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OT PEJIAKIHH

ucbMo akajgeMukoB PAH npesunenty Baaagumupy
[IlyTUHY — O4YeHb ypaBHOBEIIEHHOE IIOCJAaHUE,
B TOYHOCTH OTpakKalollee IIO3UIINI0 U 03ab04eH-
HOCTb POCCHICKOM Hayku. OOHIIECTBO [JOJKHO T'OBOPUTH
0 COOTHOIIEHUH 3HAHUSA U BEPHI, PEJIUTHUA U HayKa JT0JIKHBI
BECTH IAJIOT, ¥ IUCHhMO yYEHBIX — YacTh TAKOT0 JuaJjiora.
3HaHUe — He 3aCThIBIIAA JOTMa, OHO 3BOJIOIIMOHUPYET.
ITo OTHOIIEHUIO K PEJIUTUHU HayKa — cjeAyoasa CTyIlIeHb
Ha IIyTH MO3HAHUA MHUPA, IIEPEXo] OT MU(POJIOTUIECKOT O
(mnm MG OIIO3TUYECKOT0) OIIMCAHUA MUPA K €ro HayIYHO-
My onucaHuio. Bo3pmem nepsele ri1aBbel Berxoro 3asera.
9TO KOCMOJIOTHSA, OIIMCaHHAadA (€c/IU, pa3yMeeTCs, Mbl IIpU-
3HAEM, YTO TEKCT HAallMCaH YeJIOBEKOM, a He ABJjsgeTcs 60-
JKECTBEHHBIM OTKPOBEHNEM) U BhIpaskeHHas B 00pa3HbIX
OpeacTaBJIeHUAX O MUPE, TOCIOJACTBOBABIINX 25 BEKOB
ToMy HasajZ. OHU 3aCcTaBJAIT yBamaTh CUJY IIOPOJIUB-
ey UX MHTYUIIUU 1 BOOOpakeHUsd, IIPoOYyKIAI0T MHTEpeC
K MCTOPUU KyJbTypbl. Ho Begb 3HaHUE HA NPOTAKEHUU
ThICAYEJeTUH He CTOSJIO0 HA MECTe.

Ceiiuac MHOTO TOBOPAT O BHECEHUU TEOJOTHUU B CIIMCOK
Hay4YHBIX CIIe[MaJbHOCTEH BbIcIIel aTtTecTaruoHHOU
rkomuccuu (BAK). f goarue roael 3acenan B BAK u, Ha Mot
B3IJISAJ], B 3Ty CTPYKTypPy TE€OJOrus HUKAK HE BIIUCHI-
BaeTcs. Bo-TlepBBIX, 3TO HE HayKa: C TAKUM K€ YCII€XOM
MOKHO BHECTH B CIHCOK Hay4YHBIX CHeIHaJbHOCTEH
acTpPOJIOTUIO WU AJXUMUIO, ONHpaloliuecd Ha CBOU
npeacTaBJIEHUA, CTOAIME BHE HAYKU. Bo-BTOPBIX, CMBICT
rkomuccui BAK coctoutr B TOM, 4TO OHH paboTamT
Ha MEXKJUCIIJINHAPHOU OCHOBE, OJHAKO B CJy4yae Te-
OJIOTUM TOYEK IepeCedYeHHUs C HayKOH HEeT, HOCKOJbKY
C IIO3UIUI COBPEMEHHON HAayKH GOrocyioBUe — IIPOHEH-
HBIU 5Tall, He TOBOPS YKe 0 KOH(peCCHOHATBHBIX OTINYHUAX
B TEOJIOTHUHU. BBITh MOKeT, 60roc/ioB C10CO6€H MOJY4YUTh
9KCIIEPTHU3y IPU NPUCBOEHUM CTENEeHeH, HO JJ 3TOrOo
CYILECTBYIOT PEJIUTHNO3HbIE yYeOHbIEC 3aBEICHUA U 1y X0B-
Hble akageMuu. OHU MOTYT OIIPEeNeIUTh KBalu(UKAIIUIO

aBTOpPOB OOTOCJIOBCKUX COYMHEHHUH, U 3TO OyAET AeI0M
caMoy IIepKBU, M HEMMOHSATHO, 3a4eM HaJI0 HUCII0JIb30BaTh
JIJISI 9TOTO MHCTUTYTHI HAYKU U aBTOPUTET BJiacTu. Ecin
JKe pedb uaeT o6 MccaeoBAaHUAX MO UCTOPHUU 3HAHUU
U HUCKYCCTBa, TO W JJIS dTOTO €CTh COOTBETCTBYIOIIHE
kadeapsl, He CBA3aHHBIE C BOIIPOCAMU BEPOyYEHU.

Kormga MBI TOBOpPHUM 0 IMAJIOTe HAYKU U PEJINTUU, HeJTb35d
YOyCKaTh M3 BUAY OAWH BarKHBIA MOMEHT: CYII€CTBYET
rio6anbpHAA HAyKa, eAUHAA CUCcTeMa 3HaHUuU. Pa3genenue
Ha «eBPONENCKYI0», «aMEPUKAHCKYIO», «COBETCKYIO» HAYKU
0CTaJIOCh B INPOMIJIOM. Y Kamk/JI0U CTpPaHBI €CTh CBOU Ha-
y4YHBIE€ TPAJUIINU, HO B KOHEYHOM UTOTe OHH oforamaroT
APYT Apyra, BMecTe GOpMUPYIOT KopIryc pyHIaMeHTalb-
HOTO 3HAaHUA. Pesurum ke pasHooO6pas3HBI: €CTh «MUPO-
Bble PEJIUTUN», €CTh BeJukue peauruu Boctoka (Kuras,
Nnpanu, AnoHunu), He o6paniamiiyecs K MIOHATUIO €IUHOTO
6ora. [Ipu 3ToM uUX 06'beJUHAET OOIINN MOpaJbHBIN 3HA-
MeHaTelb, cOpMHUPOBABIINICA B TAK Ha3bIBaeMoOe «0Ce-
Boe BpeMs» 2,5 ThIc. JeT Ha3aA. [lo cyTu, Torna 6611 JaH
oTBeT Ha Bompoc: «<Kak JyesoBeKy HOpMaJbHO BECTHU cebs
B o0111€ECTBE?»

Y LepKBU €CTh KOJOCCAJbHBIY ONBIT pPEIIeHUs MO-
pPaabHBIX IPO6JEM, OT KOTOPOTO HEeJIb3d OTMaxXMUBaThCH.
Hay4HBIN «MakCcCUMaJIU3M» (HayKa BHE MOpaJjl, OTKPBITHUE
pajsu mo3HaHUA W T.J.) OCTaJICA B IIPOIIJIOM, U B COBpe-
MEHHOM MU pe BOIIPOCHI 3TUKU NPUOGpeTaIoT Bce 6obliee
npakTH4Yeckoe 3HadeHue. Tak, HanpuMmep, B GHOJIOTUH
U MeaunuHe 6e3 HUX ITOJYacC HEBO3MOJYKHO pelraThb MO-
painbHBIEe IPOGJIEMBI, TOCTABJIEHHbBIE CAMUM Pa3BUTHUEM
COBPEMEHHOM HayKH, II03TOMY B 00J1aCTH «3TUKHU HAyKW»
PEeIUTrMo3HBbIE IIPEeICTAaBIEHUA MOTYT BHECTHU CBOU BKJIA,.
IIpaBaa, B OPOMIIJIOM 3TO BMeEIIATEJIbBCTBO YacTO OBIIO
KOHTPIPOAYKTUBHBIM, Korja epkosb emle B XVIII B. BbI-
cTynaJja IPOTHUB BCKPBITUSA TPYIIOB IPU U3y YEHUH aHATO-
MUY WU CeTOAHSA ITPU3bIBAET OTPAHUYUTD UCCJIeJOBAHUSA
CTBOJIOBBIX KJIETOK.
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OT PEJIAKLHH

[IpyMep U3 COBPEMEHHOM KM3HU BO3HHUK, KOrJa Moe
BHHMaHUHe 6blJI0 ofpalieHo Ha TOo, UYTO IIepKOBbL Ojaro-
CJIOBJISIET OPY 1€ MaCCOBOTO YHUYTOKEHU A Ha PAKETHBIX
IOJIUTOHAX WJIU IPU CIIyCKe Kopabyei, HeCyIIuX TaKoe
opy:xue. CTpaliHoe opy:kue, youBalolliee MUJIJINOHEI 6e3-
3aUTHBIX Jaiojaei! [Ipu aToM 1epkoBb 6yATO ObI ol pa-
eTcd Ha TpaJuluu 6JarocjioBeHUsS OPYHHUA B PYCCKOU
HCTOpPUH, B IapcKkoi Poccuu. A fonsHa 6b11a 6bI IPUCITY-
HIUBATHCA K TOMY, UTO F'OBOPAT YYEHHIE.

B cBoe BpemMA A NPUHUMAJ ydyacTHE B 3aceJaHMUAX
Bcemupnoro Coseta llepkBeil B Basejie B kauecTBe cIie-
uaJiicTa I0 «I4ePHOM 9CXaTOoJOTuN», KOTAa pPas3bACHAN
yuyacTHUkaM Co6opa a3bl NPEACTABIEHUU O AJepPHOM
opy:xuu. Co3ganoch BIledaTIeHUE, YTO IPEMXKIAE OHU JaAKe
He 3aJyMBIBAJNCh O IPUHIUNHNAIBHON OIACHOCTH, KO-
TOpOE 3TO OpYyKHUe HeceT B cebe, 0 TOM, YTO OHO 3HAYUT
A1 COBPEMEHHOro 4dejloBedyecTBa. Peub ujeT o6 UCTUH-
HOM OpPY¥HUU ApmMarejajioHa, KOTOPOTO HUKOIZA He GbLI0
U He JOJIKHO ObITh. S fyMalo, 4To 6J1arocIOBJIAATh TaKOe
Opy:KHe He JOJIKEH HU OJUH OTBETCTBEHHBIU U 37paBo-
MBICISINHAN YeJIOBEK BHE 3aBHUCHMOCTH OT CBoel peu-
THO3HOM NpuHajAIexHocTU. O 4yeM, KCTaTU, HAIIOMHUJI
ITama Pumckui#t MoanH I[1aBei II Bo BpeMa naMATHOU MHe
BCTPEYM C YYEHBIMH, KOIJla OH COOOIIUI O IepecMoTpe
«pena Famunes».

IToaTOMY I1€PKOBB JOJKHA C IIOJHON OTBETCTBEHHOCTBIO
U NOHMMaHUEM BBICTYNIATh IIPOTUB TAKOTO OPYKHUA, U TAK
oKa3aTh LIEHHOCTH JHaJjora Me:XKJAy BEPYIOIIMMU U HeBe-
PYIOIIMMUY, OTBEYAIONIEr0 Ha BEI30BBI COBPEMEHHOI'0 MHpa.
K comxaleHHI0, HEKOTOPBIE IIePKOBHBIE JEATEIN B CBOUX
BBICTYILJICHUAX IPU3BIBAIOT K OTPHUIIAHUIO CAMOTO CMBICTIA
Hay4YHOI'0 MEPOBO33PEHHUS, €r0 MeCTa B COBPEMEHHOM MUpE,
KOIJla IPOK30IIlJIa CMeHAa Bepbl Ha 3HaHUA. OHU He IOHUMa-
IOT HU COJIePIKaHUA, HU METOAOB HAYKH, U 9TO HE MOKET II0-
MOYb B3aUMOIIOHUMaHUIO MEK Iy HAYKOU U peaurueii. Boiee
TOT0, 3TO TOJBKO YITIyOUT Pa3pblB U HEIIOHUMAHUE MEKIY
JIBYMs BETBAMU KYJIBTYPBI B TO BpEMs, KOI'ZIa TAK BasKEH UX
KOHCTPYKTHUBHBIN JUAJIOT.

ITo cymiecTBy, COBpEMEHHOM HayKe U KyJbType Opo-
IIeH BBbI30B. PeYb U1eT 0 BO3SMOMXKHOCTH JaTh OTBET HA CO-
KPOBEHHBIE U I'TyOOKHE BOIIPOCH! OBITHUSA YeJIOBEKA, CyTHU
U [eJIU eT0 }KU3HU. JacTo B CTPEMHUTEJIbHOM Gere IIpo-
rpecca MbI CJIUIIKOM YBJIEKAJIUCh MOTYIIIECTBOM 3HAHUSA
M OTYACTH IIOTEPAIH IIPU 3TOM IOHUMaHUeE reau. OJHAaKO
HCKaTh €€ HaJI0 He B IIPOIIJIOM, 2 Ha OCHOBE TOT'0 HOBOTO
NO3HAHUSA MUPa, KOTOPOE TaK IPUBJIEKAEeT HAC B BO3MOK-

HOCTAX U OTKPBITUAX COBPEMEHHOU HAyKy. M

Cepren Kanuua
Ony6nukxosaHo 8 tHe3asucumoii 'azeme — Penueus»
1 aseycma 2007 a.
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FOPOACKAA CEIMPErAund. Ogna
U Ta K€ 3aKOHOMEPHOCTb HPOCJIEKU-
BaeTCsd BO MHOTHUX KPYIIHBIX T'OpO-
nax CIHIA: npeycreBariiue 6ejble ce-
MBbU NnepebuparTcs U3 HeHTPaJIbHBIX
palioHOB B IIPUTOPOABI, a TOPOACKAasd
6eHOTA IIOMOJIHAETCHA YEPHOKOKU-
MU ¢ IOra. Takue nu3MeHeHU s YpeBaThl
Cepbe3HBIMU 3JKOHOMHYECKHMH IIO-
ciaeacTBUAMU. [IpakTUYECKU B KAKI0M
ropoJjie, rfie IpoU30IIJIO ITI0go6GHOe 1e-
pepacipeneneHue KUTeJIEeH, KpyIIHbIE
YHUBEpMAaru B IEHTPE HAYMHAIOT Cy-
IIECTBEHHO TEPATH B IIPUOHLIN, a ITPU-
TOPOJHBIE TOPrOBbI€ KOMILJIEKChI — BbI-
UrpbsIBaTh. Tak, pO3HUYHBIE ITPOJAKU
B IEHTPAJbHOM paiioHe Yukaro ymna-
au Ha 5% ¢ 1948 o 1954 r., Torjga Kak
B IIpUropojax BeIpocau Ha 53%.

JIMHFBUCTUYECKASA CEHCALNA?
JIunetiHoe tucbMo A pacmugpoBaHo!
BpuTaHckuii apxeosor Aptyp 9BaHC
60 neT Hasaj HalleJl IPU PACKOIKaX
PyuH apeBHero asoprna B KHocce Ha
ocTpoBe KpUT OK0JI0 2 TBIC. TEPPAKOTO-
BbIX Tabiaudek. CTpaHHBIE IMCBMEHA,
oOGHapyKeHHbIe HAa HUX, [I0JIT0 HE IO/ -
JaBayich npouytreHuio. 1 Bot Caipyc
TFopnon n3 YuuBepcuteTa bpanpgartica,
CIIEIIUAJINCT 0 CEMUTCKHM S3bIKAM
U KyJbType, HaKOHel pacuiudposal
JIMHEWHOe MUChbMO A U c/iejlajl HEOKU-
JaHHOEe OTKPBITHE: OKa3ajoch, YTO
TabJIUYKN HaIlMCaHbl HAa A3bIKE IPEB-
HHNX BAaBUJIOHAH — aKKaJCKOM.

(B cospemeHrHoll nuHe8UCMUKE 2UNO-
me3a TIopdoHa cuumaemcst CNOpHOU,
a nuHetiHoe nucemo A — 0o

HeoO6bACHUMO. JloJKHBIM o6pas3om
OPUTOTOBJIEHHBIN U3I0M MOT ObI CTaTh
eKeJHEeBHON YacThIO palllMoHa, K CO-
CTaBJIEHUIO KOTOPOTO OOJBIINHCTBO
Jofell OTHOCATCA C BOIUIOIIEH He-
OpexHOCTBhIO. JlaBailiTe npuberHeM
K JIIOOONBITHOMY CpPaBHEHMIO, KOTO-
poe OyaeT BHATHBIM U JJISI CPEJHEro
yMa: usioMm Ha 54,87% nurartenbHee,
4eM nocTHadA ropaguHar. — Coap @pen-
cuc 'enpu JIsSKUHT, JOKTOpP MEIUIU-
HBI, IPUABOPHBIA Bpad KOpojasd AHT-
auu Opyapaa VIIL

NOOOWUOUTE BJINXKE, BAHOEP-
JIOI'N! CymecTByeT BecbMa pacIpo-
CTpaHeHHOe y0OemJeHHe, 4TO 3Meu
06J1a1aI0T CIIOCOOGHOCTHIO 3aBOPAKU-
BaTh KEpPTBY. Jlame ydeHbIE CO BCeH
CEpPBbE3HOCTBI0O paccCMaTpUBAIU «Me-
CMEpPUYECKYI0» BJIacTh 3MeH, B 4acT-
HOCTH, HaJ ntunamu. Anbdpen Yoi-
JleC IPUIIUCHIBAJ IPECMBIKAIOIIUMCSA
CIIOCOOHOCTD K «OIITHYECKOMY BJIUSA-
HUIO, PAa3HOBUJHOCTHU TUIHOTU3MA».
B cenbckoOl MecTHOCTH — Kak EBpo-
nbl, Tak U1 CeBepHON AMEPUKU — 0XO-
TAMYIOCA 3MEI Y4acTO CPaBHUBAIOT
¢ pbi6onoBoM. OHAKO IKCIIEPUMEH-
TBI C TPEMYyYMMHU 3MEAMMU OIIPOBEPra-
IOT TEOPUIO O MAarn4eCcKUX crioco6HoC-
TAX IIPpEeCMBIKAKIUXCA. 3aMEY€eHO,
4YTO KOrJa 3Mes roToBa aTaKoOBaTh,
OHa HEMEJJEHHO oTOpachlBaeT T'HUII-
HOTHUYECKHE YJIOBKU. Bece mpocTo: 1mo-
CTelleHHOe IIOJHATHE TOoJOBBI, Gec-
HIyMHOE€ NPUOIUKEHUE, MEAJEHHOe
ciKaTuUe KoJiel], MOJITHHEHOCHBIN OpOCOK
1 HETOPOILJIMBOE OTCTYIJIEHUE.

HYEJIOBEK KOJIEC-
HbIN. Ha pomKoBBIX
KOHBbKAaX HeJIb3f Ka-
TaThCs IO I1[e0eHO0Y-
HBIM Joporam, Io-
CKOJIBKY JHaMeTp
KOJIECUKOB CTOJIb
HEBEJIUK, YTO OHU
COCKaJb3BIBAIOT
B KQiK/YI0 BBIGOU-
Hy U pearupymoT
Ha JII00Y10 HEpOB-
HOCTb Ha CBOEM
nyTtu. [lIBeinap-
CKUU n3obpera-
Teab paspabo-
TaJl Clleluajlb-
HBI€ POJUKU
A1 TPyAHO-
IIPOXOJUMBIX
Jlopor, Ipej-
CTaBJICHHBIE HA UJIJIIOCTPAILlUH.

OKTHBPb 1857

KOWEJNEK UNN XWU3Hb. Kak equ-
HOIJIACHO YTBEPIKAAIOT BBIKUBIIHNE
naccasXMupbl 3aTOHYBIIEro Kopaob-
a4 «lenTpajsbHasg AMeEpUKa», Ha Cy[-
HE II0YTH He ObIJI0 JIOAEN, YbE COCTO-
AHUE HE MCUYHUCIAIOCh Obl ThICAYA-
MM J0J1J1apoB. B ocHOBHOM Ha 6opTy
HaXO0JWJHUCh BO3Bpallaloliuecsd U3
KanudopHuHU 30J10TOUCKATENIN: OJHHU
B HaJem/Je Ha Tuxyimo 06e3beqHyIo
JKU3HB, A pyTHUE — YTOOBI IIOCJI€ BCTpE-
YU C CeMbed BepHyThcA o6paTHO.
Ho paaOymieBaBIINMCA IITOPM IIO-
CTENEeHHO BBIAYyBaJ U3 T'OJIOB MBICIHU
o 3om10te. Korga B cy660Ty cTaJo oue-

cux nop He pacuu@PposaH-
HbtM. — Pe0d.)

OKTHABPb 1907

TPAME3A C U3IOMWUH-
KOW. (JIocTolHO coskaneHus
npeHeGpeKUTEeb-
HOE€ OTHOIIEHUE K TaKOMY

CTOJb

9KOHOMHMUYHOMY UM IIOJIE3-
HOMY INIIPOAYKTY IIHUTaHWUA,
Kak usmoM. Ero ANETHUYE-

BUJHO, 4YTO CYJHO B JII060M
MOMEHT MOMKET 3aTOHYTb,
6oraun Havanau cOpachsl-
BaTb C ce04 MMosica U JKUJIETHI,
HaGUTBIEe AParoleHHBIM Me-
TaJI0M, ToBops: «IIycTh TOT
BO3BbMET 30JIOTO, KTO HE HC-
myraeTcsi ero Beca», — H0O
nepej JUIOM CTUXHUU JaKe
JIMIITHYE TPaMMBbI MOTJIH ITPU-
BECTU K Tube n.

(Cyoro 3amonyno y bepezos

CKHE CBOMCTBa HeJoOoIe-
HEHBbI, a Ipeny6emxaeHue
OPOTUB HETO0 COBEPIIEHHO

CMNMEUNANBHBLIE POJNTMKW gnsa gopor
C NPO6AEMHbIM NOKpbITUEM, 1907 T.

KaponuHst; e2o o6Hapyxcunu
8 1987 2., co OHa 6b110 NOOHSUMO
mpu moHHbL 3010ma. — Ped.)
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HACTYRARWAA BODd

Hamo6bl

B HoBom OpneaHe
BOCCTaAHOBJIEHbI,

HO yrpo3sa
3aTonsieHnsa ocTaeTcs

HoBble nam6bbl ons 3alinTbl OT NaBOAKOB BO3-
OBUFHYTbl BAOMb [pOMbILLNEHHOrO KaHana,
roe Yyepes OrpoMHyl0 6peLlb Npomn3oLuso 3a-
TonneHune [eBAToro HnmxHero panoxHa

CymecTByomnias cerojHs cucTeMa
naM6 He BBIJIEPMKHUT MOIIHOTO yaapa
yparaHHBIX IITOPMOB, & COOPYyKeHUe
HOBOM, CIIOCOGHOM 3aIUTUTH TOPOJ
U JIeJbTy OT pa3bymieBaBlielicsa CTU-
XWUH, HE 3aKOHYUTCS 10 KpaliHel mepe
no 2011 r.

YT06BI yCTAHOBUTH IPUYUHBI Pa3-
pyumeHusa pam6, He BBICTOABIIUX
moJ HaTUCKOM yparaHa «KaTtpuna,
NHxeHepHBIA KopItyc apmuu CIIIA,
HEKOoTOphle (eaepasbHbIE yYPEK-
J€HUSA U TPYNIIbl 3KCIIEPTOB 00B-
€JUHHUJIUCh B opraHusanuio IPET
(Interagency Performance Evaluation
Taslk Force).

B IPET cyuTaioT, YTO OGOJBIIUH-
CTBO IIPOMOWH B BOCTOYHOHU mamGe

NOABUJNCH, KOTJAA BOJHBIE IIOTOKHU
nepenjnch yepe3 6epMy U IPOMBI-
JI1 ee oCHOBaHMe. PacueTsl MoKa3bl-
BaloT, 4TO 2/3 BoAbI, 3aTOIIUBIIEHN I'O-
poOJi, IPOIIJIN Yepe3 KPyIIHble GpeIu
B JlaMbax, IpeJlHa3HAYEeHHbIX JJId 3a-
IIUTHI OT IABOJKOB. B rycToHaceneH-
HBIX palioOHaX, I7le HEBO3MOKHO CTPO-
UTEJIbCTBO IMINPOKUX aamb, coopy-
JKAIOTCH BBICOKHE U Y3KUe 6eTOHHBIE
KOHCTPYKIUH. VX Henb3da caeaaThb
BBIIIIE, IIOCKOJBbKY MOYKET IPOU30HUTH
TakKoe IlepepaclipejejieHue Hamopa
IIPU BBICOKON BOJI€, YTO CYIIECTBYIO-
I ye OCHOBAaHUSA He BbIJep:kaT. Kpome
TOTO, IPU YBEJIUYEHUH BBICOTHI OHU
6yAyT MEeHEee YCTOMYUBBIMHU.

OcenaHue TPYHTOB OCJIOMKHSAET CH-
Tyanuio. I[IpoucXoguUT MeaJIeHHOe
OmyCKaHWe BCeU yiKe ycTapeBIIeH
cucteMbl 1aM6. PeMoHTHBIE pPaboThI
BE€PHYJH UM IPERKHUE pa3Meprl, obec-
IeYrBaIoIMe 3aUTy IIPOTUB ypara-
HOB TpeThbel kaTeropun. «Ho B geui-
CTBUTEJIbHOCTH OHU MOTYT 3aIllIUTUTDh
JUIIb OT BTOPOM», — cunTaeT XacaH
Mampukn (Hassan S. Mashriqui)
n3 'ocylapcTBEHHOr0 YHUBEPCUTE-
Ta JlynusuaHsl, 4jleH AMEPUKAHCKOTO
obIiecTBa rpam/IaHCKUX HHKEHEPOB,
cIenMaJu3upoOBaHHOE IIoJpa3jeie-
HHE KOTOPOTO IIPOBOAMUT HCCJIEOBa-
HHUA HEJOCTATKOB coopy:keHui. Kpo-
M€ TOTO, CTPOUTEJbCTBO HEKOTOPBIX
U3 HUX JJI1 BOCTOYHON 4YacTH ropoga
J10 CHX IIOp HE 3aBEPIIEHO.

CoopyxkeHue cucTteMbl He obec-
ONe4YuT HaJEKHOMN 3allMTHhI OT ypa-
raHoB KaTeropuii 4 u 5, KOoTophle,
y4YuTBhIBadg Trjo6aJibHOE IOTeIlIe-
HUE, MOTYT BO3HHKATh BCe daIllle.
(Cm. 8 amom Homepe: Tpenbepm K.
Yem mennee okedaHbl, MeM CulbHee
ypaezarsl.) HeobxonmMa yKPYITHEH-
Hasfd cucTteMa 6apbepoB: JIN60 IpaH-
auo3Hasd gamMba mocpeguHe MeKIy
HoBbsiM OpsieaHOM 1 MEKCUKAHCKUM
3aJIMBOM, JIN6O 3aIIUTHBIE YKPEIlJIe-
HUA Ha caMOM IoGepeskbe 3aJuBa,
nomgo0HBIE TEM, YTO BO3JBUIHYTHI
B Hupepimanpgax.

JlaHHBIE aJIbTepPHATUBHBIE ITPEJIO-
JKEeHUA ObLIU BBIABUHYTHI B peBpaJie
YrnpaBieHueM o oXxpaHe U BOCCTa-
HOBJIEHUIO GeperoB JIyusmuaHBbI, B CO-
cTaB KOTOPOro BXOAAT pas3HbIE ydU-
pexkneHuda mrara. OHU pa3dpaboTaHbl
B COOTBETCTBUU C 60JIe€ pAaHHUMU HC-
CJIeJOBAaHUAMM SKCIEPTHOMN T'PYIIIIHI
(cM.: Quwemmu M. Kax 3awumums
Hoswtii Opnear // BMH, \e 5, 2006).

YnpaBiieHUe NIpeACTaBHJO ILJIAH
NHKEeHEepHOMY KOPIIyCy, KOTOPBIH
o6ernan K JeKabpro MOATOTOBUTH CBOU
pa3paboTku. B o6a npoekTa BKJIIOYe-
Ha yCTaHOBKAa 6O0JBIINX BOPOT TaM,
r/ie Ha €eCTeCTBEHHBIX U UCKYCCTBEH-
HBIX IIPOTOKaX HabJofajcsa Hexe-
naTeJbHBIH 3¢ddeKT mpopeIiBa ypa-
raHHOHN BOJHBI «KaTpUHB» BO BHYT-
PeHHUE IOpOJICKHE BOJAHBIE IIYTH, YTO
HOBJIEKJIO 3a co6oil kKaTtacTpodude-
croe obpymreHne y3kux gam6. Bopo-
Ta TaKiKe JOJIKHBI IEPEKPBITh Y3KUU
BX0/i, MeKCHKaHCKOro 3ajnBa B 00-
mupHoe o3epo [ToHmapTpeH, ocTas-
meecs y CEBEPHOM I'paHUIIBI ropoja.
NH¥eHepHBI KOpIyC yie yCTaHO-
BHMJI B 4YepTe ropoja TpU HeOGOIBIINX
3aTBOpa B KOHIE KaHAJIOB, KOHTPO-
JUPYIOMINX NaBOJAKH, HO HEOOX0aU-
MO IOCTABUTH €Ille U APyTrue BOpoTa,
60JIBIINX PA3MEPOB, HAa BOJHBIX IIPO-
TOKaXx.

WHXKEeHepHBIH KOpHycCc BeJeT IIe-
peroBopsl ¢ 11 KOHCTPYKTOPCKO-
CTPOUTEJBbHBIMU GUpPMaMU, HO I
YCTaHOBKHU BOPOT U IPOBEJEHUA CO-
OTBETCTBYIOIIUX MEPONPHUATHUU HO-
Hajgoburca BpeMA. KOHCTPYKIIMOH-
Hasfd 4YacTh JOJKHA BOUTU B CTPOU
B 2011-2012 rr. CoopysKeHUe NINH-
HOW naMOBbl B [eJbTE€ HJIH yKpeIl-
JIEHUW B 3aJIUBE MOKET 3aTAHYTb-
ca emre jgoapnie. To ke OTHOCUTCHA
K KOHCTPYKIHAM, HAIIPaBIAOIIUM
NPECHYI0 BOJY W PEYHBIE OTJIOKEHUA
B JIeJIbTY MUCCHCUIIHN, KOTOPbIE HEO0XO-
JIIMBI JUII BOCCTAHOBJIEHUS Pa3pyIlIeH-
HBIX 3200JI04€HHBIX 3€MeJIb, YTOOBI o6ec-
ne4yuTh OoJiee Ha/AEKHBIE ITPUPOJHBIE
NpPenATCTBUA HA IIYTU MOPCKUX Oy Pb.
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SOURCE: THE FUTURE OF GEOTHERMAL ENERGY: IMPACT OF ENHANCED GEOTHERMAL SYSTEMS (EGS) ON THE UNITED STATES IN THE 21ST CENTURY,

BY JEFFERSON W. TESTER ET AL., © 2006 MASSACHUSETTS INSTITUTE OF T ECHNOLOGY (bottom); KAI LIU (top)
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HecMoTpsa Ha TO YTO JKUTH B 9TOM
patioHe He cTaHeT 6e30IIacHee B Tede-
HUe OIMKaNIIINX HECKOJIBKUX JIET, BCE
$Ke €CTh OCHOBAHMUS JUUIT PA3YMHOTO OII-
TuMu3aMa. IlpeacTaBUTeIN MECTHOH,
mTaTckoll u d¢eaepasbHOM BJACTH
mraTa NPUMIIIN K €JUHOMY MHEHUIO:
«OLleHKa PHCKOB JOJKHA BKJIIOYATH
JOJTOCPOYHYIO HporpaMmy Iiepe-
CTPOWKU BMECTO BBIHYKJICHHOI'O JlaTa-
HUS JBIP, IOCKOJIBKY cIlacaThb IIOJI0MKe-
HUE HaJ0 IO TOTO, KaK I'PAHET IITOPM».
Takoe coriamnieHue Ha TpPeX YPOBHAX
BJIACTU MOJKET OBITh XOPOIIINM 3HAKOM
anda 6ynymiero Hosoro OpJieaHa.

Mapk ®uwetTn

i 4

BbICOA OAMB CErogHs

Ha npuHATOM BbICOTE UNU BbiLLE

Ot 0 [0 61 CM HUXE NPUHATOWM BbICOTbI
Bonee yem Ha 60 cM HUXe

=~ ELle He Ha4aTble paboTbl

= Lno3

B NASA npoexmupytom

Crenuanuctsl lleHTpa KOCMHYECKUX
oJIETOB MM. MapiaJiia, BXOASAIIEr0O
B coctaB NASA, paspaboTajil MOAEIb
amnmapara, IpeJHa3Ha4eHHOTo AJId 3a-
IIYTHI HAIIEH IIAHETHI OT IOTEHIIHATb-
HO OITaCHBIX KOCMUY€CKUX 00'bEKTOB.

Kak coo6maetr Flight International,
B IIEPCIIEKTHUBE CIelaJIbHble KOpabu-
nepexBaTYMUKU OyAyT UCIIOJIb30BaThCA
JUI OTKJIOHEHUS TPAEKTOPUU aCTEPOU-
J10B, KOTOPBIE MOTYT CTOJIKHYTbCA C 3€M-
neti. Ha 60pTy Takux anmnapaToB IIJIaHU-
pyeTcd pasMelnaTrh 0 IeCTU MOIIHBIX
AAEePHBIX 00ETroJIOBOK, KOTOpbIe OyayT
I00YEPETHO BBIIIYCKATHCA B HAIlpaBJle-

«NEPENBaMYUK aCmEpounoBy

HUU I1eJIM, oT6packiBas IIPU 3TOM 00b-
€KT Ha IPYTYIO TPAEKTOPHUIO.
[IpuMeyaTeabHO, YTO IIEPeJ 3aIlyCKOM
Kopabid-repexBaTYUuKaA
NASA ntaHupYyeT OTIIPABIATH K IIOTEH-
IUAJIBHO ONACHOMY 06K TY HeGOIbIION
30H/, 1 c6opa nHpopMmanu. JJaHHbIE,
repeaHHble 3TUM 30HJOM, IO3BOJIAT
IIOJIyYUTh CBEJEHUA O CTPYKTYype TeJa,
€ro IJIOTHOCTH M T.J. Ha ocHoBaHUU
NaHHOU WHOPMAIIUN CHEIUaNCThI
CMOT'YT CKOPPEKTHPOBATH MOIITHOCTD 3a-
pAjaa, pacCTOAHUE OT IIOBEPXHOCTHU, HA
KOTOPOM JIOJI3KHBI IETOHUPOBATh 60€ro-
JIOBKHM, U JIpyTHe IapaMeTphl.

OCHOBHOTO

OpHOM U3 IEepPBBIX liesieil Kopabel-Iie-
PEXBAaTYMKOB MOKET CTaTh aCTEpPOU[,
Apophis. CorjlacHO mojcueTaM 3dKCIIep-
TOB, 9TOT KOCMUYECKUH 06 beKT B 2029 T.
IPOJIETUT MUMO 3€MJIM Ha PACCTOSHUU
OKO0JI0 37 TBIC. KM, YTO IIPUMEPHO COOT-
BETCTBYET BBICOTE OPOUT TreocTaIjHo-
HapHBIX CITyTHUKOB. CIIeIMaINCThI OIla-
caroTcs, YTO TpaBUTAlMA Hallel Ia-
HETBHI OKaKeT BIUAHMNE HA TPACKTOPHIO
Apophis, 1 Ha IIOCJIEIYIOIIUX BUTKaX
JAaHHBIA acTepon], UMeIoIui JruamMeTp
oxoJiio 400 kM, OyaeT IpeacTaBIATh He-
TIOCPEACTBEHHYIO YIPO3Y AJI 3EMIIH.

(Mo maTepranam www.spacenews.ru)

nerami ke D

B xoHIIe aBrycra B YepHOroJIOBKe
npu noapepxkke Ponpa JAMurpua
3umuHa «JImHacTUA» npomuaa Jler-
HASA IIKOJIA AJISI MOJIOABIX yYEHBIX
«HaHOo(MHU3NKa HU3BKUX TEMIIEPATYP».

JI14 9TeHud JeKIUi ObLIN ITpUIJIaIie-
HBI HE TOJIBKO BeyIIIHe POCCUNCKIE Ha-
HOU3UKH, HO U yYeHbIe, JaBHO paboTa-
IOI[Ye 32 TPAHUIEN, B YHUBEPCUTETAX
CIIA, Utanuu, l'epmannu u Mapanida.

JIporpaMMa HachIIlleHHAsdA, Ha Ipe-
nesie obbeMa BOCHPHUATUA IS CIIy-
cuyuTaeT Ipodeccop
A.A, BapiaMoB U3 UTaJIbAHCKOro MH-

miaTejgen, —

CTUTyTa (PU3UKU KOHJAEHCHUPOBAHHO-
0 COCTOSAHUA, — OJHAKO ayJAUTOPUS
OYEHb KHBasd, aKTUBHO B3auMOJEN-
CTBYIOIIAA CJIEKTOPaAMHU KaK B IIPOLIEC-
Ce JIOKJIAJIOB, TaK U B IepephIBax MeEk-
Ay HuMmw. Hanopusnka HUBKUX TEM-
nepaTyp — OJHO U3 Haubojee aKTUBHO
pasBUBAIOIIUXCA HallpaBJIeHUH GU3u-
KU TBEPJOro Teja. 14 KypcoB JIEKIIUH,
T€MBI KOTOPBIX MOYKHO OIIPEAEIUTD KaK
caMple aKTyajJbHBbIE B 3TOH 06jacTH,
€ TPyZAOM yMeCTUIUCh B 10 gHelt.
«Hayka pasBuBaeTcs ObICTpee, YeM
MEHSAIOTCA PEryJaspHble KypPChl YHU-

BEPCUTETOB U TEXHUYECKUX By30B, —
pacckasasg M.B, ®eiireaibmaH, 3aMec-
TUTEJIb AUpeKTopa MHcTUTyTa Teo-
peTudeckoil Gpusuku uMeHu Jlanaay,
OAWH M3 OPraHU3aTOPOB IIKOJBI, —
U1 TaKHe MEPOIIPUATUSA II03BOJIAIOT I10-
3HAKOMHUTBb MOJIOJBIX YUYEHBIX C TEM,
YTO BO3HUKJIO HA IIEpEeTHEM Kpae HayKH!
3anocaegaue 10 1eT B U3JI0KEHUH TEX,
KTO 9TO caM IIPUAYyMaJD.

CaymiaTenau JIeTHEH IIKOJBI I0JIY-
YUJIM BO3MOMKHOCTB HE TOJIBKO I1006-
IATHCA C YYEHBIMHU C MUPOBBIM UMe-
HEM, HO U 3aBfA3aTh C KOJUJIETAMH U3
IPYyTUX YHHUBEPCUTETOB W HWHCTU-
TYTOB TECHBIE€ KOHTAKTBI, KOTOpPHIE,
HECOMHEHHO, OyIyT IOJIe3HBbI /118 Ha-
YYHOU Kapbephl.
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Vixe B TeueHue 40 €T CrieraaucThbl
HMHcTUTyTa Npo6ieM 3KOJIOTUHU U 3BO-
aronuu uM. A.H. CeBepnoBa PAH Ha-
GJIIOAIOT 32 ITOCEJIEHUSAMU PhIFKUX JIeC-
HBIX MypPaBbeB B 3aKa3HUKe «BepxHAdA
Knaspmar. [lo MHEeHHUIO uccaegoBaTe-
JIeH, My paBbU BBIJIEPKAIN PETYIAPHOE
paspyIlIeHHe UX II0CEJIEHUH, [IOCKOJIBKY
IIOCTOSTHHO UX BOCCTAHABJINBAJIU.

HcTopusa MypaBBUHOIO rocyjaap-
CTBa HIEpeKUBajia pa3Hble IIEPUOABI.
CHavaJia 0HO ITPOIIBETAJIO, HACEKOMBIE
IJIOAUJINCH, OCBAMBaJIM J€C, CTPOUIN

maghoe - HE [IaCA0NIaMbES

HOBBIE THe3/Ja U JOpPOrd, oO0bequHAA
IIPOCTPAHCTBO B OAHY KOPMOBYIO T€p-
puTopuio. 3aTeM IIOCJeoBajla OXOTa
3a UX JUYUHKaMH, 13-3a Haberos kaba-
HOB U JIeAITeJIbHOCTH GPAaKOHbEPOB eXKe-
T'OJIHO ITOAABEPraIuCh PA3pPyIIEeHUAM OT
15 no 35% mypaBeHHUKOB. B pe3yib-
TaTe II0CeJeHUA CTAHOBUJINCH MeJbye,
TepAJIUCh CBA3U, U MaJIOHACEJIEHHbIE
rubsuu OpicTpee, ueM 6oJiee KpyIHBIE.
OpHakKo MypaBBHHOE IIOCEJIEeHUE Ha
Kaasbpme cymeso n36exaTh YyHUITOMKE-
HUA U TEPPUTOPUATBHON pasipobieH-
HocTU. HecMoTpst Ha TO 4TO yrpo3a pas-
PYLIUTEIBHOM! JeATEeIEHOCTU CO CTOPO-

HbI 9€JIOBEKA COXpPaHAETCs 40 CHUX 10D,
B IIOCJIEAHUE 10 s1eT 3aka3HUK HAYUHA-

eT OKUBATh. OTOT (aKT IIPUBEJ yUe-
HBIX K BBIBOJLY, UTO PBIXKHE JIECHBIE MY-
PaBbU CyMeIu KOMIIEHCHUPOBATh yIepo
OT BHEITHUX (PaKTOPOB.

HacekoMble IIOCTOSHHO IlepecTpa-
MBaIOT CBOU NOCEJIEHUA TaKUM obpa-
30M, YTOOBI BOCCTAHOBUTH HECKOJIBKO
KPYOHBIX MypaBeHHUKOB U obGecme-
YUTh BO3MOMKHOCTD JAJIbHEUIIIEro Cy-
IeCTBOBAHUSA, OTCTPAUBAIOT paspy-
IIeHHBbIEe THe3Ja Ha NPEeKHEM MecCTe.
B 6GoJIbIIIOM ITOCEJIEHUU JIerde Hojaje-
pXuUBaeTca HYMKHBIH TeMIlepaTyp-
HBI PEKUM, IIPU KOTOPOM BO3MOIKHO
VCIIEIITHOE BOCIIPOU3BOACTBO pabodux
MYPaBbeB U OILIOIOTBOPEHHBIX CAMOK.

[To MHEHUIO HCCIeqoBaTeel, Mypa-
BbU IMEIOT OIIPE/IeJIEHHY IO CUCTEMY pe-
Ak Ha pa3pylIeHUus UX THe3J, Tak
Ha3bIBAEMYI0 CTPATErHui0 KOHI[EeHTpa-
IV HAaCeJIEHUA, KOTOpas MOMKET ObITh
a¢dderTUBHOU NpU pa30BbIX WU Mac-
COBBIX Pa3pyIIEHUAX MYpPaBEHHUKOB.
B jaHHOM CiIydae IJITaBHOE — COXPaHATD
6a30BbIe THE3/Ja U HE PACIIOI3AThCH.

Mwuxaunn Mon4aHoB
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BOIWEN W3 MEYATH OYEPENHOM HOMEP KYPHAMA «HAYKA 0 XH3Hbo

Tematuka cTatevi Homepa,
Kak Bcerja, Lumpoka v pa3HoobpasHa.
[ |

He kaxpabIin 3HaeT, 4TO BblAaoLWMACs y4eHbin KoHe-
TaHTUH Sayapposuy Linonkosckuid, 4be 150-netume oT-
MeYyanoch B CEHTAOPE HbIHELIHero roga, 6onee 40 net
XW3HM OTAAN npenofaBaTtefibCkon AeaTenbHocTn. Te-
opeTuk aBnaLuun n Bo3gyxonnaBaHus, OCHOBOMOJI0X-
HWK TEOPUWN PeaKTVBHOIO ABUXKEHUS U MEXMNAHETHbIX
coobLueHnit, oH ¢ 1880 no 1921 ron Ben 3aHATUA NO
dun3nke n matemaTunke B y4ebHbix 3aBeaeHuax bo-
poBcka v Kanyru, roe 3aBoeBasn cnaBy TanaHT/IMBOro
negarora v yuutens. B oqfHOM 13 0THETOB CMOTpUTE-
na Boposckoro yyunuwa Uneum Jllo6umoBa ecTb Takme
CTpOKM: «Ypoku I. LiInonkoBckoro Bcerga octaBnsioT
BecCbMa NpuaTHOe BnevyaTtsieHne. Ero npuemMsbl npeno-
[aBaHUA NPOCTbI, HArNSAHbI M MPAKTUYHbI, OKUBNSIOT
M 3acTaBnsiloT OblTb BHUMATENbHLIMA YYEHUKOB BO
BCE BpeMs ypoka. BcnecTBue Takoro npenofaBaHus
netn 6e3 0co60ro TpyAaa U Co3HaTENbHO yCBamMBawT
n3yyaembln npeameT. FOTOBbLIX NPaBUI 1 TEOPEM Y-
TeNlb HUKOTAa He JaeT feTsaM, a OHW CaMy C NOMOLLbIO
y4ynTens, NocpencTBOM PELUEHUSs MHOTUX YaCTHbIX
BOMPOCOB 1 3afay, NPUXOAAT K TON UNu APYrow NcTu-
He, K TOMY U1 APYroMy MosIOXeHuH. ..»
CT. «<YYeHbIW U y4uTenb MunocTbio Boxben»
[ ]
3a yeTblpexMunIvapLHyo UCTOPUIO CyLLLEeCTBOBaHUS
Halla nnaHeTa He pas noaBepranach yaapam KpynHbIX
MeTeopuToB 1 acteponaoB. C nageHnemM KOCMUYeCcKnx
Ten CBA3bIBAIOT MPOMCXOAUBLLME B NPOLLNIOM rno6anb-
Hble UBMEHEHUA KnuMaTta 1 BbIMMpaHne MHOrnX TbiCAY
BUIOB XMBbIX CYLLECTB, B YaCTHOCTU AMHO3aBpOB. Ha-
CKOMNbKO BENTMK PUCK CTONKHOBEHWUS 3eMN C acTepou-
[0M B 6nvxanlume AecAaTUneTns u K Kakum nocnepc-
TBUSAM TaKOe CTOJIKHOBEHNE MOXET npmsecm?
CT. «<AcTepouabl yrpoxatort 3emne»
| ]

MoNUTUKM M y4eHble MHOTO FOBOPST U MULLYT O BaX-
HOCTM OMbITa NPOLUMIOro AN NPUHATUSA OTBETCTBEHHbIX
peLueHunii cerogHs. Ho Takne npuabiBbl, Kak npasuo,
He UAYT Aanblie NoUTUYECKOW U NAeOoNorn4yeckomn
nofieM1Kn, B TO BPEMS Kak NpakTM4eckoe pelueHune
3TOW CNOXHON Npo61eMbl HEO6XOAMMO Mpexae BCero
ans Poccun. Ha npoTaXeHUn MHOrnX CToNeTuin Hawa
cTpaHa He genana npasBWibHbIX BbIBOAOB U3 CBOMX
6eqn, NOBTOPASA pasdHbie Mo hopMe, HO OAHOTUMHbIE
no copepxaHuio owmn6kn. O6bINHO OHa NbiTaeTCcs yX-
BaTUTbLCA 3a «angbl» YyXOro onbiTa, He y4yuTbiBas
npv 3TOM, HaCKOJIbKO TaKOW OMbIT CMOXET COCIYXMUTb
cnyxo6y B cneunduryeckmx ycnosusix Poccuu.
CT. «Byayuiee cnoco6eH npeaBUMAeThb TOT,
KTO MOHSAN npolieaLiee»
[ ]

[o cux nop, HECMOTPSA Ha yCcunusa Bpadyen, MHAEK-
LIMOHHbIE OCJIOXKHEHWS MOoCne paHEeHUI YHOCHT TpeTb
XWU3HEN NauMeHToB C TAXEeNbIMU TpaBMamu. YTo ge-
naTb: BMELUMBATLCA aKTUBHO B NMPOLECChI, X0 KOTO-
pbIX 3aSI0XXKEH reHeTUYeCcKn, nam, oOCTaBuB OpraHn3m

B NOKOe, AaTb BO3MOXHOCTb paHe 3aXWTb CamMoin?
CT. «3aKOHbI NPUPOAbI U paHeBas UHGeKUmna»

]

Ha nprveme B Havyane NepBo MMPOBOW BOWHbLI Hu-
konau Il 06bAcHAN 6pMTaHCKOMY FreHepany, Y4To ero
noAAaHHbIe NOMHOCTLIO OTIMYAIOTCA U OT eBponeNiLes
1 OT amepuKaHLeB: «HyBCTBO BOOGPaXXEHUs PyCCKUX,
MX CUNbHasA pennrno3Has Bepa, X NpuUBbIYKK N 06bl-
4Yau, — BCMOMUHA NO3Xe reHepan crosa umneparo-
pa, — caenanu LapcKyto BnacTb He06X0[MMOCTbIO,
1 OH nonarar, 4To 3TO HaJoNro».
K coxaneHnuto, oT LLapckoro BHUMaHUS YCKONb3Hyna
OfHa YepTa pPyCcCKOro Hapoja: B CpeIHEM pas3 B CTO
NEeT Y Hero KoH4YaeTCca TepneHne, 1 Torga Hy «4yBCTBO
BOOGPaXEHNA», HA «CUNTbHASA PeNUrno3Has Bepa» He
npenaTCcTBYIOT 06LleHapoaHOMy 6yHTY. Toraa noss-
nawtcsa PasuH, MNyrayes, JleHunH, EnbumH 1 ctpaHa
OAHVM Maxom pacnnadusaeTcs 3a BblKpyTachl He-
CKOJIbKUX MOKONEHNI camMOAepXLIeB.

Cr. «MapeHne moHapxum B Poccuu:

3aroBopbl U peBOJIIOLMNA»
n

OpHa aHrnuinckas hupma Hanaguna Bbinyck KapMaH-
HOW ConHeYHow 6atapeu Ans nuTaHua nbon nopTa-
TUBHOW 3MEKTPOHNKM — OT KOMMblOTEPa Unv nneepa o
hoTokamepsbl 1 TenedoHa. M3 He6onbLLIOW KOPOGOUKHU
BbIABUraloTCs COMIHEYHble naHenu. MonHaa 3apsgka
MMEIOLLLerocst BHYTPM aKKymynatopa fnpu xopoluei
noroje 3aHMMaeT Tpu 4aca, Nocne 4ero Mo6UIbHbI
TenedoH MoXeT paboTaTb OT 3TOM KOPO604KM 44 Yaca,
a nneep — 18 yacos. Bo3aMOXHO 1 npsamoe nuTaHue
npu6opos oT ConHua, 6e3 3apsakn akkymynsatopa.

Kak M3BeCTHO, XafAHblN AyXaHLWWK NbiTancs B3sTh
¢ Xopxu HacpepaunHa nnary 3a nosib30BaHvue apomMaTom
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walnbika, u Toraa Xopaxa pacnnaTufics 3BOHOM
MoHeT. OKa3blBaeTcs, NPUTA3aHUA AyXaHLLMKa Oblnv
He CTONb yX 6eCrnoYBeHHbl. 3anax NULLN okasbiBa-
eT Ha MyLUeK Apo30dun No4YTN Takoe Xe fencTeue,
Kak cama nuua. YyeHble npegnonaraT, 4To 3anax,
obeuwaoWMin N306MNbHOE NUTaHWE, OTKMYaeT
nporpamMmy 3KOHOMUWU SHEPrun, KoTopas fencTeyeT
B rofIofatoLLeEM OpraHn3me, a 3To CHUXaeT U NPOoJoT-
XWUTENbHOCTb XMN3HU.
Py6p. «<BUHTU (Blopo MHOCTpaHHOM
Hay4YHO-TeXHU4YeCKOWN nHopmaLmnm)»

Bonblasa coBeTckas aHUMKNoNeans Has3biBaeT ben-
naxamuHa Pymdopaa-ToMncoHa «aHrMMUCcKUM du-
3nkom». Kapn Mapkc B 22-i rnaBe nepsoro toma

@ [oHAB, 4TO NPOMCXOAMWT C HaLLEeW
nobumon 3se3noi, korga ee ak-
TUBHOCTL 3aMMPAET, Mbl HE TOMLKO
pewwm 3apaqy no ¢puanke ConHua,
HO W BLIACHUM YCNTOBUA COXPaHEeHWUA XU3HW
Ha 3emne ® Cnens 3a cROMM apTepuanbHbIM
JaBNeHuem W cneays pekoMeHgauuam Bpaua,
peanbHo usbexatb cocyancToi katacTpodsl
@ [leno He B TOM, 4TO UCTOPMA HUYEMY HE Y4MT,
nonaraet akageMmuk B. AnekceeB, aB TOM, YTO B
CYTOMOKE CMeLHbIX PeleHriA U NAOXMX IHAHWA
NPOLLNOro ee NOY4YeHWA He yMetoT
COMOCTaBUTL C HACTOALMM M Byay-
WuM ® ITO He NapajoKc: NanbLbl
Yenoseyeckux pyk — yHMBepcanb-
Hblid CYETHLIA MHCTPYMEHT,

«Kanutana» xapakTepuayeT 9TOro 4enoBeka Kak
«aMepUKaHCKOro kpacHo6as, BO3BEAEHHOro B 6a-
POHCKOE 3BaHue sHKU». [MpuynHa Takon o6uaHOM
XapakTepucTUKn — B AeLIeBOM cyne Ans pabo4qunx,
KoTopbI Nnpuayman Pymcopa. Mexay Tem kpome
cyna u Apyrux KynvHapHbIX peLenToB TanaHTNuBbIR
camMoyyka n3o6pen HOBbIA TEPMOMETP U HOBYIO MO-
Oenb APKOM MacnaHon namnbl, NOPTaTUBHYIO Kode-
BapKy M 3KOHOMUYHYIO KYXOHHYIO MANTY, NPOCTOW,
HO TO4YHbIN poTOMETp... B pasHble nepuoabl cBoen
XWN3HU CTAHOBACbL YYEeHbIM, 06LL|eCTBeHHbIM neste-
neM, BOEHHbIM, counanbHbiM pechopmaTopom, Pym-
doppa BCcerga octaBasncs aBaHTIOPUCTOM.

CT. «Cyn rpacha Pymcoppa»
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NponoBONLCMBEHALIL sy

[MpOoyKTUBHOCTL
CeslIbCKOro Xo3ancTea
yKpennaeT 3KOHOMUKY
CLLA

3amnocaenuue 60 et B CIIIA HaG110-
aeTcsa HeoOblYaWHbBINA IIOIBEM CeJb-
CKOro X03AHNCcTBa — BamKHOU oTpaciu
DKOHOMUKH, 06ecIiednBaoIIeld OKOJIO
1/10 BaJIOBOT0 BHYTPEHHETO IPOAYKTA
CTPaHBI, IJIe CErOAHA 3aHATO MeHee 1%
Bcex paboraromux. CTOJIb 3HAYUTEIIb-
HBIM IOKa3aTeJb CTaJl BO3MOMKHBIM
67arogapsa BBICOKOMY POCTY IIPOAYK-
THUBHOCTH CEJIbXO3IIPOU3BOJCTBA, I10-
3BOJIMBIIIEMY COXPAHUTDh HU3KUE IIEHBI
Ha IIPOAYKTHI NUTAHUA U TEM CaMbIM
CcrI0Cco6CTBOBATH ITOBBIIIIEHUIO YPOBHSA
JKU3HU HacejaeHudA. Kpome Toro, skc-
HOPT U3JIUIIKOB IIPOAYKIINH YAEPKAI
B JIONYCTUMBIX Hpejaenax aedUIUT
TOoproBoro 6ajgaHca.

3anepuoz 1948-2004 rr. o61uii 06b-
€M IIPOM3BOJICTBA 3€PHOBBIX KYJIBTYP
BbIpOC Ha 166%. [IpryeM, Kak BUZHO Ha
rpaduke, BeipaboTka Ha ogHOro pabo-
TAIOILETO BO3POCia HACTOIBKO, YTO 110
cpaBHeHHIO ¢ 1948 1. B 2004 1. yixe Tpe-
6oBaJiach UMb '/, TIpekHeEN pabodueit
cuibl. [Ipu aToM 3a 56-1€ THUI HEPUOL
IJIoIaAb IIaXOTHBIX 3€MeJIb COKpaTU-
Jack Ha !/,, a ”HBECTUPOBaHUE CPEJICTB
B TsMKeJble CEeJIbCKOXO03ANCTBEHHBIE
MaIIuHbI 1 060py/i0BaHUE, KaK U B JIpY-
rue o6'bEeKThI, COKpaTUJIOCh Ha 12%.

llaHHbIe n3MeHeHUs ObIJIN BbI3BaHBI
pAaoOM ycoBepIIeHCTBOBAHUM, IIpe-
#JIe BCEro TeM, 4To I1ocjae Bropoit Mu-
pOBOI BOMHBI JlomIaau ObLIN 3aMeHe-
HBbI TPAKTOPAMH, a TaK¥Ke aKTUBHBIM
IpHUMeHEeHNeM MHUHEepPaJbHBIX yaobpe-
HUN U nectunuaoB. [lo3gHee Havaan
HCHOJIb30BAaThCA T'MOPUHBIE CEMEHA,
reHHas WHIKEHepUd pacTeHUH W HO-
BbI€ METOJbI IIJIEMEHHOIO *KHUBOTHO-
BojicTBA. KiItoueBBIM 2JIEMEHTOM CTAJIO
co3gaHue B MUHUCTEPCTBE CEJILCKOTO
xoasaucTBa CIIIA mogpasaeneHus, 6ia-
rogapsa KOTOPOMY IOSABUJIHNCH KOJIJIE/-
JKH U CHeMaJIbHbIE [IEHTPHI, rae dep-
MepaM JaBajii OCHOBBI GHOTEXHOJIO-
TUH, & TaKKE YYUIN PAIlMOHAJIBHOMY
HMCII0JIb30BaAHUIO 3€MEJIb.

HekoTopele CcHenuaJuCcTbl IPHUAEP-
JKUBAIOTCA MHEHHUSA, YTO COBPEMEHHBIE
CIIoCcOOBbI BEJIEHUA CEJIBCKOI'0 XO3AH-
cTBa CIHOCOOCTBYIOT BO3HHKHOBEHUIO
IIOYBEHHOU apo3uu. B pesynbTare, mo
UX MHEHUIO, IIOCTEIIEHHO BBIMBIBAETCA
GOIBIIAd YaCTh BEPXHETO CJI0fA, yTpaTa
KOTOPOT'0 HEBOCIIOJHUMA, IIOCKOJIbKY Ha
¢dopMUpOBaHME BCETO JIMIITb HECKOTBKUX
ero caHTumMeTpoB yxonut fo 300 jer.
B camoMm jgene, cTpax JUIIATHCA ILJIO-
JIOPOJTHOT'O CJIOA IIpeciiefilyeT aMepu-
KaHCKUX ¢pepmepoB ¢ 30-X IT. IIPOIIIO-
I'o BeKa, Korja MHOTHE U3 HUX II0CJIE Ha-
LIECTBUA IBbIJIbHBIX Oyphb OCTaIUCh 6€3
CPEJCTB K CyII€ECTBOBAHUIO.

OpHaKo TIIATeJIbHOE MCCJIeJOBaAHME
ABYX GOJIBIINX TEPPUTOPUU (IO ILJIATO
IIMIMOHT U JIECCOBBIE XOJIMBI B CEBEP-
HOU YacTH JO0JUHBI peKn Muccucunm)

NMEPCMNEKTUBbI CENIbCKOIO XO3ANCTBA

MpopoBONbLCTBEHHAA U CeNbCKOXo3ancTBeHHasA opraHusauns (PAO) OOH obpa-
TUnacb C NPU3bIBOM COXPaHATb Ha MONSX MOCTOSAHHbIA UK XOTA 6bl BPEMEHHbIN
OpraHn4Yeckunii NOYBEHHbIN NOKPOB. [103TOMY pekOMeHAYeTCHA NPUMEHATb arpoTex-
HOJIOrMKW, KOTOPbIE UCKNIOYAKT UMW OrpaHNYMBaIOT BCMNALLKY, a Takxe cobnoaatb
CeB0O06OPOT (T.e. NPaBUILHO YepenoBaTh KynbTypbl). B ®AO cuuTatoT, 4To 6yayLiee
CenbCKOro X0351MCTBa 3aBMCUT OT BUONOrnyeckoro pasHoobpasusa. OgHako B CLLA
NPOAOKaT Aenarb OCHOBHOW YyNop Ha MOHOKYNbTYpbl: ecnu B 1985 . ypoxaw
YeTbIpex KynbTyp (KyKypy3a, coeBble 600bl, CEHO 1 niieHuua) 6bin cobpaH ¢ 78%
obpabaTbiBaemMbix nioLwagen, To B 2005 r. AaHHbIN NokasaTenb 4octur 82%
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Ha ocHOBe AaHHBIX 1982 r. mokaasalio,
YTO II0 CPAaBHEHUIO ¢ 30-MH IT. IPOIILJIO-
T'O CTOJIETUS CKOPOCTb IIOYBEHHOU 3pO-
31 pe3Ko cHU3WjJachk. Kak ykasbIBa-
JIOCh B 3aKJIIOYEHUH, OIIy6JIMKOBAHHOM
B sKypHaJe Science 14 miona 2000 r.,
IIpU COXpPAaHEHHWU TEMIIOB 3PO3UU Ha
yposHe 1982 r. B TeueHue 100 et ypo-
JKAHOCTB Ha 3THUX IVIOIIA/IAX COKPATU-
nacek 6u1 Bcero Ha 2-4%. [Toto6HBIN pe-
3yJbTaT CTaJI 3aCayroil MUHHUCTEpPCTBA
cesnbckoro xosaicTaa CIIIA. B nocieBo-
€HHBIH IIepUo, OHO MOOIIPAIo pepme-
POB, KOTOPBIE NIPUMEHSAIN TaKUE arpo-
TEXHOJIOTUH, KaK JEHTOYHBIM IIOCEB,
npezrogarauii yepeJoBaHue II0JI0C
Pa3JIUYHBIX KYyJbTYD, a TAKMKE KPYTJIO-
TOAMWYHOE pasMeIleHtEe B I0JI€ PACTH-
TEJIbHBIX OCTATKOB, IIPENATCTBYIOIIUX
IOBEPXHOCTHOMY CTOKY.

TeM He MeHee y COBPEMEHHOTO CEJIb-
CKOT0 X03AMCTBa BCE KE €CTh CBOU He-
raTUBHBIE CTOPOHBI. PacipocTpaHeHue
CO CTOKOM yZ06peHn, aHTUOHMOTHKOB
Y TOPMOHOB HAaHOCHUT yuiep6 OKpy:Ka-
IOIIEeH cpefie M MOKeT HapyIIUThb MECT-
HYI0 9KocucTeMy. IIpu UX HelTpaBHUJIb-
HOM BBIpAIIUBAaHUMU TE€HETUYECKU
MOAU(MUIIMPOBAHHBIE KYJbTYPBI CMO-
ryT nepeaanaThb cBoo JJHK o6GbIYHBIM
BUJaM pacTeHHUH. [IpoMBINIIeHHBIN
NOAXO0J, K IPOU3BOACTBY IIPOAYKTOB
OUTAHUA CIIOCOO6CTBOBAJ pacIpocTpa-
HeHuro B CIIIA snuaeMUu Ty4YHOCTH,
a TaKKe CIOopaJuYecKHM, HO Macco-
BBIM BCIIBIIIIKAM HHIEBBIX 3a60jeBa-
HUH, BBI3bIBAEMBIX KUIIIEYHOMN IaJIo4-
kot Escherichia coli.

Popxxep Hown

B mupe nayku [10] okmabps 2007



CObbITHA, MAKTDHI, KOMMEHTAPHH

MOJITOCKL n meTanmb

CoTrpygHukaMu THCTUTyTa IPUPOAHBIX
pecypcos, aKosoruu u kpuosiornu CO PAH
(Yuta) m Xa6apoBCKOrO MHHOBAIIMOH-
HO-aHAJUTHUYECKOro IleHTpa MHCTUTYy-
Ta TEKTOHUKU U reodpusuru JJBO PAH
OGBIIN M3y4YeHBbl OCOOGEHHOCTH HAKOII-
JIEHUS] TOKCUYHBIX TSKEJIBbIX MeTal-
JIOB B OPraHU3MAax JBYX BUJIOB MOJLIIIOC-
koB, Unio rostratus Lam. u Nodularia
amurensis (Mous), o6uTalIUX B 03e-
pe Kenon B BepxoBbe 6acceiiHa AMypa
¥ B caMo# peke AMyp (Ha yyacTKax BHoa-
JleHud B Hee pek 3ed, Bypea u CyHrapu).
Ilepen vcciietoBaTeAAMU TaKKe CTOA-
Jla 3ajiadya CO3JaHUSA KOJIMNYECTBEHHO-
ro KpPUTEPHUA, KOTOPBIH O3BOJMJI ObI
CYZUTH O CTENEHU 3arpsA3HEHUS CPeJbl
00UTaHUA dTUX KUBOTHBIX.

JlaHHBIE THAPOGUOJIOINYECKUX CIY KO,

KOHTPOJINPYIOIIUX OCHOBHBIE 3arpsas-
HUTeNu 6uocdepsl (TAKeIbIe MeTal-
JIBI — CBHHEIl, HUKeJIb, XpPOM, KOGAJIbT,

KaJAMHUH) M UX COJep:KaHHe B IMpU-
POAHBIX YCJOBUAX, IIOMOIJIA yYEHBIM
JIOIIOJTHUTH HOBOU MHpoOpManued ux
HUCCJIeJOBAHUA U MOKa3ajM, YTO 3Je-
MEHTBl METAJJIOB, AaKKyMYJIHUPYyAChb
B JKUBBIX OpPraHU3MaX, MOTYT BBI3bI-
BaTh pas3/IMYHbIe TOKCUYECKUE U MY-
TareHHble 3dderTrl. KauyecTBO BOJBI
M KOHIIEHTPAIUA TAKEIbIX METAJJIOB
OTCJIeKUBAJIACh IIPU ITOMOIIY ¥ KUBBIX
OpraHu3MOB (THAPOGUOHTOB) — Ha-
JIEKHBIX OMOMHANKATOPOB COCTOSHUSA
BOJITHOM Cpebl.

Pe3yJsibTaThl UCCJIEIOBAHUH ITOKa3aJIH,
YTO HAKOIUIEHUS TAMKEJIBbIX METaJJIOB
B MOJUTIOCKAX 3aBHUCAT OT COOTHOIIIEHUH
KOHIIEHTPAIINH B BOJHOU Cpe/ie dJIeMeH-
TOB, Han6oJIee BAKHBIX JIJI UX KU3HE-
JIeATeJIbHOCTH, a UMEHHO KeJje3a, Map-
raHna, Kajausd U p.

JlaJIbHEBOCTOYHBIMHM YYE€HBIMHU OBLI
czies1aH BBIBOJ O TOM, YTO HauboJlee 3a-

T'PA3SHEHHBIMU paﬁOHaMH M3 YHCJia 1uc-

CJIEIOBAaHHBIX CJIEAYEeT CUUTATh 30HBI
BJIUSAHUSA IOJOTPETHIX BOJ 3JIEKTPO-
cTaHIUU Ha o3epe KeHOH U peke AMyp
B 30HE BJIMSIHUA CTOKA peku CyHTrapu.

Mwuxann MonyaHoB
(Mo matepunanam xypHana
«XUMUS N XKN3Hb>»)
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YuTaiiTe B HOMEPE:

Akagemuk TpothrumyK elle ABafuarts NeT Hasag B Aeranax
paspaboTan KoHUenuuio paseuTia HedTerazonobsIBaoLLero

komnnekca BocTo4Hol Cubupu

YucneHHoOCTh KeLLen He ABNAETCA NPOrHOCTUHECKUM
hakTOpOM BCNbILLIKA 3ab0nesaemocTy aHuedanMTom

Ha kpuTtuyeckoi [03BYKOBOW CKOPOCTK Y MOBEPXHOCTH

H3 TPy Barng;
TRET ) 'O T HYE ;J;]i)lllf-
s H

Anpec pepakuum;
630055, r. HopocuGupCK,

yn. M. [bkanuna, 15
Ten.: +7 (383) 332-15-40
®akc: +7 (383) 332-14-39

camoneTta NoABNAKTCA CBEPX3BYKOBLIE NOTOKU

Cneunanucrel no nnaHeTapHoMy mogennpoeaHuvio obeularor
4enose4yecTBy eLle CTO MUITTTMOHOB NeT «XWU3HU»

XpaHuTtens HacnegacTeeHHol uHdopmauun JHK — i
eJWHCTBEeHHaa M3 MONeKyn, KOTOPYIO KNeTKa «peMOoOHTUpyeT» Yy é.ngn CuBupCKUM OTABNEHMEM
PoCCHIACKOR 2KafEMUW HayK.
[naeHbii peaakTop akagemur H.J1. Jdobpeyos.

Waparense 000 «UHO®ONWO=. Wapaetca c 2004 r.
MepuopM4HOCTE — 6 HOMEPOE B rOf, (Ha PYCCKOM R3bIKE),

6 HOMepOB B rof (Ha aHrNMACKOM A3LIKE)

KeHbl BbICLLMX CMBUPCKUX YUHOBHWKOB y4acTBOBamM
B 06LLIECTBEHHOM XKW3HW 33800 A0 HACTYNIEHWA 3MOXM 3MaHcunaumm

TpaauunoHHbIe ANOHCKWUE KAPTbl CNYKAaT Takke NosTUHeCcKUMN
aHTONOrMAMM 1 MNNIOCTPUPOBAHHLIMMU COBAPAMM




CObbITHA, MAKTHI, KOMMEHTAPHH

CEBEMHBILl NOMIC « uaysuas nomuTikA

MexayHapOogHBIN IIOAAPHBIN TOZ
B Poccuu o3HaMeHOBAJICA HaYajaoM

9KCIEJUIIMOHHBIX PaboT «ADKTHUKa-
2007». Tak, B aBrycTe TEKYILIEro roga
Ha I'1y00KOBOJAHBIX O6UTaeMBbIX all-
naparax «Mup-1» u « Mup-2», cosgaH-
HbIX emnle B CCCP, coBepIIeHO orpy-
sKeHue B palioHe CeBepHOro IoJjmca.
B pesynbrare Ha gHe CeBepHoro Jle-
JOBUTOI'O OKeaHa yCTaHOBJIeH dJjar
Poccuu, a Ha rny6uHe okoso 4300 m
GBI B3ATHI IIPOOBI TPYHTA, BOJBI,
o6pasnsl payHbl. IKCIEAUNUA B Ap-
KTHKY COCTOfJach HA HAy4YHO-3K-
COeUIIMOHHOM CyJHe «AKaJeMHUK
denopoB» u aegokoae «Poccus» mof
PYKOBOACTBOM mHpe3ugeHTa Acco-
nUalnuU NOJAPHUKOB, CIIEIUAJbHO-
ro npeacrasutenda [Ipesugenra PO
o BonpocaM MexXAyHapOJgHOTO II0-
asapHoro roga A.H. YunuHraposa.
AHanu3 cobpaHHBIX JaHHBIX II03BO-
JUAT TONOJHUTBH IPEACTABICHUSA

Okcnegmuma B ApKTUKY COCTOsNaCh Ha Hay4YHO-9KCNeANUMOHHOM cyaHe «Akagemunk denopos»
n nepokone «Poccusa» nop pykoBoacTeBoM genyTaTta locypapcteeHHon Oymbl PD, npe3ngeHTa
Accounaumm nonsipHmkoB, leposi CoseTckoro Coto3a, cneyunansHoro npeacrasurens lMNpesngeHTa
P® no Bonpocam MexpayHapogHoro nonspHoro roga A.H. YunuHraposa

06 ApkTuke u o patioHe CeBepHOTO
noJiroca.

Pe3ynbTaThl 9KCIIEAUITNHY OCTYKUIN
HavaJIOM AHUCKYCCHUH, KOTopas IIpHU-
obpena MeXAYHaApPOAHBIN XapaKTep.
B yacTHOCTH, BBICKA3bIBAJIOCh MHeE-
HHEe o ToM, 4To Poccuda AKOOHI mpe-
TEHJAYeT Ha paclIupeHHue BIUAHUA
M Ha WCIOJb30BAHUE HIPUPOJHBIX
6oraTtcTB gaHHOro permoHa. OpHa-
KO BONIPOCHI HCHIOJb30BaAHUA OT/eE-
JBHBIMHM CTpaHaMU MOpPsA, BKJIOYad
pa3paboTKy MeCTOpPOXKIAEHUN HepTU
urasa, pemamoTca B pamkax KoHBeH-
nuu OOH. [ly1a onpeieIeHUus IPaHUI]
KOHTHHEHTAJbHOTO Ineabda,
npaBUJIo, HeoO6XoquMbl 6oJjiee Tmia-

KaK

TEJIbHBIEC UCCJI€JOBAHMNSA, B TOM 4YHCJIE

6ypeHue. [IpexaeBpeMeHHOCTh JaH-
HBIX HNOJUTUYECKUX BBIBOJIOB OTMe-
THWUJI, B YaCTHOCTH, AupekTop UHCTU-
TyTa okeaHoysioruu uM. I1.I1. Il pimo-
Ba PAH akagemux P.M. Hurmartynus.
TeMm He MeHee ITOBBIIIIEHHOE BHUMA-
HUE CO CTOPOHBI HOJUTHUKOB pas-
JIUYHBIX CTPAH K aPKTUYECKUM 9KC-
negunuaM 2007 r., BO3MOMKHO, OyZeT
CII0co6CTBOBATh aKTUBHOMY HAy YHO-
MY HUCCJIEJOBAHUIO ADKTHUKH.
Cnenyromui aTamn 3KCIeJUIITMOHHBIX
pa6ot «ApkTuka-2007» — opraHusa-
UA POCCUHCKON Aperdylomeli cTaH-
nuu «CeBepHBIN MToI0C-35», OCHOBHOU
eJIbI0 KOTOpOoU 6yneT HabIoAeHUe 3a
H3MEHEHHEeM KJInMarTa.

Omutpun Mucropos
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CObbITHS, ®AKTHI, KOMMEHTAPUHH

konnaren MUPaHH03dB])a

YyeHble U3BJIEKJIN G€JI0K KOJIJIareH
u3 MATKUX TKaHeW Tyrannosaurus
rex, oCTaTKM KOTOPHIX /IBa rofja Ha3aj
6b11 O6Hapy:KeHBbl Ha Oeape sAlrepa
BO3pacToM 68 MJIH jeT. XUMHUYeCKUH
aHaJu3 6ejlKa BBIABUJ 7 IIOCJEIOBaA-
TesJbHOCTEN 1o 10—20 aMHUHOKHCIIOT
B KamkJgou. Tpu 1mocienoBaTeIbHOCTH
COBIIaJlajIN C KOJJIAT€HOM IIBIIIJIEHKA,
oflHa — JIATYIIKY, U €ellle OJHa — caJa-
MaH/IPbI; OCTAJIbHBIE IBE COOTBETCTBO-
Baau OEJIKy cpa3y HECKOJbKUX Opra-
HHU3MOB. OTU Pe3yJbTaThl NOATBEPIK-

AAXT POACTBO IITUI M AWHO3AaBPOB

U oIIpoBepraioT y6emxgeHue, 4To uc-
KOIaeMble OCTATKU HE MOTYT CO-
Jep:xaTh oO6pas3nbl 6enka A8 Hc-
ciefoBaHUA (MOKJOHHUEKHU «Ilap-
Ka IOpckoro nepuopar», U3BUHUTE:
FeHEeTHYEeCKUI MaTepHuaJl yiKe JTaBHO
pacmnasncs). [laHHOe OTKPBITHE JOIHHO
NPOACHUTH CTEIIEHb POACTBA MEKIY
BBIMEPIINMU BUJIaMU U COBPEMEHHBI-
MU }KUBOTHBIMU, & TaKKe 3aKOHOMEP-
HOCTHU MOJIEKYJISAPHBIX II€PEeCTPOEK,
CKOPOCTB M HaIlpaBJIEHUA MOJIEKYJIAP-
HOM 3BOJIIOIIAU.

Hukxunb CBaMmmnHaTaH

Tormos B M032

Yro yaep:KHBaeT Bac OT TOTO, YTOOBI
HaKaTh KHONKY U OTIIPABUTH I10 3JIEK-
TPOHHOM IIOYTE IIMCbMO, B KOTOPOM
BBl pyraeTe CBOero HadayJbHHUKA? Tpu
pas3jinu4yHble 006JaCTH MO3Ta CBA3aHBI
«CBEpXIIPAMBIMHU Kaberammr, ybemxe-
HBI uccienoBatenu n3 KanudpopHuii-
crkoro yHuBepcureTa B Can-/luero. OHu
MO POCUJIN YYACTHUKOB 9KCIIEPUMEH-
Ta 3aIlJlaHUpPOBaTh KaKoe-Tubo me-
CTBUE, IPUCIYIIATECA K CBOEMY «CTOII-
CUTHAJIy» Y PELIUTD, IOAYUHATHCA EMY
WJIN K€ IIPOJO0JIKATH 3allJIAHUPOBAH-
Hoe aedicTBue. Tomorpadguyeckoe mc-
cjIeloBaHHUE MO3ra II0Ka3ajo, 4YTO TOp-
MO3Haf CeTh BKJIIOYAETCS BCETO Ha He-
CKOJIbKO MUJUJIMCEKYHJI — Ha BpeMd,
Heo6xoauMoe JoOpOBOIbIIAM IS IPU-

HATUS penteHus. HuxHss 106Has Kopa
HOCBLIAET CUTHAJ TOPMOKEHUS B Cy0-
TaJIaAMUYECKOe SIPO CPEeJTHEro Mo3ra,
oCcTaHAaBJIMBAWIIEe IBUKEHUE, Tpe-
Thsl 06J1aCTh, PACIIOJIOKEHHAs BIIEpe-
U JOTIOJTHUTEIBHONW MOTOPHOM KOPHI,
UHUIUUPYET IIJIaH OCTAHOBUTH WU
OPOAOJIKUTE JercTBUe. MeKay 3TUMU
006/1aCTAMHU HET HUKAKUX ITPOMEKY TOY-
HBIX CHHAIICOB, YTO 00eCcIieynuBaeT Ips-
MYIO U GBICTPYIO0 KOMMYHUKAIIHUIO MEHK-
ny HuMmu. [ToHuMaHue TaHHOM CUCTEMBbI
HO03BOJIUT OOBACHUTH HEKOTOPBIEC He-
BpOJIOTUYECKHE 3a00JIeBaHUsA, HAIIPU-
Mep 3aMKaHHue, KOTOPOEe MOKEeT BO3HUK-
HYTBb 10 IPUYUHE HECIIOCOOHOCTH MO3ra
KOOPAWHUPOBATH CTOI-CUTHAJIBI.
TaHunsa BeHunoc

nopexgeme moar oenersaer MOPA

Kak pgonro BBl OynmeTre KoJsebaTh-
csl, IIPEeXKIe YeM CMOKETEe CTOJKHYTH
O/ MYAITUUCS M0e3]] YeJI0BEKa paau
TOrO, YTOOBI HE IaTh eMy YOUTH OsaTe-
PBIX APYTUX JI0Aeli? Bbl He mpoMe1Iu-
Te U CEKyH/JbI, €CJIU Y BacC IIOBPEK/Ie-
Ha BeHTpoMeauaabHas npedpoHTAIb-
Had kopa (BMIIK) — yyacTok mo3ra,
OTBETCTBEHHBIN 3a 9MOIIMOHAJIbHBIE

peaknuu. VcciaegoBaTes HPOUTpaIn
oA 0GHBIE CLICHAPUH C JOGPOBOIbIIAMU
1 OOHAPYIKUIU, UTO JIOIU C IIOBPEIK-
nenHout BMIIK 66111 B TpH pasa 6osee
CKJIOHHBI 06peYb KOHKPETHOTO YeJIo-
BEKa Ha CMepTh pagu 6iara GoJIbIIero
qycia Joaei. B ipyroMm aHaJIoruaHOM
9KCIIEpUMEHTE IAIlMEeHTHI C IIOBPEiK-
neaueM BMIIK 6b11u B ATH pa3 6oiiee

biibIH BbiboP

CKJIOHHBI YOUTB OJHOTO peGeHKa pajau
cHaceHUus OCTaJIbHBIX. [To MHEHUIO AH-
ToHMO J{lamacuo (Antonio Damasio) 13
yHuBepcuteTa IOxHoi Kanmudopuuuy,
TaKWe JIOAU He aMOpPaJIbHBI, OJHAKO
Yy HHUX OTCYTCTBYE€T €CTECTBEHHBIHU
KOHQJIMKT MEXIY dMOIIUAMH U 3/ pa-
BBIM CMBICJIOM.

Hukxunbe CeamuHataH

1
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CObLITHS, ®AKTbI, KOMMEHTAPHH

reolayibl BUGAM Pagel

MpbImy, mogo6HO GOJBITUHCTBY JIPY-
TUX MJIEKONHUTAIOIINX, BUIAT MHUP
B IIBETOBOM raMMe, COCTOSANIEN JIUIIb
U3 KEJITOTO, ToJIy6oTo U Ceporo IiBe-
TOB (TaK e KaK U JIIOJH, I10 IPUINHE
aJIbTOHU3Ma He OTJIMYalolue Kpac-
HBIU [IBET OT 3€JICHOT0). YUeHbIe Hajle-
JINJIV TPBI3YHOB HOJHOIIBETHBIM 3pe-
HUEM, BBEJIS UM OJUH-eIUHCTBEHHBIMN
YeJIOBeYeCKUH reH. JIToqu 1 poaCTBEH-
HbIE UM IIPUMAaTHhI 061a1a10T JOIIOJTHU-
TeJIbHBIM CBETOYYBCTBUTEIbHBIM ITUT-
MEHTOM, IT03BOJIAIOIIINM BHJIETh Kpac-
HBIN 11BeT. (BooOIie, MIekonuTamInmue

C IIBETOBBIM 3peHHeM 00IafaioT Kak
MUHUMYM JABYyMA NUTMEHTaMU — JJI
rony6oro u 3ejeHoro nseTos.) Mccie-
nosatesu n3 KamnudopHuiickoro yHu-
BepcuteTa B CaHTa-Bapb6ape BBeiu
T€H 3TOr0 AONOJIHUTEIbHOIO MUTMEH-
Ta B X-XxpoMocoMy Mblnieii. HecMoTpsa
Ha TO YTO MOS3T I'PbI3yHOB U3HAYAJBHO
He IIPUCIIOCO0JIeH 151 BOCOPUATHUSA Ta-
KHUX CUTHAJIOB, OH CMOT IIEPECTPOUTHCS
B JIOCTAaTOYHON CTeNeHH, 4TOObI BOC-
0JIb30BAThCHA 3TUM «aIll' PEHIOM» U I10-
3BOJIUTh *KUBOTHBIM ITPABUJILHO Pa3JIU-
4aTh IIBETa Pa/Iy IOy YeHUSA B HAarpaay

CNEUMANHIHPOBAHHAA BbICTABHA
HAHO- TEXHONOIWA X MATEPHANOB

COEBOTO MOJIOKA. ,llaHHoe OTHKpPBITHE
IIOMOJKET OO'bACHUTH BO3HUKHOBEHUE
IIBETOBOT'O 3PpEHUSA y YEJIOBEKA.

Yapna Yo

SPECIALIZED EXHIBITION OI
NANOTECHNOLOGY AND MATERIALS

9-1 perabpa 2007 ropa

NTMEX - 2007

Mocksa, Hosbin Apbar, 36
ananue lNpasutenscisa Mockebl

TEMATHYECKHE PA3AENDI:

[POKIBOACTEO NOPOLIKOB;

MpOM3BOLCTEO NEHOK U HAHECEHIWE NOKDLITHR;
[pou3BOACTED 0GLEMHBIX HAHOCTPYKTYPHBIX MaTepUarnos;
TEXHOMOrMM NPOM3BOACTBA MUKDOCXEM 1 11X KOMMOHEHTOB
Ha OCHOBE HaHOMATEpHanoB M HAHOTEXHOMOMWN;
anMGHEHHE Ha3HOMaTepnanoe n HAHOTEeXHONOr11 B
KOHTPOIBHO-M3MEPHTENLHON M NCTBITATENBHON
annaparype ¥ TexHWKe

MukpopoBoToTexHHKa;

ATUMKM,

MKpOMEXAHWKE,
BonokoHHas onThKa,
MHTerpanbHasn onTuka;
llazepHan TexHnka;
MukpocTpyiiHas TexHuka;
MuKpOnoauUMOHEDL! U
MUKPOMaHMNYNATOPI,
OpyIve mUKpOMEXaHHeckve
KOMNOHEHTHI;

OneMEHTbI KOHCTPYKLIMK

MNonumepHsie MaTepyans;
DyHKUMOHANLHERA KEPAMNKE;
HaHOCTPYKTYPHBIE NNEHKU

OHWPERLHA BbICTABKM:

000 "KomnaHua MKM NPO®*
107140, r. Mockea, yn. B. KpacHocenkekas, g.2/1, cTp.1

Du3nKa M XMMMA NPOLIECCOB HaHOTEXHOMOTMH;
KomrnoHEHTb! HAHOTEeXHONOIWI;

Knaccudukalins no Tiny (MOPOLUKM, NIEHKM,
MOKPbITA, 0O BLEMHBIE HAHOCTPYKTYPHEIE MATERNANbI);
OcHoBHBlE E‘..I'I}I'}H85Hb1e xapairrenucmﬁu
HaHOMaTepUanos W WX NPeMMYLLEcTEa;

Ccbepb! HCNoNL3OBaHWA HAHOMAaTEpHanoe i1
HAHOTEXHOMOMMA

KoHcynbTauMoHHLIe YCIyTw;

Mepenaqa TeXHOMOrHA,

MHHOBaUMOHHOE NPUMEHEHWE HAHOTEXHOMOMWA;
CreuuanbHas ninTeparypa 8 obnactu
HaHOMaTepuanoe 1 HaHOTEXHOMOIMK

30paBooxpaHeHue;

MpaeonopApok 1 6e3onacHoCTs;
CrponTensCcTBo W CTPOMTENLHAA
WHAYCTPHS,
TonnneHo-3HEPIrETUHECKOE X03ANCTBO;
OxpaHa okpyKaloLew cpenk,
Tpaxcnopr;

HunwwHoe X03RCTED

Ten./thake: (495) 502-19-38, 775-17-20, 502-19-37
E-mail: mkmprof@mail.ru  www.mkmexpo.ru
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Yun Yontep

pEonachocTe JIUYHOGIL

Cneumanuct no nHgopmatuke JlataHmsa CynHu
MOMOraeT noaam obecneynsaTtb 3aLMTy UX AaHHbIX
C NMOMOLLbIO NPOrpamMm U «yMHbIX» anropuTMOB

JIATAHUA CYUHWN: HACTHAA CPEPA HE MEPTBA.

B CyuHu pykoBoauT JlabopaTtopuen 3awmTbl AaHHbIX B YHUBeEpcutete
KapHern-MennoHa, 3aHumawlwenca pa3paboTKou nporpamMmm 3aluThbl
YacTHOW nHdopmaunm
B Viccneposartenb paTtyeT 3aTo, YTOObl HOBbIE TEXHOMOMMN NpefycMaTpusanm
3alunTy YacTHOM cepsbl

Jlatranusa Cyunu (Latanya Sweeney)
IIpUBJIEKaeT K ce6e MHOrO BHUMAHUA.
Bo3MoxKHO, U3-3a ee CKIIOHHOCTH K Tali-
HaM U XUTPOYMHOH MaTeMaTHKe, a BO3-
MOXKHO, M3-3a YEPHOTr'0 KOXKaHOT'0 KOC-
TIOMa, B KOTOPOM OHA €3JUT Ha CBOEM
MoToIUKIe «XOHJa» II0 THXOMY KaM-

nycy YHusepcuteTa KapHeru-MeJuio-
Ha, I'7le OHa pykoBoAuUT JlabopaTopueit
3aIUTHEI JaHHBIX. Kak 6b1 TO HU OBLIIO,
CyrHH moJiaraeT: yBJIEYEHHE 3allu-
TOUW YacTHOU cdepsl Jiofell o6 bACHS-
€TCcs TEM, YTO €€ BCerjga MHTepecoBal
BOIIPOC: MOYKHO JI COXPAHUTb CBOOOAY

1 6e30I1aCHOCTh B COBPEMEHHOM MUpE,
HOMENIaHHOM Ha CEKPETHOCTH U Ha-
OUYKaHHOM 6a3aMu JaHHBIX, TJie JTN4-
HOCTB HE MOMKET YyBCTBOBATh cebs 3a-
IUIIEHHON ?

HecmoTpsa Ha To uTo ¢ 2002 r. ypo-
BE€Hb XUIEHUMN 4YacTHOU uHoOpMa-
MU IIOCTEIIEHHO CHUKAETCH, HeJaB-
Hee HCCJIeJo0BaHUE II0Ka3ajo, YTO
B 2006 r. oT TO¥ MJAM UHOU (HOPMBI
HE3aKOHHOI'O €€ HCIO0Jb30BaHUA II0-
ctpazano 8,4 MJIH B3POCJIBIX aMepU-
kaHIeB. CTpeMUTeJbHOE pa3BUTHE
TEXHOJIOTHUH yBEJINYNBAET yrPo3y He-
3aKOHHOI'O HCHOJb30BAHUA KOHOU-
NeHITnaIbHOW MHPOpMAIlUU, U HEU3-
BECTHO, KAKMMU OyyT HOBBIE (POPMBI
BTOPIKEHHUHA.

IMocinennue mrectb jgeT CyuHHU U ee
rpymnma BeIyT 60pb0y ¢ XUIIeHUueM AaH-
HBIX 0 JITYHOCTH, 3aHUMAIOTCA ITpobsieMa-
MU 3aIUTHI MEUITMHCKON MHpOpMAaIIT
U OBICTPOr'0 PacIpoCTPaHEHUS BUJIEO-
HabmoneHud. [lpyrue akajgeMuyecKue
s1abopaTopyUH pelIaloT JaHHbIE BOIIPO-
CBI HA TEOPETUYECKOM ypoBHe. CynHU
TOBOPUT, YTO ee rpyImma paboTaeT Kak
IeTEeKTUBHOE areHTCTBO CO IIITATOM
IpOrpaMMUCTOB, KOTOpPbIe pa3feasaioT
CHCTEeMBbI Ha TEXHUYECKHE COCTaBIIAI0-
IIHe U 3aTeM IIpeJiaraloT OCTPOyMHBIE
M IPaKTUYHBIE PEIIeHUS.

Tak, cozpanHada rpynnod CynHu npo-
rpamma Identity Angel cobupaeT no Vu-
TEPHETY TBHICAYM JIMYHBIX JI0ChE, CBA-
3bpIBad MMEHAa U3 OJHOUN 6a3bl JaHHBIX
C ajpecaMy, CBEJEHUAMHU O BO3paCTe
¥ HOMEPaMH JIeJI B CHCTEMe COITUaIbHON
3aIUTHI, pa36poOCaHHBIMU 110 APYTUM
6a3aM JaHHBIX. ITUX YeThIPEX dJIEMEH-
TOB MH(OPMAIUU JOCTATOYHO JIIO60MY
YeJIOBEKY /IJI TOT0, YTOOBI OTKPBITH CYET
¥ IIOJIYYUTH KPEJUTHY IO KapTOYKY.

Jpyrad nporpamMma Io3BOJIAET JINY-
HOCTH OCTaBaTbCid aHOHUMHOU. Ilep-
BOHAYaJIbHO OHa ObLIa pa3paboTaHa
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no 3aka3dy MuHHCTepPCTBA OOGOPOHBI
CIIIA 1iocyie TEpPOPUCTHUYECKOTO aKTa
11 cenTsabpsa 2001 r. 719 TOMOIIHA B poO-
3BbICKE MOTEHI[MAJbHBIX TEPPOPHUCTOB
OpU COXPAaHEHUH 3aIlUTHl YaCTHOU
cdepbl 3aKOHOIIOCIYITHBIX T'paMkIaaH.
[Iporpamma He IIO3BOJIAET BUIEOKaMe-
paM cieeHUs BBIABIATH JUYHOCTHU
3aUKCUPOBAHHBIX JIOAEH, IIOKa Biac-
TH HE IOKQKYT TAKOH HEOOXOTMMOCTH.
B oTiin4yme oT ApPYyTrUX IIPpOrpaMm, OHa
He YKPYIIHSAET IINKCeJIU U He 3aKphIBaeT
YepThl JINIA, a GOPMUPYET HOBOE U3006-
pakeHue c ucnoJIb3oBaHueM (oTorpa-
¢uit fpyrux uir u3 6a3bl JTaHHBIX, I103-
TOMY HU Y€JIOBEK, HU MaIllHa HEe MOTy T
OITO3HATBH YeJIOBEKa Ha IIOpTpeTe.

Upesa «yMHBIX» aJTOPUTMOB, JI€kKa-
IUX B OCHOBE pas3paboTok jaboparo-
puu CynHU, BO3HUKJIA Y HEE B JIETCTBE.
Yepes 10 et ee MaTeMaTUYeCKHUE CIIO-
COOHOCTU U IOHOIIECKOE€ YBJIEYEHHE
HWICKyCCTBEHHBIM HHTEJJIEKTOM ITOMOIJIN
el moctynuThk B MaccadyyceTCKHH Tex-
HoJormvyecknut mHCTUTYT (MTU). Ho fe-
TCKUM MedTaM 06 «yMHOI» MaIITIHEe TOT-
J1a He CYK/IeHO ObLJIO BOIIJIOTUTHCHA B pe-
aJIbHOM Ku3HU. [TosryyuB o6pa3oBaHmue
B JKEHCKOU mkoJyie B HoBoil AHriuwy,
OHa nonaJia B cpeny MTH, roe noMuHU-
poBauIx rpyObIe MOPAAKU MYKCKOTO CO-
ob6mecTBa. B utore CyuHu ocTaBHJa
WHCTUTYT U co3Jajila COGCTBEHHBIN
KOHCYJIbTAIIMOHHBIN OU3HeC.

Yepes 10 seT paboThl OHA BEpHYJIaCh
B KOJLJIE/I?K U IIOJIy4YMJIa CTelleHb 6aKa-
JaBpa B 'apBapACKOM YyHUBEpPCHUTE-
Te. 3aTeM el, IlepBoi u3 appoamMepu-
KAHOK, ITPUCBOMJIU CTelleHb MarucTpa
U IOKTOPa KOMITbIOTEPHBIX HayK B MTH.

lIMeHHO IO Bo3BpallleHMu B Mac-
CauyyCeTCKUN TEeXHOJIOTUYEeCKUN WH-
ctutyT CymHHU BIlepBble o0paTuiach
K TeMe JyacTHOU cdepbl U 6e301macHocC-
Tu. OHa 11oJIyyujia cTuneHauo B Hanu-
OHAJBHOM MEIUIIMHCKON GUOIHUOTEKE
U B3dAJIACh IIOMOYb HECKOJIBbKHM G6ocC-
TOHCKUM GOJIbHUIIAM YJIyYIIIUTh 3aII[U-
Ty UCTOPHUH Oojie3Hel. A TOTPeOGHOCTh
B 9TOM BO3HUKJIA B CBA3U C GYpPHBIM
pasBuTtueM lHTepHeTa B CepeguHE
1990-x rr. Mcronb3ys CBOI OIBIT B 00-
JIACTH HCKYCCTBEHHOI'0O WHTEJJIEKTA,
CyuHu padpaboTasa mporpaMmy Scrub
System, IO3BOJIAIONIYI0 HAXOAUTH HC-
Topuu OoJIe3HeU, IMpeanucaHus Bpa-
4el U ciyskeOHbIe 3allMCKH, ITOChLIA-

Mporpamma Deidentifier cmewunBaeT gBa pearnbHbiX nuua (csieBa) B OTCHATOM MaTepuarne
BUAeoHabnioaeHMa B He NoAAatoLLyoCca ONO3HaHMI0 KoMno3uunio (crnpasa). PeanbHoe nuuyo
6yaeT NokasaHo TOMbKO B TOM Clly4ae, ecnun y BiacTten 6ygyT OCHOBaHMA Tpeb6oBaTth 3TO

eMble UMY ApyT Apyry. CTaHgapTHEBIE
IporpaMMBbl IIOMCKa U 3aMeHbI IIoOMOora-
1 06HapyRUTB oT 30 g0 60% JIUIHON
uAeHTUPUIUpPYoNed nuHopManuy,
nporpamMma e, co3naHHasa CyuHH,
YEeTKO OIlIpefieIIeT KOHKpPETHBIE CO-
CTaBJIAIOIINE UMEHU, aJ[peca NI HOMe-
pa tenedoHa, u uckarwdaeT 99—100%
PacKpbBIBAIOIIMX JaHHBIX. Scrub System
MIOJIy YMJIa XOPOIIIHE OT3BbIBBI OT MeU-
IIUHCKUX acconuanuii. «<Ee ucciaemosa-
HUSA OYEHb BAXKHBI, — CUUTAET IIOMOIII-
HUK JupeKkTopa HanuoHanabHONU Meau-
MUHCKOM 6ubnnorexku Bercu Xamdprc
(Betsy Humphreys). — Muorue srogu
HE OCO3HAIOT, KaK M3MEHUJIACh }KU3Hb
B anoxy MIHTepHeTa.

[JoHnMaHUe NPUIILIO K HeH, Koraa
OHa OJHAK/JbI IpoCMaTpUBaia UCTO-
pyIo 601€3HN OHOM MOJIOAOM KEHIIH-
HBI. «B Bo3pacTe AByX JIET 9Ta JIeBOYKa
Mo/BEPIjIach CEKCyaJIbHOMY HACUJIUIO,
B TPH I'ojla OHA IBIPHYJa CECTPY HOMK-
HHUIIaMH, Korja ey ObLJI0 YeThIpe roaa,
€e PoMTEe]IU pPa3BeJIMCh, a B IATh OHA
MOJOKIIa CBOM JIOM, — BCIIOMHHAaeT
CyuHu. — 3amura 4acTHOH cepbl —
9TO HE yJaJIeHue ABHBIX OIIO3HAaBa-
TeJIbHBIX IPU3HAKOB». Peub U/eT 0 Kpy-
nunax uHopMaluu, OCTaBJISEMBIX
B 3alMcAX, pa3bpoCcaHHBIX IO BCEMY
NHTepHETY, — B UCTOPUAX OO0JIE3HU,
3adBKaXxX O IPeJOCTAaBJIECHUU KPEAUTA,
pesioMe U Apyrux JokyMeHTax. Huuero,
KOHKPETHO OIPEJeISIONIero AeBYIIKY,
B UcTOpUU GOJIE3HHU He ObLIIO, HO KPO-
Xy nHGOpMay 6bLIIU YHUKAJIbHBIMY,
n CyuHU 6bliIa COBEPIIEHHO YBEPEHA,
YTO CMOXKET €€ UAeHTU(PUIINPOBATb —
KaK 1 JII000r0 Ipyroro 4eJI0BeKa.

Takue mnporpaMmbl, Kak Identity
Angel, tokasanu, uyro CynHu 6bl1a Ipa-
Ba. OHa IpoBoAWJIa MacCy BpPEeMEHH,
orpezesiasa IyTH HE3aKOHHOI'O BTOP-
JKEeHHUA B 4acTHYI0 chepy. MHOorma oHa

nonajiajia Ha CKBEPHBIX JIIOJEH, HHOTAa
HeT. OHa pacckasaJjia UCTOPHUIO 00 of-
HOM GaHKUpe, KOTOPBIU ObLI OCYKICH.
OH COIOCTaBJIAJN CBEICHUA U3 OTKPBHI-
TBIX OOJBHUYHBIX BBIIHUCHBIX JIUCTOB
CBOUX KJIMEHTOB, YTOOBI y3HATh, He 60-
JIEH JIX KTO-HUOYIb U3 HUX pakoM. OT
3a601eBIIINX OH TPe60oBaJI BO3BpAT Kpe-
nuTta. Bo BpeMsa paboTbel, CBA3aHHOU
C WCIIOJIb30BaHUEM JaHHBIX II0 IITATY
WmHoiic, CynHHU HaIljaa ciocob BbI-
ABJIEHUS JIIOZeH, cTpaJarmux 6oe3-
HbI0 [€eHTUHI'TOHA, AamKe ecau HHQPOp-
Manua o6 3ToMm Oblla yJajieHa M3 UX
KapTO4YKH. Bojie3Hb BHI3BIBAETCH IIOB-
TOPEHUSAMHU KOPOTKUX Lenovyek B JJTHK.
YeMm GosblIlle YHMCIJIO TOBTOPEHUM, TeM
paHpIIe nposaBiasgeTcA 3abosieBaHUE.
Jla6opaTopusa CyuHu o6 beIUHUIIA 3T
CBEJIEHUS C TaHHBIMU G0JIbHUYHBIX BBI-
NUCHBIX JIUCTOB, I'Zle YKa3aH BO3pacT
ImayenTa, 1 TouHo cBsasaaa 90% 60/1b-
HBIX 60JIe3HBIO [€HTUHI TOHA C 3aIIHCA-
mu ux JIHK B ¢paitne. 3moynorpebiaeHusa
MOTyT OBITH PEJKNUMH, HO 06a paccMOT-
PEHHBIX ClIy4asd II0Ka3bIBaIOT, KAKUMU
OIIaCHBIMHU Oyy T IIOCJIEICTBUSA UCIIOJIb-
30BaHUS OJTHOM 6a3bl JAHHBIX JJIS U3-
BJIeYEHUA NH(POPMalUU U3 APYTOH.
HMcTuHHOE pelleHue, KaK TOBOPUT
CyuHH, He B ee 1a60paTOPUU U HE B Ka-
KoM-nubo apyroi. PazpaboTuymku npo-
rpaMM 4 IT-crienuaiucThl JOJIKHEL 3a-
paHee, elle Ha CTaAUU pa3pabOTKU
BCTpaMWBaTh CPEJICTBA 3aIIUThI KOH()U-
JIeHIIUAJIbHOH MHGOPMAaIll! B HOBBIE
OpoAyKTHI. Eciiu faHHBINA IPOEKT GyAeT
OCYIIIECTBJIEH, TO «OGIIECTBO CMOKET
penaTh, Korga MOKHO BOCIIOJIb30BAaTh-
CcAd ®TUMH JaHHBIMU, a KOI/ia HEeT», —
otMeyaeT JlaraHuda. Eciau HeT, To BceM
HaM, BEPOATHO, IIPUJETCA CeJIaTh MO-
TOIUKJI, YTOOBI IIOJYYUTHb BO3MOK-
HOCTB CKPBITBCA OT APYTUX JIIOAEH, He-
3pMMO 32 HaMH HaO/Iofaomux. o
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AKTYANbHASR TEMA

4 oKTA6pPa 2007 roga
MCNOJSTHAETCH
NATbOECAT NeT

CO [OHSA 3arnycka
nepBoro
NCKYCCTBEHHOIO
CNyTHUKa 3emMnu,
O3HaMeHoBaBLLEero
Ha4ano KOCMUYeCcKoun
9pbl. Ha opbuty

Obl/10 BbIBEOEHO
nepBoOe PyKOTBOPHOE
TeNno — ManeHbKumn
antOMMHUEBBIN LLAPUK
OnameTpoMm BCero

58 cm 1 maccomn 83,6 Kr.
CnycTa noneeka
KOCMUYecKoe
NPOCTPaHCTBO
60pO3aUT YXKe
HECKOJSIbKO COTEH
annaparoB, CO3aHHbIX
4eJST0BEKOM

OCMUYECKHE TEXHOJIOTUHU CTa-
HOBATCS HEOThEeMJIeMOU dJac-
THIO NOBCEJHEBHOU JKU3HU, a
NIPOEKTHl OCBOEHUA APYTUX IJIAHET
npeBpamnialoTCad U3 MEYTHl B peallb-
HOCTb.

O ToM, KaK U3MEHUJIACh ¥KU3Hb JIIO-
el c MOoSABJIE€HUWEeM IIePBOrO KOCMU-
YEeCKOr'o anmnapara, U I10 KaKoMy IIyTUu
OOUIYyT KOCMHYECKUE HCCJIEIOBAHUS
B JaJibHEeUmIeM, paccyxaaet JIeoHupm
AnexceeBuu I'OpIIKOB, TVIABHBIU Ha-
VYHBIA COTPYAHUK pPaKeTHO-KOCMU-
YeCKOU KOpHopaIuu «JHepPrusy.

Kak oTpa3mijcsa 3amyCK CIyTHHKa
Ha MHPOBO33pE€HUM JIIOAEH, KaK I0-
BJIMAJ OH HAa Pa3BHTHE HAYKH, KYJIb-
TypbI, TEXHUYECKHMH Iporpecc?

BeiBeseHUEe Ha OpOUTY IIEPBOTrO
CIIyTHUKA — OodyepeHOU aTall pa3BU-
TUA PaKeTHOU TeXHUKU COBETCKOTO
Corsa. brarogapsa sToMy IpoM30III-
Jla PEeBOJIIOIIMA B CO3HAHUMU JIIOAEH.
3anycK CHYTHHKA pE€3KO paclIu-
pUJI rpaHUIBl MUpa. JpeBHAA MedTa
0 IIOCENIeHUU JAPYyTUX MUPOB obpe-
Jla peajbHbIE YepTHI, U JaKe MBICIb
0 IouCKe GpaTbeB II0 pa3dyMy Iiepe-
cTajla Ka3aThCA TaKOHM y:K (aHTaAC-
TUYECKOMU.

[Tociyie 3amycka NepBOro CIIyTHUKA
HUCII0JIb30BAHUE KOCMUYECKOI'O IIPO-
CTPaHCTBA B IIOBCEJJTHEBHOCTH CTAJIO
HOPMOM: CBA3b U TEJIEBHJIEHUE, KOH-
TPOJIb IOBEPXHOCTHU HAIlEH IIJIaHETHI
c op6UTHI, HAYYHBbIE HCCJIEJOBAHUA
BHe 3emuyiu. KocMHu4YecKkre TeXHOJIOT NN

epBbill CAYMHUK

CErogHdA — OJHAa M3 BaiKHBIX COCTaB-
JAIINX TEXHUYECKOrI'o IIoTEHIIHNAaJaa
Pa3BUTHIX CTPAaH. Ho rnmaBHOe cocToO-
HUT B TOM, 9TO OTKpPbLJIaChb HOBad 006-
JJaCTb A€ATEJIBHOCTHU 4Y€JIOBEKA, IIO-
ABUJICA €1I1€ OAUH BEKTOP pPa3BUTHUA
IMUBUJIN3AIUHA.

Hama cTpaHa cTajia pogoOHaYaJIb-
HHUIeH 0CBOEHHUA KOCMOCA: NMEePBbIii
COyTHHK, IIEPBBI KOCMOHAaBT, MEP-
Basg opOuTaJbHAsA CTAaHUMUA OBLIA
coBeTrckumu. Ho moTom Bce cTajo
HHaye: NePBbIii YeJJOBeK Ha JIlyHe —
rpaxkganul CIIIA, nmepBblii MHOrO-
Pa30BbIii KOpa6Jb TOKE OBLII aMepH-
xaHckuM. KaskeTcs, MbI 6€3HaE3KHO
OTCTAaJIM OT HAIIUX KOHKYPEHTOB?

He cosceMm Tak. Korpa Ham He yna-
JOCH OTHpaBI/ITb HepBI)IMI/I YeJIOBEKa
Ha JIlyny, To B 1969 . MBI B34JI1 KypC
Ha co3/laHue OpOUTAIbHBIX CTAHITHN
M CMOIJIU CO3/aTh €€ paHbIlle aMepU-
kaHIEeB. [lepeg HaMu cTosiIa 3ajma-
4Ja, mojpasyMeBalolias NpoBeaIecHUeE
I POKOM MPOrpaMMBbI UCCJIIEJOBAHUI
B Pa3HBIX 06J1aCTSAX HAYKU U TEXHU-
KU. M B 4aCTHOCTH, O HO U3 BayKHel-
IIUX HAMpaBJIEeHUU paboT — IOAro-
TOBKa K OYIYIIUM MEKIJIAHETHBIM
SKCIEeAUIUSIM. B pesyiabprare HAKOII-
JIEH OTPOMHBIN 9KCIIEPUMEHTATbHBII
MaTepuaj, KaKoro HeT HU B OJHOU
Jpyroii crpaHe mupa. Birarogaps pa-
6oTaM Ha OpOUTANBHBIX CTAHITUAX
Poccusa B TEXHUYECKOMN MOATOTOBKE
AKCIIEAUITNY Ha Mapc BO MHOTOM OTIe-
pesKaeT Ipyrue CTpaHbl. >
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JIEOHUA ANEKCEEBUY IOPLLUKOB

B MaBHbI Hay4HbIN coTpyaHUK PKK «3QHeprusi», LOKTOP TEXHUYECKNX
HaykK, npodeccop, naypeat [ocyqapCTBEHHON NPEMUN, LENCTBUTENb-
HbI YNeH akageMum KOCMOHaBTUKKM, OOUH U3 pyKoBoguTenen pabot
no MapcuaHckon nporpamme B PKK «OHeprus».

M [pyvHMMan HeNOCPEACTBEHHOE yYacTue B MPOEKTMPOBAHUM U pas-
paboTke kopabnen «Cot3», ctaHumn «CantoT», «Mup» n pocCUNCKOro
cermeHTa MexgyHapogHoOM KOCMUYECKOW CTaHL UK.

B B 1994—1997 rr. J1.A. TopLUKOB 6b111 3aMeCTUTENEM QUPEKTOpPA NPO-
rpamMmmbl MexayHapogHOM KOCMWYECKOW CTaHUMM C POCCUNCKOM CTO-
POHbI.

HccrnenoBaHme oKpecTHOCTeH cob-
CTBEHHOrO ioMa» oT MUpoOBOro okea-
Ha JJ0 KOCMHUYEeCKOI'o IPOCTPaHCTBA —
OJUH M3 3JIEMEHTOB pa3BI/ITI/IH IOUBU-
ausanuu. Ho aTo — He eguHCTBEHHASA
3ajjadya KOCMOHaBTUKH, CYIECTBYIOT
BIIOJIHE IIparmMatudeckue neau. Koc-
MOHAaBTHKA MO3BOJIAET PEIIUTh MHO-
rue rio6anabHbIe TPO6IeMBbl, CTOSIIINE
nepe/ 4eJIOBEYEeCTBOM.

BoT onyH u3 npumepoB. Kak usBecTt-
HO, 9KOJIOTUYECKUH pecypc 3eMJIu orpa-
HUYEH: yBeJIMYEeHUE IIPUTOKA JIaKe ca-
MOM YHUCTOM SHEPIUHU B 9KOJIOTUYECKY IO
cucTemMy 3eMJIU HEe MOKeT ObITh 6eCKo-
HedHbIM. C IpyTOH CTOPOHBI, U OCTAHO-
BUTH BO3paCTaIOIHUe «ANIeTUThD 3eM-
JISIH BPSAJ U Bo3MOoxkHO. Eciii He mipu-
HATH COOTBETCTBYIOINUX MEpP, TO MBI
MOXKEM IPUUTU K «TOYKEe HeBO3BpaTa,
KOT/]a YeJIOBEUYEeCTBO HCYepPIIaeT dKOJIO-
TUYeCKHe BO3MOMKHOCTH 3€MJIH, U CUTY-
arusa MOKeT OKa3aThCA HEOOPATUMOM.

IToaTOMY paHO WU ITIO3THO ITPUAELT-
cA HaAYaTh OPOIECC yAaJeHUus C II0-
BEPXHOCTH 3€MJIU ITPOU3BOJACTB CO
3HAYUTEJIbHBIM NOTpebIeHNeM dHep-
TUHW U 9KOJIOTHYECKU BPEJIHBIMHU OT-
xogaMu. A 3HAYUT, HeN36€KHO CTPO-
UTEJIbCTBO COOPYKEHHUH B KOCMOCE
U opraHM3anusa MIPOU3BOACTB BHE
3emun. [ToneTel op6UTATBHBIX CTAH-
UM, co3JaHUe KOCMHYECKUX OyK-
CUpPOB, pa3BepThIBaHHE OGOJIBIINX
TpaHCPOPMUPYEMBIX KOHCTPYKIIUH,
oTpaboTKa CHUCTEM [JId IIPOKUBAHUA
YyeJIOBEKA B KOCMOCE, OCBOEHUE IJIa-
HeT COJIHEYHOM CHUCTEMBbI — BaiKHBIE
IIarv Ha 3TOM IIyTU. M, eciii roBOpUTH
O IIEpPCIIEKTHUBAaX, TO 4YeJIOBEYECTBY
Cy:KJeHa IIOCTOAHHAaA 3SKCHAHCUA
C pacliIupeHueM Halllel «OMKyMeHbD.

BbI TOBOPUTE 0 MHPOBBIX IpoGJie-
Max. A Tak Ju Heob6xoaumo Poccum
TPaTUTHh GOJBIINE AEHBrH Ha KOC-
MOHABTHUKY? Beas cpeacrTBa orpa-
HHUYEHBbI.

IIpex e Bcero, Poccuss — He 6GegHaA
cTpaHa. Y rocyjapcTBa €CTh 3HAYHU-
TeJIbHBIE CPEJICTBA, KOTOPBIE TOIKHBI
6bITh NHBECTHPOBAHBI B 9KOHOMUKY,
B BOCCTAHOBJIEHUE ITPOMBIIIJIEHHOC-
TH, IPEK/JIe BCEro — B ITepeJOBbIe TeX-
HOJIOTUU, BOCTpeOOBaHHBIE HA MUPO-
BOM pbIHKe. KOCMOHaBTHUKA OTHOCUT-
CcsI UMEHHO K TaKUM.
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PrAHTA. ®.24 OM.1 .59 J1.11. Nepebiin UC3. O6wwmii BUA (BBEPXY)

PFAHT/. ®. 211 OM. 7 [1.548. C60opka UC3-1(sHuay)

AKTYANbHASR TEMA

BoccTraHOB/IEHHE ITPOMBIIIJIEHHOC-
TH HEOOXOAUMO U B COIITUAJIBHOM OTHO-
meHuu. KojimyecTBo NpeAIIpuaTHd U3
Pa3HBbIX PETUOHOB U T'OPOJOB CTPAHBFI,
y4dJacTBOBAaBIINX, HAIIPUMEP, B CTPO-
UTEeIbCTBE OpPOHTANBHBIX CTAHIIUHN
«CanoT», <MUp», POCCUUCKOT0 CETMEH-
Ta MemAyHapogHONH KOCMMYECKOU
CTaHIIUU, COCTABJIAIO HE OJHY COTHIO.
Jl1 co3TaHU A KOCMHUYECKOU TEXHUKU
HYKHBI HE TOJIBKO «KOCMUYECKHE» IIPO-
M3BOJICTBA, HO pa3JIMYHbIE IIPUOGOPHI
M arperaTsl, MaTepuaJbl, IIPEAIOaa-
raplnurue IoABJJIEHHE HOBBIX paﬁoqnx
MECT I CIeIUAJINCTOB, paboTaIoNIux
B o06JacTU mepefoBBIX TEXHOJIOTUH,
4T0 0COGE€HHO BakHO JJ1d Poccuu, rae
eIlle OYeHb CHJIbHA «yTeYKa MO3TOB».
MouJtoible yUYeHbIe HOKUIAIOT POJUHY
He II0OTOMY, YTO 3a pPy6erKoM OHU IOJIy-
YaroT 6O0JblIle JeHer, a IPEeXkK/Ie BCEro
HOTOMY, YTO B HaIlle¥ CTpaHe HeT IIpPo-
rpaMM, B KOTOPBIX OHHU HalljIu ObI cebe
npuMeHeHHne. Poccuu Kak BO3AyX HY K-
HBl KPyHHBbIE HAy4YHBbIE IPOrPaMMBI.
B wacTHOCTH, B IIPOEKTE HojeTa 4Ye-
JIoBeKa Ha Mapc 6yAyT BocTpe6oBaHbBI
y4eHBbIE CAMBIX PAa3JINYHBIX CIIEIIHATb-

HOCTeI: 6MOJIOTH, MEIUKH, MaTepUaJo-
Be/bl, PU3UKU, IIPOrPAMMUCTBI, XMMU-
KW 1 MHOTHE JpyTHE.

Mo:KHO mO-pasHOMY OTHOCHUTLCS
K TaKOMy IOHATHUIO, KaK IPECTUK
crpanbl. Ho aBTopureT rocygapcrsa —
IIOHATHME B TOM YHMCJIE 1 SKOHOMMHYEC-
CKoe. BCrloMHUM, KaK BBIPOC aBTOPUTET
CIIIA mriocye IporpaMMBel «ATIOJITIOHY.

TeM He Me€Hee PAXOBOro 4eJIOBe-
Ka HHTEPECYET IIPEKE BCEro cob-
cTBeHHOe GJsiarococrosanue. Iloaaep-
JKUT JIX HaceJIeHUe HallleHd CTPaHbI
Pa3BUTHE KOCMOHAaBTHUKHU?

Bce 3aBUCHUT OT TOro, KOro Ha3bIBaTh
«pAmOBBIMU». ECTh JTI0IM, KOTOPBIM
BasKHO TOJBKO COOCTBEHHOE 6JIarormo-
Jy4due 1 6e3pas3nyHa cyAbba ux geTen
¥ BHYKOB. TaKye MOTYT 1 He IO e PIKU-
BaTh pa3BUTHUE KOCMUYECKUX TEXHOJIO-
ruii. MHe IPUXOAUIIOCH CTAJIKUBATHCS
C T€M, YTO HEKOTOpPbIE ITPEACTABIAIOT
cebe «pATOBOro dUeJoBeKa» Kak abc-
TPAKTHOE CyI[eCTBO C CUCTEMOUN MOTH-
Balyi, 6JIU3KOM K HaceKoMbIM. Ho mo-
JIUTHUKA FOCYy/IapCTBa HE MOMKET OpHUEH-
THUPOBATHCA HA TAKOH! ITOAXOL.

KcTaTu, B 3TOM IJ1aHEe ITIOKa3aTelbHa
9MOIIMOHA/IbHAA PeaKUuA MHJIJIUOHOB
«PAIOBBIX JIIOJEN» B MUpPE Ha 3aIlycCK
nepBoro cIyTHHUKa, nojeT larapuna,
BBICAJIKy aMepUKaHIeB Ha JIyHy. YBe-
PeH, 4TOo GOJIBIIMHCTBO HACEJIEHU Ha-
ey CTPaHBbl, Ja ¥ BCET0 MUpa MoAJep-
JKUBAIOT Pa3BUTHUE KOCMOHABTUKH. M

Beceposana Onbra 3akyTHAA

Ileuamaemcst ¢ cokpauweHuamu. Ilon-
Hblil mekecm cmamsu 6ydem onybauKosaH
8 KHuee «[lepsasi kocmuueckasy (MHcmu-
mym kocmuueckux uccnedosaruii PAH).

Hnmrocmpauuu npedocmasnieHst Poc-
cutickum eocyoapcmseHHbLM dpXUBoM Ha-
YuHO-mexHuueckotl dokymeHmayuu.
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bHONOTHA

Cny4anHoe nosiBfieHne B npupoge CTosb
KPYynMHOW CaMOBOCMNPON3BOAALLENCA MOSEKYbI,
kak PHK, KpanHe manoBeposATHO. [opa3no
6osibLUe LLAaHCOB Ha yCnex B POsn «3avymHaTenen
XXN3HW» Y SHEPro3aBUCUMBbIX CETEN XUMMNYECKMNX
peakuuin Mexay ManbiMu MOJIeKynamm

bpIJaoIIecsd OTKPBITUS POXK-

JaoT OOoJbIINE OMKHUIAAHUA.

PaccrkasbiBamorT,
e Toro Kak J[[:KeiMcoM YOTCOHOM
u ®pencucom Kpukowm 6b11a paciiud-
poBaHa ctpykrypa JHK, Kpuk «Bie-
Ten B a6 “VIrin” m BO BCeycCJIbIIIaHUE
06 BbABUJ, YTO TAWHA KU3HU PACKPBI-
Ta»r. [JedcTBuTenpHo, Mmonenb JHK
Yorcona-Kpuka (aBoiiHad cnmpaJb)
6blyIa TaK 3J€raHTHa MW IIPOCTa, YTO

qTo IIocC-

CTOJIb TPOMKOE 3afdBJIEHHE HE Kasa-
JIOCH GOJIBITIUM ITpEeyBeJINYEeHUEM. YUe-
HBbI€ BBIACHUJIM, YTO BCA HACJIEACTBEH-
Had nHOpPMAaIUs JKUBOTO OpraHU3Ma
3amrcaHa B 3aKOJAWPOBAHHOM BHJE
B MoJsiekyJie JIHK ¢ momomipio yeThIipex

«0yKB» — a30THUCTBIX OCHOBAHUU, UT-
paromux Ty K€ Pojb, YTO U OYKBHI aJI-
daBura.

Xpaannuie nHpopmanmu — JHK —
npeacTaBiadgeT coboil JBOMHYIO MOJIH-
MEPHYIO MOJIEKYJIY, LIEIIOYKU KOTOPOM
COeUHAIOTCA APYT C APYIOM B COOT-
BETCTBHUU CO CTPOrMMMU IIpaBUJIaMU.
Takasa cTpyKTypa II03BOJIAET OTBETUTDH
Ha BOIIPOC O CITIoco6e BOCITPOU3BEACHUA
JHK: BUTKM IBOMHOM ClIMpaJIU JIOKAJIb-
HO pacKpy4YHBalOTCsA, PacXoAAaTcs Ha
KaKoe-TO BpeMdA U Ha KamKJA0U U3 HUX,
KaK Ha MaTpPUIE, 13 MOHOMEPHBIX «JIe-
Tajgen (HyKJIEOTHUI0B) CHUHTE3UpPyeTCs
BTOpasd 1eno4yka. Ctapble U HOBBIE 3Be-
HbA IIOIIAPHO CKPYYUBAIOTCHA B JBOU-
HYIO CIIMPaJib, B Pe3yJIbTaTe U3 OJHOU
mouekynabsl JJHK o6pasyroTcs aBe.

OTKpBITHE YoTCcOHA-KpuKa NOBIEK-
JI0 3a co0o¥i JIaBUHY HCCJIEJJOBAHUU,
Kacaomuxca QYHKIUOHUPOBAHUA
JKUBOM KJIETKH, YTO B CBOIO OYepeab
HWHUIIUUPOBAJIO OGypHBIE IHCKYCCHU
O IPOUCXOMKJIEHHUH KU3HU. Jlaypear
Ho6eneBckoit mpeMuu reHetuk I.J[x.
Mesnep mucaj, YTO TE€HETHYECKUU

MaTepuaJl IpeAcTaBgeT co00M «KU-
BO€ BEIIECTBO, JOIIEIIIETO J0 HAIINX
JHeU npeacTaBUTeIA ApeBHEN 3eMHOM
JKU3HW, KoTopoe Kaps CaraH HasBam
«TOJIBIM I'€HOM», CBOOO/IHO I1JIaBaIOIIM
B pa36aBJIEHHOM pacTBOpE OpraHuyve-
CKUX COeTMHEHU . (B 1aHHOM KOHTEK-
CTe CJIOBO «OPraHUYECKHE» OTHOCUTCHA
KO BCEM YTJIEPO/ICO/IEPIKAIIIIM MOJIEKY-
JlaM, KaK CBA3aHHBIM C JKUBBIMU CHC-
TeMaMH, TaK U He UMEINUM K HUM
oTHomeHus:A.) OIpeesleHUuN KU3HU
CYIIIECTBYET OTPOMHOE MHOKECTBO, HO
3aMedyaHue MeJinepa Jydlne Jpyrux
cormacyeTcs ¢ TeM, KOTopoe 6bII0 JaHO
NASA: «Ku3Hb — 2T0 CaMONOAAEPKU-
BaoIaAcad XUMHUYECKasd CUCTeMA, II0/I-
BepiKeHHasdA JapBUHOBCKOMY OTGOPY».
AHTIUUCKUN GHUOJIOT, aBTOP MHUPO-
Boro 6ecTceiepa «TOUCTUYHBIHN I'eH»
Puuapp [JokrH3 Tak IpeacTaBIIA cebe
BO3HUKHOBEHHE KU3HU: «OgHAMKIBI
B pe3yJIbTaTe CJIy4YanHOro CTe4YeHUdA
obcToATENBCTB OOpa3oBajach 3ame-
yaTeJbHasd MOJIEKyJa — Ha30BEM €€
Pennukatopom. OHa He o6a3aTeib-
HO ObLIa caMo¥ GOJBIION MJIU caMOU
CJIO¥KHOM M3 BCEX CYIIECTBOBAaBIINX
TOTJIa MOJIEKYJ, HO OHa ob6Jiajiaia He-
O0OBIKHOBEHHBIM CBONWCTBOM — CIIO-
COOHOCTBIO CO3JlaBaTh KOIIMU caMOU
cebsa». 30 et Hasaj, korjga JIOKUH3
nucaJs IIpuBeJeHHbIe CTPOKH, Hanubo-
Jiee BEPOATHBIM KaHAUAATOM Ha POJb
IEePBOrO HOCUTEJIA I'eHEeTUIECKON UH-
dopmanuu 66112 mosekyaa JHK. 3a-
TeM y4eHbI€ IIPEeIIOJIOKUIN, YTO ObLIU
U apyrue, 6ojiee paHHUE PEILJINKATO-
ppl. OITHAKO A U MOU €IUHOMBIIIJICH-
HHUKHU CYUTAEM, YTO «pEeIJIMKaTOpHAad
MOJIEJIb ITPOUCXOMKJECHUA KU3HU BOOO-
e HeKOppeKTHa. MBI IIpUJepKUBa-
eMcd Apyroll TOYKU 3pEeHUA, KoTopas
KakeTcd HaM OoJiee MpaBIonog06HOM!.

Mup PHK
ComHeHUuda B nneppuyHocTu [JTHK rak
€IUHUIBI }KU3HU He 3acTaBUIU cebd
JKAaTh. PeniMKamusa 3TOM OGHMOJIOIrU-
YEeCKOM MOJIEKYJIBl HE MOKET IIPOUC-
XoAuTh 6e3 ydyacTus 6ejIKOB — dJle-
HOB ceMelcTBa KPYIHBIX MOJIEKYII,
IO CBOUMM XHMHYECKHUM CBOMCTBaAM
coBceM He noxoxux Ha JHK. 1 JITHK,
u 6eKkM 06pa3yroTCA Iy TEM IIOCJIE/0-
BaTEJbHOTO COeJUHEHUA APYT C APY-
TOM MOHOMEPHBIX €JUHUIl B JJIUH-
HBI€ IIEIIOYKH, HO IIepBas U3 MOJIEKYJI
CTPOUTCH U3 HYKJIEOTHUJ OB, BTOpasd —
M3 aMUHOKHUCJIOT. BeJIKU BBIITOJTHAIOT
B KJIETKE caMble pa3Hble QYHKIIHU.
Tak, HauboJyiee U3BeCTHAA UX HOJ-
rpynna, GpepMeHTHI, yCKOPAKT OHo-
XUMHYECKHE IIPOIleCChbl, KOTOPHIE 6e3
HUX IIPOTEeKaju OBl CIUIIKOM MeJ-
JIEHHO, 4TOGbI o6ecIiedynBaTh KU3HE-
JleATeIbHOCTh KJIETKU. Bce naHHBIE
O CUHTE3€ COBPEMEHHBIX OEJIKOB 3a-
nucaHsl B JIHK.

3aech BIIOPY BCIIOMHUTBH HECKOH-
YaeMbIH CIIOP O TOM, YTO IOSABUJIOCH
paHbIIe — KypuIla uiau aino. 1raxk,
JHK — «mepskaTenb» WHCTPYKIHUU
0 METOJle CUHTE3UPOBAaHUA OEJIKOB,
KOTOpBIE, OJHAKO, HEJIb35 BBIIIOJHUTD
0e3 IoMOIIY TeX ke 6earoB. Kakas ke
13 MOJIEKYJI «IJIaBHee» — GeJIoK (KypH-
na) unu [JHK (aiio)?

Hapesxia Ha 1IojyyeHue OTBETa 3a-
6pes3:kuia, KOrja BHUMaHUE YUYEHBIX
IpUBJIEKJIA eIlle OHa MOJIeKyJa, IIpe-
TEHAYIOIas Ha [NIABEHCTBO, 2 UMEHHO —
PHK. Mouaerkynsl PHK, kak u JHK,
cobupaloTcsa U3 HyKJIeOTHU0B, HO BbI-
HOJIHAIOT B KJIETKE pas3HooOpas3HbIe
$YyHKIIUM, HAaIIpUMep IIepeHOoCAT UH-
dopmanuo ot JHK k pubocomam —
CTPYKTypaM, CUHTE3UpPYIOIUM GeJl-
KU (pu6OCOMBI, B CBOIO OU€pPE/b, TOMKE
cozep:xat oco6sie PHK). B 3aBucumoc-
TH OT «IIOpy4YeHHoi» posu, PHK npu-
HUMAIOT U pa3HyI0 KOHPUTrypamnuio —
OT JTMHEWHOU Ilenu (Kak MHorue 6en-
KH) 0 ABOoMHOM cnupanu (kak JHK).

B mauaisie 1980-x rr. ObIJIA OTKPBHI-
Thl TaK HasbIBaeMble PUOO3UMBI —
PHK, o6inaparmiue ¢depMeHTaTUB-
HBIMH cBoiicTBamu. Kasanock, au-
JeMMa «Kypulla WJIHN AUI0» pelleHa:
JKU3Hb HaJaJllach C IOABJIEHUA Nep-
BolU camoBocnpou3sBoasmmetica PHK.
B 1986 r. HOGeseBCKUM jaypeaT p
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Yonrep I'mnbGepT mucasn B KypHaje
Nature: dlepBo¥l CTyIIEHbKOH B 9BO-
JIOOUN GMOJIOTUYECKOrO0 MHpa, Be-
POATHO, CTAJI0O HNOABJIEHNE MOJIEKYJI
PHEK, koTOpbI€ KaTaJINU3UPOBAJIU IIPO-
ecchel, HeobxoauMBble A cO60PKU UX
caMHUX B HYKJEOTHUJIHOM OyJIbOHE».
I[Tony4gajoch, 4TO IepBas caMope-
MU PYIoIasacsa MoJieKyJja, o6paso-
BaBIIasfACA U3 NPeaOdHUOJOrUYeCcCKOTo
BEIIeCcTBa, BBINIOJHANA Te QYHKIUY,
KOTOpBIE TellePb pacHpeeIeHbl MEH-
ny PHK, THK u 6enkamMu.

B monbsy cymectBoBaHua PHH-
MHUpa, IPealIecTBOBABIIEr0 HbIHEMI-
Hemy c ero JJHK u 6eskamMu, roso-
PUT, B 4aCTHOCTH, TOT (PAKT, UYTO BO
MHOTUX (pepMEHTATUBHBIX PEAKIIUAX
Yy4acTBYIOT MaJIble MOJIEKYJbl — TaK
Ha3blBaeMble KO(aKTOPbI, KOTOPHIE
cogep:xkat PHK-HyknaeoTuael c He-
YCTaHOBJIEHHBIMU ITOKA PYHKITUAMU.
Takue cTPYKTYpBI HOJYy4YUIN Ha3Ba-
HUE «MOJIEKYJIAPHBIX HCKOIIA€MBbIX» —
peaukToB BpeMeH rocunoactsa PHK.

Bnpouewm, noJaydeHHBIE IO CHUX IIOP
JaHHBIE CBHJETEJBCTBYIOT JHIIb
o ToM, uytro PHK BO3HUKJIa paHbIe,
gyeM JJHK u 6enxku. MBI o-npeRHEMY
HUYEro He 3HAE€M O 3aPOKJCHUU HU3-
HHU — IIpoIjecce, KOTOPBIA MOT BKJIIO-
gaTh CTaJWM, TA€ TJIaBEHCTBOBA-
U elle KaKWe-TO €JUHUIBI KU3HU.
K cosxanenuro, cerogada tepMuH «PHE-
MuUp» mnpuobpen ABOAKUN CMBICII.
I[TosToMy A IpeANIOYNUTAIO BbIpaKe-
HUue «BHavaje 6b11a PHK» (RNA-first),
aKIeHTUPYs BHUMaHHE Ha €€ poJU
B 3apOKAEHUU JKU3HU.

MNMycTasa kacTpronsa
F'unoresa nepsuuyHocTu PHK Tpeby-
€T OTBETa Ha Ype3BbIYANHO TPYAHBIN

BOIIPOC: KaK UMEHHO BO3HUKJIA IIeP-
Basd CaMOpPENJMIHUPYIIOASACA MoJe-
Kyja? CTOUT HaM NONBITAThCA NPeJ-
CTaBUTH ITOJOOGHBIN HpoIlece, Kak Ha-
pucoBaHHasa ['mnbepToM KapTUHA
o6pasoaHuda PHK B HyKJI€eoTHAHOM
OyJbOHE» IpeBpalllaeTCsA B CIJIOIIHOE
6ejloe IATHO.

CrpourtenbHble 610ku PHHK, HyEK-
JIEOTUABI — CJIOMKHBIE OPTraHUYECKHUE
MOJIEKYJIbI, COCTOSAIINE U3 CAaXapHOTO
octaTka, pocdaTHOM IPyIIIbI U OJHO-
T'0 U3 YETBIPEX a30TUCTBIX OCHOBAHUH.
Kamapii PHK-HYKJI€OTHUI COOEPKUT
10 10 aToMoB yriaepoja, MHOMKECTBO

IPEAIIOI0KUTEIBbHO IPUCYTCTBOBAB-
VX B IepBUYHOMN aTMocdepe 3eMiu,
OHU 3aMETHJIU, YTO HapAAy C APyTHU-
MM COeJUHEHUAMU U3 HUX 00pas3yIoT-
¢ aMHUHOKMCJIOTBI — TaKHe e OblIn
oGHapyIKEeHBI B X0Jie n3ydyeHusa Mep-
YHCOHCKOIO METEOpHUTA, YIaBIIETo
Ha TEPPUTOPHUIO ABCTpaauu B 1969 .
I[Togo6HBIE pe3yabTaThbl MO3BOJIUJIU
HEKOTOPBbIM HCCJIeJ0BaTEeNIAM IIpEeJ-
HOJIOKUTH, YTO BCE «CTPOUTEIbHBIE
KUPHOUYUKU KU3HW» MOMKHO 0e3 Tpy-
Jla TIOJIyYUTh B XOJ€ 9KCIIEPUMEHTOB
WJIU U3BJIE€Yb U3 MeTeopuToB. OgHAKO
BC€ HAMHOTO CJIO¥KHEe.

HexwnBasa npupona cospana
noTeHuManbHble «MHKY6aToOPbl XXU3HU» —
pa3fnInyHble COeAUHEHUNSA MalbiX MONEKYs

aTOMOB a30Ta U KucJjgopoga, pocdar-
HYIO I'PYIIIIy ¥ UMEET ONpPeIeIeHHYIO
koHUrypanui. Bce ykazaHHBIE aTO-
MBI U TPYIIIIBI MOKHO COEUHUTD APYT
C IPyroM pa3HBIMU cIIocO6aMU U II0-
JIYYUTH THICAYN XUMUYECKUX CTPYK-
TYp, TOTOBBIX BKJIOYUTBCA B IIENb
PHK BMeCcTO KAaHOHUYECKUX HYKJEO-
THU/I0B, OJHAKO HU C OJHON U3 HUX HU-
gero nogobHoro He npoucxonur. Cy-
IIECTBYET €Ile HECKOJIbKO MUJIJIMOHOB
OpTaHMYEeCKHUX MOJIEKYJI, CXOJAHBIX I10
pasmepaMm c HyKjgeoTugamu, Ho B PHK
OHU TOXKe He 00HApYKUBAIOTCH.

B 1953 r. amepukaHCKUe (PUIUKO-
xuMuku Fapoapn IOpu (Harold Urey)
u Crennu Mumiep (Stanley L. Miller)
NpOAEMOHCTPUPOBAJIH,
a1 copMUPOBATBCA HUCKOMBIE HYK-
IIponyckasa 3JeKTpUYe-

KaK MOT-

JIEOTU LI,
CKUe pas3psfbl 4Yepe3 CMeCU rasos,

OB30P: MPONCXOXAEHUE XXU3HU

B Bce Teopyn BO3HMKHOBEHMSA XXN3HN MOXHO CBECTU K ABYM KaTeropusM. OgHu npegnonara-
10T, 4TO BHavane cny4anHo o6pasoBasncsa pennkaTop — KpyrnHas Monekyna, cnocobHas K ca-
MoBocnpouaeegeHuto (Hanpumep, PHK). CornacHo gpyrum, cHa4yana nosBuscs Metabonunam,
B NpOoLiecce KOTOPOro Marble MOJeKysbl 06pa3oBanv CeTb XMMUYECKNX peakLnii.

m Teopuu, nNpegnonarawllne, YTo «BHavasne Oblf PenIMKaTop», [OJKHbI 06BbACHUTbL, Kak
CTOMb CJIOXHAasi MOJieKyna mMoria BO3HUKHYTb 6e30 BCAKOro BO3AENCTBUS €CTECTBEHHOrO

oT6opa.

B Bepcuu, yTBepxgatwLlme, 4To «BHa4asne 6bi1 MeTabonnmam», OMKHbI AoKasaTh, YTO Ha
nepBoO6bLITHON 3emne cyLlecTBOBasM NPEANochinkM AN 06pa3oBaHnsa U NOAAEPXKAHUS XU-
MUYECKUX CETEN, CMOCOBHbIX K PACLUMPEHMIO U 3BOSTHOLMN.

AMUHOKHCJIOTBI, B TOM YHCJIE U CUH-
Te3dupoBaHHBIE MuiiepoMm u I0pu, —
3HAYUTEJbHO MEHEE CJIOMKHBbIE MO-
JIEKYyJIbl, Y€M HYKJEOTHUABLI. Bce oHM
comep:xaTt mo ogHou amwmHO (NH2)-
u rkap6orcu (COOH)-rpynme, KoTo-
pbl€ CBA3aHBI C OHUM U TE€M K€ aTO-
MoM yriepoga. Camasa npocTad U3 TeX
20 aMHUHOKHUCJIOT, YTO BXOJIAT B CO-
CTaB NIPUPOAHBIX GEJIKOB, IMEeT BCe-
o ABa yIJIEPOAHBIX aToMa, a 17 amu-
HOKHCJIOT U3 TOT0 ke Habopa — m1ecTh
u 6Gosiee. AMHUHOKUCJIOTBHI W Jpyrue
MOJIEKYJIbI, CUHTE€3UpPOBaHHbIe MuJI-
nepoMm u Opu, comep:kanu He Gojee
TpexX aTOMOB yriepoaa. A HyKJIE€OTH-
Bl B Ipoliecce MOJOOGHBIX dKCIIEPHU-
MEHTOB BooO6Ille HUKOTa He o6paso-
BBIBaJIUCh. He BBIAABJIEHBI OHU U B CO-
cTaBe HCCJIeJOBAHHBIX METEOPUTOB.
[To-BuguMOMY, A HEXKUBON MPUPO-
JAbl XapaKTepHa TEeHJECHIUsA K co3Ja-
HUIO MOJIEKYJI C BO3MOKHO MEHBIIINUM
YHCJIOM yIJE€pOAHBIX aTOMOB, U HU-
KaKUX CBUJIETEJbCTB 06pasoBaHUA
HYKJICOTHU/I0B, HEOOXOJUMBIX JIJI I10-
fAABJIEHUA HBIHEMIHUX (POPM KU3HU, He
HangeHo.

J1a cnaceHusa TeOpUU NEPBUYHOC-
T PHK ee cTOpOHHUKU co3aau lie-
JI0e HOBOE HallpaBJIeHUE B TOU obJac-
TH HAayKH, KOTOpas 3aHUMAaeTCd IIpo-
HCXOKJeHUEeM KU3HU. OHU NBITAJUCh
Aokas3aTh, 4To PHK 1 ee KOMIIOHEHTBI
MOJKHO MOJIyYUTH B 1aGopaTopuu U3
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bHONOTHA

HeOUOJIOTUYeCKUX MOJEKyJT B Xoje
nocJiefoBaTeIbHBIX TIaTeJIbHO KOH-
TPOJUPYEMBIX PEaKIIUN B YCIOBUAX,
CXOAHBIX C TEMH, YTO CYIIeCTBOBAJINA
Ha N1epBOOBITHOI 3eMie.

Jnsa Toro 4To6bl HOHATH, HACKOJIb-
KO YCHEIIHBIMU MOTYT OBITH IOA00-
HbI€ IIOIBITKU, IpPeJACTaBbTE CJIEAY-
IOOIyo cuTyanuo. Hekunil uyesioBek
urpaet B rojib(d Ha nojue c 18 nyHKa-
MH U BAPYT MPUXOAUT K MBICIU, YTO
MAY criocobeH mepeMmernaTbesa U 6e3
€ro y4yacTusd, IIPpUYeM HUCXOJ[ UTPhI He
u3MeHHUTCA. Takoe BO3MOKHO TOJBKO
B TOM CJIydae, €CJIH Ta UJIU UHAA KOM-
6uHaNMUA IIPUPOJHBIX KaTaKJIU3MOB
(3emieTpsAcCeHUH, CUIBHBIX BETPOB,
cMepued, HaBOJHEHUHU U T. [4.) paHO
WJIA MO3/THO (BepOATHEE BCEro, 04eHb
HO03/1HO) IPUBEJET K KeJIaeMOMY pe-
3ysubTaTy. To e caMoe KacaeTcs BO3-
HukHoBeHUs PHK: ero o6pa3oBaHue
HE IPOTUBOPEYUT HUKAKUM 3aKOHAM
¢u3MKHN, HO BEPOATHOCTH I10JJ06HOTO
COOBITHA CTPEMUTCH K HYJIIO.

HekoTopble XUMHUKH NPEIOJIOKHU-
U, 4To B «Mmupe-zno-PHK» BHagase mo-
ABUJIcA 6ojiee MPOCTON PEIINKaTop,
KOTOPBIA U CTaJ «IPaBUTEJEM», IIPU-
YeM OH JIOJIIKEH ObLI obinazaTth dep-
MEHTAaTUBHBIMH CBOMCTBaMHU, Kak
u PHK. OgHaKo HUKAKHX CJIEOB I10-
NO0OGHOTO ApeBHeUIero o6pa3zoBaHusa
He o6HapyKeHO.

Ho pa:xe ecau 6bI Ipupoja «IIPUT0-
TOBHUJa» IPUMUTUBHBIN «OyJIbOH» U3
HOAXOAAINNX UHTPEJUEeHTOB — HYK-
JI€0THUJ0B UJIHN KaKUX-TO 6GoJiee Mpo-
CTBIX aHAJIOTOB, TO UX CIHOHTAHHOE
CIuAHME B peljuKaTop ObliIo GbI He-
BO3MOKHO Oe3 ele 60jiee HEBEPOAT-
HBIX cTedyeHUu ob6cToaTenbCcTB. [Ipes-
MIOJIOKUM BCE-TaKHU, YTO «OyJIbOH»
6bLJI TaK MJIM MHAYE «CBApEeH», IPpUYeM
B TAKUX YCJIOBUAX, KOTOPBIE CIIOCO0-
CTBOBAJIM COEJUHEHUIO €0 KOMIIOHEHT
B LIEIOYKH. B HEM IpHUCYyTCTBOBAJU
MUpHAbl «HEIIOAXOAAIMMX» OGJIOKOB,
BKJIIOYEHNE KOTOPBIX B PACTYIIYIO I1e-
HOYKYy Cpaady JUIINJIO Obl ee CIocob-
HOCTHU (PyHKIIMOHUPOBATH KaK PelJIt-
KaTop (HampuMep, MOJIEKyJIa C OJHOU
«PY4YKOI», KOTOPOM OHA JIEPKUTCA 3a
cocegHUU GJIOK, BMECTO JIBYX, HE06XO-
JYIMBIX JIJI1 pOCTa e n).

TeopeTHYeCKN NpUpoAa Morjia Obl
COeINHATH OJIOKU CIy4YaWHBIM )

PEMIMKATOP U METABOJIN3M

Bce Hay4Hble TeopuMM NMPOUCXOXAE-
HUA XWU3HW OTHOCATCHA K OOHOMW M3
OBYX KaTeropun, yTBep>XA[alLunx
NepBMYHOCTb pensimkatopa uiu me-
Tabonnama. B ob6oux cny4asx Bce
HaynHaeTcs C ManbiXx MONEKyn (wa-
pVKK ¢ cMMBONamu), o06pasyroLLnxcsa
abuoreHHbim nyTem (1).

CornacHo Mopenu «BHavane 6bin
pennMkaTop», HEKOTOPble MONEKYTIbI
Cny4yanHO COeAUHAITCA [PYr C Apy-
rOM B LLleno4Ky (BO3MOXHO, MPOTOTUN
PHK), cnoco6Hyt kK camoBOCNpoun3-
BefeHuto (2). B oTaenbHbIX KONUAx
pennuvkKatopa BO3HMKAKT MyTauumn
(3); MyTaHTHble KONMUU TOXE MOryT
camoBocnpoun3BoanTbca (4). Te n3

BHAYAIJIE MOABUIICHA
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6 O6pasosaHue oTceka,
mMeTabonn3m

[MpoTokneTka

HWX, KOTOpble Ny4Lle npucnoco6ne-
Hbl K CYLLLECTBYIOLL MM YCITIOBUAM, Bbl-
TECHSAIOT NpeALecTBYOLMEe BEPCUN
(5). B KOHLe KOHLOB 06pa3yeTcs He-
KU OTCEK (NPOTOKMETKa), B KOTOPOM
HaynHaeTca MeTabonusm (6).

B pamkax mopenu «BHa4dane 6bin
mMeTabonM3mM» BCE Ha4MHaeTCHas CO
CMOHTaHHOro o6pa3oBaHUs OTCEKOB
(7). B HEKOTOPBIX U3 HUX COQEPXKNT-
CA rpynna mMonekysn, KoTopble BCTY-
narwT B XMMUYECKne peakuymu, obpa-
3yowme umknel (8). Co BpemeHeM
LMKNbl BCe 6ornee yCNoxHsTcs (9),
N HakoOHel B cCUCTeMe MOSABNAIOTCS
NONMMMEPHbIE MONEKYJIbl — XPaHUIIN-
wa nHpopmauymu.

BHAYATIE MOABNIICA

METABOJIN3M

O1ceky

9 YcnoxHeHue
LIMKIOB
N

1(Q O6pasosaHne nonnmepos —
/—XpaHI/IJ'IVILLl, NHopMaLmm

MeTta6onuam
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bUHONOTHA

obpasowm, cocTaBasAsa padHooO6pa3HbIe
KOPOTKHE IIeIIOYKHM BMECTO Tropas-
1o 6ojsiee IPOTAKEHHOU CETH CO CTa-
OUJIBHOM OCHOBOM, HEOOXOAMMOM 151
BBINOJHEHUA (PYHKIUN pENIUKATO-
pa m KarainuaaTopa. BepoATHOCTH
YCIIEITHOM peaiu3aluy BTOPOro CIie-
Hapusa KpakllHe MaJja; ecau OBl OH
U OCYLIECTBHUJICSA OJHAMKABI B KAKOM-
TO yroJjike BcesneHHOMN, TO JHIIb IIO
CYacCTINBOU CIy4YalHOCTH.

Mup manbix monekyn

HobGeneBckuii ntaypeat Kpuctuan e
JI¥0B y11o1o6mJI TaKO€ COOBITHE «IyAy —
ABJIEHUIO, HAXOAAIIEeMYyCHd BHE KOM-
neTeHIuM Haykw. TakuM oGpasom,
Hu [JHK, Hu PHK, Hu 6enku, HU Apy-
rve KpPyHOHBbIE MOJIEKYJIBI HE MOTJIU
HaXOAUTHCA Y HUCTOKOB KU3HU. Oc-
TaeTcd HPEAIOoJOXKUTh, YTO IIE€PBO-
OCHOBOU 6bITU HeOOJbINUE MOJIEKY-
abl. Teopuu, cTpodAIyecsa Ha JAHHOM
OPEeANOJIOKEHUH, IOABIAITCA yiKe
HE OJIUH JIeCATOK JIeT. [laBasa onpene-
JIEHUE }KU3HU, OHU UCXOAAT U3 3aKO-
HOB TEPMOJIMHAMUKH, a HE TEHETUKH:
JKUBOU MOMKHO CYUTATh HEKYIO U30JI1-
pPoBaHHYIO 06JlacTh HPOCTPaAHCTBA,
YIIOPAJA0YEHHOCTH KOTOPOH ITOBBIIIA-

eTcd (COOTBETCTBEHHO 9HTPOIHUSA IIO-
HIKAeTCd) B X0/ie ITUKINYECKUX XU-
MHYECKUX peaKIUN, IPOTEKAIINX
3a cYeT IOCTYNJIEHUS W3BHE JHEep-
ruu B Tod uam nHout popme. ITogo6-
Hbl€ TUIIOTE3bI BOCXOAAT K UJAEAM CO-
BeTcKoro 6moxumuka A.M. OnapuHa.
OHU pasjnYarTcdA JUIIb B AeTaldX
U yJOBJIETBOPAIT HECKOJbKUM 00-
UM OpUHIOUIIAM. 34€Ch A IIpUBENY
OATh U3 HUX (U 106aBJII0 HEKOTOPHIE
CcOOGCTBEHHBIE CYK/IEHUS).

1. [lna pa3rpaHUYEHUS IKHUBOTO
U HEKUBOTO HYKHA IIOBEPXHOCTD pas-
Jgena. OTINYUTEIBHON 0CO6EHHOCTBIO
HUBBIX CHUCTEM fABJIAETCA UX BBICO-
Kad YIOPAAOYEHHOCTh. B To ke Bpe-
Mg, COINIACHO BTOPOMY 3aKOHY T€pPMO-
JUHAMUKU, BceslleHHasa uaMeHAeTCA
B HAIpaBJIEHUU, IIPU KOTOPOM €€ He-
YIOPAAOYEHHOCTh (9HTPOIIUA) BO3-
pacTtaeT. OgHaKO ecTh HeboJbllas
yJIOBKA, C IIOMOIIbIO KOTOPOI MOMKHO
IIOHU3UTh SHTPONUIO B OrPAHUYEH-
HOM 006'b€Me IIPU YCJIOBUU, YTO BHE €0
OHA MOBBICUTCA Ha GOTBITYIO BETUIH-
Hy. B Xoie pocTa 1 pa3MHOMXKEHUSA KU-
BBIX KJI€TOK IIPOUCXOAUT IIpeBpalie-
HHeE XMMUYECKON MU paJualdOHHON
SHEPrUU B TEIJIO, IIOJ BO3JelCTBUEM

KOTOPOTO 9HTPONHUS CPeAbl IIOBbIIIA-
eTcs, KOMIIEHCUPYd €€ IOHUMKEeHUe
B KJeTKax. ['paHuIbl passena obecrne-
YUBAIOT U30JANUIO GKUJIBIX IIOMEIIe-
HU» OT OKPY¥KE€HUA, B KOTOPOM OHU
06pa3oBaJIUCh.

HpiHenrHMe KUBBIE KJIETKU OTAeJIe-
HBI OT CPEJBI U PYT OT ApyTra GUCI0M-
HOM saunujgHou MeMOpaHnHoi. Korpa
JKM3Hb TOJBKO 3apoijajach, POJb
MeMOpaHBbI, BEPOATHO, UTPAJIU KaKHe-
TO eCTeCTBEHHBIE IIeperopoAKU. Tak,
HaBupn [Apumep (David W. Dreamer)
u3 KanudopHuiickoro yHuBepcure-
Ta B I. CanTa-Kpyc o6Hapy.ui1 B co-
cTaBe yIaBIIUX Ha 3€MJI0 METEOpHU-
TOB MeMOpPaHOIIO0OHbIE CTPYKTYPHI.
B03MOkHO, IIEPETOPOAKAMU CIIyIKHU-
g MeMOpaHBI U3 cynbduaa meuaeaa,
HOBEPXHOCTU KaAKHUX-JIUOO IIHUPOKO
pacrpocTpaHEeHHBIX MHUHEPAJIOB (Ha
HUX MOINIM U306upaTeabHO aJcopou-
poBaThCcA 3apAKEHHBIE MOJEKYJIBI),
A’2pO30JIH U T. 1.

2. Tlpouecc ynopsago4YeHUsS HEBO3-
MoskeH 06e3 mpuTOoKa sHepruu. Ham
OpPraHMu3M IOJIy4aeT HEPTUIO, CIKU-
ras yrjieBOJAbI U KUPBI B X0[€ XUMHU-
YECKOTr0 B3aUMOJENCTBUA C KUCIOPO-
JIoM, KOTOPBIH MBI BabIXxaeM. MHUKpPO-

MNATb TPEBOBAHUN K TEOPUAM NMEPBUYHOCTWU METAEOJIM3MA

Onsa Toro 4to6bl HA60P ManbiXx a6UOTUHECKUX MOJEKYT
nepeluen B KaTreropuio XMBbIX CUCTEM (Takon nepexon
Mbl onpefensem 3gecb Kak NocCTeNeHHoe ynopsagovyeHne
nokanbHoOMW 06/acTU NPOCTPaHCTBA NPU y4acTUWU LUK-
NINYECKMUX XMMUYECKUX peakuui, npoTekawwmx 6na-
rogapsi CoOnpsi>XeHUto C HEKUM 3HepreTu4eckmm noTo-
KOM), HEO6XOANMO BbINOJSIHEHME MO KpanHen Mepe natu
ycnoBuii. Bo-nepBbix, 4ONXHA CyLlecTBOBaTb rpaHuua
pasgena Mexpay NoKanbHOW 065acTbi0 U OKPYXEHneM
(1). Bo-BTOpbIX, TPE6GYETCHA UCTOYHUK SHEPT MU (30ECH OH
Ha3BaH MMHEPaNoM U BbiAENEH CUHUM LIBETOM), B KOTO-

@ Manas monekyna
— MwuHepan

2

poM MpoTeKkalT NpoLecchbl C BbLICBOOOXAEHNEM Tenna
(2). B-TpeTbuX, HYXHO, 4TO6Gbl 3HEPrus MCNonb30Ba-
nacb Ang 3anycka «ABUXYLLen» XMMUYECKON peakuuu
(3). B-ueTBepTbIX, fONXKHA 06pa3oBaTbCs CETb XMMUYE-
CKMX npesBpallieHun, cnocobHas npucrnocabnuBaTbCs
K M3MEHAOLWNMCA YCNOBUAM N 3BONOLUNOHNPOBATL (4).
M HakoHeLl, BeLEeCTBO OOMKHO BXOAUTb B CeTb ObICTpee,
4yeM BbIXOAMUTb U3 Hee, a OTCEKU — ob6afaTb CNOCOBHOC-
Tbio K geneHuto (Bocnpon3BoacTey) (5). B Takom cnyyae
HUKaKMX MHOPMAaLNOHHbIX MoneKkyn (Takux kak PHK
nnun OHK) He TpebyeTcs

3Heprl/l9|/>‘

‘s..O
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bHONOTHA

OpraHMU3Mbl MEHE€E «IIPUBEPEIIUBbI
M MOTYT MCIIOJIb30BaTh B KadecTBe
NUTaATEJbHBIX BEIIECTB MUHEPAJIHI.
OpHakKo B o60uX ciydyadaX OGMOXUMU-
YeCKHe NpeBpalleHus 110 CyTU IPeJ-
CTaBJAAIOT cO00I OKUCIUTETBHO-BOC-
CTAaHOBUTEJIbHBIE PEAKIINU. OHu 3a-
KJII0YaTCA B IEPEHOCE 3JE€KTPOHOB
OT BOCCTAHOBJIEHHBIX COE€JUHEHUH
(comepxamux U30BITOK 2JIEKTPOHOB)
K OKHCJIEHHBIM (MMEIUM AePUIIUT
9JI€KTPOHOB). PacTeHud mojaydaroT
UMy OT COJHEYHBIX Jdydeid. YacTo
ABUKYIIENH CHUJION KJIETOYHBIX IIPO-
1IeCCOB CTAaHOBHUTCS TpaHCMeMOpaH-
Had pasHOCTb NoTeHnuanaoB. Cpenu
JAPYTUX UCTOYHUKOB d9HEPruu, Haubo-
Jlee HIMPOKO PAacIpOCTPAHEHHBIX He
TOJBKO Ha 3eMmJie, HO U Bo Bcel Bce-
JIEHHOU, — pas3JIUYHbIE U3JIy4YeHUd
U nepenajbl TeMIeparyp.

3. BeicBOGOXKAEHNE SHEPTUU T0JIHK-
HO OBITH COIPSMKEHO C IpolleccaMu
yIOpsAJ0YeHUs CUCTeMBI. Mcmyckae-
Mas 9HEePrus He BCErAa pacxXoAyeTcs
o Ha3HauyeHulo. Tak, A TOro 4To-
6Bl TEIJIo, BBIAEIAOIIEECa IIPU Cro-
paHumn OeH3uHa B JABUraTejle aBTO-
MOO6uUJIs, HE PACCEUBAJIOCh, a UCIIOJIb-
30BaJIOCh AJIA IPUBEJEHUS MAIIUHBI
B JIBUMKEHUE, JOJKEH CyIeCTBOBATh
ME€XaHHU3M €ro IpeBpalieHud B Me-
XaHUYECKYI0 sHeprur. EmxerHeBHO
KJIETKM HaIllero opraHusMa pacliell-
JIAIOT OTPOMHOE KOJIMYECTBO BBICOKO-
9HEPreTUYECKOI0 COeIMHEHUA a/IeHO-
suHTpUdocdara (ATD). BricBo6GOX-
faeMas 9HEPTUs CIYKUT ABUIKYIIEH
CUJI0U mporeccoB, 6€3 KOTOphIX 610-
XNMHUYECKUE PEAKIINN HEBO3MOMKHBI.
ConpsamxeHne Mexay IIpolleccaMu re-
HepalllU 2HEPTUU U ee NoTpebieHua
ocyllleCcTBJIAETCA IPU y4acTHUHU o011ie-
T'0 A1 HUX IIPOMEKY TOUYHOT O IIPOAY K-
Ta U CTaHOBUTCHA emle 6onee apdek-
TUBHBIM B IIPDUCYTCTBUU (epMeHTA.
OfHO U3 JONyLIEHUH TeOPUU BO3HUK-
HOBEHUSA KHU3HU U3 MaJbIX MOJEKYJI
COCTOUT B TOM, YTO COIPSAMKEHHBIX
peaknuil ¥ IpUMUTHUBHBIX KaTaln3a-
TOPOB JOCTATOYHO AJIf 3apPOKAEHUA
SKUBHU.

4. AganiTanus U 9BOJIOILUS HEBO3-
MOKHBI 6€3 I[eIIl XUMUYEeCKUX peak-
nui. IIpeanoaoKuM, 4TO HeKas d9Hep-
reTUYeCKU BBITOJHAd OKUCIUTE]Ib-

HO-BOCCTAaHOBUTEJIbHAA pearnoua

CMPALUMBANTE — OTBEYAEM

OTtBeTbl Po6epTa Lanupo Ha BonpocChkl YnTaTenemn

Mpepnonaraer nu runoresa «BHa-
yase 6biJ1 METab0/IM3M», YTO XU3Hb
Morfia BO3HMKHYTb €AMHCTBEHHbIM
nytem? Wnu He3aBUCUMbIX CMOCO-
60B 6b1710 MHOTO?

Teopua  nepBuyHOCTM  MeTabo-
nmM3ma [ornyckaeT 3apoXAeHUe XWU3HWU
pasHbiMu NyTaMK. BmecTe ¢ xepangom
®anH6eprom (Gerald Feinberg) Mol
JeTtanbHO 06CyXAanu BO3MOXHOCTb
CyLLIeCTBOBaHUS APYrnx hopm XnsHu (6e3
PHK, OHK n npoynx npuBbI4HBIX 6MOMO-
NeKyn) B KHure «BHe3emHas XusHb» (Life
beyond Earth), koTopas Bblna eLle
B 1980 r. Y4yacTHUKM KOHMepeHuun,
cocTosiBLlencs B 2006 1. B YHMBepcUTETE
WwT. Apv30oHa, NPULIAW K BbIBOAY, 4YTO
nogo6Hoe BO3MOXHO M Ha Hallew nna-
HeTe. CyLlecTByeT MHOXECTBO MMUKPO-
OpraHvM3MoB, KOTOpble MOXHO pasrnis-
OeTb B 9JIEKTPOHHbIA MWKPOCKOM, HO
He yaaeTcs KynbTMBMPOBATb, U UX CBOW-
CTBa He onncaHbl. He NCKNYeHO, YTO MUK-
po6bl C Apyrumn Tunamm metadonuama
CYLLECTBYIOT B KakuX-HUOYAb Yyronkax
3emnu ¢ sKcTpeManbHbIMU YCNOBUAMMU,
YTO B HUX HE BbDKMAKN Obl faxe camble
CTOMKME U3 NPUBbLIYHBLIX (POPM XKUIHW.

NMoyemMy npaBo Ha cyuiecTBOBaHuUe
cueHapua «BHa4yane 6bin MeTabo-
JIN3M>» HYXXHO AOKa3biBaTb 3KCMepu-
MEHTaIbHO?

Ctioapt KaydmaH, [LHopoH JlaHcet
1 opyruve y4eHble Ucrnosnb3oBasnn KOMMbo-
TEPHOE MOLOENUPOBaHWNE AN TOrO, YTOGbI
JoKazaTb BO3MOXHOCTb CyLecTBOBa-
HUS caMonoAOePXXMBAIOLLMXCS LIMKIIOB
XUMUYECKMX peakLMi. B Taknx mogensaxHe
OroBapvBasiNCb TOYHbIA COCTaB XUMUYe-

Cc yyacTHueM MHUHepaJja o6ecrieuyuBaeT
npeBpalleHre OPraHUYeCKOro Bellec-
TBa A B IpyTroO€ BEIIECTBO, B, mpudyeM
BECh IIPOIECC NIPOTEKAET B 3aMKHY-
TOM IpocTpaHcTBe. HasoBem Takoe
KJII0YE€BO€ IIPEeBpallleHue IBUMKYIIeH
peaknuei», MOCKOJbKY OHO MTIpaeT
poab ABUTATENA AJA yIOPAJLOUYEHUA
cucteMbl. Eciiu B n1pocTo BHOBB IIpe-
BpamaeTcsa B A MU IOKHUJAET «MECTO
JIeCTBUSA», TO HUKAKOTO IIOBBIIIEHUA
YIOPAJOYEHHOCTH HE€ IIPOU3OHJET.
Ho ecam cymecTByeT MHOTOCTYNEH-
4aTbId IyTh, Hanpumep, B npeob6pa-
3yercaB C, C—B D, aDcHoBaBA, TO
MBI IIOJIy4aeM 3aMKHYTBHIM NUKI. OH
obGecrnedynuBaeT HEIPEPBIBHOCTDb IIpe-

CKMX CMECEW 1 YCNOBUSI, B KOTOPbIX AOMKHbI
npotekaTtb peakuun. Mbl O cux nop He
3HAaeM BCEX BO3MOXHbIX MyTeW MpeBpa-
LLEHUA HabopoB MPOCTbIX OpPraHUYecKmx
BELLIeCTB, HEe FOBOPSl YXX O COOTBETCTBY-
ownx TepMmognHaMmnyeCKnX KOHCTaHTax.
Ho pnaxke ecnu 6bi BCe 370 6bI510 M3BECTHO,
6O0JIbLUMHCTBO XMMUKOB He YOOBJIETBOPU-
nmcb 6bl pesynbTatamy KOMMbIOTEPHOrO
MOZJENMPOBaHMUSA 1 MOTPe6OBaNN 3KCnepu-
MeHTaJIbHOro noATeep>XaeHuns.

O6bsicHUTe, NoXanyicTa, no4emy Bce
ONTUYECKM aKTUBHble 6uonorunye-
CKMe MONEKYsbl HaXoAsiTCsl B OfHOWM
M3 3epKasbHO MPOTMBOMOJIOXKHbIX

KOHdpurypauunm?
Ecnu 6bl xumuyveckme npeBpa-
LWeHna MuHepanos, obecne4ymsaro-

LinMe 3Heprnen peakuuoHHbIE LUUKIIbI,
ob6HapyXuBanu MpearnoYTeHne TOSbKO
OHOM M30MepHON hopMe BelecTBa A,
TO B COOTBETCTBYIOLLEN KOHUrypaLmm
Haxogounuch 6bl TakXxe NPogykT B n Bce
Apyrve y4acTHUKM LMKIOB. Tun KOH(U-
rypauuu npuobpeTtaeTt 3Ha4yeHue, Korga
Marsble ONTUYECKN aKTUBHbIE MOSIEKYIbI
Ha4YMHaIOT COefuHATLCA OPYr C APYrom
c o6pasoBaHueM nonumepa. Hekotopble
N3BECTHbIe HaM (DEPMEHTbI COCTOAT U3
100 aMUHOKMCIOT, U BCE OHU HaxoasaTCA
B KOHdurypaumm L (ot nart. laevus —
NEeBbI), T.e. MOBOpPa4YMBaloT MIIOCKOCTb
nonapusaumm ceeta BreBo. Ecnu 6bl
cywecTeoBann D-amuMHOKMCNOTHI (OT
nat. dexter — npaBbIl) U XOTA 6bl OAHA
N3 HUX BKIKOYMMIACh B aKTUBHbIA LIEHTP
hepMeHTa, NOCTPOEHHOro U3 L-aMWHO-
KUCMOT, TO nocnefgHuin nepectan Obl
PYHKLMOHUPOBATb.

BpallleHUH, ITOCKOJbKY IIOMOJHAET
3anacsl A ¥ IOCTaBJIsAeT 9HEPIruio, He-
06X0AUMYIO JJIl CAMOIIOJAePKaHUA.
Ilemoyka MOM¥KeET UMETh OTBETBJIEHHUA,
HanpuMep, BO3MOKHO ITpeobpasoBa-
HUe D B Apyroe XUMUYECKOE COeIUHE-
Hue, E, HO 4TO6GBI TaKOoe OTKJIOHEHUE
He IIPUBeJIO K OOPBIBY IIUKJIA, PABHO-
BeCHe peaKIIUH JOJIKHO OBITh CMeIIe-
HO B CTOpPOHY popMupoBaHu= D.
3aMKHyTad CUCTeMa MOMKeT IIpU-
crocabiIUBaThCA K U3BMEHEHHUAM Cpe-
AblL [ToMHIO, B IeTCTBE A 3aBOPOKEHHO
CJIETUII, KaK BOJla U3 IPOXYAUBIIIEr0oCH
IITaHTa, CTeKasd MOJ YKJIOH, IPOABHU-
raeTcs K OJMKanIIeMy CTOYHOMY KO-
nonuy. Ecnu BosHUKaa mperpaga, P

B mupe nayku [10] oxkmabps 2007

21



bUHONOTHA

CTpydA TepIIeJIMBO HCKaJja 0O6XOAHbIE
MapupyThl. TOUHO Tak e, €CJIU KO-
sebaHue KUCJIOTHOCTH CPeAbl UM Ka-
KHe-TO Jpyrue o6CcToATE]bCTBA «Ile-
PEKpPOIOT gopory» oT B K A, TO IIOTOK
BellecTBa Oy/leT U3MEHATDh HaIllpaBJe-
HUe, I0Ka He OThIIeTCA APYToU Iy Th
K 1esid. [lociieqoBaTeabHO BBOAA aHa-
JIOTUYHBIE U3MEHEHUS, MBI IIOJIyYUM
He 3aMKHYTBII LUK, a ceTb. Takoe
OCBOE€HHE XMMMYECKOTO0 JaHAmadTa
MeTOJOM Ipo6 U OIINGOK MOMKET IIPHU-
BECTHU K NOABJIEHUIO BEIECTB, KaTa-
JIN3UPYIONIUX BaKHBIE 9TAIbI IIUKJIA,
6ylaronapa 4emMy HOBBICUTCA 3P dek-
THUBHOCTB HCII0JIb30BAHUSA 9HEPIUH.

5. CeTsr [oMKHA paspacTaThbCsda
M BOCIIPOU3BOIUTHCA. [ coxpaHe-
HHUA U POCTA CETH HEoOXOIMMO, YTO-
6bI MUTATEJbHbIE BEIEeCTBA IIOCTY-
nanau 6pIcTpee, YeM pacXoJOBaJIUCH.
YactuuyHO OHM AUPPYHAUPYIOT U3
3aMKHYTOI'O IPOCTpPaHCTBa B OKPY-
JKAIONIYIO CPejly, YTO BBITOJHO C TOY-
KJ 3pEeHUA dHTPONHUU. B Xone ogqHUX
peakmnuii MoryT oOpa3oBbIBATHCA yJIe-
Ty4duBampIiuecsa ra3doobpasHble Be-
mecTBa, B X0/l APYTUX — YacCTHUIIHI,
BBINAQJAIONINE B 0CAJIOK, U T.A. Eciu
B pe3yJbTaTe cucTeMa 0yzeT GoJbIie
TEepATH BENIECTBa, YEM I10JIy4aThb, TO
OHa IepecTaHeT cyllecTBoBaTh. K Ta-
KOMY K€ pe3yJIbTaTy IIPUBEAET U UC-
TOII€HHE 3aIlacoB «roprodero». BroJi-
He BO3MOXKHO, YTO B JIPEBHOCTH Ha
3eMJie IIPOUCXOAMJIO0 HEYTO I10A00-
HOe: NOABJIAJJUCH AJbTE€PHATUBHBIEC
IBUKYIIME€ PEaKIIMI» U BHEIIIHUE UC-
TOYHHUKU SHEPruu. B KOHIlE KOHIIOB,
yCcTaHaBJIHUBaJCA KaKOU-TO OAUH, OI-
THUMAaJIbHBIA KECTKUU IOpPAJOK Be-
Imel, obecreYyuBaOIUNA CaMOIIO e~
pxaHUe.

1 HaKOHell, JOJKeH OblJ BO3HUK-
HYTb ME€XaHMU3M penpoayknuu. [Ipexa-
IOJIO¥KHUM, YTO CUCTEMA HAaX0AUIaCh
B KaKOM-JIN60 MOJIOCTH BHYTPHU TOp-
HOU nopojwl. Pacmiupsadace, oHa 3aHU-
MaJia coceJHHe IpocTpaHCcTBa. Takoe

OB ABTOPE

pacnpezeeHue 10 OTAEJbHBIM OTCe-
KaM IIpeJoTBpaIiajgo IIOJHOE UCYe3-
HOBEHHUE CUCTEMBI B II€JIOM I10/1 BIUA-
HHEM KaKUX-TO JOKAJbHBIX JEeCTPYK-
THUBHBIX coObITUll. HesaBucumsble
MNOACUCTEMBI MOIJIN BOJIOIIMOHUPO-
BaTh KamkJad I10-CBOEMY U KOHKYPU-
poBaThb 3a chipbe. Jlajblle AOJIMKEH
ObIJI IPOM30UTH IIEpeXo] OT KU3HHU,
BO3HUKIIIENH abHMOreHHBbIM IIyTeM IPU
y49acTHH KaKOT'0-TO UMEBIIIETOCH B Te
JlaBHHE BpeMeHa UCTOYHHUKA S9HEPruu,
Kk ¢opme, mnpucrnocabiauBarmenca
K OKPY’KEHHIO B COOTBETCTBUU C Aap-
BHUHOBCKHUMU 3aKOHAMH 9BOJIIOI[HH.

CmeHa napagurmbl

CucteMbl, ITOJOGHBIE PACCMOTPEH-
HBIM BBIIIE, COOTBETCTBYIOT KOH-
HEeNnIUU «BHaAYaJe OblJI MeTab0oIU3M».
Ilogpa3yMeBaeTCs, YTO B HUX OTCYT-
CTBOBAJIM MEXaHU3MBI PEITPOAYKI[HH,
T.e. He OBLJIO MOJIEKYJI U CTPYKTYP, CO-
XpaHALIUX nHopMauoo (Hacea-
CTBEHHBIN MaTepHaj), KOTOpble Iy-
IIJIUIUPOBAJIUCH OBl U IepeaBaiCh
B dYepeje IOKOJIEeHUIN. 3aTo UMeJICH
HEKUUH KOMIIJIEKC OOGBbEKTOB, COAep-
Kamu HeobxonmMmyo wuHPopma-
U0 (HEYTO BPOJE JINCTA C OIUCAHU-
em). [IpoBey TaKyIo aHAJIOTHIO: JKeHa
JlaeT MHe CIIMCOK HeOOXOAWMBIX II0-
KYIIOK, 1 OTIPABJAIOCH B cCyIepMap-
KeT, a JAO0MO¥ HpHHOIIy HaGop mpo-
OYKTOB, COAEpIKaAIIUX Ty Ke UHPop-
MalHuIo, 4TO U cliucokK. JJopoH JlaHceT
(Doron Lancet) n3 BeHIIMaHOBCKO-
ro nHcTuTyTa B PexoBote (M3paunp)
HasBaJI HaCJeJICTBEHHBIN MaTepual,
IpeACcTaBJIAIOIINMN cO60M HEGOIbIIINE
MOJIEKYJIBI, «COCTaBHBIM TI€HOMOM>»
B OTJIMYHE OT HENPEepPBIBHBIX TEKC-
TOB, KakuMu asadamTca [JHK uan
PHK.

Teopus 3apOkK/IEHU JKU3HU B MUPE,
r7ie UMEIOTCS TOJIbKO MaJible MOJIEKY-
Jbl, TpebyeT HAMUYUA IePEeUUCIIeH-
HBIX BBIIIEe 0COGEHHOCTEN (Hammuue
M30JIUPOBAHHOrO IPOCTPAHCTBA, BHE-

Po6epT Llanupo (Robert Shapiro) — no4eTHbI Npodeccop v rnaBHbIN HAay4YHbIV CO-
TpyOHWK Hbto-Mopkckoro yHuBepcuTeTa, aBTop 6omnee 125 ny6nmnkaLmii, OTHOCALLMXCS
B OCHOBHOM K o6nactu 6unoxumun AHK. LLannpo 3aHnmancsa nccnegoBaHueM Bnuvs-
HUSE XMMUYECKMX BELLLECTB Ha HaC/leACTBEHHbIV MaTepuan 4enoBe4eCcKoro opraHuama
W NOSIBNIEHNE B HEM MyTaL M, BEAYLIUX K Pa3BUTUIO OHKOSIOrMYeckmnx 3abofieBaHui.

IIHEro MCTOYHMUKA DHEPTUM, CONPs-
JHEHH A MEK /1y ITpolleccaMi BbIpaboT-
KU 9HEpPTUHU U ee moTpebaeHusd U T.1.).
Taxkue yc0BUA BIOJIHE OOBIYHBI I
Halllel IJIaHeThl — B OTJIMYUE OT TEX,
B KOTOPBIX MOT ObI o6pasoBaThCcd pe-
IUIMKATOP B XOJie MHOTOCTYIIEHYaTO-
ro mpoiecca.

TeopeTHUUYeCKUE UCCIETOBAHUA Ta-
KOTO IIyTH BO3HUKHOBEHUSHA KU3HU
BeAyTCA He OAWH I'0Jl U paccMaTpUBa-
IOT MHOXKECTBO CXEeM, HJIJIIOCTPUPYIO-
U X, KAK UMEHHO BCE MOIJIO ITPOUCXO-
JuTh. Ho aKcnepuMeHTaJIbHBIX paboT
0 UX IPOBEPKe Oo4eHb MaJjo. O6bIU-
HO OHHM OTPAaHUYUBAIOTCH IEMOHCTpPA-
nuen peaan3yeMOCTH KaKOU-TO Of-
HOM 9YaCTH 3aMKHYTOTO [MUKJA. Boib-
IIMHCTBO HOBBIX JAaHHBIX MOJIYYHJI
B IIocJiefiHee BpeMsd ['toHTep BexTepc-
xou3ep (Giinter Wichtershiuser) u ero
KOJlJIETH M3 MIOHXEHCKOI'0O TeXHU4e-
ckoro yHuBepcuretra. OHU CKOHCTPY-
M POBaJIM 4acTh IIpoIlecca, BKIOYaIo-
IIYyI0 COeJUHEHNE U pa3/ieIeHue aMU-
HOKHCJIOT B IPUCYTCTBUU CyAbdUI0B
MeTaJlJIOB B KadyeCcTBE KaTaJU3aTo-
poB. VICTOYHUKOM 3HEPTUU CJIYKHUJIA
pPeaKIua OKMCIEHU S MOHOOKCHA yT-
Jepoja B JUOKCU/[. Bcd 1iernoyka noka
He BOCCO3/laHa, HEe BBIABJIEHA TaKKe
€e CIIOCOGHOCTH K CAaMOIIOAJePKAHUIO
U 9BOJIIOIMH.

[TepBoouepenHOM 3a1adeli OKCIIEPU-
MEHTOB CIIEIIUAJIUCTBI CHUTAIOT UJI€H-
TUPUKAIIAIO BO3MOKHBIX ABUKYIITUX
pPeaknuii — B3auMOIIpeBpaIlleHUH
MaJIBIX MOJIEKYJ (B PacCMOTPEHHOM
paHee IpuMepe — IIpeBpalleHHe
A B B), KoTOopble 6blIM OBl CONIpAKE-
HBI C KAKMM-HUOYb IIPOIIECCOM BBbI-
JleJIeHUs Hepruu (HallpuMmep, OKHC-
JIeHHEeM MOHOOKCHJA yTrjepoja HIH
MuHepaJa). Eciu nogxogsamas ABU-
JKylllad peaKnud HalifleHa, MOIKHO
CYHUTaATh, UYTO JIeJIOo c/esaHo. HyxHO
TOJIBKO IIOMECTHUTH B COCYJ BhIOpaH-
Hble KOMIIOHEHTHI (BKJIO4ad Te, KO-
TOpble OyIyT HNOCTaBJIATH 9HEPrHUIO)
U J06aBUTH JpyTUe Majble MOJIEKY-
JIBI, BO MHOKECTBe obpaayloiuecsa
B XO0/i¢ IPUPOJHBIX IIporeccoB. Eciu
B peayJibTaTe obpasdyeTcsa yCTOUYU-
Bafd IeN0YKa XUMHUYECKUX peaKIuH,
TO CO BpeMEHEeM KOHIIeHTpalus ee
«y4aCTHHUKOB» OyIeT YBEJIUYUBATHCH,
a caMHM OHU HAYHYT BU/IOU3MEHATHCH.
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JEN CHRISTIANSEN

bHONOTHA

MoryT mnoABUTBLCA KaTajlu3aTophl,
YCKOpPAIOIIHEe KJIIOYeBble peaKIuu,
a Gecriose3Hble JJI CUCTEMBI BeIlec-
TBa MOCTENEHHO MCcYe3HyT. Herarwy,
y TAKOT'0 cocy/Zia JOJIKeH ObITh BXOJ,
Yyepe3 KOTOPBIM MOIJIo 6bI HOCTyHaTh
«CBIpbE» U BBIXOJ JId yAAJIEeHUS «OT-
XO0/10B IIPOM3BO/ICTBAY.

ITogo6HBIE KCIIE€PUMEHTHI HMEIOT
eabld psaj caabblx MecT. Bo-mepBHIX,
CYILIECTBYeT BEPOATHOCTb, YTO dHEP-
rud OyJileT paccenBaThCHd B BUJIE Tell-
Ja, ¥ TOTZJa HUKAKOI0 YBEJIWYEeHUSA
KOHIIEHTpPAIUU peareHTOB He Ipo-
H30H/eT; BO-BTOPBIX, B IPOIECCE XU-
MHYECKUX IpeBpaIleHUuN BO3MOK-
HO o6pas3oBaHHE MNPOAYKTOB, KOTO-
phle BBIIAJAIOT B OCA/I0K U 3aCOPAIOT
anmapaTtypy. 3aTo 06 ycrexe MOMKHO
6yZieT TOBOPUTH Jlaske B TOM cjydae,
€cJId yJlacTcsA cAeaTh JUIIb IIepBbIe
marv o «I0pore KHU3HW», IPHUYEM
OHHU BOBCE HE JIOJI:KHBI IIOBTOPATH Te,
41O OBLJIM C/eJIaHBbI KOrJa-To Ha Iep-
BOOBITHOUM 3emie. CaMoe riiaBHOE —
HoKa3aTh IPaBUJIBHOCTb HAMEYEHHO-
ro IIyTH U IIEPCIEKTUBY AAJbHEHIITNX
Hcclaeg0BaHUA.

«Jlopor KU3HW» MOYKET OBbITh MHO-
JKECTBO, BEIOOp OTHOU M3 HUX OIpe-
JieseTcA JOKAJIbHBIM OKPYIKEHHEM,
U BoBce He 00A3aTeNbHO, YTO IYTh
B KOHIe KOHIIOB INPHUBEJET K IeI0oY-
ke JHK-PHK-6e10k — ocHOBe QpyHK-
MUOHUPOBAHUA COBPEMEHHBIX opra-
HU3MOB. [I3BeCTHO, YTO 3BOJIOIUA He
npegonpeneseT 6yayIInux coObITHH,
U HYKJIEOTHUJbI, BIIEPBbIE IT0ABUBIIHU-
ecda B MeTab0JIMUYECKOU CUCTEME, BO3-
MOJKHO, IpeJHa3HavYaJIUCh AJISI MHBIX
nesne. Hampumep, oHU MOTJIU UTpaTh
POJIb KaTaJanu3aTOpPOB UM dHEPreTU-
YeCKHUX JIello (MMEeHHO TaKylo (pyHK-
IUI0O CEroJHA BBIIIOJHAET HYKJEO-
Tug ATO).
KHe-TO cjaydalHble COOBITHUS WU
06CTOATENBCTBA IIPUBEJIU K COEJU-
HEHUIO HYKJIEOTHUAOB APYT C APYyTOM
u ob6pasoBaHuo PHK. B HacTtosamee

He uckamoyeHo, 4TO Ka-

BpeMs 3TH MOJIEKYJIbI, IOMUMO BCe-
ro IPOYEero, BBINIOJIHAIT OAHY OY€Hb
BaXHYI QYHKIIUIO: OHU y4aCTBYIOT
B 00pa30BaHUU XUMUYECKUX CBA3EH
MeXAy aMHUHOKUCJIOTaMH BO BpeMsA
cuHTe3a 6eJKOB. Bo3MOXKHO, ITIepBbIe
PHK npenaiau To 3Ke caMoe, HO HE OT-
JaBajJid HUKAKOILO IIPeAIIOYTEeHHUdA

9BOMOUNA XMUMUNYECKNX CETEW

[MnoTe3a «BHavane 6bl1 MeTabo-
nmM3m» npepgnonaraeTt o6pasoBaHune
Lenoyek XMMUYECKUX peakuun, Ko-
TOpble MOCTEMEHHO YCNOXHSATCA
M BUOOU3MEHAITCA, Nnpucnocabnu-
BasiCb K YCNOBUAM Cpefbl.
OBPA3OBAHUE UNKJIA. UcTO4YHUK
3Heprun (3gecb — OKUCAUTENb-
HO-BOCCTaHOBMUTESNIbHAaA peakums
npeepaweHna X B Y) conpsaraet-
cA C npoueccom npespawieHus A B
B. Mocnepywouwune peakunm B — C,
C —>D, D—> A 06pa3yloT 3aMKHYTbI
unkn. Ona nogaoepxaHua peakuun,
BbIXOOALWMNX 32 €ro pamMku (3gecb —
D —> E), B UMKn OOJIXXHO nocTynaTtb
6onblle BelwecTBa, Yem npexae.

OBPA3OBAHUVE LNKIIA

OKUCNUTENLHO-
BOCCTaHOBMUTEbHAs
peakuus

«[OBnxyLLasn»
peakuus

%
’

AN © MuHepan

OpI’aHVI‘-IeCKaﬂ
MoneKyna
<= X1Munyeckas
" peakuus

YCITOXKHEHUNE LUUKIIA. Ecnu B pe-
3ynbTarte U3MeHeHUs YyCNoBUIA KaKas-
nméo peakuus uukna (Hanpumep,
C — D) ocTaHaBnvMBaeTcs, TO cucTe-
Ma MOXET MCnofib30BaTb 06XOOHbIE
nytv. B paHHom cny4ae Bbi6paH nyTh
C — D 4epes3 uLeno4Ky c y4actmem
NPOMEXYTO4YHbIX NpoaykToB F, G,
H. AnbTepHaTMBHas BO3MOXHOCTb —
BKJIIOYEHME B LUK KaTanmsartopa
(I), koTOpbI pa3bnoknpyeT npsamoe
npespatieHne C B D. Y106kl ceTb He
pacnanacb, yrnepogcogepxatwiue
COeVHEeHMsa [OOJIXKHbl nocTynaTtb
B Hee B 60MbLIEM KONMUYECTBE, YEM
BbIBOAUTLCSA 3a cYeT gmuddysunn, Bbl-
nageHuns B ocafok u T.4.

YCITOXXHEHUE UMKIA

OkuncnuTenbHo-
BOCCTaHOBUTENbHAA

peakuus

«[BUXyLLas»
LenctBue
Karanusaropa

MocTynnexue yrnepoaa

cnenquPUYIECKUM aMHHOKHCIOTAM.
Jlo <u306peTeHNA» MEXaHU3MOB PeILIN-
Kallud U TPAHCIAIUU, CBOUCTBEH-
HBIX BCEM COBPEMEHHBLIM OpPraHU3-
MaM, 3BOJIIOIUHU ITPEICTOSAO IIPOUTH
6OJIBIION MY Th.

Ecnau mapagurma 3apoKIeHUS JKU3-
HHU B MUPE€ MaJIbIX MOJIEKYJI HOJYYUT
OOJATBEpIKJEHUE, HAM ITPULAETCA U3-
MEHUTHh yKOpPEHUBIINECHd IpeaCcTaB-
JIEeHUA 0 COOCTBEHHON YHUKAJbHOC-
Ttu. Crnenapuii «BHauaie 6vi1a PHK»
B CUJIy Ype3BbIYaTHO MaJIOM BEPOSAT-
HOCTH CBOETO OCYIIIECTBJICHUSA CKOpee
BCEro 03HadaJl, YTO MbI OJJHU BO BCEM
mupe. [To caroBam 6uoxmmmka jHaka

MoHo, «Bo BcesreHHOM He OBII0 HUKA-
KUX IIPEAIIOCHIIIOK K IOSBJIEHUIO U3
HU U 6uocdepbl BMECTE C YEJIOBEKOM.
Mpl — 4YTO-TO BpPOJi€ BBIUTPBINTHOU
KapThbI B a3apTHOM UTpe».

AnbpTepHAaTHUBHAs Ke Tapajurma, Io
mHeHuIo Ctoapta Kaydpmana, npearo-
JlaraeT, YTO «BO3HUKHOBEHUE KU3HU —
BOBCE He TaKO€ YHHUKAJIbHOE COOBITHUE,
KaK MBI CUATAJIN. BcejleHHasaA — He UH-
JUBUyaJIbHOE ¥KUJIHIIE, CKOPEE BCETO
B HEU ecThb U JApyrue, IOKa HEU3BECT-
HBIEe HaM obuTaTteaw . i

Mepesopa: H.H. LladpaHoBcKkas
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diBCMESUA.

——PRIBEATD TYMAH

[To4YeMy COBpPEMEHHbLIE aHECTE3NPYIOLLME
npenapaTbl 0OKa3bIiBAOT HA OPraHn3m
CTONlb MOLLIHOE, MOPOM onacHoe

0115 XXU3HW BO3aencTemne? Ecnu y4eHbie
CMOryT OTBETUTb Ha 3TOT BOMNPOC,

TO, BO3BMOXXHO, UM ygacTcsa co3faTth

HOBOE MOKoNeHne obe3donmBatoLLnX
CP€eLnCTB CTPOro HanpaBfIEHHOro AENCTBUS,
KOTOpble He faBann 6bl HeXenartesbHbIX
NOB6O0YHbLIX 3PP EKTOB

eaBHO Ha BSKPaHBbI BBIIIEJ
oYepegHOU TOJJIUBYIACKUU
Tpuyiep. Ero repoii, Haxo-

JACh IIOJI HapKO30M BO BpeMs oOlIle-
panuu Ha OTKPBITOM cepalle, He-
OUJIAaHHO NPUXOJUT B cebdA, HO He
B COCTOSHHUU IIPUBJIE€Yb BHUMaHHE
Bpaueli. KoHe4YHO, cIleHAapHUCTHI CO-
NPOBOAUJIU CIOMKET Maccou Jeje-
HAIIUX KPOBb Hoapo6HOCTEH, of-
HaKO caMa CHUTyalus He TaK YK
Jajieka oT peajlbHOoCcTH. Cillydyau UH-
TpaolepanuoHHOI0 IPOOYKAEHUA
6GBIBAIOT Y OAHOTO-IBYX ITAIIUEHTOB U3
1 Teic. OGBIYHO OHU KPATKOBpPEMEH-
HBl ¥, K CYACThIO, HE CONPOBOMKIA-
I0TCA HU 0OJIEBBIMH OIIYIIEHUAMU,
HU YYBCTBOM CTpaxa, HO HAIJAJHO
WJUTIOCTPUPYIOT OAWH U3 HEJoCTaT-
KOB CyIIeCTBYIOIIUX 06e360yHnBalo-
mux. COBpeMEHHYI0 aHECTE3UO0JIOT U0
MOKHO YIIOJOGUTH CKOpEe HCKYCCT-
BY, 4Y€EM HayKe, IIOCKOJIBbKY MEXaHU3M
neficTBUA IIpenapaToB JOCKOHAJb-
HO He M3y4YeH, U aHECTEeTHUKH, KakK
U GONBIIMHCTBO JPYTUX IIperapaTos,
TpebyoT JopaboTKU.
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JACK HOLLINGSWORTH Corbis

MHorue coBpeMeHHbIE aHECTE3UPY-
IOIIIME BEIleCcTBa 10 CBOEH CTPYKType
U KJIMHUYECKOMY IIPOSABJIEHUIO CXO HbI
c adupom, aericTBHE KOTOPOTrO BIIEp-
BbI€ IIPOJAEMOHCTPUpPOBaAJ B 1846 T.
3y6HO! Bpauy m3 BoctoHa Yuiabam
MopToH. B HacTosAIee BpemMd B OJHOU
ToJIbKO CeBepHOII AMEPUKE €KEr0JHO
npoBoaaTca 40 MJAH olepanuil mof
obmuM Hapko3oM. Ho co BpemeH Mop-
TOHA yCIIeXH aHECTE3HNOJOTNH KOCHY-
JIUCh B OCHOBHOM yCOBEpPIIIEHCTBOBA-
HUS CHCTEM BBEJE€HUA IpenapaToB
¥ CTpaTeruu yMeHbIIEHUA UX N0604-
HOT'O JIeICTBUA.

Hcnonb3yeMble CErogHsS CpeAcTBa
115 00IIero HapKo3a — caMble MOIII-
HBIE M3 BCEX M3BECTHBIX CylIpeccaH-
TOB HEPBHOH CHCTEMBI, IIpUMeEHHAe-
MBIX B MenuninmHe. OHH BIHAIOT Ha
MEXaHU3MBbl Peryjaanuu IbIXaHud
U CepAeYHOH JIeATEeJIbHOCTH, a UX Te-
paneBTUYECKasa U TOKCUYeCKas (MHOT-
Jla fake JieTajlbHas) KOHIEHTPaIluu
o4eHb OJM3KH, YTO CJIeAYyeT YUUTHI-
BaTh NpU I1oj00pe 036l AJ1d ITarueH-
TOB C HapylieHueM GyHKIIUHA JEerKUX

U cepAlla: OHA JOJIKHA ObITh HUIKE,
gyeM 06b19HO. OZHAKO B TAKOM CJIydae
BO3HUKAeT PUCK KPATKOBPEMEHHOTO

BBIXO/Ia U3 HAPKO3a, KAK B YIIOMAHY-
TOM KMHOpHUIbME.

AHecTe3Ud IMO3BOJISET MPOBOAUTH
TaKWe CJIOMKHBIE ONepalliu, Kak me-
pecajaka opraHoB U pa6oTa Ha OTKPBI-
ToM ceppaie. OqHAKO eciu AelcTBUE
HeHWpPOCyIpeccaHTOB OKaKETCH Upe3-
MEPHBIM, TO ITAIIUEHT MOMKET ITOTH0-
HYTb He B pe3yjbTaTe XHUpypruyec-
KOTO BMeEIIATEJbCTBA, a BCJIEACTBUE
Hapkoaa. 3a nocjaegHue 15 j1eT Koau-
YeCTBO IOJOGHBIX CMepTed CcTabGuIun-
3WPOBAJIOCh U COCTABJIAET IIPUMEPHO
oauH ciaydail Ha 13 Teic. BeposaTHoO,
MeJUIMHA JIOCTUIJIA Ipejega CBOUX
BO3MOYKHOCTEN B BoIrpocax Gesorac-
HOCTHU UMEIONINXCSA aHECTETUKOB. To
JK€ caMO€e OTHOCHUTCSH U K UX HeKesa-
TeJIbHBIM ITI0604YHBIM 3¢ derTam, He-
PEeaKO OYeHb CEpbe3HBIM — OT Hapy-
MIeHUU AbIXaTedbHBIX (QYHKOUN 10
npo6jeM ¢ maMsAThIo. [[eJ10 B TOM, 4TO
He BCe acCHeKThI AecTBUs 06e360aM1-
BAIOIUX IIpEenapaToB Ha IEHTpPalb-

HYI0 HEPBHYIO CHUCTEMY B JOCTATOY-
HOU CTeneHU U3ydeHbl. Temepb CBOe
CJIOBO JOJI’KHA CKa3aTh HAyKa, U ee
II0CJEeJHUE JOCTUIKEHUS B JaHHOM 00-
JacTu o0HAaAeKUBAIOT.

OTKNI4YUTb KOMMYyTaTOP

JIro6oit mpenapat Ajd obIero Hap-
KO03a JOJKeH obecnnedynBaTh CeJaTUB-
HBIIA 1 o6e36osuBaromuil 3¢pPeKTHI,
oAJep:KUBaATh 60JIBHOI0O B 6ecco3Ha-
TeJIbHOM COCTOSTHUU, 06€3ABHIKUBATDH
€ro, «BBIKJIIOYATh» MaMATb. Mccaenysa
MeXaHU3M JeHCTBUSA AaHECTETUKOB Ha
KakJI0M U3 INePEeYNCIeHHBIX HAIpaB-
JIEHU 110 OTAEIBbHOCTH, MBI C KOJLIera-
MU 13 YHuBepcutetra TopoHTO oGHA-
PYKUIN, 9YTO AKTUBHOCTD IIPEIIapaToB
OIloCpeyeTCsA BBICOKOCIIEIIU(PUIHDI-
MH B3aUMOJEHCTBUAMU C ILEJIBIMU
rpyInnamMu KJIeTOK HEPBHOI CUCTEMBIL.
OCHOBBIBAICH Ha ITOJIy Y€HHOU UHOP-
MaIluH, MBI PEIIUJIN CO3JaTh aHeCTe-
3UpYyIOIINe CPeJCTBAa HOBOIO ITOKO-
JIeHUsI, KOMOUHUPYS KOTOPbIE, MOK-
HO OyJleT OKa3bIBaTh CTPOTO HAIIPaB-
JIeHHOEe BJIMSIHUE Ha OpraHu3M )
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MEJIHLHHA

U IIpU 3TOM H€ HAHOCUTb €My BpeJa.
[TonmyTHO HaIIX UCCIE€AO0BAHUA IOMO-
TyT Jy4llle IOHATH, KaK «paboTamT»
ceJlaTUBHBIE, CHOTBOPHBIE U JpyTue
6/JM3KHE K HUM JIEKAPCTBEHHBIE Be-
IecTBa.

Bce cpeacTBa 1 HapKO3a MOMKHO
pPas3jeauTh Ha ABE IPYIIbl B 3aBUCHU-
MOCTH OT cIloco6a UX BBEJIEHUA B OP-
TaHU3M: UHTQJIAIMOHHBIE (TaKHUe, KaK
usodaypaH) U BHYTPUBEHHBIE (Ha-
npumep, nponodou). M te, u gpyrue
BBI3BIBAIOT COCTOSHUE, HAIlOMHUHa-
[oliee rIIy60KUN COH MJIU, KaK 60Jb-
IMIMHCTBO HOBEUWNINUX CPEJCTB, ¢ap-
MaKOJIOTUYEeCKYI0 KoMy. Mcrnonaba3ysa
Takyue MeTOJbl BU3yalHU3alluU, KakK
MarHUTHO-PE30HAaHCHAaA U HO3UTPOH-
HO-sMUCCHOHHas ToMmorpadpusa (MPT
u I[19T), MBI UAEHTUPUIIUPOBAIHU He-
KOTOpble 06J1aCTH TOJIOBHOTO MO3Tra
¥ HEPBHOU CHUCTEMBI, y4acTBYIOIHE
B Pa3BUTUH KOHKPETHOTO OTBETA OP-
raHu3Ma Ha aHecTeTHK. Hampuwmep,
06e3BMKNBAHNE BBI3BIBAETCH BO3-
JeficTBHEM Ha COMHHON MO3TI, aMHe-
3usA (BpeMeHHasd yTpaTa mamMaTu) —
BJIMAHHEM Ha THUIIIIOKaMII (CTPYKTY-
Py TOJIOBHOTO MO3Ta, Y4YaCTBYIOIIYIO
B MeXaHU3MaX NaMATH).

CosHaHue, T.e.
JIOBEKA K BOCIPUATHUIO JAeHCTBU-
TE€JBbHOCTH U MBIIJIEHUIO,
HO€ IOHATHE, JKapKHue CIIOpbl HENpo-
(pU310JIOTOB 110 MOBOJAY TOYHOI'O €ro
oIpe/ieIEeHUA HEe YTUXAIOT 10 CUX II0p.
VIMeHHO 03TOMY KpaliHe TPY/HO BbI-
YJIEHUTh KaKyIo-TO OJAHY aHATOMMU-
YECKYI0 CTPYKTYpPY, OTBE€YaIoIlyIo 3a
yTpaTy CO3HaHUA IPU 00IIleM HAPKO-
3e. CorjtacHO OHOM M3 HanboJIee Io-

CIIoCOOHOCTH dYe-

— CJIOXK-

nyJApHBIX Teopuil, 6ecco3HaTeIbHOE
COCTOAHUE HABJAETCA pPe3yJIbTaTOM
BBIKJIIOYEHUSA KOMMYHUKAIIMOHHBIX
CcBsA3e’ Mexay MHOMKeCTBOM ob6acTel

TOJIOBHOTO MO3Ta, KOTOPBbIE COBMECT-
HO JOJIKHBI obecrnedynBaTh KOTHH-
TUBHBIe QYHKIUU. Ecam cpaBHUTBH
HEUPOHBI ¢ TpoBOoAaMU TeseOHHOU
ceTH, TO AeWcTBHE HapKOo3a MOYKHO
yIogo0UTh OTKJIIOYEHUIO KOMMYyTa-
Topa Ha TejaedOHHON CTaHIIUH.

Ha nporamenun scero XX B. roc-
IIOJICTBOBAJIO MHEHHE, 4YTO JAeHCcTBUE
CpPeACTB JJIA HapKo3a OCHOBAHO Ha
paspymeHUH JUMUIHBIX KOMIIOHEHT
KJETOYHBIX MeMOpaH. BoabmmnH-
CTBO aHECTETHUKOB IIPeJCTaBIsAET CO-
6011 KUpopacTBOPUMBIE BeIlecTBa
caMol pa3HOU MPUPOABI — OT MHEPT-
HBIX T'a30B 70 cTepouioB. Takoe pas-
HooOpasue (PU3NYECKUX U XUMHUYe-
CKUX CBOMCTB IpejnojaraeT Hecleru-

IlencTBMe HapkKosa

Heob6xoqmMo MAeHTUPUIIPOBATH Te
pelenTopHbIE BapHUaHTBI, KOTOpPBIE
CJIyKAT MHUIIEHBIO JIIsI aHEeCTeTUu4Ye-
CKUX BEIECTB; BBISICHUTH MEXaHU3M
WX B3aUMOJeICTBUSA, ONpeAeIA0IIud
u3MeHeHUA B (QYHKIIMOHUPOBAHUU
KJIETOK; yCTAHOBUTH, KAKUM 06pa3oM
NaHHBbIEe U3MEHEHUSA NPUBOAAT K Ke-
JlaeMOMy pe3yJabTaTy U HebJ1arompu-
SATHBIM IIOCJIECTBUAM.

BbiHYy)XAeHHOe MonYaHue

Ha IIOBEPXHOCTU HEPBHBIX KJIETOK
HaxXoguTCsA MHOMKECTBO PENEINTOPOB
Pa3/IM9YHbIX THUIIOB, HO HauOOABIITUNA
HNHTEPEC INPEACTABIAT TE€ U3 HUX,
KOTOpPbIE AKTUBUPYIOTCSHA HeﬁpOMe-
AvaTopaMu (I/IMCHHO YE€peE3 HUX IIE€EpPE-

MOXHO yrnogo6uTb OTKOYEHUIO
KoOMMyTaTopa Ha TeflepoOHHOMN cTaHuunmn

duyeckoe Bo3eHCTBHE HA OPTAHU3M.
OnxHaKO COIJIaCHO pe3yJjbTaTraM Io-
CJIeTHUX UCCJIEOBAHUN, UX MUIIIEHbBIO
CTAHOBATCHA OJMHAKOBBIE OEJIKH — pe-
IENTOPHI Ha IMOBEPXHOCTH HEPBHBIX
KJIE€TOK, TOJBKO B3aUMOJEHCTBYIOT
OHU C HUMHM KaK/JIbIH I10-cBoeMy. [leso
B TOM, YTO YJIEHBI ceMeHCcTBa pelell-
TOPOB OJJHOT'0 TUIIA HEMHOTO pa3janya-
IOTCHA, U KaK/IblH U3 BapUAHTOB KOH-
EeHTpUpPyeTCA B KOHKPeTHOM 061acTH
IeHTPpaJbHOU HepBHOU cucTeMbl. Ha-
JA4ue MOJATHUIIOB JAaHHOTO PELEeNTOo-
pa TOJBKO Ha KJIETKaX OllpPe/leIEHHbIX
CyOIonyIAUYN U IpeoIIpeiesisgeT, Ha
KaKHe MMEHHO KJIE€TKU OyJeT BIUATDH
TOT WUJIW NHOU 06€360IMBaIOIIUMT ITpe-
napar.

B HacTosIIIee BpeMs Iepe/t UCCIeIoBa-
TEJAMH CTOAT TPU OCHOBHBIE 3aja4U.

OB30P: COBEPWWEHCTBOBAHUE HAPKO3A

® Cpepfctea Ana Hapko3a npeAcTaBnsioT co60i MOLLHbIE CYyMpeccaHTbl HEPBHOW CUCTEMBI,
O[4HaKO UX BJINAHMUE Ha rOSIOBHOW MO3T 1 OpraHu3m B LieJIOM eLlle HeJOoCTaTO4YHO U3y4HeHo.

B llccnepoBaHve mexaHuama gencTeusa aHeCcTe3npyrLinx seLecTs nokasasno, 4To Ux co-
cTaBAAOLMeE agpecoBaHbl Pa3HbiM Habopam HEPBHbIX KNETOK. KaX bl 3 HUX MeeT CBOU
6efKoBble peLenTopbl, C KOTOPbIMU N CBA3bIBAIOTCA @HECTETUKMU.

= CosjaB HOBble npenaparbl, 4eACTBYOLLME TONIbKO HAa KOHKPETHbIE PeLenTopbl U, Cnepo-
BaTesNbHO, HA HEPBHbIE KNETKN OMNpeAenieHHOro Tmna, MoOXHO 6bINo 6bl UX KOMOGUHMPOBATL
1 noflyyaTh Xenaemblii pe3ynbTaT ¢ MUHUMarbHbIM PUCKOM AJA 300POBbS NaLuneHTa.

JflaeTcda nHGopManusa 110 HEHPOHHBIM
«resepOHHBIM JUHUAM»). Helipome-
JyuaTopaMH Ha3bIBAIOT MOJIEKYJIHI,
IOCPECTBOM KOTOPBIX HEMPOHBHI «00-
manTca» APYT C APyroM Yepes3 CHUHa-
OTUYECKYIO IIesb. VX BBICBOGOXKIAET
OpecHHANITUYeCKU HEHWpPOH W yjIaB-
JuBaeT mocTcuHantudeckuit. Korga
YUCJIO HEUPpOMeUaTOPOB, CBA3aBIINX-
cAd C pelenTopaMu IOCTCHHANTHUYe-
CKOro HelpoHa, JOCTUTraeT IOPOIr0BO-
I'0 YPOBH4, B IIOCJIeHEM I'eHEpUPYyeTCs
aJIEKTpUUYeCKuU curHaa. OH pacrpo-
cTpaHfAeTCA II0 HEHPOHY W Ilepeja-
eT nHGOPMAIUIO CIEAYIONIEMY 3BEHY
HelipoHHOM ceTu. K HanbGosee moaHo
M3y4YeHHBIM HelipoMeauaTopaM IeHT-
panbHON HEPBHOH CUCTEMBI OTHOCHT-
cd IyTaMaT, CEpOTOHUH, HOpaJpeHa-
JIVH U alle TUIXO0JIUH.

OpHAaKO 115 aHECTEe3UO0JI0T U Topas-
JIo BaiKHee apyras MoJeKyjJa — raM-
Ma-aMUHoMaciasaHad kuciora (TAMK),
KOTOpas MOKET OJIOKMpPOBATH Ilepe-
Jlady HepBHOro mMmiyiabsca. OHa Ipea-
craBiaseT cob6ol HelipoMeauaTOp WH-
TUGUTOPHOrO AEHUCTBUSA, KOTOPBIU CIO-
co6CTBYeT IIojJiep:KaHUI0 OasaHca
B HEPBHOU cHucTeMe, aeMudupys dypes-
MepHoe BO30yiKJAeHNe HENPOHOB B OT-
BET Ha CUT'HAJIBI, IIOCTYAIOIIYE OT Y-
TUX HEPBHBIX KJIeTOK. CIernaIncThI
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nosgarampT, 4To TAMK urpaet xirmoue-
BYIO pPOJIb B JIEHCTBUM aHecTeTHUdYe-
CKHUX CPEJICTB.

BojpmuHCTBO peELEenTopoB, B3a-
uMmogercTByomux ¢ F’AMK, — aTto
VOHHBbIE KaHaJbl, Yb€ COCTOSHUE Me-
HAEeTCA B INPUCYTCTBUU JIUTAHJOB.
Kormpa TAMK (n1uranpg) cBA3BIBaeT-
cfd ¢ TaKUM pelenTopoMm, KoHpopMa-
U OCJIETHETO0 MEHAETCS, IPOUCXO-
JAUT BpeEMEHHOE OTKpbIBAaHUE KaHaja
U B KJETKY YCTPEMJAITCA OTpHUIlA-
TEJIbHO 3apsKE€HHBbIE NOHBI, YTO IPU-
BOJUT K U3MEHEHUIO TPpaHCMeMOpaH-
HOro INOoTeHIlHaJjJa KJIeTKU. B pe3ynb-
TaTe OHa yTpadyuBaeT CIHOCOOHOCTH
K FeHepaIruu Bo30yKJAIOIIEro 3JIeKT-
PHUYECKOT0 UMITyJIbCA.

I'maBHOM MUIIEHBIO AaHECTETUKOB
cranoButca ['AMK-penentop mnopa-
Tuna A (FAMKa-penenrtop). OH ke
OIoCpeayeT TepAIIEBTUYECKOE JEeHUCT-
BHE APYTUX CEJATUBHBIX U TMITHOTHU-
YEeCKHUX IpenapaToB, OTHOCAIINXCH
B OCHOBHOM K KJIaccy OeH3011a3eIu-
HOB (Hampuwmep, penaHmyma). BeH-
30[Ma3€NUHbl B 0O4€Hb HU3KUX KOH-
I[EHTPAalUAX NOBBIIIAIT aKTUBHOCTH
FAMKa-penenTopos, 0 4eM CBUAETEIb-
CTBYET TOT (paKT, YTO B IPUCYTCTBUU
BEIIECTB-aHTATOHUCTOB, MNPENATCT-
BYIOIIUX CBA3bIBAHHUIO OeH3o0aUa3e-
nuHoB ¢ T[AMKa-penentopamu, Tepa-
neBTUYECKUU a(pdeKT mpernapaToB HE
nposasaserca. K coxaneHuro, 1ogo6-
HBIX aHTATOHUCTOB JJISI aHECTETHUKOB
ob1ero gercTtBusa He HangeHo. Of-
HaKO 9KCIIEPUMEHTHI Ha TOHKUX Cpe-
3aX pasjJIMYHBIX ob6jgacTel TOJOBHO-
ro Moara U HeWpoHaX, BhIpaIlleHHBIX
B KyJbType, IIoKa3ajiku, YTO aHecTe-
THUKHN 000UX TUNOB (MHTaJAIIMOHHBbIE
U BHYTPUBEHHBIE) YBEINYUBAIOT
JJINTEIbHOCTh 3JIEKTPUYECKUX HM-
NYyJIbCOB B IOCTCUHANITUYECKUX HEU-
pPoHax, reHepUpPyeMbIX IPU yYacTUU
F'AMHKa-penentopos.

I[To-BUAMMOMY, aHECTETUKHN B3aU-
MOJENUCTBYIOT C JUCKPETHBIMU CBHA-
3BIBAIONIUMU MOJOCTAMH UJIHN CIIe-
nupuIecKUMu
F’AMKa-penenTopoB M Te€M CaMbIM
YBEJINYUBAIOT BpeMs IIpebGbIBaHUA

AMHWHOKHCJIOTAaMM

KaHAaJIOB B OTKPBITOM COCTOSITHUH, YTO
npojjeBaeT HUHIuOUPYyIoIee BIUIHUE
mouiekys TAMK, cBA3aHHBIX C JaHHBIM
peuenTopom. >

OENCTBUE AHECTETUKOB

Kak 0OCHOBHOM, Tak 1 NO6O4HbIN 3d-
heKT cpencTB ANS Hapko3a obyc-
NOBfIMBAETCA TEM, 4TO BCE OHU SB-
NATCA MOLHbIMK CynpeccaHTamm
HEPBHOW CUCTEMbI, BAUAKOLWUMU
Ha (PYyHKUMOHWPOBAHUE FOJIOBHOrO
W CMMHHOro Mo3ra, cepgua v gbixa-

TenbHbIX NyTen. Llens HoBenLwmnx nc-
crnefoBaHUM COCTOUT B UAEHTUGU-
Kauuu Tex HepoHaslbHbIX CTPYKTYpP
n obnacrten, UBMEeHeHNe aKkTUBHOCTH
KOTOpbIX onpefenser Te UM UHble
0CO6EHHOCTUN COCTOSIHMSA NaLueHTa,
HaxopgsLlerocsa nog HapKO3om

ComaToceHcopHas kopa
rONOBHOMO MO3ra

MoTopHas kopa
rONOBHOro Mo3ra

[MpedpoHTanbHas kopa
rof0BHOrO MO3ra

Tanamyc

MwnHpaneBsunagHoe
Mnnokamn

ObixaTenbHble LeHTpbI,
HaxoasLlmecs B CTBOJE
rofIoBHOrO MO3ra

Mo3xe4dok
CnunHHOM

KOMMNOHEHTbI COCTOAHNA AHECTE3U

3aT0pMO)KeHHOCTb, KOTOpas NposABASETCA B BANOW peakuumn Ha BHELUHWE pa3fpaxuTenu,
3amMepneHne pedn N ABUXEHUN, YMEHbLLIEHNEe aKTUBHOCTM KOPbI FOJIOBHOIO MO3ra

OTCyTCTBME BOCMPUATUSA OECTBUTENBHOCTM U peakuum Ha Hee. Bonee rny6okoe, Yem npu
cefauum, nogaefieHne akTMBHOCTY KOPbl FOMTIOBHOMO MO3ra. 3Ha4YuTeNnbHOe YMEHbLUIEeHVe
aKTVMBHOCTM Tanamyca, 06,1acTi FONIOBHOrO MO3ra, rAe OCYLLEeCTBISETCS NepBUYHbIN aHa-
N3 UHopMAaLMK, NOCTyMNatoLLei OT BCEX OPraHoB YyBCTB (KPOME 06OHSIHMS)

OTCyTCTBME [BUraTeNibHOM peakuuy Ha BHELIHWE U BHYTPEHHWE CTUMYIbl (MexaHu4e-
CKMWe, TennoBble U T.A.). TaKoe COCTOsIHWE NPEXOAsLLE napanu3auuy CBa3aHo B OCHOBHOM
C nopaBrieHNeM akTUBHOCTM HEMPOHOB CMIMHHOFO MO3ra, XOTS ONpefeNieHHbI BKnag BHO-
CUT U MO3XEYOK

OTCyTCTBYE BCAKUX BOCMIOMUHAHWI O NEprofe HapkoTuaauum. MexaHnam namsat hopMu-
pyeTcs Npu yHacTUM MHOFMX CTPYKTYP FOSIOBHOroO Mo3ra: runnokamna, MMHAaneBUAHOMO
Tena, npedpoHTanbHOM KOpbl U T.4. AHECTE3UPYIOLLVE CPEACTBA BAUSAIOT Ha BCE Ha3BaH-
Hble CTPYKTYpbI

Mwuopenakcauus (MbiLleYHas paccnabieHHOCTb) U aHanbreaus (OTCYTCTBME GOMEBbIX OLLY-
LLLeHWi1) CBSA3aHbl B OCHOBHOM C NOJaBJIeHNEM aKTUBHOCTM CMIMHHOMO MO3ra
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HECOCTOSABLUNNCA KOHTAKT

MpenapaTtbl 4N HAPKO3a NPepPbLIBAIOT COOOLLEHME MEXAY HEMPOHaMMU, ycunmeas
OencTBmne nHrnbutopHoro Heripomegmatopa FMAMK. B cBonx nccnegoBaHusax Mol
nbiTaeMcs YCTaHOBUTb MEXaHM3M LaHHOro npouecca
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——— Ty3bIpek

ocTcuHanTuyecknin
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BHecuHanTuyecknn ‘
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OrpugaTenbHble
® . VOHbI
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AHECTETUKW N TAMK: TUNEPMNONAPN3AUNA MEMBPAHbI

FAMKa-penenTopamu o6iaajmaet
noJiaBJIIoNIee 60IBIITMHCTBO HEHPOHOB,
B CBfI3W C Y€M BO3HHKAET PE30HHBIN
BOIIPOC: MOYeMy aHECTEeTHUKH HEOIU-
HaKOBO JIEVICTBYIOT Ha pa3Hble 061acTH
rojosHoro Moara? KapTuHa nposc-
HUJIACh IOCJe TOTOo KaK oOHapyKU-
Jach CTPYKTYypHas HEOJHOPOJAHOCTH
TaKUX perenTopoB. Kamaplil u3 HUX
npeAcTaBIdgeT coO0M CI0KHBIA OeJl-
KOBBIM KOMILJIEKC M3 IATU cyObeau-
HUI[, KOTOPbIE MOTYT O0bEAUHATHCA
B pa3HBIX KOMOMHaANuAX. Y MIJIEKO-
NHUTAIOIUX CYIIECTBYET 10 KpalHeHn
mepe 19 pasHeix TAMKa-penenrop-
HBIX CyO'b€ITUHHUL], IPUYEeM GOJIbIITHH-
CTBO U3 HUX ITPEJICTABIEHBI HECKOJIb-
KMMH BapuaHTaMu. Boob6pasure,
KaKoe OrPOMHO€ YHCJI0 KOMOUHAIIUHT
MOKeT cyliecTBoBaTh! Bripouewm, Ha-
uboJsiee pacIpoCcTPaHEHBI CyO'beINHU-
IIbI BCEro Tpex TUIIOB — aiybda, 6eta
u ramMa. B ocHoBHOM '’AMKa-penen-
TOPBI COCTOAT W3 ABYX ailbda-cydb-
equHUI], IByX 6eTa- M OQHOW ramMma-
Ccy6beIUHUIBI (B HEKOTOPBIX OTAEIaX
TOJIOBHOTO MO3ra MecTo raMma 3aHU-
MaeT JAeabTa WM S1cuioH). Ho Bamk-
Hee BCEero To, 4YTO CyObeIWHUIHBIN
COCTaB pPELEeINTOPOB pPagUKaAJIbHBIM
obpa3oM BJIHAET HA UX HOBEJEHUE:
pasingusa BCero B OJHOU cy6beJTHU-
e MOTYT U3MEHUTH OTBET PEelenTo-
pa Ha To WU NHOE aHecTe3Uupyloliee
CpeZCTBO.

Jlm1a kamkaou o6JacTU TOJIOBHOTO
moara xapakrepHel TAMKa-penenTo-
PBI CO CBOUMH CyOGBbEIUHHUIIAMU, II0-
3TOMY y HUccjeqoBaTeleld nosaBUIach
BO3MOIKHOCTB BBIICHUTB, KaK o0ecrie-
quBaeTcd cuenuUIHOCTh AeHCTBUA
aHECTETHUKOB Ha pa3Hble OTAEe/IbI IIeHT-
panbpHOU HepBHOU cUCTeMBI. UYTOOHI
HNOHATH MeXaHU3M, HYKHO IIpocJe-
IUTHh, KAKHEe UMEHHO BeIllleCTBa CBS-
3BIBAIOTCA B KAKJOM OT/EJIE CO CBOU-
MH pelernTopamMu.

Kpyr muwueHen cyxxaeTtcs

MBI ¢ KOJIJIETaAMM PEIININA 3aHATbCA
uJeHTUPUKAIlMEN PEeNTOPOB, OIoC-
pPeAyIoIINX aMHeCTUYEeCKOe JeificTBue
aHECTETHUKOB, a MOTOMY COCPEIOTO-
9YUIM ycuausa Ha nadydenuu F’AMKa-
peLenTopoB HEHUPOHOB TUIINOKaM-
na. lMsBecTHO, 4YTO A1 aMHE3UU
IIpU HapKo3e TpebyeTcs 3HaYUTeJIbHO
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MeHbIIIasg J03a Ipernapara, 4eM JIJisd
ob6ecrieueHus 6eCCO3HATEJNBHOTO CO-
CTOAHUSA WJIN HeHmoaABHiKHOocTU. Ho
IIO0 HE YCTaHOBJICHHLIM IIOKa HpI/I‘-II/I—
HaM B IIaMATHA HCKOTOprX IIanreHTOB
OCTaIOTCH OT/IeJIbHBIE AITU30/bI Ollepa-
nuu. UaenTudunmuposas peLenTophl,
OTBETCTBEHHBIE 3a aMHECTHUYECKOe
JeficTBUE HapK03a, MBI CMOYKEM BBI-
ABJATH NAIUEHTOB, KOTOPBIM I'PO3UT
HHTpAaoIllepallOHHOE IMpPOOyKIAeHUE,
HOCKOJIbKY JITaHHBIE PEIENTOPhl Y HUX
OTCYyTCTBYIOT. Hamu wucciegoBaHus
IOMOTYT TaK:Ke HaWTu Oe3omacHbIe
croco0bl aHECTE3UH, IPU KOTOPBIX I10-
IoGHBIE CIyYau UCKJII0YAIUCh ObI.

B xome paGoTbl MBI C yAWUBJIEHU-
eM OOHapYKHUJIU, YTO ONpeJeIeHHOe
ydacTue B JeHICTBUHM AaHECTETHUKOB Ha
OpraHuU3M MPUHUMAKIT PEIENTOPHI,

HOIYJISAINY NOCTCUHAIITUYECKUX pe-
IEITOPOB, HA KOTOpPbIE OKa3bIBAIOT
CUHepru4YHoe Bo3JelicTBue Hauboee
pacrnpocTpaHeHHBbIE CpeACTBa [IJd
HapKo3a — MHJA30JaM U IIponodoJr.
B cBoux M3BICKAHUAX MBI ormpann(:b
Ha 9JEeKTPO(PU3NOJIOTHYECKHE METO-
IIbI:
YEeCKUX HMMOYJbCOB, T'€HEPUPYEMBIX
B HeHpoOHaX rUImnoKamna B KyJabType,
u oOpaTu/iiu BHUMaHUE Ha TO, YTO IIPU

U3MePAIN aMIIUTYAY 3JIEKTPU-

KOHIIEHTPAIIUAX aHECTETHUKOB, BbI3bI-
BaIOIIMX aMHE3UI0, 3HAYUTEJIbHO yBe-
JUYUBaEeTCsS BBICOTA HHU3KOAMIIJIMN-
TYJHBIX UMIIYJIbCOB, KOTOpPbIE OOBIY-
HO TE€HepUPYIOT BHECHUHANTHUYECKHE
IF'AMKa-peuentopsl. BMmecTo TOro 4ro-
OBl JOelicTBOBATh Ha «KOMMYTaTOpP»,
npenapaTsl (I0JKJII0YUINCE” K CAMUM
«TeneOHHBIM IUHUAM» — HEHpPOHaM.

HoBble noaxoabl B aHECTE3UOoNorum
CMOTYT UCKJIIOYNTb BbIXOM NaLWeHTa
N3 HapKo3a 40 OKOH4YaHus onepaunm

pacIoyIo:KeHHBIE 3a IIpeJleJlaMHu CH-
Harca. Eciii cpaBHUTB CUHAIIC C KOM-
MyTaTOpPOM, COeUHHAIOINIUM JIBE KJIET-
KH, TO PELENTOPHI, PACIIOJIOKEHHBIE
Ha ero nepudepuu WU B Tejle HEU-
POHa, MO¥KHO YIOAOOUTD IITENCEIAM
B caMoil TenedoHHON TuHNU. BHecu-
Hantuyeckre TAMKa-penenTopsl ak-
TUBUPYIOTCA IIPU OYE€Hb HU3KUX KOH-
nearpanuax F’AMK, B KOTOpBIX JaH-
HOE BeIlleCTBO B HOpMe IIPUCYyTCTBYeT
BO BHEKJIETOYHOM IIPOCTPAHCTBE UJIU
nonajzaeT TyJAa M3 COCEJHUX CUHAI-
coB. BoapbIoe KoJIm4ecTBO ITO0OHBIX
pelenTopoB HaXOAUTCS B HeMpoHax
TaKuUX obJjlacTel TOJOBHOTO MO3ra,
KaK TMIIIIOKaMII M TajaMyc (IocJies-
HUM y4yacTByeT B (pOPMUPOBAHHUU
co3HaHuA U 60JIEBBIX ONIYMIEeHUM),
a TaKKe B HEKOTOPBIX YYaCTKAX KOPHI
TOJIOBHOT'O MO3Ta M MO3JKe4YKe.
Buecunantuueckue I'AMKa-pe-
[ENTOPHI MBI OOHAPYKUJIU CIIyYaliHO,
3aHUMAaACh 6e3pe3yJbTaTHBIMU IIO-
HCKaMH Ha IOCTCUHAIITUYEeCKOM Hel-
POHE PEIeNTOpPOB, YYBCTBUTEJIbHBIX
K OY€Hb HU3KUM KOHIIEHTPAIIAM aHeC-
TETHKOB, IIPU KOTOPBIX HACTyHaeT aM-
He3Wd. MBI IIBITAJINCH TaKKe (OIATH-
TaKu 6e3yCIeNTHO) UAeH TUDUIIPOBATH

Mpbl 06HApPYKHUIN, YTO BBOJAHMBIE
BHYTPHUBEHHO aHECTE3UPYIOIUe IIpe-
napatsl IporrodoJ ¥ 3TOMHUAAT, a TaK-
JKe MHTaJIAIINOHHBIN aHeCTeTUK U30(-
JypaH YBEJIHYUBAOT aMILIUTYAY
YIOMAHYTBHIX HUMIIyJabcoB B 35 pas
B KOHIIEHTPAIIUAX Iropas/io MEHBIIUX,
4eM Te, IIPU KOTOPBIX HAcTyIaeT o6e3-
nBmkuBaHue. Ciaabblii IIOCTOAHHBINA
TOK, ontocpeayeMbrii TAMKa-penento-
paMu B OTCYyTCTBUE AaHECTETHUKOB, ellle
paHee 3apeructpuposaiu CTUBEH
Bpukiu (Stephen G. Brickley) u Mapk
®dappanTt (Mark Farrant) nusa Meaunus-
CKOTO KoJjlstexa JIOHJOHCKOT0 YHUBEP-
cuTeTa. YAWBUTEIBHBIM OKa3aJioch
TO, YTO BHECHUHANTHUYECKHE peleln-
TOPBI NPOABJIAJU KpaliHe BBICOKYIO
YyBCTBUTEJIbHOCTh K HUYTOXKHO Ma-
JIBIM KOJINYeCTBaM aHECTEeTHUKOB 060-
UX TUIIOB, IPA TOM YTO BEJIUYHHA
IIOCTCUHAIITUYECKOrO CUTHAJIa II0YTU
He u3MeHsAJach. [leso ke 3akJjamoda-
JIOCh B TOM, YTO MBI, IIPABUJIBHO BBI-
6paB OGBEKT HU3y4YEHUS, HE TAM €ro
HCKaJIU.

B xome panpHEHMIIMX HCCIe0OBa-
HUH BBIICHUJIOCH, YTO BHECHHAITH-
gyeckue 'AMHKa-penentopsl o CBO-
el CTPYKTyp€ HEMHOI'O OTIMYAITCHA

OT CHHANTHUYECKUX: OHU COJIEpIKaAT
anbpda-5-cybpesuHUIY, KOTOpaA y I10-
CJI€IHUX OTCYTCTBYET IOYTHU IIOBCE-
MecTHO. JlaHHOe pas3januyue, I10-BHU-
JAUMOMY, 1 OTBEUYaeT 3a UX pEaKIUIO
Ha HUYTOMXKHO MaJIble KOHIIEHTPallluu
aHecTeTUKOB. Emie panblle 6blIN
BBIABJIEHBI CBUJIETEJIbCTBA TOTO, YTO
F'AMKa-penenTopsl ¢ anbda-5-cyosb-
eUHUIlEN y4acTBYIOT B MeXaHHU3Me
naMATH, OIOCPEAYEMOM TUNIIOKAM-
IOM, YTO COIJIAaCOBBIBAJIOChH C HAIIIUM
npejcTaBJI€HUEM O BOBJIEUYEHHOCTH
anb@da-5-penenTopoB B aMHeCcTHYe-
CKOe JIeiCTBUE CPEACTB JJIA HapKo3a.
Yto6Bbl IPOBEPUTH CHPaBEAJINBOCTH
TUIIOTE3bI, MBI IOCTABUJIN ONBITHI HA
TreHeTU4YeCKU MOoAuGUIIMPOBAHHBIX
MBIIIAaX, y KOTOPBHIX ajldbda-5-cy6s-
eIVHUIa OTCYTCTBOBAJA, U COIOCTA-
BUJIA Pe3yJbTaThl C TEMU, YTO ObLIU
HOJIy4YeHBbI I OOBIYHBIX I'DBI3YHOB.
Kak u ommugaiock, IIOCJIEIHUE IIPO-
fAIBJIAJIN BBICOKYIO YYBCTBUTEJIBHOCTD
K 9TOMUJATYy B OY€Hb MaJIbIX KOHIIEH-
Tpanudax, a IepBble Ha HEro He pearu-
poBaJu.

MBI TaKKe YyCTaAaHOBHJIU, YTO yTpa-
Ta anbda-5-pernentopoB T’AMKa Hu-
KaK He CKas3blBaJlach Ha OCTAJbHBIX
COCTABJIAIINNX AeHCTBUA HapKoO3a.
[TosryyeHHBIE JaHHBIE OJHO3HAYHO
YKa3bpIBAalOT Ha TO, YTO BIUAHUE dTO-
MujaTa Ha IaMAaTh, C OJ{THOU CTOPOHBI,
U JpyTrue QYyHKIIMM OpraHusMa, C Apy-
o, MO¥KHO pa3rpaHUYUTh, OCHOBBIBA-
fAACh Ha (papMaKOJIOTMYECKUX 0COOEHHOC-
TAX Cy60'bEIUHUI] COOTBETCTBYIOIINUX
PELEnTOPOB.

B EBponie u CIIIA y:Xe HUCIOJIb3Y-
I0OTCS CXOJHBbIE dKCIIepUMeHTAaJIbHbIe
NOAXOAbl JJIA MCCJIeJOBAaHMUA aHec-
TETUKOB THUIIHOTHUYECKOTO U o00e3-
ABUKHBaloIero Aeticteuda. Tak, I'per
XomaHukc (Gregg E. Homanics) us
MeaunuHCKON MKOoJIbI [TUTTCOYy preko-
ro yHUBEPCUTETA IOKA3aJI B 9KCIIEPU-
MEHTaX Ha F'eHEeTHYEeCKU MOOUuPUIIU-
POBaHHBIX MBIIIAX, YTO KUBOTHBHIE,
y koTtopeiXx TAMKa-penenTtop jauiieH
JlenbTa-5-cy6’beJUHUIBI, MEHEe Yy B-
CTBUTEJbHBI K THITHOTUYECKOMY BJIU-
AHUIO aHECTEeTUYEeCKOro mpemnapara.
OpHakKO UX peaknus Ha nponododl,
9TOMHUJIAT U JApPyTHUe HECTEepPOUJHBIE
aHEeCTEeTUKH Oblla TaKOH Ke, KaK
Yy OOBIYHBIX MBIIIEH. >
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MEJIHLHHA

CNCTEMbI KOHTPOJA

lMpexpe 4em NpoBOAMTHL onepauuto, Tpebyto-
wyto obLiero Hapkosa, nayuMeHTa nogknoyaoT
K pasHoo6pas3HbiM KOHTPONUPYOLWNM YCTPON-
cTBaM. MHOrme u3 HUX JONXHbI CBOEBPEMEHHO
6noknpoBatb NO6OYHbIE OENCTBUA aHeCcTeTu-
KOB: YrHETeHue OblXxaHus, HapyLleHne paboThbl
ceppevyHo-coCcyanucTon CUCTEMbI, CHUXeHue
apTepuanbHOro gaBfieHUs, NOBbILLEHUE TeMne-
patypbl. AHecTe3nonor MMeetT BO3MOXHOCTb
KOppeKkTupoBaTb [[O03Yy aHeCTeTUKOB, C TeM
YTOObl 4OCTUYb HYXXHOW rMy6uHbl HapKo3a 6e3

AnnapaTt nogaum

rasoBon cmecu

Kucnopopg v Bo3gyx, CMeLLaHHble

C VHFansiyMoOHHbIM aHECTETUKOM,
nocTynarT No 0fHOM TPybKe, a Bbiabl-
XaeMble radbl OTBOAATCA MO APYrom

yuiep6a gns opraHmama

JaTumnkun anekTpokapauorpaca
HaknapgbiBatoTca Ha rpyaHYo KNeTKy

N KOHEYHOCTW; PETUCTPUPYIOT ANEKTPODU3UN-
0JIOrn4eckKyr akKTUBHOCTb cepaua U 4acToTy
cepaeyHbIX COKan.IEHVIVI

NMoporpeBaemMoe —————o

He nokasaHbl: opeano

HarHeTaembili TennbIn

TemnepaTypHbIn

AaT4YUK
HaknapgbiBaetcs Ha KOXY
nnn BBOOAUTCA

B NPAMYIO KULLKY

(B 3aBMCUMOCTH

OT XxapakTepa onepayum)

ApTepunanbHbin
KaTeTep
Beopgutcs B apTepuio
B 06nacTu 3anscTbsa
unu naxa. Nossonser
perynapHo otéupaTtb
npo6bl KPOBM

JlaHHbBIE pe3yJbTaThl OIPOBEPrarT
OGpITOBaBIllee paHee IpeJcTaBJIeHHUE
O TOM, 4YTO BBUY XUMHNYECKOTO paa—
HoOOpasusa CpeAcTB JJsA HapKo3a
B OCHOBE NX MHOTOCTOPOHHETO Jei-
CTBUSA JIE}KUT KAKON-TO OOIMUKN Me-
xaHnusMm. K TOMy e 3Mnnpnqec1{me
OOMCKHM HOBBIX IperapaToB He pas
I PUBOAMNIU K 0GHAPYKEHUIO BEIIECTB,
KOTOPBIE JIOCTUTAIT OJHOTO Pe3yJIb-
TaTa pa3HbIMU Iy TAMU.

dtoMuaaT, HAIpUMep,
€IMHCTBEHHBIM HCIIOJIb3YEMBbIM B KJIU-

ABJIIAETCHA

HHUYECKON IIPAKTUKE aHECTETHUKOM,

OB ABTOPE

BO34yX NoaaepXxueaeT
HOpMasibHylo TeMneparypy
Tena. PacTBopb! A5 BHYT-
pUBEHHOTO BBEAEHUS
TOXe NnoforpeBarTcs

AaTtumk

oKcuremomeTpa
MpukpennseTcsa

K nanbuy unu yxy;
no3BosisSieT onpefensTb
HaCbILLEHHOCTb KPOBM
KUCOpPOAOM

KOTOPBIA B3aHUMOJIEHCTBYET TOJBKO
cTAMKa-penenropamu, cogep:xanim-
mu 6eTa-2- uam 6eta-3-, HO He GeTa-1-
cy6peguHuIy. OTIUYUE IEPBBIX IBYX
6eTa-cy6beIUHUI] OT TpeThbed obyc-
JOBJIMBaAeTCsS 3aMEHOM BCEro OJIHOM
aMHHOKUCJIOTHI B CcHeU(PUUYEeCKOM
y4dacTke O6eIKoBOM MoyeKyabl. Hak
oKas3aju IpoBeJeHHble (apMales-
THUYECKOU KoMIlaHuel Merk OIIBITHI
Ha TpaHCI‘eHHI)IX MbIIIax, Hecymnx
MyTaliio B JaHHOM y4acTKe aMHHO-
KHCJIOTHOM nenu 6eta-2-cy6beJUHU-
IbI, 9TOMUJIAT TPOABIAET MEHBIIUN

Besepnu Opcep (Beverly A. Orser) — cneunanucTt B 06n1act aHeCTe3NONOrUm 1 Ncu-
xonoruu, npodeccop YHnsepcuteta TOPOHTO U NPAKTUKYIOLLMUIA aHECTE3NONOT YHU-
BEPCUTETCKOW KNMHUKW. N3yyas MonekynapHble MeXaHU3Mbl 4EeNCTBUS aHECTETUKOB,
OHa HapeeTcs pa3paboTaTb HOBble CpeAcTBa aHecTe3unm, BMsHME KOTOPbIX Ha opra-
HM3M MOXHO 6b1510 6bl YeTKO KOHTponupoBaTtb. Opcep ABMseTCA O4HUM U3 co3paTenen

HOBOIO CHOTBOPHOro — rabokcagona.

MaHXxeTa
annapara

Ans u3MepeHysi

BHYTPUBEHHOI0O BBeAEHUS
O6ecneynBaeT BHYTPMBEHHOE
BBeJeHne aHeCTETUKOB

N pasfindHblX )KVI,EI.KOCTeI7I

HapKOTHU3UPYIOMUN 2P PeKT, oJHAKO
€ro CIIoco6HOCTh 00e3BMIKUBATH Op-
TaHM3M OCTaeTCs Ha IIPEeKHEM ypPOB-
He. C IoMOIIbI0 TPAHCT€HHBIX MbIIIIEH
c Takol ke myTanuei B 6eTa-3-cyob-
equHule, YBe Pynoabsd (Uwe Rudolph)
u3 [[ropuxckoro yHuBepcurTeTa o6Ha-
PY¥HUJI, YTO 3TOMHAAT U IIPoIodoa
OKa3bIBAIOT Ha KUBOTHBIX TOpas[io
MeHbIllee TUINHOTUYECKOe U aHallb-
resupypolnee geficTBue, 4YeM 0OGbIYHO.
B 1o x&e BpeMda 2P PEeKTUBHOCTD aAlb-
¢dakrcasioHa HE U3BMEHAETCHA: I0-BUIU-
MoMy, 6eTa-3-cy6belUHHUNA HE CIIy-
JKUT MUIIEHBIO AJIA JaHHOI'0 Ipela-
para.

BakHa 11 eJUHUYHAA aMUHOKUC-
JjoTHas 3aMeHa B 6era-2- u Gera-3-
cy6peUHUIIAX JJIA IIPOABJIICHUA aM-
HECTETUYECKUX CBOMCTB YIIOMAHYTHIX
BBIIIIE IPENapaToB — eIlle IIPEeJCTOUT
BBIICHUTH. HensBecTHO TakKiKe, Ka-
Kad o6JIacTh MEeHTPAJIbHOU HEPBHOU

36
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MEJIHUHHA

CHUCTEMBI CTpajaeT IIPpU TaKUX MyTa-
nuax. Mimerorcda Jullb YKa3aHUA Ha
TO, YTO 3aTparuBarTcCA BHECHHAIl-
Tudeckue TAMKa-penenTops! Helipo-
HOB TajJamyca. HTak, ecaim cymMMHU-
poBaTh BCE BBbIIIECKAa3aHHOE, MOMHO
C YBEPEHHOCTBIO CKa3aTh, yTo TAMKa-
pPeLenTopsl UTrpaloT KJIIOYEBYIO POJb
B peaKIMU opraHu3Ma Ha Ipelnapa-
THI JI Hapko3a. Tenepp HaIa 3aja-
4a COCTOUT B TOM, YTOOBI HA OCHOBE
nHpoOpMaIY, IOJy4YeHHOU NpU U3y-
YEeHUU yKe U3BECTHBIX aHECTETHUKOB,
co3/aTh JIeKapCcTBa, OKa3bIBAaWOIHE
He CUCTE€MHOe€, a CTPOro HalpaBJIEH-
HOE JIeVICTBHE.

He HaBpeguThb!

Kak nokasaiu ucciieJoBaHUs, IIPO-
BeJIeHHbIE HAMU U JPYTUMHU YUY€HBIMU,
BHecuHantuyeckue [AMKa-penen-
TOPBI, KOTOPBIE COJAEpKAT aabda-
5-cy6'beIUHUILy, UTpaIOT KJIOYe-

MoHuTop KanHorpadca
MHdopmupyeT o cogep>xkxaHum
AvoKcupa yrnepoaa B Bbl-
[blXaeMoM BO3Jyxe, 4TO Nnoka-
3blBaeT CTeneHb BEHTUNALMM
nerkunx

FasoaHanusaTop
CnepauT 3a KOHUeHTpaumen
Kucnopopga, guokcmaa
yrnepona u aHecTeTMKOB

BO BAbIXaeMOW 1 BblabIXaeMomn
rasoBblX CMeCcsx

Ucnaputenu

I/IcnameT UHranAaunoHHble
aHeCcTeTUuKn n cMeLlnBarT UX
B CTPOro KOHTPONMpyembIxX
nponopumax

MoHuTop cuctemsl
nogayv aHeCTETUKOB

Bnok KkoHTpons No-
[ayn aHeCTeTUKOB

YcTponcTBO Nnopgaym
aHecTe3unpyroLmnx
cpencTts

CMelunBaeT UHransaunoHHble
aHeCTeTUKU C KUCTIOPOAOM

1 BO3[YXOM U KOHTPONMUPYET UX
nogady. Cuctema curHanusa-
uuu onoeeLlaeT 06 oTcoeamHe-
HUM annapaTa noga4u ra3oBou
CMECHU UINN U3MEHEHUSAX

B KOJIMYECTBE BAbIXaeMoro
Kucnopoga. YoanseT guokcug,
yrnepoaa u aHecTeTUKM,
cofepxalymecs B BblgbIXaeMoM
BO3yXe, YTOObl OHM He 3arps3-
HANMW ONepaunoHHy

BYIO POJIb B Pa3BUTHUU aMHE3UU MO[
NEeVCTBUEM OSTOMMAaTa U, BO3MOIK-
HO, APYTUX NPUMEHAEMBIX CEroJHs
cpeacTB ajada obmiero Hapkoaa. [lox-
Oupas JeKapCcTBEHHBIE BellecTBa, KO-
TOpble B3aUMOJENUCTBYIOT C JaHHBI-
MU pelenTopamMu UM, HAaIpOTUB, He
CBA3BIBAIOTCHA C HUMH, MOKHO OyJeT
n36UpaTeSIbHO BJIUATH HAa MEXaHU3M
naMsaTH.

Ha camom fgejie mogoGHBIE BEIECT-
Ba yie UMEIOTCH, HO IpeHa3HaYeHbI
OHU JUIA IPYTUX nesield. Tak, mpegKIu-
HHUYECKYIO IIOJATOTOBKY IIPOXOIAT Je-
KapcTBa CEJATUBHO-TUITHOTUYECKOT O
JIefiCTBUSA, KOTOpPbIe He CBA3BIBAIOTCS
¢ anbda-5-cybbegUHUIIAMH U IIO-
TOMY HE OKa3bIBAIOT Ha IIaMATHb BO3-
NeHCTBUs, CBOUCTBEHHOro 6eH3oaua-
3enIMHaAM U HEKOTOPBIM CHOTBOPHBIM.
I[IpoBOAATCA KIMHUYECKHE HCHBITA-
HUA rabokcajiosaa, IepBoTro JEKapCT-
BEHHOTrO BelllecTBa, U36UpaTebHO

JleICTBYIOIIlEro Ha BHECHHANTHYe-
ckrue TAMKa-penenTopsl. VM3Havaiub-
HO raboKcal0Jl IpUMeHdJICA KaK IIPo-
THUBOCYIOPOMKHOE CPEJCTBO, HO Cel-
gac nposepdaeTcd ero 3pOEeKTUBHOCTD
B KayecTBe CHOTBOpPHOro. OH B3au-
mogelcTByeT Toabko ¢ I'AMKa-pe-
IenTopaMHU, COAEpPKAIlUMU JleJIbTa-
cyO'beJUHUILY U JIOKAJIU3YIOIMUMUCH
NpeuMyIleCTBEHHO B HEipOHaX TaJia-
Myca 1 MO3Ke4dKa, a IOTOMY He 3aTpa-
ruBaeT namMaTh. O4eHb BaXKHBI AJIA
XUPYPTUYECKONH HPaAKTUKU BEIIEeCT-
Ba, KOTOpbIE CBA3BIBAIOTCA C aabda-
5-penerrTtopaMu: OHU OKa3bIBAIOT BhI-
paskeHHOe aMHeCTHUYeCcKoe JeHCTBUE,
HO HeE IIOJIaBJIAIOT paboTy cepAedHo-
COCYZMCTOH U IbIXaTeJIbHOU CHUCTEM.
B couyeTaHUU C APYTrUMHU aHECTETU-
KaMHU «GJIOKATOPhI NMaMATH» MOMKHO
WCIIOJIB30BATh, HAIIPUMEP, JJIA IIpe-
JIOTBpaAIleHUsA HWHTPaolepalruoHHO-
ro npoOyXKAeHUd, a B YUCTOM BUJE —
OPUMEHATH UX AJId JIedeHNU s 60JIbHBIX
C IIOCTTPaBMaTUYECKUM CHUHPOMOM,
C TeM YTOOBI IOMOYb UM 3a06BITh MY-
YUTEJIbHBIE SIIU30/IbI.

OfHUM K3 IPUMEPOB HOBOTO MOJ-
X0/a B aHECTE3HOJIOTUH, CBA3aHHO-
ro C IIOABJIEHHEM IIpernapaToB CTPO-
o HAIlpaBJIEHHOTO JAE€UCTBUA, MOKET
CIYKUTh KOHTPOJUPYEMOE BINAHUE
HapKo3a Ha NaMAThb. 3a4acTyIo IIPo-
ABJIEHUE BCEU MO COBPEMEHHBIX
AHECTEeTUKOB HE00A3aTEeJIbHO U Jlake
HelkeJaTeabHO. [IpuMeHad «KOKTeu-
JIM» 13 KOMIIOHEHTOB, KaKAbIU U3 KO-
TOPBIX OKa3bIBaeT CTPOro IejIeHa-
npaBJIeHHOe Bo3/elicTBUE, MOKHO Oy-
JleT BapbUpPOBaTh COCTOSAHME 60JIBHOI'0O
B 3aBMCHUMOCTH OT BUJA XUPypruye-
CKOTO BMellaTejlbcTBa. Hampumep,
IpU NPOTEe3UPOBAHUM Ta3obenpeH-
HOTO CcyCcTaBa MAaIlUEHT MOMKET HaXO0-
AUTBCA B COBHAHMNM, HO HE MCIIBIThI-
BaTh 600JIK U HE UMETHh BO3MOIKHOCTU
aBuraTbcda. Takod «monudapmaleB-
TUYECKUI» METOJI CerOgHA yKe IIH-
POKO HUCIIOJIb3yeTCA 1A 00JeTrYeHud
CUJIBHBIX 60JIell B IIOCJIeOIIepaIlMOH-
HBIN ITepuoj. Bckope MBI HAKOHEI[-TO
CMOKEeM pacnpouiaTbcd ¢ 3poit adu-
Pa B aHECTE3UH U IIePEUTH Ha HOBBIN
YPOBEHb KOHTPOJA COCTOAHUA 6OJIb-
HBIX 10/ HAPDKO30M. B

MNepesoa: H.H. ladgpaHoBCcKas
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Loxow NoHnaH

[MpoeKT
BOCCO34aHusA

B CeBepHON
AMepuKe OUKOW
- NpUpoLabl BPEMEH
nnencToueHa,

BO3BpaLleHme
)KVIBOTHbIX BbIMEPLLUNX
TamMm 13 TbiC. neT
Hazapg, OTKpoeT
HOBYIO CTpaHuLy
NPMPOLOOXPaHHON
peaTenbHocTn XXI B.



JACK HOLLINGSWORTH Corbis

ceHbio 2004 r. rpymnma 6moso-
TOB, CHEIIUAJINCTOB B 06/1aCcTH
OXpaHBI NPUPOALI, cobpasach
Ha paH4o B 1utaTe Hero-Mekcuko, 4To-
661 0OCYAUTH CMEJIBIH IIJIaH PENHTPO-
ayknuu B CeBepHYIO AMEPUKY KPYyII-
HBIX II03BOHOYHBIX (MeradayHbI).
Boapmiaa yacTh o6UTaABIINUX 3/1€Ch
JKUBOTHBIX, TAKUX KaK MaMOHTBHI
U remnapAbl, BBIMEPJIU OK0JIO 13 ThIC.
JIeT HasajJ, Korjaa jJoau u3 Espasuu
HavajJu MUTPUPOBATh HA aMepPHUKaH-
CKUU KOHTHHEeHT. CorjaacHoO TeOpUH,
BeIABUHYTOU 40 net Hazapn Ilomxom
MaptunoM (Paul Martin) us Yuusep-
cuteTa ApPHU30HBI, HOBBIE IIOCEJIEH-
LBl IPUHAIUCH TAK UHTEHCUBHO 0XO-
TUTHCHA HA KPYNHBIX NO3BOHOYHBIX,
YTO UX YUCJIEHHOCTH PE3KO COKpa-
TUJIAcCh U IMONYJAIUHN yiKe HE CMOT-
JIM BOCCTAHOBUTHCA. [IpenoxkeHHad
KOHIIEeNI[1d, Ha3blBaeMasd «IIJIeUCTO-
IeHOBOH 6o¥iHel», B CBOE€ BpeMsA BBI-
3BaJia Maccy CIIOPOB, HO €€ OCHOBHOM
TE€3UC, COIJIACHO KOTOPOMY JIOAU BO
MHOTOM CHOCOOCTBOBAJIM HCYE3HO-
BeHHIO MeradayHbl, cefiuac paaje-
JA10T OOJNBIIMHCTBO y4YeHBIX. Map-

JKONOTHA

N

TUH IIPHUCYTCTBOBAJ Ha COOpaHUU B
Hbro-MeKCHUKO, 1 €ro TPaKTOBKA IIPU-
9YUH rubey JKUBOTHBIX, €€ 3KOJIOTH-
4e-CKUX IIOCJIEICTBUH, a TAKKE IIPE/I-
JIO:KEHHBIE UM MEpBbI, HE0OXOoquMBbIE
111 BO3POKAECHUA 9KOCUCTEMBI, JIETJIA
B OCHOBY 3aMBbICJIa, KOTOPBIH MBI Ha-
3BaJIM BOCCTAHOBJIEHHUEM JUKOMN IIPU-
POAEI IyIeHicToIleHA.

KoneuHo, remap/asl, 1bBBI U MAMOH-
THI, HEKorga Opoausmue 1mo Cesep-
HOU AMepHKe, JaBHO TaM BBIMEpPJIH,
HO T€ K€ BU/JbI UJIHU UX OJIU3KUE pOoJ-
CTBEHHUKU BBIKUJIU B JPYTUX YTOJI-
Kax mMupa. X UHTPOAYKIUA B MeC-
Ta IIPEKHEro IPOoKMUBAHUA clloco6HaA
YaCTUYHO BOCCTAHOBUTDb BasKHBIE 9KO-
JIOTUYECKUeE IIPOILeCChl, HapylIeHHbIE
ThICAYeJeTHUA Ha3a/. [IpoekT oGelna-
€T IPUHECTHU HEMAJIYIO BBITOY C TOY-
KU 3PEHUA S9KOHOMUKU U KYJbTYPHIL.
HeypuBuTenbHO, 4TO Hallla UJES BbI-
3Bajla OGypPHYIO pEeaKIUI0 Hay4YHBIX
KPYTOB M O06GIIeCTBEHHOCTH, Y€MY MBI
TOJIBKO pajbl, IMOCKOJBKY BOIIPOCHI
OXpaHBbI IPUPOJEI 3aCIyKUBAIOT CAMO-
ro IpUCTAJbHOTO BHUMAHUA.

3ayem HyXHa merachayHa
[IpUpOSHYIO CpeAy B 3HAYUTEJb-
HOU cTeneHU GOPMUPYIOT KPYIHBIE
JKUBOTHBIe. Ha IPOTAMKEHUUN IeCsAT-
KOB MUJIJIMOHOB JIET HA 3€MHOM IIIape

JOMUHHpoBaja MeragayHa, koTropas
HaxoauWjJach B HWHTEHCUBHOM B3a-
UMOJAENCTBUU C JAPYTMMH BUIAMU
U 9BOJIIOIIMOHUPOBAaJja BMECTe C HUMU,
OKa3bpIBafd BIUSAHUE HA 9KOCHUCTEMY
B 11esioM. Jlomaay, BepOIIIOAbI, JbBHI,
CJIOHBI U IpyTHe KPyHOHBIE CyIlecTBa
oburau mosceMectHo. OgHako 50 ThIC.
JeT Has3aJ HadaJloCh UX MOCTEIleH-
HOe BBIMUpaHUe, U CeTOAHA TUTraHTHhI
HacenasdgoT MeHee 10% maomaau Ha-
nIe aaHeThI.

Ha npoTsxeHUu IocjaeHero gecs-
TUaeTHusa skojor {xoH Tep6op (John
Terborgh) n3s YuHusepcurtera J[lbio-
Ka BeJ HabumoaeHus, ybeaguBIINE €ro
B TOM, HAaCKOJIbKO BajKHBbI GOJIbIIIHE

JKUBOTHBIE JJI 3J0POBbA 3KOCHC-
TeMBl U KaK cTpajaeT IpUpPoOAA, JIHU-
IIUBIIKUCE UX. Hanpumep, npu cTpo-
UTEJIbCTBE THAPO3JIEKTPOCTAHIUU
B Benecyasne moj BoAy YUIIHN ThICHA-
4y TFeKTapoB 3eMJd, o6pa3oBajuCh
JeCATKU OCTPOBOB, T.€. IIPOU30IILIA
¢dparmeHTanud, pa3oblleHUe MacCu-
BOB ¥KUBOU npupogsl. OcTpoBa OKa-
3ajUCh CJIUIIKOM MaJlbl JJId IPOIU-
TaHUSA CTOAINIUX HAaBepXy MNUIEBON
Lenu Aryapos, IIyM, opjoB. Mx wuc-
4Ye3HOBEHUE BBI3BAJIO LIEIIHYIO peakK-
LIUIO: YUCJIEHHOCTb PACTUTEIbHOAN-
HBIX KMUBOTHBIX, TAKHUX KaK 00e3b-
SIHBI, MypaBbU-JIUCTOPE3Bl U AP., p
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JKONOTHA

6oJsiee He orpaHUYMBaJaCh XUIIHU-
KaMM, II0O3TOMY OHU 4Ype3BBIUYA-
HO Pa3MHOMKMWJIHUCh U CO BPEMEHEM
YHUYTOMKUJIMU BCIO 3€JIEHb. B pe3yib-
TaTe€ 9KOCUCTEMBI OBLIIN pa3pyIlIeHHl,
a 6uopasHoobpasue karacTpoduye-
CKU CHU3MJIOCH. Me 1y TeM 3J0POBbE
NPUPOAHON CcpeAbl BAXKHO HE TOJBKO
1y pyopsl U GayHbl, HO U I 9KO-
HOMMKU. DKOJIOTU OOHAPYXKUIU, YTO
HETPOHYThIE TPONNYECKHUE IKOCUCTE-
MBI HPUHOCHAT $60 ThIC. B TOJ C OAHOH
rodelHON IaHTaAnUU 6J1arofaps ec-
TECTBEHHOMY ONBIJIEHNIO KOPEeHUHbIX
JI€PEBBHEB.

Ha Anscke MOpCKHEe BBIAPBI CIIO-
COGCTBYIOT COXPaHHOCTHU 3apociel
6ypBIX BOJOpPOCJEN, OrpaHHUYUBAfA
YUCJIEHHOCTh IOeNAaIoIUX HX IKU-
BOTHBIX, TAKUX KaK MOPCKHE €KU.
B Adpuke BeAyNIUMU «UTPOKAMU»
CUUTAIOTCA CJIOHBI, KOTOPBIE CBOU-
MU MACCHUBHBIMH Te€JIaMU IMPOPEKU-
BAIOT 3apOCJIU, co3/aBasa MecTa obu-
TaHUA AJI9 OIIPeJleIEHHBbIX paCTeHUN
W KUBOTHBIX. JIBBBI U APYyTrU€ OXOT-
HUKHJ KOHTPOJUPYIOT YHCIEHHOCTH
apUKaHCKUX KOIIBITHBIX, YTO B CBOIO
odepeab BINAET HA PACTUTEIBHOCTD
U II0YBY.

B AMepuke IJIeICTOIIEHOBOTO IIe-
puoja KpynHbI€ XUIHUKA U TPaBO-
AHBIE UTPAJIA AHAJOTUYHYIO POJb.
HanpuMmep, Ha NPOTAMKEHUU MHII-
JVOHOB JI€ET aME€PHUKAHCKHUE remap-
nbl (POACTBEHHUKN a@pPUKAHCKUX)
CTPEMUTENBHO HOCUJIUCH IO TpaBs-
HbBIM paBHUWHAaM B IIOTOHE€ 3a BUJIO-
poOruMHu aHTUJIONIAMU, B pe3yJbTaTe
cCTaBOIMMHU OJHUMMU N3 CAMBIX OBIC-
TPbIX COBPEMEHHBIX JKUBOTHBIX. OLI—
HaKO B OTCYTCTBUHU €CTECTBEHHOTO
Bpara aHTHJONAM CTaJId HE HYXKHBI

CMNPALUMBAUTE — OTBEYAEM
Ha cBoem cante B IHTEpHETE Mbl Pa3MECTUNN KPATKOE pe3toMe JaHHOWN
cTatby M NpUrnacunm Yyutatenen sagaBaTb BONPOChHl O NPOEKTE BOCCTa-
HOBNEHUS MPUPOAbI NnencToleHa. MHOrMe OTKNKM HaLLMW OTpaXKeHne
B ony6nKoBaHHOM MaTepuane, OTBETbI aBTOpa Ha Apyrue Bonpochl Mbl

rnomMeLlaemM Hnxe.

— He 3amep3HyT nu acppukaHckue
CNOHbI U NbBbl 3uMoli B MoHTaHe?
Wnun nx 6ypyT copepxatb B XONOA-
HOe BpeMsl rofa B MOMeLLeHUU Kak
B 300napkax?

Ha MHorve Bonpochl, BK/o4Yas nepe-
HOCMMOCTb KiuMMara, MOXHO Oyner
OTBETUTb JWLUb MOC/e CEPbE3HbIX
Hay4HbIX WCCNEefOBaHWA, COMPOBOX-
jalowmnx npoekT. MHoroe 3aBucut
OT KOHKPETHbIX YCIOBUN: Hanpumep
B KPYMHbIX 3akKa3HMKax Ha oro-
3anage CLUA XVBOTHble MOTYT XWTb
noa OTKPbITbIM HEOGOM Kpyrfbii rof
(x0T 3a HUMK TpebyeTcs WMHTEHCUB-

CnoH B KoneHrareHckom 3oo0napke

HbIi yxod), @ Ha 605ee XONOAHbIX TEPPUTOPUSIX B 3VMHMUIA NMEpuUog OHW MOryT

cogep>XaTbCq B KPbITbIX MOMELLEHUAX.

— Pa3Be B Texace HeT 60JbLUIMX OXOTHMYbUX PaH40, rAe MOXHO AepXKaTb

XUBOTHbIX?

TaM 0encTBUTENbHO €CTb MHOXECTBO 60MbLLINX XO3AUCTB, U B HEKOTOPbIX N3 HUX
Jepxart renapgoB. brionoru He ndyyanu ycnoBums cogep>xaHus XXMBOTHbIX, OLHaKO
paH4yo Mornu 6bl cTaTb 3aMeyaTeNlbHbIM MOSIMTOHOM AJ151 UCClefoBaHNA.

— Korpa nosiBunacb naes BOCCTaHOBNIEHUS NpUpPoAabI?

KoHuenuns BO3poXAeHUs aKocuctem pogunack He Byepa. OgHako vallle Bcero
OHa nogpasymeBana peMHTPOLYKLMIO BUOOB B TE MECTA, U3 KOTOPbIX OHU UCHE3NN
3a nocnegHue ctonetus. BoccosgaHue xe naHgwadToB naencrToueHa nogpasy-
MeBaeT BO3BpaLLEeHME NOTOMKOB XMBOTHbIX, BbIMepLUMX 13 TbIiC. NeT Ha3ad, Ui
3aMeHy UX gpyrumn 6nM3KOPOACTBEHHLIMU BUOAMMU.

UX COPUHTEpPCKHE CIOCOOHOCTU —
OpUPOAHBIN 6asaHC OKa3aJcsa Hapy-
IIIeH.

BoccTaHOBJIEHUE AUKOU IPUPOALI
niaeficTolieHa He 03Ha4YaeT GyKBaAJIb-

OB30P: UAEX1 BOCCTAHOBJIEHUA

B [pynna 6uonoros npeanoxuna penHtpoayunposaTtb B CeBepHyt0 AMEPUKY KPYMHbIX
MJIeKONMUTAaKLKNX, BbiIMepLunx TaMm 13 TbIC. NeT Hasaf.

®m Bin3Kune poACTBEHHUKMN MCHE3HYBLLMX XWUBOTHBIX — CMOHbI, BEP6OAbI, NbBbI, renapabl —
COXpaHWnuch B Apyrux yronkax mupa. Vx BosepallieHre B AMeprKy BOCCTaHOBUT ECTECT-
BEHHbIE NPOLIECChl B PErMOHe, MO3BOJIUT COXPaHUTb BbiMUpatoLLe BUAbI 3 ApuKkK 1 A3un,
6yneT cnoco6CcTBOBATH PA3BUTUIO 9KOTYpU3Ma.

m CTonb cMenas naes Bbi3Bana HEOLHO3HAYHYO peakLumio, O4HaKo cnpoBouMpoBana 06-
CyXOeHne BaXHeWLen 3KONornyeckorm npobnemsl 1 npuaana nonoXUTeNbHbIA UMMNYbC
NPUPOAOOXPAHHON AEATENBHOCTU, POSIb KOTOPOW paHee CBOAUMACH NMLLb K MOMNbITKam 3a-
MeanuTb cokpalyeHne 6mopasHoobpasus.

HOTO BOCIPOM3BEAECHUA NPEHKHUX
yciioBUU. Peub uaeT o Bocco3gaHUU
TeX 0coOeHHOCTeH B3aMMOAENCTBUSA
MYy BUAAMU, KOTOPBIE IIOAJEPIKU-
BalOT IpPOIBETaHUE NPUPOJAHOU cpe-
Abl. [UTaHTCKUE Yyepenaxu, JoIa u,
BepOIIOABl, TerapAbl, CIOHBI U JIbBHI,
Hekorza obuTtasmine B CeBepHoOi AMe-
puke, crioco6cTBOBANAM (popMUpOBaA-
HUIO 9KOCHUCTEMBI. B KauecTBe 3ame-
HBI MOXHO HHTPOAYIIUPOBATh TEX Ke
CcaMBbIX JKUBOTHBIX UJIU POACTBEHHBIX
um. Ilo cyTH, ocyliecTBIeHUE IIPOEK-
Ta IIOMOMKET U3MEHUTb KOHIEIIIHIO
IIPpUPOJOOXPAHHHON 1eATEeIbHOCTH —
BMECTO TOTO UTOOBI 60POThCH C BBI-
MUPaHUEM OTAEIbHBIX BUJOB, Hy¥KHO
3aHATBHCSA BOCCTAHOBJIEHUEM €CTECT-
BEHHBIX 9KOJIOTUYECKUX IIPOLE€CCOB.

40
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JKONOTHA

Ha mepBBIH B3rAj, Hallle MpeJa-
JIOKEHHEe MOMKeT IoKasaThbed abeyp-
IHBIM, OAHAKO IIOJOOHBIM IJIaH 3a-
CIYyKUBAaET CEePbE3HOT0 O0CYKAECHUA
10 HECKOJBKMM NpUYMHaM. Bo-mep-
BBIX, HA 3eMJIe ye He 0CTaJIOCh JEB-
CTBEHHON NpPUPOABI, CBOGOJHON OT
NeATEeNbHOCTH 4YeJloBeKa. Biuanwne
nemorpaduy, 9KOHOMUKHU U HOJTUTHU-
KU pacIpocTpaHAeTCcA Ha caMble OT-
JaJIeHHbIE YIOJIKU JIAHEThI, IpUYeM
AHTPOIIOTEHHOE BTOPIKEHHUE B €CTeC-
TBEHHBIE ITPOIIECCH CTAHOBUTCS BCE
Gojsiee arpecCUBHBIM. Jlaske B KpyII-
HeMIUX HAIIMOHAJBHBIX HapKax 6e3
AKTUBHOI'O BMENIATEJbCTBA CIIEI[U-
QJINCTOB }KUBOTHBIE U PACTEHUS BBI-
MupaoT. Bo-BTOPBIX, 0 CHUX HOp
oxXpaHa HPUPOABI CBOAHUJIACH TIJIAB-
HBIM o6pa3oM K 6opbbe 3a coxpaHe-
HUE CYyIIeCTBYIOIIero 6HMopa3Ho06-
pasuda. CerogHsa ke HEOOXOIUM IIOJ-
XOJI, BKIIOYAIONNH BOCCTAHOBJICHUE
€CTEeCTBEHHBIX IIPOIIECCOB, HAYNHAA
¢ Hauboyiee 3HAYUMBIX, TAKUX KaK
Hanu4yue MeradayHbl. B-TpeThux,
CeBepHad AMepHKa HMEET OIITH-
MaJIbHBIE YCJIOBUA AJIA PEUHTPOAYK-
UM KPYIHBIX KUBOTHBIX. Hampu-
Mep, Ha BeJWKVWX paBHUHAX U Ha
IOr0-3amnajie CTpaHBbI JIeKaT o0Imup-
Hble U MaJIOHACeJIeHHbIe 3eMJIU, IIe
3BEPU MOTYT YyBCTBOBATH Ce0 BOJIb-
TOTHO. B-4eTBepTHIX, Bo3palleHHE
MeradayHbl IIPpHUBJIEYET TYPHCTOB
N MHBECTHUIIMH, YTO CTAHET UCTOYHH-
KOM J0XO0Ja JJIA MECTHBIX KUTeJeH,
co3JacT HOBbIe paboyue MecTa U II0-
BBICUT IIPUBJIEKATEJIBbHOCTH PETMOHOB.

KOIOA 3AMAL Bbl1 AENCTBUTENBHO OANKUM

Jliogu npuwnm B CeBepHyto AMepurKy okono 13 Tbic. neT Ha3apg. Bckope 75% kpyn-
HbIX (BecoM 60rnee 45 Kr) maekonuTatoLwmx BbiMepnu. OgHa 3 uener BOCCTaHOB-
JNIeHUs1 QUKOW NpMpoabl NNencToleHa — PeuHTpoayLMpoBaTh Ha aMepPUKaHCKUI
3anap npexHux obuTaTenen unu nx 6ramxanimnx poLcTBEHHMKOB. Hanpumep,
B Appuke [0 CUX MOP COXPaHWUUCh Te Xe BUAbl TbBOB U renaphoBs, YTO HeKorga
6b1nn pacnpocTpaHeHbl B CeBepHo AMepuke, BbIMEPLLMX MaMOHTOB MOTyT 3a-
MEHUTb CJNOHbI, @ ABYrop6bie Bep6oabl ChirpaloT posib ncHe3HyBLIMx Camelops

KpynHble mnekonutaroLwme
nnencrtoueHa CesepHont AMepuKu

HenonHo3y6klie (Xenarthra)
muntopoHT (Glyptotherium floridanum)
JNenuBey Mapnaxa (Paramylodon harlani)

Nenusey OxeddepcoHa (Megalonyx jeffersonii)

Nenuneey WacTta (Nothrotheriops shastensis)

XuwiHble (Carnivora)
Y>xacHbl Bonk (Canis dirus)
O6bIKHOBEHHbIW BOJIK (Canis lupus)
YepHbii MeaBenb (Ursus americanus)
Bypbii mepBepb (Ursus arctos)
[MraHTCKMn KOPOTKOMOPAbIN MeaBenb
(Arctodus simus)

CmunopgoH, cabnesybas kowka (Smilodon fatalis) ———

AmMepukaHckuii nee (Panthera leo)

firyap (Panthera onca)

AmMepuKaHckui renapg (Miracinonyx trumani)
Myma wnu ropHbi nes (Puma concolor)

Xo60THbIe (Proboscidea)

AMepUKaHCKUIM MacTofoHT (Mammut americanum)

Konym6uiickuii mamoHT (Mammuthus columbi)
KapnukoBbli MaMoHT (Mammuthus exilis)

LLepcTucTthii MaMoHT (Mammuthus primigenius)

HenapHokonbiTHble (Perissodactyla)
MekcukaHckas nowaps (Equus conversidens)
3anapgHas nowapb (Equus occidentalis)

[pyrue BbiMepLuve nowagn n ocnsl (Equus spp.)

MapHokonbITHbIE (Artiodactyla)

3anagHbin Bepbntog (Camelops hesternus) ———
[OnvHHOHOrasa nama (Hemiauchenia macrocephala)
Hocartbin nekapwu (Mylohyus nasutus)
Mnockoronosbivi nekapwu (Platygonus compressus)

IIpumepom Tomy ciyUT [Tapk TUKUX
SKUBOTHBIX B CaH-/{Uero, Kya exeros-
HO IIPUE3KAIOT IIOCMOTPETH Ha 3Be-

CHRISTINE GRALAPP

peii 6osee 1,5 maH yenoBek. B Amepu-
Ke HalJleTCcs HEMHOTI'O HallMOHAJIbHBIX
NapKOB, IIPHUBJEKAIONIUX TaKOe IKe
KOoJIHM4YecTBO ImoceTuTenei. M Hako-
Hell, HE UCKJIIOYEHO, YTO B HACTYIIUB-
IIIeM BEKe MBI HEeJOCUHUTAEMCs eIle
HECKOJIbKUX BHU/I0B KPYNHBIX JKUBOT-
HBIX AQpUKU U A3uH, TOTJa KaK Opo-
€KT BOCCTAHOBJIEHUA JUKON IIPUPOBI
MJIEHCTOIlEHA MOMKET CIIACTH UX.

Kak aTo caenaTtb
HOHC‘IHO, P€Y9b NUAET HE O TOM, ‘ITOﬁbI
noforHaTh (YProH W BBIONYCTUTH )

YepHoxBocCTbIN oneHb (Odocoileus hemionus)
BenoxBocTbin oneHb (Odocoileus virginianus)
lopHbI oneHb (Navahoceros fricki)

CeBepHbIW oneHb (Rangifer tarandus)

Jlocb (Alces alces)

Banwutu (Cervus elaphus)

Bunopor (Antilocapra americana)

CHexHas Ko3a lappuHrroHa (Oreamnos
harringtoni)

CHexHas ko3a (Oreamnos americanus)
CHeXxHbIW 6apaH (Ovis canadensis)
KycTtapHukoBbIl 6bik (Euceratherium collinum)
LLIneMOHOCHBIN MyCKYCHBIN 6bIk (Bootherium
bombifrons)

Bu3soH (Bison bison)

BbimepLunii 6u30H (Bison spp.)
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NMPOLWJTOE, HACTO4ALLEE
N BYOYLUIEE

Ha pucyHkax noka3aHo, KaK KpymHble
XMBOTHbIE BIIMAIOT HA SKOCUCTEMY, U Ka-
Kyl Mofb3y MPUHECET BOCCTAHOBIIEHNE
ONKOW nNpupodbl nnencToueHa. dTn un-
nocTpauuun co3gan Aasup bephu (David
Burney) n3 HaunoHanbHOro Tponu4ecko-
ro 60TaHN4eCcKOro caga BMeCTE C Xy[0X-
Hukom Jlappu ®enbgepom (Larry Felder)

KoHel anpens B nnercroueHe,
14 TbIC. NeT Hasapg

Jliogn cropa elle He NPULLU, NefHUKK OT-
CTYMNWIKX, U KNUMAT B TEX MeCTax, KoTopble
BnocrieacTBuMmM HasoByT 3anagom CLUA,
NMOXOX Ha CeropgHsAWHn. CkanucTble ropbl
NJIOTHO YKPbITbl CHeramu. YpoBeHb BoAbl
B peke, HamnofHEeHHOW TasibiIM CHErOM, AO-
CTaTO4YHO BbICOK, OHA MUMEET MOJIOYHbIN rO-
ny60oBaTbI OTTEHOK M3-3a NOMaBLUNX B HEe
YacTuL MONI040M No4BbI, OCBO6OANBLLENCS
nocne oTCTyNnfeHMs negHuka. Ha 3eneHbix
6eperax nacyTcs TpaBosOHbIE XUBOTHbIE:
BOT KONMYMOWNCKUIA MaMOHT, Bepbniog
Camelops, Ha3emHbli nexuBel LllacTa,
OJIMHHOPOrnin 6U30H, NoLwaan u Bunoporme
aHTunonbl. C NpoTMBOMONOXHOMO 6epera 3a
noTeHunanbHoM gobbl4en HabnogaT ame-
PUKaHCKWUI NeB 1 ABa Bosika. benoronossbin
opfiaH napuT Hag peKkon.

Anpenb 2007 T.

CHerom MOKpbIThbl NULLb CaMble BbICOKUE
nukn Ckanuctbix rop. MyTHas oT BeceH-
HUX OOXAEeW peka cTana Lupe, HO Boga
B Hell B36anamyyeHa KonbiTamu nacyluie-
rocsi BO3ne Hee cKkoTa, 6epera paspyLuUeHbl
KopoBamu. TpaBa KopoTkKas, BUOHEKTCS
y4acTKu ronon 3emnu, LOMUHUPYIOT KOJIO-
Yne KyctapHuku. Boaneke nacytca 6u30-
Hbl, Ha MPOTUBOMONIOXXHOM 6epery notoka
3aMep HaCTOPOXKEHHbIN KOMOT.

Anpenb 2027 T.

CepeguHa BeCHbl, HO pPacTUTENbHOCTb
nbllHasA, Kak B pasrap neta: ckasblBaeTcs
rnob6anbHoe norensneHne. fopbl NOMHOCTLIO
NNWNANCL CHEroBbIX LWanok. M3-3a 3acy-
XU, HU3KOW BNaXHOCTU M OTCYTCTBUS CHEra
B ropax ypoBeHb BOAbl B PEKE CUIbHO yNar;
BOJa nNpo3payHas n TeMHas. 9po3us He Tak
3aMeTHa; TpaBa CNOBHO NOACTPMXKEHA pas-
HOO6pPasHbIMU TPaBOAAHLIMU XXUBOTHLIMU.
WHauniickuin cnoH, oByrop6bivi Bepbntog, 6m-
30HbI, aHTUonNbI U nowaam MNpxesanbCcKoro
nacyTcsi nog npucTanbHbIM B3rnagom ad-
puKaHckoro nbBa. Boaneke npoHocutcs re-
napg. Ha sagHem nnaHe BugHa MOHOpPEsb-
coBas popora, nepeso3sllias TYypUCTOB.
TeppuTopuio OKpy>XaeT orpaxgeHve nopg
Hanps>XXeHWeM, nNUTatoLLLeecs OT CONHEYHbIX
6atapew, HO orpaja ckpbiTa oT B3opa.

JKONOTHA

U3 HEro remapjaoB IpPAMO K BaM
BO ABOp. MBI TpefcTaBiasgeM cebe Boc-
CTaHOBJIEHHE JUKOW NPUPOIHI IIel-
cTolleHa KaK IIoCJIeJoOBaTeIbHOCTH
TIIATeJIbHO IIPOIyMaHHBIX JeCTBUU,
B pe3yJabTaTe KOTOPhIX 6yZleT co3aaH
OOIIMPHBIN OrOPOKEHHBIN ITAaPK I1JIO-
a0 B HECKOJBKO ThICAY KBaJApaT-
HBIX KMJIOMETPOB, 110 KOTOpOMY OyayT
OpoauTH Jomanay, Bep6iaioabl, CIOHBI
U KpyHnHBbIe XUNIHUKU. HauaTe cie-
AyeT ¢ He6GOJbIINX dKCIIEPUMEHTOB,
OCHOBaHHBIX Ha ITAJIEOHTOJIOTUYEC-
KOH JIETONHMCHU, KOTOPbIE IIPOJIEMOHC-
TPUPYIOT BiIUAHHEe MeradayHbl Ha
npupony CeBepHON AMEpPUKU. Yike
CerofHA Ha 4acTHOM paH4Yo B Hpio-
MEKCHUKO ITPOBOJUTCS dKCIEPUMEHT
10 PEMHTPOAYKIIMHU MEKCHKaHCKHX
rodepoB — yepernax, camMble KpyIIHbIE
U3 KOTOPBIX BecAT 6oisee 50 kr. He-
KOT/Jla OHU OBLJIN pacnpoCTPaHEeHBI HA
BCcel Teppurtopuu roro-3amnaga CIITA
U Mc4Ye3su OKoJio 10 ThIC. JIeT Ha3al.
B HacTodAmee BpeMsa BUJ 6ajaHCHU-
pyeT Ha TpaHU BBIMHUPAHUA JIHUIIb
B IleHTpaabHOU Mekcuke. TakuM 06-
pa3oM, PEUHTPOAYKIUA HE TOJBKO
BO3BpallaeT }KUBOTHBIX B IIPEKHUE
MecTa oOMTaHUA, HO U laeT UM IIaHC
Ha BBIKUBaHUE (Un1. Ha cmp. 45).
JlormyecKkUM NI POJOJIMKEHUEM Ha-
4yaTbeIX paboT MOKET cTaTh BO3Bpa-
nmieHue B CeBepHYIO AMEPUKY JUKUX
Jormazey u BepOJIIIO0B, BIIEPBbIE I10-
ABUBIINXCA UMEHHO 3/[eCh (B dIIOXY
BEpXHEro IelcTolleHa CYMIIecTBO-
BaJIO MHOYKECTBO BU/I0B 3TUX KOIBIT-
HbIX). CerogHsa B HEKOTOPBLIX paMo-
Hax 3anaja KUBYT OJHYaBIlINe KOHU
U OCJIBI, cCIOCOOHBIE 3AaMEHUTD HCYE3-
HYBIINX OpeAKOB. IHTepecHa TaKxe
nepcrnekTuBa IepecejaeHus B CeBep-
HYI0 AMEpPHUKY KyJIAHOB U JIoIIajeu
[Ip:keBaJIbCKOr0o, TeM 6oJiee YTO OHU
HaxonATCA Ha I'paHU BBIMHUPaHUA.

Ob ABTOPE

JIByrop6bie BepO6IIOABI, THUOHYyIIIUE
B IIycThIHE ['06H1, cMOT'yT 3aHATH MecC-
TO CBOETO JajbHero poaguya Camelops
u3 BepxHero IurerictoneHa. «Kopabau
NYyCTBIHM» XOPOIIM TEM, YTO Ioeja-
IOT PEBECHYIO IIOPOCJb, KOTOpad I'y-
6UT TpaBAHBIE PABHUHEI IOTO-3ama-
Ja, npeBpalias UX B 3apOoCIIUN Iyc-
THIPb.

Jpyras coctaBHasa 4acTh IPOEKTaA
MOKEeT IoKa3aThCA CIIOPHOM, HO Ha-
4aTh €€ OCYILIECTBJIEHHUE MOMKHO yiKe
ceiiuac. Peub ujer o 3aceieHuu Ha
JacTHBIE TEPPUTOPHUU CJIOHOB, re-
napaoB U IbBOB. CJIOHHI (B JPEBHOCTU
B CeBepHOM AMEpHUKE HKUJIU 10 Kpali-
HEW Mepe 4YeThbIpe BUJA 9TUX I'UTra-
HTOB) 6yZ[yT MUTATHCA MOJIOABIMH Jie-
peBmaMu, cnoco6CTBYA T€M CaMBIM
COXPAHEHHUI0 TpaBAHBIX pPaBHHUH.
YTo kacaeTcd remapjoB, TO caMOU
TPYAHOU 3azadell Oy/ieT o6ecrIeYuTh
UX JOCTAaTOYHBIM IIPOCTPAHCTBOM
C MOAXOAAINMY IIPUPOTHBIMHU yCJIO-
BUAMU U BO3MOIKHOCTBIO OXOTHUTB-
cs. 3aTpaThl OKYIIATCA CTOPULIEH —
6yZleT BOCCTAHOBJIEH €CTECTBEHHBIN
6asaHC MEXKAY XUITHUKAMH U BUJIO-
poraMu, B Ka4eCTBE aJbTE€PHATUBBI
MaJIONI POy KTUBHOMY 3/I€Ch CEJIbCKO-
MYy X03AWCTBY HaYHET pa3dBUBaATbhCA
9KOTYPHU3M, HE TOBOPA yiKE O coxpa-
HEHUU CaMBbIX OBICTPBIX Ha 3€MJI€ KO-
IIeK.

[Tox yrpo3oil nCcYe3HOBEHUA HAXO-
AATCA U JIbBBL: UX NONYJIANNU B A3UU
M HEKOTOPBIX parioHax AQpUKU NPU-
6JIM3UIINCh K KPUTUYECKOM uepTe.
B IpeBHOCTH 9THU XUIMHUKU OOHUTA-
a1u B CeBepHOII AMEpPHUKE, II03TOMY UX
BO3BpallleHHUe He OyAeT dKoJormye-
CKHMM HOHCEHCOM. Y YUEHBIX ViK€ €CTh
ONBIT YyCIENIHOW pPEeHuHTPOAYKINU
JIBBOB U IPYTUX KPYNHBIX }KUBOTHBIX
B HeOOJBIINX YACTHBIX 3aKa3HUKaX
B IOmkHOM Adbpuke, a HEKOTOpBIE P

Oxow [oHnaH (C. Josh Donlan) — skonor n3 KopHennckoro yHMBepcmuteTa, OCHO-
BaTesib U AUPEKTOP HEKOMMEPHECKOWN opraHnaaumm «[epeposbie cTpaTermm oxpaHsl
npupoabl», KOHCYNbTaHT MananaroCckoro HauMoHanbHOro napka u HeKOMMepP4eCKon
opraHmnsauumn «OxpaHa oCcTpPOBHOM nNpupofpbl». Ero 3acnyrn otMeveHsl B cneumnans-
HOM BbInycke «bonblune ngen — 2005» (Big Ideas of 2005) xypHana New York Times
Magazine, a naganune Outside Ha3Bano ero ogHMM 13 25 Ny4Lwnx MHHoBaTopos 2005 .
[oHnaH NpoBOAMT MHOrO BpeMeHu B TacmaHuu, ABctpanun n CaHta-Kpyse (wrat Ka-
nndopHus) B 6opbbe 3a coXxpaHeHUe BbiIMUpaloLLLen OCTPOBHOM dhayHbl.
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YacTHBIe paH4o Ha oro-3amnazge CIIA
MoOrJau Obl IPEJOCTAaBUTD «L1ApI0 3BeE-
pet» kyaa 60NN ITPOCTOP.

Eciii 9KCIIEpUMEHTEHI C IIepeCceIeHH-
€M KPYOHBIX TPaBOSAAHBIX U XHUII[HU-
KOB JaAyT IIOJO¥KUTEJIbHbIE PE3YJIb-
TaTbl, MOKHO OyJeT nepeuTu Kk 6osee
MacmTabHOMY IIPOEKTY — CO3aHUIO
OIPOMHOTI0 ITapKa 3KOJIOTMYEeCKON MC-
Topuu. Ho 1 Hadasa crenuaJucThl
JIO3KHBI OLIEHUTH HEePCIEKTUBHI, BbI-
paboTaTh peKOMEHJAIluu KOHKPETHO
IS KaMKJO0TO0 BHUJIA U B JaJIbHEHUIIeM
HanpaBJATbh paboTy 0 BOCCTaHOBJIE-
HHIo MeradayHbl CeBepHOl AMEPUKH.

Heckonbpko et Hasajx ObLia
YCHEIIHO OCyIIleCTBJIEHA PEHHTPO-
OYKIIHA BOJKOB B MelIOyCTOHCKMI
HaIlMOHAJBbHBIN MapK. OTOT XUITHUK
BEIMep B MesIoycToHe U ero okpec-
THOCTAX B 20-X IT. IPOIIJOro BEKA.
Ero mcye3HOBeHHE MOBJIEKJO 34 CO-
6011 HACTOAIIYIO SKOJOTHUYECKY IO Ka-
TacTpody: n36aBUBIINCH OT CBOEro
TJIAaBHOT'O Bpara, JIOCU Ha4vaJHu YCH-
JIEHHO Pa3MHOKATbCHA, OBICTPO HC-
TpeOUIN OCUHY U APYyTUE AEePEBBA.

B MnpoBOM npakTuke yxe CyLLeCTBYIOT
NONIOXNTESIbHbIE NPUMEPLI PENUHTPOOYKLNN
HEKOTOPbIX KPYMHbIX XXUBOTHbIX B HEGOJbLLINX
4YaCTHbIX 3aKa3HuKax B tOxHou Adpuke

OTcyTcTBME PAaCTUTEIBHOCTHU pas-
pyHmunjao MecTta oOMTaHUA IepeseT-
HBIX ITUI] 1 606pOB U B KOHEYHOM
UTOTE€ NPUBEJIO K HeOJIaronpuAT-
HBIM M3MEHEHUAM KamMaTa. TakuM
06pasoM, UCYE3HOBEHHUE BOJIKOB Ha-
PYIINJIO BCIO IHUINEBYIO Ilenb. ITocie
TOTO KaK Cepble OXOTHUKU OBIJIN BO3-
BpallleHbl U BHOBb HadaJWU BBINOJ-
HATH CBOE 3KOJOIrMYEeCKOoe IpeaHa-
3Ha4YeHUe, UX POJIb B IPUPOJE cTajla
o4yeBUAHOU. BOT TOJIBKO OAUH IpU-
Mep: 3UMBI B T€X MeCTaxX CTAHOBATCSH
MsfATr4e, 4YTO I03BOJIAET BBIXKUTh MHO-
TUM JKHUBOTHBIM, HO OJHOBPEMEHHO
JIMIIAeT MUY NafaIbIIUKOB — KOU-
OTOB, BOPOHOB N 06€JOTOJOBBIX Op-
JIJaHOB. BoJIKU e B TedyeHUE Bcel
3uUMBI o6eclleduBalT CBOUX cocelelt
ocTaTKaMMU CBOMX IHUPIIECTB, YTO

crroco6CcTByeT BBIKMBAHUIO BU/IOB
¥ CTaOMJIIBHOCTH BCEU 9KOCUCTEMBI.

TpyaHocTu Bnepeau

3ajaBIIUCh LE€JbI0 BO3POJUTH
NJIeUCTOEHOBYI JUKYIO NPUPO-
Iy, HaM IpPUJETCH NPeoJoIeTh MHO-
JKECTBO TpyAHocTell. B wacTHOC-
TH, NPUBE3€HHBbIE KUBOTHBIE MO-
T'yT 3aHECTH HOBBIe OOJIE3HU UJIU KE
caMU OKa3aThbCd YA3BUMBIMU K MECT-
HBIM UHpeknuaM. Kpome Toro, 3a
MHUHYBIINE CO BPEMEH IlJIeficToreHa
THICAYEJIEeTUA NPUPOJHBIE YCIOBUA
W3MEHUJINCH, U TPYAHO IIpeayTraiaTh,
CYMEIOT JIU K HUM IPUCIIOCOOUTHCHA
3Bepu. CyIiecTByeT TaKiKe BEpOAT-
HOCTB HEIIPEeJIBUJICHHBIX 9KOJIOTUYe-
CKHUX IIOCJIEICTBUU U HEOXKUTAaHHBIX
JIEICTBUM CO CTOPOHBI MECTHBIX KU-

MHEHWE CKEINTUKOB

[Nocne Toro kak B 2005 r. Mbl oNy6aMKOBaInM NMPOEKT BOC-
CTaHOBJMIEHMSA NPUPOAbI NnencToueHa B XXypHane Nature, Ha
Hac o6pyLUIMNCA LENbIA LWKBan KPUTUYECKUX 3aMedaHUn.
HekoTopble U3 HUx 661N 060CHOBAaHbI, Apyrne — HeT. «Mbl
BCe NMoMHuMM cunem “Mapk KOpckoro nepuopa”, — nucan
HactunH PybuHwtenH B XXypHane Biological Conservation. —
BoccTtaHoBneHue gukov npupodbl nnerctoueHa B CeBepHon
AMepuke — CTONb Xe haHTaCTUHECKOE MPensioXeHne».

Mbl He corfnacHbl C TaKOM OLLEHKOW, MOCKOJIbKY OM-
HO3aBpbl BbIMEPNN 65 MH NeT Ha3ap, B TO BpeMs
kak 6onbluas 4acTb CEBEPOaAMEPUKAHCKON Me-
radayHbl Unu 6-IM3KOPOLACTBEHHbIE BULbI XXUBY T

M NO Ceu fleHb B pa3HbIX yroakax mupa, ux Mox-
HO 1 N3y4aTb, N OXPaHATH.

Py6uHwiTeiH npogonxaeT: «CoBpeMeHHbIe BUAbI
He ABNAKTCA aJeKBaTHOM 3aMEHOWN <...>, OHU re-
HETUYECKN OTNIMYAIOTCA OT TEX, KOTOpble 6blnn pac-
npoctpaHeHbl B CeBepHOM AMepuKe B MIENCTOLIEHE.
BepHo, HO pa3nuyus He CToNb BENUKU. MimetoLwmecs y Hac
JaHHble [OoKa3bIBaloT, YTO addpUKaAHCKUE N a3naTCKMe NbBbI
npuHagnexar K TOMy Xe BUAY, YTO U Te, KOTOpble pbiCKa-
nvm no CesepHont AMepuke 13 TbIC. NeT Ha3ap (HblHELIHKe,
npaega, He CTONb KpynHble). [poBefeHHbIe HeJAaBHO UC-
cnepoBaHnsa OHK noka3anu TecHoe pOACTBO MeXAy Bbl-
MEpPLUMMU N COBPEMEHHBIMM BUAAMW CIIOHOB M NOLIAfEN.
Bonee TOro, yxe npoBedeHbl YCMELUHbIE 3KCMEPUMEHTHI
No UHTPOAYKLMM POACTBEHHbIX MOPOA B KA4YECTBE 3aMEHbI
NCYe3HyBLUMX. Hanpumep, COTHM cancaHoB M3 ABCTpanuu,

EBponbl 1 KOXxHOMW AMepUKM OblIN BbiBEAEHbI B HEBONE
1 BbiMyLleHbl B Tex panoHax CLUA v KaHapgbl, rge oHu no-
rménu ns-3a npumeHeHns OOT. O4eBUMAHO, 3TU NTULbI re-
HETUYECKN OTNMYANMUCb OT TEX, KOTOPble HEKOrAa napunu
Hapg CpefgHyM 3anagoM, 04HaKO OHW XOPOLLO OCBOMIIUCH Ha
HOBbIX MECTaX XUTenbCTBa.
«Bbl TONbKO NpefcTaBbTe cebe <...>, Kak hepmepsbl NbITaoT-
Csl cnacTu ypoxkam OT HaLleCTBUS CIOHOB, UM KaK J1bBbl
M renapfbl HabpacbiBalTCA Ha CKOT M HamapatoT
Ha peTten», — npegynpexpaer PybuHwTenH. He
CTOUT MbITaTbCA BOO6Pa3NTb TPYOHOCTU COCY-
LLleCTBOBaHMWSA NOAEN C KPYMNHbIMU XULLHUKaMMN
n TpasosgHbiMU. HaceneHne Adpukn n Asun
60pOSIoCb C HUMU CTONMeTusaMu, noka B XX B.
He OblNl OOCTUTHYT CYLLECTBEHHbIN mnporpecc.
CornacHo HaweMmy nnaaHy, XMWBOTHble 6yayT co-
Oep>XXaTbCa HAa OrOPOXEHHbIX TEPPUTOPUSIX.

«3-3a CyLWlecTBEHHOro U3MEHEHNS KNumarta CO Bpe-
MEH MiencToueHa ycnewHoe BOCCTAaHOBNIEHNE UCYE3HYB-
LLINX SKOCUCTEM C MOMOLLbIO MHTPOJYKLMUU KPYMHbIX Mile-
KOMuTalLLMX ManoBeposTHO», — nucan Kpuctodep Cmut
(Christopher Smith) B xxypHan Nature. HecmoTpsa Ha npon3o-
wefuine B MacluTade ThicAHeneTuin U3MeHeHUs, B BEPXHEM
NNencToLeHe BbIMEPIO NMULLb HEGONbLLOE KONMYECTBO pac-
TEHUI U MeNnKux Mnekonurawwmx. OCHOBHOE OTNIMYME COB-
peMeHHbIX ycnoBuii CeBepHOn AMEpPUKM OT MiencToLeHa
COCTOMT B OTCYTCTBUM MeradayHbl, KOTopas, Kak Mbl 3HaeM,
CIY>XUT BaXXHENLIMM 3NIEMEHTOM 3KOCUCTEM.

14
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Tene. Co3gaHuUe JOJTOCPOYHBIX
nporpaMM, KOTOPbI€ YUYUTBIBAJIMU ObI
B3auMMOJeHCcTBUE MEXKIYy BHUIAMU
U UX BJIUSAHMNE HA OKPYKAIONIYIO Cpe-
Ay, noTpebyeT TepleHud U 3HAHUH.
N pasymeetcs, 6yeT Heyerko ybe-
AUTH o6lleCTBEHHOE MHEHHE B TOM,
YTO OXO0Ta XUIIHUKOB COCTaBJIAET
BAXKHYIO YaCTh €CTECTBEHHBIX IIPO-
neccoB, ob6ecrneynBalOIIUX NPOIBeE-
TaHNe 3KOCUCTEMBI.

CKENTUKU CKaMXKyT, YTO UJesd BOC-
CTAHOBJEHUA JaHAIMA(PTOB IJIel-
CTOIleHAa B COBPEMEHHOM MUpe Heocy-
mecTBuMa. OJHAKO y HAC €CTh O0JIO-
JKUTEJbHBIU MpuMep — Ha 3ape XX B.,
Kor/ia OBIJI0 OO6BABJIEHO O CO3JAaHUU
B Adppure HanuoHanabHOTO IIapka
Kprorepa, MECTHOCTh MaJjio HAaIlOMHU-
HaJla HBIHEITHU K popriocT 6uopasHo-
o6pasusa B IOxHoM Adppukre. B 1903 1.
B €ro r'pPaHULIAX KUJIU 9 IbBOB, 8 OyH-
BOJIOB, BCETO HECKOJIBKO Tenap/oB,
a CJIOHOB BooOOIIe He Ob1I0. Biraroaa-
PA AaJbHOBHUJIHOCTHU M JHTY3UA3MY
adpUKaHCKUX 3aIlIUTHHUKOB IPUPO-
Al yepe3 100 jeT 110 3aIOBEJHUKY
6poxuam 7,3 THIC. CIOHOB, 2,3 THIC.
1bBOB, 28 ThIC. 6y#iBOoJ0OB U 250 re-
napaos, a BMecTe ¢ HUMu u 700 ThIC.
TYPHUCTOB, IPUHOCAIIUX JT0XO0/ B Jie-
CATKYU MUJIJIMOHOB /10J1JIAPOB.

B HacTynuBIIEM TbICAYEJIETUU 4Ye-
JIOBEYECTBY BOJIBHO HJN HEBOJBHO
npujeTca pelnarb cyab0y CBOHUX CO-
cegert o miaaHere. OT HAc 3aBHCUT,
KakoB OymeT ypoBeHb GuopasHoobpa-
3ud Ha 3eMJie. B HaCTylIuBIIEM TBICH-
YyeJeTUN 4YeJIOBeYeCTBY BOJBHO WU
HEBOJIBHO IpPUJETCS pemnlaTh CyAb-
Oy cBouX cocefielt o miaHeTe. OT HaAcC
3aBUCHUT, KaKoB OyJleT ypoBeHb OHO-
pasHoobpa3usa Ha 3emie. lleab Boc-
CTAaHOBJIEHUA IPUPOAHBIX YyCJIOBUU
nJIelicTolieHa COCTOUT He B TOM, UTO-
6Bl BEPHYTHCSA B IIPOIIJIOE, HO CKOpee
B TOM, YTOOBI IIOJAEPKATH IIPUPOAY
B OynaymieM. HecmoTpa Ha HeusGemx-
HBbIE€ 3aTpaThl, CBA3aHHbIE C BOCCTa-
HOBJIEHMEM MeradayHbl, 3Ha4YeHHEe
9TOTO ITPOEKTa A HAayKH U KyJIbTy-
PBI CJIOKHO IEPEeoreHUTh. [I[puHuMasa
BO BHUMAaHUE, YTO HapYIIIEHbI 9KOCHUC-
TeMBbI He ToJIbKO CeBepHOU AMEpUKH,
HO U BCEro Mupa, 6e31eficTBHe NOPOK-
JlaeT PUCKOBAHHYIO CHTYaI[HIO, KOT-
J1a MBI MOJKEM IIOTEePATH TO HEMHOTOE,

B APYTMX CTPAHAX MUNPA

B pasHbix yrosikax mupa Havdanucb npeasapuTesibHble MOMNbITKU PEUHTPOAYKLNN XUBOT-
HbIX B T€ PErnOHbI, FAe OHU [aBHO BbIMEPSIN.

B B anpesne 2006 r. rpynna kaHagckux 1 pOCCUMCKMX 6MONOroB nepesessna Ha camosie-
Te 30 necHbIX 6U30HOB U3 KAHAACKOro HaLMOoHabHOro napka «3nk AinneHg» B 3aKas-
HUK «[MnencToueHOBbIN Napk» B pecnybnuke Caxa-Akytusa B Poccun, roe poacTBEHHbIE
UM CTenHble GU30HbI CYe3nu 5 ThiC. NeT Ha3ap.

B Ha TeppuTopumM NpUpogHoro 3akasHmka OocTBaapaepcnnacceH B HugepnaHgax nno-
Liaabto B 6 ThbIC. ra y4eHble BOCCTaHaBNUBAIOT NONYyNALMUK noLlagen, Kocysb U TYPOB.
B Bo6poB paccenstT No Bcen EBpone, nHorga B Takmx MecTax, rge nux He 6bisio yxe
HECKOJIbKO ThICAYENeTUN.

B lcyesatoLme BUObl NTUL C TpONMYecknx MapKknackmx ocTpoBOB 1 apxunenara ToHra
B TUXOM OKeaHe 6bInv MepeceneHbl Ha 6nuxanline ocTpoBa, rAe OHW XWUKN B MPO-
LLUJIOM.

B Viccneposartenu 3 MasputaHckoro ooHga AMKOW NpUpoabl 3aMeHUNN Aea BbiIMep-
Wnx Buaa Yepernax Ha MackapeHCKux ocTpoBax B MIHOMACKOM OKeaHe CIIOHOBbIMU
Yyepenaxamu c atonna Angaépa. Y>xe oTMe4eHo, 4TO Ha OCTPOBE YIy4LUNII0Ch pacnpo-
CTpaHeHWe ceMsiH MHOrux pacteHuin. bnarogapsa «topTunnam» yBenuYuicsa 1 noTok

TYPUCTOB.

Jlowanu nopofbl KOHWK 3aMEHUNN BbIMEPLLMX TApMnaHoB B 3aKasHuKe
QocTBaapaepcniacceH B HugepnaHgax

4TO y Hac ocrtajoch. HoHedHO, B OT-
HOIIEHUU CMeJbIX IIPOEKTOB, I10J06-
HBIX HalllEeMY, HeO6XOLII/IMO B3BECHUTH
BC€ «3a» U «IIPOTHUB». Ecau MBI XOTUM
c6epeub CBOIO ILJIAHETY AJs Oyay-
IMUX IIOKOJEHHUU, ImpuaeTcd AyMaThb
He TOJIBKO O 3aIIJUTe OT/AEIbHBIX BUJIOB
JKUBOTHBIX ¥ pAaCT€HUH, HO U 0 BOCCTa-
HOBJIEHUH IIeJIBIX 3KOCUCTeM. VI Hauu-
HaThb HYKHO yiKe cefiyac, HHa4de II0TOM
6yzeT nmo3nHo. Eciam MbI X0TUM c6e-
peYb CBOIO IJIAHETY JJId GyAyIIUX I10-
KOJICHUH, IIPUAETCH JyMaTh HE TOJIbKO
0 3aIUTe OTAEIbHBIX BU/IOB JKUBOTHBIX
W pacTeHUH, HO U 0 BOCCTAHOBJIEHUU
[eJIBIX DKOCUCTEM. V1 HaYnHATh HYHK-
HO yKe cefiyac, mHa4de noToMm Oyaer
03 HO. B

Mepesop: 6.B. YepHbilwes

AOMNOJIHUTENBbHASA NNIUTEPATYPA

m The Ghosts of Evolution: Nonsensical
Fruit, Missing Partners, and Other Ecolog-
ical Anachronisms. Connie Barlow. Basic
Books, 2000.

= Twilight of the Mammoths: Ice Age Ex-
tinctions and the Rewilding of America.
Paul S. Martin. University of California
Press, 2005.

= Pleistocene Rewilding: An Optimistic
Agenda for Twenty-First Century Conser-
vation.

m C. J. Donlan, J. Berger, C. E. Bock,
J. H. Bock, D. A. Burney, J. A. Estes,
D. Foreman, P. S. Martin, G. W. Roemer,
F. A. Smith, M. E. Soul and H. W. Greene
in American Naturalist, Vol. 168, No. 5,
pages 660—-681; November 2006.

B Mupe Hayku [10] okmabps 2007

45



Kaywwuk bacy

Y4yacTHUKK ogHOW
NPOCTOWN UTPbl, Kak
npaBwsno, oTBeprarT
paumoHanbHbIN
Bbl6op. OgHako,
OEeNCTBYS BOMPEKN
NOrnKe, OHU
OOoCTUraroT 60onbLUero
ycnexa. OcMbIcnieHne |
OaHHOro pakrta
TpebyeT HOBOIro

TMna oopmMasnbHOro
paccy>XaeHus



TEQPHS HTP

03BpaIasach ¢ OCTPOBOB Tuxo-

ro okeaHa, Jlrocu u [Tut o6Ha-

PY¥HUIN, YUTO IIpU IIepejeTe
ObLIIN IIOBPEIKJEHBI JBE ONMHAKOBBIE
CTapUHHBIE BEIUIIbI, KyIIJIeHHbIe MU
B noe3ake. [IpegcraBuTe b aBUAKOM-
HaHUM cKas3ajl, 4To ObL1 ObI paj BO3-
MECTHUTB yumiep6, HO He MOMKET Jae
I PEIIOIOKUTh, CKOJTbKO OHU MOTJIU OBl
cTouTh. [IpoCcTO CIIPOCUTH CaMUX ITO-
CTpaZiaBIINX HE NMeEJIO CMBIC/IA, TAK KaK
OHU HaBepHAKA 3aBbICUJIU ObI IIEHY.

Ynpasiaaoimmuil npuayman Goiee
XUTPOYMHBIN myI1aH. OH HONPOCHJI IIy-
TEIIeCTBEHHUKOB, HE COBEIAACH JIPYyT
C IPyTOM, OLIEHUTBH IIOKYIIKY B ITpeJiesIax
ot $2 110 $100. Eciiu 06a HA30BY T OJ(U-
HaKOBYIO IIU(]py, OH COYTET €e Bep-
HOU. Ecin :ke X MHEHU A pa3ouayTced,
TO OH BBIIIJIATUT MEHBIIYIO CyMMY,
106aBUB TOMY, KTO €€ IIPEIJIOKHII,
$2 3a YECTHOCTH U BBIUTA y JPYTOro
$2 B KadvecTBe HakaszaHud. Hampu-
Mep, ecau Jlrocu HanumeT $46,
a ITutr — $100, To Jlocu IMOJAy4dUT
$48, a ITut — $44.

Kakwue yncina nanucaau Jlrocu u [Tut?
A 9T0 HanucaJu 6bI BBI?

Takoro poaa cleHapuy, KOra OJUH
VI HECKOJIBKO YeJIOBEK JOJIKHBI CIeIaTh
BBIOOD U MOJIYyYUTH 3ABUCHAIIEE OT HETO
BO3HATPAK/ICHNE, HA3bIBAIOT UTPAMMH.

A npuagyman urpy «JuiemMma myre-
mectTBeHHUKOB» ([AI1) B 1994 r. OHa
npecienyeT HECKOJIBKO IeJel: IMoKa-
3aTh y30CTh paIlMOHAJIBHOTO IIOBE-
NEeHUs W MM03HaBaTeJbHOTO MOIX0/a,
OPUMEHSAEMOI'0 MHOTUMU 3KOHOMUC-
TaMU U TOJUTOJOTraMHU, OCIIOPUTH
nubepTapHble NPe3yMIIIUN Tpaau-
IIUOHHBIX 9KOHOMMCTOB U IIPHUBJIEYb
BHHUMaHUE K JIOTUYECKOMY ITapaJIoKCy
pPanoHaJIBHOCTH.

CorylacHO T€OpPHUU UTP, HAUJIYUYIIINM
BapUaHTOM OTBeTa B PAaCCMOTPEHHOU
3ajade SABJISETCSA YUCIO 2, OJHAKO
JIIO B OCHOBHOM TATOTET K 100 mim
6JIM3KOMY K HEMY YHCIYy — MpUYeM
KaK Te, KTO He 3aTpyAHAeT cebd pac-
CYKJIEHUAMH, TaK U T€, KTO OCO3HAeT,
YTO CHJIBHO OTKJIOHSIETCHA OT PaIlUo-
HaJbHOTO BbeIGOpa. Bosee Toro, gewict-
Bys BOIIPEKH JIOTHMKE, UTPOK II0JIyda-
eT Gosblllee Bo3HaArpamkaeHue. Takum
o6pa3oMm, B 0OTKa3e OT parOHAJIbHOT0
noaxoAa K «J[uiaeMme Iy TernrecTBeHHU-
KOB» €CTh HEUTO pariioHaJIbHOE.

3a rofbl, MpOIIeAIre C MOMEHTA CO-
3/laHUA UTPHI, OHA Iprobpeaga caMmo-
CTOATEJBPHYIO ¥ KU3Hb, YUEHBIE JIOIIO0JI-
HAIOT €€ U COOOGIIAaIOT O pe3yiabTaTax
J1a6opaTOpPHBIX 3KCIepuMeHTOB. Ho-
BBIe HCCJIeJTOBAaHUA MMO3BOJHUIN MHAUE
B3IVIAHYTHb Ha TO, KaK JIIOU IPUHUMA-
10T pemieHusa. TeM He MeHee B 06J1aCTH
JIOTUKU U pacCyKJACHUN oCcTaeTcd elle
MHOTI'0 OTKPBITBIX BOIIPOCOB.

3ApaBbII}i CMbICN U paBHOBecue
Hawa

Y10o6BI IOHATH, IOYEMY JIOTHUKA IIO/-
CKa3bIBaeT BEIGOP cyMMEbI $2, ipescTa-
BUM, KaK MorJjia Obl paccyxaaTh JIrocu.
IlepBOil ee MBICIABIO OBLIIO HaNHCATh
Hau6OJbIIYI0 M3 BO3MOMKHBIX CYMM
(100), uro mpuneco 6b1 et $100, oka-
sKUCh [T TakuM ke xagHbIM. (Ecimu
BEIllb HAa CAMOM JieJIe CTOMUJIa MEHbIIIe
$100, ona moruia 661 ¢ PaJOCThIO TIOY-
MaTh, 4YTO UJied MeHe/[Kepa IIyna.)

HemHoro riorozist oHa coobpasusia, 4To
ecuau [Iut Toxe Ha3oBeT unciio 100, oHa
3apaGoraer HemMHoro Gosbire ($101),
HanucaB 99. Ho Ta e MBIC/Ib MOMKET
npuBectu [Turta k ynciay 99, u Torma oba
noay4dat o $99. UTo6bl BEpHY THCS K HC-
koMBIM $100, JTrocu npuaeTcd BeIOpaTh
mudpy 98. Ho Begp u ITut, pykKoBOACT-
BYSCh TEMU K€ COOOPAKEHUAMU, MOKET
OCTaHOBUTBLCA HA 4ucie 98, U B TAKOM
cay4ae s JIrocu 6oJiee BBITOTHOU OKa-
skeTcda nudpa 97, koropad IIpuHeceT er
$99. IlpojomKaa MENOYKy pacCykie-
HUH, B UTOr€ OHA IIPUJIET K HAMMEHBIIIe-
MY M3 BO3MOMKHBIX UHCeJI, T.e. K YHCIY
2. OgHAaKO BEPOATHOCTE TOTO, 4TO JIrocu
IOCTYIIUT TAK Ha caMoM Jejie, Kpau-
He MaJja. Ho 2To He uMeeT 3Ha4YeHUus —
BayKHO, YTO JIOTHKA BeJleT UMEHHO CIofia
(BoT B ueM Bechb QOKYC).

[Tomo6GHBIN ITOAX0/ B TEOPUH UTP Ha-
3pIBaeTcA o6paTHON MHAYKOuel. O6-
paTHad UHAYKIUA INPEJACKAa3bIBaeET,
YTO KaMKJbI W3 UTPOKOB HANUIIET
nudpy 2 1 KaKAbIN IOy YUT 10 2 A0JI-
napa (4To, BO3MOMKHO, 1 06'bAACHSAET Ka-
PBEPHBIN ycnex yIpaBadoero aByua-
KoMnaHuy). [IpakTUYeCKU Bce MOJENIU
TEOPUU UTP HNPOTHO3UPYIOT MMEHHO
TaKOl pe3yabTar.

«JduiaeMMa OyTeNIeCTBEHHUKOB»
cxoxka ¢ GoJsiee TonyJIApHOU «Junem-
Mol nogo3peBaeMbIX». B Hell mo oTe-
JIBHOCTH JONPAIINUBAIOT JIBOUX YEJIO-
BEK, I10J03PEBAEMbIX B COBEPIIEHUU
TAMKKOIO IIPECTYIJICHUA. Y KaKIOTO
eCcTh BIOOP — CBAJIUTh BUHY Ha JPy-
roro (4To o6ecnevyuT eMy CMATYEeHHUe
HaKa3aHWfA) WJIK MoJYaTh (4TO JH-
MIUT OOJUIIUI0 YOeJUTEeIbHBIX JOKa-
3aTeJbCTB, €CIU APyTrod Toxe OyaeT
XpaHUTH MosyaHue). Ciygay npen-
CTaBJIAETCA JaJleKUM OT HCTOPHUU
JIBYX IIyTENIeCTBEHHUKOB C IIOBPEIK-
JIEeHHBIMH CyBEHHpPaMHM, HO MaTeMa-
THKa BO3HATpaKAeHUU B «Juiemme
IIO03PEBAEMBIX» TA e, 4TO U B «/{ID»,
KOT/Ia UTPOK JIOJIKE€H BBIOpATh MEK-
ny yuciaamu 2 u 3 (a He sro6oe 11e10€e
qucyao ot 2 go 100).

CriennuajuCcThl aHAJIU3UPYIOT UTPHI,
usydyad TaK Ha3blBAEMYIO MaTpHUILy
BBIUTPHINIEN — KBaJpaTHYIO MaTpU-
1y, CoAEepKaILYyI0 BCI0O MHPOPMAILIUIO
0 BO3MOKHBIX BbIOOpaxX ¥ BO3HATpakK-
JEeHUAX AJIAd KamkJ0oro Urpoka (spes-
Ka Ha cmp. 49). Bo3aMoHBIe OTBETHI
JIrocu gaHBI B JIEBOM CTOJIOIEe TabIM-
b1, [IuTa — B €e BepxHel cTpoke. [[Ba
YucJia B KJIeTKe Ha IIepecedeHU U BhI-
OpaHHBIX CTPOKHU U CTOJOIA onpeje-
JIAII0T COOTBETCTBYIOIIIE€ BO3HATPAXK-
JEHUA UTPOKOB. >

OB30Pbl: PASYMHAA UPPALIMOHAJIBHOCTDb

® B urpe «[lunemma nyTelecTBEHHNKOB» [Ba YenoBeka He3aBMCMO ApYr OT Apyra Bbi6u-
patoT Lenoe 4mcno B gnanasoHe ot 2 Ao 100, 1 Urpok, NpeasioXMBLUMN MeHbLUEee YUCHO,
nosy4aeT Hafg6aBKy K Ha3BaHHOM UM cymme. Teopus urp yTeepxgaeT, YTO paunoHanbHoe
MbILLNEHNE JOMKHO NPUBECTN 060MX UTPOKOB K HMCHY 2, HO Ha Aesie 60MbLUNHCTBO UFPOKOB

npegno4unTaeTt Yucna, 6nuskue kK 100.

B YT106bl NOHATb, YTO paunOHasNbHbIA BbIGOP HEpaLMOHANEH, HYXXEH HOBbIA TUM MblLne-

HUA.

u [onyYeHHble NpU U3y4eHUn Urpbl pedynbTaThl NpoTUBOpeYaT yoexgeHNo 9KOHOMUCTOB,
YTO CTaHfapTHas TEOPUS Urp NO3BOMSAET NPefcKasaTb NOBEAEHNE NPEANONIOKUTENBHO 3ro0-
UCTUYHbIX Mofei. OHU NOKa3bIBAKOT TakXe, Mo4YeMy 3rou3m He BCeraa BbirOAeH.
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TEOPHS HIP

HecmoTpsa Ha cBoM Ha3BaHUA, U «J 1-
JeMMa II0JI03peBaeMbIX», U «[lunemma
My TEIIeCTBEHHUKOB» B €€ IByXBapUaH-
THOU (popMe B CyIITHOCTHU He ABIAIOTCA
TaKOBBIMU. KamK A1l yYaCTHUK CHO BU-
JUT IIPaBUJIBHBIN X0 — YHCJIO 2 B IIep-
BOU urpe u o6BUHEHUE IPyTroro Bo BTO-
poii. IlogoGHBINT BBIGOp Ha3bIBaeTCHA
npejcTaBIsaeT
HaWJIy4dmui o6pa3 aelicTBUN He3aBU-
CHMO OT pelIeHUI APyTroro y4acTHUKA.
Hanucas 2, Jliocu moay4ut cBou $2,
ecnu oTBeT [IuTa OyZieT TAKUM ke, 1 $4,
ecynu [Tut Ha3oBeT HUOPY 3.

AOMHWHAHTHBIM, T.K.

OpHako B moiaHoU Bepcuu «AID mo-
MHWHAHTHOTO BbI6GOpa HeT. Eciu ITut
HaIUIIeT YUCJI0 2 WU 3, HAUJIy YIIINUM
pemmeHueM auid JIirocu 6yaet 2. Ho eciiu
ITut ykameT Jr060e yucyo oT 4 go 100,
Jltocu BeIUTpaET, €CJIU Ha30BET YUCJIO
GoJbrre 2.

ITpy n3y4eHUU MaTPUIbl BO3HATPaK-
JEHUU CHEeUaJIMCTBI 110 TEOPUHU HUTP
qale BCEro MCIIOJb3YIOT paBHOBECHE
Hbmra, Ha3BaHHOE 110 UMEHU F'€HHAb-
HOro MareMaTuka /:xoHa Hama-miaza-
mero u3 [IpPHCTOHCKOTO YHUBEPCUTE-
Ta (ero ceirpai Paccen Kpoy B puiabme
Jrpsl pazymar). PaBHoBecue Hama —
TaKO€ IIOJIOMKEHHNE, B KOTOPOM HHK-
TO U3 YYACTHUKOB HE BBIMTPAET 60JIb-
e, Kakoe Obl MHOE YHCJIO0 OH HU BBI-
6pan. PaccmorpumMm cay4ga# (100, 100)
B «[III». Ecam 6w JItocu Hamucana 99,
pe3yabTat 6611 661 (99, 100) 1 oHAa IToJTy-
yusa 661 $101. [ToCKOTBKY JaHHOE OT-
KJIOHeHUe faeT Jrocu nmpenMyIecTBo,
pe3yabsTat (100, 100) He aABIsAETCA paB-
HoBecueM Hama. «/III» muMeeT TOIBKO
oaHO paBHOBecue Hamra — (2, 2), korga
u Jlrocu, u ITut BeIOuparT 2. IToBce-
MEeCTHO€ MCIIOJIb30BaHUE PaBHOBECUS
Hsma npuBOAUT K TOMY, 4YTO CTOJb
MHorue (popmMajbHble aHAJIU3BI IIPe-
cKasbpIBaloT 114 «/1IT» BeIGOD (2, 2).

Y cnenuaancToB IIO TEOPUU UTP
€CTh U MHBbIE KOHIENIINN PABHOBECUA
(cTporoe paBHOBecHe, palluOHAJIN3YeE-

OB ABTOPE

MoOe pellleHHe, UieaJlbHOe paBHOBECHE,
CUJIbHOE paBHOBecue u ap.). Kamxpgasa
u3 Hux npusoaut «I» k¥ cooTHoIIe-
HUIO (2, 2). 3mech U KpoeTcsa NPUIU-
Ha 115 OecIloKoricTBa. MHOrue us Hac
B IVTyOMHE AYIIN YyBCTBYIOT, YTO MOK-
HO BbIOpaTh ropasfo GoJIbIIee YUCIO
U [I0JIy YUTH Topaszo Goubiie $2. [Toy-
JaeTcd, 9TO Halla MHTYUIIUA IIPOTU-
BOPEYUT TEOPUHU UTP.

CnepnctBus AN 3KOHOMUKM
I/Irpa 1 HAIlln I/IHTyI/ITI/IBHble HpOI‘HO-
3bI OTHOCUTEJIBHO €€ peSyIII:TaTa HpO-
TI/IBOpe‘-IaT nu Hpe}lCTaBJIeHI/IHM KO-
HOMUCTOB. Ha paHHI/IX aTalax CBO€ro
paSBI/ITI/Iﬂ IKOHOMMEKA 6I:IJIa HECTKO
orpaHuYeHa JubepTapHbIM y6emxe-
HUEM, ROTOpOC rJ1acmujao, 94To ﬂeﬁCTBI/IH

HO HaJexAy Ha GOJbIINN WHIUBUILY-
aJIbHBIN BBIUTPHINI. Eciu ke ogu He
BbIOHparoT paBHoBecue Harma (qucio 2),
IOCTYJIAaT 9KOHOMHUCTOB O PallMOHAJIb-
HOCTHU UX NOBEJEHUA HYXKJAETCHA B IIe-
pecmoTtpe. Pasymeerca, «/III» He equHC-
TBEHHAas UTpa, CTaBAIIAA 10/, COMHEHUE
YTBEPHKACHUE, UYTO JIOAU BCETJA AEIaI0T
9TOMCTHUYHBINA paIlMOHAJIBHBINA BBIOOP.
Ho Torga Mbl cTaJIKIBaeMcH c ere 6oJee
03a/la4MBaIOIIMM BBIBOJOM: JAKe KOT-
Jla JIIofie He 3a60TUT HUUYTO, KPOME UX
JIMYHOU NOJb3bI, IeHCTBOBATH 110 IPEeJ-
cKaszaHUAM (OopMaJbHOU TEOPUU UTP
MM BCE PaBHO HEBBITOJHO.

«J1I» uMeeT U Apyrue cIeaCTBUSA, Ka-
caroIuecs HaIllero IOHUMaHUs peajb-
Horo Mmupa. Irpa npojuBaeT CBET Ha
TO, KAK TOHKA BOOPYKEHUM ITOCTENEH-

CornacHo Teopumn urp, Npu paymoHasnbHOM
nogxode pes3ynbratom urpbl «[dnnemma
NyTELEeCTBEHHNKOB» OOJSIKHO ObITb

paBHOBecue Hawa

J10/lell, 00yCJIOBJIEHHBIE Pa3yMHBIM
IIOMCKOM JINYHOM BBITO/IbI, IOBBIIIAIOT
a¢dPperkTUBHOCTL cucTeMbl. [loaBie-
HHE METO/0B TEOPUU UT'P 0CBOGOAMIIO
SKOHOMUKY OT TAKOI'0O OTPaHUYEHUS.
OpHaKo OHM JoJroe BpeMsa 6a3upo-
BaJIUCh Ha TOM, 4TO JIOAU OyAyT fe-
JIaTh paroOHAJIbHBIN 3TOMCTUYECKUN
BBIGOP, KOTOPBIN TEOpUs UT'P CIIOCO6-
Ha npejckKasaTh. «/[II» mogpeIBaeT Kak
aubGepTapHyIo U/elo, TaK U JorMaT Te-
OpHMH UTP.

B cayygae Il «a¢pdeKTUBHBIM» pe-
3yJbTAaTOM [JIsl NyTEIIeCTBEHHUKOB
OyneT BBIOOP ymcia 100, TOCKOJBKY
OH MO3BOJUT O060MM IIOJyYUTh MaK-
CHUMaJIbHBI CYMMAapHBIM BBIUTPBIIIL.
JIuGepTapHBIN 3rou3M IOGY:KAAT OBI
UI'DOKOB B IIOMCKE JIMYHOH BBITOJbI
yxoauTh oT 100 K MEHBIIIUM 4YHCJIAM,
JAIOIUM MEHBIIYI0 2(P(PEKTUBHOCTD,

Kaywuk Bacy (Kaushik Basu) — npodeccop 3KOHOMUKYW, 3aBedyoLnin kadenpown
MexayHapoAHbix uccnegosanunin um. Kapna Mapkca u gupektop LleHTpa aHanuTtu-
4eCKOWM 3KOHOMUKN KopHennckoro yHusepcuteta. ABTop ctaten 06 3KOHOMUKe pas-
BUTUS, SKOHOMMKE 651aroCoCTOAHMSA, TEOPUM UTP Y OPraHn3aunm NPOMbILLIIEHHOCTH
B Hay4HbIX XypHanax, a Takxe B MonynspHelx nadganunax n CMW, sknoyas exemecsy-
Hyt0 KonoHky B BBC News online. Ynen 9koHomeTpunyeckoro obLiecTaa.

HO IIIaT 3a IIIaroM BeJIeT Hac K JaJIbHEeN-
meMy YXYAIIIEHUIO IT0JI0KEeHUA, NN Ha
TO, KAK KOHKYPEHIIUA ABYX GUPM MO-
JKeT COUTBH IIeHBI JI0 yPOBHSA, YOBITOYHO-
ro 1151 06erX (XOTA B JAHHOM CiIydae —
K BBITO/Ie IOKyIIaTeJel, IpruobpeTaro-
IUX y HUX TOBap).

[Tono6HBIE pacCyAeHUSA CTaBAT
JBa BoIlpoca: KaK JIOAHU IOCTYHAIoT
B peaJIbHOCTH U €CJU GOJBHINHCTBO
BBIOMpaeT 4yuciaa ropasfo 6osabire 2,
no4YeMy TEOPUS UTP HE MOKET IPeJ-
cKasaThb Takou peayiabTat? [lo mepBo-
MY BOIIPOCY MBI 3HaeM MHOT'0, 110 BTO-
POMYy — OY€HB MaJIo.

Kak Ha gene BeayT cebs niogun
3anocynenHue 10 geT ydeHbIe IIPO-
BeJU pPdAJ dKcrIepumMeHTOB ¢ «AID»
¥ CJIejlaJId HECKOJIbKO BAMKHBIX BBIBO-
JnoB. B uccinengoBanuu Mounuku Kampel
(C. Monica Capra), Qxetiko6a K. I'o-
ypu (Jacob K. Goeree), Pocapuo 'ome-
ca (Rosario Gomez) u Yapssa Xoura
(Charles A. Holt) u3 YuuBepcuteta Bup-
JUKUHHUH Y9aCcTBOBAJM CTYAEHTHI-9KO-
HOMHCTBI. IM Bbianu mno $6, o6bsc-
HUB, 4TO OT/IALyT UM BC€ ICHBI'Y, KOTO-
pble OHU BBIMTPAIOT. [lania3oH BeIGOpa
6BLI BeIpaskeH B rieHTax — oT 80 0 200,
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MATT COLLINS

TEQPUS HTP

MATPULA BbINTPLILWLEN B UFPE «QUNEMMA MY TELWECTBEHHNKOB»

B maTpuue BbiMrpbillen gaHa CBOAKa BCero, 4Yto Tpeby-
€T 3HaTb Teopus urp o «[unemMmmMe NyTeLIEeCTBEHHUKOB».
Bo3MoOXHble 3Ha4yeHuns Boi6opa Jltocu gaHbl B 1€BOM CTON6-
e Tabnuubl, a NMnta — B ee BepxHen cTpoke. B knetkax Ha
nepecevyeHnsaIx CTPOK 1 CTONBOLOB yKa3aHbl 3HA4YEHUS BbIUT-
pbiwen Jliocu (cnesa, manuHoBbiv yBeT) v MNMuta (crnpasa,
CUHMI LYBET) Npu COOTBETCTBYOLWMX BbiGOpax. Hanpumep,
ecnu Jlrocu Bbi6epeT 98, a MNMut — 99, UX BbIMIpbILIN COCTa-

Pe3ynbTaT, KOTOPLIV NONy4YnUTCS, €cin o6a Ha3oByT 2 1 MO-
nyyart no 2 ponnapa (xentas ksieTka), Ha3blBaeTCs paBHO-
Becumem Hawa. Ong Jliocu npepgnovteHne nio6oro gpyroro
yucna, ecnu MNut BblibepeT 2, 6ygeT XyXe: OHa He Nony4YuT
Huyero. To Xxe BepHoO u anq lNura.

Ecnu BbI6Op BO3MOXEH TOJIbKO MeXay Ynucnamm 2 u 3 (Yep-
Has pamKa), urpa CTaHOBUTCS 3KBUBAJIEHTHOW «[unemMme

BAT cooTBeTCcTBEHHO 100 1 96.

nogo3peBaemMblX»

0

BbIBEOP JTIOCU, $

amrpadbl ¥ BO3HArpaK/IEHUA B pa3Inyd-
HBIX IUKJIaX UTPBI MEHAJIU B IIpejiesiax
oT 5 10 80 IIEHTOB, OJHAKO ITOJOOHOE
M3MEHEHUE He OKa3bIBaJIO BIUAHUA HA
¢opManbHBIN aHAJIN3 UTPHL: 06paTHAA
WHAYKIMSA BCET/ia NIpUBeEIEeT Hac K COo-
otHo1reHuo (80, 80), 4TO COOTBETCTBY-
€T paBHOBecuIo Harma.

OKCIIEPUMEHT NOATBEPAUT UHTYU-
TUBHBIE OXKUJAHUS — B I1€JI0OM UTPOKU
He OyAyT BBIOUpPATh CTPATErUI0, OCHO-
BaHHYIO Ha paBHOBecuu Hoamia (uuciio
80). Ilpu paamepe Bo3HArpamkJIeHUA
B 5 IIEHTOB CpeJHU M BBIOOP ObLII paBeH
180, anpu ero yBesiuyeHuu 10 80 LieH-
TOB — MoHU3uJICcA 10 120 11eHTOB.

Kamnpa c kosneramu HabIroganu, Kak
M3MEHAETCA II0BEJICHUE UTPOKOB IIPU
OOBTOpPEHUAX UTpbl. ObOyyaroTcd Ju
OHM Urpe Ha paBHoBecue Hama? Kak
¥ IPeJI0JIarajoch, IIpyu 60JIBIIIOM BO3-
Harpa/JIeHNUHU UT'pa CoO BpeMeHeM IIpU-
xoxuia Kk paBHoBecuio Hama (80, 80).
MHTEepecHO, OJHAKO, YTO II0O Mepe
YVMEHBIIIEHUA BBIUTPHBINIA PE3YJbTaT
NpUOIMIKAJICA K IPOTUBOIIOJIOKHOMY
npenery (200, 200).

- \: . BbIBOP MUTA, $

pe 2 3 4 98 99 100
2 2 2 4 0 4 0 4 0 4 0 4 0
3 0 4 3 3 51 . 51 51 51
4 0 4 15 4 4 . 6 2 6 2 6 2

98 0 4 15 2 6 98 98(100 96|100 96
99 0 4 15 2 6 . 96 100| 99 99|/101 97
100 0 4 15 2 6 2 96 100| 97 101|100 100

Tot pakT, 9TO GOIBITUMHCTBO HE CTPe-

MUTCHA K paBHOBecuio Hama, noarsep-
JUJI U CETEBOM DKCIIEPUMEHT, ITPOBO-
pusmmiica B 2002—2004 rr. Apuaiiem
Py6unmmrerinom u3 Teab-ABUBCKOTO
yHuBepcuteTa u Hplo-Mopkckum yHU-
BepcuTeToM. MrpokaM, KoTopele cobu-
pajauch IpOCIyIIaTh OAHY M3 JEKIUN
Py6uHmITEliHA II0 TEOPUU UT'D U TEO-
puu Hamia, npeanarajoch BeIOpaTh Lie-
Joe 9uciio B AuanasoHe ot 180 go 300,
NpeACTaBUB, YTO 9TO ACHEKHAA CyMMa
B loapax. BosHarpaskaeHue u mrpad
GBLIIN YCTAHOBJIEHBI pABHBIMA $5.

OTBeT npucaalIn OKoJIo 2,5 ThIC. Ye-
JIOBEK U3 CEMH CTPaH, JJaB KapTUHY BbI-
GOpKH, HEJOCTUKMMOH B YCJIOBUAX JIa-
6oparopun. PaBHoBecue Hoamia (180)
BbIOpajia MEHbIIIe YeM OJHa ceJbMasd
4acTh UIPOKOB. 55% y4acTHUKOB Ha-
3BaJIl MaKCHMaJbHOE YHCJIO (Bpe3ka
Ha cmp. 50). Kak HU CTpaHHO, JaHHbIE
JUIS pa3inYHbIX TOATPYIII, HAaIIpUMepP
JIIofie 13 pa3HbBIX CTPaH, ObLIN CXOKH
MeKIy COOOH.

PyGUHIIITEH pa3aena BO3MOKHBIE
BapHaHTHI BBIOOpA Ha YEThIPE TPYIIIEL,

IPEeAIOJI0KUB, YTO KaK 0N U3 HUX CO-
OTBETCTBYyeT CBOM Xoz MbIicau: 1) 300 —
CIIOHTAHHadA 3MOIIMOHAJbHAA peak-
nud; 2) 295...299 — peayabTaT cTpa-
TErM4YeCKOro paccyJeHus (Halpu-
Mep, HEeKoM o6paTHOU HHAYKINU);
3) nr060e uncio ot 181 1o 294 B 604b-
II0M cTelneHU ciydaiiHo. HakoHer, 3a
BbIGOpOM 180 cTOUT cTaHAApTHASA Te-
OpUs UTP, XOTSA yYaCTHUKU MOTJIN BbI-
pa6oTaTh NOJOGHYIO CTPATErUI0 CaMU
WJIY 3apaHee UMeTh 3HaHUA 00 urpe.
YT0o6HI IPOBEPUTH r'UIIOTE3y PyOuH-
mITeHa /I NepBbIX TPEX I'PYIII, J0-
CTATOYHO PacCCMOTPETH, CKOJIBKO Bpe-
MEHU 3aHAJO0 y WUIPOKOB INPUHATHE
pemenuda. Te, KTo Ha3BaJ 4YucJIa OT
295 o 299, nymaam [oJjbIle BCEX —
B cpeHeM 96 CeKyH/[], TOr/ia Kak BbIOGOp
yucesa oT 181 mo 294 u yucaa 300 3a-
HHUMaJ B cpegHeM 70 CeKyH/I.
CrienuajucThl 10 TEOPUU UTP HO-
OBITAJNCH BBIACHUTD, II0YEMY CTOJIb-
KO Jrofedl B skcnepuMeHTax «AID» He
BeIOMpaeT paBHOBecue Hama. Cormac-
HO O/JJHOU M3 TOYEK 3PEHUA, MHOTHE
IPOCTO HECIIOCOGHBI IIPOBECTU He- P
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06xX0MBbIE JEeIYKTUBHBIE pacCyKIe-
HUA, U UX pPellIeHUs UppaloOHaIbHBbI.
B HEKOTOPBHBIX CiIydadaX TaKoe 00'bsACHe-
HHE MOKeT ObITh BEPHBIM, HO OHO He-
IPUMEHUMO KO BceM 6e3 UCKII0UEeHUA
pesyabTaTraM, B 4YaCTHOCTHU TeM, 4YTO
6bL1H 110y 9eHbI B 2002 r. TuabMaHOM
BekkepowMm (Tilman Becker), Maiikiom
KapTepom (Michael Carter) u Moprom
Hese (Jorg Naeve) us yHHUBepCUTETA
lorenreiima B 'epmaHuu. B skcnepu-
MEHTEe HEMEUKUX YUYEHBIX ObIJI 3aHAT
51 unen O6miectBa Teopuu urp. Kasm-
ABIM U3 y4YacTHUKOB UI'pajl IIPOTUB
50 ocTaJBHBIX, coObIIasd 0 BLIOpaHHOMU
cTpareruu uccienonarenam. Ctpare-
rueil Morjao GbITh KAKOe-TO OJ{HO YHC-
JIO, MCIIOJIb3YyeMO€e BO BCeX Urpax, Uilu
HeKas COBOKYIHOCTb YHCeJ C yKasa-
HHEM, KaK 9acTo 6yZieT ynoTpe6asaTbca
KamJ0e U3 HUX. B urpe ucnonabp3osa-
JIOCh peaJjIbHOE JIEHEeKHOe BO3HarpaskK-
eHue. JKCIepPUMEHTATOPHI JIOJIKHBI
6bLIN cIy4YaWHBIM 06pa3oM BHIOpATh
OJTHOTO UT'POKA U BBIIVIATUTH EMY CYyM-

My B $20, IOMHOKEHHYIO Ha €r0 CPeI-
HUU BBIUTPBINI B X0Je UTP (B KOHIE
WUTPBI OH oy dnt $1700).

45 UTrpOKOB UCHOJb30BAJIM BO BCEX
Urpax oJIHO YrcI0. TOJIBKO Tpoe U3 HUX
OCTAHOBUJIMCh Ha paBHOBecum Hamra
(aucno 2), 10 npearodysn JOMUHUPYye-
Mylo ctpareruio (quuciao 100) u 23 ye-
JOBEKa Has3BaJiM uyucjaa oT 95 mgo 99.
CrienuaJIMCThl 110 TEOPUU UTP ObLIN
CIIOCOOHBI pacCy:kAaTh PAIIMOHAIBHO,
HO U GOJBINMHCTBO U3 HUX He IIPUHHA-
JII pelleHus, AUKTyeMoro dpopmaib-
HOI TE€OpHeEH.

Ha nepBbIil B3I, 06bACHEHUE UX
JAeCcTBUN MOMKET IoKas3aThCs IIpOC-
TBIM: €CJI IAPTHEP CKOpee BCero BbIbe-
peT uucio 6omabie 94, Toraa HauboIb-
IIUH CpPeJHUUN BBIUTPBINI ITPUHECET
npuMepHO Takad ke nudpa. Ho moue-
My Kam bl lyMaJl, YTO BCE OCTaJIbHbBIE
TOK€ HAIIUIIY T 60JIBIIIOE YHUCI0?

Bo3MOXHO, HapAAy C 3TOHU3MOM
B Hamled NCUXHUKE 3alIporpaMMHPO-
BaH W aJbTPyH3M, M HaIllle IOBeje-

4YTO OHW AYMANN?

NccnepoBatenn npepnonoXunu, 4To 3a pas3HbIMW BapuvaHTamMn B uUrpe
«[nnemma nyTelwlecTBEHHNKOB» C Ananas3oHom Bbi6opa oT 180 go 300 cTo-
UT pasHbli X04 MbICAW (AMarpamMma): CnoHTaHHasa amMouMoHanbHasa peakuus
(300), cTpaTernyeckm 060CHOBaHHbIN BbIGOP (295...299) 1 cnyyaliHbii BbIGOP
(181...294). Te, k1O Ha3Ban yncno 180, MOrAN NPUATKU K HEMY NYyTEM paLMOHanb-
HbIX paccy>XAeHU Unn 3HaTb Takylo cTpaTeruio 3apaHee. Kak n oxuaanocs,
cAenasLUMe «CMOHTaHHbIV» UK «CAyYalHbli» BbIOOP, AymManu MeHbluee Bpe-

MdA, YeM ocTalibHble

BbIBPAHHBLIE YNCIA

180
13%

181-294
14%

295-299
17%

dopmManbHbIA paymoHanbHbIi BbI6OP

[T Cny4aiiHbiin BIGOP

[7] Ctpaterudyeckue paccyxpeHus

[ CnonTaHHas amoumoHansbHasa peakuns 0
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HUe oIlipeaenseTcd O00pbOOU Mexray
HUMU. MBI 3HaeM, 4TO ecjii o6a Iy Te-
IIeCTBEHHUKA HAa30BYT MaKCHUMaJb-
HYI0O CyMMy, MEHEJKepy NpUJeTCcA
ee 3aIraTuTb. MHorue U3 Hac He 3a-
XOTAT HaBPeJUTb CBOEMY TOBApUIILY
paau Toro, YTo6bI MOJYYUTH KaKOU-
TO JIMIIHUM Jl0J11ap, IO3TOMY MbI ITU-
mem «100», XOTA XOpOIIO IIOHUMAaEM,
YTO JIMYHO JIJIA KAy JJOI0 U3 Hac BbIGOP
99 GoJsiee paroOHAJIEH.

YTo6Bl NOWTHU AAbIIIE U JIyYIlle 00b-
ACHUTH Hab/IogaeMoe B 9KCIEpPUMEH-
Tax IOBe/ICHIE, HEKOTOPbIe 9KOHOMUC-
TBI JieJIaJIA CMeJIble ¥ He CJIMIIIKOM pe-
QJIMCTUYHBIE ITPEIIOJIOKEHUA U 3aTeM
OBITAJIMCH BBIBECTU HaOJII0aeMoe Io-
BeJIEHE C IOMOIIIBIO CJI0¥HBIX MOJICJICH.
S He gymMaro, 94TO TAKOH HOAXO/T ABJIAET-
cA pe3yJIbTaTUBHBIM. [To Mepe Toro kak
no0GHBIE MOJIEIU U IPEAIIONOKEHUA
Bce 60JIbIIIe HAKPYYUBAIOTCH JIJIA IIOJTY-
YeHUH JIYYIIIero Coviacusd C JaHHBIMU,
OHM ITPOSACHSAIOT BCE MEHBIIIE 1 MEHBIIIE.

HepelieHHbIN BOnpoc
Braropaps oJIy4eHHBIM B 9KCII€PU-
MEHTaX JaHHBIM IIpEJCTaBIAETCA Be-
POATHBIM, 4TO OOJIBIIMHCTBO y4YacT-
HHUKOB HUI'PBl PYKOBOJACTBYIOTCH aJIb-
TPYU3MOM, COIMAJH3AIlEN U OIIU-
604HBIMH paccy:xgeHuaMu. OpHa-
KO A He JymMalo, YTO MHOTI'Ue BbIOpaIu
66l 2, gake ecau Obl Ha3BaHHBIE TPU
dakTopa He fgeticTBoBann. Kak MOKHO
00BACHUTH TOT (PAKT, YTO yIAaCTHU-
KU Ha3bIBAIOT OOJIbIINE YHCJIA, JaXKe
He cTpajas HeJ0CTAaTKOM CIIoCOOHOC-
TH K paldOHAJbHOMY MBIIIJIEHUIO
Y I0/1aBJIAAA €CTECTBEHHBIE aJIbTPYU3M
U COIMAJbHOCTb NOBEJICHUSA, YTOOBI
BBIUTPATh KaK MOYKHO OOJIbIIIE JeHer?
B oTnu4ue oT GOJIbIIEH YacTU CoBpe-
MEHHOU TE€OPHUH UT'D, B KOTOPOM MHO-
ro MaTeMaTHKH, HO KoTopas IpocTa,
€CJIM 3HaTh METOJIUKY, JaHHBIH BOITPOC
TPYZEH, U AJIf ero pelieHus Tpebyercsa
TBOPYECKOE MBIIIIJICEHUE.
[IpeanooXUM, 4TO BBl U g — JBOE
coo6pas3nuTeNbHBIX U 06€33KaJT0CTHBIX
UTPOKOB. YTO MOMKET NPUUTH MHE
B roJioBy? f osknjaro, 4To Bbl HA30BeTe
60JIBIIIOE YHCJIO, CKAMKeM, B JUAIIA30-
He oT 90 0 99. Tora MHE CTOUT OTKA-
3aTbcA OT HUPPHI 99, ITIOCKOJIBKY BBI-
60p 98 GyzeT )1 MEHs He XyKe He3a-
BUCHUMO OT Bamux gerctBuii. Ho eciiu
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MATT COLLINS

TEQPHS HTP

TEOPUA UIP N TEOPUSA OBbI4YHbIX PELUEHWN: 9 3HAIO, YTO Thl 3HAELLb, YTO 9 3HAIO...

F S S NN

B NHoun s cnbiwan Takyw nereHay.
MpopaBel LWnAN B3OPEMHYN non ne-
peBOM, a MPOCHYBLUNCb, YBUAEN, 4TO
06€e3bsAHbI yTawmnum Bce ero rosioBHbole
y6opbl Ha gepeso. C gocafbl OH LUBbIP-
HyNn 03eMb COOCTBEHHYI wwnany. Kak
N3BECTHO, 06e3bfiHbl O4€Hb CKOHHbI
K MNOApaxaHwto, U OHM TOXe MNo6po-
cann cBOW NPUOBPETEHUS Ha 3eMIlio.
Mponasey 6bICTPO cobpan mx.

Yepes noneeka ero BHyK, ToXe npopa-
BaBLUMI LUNAMbI, PELUXA MPUKOPHYTb NOA,
TeM Xe JepeBOM U NOJSIOXKMS CBOW TOBap
Ha 3emnto. [pocHyBLWKChL, OH yBUAen,
4YTO U €ro LNAnbl 06e3bsHbI yTawmnm Ha
nepeBo. BHyk BcmomHun pacckas fgefa
1 6pOCuI CBOIO LUNAMY Ha 3emrto. Kak Hu
CTPaHHO, HN ofHa ob6e3bsiHa He mnocre-
JoBana ero npumepy, Ho ofHa cnycTu-
nacb, nogowuna K NnpogasLy U ckasana:

BBI pacrnojiaraetre TeMU Ke 3HAaHUAMU
¥ IpUJEPKUBAETECh TOM K€ JUHUH I10-
BEJICHUSA, TO CJeAysd JOTHKE, KOTopasd
npuseJia Jlrocu u [Tuta K BBIGOpPY YUCIa
2, MBI GBICTPO UCKJIOYUM BCE YHUCJIA OT
90 no 99. CiregoBaTesIbHO, YETKO OIlpe-
JIeTUTHh COBOKYITHOCTB «OOJIBIIINX YUCE,
KOTOPbIE MOT'Y T JIOTMYHO BBIOHpaTh Gec-
nomagHble JIIAY», HEBO3MOKHO, U MBI
BCTyIIaeM B PUIOCO(PCKU CI0KHYIO 00-
JIaCTh HOIIBITOK IIPUMEHEHUSA PACCY e
HUU K IJIOXO OIIPeIeIEHHOMY OOBEKTY.
Ecan 6b1 MHE NPUILIOCH yYacTBO-
BaTh B TAKOU UTpe, g Cka3ay Obl cebe:
«3abyab JOTUKY Teopuu urp. f BreiGe-
py Gonpmioe uyuciao (Hanpumep, 95)
U 3HAIO, YTO MOU OIIIIOHEHT BhIGEepeT
IPUMEPHO TAKOE e, 1 4YTO MBI 06a OT-
BEpPrHeM palMOHAJbHBIA apryMeHT,

«Tbl AyMaellb, 4TO TOSIbKO y Te65 eCcTb
,Ele,D,?»

Wctopusa mnnocTpupyet BaXxHoe pas-
nn4ne Mexpay Teopuen NpocTbiX peLue-
HUA N Teopuen urp. B Teopumn urp pa-
LMOHanbHbIA BbIGOP OOQHOIO N3 UFPOKOB
MOXET 3aBUCETb OT TOr0, 4YTO ABNSAETCA
pauuoHanbHbIM Ana pgpyroro. Jliocy,
4TOObLI cAenaTtb MpaBuSibHBIN BbIGOP,
HY>XHO nocTaBuTb cebs Ha mecTto luta
M coobpasunTb, YTO AOJIKEH AyMaTb OH.
Ho oH 6ygeT gymaTb O TOM, 4TO Ayma-
eT oHa. Pegynbtatom cTaHeT 6ecKo-
HeyHas perpeccus. CneuymanucTbl Mo
TEOPUN UTP ONUCHIBAIKOT CUTYyaLMIO TakK:
«PalnoHanbHOCTb €CTb 3HaHue, obllee
ana o6oux urpokos». VIHbiMn crnoBamu,
JTltocun n vt paumoHanbHbl, KaXXabln 3Ha-
€T, YTO ApYyroV paumoHaneH, Kaxablv 3Ha-
€T, YTO OPYron 3TO TOXe 3HaeT U T.4.
[MonoxeHue, YTO paLMOHaNbHOCTb €CTb
obLlee 3HaHWe, CTOJIb PacnpoCTPaHeHO
B TEOPUWN UIP, YTO €ro pefko 3asaBnstoT
cneunanbHo. Ho B HEKOTOPbIX OnuTeNb-
HbIX Urpax, HanpumMep B cry4ae nosTope-
HUS UMKOB «[unemMmMbl NOJ03peBaEMbIX»,
WUIPOKN MOFyT coBepLuatb AeNCTBUSA, He-
COBMECTUMbIE C 3TUM NPEANONOXKEHNEM.
Mo MoeMy MHEHUIO, aHHOE NOSIOXEHNE
M SABNAETCA WCTOYHUKOM KOHMNMKTa
MexXay NNOrMKOM U MHTYULUMER, N B Cy4ae
«[unemMmMbl NyTELLECTBEHHUKOB» UHTYUN-
LM okasblBaeTcsa 605ee BEPHOWN U NNLLb
Hy>XpaeTcs B 060CHOBaHUM 6onee npa-
BUIIbHOW floOrnkon. HaseaHHasa npobnema
CPOAHU TOMY, YTO MPOU3OLLIIO HA PaHHUX
3Tanax Co3faHus TEeOpUU MHOXECTB.
Torga maTtemMaTukm He COMHEBanucb
B CYLLeCTBOBAHUN YHUBEPCASIbHOrO MHO-
XecTBa, cogepxatiero B ce6e Bce. OHO

COIVIACHO KOTOPOMY 4YHCJIO, HA €JUHU-
Iy MeHbIllee, OyAeT JIydllle, YeM JIIo-
60€e npeJIo:KeHHOe HaMI». VIHTepecHo,
YTO IOAOOGHBIN OTKa3 OT popMaIbHOMU
paIMOHAIBHOCTU U JIOTUKU COJAEPKUT
B ce6e HEKyI0 MeTapalllOHaJIbHOCTb.
Ecisu o6a urpoka 6yayT ciaeoBaTh Ta-
KOMY MeTapaloHaJIbHOMY Kypcy, 06a
OKaKyTCHA B BeIUTpHIIIE. PopManzo-
BaTbh U/JICIO IIOBEJICHUSA Ha OCHOBE paIu-
OHAJIPHOT'O OTKa3a OT paIlOHaJbHO-
r'o IoBeJIeHusA TPyAHO. Ho Takue maru
HY®HO IIPEeAIIPUHATH B OyAyIeM, 4To-
6bI YCTPaHUTH IIAPAJOKCHI paliyo-
HaJIbHOCTH, OT KOTOPBIX CTPaJIaeT Teo-
PHA UTP B KOTOPBIE KOAU(MUITIPOBAHBI
B «/lmyIeMMe Iy TeIeCTBEHHUKOB». B

Mepesopa: V.E. CaueBuny

CHYMTANIOChb €CTECTBEHHbBIM W O4EBUAHbLIM,
XOTS NPEeAnosioXXeHne O ero CyLecTBO-
BaHMM 0Ka3asioCb UCTOYHUKOM HECKOIb-
KMX NnapagokcoB B TEOPUN MHOXECTB,
M B UTOre mMatemaTukam MnpuLLIoCh OT-
Kas3aTbCs OT 3TOro NPefnosoXeHns.
Kak mMHe npepctaBnseTcs, OT MOMOXe-
HUA, 4YTO paLMOHalNbHOCTb eCTb obLlee
3HaHve, NCcnonb3yemoro crneyuanvcTa-
MU MO TEOPUWN UTp, TOXEe NpuaeTcs oT-
Kasartbcs.

PesynbtaT, KOTOpPLIN MOAy4YnTCs, €cnu
o06a Ha30ByT 2 1 nonyyat no 2 gonfnapa
(cTp. 49, xentas kneTka), Ha3biBaeTCs
paBHoBecuemM Hawa. Onqa Jliocn npeg-
no4YteHune no6boro Apyroro 4yucna, ecnu
MnT BLIGEPET 2, ByAeT Xy>Xe: OHa He Mo-
Ny4mnT HMYero. To e BepHo n ana Nura.
Ecnu BbI6Op BO3MOXEH TOMILKO MexXay
yucnamm 2 n 3 (cTp. 49, YepHas pam-
Ka), urpa CTaHOBUTCS 3KBMBASIEHTHOWM
«[unemme nogo3peBaembIx».
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H3MEHEHHE KNHMATA

[nob6anbHoe
noTtenneHne
yBennymeaet
pa3pyLUNTENbHYIO
cuny yparaHoB

auasno XXI Beka 03HaAMEHO-

BaJIOCh MHOTOYMCJIEHHBIMU

CTUXUHWHBIMU OEJCTBUAMU:
B 2004 r. Ha ®opuay o6pyIININCH Ye-
ThIpe HeOBbIBAJBIX yparaHa, JIeciTb
TalipyHOB pUHYANUCHh HA fANOHUIO —
B YeThIpe pa3a 60ibllle, 9eM 3a BCe Ipe-
apiayinye roapl. CoenuaancThl JaBalu
OPOTHUBOPEYUBBIE 0O BbACHEHUS ITPOC-
XOAAIIEeMYy, 0COOEHHO X MHEHUS pas-
JEJIUJINCH II0 II0OBOAY TOT0, HACKOJIBKO
«(BUHOBHO» B IIPUPOAHBIX KaTaKJIN3Max
rno6anpHoe moTersieHne. A B 2005 1.
B CEBEPHOU YaCTU ATIIAHTUYIECKOTO OKe-
aHa, rae OyIeBaJii OIyCTOIINTEIbHbBIE
yparaus! «KatpuHa» 1 «Purta», 611U I10-
6uThl Bce pekopabl. OgHako B 2006 T.
YUCJIO CeBEpoaTIaHTUYECKUX Oy pb 3HA-
YUTEJIbHO CHU3UJIOCh, YTO OIIPOBEPIJIO
I POTHO3BI yYEHBIX.

YparaHbl 3aposkJalOTCA B BHJE
TPOIIUYECKUX aTMOC(EPHBIX BO3MY-
IMIeHUM, KOTOpble MOTYT pa3BUThCH
B rpo3oBol GpoHT. Eciau oH comnpo-
BOK/JAaeTCsA BUXPEBBIMH IIOTOKAMM
IpU CKOPOCTHU BeTpa Bhlle 63 KM/4,
METEeOpOoJIOTH IIpHUcBauBalOT ypara-
HY UMd. [Ipu JOCTHUKEHUU CKOPOCTH
BeTpa Gosee 119 kMm/4 mogo6HOE aT-
MocdepHOe ABJIEHUE Ha3bIBAIOT TPO-
NMUYEeCKUM IUKJOHOM. B ATmaHTU-
YECKOM OKeaHe U Ha CeBEPO-BOCTOKE
Tuxoro okeaHa ero Ha3bIBAIOT ypara-
HOM, Ha ceBepo-3armnaje — TaidyHoM,
IIUKJIOHOM — B IHAUMICKOM OKeaHe.

YTOoO6HI OIIpEIEIUTD, BAUAET JIU IJIO-
6asibHOE MOTeIJIEHNe Ha YHCJI0, pas3-
Mep WJIH WHTEHCUBHOCTH (CKOPOCTbH

BeTpa) yparaHoB, YYEHBIE B JeTaldX
paspaboranu moaenu ux obpasoBa-
HUA. BonpIIMHCTBO M3 HUX NPUOL-
peTtaeT cBOM OYepTaHUA B TPONIU-
KaX, IJie COJTHEYHbIE JIyYH [TaJaoT Ha
IIOBEPXHOCTH 3eMJUu II0YTHU BEPTHU-
kaJibHO. OKeaH morjomnaeT 6oJIbIIYIo
4acTh NPUXOAANIEH d9HEPTUU U 3aTEM
BBIJIEJIAET U30BITOK TelJa IVIaBHBIM
o6pasoM Gyarofgaps UCIIapeHUIo OKe-
aHu4eckol Boabl. Korma nogHuMaro-
masfcd Bjara KOH/JIGHCUPYeTCH B Kall-
JIU O A, BBICBOOGOMXKJaeTCA CKpPhITad
sHeprud, u armocdepa HarpeBaeT-
csa. 3UMOM BO3AyIIHBIE IIOTOKM IIe-
PEHOCAT TEIJIO B BEICOKUE IIHUPOTHI,
IJle MOYKET IIPOUCXOIUTD €T0 U3JIyde-
Hue. JIeToM 9Heprud NepeHOCUTCA Ha
6OJIBIIYIO BEICOTY IPEUMYIIECTBEHHO
KOHBEKTHBHBIMY TOKaMU B IIpejieax
TPONHUKOB, 06pa3yd KydeBble obakKa
U rpo3sl. [Ipu onrpeie IeHHBIX yCI0BU-
fAAX 'PO30BBIe 06pa30BaHUA MOTYT 3a-
KPyTUTBHCA B BUXPb UJIM yparaH, Ko-
TOPBIY 3a6upaeT 60JIbIITOe KOJTUIECT-
BO TeIlJIa U3 OKeaHa.

YTo0BI Ha4YaJI0Ch KPYIOBOE IBUIKE-
HUeE, JOJ¥KHO OBITh IPeBapUTeIbHOE
aTMocgepHoe Bo3MmylieHue. B ceBep-
HYI0 ATJIaAHTHUKY OHO OOBIYHO IIPUXO-
IUT C ceBepHOTO nobepexbsa AQpUKU,
IJie TaKue ABJICHUA CIIy4aloTCA U3-3a
Pa3HOCTH TeMIlepaTyp, BO3HUKAIO-
et MeXAy NYCTBIHAMU U JIECUCTHI-
MU TOPHBIMU parioHaMUu nobepexbs.
Heo6xoamMBI Takke U Apyrue 6iaa-
TONPUATHBIE YCIOBHUA: TeMIepaTypa
noBepxHocTHu okeaHa (TIIO) momxHa
OBITH BRINIE 26° C, o6UJIbHOE UcCIIape-
HUeE BOJIbl, HU3KOE JIaBJIEHUE Y IIOBEP-
XHOCTH OKeaHa, ciaboe IlepeMerre-
HHUE BeTpa MeXJy HURHUMU U BepX-
HUMU CJIIOAMH aTMOC]ephI.

[IlpyuHMMaAa BO BHUMaHUE TO, YTO
TeMmIlepaTypa IMOBEPXHOCTU OKeaHa

NPUHIUIIMAJIBHO BJIAsET Ha ob6paso-
BaHUeE yparaHoB, UCCJIeJloBaTeIH 3a-
MHTEpPEeCOBAJIMUCh TEM, KAK OHA MOTJIa
MEHATbCA Ha NPOTAKEHUU IOCJIEN-
HHUX ]ICCHTI/IIICTI/II‘/JI, N USMEHAJJHUCH JIU
IIpHU 3TOM YHCJIO, pa3MeE€Pbl 1 UHTEH-
CHBHOCTB yparaHoB. Ecin e Takada
3aBUCHMOCTbD CyIlleCTBOBaJIa, TO CTa-
JIO JIA 3TO CJEACTBUEM I1006aIbHOTO
noremyieHUua? 1 kakue ycjaoBUsA MO
CIIPOBOLIMPOBATH BCIJIECK yparaHHOM
nesaTeabHocT B 2004 u B 2005 rr.?
CrnenuanamucThl y#e AaBHO IPUIILIHA
K 3aKJIIOUEHUIO, UYTO yBeJIUUEeHUE 00b-
eMa IapHUKOBBIX ra3oB (TAKHUX, KaK
JBYOKHCBH YIJIEpOJa, BBIJEIAMIAACH
IIpU CKUTaHUU UCKOIIaeMOro TOILIHU-
Ba) crIocOOCTBYET IIOJOIPEBY HaIlel
IJIaHEeThl U IOBBIINIEHUIO TeMIlepa-
Typhl IOBEPXHOCTHU OKeaHa, a TaKKe
HCIIapeHUI0, yCuIuBad TaKuUM obpa-
30M NOTEHIHUaJIbHbIE BO3MOMKHOCTU
KOHBEKIIUHU, CJIeJoBaTeJbHO, CI0CO0-
CTBYA U 00pa30BaHUIO yparaHoB.

Moporpes 3emnu

KnumaTtojorm He MOIJIU TOY-
HO OIIpeJleJIUTh KOJMWYEeCTBO ypa-
raHoB B Mupe BILUIOTH go 1970 r.,
Korjga CcTajJud OpPOBOAUTHLCA pery-
AApHBIE
HUudA. Ho oHW moJsaramwT, 4TO AaH-
HblEe 10 CeBEepHOU ATJIAHTHUKE BIIOJ-
HE JOCTOBEPHBI HayuHad ¢ 1944 r.,

KOoT/Jja HayaJuCh HAGIIOAeHUA 3a TPO-

COyTHUKOBBIe Habamoze-

NUYECKUMH LITOPMaMM C BO3jayXa.
C aTOro rojga OoTMEYeH POCT 4YHUCIA
6ypb U IIUKJIOHOB, U, YTO UHTEPECHO,
B TO K€ BpeMdA ObLJI0 3apUKCUPOBAHO
IIOBBIIIIEHNE TEMIIEPATYPHI IIOBEPX-
HOCTH OKeaHa B 30He 10° u 20° ceBep-
HOU MIMPOTHI. 31eCh B TPOIIMYECKUX
BoJlax Mexay Abpuroii u lleHTpab-
HOM AMEpPHKOM KaK pas3 U 3apoiKja-
I0TCA yparaHsbl.

OB30Pbl: OKEAHbI U YPATAHbI

® B pesynbrarte rno6ansHOro noTenseHns, BbI3BaHHOro AesTeNbHOCTbLIO YenoBeKa, Mno-
BbllLaeTca Temrneparypa MUpoBOro okeaHa, a TakXe yBeNM4YMBaeTCs UCMapeHue C ero
nosepxHocTn. O6a aTu hakTopa CryXaT YCUIIEHUIO YparaHos.

B [laxe He6onbLUOE NOTEN/IEHNE OKEaHNYECKOM BOObl MOXET CTaTb I'IpVILIVIHOI7I nosBeHusa

yparaHoB 1 BblnageHnsa oCagkoB.

B KonnyecTBO yparaHoB onpefensercs Ce30HHbIMU B3aUMOLENCTBUAMU aTMOCEpPbI U OKe-
aHa, N3BecTHbIMW noj Ha3BaHueM Jla-HuHbsi 1 Onb-HMHBO, KOTOPbIE OOBACHAIOT 3aTULLbE

yparaHHou geatenbHocTy B 2006 .
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O 6POOAT LUNKITOHBbI

HanpaBneHne n CKOpOCTb BETPA TPOMNUYECKUX LIMKITOHOB, 3adUKCMPOBAHHLIX B ceHTA6pe 2006 r.,

YKa3blBakOT Ha onacCHbIe paVIOHbI

CUINNABYPb [ Tponuyeckas genpeccus [ Tponuyeckuii umknoH [ Kateropusa 1 [0 Kareropusi 2 [0 Kateropus 3 [0 Kateropus 4 [l Kateropus 5

T

==

e

KITACCNOUNKALINA
YPAI'AHOB MO CKOPOCTHK
BETPA

KaTeropuu yparaHos
(wkana Cadpdpup-CrumncoHa)

5m 6onbwe 156 Km/4
4@ 131— 155 KM/
30 111—130 KM/4
20 96—110 KM/u

10 74—95 Km/4

TPOMUYECKUIN LIMHKTOH
E39—73 KM/M
TPOIMNYECKAA OEMNPECCUA
[ 38 KM/4 1 MeHee

TPOMUYECKNN LIMKITOH
HA3bIBAETCH

yparaHom B ATNaHTU4eCKOM OKeaHe
1 Ha CeBepo-BOCTOKE
n tore Tnxoro okeaHa

TangyHOM Ha ceBepo-3anajge
Tuxoro okeaHa

UMKnoHoM B IHONMMCKOM OKeaHe
ny 6eperos ABcTpanum

HekoTopble ucciaenoBaTeJd CYH-
TAIOT, YTO MOBBIIIEHUE TEeMIIepaTy-
PBI IOBEPXHOCTU OK€aHa B CEBEPHON
AtnaHTHUEE ¢ 1994 r. oTpamaeT Tak
Ha3bIBae€Mble aTJIaHTHYECKHE MHO-
rogekagable kKonebanua (AMK). 9to
€CTeCTBEHHBIN IIpollecc, IPU KOTO-
POM HECKOJBKO JAECATKOB JIeT TeM-
nepatypa BOAbl ocTaBajach OTHO-
CUTEJIbHO HU3KOM, a 3aTeM IOAHU-
MaJjach, ocTaBajach KOMQMOPTHON
B T€YEHMHeE CJIEeYIONIUX AeCATUIeTUN
U1 BHOBbB OIlyCKaJjach (MaKcuMaJbHad
pasHuna kKoJjJebaHUU cocTaBaAET
0,5° C). CmemuajgucThl HoJjaraior,
9YTO BUHOM TOMY — HM3MEHEHHUS OKe-
aHWYEeCKUX TEeYeHUU, HanpuMmep
BBI3BAHHBIX IIepeCeKalon M ATIaH-
TUYeCKUH okKeaH [oabdcTpumom,
¥ 06paTHBIX INTyOOKOBOJHBIX IOTOKOB.
C 70-x mo Hayaao 90-x rr. XX B.
TeMIlepaTypa IIOBEpXHOCTHU ATJIaH-
THUYECKOTO0 cesepe
ocTaBaJlach HU3KOW. 3aTeM HaCTY-
MU0 MOTEeNJeHHue U o6pas3oBaioCh
Gosblee

OK€aHa Ha

KOJIHNYEeCTBO yparaHOB.
KoMmboTepHBIE MOJEIU NOKAa3bI-
BAIOT, 4YTO OJHMUMM MHOTIOJEKAaHBI-
MU KOoJIeOaHUAMU HE OO bACHUTD TEH-
JICHITUIO TIOBBINIEHUSA TEeMOEepPaTyphbl

c 1995 r. mau U3MeHeHUus, IIPONU30-
menmue B 2005 u B 2006 rr.
KiaumaTuyeckue MojeIu IMO3BOJIA-
IOT ONIPEJENATh (PAaKTOPBI, BIAUAIOIINE
Ha TeMIlepaTypy IOBEPXHOCTHU OKea-
Ha U o6pasoBaHHe yparaHoB. OHU
BOCIIPOM3BOJAAT BCE BayKHblEe (QU3U-
YecKHue, XUMHUYECKHUe U OGHuojoruye-
CKHeE IIPOIeCChl, KOTOPbIe POPMUPYIOT
kaumat. CrnenuaamcTbl u3 Hanwmo-
HaJIBHOTO IIeHTpa aTMocdepHbIX UC-
ciaenoBaHuil B Boynaepe, mit. Konopa-
0, pa3paboTanau KIUMaTHYeCKHe MO-
eI, TTI03BOJIAOIINE JOBOJIBHO TOYHO
onpenessTh TeMIepaTypPHBIN pexUM
BO3/lyXa M OKEAHUYEeCKOU IOBEPXHOC-
TH BO BCEM MHpe€ 3a INpOoHIeJIe CTO
neT. B pacyerax y4yuTHIBAIOTCSA U3-
MEHEHHEe XMMHYECKOIo cocTaBa aT-
Mocdepsl, MOCTYIIJIEHUE COJHEYHOU
9HEPTUH U TaKHEe YCIOBUA, KAK CHUJIb-
HbIE U3BEPIKEHUSA BYJIKAHOB, KOTOPHIE
MOTYT IIEPEKPBITh HOTOK COJTHEYHOU
DHEPTUH HACTOJIbKO, YTO Halla IIja-
HeTa OXJIAIUTCH Ha T'oJ] UJIH JBa.
Brarogapsa 3TUM MOJEJIAM MOXK-
HO BBIICJIUTH U ONpPENeJUTh aHTPO-
HOreHHbIEe BO3JEeWCTBHUA, TaKUe KakK
aTMocdepHoe 3arpsa3HeHue. Pacue-
THl IIOKA3bIBAIOT, YTO MOTEIJEHHE

54
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KAK OBPA3YIOTCHA YPATAHbI

O LIKJIOH

MogHuMmaroLwmiics BO3QYX CTAaHOBUTCS CyLue,
Tepsis Bnary u HapaluuBas 9Hepruto Bo34yLLUHOW
Macchl. HacTb BO3[yxa 3acacbiBaeTcs B «rnas»
6ypw ¥ Nonocy Mexpay CoceaHUMM rPo30BbIMU
o6nakamu, ocTaBLIasicsl — NOgHMMAaEeTCsi No
crmpanu u paccenBaeTcsi HA MHOTME KUITOMETPbI
BOKPYT. LINKNOHbI MOTYT YyCUNUTL UCTIapEHME
BO[bl C NTOBEPXHOCTU OKeaHa 1 oxlaguTb

B HEM BOAly HACTOJIbKO, 4TO 3TO COMOCTaBUMO
c genctemeM naccartos. [lepemelunBaHve
BEPXHUX CNOEB BOLbl MOXET Bbl3BaTh
nocnepytollee nageHue TeMnepartypbl
NMoBEepXHOCTM OKeaHa Ha 5° C

- ©rrPo3A

ATmochepHble BO3MYLLIEHNS, BOZHUKaOLLNE

B JaHHOM pavioHe, ycunusaT o6pa3oBaHmne
30HbI MOHWKEHHOro Aasnexus (L) y noBepxHoCcTu
BO/bI, KyAa NocTynaeT BnaXHbI BO3ayx. BeTpsbl
1 rpo3bl 06pasyroT CUCTEMY, KOTOPas Ha4unHaeT
BpaLlaTbcs noA gencramem cunbl Kopuonuca,
BO3HVKalOLLe 3a CHEeT CYyTOYHOrO BpaLLeHNs
3emnu. CxopsiLumnecs B BEPXHUX CIOAX
aTMocepbl BOCXOAALLME N HUCXOASALLME
BO3AYLLUHbIE MOTOKKN 06pa3ytoT yCTOM4MBYIO
0651aCTb HU3KOr0 AaBNeHNs — «rnas» 6ypu

@ TENJIOOBMEH

CosnHeuyHble ny4u HarpesarT BepxHue crioun
oKeaHa. VIcnapeHVle oxJlaxpgaet BoAy B OKeaHe,
aBo3ayx Hag HUM, CTaHOBACH TenJsbIM

~ M BJIaXHbIM, NOAHNMaeTCsA BBEPX

WM A atoLLniCs

Lok riy/¢

@ IMBEHb C YPATAHOM

MogHumatoLwmecs BOAsHbIE Napbl
KOHOEHCUPYHTCA, Bbi3blBas JIMBHEBbIE OCAOKU,
npu 3TOM 0CBOBOXAAOLLeeCs Tenso ycunmeaet
BOCXoAsLne n BepTukKalibHble TOKX BO3AyXa,
06pa3yﬂ Ky4eBO-[0XAeBble obnaka



H3IMEHEHWUE KINHMATA

MPNYNHA N CNEACTBUE

[mobanbHOe noTenneHue ycunueaet Oypu

[OeaTenbHOCTb YenoBeka BbidbiBaeT notenneHve Ha 3emne @ v noBbileHMe TemnepaTypbl NOBEPXHOCTM okeaHa @,
4TO BEAET K YBEIMHEHMIO YNCNa yparaHoB B CeBepHON 4acTu ATnaHTu4eckoro okeaHa ©

® MNOBbLILLWEHNE TEMIMEPATYPbI
MOBEPXHOCTU OKEAHA
OTHOCUTENbHbIE MOKa3aTenu Asisi CEBEPHOM
yacTu ATNaHTUYEeCKOro okeaHa

CpepHerogoBas
TemnepaTtypa

TemnepaTypa NoBepXHOCTM OKeaHa cnabo MeHseTcs OT roga
K rofgy, HO Ha4mHas ¢ 1994 r. oHa 3Ha4YUTEeNbHO BbILLe

T T T
1960 1980 2000

® POCT YNCNA BYPb
Konn4yecTtBo 6ypb B CEBEPHOWN YacTu
ATNnaHTM4YecKoro okeaHa B roj
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Bce 6ypw,
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- ‘I/IsmepeHHaﬂ Temnepartypa ... Mo paHHbIM ecTecTBeH-
oo ‘I'IO AaHHbIM eCTeCTBEHHbIX HbIX N @aHTPOMNOTreHHbIX 0 :
npoweccos npoueccos 1945
KnumaTtu4yeckune mogenu, cosmeLlaroLLmne BvsaHue
AHTPOMOreHHbIX NapPHUKOBbIX rA30B U NPUPOLHLIX PaKTOPOB
(CONHEeYHbIN CBET, U3BEPXXEHWE BYNIKAHOB), OTYETIMBO
nokasbiBaloT n3MeHeHue temnepatypbi ¢ 1970 . Benucb ¢ 1944 r.)

T
1960
C cepeauHbl 90-x rr. XX B. 4MCno 6ypb, MONYHYUBLLMX UMS,

M TPOMMYECKUX LIMKJTIOHOB B CEBEPHON YacTu ATNaHTU4ECKOro
OKeaHa 0cTaBasnoch BbICOKUM (HabnogeHns ¢ Bo3gyxa

T T
1980 2000

ATIaHTHUYECKOIO OKeaHa IIPOUCXO-
JAUT He TOJNbKO BBUAY AMK, HO 1 nox
BO3/JleicTBUEM Harpesa aTMocdepsl
B pe3yJbTaTe YeJI0BeUEeCKOU AeATeNb-
HOCTHU. B HegaBHUX HCCJIE€JIOBAaHU-
fAX, ONyOJMKOBAHHBIX KJIMMAaTOJO-
rom Benom CaHTepoMm (Ben Santer)
n3 JIuBepMOpPCKON HaIMOHAJIBHOU
nabopartopuu uM. JloypeHca U €ro
KoJlJIeTaMM, IOTENJeHUue Tponude-
CKHUX BOJ KaK B ATJIaHTHUYECKOM, TaK
U B TUXOM OKeaHe 00bACHAETCH yBe-
JIUYEeHUEM IaPHUKOBBIX Ia30B, IIPOAY-
UpyeMBIX degoBekoM. [logcuuraHo,
qTo 6ylaronapd r1o6aJbHOMY IIOTEIl-
JI€eHUI0 TeMmIlepaTypa HNOBEPXHOCTHU

OKeaHa BO BCEM MHUpPE IOAHAJACH
c 1970 r. Ha 0,6° C — pgocTaTOYHO,
4T06Bl CTUMYJUPOBATh Ipollecc 06-
pasoBaHusa yparanos. Horga «Kart-
puHa» mpoABUrajJach nmo MeKCUKaH-
CKOMY 3aJIUBYy, Jake HEe3HAUUTEIb-
HOE U3MEHEHHEe TeMIlepaTypbl HOBEP-
XHOCTHU OKeaHa Ha OJUH Ipajyc CIo-
co6CTBOBAJIO YCHJIEHUIO IIITOPMA.
I[IocKOIBKY aKTUBHOCTH TpONHYeE-
CKUX ITUKJIOHOB B 3HAYUTEJIBHOM CTE-
neHu 3aBucutT ot TIIO, To MOMKHO
3aKJIOYUTh, YTO INNIo6aJbHOE ITOTEI-
JIeHHE NPUBEJET K YBEJIHUYEHUIO UX
HHTeHCcuBHOCTHU. B 2005 r. 1 m3sio-
JKUJI CBOU COOOpaKeHUs B MIOHbBCKOM

HoMepe Science, a 1Ba MecALlA CILyCTA
Keppu 9MMaHnyaab (Kerry Emanuel)
u3 MaccadyyceTCKOro TeXHOJIOTH-
YEeCKOT0 HMHCTHUTYyTa OIyGJIHUKOBAJI
B Nature cBou BBIBOJbI, OCHOBAaHHEIE
Ha HENOCPEeACTBEHHBIX HAOIIONEeHU-
Ax. OH IoKasaJ, YTO 3HAa4YMUTEIbHOE
yBeJIN4YEeHUEe B MUPEe HHTEHCHUBHOC-
THU U NPOJOJIKUTEIBHOCTU IIUKJIOHOB
¢ 1970 r. cTPOro COOTBETCTBYET MOAb-
eMy TeMIlepaTyp I0BEPXHOCTU OKeaHa.
BospameHUs OTAEIbHBIX 3KCIEp-
TOB BHECJIM HEKOTOPBIE KOPPEKTUBHI,
HO HE U3MEHUJINU OCHOBHBIX BBIBOJOB.
B ceHTAGpPbCKOM HoMepe Science 3a
2005 r. mogBuiaack cratba Ilutepa

B mupe nayku [10] okmabps 2007
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H3MEHEHHE KNHMATA

¥Yaberepa (Peter Webster) ua TexHo-
JIOTUYECKOI'0 MHCTUTYTA J[3KOPIIIKUY,
I7ie IPUBOAATCA JAHHBIE O TOM, UTO
HaunHada ¢ 1970 r. yBeauuyuiaoch ab-
COJIIOTHO€ U OTHOCHTEJbHOE YHCJIO
yparaHoB kaTteropuii 4 u 5. Takoi
ImoabeEM OBIT O4Y€BUACH, €CJIN YIYUTDBI-
BaTh HabJOaeMbI pOCT TeMIiepa-
TYyp MOBEPXHOCTH OKeaHa.

NMoyemy HacTynuno 3aTuillbe?

Bcnjeck aKTHBHOCTU yparaHoB
B 2004 u 2005 rr. TaKk#ke He NPOTH-
BOPEYUT JAaHHOW 3aKOHOMEPHOCTH.
Ho moyemy Ttorga 2006 r. 6bl1 Ta-
KUM crnokouHbIM? Jlerom 2005 T.
TeMIepaTypa IIOBEPXHOCTU TPO-
OUYEeCKUX BOJ B CEBEepHOUW dac-
TH ATJIaHTHUKU [JOCTUIJIA CaMOTO
BBICOKOTO ypoBHdA, T.e. Ha 0,92° C
6oJsbIIIE HOPMBI, YCTAHOBJIEHHOH
c 1901 mmo 1970 rr., YTO HEBO3MOIK-
HO OOBSICHUTBH TOJBKO MHOTOJEKAa-
HBIMU KOoJe6aHUSIMU U INIOOAIbHBIM
noTerJieHHeM. B weM ke Tormga mpu-
qyuHa? [1aBHBIM aKTOpOM, OKa3aB-
IIUM JIOIIOJTHUTEJIbHOE BO3JeHCTBUE,
6pLyIa cuJia, AelicTBOBaBIIAas BO Bpe-
MSfA OpPeJIIeCcTBYIONIUX 3UMBI U BecC-
HbI, — Jib-HUHBO. OTO ABJIEHUE 3a-
KJII0YaeTCA B IIOTEIJIEHUU TPOoIInde-
CKHUX BoJi TUX0ro oKeaHa, BEI3BAHHOM
B3aHMMOJIEUCTBUEM OKEaHHUUYECKUX
" aTMOC()EepHBIX TOTOKOB.

B ceBepHOM 1moaylIapuu 3uMa
2004—2005 rr.
Ha cJep:KaTh BAUAHUE Oiab-HuHBbO.

OplJIa Hecnocob-

B Tponuyeckoil ATJIaHTHUKE CHAJIO
COJIHIIE U AYyJ cJabbli BeTep, HHTEH-
CHUBHOCTb HcCIIapeHUsA Oblia HHIKE
0OBIYHOM, U TeMIlepaTypa BOABI IO-
Beicugach Ha 0,2° C. C mpexpale-
HHUEeM JedcTBUA Iab-HUHBO JieToM
BETPOBOM CABUT B ATJIaHTHKE CTal
MUHHUMaJIbHBIM, YTO co3JaJjo 6iaro-
OPUATHBIE YCJI0BUA AJsA HOPMHUPO-
BaHuA yparaHoB. B utore B 2005 r.
Aub-HuHBO, cOBIIaB C MaKCUMYyMOM
noTelneHud, obycioBieHHoro AMK
U riao6ajbHBIM IPOLIECCOM, IIPUBEI
K TOMY, 9TO pa3pas3ujoCh PEKOPAHOE
4UCJIO yparaHoB, K TOMY ke Ipuba-
BUBIIHX B CHJIE.

Hanporus, ¢enomeH Jla-HuHba
croco6CTByeT OXJIAMKAEHUIO TPOIInYe-
CKMX BOJl TUXOro oKkeaHa, ero IpucyTc-
TBUe 3umout 2005—2006 rr. ycuamio

maccaThbl B CeBepHOU ATJIIAHTHUKE TO-
paszxo Goabire, yeM OGBIYHO, U OHU
YVHeCJIU TemJo M3 OKeaHa. B ce3oH
yparaHOB TeMIlepaTypa II0BePpXHOCTH
OokeaHa OblJIa B HOPMeE WA Yy Th HUIKE.
Bonee Toro, 1eTom 2006 r. Hagas pop-
MUupoBaThCA Aib-HUHBO, yCUIUBIIUHT
BETPOBOU CABUT B ATIAHTHYECKOM
[lonn:xeHnHasa TeMIilepary-
pa moBepXHOCTU OKeaHa W Hebjaaro-
OPUATHBIE BETPHI U3MEHUIHN YCIOBUS
B TPOIIMKAX ATJIaHTUYECKOT0 OKeaHa:
OypHasa yparaHHas [AeATeIbHOCTbH
2005 r. cmeHuaach 3atunibeM 2006 1.

OKE€aHe.

HecMmoTpsa Ha To yTo ceiyac BHOBb
II0oABMUJIACh TEHACHIHMUA ITIOBBINICHUWA
TeMHnepaTyphl IOBEPXHOCTU OKeaHa,
B JajIbHEHNIIIeM cpe{HEer 0J0BhIE IIOKa-
3aTeau 6yAyT IIpeobagaloliuMU.

PocT yncna HaBogHeHUn

IIpy mporHo3upoBaHUU yparaHoB
MBI IIOJIL30BaJUChL TaK Ha3bIBaeMOU
MOZAEJIbIO UCCTIEJOBaAHUA U ITPEJACKa3a-
HHWA IIoroabl, HA KOTOpOﬁ BCE€ KJumMa-
THUYECKHUE IIOKa3aTEJIU pacClIpeaeJI€HbI

OB ABTOPE

Mpuropop Hosoro OpneaHa
nocne ypararna «KatpuHa»

CAMBIE CTPALUHbBIE
LNKJTOHBbI

HaHec 6onbLue Bcero yuepba:
«KatpuHa», MekcrkaHckui 3anms,
2005r. Yiwep6 B 60s1ee HeM

$100 mnpg CLUA

MoBnek 605bLUE BCEro XepTB.:
«bxona», penvta laHra, 1970 r.
Bonee 300 Tbic. nOrnMéLLNX

CambIl MIHTEHCUBHbIV Ha No6epexbe:
«Kamuna», MeKCUKaHCKUin 3anms,
1969 r. MakcmarnbHas CKOpoCTb —
306 kMm/4

CambIi IpoJoMKUTENBbHBbIN:
«[1>KOH», Tuxnm okeaH, 1994 r.
Onvncsa 31 geHb

CaMblii LLMPOKNIA:
«Tun», Tuxmn okeaH, 1979 .
2200 KM B LUMPUHY

KesuH TpeH6epT (Kevin E. Trenberth) — pykoBoguTens otaena kKnMmMatM4yeckoro aHa-
nu3a B HaumoHanbHOM LieHTpe aTMocdepHbIX nccneposaHuii B boynpepe, wT. Kono-
papo. KoopauHatop nocnegHero otyeta 2007 r. MexrocynapcTBeHHOM KOMUCCUM MO
KNMMaTU4eCKUM N3MEHEHUSIM, aKTUBHBbIN y4acTHUK MexayHapoaHoW nporpamMmmel No
nccnepoBaHusaM Knumara, nposogmmon B pamkax OOH.
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H3MEHEHHE KNHMATA

NPNYNHBI SATULLIBA 2006 T.

[MoMMMO MoOTenneHUss OKeaHOB KPaTKOBPEMEHHbIE B3a-
MMOLENCTBUS aTMocdepbl U OKeaHa MOTyT BAMATbH Ha
KONM4YeCcTBO yparaHoB B TOT vnu uHon rof. Ecnu B ce-
BEPHOM nofywapum 3uMon n BecHowm uaput Jla-HuHbsa
(oxnaxngeHne Tuxoro okeaHa), BOCTOYHbIE Maccathbl, Ayto-
wme cunbHee 06bIYHOrO, YHOCAT TEMNO U3 TUXOro oKeaHa,
yMeHbllas noTeHuuanbHy SHepruto gns obpasoBaHus
3[ecb yparaHoB. B TuxoM okeaHe CTpy/iHOe Te4YeHUe pac-
wennaertcs, a B ATNaHTUYECKOM OTKJIOHSETCS Ha CeBep,

YcunusLumecs naccatbl

. YmeHblenve
yuecna
yparaHos

MoTtennexne [

Temnepatypa I
NOBEPXHOCTM /
oKeaHa y

/7 I Yeenuenve
f |

\(\“__Jf,-' uncna
=

yparaHos

~ 9nb-HUHBO

B YeTBIPEXKUJIOMETPOBOI KOOPAUHAT-
HOMN ceTKe (II0 BceM cTaHJAapTamM —
BBICOKOE paspemieHue). HanuoHaub-
Hasf cJIy:K06a MOoroAbl CTPOUT II06ab-
HBbIE€ MOJIEJIU C pa3pelieHueM B 35 KM,
a perunoHaiabHble — 12—8 EM. [lna
NpoBeJ€HUs pacdyeTOB Ha MOJEIAX
C CeTKOH B 4 KM TpebyioTcd Gobias
MOIIHOCTb KOMIBIOTEPOB M MHOTO
BpeMeHU. YToO6BI NOJIYy4YUTh IPOTHO-
3Bl IIOTOJBl B CPOK, UX COCTABJSAIOT
Ha MOJ€JIfIX C BOCBMUKNJIOMETPOBBIM

paspenrenueM. Ha HalIux MOAEIAX
MOJKHO HEIIOCPEACTBEHHO BEIYUCIUTD
pes3yJabTaT AeHCTBUA KOHBEKI[UH.
MBI goBepsieM HAIIUM MOJEIAM,
IIOCKOJBbKY TpPU 3arpy3ke JTaHHBIX
OHHM XOPOIIO BOCIPOU3BOAAT pe-
ajnpHBIE 4epThl 6ypb, 0OCOGEHHO Ha-
NpaBjeHUA [JABHKEHUS yparaHoB
2004 u 2005 rr. Korga ke GblJIN BBe-
JIeHbl JaHHBIE O TeMmepaType Io-
BEPXHOCTHU OKeaHa B Te JHHU, KoJa
«KaTtpuHa» 3aTmuxana B MeKCHKaH-

co3fasas yCcnoBus Ans yparaHos, (oopMupyoLMmcs s6aum-
3u Adppukn. Janee nx nyTb NeXUT Ha 3anag, K Kapubéckomy
MOPI0. OTO YaCTUYHO OOBACHAET PEKOPAHOE YUCIIO yparaHos
B 2005 r. Ecnu 3nb-HuHbo (moTtenneHne Tuxoro okeaHa)
HapacTaeT BECHOW N NeTOM, CTPYMHOE Te4YeHune, NPpoXoas
Hap CeBepHon AMEPUKOM, OTKIIOHAETCHA Ha tor, U BETPO-
BOM CABUI yBeNuyuBaeTcs, paspylias 3apoxpatromecs
yparaHbl B ATnaHTu4eckoMm okeaHe. [Mogo6Hble ycnosus
NPUBENN K CHUXEHUIO Yucna yparaHos B 2006 T.

CKOM 3aJIuBe, Ha KOHEYHOU MOoJeln
OyTh IIPOXOMKJEHUS yparaHa COOT-
BETCTBOBAJI JeICTBUTEIHBHOMY.
ITony4yuB cToab ybequTeabHBIE pe-
3yJIbTaThl, MBI TaKiKe€ HOIBITAJINCH
BBIACHUTH, KaK HOBBIIIEHHAs TeMIIe-
paTrypa IIOBEepXHOCTH OKeaHa BJIHUAET
Ha YpPOBEHb BBIIIAJEHUS JOMKIEBBIX
0CaJIKOB, IIPUHECEHHBIX yparaHoOM.
B caydae «KaTpuHB» yBE€JIHNYEHHE
TeMIepatrypbel Ha 1° C mpuBogu-

JIO K YBE€JIMYEHUIO HCIIapE€HUA BOJAbBI

B mupe nayku [10] okmabps 2007
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HIMEHEHWE KNHMATA

B OKpYKalolliee IPOCTPaHCTBO IPUGIN-
3UTEJIbHO Ha 7%. YparaHHble BETPHI,
YHOCH BJary, Tak:Ke yCUINBAJIU JaJlb-
HelIlee HcIapeHUe.
2¢PeKT NOoBBIINIEHUSA TeMIOepaTy-
peI Ha 1° C npuBoauJ K 19-nponeHT-
HOMY YBEJHMYEHUIO O0CaJKOB BHYTPHU
400-KNJI0METPOBOM 30HBI BOKPYT CMO-

CyMMapHBIHT

JeJIMPOBAHHOTIO IIEHTpa yparaHa.

O4eBUJHO, YTO INI06aIbHOE IIOTEM-
JIeHUE YCUJIUBAET JOKAEBbIE€ OCAJKH,
npuHOCUMBIe UKJoHamMu. C 1970 r.
B pe3yjabTaTe INI06aJbHOI'0 IOTeIlIe-
HHUA TeMIlepaTypa NOBEPXHOCTHU OKe-
aHa noBeicuaach Ha 0,6 °C, yTo npu-
BeJIO K YBEJIMYEHUIO KOJIMYeCcTBa BO-
AsHoro mapa B atMocdepe Ha 4% 3a
37 net. B moATBEpKAEHUE 3TUX BbI-
BOJIOB C IIOMOIIBIO MUKPOBOJHOBOU
amnmapaTypbl Ha COyTHHUKAX ObLJI0 006-
HapyKEeHO peaJjibHOEe IOBBHIIIEHHE Ha
2% Toubko ¢ 1988 r. BcmoMHHUM, 4TO
B IIUKJOHAX U30BITOYHBIE BOLAHBIC
napbel KOHJEHCHUPYIOTCH, BBIAENAA
TEeNJIO, YTO 3HAYUTEJIbHO yCHUJINBA-
€T BEePTUKAJbHBIN IIOJbEM BO3ayXa.
YBenuueHue ucnapeHusa Ha 4% wmo-
JKeT IIPUBECTHU K IIPEBBINIEHUIO HOP-
MBI ocaJKoB Ha 8%.

I[IpyErMasd BO BHUMaHUE JaHHBIE
pacyeThbl, MOKHO 3aKJIOYUTb, YTO
n3 30 cM ocajgkoB, OOPYNIUBIIUXCSH
Ha Hoswit Opnean, 2,5 cm, uau 8%,
copMupoBaINCh U3-3a INI06ATBHOT O
NOTEeIJIEHUA.

Mpsapywas onacHOCTb

Kak Ha6mIofeHUA, TaK U TEOpeTHU-
4YecKHe BBIKJAJKU IIOATBEPIKAAIOT,
4TO C MOTeIlJIEeHHEeM KJIUMaTa yparaHsl
CTAHOBATCA HHTEHCHUBHee. TpyaHO
CKa3aTh, YBEJIUYUIOCH JI A6COIIOTHOE
YUCJIO IIUKJIOHOB. BronHe BepoAT-
HO, 4TO UX 06pa30BBIBAJIOCH MEHBIIIE,
HO OHU 3aXBaThIBAJIU OIPOMHEIE TEP-
puTopuu U o6jaananad CTPAIIHON cHU-
Joi. Ilocyie 6ypu Boja B OKeaHe CTa-
HOBUJACh XOJOJHEE, 4YTO, COOTBET-
CTBEHHO, CIIOCOGCTBOBAJIO CHIMKEHUIO
BE€POATHOCTU BO3HUKHOBEHHUS HOBOT'O
CTUXUITHOTO BO3MYIIICHUA.

HekoTophle CIeNUaINCTHI CYUTAIOT,
YTO HUCTOPHYECKHE JaHHBIE CJIUII-
KOM IIPOTUBOPEYUBHI, YTOOHI AeIaTh

JApyrue
OPpUAEPKUBAIOTCA TOYKU 3peHUd,

OKOH4YAaTE€J/JIbHBIE BbIBOJEI.

9TO OHHU AOOCTOBEPHBI JAJsI CEBEP-

TEMJIbIE BOAbI BbI3bIBAIOT BYPU

LinknoHel nepemeluvBalT BOAY BEPXHMX cnoeB okeaHa fo 100 M B rny6uHYy.
Mponpsa Hap ®nopupgon 26 asrycta 2005 r., yparaH «KatpuHa» 6b11 OTHECEeH
nvwb K Kateropuu 1. Ho, nonae B rny6okuii 6accenH Tenaon BOAbl, METO
N3 TeYeHU, KoTopasa oTnM4anacb MOBbILEHHOW BbICOTON HAfg YPOBHEM MoOpS
1 cogepxxana MHOro 3Heprumn n3-3a nepemeLunBaHus, «KatpuHa» Habpana cuny
N MeHee 4eM 3a Tpu AHS focTurna Kkateropmm 5.

—2Q CpepHss BLICOTA Haf YpOBHEM Mopsi (cM) +30

30 | TonwuHa cnos Tension oab! (M)

HOU ATnaHTUKH (IO KpalHEeH Mmepe,
c 1944 r.), HO MeHee HAJI€KHBI I
Tuxoro okeaHa. BplI0 6Bl IOJIE3HO
C IIOMOIIbIO COBPEMEHHBIX METOJIOB
cHOBa o6Opa6GoTaTh BCe€ CHOYTHHKO-
Bbl€ JaHHBIE, XpaHAILIUECA B apXHUBE,
1 BOCHOJHUTH CBeJeHUudA 006 MHTEH-
CUBHOCTHU, pa3Mepax, IPOJOJIKH-
TEJIbHOCTU M JAPYTHX HapaMeTpax
Oy pb IPOIJIBIX JIET.

CorjacHO TIIOCJ€OJHUM Hay4YHBIM
HCclIeJOBAHUAM, TIJo6ajlibHOE TIO-
TemeHue mnogHumaeT TIIO, 4rTo,
B CBOIO OYepeAb, MOMKET YCUJIUTH
NHTEHCUBHOCTB yparaHoB, B TOM YHC-
Jle ¥ TeX, KOTOpble HAaIlpaBATCA K aMe-
PUKaHCKOMY KOHTHHeHTYy. CorjiacHo
oT4eTy MeKrocy1apCTBEHHOU KOMHUC-
CUH 110 KJIWMMaTHUYEeCKUM HU3MEHEHU-
AM, HaduHad ¢ 1970 r. B ceBepHOU
gacTu ATJIAHTHYECKOTO OKeaHa Ha-
6Jrro1aeTca yCUJIeHUe AeATeIbHOCTH
TPONHNYECKHUX IIUKJIOHOB, CBA3aHHOE
C IIOBBIIIEHUEM TEMIIEpaTypPhI II0BEPX-
HOCTH OKe€aHa B TPOIIUKaX. A HOBBIE CO-
BEPIIIEHHbIE MO/IC/IN 1 CUCTEMaTUYeCKHe

HaG6JII0eHUA I103BOJIAT HCCIejoBaTe-
JIAM IIPECKAa3aTh BO3MOMKHYIO yTPO3y
Oyaymux yparaHos. B

Mepesoga: B.1. Cupoposa

AOMNOJIHUTENBbHASA NIUTEPATYPA

= Diving Wind: The History and Science
of Hurricanes. Kerry Emanuel, Oxford
University Press, 2005.

m Increasing Destructiveness of Tropi-
cal Cyclones over the Past 30 Years.
Kerry Emanuel in Nature, Vol. 436, pages
685—688; August 4, 2005.

= Changes in Tropical Cyclone Number,
Duration and Intensity in a Warming En-
vironment. P.J. Webster, G.J. Holland,
J.A. Curry and H.R. Chang in Science,
Vol.309, pages 1844—1846; September
16, 2005.

= Atlantic Hurricanes and Natural Variabil-
ity in 2005. Kevin E. Trenberth and Dennis
J. Shea in Geophysical Research Letters,
Vol. 33, No.12; June 2006.
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HHOOPMAIHOHHBIE TEXHOROTHH

KoonpoBaHHas
nepenaya

C NOMOLLbIO cBeTa
MOXET MpefocTaBuUTh
MYynbTUMEOUNHbIE
BeO-ycnyru
6ecrnpoBOAHbIM
ycTpoucTeam

B NMOMeLLeHNN,
Hanpumep
npoBeneHve
BUOEOKOHJbepEeHL NI
N NPOCMOTP PUITIbMOB
Nno 3akasy

Hnmeﬂepm—anex'rponmmm JaBHO
MEeYTaIOT O BCEIIPOHUKAIOIIEH co-
€IMHSIEeMOCTH — BO3MOIKHOCTU 6ecrpo-
BOJIHOM Ilepenadu nHPOpMaIuu KOMY
yroaHo B 11060e BpeMs. Ha rmyTH k aTo#
IeJIN YiKe JOCTUTHYThI 3HAUNUTEeIbHbIE
YCIIEXH: Cero/iHs 6oJjiee 2 MJIP/, YeJIOBEK
UMeIT MOOUJIbHBIE TeledOoHBI, a Co-
THU MUJIJIMOHOB IIepealoT U IIojayda-
IOT COOOIIIEHH S C IIOMOIIBIO HOYTOYKOB,
KapMaHHBIX U JPYTUX NU(PPOBBIX YCT-
POMCTB ¢ UCIIOJIb30BAaHUEM pajuodac-
TOTHBIX O€CIIPOBOAHBIX JIOKAJbHBIX
cereli ctanaapTa Wi-Fi.

Kpome Toro, Bce GoJIbIlI€€ YMCJIO
noJyib3oBaTesied Wi-Fi-TeXHOJOTHUH 110
JIOCTOMHCTBY OILIEHHUJH yA06CTBO pa-
60TBI ¢ 6€CITPOBOTHBIMU MOGUIBHBI-
MH yCTpPOHCTBaAaMH B HOMEIIEHUAX.
N3roToBUTEJIN BCTPamMBaAIOT CpEJHC-
TBa 6€CITPOBOJHON CBA3U B TPAJUIIU-
OHHBIE CTAIlUOHAPHBIE 2JIEKTPOHHBIE
ycTpolicTBa U OBITOBBIE IIPUGOPHI,
MO3BOJISAS MOJb30BaTEJAAM B3aHMO-
NerCTBOBATH C HUMHU JIUCTAHITUOHHO.
OmHaKO M3-3a Y3KOU HOJIOCHI YAaCTOT

cucteMa Wi-Fi He MOKeT 06eCIeYuTh
JIOCTATOYHO BBICOKOUM CKOPOCTH Iepe-
a4y, 4TO 3aTPyAHAET 6eCIIpOBOLHON
}lOCTyH K TaKUM MyJII:TPIMCLLPIfIHbIM
Beb6-ycayram, kak Houck B MHTep-
HeTe, BUJEOKOH(epeHIIUuMu, Tejele-
pefayu U KWHO IIo 3akasdy. M npamxe
HOBEHIIINe BBICOKOCKOPOCTHBIE PETH-
OHaJbHBIE PAJANOCUCTEMBI,
mep WiMAX, Majao IPUTOAHBL AJd

HaIlpH-

CBA3U B IOMEIEHUAX: Beb OHU CIIO-
Cco6GHBI O6CIYXKUBATH JUIIb HEGOJb-
11oe 4HCJO I0Jb30BaTeJlell B orpa-
HUYEHHOM HPOCTPAHCTBE U, UTO €IIfe
BasKkHee, He MOTYT 06eCeuYnTh 3alH-
Ty “HOOPMAIUH OT yTEUEK.
ANbTEepHATHUBY IpeAcTaBiIAeT Gec-
IIPOBOJHAA TEXHOJIOTUA C HUCIIOIb30-
BaHUEM B JIOKAJbHBIX CETAX He pa-
JIVOBOJIH, & CBETOBBIX IIyYKOB, HECY-
IIUX KOLUPOBAHHBIE CUTHAJIBI.
Takue ceTHU HA OCHOBE CBETOIHO-
JIOB HA3BbIBAIOT ONITUYECKUMHU, IIOTO-
My 4YTO Hepeaadya JaHHBIX B HUX OCY-
IECTBJAAETCA BUAUMBIMU HJIH He-
BUAUMBIMU CBETOBBIMU BOJHAMU
(madparpacHBIMU), a He 6oJiee JIUH-
HBIMHA PaJHUOBOJHAMU HJIH MHUKPO-
BOJIHAMH. B CyIIecTBYIOIIUX OITH-
YeCKUX 6eCIIPOBOJHBIX CHCTEMaX HC-
IIoJNb3yeTcA KpalHe MaJIOMOIIHOE
nHppakpacHoe (UK) manygyenme —
C BOJIHAMMU OOJBINEN AJIWUHBI, YEM
Y BUAUMOI'O CBETa, HO MEHBbIIIEH, YeM
y paguoBoiH. [Ipumep UK-nyukoB —
HEeBUJMUMBbI€ BOJHBI, KOTOpPbIE IIPHU-
MEHHAIOT B IIyJAbTaX AUCTAHIIMOHHOTO
yupasiaenud (I1I1Y) tenesusopamu.
OnTu4ecKkue CUCTEMBI II03BOJIAIOT
cBA3aTh OecHpoBOJHBIE ITU(PPOBBIE
ycTpoiictBa ¢ HMHMOPMalMOHHBIM
IIOPTOM B IIOMENIeHWU, KOTOPBIU,
B CBOIO OYepeJb, MOMKET ObITh CBSA3aH

c 110601 BBICOKOCKOPOCTHOM IITUPO-
KONOJOCHOM ceThIo, OGCIy:KHUBAIO-
mel 3gaHue. O9Ta TEXHOJOIUuA MMe-
€T pAJ NpenuMylnecTB. Bo-niepBhIX, ee
6e3uHTepdepeHIINOHHBIE dJ1eMeHTHI
¢ pokycHupoBKOM ob6eciedynuBaIOT O4Y-
THU HEOTPAaHUYEHHYIO IIIMPUHY II0JI0-
Cchl [Jis1 OOJIBIIOTO YHCJa I10JIb30Ba-
Teneil. Bo-BTopblX, oHA HHOpMa-
IIMOHHO 6e30macHa, HOCKOJIbKY CBET,
B OTJIMYHE OT PaJUOBOJIH, HE IIPOXO-
JIUT CKBO3b CTEHBI. B-TpeThUX, OIITU-
yeckas 6ecIpoBo/HAsA CBA3b 0COOEH-
HO yzo6Ha A INOMEIeHUN C MHO-
JKECTBOM HOJIb30BaTeJel, HalIpuMep
3aBOJCKHX LIEXOB UJIH 0(pUCOB € 6OJIb-
UM YHUCJIOM f4YeeK, CIIOCOOHBIX Me-
HATHh KOH(pUrypanuio.

MNepepaya AaHHbIX C MOMOLLbIO
cBeTa

B03MO®¥HO, BBI CJBIIIAJIN O IPobJIe-
Me «II0CJIeJHEN MUJIN» — TPYAHOCTH IIe-
peaadyu nIMpoKOII0JI0CHOW mHPopMa-
UM OT BBICOKOCKOPOCTHBIX OOIIeHa-
[MOHAJBHBIX CETEH CTaIMOHAPHBIM
nonab3oBaTesaAM. B ciaydyae onTmuec-
KOU 6ecnpoBOAHOU TEXHOJOTUU CY-
IIeCTBYEeT IOXO0yKad mnpobiieMa «I1oc-
JefHUX (PyTOB» — CIOKHOCTHU Iepe-
Ja4vy HIMPOKOIIOJIOCHOTI'0 TpaduKa OT
OKOHEYHOI'0 YCTPOMCTBA CTAallMOHAP-
HOU ceTeBOU CTPYKTYPbl MOOUIBHBIM
0Jb30BATE]IAM B IOMEIIEHUAX.

VccnenoBatenn 3aHUMAIOTCA KOH-
neniued OITHYECKOW CBA3U BHYT-
pu noMmelieHud ¢ Hayaaa 1980-x rr.,
KorJa HH:KeHepbl I[ropuxckoro ¢u-
nuajia IBM nocTpouau IEpBYyIO pa-
6oTocnocobHyI0o cucteMy. Ee pasBu-
THE 3aJiepKaJoch Ha JecATUIeTHUe,
NIOCKOJBbKY JHTepHeT HaxXOoAuJCH
ele B MJIaJJeHYECKOM COCTOSAHUU, )

OB30PbI: LINPOKOMOJIOCHAA CBA3b

= BecnpoBofAHOe NpepocTaBneHne MynbTUMeAWiiHbIX ycnyr MHTepHeTa psagy nofib3oBa-
Tenen B NOMELLEHUW Ny4lle BCEro OCYLUECTBASATbL C MOMOLLbIO CBETOBbIX My4KOB, a He

pagvoBOJIH.

= B onTuyecknx 6eCﬂpOBO,D,HbIX NOoKalnbHbIX CETAX ANd nepefadn LWWMPOKOMNOMOCHbIX AaHHbIX
MOBUMBbHBIM U CTaunMoHapHbIM NoJjib3oBaTesidiM UCNOJNIb3YHTCA KOOAUPOBaHHbIE MYy4YKU K-

n3nyvyeHna nnu BManmMoro ceeta.

u B otnn4yme ot pagnoBosiH, ucnonb3yemblix B TexHonorusax Wi-Fi, WiMAX n nogo6Hblx, cBeT
obecrneymBaeT LWMPUHY NONOCHI, NO3BONAIOLLYIO 60NbLLIOMY YMCIY NONb30BaTeNen pabotatb
OJHOBPEMEHHO. KpoMe TOro, CBETOBbIE MYyYKN HE B3aMMOLENCTBYIOT APYr C APYrOM U He
NPOXOAAT CKBO3b CTEHbI, YTO MCKIIIO4AET NOACAYLUMBAHME.
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PAOVNOBOJIHbI U NUHOPAKPACHOE U3NTYHYEHUNE

BecnpoBogHas LUMPOKOMOOCHAA CBA3b BHYTPY NOMELLLEHNIN HA OCHOBE
HeHanpasneHHbIX (BMddY3HbIX) MK-cnctem, B KOTOPbIX KOANPOBAHHOE
N3ny4eHune pacnpepenseTcs no noMeLLeHuo B pe3dynbrarte oTpaxKeHns ot
pasHbIX MOBEPXHOCTEN B HEM, UMEET pAf NPenMyLLECTB Nepen paano4vac-
TOTHOW

CKOPOCTb NEPEOA4YU

Papunocuctembl. OrpaHuyeHme MOLLHOCTM 6€30MacHbIM YPOBHEM, HE
NPUYMHAIOLWNM Bpea NoasM B NOMeELLEeHUU, He NMO3BOJIAET YBENN-
YUTb CKOPOCTb NepefaYv AaHHbIX CBbILLE HECKOMbKMX COTEH Merabut
B CEeKyHzy.

UK-cucTtembl. CKOpocTM Nepenadm — nopsgka rurabut B CEKyHIY.

OrPAHNYEHUE WWNPUHBI NMOJIOCbI

K'V’TC'T”;’SELOHHOFO Paguocuctemsl. [OCKONLKY pagnMocurHansl OaHON 4acTo-
R Thl CO3AA0T B3aWMHble nomexu, defepanbHas KOMUCCUA
Tenesn3opom Mo CBA3U perﬂaMeHTleyeT noNnocChbl HaCcToT nepe,anI/I, 4yTo

OrpaHM4MBaeT LUMPUHY NOSIOChI YaCTOT.
UK-cuctemsbi. DOTOHbI HE CO3[atl0T B3anUMHbIX nomex. LLinpmuHa nonockl orpa-
HMYMBAETCHA TOSIbKO MakKCMMasibHONW CKOPOCTbIO, C KOTOPOW yCcTponcTea
CMOCO6HbI MPUYHMMATb NOCTyNaKLLMe AaHHbIE.

BE3OMNACHOCTb

Papuocuctembl. PagnoBOHbl NPOXOAAT CKBO3b
CTeHbl, faBad BOSMOXHOCTb noacnywmneaHua.
UK-cnctembl. CBETOBbIE BOMHbLI HE MPOXOAAT CKBO3b
CTEHbI, 1 NOACNYLUMBAHNE HEBO3MOXHO.

OCJIABJIEHUE BCNEACTBUE MHOIOJTYHEBOIO MPUEMA
Papgunocuctemsl. [OCKONbKY KOANPOBaHHbIE PAANOBOJIHbI OTpa-
XKarTCd OT MHOIMnX I'IOBerHOCTeIZ, OHMU I'IpVI6bIBaPOT KTNMPUeMHUKY B pa3JiniHble
MOMEHTbI BpeMeHU. MNpu 3TOM OHM MOryT oKasaTbCs B NMpoTuBodase
1 B pe3ysibTaTte BSaUMHO YHUYTOXAaTbCA.

MUK-cuctemsbl. B cnyyae cBeTOBbIX BOJIH OECTPYKTUBHAA NHTEPGEPEHLNSA
HEBO3MOXHa, MOCKOJIbKY YYBCTBUTENbHbIE 3/IEMEHTbLI B aKTUBHOM 30HE (hOTO-
avopa nornowarT BOJIHbI HE3aBUCMMO U 3aTEM YCPEAHAIOT NOCTYNaLLyo
SHEPruno — B3aMMHOE YHUUTOXEHME NCKITIOHAETCS.

OCHOBHbIE UICTOYHUKMU LLYMOB

Paguocuctembl. CKOPOCTb Mepefaydy CHUXatT MOMEXM COBMELLEHHOIO KaHa-
na oT Apyrux nonb3oBaTteniei, BegyLmx nepefady Ha Toi e YacToTe.
NK-cuctembl. CKOPOCTb Nepefaym MoryT CHUXaTb napa3uTHble CUrHarbl
OT OpYruX UCTOYHMKOB CBETA — COJHLA, 1aMm U T.M.

Wi-Fi-
Mapuipy-
TMsaTop

U He GbLJI0 CIIpoca Ha IIUPOKOII0JIOC-
Hble 6eCcIIpoBOJHBIE cUCTeMbI. Bia-
rojgaps nopasuTteiabHoMy pocTy UH-
TepHeTa B IIOCJEeJHUE TOJbl BCE U3-
MEHUJIOCH.

OnTudyeckue KaHaJ bl CBA3U pabo-
TaloT JIy4llle BCero, Korjga mnepenar-
YUK HallpaBJIEH IPAMO HA IPUEMHUK,
KaK B IpUBBIYHBIX [I[1Y a1 TeneBu-
30poB U NUPPOBLIX kaMep. Ho Takaa
cucTeMa HEeIIpUMeHHMa AJdA CBA3U
MeKay BcemMu paboTHUKaMU odu-
ca nju nepegadu nHGOPMAIUU JTIO-
AAM B MeCTaxX UX CKoIlJIeHuA. HyxeH

MIOJIHBIY OXBaT MOMEIIEHU s, OIITUYeC-
KHe€ CeTH JI0JIKHBI paclpeie/IATh HeCy-
mee nHGOPMAaIUIO U3y YeHHE I10 BCe-
My IIPOCTPAHCTBY HOMeNIeHUud (Ul
Ha cmp. 63). KogupoBanHoe MK-u3-
JIydeHHe paccenBaeTcsd J0bIMU I10-
BEPXHOCTAMH, U €CJIM UM 3AI0JIHEHO
BCe IIOMEeIeHUe, IPUEeMHHUKH MOKHO
HanpasJATh B J00yI0 cTopoHy. On-
HaKO paccesHHOEe U3JIy4eHUe co3/a-
€T 3XO0-CHUTHaJbl, 4YTO 3aTPyAHAET
IPUEMHOMY YCTPOWMCTBY ompejeJie-
HHE TOI'0, CBOU JIM JJAHHBIE OHO IIpU-
HUMAaeT.

Kak 3actaButb UK-nsnydyeHue
pa6oTatb

JJ1a pemeHusa npo6ieMbl 9xa Halla
rpymnia B yHUBepcuTeTe mTaTa [leH-
CUJIbBaHUA pa3dpaboTaia ONTUYECKYIO
6ecIpoOBOJHYIO CHCTEMY, B KOTOpPOH
HECKOJIbKO KOIINY JaHHBIX IIepelaioT-
cAd B BUJI€ CETKU Y3KOHAIIpaBJEHHBIX
NK-n1y4ei, 3a0IHAIOIINX BECh 00 beM
noMemnieHusa (unn. Ha cmp. 64). Mamo-
MOIIIHBIE JIy YU, HECYIIIM€ OAHY U TY ke
nH@OpPMaIUIO, COEAUHAIOT HOPT JOCTY-
na, NOAKJJIIOYEHHBIN K 6230BOU CTPYK-
Type BBICOKOCKOPOCTHOM Ilepegadu
JIAaHHBIX, CO BCeMHU IU(PPOBBIMU YCT-
po¥icTBaMHu B HOMeIlleHUU, o60pymo-
BaHHBIMU VMK-mpueMHuKamu. B npo-
CTPaHCTBE, 3aII0JJTHEHHOM MHOKECTBOM
KOAMPOBAHHBIX JIy4del, II0JIb30BaTE/Ib
MOJKET IIepeBUTaThCHA 110 BCEMY IToOMe-
IIEHUIO, OCTaBasACh BCE BpeMA Ha CBA3U
C CHCTEMOH, — IPH MOoTepe KOHTaKTa
C OAHUMH JIydaMHU aBTOMATHUYECKU
OPOUCXOAUT IOJAKIIOYEHHUE K JIPYTUM.
[IJppyHUMAas HECKOJBbKO HJIEHTUYHBIX
TIIOTOKOB IJAHHBIX, YCTPONCTBO CPaBHU-
BaeT UX NHPOPMAIIHIO U TeM obecIiequ-
BaeT ee TOYHOCTh. CeTKa y3KUX JIyden
paboTaeT c BBICOKOM CKOPOCTBIO IIepe-
nagn mHopMmaruu — ao 1 I'éur/c.

MBI co3/aeM CBETOBYIO CETKY, IIO-
cpl1asg KoaupoBaHHBIE HK-curHasasl
C IIOMOIIBIO TaK Ha3bIBaeMoro opMu-
poBaTesd iyuyell — cHelnuabHOIOo Iro-
norpaduyueckoro GuIbTpa, KOTOPHIN
HaIlpaBjJsdeT UX B HYM¥HbIE€ CTOPOHBI.
J1 ntosryyeHuA GUiabTpa Mbl UCHOJIb-
3y€eM NJIAaCTHUHY HeI0pororo (poToyyBC-
TBUTEJbHOTO ILIacTuKa. CBeTOBOU
ayd4, Hecylnui nsobpamkeHue CETKH,
Oy IPO3PavyHbIM 3€PKaAJIOM pa3jesia-
€M Ha /iBa, KOTOpbI€ 3aTe€M CUCTEMOH
3epKaJl HamnpaBjJfdeM Ha IJIacTHUHY.
B peaynbTaTe OJHO U TO e H300pa-
JKE€HHME CEeTKHU MolajaeT Ha Hee C ABYX
HallpaBJIeHUH, GOpMUpYs B HEH Tpex-
MepHoe (o6beMHOe) m300pakeHUe.
Korpa ot UK-niepegaTyuka NpuxoguT
KOJAMPOBAHHBIN J1y4, QUIBTP coO3/Ja-
€T HECKOJIBKO €r'0 KOIIMH, BBIXOAIINX
B pas3HBIX HaIIpaBJEeHUAX, obOpasyd
TPEeXMEPHYIO CETKY JIydeH.

Cucremy Jydedl Mbl hopMUpyeM
B 3aBUCHUMOCTH OT KOH(UT'Y paliuy I10-
MeIEeHUA: I OMHUX I'OUTCA BeepHad
CTPYKTypa, AJId APYTUX JydIle II0J-
XOJUT TpexXMepHas NPAMOYToJbHAs,
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60 KOHIIEHTPUYECKUEe KPYTH U T.[I.
Tak, B IIOMeIleHUsAX Oo0IIero HasHa-
yeHUsA, Hanpumep oducax WUIHU Iie-
XaxX, KaK IPaBUJIO, UCHOJb3YIOT paB-
HOMEpPHOE OCBEIl[eHHEe, B My3esfX Ke
06GBIYHO TpebyeTcA HANIPaBIATh CBET
Ha KapTUHBI WU CKYyAbOTYpbI. Cuc-
TeMbl ONTHUYECKON 6ecnpoBOJHOU
CBA3U MOKHO ONTUMU3UPOBATH, KOH-
NEHTPUPYHA JIy4YHU B MecTax, I/ie Haxo-
AUTCs GOJIBIIE TTOJIb30BaTEJIEH.
I[Togo6HBIM Ke 06pa3oM NPUEMHUK
OIITUYECKOU 6eCITpOBOJHON CUCTEMBI
CBSI3U JJIS NIOMEIIEeHUN OCHAIIeH To-
sorpadmuyecKuM PUIBTPOM THUIIA TAK
Ha3bIBAEMOTI'0 «MYIIIMHOTO IIadar AJId
coObupaHUsa OTBETHBIX Jy4Yel, MOCHI-
JaeMbIX TUGPOBBIMU YCTPONCTBAMU.
QOUIbBTP HANpPAaBIAET JYYU, MHOCTY-
namIre ¢ pa3HbIX HAIIPABJIEHU, HA
doToneTEeKTOPHI, CYMMUPYET UX SHEP-
THH U yJIy4dlIiaeT KadeCcTBO IpreMa.

Benbie cBeTOgUOObI
HNK-cucTemMbl ONITHYECKOU Gecnpo-

BOZHOU CBsA3U Oyy T, BEPOATHEE BCETO,

CO BpeMeHeM BBITE€CHEHBI CHCTEMaMU

B otnuume oT papgmoyacTOTHbIX
TexXHonornmn, Takux kak Wi-Fi nnn
WIMAX, onTuyeckas 6ecnpoBof-
Has ceTb ¢ IK-nany4eHnem moxet
cBA3aTb 60MblIOE 4YMCNO nopTa-

Ha OCHOBE CBETOJHMOJIOB, U3JydYaro-
mux 6eyIbIf cBeT, KOTOpBhIE IT03BOJA-
IOT HOJYYHUTH elle 6ojee IUPOKYIO
HOJIOCY Y UMEIOT PAJ APYTUX HIPEUMY-
mecTB. besble CBETOAUOABI IIUPOKO-
HOJIOCHOW CBA3U OJHOBPEMEHHO MO-
I'yT 3aMEHUTh TPaJUIMOHHBIE OCBe-
TUTEJIbHBIE yCTPOHCTBA.

Besnble CBETOAUOABI COYETAIOT
B cebe 3KOHOMHUYHOCTBb U J[OJITO-
BE€YHOCTh JIOMUHECIHEHTHBIX JaMI
C ONPUATHBIM [JJd rjla3da CHEKTPOM
JaMnO HakKaauBaHHUSA. [lo MHEHUIO
CHEIUaJNuCTOB, B GIMKANUIINE TOIbI

OHM CMOTIIHU 6Bl 3aMEHHUTD JIIOMUHEC-
IIeHTHBIE JIAMIIBI.

BriepBble H/IEI0 OCBEIAOIIETO CBE-
TOAUOJAa, OJHOBPEMEHHO Ilepeaalo-
IIE€TO IMIMPOKOIIOJOCHBIY CUTHAJ, BbI-
JBUHYJIa Tpynna U3 ANOHCKOTro YHU-
BepcuTeta HKelio. Masnble BpeMmeHa
IePEeKJI0YeHUA CBETOANO0AA I103BOJIA-
IOT UCII0JIb30BAaTh €r0 B KAYECTBE CBOE-
IO po/ia BBICOKOTEXHOJIOTMYHOT'0 CEMa-
dopa, paboTaromiero B MerareproBom
JuamnasoHe M, CJIeJoBaTeJbHO, IIO-
3BOJIAIOIIET0 MOAYINUPOBATb CBET A
OCYIIECTBJIEHUA IIHUPOKOIOJIOCHON

Benble cBeToanoObl CUCTEMbI OCBELLIEHUS
NO3BOJISAIOT NepenaBath JaHHbIe C TEM Xe CBETOM,
KOTOPbIA MCMONb3YeTCs A1 OCBELLIEHNS1 KOMHATb!

HAQYHETCA MAaCCOBO€ IIPpOMU3BOACTBO
HCTOYHHUKOB 6€JIOTO cBeTa HAa OCHOBE
KPpUCTAJIJIOB KPEMHUSA C UCIIOJIB30BaA-
HUEM OOBIYHBIX METOAOB U3roTOBJIE-
HUA MHTETPAJTBbHBIX CXEM, YTO Ccaejaa-
€T UX JOCTATOYHO AEIIEBBIMU, YTOOBI

6eCIIpOBOJHON CBA3U. JKCIEPUMEH-
THI IIOKA3aJId, YTO CYIIECTBYIOIIHE
cepuiiHble GeJible CBETOAUOABI MOTYT
06ecneYynuTh 4acTOTy MOAYJIAIINY CBe-
Ta npuMepHo g0 100 MI'm. 9Ta 4gac-
TOTa MHOTOKPATHO IIPEBOCXOAUT P

ONTNYECKAA BECMNPOBOAHAA CETb

JInHua ceasu ¢ Web
A

NK-nepepaty

TUBHbIX YCTPOWCTB B MOMELLEHUN
¢ NHTepHeToM, 06ecneynB BbICOKYHO
CKOpoCcTb nepepaun. Hepoporue
MK-nepepatyunkn/npuemMHmkmn (1)
nocbinalT B MNOMELLEeHNe Hecy-
LMe CUrHan ny4un, co3gasas CBs3b
C yCTpoWCTBaMu, B KOTOPbIX €CTb
nnatel (2), No3BonAOLME NPUHK-
MaTb W nepepaBaTtb KOAWPOBAH-
Hoe WK-usny4yeHue. T[loCKONbKY
ONTUYEeCKNe CUrHanbl, B OTAn4ue
OT pPajvoBOJIH, HE WHTepdepupy-
10T Mexay cobon n obecnevmnBaroT
ropasfgo 6onee LUMPOKYIO MOSOCY
4acTOT, OHOW ONTUYECKOW CEeTbI0
MOXeT MnoNb30BaTbCA HAMHOIO
60nbllee YUCNOo YCTPOUCTB. Takue
nperpagbl, Kak Neperopogkun B no-
MeLLEeHMAX, He MeLualT npuemy,
NMOCKONbKY N3NyYeHne oTpaxaeTtcs
OT BCEX NOBEPXHOCTEWN B MomeLle-
HUK (3). NIHXeHepbl paboTaloT Hapg
CO3[aHMeM aHaslorMyHbliX CUCTEM
Ha OocHOBe 6efblX CBETOAMOLHbIX
CBETUIbHUKOB, MOAYNNPYS UX CBET
BbICOKOM 4aCTOTOW, HE BOCMPUHMU-
MaeMoM rnasom Yyenoseka

v np MHUK
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rONOIrPAOUNHECKUE ®UJIBTPbI MOAABIAKOT 3XO-CUTHATbI

Ty, KaKyIO cClToco6eH 3aMeTUTh Ijia3
YeJIOBEKa.

JI7is cBA3U B IIOMEINEHUAX Oesble
CBETOAMOABI UMEIOT PAJ IPEUMYIIIECTB
nepen Wi-Fi- u naxe UK-cetamu. Ilo-
CKOJIBKY B OyayIieM CBETOJUOAbI MO-
T'yT UCIIOJIb30BATHCH JJIS OCBEIEeHUS
IOMeIlleHUH, co3gaBaTh 6GecIpoBO-
Hbl€ CUCTeMBbI CBSI3U Ha UX OCHOBe Oy-
JIET, BEPOATHO, Jlerdye, YeM GOJIbIITNHC-
TBO JPYTUX GECHPOBOJAHBIX CHUCTEM.
Bousee Toro, yxy/IeHue Ka4yecTBa CUT-
HaJia, 06yCJIOBJICHHOE ITpeMeTaMuU 00-
CTAHOBKU IIOMEIIEHUH, IepPEeKPhIBAIO-
IIUMU Iy TYU IIPAMOH Iepefjauyu OT TOU-
KU K TOYKe, OKayKeTCA MUHUMAJIbHBIM,
BeAb CBETOAUOAHBIE CBETUJIBHUKU
OyayT paclnpefesaTbCcA MO0 BCEMY
noMernieHno. Oco6eHHO BBITOTHO pa3

Ob ABTOPE

MeIlaTh UX Ha IIOTOJIKEe — 3aTeHEHUe
IIPU 9TOM MHUHUMaJIbHO. CHCTEeMBI Ha
6eJIbIX CBETOLHOAAX HEBOCIPUUMYU-
BBl K IIoMeXaM B BHJE CBeTa JAPYTUX
IIBETOB U 00€CIeYHBAIOT OTPOMHYIO
I PUHY II0JIOCHI CBA3U.

OTMeTHUM, UYTO 6€CIIPOBOTHYIO CBA3b
MOKHO COXPAaHATH Jame MIPU BHI-
KJIIOUYEHUU OCBEIIEHUs, IIOCKOJBKY
HCTOYHUK CJIa6Goro TOKa, IOAIUTHI-
Basf BBIKJIIOYEHHBIHA CBETONUO/, 1103-
BOJIUT €My HMCHYCKATh AOCTATOYHOE
KOJIMYeCcTBO (DOTOHOB A oGecriede-
HUA CBA3U. BO3MOKeH 1 KOMOGUHUPO-
BaHHBIN NOAX0J — CO3/JaHUE CUCTEM
Ha OCHOBE 06eJIbIX CBETOJIUOJO0B C JO-
MOJHUTENbHBIMUA UCTOYHUKAMU He-
BHU/IUMOTO CBeTa I CBA3U INPU BbI-
KJIIOYE€HHOM OCBEIIleHUU.

MoceH KaBepan (Mohsen Kavehrad) — wTaTHbIN npodheccop Kadenpbl aneKTpo-
TexHukn um. Y.J1. Bencca n gupektop-y4upeauntens LieHTpa nccnegosaHuin nHhopma-
LIMOHHBIX N KOMMYHUKALMOHHbIX TEXHONMOrNN B yHMBEpcuTeTe wrarta [NeHcunbsaHus.
Ho npuxopa B yHuBepcuteT Kaepap pa6otan B komnawwwm Bell Laboratories.
KaBepap — 4neH NHCTUTyTa MHXXeHepoB Mo aNeKTPOTEXHNKE 1 anekTpoHuke (IEEE).

B onTnyeckux 6ecnpoBOfHbIX CUC-
Temax WK-nyun otpaxatwTca oT
pas3HbIX NOBEPXHOCTEN MNoMelle-
HWUS, pacnpocTpaHssa OTPaXXeHns no
BCEMY MPOCTPaHCTBY. [MOCKONbKY
OTpaxeHHble ny4Yn p[ocTurarT
npMeMHuKa, Npoxoas Mo nyTam
pasHom AMNHbLI, OHU MOTYT NpUbLI-
BaTb B Pa3Hble MOMEHTbI BDEMEHMN,
co3paBas apdekT, NOJO6HbIN 3XY.
B pesynbTate KognpoBaHHbIe My4-
KW MOTYT HamaratbCs Cly4yanHbIM
obpas3om, 3aTpyAHaa pacnosHasa-
HMWe [aHHbIX. OTO MOXeT MpWBO-
OUTb K noTepe [aHHbIX U CHUXe-
HUIO ckopocTu nepepa4vn. OanH n3
cnoco6oB 60pb6bLlI 34eCb COCTOUT
B MCMOJIb30BAHMN CNeunanbHOro
ronorpadunyeckoro unbrpa B ne-
pepatynke. DUnNbLTp «pasmMHoOXaeT»
KOOMPOBAaHHbIE MY4YKKN, MOCbINas Ux
N0 MHOFMM HanpaBJieHNAM, TaK YTO
OHM 3anoNHAIT BCE MOMELLeHue.
Mopo6HBIN Xe romorpadunyeckun
PdUAbTP («MYyLUMHBINA rNas») B Npu-
€eMHUKe (BHM3y cripasa) Hanpasns-
eT CUrHanbl OT pa3HbIX CEKTOPOB
Ha OTAeNbHble YYBCTBUTENbHbIE
3/1EMEHTbl aKTUBHOM 30HbI POTO-
auopa, 4to obrneryaet B3aMMHoe
CpaBHeHWe curHanos, NocTtynato-
LMX pasHbIMK NyTAMN

JJ1 BHEeIpeHU A JIOKAJIbHBIX 6ecIIpo-
BOJHBIX CETel Ha OCHOBE OeJIbIX CBETO-
JYOJ0B NIPEJACTOUT PEUIUTh PAJ IIPO-
61eMm. KiroueBad 3ajaya — co3jaHue
CHUCTEMBI BOCXOAANIMX KaHAJOB CBA-
31 OT YCTPOUCTB K 6a30BOI CTPYKType
CBE€TOJUOJHOMN ceTH. [JIA 9TOro MOKHO
OCHACTHUTB YCTPONCTBA U3/IydaTeJIaIMU
APYTUX, HEBUAMMBIX JJHWH BOJH, Ha-
npuMep VK, BEITIOTHEHHBIMHY HA BCTaB-
HBIX IIaTaX, YTOOBI UX MOMKHO OBIJIO yC-
TaHaBJIWUBATh Ha yiKe CyIIEeCTBYOIINE
ycTpoiicTBa. M3ny4darenu OyAyT MOCHI-
JaTh KOAUPOBAHHBIE Jy4u Ha Oesble
CBETOAUOJHbIE CBETHUJIBHUKH, CHab-
skeHHble TK-ippeMHuKamMu Ha GOTOAU-
onax. MoxxkHO paboTaTh 1 Ha OTHOU BU-
JIMOU IJIMHE BOJIHBI, UCIIOJIb3Ys OY€Hb
BBICOKYIO YaCTOTY MOJYJIAIIUU CBETO-
JTUOJI0B, KOTOPBIE B 6OJIBIIIEN YaCTU I1e-
pYoAa MOAYJIAIMY BKJIIOYEHBI U JIUIIb
B MaJIOH BBIKJIIOYeHBbI. OGpaTHBIE CUTHA-
JIBI OT 6€CIIPOBOHBIX YCTPOUCTB MOYKHO
nepefaBaTh HA IPUEMHUKY IMEHHO B T€
MHTEPBAJIbl, KOTJA CBETOANO/ BBIKJIIO-
4eH. TaKkylo CBA3b Ha3bIBAIOT AYILJICKC-
HOU C pa3jejIeHrueM 10 BpeMeHU.

64
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Kpome Toro, Hy:XHO UMeTh B BUIY
BO3MOMKHOE U IIOKA He H3y4YeHHOoe
BJIUSAHWE BHENIHEro cBeTa, NPOHU-
KaIoIero B IIOMeIeHNe Yepe3 OKHa
U OT APYTUX UCTOYHUKOB. [losTOoMy
0 IPUHATHUA PEIIeHUU Haao Hpo-
BeCcTHN SRCHepI/IMeHTbI n MOIICJII/IpO—
BaHHe, YTOObI HAWTH OIITHMAaJIbHOE
COOTHOIIIEHNE OCBEIeHUs U CUTHa-
0B cBA3U. HakoHeIl, npuaeTcsa HaMl-
THU cnoco6bl 9 (PEeKTUBHOTO KOJU-
poBaHUA, AEKOAUPOBAHUA, MOAYJIA-
MU U KOMOMHUPOBAaHUA Pa3INYHBIX
CUTHAJIOB.

LLnpokononocHada CBA3b
Mo CUJ1IOBbIM CeTaM

BHeIpeHUI0 ONTHUYECKOU Gecrpo-
BOJHOM CBSfI3U IIOMOJKET TpAAyLIAs
TeXHOJoTusA obecnedeHUS JOCTY-
na CTAIMOHAPHBIM II0Jb30BATEIAM
Ha «II0CJIeJHel MUJe» — IIHUPOKOIIO-
JIOCHAafA CBfI3b II0 CHJIOBBIM JHUHUAM
(Broadband over Power Lines, BoPL),
B KOTOPOM TN POKOIOJIOCHBIE TaHHBIE

nepegarTCd M0 CyIIECTBYIOIIUM CH-
JIOBBIM JIMHUAM CPEJHET0 UJIUA HU3-
KOTO HAIIPAMKEHUA K HACTEHHBLIM PO-
3eTKaM B HOMEIIeHUAX (Ui1. 8BHU3Y).
KomMmyHanbHBIE cayx6bl B Oratio,
Texace u apyrux padonax CIIIA yxe
npejjaararmT ycayru BoPL o nieHawM,
CPaBHMUMBIM C IleHaMH yCJIYyT 10 HUud-
poBBIM a60OHEHTCKUM JUHUAM (DSL).
Yenyru MHTepHeTa 1o BoPL mouy-
4aloT TaKMe MHOTHUE MO0JIb30BaTell
B pAJle cTpaH (B 4yacTHocTH, B Mcna-
Huu, Hunepnangax, Hopseruu, IlIBe-
nuu, I0:xH0ol Kopee m Anonun), rae
apXUTEKTypa ceTell I03BOJIAET JIerdye
IIPUCIOCOOUTHL CHUJIOBBIE JUHUU I
nepejadyu IIMPOKONOJOCHBIX [JaH-
HBIX. /{71 MCIONB30BaHUA IIUPOKO-
IOJIOCHOTO «MOCTa» B ONTHUYECKHX
6eCIIPOBOJAHBIX NPUIOKEHUAX HYMK-
HO TOJIBKO BKJIIOUHUTB B PO3ETKY 2JI€K-
TPOCETH HeJ0POroi aganTep, crocob-
HBIH IlepeJaBaTh JJaHHBIE C IIOMOIIbIO
BCTpoeHHOro B Hero MK-nepegaTynka
OUPPOBBEIM yCTPOHCTBAM B mOMeIIe-

LHNPOKOINOJIOCHAA CBA3b HEPE3 PO3ETKY 3JIEKTPOCETHU

OnTuyeckasa 6ecnpoBogHas CMCTEMa CTaHOBUTCA 60siee NpakTU4YHON, ecnun ans
nepegayn LLUMPOKOMOMOCHbIX CUFHANOB Ha «MNOCNedHen Mue» UCNonb30oBaTb
CUMOBYIO 9M1EKTPOCETb. OTa HOBAs TEXHOMOrMSA NO3BONMUT NepefaBaTb AaHHble
co ckopocTamm oT 500 go 50 000 KéuT/c, 4TO CpaBHUMO CO CKOPOCTAMU, [OCTU-
XUMbIMU ¢ nomoLblo DSL nnun kabens. MNMoctaBliunk ycnyr VIHTepHeTa nepepaeT
BbICOKOCKOPOCTHbIE faHHble B TOYKY MOOKIOYEHUSA K CUITOBOM JIMHUW — LUMO3Y
JIOKanbHOW pacnpepenuTesicHON SNEeKTPOCEeTU CpefHero HanpskeHus. 3aechb
COeANHUTENb BBOAUT CUrHaN AaHHbIX B CUMOBYHO IMHMIO. PeTpaHcnaTopbl ycu-
NINBAIOT 3TOT CMrHaN faHHbIX B pa3HbiX TOYKaX Ha MyTW Toka K NoTpebuTensam.
Hepoporve cneuynansHble MogeMbl cucteMbl BoPL, BKno4YaeMble B HACTEHHbIE
pPO3EeTKU 3NEeKTPOCeTU B AoMax, LKonax unm oucax, npeobpasyroT aneKkTpuye-
CKWW curHan B oopmMy, NPUroaHYyo Ansa LMMPOoBbIX YCTPONCTB

OnekTpo-
nopcTaHums

MocTaBLumK
yenyr
NHTepHeTa

OeAVHNTEN

KaHan gaHHbIx
WHTepHeTa

JInHna anekTponepefaqmn

OdpucHoe 3naHne

PetpaHxcnsaTtop

2Kunon nom

KaHnan paHHbix MHTepHeTa
CpegHee HanpsxeHve
Hwv3koe Hanpsxexve

Huu, uMeromum NK-npuemuuk. Ilpu
NPUMEHEHUHU CBETOJUOJHOIO OCBE-
II€HUA aJanTephl He TIoHAa00ATCA.

Hama rpynna nokasaJa, 4TO CHC-
Tema OesJbIX CBETOJHO/O0B JIJIS OCBe-
IIeHUA U BBICOKOCKOPOCTHOM CBfA3U
B COYETAaHUM C TexXHojorueu BoPL
crioco6Ha o6€ecnevYruThb CKOPOCTH IIe-
penadu no 1 I'6ut/c — HaMHOTO
BBIIIE, yeM DSL (o 2...4 M6uTt/c) nnu
kabenap (50 M6ut/c). CkopocTh Ilepe-
Jlauyy orpaHUYUBaeTCsA TOJIbKO OIITU-
4YeCKON pa3HOCTBIO X0Ja B IIOMelle-
HHUU, KOTOpad MOKET BHOCUTH HCKa-
JKEeHUA B cUrHaJj. O{HAKO IPaBUJIbHO
CKOHCTPYHPOBaHHASA CUCTEMa 03BO-
JIUT CBECTU UCKAKEHUA K MUHUMYMY
HWJIN Ja’Ke UCII0Jb30BaTh dXO-CUTHA-
JIBI JIJIA YJIyYIIeHU s KadyeCcTBa CBA3U.

Kaxoe 6bl usiydyenue — MK uiau
BUJIUMOEe — He ObLJII0O BBIOpaHO, ome-
paTopsl 6ecHpoBOAHBIX IIUPPOBBIX
YCTPOMCTB HOJIy4aT HOBYIO BO3MOK-
HOCTB «Bb€XaTh B Oyjaylllee Ha IIU-
POKOIIOJIOCHOH BOJHE». ONTUYECKad
6ecnpoBofHAs TEXHOJIOTHUS XOpO-
10 MOJAXOAHUT JJIf CO3JaHUA MOCTA,
obecredynBaONIEro IIHUPOKOIOJIOC-
HBIM MUMPOBOM AOCTYH HA BCEU MJIO-
maju HAIIero XUJoro uianu paboyero
npocTpaHcTBa. ®

Mepesoa: N.E. CaueBuy
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JIHANOI

I11e He TaK JaBHO Ka3aJIoCh, UTO

PEJIUTUU YiKe HET MecTa B CO-

BpPEeMEHHOM €eBpOIIeNiCKOM 006-
IecTBE, YTO HaAy4YHOE€ MBIIIJIEeHuEe
OKOHYAaTEeJIbHO BBITECHMJIO TEOJIOTHU-
YeCKoe, YTO €JMHCTBEHHOE 60KECTBO,
NpU3HABAEMOE HAIIMM COBPEMEHHU-
KoM, ecThb deus ex machina. OgHako Ha
IOBEPKY BOIIPOC O B3aMMOOTHOIIIEHU-
AX MEKJy HayKoH U BEpoul okasajcda
ropaszio 6oJjiee aKTyaJbHBIM U CJIOK-
HBIM, YeM MOKHO GBLIIO IPEJIION0KUTD
Ha 3ape XXI B. OH He pas3 nogHUMAa-
cAd Ha CTpaHUIAX HAIero KypHaJa,
¥ CETOoJHHA B VICKYCCUIO BKJIIOYHJINCH
BeJyIue aMepHUKaHCKHE YYeHBbIe
¢usuk Jlopenc Kpocc (Lawrence M.
Krauss) u 610J0r-3BOJIIOITMOHUCT Pu-
gapp JJoknns (Richard Dawkins). Byay-
9y 06a TOPAYUMU 3aIMUTHUKAMU Hay 4-
HOTO MBIIIIJIEHUS, OHU OOCYKAAOT, KaK
clIelyeT BECTHU IOJIEMHUKY C PEJIUTHEH,
W IpenIIPUHUMAIOT pajuKalbHBIE
JeVCTBUA B 3aIUTy UCTUHHOTO 3Ha-
Hud. B yactHOCcTH, Kpocc HeogHOKpaT-
HO PE3KO BBICTYyIAJ IPOTUB U3bATUA
W3 MIKOJBHBIX IIPOrPAMM TE€OPHUH 3BO-
JIIOIIMY YU BBEAEHUSA IICEBIOHAYYHBIX
BapUaHTOB Kpeannmonuama. B 2005 r.
OH HaIlMCaJ OTKPbITOE IIHCHMO Iame
BenegukTty XVI, ybemxaasa noHTUPUKA
HEe BO3BOJUTH HOBBIX CTE€H MEKy Ha-
YKOU M Bepoy; B pe3ysbTaTe Batukan
HOATBEPAUJ, YTO KAaTOJHUYeCKasd Lep-
KOBb IIPU3HAET BAKHOCTb HAy4YHOU
TEOpPHUHU eCTECTBEHHOI'0 0T6Opa.

3BecTHBIN CBOMMU JIEKITUAMU U Iy 6-
JIUKanUAMHU, JIOKMH3 TaKiKe BBICTY-
HaeT C ¥KEeCTKOM KPUTUKOU NONBITOK
noApeiBa aBTOopuTeTa Hayku. OaHa-
KO MHPHOE COCYIlleCTBOBAaHHE YYEHBIX
U BepyIUX 3a00THUT €ro MEHBbIIE,
yeM Kpocca. Ero nepy npuHagJIe uT
6ectcestep Jmmo3uda 6ora» (The God
Delusion), camo Ha3BaHHUE KOTOpPO-
IO YETKO OIIpEJeJAeT €ro OTHOIIEHUE
K JaHHOMY BOIIPOCY.

He Tak paBHO B MHCTHTYyTE GHOJIO-
rU4YecKux ucciaegoBaHul uM. Couka
B Can-/luero mpoIia KOH(epeHIud,
MOCBAIIEHHAA KOHQIUKTY MEKIy Ha-
VKOU M peJTUTHel, B X0/Ie KOTOPOH yYeHbIe
C/ieJIaIy IIONBITKY OO bACHUTH CBOIO TOY-
Ky 3pE€HUS U IOHATH, KaK CJIEyeT roBO-
PUTE C BEPYIOIIIMMH O HayKe: YTO JIOJIZKHO
OBITH I1€JIBI0 — IIONYJIAPU3AIlUA HAYKU
WU JUCKpeAuTanusa peauruu? Moryt

JIM IBA MUPOBO33PeHNA 000ramarh ApyT
Apyra, a He B3auMOMCKJII0YaTh? BpengHa
JIVI pEJTUTHUSA 110 CBOEH CyTH?

ITockonbKy 06a HcciaenoBaTeNlsd yue-
JITIOT MacCy BpeMEeHH U CHJI IIOITbITKaM
3aMHTepecoBaTh JIOJeN HCCJIeJOBAHU-
AMU YUIE€HbIX U 00BSICHUTDb UM OCHOBBI
HAy4YHOTO IIpeJCTaBJIEHUA O MUpe, 3a-
KOHOMEPHBIM IIPe/ICTaBISAETCs BOIIPOC:
KaK UMEHHO CTPOUTH auajor? Cieayer
JIX IIPOIOBEJOBATh HAyYHBbIE KOHIIEI-
LIUY, OTTAJIKUBAACH OT IIPOTUBOPEYUH
MexKJy JOKasaHHBIMU hakTaMu U CB4-
IIeHHBIM ITUCAHWEM, WU HATJISAHO Jie-
MOHCTPHPOBATh OIPAHUYEHHOCTD PEJIU-
Tr'HO03HOro MUpoBo33peHua? Eciu Kpoce
KOHILIEHTPHPYETCA B OCHOBHOM Ha IIep-
BOM acIieKkTe, TO JIOKMH3 — Ha BTOPOM.

ITo mueHuto Kpocca, eciu 1eib co-
CTOUT B TOM, 4TOOBI IPOCBETUTD JIIOAEH,
ybenuTh UX 3aayMaTbCcA 00 NICTUHHOMN
IIPUPO/ie BEIEH, TO IPEkK/e BCETO HY K-
HO HNOHATH UX TOYKY 3peHUd. Beamyaii-

IJIOCKOU, WJIN «KpealfuoHNUCTOB MoJo-
oM 3eMI, yOerKIeHHBIX, YTO MUP CO-
37]aH I0CJIe ME30JIUTA.

BripoueMm, u Kpocc, roBops o ctpemiie-
HUU «JOCTyYaTbCs» 10 ayAUTOPUU, TI0/T-
pasymeBaeT He IIPUHATHE UX OMIN60Y-
HBIX ITpe/ICTaBJIEHUH, a HEOOXOANMOCTh
HaWTU HeCTaHJApTHBIM crocolb yka-
3aTh UM Ha 3abiy:xAeHUsd. B kadecTBe
IpuMepa OH IIPUBOJUT CBOIO IOJIEMUKY
C KpeallMoOHNCTAaMU U C JI0AbMHU, TBEP/IO
BEPAIINMH B HOXHUIIEHU JTI0AeH NHOII-
naHeTAHaMu. U Te, u ApyTrue B Kadec-
TBE OCHOBHOI'O aQpryMe€HTa CKJIOHHBI
YTBEPMKAATh, UTO €CJIU YUE€HbIE HE MOTYT
3HATh BCEro, ToO OHU He 3HAIOT HUYEro.
B wacTtHOCcTH, nokJoHHUKU HJIO pac-
CKa3bIBaJIH, 4YTO B 1962 r. 4JIeHbI HEKON
oO1IrHbBI Bo BHenrHer MOHTOJINY BU/IE-
JIY JIETAIOLIYI0 TapeJIKy, 3aBUCIIYIO HAaJT
nepkoBblo. Korga okasasocsk, 4To y4e-
HBIH He CJIBIIIAJ 06 3TOM, OHU 3aIBUJIN:
«Pa3 BBI HE U3y YU BCE TAaKUE CIIydaH,

Y4yeHble cTaBAT nepen cobou 3agadvy
NCKOPEHUTb HE BEPY, & HEBEXECTBO

mas omubKa yIuTeasa — IyMaTb, Oya-
TO YYE€HUKaM 3apaHee UHTEPECHO To,
0 YeM OH X04eT pacckasaThb. CyTh mpe-
NoJaBaHUsA — IIPEJIbCTUTD, 3aUHTEpe-
coBaThb CBOUX ciaymiareseil. [oBopUTh
JIOAAM, YTO UX riaybouaminne yo6ex-
JIEHUsA IIPOCTO HEJIEIHBI (laxe ecId 3TO
Tak), U 4TOOBI MOHATH HUCTUHY, OHHU
JIOJKHBI CJIyIIaTh Bac, — 3HAYUT IO-
ryOouTh BCe, UTO BBl CKaKeTe JaJIbIIle.
A eciau BBI CTPEMUTECH OIIPENECIIUTDH
MECTO PEJIMTUHU B CHUCTEME 4ejioBedYe-
CKUX IIEHHOCTEH, II0JIe3HO, MOoMKaAIYH,
OpPa3uUTh CiIylIaTeJ el U 3aCTaBUTh UX
3alyMaThCsA O CBOUX B3MIAJAX.

Ecau Kpocc CKJIOHEH COINIaCUTBbCH
C T€M, YTO PEJIUTHUS MOKET CIIYKUTh He-
KHM JIOTIOJITHEHHEM K HayKe, TO JJOKWH3
6oJiee Pe30K B CYKJACHUAX U CYUTACT €e
BpEeAHBIM fABJIeHHEeM. 110 ero MHEHHUIO,
€CJIMI METOJOM «IPEJbIIEeHU» MOK-
HO JOCTydYaTbCs, HAIIPUMeED, 10 «Kpe-
anuoHuctoB Crapod 3emin», KOTO-
pBle CYUTAIOT, YTO 60r COTBOPHUJI MUD,
a BIIOCJIEICTBUU BMEIIHBAJCA BpeMsA
OT BpE€MEHU, YTOOBI IIOMOYb 3BOJIIOIIUN
cesaTh OYE€pPeTHOU TPYAHBIN PBIBOK,
TO BPAJ JIX TAKUM Ke 06pa3oM yAacT-
cq y6enuTh TexX, KTO CYUTAET 3eMJIIO

BBl HE MOKETE yTBEPHKAATD, YTO IOXH-
IIEHUA JIIOJe MHOIJIaHEeTAHAMU Ma-
noBepOATHBD. OJHAKO OKa3ajIoCh, 4YTO
YIPAMIIEB JIETKO IIOOUTH UX K€ OPYIKU-
em. Tak, B xoze 6ecebl BBIACHUJIOCH,
YTO JIOOUTENIN JIETAIONINX TapeJIoK He
BEPAT B TO, YTO BO3PACT 3EMJIM JIMIIb
6 TBIC. JIET; U YUE€HBIH HEME/IJIEHHO I10C-
TaBUJI IIEPeJ HUMU UX e Borpoc: «Jo-
yeMy? Pa3Be Bbl U3y YMJIU BCE BO3paKe-
HuA?» TakuM o6pas3oM, yalie BCero yaa-
BaJIOCh yOeIUTH JIofei: 4TOoObI enaTh
IIpaBUJIbBHBIE BbIBOJAbI, BOBCE€ HE 00s1-
3aTeJIbHO pacMaTpUBaTh JIIOOYI0 COM-
HUTEJBbHYI0 UHPOPMAIUIO, TO0CTATOY-
HO pacrnoJiaraTbh 3Ha4YUTeJIbHBIM KOJIH-
4YeCTBOM IIPOBEPEHHBIX CBHAETEIbCTB.
[TomoGHBIN MeTOJT apryMeHTalluu cpa-
6aTbpIBaJl B OOJBIINHCTBE CIIy4YaeB, HY
pasBe YTO KpoMe TeX PEeIKUX, Koraa
OKa3bIBaJIOCh, YTO CTOPOHHUK TEOPUU
TNOXUIIEHUA JII0Jel MHOIJIaHEeTAHAMU
6BLJI OTHOBPEMEHHO U KPEaIIOHUCTOM.

Me:xay TeM, B IOJOOHBIX CIIOpax JIeT-
KO OKa3aTbhCA HENPABUJIbHO IOHATHIM.
Hampumep, B ogHOU M3 nyO6GJIMKaInUN
B «Hb}o—ﬁop}c TatiMc» JIOKMH3 OTHA K BI
Hanucaa: «<MOKHO C IOJTHOU yBEepeH-
HOCTBIO yTBEPKJATh, UTO YEIOBEK, P
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KOTOPBIA T'OBOPHUT, YTO HE IIPU3HA-
€T 2BOJIIOIIMU, HECBEAYI, IVIyI WU
HeHopMaJjeH». CaM y4eHBIU cYUTaeT
CBO€ BBICKa3bIBaHUE JINIIb ITPOCTOU
U Tpe3BOU KoHcTaTamnuel ¢akxTa, of-
HaKO 60JBIINHCTBO YHUTaTeael codJio
CTOJIb PE3KOe 3afBJIEHUE IIPU3HAKOM
¢daHaATUYIHOCTHU, HETEPIIUMOCTHU, KOH-
cepBaTH3Ma U HEC/IEPKAHHOCTH. Mexk-
Iy TeM, II0 cioBaM JIOKMH3a, OH XOTeJ
CKas3aTh JIUIIb TO, YTO HE3HAHUE —
He MpPeCcTyIIEHUuEe U He CHHOHUM IJIy-
nocTH. Bonee Toro, yMHBIE JIIOIU YaIlle
BCEro roToBbl NPU3HATH CBOIO HEOC-
BEJIOMJIEHHOCTb B TOM WUJIM MHOM BO-
npoce, IJIYOIBI 3Ke Oyy T yIIOPCTBOBATh
B CBO€H orpaHU4YeHHOCTH. HasBaThb
YeJIOBEKa HECBEAYIIUM — HE OCKOp-
6JeHUe, IIOCKOJBbKY BCE MBI HE 3Ha-
€M MHOTHX BeIllel, KOTOPbIe MOTJIN ObI
3HaTh. MHOrve HENpaBUJIbHO IOHU-
MaIloT IIOJIOKEHUA HAY KU, U IIPEII0JIO-
JKUTH, YTO OHU HECBEAYIY, — He 3Ha-
YUT YHU3UTH UX. XOTs, IPU3HATHCH,
B ITOJOOGHOU CHUTyaIlUW YYEHBIM CJIe-
JloBaJyIo OBl BBICKA3bIBAThCA HeE-
MHOTO TaKTH4YHEEe BMECTO TOTO,
9TOOBI 3a/{THUM YHCJIOM OIIPaB-
JIBIBAThCA B KATETOPUYHBIX 3a-
ABJIEHUAX, JOKas3bIBasg, 4YTO
OHH HUKOI'O HE XOTEJIU OCKOP-
6UTH CBOUM BBICOKOMEPHEM.

JIoknH3, npu3HaBas, 4TO
JOJI3KEH OBbLJI ObI BBICKA3aTh-
cdA MArye, TeM He MeHee

-

= He TOTOB «3aUTPHI-
BaTb» C HEBEHIA-
=== wmu. [lo ero mMmHe-
— HHIO, BMECTO TOT'O
OB ABTOPAX

4T06BI M306paskaTh yBaMKeHNe K Helle-
IBIM MHEHMAM, yUYeHbIE JOJKHbI Hall-
TH TBOPYECKHUU U yBJIEKATeIbHbBIN MO/I-
X0/1, IO3BOJIAIOINI yKa3aTh JIOAAM Ha
MIPUPOY U UICTUHHBIN XapaKTep UX 3a-
O6my:xaeHui. JIpogeMoHCTpUPYHTE Kpe-
anuoHucTy Mosoaoit 3eMau MacHiTad
PacXOoJ€HUA MEXKAY €r0 BEpOBAHUEM
1 HAyYHBIMU JaHHBIMIW», — I'OBOPUT I[O—
knH3. TeM 60J1€€ YTO MEKAY «MJIaJOKpe-
AIIMOHUCTCKUMMIW» UCUYHCIEHUIMU BO3-
pacTta 3eMJIH B 6 TBIC. JIET U PEAJIbHBI-
MU nudpamu 4,6 MIpa — «IUCTAHIIUU
orpomMHoOro pasMmepar. C TeM e yCIexoM
MOKHO yTBEPKAATh, 4To oT CaH-Ppan-
IIUCKO J10 Hb}o-ﬁop}ca He 5,47 TBIC. KM,
a 7,13 M. 3agacTylo Jy4lIUM JOoKa3a-
TEeJbCTBOM CJIY:KAT JIOTUYHBIE U Oec-
criopHble apudmerudeckue GakKThl,
XOT#, padyMeeTcsd, 3a KaKbIM YeJIoBe-
KOM OCTaeTCHd IIPaBO HE COIVIAIIATbCHA
¢ HUMU. BO3MO0HO, HE CTOUT U IBITATh-
CA JOCTYYaThCA JI0 TeX, KTO yIIOPCTBYET
B CBOMX 3a0iyeHuAX. [0BOpUTH cJre-
IyeT ¢ TOM OrPOMHOM MacCOU JIoAeH,
KOTOPBIE TOTOBBI K BOCHPUATHIO HAY Y-
HOTO 3HAHMUSA, HO IIPOCTO HE pacroara-
0T nHpOpMauen.

B cBA3U C BbIIIIECKa3aHHBIM BO3HUKA-
€T ellle OJIH BOIIPOC: MOKET JIM HayKa
o6GoraTuTh Bepy WU OHA JOJKHA 60-
poTbcs ¢ Her? [1710X0 9TO UK XOpOoIlo,
HO ITOTPeGHOCTh BEPUTH B O0MKECTBEH-
HBII pa3yM IIpUCYIla MHOTUM JIOIAM,
U, 1o MHeHUI1o Kpocca, paspymuTs Ux
PpeIUruo3Hble yOekIeHUsA CTOJIb e He-
MBICJIIMO, KaK JIUIIUTH POMaHTUYECKON
JI00BU UMW HPPAIUOHAIBHBIX IOPHBI-
BOB AyIIU. Byay4dmy «opToroHaJIbHBIMU»

JlopeHc M. Kpocc (Lawrence M. Krauss) — npodeccop, gupektop LleHTpa 06y-
YeHna U uccnepgosaHnii B 061acTM KOCMOSIOMTMM U acTpodPusnkn YHUBepcute-
Ta 3anafHoro pe3epBHOro panoHa, aBTop CeMu MONYyASAPHbIX KHUF U MHOro4uC-
NEHHbIX KOMMEHTapueB K pasnuyHbeiM nybénukaumam, paguo- n TB-nepepayam,
HeogHoOKpaTHO ny6énukoBanca B Scientific American. \I3BecTeH CBOUMU neKuu-
MW O HayKe 1 rocygapcTBeHHon nonutuke. O6nagaet MHOrMMY NOYETHLIMU Ha-
rpagamMu B o6nacTv Hayku, B TOM 4UCNe OTMe4YeH BCeMU TpeMs huanyecknmm

ob6uwecteamu CLUA.

Puyappa OokuH3s (Richard Dawkins) — npodeccop Okcopackoro yHuBepcuTteTa.
ABTOp OEBATU KHUT, KOTOPbIE MPUHECNN €MY MOYEeTHOE JOKTOPCTBO NO nutepartype
N Hayke; 4neH Koponesckoro Hay4Horo obuectsa u Koponesckoro obuiecTtsa no
nutepatype. B 4ncne ero mHorouncneHHolx Harpapg npusa Cosmos International,
npu3 Hakasambl 3a BKNag B rymaHuTapHyt Hayky u LLlekcnupoBckuin npmu3 3a Bbl-
Jarowunncs Bknap B 6putaHckyto KynbTtypy. B 2006 r. oH co3pan ®oHp [JokunH3a

B MOAAEPXKY pasyma u HayKu.

pPanuoHaAbHBIM
CTOpOHaM JHY-
HOCTH, IIOAOOHBIE
OpOSBJICHUSA HE

MeHee peabHbI
U He MeHee J0-
CTOUHEI yBaxke-
Hud. Kak Ob1 TO
HU OBbLIO, peau-
TUS COCTaBJsAET
OCHOBY MHPOBO33pe-
HUS MUWIJIUOHOB, IO9TO-
My BOIIPOC 3aKJI4aeTcd He
B TOM, 4TOOBI NU36aBUTH MUP OT Gora,

a B TOM, MOKET JIU HayKa XOTsA Obl yMe-
PUTH CJIEIYIO BEpy U OTCEYb UpPPAaIHO-
HaJIbHBbIE U BPpeJHbIE aCIEeKThl PEJINTH-
03HOro GyHJaMeHTaJIu3Ma.

JokmH3 6Gojiee KaTeropuyeH B JaH-
HOM Borrpoce. OH CYUTAaET, YTO Uppa-
IIMOHAJBHOCTh HE UMEET HUYEro o0IIe-
ro HU C POMaHTHUYECKOU JII0O60BBIO, HU
C MO33UEN, HU C SMOIUAMU. [1o106HBIE
BeIlli He OPTOrOHAJBHBI PAIlMOHAJb-
HOoCTHU. IHOE 1esto — paHaTHYHAA Bepa
u cyeBepusd. C ero TOUKU 3peHus, 6bLIO0
GBI BBLICOKOMEPHEM CYUTATh, OyATO Ue-
JIOBEYECTBO IO IIPUPOJe CBOEU HeCIIO-
co6HO TOpBaTh C COGCTBEHHBIMU 3a-
Gy K ICHUAMHA.

HayuyHbple TpUHOUNOBI TPeOGyIOT He-
OpeAB3ATOro aHaIN3a JIIOObIX TaHHBIX,
npu oT60pe KOTOPBIX HEIb3s UCXOAUTH
u3 cobCcTBEeHHOro (QyHAaMeHTaJIu3Ma.
JomycTuM, ecim BBl IpHU3HAeTe HpPaB-
CTBEHHBIM WJN 6e3HPaBCTBEHHBIM TO
WU UHOE JIeicTBUE, CChlIasch Ha bub-
JINIO, TO BBl JIOJKHBI HPUHATH U JIPY-
rue noJioxkeHus CBAINEHHOTO ITUCAaHUS,
B YaCTHOCTH JIOIIYCTUMOCTh yGUIiCTBa
COGCTBEHHBIX JIeTel, €CJIu OHU HEemoc-
JIYIIHBI, IIPaBO KEHIUHBI BCTyHaTh
B IIOJIOBYIO CBfI3b CO CBOMM OTIIOM, €CJIH
HY!KHO 3a4aThb pe0eHKa, a JPyrUX MYIK-
YUH B IIpefiesiax I0CATaeMOCTHY HET, U T. JI.

Hayka MoKeT U JIOJ:KHA HAIIPAMYIO
pasBeHUYNBATh GYKBaJbHBIE HCTOJIKO-
BaHUA Hawmbojiee paJUKaIbHBIX YT-
Bep:kgeHul [lucanua. Hanmpumep, BeT-
X03aBETHOMY IIPE€HEOPEKUTEIbHOMY
OTHOIIIEHUIO K KEHIIHE KaK K CyIec-
TBY BTOPOI'O cOpTa NPOTHBOpeYaT Ha-
Y4HBIE JaHHbIE 00 HHTEJJIEKTyaIbHbIX
BO3MOYKHOCTSIX 060X IT0JIOB 11 GHOJIOT U~
YeCKOU poJu KeHIWH. TeM He MeHee,
HOo3HAHWE He CJIeIyeT IIPOTUBOIIOCTAB-
JATH PEJINTUU XOTs ObI IOTOMY, UTO, KaK
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roBopu [anumett, 6or He gaj1 GBI Yeso-
BEKy pasyMa, ecJi ObI OH He ObLI IIpe/I-
Ha3Ha4eH JJIf U3y YeHUA IIPUPOJBIL.
Kak HM napaZiokcaJabHO, MHOTHUE Be-
pyloliue, oTBepraolIiye Hay YHbIN Iy Th
HCCJIEIOBAHUA OKPYIKAIOIIEero MHUpa,
TE€M CaMbIM HEBOJIbHO CYKAIOT U JaKe
JUCKPEIUTUPYIOT caMy uzero 6ora. O6
TOM e, KcTaTu, ropopull Kapa Caran
(Carl Sagan) B cBOuX JEKIIUAX O HAYKe
U peJIUTUU, OTMedas, YTO THUIIOBOE pe-
JINTHUO3HOE YY/I0 CJIUIIKOM GJIU30PYKO,
CJIUIIIKOM OTPaHWYEHHO /IS UJIeH Be3-
JIEeCyIIIeTo ¥ BCeMOryIero 6ora, Iid Ko-
TOPOTO OJIMH-€IMHCTBEHHBI MUP ObLI
6BI CMEXOTBOPHO MaJjl. OrpOMHBIN Mac-
mrTab BceleHHON, OTKPBITBIM HAM Ha-
VKO, HECPaBHEHHO 60JIbIIIE U CI0KHEE.
BoJee Toro, B cBeTe COBPEMEHHBIX T€H-
JICHITUN B TEOPETUYECKON (DU3UKE MOK-
HO IIPEATIOJIOKUTD, YTO UCTUHHBIM Mac-
mrabaM TBopeHUS HE COOTBETCTBYET
¥ eJUHCTBEHHAas BcesleHHasa — BO3MOK-
HO, UX CyIIECTBYET BEJINKOE MHOMKECT-
BO, UTO, OJTHAKO, HE CTOUT CYUTATH ITO/-
TBEPKJAECHUEM HCTHUHHOCTH PEJINUTUU.
B amHOTAammm K COOPHUKY JIEKITUU
Carana JlokuH3 nucaji: «beur nmu Ca-
raH peJUTHo3HbIM? Ero MelieHue
6bL10 Topasno mmupe. OH OTOLIEN] OT
MEJIKOTO HUYTOMKHOI'O CPEJHEBEKOBO-
ro MUpa OOBIYHBIX PEeJIUTHui, oT 6oro-
CJIOBOB, CBAIIEHHUKOB U MYJLI, 6apax-
TAIOIINXCA B CBOEU Y3KOJI060U AyXOB-
Hol HumeTe. OH OCTaBWJI UX, TaK KaK
uMeJ1 ropaszo 6oJbIIe TOro, II0 OTHO-
IIEHUI0 K Y€MY MOKHO OBITH peauru-
03HBIM. Y HUX 6bLIN MU}BI 6POH30BO-
IO B€Ka, CPEJJHEBEKOBBIE IIPeApacCy/-
KU U JETCKOE JKaKYIIee MbIIIICHUE. Y

Ibl, He Oyy Y1 YBEPEHHBIM, 4TO 60T Ha
ero ctopoHe. C 1pyroil CTOpoHBHI, He-
JIb35 OTPULIATH U TOTO, YTO C UMEHEM
6ora Ha ycTax COBEPIIAJI0Ch MHOMKEC-
TBO BBICOKUX JAeaAHUI. BeayciioBHO,
peIuTrno3Hble YyBCTBA JI0JIeY HYKHO
yBaKaTh, HO He 60JIbIlIe ¥ He MeHbIIIe,
qeM JIro6ble Apyrue MeTahu3ndecKue
KOHIENI[NHU. POJb yYEeHBIX-IIOYJIAPU-
3aTOPOB 3aKJIOYAETCA B TOM, UTOOBI
BO3paKaTh, KOrJla y6eKJeHU s 3acTaB-
JIAIOT JIIOJel IPOIIOBEJOBATH JIOMKHBIE
npejcTaBiIeHUA 0 Mupe. Henb3d moT-
BOPCTBOBATb BEPOBAHHUAM, €CJIU OHU
OIIMGOYHBI U ABHO IIPOTHUBOPEYAT M-
NUPUYECKUM CBUJETEIbCTBAM: BO3-
pact 3eMyu — He 6 ThIC. JeT, ColHIIe
He 0CTaHaBJINBAJIOCh HA HEGOCKJIIOHE,
a KEHHEeBUKCKUU YeJ0BEK — He MHJe-
eIl IJIEMEHU yMaTHJja. YUYeHble cTa-
BAT Ilepe]; co60M 3a/1a4y UCKOPEHUTh
He Bepy, a HeBexecTBo. Peaurud cra-
HOBHUTCSA BparoM HayKH TOJbKO TOTAA,
KOrJla OHa BUJAUT YI'PO3y B HCTUHHOM
3HAHUMU.

37ech HampallnBaeTCsad U PasroBOP
0 HPaBCTBEHHOCTH, GYHIAaMEHTOM KO-
TOPOMH JJIA MHOT'UX CTAHOBUTCSH UMEH-
HO Bepa. Tak 4TO e BayKHee: UCTU-
Ha uUau Mopanab? JIOKMH3 BCIOMHU-
HaeT CBOIO JUCKYCCHIO C BETEPAHOM
6putaHckor moauTuku ToHm BeH-
HoM (Tony Benn), koTopbl¥i cuymTa-
eT ce6sa XpucTHaHUHOM. B xoze Gece-
JIbI BBIICHUJIOCH, YTO €r0 COBEPIIEHHO
HE€ UHTEpPECYEeT, MCTHUHHBI JU XPHUC-
THAHCKUe BepoBaHUaA. Ero zaboTur
TOJIBKO OAHO — MOPAJIBHBI JIX OHU.
OH 06BUHAJ HAYKy B TOM, YTO OHA He
JlaeT HPaBCTBEHHBIX OPUEHTHPOB.

[ToTpebHOCTb BEpUTb B GOXKECTBEHHbIN pa3ym
npucyLla MHOIMM JII0ASAM, U pa3pyLLUNTb

NX PENUrno3Hble yoexaeHusa CTosMb Xe
HEMbICIIUMO, KaK IULINTb POMaHTUYECKON
no6BU NN ppaunoHasnbHbIX MOPbIBOB OyLUN

Hero ObLTa BeenenHnas. Tak BpeaHa JIn
penurus no ceoeii cytu? BeccnopHo,
IIEPKOBb OTBETCTBEHHA 32 MHOYKECTBO
3BEepCTB. B 4aCTHOCTH, HUKTO YMBIIII-
JIEHHO He HanpaBUJ ObI cCaMOJIETHI Ha
HbIO-HOpPKCKUEe He6GoCKpe6bI-6am3He-

U xorja y4eHbIH 3aMeTHJI, YTO MOPAJIH-
3aTOPCTBO — HE JIEJI0 HAYKH, TOT TOTOB
GBI CIPOCUTD, B UEM K€ TOI/IA €€ II0JIb3a.
TaKoB KJACCUYECKUN IpUMEP CHHIPO-
Ma, KOTOpbIH ¢puaocod [sHMaa [[eHHeT
(Daniel Dennett) Ha3Bas «Bepoii B BEpy».

no3nunn BEPYIOLLINX

B xope onpoca HauuoHanbHOM ac-
coumnauum npenogaBatesien ectecT-
BeHHbIX Hayk CLUA B 2005 r. 30%
pPEeCnoHAEHTOB 3asfABUMN, YTO pPeNn-
rMO3Hble OeATenu TpebyrT OT HUX
WUCKMIOYUTb W3 MNpOrpamMmmMmbl TEMY
3BOJIOUMOHHOr0 pa3sutus. 31% cka-
3anu, 4To UM NpegnararT BKIKYUTb
B NjaH YPOKOB HEHay4Hble KOHLen-
UMM anbTepHaTUBHOW 3BOMOLMN.

MpoBeneHHbIn B CLLUA onpoc komna-
Huun Baylor Religion Survey 2006 r.,
oxBatTmBwnnm 1721 yenoseka, MNo-
Kasasn, 4To 69% OMNpPOLUEHHbIX CYU-
TalT, YTO crefyeT paspelunTb MO-
NNTBbI B WKoNax. 25% ponyckator,
410 HJ1O MOryT 6bITb KOCMUYECKU-
MW KOpabnaMu u3 Apyrux MuMpoB.
88% oTBepralwT MbICib, 4TO 60r
nogpepXxuBaeT Kakyw-nn6o nonu-
TUYeCcKylo napTut. 69% He BepqT,
410 60r nopgaepxusaet CLUA B Mu-
pPOBbIX Aenax.

B onpoce xypHana Newsweek B 2007 T.
ydacTtsoBano 1004 B3pocrbix ame-
pukaHua. 48% W3 HUX BEpPAT, 4TO
60r cosfan 4YenoBeka B COBPEMEH-
HOM Bupe He paHee 4em 10 TbIC. neT
Hasad. 30% yb6exaeHbl, YTO 4eno-
BEK BO3HUK B pe3ynbraTe 3BOJIO-
LuMn, KoTopon pykosogun 6or. 48%
cyuTalT, 4YTO Teopus 3IBONOLUK
B AOCTATOYHOW CTEMNEHU NOATBEPXK-
paetcs haktamu, Ho 39% nonara-
0T, 4TO ee [Jokas3aTenbCcTBa Hepo-
CTaTO4YHO y6eauTesnbHbI.

MHorue JIoAHU CYUTAIOT, YTO BOIIPOC
06 UCTUHHOCTHU PEJIUTHO3HBIX yOex-
JICHUH MeHee BaiKeH, 4YeM UX CII0cOo0-
HOCTb aBaTh HAJEKAY U YKa3bIBATh
1eJb KUu3HU. Ho Bompoc o MopaIbHOH
LIEHHOCTH BEPHI CJIeyeT TaK UIU UHa-
Je OTAEeJUTh B CO3HAHUMU JIIOJEH OT
BOIIpPOCA O €€ IIPaBAUBOCTU. B

Beceda Jloperca Kpocca ¢ Puuapdom
JokuH30om npodonceHa 8 pacuiupeH-
Holl Bepcuu daHHO20 mMamepuand, 20e
paccmampusaemcst maidice 8onpoc,
cModHcem U Hayka Ko20a-HuUbyosb npo-
sepums «eunomesy o 6oze», docmynHotl
Ha catime www.SciAm.com/ontheweb

B Mupe Hayku [10] okmabps 2007






APXEONOIHA

Hekorga
npuyYepHOMOpCKas
CTenb AbiMUIach

noj KonbiTamm
NONOBELKMX JNoLLaaewn,
a Tenepb NnLb
«KaMeHHble 6abbl»
HarnoMuHarT 06 3TOM
nereHgapHoOM Hapoge,
onpenenueLLEM
cynbbbl BCceu
EBpa3un n KaHyBsLLeM
B HEObITUE.

O nonoBLAX N3BECTHO
HEMHOro, cegow
KOBbIJTb XPaHUT UX
NPOLUSIOE, U KTO
3HaeT, NO3BONUT NN
HaM Kanpu3Hasa Knuvo
NPUOTKPbLITb NOKPOB
TaHbl HAQ HUM

Y10 Mbl O HUX 3Haem?

[TosoBIBI (KUMTYaKHW, KyMaHBI) OT-
HOCATCA K TIOPKCKOM I'pyIllle HapoJ-
HocTel. B IX—X BB. OHU KUJIHU B CTe-
nax Cesepo-Bocrouynoro Hasaxcra-
Ha U BOKPYT o3epa MpTeini, B Hayase
XIB. nossBuuCh B [loBomxkbe, aB 1055 .
II0JIOBEIIKafA Op/ia MoA0IIjIa K Ior0-BOC-
TOYHBIM rpaHuiiam Pycu. C Tex mop
OrpoMHasl TEPPUTOPUA OT 3alaJHBIX
orporoB Taub-Illana no JlyHasa cra-
aa HasblBaThed [lemT-u-Kunuak nim
ITosoBenkasa 3emJs, IO KOTOPOU aU-
KMe BCAJHUKHU KOYeBaJIU BILJIOTH JI0
XV B. Uto octaBUJIO mocie cebs 3To
mjIeMs KpoMe yAUBUTEJIbHON KaMeH-
HOU CKyabNTypbI? [lokaiyii, B OCHOB-
HOM KOCBEHHBIE CBH/IETEIbCTBA CBOE-
ro 6eiTuA. Tak, HA TEPPUTOPHUHU CO-
BpeMeHHOro XapbKoBa COXPaHUJINCH
PYYHBI JpEBHEr0 IIPUTPAHUYHOI'O TO-
pona JloHna, kyza 6eaJlr U3 I0JI0Bell-
KOro IIJIeHa KHA3b Mropb, 0 yeM mopa-
po6HO moBecTByeT «CJI0BO O HOJKY
Uropese». Kak oTMe4yaeT M3BECTHBIN
HUCCciIeIoBaTe b JPEBHEPYCCKOM JIUTe-
patypbl M.®. 'eTbMaHel], CyIIECTBYIOT
U IpyTHE NCTOPUKO-apPXEOJ0TUIECKIe
0GBEKTHI, CBA3AHHBIE C ITOJIOBEIIKON
ncropuei. Crout, Harrpumep, B Xapb-
KOBCKOM 006JIaCTH TOPOJ CO CIAAKUM
HasBaHUeM l30M, Ha MecTe KOTOPOTO
B IPEBHOCTH COOMPAJIMCh PYCCKHUE JpPY-
JKWHBI JJI I0X0/1a B ITyOb ITOJIOBEI[KON
crenu. 3aech ke Ha pexe CajbHUIE
(ceromnas ona Ha3bIBaeTcsa Cyxoi Usio-
merr) B 1111 r. cocTosIack 3HaAMeHUTAS
6utBa Bragumupa MoHOMaxa ¢ 11oj10B-
namu. [TopasuTesbHON KpacoThl Topa
KpemsaHer ciyxuia rpaHUuIied MexIy
3emiieid Pycckoit u [lemrt-u-Kumuak.
1 rkak He BCIIOMHUTBb, BCMaTpuBasaAChb
B 1aJIb C €€ BEPIINHBI, CTOH-pedpeH U3
«CnoBar: «O Pyckasa 3emiie! yixe 3a 1ie-
JIOMAHEMb ecu!l»

Ho, moxkanyh, cambIMu HHpoOpMa-
THUBHBIMHU UCTOYHUKAMMU O JKU3HU I0-
JIOBIIEB OCTAIOTCA UX IIOCMEPTHHIE I1a-
MATHHUKU — KypraHbl. ApXeoJIoTU He
OJHO JecATuIeTHe OECIIOKOAT yCOII-
IIUX CTEITHAKOB B HAJEHKIE IIOJIYyIYUTh
OT HUX OTBETBHI Ha CBOHU BOIIPOCHI.
Ho HekoToOpble HAXOJAKH, K COKaJIe-
HUIO, ToJlaMU MOBLIATCA B 3alacHU-
KaX My3€eB M Hay4YHBIX HHCTHUTY-
TOB, IIPEIKJE YeM NPUJET UX Yepes.
Tak, ogHaMXKAbl BO BPeMs IJIAHOBBIX

WHBEHTApPU3aIlUOHHBIX paboT B QOH-
nax Myasesa apXxeoJoruu M 3THOTpa-
¢uwu Cioboackoit Yepauusl XHY um.
B.H. Kapasuna (MA9CY) 6b11u u3-
BJIeUEeHBI Ha CBeT OOKHUU 3a0bIThIE
OpPEeXHUMH MCCJIEJOBATEIAMU XO-
polIo coXxpaHUBIIHECA (PparMeHThbI
IIeJIKOBOM Ilapuyu, oOHapy:KeHHBIE
6osee 30 jieT Has3aJ B OJJHOM U3 II0JIO-
BEI[KUX ITorpeGeHN .

NMonoBeukne NAACKU
TPpaKTopUucTa

B Hauasne 1970-x rr. B Biin3HIOKOB-
CKOM palioHe XapbKOBCKOUW obsacTu
apX€eoJIOTHU UCCIIEI0BAIN OTHOCAIINICA
K nosjoBernikoMy repuony (XII B.) Kyp-
raH C JXKHU3HEYTBEpKJAIOIINM Ha3Ba-
HueMm «Becenaa moruinar. Bo3Mox-
HO, CTOJIb HEOOBIYHOE JIJII 3aXOpOHe-
HHUA Ha3BaHHE JaJu el BeceJb4aKUu
W3 Ka3aIlKO! BOJBbHUIIBI, YTO JEHCTBO-
BaJla Ha IpocTopax ora YKpawuHBI.
HecmoTpsa Ha Takoe uMmsd, cyabba Mo-
THWJIBHUKA OKa3aJiach HeBeceso. Ero
HaIIIA CJIy4YalHO: U3BECTHBIA apxeo-
nor npogeccop B.A. [IIpamko 3anucan
B IIOJIEBOM JHeBHUKe 3a 1972 r., Kak
TpaKTOpPUCT u3 ceya bepecToBoe
BIM3HIOKOBCKOTO palioHa, NpPOKJa-
AbIBad TPAHIIEH, Pa3Py N XOJIM BbI-
CcOTOH 4 M, OKa3aBIIINHCH IOJOBEIIKIM
Kypranom. B.A. IlIpaMKo, Ipou3BO-
JUBIIHN B T€ TOJbl aPXEOJOTUYECKYIO
pa3BeJKy B 06JIaCTH, U BOE €T0 KOJIJIET
B.K. MuxeeB u A.K. [lertapp HeMen-
JIEHHO BBbl€XaJId Ha MECTO, HO UM y/a-
JIOCh CHACTHU JINIIb HECKOJbKO apTe-
¢aKTOB U3 IBYX 60raThIX IIOorpedeHu.

HccnepoBaTteau IJaHUPOBAIU
HavaTh PAaCKOIIKM KypraHa (Bep-
Hee TOro, 4YTO OT HEro ocCTaJIoCh)
B 1973 r, ofHakKo pUHAHCUPOBAHUE
6BLJIO CKYAHBIM, KPOME TOr'O, B CHUJY
HEIOHATHBIX NPUYUH OGHApYyKEHUE
«Becenoll MOTHUJIBD» He ObIIO 3adUK-
cupoBaHO B oTueTax. Tak m ocra-
JIUCh HaXOJKU OeCIpU30pPHBIMH,
a Kyprat HeuccJieJoBaHHbIM. OH ObLI
YacTUYHO Pa30peH MECTHBIMU KU-
TeJIAMHU, IIO3TOMY apxeoyjoraM Tak
U He yJajJoch OOHAPYXKUTH IIpeaMe-
TOB IIorpe6ajJbHOrO pUTyaja U3 nep-
BOTO 3aXOpoHeHHudA. K cyacThio, BTO-
poe COXpaHUJI0Ch HETPOHYTBIM, 4TO
U II03BOJHJIO cJAejlaTh TOYHYIO Ja-
TUPOBKY. Biaromgapsa apxeosoraM p
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Bug, oTKpbIBaOLWMIACS C ropbl
KpemsHeu B N3tome, noaTeepxgaet
ero cTpaTern4yeckoe 3Ha4eHue Kak
norpaHNYHoOn BbICOTbI MeXay Pycbio
n NonoBeLKow 3emnen

yZaJIoch CHAacTH OT paarpabliieHud,
9JIeMEeHThl KOHCKOU ymnpsku (cTpe-
MeHa), fieTaJlu KeJIe3HOW KOJbUYYTH,
KepaMUKy 1 pparMeHThl TKaHe!, 4To
naeT mH@opmanuio o6 UCTOPUU KOC-
TIOMa 3TOr'0 Hapoja.

MNMonoseukne MOAHUKM

K coxaeHUI0, CBEIEHUA O TOM, KaK
OZleBAJINCH IOJIOBIBI, KpaliHe CKY[I-
HBI: HCCJIeIOBATENAM IIPUXOAUTCH
JIOBOJIBCTBOBAThCS HKOHOTrpaduye-
CKUMH HUCTOYHHUKAMH, TAKUMU KaK
«KaMeHHble 6abbl» — caKpajabHad
IoJoBelKasd CKyJAbNTypa. IloaauH-
HBIX K€ HapfAJ0B II0JOBELKON 3I0XU
COXpaHUJIUCh OYKBAJIbHO €JUHUIIBL.
Hanpumep, B 1981 r B YUHTyJIbCKOM
KypraHe (c. 3aMo:kHOe 3aIllOpOK-
CKOl o6nacTH) ObBLIIO OOHAPYMKEHO
oie THUE II0JIOBEIIKOI'0 XaHa, BO3MOK-

[TooIMHHBIX HAPALOB NOSIOBELKON 3MOXN
COXPaHUNNCb CYUTAHHbIE egUHNLbI

HO, U3BECTHOro BiaacTurenda Turaka
— poacTBeHHUKa xaHa KoTaHa u cBa-
Ta Januuina Fanunkoro.

CpaBHUBadA KOCTIOM YUHTYJIbCKO-
ro XxaHa C M300paKeHUAMHU «KaMeH-
HBIX 6a0», MOKHO YBHUAETH OIpeje-
JIeHHbl€ 3aKOHOMEPHOCTHU pa3Mellle-
HUA JEKOPATUBHBIX alIlIMKAaIUU
KaK Ha MYJKCKHX, TaK U Ha JKEHCKUX
¢durypax. YKpalleHHue OJe bl 30JI0-
TOM OBLIIO CBOEOOPAa3HOM MOJIOH TEX JIET
U CBUJIETEJbCTBOBAJIO O JOCTaTKe.
HccunenoBaB Hapaja xaHa Turaka,
pecrtaBpaTop TkaHenr A.K. Eaku-
Ha IpUIJIa K BBIBOAY, YTO IIEJKO-
Basg TKaHb M3rOTOBJIEHA II0 KUTaH-
CKOU TE€XHOJIOTHH, a 30JI0THbIE HUTU
6bIIM BU3AHTUNCKOTO IPOU3BOJACTBA,
T.K. BBIIIOJTHEHBI 10 TECHOU CIIMpaJIU
U MMET S-KpydeHUe. Benukomen-
HBbI€ y30PHI C PACTUTEJIbHO-3KJIEKTHU-
YEeCKUMU MOTHUBaMU, XapaKTEePHBIMU
I TOTO BPEMEHH, CKOpee BCEero
TaKJKe BBIIIOJHAINCh BU3aHTHUHCKU-
MU BBIIIMBAJBIIUIAMU. 30JOTHOE

12
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IIUTHE II0 TEM BPEMEHAaM CUYHTAJI0Ch
BecbMa 60raThIM YKpaIleHUEM O/ -
bl, IPUYEM HE TOJBKO y IIOJOBIIEB.
Bor kak onumceiBaeT MmarbeBcKasd
JE€TOIIUCh CHapAMXKEHHE PYCCKOTO
KHA3A JlaHumIa, OTHpPaBUBIIErocs
B 1252 r. Ha TOMOIIb KOPOJIIO BEHTEeP-
ckomy bBese: «..mn Januna npubbla
K HEMY, CHApAJAUB BCEX JIOJICH CBOUX.
HeMIIbI MeXIYy T€M YAUBIIAINCH OPY-
JKHUI0 TaTapCKOMY: IIOTOMY YTO KOHU
6GBLIIM B IMYMHAX U B [IOIIOHAX KOM¥HBIX,
a JIIoAU — BJIaTaX, ¥ BeJINKOe GbLIO CU-
SIHYE TI0JIKOB €0 OT OPYKHH, YTO CBEP-
kaJso. Cam ke JlTaHUUI eXajl 060K KOpo-
J1, 10 OOBIKHOBEHHUIO PYCCKOMY, & KOHb
0/t HUM OB 9y/1y IOTI06€H U CeJIJIO 1o-
30JI0YEHO, ¥ CTPEJIbI U cabisa 30JI0TOM
YKpaIlleHbl U PYyTUMH YKPAIIeHUAMH,
YTO am CTPAHHO, a KYyIIaH U3 3J1aTOT-
KaHOro €/1Bafy I'PeYeCKOro ¥ IIMPOKUM
30JI0THIM KPY¥K€BOM OOIIINUTHIHN, U CaIo-
T 3eJIEHbIe KO3b!, OOIIINTHIE 30JI0TOM»
(nep. JL.E. MaxHosua).

Traub u3 «Beceaoll MOTUIIBD CKOpEe
BCETO IpeAcTaBsgeT coboil pparMeH-
TBI OCHOBHOTO IIOJIOTHA MYKCKOH py-
6GaIKy, yKpallleHHON JeKOPaTUBHBIMHU
JIEHTaMHU B TEXHUKE 30JJOTHOT'O IITUThSA
«B IpUKpeI». TpyAHO NPEAIIOIIOKUTD,
KTO UMEHHO ObLJI IIOXOPOHEH B Kypra-
He, OJJHAaKO MOKHO C YBE€PEHHOCTBIO
CKasaTh, 4TO IIOKOWHBINA 06J1agall 10-
CTAaTOYHO BBICOKHUM COIlMaJIbHBIM CTa-
TyCOM, ObIJI BOMHOM M COCTOATEIBHBIM
YeJIOBEKOM, O Y€M I'OBOPHUT HE TOJIBKO
JIoporoi HapAJ, HO U HAJU4HUe B IIorpe-
6eHUU KOHCKOM cOpyH, KOJIbYyTH, cab-
Ju (0T Hee COXPAHMJIOCH HaBepllue).
Bo3Mo0:KHO, cBeJieHUI ObLIO Gbl 60JIb-
e, He 6y/ib KypraH B CBO€ BpeMsd pas-
rpabiieH ceagHaMu. C TeM GOJBIINM
TIIaHUEM yYeHble ITPUHAINCH 3a 00-
paboTKy peakoro apredakTa.

OuncTtkamu KOHCepBaLuua TKaHu
KoHcepBanus apxeoJIOTHYEeCKOU op-
TaHUKU (TEKCTUJIA, AepeBa, KOXKU) —
OJlHA U3 caMbIX BasKHBIX 3ajad MU-
PoOBOH pecTaBpallMOHHOU NPAKTUKU.
Oco6oe BHUMaHUE y/e/1deTCId UMEHHO
TKAQHU — MaTepually, jarmlleMy 6ec-
LIeHHYI0 HHAOPMAIHMI0 O HIPOILIBIX
anoxax. XpylnKocTb apTe@aKTOB BbI-
HYyKJaeT CIeLUAJNCTOB HUCKaTh BCe
HOBBIE METOJAUKU UX XPAaHEHUA U pa-
60TBI C HUMU.

LllenkoBas TkaHb py6axu mon mMukpockornom (Mukpockon MBC-10, uudpoBas kamepa
Moticam-1000, 8-kpaTHOe yBeNNYEHNE)

TkaHb pyballkm npeactaBnser cob60M MONOTHO CapXeBOro, a TakXe
KOMOWUHMPOBAHHOIO MEPEnIETEHNA HUTEN OCHOBbLI U yTKa CAaTUHOBOIO
WNK aTnacHoro (onpegenuTb HanpaBfiEHNE HUTEN OCHOBbI UMIN YTKa He
npencTaBnsaeTcss BO3MOXHbIM M3-3a OTCYTCTBUS KPOMOK) M MPOCTOrO.
Kak nokasbiBaloT MccnegoBaHus, TKaHb COCTOsNA U3 ABYX FPYNn HATEN:
TONCTbIX U 605ee TOHKUX. HUTN OCHOBLI 1 yTKa hakTUYECKN OJHOPOA-
Hbl. HUTW 30M10THOrO LUNTbSA COCTOAT U3 LUESIKOBOM OCHOBbI U HABUTOW
Ha Hee honbrn (NpsgeHoe 30510T70). HUTb nMmeeT S-Kpy4YeHue C yrnom
46,3—42,7°. HUTN-npuKpenb! 30J/10THOMO LUMUTbS HE UMEIOT KPyYeHus

Jl1a moJoBelKOM mapuyu paspa-
6oTalyd OPUTMHAJIBHYIO METOJUKY
OYHCTKH. IlepBOHAYAJIBHO OHA OBLIA
IIpoBepeHa Ha IpeAMeT CTaHJAapT-
HBIX 3arpfA3HEHUN, COIPOBOMKAAIO-
IUX JI00YI0 apXeoJIOTUYECKYIO Op-
raHUKY. /I 9TOro He6GOJIbIINE U He
peCcTaBIAAOINE IEHHOCTH o6Gpas-
IIbI TKAHEH U KOXKU C PA3HBIX 00'bEK-
TOB OYUINAJNHUCH II0 OIpeJeeHHON
cucTeMe, U TOJBKO MOCJIe MOy YeHU
IIOJIOKUTEJNbHBIX Pe3yJbTaTOB pac-
TBOP U3 HATYpaJbHBIX COCTABJAIO-

OB ABTOPE

IMUX (HallpuMep, Ha OCHOBE KOKOCOBO-
ro MacJja), He TOKCU4YHBIN, o61azalo-
mui 6aKTepUINAHBIMYU CBOMCTBAMU,
ObIJI UCHOJIb30BAH JJIs TEKCTHUIA U3
«Becenoil MOTUIBD.

Ilo aBTOPCKOH TEXHOJIOI'UH ObLI II0-
Jlo6paH ONITUMAJIbHBIHA COCTAB PacTBO-
pa (mpemapat L.O.C, Boja, 3THUIOBBIA
cnupT). B Hero moMecTUIH CLEMEH-
TUPOBAHHBIA B pe3yJbTAaTe [JOJIIOr0
HaXOMKJAEHUA B I'PYHTE€ KOMOK 3€MJIU
U TKAaHU Ha IOJJIOKKE U3 pecTaB-
panuoHHOro rasa (cmenuaiabHas P

TatbsiHa HukonaesHa Kpyna — Hay4HbIi cOoTpyaHuk My3ea apxeofnormm n 3THOr-
pacdun Cnoboackorn YKkpanHbl XapbKOBCKOrO HauMOHANbHOMO yHMBEPCUTETA MMEHM

B.H. KapasuHa.
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OCOBEHHOCTW 30JIOTHOIO WWNTbA

LLinTbe «B Nnpukpen» 1 ero geKkop chopMmMpoBaH 3a CHET Y30PHOWM YKNagku HATEN NPSAEHOro 30/10Ta U chukcaumm ero
HUTAMW npuKpensbl. LLUnTbe BINOMHEHO TLAaTENBbHO N aKKypaTHO. Tun gekopa — reoMeTpUHeCcKn-aKNeKTUHEeCKnn. Yue-
HbIM yOanocb MNOAIHOCTbIO BOCCO3AaTh hparMeHT LWNTbS, NPEeACcTaBAAOLWNA COOON BOCTOUYHbIN OpHAMEHT. Ha TKaHu
BUOHbI 3N1IEMEHTbI AeKopa: poM6bl, KBagpaTbl, §-06pasdHble CUMBOJbI, pacTUTENbHbIE Y30pbl. OanH U3 Hanbosee xapak-
TEPHbIX 3NIEMEHTOB BbILUMBKN — «3MeliKa», KoTopas co3haeT OCHOBHbIE pa3fennTenbHble NTMHUW, pa3byBaloLLne WNTbe
Ha poM6bl, 1 cHOpPMUPOBAHA OQHOBPEMEHHBIM LUNTHEM OBYMS 30JI0THBIMU HATAMU 1M OQHOM HAUTKOWM Npukpensl. LUnpuHa
HUTU-OYy6NneTbl — 8,675 MKM, LUMPUHA «3MENKN» — 86,8625 MKM. [Jpyron BaXKHbIA 3IEMEHT — «KBagpar, 3aCTNlaHHbIN
POBHULEN»: €r0 BHYTPEHHEE NOJ1e 3aTKaHO LLENKOBbIMU HUTAMU, HE UMEIOLMMUN KPYyHEeHUs, 6NIM3KMMUM NO XapaKTepuc-
TMKaM K HATSM Npukpensl. KBagpat uMeeT HenpaBusbHYo hopmy (0gmH 13 yrnos — 104,6°), paamepbl N0 BHYTPEHHEMY
MOJIO0 COCTaBNAT OKONO 86,2625 x 58,025 MKM.

BHYTpeHHMI 4eTbIpeEXYrofibHUK §-06pa3HOro cumBeosna chopMUPOBaH OOHOBPEMEHHBLIM LLUNTLEM ABYMS 30J1I0THLIMU
HUTSMMW 1 OOHOW HUTKOM NpuKpensl. LUvpuHa koHTypa — 53,7875 MkM. Paamepbl — 31,75 x 64,9MkM. OMH U3 YI110B YeTbI-

pexyronbHuka — 108,5°.

3onoTtHas HUTb ¢ napyu Xl B. o 3NeKTPOHHBIM MUKPOCKOMOM
(15-kpaTHoe yBenunyeHve)

LLlenkoBas napya nof Mukpockonom (Mvkpockon MBC-10,
uncpposas kamepa Moticam-1000, 8-kpaTHOe yBenn4eHune)
CO crieflamm KpacHoro kpacuTens

®parmMeHT nap4u
nocse O4UCTKY L R - g'
1 nnacTuukaymm [t s reapiaca, v, f

B Zo oo o d
Etiyne G eeems oo

Zf OFijuts ATHwgaq E“Mll-w‘qﬂ’-
i T B R e 2
Cogpuntroteed KO culiminitn.,
=feSoretiar (5 [-Ff Do o,
CopTlgua & Moo scsCeicsn ar.
Ohﬂ.ﬂnﬁ: Cacm ey ot FA A BTV s st i
& \'?1»‘-‘ 150 Tara e A e JTr-u:a e ]
W Cancade tesn AACers g ‘_/f.-.,—,.,_a
B 62) i rnse o e ot
TBlenod g © Mtu.rn--ubuu
2 L }{‘ AARLD iyt s Brepay
(Caget o LK Mtumerft o
£ Derragen, Fdnocil Coye-
T A g w mmm}a,
Y J' Aoteic cmnBoon |

PeKkoHCTpyKUMSA oaeXAbl U3 YNHTYNIbCKOro CtpaHnuua «[onesoro gHeBHMKa» apxeosnora,
®parmMeHT pannopTa BbILUMBKM 30/10THLIMU norpe6eHuns ¢ pacrnosioxxeHnem coxpaHmsLumxcs  npodeccopa XHY nm. B.H. Kapasura B.A. LLipam-
HUTAMM yacTtel (no A.K. EnkunHow) KO (Nn4YHbI apxme npod. B.A. LLipamko)

14 B mupe nayku [10] okmabps 2007



APXEONOIHA

Ayo6iupyromasa TKaHb U3 MIeJKa, KO-
TOPYIO HCIOJb3yIOT B NOJO0OHBIX
ciayuaax). [lapua 6bl1a momernieHa
B OYMIIAIOIILY IO dKUJKOCTh Ha 12 yacos,
3aTEM IIPpOMBITaA }IHCTHJIJIPIPOBaHHOﬁ
BOJIOM U IIOTpy:K€Ha B HOBBIM pac-

TeJIbHBIE Pe3yIbTaThl: PACTBOP OKAa3aJl
rybuTenpHOe AelicTBHUE HA BpPeJOHOC-
HBIU rpr6oK. TOJIBKO IT0CsIe 9TOro ObLIN
obpaboTaHbl BCe OCTaJbHBbIE TKAHU.
C Tex Iop AeCTPYKTUBHBIE IIPOIECCHI
B TKAHU He HAOJII0JaIuCh.

KoHcepBaLusa apxeonormnyeckom opraHnkm —
TEKCTUNSA, OepeBa, KOXN — OHa U3 BaXHbIX
3a/1a4 MMPOBOW pecTaBpPaLMOHHON NPaKTUKK

TBOP, IOCJIE Yero CIeIUaJIuCThl IPU-
CTYyHOHUJIN K MEXaHUYECKOU OYUCTKE,
pacupAMJIEHUIO TEKCTUJIA U €CTeCT-
BEHHOM CyIIIKe Ha BO3/IyXe.
OG'BEKTOM 3JKCIIEPTU3BI CTAIHU CEMb
¢dparMeHTOB BBIIIUTON MIEJIKOBOM Ma-
TEPHUU YEeThIPEX BUJOB C PA3JINYHBIMU
THUIIAMH IepPeIIeTeHUs, IeKopa U CIIO-
co6a ob6paborru. Ilocne BBICBIXaHUA
Py KOMHATHOHN TeMIlepaType o/ BO3-
JeiCTBHEM KOKOCOBOTO MacJia M aMU-
HOKHCJIOT CBETJIO-KOPUYHEBBIN IIIEJIK
npuo6per 6JIECK, IJIACTUYHOCTD, B OT-
JIeJIbHBIX MECTaX ITPOABUJINICH OCTAaTKHA
KPaCHOI'0 KpacHuTeJd (€ro IPOUCXOK-
JIeHue M3yd4aeTcs), CTalu 3aMeTHBI
30JIOTHBIE HUTH CO CJIeJaMU JeCTPYK-
WY, HaJIU41e KOTOPOH IOATBEPIK AT
o6uaue NpoAyKTOB KOPPO3UU MEIH.
OpHOM M3 BaskHEHUINUX 3ajad IpU
paboTe ¢ apXeoJOruYecKod opraHU-
KOM cumTaeTcsa crabuiamdanusa rpub-
KOB (B MMEIOLIUXCA METOJUKaX IpHU-
MEHAITCA TUMOJI, HUIIAruH U IIPOY.),
MO03TOMY HCIIOJIb30BaHHBIN IIpenapar
uMeeT OGaKTepUIUIHBIe CBOMCTBA.
YToO6Bbl OIEHUTH pe3yJbTaT, MUKPO-
¢JI0py TKAHU HCCJIeJOBAJIN A0 U IIOCJIe
OYHMCTKH, JJIA YeTo ObLIM NPOBEJEHBI
CMBIBBI C HOBEPXHOCTH TEKCTUIA. [
KOHTPOJII €CTECTBEHHOTO MUKPOOHO-
Jornyeckoro oHa paboyero romerrie-
HUA ObLJI ClIeJIaH YUCTHIH OTKPBITHIN
(ecTecTBEHHBIIN) KOHTPOJbHBIN IIOCEB.
Kak norkaszanu HaGIOAeHUA, Npemna-
paT [Jig OYUCTKH CYMIIEeCTBEHHO IIO-
aBJIfAET POCT U KU3HECIIOCOOHOCTH
MUKpPOQIOpEI B TKAHU. [Tocsie npoBe-
JIEHUS KOHTPOJIbHOTO 3KCIIEPUMEH-
Ta Ha KOJOHUU MUKPOOPraHU3MOB,
BBIPDAIIEHHBIX Ha JOKOHCEPBAIlMOH-
HOM (HE OYHIIEHHOM OT 3arpsA3HEeHUN)
cMBIBe oOpa3ala TeKCTUIA n3 «Becesnoi
MOTUJIBD, OBLIN IIOJyYE€HBI IIOJIOKU-

CnenyromuM STalloM MCCIea0Ba-
HUU cTajla CepUsd ONTUKO-(PU3NIECKUX
OInBITOB. PabGoThl HpomoKaAITCAH,
OCHOBHBIE BBIBO/bI €111€ BIIEPE/U.

Haxonku u3 «BeceJioit MOTUJIBD YiKe
M03BOJIUJIM UCTOPUKAM 3arjlaHyTh He

TOJIBKO B I‘JIy6I: KypraHa, HO 1 B CyThb

AOOMOJIHUTENbHASA JIMTEPATYPA

oJ0BEIKOoTro ObITa. Memay TeM, Ha
XapbKOBIIUHE €IIle HEMAJIO JIETOIINC-
HBIX 00'BEKTOB, KOTOpBIE JO CUX IIOpP
XPpaHAT CBOU TAWHBI U CYJIAT UHTEpecC-
HbIE€ OTKPBbITUSA. B

Asmop sblpaxcaem ocobyro npu-
3HamenbHOCMb Npogeccopy, 00KMo-
py ucmopuueckux Hayk B.A. IlIpamio
3a B803MOMCHOCMbL pabombl € JAUHHBIM
apxusom uccnedosamens, a Makdice
cgoemy  Koaneze-uccredosamento,
KaHoudamy pusudeckux Hayk, cmap-
uemy HayuHoMy compyoHUKYy Kageo-
pbl pu3uueckux mexHono2uil usu-
Ko-mexHuueckoao gpaxynsmema XHY
um. B.H. Kapasuna A.Il. Kppuumamo
3a nomoub 8 nposedeHUU INeKMm-
POHHOUL MuKpockonuu U XUMUKO-
mexHoJlo2uueckoe onpedeyieHue nNpouc-
XO00tc0eHUSsL MeKCMuUIsL.

m ActaxoBa E.B. Mukpo6unonorundeckas
3KCMNepTMn3a apxeosniormM4eckoro TeKCTuns
XIl B. 3 packonok «Becenon morunbl»
(dboHabl My3es apxeonorum u aTHorpa-
tum Cnobopackort YkpanHel XHY um. B.H.
KapasuHa) // Tean gonosigen V MixHa-
pOAHOI HAyKOBO-MPaKTU4HOT KOHdepeHLiT
«[Mpobnemun 36epexeHHs, KoHcepBsalii,
pecTaBpauii Ta ekcneptuan My3erHUx
nam'atTok». Knie, 2005.

m [laBmpaH O.U. Tkanu Ctapoii Nlagoru /
Apx. C6. loc. Opmutaxa, 1981, Bbin. 22.
m [eTbMaHey M.®. TanHa pekn Kasanbl.
XapbkoB, 2003.

m Kpyna T.H. MeToauka KoHcepBauuu
apxeonormn4yeckoro tekctunga Xl B. 13
packonok «Becenon morunbl» (POHAbI
Myses apxeonoruu un atHorpacum Cno-
6oackon YkpauHel XHY um. B.H. Kapa-
3unHa) ¢ npumeHeHunem npenapata L.O.C.
npounssoacTtea cdupmel AMWAY // Tesn
ponogigen V MixHapooHoi HaykoBO-
npakTu4yHOi koHdepeHuii «[pobnemn
36epexeHHs, KoHcepBauii, pecTaBpadii
Ta eKCcnepTu3nm My3enHUX nam'aToK».
Kwuis, 2005.

m Kpyna T.H. Hay4yHo-uccneposartenb-
ckas 3KcneptM3a apxeosiormyeckoro
TekcTuna Xll B. n3 packonok «Becenon
Morunbl» (dpoHabl Mysesd apxeonoruu
n atHorpadum Cnoboackon YKpauHbl
XHY um. B.H. KapaauHa) / Tean gonosi-
gen V MixHapogHoi HayKOBO-MPakKTUYHOI
KOHpepeHuii «[pobrnemun 36epexeHHs,

KOHCepBauji, pectaBpadii Ta ekcnepTusm
My3erHnx nam'atok». Kuis, 2005.

= JlaweHko M.M. lMowyKn HewwKignuemnx
ansa dapboBoro wapy Ta 340poB'a Ma-
TepianiB, sKi BUKOPUCTOBYIOTBCA Y pec-
TaBpauii CTaHKOBOro, TEMMNEPHOro Ta
oninHoro >xwusonucy. ZOOM, sk HoBWN
PO34YMHHWK y pecTaBpadlii / Teau gonos.i-
aewn Il MixxHapoHoi HayKOBO-NpaKTUYHOI
KOHpepeHLUii «[Mpobnemun 36epexeHHs,
KOHcepBau,ii, pectaspalii Ta ekcneptTnaun
My3enHUX nam'atok». Kuis, 1999.

m  OTtpowleHko B.B., Paccamakin 0.4.
[MonoseubKU KOMMAEKC YUHTyNbCbKOro
Kyprany // Apxeonoris, 1986, Bun. 53.

m OTtpouleHko B.B., PaccamackiH t0.4. MNo-
NIoOBeLbKU XaH 3 YNHrynbCbKOro KypraHy
// Bonoto cteny. Apxeonoris Ykpainu / Mig
pen. MN.MN. Tono4yka. Knis — LLInessir, 1991.

m Ckuppa B.B., 3ariues B.11., MapamoHoB
A.®. 3 rny6uHbl BeKoB: K uctopun ropo-
na XapbkoBa. Xapbkos: Penpgep, 2003.

= lllpamko B.A., Ckupga B.B. PoxpgeHune
XapbKkoBa. Xapbkos, 2004.

= Elkina A.K. Seidene Kaftane und
Goldstickereien aus Byzanz // 3onoto
cteny. Apxeonoria Ykpainm / Tig peg.
M.MN. Tonouka. Kunis — LUness.ir, 1991.

= Krupa T. Research Examination of
Archaeological Textiles of the 12th Century
A.D. from Excavation of «Cheerful Tomb»
(Ukraine) // A Testimony of Life — a Tribute
to Death. 3rd EXAR-conference in Bozen,
Italy, October 20—23th, 2005.
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MOJAENHPOBAHME

Ha npoTtsaxeHuun
nocnegHux net
yyeHble CYLLEeCTBEeHHO
NPOABUHYINCH

B pa3paboTke
MaTemMaTnyeckmx
MoOJenen necHbIX
noxXxapos

okaphel OYIIYIOT Ha IIJIaHETe

KaK HUKOTJa Ipexzae. Pacter

UX KOJIMYECTBO U HA TEpPpU-
Topuu CIIIA. 3a nociexgHue 10 jet Ha
60pb0y C OTHEM €IKErofHO TPaTUTCHA
6omnee $1 mapz. B 2005 r. moawsixanu
3,5 MJIH ra aMepUKaHCKUX JIECOB U 3TO
KasaJjoch OpejesoMm, Ho yxe B 2006 T.
njaMeHeM ObLIN OXBa4deHBbI 3,7 MJIH ra
(oromo 200 km?). HeIHEIITHUH TOJ T'PO-
3UT CTaTh PEKOPAHBIM. B Kakom Mec-
Te IPOM30HJET odepeaHas KaTacT-
poda? MoxkeMm U MBI IIpefcKa3aThb
nosBJIe€HNUE HOBOro odara? Hak BbIsC-
HUJIOCH, MO:KeM. KoMnbloTepHOE MoJie-
JIMPOBaHME II0KAPOB O3BOJIAET IIPEJ-
MIOJIOKUTH MECTO €ro BO3HUKHOBEHUA
3a HeJeJI0, MeCHAIl, a IOPOU U 3a Toj
J10 BO3TOpPaHUA. 3HAUUT, €CTh BO3MOK-
HOCTh 3apaHee OIIpeleIUTh TaKTUKY
GOpBLOBI C OTHEM, €CJIH... 9TO HeOOX0I1-
Mo. Tak Korzja e ciaeyeT Ha4yuHaTh TY-
IIeHe BO3rOpaHUs, a KOTJa JIUIIb KOHT-
posiupoBatsh ero nporecc? OTBETUTh Ha
3TH BOIIPOCHI IIOMOKET KOMIbIOTepHAs
MO/Ie/Ib ITIOBEICHHU I OTHS.

Ha nepBblit B3TJIA MO/I€INPOBAaHUE
JIECHOTO I0:Kapa — JJOBOJIBHO CJI0KHAA
3ajlada, HOCKOJbKY HEOOXOAUMO yUH-
ThIBATh Maccy BHENIHUX (aKTOPOB,
B 3aBHCHMOCTH OT KOTOPBIX MOMKAP-
Hble KOMaH/Jbl MOTYT HPHUCTYOHUTH
K TYHOIEHUIO, HCIIOJIb3ys CaMOJeTHhl
uau 6yybJlo3€ephl AJA CO3JaHUA 3a-
HIUTHBIX ITpocek. CerogHa UM IIOMO-
raloT B 9TOM COBpPEMEHHBIE KOMIIbIO-
TepHBbIE MOJEJIU paclpocTpaHeHUd
OTH#A, KOTOPBIE CIIOCOGHBKI IIOJICKA3aTh
JIECHUKAM U MOM¥apHBIM, KaK CBECTU
K MUHUMYMY yiiep6 u c6epedsp Ku3-
HU naojer. B 2006 r. noaBujoch He-
CKOJBKO IIpOTpaMM, C HOMOIIbIO
KOTOPBIX MOKHO ONpPEJeJUTh OIl-
THUMaJIbHOE MeCTO JJIfl 3a6POCKHU TeX-
HUKH U JIIOJIeH, He IToJBeprasd Ux oco-
60My PUCKY. YiKe B HBIHEIIHEM IOy
JlaHHBIE Pa3paboTKU GbIIH UCII0Ib30-
BaHBI IPU TyIlIeHUH orHA B Kanmudop-
HUU, Paopuze u [[3KOPAKAN.

CrienuajucThl CEpbEe3HO B3AJIUCH
3a MoJleJIMpOBaHMeE IIpoliecca rope-
HUsA emie B 1976 r. OHU cocTaBISAIA
HOMOTPaMMBbI, Ha KOTOPBIX (PUKCH-
poBaJIMCh MHTEHCHUBHOCTH IIPOIlEC-
ca, ero HampaBJIeHHE U JApyTrue mna-
pameTphl. B pacyeTax y4YUTBEIBAJINCh
COCTOAHUE Jeca, CKOPOCTb BeTpa
U pesibed MECTHOCTH, T.K. IO CKJIOHY,
HaIllpUMep, OTOHb pacopoCTpaHsAeT-
csa ropaano 6eicTpee. Ha aToil ocHO-
B€ COCTABJAJUCH KAapPThl MECTHOCTHU
C HAaHECEHHBIMM Ha HUX IIOKapoO-
ornacHbIMU 30HaMHU. [lofo6HbIE CXEMBI
U pacyeThl M CEeroJHA UCIIOJb3yIOT-
Cf B II0JIEBBIX YCJIOBUAX, OJHAKO KOM-
ObIOTEPHOE MOJIeJIMPOBaHUE OTINYa-
eTcsa 6ojiee BBICOKOU TOYHOCTBIO.

Mapk ®UHHU — OJUH U3 paspa-
G6oTunkoB nporpamMmel FARSITE, p

OB3O0P: MPEAYNPEXAEHUE NOXAPOB

= Ha npoTsaXeHWN [ecATUNETU MPOTUBOMOXaPHbIE CIY>X6bl CTPEMUIIUCHL NOracuTb BCE Jiec-
Hble noxapsbl. K coxaneHuto, Takas TakTuka 60pb6bl C HAMY NPpUBENa K HeraTWBHLIM NOCHEeACT-
BMSIM. Ha npocekax 1 B niecax o6pa3oBafioCb OFPOMHOE KOJIMYECTBO CYXOCTOS, FOTOBOro
B N1I06YI0 MUHYTY BCMbIXHYTb Kak NnopoxoBas 604ka.

m KoMMNblOTEPHOE MOLENMPOBAHUE MOXAPOB NOMOraeT Npeackasartb MecTo BO3HUKHOBEHUS
HOBOro oy4ara 3a Hefienio, MecsLi, a Mopol 1 3a rof O BO3ropaHus.

= Ha OCHOBE TaKMX MPOrHo30B paboTHYKaM HaLMOHAaIbHbIX MapKOB U MOXapHbIM NPOLLe opra-
HM30BaTb NPOLIECC TYLLEHUS, U36EXaTb XEPTB U MUHUMU3MPOBATb YPOH OT OTHs.

® Ha oCHOBaHWM 3N1EKTPOHHOW MOAENN KOHKPETHOrO JIECHOrO MaccuBa MOXHO BblpaboTaTb
pekoMeHAaumm no npodunakTuke noxapos. K 4ncny Takmx Mep MOXHO OTHECTU YOOPKY Cy-
XOCTOS U flaXKe 0TKa3 OT TYLUEHWs OTAENbHbIX TOKaSIbHbIX MOXapoB.

11



MOJAENHPOBAHMUE

BoagyLwHbin TaHkep copackiBaeT 9500 n
BOZbl Ha NnecHor noxap B Konopapgo

OB ABTOPAX

KoTOpad cnoco6Ha paccYUTaTh Ha-

IIpaBjeHHe U CKOPOCTh pacIpocTpa-
HeHHuA (ppoHTA OrHA. BBenda B KOM-
IbIOTEP JAHHBIE O COCTOSHUU JIECHOTO
MaccuBa, JaHAmadTe U I0rojie, MOXK-
HO COCTaBUTh HNPOTrHO3 HA TPU AHA
Brepe/. Ho macmiTa6HbIE J€CHBIE I10-
JKapbl OJBIXAIOT B TEY€HUE HECKOJIb-
KHUX THEH, T09TOMY BaKHO UMETD J0JI-
TOCPOYHBIN MPOTHO3 /ISl ONITUMAJIb-
HOTO HCIIOJIb30BAHUSA CUJI U CPEICTB
moskapoTyuieHusa. OUHHU CO3AJI ellle

Matpucusa Aupptoc (Patricia Andrews) u Mapk ®uHHu (Mark Finney) — pa3paboT4mkn
HECKOJbKMX KOMMbIOTEPHbIX MPOrpaMMm A NPOrHO3MPOBaHMSA NOXapoB, COTPYAHNKN
JlabopaTopuun noxapoTyLweHusa [lenaptameHTa necHoro xo3sncrea B ropoge Mucco-

yna, wt. MoHTaHa.

onHy nporpaMmy — FSPro, kotopasa
BIepBBIe ObLyIa Mcnoab3oBaHa B 2006 1.
npu TymeHuu 70 JeCHBIX IIOKaPOB.
IIpn pacyeTax CUIBI U HAIIpABJIECHUA
OrHA 3/leCh UCHOJb3yeTcsa 6a3a KJu-
MaTHUYE€CKUX NaHHBIX, XapaKTEPHBIX
1A JaHHOW MECTHOCTH, UTO II03BO-
JAEeT cAeNaTh IPOrHO3 yKe Ha MeCSHI]
Brnepen. [logo6HbIE pacyeThl IOMOTaloT
BOBpPEMsA OPraHU30BaTh 9BAKyaIlUIO
nrojiett n3 olmacHOW 30HBI U OpTaHMU-
30BaTh TyllleHUe IjaaMeHHu. [Tlo MmHe-
HUIO IOXKAPHBIX, pa3paboTKa oKasa-
Jach MOJIE3HOU, €IUHCTBEHHBIM K€
ee HeJJOCTAaTKOM MOMKHO CYHTATh TO,
YTO B PE€AJBbHOCTU CKOPOCTH JBHUKE-
HUSA OTHS MEHBbIIIe, HeKEeJIU YKa3blBa-
eTcsd B pacyeTax.

Jlo rociegHero BpeMeH! u3-3a 6071b-
moro o6beMa JaHHBIX IIporpamMmma
FSPro He ucnoab3oBajach Ha Iep-
COHAJIBbHBIX KoMIblOTepax. Ilox-
paspenenuda JlecHoil ciayx6er CIIIA,
HNMEIIHUE MOIIHBIE CEPBEPHBI, HNPO-
BOAMWJIU pacdeT U HAIIPABJIAIU B IIO-
JKapHBIE NOApPa3eJeHNUsA NPOTHO3BI
U pekoMeHganuu. Ho B Mae aToro roga
B lHTepHeTe mnoABHUIACh ceTeBasd
Bepcusa FSPro, uto mo3BosaseT pabo-
TaTh C HEY NIMPOKOMY KPYTY I10JIb30-
BaTeeH.

IloaBieHNEe TAKUX KOMIBIOTEPHBIX
nporpaMM HMeEET H€ TOJBbKO IIPpU-
KJIaJHO€, HO M Hay4YHO€ 3Ha4YeHUe.
C UX NOMOIIBIO CIIEUaJInucTaM yaa-
JI0Ch CO3JaTh MOJEIb BEPXOBOTIO IO-
JKapa, paclpoCTpPaHAIIIErocd He 110
3eMJie, a 110 KpoHaM JIepeBbEB, IIPHU
KOTOPOM MOTYT ITIOCTpPaJaTh JIOH.

C TOYHOCTLIO A0 NATU MUJIb
Hpome BCEro MNOTYWMHUTL IIOMKaAp
B TOT MOMEHT, Korga OH TOJIBKO Ha-
yajica. Eciau IIOKapHbI€ 3HAIOT 00
OIIaCHOCTH, Y HUX IIOABJIAETCH BpPE-
MdA, yTOOBI K HEU IIOATOTOBHUTBLCHA
1 IIOCTaAaBUThH B MU3BECTHOCTHL Hace-
JIEHUeE. O/‘IHI/IM N3 OCHOBHBIX IIapa-
METPOB IIPpU COCTABJIE€HUU IIPOTHO3A
Ha HEAETIO ABJIAETCHA COCTOSAHHNE CYy-
XOCTOSA B JIECY, }i{yXJ’IOﬁ TpaBhHI B I10JIE
1, KOHEYHO K€, €€ BIIAKHOCTDB. HpI/I-
YeM O CyXOﬁ TpaBbl ].'[aHHI:Iﬁ IIOKa-
3aTeEJIb MEHAETCHA €HEJHEBHO B 3aBH-
CHMMOCTH OT IIOroabl, a AJId 3eJIeHOU
JINCTBBI OH MOKET OBITh HEM3MEHHBIM
HEACJTIAMHA UJIN JAKE MECAAMMU.
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MOJENHPOBAHME

B CLIA mn3ydeHueM IIOapoB Ha-
Yajau 3aHuMarbeda B 1916 1. B 1972 1.
BIIEpBBIE Obla CO3JaHA MaTeMaTHh4e-
CKad MOJIeJIb PAcCIIPOCTPaHEHU II0XkKa-
poB (NFDRS), koTopas UCII0/Ib30Bajlach
COTPYJAHUKAMU HAIIMOHAJbHBIX IIapDKOB
A1 MHQOPMUPOBAHUA IOCETUTENEHN
0 CTEINEHU 0KaPOOIIaCHOCTH.

CeroaHa Ha 6a3e pacyeToB, IPOBeE-
NeHHBIX no nporpamMe NFDRS, co-
3/jaeTca KapTa IIporHo3a B MacIITa-
6ax Bcell ctrpaHbl — WFAS. [ln4 ee
cocTaBJIEeHUSA B IPOrpaMMy BBOJAT-
ca gaHHble ¢ 1800 MeTeopoaoruye-
CKUX CTAHIIUM CcO BCeH TEPPUTOPUU
CIIA. B ciay4dae eciu BEpOATHOCTD
BO3HUKHOBEHUSA IIOKAPOB BEJIHKA,
BJIACTH JAHHOIO pEeruoHa HMEIT
IIpaBo BBECTHU 3aIlpeT Ha IOCelleHue
oIlacHBIX 30H. KpoMe Toro, ucxoasa
U3 3TUX JAHHBIX, IPUHUMAIOTCH
peuieHuss O MeCcTe [JUCJIOKaAIUU
IOKAPHBIX KOMaH/,. [Ipu TylIeHuu
Bo3ropaHuil Bo diopuje B ampeie
9TOr'0 rojla Ha OCHOBAHUU NPOTHO-
3a (enepalbHble YNHOBHUKU Jajd
yKasaHHe HallpaBUThb B 30HY GeACT-
BUA BO3AYIIHBIM TaHKep, 6as3upo-
BaBmuiica B Kamudopuuu. 3toT ca-
MOJIET M CBITPajl PEIIalmIlyio POJIb
B 6opbbe co cTuxuen.

HecmoTpsa Ha To 4TO o6IecTBeH-
HOCThb HNPHU3BIBAET BJIAaCTH K GOpb-
6e c mosxapaMu, OXOTHUKH, pbIbaKu
U TyPHUCTBI HEJOBOJbHBI TEM, YTO UM
MOKeT OBITh 3alpeIleH BXOJl B JIECO-
noJsiocy. OT Mogo6HBIX Mep IocTpa-
JaeT U MeCTHBIA 6usHec. [loaTomy
CIIEIIMAJUCTBl CTPEMATCA MNOBBICUTH
TOYHOCTBH IIPOTHO30B. BaKHBIM 2J1e-
MEHTOM JaHHOMH CHUCTEMBI ABIAIOT-
cA CTaHI MU HaOJIIOAEHUs, KOTOpPhIE
NOCTaBJIAT MHPOPMAIIUIO O COCTO-
AHMUU JIECOB U IoroAnl. B aToM roay
WFAS Havajna mojaydyaTh IPOTHO3BI
IOroAbl CO CTAHIUM, paclHoIoKeH-
HBIX B palloHax adpolopTOB U HAXO-
AAMUXCcA B BeAeHUN HanuoHaabHOU

TAK PACINPOCTPAHAETCA NIAMA

B vione nmpownoro roga nocne rpo3bl B HaLWMOHANbHOM JIECHOM 3anoBefHUKe
LWacTa-TpnHuty, WiT. KannopHus, cpasdy B HECKOMbKNX MeCTax BCMbIXHYM oYaru
nnameHu. MNMoxapHble KOMaHAbl NPUCTYNUAN K TyLleHuto, Ho xo Munnap (Joe
Millar), oTBeyvatoLMii 3a NPOTUBOMNOXAPHYIO 6€30NMaCHOCTb B pariOHe, MOHSAS, YTO
BO3ropaHusa MOryT nepepacTu B 601bLLoN noxap. OH Ayman o TOM, Kak NpaBuIbHO
pacnpenenutb CUnbl.

Mwunnap no3soHun ceoemy apyry bepHu Baxpo, n yxe oH ceaszancsa ¢ Mapkom
®DUHHW, KOTOPbIN C MOMOLLIbIO NporpaMmbl FSPro ponxeH 6bii NOAroTOBUTbL NPO-
rHO3 pacnpocTpaHeHus noxapa, pacrnonaras gaHHbiMu 0 po3e BeTpoBs 3a 10 ner,
norofe 3a 20 NeT 1 0 COCTOSIHUM JIECHOIO MaccuBa.

B T0 Bpems korga npovM3BOAMIICS pacyeT, MoXapHble KOMaHabl nepefaBanv UH-
dopmMauuio 0 pacnpocTpaHeHUN OrHsA. YXe Ha cnegyrowmi geHs Munnap nony4mn
NPOrHO3 MO 3/IEKTPOHHOM noyTe. K 3TOMy MOMEHTY B 3anoBefHUKe 6yLLeBano yxe
LwecTb noxapos. Mnnnap NOCTOSAHHO MCMNONbL30Bas MNPOrHO3bl AN OpraHn3aumm
TYLUEHWS OTHA, HAaNpaBsasa rpynnbl B caMble OnacHble MecTa.

Baxpo n Munnap o6patnnuncek ¢ Npocb6or K DMHHN NPOBECTU pacyeT BO3MOX-
HOro yuiep6a ans CTPOeHuh n KOMMyHukauui. IMeHHo no peaynsratam 3Toro
pacyeTa, N3 KOTOpPOro cnefoBarno, YTo ONacHOCTU MOABEPratoTCs IMHUN 31EKTPO-
nepefay n TpybonpoBoabl, 6bi51a U3MEeHeHa TakTuka 60pb6bl C OrHEM.

Heckonbko Hepenb NoTpe6oBanocb NOXapHbIM, YTOObI MOTYLLUUTb OCHOBHbIE
oy4aru, HO MOJSTHOCTbIO CMPaBUTLCA C NMIaMEHEM MM Tak M He yganocbk. Pacyer,
npoBefeHHbIN K 29 aBrycra, nokasarn, 4To B 30He 6e4CTBMSA MOryT OKasaTbCH
114 TbiC. ra, n NULWb rpaMoTHbIE AeNCTBUSA NOMOTTIV JTOKanM30BaTh OrOHb Ha MnJo-
waam 40 Teic. ra. No mHeHno Munnapa, NPOrHoO3 CyLecTBEHHO MOMOr B opra-
HU3aL MM NOXapOTYLLUEHUS, OKOHYATENbHbIE XE pPeLleHUs MPUHUMAaNNChb, UCXoOs

N3 cUTyauun, ckiagbiBatoLleinics B KOHKPETHOM MEeCTe U BPEMEHMU.

MporHo3 Ha 29 aerycTta 2006 r. N0 pacrnpocTpaHeHUNIO noxapa

[1 NvHna orua
| Topsa4uve ToukM
30HbI BEPOSITHOIO BO3ropaHus
>80%
--[ 60-80%
- 40-60%
20-40%
5-20%
= <5%
% [Opyrvie NOBOPOTHbIE TOYKM
«» Topopa
# 30Hbl 3aCTPONKK
30Ha CHUXeHHOW
BEPOATHOCTU pUCKa
[ paHuua okpyra
—— [Joporun
[_] MecTHOCTb B HETPOHYTOM
NPUPOAHOM COCTOSHUK

Ha kapTe npeacTasfieH nporHos,
KaKuM ero BUAENM NoXapHsle; 3T
[aHHble NOMOrY B NIOKaM3ayum
noxapa

HecmoTpsa Ha TO YTO OOLLECTBEHHOCTb
npu3biBaeT BflacTu K 60pbbe ¢ noxapamu,
OXOTHWUKWU, pbl6aKn U TYPUCTbl HELOBOJIbHbI

TeM, YTO UM MOXeT ObITb 3anpeLleH BXo[,
B Jleconosiocy

MOPCKOM 1 aTMochepHON afMUHUCT -
panuu. Mcnonb3ysa Takyo nHpopMa-
U0, MOXKHO JaBaTh IIPOTHO3 MOXKa-
POOIIACHOCTU C TOYHOCTBIO O HATHU
MUJIB 110 Bcel Tepputopuu CIIIA. ITpu
pacdeTax TaKKe UCIOJb3yIOTCA JaH-
Hble COYTHUKOB NASA 0 BJIaKHOCTU
Ha IIOBEPXHOCTU 3EMJIH. 4
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MOJENHPOBAHKE

MporHo3 Ha cnepyoW U CE30H
OnacHOCTh BO3HUKHOBEHHUSA IOKa-
POB Kak cyImiecTBoBaja, Tak W OyAeT
cyllecTBOBaThb. B Hayase KamI0ro ce-
30Ha IlepeJ CcIenuaJucTaMU HEUu3-
6€eKHO BCTaeT BOIIPOC: KAKHE PECYPCHI
clefyeT IIPUBJIEYDb JJIA JOKAJIU3aIuU
BO3TOpPaHUU, B KAKOM 00'beMe NoTpeby-
eTcda ¢puHaHcUpoBaHUue? JlaHHBIE BOI-
pocel pentairorcs B Ciryx6e IIPpOrHO3U-
poBaHMua HanmmoHaIbHOTO MEKBEOMCT-
BEHHOI'0 KOOPAMHAIIMOHHOI'O IIEHTpa
NICC, naxopamuMcsa B ropoge bous,
mT. Atijaxo. IMeHHO 3/1eCh C UCIIOJIb-
3oBaHueM WFAS-Mo/ie I COCTaBJISIOT-
cs KapThlI IOKAPOOIIACHBIX palOHOB Ha
HeJleJII0, MECHIl, CE30H BIEpPeJ.

FAE BCIMNbIXHET 3ABTPA?

YpoBeHb 0NacHOCTU

B Huskuin E CpegHui
[ Bbicokuin [ O4yeHb
BbICOKUM

I OkcTpeMarnbHbIN

Cyxas colHeYHas IIorojia IPHUBO-
IUT K 06pa3oBaHUIO CYXOCTOS B JIECy.
Ha szamage CIIIA manocHe:XHas 3UMa
¥ 3acyIIInBasd BeCHA CO3JaloT 6yaro-
OpUATHBIE YCIOBUS A1 BO3TOPAHUS.
B To e BpeMsd JOKAU CyIIeCTBEHHO
CHHMIKAIOT BEPOSATHOCTH BOBHUKHOBE-
HUA I0KapoB. B j060M ciiydae Tod-
HOCTBH IIPOTHO3a 3aBUCUT OT IIOTOJbI
U IIpaBUJIBHO OIEHUTH BCE €€ Kall-
pHU3bI yaaeTcsa He Bcerja. OKCIEepPTHI

Cnyx0bl IPOrHO3MPOBAHUS BHHUMAa-
TEJbHO M3y4aloT BJIUSAHUE DA3IUY-
HBIX IIOTOAHBIX (PAKTOPOB Ha BO3-
HUKHOBEHHE IIO¥KapoB. EixerogHo
B sAHBape NPOBOJAMTCS COBEIaHUE
CIIEIMAJIUCTOB Pa3JIMYHOTO Npodu-
s, Ha KOTOPOM o0cCy#JaaeTcsa IIpo-
THO3 AJId BOCTOYHBIX, IOHHBIX 1 IOI'0-
3anagHbeix miraroB CIIA, B anpeie —
AJA AJNFACKA M 3allaJHBIX IITATOB.
IIpocyuTaB BC€ BApUAHTBI, 9KCIIEPTHI

TOYHOCTb MPOrHo3a 3aBNCUT OT NOrogbl
N npaBuJjibHO OLUEHNTb €€ Kalpwun3bl

ynaeTcs He Bcerga

MporHo3 noxapoonacHocTn Ha 27 anpens 2007 T.

B anpene atoro roga noxapHble wrata ®nopuaa 6binu
NOAHATHLI MO KOMaHA4E — MPOM30LLIO BO3ropaHne Ha ceBepo-
BocTOKe wrtata. OHO BO3HWKIIO M3-3a MPOJOIIKUTENBHON
3acyXxu u BbICOKOM TemnepaTypbl Bo3ayxa. [porHossl,
nony4yeHHble C mcnonb3oBaHuem nporpammbl WFAS,
NOATBEPXAANN BO3MOXHOCTb BO3HUKHOBEHUSA MacLUTa6HbIX
no>apoB B 3TOM pernoHe (kapta BBePXY).

Ha 60pb6y ¢ y>xe 6yLuyoLLmnmMm noxapamm 611 6poLLeHbI
BCE Cunbl 1 cpeacTea. bonblyto nonb3y Morna 6bl okasaTb
aBuvaums, Ho B CLLIA Tonbko 18 NnpoTMBONOXapHbIX CaMOJSIETOB

M NEPEKNHYTL UX C IOro-3anaga He Tak NpocTo. Ha ocHoBaHUK
NpPOrHo3a 6bIf0 NPUHATO peLLeHre NepeBecTn BO3AYLLUHbIN
TaHkep 13 KanngopHuu, rae pyck BOSHMKHOBEHWSA BO3ropaHui
Huxe, Bo drniopuay, 1 yxe 27 anpens oH 6b11 Ha mecTe.

370 6bIN10 NPaBUNIbHBIM PELLEHUEM, T.K. B PErmoHe 4yepes
ABe Hepfenw 661Ny 3aMKCMpoBaHbI eLlle 17 NecHbIX NoXapos.
[Monesble KOMaHAbl NOXapHbIX MPY NoAAepXKe ¢ BO3ayxa
nerko cnpaBuMnMCb CO BCEMW O4aramu BO3ropaHus, 4To
[l0Ka3blBaeT LenecoobpasHoCcTb N 3PPEKTUBHOCTb CUCTEMBI
MX MPOrHO3MpoBaHunA B MacLuTabax BCcer CTpaHbl

B mupe nayku [10] okmabps 2007



MOJAENHPOBAHME

COCTAaBJIAIOT IPOTHO3 U ONPEJAEISAI0T
noTpe6HOCTH JJI OTAEJIbHBIX PETHO-
HOoB. Tak, B 2007 r. HaumboabiIiemMy
PHICKYy BOBHUKHOBEHUS IIOKAPOB IO~
BEpPrHyTCHA IOTo-3allaJiHble U I0r0-BOC-
TouyHble mTatel CUIA (unn. Ha cmp.
80).

B 2007 r. Ha eXeroJHOM coBeIlla-
HMHU paccMaTpUBaJIOCh HCCIEA0Ba-
HUe DHTOHM BectepiauHra (Antony
Westerling) u ero koser. 'pynmna y4ge-
HBIX IIPOB€Ja aHaJIU3 II0KAPOB, IIPO-
usonreamux Ha 3amnazge CIIA ¢ 1970 o
2003 rr., cTapadch IOHATDH, KaK BJIU-
AT Ha UX BO3HUKHOBEHME TasgHUE
CHera M TeMmIlepaTypa Bo3JayXa B Be-
CEeHHUU U JeTHUU nepuoarel. Kak oka-
3aJI0Ch, pAHHUU CXOJ] CHeTa cTaJj IIpU-
YUHOU YaCThIX JIECHBIX IO aPOB.

Barnap B 6yayliee

[IporHO3UpPOBAaHUE HMEET OrpPOM-
HOe 3Ha4YeHUe JJs Pa3BUTHUA olbiie-
cTtBa. IMEHHO HO3TOMY B MacHITa-
6ax CTpaHBI JOJIKHA OBITH IPUHATA
mporpamMma, I03BOJAINAA CHU3UTD
KOJINYECTBO II0KAPOB, YYUTHIBAA UX
POJIb €CTECTBEHHOTO PETYINPYIOIIETO
daxTOpa B IPUPOJAHON IKOCHCTEME.
9TO 3HAYUT, YTO HE CJIeAyeT TYIIUTh
BCe ITOKapbl. AMEPUKAHCKUMU y4e-
HBIMU CO3JaHa dJIEKTPOHHAA MOJEJb
dopmupoBaHua jgecoB. C ee momo-
IIBI0 MOMKHO IIPOCJIEAUTDH, KaK IIOAB-
JIAIOTCA, PACTYT U IIOTU6AIOT IePEeBbA
U KyCTapHHUKU. MOMKHO JasKe cMoze-
JINPOBATh JIECHOM IT0KaP U IO Pe3yJIb-
TaTaM OIpPeIeIUTh, KAKYI0 YacTh Cy-
X0oCcTodA ciaeayeT ybOpaThb, HIU Kak
JIyd4Illle OpraHM30BaTh BO3TOpaHUeE,

Cwunbl 1 cpegcTBa

CocTaB MOBUIBbHbBIX MOXAaPHbIX
KOMaHf, y4acTseyoLmx B 6opbbe
c orHem Ha Bcew Tepputopum CLLA.

51 3 rpynn no 20 Yenoeek
B Kaxxgow, Bcero

10 260 noxxapHbIX

446 napaLuoTUCTOB
87 BEpTONeToB
1 8 camoneTtos

6J1aroiapsg KOTOPOMY OYHMCTHUTCH JIEC
A IOABJIEHUA MOJIOJAOU IOPOCIIH.
I[IporpamMma Ho3BOJAET YBUAETH, Ka-
KUM Oy/IeT KOHKPEeTHBIN JIeCHOU Mac-
cuB B 2065 r. ¢ yueToM BO3JeUCTBUSA
Ha HEro pa3jJnvYHbIX QaKTOPOB.

E1te ofHUM BaKHBIM HallpaBJIEHH-
€M HCCJIeIOBAaHUH ABJIAETCA U3y YeHHE
npolecca HAaKOIIJIEHUA CyXOCTOod —
OCHOBHOI'O MCTOYHHMKA TOILJIMBA
npu Bo3ropaHuu. Mogenb FlamMap
IPOrHO3UpYyeT, Kak OyJeT pacnpo-
CTPaHATBHCA OTOHb HA MECTHOCTHU IIPU
pPa3IUYHBIX IIOTOAHBIX YCJIOBUAX.
IIpoBeieHHBIE C €€ IIOMOIIbIO HUCCJIe-
JoBaHHUA ropHoro maccusa Ceeppa-
HeBapga B KanudopHuu gaam BO3MOXK-
HOCTb €repsAM OIIpeNeJUTh HauboJjee
omacHBIe y4YacTKU Jeca, HPOBECTHU
€ro OYMCTKY M B OT/JEJbHBIX Cly4Ya-
AX OPTaHU30BaTh JIOKAJIbHBIE BO3TO-
paHusa. PaspaboraHHasa B KadecTBe
npuiaoxkeHusa k FlamMap nporpaM-
Mma BehavePlus MopenupyeT IOBe-
JIeHVe OI'HA B KOHKPETHOM pEeruoHe
B 3aBHUCHMOCTH OT HaIllpaBJIEHUA
BeTpa, COCTOAHUSA JIECHOTO MacCHUBa
U €ro BJIAKHOCTH.

Ha mpaKTuke JOKaJbHBIE II0MKAPbI
IPOUCXOJAT ropasfo Jalle, 4eM IIpu-
HATO CEroAHA cuuTaTh. [lo JaHHBIM
NICC B 11pOILJIOM IOy UX OBII0 24 THIC.
Ha TeppuUTOpuU B 1 MJIH ra.

Hun3oBble noXxapbl MOryT NepPekMHYTLCA Ha KPOHBbI
nepesbeB. [1n5 TOro 4To6bl ONpeaennTb TOHKY
nepexofa, NoTpebyoTCA COBPeMEHHbIe MeTOAbl
MO eNMpoBaHus

B Mupe Hayku [10] okmabps 2007
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MYOPOCTb MOJINMTUKOB NMOMOXET U3SBEXATb KATACTPO®bI

HecMoTps Ha TO 4TO TEXHUKA U Tex-
HOMOrMn 60pb6bl C OFHEM MOCTOSAH-
HO COBEPLUEHCTBYIOTCH, MoOXapshl
Ha TeppuTtopun CLUA npopgonxatot
6yweBaTtb. [lpuyem B nocnepHue
rogbl NPOTUBOMOXAapHble ChyX6bl
CTPEMUNNCL MNOTYLWUTb BCE oO4aru
BO3ropaHusa 6e3 pasbopa. A mexnay
TEM Ha MNPOTAXEHUU [ecATUNeTUN
cneunanucTel yéexganu noinTUKoB
B TOM, YTO TaKoOW Moaxopn, Kak 3To
HM napapgoKcasnbHO, NPUBOAUT NULLb
K BO3HWKHOBEHWUIO 60Nee CUNbHbIX
noXxapoeB U KatacTpouyecknum no-
CcrnepcTBUAM.

M3ameHnTb nNogoOGHbLIM NoAxon
O4YeHb TPyOoHO, B TO BPEMS Kak, Mo
MHEHUI0 CrneymanmcToB, OCHOBHbIM
NO3YHroM 60pb6bl C OFHEM [OOSXEH
cTaTb Kak pas3 npuabiB: «bonblue
orHal!». B npouecc BbIpaboTKn cTpa-
Terum 60pb6LI C NECHBIMY NoXapamu
BK/IIOYEHbI CErogHsa pasnuyHble de-
gepanbHble U MyHUUMNAalbHble Be-
OoMCTBa, Takue Kak JlecHas cnyx6a

MoxapHas koMaHAa ycTpanBaeT niaHoBoe
BO3ropaHve B HaumoHanbHoM napke
Jloc-Mapgpec

Bropoe. Heo6xoanmo paspeLwunTb
MCNONb30BaHNE PYKOTBOPHbIX MOXa-
pOB, 0COHGEHHO B TEX MecTax, rae OHu
TpagMUMOHHO NOAJEPXMBAIN SKOSO-
r’MYEeCKY CUCTEMY 6OJNbLUMX JIECHbIX
MacCcCUBOB, C TeM 4TO6bl n3b6exaTb
KaTacTtpod B 6yayLueM.

TpeTbe. JlecHble mMaccuBbl cne-
noyet m36aBnAaTb OT nopgliecka —
U B NMEPBYIO o4Yepedb Te, KOTOpbie
NPUMbIKAIOT K HaCeNeHHbIM MyHK-
TaMm. [NocnegHee npennoxeHue, Kak
HU CTPaHHO, BbI3bIBAET KPUTUKY CO
CTOPOHbI 3aLLUNTHUKOB OUKOW NpUpPo-
Obl. VIX aprymeHTbl CBOAATCSA K TOMY,
4TO NOA BUAOM BbIpy6KM nopnecka
6yayT BECTUCb paboThl NO 3aroToBke
OpeBeCUHbI.

B To xe Bpemsi gomoBnagensLam
Heo6xoaMmMo nNo3aboTUTbCS O CBOEN
co6CTBEHHOCTU. B noxapoonacHbIx
panoHax KanugopHun pelieHnem
MYHULMNANUTETOB NpeanucbiBaeTca
oynmwaTb TpMALATUMETPOBYI 30HY
BOKPYIr CTPOEHUIA OT KYyCTapHWKOB.

CLWA, OdenaptamMeHT No genamMm HauMOHaslbHbIX MapKOB,
denapTaMeHT No genam MHOEenUeB n gpyrue. TpygHO OXK-
0aTb, 4TO BCE OHM 6€30roBOPOYHO MPUMYT HOBYIO MONUTU-
Ky — HEeCMOTpSs Ha TO 4TO npuHATas B 1995 r. n fononHeH-
Haa B 2001 r. ®epgepanbHasa nporpamma 60pb6bl C OrHEM
M COOEPXMUT NOMOXEHME O TOM, YTO TyLUEHWEe BCeX moxa-
POB MOXET NPUBECTU K HEXENaTesIbHbIM NOCAEeACTBUAM.

Mo Hawemy MHeHWIo, B 3TOT AOKYMEHT LOJIKHbI ObITb
BHECEHbI TPU AOMOJIHEHUS.

MepBoe. Te noxapbl, KOTOPbIE BO3HUKIIM €CTECTBEHHbIM
obpas3om, TyWwnUTb He cnenyeT. 3ajaya noxapHblX B AaH-
HOM cny4ae — Nulb 3aWUTUTb CTPOEHUS, NIMHUN INEKT-

B nHTepBbio raszete US Today pykoBoauTenb J1ecHowm cnyx-
6bl CLUA Tom Xa6op (Tom Harbour) 3assun: «Mbl fONXKHbI
06BbACHUTL NIOAAM, YTO HaLUM CryXaline He MOryT pUCKO-
BaTb 3J0POBbLEM M3-3a TOrO, 4TO KTO-TO CTPOMUT AOMa Tam,
roe eMy 3axo4eTrcs».

MaTtemaTnyeckoe MOJENUPOBaHUE [OMKHO MOMOYb
B peanus3auumn 3TON HOBOW MoNUTUKKW. Ha ocHoBe pacye-
Ta MOXHO BOCCTaHaBnuBaTb 6anaHc B necy, NpaBuibHO
OpraHu3oBas TYLLUEHWE MOXapoB B Criy4yae Heo6XxoauMoc-
TN, MOXHO yCTpamBaTb U UCKYCCTBEHHbIE BO3rOpaHus nog
KOHTPOJIEM COTPYAHUKOB NecHon cnyx6bl. Co BpemeHem
mMogenu 6yayT COBepLUEHCTBOBATLCSA, U cdepa ux npume-

ponepegfad, Tpy60MNpoBOAbI.

OONOJIHUTEJIbHASA JINTEPATYPA

= Current wildland fire information from
the National Interagency Fire Center:
www.nifc.gov/information.html

= Fire behavior and fire danger soft-ware:
www.firemodels.org

= U.S. Federal Fire Policy: www.nifc.gov/
fire_policy

HeHUdA CyleCTBEeHHO pacCLUnpunUTCA.

OT mopenu K npakTuke
CrenuajuCThl MPOJOIKAIT PaGoTy
10 YCOBEPIIEHCTBOBAHUIO PA3TUU-
HBIX MaTeMaTU4YeCKUX MoJejel II0-
BeJleHUsd OTHsA. Bo3aMOKHO, ObIJI0 ObI
1ejiecoo6pasHo co3AaTh YHUBEPCAID-
HYIO MOJIEJIb, CIIOCOGHY O IEATh IIPO-
THO3 C MAKCUMaJbHOM! TOYHOCTBIO.
[Moskap mpencTaBisieT COGOU IIpo-
IlecC TOPEeHHUsA C HEOrPpaHUYEHHOU
nogadei OKUCIMTENSA U TOILJIUBA,
KOTOPBIM B IAHHOM CJIy4ae SIBJISIOTCS
JlepeBbsi, KyCTAPHUKHU, TPaBa, CyXue
JINCThsI, UMEIOIIINE PA3HYIO CTPYKTY-
Py, BJIQKHOCTB, IZIOTHOCTh U CTEIEHD
Bo3ropaeMocTH. [Ipu 5ToM HEOGXOAU-
MO YYUTBIBATH [I0CTOSTHHO MEHSIIOIIIVE-
cA TIoroiHbIe (paKTOPHI. [I0aTOMY HY K-
HO BBIGHMpPATH TIJIaBHBIE ITapaMeTPHI,

BJIMAIOIIME HA pa3BUTHE cuTyauuu. On-
HUM U3 [IePCIIEKTUBHBIX HAIIpaBJICHUH
B JAaHHOM cJIy4dae CTAHOBATCSH HCCJIe-
JI0BAHUA B 06/1aCTU TUAPOAUHAMUKH.
U Bce xe IpU BCeX JOCTOMHCTBAX
CHUCTEMBl MOJEJHUPOBAHUA BarKHEH-
IIUM 3J€MEHTOM OCTaeTcs IpUMe-
HEHHe pPe3yJbTaToOB pa3pabGoToK Ha
paKTHUKe, CPaBHEHUE C JAHHBIMU,
KOTOpbIE OBLIM HOJIy4eHbI B Jabo-
paTopuAX U B pPeajJbHBIX YCIOBUAX.
XoTa y:xe ceilyac MOKHO CKasarThb,
4To pas3paboTKU MaTeMaTUYeCKUX
MoJieIeH JIeCHBIX II0KapoB, KOTOPHIE
BEJINUCh HE OJHO AeCATHIIETHE, B II0-
cllefHUeE NATH JeT HAYMHAIOT 1aBaTh
IIpaKTHUYeCKUe pe3yabTaThl. M

Mepesoa: A.l1. Xynonen
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OCHOBHbIE PA3ENI:
© BopopogHas sHepreTuka
T E H on 0 r “ “ _ © [pou3B0oACTEO, XpaHeHHe W pacnpedenexue Bogopoaa

[+] MHHOBauHDHHhIE TEXHONOrKW Nony4yexHus Bogopoaa

© WHdbpacTpykTypa Ans TpaHCnopTUpOBKW BoQopoaa

© TexHonoruu NPOU3BOACTEA TONNWBHEIX ANEMEHTOB

(=] sﬂeKTDOXHMH'-IECKHE PeakTopel 4nAa Npon2ecacTea W NCNONL30BaHMA BOOQOPOAa
© [pakTuka NpMMEHEHUS BOAOPOAA B pasniyHbIX OTPACHAX NPOMbILEHHOCTH
o TpaHC!'IOPTHh!E CpeacTed C MCNOMb30BaHWEM 3HEDIWK BOAOPOAA

Q BG,D,O poaHoe MatepuanosefeHne

lpu copericTBuK:

Me:xoyHapoaHoro uHeTUTYTa Xonoaa, MexayHapoaHoin akagemun xonopa,
WHcTuTyTa BOAOPOOHON HEPreTUKU U NNa3MeHHbIX TeXHONormi

PHL| «KypuaToBcKkuit MHCTUTYT?, HayuHO-TeXHMecKoro LeHTpa « TATAN,

B pawmkax BbICTagky NPOBOAKTCA Hay4HO-NPaKTUYECkuA cemuHap: «BogopoaHsie TexHonorki. Mpaktika npuMeHeH!s»

E‘PO F L ey OCHOBHGIE PA3JENI:
= =

AE QT K A © CoBpeMeHHble TexHonorim 1 06opynoBaHNe TepMOMEXaHMYECKON,

- _ : TEPMOXMMUYECKON, pa3MepHOI 1 NOBEPXHOCTHOI 0BpaboTik MaTepwanos

M . 2 © 3HeprocBeperatollme TEXHOMOMUM TEPMUYECKUX NPOM3BOACTE

. © HarpegarensHoe neyHoe o60py0BaHMe: BaKyyMHbIE Neyw, AyroBble neyu,
MHAOYKUMOHHbIA HarpeB, 3NeKTPUYEckke NeYW ConpoTUBNEHIS,

B pamkax BICTABKI POBOAKTCS HAYMHO-MPAKTUMECKIT CEMUHAD: 3NEKTPOHHO-NYYEBbIE W BNEKTPOHHO-NY4KOBLIE HArpeBaTenbHbIe YCTPOMCTBA

«WHHOBALIMOHHEIE TeXHONOrMN 'repmooﬁpaﬁo'rm» © 3akanouyHoe OEDDY,E,OBHHHE W oxnaxaatLlne cpelibl
O 3neKTpOTepMUMYECKUE YCTAHOBKN 3KONOTMHECKOTO Ha3HaveHns

© KoHTponk kavecTea TepmoobpaboTiu

© TennoTexHuieckve nIMepeHns 8 TEPMUYECKMX NPOU3BOACTBAX

© WHdpakpackbiit n CBY Harpes

© Textonoruu ¥ 06opyaoBaHIWe HU3KOTEMNEPATYPHOTO BO3NENCTBUS

7777777777777 7772777777777 727 777777,
( OCHOBHbBIE PA3QIENbI:

© TennooBMmenHoe 06opyaoBaHMe CUCTEMbI TEPMOCTATUPOBAHUS
m Eln n @ 3Am " T © MPOMbILLNEHHEIE TENMO3ALUTHBIE MaTEpUarbl: - TYronnaskue
1 KapONpOHHLIE METANIbI; - HEMETANMUYECKUE TENNON3ONALMOHHbIE
MaTepuanbi: CTEKNOBONOKHO, achecT, 6aaanst, KOMNO3UTSI
© Tenno3alLuTHLIE NOKPLITHS
) © TexHOMOTMN UCNIONL30BAHNA NPOMBILLNEHHbIX TENNO3ALUTHBIX MAaTepHanos
B pamkax BbICTaBKI IPOBOAUTCA HAY{HO-NPAKTH4ECKAI CemuHap: © TEeXHOMNOTMI HAHECEHUA TENMO3ALUMTHBIX NOKPLITHIA
«HoBbIe TeXHONOorMM TeNno3almTLI» © TennosawuTHbIe NOKPLITHA U MaTepuansl ANA paboTs B arpeccHBHbLIX Cpeaax
© Oxnaxaaoiume XUaKoCTH U Cpefp!
© CTpouTenbHble TENNOM3ONALMOHHbIE MaTEpUaribl

/777 // : i

TITTTTTTTTITTITTITTITTTTITTITITITS

----- Nl OCHOBHBIE PA3AETbI:

© O6opynoBaHWe W TEXHONOMMM UCNONL30BAHUA MMNYNBCHLIX MarHUTHBIX Nonen
© CBY-TexHuka © [TOCTOAHHbIE MArHUTLI

© MarHuToTBepable U MarHUTOMATKWE MaTepuansl

© MarHuTHble XuakocTh © MarHWTHbIM TpaHenopT

© MarHuTHsie NOALMNHWKA W CUCTEMBI

B pamkax BICTaBK NPOBOANTCA HAYYHO-NIPAKTHYECKUA CEMMHAD:
«Ucnonb3oBaHue MarHUTOB U MarHUTHBLIX CUCTEM B NPOMbIWMEHHOCTIY

AT T AT AT TETTTTTTTTT III’IIIII‘I

OCHOBHbIE PA3OENNbI:

© BakyymHble yCTaHOBKM ANA NNa3MeHHON TEXHUKK
© [nasmexHoe hopmoobpasoeanne

© [nasmeHHoe HanbineHue

© [NasMeHHsIe TEXHONOTMN BOGOOYUCTKN

© KOHCTPYKUMOHHBIE MaTepuarntl AnA NNasMoTPoHoB
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KHHKHOE ObO3PEHUE

YePHOBUK CO3HAHUS

CBou Habawogenusa M.IO. MuxeeB BbI-
CTPOMJI Ha OCHOBe caitTa HayuHo-uccie-
JloBaTeJIbCKOro MH(MOPMAIIMOHHOIO II€H-
Tpa MI'Y, mocBAIIEHHOT0 0CO60MY aHpPY
NUCbMEHHOU KyJIBTYPbl — JHEBHUKOBBIM
3anucaM. B cBoe Bpemsa A.I. TapTakos-
CKUH BBIITYCTUJI II0JJOOHOE UCCIIeJOBaAHIE
TexcToB XVIII B., Tenepb HACTYIINJ YePeS
XIX—XX BB. ABTOP HCIHOJIb30BaJI IIaB-
HBIM 00pa3oM POCCHUUCKHE MaTepUaJlbl,
TIIOCKOJIbKY B KaKJJOM CTPaHe CyIIeCTBY-
€T CBOA TpaJuIUsA BeJEHUA JHEBHUKA,
6asupyrolasaca Ha HallMOHAJIBHO-KYJIb-
TYPHBIX 0COGEHHOCTSAX U Tpebylolnas oT-
JleIbHOI'0 aHAJIN3A.

JIHEBHUK IIpeAcTaBIsgeT co0oil yIuBU-
TeJIbHBIN (peHOMEH, MepeKUBIITUN MHO-
Tue NEPUNETHUH, B TOM YHCJIE BTOP:KEHUE
B Hallly kM3Hb MHTepHeTa. Mcnonbaya
JINYHBIE 3aIIMCH JTI0[eN pa3HbIX Ipodec-
cui u cocyioBuM, MuxeeB ycTaHaBIUBA-
€T IIPAHIIMIBI ONTMCAHNUA U OCMBICIIEHUA
JIeICTBUTEJIBHOCTHU, IIOIyTHO OTBeYas
Ha MHOKECTBO BOIIPOCOB: KaKOBBI HC-
TOKH JAHHOTO ABJIEHUSA, KTO U JJISI 9€T0
NUIIET JHEBHUKH, KaKOBBI UX (QYHK-

IIUY, YE€M JHEBHUK OTIIMYAETCH OT ApPY-
rux GopM BBIPAKEHUS MBICIH, a TAKKe
KJaccuuIupyeT pa3HOBUHOCTH KaH-
pa AHEBHUKA, BBIJEJAA, B YaCTHOCTH,
COGCTBEHHO THEBHUK, 3aITMCHYIO KHUK-
Ky, MeMyaphbl, a)Opu3Mbl, CHbI, IPUTYH,
nyTeBble 3aMETKU U JIp. Bce aTH :aHpO-
Bble MOAU(DUKALINN 00 beIUHAET ocobasd
¢dopmMa MMoBeCTBOBAHUSA, IJIE BOCIIOMU-
HAHUA U Pa3MBIIIEHUS IEePEMEKAIOT-
cs1 ¢ GBITOBBIMU ITOAPOGHOCTAMHU. [[HEB-
HUK, TAKIM 06pa3oM, pacCMaTpPUBAETCS
aBTOPOM KAaK 9TO-TEKCT WUJIU IIPEATEKCT
(repBOTEKCT).

JIugHBIE 3alIMCU NPEACTABIAIT 60JIb-
LION MHTEpeC, MOCKOJbKY CTAHOBATCH
HE TOJBKO KUBBIM CBHUJETEIbCTBAMU
BPEMEHH, COJAEPKAINUMU MHOMKECTBO
YCKOJIB3aIOIINUX HOAPOOHOCTEN ITOBCE-
HEBHOM KU3HU, HO U CBOEOOPa3HBIM HOP-
TpeToM YesioBeka Ha (poHe ero arroxu. [To-
aTOoMy KHHUTa MuxeeBa OyieT HHTepecHa
KaK JJId CIIE[[UAINCTOB — JUHIBUCTOB,
JINTEPATyPOBEIOB, NUCTOPUKOB, GUIOCO-
¢OB, KyJIBTYPOJIOTOB U IICUXOJIOI'0OB, TAK
U 1151 PAIOBBIX JIIOOUTE el JkaHpa.
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MuxeeB M.KO. IHeBHUK KaK 3ro-
TekeT (Poccus, XIX—XX). M.:
MN3patenbcTBO «Bogonen», 2007.

UCKYCCMBO nopaauimb CHOBOM

Kaficmen Bfredesaliefr

ABTOpa KHUTHU «JICKyCCTBO CJIOBECHOU aTaKMW» HKyPp-
HaJHUCTHI ITpo3Baiu «JJokTop JuanekTurar. [leicTBU-
TenbHOo, KapcTen Bpeaemaliep rmomoraeT oBJIajeTh
MacTepCTBOM IIapMPOBAHMUA CIOBECHBIX aTaK, CTaTh
YBEPEHHBIM cO0€CeJHUKOM JaKe B HeCTaHAapTHOU
cutyanuu. Hanmpamyro o6palmadch K YHUTATENIO,
BIJIETAA B IOBECTBOBAHUE 3JIEMEHTHI UTPhI, Bpene-
Mamep cyMeJ cieaaTh TaK, 4YTO, BBIIIOJIHASA BPEMSA OT
BPEMEHMU OIIpe/ieJIeHHbIE YIIPasKHEHU s, BBl IOJIyYa-
eTe OT KHUTH yI0BOJbCTBHE. IMeHHO 06pas1ibl cob-

bonee
50 npuemos

CTBEHHBIX CJIOBECHBIX PEIIIEHUH ITI03BOJIAIOT YUTATe-
JII0O IOYyBCTBOBATh cebA HeysaA3BUMBIM. Ha cpaBHU-
TeJIbHO He6O0IbIIIOM TEKCTOBOM IIPOCTPAHCTBE aBTOP
cymen npuBecTu 6osee 800 npuMepoB U ITOKa3aTh
crienuUKy BeJeHUA II0JIEMUKHU B PA3JIUYHBIX yCJIO-

BUsAX. OCBOUB a3bl PUTOPUKH, BBl IOYYBCTBYETE, 9TO

: bonee
800 npumepos

F B g
200 ynpaKHeHun

ATTLITAHA Gy BacC yi€ HEJIb3d 3aCTaThb BpPacCIlJIOX, a YMEJIOE€ IIpu-

MEHEHUE HECJOKHBIX PELEeNTOB BBI30OBET 3aBHUCTHb
OKPYIKAIOIINX.

Bpepnemariep K. UckyccTBO crnoBecHou aTtaku. M.: AnbnvHa
BusHec Bykc, 2007.
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Il BCERPOCCWICKWIA
MOPYM PYKOBOOWTENEIN
OBPA30BATEIMNbHbLIX
YYPE>XXOEHWIA

OcHOBHBIE TEMBLI:

® Peannaauuvsa NpyopuTETHONO HaLMOHaNbLHOro npoekra «ObpasosaHue»;

® Pedopma cpeaHero crneunanbHoro U HayanbHoro NnpodeccrnoHansHoro 0bpasosaHus;
® /lHHOBauMoOHHOE BhiCLLee obpasoBaHue;

® 3anayu cuctemMbl oOpa3oBaHns No obecneyeHnIo IKOHOMUKKN Poccui
KBanMOUUMPOBaAHHBLIMW Kaapamu B YCNOBUAX BCTyneHus 8 BTO;

® NHTerpauns pabortogareneil n o6pasoBaTenbHbIX YYPeXaeHui;

e CospaHve aBTOHOMHbIX 06pa3oBaTenbHbIX YYPEXAEHWUIA;

e CospaHve v passuTtne aHgayMeHToB.

B pamkax ¢popyma npoviger

Il ME>KOAYHAPOLOHAA
CNneldvAIriManPOBAHHAA BbICTABKA
«MHOYCTPA OBPA30OBAHIA»

TemaTnueckue cexKumn.

® VHHOBaUMOHHOE 0BpasoBaHune (OOCTUXEHUS PErMOHOB

B KOMMNJIEKCHOW MOAepHU3auMn obpasoBaHus);

® HAHKOBCKWUIA CEKTOP (KpeauTHbIE NPorpaMMsl), ANCTaHLMOHHOe
oByyeHne;

e obopyaosaHue n cpeacTea obyyeHus (yuebHo-nabopatopHoe,
nNprbopsbl, AN8 MacTEePCKUX; AN1F IMHIO(MOHHbIX KABUHETOB);

® nHdopmMaumoHHbie TexHonorum (obyyarowme nporpamMmmel,
KOMMbIOTEPLI, NPOrpaMmmMHoe obecneyeHune, nepudepunitHoie
YCTPOWUCTBA, OPIrTeXHWKA, ayano- 1 BUOSOTEXHONOrUK);

e yyebHas nuTepaTypa v u3aartenbctea (CneunananpoBaHHbie
n3aaHua, No3HasaTenbHas v pasesuBaloLLas nuTepartypa, HarnagHble
nocobusa);

e meGenb (ayautopHas, nabopartopHas, ans 6ubnnorex);

® NHTEPaKTUBHbLIE TEXHONOMUK ([OCKU, NPOEKTOPHI);

® cpeacTea 6e30nNacHOCTU.

OpraHunzarop: MaptHepel hopyma:

s
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KHHKHOE ObO3PEHUE

KBAMUM WENKamb 3amaopoM!

Bonee pBannmaru aet [sBup Bymr
00 beJUHAET B CBOEM TBOPUYECTBE pa-
60Ty :KypHaJIUCTA U IPOPeCcCHOHAIb-
Horo ¢potorpada. Ero cHuMKU neyarta-
IOTCSA B KPYIHENUINNX 3Ky pHaIax U BbI-
CTaBJAIOTCA B My3edaX. 3a HUMHU Jlame
uaeT cBoeobpasHas oxoTa. PasHoria-
HOBOCTb MHTEPECOB aBTOpa OTpasH-
Jlack U B 0T6Ope MaTepuasa, U B KOM-
MO3UIIMU KHUTH, COCTOANIIEN U3 ABYX
yacTel. B nepBoii pacckasaHo o nudp-
poBoil GoTorpaduu, pacKpbIThl HEKO-
TOpbIE XUTPOCTH, OTIHYAOIINe ITud-
poBoii poToanmmapar OT IJIEHOYHOTO.
B wacTHOCTH, 0COGBIN pas3jesl OCBH-
IIeH BBIOOPY ONITUMAaJbHBIX ITapaMeT-
POB U1l Cb€MKH PAa3JINYHBIX 00 EKTOB
¥ pa3penIeHus, KOTOPOe MOAXOAUT JJI
TOT0 MJIM MHOTO BHUJa cChbeMKU. He mo-
BTOpAA a30yYHBIX UICTUH, OH COCPEJIO-
Ta4MBaeT BHUMaHHE Ha TBOPUYECKUX
npueMax, IIoMoras HOBU4Ky IIOCKopee
afanTUpoBaThbCAd B MHUpe ITUQPPOBOU
doTorpadpumn.

Bropas 4YacTe KHHUTH IIO3BOJISET
HNOHATH, nouyeMy ¢otorpadpusa — 3TO
uckycctBo. IlocTogHHO obpamasach
K YJITIOCTPATUBHBIM IIpuMepaM, By
BeJleT YUTATeJA OT IIPOCTOTO K CJIOK-
HOMY. MBI y3HaeM, KaK IIpaBUJIbHO Ha-
CTPOUTH alIapar, BeIOpaTh OCBeEIle-
HUeE U CKOMIIOHOBATh KaJp, U IoJIyda-
€M IIpe/ICTaBJIEHHE O JOIIOTHUTEIbHBIX
akKceccyapax, pacIIUpAIIUX BO3-
MOXKHOCTH KaMephl. Clefys coBeTaM
MacTepa, MOMKHO IOJYyYUTh XOPOIue
CHUMEKU IIPAKTHUYECKU C JT060U dpoTo-
kaMepoil. KHura He MeHee HHTepecHa
JUIs1 1podeCCUOHAJIOB, ITIOCKOJIbKY Ha-
nucaHa 4YeJ0BEKOM, yiKe JABHO CUU-
TAIOIINUMCSA KPYITHBIM CIEUATINCTOM
B CBO€H 06J1acTH.

IIpuio:keHneM, TaKKe COAEPIKAIIIUM
GOJIBIIOE KOJHUYECTBO HJLIIOCTPAIIUMA,
MOKHO IOJIb30BAaThbCSA KaK HpPEeIMeT-
HBIM yKa3saTeJIeM: B HEM COJIEPIKUTCS
00'bSICHEHHE BCEX TEPMUHOB U IOHS-
THUI, KOTOPBIE UCIIOIb3YIOTCSA B KHUTE.

KHUIA+
BUOEOKYPC

CAMARA IDDEKTUBHAA METOOAWKA B MWPE !

L
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= CHYNS !

Byw [1. Uudposas coTtorpachus.
MacTep-knacc.
M.: BKCMO, 2005 (c nnn. n CD).

Jln @poct
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OOTOIPADUS

B HO AOMOIHEM KoMNe0TEpE

®pocrT J1. Uncposas coTorpachus.
O6paboTka hOTOCHUMKOB

Ha AoMallUHeM KoMnbloTepe.

M.: ApT-PogHuk, 2006.

KHU2U LUGIPOB020 Mupa

Jomaniuasa ¢otonaboparopusa —
Jloporoe yJ0BOJbCTBHUE, OJHAKO JO-
MallHUU KOMIIBIOTE€P B COCTOSSHUM
3aMEHHUTh COBPEMeHHYI0 ¢oToMac-
Tepckyto. CoBceM HEMHOTO YCUINUY —
U BBI HE TOJIBKO HAyYUTECHh IOIyYaTh
Ka4eCTBEHHBIE OTIIeYaTKU, HO U CMO-
JKeTe TBOPYECKH SKCIIEPUMEHTHUPO-
BaTh C pPa3HOOOpPaA3HBIMU TEXHOJIO-
TUSAMHU, CPEJU KOTOPBIX HMUTAIUA
odceTHOM nneyaTu, apPexToB UHPpPa-
KPacHOU NJIEHKU, TOHUPOBaHUE, pac-
kpamuBaHue pororpaduil Bpy4HYIO
U MHoroe gpyroe. OBjlafieHUe TeXHU-
KO 4epHO-6esioli ¢poTorpacduu mor-
pebyeT GoJibllle BHUMAHUSA U YCUJIUH.
A UMHUTAIUU CTapblX TEXHOJOTUU
doTomeuaTu, TaKUX KaK CBETOKOIIUA
U eyaTh HAa 'YMMHUPOBaHHOHU OyMa-
re, IpUJacT CHUMKaM HEIIOBTOPUMOE
ouapoBaHue. Kpome Toro, Bbl y3HaeTe,

KaK OIPUMEeHUTh 9P PeKT MATKOPUCY-
rortero GUaAbTpPa, 106aBUTH NOAMINCH,
yCTPaHUTH AedeKT IJIEeHKH, UcIIpa-
BUTh (POH, BOCCTAHOBUTHL (poTorpa-
dwuro, co3raBaTh NaHOPaAMHBIE U3006-
pakeHUd.

J1da Kamaoro stana paGoThl TaHBI
nomnriaroBble HMHCTPYKIUHM, COHPO-
BOMK/JAONINECd WJIJIIOCTPAUAMU.
Bo3MoOXHO, He Bce OyZeT IoJIy4daTh-
cA cpady, HO KHUTa U3BeCTHOTOo ¢do-
Torpaga Jiu dpocra «{udpposasa ¢o-
Torpadusa. O6paboTka GOTOCHUMKOB
Ha JoMalllHEM KOMOBIOTEpe» CTAaHET
HE TOJbKO COBETUYHUKOM U ITOMOIIHU-
KOM Ha NIPOTAKEHUU BCeH BaIlel Ka-
porepsl doTorpada, HO U HCTOYHUKOM
BIoxHOBeHUsA. [{udpoBasa dororpa-
dus yxe cTasa 4acThI0 COBPEMEHHO-
o UCKYCCTBA, JOCTYIHOI'0 KAMXKJIOMY,
yMeIIeMy [[eHUThb IIPEKPaCHOe.

B mupe nayku [10] okmabps 2007



KHWKHOE OBO3PEHHE

HoBoe g paguoGuonozos

3HauuTeJbHAasA 4YacTh KHUTU CBfA3a-
Ha c aBapueld Ha YepHOOBIIbCKOI A9C
U MOMKET CJIYKUTH KJIACCUUYECKUM py-
KOBOJICTBOM He€ TOJIBKO JJIfl CTYJEH-
TOB-PaAN00OHO0JIOTOB, HO U AJIS IIUPO-
KOTO Kpyra MOJOABIX CIIEIUaJINCTOB,
WHTepecyouxca AeicTBUEM HOHU-
3UPYIOMIUX U3JIyYeHNN Ha UBOTHBIX
u gesoBeka. C y4yeToM NOABIIAIONUX-
€A 10 CUX 0P ICEBJAOHAY YHBIX OLICHOK
PaaMoJIOTUYEeCKUX IOCIEICTBUI aBa-
puu n1aH UX OOBEKTUBHBIM aHAIU3,
onmHupaloIUiicsa Ha GOJIBIIION oTedec-
TBEHHBIM HAy4YHBINM U ONPAaKTUYECKUU
OIIBIT, 2 TaKe Ha MHEHUe 3apy6ex-
HBIX 9KCIIepTOB. HEeCKOJIBKO ry1aB 1moc-
BAMIEHBl MOJEKYJIAPHBIM MeXaHU3-
MaM paauno6uogorundeckux 3p@erTon
¥ KOMOMHUPOBAaHHOMY JEWCTBUIO HO-

HU3UPYOIIUX U3JIYYeHUU ¢ IPYyTUMHU
areHTamMu. B yacTHOCTH, paccMoTpe-
HO COBpPE€MEHHOe COCTOsSIHHE BoIIpoca
0 MOJIEKYJIAPHBIX MeXaHHU3MaXx, o pop-
Me U JUHaMUKe KJIeTOYHOU rubeau u
penapanuu nocise obaydeHusa. OTae-
JbHAA YacTh KHUTHU IIOCBAIIEHA BOI-
pocaM paguanuoHHOM 6€301aCHOCTH.

[IpaBUJIBbHOE BOCIPUATHE B3aNMO-
CBA3U BO3/JeHICTBUI NOHU3UPYIOIUX
W3JIyYeHUN U 3J0POBbA OIpeesid-
eTcd ypOBHEM 3HAHUA 3TUX BOIPO-
COB IIUPOKON MEAUIIUHCKOU 06IIe-
CTBEHHOCTBHIO. BocmoiaHeHUWe Ipo-
6e1a — OCHOBHAA 3ajada JaHHOU
KHUTU. ABTOPBI KHUTYW — IIPU3HAaH-
HBbIE B MUPeE CIIEITUAJTUCTHI B 06J1aCTH
OMOJIOTUYECKOT0 BO3/IeICTBUS pagu-
AUy ¥ IPOTHUBOJIYYEBOU 3alIUTHI,

CIL Apsmomenxo AA. Bamucom
_—

PATMOBMOJIOIVA
YEJTOBEKA

fipmoHeHko C.I., BariHcoH A.A.
Papuo6uonorus YyenoBeka

M XMNBOTHbIX / Y4e6. nocob.

M.: Bbicw. wk., 2004.

a TaKiXKe pa}:[PIOﬁI/IOJIOFI/I‘-IeCRI/IX OCHOB
JIEHEHUSA paKa.
VpuHa MpoLknHa

Bynauam. KaHoHbl. UcTopus.
UckyccTtBo. M.: UMM, «dnsaiiH.
Mudopmaums. Kaptorpacdus», 2007.

apuMbie 0fpassl by

N3pgaHWi, NOCBAMIEHHBIX ApPEeBHEN-
eyl MUPOBOU pesIuruu — Oyaan3my,
JIOCTATOYHO MHOTO, HO KHura «byn-
au3Mm. KHanonsl. HMctopusa. MckyccTBo»
3aMETHO OTJIMYaeTCs OT BCEro, 4To
n3jaBaJjoch 10 cux nop. B Hel npex-
CTaBJIEHBl JIETEHJbl U NpeaaHud o6
ocHoBaTeJsie dTOU penuruu — bypne
[ITakbAMYHHU, OCHOBHBIE IOJIOMKEHUA
€ro y4eHHs, CBeJJeHUSA O BexaxX pas-
BUTHA U PaCIpPOCTPAHEHUA YYEHUA
B Pa3JIMYHBIX CTpaHaX, OINHUCAHUA
3HAMEHUTBIX MOHACTBIPEU U XPaMOB.

KaszaJsiocs 6bI, Bce 9TO He HOBO, HO
€CTh B 3TOM U3JaHUU HEYTO 0COGEeH-
Hoe. CTpyKTypa KHUTHM OTJIHYaET-
CcAd OT NPUBBIYHBIX ONHCAHUN Oy[I-
[u3Ma B 3allafHOM 1uTepaTtype. AB-
TOPBI IMpEAJararlT OCHOBATEJbHO
03HAKOMUTBLCS C CAMHUM IIOHATHEM
6ynauaMa. Biaromapsa ocob6eHHOMY
«fA3BIKY», HCIOJIb3yeMOMY B HOBeC-
TBOBAHUU, CO3JAETCS IEJOCTHBINA
U CUCTEMHBIN 06pa3 6yxauama. Posib
CJIOB B KHUT€ 3a4aCTYIO UTPAIOT U300-
paskeHusa GyAIUNCKUX MOHACTBIPEH,
XpaMOB, WKOH (TaHKAa), CKYJbOTYP

Qb

1 60KeCTB, CHMBOJIBI OyAi3Ma, IIpe-
MEeTBHI KyJbTa U JIEKOpaTHUBHBIE OpHA-
MEHTBHI.

Yuyenuro Byaasl npucyie Belpaxarhb
WJIEU U IOHATUA, lasKe caMble abCTPaKT-
HBIE U OTBJIEYEHHBIE, B 3pUMBIX oOpa-
3ax. BeiGpaHHBIN ITOAXO ClIeAyeT JaH-
HON TpaJUIIUU BBIpAKEHUA U (PUKCa-
UM BHYTPEHHETrO COJAEp:KAHUA Uepes
BHeIllHUe o6paapl. [lociaegoBaTessam
9TOM PEJIUTMU CUMBOJIUYECKUE N300-
paskeHHud IOMoTaloT yAep:KUBaTh B I1a-
MATU U IPOSACHATh B CO3HAHUMU CJIOK-
HeHIIye, Io4YTH HeyJI0OBUMbIE TOHATHUA,
YCKOJIb3aIOIll€ OT CJIOBECHOI'O OIlpe-
neyieHUs. Ha 2ToM Iy TU OTKpbIBAeTCA
OpaKTUYeCKU HEN3BECTHBIN 3a11a/THON
KYJIbType 06pas «3puMoro» 6yaamu3Ma —
o6pa3 He ¢pparMeHTapHBIH, a IeJIOCT-
HBIA U CUCTEeMHBIN

Ha cTpaHuIax KHUTH ITPEJICTaBICHBI
¢oTorpadum fpeBHENIITNX OYAIUNCKIX
CcBATBHIHb TubeTta, ClieHBl U3 Oy uii-
ckoi Muctepuu [lam, nopTpeTsl coBpe-
MEHHBIX TUOETCKHX IEPEPOKICHIIEB.
M3paHue pEeKOMEH/I0BAHO IIUPOKOMY
KpYyTy 4yuTaTeseH.

B Mupe Hayku [10] okmabps 2007
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Knio4yeBou Bonpoc: «Aguule ropoga»
B.B. MaskoBckoro — 370...?

SCI-DOKU

1. B SCI-DOKU nnpaBuja HU4YEM HE OTINYA0T-
cAd OT TPAAUIIMOHHBIX CYZOKY, IIPOCTO 3/I€Ch
nudpel 3aMeHeHbI OyKBaMU (nodpobHee o 20-
nosonomke cm.: [lenaiie JK.-I1. Hayka o cyooky
// BMH, Ne 12, 2006).

2. 3ajaya UTrpoKa — pacCTaBUTh OYKBHI
B KJI€TKHU KBajpaTta 9x9 Tak, 4ToObI HU OfHA
OyKBa He IOBTOpPsAJach ABaK/Ibl B OJHOM CTPO-
Ke, CToI6IIe NI BhIICJIEHHOM KBaipaTe 3x3.

3. He myraiitecs: Bce 9 GYKB, NCHOJIb3yeMBbIX
B UIpe, M3HAYAJIBHO yiKe BHECEHBI B KJET-
KM KBaJpaTa Kak MUHHUMYM II0 OTHOMY pa3sy
Kaskaad.

4. Eciyiz 6yKBBI OyIy T pacCTaBJIEHBI IIPABUIb-
HO, TOTJla B OJJHOM U3 PAJOB HMJU CTOJGIIOB
MOIKHO O6y/IeT IIpoYecThb CJI0BO, CIyKalllee OT-
BETOM Ha KJIF0YEeBOM BOIIPOC UTPHI.

Yonaumn!

KnioyeBou Bonpoc: OpeBHuit siLlep
C KOCTAHbIM «3260pOM» Ha CMNHEe — 3T0...7



BbICTABKH, KOHDEPEHUHH, DOPYMbI

dBUALLUS w xochmonasTHKA-2007

BUAIIMOHHO-KOCMHUYECKUIN CaJIOH
AKC-2007, npoxoguBmiuii ¢ 21 o
26 aBrycra B IIOAMOCKOBHOM JHyKOB-
CKOM, B 9TOM T'Oly OTMETHUJI CBOE IIAT-
HajaaruiaeTue. [Io cpaBHEHUIO C IIpe-
JBIIYIIUMU BBICTAaBKAMM, HA BOCBMOM
MAKCe 3HAYuUTEIBHO paCIINpPHUJIACH
9KCIIO3UIIUA POCCHUHCKUX IIPEeAIpU-
aruil. IlepBoodyepesHOoe BHUMAHUE
OBLJIO y/IEJIEHO MHHOBAIIMOHHBIM pas3-
paboTKaM, HOBBIM T€XHOJIOTUAM U IIEp-
CHEKTUBHBIM IIpOrpaMMaM COTPYAHU-
yecTBa PO ¢ BegymuMu oTpacieBbIMUA
MeKyHapOJHBIMHU OpPraHNU3alluAMU.

B uuncie TpagUIIMOHHBIX IAPTHEPOB
Poccun Ha MAKCe — EBponerickoe Koc-
muyeckoe areHTcTBO (EKA), mpencra-
BUBIIIEE€ IIPOrpPaMMy C y4dacTtueM HH-
CTUTYyTa KOCMHUYECKHUX HCCJIEAOBAHUMN
PAH, UHCcTHTyTa MEIUKO-OHOJIOTHYE-
ckux 1mmpo6iaem PAH, PakeTHO-KOCMU-
YEeCKOTro KOMILJIEKca «JHeprus» u LlenT-
paynpasiieHHus nojetamu. Ha BecTpeyax
C y4JacTHeM IIpeAcTaBUTeJIeN JeI0BBIX
KPYT'OB U IIPOMBINIJIECHHBIX ITPEIIIPU-
ATUN pAAa cTpaH o0CyXJaJICA IIUPO-
KHU KPYT BOIIPOCOB, BKJIIOYas 9KOJIOTU-
YeCKUU MOHUTOPHHT, noaaep:kKy MKC
U peaJn3allio COBMECTHBIX HAyYHBIX
IPOEKTOB Ha OKOJI03EMHOM OpOUTe.

B 11eHTpe BHUMaHUA rOCTEN U y4acT-
HUKOB MAKCa — oJMHOYHBIE U IPYIIIIO-
BBI€ I10JIETHI, [IOKa3aTeIbHbIE€ BBICTYII-
JIEHUS MUJIOTAMXKHBIX TPy, HATIAIHO
WJITIOCTPUPYOIINE SKCIIyaTaIMOH-
HBIE XapaKTEePHUCTUKU U BO3MOIKHOC-
TH BOEHHOW U TPamKJaHCKON TEXHU-
ku. Cpeayu YHUKaJIbHBIX Pa3paboToK

B MUPOBOM aBHaCTPOEHUU — BEPTOJIET
Mu-8TI, 06OpyAOBaHHBIM JBYXTOII-
JINBHBIMU JIBUTATEJISIMHU, CIIOCOGHBIMHA
(GYHKIIMOHUPOBATH KaK Ha aBUAIIMOH-
HOM K€pOCHHE, TaK 1 Ha aBuarase.
Takxke ciaegyeT OTMETHTH HOBBIE
NPOAYKTOBbIE JIMHEWKW aBUAIU-
OHHBIX MaTE€pHaJIOB U JBUTrATEJEH,
a TaKKe IIOPTAaTUBHBIX HaBUTAIU-
OHHBIX IIPUOOPOB, CO3JaHUE KOTO-
PBIX CTAJIO BO3MOMKHBIM Ojarogaps
roCcylapCTBEHHOM IIOAJEPIMKKE pas-
BUTHUA HaHOTEexHoJoruit B Poccum.
3a mecan 7o MAKCa [Ipesugentom PO
B.B. IlyruubiM Obl1 moxmucaH De-
nepaabHBIM 3akKoH Ne 139-d3 ot
19.07.2007 «O Poccuiickoil Kopropa-
U1 HaHOTexHoJJoruu (PocHaHOTEX)>.
CoryacHoO JOKYMEHTY, GMHaHCHUPOBA-
HHE HAHOMHAYCTPUHU COCTABUT OKOJIO
180 muapp py6iei, 13 HUX B yIIpaBiie-
HUe PocHaHOTEXa IlepefaeTca He Me-
Hee 130 Mipa, 4To OyZIeT CIOCOGCTBO-
BaTh KOHIEHTPAIIUU KaIUTaJOBJIO-
JKEHUM, MIPUBJIEYEHUI0O WHBECTUIIUN
B IPOMBINIJIEHHOCTh BBICOKHX TE€XHO-
JIOTUU U HaJle:KHble TAapDAHTUHU JJId 3a-
pyOeXHBIX NAapTHEPOB B @9POKOCMU-
gyeckou cgepe. IIppmMepomM HAaHOTEX-
HOJIOTUYECKOTO COTpyAHUYecTBa PD
n EC na MAKCe aBiseTcsa Ipe3eHTa-
nusa mBednapckod dupMmbr Globatex
AG, mpeacTaBUBIIEH MHOIOQYHKIIHO-
HaJbHBbIE MeTaJs1oo6pabaTeIBalonue
KOMIIJIEKCBI U HAaHOIIPEIM3UOHHOE
o6opyioBaHUE JJI a9POKOCMHUYECKO-
ro Npu6GOpPOCTPOEHUSA, AaTOMHOI'O Ma-
muHocTpoeHusa u TIOK.

B paMEkax Hay YHOU ITPOTpaMMBbI KOH-
¢depeHnuy, mocBAmeHHOU 160-# ro-
JOBIIUHE co AHA poxaeHus H.E. Hy-
KOBCKOI'O, B YAaCTHOCTHU, COCTOSJICHA
IX MexayHapoAHbI Hay4YHO-TEXHU-
YECKHUH CHUMIIO3UYM <«ABUAIIMOHHBIE
TexHosornu XXI Beka» (ASTEC’07). ITo-
mMuMo KoHdepeHInu «HoBble pybemu
aBUAIlMOHHOW HayKW», OBLIN IIpOBeE-
JI€eHBbI POCCHUICKO-EBPOIIEICKUU CEeMU-
Hap «KoHIennmuu u TEeXHOJIOTUU BO3-
JAYILIHOTO ABUMKEHUS» U IPUYPOYEH-
Hada K npoBoguMoMy 'ony KHP B P®
POCCHUICKO-KUTANCKasd KOH(MEepeHIIUs
110 a9POAUHAMUKE, JTUHAMUKE I10JIETA
¥ IIPOYHOCTH JIeTaTEIbHbBIX allllapaToB.
Paspen MAKC-2007 «By3oBckasa HayKa
U aBUAIIMOHHO-TEXHUYECKOE TBOpYeE-
CTBO MOJIOJI€KI» BKJIIOYaJ, B TOM YHC-
Jje, Hay4YHO-IPAaKTHUYECKYIO0 KOH(pe-
peHIuIo «By3oBCcKad HayKa: IPobJIeMbl
U IEPCIEKTUBBD, MEHAYHAPOAHBIU MO-
JozexHbIN QopyM «Byaylnee aBuanud —
3a MoJoou Poccueil» 1 KOHKYPChI MO-
JIOJE€HBIX NHHOBAIIMOHHBIX IPOEKTOB
JTojleT MBIC/IN: aBUAIIUSA U KOCMOHAB-
TuKa — 2007» 1 J1aThII OKEeaH>.

B paGoTe cajoHa IPUHAIA ydac-
THhe cBbllle 700 ¢upm Gojiee yeM U3
30 cTpaHs, ero noceTuau okosao 600 ThIC.
YeJIOBEK, ObLIIN 3aKJII0YE€HBI KOHTPAKTHI
Ha CyMMy, ImpeBblmnaniyn $3 mapa.
Bce 5T0 CBUAETEIBCTBYET O HEOOX0OAU-
MOCTH 60Jiee PeryIapHOro IPOBeICHUA
MAKCa — Hampumep pas3 B IIOJTOpa
rojia NI KA bl TOJI.

JleoHnp PaTkuH
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joseie orguTel (JHEROMAUEN

B ncTopum pasBUTUSA MHUPOBOM Ha-
VKU TJIaBHBIMH T'€pPOAMHU CTAHOBATCSH
ujgeu, o0beJUHAIONIUE JTIOJAENH, MOOU-
JIU3ysd UX TBOPYECKUE YCTPEeMJIEHUS
U CIIOCOOCTBYS peaju3aluu IJIAHOB
U IIOCTaBJIEHHBIX Iejel. Tak, B 1929 .
KOJUIEKTUB €JUHOMBIIIJICHHUKOB IO/
pykoBoactBoM B.II. T'mymixko mpucty-
U K paboTe 10 CO3/TaHUI0 PaKeTHBIX
ABUTATEJIed. DHTY3Ua3M MCCJIefoBa-
TejJel M Bepa B OCYIIeCTBHMOCTBH 3a-
MBICJIOB OKa3aJHCh CUJIbHEEe 06CTodA-
TEJIbCTB, U Pe3yIbTaTaMU MHOT'OJIETHEHN
paboTel ctanu paspabotku KB (Bro-
CJIeICTBUU HAY YHO-IIPOU3BOICTBEHHO-
ro o6beauHeHns — HITO) «JHepromMar.
4 oxkTaA0OpA 1957 r., Korga cocToAICH 3a-
IIyCK pakeTon-HOocuTenaeM «CIyTHHUK»
HIIO nepBoro NCKyCCTBEHHOTO CIIy THU-
Ka 3eMJIU, OTKPbIJIachk HOBAad 3pa I10JIe-
TOB 4YeJIoBeKa B KocMoc. JKuakocTHBIE
paketHble nBurateau (FKPI) 12 oxkTa6-
pda 1961 r. BeIBeu Ha opOoUTy KOpabiIb
«BOCTOK», TIOJIOKUBIINN HAYaAJIO ITHJIO-
THUPYEMON KOCMOHaBTHUKe. Py 60eBbIX
MEKKOHTUHEHTAJIbHBIX OaJlJIUCTHYe-
CKHUX paKeT Takme ocHalmeHbl HIPJ]
npoussoacTsa HITO.

MOCKOBCKaR

Xl MockoBckas
NPOMbILLJIEHHAs
BbICTaBKa, npowiefLlas
Ha BBL, ctana ogHnm
N3 LLeHTpalibHbIX
MeponpuUaTUmn

IHA ropoga —

860-netunss MockBbl

C y4eToM HNPHOPUTETHBIX HAIHO-
HaJIbHBIX IPOEKTOB B 3TOM TOAYy €€
Aesus — «Hayka. IIpOMBIIIIJIEHHOCTS.
NuBecTunun». Hapsaay ¢ IpPOMBIII-
JI€EHHBIMHU 1 Hay4YHO-IPOU3BOACTBEH-

Cerognda apurarenu OAO «HITO Suep-
romanr uM. axkagemuka B.II. Tmyn-
KO» yCTAHOBJIEHBI Ha paKeTaX-Ho-
(PH) «dmemnp»,
«Hocmocy», <MosHusA, IIpoTon», «Coroa»,
dlurnon». PaspaboTka usnenus PII-180
niaa PH «Atnac 3» u «<Atiac 5» mpous-
BogcTBa CIIIA cTana NpuMeEpoOM ycC-

CUTEIAX «3eHUT»,

IEIIHOr0 MEXKAYHAPOJHOTO a3pOKOC-
MHUYECKOTO COTPYAHHUYECTBA [BYX
BEAYININX KOCMHUYECKUX JepiKaB.
AKTUBHaA Hay4YHad IeATEJIbHOCTD CO-
TPYAHUKOB «JDHeproMaimia» CTUMYJIU-
PyeT JaJbHEUIININ NOUCK MHHOBAIU-
OHHBIX TE€XHOJOTMYECKUX PEIIeHUH.
OfHO M3 HUX — TEXHOJIOTUd, 6Jyaro-
apA KOTOPOM OJUH U TOT K€ JBUTA-
TeJb IPUMEHUM Ha peXUMax IepBOU
M BTOPOM CTYIEHAX pPaKeT-HOCHUTE-
ne. AbderT gocturaercd 6aarogapsa
IPUMEHEHHUIO0 HOBOTO cMeceobpasoBa-
HUA B KaMepe 3-koMmIoHeHTHoro HKP/]
Ha TOIIJIMBE CKUJIAKHUN KHUCJIOPOL—
KEPOCUH—IKUAKUN Bomopoz». Takxe
uayT paboThl IO CO3JaHUIO OJHOKA-
MEPHOTr0 KHCJIOPOJHO-KEPOCHHOBOTO
HKP]I nyist poCCUNICKUX paKeT-HOCUTE-
e (AHTapa.

[IOMbllLNEHHd

HBIMU NPEANPUATHUAMU CTOJHUIBI
CcBOM HapabOTKU NPOEMOHCTPUPOBA-
JIM HayYHbIe OpraHU3aluu U 06paso-
BaTeJIbHbIe UHCTUTYTHI, (PMHAHCOBBIE
U KpeJUTHBIE YUPEKIeHUA, HHBECTU-
IUOHHBIE (POHBI.

B paMkax BBICTABKH OBLJI IIpOBe-
JleH KOHKypc «Jlydimas oTedecTBeH-
Hada npoayknua 2007 rogar. B HomuHa-
nuu «[IlepcrieKTUBHBIE 1 MHHOBAIIMOH-
HbIe pa3paboTKW» cpenu nmobeauTesren
JIOCTOMHOE MEeCTO 3aHAIU HUHCTHUTY-
TbI PoccHUMCKON akajeMuu Hayk. Tax,
NHCTUTYT MOJEKYJAPHOU T€HETHKU
PAH oTMeuYeH 30JI0TOM MeIaJIbIo 3a HO-
BYIO TE€XHOJIOTHUIO JUATHOCTUKM 60Jje3-
HU [JapKkuHCOHA M TpeMsA cepeGpsaHbI-

Kpowme Toro, B «DHeproMmaie» BegyT-
cA pa3paboTKU HAa3€MHOTO IIpUMEHEe-
HUA. B yacTHOCTH, CO3JaHNE MOITHBIX
HACOCOB IIOBBIIIEHHONW HaJe#kHOC-
THU [ IIepeKadyKku HeTH 1o Tpy6o-
IIPOBOJAM II03BOJIMJIO HE 3aTNIy0IATh
HACOCHYIO CTAHIIMIO IIPU MOHTAaIKe,
a pacriojaraTh Ha MOBEPXHOCTU 3€M-
JIW, YTO CYIIECTBEHHO Y/EIIEeBIISET €€
TeX00CIyKUBaHUE U yIy4lllaeT TeX-
HUYECKHE XapaKTEePUCTUKHU.

[IpeacTaBiieHHE HOBBIX pa3paboToK
COCTOAJOCHh Ha NpecC-KOH(EepeHI U
C yJacTHEM HIpeacTaBUTeJIeHd pyKo-
BoacTtBa HIIO B UTAP-TACC. Ha me-
PONPUATHU TAKKE BBICTYNHNJI YJIE€H
PAEH, coBeTHuK cerxnuu «yma-
HUTApHbIe HAyKW U TBOPYECTBO»
A.A. IITnioB. XyA0KHUK ObLI HMHUIIHA-
aTOPOM HNPOBEAEHUA NEPBOU B MU-
POBOM HMCTOPUH KOCMOHABTUKU BBI-
ctaBku KapTuH Ha MKC B 2007 r.,
ydacTBOBaJl B HECKOJIBKUX JEeCATKAaX
COEMCTBYS PpPa3BUTHUIO
POCCHUIICKOY KOCMOHaBTHUKU. [IoaTOMy
K IIEPEYHCIEHHBIM OpOUTaM «JHEPro-
MaIla» cjaefyeT J06aBUTH €Ile OJHY —
KYJIbTYPHYIO, II03BOJISAIONIYI0 HAan60-

BBICTABOK,

JIE€ TIOJIHO OTPa3UTh BOCIIPUATHE Ha-
Y4YHOM KapTHUHBI MUPA.

Jleonnp PaTkuH

BbIGTABKA — 2007

MU MeJaJAMHU: 3a pa3paboTKy HOBO-
ro TPOMOOJMTHUYECKOIO IIpermapara,
peareHToB AJisd PaHHEW AUAarHOCTHUKU
PEBMaTOUIHOIO apTPUTA, a TaKkxe dep-
MEHTHOTO IIpernapara JJi HOBBIIIEHU
KadecTBa MACHBIX IPOAYKTOB. He ocTa-
Juch 6€3 Harpaj pa3paboTKy, IpeJHa-
3HA4YE€HHBIE JJI MaJIoro OU3Heca, CHU-
JKAIOIME HArpy3Ky Ha OKDPYKaIOILyIO0
cpeny: 30JI0TOM MeAaJIbI0 OTMEUYEH IIPO-
€KT 0]l HAa3BaHUEM «YTUIU3AIUA OTX0-
JIOB CTEKJIa B IEKOPATUBHO-00IUII0BOY-
HbIE MaTE€pHUAJIbl, B KOTOPOM IIPAHAINA
ydJacTue crienuaaucTel O6beIMHEHHOTO
HHCTUTYTAa BBICOKUX TemIrepaTtyp PAH.

MpuHa lMNpowknHa
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DCBOODQUMD or 3AnPoreAMMAPOBAHHOI CTAPOCTH

27—28 aBrycTa TEeKyIIEero roga B cTe-
Hax OJHOrO M3 CTApPEUNINX POCCHUU-
CKHUX By30B, UHCTUTyTe UM. A. H. BeJo-
3€pPCKOr0, B pAMKaxX MHBECTUIIMIOHHOT'O
npoekTa «IpaKTU4YeCKoe HCII0JIb30Ba-
Hue noHoB CkyJjlayeBa» IpoIga KOH-
depennusa-cemuHap «OtT Homo sapiens
K Homo sapiens discatenatus». YaeHble
u3 Poccun, Yrpaunsl, CIIIA o6cy:xaa-
JIU BOIIPOCHI, CBA3aHHBIE CO CTApPEHU-
€M U T€HEeTUYECKMMU IIporpamMMaMH
KaK 6JIarOoNpUATHBIMH, TaK U KOHTP-
OPOAYKTUBHBIMHU JJII T'€HOMa, Oopra-
HHU3Ma WM cOoObIIecTBa OPraHU3MOB.
B TeueHMe ABYX JHEH CIylIaTe/ I CMOT-
JIY TIOJIYYHUTH CBEKYIO U JOCTOBEPHYIO
nHpOpMaAIUI0 O ABJEHUU (EHOIITO-
3a y 6aKTepui, JPOKIKEH, IKUBOTHBIX.
BrlI paccMOTPEHBI BOIIPOCHI JIETAP-
TUH, 3UMHEH COAYKHU, a TaKiKe MUTO-
XOH/ZIpUAJIbHBIE THUIIOTE3bl CTAPEHUA.
C pmokjgazaMu Ha KOH(MEPEHIIUU BBI-
crynuiau K. Jlprouc ua lleHTpa aHTH-
MUKPOGHBIX wmcciaenoBaHuil CeBepo-
Boctounoro yHuBepcurera BocToHa

(CLLIA), ©.®. CeBepuH, IpeACTaBUBITUNI
UHCTUTYT (PU3UKO-XUMUUYECKOU OHO-
sgorum uMm. A.H. Benosepckoro (Poccus),
M.II. MomkuH u3 MHCTHUTyTa CcUCTe-
MaTHUKU W 3KOJIOTUU KUBOTHBIX CH-
oupckoro otaeneHusa PAH (Poccus),
H.C. I'aBpunosa u JI.A. 'aBpuios us
IlenTpa crapeHusa YHusepcurtera Yu-
karo (CILIA), B.H. AHucumoB u3 I'epon-
ToJiIorndeckoro obmiectBa PAH, HUU
onkosiornu uM. H.H. TlerpoBa (Poccus)
1 MHOTHE IPyTHE U3BECTHBIE yYEHBIE.
«HazBaHme Hamley KOH(PEpPEeHIINU
oApa3yMeBaeT BO3MOMKHOCTD JBUKE-
HUdA oT Homo sapiens k Homo sapiens
discatenatus, T.e. OT 4YeJIOBEKA pa3yM-
HOTO K YeJIOBEKY pa3dyMHOMY OCBOOOK-
feHHoMY. OCBOGO0XK/IEHHOMY, B IIEPBYIO
odepeab, OT BIUAHUA IIPOrpaMM CTa-
PEeHUA U APYTUX KOHTPHPOAYKTHUBHBIX
A UHAWUBHUAA IIpOrpamMm», — OTMe-
THJ B cBoeM BeicTymieHuu B.II. Cky-
nadgeB. [logBOAsA UTOTH, OH TAKMKE OTME-
THJI, YTO KOH(MEPEHIINA IIPOIIJIa 00
TBOPHO, U, IT0 MHEHUIO OPTaHU3aTOPOB,

9TOMY CIIOCOO6CTBOBAJ CBOOOIHBIN 00-
MeH MHEHUSAMH (MeponpusaTHe OBLIO
OpraHM30BaHO B BHUJe HepOopMaIbHOU
JIVICKYCCHH).
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MOPYMbl

POCCUNCKAY HAYKA - scemmpbii 5Peny

Poccuiickasa akajeMud HAyK 4Yepes
17 neT oTMETUT CBOM TPEXCOTIETHUM
o6uei. 3a BCIO cBolo uctopuio PAH
NpUAEPHKUBAIACH ITOTUTUKN HOAAEP-
KW Hay YHBIX LIIKOJI, IOy YUBIIUX CE-
TOAHA 3aC/IyKEHHOE IIPU3HAHUE CO CTO-
POHBI MUPOBOM O6IIIECTBEHHOCTH.

IIpoBOogUMBIE CEroAHA Pe(OPMBI IPU-
3BaHbI NOBBICUTH 3 (HEKTUBHOCTH Ha-
VYHBIX pa3paboTOK U CIIOCOGCTBOBATH
IPUBJIEYEHUIO KaIlUTAJIOBIOKEHUN
B (yHAaMeHTaJbHbIE U IIPUKJIAJHBIE
ncciaeaoBaHuda. OJHUM U3 Iy TE€H TaKo-
r0 COTPYAHUYECTBA CTAJIO y4acTHE OTe-
YeCTBEHHBIX MPEeANPUATUN U (pUHAH-
COBBIX MHCTUTYTOB B UHBECTUPOBAHUH
yupesxaeHnii PAH, By30B 1 HAy YHBIX Op-
ragu3anui. Ha cocToaBIeiica MUHYB-
muM JieToM B 3aanuu [Ipesnaunyma PAH
BCTpeYe NpeAcTaBUTeIe HAyYHOU 06-
IIIECTBEHHOCTH OOCYIKJAINCh BOIIPOCHI
B3aMMOJEUCTBUA POCCUHCKOro 613Heca
W HAyKW B Pa3BUTUN MHHOBAIIUU.

oCHE[ldNbHaY

B MockBe BHEpBBIE 3a IIOCJIEIHUE
30 set npouna 'eHepanbHaa accaM-
6imess MesxayHapogHOU kKapTorpadu-
yeckod acconuanuu (International
Cartographic Association, ICA), co3BaH-
HadA JJId o0CcyxaeHuA HanuboJjiee Bad-
HBIX BOIPOCOB Ppa3BUTHUA MHUPOBOU
KapTorpadumn.

Foctuauna «KocMmoc», mpuHABIIAA
YYacTHHKOB U rocteid XIV I'eHepab-
Hoi accam6ien ICA u XXIII MexayHa-
poAHON KoH(pepeHIIU KapTorpados,
c 4 o 10 aBrycTta 2007 r. npeBpaTH-
JIaCh B IIEHTP MHUPOBOM HAayYHOMN MBIC-
Y, mTab 110 pemeHn0 HEOTIO0KHBIX
npo6isiem ICA. BricTaBiI€eHHBIE BO Bpe-
MaA paboThl accamMbiieMm B KadecTBe
9KCIIOHATOB Ha CTEHJaX KPacOYHBIE
KapThl U CXEMBI CTAll CBUJETEIb-
CTBOM TOr'0O, YTO KapTorpadusa — 3TO
M HayKa, U UCKYCCTBO OJHOBPEMEH-
HO. CoBpeMeHHbIe THPOPMAIIOHHEIE

Ilo cnoBam Buue-nipe3ugeHTa PAH
arkagemukra H.JI. Jlo6perioBa, B3auM-
Has 3aWHTEpPEeCOBAHHOCTH OH3HecC-
CTPYKTYpP ¥ HAy4YHBIX OpraHU3aIluu
TII03BOJIAET COBMECTHO pPeaJIn30BbIBAThH
MacmTabHble NTHBECTUIIMOHHBIE IIPO-
rpammebl. C aToi nieabio PAH 1 Mexay-
HapojHasd akKajeMusa 6GpeHja opraHU-
30Bajiu KOHKypc «BpeHa u Hayka», HA
KOTOPBIA OBLIIO IPEACTABICHO CBBIIIE
60 npoexToB. Cpeayd OCHOBHBIX Ha-
OpaBJIECHUW — HCCJIEeA0BAHUA B 00-
JIJAaCTH 9HEPTeTHUKU U TPAHCIIOpTa, UH-
(dOopMaIlMOHHBIX U HAHOTEXHOJIOTUH,
a Takke IPOo6IeMbl 9KOJIOTHH, 3/I10pPO-
Bbs YeJIOBEKA U Ka4yeCTBa KU3HU.

JJIg KaKJa0ro M3 HanpaBJIEHUHN y4-
pexgaTCca KOPHOpaTHUBHBIE TpaH-
ThI (0T 0,3 o 1,5 muH py6aeit). Cpegu
IIpeACTAaBICHHBIX HAa KOHKYPC IIPOEK-
TOB — pa3paboTKa CHCTEMBI yIIpaB-
JIEHUS BIIPBICKOM Ta30BOT0 TOILIH-
Ba Ha 6a3e aJalTHUBHBIX aJITOPUTMOB

KAPTOTPAMUYECKAR ACCAMBIER

TEXHOJIOTUH, HECOMHEHHO, 00JIErYMIn
paboty kaptorpadoB, HO He CAeJIaIii
UX 3a7auy MeHee CJIokKHOMU. OgHol u3
BaKHEUIINX IIPOO6JIEM COBPEMEHHOM
KapTorpaduu ocTaeTcs IIOUCK 3P Pek-
TUBHBIX 1 TOYHBIX MTHCTPYMEHTOB U3~
MEpPEeHUA U OIepAaTUBHOI'O BHECEHUS
U3MEHEHUH B CyLIEeCTBYIONINE KapTHI.
IloBBINIIEHNUE CTEIEHU AeTaIu3aluu
00'BEKTOB B IIpollecce KapTUPOBAHUS
3a/IJaHHOI'0 yYacTKa MECTHOCTH IIPeJ-
nojiaraeT NpegoCTaBJIEHUE JOIOTHU-
TEJIbHBIX BBIYHCIUTEIbHBIX PECcyp-
COB — 00beMOB IaMATHU B UH(GpOpMa-
IIUOHHBIX XPAaHUINIIAX, BBIJEIAEMbIX
151 XpaHeHUus onupoBaHHBIX KapT,
W IPOU3BOJUTEIHBHOCTH IIPOIIECCO-
POB, MOIITHOCTEH KOTOPBIX YaCTO ObI-
BaeT HEJOCTATOYHO /IJI1 GBICTPOTO I1e-
pecyeTa KOOpAUHAT.

Jpyras, He MeHee BaMKHadA IIPO-
6seMa B MHUPOBOUW Kaptorpadum —

C IaMATBIO AJId ABUATATEIeH BHYTPEH-
HETO CrOpaHUs HA3EMHOI'O U BOJHOIO
TPaHCIOpPTa, METO U TEXHOJIOTUU Gec-
KOHTAKTHOT'O U3MEPEHUA TPEXMEPHOU
TreoMeTPUHU KPYITHOTa0apUTHBIX 00bEK-
TOB, CO3/JaHME BLICOKOTEMIIEPATY PHOT'O
TBEPJOOKVCHOI'O TOIIJIMBHOIO 3J1€MEH-
Ta C yAyYIIEeHHBIMU XapaKTEePUCTUKA-
MU, COPOEHTHI HA OCHOBE KOMIIO3UTOB
13 OIPUPOAHBIX U CUHTETUYECKUX IIO-
JIMMEPOB JJIS OYUCTKU BOJBI OT HePTe-
NPOAYKTOB M ApOMAaTHYE€CKUX YTJIEBO-
0poAoB. MeskayHapoaHbIN J1a3epHbBINA
neHtp MI'Y mpexncraBul Ha KOHKYPC
pa3paboTKy IO 3alIUTe JUHUKN CBA3U
MeKAY YAAJIEHHBIMU II0JIb30BaTEIAMU
Yyepe3 CepBUCHBIE IIeHTPHL. CyTh pabo-
ThbI COCTOUT B UCIOJIb30BAHUMN HUHTET-
PUPOBAaHHOU KBAHTOBOW KPHUIITOrpa-
(uyeckoll cucTeMBbl paclpeaeIeHUs
KJIIOYEH, YTO II03BOJIAET CYIIECTBEHHO
HOBBICUTH 06€30IIaCHOCTH TEJIEKOMMY-
HUKAIITUOHHBIX CUCTEM.

ONITHUMMUI3AIHASA
I POIIECCOB CKJIEMN-
KU N300pakeHnH,

Cirg e
TRy for gieyone 100

NOJIy4YeHHBIX B pPa3HBIX HU3MEpPHU-
TeJbHBIX CHCTeMaXx. 3JAeCh B YHCIIE
IIepBOOUYEPEAHBIX 3ajad, Tpedylo-
X CKOpPEUIIero pa3penieHus, oxka-
3BIBAIOTCA BONPOCHI TAPMOHMU3AI NN
CTaHAAPTOB, IIOBBIIIEHUA d(PPEK-
THUBHOCTH CyHNIECTBYIOIIUX aJITOPUT-
MOB U CO3JaHUA KOMILJIeKca YHUDU-
IIUPOBAHHBIX CPEACTB AJsA paboThI
B IPOCTPAHCTBAaX C Ppa3JINYHOMN TOIO-
JOTUen.

Kpome Toro, Ha BBI] gaa yvacTt-
HUKOB U FOCTEU OBLIU OpraHMU30Ba-
HBbl MEKJAyHapoJHBble KapTorpadmu-
YeCKUEe U TEXHUYECKUE SKCIIO3UITUU
U BBICTABKA JIETCKOTO PUCYHKA.

lMonocy nogrotoBun
Jleonnp PaTkuH



OAKT HIH DHKILNHA?

IIpaBaa u, uTo NASA IOTPaTHJIO OFPOMHBIE CYMMBbI Ha
Pa3paboTKy pyd4KM, AeHCTBYIOIEH B YCIOBUSIX HEBECO-
MoOCTH?

Kbspa KepTuH

pasrap KoCMU4YeCKOU ToHKHM B 1960-e I'T. BO3HUKJIA

JereHaa, 6yaro Oel yueHble NASA [okas3ajiu, 4TO

O6GBIYHBIE aBTOPYYKH HE MOTYT IIMCATh B HEBECO-
mocTH. [ToaToMmy Obla paspaboTaHa IIapUKoBas, KOTOPOU
He HYyKHa CHJIA TAKECTH, YTOOBI IIOATATUBATDH KUJKOCTh
K IIepy. A KOBapHBIE COBETCKHE COIIEPHUKH, KaK INTAaCUT Ipe-
JAaHHe, IIPOCTO AAJA KOCMOHABTAaM KapaHalllu.

Kocmunyeckoe cTuno

Hctopuku NASA yTBEp¥KAAIOT, 4YTO aMEpPUKaHCKUE
acTPOHABTHI, KaK M UX COBETCKHE KOJIJIETH, CHadaJIa Mu-
cayi kapaHgamaMmu. [JelicTBurenbHO, B 1965 r. NASA
3akasajio 34 MexaHUYeCKHUX KapaHjamniay upMsl Tycam
Engineering Manufacturing B XwslocToHe 1o $128,89
3a KasabIl, Bcero Ha $ 4382,50. Korga o Takux Tpatax
y3HaJia o6IIIeCTBEHHOCTD U HadaJicd ckaHgamn, NASA ku-
HYJIOCh UCKaTh 60Jiee AeIeBYI0 3aMEHY.

B mo6oMm ciry4gae, kKapaHga — He JIy9Inui BeI6op. Ero
KOHYMK MOXET PACKPOIINUTHCA UJIX CIIOMAThCH, a B yCJIO-
BHUAX HEBECOMOCTH 9THU YACTHUIBI 3AJIETAT KyJa yTOgHO
UM MOTYT HaBPEAUTb acTpoHaBTaM uiau npubopam. K romy
sKe OHU ropdaT, a NASA cTpeMuUTca He JOIyCKaTh TaKue
npeaMeThl Ha 6OpT IocJe mokapa Ha «AIloJIIIoHe- 1y,

LLlapnkoBasi py4yka KOCMUYECKOW 3pbl

Tem BpemeneM IToss @umep (Paul C. Fisher) u ero ¢pup-
ma Fisher Pen Company Biaosxuan $1 muH (6e3 yuacTus
NASA) B pa3paboTKy TOr0, YTO Tellepb U3BECTHO KaK «KOC-
MHYEcCKasa pydKar. YCTPONCTBOM, 3allaTEHTOBAHHBIM
B 1965 r., MOKHO ITCaTh, HAXO/ICh BBEPX HOTAMM, a TaK-
JKe Ha XoJ10/ie U B riekJyie (oT —45 °C go +200 °C), u fasxke 1mog,

BOJIOM UJIM MHOU JKUAKOCTHIO. [IpaBja, B CUJIBHYIO Kapy
YepHUJIa BMECTO CHUHUX CTAHOBATCHA 3€JI€HBIMU.

dumep npeasoxu cBoe ndobperenue NASA. YaUuThI-
Bad, YTO IPEABIAYINUN MEXaHUYeCKUH BaprUaHT He OllpaB-
1ajl HaJIe: ], B areHTCTBE COMHeBaMch. OlHAKO, UCIIBITAB
npu6op, Ha3BaHHBIN AG-7, HA4aJIbCTBO PenIno B 1967 r. uc-
0Jb30BaTh €€ B OyAyIIINX KOCMUYECKHUX II0JIeTax. B py4yke
duniepa A1 paboThI B OTCY TCTBUE CUJIBI TAKECTH YEPHUJIA
3aJIUTHI B KAPTPU/K, 3aII0JTHEHHBINA a30TOM IO/, JaBJICHUEM
2,5 atm. — B 2,5 pasa BbIIIe JaBJIeHUA 3eMHOU aTMocdepbl

OIUjHKA

Ha YpOBHE MOpA. ITO
JaBJICHUE IOATATIKA-
BaeT YepPHUJIA K KOH-

YUKy PYYKH, TJle HAXOTUTCA
mapuk U3 Kapbuja BOJIb-
¢pama. Camu 4YepHHUIA —
Toxe HeoObruHbIe. OHU I10XO0-

KU Ha IJIOTHBIN rejlb, IIOKa

ABUIKEHUE IIIapUKa HE IIpe-
BpamaeT Uux B KUIAKOCTD. AsoT
HE TOJBbKO obecrmedyuBaeT AaBJIEHUE,
HO 1 HE ITPOITYyCKA€T K YEPHUJIaM BO3AYX,
II0O9TOMY OHHM HE OKHCJIAIOTCS 1 HE BbI-
CbIXAaloT.

MexpgyHapoaHoe cornawleHme
B ¢eBpane 1968 r. areHTCTBO «AcCO-
4 mmwmoiTen [Ipecer coobmmio, yto NASA
3akasano 400 aHTUTIpaBUTALIMOHHBIX
IIapUKOBBIX HU3xeauul dumepa A4
JIyHHOU IIporpaMMBbl «AToJlJIoH». Yepes
rox CoBetckuit Coro3 3akaszan 100 py-

gyek 1 1000 kapTpuKe K HUM JJIS UCIIOJIb30BAHUA HA
Kopabiax «Cowo3s». CoobuiuBiiiee 06 3TOM MeKIyHAPO-
Hoe areHTcTBO dOHaMTes [Ipecc» ormeTHio0, uTo 1 NASA,
n CoBeTCKOe KOCMHYEeCKOe areHTCTBO IPU MacCOBOH
3aKkynkKe noay4duau 40-IpOLEHTHYIO CKUIKY: BMECTO
$3,98 3a mTyKy oHu 3amnatuau o $2,39. Tak 4To 10-
Tpa4Y€HbI OBLIU OTHIOAb HE MUJIJIMOHBI.

B nporpamme «AnosjIoH» KOCMHUYecKas pydkKa IIpume-
HsJIach He TOJBKO JJIS IHMCbMa B HeBecoMocTH. CoryiacHo
IIPOU3BOAUTENAM, aCTPOHABTHI «AIIOJIJIOHA-11», IepBBIMU
CTYNUBIINE Ha IIOBEPXHOCTH JIyHbI, UCIIOJIB30BAaJIU €€ 115
MOYNHKU CJIOMABIIETOCS CTAPTOBOIO KJII0Ya JYHHOTO MO-
AyJsd, 94TO IIO3BOJIMJIO UM B3JeTeTh ¢ JIyHbI HA BCTpeUdy

C OCHOBHBIM KOopabJiieM, J0CTaBUBIIINM UX Ha 3eMJIIO.
Tem He MeHee ¢ KoHIIa 1960-X I'T. aMEpUKaHCKHE acTPO-

HaBTHl U POCCHUICKNE KOCMOHAaBTHI IIOJb3yIOTCA pPyYKa-

MUy Puinepa. PakTrudecKu PuIliep co3fall LEJIyI0 CEPUIo
KOCMHYECKHX caMonwucieB. [lociegHasda Moze/b, Ha3BaH-
HadA Shuttle Pen, ncnoab3oBajach HA aMEPUKAHCKOM IIaTTIIE
¥ Ha pocCUMcko# craHuu «Mup». Pagymeercsd, BaM He 004-
3aTeJIbHO OBITh HA OpOHTE, YTOOGHI BOCIIOJIb30BATHCH KOC-
MHYECKOU PYYKOM: 3eMJIAHUH MOMKET NPUOOPECTH TaKyIo
«BCero auIb» 3a $50.

Mepesoa: B.I. CypanH

B Mupe Hayku [10] okmabps 2007



CNPOCHTE 3KCNEPTOB

M0YEMY B amMocdepe ecmb 030H0B3 [bipa,
B 10 BPEMA KAK HA YPOBHE 3EMNU 030HA JAXKE CAHUKOM MHOT0?

OtrBeuaeT Pocc CanaBuu (Ross Salawitch), crapmmii
Hay4YHBIH COTPYAHUK JabopaTOpPUU PEaKTUBHOI'O JABH-
sxeHusa NASA B Ilacapene, Kanudopausa

N36brToK aTMocdepHOro o3oHa (O,) OTHOCUTEJIEH — yPO-
B€Hb, KOTOPBII CYUTAETCSA OITACHBIM JIJIS HHMKHETO CJIOA aT-
Mocdepsl (Tporocdepsl), OKa3bIBAETCA CAUIIKOM HU3KUM
i cTpaTocdepsl (BbIIIeaeKaniero cyiosa armocdepsr). ITo-
9TOMY 030HA, HAXOAAIIET0Cs Y HOBEPXHOCTH, HE I0CTATOY-
HO, YTOOBI 3aII0JTHUTH TaK HAa3bIBAEMYIO 030HOBYIO JIBIDY.
Bro6aBOK ero KOHIEHTPAIlUA PEryIupyeTCsa JOKAIbHBIMU
XVMHUYECKUMU ITPOLIECCaMU, a TeMIIepaTypHBIN 6apbep Ha
rpaHUIle MeKAy Tpornocdepoi u crparochepoi MpensaT-
CTBYET NepeMeImuBanuio O, MexAy 9TUMU CIOAMU aTMO-
cepsrl.

0O30H cTpaTtocdeps!l obecriednBaeT HaM 3alIUTy OT pas-
PYWIHUTEIbHBIX YIbTPpadroaeTOBBIX Jydeil ConHIa. A BOT
HOBBINIEHHBIN €ro yPOBEHb B Tponocdepe MOKeT BbI3BATh
y 4JesjoBeKa IPoGIeMbl CO 3J0POBbEM M HAHECTHU BpeJ, Jie-
caM U yPpOKaIo.

Brarogapd ecTeCTBEHHBIM IIpolieccaM 030H HEIIPEPBIBHO
NpPOM3BOAUTCA, U yiansaeTcsa u3 arMmocdepsl. B ctpatocde-
pe yabTpaduoleT paspyliaeT MoJAeKyIbl Kuciaopoga (0,).
ONWHOKHE aTOMBI KOTOPOT'O, COeUHAACh C MOJIEKyJaMU,
06pas3yioT 030H.

HexoTopble HHAYyCTPUAJIbHBIEC 3aTrPA3HUTENH, TAKHE KAK
XJI0p¢TOPYTIEBOAOPOABI, CIIOCOOHBI JOCTUTATh CTpaTocde-
PBI, IIOCKOJIbKY OHU HEe PeaKIIMOHHOCIIOCOOHBI B Tporiocde-
pe. B utore oHM npeBpamanTcA B MOJIEKYJIbl MOHOOKCH A
xjiopa (ClO), koTopbIH pa3pymniaeT 030H cTpaTocdepsl, IIpe-
Bpamiad ero o6paTHO B MOJIEKYJIbI KMCJIOPO/iA.

O6br9HO ypoBeHB O, B cTpaTocdepe coctapiaeT 400 equ-
Ul [lo6cona (EJ]) — cTaHZApTHBIX eIUHUI] U3MEPEeHUST
KOHIIEHTpalluu o30HA. Hamkayio BecHY HaJi AHTapKTUKOHN
3KCTPEMAJIbHO XOJOJHbBIE YCIOBUA 0O6€eCIeYnBaIOT IIPOTe-
KaHUe XUMHUYEeCKUX PEeaKIUi, B pe3yJibTaTe KOTOPHIX 06-
pasyeTcs orpoMHOe KoirmdecTBO MoJiekya ClO, pa3pymiao-
IMX 030H. B aHTapKTUYeCKOM 030HOBOU IBIPE €ero YPOBEHb
MoskeT ynactb 10 85 EJI.

B Tponocdepe HopMaIbHBIN ypOBEHB KOHIIEHTpanuu O, —
okosio 25 EJl, HO OH MOMKeT Kojie6aThbCA B 3aBUCUMOCTH
oT ycinoBui. EcTecTBEHHOE BOCIIPOU3BOICTBO 030HA B TPO-
nocdepe Mago, T.K. HHTEHCUBHOCTD yJIbTpPadUOIeTOBO-
ro U3JIy4YeHUA OYeHb HU3Ka. HO JeATeJIbHOCTh YeJ0BeKa,
Takad Kak C:KUTaHUe UCKOIIaeMOTo TOIJIMBA U GMOMACCHI,
OPUBOAUT K IOBBINIEHUIO YPOBHA MOHOOKCH/IA yTJIEpoJa,
YTJIEBOAOPOJOB U OKCHUJIOB a30Ta — I'a30B, IPUHUMAIONINX
yd4acTHhe B HEKOTOPBIX XMMHUYECKUX PeaKIUAX, CIoco6CT-
ByOIMX o6pazoBanuio O, B Tponiocdepe.

MoHpeaJbCKUH IIPOTOKOJI 3ampeliaeT HPOU3BOACTBO
XJ0p(PTOPYIIEBOLOPOAOB IO BCEMY MHUPY, IIO3TOMY OKU-
JlaeTcs, 4YTO O30HOBBIA CJIOH cTpaTocdepbl BOCCTAHOBUT-
cq 3a 6mmkaimue 50—100 set. [IpefTpuHUMAIOTCA TaK-
K€ IOIIBITKY YCTAHOBUTH KOHTPOJIb HaJ, BBIOpOCaMHU, YTO-
6Bl OTPAHUYUTH KOHIIEHTPAIIUI0 030HA B Tporocdepe Ha
€CTECTBEHHOM YPOBHE. THU MHUIMATUBBI 00YCJIOBIEHBI
riao6aibHOM HMHAyCTpUAJu3anued m TeM (GaKTOM, YTO
Ha copepsanue O, B Tponocepe BIUAIOT 3arpsi3HEHUA
HE€ TOJIBKO U3 MECTHBIX UCTOYHHUKOB, HO JaKe U3 JPYTUX
CTPaH U KOHTUHEHTOB.

MepeBopn: B.I. CypauH

B mupe nayku [10] okmabps 2007
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YuTtanTte B cnegyloLiem BbiNyCcKe XypHana:

KOA NAMATU

Ye He 0fjHO fAecATUNeTME yYHeHble NbITalnTCs MOHATb MEXaHU3Mbl (DOPMUPOBAHMSA NaMATH
B Mo3re. Paclumdposka Kofga naMaT No3BOSIUT co3fath 6051ee MOLLHbIE KOMMbIOTEPbI, PO60TOB
1 Jaxke Npo4nTaTh MbIC/N YenoBeka

BCENOXXWUPAIOLLEE MJIAMA

MpakTnyeckn Bce XxpoHudeckune 3abonesaHus npeaBapseT BocnanutenbHas peakuns —
cnepcTeme paboTbl CUCTEMbI BPOXAEHHOro MMMyHuTeTa. B nocnegHve 10 neT nosBMNCh HOBble
flaHHble, NO3BONSAIOLLME FTOBOPUTHL O BO3MOXHOW CBSI3M 3TON CUCTEMbI C PaKOM, TPETbUM MO CHETY
nocrne nHapKTa u MHCynbTa «youinLen»

M3MEHEHUE KJTMMATA C TOYKWN SPEHUA ®U3SUNKUN
MoyeMy KNMMaTONOrU Tak yBepeHsbl, 4TO onacHoe noTensieHne Knumara Ha 3eme npoucxXoauT
B pesyrnbraTe YenoBe4eckon AeaTenbHOCT?

BYAVYLIEE CEJIbCKOINO XO3ANCTBA: BO3BPALLEHUE K KOPHAM?
[Mpon3BoACcTBO CENbCKOXO3SIMCTBEHHON MPOAYKLIMM MOXET CcTaTb 6051ee CTabusibHbIM, eCin
OCHOBHbI€ NPOAOBOJSIbCTBEHHbIE KYNbTYPbl 6YAYT MHOMOSIETHUMU, C KOPHEBBLIMU CUCTEMAMMN,
rny60KO MPOHMKAOLWUMK B NOYBY

KOHTEMHEP, HABUTbI CEPBEPAMU
MepenBmXHble LeHTPbl 06paboTKM AaHHbIX, CNOCO6HbIE 06cnyxuBaTth fo 10 ThicaY
nonb3oBaTenei, MoryT Tenepb LOCTaBASATLCS B JIIO60€ MECTO B CTaHAaPTHbIX KOHTEHEepax

B mupe nayku [10] okmaGpp 2007



KAK O®OPMUTb NMOAINMNCKY/3AKA3 HA XYPHAIJ «B MUPE HAYKW»

1. Ykaszatb B 651aHKe 3aka3a/noanunckn Te Homepa XXypHanos, KoTopble Bbl XoTUTe nony4nTb, a Takke Balu nonHbIi No4TOBbIN agpec.
2. OnnaTtvTb 3akas/nognucky B otaeneHun CoepbaHka (ons ynobctea onnaTbl UCMONMb3YNTE KBUTAHLMIO, OMYOIMKOBAHHYIO HUXE).
Onnarty MOXHO NPOM3BECTU TaKxXe NPy NMOMOLLM TF060M APYroi NNaTeXHON CUCTEMbI MO YKa3aHHbIM B 3TOW KBUTAHLMKN PEKBU3WUTaM.

3. BbicnaTtb 3anonHeHHbI 61aHK 3aKas3a/noanuMcky BMECTE € Komnven KBuTaHuumn o6 onnaTte:

m no agpecy 105005, r. MockBa, yn. Paguno, g. 22, pegakums xypHana «B mupe Hayku»;

W 10 3NeKTPOHHON noyte distr@sciam.ru;
m no dakcy 105-03-72.
Mopnucky MoXxHo ochopMUTL CO creaytoLero Homepa.

BJIAHK 3AKA3A MNMPEAbIAYLWNX HOMEPOB XXYPHAJIA

1 3aKasbiBato crefytoLume HoMepa XypHana «B Mupe Haykv» (OTMETWUTb ranoykom):

10 11 12

2006 .

2005T.

2004 r.

2003 ]

LieHa 3a oauH Homep XypHana 75 py6. 00 kon.

D.N.0.

NHpeke

O6nacTb

opoa

Vrnvnua

Oom

Kopn.

TenedoH

E-mail:

BJIAHK NMOAMNNCKN

= 4 xo4y nognucaTtbCcs Ha 6 HOMEPOB XypHana *10.
MHpekc
«B Mupe Haykn» v nnady 540 py6. 00 kon.
O6nacTb
B 9] xo4y nognucatbcs Ha 12 HoMepoB XypHana lopon
«B Mupe Hayku» 1 nnady 1080 py6. 00 kon. Ynuua
Oom Kopn. Ks.
LleHa 3a oanH Homep XypHana no noanucke B 2007 r. TenedoH
90 py6. 00 kon. Hata poxaeHus no____
e *  O®OPMUTb

3A0 «B mupe Haykun»
PacyeTHbIi cyeT

KoppecnoHaeHTCKuI cyeT
VHH

40702810100120000141

BNK 044525187
30101810700000000187
KM 770901001

B OAO «BHewtopréaHk» r. Mockea

7709536556;

damunus, U.0., agpec nnaTenbLymka

Bug nnatexa

Oarta

Cymma

[Nognucka Ha XypHan
«B mMupe Haykun»
Ha HOMepoB

Mnatenbumk

3A0 «B mupe Hayku»
Pac4eTHbIl cyeT

KoppecnoHaeHTCKuI cyeT
NHH

40702810100120000141

BUNK 044525187
30101810700000000187
Knr 770901001

B OAO «BHewuTopréaHk» r. Mocksa

7709536556;

®amunua, UN.0., agpec nnatenbLumka

Bug nnatexa

Hata

Cymma

Mopnucka Ha XypHan
«B mupe Haykun»
Ha HOMepoB

MnatenbLmkK

NoAMNCKY MOXXHO:
= [10 KaTasioram

«Mpecca Poccumn»,
NOANUCHOW UHAEKC 45724;
«Pocne4vartb»,

NOANUCHOM uHAeKc 81736;
u3paHumn opraHos HTU,
NOANUCHOM MHAEKC 69970;
«lMo4Tta Poccun»,

NoAnNuUCHOM uHaekc 16575

= Ha YKpauHe no Katanory
NMOAMNUCHbIX U3JAHNIA areHTCcTBa
KSS, nognucHou nipgekc 69970

= Bce Homepa XypHanos
MOXHO KYNnuUTb B pefakuum
)ypHana no agpecy: yn. Paguo,
[om 22, KomH. 409, Ten./dakc
(495) 105-03-72

= B 000 «Epgutopuan YPCC»
no agpecy: npocnekT 60-netus
OkTs6p9, 4. 9, och. 203,
Ten./cpakc (495) 135-42-16.

= B KHVMXXHBIX MarasuHax
Hay4Horo LieHTpa
«®USMATKHUIA» (Ten. 409-93-
28): r. [lonronpypHbIv,

HOBbIW Kopnyc MOTU;

r. 3eneHorpagp,

MWU3T, 4-1 kopnyc

= B uHTepHeT-marasuHax:
WWW.0zon.ru,

www.setbook.ru,

WWW.UrsS.ru.




SIPNET

thopmyna HoBOW CBA3M

1 Moqemy SIPNET? 2 AnAa voro? Kak noakno4YMTeCA?
Momomy ymo SIPMET — [nA scex nonsaneETEneA, AaparecTpHpYRTECE
amo GecnnatHoe obweHWe MMEHILLHE 0oCTY B FIHTEQHET.... HE W SIpnat.n 1 nomy4uma
2 mobol Tovke MHpAE, MepCOHEMEHLMR CETEE0N HOMED. ..

[MpucoeamHanTecb K SIPNET!

SIPNET - at0 ceTb WHTEPHET-TENEHOHWA HOBOID NOKONEHWA, B KOTOROA
Peany3I0BaHLI NOCNBOHWE NOCTHREEHWA B 0BNacTy WHIDOKDMMYHHKELIWA,
obecnednBanwme IPESTHEHLIA oDMEH NoNCCoB0R M MYNMETAMEDAHRDN
uHopmauwed. SIPNET npegocTanreT Nonb30BSTENAM LWHPOKWA CNekTp
NEPCOHENWIMPOBEHHLIX YCNYT © BOIMCHHOCTRED YNIPEENEHWA MM,

Beoe nonbaoeaTenw SIPNET

NOMYY&I0T BOIMOMHOCTE

HACTPAMBATL CTOMMOCTh

W KEYECTRO COBOMWHEHHA

no NioboMy HaNpPABRNEHWID,

3A%AALIBATE OT CROSND MMEHM

M 33 CBOA CYET CBAIL ONA OBYX

aboHoHTOR B MG TOUKEX

MHpA, NEPEapecObbEITh

BXOOALLME 3RoHIM € SIP 1D

$ -ﬂ_ﬂﬂ Ha niofioe alowenToroe
YCTPORCTED, AHANWIKPOBATL
CTATHCTURY COBBDLIGHHBIX
COBOMHEHAR M YNDABNATE BCE MU
cipavcani SIPNET a pesusme

HHEE s DDEE an-line.

Bnagueoctok § 0.029

Cpeaw masHex npewmywects SIPNET -
BNETEPHETUBHER HYMEPELMA,

Kamwabld NoNb308aTENs CTEHOBWTCH BNaaensUem
MEPCOHBNEHOI CETERoM Homepa - SIP 1D,
RENAIMLENOCH BOMHEIM WEEHTWIPHEETOPOM
nanL3oEaTENs 8 noboi Touke mepa, SIP 1D Tacse

C.-lMerepbypr $ 0.0 RRAETCH e-mall aipecom BBonenT, C yHKuMeh
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