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Kammran ve or Mapkca

3HaHYS KaK OCHOBHOJ PECypC «yMHO» 3KOHOMMKMU

Co3maTp «yMHYI0» 3KOHOMMKY —
TAaKOBa IVIaBHas 3ajava aus. [lpo-
[{eCC, KaK TOBOPUTCS], IIOLIEN, OHA-
KO II0Ka, IIPSIMO CKa)KeM, 0e3 BEIa-
IOLVXCA ycrexoB. B uem npiranna?
Henocrarounoe ¢unancuposannme?
Conporusienne mononommi? bro-
pokparmr? Bee atu dakropsr Ham-
1[0, HO €CThb U elle KOe-4To...

«3pute B KOPEHB», — 3aBEIAN
HaM KJIaccuK. Jero Ml TOJBKO HU
Jie1aeM II0 OTHOLIEHUIO K MOJEPHN-
3aIMy SKOHOMMKM. YBBI, MBI IpH-
BBIKJIY JKUTh CTAPBIMM COBETCKUMMU
kpurepusmu HTP (mayuso-rexmu-
veckoil pesomory). [lostomy n
CO3[aHME MHHOBAIIMOHHONM 3KOHO-
MMKM CBOJIMM B OCHOBHOM K TEXHO-
JIOTMYECKUM BOIpocaM  (mpexze
BCETO BBUSICHSEM, B KAKOM HPOLICHTE
BLICOKMMM TEXHOJIOTMAMM OBJIaje-
JIM), XOTSl Ha caMOM Jieje Hallu
npo6iieMsl JIe)XaT B MHOI chepe. A
MMCEHHO: B IIOCKOCTY BOCIIPMSTVSI
HAMJM COBPEMEHHOTO MMpPA, MECTA B
HEM, TEX MEXaHU3MOB COLMANBHOM
VHHOBALMY, KOTOPHIC 3aIyCKAIOT
IPOLECC TEXHOJIOTMIECKO MOJAEP-
HU3ALMN.

Kaknm obpasom aBmKeTcs BIle-
pen denoBedeckoe obiecrso? Ilo
MHEHMIO HAy4HOTO PYKOBOJUTEIS
AHO «Mudopmakcnepruza» mpu
Mucruryre coBpeMeHHOTO pasBuTist
(MHCOP), pykoBoaurens srcnept-
HOJ CEKIMM II0 BOIPOCAM MCIIOJIb-
30BaHMA MH(POPMALIMOHHO-KOMMY-
HUKAIMOHHBIX TEXHOJOTMI IS
Hy>X7I 00O0pPOHHO-IIPOMBIIICHHOTO
KOMIUIEKCA B COCT4BE OKCIIEPTHO-
koHCyabTaTuBHO rpymmsl Cosera
npu [ Ipesunenre Poceniickoit Pene-
pawm Biagummpa Py6Ganosa, Tor
VUTM MHOM 3TaIl €r0 Pa3BUTUS XapaK-
TEPU3YETCsl OIPE/C/ICHHEIMM  BUJA-
MM PECYPCOB, KOTOPHIE BKIIIOYAIOTCSI
B 3KOHOMMYECKMIT 060pOT, 4 TAKKE
YKJIaaMy, CIIOCOOHBIMM M3MEHSTh-
Cs1 IIPY TIEPEXOZie OT OJAHOTO BUAA pe-
CypcoB K apyruMm. VIHHOBarmoHHast
S5KOHOMMKA HAaXOJUTCS HA 3TaIle Ie-
pexojia OT KaluTana K 3HAHUIO, TJE
KallUTaJIOM CTaHOBMTCSI CaMO 3Ha-
Hue. DTo KauTan He oT Mapkca. B
«3KOHOMMKE 3HAHMI1» TJIaBHBIM SIB-

= NHHOBALU

JIIETCSI TO, YTO MMEHHO OHO IPEBpa-
IIaeTCs B OCHOBHOM pecypc. B nnpy-
CTPMATBHOM OBII[ECTBE 3HAHMST TOXKE
BCTPaMBAINCh B CUCTEMY, HO TaM
oHM ObUIV B GOJIBIIIEIT CTETICHN IIPU-
AJATKOM TOBapHOI/I HpOI[yKLU/II/I nin
ee KauecTBOM.

B «okoHOMMKE 3HAHMIT» BEPX -
paMyIBl 3aHMMAIOT T€, KTO IPOU3BO-
ant 06passl, Cryn, crangapTst. Jlo-
I, CO3[AIOIINE MOJY, CTIIb, OJIOK-
Gacrepsl MacCCOBEIMM TUPWKAMU U
IpM MMHMMATBHBIX 3aTpaTax (pusm-
YECKMX U MATEPUATBHBIX PECypCOB
M3BJIEKAIOLME MAKCYMAIBHYIO CTON-
MocTb. MoKHO CKa3ars, 4TO IOTpe-
Gurtenp cerofHs npyuobperaer GpeH-
AbI, a HE HpOI[yKTI)I, H03TOMy
UMMDK SIBJISIETCSL XO3SIMHOM Ha MM-
posom psiEke. M ecnmu roBoputs,
Harpumep, 06 SKOHOMUIECKOI CHIIe
Coenuuennprx llltaToB, To oHa B
Gosbrueii Mepe Haxoxurcs B ['oswm-
By, YeM B 3aBOJICKMX KOPIIyCax.

Mmu Xe moKa, K COXKaJEHMIO,
CMOTpPUM Ha GPEHIBI M UMIIKM KAK
Ha HEYTO BCIIOMOTATEJILHOE — HA TO,
YTO CrOCOBCTBYET MM HE CIOCO6-
CTBYET IIPOJBIDKEHMIO HA PHIHKE Ma-

TepuanpHOTrO mpoaykra. Ha camom
JeJie BCE TIPOUCXOAUT HA060pOT: Ma-
TEPUATBHBIA TIPOAYKT (PAKTHICCKU
JIMIIIb HAIIOJHACT FyMaHVITaPHbIC
TEXHOJIOTMM — IIPOM3BOACTBO 06pa-
30B, CTWJICH U T.[I.

W B aTOM CMBICTIE CBIPBEBASI KO-
HOMMKA — camast npomarnast. J[o6srs
M IPOJAB CHIPbE, MBI OCTAEMCSI C
HyCTOTOM. A BOT €CM IPOU3BENIN
I/IHTCJ'UICKTyaI[I)HbH/I HPO,I[YKT n KO-
My-TO IIPOJAIA €ro, TO BCE PaBHO
ocTaHeMcs ¢ TaKOBEIM. OIATh-Taku
B cMBICiIe GpeHa u ummmka. Vimen-
HO II03TOMY MHOIME 3KOHOMMYEC-
KUE Pacyersl, CHOPMUPOBABIINECS B
paMKaxX SKOHOMMKM TOBapHOM, B
«3KOHOMMKE 3HAHMID» HE paboTaIoT.
31ech yKe COBEpILEHHO MHEBIE IIPO-
HOpI_II/II/I, MHBIC MCXAaHMU3MBI. MH JXe
HBITAEMCST M3MEHUTh COBPEMEHHYIO
9KOHOMMKY CTAPHIMM CIIOCOOAMM Ha
OCHOBE CTaphIX B3IJLIOB. ..

Haxe wncronb3oBaHMe caMbIX
COBPCMCHHI)IX TCXHOJIOFVII‘& HE O3Ha-
9aeT KaueCTBCHHOIO COBEPILECHCTBO-
BaHMs OKOHOMMKM cTpaHbl. Kax
cunTaet ToT ke Bragumup Py6anos,
CErOfHAIIHMI PHIBOK A3uy BIepen

DOTO BIAANMUNPA KOPOBULIbIHA

BO MHorom wmudosorndet. V6o,
ckakeM, Kurait Bce ke o 60sb111eit
vacty (eCTb y HEro u CBOM HOy-Xay,
pasyMeeTcst) TPOCTO TUPAKUPYET
MHTCJUICKTyIbHBl 1poaykT. [la,
TaM «10 nudpaM U AeHbraM» MUAET
pOCT, HO Ha CaMOM JieJIe BCE TEXHO-
JIOTMYECKME KIIOYM OT PasdBUTHA
A3MATCKYX CTPAH HAXOMSTCS B J1abo-
PaTOPMSX M TEXHOJIOTMYCCKUX LICHT-
pax samamHbIx Aepikas. VI aToT 3ko-
HOMMYECKMII POCT HpM HeobXOmu-
MOCTV BO3MOJKHO PE3KO 3aTOPMO-
3UTH HPOCTHIM HaKATUEM TEXHOJIO-
rmueckoro kimoda. [louemy sto He
menaercs? Jla moToMy uTOo ImOKa He
HaJo.

N eme. XKusuennsit ki mpo-
AyKUMM B COBPEMEHHOM Mupe BCE
fosee COKpAIIAETCS, B PeE3y/IbTATE
Yero, HaIpyMep, TAKUE TPAAUIMOH-
HbIC BEIIM, KaK [IATCHTOBAHME, TIPOC-
TO TEpSIOT CMBICH, IIOTOMYy YTO Ha
HMX YXOZMT GOJIbIE BPEMEHM, 4eM
Ha CMEHy MOJEIbHBIX PSIIOB IIPO-
mykuyn. VI ckopoctb BhIIBUTAETCS B
YnuCIO BeAymux (akTopoB Ou3Hec-
nporecca. Ecmn 6pars, Hanpumep,
CTWIb aMEPUKAHCKOJ 3KOHOMUKI,

TO OHa Gopercs 3a Bpemsi. Mar xe
[OKa IIPOJOJDKAEM CPAXKATLCS 32
HPOCTPAHCTBO. ..

Y Hac msobperaTenb Kakyio-TO
HOBYIO [IETa/Ib BBEIIYMAJI, ¥ MBI CUK-
TaeM, 9TO 3TO U €CTh IJIABHOE B MH-
HoBamym. OFHAKO uyallle BCEro HO-
BbIC OpraHVISaLU/IOHHI)Ie Cl)OpMI)I Hp]/I-
BOJSIT JIMIIB K HOTPEGHOCTSIM B HO-
BBIX VMHJKCHCPHBIX PCIICHMSIX U T.H.
[Tostomy peus maeT o mydke MHHO-
BallMi, CMEHE YKJIAA0B M JAPYTUX
(hopMax KOMILIEKCHOTO B3aMMOJEH-
CTBMsI OJIHOV MHHOBALMU C APYIO.
Muave orpenbHBII ycmex MOXKeET
JIMIIb YCyTyOUTh OGIIYIO CUTYALIMIO.

W naxoHel, HagO OTMETUTH, YTO
BOXKHEHMIINM 3JIEMEHTOM HaI[MO-
HaJIbHOVM MHHOBAITMOHHOM CUCTEMBI
sBIsieTcst rocymapcerso. He B Tom
CMBICJIE, PA3yMEETCsI, YTO OHO JOJDK-
HO TOBOPUTBH YYCHBIM, YTO MM Je-
JIaTh.

B orpacmsix, kotopsie Tpebyior
6OJII)H_U/IX I/IHTCJIIICKTyaJH)HI)IX 3aT-
par, — sICPHON SHEPreTUKE, ABUA-
1M, KOCMOCE M PYTUX, BCE 3aKyII-
KM, KaK IIPaBIWIO, AENAIOTCSA TOCY-
aapcreoM. OHO — OCHOBHOJI TOTpe-
OuTENb MHHOBALMOHHOM IIPOAYK-
. Koneuno, 3mecs Heobxommma
COOTBETCTBYIOIIAs] TOCYJaPCTBEHHAS
uHppacTpyKTypa: roCyapCTBo
JO/DKHO OpaTh Ha cebsl pUCKM TaM,
rae 6msHec paboTAET C KOPOTKMMU
menbramu. Hu B omHoit ms crpan
Mupa 6e3 aKTMBHOTO y4acTusi rocy-
JapCTBA VHHOBALMOHHBIA IIPOLECC
He [IPOMCXOINT.

Coenunennnle IllTare mocra-
TOYHO YCIICIIIHO TIPOBENIN B MOCIE/-
Hee BpeMsl HECKOJIBKO 3TAIOB MO-
JepHU3ALNM, CCTOHS SIBIITIOTCS He-
COMHCHHBIM JH/IIICPOM B O6HaCTI/I MH-
¢dopmannonnsix Texuonoruit. Ha
yem 310 ocHobhBaercsa? Crour Ha-
IIOMHUTDL, YTO 3aBOEBABIIMI BECh
mup Vurepuer pommics Ha rocy-
HapCTBeHHI)IC JCHbBI'U B paMKaX 3aKa-
3a muuucrepcrsa oboponst CIIIA.
Crennansroe ynpasnerne JJAPITA
(AreHTCTBO 1O TEPCIEKTUBHBIM
O0GOpPOHHBIM  HAyYHO-MCCIIC/OBa-
TEJILCKUM Pa3paboTKaM) [aeT puc-
KOBaHHBIE JICHBTY Ha TO, YTOGH yM-
HbIE JIIOMY AyMatm o OymyiueM, He
3260TACH O ceroguAmHeM. V3 ux
pa3paboTOK OTOMPAIOTCS JIBOJIHBIE
TEXHOJIOTMM: T€, KOTODPHIE HYXKHEI
COGCTBEHHO TOCyHapCTBY, U T€, KO-
TOpEIE MAYT Ha 6yaro OOIIECTBa,
HPOCTHIX TPKAH.

B CHIA BEICOKOTEXHOJIOTMYHEIE
IpOrpaMMbl (PMHAHCUPYIOTCS TOCY-
JapCTBOM M TOCyJAapPCTBOM 3aKyIa-

1orcst. CMIMKOHOBasA JOAMHA B 3HA-
YUTEIBHON Mepe Obla CO3/aHa C [o-
MOIIBIO IIEAPOr0 rOCHUHAHCHPOBA-
HISL U CHELMAIBHBIX MEP 10 3alIUTe
HAPOXKJAOUMXC (GupM, ITOGH X
HE 3aTOLTAIM HAa MMPOBOM DBIHKE
yKe COCTOSIBIUMECS MOHCTPHL Ta-
KOJ TIOJXOJ CO BPEMEHEM IPUHEC
KOJIOCCAIBHYIO OTAAYY.

AMepUKaHCKMII  PHIHOK  [aT
KPEH, KOIJa 0/ AMNOHCKOM 3JIEKT-
POHMKNM Ha aMEPUKAHCKOM pBIHKE
CTaja MEPEXOAUTh KPUTUIECKYIO
4epry. VI TyT noakmoumiocs rocy-
mapcrso: ero pois B CIIA sakmowa-
€TCsa U B TOM, YTO OHO 3a IOJOOHEI-
My mponeccamu Habmogaer. Huka-
KIX 5MOApro HAKJIA[BBATh HE CTAIIN,
HO TOCYZapCTBO CTUMYJIMPOBAJIO
NPUHSATHE HEOOXOAMMBIX Mep: OBLT
CO3JaH TOCYJAPCTBEHHBI KOHIIEPH,
C/IeNIaHBl B Cepy 3MEKTPOHNUKH OC-
TaTOYHO 60J'II)H_U/IC BJIMBAHM, aME-
PUMKAHCKME KOMIIAHUM IIOJIYUIMIIN
npedepentmm. B o6imem, merogamu
AKTUBHOTO ¥ Pa3yMHOTO y4acTHsl FO-
CyJapcTBa B AESTEIbHOCTY YaCTHOTO
Ou3Heca ObUI BBHIIPABJICH HYIKHBI
GaaHC 6€30 BCAKMX aJAMMHMUCTPA-
TI/IBHO-S&HPCTHTCJH)HI)IX MCp.

BDro, KCTaTH, KaCaeTCst M CUTYa-
MY C MalbIM GU3HECOM, YbIO POJIb
HEKOTOPHIE VMHOTJA IIPEeyBEINYMBA-
10T. Manbii 6u3HEC B CMBICIIE MHHO-
BAIlMIi MOJXKET JIMIIb OOCIy’)KMBATH
KpymHsiit 6usHec. V 3a pybeskom Bee
MaJIbIC BBICOKOTECXHOJIOTMYHbBIC q)V[p-
MBI TPYIIIMPYIOTCS. BOKPYT KPYIHBIX
TEXHOJIOTUYIECCKUX KOHHCPHOB, TAKUX
kaK «JIokxum, «Mavikpocopr» u 1.7
Cy1iecrByer mpomopryst MeXxay oc-
HOBHBIM IIPOAYKTOM, KOTOPHIA JeIa-
I0T 3TV KOPIOpALMM, U HeoBXOmu-
MOCTBIO €r0 BHEJPCHMS B PHIHOK.
[IpumepHO 3TO COOTHOCHTCS Kak
1:3. Ha 1 mommap mpoxykra, KoTO-
peut Beimyckaer «Maitkpocodr», 3
JOJUTapa BBITYCKAIOT Masible (hMPMEL,
koTopeie mpoaykt «Marikpocodr»
amantupyior. Ecin y Hac 6yayT KoM-
IIaHnM, HOHO6HLIC OTUM TUTAHTCKUM
MMpPOBBIM JIMAEPAM, TO U MaJble
GVPMBL TOSIBSITCSL MIMEHHO TAKOTO
HaIpaBieHWs . B y Hac Takmx
¢upm He Gyzer, TO HEMOHATHO, BOK-
PyT Koro oy 6yayT 06pa3oBEIBATHCS
M deil IPOAYKT OyAyT ZOBOAUTH [0
yMa, HOTOMY YTO HM OgHA (pI/IpMa HC
HaJifieT, ZOMyCTUM, 8 MIIpJ €BpO, KO-
TOpbIE 3aTPATMIA Ta JKE IIBEICKAS
aBTOMOOMIIECTPOUTEIbHAST KOMITa-
Hust «Caab» Ha co3fiaHue CUCTeM YII-
PaBJICHNMST PeCypCaMIL.

Anexcaunp 'YBAHOB

«besymcTBO nuTITHMKA» — el1ie BETOYKM

OHpCILCHI/ITI) TIOPOT OIIACHOJ KOHIIEHTPAIMM TSDKEJIBIX METAIIOB B OPraHM3ME IMIOMOJKET METOJ], pa3paboTaHHBIN

6eJIOPYCCKUMU YIEHBIMI

ITosiBnenne HoBOTO MeTOAa aHa-
JM3a COflEPIKaHUSI B KPOBM IIOTEH-
IMAJILHO TOKCHYHBIX METAIUIOB, Haj
KOTOPBIM ceropHsi paboranoTr Gemro-
PYCCKMe ydeHble, BO3MOJKHO, IIOB-
JUSeT Ha CKIOHHOCTb HEKOTOPBIX
mobuTeNeil 3TOPOBOr0 IMTAHWS B
O0WIMM TOIJIOIIATh YTO YTORHO,
Jommb 661 3Ta miia 6suta oborarre-
HA «IIOJIE3HBIMM MUKPO3JIEMEHTa-
MIn».

A Bepp IIOKYIIAIOT OHY €€, A TaK-
JK€ MHOTOYMCJIICHHBIC 6I/IOJIOFI/I‘ICCKI/I
aKTVUBHBIE TOOABKM, HE MMEST HY Ma-
JIGJILIETO TIPEICTABICHNSI O TOM, UTO
y HMX B KPOBM Ha CAMOM JIeJIe CoAep-
skutcst. Hyken mn um, Hampumep,
TOT Xe ceneH? Ero, K c7I0BY, B BBIpa-
IIEHHONM Ha HAIIEN 3eMJIE€ IPOMIYK-
LM [AEVICTBUTEILHO OBIBAET MAJIOBA-
TO, HO IPaHNMIA MEXK/Y IIOJIe3HOI 1
OTIACHOV KOHIIEHTPAIMEN TaK TOHKA,
YTO IEPETH ee HUYETO HE CTOUT
1py OOMIMM TIPUIIPABJIECHHBIX 3TUM
MeTa/uIoM TpoaykToB. Bens onnm Ge-
30TIACHBI JIMIITb KaKIBIA B OTHEb-
HOCTH, Ja ¥ TO, €CIM YBIEKATHCS
MMI B Mepy.

C HesamaMsITHEIX BPEMEH YesIo-
BEK CYMTAI OYKBAIBHO IOJAPKOM
HPMPOAB! TOT JK€ CBMHEL, IIMPOKO
VMCIIONB30BAT 3TOT YAOGHEL B 06pa-
6OTKE M JIETKOIUIABKUIT METAJLT B Ca-
MBIX pasHBIX TexHONMOIMsIX. W myst
TOTO, YTOOBI IIOHATH MPUPOIY CTaB-
IIIEr0 HapMIaTeJIbHBIM «6e3yMCTBa
IUSINHMKA» (2 MMEHHO Y JHOJEl
3TOJI mpodeccuu, MUCHOIb30BABIINK
coMy CBMHIRA 17151 06paboTky (erpa,
00513aTeIPHO  HACTYIAIO PaCcCTPOIi-
CTBO IICUXMKM), INOTPeGOBAIOCH,
YBBI, CIIMIIKOM MHOTO BPEMEHIL.

CeroHs yKe M3BECTHO, UTO COe-
AVMHECHMS CBMHIA TOKCUYHBI, 4YTO
OHM BBI3BIBAIOT HE TOJBKO Gesymie,
HO, HAKATUIMBAsCh B KOCTSIX, CIIOCO0-
CTBYIOT MX Pa3pYLIECHHUIO, IOPDKAIOT
TIOYKM, MBI, JKETYA0K, KPOBET-
BopHylo cucremy. OpHako omac-
HOCTb CBUHIIA, KaK BBIACHWIOCDH, 10
CUX TIOp MEIMIMHON BCE YK€ HEI0-

OLICHNBATACk. B aTOM ybexxnanor yc-
CJIeIOBaHNS, IPOBEICHHEIE YUCHBIMMU
Mucturyra 6nodmsmky 1 KIETOY-
HOJM WMHXKEHEPUM HaumnonansHuoit
akajemmy Hayk benapycn.
I'ny6okoe wm3yueHme BoO3[EIi-
CTBMSI Ha BMOIOTMYECKIE CTPYKTYPHI
XMMMYECKOTO 3J€EMEHTA C aTOMHBEIM
HOMepoM 82 OHM HAYaAIM HOC/IE TO-
ro, KaK OOHAPYKI/IM CEPbE3HbIC M3-
MEHEHMST (PUBMUYCCKMX CBOVICTB ¥ XU-
MMYECKOTO COCTaBa BHEMIHMUX 060-
n04ek (MeMOpaH) KJIETOK KpPOBU Y
JETEN U3 PaiOHOB, IPWIETAOIINX K
Yeprobrusckoit ADC. Kax Brusic-
HIWIOCH TIPY CPAaBHCHMM 3TUX pe-
3yJIBTATOB C aHAIM3AMY TIPOG KPOBH,
B3STEIMM Y KOHTPOJIBHOJ TPYIIIIEI
JeTel, MPOXKMBAIOLINX B 3arPsI3HEH-
HBIX, HO GOJiee YIaJeHHBIX OT CTaH-
LMY PaliOHAX, PaJVMOHYKIMALL IIPO-
M3BECTM TaKMe HOBPEKICHMUs HE
mormn. [lostomy mox moposperne
HOMA/ CBYMHEL, KOTOPOTrO B mpofax
KPOBM y [I€TEH U3 30HBI OTHYIKIACHMS
OKa3aJI0Ch HEOKMIAHHO MHOTO.
Orkyga on Tam B3suics? Ortser
HE BBI3BIBAJI COMHEHMI, TaK KaK W3-
BECTHO, YTO B KpaTep TOPSILIEro pe-
aKTOpa, I7ie TEMIICPaTypa JOCTHTAIA
1,5 TeICST4M TPagycoB, LT IPEIOTB-
pALLIEHMST OIIACHOTO PasBUTUSI COOBI-
it 6sut0  cOpormeno 2400 TomH
CBMHIIA M OH MCIAPSIICS, HE J0JIETAsI
mo nemn. Ho uro6sr nokasats Bpoze
OBl OYEBMIHYIO IPUIMHY HOSIBICHNSI
IeeKTOB KPOBM, HY>KHBI OBUIM [JaH-
HblEe OMOJIOTMYECKUX UCCIIELOBAHMIA,
a B HAYYHOJ JIMTEPATYPE, T/e HAKOI-
JleH GOraThIfi MaTepPUaI O Pa3pyLIv-
TEJIBLHOM JEHCTBUY CBYHIA HA BHYT-
peHHME CTPYKTYpHl KJIETKM, HE yia-
JIOCh HAJTM HPAaKTUUECKM HUUETO,
YTO TOBOPWIO OBl O BIVMSIHMM 3TOTO
MeTala Ha (PYHKIMOHMPOBAHME
MeM6paH. BosmoxHO, BbLICHEHME
MeXaHM3Ma PaspyILINTEILHOTO
HEVICTBUSI METAJUIA BHYTPU KIETKU
HACTOJIBKO IMOTJIOIIAJO BHMMAaHME
UCCIIENOBATENIEN, YTO BO3MOXKHOMY
HpoLECCy NPOHMKHOBEHMsI CBMHI[A
yepe3 IUIA3MATHUYECKUE MEMOpaHbI

DOTO MAKCUMA MPYMACA

Exarepuna CJIOBOXAHWHA (sTopas cneea) ¢ konneramu

Anekcanppoit CKOPOBOTATOBOW, Eneoit
3ABITOPOHEBOWM u lioamunon NIYKbAHEHKO

IIPOCTO HUKTO HE MPUAAT 3HAYCHISL
W, xax BBLICHMIOCH, 3p3L.

IIpoBsens nccrenoBamms Ha M30-
JIMpOBAaHHBIX MeMOpaHax, Genopyc-
CKJI€ yUCHBIC JOKA3a/IH, YTO OBPEXK-
JeHMe BHEIIHMX O0DOJIOUYEK SPUTPO-
IIMTOB U JIEKOLMTOB TIepudepmdec-
KOV KPOBM CBVMHLOM (MKCHPYETCs
pH 0601 KOHIIEHT Py METaIa,
V1 3TO ¥MEET JIs1 KPOBSIHBIX TEJIeL] He
MEHee TsDKENble IOCIEACTBIUS, 9eM
IIpYI CBUHIIOBOM OTPABJICHUM UX U3-
HyTpHL.

— Kuerounas meM6pana Kposs-
HBIX TEJIEL] — 3TO HE IIPOCTO 00607104~
Ka, 4 CJIOXKHAs CUCTeMa OGOPOHBI OT
BHEIIIHETO  BO3AENCTBUA, CPEAa,
obecreunBaloLIas U PEryInpyonas
(hU3MOIOTMUECKYIO aKTUBHOCTD
KJIETOK, — TIOSCHSET 3aMECTUTEID
AMpeKTOpa 10 Hay4Ho¥ paboTe VHc-
TUTyTa 6MOPUIMKM M KIECTOUHOM
nmwkenepun HAH bBenapycn, sase-
Aylolias 1abopaTopueii MemMIMHC-
KOV GVMO(U3NKM, HWICH-KOPPECIIOH-
nenr Exarepmna CroboxkannHa. —
MeMO6paHEI SIBIISIOTCS MECTOM JIOKA-

JIM3ALMY BOKHEVIINX MOMMQYHKIN-
OHAJBHBIX KOMIUIEKCOB, KOTOpHIE
006/1a1al0T  YAMBUTEIIBHOI COIJIACO-
BAHHOCTBIO ¥ GBICTPOTOI EHCTBIAL.
Kierounsie 0601049k MMEIOT OYEHD
Pa3BUTYIO CTPYKTYPy IHOBEPXHOCTH,
YTO BOKHO A1 HUX, ITOITOMY MBI
PELLNMIM HOCMOTPETD, KaK 3Ta CTPYK-
Typa M3MEHSETCA IO BO3IEHCTBIEM
ceuHna. Bmecre ¢ yuensivmn MucTn-
tyra ¢usuxkn HAH Benapycn mmt
HIPOBE/IM CEPUIO IKCIIEPUMEHTOB Ha
ATOMHO-CHJIOBOM MMKPOCKOIIE 1 06-
HapY>KWU/IM, YTO CBMHEL CIJIKMBAET
MHOTOUMCJIEHHBIE HEPOBHOCTHU KJIe-
TOYHO}M OOOJOYKM, 3IHAYUTEILHO
YMEHBIIAs IIOMIAAb €€ IOBEPXHOC-
. Beeit riayOuHBL MeIMIMHCKHUX
TIOCJIEICTBUI 3TOTO BO3IEVICTBUS MBI
ele He 3HAEM, MCCIEJOBAHMS IIPO-
JOJDKAIOTCS, HO yIKe Celfdac OueBu/-
HO, YTO «OTYTIOKEHHas» MeMOpaHa
KJIETKM Xy’Ke IIEPEHOCUT KUCIOPO,
HE TaK aKTMBHO pearupyer Ha BJIMs-
Hye (paKTOPOB BHEIIHEI Cpefsl. Bol-
HOJIH:AS CBOIO OXPAHHYIO (PYHKIMIO,
TO €CTh «3aKPHIBAsI BEPh» TIEPES OfI-

HIUMMU BEILECTBAMM ¥ PACTIaXMBas IIe-
pexn apyrumu, MeMOpaHa Jarie OIm-
6aeTcs1, U B Pe3ysbTaTe CTPAfaeT UM-
MyHUTET OPTAaHM3MA, NBIXATETbHAS
cucrema u MHoroe apyroe. Hamm
GBUIO YCTAHOBJICHO TAKKE, UTO BO3-
JENCTBME OJHOTO U TOT'O K€ KOJIMue-
CTBA MOHOB CBMHIIA HA 3PUTPOLATEL
JeTell M B3POCIBIX JaeT B 2-3 pasa
6oJ1ee CHIbHBII HEraTUBHBI 3((eKT
MMEHHO B IICPBOM CIIy4ac.
OGDbeKTOM MPYUCTAILHOIO BHU-
MaHMA 6enopyccKux 6MOoPU3NKOB
CTaJl HE TOJBKO CBMHEL], HO M TaKUe
MeTaJIBl, KaK LIMHK, TIOMIHMI, HU-
KeIb ¥ APyrMe MUKPOIIEMEHTEI,
CBSI3b KOTOPHIX C IOBPEKICHUEM
MeMOpaH KJICTOK KPOBY ¥IMJ HEMaB-
HO 6buta ycraHoBieHa. Bymyun mo-
JIE3HBIMM Y JKE HE3aMEHMMBIMU B
HeGOIBIIMX KOJMYECTBAX, 3TU Me-
TAJUIBI CTAHOBSITCS IPUYMHON Pa3BU-
TSI MHOTHMX TSDKEJBIX 3a00JIeBaHMI,
€CIM MX KOHIEHTPAIMs B KPOBHU
HAMHOTO IIPEBBIIIACT KPUTHUECKYIO
Beranyy. Hampumep, amomumamit
Ioje3eH [ys1 oOMeHa BeIecTB,
OYeHb HYKECH NPV MOCTPOCHMM TKa-
Heil OpraHM3Ma, HPM pereHepanymu
KOCTEN ¥ HE CJIy9aliHO BXOJUT B COC-
TaB MHOTMX MEIMLUMHCKIX IIperapa-
toB. Ho aror Meramt He 3pst orHO-
CUTCS K YCIOBHO TOKCHUHBIM 3JI€-
MEHT4M, ¥, HAIPUMep, BO MHOIUX
CTpaHaXx M3TOTOBJICHUE KYXOHHOM
HOCY/bl M3 HETO 3AIIPEILECHO, TAK KaK
HpY TIPUTOTOBJICHNMM KUCIION TIMIIM
€ro aTOMBI JIETKO B Hee IEPEXOMST.
CrepncreueM >kKe TIOBBHIIIEHHON €ro
KOHLICHTPAIMY B KPOBYM CTAHOBSITCS
aHeMys, CTapyecKoe cIaboymue, 60-
7esHb AsbIreiiMepa, HapyIleHe
MOTOpPHBIX PEaKLMil y HETelH, pas-
JIMYHBIC HEBPOJOTMUYECKME M3MEHE-
Hys1. OTa pobiieMa He OrpaHMYyBa-
eTCs1 pAliOHAMM, T/€, HAIPUMED, pas-
BMTA IBETHAst MeTatyprusi. B Bema-
pycu IpOBEIEHHOE TPU Toja Hasaj
obcejoBaHme JieTell M IOAPOCTKOB
[OKa3aJ10, 4T0 6oJiee UeM y HOIOBH-
HEI JIOITyCTUMBI YPOBEHb «KPBLIATO-
rO META/UIA» B BOJIOCAX IIPEBHIIIICH.

Huxkens, mcnonssyemsiit B cot-
HSIX IPOMBIIIICHHBIX TEXHOIOTMIL,
CUMTAETCSI OFHMUM M3 CAMBIX IIOJIE3-
HBIX METAUIOB M UIPaeT HE IOCTIEN-
HIOIO POJIb B GMOXMMMM OPraHM3Ma.
B wacrHoCTM, 3TOT MMKpO3IEMEHT
HE3aMEHMM U1 pery/uiimu o6MeHa
JHK, npormeccoB kposersopenms.
OpHako ero coegyHeHNs IPUSHAHEL
BceMMpHOI?I OpraHM3aLuen 3ApaBo-
oxpaHeHus u Mexaynapomasim
ArEHTCTBOM JCCIEAOBAHUI paka
KaHICPOTCHAMM TIEPBOI T PYIIIIEI
OIIACHOCTY, A OT AMEPVKAHCKOM ac-
COLMAlMM AUIEPrOJIOrOB ITOT Me-
TAJUL TOJIyYWI HEAABHO TUTYI «All-
nepren rogar. [Ipumepno To xe ca-
MO€ MO’KHO cKas3aTb u o muHKe. OH
BXOAMUT B cocTas 6osee 200 depmen-
TOB, 1 6€3 HEro He MOTYT (PyHKIMO-
HMPOBATb HEKOTOPHIE KOMIIOHEHTHI
AHTMOKCUIAHTHOM 3aIUUTHL Opra-
HM3Ma, HO BBICOKAs KOHIICHTPAIIMs
€ro B OpraHM3Me CrocoGHA CIIPOBO-
LMPOBATh PA3BUTHE CCPHE3HBIX 3a-
Gonesarmit. Cl0BOM, KaK TOBOPII
[Tapanernsc, «Bce ecTb si, M Bce €CTh
JIEKApCTBO, ¥ TOJBKO [03a [EIacT
BELIIECTBO SIOM MM JIEKAPCTBOMY.

Omnpegemnts ke IOPOr OIACHON
KOHLIEHTPALMY TSDKEJIBIX METAILIOB,
9TO6Bl IMPOBECTM KAYECTBEHHYIO
PAaHHIOI AMATHOCTHKY 3aboJeBa-
HIUI, TPAKTUYECKAs MEIMIMHA Ce-
TOAHS He MOXKET — CIIMIIKOM JOPO-
' HeOOXOAMMEIE IS 3TOT0 Ipubo-
per. Bor movemy onmoit us mesert
YUIEHBIX CTAT0 CO3JaHME TOYHOTO,
IPOCTOTO B UCIIOIB30BAHNUM 1 OTHO-
CUTEJIBHO HEJOPOTOro METOAA AMAar-
HOCTVKM, KOTOPBIIT ByIeT JOCTyIIeH
€C/IM HE KOKIOM IMOJMKIMHUKE, TO
XOTsI OBl PErMOHANBHBIM GMOXMMI-
YECKUMM MCCIEA0BATENbCKAM LIE€HT-
pam. Mzest meTona yske maTeHTyeT-
Csl, ¥ TOCKOJIBKY 3aKJIafBIBACTCS
OHA IIOJ BBIIIYCKAEMBIN CEPUITHO
npubop, TO eCcTh HAAEK/A, YTO HO-
BMHKA IIPUAET B OTEYCCTBEHHYIO
MEAMLMHY.

Jmurpuit TOMEJILCKUI

 2BPUKA| ==

bepernre HepssI
Y CMOTPUTE
HA 3BE3/IbI

UYero ToIBKO HM M3yUaIOT yue-
uote! Ecn rosopurs xoporko, To
BCE! Hackoneko 3to BCE HyskHO
YeJI0BEYECTBY, TPYHSHO CKAa3aTh.
Bemnkwmit  yuenstii-pmnocod Vim-
manymwn KanrT rosopmi, uro kpo-
Me HPaBCTBEHHOTO 3aKOHA BHYTPU
HaC OH HE YCTaeT YAMBISATHCS
3Be3AHOMY Heby Hax HaMu.

JericturensHo, 3Be3gHoe HEGO
BCErZa BJICKJIO yYEHBIX MyxKeit. Bor
COBCEM HE/[aBHO aCTPOHOMEI C/IeJIa-
JM BBIBOJ, UTO pacumpenne Bee-
JICHHOJ HMKOIJa HE IPEKPATUTCS.
Taxoke oBM HamM cr1oco6, Kak BhI-
SIBUTH CYILECTBOBAHME HE NAIOLIEH-
Cs JUISL TIPSMBIX HAGIIONCHUIT TEM-
HOJI SHEPIHUM, KOTOPast IPOSIBILIET-
€S MICKIIOYNTENBHO 110 TPaBUTALIN-
OHHOMY JIEVICTBMIO ¥ IIOKA HE MO-
3KET 6BITh 0GHAPYIKEHA APYTUM CIIO-
coboM. Yd4eHBIM NOTPe6OBATOCH
pasBUTh HOBBIC MATEMATUYECKHUE
MOJIEIN, 9TOOBI COCTaBUTH TOYHBIE
KapTHl pacrpeaeeHus Marepun. B
COYETAaHMM C JAHHBIMM O PACCTOSI-
HMSIX 9TO JaeT BO3MOXKHOCTB pac-
cumTarh Cyns0y Beenennoit. «byxk-
BAJILHO MOXKHO BUJETb, KAK IPaBU-
TAalysI ¥ TEMHasi MaTepyst CrubaioT
M300pKEHNMST NAIBHMUX (DOHOBBIX
FaIaKTUK B JyTU», — C BOCTOPIOM
paccKassBaI OJMH M3 aBTOPOB VC-
cnepoanyst Opuk [xamno us Jla-
60paTopuy PeaKTUBHOTO JBIDKEHIS
B Ilacanene (CIIIA). A Bens kpome
BBILICYTIOMSIHYTOM  J1abopaTopuu
TaiHBl TIAKTYK pPasTajbBAIM B
Yunsepcutere Ilposanca (Ppan-
mms), Wenbckom YHMBEPCUTETE
(CHIA), Yuusepcurere Konenrare-
Ha u JlapemckoM yHuBepcurere
(BenmkoGpuranus). [launse o
CKOIUICHMM TUIAKTHK cobpamm c
HOMOIIBIO OPONTATEHOTO TENECKO-
na Hubble, cronmocrs kortoporo,
KCTATH, IPEBHIIIACT MILIMAPS JOJI-
JapOB.

He 6ynem xpusurs myuroi,
MaJIo KTO Ha IIJIaHeTe 3eMJI B CH-
JaX IOHATH, UL 9Ero MMUCTEp
Jxanmo u ero BecbMa MHOTOYMC-
JICHHBIE KOJUIETY BO BCEM MMpE Tpa-
TSIT MWITMOHBI JOJIIAPOB M €BPO HA
nogo6Hble uccaegoBaua. Ho...
KTO 3HACT, KaKMe 3HAHUS OymyT
BOCTPEOOBAHEL B OyAyIeM.

A BOT u3yucHME 3BE3/IBI IO MMe-
uu CosHue HOCUT yKe BIOJIHE
npuknagHoi xapakrep. Ilo mpor-
HO3aM CIeIMaJInucTos Harmonans-
Horo ympasiaenus CIIIA mo aspo-
HaBTUKE M MCCIETOBAHMIO KOCMMU-
geckoro mpocrpanctea  (NASA),
CouHIle «IIPOCHETCS» TIOCIE MHOTO-
nerneit crstuku B 2013 roay, uro
MOXXET MPUBECTM K TEXHOTEHHOM
karacrpoge Ha 3emne. MarauTHbie
Gypu «obecniedar» cOOV KOMMyHMU-
KAI[MOHHBIX ¥ KOMIBIOTEPHBIX CUC-
TEM, BBIBEAYT U3 CTPOSI MOGWIILHYIO
M CIyTHUKOBYIO CBSI3b, BBI3OBYT
cbou B paboTe a3POIIOPTOB.

Ho BepueMcs ¢ Heba Ha 3eMIIo.
Jlyammme ympl denoBedecTBa HE
OIMH JECSATOK JeT IBITAIOTCS IIo-
HSTb, IIOYEMY HAIIl MO3T CTApEeT, a
ero obazarenb CTaHOBUTCH, KaK OBl
MOMSITYE CKa3aTh... B 06111EM, CO00-
pKaTh HAYMHAET TOPaA3TO XYKe,
geM B Mosiogsle ronsl. OKasbpiBaer-
cs, OOHMM U3 BUHOBHMKOB SBJIAET-
cs1 xpormdeckmit crpecc. Kak seer-
A4, LEPBBI yaap IPUHSIN HA ceOst
mpiy. (B 2002 ropy yuensie Bbisic-
HWIM, 410 TeHoM Mbimm Ha 80%
coBmajaer ¢ denosedeckum.) Hec-
KOJIBKO 3BEPHKOB ITOMECTU/IN B Ma-
JeHbKME OyTHIIOUKM Pa3MEPOM
50 M1, KOTOpBIE ITOCTaBMUIN Ha BYO-
pupyoomyio 1m1argopMy, BKIOUMB
HPY ITOM SIPKMIT CBET ¥ MOILHbIE
muaaMuky. «[IeITKa» pymmmace maTse
9ACOB U IIOKA3AJIA, YTO CBSI3U MEXKIY
HejipoHaMy (HepBHBIE KIETKM) IUII-
HOKAaMIIa, CEKTOPA MO3Ta, KOTOPBII
yJacTByeT B (POPMMPOBAHMM MHO-
IMX TUIOB MaMsTH U Iepedopma-
TUPYET KPATKOCPOYHYIO IAMSTH B
JOJITOCPOYHYIO, CEPHE3HO OCIAbINL.
HepsHeie ki1eTku Kak 65 OKA3aINCh
HOJpPE3aHHBIMU. A 4YeM MeEHbIle
HEVMPOHHBIX CBA3EH, TEM XYK€ KJIET-
KM MO3ra 0OMeHMBAIOTCS MH(OpMa-
myeit. Takum o6pasoM, HOBas MH-
(opMaLys He TOJBKO HE COXPAHsI-
ercs, HO Jaxke He ycBamBaercs. Hy
a BBIBOJ, CTap Kak Mup — Geperure
HEPBEHI, 4 TO KO BCEMY IIPOYEMY ellie
U HOTJIyIIeeTe.

PS. Kcrarn, yciosus, B koro-
PBIX HAXOJMINCH MBIIIIY, HE II0KA3a-
JIUCh BaM 3HAKOMBIMM, OCOOEHHO
TEM, KTO IIOJIB3YETCs 3JIEKTPUUKA-
MM ¥ METPO B YacC IMK’..

Anron AJIEKCAH/IPOB
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