OObEKTaMM). Paccmarpusas BOII-
POCHI, Ha KOTOpble CTAaH/IAPTHAS MOJIETb
HE B COCTOSSHUU OTBETUTH, MBI MOKEM
MPEACTABUTh CE6E OCHOBHBIE HAIIPABIIE-
HUA €€ JATBHEUIIETO PA3BUTHA.

CeropiHst (pr3HKaA IEMEHTAPHBIX YACTHLL
CTOHT Ha ITOPOI€ HOBOM 3Pkl CTAJIO SICHO,
YTO UIMEHHO B HEM HY’KHO HCKATh PEIICHUE
MHOTHX KTIOYEBBIX ITPOOIEM KOCMOJIOTHM.

Tonpko 6narofapsi KOCMOJOTUUYECKHUM
WUCCIENOBAHUAM Mbl CMOIJIA Y3HATb, YTO
Bcenennas 1mocTpoeHa W3 BENIECTBA
(a2 HEe U3 AaHTUBENIECTBA) U IPUMEPHO HA
YETBEPTH COCTOUT M3 XOJIOJHON TEMHOMN
Marepun. Ho KOCMOJIOTH HE MOTYT Pa3o-
OpaThbCsl, KAKUE YaCTHUIIBI €€ OOpPa3yIoT,
KaK BO3HUKJIA ACUMMETPHsS BEIIECTBA
U Kak npoucxoaut nHousnys. [lTonnma-
HHE MAKPO- U MUKPOIIPOIIECCOB, 110-BHU-
JIUMOMY, IPUJIET K HAM OJIHOBPEMEHHO.

Moae Xurrca

DUBHKH y’KE JIOMAIOT I'OJIOBBI HaJl 3ara/IKa-
MU TOCT-CTaHAAPTHOM MOJIEIH, HO OCTAET-
CS1 HEACHBIM OJMH CYIIECTBEHHbIN ACIIEKT
CragapTHON Mojend. B Teopuu npes-
IOJIATAETCS, YTO HAIMYME MACCHI Y JIENTO-
HOB, KBAPKOB, W- 1 Z-6030HOB OOYC/IOB/IE-
HO B3aMMOJEHUCTBUEM C MOJIEM XHITCA,
KOTOPOE €111€ HE ObLIO HEMOCPEACTBEHHO
33APErMCTPHUPOBAHO B IKCIIEPUMEHTE.

ITone Xurrca CymeCcTBEHHO OTINYAETCA
OT JI060r0 Apyroro nosd. Hanpumep,
JIEKTPUYECKUE 3APAABI CO3JAIOT JIEKT-
POMArHUTHOE II0JIE, KOTOPOE CIIOCOOHO
IIEPEHOCUTDb 3HEPTUIO. ECTeCTBEHHBIM
COCTOSIHUEM B OTCYTCTBHUE H3JIy4E€HHUS
1 3APAPKEHHBIX YACTHLL ABJIAETCA HyJIEBOE
niosne. [Ipyroe geno — nmosne Xurrca. Kak Hu
MapafioKCAIbHO, CTAaHAAPTHAA MOJENb
TpeOyeT, YTOOBI IIPU CAMON HU3KOH 3HEP-
I'MH 3HAYEHHE TI0JI1 XUITCA ObUIO OT/INY-
HO OT Hy/s. Takum o6pa3om, 3TO IOJe
IIPOHM3BIBAET BCIO BCeNeHHYIO, U 4acTH-
LIbI BCET/IA B3AMMOJEHCTBYET C HUM, IIPO-
XOJIS1 CKBO3b HETO TNOJJOOHO JIIO/AM, UJTy-
OIMM II0 NOAC B BOAE. B3ammoperncrsue
NPUIAET YACTULIAM MACCY, UTHEPTHOCTD.

C noneM Xurrca casizaH 6030H XHUITCA.
bazosble npuHIUNBE CTAHAAPTHOH MO-
JEJI1 HE ITO3BOJIAIOT HAM PAaCCYUTATD
MACCBI Y4CTHULI, B TOM YHCJIE MACCY CAMO-
ro 6030Ha XUrTca. 3aTO HEKOTOPbIE MAC-
Cbl MOKHO BBIYMCJIUTD (HAIIPHUMED,
BEPXHETO KBapKa, W- 1 Z-6030HOB), HC-
IIOJIb3ys JPYI'ME U3MEPEHHBIE BEJIUYH-
HbL ITOCKOIBKY NOJOOHBIE PACYETHI XO-
pOHIO COTNIACYIOTCA C PE3YIBTATAMM
IIPOBEPOYHBIX 3IKCIIEPUMEHTOB, TEOPE-
THUYECKOE OMMCAHME IO XUITCA MOXK-
HO CYUTATb IIPABUWIbHBIM.

Koe-uro 0 macce 6030Ha XHUITCA MBI
yke 3HaeMm. Ha LEP-xonnanaepe Obuio

66 B Mupe nayku

GEHTAGPb 2003

FERMLAB PHOTO



DH3HKA

U3MEPEHO NPUONMN3UTENbHO 20 BEIH-
4YMH, CBA3A4HHBIX ypaBHEHUAMH CTaH-
JapTHOM Mozenu. M3 Bcex mapaMeTpos,
HEOOXOJMMBIX JIJI1 BBIYMCICHUA 3HAYe-
HMI 9THUX BEJIMYHH, HE U3MEPEHA TOJILKO
Macca 6030Ha Xurrca. [10aToMy MOXHO
OIIPEJIETNTD, KAKAA MACCa O030HA XUITCA
HAWIy4IIHM OOPA30M COIVIACYETCH C HU-
Mu. [Tomydaercs, 9TO OHA HE IIPEBbIIIAET
200 I3B. (Macca nporoHa — okoso 0,9 I'5B;
BEPXHETO KBapKa — 174 I3B.) Camo cyme-
CTBOBAHHE OJHO3HAYHOI'O PEIIECHUs CU-
CTEMBI 3TUX YPABHEHHN JIOKA3bIBAET, YTO
0030H XUITCA JEUCTBUTEIBHO CYIIECT-
ByeT. B npoTuBHOM ciydae CTaHgapTHas
MOJIE/Ib HEBEPHA, 4 CJIOKHASA B3aUMO-
CBA3b 3TUX 20 BEJIUYMH, ITO3BOJISIONIASA
PacCYUTATh COITIACOBAHHOE 3HAYEHUE
MA4CCBbl 0030HA XMITCA, — IIPOCTO HEBE-
poarHoe cosnazenue. Her ocHOBaHUM
COMHEBATBCA B IIPABHUJIBHOCTUA TAKOI'O
IIOJX0/14, IIOTOMY 4YTO C €ro INOMOIIBIO
YAIOCh TIPEACKA3aTh MACCY BEPXHUX
KBAPKOB MPEXK/IE, YEM OHHM ObUIHM OOHA-
PYKEHBI 9KCIIEPUMEHTAIBHO.

B 3KcnepuMeHTax, IPOBEJAEHHBIX Ha
BonmpmIOM  3JIEKTPOHHO-TIO3UTPOHHOM
KOJUTAUZIEPE, YaCTULIBI XUITCA 3aPETUCT-
pUpPOBaHbI HE ObUIN. Bripouem, mOMCK
IIPOBOJAWJICS TONBKO JIJII MACC MEHBIIE
115 I'3B. I1pu atow npenenbHon s LEP
3HEPI'MHU JOJLKHO ObUIO MPOM3ONTU HeE-
KOTOPOE KOJIMYECTBO COOBITUH C y4a-
CTMEM 4YaCTHUL, ITOXOKHUX Ha XUITCOB-
CKHe 6030HBL. OAHAKO JAHHBIX ABHO
HEOCTATOYHO, YTOOBI 3aIBUTh O (PAKTHU-
YECKOM OOHAPYKEHUH OO030HA XHUITCA.
TakuM 06pPa30M, 3HAYEHUE MACCHI 6HO30-
Ha Xurrca aexxuat Mexay 115 u 200 I5B.

Ceftuac LEP feMOHTHPOBAH, 4 HA €70 Me-
cre Havata c6opka LHC — Bompiioro aj-
POHHOI'O KOJUTAH/IEPa, KOTOPBIH OY/IET 3a-
IyIIIEH Yepe3 YeThIpe roja. Tem Bpemenem
ITOMCK 6GO30HOB XUITCA MPOJOIDKACTCA Ha
«TeBarpoHe» B maboparopumn depmu (CM.
oro Ha crp. 66). Eciiu Bee 6y/ieT WiITH 110
HAMEYEHHOMY ILIaHy, «IeBaTpoH» IPOU3-
BezeT 6osee 10 ThIC. GO30HOB XUITCA,
1 MOJKHO OYJIET IIPOBEPUTD, COOTBETCTBY-
€T JIM TEOPHUN UX (DAKTHUYIECKOE ITOBEJEHHE.
Hccnenosarend BO3IAraior OOJbIIE Ha-
Jexapl HAa LHC, KOTOPBIN JIOJDKEH CTATh
«ME30HHOH (PAOPUKOI» 11O IIPOU3BO/ICTBY
MUWJJIMOHOB YaCTUIL XUTTCA.

B Gmuxkaiimme rojpl, BEPOSITHO, IOsI-
BUTCS TIPSIMOE IOATBEPIKIECHHUE CylEpP-
cuMMeTpUn. XOIOAHAA TEMHAS MATEPUL
CKOPEE BCET'O COCTOMT M3 CAMBIX JIETKHX
CyIIEPIIAPTHEPOB, MPEJCKA3bIBAEMbIX
MSSM, 2 OHU BITOJIHE MOI'YT OBITB 3APETU-
CTPUPOBAHBI Ha «TeBaTpoHe». YCTAHO-
BUTD, SIBJIAECTCS JIA CYIEPCUMMETPHA OJ1-
HHUM M3 CBOHUCTB NPUPOJBI, IOMOXKET
LHC, KOTOPBI CMOXET NPOU3BOJUTH
OOJIBIIOE KOJHMYECTBO CYIIEPIIAPTHEPOB
(€c/ OHU BOOOIIIE CYIIECTBYIOT).

AddPeKkTnBHbIE TEOPUUN

YTO6BI pa306PATHCH, KAKOE MECTO B (PU-
3uKe 3aHmMaeT CTaHAApPTHAS MOJIEIb,
U BBISIBUTBH €€ CHJIBHBIE U CITabbIe CTOPO-
HBI, OOPATUMCSl K HOHATHIO 3(P(PEKTUB-
HOU Teopun. DPPEKTUBHASL TEOPUS —
3TO OMMCAHNE OJHOTO U3 CBOWCTB MPH-
POZIBI, BKIIOYAIOIIEE UCXOAHBIC JAHHBIC,
KOTOPBIE B MIPUHILIMIIE MOKHO BBIUHC-
JIUTh C MOMOUIBIO 60JIEE TITYOOKOH TEO-
puun. Hanpumep, B s7€pHON (PU3UKE
B KAYECTBE UCXOAHBIX JAHHBIX BBICTYIIA-
IOT Macca, 3apsi U CIHUH MPOTOHA.
B CranjapTHON MOJIE/IN 9TU BETUYUHbI
MO>KHO BBIYHC/INTD, ICTIOJB3YsI CBOMCTBA
KBAPKOB M TVIIOOHOB KaK UCXOJHBIC JaH-
Hble. TakuM 06pa3oM, sepHas (PU3NKa —

OB ABTOPE:

apdexrrusHag TEOpHU Aep, 2 CTaHJaAPT-
Hasg Mojienb — 3(M@EKTUBHAS TEOPUS
KBAPKOB U ITIIOOHOB.

C 3TOM TOYKHU 3peHMS, BCE 3(PPEKTHB-
HBIE€ TEOPUHU OTKPBITBI U OJUHAKOBO
(dYyHIAMEHTAIBHEL, T.€. HE SABJIAIOTCA MC-
THUHHO (PYHIAMEHTAIBHBIMU. [IpomTes
U 1enb 3(PPEKTUBHBIX TEOpUi? MSSM
OTBEYAET HA MHOT'HE BONIPOCHI, IOCTAB-
JleHHble CTaHJAPTHOM MOJEJNBIO, U BCE
)K€ ocraercsa 3(PPEKTUBHON TEOPHUEH,
IIOTOMY 4YTO OIMPA€TCA HA HCXOAHBbIE
JlaHHbIE. BO3MOKHO, 3TU JAHHBIE MOKHO
OyZieT BBIYMC/IMTD B TEOPUM CTPYH.

Haxe cpean apPEKTUBHBIX TEOPUI
dU3NKA JIEMEHTAPHBIX YACTHL, UMEET
OCOOBIH CcTaTyC. brrarogapst € Mbl paHO
WIN MO3AHO JOCTUTHEM TAKOH CTENEHU
IIOHUMAHHA CBOMCTB NPUPOABI, KOIAA
TEOPUIO MOKHO 6y/IeT C(HOPMYTUPOBATH
BOOOIIE 0€3 MCXOAHBIX JIAaHHBIX. BO3-
MOJKHO, TEOPHA CTPYH WIA OJUH U3 €€
BAPHAHTOB ITIO3BOJIAT HAM HE TOJIBKO BbI-
YHC/IATh MACCY JIEKTPOHA U APYTHE BE-
JIMNYUHBI, HO U OOOCHOBATH CBOMCTBA
IIPOCTPAHCTBA-BPEMEHN W IIPABUIIA
KBAHTOBOI TEOPUN. A CENYAC OT JOCTH-
JKEHMS STOM LI€JIA HAC BCE €IE OTAETAIOT
OJJHA WIU JIBE €Ile€ HE CYyLECTBYIOIIUE
a¢pdexrrBHbIE TEOpHU. M

MNpodeccop MuumraHckoro yHmeepcuteta fopaoH KenH (Gordon Kane) - cneuma-
AUCT MO GUBUKE SAEMEHTAPHBIX YOCTUL, AQypeaT npemMun M. Buktopa Banckonada.
OH nccaepyet cnocobbl NPOBEPKM 1 paclumpeHns CTOHAQPTHON MOAEAU UMK
SAEMEHTAPHBIX HOCTULL. B OCOBEHHOCTM €ro MHTEPECYIOT GU3MKA XMITCOBCKMX YOCTAL,
1 pacwmpeHne CTaHAQPTHOM MOAEAM C YHETOM CYNEPCUMMETONN C YNIOPOM HO CO-
MOCTOBAEHUN TEOPUM N SKCMEPUMEHTA U HO 3HAYEHUM CYNEPCUMMETONN AN GU3NKNA
SAEMEHTAPHBIX HOCTULL 1 KOCMOAOTUN.

AOMNOAHUTEABHbIE MATEPUAADI:

» The Particle Garden. Gordon Kane. Perseus Publishing, 1996.

» The Rise of the Standard Model: A History of Particle Physics from 1964 to 1979. Edited
by Lillian Hoddeson, Laurie M Brown, Michael Riordan and Max Dresden. Cambridge
University Press, 1997.

« The Liftle Book of the Big Bang: A Cosmic Primer. Craig J Hogan. Copernicus Books,
1998.

» Supersymmetry: Unveiling the Ultimate Laws of Nature. Gordon Kane. Perseus
Publishing, 2001.

CnmMcoK appecoB BE6-CANTOB MO GU3MKE SAEMEHTAPHbIX YOCTUL, MPUBEAEH HA
www.particleadventure.org/particleadventure/other/othersites.html
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obcepsaTtopum B Capbepu, y4eHbIE HALLAM OTBET
HENTPUHO MEHSIKOT CBOM TUM HA MYTU K

Habatoaas 30 COAHUEM 13 MOA3IEMHOW HE
Ha Bornpoc 30







ACTPODHUINKA

Ha mepsblt B3I7IA7, CTPAHHO, YTO JUIA
nzydenuss ConHLa aCTpOPUIUKHA PENTU-
JI TIOCTPOUTB JIETEKTOP pazMepom ¢ 10-
STAKHBIA JOM Ha ITyOMHE JBYX KHJIO-
METPOB TIOA 3eMjeil. HoO MMEHHO 3TO
MIOMOTJIO PAa3rajaThb 3arajgky (usnde-
CKHX IIPOLIECCOB, IPOTEKAIOMIMX B HeE-
Jpax COJHIA, My4YMBHIYIO yYYEHBIX He-
CKOJIbKO aecsaTwiaeruil. Eme B 20-x IT.
XX B. aHIVIMHCKUN (PU3UK ApTyp DjI-
JUHITOH TIPEJIIONOKWII, YTO 3IHEPIUIO
CosHILy JaeT CJIMAHUE ATOMHBIX SZED.
[peanpuHsThie B 60-X IT. MOMBITKH KC-
NEPHUMEHTAIBHO NOATBEPAUTD IUIIOTE3Y
HE I OKHJAEMOI'O PE3y/BraTa: OblIa
3a(PUKCHPOBAHA JIMIIb YACTb OKUJAEMO-
IO MOTOKA NPOJAYKTOB COJIHEYHBIX TEP-
MOSJIEPHBIX PEAKLIUHI — HEYJIOBUMBIX Yd-
CTULL HEUTPHUHO. [TOATBEPANTD TUTIOTE3Y
DAOUHITOHA yAAIOCh JTMIIb B IIPOIIOM
rozy 6narogapst HabmoieHusaM B Cazioe-
PHUHCKON HEUTPUHHON OOCEPBATOPUN
(CHO), pacrnoyiok€HHON INTyOOKO MOJ
3€eMJIEN HEJAIEKO OT I. Ca16€pHr B KaHA/I-
CKOM NPOBUHIIUN OHTAPHO.

B ommmune or 60JBIIMHCTBA 10100~
HBIX YCTAHOBOK, COOPAaHHBIX 34 IIPOLIE/-
mume 30 sier, CHO perncrpupyer pox/ia-
IOIIMECS B COJTHEYHOM sAJIp€ HEUTPHUHO
NP [OMOIIM TSDKEIOU BOJDBI, B MOJIEKY-
JIAX KOTOPOIT BCE ATOMBI BOZOPO/1A 3aMe-
HEHBI €TI0 TSDKEJIBIM U30TOIIOM — JIEHTe-
pHEM, COJEPKAIMMM KPOME NPOTOHA
€I11€ M HEUTPOH. DTO MO3BOJISIET C PABHOM
3(PPEKTUBHOCTHIO TOJICYUTHIBATh KaK
3JIEKTPOHHBIE, TAK ¥ MIOOHHBIE U TAy-HEL-
TPHUHO. OKA37I0Ch, YTO HAOJIIO/IABIIUICS

B PAaHHHUX 3KCIEPUMEHTAX JAeDUIUAT
COJIHEYHBIX HEUTPHUHO ObLI BBI3BAH HE
OIIUOKAMU 3IKCIEPUMEHTATOPOB HJIA
HEJOCTATKAMU TeOpun cTpoeHus COlMH-
114, 4 PaHEEe HEM3BECTHBIMH CBOMCTBAMU
CaMMX HEUTPHUHO.

HenTtpuHHbIM A DULUT

B Havase 60-X I'T. HECKOJIBKO YUEHBIX TIO]]
PYKOBOACTBOM Parimonga  /JI»Buca
(Raymond Davis) n3 IIeHCHIBbBAHCKOTO
YHUBEPCUTETA BIIEPBBIE ITONBITATIHCD 3a-
PErUCTPUPOBATh HEWTPHUHO, BBUIETAIO-
1€ U3 HEAP HAIIETO CBETWIA, M JOKA-
3aTb, 4YTO MCTOYHHMKOM COJIHEYHOU
3HEPI'UH JAEHUCTBUTEIBHO CIYKAT TEPMO-
AAEPHBIE PEAKIUU. YCTAHOBKA JI3BHCA
pa3Menianach B ObIBHIEN 30JI0TOPYAHONU
maxte Homestake B HOxuoit Jlakorte
U PETUCTPHUPOBAJIA HEUTPHUHO PAUOXH-
MHUYECKUM METOJOM. bak fieTeKTOpa ObII
3arosHeH 615 TOHHAMH TETPAXIOPITH-
JIEHA, KOTOPBIN OOBIMHO HCIOJIb3YETCs
B XUMYHCTKE. [TOr/Iomasich B ATOM KU/I-
KOCTHU, HEHTPHUHO NPEBPAIIAET XJIOP B ap-
roH. OfHaKO [IpBUC OOHAPYKHUBAI POX-
JIEHHE HOBOI'O ATOM4 APIOHA HE KAKIbIE
CyTKM, KaK IIPDEACKA3bIBATd TEOPHd, 4
TOJIBKO pa3 B 2,5 fua. (B 2002 r. PariMmon/,
IaBrc u Macaromm Kommoba (Masatoshi
Koshiba) n3 TOKHICKOrO YHHUBEPCHTETA
oygrwv Ho6€eneBcKyio peMuIo 3a IHOo-
HEPCKUE PAOOTHI 1O (PU3UKE HEUTPHHO.)
Ha nporspxennn 30 J1eT Hocsie OIbITOB /13-
BUCA BCE AHAIOTMYHBIE 3KCIIEPHMEHTBI,
HECMOTPA HAa PA3HOOOPA3HE METOIMK,
JaBAJIA TOT K€ pe3ynsrar. Kommuecrso

OB30P: HEMTPUHHAS OCLIMAAGLINS

o C 60-X . NPOLUAOTO BEKA MHTEHCMBHOCTb MOTOKA COAHEYHBIX HENTPUHO, PErmncT-
PUPYEMBIX MOA3ZEMHBIMN ASTEKTOPAMM, OKO3bIBAAACH MEHbLLE TEOPETUYeCKon. He-
OOBIICHNMOE PACXOKAEHMNE SKCMEPUMEHTAABHBIX ACQHHBIX C PE3YABTATAMU MOAE-
AVPOBAHWS MOAYYMAO HO3BOHME «MPOBAEMA COAHEYHBIX HENTPUHON.

o HabAoaeHMS, NpoBeAeHHble B COABEPUNCKOM HEWTPUHHOM oBCcepBaTopUmn
8 2002 I., MOMOIAM Y4eHbIM OTBETUTb HA BOMPOC 30-AeTHEN AQBHOCTU. OKA3AAOCH,
YTO YOACTb SAEKTPOHHbIX HENTPUHO, BOZHUKOIOLLMX B HEAPAX COAHLLO, MEHSIIOT CBOM
APOMAT HA NYTU K 3EMAE 1 MO3TOMY HE PETUCTPUPYIOTCS ASTEKTOPAMM

» Pe3yAbTaThl, MOAYYEeHHblE B Capbepn, MOATBEPKAQIOT MCTUHHOCTL reAnodusnye-
CKOW TEOPUN 1N CBUAETEABCTBYIOT O TOM, YTO HENTPNHO, AOAFOE BPEMS CHUTABLLMECS
6e3MaCCOBbIMU YOCTULLAMMU, HO CAOMOM AeAE OBAQAKOT MAOCCOM. TAKMM 06pa3oMm,
CTAHAQPTHYIO MOAEAb GU3NKN DAEMEHTAPHbIX YOCTULL, MPUAETCS NEPECMOTPETb.

NpuxoAAmux oT CONHIA HEUTPUHO BCE-
rJa ObLIO MEHBIIE IPEJCKA3BIBAEMOIO
Teopueit: ot 1/3 10 3/5 0KU1aeMOro I10-
TOKA B 3aBUCUMOCTH OT 9HEPI'UH PETHUCT-
PHPYEMBIX YACTHILI,

IToKa 3KCIIEPUMEHTATOPBI POAOIDKAIN
OIIBITBI, TEOPETUKH YTOUHAIN (pU3Hde-
CKy10 Moziesib ConHila. OHU UCXOWIN U3
HECKOJIBKUX IIPEATIONOXKEHNN: 4) JHEP-
ruto COJHILY JIA€T AJIEPHBIN CUHTES; 0) 3T
SHEPIUA INOANEPKUBAET JABJICHUE Ia3a,
YPAaBHOBEIIMBAIOIIEE I'PABUTALIAIO; B) XU-
MUYECKHUHA COCTAB COJIHEYHBIX HEZIP B MO-
MEHT POXAECHMA 3BE3/bI ObUI TAKUM K€,
KAKOB OH CEMYaC Ha €€ NOBEPXHOCTU.
W XOTA TEOPETUYECKNN TTOTOK HEMTPHUHO
MO-TIPEKHEMY ObUT OOJIBIIIE PETUCTPHUPYE-
MOT'O, BCE OCTAJIbHBIE PE3Y/IBIAThI MOZE/IH-
poOBanuA (HAIPHUMED, CIIEKTP I'eTUOCETIC-
MMYECKHUX KOJEOAHHH) OYEHb XOPOIIO
COIVIACOBAIUCH C HAOJTIOJICHUSIMU.

3arao4HOE PA3TMYINE MEKIY TEOPUEI
U IIPAKTUKOHN CTAJIA HA3BIBATD «[IPOOJIE-
MOW COJHEYHBIX HEUTPUHO». MHOrme
(PUBUKH BEPUJIM, YTO HECOBIIAJEHUE M3~
MEPEHHOI'O M PACYETHOI'O KOJHUYECTBA
€CTb CJIEAICTBUE TPYAHOCTEU PErUCTPA-
LMK HEUTPUHO. TeM HE MeHee MMPOKOoe
PacIpOCTpAHEHHE TOAYYWUI U JPYIOWH,
PEBOIOIIMOHHBIN B34, B Crangapr-
HOM MOJENIH 3JIEMEHTAPHBIX YACTHUL] Cy-
HIECTBYET TPH COBEPUIEHHO PA3TMYHbIX
06€3MaCCOBBIX THIIA HEUTPHUHO: 3TO JJIEK-
TPOHHOE, MIOOHHOE U TAay-HEHUTPHHO.
TepmoszepHble PEAKLIMM B LEHTPE
CoJHLIA TOPOXKIAIOT TOJBKO 3JIEKTPOH-
HbIE HEMTPHUHO, U ONBIT [IpBHCA ObLI pa3-
paboTaH KaK pa3 uId UX PErUCTPALUH:
TOJIBKO 2JIEKTPOHHBIE HEUTPUHO MOTYT
NPEBPATUTb XJIOP B aproH. Ho ecin
CraHgapTHasg MOJENIb HETOYHA M THIIbI
HENTPUHO HE PA3JEJIEHBl, 4 KAKUM-TO
00pPa30M IIEPEMENIAHBI, TO 3JIEKTPOHHOE
HENUTPUHO HA IIyTH OT COJHLA MOXET
NPEBPATUTHCA B IPYIOM 4pOMAT U HE Oy-
JIET 3aPETUCTPUPOBAHO.

CKopee BCEro TUIl HEHTPHUHO U3MEH:A-
€TCA B MPOLIECCE HEUTPHUHHOIM OCIIAIIIA-
MM (CM. PHC. HA CTP. 72), KOTOPas OApa-
3YMEBAET, YTO KAK/IBIN APOMAT HEUTPHUHO
(37EKTPOHHOE, MIOOHHOE WJIH Tay) CO-
CTOUT U3 CMECH TPEX COCTOSHUH (060-
3HAY4AEMBIX KakK 1, 2 U 3), UMEIOMUX
pasHble MacChl. Torjga 3JIeKTPOHHOE

10 B Mupe Hayku
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ACTPODUINKA

«[haza» CaaBepUNCKOM HEMTPUHHOM 0B6CcepBATOPUN — 9,5 ThiIC. POTOYMHOXKXMUTEABHBIX ACMIM, PACTOAOXKEHHBIX HO FrE0AE3NYECKOMN
chepe AnameTpoM 18 M, MPUCTAABHO HABAKOACIOT 3Q THICSIHEN TOHH TSKEAOM BOADI, 3AKAKOYEHHOM B LUAPOOOPA3HbIN AKPWUAOBIN
cocya AMAMeTpoMm 12 M. Kakabl GOTOYMHOXUTEAb CNIOCOBEH 3APErMCTPUPOBATL ACKE EAMHNYHBI GOTOH. MATEPUAAI, 13 KOTOPbIX
N3rOTOBAEH AETEKTOP, TLATEABHO OYMLLEHBI OT POAVNOAKTMBHBIX MPUMECEN, YTOObI UX M3AYHEHNE HE «OCAEMNASIAO» GOTOAATUMKMN
NMOTOKOM AOXKHbBIX OTCYETOB.

B Mupe wayku




AOBYLUKA AAS HEYAOBUMbIX HEUTPUHO

KAK OCUUAAUPYIOT HEUTPMHO

OAEKTPOHHOE HEWTPUHO (CAEeBA) — 3TO Cyneprno3vuus HEUTPUHO 1-ro M 2-ro TMNOB,

KBOHTOBbI€ BOAHbI KOTOPbIX CUH}A3HbI. OCKOABKY AAMHbI BOAH HEATPUHO PA3HbIX TUMOB

pasAnyaloTCs, NP ABMXKEHUM HOKAMAMBAETCS PA3HOCTb $pa3, U B Pe3yAbTATe YACTULIA
;. npeBpawdeTcd B MIOOHHOE WAU TAY-HENTPUHO (B cepeauHe). [poaoAxas
' :;_:Ec.;i;lnhmuposmb, HEWTPMHO CHOBA CTAHOBUTCS SAEKTPOHHBIM (CMPABA).

HewntpuHo 1-ro Tuna
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Hentputo 2-ro Tuna MIOOHHOE MAM TaY-HEMTPUHO

HouHble

O6pazoeaHve . pesyAbTaThl

DAEKTPOHHbIE MIOOHHbIE UAU AHesHble
TAY-HEUTPUHO  PEe3yAbTATbI

3AEKTPOHHbBIX T
HEeWUTPUHO HEeUTPUHO
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Ocuuargums OcumAAaums Ocumuaaaums
BHYTPY COAHLA B BAKYyMme BHYTPUY 3eMAun

TAE OCLIMAAUPYIOT HEATPUHO : ! _ A el
DAEKTPOHHbIE HENTPUHO, POXXAEHHbIE B HeAPAX COAHLA, MOTYT OCLIMAAMPOBATb KOK BHYTPW CBETUAQ, TOK U HOFNYTU K 3eMAe;
B 30BUCMMOCTU OT COOTHOLLEHUSI MACC U OT CTENEeHN CMEeLLEHUS HEWTPUHO 1-FO U 2-FO TUNOB. AOMOAHUTEALHAS OCLMAASLMS,

Mo-BUMAVMOMY, NPOUCXOAUT BHYTPM 3€MAM, O YEM CBUAETEABCTBYET PA3AMUME AHEBHBIX U HOYHbIX PE3YALTATOB HAGAIOAGHMIA. . ¢ F

- ¥ L
M3 BCEX BCMbILWEK AULLb OAHA CBSI3AHA C HEUTPUHO KAK PETUCTPUPYIOTCS HEUTPUHO "
Aetektop CapaBGEepuMNCKON HEUTPUHHOW oO6CcepBaTOpPUM
(CHO) (cM. NPOTUBOMOAOXKHYIO CTPAHULLY) PETUCTPUPYET Xa- &
POKTEPHbIE BCMbIWKW YEPEHKOBCKOrO CBEeTd, U3AYYOeMmMoro
BbICOKODHEPIrMYHbIMN IAEKTPOHAMU. [OCAEAHNE BO3HUKAIOT
B TSOKEAOM BoAe (60AbLIaA CUHAS cdhepa) B pe3yAbTaTe Tpex
peakuun. Pacnaa AeMTpoHa (a) NPOUCXOAUT, KOTAC HEUTPU-
HO (CMHee) pa3bumBaeT 9IAPO AenTtepus HA NPOTOH (Puoaeto-
Bbl1) U HEUTPOH (3eAeHbIN). Mpn B3AMMOAENCTBUN HEUTPOHA C
APYIMM AENTPOHOM UCNYCKAETCS raMMa-AyY4, OCBOBOXAQIO-
LMA 3AEKTPOH (PO30BbIN), Y€PEHKOBCKOE U3AYYEHUEe KOTO-
POro peructpupyercsa AeTekKTopom. B xoae BTopon peakumm
(b) HENTPOH MOTrAOLLAET HEUTPUHO U NPEBPALLAETCS B MPOTOH
M DHEpPrvyHbii IAEKTPOH. B 3Ty peakuuio moryt BCTyndrb
TOAbKO SAEKTPOHHbIE HEUTPUHO. [OPA3AO peXke HEUTPUHO He-
NOCPEACTBEHHO CTOAKUBAIOTCS C SAEKTPOHAMMU (C). MIOOHbI
KOCMMUYECKUX Ay4Yel (KPACHbIE) OTAMYAIOTCH OT HEWUTPUHO
MHTEHCUBHOCTbIO MOPOXACEMOIo MU YHEPEHKOBCKOIO U3AY-
YeHUs U MECTOM €ro BOSHUKHOBEHUS — KAK BHYTPM, TAK U CHA-
py>Xu aAetektopd. KoAM4eCcTBO MIOOHOB CHMXKAETCS AO Npue-
MAEMOrO YPOBHSI GAAroAQps PACMOAOXEHUIO AETEKTOPA HA
ABYXKUAOMETPOBOW IAyGUHe.
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ACTPODHUINKA

HEUTPUHO MOJKET OBITh OJJHOH CMECBIO
COCTOAHUM 1 1 2, 2 MIOOHHOE — JIPYTOIL.
TeopeTnudeckn TaKass CMECh HEHUTPUHO
CIIOCOOHA KOJIEOATHCS MEKY COCTOSIHU-
AMH Ha ITyTH OT CONMHIIA K 3eMIIE.
IlepBo€e CBUAETENBCTBO HEMTPUHHBIX
OCHWUIALIMHA 6BUIO TOJMYyYeHO B 1998 1.
B IIpOEKTE Super-Kamiokande, xorja
OOHAPYKWIIM, YTO BEPOSATHOCTb MCYE3-
HOBEHHMA MIOOHHBIX HEHUTPHUHO, POXK-
JEHHBIX KOCMUYECKUMU JIy4dMU B BEPX-
HUX CJIOAX ATMOCKEPDHI, 3aBUCUT OT
NPONJEHHOIO MMM IIyTH. MIOOHHBIE
HEWTPHUHO, PETUCTPHUPYEMBIE JETEKTO-
pom Super-Kamiokande, B pe3ynsrare
OCLWUIALIUM TIPEBPAIIAIOTCA B TAy-HEH-
TPHUHO, KOTOPBIE B OOJILITMHCTBE CBOEM
OCTAIOTCA HE3AMEYEHHBIMH.
AHQJIOrMYHO MOKHO OOBACHUTD U JIE-
(ULUT COMHEYHBIX HEUTpUHO. Corac-
HO OIHOMY U3 CLIEHAPHUEB, OHU JJOJDKHDI
OCLMJUINPOBATDL BO BPEMS 8-MUHYTHOT'O
MyTEMECTBUA CKBO3b BaKyyM OT COJIHLIA
K 3emuie. B gpyror mojenn OCunUIALIAN
OCOOEHHO CW/IBHBI B TE€YEHHE IIEPBBIX
JBYX CEKYHJ, ITyTH CKBO3b CaMO COHLIE.

MoaAseMHbIN nocT

JIJ11 IOMCKA NPAMBIX JTOKA34TEIBCTB OC-
LWUIALMA COJHEYHBIX HEUTPUHO ObLIA
CHIPOEKTUPOBAHA obcepBaTtopus B Caj-
6epy, riae A41d PeErucTpauuy HEUTPHUHO
UCIIONB3YIOTCA PA3JIMYHbIE BU/IBI UX B34-
HUMOJICYICTBUS C TSDKEIOM BOIOM. B oj1-
HOM M3 PEAKUMNIN Y4YaACTBYIOT TOJIBKO
3JIEKTPOHHbBIE HEUTPHHO, B APYTUX — BCE
apoMmarel 6e3 uckmodeHud. Ecau or
CosHua 10 3eMIN JOXOIAT TOJIBKO JIEK-
TPOHHBIE HEUTPHUHO, T.€. HET HUKAKHUX
TpaHCPOPMALUH, TO KOJIHNYECTBO HEH-
TPUHO BCEX THUIIOB JOJDKHO OBITH PABHO

BOCEMbBAECSAT AET COAHUA U HEUTPUHO

BoAbLLGST YOCTb CTOAETUS YLWIAQ HO

KOJIMYECTBY 3JIEKTPOHHBIX HEUTPHHO.
A ecim YMCIeHHOCTh HEUTPUHO BCEX APO-
MA4TOB 3dAMETHO INPEBOCXOAUT YUCIIEH-
HOCTb 3JIEKTPOHHBIX, TO COJTHEYHbIE HEH-
TPUHO JEUCTBUTEIBHO MEHSAIOT CBOM THIL

ITOCKOMBKY B TSXKEJION BOJE COAEPKAT-
ca aapa genurepus (JEUTPOHBI), JAETEK-
TOP MOXKET MOJCYMUTBHIBATD KaK OTIEIbHO
3JIEKTPOHHBIE HEUTPUHO, TAK U BCE TH-
bl BMeCTe. [IeMTPOHBI MOTYT B3aHUMO-
JEMCTBOBATh C HEUTPUHO ABYMSA CIIOCO-
0aMHU: IIOITIOWATh €0 HEUTPOHOM U
POXAAThb JEKTPOH, 4 TAKKE PACIAAATD-
Cs1, OCBOOOXKAs1 HEUTPOH. B peakiuu
IIOIVIOIIEHUSA yYACTBYIOT TOJIBKO 3JIEK-
TPOHHBIE HEUTPUHO. 34TO PA3PYIIMTH
JEUTPOH MOTYT HEUTPHUHO BCEX APOMaA-
TOB. B CHO Tarke perucTpupyercst pac-
CEAHHE 3JIEKTPOHOB HA HEWTPUHO JIIO-
6oro Ttuna. BrpoueMm, 3arta peakius
ropasjo MEHEE YyBCTBUTEIbHA K MIOOH-
HOMY U TAay-HEUTPUHO, YEM PACHa J€H-
TpOHA (CM. pYC. Ha CTP. 73).

Eme B 60-x rr. T. JIx. xenkunc (T. J.
Jenkins) ®. V. lukc (F W. Dix) n3 YHu-
BepcuTeTra B Km YaecT MCIonb30BaIn
OKOJIO 2 TOHH TSKEJIOH BOJBI /IS IPOBE-
J€HUS HAOJIIOJEHUM B HA3€MHOM J1ab0-
paropuu. Torga ciieibl COMTHEYHBIX HEH-
TPUHO «IIOTOHYIM» Ha (POHE KOCMHYe-
ckux ayden. B 1984 1. Xep6 Yen (Herb
Chen) u3 Kanmn@opHUICKOTO YHUBEP-
cuTeTa NPENIOKWI Ui PETUCTPALINA
COJIHEYHBIX HEUTPUHO PA3ZMECTUTH HA
JIHE HUKEJIEBOM MaxThl B CaJO0epH TsKe-
JIyIO BOJY M3 KAHAJICKOI'O AEPHOIO pea-
KTopa CANDU.

Bcrope Ha4a10Ch CTPOUTENILCTBO HE-
TpuHHOTO Jerekropa CHO. ITpospau-
HBII aKPWJIOBBIH (TUIEKCHUITIACOBBII) pe-
3epByap AUamMeTrpoM 12 M HaIOJHWIA

1 TBIC. TOHH TSKENION BOABI (CM. PUC. HA
CTp. 71), 32 KOTOPOH HAGIIOAAIOT 9,5 THIC.
(HOTOYMHOXKHUTENEH, PACIIONOKEHHBIX Ha
I'€O/IE3UYECKON chepe JruameTpom 18 m.
Ka/1pIi1 TaKOW IPUEMHHK CITIOCOOEH 32-
PETUCTPUPOBATD AAKE €OUHUYHBIN (PO-
TOH. BCA KOHCTPYKUMA IIOTPyKEHA
B OOBIYHYIO BOZY BBICHIEI CTENIEHU OYH-
CTKH, KOTOPAA 3AIIOJHAET IOJIOCTD, BbI-
JIONIGJIEHHYIO B CKAJIE HA IVTyOUHE 2 KM.

CeMb pa3 oTMepb

B 1HEBHOE BpeMA HEUTPHHO JIETKO IIPO-
HUKAIOT K eTrekTopy CHO CKBO3b /IBYX-
KWIOMETPOBYIO TOJIIYy CKaJIbl, 4 HOYbIO
UM HHIIOYEM H TBICAYU KUIOMETPOB
3eMHOTO mapa. MMeHHO Omnarogaps
YPE3BBIYANHO CJ1a60MY B3aMMOJEHUCT-
BUIO C BEIECTBOM HEUTPHUHO OYEHDb UH-
TEPECHBI Il IeJMOPU3NKU. POTOHBI
COJIHEYHOT'O CBETA COTHHU TBICAY JIET PAC-
CEUBAIOTCA IEKTPOHAMM BHYTpH COJIH-
114, IIPEXK/IE YEM JJOCTUTHYTD €I'0 TIOBEPX-
HOCTH. A BOT POXK/JIEHHBIE B COTHEYHOM
A7pe HEUTPHUHO YK€ YepPE3 JIBE€ CEKYH/bI
MOKMAAIOT 3BE3Jly M IIPWIETAIOT K HAM
NPAMO M3 O6JIACTU I'€HEPALUM COTHEY-
HOW 9HEPTUN.

Pa3 yxx Hu camo CosHIle, HU 3eMJIs HE
CIIOCOGHBI ITPENATCTBOBATD IIOJIETY HEH-
TPUHO, MOIBITKA IOMMATh MX C IIOMO-
HIbIO IETEKTOPA BECOM BCETO 1 THIC. TOHH
BBITJVISIIUT BECbMa COMHUTEILHOM. [Toaa-
B/IAIOIIAS YACTb HEUTPUHO MNPOXOLUT
CcKkBO3b AerekTop CHO, He 3aMmeuas ero,
HO BCE K€ B PEAKUX CJIy4asX OJHO M3
HHUX CTAJIKMBAETCA C 3JIEKTPOHOM WA
ANPOM ATOMA U BBICBOOOKIAET SHEPIUIO,
JIOCTATOYHYIO U1 perucrpauuu. K cya-
CTBIO, CJ1A60€ B3aAUMOAECHCTBAE KOMIIEH-
CUPYETCA OI'POMHOM IVIOTHOCTBIO IIOTO-

TO, YTOObI YOEANTLCS, YTO Mbl 3HOEM,
OTKYyAQ OEepeTCsl COAHEYHAs! SHEepP-
s, NonyTHO HEWTPWHO NPEBPATU-
AVCb K3 TUMOTETUYECKUX YACTUL
B TAQBHbIN MHCTPYMEHT HOABAtOAE-
HUA. VIX OCLIMAASILIMA CBUAETEABCTBY-
0T O HEOBXOAMMOCTN CO3AQHMS HO-
BOW TEOPUM SAEMEHTAPHBIX YACTULL,

1920 . Aptyp
SAAVHITOH NMPeAno-
AOXUA, 4TO COAHLE
4YepnaeT aHepPruo 13
pPeaKLmn SIASPHOTo
CUHTE30, MPEBPa-
LLaOLLEe ATOMbI BO-
AOPOAQ B FEAUN.

1930 r. BoAbdpraHr Nay-
AV BCTOA HO 3QLLATY 30
KOHO COXPAHEHMS U Bbl-
ABUWHYA rMnoTe3y O TOM,
4TO YACTb SHEPrUK Pa-
AVIOOKTUBHOTO pacna-
AQ YHOCSIT HEBUANMbBIE
YOCTULLbI — HENTPWHO.

1938 r. [aHc Bat (Hans
Bethe) npoaHaAmanpoBan
npocTeiLne SAepHble
NPOLECCbI, KOTOPbIE MOTAN
6bl noanMTLIBATE COAHLE,
1 C BbICOKOW TOYHOCTHIO
paccYnTaA TeMnepaTypy

B HEAPOX CBETUAQ.

1956 1. Ppeapepuk PeHe
(Frederick Reines)

1 Knana KoyaH (Clyde
Cowan) Bnepsble 3aperun-
CTPUPOBAAWN HEMTPUHO C
MOMOLLBIO SIAGPHOTO Pea-
KTopa Savannah River.

14 B Mupe Hayku
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ACTPODUINKA

E>kxecekyHAHO CKBO3b KOMKAbIN KBOAPRATHbIV COHTUMETP Baluero tend
npoxoast N1 Tb MUAANOHOB BbicokoaHEPIMYHBIX HEUTPYHO.

K4 COJIHEYHBIX HEMTPHHO: EKECEKYHIHO
gepe3 KKABIM KBAJAPATHBIN CAHTUMETP
3€MHON MOBEPXHOCTU MPOXOJAT 5 MIIH.
HEUTPHUHO BBICOKOM 3Hepruu. IToaromy
¢ nomoiplo gerekropa CHO ynaercs 3a-
perucTpupoBarb OKOJO 10 HEUTPUHO
KaK/IbIi JIeHb. JII06ass HEUTPUHHAS PEAK-
LM COIIPOBOKIAETCA BOSHUKHOBEHHUEM
3HEPIUYHBIX 3JIEKTPOHOB, KOTOPBIE JIET-
KO 34METHTD I10 Y4EPEHKOBCKOMY H3JIyde-
HHIO — ITy4Ky CBETA, BOSHUKAIOLIEMY I10-
JIOOHO yJapHOIM BOJHE OT OBICTPO
JIBIDKYIIENCA YaCTULIBL

CBET PEIKHUX HEUTPUHHBIX COOBITHI
HY’KHO OTJIMYUTb OT BCIIBIIEK YE€PEH-
KOBCKOI'O M3JTy4EHHUH, BBI3IBAEMOI'O JIPY-
I'MMU Y4CTULIAMHU, B YACTHOCTH MIOOHA-
MU KOCMUYECKHX JIydeH, POKACHHBIMUA
B BEPXHHUX WIOSX ATMOC(EPHI U CIIOCOO-
HBIMH OCJIENHUTD JIIOO0OH (POTOYMHOMKH-
Tenb. KMIIOMETPBI CKaIbHOM ITOPO/IBI OC-
JIAOIAIOT MOTOK MIOOHOB /IO TPEX INTYK
334 4aC, 4 IIOCKOJIbKY HUX IIOABIEHHE
B OOBIYHOM BOJE BHE JIETEKTOPA TOXKE
conpoBoXx/aaeTcs apdexrom YepeHKo-
B4, UX JIETKO OTJIMYUTD OT HEUTPHHO.

Topaszgo 6onee CepbE3HBIA NCTOYHUK
IIOMEX — PaAHMOAKTUBHOCTb MATEPUa-
JIOB, U3 KOTOPBIX CJEIaH CaM JIETEKTOP.
Bce ero asneMeHTbl — OT TAXKEIOM BOJbI U
AKPHJIOBOTO pe3epByapa 10 CcTexia (o-
TOYMHOKUATENEH U METAJUIA ONOPHBIX
KOHCTPYKLIMI — COAEP:KAT €CTECTBEH-
HbIE PAMOAKTUBHBIE IpUMecH. Kpome

pagon. Haxopamueca suyrpu CHO agpa
PaIMOAKTUBHBIX 3JIEMEHTOB PETYIAPHO
pacnagaloTca U BBICBOOOXKAAIOT dHEP-
TUYHBIE 3JIEKTPOHBI WIM I'AMMa-JIy4U,
CIIOCOOHBIE BBI3BATH BCIIBIIIKY YEPEH-
KOBCKOT'O U3/Ty4EHMU, IIOXOKYIO HA CUT-
HaJI OT HEUTPUHO.

Ilepen cosmarenamu CHO crosana
OYEHb CJIOKHAA 33/1a4d: JIETEKTOP JIOJI-
JKE€H TIOACYMTHIBATL HEUTPUHO U OIIpe-
JIENATD, KAKAA UX 9ACTDb yIACTBYET B KAXK-
JION M3 TPEX PEaKIUH N CKOJBKO
«JIO’KHBIX HEUTPUHO» BO3HUKJIO, HAIIPH-
Mep, M3-32 PAJAUOAKTUBHOIO 3arpA3HE-
HuyA. [IpoLieHTHAsA TOrPEMHOCTD HA Ka-
JKJOM M3 3TANOB aHAIN34d CHEJIAET
OECII0JIE3HBIM CPABHEHUE MTOTOKA 3JIEK-
TPOHHBIX HEUTPUHO C ITIOTOKOM HEM-
TPUHO BCeX THUMNOB. 32 306 JiHei paboTh
(cHOa6PsA 1999 1. o Mart 2001 1) B CHO
OBIJIO 3APETUCTPUPOBAHO OKOJIO 500
MJIH. 4yacTull. [Tocie 06paboTKu JaHHBIX
TOJBKO 2928 13 HUX OCTATUCH KAHTUA-
TAMU B HEUTPUHO.

CHO He MOXET O/IHO3HAYHO OIIpE/ie-
JIUTh TUIl KAKJOW HEUTPUHHOI pPEaK-
nun. CKaKeM, IIPEJCTABIEHHBIN HA CTP.
56 CUrHAJI MOXKET GBITh PE3YIBIATOM KAK
pacrnaza AeUTpOHA, TAK M MNOIJIOIMIEHUA
HEeNTPpUHO. K C9aCThIO, AaHAIN3 MHOXE-
CTBA CUT'HAJIOB ITO3BOJISIET BBIABUTD PA3-
JM4ue Mexay peakuusaMu. Hanpumep,
pacnaz AeUTPpOHA BCETAA CONPOBOXKIA-
€TC BO3HHMKHOBEHHEM TI'aMMa-JIydeii ¢

MOABJIAIONIMECA TIPU TIOIVIOMEHUH HEH-
TPHUHO WJIN B PE3YJIBIATE JIEKTPOHHOIO
paccessHuA, UMEIOT HHPOKUHI CIEKTP
3Hepruil. Kpome Toro, pacceanue mopo-
JKIAET JIEKTPOHBDI, ABMKYIIUECH CO CTO-
ponbl COJNHIA, 4 BBI3BAHHOE PACIIAZIOM
JEUTPOHOB YEPEHKOBCKOE U3JIyYEHUE
MOJKET NPUXOJUTDH C JIIOO0T'O HAIIPABJIE-
HusA. HakoHel, 3JIEKTPOHHOE paccesHue
HAOJIIOJAETCS KAK B JIETKOM, TAK U B TsKE-
JION BOJIE, A IPYI'HE PEAKIIUN — HET. Y4H-
TBIBASL BCE 3TU HIOAHCHI, MOKHO OIpejie-
JIATb, CKOJIBKO P43 MMEJIA MECTO Ta WJIH
UHAsA PEAKIUA.

ITocne CTaTHCTUYECKOTIO aHAIN3a BCEX
3aperucTpupoBaHHbIXx B CHO cobbrtuit
576 M3 HUX OBUIO OTHECEHO K PACIIALY
JCHUTPOHOB, 1967 — K MOITIONICHUIO HE-
TPUHO U 263 — K 3JICKTPOHHOMY Paccesi-
Huio. OcranbHble 122 ciy4das 6blIN CIIN-
CaHbl HAa PAJMOAKTUBHOCTb U Jpyrue
(POHOBBIE ABNEHUA. YUUTBIBAA HUYTOXK-
HYIO BEPOATHOCTb TOI'O, YTO HEUTPHHO
PA3PyHIMT AEUTPOH, PACCEETCA HA DIEKT-
pOHE WK OYJET IOIVIOMIEHO, IPUXOJAUM
K BBIBOAY: 1967 3apErucTpUpOBAHHBIX
CJIy4aeB MOIJIOIEHUA COOTBETCTBYIOT
1,75 MJIH. 3JIEKTPOHHBIX HEUTPHHO, €KE-
CEKYHHO IPOXOJAIIMX 4YePe3 KAKIbIA
KBAJ[PATHBIN CAHTUMETP 3EMHOW IIO-
BepxHocTu Hag CHO. DTOo cocrasinger
TOJBKO 35% OT TEOPETUYECKON HMHTEH-
CcUBHOCTU. Kak BUANUM, PE3YIBIATHI JPY-
I'MX HEUTPHUHHBIX 3KCIIEPUMEHTOB MOJ-

TOTO, B BO3/[yX€ MIAXTHI COJEPKUTCA Td3  OJMHAKOBOM 3HEPIUEH, A 3JEKTPOHBI,  TBEPAWIUCH:  (PAKTUYECKUHA  TOTOK )
1980 2000
t—t—— !::::::::!::::::::!:::::‘:’:!:?—I
[ | [ [
1964 1. AXXOH 1967 r. PAAMOHA 1969 r. BAaAMMUP 1978 1 1985 rr. CtaHn- 1998 . C noMoLLbO 2002 r. HabAtoAeHMs1 2002 r. AetekTop
BakoA (John ASBUC N3MEPUA lpu6os 11 BpyHo cAaaB Muxees, Anekcen Aetektopa Super- B CHO noateepxaatotr,  KamILAND =z
Bahcall) MOTOK COAHEYHbIX MoHtekopso (Bruno CMUPHOB 11 AUHKOABH Kamiokande 4TO BAArOAQPST OCLIMA- peructpupyet %
NPEeACKA3aA HENTPWHO, Pacno- Pontecorvo) sbicka- BoAbdeHwrTenH (Lincoln 30PETMCTPUPOBAHI AL COAHEYHbIE OCLIMAASILIAN e
CYLLECTBOBAHNE  AOXEHHbIX B 3OAOTO-  30AU MPEANOAOXKE- Wolfenstein) 3as181An, 4TO  ocumanaumm BAEKTPOHHbIE HeNTPU- QHTUHENTPUHO, 5
MOTOKA COAHEY-  PYAHOW LLIOXTE HVe, 4To AedULMT MATEPUS MOXET CTUMYAV-  HeRTPUHO HO N3MEHSIIOT APOMAT. POXKAEHHBIX 3
HbIX HENTPUHO. Homestake, C TOMO-  pPerncTtpnpyembix POBATL HEMTPUHHBIE OC- KOCMMYECKUX 3araAKa COAHEYHbIX B SIASPHbIX ;
LLBIO 615 TOHH KMA-  COAHEYHbIX HENTPU- LIMAAILAN, Ayyeit. HeWTPUHO Pa3raAaHa. PEeaKTOPaX. §
KOCTU AAS XUMUMCT-  HO OBBSICHSIETCS UX &
K. OCLIMAASILMEN.
B Mupe wayku 13




ACTPODHUINKA

3NEKTPOHHBIX HEUTPHUHO OT COMHIIA HA-
MHOI'O MEHBIIE TEOPETHYIECKOTO.
OcCTaerca OTBETUTh HA IJIABHBINA BOII-
POC: KAaKOBA 0JIs1 7IEKTPOHHOI'O 4POMa-
Ta B OOIIEM ITOTOKE COJTHEYHBIX HEUTPH-
HO? OTHECEHHBIE K PACTIaly AECUTPOHOB
576 COGBITHIT COOTBETCTBYIOT HWHTECH-
CHUBHOCTH 5,09 MJIH. HEUTPUHO Ha KBA/JI-
PATHBIM CAHTUMETP B CEKYH]Y — IOPa3J0
oonplie, yem 1,75 MIIH. 3JIEKTPOHHBIX

HEUTPpUHO. UTaK, TIOYTH 2/3 NPUXOA-
mux OoT COJIHIIA HEUTPUHO ABIAIOTCA
MIOOHHBIMUA WIH TAy-HEUTPUHO. A TIO-
CKOJIbKY B PE3YJIBTATE TEPMOSLEPHDIX
pEaKUMI B HEJPAX CBETWIA BO3HHKAIOT
TOJIBKO 3JIEKTPOHHBIE HEUTPHUHO, TO HE-
KOTOPBIE U3 HUX JOJDKHBI TPAHC(HOPMH-
poBsarbca Ha TyTH K 3emse. 3a 20 ner
3KCIIEPUMEHTOB TOJIBKO C ITOMOIIBIO
Super-Kamiokande v CHO yganoch Bbl-

HEKOTOPBIE APYTVE HEUTPUHHBIE 9KCMEPUMEHTbI

HOMESTAKE: POAVIOXUMNYECKUN AETEKTOP COAHEYHbIX HEMTPWHO, POCMOAONXKEH-
HbIl1 B ObIBLLEN 30AOTOPYAHOW LWaxTe Homestake, lutat KOXHAg Aakota. Habatoae-
HWMS1 HOYOAUCH B 1966 I. C MCMOAB3OBAHMEM 615 TOHH XXMAKOCTA AAST XUMYUCTKU.
B 1996 1. HO CMEHY TETPAXAOPITUAEHY MPULLEA PACTBOP NOAUCTOrO HATPWS, U pe-
TMCTPALMIO HENTPUHO CTOAM OCYLLECTBASITE C MOMOLLBIO 100 TOHH MOAQ.

KAMIOKA: 3pecb pasMecTuAcs Super-Kamiokande — ASTEKTOD A U3YYEHUS
COAHEYHbBIX HENTPUHO Y HENTPUHO KOCMNYECKMX Ay4eN C MOMOLLLIO 500 TbIC. TOHH
AETKOM BOAbl. OH TAKOKE PErncTpupyeT MIOOHHBIE HEWTPWUHO, MPUASTAIOLLME
13 KEK, pacnonOXeHHOro B 250 kM (MpoeKT «K2K»). HenoaaAeKky HaXOAUTCS He-
60AbLION AeTeKTOP KamILAND (‘1 TbIC. TOHH YXMAKOTO CLUMHTUAASITOPA, N3AYHOIOLLLE-
ro CBEeT NPV NPOXOXAEHUM 3APSHKEHHBIX YACTULL), PEMMCTPUPYIOLLNA AHTUIAEK-
TPOHHbIE HEUTPUHO, NCMYCKAEMbIE BCEMU BAUSAEKALLMMN HOXKHO-KOPENCKUMM

M GNOHCKNMU FAEPHBIMA PEAKTOPAMMU.

SAGE (pocCcuimcko-aMepuKaHCKNA TAAAMEBbIA IKCMEePUMEHT): AETeEKTOp pac-
NMOAOXEH B KABKA3CKMX ropax, HO bakcaHe. AAS HOBAIOAEHUM UCMOAb3YETCS
50 TOHH FrAAAMS], KOTOPEBIA MO3BOASIET PEMMCTPUPOBATL HENTPUHO HN3KNX SHEPTNI,
NOPOXAJQEMbIE MPOTOHHLIM CUHTE30M BHYTPW COAHLLA.

GRAN SASSO: Camas 60AbLLAS B MUPE NOA3EMHASI AQBGOPATOPWS], PA3MECTMBLLA-
s1cs1 B Heapax rop lpaHa Cacco B 150 kM K BOCTOKY OT Puma. B 1991 . TOM HOYOA-
C$1 COAHEYHO-HEUTPUHHBIN SKCNePUMEHT Gallex/GNO, B KOTOPOM 30AENCTBOBAHO
30 TOHH raaAusl (B BUAE BOAHOIO PACTBOPA TPUXAOPUAQ FTAAAMS). B STOM roay
OyAET 3AKOHYEHO COOPYXKEHMNE AETEKTOPA Borexino, NpeACTABASIIOLLErO COBOM
coepuyeckmnin pesepsydp ¢ 300 TOHHOMU CLUHTUAAITOPA, OKPY>KEHHbIM 2200

HOTOYMHOKUTEASIMM,

MINIBOONE (HerTpUHHbINA YCKOPUTEAB): HaxoanTtcs B Adbopatopumn um, Pepmn,
WTaT VIAMAMHOMC; BBEAEH B aKcnAyaTaumio B 2002 . [y4Kk MIOOHHBIX 1 OHTUMIOOH-
HbIX HENTPUHO MPOXOAST CKBO3b 500 M 3EMAU 1 3ATEM PETUCTPUPYIOTCS B BaKe
¢ 800 TOHHOMW MUHEPOABHOrO MACAQ. LleAb MpoeKTa — NpoBEPUTE COMHUTEAb-
Hble PE3YALTATHI SKCNEPUMEHTA LSND, NPOBEAEHHOTO B AOC-AACMOCCKOM HALW-

OHAAbHOM AdBopaTopum B 1995 1.

MINOS: [y4Kim HENTPUHO 13 ABoPATOPUN M. DepMM BYAYT HOMPABASITECSI HO PAC-
MOAOXEHHbIV B 735 KM AETEKTOP Soudarn, LuTat MUHHECOTA. AASI PETMCTRALMN HEW-
TPUHO BYAET NCMOAB30BATLCS 5400 TOHH XXEAE3A, MPOHU3AHHOTO NMAACTUKOBBIMU AE-
TEKTOPAMM YACTULL. YCTOHOBKA HOYHET BbIACBATL PE3YALTATHI HE PAHbLUE 2005 T.

ACHUTD, YTO HEUTPUHO BEAYT CEOS1 COB-
CEM HE T4K, KaK TPU 6€3MACCOBBIX 4PO-
MaTa, ONMMCAHHBIX B CTAHAAPTHOM MOJE-
gu. Habmogasg 3a npeBpameHusMHU
HEUTPHUHO, MBI €LIE PA3 YOEIKIAEMCA B TOM,
4TO MMKDOMHDP PACKPBUI €le€ HE BCE
CBOM TAMHBI.

A Kax e OBITb C <IIPOOJIEMOI COIHEY-
HBIX HEHUTPUHO»? OOBICHAETCA JIM Ha-
omogaeMblil yxe 30 ser pepunuT mpe-
BPAIIEHHUEM 3JIEKTPOHHBIX HEUTPUHO
B Apyrue apomartsr? Jla! IlogcunranHbie
5,09 MJTH. HEUTPHUHO MPEKPACHO COTTIACY-
IOTCA C IIPOIHO3AMHM, COCTABJIEHHBIMU Ha
OCHOBAHHHU I'eJIMODUBNIECKUX MOJENIEH.
Teniepb MbI BIIPABE 3a5BUTD, YTO ACHCTBH-
TEJILHO IOHMUMAEM, KAK POXKIAETCA COJI-
HeyHad dHeprud. COHLE ITOBEAAIO HAM
MHOI'O HOBOT'O IIPO HEUTPHUHO, ¥ MBI Ha-
KOHELL MOKEM BEPHYTbCA K MU3BHAYAJIbHON
3ajaue [I3BHCa 1 UCHOJIb30BATh 3TU Y-
BUTEJIbHBIE YACTHLIBI /I U3ydeHUsA OJI1-
JKaMIIer K HaM 3Be3/bl. Hanpumep, ¢ mio-
MOIIBIO HEUTPUHO MOKHO OIPEJEIUTD,
K4KasA 49aCTb COJTHEYHOU 3HEPIUM I'€He-
PHUPYETCA B IPAMOM CIMAHUM AAEP BOJO-
pOa, 4 KaKasd — B PE3Y/IBTATE KATATUTH-
YECKHUX PEAKINN C APAMU YITIEPO/IA.

MAQHbI HO 6yAyLuee

OrkpsITHE, caenanHoe B CHO, ropasno
BA)KHEE, YEM MIPOCTO PA3PEIMIEHUE «COJI-
HEYHOU Npo6ieMbl». EIM B X0/1€ OCLIWII-
JIALMI HEUTPUHO U3MEHAIOT CBOU THUIIL, TO
OHHU JOJDKHBI O6/1aaTh MACCOM TTOKOSI.
DTO UMEET OI'POMHOE KOCMOJIOTUYECKOE
3HAYEHHE, MTOCKOJIIbKY HEHUTPHUHO — Ca-
MbI€ MHOT'OYMCIEHHBIE BO BcesieHHo ya-
CcTuLBpl 1ocse (poToHOB. HabmoneHus,
IIPOBEJICHHBIE C IIOMOWIBIO  Super-
Kamiokande n CHO, mO3BOMMIN H3ME-
PHUTBb HE CAMH MACCBI, 4 UX PA3HOCTD. A TaK
KaK OHA4 OTIMYHA OT HYJIS, 3HAYUT, IO
KparHEeN Mepe HEKOTOPBIE APOMATHI UME-
IOT HEHYJIEBYIO Maccy. JJonomHus nHGOp-
MallMIO O PAa3HOCTH MAaCC 3HAYEHHEM
BEPXHETO TIPEZIEIA MACChl AJIEKTPOHHBIX
HENUTPUHO, TTOJYYEHHBIM U3 JIPDYIHUX JKC-
IIEPHUMEHTOB, NPUXOJUM K BBIBOJLY, YTO
HENUTPUHO BHOCAT OT 0,3% 10 21% KpuTH-
YECKOM ITUIOTHOCTHU TUIOCKOM BceneHHOT.
(pyrue KOCMOJIOTUYECKUE JTAHHBIE HeE-
JIBYCMBICJIEHHO T'OBOPSIT OT TOM, 4TO Bce-
JIEHHASI IVIOCKASL.) DTO KOJIMYECTBO HE TAK

16 B Mupe nayku
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YK MaJIO (OHO CPaBHUMO C 4% IUIOTHOCTH,
BHOCHMMBIMHM BCEMM 3BE3JAMH, I'd30M U
IIbUIBIO), HO €r0 HEJAOCTATOYHO, YTOObI
OOBACHUTB IPUPOJY BCEI'O BEMECTBA, TI0-
BUJIUMOMY, IIPUCYTCTBYIOIEIO BO Bce-
JIEHHOM. [TOCKOIBKY HEUTPUHO OBIIIN T1O-
CIEIHUMH U3BECTHBIMH HAM YACTULIAMU,
KOTOPBIE MOIVIM Obl BO3MECTHUTH CKPbI-
TYIO MACCY, TO JOJDKEH CyIECTBOBATD XO-
T OBl OJJMH THII €III€ HE OTKPBITBIX YaC-
TULI, IVIOTHOCTb KOTOPBIX BBILIE, YEM Y
BCEX YK€ U3BECTHDBIX BUJJOB MATEPUH.
Corpygaukn CHO Taxkke HOBITAIOTCS
U3y4YUTDb BIMAHHE BEHMIECTBA HA KOJEOa-
HUA HEUTPUHO. Kak yXe rosopuiocs,
IIPOJIET CKBO3b COJIHLIE MOKET YBEJIMYH-
BATb BEPOATHOCTDb OCLIIALNUNA. Ecim
3TO TAK, TO IIyTEHIECTBHE HEUTPUHO
CKBO3b TBICAYHU KHJIOMETPOB 3EMHON
TBEPAU JOJDKHO CTHMYIHMPOBATH OOPAT-
HBII IIporecC. [103TOMy HOYBIO ITOTOK
COJIHEYHBIX 3JIEKTPOHHBIX HEUTPUHO
JIOJDKEH OBITH 0OJIEE MHTEHCHBEH, YEM
JHeM. B npuHIuIe, JaHHbIE, HAKOIJIEH-
Hele B CHO, Bpojie 6bl MOATBEPKAAIOT
3Ty I'MIIOTE3Y, HO OHU IIOKA HEJOCTATOY-
HO JIOCTOBEPHBIL, YTOOBI C YBEPEHHOCTDIO
T'OBOPHUTDH O HAO/IO/1aeMOM (P PEKTE.
Xapakrepuctuku CasioepUuiickon 00-
CEPBATOPUHN ITOCTOAHHO YJIyYINAIOTCA.
B ONMCAaHHBIX BBIIE 3KCIEPUMEHTAX
HENTPOHBI, MOJIyYEHHbIE IIPU pACHazie
JEUTPOHOB, PETUCTPUPOBAIMCH B TOT
MOMEHT, KOI'/Id UX 34XBATBIBAJIA JPYTHUE
ATOMBI JECHUTEPUA, — MaJIO3AMETHBIN
IIPOLIECC, CONPOBOXKAAIOMMIICA CJIAOBIM
nanydenueM. B mae 2001 1. B TSDKENYIO
BOJY JOOABWINA 2 TOHHBI OYHIEHHOI'O
XJIOpHUAA HATPUA (IIOBAPEHHAA COJIb).
XJ10p 3aXBATBIBAET HEUTPOHBI OOJIEE AK-
THUBHO, YEM JCUTEPUI, 4 BOZHHUKAIOIIECE
IIPH 3TOM H3JIy4€HHE IOPA3/10 3aMETHEE
Ha obmeM ¢pone. Hepasuo 11 CHO 651-
JIM U3IOTOBJIEHBI OCOOO YHCTBIE [ETEK-
TOPBI — NPONOPLHUOHAIbHBIE CYETYUKH
JJIE HENIOCPEACTBEHHOM PETUCTPALIUN
HEUTPOHOB. OHU OY/YT IIOMEIIEHBI B T5I-
JKkenyio Bogy B utosne 2003 r. Cozpanue
3THUX NPHUOOPOB CTAJIO OOJBIIUM TEXHH-
YECKHUM [JOCTHKEHUEM: UX COOCTBEH-
HBIH PaJMOAKTHUBHBIN (POH COOTBETCT-
ByE€T BCET'O JIUIIb OJHOMY OTCYETy Ha
KBQ/IPATHBII METP AE€TEKTOPA 34 Toj. Ta-
KHMM OOpPa30M, IOABUTCA BO3MOKHOCTD

MPOBEPUTDH HALIW IPEABIAYIIUE PEIY/Ib-
TATbl B HE3aBUCUMOM BBICOKOTOYHOM
SKCIIEPUMEHTE.

INoazemuas obcepsaropust B Cagdoepn
HE €IMHCTBEHHAs B CBOEM pojie. B 1exa6-
pe 2002 1. TOSIBWINCH NIEPBBIE PE3YIIBIATHI
ANOHCKO-AMEPHUKAHCKOI'O 3KCIIEPHUMEHTA
KamlAND. ]JleTeKTop, PacIOJIOKEHHBIN
paaoMm ¢ Super-Kamiokande, puxcupyer
3JIEKTPOHHBIE AHTUHENTPUHO, MOCTYIIA-
IOIIUE OT AJIEPHBIX PEAKTOPOB SAnoHUM
n Kopen. Ecmm oclmyumAniMn. HEUTPUHO
MU3MEHAIOT UX APOMAT, TO M AHTUHEUTPH-
HO JOJIKHBI MEHSATH CBOH TUIL. KamlAND
JEUCTBUTENILHO (PUKCUPYET BECbMA He-
OOJIBIIOE KOJIMYECTBO 3JIEKTPOHHBIX aH-
TUHEUTPHHO, 4 3TO 3HAYMT, YTO OHH OC-
LUUIMPYIOT Ha IIyTH OT PEAKTOPOB
K JIETEKTOPY.

HanpHenmue HAOJIOAEHUS 34 HEH-
TPHUHO HOMOI'YT PA3IraJaTh BEJIMYAIIYIO
3araJIKy BceneHHoit: moyemMy oHa COCTO-
WUT U3 BEIIECTBA, 4 HE U3 AHTUBEIECTBA?
BeI1aronuriicss poOCCUHUCKUN (PU3UK AH/I-
peri Caxapos MEPBLIM YKA34JI HA TO, YTO
EePEXO OT YUCTOM SHEPTUU BOIbIIOro
B3PBIBA K COBPEMEHHOM BceneHHOH,
B KOTOPOH BEIIECTBO JOMMHUDPYET HaJ
AHTHBEIIECTBOM, MOI' IPOU3OUTH JIMIIIb
B TOM CJIy4de, €CJIM 3aKOHBbI IIPUPO/IbI
JUIA 9ACTUL M aHTUYACTHL], PA3IAYHBL
Pe3ynbraTel TOHKUX 3KCIIEPUMEHTOB

OB ABTOPAX:

C PACIIa[iOM YaCTHLL IIOATBEPKAAIOT, YTO
3aKOHBI (PU3UKU JAECUCTBUTEIBHO HAPY-
IAIOT UHBAPHUAHTHOCTD 3aPAJOBOM YeT-
HOCTH (CP-MHBApUAHTHOCTD). IIpasaa,
HE /IO TAKOM CTETIEHH, YTOOBI OOOCHOBATH
OKPYKAIOIMI HAC HU30BITOK BELIECTBA
Ha/l AHTUBELECTBOM. BEpOATHO, CymecT-
BYIOT €III€ HE MU3yYEHHBIE ABJICHUA, TOPA3-
IO cubHee Hapymaromue CP-mHBapH-
AHTHOCTDb. BO3MOXHO, UIMEHHO K HUM
OTHOCATCA HEUTPHUHHBIE OCLIWUIALIAN.

st nHabmoenust HapymeHn CP-uH-
BAPUAHTHOCTH B OCLWUIALAAX HEUTPH-
HO Ha 3emJjie TPeOYIOTCS €IIIE IBE BEIIM.
Bo-niepBbIX, (PU3UKU JIOJDKHBI OOHAPY-
JKUTb TPETUI THUI HEMTPUHHBIX OCIIHJI-
JIALMNA — MOSABJIEHUE JIEKTPOHHBIX HETI-
TPUHO B MOIIHOM IIy4KE MIOOHHBIX
HEUTPUHO (TAKHUE SKCIIEPUMEHTHI YXKE
rorosarca B CHIA, Esponie u fAnonun).
Bo-BTOPBIX, HEOOXOIUMO CO3/IATh «HEH-
TPUHHYIO (PAaOPUKy» — IIy4OK HEUTPUHO
TAKOM MHTEHCHUBHOCTH, YTOOBI MOKHO
OBLJIO HAOJIONATH OCIIVJUISIIIMYA HA MEXK-
KOHTUHEHTAJIbBHOM PACCTOSSHUH WIN JJA-
JKE€ Ha JIPYTOM CTOpoHE 3eMin. [TIpOoeKThI
MOIOOHON «(PAOGPUKU» YIKE AKTUBHO O0-
CYXKIAIOTCA, HO IOABUTCA OHA JIMIIb JIET
Jepes /1ecaTh. He Takoi yx O60JbIION
CPOK IIO CPABHEHHUIO C TPUALIATBHIO I'OJA-
MM IOAIOTOBKU K JOJITOKAAHHOMY 3KC-
nepumenty B Cagoepu... B

ApTyp MakaoHaaba (Arthur B. McDonald), Axkowya Kaend (Joshua Klein), A2Bua Bok
(David L. Wark) - nccaeposatean CapbepumncKon HENTPUHHOM Oo6CepBATOPUN
(CHO), HacuuTbiBatoLLEe 130 COTRYAHMKOB. MAKAOHOABA — Npodeccop KopoaeBcko-
ro yHmBepcureta B KMHrctoHe, nposurHLms OHTapuo, ampektop CHO ¢ 1989 r. KnenH
MOAYYUA AOKTOPCKYIO CTeneHb B [MPMHCTOHCKOM yHMBEpCUTETE B 1994 1. M HAYOA pabo-
Ty AA1 CHO B [NeHCUMABBOHCKOM yHMBEPCUTETE. Cenyac OH TAKKe NPenoaaeT Gramky
B TexaccKkoMm yHvBepcuteTe. Bok nocaeaHne 13 AeT pabOTOA B PA3AMYHbBIX YHNBEPCH-
TeTOoX BEeAMKOBPUTOHMM, O CeNYac y4aCTBYET B HECKOABKUX HEWUTPUHHBIX MPOEKTOX,

BKAtoYast CHO.

AOMNOAHUTEABHAS MHPOPMALUS:

 The Origin of Neutrino Mass. Hitoshi Murayama in Physics World, Vol. 15, No. 5, pages

35-39; May 2002.

* The Asymmetry between Matter and Antimatter. Helen R. Quinn in Physics Today,

Vol. 56, No. 2, pages 30-35; February 2003.

o Appec Beb-camta CHO: www.sno.phy.queensu.ca
o AAPEC BEB-CANTA O HENTPWHHOW OCLMAASLIMA: www.neutrinooscillation.org
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«3BEINON0A0bHBIEN ﬂlmu’lzu

Opuin Yyaeukumn

13 TEMHBIX HEAD BE3MPAHNYHOTO KOCMOCA K 3EMAE
HQ OrPOMHOM CKOPOCTN MUYUTCS TPOMAAHBIM ACTEPOUA, MPO3S
IMOEAbBIO BCEMY XKMBOMY. YAQP — W...

Jlo TOpBbI O BPEMEHU 3TO BCETO JIMIIb
CTPALIHAS CKA3K4, PACCKA3aHHAA Ha HOYb
OeCrIeyHOMY 4esI0BEUECTBY. OIHAKO JIIO-
0as1 CKa3ka — «10O6PBIM MOJIOZIIAM YPOK».

He Tax JaBHO, OKOJIO rOAd Ha3ajl, MUD
o6s1eTesNa CEHCAUMOHHAA BECTD O TOM, YTO
1 ¢espasa 2019 1. acrepony 2002 N1T7
JUAMETPOM 60JIEE 2 KM MOKET CTOJIK-
HYTbCs C 3emiien. Bckope, nipasza, yde-
HblE€ COOOIIWIN, YTO HALIEN IUIAHETE Ha
CEl pa3 HUYTO HE YIPOXKAET M KOHEL]
CBETA OTKIIAJIBIBAETCA 10 KPAMHEN Mepe
110 1 peBpasist 2060 1, KOIjIa 3TOT OGBEKT
CHOBA ITOABUTCA B HAINUX KPpasax. OJHAKO
CIIELUAIACTB B O6IACTH KOCMHYECKUX
HUCCAEJOBAHUNA CXOIATCA BO MHEHUH,
4TO 3€EMJIAHE HE BIIPABE NPEHEOPEraTh
YIPO30M KOCMHYECKUX CTOJKHOBEHUI.
YTO MBI 3HAEM O HEOGECHBIX TEJIAX, HECY-
MMX NOTEHLUAIbHYIO OIACHOCTB? KTO
OHH, TAMHCTBEHHBIE M T'DO3HBIE IIPU-
HIEBLIbI U3 ITTyOHH BcenenHoit?

HTaK, acTepOnbl — 3TO TBEP/DIE KAMe-
HHUCTBIE HEOECHBIE TENA, KOTOPBIE, 10~
JOOHO IIJIAHETAM, JBIKYTCA II0 OKOJIO-
COJIHEYHBIM 3JUIMIITUYECKMM OPOHUTAM,
HO UMEIOT MEHBIINE PA3MEPBDL, 4 IOTOMY
X €LIE HA3BIBAIOT MAJIbIMHU IUIAHETAMM.
HIX puaMeTpbl — OT HECKOJIBKUX JECAT-
KOB MeTpOB /10 1000 kM (pa3Mep caMmoro
KPYIHOrO actepouna — Liepepsnr).

Tepmun <«acrepouns» («3BE370I0100-
HBII1») BBEJICH AaHITINMCKHUM ACTPOHOMOM

XVIII B. ViiibAMOM leprenem it Xapakre-
PUCTHUKKA BHEIIHETO BH/IA ITUX OOBEKTOB
NPYU HAGIIOAEHNUH B TEIECKOIL: PA3INYHTD
BUJUMBIE JUCKU JAKE y CAMBIX OOJIBIINX
ACTEPONIOB HEBO3MOKHO, U OHU BBIIVIAIAT
K4K CHAIOUIME B HOYU 3BE3[bI, XOTHA, KAK
U IPYTU€ IUIAHETDI, HUYETO HE U3JIyJaIoT,
4 JIVIIb OTPAKAIOT COJTHEYHBIN CBET.

foctn ns BcenenHom

B6s1131 BHYTPEHHETO KpPast IJIABHOT'O TO-
ACa ACTEPOUZIOB, PACIIONIOKEHHOIO MEXK-
1y Mapcom u IOnumrepom, CymecTByIoT
OPOUTBI, JAJIEKO BBIXOAAIINE 34 IPEIEIbI
CBOETO «dPeAsd PACHPOCTPAHEHHUSA», CIIO-
COOHBIE ITEPECEKATHCA C Iy TAMU CJIEOBA-
HUs1 Mapca, 3emiy, Benepsl u jaxe Mep-
Kypus. B mepByio odepeib 3TO I'PYIIIbI
acrepouzioB AMypa, ANIO/UIOHA U ATOHA
(IO HA3BAaHWAM KPYITHEUIINX IIPEACTA-
BUTEJIEN, BXOJAIINUX B HUX). OpOUTHI HE
CTAOMIBHBI M OTHOCHTEIBHO OBICTPO
3BOJIIOLIMOHUPYIOT IO A€M CTBUEM I'DABH-
TALMOHHBIX ITOJIEN TUTAHET 3EMHOM I'PyII-
bl B 4aCTHOCTH, «aMypLIbl> ABUKYTCS 11O
JUTMIITUYECKUM OpPOUTAM, IEPHTEINH-
HOE PACCTOAHME (MUHHMAIbHOE yIaJle-
Hue oT CONMHLA) KOTOPBIX HE MPEBDIIAET
1,3 a.e. (ACTPOHOMHUYECKNX EIMHULL, TIPU-
4yeM 3a 1 a.e. IPUHATO CPEAHEE yIIEHUE
3evwsn oT COJHIA, PABHOE HPUMEPHO
149,6 miH. kM). Op6UTA «ATIOJUTOHIIEB>
MPOHUKAET U BHYTPb 3¢MHOU TPAEKTOPHH,

4 IIPEJCTABUTENN «dTOHCKOU TI'PYIIIIbI»
JIBIDKYTCA B OCHOBHOM BHYTPH OPOHTBI
HAIlIE¥ TUIAHETHL ITogo6HOE COCEICTBO
MOYKET CO3/1aBAThb YTPO3Y CTOIIKHOBEHHUA C
3emieit. CyIecTBYET AaKe OOIIee orpe-
JIeJIEHHE 3TOM I'PYNIIbI MAJIBIX IUIAHET —
«aCTEPOM/IbI, COMMKAIOMMECS C 3EMIIET».
Ha cerogHsamHauil 1eHb TAKUX OOBEKTOB
obHapyxeHO oxosio 800, HO uUX oblee
KOJIMYECTBO MOXKET OKAa3aTbCS 3HAYM-
TEJIBHO OOJBIIUM — /IO 2 TBIC. PA3MEPOM
6onee 1 kM 1 710 135 TBIC. pa3MEPOM OT
100 M. MOXKHO YTBEPKIATH, UYTO CTOIKHO-
BEHMA C OTHOCUTEILHO HEOOJIBIIMMH TE-
JIaMU (HECKOJIBKO JIECATKOB METPOB) IIPO-
UCXOJAT IPHUMEPHO pa3 B 10 JjerT.
ITopo6HbIE ABIEHNUA MOTYT IIPUBOJUTD K
KaTacTpodaM JIOKAIbHOIO, PErMOHAJIb-
HOTO U ITIO0AIbHOT'O XaPaKTePa.

Tonpko B XX B. Ha 3emMJI€ ITPOM3OIIUIO TPU
3HAYUTENBHBIX COOBITHSI, OOYCIOBIEHHBIX
TAKOI'O pojia «apapusiMu». B 1908 . maje-
Hue TyHI'yCCKOIO METEOPHTA Ha PEKe
INoaxkameHHasd TyHI'YCKa COIPOBOXKIAIOCH
B3PBIBOM MOIIHOCTBIO 10—20 MT.B 193010
MIPOU3OIIET AHAIOIMYHBIA B3PbIB METa-
TOHHOI'O KJIACCa B 6ACCEHHE pPeKku Ama-
30HKH, 4 B 1947 1 Ha 3emno o6pyImmuiICca
CHXOT3-AJIMHBCKUAM METEOPUT. B nocsnes-
Hee JECATWIETHE B OKOJIO3EMHOM aTMO-
cdepe ObUIO 3aPETUCTPUPOBAHO Cropa-
HHUE [JECATKA TeJI, Pa3MEPbl KOTOPBIX
Kosieomorcest ot 10 10 40 M.
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KoneuHo, co6urTysi, MOAOOHbBIE TIa/Ie-

HHIO TYHI'YCCKOTO METEOPUTA, BO3ZMOKHDI
Jmib pa3 B 100—-300 jiet, O/IHAKO B COBPE-
MEHHOM IIEPEHACEIEHHOM MHPE C BBICO-
KOW KOHIICHTPAIIMEN OITACHBIX ITPOMBIIII-
JIEHHBIX OOBEKTOB OHH MOI'YT IIPUBECTU K
TU6E/IN IECATKOB MHJIJIMOHOB Y€JIOBEK U
HAHECTU MATEPUAIbHBIN yIIepd, CONOCTa-
BUMBIIT C BAJIOBBIM HALIMOHAJIBLHBIM IIPO-
JYKTOM HAaHOOJIEE PA3BUTBIX CTPAH.

K ropaszno 60/bI1M JKePTBAM U Pa3py-
LIEHUAM MOI'YT IIPUBECTH PETMOHAILHbIE
KaracTpodsbl Tak, majeHue Tena pa3Me-
pom B 300—500 M B OKEAH BBI3OBET BOJIHY
IIYHAMH, CIIOCOOHYIO OITyCTOIIMTH O0-
IHUPHBIE IIPUOPEKHBIE TEPPUTOPHM.
CBH/IETENBCTBA O TAKUX ABJICHUAX COXPA-
HWIUCh B ICTOPUYECKON MAMATU BCEX HA-
POJOB B BUJE MU(OB U JIET€H], O ITOTOIAX,
KOTOPBIE MTOATBEPKIAIOTCA APXEOJIOTAMU
u reosioraMi. CyJd 1O ONMCAHUAM, I1O-
JIOOHBIE COOBITHS MOIVIA OBITh OOYCIIOB-
JIEHBI CTOJIKHOBEHHUAMU C KOCMUYECKUMU
TEJIAMH, KOTOPBIE, K CYACTBIO, CIIy4alOTCs
b pa3 B 10—100 TeIC. J1€T.

Mesxy TeM B ITOCJIEAHEE BPDEMA YIACTH-
JIUCh <«BU3UTBI> MAJIBIX IUIAHET B OKPECT-
HocTH 3eMn. Tak, ATO/UIOH TPHUOIN3UIICA
K HaM Ha PACCTOAHUE B 11 MITH. KM, A CITy-
CTS1 HECKOJIBKO JIET AJJOHHC ITOJOIIEN Ha

1,5 mum. KM, 3ateM lepmec npomesn Ha
paccrosiauu Bcero 800 ThIC. KM (PacCcTosi-
HHUE Mexy 3emiieid 1 JIyHOM coCTaBisieT
nopsika 400 TeIC. KM). B mapre 19891
TPEXCOTMETPOBOE HEHECHOE TETIO TIEpe-
CEKJIO OPOUTY 3€MJIN B TOUKE, T7IE OHA Ha-
XOJIMITACH BCETO 32 IMIECTD YACOB /IO 3TOTO,
TIPHUYEM €TO TIOSIBIIEHHUE ObIJIO HEOKHU/TAH-
HBIM — €TI0 3ACEKIN YK€ B MOMEHT y/iajie-
Hust. B Mae 1996 1 acTepoujt naMerpoM
500 M nposerer Bcero B 450 ThIC. KM OT
HAC, 4 IIECTDh CYyTOK CITYCTS €IIe OJIH TTO-
JIyTOPAKWIIOMETPOBBIN <«T'OCTh» MTPUOIN-
3WJICSI HA PACCTOsTHUE 3 MJIH. KM. B 2004 1.
OXKHIAETCsT BO3BpaIeHne acreponsa To-
YTATHC, KOTOPBIA B HOsIOpe 1996 T. mipo-
HECCA B 5 MJIH. KM OT 3€MJIY, 4 HA 3TOT Pa3
HaMEPEH MOJONTH B 3,5 pa3a OJIIKe.
Vuacrusmuecs (hakTbl COMpKeHus 3e-
MJTH C MEJIKUMHU KOCMITYECKUMH TEIAMU
TPEBOKAT YYEHBIX. Be/b /151 17106a/1bHOM
KaTacTpOMdBl JOCTATOYHO METEOPHUTA
paszmepoMm 1 KM B MOTIEPEUHHKE.

41O XXAET HOC B CAy4Yde
KatacTtpodbl?

Vaap acrtepouga IUAMETPOM IOPSIKA
100 M O MOBEPXHOCTh 3EMJIM YHUUTO-
JKUT BCE B paguyce 10 1000 kM oT MecTa
ITa/ICHUS, TIOKAPBbI OXBATAT OOIIMPHBIC

TEPPUTOPUH, B ATMOCHEPY OYAET BEIOPO-
IIEHO OTIPOMHOE KOJMYECTBO IIEIIA
Y TIBITH, KOTOPBIE OY/yT 3aTEM OCE/IATh B
TEYEHHUE HECKOIBKUX JIeT. COTHEUHBIE
JIY91 HE CMOTYT IMTPOGUTHCSA K TTOBEPXHO-
CTH TUTAHETBI, U PE3KOE MOXOJIOAHHUE TTO-
I'yOHT MHOTHE BU/IBI PACTEHUH U KUBOT-
HBIX, IPEKPATUTCST (POTOCUHTES. A KOTZA
HAKOHEI] TBbUIb OCSJIET, U ITUPKYJISAIHS
BO3/IyXa BOCCTAHOBHUTCS, YBEIUYCHUE
KOJTMYECTBA YITIEKUCIOTO Ta3a B aTMO-
cepe BBI3OBET NMAPHUKOBBIA 3(PEKT.
TeMriepaTypa B OKOJIO3EMHOM CJIOE TIO-
BBICUTCSI, HAYHETCSI TAsSHHUE IOJSIPHBIX
JIBJIOB, U OOJIBIIASL YACTh CYIIU OYZET 3a-
TOIUIEHA. B oBepieHne 6€/1 HapyunTcs
MAarHUTHOE TI0JI€ 3EMJTH, U3MEHUTCS H-
HAMHKA TEKTOHIMYECKUX ITPOIIECCOB, BO3-
pacTeT aKTUBHOCTD BYJTKAHOB.
HarmsiHpIM IPUMEPOM TUIAHETEHI, TTO-
TUOIIEH B PE3YIBTaTe aCTEPOUAHO-KO-
METHON O0OMOAPAUPOBKH, CTan Mapc.
Ero moBepxHOCTb GYKBAJIBHO HCIIEIIPE-
Ha VJApHBIMU KPaTE€PaMU U TOKPHITA,
OYTO KPOBBIO, KDACHBIM HAJIETOM, YTO
XOpomo BHJHO ¢ 3emuu. Takoil 1Ber
MOT' O6Pa30BATHCS TOJIBKO B ITPOILIECCE
BBICOKOTEMIIEPATYPHOTO BO3AECHCTBUSA
IIPH yAap€ HEOECHBIX TEJ U NIPU 00s13a-
TEJIPHOM HAIHUYNH Ha IUIAHETE BOMABI
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1 KUCIOPOJA. DTO CBUAETEILCTBYET O
TOM, YTO B JIaJIEKOM IIPOIIJIOM Ha Mapce
ObUIO MHOTO BOJBI U BO3yXa. CiiejoBa-
TEJIbHO, H4 HEM BIIOJHE MOIJIA CYIIECT-
BOBATb PACTUTENIbHAA, 4 BO3MOXKHO, U
pasymHas popma ku3Hu (CM. B Ne6 Ha-
1IEro >KypHaia crareio JI. Kcandomanu-
TH «Bnaxneiit  Mapc»). MHTEHCUBHAA
OOMOAPIUPOBKA €r0 MOBEPXHOCTH AC-
TEPOUJAMU U KOMETAMM IPUBEJIA K TO-
My, 4TO MapcC NpEeBPATWICA B OE3KU3-
HEHHYIO ITYCTBIHIO.

Teonornyeckye JaHHbIE CBUJETENbCT-
BYIOT, YTO 3€MJIA HEOAHOKPATHO IOJBEP-
rajlacb IOJOOHBIM <«HAMaJEHUAM>. [710-
OaJIbHBIE KATACTPOMBI CIIYYAIOTCS PaA3
B 100 TBIC.—1 MIH. JIeT. HEKOTOpPBIE 13
HUX IIPUBOJWJIA K CMEHE I'e0JIorhde-
CKMX NEPHUOJOB M 3IOX. BEpOATHOCTH
COXPAHAETCSA M B HAILN JIHH.

Teonornyeckue U aTMOCHEPHBIE TTPO-
LIECCBI CTEPJIU C JTMLLA 3EMJIN CJIEbI MHO-
I'MX CTOJIKHOBEHUH. TeM He MeHee Ha I10-
BEPXHOCTH  IUTAHETBI ~ OOHAPYKEHO
cppiie 140 Kparepos yjapHOIo IIPOMC-
XOXKEHHs1 pa3mepom 10 200 KM U BO3-
pactom 10 2 MpJ, jeT. CaMblIF KPYyITHbBIA
U3 HUX, B paliOHE NOMyoCcTpoBa FOKaTaH,
AMEET AUAMETP OKOJIO 2 TBIC. KM — CEH-
4ac 3TO MEKCUKaHCKUH 3a11B. OH 006pa-
30BAICST TIPUMEPHO G5 MIIH. JIET HA34]
IIPHU yJlape HEOGECHOTO TeId JUAMETPOM
oKoJ10 10 kM. Ha 3TOM 3aBEpIIMIACh 3M0-
X4 IMHO34BPOB.

J10 HEABHETO BPEMEHHN CYUTATIOCH, YTO
TaIEHUE KPYITHOI'O METEOPHTA CIIYJaeTC
Pa3 B HECKOIBKO MHJUTMOHOB JIET, U OIldC-
HOCTb HUYTOXHO Maid. HO KonmmdecTso
ACTEPOU/IOB, NEPHUOAUYECKUA COMMKAIO-
MXCA C 3eMIel, OKa3aloCh HAMHOIO
OOJIBIIIE, YEM MBI MOIVIN CEOE MPE/ICTABUT.

Ewe oavH Bpar

KoMeTsl, B OT/IMYME OT ACTEPOUJIOB, CO-
CTOAT U3 CMECU BOAAHOIO JIbJIA U IIbLIE-
BUJHBIX TBEPABIX Y4ACTHL, KOTOPBIE IO
Mepe npubmkeHns K CoNHIy HAUWHA-
IOT UCHAPATHCA, B PE3YJIBIATE YErO BOK-
PYT A1pa KOMETBI TIOSABJIAETCS T'a30I1bLIE-
BOM <«XBOCT». BOJIBIIMHCTBO KOMET
COCPENOTOYEHO 32 IpaHuLaMu ConHed-
HOM CHUCTEMBI B TAK HA3bIBAEMOM OOJIAKE
Oopra, a Taxke B nosice Kofinepa, pac-

IIOJIOKEHHOM 32 opburon HenryHa.

B Hux Haxoaurtcs okono 100 wipa. Ko-
METHBIX S7IEpP. 324 CYET BO3MYIIIAIONIETO
BO3JICUCTBUS IUIAHET M OJIMKAMIINX
K HUM 3B€37], 4 TAKXKE CTOJKHOBEHHI
JIPYT C JPYroM, s/ipa KOMET CXOJAT CO
CBOUX OpPOUT M NPUOIKAIOTCH K COTH-
1y. IIpr 3TOM OHM, KaK U aACTEPOU/H,
TNIEPUOANYECKN CTAJIKUBAIOTCS C Halern
IUIAHETOH. B Hacrosmee BpeMst O6HApY-
JKeHO OKO010 200 KOMET, COMKAIONTHNXCST
¢ 3emJieit, ob1Iee JKe X YHC/IO MOXKET CO-
CTaBIATh 60ee 20 ThIC.

Kaaccudpukauma actepouaHomn
OMACHOCTU

AMEpPUKAHCKUM acTpoHOMOM P. bun3se-
oM (R.Binzel) 6b11a pa3padoTraHa mka-
JIa OIIEHKH OMACHOCTH CTOJKHOBEHMS
¢ 3emsieit acTepousIoB U KomeT. OHa ObI-
JIa TIPE/ICTABJIEHA HA CUMIIO3uyMe B Ty-
PHHE U TIOJTYYIIIIA HA3BAHUE B YECTH 3TO-
'O WUTAJIbSHCKOIO TOposa, 2 B 1999 1.
OBIITA YTBEPIK/AEHA MEXIyHAPOIHBIM aAC-
TPOHOMHYECKHUM COIO30M.

TypuHCcKas mkanaa cocTouT ua 10 myHK-
TOB, B COOTBETCTBHH C KOTOPBIMU HeHeC-
HBIE TEJIA KIACCUMPHUITUPYIOTCS (C YIETOM
WX pa3Mepa U OTHOCUTETBHOHM CKOPO-
CTH) MO CTEMEHN OMMACHOCTH JIs1 3EMITHL

K Hy/IeBOM KaTEropuu OTHECEHBI TE,

O KOTOPBIX C YBEPEHHOCTBIO MOXKHO CKa-
3aTh, YTO OHM HHUKOUM OOpPa30M HAM HE
yrpoxaror. K mepBort — Te, 910 BCE XKe 3a-
CIYKUBAIOT BHUMATEIbHOTO HAO/IONE-
HUS, BO 2-10, 3-10 U 4-10 KATETOPUIO BXOJAT
IUIAHETHI, BBI3BIBAIOIINUE OIPABAAHHOE
GecriokorcTso. [Ipeacrasurenu 5—7-1 Ka-
TETOPUH HECYT PEAIBHYIO YIPO3Y, 4 OObEK-
TbI U3 IIOCJIEAHUX HEM30EKHO CTOJIKHYTCS
C HAMHM, IPUYEM NOCTIENCTBUAA MOT'YT IIPH-
BECTH KAK K JIOKUIbHBIM Da3pyIICHUAM,
TAK U K ITIOOAJIBHOH KaTaCTPOPeE.

BbITb AU HE BbITb —
BOT B 4YeM BOMpocC
COBpEMEHHAS IMBWIN3ALIMS JJOCTUIIA JIO-
CTATOYHOI'O YPOBHSI PAa3BUTUSI TEXHOJIO-
M U IPOMBIIIEHHOCTH, YTOOBI CO3/1ATh
CUCTEMBI U CPEJICTBA [ CBOEBPEMEHHOT'O
BBISIBJICHUS YTPO3bl KOCMMYECKOT'O CTOJIK-
HOBEHWSI U €ro npejorspanieHus. OaHa-
KO JUIsI IPOTHO3UPOBAHUS KATACTPOD
HAIINUX 3HAHHUHA OO OINACHBIX IIPUIIEIIb-
IIaX M3 KOCMOCA SBHO HEJIOCTATOYHO,
TEXHUYECKUE CPEJCTBA UIsI ONEPATHUB-
HOI'O BBISIBJICHUS YI'PO3bl HE BHE/IPEHHI,
CUCTEMBI TIPEAOTBPAIIEHUS CTOTKHOBE-
HUM HE CO3/aHbl.

CerojiHs 4eI0BEYECTBO CTOUT MEPET,
AUJIEMMOM: TTOUTH HA OTHOCUTEIBHO

B Mupe wayku
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HEOOPEMEHUTEIIBHBIE 32TPAThI (HECKOb-
KO COTEH MWUIMOHOB /IOJUIAPOB B I'OJl)
U CO3/JaTh CUCTEMY OOECIIEUECHHsI KOCMU-
YEeCKOM 6Ee30MaCHOCTU WIH, HAAEsICh Ha
BOJIIO CJTy4ast, OTKIA/IbIBATh PEIIEHUE BO-
poca 0 OMMKAUIIETO (U, BO3MOXKHO,
TIOCJIEJTHETO) KATACTPOPHUIECKOTO CTOJIK-
HOBEHUSL.

W3 ceMeNCcTB aCTEPOU/IOB, COMMKAIO-
IUXCSl ¢ 3eMJIEH, HauOOoIee TTOJTHO U3Y-
YEHBI JIUIIb CAMBIE KPYITHBIE, PA3MEPOM
oosnee 1 kM, — camble YI00HbIE /151 HAOIO-
jgenns. K HacTosmemMy BpEMEHU OObsIB-
JIEHO 06 OTKPBITHU OKOJIO ITOJIOBUHBI Ta-
KUX OOBEKTOB M OKUAeTCs, 9To K 2010 T
OyzaeT u3BecTHO 6osee 90%. OpHAKO BO3-
HHUKAET OCTPAs IOTPEOHOCTD B CO3/IaHUN
MEK/TYHAPOTHOM TIPOrpaMMBbl HabJ110/1€e-
HUS 34 BHOBb OTKPBITBIMU TEJIAMH, OCY-
IIECTBJIEHUE KOTOPOM IIO3BOJIUT BbI-
SIBUTb HAWOOJEE OITACHbIE OOBEKTHI
32710JITO JIO UX COMDKEHUS C 3EMJICH.

1 opraHmusanm KOCMUYECKOM 3a-
IIUTBl HEOOXOJMMO YYMUTBHIBATH B IIEp-
BYIO OUEPE/b CBOMUCTBA TTOTEHITNATBHBIX
«Bparop»: UX opmy, CTPOEHHE, COCTOSI-
HUE TIOBEPXHOCTU U MNPUJIETAIONINX
K HEH CJI0€B, (PU3UKO-MEXAHUYECKHE
Y XUMHUYECKUE CBOMICTBA COCTABIISIIOIIETO
BemecTBa. Takue JaHHbIE YACTUYHO ObLIH
TIOJIy4EHBl C HOMOIIBIO HA3€MHBIX WA
JTUCTAHITUOHHBIX KOCMUYECKUX HAOIIO-

JleHu. bosnee mnonHyio MHPOPMAIHIO

MOIVIA OBl JaTh KOCMMYECKHE 3KCIIEIH-
LIMH C ITOCA/IKOM AMIIapaTOB HA ACTEPOMI,
KOMIUIEKCHBIM MCCJIEJJOBAHMEM IOBEPX-
HOCTHU U JIOCTABKOI O6PA3110B Ha 3EMIIIO.
Taxast ntH(POPMALIUA TO3BOJIUT BBIOPATH
ONTUMAJIbHBIE CITOCOODI U CPECTBA IIPE-
JOTBPAIIEHNA CTONKHOBEHMUA [UIA Pa3-
JIMYHBIX, B TOM YHCJIE SKCTPEMAJIbHBIX,
CIIEHAPUEB PA3BUTHS COOBITHUI.

B nocnegHue rofpl TEMIBI MOCTYILIE-
HUA THPOPMALIUK PACTYT. JJUCTAHIIMOH-
HO C IIOMOIIBIO KOCMHUYECKOHN CTAHIIUA
Galileo 6p11 IOY4YEHBI JAHHBIE OO aC-
TEPOUIAX OCHOBHOIO mosca Mppl, Tac-
npa 1 Matunbabl. C MOMOIIBIO HA3EM-
HBIX PaJUOJIOKATOPOB UCCIEAOBAINUCH
rapameTpbl OPOUT U CBOMCTBA 68 OGBEK-
TOB. CIIIA, fImonusa, EBpOCOIO3 TrOTOBAT
HOBBIE KOCMUYECKUE SKCIIEAULIUH.

CrnoxkHee O6CTOUT JIEJIO C HEUTPAIN3a-
IUEN YI'PO3bI CTOJIKHOBEHUI C OTHOCH-
TEJbHO MEJKUMH OOBeKTaMHu (Hosee
10 M), KOTOPBIE I'POBAT KATACTPOPO JIO-
KaJIBHOTO MaciTaba. BeposTHOCTh TO-
JOOHBIX ABJIECHUI OTHOCHUTEIBHO BBICO-
K4, 4 BO3MOXXHOCTH IIPOTHO3a MaJlbl,
IIOCKOJIBKY KOJIMYECTBO OOBEKTOB 3HA-
YUTEJbHO, 4 UX HAOIIOJEHUE KaK Ha
OOJBIIOM YAAIEHUN OT 3EMJIN, TAK U IIPU
HEIIOCPECTBEHHOM COMMIKEHHUU 3ATPY/I-
HeHo. Tak, MO IpeABaAPUTENBHBIM O/~
cyeraM, KOJIMYECTBO TET Pa3MeEPOM 00-
nee 100m cocrasager 100-200 ThIC.

B ocHOBE cTpareruu 3amuThl OT HUX
JIESKUT HEIIPEPBIBHBIN KOHTPOJIb 34 KOC-
MMYECKUM TNIPOCTPAHCTBOM B HEIIOCPE/I-
CTBEHHOM 6IM30CTH OT 3EMJIU U HATTUYUE
JIEECTIOCOOHOM CUCTEMBI HEUTPAIN3A-
. COBPEMEHHBIN YPOBEHD TEXHOIOTH-
YECKOT'O PA3BUTUS BEJYIIUX CTPAH MHUPA
(B TOM uncie Poccnn) mo3BOIAET IpU-
CTYIIUTBh K CO3JJaHUIO0 CHCTEMBI 3aIIUThHI
3eMIM OT ACTEPONJHOM U KOMETHOM
OITACHOCTH, B 33/1a41 KOTOPO BXO/IUT:
* OOHAPYKEHUE U WIEHTH(UKAIUS €C-
TECTBEHHBIX KOCMUYECKHUX OOBEKTOB,
OpOUTHI KOTOPBIX MOTI'YT IIEPECEKATH
3EMHYIO;
* OIIPEJIEJIEHHUE CTENIEHH YI'PO3bl CTOJIK-
HOBEHHUSI U €T0 IMOCJIEACTBUU 1T 6HO-
cephI U TUBUIN3AITNN;
* OpraHu3alus MEP MO IPEJOTBPAale-
HHIO KATACTPOPUIECKUX TTOCIIE/ICTBUL;
B cocraB cucTteMbl 3aIUThI JOJDKHBI
BOUWTHU:
e crcTeMa HAOJIOACHUS 34 OIACHBIMU
0OBEKTAMY,
* PAKETHBIE U PAKETHO-TEXHHUUYECKUE
CPEACTBA JIOCTABKU (PAKETOHOCUTEIH,
Pa3roHHBIE OJIOKHU, KOCMHYECKUE TIEPE-
XBATYNKN);
* CPEJCTBA BO3ZJIEMCTBUS HA KOCMHYE-
CKHE Tena;
* JIOOAIBHBIN KOMAHIHO-U3MEPHTEIIb-
HBIN KOMIUIEKC;
* [IEHTPAJIN30OBAHHBIN OJIOK YIIPABIEHUS
CPENCTBAMU CUCTEMBI 3AIUTHL

Bce Ha 60pbOYy € acrepomacmum!
Hecsatp net Ha3az, B Mae 1993 1, B CaHKT-
IlerepOypre cocrosinach Ilepsast Mmexay-
HAapOJHAasI KOH(PEPEHITUS «ACTEPOU/IHAS
OTacHOCTh—93». Hamnbospiiee BHUMA-
HHE YYEHBIX [IPUBJIEKIN TAKHUE ACIIEKTHI
NpOOGJIEMBI, KAK BEPOSITHOCTb BCTPEYH
3emy ¢ OTaCHBIMU KOCMUYECKHUMHU OOb-
€KTaMHM, TPEOOBAHUA K CUCTEMAM OIITH-
YECKUX U PAMOTIOKAIMOHHBIX HaOJIIO-
JIEHUH, MO3BOJAIOIMNM (PUKCHPOBATH
NPUOIIKEHUE KOCMUYECKHX TTPHUIIEIIb-
1IEB M MPOTHO3HUPOBATH UX OPOUTHI,
2 TAKXKE CIOCOOBI 3AIMUTHI 3€MJIU OT
CTOJIKHOBEHUIL.

1 2p(HEKTUBHON 3aIUTHI HEOOXO-
JIMMa Pa3paboTKa CIIOCOOOB YHUYTOXKE-
HUSI JJAHHBIX OObEKTOB, KOTOPBIE CBOJIAT-
Cs K JIBYM BO3MOXKHOCTSIM: pa3pyIIeHHE
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«Bpara» JI0 €ro COPUKOCHOBEHUA C Ha-
IIE€H TUIAHETOM WJIN YBOJ, €O C OMACHOM
OpOUTHIL.

1 yCTpaHEHMsl ONACHBIX KOCMHYE-
CKUX OOBEKTOB B HACTOAIIEE BPEMSA PAC-
CMATPHUBAIOTCA /IBAd BUJA BO3JECUCTBUA:
A4epHOoe M KuHeTthdeckoe. IIpeanosnara-
€TCs, YTO B CJIydde OOHAPY/KEHUA ACTEPO-
1JJa WIA KOMETBI HABCTPEYy HAIIPAB/IAIOT-
Cs1 PAKETBI, CHAOKEHHBIE CIELUATbHBIMUA
3apAJaMH, IPUYEM B IIEPBOM CJIydae [
paspylieHuss OOBEKTA HCHOJb3YETCA
3HEPIUsA MOLIHOIO SAAEPHOIO 3apsa/d, BO
BTOPOM — COOCTBEHHAA KHMHETHYECKAsS
3HEPIys HEOECHOTI'O TeIA.

«Orerny aMEPUKAHCKOU BOJOPOAHOU
6oM6b! Oasapy Tesiep OfHUM U3 HEp-
BBIX INPEIJIOXKWI BO3ACHCTBOBATL Ha
OITACHBIX I'OCTEN PAKETAMHU C MOIIHBIMUA
ANEPHBIMH 3aPSAAAMU, U BO3MOKHOCTD
TAKOI'O METOAA OblIa BCECTOPOHHE PaC-
CMOTPEHA YYEHBIMHU-ATOMIIMKAMHI U Pa3-
PpaboTYNKAMU PAKETHBIX cucTeM. OKa3a-
JIOCh, YTO €CJIM [JOCTABKA SANEPHOTO
3apsfa K OOBEKTY OCYIECTBUMA MMEIO-
MIMMUCA PAKETAMHU-HOCHUTEIAMU, TO (-
(PEKTUBHOE MCHONIb30BAHUE SHEPIUU
B3PbIBA SAAEPHOTIO 3aPAAA COIPSDKEHO C
OONBIIUMH TEXHUYECKUMH TPYAHOCTS-
Mu. [Ipn CMIBHOM B3PBIBE HA TBEPAOU
MOBEPXHOCTU JMIIb 15-20% snepruun
HJET HA YHUYTOXKEHUE, A TIPU 3a1TyOJIEH-
HOM B3PBIBE PA3PYHIMTEIbHAA CUIA BO3-
pacraer B 5—6 pa3. OJHAKO OCYIIECTBIE-
HUE TMOJOOHOTO B3PbIBA B OOBEKTE,
JIBHKYITIEMCST CO CKOPOCTBIO 40—60M /¢, —
BECbMA CJIOKHAA TEXHUYECKAA 3a7a49a.
Kpome TOro, MCIbITaHus MOUIHBIX A7EP-
HBIX 32PA/JI0B HA 3€MJIE U BBIBOJ] UX B KO-
CMHMYECKOE MPOCTPAHCTBO 3AIIPEIEHbI
MEXIYHAPOJAHBIMU COIVIAIMIEHUAMUA U
BBI3BIBAIOT OOJIBbIINE ONACEHMS C TOYKUA
3PEHMUA IKOJIOTHYECKON OE30IaCHOCTH.
[ToaTOMy CTONMB PAJUKATBHBIN CIIOCOO
BO3/ICUCTBUA, BEPOSTHO, HE UMEET CEPb-
€3HOM ITEPCIIEKTUBBIL.

AJIBTEPHATHUBON ABJIAETCA KUHETUYE-
CKHH CIIOCOO, T.€. UCITOIb30BAHUE COOCT-
BEHHON KWHETUYECKOW 3HEPIUM TeEa
JUIA €ro JIMKBUAALMH. Briepsble 3TOT Me-
TOJ, OB IPEJIOKEH POCCUNCKUMU yde-
HBIMU Ha [1epBOI MEXAYHAPOJHOM KOH-
depeHInn 110 ACTEPOMAHOM OITACHOCTH.
Ha rryTy JBIDKEHNA ACTEPOMAA CO3AETCA

HMCKYCCTBEHHOE ITBLIEBOE OOPA30BAHHE

M3 MaJIbIX YACTUL, KOTOPBIE OyyT B3aH-
MOJEHUCTBOBATh C €r0 NOBEPXHOCTHIO,
06pasyst KpaTeprl C BBIOPOCOM HEKOTO-
pOM MaCChI, MPONOPIUOHATBHON KHUHE-
THYECKOM 3HEPIUU COYAAPAIOMUXCS
TEJ, TAKUM OOPA30M ONACHBIH OOBEKT
OyzeT paspymarbea. MCronb30BaHue 13-
BECTHBIX TEOPETUYECKUX MOJIEJIEN CHJIb-
HOI'O B3PbIBA IIO3BOJIIET BBIOPATH [ABE
MOJIEJIM HEUTPATU3ALMHI: TIOJIHOE YHHY-
TOKEHHE TeJIA BIUIOTD JJO €I'0 UCIIAPEHMSA
WIN Pa3jie/ieHUe Ha MEJIKUE (PPAarMeHTBI,
HE NPEACTABJIAIOINIE ONACHOCTU. Pacue-
ThI ITOKA3bIBAIOT, YTO JUIA IOJIHOI'O pac-
MbUIEHUA COOTHOLIEHUE MEXIY MACCOU
YACTHL] O6JIAKA M MACCOM TEIA ITPU CKOPO-
cru 40—60 kM/c 10DKHO 6bITh 107—107,
T.€. U1 JIMKBUJALIUHM JKEJIE3HOIO aCTe-
pousia guaMmerpom 10M Heo6XoaMMas
M4CCa 4YaCTUL] OOJIaKa JIOJDKHA COCTa-
BUTDH NOPpAAKA 10 THIC KI. YYUTBIBAA, 9TO
PAKETOCTPOEHUE UMEET OINPENETIEHHBIN

OB ABTOPE:

OIIBIT CO3JAHUA B KOCMOCE MCKYCCTBEH-
HBIX OOPA30BAHMIA, COCTOAIIMX M3 4dC-
THUL, MaJIbIX PA3MEPOB, KUHETHYECKUH
CIIOCOO BO3JICHCTBUS MOMKET OBITh dKC-
IEPUMEHTAIBHO OIIPOOOBAH.

B CHIA no nporpamme NASA Discovery
Mission TOTOBUTCA SKCIIEPHUMEHT C LIEIbIO
HUCCIIENOBAHUA KHHETUYECKOT'O BO3JEHCT-
BUs Ha KoMmeTy Temnien-1. OnplIT HAaMedYeH
Ha wmiojab 2005 . HaBcrpeyy «IIpOTUBHU-
Ky» OyJleT HAIlpaBJEH anmapar ooIei
Maccon 370 KI, yIapHBIM 3JIEMEHTOM Oy-
JIEeT MEHBIN map auamerpom 0,65 m
n maccor 140 kr. Ilpearonaraercs, 9ro
B PE3Y/IBraTe CTOJKHOBEHMS IIPU CKOPO-
cru 10,2 KM/C 0Opasyercst Kparep Jaua-
meTpom 60-240 M (PagnyC KOMETHI
3 KM). B ciyuae ygauyHOro npoBe/ieHUs
3KCIIEPUMEHTA OYyT ITOJTy4EHDI JAHHBIE,
IMO3BOJIAIONIME B JAJIbHEUIIEM YCIEIIHO
HUCIIOJIb30BATh KUHETHYECKHUHA CIIOCOO
3AIMUTEl 3EMJIM OT OITACHBIX IIPUINE/Ib-
11€B U3 KOCMOca. |

Yyaeukun KOpuin BUKTOPOBUY — AOKTOP TEXHUYECKMX HAYK, MPOdECCOP O9POKOCMU-
Yyeckoro GakyAsTeTa MOCKOBCKOrO roCyAQPCTBEHHOTO ABUALMOHHOTO MHCTUTYTA (TEX-
HW4yeckoro yHmeepcuteta) MAN. Cneupmanmct B OGAACTM PAKETHO-KOCMUNYECKOW TEX-
HWKN. PYKOBOAMA MPOEKTHBIMW MCCASAOBOHUSIMU N UCTIBITOHMUSIMU TOAOBHBIX HYOCTEN
BAAUCTMHECKMX PaKeT. OBAQCTb HAYYHbIX MHTEPECOB: CNOCOObI 3ALLMTEI 3EMAN OT
OMACHbBIX KOCMUYECKNX OOBEKTOB U SKOAOTMYECKAs1 6E€30MACHOCTb B O3POKOCMUYE-
CKOW TeXHMKE. AaypeaT [OCYyAQPCTBEHHOW NPEMMIA,
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KHHXHOE 0bO3PEHUE

HANOTOBAR NONUTHRA B POGGHH

B MoHOrpapmumu pacCMOTpEHA B3aUMO-
CBA3b JECUCTByIOIEN B Poccnuu Hamoro-
BOW CHUCTEMBI U (POPMHUPOBAHUSA €€ UH-
BECTULIMOHHOI'O KJIMMATA.

ABTOPBI — M3BECTHBIN YYEHBIN, 3aCTy-
SKEHHBI! JiesiTenb HAayKu PD, TOKTOP 3KO-
HOMUYECKHX HaYK, Tpodeccop M. B. Ko-
HOTOIIOB M €TI0 HEJABHUHI ACHHUPAHT,
KaHJUJAT SKOHOMMYEeCKUX Hayk O. B./la-
HWIbYYK — IPEIArAI0T HOBbIN MEXAHHU3M
CTUMYJIMPOBAHUA UHBECTULIMOHHBIX ITPO-
LIECCOB HA 643€ COBEPIIEHCTBOBAHUA HA-
JIOTOBOI'O MHCTPYMEHTAPHS.

B padore Hapsy C aHAIHM30M IPOBO/IN-
MBIX HAJIOT'OBBIX pepOPM JaHbl HAIIPAB-
JIEHUSI COBEPIIEHCTBOBAHUA HAJIOT'OBOM
IOJIMTHUKUA Poccnm € MO3UMLIMM aKTUBU3A-
LIMM MTHBECTULIMOHHBIX IIPOLIECCOB.

Knura npeacrasnsger HECOMHEHHDBIN
UHTEPEC KAK JIIA YYEHBIX, TAK U IIPAKTH-
KOB HE TOJIbKO 3KOHOMUKH, HO U IIPABA,
CTYAEHTOB U ACIHPAHTOB, OOY4AIOIIHUX-
Cs1 110 3TUM HanpasieHusam. i

f; ,l_'lhmm.ll'ﬂ'n
mM.a Huuﬁ‘n*m

Honont 1 gecrnnn
B CoBpeveiofy

Putmn

O. B. AaHMAbYYK, M. B. KOHOTONOB.
HaAoru 1 nHeecTULMKN B COBPEMEHHOM
Poccuun. - M.: Maaeotunn, 2003. - 280 c.
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TTENT
COBPEMENNOTD

ECTEGIBBINARNY

Tlossnenne kHuru <«KoHLENIMNU COBpeE-
MEHHOI'O €CTECTBO3HAHWS» OTPAKAET HE-
06XO/IMMOCTh NPUHITUIIHAIBHO HOBOM
TIOCTAHOBKH BBICIIETO OOPA30BaAHMS, TIPH
KOTOPOH TIOAIOTOBKA KBAIN(PUIIHPOBAH-
HOT'O CITELIMAJIMCTA HEMBIC/TMMA 63 00I1Ie-
TO KypCa, JAIOMIETO €IUHYIO KOHLIEIITHIO
COBPEMEHHOM KAPTUHBI MUPA.

Knura coderaer eCTeCTBEHHOHAYYHbBIHN
U TYMaHUTAPHBIA MOJXO/IBI, O3BOJISIO-
IIME BCECTOPOHHE PACKPBITb COBOKYII-

AHTONOTHA GOBPEMEHHBIN HAYK

HOCTb TPEX B3aUMOCBA3AHHBIX O0JIACTEN
4EJI0BEYECKOI'O 3HAHMS: TEXHUYIECKOH, €C-
TECTBEHHOI Y TYMAHUTAPHOI.

KOMNO3UMLIMOHHO KHHUIA COCTOUT U3
JIByX 4yacrei. B nepBo#t — «Puanueckue
OCHOBBI CTPOEHMUA MATEPUAIBHOIO MH-
pa» — ABJIEHUA TIPUPOABI OObACHAIOTCA C
MO3UIAN COBPEMEHHOW M ITO3HEKIIAC-
CUYECKON (PUBUKU.

AsTOp KHUTU B.lop6aueB paccmarpu-
Ba€T (PyHAAMEHTAIbHBIE 3AKOHDI JIBIKE-
HHS MATEPUAIBHBIX TEJI C TOYKH 3PEHUSA
KBAHTOBOU U PEATUBUCTCKON MEXAHU-
KM, ITOKA3bIBA€T B3aUMOCBA3b IPOCTPAH-
CTBA U BPEMEHHM, PACKPBIBAET OCHOBBI
TEOPUH OTHOCUTEILHOCTU. B 1OCTYIIHOM
U B TO JK€ BPEMSI CTPOI'O HAYYHOH (hopme
OH PACKPBIBAET CYThb CJIOKHEUIINX ITOHA-
THU COBPEMEHHOI (DU3UKH, BBICTPAUBA-
€T 3BOJIOIIMOHHBIN PAJ MIPEACTABICHUN
O NPHUPOAE OT MEXAHUYECKON KAPTHUHBI
Mupa (KoHuenuya HbIOTOHA) K 371EKTPO-
MAarHMTHOU M TNOJEBON (Teopusa Mak-
CBEJUIA) IO COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TEOPH.

Bropas yacth KHUTH — «PU3HKA JKUBO-
I'O U 3BOJIIOLIUA IPUPOABI U OOIIECTBA» —
NPEJCTABIAET COO0U KPATKYIO UCTOPHIO

COBPEMEHHON 6MO(pH3nKU. ABTOpP (POp-
MYJIUPYET OCHOBHBIE NPUHLUMNBI (PHU3H-
YECKOI'O MOHUMAHUA OUOJIOTHU, AHAJIH-
3UpyeT OOIIME TEOPHUU PA3BUTHA XKUBBIX
cucreM. Criefylomuye pasziesbl MOCBAIIE-
Hbl IIPHMEHEHHUIO €CTECTBEHHOHAYYHbIX
KOHLIENLIUI B PA3HBIX OTPACIAX COBpPE-
MEHHOW HAYK.

HnTepec NpeacTaBiIdioT W JApyrue
IJIABbI, B YACTHOCTH, T4, IJ€ BEAETCA
PasroBOP O CHHEPTETUYECKUX TEOPUAX
CaMOOPTAHUZYIONIUXCA CUCTEM. Mare-
pHaN U3J0XKEH AOCTYIHBIM A3BIKOM,
4TO JI€JIA€T KHUT'Y IOHATHOM M CTyJEH-
TaM-T'yMaHuTapuaM. KHura cHadxena
ob6cTosiTeNIPHON O6ubauorpaduen u
TEPMHMHOJIOTUYECKHUM YKA3ATEJIEM, CO-
JIEPKUT OOJBIIOE KOJIHMYECTBO TAGIHI]

u cxeMm.
B. B. fop6ayes.
KoHuenumm coBpemMeHHoro
€©CTEeCTBO3HAHUS.
= M.:OHukc, Munp u O6pasoBaHue,
2003.-592 c.
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KHH)KHOE ObO3PEHHE

bUSHEG 0 JKOHOMUKA

B nipepnaraeMoi YnaTaTe o KHUre JOKTO-
POB 3KOHOMMYECKHMX HayK, Npodecco-
posB A. Eroposa n A. BiimHOBa paccMoTpe-
Hbl 4KTYaJbHBIE BOIIPOCHI TEOPHUU
CPEJHETO KJIACCA OT BO3POXKIAECHUA MIPEN-
NIPUHUMATEIBCTBA IO COBPEMEHHBIX
(dOPM M METOAOB ET'O NOIAEPKKU CO CTO-
poHBI Trocygapcrsa. CerojiHsa He TpedyeT
JIOKA32TENIBbCTB TOT (PAKT, YTO 3TOT HOBBII
CEKTOP CTAHOBUTCA OCHOBOIM 3KOHOMM-
K1 Poccnn. YeM axTUBHEE PA3BUBACTCA
NPEJIIPUHHUMATENLCTBO, TEM YCTOMYUBEE
1 3710pOBEE SKOHOMMKA CTPaHbl. C Ipy-
IO CTOPOHBI, IOCTYNATEIBHOE PA3BUTUE
HEMBICTUMO 6€3 BCECTOPOHHEHN AKTUB-
HOH NOJAEPKKA CO CTOPOHBI IT'OCYAAPCT-
Ba. DTH JIBA MOMEHTA ONIPEJIETMIA OCHOB-
HOE COZIEPKAHUE KHUTH.

Bosbmoe BHUMAHUE aBTOPHI YAEIAIN
PACKPBITHIO MEXAHU3MA T'OCYAaPCTBEH-

HOI'O PETryJIHMPOBAHUSA IPEAIIPUHHMA-
TEJIBCKOTO CEKTOPA POCCUMCKOM 3KOHO-
MUKH B YCIIOBUAX €€ pe(POPMUPOBAHUS,
4 TAKKE CUCTEME OOYYEHUSA NPEACTABH-
TEJIEU CPEJHETO KIACCA TEOPETUIECKUM
OCHOBAaM OTE€YECTBEHHOI'O OU3HECA U I'0-
CyJAapPCTBEHHOI'O YIIPABJICHUS.

B KaKI0M pasjesie KHUTY aBTOPBbI IOIbI-
TAJIMCh HE TOJIBKO JETAILHO PACCMOTPETD
pooGJIEMY, HO U JaTh KOHKPETHBIE PEKO-
MEHJAMU 1O e€ pemnieHnuo. OCHOBOM
OOJIBIINHCTBA IIPEYIOKEHNUN ABJIACTCS CH-
CTEMHBIA aHAIN3 PE3YJIBIATOB I'OCYJApCT-
BEHHOTO PETyJIMPOBAHUA IIPEIITPHHUMA-
TEJIbCKON AEATETBbHOCTH, NOJTYYECHHBIN
B Pa3/IMYHbIX PETHOHAX U OTPACIIIX.

KHHUI'Y OT/IMYAa€eT BBICOKMU HAyYHBIN
YPOBEHD 1 JJOXOAYUBOCTD A3bIKA, YTO JIE-
JIAET €€ JOCTYITHOI U1 CAMOI'O IUPOKO-
r'o Kpyra unrareneil. i

A. 1O. Eropos, A. O. BAMHOB.
focyAQpCTBO 1 NPEANPUHUMATEALCTBO.
Teopus cpeAHero KAacca.

- M.: Naneotunn, 2003. - 520 c.

ABTOP KHUTY — KPYITHENIIINN 3KCIIEPT 1O

MEHEDKMEHTY U TEOPHU YIPABJICHUA —
3asezyeT Kadeapor yIpaBIeHUs Kaapa-
MM B IIAPMKCKOM YHUBepcutere INSEAD
1 BO3IVIAB/IAET YYEOHYIO IPOIPAMMY I
BBICIINX PYKOBOJIUTEIICH.

K» ne Bpu aB1geTca KOHCYIBIaHTOM IO
OPraHU3ALUOHHOMY PA3BUTHIO M YIIPAB-
JIEHUIO B KPYITHENIINX KOMITaHUAX CIIIA,
Kananpl, EBponbl 1 Asun. OH Hamnucal

NMTIEPAM HA SAMETKY

17 KHHAT M1 MHOXKECTBO ITOCOOUH 110 IPO-
6J1eMaM YIIPABJIEHUA ¥ OPTAHU3ALIMH.

Kuura mocssineHa OJHOM M3 CaAMBIX
AKTYJIBHBIX INPOOJIEM COBPEMEHHOI'O
MEHE/DKMEHTA — BBIOOPY PYKOBOAMUTEIS
U BBIPAOOTKE HAUOOJIEE PAITHMOHATBHON
cTparernu ero nosejeHus. [le Bpu ne
NPEAIaraeT rOTOBBIX PELENITOB, OH M3/1a-
raeT METOAUKY OPraHM3alUU IIPOLecca
PYKOBOACTBA, 6/1ar0gapsi KOTOPOI TUAED
YYUTCS AHAJIU3UPOBATH COOCTBEHHBIE
MOCTYIIKH, MOTHBHUPOBATL IOBEJECHUE
CBOMX ITOJYHMHEHHBIX.

B niepBOM 4acTU KHUI'M PACCMATPHBA-
erca (PEHOMEH JIMJIEPCTBA U €TI0 XapaK-
TEPUCTUKU. ABTOD aHAIU3UPYET PA3JIAY-
HBbIE€ THIIBI PYKOBOJAUTEJIEH M Haubosee
BEPOATHBIE MOJENIU UX NOoBeAeHus. [1pu
3TOM HCHOJBb3yeTCA (POPpMA JIE€IOBOM UI-
pbl. KOMMEHTHPYS IOJIy4EHHBIE PE3YJIb-
TAThl, € BpHU NOATAIKUBAET ITOTEHIH-
AJIbHOT'O PYKOBOJUTENSA K IIPHUHATHIO
ONTUMAJIBHOI'O peleHus. Bropas noso-
BMHA KHUT'M ITOCBAIIEHA aHAJIN3Y KAYECTB

«AJEIbHOTO JINJEPa». B KUBOW U yBIIe-
KaTEIbHOU (DOpME aABTOP IOKA3BIBAET,
KaK Pa3JIM4HbIE TUIBI JIMYHOCTH IIPOB-
JIFIOT cebd B KA4ECTBE PYKOBOJUTENEH,
KaK MEHAIOTCA YEPTHI UX XaPaKTEPA U KAK
OLINOKHU JIUZIEPA IPUBOJAT K COOSIM B pa-
6o0rte ero opranusauuu. le Bpu paccmar-
pUBAET TAKME PACHPOCTPAHEHHBIE YeEP-
Tbl YEJOBEYECKOI'O XapaKTePa, KakK
IIOJCO3HATENBHOE COIPOTUBJIEHUE IIE-
peMeHaM, OOA3Hb OBICTPOTO YCIIEXA,
4pEe3MEPHOE CAMOMHEHHE.
ITpakTU4YeCcKoe 3HAYEHUE KHHUIU HECO-
MHEHHO, OHa MOXKET ObITh CBOEOOPA3HBIM
TMJIOM Il PYKOBOJAUTENEH, ONPEAETAIO-
LIMX KaJPOBYIO IIOJIMTHKY. BMecTe ¢ TeM 1
IIUPOKUH YATATEIIb HAMJIET B HEN HEMAJIO
HUHTEPECHOI'O U MOJIE3HOTO. M

MaHdpea Ka aAe Bpu.

MucTtuka amaepcrtsea. Passutme amoum-
OHOABHOIO MHTEAAEKTA: [lep. C aHrA. -
M.: AAbNUHA-Na6Anwep, 2003. - 311 c.
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KHHXHOE 0bO3PEHUE

HOBBIH B3TNAJ HA MbICAHTENbHAIN NPONECC

ABTOPBI KHUTH — KPYITHENIINE CIICITAAIIN-
CTBI B OOJIACTU HEHPOOHOJIOTUH, JOKA3AB-
mye HEOOXOAUMOCTb IPUHLIMITUAIBHO
HOBOI'O NOJXO/A K PEIEHHIO TPAJAULIUMOH-
HBIX IpOOJIEM OGHONOrMU. B OCHOBE MX
TEOPUHM JIEXKUT MOHATHE ABTOI0334, BOC-
NPUATUE )KUBOI'O OPIaHU3MA KaK CaMOCO-
BEPIIECHCTBYIOIIECHCA CUCTEMBIL.
Jlonroe BpeMs CYMTAIOCH, YTO YHHKAJIb-
HOCTD 4€JIOBEKA 3AKII0YAETC MCKIIOUH-
TEJIbHO B BLICOKOM YPOBHE €I'0 MUHTEIUIEK-
TYaJIbHOTO pa3sutuda. Ilo  MHEHHIO
ABTOPOB, MECTO YEJIOBEKA B MUPE KHUBOWU
NPUPOABI OIIPEAEIIAETC €r0 CIIOCOOHO-
CTBIO K CTPYKTYPHOU COIPS’KEHHOCTH,
6s1aroapsi KOTOPOU OH CO3/AN A3BIK, CH-
CTEMY COLMAJIbHBIX OTHOIIEHUH, CTAJ
CHOCOOEH K pePIEKCUH. ABTOPBI YUUTHI-
BAIOT MHOYKECTBO (DAKTOPOB, IO3BOJIAIO-
WX BBICTPOUTH CBOEOOPA3ZHOE JIPEBO
Pa3BUTUA MO3HAHMUA KAK 9BOJIIOLINA GHO-
JIOTMYECKOI'O MEXAHM3M4, TAK U HAKOII-
JIEHUA KA4E€CTBEHHDIX 3HAHUM.

Mosr 061aJa€T OTPOMHBIM IIOTEHLIY-
4JI0M, PEAIU30BATH KOTOPBIM CIIOCO6-
HBI JIMIIb HEMHOI'ME. B TeyeHue )Ku3Hu

YEeJIOBEK HE TOJbKO OBIAAEBACT KOH-
KPETHBIM MAaTEPHUATIOM, HO U YUUTCH
€T0 AaHATU3UPOBATh U OOOOIIATS.

KonedyHo, HOBBIN B3IVIAJ] HA TPAJAULII-
OHHBIE NIPOOJIEMBI BBI3BAJI IOTOK BO3Pa-
KeHui. Tlocie nepBoro U3aHnusa KHUTH
B 1984 1. aBTOpPOB OOGBHMHAIA B HEHAYY-
HOM IO/JIXO/IE ¥ CKIIOHHOCTH K (PAHTA3UH.
OJIHAKO CIYCTSl JIECATWIETHS HUX KHUIA
3aHsUIA JJOCTOMHOE MECTO CPENU MHPO-
BBIX MHTEJJIEKTYAJIbHBIX OECTCEITIEPOB.

W3pnanue saBiseTcss CBoeOOPaA3HBIM UTO-
IOM, aBTOPBI IEPEPAOOTAIN TEKCT CBOEH
KHUTH M JIONIOJHWIN €TI0 PEe3y/IBraraMu
HOBBIX UCCJICOBAHUI.

Martepuan U3JI0KEH B MAKCUMAJIBHO
JIOCTYIIHOM (pOpME, TIJTIOCCAPHUI TO3BO-
JISIET TIOYYUTh CIIPABKY O JIOO0OM yIOT-
pedIsieMOM TEPMUHE.

Kuura copepXuT 60/IbII0E KOTHYECT-
BO WJUIIOCTPALMH, TAGIHL] B TEKCTOBBIX
BPE30K, KOMMEHTHUPYIOIIMNX U MOSICHSIO-
WX HANOOJIEE TPYIHBIE MOMEHTHI.

H3zpanne 6y1eT UHTEPECHO HE TOIBKO
6uosioraM, HO M BpavyaM-IICUXOTEPaA-
nesram. |

MartypaHa Y,. Bapeaa &.

ApeBo No3HaHus. Buoaornyeckue
KOPHM Y4eAOBEYECKOro NOHUMAHMS.
Mep. ¢ aHrA. - M., MNporpecc-Tpaauums,
2002.-224 c.

JHIMKNONENUA OTKPLITHA

MeaHoB C.A.
1000 AeT o3apeHun. UcTopus Bellen.
- M., CaoBo, 2002. - 220 c.

ABTOp KHMIU — JIOKTOP HCTOPHYECKHX
HAYK, BEIYIIIUI HAYYHbI COTPYAHUK Poc-
CUHUCKON AKaZIeMUH HayK, IIpoeccop
MI'VY, aBTOp MHOTUX KHUT W CTATEH IO HC-
TOpHUU BU3aHTUM U JPEBHUX CJIABAH
C.A. VBanoBa. Knura cranza IOIBITKOU
0600MNTh MHOYKECTBO HAYYHBIX OTKPBI-
THIi, COBEPIIEHHBIX YEJIOBEYECTBOM 32
BPEMSI €I'0 CYLLIECTBOBAHMA. B Hee BKIoJe-
Hbl HAMOOJIEE 3HAYUMBIE U300PETEHMS B
TAKUX PA3IMYHBIX OO/IACTAX, KAK TEXHUKA
(KpUBOIIMITHO-IIATYPHHBIM MEXAHU3M),
opyxue (Mopox, MyJIEMET), TPAHCIOPT
(camorner, TpamBan), pa3BacdeHus (HOT-
HBII CTaH, UT'PAJIbHBIE KAPTHI), ITPEAMETDI
obuxoaa (MbUIO, 3€PKAJIO, BUJIKA), ME/IU-
1IMHA (IPHUBUBKA OT OCIIBI) U T.JI. B KOHILIE
KHHUI'U IIPUBEIEHDI «XPOHOJIOTUA H300pe-

TEHUH W HOBOBBEJICHUI» U «YKa3aTEJb
crarei». Knura copepskur maccy (poTto-
rpadpuil, WUIIOCTPALIUI, TOPTPETHl W3-
BECTHBIX JIEATEIIEU, PETTPOYKIIA.

Marepua U3N0KEH JUHAMUYHO U yB-
JIEKATEJIBHO, HO MMEET DA YIyIEHHI.
OHH NPEXAE BCETO CBA3AHBI C OTKPBITH-
AMU OTEYECTBEHHBIX y4YeHBIX. Hampu-
MEp, B CTAThe «JIa3€pHBIN AUCK> HET HU
cnosa 06 H.T. Bacose u A. M. TIpoxopose,
KOTOpBIE N300penu nasep. Her u cratbu
O pyCcCKOM XUMHUKe Jlebeese, CO3/4aBIIeM
CUHTETHUYECKHN KaydyK. CTOWIO OblI pac-
CKa3aTb U O PyCCKOM y4eHOM CJIaBAHOBE,
CO3[ABLIEM JIEKTPOCBAPKY. DTOT Tepe-
4E€Hb MOKHO OBIJIO ObI TPOJOILKUTE. [10-
Jie3eH Obl1 Obl M OOHIMH a/1PaBUTHBIA
yKazaresn. l
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® Teopw, BbLAYMbIBaNH, Npobyit
— BOT NOIYHT YYACTHHKOE MOC-
koBckoW MexayHapoaHO#! Biic-
TABKH MONOAEMHLIX HAY4HO-TEX-

HWYECKMX NPOEKTOB @ JKKW3Hb M CMEPTL
A. C.MpwBoegoea — noata, gWnnomara,
MbLICNHTENA: HOBbIE AOKYMEHTLI, HOBbIE

2
LADA

BO [iNA PaKeT.

noapobrocTh ® W
napatduMHa go cux
nop aenanu ceeum,
Tenepk 3T0 M TONAK-

Temamika crareil HOMCPE, KK BOCTAA,

HIHPOR M PasHoo0pasHa.
-

CHETOBLIE BCTIRINEN TA3€POB MOy
HMETE LIHTEALHOCTE B CTO I:I.;,lfl MCHB-
LIV, HEM MEJUTHOHHAA O MIJLTHOHHOR
JIOUTH CERVEIL FaMeEM 310 HyA#0?

.

TepMOImIacTHYHE NOTHMCPH — 00-
AHAMEIE — HEFAMEHHMBEIN KOHCTPYRITH-

OHHBL MATEPHAT I AFTOMOBHILHON
MpoMBnIeHHocT. [oyesny?
L

T, avdaioime Npouwoe, pasne-
JIRICT €10 Hil 3N0XH, NEPHOAL, [IHBHI-
SALMH 1 CTReERL B STOR nepHojusatimg
ECTh TiK HAALIBAEMOE «O0CHOC RDEMA» —
pPYicE, O KOTOPROM PEAKD BCIOMHHANT,,

THIOTETHYCCKAR CHPRITAA Macca vacp-

“ FHHBACT U'UTAKTHEY OT pasberaHus B
PAGHBC CTUDHB l.'lli_,:. HCALCTYTIHE AR
H;,]ﬁ.'EH MICHHH, HO L'!l:_";i..'lh'l-i"l_ Y7o noa-
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NYTEWECTBHA

OKHO & nyumny

Mapreputr XoAAOY 3N

HOABOAHOS’I MPOTNYAKQ no MoHtepenckomy okeaHapyMy

IOxHas OyxTa 3a1MBa MOHTEpPEH, MpPU-
MBIKAIOIAsl K IVIyOOKOM paciienuHe Tu-
XOOKEAHCKOro nobepexbs CeBepHON
Amepuxky, B Teuenue 30 et 6p11a 62301
KPYIIHEHIIETO B MUPE ITPOMBICTA Cap-
JIVH, KOTOPBIH TETIEPh MEPECTAT IPHUHO-
CUTb IPUOBLIBL. B Hauane 1950-X IT. ppi6a
HCYe3/1a, MO-BHANMOMY, U3-32 IIPUTOKA
XOJIOAHBIX BOJ.

TIpou3BOACTBO KOHCEPBOB OCTAJIOCH B
JIAJIEKOM IIPONUIOM, 4 KAIM(POPHUHCKUH
ropoji MoOHTEpPEN CTAHOBUTCA U3BECT-
HBIM 6/1ar0Japsl OKEAHAPUYMY, YHUKAJIb-
HBIH IIPOEKT KOTOPOTo B 1988 1. 66111 y10-
CTOEH APXUTEKTYPHOH IIPEMUM.

CMesble JU3aiHEPCKUE PEIIEHUS 1103~
BOJIAIOT 9KCKYPCAHTAM «IIOTDY3UTbCS» HA
mIyONHY OKeaHa. OCBEIIEHHBIE TAWHCT-

BEHHBIM CBETOM MEJTY3bl IPEUPYIOT BCETO
B HECKOJIBKUX CAHTHMETPAX OT ITOCETUTE-
JIEH, KOTOPBIE HAXOJATCA B 3aTEMHEHHOM
3ae. 31eCb MUPHO JKHBYT COTHH MOP-
CKHX OOMTATENEN: OT KPYITHOH MOPCKOH
KPAaIlMBbl, MEPLIAIOLIEI OTTEHKAMH OPaH-
JKEBOI'O B CHHEBE INIyOHH, IO KDOIIEYHOI'O
MOPCKOT'O KPbDKOBHHKA, IIPO3PAYHOE Te-
JIO KOTOPOTO KaK Obl CBETHUTCS U3HYTPH.

. *

[KOHCEePBHbIN 30BOA XOBAEHA, HO MECTE KOTOPOTO PACMOAOXKMACST OKEAHAPWYM, BblA OAHUM M3 MHOFOUYMCAEHHBIX MPEANPUSITAI
no nepepaboTke CAPAMH, TAHYBLUMXCS BAOAb OKEAHCKOrO NPOCMEKTA, HbHE NEePENUMEHOBAHHOTO B KOHCEPBHLIN PsiA B YECTb
pomaHa AxkoHa CrenHbeka (John Steinbeck), Bbiwealuero B 1945 .

88 B Mupe nagky CEATAGPb 2003
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NYTEWECTBUA

MNoceTtnteAn MoryT NOAKOBOBATLCS], KOK MECTHOS MPUCTAHb BbITASIAUT U3-MOA BOABI.

15 BU/10B Me/y3 — IVIaBHAS JJOCTOIIPHU-
MEYATEJbHOCTh OKEAHAPUYMA, IJIE€ HX
BIIEPBBIE CTAJINU PA3BOJUTH B HEBOJIE.
[ToaTOMY M THOSIBHUIACh BO3MOXXHOCTD
MOCTABJIATh JOCTATOYHOE KOJHMYECTBO
3K3EMILIAPOB I IKCNO3UNUu <«JIpern-
dyromume 1o BoAoH». B okeaHnapuyme
CTPEMSATCS BBIPANIUBATE KAK MOXKHO
OO0JIbIIIE PA3HOBUIHOCTEH, YTOOBI KOJI-
JIEKTOPAM HE TPHUXOANIOCH ITPOU3BO-
UTHh WU3BATUSI U3 BOJA 3anuBa. Cemdac
371€Ch Pa3BOAAT 51 BUJ pBIO, 6ECIIO3BO-
HOYHBIX, KOPA/UIOB U MeAy3. [Tpubnnsu-

TeJIBbHO 10% M3 HUX AEMOHCTPUPYIOTCA
nocerurensam. COBMECTHO C AITOHCKUMM
KOJUIETAMM COTPYJHHKH OKEaHApHUyMa
paspaboTanu CIELMUAIbHBIN pPE3EPBY-
ap — OKPYIJION (pOPMBI BOJTYOK. PaHbIie
MEJy3bl YACTO ITOTHOAIIH, 3ACTPEBAA B YT-
JIAX 4AKBAPUYMOB, 4 TENEPb OHU MOIYT
OECIIPENATCTBEHHO CKOJIb3UTh BJOJIb
CTEH COOPYKEHHH, 4TO OJIArOonpusaT-
HBIM OOPA30M CKA43bIBAETCA HA UX YUC-
JIEHHOCTH.

B akcniouiinn «/Iperidyroniye noj Bo-

JIOW», OTKPBITOM JUIA HOCETUTENEN

B 1996 r, ipe/ICTaB/ICHA )KU3Hb OOUTATE-
JIEX IVIyOUH B JIECATKAX KHUJIOMETPOB OT
6epera. JlyHa-pbiOa, CHHAS WU CyIOBas
AKYJIbI, MOPCKOI KOT, 3€JI€Has MOPCKas
yepernaxa, KanpopHUIcKas 6appaky/ia
U JKEITONEPBIN TYHEL IUIABAIOT B PE3EP-
Byape BBICOTOM C JABYXITAXHBIN JOM.
CTEKJIO TOJIIUHOM B 33 CM M BECOM B 35 T
pas3aesAeT MOCETUTENIEN OT OKeaHa. DKC-
no3unus «TafHbl TJTYyOUH» TTOCBSIIEHA
IIOJBOJHOMY MHUDY 97-KWJIOMETPOBOI'O
KaHbOHA 3anuBa MonTepen. HekoToprnie
CYIIECTBA, TAKUE KAK KaabMap-BAMIIHP, p

B Mupe wayku




NYTEWECTBHA

JEMOHCTPHUPYIOTCA 3[E€Ch JIIIb B BUIEO-
3AIMCH, TAK KaK OHU BBDKHBAIOT TOJIBKO
B YCJIOBUAX BBICOKOT'O JaBjieHus. I1puB-
JIEKA€T BHMMAHHE TOHKUH 4YEPBb, pPaC-
KDBIBAIOIIMI BEEP IIYyIAJIEL, YTOObI 3a-
XBATUTb JUATOMOBBIE BOJOPOCIH. OH
HAIIOMUHAET HOBOPOKAEHHOI'O NTEHLIA.

PesepByap ¢ MOPCKMMU BbIIPAMU (MJIN
KaIaHAMH) OTKPBUICA B 1984 1. B camom
LEHTPE HAXOJUTCA IKCIO3ULUA «JIaMH-
HAPHEBBIN JIEC», NIEPBASA B CBOEM POJIE.
BpICOTA COOPYKEHMSA COCTABIAET IMTOYTHA
9 M, 2 06beM — cBbime 1,5 MtH. 1. [IBak-
Jbl B IEHDb B 9TOT I'MI'AHTCKUIA aKBAPHUYM
OIyCKA€TCA HBIPSJIBIIMK, KOTOPbII KOP-
MHT YIPEBUIHYIO 3YOaTKy, Kaaudop-
HUHCKYIO TPOHHO3YOYIO aKyJly, IIOJI0Ca-
TOI'O OKYH#, CKOPIIEHY, 3HAMEHMTBIX
TUXOOKEAHCKUX CAPJWH U IPOYUX IIH-
ToMIieB. [Iporiecc nmpeacrasisier cooomn

JIOCTATOYHO HENPHUATHOE 3PETHIIE, I103-
TOMY KPAaWMHHUX HPOABICHUN XWIIHUYC-
CTBA M3 MEJArOTMYECKUX COOOPAKEHNI
n30€eraloT. 371eCh BCErja COOMPAIOTCS
TOJIIIBI J€TE€HU, KOTOPbIE 33JAI0T HBIPSAJIb-
LIMKY, UCIIOJb3ys IOABOAHBIA MHMKPO-
¢$oH, maccy BONIPOCOB. Pebsar Gomblie
BCErO MHTEPECYET, IIOYEMY aAKYJIbl HE
€JAT BCE OAPAL.

B aKCno3unusax npubpexHOro Kpolia
IIPEACTABIEHBI ITTyOOKOBOJHBIE CKAJIbI,
CJIAHLIEBBIE PUBI, ECYAHOE U CKAJIMU-
CTOE NMOOEPEKDE, IHO U T.JI. B akBapuym
€MKOCTBIO 1,5 TBIC. T TOMEMIEHBI OOU-
TATENN 6GEPETOBON 30HBI 3a/1MBA MOH-
TEPEN: OPJIAKOBBIN CKAT, MAITYC, IOCOCH,
OeJIbIit OCETP U rososacTas akyna. OHU
OOBIYHO JKUBYT B OyXTaX, IPSMO CPEAU
CBAM U NIPUYANIOB. Jlasee B HECKOJIbKUX
COBMEIAIOIMXCA PE3EPBYapPaX pacce-

AHBI AKTUHUH, MOPCKUE 3BE3/bI U Oy-
peie BOpopocau. Ilocerurenn Moryr
IIOCMOTPETH MAIIKUHY, CO3/1aI01IYIO BOJI-
HBI 1A «JJaMUHApUEBOTO J1€Ca». Exen-
HEBHO ITO TPyO6aM BO BCE €MKOCTH I10-
CTyHaeT BOJA U3 3aJIMB4, 4 HOYBIO OH4,
HE IOJBEPIasaAch (PUIBTPALNU, TOAAET-
ca B «JJAMMHAPUEBBIN JIEC», U JIMYUHKHU
IUIAHKTOHA OCEJAIOT 3/1€Ch HA TBEPABIA
cybCTpar.

B BOnbeEpe, HE OTTOPOKEHHOM CTEK-
JIOM OT IIOCETUTEJIEH, KUBYT MOPCKHE
IITULLBL, MTOCTYIAIOIMME U3 LIEHTPOB IO
CITACEHUIO JMKOU IIPUPO/IBL, B TOM YHUCIIE
KyJIMKH-COPOKH, OObIKHOBEHHBIE KAMHE-
LIAPKH, [IEPENOHYATBIE YINUTDI, HeCYaH-
KM, AMEPHUKAHCKHE KPOHIIHEIIDI, ITHIOK-
JIIOBKM M KPYIVIOHOCHIE IIJIABYHYMKH.
HeKOTOPBIX M3 HUX IOCJIE NEPENEPKKA
BBIITYCKAIOT Ha BOJIIO.

MopCKyto KPAnmBY U APYTUX MEAY3 TPYAHO COAEPXKATb B HEBOAE, HO B OKEAHAPUYME PA3PABOTAHLI CNEeUMAAbHBIE OKBAPUYMI,
MO3BOASIOLLIME VUM MOCTOSIHHO ABMMQATHCSI.

90 B Mupe Hayku
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NYTEWECTBUA

MOPCKHX BbIIP, KOTOPBIM IIOCBAIEHA
OTJEIbHAA YACThb KOMIIJIEKCA, TAKKE [0~
CTABJIIOT CIOZld CIiacaTenu. B oxkeaHa-
pUyM IONAAaloT OOJbHbIE 3BEPbKH
U JIETEHBIIIN, BBIOPOIIEHHBIE TPHUOOEM
Ha 6eper. KanmnpopHUCKast MOy I
KJIAHOB MaJIO4YHCJIeHHa. VX ocTanoch
HeMHOTruM 6osee 2000 romos, a B HA-
gaje XVIII B. HACYUTBHIBAJIOCH COTHU
TBICAY. MOHTEPEUCKUHN OKEAHAPUYM
IIPOBOJUT CIELHUAIBHYIO MPOTPAMMY,
IIOCBANIEHHYIO HM3y4E€HHIO M OXpaHe
MOPCKOM BbIAPBL. OH COTPYAHUYAECT
C APYITUMU HCCIEJOBATEIbCKUMUA U
NIPHUPOJOOXPAHHBIMH OPTAHU3ALUAMUA
3anuBa: HalMOHAJIbHBIM MOPCKMM 3a-
MOBEJHUKOM 3anmba Mownrtepen, Mop-
CKOM Taboparopueit B Mocc-JIlenaunre,
Hay4HO-MCCIeJ0BATENBCKUM HHCTUTY-
TOM MOHTEPENCKOIO OKEAHAPUYMA U
Mopckon crannyen XOonkKuHca. M

B oTKpbITbIN pe3epBydp «AOMUHAPUEBBLIN AEC» CBOBOAHO MOCTYNAIOT BO3AYX U COA-
HEYHbIV CBET.

OYEBHQIHOE

HEBEPOATHOE

«QyesugHoe—HEBEpOAMHOEH

CmoTpute B ceHtabpe no noHeapaeAbHKAaM B 00.30 HaO kKaHaAe TBL:

Hy>XHO AU LLKOABHOS pedopma?
B ctyammn akoaemmik PAH, npodeccop MIY
B. . APHOABA.

Beialonmunics poCCUNCKAN MaTEMATUK
KPUTHKYyET IIPOEKT HIKOJILHOM pe(OpMHl,
MNPEIIOKEHHBIT MUHUCTPOM OOpPa30Ba-
HusA B.M. @umnnmossiM. M3 niporpaMmel
10 MATEMATHKE IIPEIATAETCS U3BATh OC-
HOBOINOJIATAIONINE TOHATHS, TAKHE KakK
HEOOXOJMMOCTb U JJOCTATOYHOCTB, TTOHS-
THE BEJTMYMHBI Y714 U T,]L., U B TO JKE BPEMSI
BBECTU B HEE CJIOKHEHIIYIO I'€OMETPUIO
Jlo6aueBckoro. B xone 6ecenpl paccMart-
PHBAIOTCS BO3MOKHbBIE U3BMEHEHMS B IIPO-
IpaMMe I10 JINTEPATYPE, (PU3UKE U IPYTUM
MPEIMETAM.

CTOUT TN «AMEPHUKAHUZUPOBATE> HAIITY
LIKOJIY, B TO BPEMS KaK CIIEIIUAIMCTHI U3
CHIA CcyMTaIOT MO30POM CBOE OTCTABA-
Hue oT Poccun B 06/12CTU OOPA30BAHMSA?
Komy u 3aueM Hy»kHa 1TOI00Has pedpopma?

Hayka Ha aKpaHe

B cTyann npesmnaeHT tfenekaHoAa TBLL, nn-
carenb 1 nyéaumct O. M. NMonuos 1 aAn-
PEKTOP MHCTUTYTA KPUCTAAAOTPADUM PAH,
yyeHbln cekpeTtapb CoBeTta npu npesu-
AeHTe PO no Hayke, M. B. KOBAAbYYK.
Bospoaurcs nmu poccuiickas Hayka? Yro
MOI'YT C/ICTIATD IS 9TOTO YUYCHBIC U YEM
MoryT nomoyb CMHM? Kak ocsemarp Ha-
VYHBIE BOIIPOCHI U CJIOKHOCTH, C KOTO-
PBIMH CTIKHUBAETCS Hayka? OO6Cyxgas
3T MPOOJIEMBI, YYACTHUKH JHUCKYCCUN
COIVIMCh BO MHCHHH, YTO HaIen HAayKC
Ha MPUCTANA POJIb HUIIECHKH, KOTOPYIO
JKAJICIOT, TTOZAIOT I'POIIN M BMECTE C TEM
HUYETo C Hee HE CIPAIIHBAIOT.

Bce Hao6opoT

B CTyAUM TAGBHBIN PEAQKTOP >KYPHOAQ
«MNapaaokc» ANeKCAHAP 30TUKOB.

DTOT BBIIYCK HEOOBIYHBIM — BEAYIIUI
U €T'0 FOCTh IIOMEHSUTHCh POJISIMU. AJICK-
cangp 30TuKOB paccrpamusaer C. I Ka-
IUITy O CAMBIX HEOXHAAHHBIX BEIIAX:
YTO TAKOE «IITUYHI SI3BIK> B HAYKE 1 IME-
€T JIN XKyPHATUCT TPABO 3/aBaTh IJIy-
MbI€ BONPOCKHI? OTYErO YYEHBIE YXOIAT
B OGM3HEC U MTOAHUMAET I'OJIOBY JDKEHAY-
Ka? [Touemy B Hayase 1990-x mporpamma
«OueBHUIHOE-HEBEPOSATHOE» HA HECKOTIb-
KO JIET yIIA C 3KPAaHOB U KAKHUM OBUI
C.II. Karuiia B IeTcTBe?

Bnarogapsi TaKOMY HECTaHAAPTHOMY
TIOAXO/Y, YYEHBIE CMOT TIOJIEIUTHCS C Te-
JIE3PUTEIISIMU CBOMMHU PA3MBIIICHISIMH,
YTO HE BCEI/IA TO3BOJISIET EMY POJIb BEY-
IIETO.

B Mupe wayku
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SHAHHE - CHIA

Hosb 06PECTH GIIN

Mpun Ctnke

MBI CJIBIIIUM 6J1Ar0/IaPst TOMY, YTO BO BHYTPEHHEM YX€ ITPO-
UCXOIUT BO3OYKIEHHE BOJIOKOH CIIyXOBOTI'O HepBa. [lyxoTa
JK€ DA3BHBAETCA B PE3YJIBIATE PA3PYIIEHHUA BOTOCKOBBIX
KJIETOK YIMTKU, IPUYMHAMH YETO MOTYT OBbITb I'€HETHUYE-
ckue aedexTrl, MHMEKINY, BO3JEUCTBUE CIUIIKOM I'POM-
KHX 3BYKOB WJIM CTAPEHHE OPraHU3M4. BEpHYTb 4€IOBEKY
CJIyX ITOMOTAIOT MMIUIAHTATHI, YJIABIMBAIOIINAE U IIPeobpa-
3YIOLIYE 3BYK B CUT'HAJIbL, IIEPEAABAEMBIE C IIOMOIIBIO 3JIEK-
TPOJOB K IIPHUJIErAIOIIUM K CJIyXOBOMY HEPBY KJIETKAM.

Cerognsa 40 TeICAY JeTEH U B3POC/IBIX ITOJIb3YIOTCS YIUT-
KOBBIMH MMIUIAHTATAMU. Takue anmaparel, Kak Nucleus
u Clarion, BKIIOYAIOT 8—24 3JIEKTPOJOB, BXKUBJ/IIEMBIX B Da3-
JIMYHBIE YYACTKU JTAOUPHHTA, YTOOBl OOECHEYUTh MAKCH-
MAaJIbHBINM YaCTOTHBIN JUAIA30H MEPEAABAEMBIX B MO3I' CHUT-
HaJIOB. JI€7I0 B TOM, YTO BOJIOCKOBBIE KJIETKH, BLICTH/IAIONITE
OTJIEJIbHBIE YYACTKA KAHAIOB YIMTKHA, BOCIPUHHUMAIOT OII-
peleneHHble 3ByKOBbIE YaCTOTBL I103TOMY, KaK IOKA3bIBA-
IOT MCCJIEJOBAHMSA, KAYECTBO PA6OTHI MMIUIAHTATOB HAIIPsA-
MyIO 3dBUCUT OT HMX PACHOJOXEHHA. BOJBIIMHCTBO
MALMEHTOB a/IEKBATHO BOCIIPHHMMAIOT I'DOMKOCTD 3BYK4,
HO C UCKQKEHUAMM PA3JIMYAIOT €I'0 BBICOTY, YTO 3aTPYAHAET
MOHUMAHHE PeYH. «YTO-TO HE MO3BOJIAET MO3IY U3BJIEKATD
M yCBAWBATD BCIO 3aKOAMPOBAHHYIO HUH(POPMALIHUIO», — TOBO-
pur npodeccop ¢akyasrera JEKTPOHUKH TexaccKoro
yHuBepcurera B JJamnace @uun Jlyasy (Philip Loizou).

Y moaen, CTpasaromnx INyXOTON MHOTHE TOZbl, BEPOAT-
HOCTb OOPECTH CIIYX JaKe IIPH UCIIOTIb30BAHNUU YCTPOHCTBA
HAMHOT'O MEHBIIIE (YTO OOYCJIOBJIEHO JIET€HEPAIIUEN YINT-
KM WJIM CJIyXOBOT'O HEPBA), YEM Y ITALIMEHTOB, KOTOPBIM aIl-
apaT UMIUIAHTUPOBAIM CPA3Y ITOC/IE HACTYIJIEHUA TTIyXO-
TBL IIpH 3TOM JOOHTHCA MOJHOI'O BOCCTAHOBJIEHHUA CIyXad
yaaercss pegko. CAMTAETCs, 9YTO YCIeX JOCTUTHYT, €CJIA HO-
CHUTENIb UMIUIAHTATA MOKET CJIBIIIATD 3BYKH CPEIHEN TPOM-
KOCTH, 24 UTHOT/IA — TUXUE, OOLIATHCS, HE IPHOETas K YTEHUIO
10 ry6aM WIN A3BIKY JKECTOB, 4 B HEKOTOPBIX CIy4aaX JaKe
TOBOPHTb 110 TeJIE(POHY.

Benyrcst pa3zpaboTKH 1O a7jalTaluy AITOPUTMOB 00padoT-
K CUTHWJIOB K CHEUM@PUKE CUTyauuid. YacTo MarueHTbl
C TPYZIOM BOCIIPUHHMAIOT PE€Yb B IIYMHOIM OOCTAHOBKE WJIN
My3BIKy CJIO’KHOI'O MEJIOJAUYECKOrO PUCYHKA. Ceryac anma-
PAaThbl IOCTABJIAIOTCA C IIPOLIECCOPAMH, (PYHKITMOHUPYIOIIH-
MM Ha OCHOBE €IMHOY CUCTEMbI OOPaOOTKH CUTHAIOB. Korja
OHM CMOTYT XPAHHUTD B IIAMATH PA3/IMYHbIE CIELHUATU3UPO-
BAHHBIE BAPHAHTBI, ITOSABUTCS BO3MOKHOCTb MCIIOJIb30BATD
Pa3IUYHbIE AJITOPUTMBI IIPU O6€CE/IE B JOMAITHEN OOCTAHOB-

ALICEY. CHEN

K€, Pa3roBOpE B IIYMHOM PECTOPAHE WIX HA KOHIepTe. M
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Hapy>Hoe yxo

Hapy»XHbIM CAYXOBOM MPOXOA MPOBOAWNT 3BYKOBbIE KOAEOAHMS K
BapPABAHHOM NEPENOHKE, MPEeOBPA3YIOLLLEN NX Yepes LLeMNouKy
MEAKNX KOCTOYEK CPEAHETO yXa B MexaHnyeckme. CTpemMedko
nepeaaeT KOAeBaHNs MeEMOPOHE OBAABHOIO OKHA, KOTOPAOS
MPUBOAUT B ABUXKEHME XXMAKOCTb B YAUTKE. CMELLLEHME KUAKO-
CTV BO3BYXKACET HEMPOHbI, MOCBIACKOLLE CUTHOABI B MO3T.

92 B Mupe nayku
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3HAETE AU Bbl...

e[PpoMKo! HOPpMOABLHbIM MOPOT CABILLMMOCTM COCTOBASIET AO 15 AB.
Mpn AerKkoM OCAQBAEHUM CAYXA Mbl MOPOrOBAST IPOMKOCTb YBE-
AM4YMBaETCS1 AO 41-55 AB, Npw CcepbesHbIX HAPYLLIEHUSIX — AO
71-90 aAb, a nNpu rAy6oKkowm noTepe CAyxa oHa pAocturaet 91 aAb
1 BblLE. [POMKOCTb 3BYKOB MPW OGbINHOM PO3rOBOPE HOXOAMTCS!
B Npeaenax 40-50 Ab, Ha paccTosiHMM 15 M OT CKOPOCTHOM Ma--
mcTpaAm — 70 AB. VIMIAGHTATEI MOAXOASIT TOABKO AAST AKOAEN,
CTPOACIOLLMX CEPbE3HBIMN HOPYLLEHUSIMU CAYXQ.

TpsixHeM BOAOCAMM. [1pU HOKAOHE FOAOBbI MPOVCXOAUT CMELLe-
HUE CTYAEHUCTOro BELLECTBA B MPEeAABEPUU YAUTKU. [Nepeme-
LA9Cb, OHO Bbl3blBAET CMelleHNe BOAOCKOB, NepeAqtowmnx
HEPBHbBIM BOAOKHOM MHOOPMALMIO O TOM, B KOKOM HOMPABAE-
HUM HOKAOHEHO rOAOBA. MO3r pearvpyet, YASPXKMBOS TEAO

B BEPTUKAABHOM MOAOXKEHUU. A BOAOCKM B TPEX 3ANMOAHEHHbIX
JKNMAKOCTBIO MOAYKPYXKHbBIX KAHAAGOX, PACMOAOXEHHbIX B Tpex
B3AMMHO MEPMNEHANKYASIPHBIX MTAOCKOCTSIX MPSIMO HOA AQBUPUH-
TOM, PearMpyoT Ha N3MeHeHNs CKOPOCTU ABWMXKEHWS TOAOBBI,
BAAroAQpPst YHeMy HALLE TEAO COXPAHSIET PABHOBECKE.

Kputnyeckme BbICKA3bIBAHUS. B «OCHOBHBIX MOAOXKEHMSIX MO BO-
npocy 06 YAUTKOBBIX MMMNAQHTATAX» HALMOHAABHOM ACCOUMa-
LN TAYXMX OTMEeYOEeTCS, 4TO B PJAE CAyYHOeEB NprMeHeHne AOH-
HOM METOAVKN HE AQET OXXMACEMbIX PE3YALTATOB. ACCOLMALIMS
He peKOMeHAYeT UCMOAb30BATb MMMACGHTATBHI AAST KOpPpeKunn
CAYXQA Yy AETEW, CTPOACIOLLMX TAYXOTOW OT POXKAESHUSI AWM NOoTe-
PSIBLUNX CAYX AO TOTO, KAK OHV HAYYUANCH rOBOPNTb, MOCKOABKY
Y MOAbILLEN, KOTOPbIX HE YCTMEeAN OBY4YUTb §13blKy 3HOKOB, YOCTO
BO3HUNKAIOT TOYAHO KOPPEKTNPYEeMble 3AASOXKN B OA3BUTUN,

MOAYKPY>KHbIE
KAHQAbI

npeaasepue

' ONbHST

KOHQOA, 30NMOAHEHHbBIN
KMAKOCTBIO

OCHOBHQOS1 (BA3NATPHAST)
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o YAUTKO 3BYK BbI3bIBAET KOAEDOOAHMS SKMAKOCTU, KOTOPOW 3AMOAHEHB! KOHOABI YAUT-

K. B pe3yAbTaTe BOAOCKM PELLENTOPHbIX KAETOK CTMOQKOTCS], YTO BbI3bIBAET
BbICBOOOXAEHME MEAMATOPA W BO3BYXKAEHNE HEMPOHOB, KOTOPbIE COO6-
LLIOKOT MO3ry, B KAKOM MECTE KOHOAQ COTHYAUCb BOAOCKM PELLEMTOPHBIX KAS-
TOK (4TO COOTBETCTBYET YACTOTE BOCMPUHNMAEMOrO 3BYKQ) U KOKOBO AMI-
AVITYAQ STOTO CMELLEHMS (H4TO COOTBETCTBYET IPOMKOCTM 3BYKQ).

YAUTKOBbIA UMMACQHTAT BKAKOHOET MUKPODOH, PACTOAOXKEHHBIN 301 YXOM.
C Hero CUrHaA NOACETCS B YCTPOMCTBO LIMPPOBOIM 06PABOTKM, TAM YCU-
AMBAETCS, PUABTPYETCSI U KoAMpYeTCsl. AOAee NepeAQTYUK OTMPABASIET
POANOCUTHOA UMMAQHTUPOBAHHOMY MPUEMHUKY, O SAEKTPOABI MOABOAST
SAEKTPUYECKNE UMMYABCbI TEM VAU NHBIM YHOCTKAM YAUTKU.

YCTPOMCTBO LMPPOBON 0OPABOTKM
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TON0BONOMKA

B3AUMOCBA3AHHGIE NOMEp

A3HHuc Wawa

TIpeanonoxum, 9YTO Bbl PEMIWIN 3aHATHCS
Urpoi B cksotl. Kity® npejyiaraer aBe cxe-
Mol orwiater: $400 32 rogOBOM A60HEMEHT
win $20 32 ogHO mocerenue. Ber xoture
UI'PATh HECKOJIBKO Pa3 B HEJIEIIO, HO YACTO
TIOJIy44€TE TPABMBL SICHOBUIAIUI CMOT
OBI IIPE/ICKA3ATh BO3MOKHOCTb HEY/IAYHO-
TO CJIy4ast U, TAKUM OOPAa30M, OIIPE/IE/IUTD,
Oy/leT JIN BBIT'O/IHEE IPHOOPECTH I'OJJOBOH
A0OHEMEHT WJIH IUIATHUTh KOK/IbIN pa3. He
00671/1251 CBEPXBECTECTBEHHBIMU CIIOCOO-
HOCTSIMH, BbI PENIAETE Pa3padOTaTh CTPa-
TETUIO MUHUMU3ALIMH CBOETO KOA(ppuiim-
€HTA IIOTEPb — OTHOWIEHUS OOBbEMA
32TPAYEHHBIX CPEJICTB K TOM CYMME, KOTO-
PYIO NOTPATWII ObI ICHOBUIAIIMUH.

Ecnm 6bl ¢ CaMOro Ha4Ya/Ia Bbl PELIIN
TIPHOOPECTH I'OJIOBOE YIEHCTBO B KIIYOE 1

TTOJTYIH/TH 6bI TPABMY B TIEPBBIH JKE JICHb,
3HA4YEHNE KOA(PPUITUEHTA TOTEPD PABHSI-
J10¢h 661 20 — noTpayenusie $400, moze-
sleHHbple Ha $20, KOTOpBIE MOTPATHI OBI
nposuzell. Ecm Ha MPOTSIKEHUH BCETO
rofa Bel Gy/IETE HCIONIB30BATh PA30BYIO
oruiaty, ceirpaere 100 pa3 u 3aTeM noJy-
4YUTE MOBPEXKIEHUE, TO KOIPPUIIUEHT
CTaHET PABHBIM 5 — 3aTpadeHHbIe $2000
110 OTHOMIEHHIO K $400, KOTOPBIE GBI BHEC
SICHOBUAIUI. CyIIECTBYET JIM CIIOCOO
VEPKATh 3HAYEHHUE KOA(P(PUITHEHTA HU-
JK€ 2 BHE 3aBUCHMOCTH OT TOJIYyYEHUS
TpaBMbI? OTBET HA PA3MUHOYHYIO 3T /1KY
MIPUBE/ICH B HIDKHEN YaCTH CTPAHHITBL

B MareMaTHKe TaKOrO poja 3a4a4u
OTHOCATCA K OGJIACTH CPABHUTEIBHOTO
aHanmm3a. PaccmoTpuM Apyroi npuMmep:

'G6'|, LMEDLO0D IHAUTIMGPEON XOAIN XUTIOIAY
-9VOOL 8 MHBWYYKedEOoU XIGHO8VaL BUHOhAVOL 8DhAVO g |, Heand L8VAQ adaLou tHeun
-ndpeoy moa ‘xodin 4|, xiIgadeu a AwandL a1hAvoL 198 VO] LHOIWSHOQD NOg0VOl B1ML
-odgoudu WaLDE D ‘UNHBMBI0U §|, PE BIMLOVLODE («ANVDIDE OIAHROHMWED» DH 18dLO

y Bac ecTb 90 6MJIETOB, KOTOPBIE MOYKHO
OOMEHATD HA JIEHBI'U. B KMOCKE, /1€ TPO-
U3BOUTCS OOMEH, €CTh CTOIKA KYITIOP
nocrouHcTBoM $1 u $5. 3a ka1 61~
JIET CAYKAITUHA TPEAIAraeT BEPXHIOI
OAHKHOTY M3 cTonku (6o $1, mubo
$5). MOXHO OTKa3aTBCSI OT IPEJIONKE-
HUS U TPOAATh 6ruieT 3a 81, Hafesch, 9To
MO3KE 32 HETO HAAyT MSATHAOUIAPOBYIO
OaHKHOTY. B aTOM Ci1ydae 6uner ocraer-
Csy BaC, 4 CIYXKAINAN OTKIAJBIBACT B
CTOPOHY OJHOJIOJUIAPOBYIO KYIIOPY U
OoJbllle K HEN HE o6paiaeTcs. B 1o ke
BpPEMS KHOCKED B JIIO60H MOMEHT MOXKET
MPEKPATUTD TOPTOBIIO, MTOCTIE YETO 6U-
JIETBI OyIyT OOECIIEHEHBI.

Opakysn 3Ha1 6Bl 3apaHEE, YTO IPEJ-
JIOXKHAT CITYXKAIAN U KOTAA 3aKOHYATCS
TOPTH, HO ¥ BAC HET TAKOH BO3MOXKHO-
cth. CrIOCOOHBI JIM BBl HAWUTHU TAKYIO
CTPATETHIO, KOTOPAsI FAPAHTUPOBATIA OB
TO, YTOOBI pa3zmep Koa(pdHUIeHTa 1no-
TEPD (B JAHHOM CJIy4a€ — AOXOJ ACHO-
BUJISIIIIETO TIO OTHOMIEHHIO K BAIIIEMY) HE
npesbiman 1,8? M kakosa 6pl1a Obl Bala
CTpaTerus, €clu OBl /1BA JOCTYITHBIX
MIPETIOKEHNS COOTBETCTBOBIH $1 11 §1
MJIH.? Kak 2T0 OTpa3niock 66l HA 3HAYeE-
HUM KO3a(ppunmeHTa? M

OB ABTOPE:

AsHHuc Wawa (Dennis E. Shasha) - npo-
deccop nHPopMaTUKK B NHCTUTYTE KO-
ypaHTa Heto-Mopkckoro yHusepcureta.

OTBET HA 3ATAAKY, ONYBAUKOBAH-
HYHO B NMPOLUAOM MECALIE: B nepsown
30p04e, BEF NpPOUCXOAUT Henocpea-
CTBEHHO OT AB W EF; DEF — o1 DH v EF;
ADE - o1 AB v DEF; ACD — o1 ADE v CG;
ACF - o1 ACD v EF; ADG - o1 ACD v CG;
BEG - ot BEF v CG. Ans nosiBAeHUs FGH
TPEBYETCS 3 MPOMEXKYTOUHBIX BUAQ.

Bo BTOpOM 30A04e 4EThIPbMST AALTEP-
HOTVBHBIMY MPEAKOBBIMW BUACGMU ByAYyT
BE, DF, ACn GH.
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CNPOCHTE 3KCNEPTOB

GIOUM NU NETAM NHTb TASHPOBKY?

Ha Bonpoc otsevaet Hataams Tenatok,
KAHAVACT MEAULIMHCKMX HAYK, A€PMATO-
AOT, KAMHUKA KOXHbIX BoAesHen MMA
mm. . M. CeveHosa.

Be3aIKOrosbHblE HAIIMTKA — OJUH W3
CAMBIX MACCOBBIX INPOJYKTOB ITHUTAHUAL.
JleroM noTpebIeHue KUJKOCTH, U B 4aCT-
HOCTU NPOXJIAJATENbHBIX HAIIUTKOB, DE3-
KO BO3PACTAET, IPUYEM OCHOBHASA MaCCa
HACEIEHNA IPEATIOUYUTAET CIATAKNE «I'A3H-
poBKM». OJJHAKO UX YIIOTPEOIEHUE TpE-
OyeT HEKOTOPOM OCMOTPUTEILHOCTH.

Jles10 B TOM, YTO CJIA/IKAsA I'A3UPOBAHHAA
BOJIa B MI3OBITKE COAEPKAT BCEBO3MOKHBIE
KPACUTENH, TTIOPOH BBIZBIBAIOLIHE AJUIED-
I'MYECKUE PEAKLMH, LENbI PAll HEGE30-
OU/IHBIX JO0ABOK, MaJOKAJTOPUIHbIE
TIOZICTIACTUTENN», HO YAIE BCETO — CaXap.

ITonaTue «caxap» OObEIUHAET MHOXKE-
CTBO <«IIPOCTBIX YIVIEBOJOB», HO IHIIE-
ByIO LIEHHOCTb IIPEACTABJIAIOT JIAIIb
IJIIOKO3a U (PPYKTO34, COIEPKAIMECH
B OBOWIAX M (PPYKTAX, 4 TAKKE JAKTO3a
(MOJIOYHBIA Caxap) U Ccaxaposa (CTONo-
BRIV caxap). [Tociennas peako scrpeya-
€TCA B IPUPOJE, HO ABJIAETCA HEIIPEMEH-
HOM  COCTaBJSAIONIEH  OOJbIIMHCTBA
MPOAYKTOB M HAIIUTKOB. B HEOOIBIINX
KOJIMYECTBAX CAXaP YJIy4lIdeT BKYC IIPO-
JYKTOB U HE IIPUHOCUT BPeJd, OCOGEHHO
B COYETAHHUMU C BUTAMUHOM B; (THaMH-
HOM), YCKOPAIOIIUM IIPOLIECC IIPEBpPaA-
LIEHUA YIVIEBOJOB B IVIIOKO3y — CAMBIA
BAKHBINM HCTOYHUK SHEPIUM B HAIIEM
OpPraHuU3Me, MATAIOMINUI I'OJIOBHOM MO3T
1 HEPBHYIO CHUCTEMY 4enoBeka. Hary-
PAnbHBIN Caxap, COAEPKAMMNICA B MOJIO-
Ke WIH (DPYKTAX, COYETAETCA B HUX C Pa3-
JIMYHBIMA ~ MMWHEPAJIbHBIMH  COJISIMH,
OPraHUYECKUMH KHUCJIOTAMU U JPYTUMUA
3JIEMEHTAMH U HEOOXOJUM OPTaHU3MY.
CyTOo4Hass OTPEOHOCTh B Caxape, CO-
JEPKAMIEMCST B PA3JIMYHBIX MPOJYKTAX
NUTAHUA (OBOINAX, (PPYKTAX, MOJIOKE
U T.J.), cocrasisger okono 100 r. Ypes-
MEPHOE K€ €r0 NOTPEGJEHUE TPUBOAUT
K Pa3HOI'O PO/ia OCIOKHEHUAM, O KOTO-
pBIX B NOCJAEJHEE BPEMSA TAK MHOI'O

MUIIET OTEYECTBEHHAd U 3apyOeXHad
npecca. B yacTHOCTH, CTOJNOBBINA caxap,
B OTJIMYHE OT €r0 3aMEHHUTEJIEH, TAKMX
KaK COPOUT, KCUIUT, U30MAJIT, MAJIBTHT,
ABJIAETCA OJHUM U3 (DAKTOPOB PA3BUTHSA
KapHeca, OXKMPEHHs, OCTEONIOPO3a, CEP-
JIEYHO-COCYUCTBIX 3400JIEBAHNA.

Ho ato paneko He Bce. Kopeunn, npucyr-
CTBYIOIIMI BO MHOIMX CJIaJKHUX I'a3UPO-
BAHHBIX BOJAX, OTHOCUTCA K MATKUM CTH-
MYJIATOPAM HEPBHOMN CHUCTEMBL [leTn,
MOTPEGIIAIONIME MHOTO 3TOI'O TOHU3UPY-
IOILIETO BEHIECTBA, CTPAJAIOT TOJIOBHBIMH
6O0JISIMH, TUTOXO 3ACBITTAIOT U 6071e€ 6eCro-
KOIHBL Kpome Toro, KoenH criocoOCTBY-
€T BBIBEJICHUIO U3 OPraHN3Ma K/IbLIYsA!

HeratuBHO HAa yCBOEHHE KAJIbLIUA BO3-
JeuCTBYeT U (pochop, COAEPKAIUICT
B HEKOTOPBIX BHJAX I'A3MPOBAHHBIX HA-
IMMTKOB. BbIMBIBAHHE KaJIbLIUA U3 Opra-
HHU3Ma CHMXKA€T IMPOYHOCTb KOCTHBIX
TKaHe!. [To ganubIM 1oKTOpa I'petic Bu-
maK u3 [apBapACKON MIKOJBI OOIIECT-
BEHHOI'O 37I0POBbS, CPEAU MOAPOCTKOB,
€XeTHEBHO MOTPEOIIAIOINX IOACIAIEH-
HbI€ HAIIUTKH, IEPEJIOMBI BCTPEYAIOTCH
B 5 pa3 yalie, YeEM Y OCTAJIbHBIX JIETEM.
Kpome Toro, 110 JaHHBbIM €KEHEIE/IbHUKA
Science News (anpenb 2001), KanpLui
3HAYUTEJILHO YBEIMYHBAET AKTUBHOCTD
reHa, KOHTPOJIMPYIOWETO CKUTAHUE TIH-
LIEBBIX KAJIOPHI, U IIPENATCTBYET OKHPE-
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HHIO, SIBJIAIOIIEMYCSI OJJHOM W3 IPUYMH
BO3HHUKHOBEHUS JUA0ETA.

JIron, 03a004YEHHBIE CBOUM 3/I0POBBEM,
MIPEAIIOUUTAIOT «OOECCAXapEHHBIE» HA-
mUTKA. OJTHAKO U OHHU COJEPKAT MO/ICIA-
CTUTENH, KOPENH U OPTO-POCHOPHYIO
KUC1oTy. [1oaTOMYy MHOTHE POJUTENN
CTPEMSITCS UCKIIOYUTh U3 PAIIMOHA CBOUX
JIETEN CITaJIKHUE T'a3MPOBAHHBIE HATTUTKUL

B o1agkux raspupoOBaHHBIX HAIIUTKAX
POCCHIICKOTO MPOM3BO/ICTBA IIPOLIEHTHOE
COJIEPKAHUE CAXAPO3bl TPAJUIITMOHHO
MEHBIIE, YEM B HUMIIOPTHBIX, B KOTOPBIX
OJlHA OAaHKA HAIMUTKA E€MKOCTBIO 340 1
B CpeHEM coziepKuT 110 40 1 caxapa. Poc-
curickue npowussogurenn Ha 1000 n
KI1aayT B cpegHeM ot 40 1o 80 Kr caxapa
(100 kr Ha 1000 71 COAEPKUTCS TOJIBKO
B «bartkane»). Takum 06pa3oM, HAIHTOK,
COMEPKAIIIE OKOJIO 60 T caxapo3bl Ha 171,
VIOBJIETBOPSIET CYTOUHYIO IOTPEOHOCTH
B yIeBOJax Ha 12%. IToaromy He Gyzner
OOMBIIION 6€E/IbI, EC/IN PEOGEHOK BBIIIBET 6a-
HOYKY T'd3UPOBAHHOI'O HAIUTKA. DTOTO
BIIOJIHE JJOCTATOYHO, YTOOBI yTOINTB JKAXK-
J1y, HOJIYYHTD YZIOBOJIBCTBHE M1 HE UyBCTBO-
BaTh C€OS1 OO/ICJIEHHBIM.

OIHAKO €CIU HATTUTOK OCTABJISIET IO~
CJIEBKyCHUE («BKYCOBYIO IAMATDH»), 4 pe-
OEHKY IMO-NPEXHEMY XOYETCS IIUTH,

TAKYIO I'a3MPOBAHHYIO BOJY B CJIE/IYIOIINI
a3 nokymnaTtb He cTouT. M
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AHOHC

Yutaiite B OKTAGPbCKOM BbIMYCKe XXYPHOAQ:

EFHI]E HHEIk“ XUTPOYMHbI€ AHTEHHbI

LU R SBOAIOLIMA «MUCEM CHACTbS»

' KAIOUM OT 3aTEPSIHHBIX TOPOAOB
3araaoyHblie AaHALWwAadTel Mapca
Pbi6ba HO nepeyeTt

Pak: KOk pacnyTaTtb KAy6oK

O¢popMUTb NOANUCKY HA XXYPHAA «B MUpPe HayKu» MOXXHO:

® o Karaaoram: «Mpecca Poccum», NOANMCHON MHAEKC 45724; «PocneyaTtb», NOANMCHON MHAEKC 81736; nepruoANYEeCKNX USACHUIN AAS BUGANOTEK,
noanucHom niaekc b392; nsaauun oprasos HTU, noannucHom nHaekc 69970; yepes peAaKLMIO XXYPHAAQ (TOALKO ro Poccun), NnepeyncAmnB AeHbrn
yepes C6ep6aAHK UAM NO NoYTe, OTAPABMB KOMUIO KBUTAHLMM (C ykasaHunem ®.U.O., ToYHOro appeca n nHaekca noanucymka) B PocHOY no noute,
no ¢akcy: (095) 105-03-72 nam no e-mail: red_nauka@rosnou.ru CTOMMOCTb MOANUCKM HA NOAyroame — 390 py6., Ha roa — 780 py6.

Po3HMYHaS npoAcka B MOCKBE OCYLeCTBASIETCS:
© B NePeABMKHbIX KNOCKAX «MeTponoAMTeHoBeL,» OKOAO CTAHLUIA METPO; ® B KNOCKe HO A@HUHIPAACKOM wocce, 112/1;

® B KMOCKe «AeAoBble AloAU», 1-9 TBepcKas-Imckas yA., 1; ® B KMOCKe MuUHUCTEPCTBA BHYTPEHHUX AeA;

o B KMocke PocHOY, yA. Paauo, 22, 1-n atax; ® B knocke y m. lNetpoecko-PasymoBckasi, AOKOMOTUBHBIV NpoesA, 32;
® B «AOMEe TEXHUYECKON KHUTN», AeHUHCKNIA npocnekT, 40; ® B KMOCKe Ha CeAesHeBCKoM yauue,11;

e B KMockax Mry, MTMMO, PYAH, MUP3A; ® B Knocke Ha Teepckor, MaMOHTOBCKUM nep.,9;

© B MABUAbOHE Y MeTPO «TMMUPS3EBCKAS»; ® B KMocke Ha yA. Tumupsisesckas, 15;

® B KMocke B I. NywknHo, MoCKOBCKuMIA NpOCneKT, 5; ® B NABUAbOHE B I. XUMKMU;

e B KWOCKe Ha boAbLion 9kumaHke,49; © B NABUAbOHE B I. 3eAEHOIPaA;

® B KMOCKe HO AMUTPOBCKOM LLocce, 25; ® B MArasnHax Ha Kypckom BOK3aAe;

® B KMOCKe HO AMUTPOBCKOM LLOCCe, 43; ® HO AOTKE M B MArasnHe Ha A€HUHIPAACKOM BOK3OAE

HerocyaapcTBeHHOE 06pPa30BATEABHOE YYPEXAEHNe
«POCCUMNCKUN HOBbIN YHUBEPCUTET»

PacyeTtHbIn cueTt 40703810200000010014
B AKB «/cT-bprnaxk bank» 3AO, . Mockea B/K 044579128
KoppecnoHAeHTCKMM cyeT 30101810500000000128
NAEHTMOUKALMOHHBIN HOMEP WHH 7714082749

Gamnamsl, N.0., appec NACTEABLLMKA

Bua naatexxa Aara Cymma

MoANMCKA HA YKYPHAA
«B MUpe HayKku»

MAQTEABLLMK

HerocyaapcTeeHHoe 06pa3oBaTeAbHOE yYpexAeHu e
«POCCUIACKUIA HOBbIV YHUBEPCUTET»

PacyetHbiin cuet 40703810200000010014
B AKB «/cT-bpuax baHk» 3AO, . Mockea BUK 044579128
KoppecnoHAEHTCKNM cHeT 30101810500000000128
NAEHTUOUKALMOHHBIV HOMEP WHH 7714082749

dammamsl, N.0., appec NAATEAbLLMKA

Buna naatexa Aata Cymma

MoAMMCKA HA XXYPHOA
«B MUpe HayKku»

[AQTEABLLMK
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N AOMOAEAOBCKHE

/ 4 ABHAAHMHHH

ABHMAKOMNAHMA “AOMOACAOBCKHE aBHAAMHMM "
npeAAaraer npsambie PeryAspHbie Ppemchbl
3 MOCKBbI B rOPOAa:
IOxHO-CaxaAMHCK, MaraaaH, XabapoBck,
AHaabipb, HOpMALCK, BAAroBeleHCK, AAKYTCK,
UpkyTtcK, NMeTponaBAaoBcK-KamuyaTckmi,
BAaAMBOCTOK, TawkeHT, KpacHospCK,
baHrkok, Ytranao, baky u lMHAXa.

MpeacraBMTeAbLCTBO B MOCKBE:
(095)323-84-18, 504-03-24

3aKa3 6MAeTOB:
(095)504-03-26, 504-03-46(KpYyraoCyTOuHO)
E-mail: commerce@akdal.ru
Canr: WWW.AKDAL.RU

cepTuduKar akcnayarawra N2004/01 or 11.12.2001 r.
Boiaan F'CFTA MunTpasca Poccuu (Pocaemaumn)




POCCNINCKWNIN HOBbLIN YHUBEPCITET

HALWUE OBPA30OBAHME
_-NYTb K YCNEWHON

KAPBLEPE

IDDMANHECKIAR
HHAHCOBO-IKOHOMIHECKIAR

COUWMaNBHO-EYABTYRHOM O CepBica M TYDW3IND

BTOPONS BeICLLEM O Cl-f.:.ll:IEEEIE'IE!HMFI

WMHPORMBUIMOHHEX CCTEM

WMHOCTPDEHHLX 5136KOB
1 KOMMBIOTEDHLX TEXHONOMAR

TYPHOR KOMMYHNKSLAL

OTcpoYKka oT NpusbLIBa

Ha BOEHHYIO CAYKDY

WAL OISO LAEL AMALL «

ya Paano, aom 22

Jpoeza; MeTpo cBaymadcxkans, Tm. N'37, 45, 50,
AD OCTAHOBEW # BBOpToBCKas HabepexHan
METPO skypckans, TM. W24,

ACQ OCTaHoBKW « edopToeckan HabepexHans





