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Xumua m xm3sHb—XXI Bek

ExxeMmecsuHbII
HaY4YHO-ITOIYJISIPHBII
SKypHaJ

Teno, npedocmaeaentnoe camomy
cebe, COXpaHsem coCMmosHUe
DPABHOMEPHO20 U NPAMOAUHEIIHO20
cHa He meHee yem 0o 11 uacoe ympa.

Yemeepmutii 3axkon Hotomona
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HA ObBJIOXKKE — pucynok A.Kykywkuna
K cmamve «buopaznaeaemoie noaumepv»

HA BTOPOH CTPAHHUIIE OBbJIOXKH — xapmuna
Penamo I'ymmyzo «Humarowuii eazemy».

Tlomoku camoii pazauunoil uHGOpMaYUU 3aXAeCMbl8alom
Ce200Hs MUp U Opocaiom uenoexa 68epx U 6HU3 CAMbiM
becnowaduvim oopazom. Kak on npu smom mensemcs,
yumaiime ¢ cmamoe «O0pazoearue: yemy Ham npudemcs
yuumscs
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«AP3U» — OOBeIMHEHHBII KaTaJIor

«Best mpeccar, nHmekcel — 88763 u 88764
(paccouika — «AP3U», Ten. 443-61-60)
«Bcs mpecca» — 787-34-48
«Uubopmcucrema» — 124-99-38, 127-91-47
«WHTtepnoura» — 925-07-94, 921-29-88
000 «Ypan-Ilpecc» — 214-53-96

000 KA «Corwosneuars» — 319-82-16

Ha Vkpaune «KSS» — (044) 464-02-20

© U3paTenbCcTBO
Hay4YHO-MOMYSPHON NUTEPaTypbl
«XUMUS U XN3Hb»

Tokamak
NnoaTnUYeckKun
Ha3bIBaOT

«Bcé an n BCcé
nekapcTBo» — BOT
M MYENUHbIV 94,

MONoOJIHWA apceHan «pyKCOTBODHbIM
dapMaKoIorm4ecKmx OnHuem».
Haxo40K Kak 1 noyemy

OHO cusaet?

TTOABUTD 3EMJETPSICEHUE MOKHO ... 4
VJILTPA3BYK MLIET TPELLMHBI B KONTECAX 4
EPLLMAK [T HEDTSHOM TPYBB ... oo 5
JIEKAPCTBO OT CITUJIA CTANIO B IECAITh PA3 MEHEE TOKCUYHBIM .. 5
KOJIEHHDBII ®EPMEHT MTOJAET CUTHAJ BEACTBHUS ... 6

KAK XKMBEILIb, CTYAEHT? B3IJIs1/]1 B ITPOILLIJIOE
MPOBJIEMbl U METOAbl HAYKU
B.A.®omun, B.B.I'y3ees

|

BUOPA3ZTATAEMBIE TTOJTAMEPDI ..o 8
POCCUMCKUE BUOTITTACTUKM] ..o 12
B.C.MypatoB

HAM COCHUCKA, UM — VYITAKOBKA ..o 13
DKUBBLIE JIABOPATOPUU

B.H.KpbiioB

MOV JIPYT TTUETTA oottt ettt ettt eeee et eneeeenes 16
30POBbE

B.M.Caio

N3 TTEUEHU Y MOPKOBU ..o 22

BELLM U BELWECTBA

=
s
&
2
(¢}
=

CBET U3 PEAKTOPA ..ot aeaaeaes 28
PECYPCbI

JI.AmkuHasu

TOP, KOTOPBIN TPUHECET DHEPTUIO ..o, 30
C.M.Komapos

ITER CUMET BITEPEIIM .....ooiiiieiiieeeeeeeeeeeeeeeeee e 34
MUP YTC: JEJTA VT TOIDBI ...t 36

MNJIAHETA SEMJ19

JI.N.JIo6KoBCKHit, [1.51. @amyk
BEJIMKHUE BOJTHDBI .....ccoiiiiiie e 38

C.M.Komapos
LHYHAMMU KAK COJTUTOH ..ottt 42



Cos

ke MlEHepanbHBIM
CROHCOD
WYPHANS

ChemBridge Corporation

6 nekabpsa 2004 rona
MPon30LLJIO camoe KpyrnHoe
B nctopuun MIHanmnckoro
okeaHa noaBogHoe
3eMneTpsiCeHme,
nopoauBLLEE LlyHaMW.

3auemM cafoBoabl Kaxabii rof,
BbIKarbIBaOT NIYKOBULbI TIONbMAHOB?

A 3aTem, 4TO6bl 3TN NOA3EMHbIE XUTENN
He 3apbIiNnCh ry6oKo B 3eMIIi0.

AHITIMACKWUIA KNYB

Im

MNONYJIAPU3ALNA HAYKU:

KAK OTO OEJTAIOT B BEJIUKOBPUTAHUMU ..o, 43
Coro3en I'pundmng

OBPA3BOBAHUE: YEMY HAM MIPUJOETCSH YUUTBCHA? ..o, 44
PACCJIEOOBAHUE

N.A.Jleencon

s O T B0 0 11 70 DR 50
JINTEPATYPHBIE CTPAHULLbI

T'en. Menanze

TPU UCTOPHUMU O TTETPE METPOBUUYE .....ccooooviiiiiieceeeeeeeeeeeee 52
IInt Xeiin

| 0 S (G PO RRRRTRRRTRRt 58

3EMJI U EE OBUTATEJIN

M.T.Ma3zypeHko

NOAMNOJIBHAY XM3Hb 3EMIEPOEB U MOXOPOEB ......cccovvvvven. 60
dGOTOUHDOOPMALINA

JI.B.Kaabak

INOYEMY U KAK I HAYAJI COBUPATDH BABOYEK ......c..coooevviiiiennn 64

b.I'op3es
YETBEPTb BEKA BE3 BBICOIIKOTO ....ccooviiiiiiiieieieieeieee e 67

E.Kotnna

MUDBI O BOTE3HAX M TEKAPCTBAX ....ooiiiiieeeeeeeeee e 72
B3APYBEXHBIXJIABOPATOPUAX 14 KOPOTKHUE 3AMETKMU 70
PA3HBIE PABHOCTHU 26 TMWWYT, YTO... 70
UHOOPMALIUA 68, 69 TIEPEINMCKA 72

MHDPOPMHAYKA

O ToM, Kak 06e3BpeanTb 3eMeTPs-
CEHMe, HATX BHYTPEHHIOK TPELLMHY
B LEeNbHOMEeTaNIn4eckon aertanu,
NpoYNCTUTL TPYOY HEDTENPOBOAA, 1
elle 0 ToM, Kakumu bl poccuiic-
Kue CTyneHTbl n npodeccopa B XVIII
BEKe.

NMPOBJIEMblI U METOADbI
HAYKU

CvHTETUKA HEe pasnaraeTcs U He MHu-
eT. C 0[HOI CTOPOHbI, 3TO XOPOLLO, C
OPYroii CTOPOHbI, KOoraa npuxogut
nopa ybupatb Mycop, ecTb Hag Yem
npusagymMaTtbcs. YTo npolue: co3natb
nonumep, CbedooHbIN ana 6akTepui,
VAN Hay4nTb MUKPOOPraHM3Mbl Mu-
TaTbCA MONIMATUIEHOM?
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KapoTuH, cogepxalwmincsa B TpaBe, Te-
psieTcs Npu CyLLUKE CeHa, MO3TOMY NeT-
Hee KOPOBbE MOJIOKO B HECKOJIbKO pa3
ooraye BUTaMMHOM A, YeM 3UMHee.
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MN3BecTHbIN Heripoduanonor Cbio3eH
prHbUNA yTBEPXKOAET: CTPEMUTESb-
Hble MEPEMEHbI, KOTOPbIE MPOUCXOOAT
BOKPYI HaCc, MepPeCTpanBaloT YenoBe-
4YeCKMI MO3I — Mbl USMEHSEM MUP, a
OH M3MEHSET Hac.
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Pepaktop «XumMun n xn3Hu» Bnagn-
Mup CTaHLo Noknsncs BeicoLkomy, 4To
ony6nukyeT ero. ToT, MOHATHO, He Mo-
BEPWII...




FEO®PU3NKA

[lopaBuTb
3eMJIeTpsaceHmne
MOXHO

lpeacka3biBaTb 3eMIETPSICEHUS] U
Jlaxe BO3eicTBOBaTh Ha HEKOTOPbIE
U3 HUX, HE 04eHb ry1yboKne 1 He OYEeHb
CUJIbHbIE, MIaHUPYIOT CreunaancTsbl
Poccurickoro Hay4Horo LeHTpa «Kyp-
4aTOBCKUI WHCTUTYT» 104 PYyKOBOA-
ctBom akanemuka E.[1.Benuxosa.
BosaevicTBrue MOLHbIM 3/€KTpomMar-
HUTHBIM VMIYJ1bCOM [OJIXKHO «pa3me-
HSTb» [/1aBHbI 04ar 3emM1eTpsiCeHus
Ha HEeCKOJIbKO MEeJIKUX 04aroB v Tem
caMblM YMEHbLUNTb PaspyLInTesb-
Hyl cuay ctuxuiiHoro 6eacTBus
(epv@epv.kiae.su).

Mccnepnosartenn naydanm oKpecTHOCTH ova-
roB HErnyoboKMNX 3eMNETPSACEHNN B BEPXHEN
kope (Ha rnybuHax go 15 km). HecmoTps
Ha CpPaBHUTENbLHO HebonbliMe pasMepbl
o4yaroB 1 Hebonblune MarHnTyabl (BeJ'IVI‘WI-
Hbl B Gannax), Takme 3emMneTpsaceHnst Mo-
ryT HaTBOpuTbL Hemano 6en. K cuacTblo, He-
rnybokume 3emMneTpsiCeHNs UMEeIOT SIBHO Bbl-
pPaXeHHbIN NOArOTOBUTENbHBLIA NEPUOA,.
BepxHsas kopa 3emnau nokpeita TpelimHa-
MU 1 pasnomamn. B kope Bcerga cyuie-
CTBYIOT TEKTOHMNYECKME HANPAXEHUS, KOTO-
pble CO34al0T B TPELLMHOBATLIX CNOSX CABU-
roeble gedopmMaLmm 1 paclUMpeHE NOPOA.
B0 BCe HOBblE TPELLMHbBI U NOPbI NPOCAYU-
BaeTcd BoJa, a Murpauma BoAbl B 30HE
oyara MOXET CNpOBOLMPOBATbL 3EMNETPSA-
ceHuve. Takum 06pa3om, Havyano 3emMneTps-
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CeHus Bcerga conpoBoxpaeTcs ngedopma-
UMSIMU, PaCLUMPEHNAMMU N OBUXKEHUEM MOL-
3EMHbIX BOA.

Bce atun noa3emMHble OBUMXEHUA MOXHO
3adUKCUPOBATbL COBPEMEHHBLIMU re0anek-
TPUYECKMMU MeTOAaMU, YyBCTBUTENIbHOCTb
KOTOPbIX HE 3aBUCUT OT MOTrOAHbIX U K-
MaTuU4eCKnx yCnoBuii. YNOBUB ONaCHble
npu3Haku, Hago AencTeoBaTb. MoOLWwHbIE
3NIeKTPUYECKME MMMNYNbCbl, CO3JaBaemMble
MarHutTorngpogmHamumyeckummn (MIr) ree-
paTtopamu, NPMBOAAT B ABMXEHME MUHEpPa-
JNIN30BAHHYIO BOAY B OKPECTHOCTW o4yara He-
rnybokux aemneTpsaceHnin. [laxe He3Ha4yu-
TesibHOEe KOJIN4eCTBO BOAbI, nonasLien B
TPELWMHY No4 AENCTBUMEM 3IEKTPUHECKMX
CWN, MOXET CNPOBOLMPOBATL 3EMETPsICe-
HUe, 3HaAYnT, y Ntoael ecTb peasbHasa BO3-
MOXHOCTb BMeLaTbCa B npouecc. ITo
npeanosioXeHne NOoATBEPAUNN 3KCMepu-
MEHTbI Ha FapMCKOM nonuroHe B ropax Ma-
Mupa un noa buwkekom B Kuprunaum, roe Ha
oyar 3emMfeTpsiCeEHUs BO3AENCTBOBaNU C
NMoMOoLLbI0O MOLWHBLIX MIT-reHepaTopos. Ta-
KM crnocobom umccrnemoBaTensMm yaanoch
M3MEHUTb pacnpeaeneHne 3eMneTpsceHnin
BO BPEMEHM U NMPOCTPAHCTBE N 3HAYUTESb-
HO UX OCnabuThb.

Mo MHEHUIO yYeHbIX, eCnu 0ObEeAUHUTH
HOBbI METOA, ANArHOCTUKN «MpPenBeCTHU-
KOB» 3eMJEeTPSCEHN, CPeacTBa akTUBHO-
ro BO34eNCTBMS Ha rOTOBSALLEECs 3emse-
TPSICEHME U MaTEMATUYECKOE MOLENMPOBA-
HUe Hernyboknx 3eMNeTPsCeHNn, TO 06y3-
[aTb 9TO OnacHenLwee NPMPOLHOE ABNEHNE
BMOJIHE peasibHO.

NMPUBOPOCTPOEHUE

YneTpasByk MLLET
TPELUMHbI B KONecax

JlBe akycTnyeckme BOJIHbI «[1006LLa0T-
cs1» Mexay cobovi, 1 NosIBUTCS TPETbS —
COBCEM HEe [10X0Xasl Ha «PoANTesne».
OHa-T0 1 coo6LYNT, YTO B KOJIECE 10-
eszaa wav oriope Mocta obpa3oBasiach
KpoLueyHas TpelLymHa, criocobHasi co
BPEMEHEM pPeBpaTUTbCs B OOJbLLYIO
npo6nemy. lNpuban3ntTensHoO Tak pa-
6oTaeT nepsbiii, noka naboparop-
HbIi, 06paseLl npnbopa, HeaaBHO CO-
34aHHOro y4eHbIMU n3 VIHCTUTYT rpu-
knagHoun ¢pusukn PAH B HuxHem HoB-
ropoge npu noaaepxke POOU n PoH-
aa conevicteus passutuio MM HTC
(nazarov@hydro.appl.sci-nnov.ru).

OenoBuTbii 06X044YNK C XENe3HbIM MOJ0-
TOYKOM Ha ANMHHOW py4yKe, KaK U CTO net

ndopmHayka =

Hasapg, XOAMT BAOJNIb COCTABOB, BHMMATE b-
HO MPOCTYKMBas M NPOCAYLUMBAA Kaxnoe
Koneco. anHeM Henb34 CKa3aTb, YTO Bbl-
cokue TexHonorum obownu 3Ty obnactb
CTOPOHOW. HanTn TpewmHkn B Konecax, oa
1 BOOOLLE B METANNYECKUX KOHCTPYKLM-
X, MOXHO BMOJSIHE COBPEMEHHbIMU METO-
[aMu, a He Ha cnyX. ToNbKo BOT camble adh-
deKTUBHbIE NPUBOPLI 0OLIYHO 1 CaMble rPo-
MO34KMe, a KOMMNaKTHblIe HE CJ/INLLIKOM 4yB-
CTBUTEJIbHbI. CKa)KeM, Ang peHTtreHa wvnau
«CKBMO»-MUKPOCKOMNa HaNTU TPELLMHY 1n
NPOMYLLEHHYIO NPN OTJIMBKE KoJleca pako-
BUHY — napa nycTakoB. HO 3TO AOBOSIbHO
CNOXHO M O4YEeHb J0POro. A ynbLTpasByKoO-
Bble I'IpVIGOpr NO3BONAIKOT BbIABUTb TOJIbKO
KpYynHble AedekTbl, MOCKONbKY HeGoNbLINE
[Al0T CUrHanm Manol MHTEHCUBHOCTWU. Tak
4TO 0OHapyXnTb AedEeKT Ha paHHel cTa-
OUV He ypaeTcs.

PelieHre npobnembl NpeanaratT yYeHble
13 HuxHero Hosropoga — cOTpygHUKN
WHcTuTyTa npuknagHoii ¢usumkm PAH. Co-
34aHHbIA UMWN KOMMNAKTHbIA U HeJoporon
npubop, cobpaHHbIl N3 OTEYECTBEHHbIX
netanei, O6bICTPO HAaXOAUT MUKPOCKOMMYEec-
Krne TPELLMHbI B KOlecax noesana, fnonarkax

TypObUH 1 onopax MOCTOB. A npu mMacco-
BOM BbIMyCKEe MOXeT ObITb U BMOJHE aoc-
TyneH, TO eCTb HeJopor.

YcTponcTeo, napagHoe Ha3BaHUEe KOTO-
pOro «CMcTeMa akyCcTM4eckoro HepaspyLua-
IOLLEro KOHTPONS», OCHOBAHO Ha MCMOb-
30BaHNN HENMHEWNHbIX aKyCTU4ecknx ad-
dekToB. [IBe npaBunbLHO BbIGpPaHHbIE aKyc-
Tn4eckne BOJIHbl, BCTPETUB HA CBOEM MYTU
HebonblUMe TpewuHbl NN NoaoOHbIe UM
nedekTbl, BO30YAAT TPETbIO BOJIHY C napa-
MeTpamu, OTANYAIOLWUMNCS OT UCXOAHbIX.

«[pnHUMN, Ha KOTOPOM OCHOBaHO OEeW-
CTBME Hallen CUCTEMbI, LOCTATOYHO XOPO-
O mn3BeCTeH, — roBopuT pPykKoBOOAUTENb
paboTbl, BeAYLW A HayYHbI COTPYAHMK
B.HasapoB. — Ero 6b1j10 TpyoHO peanuso-



BaTb B Npubope C pasymMHbIMU
pabounmMun xapakTepucTmkamm,
0fHaKO Ham 3TO yganocb. Jla-
6opaTopHbIi 0Opasey, Hawemn
CUCTEMBI Mbl CPOEKTUPOBASN U
M3roToBUN BMECTE C Konnera-
MU N3 Manoro npeanpunatng
00O HTUMW «paH». YcTaHOB-
Ky Mbl ye onpobosanun — 1 B
nabopartopuu, 1 B BaroHHO-KO-
NlecCHOM MacTepckon opbKOBC-
KOWM xenesHon poporn. Xenes-
HOZIOPOXHUKM ee 0gobpunun: pa-
6oTaeT ObICTPO, YYTKO, MHDOP-
MaTUBHO N MOMex He bowuTcq.
Tenepb peyb yxe uaet o npo-
MbILLIEHHOM BbINycke. Bo Bcs-
KOM cny4ae, Mbl paspaboTanu
KOHCTPYKUNIO HpOMbILUﬂeHHOVI YCTaHOBKU».

TEXHOJIOTUKN

Epwivk ong HepTaHOW
TpyObl

lpeacraBbte ABe TpyObl. OaHA BHYT-
PU rpsi3Hasi, NMokKpbITasi TOJICTbIM TBEP-
AbIM HaneTom Bpode acasnbta. [py-
rasi — BHELUHEe Takasl Xe, HO BHYTPpU
npsiMo-Takn CuUsIeT YUCTOTOU. OTy
BTOPYIO MOYUCTUIIN YCTAHOBKOM, KO-
TOPYIO NpUAyMann v 3anaTeHToBamm
MOCKOBCKUNE UHXEHEepbl, COTPYAHUKA
00O «PUTT» (ruseng@newmail.ru).

OTkyna 6epyTcs Takme rpsisHole TpyObl u
KaK ynaeTcs cTonb 3pdOEKTUBHO OTYNCTUTb
nx? O6 3TOM pacckasbiBaeT 3aMeCcTUTeb
anpektopa komnaHun «<PUTT» A.KopcyKos.
«Mano KTo 3HaeT, YTO Ha MpeanpuaTUaX
HedTe- 1 razonepepaboTky TpyObI, MO KO-
TOPbIM MAET HePTb U NPUPOSHbLIN ras, Npu-
XOAUTCS PErynsipHO YncTuThb. Becem nsBe-
CTHO, KakoOW TONCTbIN CNnon Hakunu obpa-
3yeTcs oT 0Obl4HON ropsiyeit BOAbl — B Yali-
HVKe ero xopowo BuaHo. Ecnu xe no Tpy-
06e noet noTok HedTU, TO HA €e BHYTPEH-
HUX CTEHKax CO BPEMEHEM MOSBNSETCH
CNol He TONIbKO COJIe, HO U PasfINYHbIX
TSXENbIX YrNeBoA0POA0B, CMOJ 1 napadu-
HOB. YT0ObI TPYObI HE «3apacTanu», UX He-
06X0AUMO YMCTUTbL. A ANs 3TOro Npuxo-
nunTcs TpyObl BbITACKMBaTh, Hanpumep, ul
CKBaXWHbl, pa3bupaTtb Ha OTpPe3kn u byk-
BaslbHO OTMayMBaTb B BAHHOW C ropsa4yen
BOZOM M cneunanbHbIMU nodaskamu. Mo-
HATHO, YTO MPOLLECC 3TOT AJUTENbHbIN,
TPYAOEMKNIA 1 HeGe30MacHbIn C 9KOJIOrn-
YECKOW TOYKU 3PEeHUs».

HoBoe ycTpoinicTBO ANg YnCTKM TpyO Ha-
NOMUHAET OObIYHbLIN KYXOHHbI €pLUnK.
TonbKO HE NAIacTMacCoBbIN, @ BOASIHON, CO-
CTOSALLMIA N3 MHOXECTBA MOLLHbIX CTPYEK.
«Hala TexHonorvs ocHoBaHa Ha TOM, 4YTO

cXaTblh BO3OyX WU/UAM Boda NofA, BbICOKUM
naBneHvem co3galoT B Tpybe NlokanbHble
cmepyn. I3 ruapoBuxXpeBOn rosioBkY Bblle-
TalT CTPyM BOAb! (BO3ayxa unn B3gecu ab-
pPasnBHOro NOpoLLKa), 3akKPyYeHHbIE B CNU-
panb. Takas CTpys 3a CYET CUMbl yaapa oT-
OMpaeT HaneT OT NOBEPXHOCTU, a 3aTEM Bbl-
HOCUT rpsi3b BMECTE C NOTOKOM Hapyxy».

MoHATHO, Y4TO cuna ycTaHOBKM He Becnpe-
nenbHa. CneuyasbHblii HACOC BbICOKOIO AaB-
NneHna No3BOoJiIdeT Co3aaTb HYXXHOe aaBlie-
HMe BOAbl B HECKOJIbKO COT aTMocdep Ha
pacctosaHum He 6onbwe 100 M. Ha Takom
oTpeske TpyObl 1 naeT Ynctka. Ectb 1 apy-
roe orpaHvyeHne: CKaHMpyloLLLas rosoBka co
LUJTAHFOM-XBOCTOM O0JI>XXKHA NPOJie3Tb B TPY-
Oy, a 3HauuT, guameTp
TpyObl OOMKEH ObITb He
MeHbLUe OBYX CaHTUMET-
poB. [la n BoAbl Takas yc-
TaHOBKa pacxonyeT He-
Mano — Ao natu kybo-
MEeTpOoB 3a 4ac paboThl.

PasymeeTcqa, 4nctutb
Tpy6bl HOBbIM YCTPOW-
CTBOM MOXHO 0OyneT He
TONbKO OT HEDTSAHBLIX OT-
JNIOXEHWNIA, HO 1 OT O0bIY-
HOW rpasn — HanpuMmep,
Tpybbl KaHaNM3auun 1 BO-
nooTteonoB. lMpunyem B
3TOM cllyyae npeumylie-
CTBO HOBOW CUCTEMbI 3aK-
NoYaeTcs B BO3MOXHOC-
TN «3aBEPHYTb 3a Yros», BeAb LUAAHT rnb-
KW, NOSTOMY WM30rHyThle TPpyObl ANs HEro
He npobnema. lpobnema, BO3MOXHO, Oy-
0eT B ApYroM — Kyaa AeBaTtb rpsi3Hyto Boay
C Kyco4KamMu COJPaHHOr0 C MOBEPXHOCTU
Tpybbl Haneta. OcTaeTcs HAAEATLCS, YTO Py-
KOBOAMTENUN NPeanpuaTuii no3aboTaTrca n o
TOM, 4YTOOblI ee cobpaTb U OYNCTUTb. A CO-
OTBETCTBYIOLME CNYXObl 9KONOrMYECKOr0
KOHTPOJA 3a 3TUM npocnenat. Bnpoyewm, Te-
nepb B rpsg3HON BOAE, MO KpawmHen mepe,
He OyaeT MOLLMX CPeACTB, KOTOPblE caMu
no cebe onacHbl ANs OKpyXaloLein cpenpbl.
A 3TO yxe nnoc.
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JlekapcTBO

ot ClMOa ctano

B JECHATb pa3 MeHee
TOKCUYHbIM

Cneuwmanuctsel MockoBckov rocyaap-
CTBEHHOU akagemMuy TOHKOM XUMUYeC-
Kov TexHosnorum nm. M.B.JToMmoHOCO-
Ba v HUW supyconorum um. .U.Vsa-
HoBckoro PAMH Hatunv crioco6 Ha ro-
PSLAOK CHU3UTb TOKCUYHOCTL aHTUCIIN-
J0BCKOIro aHTMbuoTuka resIMoMnLnHa
(pesuctomuumHa). [ns 3T0ro aHtu-
OUOTUK 3aK/04ann B XUPOBOWU (-
NUAOHBINA) My3bipek — JINMOCOMY
(biotechnology@mtu-net.ru). Paboty
y4eHbix nogaepxveaet MexayHapoa-
HbIVI HAYYHO-TEXHUHYECKU LIEHTP.

Mcnonb3oBaHMe NMNOCOM B Ka4ecTBe HO-
CUTENs NeKapCTBEHHbLIX MpenapaTtoB Bce
6onblle npuBnekaeT BHUMaHUE UCCNeno-
BaTenen. JINMoCOMbl HETOKCUYHbI U MON-
HOCTbIO pasnaratTcs B opraHuame. A no-
CKOJIbKY pacLLenfsieHne nunnagoB Nponcxo-
OUT NOCTENEeHHO, 3aKl0YEHHOE B IMMOCO-
Me JIEKapCTBO TOXE BbICBOOOXAAETCHA He-
60/1bLLIMMN [03aMU, YTO NMO3BOJIAET CO3aa-
BaTb npenapaTtbl C MPOJIOHIMPOBAHHbLIM
LENCTBUEM N YMEHbLLATb UX TOKCUYHOCTb.

FennoMuumnH — Kak pa3 oaunH U3 Tex npe-
napaToB, 4Ybl0 TOKCUYHOCTb O4EHb XOTENOCh
Obl YMEHbLUNTb. OTOT aHTUOUOTUK BNOKU-
pyeT paboTy HECKONbKUX CneuudUyHbIX
dbepMeHTOB BMpyca nMmyHogedbuumta ve-
NOBEKA, N ero A0NIr0e BpemMs cumtanu nep-
CMNEeKTUBHbIM aHTUBUPYCHbLIM MpenapaTtoMm.
OpHako reNMMoMULMH HE MONYYnsl LUMPOKO-
ro pacnpocTpaHeHus B MeAuuuHe K3-3a
MJ0X0M pacTBOPUMOCTM B BOAE U BbICOKOMN
TOKCUYHOCTU. BknioyeHue reamoMmmumnHa B
INNOCOMbI yny4Llinno Obl Ka4ecTBO npena-
paTa 1 No3BonnI0 Obl CO34aTbh €ro UHbLEK-
LLMOHHYIO POPMY C HU3KOWN TOKCUYHOCTBIO.
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YT106bI MONYYUTH JIMMOCOMHBIA npena-
paT, y4yeHble nobaBunu pacTtBOp renuo-
MULMHA B CMECcK xJiopodopma 1 MeTaHo-
na Kk nunupHon nnexHke. O6pasybl 3amMo-
po3unm B XUOKOM a3oTe, a 3aTeM BCTPS-
XUBanM Npu KOMHATHOW TemnepaType.
Lnkn «3amopaxuBaHne — oTTamBaHue»
noBTOPUNM NATb pal3. B pesynbtate aH-
TUONOTUK BCTPOUSICS B NUNUAOHYIO MIEH-
Ky. 3aTemM cMecb npoaasun 4epes Gusb-
TPbl C MENKMMM NMopamu, 4Tobbl OTAENNTb
HECBSA3aHHbIA FreNMOMULMH, a camy nekap-
CTBEHHYI0O CMeCb pa3apobunun Ha Menkue
ny3blpbk C M3BECTHOW KOHUEHTpaLunein
aHTMbnoTunka. Nccneposatenn nogobpa-
NN Takol NUNUAHbLIA COCTaB, NMpU KOTO-
pOM B NMNOCOMbI BKtoYaeTcs 0o 97% re-
MoMuumnHa. AHTUOMOTUK, YNPSATAHHbLIN B
JINMOCOMBI, Y4€HbIM yAanoCb pacTBOPUTb
B GM3N0N0rn4eckomM pacTBope.

TOKCUYHOCTb HOBOrO NMpenapaTa nNpose-
pUnM Ha KynbType 3MOpMOHasNbHbIX GUb-
pobnacToB. eNMOMULMH B BOLHOM pPacTBO-
pe yXe Yepes3 cyTku rybun Bce KneTku Ao
0OHOW, a TOKCUYHOCTb NIMMOCOMHON dop-
Mbl Oka3danacb B LEeCHATb pa3 MeHblUe. AH-
TUBMPYCHYIO akTUBHOCTb JIMMOCOMHOrIO re-
NIMOMULIMHA NMPOBEPUIN Ha KynbType pub-
po61acToB, KOTOPbLIE 3apaxanu LMToMera-
JIOBMPYCOM. OTOT BUPYC 4E€NOBEKA HE Bbl-
3blBaeT 3aboneBaHuin N naeanbHO NOAXO-
OUT ONS MOAENbHbIX 3KCNePUMeEHTOB. Ho-
BbIll Npenapart okasasics akTUBHbIM NPOTUB
BUpYyCa, NPUYEM B KOHLIEHTPALMN, KOTopas
He TOKCMYHa ANs KNeTok.

BUOXMUSA

KoneHHbin pepmeHT
NodaeT CurHan
b6encTeus

TpaBma koneHa koBapHa. [locne Hee
6e3 Bcskoro, kasasiocb Obi, npeayn-
pexnaeHus, pa3BuBaeTcs apTpol. Ha
kapeape rucrosaorum BnagnBoCTOKC-
KOro rocyapCTBEHHOro MeanLmMHCKO-
ro yHuBepcuTeTa Hay4nmancb pacrnos-
HaBaTb caMmble paHHUe CTaauu, npes-
LUeCTBYIOLUMNE Pa3PYyLUEHUNIO KOJT@HHO-
ro xpsua, 3a KOTOpbIM Hen36exHo
caenyert v pa3pylueHne Koctu — apT-
pOo3. B 3T0 Bpemsi B XpsLeBbIX K1eT-
Kax nposiBasieT CBOIO akTUBHOCTb [0O-
TOJ1e MOo1YaLLmM GePMEHT HUTPOKCUA-
cuHTasa.

Ecnv pacnpocTpaHeHHas TpaBma KoJeHa,
NOBPEXAEeHMEe KPecTooBpasHOi CBA3KM,
[0/Ir0 HE MPOXOAMUT, 3TO MOXET MPUBECTU K
paspyLleHnio CYCTaBHOrO MOKPOBa U, Kak
CnefcTBYe, K PasBUTUIO 0cTeoapTposa. Of-
HaKO Ha KakoM aTare BO3HMKalT Heobpa-
TUMbIE U3MEHEHNS XPALLA U C YEM OHU CBS-
3aHbl, HeAcHo. HepoctaTtok uHdopMaLmm
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npouncTekan rnaBHeiM 06pa3oM 13-3a OTCyT-
CTBUSI BUOXMMUNYECKUX MApPKepPOB, OTpaxa-
lowmx TeyeHve GonesHu. Takme mMapkepsbl
MOXHO MCNoNb30BaTh AN HabnoaeHa 3a
naumeHTamm, y KOTOpbIX BbICOK PUCK pas-
BUTUSA apTpo3a. Poccuitickne megukun BbiO-
panu B kayecTBe Mapkepa GepMeHT HUTPO-
KCUACWHTA3y, KOTOPbIA pacLlennseT BXOAS-
lMe B COCTaB xpslla ranko3aMUHOrInka-
Hbl. M36bITO4YHAa aKkTMBHOCTb (epmeHTa
[OMKHA NPUBOAUTDL K Pa3pyLUEHNIO XpsiLua.
MaTepranom ans nccnenoBaHuns nocny-
Xunm 6uonTtaTbl Xpswa, MoayvyeHHble BO
BpeMS onepauuin nnacTUkn CBA30K KOJEH-
HOro cycrtaBa. B kayecTBe KOHTPONbHbIX
ncnonb3oBanu o6pasupl xpsLa, B3ATbie y
nopewn, normbLlumx OT HecYacTHbIX clyya-
eB. Hu peHTreH, HM MuKpockonuyeckue
NCCNEefOBaHNS He BbISIBUSIM HUKAKNX OTKIO-
HEHWII OT HOPMbl B TPABMUPOBAHHOM KO-
neHe. Bce kneTtkn xpsiwa v nx B3auMHoe
pacnosioxeHue BbIFNSAeNN y nauumeHToB
Tak Xe, Kak y 3[Jl0poBbIX NoAel nx Bospa-
cta. Ecnu 66l uccneposaHne aTum orpa-
HNYMNOCb, MOXHO ObINIO Obl CkasaTtb, YTO
NPU3HaKOB PaspyLUEHNs XpsLwa HeT U HeT
OCHOBaHWIi 6oaTbcs apTpo3a. Ho cneuwna-
NNCTbI MPOBENMN €eLle U FMMCTOXMMUYECKOoe
nccnenosanve. OHM okpallimBanu npena-
paTtbl xpslia crneuuanbHbiM KpacuTenem,
KOTOpPbI OKpalLUMBaET B CUHWIA LIBET KNeT-
KW C aKTUMBHOW HUTPOKCUACUHTA30M: 4eMm
ryluie okpacka, TeM aktusHee depMeHT.
Okasanocb, YTO B CyCTaBHOM XpsilLie 3[10-
POBOro KOJIeHa HUTPOKCUACHHTa3a NpakTu-
Yyeckn He paboTaeT. 3aTo KNETKN BCEX TPaB-
MUPOBAHHbIX MALMEHTOB NPUOBPENN rycTom
cuHWin ueeT. Cyas MO UHTEHCUBHOCTM OK-
packu, akTMBHOCTb GepMeHTa 3aBUCUT He
OT AJNTENbHOCTU 3aboneBaHus, a TONbKO
0T ero Hannyusl. @epMeHT yBennynBaeT ak-
TMBHOCTb YXe Yepes nontopa mMecsua noc-
ne TpaBMbl koneHa. CopepxaHue rnmkosa-
MMVHOTIMKaHOB BO BCEX Mpenapartax OnbIT-
HOW rpynnbl ObINO HUXE, B KOHTPONeE, cne-
[0BaTeNbHO, HUTPOKCUACKMHTA3a MelwaeT
CUHTE3Y HOBbIX XPSLUEBbIX KNETOK, YTO U
NPUBOAMWT K Aerpajaumy CyCTaBHOro Nokpo-
Ba. 910 Tem BGonee CKBEPHO, 4YTO Npu 00-
cnefoBaHuM Hebnarononyyme B KOJIEHHOM

cycTaBe ele He 3aMeTHO. [edekT nposs-
nseTcs, Korga nedyntb yxe no3gHo. Meau-
KM HE UCKJI0HatoT, YTO pas3pyLUeHNE KONEH-
HOro Xpsilla CBA3aHO C PaHHUM U, BO3MOX-
HO, daTanbHbIM AedeKkToM aHaboINYEeCKNxX
NnpoLeccoB B XpsLLle: y YenoBeka nornbaer
KONeHOo, a eMy He 60JIbHO.

Tenepb B pacnopsXeHUn Bpayelnt ecTb
MPOCTON U HEAOPOro METOL PaHHEN Au-
arHOCTUKM pucKa pas3BuTUS apTposa. by-
0eM HafeaTbCs, YTO OHW CYMeloT UM BOC-
nonb30BaThCS.

UcTopud

Kak XuBeLlb,
CTYOEHT?
Barnag B npowunoe

Nctopukn Bcerpa ynesnssivi MHOIO
BHUMAaHUS MPOLIIOMY POCCUNCKUX
YHUBEPCUTETOB, BE€Ab UMEHHO TaM r1o-
SIBJISI/INCb HOBbIE MbICJIN, 1POrPeccuB-
Hble Te4eHus. A BOT npo noBcegHeB-
HYI0 XU3Hb 0buTatTenei aTux yHusep-
CUTETOB N3BECTHO HE Tak MHoro. Ige
XWUn CTYAEHTbl MMNepaTopCKuUX YHU-
BEpPCUTETOB, YEMY YYUIUChb, KakK Mpo-
Tekasna ux CTyaeH4YecKkast Xu3Hb — 3T
n MHOrve apyrue BOrpoCbl U3y4yusaa
rpyrnna pPoCCUNCKUX y4yeHbix. [IpoekT
ocylLecTBASEeTCS nNpu rnoanepxke
PrH®.

MoBCeAHEBHYIO XN3Hb POCCUNCKOrO CTYy-
neHyectBa XVIII — Havana XX Beka nsbpa-
na npeaMeTomM CBOEro uccnepoBaHud
rpynna yyeHbix n3 MockoBckoro u KasaH-
CKOr0 rocyAapCTBEHHbIX YHUBEPCUTETOB 1
n3 NHctutyTa poccumnckon nctopum PAH.
Mo MHEHUIO COTPYAHMLBI NCTOPUYECKOTO
dakynbteta MI'Y WU.M.Kynakosoi, Bo3rnas-
naowen aToT NpoekT, Takoe nuccnenosa-
HNE BaXHO He TOJIbKO C UCTOPUYECKOM TOY-
K1 3peHus: «Llenn npoekTa AUKTYIOTCS UH-
TepecamMu NMPOBOAMMbIX B Hallel CTpaHe
obpaszoBaTenbHbix pedopm. 3TO nomorno
Obl UX CKOPPEKTUPOBATb, NO3BONAUIO Obl
NMOHATb MEXaHM3Mbl BHYTPEHHEN caMoop-
raHvM3aummn yHMBEpPCUTETCKON Kopnopaumu,
MCTOKM €e peakumu Ha npoucxopsiee,
OLLeHUTb Hacneame, KOTOPoe OCTanoCh Ham
OT nMmnepaTopckon Poccum».

WTak, Kak Xe cknagbiBanacb Xu3Hb CTY-
OeHToB MOCKOBCKOro yHMBepcuTeTa B [0-
peBonoLUMOHHONM Poccnn? OTHOLWIEHUS Ky-
patopa 1 npodeccopoB, agMUHUCTPALUN 1
nUTOMUEB, NpenogaBaTenen U y4YeHUKOB,
cTapLumx n MAaaLWmMx cTponnuck Ha 6ase na-
TepHanMama u CTPOroro Mepapxmyeckoro
conogymHeHusa. (Bnpoyem, Torga, B cepe-
ouHe XVII Beka, Takoro poga natpuapxanb-
HOCTb MposiBASNack BO BCex cdepax pyc-
cKom Xn3Hun.) Kak n B cembe, rge Bce noa-
YUHANNCL €€ rnaBe, B YHUBEPCUTETE CTy-



LEHTbl HaXoAUNNCh NOJA, BNacTblo Npenoja-
BaTeNiell, UHCMEKTOPOB, HaA3upaTene.

CTyneHThbl, B CBOKO O4epeb, cneaunm 3a
rmMHasncTamum (rumHasuns Gbina nepsou
CTyneHblo yHuBepcuteTa). OHM nomoranu
rOTOBUTb YPOKW, BOAWUSIN YYEHUKOB B CTO-
JIOBYIO W LLEPKOBb, B Knaccel M obpaTtHo,
nucanu panopTbl. PykoBOACTBO CyMTano
Takoe YCTPOMCTBO BECbMA MOJIE3HbIM: CTYy-
OEHTbl NofaBany MNaawmm npumMep, «nog-
[epXrBag Ha BbICOTE CBOE 3BaHMe», a Kpo-
Me Toro, npuobpeTtann nenarormyeckuii
onbIT. Nog4ynHEHNE, MO NPU3HAHMSM aBTO-
poB pa3HoOOpa3HbIX MeMyapoB, OblIO OC-
HOBAHO Ha yBaXXEHWW K aBTOPUTETY CTap-
LIMX 1 «npocBeLleHHbIx». K Havany XIX Beka
B YHUBEPCUTETE CNOXMUICSH O0COObIN TWMN OT-
HOLLIEHWIN, KOTOPbIE BHYTPY KOpnopauun vya-
CTO onucklBaloTCs B MeTadopax KPOBHOro
poacTeBa — «OTEYECKUN», «OTeL», «OeTu».
Ho 3To OblNM OTHOLIEHUS, OCHOBAHHbIE
MMEHHO Ha HEMPEPEKAEMOI BNACTU «0TLa».

OpHako MoCTEMEHHO OOLLECTBO MEHS-
JI0Cb, yXOOUN B NPOLUNOE TPaAULMOHHbIN
yknag. B 1820-1830-e roapl CTyAeHThl Ha-
YnHalT BecTn cebs 6onee He3aBUCUMO.
3a BOJIbHOAYMCTBO U3 YHMBEPCUTETA, Ha-
npumep, 6bIIN OTYMCNEHBI BenuHcknin n
MonexaeB. Ho 3pecb xe GepeT Hayano
KOprnopaTMBHOE eAMHCTBO npodeccypsbl n
CTyAEeH4YeCcTBa, KOTOPOE CTano 3aMeTHO B
40-e rogpl XIX Beka, — nosiBNSeTCS HOBOE
NoKOJNIeHE npenojaBaTenei, KOTopblie
CTPOAT OTHOLWEHNA CO CTyAeHTaMN He Kak
C y4eHuMKamu, a KkaKk ¢ MOJoAbIMU copaTt-
HUKaMW.

CBoeobpas3HbIM OTPaxXeHWeM KCTOpPUN
YHUBEPCUTETA CNYXUT N XUIbE CTYLEHTOB.
CHayana KOMHaTbl CTyAeHTaM NnpeaocTas-
NENN NPSIMO BHYTPU YHUBEPCUTETCKOM Tep-

putopun. Ho nocteneHHo B MockBe NoOsiB-
NSIOTCH CbEMHbIE KBAPTUPbI, CTPOATCS [0-
XOOHble OOoMa, U CTYAEHTbl Hayanu BblOU-
paTtbCcs 3a npegensl alma mater. Ha npoTta-
XeHun XIX Beka B ropofe cknagbliBasics Tak
Ha3blBaeMblli JTaTUHCKUI KBapTan — MecTo
XNUTenbcTBa OONbLWINHCTBA CTYAEHTOB.
B Mockee um ctaHoButcsa Kosmxa, panoH
BpoHHbIX ynuu. EcTecTBeHHO, N0 Mepe yaa-
NneHnda Xunbd CTyOEeHTOB OT Tepputopun
YHUBEpPCUTETA CNeguTb 3a UX NOBEAEHNEM
MHCNEeKTOpaM CTaHOBWJIOCb BCE TPYAHEE,
XOTSl OHWM 1 NPOAOXanu aTo genatb. NHc-
nekTop Mor, HanpuMep, 3alTu BEYEPOM B
nuTenHoe 3aBefeHue, U, ecnu 3acTtasal
TaM CTy[EHTa, MbiOLLEro 4To-nnbo kpenye
nyHwa (cnaboankorofibHbli HAaNUTOK), Ha
cnenylowmnii AeHb TOro X4ano HakasaHue.

Hemanyio nomoub HabnogaloWwmm oka-
3blBaNn CTyaeH4YeCkKne MyHaumpbl, 3amMeT-
Hble Ha ynuue uspaneka. Korga nMMeHHO
NnosIBNSIETCS CTYAEHYECKUA MYHAUP, TOY-
HO He n3BecTHO. Ho yxe B 1760-e rogbl
BOCMUTAHHMKN YHUBEPCUTETa MepecTalT
0[eBaTbCd KTO BO 4TO ropasa. B kayecTtse
napagHoro MyHaupa um npeanaranacb
KpacuBas oaexpaa ABOPSHCKOro obpasua:
Kam301, kadTaH, KOPOTKME LTaHbI, YyKU,
Tpeyronka v wnara. CHavyana MyHaup Obin
3€e/eHbIM C ManMHOBLIMUW obLunaramm — kak
y rBapAenues, NOTOM LIBET HECKOMbKO pas3
MEHSICS: CrepBa Ha ManuHOBbLIA C CUHUM,
a nocne ykasa 1804 roga — Ha cuHuin. Bax-
HO, YTO OMHAKOBbIE MYHAMNPbLI HOCUK BCE
CTyOEeHTbl: 1 6oraTble gBopsHe, 1 6eaHble
Pa3HOYMHLbI, @ 3HAYUT, B «XpamMe Haykum»
BCce OblM paBHbl. Kpome TOro, MyHaup
yKasblBasn Ha NMoMOXEeHNE CTYAEHTOB KakK ro-
CYLAPCTBEHHbIX Cnyxalmx. Ytobbl gocTur-
HYTb PaBEHCTBA U Ha NpPaKTUke, CTyOeH-
TOB 00y4anu nssiLHeIM MaHepam:
KaK MpaBUIbHO XOAUTb, KNaHATb-
cs, Kak npuHMMaTb KpacuBble
nos3bl, U, KOHEYHO, Y4UIIN TaHLe-
BaTb — [BOPSIHCKUM [OEeTSM BCe
3T0 ObIIO U3BECTHO, @ BOT pa3s-
HOYMHLbI NOMyYanu WaHc npmob-
pPEeCTV CBETCKUE HaBbIKM.

M Bce Xe, HeCMOTpS Ha CTPO-
ryto AUCLUMIINHY U BO3MOXHOCTb
NOAHATLCS BbILLE MO COLMANbHOWN
NEeCcTHULLe, 3aHATUS CTYOEHTbI
nporynueanu, kak n cemnyac. B
nepBoe BpPeEMS 3TUM 4alle rpe-
WU OBOPAHCKUE OETU: YHU-
BepCcUTET OblN AN HUX BO3MOX-
HOCTbIO MONy4nTb Hennoxoe 6ec-
nnaTtHoe o6pa3oBaHue, NOAYUYNTb-
ca rpamoTe m a3bikaMm. OgHako
OHU ObLICTPO MOHMMaNM, 4To Ha-
yKa ux He MpuBrEeKaeT, N Ha4uHa-
nn nponyckatb 3aHATusa. pory-
NMBann 1 pasHOYUHLbI — BCen-
CTBWE NEHOCTU, HEOOXOAMMOCTH
noapaboTaTh, XeNaHUs BEPHYTb-
ca B pPOAOHyl cpepy U T. 4. 3a

(@)

OTNTYYKM N HEMOCELLLEHNS CTYAEHTOB OTYUC-
nanu. Kpome TOro, cyuwiectsoBana Likana
HakasaHWn: UMeHa rpybuUsaHOB 1 NPOTyJb-
LMKOB BbIBELLUMBANIA HA «YEPHYK [OCKY»
WU NPOCTO HakasblBanu — Mnaawmnx ounm
JINHENKOW MO pyKam WAU Xe CTaBuiIuM Ha
KOJIEHW; CTapLmnx OTMNPaBAsSAn B Kapuep,
caxanu Ha xneb u BOAy WKW Xe nuanun
wnaru.

He nocnenHee MeCTO B XW3HWU CTYOEH-
Ta urpano 1 ero oTHolleHne K npodecco-
pam. B yHuBepcuteTe Hauvana XIX Beka
0COBEHHbIM YyBaXeHWEM MOJIb30BaNUCh
Monoable npodeccopa, npoweawme cra-
XMPOBKY 3a rpaHuuen, — B MoCKOBCKUI
YHUBEPCUTET OHU MPUBO3UIN NPOrPECCUB-
Hble MeToAbl 00YYEHUS, HOBENLLINE 3HAHUS
1 eBponerickne KOCTIOMbI (TakoB Obifl, Ha-
npumep, npodeccop duamkm Crtpaxos). K
npenopaBaTtensaMm Xe MNpexHen reHepa-
UMM — B napmkax ¢ Kkocuuamu u ekatepu-
HUHCKUX MyHOMPax — CTYAEHTbl OTHOCUIUCH
C MOYTUTENbHOU MPOHMEN. naBHOE, 4TO
npuenekano CTyaeHTOB B npodeccopax
«HOBOIO TMMNa», — CTU/b MOBEAEHUS U LIN-
poTa nHtepecoB. B 40-e rogbl XIX Beka
NOSsIBNSIIOTCS HOBbIE KyMUpPbI: npodeccop
'paHOBCKMI, nekuum KOToporo cobupanu
non-MockBbl. TOraa xe 3apoxaaercsa Tpa-
OVUNS AOMALLUHUX «NOCUOEN0K» — 3aHATUI
[oma y npenogasaTtens, NPOXOAUBLUNX B
dopme apyxeckux becen,.

YHuBepCUTET cTapancs noafepXumBaTb
HeumyLmx cTyaeHToB. OQHMM 13 NEpBbIX
©6naroTBOpPUTENEN CTan NEPBbLIA Xe Kypa-
TOp MOCKOBCKOro yHuBepcuteta VeaH Ly-
BanoB. MHoro aons yHmBepcuteTa caena-
no cemMencTtBo emMunaoBbiX: «0eMUa0BC-
Kne» cTuneHaumn Obinn yypexaeHsl B 1813
roay v Beinnadmeanucek 6onee 100 net, oo
HaCTYNJEHUS COBETCKOW 3NoXu. OTUM npu-
Mepam nocnefoBan MHOTMe COCToATEeNb-
Hble rpaxaaHe, U CTUNeHauanbHbli GOHA,
Hayan npupacTaTb. B TopxecTBeHHOM ak-
TOBOM 3ane yHuBepcuteta ¢ 1820-x ro-
[O0B pPAAOM C nopTpeTamu LapCTBYOLLNX
0cob 1 yupenutens yHusepcuteta Lllysa-
noBa Bellany MegHble AOCKN, Ha KOTOPbIX
30/10TbiIMM OyKBaMu 3anucbiBann nMMeHa
dunaHTponos. NMNomumo ctuneHaunii, B 1860
rony Bnepsble Obln y4pexaeH Nepsblli npe-
MUanbHbIN KanuTan — 3a ny4yllee roauy-
HOE COYMHEHME ONs CTYAEHTOB UCTOPUKO-
dunonorunyeckoro dakynbteta. K Havany
XX Beka 10-15% 6egHeNwnx CTyOEHTOB
YYMIMCh 32 CHET MOXEPTBOBAHHbIX YHUBEP-
CUTETy Kanumtasnos.

CnpaBennnBoCTU pajan Hago ckasaTh,
4YTO npenofasaTenn YyHUBEPCUTETA TOXE HE
Obln 6orateiMy noabMu. [la 1 B LEenom
HexBaTka CpeAcTB Ha COAepXaHue 1 pas-
BUTME YHUBEPCUTETA, K COXaNeHuo, OcC-
TaBasniacb TpaauLUMelr Ha NPOTAXEHUN BCEN
ero ncTopumu.
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Yxe neT Tpuauatb noJvMepbl NUAUPYIOT CPeaun yrnakoBOYHbIX MaTe-

[lokTop xMMHeckrx Hayk puanoB. O6beMbl NNACTMKOB, KOTOPbIE MAYT HAa 3TO NONe3Hoe AEeNo,

B.A.¢OMVIH, OrpoMHbl: 13 130 MAH.T/rof, BCex BbiMyCKaeMbIX NOJIMMEPOB YyTb MEHb-

JIOKTOP XVMWUHYECKUX HayK we nonoBuHbl (41%) ncnonb3yeTcs B NpOM3BOACTBE YNaKoBKM, Munpl/l-

B.B ryseeB YEM MOJIOBMHA 3TOro KonmyectBa (47%) CTaHOBUTCS YyNakoOBKOW Mu-
.B. y .

®rYM «HUM nonumeposs, LLEBbLIX NMPOAYKTOB. ITO U MOHATHO: NOAMMEpPHI YA006HbI, 6€30MnacHsl,

AeLleBbl, a 3HA4YUT, UX NPOnN3BOACTBO 6y,£|,eT pactn n gasnblie.

Asepxurck Bce 6bl XOpoOLWIO C NofiMepamu, HO, B OT/IMYME OT cTeksa (KOoTo-
poe Mcnonb3ylT NOBTOPHO) 1 Bymarun (KoTopas pasnaraetcs B ec-

Mbl He MPOCTO YHNYTOXaeM Mycop U HE co3Aaem TECTBEHHbIX YCJIOBUSX), yNakOBKa W3 CUHTETUYECKMX MaTepuanoB
Mep3Kkux cBaJsiok Ha AHe okeaHoB. Mkl npeBpalla- npakTMyeckn BeyHa. A nockonbky MMEHHO oHa cocTaBnseT 40% Obl-
€M MyCcOp B CBEXWIi BO3AYX M COJIHEYHbIV CBET. TOBOr0 Mycopa, BONPOC «4TO AenaTb C MOJMMEPHONM YNakOBKOM» CTa-

A.n B.Crpyraukve. MNonaeHs, XXII Bek HOBUTCS rnobanbHOM 9KONOrM4yeckom npobnemon. MoxHoO He npe-



yBennynBas ckadaTb, YTO MMEHHO OT pe-
LeHns aToro Bonpoca B 60MbLION cTe-
neHn O6yaeT 3aBMCETb 9KOJIOrMyeckas cu-
Tyaums B Mmupe 1 cyabba nponsBoacTBa
nnactmacc B XXI Beke. Ecnn mbl He Hal-

[LEM pPELLUEHUS, TO YTOHEM B MYCOpE.
Celyac ecTb ABa OCHOBHbIX NMOAxona:
3aXOPOHEHME (TO ECTb XPaHEHME Ha CBaJl-
Kax) n ytunuaauus. MNepsbiii N3 HUX B 00-
wemM-To npobnemMy He pelaeT, a NPOCTO
nepeknaabiBaeT CeroaHswHne 3aboThbl Ha
nneyn Oyaywmx nokonenuii. C ytmnmaa-
umen Toxe Bce HenpocTo. [oa Hen noa-

XynoxHuk H. KpawumH

pasymMeBaloT CxXuraHne n nepepaboTky.
CxuraHme nnactMacc 3KON0rm4eckyio cu-
Tyauuio He TO YTO HEe yNy4ylaeT, a, CKOo-
pee, HA0OOPOT.

MepepaboTka oT4acTy pelwaeT npobne-
My, HO TpebyeT AOMNONHNTENbHBIX 3aTparT.
MpuxoouTtcsa otbupatb N3 obLen mMacchbl
Mycopa ynakoBku, pasaensaTb Ux no Bu-
[aM nnacTuKoB, MblTb, CYLWNUTb, U3MENb-
yaTb M TOJIbKO MOTOM nepepabaTbiBaThb.
OpHako 3TO rnoka eAMHCTBEHHbI Bonee
NN MEHEE «3KOJOMMYHBbI» cnocob. YTo-
Obl CTUMYNMpPOBaTb NOBTOPHOE WUCMOJb-
30BaHMe naacTtMacchbl, MHOrMe CTpaHbl
NPUHUMAIOT 3aKOHOAATeNIbHblE HOPMATU-
Bbl, 06g3bIBatOWMEe cobmpaTb 1 nepepa-
6aTblBaTb NMIaCTUKOBYIO Tapy W yMnakoB-
ky. Tak, B BOnbWMHCTBE CTpaH EBponsbl
nnactmMaccoBas ynakoska Ha 15% ponx-
Ha COCTOSITb M3 BTOPUYHOIO ChIpbsi, @ B
FepmaHum — yxe Ha 50% (B Gnuxaniiee
Bpems aTa umdpa ysennumtcsa o 60%).
Brnpoyem, mMHOrvMe cneunanucTbl cyuTa-
0T, YTO 3TO TEXHUYECKN HEBO3MOXHO.
Makcumym — 25%, 1 To Nnb ONs TpaHc-
NMOPTHBIX N HEMULLEBBLIX yNakoBoK. EcTe-
CTBEHHO, YyNakoBKa C NPUMEHEHNEM BTO-
PUYHOrO Cbipbsl rOpasfo AOopoxe, Aa u
Ka4yecTBO nonumepa B Her Huxe. K Tomy
X€e MHOrMMm noTpebutensm He HpaBUTCS
ynakoBka 13 BTOPWYHO nepepaboTaHHO-
ro nonMmepa, NPakTU4eckn 13 NOMOMKN.

M HakoHeu, rnaBHoe. [laxe ecnu Oo-
NYyCTUTb, YTO 3HAYUTENbHYIO 4aCTb yna-
KOBKW ByAyT UCMOJIb30BATb BTOPUYHO, TO
CKOJbKO pa3 ee MOXHO nepepabatbiBaTh,
noka OHa OKOHYaTEeNbHO He NoTepsieT No-
Tpebutenbckue cpoirictea? OuyeBUAHO,
BCE paBHO HaCTynaeT MOMEHT, Korga
nnacTukK Hago 3axopaHuBaTb MU CXU-
raTtb, a ganblle — CM. Hayano CTaTbW.

YyeHble CuUMTaloT, YTO €OUHCTBEHHbIN
cnocob pewnTb NpobnemMy NOJAMMEPHO-
ro Mycopa — co3gaTtb NpPOU3BOACTBO
nosIMMepoB, CNOCOBOHBLIX pa3naraTbCs B
npupoae Ha 6e3BpeHbIE KOMMOHEHThI.
Mopno6Hble nccnenoBaHUs BenyTcs Mo
BCEMY MUPY, HO eciv 0606WNTL BCE, H4TO
nenaetcs, TO MOXHO BblIAENUTb TPU OC-
HOBHbIX HaMpaB/IEHNS MONCKOBbLIX U MPU-
KnagHblx paboT: 6ruopasnaraemblie Noan-
Mepbl Ha OCHOBE NONN3MUPOB rMAPOKCU-
KapOOHOBbLIX KUCIOT; KOMMNO3UTHbIE Ma-
Tepuanbl HA OCHOBE MPUPOAHbLIX MONN-
MepoB; MoaAnduUkauns yxe CyLlecTBYIO-
LMX NPOMbILLNEHHbIX MOJIMMEPOB N NMPU-
[aHne UM HOBbIX CBOMCTB.

Buopa3naraembie
nonuadpupbl

Camoe aKTUBHOE Ha CeroaHs HanpasJsie-
HVe — nNpon3BoacTBO NOJIMMEPOB Ha OC-
HOBe FVI,EI,pOKCVIKap6OHOBbIX KNCNOT:

HOR%OH

OTn nccnepoBaHns UMET AOBOJIbHO
naBHiolo nctopuio. Ewe B 1925 roay yye-
Hble OOHapyXWnm, 4TO MONUrMAPOKCU-
MacngHas KMcnota — O4eHb XxopoLuasa nu-
TaTtenbHaa cpefa onsa XpaHeHus pasnuy-
HbIX BMOOB MUKpoopraHuamoB. OHU ee
C yOOBOJIbCTBMEM €45T, OCTaBNAAA «POX-
kv aa Hoxkm» — CO, n H,0. CoseplueH-
HO Takue Xe CBONCTBa UMEIT Nnonnmadu-
pbl APYrUX TNMAPOKCUKAPOOHOBBIX KUCOT:
rNMKONEBOWN, MOJIOYHON, BanepuaHOBOM
WM KanpoOHOBOW:

HO(~CH~C~0-) H
CH, 0

OavH N3 cambix NEPCNEeKTUBHbIX BMO-
nerpagupyemMbix NaacTUKOB 415 yNakoB-
KM — NPOAYKT KOHOEHCauun MONOYHOWN
KUCNOTbI MONNNAKTUA,

[eno B TOM, 4TO 1 MOHOMEP NaKTUA, U
nonvmep NoAnNakTUA MOXHO NMPOU3BO-
OUTb Kak CUHTETUYECKMM CMOco6oM, Tak
n depmMeHTaTUBHbIM BPOXEHNEM OEKCT-
pO3bl caxapa, ManbTO3bl, Cycna 3epHa
nnn kaptodend. A 310, Kak BCEM MNOHAT-
HO, BO3OOHOBNSIEMOE CbIPbE.

MonunakTna MCKMIOYUTENBHO XOPOL
C 3KONOrMY4EeCKON TOYKN 3PEHUNA: B KOM-
NnocTe OH pasnaraeTcs 3a OAMH Mecsl, a
Takxe BMNOJIHE nepeBapuBaeTcs MUKPO-
6amMu mMopckoi BoAbl. KOHEYHO, HyXHbI
elle notpebuTtenbckue ceolicTea. 34echb
TOXe BCe B Nopsake, 3TO NPO3PayHbIN,
6ecuBEeTHbIA 1 TEPMOMNACTUYHBINA NONKU-
mMep. locnenHee BecbMa CYLLECTBEHHO,
MOCKOJIbKY O3HA4aeT, 4TO ero MOXHO ne-
pepabaTbiBaTh BCEMU crnocobamu, npu-
MEHSeMbIMU CerogHs Ans nepepaboTku
nonumepoB. M3 nucTtoB nonunakiupa
MOXHO Aenatb NogHOCHI, Tapesku, Nony-
YyaTb MJIEHKY, BOJIOKHO, YNAaKOBKY ANS Nn-
LLeBbIX MPOAYKTOB, MMMNAAHTaTbl A5 HYX[,
MeaunuunHel. Ecnn po6asutb nnactnduka-
TOPbI, TO NOANNAKTUA CTAHOBUTCS NOXOX
Ha 3N1aCTUYHbIN NONNITUNEH, NOIMBUHWII-
xnopug, unn nonunponuneH. Ectecteex-
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HO, YeM MEeHbLLE MOHOMEPHOV MOJIOYHOW
KNCNOTbI B COCTaBe nonnmepa, TeM 60/ib-
e cpok cnyxbbl nonnmMepa.

HecmoTpsa Ha BCe O4YeBUAHbIE OOCTO-
WHCTBA NONUNaKkTUAA, NOHATHYO 1 oTha-
XEHHYIO TEXHOMIOTNI0, 0 MaCCOBOro ero
BHeOpeHus elle ganeko. [leno B TOM, 4TO
OH MnoJly4yaeTcs A0BOJIbHO AOPOroW, 1 Bce
YCUNNSA KOHLLEPHOB HarnpaefieHbl Ha TO,
4TOObI YAELLEeBUTbL Oopasnaraemblii Npo-
OYKT 3@ CYET HOBbIX BbICOKOMPOU3BOAN-
TeJIbHbIX TEXHOJIOMTMYECKNX MPOLLECCOB.
AKTUBHbIM COBEPLLUEHCTBOBAHNEM TEXHO-
IOrMM NPOU3BOACTBA MOJIOYHOW KMCNO-
Tbl 3aHMMAETCS, HanpuMep, aMepuKaHec-
kas ¢pupma «Cargill Inc». OHa nponssBo-
OUT nonunakTua, GepmMeHTUpys OeKCTPO-
3y KYKYpYy3bl, U ceivac aTa MMHUS MOXeT
BblAaBaTb A0 6 TbIC. TOHH NonMmepa B
ron. B nepcnektnee — paclumpeHue npo-
n3soacTea Ao 50—150 TbiC. T/roa U CHU-
XeHne cToumocTn nonunaktuaa ¢ 250 go
2,2 pon./xr.

Fonnanaupl (bupma «CSMN») yxe ceii-
yac rotoBbl BbinyckaTb 34 TbIC.T/roa Mo-
JIOYHOI KUCNIOTbl C BO3MOXHbIM YBENN-
YeHneM MOLLHOCTM B ABa pasa. AnoHubl
Takxke noyTn 6amn3KnM K uenun. TexHonorum
«Mitsui Toatsu» mpuagymanu, kak nony-
yaTb NoNMNakTUa B OAHy CTagauio, — TOr-
[a LeHa HOBOro maTtepuana COCTaBuUT
4,95 pon./kr. K TomMy e cBolicTBa rno-
nuMepa nyduwle, 4em y naacTtuka, nosny-
4YeHHOro B ABe cTagmn. Ha ero ocHose
yXe pa3paboTaHbl ABE MIEHKN — XEeCT-
Kas nieHka, No CBOWNCTBAM CpaBHUMAas
C NOJSIMCTUPOJIOM, U BN1aCTMUYHas, MOX0-
Xas Ha NoNN3TUNEH:

HO(—(|)H—CH2—C“—O—)HH
CH

¢ [loau-3-oxcubymupam

HO(—CH—C—0—) H
C,H,0 Toau-2-okcubymupam

HO(-CH~-CHzG~0) H

CH, O
HOﬂu—3-0KCu60ﬂepuaH06’(1ﬂ Kucaoma

Kpome nonunaktnga, ectb U gpyrue
nepcnekTuBHble NOAN3IUPLI (UX Ha3bl-
BatoT NOA — nonuokcmnankaHoathl). Ha-
npUMep, Y4eHble MCMNONb3YIT CMEecHu
nonu-3-okcnbytmpaTa, Noamn-2-okcunoy-
TupaTta 1 noam-3-okcmMBanepuaHoBOM
KUCNOTHI.

MimeHHO Takoro Tvna 6uopasnaraemMblie
noJsiIMMepbl BbiNyCcKaeT aHrnuickas oup-
Mma «Zeneca Bioproducts PLC». B
1995 roay oHa nonyymna 75 TOHH nonun-
Mepa Biopol no ueHe 6,2 pon./kr, 4To
B 5—7 pa3 OopOXe NOJNI3TUNEHA, NONN-
nponuieHa, NoOaAMCTUpPona Unu NOJNBU-
Hunxnopuga, n B 1,5-2 pasa gopoxe no-
nmamunaa.

KoHeyHo, noka ueHbl Ha 6uopasnara-
eMble niacTMacChbl He CTaHyT comnocTa-
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BMMbl C LeHaMW Ha KPYMHOTOHHaXHble
CUMHTETMYECKME MNONNMEPBLI, O MaCCOBOM
MCMNONb30BaHNUM OCTAEeTCH TOJIbKO Meu-
Tatb. JIumMuTUpylowas cTaans B yoewes-
neHun npouecca — HanTu bGaktepuu,
KoTopble paboTaloT 6onee apDEKTUBHO
1 npon3eoaaT 6onblie nonnumepa. Yawe
BCEro B Ka4YeCTBE WCXOAHOr0 Cbipbs
(MMwwm ons 6akTepuin) UCNONb3YIOT ca-
Xap, OpraHnyeckne KUcnaoTbl, CAUPTHI.
CerogHs cumMtaeTcs yaadyent Npou3BOA-
ctBOo 50-60 kr monumepa kybomMeTpom
depmeHTa B OEHb. YYeHble HAOelTCy,
4YTO yOACTCH elle COoKpaTuTb 3aTpaTbl
Ccblpbsl, HaNnTn 6onee apPeKTUBHLIE
wTaMMbl U1 ONTUMWU3NPOBATL annapartyp-
HO-TEXHOoNormyeckoe peweHue. Torga
MOXHO pacCyuTbiBaTb, YTO CTOMMOCTb
npoaykTta gonpet go 1,35 gon./Kr n oH
CTaHEeT KOHKYPEHTOCMOCOOHbIM.

MTak, nonnadupbl Ha OCHOBE rMApo-
KCMKapOOHOBLIX KMCNOT MMEKT OrpoM-
Hble MOTEHUMaNbHble BO3MOXHOCTU U
MOryT CTaTb peasibHOCTbIO B camoe 06aun-
xanwee Bpems. OcobeHHo ecnu OyayT
NMPUHATLI 3aKOHOAATENIbHbIE HOPMATUBSI,
orpaHvynBaloLLMe NPMMEHEHME Hepasna-
raemMblx NOJIMIMEPOB.

MnacTmaccel ¢ NPpUMPOAHLIMU
noaMmMmepamm

Euie oanH BOSMOXHbIV MyTb — 3TO KOMMO-
3ULMOHHBLIE MaTepuasbl Ha OCHOBE NPUPOL-
HbIX MOJIMMEPOB: Kpaxmana, Lenonosbl,
XxutTo3aHa unu 6enkoB. KoHeYHO, MOMUMO
pasnaraemori OCHOBbI, TyAa O0JKHbl BXO-
OnTb nnacTndukaTopbl U pasnnyHble 0O-
6aBkn. Komno3uTbl GbIBAOT OBOVHbIE U
TPOWHbIE: X COCTaB 3aBMCUT OT TOrO, Ka-
Kne noTpebuTenbCcKkMe CBOMCTBA HAOo No-
ny4nTb. MOHATHO, Y4TO A9 O4KOBbLIX OMNPas,
PYKOATOK MHCTPYMEHTOB, 3YOHbIX LIETOK,
[EeTCKMX NoAry3HMKOB 1 OQHOPA30BOW Mo-
CyAbl HYXHbl pasHble koMno3uuuun. nae-
HOEe — HaMTW MNpaBUIbHOE COOTHOLLEHWUE
KOMIMOHEHTOB, KOTOPOE COXPaHsANo Obl HyX-
Hble CBOWCTBA, MMEJIO NMPUEMIEMYIO LEHY
1 paanaranocb B okpyxatowen cpege. Kak
npaswIo, NpeanosiaraeTcs, 4To gaxe Ta-
Kyto 61MoynakoBky 6yayT He 6pocaTtb Ha 3e-
JIEHyIO NyXaliky, a cobupatb 1 cknabiBaTtb
B KOMMOCT. VMIMEHHO Ans Takmx yCnoBui
NPUBOAUTCSA BPEMS Pa3/IOXEHMS.

Camas pacnpocTpaHeHHas oCHoBa s
pasnaraembix KOMMO3UTHbIX MaTepua-
nos — kpaxman. lMNnactudunkatopamu
MOTyT ObITb FAMUEPUH WU MOSINOKCUI-
TUNEHTNNKONb. HECMOTPS Ha TO 4TO cam
Kpaxman pasnaraeTcs, B HEKOTOpble KOM-
no3vumn BBOAAT ele nonnadupsl, 4To-
Obl yCKOPUTL Npouecc. Hanpumep, niex-
Ka, NONy4YeHHas U3 CMecu Kkpaxmana v no-
nunakTnpa, pasnaraetcsa B KOMNocTe npu
40°C 3a ceMb CYTOK.

KOHeYHO, Takom KOMMO3ULMOHHbLIA Ma-
Tepuan TOXEe OKa3blBaeTCs OOPOXe, Yem
CUHTEeTMYecknin nonumep. YTobbl coenatb
€ero gelesne, MOXHO UCMOJb30BaTb HEO-

YULLEHHbIN Kpaxmas, CMELUaHHbI/ C Nonu-
BUHWUJIOBbIM CMIMPTOM W TanbkOM, HO Torga
nonnumMep NoAOMAET WCKYUTENBbHO ANS
ObITOBOr0 Ha3HA4YeHWs: yrnakoBka, MieHka
05 MyNbYMpOBaHWs, NakeTbl 418 Mycopa.

Kpaxmanoconepxawme 6uopasnarae-
Mbl€ MNacTUKK, Tak Xe, kak u nonnapup-
Hbl€, Y€ BbILLAN N3 CTEeH nabopaTtopuin —
HekoTopble GUPMbI NepeLun K NpoMbILL-
JIEHHOMY NPOW3BOACTBY Takux marepua-
nos. dupma «Biotec GmbH» Ha ocHoBe
Kpaxmana npousBoamT OmonnactMaccsl
PasnNYHOro Ha3Ha4YeHWs: rpaHynbl Ans
NNTbS OOHOPA30BbIX N3AENUIA; NEHOMATE-
pvansl Ang ynakoBKM MULLEBBLIX MPOAYK-
TOB 1 MHOroe gpyroe. Bpems pasnoxe-
HUS TakMx maTepuanoB B KOMMOCTE Mpu
30°C — pBa Mecsaua. Yewckas dupma
«Fatra» cCOBMECTHO C MpoOn3BOAUTENSIMU
Kpaxmana n MIHCTUTYyTOM NoaMMeEpPOB pas-
paboTana pasnaraioLyocs 3a Tpu-4eTbl-
pe Mecsua ynakoBOYHYIO MJIEHKY Ha OC-
HOBe Kpaxmana ¢ nonuonedbuHom. llo-
CKOJIbKY KOMIMOHEHTbI HEA0POrne, roToBas
naeHka cTout npumepHo 1,9 gon./kr.

OCHOBOI1 KOMMO3UTa MOXET OblTb HE
TONbKO Kpaxmas, HO W Lennnosa, xm-
TUH N Apyrve npupoaHbie matepuanbl
(MMFHWH 1 NIUTHUHOCOAEpPXalune Belle-
CTBA) B COYETAHUM C NMPOTENHOM U ApPY-
rmMmn gobaskamu. ANOHCKME TEXHONOIU
Jaxe JenailT naacTuk M3 APEeBECHOM
MaccCbl B COYETaHWW C MOMMBUHUNALE-
TaToOM U TNNLEPUHOM.

B nocnepHee Bpems BHMMaHME paspa-
OOTYMKOB MPUBMEKAIOT KOMMO3ULMM Ha
XUTO3aHe 1 uennnose. N3 HMx nonyya-
10T BrMopasnaraemMble NAacTUKK, NIEHKN C
XOpOLUEN NPOYHOCTHIO N BOAOCTONKOCTLIO
(10-20% xwuTo3aHa). OgHa N3 ANOHCKMX
dUpM ncnonb3yeT ANa 9TOr0 XMTO3aH 13
naHumpen kpaboB M KpPeBETOK. XUTO3aH
VMHTEPECEH TEM, YTO MOXHO MEHSTb CKO-
pOCTb ero 6MopasnoxeHns B 3aBUCUMOC-
M OT MeTonoB 00paboTkun. Tak, maeHka
Ha OCHOBE XMTO3aHa, auuIMPOBAHHOIO Mo
NH,- rpynnam, pasnaraetcs B aspoGHOM
ropoAckOM KOMMOCTe HaMHOro ObicTpee,
yem uennodaHoBble UK faxe nonu(rua-
pokcnbyTupaT)BanepmnaTHbie NAeHKN.

Pasnaraemble KOMNO3UTbl MOXHO Ae-
naTb Ha OCHOBE MPUPOAHbLIX 6enKoB, Nu
NPOTEMHOB. YTOObI 3aBEPTLIBATH BAAXHYIO
NULLY UK NPOCTO A5 Kopobouek ans nu-
LeBbIX MPOAYKTOB, NCMOJb3YIOT MAEHKY HA
ocHoBe rnapodobHOro NpoTenHa — Leun-
Ha. CNnCoK UM He orpaHMyYnBaeTcs — B
COCTaB KOMMNo3uTa J00aBNAIOT MeTakpu-
NINPOBAHHbBIN XenaTuH (B 3TOM crny4ae
MaTepuan noaxoauT A9 yNakoBKW nuLe-
BbIX MPOAYKTOB, napdiomepun n nekap-
CTBEHHbIX NMPenapaToB), ka3euH, kepatun-
HOCOAEepXallMe HaTypasibHble NPOAYKThI.

MHTepecHO, 4TO dnoHckas dupma
«Showa» yxe paspaboTana noaoOHbIN
OVOAECTPYKTUPYEMBIN NOMMEP 419 KOp-
nyca TeneBM30pOB 1 NEPCOHANbHbIX KOM-
NbIOTEPOB. JTOT NAACTUK HE BOUTCS Bbl-
COKMX TemnepaTtyp, NpoYeH, ynpyr, pas-



naraeTcs B BoAe W nop OeicTBMEM Mo-
YBEHHbIX BakTepuii.

JoGaBneHve nNpuUpPOAHbIX NoJinme-
poB — nosiMcaxapuaoB U GefikoB LLEeHHO
npexae Bcero Tem, 4To 3TO BO30BGHOBNSA-
emoe cbipbe. OCHOBHas 3ajadva Uccneno-
Bartener — nogobpaTb Takoe COOTHOLE-
HMe KOMMOHEHTOB, 4yTOObI CBOCTBA KOM-
no3nToB I'IpVI6J'II/|)KaJ1VICb K CUHTETUYECKUNM
nonMMepam.

Moaudukauusa
CUHTETUYEeCKUX NOJIMMEpOoB

HecmMoOTpa Ha akTMBHOE pasBUTME OBYX
OMUCaHHbIX HanpaBieHWNn, TEXHONOrn
NPOOOXKAT NOMbLITKN NU3BMEHUTL YXe XO-
POLIO OCBOEHHbIE KPYMHOTOHHAXHbIE MO-
NUMepbl: NONN3TUNEH, NMONUMPONUIEH,
NoANBUHUAXIOPUA, NOUCTUPOS WU NONN-
atuneHtepedranart. bes mogmndukauun
nepeyncrieHHble NOAMMEpPLI U U3OENNS N3
HUX MOTYT XPaHUTLCS B 3EMJIE «BEYHO».
Y106bI M36€EXaTL 3TOr0, €CTb TPU MNyTU:
BBECTU B CTPYKTYPY CUHTETUYECKOIrO MO-
MMepa Moneky bl, CNOCOOCTBYyIOLLME YC-
KOpeHHOMY GOTOPa3NOXKEHNIO NONNMEPA;
nony41Tb cononnumep ¢ gobaskamu, cno-
COOHbIMM MHMLMNPOBATL pacnaj OCHOB-
HOrO MOAMMeEpa; HanpaBieHHO CUHTE3W-
poBaTtb 6MoAerpagMpyemMbli NoOAMMEpP Ha
OCHOBE MPOMbILUIIEHHO OCBOEHHbIX CUH-
TETMYECKMX NMPOAYKTOB.

doTopasnaraemble NOAMMeEPLI — 3TO,
HanpuMep, COMOSIMMEPbLI 3TUJIEHA UK
nonucTupona ¢ BUHWUIKETOHOM. [lo-
6aBkM Taknux GOTOMHMLMATOPOB B KO-
nnyectBe Bcero 2-5% nos3BongatoT
pas3noxunTb NOAUMeEP ynbTpadmoneTo-
BbIM W3JlyYEHMEM C AJIMHOW BOJIHbI
290-320 Hm. CBETOYYBCTBUTENBbHBIMU
nobaBkamm MOryT CNyXuTb guTnokapoba-
MaTbl Xefesa 1 HUKEeNs M COOTBETCTBY-
IOLLMX NEPOKCU0B.

Y106bI POTO- M OBUOpasnoxeHne no-
NIN3TUNEHOBOW NJEHKN NMPOUCXOAMN0
elle 6bICTpee, B HEE BBOAAT MNyJbny Len-
JIH0S103bl, AaNKUJIKETOHbI U GpParMeHThl,
cozepxaune kapOoHUNbHbIE rpynnbl. B
3TOM Cily4ae MOXHO PacCHMTbIBaTb, YTO
yeped 8-12 Hemenb cBeT u HGakTepumn
NPUCTYNAT K YHUYTOXEHWIO Mycopa. [po-
LLeCcC NponCXoanT MEANIEHHEE, YEM C MO-
nmadupamm, n oCTaTKN NMJEHKM NOJIHOC-
ThiO MCHE3AIOT TONBKO NP BOPOHOBAHUM
1 3anaxmBaHuu.

BTopoit, camblil 04€BUAOHbBIN CNOCOO —
3TO MPOCTO COYEeTaTb XOPOLIO M3BECT-
Hble NonMMepsbl ¢ BroaerpagnpyemMbsiMn
KOMMOHeHTamMu. Tak, NOAUITUIIEH U NO-
JINCTMPOJ NbITAIOTCSA COBMECTUTb C Kpax-
Manom, nonnadupamm n gpyrumm 6mo-
pasnaraemMbiMu gobaskamun. OgHako, He-
CMOTPS Ha TO 4YTO Takue KOMMO3uuuun
YCNIOBHO OTHOCAT K Ouopasnaraembim,
Kak npaswnio, npuv KOMMNOCTUPOBAHUMU
ObICTPO pasnaraetcs kpaxmasn, a CUH-
TeTnyeckmin nonumep B 6OJSbLUMHCTBE
cnyyaeB OCTaeTCcs HeCbeAeHHbIM. Jloc-

MPOBJIEMbl U METOAbI HAYKHU

TaToO4HO MpPUBECTU OAMH npumep. Uc-
cnenoBaHuMe NeHKN U3 cMecu nonunak-
TMaa U noJMBMHMNALEeTaTa nokasano,
4TO YncTasa NonunakTUaHas nneHka pas-
naraetcq 3a 10 yacoB Ha 52%, a ¢ go-
6aBkoi Bcero 5-10% nonuBuHUNaueTa-
Ta — 3a 60 yacoB nuwb Ha 8%. A ecnu
nonueuHunaueTata B cmecu 6ynet 30%,
TO MJiIeHKa MNMpakTn4eckn He pas3naraet-
c4. Y4yeHble He MOrin He OTMEeTUTb bec-
nepcnekTUBHOCTb NOA0OHbBIX NOMNbITOK —
HegapoM 4ucno nybnukauynin Ha 3Ty
TEMY Pe3KO YMEHbLUNNOCH.

OpHako, Noxoxe, NepcnekTUBHbLIN NyTb
BCE-TakM €CTb. ITO CUHTE3 COOTBETCTBY-
IoLWMX NoNMapupoB 1 nonnadprpaMmmnaos.
Oco6eHHO aKTUBHO B 9TOM nnaHe pabo-
TaloT ABa XMMUYECcKknx rmraHta — «BASF»
n «BAYER AG».

Pasnaraemble cononuadupel nonyya-
0T, HaNpumep, Ha ocHoBe anudaTnyec-
KX ONOJIOB N OpPraHn4eckunx p,leapGO-
HOBbIX KUC/OT MO CXeMe:

-nH,O
NHOR'OH + nHOCR*COH——— HO(R'OCR?CO) H

YXe ycTaHOBNIEHO, Hanpumep, CKOJbKO
TepedTaneBoit KMCNOTbl HaQo A06aBUTb
K anudaTnyeckon knucnoTe, 4Tobbl Nonn-
Mep COXPaHWI N HYXHble PUINKO-XUMUN-
yeckme CBOWMCTBA, 1 BLUopasnaraemMocTb:
30-55 monbHbIX %. Ha OCHOBE MMEHHO
Takoro nonuadupa B 1995 roay dupma
«BASF» ocBowuia BbiNyck NOSIHOCTbIO BUO-
pasnaraemoro nnactuka Ecoflex F n te-
nepb enaeT U3 HEro Mewku, CeNbCKo-
XO3AMCTBEHHYIO U TMITMEHMNYECKYIO MNEH-
Ky, naMuHupyeT um bymary. MexaHudec-
Kre CBOMCTBA HOBOIro NosMmepa CpaBHU-
Mbl C TaKOBbIMW Y MONNITUIIEHA HU3KOM
nnoTHocTu. LleHa noBOIbHO HeBONbLIAS:
2,9-3,6 non./kr B 3aBUCMMOCTM OT Kaye-
ctBa. ®upma «BASF» Takxe BbinyckaeT
OuopasnaraemMble MnacTUkM Ha OCHOBE
nonnadunpoB 1 Kpaxmana.

He oTcTaet opyrom ruraHtT XuMmHAYC-
TPUM — HaA4YMHaAA CO BTOPOWN MONOBMHBI
90-x ropoB dupma «BAYER AG» Bbinyc-
KaeT HOBble KOMMNOCTUPYeEMbIE, Bropas-
naraemble B a3p00OHbIX YCNIOBUAX TEPMO-
nnacTbl HA OCHOBE nonuadupamMmmaa:

HO(R‘O%RZ%N RN H(ﬁRZ(ﬁO)nH
(0) 0 O

OA4VH N3 HUX NPeKPacHO NpPUINNaeT kK 6y-
Mare — Tak MOXHO Aenatb BnarocTton-
KYIO YyNaKOBKY A9 MALLEBON MPOMbILLIEH-
HOCTM W CeNbCKoro xozamncrea. lNpu co-
OTBETCTBYIOLLEM YBMAXHEHUUN MELLKN U3
Takoro nofiMMepa paanaratTcs 3a 4ecaTb
[Heln Ha Buomaccy, Anokcua yrnepoaa u
soay. Apyron nonmmep (anndartmnyeckum
nonuadupammg) nerko nepepabaroiBaeT-
CSl IMTbEM NOZA AaBneHnem. B Hero mox-
HO [O6aBAATE HAMOMHUTENN: LENION03Y,
LPEBECHYI0 MYKY, Kpaxman, npupaioLime
€My [0CTaTO4YHYI0 XEeCTKOCTb M MNpoY-
HocTb. M Torma nonydyatotcs Guopasna-
raemble Ba3bl 1 KOP3WUHbI 4119 LBETOB, Of-
HOpa3oBag nocyna, NnpegMeTbl TMrneHbl.
YT06bl CHN3UTL CTOMMOCTb MaTepranoB
Ha OCHOBE MONMadUPOB M NOANAMUAOB,
GUpMbl UCNONbL3YIOT CBOW CBOOOAHLIE
NPON3BOACTBEHHbIE MOLLHOCTU, @ B Kaye-
CTBE UCXOAHOrO Cbipbsi MPUMEHSIOT XOPO-
IO OCBOEHHbIE MPOMBbILLIEHHOCTbBIO MPO-
nykTel. MepepabaTbiBalOT HOBbIE KOMMO-
31LMM B KOHEYHbIE N3OENNS HA CTaH-
naptHoM obopyposaHun. Ho Beab
BCE MOTyT NogonTn K npobneme Ta-
KM Xe 06pa3oM — Obino Obl TONb-
KO XenaHuwe. Torga 6ynet HeCnox-
HO OCBOWTb BbIMYCK HOBbIX 9KOJ0-
rmyeckn 6e3onacHbIX U He CMLIKOM [0-
porux nonumepos. Mo AaHHbIM GUPMBbI
«BASF», noTeHumanbHbIli pbiHOK 3anaaHom
EBponbl KOMNOCTUPYEMbIX BUOAECTPYKTHU-
pyemMbIx MaTepuanoB 13 nonvadupamu-
LOB, CONONAMUPOB 1 NX CMECEN C Kpax-
manom coctasnsiet 200 Tbic. T/roa.
Hapo ckasaTb, 4TO B NocnegHee Bpe-
MS YYEHbIE aKTUBHO ULLYT 1 Apyrue 6mo-
pasnaraemble KOMMO3ULWUK, He TOJIbKO
nonnadup-noanaMmnaHble, HO U coaep-
Xaluime ypetaHoBble, kapOoHaTHbIE rpyn-
Nbl U GparMeHTbl rMAPOKCMKapOBOHOBLIX
KMCnoT. No3ToOMy CKOPO MOSIBUTCH LIK-
pokasi raMma KOMMNOCTUPYEMbIX N34EeNNI
C BbICOKMMUN PU3NKO-MEXAHNYECKUMU
CBOWCTBAMU U MPUEMIIEMON LLEHOMN.
Taknm 06pasom, B nocnegHee oecatun-
netve B 6uomerpagvpyembix MnacTmkax
HabngaeTcs SBHbIM NPOPLIB, NMPUYEM B
EBpone rocynapcTBeHHbIE CTPYKTYPbI ak-
TUBHENWNM 06pa3omM B3aMMOAENCTBYIOT
C KPYMHbIMW XUMWYECKUMWU MPOU3BOAM-
Tenamu. 9T0 — 3a0r yCnewHoro petue-
HUA CTONb CNoxHon 3apayn. K coxane-
HUIO, Y Hac B Poccuun aTomy yaoensioT He-
NPOCTUTENBHO Mano BHUMaHUS.
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AEMNOHNPOBAHNE
JIEKAPCTB

TABJIETUPOBAHHBIE
OOPMBI

XUPYPITUA

YJIbTPATOHKHNE
BOJIOKHA
(1-3 Mxm)

MUKPOYACTHUILIBI

IITOBHBIE
BOJIOKHA

BHYTPUCOCYIUCTBIN
CTEHT

Poccuunuckue

OMonIaCTUKN

MonuokcuankaHoatsl (MOA) —
39T0 NoNnadupsbl, KOTopbIE Ae-
NaloT C NOMOLLbIO MUKpoOopra-
HU3MOB (CM. MEpPBYIO rnasy
npegbliayuien ctatbn). Kak n
NoONMMPONUIEH C NONnaTue-
HOM, MOA npo4YHbl U Tepmo-
nnacTuyHbl. Ho noMnmMo atoro
OHV 06nafaloT aHTUOKCUAAHT-
HbIMW CBOWCTBaMW, OMTUYEC-
KOW aKTUBHOCTbIO, Mbe303/eK-
Tpuyecknm apdekTomMm, n ca-
MO€ rnaBHOE — 3TW MNonMMme-
pbl BMOCOBMECTUMbI, @ B MO-
4yBE CamMu pas3pyLialnTcs 40 yr-
NeKMCNoThl 1 BOAbl. BOT nove-
MYy MOJIMOKCMANKaHoaTbl CYU-
TaloT Hambonee NepcnekTuB-
HbIM MaTepunanom XXI Beka.
Celiyac Bce pa3BuTble CTpa-
Hbl NPOBOASAT aKTUBHbIE UCCHEe-
[OBaHUg, NbiTasCb CHU3UTb
ctoumocTb [MOA, a Takxe no-
JNy4nTb MONUMEPHLI PA3NINYHO-
ro coctaea, 4ToObl AenaTtb U3
HUX pa3pyLlaeMblil ynakoBoOuY-
HbIn MaTepwuan, NnaeHku, MeM-
OpaHbl 1 BOJIOKHA, MaTPUKChI
ONS OenoHMpOoBaHUS nekap-
CTBEHHbIX CpencTB u gpyrue
MHTEpeCHble Bewmn. Ha camom
nene nonvokcuankaHoaTthbl

12

MOXHO OyaeT Mcnonb3oBaTb
npakTuyeckn Besge.

TexHONnorum cuHTesa He-
CKOJIbKMX TUMOB TaknX NoaMMme-
poOB (NonmMmMepa OKCUMaCSIHON
KUCNOTbl — MnoanokcubyTupa-
Ta — 1 COMoIMMEpPOB OKCUMac-
JIIHOM KNCNOThI C OKCMBanNepu-
aHOBOM N OKCUreKCaHOBOW) B
Poccun paspaboTtanu euwe B
Hayane 90-x rogoB npowleaiie-
ro cronetus B IHcTuTyTe 6mno-
dusnkn Cubupckoro otpene-
Husa PAH (KpacHosapck). 3a oc-
HOBY Y4€Hble NMPUHANIN NPOLLeCC
O1OoCKHTE3a BOOOPOAOKNCSIO-
wmnx 6akTepuin — OHWU MPou3-
BOJOSAT 9TW NONMMEPSI, Nepepa-
6aTbiBass B3PbIBOOMNACHYIO
CMeCb BOLOPOAA, YINEKUCNOThI
n kucnopoga. Torga xe npwu-
aoymanu (1 3anateHToBanm), kak
MCMNoJsib30BaTh B KAYECTBE Cbl-
pbsi HE OMaCHYl0 CMechb ra3os,
a BoJopoAcoepxalime npo-
OyKTbl nepepaboTky rmaponna-
HOrO NIrHMHa U BypbIX yrien.
Takoro cbipbs MHOMO, 1 OHO rO-
pas3no [ellesrne.

B NHcTuTyTe Buodusnkn He
TOJIbKO padpaboTany TEXHOO-
rmio, Ho U HapaboTanu onbIT-

MUKPOIIOPUCTAA

MEMBPAHA

3-x MEPHBIN
SCAFFOLD

PEMNAPATVBHbIN
OCTEOIEHES3

TKAHEBA4
NHXEHEPUA

KOMITO3HUT ITOA/TAIT

Hble MapTuUM OTEYEeCTBEHHbIX
Ounopasanaraembix NOJMMEpPOB,
4YTO NO3BOJIMIIO UCCNEAOBaTb
MX NOAPOBHO M C pasHblX CTO-
pOH. Tenepb y4eHble 3HalT He
TOJIbKO MX CTPYKTYpPY U CBOM-
CTBa, HO U TO, 4YTO obLEenpu-
HATBIMW MEeTOoLaMU U3 HUX
MOXHO M3roTOBNSATb BOJIOKHA,
rmbkue NNeHKW, rpaHynaThbl,
MeMOpaHbl, a Takke NaMUHN-
poBaTb umum Gymary, obsona-
KMBaTb yaobpeHns 1 cemMeHa,
nenatb CBY-nepepatowume yc-

H3z0eausn, noayuennsie uz I104

Onvimuoe npouseoocmeo I10A

TpoWCcTBa B PaAnNOdNEKTPOHN-
ke. Ceiyac Halu y4eHble yxe
nonyynnn GMONHEpPTHblIE MaT-
puvubl ANS KNeToK, B TOM YUC-
Jle Harpy>XeHHble NekapCcTBeH-
HbIMM Mpenapatamu, a Takxe
rmépuaHbie KOMNO3UTbl C FNa-
pokcuanaTUToM U KonnareHom
019 3aMeHbl KOCTEN U cycTa-
BOB B PEKOHCTPYKTUBHOW XU-
pypruu.

Bbonee TOro, COBMECTHO C
[ocynapCTBEHHbIM LLEHTPOM
HOBbIX BuomaTtepuanos n HAN



TPaHCNaHTONIOMMU U UCKYCCTBEHHbLIX Opra-
HOB M3 P® yxe npoBeneHbl Meamnko-6uo-
JIorMyeckne nccnenoBaHns CUHTE3MPOBAH-
Hbix MOA 1 nony4eHo 3akJilO4eEHUE O TOM,
4YTO HalLM NONUMEPbLI MOTYT BblTb NCMNONBL30-
BaHbl B MeANLMHE (Oaxe TaM, rae ecTb KOH-
TakT C KpoBblo). Ha 6a3e Hawero 6uopas-
naraeMoro nonumepa B MHCTUTyTe TpaHc-
NAaHTONIOMMU N UCKYCCTBEHHbIX OPraHOB yXe
pa3paboTaH maTepuan dnactollOB™ u Ha-
yaTbl €ro KavMHu4Yeckue ucnoitaHus. B gpy-
rMX KIMHUYECKMX YYpexaeHuax Bpadn Tak-
xe npoBoadAT ucneitaHnsa NOA — He ToNbKO
ONS1 3aMeHbl NMOBPEXAEHHbIX U yTPaYyeHHbIX
TKaHen, HO 1 AN UMNNIaHTaTOB B CTOMATO-
noruu n cocygucton xmpyprum. B 2003 roay
[axe Bbllia nepBasi 0Te4eCTBEHHAs MOHO-
rpadum «MonnokcnankaHoaTel — 6MoOpaspy-
Lwaemble NOAMMEPLI AN MeAUUUHbI», B KO-
TOPOI1 0600LLLEHBI BCE PE3yNbTaThl, MOJyYEH-
Hble 3a 15 neT uccnenoBaHUi.

Tpu ropga Hasag OAO «buoxmmmalu» n NH-
cTUTYT 6Uodusnkn CO PAH nonyumnu rpaHt
MexayHapoOoHOro Hay4yHO-TEXHU4YeCcKoro
ueHta (MHTL) ona macwtabupoBaHus yxe
cyliecTByloUlein nabopaTopHO TexXHONorum
cuHTe3a buopasnaraemoro MNOA. YacTo na-
GopaTopHble TEXHONOMMK, Aaxe XOPOoLUO OT-
NIaXeHHble, Tak 1 He NMpeBpaLlaloTCs B Npo-
n3BoacTeo. [leno B ToM, 4TO METOAbl, C No-
MOLLLbIO KOTOPbIX B MUHCTUTYTax AenaiT gaxe
0OBONbLHO Oonbline NapTuuM npoaykta, B
KpynHoMm maclitabe, kak npaBuio, BOCNpPO-
N3BECTM HEBO3MOXHO. Bcerga ectb TOHKO-
CTW, HE3HaYUTeNbHble ans nabopaTtopun, HO
CcylwecTBeHHble ana npou3soactea. Macui-
TabupoBaHMe — uenas Hayka U oTaesibHas
cepbe3Has paboTa, KOTOPY NO3BOJINA OCY-
wecTBuTb rpaHT MHTL,. TexHonoruto ynpo-
CTWUNX, CoKpaTunu Bpems depmMeHTauuu, a
rnaBHoe — paspaboTtanu 605ee TEXHONOMY-
HbI MPOLLECC C y4aCTMEM HOBOro LWTamMmma
BOAOPOAOKMCIAIOWMX BakTepunii, CNOCOOHbIX
yTUAM3npoBaTb rnoko3y, GpykTo3y, aueTta-
Tbl U cnupThl. Tenepb poccuiickne Gropas-
naraemMsblie nosiMumepbl MOXHO ByaeT nosyyatb
13 caxapocozepXxalmx ruaponn3aTos pac-
TUTESIbHOIO Cbipbs, 0TX0A0B AepeBoobpabda-
ThiIBAOLWMNA, LENN0N030-06yMaxHoOM 1 rua-
POSIN3HONM MPOMBILLIEHHOCTU.

3a Tpu roga Obl10 caenaHo Heobxoanmoe
obopynoBaHne 1 BBEAEHO B CTPOV NEPBOE B
Poccun onbITHOE NPOM3BOACTBO NONUTNOPOK-
cnankaHoaTtoB. [Mpon3BOAUTENBHOCTb 3TON
JIVHAN MOoKa MOJIHOCTb0 obecneymBaeT Mo-
TpebHOCTb MCCNenoBaTe/IbCKUX U UCMbITa-
TeNbHbIX YYpexaeHnin MeguumMHCKoro npodu-
N9 CTpaHbl B Takmx 6uononumepax. Notomy
4yTo noka B Poccumn HaunmHaloT NPOM3BOANTb-
C$1 OMbITHbIE NAPTUX BUOMNOIMMEPOB BblCOYali-
el cTeneHn YNCTOThbl AN MeANLMHBbI.

C aBTOpamun paszpaboTku

MOXHO CBfi3aTbCs

no cnepywowmM agpecam:

OAOQO «buoxummal» (Mocksa),

Mypatos Bnagumup Cannxosuy,
muratov@biochimmash.ru;

NHcTUTyT 6nodunsmkm CO PAH (KpacHosapck),
Bonosa TaTtbsaHa puropbesHa,
Volovad5@mail.ru

KaHompoat TeXHUYEeCKMX Hayk

B.C.MypatoB

Ham cocucka,
UM — YNaKkoBKa

MPOBJIEMbl U METOAbI HAYKHU

MPOBOE NPOM3BOACTBO MOMNITUNEHA AOCTUrAET CEroAHs AECATKOB MUJSI-

NNOHOB TOHH B roa. Ero MaKpOMONEeKyJibl MOCTPOEHbI N3 METUITIEHOBbIX

rpynn -CH,-, 06beanHeHHbIX B nHeiHble uenn —(CH,-CH,-CH,- ... —=CH,) -.

Bonbliaa 4acTb NONUITUNEHA naoeT Ha njieHo4YHble Matepuanbl, C KOTO-

pbIMM Mbl BCTpeYaeMcs B ObITy Ha KaxaoMm Lwary. B nepyto ouepenp 3710
ynakoBka — nakeTbl U CYMKWU ONd NPOoAYyKTOB, pPa3jiniHble KOHTeVIHepr ana )KVI,EI,KOCTEVI
N T. O. 3arps3HeHHble NakeTbl N KOHTEHEepPbI, OTCNY>XWBLUME CBOW CPOK, BbiOpackiBa-
t0T. N3 HUX ToNbKO 7% YyTUAN3UPYIOTCS, TO €CTb MAYT HA BTOPUYHYIO NepepaboTky nnm
cxuraroTcs.

,El,a>Ke nwoan, nanekme ot XxMuMmnun, 3HatrT, 4HTO NOJIN3TUITIEH UCKJTIOHYNTENBHO cTtabu-
neH n ang ero noJiHoro pas3noxXeHud npun 00ObIYHbIX YCNOBUAX HYXHbl CTONETUA. EIJ.I,e
HUKOMY B MUPE He yaanocb co3aaTb METOAMKY, MO KOTOPOWN MOXHO Oblno Gbl YCKO-
pPUTb €CTECTBEHHOE Pa3/IOXEHME NONNITUNEHOBbIX OTX0A0B. KpoMe rpynnbl yYeHbIX
B OAO «Buoxmmmall», KOTOpbIe yXe Tpu roga 3aHMMaloTcs 3Ton TeMmoli. PesdynbTa-
Tbl NonyyatlTcs 60nee YemM UHTEPECHbLIE.

OCHOBHble BUOPA3PYLLUUTENN — 3TO MUKPOOPraHn3Mbl. Y HUX OFPOMHOE pa3Ho06-
pasne GpepMeHTHbIX CUCTEM, Bnarogaps 4emy npwu
HeJoCTaTke OL4HOM eAbl OHM MOTyT NepeknoyYaTbCH
Ha apyrylo. Mo3ToOMy MMEHHO OHM CcnocobHbI crnpa-
BUTbLCA C XUMUYECKN YCTONYNBBIMU COEANHEHUAMU.
3agaveit yyeHblx ObI0 BbIOENUTb U3 OKpyXaloLwen
cpeabl MUKPOOPraHm3mbl, UCMNOMNb3YOLWME yrinepos
nonnaTuneHa B CBOeEM MGT8601‘IVI3M€, nnn NpuyHnTb
X NCNONb30BaTh MNOJIMMEP B Ka4eCTBE NCTOYHMKA yr-
nepoga. Takne MMKPOOPraHn3mbl HANTN yOanoch. OK-
1 _ CMEepUMEHT CTaBUAN O4EHb XECTKO — OTOOpaHHbIM
Paspywenue noausmunenogoii |\ irammam nasany Ha cheaeHne pasfiMyHble TUMbl yna-
naenku nod eosdeiicmeuem KOBOYHOM MONUSTUNEHOBOM MIEHKM, U3MENbYEHHOMN
Koncopyuyma 0o 2-3 MM. BMecTo nuTtatensHoro 6ynboHa Ucnosb-
MUKDOOP2AHUIMOE 30BaV BOJOMNPOBOAHYIO BOAy 6e3 BCAKOM NOAroTOB-
(vseaunenue 400 kpam.) kv, TemnepaTypa 6bina kakas npugetcs (12...26 °C).

B o6uiem, KywaTtb HeECHACTHbIM ObIIO AEACTBUTE b-
HO He4yero, KpOMe MoNUaTUNEHA.
Ho BbIXnTb-TO Hago. MNMoaToMy oavH BUA rprvboB u
3 nATHaAUaTh BUAOB OakTepuini o6pa3oBany KOHCOPLUU-
LS YM U... CMPaBUAnCh ¢ NonnatuneHomMm. CHavana nonu-
9TWUNEH pasnaraeTcs B aHad3POOHbIX YCIOBUSX, U B NPO-
LLecce 9Toro BblaenseTcs ras, KoTopbli NOTOM NoTpet-
nsoT 6akTepun. B nneHke ob6pasdyoTcs AbIPOYKY, MOo-
TOM HUTEOOpasHble CTPYKTYpbl 1 chepuyeckne obpa-
30BaHNA, BEPOATHO coAepKallme npoayKTbl paspyLue-
HUS nonnaTtuneHa (puc. 1).

B pesynbTaTte yepesd 12 mecsaueB noayyuncsa oca-
00K aKTMBHOTO una (p1c. 2) ¢ He3HaAYMTENbHbIMU BKIOYEHUAMU DpParMeHTOB He-
pas3pyLeHHON MONN3TUNEHOBOW MAEHKM U KyNbTypanbHas XWAKOCTb. B xuakoctn
Ha pa3HbIX CTAAUAX Pa3noXeHund nosindtTuneHa 06Hapy>K|/|m/| MeTaH, 3TaH, nponun-
NIeH, MponaH, renTaH, aueToH, MeTaHos, aueTanbaerns, 6yTunalerart, MOOYHYIO,
nanvMMUTUHOBYIO, IMHONIMHOBYIO, CTEAPUMHOBYIO U AP. KUCNOThI.

KoHe4yHo, 00 NPOMbILWEHHON peanv3auun ewe MHoro paboTsl. MpuaeTcs onpe-
[ennTb BUAOBYIO NPUHAANIEXHOCTb OTOOPAHHBIX MUKPOOPraHnM3MoB 1 paspaboTaTb
MeToAbl BblpaLLMBaHUS YNCTbIX KYNbTYp, co3aaTb 6aHK 6MOAECTPYKTOPOB NOANITU-
NleHa, NPOBECTU AeTanbHbI BUOXMMUYECKMIA aHaNN3 NPOAYKTOB 1 ra3os, 06pasyio-
LNXCHA B pe3yNbTaTe XN3HenedaTe/ibHOCTU MUKPOOPraHnamMmos, U, HaKOHeEL,, CO34aTb
CHavana onbITHYIO, @ 3aTEM U NMPOMbILLIEHHYIO MMHWIO. HO NOCKOJIbKY rNaBHbIe «Aeit-
CTBYlOLLME NNLA» yXXe U3BECTHbI, TO €CTb HAAEXAa, YTO CClefoBaHne 3aBepLUnTCs
N TexHonorus 6yneT peann3oBaHa.

Ocaook npodykmos
Ouoxoneepcuu nOAUIMUACHA
(yséeauuenue 400 xkpam.)
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MOP®PUPUH
PA3JIATAET BOAY

Y4eHbie n3 CLLUA
caenann
HaHOYCTPONCTBO A5
COJIHEYHO-BOOPOAHOM
SHEepPreTuku.

John Shelnutt,
jasheln@sandia.gov

B Sapyob6exHbBX nabopaTopwmuWasax

Ns TOro 4tob6bl NMepenTn Kk BOOAOPOAHON 3HEpPreTuke, YeNOBEKY HYXEH HaAeXHbld WCTOYHUK
ﬂl Bogopoaa. KoHeuyHo, MOXHO f06bIBaTb €ro U3 ra3a COXXEeHHOro Tonnmea, 04Hako 3TO He COBCEM corna-
CyeTCcs C HageXxpamu Ha 3KONOrMyeckylo YMCTOTy MeTona. [pyroit cnocob — Aenatb BOAOPOL Ha SAAEPHbIX
3N1EKTPOCTAHLMAX 32 CYET 3NEKTPOMN3a TOXe Henb3s Ha3BaTb 6e3ynpeyHbiM, XOTS, N0 MHEHUIO MHOTUX y4ye-
HbIX, Byayliee MMeHHO 3a HMM. CaMblil Xe Nyywuini cnocob — MCcnonb3oBaTh AN 3NEKTPONN3A CONHEYHbIN
cBeT. OfHaKO HbIHELWHWI KNA, CONHEYHbIX BaTapel CToMb HM30K, a LieHa CTOJIb BbICOKA, YTO BCEPbE3 PaCCHUThI-
BaTb Ha COJIHEYHO-BOJOPOLHYIO 3HEPreTnky He npuxoamTtcs. Kak Obl HAaNpsMylo pas3noXxuTb BOAY CBETOM? —
3agymanuchb ydyeHble n3 CaHauiickon nabopatopum MuHaHepro CLUA n cospann HebbiBanble ¢poTokaTannsarto-
pbl. 32 OCHOBY OHW B3a1M NOPOUPUHLI — OPraHMYeckre COeAUHEHUS, KOTOPble BbIMOJHAIOT O4YEHb BaXHble
PYHKLUUN B XMBbIX OpraHnamMax: M3 ux Npomn3BOAHbIX MOCTPOEHbI MOJIEKYNbI re-
MorsiobuHa n xnopodunna.

Kpome TOro, nopdupurHbl yMeloT cobupaTbCs B HEMMOXME HAHOTPYOKU AnamerT-
poM 50-70 HM. A eule, BGnarogaps ONTMYECKOM aKTMBHOCTU, NMPU 0By4EHUN OHU
npeBpaLlaloT MOHbI METaNIoB, NnaBalLWwmux B pacTBOpe, B aTOMbl, KOTOPble, CaMo
coboii, nepexoasT U3 pacTBopa B TBEPA0E COCTOSIHME TaM Xe, rAe NpeBpaLLaloTcs.
Tak amepukaHckme yyeHble NoKpbIM NopOUPUHOBYIO HAHOTPYOKY TOHYANLWIMM CIO-
€M MnnaTuHbl — OTJIMYHOrO KaTanmaaTopa OTLLEeNIeHs BOA0poAa OT MOEKY bl BOAbI.
BHyTpu xe Tpybku OHM BblpacTuAM 30JI0TYI0 HAHOMPOBOJIOKY, & K e KOHLUaMm
NpPUCoOeanHNIN HaHOYaCTHMLLY HeopraHudeckoro doTokarannsaTopa, KoTopblii OT-
LenaseT oT MOJIeKy/bl BOAbI Kucnopog,. MNonyynnacb anekTpoxmmMmyeckasi HaHo-
AYelika, rae 30n0Tas NPoOBOIOYKa MPOBOAUT 3NIEKTPOHBI MEXAY y4acTkamu nony-
4yeHus kncnopoga v Bogopoaa. «fpumMeHeHne HaHo4acTUL, NO3BONUT UCMONb30-
BaTb [AJ19 pa3fnoxeHns Boapl Becb criekTp ConHua, a He Tonbko ero ynbrtpaduo-
JIETOBYIO YaCTb, — FOBOPUT pyKoBoauTenb paboTbl OxoH LLenHyT. — Korpa pa-
CTBOP Takux HaHOyCTponcTB OyneT paboTaTb YyCTOMYMBO, Mbl CO34aANM U3 HUX
NPOTOTUM CONMHEYHOWN SYENKM».

SOEPPOMAIMHUTHbINA
nonynpoBOAHUK

duHckne yyeHble caena-
JIN reTepocTpykTypy u3
ranani-mapraHueBoro
HUTPUAa, koTopasi obna-
Aaet ¢peppomarHeTna-
MOM pu KOMHATHOW
Temneparype.

Dr Markku Sopanen
markku.sopanen@hut.fi

B 3 apy©oe>xXH b X nao6opaTopwusax

q) €PPOMarHUTHbIA NONYNPOBOAHUK — AABHAS MeyTa MUKPOINEKTPOHLLMKOB, TOYHEE, CMNMHTPOHLLMKOB: ero
CBOWMCTBAMUN MOXHO YMpaBfsaTb HE TOJIbKO C NMOMOLLbIO 3NIEKTPUYECKOr0 CUrHana, kak aTo AenatlT ob6bly-
HO, HO W MarHUTHbIM nonem. CuymMTaeTcsd, YTO TakOW maTepuman NO3BONUT caenatb OONbLIOK LWwar Bnepen B
o6nacTn CNMHTPOHUKM — 3NekTpoHMKkn XXI Beka, koTopas ang paboTtel ¢ MHGOPMALMEN UCNONb3YET HE TONIbKO
3NeKTPUYECKMI 3apsaf, HO U HanpaBlieHNEe CNnHa 3NekTpoHa. A UMEHHO B ¢beppOoMarHeTnke CnuHbl 371IeKTPO-
HOB NoOJ, AeNCTBMEM MArHUTHOIO MO BbICTPANBAIOTCSA B OLHY U Ty Xe CTOPOHY M COXPaHAIT 3Ty OpUeHTaumio
nocne Toro, Kak none CHAIn.

Bnpoyem, BNNOTb 4O HEAABHEro BpeMeHn peppomMarHeTn3m npu BeICOKMX TeMnepaTypax Obin NpUcyLL TONbKO
XOPOLWMM NPOBOAHMKAM: MeTasilaM — Xefie3y, MapraHuy, a Takxe uHtepmetannvaam spoge SmCo, unu cnna-
BaM cuctembl Nd—Fe—B. 3a nonynpoBogHukamu 3TO CBOMCTBO 3aMe4YeHO He Obino. YyeHble n3 XenbCMHKCKOro
YHUBEPCUTETA TEXHONOrNKN BO rnaee ¢ JokTopoM Mapkky ConaHeHOM U3MeHunn aTo nonoxeHue. Okasanock, 4To
ecnn gobaBuTb K rNaBHbIM MOMYNPOBOAHMKAM — apCEeHUAAM ranivs Uan UHOUS, HATPUAZY raninsg — HEMHOro
KnactepoB GeppoMarHMTHOro MapraHua, To coeamHeHne npuobpeTteT deppoMarHeTnamM, O4HAKO He NepecTaHeT
OblTb MONYNPOBOAHMKOM. «Celyac yCTponcTBa AN CAUHTPOHWUKN AENaloT U3 METanoB, U OHU rogsTcs TONbKO
ANS XpaHeHUs AaHHbIX. MarHuTHbIE Xe NoNyrnpoOBOAHMKM CMOTYT OOHOBPEMEHHO BbIMOJIHATL U Apyrve 3a4ayu, To
€CTb OAVH KOMMOHEHT MUKPOCXEMbI CTAHOBUTCSA MHOMOQYHKLMOHANbHLIM», — FOBOPUT Mapkky ConaHeH.

B 3apyb6exHbX nabopaTopwvsaXx
FEHETUKU O Obl4HO Buonoru GoploTcs ¢ 6oNe3HIMU, KOTOPbIE PACNPOCTPAHSIOT KPOBOCOCH!, TOrAa, Koraa nx Bo3oy-
nPOTUB « OVUTENN yXe nonanu B XepTBy. Mbl e NOTaHYNN 3a APYron KOHEL, LLenoYykn», — roBopuT JOKTop Mawkn

BOJIE3HU NNAUMA

AmepuikaHckmne buonoru
HaLLN reH, KOTOPbI Me-
waet Bo36yautenio 6o-
nesHn Jlavima XuTb B
KneLyax.

lMpecc-cekpeTapb
Amanda Siegfried,
amanda.siegfried@
utsouthwestern.edu
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Hoprappa 13 KOro-Bocto4yHOro MeamuUMHCKOro LueHTpa Texacckoro yHuBepcuteTa. YyeHble uccrnemoBann Gakrte-
puii-Bo30yauTenein onacHo 6one3Hu Jlaima, KOTOPYIO PacnpoOCTPaHSIOT KieLiu,
N BbIKOYUAM Yy BakTepUn OOUH U3 FEHOB, @ MMEHHO TOT, YTO KOAMPYeT Genok
BptA, 06HapyXxunu, 4To OTCYTCTBUE 3TOro 6eska CUiIbHO MCNOPTUIO BPEAOHOCHO-
My MUKPOOY XM3Hb B KIeLLe.

O6bl4HO GakTepus NnpebbliBaeT B Kielle B criswemM coctosHun. Korga xe y Toro
HacTynaeT nepmoj, pa3MHOXEHMS U OH NPUCACHIBAETCS K MCTOYHUKY CBEXEN KPO-
BY, BakTepua oxuBaeT, ObICTPO NIOAMTCS 1 NonagaeT B KPOBb XeEPTBbl. Pe3yrb-
TaT — 03HO0, nNuxopaaka, 6011 B rofoBe, MbllLAX M CycTaBax, a Takke cuibHas
onyxoJib B MecTe ykyca. YyeHble npegnonaraioT, 4To
3HEepruto ans 6bICTPOro pa3MHoXeHua BakTepus Yyep-
naet u3 nNpoaykToB rnepepaboTky KPOBU Kiewom. A
BOT €CNN YNOMSIHYTbI 6€/10K OTCYTCTBYET, KPOBb OKa-
3bIBAETCS AJI9 HEE YXe He MUTaHMEeM, a S[0M: KOJIMYeCTBO BGakTepuin nocne Kax-
[on kneuwieBon kopmexku nagaet Ha 90% M B KOHUE KOHLOB OHM MOJSIHOCTbIO Bbl-

MupaioT.
«Mbl ewe He MOHMMaem mMexaHu3ma npouecca, HO, HECOMHEHHO, OTCYTCTBUE
Oenka MelwaeTt GakTepun pasmMHOXaTbCsl, — rOBOPUT AoKTop Hoprapa. — 3T1oT

pesynbTaT AaeT HaAexay HamTu Ty camylo MULLEHb, B KOTOPYIO Haao 6uTb, 4ToObI
N3HUYTOXUTb 3I0BPELHbI MUKPOOPTraHN3M».




PAAUOAKTUBHBIE
METKN B MO3ry

Hemeukne y4eHble CUH-
Tesuposann pannmoak-
TUBHbIE aMUHOKUCJIOThI, C
MOMOLLbIO KOTOPbIX N1er-
KO HaxoauTb Onyxosiu B
MO3ry.

Dr. Karl-Josef
Langen, k.j.langen@

B 3apyb6exHBX nabdbopaTopwusaXx

ObIYHO OMYyXONN B MO3ry MWyT ¢ nomoubio AMP, HOo BOT 6ena — 9TOT MeToz,
He pasnuyaeT obbl4HOE M 3/10KA4EeCTBEHHOE BocnaneHus. YTobbl y3HaTb Ha-
BEpHSKa, NPUXOAUTCA AenaTtb TpenaHauunio yepena n 6paTb KyCo4yek TKaHW Ha aHa-
nn3. YueHble n3 VMiccneposartensckoro ueHtpa KOnuya (PPr) Hawnm nHoi cnocob
peweHua npobnembl. OHU cUHTe3npoBann amuHokmucnoty — O-(2-dbTopatmn)-L-
TUPO3MH, B COCTaB KOTOPOI BKIOYMIM C/labopaanoakTuBHbIA naoton F'8, u ctann
BBOAWTb ee nauumeHTam. )KagHas pakoBas onyxonb BOvMpana B 4eTbipe pasa 60/b-
e MeYeHOo aMUHOKUCIIOThI, YEM OCTalnbHble TKaHW MO3ra, 1 3To 3adukcnuposanm
NO3UTPOHHO-3MUCUOHHBIM TOMOrpacdom, yCTaHOBUB TakuM 06pa3om Hanuyine un
reoMeTpulo PakoBOK OMyxonun Nnof YepenHon KopoOKOo.
«YpoBeHb 06y4YeHns npm nogobHOM MeToAe UCCnefoBaHns HUYYTb He Bonblue,
4YeM BO BPEMS PEHTrEHOBCKOro 06CNen0BaHns, — rOBOPUT AMPEKTOP LeHTpa foktop Kapn Mosed JleHren. —A a
MWHOKUCIOTY MOXHO JenaTbh B 60/bLLIOM KONMYECTBE M ObICTPO pa3Bo3UTb K BlagesblamM BCEX BOCbMUAECATH

fzjuelich.de NO3UTPOHHO-3MUCCUOHHBIX TOMOrpadoB, KOTOpPbIe eCTb B FepMaHum».

B s apyob6exHDBX nabopaTopwvsaXx
BAKTEPUU orga 6akTepusa noefaeT Kako-HNOyaAb YyrneBOAOPOL B CTOYHbIX BOAAX, OHA, MO CYTU, NEPEHOCUT 3NEKTPOHLI. B
AOBbIBAIOT pesynbTare nony4yaeTcs BOLAOPOL, a B KOHLLE LIeNOoYky NpeBpaLleHns obpasyoTcs YKCyCHas U MacisHas KUCno-
BOAOPO/, Thl. Kak BbISCHWM y4eHble 13 MMeHCMIbBaHCKOro YHMBEpPCUTETa BO rnase ¢ AOKTOPOM Bpiocom JloraHoM — MOXHO

Yyenbie n3 CLLA co3na-
711 BUOB/IEKTPOXUMUNYEC-
Knii MUKPOOHBbIN peak-
TOP, B KOTOPOM ObITOBbLIE
0TX04bl CTAHOBSATCS BO-
Z0POAOM U YIJI€KNCIIbIM
rasom.

Dr. Bruce Logan,
blogan@psu.edu

[OBECTU [1eN10 A0 KOHLA: PasfioxXuTb U 3TU KUCNIOTbl HA COCTaBAsIOLME.

Co3paHHOe aMepUKaHCKMMUN YYEHbIMM YCTPOCTBO, KOTOPOE aBTOPbl Ha3Bann GUO3NEKTPOXUMUYECKUM MUK-
pPOOHbLIM peakTopoM, BblAenseT B 4eTbipe pa3a 00Jiblle BOAOPOAA, YeM 00OblUHbIA, depMeHTaTUBHbIA. BOT kak
oH paboTaeT. BakTepusa, otobpaB anekTPOH, MEPEHOCUT €ro He Ha Apyroe BELLECTBO, a Ha aHo[, peakTopa,
OTTy[a 3MeKkTpoH nepebupaeTca No NpoBOAYy Ha KaTon, rae v nofyyaetcs atoMm Bopopopa. K atoin cxeme
NPUIOXEH BHELIHNA NPOrpaMMMpyeMblii UICTOYHUK HanpsixxeHns B 0,25 B. Ero nonoXxmtenbHbI Nontoc coean-
HEH C aHOAOM, a oTpuuaTeNbHbli — C katogom. B pesynbTate cuctema pobblyv Booopoja 3aTpadyvBaeT B
[ecaTb pa3 MeHbLUe 3NIEKTPO3HEPTUMN, YEM MNP MOSYYEHUM ITOrO ras3a 31ekTpoanM3om. A KpOMe Toro, eLle 1
oTxoAabl nepepabartbiBaeT.

«Mbl, KOHEYHO, NOHVMMaeM, YTO 0ObEM OTXOL0B IBHO HEAOCTATOYEH A5 06eCcneyeHns HyXz, BOLOPOAHON SHep-
reTukn, — 3ameyvaet AokTop JloraH. — OgHako 3TOT CNOCO6 MOXET CYLLECTBEHHO CHU3UTb CTOMMOCTb OYUCTKM
CTOYHbIX BOA, a TakXke AaTb BO30OOHOBSEMbIN MCTOYHUK TOMNMBa OyayLLero».

AATHUK HA OHK
AN KAXAO0ro

UcnaHckne 6GUOXUMUKUN
npuaymann yctponcTso
pacno3HaBaHusa [HK,
npurogHoe Asas Macco-
BOro npou3BoACTBa.

Mpecc-cekpeTapb
Octavi Lopez
Coronado,
octavi.lopez@uab.es

B 3 apy6e>xXHb X nao6opaTopwusax

Obl4HO AN Toro, 4ToObl pacno3HaTb, HE COAEPXUTCA N1 B Npobe TOT uan

WHOWN MWKpOOpraHnam, TpebyeTcs Heckonbko AHel paboTbl B CTEPUIIbHbLIX
ycnosusx. Mpubopyunk, KOTOPbIA NpuayMann 6UMoXMMUKN 13 BapcenoHCKOoro yHu-
BepcuTeTa BO rnaee ¢ CanbBasopom Anerpetom, No3BONsieT caenatb TO Xe ca-
MOE 3a CYMTaHHbIE Yacbl: 3TO SNEKTPOXUMUYECKUIA AATYNK PAa3MEPOM C HOrOTb. B
HeM 3aknovyeHa AHK, komnnemeHTapHas K Toi, KoTopas eCTb y MCKOMOW 6akTe-
pun. Ecnn onycTtnTb gatynk, ckaxem, B MaioHes, Kyga nonan BpeaHbli Mukpo6, To OHK 13 6aktepuanbHbix
KNeToK NO3AHO MAK paHo conpukocHeTcs ¢ OHK pgatynMka v COEAMHUTCS C Hel, nopoxXaas 9NeKTPuyeckunn
curHan. Ero-to npn6op n otobpasunT, cpady nepesens B KOHUEHTpaunio 6akTepuil.

OKCrnepuMeHTbI nokasanu, 4To nernoHenny (6akTepuio, KOTopas X1BET B KOHAMLMOHEPAX U Bbi3blBAET Onac-
HYI0O NPOCTYAy — 3arajoyHylo 601e3Hb aMepUMKaHCKMX CONAaT, BOEBaBLUMX B MEPBYID MPAKCKYIO KamMnaHuio) u
caflbMOHENy MOXHO MoiMaTb 3a AeCATOK MUHYT BMECTO HECKOJIbKMX AHel. [lpyroe BaxHOE NnpuMeHeHne —
onpefeneHne reHetTnyeckn MoanduLMpoBaHHbIX KOMMOHEHTOB B efie. B aTom cnyyae npubop cTaHeT mckaTb
Te M3BECTHblE MOCNeA0BaTENbHOCTU HYKNEOTUA0B, KOTOPbIE Y4YEHble BCTPaMBalOT B pacTEHUs ANS 3aliuThbl OT
BpeauTenen unu ot AencTens repobuumaos.

«[1py MaccoBOM NMpon3BOACTBE Hall AaTyMK OyAeT CTOMTb He A0pPOoXe, YeM TecTbl Ha 6epeMeHHOCTb, KOTO-
pble ecTb B Kaxaon anteke», — rosoput CanbBagop Anerper.

nunlona-aHaocKkon

Hemeukne ¢uanku co-
3ganm sHpockon 6e3
npoBoJoOB, KOTOPbIN
MOXHO rjioTatb Kak ri-
JIOJTIO.

Dr Christine Harendt,
harendt@
imschips.de, http://
istresults.cordis.lu

B 3 apy6e>xXHb X nao6opaTopwusax

eiyac aHJoCcKon — npmbop, C MOMOLLBLIO KOTOPOro Bpay MOXET MOCMOTPETh, YTO Yy MalMeHTa CayyYnnochb

C BHYTPW XeNyaka U KAWeYyHuka, npeacraBnseT cobon rmbkunini cTepxeHb TONAWMHONM B naney,. notaTtb ero
KpaliHe HenpusaTHO, a MOPOoM M NMPOCTO MyunTenbHo. Puankn na LUTytrapta npu ¢puHaHcoBon nopaepxke EC
peLmnnmn CyLecTBEHHO 0BNerynTb 3TN MyyYeHus. [ns 9Toro OHM U3roToOBWUM NPOTOTUMbI ABYX 3HO0CKOMOB.

OavH 13 HUX ToxXe npeacTaBnseT cobol cTepXeHb, HO ero anameTp — Bcero 3,5 MM. Ha KoHLe e pa3melle-
Ha MUKpocxema pasmepom 2,7x2,3 mMm. OHa 04HOBPEMEHHO OCBeLLaeT MHTEPEeCYIOWMiA Bpaya y4acTok, GpuKcu-
pyeT nosyyaroLleecs npy 9ToM LBETHOE n3obpaxeHre 1 cpaldy nepechbiniaeT ero Ha MoHuTop. [pyroi aHaockon
BOCNPON3BOAUT MeyThbl GpaHTacTOB: 3TO Kancyna, K KOTOPO He MPUCOEeAUHEHO HW €AMHOro NPoBOAA. DNeKTpo-
3HEpPruio OH Mony4YaeT B BUAE U3NYy4eHNs OT HAAETOro Ha naumMeHTa cneumanbHoro xunerta. [BnxeHnem kancysbl
ynpaBnsiTb HEBO3MOXHO, @ BOT AJi9 TOoro, 4Tobbl Bpay MOr ocMaTpvBaTb pasHble y4yacTku, SHAOCKOM CHabXeH
HeBObLUMM MOTOPYMKOM: OH NMOBOPaYMBaET rosIoBKy Npubopa B Hy>KHOM HarnpasneHun. MNMonyyeHHble n3obpaxe-
HUSI NepefalTCs HapyXy B BUAE LLUMPOKOMNONIOCHOIO pagnocurHana. Mx noBuT ToT e XUneT u no 6ecnpoBoHom
CBA3M OTNPAaBASET B KOMMbIOTEP.

«9QHp0CKOoM-Kancyna noslydynncs cCoBCceMm Hepoporvm. Ecnn Ham ypacTtcs caenatb CTONb Xe AeleBbiM U 9H-
[0CKOM CO CBETOBOAOM, MHOrMe 60/bHULbI YAACTCS OCHACTUTh TakMMU COBPEMEHHbIMU Npubopamms», — cyu-
TaeT pykoBoauTenb paboTbl Aoktop KpuctnuHa XapeHAar.

Bbinyck nogrotoBun kaHaupaTt Gpuamko-matematnyeckux Hayk C.M.Komapos

15

«XUMUS U K13Hb», 2005, Ne 7, www. hij.ru



Mowu apyr

JlaBHO M3BECTHO,
4YTO NPUPOAHbLIE
S4bl MOryT HE TOJIbKO yOMBAaTb,
HO U 51Ie4YNTb. SIpKni npumep
Takovi ABONICTBEHHOCTU — S M4Yes
(anuToOKCUH), KOTOPBLIN Bbi3bIBAET

BCEM 3HaKOMYIO Xrydyto 60Jib,

a uHoraa paxe ybuvBaer.

Tem He MeHee MHOXeCTBO
peBMaTUKOB, rMNepPTOHUKOB 1 GOJIbHbIX

C Apyrmmun HeagyramMmu rnoJiIHOCTbO UCLeJIaioTCs

nyesa

rocJsie TOro, Kak rpoxoasT KypC M4esioyXaneHui — TaK yBaXuTesabHO
crneunanncTbl UMEHYIOT TO, Y4TO B OObIYHOM XU3HW HErnpasBusibHO 1 MpPOCTeLKU
HasblBaloT yKycamu. B MUPOBOK MeaunLmMHe CyLeCcTBYeT Lies10e Harnpas/ieHne
JIRYEHUS MYEe/INHLIM S40M — anutepanus («anuc» rno-natelHu — rn4esa)

CO CBOMMMY Cbe3aamu, KOHPepeHUNIMu,
Kak e n4yenuHbivi 4 cTana 1ekapcTBom?

BoopyXeHbl U OnacHbI

Muenbl n nx Gnuxarwine PoaCcTBEHHULbI
OCbl BXOOAT B FPynmy Xanawmux oTpaga
nepenoH4YaToKpbibIX. OHWM NOSBUANCH U
Ha4vanm 3BOJIIOLMOHMPOBATL MOYTU OOHO-
BPEMEHHO C MOKPbITOCEMEHHLIMU pac-
TeHuamm — okono 100 mnH. net Hasag,.
MmeHHO TOrpa B aTOoM oTpsge oboco-
Ounacb rpynna xvLHNKOB, NnepeLlenLmnx
Ha nNuTaHne JpyrumMun YneHUCTOHOrnmMun.
Y nx camok arueknan, Kpome rnaBHOMN
GYHKUMN — OTKNagaku suu, npuodpen
elle 0O4HO Ha3HavYeHne — opyaus 3alum-
Tbl 1 HanageHus. YTobbl 06e34BUXUTL
[006bl4y, OHX HayYann NPON3BOANTbL HEN-
POTOKCUYECKNI, NN HEMPOTPOMHbIN, 94,
LEeNCTBYIOWMA HA HEPBHYIO CUCTEMY
XEpPTBbl 1 Napanmaylowmin ee.

3aTemM cpegu xangauimx nosBUIUCH
nyensl U Apyrve obLecTBEeHHble Hace-
KOMble. Y HUX B CeMbe OTKIAOKOW AuL,
3aHMMaEeTCs TONbKO MaTka, a 'y BCEX OC-
TaNbHbIX MYENNHbIX cCaMOK — paboymx
nyen — guuexknagywmin annapaTt Heno-
pas3BuT. 3aTo Xano, pacrnojloXeHHOe B
3agHel yacTtu OpioLlka, NpeBpaTuioCh y
HUX B naeanbHOE aBTOMAaTM4YECKOE OpYy-
xue (puc. 1). CTepxeHb xana cocTouT
M3 XUTUHOBbLIX YaCTen: NyKOBULbI, CTU-

16

cUmMrio3nymamu.

fieTa 1 KOMoLWMX WeTUHoK. B nykosuuy
OTKpbIBaeTCH OOLIMA MPOTOK AA0BUTHIX
xenes. Ux noge: onvHHas, pas3BeTBEH-
Hasl, C KUCJIbIM CEKPETOM B KPYMHOM pe-
3epByape, U KopoTkasl, TpybkoBuaHas,
CO LEJIOYHbIM CekpeToM. [1ns ToKcu4yec-
KOro OeNCTBUA HYXHbI 00a.

1 a
Karawuii annapam nueawt

a

Oowuii euo:

1 — npomok «kucaoi» yceaesvl;

2 — pesepeyap ¢ 200M;

3 — npomox xceaesvt /[roghopa;

4 — aykosuuya cmusema,
OmMKpbIMAn co cmoponsl
Kanaaa 0aa aoa;

5 — HoxcHbL,
npuxpolearoujue
emanymoe xcaio;

6 — 3a3ybpennoe

Heano 4
0

Kaao 6 ceuenuu:

7 — cmuaem;

8 — Kanaa 0aa ada;

9, 10 — 3a3ybpennste
wemunKu

3

JokTop 61onorMyecknx Hayk

B.H.Kpbinos

Mpu aTtake nyesibl MbllLbl BblABUTAOT
CTUNEeT N WeTUHKN 13 GpioLlika 1 BOH3a-
10T B MOKPOBbI XepTBbl. Konowume Lie-
TUHKN C 3a3yOpuMHKaAMW MO BHELLUHEMY
Kpato nornepeMeHHo yrnybnsaiTcs B KOXY
1 3asikopuBaloTcs B Heil. OgHOBpEMEeH-
HO MbIWUbI COABNMBAOT pe3epByap C

a00M, U OH MO KaHany,

1 obpa3oBaHHOMY CTuUNE-

TOM W UWEeTUHKaMu,

BMPbLICKMBAETCS BO Bpa-

ra. Bce mbiwubl cokpa-

ujatoTca aBTomMaTuyec-

2 KM — UMW ynpasnsger

HEPBHbIN y3en, pacno-

JIOXEHHBIV B NOCNEeAHEM

cermeHTe Gpiowka. U

haxe ecnu n4yena no-

rMbHeT Ha MecTe uan

yneTuT, OTOpBaB 3acT-

psaBLUNIA B KOXE OproLL-

HOW cerMeHT, aa 6ynet

BBOAWTbLCSA €elle He-

CKOJIbKO MMHYT, noka

7 TOJIHOCTbIO HE Mnepei-
0eT B Tesno Bpara.

LlenecoobpaseH nu
Takow cnocob 3aWunThl,
NPUBOAALLMIA K CMEPTU
oxpaHHuL, rHespa? lo-




naraloT, 4TO nyenbl NosBU-
INCb B TPETUYHbIA nepuoa,
Korga CTPEMUTESIbHO pasBu-
BasMCb MiekonuTaLlime,
Tak 4TO MX 3BOMOLMSA MPO-
ncxoguna OOHOBPEMEHHO. 4
MHormne 3Bepu HayyYmnuchb
nas3nTb MO OEPEBbLAM U 3a-
OunpaTtbcs B aynna. Ans

MU Bparamu nyeanMHON ce-

60pbObl C TAaKUMWU KPYMHbI- /
Mbe MPUXOANNOCH MOBUNKU-

=

30BaTh BCE PECypChl, U aB- |

|

TOTOMUSA (OTPLIB Xana BMe-
CTe C YyacTblo 6ploLika) Nno3Bonsana BBe-
CTV B pasoputens ruie3ga bonblie saa.
JlocTaBuB CBOW CMeEpPTENbHbLIN Tpy3,
nyena normbaeTt, 04HAKO NoTeps Aaxe
HECKONbKNX COTEH 3aLUUTHUL, HE UMEEeT
60nbLIOro 3HavyeHus: paboymx ocoben,
K TOMY Xe 6eCniofHbiX, B MYENNHON ce-
Mb€& MHOr0. [103TOMYy €CTECTBEHHbIN OT-
6op 3akpenun y nyen cnocobHOCTb K
aBTOTOMUU, @ UX CMOCOBHOCTb OCTaB-
NATb Xano B KOXe MIEKOMUTAOLLMX HYX-
HO paccMaTpuBaTb He Kak CBUAETENb-
CTBO HECOBEPLUEHCTBA, a Kak Npu3Hak,
DaoWNin ONONHUTENbHBIE BO3MOXHO-
CTV OAs CyL,eCcTBOBaHMS BMAA.
MapannenbHo BbipabaTbiBaINCb WH-
CTUHKTbI, HanpaBfieHHble Ha 60opbOyY
C onacHbIMM Bparamu. M3BecTHO, 4TO
3anax KOXHbIX BblOENEHNI MaekonuTa-
LNX CUSIbHO pa3gpaxaeT nyen n cTopo-
XeBble 0COOWN YyCTPEMASAOTCS K ero uc-
TOYHUKY C MOHATHLIMU HaAMEPEHUAMM.
TemHble aBuxylmecs npeameTtbl 60Jb-
LLIle TPEBOXAT 3TUX HACEKOMBIX, YEM CBET-
nble. VI He cnyyarHO n4yena, nonasLwias B
BOJIOCbI YEI0OBEKA W XNBOTHOIO, HE Mbl-
TaeTca BblOpaTbcs Ha cBobony, a cTpe-
MUTCS AOCTUMHYTb KOXW, 4TOObI YXXanuThb.

CekpeT U3 MHOrmx
COCTaBNKAIOLLMUX

BmecTe ¢ ycoBepLUEHCTBOBAHNEM Xa-
NAwero annapata n4Yen yCrnoXHWUNCs 1
an. OH COCTOUT M3 MHOIMX BELLECTB,
COBMECTHO BO3[ENCTBYIOLWMX HA opra-
HM3M MNYENMHOro Bpara.

YueHble nonyyatoT g4, N4esn ¢ NOMOLLbIO
HECNOXHOM ycTaHoBKM (puc. 2). Tonbko
YTO MOJIYYEHHbIA CEKPET AO00BUTLIX Xe-
e3 — 970 rycrasi, npo3payHas XnaKkocTb

ropbKO-Xryyero BKyca, C KUCIOW peak-
umen (pH BoaHbIx pacteopoB 4,5-5,5) n
nnoTtHocTbio 1,08-1,13. OgHa nyena Bbi-
oensgeT okono 1 MKn cekpeTa, KOTOpbIi
NIerko pacTBOpUM B BOAE, HO COOEPXUT
12% HepacTBOPUMBIX NpuMeceit. OH Bbl-
CTPO BbICbIXaeT Ha Bo3ayxe. JleTy4me Be-
uiecTea MYeNnHoOro sga — 970 BoAa U
CNoXHble aduUpbI: M3oamunaleTar, 13o-
aMUNNPonuMoHaT, n30aMunoyTupar u apy-
rme aTtTpakTaHTbl, Uin GepomMoHbl. Kor-
[a n4yena XxanuT Bpara, 3Tu CoOeguHeHns
NOAHVMAIOT TPEBOry B MYESIMHOW CEMbE
1 NpU3bIBAIOT Ha NMoMoLUb. JleTyune Be-
LiecTBa BbIAENAOTCH TONbKO B MOMEHT
yXaneHus, B KOMMEPYECKMX npenapartax
aga Ux HeT. BblCylweHHbIM a4 npo3pa-
4yeH, a Npu pa3mosie npespallaeTcs B Mno-
poLok Benoro uan XentToBaTtoro OTTeH-
ka. Ero ob6vem coctaBsnset 30-40% ot
MCXOAHOrO.

CerogHs KOMMOHEHTbI MYENVMHOro a4a
HEenIoxo n3y4veHol. OpraHnyeckne BeLle-
CTBa B HEM MpeacTaBfieHbl MPAKTUYECKN
BCEMU rpynnamMm COeanHeHnn, BCTpeya-
IOLLMMUCS B XXMBOTHOM OpraHm3ame, — 3To
yrnesoapl, Xupbl, 6enKn (B TOM
yucne @GepmMeHTbl), NnenTugbl,
aMWHOKNCNOTbI, BMOreHHble
aMWHbl, apoOMaTUYECKNE 1 ann-
daTnyeckmne CoOeaMHEHUS U T. 4.
OcHOBHas 4acTb CyX0Oro Belle-
cTBa NyennHoro saa (okKono
80%) — 31O BGenku 1 nenTuapl.

HuskomonekynsipHbie
KOMIMOHEHTDI

B ane nyen cogepXxuTcs MHO-
ro HM3KOMOJIEKYNSAPHbBIX CO-

docdonunasa A | "

®docdonumnasa C

XUBbIE IABOPATOPUU

~3 2

«/louavnas ycmanoska» 041 nuea
1 — ucmounux moxa; 2 —
npoeooHuK; 3 — MedHas cemka 6
dopme noayyuaunopa; 4 —
npedmemmuoe cmekao; 5 — nuead,
NOMeWeHHAS 6 MEOHYI0 CemKY;

6 — pyuka.

ITveay epemenno ycoinasiom
Y2ACKUCABIM 2A30M UAU 0XAANCOe-
Huem 0o 5—10°C, nomewarom 6
YCMAaHo6Ky, a K020a OHA NPoCHL-
naemcs, HecuabHO ObIOM MOKOM.
Ha npeomemnom cmexae ocma-
emcs Kaneavka 0pazoueHHozo 10a

eAVHEeHWNn, Hanpumep O6nonornyecku
aKTVBHblE aMWHbI: FTMCTaMWH, CEPOTO-
HUH, AodaMuH, HopaapeHanuH. OHu xe
€CTb 1 B OPraHn3Me XMBOTHbIX, FAe yya-
CTBYIOT B BOCMa/INTENbHbIX peakumsax, B
NPOBEAEHNN HEPBHbIX UMMYNbCOB U Ciy-
Xat ropMoHamu. AMUHBI 9402 B MeCTe
y>XaneHus okasblBaloT TO Xe OeNcTBue,
4YTO N aMUHbl opraHu3amMa. F'mctamuH, K
npumMmepy, y4actByeT B pPas3BUTUN BOC-
naneHuns.

®docdonunasa BcKpbiBaeT
KNIeTKN

docdonunasa A,—3To pepmeHT, pac-
wennaowmn gochonmnuabl — rnaBHble
KOMMOHEHTbl KNeToYHbIX MembpaH. B
nyenuHom aae ee 0o 14%. Mono6GHble
depMeHTbl coaepXxaTcs y BCex XMBOT-
HbIX B nu3ocomax knetok. OHM paspy-
LIAOT U3HOLLIEHHbIE cTapble MemMbpaHbl
1 TEM CaMbIM y4aCTBYIOT B OOHOBNEHUN
TkaHen. ®ocdonunasa A, N4eNIMHOro
a[a Takxe, NO-BUAMMOMY, atakyeT 000-
noyku knetok. Cymtaercsa, 4To OHa ca-

®docdonmnaza B

H,co}-c—F,

3

0 Cneuuguunocmo

R,— i|3 OCH o docgpoaunas
S

H,Co} P 4 OCH,CH,N*(CH,),

o
®docdonmnasza D
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Mas akTUBHasa B 3TON rpynne GepmMeH-
TOB 1 paboTaeT HaMHOro ObICTpee aHa-
JIOrOB U3 3MEUHbIX S40B UMW U3 KMLLEY-
Huka 4yenoseka. MNpu aTOM, B OTAN4YME
oT dochonunas B n D, oHa paclienna-
eT adUPHYIO CBA3b MULLEPUHA U XUP-
HOI KWUCNOTbl BO BTOPOM MOJIOXEHUN
(pwnc. 3), Hanbonee TPYAHOOOCTYMHOM.
Taknum obGpasom aTOT pepMeHT 3anyc-
KaeT kyaa 6onee pa3pyLnTENbHbIN NPO-
uecc: npu paspbiBe 9QUPHON CBA3MU
XWUPHOW KUCNOTbI U rAnuepuHa obpasy-
€TCHA NOBEPXHOCTHO-AKTUBHbIN Nu3one-
UMTUH (nu3odocdhaTnanaxonmy), KoTo-
pbIi NPUBOANT K JECTPYKLUM MeMOpaH
ObicTpee, 4em cama dpocdonmnasa.

Mockonbky pocdonmnasa — Hyxepoa-
HbIi ©6enok, oHa CTAHOBUTCH ONS yXa-
JIEHHOrO CWUJIbHLIM @HTUTEHOM W annep-
rEHOM M HEPEOKO BbI3bIBAET aHadunak-
TUYECKUIN LLOK.

M'manypoHupasa
NpoKnaabiBaeT XoAbl

Ewie ognH depMeHT nyenmnHo-
ro aga — rvanypoHmagasa.
Cama no cebe oHa ManoTokK-
CuYyHa, 0OHaKo OencTBue aaa
6e3 Hee ObINO Obl Kyoa cna-
Oee. [leno B TOM, 4TO Npome-
XYTKM Mexay knetkamu, ecnm
OHW He NpUMbIKalT APYr K
OpYry BMAOTHYK, 3aMOJIHEHbI
BSASKUM refieM, COCTOSALLMM 13
BbICOKOMOJEKYNSPHON rnany-
POHOBOW KMUCNOTbI U NPOTEOr-
JINKAHOB — TOXE MOJINMEPHbIX
coenHeHun 6onblloi Mone-
KynsipHOW macchl. BewecTtsa,
nocTynawuwme M3 KpPoOBEHOC-
HbIX KanunasapoB, AndOyHANPYIOT Yepes
3TOT resib Ao knetok. OH He NPenaTCTBY-
€T MPOXOXAEHNI0 HeOONbLIMX YacTuL:
MIOHOB, BOAbI, IOKO3bl, aMUHOKNCIIOT U
NPOYMX, HO CTAHOBUTCS HEMPUCTYMHbLIM
6apbepoM aNns KpyrnHbiXx Monekyn 6en-
KOB 1 NenTUAoB.

[manypoHmaasbl «pas3xuxarT» MeX-
KNeTOYHbI refb, pacLlennss CBA3M rm-
aNypPOHOBOW KMCNOTbI M NPOTEOrINKAHOB,
1 OalT BO3MOXHOCTb 6enkaM 1 nentu-
[aM a0a NPoHMKATb K PasfinyHbIM rpyn-
nam KJeTok.

[vanypoHupasbl ecTb y pasHbiX Cy-
LecTB, KOTOPbIM XWU3HEHHO Heobxoau-
MO BHEAPSATbCA CaMWUM WAN BBOAUTb
CBOW A, B TKAHW APYroro opraHvusmMa: y
naToreHHblX MUKPOBOB, MUABOK, 3MEN,
MHOIMX HacekoMbIxX. ECTb OHa 1 B cnep-
MaTo3oupax. [manypoHmpasa nyenmHo-
ro a7a 1 30ecb YeMMNMOH — OHa Hanbo-
Jlee akTMBHA Cpeaun U3BECTHbIX GepMeH-
TOB 3TOM rpynnbl. Ee konnyecTBo cocTas-
nsaet 1-3% oT Macchl BbICYLLEHHOrO s4a.
Y nyennHon maTkm HeT HeobxoaMMoCTun
XanuTb MaeKkonuTarwmx, n atoro dep-
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MEHTa Y Hee 3HaYMUTEsIbHO MEHbLLE, YeM
y pabouunx nyen.

MenutTuH ObeT
no membpaHam

MenuTTMH — Hanbonee 3Ha4YUMbIN ner-
TMa 90a Kak no konuyecTtry (0o 50%),
Tak 1 No Gusnonornyeckum apdexkram.
OH HapywaeT CTpykTypy membpaH, of-
HaKo, B OT/IN4ME OT AETEePreHToB, B He-
00NbLUNX KOHLUEHTpaLUMax He Bbl3biBaeT
MoJIHOrO X pacnaga. B ero npucyrcteum
B 000/104Kax KNeToK NMOSIBASIOTCS NOpPbI,
CKBO3b KOTOpPbIE HAPYXy MOTyT BbIXOOUTb
MOHbI, Masnble MOJIEKY/bI U Aaxe Makpo-
MonekyJsibl 6enKoB. Mpn HU3KMX KOHLLEH-
Tpauuax nentuaa kneto4yHas memopaHa
MHOrga OCTaeTcs LEenon, a BHYTpuKe-
TOYHblE OpraHensbl (IM30COMbI, MUTO-

XOHAPWUWN 1 APYrne), KOTOPbIX OH AOCTUT,
paspyLuaioTcs.

B 60nbLlLOM KOHUEHTpaUUN MENIUTUH
BbI3bIBAET JIN3UC PA3/INYHbIX KJIETOK, B
TOM YMCIIE U 3PUTPOLMTOB, TO ECTb Ciy-
XWUT CUJIbHBIM FTEMONNTUKOM. He MeHee
BaXHO, 4YTO MOA OENCTBMEM MENUTTUHA
HapyLlaeTCs CBepPThbIBaHWE KPOBU, TaK Kak
yrHeTaeTcs akTMBHOCTb TpombGonnacTu-
Ha, UHULMMPYIOLLLEro STOT NPOLECC, U ae-
HaTypupyeT pnbpuHoreH — 6enok, n3 Ko-
TOoporo o6pasyeTcs OCHOBHOM MaTepuan
KPOBSIHOIO Cryctka. 9t1o obneryaeTt pac-
NPOCTPaHeHVe f4a No OpraHn3My 1 pas-
pyLleHMe KNeTOK COeAMHUTENbHOW TKa-
HN — GUOBPOBNACTOB N TYUHbIX KIIETOK.
M3 Hux BbiOpacbiBalOTCA GEpPMEHTbI -
30COM, a TakxXe CEPOTOHUH N TMCTaMWH,
cnocobceTyowme BocnaneHmio. Kpome
TOro, akTMBupyeTca cobcTBeHHas @oc-
donmnasa A opraHuama, HaxoasLasacs BO
MHOIMX KNeTkax, 1 3amnyckaeTcs CUHTE3
npocTarnaHgMHOB — MOLLHbLIX Guonoru-
YECKUX PErynsaTopoB TOHyCa rnagkux
MbILL, M MMMYHHbBIX peakuuii, KOTopble
CnocoOCTBYIOT Pas3BUTUIO BOCMANIEHUS.

C Opyron CTOpOHbI, B MasbIx J03ax Me-
NNTTUH MOXET akTMBMPOBaTb rMnodpu-
3apHO-HAANOYE4YHUKOBYID CUCTEMY —
BaXXHOE 3BEHO peakumn cTpecca, npo-
TUBOLENCTBYS BOCManeHuio. YuntelBas,
4YTO FOPMOHbI HAAMOYEYHNKOB YrHETAIOT
VMMYHHbIE peakuun, HEeYAUBUTENBHO,
4YTO U MENUTTUH OENCTBYET TakK Xe.

Kpome Toro, B Manbix 03ax MENUTTUH
cTabunnampyet MemoOpaHbl U 6enku, a He
paspyLiaeT ux. BoamoxHo, aTum o6bsic-
HSIETCS €ro paano3alnTHoOe OENCTBUE.

YCTaHOBNEHO TakXe, YTO MENUTTUH
cTumMynupyet OMOCUHTES NMpocTariaH-
OVHOB B apTepuanbHOn cTeHke. B pe-
3ynbTaTe TaM B HECKOJIbKO pa3 yBenu-
4YMBAETCH KONIMYECTBO NPOCTALUKINHA,
paclwmnpsaoLWero KPOBEHOCHbIE COCYAbI
1 MOHMXAaloLWEro CBEPTbIBAEMOCTb KPO-
Bn. CumtaeTtcs, 4TO NPOCTALUKIUHBI
CnyXaT OCHOBHbIMU BUO-
norvyeckumun dakrtopa-
MU, NPEensaTcTBYOWUMMU
aTEPOCKIEPOTUYECKUM
M3MEHEHUAM KPOBEHOC-
HbIX COCYAOB.

MCA-nentug,
M3roHsIeT rpaHybl
M3 TY4YHbIX KJIETOK

He TONbKO MENUTTUH "
dochonmnasa moryT npu-
BOOMWTb K BbIOpOCY rucTa-
MWHA N3 TYYHbIX KIETOK B
MEXKJIETOYHOE NMPOCTPaH-
cTBO. Elle oanH kKomno-
HeHT g9pa B 10—-100 pas
addekTBHEE 3acTaBNAEeT
3TU KNEeTKN BblOpackiBaTb
CBOW CEKPET, 1 Npu 3TOM
He ybuBaeT Mx. OTO Tak Ha3biBaeMbll
MCL-nentng (ot aHrn. Must Degranula-
ting Peptide — nenTtua, oerpaHynupyto-
LI TYYHbIE, UM MACTOLMUTHBIE, KNETKN),
nnn nentug, 401.

dusnonormnyeckne ceoiictea MC-nen-
TMha BbITEKADT W3 MOJIEKYISIPHbLIX Me-
XaHNU3MOB ero gericteus. OagHako 30echb
He Bce ACHO. C 0QHOM CTOPOHbI, OH 3a-
rnyckaeT BocnanuTesibHble peakumm noc-
Jie yXaneHus, ¢ Apyrov CTOPOHbI, B 3KC-
nepuMeHTax NposBnseT cebsa u kak npo-
TUBOBOCNANUTENbLHOE CPEACTBO, OCO-
OEeHHO B KOMOMHALMM C OPYrMMU KOM-
NOHeHTaMu a4a, U 3TOT Napagokc noka
TPYAHO 00BACHUTL. OpUrMHanbHbIA Me-
XaHWU3M AENCTBMS U OTCYTCTBUE 3aMeT-
HbIX annepruyeckux peakumn Ha MCU-
nenTua OenawT ero NnepcnekTUBHbLIM He-
CTeponaHbLIM NMPOTUBOBOCHANINTENbHbLIM
CpencTBOM.

AnamMuH: yaap no cuHancam

MenTuaa nofn Ha3BaHMEM anamuiH B a4e
He bonee 2%, OOHAKO OH HEe MeHee Ba-



XEH, YEM MENUTTUH. AnamMnH NPULLENLHO
nopaxaeT HEKOTOPbIE MOCTCUHAMNTUYEC-
Kme membpaHbl Nepudepmnyeckonr 1 LeH-
TpanbHOW HEPBHOW CUCTEMbI 1 BNOKMPY-
eT nepenayvyy HeEPBHbIX MMMYbCOB.

Mpw BHYTPMBEHHOM BBEAEHWM anamu-
Ha XMBOTHbLIM B KOIn4ecTBe 1-4 mr/kry
HUX TepsieTCs KOOpAuHaUMS OBUXKEHUN
KOHEYHOCTeN, a 3aTeM HacTynawT Cyao-
porn Bcero Tena. lloBblleHne agBura-
TENbHOM aKTUBHOCTU Yy MbILLEN NPOAON-
XaeTcs, B 3aBUCUMOCTWU OT A03bl Nen-
Tnpa, 30-50 yacos.

B oTtnuume ot MHOrMX gpyrux nentu-
noB 1 6enkoe, anaMmnH Gnarogaps ma-
IOMy pasmepy n cBoeobpas3Ho CTPyK-
Type cBoOOAHO NPOHMKAET Yepes rema-
To9HUedannyeckmi bapbep B MO3r.
MOXHO NpeanoNoXnTb, YTO OH MHAKTU-
BUPYET TOPMO3HbIE HEMPOHbLI U CUHar-
Cbl B LLleHTPanbHOW HEPBHOW CUCTEME.
MN3-3a aTOro nosbilaeTcs obuias BO3-
OyaMMOCTb M ABUraTefibHas akTUBHOCTb,
BMAOTb 4O CyO0por.

AnamMunH MOXeT BO34ENCTBOBATbL U Ha
aKTUBHOCTb rMnodu3apHOo-HaaNno4YeyHn-
KOBOW CUCTEMbI, OAHOW U3 KJIIOYEBbLIX B
pasBuUTUKM ob6LLEero aganTauMoHHOro
cuHgpomMa. Mbl 0GHapPYXUKN, YTO BHYT-
puBeHHoe BBeaeHue kowkam 10 Mkr/kr
nentuga npuBoAnno K GbICTPOMY yBe-
JINYEHUNIO B KPOBM FOPMOHOB Haano4ey-
HMKOB — aapeHanuHa n koptunsona. Ypo-
BEHb FOPMOHOB 4Yepead 4yac Nnociie UHb-
ekunm ctaHoBunca B 8—9 pas Bbille UC-
XOLHOrO.

Kpome TOro, okazanocb, 4TO HEKOTO-
pble peuenTtopbl knetok B LLHC moryt
CBSA3blBaTb HE TOJIbKO anamMuH, HO 1 No-
CTOSIHHO MPUCYTCTBYIOLLLEE B OpraHu3mMe
BELECTBO, KOTOPOE MOXOXE Ha Hero rno
CTPYKTYPE 1 TOXE CBA3bIBAETCS C CUHanN-
Tnyeckmumm membpaHamun. MoxHo npeg-
MOMOXUTb, 4YTO MYenbl «nogbupanu»
CTPYKTYpY nentuaa Tak, 4Tobbl OH BO3-
LEeNCTBOBaN Ha ornpegefieHHble peuen-
TOPbl B MO3ry XepTBbl, KOHKYpPUpys 3a
HUX C UMEIOLWMMUNCS B OpraHM3Me aHa-
foramm n pacctpauBasi gesTeNbHOCTb
opraHmama.

LlenbHbiin 94: cornacoBaHHas
araka

M3yyeHne nelicTBns s0a nN4Yen Ha pasHble
BUIbl XMBOTHbIX MOATBEPAWSIO, YTO Ha-
60p ero KOMMOHEHTOB HamnpaBieH Ha
mMiekonuTaloLwmx. CxemaTnieckmn ero pa-
60Ty MOXHO NpPencTaBuUTb CneaylLumm
o6pasoMm. MepBbIMKM BCTYNatoT B AENCTBME
rMCTaMWUH 1 Apyrve aMuHbl 50a, a Takke
MCA-nentng BmecTte ¢ ¢pocdonmnason
N MEMUTTUHOM — OHUW paspyLlalT Tyy-
Hble KNeTKN COeAMHUTENIbHOWM TKaHu, 13
KOTOPbIX BbICBOOOXAAIOTCS MTMCTaAMUH, Ce-
POTOHMH W Opyrne 3HAOreHHbIe aMUHbI.
PasBuBaeTcs BocnaneHune: yBenmymBaeT-

XUBbIE JIABOPATOPUU

CS1 KPOBOCHAOXEHME MOPaXEHHOIO y4ac-
TKa, CTEHKM KPOBEHOCHbIX COCYAOB CTa-
HOBATCSA Bonee NPOHULAEMbBIMWN, HAYNHA-
I0TCS OTeK W Xryyas 6onb. Bnaropaps
YCUIEHHOMY KPOBOOOPALLEHNIO OCHOBHAS
mMacca s4a nocTynaeTt B KPOBOTOK M A0C-
TUraeT Hambonee ysa3BMMOro MecTa opra-
HM3Ma — UEHTPasibHOW HEPBHOWM CUCTe-
Mbl. [TPOHMKHOBEHME K HEPBHbLIM KileTkam
obecneynBaeT rmanypoHnaasa. 3atem B
LencTBMe BCTynaeT anamMmH — OH Mpo-
X0OUT Yepes remaToaHuedanniecknin 6a-
pbEP N HapyLUaeT CBA3N MeEXAY HEPBHbI-
MU KNeTKamu, 4ToObl MOHN3UTb X COMpPO-

&

TMBNSEMOCTb. HakoHeL, MembpaHa Hel-
pOHa 0Ka3blBAaETCS OAMH Ha OOWH C Me-
UTTUHOM 1 docdhonnnason. YCToATb OHa
HE MOXET, U [eATEebHOCTb HElpPOHOB
Hapywaetcs. [py cunbHOM OTpaBneHUn
XXMBOTHbIX MYEMHBIM 940M CMePTb 00bIY-
HO HacTynaeT OT OCTAHOBKM AbIXaHUs N3-
3a napanuya aplxaTefbHOro LeHTpa.

MocnepcTBug NYenuHOro
HanageHus

Tenepb MOXHO pacckasdaTtb O KIMHUYeC-
KOW KapTUHE OTPaBMIEHNS XXUBOTHbIX UK
yenoseka. KoHe4yHo, oHa 3aBUCUT OT
[03bl, MecTa u cnocoba ero BBeAeHS,
TO €CTb OT KOJIMYECTBA HaMaBLUUX MYen,
MECT YKYCOB, COCTOSIHUSI MoTepresLue-
ro. (O cnyyasix CBEpPX4YyBCTBUTENLHOC-
TV — WOAMOCUHKPA3WUW, MPUBOASLLEN K
aHabUNakTU4eCKoMy LLIOKY, Mbl FOBOPUTL
He Bynem.)

O6Lee aeicTeMe f4a ONUCHLIBAIOT Kak
HEeMpPOTOKCUYECKOE, FreMopparmyeckoe u
remonuTuyeckoe. PaspylieHne knetok
KpacHOW KPOBU — reMomnn3 — MOXHO Jer-
KO BOCMPOM3BECTM B Npobupke, nobaB-
NsIS B KPOBb HUHYTOXHOE KONIMYECTBO Nye-
JIMHOrO a4a. B uenoctHom opraHuame

pe3Ko NafaeT coaepxaHme reMornobuHa,
Tak Kak OH BbIOENSETCS novykamy — 3T0T
NPOLECC Ha3blBAETCS remMoriobuHypuen.
[emopparnyeckoe OenCcTBME BUAOHO MNpuU
BCKPBITUN XMBOTHbIX, MOABEPrHYBLUNXCS
TOKCMYECKOMY OENCTBUIO 48, — Y HUX
NIerko 3aMeTUTb KPOBOU3NUAHUS B NETKUX,
CNN3UCTBIX 000/104Kax KULLEYHOrO Tpak-
Ta. HempoTtokcuyeckuin addekT npossng-
€TCS B Cyaoporax CKefleTHOW MyckynaTy-
pbl 1 napanuyax. Kpome Toro, nagaet nas-
JIeHne KPOBU, UBMEHSIETCH PUTM cepaue-
OWEeHUn 1 BO3HWKAKT apuUTMuUKM, 13-3a
CNa3MoB rnagKon MyckynaTypbl BO34yX0-
HOCHbIX MyTEN 1 YrHETEHUS AbIXaTeNlbHO-
ro LEeHTpa 3aTpyaHseTcs AbIXxaHue.

OO6bIYHO MecTHas peakuus (krydas
60J1b, KpacHOTa N NPUNYXIOCTb) AEPXKUT-
CSl HECKOJIbKO 4acOB UK CYTOK, a 3aTem
6eccnegHo nNpoxoauT. MIHTokcukaumsa
npoTeKaeT TSXenee BCEro, Korga nyena
XannT B CAM3NCTble 0060/104KN, KOXY
nuua, rnasa. B meguumHckon nuteparty-
pe onucaHbl cnyyau, Koraa 4enoBek noc-
Nie ykyca B CnM3ucTylo pTa noruban ot
oTeka AplxaTeflbHbIX NyTen 1 yayLibs.

Mpwn pacnpocTpaHeHnn a4a No BCEMY
OopraHmamy BO3HMKaeT o0LLas MHTOKCU-
kauus. Ecnn ykycoB MHOro, ydaulaeTtcs
nynbc, HabnoaaeTcs CTECHEHNE TPyAHON
KNeTKn, cna3mbl ropTaHu, cnabocTb
BMJIOTb A0 NMOTEPU CO3HaHUS. BonbHble
4acTo xanytTcs Ha 6o B ob6nacTtu cep-
nua. Hanbonee Taxesnble CMMNTOMbI BO3-
HUKAIOT B pe3yfibTaTe HenpoTOKCU4Yec-
koro pgencteua ana. OGUNbHO BblOens-
I0TCS CIIOHA U NOT, HaPYLLIAETCs YyBCTBU-
TENBbHOCTb, PacCLUMPSIOTCA 3padvku, Ha-
oniopalTca noHoc, peota n 6pen. U3
3TOro crnepyeTt, 4YTo 94 Myen nopaxaer
3aQHUIA MO3r U B MeHblUel CTENeHn —
NPEMOTOPHYIO 30HY U Apyrue oTaenbl
LLeHTPanbHOW HEPBHOW cuctemsbl. MNpn
3TOM 4eM Onmke OT MecTa yXxaneHus oo
Mo3ra no KpPOBEHOCHOW CUCTEME, TEM
onacHee. Npu naTonoroaHaToMUYeCKOM
aHanmse normbLumx OoT yKycOB OTMeua-
€TCs MopaxeHWe MO3roBOW TKaHW, HO
CTPYKTYpa CepAeyHON MbILLLLbl OCTAeTCs
HOPMabHOWN.

O6bI4HO 1-10 yxaneHnin ogHOBPEMEH-
HO 4YenoBek NepeHocuT Be3 NosBAEHUS
o6LWKMX CUMNTOMOB, OTBEYas Nullb Me-
CTHOWM peakumen. Mpn 200-400 yxane-
HUSX NIOAM CEePbe3HO CTPajalT, Y HUX
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pasBuBaeTcs obuLaa MHTOKCUKaALUS.
Cuntaetcsa, 4yto 500 ykycoB ogHoBpe-
MEHHO MPUBOASAT K CMEPTENIbHOMY UC-
xony. Bo Bcskom cnydae, onncaHbl MHO-
ro4yMcneHHble cnydam rubenu nonemn
nocne 500-1000 yxaneHui.

Ha kapTuHY oTpaBneHus BAUSIOT U
opyrne daktopbl. Konnyectso g9aa n ero
COCTaB 3aBUCUT OT BUAA MYEes, UX BO3-
pacta, BpemeHu roga. C gpyron crto-
POHbI, BaXHO M COCTOSIHUE OpraHM3ma
y>XaneHHoro yenoseka. JeTn o4eHb 60-
NIe3HEHHO pearupyloT Ha NYenuHbIn 94,
XEHLMHbI 3HaYNTENbLHO BONEe YyBCTBU-
TEeNbHbI, 4eM MYX4unHbl. OpraHna3m, oc-
nabneHHbIn B pe3dynbrate 3aboneBaHus,
nopaxaetcsa cuibHee. N0xo nepeHo-
CAT aTaky n4yen nau, cTpagarmouime pac-
CTpoiicTBaMu cepaevyHo-COCyaAncTon 1
BEreTaTMBHOW HEPBHOW CUCTEMBbI, MO-
yeyHbIMK 3aboneBaHUAMU. Taxenble
MHPEKUNOHHbIE 3a60NeBaHNs, MPUBOOS-
e Kk ocnabneHuto opraHnama, Takxe
NOBbILIAIOT €ro YyBCTBMTENBHOCTb K N4ye-
nuHomy aay. OBocTpseT ero gelicTene
1 CuSibHas xapa.

OpHako HekOoTOpble MaToflormyeckne
rnpoLecchl MOryT, Ha060poT, 0cNabnaTb
YYBCTBUTENILHOCTb K MYENMHOMY say.
M3BecTHO, 4TO peBMaTUKM NOYTU He pe-
arnpytoT Ha N4YeNnHble yXaneHus, Tak xe,
KaK 1 NoAn B COCTOSIHMM afikOrOJIbHOro
onbsiHEHNA. He cny4ariHO ankorosb MHOT -
[a 0Ka3blBaeTCs XOpPOWUM Jie4HebHbIM
CPEACTBOM MNP yXaneHusx.

A uvHOrga nyenoyxaneHus Ha ¢doHe
TOW WM MHOI NaTONOrMM HEe TOJNbKO He
HaHOCAT Bpea, HO U NMPOU3BOAAT ne-
yebHOE OeNcTBME.

94 npespawjaeTtcs
B JIeKapCTBO

Kakum xe ob6pa3oMm nyenuHbli 94 n3
cpencTBa NopaxeHusa cTan nekap-
ctBoM? [lonarailoT, 4TO OpPraHu3M Xwu-
BOTHbBIX M 4YenoBeka, MOCTOSHHO CTan-
KMBasfCb C AA0BUTbIMW BeLLECTBaMu, B
npowecce 3Bonouun Bbipabotan ad-
GbeKTMBHbIE MEXaHU3Mbl 3awunThl. MNpe-
MMYLLECTBO B BbIXMBAHUU NpuobpeTa-
n Te ocobu, KOTOPbIE YCMELIHO CrnpaBs-

NENUCh C OTpaBsieHneM, MOBUIN3ys BCe
pecypchl. [MyennHbin 94 npeBpaTuica B
€CTECTBEHHbIN pa3fpaxuTenb — OH
BKJIIOYAET 3aLLUUTHbIE CUJIbI OPraHn3mMa,
BblpaboTaHHble ana 60pbObl C pas3Ho-
o6pasHbIMM NoBpexaaowmmMmn dakTopa-
MW BHELWIHEN cpenbl. OTOT pasgpaxu-
Teflb O4eHb CUNEH, B COBCEM HebOJb-
LLIOM KOJIMYECTBE OH BbI3blBAET pPa3Bu-
TMe TUNUYHOW 3aWMTHON peakumun, Ko-
TOopas MosBASETCS TOJIbKO B pe3ynbTa-
Te TakuX MOLUHbIX BO3OEWNCTBUN, KakK
TaXenas TpaBmMma, oxor, 6akTepuasnbHble
TOKCWHbI.

VIMEHHO Ha 9TOM CTPOUTCSA COBPEMEH-
Haa Teopus, ob6bACHAOWAA 3PPeKTUB-
HOCTb N€4eBHOro NPUMEHEHUS MYenu-
Horo saa. OHa pa3BmMBaEeT Teoputo agan-
Taumm opraHmama K cpene u npuHata
MHOTMMUW NpakTukamm-anutepaneBTa-
MU, TaK Kak BMOJIHE yOOBNEeTBOPUTESb-
HO 0OBbSACHSAET IEKAPCTBEHHOE AENCTBUE
nyennHoOro saa.

Mopo6Hble NpeacTaBneHns pa3BmBanm
M.M.Maeno., Y.KeHHoH, [.Cenbe. B oT-
BET Ha AnunTenbHoe BO3aelicTBme nobo-
ro NOBpEXAaloLero areHta B OpraHm3a-
Me pas3BuBaeTcs 06LmMin CMHAPOM ajan-
Taummn, KOTOPbIA CkiagbiBaeTcs U3 Tpex
OCHOBHbIX cTaauii. Ha nepsoii Habnoaa-
eTCcsa peakums TPeEBOrv, Ha BTOPON — pe-
3UCTEHTHOCTU, Koraa MobunnayTca 3a-
LWMTHBIE CUJTbl OpraHn3ma 1 npmuobpeTa-
€TCS YCTOMYMBOCTb K MOBPEXAaloLLEMY
0EelriCTBUIO, U HA TPeTbeN 3aLLNTHbBIE CUIbI
ncrtowarTcs. BaxHenwyo ponb B 9TUX
npoueccax urpaet runodusapHo-Haano-
YyeyHMKoBas cucTema.

CvMNTOMblI OTpaBfEHUSA MYEIUHbIM
A40M MOYTM COBMAAAtoT C KapTUHOM 06-
wero cnHgpoma agantaumu. Ha nepson
cTagun TemMnepaTtypa Tena XMBOTHOIo
cHayana nagaeT, NOTOM pacTeT, CHMXa-
eTcsl KPOBSIHOE [aBJieHMe, NPOUCXoaaT
BHYTPEHHME KpPOBOTEYeHUs (remoppa-
rmn), KPOBb CryLLAeTcs, 3aTeM pasxu-
XaeTcs, NPMYEM U3MEHSETCH COCTaB
NenkoumnTOoB, pacTeT MPOHULLAEMOCTb
KanunnsapoB, yMeHbLUaeTCs, a Bnocnen-
CTBUW YBENNYNBAETCS OTOENIEHNE MOYUM,
MOBbILLAETCSH YPOBEHb FTOPMOHOB HAaAMNO-
YEYHUKOB U T. 4.

Ha BTOpOW CTagun B pasBuUTUE CUHA-
poma BOBEKAOTCS U HEPBHAdA, U F'yMO-
panbHas, U ceppedyHo-cocyaucTas, u
VMMYHHas cucTeMbl opraHmama. Mosbl-
LIEeHME UX aKTUBHOCTU YBENMYMBAET YyC-
TOM4YNBOCTb OpraHn3ma K BO34EeNCTBUIO
a4a: ero KOMMOHEHTbI MHAKTUBUPYIOTCY,
CBS3bIBAsACb C 3/IEMEHTaMM KPOBU U CO-
€OVHUTENbHOM TKaHW, N BbIBOAATCS U3
KPOBOTOKa 4epesd Mo4yku, UX paspylua-
10T GEPMEHTLI, KOTOPbIE HAYMHAIOT YCU-
JNIEHHO BblipabaTbiBaTbCH, OHOBPEMEH-
HO CTUMYNMPYIOTCS 0OMEHHbIE npoLec-
Cbl, HaNpaBfeHHbIe HA BOCCTaHOBIEHNE
HapPYLIEHHbIX CTPYKTYP U OYHKUMA MO-
pPaXeHHbIX OpraHoB, TKaHEN U T. A.

Yauie Bcero opraHm3m crnpasfseTcs
C NYEeMHbLIMU YKycamMn — aganTupyer-
ca K HUM. lpoun3BegeHHas B opraHma-
Me nepecTpoiika He npoxoauT 6eccnen-
HO, 3aLUUTHbIE CUMbI OpraHm3aMa Mobu-
nmaytotcea ¢ n3bbitkom. dakTop, Aen-
CTBYSl B MUWHMUMabHbIX KOJMYECTBAX,
poxaaeT B OpraHuM3me MoLHylo 6ypto
peakuun, pesynbTaTtbl KOTOPbIX NMPOSB-
NA0TCSA elLe AO0Nro Nocrne Toro, Kak oH
ncyes nnu nepecrtan gencrteosatb. Mo-
OnNM30BaHHbIE PECYPCHI MCMOJb3YIOTCS
ONS 3alWNUTbl HE TOJIbKO OT MYEIMHOrO
a0a, HO M OT Opyrux noBpexaatLwmx
daKkTopoB, TO €CTb MOryT AElCTBOBATb
HecneundunyHo. Mpu 3aboneBaHNAX OHN
NpoAoJIXaT CBOK paboTy No 3awmTe
opraHmamMa, HO yXe OT BHYTPEHHUX MO-
Bpexgaruwmx GakTopos.

Taknm oOpasom, NYenuHbI a9, 3anyc-
KaeT CUCTEMY Hecneundunieckom 3aLum-
Tbl OpraHnama, Kkotopas MoxeTt addek-
TUBHO NPOTUBOCTOATL NATONOrMYECKUM
npoueccam.

B apceHane Bpaua

JNleyebHOe pencTBme sna 4acTto OblBaeT
MPOTUBOMONOXHO €ro TOKCUYHbIM 3d-
dekTam. An nyen npuynHaeT 6onb — n
MCMNONb3yeTCs Kak aHanbretuk, To ecTb
cnocobeH ymeHbllaTb ee. Bbi3biBaeT
BOCMNasieHNe — U CNYyXUT NMPOTUBOBOC-
nanuTesnbHbIM cpeacTBoM. MNpu 3ToOM OH
nencTByeT MeasieHHee, YHeM ropMoHalsb-
Hble 1 acnupuHonoaoOHbIe npenaparbl,
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HO Oonee ycToinumMBo BO BpemeHu. Oba
adpdekTa BnosiHe 0O6bACHAIT Hanbonee
M3BECTHOE NPUMEHEHME NYENNHOIO 942
05 NeYeHns PEBMATOMOHbIX MPOLLECCOB.

OTMeTUM, 4TO NMpu anuTepanum peBs-
MaTmnyeckmx 3aboneBaHnii CycTaBOB He
TONIbKO mMcyesarT 605b U BOCNaneHue,
HO 1 HabnopatTea apyrue, 6onee Bax-
Hble neyebHble adpdekThl. Tak, y 60nb-
HbIX HaJONro BOCCTAHaBNIMBAETCS MOA-
BUXHOCTb CYCTaBOB, UX CTPyKTypa. Cne-
noBaTtesibHO, TaM MAyT BOCCTAaHOBUTESb-
Hble npouecchl. [MoSICHMM, Kak 3TO MO-
XeT npoucxoamtb. Hanbonee pacnpoc-
TpaHeHHoe 3abofieBaHne CyCTaBOB — OC-
TEoapTpo3 — XapakTepu3yeTcs nopaxe-
HMEM CyCcTaBHOro xpswa. MNpu aTOM rum-
anypoHoBas KMcnota B CyMKe cycTaBa
nenonMMepusyeTcs 1 yxe He crnocobHa
CBSI3bIBaTb XMAKOCTb. 13-3a 3TOro Kon-
nlareHoBble BOJIOKHA Xpslia HabyxaloT.
XpSiL, CTAHOBUTCS MYTHbIM, CyXUM, Lle-
poxoBaTblM, TEPSIET YMNPYrocTb M 3nac-
TUYHOCTb. B panbHenwem npoucxogut
ero pasBoOJIOKHEHNE N U3bA3BEHUE,
KOCTb OOHaxaeTtcs, oTaoenstoTca dpar-
MEHTbI, ONpeaensemMble kak MHOPOAHbIE
Tena B cycTaBHOM nonoctu. MNMpu cambix
COBPEMEHHbIX METOAAX JIeYEHNS OCTEO-
apTpo3a BHYTPb MblLLULbI UKW JaXe Cyc-
TaBa BBOAAT XOHAPOUTMHCYNbdAT, rto-
KO3aMWH, TNOKYPOHaT, U3 KOTOPbIX 00-
pasyeTcs rvanypoHoBas kucnaota. 9Tu
Xe BellecTBa nosBngTcs BOAM3M MO-
pPaxXeHHOro cycTtaBsa Npu BBEAEHUN NYe-
JINHOTO si4a, NMOCKOJIbKY OHW 0OpasytoT-
ca NMpu pacllensieHMn rmanypoHoOBOMA
KMCNOTbl FrManypoHMaason.

B nocnepHee Bpems CNUCOK Mokasa-
HWUIA K NMPUMMEHEHNIO MYENIMHOro a4a Cy-
LLECTBEHHO pacLumMpuncs. 3Tomy, Mbl Ha-
neemcs, cnocobCcTBOBaNM U TPYAbl HALLEN
kadeapbl GU3MONOrUM 1 BUOXUMUN Ye-
NI0BEKA M XMBOTHBIX HXEropoackoro ro-
CYOapCTBEHHOIO YHUMBEPCUTETA.

C pasBuTrMeM BOCNANUTENbHbIX peak-
unin cega3aHa obwwupHasa rpynna 3abo-
neBaHun. K coxaneHuio, CerogHs Hu

0OHO NIEKApPCTBEHHOE CPEACTBO HE ro-
[ouTCa Ons neyvyeHus BCEX HeayroB Ta-
Koro pona. 3dpdekTMBHbIE NPOTUBOBOC-
nanuTesNbHble CPeacTBa AOMKHbI COCTO-
ATb N3 KOMMOHEHTOB, YrHETAIOWMX pas-
Hble 3BEHbSl CNIOXHOro npouecca. Me-
nmTTud, MCl-nentua, anamMmuH, agona-
NMUH U Opyrne KOMMOHEHTbl 94a BMO-
He noaxonaT ANg COo34aHua Takoro
«KOKTennsa». B kayecTBe npumepa MOXx-
HO NPMBECTM NPOTMBOBOCMANNTENBHOE
1n obesbonueatollee cpeacTso — Masb
«YHranmeBeH», — KOTOPOE Mbl pa3pabo-
Tanu, yCnewHo UCnbiTann B KIMHUKE U
BHEAPUNM B NPaKTUKY.

HasoBeMm v gpyrve TepaneBTuYeckme
apdexTbl nyenmHoro gaa. OH cHUxXaeT
KPOBSIHOE [OaBfieHME, BO3LENCTBYS Ha
peuenTopbl cepaua n cocynos, MNOBbI-
lwasa NpPOHULLAEMOCTb UX CTEHOK W Bbl-
3blBas BbIGPOC rMctaMmmHa. OToMy Crno-
CcoOCTBYET U TO, 4TO MEJIUTTUH aKTUBU-
pyeT aHAaoTenuanbHbii ¢akTop pac-
cnabneHns CTeHoK cocynoB. Ecnn xe
cepheyHo-cocyancTas cmctema ocnab-
JieHa, BBeAEHWe NYennHoro s1aa, Haobo-
pOT, MOXeT CTUMYyNMpoOBaTb ee — Mo-
BbILLATb apTeEpPUanbHOE AaBNEHNE U yBE-
NnymBaTh cepheydHbliii BbliOpoc. An 00-
nagaeT TakxXe aHTUapUTMUYECKUM OEN-
CTBMEM: NPU CUCTEMHOM BBELEHUN XN~
BOTHbIM BbI3bIBAET CTabMNmn3aLmo cep-
[Ee4YHOro puTMa, yBEMYEeHNEe KOpoHap-
HOr0 M MO3roBOro kposoToka. [103To-
My €ero ycnewHoO MpUMEeHSIoT y 00ib-
HbIX CTEHOKapAnen n ANCUUPKYNATOP-
HOI aHuedanonaTuen».

Ynydlwaa cocTaB naasmbl KPOBU U xa-
PaKTEPUCTUKN IPUTPOLIUTOB, S NPEenaT-
CTBYET UX arperauuu, noBbILLIAET TeKy-
yecTb kpoBu. OH Takxe yBenuymBaeT
BPEMS ee CBEPTbIBaHUS, aKTUBMPYS aH-
TUTPOMOBMHOBYIO CUCTEMY KPOBU, B TOM
yucne renapuH. MosToMy ero MOXHO
MCNONb30BaTb NPU Pa3HbIX NATONOrUNX,
COMPOBOXAAOUWNXCA MOBbILLEHNEM
CBEpPTbIBAEMOCTU, Hanpumep Tpombo-
3ax n Tpombodpnedburtax.

KonnareHosbl, Npu KOTOPbIX HEYNpaB-
N9emM0o paspacTtaeTcs coeanHuTenbHas
TKaHb, MOXHO JIe4UTb, AECTBYS rmany-
poHnaasor. OHa e NOMOXeT CnpaBUTb-

Ccs C NocTTpaBMaTU4yeckon pybLoBOW
TKaHbIO.

Manble 003bl 902 B ONbiTax C Kpbica-
MW CTUMYNNPYIOT 06pazoBaHne MUenu-
HOBbIX 000/104eK HEPBHbIX BOJIOKOH. OTO
06bsACHAET 3PPEKTUBHOCTb NMPUMEHE-
HUS a0a ONa NevyeHus pacCessHHOro
ckneposa.

OueHb BaXHO, Y4TO NYENMHbI 94 B3aun-
MoAelcTByeT ¢ GU3NONOrNYECKN aKTUB-
HbIMW BELWEeCTBaMM CamMOro opraHmama,
perynmpyrowmmm ero GyHKUMN Ha pas-
HbIX YPOBHSAX, — MeamatopamMu, ropmo-
HamMmu, npoaykTramu metabonmama. B ya-
CTHOCTW, CTPECC-peakumns HaunHaeTcs C
obuiero 60neBoro cuHApomMa npu nona-
naHun apa. bonb BbI3bIBAKOT, OENCTBYA
BMECTEe, KOMMOHEHTLI 94a (dpochonuna-
3a, MENUTTVH U APYrne) n COOCTBEHHbIE
BELLLECTBA OpraHmMama: rmctamMuH, apa-
XWOOHOBAs KMCNoTa, NpocTarnaHavHbl.

Bunanmo, ¢ nSMeHeHMeM Helrporymo-
panbHOM Perynsaunm MOXHO CBA3biBaTb
MHTEpPECHbIN 3P deKT 3aWmTbl OPraHmn3-
Ma XMBOTHbIX OT OCTPOro Meperpesa-
HVS NpeABapuUTENbHBIM BBEAEHMEM NYe-
JINHOrO Aaa.

Ceityac dpusunonoru, 6MoXuMmnkm, Bpa-
4y GoNblUOE BHUMaHWE yOenswT pery-
NATOpHbIM NenTugam. Mel nonaraem, 4to
NYenunHbIA 94, nonagas B OpraHuam,
MOXET HE TOJIbKO aKTMBMPOBATb Ero HeEl-
ponenTuabl, HO N CTAHOBUTLCA WX He-
NnocpencTBeHHbIM UCTOYHUKOM. B nonm-
nentTMaax N4enMHOro saa BCTpedvarTces
y4acTku, coBnagawLime no nocnenosa-
TENBLHOCTU aMWHOKMUCNOT C Hambonee
BaXXHbIMU 3—4-3BEHHbLIMU PETYNATOPHbI-
MU nentupamm opraHmama. MoxXHO
NpPennonoXnTb Takke, YTO B opraHname
OT NONUMNENTUAOB NYENMHOrO a4a oTLen-
NAI0TCA aKTUBHbIE ONMronenTuabl. Tor-
[a CTaHOBUTCS MOHATHLIM, NMOYEMY CeK-
PET A40BUTHIX XeNe3 BAMSET Ha MHOXE-
CTBO dYHKUWIA OpraHM3amMa 4yesioBeka U
OPYrMX MNEKONUTaLWmMX U novYyemy
CMEeKTp ero TepaneBTUYECKON aKTUBHO-
CTM HaCTONbKO LUMPOK.
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Kanoupoat dapmaueBTUyeckmx Hayk

B.M.Cano

3 neyenn I

4 MOpKOBI/I*“”«-‘; «'"’-fM.t' Joi

Jloka3atb none3HoCcTb OBUOXUMUN MPOCTO — AOCTATOYHO
HarmoOMHUTb O BUTAMUHAX. OTU BELLECTBA OTKPbLIIV U HA4aamn
n3y4atb B KoHUEe XIX Beka, a B cepeanHe XX ctonetns obpa3oBaHHbIe
XUTEIN MPOMbILLIEHHO Pa3BUTbIX CTPAH YXe 3Haiu, AJ1s1 Hero OHu
HYXHbI. VlccnenoBaHus BUTAMUHOB fajiv YHeHbIM K/lo4 K paboTte ¢pep-
MEHTOB, MOMOIJ/IN YKPENUTb 340P0BbE HACEJIEHNS] U YBEINHYNTL MPOAO0I-

H,

Takum 06pasom, Hayka, Kasanochb,
3alwuna B TYRUK: HA OAMH U TOT Xe BOr-
poc GbINO MOMYHEHO ABa B3aMMOUCKIIO-

XKXUTEJIbHOCTb XN3HU.
KapotuH — BuTtamunH?

Havanom ncrtopuu ButammHa A NpuHa-
To cumtaTtb 1909 ron, korga pesynbra-
Thl CBOMX 3KCNEPMMEHTOB onybankosan
HemMeukui ydyeHbii LLtenn. CHavyana oH
BblKapMMBan Mbllleli xnebomM ¢ Mono-
KOM — C TEOpeTU4eckom 1 npakTu4ec-
KOW TOYKW 3PEHNS BMOJSIHE MOJSIHOLEH-
HbIM KOPMOM, MO3TOMY FpbI3yHbl OCTa-
Banncb 300poBbIMM. OgHako CTOWNIO
NpPoOaKCTparMpoBaThb Takyo NMuLLy cnup-
TOM U 3GUPOM, KaKk OHa CTaHOBUNACb
HErogHOM — >XWBOTHbIE HA Hel J0nro
He Xunu. Ecnn xe Kk aKkcnepuvMeHTanb-
HOMY pauynoHy A06aBASIN SKCTPAKT, BCE
00NEe3HEHHbIE CUMMTOMbI Y XMBOTHbIX
ObICTPO ncyesanu.

CnepoBaTenbHO, pacTBOPUTENN yaa-
NEnM N3 NUWM Kakme-To Heobxoanmble
0N Xn3Hn Belectsa. MNMockonbky 6en-
KW, YrNeBOAbl U MUHEPasbHbIE CONN HU-
KyOa He Jennck, To Mornm 6biTb N3BNeE-
YeHbl TONIbKO XWUpPbl U NUNONAbl — HEO-
OHOPOAHAsA B XMMMYECKOM OTHOLLEHUN
rpynna coeguHeHun, Nerko pacTtBopu-
MbIX B cnupTe n apupe. eno 6bi1o He
B OTCYTCTBUM XMpa Kak TakoBOro, BeAb
6enkn n yrnesogbl MOryT MOJIHOCTbIO
BO3MECTUTb BCE 3HepreTnyeckme 3art-
paTbl opraHuama. Yuntbias a7o, Ltenn
06bACHMN rnbenb NOAOMNbITHLIX XMBOT-
HbIX OTCYTCTBMEM B MULLE KAKMUX-TO He-
3aMEHMMBbIX, eLe He 0OHAPYXEHHbIX N-
nounpaoB.

Lpyrve nccnenoBatenn ycTaHOBUNN,
4TO B ONbITax, NoA0OHbLIX onbiTam LLTen-
na, MonoAble MbllM AN KPbIChl Nepe-
ctaBanu pactu. OgHako ctouno goba-
BUTb K HEMOJIHOLEHHOMY pauMOHy Cu-
BOYHOE Macsio UAn Aunouapl SNUYHOro
XEenTka, U POCT XUBOTHbIX TYyT Xe& BO-
300HOBNSNCSA. IMEHHO NO3TOMY coaep-
Xauieecs B 9TMX NPOAyKTax HEM3BECT-
HO€E BeLeCTBO BHa4Yane Haspanm «dak-
TOp pOCTa», WA «XMPOPaACTBOPUMbIA
dakTop A», a 3atem, B 1916 roay, ne-
penMeHoOBaNM B BUTaMUH A.
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Jonroe Bpems 0 NpucyTCTBUM B NuLLLE
BUTaMMHa A cyamnmn TONbKO Mo ero crno-
COBHOCTM BOCCTaAHABAMBATbL POCT NOAO-
MbITHBIX XXMBOTHbIX. TakuM 06pa3om y4ye-
Hbl€ BbISCHWUN, YTO 3TOT BUTAMMH BEChH-
Ma HEPABHOMEPHO pacnpepeneH B Xu-
BOTHbIX N PACTUTENbHbIX NPOAYKTaX: ero
MHOro — B 3€fleHbIX 4acTaX pacTeHui,
B pPbIObEM XWPE, CIMBOYHOM Macrne u
XNPE M3 MEYEHU XNBOTHbIX.

AmMepukaHckuin 6noxmmuk CTUHOOK
0BHapyXun, 4To NPEepPBaHHbIN POCT MNO-
[OMNbITHLIX MbILLIEX OTNNYHO BOCCTaHaB-
NINBAIOT 3KCTPaKThl U3 pacTeHuit, bora-
TbIX XENTbIM MUITMEHTOM KapOTUHOM.
9710 BelecTBO [.BakeHpoaep Bblaenun
13 KOPHEMAOA0B MOPKOBU, MO-NATbIHU
nMmeHyemoln Daucus carota, ewe B
1831 roagy, korga o ButamMuHe A n ero
bU3NOSTOTUYECKOW POAU HUKTO N MOHSA-
TUS HE UMEN.

CTuHrooK B351 Xentble U 6enble 3ep-
Ha KyKypy3bl 1 ybeausies, 4to boratbie
KapoOTUHOM XenTble 3epHa obnaganu
A-BUTaMWHHOW aKTUBHOCTbIO, a 6esble —
HeT. Takme Xe pe3ysbTaTbl Aanun OnbiThl
C FOPOXOM. Y4eHbIl TakXe YCTaHOBWUJI,
4YTO KPUCTaIMYECKUNI ‘apOTVIH Croco-
6eH BO30OHOBNATL POC
XUWBOTHbIX, U BMNOJIHE PE3OHHO MPEANo-
JIOXWJ1, 4TO 3TO U €CTb BUTaMUH A.

OpHako B 1910 roay B neyaTtn nosiBu-
10Cb COOBLEHME OBYX aHIINACKUX yye-
HbiX Manbmepa n Kemncrepa, KoTopble
oTpULLaNnK Kakylo-n1mbo CBA3b MeXay Ka-
POTUHOM 1 A-BUTAMUHHON aKTUBHOC-
Tblo. NccnepoBatenu yenewHo Bblkap-
MAMBaNN Kyp NuTaTesbHOW CMEChIQ, CO-
BEPLUEHHO NINLWIEHHOWN KapoTuHa, OaHAa-
KO B HEE Hapsay C paCTMT_ehbengmanpo-
OyKTaMun BXOAM0 HEMHOFO CBUHOWN ne-
yeHu. Ubinngra, nMTaBEeCQHaKMM
KOPMOM, BblpacTasnu B HOPMaJbHbIX KYp,
TONbKO 3TU Kypbl HECNU FIVIH,gQ
LEeHHO 6enbiM XeNnTKkoM. U3 aun,
NAANCh UpINAaTa, KOTOPbIE XOPOLU
M N pasBuBannCbHa Tc3r|'7| xe gu
NINLWEHON KapoTuHa.

=

Yy NOAOMbLITHBIX

yatoLlux oTeeta 1 06a Oblnv NOATBEPXK-
OeHbl 3KCrnepuMeHTanbHO. Yalla Becos
3amMepsia B HEPeLWunTeNnbHOCTU, a 3aTeMm
Me[JIEHHO cTana CKJIOHATbLCS B MOJb3Yy
npoTneHMkoB CTMHOOKA, Korga nay4yeHue
24 BMOOB XUPOB U XUPHbIX Maces rnoka-
3a0, 4TO UX OKpacka HuKak He cBa3aHa
CO CTeneHbio A-BUTAMUHHON aKTUBHOC-
TK. Hanbonee akTMBHbIM Obln 6ecLBeT-
Hbli PbIOUI XMP, MOYTU COBEPLUEHHO
JNIVLLEHHBIN KapOTuHa.

Mounckamn 3arago4yHOro BUTaMUHA U
YCTaHOBNIEHMEM €ro NMpUPObl 3aHAN0CH
HEMano yyeHbiXx. OgHN NoaTBeEpPXAann
BbIBOAbI CTuHOOKa, Apyrue onposepra-
nn. Cnop 3aTaHysIca Ha Lenoe aecatu-
netue, u Tonbko B.1929 roay oH Obin
OKOHYaTeNbHO pelleH bnecTawmmm pa-
6oTamu aHrnMnckoro Guoxmmmka Mypa.
Okasanocb, 4TO MNpaBbl 06€ CTOPOHHI.
LencTBuTeNbHO, KapoTUH, KaK yTBEepX-
pan CtnHbok, obnapgan A-BUTAMUHHOM
aKTUBHOCTbIO, U B TO Xe Bpems He rpe-
WM NPOTUB NMpaBabl Te nccneposaTe-
1, KOTOPbIE BbIPALLMBAIN KMBOTHbIX oe3
KapoTnHa, HO C Ao00aBkaMu XUBOTHbIX
XXUPOB. McTnHa okazanacb OBYINKON.
Obl BbISCHUTb 3aragky BUTammHa A,
APULLINOCL npoaenatb OONbLUYIO
oTy. Ycnexy noMorio To, 4To 3ara-
bIA BATAMUH MOXHO ObINI0O NAEHTU-
BaTb TPEMS MeTogamMn: Buosno-
CKUM, XUMMWYECKUM N CMEKTPOCKO-
NYEeCKUM. YueHblii CMOT YyCTAHOBUTb, BO-
nepBbIX, YTO KApOTUH obnagaet A-Buta-
MUWHHOI aKTUBHOCTbIO, U BO-BTOPbIX, 4YTO
KapOTUH U BUTaMUH A He OOHO N TO Xe,
NOCKONbKY pasnmyatTcs no.cBouMm ¢u-
3UKO-XUMUHECKMM _CBOICTBAM.

My, ,ws'ﬁn OBe rpynnbl MOAOAbIX KPbIC
" c:fapn X BblKapMnBaTb NULLEN, Nn-
LWEHHOM 1 KapoTuHa, U BUTamMmHa A.
Yepes HeEKQTOpPOe BPEMS XMBOTHbIE Ne-
pectanu pglcm, 4YTO yKasblBaso Ha UC-
TOLWeHMe 3anacoB BUTAMUHA U HACTyM-
neHne asutamuHosa. Torga yuyeHbiin
0aBnaTb B NULLY OOHOM M3 MO-
HbIX FPynn KapoTUH A0 Tex nop,
NpU3HaKn aBUTaMMHO3a HE NCYHe3-




nu. WccnenoBaHna meyYeHn rpbi3yHOB
nokasaso, 4To BUTaMUH A COBEpLLIEHHO
OTCYTCTBYET Y XMBOTHbIX C aBUTAMUHO-
30M, HO COZEPXUTCS B HOPMaibHOM
KONMYecTBe y TeX, YTO MoJly4anu Kapo-
TWH. Ha OCHOBaHUW 3TUX U OPYTUX BKC-
nepuMeHToB Myp npuiLien K BbIBOay, YTO
KapoTWH B OpPraHn3Me XMBOTHbIX Mpe-
BpaLlaeTcs B BUTaMUH A, KOTOpbIA Ha-
KannMBaeTcs B nevyeHu. Bnocnencteum
9T BbIBOAbBI MOATBEPAVIN U APYTrUE UC-
cnenoBaTenu, KOTOPbIM Yaanoch BbISC-
HUTb, YTO MPEeBpPaLleHNe XenToro nur-
MeHTa B BUTAMWUH MPOUCXOAUT B rNeye-
HN N B CTEHKax KULIOK XUBOTHbIX.

or CTpoeriuﬂ K aKTUBHOCTHU

YyunTbiBas TECHYIO reHeTme(‘,"yro CB$S3b
Mexay BUTaMUHOM A 1 KAPOTUHOM, MOC-
NeAHNn Ha3Baiv NPoBUTaMUHOM A. STO
OTKPbITME MOMOFJIO NOHATHL UX MPUPOLY
N YCTAaHOBUTb XUMUYECKYK CTPYKTYpPY.
MonbITkM BbIAENUTE BUTAMUH A B YUC-
TOM BMAE BHa4yane OKaH4YMBanUCb He-
yhoadyaMn, OAHaKo BblAENEHNEe U OYUCT-
Ka KapoTMHa He NPEeACTaBSIMN BONbLLMX
3aTpyaHeHuin ong cneumanuctoB. C
1928 no 1933 ron BLISCHEHMEM XUMU-
4eckoro CTpoeHuss obeux mMonekyn 3a-
HUManuCh TPU BUAHbBIX XuMuka: Kappep,
Liexmerictep n KyH.

Yxe B 1930 rogy Kappep, pabotas-
wunn B LLBenuapun, npeanoxun CTpyk-
TYpHYI0 GOPMYSly KapoTuMHa U YCTaHO-
BWM, 4TO 3TO BELLECTBO MPEeAcTaB/ieHO
o, B v y-nzomepamu. YHeHbIli npuLlen K
BbIBOAY, YTO KAPOTUH — 3TO HENMpPEOEb-
HbI YrNeBOO0POL, COCTOALLNA U3 ASINH-
HOI yrnepoAHOon Lenu, Ha 000mUX KOH-
LLax KOTOPOW PacrofioXeHbl ABa COBEP-
LWEHHO OANHAKOBbLIX 3-MOHOHOBBIX LIVK-
na. CnpaBeANMBOCTb 3TOr0 MHEHUS
Kappep BnocnencTeBumn gokasan CUHTE-
30M kapoTuHa. Takas dopmyia COOoT-
BETCTBYyeT Hanbonee pacrnpocT TpaH
My B pPacTUTENbLHOM Mm.pe,.-ﬁ

TOJIbKO HA OOHOM KOHLE MONEKYbI, HO
cama yrnepogHas uenb 3a CHeT BTOPO-
ro Pa3oOMKHYTOro LuuKkna HEeCKOJIbKO
ONVHHee, YeM Yy B- U o-KapOTUHOB.
Bbunonornyeckas akTUBHOCTb O- W
Y-KapOTUHOB B ABa pa3a MEHbLUE, YeMm
y B-kapoTuHa, 1 3T0, 0O4EBUAHO, CBS3a-
HO C OCOGEHHOCTAMU UX XUMUYECKOTO
CTpoeHuna. Kappep npuwen K BbIBOAY,
4TO NPV FrMAPOINTUYECKOM pacLienne-
HUU B-KapOTUHA HA ABE CUMMETPUYHbIE
yacTn 06pasylTcsa OBE MONEKY/bl BU-
TammnHa A. Takaa cxema oObAcCHANA,
noyemy B-kapoTWH BOBOE aKTUBHEE OpY-
rmx GopM, rmapoama KoTopblx, Kak
npepnonaran Kappep, AaeTt ToNbKO OOHY
MOJiekyny BuTammHa A.
dopmyna ButamuHa A (puc.1) 6bina
NpPOBEpPEHA M MOATBEPXAEHA HECKOb-
KMMn nccneposatenamu. Utak, Belie-
CTBO, BO3rJlaBMBLUEE CMUCOK «KWU3HEH-
HbIX @MWHOB», OKa3aloCb CNMPTOM, TO
€CTb BELLECTBOM, B XMMMUYECKOM OTHO-
LeHnn BecbMa ganekmm oT aMUHOB.
Becbma npuenekaTenbHasa CBOEN NMpo-
CTOTON N M3KaWECcTBOM runortesda Kap-
pepa TeM He MeHee He Morna obbsc-
HUTb CTpaHHOe 006cToATEeNbCTBO. [pwn
CUMMETPUYECKOM TMaponn3e OL4HOWN
MOJIEKYIbI B-KapOTMHa AOMKHO 06pa3o-
BbIBATbCA OBE MOJIEKYSIbI BUTAMUHA A,
1 cnepoBano oXxuaaTb, 4TO OAUH MOJb
B-kapoTuHa posixeH obnapatb BABOE
6onblueit GUONOrMYeckor akTMBHOCTbIO,
yem Mosb BUuTamumHa A. OgHako akcne-
PUMEHTbI NOKa3blBann, 4TO 3TU BenIn-
YNHbI ONS PaBHbIX BECOBbIX KONUYECTB
B-kapoTuHa 1 BUTaMmMHa A OTHOCUIUCH
kak 1:2. CnepoBaTtenbHO, cxema obpa-
30BaHUA BUTamMuHa A n3 B-kapoTuHa
Oblna gpyron, npu KOTOPOWN U3 OAHOW
MOJEeKynbl nocneaHero obpasyetcs
o,u,HafmoneKyna BUTAMMHA.
HekoTopble CTOPOHHWUKW TUMOTE3bI
Kappepa ctapanucb 00bACHUTL CTONb
HU3KYID OMONOrmyeckytd akTUBHOCTb
3-kapoTuHa Tem, YTO OH MJIOXO BCaChl-
BAeTCH B XXeNyake, a 4aCcTb €ro OKncns-
€TCS B HEAKTMBHbIE NPOAYKTbI. Takum 06-
pPa30oM, MO MHEHMUIO 3TUX YYEHbIX, TOMb-
KO OKOJIO MOJIOBWUHbI MOCTYMaloLWero B
opraHuadm kapoTuHa npeBpawaeTca B

340POBbE

BUTAMUH A, yem 2
n obbsacHaeTcs B-xapomun
HECOOTBETCTBME CH
Mexay TeopeTu- /N
4eckovt v pakTu- CH, CH,
4ECKOM aKTMBHO- 8 | |
CTbio B-kapoTu- \C C—CH,
LY 7N Lp
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CH,
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B 1948 roay ynanocb C—
06HaPYXUTb, YTO PB-Ka- CH,
POTUH B OpraHusme ”
CHayana npeBspaLlaeT- HC
ca B anbAerngHyto |
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MIOHOHOBbIE KOMbLA, ¢ 06pa3oBaHUEM
anbgervga. 3aTeM B CEPUN XUMUYECKUNX
npeBpaLleHnii AMHHANA Lenoyka ykopa-
YMBAETCS, KaXAbl/i pa3 Ha OfVH Yrnepos-
Hbli aTtoM. KoHueBas anbaernagHas rpyn-
na Bce 6nuxe n 6nMxe nepemeLiaeTcs
K B-MOHOHOBOMY KOJIbLLy, MOKa He AOCTU-
raet OeBsiTOro yrnepogHoro atoma 06o-
KOBOW Lenn. 30ecb OHa BOCCTaHaBMBa-
€eTCca B CNMPTOBYIO rpynny, o6pasys Bu-
TamuH A. U3 B-kapoTrHa npu ontumManb-
HOM pacLlenyieHnn MOJIEKYbl B Nt0O0OM
cnyyae obpasdyeTcsd ofHa Monekyna Bu-
TamuHa A. Y o- 1 y-KapOoTMHOB Mpespa-
LleHVe B BUTaMWH BO3MOXHO NWLLUb TOr-
Ja, Korga nepBoHavyanbHOMY OKUCEHUIO
noagsepraeTcs ABOWHasA CBA3b, Hanbonee
yoaneHHas oT egUHCTBEHHOIO B MOJIEKY-
Jle 9TUX BELLECTB B-MOHOHOBOIO KOMbLA.
B npoTtuBHOM cnyyae obpasyloTcs Heak-
TVBHble NpoaykTbl. B opraHname, Bepo-
ATHO, OKUCNEHNE O- N Y-KapPOTUHOB MpPo-
MCXOOMUT Kak Mo MepBON, Tak U Mo BTO-
poi cxeme, NO3TOMY KX BGuonornyeckas
aKTVMBHOCTb BOBOE MEHbLUE aKTUBHOCTU
B-kapoTuHa.

B 1931 roay Kappep ¢ coTpyaHuka-
MW MOJYYUN U3 MEeYEHU PbIb OYULLEH-
HbIA KOHLEHTpPAT BUTaMuHa A B BuUae
CBETJI0-XEeNToro ryctoro macna. B 1933
rony Kappep n Mopd cuHTE3mpoBanm
BUTAMWUH A, elle 4epe3 4yeTbipe roga
OcbopH 1 MeHaenb nony4nnu Kpuctan-
nnyecknin ButammH A. A B 1950 roay
Kappep ¢ coTpyaHMKamu CUHTe3MpoBan
M KapoTUHOMAbI.

Pactu n BupeTb mup

Kakyto e ponb BUTaMUH A BbINOJSIHAET B
XXMBOTHOM OpPraHM3Me U K Kakum Hapy-
LEeHNSM NPUBOANT €ro HegocTaTok? Mol
yXe 3Haem, 4To npu A-aBuTamMmHO3E
npuocTaHaBNIMBAETCA POCT MOJOAbIX
MbILWEN U KpbIC. [anbHenwne nccnepo-
BaHMA nokasanu, 4To 3TOT BUTAMUH B
OpraHn3Me XWBOTHOIFO HeobXoAuM He
TONbKO A1 HOPMaJIbHOro POCTa, OH Bbl-
NOJIHAET elle U Apyrve BaxHble (YHK-
unm. Y XXMBOTHbIX, JIMLIEHHbBIX BUTAMUHA
A n KapoTuHa, 4acTo Habnganock Ta-
xenoe 3abonieBaHne rna3 — kKcepod-
TanbMug, a Takke MHOEKUMOHHOE nopa-
XXEHWEe MuLLLEeBapUTENbHOro TpakTa, no-
4yek, CpefHero yxa v apyrux opraHos. Y
KOHTPOJIbHbIX XWBOTHbIX, MOJy4aBLUNX
[OCTaTO4YHOE KONMYECTBO BUTaMMHa A,
©0/1€3HEHHbIX ABNEHWNI He HabNo4aNoCh.
970 06CTOATENLCTBO OTPAXEHO B Ha3Ba-
HUGX BUTaMunHa A: «aHTukcepodTanbMm-
YECKU BUTAMUH», NN «aKcepodToN», n
«@HTUNHDEKLMOHHbBIN BUTAMUH».
KcepodTanbMusa HadymHaeTcsa npu
CUNbHOM HepocTaTke BUTamuHa A.
Y 60NbHbIX 3NUTENUIA rnasa CTaHOBUT-
Csl CyXMM, poroBuLLa MyTHEET 1 TepseT
YYBCTBUTENILHOCTb, @ 3aTEM pasmsrya-
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eTCcs, N3bA3BNSETCH U NPEeBpaLLAETCs B
6enbmo. Mpu kcepodpTanbMuUm yMeHb-
LaeTcs KONMYeCcTBO CNE3HON XNOKOCTH
N cofepxaHue B Hell 6akTepuuuaHOro
BelwecTBa nM3oumma. 3TO OTKpbIBaeT
[OCTyN K TKaHaM rnasa gns 6onesHeT-
BOPHbIX MUKPOOPraHn3mMoB, N Ha GoHe
KcepodTanbMum pa3BmMBalOTCS BTOPUY-
Hble rnasHble 3abonesaHus. Cnyyau
KcepodTanbMmMn cenyac BCTpedvaloTca
OYeHb pPenKko, rnaBHbIM 06pa3oM y Ma-
NEeHbKNX OeTen.

ButamnH A urpaeT BaxHyl0 pojib B
npucnocobieHnn rnas K pasanyHom 0c-
BELLEHHOCTM, 0COOEHHO NpU HACTyMnae=
HUK cymepek. Kak n3BECTHO, y4un CBE-
Ta, OTPaXeHHble OKPYXAKLIMMU ‘HAC
npeameTamu, NpoHuKas B'rnas, Goky- .
CUPYIOTCS XPYyCTanuMKoM W nagaioT Ha.
ceTyaTKy, BbICTUNAKLLYO AHO rnasa.
Jlyun cBeTa pa3HOVW WUHTEHCUBHOCTU U
OKpacku BbI3bIBAOT GOTOXMMUYECKNE
npeBpaLleHns B KeTkax ceryaTkum, Ko-
TOPbIE Yepes3 HEPBHbLIE KETKN NOChIIa-
IOT UMMNYJTbCbl:B MO3T . =

OOHO 13 BELLECTB KIETOK CeTYaTKu
PEFYANPYET NUHTEHCUBHOCTb POTOXUMMU-
yeckmx peakuunii. OHO ycunmeaeT BO3-
neictBue cnabblX CBETOBbIX CUFHANOB
Ha CBETOYYBCTBUTENbHbIE BeLleCTBa
ceTyaTku u, ecnu TpebyeTtcs, ocnabns-
eT OencTBMeE ApKOro ceeta. dTo Yydec-
HO€ BeLLECTBO MOSy4MIO Ha3BaHue 3pu-
TeNbHbIA Nypnyp, wan poaoncuH. Mpu
APKOM OCBELLEHMNN 3PUTENBHbLIN Nypnyp
pasnaraeTcsd Ha COCTaBAsloLWME, KOTO-
pble yXxe He ob6nagaldT cnoCoOHOCTHIO
ycunueatb GOTOXMMUYECKME MPOLECCHI.
YeM MeHbLUe OCcTaeTCcd B ceTyaTke 3pu-
TeNbHOro Nypnypa, TEM MEHEE YyBCTBU-
TeflbHa OHAa K BO3AEWNCTBUIO CBETa, U
Hao6opoT. Mpu HaCTyNNEHUN CyMepek
WM Npu Nepexone u3 apkKo OCBELLEH-
HOM KOMHaTbl B 60nee TEMHOE Mnome-
LWEHNE HYXHO MOBbLICUTb MYBCTBUTENb-
HOCTb CETYaTKW, cAenaTs ee CNoCOOHOM
BOCMPUHMMATb BecbMa cnabble CBETO-
Bbl€ CUrHanbl. Ml 34ecb Ha NOMOLLb Npu-
XOLAWUT BCE TOT XE 3pUTESIbHbIA Iypnyp.
OH, kak nTnya @eHnke 13 nemna, Haun-
HaeT BO3POXAaTbCa U3 TEX /IEMEHTOB,
Ha KOTOpble ero pPasnoXunm gpkue cee-
TOBble Ny4yn. ITN NpPeBpaLLeHns 3pu-
TENbHOroO nypnypa, NPUBOAALLME K U3-
MEHEHWIO ero KOHLLeHTpaLm B-KIIeTKax
ceTyaTku, 1 fiexaT B OCHOBE MEXaHU3-
Ma npucrnocobneHus rnasa K M3M€H(§k
HUIO NHTEHCUBHOCTU OCBELLEHUS.

CocTaB 3puTenbHOro nypnypa He 6bin
M3BECTEH [0 Tex Mnop, noka aHrnunic-
K ydyenbih Yong B 1933 rogy He oT-

Kpbl1 TalHy ero npespalieHnii B Cems ’-
P

|

yaTke rnasa: OH ycTaHoBWn, 41O BCO-
CTaB 3pUTENIbLHOrO Nypnypa BXoauUT BU-*
TamuH A. loa pencTBMemM cBeTta nyp-
nyp npeBpalLaeTcs B OpPaHXeBbIA Nur-
MEHT, Ha3BaHHbIN 3PUTESIbHLIM XENTbIM,

Tabnuuya 1
MoTpe6GHoOCTb Nopein
pas3Horo Bo3pacTta B BUTaMuHe A

MoTpebGHOCTL
Bo3apacTt ME MKF
B3pocnblii 4enoBek 5000 1500
no 1 ropa 1500 450
oT 1 no 3 net 2000 600
oT 4 no 6 nert 2500 750
oT 7 no 9 net 3500 1050
ot 10 gpo 12 net 4500 1350
cTapwe 16 net 6000 1800

1 1pn8ToM 06pasyeTcst eLle OvH npo-

NYKT — OPaHXEBbI MUIMEHT PEeTUHEH,

KOTOpbLI ApencTaBaseT cobol anbae-
rmag ButamuHa A (petuHans). B cocTtas
poAorncuHa oH BXoAUT B unc-dpopme, a
NPy OCBELUEHMN MEPEXOANT B TPaHC-

" $popMy M oTuiennseTcs OT orncuHa. B

TEMHOTE MPOUCXOAUT 0OpaTHLIN NpPo-
Lecc: BuTaMumH A BCTynaeT B coeguHe-
HMe ¢ Genkom M BHOBb 06pas3yeT 3pu-
TENbHbIN MypPRyp.

KpyroBopoT BuTamumHa A mor Obl Npo-
[OMXKaTbCs OYEHb AOSIFO, HO HacTb BU-
TamuHa TepseTcs, U BOCMOJIHUTL obpa-
3yloWwmnnca 0eduunT A0KHbI HOBbIE €ro
noctynaeHus. CToUT TONbKO perynupy-
IOWMM cucTeMamMm opraHumama ypesaTb
«3asiBKy» €eTyaTtkm Ha BUTaMUH A, Kak
YYBCTBUTENIbHOCTb 1a3a K BOCMPUATUIO
cnabblX CBETOBbLIX CUMIHaNOB pPes3ko na-
naet. Hactynaet 3aboneBaHue, U3BECT-
HOE Mo, Ha3BaHMEM KYPUHOWM CNENOThI,
unu remepanonuu. OHem 6onbHble Mo-

4T HE OWYyLalT HEMPUATHbIX SABNEHUN,

XOTH Y HUX MOXET CyXaTbCs MoJjie 3pe-
HUSI N HapylwaTbCs LBETOBOCNPUATUE.
OpoHako HOYbD MM OPUMXOAMTCA elle
XyXe: CTOUT TOJIbKO COJIHLY CKPbITbCS 3a
FOPU30OHTOM, KaK AJ1Ig HUX cpasy Xe Ha-
CTyNaeT KpoMellHas TbMa, OHU TepsioT
CNOCOOHOCTb HE TOMbKO LUNUTb WU YU-
TaTb, HO [axe nepensuratbcsa 0e3 no-
CTOPOHHEN NOMOLLN.

B nopeBoniounoHHon Poccun kypuHas
crienoTa Hepenko rnopaxana 3ak/to4veH-
HbIX B TlopbMax. Bembiwkn atoro 3a60-
NeBaHUsl HEOHOKPATHO OTMEHaCh Cpe-
An 6eHbIX KPECTLAH U COMAaT BECHON, B
KOHUE Benukoro noc

[Mpu aBUuTaMuHO3e A Takxe Hapylia-

c4q ,u,mqnq)egeﬂumposka KNeTOK anuTe-

. Nins. BeposTHO, 870 CBABEAHO C TeM, 4YTO
B popme peTtunH

ara BUTAMUH
. FIUKONPOTENHOB
eTo4YHbIX MemMOpP epeHocs ocTar-
caxapoB Ha GeJsiki 4 Bes aToro npo-
XOANT OPOrOBEHUE KIETOK B SMUTennm
praHoB [bIXaHud, ! MULLIEBAPUTENIbHOrO
aKTa, noyex. MNoaoGHBIE U3MeHeHus B
NM3UGTBIX 06004YKax OPFaHOB AbIXaHUs

A
ntynndeT HyBCTBO OOOHAHUA U NpPU-

aCTBYEeT B CUHT

|/
*
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Tabnuua 2
CopepXxaHue KapoTuHa
B PacTUTesIbHbIX NMPOAYKTaX
(B mkr Ha 100 r npoaykTa)

Tabnuuya 3

CopnepxaHue BuTamuHa A

B XXMBOTHbIX NpPOAYyKTax

(8 mkr Ha 100 r npoaykra)

UcTouHMK Copepxanue B-kapoTuHa | |Vlc1'ounm( CopepxaHue BUTaMuHa A
LWnuHat 15 000-6250 Kvip ne4eHn mMopckoro
Kpanuea 14 000 OKYHS 16 000 000
KpacHbli1 nepeL, 13 900 Xwup neyeHn nococs 1 787 500-337 500
Jlnctbs 3Bepobos 13 000 XKup neyeHun kuta 9 000 000
JIncTba NouepHbI 12 700 XKup neyeHun Tpecku 37 500-6250
3eneHb NeTpyLKkn 10 000 MeyeHb Tensybs NeTom 25 000
AGpuKoChI 10 000-5000 TeuyeHb Tenayba 3UMOIA 6250
LiBeTkv kaneHaysbi 8500 Macno CnmBo4YHOE neTHee 125 000-8000
Mnoapl o6nenuxu 8000 Macnio CAMBOYHOE 3UMHEee 2000-1000
Mopkosb kpacHas 6250 XKentok KypuHOro aiua 2500-1500
Xsos 6000-5000  kypuubie aiiua LenbHble 6000-1000
Tomar-niope 5000 Cnusku 2500-1670
_I#ﬁ(BBi”b 2888 XKunp rossxuni 1375
Mnoabl WMNoBHMKA 5000-4125 mzzz&bf:peoz(::f;woe 1250
Kpecc-canat 4000-2500 neTHee ’ 450-350
Jlyk 3eneHblin 5 3750-2000 MONOKO KOPOBbE LeNbHOE,
Mepevy, 3eneHbli 2350-1620 aUMHee 180-40
MopkoBb xentas 1550 CouhuHa chipas 50
Kykypysa (xentas) 2000 Cano cBuHoe Cnepnpl
YepHas cmMopoauHa 2000-750
YepHuka 1600-750
CnuBa TeMHOOKp. 2140-625
QZSIZKSOBHVIK 112100010000 I/IMCTBOBaJ'II\//I rpekun, a y HuXx — pmMmna-
Excesuika 800-500 He. EBponeiickue Bpayun vope,u,HeBelfosbﬂ
LieeTHas kanycTa 100 TakKxe ﬂe‘-IVIJ'Il/I roBaAXben N KO3bew ne-
MweHnua (3epHo) 50-75 YEHbIO NI0AEN, TEPABLUNX 3PEHNE C Ha-
BenokoyaHHas kanycra 37 CTynjieHnemM CymMepek.

BOAMT K YNOPHOMY OPOHXUTY. BOnesHeH-
HOE NepepoXAEHMNE ANUTENNANBHON TKa-
HU CHMXaeT ee 3allMTHble CBOWCTBA U
B/ieYEeT 32 COOOM MOHMXEHHYIO COMPO-
TUBNIIEMOCTb OpraHn3ma K pasfinyHoro
poga uHdekuuam. M3-3a oporoBeHus
YCUJIEHHO CNYLUMBAIOTCS ANUTENMANbHbIE
KNEeTKM MOYEYHbIX JTOXaHOK U MOYEBOIro
ny3blps. OHM HEPEeOKO CTAHOBATCH LLEH-
TPOM, BOKPYI KOTOPOro Ha4ymMHaeTcs 06-
pa3oBaHne KaMHeM.

BeeneHne B opraHuam 60nblINX 003
HeJocTalWwero sMraMmHa A nnm ero
npoBuTamMunHa ObICTPO U3NEYMBaAET Ky-
PUHYIO CNENoTy W HavajlbHble CcTagun
kcepodTanbMum. Ona nevYyeHnuss MOXHO
1Ccrnonb30BaTh NpenapaTt peTMHona nn
boratble UM NPOAYKThI: PbIOUA Xup,
rneyeHb pbld 1 T. 4. JleyeOHbIe cBOMCTBA
rneyeHu npu 3aboneBaHUax NogoOHOro
poga OblIN M3BECTHbLI €LE OPEBHUM
ernnTaHam, KOTopble 4acTo cTpajanu
rnasHbiMn 60NE3HAMU, MNOCKOJIbKY Ps-
OOM Haxogmnacb MyCTblHA WU CUJbHblE
BETPbI TO U AENO MNOAHUMANN TY4U MbIIN.
ErnneTtckmne Bpaym JOCTUIMIN BbICOKOTO
MCKYCCTBA B JIEHEHNWN TNa3HbIX HELYIOB.
Hanpumep, oHW ymenun genatb 4pe3Bbl-
YaliHO TOHKYIO OMepauunio No yaaneHuo
OenbMa, a ona nevyeHust KypuHowm cne-
NOTbl MPUMEHSNN CbIPYO NeYvyeHb Obika.
Y OpeBHUX ernnTaH 9ToT cnocob nosa-

Ponb BuTammHa A B opraHnu3me He or-
paHn4yMBaeTCs y4acTMemM B GOTOXUMU-
YeCKMX peakuuax cetyaTkm u obecne-
YeHMEM HOPMAaJIbHOrO COCTOSIHUS 3Mu-
Tenus, poroBuLbl 1 cneaHbix xenes. OH
HYXeH AN HopManbHOro obmeHa 6en-
KOB, y4aCTBYEeT B OKMC/INTENIbHO-BOCCTa-
HOBUTESbHbIX MPOLLECCaxX, OH MOBbILLIA-
€T coAepXaHue rAnKoreHa B MblliLax,
cepaLe 1 nevyeHu, NpMHUMaeT yyactue
B CWMHTE3€ FOPMOHOB KOPblI HaAmnoyeuy-
HMKOB.

B BuTammnHe A HyXaaloTCs BCe XUBOT-
Hble, NMPUYEM YEesNOBEK, TpaBosAHbIE W
BCEAAHbIE XMBOTHBIE MOTYT MOMOJHATb
€ro pecypcbl 3a CYeT MOCTYMJIEHNS Kak
CcamMoro BUTamMuHa, Tak 1 KapoTuHa. XuLy-
Hble 3BEPW U NTULLbI HE CNOCOOHbI K CUH-
Tesy peTuHona 13 KapoTuHa.

MoTpebHOCTbL YenoBeka B BUTamMuHe A
3aBMCUT OT ero Bo3pacta u konebnercsa
B JOBOJIbHO LLUMPOKUX nNpeaenax (tadn. 1).
Y KOpMSALKYX MaTEPEN OHA MOBbILWEHA U
nocturaet 8000 ME B cyTkun. YcuneHHoe
NnocTyrnJjeHne BUTaMUHA TpebyeTcs npwu
NIeYEHUN HEKOTOPbIX NHMEKLMOHHBLIX 60-
nesHen. bonbwe peTnHona HyXHO U fto-
nsm, paboTalowWwyM B TEXENbIX UV Bpea-
HbIX YCJIOBUSIX.

MpoButamMmmH A — KapoTUH — LLUNPOKO
pacnpocTpaHeH B pacTUTENIbHOM MuUpe
(tabn. 2). OH coAepXMUTCS B BbICLUMX W
HU3LWKNX pacTeHUax, obuTalowmnx n B
BOZe, 1 Ha cywe. Hanbonee 6orathbl ka-
POTMHOM 3€/EHbIE NINCTbS, MPUYEM B HUX

340POBbE

COLEPXUTCA MPEUMYLLECTBEHHO camas
LeHHaa dopma — B-KapoTuH, o- U y-Ka-
POTUHbI MPUCYTCTBYIOT B HE3HAYUTENb-
HOM konuyecTtBe. B cpegHem 90% Bce-
ro KapoTMHa PaCTEHUI HaXOAUTCS B NU-
CTbsiX. Ero 6onbLue B IMCTOBOW MNAACTUH-
Ke, a B CPEeAHEN XWJIKE U YepeLuke Co-
BCEM HeMHOoro. OcobeHHO 6oraThl kKapo-
TUHOM NINCTbS KPanuBbl, NIIOLLEPHbI, O4Y-
BaHuYMKa, LINMHaTa, WaBens, ykpona,
NeTpyLIKN N Kpecc-canara.

B nnogax kapoTuHa oObIYHO MEHbLLUE,
YyeM B 3eJIeHbIX JIUCTbSAX, U 34ECb Mpe-
06N1afaloT - U y-KapOTUHbI, aKTUBHOCTb
KOTOPbIX B [1BA pasa Huxe, 4em y B-dop-
Mbl. TONbKO B AblHAX, nnogax Oy3uHbl,
MaHro n duHukax npeobnagaet B-kapo-
TNH. OB OTHOCUTENBHOM pacnpeaeneHnn
npoBuTamMmHa A B HacTSX pacTEHUS MOX-
HO CYAWTb Ha MPUMEpPE LUUMOBHMKA: B
nnonax ero 5 mr%, a B NUCTbAX —
40 Mr%, To eCTb B BOCEMb pa3 HobLUe.
N3 nnopoB Hanbonee LeHHbIE NCTOYHUN-
K1 npoBuTaMmnHa A — 310 abpuKOChI, Aro-
Obl LUNMOBHMKA, TEMHOOKPALUEHHbIE CNK-
Bbl, KpACHble TOMaTbl, ThikBa, apby3.

B aropax kapoTuHa mano. Hanbonee
6oraTbl UM 4epHass CMOPOANHA, YEPHU-
Ka n exesuka. begHbl NUrMeHTOM rpy-
wun, 96n0okn, BUHOrpagd, JIYKOBULbI U
KOpHenaoabl (3a UCKOYEHNEM MOPKO-
BKn). Kaptodenb, ceekna, pena, peapb-
ka, 6enble 3epHa KyKypy3bl KapoTUHa He
comepxaT. OQueHb Mano ero B 3epHax
MWeHnLbl, MOYTN HET B OBCE, SYMEHE U
Lpoxkax, 3aTo A0BOJIbHO MHOIO B XeJ-
ThIX 3epHax KyKypy3bl.

ButamuH A B pacTeHUsX He HaWOeH,
OH COOEPXNUTCS TONBLKO B XMBOTHbIX, OCO-
6eHHO Mopckux (Tabn. 3).

ButamnH A 1 KapOTUH XOPOLLO CO-
XPaHATCS NPU KOHCEPBUPOBAHUN MPO-
OYKTOB M NPUroTOBAEHUM N, MHOro
KapoTMHA TEPSETCS NMPu CYyLLKE TPaBbl HA
CeHo, 0COOEHHO KOoraa cylika 3aTarnsa-
€TCS U CEeHO MOKHEeT Moj, AOXAEM, Mo-
3TOMY NleTHee KopoBbe Mosioko B 2—10
pas3 6oraye BUTAaMUHOM A, YEM 3UMHEE.

Mpupopa xopowo nosaboTunacb O
TOM, 4TOObl CHAb6AUTL HAC BUTAMUHOM
A, 1 ecnu HaMm ero He xBaTaeT, TO BU-
HOBaTbl B 9TOM Mbl CamMu.
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Bbll'lyCK nmoaAroToBUJIN
O.Baknuukas,
M.Eroposa,
E.CyToukas

KYIIYHKTypa — JIpeB-
HUIA KUTAWCKUI cro-
co0 BO3/meiiCTBUS Ha

OpTaHU3M Yepe3 OIlpeneeH-

Hble TOYKM Ha TeJie YeJoBeKa.

C ee TOMOTIBIO JTeUYaT MHOTHE

HeIyT!, CHUMAIOT O0JIb U maxe

MU30aBJISI0T OT HapKO3aBUCH-

MocTu. MexaHu3M nogooHoro

BO3MENCTBUST HA OPTAHU3M IO

CHX IOP U3YYEH MaJio, KITMHU-

YyecKue HaOTIOJeHUs HaioT

BechbMa TIPOTUBOPEUYMBLIE pe-

3yJabTaThl. MHOTHE yYeHBIE

CUYUTAIOT, UTO 3aJI0T ycTexa —

Bepa MalueHTa B MPeIToXKeH-

HBI METO/I.

ITpoBepuTh 3TO peuInIu co-
TpyOIHUKHU yHuUBepcutera Ca-
yTreMnToHa. B skcrepuMeHTe
TIPUHSITN yyacTue 14 manmeH-
ToB. [lTOMUMO HACTOSITITVIX UTJI,
MPUMEHSIEMBIX MPU aKyIMyHK-
Type, OBIIM MCTOJb30BaHBI
«byracdopckue»: y OOJTBHBIX
co3naBajach MIUIIO3UST, YTO
UTJIa IPOHUKIIA B KOXY, a Ha
caMOM [ieJie 3TOTO He MpOouC-
XOJIUIIO.

Ho6poBoJiblleB, CTpagam-
IUX OT apTpuTa GOJBIIOTO
Mmajblia pyKu, CIyJ9aifHbIM 00-
pa3oM pas3iesviii Ha IBe TPYTI-
mel. [IepBBIX JIEUYMITN TI0 BCEM
MpaBUIaM aKyIMyHKTYPBI, BTO-
PBIX C TTOMOIIBI0 (PUKTUBHBIX
urn (UM, KpoMe TOro, cKasa-
JIM, 9TO IMpolleaypa, CKopee
BCETO, HE TIOMOXET).

Tomorpad mo3Boaua yue-
HBIM HabTI01aTh 32 aKTUBHOC-
THIO MO3Ta BO BpeMs aKyITyHK-
TypHOTro Bo3neiictBusi. B 060-
HX CJIy4Yasix HAauMHAaJIU YCUJIeH-
HO paboTaTb 00JaCTHU, OTBET-
CTBEHHBIE 3a BBIPAOOTKY ecTe-
CTBEHHBIX 0OJIEYTOJISIONINX Be-
IIeCTB, ONTUATOB.

BripoueMm, mominHHas aKy-
MyHKTYpa BKJIIOYaja elie OqHy
0071aCTh KOPBI TOJIOBHOTO MO3-
ra — WHCYJY, WJIA OCTPOBOK.
Yo 3T0 03HAYAET, HE SICHO, O/~
Hako, 0e3 COMHEHUSsI, BO3/IEN-
ctBue npoucxoaut. CremoBa-
TEJIBbHO, YCIIeX HeJIb3sl TIPUITH-
CBIBATh TOJILKO Bepe MalueHTa,
KaK 3TO BBITEKAJIO U3 Pe3yJib-
TaTOB MPEIBIAYIINX UCCIeI0-
BaHuil. Tak, cTaTUCTUKA yT-
BepxXaajaa, 9YTo Mpu OONSIX B
1ee TOJOXUTEIbHBII Pe3yib-
taT B 80% ciydyaeB nocTuraics
3a cueT addexra niaaumedo
(www.nature.com/news, 2005,
1 mas).

s &

ATATUTUYECKII KOHBEP-

Tep B AM3EJbHOM aBTO-

MobOuie TpeBpamaer
SZIOBUATBIN YTapHBIA ra3 U He-
COXKEHHbBIE YTIJIE€BOJOPOIbI B
YTJIEKUCHBIN Ta3, TEM CaMbIM
ountias Beixjon. OgHaKko U3
MacJISTHbIX 100aBOK, BBOAMMBIX
1711 00pBOBI C U3HOCOM JIBUTA-
TeJIsl, B TOTUIMBO MTOTIAIAI0T Ce-
pa u dpocdop. OHU 3acopsiOT
TJTATUHOBYIO CETKY KOHBEPTE-
pa, CBOJISI HA HET eT0 YCUJIHSI TI0
3amuTe Bo3ayxa. Ceityac KOH-
BepTep YUCTAT CPEACTBAMMU, B
KOTOPBIX CONMEPKATCS CUTHHBIE
kucioThl. «[lepeBapuBasi» 3ar-
pSI3HSIONINE BeliecTBa, OHU
MMOXUPAIOT U TOPOTOCTOSIIYIO
TJIaTUHY.

COoTpyIHUKU MaAPUICKOTO
Wucturyra xatanusa u Hedre-
XUMUM OOHApYXKUJIU, 4TO Cla-
OBIil pacTBOp JTUMOHHOM KUC-
JIOTHI IeJIaeT Ty e paboTy, HU-
KOUM 00pa3oM He MOpTS CeT-
Ky. UM ymanoch ynanuTh moutu
82% docpopa u okono 90%
cepbl U3 KOHBEepTEpa aBTOMO-
ouist ¢ mpoderom B 48 000 kM.
Ha ouuctky morpeboBanoch
LIECTh YaCOB MPU TeMIIEpaType
80°C.

P.Crobapn u3 YuuBepcutera
Caccekca B bpaiitone (Benu-
KOOpUTaHMsI) HAXOIUT HOBBIN
METOT BEChMa MePCTIEKTUBHBIM.
B cpenHeM rpy30BUK C 1HU3€J1b-
HBIM NBUTATEIEeM TIPOXOIUT
okoo 240 000 xwm. TTpenmoa-
raercsi, YToO KOHBEPTEP NOKEH
HUCTIPaBHO eMy CIyxXuthb. Ha
nene 90% KOHBEPTEPOB BHI-
XOIST M3 CTPOS yXe Toche
80 000 xm. Ux mepuoanueckas
OYMCTKA TTO3BOJIUT 3HAUUTEb-
HO YMEHBIIUTh 3arpsi3HEHUE
OKPYXaIOIIel CPeIbl.

B CIIIA mamuHbl ocHale-
HbI TaTYMKOM, KOHTPOJUPYIO-
ITUM BBIXJIOTTBI ¥ TIPEIYTIPEX-
JAIOIIMM BOJUTENSI O CKOPOM
BBIXOJIE U3 CTPOS KaTajiu3aTo-
pa. B Gmmxkaiimmme TOIBI 1MO-
JIOOHBIE YCTPOMCTBA MOSIBSITCS
Ha aBTomMoOusix B EBpore.

Bnpouewm, HOBas TexHOJIO-
TUs MOXET OKas3aTbCsl CIMII-
KOM goporoit. OHa OyneT BbI-
TOJIHA JINILb BJaAETbIaM 00Jb-
1II0TO TapKa AU3eJIbHBIX IPY30-
BUKOB, KaXJblil U3 KOTOPbIX
MOXET Mpo0exkaTh OKOJIO IBYX
MUJIJIMOHOB  KHUJOMETPOB
(www.nature.com/news, 2005,

29 ampens).
5 HE

OTPYIHUKHM aMEpPUKaH-
ckoro HarnmmonaisHoro
WHCTUTYTAa U3YUYCHUST

CAHUTAPHOTO COCTOSTHUS OK-

pyXalolieil cpeabl MPOBeIU

uUcciaenoBaHNEe, B KOTOPOM
npunsn yyactue 19000 dep-

MepoB u3 CeBepHoit Kaponu-

HBI ¥ AiioBEI. Bce oHM ipuMe-

HSUTA MHCEKTUILUIBI TS YHUY-

TOXEHUsT HACEKOMBIX — Bpe-

MUATEeJIeH CeTbCKOX03SMCTBEH-

HBIX KyJIbTyp. OKazanock, 9To

0 KPEenmKOM KpPEeCThbSIHCKOM

3II0POBBE UM OCTAETCS TOTHKO

Me4TaTh. MHOTHE PeTyIsipHO

HCITBITBIBAJIM TOJIOBHYIO 6OJIb,

yToMJieHue, 6eCCOHHUILY, TO-

JIOBOKPYKEeHNE, TONTHOTY, He-

PBHYIO IPOXb B pyKax.

Panee yuenbie obpamanu
BHUMaHUE TJIaBHBIM 00pazoM
Ha OTpaBJIicHUE TeCTUIINIaAMU
WJIM WX BO3IEiCTBUE TTPU TIO-
nmagaHuud Ha Koxy. Kpome
TOTO0, BBIOOPKA, KaK IMPaBHIIO,
Oblla HE CIUIIKOM BeJlMKa —
50—100 uenoBex.

ABTOpBI HOBOI1 pabOTHI BbI-
sgcHw, uro outu 3000 dep-
MEPOB ITOIBEPTANUCH ITTUTEITh-
HoMmy, 6oJiee 500 qHel, Bo3aeit-
CTBMIO MHCEKTUIIMIOB. OKOIO
800 13 HUX OOHAPYKWIN y CeOsT
10 u 6onee U3 23 npeIOXEH-
HBIX CUMIITOMOB. MexXny TeM
repOouIuAbl U QYHTUITUAB He
MPOBOLIMPYIOT HEBPOJIOTUYEC-
Kue 3a00J1eBaHMUs.

Psn mHCEKTULIMIOB, Ha KO-
TOpble 00paTHJIM BHUMaHUE
UCCIeTOBATENN, 10 CUX TOP
aKTUBHO MCIIOJb3YIOTCS, IPY-
rue, HarmpuMep auxjaopaude-
Hutpuxiopatan (AAT), 3am-
pelIeHbl WK UX IPUMeHEeHUe
OTpaHMYEHO, CKaXeM, TOJIbKO
MpuycageOHbIM yIaCTKOM, TIe
KOHIIEHTPAIIUSI HEe CTOJIb BEJIM-
Ka, a 3HaYUT, U OMAacHOCTh
MEHBIIIE.

Hu onHoMy u3 depMepos,
MPUHSBIIKUX YIaCTHE B UCCIIE-
MOBAaHUU, TMATHO3 «OTpaBJie-
HHUe MeCTULMIaMU» HUKOTIA
He ctaBuiau. CienoBaTelbHO,
MPUYNHA HEBPOJOTHIECKUX
CHUMIITOMOB MMEHHO B yMe-
PEHHOM IMPOJOKUTEIbHOM
BO3JICHCTBUM XWUMHUKATOB
(www. eurekalert.org, 2005,
28 anpens).




OIIHBIE  BCIHBIIIKHA
PEHTIeHOBCKOTO W3-
Jy4eHUs, BO3MOXHO,

COXPaAHSIOT XU3Hb IUIaHETaM,

HapoXAaloIK1MCcsl B COJTHEY-

HBIX cucTteMax. K TakoMy BBI-

BOIY MPUIIIM aCTPOHOMBI M3

lapBapa-CMUTCOHUEBCKOTO

eHTpa acTpousuku B Kem6-
pumxe (CIIIA). /IBe Henenun

OHM HaOJII0aJIM 33 3BE€3THBIMU

CKOTUICHUSIMM TYMaHHOCTHU

OpuroHa ¢ TTOMOIIBI0 PEHTTe-

HOBCKOIi obcepBaTopuu «YaH-

Ipa». DTa 6oraTast MOJOIBIMHU

3Be3JaMU TYMaHHOCTb Haxo-

JIATCSI BCETO B TIOJIyTOPA ThICS -

YaxX CBETOBBIX JIET OT HAC. YHU-

KaJIbHast BO3MOXHOCTb U3y4aTh

nouty 1400 10OHBIX 3Be3/1, TPUI -

1IaTh M3 KOTOPHBIX MMOXOXH Ha
panHee CoyHIIE, HE MOXET He
panoBarh.

«Y Hac HET MaIllMHBI BpeMe-
HU, 9YTOOBI YBUIETh, KAKUM
OBLJIO KOT/Ia-TO Hallle CBETUJIO,
HO MBI MOXeM HaOJ0IaTh 3a
3Be3naMu B OproHe, TTOXOXK-
mu Ha CoJHIIE», — TOBOPUT
OIWH U3 WucclemIoBaTeIei
C.Bosk. Bo3pacT atux 3Be3n
cocrtapisieT 1—10 MUIIMOHOB
JIET — CTOJBKO Ob1T0 CONHITY
B Iepro 00pa30BaHUS IJIAHET.
Hexoropsie oTanyaroTcst oco-
OEHHO MONIHBIMU BCITBIIIKA-
mu. OHM, KaK YTBEPXKIAIOT MC-
ceoBaTesd, TOMOTraroT obpa-
30BaHUIO HEOOIBIITNX KAMEHM -
CTBIX IJIAHET, MOJOOHBIX 3eM-
ne. Eciu ke BCHBIIIKK He
CTOJIb UHTEHCUBHBI, TIAHETHI
MOTYT TaaTh Ha 3BE30y U TMO-
ruodaTh, paccKa3blBaeT PyKOBO-
TUTENTb paboThl D.DaliTeTbCoH.

[TpuMepHO y MOJOBUHBI MO-
JoIbIX cofHIl B OpHOHE ecTh
JIVCKU ¢ 00pa3yoIIMMUCS TIIa-
HeTaMU, YEThIPe COJTHIIA PacIio-
JIOXXEHBI B LIEHTPE CBOMX JUC-
koB. [TocienHue uccienoBaHus
MOKa3bIBalOT, UTO PEHTIEHO-
BCKHME JIYUM HAESIOT 3TH 00-
Pa30BaHUS SJIEKTPUICCKIM 3a-
psinoM. OH BMecTe C IBUXKEHU-
€M CaMoro JMcKa U BIUSIHUEM
MarHUTHBIX TIOJICH TIpexoxpa-
HSIET TUIAHEeThl OT MaaeHMs Ha
3Be3My. «XOTsI TaKK€ BCIIBIIIKU
He MCKITIOUAlOT pa3pylIeHUIA B
JIMCKe, CKOopee, OHU MPUHOCST
0o0JIbIIIE TTOJIB3bI, UEM Bpesa, 3a-
MUIas COJHEYHYI CHCTE-
My», — roBoput daiirenn-
coH (www. eurekalert.org, 2005,
10 mas).

e

04eMy KHMTBI BHIOpACHI-

BaloTcsl Ha Geper Mopsi?

DTa 3arajgka He JIaeT Mo-
Kkos 3o0ojo0ram. K.Banecnoy u
€ro KoJIIeTH U3 YHUBepCcUTeTa
ropona Kunp (I'epmanust) mo-
JlararoT, 4to KamanaoTsl B Ce-
BEPHOM MOpE HaCKaKMBAIOT Ha
MeJTb M3-3a HapyIIeHMIT B Mar-
HUTHOM T10Ji¢ 3eMJIH, BBI3BAH-
HBIX POCTOM COJIHEUHOM aK-
TUBHOCTH. YUeHBIC TTPOaHaIH-
3UPOBAJIM BCE MOTOOHBIC CITy-
yau ¢ 1712 o 2003 rog v nmpu-
IIUTH K BBIBOAY, UTO Yallle BCe-
IO 3TO TPOMCXOIUIIO B TIEPHO-
JIbI TIOBBIIIIEHHOM aKTUBHOCTU
ConHIa.

BeposTHo, KamramoTsl, Kak
MOYTOBbIE TOJYOU U AeJbhu-
HBI, YyBCTBUTEIbHBI K MAaTHUT-
HOMY ITOJII0 Oyaromapst Ma-
JIEHBKMM KpUCTAJIJIMKAM Mar-
HeTHTa B Teje. OHU MPOTLIBI-
BalOT B OKeaHe THICIUM KUJIO-
METpPOB 0€3 BUAMMBIX OPUEH-
THPOB, U BBIIEPXUBATH KYpC,
BEpOSATHO, UM TIOMOTAEeT Mar-
HuTHoe noJse 3emiuu. Korna
Hallle CBETUJIO MCKaXaeT ero,
JKUBOTHBIC TEPSIIOT HaIpaBJie-
HME. A IPOMCXOIUT 3TO B CpeI-
HeM Kaxnable 11 get, XoTs mpo-
JIOJDKUTETBHOCTD COJTHEYHOTO
LIMKJIa MOXET KoJiebaTbcs oT 8
no 17 net. KopoTkuii conHeu-
HBIU LIIUKJ COTPOBOXIACTCS
0oJiee MOLIHBIM MOTOKOM pa-
IValu U 6oJiee BhIpaXKeHHBI-
MM HapylIEHUSIMU MarHUTHO-
ro noJjis. YueHbie OOHapyKUJIu,
YTO KAIlaJOTHI IeHCTBUTEIBHO
yale oka3blBaJIUCh Ha Oepery,
KOIJla COJTHEUHBIN LUK ObLI
KOpOYe CPEeIHETO.

KonuyectBo KUTOOOpA3HBIX,
BBIOPOCUBIIMXCS Ha Oeper B
OIHO# ToJbKO Bennkobpura-
HuwM, 3a nociaenHue 10 jget ya-
Bouaoch. CrielMaaucThl MO
MOPCKHUM MJICKOTIUTAI UM
CUMTAIOT, YTO OCHOBHASI MPHU-
YUHA — AKTUBHBINA PHIOHBIN
nmpomeices. Kpome Toro, ycu-
JUBIIMICS B OKeaHe IIyM OT
JBUTaATeNeil Kopabjeil u rui-
POJIOKATOPOB TaKXe JTe30pH-
EHTHUPYET XUBOTHBIX. Bo3-
MOXHO, U HapylIeHUs mar-
HUTHOTO TOJIsI 3eMJIU BHOCSIT
cBo#l BkJaa. Bo BcsikoM ciy-
yae, TOJNYyOSITHUKUA XOPOIIO
3HAIOT, YTO B TEPHOJ TTOBBI-
IIEHHOU COJTHEYHOW aKTUBHO-
CTU NITUILIBI TEPECTAIOT OPUEH-
THUpoBaThcs (Www.bbc.co.uk,
2005, 13 mas).

s

0JI0OM0 COTPYOIHUK

bocToHckoro yHuBep-

cuteta [.Xonmc pas-
pa0doTaT HOBBII BApUAHT «TIOM-
BOJIHBIX yIIIEi» — TUAPOGDOHBI,
KOTOpBIE TSHET 3a co00if Ma-
JIeHbKass aBTOHOMHasI TTOJIBOI -
Hasl JJofiKa. YCTpOICTBO BbI3BA-
JIO OTPOMHBIN MHTEPEC Y BOSH-
HBIX MOPSIKOB ¥ MHOTHUX MCCIIE-
nosateneil. Ha Hero MoxHo
TIOJIOXUTBCS TIPU OXpaHe TIPH-
OPEXHBIX BOJ, WCIIONB3YS IS
U3Y4eHUST 3ByKOB, KOTOPBIMU
TIOJIOH OKeaH. XO0JIMC TIpe/icTa-
BUJI OTMBITHBIA oOpaser Ha
BCcTpeue AKYCTUUECKOTO 00IIIe-
ctBa AMepuKu B BankyBepe.

Dra caoxHass KOMOWHAIUS
OOBIYHBIX Ie€Tajieil — YyBCTBU-
TeJIbHAs U JielleBasi KOHCTPYK-
WS TIIECTh TIOBOTHBIX MUKPO-
(oHoB, UM TUAPOGOHOB, pas-
MeTIeHb BHYTPY IEBATUMETPO-
BOW TJIACTUKOBOI TpyOBI, 3a-
MOJHEHHOI He(ThIO WK Hed-
TETPOAYKTaMU It obecriede-
HUSI HEWTPAJIbHOW IIaBYYECTH.
I'mapodoHbl ¢cBOOOAHO IBUTA-
forcst B Heil. CUTHATBI OT HUX
TMPUHUMAET ¥ XPAaHUT Oecru-
JIOTHasi cyOMapuHa 1Mo UMEHU
«Pemyc». OHa moxoxa Ha Ma-
JIEHBKYIO TOPIIEly U MOXKET aB-
TOHOMHO MepeIBUTaThCs MO
BOJIOI, 0OXOMS TIPETISATCTBUS C
nomo1nbio GPS-natunkos, co-
Hapa 1 2JIeKTPOHHOI KapThl.

Boennsie u yueHbie, uccie-
OyIOIlMe aKyCTHKY OoKeaHa,
0OBIYHO MCTIOIB3YIOT LIYMOTIE-
JIEHTATOPBI, LETUIssT K Kopad-
JNSIM OYeHb AJUHHBIE, OT
450 MeTpOB, KOHCTPYKILIHUMU.
Hosunka B 50 pa3 kopoue, ee
OIMaMeTp MOYTU B TPU pasza
MEHBIIIE, OKOJIO TPEX CaHTU-
MeTpoB. Takoli KOMMaKTHBINI
MpubOp MOXET TalUTh 3a CO-
00if MaJeHbKOE THXOE€ CYAHO,
nuTatouieecs ot 6artapeii. s
€ro 3aIMycKa J0CTaTOYHO OJHO-
rO-JBYX YeJOBEK.

Jlo cux Top uccienoBaHUe
AKYCTUKHU OKEaHOB MPOBOIM-
JIOCh B OCHOBHOM B TTTYOOKHX
BOJaX, TJie HE YYUTHIBAIOCH
OTpaxkeHue BOJIH OT THA. YCT-
poiicTBo XoJMca, HalpoTHUB,
TOIUTCS JISl U3YYEHUS 3BYKOB
Ha MeJKOBOAbe (WWW. eu-
rekalert.org, 2005, 20 mas).

cuxonor E.Huxkomnanuc

1 ee KOJUIeTH IO YHM-

BEpPCUTETY KaHaICKOU
NpoBUHIUU AnbOepra cpaB-
HUJU XECTUKYISIHUIO AeTei,
BJIAICIOIINX ABYMS SI3bIKAMMU.
PebGsTa pacckasbiBaiu OJHY U
Ty X€ MCTOPHUIO CHayaja Ha
OITHOM $I3BIKE, a ITIOTOM Ha Jpy-
rom. [lpenmonaranock, 4To
OHM OyIyT aKTUBHEE pa3Maxu-
BaTh pyKaMu, KOTJIa He yIaeT-
¢Sl BOBpeMS TTOIBICKATh CJIOBO
Ha MeHee MPUBBIYHOM SI3bIKE.
Ho BBISICHUIOCH TTPOTHBOITO-
JIOXHOE: peOsSTUIIKYA OOJbIIe
nomorainu cebe xecramu,
MOJIB3YSICh 00JIee «CUTBbHBIM»
SI3BIKOM.

Hccnenosarenu nojaraior,
YTO CYIIECTBYET B3aUMOCBS3h
MEXIy S3BIKOM, JTOCTYIIOM K
MaMsITU U KECTUKYJISALUCH.
JIBUKEHUST pYK UMEIOT OTHO-
IeHUEe HE CTOJBKO K CMBICTY
CJIOB, CKOJIBKO K CO/Iep>KaHUIO
caMoil UCTOPUH, BO3MOKHOC-
TH TIepeaaTh € CpeACTBAMU
SI3BIKA.

DTO MOATBEPKIAIOT PE3yJib-
TaThl Apyrux pador. OmHa U3
HUX ObUTa TpoBeneHa B Kurae.
KutasgHku, BaageBIINe aHT-
JIMACKYIM JTydIIie TIpeICTaBUTE-
JIel CUJIbHOTO T0J1a, XXKECTUKY-
JIMPOBaANK OOJIbIIEC MYXKYUH,
M3BSICHSISICH HA 3TOM S3bIKE.

JleBouku 8—10 JIeT XKeCTUKY-
JIUPYIOT OOJIBIIIE ¥ TOYHEE pac-
CKa3bIBAIOT O COAEePKaHUU He-
JTABHO MPOCMOTPEHHOTO MYJIbT-
(uabma, YeM MaTbUMKU TOTO
Xe Bo3zpacta. Kak u3BecTHO,
SI3bIKOBbIE HABBIKU Pa3BUBAIOT-
¢Sy IeBOUYEK TOPAa3Io paHbIIIe.

Huxkonanuc yBepeHa, uTo
MOJIyYeHHbIe JTaHHbIE MOTYT
0Ka3aThCS IIEHHBIM ITOACTIOPh-
€M JUISl TeX, Y KOro mpoOaeMbl
¢ peunlo: «Bbl okazanuch B cH-
TyaluM, KoTAa HeJb3sl He TO-
BOPHUTb, HO U TOBOPUTH HE MO-
nyvaetcsi? He BosHyliTeCh,
monpoOyiiTe HauaTh XKECTUKY -
JINpOBaTh, U CJIOBA MPUAYT K
BaM camu» (IIpecc-penus
«University of Alberta», 2005,
11 mag).
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CtaHaoapTHas cxema Mcrosib30BaHUs dHePrum Kak aTOMHOro, Tak v TepMosiAepHO-
ro peaktopa M3BECTHa: KMHeTuJyeckasi 9Heprusi OCKOJIKOB AENEHUS U HeATPOHOB
riepenaeTcsl TErJIOHOCUTENIO, OH ucnapsieTcsl, nap Bpaljaer TypbuHy, a oHa —
anekTporeHepartop. TennoHocuTene MoxeT ObiTb 1 ABa: NepBbiii nepenaeT Ter-
J10 BTOPOMY, & YX napbl BTOPOro BpalyaloT TypbuHy. Yem anuHHee uenoyka u
6osible 0bopynoBaHus, TeM 6osblie Bec, rabaputbl M CTOUMOCTb, TEM MEHbLIE
HafexHocTb u kng. [TodToMy NnpUMepHO ¢ cepenviHbl NMpoLIIoro Beka CyLecTByeT
uesioe HanpasieHue B PUKNagHor ousnke n sHepretTuke — «npsmMoe rnpeobpa-
30BaHue». Pe4yb 06bIYHO MAeT O npeobpa3oBaHuu Terjaa B 3/1€KTPU4YecTBO 6e3
KOTJ/I0B Y TYPOUH (TEPMOSIEMEHTbI), MHOrAa eLe «PsMee» — aTOMHOM 3HepPruy B
a/1IeKTpu4eckyro (n3otonHas b6arapes). Ho ecaym KOHEYHOMY MOTPEOUTEII0 HYXHO
He 3JIeKTPUYECTBO, a 1a3epHbiii Jy4? Ecin KOHeYHbIVi MoTpebuTesb — aBuaLnoH-
HbIVi 3aB0OZ, KOTOPbIV 1a3€pOM BapUT KPblJibsi camMos1eToB? Torga BO3HUKAET BOIrl-
pOC O NMPsIMOM rpeobpa3oBaHNN aTOMHONM 9HEPruy B 1a3epHOe U3Jy4yeHue.

®Pusunyeckmne npoueccol

YT106bI Nasep 3apaboTan, HYXHO, B 4Yac-
THOCTW, CO34aTb MHBEPCHYIO 3acefieH-
HOCTb, TO €CTb BBECTU B aKTUBHYIO Cpe-
Ly 9HEPruio, Nnpuyem Tak, 4Tobbl Ha BEPX-
HUX 9HEPreTUYecknx ypoBHAX ObIIO
6osblle MONeKkyn (MM aTOMOB), YEM Ha
HUXHUX. DHEPruio B cpeay MOXHO BBO-
OUTb NMOCPEACTBOM ra3oBOro paspsna,
3NEKTPOHHLIMU U MOHHLIMW Ty4yKaMu,
9NEKTPOMArHUTHbLIM MU3ny4yeHnemM (onTu-
yeckas Hakayka) n HeKOTOpPbIMU APYrn-
Mu cnocobamu.

Mpwn no6om cnocobe Hakayku cpenbl,
eC/n NNOTHOCTb MOLWHOCTWM O0CTAaTo4Ha,
pabounii ra3 npeBpalLaeTcs B niaasmy.
Mo TMNy MOHM3aLMOHHOIrO0 COCTOSHUSA
nnasmbl cnocoObl HaKayknu MOXHO pas-
[ennTb Ha ABa: TenjaoBas MOHM3auus
1N Hakayka XecTKMM MoHu3aTtopom. Ten-
I0Basi MOHM3auUsa UAET B ra30BOM pas-
psne, B KOTOPOM SHEPTrUs OT 3EKTPU-
4ecKOoro noss K 371eKTpoHaM nepenaet-
ca ManbiMy nopuusamum (3a Bpems CBO-
6ogHoro nponeTta), 3aTeM NEpPeBOANTCSA
B Tenno (B ynpyrux CTOJIKHOBEHUNAX), a
yX 3aTEM NPOUCXOANT COOCTBEHHO MOHM-
3auund. |-|pl/I HaKa4dke XeCTKUM MOHWn3a-
TOPOM MOCNief0BaTENIbHOCTb NPOLECCOB
obpaTHa: GbICTpas 3apsXXeHHas 4YacTu-
La Unn KOPOTKOBOMHOBbLI GOTOH NOHU-
3yIOT ras, ganee HU3KO3HEPreTUyHble
3/IEKTPOHbI Naa3Mbl OxnaxpaklTcs B
CTONKHOBEHUSAX C HEMTPaNaMun 1 pekom-
OUHUPYIOT.

XecTtkum NMPUHATO Ha3blBaTb Takoe
KOPMYCKYNAPHOE UIN 3NEeKTPOMarHMTHoOe
N3y4eHne, KOTOPOe MOHN3YET 1 BO3OYX-
paeT ras, Ho cnabo B3aMMOOENCTBYET
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HEeNocpeacTBEHHO C anekTpoHamu obpa-
30BaBLIENCHA nnadmbl. ATO MOryT ObiTb
3NEKTPOHHbBIE U NOHHbIE MYy4YKW, NPOAYK-
Tbl 94EPHbIX peakLmin, MOTOKN KOPOTKO-
BOJIHOBbIX (POTOHOB (BMNAOTb A0 Y-KBaH-
TOB, NMOJly4aeMblX B SAEPHOM B3PLIBE).
XKecTkme 4vactuupbl (3N1EKTPOHbI, VOHbI,
GOTOHBbI) Kak Obl BbIAEPrMBAOT 3JIEKTPO-
Hbl N3 OCHOBHOIO COCTOSIHNS aTOMOB, CO-
3[4aBas nNna3my C MOBbLILEHHONW cTene-
HblO MOHM3aunmn. KOHCTpyKumMa nasepa B
3TOM Cfly4ae Onpefensercs B MNepBylo
oyepenb Npoberom 94epHOro 0CKoJka B
nasepHou cpegne. B razax armocdepHom
NAOTHOCTM 3TO caHTumeTpbl. CooTBET-
CTBEHHO S€pPHO-aKTMBHOE BELLECTBO
[OJIXHO OblTb MO0 NepemellaHo ¢ na-
3epHO-aKTUBHOW CMeCblo, NMBO HaHece-
HO TOHKWM CJI0eM (HECKOJIbKO MI/CM?) Ha
NOBEPXHOCTb TPYOOK MNW nnacTuH (na-
3epHbIX KIOBET), coaepXalmx MOHn3ye-
MbIi1 ra3. Ha npakTuke peann3oBaHbl 06a
cnocoba.

Ona Hakaykum nasepHbIX Cpen MOXET
MCNONb30BaTbCA SHEPTrUs AENEeHNs Kak
nerkux agep (°*He, SLi, '°B), Tak u Taxe-
nbix (#%U, 2%Pu) npu nonagaHuy B HUX
HenTpoHoB. O6pasylowmecs nNpu 3ToM
3apsXXEHHbIE YaCTULbl (MPOTOHBI, O.-4ac-
TULbI, OCKONKW AEeNeHUs) WOHU3NPYIOT
cpeny v CcOo3[alT MHBEPCHYIO 3aceseH-
HOCTb.

HemHoro uncropum

BoT KpaTkuin n, KOHEYHO, HEMOJIHbIN Ne-
peyeHb — KOrga, 4To 1 KeM CAenaHo.
1963. MpennoxeHune nasepa Ha CO, ¢
aoepHon Hakadkomn, ¢umpma «United
Aircraft».

"»Hﬁﬂep, - - .‘,7_

y —4
no nyénnkaumnam

>
1972 TlepBbiit 3anyck Takoro nasepa Ha
cmecu He-Xe (manuHa BOMHbI 3 MKM),
MouwHocTb 25 BT, kng 0,45%, BHUNID
(onyb6nukosaHo B 1979 roay).
1974-1975. leHepauna agepHoro CO
nasepa, dupma «Sandia Nat. Labs».
1974-1976. leHepauus Ha Xel, Krl n Arl
(1,15-3,5 MKM), MOWHOCTb U3Ny4yeHus
no 2 kBT, kna oo 2,2% BHUNO®.
1978 l'enepaums Ha atome Cl (1,59 mkm),
NASA-Langley.
1979-1982. 3anyck NepBOro S4epHOro
nasepa Buammoro gmanasoHa Ha He—Cd
(5383,7 Hm, 537,8 HM, 441,6 HM), MUDN.
1984-1985. He—-Cd nazep (441,6 HM)
MouwHocTb 1 kBT, kng 0,4%, BHUUTD,
BHUNDSD.
1985. He—Ne—Ar nasep, BonHa 585,3 HMm,
BHNN3D, MUDN.
1988. NMonyyeH pekopaHbin kng He(Ar)—
Xe naszepa 3% (2,03 mkm), «Sandia Nat.
Labs».
1992. leHepauua B cmecu He—Xe—-Hg-—
H, (546,1 um), BHUNTO.
1994. leHepauus B cmecu Ar—Xe pgnu-
TenbHocTbio 1,5 ¢, BHUNID.
1996. MNepBas reHepauyna B YP-guana-
30He Ha cmecu He-N,~H, (391 Hm),
BHUUTD.

Kak aTo caenatb

Mpwn Haka4yke nasepoB OCKOAKaAMN Aene-
HUS, Hecywmnmm npumepHo 82% aHep-
rmm, Hambonee 3apdeKTUBHON Obina Obl
cucTema, B KOTOPOW ypaH paBHOMEPHO
pacnpegeneH B nasepHoi cpene. OgHa-
KO NMOMWCK Na3epHbIX CPeL, Ha OCHOBE rek-
cadpTopupa ypaHa, eguMHCTBEHHOIO ra-
30006pa3HOro cCoegmnHeHns Npu HeEBbICO-
KUX TemnepaTtypax, He NPUBEN K ycnexy
13-3a CUJIBHOIO TyLLEHMNS BO3OYXAEHHbIX
aTOMOB Na3epHbIX Cpen MoJsiekynamu
UF,. Moatomy Gbina npuHaTta cxema,
B KOTOPOW Haka4yka OCyLLeCTBASETCS OT
ypaHa, HaHeCEHHOro B BUAE TOHKOro
(Npo3payHoro Afis OCKONKOB AENEHUs)
CNosi Ha BHYTPEHHIO MOBEPXHOCTb na-
3EepHOI KIOBETbI. Takom Cnom npakTuyec-
KW He BNUSIET Ha KayecTBO Jla3epHOM
cpeabl, Ho 60siee MONOBUHLI 3HEPTUMU
OCKOJIKOB AEeNeHns TepseTcs B C/oe U
noANOXKe, Ha KOTOPYKD HaHECEH ClOoWn.
TonwmHa cnosa onpenenseTcs HeCKONb-
KAMWU KOHKYPUPYIOLWNUMN KPUTEPUSAMU U
COCTaBnseT B ONTUMaJsbHbIX YCNOBUSAX
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1-3 MKM (2—-6.Mr/cm?), npu 3TOM-B ras
nepepaetcs 15-25% sHeprum AnepHbIx
LeNeHnn.

MonepeyHble pa3mMepbl na3epHoit Kio-
BETbI ONPeAENATCS ANMHON npobera oc-
KOJIKOB AeneHus B rade. Tak, Ans paBHO-
MEPHOW Haka4yky nas3epHblX Cpepn Ha oc-
HOBE renusa npu OaBfiEHUN OKOO 2 aTMm
nornepeyHbli pasmep KIoBeTbl AOJIKEH CO-
ctaBnatb 20—-30 MM, Npun 3TOM yaenbHas
MOLLHOCTb Hakayku cocTaBuT okono 20—
30 B1/cM® B Nonax TennoBbIX HEMTPOHOB
C MAOTHOCTbIO NOTOKa npumepHo 10
HEeNTpoHOB/CM2C. MpPKU TakNX MOLLHOCTAX
ras meHee 4yem 3a 0,1 ¢ HarpeBaeTcs 00
1000°C. TennonpoBOOHOCTbL rasa He
obecrneymBaeT OTBOL 3HEPTUN HA CTEHKM
KIOBETbI, 1 AN paboThbl NpU ANUTENbHOC-
v 6onee 10 mc TpebyeTcs NPUHYAUTENb-
HbI TENOOTBOA, HaNnpMumep 3a CHeT Npo-
Kaykn rasa yepes oObEM KIOBETbI, Mpu-
4yeM nonepeyHas npokayka Ha oAuH-ABa
nopsiaka 9pdekTnBHEE NPOJOIBHON (Kak
n 8 CO,-nasepe). Cnov ypaHa HaHOCWT-
CSl Ha NOANOXKY, B POSIM KOTOPOI MOXET
BbICTYNaTb 1 3aMennTens. B oceBom Ha-
npasfieHUM Na3epHble KaHasbl 3aKaH4u-
BalOTCS 3epkasamMun pe3oHaToOpoB, OKHa-
Mu BptocTepa, NOBOPOTHLEIMU 3epkaniaMu
WU ApYruMmn onTUYECKMMU 3N1EMEHTAMMU.

K HacTosiLemMy BpeMeHn aKCnepuMeH-
TanbHO MoOJly4eHa n nccrnepoBaHa reHe-
pauus 6onee 4eM Ha COpoka nepexonax
aTtomoB Xe, Kr, Ar, Ne, C, N, O, CI, Hg,
noHos Cd*, Zn* n monekynsl N, B BUAK-
Mo, UK- n YP-obnactax cnektpa npu
BO30YXAEHWM ra3oBblX CMECEN 0CKoJKa-
MW LEeNlEHNs ypaHa, a Takke npoaykra-
Mn peakuuin *He(n,p)°H n °B(n,a )7Li
B HENTPOHHbIX NOASX UMMYJIbCHbIX SAEp-
HbIX peakTopoB. TakXe HeMoxo m3y4ye-
Hbl OCHOBHbIE KaHasnbl penakcauuu B
cmecu Ar—Xe, BO30OyXAaemMon mnyyKkom
ObICTPbIX YacTul,. B akcnepumeHTax Ha
MMMYNbCHBIX AAEPHbIX peakTopax B pe-
30HaTopax C aKkTUBHOM ANMHON 2 meTpa
npu MOLLLHOCTU Hakayku okono 1 Bt/cm?®
1 6onee kna npeobpaszoBaHUs S4EPHON
3HEeprum B M3ny4yeHne Xe-nasepa [oc-
Turan 2,5%.

HekoTopble nccnenoBaTeny NoLwan ny-
TEM MPOMEXYTOYHOro npeobpasoBaHus
A0epPHO SHEepPrum B Kakon-nnbo UHoM Bug,
3Heprun, 4Tobbl 3aTeM Npeobpa3oBaTb ee
B JlazepHoe umanydeHue. W xoTa Takom
MeTo[, CBSI3aH C AOMNOJIHUTENbHbIMW MO-
TepsiMu, OH NpeacTaBnseTca 6onee npo-

_CTbIM 1 B HEKOTOPbIX cny&ﬂx uenecoob-

pasHbiM. Tak, rpynna ogHOro M3 nuoHe-
poB B 06Nn1acTn aaepHbIX nazepos Mapka
lMpenaca n3 yHuBepcuteta Muccypu
(CLUA) paspabaTbiBaeT ngeto npeobpa-
30BaHNS AAEPHON SHEPrum B onTmyeckoe
MN3y4yeHne rasoBblX CUUHUUINATOPOB U
HaAeeTcs C NMOMOLLbIO 9TOr0 U3Ny4eHus,
BbIBEEHHOr0 3a npenenbl 90epHoro uc-
TOYHMKA — 3HEepPreTMyYeckoro peakropa,
BO30yXAaThb la3epHble 3/1IeMEHTbI, Hanpu-
Mep, Ha OCHOBE CTeKNa, aKTUBUPOBAHHO-
ro Nd. bonee cnoxHbiM NyTeM NOLWWAN UC-
cneposatenn n3a BHUNI®, neitasicb Hali-
TN Na3epHylo cpeny, He TEPSIOLLYIO CBO-
MX Na3epHblX CBOWNCTB B WHTEHCMBHbIX
nonsax S4EepHbIX U3NyYyeHuin. Takme KOH-
LEeHCMpPOBaHHbIe cpeabl OblNN HaNOEHbI.
Tak, B 1971 rogy Gbina nonyyeHa cBepx-
JNIIOMUHECUEHUNS Npu BO30YXAEHUN OX-
naxpeHHoro no 200 K pacTtBopa xenarta
eBponus B aueToHe, a B 1980-1981 ro-
[ax rnoJsiydueHa nasepHasi reHepauus Ha
OOHOM M3 pPa3HOBMOHOCTEN cTekna, ak-
TMBMpoOBaHHOro Nd npu Hakavke onTu4ec-
KUM N3NYYEHUEM CLUHTUANATOPA — KPU-
ctanna Csl B aKTMBHOW 30HE MOLLHOro
MMMNYSIbCHOIrO peakTopa.

Y100bl yBENNYUTL 9D DEKTUBHOCTDb
anepHo-nasepHbIx npeobpasoBaTenen,
0N HaKa4ykn HaZ0 UCMOJIb30BaTb 9HEP-
rvio Hanmbonee BbICOKO3HEPreTUYHbIX
NPOAYKTOB SAEePHbIX peakumin. B cnyyae
peakuun oeneHvs aaep ypaHa — aHep-
U pasneTallmxcs OCKOJIKOB Aene-
HVG, B Clly4ae TEPMOSIAEPHON SHEpPrum
CMHTE3a — KMHETUYECKYIO IHEPTUIO pas-
netawwmnxca ObICTPbIX HEWNTPOHOB.
OHEepru HENTPOHOB MOXHO MCMNOJb30-
BaTb, NepenaB e€e B ynpyrnx CTOJIKHO-
BEHUSAX fApam nasepHon cpepbl. Ecnun
Macca aaep 6n1m3ka K Macce HenTpoHa
(sopopona vnu renus), To OCHOBHas
[,0N5 ero KUHEeTUYeCKon aHeprum nepe-
naetcsa aapam cpenbl 6ykBanbHO B ABYX-
Tpex coyaapeHusx, To eCTb ahPekTmB-
HO M o4yeHb ObiCTpO. Takon TN apep-
HOWM Hakayky MOXHO Ha3BaTb HEWTPOH-
HOW Haka4kow.

NMpumeHeHus

AnepHbln nasep NpMMEHVM Be3ae, rae
BoOOLLEe npuMeHuM nasep. lNepeyncnatb
MOXHO A0 BECKOHEYHOCTU, HO 3TO HEWH-
TepecHO. A BaXHO TO, YTO BHeApeEHMne
No0O0 HOBOM TEXHMKM TPEeOYeT BNOXEHWN

BELLM N BELWWECTBA

1 ycunuii, a 3Hauut, OyaeT Nponucxoamtb
B TOM CJly4yae, €c/ivM y AaHHOr0 peLleHus
€CTb Cepbe3HblE NpenMyLLLEeCTBa. Tak BOT,
npenMyLLecTBa peakTopoB-1a3epoB ne-
pen opyrumun TUnamMm nasepHbiX CUCTEM
OynyT pactv n3 AByx KopHewn. MNepBbin —
npsmoe npeobpasosaHve. OTcloga npo-
CTOTa, AELLEBN3HA, KOMMNAKTHOCTb, HAAEX-
HOCTb, aBTOHOMHOCTb. BTOpON KOpeHb —
BbICOKAs yaenbHas 1 abCconoTHas aHep-
roemMkocTb. OTCl0g4a — BO3MOXHOCTb CO-
30aHUS MOOUIIbHbLIX YCTPOWCTB Manoro
Beca 1 pasmepa, HanpumMmep Ans PEMOHTa
Ha MEeCTe rpoMO3OKMX COOPYXEHU —
MOCTOB, KOPMYCOB SAEPHbLIX U XUMUYEC-
KNX peakTopoOB, MPOKATHbIX CTaHOB.
A Takxke gns pa3HOoOpasdHbiXx KOCMUYEC-
KX MPUMEHEHUI, MOCKOJNIbKY TaM KaXKabll
KWAOrpaMMm Ha cyeTy.

Bo3MOXHO, a4epHO-oNTUYecKme nase-
pbl CTAHYT LUMPOKO NPUMEHSATLCA B HOTO-
xumumn. Cpeay MHOTOYNCIEHHbIX PeakLnii,
KaTannanmpyemMbix CBETOM, 0C000e 3Haye-
Hne nmeet potocunHTed. ConHevHas aHep-
rMs Ha NPOTSXEHUM NEPBbLIX ABYX MUMIN-
apaoB NeT CyLLeCTBOBaHUS 3emnn co3aa-
Bana GnaronpusTHble YCNOBUS AN BO3-
HUKHOBEHUS 1 Pa3BUTUS pacTeHwnid. [na.-
Hble N3 3TUX YCNOBUIA — Temnepartypa oT
10°C po 35°C n OCBELLEHHOCTb C MOTO-
KoM aHeprum okono 0,1 Bt/cm? B BUOU-
MOM AuanasoHe. A4epHO-ONTUYECKUin
npeobpasoBaTesib MOXET BOCMIPON3BOANTb
3TN YCNOBUS, MPUYEM CMNEKTP MOoraoLle-
HUS xnopodunna u CNekTp U3Ny4eHns re-
NNIA-HEOHOBOW MNasmbl MOYTM COBMAAAIOT.
M He ncknoyYeHo, 4TO BO3MOXHa «peso-
HaHCHas Hakayka» MOJIEKyN, Perynmpyo-
LWmx GOTOCKMHTES, NPU 3TOM CKOPOCTL 06-
pa3oBaHus BMoMacchl yBENNYMBAETCS B
HECKOMNbKO pas.

OTHOCUTENBHO HU3KME TeMnepaTypbl 1
CBETOBbIE MOTOKN, HEOOXOANMbIE B 9TOM
cnydae, 03HayaloT, YTO YCTPOMCTBO Oy-
net pabortaTb OONT0 M HAZAEXHO U Mbl
nony4num atakoe «aapHoe 60n0TO», Xu-
ByLlee camo no cebe, 6e3 npucmoTpa u
Hap3opa, U reHepupylowee 6Guomaccy.
Mexay npounm, ynpaBnsemasi peakums
doToCMHTE3a MOXET 006ecneynTb reHe-
pauuio He TONbKO KMCIopoaa, HO 1 yrie-
BOAOPOAOB, FOPKYMX ras3os, cnuprta u
OPYrnx 3KONOrM4eckn YNCTbIX BUAOB TOM-
nvBa.
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KOTODbIU NPUHECEeT 3Hepruio

B kHure «®aHtactuka n @ytyponorns» Ctanucnas Jlem ceTyeT Ha To, YyTo QyTyposoru,
3aHUMasICb CBOUMMU U3bICKAHNSMY, HE UMEIOT NapaaurMbl, He UMeIOT TeopUU U NOITOMY
3¢ OEeKTUBHOCTb UX AEATENbHOCTY HU3Kka. Puank ckaldan Obl: eCTECTBEHHO — OHU
n3y4aloT 06LUEeCTBO, HE 3Hasl ero 3aKOHOB W [laxe He MbiTasiCb ux HauTu. Havitm atn
3aKoHbl B 00LLeM Ciyyae TpyaHee, Yem usnyeckmne, — Maao o6pa3LioB M HEBO3MOXEH
akcrnepumeHT. OAnH N3 METOAOB, MPUMEHUMbIX B TaKOW CUTyaLuu, — OTIPaBUTLCS 3a
3aKkoHamu Kk cocensm. buonor MHOro None3HoOro HaxoauT B 3aKpoMax y Xxvmuka, ToT — y
duauka. Monpobyem Moty No 3TOMY MyTU U Mbl.

Yenosek He noTpebnseT aHepruio camy rno cebe. OgHaKO OHa HyxHa emy ans
oborpeBa u oxnaxaeHus, Aas U3roToBNEHUS €Abl U NUTbS (BO MHOMUX PEruoHax
BoAa — MPOCTO YucTasl BoAa — yxe siBasercs npobaemoit), Ans n3roToBleHnss MHOXe-
CTBa HYXHbIX eMy (r101e3Hbix, 6ecrnone3Hbix u BpeaHblx) Bellen. He nckanyeHo, 4y1o
Korpa-Hnbyab N0AN MOYMHEKT U COKPaTST NPou3BOACTBO OECNOoNe3HOro v BPeaHoro.
MoxHo ytewats cebs n TeM, YTO MHOIO HE CbELlLb U HE BbIMbELLb, HO 4€/10BEK
noTpebsieT SHepruo «paau pas3sBieyeHns», Koraa otabixaet. Mapkc ckasan, 4To
rnaBHoe OCTOsHWE YenoBeyecTsa — cBoboaHoe Bpems. [1o mepe nporpecca [0s
39T0ro cBO6GOAHOr0 BPEMEHM PacTeT y PAcTeT CBSI3aHHOe C 3TUM noTpebreHue
aHeprun. YenoBek myTewiecTByeT, cOTPsSICAeT BO3AyX 3ByKaMu, ycnaxaaeTt B30p
JOMaLLIHUMU KMHOTeaTpamu, ropoanT (POHTaHbI, WIIIOMUHaUUM U T. 0. U T. 4. Yenosek

TPATUT BHEPrui.

OTKyAa ApOBULLKK?

MCTOYHMKN 3Heprun Ha 3emne U3BeCT-
Hbl, 06 3TOM NULIYT BCe. PaccyxpaaloT o
TOM, Ha CKONbKO JIET XBaTUT HePTU u
CKOJIbKO Oy[eT CTOUTb KM0BaTT-4ac npu
BO3BpaTe K yratw. [NporHo3amu aTu pac-
CYX[EeHWs Ha3BaTb Henb3a: GyTypono-
rMYECKUN NPOrHO3 — 3TO OTBET Ha BOM-
poc, kak 6yayT xuTb noaun. MNepengyt
Ha aHeprocbeperawLwme TEXHONOMMH,
NOCTaBAT B OKHA TPOWMHbIE CTEkonake-
Thbl, coenatlT rMbpuaHbin aBTOMOOUIb C
YMEHbLLEHHbIM B HECKOJIbKO pa3 noTpeo-
neHvem 6eH3nHa? Unu 6yayt cuaetb B
noasemenssx, obwarscs no CeTtu, Bu-
[eTb MUP Ha 9KpaHe MOHUTOpa, ecTb
xnopenny? Ha peduumnt aHeprum mox-
HO pearvpoBaTb NO-pPa3HOMY.

B niobom cnyyae cuntatb Kaxmablil Ku-
I0BATT HE X04eTcsd, Aa U eCTb B 9TOM
YTO-TO YHU3UTENBbHOE 419 YeN0Be4YeCcTBa:
nMes Mo3rm, obpasoBaHue U BbICOKME
TEXHONOMNKN, 3aBUCETb OT HECKOJbKUX
[EeCHATKOB 4enoBeK, ANKTYIOWNX NOANTU-
Ky OMNEKa. OgHO 13 rnaBHbIX OOCTUXE-
HWI KanuTann3ma — 370 aHTUMOHOMOb-
Hoe 3akoHopaTenbCcTBO. K coxanenuio,
OHO eCTb He BO BCEX CTpaHax, W rnas-
HOe — ero HeT BO «BCEMUPHOM MacLuTa-
6e». Bno6aBok nNonoBuHy GloaxeTa mMu-
poBoro Teppopusma obecneymBaeTt
HedTb (BTOPYIO NONOBUHY — HAPKOTUKN).
Ecnun BbIZEPHYTb M3 BEHbI LUBUAN3ALLUN
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HEDTSAHYIO UrNly, MHOIO€, O4EeHb MHOroe
MOXET U3MEHUTBLCS K NyyLuemMy.

Ho oTkyga 6paTtb Torga aHepruto? He-
[OCTaTKN 1 OrpaHNYeHNss aTOMHOW SHep-
reTuKn 1 «BO30OHOBSIEMbIX CTOYHUKOB>
M3BECTHbl. MIHOraa 3T UCTOYHMKK Ha-
CTOJIbKO MPOCThI U, KaXeTcs, 6/IM3KN... BOT
OH, NMOA, HOramu, Hemc4epnaembIn UCTOY-
HUK 3Heprum — rnybuHbl 3emnun. BoT
BTOPON — BUCUT HaA ronoson, ConHue.
«MHOro N1 4enoBeky 3emMnuM Hago?» —
BOMPOLUAET Knaccuk. I onsnk HemeaseH-
HO OTBEYaeT — OAMH KBaApPaTHbIA METP.
Ha Hero GecnnaTHO nagaeT CBEPXy, 4ye-
pe3 Hero GecnnaTHO MpPeT CHU3y aHep-
rns, notpedbnsemMas B CpeaHeEM OOHUM Ye-
nosekoMm. Ho mogu X BO3bMU ee... Tak
4YTO BCE 9TV METOAbl Pa3BMBaOTCS U CO-
BEPLUEHCTBYIOTCS, U He OyAb Y YenoBeye-
CTBa OpPYyrux BO3MOXHOCTEN, MOXET, ”
3aMeHunn Obl HedTAHbIE CKBaXKWHbI -
poTepManbHbIMM, @ YroJfibHbIE LWaxThl BET-
psakamn. Ho noka kak pelueHne aHepre-
TU4Yeckol NpobnemMbl B LLESIOM akTyasibHO
Opyroe HanpasieHue.

OTteu, cnbilWULLb, PyouUT,
a 9 OTBOXY

ManeHbkoe oTcTynneHne. [azeTsl 1 Xyp-
Haslbl MHOIO NMUWYT O Tak Ha3blBaemMom
BOAOPOOHON SHepreTmke. YTo 310 Takoe?
970 crnocob pacnpeneneHns aHepruu,
[OCTaBkM ee OT MeCTa M3BMEYEeHUs u3

Kangnoat
PU3NKO-MaTEMATUYECKNX HAyK
J1.AliknHa3sun

NpPUPOAHOro pesepeyapa A0 MecTa no-
TpebneHus. NMoaTomy «BOLOPOAHASA SHEP-
reTuka» — He anbTepHaTUBa HU HedTH,
HUW YrA0, HXU aTOMY, HU BETPSKY... OTO —
rno4yra, KotTopas Bo3uT gxoynu. Pagyme-
eTcsa, noyta — AeNno BaxHOe, HO eLle

BaXxHee, CpaBHMBaAga 3HepretTndeckue
cxeMmbl, BbIOMpas meton A00bl4M—a0CcTaB-
KM—NoTpebneHus, NnpMHMMaTh BO BHMMA-
HMEe co4eTaemMoCcTb MeToaa AoObIYN U Me-
ToOa OOCTaBKM, paccMaTpuBaThb BCIO LEe-
nouky. HedTb xopoLia, B HaCTHOCTU, TEM,
4TO 13 AOObLITOro (HEPTb) OTHOCUTENBHO
JIErko NoJly4nTb BO3nmoe (6eH3unH), a ero
OTHOCUTENLHO YA0OHO NOTPebNAThL B aB-
TOMOOUNEe. BnekTpnu4ecTBo NoTpebnatb
ObI10 Obl ewe ynobHee, HO ero TPyaHO
BO3UTb. 3aT0 yaoOHO nepepaBaTb Mo
nposogam. M Tak panee... CTpos aHep-
retnyeckmne cxembl, Haao y4nTbiBaTb NO-
TepW Npu KaxaomM npeobpa3oBaHUN 1 CO-
obpaxeHunsa akonormm n 6e30nacHOCTM.

Ho BMecTO TOro 4tobbl y4eCcTb 3TU CO-
obpaxeHuns, ngu, Kak npasnno, NPocTo
COTbIn pa3 m3naraiT B MyCTOTY CBOWU
noBoAbl. [ToToMy 4TO GOJBLLIMHCTBO ChYy-
LiaTenen HUYEro He NOHMMAaET B BOMPO-
ce, a TOJIbKO axaeT, Te Xe, KTO MoHMMa-
10T, — uM3narailoT cBoe. A kak Obio Obl
X0poLo 0653aTb KPUKYHOB CAENaTb pac-
4YeTuK 1 NpeacTaBuTb ero. Beab 1 coob-
paxeHus 3konorum, n 6e3onacHoCcTU
MOXHO Bblpa3nTb B AeHbrax (To ecTb B
paboTe 06LLeCTBA), KOTOPbIE HY>XHbI A5
YMEHbLLEHUS Bpeaa 1 onacHoOCTU A0 He-
KOTOPOro ypoBHs. YTO npuBeneT K yoo-
POXaHMIO 3HEePrnn Ao COOTBETCTBYIOLLEN
unepsl. 1 Bonpoc pewmntcda. Ho mbl cein-
yac — He 0 rnoyte, a 00 UCTOYHUKE.

ATOMHYIO 3HEPruio, 4TO B PeakTope,
4yT0 B GoMOE, YenoBeK nosiy4yaeT, pasne-
nas agpa TSXEenNbiX 9NeMeHTOB Ha Bonee
nerkme. OgHako MUP YCTPOEH Tak, 4TO
QHeprnd, npuxogdaulasaca Ha HyKNnoH, Mak-
cumanbHa ons xenesa (B y4ebHMKax 3TO
Tak N Ha3bIBAETCHA — XENe3Hbl MakCcu-
MyM). A pa3 MakCMMyMm rnocepeamnHe, 10
3Heprua OyAeT BbIAENATLCH HE TOJIbKO
npun pacnage TdaXesblX, HO N coeaunHe-
HUN NEerkux 3N1eMeHTOoB. OTOoT npouecc
Ha3bIBAETCH TEPMOSLAEPHLIM CUHTE30M,
VIMEHHO OH MAeT B BOOOPOAHON 6ombe
1 TepMosinepHoM peakTope. MNoka He cy-
LLECTBYIOLLEM.

TepmosaaepHbIX peakuunm, peakuyunin
CuHTe3a, N3BEeCTHO MHOro. NcTouyHnkom



SHEPrun MoryT ObiTb Te, ONnS KOTOPbIX
€CTb HeJoporoe TonMeo. Npuyem BO3-
MOXHbI ABa MPUHLMMNANBEHO PasHbIX MyTH
3anycka peakuum cuHTesa. Kpatko onu-
wem 06a, CpaBHUM KX U 3aIMEMCSH TEM,
KOTOPbIV «BblBGpana XunsHb».

ManeHbkuii ObICTpPbIN
unu 6oNbLUOK MeasIeHHbIN

[epBbI NyTb — «B3PbIBHOM»: HEKOTOPas
9HEeprus TpaTUTCs Ha NPUBELAEHME OYEHb
Heb6ONbLIOro KoJM4YecTBa BeLecTBa B
Heob6X04AMMOE WCXOLHOE COCTOSIHUE,
NpouCXoauT peakuus CUHTe3a, Bblae-
nuBLIasics aHeprus npeobpas3yeTcs B
ynoobHyto ¢dopmy. Cob6CTBEHHO, 39TO OY-
neT BogopoaHas 6omba, TONbKO BECOM
B Munaaurpamm. B kayecTBe MCTOYHMKA
MCXOLHOW SHEPTUN UCMONb30BaTh aTOM-
Hylo 60MbOy Henb3s — oHa He ObiBaeT
«ManeHbkomn». MoaTomy npepnonara-
NI0Cb, 4TO MUANMMETpoBas TabneTka n3
[enTepuin-TpuTMEBOro nbaa (Mnn crTek-
NgHHaga cdhepa co cxaTol CMecbio Aen-
Tepusa n Tputua) 6yaeT obnyyaTbCcsa co
BCEX CTOPOH Na3epHbIMU UMMYNbCaAMMU.
MNOTHOCTbL 3HEPrMM HA MOBEPXHOCTU
[OJXHa BbITb NPU 3TOM AOCTATOYHO Bbl-
COKOM. A [OCTaTO4HO BbICOKas — 3TO
Takas, Npu KOTOPOI AaBfiEHNE BHELLIHE-
ro Closi Ha BHYTPEHHIOK YacTb Tabner-
K1 3anyckaeT peakuuto cuHTesa. Kpome

TOro, UMNynbC AOJSIXEH OblTb Ha-
CTOJIbKO KOPOTKUM, YTOObI BeLe-
CTBO, NPEBpaTMBLUEECS 32 HAHO-
CeKyHAy B nia3My ¢ Temnepary-
poi B [ecATb MUNNIMOHOB rpagy-
COB, He ycrneBano Obl pa3neTeTb-
csl, a naBuno O6bl HA BHYTPEHHIOD
yacTb Tabnetkn. BHyTpeHHAs
4acTb CXMMAeTcs 40 MIOTHOCTH,
B CTO pa3 06oJibliei, YemM nnoT-
HOCTb TBEPAbIX TEN, U HarpeBaeTcsa 40
cTa MUJINIMOHOB rpagycoB. Ona peakunm
CMHTE3a — caMoe OHO.

Btopon nytb. NcxopHble BewecTBa
MOXHO HarpeTb OTHOCUTENbHO MEAJIEH-
HO, OHW NPEeBpPaTATCS B Nna3my, a NOTOM
B HEE MOXHO NoObiM cnocobomM BBOAUTL
3HEepruio, BNIOTb A0 OOCTUXEHMUS YCIO-
BUIN Hayana peakumn. Ona npotekaHus
TEPMOSIAEPHONM peakumn Ha CMecu aen-
TEpUs C TPUTUEM U MOJTYHEHUS MOSIOXN-
TENIbHOIO BbIXOAA 3HEeprum (Koraa aHep-
rnsi, BbIAENMBLIAACS B pe3ynbTaTe peak-
ummn, 6yneT BoNbLUE 3HEPTUU, 3aTPaAYEH-
HOIM Ha ee ocyllecTBieHne) Heobxoau-
MO c034aTb nias3my ¢ niaoTHocTbio 104
yactuu/cm® (10-° aTm.), HarpeTb Npumep-
HOo oo 100 mMnH. rpapycoB (4ToObI sapa
MOrnuM cbanm3nTbCs, HECMOTPS Ha KyJo-
HOBCKOE OTTasIKMBaHWE) U NOOAEPXKMBATb
39TO COCTOSIHME HEe MeHee CekyHabl (Kpu-
Tepun JloycoHa). B aTom BTOpOM cCno-
cobe rnaeHas npobnema — yCToOM4nMBOCTb
nnasmbl. 3a CekyHay OoHa MHOro pas yc-
neeT paclIMpPUTbLCS, KOCHYTbCS CTEHOK
KaMepbl 1 OXnaguTbCs.

Mo cuTyaumm Ha cerogHs nnasma Bbl-
nrpana 4yetepTbduHan y nasepa — Mex-
nyHapoaHoe coobLecTBO NpUCTynaeT K
CTPOUTENbLCTBY AEMOHCTPALMOHHOIO pe-
akTopa. ATOT peakTop He ByOeT HacTosA-
LINUM UCTOYHMKOM SHEPTUN, HO OH CMpo-
eKTMPOBaH Tak, YTO MOCJSie HEero — ecnu

PECYPCbI

BCe HOpMaNbHO 3apaboTaeT — MOXHO
NPUCTYNUTb K CTPOUTESNIbCTBY «3HEPTETU-
4YeCKux», TO eCTb NpeaHasHa4YeHHbIX s
BKJIIOYEHUS B QHEProCeTb, TEPMOAAEPHbIX
peakTopoB. Torga B nonyduHane oynet
OAVH ydacTHUK. CTpaHHas cutyaums, cka-
3anu 6bl nobutenu cnoprta. Ho, kaxert-
csl, Hem3bexHas, 1 BOT NOYEMY: cCamble
KpynHble Gpr3nyeckme npoekTbl (YyCKopu-
Tenn, pagnoTeneckonbl, KOCMU4yeckune
NMPOEKTbl) CTAHOBATCS TakMMU 0POrVMMU,
4YTO OBOE UIrPOKOB OKa3blBAOTCH HE Mo
KapMaHy paxe o0beAuHMBLUEMY CBOWU
ycunus yenosedyecTtBy. Kctatn — Takoe
M3MEeHeHne NoNNTUKO-TEXHUYECKON nae-
onornm (KOpsiBo, a Kak nHaye ckasaTb?),
HaBepHoe, TOXe BaXHO A MPOrHo3un-
poBaHus GyayLiero.

Kakoe-To BpemMs ka3anock, 4To y 060mx
HanpaefeHUN ecTb WaHchl. MNoyemy no-
6enuna nnasma? HayyHble U TexHu4ec-
ke npobnembl UMennUch B N30ObITKE 1 HA
TOM HanpaeneHuu, 1 Ha gpyrom. Ho na-
3epHoe TpeboBaso XOpPOoLIero B3anmMo-
0eicTBUS CreumanmcToB U3 MHOXEeCTBA
HecBsA3aHHbIX obnacTelr. M Ha nazepHom
Xe HanpaBneHun 6bino mMeHee 3addek-
TUBHO MeXAyHapoaHoe B3aumopeii-
CTBME, MOTOMY YTO... Kak Obl 3TO NOMar-
ye ckasaTb... CBEPXMOLLHbIE Na3epbl He-
KOTOpOEe BpemMs paccMaTpuBanmCb Kak
BO3MOXHOE opyxue. MNpuyem Te, KTO
3aHMMancs nasepamu no obe CTOPOHLI
OKeaHa, He 04eHb-TO CMNeLnIn paccesaTb
panyXHble HaJeXAbl FeEHeEPasoB 1 Noan-
TUKOB. [eHbrn Ha uccrnemoBaHus Hago
BeOb roe-to 6patb, He npaega nn? Ho
BEPHEMCS K peakTopy.

CtpaHHbIli TpaHchopmaTop

Mobenntens yetTsepTbdurHana 30ByT TO-
Kamak. 13 Bcex CanToB B MHTEPHETE, HA
KOTOpPbIX OH YNOMUHaeTcs, Ha 15% Mox-
HO HaNTM ero MMs, HamnMcaHHOE OLWu-
604HO. YTO0ObLI OONbLUE He owunbanuce,
NMOSICHUM, 4TO Tokamak — 310 TOpoun-
nanbHas KAmepa MAIHWUTHas, HO «po-
ouTenu», nasas nmsa, sameHunu I Ha K,
4TOObl HE BO3HMKAJIO acCOLMALININ C YEM-
nmobo «Mmarnyeckum». Takme Obinn Bpe-
MeHa. Tenepb MHOrAa NULIyT, 4TO UMeE-
nmcb B Buay «MArHutHble KaTtywkm».
McTopusa yacTo nepenuvcbiBaeTcs.

O mnctopun npoekTa pacckasbiBaTb He
OyoemM — MnpocTo MOTOMY, 4TO 00 3TOM
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yX€e HanmcaHo [OCTaTo4HO MHOro. YcT-
POMCTBO BbIMNSAUT Tak: TopoupanbHas
Kamepa HageTa Ha CepaeyHNK TpaHchop-
MaTopa, nia3mMa B Kamepe ABndeTcd, no
cyTv oena, o6MOTKoW TpaHcdopmaTtopa.
BTopas o6bmoTka — 9T0 0Obl4HAss 0OMOT-
Ka Toro xe TpaHcdopmatopa. M3 kame-
pbl OTKa4MBalT atMocdepy, NOTOM B Hee
HanyckalT CMeCb ra3oB, CoAepPXaLLnX Te
aToOMbl, KOTOopble OyayT y4yacTBOBaTb B
cuHTe3e. 3aTeM Mno NepBuYHON 0OMOTKEe
TpaHcdopmaTopa NponyckarT UMMYbLC
TOKa, TakoW, 4Tobbl BO BTOPUYHOM «00-
MOTKE» — TO €CTb B ra3e — npou3oLLlen
npo6oi U Hayanocb NpPOTEKaAHWE ToKa.
[Mpn npoTekaHun ToKa nnasma Harpesa-
€TCs, HO OOHMM 3TUM METOOOM He yaa-
eTcs HarpeThb ee Bbille 20 MNH. rpagycoB
(c pocToM TemMnepaTypbl CONPOTUBNIEHNE
nnasmbl U BblOENEHNE Ternia yMeHblua-
toTcs). Tok, KOTOpbIN MPOTEKAET No nnas-
Me, CO34aeT CBOE MarHUTHOE nosne, OHO
CXMMaET nnasmy, yBenmymBas ee Temne-
paTypy M KoHueHTpaumio. Ho aToro ewe
HEeaOoCTaTOYHO ANA AOCTUXEHUSA KpUTepusa
JloycoHa, NoaTomy nnasmy HarpesatoT 4O~
NMONIHUTENBHO. DTO MOXHO JAeNaTb 3NeKT-
POMArHNTHbLIM N3ny4eHnem C 4acTOTOM OT
10 Mru, go 10 I'ru, NOTOKOM HenTpanb-
HbIX aTOMOB C BbICOKOW 3HEPIrnen — OKo-
no 0,1 MaB wnn cxaTnem BHEWHUM ne-
PEMEHHBLIM MarHUTHBLIM MOJIEM.

Ewe pa3s o pposax

Jlerye Bcero npoucxoguT CnvsHue a0ep
M30TOMOB Bogopona — aentepus D n Tpu-
Tma T. Aopo pentepusa cooepXuT oauvH
NMPOTOH W OAMH HENTPOH. [enTtepnin ectb
B BOAE — NPUMEpPHO oauH aToM Ha 6500
aTOMOB BOAOpOAa. Apo TpUTMS COCTOUT
13 NPOTOHA 1 ABYX HENTPOHOB. Mpn CUH-
Tese apep pentepus n Tputus obpasy-
loTCH renuin He ¢ aToMHOM Maccon, pas-
HOW YETbIPEM, HEMTPOH N, N BblAENAeTCH
aHeprua — 17,6 MaB:

D+T="%He +n + 17,6 MaB.

Lpyron BapmnaHT — cnusgHue AByX 940ep
nentepusa. OHO NPOMCXOOUT MO OBYM Ka-
Hanam NpPUMepHO C OAMHAKOBOW BEPOAT-
HOCTbIO: B MepBOM 006pasyloTca TPUTUIA,
NMPoOTOH p U Bblaensgetca 4 MaB, Bo BTO-
pPOM — rennin ¢ aTOMHOM Maccon 3, Hen-
TpoH 1 3,25 MaB:

D+D=T+p+ 4,0MaB,

D + D = °He + n + 3,25 MaB.

CkopocTb peakumm D + T B cOTHU pa3s
BbllLe, YyeM ang peakuum D + D. MNMoaTto-
My, mncnonedys peakuyio D + T, 3Haum-
TENbHO nerdye OOCTUYb YCNOBUIA, Korpa
BbIAENNBLLAACA TepMosioepHas aHeprus
npeB30ONAET 3aTpaTbl HA OpraHM3auuio
NMPOLECCOB CNUSHUS. BO3MOXHbI U peak-
LU crHTE3a C y4acTUeM OPYrux afieMeH-
TOB — nnuTus, 6opa 1 ap. OaHako aTn pe-
akuMmM rnpoTeKaT C HYXHOM CKOPOCTbIO
npu Taknx Temnepartypax, KOTopble Mbl
naxe He Oyaem HasblBaTb, YTOObI He My-
ratb YynTaTenen.
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Kak ckasaHo Bblllie, TPUTUN HecTabu-
neH (nepwop nonypacnaga 12,4 roga),
HO ero npegnonaraeTcs nofyyaTtb Ha
MecTe, U3 M3oTona AMTuUa U nony4vaio-
LMXCH B peakTope Xe HENTPOHOB:

5Li4+n=T + “He + 4,8 MaB.

OOHOBPEMEHHO 3TOT Xe NUTUN (cuc-
Tema, ero cogepxauias, Ha3blBaeTcs
OnaHKeToM) HarpeBaeTCcs U MOXeT CNy-
XUTb TEMNIOHOCUTENEM B MepBOM, pa-
ON0akTUBHOM KOHTYype. [lanee oH nepe-
[aeT Tenjao BTOPOMY KOHTYpPY, B KOTO-
poM BOAMYKA ucnapseTcs, ganee kKak
006bI4HO — TypOUHa, reHepaTop, NPOBO-
[a, NacKoBbIli CBET HACTOJIbHOM Nnamnmbl,
M yuTaTeNlb C XMMUEN U BCEN 3TOW XN3-
HbIO B pyKax.

Jlep, v nnameHb

Mpob6nema 3akno4YaeTcs B TOM, 4YTO CNM-
AHUIO A0ep NPendaTCcTBYOT 3J1eKTpunyec-
KMe cunbl pactankmpaHus. Noatomy ans
CUHTE3a Heob6X04MMO NPEOLONETL KYy10-
HOBCKUII Gapbep, TO €CTb COBEPLIUTb
paboTy NpOTMB CUN pacTaNkKnBaHus, co-
obuwaa aapaMm HeoOXOAMMYIO SHEepruio.
CyuwiecTByiOT TpM BO3MOXHOCTU. [lep-
Basi — pas3orHaTb B YCKOPUTENE My4yoK
MOHOB 1 BombapanpoBaTb UMK TBEPAYIO
MULIEHb. ITOT NyTb HeabdeKkTnBeH —
3HEpPrus pacxonyeTcs Ha WOHU3auUio
aTOMOB MMULLEHU, @ He Ha cOAMXeHne
anep. Bropon nyTe — HanpaBuTb Ha-
BCTPEYy ApYr ApYry ABa YCKOPEHHbIX Myy-
Ka NOHOB. JTOT NyTb HE3APDEKTUBEH U3-
3a HU3KOW KOHLLeHTpaunn saep B nyykax
1 Masioro BPEMEHUN MX B3aMMOLENCTBUS.
Lpyroi nyTb, N0 KOTOPOMY W HanpaBu-
nmcb GU3NKK, NOKYPUB Yy OYepemHOro
KaMH$ C MONyCTepTor Hagnucblo: «Ha-
NIEBO NOWAELLb... HANPaBOo NMONAELb...», —
Harpes BelecTBa A0 BbICOKUX TeMnepa-
Typ (nopsaka 100 mnH. rpagycoB). Yem
BblLLE TEMMepaTypa, TEM BhILLIE CPEOHSS
KMHeTn4eckKaa 3Heprmnda 4actul un Tem
B0JIbLLIEE UX KONMMYECTBO MOXET NPEOO0-
neTb KYNOHOBCKMA Bapbep.

[Mnasma XmBEeT B MarHUTHOM TMone.
MoCTOSAHHOE MOJIE MOXHO 6bI1I0 Obl CO-
34aTb MOCTOSSHHBIM MarHUTOM, XOTS
30eCb €CTb OrpaHnyeHns. Ho B gaHHOM
cny4yae BOMPOC O MOCTOSIHHOM MarHute
HE BO3HWKAET, MOTOMY YTO MOJS HYXHbI
nepemMeHHble. 3HaYUT — SNEKTPOMArHnuT.
B Hem ecTb 0O6MOTKa, y 0OMOTKM eCTb
COMpOTUBIIEHME, @ NPU MPOTEKAHUN MO
Hen Toka BblaengeTcsa Tenno. Korga ato
npoucxoamT B nnasme, TeNNO UAET B
neno, a B o6MoTke — Bce HaobopoT. U
Tenno Hago OTBOAUTL (CropesLluas u3o-
NALUMS HESKONOMMYHa...), U SHEPrun0 Ha
nponuxmeaHve Toka nNo obmoTkam npu-
XOAUTCHA TpaTuUTb. [lpnyemM ¢ Tokamakom
cuUTyauns TakoBa, YTO Ha paboTy 3nekT-
poMarHuToB TpaTtunacb Obl 3amMeTHas
[ons nosiydeHHon aHeprun. O6mAaHoO,
BaHb! lMpuyem aTa cuTyauuss B HOBOWM
3HepreTuke BO3HUKAET HE MepPBLIN pas.

Korpa cobupanuce genatb MarHuTorng-
poanHaMmnyecKkni reHepaTop, TOXe BO3-
Hukna npobnema nuTaHus marHuTa. Pe-
LIeHNne N3BECTHO: CBepXNpOBOANUMOCTb.
OcTtanacb Menoyb — BOMIOTUTb B METANI.
Ho... NpvBenem oavH 4acTHbIN NpUMeEp.

K Bonpocy o npoBoaax

«B kayecTBe NpoToTUNA KOHCTPYKLMIN MPO-
Boaa S-12 ncnosnb3oBaH KOMNO3nUT Sn—P.
B cBepxnpoBogHuke S-12 ceMb MHOro-
BOJIOKOHHbIX MOAyJien ¢ nepudepuiiHbiM
NCTOYHMKOM 0OJ10Ba pa3MelleHbl B TaHTa-
nosBoM anda¢py3noHHOM bapbepe ¢ BHeLl-
Hell cTabunuaupyioLlein meaplo. BonokHa
CBepxXnpoBoAsLLero nporoga S-12 cogep-
Xanu 2 at. % TuTaHa, BBEOEHHOr0 B HUX
ycoBepLeHCTBOBAHHLIM METOO0M «UCKYC-
CTBEHHOr0 nernposaHuns». Tepmuyeckas
obpaboTka npoBoga S-12 ¢ uenbio dop-
MUPOBAHUA COeaNHEHUsA Nbgsn nposoau-
nacb B Bakyyme no MHOroctyneH4atomy
pexumy. MNonepeyHoe cevyeHne npoeoga
S-12 nocne okoH4YaTenbHOM TePMUYECKON
00paboTkM NPEeLCTaBNEHO Ha PUCYHKE...
B pe3ynbrate pasnnyHbIX yNy4dLlleHn, pe-
a/In30BaHHbIX B KOHCTPYKUUKX CBEPXNnpo-
BOAHMKA S-12, N0 CpaBHEHMIO C MPOBO-
nom Sn-P, 6bina nonyyeHa Bbicokas nioT-
HOCTb KPUTUYECKOro ToKa... [oBbILEHME
TOKOHecCyLLeli CnocoBHOCTM OOBbACHSAET-
cs1 popmmpoBaHMeEM 0C060 MENKO3EPHN-
CTO¥4 CTPYKTYPbI CNnoes coeamHeHns Nb,Sn
B CBEpPXNPOBOAHMKE S-12 ¢ pasmepom
3epeH nopsaaka 50-60 HM.

B obmoTkax nononganbHOro nongd mar-
HuTHOM cuctembl ITER npepnonaraetcs
ncnonb3oBaTb «kabenum B KOHAyUTE»
KPYynHOro ce4eHnd, BbINOJIHEHHbIE C NPU-
MeHeHneM NbTi ceepxnpoBoAHNKOB. OHK
BbIMOJIHAOTCA M3 MHOrOCTaAMNHO CTBU-
CTUPOBaAHHbLIX CBEPXNPOBOAALLNX CTPEH-
00B, NOMELIEHHbIX B KOHOYUT N3 HepXa-
BeloLwen ctanu... N3 BbICOKOYNCTbIX rO-
MoreHHbIX NbTi cnnaBoB € NpPUMEHEHU-
€M PexXnmMoB BblaaB/IMBaHUA NMPU HU3KNX
TemnepaTtypax U CKOPOCTU U3rOTOBNEHbI
o6pasupbl NPOBOAOB C ANAMETPOM BOJIO-
yeHuns 10 mkmM... B npouecce naHHom pa-
00Tbl AOMXKHbI ObITb ONPOOOBAHbI Pa3NNY-
Hbl€e KOHCTPYKLUMKN NPOBOAOB AMaMEeTPOM
0,75 MM Cc anamMeTpoM BONTOKOH 6—7 MKM,
B TOM 4YMCNE N C HU3KUM KOIPDPULMEH-
TOM 3anonHeHua no NbTi cnnaBy — me-
Hee 20 %, a C uenblo YMEHbLUEHUS YPOB-
HSl NOTEPb B KOHCTPYKLMIO NPOBOAA BBO-
OSTCA pe3ncTrBHble 6apbepbl N3 MeaHO-
HUKeneBbliX CrJjiaBOB. ,ﬂ,)‘lﬂ YMEHbLLUEHNA
noTepb Ha cnapMBaHWe CTPEHAO0B B KOH-
nyute oTpabaTbiBaeTCsH TEXHOMOMMS Ha-
HeCeHnda Ha NOBEPXHOCTb CTPEHOO0B HU-
KENeBoro noKpbITUS...».

OTOT OTPLIBOK M3 OOHOW CTaTbM «MNPO
nposoga» NpuMBEAEH 34eCb He Ang TOro,
4yT0ObI Bac Hanyratb. A 4yToObl Noka3aTb —
B Y3€HbKYIO-Y3€HbKYIO LLEN04YKYy — HYTPO
Bonpoca. Beap 3a kaxabiM C/IOBOM B 3TOM
OTpbIBKE — HE ManeHbkas pabota. Kax-



OblA HA3BaHHbIA 3NIEMEHT, KaXablh pas-
Mep, kaxaoe BpemMs 06paboTku, Temne-
paTypy, CKOPOCTb BOJIOYEHUSA — BCE HAAO0
BbIOpaTh M3 OECATKOB BapuaHToB. YTo
OyneT, ecnu AecsaTb YMHOXWTb Ha OeCaTb
1 ele HeckKosibko pas Ha gecsaTb?..

J106011 KPYNHbI TEXHUYECKUA MPOEKT
cobupaet B cebe — M He B Kyuy,
a B CMCTEMY — ThICAYN U MUNIMOHbI Ha-
YUYHbIX U MHXEHEPHbIX 3aday. Ecnn Bam
XOTb HEMHOIO M3BECTHO 06 3TOM, TO Bbl
MOXeTe npencTaBuTe cebe Ty nupamu-
Ly peLlleHunin, BepLunHOM KoTopon Yeno-
BEK OOHaxnAbl A0TAHYACA A0 JlyHbl... U
KOTOPOW OH 3aBTpa OOTAHETCH OO0 HO-
BOli 9Hepruun. MI3obpeTtaTtensHoe Mbl BCe-
Taku XWUBOTHOE.

Yucro He Tam, rge MmeTyT,
a Tam, rge He copSsiT

PasymeeTtcsa, a10 gemarorusa. Ctauuo-
HapHOEe KONMMYECTBO rpsi3n 3aBUCUT OT
COOTHOLUEHUNS CKOPOCTEN AaHHbIX NPO-
LLeccoB. Ho npu orpaHM4eHHON CKOpPO-
CTV NogMeTaHUs — a OHa Bcerpga orpa-
HWYEeHHa — OEeNCTBUTENbHO UMeeT
CMbICJ1 YMEHbLLUUTb CKOPOCTb 3arpsa3He-
Hua. [na Tokamaka YyncrtoTta naasmbl —
BOMpPOC €€, NnasMbl, XU3HN U CMEPTU:
npumMecu NpekpawalT peakumno rope-
Hug. MonagaloT OHM B NiasMmy co cTe-
HOK Topa (3anyckaemble B 00bEM pa-
6ouve BellecTBa MOXHO OYUCTUTbL). A
CTeHka kamepbl paboTaeT B Takux XO-
poLmnx ycnosusx, 4To npobnema ee na-
roToBJIieHUA nojsydunna cobCTBEHHOE
nmsa: «npobnema nepBoit cTeHkn». M60
BCE, 4YTO JIE3eT M3 nnas3mbl — HEUTPO-
Hbl, MPOTOHLI, NOHbI N N3Ny4eHne OT UH-
dpakpacHoOro 4o raMmMa-uany4yeHus, —
BCe AOCTaeTcqd enn. B pedynbraTte CTEH-
Ka paspywaeTtcsa, TO eCTb NPOCTO ne-
pecTaeT CyLLeCTBOBATb, a N0 Xo4y Aena
BCE MPOAYKTblI paspyleHns nonagawT
B nnasmy. PelweHuna npobnem cToliKo-
CTU N «HEBPELHOCTU» HAXOAATCH, YBbI,
B NMPOTMBOMOJIOXHbLIX HaMpaBleHUSAX.
MN6o yem TAXenee WMOH, TEM OH Bpea-
Hee (BonycTUMblE KOHLUEHTpaLUN TaH-
Tana n Bonbdpama B CTO pas3 MeHbLUE,
yem yrnepopa), a 6ONbLWINHCTBO CTON-
KMX MaTtepuanoB CO34aHO MMEHHO Ha
OCHOBe Taxenbix meTannoB. OgHO Bpe-
M$ Oonbluve HageXabl BO3naraancb Ha
yrnepogHble Matepuanbl U KOMMO3UTbI

Ha ocHoBe kapbuaos, 6O0PUAOB U HUT-
punaos. PaccmatpuBanmcb NOpPUCTbIE U
npodunmpoBaHHble (¢ pebpamu nnm ur-
namu) cteHku. N BooOLie, TpyaHO cka-
3aTb, YTO He paccMaTpMBanoCb, HO B
nuTore ceiyac BelbpaH 6epunnuii.

3eneHbie N cnekynauumn

He nonmnTe MeHs HenpasBuibHO, CO3
«M» HEe O03HayaeT 3Haka paBeHcTBa. Ho
OONbLUNHCTBO Pa3roBOpoB 06 3KONOrnK,
onacHocTn, 6e30nacHOCTM U T. AO. Be-
OyT NoAn, KOTOpble B CYTW Aena He no-
HMMaIT HUYErO M MELalT MOHUMATb
opyrum. 3aTo Ha cTpaxe AenakwTcsd u
GonbliMe OEHbrM, U NONUTUYECKUE Ka-
pbepbl. CKONMbKO KpUKa CTOUT O KJIOHM-
pPoOBaHNN — a MHOrne Nim N3 Kpn4vaeLinx
3HaloT, 4To 3T0 Takoe? CKONbKO Kpuka
OblI0 0 BBO3€ pafNOaKTUBHBIX OTXO-
AOOB — MHOrme nuv B34 U nocyuTannm
Ha Oymaxke Mncbl U MUHYCbI? YTOObI
He okasaTbCs B 9TOM TOJNEe, TEXHUYEC-
KN TPe3BO OLLeHMM BPeaHOCTb M onac-
HOCTb TOKamMaka.

BpenHOCTb Kak TakoBas y Tokamaka
OTCYTCTBYET — TakK Xe, Kak 'y aTOMHOIro
peakTopa. Hukakux BpeaHbIX BELLECTB —
HWU XUMWYECKMX, HN PaA0aKTUBHbLIX — OH
HEe BblOEeNndeT. 3ameTum nONyTHO, 4TO
pasroBopbl 0 6e3yMHON BPEAHOCTN CTaH-
UM Ha yrne v gpyroMm opraHm4eckom
Tonnuee TPebyloT yTouHeHus. Ecnu ro-
BOPUTb O CYLLECTBYIOLNX — Aa, UX BblO-
poCbl BpeAHbl. HO B NpUHLMMNE O4YNCTUTb
oTXoadLme ra3dbl MOXHO, XOT4 3TO yBe-
JINYUT CTOMMOCTb 3Heprun. BoT 310 1
LOMXHO 06CYXAaTbCs — CKOJIbKO Mbl FO-
TOBbI M1ATUTb N 3a YTO UMEHHO? B noe-
ane nonuTrKa, KOTOPbIA BbIXOAUT Ha TPU-
OyHy 0e3 kanbkynaTopa, Hago oTnpas-
naTb oOpaTtHo, 3a napTy.

Tenepb HacyeT onacHocTu. Bcto ncto-
puio TOKamMaka riaBHoM ero GuanyecKkon
(He TexHu4yeckol) npobnemoli Gbina yc-
TOMYMBOCTb — MJIA3MEHHbIN LLIHYP U3rn-
6anca u pacwwmpsancs. NMNoodbopom KoH-
durypaumm MarHMTHOro Mnoss ycTomyu-
BOCTb MJa3mbl yAaNiocb YBENMNYUTbL Ha-
CTOMbKO, YTO CTajla BO3MOXHOW TEXHU-
yeckas peanusaums. Ho 4To npomsonaer,
€Cnn BCe-Taku peakTop paspyumtcsa?

OTBET TakoB: ECNN FOBOPUTL O NOCNeA-
CTBUAX aBapum C paspylieHnem, Toka-
MaK CYLLECTBEHHO MEHEEe OMnaceH, Yem

aTOMHbI/i peakTop, U He HaMHOro BGonee
onaceH, Yem CTaHuus Ha yrne. Bo-nep-
BbIX, aTOMHbIV PEaKTOP COOEPXMUT B cebe
3anac ropt4yero Ha rofbl HOpMasbHOW
paboTbl. ITO GONbLWON NAOC ANA noa-
BOOHOM NOAKN U KOCMWYECKOro noneTa,
Aa N penbCbl MEHbLLUE NCTUPAKOTCA — HE
Hapo TonMBO BO3UTbL. HO 3TO Xe co3pa-
€T NPUHLMMMANbHYIO BO3MOXHOCTb KpYym-
HOM aBapun. A B TOKaMake 3anaca Hert.
Bo-BTOpbIX, MOCKONBLKY NPU peakLmm CUH-
Te3a Bblgensietca OoNblle SHEPrun, TO
npu CPaBHUMOW MOLLHOCTM CamMu KONn-
YyecTBa BeLLECTB OyAyT MeHbLUE — nnas-
Ma B TOoKamake «BeCUT» MeHblle cTa
rpaMmmoB, a CKOJIbKO BECUT aKTuUBHadA
30Ha peakTtopa? M HakoHel, TPUTUIN NMe-
€T MasieHbkui nepuog noaynpacnaga u
caM no cebe He 900BUT. C TeM, 4To Bynib-
KaeT B aTOMHOM PeakTope, MOXHO He
CpaBHMBATb.

B wnHxeHepHoM npoekte UTIOP npu-
BEeAEH aHanmM3 aBapUMHbIX CUTyauui
C OLEHKOM BO3MOXHbIX BbIOPOCOB pa-
ONO0AaKTUBHOCTN. MakcnmanbHO BO3MOX-
HbIi BbIOpOC He npeBocxoguT 50 r no
TpUTUio, 25 r NO nNpoaykTamMm Koppo3un
n 40-100 r no nbinn, obpasyioLleinca B
nnasmMeHHonm kamepe. lNpu aBapum cym-
MapHble [03bl 06Nly4eHUS Ha rpaHuue
nnowankm CTaHuMmM OKa3blBaADTCHA B 2-
10 pa3 Huxe OONyCcTUMOW AN Hacene-
HUA 003bl, TAK 4TO [aXe 3BaKyauun He
notpebyeTtcs.

B 3aknoyeHne npoumnmTupyem nocta-
HoBNneHune [MpaButenbctea PP ot
21 aBrycta 2001 r. N 604 «O6 yTBEPX-
LOeHN pepepanbHONM LEeneBow nporpam-
Mbl «MexayHapOoOHbIi TEPMOSOEPHbIN
peaktop UTIOP». UTtak, «Poccuiickasa
depepauns He BbIxoAuna ¢ nNpepnoxe-
HMEM O pa3MELLEHUN CTPOUTENLCTBA
peakTopa MTOP Ha cBoel Tepputopun,
no3ToMy Kakoe-nubo ero BIUSHUE Ha
COCTOSIHME OKpYyXalolwen cpenbl B Ha-
wen cTpaHe MOJIHOCTbIO MCKIIIOYEHO>.
MHTEepecHO — 3TO y HUX Takas Ncuxo-
NIOrns UM 3TO NPOCTO NonynmMam?
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Kaccema

dueepmopa
Ha pucymke
u 6 uexe
Kangnpat .
$dU3nKo-maTemaTmyecknx Hayk
C.M.Komapos

ITER cuger
Bnepeau

B 10 Bpemsa kak Benylime GpU3NKU-TEPMOSAEPLUMKA 0OCYyXAAT
0COBOEHHOCTM NOBeAEHUS NNasMbl, CNOCOObl YKPOLLEHUS TOW UK
MHOWM MopApbl KonebaHuii ee LIHypa B peakTope, NOANTUKN BCTYMKU-
N1 B 3aBEepLUAIOLLYyI0 CXBaTKy 3a NpaBo NOCTPOUTbL B CBOEN CTpaHe
pykoTBopHoe ConHue. N urpa, npaBo Xe, CTOUT CBEY: CTOJb FPaH-
OMO3HOE CTPOUTENbCTBO 0ObEKTA, LENNKOM MNpencTaBsiolLero
cob6oli obpaszel, HOBOW TEXHONOrNKN, AAET OFPOMHbIV UMMYNbC pas-
BUTUIO NMPOMBbILLJIEHHOCTU CTPAaHbI-X0391HaA.

McTopusa ITERa (MexaoyHapooHOro TepMosSaepHoOro aKkcnepum-
MEHTaNIbHOro peakTopa) HaymMHaeTcsa B Hosbpe 1985 ropa, koraa
HepaBHO M3bpaHHbIi MeHepanbHbI cekpeTapb LK KIMCC M.C.Top-
6ayeB Ha neperosopax B XXeHeBe npennoxun npeanaeHty CLUA
P.Peiirany, a notom n npe3ungeHty ®parHunm d.MuttepaHy Ha-
4yaTb COBMECTHble paboThl MO CO34aHUI0 TEPMOSILEPHOro peak-
Topa. B 1991-1992 ropax 9TO npensoXeHne HakOHeL, Havyano
BOMJIOWLATLCSA B YepTexax. [10 3ambicny yyeHbix U nonntukos ITER
OKaxeTCcs NepBbIM TEPMOSAEPHBIM PeakTOPOM, KOTOPbIN BblJACT
6onblle 3Heprun, 4em nNoTpebuT. [Ang 3TOro NnaHMpyeTcs yaep-
XaTb ropga4vyto nna3my cHavasia xoTqa Obl WeCTb CeKyHa, a NnoToM
YBENNYUTL 3TO BPEMS [10 YEThIPEXCOT. B pesdynbTate, notpebnss
TONbKO Ha pasorpesB nna3mbl 50 MBT MoOWHOCTM OT COCenHeEN
A0EepPHOI anekTpocTaHuun (a BCero peaktopy ans paboTbl mno-
Tpebyetca 120 MBT aHepruu, ITER ctaHeT BbigaBate 500 MBT.
CHavana Obll0 4eTBEPO NpeTeHaeHToB. locne 0XecTo4YeHHOM
60pbObI X ocTanochb Asoe: PpaHums n AnoHus.

«B cBI3M C OCKyAeHMEM NPUPOLHLIX PECYPCOB HACTYNuUIo
BpeMS AJig Toro, 4To6bl NPUHATL BCE Mepbl 1 o6ecnednTb Oyay-
e NoKoNneHns Noae HagexXHbIM UCTOYHUKOM aHeprun. MNpo-
ekT ITER — Hawa rnaBHas Hagexaa 06pecTu Tako UCTOYHUK», —
rosopuT Knop OHepe, KoTopas yyacTBoBasna B OJHOM U3 3KCne-
onunii Ha MexayHapoaHON KOCMUYECKON CTaHLUK, @ HbiHE BO3-
rnasngaet MMHUCTEPCTBO UCCAEA0BAHNIM U HOBbIX TEXHOOMMA B
npasutenbctTee @paHumnn. «Mbl cynTaem, 4To nyyliee MecTo Ans
ITERa — okpecTHOCTM NpoBaHCKOro ropoga Kapapaiw, — 3asB-
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ngeT npeacrasmTenb GpaHLy3ckon Kommuccum no aToOMHOM SHep-
rum XaH-Muwenb BatTepo. — B Kapgapalwe yxe ecTb nccneno-
BaTeNbCKU UeHTp, rae ¢ 1988 roga paboTaeT cBepxnpoBOAs-
wmin Tokamak «Topa Cynpa». Tam Xe pacnosioxXeH nccneposa-
TEeNbCKUN 94EPHBIN peakTop, NOCTaBASOWMN eMy aHepruo. Kpo-
Me TOr0, MEeCTHbI€ B/1IaCTU rOTOBbI BNOXUTb 450 MUITMOHOB €BPO
B 3TOT NPOEKT. A 4TO KacaeTCsa MOLHbIX 3NEKTPOCTAHLUWNA, KOTO-
pble HYXHbl AN Harpesa naa3mbl, TO UX B Hallel cTpaHe npe-
[OCTaTO4YHO».

«QKCNEePUMEHTaNbHbIA PEaKTOP HYXHO CTPOUTb, KOHEYHO Xe, B
AnoHuun, B MecTedke Pokacco Ha ceBepHoM nobepexbn XoHC, —
oTBeyaeT emy Tocuxmas LlyHemauy, OvpekTop nenapTtamMeHTa
ANOHCKOro MHCTUTYTA MCCNenoBaHNI B 061aCT aTOMHOWN 3Hep-
reTukn. — ANOHCKON MPOMBbILAEHHOCTU YXXEe HEOAHOKPATHO Npu-
XOAMNOCb MMETb [en0 C U3roTOBJIEHMEM OrPOMHbIX AeTanen Ha
CBEPXTOYHbIX CTaHKax. ¥ Hac umeetcs 60/bLION onbIT B 06palle-
HUW C TPUTUEM U HaleHbl HAAEXHble CNOCobbl ero TPaHCNopPTU-
POBKM B pamMKax CyLLEeCTBYIOLLMX LOFOBOPEHHOCTEN O HEPACMpPO-
CTpaHeHUN aAepHOro opyxusa. B uenom xe Pokacco — npekpac-
HOEe MeCTO C MATrkKUM KJInMaTOM, XOpOoLwWnmMum reonorm4ecknmm na-
pamMeTpamMu 1 MOLLHbIM CHaBXeHNeM aHepruein ot Gananexatimx
A0EpHbIX 3NeKTpPoCcTaHuMiA. A oTpabOoTaHHYI0 BOLY KOHTypa OX-
naxaeHns MOXHO cOpacbkiBaTb MO0 B pacrnosioXeHHOe PAaoM
Mope, nmbo B 03epo Takaxoko. [axe ecnn Mmbl cOPOCUM B MOpe
3,5 BT Tenna, Temnepartypa BOAbl BbipacTeT He HGonee 4eM Ha
OOVH rpagyc, U 3TO He NOBPEAUT MOPCKMM obutatensam. Kpome
TOro, MO MOPIO MPOLLE AOCTaBAATb OFPOMHbIE KOHCTPYKLUUN pe-
akTopa, a B Pokacco ecTb nopt». — «Y Hac B Mapcene ToxXe eCTb
nopT, a AN [OCTaBKM KOHCTPYKLMWIA BCEr0-TO HAA0 NepecTpouTb
HEeCKOJIbko MOCTOB Mo gopore Ha Kapapaw. 3aTo y Hac, B [Mpo-
BaHCe, HMKOrga He ObIO 3aMNIETPSACEHUN, HE TO 4TO Ha XOH-
clo», — napupyeT batTepo.

O6wwuii Bknag Poccum B npoekT ITER coctaBnset 17%, a B cTpo-
MTENbCTBO peakTopa Mbl XOTUM BNIOXUTb 10% 13 nonHoro Goaxe-



Ta B 4,8 munnnapaa eBpo. ITo ropasfo MeHblUe, YeM y eBponeii-
ueB unn anoHues. OQHAKO HalKMM YYEHbIM €CTb YTO MPEeASIOXKUTb
B COBMECTHbI/A NpPoekT. Hanpumep, TEXHONOrMMU N3roTOBNEHUS
CBEPXMPOBOASALLMX MArHUTOB, 6€3 KOTOPbIX HENb3S YAepXaTb nnas-
MY, WX KOHCTPYKLUMS AMBEPTOPA — CUCTEMbI, YEPE3 KOTOPYHO MO-
NlydeHHaa B pe3ynbTaTte TEPMOSAEePHON peakumm 3HEPrus BbiBO-
OUTCA U3 cuctemol. B
yncne OTeYeCTBEHHbIX
NPUOPUTETOB Takxe
obonouka Ang nepBow
CTEHKM pEeaKkUMOHHOM
kamepsbl. Ee 6yayT ne-
naTb U3 caMoro Nerko-
ro Metanna, 6epunnus,
YHUKAJIbHblE TEXHONO-
rmm obpaboTkn KOTO-
POro co3gaHbl HaWMn
y4eHbIMU 32 BPEMS Bbl-
NONHEHUS KOCMUYec-
KO 1 a8epHoi npo-
rpamm.

Kak n nonoxeHo T0-
kamaky, ITER coctout
13 KkaHana, rae umpky-
NMpyeT nna3ma, MarHu-
TOB, CO3JaloLuX none,
M CUCTEM Harpesa
nnasmbl. K aTomy npu-
naratTcd BaKyyMHble
HacoChl, MOCTOSAHHO OT-

CelCl(llﬂ UCHMPAAbHO20 KAHAAA HA DUCYHKe U 6 uexe

Cxema ITER

KayvBaloLLmMe rasbl U MaTepuan, NCNapeHHbli CTeHKaMK KaHana, u
cucTemMa A0CTaBKM HOBbIX MOPLMIA TOMAMBA MO Mepe ero Bbiropa-
Hus. O6wwmin anameTtp peaktopa — 30 meTpoB. Camble Taxenble
ero yacTn — 6110ku kaHana pasamepom 12x8x8 mMeTpoB 1 BECOM Mo
600 ToHH, a Takxe getann marHuToB Becom ot 200 go 450 TOHH
kaxpasa. Ans oxnaxneHus BCex CUCTEM peakTop AOMKEH NoTpeo-
naTb 33 ThicS4YM KyOBOMETPOB BOAbI B OEHb.

Mo 3aMbICNy y4eHbIX, B KaHal MOMELLAOT Pa3pexeHHbln ras,
Bogopo ¢ nobaBkamu TonnmBa — pentepus n Tputus. Ero Ha-
rpeBatoT, NpeBpaLwaloT B nNaa3My, a 3aTeM HayuMHalT CXumaTb U
HarpeBaTb Aafblle BCEMU AOCTYMHbIMU MeTogaMn. Co6CTBEHHO,
VMEHHO 3P HEKTUBHOCTb HAarpeBa naa3mbl — camMblit 60NbHON BOM-
poC ynpaBfiseMoro TepMOSAEPHOrO CUHTE3a; YEM BbIlLE TEMMe-
patypa, TeM TpyaHee naeT Harpes. Korga Temnepartypa u naot-
HOCTb MNa3Mmbl OOCTUTHYT KPUTUYECKUX 3HAYEHWI, HavyMHaeTcs
peakuuns Mexay neritepvemM n Tputuem. B pesynbtaTe ee nonyya-
10TCS GOTOHbI, HENTPOHBI N SAPA renns; UX-To KNHeTUYECKas aHep-
s n npeacTaBnseT cobon aHepru TepMosaepHon peakumu. Mep-
Bble U3 9TUX YaCTUL, IETAT BO BCE CTOPOHbI U Ha-
rpeBalT BHYTPEHHIOI CTEHKY kaHana. BTopeble,
Oyny4mn TSXenbiMu, HO He obnapas anekTpuyec-
KUM 3apsiaoM, TOXe Nerko nokuaalT niaasmy u
nepenalT CBOIO SHEPruio rnaBHbLIM 06pa3omM au-
BepTOpy. Tenno ¢ HarpeTbiXx CTEHOK CHUMaIOT C
NMOMOLLIbIO BOAbBI M Aanee HanpasasioT Ha Npouns-
BOLCTBO 3NEKTPUYECKON IHEPTUN.

Kasanocb O6bl, BHYTPEHHIOIO CTEHKY KaHana
Hago 06nNMLLOBLIBATL TYroniaBkMM BONbGPaMomM,
HO €ero TsXesble aTOMbl, MonaB B nia3my gaxe B
MW3EPHOM KOSIMYecTBe, CNOCOOHbI BCE UCMOp-
TUTb. Jlerknii rpaduT, BblAepXXMBaOLWNIA KONOC-
canbHyto TemnepaTypy (nnaesutcs sbie 4000°C)
TOXEe He MoAaxoauT — OH CJULIKOM XPYMoOK W
cnocobeH BHe3anHO pacTpeckatbcsa. Kpome
TOro, yrnepof OT/INYHO pearnpyeT C TPUTUEM,
[aBas pagnoakTMBHble yrnesogopoabl. Kak Obl
TOT HU ObINO, a 06/NLOBbLIBATL BHYTPEHHIO
CTEHKY pewnnn nnacTuHkamMu 13 neryvamniero
KOHCTPYKUMOHHOrO Matepuana — 6epunnus, ane-
MeHTa Tabnuupl [.M.Menneneesa ¢ Homepom 4.
[Mocne NpuHATUSA Takoro peLleHns maTepuano-
Bebl NpoekTa Npruobpen 4oNONHUTENbLHYIO ro-
NIOBHYt0 60/b: Manio Toro, 4To 6epunInin o4YeHb
Nnjaoxo NnoanaeTcs MexaHnyeckorn obpaboTke, Tak
elle 1 ero ncnapeHus (a cTeHka kaHana v3-sa
BbICOKOW TemnepaTypbl o6s3aTtensHo OyaeT uc-
napsTbcs) YpeaBblvaliHO 940BUTHI. MNbinb 6epu-
NS N ero okcuaa NpuBOAUT K CTPALUHOW Neroy-
Hol GonesHn — Gepunnnosy. YTobbl ns3bexartb
nonagaHus aTol NbiNM N3 peakTopa B Okpyxato-
LLyl0 cpeay NpuaeTcs CTPOUTb CIIOXHYI CUcTe-
My BeHTunsuum. Kctatm TpUTUIA, CNOCOOHbLIN
NMPOCOYNTLCHA CKBO3b CTEHKY U 3arpsi3HUTb BOAY
B KOHTYpE OxNaXxAeHus, TOXe Bbl3blBAE€T HEMA-
noe 6ecrnokomnTBo.

Fennin — ToXe HENPUATHBLIN NPOAYKT peakumun.
Kak n3BecTHO kaxZoMmy crneunanucTy no sgep-
HOW 3HepreTuke, OH BbI3bIBAET pagualMoHHOEe
pacnyxaHue: ObicTpble anbda-4acTuLbl, BNeTEB
BHYTPb MeTanna, npespawalTcd B MONEKYbI
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Buo Pokacco _J,

6naropofHoro rasa; paHo Uav No3fHoO 3TO NPUBOAUT K NosiBNe-
HUIO MOP N COOTBETCTBYIOLLEMY YBENNYEHNIO PA3MEPOB AEeTaNEN.

MMeHHO noToMmy, 4TO naa3my CHOXHO HarpeTb U elle TpyaHee
yaepXxaTtb B TAKOM COCTOAHUN, NPpUXOONTCA BO3BOOAUTb CTOJ1b LNK-
nonuyeckoe coopyxeHue, kak ITER. Ewe B natupgecaTsix rogax,
korpa akagemukn U.E.Tamm un A.[l.CaxapoB npennoxunm KOH-
uenuuio yoepxaHus «6yénvmka» n3 ropsidein nnasmbl MarHUTHbIM
nonem, ObININ BbINMOJIHEHbI COOTBETCTBYOLWLME pacyeTbl, N OKa3a-
NoCb, YTO AN camMOonoAfepXMBalLLEca TEPMOSAEPHON peak-
LuMn fenTepus ¢ TPUTUEM HYXeH «OyOnuk» C BHYTPEHHUM Aua-
MeTPOM HE MEHEe MeTpa, a BHeWHUM — BCce Tpu. [oaTomy nep-
Bbl€ OMbITbl, KOTOPbIE MPOBOAMIN HA MaNE€HbKOM TOKaMake C An-
aMeTpOM B AECATKN CAHTUMETPOB, MO3BONSANN UL NPUMEPUTb-
C4q K MeToaaM ynpasiieHnda nna3mon. |-|03TOMy OCHOBHblE ycunua
coobuiecTsa GU3NKOB COCPEAOTOUNINCE HE HA MOCTEMNEHHOM MO-
ny4eHunn Bce bonee ropﬂqe|7| naa3mbl, a Ha cCoBepLleHCTBOBaHUN
KOHCTPYKLMN YCTAHOBKW.

B camom gene, 3aTpaTtbl 9HEPruM Ha pa3orpes nia3mbl OrpoMm-
Hbl, 0cO6EHHO ObICTPO OHM BO3PACTAlOT MO MEpPEe YBENYEHUS TEM-
nepatypbl. Ecnun 66l peakuuio yaanocb 3axeyb, TO 3aTpaThl yaa-
nock 6bl MOKPLITL C NUXBON. A BpocaTb MeraBaTThbl 3Heprum 6e3
BCSIKOW Haaexnabl BEPHYTb X 06paTHO Gu3mMkam HUKTO MO3BO-
NINTb HE MOXET, 0COBEHHO B YCNOBUAX PbIHOYHOW 3KOHOMMUKM.
Kak pacckasblBaloT y4eHble M3 caHkT-netepbyprckoro dusuko-
TEXHUYECKOoro nHctutyta um. @.A.Modde, rae ectb Tokamak opu-
rMHaNbHON LWAPOBON KOHCTPYKLUMK: «Koraa Mbl CTaBUM OMbIThl HA
HEM, TO BECb rOpof, OCTaeTcst 6e3 3NeKTPUYECTBA, MOSTOMY OMbIThI
Mbl CTaBUM KpanHe penko». BoamoxHo, ITER, y KOTOpOro BHyT-
PEHHWI AnaMeTp KOJbLa Maa3Mbl MPEBBILWAET TPU METPa, a BHe-
LWHUIA — N9Tb, UMEET LWaHC AeNCTBUTENbHO OECATUKPATHO BEP-
HYTb 3aTPaYeHHYI0 SHEPTMNIO U MOCAYXUT XOPOLIMM NPOTOTUMOM
pabounx peakTopoB OyayLLErO.

Mup YTC: nena v roapi

mione 1950 roga B LUK BKIM(6) nocTynuio nMcbmMo OT cep-

XaHTa Onera JlaBpeHTbeBa, cnyxuBliero Ha CaxannHe u

HE MMEBLUErO K TOMY BPEMEHN AaXe 3aKOHYEHHOTO LLKOJIb-

Horo o6pasoBaHus. B nnucbme copepxanoch onvcaHue AByx
naei: BO3MOXHOW CXeMbl BOAOPOAHON 6OMObI 1 criocoba anekT-
pOCTaTMYECKOro yaepXaHus ropsyen nna3dmbl 4ns OCyLLEeCTBAE-
HUS peakLuMn CUHTEe3a AeATepUs N TpUTUS — TXEeNbIX U30TOMOB
BOAOPOAA C LEeNbilo CO34aHUs UCTOYHMKA dHeprum. AkagemMuk
A.l.CaxapoB, peueH3npoBaBLUMA 3TN MNPEnoXeHUs, OTMEeTuN
OPUTrMHaNbHOCTb NMoaxoga M nNpuHuMnuanbHble TPYOAHOCTU pea-
nusauuu npen. OgHako rnasHas 3acnyra O.A.JlaBpeHTbeBa, CTaB-
wero snocnenoCteBnum M3BECTHbIM y4€eHbIM, B TOM, 4TO OH NepBbIM
B CCCP ob6paTtun BHUMaHWe Ha npobnemy yaepxaHus ropsayen
nnas3mbl A9 93HEPreTM4eCcKoro peakrtopa Ha OCHOBE peakLUMin CUH-
Te3a. AHanus ero npegnoxexHunsa ctumynmposan A.[l.Caxaposa u
ero yuntens akagemuka M.E.Tamma, paboTaBLInX B TO BPEMS HAL,
CO3aHMEM BOLOPOAHOI0 OPYXUS, HA PACCMOTPEHNE KOHLLEMNL MU
MarHUTHOW TEPMOM3ONAUMN N yOepPXaHUA Nna3Mbl B TOponganb-
HO reomeTpun. B mae 1951 roga BbIWAO MNOCTAHOBAEHUE
LLK BKM(6) n CoBmuHa CCCP 06 opraHusaumm paboT no ynpas-
NI9eMOMY TEPMOSAEPHOMY CUHTESY.

B 1954 roay B HCTUTYTE aTOMHOW 3HEPrUK NoA, PYKOBOACTBOM
M.H.M'onosuHa 1 H.A.ABANHCKOro Obif1 MOCTPOEH NEepBbii B MUpe
Tokamak TMI. UccnepoBaHus no npobneme YTC npoBoaunuce
Takxe B gpyrux ctpaHax. B CLLA ocHoBHoOI Obifia ycTaHOBKA CTEN-
napatop, npegnoxeHHasa J1.Cnutuepom, B AHMIMN — Toponaanb-
HbI MUHY CO cnabbiM MarHUTHLIM Nonem. B MHCTUTyTe aToMHO
aHeprun akapgemuk .U.Bynkep, a B CLUA P.MocT npepnoxunu
NPSIMOJSINHENHYIO OTKPbITYI0O MarHUTHYIO IOBYLLKY C HapacTaloLWwmm
K TOpuamMm MarHUTHbIM Nonem ongd yoep>XxaHud nnas3mMbl B ee LEeHT-
panbHoin obnactu. Mopa pykoeoacteoMm W.H.fonoBuHa Gbina co-
OpyXeHa nepBas KpynHas ycTaHoBka Takoro tuna — «Orpa».
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HayanbHbili 3Tan poccuiicknx n 3apybexHbix paboT xapakTe-
pusoBasnca obunnem naein n TUNOB yCTaHOBOK, NPUYEM pPasHO-
ob6pasune 6bII0 CBA3aHO U C TBOPYECKOWM aKTUBHOCTbIO GU3NKOB 1
MHXEHepPOoB, N C rpOMagHbIMX TPYOHOCTAMU peanndaunn ycno-
BUI TEPMOSIAEPHbBIX peakumn. HegocTaTouYHbIM OKa3ancs ypoBeHb
3HaHUN — noTpeboBaNoCb Pas3BUTb TEOPUID ropsyelr nnasmbl,
yOepX1BaemMor MarHUTHbIMWU NONSIMU. NOCTOSIHHO BbISBASNNCH HO-
Bble HEYCTOMYMBOCTM, NPUBOASILLME K BEIOPOCY Nna3mMbl U3 N0BY-
LLEK, MOBbILLEHHOMY NEPEeHOCY Kak 4acTul,, Tak 1 IHEPTUN Ha CTEH-
KN Kamepbl. Monckn HOBbIX peLueHvu7| no3sonuanm co3naTtb YHU-
KaJibHble HOBblIE TEXHONOIMNN N yCTpOVICTBa, Hanpunmep njasmMeH-
Hble pakeTHble ABuUraTenn n mMeton Mmoandukaumm NOBEPXHOCT-
HbIX CNOEB MaTepmnanoB NIasMeHHbIMU N MOHHBIMU NMNOTOKaMU.

B koHue 50-x rogoB 6biin chOPMYIMPOBaHbl OCHOBHbIE MPUH-
LMMAbl MarHUTHOTO YAEPXaHUS Nna3mbl, CoO34aHa TEOPUS PaBHO-
Becua n yCTOVI‘-IVIBOCTVI NJasMeHHOro wHypa ¢ TOKOM B MarHuT-
HOM norne, B 70-x ropax 6ypHoe pa3BuTue nonyyuna eusnka He-
JNIMHENHbIX ﬂBJ‘IeHI/II‘/'I, BeCbMa pPacrnpoCTPaHeHHbIX B Mjia3MeHHbIX
npoueccax. Hapsay ¢ TeopeTukamMu JOCTUIAW ycnexa u akcne-
pUMeEHTaTOPbl, B OCHOBHOM Onaroaaps ToMy, YTO OCO3Hann Bax-
HOCTb NMPOLLECCOB B3aMMOLENCTBUS Nna3Mbl CO CTEHKOW Kamepbl
1N CHU3UAN YPOBEHb MOCTYNAKLWMUX MPUMECEN, a TaKXe MOHANN,
HaCKOMbKO HEOOXOAMMO CO3[aHVe TOYHOU KOHbUrypauum mar-
HUTHbIX NONEN.

K 1968 roay npu ommnyeckomM Harpese nia3mbl Ha Tokamake T-3A
TemnepaTypbl 31€KTPOHOB M MOHOB gocturnn 20 MAH. U 4 MAH.
rpagycoB COOTBETCTBEHHO. B 1975 rogoy B WMHCTUTYTE aTOMHOM
aHeprun um. U.B.KypuyatoBa Hayan paboTtatb KpynHeWWwuii B TO
BpeMs Tokamak T-10. PacwunpeHue dpoHTa nccnenoBaHuii npu-
BeJI0 K OTKPbITUIO MHOIMX HOBbIX d)I/ISI/I‘-IeCKI/IX ABMIEHUA U CMOCOo-
60B ynpassieHMss GOPMOI U MOJIOXEHNEM MJIa3MEHHOro LWHypa.
BNy HaloeHbl pa3HoobpasHble pexnmMbl Pa3psaaoB, NPeanoXeHsb



HOBblE TEXHUYECKME YCOBEPLLUEHCTBOBAHUS, Hanpumep AOMOHNU-
TeNbHbI HarpeB BbICOKOYACTOTHbIMK nonaMun. B MIAD BnepBbie B
Mupe B6bln NOCTPOEH TOKaMak T-7 CO CBEPXMPOBOASALLEN MarHUT-
HOM CUCTEMOWN.

B 1978 rooy CLUA, cTtpaHbl EBponeiickoro coobuiectsa u Ano-
HUS no nHuumatnee CCCP npucTtynunn K 9CKM3HOMY NMPOEKTUpOBa-
Huio Tokamaka-peaktopa MHTOP, koTopoe 6biyI0 3aBEpLLEHO B ce-
peavHe 1982 ropa. B 1986 rogy M.C.Mopb6ayeB, ®.MuttepaH u
P.PeiiraH ooroBopuaMcb NpUCTynUTb K NPOEKTUPOBaHMIO Mexay-
HaApPOZHOro TEPMOSIAEPHOr0 aKCnepMmeHTanbHoro peaktopa (ITER).
Pa6ota wna B CLUA, ®PI, 9noHnn n CCCP (6onee gByxcoT opra-
Huz3auwii), B nione 2001 roga npoekt UTIOP Gbin 3aBepLUEH.

B HacToswee Bpemsa konnektnebl PHL, «KypyaTOBCKUA MHCTU-
TyT», HUW anektpodunanyeckon annapatypbl U TPOULLKOrO WH-
CTUTYTa MHHOBALMOHHbLIX 1 TEPMOSIAEPHbIX nccnegosaHnii (TPU-
HUTW) paspabaTtbiBaloT NPOEKT MOAEPHM3ALMN YCTaHOBKM T-15.
MnaHnpyloT 0TKa3aTbCa OT CBEPXMPOBOAALLEN, LOPOrON B 3KCM-
niyataumm MarHUTHOW CUCTEMbl, BBECTU BbITSHYTOE Ce4YeHne nias-
Mbl, AMBEPTOP, CPEACTBA yNpaBleHNs MNIa3MeHHbIM LLHYPOM. YC-
TaHoBka T-15M monenunpyet UTAP B macwTtabe 0,25, 4To No3BO-
NNT COBepleHCTBOBATL AMArHOCTUKY U FOTOBUTb poccvu7|0Ky|0
KoMaHay GU3NKOB N UHXEHEPOB K paboTe Ha NTOPe.

OCHOBHOW KOHKYPEHT TOKaMaka — 9TO cTennapartop, NpeacTas-
naoWwmin coboii ToporaanbHyo JIOBYLLKY, B KOTOPO niasma yaep-
XMNBAETCH MAarHUTHLIMW NOJIIMU CNOXHOM KOHUrypauum. Y cten-
napartopa ecTb MepCreKkTuBbl, XOTA PEeakTop Ha ero npuHuune
OyneT 3HauuTenbHO Gonblie Tokamaka. KpynHenwnin ctennapa-
Top (LHD) nocTpoeH B 9INoHUU, a COOpYyXeHWe elle 6onbLIEero
(W7-X) 6ynet 3aBepuweHo B 2011 rogy B N'epmanun. Mpogonxa-
I0TCS UCCNnenoBaHns ApYyrnx TMNOB IOBYLLEK — TOPOUAANbHbIX J10-
BYLIEK C JIEBUTUPYIOLMMWU BUTKAMU, OTKPbITbIX JOBYLIEK, 00b-
€O0VNHEHHbIX NMoNyTopaMun, OTKPbITbIX MAarHUTHbIX CUCTEM.

A Tenepb BEPHEMCS K nasepy. He BO3bMeT N OH peBaHLw? Moas-
NleHne na3epoB C 6OJbLLOM MOLLHOCTbIO U OCTPOI POKYCUPOBKOWA
M3JTy4eHNs OTKPbINO NyTb K HArpPeBy TEPMOSAEPHON MuleHn. B 1964
rooy akagemukn H.I.Bacoe n O.H.KpoxvH ony6nukoBanu uaeto
nNpsMOro Harpeea cPepruyeckorn MULLEHN Na3epHbIM U3NyHEHNEM.
Cnepyoulee cyLleCTBEHHOE NpeaoXeHne Bbickaszan d.Tennep B
1973 rogy. OH nokasan, 4To Na3epHOE U3JyYEHUNE, CKOHLLEHTPUPO-
BaHHOE Ha MULLEHU, NMPUBOOUT K NCNAPEHNIKD ee BHeLIHero cioa un
cxXaTuio NofA AeACTBMEM MMMNYNbca OTAAYN. AHANN3 BbISBUI CUMb-
HO€ BNIUSIHWE HEOQHOPOAHOCTN MOLLHOCTM 00/1y4eHNs Ha pa3BUTUE
HEYCTOMYMBOCTEN MNPU CXaATUN.

C—)Heprvm 3axXuraHma TepMOﬂ,D,epHOVI MUWEHN CUNbHO 3aBUCUT
OT xapakTepa 06nydyeHus. PaccmaTtpuBaloTCcsi [BE CXEMbI: Nps-
MoOe 1 Henpsimoe 0b6nydyeHne. B nepBoM cnyyae nsnyyeHuve nase-
pa GoKycuMpyeTcsd Ha MULLEHb, OAHAKO Ha NMpakTuke TPyAHO A0-
6uTtbca Heobxoamnmoi (1%) ogHopoaHOCTY Harpesa. MNpu Henps-
MOM 006/y4eHUM aHeprua nasepa noraowaeTcs NpPoMexyToO4YHOWM
cpepfoii, ApaBePOM, 1 BO3HUKalOLLEE N3NyyeHe obecrneynsaet
paBHOMEPHOE BO3AENCTBME HA MULIEHb. Henpamoe obnyyeHue
TpebyeT B HECKONbLKO pa3 OosbLUer SHepPruu Ans noaxura — nnarta
3a 0OAHOPOAHOCTb. Cepbe3Hblil TEXHNYECKMIA HEAOCTaTOK Na3ep-
HOro peaktopa — Hu3kas 9pPeKTUBHOCTb NpeobpasoBaHnNs Nep-
BUYHOMN 9NEKTPUYECKON 3HEPTrUM B Na3epHOe U3JyyeHune.

B Mupe cTposTCs Tpu KpyrnHble Na3depHble YCTaHOBKMU, CNOCO6-
Hble NPUBNU3NTLCS K MNOJTYYEHUIO TEPMOSAEPHON Benbiwwku. B CLUA
n ®paHumm — 3TO YCTAaHOBKU C 3HEPIUMEN BbIXOOAHOIO UMMynbCca
no 2 MIx, B Poccum — yctaHoBka «Mckpa-6» C aHepruemn
0,3 MOx. Bpems npegnonaraemoro Beoga B CTPOW 3TuUX nase-
poB — 2010 roa. BnonHe BO3MOXHO, YTO Hapsay C AEMOHCTpa-
LI,I/IeI7I BCMbILWKM OHW MO3BONAT NMPOBEPUTb naen 6bICTpOFO noa-
XuUra TEPMOSIAEPHOrO rOPEHUS B NpPeaBapuTENbHO CXaTOW MU-
LLIEHN C MOMOLLbIO JOMOSHUTESNIbHOIO Nasepa ¢ Masioil 3Hepruen,
HO YNbTPakopPOTKMM umMmnynbcom 107'° ¢. Ycnex aToil cxembl MO-
XeT NPUBECTU K CYLLLeCTBEHHOMY CHUXEHWI0 TpeboBaHWIA K BENU-
YnMHE SHEPrun OCHOBHOrO MMMybCa.

V|,El,e9l MNCNoJIb30BaHNA MHTEHCUBHbLIX MYYKOB TAXEbIX NOHOB ONA
nogxura TepMosgepHON MULLEHN — NPUMEP B3aUMHOIO NPOHUK-
HOBEHUS pasnuyHbix obnacteit dGusnkmu. CoBpeMEHHbIE YCKOPU-
Tenu, co3gaBaBlUneCcd AN uccnenoBaHnii No aaepHon Gusnke m
dun3nke BbICOKUX aHepruii, addekTUBHO U HaAexXHo paboTaloT B
yactoTHoM (mo 10 ly) pexume. B 6yayliem aHeprocomepxaHue

Ny4YKOB MOXeT OblTb LOBEAEHO A0 HECKOJNIbKUX Meragxoynen, a
MX BbICOKOE KayecTBO OOellaeT XOopoLy (pOKYCUPOBKY HA MU-
weHn. Kak 1 B nasepax, He UCK/o4YeH, Ho obellaeT ObiTb KpaHe
CNOXHbIM B peann3auunn pexmmMm rnpamoro OGJ‘IyHGHWFI MULLEHN.
Bonee peannctnyHo HenpamMoe o6syyYeHune, Npu KOTOPOM 3Hep-
rus nyyka npeobpasyeTcs B PEHTreHOBCKOE N3y4YeHMEe B NOJOC-
T, cogepxXxallen MuweHb. Ho JOCTUrHYTble mapameTpbl My4koB
naneku oT HeoBXoaMMBbIX.

K koHuy 1960-x ronoB B CCCP okOoHYaTeNbHO CMOXMACh LUIKO-
na MOLLI,HOVI VIMI'IyJ'IbCHOVI TEXHUKKN, MO3TOMY mnaed Mcnosb3oBa-
HUS UMMYJIbCHbIX FeHepPaTopoB MolHocTbio 10'* BT ana nogxura
TepMosiAepHO MmuweHn bbina noakpenneHa apPeKTUBHON Hayu-
HO-TexHu4eckol 6as3oii. B oTanMune oT nasepoB M yckopuTtenen
TAXeNbIX NOHOB UMNYJNIbCHbIE FreHepaTopbl XapakTepu3yTcd npo-
CTOW TEXHONOrMen n BbICOKMM YPOBHEM SHEpruu Ha Bbixoge. B
TO Xe BpeMs OblI0 HESICHO, KaK PeLlunTb Npobnemy nepenayun
3HEPrMN Ha MULLEHb W, YTO CaMoe rflaBHOE, Kak MepenTn oT Tu-
nuyHoM anutensHocTy umnynsca 100 Hc k Tpebyemoii 5 Hc.

MepBoHavanbHo B CCCP n CLUA pasBuBanacb naes KoHueHTpa-
LN 3HEepPrmn nMmnynbca € nNoOMOLLBbIO PENATUBUCTCKUX 3NEKTPOHHbIX
My4kOB, HO MPEeOoaOoNeTb TPYLHOCTU, CBA3AHHbIE C (POKYCUPOBKOM
n3ny4yeHnsa n cokpauwieHnem onnmTeslbHOCTU nMmnynbca, He yaanocCh.
B panbHeriwem B CLLIA 0OCHOBHbIM HanpaBfeHWeM cTana reHepaums
1 TPAHCNOPTMPOBKA Ha MULLEHb Myyka Jierkux noHos, a B CCCP —
YCKOPEHME NanHepoB Ui Z-nuH4en gns nocnenyoulero npeobpa-
30BaHNA UX 3HEPIrnn B MArkoe pPeHTreHOBCKOE U3JlydeHune. I'Iepe,u,
KaXablM M3 NOAXOO0B CTOSNM TPyAHOpa3pelnmbie npobnembl. B
Clly4ae nerkmx MoHoBs Tpe6osanoma CoKpaTuUTb ONNTEJIbHOCTb UM-
nynbca u obecneyntb HeOOXOAUMYIO A1 POKYCUPOBKM BbICOKYIO
APKOCTb My4yka, a B NIAiHEPHOM BapuaHTe — COKpPaTUTb OJINTENb-
HOCTb UMMyNIbCa U3NyYeHns n 0obutbes apdeKTUBHOro nornole-
HNA ero aHeprnn B NOBEPXHOCTHOM C/10€ MULLEHW.

B CCCP uccnenoBaHMs Hayanucb Ha MHOrOMOAYJILHOW ycTa-
HoBKe «AHrapa-5-1», noctpoeHHoi B 1984 rony B dunmnane NH-
CTUTYyTa aTOMHOW aHeprun B Tpounuke. MNMpeanoxexHHas B.M.Cmup-
HOBbIM CxemMa ABYX000JI04e4YHOro naiiHepa, B KOTOPOIA YCKOPEH-
Has BHeLWHsAsa 060noyYka, coynapssicb C BHYTPEHHeW, nepepaet
€ 9HEPruio, a BHYTPEHHAS ee NnepensnyyaeT Ha MULLEHb, NO3BO-
nuna B akcnepumeHTax 1989-1992 rofoB Nony4ynTb SHEPTUO UM-
nynbca MSArkoro peHTreHoBckoro uanydeHus 40 k[x 3a Bpems
5 Hc. Obnapasa 6onee MOLLHOWM ycTaHOBKOM ¢ Tokom 20 MA, cne-
umanuctel nabopatopumn CaHgma (CLUA) mocTturnm aHeprum ums-
nydyeHus 2 M npu paMTenbHOCTM MMNysbca uanyveHnsa 5-6 He,
4TO MOXeT obecneynTb NoAXUr TepMOSAEPHON MULLEHN.

Mo-Bnaonmomy, nabopaTopHas AEMOHCTpauUms Noaxura MULLEHU
MOXET ObITb OCyLLEeCTBNEHA B TedyeHne 10 neT, HO ropas3ao CloXHee
paspaboTka TEPMOSAEPHON 3NEKTPUYECKOM CTAaHUMM C UHEPLIMOH-
HbIM yaepXaHueMm. pu aHeprun gpameepa ona nogxkura 5 MIOx,
KO3 PUUMEHTE yCeuneHms noaxura tTepmosigepHon muwexn 100 gns
OOCTVXEHWS TEMNOBOM MOLLHOCTY 2['BT B BakyyMHOI KaMepe HYy>HO
NOBTOPSTb ABa pa3a B CEKYHY B3PbIBbl, 3kBUBaNeHTHble 100 Kr B3pbIB-
yatku. B na3epHoOM mnun TSXKENOMOHHOM BapuaHTax Apaneepa Tou-
HOCTb POKYCMPOBKM A0SKHA gocturate 10 MkMm, a ans Z-nMHYeBOro
[pariBepa Hado ABa pas3a B CEKYHAY MEHSTb TOKOHECYLLME 3M1EKTPO-
Obl. IHXeHepHble Npo6ieMbl TakMx CXEM OYEHb CIIOXHbI.

OkoHOMUKY ByayLLel TEPMOSLEPHON SHEPreTUYECKOWN CTaHLUN
cerogHsa, korga euie He peanusoBaH UTIP, oueHUTb HENPOCTO,
HO OOCTYMHOCTb TONAMBA AN TEPMOSAEPHON 3EKTPOCTaHUUN —
BaXHbIn dakTop AN O6ONbLINHCTBA CcTpaH Mupa. PaBHopacnpe-
[EeNeHHOCTb TONANBa CMArYUT MHOTME MUPOBbIE KOHMNNKTbI, BO3-
HUKalLMe 13-3a KpalHe HEOAHOPOAHOro pacnpeaeneHns Ha 3em-
HOM LUape NpuUpoaHbIX 3anacosB HedTu, raza u gaxe yrns. OTme-
TUM TakKXxe, 4TO B nocsegHee BpemMda akTMBHO pacCMaTpPUBaAOTCA
BapUaHTbl ABYXLUENEBbIX TEPMOSAEPHBIX SNEKTPOCTAHLMN, BKIIO-
yalLwmnx napannenbHo ¢ BbIpaboTKOW 3NEKTPO3HEPTUN BblXMra-
HUE OONTOXUBYLLMX PaAMOaKTMBHBIX OTXOLOB aTOMHOM 3Hepre-
TUKW, ONPECHEHME CONEHBIX BOA, MPON3BOACTBO CUHTETUYECKOrO
Tonaumea, B TOM 4ucsie Boaopona M3 BoAbl.

Y1o Takoe TEPMOAA: KpacuBaa U yBJliekaTe/nbHaa Hayka Uin B
nepByko o4yepenb NyTb K HOBOW 3HepreTuke? OTBET Ha 3TOT BOM-
poc manyTt utorn pabotel UTIPa.

Mo maTtepunanam ctaTtbun B.M.CmupHoBa B
«BecTHuke PAH», 2003, Ne 4.
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[okTop $dU3MKo-mateMaTnyeckmx Hayk
J1.1.Jlo6KoBCKMMA,
[OKTOP reorpadunyecknx Hayk

O.9.Pawyk

eJiukme

LlyHaMu BHYTpEHHUX Mopen

«CTpawHbli yoap notpsic 3emnio. beper
packonoJscs, 1 B3belleHHoe MOpe Norno-
TUNO ropon». OTO HecyacTbe CIy4MI0Chb
OTHIOOb He Ha nobepexbe Kamuatkn, Ky-
pun nnn Cymatpbl — uutata B3dTa U3
LPEBHEN KONXUACKOW nereHabl 1 nose-
CTBYyeT 0 katacTpode, npouaollellen,
Kak npepnonaratT y4yeHble, B 20 ro-
Oy [0 H.9. Ha nobepexbe YepHoro mops
B paioHe coBpemMeHHoro Cyxymu. Toraa
B Cyxymckyto 6yxTy nocne aessatmbansib-
HOro 3eMJIETPSACEHUS MOrpPy3nCs aHTUY-
HbI ropod, Aunockypus. [JencTBuTensHo,
BOJIHbI, Bbl3blBAEMbl€ MOABOAHBLIMU 3EM-
NETPACEHNSMU, BYNIKAHMYECKMMU U3BEP-
XEHUAMU UNIX OMNON3HSAMMU, CIy4aloTCs He
TOJIbKO B OKeaHax, HO U B MeHee KPYMHbIX
BOJOEMax — Mopsx. EQMHCTBEHHOE OTAN-
yme: MOpPCKME LlyHaMm1 He Takme 6osbLumre,
KaK OKeaHM4YeCKMe M YUCNO UX XEPTB He
NCYUCNSAETCH COTHAMM ThICAY Yel0BEK.
3emMneTpsaceHns B 3eMHON KOpe Mo
OHOM YepHOro Mopsi NponcxXoaqaT Ha rny-
OnHax 5-35 kM. VIx anuueHTpbl 00bIMHO
NPUypOYeHbl K rpaHuulam pasgena Tek-
TOHNYECKNX CTPYKTYP — Npornbos, nnat-
dopM, BNaauH, BO3HUKLLINX 30ECH B MNe-
puof 6ypHOM TEKTOHMYECKOW N BYJIKAHW-
4eCkoln OedATeNbHOCTM Ha 3ape dopmu-
POBaHMSA reosorm4eckoro amka 3emnau.
Cneuyannctel N0 UCTOPUM KaTacTpod
yCTaHOBUAN, 4TO B YepHOM Mope 3a no-
cnepHue 2000 neT oTMEYEHO 26 CUMbHbIX
LyHamu, 6Gonbliass 4acTb KOTOPbIX Oblia
cBfi3aHa C 3emneTpaceHuamu. U3 Hux
22 yCcTaHOBJEHbI MO AAHHBLIM apXeosloroB
1N MCTOPUKOB, a 4 3aduKCMpOBaHbI Npu-
6opamu. Tak, B Xutun cB. KnumeHTa co-
obuiaetcs o ToMm, 4yto B Kpbimy B 109 roay
H. 3., BO BpeEMSl 3eMJIeTPSCEeHNs, MOpe B
CeBacTonosbckol 6yxTe He pa3 oTcTyna-
no Ha 3—-4 km! Takoe BO3MOXHO TOJIbKO
NPV NOBBILLEHNN €r0 YPOBHS Ha HECKOJb-
KO MeTpoB. 3Ty MHPOPMALMIO NOATBEPXK-
[Al0T 1 MHOXECTBO apXe0normyecknx AaH-
HbIX |—Il BEKOB H. 3., CBUAETENbCTBYIOLLNX
0 BHe3anHom paapyweHmmn B lOro-3anaa-
HOM KpbIMy MHOMMX NOCEeNeHn.
BusaHTuey, ®eodaH CBUOETENLCTBYET
0 TOM, KaK B 544 roay npu O4eHb CUJib-
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HOM 3emeTpsiceHnn Ha nobepexbe born-
rapum «Mope BbILLIO N3 CBOUX NPEeNenos
Ha Tpy Munu (6 kM) Bo Ppakum, yHUITO-
XWUNo MHOro cen m ycaneb, norybuno
BecuncneHHo nogen n 3aTtemM ywno ob-
paTHO».

3 doNbKIOPHbBIX AaHHbBIX CNEAYET, Y4TO
B XV Beke y toxHbIx 6eperoB Kpbima Tak-
Xe C/y4nnoChb 3eEMNETPSCEHME CUNOI A0
9 6annos, MOCKOJbKY OMWCaHHbIE pa3s-
pyweHns nobepexbs U CMbIB LEPEBEHb
MOrfia COBEpLNTb BOJIHA BbICOTOWM He
MeHee 3—-4 meTpoB. Y 6eperos lOro-3a-
nagHoro Kpeima B A3oBse B cepeamHe XVII
BeKa CJly4nsioCb 3eMJIeTPSACEHME nocne
KOTOPOro, HECMOTPS Ha MEJIKOBOAHOCTb
Mopsi — Bcero-to 11-13 meTpoB, coo00-
anock 0 «pas3nutmm A30BCKOro Mops 1
€ro BpeMeHHOM coeamHeHun ¢ Crueawiom
Ha 3anagHoM nobepexbe».

«[locnblWwancsa CuibHbIA OTAANEHHbIN
ryn, Kak 6bl OT AeCATKa MyLIEeYHbIX BbICT-
penos, 3a KOTOPbLIM NOC/IEL0BAIO BOJHO-
obpasHoe konebaHne noyBbl. HakoHel,
KaMeHHble JoMa, MOCTPOEHHbIE HA Kame-
HMUCTOW NoyBe, Aanu TpewurHbl. Mebenb,

nocyna v apyrue npeametbl Obinv caoBu-
HYTbl C MecTa. Ha mope obGpasoBanucb
Takne 60nblUMe BOJHbI, 4TO NoAOpPOCUIo
napoxof. OuLyLanock NATb TONYKOB». OTO
cooOuieHune, npuweawee ¢ KaBkasckoro
nobepexba YepHoro mopsa (AHana), pa-
Tupyetcsa 4 oktabpa 1905 ropga, koraa
Cy4Mn0Ch NEPBOE B HOBOW NCTOPUM Yep-
HOMOPCKUX KatacTpod LwecTndanibHoe
3eMNeTpsiceHne, NOPOANBLLEE BOJHY Ly-
Hamun. BTopoe cunbHoe (6-7 6Gannos)
3eMneTpsiCeHne Cy4nocb TaM xe B AHa-
ne 21 oktabps 1905 roga. Mocne aTtoro,
¢ 1911 ropa, B BOCTO4YHOW YacTu YepHo-
ro Mopsi Havanucb perynspHble Habno-
neHnsa 3a uyHamu. XpgaTb NpuULLINIOCH
60 net: 12 miona 1966 ropa B AHane 3a-
perncTpmpoBanu TpeTbe B BOCTOYHON Ya-
cTn YepHoro mops cunbHoe (5,5 6annos)
3EeMJIETPACEHNE — TeHepaTop LyHaMu.
OTMeTUM, 4TO BbiCOTa BOJHbLI B 1966 roay
He npeBbiwana 0,53 meTpa, nosTomy
dukcmnpoBanacb oHa TOJIbKO MO AaHHbIM
npnbopos (mapeorpadoB) 1, eCTECTBEH-
HO, HMKaKNX paspylleHnin Ha nobepexbe
He Bbl3Bana.
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LyHamun CpepnsemMHoro
Mops

Bnpoyem, camasa 6Gonblias ctaTucTuka
HakonneHa B CpegnseMHoOM Mope (Bce-
Taku KonblGenb eBponenckoln umesmnnnaa-
umun), a cuctemaTuyecknin cbop ceepne-
HUA O LyHaMW Hayan euie ummnepaTop
KoHCTaHTUH. PparMeHTapHble AaHHbIE 3a
nocneaywowure nodytn 1800 net cBupe-
TENbCTBYIOT O TOM, YTO 3a 3TO BpeMs Cly-
yunocb okono 300 uyHamMu 1 CXOOHbIX C
HUMW aBNeHun. lNepBbIi criyvyan nmen
MecTo B MpamMOpHOM MOPE 1 OTHOCUTCSA
Kk 344 rony. Kak okasanoch, vallie Bce-
ro — pas B 10 net uyHamu cnyyarloTcs B
OrerickoM Mope, Ha nobepexbe 3anag-
Hown peunn, n B paioHe Cuumnum B 30He
Kanabpwuiickoii ocTpoBHOI ayru. Ha no-
6epexbax CesepHon 1 BoctouyHon [pe-
unun, Manon Asun, Anbanuun, Janmauumn,
B JIurypumnckomMm mMope, B 30HE INJIMNHC-
KOW ocTpoBHOM ayru u y Kunpa uyHamm
oTmevanucek pas B 20—-25 net. OamH pas
B 50 net aHoMasibHble NOALEMbI YPOBHS
Mops 3aduUKCUpOBaHbl B TUPPEHCKOM
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Mope (BocToyHasa n 3anagHasa Utanus) n
Ha nobepexbe Adpukn. Pexe Bcero —
pa3 B 100 net — uyHamu cny4yanocb B
MpamopHoM Mope, Ha nobepexbe CTpaH
BnmxHero Boctoka n Micnanun.

M3 Bcex 300 cobbiTuii 79% uyHammn
OblI BbI3BaHbl 3EMETPACEHUSMU, MO 2%
CB$13aHbl C BYJIKAHNYECKMMU N3BEPXKEHU-
aMmn n obsanamu, a B 17% cny4yaeB npu-
pofa uyHamn He Oblna ycTaHoBneHa. B
95% cnyyaeB aMUUEHTPbI 3EMIETPSACEHNI
rpeyeckmx LyHamu (75 cobbiTuin) pacno-
naranucb Ha raybuHax 10-15 km nog
LOHOM Mops. B ocTanbHbIX cnydasax ux rny-
6uHa 6bina 70 kM. Cuna nopoxaaroLLmx
LyHamu 3emneTpsiceHumii B 6acceriHe Cpe-
OM3EMHOr0 MOpS OObIYHO COCTaBnsfeT
6,5 6annos.

TeKTOHMYeCckne MexaHU3Mbl Cpeau-
3eMHOMOPCKUX 3EMJIETPSCEHMI Yy 3anaa-
Horo nobepexbs MPeLnn cocToaT B ABU-
XeHnn gHa NoHnyeckoro mops noj ma-
Tepuk. Ha ceBepo-3anage Boosb nobe-
pexba ALpMaTMY4ECKOro MOps BepTu-
KanbHble OBUXEHUS NAuT nutocdepb
CMEHSIOTCH FOpPM30HTabHbIMU CABUra-

B Cpeonem Kacnuu ouazu 3emaempsicenuii pacnoaazaromecs,
Kkax u 6 Yepnom mope, na eayounax do 80 km npu cpeduei
eayoune 10—15 km. B FOxcno-Kacnuiickoil énadune,

20e MH020 N00BOOHBIX 2PSA3€8bIX 8YAKAHOB, NPUHUHOL
uynamu mo2ym 0vtmo ux uzeepycernus. Ilodeoonvie onoasnu
mooice mozym evizvieams uyynamu na Kacnuu. 9 mas 1933
200a, nanpumep, na 6ocmo4nom nobepexcve Kacnus ¢ 40 km
K cesepo-3anady om Kpacnosodcka 6e3 eudumoii npuvunsl
ypoeenvb mops noousacs wa 1,35 m — ¢ mope Gvtau cmoimot
- 6ce naascpedcmea. Ceedenuli 0 3emaempsicenuu

6 3Mo epems Hem

— UYHAMUCEHHblE 3eMaempAaCceHus

Peppaxuuonnsie kapmol 6041 045 UyHAMU
nocae SAamunckozo (1927) 3emaempsicenus.
Yucaa Ha u304UHUAX — 8peMA PACHPO-
CMpPAaHenus 60AHOBbIX (POHMOE 6 MUHYMAX

MU NPUOPExXHOro ropHoro xpebta Au-
Hapug bankaHcKoro nNoayocTpoBa OTHO-
CUTENIbHO AHa AZpuaTUYeckoro Mops.

CpaxeHue KaMeHHbIX
rMraHToB

Tonuwa MopCcKMX BOA XPAHUT MHOXECTBO
CIOPNPU30B, OHAKO HE MEHbLLE X CKPbI-
TO 1 NMopA, Yalen okeaHoB U Mopei. [leno
B TOM, UYTO HUXHSAS rpaHulbl 3eMHOMN
KOpbl 3aneraet Noj KOHTUHEHTaMu B
cpeaHeM Ha rnybuHe 35 kM, nHorga no-
rpyxasco B Hegpa nnaHeTtbl o 50-60 kM,
a noj, okeaHaMu CpeHsAs TOJUNHA 3eM-
HOW KOpbl okasanacb B NATb C JINLIHUM
pas3 meHble — 6,6 kM. Camasa «cTapasa»
okeaHmyeckas 3eMHas Kopa MMeeT BO3-
pacT Bcero 200 MnH. neT, B TO Xe Bpe-
Msi 60SiblUas YacTb €€ KOHTUHEHTaNbHO-
ro aHanora B NATb pa3 cTaple, a MHO-
rme nopoabl, cnaratwme KOHTUHEHTbI, —
B 10—15: um no 2-3 mnppa. net. Hako-
HeL,, ropbl CyLUM CJIOXEHbl N3 OpPEBHEN-
wero matepunana Ha 3emne: ero Bo3pacT
okono 4,6 mnpa. net!

HecoBnageHne cpokoB oOpa3oBaHus
OKeaHM4YeCKOM N MaTEpPUKOBON 3EMHON
KOpbI, @ TakXe UX pasnuyHasa cTpykTypa
[0Nroe BpeMsa He JaBann nokos nccne-
nosatenaMm. HakoHeu B 1912 roay Ha co-
OpaHun eonormnyeckoro obuiecTsa BO
dpaHkdpypTe-Ha-MainHe meTeoponor
Anbdpen Jlotap BereHep BbIABUHYN -
rnoteay, No KOTOPOW OKeaHbl NpeacTaB-
NANNCb OFPOMHBLIMU MOMbIHBSAMU, 0Opa-
30BaBLUMMMCS NOCNEe pacrnondaHns yac-
Tel cylm — OCKOJIKOB Hekoraa eaAnHoro
MaTepukoBoro maccuea lMaHreun. B ganb-
HellweM HanpaBiieHue uccnenoBaHus
3BOJIIOLNM OKeaHMYyeckmx GacceinHoB,
3anoxeHHoe A.BereHepom, cTanu Hasbl-
BaTb «MOOUNM3MOM>.

B ocHOBe 97Ol rMnoTessbl nexano Bu-
3ya/lbHOE CXOACTBO O4YepTaHwui 3anaf-
HOro (aMepuKaHCKOro) M BOCTOYHOrO
(eBponerickoro u adppukaHckoro) bepe-
roB ATNaHTU4YEeCKOro okeaHa, CXOACTBO
VX Feonornyeckoro CTPOEeHUs, a Takxe

39

«XUMUS N Xn3Hb», 2005, Ne 7, www. hij.ru



JI..JTo6koBckmit, 2005

06LWHOCTb Pas3BUTUSA AOME3030MCKOMN
(6onee 280 mnH. neT Hasan) dayHbl U
dnopbl AMepuku n Ctaporo Ceerta.

MaTepuKoBble rNblObl, OCTaBLWINECS OT
[MaHren, Nno nepBoHa4YaNbHOMY MHEHUIO
A.BereHepa, nepepBuranucb nop Oemn-
CTBMEM CUJ BpaLLLeHN 3emMnu 1 NpuInB-
HbIX cun. Ho reodusumyeckne pacuyeTbl
nokasanu, 4To aHeprun gnsa gperda Oy-
OYUWWX KOHTUHEHTOB SIBHO He xBaTaerT.
MoaTtomy Gbina npensioxeHa HOBas -
noTtesa, COrnacHO KOTOPOW OBUXEHUE
MaTepuKOB BbI3BAHO TEMJOBOW KOHBEK-
umen (NogbeEMOM HarpeToro BeLLECTBA)
1n3 Hegp 3emnn. B 1928 roay aHrnuin-
ckuii reonor Aptyp XonmMc Npeanosnoxu,
4TO 9TO MPOUCXOAUT B 30HE pudrta —
OCU CPEeaMHHO-OKeaHN4eckmnx xpebToB.
Llenb Taknx BO3BbILWEHHOCTEN PACTHAHY-
Ta No AHY BCEX OKEaHOB MaHEeThI.

B 60-70-e rogbl XX Beka 310 npeano-
JIOXEeHWe Nony4ynsno pasBuTMe B BUAE TN-
noTe3bl «HOBOW rnobanbHON TEKTOHUKW»,
COrnacHO KOTOPON MMEHHO B PUMTOBbIX
30Hax NOCTOSIHHO 06Pa3yeTCs OKeaHNYeC-
Kas kopa. 1o mepe n3BepxeHus N3 Heap
HOBbIX MOPLMIA pacKaneHHOW Marmbl pa-
Hee NOCTYNMBLUNI MaTepuan nepemMeLua-
€TCS B CTOPOHbI OT pUPTOBON 30HbI. CKO-
POCTb Takoro paclunpeHus napanienbHo
3eMHOI MOBEPXHOCTU COCTaBNSET OT 2 A0
16 cm B rog. 9TOro okasbiBaeTca gocTa-
TOYHO AN cO3AaHus OHa, Hanpumep, Tnu-
X0oro okeaHa 3a 200, a AThaHTU4eCcKoro —
3a 80 MJIH. NIeT, 4TO coBnagaeT ¢ nNpeano-
naraemMbiM BO3PacTOM 9TUX OkeaHoB. [1o-
CTUTHYB NOABOAHOW OKPanHbl MaTEPUKOB,
B 006nacTu rnybokoBOAHbIX XenoboB, yxe
OCTbIBLUAA «CTapas» 3emMHasa kopa norpy-
XaeTcs noa NAnTy KOHTUHEHTa 1 CMeLIn-
BAeTCH B Hegpax 3emnu ¢ packaseHHbIM
BELLECTBOM MaHTuK. Taknm obpasom, rpa-
HULAMWN ABUXYLLIMXCA MANT C OOQHOM CTO-
POHbI CnyXaT CPeaVHHO-OKeaHn4yeckne
XpebTbl C aKTUBHOW BYJIKAHMYECKOWN Aes-
TENbHOCTLIO, & C APYron — rnyGoKoBOA-
Hble xenoba, coBnagawlme ¢ nosicamu
3emneTpsaceHnin (Anonusa, Kypunbckue,
AHTUNbCKME U MapuaHckne OCTpoBa, ap-

26 dexabpa 2004 z00a 3nuyenmp
semaempsacenus ¢ Huouiickom oxeane
npomsanyaca na 1000 km. Yucaa — eépemsa
pacnpocmpanenus )poHma 60AHbL 8 HACAX

xunenar Todra, tor MHooHesunn, Kapnb-
CKOe MOpe N MHOorue apyrue).

CerogHs M3 MHOXecTBa rmMnoTes,
00BACHALWMX MexaHn3m GopmMmnpoBa-
HUS oKeaHu4yeckux GaccenHoB, runoTe-
3a paclnpeHns AHa OKeaHoB Jlyylle apy-
rmx oObACHAET MHOrMe reoJsioruyeckue
SABNEHNS Ha NoBepxHOCTN 3emnu. Bnpo-
yeM, Mo MHEHWUIO ee MPOTUBHUKOB, OHa
[aneka oT COBepLUEeHCTBA.

MocnepHuin yxxac okeaHa

«/IHOM pa3, korga CTeHbl U
KpbIWW y>Xe nagann B nbiin
1 nnamMeHu, nocpean Kpuka
1 TULLWHBI, KOFA4a BCe Ka3sa-
JI0Cb Y€ HaBcerga ycrnoko-
€HHbIM B CMepTH, Bbixoauna
n3 Mops, kak nocnegHui
yxac, Benukasa BonHa, ru-
raHTckas pyka mMops, KOTO-
pasi, rpo3HO HagBUrasichb,
nogbiManacb BBEpX, Kak
falHs MecTu, CcMbiBas
XW3Hb BO BCIO LUNPUHY CBO-
ero nytu». Tak Ma6no He-
pyga onucbiBaeT B CBOEM
oyepke «CkmTtasach no Banb-
napanco» OaHy 13 Benuyam-
wux katactpod XX Beka,
npouaoLleallyio BO BpemMs 3emneTpsice-
Hua 22 maga 1960 roga B HYunw.

CBefeHua 0 BCTpeyax YenoBeka ¢ BOM-
HaMU-yOuLAMM YXOOAT KOPHAMU B ry-
BGOKy0 APEBHOCTbL. [py apxeonornyeckmnx
packonkax nocenka Pa-llampa B Cupun
Obl 0OHapyXeHbl TNHAHbIE TabAMYKK
XV Beka [0 H. 3. (TO eCTb BpEMEHW B3Pbl-
Ba BynkaHa CaHTopuH B BocTouHOoM Cpe-
ON3EMHOMOPbBE) C KIIMHOMUCHBIM paccka-
30M O TOM, KaK «HEOXMOAHHOW BOJHOWN
HEBWAAHHOWN BbICOTbI» Oblfla YHUYTOXEHA
cTtonuua rocygapctea Yraput. B LieHT-
panbHOM 1 KOXHOM ANOHUN COXPaHUINCH
3anucu o uyHamu ¢ VIl Beka, B LieHTpanb-
HOWM n KOxHOI Amepuke 1 Ha Puannnu-
HaxX — CO BPEMEHW 3aBOEBAHUS 3TUX Tep-
putopuii ncnaHuamm (XVI Bek), B MHpo-
He3unm — nocne npuxoga coaa ronnaHa-
ues (XVII Bek). I3 opyrux panoHoB okea-
Ha (nobepexbe CLUA, MaBanickmne ocTpo-
Ba, HoBasa BuHes, HoBaa 3enanans, Ka-
Haja) CBeAEHUS O LyHamu cTanu nocry-
natb ¢ cepeauHbl XIX Beka.

[Mocne oTKpbITUSA, UCCNEAOBAHUSA U NMPU-
coeguHeHuns k Poccnn Kamuatkum, Kypunb-
CKMX 1 AneyTCKnx OCTPOBOB CTaln U3BE-
CTHbI dakTbl U NOCNEACTBUSA LyHaMU U B
3TuX kpasx. BoT kak onucan yepes BO-
ceMb OgHen nocne kartactpodbl (14 ok-
Ta06pa 1737 roga) BONHy, 0OpyLUMBLLYIO-
cs Ha nobepexbe KamyaTkn U CeBEPHYIO
yacTb KypunbCknx OCTPOBOB, UX NEPBbIN
nccnepnosatens C.M.KpaweHWHHNKOB:
«Yepes npuweawmx ¢ Kypun... niogen na-
BECTUJCS £, YTO BENIMKOE TPSICEHNE 3EM-
nn 6bINo... @ NOTOM Kak NepecTano Tps-
CeHne, TO BOAbl BAPYF C MOPS C BENNKUM

LIYMOM CaXeHW Ha Tpu npubblno, KoTo-
pasa ToTyac B mope ywna. CnycTa ¢ yeTt-
BEPTb Yaca B TpeTui pa3 BOAbl MOpS C
NPeBENVKUM LIYMOM CaXeH Ha AecaTb
BblLLE MPEXHUX MECT NPUBLISIO, KOTOPOIO
MHOIMMe MHO3EMYECKMNE XUNLLA YHECTO».

CeBupeTtenemM CUnbHENLWEro aneyTcko-
ro sdemnetpsceHns B uione 1788 roga
okasancs AOBEPEHHbIN 4enoBeK Kynua
AHnppesiHa TONCTOro — OOHOro M3 nep-
BOOTKpbIBaTENen AneyTcknx oCTpOBOB U
ocHoBaTensa Poccuiicko-AMeprKaHCKOM

KoMnaHuu. BoT Bblaepxka n3 ero coob-
LeHns HavyanbCTBY: «bblno 3emneTpsace-
HVe BeNuKOoe, N Aymanu, CKOpo NN 3eMm-
ns npoBanutcs. Henb3s 6bI10 Ha HOrax
yCTOATb. M He ycnenu nocne TpsceHus
B YyBCTBO MPUIATKU, Kak C MOpS coena-
NIOCb HABOJHEHMUE... BCAK YEeJIOBEK UCKaN
MEeCTO, 4YTOObl CNacTU CBOK XW3Hb.
CHecno 6apabopy ¢ OCTaBLIMMCS TOBa-
pOM 1 npoyee MeNikoe CTpoeHue C na-
nucagom. Ha oropoge Bawem 3emnio ¢
OBOLLLAMW BCIO CHECNO, a Ha TO MecTo
HaAHECNO APEecBbl U 3eMJII0 iMaMu Bbl-
pbino. BosBbilweHne Bogbl ObIIO MOYTU
[0 NONOBWHbLI Ballen ropHuubl OKOLLEK.
C Bennkoto ObICTPMHOW TONLKO BOAA HE-
nonro Obina: 6onblINX BONH ObINO ABE,
a npoyne rnomeHee...»

HakoHeu, o4yeBunael, uyHamn 1952 ropa,
paspywmBwero ropos Cesepo-Kypunbck
Ha ocTpoBe lMapamywimp, coobuwan: «Ye-
pe3 40 MyH nocne npekpaLleHns 3emne-
TPSACEHUS MOCbILWANCSA FPOXOT CO CTOPO-
Hbl OKeaHa 1 Ha ropof, obpyLmncs soas-
HOW Ban, ABUraBLINIACA C OONbLLOW CKO-
pocTblo... Yeped 15-20 MuUH Ha ropog
(CeBepo-Kypunbck) cHoBa HagBMHYNacb
BOASIHAsA cTeHa, pocturaswas 10-meTpo-
BOV BbICOTbl. OHa MpakTU4eCcKM CMblia
BCE Ha CBOEM MyTu, OCTaBNsAs OT CTpoe-
HWIA B NlydLIEeM cnyqae 6eToHHble dyHAaa-
MeHTbl. N3 3emnn 6binn BbIBEPHYTHI U
pa3bpocaHbl N0 CTOPOHaM CcTapble A0ThI,
B MOPTY OMNPOKMHYT 9KCKaBaTop, a Haxo-
OuBlUMECS TaM kaTepa 3abpolUeHbl Ha
COTHW MeTpoB Ha bGeper. OTpasmBLINCH
OT OKPY>XXaloLMX ropo, Conok, BoJHA cTa-
Nla CcKaTblBaTbCH B HU3UHY, rAe paHee Ha-



XoAunca UeHTp ropoga. 3aecb ob6paso-
Basics OrPOMHbI BOJOBOPOT, B KOTOPOM
¢ 6ONbLIOM CKOPOCTbIO BpaLlannichb BCe-
BO3MOXHble 00/IOMKU CTPOEHWUI 1 Men-
ke cyga. Yepes HeCKOoNIbKO MUHYT Moc-
ne 3Tol, Haubonee CUNbHOM BOJHbI Ha
onycToweHHoe rnobepexbe HaxsblHyna
CpaBHUTENbHO cnabas TpeTbsl BOJHA...»

Ilocaedcmeus 6oavuioii 60.11bL
2004 200a na nobepexcve
Anoamanckux ocmpoeos

FeHepaToOpbl LLYyHaMu

Oyarn cunbHbIX NOABOAHbLIX 3eMNeTps-
CEeHWI pacnosaralTcs B Tak Ha3biBae-
MbIX panoHax cybaykumm — Ha ydyacTkax
nHa MwupoBoro okeaHa, rge, COrnacHo
TEeopUM TEKTOHUKW NAWUT, ofHa NuTOo-
cdepHaa nnuTa ABMraeTcs nNog APYryio.
Takme 30Hbl OXBaTbiBAlOT KOMbLOM Tu-
XU okeaH, npoxoas No Aneyto-AnsaCKuH-
ckon, Kypuno-Kamuyatckoi, 9noHckom n
LpYyrum OCTPOBHbIM Ayram. Janee nosic
pacnpocTpaHaeTcsd Ha 3anagHble 1 0ro-
3anajHble rpaHuubl OkeaHa, TaHeTcsH
BOONb nobepexuin KOxHon n LleHTpanb-
HOM AmMepuku. TUXOOKeaHCKOe KOJbLO
04aroB CUJIbHbIX 3EMNIETPACEHUIN (OHN Xe
MCTOYHMKM LLyHaMun) oTBeTBNAETCS B VIH-
OUNCKNIA okeaH BAONb nobepexbsa WH-
LOHEe3nn 1 B ATNaHTUYeCKNin — y 0CTPO-
BOB Kapubckoro mops.

M3 kaxabix 100 cunbHbIX 3emMneTpsce-
HUI, Cny4Yalowmxcs, Hanpumep, B TUXOM
OKeaHe, TONbKO OAHO MOPOXAAeT LyHa-
Mu. lMepnop BENNKMX BOJIH COCTaBNASET OT
2 0o 40 MMHYT, a Ha cpedHen anga okea-
Ha rnybuHe 4 KM UX CKOPOCTb MOXET [0-
cturatb 700 km/4yac! 3ameTuTb Unn no-
4YyBCTBOBaTb LyHaMu B OTKPbITOM MOpe
NpPakTU4eckn HEBO3MOXHO, MOCKOJIbKY
30eCb UX BbICOTA COCTaBNASAET OKOMO Of-
HOro MeTpa, a ANMHA — OT HECKObKUX
[eCATKOB 10 COTEH KMTIOMETPOB. Tak, npu
KaTacTpodumnyeckom LyHammn 3 mapTa
1933 ropa, ob6pywmBLIeMcsa Ha nobepe-
Xbe CaHpuKy (ANoHWS), ANMHA BOSHbI (TO
€CTb paccTosiHMe Mexay ee rpebHamu)
cocTasngna okono 20 km, a Npu 3emne-
TpsiceHnn B Yunm B 1960 roay BO3HUKN

BosHbI annHon 300-400 km. Kpome Toro,
C yOaneHneM OT LLEHTPa 3apOXaeHNs ne-
puoabl BOJIH Bo3pacTatoT. Mpu aneytckom
3emnetpsceHnn 1 anpensa 1946 ropa, Ha-
npuMep, y NepebIX BOJIH, MOPa3MBLLMX Ka-
Haackmin ropon, Buktopuio, nepmop 6bin
9 MUHYT, a Korga 3Tu BOJIHbl AOCTUMN
YMIMNCcKoro Banbnapanco, pacnonoxeH-
HOro Ha pacctosHum okono 9000 km oT
KaHapgpl, oH yBenuumnca no 18 mMuHyT.

Hap noaBoaHbiMK xpebTamu 1 No Mmepe
npubnmnxeHns K 6epery BbICOTa BOJIH LLy-
Hamu Bo3pacTtaeT. OCoOBeHHO
WHTEHCMBHO OHa YBENMYNBA-
€TCS NPU NX BXOXAEHUN B CY-
XuBatwuwmecsa O6yxTbl Tpey-
roJisHOW 1M BOpOHKoOOpas-
Hom ¢popmebl. B pesynbTate Ha
nobepexbe MOrytT obpywu-
BaTbCH rOpbl BOAblI BbICOTOW
10-15 meTpoB C OTAENbHbI-
Mu 3anneckamu o 30-50 m.
lMocnencteung Takmx cropnpum-
30B YXaCHbl.

M3 400 BynkaHoB, Oen-
CTBYIOLLMX Ha Hallel nnaHe-
Te, 330 pacnonoxeHsbl B 6ac-
ceriHe Tuxoro okeaHa. He-
yamBUTENbLHO, 4TO 80% cunb-

HENWMNX 3eMNeTPACEHNN B
MUPE NPOUCXOOAT UMEHHO B 3TOW 30HE.
3a nocnepgHee ThicayenetTne TUxookeaH-
ckoe nobepexbe LyHaMmn nopaxanm oko-
no 1000 pas. [Jo HegaBHEro BPeEMEHU
CUMUTanoCh, YTO akBaTOPUAM ATnaHTUYecC-
KOro u MlHaminckoro okeaHoB Be3no 60/ib-
e — BOJIHbI-yOUiLbl 30eCb BO3HMKANN
BCEro HEecKoNibko AecsaTkoB pa3. Ho
26 pekabpsa 2004 ropga aTa cTatucTuka
Oblna HapylleHa.

B 3 yaca 58 MWHYT MO MOCKOBCKOMY
BPEMEHW B pe3yNibTate CToNKHOBeHUS UH-
aonnckonr, bupmaHckonm n ABCTPanuiickom
nMTOChEPHBIX MAUT MPOM3O0LLSI0 camoe
KpynHoe B nctopun MIHOnINCKoro okeaHa
noaBogHoe 3emneTpsiceHne. Ero cuna co-
ctaBuna 9 6annoB no wkane Puxrtepa,
MOLLIHOCTb — 2-102% 3pr, 4TO COOTBETCTBY-
eT AecaTKy BoAopoaHbix 6om6 no 10 Mt
Kaxaas U Ha YeTblpe nopsaka npesbiwa-
€T MOLLHOCTb Tparnyecknm 3HaMeHUTOro
CMUTAKCKOro 3eMNETPSACEHNS B ApMEHUN
7 nexabps 1988 ropga. CkopocTtb NHaWiA-
CKOW NAnThl, ABUralOLWENCs B CeBePO-BO-
CTOYHOM HanpaBJIEHUM 1 MOrpyxatoLen-
cs nopg, bupmanckyto, coctasnset 6,5 cm/
ron. HanpsxeHus B 30He B3aMMoaen-
CTBUS MANT, MO MHEHWUIO YYEHbIX, HaKar-
NNBANNChL YXe COTHWU neT. B neHb 3emne-
TpsiceHus Habnwpanca MakcumanbHbliA
NPUAMB 1 (B NOJIHOM COOTBETCTBUM C Ha-
6noaeHnem ydeHbix ns HUM apepHomn
dunsvkn MIyY mm.M.B.JlomoHocoBa, CMm.
«XUMUIKD N XU3Hb», 2001, Ne2. — [Ipu-
mey. pes.) 6biI0 NOMHONYHUE.

Ouar katacTpodbl pacrnonarancs Ha riy-
6uHe okono 20 KM NoA AHOM okeaHa 1 Npo-
TAHyncs BooNb nobepexba Cymartpbl Ha
1000 km! CTONb OrpOMHBIN O4ar BO3HUK 13-

MJIAHETA 3EMJIA

3a KpaWHe penkoro crteyeHus obCTosA-
TensctB. OBbLIYHO HaBucawwas naMra —
OCTPOBHAs Aiyra Uiam OKpanHa KOHTUHEHTa —
COCTOUT 13 BIOKOB MPOTSKEHHOCTBLIO A0
100 KM; KX rpaHuLbl — nonepeyHble K 6e-
pery pasnombl. MNpy TUNUYHOM NMOABOAHOM
3eMJIETPSICEHNN C MOBEPXHOCTU KOHTaKTa
NAUT CpbIBAeTCS TONbKO oauH 6nok. Ho
MHOrga, Hanpumep npu KOCOM HaaBure
NAnT, OTAENbHbIN 610K 3a4eBaeT cocegHne
6710KM 1 N0 NPUHLMNY OOMWHO pa3BMBaeT-
CSl Kackaj, aHanoruMyHbIX CPbIBOB BAOJb
KPOMKM HaBucarowen namtel. IMEHHO no
3TOM NPUYNHE MPOLLECC BCMapbiBaHUSA MO-
BEPXHOCTN Mexay NMMToCchepHbIMU NanTa-
Mu 26 nekabps 2004 roga gnuncs 8 (!) mu-
HYT B OT/INY4NE OT OObLIYHON MUHYTHI.

BepTukanbHbIi CABUI NNacTOB 3EMHON
KOpbl B 9MNULEHTPE 3eMNETPSCEHUs Ha
npotsxeHnn 6onee 1000 km coctaBun
8-10 M. lNocne okoHYaHMSA MOABMXKW Ha
BCEM MPOCTPAHCTBE o4ara cemcMmyeckme
cTaHuum Poccum 3adpukempoanu 40 ad-
TEpLUOKOB (6onee Mesnknx 3eMNeTPSICEHI
cunoii 0o 4 6annoB). AHaNOrNYHBIE CNYX-
6bl CLUA HacuuTann ux 85, a cnyxba cne-
XEHUs 32 94ePHbIMU UCMbITAHUAMU, pac-
nonoxeHHas B Bene, — 678 (!).

B pesynbraTe 3eMneTpsiceHns B okeaHe
obpasoBanocb ruraHTtckoe uyHamu. Ero
BbICOTaA B OTKPbITOM OKeaHe cocTaBuia
0,8 m, B npubpexHoi 3o0He 15 M, a B 30He
3annecka — 30 M. CKOpPOCTb BOJIHbI B OT-
KpbITOM OkeaHe gocturna 720 KM/, CHu-
3UBLUMCbL MO Mepe TOPMOXEHUs B MNpu-
OpexHoin 30He Ao 36 km/4ac. Yepes
15 MUHYT nocne NepBoro To4ka BOHA J0-
CTUrna U CMena CEBEPHYID OKOHEYHOCTb
Cymatpbl. Yepes nontopa yaca oHa o6py-
lwmunack Ha nobepexbe Taunanpa, yYepes
nga vaca pocturna Wpwn-JlaHkm n UHgmm,
3a BOCEMb 4acoB npoLuna MHannckun oke-
aH, a 3a CyTKM — BrepBble B UCTOPUM Ha-
OnoaeHns BOSH LyHamun! — 000rHyna BeCb
MwupoBol okeaH. JJaxe Ha TUXOOKEaHCKOM
nobepexoe MeKkcukn ee BbiCOTa COCTaBM-
na 2,5 m. PoxxpectseHckas BonHa 2004 roga
yHecna xum3Hn okono 300 TbiC. YENOBeK.

Y710 yMTaTbh O LYHAMU

JoueHko C.dP., «M3BecTus PAH., dunsu-
Ka atMmocdepbl 1 okeaHa», 1994, 1.30,
Ne 4, ¢.513-519

ConosbeB C.J1., «[pupopa», 1981, Ne 5,
c.54-67

Conosbesa O.H., JoueHko C.®P., KyauH
W.MN., NeBuH B.B., «OkeaHonorus», 2004,
T.44, Ne 5, c.679-685

PucyHkun B34Tbl U3 3TUX UCTOYHUKOB
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ONINTOHbI, yEeOAVHEH-
Hble BOJIHbI, CNOC06-
Hble OBUraTbCHd, He
Tepss Npu 9TOM CBOEWN 3Hep-
rMn, To ecTb BECKOHeYHO [0J1-
ro (ECJ'II/I HEe NPpUuHNMaTb BO BHU-
MaHue TpeHune), — yauBuUTENb-
Henwwee aBneHne npupoabl. Kak
nuweTt A.T.®dunmMnnoB B CBOEW
KHUre «MHOrofINKNIn CONUTOH»,
Bblleawel B 6ubnmoTtevke
«KBaHTa» B 1985 roay (koTopoii
Mbl 1 BOCNOJIb3yeMcCa OJid no-
cnenylLwero pacckasa), nogu
MNCMNOKOH BeKa BCTpevanucb C
CONNTOHaMu, OLHaKO MepPBbIM
Ha Takue BOJIHbI 0OpaTUA BHU-
MaHWe 1, rmasBHoe, NpPeanoxun
NX TEOpPeTUYeckoe onucaHune
[xoH CkoTtT Paccenn, nsobpe-
TaTesib NapoBOro akmnaxa n oc-
HoBaTenb LLloTnaHackon komna-
HUM NapoBbIX akMnaxen. B 1834
roay, Korga aTa KomnaHus pa-
30punachk, y4eHOMy Npeasioxm-
nn nccnenoBatb BOBMOXHOCTb
HaBUraunm napoBblX CYLOB MO
kaHany mexay 'nasro n 9auH-
6yprom. Habniogaa 3a opuxe-
HMeMm 6apx, OH 0BHapPYXMN HO-
BOE $IBJIEHME W pacckasan o
HeMm B «Jloknage O BOJIHAX».
«9l cnegun 3a ABUXEHUEM
6apxun, KOTOpy BbICTPO TAHY-
na rno y3komy kaHasy napa fo-
wanen, korga 6apxa HeoXu-
[AaHHO OCTaHOBMMACh; HO Mac-
ca BoAbl, KOTOpylo HGapxa npu-
Bena B OBWXEHWE, HE OCTaHO-
BMiacb. BMecTo aTOro oHa co-
6panacb OKONO HOca CydHa B
COCTOSIHUN OELIEHOro ABUXe-
HUSl, 3aTEM HEOXMAAHHO OCTa-
BuJsla ero no3agn, KatdacCb Bne-
pen ¢ OrPOMHOW CKOPOCTbIO U
npuHumMmas Gopmy 60NbLIOTO
OLMHOYHOIrO BO3BbIWEHUS, TO
eCTb OKpyrnoro, rnagkoro u
4eTKO BbIpaXXeHHOro BogdHoOro
X0nMa, KOTOpbIA npoposnxan
CBOI NyTb BAOMb KaHana, Hu-
CKOJIbKO HE MeHsda cBoen ¢pop-
Mbl U HE CHMXasi CKopocTu. A
nocnefoBan 3a HAM BEPXOM, U,
Korpa s HarHan ero, oH no-npe-
XHEeMY KaTunica snepen co CKo-
pOCTblO MPUBIN3UTENIBHO BO-
CeMb UNu OeBATb MWUJIb B Yac,
COXpaHMB CBOW MepBOHa4Yallb-
Hblh NPpOoduUNb BO3BbILLEHUSA
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OJIMHOM OKONO Tpuauatn ¢pyTos
1 BbICOTOM OT dyTa A0 dyTa C
nonoBuHon. Ero BbicoTa nocre-
NMeHHO ymMeHblanacb, U nocne
OOHOW UNN ABYX MWJIb MOFrOHU
9 noTepsn ero B n3rnbax kaHa-
noe. Tak B aBrycte 1834 roga
MHe BrepBble O0BEJIOCb CTOJIK-
HYTbCSl C HEOObI4YaMHBIM U Kpa-
CBbIM 4BJIEHMEM, KOTOpPOE 4
Ha3Basl BOJIHOW TPaHCASALUN».
Paccen yctaHoBun cnepyto-
Lne OCHOBHbIE CBOWCTBA yeau-
HEHHOW BOMHbI. Bo-nepsbiX, ee
dopma nocTosiHHa. Bo-BTOpBLIX,
CKOPOCTb 3aBUCUT OT TNyOUHbI
KaHana h, BbICOTbl BOJIHbI Y, U
HW OT Yero 6onee. A Belb elle
HbIOTOH nucan, 4TO CKOPOCTb
pacnpocTpaHeHUd BOJIHbI 3aBU-
CUT OT ee [OJINHbl, 4TO NPUBO-
ANT K 4ABJIEHUIO Oucnepcun.
PaccyxaeHue TyT Takoe: yacTu-
Lbl BOAbl KayaloTCs B BEPTU-
KallbHOM HamnpasneHuun, n 3a
BpeMs O4HOro Ka4aHunga BepLlun-
Ha BOJIHbI CMECTUTCA Ha pac-
CTOSIHWE, pPaBHOE ee AJINHE.
3HayuT, CKOPOCTb ABUXEHNS —
OJIMHA BOMHbI, AeNeHHas Ha ne-
pvopa, unu v=Ng\r/2x, roe g —
yCcKkopeHue cBobOaHOro naae-
Huga. Ha menkonm Boge, korga
OJNINHa BOJIHbI CpaBHMMa C rny-
OGuHOM (a y LyHamu, BCOMHUM,
OJINHA BOJHbI UCHUCNSETCH KU-
nioMeTpamu, u, cTano BbiTb, AN
Hee BECb OKeaH — MENKui),
nencteyeT gpyras ¢gopmyna,
KOTOpas kak pas u no3BonseT
paccyutaTb CKOPOCTb CONU-
ToHa: v=\gh (Ha camom fe-
ne npasunbHag Gopmyna
v=\gh(1+y,/2h), npocTo, koraa
BbiICOTa BOJIHbI MHOI0O MEHbLUE
rnybuHbl BOOOEMA, MHOXUTENb
B CKOOKax CTaHOBMUTCH MOYTU
paBHbIM efnHULE). Kak HeTpya-
HO nocuyMTaTb, B OKeaHe, rge
rnybuHa npeBbILLaeT KUIOMETP,
a BblCOTa UyHaMun He 6onblue
MeTpa, CKOPOCTb TakOW BOJHbI
OKaxeTcs OrpoOMHON, 3a CTO
METPOB B CekyHAay, a BO6AM3u
OGepera, Ha MenkoBOAbe, OHa
pPEe3KOo CHU3UTCS. B-TpeTbux xe,
eCin ncxogHasa BOJIHA Nonyyun-
nacb CnuwKomMm 60sbLION, OHa
pacnageTcsa Ha ABa unm Tpu co-
nntoHa. Oco6oaMBLWINCE OT

C.M.Komapoe

JNINLLHEro BELLECTBA, BOJIHA OC-
TaBUT ero nosagm un chopmm-
pyeT elwe OAHY YeAWHEHHYIO
BOJIHY, koTopas OyneT cnepno-
BaTb 3a MNEpPBON C MEHbLUEN
CKOPOCTbHO.

B oCHOBe CTpaHHOro nose-
[eHna conmnToHa (cnocobHoc-
TN coxpaHaTb Gopmy U OBU-
raTtbCs Ha o4eHb OonbLUMe pac-
CTOSIHMSA) nexunT 6opbba AByx
I'IpOTVIBOI'IOﬂO)I(eHHOCTeVIZ anc-
nepcun n HenmHeHocTn. CyTb
aTUX g9BneHnin takosa. N3 kyp-
ca MaTemaTU4eckoro aHanmsa
M3BECTHO, 4TO NOOYID QYHK-
LUMI0 MOXHO pPasfnoXxuTb B paj,
®dypbe, TO eCcTb NPEACTaBUTHL B
BMAE CyMMbl CMHycOouA C pas-
HbIMW ANIMHaMW BOJIHbI. TOYHO
TakK e MOXHO MOCTYnUTb U C
XOJIMOM, KOTOPbIA BO3HWK Ha
BOOHOW rnagn B pesynbTaTte
NnoABOAHOIO 3eMJIETPSACEHUS.
Tax BOT, B COOTBETCTBUM C 3a-
KOHOM Aucnepcuu, kaxapas 13
3TUX cuHycoupn 6ynmet GexaTb
CO CBOEV CKOPOCTbIO, U XOJIM-
BOJIHA AO0/1XXEeH pa3MblBaTbCH.
OpHako 13-3a HEeNVMHEWHOCTU
BepwunHa BOJIHbl CTPEMUTCHA
OBUratbCs ObICTPEE ee OCHO-
BaHMSA M pasHuua CKOpocTewn
Tem 6onblUe, YEM BbiLLEe BOJSIHA
(No OTHOLWEHMIO K rNybuHe BO-
noema). Co6CcTBEHHO, MMEHHO
13-32 HENMHENHOCTU BOJHbI U
onpokuabiBaloTCca Ha Oeper:
rnybuHa nagaeTt u BeplwumHa
BOJIHbI BCe ObICTpee 1 BbicTpee
neTuT Briepen, 06roHss ceoe
OCHOBaHue.

Ecnu xe BonHa 6yneT ns-3a
HENVMHENHOCTU NajaTth C TOM Xe
CKOPOCTbIO, C Kakoi ee pa3mbl-
BaeT gmucnepcus, To oanH dak-
TOP YPaBHOBECUT PYroOi 1 no-
NYYUTCA CONUTOH, CMOCOOHbIN
OexaTb OECKOHEYHO Aaneko,

coxpaHaa npu 3TOM BCHO
rMraHTCKYIO 9HEPTnio, KOTOPYIO
BOpPOCKT B MOPCKYIO BOAY NMOA-
3eMHbIli yaap cTuxumn. 370 yc-
noBme MOXHO Bblpa3nTb MaTe-
MaTU4yeckn, CBA3aB BOEOMHO
OBYMS BbIpAXEHUS rnyOuHy BO-
[oemMa, BbICOTY BOASIHOIO XOJ1-
Ma 1 ero n ee wupuHy L: Bo-
nepBbIX, CyLLECTBOBaHME CONMN-
ToHa ob6ecrneynBaeT paBeHCTBO
y,L?/h®=4/3, a BO-BTOpPLIX, CO-
XpaHEeHVe ero aHeprum Tpeby-
eT, 4ToObl y,°L=const (aTOT na-
pamMeTp Ans LyHaMn ncuyucnsa-
eTcs B JecsaTkax Tbicad kKy6o-
meTpoB). lNMNoacTtaBne 04HO Bbl-
paxeHne B gpyroe, HeTpyaHo
3aMeTUTb, YTO BbICOTa LyHaMU
[oJKHa ObITb 0OpaTHO Nponop-
LuMoHanbHa rnybuHe, a WwWupu-
Ha — NPSIMO NPOMNoOpLUMOHab-
Ha kBagpaTy rnybuHbl, npuyem
3TN COOTHOLLEHMs paboTaloT,
Korga kybuyeckuii KopeHb n3
y,’L npumepHo paseH rnybuHe.
[MepeBoas ¢ MatemMaTnyeckoro
A3blka Ha PYCCKWA, Nnonyvyaem,
4TO Ha MeJNikoBoAbe, Korga rny-
OuHa HaYmHaeT N3MEePATbCHA He
KnaometTpamun, a gecdrkamu
METpPOB, yeAWHEHHas BONHA
CTAHOBUTCS 3aMETHO Bbllle U
yXe. To eCTb BCH OrpomHas
Macca BOAbl, pacTaHyTas Ha
KWUIOMETPbI, B HEMNOCPEOCTBEH-
HOW GNM3ocTn OT Bepera BHe-
3anHo Ha4ymMHaeT cobupaTbCs B
Y3KYyl0 BOASHYIO CTeHy. Hy a
hanblie HelMHenHoCcTb GepeTt
CBOE, BCE COOTHOLIEHUS Hapy-
LWAlTCSA, U 9Ta CTEHA ONPOKU-
OblBaeTCd, 3anmBasd Cywy Ha
uenble KUIOMETPbl, O YeM U
pacckazaHO B npeablayuen
cTaTtbe.
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llonyngapu3aunsa Hayku:

s2IM N KK STO AENaloT
= 8 Benuko6puTaHum

TO nnopaxaet B KHUXHbIX Mara3vHax BenvkobputaHuy, Tak 3T0 6€CKOHEYHbIEe MOJIKU C Hay4HO-

nonynasipHbIMy KHuramuv. Huyero mogobHoOro ceroaHsi B Poccuu, K COXaneHuio, He YBUAWLUb.
Mol He 6yaem paccyxaaTb O TOM, Kak Ma0x0, 4To 3apybexHas Hay4HO-romnyaspHas amrepartypa nepe-
BOAMNTCS] Ha PYCCKUI 513bIK MaJlo M HE BCerga KayeCTBEeHHO, HO MoMnbiTaeMcs XO0Ts Obl 0T4aCTu BOCMOJ1-
HUTb 3TOT rpober.

bnaronapsi bputaHckoMy coBeTy peAakuus cMoraa no3HakOMUTLCS C MOCIEAHUMYN HOBUHKAMU aH-
r/IMACKOro KHUXHOIO pbiHKa. Ternepb Mbl 6yAeM 3HaKOMUTb C HUMWU Yutatenei «XuMmum n Xu3Hu» B
Halei HoBoW pybpuke «AHranickuii kiay6». Pybpuky oTKpbIBaeT rinaBa m3 kHuru 6apoHeccsl Cbo3eH
TpuHpuaa «/liogn 3aBTpa» — 0 TOM, kak 6YpHOe pPa3BUTNE TEXHOIOI UK M3MEHSIET MPUPOLAY 4€/10BEKA.

Cbio3eH puHGuRL — n3BecTHbIN Herpoguanoor, npogpeccop papmakonorun OKCHOPACKOro yHu-
BepcuTeTa m MOoYEeTHbIV npogeccop 26 pasinyHbIX YHUBEPCUTETOB BennkobputaHuu, ABCTpaauu v
UN3pawuns. bapoHecca puHGuAL — 3TO XeHLynHa, 0 KOTOPOV roBOPSIT, OHA YaCTO MOSIBASIETCS B CINC-
Kax camblX 3HAYUTEbHbIX XEeHLUnH BenukobputaHun. OHa — repBas XeHluHa-aupekTop Kopones-
CKOro MHCTUTYTa BennkobputaHuu, KOTOPbIA 3aHUMAETCs MOoMnyaspu3aumneii Hayku cpeau LLnpoKoun
nybnavku. bapoHecca 4acTo BbICTYnaeT C Hay4HO-MOMySPHLIMU JEKUUSIMU, & TAKXe B KAYeCTBEe Hay4d-
HOro akcrnepTa — Ha paano v tenesuaeHun. Cblo3eH — aBTOP MonyJasspHOV cepun nepead «Mcrtopums
moara» Ha bu-6u-cu. B 1998 rogy Cblo3eH puHpuna 6eina HarpaxaeHa menansio Mavikna @apanes
Koponesckoro obujectBa BenvkobputaHuy 3a 3HaYUTEJSIbHbIM BKaA B MOMyaAsSpu3aumnio Hayku.

B koHue anpensi Cbio3eH nobsiBana B KpacHosipcke, rae ycTpouna aaH4y C MOJOALIMU y4eHbIMU
Ypanbckoro otaenennsi PAH, Bctpetunack ¢ akagemukom B.H.bosbliakoBsiM, Bo3rnasaswowmm YpO
PAH, nocetunna UIHCTUTYT UMMYHOJI0rnu v pu3noaorum v rnposesia Hay4Hoe kagpe o «Jliogsx 3aBTpa».
A B EkatepuHOypre Cbio3eH [puHpuag ¢ 61eckoM npo4Yutana nekumio Ha Ty Xe Temy, kotopasl bbiia
opraHu3doBaHa bputaHckum coBeToM B pamkax npoekta «[1ybnunyHbie nekumm B perunoHax Poccum».
KoHuepTHbiti 3an FocynapcTBeHHOU ¢unapmMoHum Ha 750 MeCT He MOIr BMECTUTb BCEX XEeNaloLuX.
Haneemcs, 4to v Bam, yBaxaemsble Yutatenn, 3HakoOMCTBO € TBop4YecTBoM Cbio3eH puH¢ung gocra-
BUT YJOBOJIbCTBUE.

AHTIMACKWUIA KNYB

43

«XUMUS N Xn3Hb», 2005, Ne 7, www. hij.ru



Cbio3eH NpuHdung,

OOpasoBaHue:

yemy

HaMm npupgertcs

yuntbca?

OrpomHble M3MeHeHus B Hawem obpase
XN3HKU, KOTOpble MOrnv Obl cTaTb HOPMOUA
NMLWb Yepes3 MHOrve OecaTuneTusl, NogHn-
MaloT GyHAAMEHTabHbIE BONPOCHI O LIENN
00pas3oBaHMsl U camoe rNaBHOe — O TOM,
Kakum OyaeT yenoBeyvyeckuii pasym.
[TNOTHOCTb MEXHEMPOHHbIX CBA3Een (Cu-
HamMcoB) B MO3ry HOBOPOXAEHHOro kyaa
BbllLE, YeM Yy B3pocnoro. HeeponaTtonoru
BbIICHUIN, YTO CUHArMCbl BHELUHEro Cros
Mo3ra (KopTekca) B y4acTkax, OTBeYatoLmx
3a 3peHue, gocturaioT nuka Kk 10 mecauam.
3areM nx NAOTHOCTb NIABHO YMEHbLLAETCS
n ctabununaupyetcs k 10 rogam xmsuun. Oa-
HaKo B OpPYroMm yyacTke, npedpoHTanbLHOM
Kope, dopMmnpoBaHne CBA3en (CuHanTore-
He3) Ha4YMHAEeTCs 3aMEeTHO MO3Xe, U CoKpa-
LLEHME UX YUCTa CTapTyeT B MOAPOCTKOBOM
BO3pacTe 1 3aBepluaetcs Kk 18 rogam.
MepBble HECKOJIbKO NET XN3HN Hanbosee
BaXHbl N5 nprobpeTeHns cnocobHOCTeN
1 YMEeHMN. HanpawmBaeTcs BbIBOS, YTO N3-
MEHEHMS B YMUCNE CUHAMNCOB CBA3AHbI
C MNOSIBNIEHNEM HOBbIX HaBblkOB. HO BOT B
4yeM npobnemMa: Mbl TENepb 3HAeEM, HTO 3TU
HaBbIKM COBEPLUEHCTBYIOTCS Aaxe Mnocne
TOro, Kak MJOTHOCTb CBA3EN MeXay Hen-
poHaMm cokpallaeTcs A0 YPOBHS, Xapak-
TEPHOro 4S9 B3POChbIX. Tak YTO Xe Ha ca-
MOM [ene npoucxoguT, korga vHpopma-
LS nonyyaeT JOCTYN K HALWWM HeMpoHam?
BaxHO He mpoCTo 4Mcno, a pMCyHOK, naT-
TepH cBasel. Mprupoaa obecneymBaeT n3-
ObITOK CUHAMNCOB B NePBbIe rofApbl XXU3HU, NX
4YMCno pacTeT BMECTE C MO3rOM; 3TUX CBSI-
3eli bonee 4em OOCTaTOYHO, YTOObI NPOJIO-
XUTb HAOEXHble TPAKTbl MO TEPPUTOPUSM
Mo3ra. 3aTteM HauymHaeTcs «paboTa CKyfb-
nTopa» (3awTamMnoBaHHbIN, HO NPaBUSIbHbLIN
obpa3s), ncyesatoT N30bITOYHbIE KOHTaKTbl —
1 KaK CcTaTysl BOSHUKAET U3 KAMEHHOW MNbl-
Obl, TaK YHUKanbHbIA YenoBE4YEeCKUA MO3r
obpeTaeT CTpykTypy. HO B OTNnyme oT Kka-
MEHHOW CTaTyn MHAMBUAYANbHbIA PUCYHOK
CBSI3ei B HalleM MO3ry OCTaeTcs BeCcbMa
noABVXHbIM. 10 Mepe TOro Kak Bbl MPOXU-
BaeTe MrHOBEHWNE 32 MIHOBEHNEM, Kaxa0e
HOBOE CODObITUE aKLEHTUPYET UM Criaxu-

naBa n3 kHurn «Tomorrow’s People. How
21st-century technology is changing the way we
think and feel». NMy6nukyeTcsa B cokpaLLeHnN.
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BaeT Hekylo AeTaslb KapTWHbI, HaxoasLLemn-
csly Bac B roJsioBe.

B 1981 roay cneupanucTbl No 3peHunto [1a-
Bug, Xetoben n TopcTeH Busenb nonyuunnm
HobeneBckyto npemuto 3a noTpsicaoLLiee oT-
KpbITUE: Y pa3B1BaOLLErOCH MO3ra eCTb OCO-
OeHHble OKHa BPEMEHW, KPUTUYECKME MO-
MEHThI, Koraa NaeT KpyrnHomacLuTabHas npo-
Knagka «npoBOAKW» B MO3ry. Bnevatnsio-
WMA NpuUMep — UCTOPMUS LLIECTUNIETHErO
MaJsibumka: pebeHok Obln crien Ha OAVH rnas,
X0TS cam rnaa 6bin B NosHOoM nopsiake. Moc-
ne ponroi 6ecefibl C POAUTENSIMUN BbISICHU-
J10Cb, YTO €eLle A0 roga y ux cbiHa Obiia He-
3HauuTenbHasa rna3Has nHdekuus. nas 3a-
KPbUIA MOBSI3KOW Ha HECKOJNIbKO Hepenb —
Ha TO caMOe BPeMs, Korga ycTaHaBMBaeT-
CS1 KOHTaKT Mexay rna3om 1 Moarom. M3-3a
3TOro B MO3ry Ha MecTe MpaBu/ibHbIX CBS-
3ell okasanacb «HUYeHas TEPPUTOPUS» W,
KOrfia NoBaA3KY CHANM, abCONOTHO UCMpPaB-
HbIA opraH He (YHKUMOHMpoBan: pebeHok
ocTancs cnenbiM Ha 9TOT a3 Ao KOoHUA
XKn3HU. (OBbIMHO TEM HE MeHee OkHa Bpe-
MEeHW He BbIBalOT HACTOJILKO XeCcTkMU. Cy-

s = g o
e e e b

SUSAN
GREENFIELD

¥ [
LLeCTBYeT ecTe-

CTBEHHbIA 3KBU- ELIL D
BaNleHT BbIlIE- ey 0151 1
OMMCaHHOM CUTYy-
auuun: uHorpa
MnaeHuUbl POXAAITCA C KaTtapakTon. Xu-
Pypru4eckoe BMELLATENbCTBO BO3BpaLLaeT
M 3peHune.)

MoHsTe 0 nepmnoaax, KyeBbIX Ang hop-
MMPOBAHWS OCHOBHbIX (PYHKLMIA MO3ra, Aano
HEKOTOPbIM METOAUCTaM MOBOA, AJ1S CHeKy-
naumii 06 aHanornyHbIX «6NaronPUATHBIX
BPEMEHHbIX OKHax», B KOTOpble GOpMUPY-
10TCS 6onee CnoxHble GyHKLMK, HaNnpUmep
CMOCOBHOCTb K YTEHUIO UMK cyeTy. Tak 3To
VN HET, Y3HaTb HEMPOCTO: C/ULLKOM MHO-
ro pas3nuyHbix GakToOpPOB BHOCAT CBOV BKaf,
B 00y4yeHMe, CNMLLKOM pasfinyatoTcs oau.
Bonee Toro, BeCbma BEpOSATHO, YTO B pa3-
JINYHOM BO3PACTE Mbl YHMMCS NMO-PA3HOMY.
ManeHbkuii pebeHoK BNUTbIBAeT NHbOpMa-
LMo, He oTBepras Huyero. OgHako No mepe
TOro Kak Mbl CTAHOBUMCS CTapLue, MNocTyna-
I0LLYIO0 MHDOPMALIMIO OLIEHNBAET BCE MEHEee
BOCMPUVMYUBbIN, 3PENbIi MO3T.




MpoBepkn 1 B3BELUMBAHUS, GOPMUPYIO-
e nHaMBuayanbHbln yM, 6epyT Havano B
CBA3SAX Mexay knetkamy moasra. Kak npa-
BWJO, 9TU CBA3U CXOOATCS B OCOOYIO 30HY
KNETKN-MULLEHN, KOTOPas Ha3bIBAETCH AEH-
OpUT (OT rpeyeckoro «aepeso»). deHapu-
Tbl OEACTBUTENIbHO MOXOXMW Ha BETBU Ae-
PEBbLEB, 1 YEM MOLLIHEE OHU BETBATCH, TEM
aKTMBHEE KneTka MOXeT BOCMpUHUMATb
CUrHasbl OT APYrnx HeMpoHOB. MaTtepurans-
Has OCHOBa Pa3BUTMS MO3ra — He YBENU-
YeHune ymcna camux HEMpoHOB, HO B Mep-
BYIO 04epepb npouecc nponndepaumm oeH-
LPUTOB.

Knaccuyeckne akcnepuMeHTbl Ha Kpblcax
nokasanu, 4To NoCTHaTallbHOE OKPYXEeHue
OoKa3blBaeT OrPOMHOE BAUSIHWE HA 3TOT NPO-
Lecc. Y4yeHble CpaBHUIN BO3OENCTBUE
«000raLLLeHHOr0» OKPYXXKEHUS, XUNULLA ANS
KpbICAT, 060PYAOBAHHOMO MUrpyLlKamu, ne-
ceHkamu, konecamu ans 6eraHvs u npo-
ynm, — 1 0BbIMHOrO obuTanuuwa nabopa-
TOPHOW KPbICbI, TEMNOW KNEeTKW, rae, Kpo-
Me KOPMYLUKWA U MOWUSIKW, HET NPaKTUYeCcKn
Huyero. M3yyeHne mo3ra KpbIC MOATBEP-
OWNo, 4TO HEeNpoHbl y obutaTenen obora-
LLIEHHOW cpefbl BETBATCH CUNbHEE. TeM He
MeHee Herpodun3noNorv No Cen AeHb CHU-
TaOT «HOPMaslbHbIMU» XUBOTHLIMU UMEH-
HO obuTaTenen KneTok...

MpopacTtaHne 1 oTMUpaHue AEeHOPUTOB
npoAoJIXaeTCcs 1 BO B3POCNON Xn3Hn. Kor-
[a 4enoBek unm oO6bekT MOBTOPHO BCTpe-
YyaeTcs B BaLUMX BreYaTeHNsX, BOKPYr HEro
pacTeT 4Mcno accoumaumii — oGnarogaps
pacTywmum AeHAPUTaM; ero BaXxHOCTb AJ1s
BaC pacTeT, OH «3HayuT» Gonbwe. NHam-
BMAyanM3aLms Mo3ra yCunmnBaeTcs no mepe
TOro, Kak cCO34al0TCs HOBbIE «NPOBOASALLME
KOHTYpPbI». OTO BbIKOBbIBAHWE HOBbIX 2CCO-
LMaunin n ecTb OCHOBA 00Yy4YeHUs.

Heckonbko net Hasap, 6bl10 ycTaHOBNE-
HO, YTO OnpeaeNeHHbIN y4acTOK MO3ra JIOH-
[OHCKMX TakcuctoB duaunydeckn 6Gonblue,
4yeMm y noJen apyrux npodeccuii B ToM xe
BO3pacTe (9T0 mccnenoBaHve Moayymno
MrHobeneBckyio NpemMuio, cM. «XUMUo 1
Xun3Hb», 2005, Ne 12. — [Ipumed.pes.).
[MoCKONbKY AaHHbIA y4acToK (runnokamn)
OTBEYAET 3a NaMATb, a MAMSATU JIOHOOHCKMX
TakCMCTOB MOXHO MO3aBMaOBaTb — Bedb
OHW [O0JKHbI 3HATb Ha3BaHUS BCEX YNUL, U
nyT” Npoesga, — 3T0 ICHO AEMOHCTPUPY-
€T, YTO 1 Y B3POCHbIX NIIOAEN MO3r pearun-
pyeT Ha CTUMYNSALMIO.

Kak coobuwaetca B Apyroii nogobHon
paboTe, ckaHMpOBaHWE MO3ra nokasano,
YTO Y BbICOKONPOMECCUOHANBHBIX MYy3bIKaH-
TOB cnyxoBas kopa Ha 25% 6osblue, Yem
y N0Jen, He y4mBLUMXCS My3bike. [Npume-
YyaTeNbHO, YTO AaHHOE yBENMYeHME Npouc-
XOAMT B BO3pacTe, KOraa 4efoBek HauymHa-
€T y4nTbCH, a He Toraa, korga oH nobvea-
eTcs macTtepcTea. MiHayve roBopsi, BCe Aeno
B YMNPaxXHEHUN cnocobHOCTU, a He B A0C-
TUMHYTBIX ycrexax.

Bce, 4TO Mbl fenaem, Bce, YTO Aenaetcs
C Hamu, B BYKBasIbHOM CMbIC/IE OCTaBnseT
CBOV MOMETKM B MO3ry. MNoaTtomy yenose-
YecKuii MO3r ngeanbHO NOAXOAUT Ans oby-

YEHUs OMbITOM, YTO 1 OT/INYAET HAC OT NPO-
4yyx MPUMMaToB, Aaxe OT wumnaH3e. Haw
MO3r MO3BOMNS HAM 3aHATb OOJblUE 3KO-
JIOTMYECKMX HULW, 4eM NoboMy Apyromy
BMAY; CNOCOOHOCTb HalLMX HEMPOHOB 00-
pa30BbIBaTb CBA3M 0CBOOOAMNA HAC OT TU-
paHuM obLWMX NS BCex npenctaBuTenem
BMAA WHCTUHKTOB. PasnunyHble KynbTypbl
reorpaduyeckn pasobLueHbl B MPOCTpaH-
CTBE, TOYHO TaK Xe, Kak NokoseHus pasoo-
LLieHbl BO BPEMEHU, N OTNYUS MOPOW Or-
POMHbI — Gnarogaps Mo3ary.

PasBnBasicb, Bbl BOCMPUHUMAETE MUP
B MOHATUSX, KOTOPbIE MOAYYUAN paHee, Npo-
X081 CBOWV HEMOBTOPUMBIN MyTb, U MEOJIEH-
HO MpeBpallaeTecb M3 ryoku, BNUTbIBAIO-
e Bce 6e3 pasbopy, B MHDOPMALMOH-
HOro rypmana. [llpouecc BocnpusTus Te-
nepb He MOXET NpoTekaTb caMm cobOW, Kak
B [EeTCTBe, OAHAaKO pa3BMBAETCH MOHMMA-
HNne — yMeHue BUAETb NpeaMeT Yyepes no-
HATUSA O Apyrux. BoT ata yHukanbHas nep-
COHanM3aums KneTo4Ho-MO3roBON NPOBOA-
KW 1 €CTb, N0 MOEMY MHEHMIO, MaTepuanb-
HbIl 9KBMBANEHT «pasyma». OTciofa scHO,
YTO pPa3yM HalUMX NeLepHbIX NPeaKoB AO0I-
XeH Obln oTAnYaTbes OT Hawero. ViHbim By-
[eT 1 pa3yM NOTOMKOB.

BaxHbIn ¢pakTop, onpepensaowmn, Ha-
CKOJbKO YCMeLHO 00y4eHne, — COH. Y KpbIC
nepuoabl 00y4eHns accoLMMpoBaHbI C yBe-
JIM4EHVEM BPEMEHM Tak Ha3blBaEMOro na-
pagokcanbHOro cHa, oH xxe REM (ot rapid
eye movement — ObICTPbIE ABMXEHUS rNas-
HbIX 56510K). A ykopaymBaHne REM BeneT k
YXYALLEHNIO NaMSTK.

[ToMMMO CHa, Ha FOTOBHOCTb MO3ra
K 0Oy4yeHMio BAMSIIOT U apyrve dakTopbl. B
1993 roay 6b11 NOCTaBNEH 3KCMEPUMEHT, MNO-
POAMBLLUIA BOMHY CMOPOB U CMEKyNsauui.
[0o6poBONnbLbl AOMKHbI ObINW yraapiBaThb,
Kakasi durypa nonyuntcs u3 nucta ymaru,
CJIOXKEHHOro 1 HappesaHHoro (Bpoge Oy-
MaXHOW «CHEXWHKW»). locne nepeon no-
NbITKX OA4HA rpynna AecsTb MUHYT cuaena B
TMWKHE, apyras cnywana GopTenvaHHyo
coHaTy MouapTa, a TpeTbs — 3anuCaHHbIN
Ha MarHMTOMOH NOBTOPSIOLLMIACSA TEKCT NN
dparmMeHT menoauun. 3atem TeCT NPOBOAMU-
nm cHoBa. Cnywatenn MouapTa Ha 3ToT pa3
nann Ha 63% 6o0sblUe NpaBUIbHBIX OTBE-
TOB, rpynna, CMaeBLas B TULINHE, YyHLIn-
Nla nokasaTenu BCero nuilb Ha 14%, TpeTbs
Xe — Tonbko Ha 11%. Ctumynupyowee
nencTene My3blki MouapTa noaTeepxaatoT
MHOrMe 3KCNepuMeHTbl. BbIACHMIOCH, H4TO
[axe KpbICbl MO, ee BO3OENCTBUEM NMPOXO-
08T NabVPUHTBLI ObICTPEE U C MEHBLLNM YUC-
oM oWwmnbOoK, YeM KOHTpOnbHas rpynna. Jo
CWX MOP HUKTO HE Chblwan, YToObl FPbI3yHbI
NPEKNOHANNCE Nepes BENMKUMM KOMMNO3M-
TOpamMu, NO3TOMY SCHO, YTO 3PPEKT HE CBS-
3aH HW C My3bIKaJIbHbIMU TOHKOCTSMU, HU
[axe C TeM, 4YTO My3bika MpuUBOAUT
B XOpPOLLEE HACTPOEHME.

B0o3MOXHO, nepBbIVi LWar K OTBeTy che-
nan B cBoeit pabote NopaoH Loy 13 Kann-
dopHunckoro yHneepcuteta B ipBrHe; kak
HW YAMBUTENbLHO, 3NEKTPUYECKNE pPa3psabl
B CETV HEMPOHOB MOXOXW HA MY3bIKY, €CNN
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BbIPA3UTb WX akyctuyecku. He moryt nm
naTTepHbl, NPeACTaBNEHHbIE B My3bIKE, Ha-
npaenaTe GoOpMMPOBaHME HENPOHHBIX Ce-
Ten?

OTN yanBUTENbHbIE HaxoaKn aanu 60nb-
LLIe BOMPOCOB, 4eM OTBETOB. HO BO BCSIKOM
cnydae, ecnum Takue ganekue ot popmans-
HOro oOy4yeHus 3aHATUS, Kak COH 1 CyLua-
Hne MouapTa, MoBbIWAKT CNOCOOBHOCTb
YYUTBCH, OHU MOryT HaliTu cebe mecTo
B CcTpaTternsx obpasosBaHus OyayLiero.

B 6onee otganeHHom OyayLLeM, BO3MOX-
HO, BHYTPEHHME MEXaHN3Mbl MO3ra Ha4yHyT
elle 6onee TOYHO M NPSMO MCMOJSIb30BaTh
B 00y4eHumn. CerogHa o8 CKaHMpPOBaHUA
MO3ra 4enioBeK AO/MKEH NpubbiTe B nabo-
patopuio unm 6onbHULY, roe ero 3amypy-
0T B MACCVBHOM LMAVHAPE, COAEPXALLEM
OrPOMHbIE MarHuTbl. HO 3TO MOXHO Cpas-
HUTb C NEPBbLIMU KOMMbIOTEPAMM, KOTOPLIE
3aHMManu uenble KOMHaTbl U Npu 3TOM
obnaganu nuwb HEBOJbLUOW YaCcTbio BO3-
MOXHOCTEl COBPEMEHHOro KapMaHHOro
KOMMbloTEePa. TOYHO TakK Xe ogHaxAabl OO-
poroe, Kanpu3Hoe obopyaoBaHve Ans cka-
HUPOBAHNS CMEHUTCS, AOMYCTUM, AMeraH-
THbIMX WemMamn. Torga Mbl CMOXEM Ha-
6noaatb 3a GopMUpoBaHNEM U ancbanaH-
caMu NOABWXHBIX HENPOHHbBIX CeTel nps-
MO B LUKONbHOM Knacce. Yunteno Oynet
CMOTPETb Ha 3KPaHbl U BUAETb, XOPOLLO MK,
Hanpumep, MouapT NOAroTOoBWUN OeTen
K BOCNPUATUIO HOBOrO Matepuana.

ModaHTasnpyem panblie. HageHHble
PUCYHKW CBA3€e OyayT TwarenbHo onuca-
Hbl, JIOKaNM30BaHbl 1 CBSA3aHbl C KOHKPET-
HbIMW akTamn 00y4eHus, Tak YTO OCTaHeT-
CSl NMULLb ManeHbkWin Lwar oT HabnioaeHns
K MaHMnynupoBsaHmio. Bo3MOXHO, HenHBa-
3VBHas PaAMOCTUMYNSALMS Yepes TOT Xe
LnemM, HanpasfieHHas Ha CTPOro onpeae-
JIEHHbIE HENPOHHbIE aHCcaMbnu, npuaact
CBA39M Xenaemylo KoHburypauunio. Ecnu
KOMY-TO MOKaXeTCs, YTO naes NosHOCTbIO
abcypaHa, BCMOMHUTE, 4TO Henpodusno-
nor goktop Marikn MNepcunrep (Persinger)
yXe CTUMynmMpoBan nofo6HbIM 06pa3om
Mo3r. Llenbto ero 6110 3aCTaBUTbL YenoBe-
YeCKUIN pasym MEPEXuTb «Penrmo3Hbli
OnbIT».

Ewle 6onbLias TOYHOCTL Oblna JOCTUMHY-
Ta C MOMOLLbIO «raMMa-CcKanbnens» — npu-
0opa, KOTOPbIM MCMONb3YET NOHU3MPYIOLLYIO
pagvaumio, 4Tobbl HEMPOXMPYPr MOr orne-
pupoBaTb NopaxeHHble 061acT Mo3ra, He
nenas paspesos. BoaMoxHo, kombuHauus
3TUX OBYX TEXHOMOrMI NOMOXET peann3o-
BaTb CaMblii NPSMOI METOZ, 06y4eHuMst, Npu
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KOTOPOM aKTMBHOCTb Yy4allerocss BoobLue
He OYyOEeT HyXHa...

OpHako nporpaMMMpoBaHME Mo3ra He
06a3aTenbHO NPUBEAET K XeNnaemMoMy pe-
3ynbTaty. B knbepseke ¢akTbl HACTONLKO
NEerko AOCTYMHbI, YTO HEOOXOAMMOCTb MX 3a-
yynBaTb HeBenuka. K ToMy xe BblyyrBaHuMe
He rapaHTupyeT noHumanusa. Korga mom
Opat Obl1 COBCEM MaslEHbKUM, § padyyduna
C HUM 3HaMeHWUTbI MoHonor n3 «Makbe-
Ta». Fpaxem B cBoM Tpu roga 6e30wmbouy-
HO [eKnamMyMpoBas BECb OTPbIBOK, HO He
noHvman ero. la n kak Mor 6bl MasbiL
YNOBUTb CMbICN MeTadopbl «Manble Lwarn
OT [IHS KO JHIO» U MOHSATb, YTO TAKOE «Mblflb-
Has cmepTb»? OH JoSKeH Obln cHavyana Ha-
KOMUTb OBLUMPHYIO 6a3y AaHHbIX, & NOTOM
Hay4YnTbCS CBSA3bIBATb AAHHbIE MeXAay CO-
6014, 4yToObI CHOPMUPOBATL MHOTOCIOMHYIO
CUCTEMY MEPEKPECTHBIX CChINOK, KOTOPYIO
Mbl 0603Ha4YaeM Kak «MoHMMaHue». Bnpo-
4yeMm, CTUMYNAUMS Mo3ra NpuobpeTeT eLle
©onee 3n0BELLMIA XapakTep, eCam Mbl Mo-
NbITAEMCS HABECTU CBA3U MeXAY N30/IMpo-
BaHHbIMK dakTaMu, TEM CaMbIM BKIOYUM
aBTOMATUYECKOE MOHUMaHWe 1 CO34aAMM
NOJSIHOCTLIO NMPOrPaMMUPYEMbIV Pa3yM.

Ho BosBpaTumcs B 0603prmoe Oyayliee,
roe OeTv elle pacTyT Mnof BO3OENCTBMEM
HENPsSIMOM CTUMYAIAILMK — BreYaT/eHnin no-
BCEOHEBHOW XW3HU, KOTOpPblE HOPMUPYIOT
pa3yMm. dakTop, KOTopbIi MMeeT BGosbLioe
3Ha4YeHve, — NPakTUKa (3To MOXET NOATBEP-
ONTb KaXAbl, KTO MbITANCA HAy4YMTbCs BO-
OnNTb MalvHy, Habnopas 3a APpyrumMun BO-
ontensmun). OCHOBHbIE OCTUXKEHUS pebeH-
Ka popMMpPYIOTCH ero COOBCTBEHHBLIM Orbl-
TOM B Urpe, UccnefoBaHnm, 00LLEHNM C PO-
BECHMKAMN N poaHbIMW. O3TOMY paHHue
BreyaT/eHns onpenensioT, HACKONIbKO YC-
NeLHo AeTn 3aTeM aCCUMUINPYIOT NHDOP-
Maumio. Jlyylmii BapmaHT ydeHus ons ma-
NEeHbKNX AeTen — BbiIOpaHHas cammnm pebeH-
KOM WUrpa u UCCNefoBaHNE OKPYXaloLLEero
mupa. OTcloaa ¢ Henm3bexXHOCTbIO CNeayeT,
YTO Mbl OOMKHbI MEPENTM K CaMOMY HEeMo-
CPeacTBEHHOMY U MOLLHOMY BAVSIHUIO Ha
IOHBIA pa3yM: K CEMbE.

CerogHsa TOonbko 17% amMepukaHckmx ce-
Mel COOTBETCTBYIOT TPAAVLIMOHHOW CXEME:
Mama-[40MOX039ika, nana, KoTopbii 3apada-
TbiBaeT Ha xieb, nnc ABOE AEeTULLEK.
B kapTuHe OyayLiero HAKOro He yameaT 60-
flee KOPOTKME, NMO3OHME, MEHEE «CBSALLEHHbIE»
CeMelHble Colo3bl, bonee nerke N MeHee
TpaBMUpyloLLMe pa3soabl. Yicno pa3sonos
B AMepuke cHu3unocb 1o 43% nocne nvka
1981 rona — 51% oT BCex 6pakoB, HO CHU-
XEHWE BbI3BAHO TEM, YTO MeHee Monynsap-
HOW cTana perucTtpaums 6paka. CoBMecTHoe
npoxwmeanHne Bbiopanu 500 000 HexeHaTbIx
nap 8 1971 rogy n 3,7 MUAINOHOB — B
1995-M, NMpuyem NoYTV MONOBMHA BCEX Ae-
Teli B CLLIA XuBYT B Takux CEMbsIX. JTa TEH-
[EHUMNSI COXPAHSETCS BO BCEX BO3PACTHbIX,
3THMYECKMX N SKOHOMUYECKMX rpynnax. Pac-
TET YACNO «OTLOB-A0MOX035eK». MHOrme ce-
MbMW XMBYT BMECTE B OAHOM AOME M13-3a [0-
POroBU3HbI XUMbst 1 6EAHOCTM UMMUIPaH-
TOB. Kpome TOoro, nosiBUICS HOBbI BapuaHT

46

MOHOraMmMm — CepUnHas MOHOramms: Kax-
ObliA YenoBek COCTOUT B Bpake Nullb C 0f-
HUM MapTHEPOM, HO B MPOAOIIKEHME XNIHN
rnapTHEPbl HECKOJbKO Pa3 MEHSIOTCS.

He Tonbko Gpak, HO M CTPYKTypa MOKO-
NEHNI HaYHET paspyLuaTbes. KayecTBo Xuna-
HW HEMONOAbIX NoAel 3aMeTHO YyyLum-
nock. Jlooy Oonblie COXPaHaoT Guanyec-
KW€ WM YMCTBEHHbIE CMOCOOHOCTU, MO3Xe
CTaHOBATCS poauTensamu. Bo3moxHo, ctap-
LUME YNeHbl cembn OyayT XUTb HE3ABUCK-
MO, OTAENBbHO OT AETEN U BHYKOB; UM BCH
CeMelnHasa sf4yerika pacnagercd, U Kaxabln
ee uneH ByaeT XUTb OTAENIbHO, KaK TONbKO
CMOXET; U XE MOHATNE O CEMbE, CEMEN-
HbIX CBSI39X CTAHET TakMM HEOMNpeaesneH-
HbIM, YTO MPaKTUYECKN BCE CBA3U Mexay

noabmMu 6yayT noananath nog Hero.

He 3abynem, 4to 6onee oTaaneHHoe Oy-
nyuiee obellaet HaMm 6ofiee roOMOreHHoe
0o6LLecTBO — CcBOOOAHOE OT BO3PACTHbIX
CTEpeoTUNoB, rae Kaxabli Yenosek Oynet
Gornee Noxoxum Ha apyrvx. Jlo6assTe ycu-
JNINBAIOLLYIOCS TEHAEHUMIO K MacCUBHOMY
BOCMPUATUIO KOMIMbIOTEOHOrO MUpa, 1 cTa-
HEeT O4YeBMIHO, YTO HalM NOTOMKW Npoae-
MOHCTPUPYIOT CHUXEHME N3MEHYMBOCTN. B
3TOWN CBSI3M HE Tak WHTEPECHO, HACKONbKO
YBENMYNTCS YACTOTA, C Kakon OyayT MEHSTb-
Ccsl MecTamu Mambl, nanbl, 6abywku, ae-
OYLWKK, MYXbSI 1 XEHbl, @ UIHTEPECHO, CKO-
PO N1 3T 0OMEHbI OAHOr0 MHAMBMAOA Ha
[pyroro, BeCbMa MoxoXero, CTaHyT BMOM-
HE YMECTHbI.

«OpHa 13 BaxHenwux npobnem, ompa-
yalowmx KoHew, (XX) ctonetnsi, — MHOXe-
CTBO BO3[ENCTBUI Ha AgeTein, NOMUMO PO-
ontensckoro. Pogutenu Bcerga 6yayT Bax-
Hbl Ans pebeHka, HO y HUX NOsiBUNach pe-
anbHas KOHKypeHuusi», — npenynpexanaeT
CunbBusa PUMM, aBTOP KHUTMM «YMHbIE pO-
outenu». Y petei yxe eCTb MOOWbHbIE
TenedoHbl, BUAEOUTPbl, 24-4acoBble Tene-
KaHasbl, MHTEPHET, 3NeKTPOHHasa nouTa,

YyaTbl, CETEBbIE Mara3uHbl U BUPTyanbHas
peanbHOCTb. Tak 4TO, XOTb CTUMYNSALUS
MoO3ra 1 BaxHa, He Oyaem 3abbiBaTb, HTO
MCTO4YHMKOM €€ BMECTO CEMbM MOXET CTaTb
KOMMbIOTEP.

Celyac KMGepTEXHONOTMN NPOHUKN
B CaMoe BaxHoe AN1s pebeHka — B UrpyLu-
Kn. Mo Mepe Toro kak CTOMMOCTb MPOrpPamMm-
HOro obecrneyeHns NafaeT, UrPyLLKA HEN3-
06exHO OyayT «yMHeTb». Mbl ganeko ywnm
OT TOW rOBOPSILLEN KYKITbl C rPaMMOdOHYN-
KOM B XMBOTE, KOTOPYIO MHE MoAapunun Ha
Poxpectso 1950 ropa. YnpaBnsiemble Ha
PacCTOSHNM aBTOMOOUIIBYMKN 3arpyXaloTcs
c CD wnu 3 uHTepHeTa, a UrpyLleyHble
noesga HabupaloT CKOPOCTb U TOPMOS3ST,
NoAYUNHSASCH rON0COBbLIM KOMaHaam. Knbep-

MnageHey, Maii ipym Babu BbipacTaeT Ha
yeTblpe AtoriMa 1 cnepsa Nnon3aeT, a NoToM
BCTaeT Ha HOXKMW; GU3n4eckoe pa3BuUTnE Co-
NPOBOXAAETCS YMCTBEHHBIM — pPaCMo3Ha-
Basl rOJ10C, KykJia y4YMT HOBbIE C/I0BA. Y KOLLUKM
PobokutTn ecTb rnasa-Buaeokamepsbl, cTe-
pPeEOMUKPODOHBI B yllax U ANHAMWUK O
MslyKaHbsi; Onarogaps TakTU/IbHbIM CEHCO-
pamMm B COOTBETCTBYIOLLMX MECTax KOTEHOK
MOXET MypblkaTb B OTBET Ha MOrnaxvea-
HUe.

CerogHs ¢ou3nyecknini MMp CTaHOBUTCSH
bonee VHTEPaKTMBHbLIM U, ClefoBaTesNbHO,
Oonee nocnyLHbIM. VIHTEPaKTMBHOE B3au-
MOAENCTBME — BaXKHENLLNA KOMMOHEHT 00Y-
YEHUsI; XOPOLLO M3BECTHO, YTO OJ1 NCUXU-
4eCKOro 340pOBbS NIIOAEN BCEX BO3PACTOB,
0COBEHHO CTapLUMX, BaXHO MakCUMU3NPO-
BaTb BO3MOXHOCTb KOHTPONMPOBATb OKPY-
Xarowme npegmeTbl. C opyroi CTOPOHbI, He
BPEAHO N1 NS IOHOro padyma npebbiBaHne
B HeycTonymsomMm mupe? [letam Heobxoam-
MO OLLyLIEHNE MOCTOSHCTBA, HEU3MEHHOIO
Habopa n1u, LieHHoCTel 1 npasun. Ecnun Bce
N BCE BOKPYr BaC MEHSAETCHA OT HaxaTus
KHOMKM WX TONIOCOBOM KOMaHAbl, Kak Bbl
rnorimMeTe, 4YTo Takoe peasibHoCTb? CneacTeu-



eM CTaHeT KpaiHe 3bI0Koe npeacTasieHve
O TOM, Kakoe MeCTO 3aHVMMaeTe Bbl B 3TOW
HENOCTOSIHHOWM peanbHOCTM — NpeacTasne-
HVMe O Ballei COOCTBEHHOW MOEHTUYHOCTU
ToxXe OygeT konebatbCs, a BO3MOXHO, U
BOBCE HE Pa30BbLETCH.

Nrpywkn 6yayuwiero, BeposSTHO, CTaHyT
N3roTOBNATLCHA «HEOMbITHLIMU», KakK MNa-
[eHUbl, 1 NpruobpeTaTtb ONbIT NOCTENEHHO
(kaK Mbl yxxe BUAMM 3TO y poO0TOB). Kyksibl
HOBOrO MOKONEHUS, 3TU UCKYCCTBEHHbIE
netun, 6yayT cnenoBath 3a YENOBEYECKMMU
B M3YYEHUN N PacnO3HaBaHUN OOBLEKTOB.
Mrpywka okaxeTtcs «3epkanom», oTpaxa-
OLWMM COOCTBEHHOE pa3BuTne pebeHka,
4eM-TO BpPOAe NpUSTENs, HO He MOMHOCTbIO
CaMOCTOSTENIbHOrO, a MOCAYLHOro Pe3o-
Hartopa.

XoTs getn 6yayT UMeTb MeHee pa3BuToe
CaMOCO3HaHWe, OHU CTaHyT CUJIbHEE 3aBU-
CeTb OT COOCTBEHHbIX XenaHui. Bctpeun ¢
OpYyrMMn geTbMu MOTYT MPUBOOUTL K KOH-
dnuktam, getn OyoyT BCe CUMbHEE 4yX-

natbcs Apyr gpyra, npegnouyvtas 6onee
KOM@OPTHOE 06LLLECTBO KMOEPOB. XOTS Hbl-
HelHWne OeTM OTYETIMBO pPasnunyatoT Jito-
60Bb peasibHyl0 1 «1t000Bb» KNOEPKYKOS, Y
Hac HeT yBEPEeHHOCTU, YTO Tak OyaeT Bce-
roa.

Kak pnetn 6ynyt B3aMmogencTBoBaTb
C OKpYXXatoLLen cpeanoi Ha rnobanbHOM YpoB-
He? Bo3MOoXHOCTM A1 06pa3oBaHns OrpoM-
Hbl, JOCTATO4HO BCMOMHWTbL O TEX HOBLUE-
cTBax, koTopble npuHecna CeTb B Hawy
XWN3Hb, 00 3TON MOLLHOM BOSHE MHdOpMa-
LK, XJIbIHYBLLIEN C 3KPaHOB. Ha MOMEHT Ha-
nMcaHns 3Ton KHUrKM bputaHckas aHUMKNO-
neaus ctouna okosno 1000 ¢pyHToB. CD-3K-
BMBaNeHT ctout okono 50 ¢dyHTOB, 1 ero
MOXHO OOHOBNSATbL, Noakoyasicb Kk CeTu.
CronmocTb MHdopmaumm BbICTPO NafaeT,
CTpeMsChb K Hynio. Bce ¢akTbl HemeoneHHo
CTAHOBATCSH AOCTYMHbIMU KaXaoMy. Ho yto
cnepyloLme nokoneHus 6yayT aenatb ¢ 3Tu-
Mu pakTammn?

[uTa, poamBlueecs Ha 3ape HOBOro CTO-
neTus, yXxe He 3HaeT mupa 6e3 Cetun. AKTUB-
HbI ApManor, KOTOPbIN MONOAEXb YXKe Cerof-
Hsl BEET C HeW, BEPOATHO, OANH U3 MNaBHbIX
GakTopoB, BOMBAIOLMX KIWMH MEXAy MOKO-
NeHnsMK B nocnegHve aBa OecaTuneTus.
Jogsm, nogobHbIM MHe, ceTeBast «cBoboaa»

KaXEeTCH XaOTUYHOW N 0E30PUEHTUPYIOLLEN,
a monogexu XXI Beka OHa npeacTaBnseTcs
NPeVMyLLECTBOM.

HepaBHsas nybnvkauuws B «Taiim» nposena
4yeTKoe pasnnyMe Mexay HamMm — TeEMU, Ybe
B3POC/NEHNE NMPULLIOCL Ha BTOPYIO MOJIOBU-
Hy XX Beka, JllogbMu KHUMM, 1 HOBbIM MOKO-
nexHvem — JlioobMmn 3kpaHa. Mbl, Jlioan KHu-
rM, CyLLECTBYEM B MMpPE MeyaTHOro CroBa,
Halla KynbTypa OCHOBaHa Ha TekcTax. Jlioam
OkpaHa 0osbLle CBA3aHbl C TeNeBUAEHNEM,
KomMmMbloTepamu, TenedoHamu, KnHoTeartpa-
Mun. XypHanuct KeBuH Kennn nuwert: «3k-
paHHas KynbTypa — 9TO MUP HEMPEPLIBHOIO
noToka, 0OpPbLIBKOB 3BYKOB, KOPOTKMX dpar-
MEHTOB W He3pesbix naei. 3To noTok 6on-
TOBHW O CEHCAUMAX, BXXHEWNLLNX HOBOCTEN U
nepBbIX BrieyatneHnin. MoHaTre He ocTaeTcs
OLMHOKMM, @ IMHKYETCS C YeM NPUAETCS; UC-
TUHA He MMeeT aBTopa, ee CO3[aeT ayamnTo-
pus». Jilogn Khurn, no Kennu, onacatoTtcs,
YTO NOrviKa yCTynmUT MECTO KOy, a YTEHUNE n
nMcbMo YMpYT. 010COBOE ynpasneHve pas-
BMBAETCS He Tak ObICTPO, Kak npegnonaranm
CcHayana, HoO HUYTO He MPEnaTCTBYET TOMY,
4TOObI PAHO WM NO3OHO OHO BOLUSIO B O0bI-
LEHHYIO XMN3Hb. W ecnu yxe cerogHs y Hac
€CTb TEXHMYECKIN BOee NPOCTbIE MOI0COBbLIE
KOMMbIOTEPDI, TPYOHO OTBETUTL Ha BOMPOC,
3a4eM B Grvpkarilem ByayLiem CpeaHemy pe-
6eHKy NnoHapobutcs rpamoTa. K Tomy xe Mbl
roBOpuM Kyaa bbICTpee, Yem nuLLeM, o cTa
CNnoB B MWHyTY. HaroBapuBas Ha CBOW KOM-
nbtoTep no 6000 cnoB B yac, Bbl CMOXETE
Hanucatb Lefbli POMaH (ecnv NoHaTue po-
MaHa elle 6yaeT MMETb CMbIC/) MEHEE YEM
3a 20 yacos.

Korpa Bbl 3akOH4YMTE pOMaH, oH OymeT
npencTaBieH YnTaTensim cpasy BO MHOXe-
cTBe Bepcui. bonee Toro, ecnn oHM nony-
YyaT TeKCT B 3NEKTPOHHOM Buae u 6yayT
CMOTpEeTb Ha 9KpPaH, a He Ha pacnevaTky,
OHW CMOryT CHabauTb TEKCT U KapTMHKa-
Mu. Yutatens (vnm 3putenb?) He TONbKO
OyneT BbIOMpaTh BEPCUID ClOXETa, HO Npwu
XenaHnm Ncnonb3yeT CBOE NNLLO, LA Poa-
CTBEHHMKOB W 3HAKOMbIX [15 BU3yanu3aa-
LMW TNaBHbIX FEPOEB.

CTtpacTb YenoBeyecTBa k OyMaXHbIM KHU-
ram yxoauT BO Mrjly BDEMEH; HO Mbl HE MO-
XeMm ObITb YBEPEHDI, YTO POXAEHHbIE B HA-
yane XXI Beka 6yayT MCMbITbIBATL HOCTaNb-
rmo no 6ymaxHon kHure. B 6nunxainiuee ne-
CATUNIETUE 3IKPAHHOE pa3peLleHne ynyy-
LINTCA OO0 TakOW CTEMEHU, YTO 4YuTaTb C
9KpaHa CTaHEeT Tak Xe Nerko, kak u ¢ oy-
Marn. Tem He mMeHee, 4TOObl COXPaHUTb
POMaHTUKY M yaoOCTBO OYyMaXHOWM KHWUMM,
umdposas apa co3nact ocobble NpUcno-
cobnenus. «E Jlnnk Cuctemsa» n «Kcepoke»
yXXe n300pesniv TOHKYIO NMIEHKY U3 bymaru n
nnacTvka, Kotopas COAEPXUT «UndpoBble
yepHuna»; Koraa Bbl AOYUTAETE OOHY KHU-
ry, TO NPOCTO 3arpyxaeTte B 3TOT HOCUTENb
cnegywowmin matepuman.

OpHako, KOHUEHTPUPYSICh HA KHUre Kak
dur3nyeckom 06bEKTE, Mbl, BO3MOXHO, YryC-
KaeM n3 BUAY FNABHOE: KHUTU Camu Mo
cebe — BeCcbMa MHTEPECHOE siBNeHne. Kak
Henpodn3nonor, 9 AaBHO 3a4apoBaHa 3TUM
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npoLLEecCoOM B MO3ry, KOTOPbIA NEPeHOCUT
Hac B BUKTOPUAHCKYIO FOCTUHYIO, NI Ha KOC-
MUYeCKUiA Kopabnb, Ny B BONLLEBGHYIO Ckas-
Ky. Mup, KOTOpbI Mbl BOODpaXKaem 1 KOTO-
pblli BbI3BAH K XM3HW MPOCTbIMU CIOBaMM
Ha Oymare, Tak peanieH, 4YTo, NMOCMOTPEB
GUNbM, CHATBIV MO XOPOLLIEN KHUre, Mbl Ya-
CTO owyliaem cebs cnerka 0OMaHyTbIMU.
[epon kak ByATO «HE COBCEM Takme», BCE
Ccnumwkom BykBanbHO, CAMLLIKOM 3pumo. Ova-
poBaHMe CNoB COCTOUT B TOM, YTO, KOrpa
Mbl YNTAEM, OHW MPUHOCHAT B MO3I acCoLM-
aumm, NpocBeYMBaloLLME CKBO3b MPOCTOWN
CMbICN $pasbl; OHU aKTUBUPYIOT CBA3W, KO-
Topble co3aatoT 6onee rnybokoe 3HaveHue.
[MosToMy repon He 0653aTeNbHO OOSKHbI
ObITb OnurcaHbl ¢ hoTorpacdunyeckort To4HO-
CTblO, HO MOryT ObITb Aaxe OGonee peasb-
HbIMM, €CIIN UX YepPTbl CKPbITHI.

Yapyowmin ¢deHOMeH 4enoBevyeckoro
BOOOPaXeHNs MOXeT Npoa/nTb Monynsp-
HOCTb XyO0XEeCTBEHHOW nuTepatypbl. Ko-
HEYHO, AenaTtb Takne npenckasaHns nmeet
CMbIC/ Wb Ans camoro 6nmskoro Oyay-
wero. Y Hac HeT YBEPEHHOCTU, YTO Hawm
notomkn 6yaoyt obnagaTtb TOW Xe CUNoW
daHTa3un. Ckopee BCEro, M30MPOBaHHbIN,
JINYHBIA BHYTPEHHUIA MUP UHOVBUOYANbHO-
ro BOOOpaXeHUs Tak Xe yCTapeeT, Kak ce-
rofHs yctapena cnocobHOCTb LUTUPOBATb
no namsaTu caru.

Yxe ceryac Tpu YETBEPTU amMepUKaHCKNX
CTapLUEKIaCCHUKOB MPeanoynTaloT novck B
WHTEPHETE CMNpaBoYHMKaM (BOT OHW, Jlioam
OkpaHa!). bonee Toro, dakTbl NoATBEPXAA-
0T, YTO KOMMbIOTEPHOE OOYyYEHWE MOXET
ObITb NONE3HO. Y y4alLUMXCH CPEAHEN LUKONbI
B CenbCkol py3nn, KOTOpPbIM Bblaanu nop-
TaTVBHblE KOMMbLIOTEPDI, MOBLICUSIUCH OLEH-
K1 1 nocewaemoctb. OgHa 13 BO3MOXHbIX
MPUYUH B TOM, YTO WHTEPaKTMBHOE OOy4ye-
HMe oNTUMasIbHO, KNaBmaTtypa e, aKpaH u
MblILWb NPeaoCTaBNSoT As1 MHTEPAKTUBHOIO
B3aMMOENCTBUS GONbLLE BO3MOXHOCTEN.

LLikona 3pbl MHdopmaumm 6yaeT He npo-
CTO TOW Xe CaMOW LUKONon ¢ 60NbLLIMM KO-
NIMYECTBOM KOMMbloTEPOB! OAHMM 13 CaMbIX
dyHOaMEHTaNbHBIX U3MEHEHUIA CTaHET ro-
I0OCOBOE 06LLIeHNe C MaluvHaMKn U X nep-
coHanusauus. Jetn OyoyTt pactu, obLasce
C [ecaTkamu «nepcoHaxel», 0buUTaloLWmMx B
mx MK, n ato obueHne B knbepmmpe oka-
XKETCS TakMM Xe MPOCTbIM U KOMGDOPTHLIM,
KaK 1 B peanbHOCTM (@ BO3MOXHO — Bosnee
NpoCTbIM 1 KOMMOPTHBIM). PaHHee nonb30-
BaHME KOMMbIOTEPOM, TMNEePTEKCTOM, MaHW-
NyASUUN C MbILbIO, MEHIO HEN3DEXHO OC-
TaBSAT CBOM METKM B YNCTbIX CUMHancax. He-
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[aBHME MCCNeaoBaHUs MokKasblBaloT, YTO Y
MOnoaplX NMofen yxe cerogHs 60NbLUOW
nanew, Ha pyke Tak e pas3BuT, Kak 1 OC-
TalbHble — M3-3a Urp N Habopa TeKCTOB;
XOTUTE BEPbTE, XOTUTE HET, HO OHW Oaxe
Hayanu ykasbiBatb 605bwnM nanbuem! Ko-
HEYHO, Korga-HMOyapb LUKOJMbl MOAHOCTbLIO
KOMMbIOTEPU3YIOTCHA. TN NepemMeHbl nopa-
Oyl0T OeTel, KOTopble NpUBbLIKIN paboTaTtb
C KNaBMaTypon M 3KPaHOM, HO BbIHYXAEHbI
no TpW Yyaca cuaeTb ¢ Bymarom u pyykon n
BblpaxaTb cebst nocpeacTBOM ycTapeBLue-
ro N YTOMUTENBHOIO NUCaHUS.

He ucknioyeHo, 4To MynbTUMeana-cTu-
MYNSiLMS, aTakyloLLas opraHbl 4yBCTB, Npu-
cnocobuT «NpoBoAKy» Mo3ra ansg Gonee
ObICTPOro mblwneHuns. C apyror CTOPOHHI,
Kak HacuyeT pedrnekcum n BoobpaxeHua?
He nuwat nn Hac BHELWHWE, HE HaMK CO-
3[aHHble 06pa3bl HE0HXOAMMOCTU UK CcHa-
CT/IMBOW BO3MOXHOCTM BblAyMbIBATb CAMO-
CTOATENBHO?

M ewe oOouH BaXHbI BONPOC: NpuBe-
net nn obpas xum3Hu XXI Beka kK ToMy, 4TO
MOJioAble NIOAN CTaHYT B3pOCee, Uin Ha-
obopoT?

Mosi maTb, poauvBluasics B 1927 roay,
4aCTO roBOpwusia MHe, YTO «B €€ BpeMsi
TUHENOXEPOB He Obio». Ha camom
[ene 3Toro NMoHaATUS U CerofHs HeT B
MeHee pa3BUTbIX CTPaHax, a MosSiBUIOCH
OHO B MOCNIEBOEHHOM MUpPE, BO BTO-
pon nonosuHe XX Beka. lNpexae noa-
POCTKM CTAHOBUJIMCb NOAMACTEPbSMU,
CTyoeHTamu, congatamu n gpepmepa-
MW, HO HE TUHengxepamun. HoBble 3a-
KOHbl 0 AeTckom Tpyae B 30-x ropax,
OXMBJEHNE B 3aXONyCThe U HALLENEH-
Has Ha MonoAexb peknama B 50-x,
B39Tble BMecTe, chopmMmpoBanm Tu-
HENOKEPCKYID KyNbTypy (Mnn KynbTy-
pbl): MOJIOAEXHYIO oAexay, My3blKy,
MaHepy roBOpUTb, MAEWN 1 NOBEAEHNE,
KOTOpble KaxAbli U3 HAC MOXeT
BCMOMHUTb NMPUMEHUTENBHO K CO6-
CTBEHHOW 3rMoxe — KOHEYHO Xe, TOraa Bce
Obl10 ropas3ao nydlle, 4em Ao 1 nocne!

Bnpouem, He NCKITIOYEHO, YTO MOAPOCTKM
ellle BEPHYTCS B MPEXHee CKPbITOE COCTOSN-
HWe, Mo Mepe TOro Kak rpaHuLbl TUHER-
Xepckoro Bo3pacTa 6yayT caBuratbes.
CpenHuii BO3pacT Havyana MeHcTpyauumi
ceinyac 12 net, a B 1800-e 6bin okono 15.
YxacaeT poCT ymcna matepen-nogpocT-
KoB, — B BennkobpuTtaHum cnyyaes BHenna-
HOBOV NOAPOCTKOBOW 6GepeMeHHOCTN 60b-
we, 4em roe-nnbo B EBpone, 1 noyutn 38%
LeBOYeK B Bo3pacTe 15 neT npusHaloT, 4To
MMeNn cekcyasnbHbli OnbIT. OTO He B3pOC-
NleHne, ecnn Ha3blBaTb Tak YMeHMe KOHTPO-
IMpoBaTb M MOHUMATb CBOW YyBCTBA, a 60-
Niee paHHee OKOH4YaHue OeTCTBa.

OpHaKo MCYE3HOBEHWE TUHEOXEPCTBA
CBSI3aHO €LLE U C TEM, YTO 3aMENIFETCH CTa-
peHve B3pocibix. HeobxoammocTb oby4ye-
HUS Ha paboyYeM MecTe 03Ha4aeT, HYTo B3POC-
NbIA YeNnoBeK OOJIKEH COXpaHsATb Crocob-
HOCTb YYUTbCS Kak MOXHO [O0fiblle, OOHO-
BPEMEHHO MPOAo/MKas MCNonb30BaTh npe-
OblAYLIMIA ONbIT. OTW NPOTMBOPEYMBbLIE TPE-
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00BaHNs — ObITb OTKPbITLIM 4J11 HOBOTO U B
TO X€e BpeMmsl OLeHMBaTb Ntofel, cobbITus 1
npeameTbl Ha OCHOBAHUM HAKOMJIEHHOIO
onblTa — Nerko Moryt cTaTb MPUYMHOWN
cTpeccoB. Ho rnaBHOe B 3TOM, YTO B3pOC-
Nble oM OOMKHbI ByayT cTapaTtbes A0Mb-
e BecTn cebs, kak monoable. HecoMHeH-
HO, BCe 9TO OyAeT pa3MbIBaTb rPaHULLY MeX-
Oy TuHengxepamu n ABaguaTu- U aaxe
TPUALATUNETHUMM, TOYHO Tak Xe, Kak Me-
ONUMHA YHUHTOXUT Pasfnyns Mexay Cpen-
HUM W MOXWUSIbIM BO3PACTOM.

Ho He3aBMCUMMO OT CMeLLeHns BO3pac-
TOB NMpob6semMbl, TPagUUMOHHO Kacatolime
TUHENOXXEPOB (@ Tenepb U Tex, KTO BeayT
cebs Kak TMHeNOXepbl), HUKyAa He AeHYT-
cs. Mo paHHbiM 1995 ropa, 30% amepwu-
KaHCKMX CTYAEHTOK Cepbe3HO 3a[yMbiBa-
nmcb 0 camoybuiicTBe (cpeawn toHollen
18%). HeoTcTynHble TpebOBAHUS Y4UTbCH
nyydLe, NPpUHY>XAeHne Co CTOPOHbI POBEC-
HWKOB 3aHMMaTbCS CEKCOM, B CO4ETAHUMU C
pacTtywen yrpo3son CMNOa n paHHux Oe-
pemMeHHocTel... YMeHne aenaTb COOCTBEH-
HblIli BBIOOP 1 CO3aaHne COOCTBEHHOM CUC-

TeMbl LEHHOCTEM HUKOoraa ewe He Oblno Hu
TakuM BaXKHbIM 019 MOJIOAbIX JIIOAEN, HU
TakuM TPYAHbIM.

B 9Tmx ycnoBusix oyeBmpHa npusneka-
TenbHOCTb kmbepdnupta. OH cBA3bIBaET
Monoapix Moaen Mexay cobon, aenas Kax-
[Oro 4acTblo HEKOero NepBoObLITHOMO Mne-
MeHu. [MpnbaBbTe K 9TOMY OLLyLLIEHME He-
MeLJIeHHOro OTK/INKa, HOBU3HbI U HEN3BEe-
cTHocTW. bonee TaliHble 1 rnybokne dpeHo-
MEeHbI Niexar Bce B TOM xe 061acTn INYHO-
CTW, COBCTBEHHOT O «s1». OaMH niobuTenb Kn-
OepdnupTa Nnpu3HaBancs, 4To UM 3TO Hpa-
BUTCH, MOTOMY YTO «MOXHO MOYYBCTBOBATb
cebs apyrum 4denosekom». CTakkaTto Tek-
CTOBbIX COODLLEHMI CKPbIBAET BCE 00MIme
CNOXHOCTEN, KOTOPbLIMU MOJIHO MEX/INYHO-
CTHOE 06LLEHNE; CKPbITas MOA TNYNHOM Ye-
JIOBEKA XMTPOYMHas mnporpamma — ecTte-
CTBEHHbIN cnenyowmii war. NMNogobue «ku-
Oepcemeit» B daHTacTuke. NpoaonkeHu-
€M KoMMbloTepHOro ¢pnunpta 6yaet dbavpT
C BbIMbILLMIEHHBIM NapTHEPOM. A 6bina no-
paxeHa, korga y3Hana, 4To nogobHas yc-
Jlyra yXxe CyLLecTByeT: BCero 3a 2 gonnapa

40 uUeHTOB B MECSL, ANMOHCKME KOMMAHUN
MOOUIIbHBIX TeNedOHOB BbICbIIAOT NMUCbMa
OT BUpPTyasibHbIX OONMPEH0B — CO34aH-
HbIX KOMMbIOTEPOM, MOJIHOCTbLIO BbIMbILLIEH-
HbIX NepcoHaxen. Boobpasute ToNbKO, Kak
3Ta TeHOEeHUMS pa3oBbeTca B Ganxaniime
DecaTuneTus, Koraa ynoMmsaHyTele obnactum
TEXHUKN NepecTaHyT ObiTb AOCTOSHUEM
OOHUX TUHenaxepos! Mbl MOXeM okasaTb-
CS IMUOM K nnuy ¢ 0b6LLEeCTBOM, KOTOPOe
NNWNNOCE «peasibHOro» yxXxaXuBaHusa cO
BCEM €ro KOMM3MOM, BCEMW CTpaxamu u
noao3peHnsiMu, Ho Npruobpesno bonee 6e3-
0O0Ne3HEHHOE 3aHsATUE.

Monogble noamn 60sblUe BPEMEHN MPOBO-
OST goma nepep, KomnbloTepamu, npupoaa
ONS HUX — 3TO TO, YTO MOKa3bIBAIOT MO BU-
neo. B 1o xe Bpemsi CTaHOBUTCH BO3MOX-
HbIM cOBepLlaTb Oosblle PasHOOOPa3HbIX
LEeNCTBUN UMEHHO B GU3MHECKOM MUPE, XOTH
1 B yaaneHum, Ha 6e30MacHOM pPacCTOSHUN.
Hanpumep, B 1994 roagy KeH MNonabepr pas-
paboTtan npoekT «Mepkypuit», KOTOPbIA MO-
3BOJISAN OneparTopam no Beb-ceTu ynpaensiTh
poboToM-3KkckaBaTopom. MexaHudeckas
pyka, ynpaensemMas AMCTaumMoHHO,
nbiTaNacb HaTV peasibHble «COKPO-
BMLUA», 3aKOMaHHble B peanbHOM
TYHHene. TyHHEeNb WUPUHON
B WWeCTb GyTOB pasaenunin mMex-
ny nons3osatenamn MK, n kax-
[Oplil BCKonan pykon pobota ma-
NIEHbKNI y4acToK. 31O GbiNv nep-
Bble MaHUMynauMm B peasibHOM
Mupe n3 knbepmmpa, 6e3 npsimo-
ro HabnoaeHus.

CerogHs komnbloTep obecneym-
BaeT MNosb30BaTeNto TECHYIO CBS3b
CO BCel nnaHetou. HekoTopble
NIOAN yXe BblOyMbIBAIOT Npuyym-
nvBble meTadopbl 3emMnm Kak Mo3-
ra ¢ nogpbMy — nepBoHavasnbHO
N30NNPOBAHHBIMK KNleTKamu, KO-
TOpble Tenepb COeAMHEeHbl B KOM-
nblOTEPHYIO ceTb. B niobom cny-
Yae aTa knbeprnobdannsaums 03Ha4vaeT, YTo
Mbl UOEM K HEKMM OFPOMHbBIM KYJNIbTYPHbIM
nepemMeHam.

MHdopmauma bynet opraHu3oBaHa He-
JIMHEHo, Hanogobuve rmnepTekcTa co CBO-
6opHbIMKM accoumaumamu. U atn accouma-
umm 6ynyT BblpaxeHbl BU3yanbHO, Nepena-
Basl BNevyartneHus, B OTIn4ne OT CNoB, KO-
Topble nepenatoT ngeun. CnegyioLLee noko-
neHve bynet obnagatb 6onbllen 3puTenb-
HOW BOCMPUNMYMBOCTbLIO M HAY4YMTCS TaK Xe
MacTepcky MaHunynupoBaTb obpasamu,
KakK UX poauTenu n aefabl, To ecTb Mbl, Ma-
HUMNYNMPOBanM cnosamu. [PaMoOTHOCTb CTa-
HEeT TaknM e NepexnTKoM NpoLLsoro, ka-
KM CErofHs ctanu cnanabl n norapudmm-
yeckme Tabnuubl, a 06pa3oBaHNe — CKO-
pee npruobpeTeHneM BrneyaTIeEHNIA N Onbl-
Ta, YeM MbICIIUTENbHBLIM MPOLLECCOM.

3Byyalmii, Apkuii U NOABUXKHBIA MUP HA
3KpaHe, TPaHCHOPMUPYIOLLMIACS OT MPUKOC-
HOBEHUS K KHOMKE (MK K 9KPaHy), He CMO-
XET NOMOYb yHalmmcs BbipabaTeiBatb ab-
CTpaKkTHble KOoHUenuun. ECTb prck, 4To Ho-
Bble TEXHONorMM npespaTaT y4eby B nac-



CUBHOE «pasBfieveHne», HeoTnninmoe OoT
OCTasIbHbIX COCTaBASIOLLMX NEPENOSIHEHHOW
OLLYLLIEHVSIMU KNOEPXUSHU.

He nckntoyeHo, 4to obpasoBaHne B Oy-
Oylwem npeanoyTeT KOHTeKCT dakTy, no-
TOMY 4TO BbICTpanBaTb accoumaLmm nerye,
YeM MEexaHu4yecku 3ayymBaTb. JdomaluHas
paboTa MOXET COCTOATb B PACMONOXEHUMN
$aKTOB BHYTPU HEKOEW KOHLLENUUN — BOT
rae noMOXeT rmnepTekcT. 3HaKOMbIA HaMm
y4eOHbI MPOLLECC MCHE3HET, YCTYNUB Me-
CTO cBOOOAHBLIM accoumaumnsam. Tak, NMMHen-
HOe 3HaHwWe, Hanpumep, O TIOAOPOBCKOM
MOHapXUn B AHIMINKN, C COOTBETCTBYIOLLM-
MW 3KCKypCamMu B UCTOPUIO U NIUTEPATYPY
XVI Beka, 3aMeHUT TepMuH «eHpux VIlI»,
OKPYXXEHHbI NEPEKPECTHBIMU CChIIKAMU:
«TYYHOCTb», «CUDUNNC», «Pa3BOS», «MOJIO-
BOI 0TOOP», @ TaKXe «MOPCKME BOOPYXKEH-
Hble cunbl», «MapTuH Jliotep» «eMnToH-
CKUI COBET», «PbIXNE BONOChI» — N APYIU-
Mn. Ho pebeHok bonblue He ByaeT «3HaTb
BCE» NPO TIOAOPOBCKYIO AHIMIO, He ByaeT
«MOHMMaTb» NPUYNHBI, Bbi3BaBLUME Pedop-
Maumio B EBpone, H1 gaxe BOCApUHUMATb
00LLYI0 KOHLIEMLMIO, HAMpPUMEpP, PENUTNO3-
HOro BOMpoca.

Bonee Toro, 4toObLI CerogHs co3gaBaTb
rMNEPTEKCT, Mbl AOSDKHbI UMETb ONPEeaENeH-
Hblh 00beM 3HaHuI. Kak aTu 3HaHus cTa-
HYT nonyyatb noan 6yayuero? Nudpopma-
LM — He TO Xe, YTO 3HaHue. Hawm netn n
BHYKM CMOIyT Yepes 9KpaH B3anMOLENCTBO-
BaTb C NOOON TOYKOW NnaHeTbl, cobpaTtb
daKTbl, Kacalwmecs KMCAOTHbIX A0XAeWn
VN YHUHTOXEHMS 030HOBOIO COS, C Kyaa
6onblMM ymMeHMEM 1 Kyaa 6onee pasBeT-
BJIEHHOW CUCTEMOI CCbINOK, YeM MOTriv Obl
Mbl. HO y HVX HE HalAeTCa BPEMEHM MOAY-
MaTb, Kak cobpaTb aTu dakTbl BMECTE —
TeM cnocoboM, KOTOPbIA Mbl Ha3biBaeM
«MOHVMaHne» B XyALIEM Clly4yae Unn «TBOp-
yeckas nges» — B JyyLLIEM.

Janee, ecnn o0yyeHne cTaHeT Henpe-
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PbIBHBIM MOJlyYEHMEM OMblTa U He byaeT
B 9TOM CMbICJIE OTINYATLCS OT 0ObIAEHHOM
XWU3HW U €CNX OMblT HA4YHET B OCHOBHOM
NPUXOAUTbL C 3KpaHa, TO, BO3MOXHO, He
TOJIbKO MOHATUE «yYEHUE», HO U TPaAULN-
OHHbIE MOHATUA «LUKOMa», «yYHUBEPCUTET»
MOHEMHOrY NNLIATCS CMbICNA.

'neH Paccen, KOTopbI YnTaeT nekuymn no
npobnemam obpa3oBaHus B YHMBEpCUTETE
MoHalu, BuauT B OyayLlem Tpu Tuna BUpTYy-
allbHbIX YHMBEpCcUTEeTOB. [epBbii — «He3a-
BMCUMbIVA»: CTYAEHTbI NOJy4aloT JOCTYN K Ma-
Tepuany Be3ae, rae 3axoTdaT; Takas Lkona
He npegnonaraeT obLeHNs Mexay CTyaeH-
TOM ¥ MNpPenofaBaTeNieM B peasibHOM Bpe-
MeHW. BTOpon TN — «CUHXPOHHBIN», KOTO-
pbI MPeayCMaTpUBaET MIAHOBLIE CETEBbIE
BCTPE4YM C OpYyrumMmn CTyaeHTamu 1 npeno-
nasatensmu, B pOpMe Yata unm BUOEOKOH-
depeHuumn. Bta cuctema obecneymBaeT
60bLLYI0 CTENEHb CoLMann3aummn, HoO MeHb-
Wyl rMOKOCTb BO BPEMEHU. TpeTuin —
«TPAHCASALUVNOHHbIE» LUKOMbI, FOe Nnekuumn
TPaHCAMPYIOTCS MO CETU; MaBHbIN HeoCTa-
TOK 30€Cb, KOHEYHO, B OFPaHNYEHHOCTM B3a-
nMoaencTeumsl. HeT HyXabl rOBOpUTb, YTO B
Oyayuiem Bce TpU Tuna MOoryT ObiTb CKOM-
OGUHMPOBaHbI.

MepeHoc o6pa3a 0AMHOKOro CTyAeHTa 3a
KOMMBbIOTEPOM Ha 00y4YeHME B LENOM UHTYM-
TMBHO HEMPVBEKATENEH, HO, BO3MOXHO, BUP-
TyaslbHble LUKOJbl Hen30exHbl. CoBPEMEHHYIO
cnucTeMy o6pasoBaHMs MOXHO paccmaTpu-
BaTb kak MpoaykT 3noxu NHoyctpun, a He
Onoxu MHdopmaumn. Yyalpmecs pasaeneHsbi
Mo Klaccam 1 Bo3pacTam, NoJb3yTCs CTaH-
[AapTHLIMK y4eBHMKaMU, AOMKHbI 3arnoMyHaTb
MHbOPMaLMIO 1 cAaBaTb 3K3aMeHbl. JTa Cu-
CTeMa, Kak 1 3aBOACKOM KOHTPOJIb KA4ECTBA,
BMoJIHE oTBevYana Hyxgam XIX Beka. B Benu-
KoBpUTaHUK, No KpanHen Mepe, TPaaULMOH-
Hble OOLLECTBEHHbIE LUKOMbl, C UX aHTUUH-
TenneKTyanbHOM KynbTypOK, HaLeNeHHOCTbIO
Ha KOMaHAHYIO Urpy 1 NMOepcTBO B rpynne,
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dur3n4ecKMN HeygobCTBaMM 1 OTBPATUTENb-
HOW NULLEN, naeanbHO rOTOBUIN YYEHMKOB K
XU3HU B OTAQNIEHHBIX U HErOCTEMPUUMHBIX
yronkax nmnepum.

Ho Ttenepb... Cymma 3HaHWUA B MuUpe —
11, BO3MOXHO, CNefoBano ckasaTb «UH-
dopmaunn» — yaBamBaeTcs Kaxzaple YeTbl-
pe roga. Mynstumeana onepupytoT TekcTa-
MU, 3BYKOM, GOTO- 1 BuaeomaTepmanamu,
KOTOPbIE MOXHO NPUCNOCOOUTL K yHeBOHOMY
nnaHy kaxaoro pebeHka u K CTuno ero oby-
YeHnss — accoumaTMBHOMY, abCTpPaKkTHOMY,
BM3ay/fibHOMY mnn nobomy apyromy. Bpoo-
6aBOK TpaAMLMOHHbIE LUKOMbl A,0POro 06Xo-
narcs: CLUA, Hanpumep, NpuaeTcs BNOXUTb
MUnapa, 40N1apoB B PEMOHT U PEKOHCT-
pykumio 80 000 wkonbHbIX 30aHMIA. MoxeT
OblTb, 3TO CTaHEeT BECOMbIM aprymMeHTOM
B MOJIb3Y TOro, 4ToObl PACMPOCTUTHLCA CO
CTaHOapPTHLIMKW Bexamu Grorpadun.

Ecnn xaxabln cTyneHT cnegyeTt cob-
CTBEHHbIM NyTeM, 4TO OyAeT NpeacTaBnaTb
coboi kypc obyyeHus? lMNoHATMe MHAMBU-
LyanbHOW YyY4EHOW CTEMeHu CTPaHHO, HO,
BO3MOXHO, OHO CTaHET HEOTbEMJIEMOW Ya-
CTblO akagemuyeckoro navgwadra. Her
HUKAKUX TEXHUYECKMX MPUYMH, KOTOPble
nomewlann 6bl HaM BbIGpaTb NyTb yNbTpa-
nHaMBuayanndaumm. [onkeH nosiBUTLCS,
KOHEYHO, KaKON-TO MeTo[, OLLEeHKN NHONBU-
nyanbHOM COBOKYMHOCTU 3HAHUI UKW ONbl-
Ta. MoryT cTatb NONynspHbIMY 3BaAHUS, MPU-
CBOEHHblE KOpropauuen 3a MMEHHO TOT
Habop HaBbIKOB, KOTOPbIE HYXHbl AaHHOW
KOMMAHUN, UM MEXKOPNopaTMBHasa CTaH-
[apTU3aLms 3BaHNA.

...TaK 4ero Mbl X0TMM OT 0Opa3oBaHUA?
Camoe MpayHoe npeackasaHne — xoTs Bpe-
MSi C PacCTOSIHMEM MOTEPSIOT 3HAYeHVe, a
006LWEeCTBO, B KOTOPOM Mbl ByAEM XUTb, CTa-
HeT rnobasbHbIM, OHO MO-NpexHeMy Oyaet
YNpaBnsTbCA MaTepuanbHbIMU HY>XXAamu 1
xenanmamu. Mel 6yaem obutatb B Mupe
onbiTa, No GonbLlen YyacTn cneundunyecko-
ro, 9KPaHHOro, a He B Mupe abCcTpakTHOM
MbIC/N; OTBETLI, Bonee He NpUBA3aHHbIE K
BOnpocam, OyayT MenbTELLNTb Ha aKpaHax,
KOHKYPMPYSl 3a Halle BHMMaHue. B HoBoM
MMPE MOXET HE 0Ka3aTbCs HUYETO, HTO HyX-
nanocb 6bl B 06ayMbIBaHMW. Heyxenn aTta
VMHTENNeKTyanbHas epecb CTAHEeT Halum
Gyayuwmm?

[MepeBon ¢ aHrNMIACKOrO
E.KoTtnHown
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Y10 NnuwyT

CHa4ana nuiyT, MOTOM YATAIOT, MOTOM MePEeCcKa3biBaOT POACTBEHHUKAM
Y 3HAKOMbIM, & B pe3y/bTate o CTpaHe rysasioT caMble Hesernbie

Y HeBepPOSITHbIE C/yxu. [lpuBenemM HEeCKOIbKO MPUMEepOB, KacaroLuxcs

B OCHOBHOM Xxumun. OHU B3SITbl U3 POCCUICKUX («Poccurickas raseta»,
«MockoBckuii kKomcomoney», «BeyepHss MockBa» n ap.) n amepukaHckmx
(«Hblo-Mopk Taiimc», «Ctap neagxep», «[uckasepu» u ap.) nagaHui

U MOMEYEHbI COOTBETCTBEHHO Kak «P®» n «CLLA».

Mpumep 1 (PP). «B 1925 rony aHaTom
[puropoBuy Hawen Ha 6epery MoCKBbI-
peku B panoHe KyHueBa KaMeHb, Nopa3ns-
w1 ero ceoen popmoit. MNMosgHenwne nc-
cnegoBaHMa noareepannn aoragky: B py-
Kax y4eHbIX OKa3asicqa oKaMeHeBLUWi Yeno-
BEYECKM MO3r. PagnoyrnepoaHbiin aHanms
nokasan OWeNoMAaWnin pedynbTat —
obnapatenb 3TOro0 MbICIMTENBHOIO anna-
paTa rynsn no ninaHeTe COTHM MWUIIMOHOB
NeT Hasapj, Koraa elle U AMHO3aBPOB-TO
He OblNI0. YYeHble HMKaK He MOrnu 00bsc-
HUTb 3TOT GEHOMEH U OTHECNN €ro K pas-
psay Tak Ha3biBaeMbix apTedakToB — §B-
JIEHUIA, HA COBPEMEHHOM YPOBHE Hayku
HEOOBACHUMBIX>.

KommeHnTapuit. OcTtaBum 6Guonoram
paccyxgeHna o TOM, KakK MArkme TKaHu
MO3ra Morim «okaMmeHeTb». Pagnoyrnepoa-
HbI/i METO, OCHOBaH Ha N3MEPEHNN OCTaB-
Lerocs konv4yecTsa yrnepoga-14 B obpas-
ue (NpPWXW3HEHHas ero KOHLUeHTpauus y
BCEX XWBOTHbIX U PACTEHUN MPUMEPHO
oaunHakosa). lMepuop ero nonypacnaga
paBeH 5730 net. 3HauuT, yxe uyepes 57
300 net (10 nepuopoB nonypacnaga) oT
ncxonHoro yrnepoga-14 octaHetcs 270 =
0,001 yacTb, yepe3 573 Tbic. net (100 ne-
puonoB nonypacnaga) — 2°'%%= 10 (Ha-
NMOMHMM, 4TO 4Yucno Asoragpo — 6-10%),
yepes 1,7 mnH. net (300 nepuopos nony-
pacnaga) — 5-107°'. Yucno yactuy, Bo Bee-
NieHHon oueHnBaeTcs kak 108, 9T1o o3Ha-
yaeT, 4Tto, ecnu Obl 1,7 MNH. neT Hasapg
BCA BceneHHaa cocTosana UCKIOYUTENBHO
13 yrnepoga-14, K HacTOALWEMY BPEMEHN
OT HEro He ocTanocb Obl HN €ANHOTO aTo-
ma! lMprnyem K 9TOMYy BbIBOAY Mbl MPULLIN
nyTeM camMblX 3IeMEeHTapHbIX MOACYETOB —
6e3 BbICLLIEN MaTEMATUKMN.

B cBa3u Cc 3TMmM BCNOMMHaeTCsa 3agada
ona 9-ro knacca |l CopocoBckol onmmnu-
anpl (1996 roma), B KOTOPOW FOBOPUNOCH,
4YTO Mnocne 4epHoObIbCKOW KaTacTpodbl
(oHa npousowna 26 anpens 1986 ropa)
yxe B TeyeHne 10 neT noanpyloT noBapeH-
HYIO COJlb, 4TOOblI CHU3UTL nocTynneHune B
opraHuam paamoakTUBHOro Hyknuaa ¥l —
O[IHOrO 13 NPOAYKTOB AefieHNd ypaHa B pe-
akTope. Mepuog nonypacnaga 'l cocTtaBs-
nseT BOCEMb CYTOK, 3HA4YUT, 3a AECHATb NeT
npowso 6onee 450 nepnoaoB nonypacna-
nal! Yem oTa 3agava nyylle «OKkaMeHeBLle-
ro mosra»?

Mpumep 2 (CLUA). «/3-3a yTeukm ammn-
aka NoMeLLeHVEe nakraysa HanoHUI0Ch Mo-
TEeHUMaNbHO B3pPbIBYATbIMW MapamMmn».
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KommeHnTapuii. CTpys paxe 4mcrtoro
amMMumaka He ropuT Ha BO34yXe (OH roput
TONIbKO B kmcnopoge). NNoatomy napbl am-
Munaka B BO3[yXe B30pBaATbCH HE MOryT.

Mpumep 3 (CLUA). «OoHO OepeBo B Te-
yeHue ropga accuMmMnmMpyeT MPUMEPHO
13 dyHTOB Yrnekncnoro rasa v Takum o6-
pa3oM HelTpannayeT 3arps3HeHne, co3aa-
BaeMOe€ BbIXJIONOM aBTOMOOUNS Npu NpPo-
6ere 26 000 MuUnb».

KommeHTapwmii. [NepeBegem Munm B ku-
nomeTpbl (1 mung = 1,61 kM), a PyHTHI B
kunorpammbl (1 dyHT = 0,45 kr) n npu-
MeM pacxod B 10 n 6eH3nHa Ha 100 km.
Torpa 6ynet coxkeHo npumepHo 4200 n
(unn 3000 kr) 6eH3nHa, 1 ecnu cuynTaTb,
4YTO OH COCTOMUT TOJZIbKO M3 OKTaHa, TO B
cooTBeTCcTBUM C peakumen 2C,H, , + 250,
® 16CO, + 18H,0 nonyuutcs 6onee 9 TOHH
CO,. Takoe KOIMY4ECTBO HUKAK HE CMOXET
yTUNM3npoBaTh B xoae doTocuHTesa (1 co-
OTBETCTBEHHO YBE/IMYUTb CBOK Maccy)
O[HO [lepeBO B TeyeHue roga — pas a7o-
ro notpebyeTtcsa 6GOJblUE ThICAYM OEPEBb-
eB! M ewe ogHa owwunbka: guokcug yrne-
poza (B OTAn4mMe OT OKCUAO0B a30Ta) HENb34
CHNTATb «3arpda3HnUTeNnemM Bo3aoyxa».

Mpumep 4 (PPD). «<3T0 cpeacTBO coaep-
XUT abCcosnoTHO BGe3BpeaHbI cTeapaTt Mar-
HE3UN».

KommeHnTapwmii. Ecnu 6bl Takoe npoyun-
Tan MNywkuH, oH 6bl Nogymarn, 4To 3TO Ka-
KOE-TO XMpPHOE BeLLEeCTBO (stear no-rpeyec-
KN Xunp), BBe3eHHoe n3 MarHecun B Manon
A3un (0 meTanne marHum u Tem bonee o
€ero Conn co CTeapuHOBOW KUCNOTOW B Te
BpeMeHa Mano k1o 3Han). K coxaneHuo,
OTEeYEeCTBEHHbIE «3HATOKW» AHIIMIACKOro
A3blka CMJIOLWb 1 PSAOM 3aCOPSAIOT PYCCKUA
A3bIK CIOBEYKaMU TUMa «COANYM» UN «CO-
OU» (BMECTO «HaTpPU»), «noTaccuym» (BMe-
CTO «Kanuin»), «ankaJnHoBbIN» (BMECTO «LLe-
JIO4HO»), «NONUICTEPHOE BOSIOKHO» (BMEC-
TO «N0AM3PUPHOE BONOKHO»), «dyop» (BMe-
CTO «dTOP»), «rMAPOKapOOH» (BMECTO «yr-
neBoaopon») n «kapbormagpart» (BMECTO «yr-
neBoA») U T. O. U T. N.

Mpumep 5 (PP). «XupHble natHa ¢
0BUBKM MOXHO yAannTb He TONbKO CrneLm-
anbHbBIMW CpeacTBamMu, HO U CMECbIO Mo-
powka marHus ¢ 6eH3uHoMm. Kawumueob-
Pa3Hy CMeCb HAHOCAT Ha NMNATHO TOJICTbIM
cnoem, JalT e 3aCOoXHyTb, a 3aTeM yaa-
N4a0T weTkon. Ecnu cnep oT naTHa ocTan-
CS, Ornepauuio HyXXHO NMOBTOPUTb».

KommeHTapuin. Peuent Bcem xopoud,

KPOMe OHOro: MOpPOLIOK MarHus He 00-
napaeT aacopbuUMOHHBIMK CBOICTBAMMY,
NO3TOMY PaCTBOPEHHbLIN BEH3UHOM XMUP
nocne ncnapeHuns 6eH3rHa Tak 1 OCTaHET-
Csl Ha TKaHW. 3aecb ONSTb Mbl BCTPEYAEM-
CS C HErpPamMOTHbIM MEPEBOAOM XMMUYEC-
KOro TepMuHa magnesia — oKCupg, MarHus
(oH xe xkeHaa marHeansa, MgO). KctaTu,
npekpacHo paboTaeT TakxKe TOHKO pa3mo-
NOTLIN NpoceaHHbIn cunvkarens (Si0,), a
BMeCTO 6eH3MHa (CNOXHOM CMecKh MHOIMX
COeAVHEHUIN) nyYlle B3S9Tb YACThI renTaH,
OKTaH 1 T. N. unu Tpu- nnbo TeTpaxsiop-
aTuUNeH (UX UCNoNb3YyT U B XUMYUCTKE).
Y[anaTb BbICOXLUYIO CMECb HaA0 Ha OTKPbI-
TOM BO34yxe, YTOObl HE BAbIXaTb BPEOHYIO
Nblb.

Mpumep 5 (CLWUA). «B pesynbrate no-
BbllLIEHUS OaBneHus cpaboTan npenoxpa-
HUTENbHbIA KnanaH n B BO34yX nonan ce-
pOBOAOPOA. DTOT ropioymnii ras B 60nbLINX
KOHLEHTpauusax S40BUT, HO, Kak coobLun
npencTaBMTENb CUCTEMbI 34paBOOXpaHe-
HU4, B HebOoNblWKX KOMMYECTBAX OH He
npencTaBnsieT ONacHOCTU».

KommeHTapwumii. B nsgatensctee «Becb
MWUp» NOArOTOBMEH K BbIMYCKY PYCCKWIA ne-
peBOA KHUMM «PekomeHaaummn no Ka4yecTBy
Bo3ayxa B EBpone». BoT 4To roBoputcs B
rnaee, NOCBSALLEHHON cepoBogopoay: «Mpn
KOHUEHTpaunn HZS B BO3[4YyXe CBbllle
0,015-0,03 mr/n HabnogaeTcsa pasgpaxe-
Hue cnuauncToit o6onoykn rnas, npm 0,07-
0,140 mr/n — cunbHOe NOBpeEXAeHNe rnas,
npu 0,21-0,35 mMr/n — noteps 06OHSAHUS,
npu 0,45-0,75 Mr/n — oTek Nerknx ¢ puc-
KOM neTtanbHoro ucxopa, 1,4-2,8 mr/n —
HEMEONEHHbIV KOnnanc, CONpPoOBOXAaato-
Wnca napanm4om aeixaHus. B 1o xe Bpe-
Msl MOXHO 6€e3 BCAKOro Bpena B TeyeHue
yaca AblliaTb BO3AYXOM, COAEpXalinum
0,05 Mr/n Takoro cunbHOro s4a, Kak yrap-
HbIl ra3 (a B Te4yeHne 15 MuH — pgaxe npun
ero cogepxaHun 0,2 mr/n). Takum obpa-
30M, CEPOBOAOPOA cleayeT cumtatb 6o-
niee onacHbIM, Y4eM yrapHbin ra3. OgHako
YyenoBek 4YyBCTBYeT MPUCYTCTBUE I3TOrO
rasa yxe npu ero cogepxaHunm MeHee
0,01 mr/n, Torna kak CO He obnagaeT 3a-
rnaxom. IMeHHO 3TM 00bSACHAITCA CpaB-
HUTENIbHO pefkne OTpaBleHUs CEpoBOAO-
pPOOOM M YacTble — yrapHblM ra3om (He-
LaBHUN cnydyan C rpy3NHCKUM MUHUCTPOM
KBaHus).

Mpumep 6 (PP). «M0O «KanpukopH».
Jkonornyeckn yncrtasa bymara 6e3 xmmu-
YeCKux BeLecTB».

KommenTapum. OHu nanuwHu. Kak ns-
NNWHWN OHWN 1 ongd peknambl 00 «3KOoN0rNn-
4yecku 4YmcToin cenutpe 6€3 HUTPATOB».

Mpumep 7 (CLWUA). «<MuUnamoHbl TOHH
HaBO3a, XMMuyeckmx ynobpeHuin n nec-
TULMAOB 3arpa3HAa0T NUTbEBYIKD BOAY,
crnocobcTBYOT BYpHOMY POCTY BOZAOPOC-
nemn, NOAKUCASIOT MOYBY U 3arpsasHsaioT
BO34yX aMMMakoM, 4TO MPUBOAUT K KUC-
NIOTHLIM J,0XOSM>.

KommeHTapuit. AMMnak B BO34yxe, KO-
HEYHO, NONb3bl HE MPUHOCUT, HO KNCNOT-
HbI [,OXOb HMKAK He BbI3bIBaeT.



Mpumep 8 (CLUA). «DTopuabl ykpenns-
0T 3yObl, CBA3bLIBASICb C KasbLMEM — OC-
HOBHbIM 3/IEMEHTOM 3yOHOW amManu ¢ 00-
pasoBaHveM ¢Topuaa kanbumsa. dtopun
KanbLua TBEPXE U NNOTHEE, YeM KanbLMN,
N 3awmuaet 3y6bl OT PaspyLIUTENbHOrO
nencTens 6akTepuii».

KommeHTapwumii. Bo-nepBbix, COBEPLUEH-
HO 6EeCCMbICNEHHO CpaBHMBATb CBOWCTBA
dTopmnaa KanbumMa C KanbLUMEM — aKTUB-
HbIM MeTanioM. Bo-BTopbIX, @TOPUA-NOHBI
B 3ybax o6pasyioT He CaF,, a pTopanatut
Ca (PO,),F nytem 3amelieHns rnapoKcuna-
noxa B ruapokcuanatute Ca,(PO,),0H. Bo
pTy 00ObIYHO kKucnas cpepa, u propanatut
npu 3TOM MEHee pacTBOPUM, YEM TUapo-
Kkcuanatut. B-TpeTbux, Gonblue BCEro B
3y6HOI amanu He Kanbuus, a KUCNopoaa.

Mpumep 9 (PP)a «3ta Guonornyecku
akTuBHas nob6aBka COOEPXUT Kak BUTAMU-
Hbl, TaK 1 MUHEpPabI».

KommeHTapuin. <MuHepan (nat. minera
pyaa) — OGU3NYECKU U XUMUYECKU UHON-
BUAYaNN3NPOBAHHOE Teno, BO3HUKLLEE B
pe3ynbTaTte eCTECTBEHHbIX PUINKO-XNUMU-
YeCKUX NPOLLECCOB B 3eMHOWN kope; 60/b-
LUIMHCTBO MUHEPaNoB — TBEpPAble KpucTas-
NIn4eckne COefUHEeHUd... ABNATCA CO-
CTaBHbIMU 4aCTAMU Py, FOPHbIX nopona n
Opyrux reonornyecknx ten» (Cnosapb MHO-
CTPaHHbIX CNOB).

[MOHATHO, 4TO HMKaKUX MUHepanoB B BA[,
HEeT, a eCTb MUKPOINEMEHTbI — LIMHK, UOA,
Xeneso, MarHum un 1. n. VX ponyctumo
Ha3blBaTb MUHEPaJIbHbIMU BELLECTBAMU, HO
HUKaK HE MUHEpanamu.

Mpumep 10 (CLUA). «[JBoe paboynx no-
rménn oT yaywbs, Korga npoBOAUNv CBa-
pOYHble paboTbl B 6ONbLLLIOM pe3epByape.
Kak 3asBun cnepoBaTenb, «rOpsWunn ap-
rOH B roperke, Nno-snanMomMy, n3pacxono-
Bajl BECb KMCNOPO/A, B pe3epByape».

KommeHTapuin. AproH — MHEpPTHbIN ras
M rOpeTb HE MOXET, OH UCMONb3yeTCcs AN
3aWunThl MOBEPXHOCTU OT kmcnopoga. He-
CYaCTHbIN cnyyar nNpou3oLlen m3-3a He-
cobnoaeHns TexHUkM 6e30nacHOCTU: ro-
penka B 3aMKHYTOM 06beme AeACTBUTENb-
HO MOTPebNseT KMCNopoA, BbiAEeNseT yr-
NIEKUCAbIN ra3 n genaeTt BO3AYX HEMPUroa-
HbIM 049 AbIXaHUA. OnacHo HaxXoaounTbCHd U
B 3aKpPbITOM rapaxe, B KOTOPOM CTOUT aB-
TOMObOUNb ¢ paboTawlwmmM ABUraTENEM.

Mpumep 11 (CWA). «B pesynbTaTte
yTeYKM ra3a u3 noa3emMHOro ra3onposoaa
npousdowen B3pbiB. [lpegnonarakT, 4TO
ra3 CKOMuscs B HU3UHE U B3PbIB MPOU30-
wen mM3-3a Npoes3xaloLLero JIOKOMOTUBA
WU OT AexypHoro gakena B 6avxaiiwem
LooMe (OexypHbln daken noaxuraet ra3 B
cucTeMe aBToMaTU4eCKOoro oTonfeHns. —
n.J1.). Mo Tpybe nopasancs XUAKUn npo-
naH — CXWXEHHbI NPUPOAHbIN ras, KoTo-
pbIl NPY KOHTaKTE C BO3AYXOM MEPexoanT
B ra3o06pa3HOe COCTOSIHUE>.

KommeHTapwuii. [1pvpoaHbI ra3 cocTo-
UT B OCHOBHOM W3 METaHa, KOTOpbI npwu
KOMHaATHOI TemMnepaTtype He MOXET ObiTb
XUAKMM HU MPU KaKOM AaBneHUn (Oas Hero
KpuTnyeckag temnepaTtypa paBHa —
82,3°C). MponaH nerko cxwuxkaeTrca npu

PACCJIEAOBAHUE

KOMHATHON TemnepaTtype npu LaBfieHUN
MeHee 10 aT™m, a B raszoBylo dasy OH ne-
pexoanT He «MNpu KOHTaKTe C BO3AYXOM»,
a npu NoHmxeHun gasneHusa. O npuynHax
aHanornyHom asapumn nop Yoo B 1989
rogy (nmormbnu 572 naccaxupa OByXx Mno-
e3710B) pacckasbiBaniocb B 9-mM HOmepe
«XUMuUn 1 XunsHu» 3a 1990 roga.

Mpumep 12 (PP). «Ha cTaHumnax Bogo-
0YUCTKM B BOAOMPOBOAHYIO BOAy A5t 06e3-
3apaxuBaHus knagyT xnopky. Joragbisa-
Cb O Bpeae BOAONPOBOAHOM BOAbI, MHO-
rme MOCKBWYM OABHO [al0T OTCTOATbCH
BOAE, Y4TOObI XJIOp OCEeN Ha OHO BaHKu».

KommeHTapmii. 30ech B Tpex CTpoykax
cpagdy macca raynocten. Hukakonm «xnop-
Kn» (TO €CTb XJIOPHOW M3BECTU) B NUTbE-
BYlO BOAY, KOHEYHO, He knagyTt. WHauye
BOAA, CcoAepxalas pacTBOPEHHYIO raile-
HYI0 M3BECTb, OYAET CUJIbHO LLENOYHOM.
BopnonpoBogHas BoAa, B OTAMYME OT BOAbI
13 pPeKU Unu 03epa, He COAEepPXUT Bones-
HETBOPHbIX MUKPOOPraHM3mMoB, KOTOpPbIe
MOryT NnpuHecTn Bpea. N KoHe4yHo, pacTBo-
pPEHHbI B BoAe razoobpasHblii XJI0p HU-
Kak He MOXeT «0CeCTb Ha AHO BaHKM», Kak
He MOXET 0CeCTb, HanpuMep, pacTBOPEH-
Hbli B BOOE Kucnopon vnu asoT. Ecnu B
BOLE €CTb C/eAbl OCTATO4YHOro xjopa, To
npu CTOSSHUM (1 ObICTPO NPU HarpeBaHun)
XJ10p NPOCTO yNeTy4yMBaeTcs.

Mpumep 13 (CLIA). «B nocnenHee Bpe-
M4 TaK MHOIro roBop4aTt o rno6anbHOM Mo-
TenneHnn. MoxeT ObITb, CTOUT NpPaBUTENb-
CTBaM BCEX CTPaH npeanucaTe CBOMM rpax-
[aHaMm B OMpefeneHHbll OeHb BKAYMaTb
BCE KOHAWUMOHEPLI B AoMax un oducax u
OTKPbIBaTb BCE OKHA 1 aepn?» (13 nucbma
yuTatend ogHoro amepunkKaHckoro >KypHana.)

KommeHTapwuii. 10 noBoay 3TOro nuch-
ma .U.Wndod, koTopblin Korga-to npeno-
nasan B YHusepcutete Mak-I'vnna B MOH-
peane, BCNOMHWUI OAHY NOYYUTENIbHYIO UC-
Toputo. B Havane 50-x rogoB oH 3aan cBo-
MM CTyaeHTam I'IOI'IyJ'I‘FIprII7I BOMPOC: Kak
M3MEHUTCS TemnepaTtypa B MOMELLEHUN,
€CNn OTKPbITb ABEpLYy xonoannbHmka. OguH
13 CTYOEHTOB OTBETW, YTO B KOMHaTe cTa-
HeT xonopHee. lNMpenogasaTesnb, KOHEYHO,
Ha4van Tepneanso 00BACHATL emMy npo BTO-
poe Hayano TepMoanHaMukn 1 ybexapatb,
4yTO Temneparypa nosbicutcs. OgHaKo CTy-
LEHT yNpsMo CTos1 Ha cBoeM: «HeT, B moeri
KOMHaTe cTaHeT xonogHee! B Hawem gome
Ha BCe KOMHaTbl CTOUT OAMH KOMMpPeccop
B noagarne, ero pabota n npueeneT K no-
HUXEHMIO TemnepaTypsbl». [penogasartento
HMWYEro He OCTaBanOCh, Kak COrNacUTbCS.

BepoaTHO, CTYAEHT Xun B 00LWEXUTUN, KO-
Topoe O6blno 060pPYyAOBaHO TakMMMK XOJO-
ANNbHYKaMW; B HEKOTOPbIX Hawux HAW ana-
NOrM4HO BakyymMm co3gaBaicd OAHUM MOLLL-
HbIM HaCOCOM, K KOTOPOMY MOXHO OblfiO
NOAKJIYNTLCSA U3 pPasHbIX NMOMELLEHUIA, a
Ha KpaHukax B nabopaTopusax ObiI0 Hanu-
CaHOo: «BO3yX», «rad», «BakyyM».

Kctatn, MOXHO npuaymaTb euwe OAHYy
CUTyaUNIO: XONOANITbHUK OYEeHb CTaprVI n
6e3 pene, Tak 4TO KOMMpPECcCcop (4TO Bax-
HO) paboTaeT HENpPepbIBHO, a BHYTPU Ha-
KOMMNoCb MHOro cHera u nbga. M ecnu
KOMHaTa XOpOoLWo 130anMpoBaHa, To nocne
OTKPbIBAHUA ABepLUbl XOJI0OAUJIbHUKA TEM-
nepaTtypa B HEW NMOHU3NTCSH, MOKa B XON0-
OWUNbHUKE HE pacTaeT BECb CHEr CO JIbJOM.

Mpumep 14 (P®P). «Korpa yenosek Bbl-
XO0OUT U3-MOL 3alUTbl MAarHUTHOrO Mons
3emMnu, Ha Hero HauynHaeT AEeNCTBOBATb
PEHTFEHOBCKOE N3Ny4YeHne — noToK Taxe-
NbIX 3apsXXeHHbIX YacTuu... MiccneposaTte-
NN N3 HECKONbKMX MOCKOBCKUX WHCTUTY-
TOB... MPULWAN K BbIBOAY, YTO PEHTrEHO-
BCKOE M3Jly4eHME MOXET MPUBECTU K HEO-
6paTVMbIM MOBPEXOEHUAM 3PUTENTbHOTO
nUrMeHTa, CBETOYYBCTBUTEJIbHbLIX U He-
PBHbIX KNE€TOK CeTyaTku, 1 rnas nepecrta-
HeT BUOETb. YYEHble BbIAENUIN U3 KIIETOK
ceTyaTky rnasa TpaBsHOW NAryLWKN 3pu-
TENbHbIA MUIMEHT POAONCUH. OO6blYHbIN
cBeT ob6ecuBeYMBaeT ero, Ho 3aTemM poaon-
CVH BOCCTaHaBNMBaAEeTCA U CHOBA FOTOB K
paboTe. C peHTreHOBCKMM U3Jly4eHNEM BCe
no-gpyromy. lNMpun B3anmogencTsmm ¢ gen-
TpOHaMU, sApaMmn TSXENOro u3otona BO-
nopopja, poaorncuH obecLBeymBaeTcs Tak
Xe, Kak U Ha CBETY, HO BOCCTaHaBINBATLCA
HEe MOXEeT, 3Hau4yuT, PEeHTreHOBCKoe 00y-
yeHne HeoOpaTMMO paspyluiaeT 3TOT Nur-
MEHT... BCnbllWkM CBETA, BbI3BAHHbLIE OENT-
poHamu, NpeaBeLLaT yXyALleHNEe UK No-
Tepto 3peHus. N coBcem He 0693aTenbHO
netatb s 3TOF0 B KOCMOC: C PEHTreHo-
BCKMM N3Jly4EHNEM JIOOM CTaNKMBAOTCS U
Ha 3emne».

KommeHTapuii. PeHTreHoBCcKOE nanyye-
HMWE — 3TO 3NEKTPOMArHUTHLIE BOJIHbI, KakK
1 BUOUMBIA CBET, TONbKO C MEHbLUEN ONN-
HOW BOMHbI. HM4yero o6LLero ¢ NonNoOXuTeNb-
HO 3apPsXXEHHbIMM MPOTOHAMM N OENTPOHA-
MW 3TO U3Nly4eHne He nmeeTt. HekoppekT-
HO TakXe cpaBHMBaTb 06paTMMoe HOTOXU-
MMYeckoe 0becLBeYMBaHNE POLOINCUHA NOS,
0EelCTBUEM CBETA U XMMUYECKYK OECTPYK-
LMI0O MONEeKyn 3pUTENbHOro NMUIrMeHTa noj,
LENCTBUEM TSXKENbIX 4aCcTuL,

U.A.JleeHCOH
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Havane okTabpa 197... roga 6Gbina

3annaHvpoBaHa npeacTaBuTeNbHAN
Hay4yHas KOHdepeHUns no KPUBOJINHEN-
HoM doToamHamumke. KoHdepeHums npo-
BOAMNACHb B CTONNLE HEOOJBLLOW, HO YIOT-
HOM 1 FOCTENPUMMHOWM KOXHOW aBTOHO-
MWK, 3HAYMTENbHAsA YacTb KOTOPOW pac-
nonaranachb B ropax. Y MNetpa lNeTpoBuya
M., TONbKO 4TO 3alWMTMBLLErO KaHaMAAT-
CKYyl0 Auccepraumio U NOAHOro Cun wn
3Hepruun, 6bln NPUHAT YCTHBIN, XOTS U CeK-
LMOHHbBIN JoKnag,.

OT xopowero HacTpoeHus lMeTtp MeT-
poBuMY nonpocun 6paTta B AI€Hb OTKPbLITUS
KOHdepeHuUnn oTnpasnTb N3 MOCKBbI Te-
nerpamMmy Ha MMs CBOEro npuarens —
yneHa oprkommuTeTa poueHta ya3eHko.
B TekcTe TenerpaMmbl FOBOPUNIOCH, YTO
Ha KOH®EPEHLMIO N0e300M TakMM-TO 3aB-
Tpa npuesxaeT M3BECTHbI aMepuKaHc-
KW y4eHbIr, npodeccop XaMMepCMuT, 1
4TO eMy [oJixHa OblTb OpraHuM3oBaHa
«TOPXEeCTBEHHad BCTpevya u copepxa-
TenbHas nporpamma npebbiBaHus». Tene-
rpamma Gbina nognucaHa npon3BoSbHOM,
HUKOMY He n3BecTHon damunuen. lOMmop
3aKk/oyancs B TOM, 4TO 9TOT CaMblil XaMm-

MepcMUT [Ba roja Hasaj B OAHOM U3

CBOMX 0030POB HEABYCMbICIIEHHO Bbipa-

: 311 CKEMNCUC B OTHOLLEHUW PEe3yNbTaTos,
Py nony4yeHHbix MyA3€HKO M BOWEONX B
= [OKTOPCKYIO AuccepTauuio ero Hemo-

CpeacTBEHHOW HavanbHULbI, TENEPb YXe
npodeccopa eTyxoBOn, fambl BNACTHOM
n 6oesuton. lMony4yns Tenerpammy, af-
pecat gonxXeH Obln cnepea ncnyratbCcs —
KOMY MPUATHO BbICAYLUMBATbL KPUTUKY, Aa
elle 13 yCcT amepukaHckoro ceetuna, —
HO 3aTeM pacno3HaTb PO3bIrPbIll U yC-
NnoKouTbcs. 3a nonroaa Ao KoHbepeHunmn
B «Journal of Curveline Results» 6bln
ony6anKoBaH HeKposor XamMmMepcMuTy:
cTapuk ymep B Bo3pacTte noytu 90 ner.
OpHako Aeno MNPUHSI0 HeoXWUAaHHbI
060poT. OTKPbITUE KOHDEPEHLMM BObISIO Ha-
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3HAYeHO Ha TpM Yaca OHs, a TenerpaMmma
npuvwna yTpom, Korga N'ya3eHko BMecTe
¢ 60nbLLUON rpynmnow y4acTHUKOB yexan Ha
9KCKYPCUIO B 3HAMEHUTOE FOpHOE ylie-
nbe. Tenerpammy npuHana 3aMmecTuTeb
npegcepatens oprkomurteTa npodeccop
MeTyxoBa, kKOTOpas npeHebperna Tem, 4tTo
B aflpece 3Ha4uI0oCb «OOLEHTY ['yaseH-
KO», 1 Mpoyna TekcT. Jlydwe Obl OHa 3TO-
ro He genana!

Tenerpamma — 3T0 AOKYMEHT. A K 0-
KYMEHTaM y COBETCKOro 4efioBeka OT-
HoweHne ocoboe, TpeneTHoe. [laxe
noJsiHas 4yenyxa, eCiM oHa HanucaHa Ha
6naHke, NpnobpPEeTaeT CMbICI, @ YX ecnu
[eno KacaeTCcs MeXAyHapoOHbIX Mpo-
6nem... MeTyxoBa 3aBonHoBanach. LLyt-
Ka nn: NnpueaeT aMmepukaHeL, 6yneT, Ko-
HEYHO, BbICTYyNaTb, KPUTMKOBATb MeETy-
X0BCKMe paboTbl. M'yA3EHKO YENOBEK Ma-
NIEeHbKNI, eMy-TO 4TO. A y Hee cepbes-
Hble MNiaHbl, HAAO AyMaTb O YJEeHKOop-
ctBe. Kputnka Xammepcmurta, pasyme-
eTcs, ObICTPO CTAHET M3BECTHA B Hayy-
HbIX Kpyrax. A 9TO MOXET MPUBECTU K
HEMPUATHBLIM NOCNeAcTBUAM. YTo xe
nenatb? Hapno Tak BCTPETUTbL aMepuKaH-
ua 1 Tak opraHM3oBaTtb ero npebbiBa-
HWe, 4ToObl OH OblN B MOJIHOM BOCTOPre
OT rocTenpmMnuMcTBa 1 emy ObINO HE A0
KPUTUKMN.

Takon nu 6blna norvka pasmblLLNEeHUA
[MeTyxoBOW, Mbl HE 3HAEM, HO AaNbHEN-
LN xon, cOBbLITUI yKa3biBAET HA NpaB-
[nonofo6HOCTb HALLMX YMOMOCTPOEHUIA.

MepBbiM genom npodeccop lMeTyxo-
Ba nonbiTanack 4O3BOHUTLCSH B MOCKBY
CBOVM COTPYAHUKaM, 4TOObI BbIACHUTD,
3HalOT I OHU O BM3UTE XamMepcMuTa,
a ecnun HeT — 4T06 HeMeaNeHHO y3Ha-
nn. Ho 6bina cy66oTta. MHCTUTYT He pa-
6oTan, a coTpyaHukm NeTyxoBon pasb-
exanncb no gayvHblM yyactkam. MonbiT-
KN 003BOHUTbLCA B OOLLECTBO MO Kyfb-
TYPHbIM CBA3AM C 3arpaHuuen n B MHO-
CTpaHHbIN oTAEeNn AKkagemMnm Hayk Takxe
He [Lafn HUKakKoro pesynbTaTta.

BkoHeu, paccTpoeHHas leTyxoBa Ha-
npaeunack 3a COBETOM K Npeacepnate-
N0 OprkoMUTETa akagemuky 3BEpPEBY.
Akapnemunk 3BepeB He Obin 6ONbLIMM
Y4€EHbIM, HO YMEJI0O KOMMEHCUPOBAn He-
[0CTaTOK Hay4HbIX 3acnyr npeacrasu-
TENBHOCTBIO U YMEHMEM afgMUHUCTPU-
poBaTtb. BanbsaxHO pacnofoXmMBLLUNCHL B

Kpecne roCcTUHWYHOrO JNlIoKCa, OH BHU-
MaTeNibHO BbICNyLlan B3BOJIHOBAHHbIN
paccka3 lNeTyxoBomn.

— AHHa [lleTpoBHa, MOMHUTCH, MHE
roBopunIn, 4to XamMmMepcMuUT HeaaBHO
CKOHYaNiCA, OH BeAb OYEeHb MOXWUION
yenosek. MoxeT ObiTb, €0eT ero CbiH
nnn paxe ogHodpamuney?

Y10 Ha 3TO Morna orBeTuUTb lleTyxo-
Ba? TONbKO COKPYLUEHHO MoXaTb Mnie-
yamu.

— 3HauynT, TaKk, — 3BEpeB MPUHSAN KO-
MaHOoBaHue Ha cebs, — oTnpaBnsaiTech
B 0OKOM naptuu. Yepes aoexypHoro —
TaM BCerga ecTb OeXYPHbIi — BbI3bl-
BaTe HaYanbHMKA OTAENa Hayku, a ny4-
e BTOPOro cekpeTtaps, NyCTb OHW a0t
MaluHbl 019 BCTPEYM Ha BOK3ane wu
OpraHmn3yioT KOro-HMbyab M3 MECTHbIX
BNIACTEN, HY U, KOHEYHO, HaJO0 4YTO-HU-
Oyab U3 MECTHOro KosfopuTa.

MeTyxoBa nomyanacb B 06KkoM. COH-
HbIA OEeXYPHbIA HEe cpa3y BHUK B MpPO-
651eMy, HO HYXHbIX HayallbHUKOB BCe-
Taky Hawen. Janblie BCe NpoOMCXoauno
B COOTBETCTBMM C NJIaHOM 3BepeBa: pa-
3bICKanu 3a ropoaoM npencenarTens rop-
COBETa, CBA3aNMCh C AnpekTopom Joma
NUOHEPOB, NPeaynpPeaunn pykosoamTte-
N MECTHOro $ONbKIOPHOro aHcamobns,
3akaszanu ugeTbl. CnoBOM, NOAroToBU-
JINCb OCHOBATENbHO. M rnaBHOe, NO4YTU
ycnenn K OTKPbITUID KOHbEepeHLNn.

BambineHHas MNMeTyxoea 6pocuna Bep-
HyBLUEMYCS M3 yuwenbs 'ya3eHKo:

— Tbl TYT NpOXNaxaaelwbcsa Ha 9KC-
KYPCUSX, @ Mbl BbIHYXAEHbI pa3dbupaTb-
Cs C 3KCTPEHHON cuTyaumen! — n kpat-
KO M3N10Xunna cBoemMy COTPYAHUKY CYTb
BHE3arnHO BO3HUKLLMX NPOBIem.

'ya3eHKo nonpocun nocMoTpeTb Te-
nerpammy, Kotopas n bblna emy HemMez-
JIEHHO Bpy4YeHa, npasja, B yXe n3psa-
HO NMOTPEeNaHHOM BUAE — BeAb CTOJIbKO
nogen ee yntann. VICTUHHbIA agpecat
ObICTPO yXBaTWUN CYTb Aena 1 gaxe Bbl-
yncnun (npo cebs, pazymeeTcs) y3Kyio
rpynny noTeHuManbHbIX aBTOPOB Nocna-
Hug. Ho 6naropasymHO npomonyain.

Cnyxu o npruesne XaMmmMepcMmmTa 1 UH-
dopmMaumna o NpUHUMaEMbIX AN ero
BCTPEYM Mep pacrnpocTPpaHuInUCb Ha-
YYHOKOHMEPEHUMOHHOMY COO0bLLECTBY,
He BbI3BaB, BMPOYEM, HUKAKOrO axuo-
Taxa. bonbWNHCTBY A0 cTapuka He 6bIo

JINTEPATYPHbIE CTPAHULLbI

nena. A Bot lNMetp MNetposuy M., BMecTe
CO BCEMW BEPHYBLUMIACS U3 YLLENbS, 3a-
BOsIHOBasNca. Bca aTta cyeta coBceM He
Bxoguna B ero nnavbl. OH npuadHanca
['yO3EHKO B COAEAHHOM M CAPOCUI, He
CTOMWT K, Noka He No3JHO, camopas3ob-
naynTbes.

— lMo3gHo, — otBeTun NyaseHko. —
[MonepeTb M3 MHCTUTYTA MOTYT, Nyylle
yX Tenepb Mon4yu, 6naro HUKTO Tebs He
nono3peBaerT.

Ha cnepylowee yTpo, a noespg npu-
OblBan B NOJSIOBMHE CEAbMOr0, Ha nep-
pPOHE rOPOACKOro BOK3ana ctosna rpyn-
na apTucToB OJSILKJIOPHOrO aHcamMbns
B HALMOHaNbHbIX KOCTIOMAax C HapPOOHbI-
MU MHCTPYMEHTaMu, nepen Hewn Tpu
LEBYLWKM B ANMHHBIX YEPHbIX MaaTbAx
LEepXann Ha BbITAHYTbIX pykax Orpom-
Hoe 6040 ¢ xnebom-conbio. HemHoro
nooganb pPacnofioXuUiacsa NMUOHEPCKUN
oTpsan B napagHon dopmMe, rOPHUCTLI U
6apabaHLLUnKN ObININ FTOTOBLI MO KOMaH-
[e TPsSHYTb NPUBETCTBEHHbLIN Mapw. B
LEHTPE Haxoguncs OOeTbli, HECMOTPS
Ha HaABUrawLyCsa Xapy, B CTPOruin
YepHbI KOCTIOM Npencenatenb ropco-
BeTa C ABYMS MOMOLWHMKaAMW, PSOoOM
CTOANN akagemmk 3Bepes 1 npodeccop
MeTtyxoBa. Tpu YepHbIX 0OKOMOBCKUX
«Bonrm» oxumgann Ha NPUBOK3aNIbHON
nnowaan. CBeTUIO CONHUE, Nerkuii Be-
TEepPOK LIEBENN NMUOHEPCKNE FANICTYKN.

[Moe3n ToOYHO NO pacnucaHuto noaka-
TWUN K NEPPOHY, BCe BCTpevawlime Ha-
npaAraMcb... HoO MMEHUTOro rocta He
Obino. NMoMOLWHMKM npeacesaTens Ha
BCAKUI cny4dain obexann Becb COCTaB,
He orpaHumymBasicb BaroHom CB, HO
TLWETHO.

— Halitn MHe wyTHMKa U NpUMepHoO
HakasaTb, — CTPOro ckasaji akagemuk
3BepeB, Korga crano siCHO, 4TO BCTpe-
ya OTMEHseTCS.

KoHdepeHuna npolwna HakaTaHHbIM
nytem, noknagbl ObliM NPOYUTaHbI,
cTeHabl 06CYyXAEHbl, TOBaAPULLECKUIA
VXWH yaancs Ha cnay. MNamsaTb 0 He-
NPUATHOM UHUWAEHTE NOCTEMNEHHO Crna-
onnacs. lMetp MNeTpoBuy ocTancy Hepa-
30061a4eHHbIM — 'yA3€eHKO, eANHCTBEH-
HbIl cBUAOETeNb 0OBUHEHUS, TOBapuLla
He Bbloan. Ha HekoTOpoe BpeMs, BNpO-
4YeM He o4yeHb ponroe, lMetp MeTpoBuy
NPUYTUX U HE BblAYMbIBaA PO3bIrPbILLEN.
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Kak lMeTtp
[leTpoBuY Obli
YNIEHOM XIOpW
KNHOpecTnBans

vioHe 197... roga MeTp lMeTpoBny 3akoH4Mn pabo-

TY Haj M3PSALHO ONOCTbINEBLWEN eMy KaHauaaTc

KOV gucceprauuven, coenan nonarawwmncs npeasa-
LWNTHBLIV Joknag v Noay4nn paspeLleHme neyaraTb aBTope-
depat. Janee npeactosno opopmMmnTb Maccy AOKYMEHTOB,
KOTOpbIE, ECIIN NX CNIOXUTb BMecTe, 06pa3oBanu Gbl CTOMNKY
TONWMHOW C camMy AuccepTtaumio. YTobbl NnpubnuanTb 3a-
wnTy, MNMeTp pelwmn NoxepTBOBATb YaCTbio OTAYCKA A5 NoA-
rotoBku 6ymar. CTosn 3HOWHbIV MIOfb, B MHCTUTYTE MOYTU
HMKOrO HE OCTasloCb, HO, MOCKOJIbKy 6€e3 HayanbCTBa Y-
pexaeHne pabotaTb HE MOXET Aaxe B Mepmopn OTMyCKOB,
00693aHHOCTUN PeKTOpa UCMOJHAN OAMH U3 ero 3amecTtuTe-
nen, NosIBNSBLUMIACS B CBOEM KabuHeTe yepe3 ABa AHS Ha
TpeTtuii. A Metpy MeTpoBuyy kak pa3 TpeboBanocb Mony-
YNTb Ha cBOMX Bymarax HavasbCTBEHHYIO BU3Y, U OH OEXY-
puna B MPUEMHOM, A0XMAAACH NPOpPeKTopa.

Hoxpanca. MNMpopekTop He yuTas noanucan Bce Heob-
xoauMble Bymarv n BOPYr HEOXMAAHHO cnpocun y lMNeTpa:

— CkaxuTe, a Bbl 4TO-HMOYAb NOHMMaEeTe B KWMHOCLLE-
Hapunax?

— HeT, — 4ecTHO OoTBETWUN TOT, — 9 NPOCTON PU3KK,
3aHMMalOCb OMNTUKOW, TOYHEE, KPUBOJNMHENHON HOTOAN-
HaMWKOMN.

— A BOT 1 XOpPOLWO, Y4TO ONTUK. 34€eCb BOT Kakoe Aeno:
HY>XHO MPOKOHCYNbTUPOBATb HAYYHO-MOMYNAPHbLIA GUIbM,
4YTO-TO HacYeT ANeKTpoMarHeTu3amMa, MHe TOJIbKO YTO 3BO-
HUAN U3 KUHOCTYAUU, Y HUX eCTb NPoBneMbl.

B 6nuxaniune xnsHeHHble nnaHbl Metpa MNMeTpoBrya BOB-
Ce€ He BXOOMJI0 Hay4yHOE KOHCYNbTUPOBAHWE KMHODUNb-
MoB. OgHaKo NPOpPeKTop ObiN HENPEKNOHEH. MpuynHa co-
CcTOsiNa B TOM, 4YTO OH TBEpAO noobellan CBOEMY LUKOSb-
HOMY MPUATENO, 3BOHMBLUEMY CO CTyAMW, PELUNTb BOM-
pPOC O KOHCYNIbTAHTE, a B JIETHEE BPEMS YepTa C ABa Hal-
Jelb xenawwmx 4oO6poBOIbHO KOPNETb HaA, CLLEHAPUEM.

— KcTaTtn, n 3apabotaeTte napy oknanoB. Bbl Begb no-
nyyaeTte CTO ABajuaTb B Mecay?

M Metp MNeTtpoBuy cpoancs. Bce paBHO oTnyck nponan.

Ha kuHocTyammn MeTpy 06BACHUAM, YTO NMPOU3BOACTBO
dUNbMOB — C/IOXHbIA TEXHONIOTMYECKUI MPOLECC: BCE
MOET MO NiaHy, CPOKN BbIMyCKa XECTKNE U LOJIKHbI CTPO-
ro cobnopaTbCcs, a TYT BbIACHUNOCH, YTO CLEHApuUi He
rotoB. OH, COOGCTBEHHO, yX€ HanucaH U Aaxe ABaXAbl
nopabaTtbiBancs, HO NPMEMOYHAs KOMUCCUS €ro He yT-
Bepauna, NoCKOJbKy PeLeH3€eHTbl B OANH rON0C XanyT-
CS Ha Hay4yHyl0 HerpamoTHOCTb maTtepuana. Ot [leTpa
MeTpoBuya TpebyeTcs BMeCcTe C aBTOPOM Tak gopabo-
TaTb cueHapwuii, 4ToObl NPMAPATLCH BbEOJMBLIM KPUTK-
KaM 6blno He K YyeMy. M Hawemy repoto Bpyymnu nanky
Cc 40 cTpaHuuamMm MalMHOMUCHOIO TeKCTa.

Mpouta cueHapwuia, MeTp MNeTpoBUY NOHAN, YTO aBTOP
He CMbICAUT B GUn3MKe gaxe B npenenax WKoJbHOW npo-
rpamMmmbl. 1 HEYAMBUTENBHO: OH OKa3asCs yYnTenem-cno-
BECHMKOM, KOTOPOro kanpuadHasa cyabba 3aHecna
B Hay4yHOe kuHO. JopaboTka clLeHapus CBenacb K Hamnu-
CaHWIo HOBOro TekcTa. Ho 3a ABe Hepenu nnoTHoW pabo-



Tbl PU3MK-ONTUK, MPUBNEKAS KUHOLLHbIN
onbIT HE3a4a4YNMBOro duaonora, Cymen
co34aTb NPOAYKT, KOTOPbIA KOMMNETEH-
THas KoOMuccusa yTBepamna B Havane
ceHTabps. 3acTonopuBlmMincs 6bino
npoLecc Npon3BoACTBa NOLEN Aanblue.
[MeTp nonyyYnn NnpmYnTalLWnNncs emy ro-
HOpap, BbiCAyLWan B KMHOCTYAMN 0006-
pble CnoBa U yaanuacsa oT Mupa Hayu-
HO-NOMNYNSPHOrO0 KWHO, Kak OH Aymarn,
HaBcerpga.

OpHako oH owmbancsa. Ha ctyoum ero
3anoOMHUAN 1 Yepes Nonroaa, yxe noc-
e 3alWnTbl KaHaMaaTckon, npuriacu-
1 BONTM B COCTaB Xopu decTusans-
KOHKYpCa Hay4HO-MOnynsapHbIX 1 y4eb-
HbIX dunbmos. MeTp MNeTpoBuy corna-
cuncs Tenepb yxe 6e3 konebaHuii. Bo-
NepBbIX, BUCEBLUUIA HAZ HUM rpy3 He-
3alNLLEHHON anccepTaumm Oblil CHAT,
BO-BTOpPbIX, PecTuBalb NPOXOAUN B
Mpubantuke, Kyga Cbe3nuTb Bceraa
NpUSTHO, TeM BoJsiee 3a Ka3eHHbI cYeT,
B-TPETbUX, NOCJIE YAa4YM CO CLEHAPUEM
OH Mo4yyBCTBOBan cebs B HEKOTOPON
CTENEHN CneunanmcTom B o6nacTtu Ku-
HemaTtorpada.

XKiopu, BknoYaBllee rnaBHbIM ob6pa-
30M NpeacTaBUTENEN KMHOMMPA, U3-3a
o6unua GubMoB ObIIO pas3aeneHo Ha
Tpu Gpuragbl, B 0OOHY W3 KOTOPbIX BO-
wen letp MeTtpoBuy. Ho ewe go pas-
[eneHns BbICOKOMY cobpaHuio npone-
MOHCTPUPOBaNY y4ebHbIN GUNbM, NOCBS-
weHHbIn LWectomy cve3py PCLAPI. 3a-
TEM BbICTYNWUA NPeACTaBUTENb OCKMHO
CCCP — MuwuHucTepctBa kuHemaTtorpa-
dun — 1 3aaBui, 4TO 4OCTOMHCTBA 3TO-
ro éunbMa camoo4eBuAHblI K, 6e3 co-
MHEHMWS, OH FNaBHbI NPETEHAEHT Ha
nepsyto Nnpemuio pectneans. Beictynunm
1 ABa opyrux GyHkumMoHepa ¢ 6e3ycnoB-
HOWM NOOAEPXKOW BbICKa3aHHOW NAEN.

[MeTp MNeTpoBMY, peLIVB YECTHO OTpa-
60TaTb KOMAHAMPOBOYHbIE, LLEMKO Cle-
OMN 3@ 9KPaHHbIM LENCTBMEM — U 3a-
MeTun HeyBasky. @uHan ¢unbma, npu-
3BaHHbIA NOATBEPAUTL MPaBUIbLHOCTb
neHunHckoro kypca 1917 roga, coctosan
M3 OOKYMEHTasbHbIX CbEMOK paboyero
OBUXEHNS B COBPEMEHHOM Mupe. Ha
aKpaHe Menbkanun kagpbl C AEMOHCTPaH-
Tamy 1 3ab0acToBLLMKAMU U3 Pa3HbIX
YrosKOB MNaHeTbl, U1 CPEeaAn HUX BOPYr
BO3HMK/A TOJMa HU3KOPOCIbIX NOAEN
a3naTCKoON HapYyXHOCTU, KOTopas yrpo-
Xalolwle gBuranacb Ha 3puTenst, Hecs
NO3yHrM Ha ¢dpaHLy3ckoM a3bike. Ha
LEHTPaNbHOM TpaHcnapaHTe SCHO Yu-
Tanacb Hagnucb «Khmer Rouge» —
«KpacHble kxmepbl». Kak npumep Top-
XecTBa KOMMYHUCTMYECKON naeonornm
aBTOpPbI pubMa NCNOAb30BaNIN NOMMO-
TOBCKUI PEXUM, YHUHTOXUBLLMIA YYTb HE
nonosuHy kambomxuiues! Metp MNeTpo-
BWY NMOMPOCWI CNOBA U B BEXJ/IMBbIX Bbl-
paxeHuax ykasan Ha HegonycTUMOCTb

NOAO06GHbIX NOrMYeCKNX NOCTPOEHUNA.

OpHako opuumansHas nosnumg CCCP
B OTHOLUEHNM KPACHbIX KXMEPOB K 3TO-
My MOMEHTY eLle He Obina Bbicka3aHa ¢
NMOJSIHOM ONpefeNeHHOCTbio, U Npeace-
[aTenb XOpW YKIOHYMBO OTBETUI, HTO
OH Y4TeT 3amMevyaHune, KOTOPOe TEM He
MeHee He OTMEHSET BCero Toro gobpo-
ro, 4yto OblNO ckazaHO No NoBoAy Gpuib-
ma o WWectom cve3ne PCLOPII.

Tak Kak cpean OoCTalbHbIX KAPTUH He
OblO0 NpeApeLlleHHbix nobeantenen,
C yTpa cnefylouwero AHa Hadanacb Ha-
nps>keHHasa paboTta. bpuraga, B coctaB
KoTopown Bxogun lNetp lNeTpoBuy, ycT-
pounackb B kMHo3ane [Joma MHXEHEPOB
OYEeHb CUMMATUYHOTO U YXOXEHHOrOo
npubanTtuinickoro ropoaka. Moapsa, 6e3
nepepbIBOB, O4ONIENN AECATb JIEHT-
nByx4yacteBok. PykoBoguTenb Gpura-
Lbl — MUNbIA UHTENIUTEHTHBIN YenoBeEK,
M3BECTHbI PEXMCCEP HAYYHO-NOMYNap-
HOrO KMHO — Mocne NPocMOTpa BbiCKa-
3ancsl B TOM MNaHe, 4YTO BCE, KOHEYHO,
MOHATHO U COMHEHUN, Kakme unbMbl
nyywne, Het: «JaBainTe OGbICTPEHbLKO
obcyanm v npumem pelwleHue». OgHa-
KO HEOXWOAHHO ANS npepcepartens
MHEHWNS Pas3fenuamchb NOYTU Y4TO MO YnC-
Ny yyacTHukoB Xtopu. KoHceHcyca He
661710 1 B nomuHe. CTpactu BylueBanu.

MeTpy MeTpoBu4y, KOTOPLIN coobpa-
31N, YTO KaHUTENb 3aTAHETCS HAZOJro,
HaZ0eno, N OH NONPOCU cnoea:

— MHe n3BECTEH HagexXHbIn cnocob
BbIXO4A W3 CJIOXUBLIENCS CUTyaLUN.
MoHapobuTcs YeTBEPTh Yaca U KanbKy-
natop. MNpennarato nonpo6oBaThb.

Pexwnccep He NpoTMBUACSH, OH TOXe
MOHSN, YTO AEN0 3alio B TYMNuK.

[encrtButenbHO, Yepes 4YeTBeEPTb Ya-
ca MNetp MNeTpoBUY AONOXMN KONeram
pesynbTaThl. [Tocne KOopoTkoro obcyx-
LEHNS XIOpUM COrnacunocb C npen-
JIOXKEHHbIM METOLOM BbISIBIEHUS NpU3e-
poB. 3acepaHne 3aKOHYMNIOCb, U [O0-
BOJIbHblE apOUTPbl NEPEMECTUNNCH U3
KMHO3ana B YIOTHbIA OydeT [Joma uH-
XeHepoB. B 6ydeTe npeanaranv 3ame-
yaTenbHbIi KOode, a Takkxe u 6onee
Kpenkme HamnuTKu.

Mon Beuep, korga komnaHus Obina
y>Xe N3psaHo HaBecene n obeHne fo-
CTUIN0 CTaauu NOMHOW B3aMMHOM CUM-
natuu, B 6ypeT BBanunach apyras 6pu-

JINTEPATYPHbIE CTPAHULLbI

raga: BCe 3/ble, nepepyraslInecsd u
HeL0BO/bHbIE APYr APYrOM.

— Kak, Bbl yXXe 3aKOHYNIN? — N3yMu-
INCb OHU. — A Mbl Tak U HE CMOrnu
norosoputbes!

MockonbKy 1 B TpeTbel bpurage npo-
rpecc B Oefie oueHkn ¢GuabmoB Obin
HEeBeNuK, Ha cnenylLwmin AeHb PYKOBO/ -
CcTBO ¢pecTmBang nonpocuno MNetpa Met-
pOBMYa NOAENNTLCS OMNbITOM — CAENaTb
coobueHne Ha oblem cobpaHum une-
HOB Xtopun. OH He cTan XagHuyaTb U
nosefan cobpaBlIMMCS O TOM, YTO Ta-
KOe cpefHee apudMeTnHeckoe K Kak
ero MOXHO ucrnonb3oBaTb. durypHoe
KaTaHue, raoe noaobHbI cnocob oueH-
K Obin oTpaboTaH, Torga yxe BXoau-
10 B MOy, HO HUKTO He gorajgasncs ne-
peHecTn 3TOT cnocob Ha aTTecTauuio
dunbmMoB. 3TO ObINIO OTKPOBEHMEM AN
KMHOLUHMKOB.

Bnocnegcteun nogseinuewinn eTtp
[MeTpoOBMY YaCTEHBLKO XBacTancs B KpPy-
ry opysemn:

— 3Hato 9 HEMHOT0, HO MOSl CUNibHasa
CTOpOHa B TOM, 4TO S YMEl akTUBHO
MCMOIb30BaTb 3HAHMUS.

decTnBanb npogosixancs, Bce W0
HAE3XEHHbIM MyTEM, OPraHN3aLLNOHHbIX
c6oeB Gosblie He ObIIO, ECNN HE CYU-
TaTb HECOCTOSBLUErOCS NOCELLEHNS ca-
YHbI B nocenke JlabbiTHaHrn. O6baABNe-
Hne o GaHe ObINIO BbIBELWIEHO, 3anuca-
nacb TbMa Xenawwmx, Ho aBTobyc 3a
BO3MYLLEHHBIMW BECNONIE3HbIM OXNAA-
HUEM KMHOOEATENSAMM TakK MU HE NMpuLLEen.
Hapog ¢ nonoteHuamun B aBOCbkax no-
TAHyNca o6paTHO B roctuHuuy. leTp
[MeTpoBMY, NMOCTABUBLUUIN 3TOT MasiEHb-
KM 9KCNEPUMEHT N COBCEM HE paccyu-
TbiBaBLUINNA Ha Takon 3ddEKT, rPycTHO
KOHCTaTupoBsan:

— 3TN KMHOLLIHWKN HE 3HAIOT HE TOJb-
KO apudmeTukn, HO n reorpaduun! Jla-
ObITHAHIN-TO HaxoauTCca mexay Bopky-
Ton n Canexapgom. Yemy ux TONbKO
yunnm?

C tex nop B lockuHo [MeTpa MNeTpo-
BMYa Oepxanu 3a BblAawoLerocs y4e-
HOrO-3HUMKNONeaANCTa 1 elle He pas
npuraawann «kKpute» Nocneaylumne
KOHKypCbl. BnpoyeM, HECMOTPS Ha Npu-
MeHeHne 06BbLEKTUBHOIO MaTemMaTn4ec-
KOro MeToja, NepByl Npemuto Bcerpa
nonydan ¢unbm no ncropum Krcce.
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Pycckas
cen

Ta UCTOpUsa chnydmnacb, Korpa
Metp MeTpoBuy yxe npuobpen
OnpeaeneHHyo N3BECTHOCTb N aB-

TOPUTET B Y3KOM KPYry CMeLmanmcToB no

KPUBONMHENHOW dOTOAMHAMUKE, OOCHY-

XUACS A0 AOHKHOCTM CTapLUIEro Hay4yHO-

ro COTpyAHMKa M Hadan nonyyatb npu-

JINYHYIO NO TOrAalwHMM BpPEMEeHaMm 3ap-

nnaty — 300 pybnein. HavanbHuk otoe-

na, B kotopom pabotan MNetp MNMeTpoBuny,
€ro HENoCpPEenCTBEHHbIN HayYHbIN PYKO-

BOOMTENb YNIEH-KOppecnoHaeHT Anbdpen

dommy BblkagopoB cTan OOBEPSATb eMy

4aCcTb CBOWX HEBOOOPA3MMO MHOrOYMC-

JIEHHbIX CNYXEOHbIX U OOLLECTBEHHbIX

obsa3aHHOCTeN. PeueH3nnm Ha pykonucu

cTaTei B XypHanbl, rae Anbdpen domumy

OblNl YNEeHOM pPeaKosfiernMm, OT3biBbl Ha

auccepraumm n astopedepatbl, KOHCYIb-

Taunm 3ae3xmm Guankam 13 NPoBUHLMN,

a Takke nogMeHa OTObIBLUEro B 3arpa-

HWYHYIO KOMaHAMPOBKY Lwweda B YTEHUN

Kypca $du3mkm, KOTOpbI TOT BEN B 0O4-

HOM N3 TEXHUYECKMX BY30B, — BOT CMEKTP

Nopy4YeHnii, cucteMmaTn4eckmn ceanmBaB-

LIMXcs Ha Hawero repos. Hapgo ckasatb,

yto MeTp MNMeTpoBuMY He 0OUXKancsa Ha CBO-

€ro HavasnbHuKa, KOTOPbIA YECTHO BCTaB-
nan damunumio lNMeTpa B peLeH3nm mn oTt-
3bIBbl U JaXe B KOHUE Kaxaoro cemMecT-
pa npegnaran emMy AEHEeXHYI0 KOMMeH-
caupio 3a HECKOJIbKO MPOYTEHHbBIX NTEKLMNA.

ToT kaxgblh pa3 ropao OTka3blBasncy,

CCblNasiCb Ha MOJIb3y OCBEXEHMUS B roflo-

BE OCHOB Hayku — 3a 3TO, MOJ1, HAZO He

nonyyatb, a NNaTUTb.

Metp MeTpoBMY HE OCOOEHHO TAro-
TUNCS OONONHUTENBHON Harpy3kon. OH
MCKPEHHE yBaxasl CBOEro HayanabHUKa:
BO-NepBbiX, bbikagopoB Obl1 HAcTOSA-
wmMm npodeccmnmoHanom, caenasinm
B MON0O0CTM paboTy MUPOBOro kiacca
1 Tenepb, B BECbMa NOYTEHHOM BO3pa-
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CcTe, He yTpaTuBLIUM, B OTNMYME OT APY-
rMX BbICOKOMOCTaBNEHHbIX NINL,, XNUBOIO
MHTepeca K Hayke. Bo-BTopbix, Anbd-
pen ®@omuy npuHaanexan K 4yaom co-
XPaHMBLLUEMYCS TOHKOMY CJIOI0 PYCCKOM
Hay4yHoW nHTennmreHumn. OH AOCTOMHO,
HaCKOJIbKO 3TO OblNIO0 BO3MOXHO, nepe-
XN BpemeHa 6opb0Obl C NpaBbIM U Ne-
BbIM YK/IOHOM, C KOCMOMOJIMTUSMOM U
dunsnyecknum npeanmamom. oatomy
[MeTp MeTpoBuY, KOraa 3BOHOK CeKpe-
Tapln B o4epenHol pa3s Bbi3BaNn ero B
KabuHeT weda, He NPUHANCS BblaYyMbl-
BaTb Npeasior oas otkasa, a cpasy Xxe
npeacTan nepen B30pPOM HadanbHUKA.

Bo B3ope 3TOM, 06bIYHO NMPSMOM U
COCpPenoTO4EHHO-CMNOKOMHOM, CerogHs
3amMeyanncb 03ab04YEHHOCTb U Oaxe,
noxanyn, TeHb CMYLLEHUS.

— lMeTp lMeTpoBUY, 9 HaOEeCh, y Bac
BCe HopmanbHO? PaboTa naet? Letu
300poBbI? — LLled Ha3Ban 4BOUX CbIHO-
Beln leTpa No MMeHam, 4TO OMNATb Xe
CBUAETENbCTBOBANO O HEOPAMHAPHOC-
TV TPSOyLLEro NnopyyeHus.

— Cnacubo, kaxeTcs, Bce B nopsake.

Anbdpen PoMny HEMHOIo 3amsncs u,
rnaas cnerka B CTOPOHY, Hayan nose-
CTBOBaTb 0 HEOOXOAMMOCTU noaaepxa-
HUS CBA3EN HAayKM C NpPakTUKOW, B OCO-
OEHHOCTM C CEeNbCKMM XO3S9NCTBOM.
[MeTp MNeTpoBUY BHYTPEHHE YXACHYCH,
nPeanonoXuB, 4To NpuaeTcs oTnpa-
BUTbCS Ha YOOPKY KapTOLLUKM — KakK pa3
CTOSIN CEeHTAOPb.

— Bbl, BEPOSTHO, AymMaeTe, YTo Halle-
MYy OTAeny cnycTunu pasHapsaaky Ha
ybopky kaptodensa u g xody nocnatb
Bac? — yragan ero MblC/im Ha4yaabHUK. —
HeT, Bbl 4N 9TOr0 CAULLKOM KBanndu-
UMpOBaHHbIN cneunanncTt. Pedyb aen-
CTBUTENbHO MOET O KapTollke, HO CO-
BCEM B OpPYroMm njaHe.

N Anbdpen domuy nosegan lMetpy,
4YTO COTPYOHMKM HEKOErO OTPacieBoro
HWUW paspabotann meton ob6paboTku
noceBoB kKapTodens na3epHbiM U3ny4ye-
HUeM. IbdekT nonyyunca norpscato-
LWMA — ypoXxan yBENN4MICS Ha TpeTb!

— Y70-TO TPyAHO B 3TO MOBEPUTH,
HaBepHsKa Kakoi-Hnbynb aptedakT. A
CKOpEe NpocTo NPUNNCKN, — YCOMHUI-
ca Metp MNetpoBun.

— 9 TOXe CKJIOHAKCb K 9TON MbICAN,
HO pes3ynbTaT BOCMNPOM3BeOeH
B HECKOJIbKMX xo3amcteax N-ckoi 06-
nacTu, 1 aBTOpPbl METOAA BbIABMHYTbI HA
OY€Hb BbICOKYIO MPEMUIO.

— Ho MbI-TO 3a€ecb nNpu 4em?

— KomMmuteT no npemmsam npocut me-
HS... TO ecTb Hac, — 3[eCb OH clerka
3anHyfcs... — NPOBECTU HE3ABUCUMYIO
3KCNepTn3y N gatb 3aknyeHne. BoT g
1 npowy Bac cbe3gutb B N-ckyi 00-
nacTb U B COCTaBe KOMMUCCUM pPaszo-
OpaTbCs Ha MecTe B NMPUpPOAE 3TOro
yAnBUTENBHOrO EeHOMeHa, ecnn, Ko-
HEYHO, OH 1 B caMOM aefe HabnpaeT-
Ccq, — 3aKkoHuumn wedo.

— XopoLwo, 9 nocTapatChk NOHATb, YTO
K 4eMy, — OTBETW/ YCMNOKOEHHbIN MeTp
MeTpoBuny. Hepgena B KomMuccum nydiie
Mecsiua Ha yOopKe KapTOLLKK.

B komuccuio nomumo lMeTpa Bxoan-
N MUHUCTEPCKUIA SKOHOMUCT, ABa ar-
poHoma-kapTtodenesoga u3 Akagemmm
CeNIbXO3HayK M OTBETCTBEHHbIV NAapTUii-
Hbli paBOTHMK B Ka4yecTBe npencena-
Tensa. 3a Hefen NpeacTossio NnobbiBaThb
B TPEX COBX03ax U O4HOM KOJIX03e, rae
KapTodensb BbipawmBanm Nno HOBOM TEX-
HOJIOTUN.

— HayHewm, noxanyi, ¢ o6ena, — npu-
rnacun BCcex K HakKpbITOMY CTONY ANPEK-
TOp COBXO03a.

Mocne nonycytok B Noe3ge u AByX-
4acoOBOW TPSICKM HA ya3nke YTOMJIEHHbIE
YNeHbl KOMUCCUM HE CTaNM OTKa3blBaTb-
ca oT yroweHua. lMeTtp MNeTpoBuy He
no3eonun cebe paccnabutbcs, B Mepy
BbINWA, MJOTHO NPW 3TOM 3akyCcun n K
KOHLY Tpanesbl CYMesl COXpaHUTb SC-
HOCTb yMa. 3TOro Henb3s OblSI0 cka3aTb
06 ob6oux arpoHoMax-kapTodenesonax,
KOTOpble, BUAMMO MO4YyBCTBOBAB cebs
B POAHOM CTUXMU, NBPSAHO HArpysnnnchb
M cTanu OeMOHCTpUpoBaTb CBOW BO-
KasnbHbl€ AaHHbIE, BMPOYEM, HE OCOOEH-
HO Bboratble. OKOHOMUCT, CYXOW 1 Xen-
YHbIN OXXEHTNbMEH NeT NATUAECATU, Ha-
060pOoT, OT NPEOSIOXKEHHOWN BbIMUBKN OT-
Kasancs, cchiflasgCb Ha 3acTapenyto
A3BY, U elle 00 OKOH4YaHus obena Ha-
yan TpeboBaTb y AMPEKTOpPa COBXO3a
OTYETHYIO JokymeHTaumio. MNpepcepate-
N9 Xe KOMWUCCUKM, KakK BbISCHUIOCH,
O4YeHb MHTepecoBann NpobsiemMbl Cesb-
CKOro CTPOUTENbCTBA, U OH YBNIEYEHHO
OecenoBan C pPykOBOAUTENSMU COBXO-
3a 06 0COOEHHOCTSAX COBPEMEHHbIX



cTpormaTepunanos, cnocobax Bo3Beae-
HUS BHYTPEHHUX NECTHUL, U KOHCTPYK-
uMsax GUHCKOM BaHu.

Mocne obepna MNetpa MNMeTpoBunya npu-
BENW B CpPeaHero pasmepa capawn, rge
cTosiNa HakpbiTas OPE3EHTOBLIM HYEXSIOM
TpakTopHas Tenexka ¢ Kakum-to 060-
pyooBaHuem. lMog 4yexsoMm okasanacb
yKpenneHHas Ha BbICOKOW BepTauencs
NoACTaBKe Nla3epHasi ycTaHOBKAa C UC-
TOYHUKOM nuTaHud. K Bslemy yamene-
Huto MeTpa, COBXO3HbIN MHXEHEP 3any-
CTWUN AN3EeNb-FreHepaTop, NOKPYTUI pyy-
KN HacTponkm — n nasep 3apaboTtan!
Mo cTeHam capas 3anpbirano sipkoe
KpacHoe NATHbIWKO. Py6uH, onpeaennn
MeTtp MeTpoBuy. NHXeHep okasancs
TONKOBbIM MApPHEM, OH Pa3bACHUN,
BMOJSIHE ALEKBATHO WCMOJNb3Yys TEPMU-
Hbl «OMTUYECKas Hakayka», «rasopas-
pagHas namna» U «UMnysibCHO-Nepuno-
ONYECKUI pexum», Kakum obpasom
TPakToOp BO3UT TENEXKY C Ta3epoM, Bpa-
LEeHMEM KOTOPOro ynpaBaseT NnpucTaB-
JIEHHbIN K YCTAaHOBKE ornepaTtop.

— Ho Beap 13nyyeHne nonagaeT Tob-
KO Ha HebOMbLUYI0 YaCTb KYCTOB KapToO-
dens, a Te, YTO BHYTPW MNONS, OCTalOT-
Cca HeocBelweHHbIMK! — Bo3pa3un Metp
MeTpoBuny.

— OT0 BaM Haao obcyxaaTtb ¢ pa3pa-
6oTtuymkamun. Moe peno — e3guTb BOK-
pyr nonen n nepepn UBeTEHMEM KapTOLL-
KM OCBETUTb KakK MOXHO 6onblue pac-
TeHWn. 9, KcTaTn roBops, NPEMUIO No-
Jlyqalo 3a yBeNIMYEHNE ypoxas.

ObeckypaxXeHHblhi HEMOHUMaHNEM
cyTn aBneHus, lMNMetp MeTpoBnY BO Bpe-
Msi BEYEPHEro 3aCTONbs BbIICHU Y 9KO-
HOMWCTA, YTO OTYETHOCTb MO KapTode-
N0 B COBX03€ B MNopsiake W, cyas no
LOKYMEHTaMm, B MPOLUIOM rofy Ha 9KC-
NEPUMEHTANIbHBIX MONSX YPOXAMHOCTb
npesbiCUNa KOHTPOJb Ha 30 NPOLLEHTOB.

B noByx Opyrux coBxo3ax paboTa ko-
MWUCCUM NPOLLISIA NOYTU MO TaKOW Xe Cxe-
Me: 06uSbHOE YrolleHne ¢ N3PSaHON Bbl-
NMMBKOW, NbSHOE MEHWEe arpoHOMOB C
nocneaywmmMm BbIXOAOM MX U3 CTPOY,
DENOBUTbHIE CTPOUTENIbHLIE KOHTaKThI
npencenaTens KOMUCCUM C PyKOBOAMTE-
NAMU X039ACTB, Lienkas NpoBepka oT4eT-
HOCTU BbeAJINBbIM 9KOHOMUCTOM 1 6e3-
ycnewHble NonbiTkK MeTpa NoHSaTb Npu-
ynHy adpdekta. OTNMYMSA COBXO30B CO-
CTOSUIN NINLWb B TOM, YTO YPOBEHb 00Opa-
30BaHHOCTWN OMNepaTopoOB Na3epHOn yc-
TaHOBKW [0BOJIbHO-TaKW CUJIbHO pasnn-
yancs. Heckonbko pasnuyanuce, No cno-
BaM 3KOHOMUCTA, N LNDPbI YBENNYEHUS
YPOXaMHOCTU: OHW Konebanucb oT 27,2
0o 34,7 npoueHTtoB. Ho nockonbky MeTtp
MeTpoBuY B Hepanekue eLle CTyoeHYeC-
KMe roabl HEOOHOKPATHO y4yacTBOBas B
ybopke kapTodens, eMy 6bln10 SCHO, 4TO
pes3ynbTaT BE34e OAMHAKOBbLIA, Tak Kak
NMOrpeLHOCTb U3BMEPEHUS YPOXANHOCTH

3aBeOMO MpEBbILAET AECcATble 40N
npoueHTa.

OctaBancs nocnegHuii NyHKT paboThbl
KOMMCCUUN — KOJIX03 «3aps KOMMYHN3-
Ma», a NOHMMaHMs cyllecTBa Habnoaa-
emoro agpdekrta Tak U He Obino. YTpom
npeanocinegHero AHS KOMaHOUPOBKMU
MeTp nonbiTancs ob6cyouTb Nnpodbnemy ¢
arpoHoMaMu, HO ycriexa He umen: ¢ no-
XMEeJibsl BCE UX YCTPEMNeHus Obinu Ha-
npaefieHbl HA MONCK BOXAENEHHOM PoM-
KM BOAKWU U OHW YXOOWUJN OT pasroBopa.
Korpa e nckomoe Obls10 HalgeHo, no-
BeCeIEBLUNE arPOHOMbI MOHECN aXMHEID
Hac4yeT 9HepronHdopMaLMOHHOro obme-
Ha Mexnay 06paboTaHHbIMW a3epoM pa-
CTEHMAMKN Ha nepudepun nons n mac-
CMBOM HeobpaboTaHHbIX KAapPTODEsbHbIX
KyCTUKOB B ero cepeauHe. Metp MNeTtpo-
BWY MOHSJ1, 4TO HMYErO MYTHOIO U3 3TO-
ro pasroBopa He MoJly4uMTCs, U NPUHAN
pelleHne aokonatbCs A0 MCTUHBI, MO-
XepTBOBaB CBOMM 3[00POBbEM.

[eno B TOM, 4TO KONXO3HbI OnNepaTop
nasepa — He npaeja 11, KpacuBo 3BY-
YnT? — okaszancs CMbILWIEHBIM MAPHEM,
0[IHaKO Ha nnue ero ObiIN ABHO 3aMEeTHbI
cnenpl narybHoOro npucTpacTust K asnko-
ronto. U MeTp pewmnn Ha 3TOM CbIrpathb.
CocnaBLlUMCb Ha rofoBHYO 00Jfb, OH OT-
Kasancsa oT y4acTusi B 3aK/lO4MTENIbHOM
OaHkeTe, npurnacun oneparopa B CBOIO
KOMHaTy, roe nocrie onopoXHeHus Tpe-
Thei OyTbINKM TaHa Oblna packpbiTa.

— K70 X ee ob6nyyeHHyt 6paTb-TO
OyneT? — cnerka 3anfeTalummcs 93bl-
KOM MPOSICHWMA CUTyauuio onepaTtop. —
Hapog He oOMaHelwb, eMy KapTOLKK C
paguvaunelt napomM He Hago, NycTb ee B
3aKkpomMa PoaAuHbI BE3YT.

Ctosana oceHb 1986 roga — roga yep-
HOObINLCKOM KaTacTpodsbl, Korga crosa
«0bny4yeHne» n «paguayng» crtanm
CTpaLLHbIMN CUHOHMMaMK, coeperatoLm-
MW B OAHHOM KOHKPETHOM Cllyyae KOoJi-
XO3HYI0 KapTOLUKY OT PacXMLLEHUS.

Ha cnepylownin oeHb KoMmuccus 3a-
KOH4YMna paboTty n 3acobupanacb Ao-
Moli. Bce ee uneHbl Obln BMoHE YA0B-
NIETBOPEHbLI: arpoOHOMbI-KapTodenesopl
BCNlaCTb Hapaccnabnsannck, cyxapb-3Ko-
HOMUCT ybeauncs B NpaBuMIIbHOCTU OT-
YeTHbIX AOokymMeHToB, [eTp lMeTpoBuy
TOXe OblS1 yOOBNETBOPEH: EMY YAANOChH,
XOTS U C HEKOTOPbIMU TPYAHOCTAMMW,
noaTBeEPAUTb, YTO YyAec He ObiBaeT u
OCHOBbI HayKW OCTaloTCs He3blbnembl-
MW Oaxe B YCJIOBUAX OTEYECTBEHHOIO
CeNbCKOX039MCTBEHHOro NPOM3BOACTBRA.
Ho 6onblue Bcex Obin OOBONEH npepn-
cepatenb KOMUCCUM — OH CyMEnN A0ro-
BOPUTbLCSA C CensiHaMu O NOCTaBKe He-
CKOJIbKMX KyOOMETPOB AELLIEBOro B 3TUX
MecTax KPyrjioro neca Ha CTPOUTENb-
CTBO CBOEWN gayun.

B unHcTuTyTe leTp nepBbiM OenoM
pnonoxun wedy 0 pesynbTaTtax KOMaH-

JINTEPATYPHbIE CTPAHULLbI

OVPOBKN, YEM €ro HEMPUTBOPHO nopa-
nosarn.

— Ho, Anbdppen domuny, kak xe a 6yay
nognuceiBatb akT?! MNpepcenarens Ko-
MUCCUN BeAb YXe ero coctasmi. Hanu-
can, 4yTo BCE MpaBuUiIbHO, YPOXaNHOCTb
BO3pacTaeT.

— OO0 aTowm, lMeTp MeTpoBuYy, MmoxeTe
He 6ecnokouTbcs. Bbl oduumansHo He
SIBNE€TECb 4JIEHOM KOMWCCUMU, B aKTe
dburypupyet mosa damunmsa. A 4, Kak
Ha3M0, 3aBTpa y/leTal Ha ABe Heoenu
3a pybex, Tak 4yTo OHU, — Bblikagopos
KayHyn ronoBom kyga-Tto BOokK, — 060oin-
nytcs 6e3 Hac.

AOMWUHUCTPATUBHON MYyAPOCTU weda
MeTtpy MeTpoBuyy GbLINO eLe YyINTbCS 1
yunThCS.

HecMOoTps Ha NONOXMTENBHOE 3aKJ0-
YeHMe KOMMUCCUMK, BbICOKYIO MPEMUIO
couckaTenu B TOT rof, He nonyyumnu. Ux
obownn Bonee NOBKNUE KOHKYPEHTHI,
oyato Obl AOGUBLUMECS MOBbILIEHUSN
YPOXaMHOCTN xjonyaTHMKa NyTeM Mno-
nMBa ero OMarHM4YeHHoOW BOAOW. 3nble
A3blkK, NpaBga, yTBeEpX4anu, 4To 4eno
HEe B BEJIMYMHE PACYETHOr0 SKOHOMMU-
yeckoro adpdekTa, KOTOPbIA Y XJIOMKO-
BOOOB Obll HECKONLKO GOMbLUE, YEM Y
nasepHbix KapTodenesonoB, a B TOM,
YTO XJIONKOBOAbI BK/OYMIN B COCTaB aB-
TOPCKOro KOMNEKTUBA MMEHUTOrO 4Yne-
Ha NpaBUTENbCTBA CBOEW pecnybnmku.

MpumepHo Yepes mecsL, nocne onu-
CbIBae€MbIX COOBLITUI HA KOHCYNbTaLMIO
K YNleHy-KOppecnoHAeHTY BbbikagopoBy
npuexanu cneunanncTbl U3 04HOro Npu-
KNaAHOro MHCTUTYTA, KOTOPbIE UCMOJb-
30Bain MArkOe PEHTFEHOBCKOE U3Ny4ye-
HYEe ONS MNOBbIWEHUS NNOAOBUTOCTU
HOPOK. OKCNEpPUMEHT NMPoOBOAMICH B
3BEPOCOBX03€, pe3ysbTaTbl OblIN MHO-
roobeLaloLLMu.

— [lo cenbCckOMy X039MCTBY Yy Hac
6onbwoi goka MNetp MNeTpoBuny, Nnpurna-
cuTe ero, noxanymcra, — nonpocun
cekpeTapLy beikagopos.

— XoTuTe, 9 cpasdy Cckaxy, Kakon pe-
3ynbTaT Bbl NOAYYUIN? — HE OOCHyLIaB
rocten, npepsan mx MNetp. — Tpuguatb
NC-MUHYC TPU NPOLLEHTA.

[MopaxeHHble 3BepOBOALI MON4ANBO
ycTaBunuch Ha lMNetpa lMNeTposBuya.
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I'ut XeuH: s P

a thing you do XHN3Hb
now or never — K13Hb — NOCTYMKOB 4yepeaa.
«HanBHO rnectoBatb MAEl, which do you? Pewa:
ceinyac unb Hukorpa?
YTO XW3Hb 40bpee &

K MPOXUHAE»

* ==

A WORD TO THE WISE

Let the world pass in its time-ridden race:
never get caught in its snare.

Remember, the only acceptable case

for being in any particular place

is having no business there.

L~
-
P

-—'-.-.-.-

———

CMNELWWUTb, HO KYOA!

[MycTb HeceTCs NPULINOPEHHBINA BPEMEHEM MUD;
He ny4ylle b UHOW yaen:

na 6yneTt nvwb TOT yronok Tebe Mun,

Kyna Obl Thl HAKOHEL, He crneLun,

roe HeT HMKakux gen.

A TOAST

The soul may be a mere pretence,
the mind makes very little sense.
So let us value the appeal

of that which we can taste and feel.

DPUNTOCODPCKUNA TOCT

[Oywa? Ee HeT, ckopee Bcero.

A pa3ym? Kakoi oH 6eCCUibHbIN 1 TOLLNIA!
Tak oueHuTe Xe nNpenecTtb TOro,

4TO NO3HaeTCcH

Ha BKYC M Ha OLLymMb.




To many people artists seem "y XYOOXHUKN — TaK MHUTCS BCEM —
undisciplined and lawless. 6ecnyTHbl 1 6GecneYHbl.

Such laziness, with such great gifts - Besnenbe rybuT ux tanaHT,
seems little short of crime. - packpbITbCS He faerT.

One mystery is how they make Ho noyemy paboTbl Mx

the things they make so flawless; HacToJIbko 6e3ynpeyHbl?

another, what they’re doing with s ':.n""' -.} M cTonbko BpemMeHn u cun

their energy and time. et Ha 4TO Yy HUX naet?

'l:wf‘ T R v '@E‘“}“'ﬂ-j
’ L_p4q g

TWIN MYSTERY .-llJ,J OBOWHAS 3ATAOKA

THE STATE
Nature, our father and mother, JINTEPATYPHbBIE CTPAHUL|bl
gave us all we have got. rocynApCTBO §
The state, our elder brother, Mpvpoaa Ham MaTb, XVBOTBOPHBIA Halw cag, NAIVE
swipes the lot. npes Heil Mbl CHAMAaeM Lnsny. _
f_ ¢ A roCYAAPCTBO — Haw CTapuwi Gpar, + ﬁ' Naive you are
3 T g e L
.{.I ' &""’%ﬂ,r"' who aren’t naive.
. " K
Tl
h s HAUBHO! q..
F x‘ _5. ;i_j HanBHO nectoBaTtb uaeio, ﬁ
} ,/"r 4YTO XN3Hb Ao0pee
¥ ” ' K NMPOXMHAEI0.
E 'dx-‘ﬁl :lu'_”k —

.'|' -h

* B opurvHane o6birpbiBaloTcs ABa 3HaYeHus nocnepHero cnosa: the lot
O3HayvaeT «BCE», lot — «Hanor».

ALLOTMENT

Your days on earth
are just so few

that there’s exactly
time to do

the things that don’t
appeal to you.

YAOEN

Xun3Hb KOpPOTKa Kak pas HaCTOJbKO,
4TO0ObI OCBOUTbL PEMECIO

1 fenatb HyXHoe,

HO TOJbKO

He TO, K 4eMy Tebs BNeKJso.

——
P
TO, YTO HE CAENAN EOr S =

¢ cKkynbnTOp NPOCTON. BCIO XN3Hb, Kak Mor, =—=—

SIMPLY ASSISTING GOD npespatan # SeMn Kyeor - %%H - ?

X B TO, YTO NMpMpoOJa CAENUTb HE MOrna
| am a humble artist ’ pupoA ’
) B TO, 4TO He caenan bor.
moulding my earthly clod,
. , He 3Halo, HYyXHbl N1 YyCWUIbS MOWU,
adding my labour to nature’s,

. L HO, BEPHO, No BoJie TB
simply assisting God. 0, BepHo, 1o Bone 1sopua
S TOXe B pykax

OepXy 3TOT npax —
6echopMeHHbI KOM cbipLa.

= . e

WHAT LOVE IS LIKE CUMBOJ1 JIOBBU

Love is like Mo6osb! AHaHac TBOM CUMMBO:
a pineapple, Cnagko n

sweet and HEeBbIPA3nMO.

undefinable.

lMepeBoa ¢ aHrnawvickoro eHpuxa BapaeHrn
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3eneHbie 3emnepou

3emMneposMn HasblBalOT KPOTOB, KOTO-
pble POOT OJINHHbIE HOPbLI U TaK K 3TOMY
NMPUBLIKJIN, 4TO HA MOBEPXHOCTb BbIXOAAT
penko, oT CBeTa MOJIHOCTbIO OTBLIKAM, Aa
M HE HYXEH UM CBET: UX rnasa yTpatunm
crnocobHocTb BMAETb. Kasanock Obl, Ans
pacTeHUin Takas XWU3Hb Hemnpuemnema:
6e3 cBeTa HEBO3MOXHO 3aHUMaTbCs O-
TOCWHTE30M. VI ang 4ero nm 3apbiBaTb-
ca? Pa3Be 4TO cnpsaTath Naoabl OT Npo-
XOPNMBBLIX XMBOTHbIX, Kak 3TO Aenaet
ONN3KNIA POACTBEHHUK rOpoxa — apaxuc.
Ero MoxHo Ha3BaTb YaCTUYHbIM 3eMJie-
poOeM, NMOTOMY YTO 3€JIEHbIE INCTbSA Ha-
XOAATCSA Hag No4Bow 1, ctano ObiTb, OC-
BELLEHbI.

CoBCeM apyrue 3emsiepon XuBYT Ha
KpariHem CeBepe. OHM NOYTW NOMHOCTbLIO
cnpsTaHbl B 3eMJ1l0, KoTopas 6epexeT nx
OT Xry4ymx MOpo30B. BbirogHyo ana pac-
TEHU NOA3EMHYIO XN3Hb Y4€eHble Ha3Ba-
nn reoduTndaumen (0T rpeyYeckoro «res»
— 3emn9q).

ApknMuU Kpackamum pacuBeTaeT NeToM
TyHApa. HexHble UBEeTbl KOMbILWYTCHA Ha
cBexeM BeTepke. Cpean HUX OOUH U3
caMblX KpacuBbIX — POAOAEHAPOH KaMm-
yatckuin. Kaxertcs, 4To 6onbluMe apko-
MaJsIMHOBbIE LIBETbI HA TOHKOI LBETOHOX-
Ke BblpacTaloT NPSMO M3-MN04, 3eMIIn.
MHorvne cunTtaloT poaoaeHAPOH TPaBOW,
HO 3TO He Tak. Ecnu copBaTth LBETOK, TO
non, HAM OOHapPYXUTCA OYeHb ManeHb-
KNI, B CYNTAHHbIE MUINIUMETPbI OJIMHOWN,
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beszspemennux eeauxoaennwiil,
Kaskas

Xoxaamka o6vikno6ennas,
Iloomockosve

MoanonbHaga XU3Hb BT[] eTel:]::
U MOXOpPOEB

Xoxaamka I'aaaepa,
Kaskas

JokTtop
OMONOrNM4EeCcKMxX Hayk

M.T.MasypeHko

ctebenb, Noxoxun Ha neHek. OT Hero
oTpacTaeT LUBETOHOC C ABYMS IUCTbSMMU.
[Mocne NNOAOHOLWEHNA TOHKMI LBETOHOC
obnambiBaeTCcs, U €ro yHocuT BeTep, a
ManeHbKNin NeHeK 0CTaeTcd XMBbIM. Ta-
KUX TOopYallux, efle BUANMbIX KPOLIEK B
TYHOPE MHOrO, U OHM HaxoOsaTCs TO ps-
OOM, a TO 1 faneko Apyr oT gpyra, Ha
pacctosaHum 1-2 meTpa. 3To BCe Hag
3emnen. Ho Tenepb HaMm NpuaeTcs Toxe
cTaTb 3EMJIEPOSMU U paspbiTb 3EMJIIO
rnop, NeHbKoM. YTo e Takoro yamBuTesb-
HOro Mbl TaM Hangem? B 3emne Ha He-
6onblon rnybrnHe He BHU3, a BAOJb NO-
BEPXHOCTU NIEXUT CTBOJ TOJILLMHOM C na-
neu, nHorga 6onbuie. OT 3TOro CTBONN-
Ka Kak-To 6ecrnopsigo4yHo oTpacTatoT 60-
nee ToHKMe «BeTBU». OHM MOryT ObiTb
OJIMHHBIMU U TOXE TOPU30HTaNbHbIMU. A
OT HUX TAHYTCS B pa3Hble CTOPOHbI €Lle
fonee TOHKME U ONVHHbIE CTEeOnn Tpe-
Tbero nopsnka. Y4eHble X HasbiBalOT
KCUTOPN30MbI, HA HUX-TO U MOXHO YBU-
0eTb MHOrOYMCNIEHHbIE NUCTbSA 3eMe-
posi, OAHAKO OHW COBCEM HE MOXO0XMU Ha
Te, 4TO Mbl BUAMM Ha NMOBEPXHOCTU: 3TO
O4YeHb MasieHbkune, eaBa 3aMeTHble Mne-
HOYKM, NpmxaTble K 6eN1oMy TOHKOMY CTe-
Oenbky. [1na 4ero oHW pacTeHuio — 3a-
ragka. O4yeHb MHorne 6enble cTedban rno-

HYT, HO HEKOTOpPbIE TAHYTCS BBEPX U Bbl-
X0OAT Ha OHEeBHOW ceeT. U TyT, npamo
KaK B CKkaske, kapTuHa MeHseTcs. MneH-
KM CTQHOBATCA OOMAbLWNMU U3YMPYOHbI-
MW NCTbSIMU, Ha BEpPXyLUKax pacnosno-
XEH LBETOHOC C NMpefieCTHbIM 00NblNM
LLBETKOM.

Mop3emMHytlo xun3Hb BedeT Ha Cesepe
n 6pycHuka. Janeko pacnonsawTcs ro-
PU30OHTANbHbIE TOHKME CTBOJIMKU BOOJb
NOBEPXHOCTU MOYBLI: B ry6UHY MM 3a-
pPbITbCSA HENb35, MelaeT Be4yHas Mep3-
noTa, Kyaa HUKOMY HeT gocTyna. [da u
KTO 3axo4eT XuTb cpean nbpa! ToHkne
NOA3EMHbIE LLUHYPKN-CTEONN OPYCHUKN —
3TO HE TONbKO 3alMTa OT X0JIo4a, HO U
ObICTpbI cnocob paccenenus. OT noa-
3eMHOr0 LWHypKa TO WU Aeno otpacTtaioT
BBEPX HEBbLICOKME BETOYKM, MOXOXME Ha
MasieHbkne BYKETUKU C IUCTbSMU U PO-
30BbIMW KOJIOKOJIbYNKAMU LIBETOB.

Xu3sHb BO Mxy

HapexHoln 3awmnTtor OT Xx0noga MOXEeT
CNY>XUTb HE TONIbKO 3eMJIS, HO U MATKUIA
Mox. MNMogymaem: 3emns TBepaas, pbiTb-
Ccsl B HEW TpyAHO, a MOX NofobeH Mmar-
KO noaywke unn opesny. bpno — o3-
HayaeT Mox. [NoaTOMy MOXOpPOEB Ha3Ba-



doto B.KpecTtoea

3EMJ'I$I N EE OBUTATENN

sz—

nv 6puodunamu. Kakve oHu, atn 6pumo- Pododendpon xamuamcui,
dunbi? Hanpumep, HexHas anpomena — Kamwamia Hsa cemnamas,
XWBET B MOXOBOM NOAYLUKE TOYHO TaK Xe, Yykomka
KakK poaoaeHapoH B 3eMiie. Benble cTe- Tponuqec;{ue mxu,
6eNbKN-CTONIOHbI POIOTCA U BETBATCH  Maaaiizua
BHYTPU MSArKOro mxa u CO3[aloT CeTb :
cTebnei, OT KOTOPbIX BBEPX OTpacTtaeT
HaaMOXO0BOW cTebenek 1 HexXHbl LBe-
TOHOC. [pyrne mMoxopowu Top4yaT npsmMo
M3 Mxa. 970, Hanpumep, GarynbHUK.
CxaTblli MXOM CO BCEX CTOPOH, OH CTO-
UT NPAMO. Ero HMXHMIM KOHeL, nocTeneH-
HO OTMMpaeT, a HaBepxy, Ha BO3AyXe,
Tak Xe MOCTEeNeHHO OTpacTalT HOBble
no6ern. Mox npu aTom HapacTaeT BBEPX,
NOCTOSAHHO MNOrNOLWaAas HWXHIO 4acTb
cTebns. NonyyaeTca MHTepecHoe paBHO-
Becue — GanaHc pocta M OTMUPaHKUS.
BarynbHVK oepeBAHNCTOE pacTeHne, nBa
ceTyaTas — TOXxe. B otnmyme ot 6arynb-
HMKa, OHa morpysmna B MOX CBOW CTBO-
JINKN NONHOCTbIO. TONbKO €€ MafneHbkne,
NMPOHN3AHHbIE YETKUMU XUIKAMUN TEMHbIE
JINCTbS NiexaTt Ha MOBEPXHOCTU Mxa, «pu-
Cys» KPacO4YHbI OPHaMEHT.
Ho ecTb Ha mxax 1 TpaBbl. be3 Mxa He
NPOXMTb MOPOLLKE, KOTOpas Tak Xe, Kak
n 6arynbHVK, pacteT BBEpX W Morpyxa-
eTcs BHM3. Ee nucTtba noxarcsa Ha Mox,

PoT1o A.CoumBko

Karwkea, Iloomockosve
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pacnnacTblBalOTCH, @ CO3PEBAIOLLME Aro-
Obl n3paneka noxoxun Ha 6ycbl, pacchl-
NnaHHblE Ha MOXOBOW MoAyLIKe, Kak W
KpacHble LWapuKn-aroapl y Kiokebl. Ho
K/lOKBa OTHIOAb HE MOoxopoi. OHa He no-
rpyxaertcd, a JJOXUTCA NOBEepPX MOXOBOro
nnacta. Mox nponutaH Bnaromn, TAHETCH
BBepx. YToObl He 3apacTu MXOM, a OcC-
TaTbCHd HA CBETY, KJIIOKBA YCTpPEeMAeTCA
BOOJb MOXOBOW noayLikn, nosi3eT, HO He
yepenawbMMK Waramu, a ropasgo obiCcT-
pee: 3aJHME 4YacTu OTMMPAIOT yXe Ha
TpeTtuii roa. MNonyyaeTcs BMECTO BEPTU-
KaslbHOro ropu3oHTasIbHOE PaBHOBECKE.

Ha CeBepe MOX0Opou NpsyyTcs OT XO-
nopa. B Tponmnyeckumx e ropHbIx fecax
MOX CNyXuUT ans apyrux uenen. O6pa-
TUM BHMUMaHuUEe — B TPOMUKax pacCTeHn-
SIM He XON0AHO, a, HA0BOopPOT, Xapko. Tam
OHW He OT X0Jio4da 3apbiBalOTCAa B MOX, a
MNCMNONb3YIOT ero Kak ryobky: rmrpockonumy-
HbIl MOX MPEKPaCHO AepXwUT Bnary, uc-
napsiet ee nocteneHHo. CagoBoapl naB-
HO MCMOJb3YIOT Ero AJ1s YKPbITUS pacTte-
HWIA oT 3acyxm. O6 3TOM MHe pacckasbl-
Bajla ofHa OnbITHas Oropof-
HMUa, KOTOPOW MPUXOANTCS
yeaxaTb C Jayn Ha Lenyto He-
nento, a nonveBatb ee nobu-
Mble orypupbl Hekomy. OHa co-
OupaeT Ha 6onote charHym un
nepen oTbe340M C Aadun kna-
LEeT ero Cnon nog, orypul, Ko-
TOpble, KaKk M3BECTHO, O4YEHb
nobaT Boay. Yepes Hepenio
npuesxaeT — BOAsSIHASA MOAYLL-
Ka mMxa coxpaHuna Bnary.
Tak 1 TPONMYECKUM PacTeHU-
AM-3nMdUTaM MOX CIYXUT Ha-
LEeXHbIM XpaHUNnuLeM BOAbI,
13 Hero YyepnaroT No Mepe Ha-
nobHocTn BoAy pasHoobpas-
Hble NanopOTHUKN N opxXuaen,
nPMMOCTUBLLMNECHA HA BETBAX, C/IOBHO Ha
HacecTe. be3 mxa, nponnTaHHOro BOAOWN,
MM OblNo Obl CNOXHO: MXW AOCTaBNSAOT
HeobxoaMMylo ANS XWU3HM BOOY Ha Bep-
XHUE 9Taxu TPOMnMyeckoro neca, Tyaa,
roe ectb conHue. B Tponukax, B ropax,
B Nosice TyMaHoB, B Npoxjage, rae mMo-
XOBbl€ MOKPOBbI pa3pacTalTcs 0COOeH-
HO aKTUBHO, TaKMX MOXOPOEB-3NNOUTOB,
BbIOpaBLUMXCSA M3-M0A4 TEMHOro rnoJsora
fieca, 04eHb MHOTO.

doto H.MapkuHoit

Kak TionbnaH yxoaut
B 3emJio

M3 BnaxHoro Lapcresa MXoB BEPHEMCS K
3eMIePOSIM 1 OTNPaBMMCS B MYCTbIHIO
VAN NONYNYCTBIHIO, FOEe NeTOM Takas He-
BbIHOCMMaAs Xapa, YTO pacTeHUs MOryT
OykBanbHO cBaputbcs. Kak oHu npugy-
Manu cnacatbcsa? MNpaBuibHO, 3apbiBaThb-
Csl Ha BpeMms xapbl B 3eMsito. PacteHus
B MYCTbIHSAX MOJIb3YIOTCH HEAONIOM NPO-
X120l BECHbI UM OCEHU: BbICKaKMBa-
10T M3-MoA, 3eM/u, BEreTupylT, AaioT
nnoapl U ceMeHa, a NoToM CHoBa nps-
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yyTCca. Hap3emMHas XuU3Hb MX O4YEHb KO-
poTka, noaTomMy 3emsepou BbICTPO 3a-
nacarT opraHM4yeckune BeLLeCTBa B Kiy6-
HAX U IyKOBULAX.

Takux pacTeHuin ¢ GonblWMN N Ma-
JNIEHBKMMU NTYKOBMLLAMU B MYCTbIHAX O4EHb
MHOr0, W NepBbIMY BCMOMUHAIOTCS BCEM
HaM XOpOLWO 3HaKOMble TIONbMNaHbI.
Jlioan, NnpuBReYeHHbIE X KPAcoTOM, CO-
30an1 Uenylo TIONbNaHHYIo UHAYCTPUIO.
PasHooOpasune uBeta, GopMbl LBETKA
nopaxaeT BoobpaxeHune. Ho o6pas xms-
HW Y TIONIbNAHOB He nameHuncsa. OHm no-
npexHeMy 3anacaltT opraHn4eckue Be-
wecTBa B lykoBuuax. No-npexHemy noc-
e NbILWHOrO BECEHHErO LBETEHNSA OTMU-
patoT Ha Bpems. [locne NNoAoHOLWEHUS
OTMUMpPAIOT JINCTbS, U Ha MOBEPXHOCTMU
3eMJIM HUYEr0 He OCTaeTCcs — NYKOBULLbI
cnpgaranuce. B lNMogmockoBbe, Hanpumep,
roe o4eHb NOOAT BECEHHME TIONbMaHbI,

X HaA3EMHbI€ 4aCcTVW OTMUPAIOT B KOH-
ue 1ioHa. B aTo Bpems nykoBuupsl Heo6-
X0OMMO BblKOMNaTb, nepebpaTtb, Npocy-
WNTb X CHOBA NMOCaAMUTb OCEHbI0. A ecnu

Troavnanst, Mockea

Iloocnexncnux Boponoea,
Kaesxas
He BblkonaTb? MoXHO, KOHeYHO. B npu-
ponae BeAb HUKTO MX HE BblkanbiBaeT. Ho
JIYKOBULbI YIAOYT rnyboko B 3eMnto. 3a-
yem? W kak oHu 3710 genatoT? Ha nep-
Bbll BONPOC OTBETUTb JIerko: rnybxe 3a-
KanblBalOTCA OT Xapbl. Bropon Bonpoc
paspewmnTb MOXHO, TOJIbKO NMpoHabnio-
[aB 3a XW3HbIO NyKOBULUbLI. B ee ocHoO-
BaHWM, KaK 1 NOJIOXEHO, HAaX0OATCS KOp-
HU. HO KOpHW y TioNbnaHa He NpoCThIe.
OHW He TONbKO BCachIBAOT BNary, HO u
3akanbiBaloT nykoBuuy. CnoBHO nanku
Kpaba, nayT KOpHU Briybb, HUCKOCOK, W,
NOCTENEHHO OTpacTas, 3aTarnsaiT BHU3
NYKOBULLY.

JlykoBuupl, KnyGHW, KOPHEBMLLA €CTb
Yy MHOrMx pacteHuii. 1 601bLLIMHCTBO —
ademeponabl; NMMb HA KOPOTKOEe Bpe-
M$1 OHW BbIXOAAT HA MOBEPXHOCTb, a MNo-
TOM MPSAYYTCH, NO3TOMY MX Ha3BaHue U
MPONCXOANT OT rPEYECKOro «3dpemoc» —
KOpOTKM. Odemeponbl ObiBAIOT HE
TONbKO B MYCTbIHAX. BbICOKO B ropax
CHEXHbIN MOKPOB NEXUT J0Nr0, 6onbLue




Huxaamen, Adxcapus

Bempennuua aromuvnas,
Iloomockosve

nonyroga — Tak xe, kak n Ha Cesepe.
M3-3a Takoro cyposoro pexuma 6e3spe-
MEHHUKN (KONXMKYMbI) BOCMOJIb30BaNNCh
oceHbto. [log 0CeHb 13 nx NyKOBUL, Bbl-
pacTalT HapsaHble LBeTKU. JINCTbEB He
BMOHO — MX Bpems ewe Bnepean. Kyp-
TUHKWN KONOKOJNIbYMKOB, BEnbIX N cupe-
HEBbIX HACTONbKO KPAacCWBbl, YTO KOJIXW-
KyMbl BblpawuBaloT B cagax. OHn gena-
I0T OCEHHWUI capj, TakMM HapsaaHbIM, Kak
OyaTo cHoBa HacTynuna BecHa. C npu-
XO4OM XONOAOB LBEThl yBaaaoT. OgHa-
KO HE3a40/ro 40 3TOro B XM3HW pacTe-
HUS CNYYUANCh BaxHble coObiTus. Her,
OHO He 3anacano NuTaHue, 3eneHbIX n-
CTbeB He ObI10. HO BO BpeMs LBETEHUS
npuneTanM Hacekomble, Mepeonbianan
LBeTKM. MMIMEHHO ons Hux Obina co3gaHa
3Ta HenoBTOpuMas kpacota. B 3emne
noA, CHErom y KOAxmMkyma chnpsitaHa oT
3MMHMX MOPO30B HE TOJIbKO JIyKOBMULA,
HO M onnoAoTBOPEHHas 3aBaA3b! C Be-
CEHHMMW OHAMU, KOrga CHer cTaeT wu
COJIHUE 3a/beT CBOMM CBETOM U TEMJIOM
BbICOKOrOpbsi, BbICKOYAT Ha MOBEPXHOCTb
CHavana co4Hble 6NecTaLmME NNCTbS KO-
XMUKyMa, NOTOM BblpaCTET HEBbICOKWUI
cTebenb 1 BbIHECET BBEPX 3E/EHYI0 KO-
po6oUKy NoKa €eLLe He CO3PEeBLUEro no-
na! Mponpet mecqauy-nontopa, cCo3peroT
1 BbICOXHYT KOPOOOYKM 1 PaCCHINIOT Ha
NOBEPXHOCTW 3EMJIN JIErKME, KaK NIeHOoY-
K1, cemeHa. LiBeToHOCHI Yy KONIXnkyma fo-
BOJIbHO BbiCOKMeE, nHoraa o 20 cm. OHun
KONbILWYTCS NoA, NopbiBaMu BeTpa U Bbl-
cbinatloT cemeHa. OTOMpeT BbICOXLUIWNA
cTebenb, U CHOBa KOJIXUKYM, YXE C HO-
BbIMM 3anacamu, ynaeT nopg 3emnio, A0
oceHu. Konxmkym npsi4eTcs, 3apbiBaeT-
Csl ABaxnAbl B rog — N€TOM U 3UMONA.

Bopb6a c TeHbIO
no-3emMeponNCKu

MHoro agpemeponaioB 1 B necax ymMepeH-
HOM 30Hbl. OTO XOPOLIO 3HAKOMbIE HaM
BECEHHME paCTeHUs: XOXaTKN, BETPEH-
HULbI, TYCUHbIN NyK, NpocTpen. Kak Tonb-
KO B anpene cTtaeT CHer — cBepLliaeTcs
4yy[oo: noyea efpa oTTasna, a yXxe Bbl-
pocnu noAacHexHuku. MNepen HaMmu To
Xentole, To 6enble, a TO U CUPEHEBbIE
NMOKPOBbI U3 3TUX HEBONbLINX, HO OYEHb
HapsaHbIX pacTteHun. XXn3Hb MX KOPOT-
ka. B mae oHu oTuBeTalOT, a BCnen 3a
3TMM NIOXATCH Ha MOYBY CO3PEBLUME MNO-
Obl, PACCbINAITCA CEMEHA, XYXHYT NINC-
Tbs. Hag3emHasa yacTb pacTeHun OTMU-
paeT Ha OYeHb AONMNIA CPOK — Ha NeTo,
OCeHb, 3UMy. A Mo 3eMiei ocTakTcs
KOpHEBMLLA 1 NyKoBULbI ¢ 3anacamun. OT
KOro Xe 3apbiBalOTCs NecHble apemMepo-
nabl? ECTb HECKONBbKO NpuYnH. MNepBas —
3TO TeHb. B nybpaBax, korga B mae oy6
pacnycTuUT CBOMU JINCTbS, TYCTble KPOHbI
3aTeHsa0T 3emiio. Jletom ademeponabl
npsyyTCa OT TEHWU, a 3MMOI OT Xxonoaa.
BoT 1 ocTaeTcs cOBCEM KOPOTKMIA CPOK,
KOraa CHer yxe ctasan, a IMCTba ele He
pacnycTuancb M B NIeCy MHOro cBeTa.
Torpa MOXHO 1 pasrynatbes!

Ha tore, B Konxuae, 3MMOI cHera Her.
OH BbiNagaeT TOJIbKO Ha Bpems. Ide-
MepouaamMm MOXHO He B0ATbCsA xonona.
OHM Ha4YMHalOT NOCTENEHHO OTpacTaTh C
OCeHu, a UBETYT B cepeanHe 3umbl! Tak
ckasaTb, pacTarnBaloT yO0BONbLCTBUE.
[OpskBa — umknameH agXxapckuin Ha4dm-
HaeT pacTu yxe B KOHUE aBrycta — Ha-
yane ceHTsa6ps. Ho o4yeHb-04YeHb Men-
NIEHHO. B UeHTpe KOpMYHEBOro KybGHs
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3EMJIA U EE OBUTATEJIN

CUANT ceMelika JINCTbEB, KOTOPbIE Bbl-
nyckarlT HapyXxy, HaL 3eMiein ANNHHbIE
YyepeLwKn ¢ NAacTUHKOW KPpacuBbIX NECcT-
pbIX INCTLEB, U TONILKO B Aekabpe pac-
nyckaeTcs pPO30BbIl/i, 3aMbICNOBaThHIN
cnoBHO Oabouka-kpolika uBeTok. LiBe-
TeHVe APSKBbl NagaeT Ha AHBapb—deB-
panb! JIOOUT OHa 10XHbIE CKNOHbI. Pac-
TET LEeSIbIMA NONSMU.

Ha ceBepHbIX Xe CKJIoHax 13 MaNleHb-
KO JIyKOBULbI MOSIBASIETCA rafiaHTyC —
noacHexHuk BopoHoBa. Benble kono-
KOJNIbYMKM CKNOHSAOTCH BHU3. Ero Ttak
MHOr0, 4TO BCE CEBEPHbIE CKJIOHbI Oe-
NIEl0T, a toXHble po3osetoT! MNopasntenb-
HOI KpacoTbl 3UMHAS KapTuHa. OgHako
npupoaa apemeponaoB NPOSBASETCS U
y ranaHtyca, u y ApsaKkBbl, Aa Uy OPYrixX
MX POACTBEHHUKOB 13 KONXMACKOro Neca,
xoxnaTok, 3y6sHOK, B TOM, 4TO, KakK TOJb-
KO B Mae oTpacTeT IMCTBA Ha AepeBbsX,
noJA KpOHaMM Ha No4YBe CTaHeT CymMepey-
HO, MOYTU TEMHO, OTOMPET U ranaHTyc,
n apsikea. Ho He Tak Haponro, kak Ha
CeBepe. HacTtynuT onaTb Tennas OCeHb,
a 3a Hel beccHexHasa 3uma — u oyayT
LBECTM NOACHEXHWUKM. Ha tore mx Tak
Ha3blBaTb MOXHO C GONbLUOM HATAXKON.
Ho Bce-Takm ObiBalOT U Tam OoblIne
cHeronaabl. Torga uUBeTbl 4ENCTBUTENb-
HO monagalT NPsMO MNOA CHer, oAHako
CHera oHu He 60STCS, U, Kak TONbKO Ye-
pes3 Hepeno-aBe CTUXHET Henoroaa, pa-
CTaeT CHer, NoACHEeXHWUKN CHoBa pany-
0T rnas.

B 1991 rogy Ha lOre 6bina HeobblivHasA
3MMa: CHeronagbl Cy4anmcb 4acTo, OAMH
3a gpyrum. Takoro B 3TUX MecTax BO06-
e-To He 6biBaeT. Monyyanoce, 4To 1 ra-
NaHTyC, 1 ApsikBa HE MO BbIPACTU U3~
3a xofioga u cHera. Wx kaneHpapb cme-
CTUJICS Ha HECKOJIbKO MeCsLeB: pacTe-
HUS MOABUIINCH U 3aLBEN TONIbKO B Map-
Te! (BcnomHum, yto Ha CeBepe oTpac-
TaHWe 1 uBeTeHne NOACHEXHUKOB Mpu-
xoauTcs Ha anpens.) WHTepecHo 3ame-
TUTb, YTO CHer, kak 1 Ha CeBepe, npe-
NATCTBOBAs YCTAHOBIEHHOMY X0y COObI-
Tnin. N ademeponabl Benn cebs coot-
BETCTBEHHO: CHayana npstannucb OT CHe-
ra, a NOTOM OT TEHMU...
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A Ha4adll

cobupaTtb 6aboyek
- 0000 ]

Havana, 3anoxeHHble B AETCTBE 4Ye/l0BEKa,
MOXOXW Ha BbIPEe3aHHbIe Ha Kope MOoJIoA0ro
aepeBa OyKBbl, PacTyuime BMeECTe C HUM,
cocTaBnfoLME HEOTLEMJIEMYIO YaCTb ero.

orga MHe Obino

roga 4veTbipe, 9
BMepBble yBUAEN OrPOMHYIO
TpaypHULYy, NOPXaBLUYIO B cagy
Mexay nepesbsamu. 1o cux
nop, a MHe yXe Hemarsno ner,
1 MOMHIO, Kak Obl NOTPSACEH
€e Ccka3o4yHom KkpacoTon. Tpa-
ypHMUA okasanacb OAHUM K3
CaMbIX CUNIbHBIX MOMX BRe4vaTt-
NeHnn B OeTcTBe, Aa, noxa-
Nnyn, U B XU3HWU. BeposaATHO,
YAVBUTENIbHYIO KpacoTy Cy-
LWEeCTB, Ha KPblbAX KOTOPbIX
npupona NposBNsSeT CBOIO

64

BukTop lNoro

CcnocoOHOCTb TBOPUTbL MNpe-
KpacHoe, 0COOeHHO YYyTKO U
SpKO BOCMpuHUMalOT aetu. U
BWAMMO, HE Clly4yaliHO camoe
TOYHOE U XYyOO0XEeCTBEHHOE
onvcaHme 6aboyek anosinoHOB
(pom Parnassius) a1 ycnbiwan
oT pebeHka. Ha TaHbLLIaHbCKOM
nepesane [LONOH OECATUNET-
HUA KNPrU3CKUIA Manbynk-na-
CTyX ckazan Tak: «benas 6a-
6ouyka kak 6yaTo B NErkom ne-
CTpoM capadaHyurKe».

9 yb6exaeH, 4To YesloBek TeM
cunbHee NOOUT n3bpaHHyo

MM cheupnanbHOCTb, YEM paHb-
e OH MOHSAN ee KpacoTy.
OpnHako B getcTeBe cobu-
patb 6aboyek MHe He npwu-
wnock: B 1941 rogy Havyanacb
BownHa. locne BOMHbI 9 OKa-
3anca B 9cToHun. A korpa
BNepBble oTnpaBuica 3a ba-
6oykamu B Nlec B npuropone
TannuHa — oOHapyXxun Tam
HECKOJ/IbKO Hepa3opBaBLUNXCS
aBnabomb n cHapsooB. NHTe-
pec K Ux coaep>XXmMmMomy Obic-
TPO Nepepoc B CTPACTHOE yB-
NleYeHne xXMMmen, Kotopas u
cTtana moen npodeccuen (o
4eM S HUCKOJIbKO He Xanelo).
M Bce xe BocxulleHne ba-
6oykaMu He uc4yesno, U B
€XerofHblX JTeTHUX TFOPHbIX
noxogax Ha KaBkase n TaHb-

«Mepmeas 20106a»
(Acherontia atropos)

LLlaHe a nbiTancsa (npasaa, 6e3
cayka) norimaTb X0Ts Obl TeX,
KOTOpble MOHPaBUINCb MHE
6onblie Bcero, a B Mockee
Aapun nx opy3psam.

B 1963 roay Bcecot3Hoe
ob6uecTBo «3HaHWe» nocnano
MeHsi B KULLIMHEB YnTaTh NeK-
LUMN O 3HAYEHUU XMMUN B Ha-
Len X13Hu, a 3a0HO NpoBe-
puUTb PaboTy MOAABCKOWN XN~
MWYECKOWN CeKLNN «3HaAHUS».
VMIMEHHO 13-3a BTOPOro nopy-
YeHUs COTPYAHUKN BTOW cek-
UMM BCe BpeMs cTapajnchb
MeHsa kKyga-Hubyab crnpoBa-
OUTb: ECNN HE HA YTEHME nek-
UM, Tak B TeaTpbl, B My3eu,
B KMHO... Bnpouyem, 9 n He
NPOTUBUNCS.

OpHaxabl MHe NpenioxXunm
no6biBaTb Ha ceccun Monaas-
CKOMN akagemMum Hayk. M Tam
9 YBUAEN HEYTO yOVBUTENb-
HOoe: Ha cTeHpe WHcTuTyTa
dU3NKN BUCEN 3aCTEKNEHHbIN
ALK, 3aNONHEHHbIN rpoMag-
HbIMN GabovykaMu «MepTBas
ronosa» (Acherontia atropos).
OT0 ObIMN caMubl, KOTOpPbIE
npuneTenn Ha ynbTpasByk,
ncrnyckaembln cneunanbHo
CO34aHHbIM reHepaTopoMm. Ta-
KUMKW Xe YNbTPasBYyKOBbIMMU
curHanamMmm camuoB npuBne-
KaeT camka 9Toro Bmaa.

MHe cTpalwHO 3axoTenochb
3anoNy4YnTb XOTS Obl OOHY
«MepTByt0 ronosy». Ho no-




npocuTb 4yao-6aboyky 9 no-
CTECHANCH — 1 NOTOM Xanen
06 aTOM.

XXenaHne nmeTtb «MepTBYIO
rofioBy» U pgocapa, 4to He
nonpocun ee, ¢ rogamm ycu-
nmeBanucb. 9 paxe gyman o
TOM, kak Obl CHOBa oTnpa-
BUTbCH C nexkunamun B Kuim-
HeB, HaNnTn Tam GpU3NKOB,
HanoBMBLIMX Baboyek, U Ha-
BepcTaTb yMNyLIEHHOE.

Pelwmnca xe g nuuwb Yyepes
12 net. B mae 1975 ropa nek-
LN O JOCTUXEHUAX XUMUU 9
yntan B Kuprusum: Bo ®pyH-
3e (HblHe buukek), B Owe n,
HaKoHeL, B Y3reHe. Harpyaka
Oblna NPUINYHON, 1 B BOCKpe-
CeHbe MEHS MOBEe3NN Ha OT-
OplX B ropbl, B otporn dep-
raHckoro xpeo6Ta.

Joexanu 0o HebonbLOro
kuwnaka Canam-Anuk Ha Obl-
CTPOM M NOMHOBOAHOW peke
dcchl, Hecyuwlencsa ¢ rop, u
nowiv BBEPX MO YLENblo,
BOOJIb Py4Ybs Mexay OBYMS
yBaJibHbIMU XxpebeTukamu.
BocTouHbIl, 6onee HU3KNiA, —
CMJIOLWb MOKPLIT TYCTbIM fle-
COM rpeukKoro opexa; 3anap-
Hbli — SpKUMK cyBanbnnii-
CKUMW LLBETAMMU.

1o LOBOSILHO KPYTOMY CKJ10-
HY MOAHMMAOCb Ha LUMPOKNIA
rpebeHb «LBETOYHOro» Xxpe-
6eTnka 1 okasblBalOCb B BOJ-
webHoMm mupe. ConHue, AaB-
HO mnpouwlepwee 3eHUT, Npu-
Kpblno 6e3o06n1a4Hoe 61pP30-
Boe HebOo Nerkoi 3010TUCTON
ObIMKOM. Ha BOCTOYHOM Xpeb-
TUKe 3eneHbIM MeTanioM bne-
CTenu NJI0THO COMKHYBLUMECS
KypyaBble KPOHbl FpeLkKoro
opexa, a Bnepeau, ceBepHee,
cusann 6enocHexHble BepLun-
Hbl PepraHckoro xpebTa. Hu
BeTepka. B HenpaBnononob-
HOM TULLIMHE mn3penka paspa-

®oT1o A.CouuBko

Anoaaon (Parnassius apollonius).

Basacb MenoauyHas Tpenb
NTULbI, HEBUOMMOW B 3apocC-
Nax LBETOB.

YouButenbHas kpacoTa, He-
3HaKoOMble apomaTbl nporpe-
TbIX COJIHUEM pPaCTEHUN U
OaBHbIM-4aBHO M03abbIThll
MNOKOW co3aaBann OLLyLLEeHNEe
TalHbl, CKa304HOCTU. Bopyr g
NoYyBCTBOBAJ: Cenyac npo-
n3onaeT 4YTo-T0 HEeOoObIKHO-
BEHHOE, U cpa3y yBUAOEN Kpym-
HYI0 MecTpyto ceeTnyio 6abou-
KY, CUOEBLLYIO CO CJIOXEHHbI-
MW KPbINbAMU Ha NUIOBOM
Llapuke COLBETUS FTOPHOro
nyka. OHa yXe pacnonoxu-
Jlacb Ha HouJsier U NO3TOMY Mo-
3Bonuna B3aTb cebqa. OcTo-
POXHO, He Ablla, 6epy ee
nByma nanbuamu. MoTpeBo-
XeHHas 6aboyka packpbiBaeT
LUIMPOKME KPbIfibS — 1 9 C BOC-
XMUEHNEeM BUXY Ha Geno-
CHEXHOM ¢pOoHe apKo-anble, B
YyepHoOW onpaBe, OKpPYyrible
naTHblWkK. (Mo3gHee, B Moc-
KBE, 9 Oonpepenun ee kak

anonsioHa anonjioHnyca —
Parnassius apollonius.)

OTa Haxo4ka okasanach pe-
LwatoLlen: g BnepBble no3Han
cyacTbe BCTPEYM CO CKas3ou-
HO MpeKpacHOM He3HaKoMOM
MHe 6ab0o4koii!

M BoT B pekabpe Toro xe
roga ¢ nekuuen «Xmmusa B
MeAuUNHE» 9 OTNpaBuaCS
B KuwwnHes... B 3ane — co-
TPYOAHUKM WNHCTUTYTOB opra-
HUYECKON XUMUN U DU3UKK
AH Monpasuun. lNocne nekunmn
OblJI0 MHOIO BOMPOCOB. A KOr-
na oHuM uccaknu, 9 3apan
CBOI, TaKk U He no3abbiThIN
BOMPOC: «3HAeT SN KTO-HU-
Oyab M3 NPUCYTCTBYIOLINX O
awmke ¢ 6aboykamMu «MepT-
Bas rofoBa», KOTOPbIN LEMOH-
cTpupoBanu Ha ceccumn Aka-
oeMnunm Hayk B MapTe
1963 ropa?» Bce nsymmnuce,
HO TYT NOAHANCS OOWH Yeno-
BEK W ckasaj, 4To MOMHUT
aTux Gaboyek; MUX Japuiam
BCEM Xenatowmm, 1, ecnu bbl

g nonpocun, — MHe oTaanu
Obl XOTb Becb AWmK. OH no-
obeLlan y3Hatb cyabby ocTaB-
wuxca 6aboyek. N Ha cnepy-
oL AeHb 9 yChblLan yxac-
HOE: B SILLMKE OCTaJICh TOJb-
KO OynaBKM U KOPUYHEBLIN
nopowok — nopaboTanu
XyKu-koxeenbl. Torga MHe
CTano §ICHO, YTO Henb3s Oy-
LWNTb CBOW YBNEYEHUs, OTKa-
3bIBaTbCS OT CHACTbS.

Ha cnepyiolee neto a co-
6upan 6aboyek Ha CaxanuHe
1 B Npumopckom kpae. U Bce
CBOW OTMNycka C TOW Nopbl
NpPOBOXY B nomnckax 6aboyek
no Bcemy cBeTy. Ho 00
39TOM — B ApYroii pas.

ﬂ,OKTOp XUMUNYECKNX HayK

J1.B.Kaabak
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N3 konoabl moevi yTawmam Ty3a,
/Ja takoro Ty3a, 63 KOTOPOro — CMepThb.

25 wnong Kaxporo ropa, HavyuHas
¢ 1980-ro, — AeHb, Korga MOCKBUYU THA-
HyTCS Ha BaraHbkoBckoe knapbuvuwe. CHa-
Yyana nx 6binM MHOrMe OecsaTKM ThiCAY; Cell-
yac TOXe TbICAYMU, HO HEMHOrme. 3ToO ne-
yasibHO, HO MOHATHO: BCE-Taku 4YeTBepTb
Beka npoLuo.

B 310 NocnepHee HEBO3MOXHO NMOBEPUTD,
0COBEHHO NoAsM 13 NokoneHus BeicoLko-
ro. Kak aTo — aBaguatb natb net? Hy naa-
HO, AecsTb, Hy NATHaAUATb, HO ABaAuaTb
naTe? To ecTb ABaguaTbh NATb NIeT, Kak C
HamMmu HeT Bonoan?..

«Bonoasi» — 310 HMKakoe He naHMbpart-
CTBO: HaM, Ero0 COBPEMEHHMKAM, OH pa3pe-
LWKN HasblBaTb CEOS UMEHHO TaK U 3TUM
ropauncs. ns Bcen cTpaHbl Toraa oH Obin
ToNbko Bonogern — HapoAHbIM YENOBEKOM,
HapOAHLIM MO3TOM, U 3TU 3BaHUSA eMy AO-
CTanuchb OT €ro Xe Hapoa eLle Mpu XU3HW.
Mopo6HOro He cnyyanocb HU C KEM U HU-
Koraa, oa v BpsifL NN Cy4uTcs B OyayLiem.
Ero no6bunu Bce, 0T 4OMOX039eK N CTYOEH-
TOB [0 aKkageMUKOB U 4neHoB MNMonuntbiopo,
XOTS nocnegHue, MOHATHO, TUXOHbKO, YTO
6apoM TyT Xe OblI0 OTMEYEHO:

MeHsi k cebe 30ByT 6o/bLLME 1I0AN,
4706 9 uM nen «OXOTy Ha BOJIKOB».

O[iMH N3BECTHbIN KNHOAEATENb HEAaBHO CKa-
3an: «<Mos ponras XuWsHb OenuTcs Ha [OBa
nepuopa: Bo BpeMms Bbicoukoro n nocne

oe3

Hero». Y1o X, noutn adopusm, ofHaKO nNpu-
3HaeM: noka Bonogs 6bin XuB, Aaneko He
BCE MOHMMAaIN, HAaCKONbKO OH Benuk. Jlo-
6unn, ga, ato 6e3ycNoBHO, HO BOT 0OCO3-
HaHWe ypPOBHS ero TanaHTa — Takoe okasa-
nocb gaHo He BceM. Hy noTtom, koraa Bbi-
COLKOro He cTano, ocobeHHo yepe3 napy
NeT, — TYT BCE SICHO, TYyT HakoHeL, aowno!
MeyanbHO, cTaHOAPTHO.

Moxnnmanu noatsl Mocnd Bpoacknin, ben-
na AxmagynuHa, bynat Okygxasa n PobepT
PoxnecTBeHCcKUin, OAHAKO HEe MOHMMan noaTt
AHppenn Bo3HECEHCKUIA, OTHOCUBLUMIACS K
BbicoLkoMy, KaK «K MeHbLLOMY 6paTy». o-
HUMann XxynoxHukun Muxaun LLeMsknH n
Muxann 3naTKkoBCKkuil, nucaTenu 6partbs
CTtpyraukme, HO He MOHUMan KUHOPEXMUC-
cep Anbpap PasaHoB, Oa U HeKOTOpble U3
Hawmx nobumbix GapaoB Toxe. CnmMcok
MOXHO [IONr0 NPOAONXaTk, N 3AECh U3 «HEe-
NMOHMMAIOLLNX» MOMMEHOBAHbI TOMbLKO TE,
KTO 4eCTHO npuaHancsa o Tom B CMU. XoTq,
NoBTOPSIEM, MOTOM, Yepesd napy neT, noc-
ne 25 wiong 1980-ro, BCce cTano Ha cBou
MecTa. BoT Tonbko Bonoau yxe He 6bino.

Mpwn Xn3Hn emy, apTUCTy TeaTpa 1 KMHO,
He Janun paxe «3acnyXeHHoro». [saxnabl
He npuHann B Coto3 nucatenen. CTpaHHo,
HO OH O4YeHb ropesajl M3-3a 3TOro, xoTH
obnagan caMblM BbICOKMM — BCEHAPOAHOW
cnaBoi. A BOT XOTENOCH YBUAETbL CEDS Ha-
rneyaTtaHHbIM, MMEHHO Ha poauHe! Takas
MeuTa.

MeuyTa ocyuiecTBunach, Ho, Kak Bcerga
y Hac Ha poAuHe, Kak-TO CKYKOXeHHO. B
1978 rony, 3a gBa roga 0o cmepTtu Bbl-
COLKOro, BCe Xe cocTosinack ero ny6nu-

YeTBeEpTH
Beka

BbiCcOLIKOIrO

kauus. Foe? B aBrycToBCKOM HoOMepe «Xu-
MWW N XU3HU». VI 3TO €OUHCTBEHHbIN
pa3 — npu XU3HU, HAa POAUHE.

KopoTtkas nybnukauuns. Bcero ogHo ctu-
xoTBOopeHne. OHO Ha3biBaeTcs «YepHoe
30M10TO» (B MOCMEPTHbIX COOpPHUKAX —
«Mapw waxTtepoB»). BnonHe nobponops-
[OYHOE CTUXOTBOPEHME C TOYKU 3PEHUS
COBETCKOU LLEH3YPbI, U XOTS penyTauns as-
Topa, KOHEYHO, OCTaBNsANa XenaTb Jlyylle-
ro, HO... Kak-TO NMPOCKOYMIIO.

Mo aToMy noBoAy — «Kak-TO MPOCKOYM-
110» — B «XUMUU U XU3HU» 00 CUX NOP X1Ba
nereHpa. FoBopAaAT, OAVMH M3 TOrgallHUX
penakTopoB XypHana — YBbl, NMOKOWHbIN
Bnagumup CtaHuo, oboxasLumini 6apaos u
HEeOLHOKPaTHO Ny6NNKOBABLUNA UX HA Ha-
LWnx cTpaHuuax, noknsanca Bonoge, 4to n
ero ony6nukyet. TOoT, NOHATHO, He NoBe-
pun. Mockonbky 6ecena Gbina BNoaHe Opy-
XECKOW, TO eCTb 32 0OU/bHbLIM CTOJIOM, MO-
cnopunun Ha 6yTbinky BoakKu. Mocnopunu un
pasownucbk. A notom B.CtaHuo oTtobpan
camoe nosisibHoe. Ho kak 9T0 «0sf/ibHOEe»
npo6bun B neyaTtb rnaBHbI pegakTop «Xu-
MUK 1N XN3HU», HUKOMY HE BEAOMO. B KOH-
e KOHU0B nybnukaums «4epHoro 3onoTa»
cocTosinack, n Bonoas npenonHec Bnagu-
Mupy CTaHLO0 YECTHO (M1 YAOBNETBOPEHHO)
npourpaHHyto OyTbliKy BOAKN.

Hackonbko Ham M3BECTHO, creayloLlas,
M yXe A0CTaTo4yHOo Gonblias, nybnukauus
BbicOUKOro (uenbiX NaTb CTUXOTBOPEHWUIA)
nossunace B «JlutepatrypHon pysuu» B
1981 rogy (Ne 8), HO 3TO yXe uepe3 rop
rnocne ero cMepTu. A cnenom 6bin nNepebii
cbopHuk — «Heps» (M3p-Bo «CoBpeMeH-
HUK»), ManoTUpPaXHbIA, 0QHAKO U 3a 3TO
cnacubo.

Cnacunbo BcemM. Cnacnbo «XuMum 1 xun3a-
HW» 32 MEPBYIO U €AUHCTBEHHYIO NyOnumKa-
umio BbicOLKOrO B COBETCKOM BPEMEHU-
NPOCTPaHCTBE, a Takxe ApyruMm nocneny-
jowmm nybnukatopam. A rnaBHoe, cnacu-
60 Bonope 3a 10, 4TO OH OCHACTANBUA HAC
npaBOM Ha3bIBaTbCS EF0 COBPEMEHHUKAMMU.

Bopuc Fopses
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Loporve ncenenosarenn, eciv Bbl COOMPAETECH HAMNPAaB/ISTh
MPOEKTHbIE MPEIOXEHNS B 7-10 PaMOyHyr0 nporpammy
EBpokomuceum, 1o a5 Bac ¢ 22 o 24 ceHtabps 2005 roga

coeurdlife

training beyond borders

OpPraHn30BaH repBbiki y4eOHbIN KypC

Ha 6as3e 'Y HNN BuomeanumHckon xmmum
nm. B.H. Opexosnya PAMH no apgpecy:
MoroguHckaa yn., 10; Mockea, 119121,

O6y4eHue becrnnaTHoe,
opraHn30BaHO B pamMkax
nporpamMmai
IMPRESMAN-COEURA4LIFE
(MHULMATUBHBIA MPOEKT,
rnoagepxXaHHbIv 6-1
Pamoy4Hovi nporpamMmo
EBpokomuccum). Llenb
nporpamMmbl — MOBbICUTh
YMEHUNE 1 OrbIT

B nccrsiegoBaresibCKOM

U [TPOEKTHOM MeHe>XKMeHTe.

B pamkax aToro npoekta
npegnonaraeTcs
OCYyLLECTBUTb HECKOJIbKO
MEPOrNPUITUN,
HarpaBeHHbIX Ha MOBbILLIE-
HUe Ka4ecTBa yrnpasJsieHUs
nccaen0BaTesibCKUMm
rnpoektamu B 0671aCTV HayK
0 Xxu3Hun. bonee geranbHas
UHGOPpMaLUns O Lesssx
M 3afa4ax rnpoekta
npeacraBieHa
Ha Be6-cauiTe:

http://www.coeur4life.net/.

B pamkax TpexaHeBHOro yueO6Horo Kypca «EBponeiickuii uccnegoBatenbCKuii U Npo-
€KTHbI/i MeHe)XMEeHT B 0011acTu HayK 0 XU3HU» Befyluue eBponeiickue aKcneprhbl
03HAKOMST ciywaTtesneii yueOHOro Kypca ¢ BOnpocamm:

CTpyKTypa U MHCTPYMEHTbl €BPONEencknx pamoyHbix nporpamm (FP6 and FP7);

OCHOBHbIE UCTOYHUKN MHOOPMALMN U TEXHONOMNA MHOOPMALMOHHOTO MONCKA;

CTpyKTypa U XWU3HEHHbIA LMK UCCNEefOoBaTENbCKUX MPOEKTOB;

MoaroToBka KOHKYPCHbLIX MPEANOXEHUN;

Bonpochbl, CBA3aHHble C 3aLLUTON MHTENNEeKTyanbHOM COOCTBEHHOCTU U Nepena

Yyel TEeXHONOrun;

MeHeOXMEHT 1 PYyKOBOACTBO MPOEKTaAMU;

AOMUHUCTPUPOBAHNE EBPONENCKNX NCCNEA0BATENLCKUX NMPOEKTOB, BKIOYas Gu-

HaAHCOBbIE MpaBuna, PUANYECKME MNPOLLEAYpPbl, KOHTPAKTHbIE MEPEroBOpbLI.

Takxe cemuHap npegnonaraet npakTU4eckne 3aHATUS, OCHOBaHHbIE Ha OnbiTe pa-

Hee peann3oBaHHbIX N OCYLLECTBASEMbIX B HACTOSLLEE BpPeMS €BPOMEencKnx npoek-
TOB, a TakXe NpPenocTaBfiEHME CnywaTensaM camMon akTyasbHOW mHpopmMaumm OTHOCU-
TENbHO rpagywen 7- Pamo4yHOW nporpammbl.

B yueOHOM Kypce MOryT NpUHSATb y4acTue:
BeAylne nccnegoBatenu (nuaepbl UCccnegoBaTenbCKMUX rpynn), KOTOpble MOryT
NOTEHUMANBbHO UrpaTb POJib 3a9BUTENS U/UNN KOHTAKTHOrO nuvua (nngepa «Ko-
MaHAbl») B €BPOMENCKMX UCCNenoBaTeNbCKNUX KOHCOPLUMyMaXx;
MeHeaXepbl NCCNeAOBaHUA U MPOEKTOB, KOTOPblIE CMOryT OKa3aTb MOMOLLb Be-
OyWMM nccnegoBaTensaMm B NOAroTOBKE MPOEKTHbIX MPEensioXeHUn 1 ynpasne-
HUW NPOEKTaMN UKW MPUHATb y4acTue B pacnpoOCTPaHEHUN 3TUX 3HAHUI B cTpa-
Hax-napTHepax;
aAMWHUCTPaTOpPbl, BOBJIEYEHHbIE B MOBCEAHEBHOE YMNpaBiiEHWE E€BPOMENCKMMU
rpaHTamm (PuHaAHCUCTDI, KOPUCTLI, NATEHTOBEAbI, 1 OP.).

Heobxogumbie ycnoBus yiactus B y4eOHOM Kypce: 3HaHue aHIJINFCKOro s13bika
n ymeHue pabotaTtb C NepcoHasibHbIM KOMIMbIOTEPOM Ha YPOBHE MOJib30BaTeNs.

YyacTme B y4ebHOM Kypce 1 Mony4yeHne COOTBETCTBYOWMX y4ebHbiXx MaTepuanoB bec-
nnatHoe. TpaHcnopT, NPOXWUBaHWEe U NMUTaHUE OMNIa4YnBalTCs CaMUMU Y4aCTHU-
KamMu cneuykypca Uau HanpasuUBLUUMU UX OPraHn3auusamu. Yicno cnywatenemn or-
paHun4yeHo (He 6onee 20 yenosek). Bce cnywartenu, ycrnewHo OCBOMBLUME NpPOrpaMmmy
Kypca, noJjiydaT cepTudurkaTtbl O MOBbILEHUN KBanndukauunm.

B pamkax npoekTta OyaeT BblAeNEHO HECKONbKO MPaAHTOB Ha Moes3nku,
KoTopble OyayT CNocoOCTBOBATb Pa3BUTUID KOHTAKTOB MeXAy y4aCTHMKaMn y4ebOHOoro
Kypca 1 X eBpOnenckKuMn napTHepamu no npoektam B 06nacTu Hayk O XW3HU. Mc-
cnegoBaTenu, NIaHUPYOLWME HanpaBUTb NPOEKTHbLIE NMPEensioXeHusa B pamkax 7-n Pa-
MOYHOI MpPOrpamMmbl, NOJy4aT BO3MOXHOCTb BCTPETUTLCHA C MOTEHUMANbHbIMU KOOP-
OuHaTopamMn nNpoekToB no FP7 n obcyauTb C HUMU IMYHO NepBble BEPCUM MPOEKTOB.

Ecnu Bbl 3aMHTEepecoBaHbl B y4acTUM B Y4€OHOM Kypce, noxanyicra,
3aperucTpupyiitecb Ha Be6-caiiTe npoekra: http://www.coeurdlife.net/.

Ons nonyyeHus [ONOMHUTENbHOW MHOpMaumn obpalianiTecb K POCCUMNCKOMY KOOP-
AOvHaTtopy npoekTta npod. Bnagnmupy Bacunbesuyy Moporikosy, 'Y HUN Buomegun-
unHckor xumun um. B.H. OpexoBunya PAMH, MoroguHckasa yn., 10, MockBa, 119121.
Ten.: (095)245-27583, ¢dakc: (095)245-0857, vladimir.poroikov@ibmc.msk.ru.

A Takxe K rnaBHOMy koopauHatopy npoekta Dr. Andrey Girenko, European Research
and Project Office GmbH, Saarbrucken, Germany. Tel. +49 681 95923364 fax +49
681 95923370, ag@eurice.de
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KOPOTKUE 3AMETKM

Apy3bs 3awumLlaloT oT rpunna

AMepuKaHCKMe YYeHble YCTaHOBWJIM, UTO HU3Kasl COllMaibHasi aKTHUB-
HOCTb HETaTMBHO CKa3bIBAETCS Ha 3[I0POBBE.

Capa [Ipecman u ee koyutern u3 YHuBepcutera KapHerun MesioH B
IMutrcoypre (CLLIA) npoBeiu cepuio 3KCIepUMEeHTOB. B HUX yuyacTBo-
Basiu 83 1OOPOBOJIbLIA-TIEPBOKYPCHUKA, KOTOPBIM CIeIaly PUBUBKY OT
rpumnmna. OHU TOJXKHBI ObIIN eXeIHEBHO (PUKCUPOBATh, CO CKOJTbKUMU
JIIOIBMU OOIAJIUCH 32 MPOIIEAIINe CYTKU 1 KOT/Ia OlLyIIaau ce0st oiu-
HokuMmHu. [lapanieabHo MEPBOKYPCHUKAM U3MEPSIIM YPOBEHb KOPTU30-
Jla — TOpMOHa cTpecca.

BbIsIcCHUIOCH, YTO UMMYHHBIN OTBET Ha OJTMH U3 COEPKAIIMXCS B BaK-
LMHE MITaMMOB ObUT Ha 16% crnabee, yeM B HOpME, y T€X, KTO CUUTAI
ce0st omMHOKUM, M Ha 11% — y Tex, KTo 3a IBe HeleIN MCCeT0BaHUM
o61mancs ¢ 4—12 cokypcHukaMmu. Eciu cottmanabHble CBSI3U BKJIIOYAIU TTO-
psinka 20 4esoBeK, CHUXEHUSI UMMYHHOIO OTBeTa 3a(pMKCUPOBAHO HeE
ObLTO.

A BOT OYEBUIHOI CBSI3UM MEXIY YPOBHEM KOPTHU30Ja U UMMYHHBIM
OTBETOM Y4yeHble He oOHapyxwuiu. CoaepkaHue 3TOTO rOpMOHa ObLIO
BBIIIE Y CTYACHTOB, CYUTABIINX C€0S1 OMMHOKUMU, HO HUKAK HE BJIUSIIO
Ha KOJIMYECTBO aHTUTEJ CHYyCTs Mecsl nocie npuBuBku. ([ToBsimeH-
HBII ypOBEHb KOPTU30J1a MOXKET ObITh BBI3BAH T€M, UYTO OJMHOKHUE JIIO/IH,
HarpuMep, XyXe CIISIT.)

[IpecMaH HacTauBaeT Ha TOM, YTO OJJMHOYECTBO U COLIMAJIbHBIC KOH-
TaKThl — BEIIW MIPUHIIMITUAIBHO pa3Hble, a TOTOMY CMEIIUBAaTh UX BO3-
JeficTBME Ha COCTOSTHUE 3I0POBBSI HE CTOUT: MOXHO OBITH OOIIMTENb-
HBIM YEJIOBEKOM M HEPEJIKO UCTIBITHIBATH YYBCTBO OJMHOYECTBA, & MOX-
HO OlIyIiaTh ceds1 BIoJHE KOMGMOPTHO, UMesI BCEIO HECKOJILKO Ipy3eit
WU 3HAKOMBIX (TI0 cooOuieHuIo areHTcTBa «New Scientist» oT 2 Mast
2005 T.).

CxoaHOEe uccIel0OBaHUE MPOBEJU COTPYAHUKU AMEpUKaHCKOMN
KapIMOJIOTUYECKOI acCOMallMM, KOTOPble HabJI01aIu 32 COCTOSTHUEM
310poBbs 3000 MyXUMH. Y XOJIOCTSIKOB 1 IO/l ¢ HU3KOI COIMaabHOM
AKTMBHOCTBIO OKAa3aJioCh BBINIE COMepKaHWe WHTepieiiknmHa-6 — Gen-
KOBOTO MapKepa BOCIaJIeHMUSI.

KoHeuHo, OT oiMHOYeCTBa JIeKapcTBa HEe MOMOTAlOT, 3aTO MOIAEPXK-
Ka CeMbU U py3eit — B camoM Jiesie 9(h(HEeKTUBHOE 3alIMTHOE CPEICTBO,
yBepeHa [IpecmaH.

E.Cyroukas
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...pa3pabaThIBaeTCsI COBMECTHBIA pOC-
CUIICKO-YKPAWHCKHUIA TTPOEKT, MPEeano-
JIararomnit 3amycK KOCMUYECKOTO ariia-
pata jans HaGaogeHuss 3eMJIu B
MHTEpecaxX HayKu M HapOIHOTO XO3Sii-
ctBa («MccmemoBanus 3eMIu U3 KOCMO-
ca», 2005, Ne 2, c.40)...

...C YUeTOM MEXaHUYECKUX CBOUCTB yT-
JIEpOAHBIX HAHOTPYOOK uaest Lluonkos-
CKOT'0 O «<KOCMUUYECKOM JnupTe» — Oarmi-
He-MOoAbEMHUKE C BEPIIMHOM B KOCMOCE
yKe He BRITJISIIUT HepeanbHol («KocMu-
yeckue ucciaemoBaHus», 2005, 1.43,
Ne 2, ¢.157)...

...Poccusg mo cymmapHbBIM Maciitabam
HUOOMEBBIX MECTOPOXIEHUN cOomocTa-
BuUMa ¢ Bpasunueit, rme B HacTosiee
BpeMs1 1o0bIBaloT 89% Bcero HUOOUS
(«Pa3Benka u oxpana Henp», 2005, Ne 4,
c. 13)...

...C OTHOU M3 BEPCUU «Pa3yMHOI» MPO-
rpammbl ALICE (Artificial Linguistic

Internet Computer Entity) MoxHo mobe-
cenpoBaTh mno ajapecy www.intelli-
buddy.com («New Scientist», 2005, T.
186, Ne 2496, c. 33)...

...npoussenexus b.1lloy Ha TeppuTopun
Poccun oxpaHSIIOTCS aBTOPCKUM TIpa-
BOM, a TIpou3sBeaeHus Yauica, LlBeiira,
Cenr-9xk3toniepu n KumimHra — yxe
HeT («MHTennekTyalbHass cCOOCTBEH-
HOCTb. ABTOPCKOE MPaBO U CMEXHBIE
npasa», 2005, Ne 4, ¢.65)...

...MEIUIIMHCKNE PAOOTHUKH YJIyUYIIaOT
cBou mpodeccuoHalbHble KauyecTBa,
Korma npoOyloT ce6s B KaueCTBe Imuca-
Tteneit («Scientific American», 2005,
T.292, No 5, c. 20)...

...0BIIHOCTH MU(OTOTUYECKUX MOTUBOB
Yy Pa3HBIX HAPOLOB XOPOIIO COOTHOCHUT-
Ccsl ¢ TEHETUYECKUMU «POTOCTOBHBIMU
JIEPEBbIMM» U IIPEAIOIAraeMbIMU YT~
MU MUTpaIiu apeBHUX Joaei («[Ipupo-
na», 2005, Ne 4, c. 60)...

...pacmndpoBaH TeHOM MOJOYHOKHUC-
noit 6aktepuu Lactobacillus acidophilus
(«Proceedings of the National Academy
of Sciences of the USA», 2005, 1. 102,
Ne 11, c. 3906)...




MuwyT, yTO...

...y MBIIIeH, KOTOPBIX KOPMUJIHA TPAHC-
T€HHBIMU TOMaTaMU, BbIpaObaThIBAIOLI -
MU CJIOXHBIN O€T0K-UMMYHOTEH, OOHa-
pPYXEHBI aHTUTEJa MPOTUB renatuta B u
BUY («doxknaasl AKageMuu HayK»,
2005, 1. 401, Ne 5, c. 709)...

...co3/1aH TpUOOp IJIsg GBICTPOTO OITHO-
BPEMEHHOIO OIpeHeIeHHS ITOBEPXHOC-
THOTO HATSIKEHUS ¥ BA3KOCTH KUJIKOCTU
(«ITpuGOPHI ¥ TEXHUKA IKCIIEPUMEHTA»,
2005, Ne 2, c. 144)...

...(bapMakooraM mpemIaraloT UCKycCT-
BEHHOE «J1a00PaTOPHOE XKMUBOTHOE» JIJISI
TECTUPOBAHUS JIEKAPCTB — KPEMHUEBYIO
IUIACTUHKY, Ha KOTOPOW pa3MelleHbI
KJIETKU MO3Ta, MIeYeHU U CepaIia KPBICHI
(«Nature», 2005, 1. 435, No 7038, ¢. 12)...

...HauGoJiee BEPOSITHbIC TIPEAKU Yepe-
Max — «IeKacThIe sSIepbl» Mapeiiasas-
pol («300m0ornueckuii xxypHans, 2005, 1.

84, Ne 4, c. 464)... TavHa aHrIMMCKOMN 4YeniocTn

...BCC YCJIOBCUYECCTBO ITCHETUYCCKHU ITPEI-

KOPOTKUE 3AMETKM

PACITOIOKEHO K aTEPOCKICPO3Y, TMIICp- YdeHble MBITAIOTCSI 3AHOBO OINPENEUTh BO3PACT YETIOCTH, HallIeH-
TOHUU, 1UabeTy, TaK KaK 0COOEHHOCTU HO Henaseko oT ropoaa Topku B AHIIMK. Pe3ynbraTel ucciaenoBa-
MeTaboau3Ma, KOTOPbie OB MOJIE3HbI HUS MOTYT 3aCTaBUTh MO-IPYroMYy B3TJISIHYTh Ha 3BOJIIOLMIO Yes0-
JIOMCTOPUYECKOMY YEJIOBEKY MPU HEPE- BeKa.
TYJSIPHOM MUTAHUU, B COBPEMEHHBIX YC- DparMeHT YeJIIOCTHOM KOCTH, KOoTopast yxke 80 JIeT XpaHUTCS B MY -
JIOBUSX BeNYT K 0ojie3HsIM («KypHan 3ee ropona Topku, — BO3MOXHO, CaMblil IPEBHUI U3 OCTAHKOB CO-
SBOJIOLIMOHHO 6MOXUMUN U PU3UOJIO- BPEMEHHOTO 4esjioBeKa, HaiineHHblt B EBporne. [Ipexae cuuranocs,
run», 2005, 7. 41, Ne 2, c. 186)... YTO BO3pacT HaAXOJAKU — OKoJio 30 ThICSY JIeT, Terepb Xe eCTh BCe

OCHOBaHMJ IToJIaraTh, YTO OHa ropasmo crapiie — 37—40 Teicgy.
...Mpu cuHApoMe MapdaHa — Hachen- Kycok BepxHeil ueai0cT YeaoBeKa ¢ TpeMs 3y6aMu ObLT 00Hapy-
CTBEHHOM HapyllleHUU oOMeHa B COeTu- JK€H BO BpeMsl apXeoJIOTMUECKUX packomok B memepe B 1927 roay.
HUTEJbHBIX TKAHAX — CHUXKAETCH CIIO- Coap Aptyp Keiic, cTaBiimii BrocjiaeacTBUU BeayliuM aHaToMoM Be-
COOHOCTDb KJIETOK K BOCCTAaHOBJIEHUIO JIMKOOPUTAHUU, UASHTUGULMPOBAT HAWIEHHBI oOpasell Kak ue-
JHK, nmoBpexkaeHHOI ramMma-o06iyde- JIFOCTh coBpeMeHHoro yenoBeka (Homo sapiens). McTuHHas ero 1eH-
nueM («PammanmonHas Ouosorus. Pa- HOCTB BhIsICHWIIAch B 1980 romy: ¢ MOMOIIBIO paIMoOyTJIEPOTHOTO aHa-
auoskosorusi», 2005, 1. 45, Ne 2, J13a yoanaoch 10Ka3aTh, UTO ocTaHKaM 0kKojo 30 Teicsy jgeT. OgHa-
c. 145)... KO HeJaBHO CTaJl0 U3BECTHO, UTO KOCTh ObLIA CKperieHa OyMax-

HBIM KJIeeM. DTO 03HayaeT, YTO pe3yJbTaThl JaTUPOBAHUS MOTIJIU
...4EJIOBEKY C 3aKPBITBIMU TJa3amMu 0Ka3aThCsl HETOUHBIMMU.
CJI0XHEE TOYHO OTCUMUTATH 3adaHHBIN Pomxep Axobu, corpynHuk bpuraHckoro mysesi, 1 ero KoJijaeru
MPOMEXKYTOK BPEMEHH, YEM OTMEPUTh MOTIBITAJINCH OTIPEAETUTH BO3PACT KOCTEH KUBOTHBIX, HAMIEHHBIX B
3aJlaHHoOe paccTosinue («brojmeTeHn aK- neiepe psaoM ¢ GparMeHTOM YeTICTU. BRISICHUIOCH, YTO €00, B
CMepPUMEHTANbHON GMOJOTUM U MEeIU- KOTOPOM HaiiieH 00;10MOK, oT 37 10 40 Thicsiu jieT (10 COOOIIEeHUIO
OUHED, 2005, T. 139, Ne 4, c. 465)... areHTcTBa «BBC News» ot 27 anpens 2005 r.).

N3 obHapyxeHHBIX B EBpore ocTaHKOB COBPEMEHHOTO YesloBeKa

...y MHOTUX BUJOB CTaTyC caMlla 3aBU- crapiie 28 ThICSY JIET JUILb 9Ta YETIOCTh U KOCTU U3 PyMbIHUY UMe-
CUT OT SIpPKOCTHU KpPaCHOM paclBETKHU, a 0T O0JIee MM MeHee TOUHYIO TaTUpOBKY. Eciu ¢pparmenT u3 Topku
CcTIOpCTMEHaM KpacHast (hopma, BO3MOXK- MPUHAIICXKUT YEJOBEKY Pa3yMHOMY, TO OH — OuYeBUIEI] BPEMEHH,
HO, TmoMoraeT nobdexaath («Nature», KOrjia 3TOT BUJ TOJbKO mosiBUJicsl B EBporie. A eciu peub UAET O
2005, 1.435, Ne 7040, ¢.293)... HeaHIepTalblie, TO 3TO MEPBbIC CBUACTEIBCTBA O HEM, HAlICHHBIE

Ha Tepputopuun Auriauu. C nomouisto ananusa JHK yuenwie Hane-
JOTCS TIOCTaBUTh TOUKY B 3TOM BOITpOCE.

M.EropoBa
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A.T.BOPOHKOBY, nucbemo u3 unrepueta: Ecau mencdy
08YM5 00UHAK0BbIMU INEKMPOOAMU 8 PACHBOPe BO3HUK A~
em DJ[C, samo, ckopee eceeo, o3Hauaem, 4mo 31eKmpoobl
He abconomHo 00UHAKO0BbL, A OMAUHAIOMCS COOCPIUCAHU -
eM INeKMPOXUMUHECKU AKMUBHBIX 3aePA3HeHU Uy dajxce
npoOCMo Kauecmeom Mexanu4eckoi oopabomxu.

E.B.BUUPIOKOBY, Ilononbck: Hudexkc uz deyx oyke
pAdoM ¢ Hazeanuem Kpacku 0003Hauaem JHCUOKYH OC-
HO8Y, Ha Komopou oxna npueomoesena: I'P — eaugpma-
aeeulii nax, [1D — nenmagmanesulii; cmeurueamo meic-
0y coboll Kpacku 6blUeYNOMIHYMbIX MUNOE MOICHO 8
AH00bIX NPONPOUUSX.

IT.A. KAMBLIIIEBY, Cankr-Iletepoypr: Ilo nosody
@pakyuii, noayHeHHbIX NPU NEPeeOHKe Beu,eCmea mMo3ea
6 pomane Muwens XKyee («Xumus u ncuzuv», 2005, No 5),
agmop nyoauKayuy cooouun, 4mo cogpemMenHvle XUMUKu
3ampyOHAIOMCS MOYHO ONUCAMb UX COCMAB; 80 GCAKOM
cayuae, 6cio opeaHuky skcnepumenmamopsvt XVIII eexa
codicenl, a 0CMancs, KaKk oHu u npeonoaazaiu, gocghop —
¢ npumecsvio NPoOYKmMoe oKucAeHus u pacnada 6eakos,
gocgoaunudos u m. 0.

A.M.TPO3JIOBOW, Tyna: Ymo6s: manuna ne packuc-
Aa npu cyuike, Ha0o0 6pamv He COBCeM CHeable, PO306ble
200bl; CYyuUUms mMoxcHo Ha coanye 10— 12 Ooueil uau 6

dyxoeke I—2 yaca, npu memnepamype cHaA4aia
45—50°C, nomom npu 60°C.

J.J1.BOPTIHCKOW, HoBocubupck: Hlamnunsons:
He meMHem npu Hape3anuu, ecau Ux npoMvims 8 noo-
KucaeHHoll 800e, ¢ dobasaeHueM yKcyca uau AUMOHHOL
Kucaomal.

JIAPUCE KOIITEBOW, Mocksa: Cnacubo 3a mennsie
cn06a; Hacuem KOHOeHCama 6aKaHmMHbuIX opoumaneii 6ol
COMHesaemech COBEPUIEHHO NPABUABHO — 2MO KAK pa3 u
nposeuno cebs Hauile 4yecmeo omopa, 6aazo Homep Obin
anpeavcKum; Koeda npuuiieme 8aul NOYMOBbLIL UAU INeK -
MPOHHLLI adpec, Mbl OMEEMUM U HA 8MOPOLL ONPOC.

BCEM YUTATEJIAM: [lpocum npowenus, npomu-
6eHb No-HemMeyku — He Bratpanne, a Bratpfanne, na umo
HaM cnpaeedauso yKkasaiu Ao0u, 3Haroujue 3mom A3uiK.

K.A., MockBa: 95% ueucnpagnocmeil ¢ paduosnexm-
DOHUKe NpOUcXo0um no 08ymM NpuUYUHAM: OMCYmMcmeue
KOHmakma mam, ede OH HYJCeH, U Haauyue KOHmakma
mam, 20e OH He HYJceH, makK 4mo, coeaacHo npaeuny Ok-
Kama, eeposmuee 2100as U3 IMUX NPUHUH, YeM Mella-
meabcmeo UHONAAHEMAH UAU OPY2UX 3AbIX CUA.
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| 1 nekapcTBax

i Tkyna 6epyTtcs 605ne3Hu, kak nx nabexatb, a Kon
yXx 3abonenn, To Kak BbIIEYNTLCSA — BOT TEMbI,
KOTOPbIE NHTEPECYIOT BCEX. A rAe BCEOOLWNIA NH-
Tepec, TaM 1 MUdHbI.
OAnH 13 camMbix rpaHANO3HbIX MeaULUHCKUX MUEDOB — TO, YTO rac-
TPUTbI U 93Bbl MPOMUCXOOAT OT HEPBOB, €[bl BCYXOMATKY U NpucTpa-
CTUSA K TOPSYUTENIbHbIM HanMTkam. To ecTb, KOHEYHO, U CTPECCHI, U
HenpaBubHOE NuTaHune, 1 Tem 6onee NbIHCTBO — GaKTOPbl pMCKa.
M BCe-Taku y 93BEHHbIX 3200M1€BAHNI, K OFPOMHOMY YAMBIEHNIO BCETO
NPOrpecCrMBHOrO Yen0BEYEeCTBa, 0Ka3annChb ABE MPUYUHbI, HE CBS-
3a@HHbIE HanpPsMyl0 C TPYOHOCTAMM JIMYHOM Buorpadumn naumeHTa
(«XrMmusg n xm3Hb», 1998, Ne 5, ctatbn A.A.TpaBuHa n B.ApTamMoHO-
BOI). FeHbl NpeapacrnonoXeHHOCTU K 93BEeHHOW O0ne3Hu uckanu
[onro, GakTn4eckn Ha MNPOTSXKEHUU BCEW UCTOPUN MEOULMHCKOWN
reHeTukn. Hawnocb MHOXECTBO FEHOB, B TOW WAM WHOW CTENeHu
npuoAMXaLWMX CBOEN0 HOCUTENS K CIM3UCTLIM Kallkam W NapoBbiM
KOTNeTaM BMECTO KPacHOro BWHA Mo Lalbl4oK. B3Banutb BCIO
BUHY HA HEKWNIA eOUHCTBEHHbIN «I'eH S3Bbl» HE MOJIy4YUI0Chb, OAHAKO B
1976 roaoy amepukaHCKMe reHeTUKM nog PykOBOACTBOM [xenmca
PoTtTepa, ndyyas cemeinHble cnydyan 3ab0neBaHUs, HALWAW MYTaHT-
Hyl0 pOpMY reHa, OTBEYAIOLLEro 3a CEKPEeLMIO NencuHoreHa, oenka-
npeaLlecTBEHHMKA NeNcuHa — NuLLLeBapuTenbHoro gepmenTta. Ecnm
y Yyenoseka eCcTb 9Ta MyTauus, NencuHoreHa (M COOTBETCTBEHHO
nerncuHa) B ero Xenyao4Hom coke 6oJiblle, HEM HYXHO. 13Ba HEN3-
0eXHO BO3HMKAET Y YETHIPEX U3 NATU Takux noaen. N Bce-Takm 910 —
NMLWb NONOBUHA BCEX Clly4aeB 3aboneBaHus.

M'mnote3a 06 MHOEKUMOHHON NpuUpoae s3Bbl MMEET HE MeHee
ONNHHYKD NUCTOPUIO, YeM «reHeTuyeckas». Ho nuwb B 1983 roagy
oHa Oblna ybeauTenbHO gokasaHa: aBcTpanuiickme Bpadn PoOwuH
YopeH n bappu Mapwann ony6aMkoBanu cTaTtblo, B KOTOPOW Onu-
cann OTKpPbITOro mmm BO30yauTens s3Bbl. YT0Obl AoKasaTb, 4TO
nosiBNeHne NoCTOPOHHEN XMBHOCTU B Xenyake — UMEHHO NpuymHa
0onesHu, a He, ckaxeMm, ee cnencTeve, Maplwann coBepLmnn no-
CTYNOK, AOCTOWVHbI/ HACTOSLLErO YYEHOr0: BbINMWUA KyNnbTypy OakTe-
pun. PesynbtatoM Oblfl CUNbHEALWNA racTpuT (BNOCNEACTBUN Bbl-
JNIeYEeHHbIN), a 3aTeM NOJHbIN Tpuymd. [JaHHble YopeHa n Mapwan-
fla He OMpPOBEPIrHYThLI MO Cell AeHb, 6oNiee TOro, OHW NoJy4yaloT BCE
HOBble NOATBEPXAEHUS. BcemmpHaa opraHn3aumna 3gpaBooxXpaHe-
HUSA oduruManbHO Npu3Hana 3/10BeLLy0 ponb Helicobacter pylori B
pas3BUTUN raCTPUTOB, A3Bbl XeNyaka U ABEHaALATUNEPCTHON KNLL-
k1. Tenepb B rpamMOTHO NMOCTPOEHHBIN KypC fiedeHus o693aTenbHO
BXOASAT M TECTbl HA MPUCYTCTBME 3apasbl B OpraHM3Me naumneHTa, u
npy HeoO6XOAMMOCTN — aHTUbaKTepmnanbHasa Tepanus.

TanHCTBEHHbI HE TONbKO O0NE3HU, HO 1 niekapcTea. Mctopus Ha-
yku1 nosHa Oblnel n ckasok 0 TOM, kak noan obHapyxueann 61uono-



rMYECKYI0 aKTUBHOCTb MPUPOAHOIO Chipbs,
Habnoaas 3a XUBOTHbIMU. TYT U NereH-
[apHble apuronckme Ko3bl, KOTOpbIE enu
no6ern kode n NOTOM CKakanm HOYM Ha-
nponeT, noka nacTyxm He peLnnn npo-
BepuTb Ha cebe, C Yero aT0 CKOTUHKA Tak
B36oapunack. TyT n 6enble KOPOBLI, cpa-
XEHHble COJIHEYHbIM yOapOM Mocne no-
eaHNs HeKOol TpaBsbl, KOTOPY NPUMET-
NMBblE KPECTbsIHE Ha3Basn 3sepoboem, —
Tak COCTOS/IOCb 3HAKOMCTBO 4enoBeve-
cTBa ¢ poToceHcnbunmsatopamu. C no-
[OOHOM Xe MCTopuM 3a4acTylo HavyuHa-
I0TCS HAy4YHO-MOMNYNSPHbIE PACCKa3bl O XW-
HUHe. [leckaTb, MHOENUbI BUAEAN, KaK
NMyMbl COVMPAIOT N TNOXYT KOPY XMHHOIO
[epesa, U HayYUIncCb roTOBUTb U3 Hee
NIEKapCTBO OT NIMXOPaLKW, a 3aTeEM €BpPO-
nenubl NeEPEHANN ONbIT Y NHAeNUEB... Ho
€Cn1 NCTOPUM C KO3aMU U KOPOBaMN He
NvweHbl npaegononobus, To Gairika npo
NyMy U XMHY — HaBEPHSKA BbIMbICEN, YTO
1 3aCBMAETENBCTBOBAS HALl NOCTOSAHHbIN
aBTop B.B.Mpo3opoBckuin B ctatbe «KnH-
KnHa, nan Kopa Bcex kop» («Xumuga u
XW3Hb>», 1984, Ne 11). Moyemy? [a cpa-
3y Mo OBYM MpuUYMHaMm: npencraBUTeNn
ceMencTBa Kolaybux He BonelT mansg-
pven, a nymMmbl He XMBYT Ha BbICOTE OT
nonytopa A0 TpPex ThiICAY METPOB Hap
YPOBHEM MOpPS$, rAe pacTyT XUHHblE ae-
peBbs.

N paxe mepuumHckue npubopsl, co-
3[aHHble pykamMun 4yenoseka, Nopown npe-
noaHOCAT 3arajku. 3BYKOBOW, UAn ayc-
KyNbTaTOPHbIN, METOA M3MEepPeHUa naB-
neHns mnzobpen (0 4Yem He BCe 3HAIOT)
pycckuin Bpady H.C.KopoTkoB (1874—
1920). Mo4Tn Kaxabl YeNOBEK XOTb pas3
B XM3HW BAeBan B ywmn GOHEHZO0CKOoM,
3acTervean POACTBEHHMKY UM 3HAKOMO-
MYy YEpPHYIO MaHXeTy Bbllle JIOKTS 1 Aa-
BWN rpylly, Haka4ymBasa Bo3ayx. 1o mepe
TOro Kak BO34yX U3 MaHXeTbl MeAJIEHHO
BbINYyCKAlOT, AAaBNEHNE B Hel nagaeT, B
ywax pas3faloTcs OTY4eTNUBbIE rayxue
yAapbl — OT «BEPXHEr0», CUCTONNYECKO-
ro faBneHus 40 «HUXHEro», AMacTonu-
4eckoro, NnoTom ctmxaiT. CnpawmrBaeT-
C$l, 4TO 9TO 3a 3BYKM? TO €CTb AICHO, 4TO
CNbILWWM Mbl MYNbC, HO KaK 3TO KPOBb,
notaeHHo Geryuwias nNo CocyAaam, yxuT-
pseTcs Tak WyMeTb?

B pasHoe Bpems cneumanucTbl Npea-
narann runoTesbl, CBA3bIBAKOLLNE 3BYKU
KopoTkoBa C 3aBUXPEHUSIMU TOKa KPOBU
B CXaTon apTepuu, C KaBUTaUMen, C ak-
TUBHBIMW COKPALLLEHUAMU MbILLL, COCYAN-
CTOW CTEHKMU... ABTOPbI «XUMUN U XN3HN»
(1987, Ne 7) npennoxunu ceBoe, BecbMa
ybenoutenbHoe 00bsicHeHue: «[loka paB-
JIeHME KPOBU MEHbLUE AaBEHNs BO34yxa
B MaHXeTe, apTepusi oOCTaeTcs nepexa-
Ton. Bo Bpema cuctonbl, korga HapacTta-
lolLee apTepuanbHoOe AaBfeHne nNpeBoc-
XOOUT [JaBfeHne B MaHxeTe, apTepus
HayMHaeT pacnpaBnsaTbCs, NMPUYEM He

OJHOBPEMEHHO MO BCEMY MepexaTomy
y4acTKy, a BOJIHOM OT BEPXHEero kpas MaH-
XEeTbl K HUXHeMy. Ho cKkopoCTb nynbco-
BOW BOJIHbl B y>K€ pacrnpaBmBLLENCS Yac-
™M aptepumn 6onblie, YeM B TOW, KOTO-
pas elle Tobko HaYMHaeT pacnpaBnaTb-
csl, N03TOMY «rpebeHb» NyNbLCOBOWN BOM-
Hbl ABMXETCS ropasfo ObICTPee, YeM «M0-
powsa» (CM. CTaTbio O LyHaMn B 9TOM
Xe Homepe. — [lpumey.pes. )... Korga
nynbcoBas BOSIHA HAYMHAET ONpPOKMAbI-
BaTbCA N €e PPOHT CTAHOBUTCH OYEHb
BOTHYTbIM, apTepus pacnpaBnseTcs rno-
4T MIHOBEHHO, XJIOMKOM, MPUBOAS B
OBUXEHNE OKpyXalouwme ee MAarkme Tka-
HW». OTU-TO KoNnebaHns Ha MOBEPXHOCTUN
PYKM 1 BOCNPUHUMAOTCS KakK 3BYK.

M kcTtatu, 4ToObLI 3aKOHYUTH C MU-
damu: yTBEPXAEHNE, YTO AABNEHNE HA
npaBoW N Ha NEeBOW Pyke y OAHOro u
TOro Xe 4yenoBeka ObiBaeT pasnuy-
HbIM, HM Ha 4YeM He OCHOBaHO. Ecnu
MEpPUTb akkypaTHO, C COONoAEHN-
€M BCEX HECJIOXHbIX MpaBua — O0J-
XHO ObITb OOMHAKOBO.

E.KoTuHa




MocKBa,
BeicCTaBOYHBIN

KOMNAEKC
3A0 "IkcnoyenTp”
Ha KpacHo# MNpecHe
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