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,KAK OOSIBMJIACb 3TA BPOlliiOPA 

3Ta 6pounopa no llJiaHaM H3AaTeJibCTBa «COBeTCKaSI 
PoccHSI>> AOJDKHa 6wia Bblii:TH B CBeT B ·1990 ro.n:y. reoprnH: 
HnKoJiaesnq <l>Jiepos oqeub ee X<JI.aJI. Ho-Man H3AaTeJih
CTBa Tpelll.aJI no UIBaM, He 6blJIO 6yMarH. J.1 XOTSI B pe.n:aKU,HH 
uayquo-nonyJISipuoH: JIHTepaTyphl naM nepe.n:ann y)Ke roTo
syiO BepCTKy -Ji OCTaBaJIOCb )KJI,aTb CHrHaJibHOro 3K3eMllJISI
pa, H3A3Te.JlhCTBO BhlHYX<JI.eH06blJIO nOHTH Ha paCTOp)KeHHe 
.n:orosopo~ c. OOJihUIHHCTBOM asTopos. O.n:naKo, TO, qTo ue 
CMOrJIO · CAeJiaTh. rocy.n:apCTBeHHOe H3A3TeJihCTBO,. B3SIJI .Ha 
ce6SI H3A3TeJihCKHH OTAeJI 06he.n:nueuuoro HHCTHTyTa SIAep
HhlX HCCJieAOBaHHH. 

Bporu.Ophl cepun\<Hayl<a _.:. ~apo.n:y>> neqaTanHCb B 
<<CoseTcKoH: Poccnn» M'iioro· Jiei~ AsTopaM'n :J<aX<JI.oH: ·Ma::. 
JieHhKOii KHH)Keq~H 6~H ABa qeJIOBeKa ..:..._ ytieHblH. H )Kyp
HaJIHcr HJIH nHcaTMb. Kor.n:a Sl npnruen B uay~i{o!.nony JISip
uylo pe.n:aKU,HIO c llJI~lHOM H 3aSIBKOH, HM.II reopm5i: HHKOJia
esuqa npoH3BMO Marnqeci<oe .n:enCTBHe __; TeMa6blJia cpa3y 
o.n:o6peua n' !Ja4anacb pa&na:·oua oKa3anacl,.n:OJiroiiui<po
noTJiusoH:. llepsom}qaJihHhlH 3aMhlCeJI H3MeHHJIC.II uey3ua:.. 
saeMo·. B riocne.n:ueH:, qersepTOH pe.n:aKU,HH, npe.n:npHH.IITOH 
no HHHU.HaTIIBe reoprn.ll HHKOJiaesuqa, e.n:sa JIH oCraJiac& 
qeTBepi'b ()T Toro; qTO 6blJio s nepsoM sapuauTe. TaKHM y')K 
6ecnoKORHhlM aB!OpoM 6blJI ai<a.n:eMHK <IJJiepos. 

llpou,ecc nucauu.11 Ka3aJIC.II suaqane npoCThlM: seqepa:
MH Mbl COOHpaJIHCb y reopruSI .HHKOJiaesuqa B .n:y6ueHCKOM 
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JI.OMC, no BbiXOJI.HbiM HHOrJI.a -BCTpCl!aJIHCh B MOCKOBCKOH 

KBapTnpe IL/IH <<MCTOJI.Hl!CCKOM Ka6u.;eTC>>, TaM )KC, ua Co

KOJic. Ou ~eJI.po paa6pachlsan MhiCJIH u HJI.CH. Koe-KaKne 

QJaKTbl H CIO)KeTbl 3aHMCTBOBaJIHCb H3 ny6JIHKaLJ.HH B HalllCH 

HHCTHTYTCKOH ra3CTC, uayl!HbiX AOKJiaJI.OB, uaytJHO-nony

JI.sipHbiX BbiCTJimCHHH. flOTOM BCC uanncauiroe B Ol!CpCJI.HOH 

pa3 nOJI.BCprMOCb ocTpoif iie~aJI.HOH KpHTHKe H nepCJI.eJibi
BaJIOCh., 

'<,;,,cTCKCT3TOT nepeJI.aBaJIC.si BO MHOrHC pyKn,.6biJI o6neK

TQM . crporoii ,aKcnepTH3hl Ko.Tiner u yqeunKos aKaJI.eMnKa. 

floKa,, HaKOHCU., .B OJI.HH npeKpaCHhiH;·BCCCHHH"ii, JI.CHh Ha 

~O~KOB~f5:0H KBapTHpe · HC 6hiJia flOCTaBJICHa ~OCJICJI.H.sl.sl 
TO'!Ka.: _,· · , ,' 

KouetJHO,' Koe B l!CM 3Ta:KHH)KCtJKa y)Ke ycTapeJia. Bee.:. 

TaKH flOCJICJI.HHC TpH-l!CTblpC roJI.a Ol!CHh MHOroe H3MCHHJIH 

u B'Hameii )KH3HH u a·uayKe. Kce OT tJero s MaTepuanax, 

paCCl!HTaHHbiX Ha MaCCOBOro l!HTaTeJI.si;·Tenepb npHlllJIOCb 

OTKa3aThC.si. Mue )KC 3Ta 6pom10pa JI.Opora TCM, '!TO coxpa-

HHJia MhiCJIH u HJI.CH Teopm.s~ HnKoJiaesuqa o pa3BHTHH 
uayKn, ee npaKTJtlJeCKOM aualieuuu.'O ueOtJXoJI.HMOcTH ce 

m!pe'cTpoiiKH. 0 m6en'buhlx iviR uayKn 'ail,M}flHtCTpaTHBHO
l!HHOBHMX.nOJI.XO~ax. 0 HOBbiX' n.n'auax'it HaJI.e~ax: Oii no 
~-P~~o)\·~ csoe~_6hiJI onT~1.mcT?M.,{:T,P?i<~ 3TH n,u,cannch 's ; 
nepBbiC rQJI.bl nepeCTpOHKH. )Ku3Hb6ypJIHJia KJIIOlJOM. JI,y-

, XOBHOe oc'Booo~CHH~. uec.rio i.aJI.e~hl, liT{) ;:~OPlJCCKH~ 
TPYA npespaTHTCSI, uaKoue~, s riiaBHhiii CMhiCJI )K'itauu. ' 

·on ~lJCHh )KJI.~JI :BwxoJI.a <;3Tux ~C3JI.ecy~ux itouos>>, 

npeJI.s~yman, KaK paaolllJie~ 6powlopy cs~uM ~OJIJieraM, 
APY3hSIM, cMe)KHHKaM, KOTophlx-y nero 6biJio seJim:oe.Muo;

)KecTso. OroptJaJicst, KOrJI.a s uaJI.aTeJihcrse s oqepeJI.uoii paa 

OTBetianu, liTOlJhiijyCTHTb 6pom10py ~HJIJIIOCTpau.u.siMH HCT 
HHKaKOH TCXHH'!CCKOH B03Mo)KuocTH. «Hy, HHlJCro, - ro

sopuJi ou cc6e B yTcmeune. - Y. TyMauosa eCTh npeKpac-
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HbiC QJoTOrJlaQJHH, H Mbl BMCCTC C KHH)KKOH pa30lllJICM HX 
TO)KC no aJI.pecaM>>. · 

B 3TOM BhlnycKc u uaJI.aTeJihCKnii OTJI.eJI, u IOpuii TyMa

uos, " 5I nOCTapanHCh Yl!CCTb OQ)KeJiaHHSI reopru.si HHKOJia
CBHl!a. )KanKO, KOHClJHO, '!TO TaK, n03AHO ... 

E. MoJitJauos. 

JI,y6ua, Q>cspaJih 1993 r. 

-. 
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OCHOBbl HOBOM .MH.[(YCTPIUI 
'!· 

HeKuli.ocTpoyMHhiH4eJioseK 3aMCTHJI, 4TO ytJ:eHhiC-

3TO .rlro~it, KofopbiC cTpeMsrTc.si y~oBJICTBopnTh co6cTseuuoe

JII060nhiTCTBO 3a C4CT rocyJJ:apcTBa •. Ho BC):Ib U rocy~apCTBO 
HC OCTaCTCSl 3):1CCb BHaKJia):IC! 00):ITBCp)K):ICHU_ll TOMY HCMa-_

JIO, 0 4CM, B tJ:aCTHOCTU, CBU):ICTCJibCTBYCT Hall paCCKa3. 

PaccKa3 o TSl)KCJihiX uouax, pmKJJ:CHHhiX B ycKopuTeJisrx. 0 

TOM, KaK HCJICI'OK II napoli ~paMaTII4CH nyTh OT ll):ICH ~0 

pe3yJihTaTa u ero «npuJimi<euusr>> K npaKTIIKe. CJiosoM, o 

npCO):IOJICHHH HCQ)KH):IaHHOCTeli, BCTpC4aiO~HXCSl Ka)K~biH 

~eHh Ha nyTH lfCCJie~OBaTCJISl. 

.[(JISI O~HOI'O II3 aBTOpOB npe):IMeT ~aHHOI'O pa3I'OBOpa -

CHHTe3 CBepXT51)KCJibiX 3JieMeHTOB ll llCllOJib30BaHIIC MeTO

):IOB Sl):lepHOll QJU3UKII B CMe)I(HbiX 06JiaCT51X HayKHH TeXHII

KH, pa3JIH4HhiX o.fpaCJisrx uapo~uoro xo3srlicTsa - rJiaBuoe 

JJ:CJIO ero )KH3HH. HatJ:aTo ouo 6hiJIO no~ pyKoso~cTiWM aKa

JJ:eMuKa 11ropsr BacUJiheBntJ:a Kyp4aToBa, KOTOphiii 6hiJI ua

cTosrw.liM crpaTeroM: ):laJibHOBH~HhiM, yMeiO~HM npHHII-
- . . . . 

MaTh pemeHHSl, MHOrUM nOHatJ:aJiy Ka3aBlliUeC51 HC04CBH~-; 

HhiMn. Bo3rJiaBJISlJI orpoMHhiH KOJIJieKTHB, r):le PMOM c 

ytJ:eHhiMH TPY~UJincb IIH)Keuepw, cneu.naJIHCThi caM oro mii

poKoro npOQJHJISl. 3TO 6hiJia IJ,MaSl apMHSl, ll OHa C03~aJia'B 
KOHIJ,C KOHIJ,OB aTOMHblll ~HT Po~HHbl. Celiqac 0 TOM nope 

uanucaHbi KHIIrii, a TOr):la see pa6oTbl ~ep)l{annch no~ CTpo

rnM ceKpeToM. Me)KJJ:y TCM B paMKax «aTOMHOH npo6JieMhi» 
' 3pCJia OTpaCJib, KOTOpyiO Cei'O~HSl MO)KHO yBepeHHO Ha3BaTh 

<<TSl)KCJIOHOHHOH HH~yCTpiiell>>. 
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<flii3HKa T51)KCJibiX IIOHOB -·MarnCTpaJibHOe HanpaBJie

. une ~e51TCJihHOCTII Jla6opaTOpHII MepHbJX peaKIJ,IIH 06-he.

~nueuuoro IIHCTHTyTa MepHbiX IICCJie~OBaHHH. Jla6opaTO

pii51 BHeCJia 60JiblliOH BKJia~ B QJy~aMeHTaJibHYIO HayKy ll 

3aJI0)KliJia OCHOBbl ~JI51 MHOriiX npaKTII4eCKHX npuMeHeHHH. 

-B 'oTJIH4He OT aKa~eMHKa <flJiepOBa - n04CTHOI'O ~ll
peKTOpa ~JTOH Jia6opaTopnu, BTOpoif. aBTOp- )KypHaJIIICT, 

OT~aBlliHH 6oJiee ~BYX ~eC51TKOB JICT neqaTHOMY Oprauy 

0115111. 

Jla6opaTopn51 MepuhlxpeaKIJ,Hif.- «He caMaSl CTapa51>> 

B 4HCJie Hay4HO-HCCJie~OBaTCJibCKHX KOJIJieKTHBOB Me)K

~yuapO~HOI'O _ Hay4HOI'O IJ,eHTpa COIJ,IIaJIHCTH4eCKHX CTpaH 

B .[(y6ue. Jl:a· ll caM IJ,eHTp cpaBHHTCJibHO 'MOJIO~: OH 

ocuosau s 1956 ro~y, a ero u.enn u 3a~aqu B Y CTaBe c¢op

MyJiupoBaHhl TaK:· 

- o6e.crreqeiJ:ne coBMeciuoro npoBe~eun51 TeopeTuqe

cKnx u 3KCnepiiMeiiTaJibHbiX pa6oT B o6naCTu Mepuoif 
QJH3HKH;. . . 

..:.... CO~eHCTBHe ee pa3BIITHIO B CTpaHax-yqaCTHHIJ,aX ny

TeM06MeHa OllhlTOM II ~OCTII)KeHII51MH; 
- nOMep)KaHue CB513H C 3aiiHTepeCOBaHHhiMH HaiJ,HO

HaJibHbiM~ u Me)KJJ:yuapo~-HhiMu uayimo-ucc.iJ.e~osaTenb.:. 
CKHMH ll ~pyrnMII OpraHII3aiJ,H51MH ~JI51 ll3biCKaHH51 HOBbiX 

B03MO)KHOCTeif. npHMeHeHHSl aTOMHOH 3Heprnu; 

___: CO~eHCTBHe BCecTOpOHHeMy pa3BHTHIO TBOp4eCKHX 

CnOC06HOCTeif. Hay4HO-HCCJie~OBaTCJibCKHX Ka~pOB. 
BCSlKOe HOBoe B03HIIKai!T TaM, r~e 6biOT QJOHTaHbl ~eif.; 

a MetlTaTMH Hepe~KO onupaiOTC51 Ha rJiy6oKue,· T04Hble 

3Haun51u pa3uocropoiuiuif. onhiT. 11~e51, KoTOpoif noKJIOH51-

JIIICb aJIXHMHKH, npe:He6pera51 HaCMemKaMH·ll I'OHeHH51MII, 

npo6UJiaCb CKB03b BeKa. « ••• 51 ~yMaiO, - ITHCaJI aKap;eMHK 

A.E.<DepcMaH cswme noJiyBeKa ua3a~, - anxuMuKu~oJI)K
Hhl 6biJill: · 6hl npii3HaTb, '4TO ilx '¢auTa3uu · npeTBopeHhl B 
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:>KH3Hh n ~a:>Ke npeB3oimeHhi qeJioBe'lecKHM reHneM>>. A Be~h 
B .Te ro~hl ellJ,e.He 6hlJIH nocrpoeHhl MOllJ,Hhie II,HKJIOTpOHhl H 

B . HX TIY'IKaX ·He pO~aJIHCh • HCKyCCTBeHHbie · XHMH'leCKHe 

:;meMeHTbi.· ·'• 

.... MHoroe H3MeHHJIOCh 3a noCJie~Hee BpeMY •. Iloncnme 

npopolleCKHM OKa3aJIC51 BhlBO~ H3BeCTHOI'O ~aTCKOI'O <i:JH3H

Ka-TeopeTHKa Ore.Eopa, MJia~wero.B.z:inHaCTHH Ho6eJieB

CKHX JiaypeaTOB; 0 TOM, 'ITO 51~epHa51 <l:Jn3HKa 6JIH:>KaHWHX 

JieT- ::no npeHMyllJ,eCTBeHHO ¢H3HKa T51:>KeJihlX HOHOB.Ee: 

cero~H51· yqeHhie Ha3hiBaiOT yHHKaJihHhiM ncnhiTaTeJihHhiM 

TIOJIHI'OHOM, r~e MO:>KHO «KOHCTpynpoBaTh>> H H3y_'laTh CBOH-, 
* 

CTBa HOBblX aTOMHhlX Mep H CB513aHHblX C HHMH npoii,eCCOB. 

Ilo~o6Hhle «llOJIHI'OHbl>>.eCTh KaK.B ,Uy6He H B Jia6opaTOpH51X 

cTpaH, -:-, yqacTHHU. OlTheAnHeHHOro. nHCTnTyTa y~epHhiX 
ncCJie~oBaHnii, TaK n B .ycKopnTeJihHhiX u.eHTpax AHrJinn,. 

<DpaHII,HH, ,<I>Pr, CiliA n ~pyrnx rocy~apcTB. O~Ha n3 ca

MhiX 3aXBaThlBaiOII1,HX H nepcneKTHBHbiX 3a~aq ·- CliHTe3 

HOBhlX :=meMeHTOB Ta6JIHII,hi MeH~eJieeBa. 
KaK ,'laCTO 6hmaeT, n~en,, MeTO~hi, MortiHaY .ycKopn

TeJibHaY 6a3a H TOHKHC HHCTpyMeHThi, npe~Ha3Ha'leHHbie 
~JI51 paCKpblTH51 ¢Yll~aMeHTaJibHhlX 3~KOHOB npHpO~hl, npH- .· 

BeJIH K. noncrnHe y~HBHTeJihHhlM pe3yJihTaTaM, KOTOpbie, 

CTaB ~OCT051HHeM y'leHhlX, HaWJIH CBOe MeCTO H B npaKTHKe. 

qTO :>Ke 3TO 3a pe3yJihTaTbi? 

. · B Jia6opaTopnYx .Uy6Hhi, r~e pa3BHBaeTC51 MeTo~nqe
CKaY 6a3a .,--- OCHOBa .OCHOB COBpeMeHHOH HayKH, C03~aHO 

y:>Ke HeMaJIO TO'IHhlX 3JieKTpOHHbiX npn6.opOB ~JI516HOJIOrH
qeCKHX HCCJie~OBaHHH H ~e~HII,HHCKOH ~HarHOCTHKH,MaTe

MaTH'leCKHXnporpaMM, KOTOphle, K~K H3BeCTHO, Ha'IHHaiQT 

HrpaTbpOJih «30JIOTOI'O 3anaCa>> He TOJib.~O B HayKe, HO H B 

npaKTHKe •. 

. J1 BCe :>Ke ~a:>Ke B 3TOM 3aMellaTeJihHOM p51~Y Bbl~eJI51IOT-: 

C5l MepHhle ¢HJihTpbi - npo~yKT o6Jiy'leHH51 noJinMepHbiX 
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nJieHOK ycKopeHHhiMH TSI:>KeJibiMH HOHaMU. 3TH HOBhiC MeM-

6paHhl llOJIY4HJIH U3BeCTHOCTh ~aJieKO 3a npe~eJiaMU .il.y6-

Hbl. IlopO~HB HX, HaWU «Be3~eCyll1,He HOHhl>> He ll04HJIH mi 
JiaBpax - OHH COCJIY:>KHJIH xopowyiO CJiy:>K6y cneii,HaJIH

craM no pa~naii,UOHHOMY MaTepuaJIOBe~eHHIO B Ka4eCTBe 

UMHTaTOpOB pa~Haii,HOHHbiX noape~eHHH B KOHCTpyKII,H

OHHhiX MaTepnaJiaX, KOTOphle 3a~eHCTBOBaHhl B aTOMHOH 

sHepreTnKe. . . . . 

0 <<npo¢ecCHSIX>> TSt:>KeJihiX HOHOB pe4b noii~eT~aJibWe, 
a ceiiqac e~e pa3 no;:i4epKHe~, 'ITO <<BHa'laJie 6btJio . .il.eJIO>>. 

11 CoapeMeHHHK ¢paHu,y3cKnx3Hu,li~one~n~TOB n caM ecTe

craoncnhtTaTeJih, BeJIHKHH . feTe, ~yMaeTC~, Bll~JIHe MOr 

BMCCTe C HHMH pa3~eJISITb HayKU Ha «CBeTOHOCHhie>> ll.<<llJIO

~OHOCHbie». Ilpaa~a, OH He npeMnHyJI BJIO:>KUTh B ycTa Me
¢ucro¢eJIY CBOe, 3aBeTHOe: <<Cyxa, M,OH_ ~pyr,TeOpll51 Be3-

~e, a ~peBO :>KH3HH llbiWHO 3eJieHeeT>>. l1 TeM He MeHee TaKOe 

~eJieHHe He 03Ha4aJIO npenMyllJ,eCTBeHHOI'O llOJIO:>KeHH51 0~

HHX HayK nepe~ ~pyrnMH. Bee OHH 6biJIH HY:>KHhi acer~a • .Ua 

H CeH'laC HH y KOro He Bhl3hiBaeT COMHeHHH TCCHaSI Me~y 

<i:Jy~aMeHTaJibHbiMH H npHKJia~HbiMH: HCCJie~OBaHH51MH. 

0Hn n~yT He Bp03h, He caMn no ce6e, a onnpastch ~pyr Ha 

~pyra, B3aHMHO o6orall1,astch. 
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.llO «PEKOMEH,ll.AIJ;l111>> MEH,ll.EJIEEBA 
' ~ ' . . - ' 

C ~aBHHX nop l.leJioseK 3a.r:~asaJI ec6e -Bonpoehi: H3 qero. 

eoeTonT oKpy)l(aiOIII,Hii Mnp? ITol.leMy soKpyr eTo.rihKO .Be-
. lll,eCTB, HaXO)l,Sllll.HXeSI B ra3oo6pa3HOM, )Ku)l,KOM, TBep~OM 

eoe.;OSIHHSIX? MmiHo' ~H npcspauiaTb O.ll,Hll Belll.eeTBa B .ll,py

rue u.iiii B eoseeM HOBbie? l1 JIHIIIh oKo.iiO ABYX eToJiei-Iiii 

Ha3a~ eT'a.lio H3Becni:o, q~o see MHoroo6pa3ue s ripupo.r:~e ~ 
CJie)l,eTBHe TeX HJlll HHhiX eo.l.leTaHHH epai!HHTeJihHO MaJIOI'O 

l.IHCJia XHMHl.leCKHX 3JI'eMCHTOB. 

Ho lix esoiicTsa Ka3aimeh so see He eB513aHHhiMlf ~pyr e 
.r:~pyroM. HuKTO He Mor eKa3aTh, .LIOJI)l(CH noSIBHTheSI HOBbiii 

3JICMeHT HJIH HeT,' a CCJIH CJiyl.laHHO OH U OOSIBJISIJieSI; TO 

o6JIHK «HOBOpO)l()l,eiiHOrO>> OO~l.lae 6hiJI OOJIHOH HeO)l(H~aH
HOeThlO )l,JISI nepBOOTKpbiBaTeJieii. CnueoK )l(C 3JieMeHTOB 

poe e Ka)l()l,b!M I'O)l,OM;·H KO BTOpOH OOJIOBHHC npOIIIJIOI'O BeKa 

HX y)l(C Hael.IHTbiBaJIOeh OKOJIO IIICeTlf )l,CeSITKOB. 

llpou.eee OTKpb!THSl HOBbiX 3JICMCHTOB IIICJI Ha npOTSl:

)l(CHUH eTOJICTHii ll 6hiJI Beer)l,a O)l,HHM H3 eaMhiX Ba)l(HbiX 

QJaKTOpOB Hay'IHO-TeXHlfl.!CeKOI'O nporpecea, OKa3biBaiO

lll,lfX BJIHSIHHe Ha npOH3BO)l,HTeJibHbiC eHJibl ll ~yXOBHYIO 

)l(H3Hh qe.rrosel.leeTsa. He TaK ~asHo, y)l(e B HaiiieM seKe, Ha 

oeHose IIepuo~uqeeKoro 3aKoHa MeH.ll,eJieesa 6hiJIH 3anoJI

HeHhi 92 KJICTKH pa3pa6oTaHHOH HM eueTeMbi. 

IIpophiB K aTOMHhiM HOMepaM 3a «6apbepoM>> 92-ro,. s 

3aypaHOBYIO o6JiaCTh·, OOTpe60BaJI OT yqeHbiX e03)l,aHH51 

MOUI,Hoii u~ycrpun sKenepuMeHTa. TpaHeypaHhi )K)J.aJIH 

esoero qaea. l1 oH HaCTaJI. 
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Y6e)K)J.eHHhiii B TOM, 'ITO H3y'leHne ypaHa; Ha'IHHasr e 

ero npHpO~HbiX HeTO'IHHKOB, UOBe~eT· eiiJ;e KO MHOrHM HO-:. 

BhiM oTKPhiTHSIM, Me~e.rreeB B eB~e BpeMsr rinean: «5! eMe.n:o 
peKOMe~yiO TeM, KTO HIII,eT npe~MeT ~JISI HOBhiX.HeCJie~O

BaHHH, O.eo6eHHO TIIJ;aTeJibHO 3aHHMaTheSI ypaHOBbiMH eoe

~HHeHHSIMH». M ripney)K)J.eHne B 1988 ro~y OAHOMY H3 aBTO

poB 3TOH 6pomiOpb1, aKa~eMHKY <I>JiepOBY, UO'IeTHOH Harpa-: 

~hi AKa~eMHH HayKCCCP·- Me~aJIH nMeHH Me~e.rreeBa 
CTaJIO npn3HaHneM .3aCJiyr Beero KOJIJieKTHBa yqeHhiX; HH

:x<eHepoB, pa6o'IHX, pa3~BHHyBmnx paMKH IIepno~nqeeKoii 
eneTeMbl, BUHeaBIDHX Ha3BaHHSI HOBbiX - TpaHeypaHO

BbiX :- 3JieMeHTOB B KJieTKH Ta6JIHU.bl, reHHaJibHO Hallep-

TaHHOH BeJIHKHM pyeeKHM XHMHKOM.. .; . 

· B noCJieAHHx on~T'ax ·B· ,ll.y6H.e nohy<ieHo H:e~KonhKO 
~ ' '. ' ; ;: ; ' : . ' - ,, . . . . . . ' '. . " /' . , ; ' . - . ' 

~eeSITKOB Mep eBepxTsr)l(e.rroro sJieMeHTa e nopS~~J;KOBbiM H07 

Me paM i 1 o: OH. eeii'laC 3aMbiKaeT' IIepno~H'Iec:Kyib Ta6JIH~ 
u.y. c 3TOH, noia' ~aMOH BbieOKOH TO'IKH.TPY~Horo ·~YTH 

\ '; • ., ' v ': : • ~ • • ' ·' •• • • • ' •• 

qpe3Bbl'laiiHo noy'IHTeJihHOii npe.r:~crasJISieTeSI ncropnSI no-
neKOB H HaXO)l,OK B euimi3eTpaHeypaHOB~ ... •'. .· ... 

-~ \ ' ' ·' ' ; . • ' ' ; : • i. - •• • ,i ... ~ 

IIoJIOBHHa H3 18 pyKoTsopHbiX s.rieMeHTOB 6hiJia eHHTe-

3HposaHa B 40-50-e ro)l,hi B Pa~nau.noHHOH·Jia6opaTOpnn 
nMeHn'JioypeHea B BepKJIH (CiliA) rpynnoii no~ pyKoBo~
eTBOM O~HOrO ll3. eaMbiX H3BeeTHbiX aMepuKaHeKHX yqe.:. 
HhiX - npo¢eeeopa TJieHHa Cn6opra. Bee. 9. sneMeHTOB 

o6sr3aHhi eBOHM nosrBJICHHeM MCPHhiM peaKTopaM .:-:- oeHoB
HOMY HHCTpyMeHTY ~JISI OBJia)l,CHHSI aTOMHOH 3Heprneii. Ta-

.) .. . . . 
KHM o6pa30M, aMepnKaHeKlfe QJH3HKH· H XHMHKH, Onepe.,-

)l(aBIDHC eoseTeKnx yqeHhiX, MoHonoJihHO OTKphiJIH xnMH

~eeKne sJieMeHThl oi 93~ro - .HenTyHHSI AO 101-ro ·_,... 

MC~eJICBHSI: HX eHHTe3 npOBO)J,If.1IeSI npH 3aXBaTe HCHTpO

HOB MPaMH-MHmeH~Mn,-npnHaAJIC)l(am;nMn 6oJiee JICrKHM 
' . 

3JICMCHTaM. 

ll 
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KaK Mhl y6eJJ;HMCSI liYTh nOJ)Ke, <<peaiTopHhlii>> MCTOA 

JJ;aCT cneu;nanucraM CiliA B03Mmi<HOCTh nepBbiMH npnMe

HHTh <<MCPHYIO TCXHOJIOrHIO>> H JJ;JISI npOH3BOJJ;CTBa BbiCOKO

KaqCCTBCHHbiX MCPHhiX ¢HJihTpos~ l.JTo6in pemcrpuposaTh 

OCKOJIKH JJ;eJICHHSI·HOBbiX S~ACp, KOTOpbiC o6pa3yiOTCSl B pe-

3YJihT3TC 6oM6apJJ;HpOBKH.TSI)KeJihiX MCP noToKaMn HeiiT

poHoB, OHH HCDOJib30BaJIH nJI3CTHKOBbiC JJ;CTCKTOpbi - Ky

coqKH llOJIHMCpHOH nJICHKH, H OK33aJIOCb, . qTQ TpaBJICHUC 

TpCKOB OOJIHMCpa- CJICJJ;OB paJJ;HOaKTHBHOrD JJ;O)KJJ;Sl C03JJ;3-

CT nopncTyro crpyKTYPY. · TaK noSIBHJIC.SI nepBhiH MCPHhiH 

<IJHJibTp. 

C KOHn;a50..:x rDJJ;OB CHHTC3 HOBbiX 3JICMCHTOB OCYIIJ;C

CTBJI.SICTCSl Ha yCKOpHTeJI.SIX. T.SI)KeJibiX HOHOB~ ·lloCKOJihKY 

HOHbl o6Jiap,aiOT 3JICKTpnqeCKHM 33pMOM, HX C J:IOMOID;hiD 

CHJibHhiX 3JICKTpOM3rHHTHbiX llOJII~ll MO)KHO. pa30rHaTb P,O 

60JibiiHIX CKOpOCTCH, 6naroJJ;apY qeMy OHH npuo6peTaiOT 

3HCpmro, JJ;OCTaTOqHyro JJ;JI.SIHpCOJJ;OJICHH.SI3JICKTpOCTaTH~C

CKHX CHJI OTTaJIKHB3HH.SI, H MOryT CJIHB3TbCSl C .Sip,paMH pa3-

JIH~IHbl~ sneMeHToB _;_ ~mllleHeii. npu s;oM y~aeTc.SI coBep:.. 

lliHTh npbl)KOK Ha HCCKOJihKO cTynem;ii BBepx n·<;CKOHCTPY~ 
HpOBaTh>> · .SIP,pO C aTOMHhiM HOMCpOM, paBHbiM CYMMC 

HOMCpO~ .SIP,Cp -CHap.SIP,OB.MlllliCHCH. · 

Haqano. <<HOHHOMY». HanpaBJICHHIO 6biJIO. noJIO)KCHO B 

liiBen;nH:,·CIIIAu CCCP. 0p,HaKo3ap_aqa CHHTC3a HOBhiX 

3JICMCHTOB pemanach c TPYAOM; llosToMy BnepBble noJIO)KH

TeJibHhiX pC3YJibTaTOIJ JJ;06HJIHCh TOJihKO .B CCpCJJ;HHC 60-x 

rDAOB. Y CKOpHTe.Tib T.SI)KeJiblX HOHOB Y -300, llOCTpOCHHhlll B 

,!1,y6m!, o6ecnequsanpeKopp,Hyro JJ;JI.SI TOM nop~I HHTCHCHB

HOCTh nyqKoB. · OH no3BOJIHJI CHHTC3HpoBaTh MPa 104-ro 

3JICMCHTa; KOTOpbiH JJ;y6HCHI.J;hl npCP,JIO)KHJill Ha3BaTh Kyp

qaTOBHCM B qecrh aKap,eMnKa Ylrop.SI BacHJihCBnqa.Kypqa

_ToBa,: pa3BCPHYBlllero B_ CoseTCKO!-:i C_oroJe pai?<Yr_h~_n() _<P_!~-
3lii<e-f51;1<ci:IhiX. HOHOB. 
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Ho Ha pa3HbiX 3Tanax OOHCKOB 3Byq;um H OCCCHMHCTH

qeCKHC HClTbi. HanpnMep, BKHnre<<Ho6eJICBCKHe n_peMHH. 

YqeHhiC n OTKpbiTHSI>>, BhllliCJJ;llleii B 1985 roJJ;y s Co¢uu n 

m!peseJJ;eHHOii Ha-pyccKnii SI3hiK B 1987-M:, 6om·apci<ui1 Ha:

YKOBCA B.l.JoJia~OB, 3aKaHqimaSI n~peqHCJICHIIe HCKYCCT

BCHHbiX 3JICMCHT<lB 104-M - .KypqaTOBHCM, ynep)KJJ;3CT: 

«llOCJICJJ;HCC speM.Sl 3TOT pa3ACJI paJJ;HOXHMHH npe6hisaeTB 

3acTOC>>. llpasJJ;a, DOTOM OH nonpaBJISICTCSI: <<HO yqeHbiC He 
' \ ' ' - . ' : ," . _-, . :. . . ·"· . 

TCpSIIOT HaJJ;C~bi, qTO yJJ;aCTCSl CHHTC3HpOB3Tb U ,Apyrne 

3JICMCHTbi ••• » 

Xop, HayqHoro noncKa onepe)KaeT caMhiX onepaTHBHbiX 

ncTopnKOB HayKn, nonpaBJISICT ¢yTyponoros. KaK pa3 B 

1985 rop,y B )1,y6Jie rDTOBnJIHCb K 3KCOCpHMCHTaM 00 CUHTC-

3Y ll0-ro 3JICMCHTa, H TaM y)KC JJ;aJIH 0 ce6e 3H3Th SIP,pa 

3JICMCHTOB C 3TOMHbiMll HOMCpaMU .105-109. 

. c nepBbiX )Ke OllbiTDB CHHTC3 HOBbiX 3JICMCHTOB npoxo

AHJI B aTMoc¢epe )KCCTKOHHayqHoii KOHKypeHD;HH, OCTpbiX 

cnopos' n JJ;n'cKyccnii._,I1,ociaToqHo ni:nmecrii TaKoli npuMep: 

Hno6nii n THTaH 6hi.Tm'oiKp'biThi p,BecnineT iiaJap,, a ·HaJsa.:. 

HHSI «KOnyM6Hii» H «TYHrCTCH», p,aHHbH~ 3THM 3JICMCHTaM 

HC3aAatlJIHBbiMH KOHKypeHT3MH nepBOOTKphiBilTCJICH, 

BCTpeqaiOTCSl BnJIOTb JJ;O HalliH~ JJ;HCH; . 

. llOJIYBCKOila.SI liCT~pHSI 18 TpaHCypaHOBbiX 3JICMCHTOB 
• •• ·, •• '·' ! ; • ·' .< • "•• I 

H3C,HTbiB3CT HCMaJI~ HCO~HJJ;3HHhiX llOBOpOTOB, CODYTCT-

BYIOID;H}( OTKpbiTHH H Heyp_aq, np030pJIUBblXJJ;Orap,OK H,3a-:-. 

6ny~e.;nii. BoT qTo, Harip~Mep, nnlllel- B KHnre ~<llpespa-
. I . , . . . ·• . • ... ' 

IIJ;CHHCSJICMCHTOB» KaHAHJJ;aT xnMnqecKnx HayK B.H.Ka3a-

. KoB: ~JieToM 1957 r. nHTCpHatim:)HanbHa.SI rpyn~a yqeHhiX B 

ljo6~eBCK~M ¢nJnqecKOM niicrinyTe CToK~JibMa npou'3-

BeJia o6crpe.TI HOH3MH yrnepop,a-13 MHlliCHH H3 U30TOIIOB 

Kropu.SI. 3Kcm!pnMeliT 6hm oq·eHh CJio)KHhiii, m}, KaK oKaJa

noch, y.ri.~t!Hhiii.B He6eH~A 3AaHller.t:ra3eTI>J.~H,bi?:-~op~ 
13 
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T3HMC>> H03~HCH HOqblQ BCHbiiHyJin mr~lHTCKHC nmnuyiiJ,HC 
6yKBbi: «0TKpbiT ::meM:eHT 102! OH HaJsan Ho6e/mef.t!>> 

Kor~a )I(C 3KcnepHMCHT CTOKIUJibMCKOH rpynnbi. 6biJI 

nOBTOpeH !jln3HK3MH J1HCTIITyTa 3TOMHOH 3Heprnn'nMCHH 
KypqaTosa s MocKse n Pa~nau.noHHoii JiatJopaTopnell: s 
EepKJiit, TO BbHICHHJioci., qTO iccmii.hi c KOHII.aMn He cxo~siT
csl. 5JBHO HC COBna~aJI n'Cll.llbHO paJnnqaJICSI nepnoi nOJI
ypacna~a Iio8cio6paJosaHHoro 3JieMeHTa • .lla n y cTOiroiih
Mcicnx ¢nJniws JapemdpnposaHHbiH noJiypacna~ coc.fas
JISIJI 10 MliHYT, a no liX )I(C pacqeTy OH HC ~OJI)I(CH 6biJI 

npeBbiWaTb 10 ceKyH~». 

B cepe~HHe 50-x ro~os aMepHKaHCKHe yqeHhie c~eJiaJin 
CT3BKY Ha CHHTC3 Tp3HCypaHOBblX 3JICMCHTOB B .IIOTOK3X 
HCHTpOHOB, rCHCpllpyeMblX B II0~3CMHbiX SI~CpHbiX B3pbl
B3X. J1x Bbi60p MOr riOK333TbCSI CCTCCTBCHHbiM, CCJill BCIIOM
HllTb, qTO BCC npnpO~HbiC 3JICMCHTbl B03HliKJill B MOIIJ,HbiX 

IIOTOKaX, conpOB0)1(~3lOIIJ,liX B3pb1Bbl HCHTpOHHbiX 3BC3~. 
Ho CT3BKa ua' nott3eMHblC B3p~iBbl ce6SI l.eon'pas~a.lra ~ HH 
O~liH HOBblll 3JICMeHT B HliX noJiyqeH HC 6hiJI. . . . ·. 

OnbiTbiHa.nyqKax TSI)I(CJI~Ix nOHOB o~o~~SIJIHCb TCM, 
qTQ )l(li3Hh HCKOMbiX a.fo~o~ HJ~epsinacb ce~yH~aMH. 3TO 

~ ' ,, ' : - ' ·. . . ' ' ·. . . ' 

llCKJilOqaJIO npliMCHCHHC Tpa~liii,HOHHbiX, XHMHqCCKHX MC-
TO~OB. K TOMY )I(C. OT~CJibHhle aTOMhl o6pa30BbiBaJIHCh Ha · 
¢oHe 6oJibmoro KOJIHqecrsa ·no6o>!Hhix npo'AyKios peaK

u.nu; HMliTHpym~nx 3!jl!jleKT; J1 HeyJiHBHTeJlhHO, qTo pe-
3YJibTaTbi onhrTcni 's EepKiinno cHH:TeJy ·3JieMeH:Tos 102 n 
103, KOTOpbiM K TOMY BpCMCHll y)l(e 6hiJIH npncscieHhl Ha-
3BaHn5i <<Ho6eJinii» u· (<JioypeHcuii», s 'noCJie~yro~eM n .lly6-

He npnillnoch npO!!CPSITb n, no cy~eCTBY ~ BOCnpOH3BO~HTb 
JaHOBO. 

qT06bi H36e)l(aTh rio~o6HhlX cnTyan.llii, "Jiyqme BCero 
CT3BllTb 3KCHCpHMCHTbl ~ByM'SI pa3HbiMU MCTO~aMH, )I(CJicl
TCJI~HO ~a)l(e s paJHhiX Jia6opaTojmsix; T~OJibKO cosna~eHne 
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pC3YJihTaTOB ~aCT rapaHTlllO Ha~C)I(HOCTH • .TaK IIOCTYHHJIH 
B Jla6opaTOpllll SI~CpHhlX peaKII,HH, Hanpit~ep, rrpn CHHTC3C 
KypqaTOBliSI. CIJn3HKH-3KCnepHMCHT3TOpbl •· BO, _"rJiaBe C 

I0.11,.0raaecSIHOM BhlqnCJISIJIH nepno~ noJiypacna~a aosoro 
3JICMCHTa c noMOIIJ,hiD ~CTeKTopos, a xnMnKn no~ pyKoso~
CTBOM yqeHoro nJ llexoCJioBaKnn Mso 3saphl BJSIJin aa so:
opy)l(eHne MCTO~bl 6hiCTpOH_ XllMllll1 . ~OKaJaB, ;'ITO a TOMb! 
HOBOIU 3JICMCHTa SIBJISilOTCSI XliMllqCCKHMH aHaJIOraMH ra!jl-

• - • ' ~ ' " ~ < • • • 

HHSI, ll HO~TBCp~HB HOJIO)I(llTCJibHblC HTOrH MHOrocryneaqa-

TbiX 3KCIICpHMCHTOB Ha YCKOpHTCJIC. 

Csbrme ~Ba~u.aTn JICT npollJio c Tex nop, n· cell:qac 
yMy~peHHhie onhiTOM npo¢eccop IOpnll: 11,oJiaKosnq Oraae
CSIH, n36paaab!ll: YqeHhlM coseTOM Ol15111 ~npeK'fopoM Jla:-
6opaTOpHn MCPHhiX peaKn.nii, 11 qnea-:KoppecnoH~eHT lJe

xoCJiosau;Koii Al<a~eMnn HayK J1so 3sa pa BMecre co csonMn 

KOJIJICraMH ll3 pMa crpau HIIJ,YT nyTH CHHTC3a BCC 60JICC 
TSI)I(CJibiX 3JICMCHTOB,· npo~BnraSICh K <<OCTpOBY cra6HJihHO
CTH»: KaKHOJiaraiDT.TCOpCTHKll, Cyiii;CCTBYlOT TaKHC mraH
TCKHC .SI~pa c aTOMHhiMn HOMepaMn r~e-TO OKOJIO 114, o6Jia
~arow;ne B OTJinqne OT cno11x KpaTKOBpeMeHHhlX Tpaacypa
HOBhlX npe~mCCTBCHHHKOB 60JibillllM CpOKOM )l(ll3HH. 

CitaTeJ 3JieMeiiToB crnMyJinpoBaJI po~eane MOIII;HhlX 
yCKOpHTCJICH TSI)I(CJiblX HOHOB, pa3BHTHC BbiCOKOqyBCTBH

TCJibHblX 1:oairaiimnx MeTo~nK. 3To _coJ~aJio.6JiaronpnsrT
ayro noqsy JJ;JISI ncCJiep;osaanll: B u;CJioM PMe p;pyrnx nepe
JJ;OBhlX aanpasJieanll: . MCPHOH ¢n3nKn. , B Jla6opaTopnn 

SIJJ;CpHbiX peaKIJ.HH; KpOMC CHHTC3a TpaacypaHOB; 6biJIO Cp;e~ 
JiaHo ew;e iiecKOJihKO OTKphlTnil; cyw;ecrseaao pacmnpns-

mnx aamn JiiaHn.SI o6 aTOMHOM Mpe. ' .. ·' , 

J1cqepnaB ce6SI HOCJie nepBbiX HOHhlTOK CllHTeJa HOBblX 

sJieMeHTOB, <<peaKTOPHhlH» MeTop;, Bhl6paHHhlil aa 3anap;e, 
OKa3aJICSI MCRee 3!jl!jleKTHBHblM H )J;JISI llOJiyqeHH.SI !jlHJibTpy
lOIIJ,llX :MaTepnaJioB. Me~y TeM nHTCHCHBHhle nyqKn TSI)I(e-

-15 
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JlbiX HOHOB, ycKOp}leMhiX Ha MO~HhiXU,HK.fiOTpOHaX ,ll,y6Hhl, 

D03BOJIHJilf <<I'OTOBHTb» MepHhlC cPHJihTphl c YHHKMhllhiMH 

xapaKTepHCTHKaMH H B KOJIHlJeCTBe, · AOCTaTOlJHOM.' AJI}I 

YAOBJieTsopeHH}I cnpoca 6oJihWHHCTBa nOTpe6uTeneii, npu

lJeM ··JaMeTHO pacmupHJiaCh · c¢epa CJiy)K6hi · · sTnx · MaTe-

pnanos.· 

' 3a ro,U:bl HCHhiTaHHH, ·MaCCOBOro npHMeHeHH}I pa3H006-

pa31lbiX »AepllbiX qmHhTpOB '(C MOMeHTa HOHBJieHH» B 1974 
I'OAY nepBhiX o6pa3u,os) B Jia6opaTopun MepHbiX peaKU,HH 

CJIO)KHJIC}I U,eJihiH apXHB .:,__ TOJICThle naDKH C DHCbMaMH H3 

MHOrHX ·. opraHH3all,HH, BeCbMa . BhiCOKO OU,eHHBaiOW.HMH 

pOJib cPHJibTpOB B pa3HhiX o6JiaCT}IX HayKH; TeXHHKH, HapOA

HOI'O X035i:HCTBa. 11 BCe )Ke npH3HaHHe npHXOAHJIO MeAJieH

HO. TIOHCTHHC HeT npopoKa B CBOeMOTelJeCTBC. CKa3biBa

JiaCb CJIO)KHBIDa}ICKY HeKOTOpbiX MHHHCTepCKHX lJHHOBHH

KOB HHepll,H}I MbiiiiJieHH}I --'- npeAUOlJHTaJIH UOKynaTb 3a 

BaJIIOTY cPHJibTpbi Japy6e)KHbiX ¢npM.'qTo H3 .Toro, lJTO.B 

OTJIHlJHe OT 3aDaAHblX <<peaKTOpHblX}> .• cPHJibTpOB CBOH 

DJieHKH, 06Jiyl!eHHbie Ha YCKOpHTeJI}IXi 6biJIH HaMHOI'O 

Jiyql1Ie? 

,ll,upeKTOpa Jia6opaTOpHH M}lrKO )KypHJIH B BbiCOKHX l1H

CTaHU,H}IX; ;«CKa)KHTe, HY JalleM saM STO HaAo?. qTo Bhi 

6ecnoKonTech o KaKHX-TO TaM cPHJibTpax? Y sac seAyTC}I 

cepbe3Hble HaylJHbie pa60Tbi, a Bbl pa3MeHHBaeTeCb Ha Me

JIOlJH: •• ,})' · 

11 ,- DJiaTHJIH orpoMHhle AeHbm, AO ThiC}IlJH AOJIJiapos 

3a KBaApaTHhiH MeTp HMDOpTHbiX· aHaJIOI'OB, B TOBpeM}I 

KaK COBCeM · PW\OM y)Ke pa3BOpa11HBaJIOCb, He 6e3 H3Be

CTHOI'O CODpOTiiBJieHH}I TeX )Ke lJHHOBHHKOB. «DpH Hay:

Ke}>, H3I'OTOBJieHHe }IAepHblX cPHJibTpOB,. HMeiO~HX ro
pa3AO 6oJiee IDHpOKYIO o6JiaCTb npHMeHeHH}I. 

Y )Ke KOrAa pyKonnch 6hiJla no liTH JaKOHlJeHa, e~e OAHO 

DOATBep)KAeHHe CKa3aHHOMY Mhl HaiiiJI~ B ony6JIHKOBaH-
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HbiX COBCeM HCAaBHO BOCnOMHHaHHYX 06 11rope BaCHJlbCBH

lJC Kyp11aTose. Onu npunanJie)KaT H3BCCTHOMY ¢u31iKy-Te

opeTHKY, nepBOMY AHpCKTopy OtThe;:tHHCHHOI'O HHCTHTyTa 

YACPHhiX HCCJICAOBaHHH, lJJieny-KoppecnoHACHTY AH 

CCCP ,ll,MHTpHIO 11saHOBH1JY EJIOXHHU.CBY, 6e3speMCHHO 

YlllCAlllCMY OT Hac B 1979 roAy. BoT liTO on nHcaJI HC3aAoJiro 

AO CMCpTll: · 

«B Hallleii crpane cyw.ecTBYCT AaBHO 11 TPYAHO ucnpa

BHMaY TIJaAHIJ.H}I- ucKaTh o6ocHosa1me nosmu s 3apy6e)K

Hoii noMCP)KKC. BcnoMHHaro, KaK noKoiin:biii Eop11c Jlhso

BH'l. BaHHHK~B (coseTCKHii rocyAapcTBeHHhiH AeHTeJI:b, B 

l953-l958rr. nepBbiH 3aMeCTliTCJlb MliHliCTpa CpCAHCrO 

_ ~ MamnnocrpoeHH}I. ___.:. AsT.) KaK-TOIIIYTY cKaJan no noiloAy 

~'oAHOrO MOero npCAJIO)KCiniY: <<KyAa.Bbi TOponHTCCb C 3TOH 

~ lf}:leeii,. BCAh TpyMe~ ew.e 'ne yKaJaJI ~aM na Heeh> . 

~ KaK xopomo 3HaKoM yqenhiM nOA06HhiH cMex CKB03b 

~ CJIC3hi! Heneryw_ 6hiJIO np~6HBaThCSI Ilo~oMy l!epe~ _qacroKOJI 

HCDOHHMaHHY, cPOPMaJibHhiX o6ern.aHliH H peaJibHhiX npOBO-, 

JiolleK ... 11 see )Ke cse)Klfe scxoAhl npopacTaiOT c~B03h CJioii · 

paBHOAYlllf}l, BCAb 3a HliMH- 6yAylli,ee! . 

3a npomeAmHe roAhi B Jla6opaTopHn MCPHhiX peaKu,Hi1 

ocnosaHo nacTO}Illl.CC npoH3BOACTBO. YcrimoBKH, cneu,u

aJihHO C03AaHHbiC C DOMOlli.biO CMe)KHlfKOB-DOTpC6HTeJICH, 

D03B0Jl}IIOT C)KCI'OAHO BhlllYCKaTh ThlC}IlJlf KBaApaTHhiX MeT

pOB }IACPHhiX cPHJibTpOB. 11 3TOro CW.C MaJIO ---;- cnpoc Ha 

HOBhiC MaTepHaJihl YBeJIHlJHBaCTC~ ACHbOTO AH}I. 

,ll,asaHTC UOCMOTpliM, «KaK 3TO ACJiaeTC}I}>, H CpaBHUM 

AY6HCHCKHC AOCTH)KCHHSI ~ AOCTHi<eH:u}IMlf Jana.U:HbiX yite

HJ.?IX If TCXHOJIOroB. 

OlacAr.u:l:;wn t~,:nryi -~ 
Ull~~!iMK HCC.'Iel;.t:~~WMi 
6ViSJl~!OTEf{A 

;.~·)' ~-·-
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YCKOPI1TEJI1111JII1 PEAKTOPhl? · 

B 3KCriepliMeHTax no eliHTe3y. 3a,na 4U HeCJie,nosaTe.rreli 
OCJIO~HSIJilieb .. TeM, 4TO ' KOJllil.!eeTBO HeKOMbiX SI,nep 

6biJIO 4pe3Bbi43HHO M3JIO. .D,JISI noJiy.feHliSI TOJibKO 
o,nHoro aToMa .107-ro 3JieMeHTa noTpe6osaJIOCb npH-

. .. . 16 ·. . 
6Jili3liTeJibHO 10 SI,nep-CHapSIAOB. J1Hb1Mli CJIOB3Mli, B 

eHHTe3e yqaeTBOBaJia JI.lJlllb o,nHa, ,neJieHHaSI Ha eAHHHU.Y e , 
llleeTHa,nu,aTbiO HYJISIMH, tlaeTb HOHlioro ny4Ka. EoJiee 

Hli3KliH Ko3<l>qmu,HeHT noJie3.HOro AelieTBliSI TPYAHO 

ee6e npe,neTaBHTb. TyT MepKHeT _na)[(e H3seeTHOe 

no3TH4eeKoe epasHeHHe BJiaAHMHpa MaSIKOBeKoro, 

KoTopoe, 6yAY4H : nepeJio)[(eHHbiM iia · 3HaKOMbiH cne-.. . . . 6 
U,H3JIHeTaM Sl3biK U,HQJp, 03H343eT Kn.D. seero Jllllllb 10- ! 

·no33HSI-

. , Ta )[(e A06bi4a pa,nHSI. 
B rpaMM ,no6hill3, . 

B rDA TPYAbi: ' 
J13BOAHlllb 

e,nHHOrD CJIOB3 pa_nH 

TbiCSI'llf TOHH 
CJioseeHoli PYAbi ... 

O,nHaKo cyiii,ecrsyeT ,npyroli, TaK)[(e eBSI3aHHbiH e npH

MeHeHHeM -TSI)[(eJiblX.HOHOB_llpOU,eee,__fA~_5<,!PYAHTeSI>> 6yK
BMbHO i<'a)KJ{i,iii §ci<opeHHblli 11oH~ 11 yCJiosHo -r.fo)[(Ho eia-
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33Th, IJTO ero Kn.D, paseH cra _npou.eHTaM. }>eiJb HJJ;eT o 

MepHhiX <i>HJibTpax. ',' 

Bee Mb133HHTepeeosaHhl, KOHeiJHO, B TOM, IJT06bl HayKa 

K3K MO)[(HO eKOpee npHHOeHJia eBOH llJIOAbi •. Ho <i>YHA3MeH-: 

TaJibHbie HeCJie,nOB3HHSI He. MOryT A3Th 6biCTpoii OTA31JH1 

XOTSI OHll 33KJI3AhiB3IOT 6a3y H3YlJHO-TeXHHIJeeKOro npo-: 

rpecea. A MeTOAHKa 3THX HeCJieAOBaHHH, eCJIH oHa opHrn

HaJihHa~ MO)[(eT H3HTH BhlXOA B ripaKTHKY ropa3.no 6i,icrpee. 

11 HMeHHO M:eTOAHKa Tpe~oBhix AeTeKTopos 6hLIIa B3siTa 3a 

oeHo~y npu pa3p:i60TKe cneu.HaJihHbiX. nopm:~biX MeM6-
paH - MepHbiX <fjHJibTpOB, (HanOMHHM, lJTO TpeKOBble Ae-

, ' ' ' ~' . . ~ ' ,. . " . -:_. ' . i 

TeKTOpbi- 3TO llOJIH~epHhle Ma:repHaJibl, B KOTOphiX ~eK~JI-
KH AeJieHHSI pa,nH03KTHBHbiX Mep OCT3BJISIIOT CJI.eAbl -, Tpe.
KH. C Hx noMOID;hiO QJH3HKH paeno3HaiOT, ·· perncTpHpJIOT 

pe,nKHe Mpa.) 

HeeMoTp51 Ha To; IJTO H3Y4Hble aeneKThi 3Aeeb soeXOA51T 

eKopee K paAH3U.HOHHOll <i>H3HKe H XHMHH,. !-{eM K QJH3HKe 

51Apa, JierKO npoCJie,nHTb «reHeTHIJeeKyiO» eB513b Me)[(AY pa-

60T3MH no CHHTe3y HOBbiX·::JJieMeHT()B H pa3BHTHeM TeXHO

JIOrHH HOBbiX <i>HJibTpyiOID;HX MaTepHaJIOB. 

, 'Bee AeJIO- B nopa3HTeJihHoii' enoeo6HOcTH HOHOB, pa3o

maHHhiX B yeKOpHTeJI51X AO BhleOKHX ::meprnii, Bb13b1B3Tb 
pa3pymeHH51 Ha CBOeM nyTH B BeiD;eCTBe. 3Ty oeo6eHHOCTh 

yiJeHbie '3aMeTHJIH, · i<orAa 3aHSIJIHeh 3KenepHMeHTaMH Ha 

U.HKJIOTpOHHbiX nyiJK3X H llOH3A06HJIOCh OAH03H31JIIO oirpe

AeJIHTb, K3KOBbl )[(e «llPDAYKThl»_ eHHTe33; 

.D,~SI perncrpau;HH aToMos; po~aiOIII,Hxc~ s · MepHb!x 

peai<~H51x, · HenoJihJoiJaJIHch Aii3JieKTPHIJecKHe · AeTeKTophl 

• MepHbiX lJ3cTHU.; HallaJIO HX npHMeHeHHSI OTHOCHTe~ K py:.. 

6e)[(y 50:..__60-x .rDAOB,' KOrAa 6biJIO Bhl51eHeHO," lJTO T51)[(eJihle 

33p51)[(eHHbie lJ3CTHIJ.bl C03A3IOT B HeopraHHIJeeKHX KpH

CTaJIJI3?'HPOT51)[(eHHhle Ae<PeKTbl; Bbi51BJI51eMhle npu XHMH-
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qecKOM TpaMeHHH; 06pa3HO rosopSI, HOHHNH JIY'l BbDKHra
eT MaTepHaJI, OCTaBJISISI KaHaJI, 3anOJIHeHHbiH <<neDJIOM>>. 

B.1963 TOAY coTPYAHHKH Jia6opaTopun Mepuhlx peaK
u,nii OOHapyX<RnH B CTeKJie 3$1JeKT TpasJieHHSI TpeKOB OC
KOJIKOB · AeJieHHSI. CTeKJISIHHble · AeTeKTOpbl . cpa3y 3aHSIJIH 
CBOe MeCTO B 3KCnepHMeHTaX no MepHOH <I>H3HKe; 

KaK TYT'ile scnoMHHTb 3HaMeHnToe nHCbMO o rioJih3e 
creKJia, K(nopbe aiaAeMHK poccuiicKHH JloMonocos a.cipeco
BaJI rpa<l>y IllyBaJIOBy, noKpoBHTeJitO HayK H HCKyCCTB! 06-
JieKaSI B H3SiuiHYIO nmnntiecKyiO <i>OPMY paccy:>KAeJIHSI 0 
MHOmX npHMeKaTMbHhiX CTOpoHaX H3BeCTH(m) C APeBHO
CTH MaTepuaria~ yqenhiH It no3T suy'waeT cauosHHKY H Me
u,eiiaTy MhiCJih o HeHC'IHCJieHHblx noJib3ax ero, s TOM 'Incite - ' H AJISI HayKH: · 

KaK Mnoro MnKpocKon uaM TaiiHOCTeii OTKpwJI, 
HesnAHMblX qacrnu, n TOHKHX s Tene X<HJI! 
XoTh ocTpbiM B3opoM Hac npnpoAa OAapnJia, 
Ho 6JIH30K OHOTO KOHell, HMeeT CHJia ••• 

Koue'IHO, · MnxaHJiy. BacHJiheBH'IY. He MOrJio H · npu
CHHTbCSI, 4TO.J!J06HMOe .HM CTeKJIO HaHAeT. npH3HaHne,, y 
COBpeMeHHbiX <I>H3HKOB • .lJ.a H ,MHKpocKOn-')'0 lfM. Hy%eH, 
'ITOObl YBHAeTb B.CTeKJie TpeKH, <<ll(>OJIO~eHHble» OCKOJIKa

MH AeJieHHSI •••. ·· .. 

11 YX< COBCeM·AaJieKO ywJia BnepeA XHMHSI; CnOCOOHaSI 
cnuTe3nposaTh. noJIHMepuhle MaTepnaJiw. OpnMepuo TeM 
X<e speMeneM, cepeAimoii 60-x, AaTnpye.fcSI oTKpbiTne aMe
pnKaHu,aMn 3Q><I>_eKTa !PaBJieHHSI TPei<~Ei s no.lluMepax •. 

. Bee TPH Ha3BaHHble HaMn BHAa AeTeKTopos:- ueopra-:
HH'leCKne. KpHCTaJIJibl; CTeKJIO H nOJIHMepbl - .BnOCJieACT
BHH 6biJIH WHpoKO HCnOJib30BaHill B paOOTaX nO. CHHTe3y H 
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H3y'leHHIO CBOHCTB Tpauc<t>epMHeBblX 3JieMeHTOB 1J B u,eJIOM 
PSIAe ~pyrux SIAepuo-<l>n3H'lecKHX HCCJieAOBauuii; · 

ECJIH TOHKYIO. nomi:MepHy~. nJieHKY, o6Jiy'leHHYIO oc.:. 
KOJIKaMH AeJieHHSI, llOABepruyTb COOTBeTCTBYIOW,eH XHMH
'leCKOH ·o6pa60Ti<e, iianpHMep, s pacrsope w.eno4u, sbi
TpasJIHBaiO~eii <<nenen» · B 30He TpekoB AO o6pa3osamiSI 

-. ,- •• • > ' • 

CKB03HblX nop, TO TaKaSI nJieHKa npespaw,aeTCSI B BblCOKO-
Kati.eCTBeiiHblH <t>nnhTPYIOW.Hii MaTepnaJI. 3ToT nlnluu.nn 
6biJI3ana'reHTOBaH B CIIIAs 1962 TO):Iy' o.ciHaKO csoeii ripaK..: 
TII'leCKOH peaJIH3aU,HH B 3aMeTH~IX ~acliiTa6ax '?H OX<H):IaJI 
):leCSITb JieT. 

qeM o6yCJioBJieHa CJIOX<HOCTb npo6JieMbl? qT06bi MeM-
6paHbl uosoro THna MOrJIH KOHKypilpo-BaTi. c <l>nJihTJlaMH 
):lpyrHX THnOB, He06XO):IHMO A06HBaTbCSI B 06JiyqaeMblX 
nJieHKa'x 'o'leHb BbiCOKOH 'nJIOTHOCTH nop. 3Ha'IHT, ):leJIO B 
HHTeHtil'sHbiX noToKax 6oM6apt:~HPYJOw.ux 'lacl-uu,'. Jlyq
wee, 'ITo 6hiJio uaiit:~efi6 s t:~anuoii cnTyau.ull: aMepnKauu,a-

' ' •' .,, . , . 
MH, - 3TO ypaHOBaSI MHWeHb, KOTOpaSI AaeT OCKOJIKH AeJie-
HHSI npH B03):1eHCTBHH nOTOKOB HeH'i'pOHOB,'BblXO):ISIW,HX H3 
peaKTopos. Ho TOrt:~a HHTeHCHBHOCTb noTOKa OCKOJIKOB X<e
CTKO JIHMHTHposaua: OHa 3aBHCHT OT nJIOTHOCTH nOTOKa 
HeHTpOHOB H TOJilli,HHbl ypaHOBOH MHWeHH, a y o6eHXeCTb 
npeAen. 

MaKCHMaJibHaSI nJIOTHOCTb nOTOKa HeHTpOHOB CBSI3aHa 
C B03MO~HOCTSIMH peaKTOpa H He npeBbiWaeT 1015 Ha KBa):l
paTHbiH CaHTHMeTp 3a CeKyH):Iy; TOJIW,HHY MHWeHH HeJib3SI 
yBeJIH'IHBaTb H3-3a caMOnOrJIOW,eHHSI OCKOJIKOB B ypaHOBOM 
~aTepHaJie. · q TO X<e KaCaeTCSl yCKOpHTeJieH .. TSIX<eJibiX 
HOHOB, HMeswnxcSI B To speM.s(s CIIIA,_To nx napaMeTpbi 
6bmH sechMa AaJieKu oT Tex, KaKne .Tpe6yiOTCSI ):IJISI Maceo
sora npOH3BOACTBa MeM6paH. 

21. 
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TaK s 70-e fOAbl Ha MHposoM pbiHKC nosisnJJHCb noJJ

HKap6oHaTHble MCM6paHbl H <tJ~JJbTpbl <tJnpMbl: <<HyKJJC

nop>>, H3fOTOBJJIICMbiC <<pCaKTOpHbiM>> CllOCoOOM. 

fo~op11 o npoJJ.yicU,nn :JTOH <tJ~pMbl, cm!JJ.yeT no)J.qepK-
,, ,·. ''. . . . . 

HYTb, qTO AHCllCpc~ll OCKOJJ~O~, )J.C.IICHHII ypaHa no 3apAAy, 

MaCCC H 3HCprHH npHBO)J.HT K pa3JJHqHIIMB HHTCHCHBHOCTH 

oc~aBniiCMblX HMU pa3pywe~n~. 0TCIOAa.- " onpe)J.MCH

HbiH pa36pric AHaMeTpos oTBepcT."" a ¢H:nbTpe, oc~eHHo 
3aMCTHbiH npn caMhlx MMbiX pa3~epax ~op. KpoMe Toro, 

. KOpoTKHH 'npo6er OCKOJJKOB )J.CJICHHR B no.intMepe orpaHH

qnsaeT TOJJUJ.UHY <tJnJJbTpyiOW.CfO MaTepuaJJ<l ___: HC 

6onee 10 MHKpoH. C so3pacTaHHCM nJJOTHOCTH nop pe3i<O 

B03pacTaCT H CTOUMOCTb <tJHJJbTpoB, ll03TOMY MaKCUMaJJb-
: ' - ·' ; • • ' - ' ~ •• ,' ' < '• • 

HOC qnCJJO nop Ha O)J.HOM KBa)J.paTHOM CaHTHMCTpC COCTaB-
JJIICT 6·108•· ' . ·. . . . , . 

HeAocTaTKH MCTOJJ.HKH <~ocKonoquoro» o6nyqeunii,CKa-

3aJJHCh Ha nOCJJeJJ.yiOw.eii CYJJ.b6e Me~6pau <<HyKJJenop>>. l1x 

npon3BOJJ.CTBO He c.fano MacwTa6HbiM, a Kpyr npnMCHCHHR . . . ·, . . ' \ . . ' . 

B OCHO~H<?M 3aM~HYT H3 3HaJJHTHqeCKHX ,3a)J.aqax .-:- KOHT-

poJJb 3a 3arp113HCHHR~U, HCCJIC)J.OBaHHCMHKpo<i>JJOpbl U T.ll. 

B }ly6ne noumu HHblM nyreM. B 1974 r.-B na6opaTopnu 

IIACPHblxpeaKu,nii 61>1JJO peweHo ncnoJJh30BaTb JJ.JJSI AACP

HbiX <tJHJJbTpoB, KaK Mbl rosopHJJH, HC peaKTOp H ypaHOByiO. 

MHWCHb, a yCKOpHTCJib TII)I(CJJbiX HOHOB. TII)I(CJJbiC HOHbl, 

HCCYW.HC O)J.HHaKOBbiH 33PRA, C OJJ.HH3KOBOH CKOpocTbiO 

npOXO)J.II qepe3 llOJJHMCp, o6pa3yiOT K3H3Jlbl paJJ.H3U,HOHHO

ro nospe)I()J.CHHII c 0)J.HH3KOBOH llJJOTHOCTbiO Ae<t>eKTOB. no-' 

CJJCAYIOUJ.CC XHMHqCCKOC Tp3BJJCHHC npespaw.aeT HX B U,H

JJHH)J.pHqecKHC OTBCpcTHR OJ].HOfO pa3MCpa. 

06JJyqeHHC llJJCHKH Ha U,HKJIOTpoHC ll03BOJJRCT H3MC,. 

HRTb 3HCprHIO H Macey OOM6apJJ.HpyiOUJ.HX qaCTHLI,; -yroJI HX 

BXO)J.3 B llOJIHMCp, a CnC)J.OB3TCJibHO; ¢QpMHpoB3Tb 33)].3H-' 

uy10 crpyKTYPY l.ntKpo<l>HJJbTpa; Eonee--Toro; noRBJJReTcR 
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B03MO)I(HOCTb <tJopMHpOB3Tb U JJ.pyme MHKpOC'ipyKTypbl - · 

<tJyHKU,HOHaJJbHO COBCpWCHHO OTJIHqHbiC OT nopHCTbiX 

MCM6pau. • 

DJJ3fO)J.3pR OTHOCHTCJibHO MOW.HOH HHTCHCHBHOCTH 

nyqKOB H3/ yCKOpHTCJIRX MHOro3apii)J.HblX HOHOB JI,y6HCH

CKHH MCTO)J. B COTHH pa3 H J].a)I(C B TbiCSI'IH npeBOCXO)l,HT 

npOH3BOAHTCJJbHOCTb <<OCKOJJoquoro». HanpuMep, B TC'Ie

Hne lJaca Ha ycKopuTene Y-300 o6ny'lanH oT 500 .u.o 1000 
KBaJI,paTHbiX MCTpOB nOJJHMCpHOro M3TCpnana H )l,OCTHfaJJH 

nJJOTHOCTH TpCKOB 10
9 - MHJJJJHapJI,! -·Ha KBaJI,paTHblll 

CaHTHMCTp. 

BoT BaM H cpaBHCHHC - " no KOJinqecrsy H no Ka'ICCT

sy! llpnqeM MOryT 6b1Tb CJ].CJJaHbl <l>HJJbTpbl H Ha CJJyqan, 

KOr)J.a HY)I(Ha y)l( COBCCM BblCOKaSinJIOTHOCTb nop •. , ' 
. ' ' 

Em.e o.u.uo npenMym.ecrso. <<AACPHbiX>> <PHJibTpoB nepe.u. 

<<OCKOJJoqublMH» B TOM~ 'ITO AAPa ycKopSICMbiX ua U,HKJIOTpo

uax HOHOB cra6HJibHbl, a 3HepmSI HX HC)l,OcTaTO~Uia )l,JJSI 
,· , . . 

scrynJieHHSI. u . peaKu,nn · c SIJI,paMu :JJJCMCHTOB Mumeuu. 

3To 3naqnT,_ l!To ·aKTHBau,nsi _nonuMepuoro MaTepualia 

npn o6nyqeu~n . n~JJHOcTblo ilcKJJ~qeH:a. C~ro)l,HSI, Kor.u.a 

qepuo6hiJibCKaSI KaTacrpo<tJ~ . CHJJbHO no.u.op~ana )l,OBepue 
' ' . ; ' '• . . . . 

K <<MHpHOMy aTOMY>>, BCC, qTO KaCaCTC.sl ~epHbiXM~O

)l,OB, )l,OJJ)I(HO. Bbl.ll,Cp)I(UBaTb CaMyiO CTporyiO, 3KCHCpTH3Y. 

.5I.u.epHhlM <tJHJJbTpaM HUKaKaSI 3i<cnepTHSa HC crpamua. 
"' . • ' •i! I ; : 

. B copeBHOBaiinn MCTO)l,OB noKa noCJJe.u.ueeCJJoso- ~a 

U,HKJIOTpOHaMH .ll:y6Hbl. 
' 
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PO)l(,ll.EHHE TEXHOJIOrMH 

1JT06hi npoCJieAHTb BCe :::JTallhl npOH3BOACTBa, rAe 3a

Aeii:CTBOBaHhl ycKopnTe.TIH, rn;eJioqHhie pacTBOphi; YJibTpa

¢RoJieToBoe o6JiyqeHne, .Mhi c BaMH no6hlBaeM Ha pa3HhiX 

yqaCTKaX, no6eCeAyeM C TeMH, KTO TaK llJIH HHaqe 3aH5IT 

SIAepHbiMH ¢HJibTpaMH:, onepaTHBHO AaCT OTBeThl iia MHO

)KeCTBO 3aAaq, KOTOpbie BCe qallle CTaBHT npaKTH~a. 

BeAh 3TO Ha cxeMe, KOTopyro BaM noKa)KyT B Ka6nHeTe 

AllpeKTOpa, BCe npOCTO, llOH5ITHO, HO B OTAe.Tie npnKJiaAHOH 

SIAepHoii: ¢n3HKll Jla6opaTopnll 5W;PHbiX peaKu,nii:·QJ151l1 

Mbl y6eAIIMC51, 'qTO HenpepbiBHblll npou,eCC U3rQTOBJieHH51 

SIAepHhlX <flllJibTpOB c aaAaHHhiMH cBoii:cn3aMn Tpe6yeT OT 

ClleU,llaJillCTOB ll BbiCoqaii:meii: KBaJill¢HKall,llll, II crpeMJie

Hll51 K nocTo~~HoMy coBepiiieHc~BoBaHnJO ~~e~OARKR, Tex

HOJiornn, K:olicTpyi<u,nii:~llHnu,naTHBHo, TBopqecim pa6oTa-'

eT KOJIJieKTHB, MHOro OTBCTCTBeHHbiX AeJI nopyqaeTC51 3AeCh 

MoJioAeA<n, BqepaiiiHHM BhmycKHIIKa~.t TexHIIqecKIIx ByaoB. 

Ycrpe;,weHIIocTb B 6y~yrn;ee- Haii6oiieexapaK;epHa51 

qepTa ~ KOJIJieKTIIBHOM nopTpeTe rpynn~I, KOTopoii: pyi<oilo

ART AneKcaHAp .UIIAhiK. <l>1I31IKR, IIH)KeHephl, r.fexaHIIKR 

o6JiyqaJOT llJICHKll Ha yCKOp1ITCJI5IX, llCllbiTbiBaiOT o6pa3Il,bl 

MaTepiiaJIOB Ha paAIIaU,H:OHHYJO ycroii:qiiBOCTb. 

BpeMSI H:AeT, u,RKJIOTpOHHaR 6aaa nporpeccRpyeT, II 

ceii:qac cOTPYAHIIKII rpynnhl paAIIall,IIOHHhlX ncCJieAOBaHH:ii: 

OCBaHBaJOT «KapMaHHblll» (no cpaBHeHIIIO CO CBOIIMll «CTap

IIIllMII 6paTb5IMII» Il,IIKJIOTpOHaMII) Il,IIKJIHqeCKIIH llMimaH

TilTOp 1111;-100. 0 HeM peqbBDepeil,II~·-

24 

IJoKa )l(e BHIIMaTCJibHO np1ICMOTpHMC51 K MHOroqnCJieH

HbiM KOM61IHall,H5IM, CyMMa KOTOpbiX Bbl3biBaeT ~' )KH3HII 

HOBbie ¢llJibTpyiOrn;ne MaTepuaJihi. Ha·BhlXOAe ycKopuTeJISI 

ycraHOBJieH JieHTonpoTSI)I(Hhiii MexaHII3M, c HY)I(HOii cKopo..: 

CTbiO llOAaiOrn;nii: nJieHKy. ,UJI5I paBHOMepHOro o6JiyqeHU51 

BCeX ee yqaCTKOB T5I)I(CJibiMH HOHaMH nepeMeHHOe 3JieKTpn

qeCKOe noJie c tiacroToii: 2 Thi~Siqu repu, paaBopaqiiBaeT ny.:. 

qoK B ropu30HTaJihHOii: nJIOCKOCTII. Ha nyTn nyqKa MO)I(HO 

nocTaBIITh pa3JIIIqHhie ·MaCKII n norJiorn;arorn;IIe ¢oJihrii, 

qT06hi HanpaBUTb, pacnpeACJIHTb TpeKII B llOJIHMepe TaK, 

KaK )KCJiaiOT cneu,IIaJinCThi. 

f10A06Ha51 CB060Aa o6parn;eHH51 C MaTepuaJIOM 3HaKOMa 

paaBe qTo CKYJihnTopy, TOJihKO 3AeCh B poJIII peau,a BhiCTy

naeT UOHHblll Jiyq, n <<XYAO)I(HJfKaM» OCTaeTC51 JIIIIIIb Bapblt:

poBaTb llHTCHCIIBHOCTb IIOHOB, CKOpOCTb ABH)I(eHH51 nJieHKU, 

¢opMy nyqKa ••• 

Po)I(AeHIIe COBpeMeHHhiX TeXHOROrHH - npou,ecc TBOp

qeCKllll. B HeM KaK HCJib351 KCTaTII OKa3aJIHCb TaJiaHTbl Bbl

pOCIIIIIX B Jia6opaTOpHH MaCTepOB-YMCJihiJ,eB, H306peTaTe

Jieii: II pau,IIOHaJIH3aTopoB; · EJiaroAapSI nx aKTIIBHOMY. BMe

IIIaTCJihCTBY, HanpnMep, o6ecne4eHa TaKa51 CKOpOCTb 

ABII)I(CHII51 llJieHKll, paBHOMepHOCTb ee HaMOTKll Ha BaJIHKll, 

qTo II3 TpaBllJihHOro ycTpoii:crBa BhiXOAHT poBHhiii pyJioH. 

TaKyJO JieHTonpoTSI)I(KY He rpex npiiMeHnTh B JIJ06oM APY

roM MeCTe AJI51 CXOAHhiX 3aAaq. 

A qTo6hi y qiiTaTCJISI c.i.o)I(UJIOCh BepHoe BneqaTJieHIIe o 

CTCllCHII CJIO)KHOCTII paiJ,HOHaJibHOro peiiiCHII51; '3aMCTHM: 

HaMoTaTh B poBHhiii pyJioH npeACTOSIJIO He MeHee KllJIOMeTpa 

llOJIIIMepHOH llJICHKII TOJIII.J;IIHOH HdMHOrHM 60JibiiiC, qeM, 

AOllYCTllM, CYCaJibHOe 30JIOTO. J1 peayJihTaT He 3aCTaBHJI 

ce651 )I(AaTb - paHbiiie y BaHHbl llOCT05IHHO Ae)l(ypHJIH ABa 

onepaTopa; Teneph onepau,HSI u,eJmKOM i aBTOMaTII3npo-. 

BaHa •••.. 
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.MHoro MO)KHO paCCK33biB3Tb 0 TCX, KOro Y4CHbiC C nOJI

HbiM npaBOM H33biB310T CBOHMU C03BTOp3Mll. 3TO JIIOJ].ll 3a

MC43TeJibHOfO MacTepcTsa, rny6oKux 3H3HHH H Y.ll.HBHTeJib

Hoii CKpOMHOCTll. BOT OHII- DO)l.JiliHHbiC OTKpbiTIISl Jia6opa

TOpllll! 

A MOJIOJl.hie cne~HaJIHCTbi? Ha ux c'leTy. HeMano asTop

CKux CBH.ll.CTCJihCTB. Ha nepsoil BceMupHoii BhiCTaBKe H3o-

6peTaTeJibCKoro TBOp4CCTBa MOJIO)l.C)Klf B 6oJirapCKOM ropo

.ll.C llJIOBJ].UBC npHJl.YM3HHbiH .HMU npu6op )l.JISI li3MCpCHIISl 

p3.ll.llyCa nop - B o6meM-TO, HC CTOJib 3HalJIITCJibHbiH 

<<BIIHTIIK» B HaJia)KCHHOM MCXaHH3MC C03)].3Hl1Sl Sl)J,CpHbiX 

qmJihTpos - 6hiJI Y.ll.OCToeH 3oJioToii Me)l.anu u no4CTHoro 

J].llnJIOMa. llpH60pOM 04CHb CCpbC3HO 33liHTCpCCOBaJIIICb 

npe)l.cTaBHTCJIH 6onrapcKux TCISCTHJihHhiX, ~HMH4CCKHX 
npeJ].npuSITHH, HMeromux J].eJIO c nopucThiMH CTPYKTypaMu. 

••• KOJIJICKTIIB rpynnhi clJH3HKO-XliMli4CCKOH o6pa60TKII 

DJICHKII pa3pa6aTbiB3CTODTIIM3JibHbiC pC)KlfMbl lf napaMCT

pbl npu KpynHoMacuiTa6HoM npOH3BOJl.CTBe QJIIJibTpoB. Oco-

6eHHO OCTpO CTOIIT 33)].34a liHTCHCllclJUKa~llll npO~CCCOB, 
nOJIY4CHIISl clJHJibTpyiOUJ,HX M3TCpH3JIOB C 3apaHee 33)].3H

Hb1Mll CBOHCTBaMH. 

CHa'laJia nneHKY o6ny4aiOT YJibTpacpuoneTOBhiM esc

TOM. B xoJIOJ].Ho-rony6osaThiX 3TUX ny'lax ycnJIHBaeTCSIJ].e

CTPYK~HSI (To eCTh pa3pymeHue CTPYKTYPhi) noBpC)KJJ.CH

HhiX liOHaMH MOJICKYJI nOJIIIMCpa, Sl)l.CpHbiC TpCKll <<npOSIB

JISIIOTCSl» 3Ha4HTeJibHO 6hiCTpee, yny'lmaeTCSI cpopMa u 

DOBbiillaCTCSl O)l.HOpOJ].HOCTb OTBCpCTIIH. 

XnMn'lecKoe TpaBJicHHe o6ny4cHHhiX uouaMH nonu-

3clJHpHbiX nJiaCTHKOB (HanpuMep, nOJili3TllJICHTCpCQJTaJI3Ta 

lllllf DOJIHKap60HaTa) npOH3BO)l.HTCSl B paCTBOpax IIJ,eJIOlJCH. 

CKopoCTh onepa~Hu perynupyiOT lf3McHeHHeM TeMnepaTy

pbi II KOH~CHTpa~Hll UJ,eJI04li.J1CCJIC)l.OB3HliSl DOKa33Jill, 'ITO 

B pa3Jili4HbiX pC)KlfMaX MO)KHO npli)].3B3Tb nopaM caMyiO 
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pa3H006pa3HYIO, -KOHclJurypa~HIO,' BapbupySI : B IDllpOKlfX 

npc)l.eJiax TCXHOJIOfnlJCCKlfC napaMeTpbi XlfMHlJCCKOH o6pa-

60TKlf. , .• .,, ' ; , 

.. TaK, C nOMO~biO BblCOKOTCMnepaTypHOro TpaBJICHlfSI 

06Jiy4CHHOro TSl)KCJibiMlf llOHaMJI JiaBcaHa B pa36aBJICHHbiX 

paCTBopax UJ,CJI04e:ii co3J].aiOTCSI y3Kne KaHaJihl nop: B DJieH

Ke TOJiuinuoiflO MHKpOH MOryT o6pa30BaThCSI nophl~~llllllH
.ll.Phl )J,li3MCTpOM 100 aHI'CTpeM; 

· HanpOTnB, TpaBneuue B i<mi:~eHTpnpoBauuoMpaCTBo
pe meno'lu npH HH3Koii TeMnepaType J].aeT Kouycoo6pa3Hhle 

no phi:. 11 yron Bepmnubl Kouyc.i 1-eM 6onhme; 'tieM :Meui.me:ii 

li0Hli3Hpy10UJ,CH cnoco6HOCTbiO o6JI<tJ].aiOT 6oM6ap)l.Hpy10-

lll,lfC 4aCTu~'hi. EcnH TpaBneuue· m!)l.yT c OJJ.Ho:ii CTopoHhl 

nJICHKll, TO noJiy4aeTCSI clJllllbTpyiOllJ,HH MaTepnaJI; y KOTO

poro CC4CHHC KaHaJIOB riop paBHOMcpHO B03paCTaCT OT 0)].-

HOH nOBCpXHOCTll )].0 )J.pyro:ii. · · · n, r! .· 

TaKaSI · reoMeTpnSI, · KaK Mhl n03)KC y6e)l.HMCSI,-' MO)KCT 

6biTh 4pe3Bhl4a:iiuonoJie3Hoii; HanpnMep; KOHYCHhle nopbl 

OKa3hiBaiOT MCHbiDCC. conpOTllBJICHlfC ra3y ·llJilf )Kli)].KOCTll 

no cpaBHCHIIIO (:' 3KBlfBaJIC.HTHbiMll no <<npOXOJ].HOMy» J].lfa:.. 

MeTpy ~llJIHHJl.PU4ecKut.m. CnoBoM; KoM6Hua~nii BCJIHKoe 

.MHO)KCCTBO. Ha)J.o TOJihKO yM:eno'uMii pacnopSIJl.HThCSI; 

PyKOBOJiHTCJib rpy:i:mbl llaBCJI Anenb 'JiocraeT MaTepn~ 
aJibl c 'fe3ucaM.n )J,OKnaJ].a Ha uaytiuoii KOHclJepeH:~nH)'Boi, 
CKa)KCM, CHHMOK YBeJilllJCHHOro B .. MlumHOif pa3 pa3pe3a 

aCHMMeTputi:Horo Sl)].CJ>HOrO ijl:ri:JibTpa.' 3TO a:Hn3o"rporrHhiH 

cpllllbTp 'c . nOBhiiDeHHOH npOH3BO)\lfTCJibHOCTbiDi o:H SllJC-
u ._[ · " • " ·· ··" · u• · u • · ' 

llCTOll CTpyKTyphl,. a Ha )l.HC' K3)K)].Oll SllJCIIKll - HCCKOJihKO 

nop. MeTo)l.nKa ero n3roToBneunSI pa3pa6oTaua · cpairH:n

:rCJihHO HC)J,aBIIO: llOJIIIMCpHyiO DJICHKY o6.riy4aiOT l!epe3 

cnen;HaJihHYIO CeTliaTyiO MeM:6paHy ycKOJlCHHNMllllOHaMH, 

)l.JIHHa npo6era KOTOpbiX liYTb ycryrraeT TOJIUJ,ime DJIC~Kll. 
L(o3y o6JiyliCHllSl n' YCJIOBmf XHMlfliCCKOro «B~emaTCJibCT-
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Ba>> IIOA6HpalOT TaK, l.IT06bl IIOJIHOCTbJO IIpOTpaBHTb MaTe

pHaJI AO rny6nHhi, pasHoif AJIHHe rrpo6era. HClHOB. lloCJie 

TpaBJieHH51 OCTalOTC51 51'leHKH pa3MepOM AO 1-2 MHKpOH. C 
IIOMOIII;blO AOIIOJIHHTeJibHbiX OrrepaiJ,HH o6Jiy'leHH51 H TpaB

JieHH5I AHO .RtieeK rrpespalllaeTCSI B TOHKHH cf>HJibTpylOIII;HH 

CJIOH• YtiaCTKH IIJieHKH, 3aiiiHIIJ,eHHhle MacKoif rrpu rrepBOM 

o6Jiy'leHHH, COCTaBJISilOT apMHPYlOIIIYlO CeTKY H o6ecrretm

BalOT He06XOAHMYlO MeXaHH'leCKYlO rrpO'IHOCTb cf>HJibTpa. 

TeM caMhiM ycHJiuBaeTCSI rrporrycKHaSI crroco6HOCTh cf>HJibT

pa,' CHH)KaeTCSI ero COIIpOTHBJieHHe. I13BeCTHO BeAh, liTO 

CKOpOCTb TelleHH51 B513KOH CpeAhi tiepe3 KaiiHJIJISip 1! o6paTHO 

rrporropii,HOHaJihHa ero AJIHHe. 

TeM HCCJieAOBaHHH y XHMHKOB MHOro, H03AeCb He TOT 

CJiyqaft, KOrAa MHOr<>TeMbe He II03BOJISieT COCpe,L\OT()'IHBaTb

C51 Ha HaH60Jiee rrepcrreKTHBHhlX HarrpaBJieHHSIX. 

. llpoii,eCC rrpOH3BOACTBa cf>HJILTpOB H30 AHSI B AeHb CO

Bepme~CTByeTCSI, H IIOCTOSIHHO .B03HHKalOT HOBbie 3aAal!H. 

Xopomue.rrepcrreKTHBhl cyJIHT, K rrpuMepy, pa3pa6oTKa

.R,L\epHbiX cf>HJibTpOB CO CBepXTOHKHM CeJieKTHBHbiM CJIOeM, 

TO: eCTb TaKHM, .·KOTOpbiH HaCTpOeH «IIpOIIYCKaTb>>. TOJibKO 

MOJieKyJI_bl OIIpeAeJieHHOro pa3Mepa. 0HH; MOryT. IIpHMe

H51TbC51. B . CHCTeMaX C 60JibillHM paCXOAOM , )KHAKOCTH HJIH 

ra3a, IIpOXOA.sJIII~X llepe3 MeM6paHy, HO C M~HHMaJibHbiM 
rreperraAOMAaBJieHHSI- rrpe~e seen;> AJISI 3aiiiHTbiOpraHo~ 

AbiXaHHSI OT IIbiJIH, AhlMa. .. . . . 

0 Pf?CIIHpaTopax c TaKHMH cf>uJibTpaMH aKaAeMHK 

A.ll.A.JieKCaHApOB OT3hlBaJICSI BeCbMa OIITHMHCTH'IHO: «0HH 

rrpesocxOAHO ¢lLTibTpyioT ~o:i~yx, YA06Hhl B rroJib30BaHHH 

- AhlillaTb qepe3 HHX 6yAeT JierKO>>. . 

A BOTH BOBCe crpaHHaSI cPOTOrpacf>HSI--:- Ha Heft OAHHOKO 

3HSieT KpyrJIOe qepHOe OTBepCTHe. <<.!LbipKa>> .OTHOCHTCSI K 

IIOCJieAHHM AOCrH)KeHHSIM XHMHKOB. P.RAY opraHH3aiJ,HH 

HY)KHbi cf>HJibTpi.I, co crporo 3aAaHHbiMH rrapaMeTpaMH.-
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TaK cKa3aTh, COIJ,HaJihHhiii 3aKa3. BoT u M:eAHKaM AJISi aHa

JIH3a KpOBH IIOHaA06HJIHCb cf>HJibTpbl C rrpeii,H3HOHHbiMH -

OlleHb TOl!HbiMH B AHaMeTpe! .,..- OAHHOl!HbiMH IIOpaMH • .!LeJIO 

B TOM, 'ITO, KaK HeAaBHO 6hiJIO IIOKa3aHO; Aecf>opMHpyeMOCTb 

KpaCHbiX KpOBSIHbiX TeJieiJ,·CBSI3aHa C 3a6oJieBaHHSIMH cep

Ae'IHO-COCYAHCTOH CHCTeMbl. Jlyqmero AHarHOCTltlleCKOro 

TeCTa He npHAyr.taeiiih! 3AOPOBbiC KJieTKH Aecf>opMHpylOTCSI 

JierKo; a yxyAmeHile 3Toii ux cnoco6HOCTH MO)KeT.npHBeCTH 

K onaCHbiM AJISI opraHH3Ma·noCJieACTBHSIM. ilpHIIIJIOCb.He

MaJIO noTPYAHThCSI, liT06bi npoAeJiaTh B rrJICHKe OTBepcrue, 

KOTOpoe liYTb MCHbillC, l!eM CaMa KJieTKa. 

TaKOB KalleCTBeHHhiii AHana3oH <<IIPOAYKIJ,HH» cneiJ,ua

JIHCTOB-.RACPIIIHKOB; o6ycJIOBJieHHbiH 3anpocaMH 3aKaJ'IH:.. 

KOB, - OT MHJIJIHap~a nop Ha KBaApaTHOM CaHTHMCTpe AO 

OAHOH-CAHHCTBCHHOii! . 

Em;e pa3 nocMOTPHM Ha cf>oTorpacf>uro. 0AHHO'IHOe OT"7 

BepCTHC B .IIJia~HHKe +- CJIC):\ ee o6Jiy'leHmi JIH.IIIb OA~HM 
ycKopeHHhiM HoHoM tsc'noMHuM, ~ITo's ¢ii3iJ:qecKux 3Kcne-

l ~ : ' ' . ' c ' ' ' ' " ! ; • ; . " • •' ' ., ~ 

pHMeHTaX Ha aTOM HOBOro 3JICMeHTa paCXOAYCTCSI IIpHMep-

HO .1016
ycKopeHHbiX ~aCTHIJ,). 0Ka3hiB~H!TCSJ, rr'pH llOMO~H 

MeM:6paH c OAHHo'IHbiM o.fsepc.fHe~ pema.O;cSI uiiTepecHhie 
: ·' : ( ' ! " . .;_ . ' ~ • . . . • ~ ; : : . - ~ . ~ -_ _____:: . , ' ' • . . 

3aAatiH He TOJibKO B MCAHIJ,HHe: OHH HCIIOJib3YlOTCSI AJI51 Clle-

Ta, onpeAeiieHHSI_ B~JIH'IHHbi_ HilO~Bil~<HOCT~. qa~HIJ, cy~~ 
MHKpoHHbix pa3Mepos; B ioM tiuCJie 6IioJiorntiecKiix o6heK-

Tos .:._ 6;:tKiepnft, ii~pyc?s~ ~eroi. · · · · • · 

qT06bi JIY'IIIIC IIOHHMaTb npo~eCCbi, COIIYTCTBYIOIIIHC 

II051BJICHHIO cf>HJibTpOB, YliCHbiC IIOCTOSIHHO. HaKaiiJIHBalOT. 

3HaHH51 O.BbiCOKOMOJICKYJISipHbiX BCIIICCTBaX, o6Jiyl!eHHbiX 

'f51)KeJibiMH:HOHaMH. (Pe3yJihTaTbi 6biBaioT Jil090IIbiTHhiC H 

rropoft HeO)KUAaHHhie.) I1 see noToMy, .'ITO HM, KaK HeMHO-: 

rHM XHMHKaM, IIOCllaCTJIHBHJIOCb rrpOBOAHTb CBOH HCCJieAO:.. 

BaHH51 Ha YHHKaJibHbiX rrytiKaX T5l)KeJibiX HOHOB. 
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O,nHo H3 H08hiX Hanpa8JICHHii n~Jiyl.feHu.II MeM6paH c 

YJIYl.flllCHHhiMH xapaKTepHCTHKaMH ._~ Hanpa8JICHHOe H3-

MeHeHHe ux no8epxHOCTHhiX csoiiCT8. ECJIH CTCHKH U:HJIHH

.npuqecKoii IIOpbi C Ol.JCHb MaJibiM ,AHaMCTpOM MHKpOHa IIO

KpbiTb TOHl.JaHlllHM CJIOCM IIOJIHMepa, TO, OKa3bi8aCTCSI, Ta

KaSI MeM6paHa 6y,neT o6Jia.naTh y)Ke H08hiMH C80iiCT8aMH. B 

3a8HCHMOCTH OT ,IIpHpO,Abl IIOJIHMepa MO)KHO, HanpHMCp, 

H3MCHHTb 80,AOIIpOHHU:aCMOCTb MCM6paHhi, ee CIIOC06HOCTb 

y,nep)KH8aTb O~HH l.JaCTHU:bl H, Hao6opoT, 6ecnpeiiSITCT8CH-

HO nponycKaTh .npyme. • 

llo,no6HbiM <tmJibTp ycTaHa8JIH8aiOT MC)K,Ay .A8YMSI pac

T80paMH, O,AHH li3 HHX. CO,ACp)KHT CMCCb COJICH, a ,npyroii 

CIIOC06eH npHHHMaTb H3 opraHHl.JCCKOH )Klf,AKOCTH, KOTOpaSI 

co.nep)KHTCSI s nopax MeM6paHhi, CTporo onpe,neJieHHhiH 

KOMIIOHCHT. TaKHM o6pa30M MO)KHO 8bl,ACJISITb H3 CMCCH 

onpe,neJICHHbiC HOHbl, HC TporaSI OCTaJibHbiC, 8 O,AHH npHCM 

pa3,nCJISITb paCT80pbl C .A8YMSI paCT80pCHHbiMH 8CIIJ:CCT8aMH.-

K Hac.foSiuieMy speMeHu 8 Jia6opaTopuu SI,nepHbix pe
aKu:uii ·. pa3pa6oTaHa TexHoJiorml · u3roroBJieHIISI SIACPH~Ix 
<i>HJibTp08 C ,nHaMCTpO~ nop OT ,ACCSITK08 aurcrpeM ,no ,neCSIT

K08 MHKpOH. CTOJib ill'itpOKHii .n..iana30H o6ecnel.JH8aeT 803-

MO~HOCTb npHMe~.e~Hsl TaKHX <i>HJibTp08 8 pa3JIH1.JHJ;>IX OI~e
paiJ:HSIX no oi,nCJieHiiiO O.AHHX 8CIIJ:CCT8 OT .npymx, Ol.JHCTKe 

pa6o'IHX cpeA ~: npOMhilllJieHHOCTH H Mimrux .npym~: 6e3 

KOTOpbiXHe o6o~eTCsl C08pCMCHHaSI Texuo:nomSI. ' 

llpo,nyKU:HSI OT,ACJia npu~a,A~Oii ~.A~PH~ii cPH3HKU

pyJIOHhi SI,nepHbiX <PHJibTp08. 11cxo,nHhiH MaTepuan- Jia8-

caHo8aSI llJICHKa, ,na8HO IIpli3HaHHaSI B TCXHHKC H MaCC080 

8blllYCKaeMaSI OTC1.JCCT8CHHOH npOMbllllJICHHOCTbiO, - OT

JIHl.JaCTCSI MCXaHHl.JCCKOM; npO'IHOCTbiO, ·yCTOHl.JHBOCTbiO K 

MHOrHM paCT80pHTeJISIM H peaKTH8aM, 60JibiDOH pa,AHaU:H

OHHOH - «8biHOCJIH80CTbiO>> .· H; ~'ITO-~ HCMaJI08a)KHO; ,-,Aellle

Bli3HOM. 
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CymecTByiOT, O.AHaKo, .npyme noJIHMephi, no OT.AeJih

HhiM napaMeTpaM npe80CXO.ASIIIJ:He Jia8caH. TaK, y pa3Hhlx 

8H,AOB IIOJIHapHJiaT08 JIYl.JIDaSI, l.JCM y Jia8caHa, TCllJIOCTOH

KOCTb. Cpe.nu noJIHaMu.nos eCTh peKop,ncMeHhl, co8epmeHHO 

pa8Ho,nymHhle K pa.nuau:uu. BbicoKa XHMHl.JCCKaSI HHepT

HOCTh IIOJIHIIpOIIHJICHa. CI>TOpOnJiaCTbl YCIICIDHO I1pOTH80-

CTOSIT 803~CMCTBHIO arpeCCH8HbiX cpe,A. 

BoT BaM ..i e~e·o6irmpH:oe'noJie ~eSITeJn,H:ocru, Hosble 

KoM:6uHari.IiH " - uo8oe -KaqecTBO MeM6paHHhiX MaTepua

JI08, CTOJII~ U:CIIHOC B COBpCMCHHhlX TCXHOJIOrHSIX. KaK IIOKa-

3aJIH HCciTe,noBaHHSI, MCTO,AOM SI,nCpHbiX TpeKOB MO)KHO 

<<rrpo,nCJiaTb>> Mn-Kporrophl s nJiacniKax scex s~o8, m!o6xo

.AHMo. Jlllillb no.no6paTb' pe)KHM o6JiytleHHSI 'H. XHMHliecKOH 

o6pa6oTKH. - · '· · ' ·•· 

11 TaK, Mbj II03HaKOMHJiirCb C IIPOU:CCCOM C03,naHHSI SI,nep

HbiX MCM6paH. qTO )KC,AaJibiDC?. 

;r, 

"i"'.· 

•', 
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CKB03b «SI,ll,EPHOE CHTO>> 

113 rJiy6nHhi .BCKOB npniiiJIO K HaM 3TO HeMy~peHoe 

npncnoco6Jieime. TbiC.sil.J.MeTn.siMn 3CMJie~eJibiJ,bi ceAAn, 

:>Ka.JIH, MOJIOTHJIH. YlT06bi HCllCl.J.b XJIC6, 3CpHO pa3MaJibiBaJIH 

B ~yKy, MYKY npocenBanncKB03b ciiTo. CaMbiH Jiyqw~ii 
llWCHHl.J.HbiH XJIC6 - CHTH~IH - llCKJIH H3 My~n CaMOI'O 
MeJIKoro noMoJia. O~HOMY n3 Hac n Tenepb noMHHTC.si BKyc 

TOI'O, ~OBOCHHOI'O CIIJ;C, CHTHHl.J.Ka. 

CTpeMnTeJihHbiH Haw BCK, pa3Jiyl.J.a.siCb c npe~MeTaMn 
crapnHhi, paccraBJI.si.si ifx B My3eii:Hi>ix BnTpnHax, nopoii 

ynopHO HC )KeJiaCT OTKa3biBaTbC51 OT npHBbllJHbiX Ha3BaHHH, 
o6o3Hal.J.a.si nMn coBce~ HOBble .siBJieHn~. Cmiqana oHn )KH

BYT B MeTa¢opax, a noTOM, yTpal.J.nBa.si cBoii nepeHOCHbiH

CMhiCJI, Tep.siiOT CB.si3b c npoo6pa3aMn. H BOT y)Ke .si~epHbie 
cPHJibTpbi ryJI.siiOT flO CTpaHHII,aM Hayl.J.HO-llOllYJI.sipHbiX 

)KYPHaJIOB «MCPHbiM cnTOM». A l.J.To? Co3~aTeJIH He npoTe

CTYIOT. 
II y)Ke He MYKY npocenBaiOT CKB03b HOBbie ¢ruibTpyro

w;ne MaTepnaJihl- ~a)Ke MYl.J.Ha.si nhiJIHHKaKiDKCTC.si orpoM

HhiM aii:c6eproM p.si~OM C MeJibl.J.aHWHMH l.J.aCTHII,aMH, KOTO

pbiC 3a~Cp)KHBaiOTC51, OTCCHBaiOTC.si MHKponopaMH llOJI

HMCpHOH llJICHKH, o6Jiyl.J.CHHOH TSl)KeJibiMH HOHaMH. 

1JTo )KC «llpOCCHBaiOT» CKB03b .si~CpHblC MCM6paHbl? ' 

.!1:JI.si OTBCTa Ha BOllpOC o6paTHMC51 K. o6cy~CHHIO Ha 

3ace~aHnn IIpe3~nyMa AKa~eMnn HayK ~oKJia~a o cnHTe3e 

cBepXT.si)KeJibiX 3JICMCHTOB n npnMeHeHnn MeTO~OB MCPHOH 
cPH3llKH B CMC)I(HbiX o6JiaCT.siX. 3TO HCTOpHl.J.CCKOC ~JI.si MCM-
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6paHHOii TexHoJionm 3ace~amte npoxo~nJio B 1984 ro~y. 
0HO nO~TBCp,ljHJIO cPYH~aMCHTaJibHOC 3HallelntC BblllOJIHCH

HbiX pa6oT ~JI.si pa3BHTH.si HOBbiX TexfioJiornii. 

AKa~eMnK ll.B.IleTpSIHOB:..Coi<oJioB no~llepKHyJI, liTO 

.si~epHbie ¢nnbTpbi o6Jia~aroT·~syMSI yHnKanbHbiMn KalleCT
saMn. Ilepsoc: oHn nMCIOT crporo Kamt6posaHHbie· OTBep

CTH.si; BCJlllliHHY KOTOpbiX·MO)KHO BapbHpOBaTb B WHpOKHX 

npe~eJiax, liTO oco6eHHO Ba)KHO ~JI.si MnKpo6noJiornn u Me

~nn.nHbi, r~e Tpe6yeTcSI OliCHb TOHKaSI cenapau,u.si itacrnu, no 
pa3MepaM (HanpnMep, Kor~a HY)KHO.OT~enwrh ilaToreHHbie 
MnKpoopra·Hn3Mbi OT saKu,HHbJ). BTopoe sa>KHeiiwce Kallc

CTBO cPHJibTpOB - UX rJia,ljKaSI 3CpKaJibHaSI llOBCpXHOCTb, 
6Jiaro~ap.si liCMY JICrKo·c6()aCbiB3Tb CKOllliBWHHC.si Ha HCH 

OCa~OK, ll03TOMY .xopOWO HCllOJib30B3Tb TaKUC cPUJihT.pbl 

~JI'st 3aw;nThi, ~onycrnM, oT yroJibHoii nhiJin. Heo6xo~HMo 
pa3pa6aTbiBaTb CaMbiC pa3JIJfliHbie TCXHOJIOrHll.ll opraHH-

30BaTb ' MaCCOBbiH BbinYCK 113~C,;HIH . Ha OCHOBC · .si~CpHbiX 
cPHJibTpOB; · ... 

0Hn Haxo~.siT npnMeHeHne Ii npon3BO~CTB~ pa~Hoi<epa:.. 
MUKn; no3BOJ151IOT TaK)KC YBCJIUlii!BaTh llOBCpX~OCTHOC co:. 

npOTIIBJICHHC 3JICKTpHliCCKUX ycTpOHCTB, M,OryT' 3aH.siTb 
BH~HOCMeCTO B npou,eccax lf3I'OTOBJICHU51 KpHCraJIJIOB. 0~
HaKO cyw;eCTBYCT HCCOOTBCTCTBUC MC~AY 3Ha~CHUCM npo-
6JICMbl n MacwTa6oM eepeweHUSI. Ha~o HCs-aMC~JIUTeJibHO 
YJIYtliiHITb opraHH33U,UIO H KOOJJAIIHaiJ.nro pa60T,' OTMC~a
JIOCb Iia IIpe3it~nyMe AKa~cMnlt ilayK. ~<l.JacTb 3a~a4,HapSI
~Y c noncKOBhJMH ucCJie~miaHn.siMII HO~hiX o6pa3u,os •SI~ep-· 
Hhix¢HJibTpos,' n a3sina Ha ce6k co3~aH.HaSI. HeK~Topoe spe-, 
M.si · cnyCTSI · B llHcTiiTyTe ·. i<pncraJIJiorpaqmn · AH CCCP 

Jla6opaTopn.si·.siACPHhiX ¢1iiibTpos ~ AOliCpHSisi no OTHowe7 

unio K Jla6opaTopnn·SI~epHhix peaKu,nii OHSIVI. Eeso3rJia
BnJI , B.B.M 4e~Jimiiiinml.~ 3ni fipaKTHliCCKne. ·warn, 6hiJIU 

npe~npHHSI.Thl noCJie .3ace~aHHSI Ilpe3HAHYMaiAKa~CMHH 
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HayK IIpH aKTHBHOM CO~CHCTBHH ~HpCKTOpa ·JtiHCTHTyTa 

KpnCTaJIJiorpaqmn aKa~eMnKa E.K.BaiiHUITCiiHa;) .· 

MHorne 3HaiOT ¢nJihTpbi <l>JiepoBa, CKa3aJI aKa~eMnK 
A.M.npoxopoB, HO HY.IKHa 6oJiee DinpoKaSI nH¢opMau,n51 o 

npe~oCTaBJISICMhiX nMn B03MO.IKHOCT5IX. Mo.IKeT 6hiTh, CJie

~yeT H3~aTh 6o.i:IhDinM Tnpa.IKOM cneu,naJihHhiii 6yKJieT. 

BhiCOKO ou.eHnJI · HOBbie ¢uJibTPYIOUI,ne MaTepnaJihi 

aKa~eMnK A.n:AJieKcaH~poB. no cro CJIOBaM; ceiillac y.IKe 

peaJibHO HaJia~HTb npOH3BO~CTBO SI~CpHbiX cPHJibTpOB Ha 

MHornx ycKopnTeJISIX CoseTcKoro Co10Ja; 6e3 Y.,UI,ep6a ~JI51 
npoBo)JnMhiX TaM Hay'IHhiX 3KcnepnMCHTOB. Tpy~Ho nepe

ou.eHnTh pOJih ¢nJibTpoB B 6oph6e c npo¢eccnoHaJihHbiMn 

3a60JICBaHHSIMH, Bbi3BaHHbiMH iiona~aHHCM B JICI'KHC Bpe~
HbiX BCUI,CCTB, HanpnMep, npn ~06hi4C YI'JISI, ·KpCMHHCTbiX 

IIOpO~. 0Hn MOI'YT OKa3aTbCSI IIOJIC3HbiMH ~JISI npe~ynpC.IK
~CHHSI cra¢nJIOKOKKOBoii nH¢eKu.nn~ He3aMeHnMhi, KaK 

y.IKe OTMellaJioch, B MnKpo6noJiorn4ecKoii TexHoJiornn. Ha

BepHSIKa ~a~yT BIIC'IaTJISIIOill,HH 3cPcPCKT B CHCTCMaX o6eCCO

JIHBaHH5IBO~bi. 

A.n.AJieKcaH~poB BhiCKa3aJI MHeHne o ToM, 'ITo AKa~e:
Mnn HayK Ha~O Opl'aHlf30BaTh HC60JibUIOC np0ll3BO~CTBO 
5I~CpHbiX cPHJih'fPOB pa3JIH4HbiX MO~lfcPHKall,HH ~JI51 HayKn H 

TexHnKn. OH no3~paBHJI ~oKJia~llnKa- Cl>JiepoBa-:- n BCCh 

ero KOJIJICKTHB c KpynHhiM ycriexoM. · , 

3TO o6cy.IK~CHHC Clll,C pa3 riOKa3aJIO, 'ITO B Jla6opaTO

pnn. 5I~epHbiX peaKu.nii n~yT no BepHOMY nyTn. Be~yUI,ne 
coBeTCKne ylleHhie HaMCTHJIH ·4pC3Bhl4aiiHo DinpoKnii Kpyr 

npHMCHCHH51 HOBbiX cPHJibTpyiOUI,HX MaTepnaJIOB. ·, 

rJiaBHaSI <<pa6oTa>> SI~CpHbiX cPHJibTpOB CCI'O~H51 - B 

06JiaCTn MHKp03JICKTpOHHKH. Ha HX· OCHOBC C03~aCTC51 
«MCM6paHHbiH rQHT>>, KOTOpbiH Ha~C.IKHO O'IHCTHT TCXHOJIO

rnlleCKHC cpe~bJ:;ynoTpe6miMbiC B 3TOH CBCpX4HCTOH OTpac-

.. Jin, OT mo6hlx npnMeceii. 
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, . BpSI~ Jin KOMy-Hn6y~h HY)KHO ~oKa3hlBaTh, ,4TO,~e3 
3JICKTpOHHKH .HCMbiCJIHM · ~a.J_IbHCHUIHH rrporpeCC H<}Y,KH H 

TCXHHKH, a 3Ha4HT, H HOBbiC Ka4Cq"Ba OKpy)K(liOill,CI'O HaC 

pyK~TBOpHOIX? ~npa: I:Io~aneKo He BCCII?HHMaiOT,·'ITO B 

3JICKTpOHHKC B TC'I~_Hne IIOCJIC~H;H,}Cl5-,-:-20 JI.CT nppn30IIIJia 

CB051 Hay'-lHO-TCXHH4CCKa51 peBOJIIOll,H511 Bbi3BaBmaSI K )1(113-

HH 6ypHO pa3BHBaiOUI,CCC51 JI~6nMOC ~~TSI.,KOHII,a XX,B~-
, " ' " ~ ' . . ~ . . .. -" - " . . ' ' . 

Ka - MHKp03JICKTpOHHKY •. · . , , i ·; i · · 

,li.a)Ke HCCIICll,HaJIHCT, pCUilfBUIHH, cpaBHHTb Ha'IHHKY 

TaKHX OTHOCHTCJibHO IIpOCTblX yCTpOHCTB, KaK pa~nonpn

CMHHK HJIH TCJICBH30p, C~CJiaHHbiX B cepe~HHC HaUICI'O CTO

JICTH51 n cero~H51,· noiiMeT, 'ITO <<OOhl'IHhiX>> 3JICKTpOHHhlX 

KOMIIOHCHTOB Y)KC, m!. CTaJIO; no5IBHJI0Cb HC'ITO HOBOC,· ·H 

Ha3hiBaCTCSI3TO 5IBJICHHC- HHTCrpaJihHaSI CXCMa; 0Ha OKa-

3aJiaCh CpO~HH 3ii:CMCHTapHbiM llaCTnU,aM B~CpHOH ¢n3n

KC- TCM )KC YHHBCpCaJibHbiM <<KHpiiH'IHKOM», KOTOpbiH JIC

)KHT B OCHOBC BC5IKOI'O CKOJib yro~HO CJiO)KHOI'O H, COBepmeH-

HOI'OTBOpeHn5i. :, · , "' · •,• • ,., t . 

CospeMCHHhle. nHTerpaJibHhle, cxeMhl . oiThe~nHHJin. · B 

KpOXOTHOM KpHCTaJIJIC IIOJiynpoBO~HifKOBOI'O KpCMHH51 pa3-

MCpOM · MCHCC O~HOI'O KBa~paTHOI'O caHTHMCTpa OT COTHH 

TbiC514 ~0 MHJIJIHOHa 3JICMCHTapHblX cPYHKll,HOHaJibHbiX yc

TpOHCTB 3JICKTPOHHKH.· Cneu,naJIHCThl yTBep~aiOT,'' 'ITO 

y)Ke 6Jin3oK ~eHb;'Korna Ha e~nHoii KpeMHnesoii IIJiaCTnHe 

~naMeTpOM: 15-20· caHTHMCTpOB pa3MCCTHTCSI HCCKOJihK~ 

COT , MHJIJIHOHOB: B3aHMOCBSI3aHHhiX MHKpDCKOIIH'ICCKHX 

KOMIIOHCHTOB. 3TO 03Ha4aCT, 'ITO CCJIH CCI'O~H51 MHKp03JICK

TpOHHKa CIIOC06Ha Ha.KyCO'IKC KpncraJIJia <<CMOHTHpOBaTh» 

. JI106yro caMyiO CJIO)KHYIO . llaCTb • MOIII,HOH Bbl'IHCJIHTCJihHOH 

•MaUIHHbl '(ee naM51Th, · ll,CHTpaJibHOC. Bbl'IHCJIHTCJihHOC: yCT

poHCTBO;- rrpo~eccop, •cxeMhl sso~a-:Bi.mo~a nH¢opMa

u,nn),<To:. 3aBTpa;,Mbi __ CTaHCM CB~CTCJI5IMH ~pO~CHHSI, 
3BM - nHTerpM&Hoii cxeMbi. Ilpnt.Ier.i Henpoc.feiimero 
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BapnaHTa THna KaJibKYJHITOpa (TaKHC~aBHO cyiiJ,CCTBYIOT), 

a cynepMamHHhi, eiiJ,e ue~asuo 3aHnMasmeif o6opy~osau
uoe ~JI5I HCC 60JibiiiOC UOMCIIJ,CJIHC. 

l:l cosceM: y)K y3KoM:y Kpyry cneu.mln:ncros H3BCCTHa 

<<CTpamiimi>> npocpeccnouan:hHaR Taifua: Moryqnif rnrauT no 

HMCHH (<MHKpO::meKTpoHHKa» HC06hi'laHHO YR3BHM ~JISI Kpo.:. 

XOTHbiX MHKpoqacTHIJ, BCIIJ,CCTBa - UbiJIHHOK, 6aKTCpHH H 

HX cppai'MCHTOB, CJI.e~OB paCTBOpCHHbiX COJICH MCTaJIJIOB H 

T.~. O~uoif npo3anqecKoif 6aKTepnii coli, o6nTaiOIIJ,eif B so

~e, BeJIH'lHHOH OKOJIO 0,2 MHKpOHa (B COTHH pa3 MCHbiiiC 

TOJIIIJ,HHbl 'leJIOBC'lCCKOro BOJIOCa!) ~OCTaTO'lH0,.'IT06bi UOJI

HOCTbiO BbiBCCTH H3 CTpOSI COBpCMCHHOC qy~o- HHTCrpan:b

HYIO cxeMy e111e npn ee npon3BO~CTBe. A ~an:hme ••• HeTpy~
uo npe~CTaBHTb ce6e UOTCpH, KOTOpbiC :na COBCpiiiCHHO 6e3-

onaCHaSI ~JISI HalliHX C BaMH OpraHH3MOB 6aKTCpH5I HaHCCCT 

cynepKpHCTaJIJIY B 6y~yiiJ,CM ••• 
BaKTepiisiy6nsacr :KoMnhiOTep. Me~y TCM MHKpOOQ

raHH3MOB B BO~OnpOBO~HOH (O'lHIIIaCMOH!) BO~C-'- ~0 COTCH 

ThiCSI'l B JIHTpe, n B 6JiaronpH5ITHhiX yCJIOBHSIX oun 6hiCTpo 

pa3MHO)KaiOTCSI. ,Uo6aBhTC. CIO~a ·. MHJIJIHOHbl. (!) UbiJICBH~

HbiX . .JacTHU. B· JIHTpe _B03~yxa ~a)Ke BHYTPH 3~aunif. He 

3a6y~hTC, 'lTO n HCKYPRIIJ,HH 'lCJIOBCK npn Ka~oM Bhi;ioxe 

Bbi~eJI5ICT B OKpy)KalOIIICC npoCTpaHCTBO TbiC5I'lll cy6MHK

pOHHhiX qacrnu.; a Kor~a Mhl ~BH)KCMCR, uama o~e~a reue

pnpyeT B MHHYTY 6oJiee ~syx MHJIJIHOHOB MHKpoqacTHLJ.. • 

J:ITaK, KOHCIJ, MHKpo::meKTpOHHKC H uay'lHO;...TCXHH'lC

CKOMY nporpeccy? HeT. BhiXO~, K C'laCThiO, uaif~eu.l:lcKyc
cTBCHHhiC ITOJIHMCpHbiC MCM6paHHbiC cpHJibTphl B35IJIH Ha 

CC6SI Ha~C)KHYIO 3aiiJ,HTY HHTCrpan:bHbiX CXCM Ha·BCCM HX 

~OJiroM H CJIO)KHOM nyTH - OT HCXO~HbiX MaTepHaJIOB ~0 

c6opKH H repMCTH3aiJ,HH. B COBOKYDHOCTH C KOMUJICKCOM 

~pyrnx cpH3HKO-XHMH'lCCKHX MCTO~OB DOMCp)KaHHSI BbiCO-

qaftmeft >IIlcrol-bi%HiiCIIxli-ra3oo6iia3Iii,lxcpeJI:~o.<:Py;KaiO:. 
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w.ux uu'icrpan:hHYIO cxcMy, B npoH3BO~CTBCHHOM rypou.cccc 

MCM6paHHOH cpHJibTp3LJ.HH OTBC~CHa cpHHHIIIHaSI H CaMaSI 

OTBCTCTBCJ:IH3SI poJib--: 6h1Tb nOCJIC~HHM 6apbCpoM, HC npo-
- ',',,' ·-· .. . ·- .. ', •.' . . ' 

nycKOliO~HM MHKpo'l3CTHU.bl K CTO~b YR3BHMOMy KpCMHHC-. 

BOMY Kp~C;Tan:Jiy. ' 

·, <OI~CpHbiC MCM6paHhl>>, no cyMMC CBOHX CBOHCTB ~C
aJibHbiC HJIH, CCJIH ·XOTHTC, <<30COJIIOTHbiC>> nOBCpXHOCTHbiC 

cpHJibTpbi, KaK HHKaKHC ~pyrnc MaTcpnan:hl, OOJihiiiC sccro. 

no~xo~RT AJISI 3aAatt rapauTnposauuou cpHHHIIIHOH ottncTKH 

TCXHOJIOrltttCCKitX· CpC~ B MHKpo3JICKTpoH1tKC. OcpBOC HX 

nOSIBJICHHC, O~H3KO, HCCTaJIOTpnyMQ>oM, TaK KaK 3apy6e)K

HbiC MCM6paHbl ·THna <<HyKJICnOp>>> po~CHHbiC n(m MCp

HbiX pCaKTOpax, 6hiJIH KaK Mbl·y)KC 3H3CM, CJIHIIIKOM AOporn · 

~JISI Maccosoro npHMCHCHHSI. K TOMY )KC OHH BhlnycKan:Hch 

no pSIAY npnttHH TOJihKO B BUAC AHCKOBhiX cpHJibTpoB nJio

w.a~hiO uc 6oJiec 0, 1 KBaApaTuoro MCTpa MaJioif npon3BOAn

TCJihHOCTH ~JISI JiaoopaTOpHbiX npcnapaTHBHbiX H 3H3JIHTH

'ICCKHX U.CJICH. 

CsettCBhle )KC naTpoHbi H3 MCPHhiX cpHJibTpos, H3ro

TaBJIHBaCMhle H3IIICH npoMbiiiiJICHHOCTbiO, HMCIOT nJIOW.3Ah 

pa6ottcii UOBCpXHOCTH OKOJIO 0,6 KB3AP3THOro_MCTpa H npo-

. HBOAHTeJibHOCTb CBbiiiiC 250 JIHTpoB 'IHCTOH BOAbl B ttac. 0HH 

KOMnaKTHbl, Y~OOHbl H MOryT 6h1Tb nOJIC3Hbl KpoMC MHKpo-

3JICKTpoHHKH s Apyrnx o6JiaCTRx uapoAHOro xo3stifcrsa. Bo 

MHornx CJiyttastx ~JISI OttHCTKH ra30BhiX cpcA RACPHhiC cpHJih..: 

Tpbl U.CJI,ecoo6pa3HO ncnOJib30B3Tb B COttCT3HHit C JiyttiiiHMH 

H3 CyiLJ.CCTBYIOW.HX XltMH'ICCKHX cpHJibTpoB - cpHJibTpaMH 

H3 «TKaHH>> aKaAeMnKa H.B.ncTpSiuosa-CoKoJiosa~ 

• Pa3pa6oTKa n ocsocuuc s Jia6opaTopuu SIACPHhiX peaK

u.uu OnbiTHO-npoMbiiiiJICHHOro BblnycKa OTC'ICCTBCHHbiX 

«SI~CpHbiX-MCM6paH» C nOMOUJ.biO · TCXHOJIOrHH- OOJiyttCHitSI - -----------

nOJIHMCpHbiX nJICHOK TSI)KeJibiMH uo.iaMH 1103BOJIHJIH noJiy-
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4HTb ~OCTaT04HO ~ClilCBbiH H O~HOpO~HbiH MaTCpHaJI B BH~C 

JICHT. 

B ccpe~HHC 80~x ro~OB 3JICKTpOHHaSI npOMbllil~CHHOCTb 
Ha OCHOBC 3TOI"O MaTCpHaJia cyMCJia ycnClilHO BHC~pHTb B 

npOH3BO~CTBO H Hay4HO-HCCJIC~OBaTCJibCKYIO npaKTHKY 

3cPcPCKTHBHbiC cPHHHlilHbiC MCM6paHHbiC cPHJibTpbi ~JISI OC0-

6o 4HCTOH BO~bl H CnCU:HaJibHbiX TCXHOJIOrH4CCKHX ra30B. 

TaKHM BOT HCQ)I<H~aHHhiM o6pa30M ycKopeHHbie ~o Bbi

coKoii 3HCprHH TSI)KCJibiC HOHbl COCJIY)KHJill HCOU:CHHMYIO 

CJiy)K6y pa3BHTHIO MHKp03JICKTpOHHKH. A ¢n3nKn BHOBb 

~OKa3aJIH, 4TO <<CCTb Clll,C nopOX B nopOXOBHHIJ:aX>>, KOr~a 

Ha~O Ha~C)KHO 3alll,HTHTb HC4TO 04CHb Ba)KHOC. 

B ::rroM 3,!1aHHH 

.IDIP B 60-e I'O,!Ibl 

Ha'IHHliJIHCb pa6o

Tbl no CHHTe3y 

CBepXTSDKeJibiX :me• 

MeHTOB H npHICJia,!I

Hble HCCJie,!IOBaHHll 

Ha'lliJIO 60-x ro

.!IOB. MOHTa>K yc

KOpHTMll Y -300, 

Ha KOTOpOM BblllOJI

HeHbl nepBOKJiacc

Hhie Hay'IHble H 

npHKJia,~:~Hhie HCCJie

AOBaHHll 



411Tb .llOCTaT04HO .UCWCBbiHH O.llHOpO.llHbiH MaTepHaJJ B BH.UC 

JJCHT. 

B cepe.uHHe 80-x ro.uos 3JJeKTPOHHaSI npoMbiWJJeHHOCTb 

Ha OCHOBe 3TOf'O MaTepHaJJa CyMCJJa ycneWHO BHCJ].pHTb B 

npOH3BOJ].CTBO H Hay4HO-HCCJJCJ].OBaTCJlbCKyiO npaKTHKY 

3<f><t>eKTI1BHbiC cPHHHlliHbiC MCM6paHHbiC cPHJJbTpbl J].Jl51 OC0-

00 411CTOH BOJ].bl 11 CllCU.HaJJbHbiX TCXHOJJOrH4CCKHX ra30B. 

TaKHM BOT HCO)f(HJJ.aHHbiM o6pa3oM ycKopeHHhle.a.o Bbl

coKoi1 3HeprHH TSI)f(CJlbiC 110Hbl COCJJY)f(HJJH HCOU.CHHMYIO 

CJJy)f(6y pa3BHTHIO MHKp03JJeKTpOHHKH. A cPH3HKH BHOBb 

J].OKa3aJJH, 4TO «CCTb CUI,C nopox B nopOXOBHHU.aX>>, KOrJ].a 

HaJ].O HaJ].C)f(HO 3aUJ,HTI1Tb HC4TO 04CHb Ba)f(HOe. 
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B ::rroM3,!laHHH 

JUIP B 60-e l'O,!lbl 

HaqHHa.TIHCb pa6o

Tbl nO CHHTe3y 

csepxTSIJKeJI&LX :me

MeHTOB 11 npHKJia,!l

Hbie HCCJie,!lOBaHHll 

Haqa.no 60-x ro

.!lOB. MOHTaJK yc

KOpHTeJill Y-300, 

Ha KOTOpOM BbinOJI

HeHbl nepsoKJiacc

H&Ie HayqHbie H 

npHKJia,!lH&Ie HCCJie

AOBaHH51 



<l>11J!bTpb1 TOHKOH 

0'111CTK11 TeXHO

JI0!'11'1eCKI1X cpet~ 

OT «'IHCTbiX» KOM

HaT 8 MHKpo:meKT

pDHHOH npoMbiW

JieHHOCTH JIO OAHO

pa30Bb!X wnpm.{eB 

- TaKOB t~Hana30H 

npHMeHeHHll SIJtep

HblX MeM6paH 

MHKpDOCKOJIKH 

creKJia Ha MeM6pa

He wnpHL\a 



B 3a.Jie yCKOpHTeJISI Y -400M. 3,t~eCb pa3BHBaiOTCSI HOBble Sl,llepHO

cj>H3H'IeCKHe HCCJie,!IOBaHHSI H 6y,t~yT 06Jiy'laTbCsl nOJIHMepHble nJieHKH 

,!IJISI nOJIY'IeHHSI Sl,llepHbiX MeM6paH 



TECT HA Cllli,II. 

II <<liCKYCCTBEHHOE JIErKOE» 

reorpa¢HSI pacnpocTpaHeHHSI no TeppHTOpHH CoBeT

CKOI'O Cmo3a HOBbiX ¢HJibTpyiOI11,HX MaTepHaJIOB, H3roToB

JieHHbiX no caMOH COBepmeHHOH TeXHOJIOI'HH, HCKJIIO'IH

TeJibHO mHpoKa - <<OT MocKBbl AO caMbiX JI.O oKpaHH>>. l1x 
noTpe6HTeJIH - 6oJiee eTa opraHH3au,Hii, OT Hl1l1 H yqe6-

HblX HHCTHTYTOB ]1.0 Hay'IHO-npOH3BO]l.CTBeHHbiX o6J,e]I.H-

HeHHH. 

illHpoKa H reorpa¢HSI cOTPYJI.HH'IeCTBa cneu,HaJIHCTOB, 

3aHHMaiOI11,HXCSI COBepmeHCTBOBaHHeM S~p;epHbiX ¢HJibTpoB. 

K npHMepy, BMecTe c COTPYJI.HHKaMH XapbKOBCKOro ¢H3H

KO-TeXHH'IecKoro HHCTHTyTa HH3KHX TeMnepaTyp B ,II.y6He 

pa3pa6oTaJIH CJIOHCTO-BaKyyMHYIO TellJIOH30JISIU,HIO Ha OC

HOBe MeTaJIJIH3HpoBaHHbiX S~JJ;epHbiX ¢HJibTpoB. YllaCTBOBa

JIH B 3TOM TaKX<e y'leHble H HHX<eHephl JlaTBHH - B PHre 

6hiJIH co3]l.aHbl HYX<Hble ycTaHOBKH. 

Ko3¢¢Hu,HeHT TenJionpoBOJI.HOCTH MHOI'OCJIOHHhiX na

KeTOB H3 MeTaJIJIH3HpoBaHHbiX S~p;epHbiX ¢HJibTpoB OKa3aJI

CSI Cyll1,eCTBeHHO HHX<e, 'leM y 3KpaHHO-BaKyyMHOH TenJIO

H30JISIU,HH H3 nep¢opHpoBaHHbiX MeTaJIJIH'leCKHX nJiaCTHH. 

TaKoe npeHMyll1,eCTBO oco6eHHO u,eHHO B KpHoreHHblX cHc

TeMax, B 'laCTHOCTH, B COCy]l.aX ]l.JISI X<H]l.KOI'O ra3a- I'eJIHSI, 

BO]I.Opo]I.a, B CHCTeMaX I'Jiy6oKOI'O OXJiaX<]l.eHHSI, ]l.eHCTByiO

Illl!X Ha OTBep]I.eBIDHX ra3aX • 

.ll,mi npoMbliiiJieHHbiX npou,ecCOB O'IHCTKH BHpyCOB B 

JleHHHI'pa]l.CKOM nOJIHTeXHH'IeCKOM HHCTHTyTe CKOHCTpyH-
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.TECT HA CITII}l; .. . .. 
II «IICKYCCTBEHHOE JIEfKOE» 

reorpa!IJuSI. pacnpocTpaHe~HSI. ~0 Tepp.nTop'nu Co BeT.:. 
cKoro Coro3a HOBbiXlPlLllbTpyiom;ux MaTepuaJioB, H3I'OTOB

JieHHbiX, ITO caMOll COBepmeHHOll .TeXHOJIOmH, · UCKJIIO'IH
TeJibHO nmpoKa _.:. «OT MoCKBbi )1.0 caMbiX )1.0 OKpaHH~. IIx 

nOTpe6uTeJIH - 6oJiee em opraHu3a~u:H, oT HMR u yite6~ 
HhlX HHCrHTYTOB AO H'ay'IHo-npou3BOACTBeHH~X oOO:eAH-
HeHHH. . . . . . 

illupoKa u reorpa!IJu51 COTPYAHH'leCTBa cne~uaJiucTcm, 
3aHu~aiom;u~c51 coBepmeiicrBoBaHueM MePHhlX !IJWibTpoB~ 
KnpuMepy·,.BMecTe c coTPYAHHKaMu XapbKOBCKoro !1Ju3u-' 

KO-TeXHHlJeCKOI'O HHCTHTyTa HH3~HX TeMnepaTyp B )l,y6He 

pa3pa6oTaJIH CJIOHCT~:-BaKyyMHYIO·~eiTJIOH30JISI~~ID Ha 'oc-. 

ROBe MeTaJIJIH3HpOBaHHbiX MepHbiX lPlLllbTpOB. Y llaCTBOBa-: 
JIH B STOM'raK)Ke yqeHbie u.uH)KeHephl JlaTBHH: ..:_,.B Pure 

6biJIH co3)l.aHhl HY)KHhle ycr~HIOBK~. · 

Kos!IJ!IJu~neHT TeiTJionpOBOAHOCTH MHOI'OCJIOHHhlX na

KeTOB H3 MeTaJIJIH3HpOBaHHbiX MepHbiXlPlLllbTpOB OKa3aJI

C51 cym;eCTBeHHO HH)Ke, tJeM,Y 3KpaHHO-BaKyyMHOll TeiTJIO

H30JI5l~HH H3 nep!IJopupOBaHHbiX MeTaJIJIHlJeCKHX ITJiaCTHH. 

TaKoe ~peuMyiD;eCTBO oco6eHIIO ~eHll~ B KpuoreHllhlX cuc
TeMax,. B tJaCTHOCTll, B COCy)l.aX )l.JISI )KH)l.KOI'O ra3a - I'eJIHSI, 

BO)l.OpO)l.a, B CHCTeMaX rJIYOOKOI'O ox:rraiJ:l.eHH51, )l.eHCrByiO

ID;HX Ha OTBep)l.eBmHX I'a3aX, 
. •. )l,JI51 . npOMblmJieHHbiX: npo~eCCOB OlJHCTKH .. ~upyCOB B 

JleHHHI'pa)l.CKOM ITOJIHTeXHHlJeCKOM HHCTHTyTe CKOHCTpyH-
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. pOBa.JIH arrrrapaThl-~ep)KaTeJIH SI,ll.epHbiX <jJHJibTpOB, KOTO
pble o6ecrreqnBa10T BhlCOKYIO s<jJ<jJeKTHBHOCTb rrpHI'OTOBJie
HH5I snpycHhlX cycrreH3Hii. 

liTO e~e cymiT Me):{IIKaM MeM6paHHbie TeXHOJIOrHII C 

npHCYTCTBHeM ~epHbiX <jJIIJibTpOB, eCJIII BHIIMaTeJibHO pa-
306paTbC5I s rrpo6JieMe? Ha'o):{HO~ n3 hpoxo~IIBIIIHx s .ll,y6He 

cose~aHnii so3Iili:K.Ji~ o~iiti.iieHilasr-~ncKycciisr:: AKaAeMHK 

AMH CCCP IO.M.JiorryxnH, BhlCTYIIHBIIIHH c ~oKJia~oM o 
po.rin · S!il;epH:i.xx · qnilii,Tpoi iJ' <jJli:JihTpaiJ,miii' KoHcepsau,nii 
~oHopcKoii :Kpomi~ oTMe'fiui:·: ' · · · • · · 

. . ....:.. ~ y6e~eii; '.rio .lno6asr colipeM:eHIIaS! IIay:Ka Ile ·Mo- · 
)KeT pa3BHBaTbC5I H30ni1posaiiHo. To %e cai.me' rrpasoM:epHO 
cKa3~lT"6 o · Me~IIll;II.He; o~Hoii 'ii3 ciiHie'fnqecKIIx HayK: c 
~y6m!~~aMn ·Y Hac y%e ~aii"Iine cBSI3II ___: Mhi ·xoinM nchoJib'-' 

30BaTh HX <jJHJibTphl ~JISI U,eJieH Me~HIJ,HHhl, OT~eJieHHSI <jJop_; 
MeHHhix sJ1eM:eiiTos Kpi:>Bii'oi' n.ii"c!3:MI,x; MHe Ka)KeTcsr; AaH

Hoe H:artpaBJieiine oqefl:b riepcrieKTHBHO, OHO cno"co6Ho Bbl

pacnl·n· ~enyiO" o6naCTb HOBOH .M.e~IIIJ,HHhl~ ·KoTopylo Mbf 

Ha3hlsae'M.reM'o<iJHJibTpall,iien:; YcneximoesHe~peliueHayq:.. 
: ' ' ' " ~ ~ ' " :.. . ~. '' ' .· ' " ' ' - . ' 

HbiX ~OCTH~eHIIII B rrpaKTHKY B03MO)KH0 TbJibKO IIpH KOMII-: 
JieKciioM iioAXOAe~ .51 He s'epiO s o~mioqeK; iie 'BepiO s n3o"· 
miposaHiii,xe peiiieHHSI. IIo:=iToMy iia)J,eiOcb,' tin) Haiiiii KoH.: 

TaKThi c <jJH3IIKaMH n yLJ:eHblMH APyrnx crreu,nanblmcieii · 
6y~yT. paCIIIHpSITbCg H KperrRyTh. Mi.I · 6Jiaro,ll.ap:Hbl COTpy~
HHKaM Jla6opaTopnn sr~epHbiX peaKu,iiii 3a To, tiTo miii TaK 
6biCTp0 H. aKTlfBHO OTKJIHKHY mich . Ha · CaMble <iKTyam>Hhie 
3aAaini.·· >. ·.··• ,,.. .•· ·' 

·-· ·HeiaMeiiiiMhi ~epilbie '¢HJI~Tpbl s ripoiJ.eccax :KoHu,e~.: 
Tpnpo~aJ:in'sJ; rrpe):{Baj)nTeJJbHOH.: <jJMbTpaU,IIH H oqiicTKH 

cycrreH:anusnpycolin lraib:inii: B. cocraBe 6oJihiiioro'iu:iiop:.: · 
\ ,..... ... .. . . ,. 

CKoro KOJIJieKTHBa BMecre c y)Ke 3HaKOMhlM'HaM E.B;Mqe,ti-c 
JIHIIIBwni n3Jiiicrn"Ty1-a iq)ncramxorpa<J>'nn AH CCCP ila- . 

qaJxbHIIKy'oT)J.e.Jia npnK.ria~HOH ~epH~H lPH3iurnJI.5IP BJia:-. 
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):{IICJiasy HsaHosiiqy Ky3Heu,osy npiicy)K):{eHa :npeMiiSI Co

seTa MIIHIIcrpos CCCP - 3apa3pa6oTKY cneu,IIa.rihHbiX 

SI):{epHbiX <jJIIJibTpOB ):{JISI HOBOI'O TIIIIa BaKU,IIHbl npOTHii KJie·

meBOI'O 3Hu,ecfjaimTa C IIOBbiWeHHOH IIMMYHOJiOrH4CCKOH 
3alli,IITOH II BbiXOA npenapaTa B cepHHHOe· npOH3BOACTBO. 

BoT qTo pacKa3aJI Ky3Heu,os: 
- KaK n3secrHo, so BCSIKOH nponmosupycHoii saKu,II

He coAeP)KIITCSI MHoro IIHOPOAHhix Te.n, HanpiiMcp, i<JicToK 
6eJIKOB. 0T):{eJIIITb IIOCTOpOHiillf! KOMIIOHeHTbl OT BIIpycoB 
MOryT JIIIWb <jJHRbTpbl C IIOIICTHHe YJibTpaMHKpOCKOIIIIqe

CKIIMII nopaMII ~ ):{IIaMeTpoM 0,05-0, 1 Mm<poHa. KpoMe 
TOro, B HIIX AOJI)KliO 6hiTb rpoMaAHOe ·qiiCJIO oTsepcTIIH -

HeCKOJibKO MIIJIJIIIap,ll.OB Ha O,ll.IIH KBa,ll.paTHblH CaHTIIMeTp. 
3To B ):{eCSITKII pa3 npesocxo):{IIT nJIOTHOCTb nop npoMhilli

JieHHhiX MeM6paH, BhmycKaeMhiX Ha 3ana,ll.e. iloJiyqcHHhiC 

B .lJ,y6He <jJIIJibTpbl npOCTO Il,ll.eaJibHbl npii npOH3BO):{CTBCHO

BOI'O THna saKU,IIHhi npoTIIB KJiemesoro sHu,c¢aJIIITa; CKoTo

pasr3HaqiiTeJihHO yseJIH4IIBaeT CIIJIY IIMMYHIITeTa; c6epera
eT 3):{0p0Bbe II )KI13Hb Il3biCKaTeJieH, nepBOIIpOXO):{U,eB TaHrii. 

Ceiiqac oTpa6oTaHhi TCXHOJiornqeCKIIe pe:iKIIMhi oqiicT

KH II'KOHU,eHTpiipOBaHHSI npenapaTOB BHpycoB rpiirrna, 6e

IIIeHCTBa, npiiqeM HOBbie saKU,IIHhi oKa3aniiCh s 1 0-'-20 pa3 

s<jJ<jJeKTIII!Hee CBOIIX npe,ll.IIIeCTBeHHHU,. 
Y )Ke Cei'O):{HSI SI):{epHbie <jJIIJibTpbl C ):{IIclMeTpOM nop OKO~ 

JIO 0; 1 MIIKpOHa IIOMOraiOT oqiiCTKe IIKOHU,eHTpi1pOBaHII10 

npenapaTOB BIIpyca CDH.ll,a, IICIIOJih3yeMhiX B cucTeMax 

~IIarHOCTIIKII CIIH):{pOMa npuo6peTeHHOI'O IIMMYHO,ll.CQJIIU,II

Ta - sToii' <<qYMhi XX seKa>>," KOTopasr npe,ll.cTaBJISICT co6oli 

cephe3HYIO onacHOCTh AJISI 4eJioseqecTBa~ 

·. Kcraiil, sTo 11epl-a, csoiicrseHHasr AeSITCJihiiocTII Jia6o

pa~opiiH SI):{epul,xx peaKu,IIii OI1.51I1II Jia6opaTOpunSIACP::. 
HhlX <jJHJibTpOB J1HCTIITyTa KpiiCTaJIJIOrpa<jJHII,- 3):{CCb ra-

3eTHbie CeHCaU,IIH BOCIIpiiHIIMalOTCSI KaK ):{aHHOCTb sqepaiii-

49 

~ 



Hero ,nH5I, noToMy .. 'lTO KaKnM-Touese,noMbiM o6pa3oM yqe-
• ' ' ~ ' ,.. • < ' • • •• • • • • ' 

Hble .YXHTp5IIOTe51 ynpe)K_n3Tb HOBOCTH H .. OK33bi831QTe5I B 
Lt,eHTpe eo6biTHH,, H3XO,n51 eBOH CIIOe06bi B03,neHCTBH5I Ha 
HeB~,nOMJ;>Ie ~·oJ{a 60,Jibli}H~eTBy Jll{)_ndi 51~JieHU51.... . 

Do'leMy )Ke eTOJib sa)KHbi ,nJI51 pewemt51 o,nuoli H3 rJio-
6aJibHbiX ~po6JieM 'eospeMeH~OeTu .HOBbie. cpHJibTpyiOIIJ,~e 
MaTepuaJibi? . . . · · · 

·., Tpa~n·~HO~I:{biM~ eeT'l.~TbiMH. ~eM6.paua~m XHMH'le

eKoro nponex~~,neH~51 Bbi,neJIHTb snpye CDM.[{a ub:y,nae~
e51, T(lK K3K,OH 33eTpesaeT B CH,IIbHO pa:meT~JieHHOH IIOBep
X~OeTH IIOp (B rpaMMe T3~HX MeM6paH __:_ _no eTa K~a~paT
HbiX .. , MeTpOB . . IIOBepXH()CTif) •... Bnpyc , . BeTynaeT BO 

B33HMO,neHCT.f1He .e M3TCpH3JIOM ~eM6paHbi, n.(nopB3Tb ero 

y)Ke HeB03MO)KHO. B 5I_nepHbiX )KC, Q:>nJibTpax <;eTKa nop He 

X30TH'lCeKa51, a 60JICC ynop51AO'leHH351, IIOBepXHOCTb nop 

3Ha'lHTeJibHO .MeHhme. Bupye nerqe .oT,nCJIHTb, n B pe3yJib-
TaTe O'lHeTKH OHHe IIOBpe)K_naeTe51. ; , 

.. ; Texlionorn10 Bbi_neneHH51 (oqneTim n Kouu.eHTpuposa.,. 
HH51) HHaKTHBHpOBaHHOro BHpyea,CflH.[{a e IIOMOIIJ,biO ,ny6-

HCHeKHX cpHJibTpOB · pa3pa60T3JIH eOTpy,nHHKH ,111:{eTHTYTa 
KpHeTaJIJI()rpacf>nn HMeHH A.B.Illy6HHKOBa AH cc;cP ,HH-:

eTHTyTa• BHpyeOJIOrHH HMeHH . .[{~11.11saHOBeKoro ;AMH 

CCCP n MoeKoseKoro HHCTHTyTa. supyeublx 'npenapaTos· 
MuHMe,n6nonpoMa.CCCP.. . " 

::- TeMIIbi ,nHKTosanneb noTpe6uoCT51Muo6m;eeTsa,
paeeKa3bisaeT Bopne BHKToposw• M qe_nnuwsHJiu. ~ Paub

we. TeXHOJIOrH51 Bhi,nCJieHH51 BaKLt,HHbl .IIpOTHB KJiem;esoro 

3HLt,ecpaJiuTa OTHMa OKOJIO II5ITH JieT. A eeifqae HaiUuM KOJI.,
JieraM-BHpyeOJIOraM u uaM noua,n;o6HJioeb nonro,n;a. 3TO ,npu 

TOM,;'lTO Ha,n;o 6blJio BbiACJIHTb H3 eyen~H3J!H TOJI~KO Bupy
ebi, KOTOpbiC eoCTaBJI5IJIH OAHY ,n;ee51THTbie51'lHYIO IlpOLf.CHTa. 

Y 'la~nu~H. «aBpaJI~>> · npo,n;eMOHCTpnpo~anu Bhieoqaft~ 
. u . J~ 

m;y10 KYJibTypy 3KenepnMeHTa, npOHA51 IIO'lTH B HeMbiCJIH::." 
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Mbie epOKH 'lepe3 see 3Tanbl - OT n,n;eH ,n;O IIOJiy'leHH5l npe
napaTa • .[{ocraTO'lHO eKa3aTh, 'ITO AJI51 pemeHH5I nocrasJieH-. 
HbiX 3a_naq IIOTpe60BaJIHeb cpHJibTpbl e O'leHb TO'lHbiMH IIO· 
,nnaMeTpy nopaMH. Hx ,nonyeKH B npe,n;CJiax 3a,n;auuo·ro pa3:
Mepa- 0,1 MHKpOHa He AOJI)KHbi6blJIH npeB~IU3Tb 5 npo-, 

Il,eHTOB. 
Csou .yeHJIH5I o6be,n;HHHJIH enell,HaJineTbi s o6Jiacru 

5I,n;epuou Q:>n3uK~, Q:>n3uKn Tsep.noro TCJia, xnMu'leeKou Tex

uonornn, 6uoTexuonornu, snpyeononm. Mhl nonuoCTbiO 
neKJIIO'lHJIH Be5IKYIO 6yMa)KHYIO B03HIO. _:.:. OKa3hlsaeTe5I, 

MO)KH0060HTHeb 6e3 6IOpOKpaTHH. 11 TaKOe eo,n;py)KeCTBO 

yqeuhrx, s,n;mmosneHHbiX 6naropo,n;uoii n.ne'eii · CJiy)KeHiiSI 

'lCJIOBe'leeTBY, ,n;aJIO yHHKaJibHbie pe3yJibTaThl! 

Bee 6e3 neKJIIO'leHH51 JieKapeTseHHbie. npenapaThl u 
MHOrne IIHlll;eBbie npo,n;yKTbl MOryT 6b1Tb O'lHlll;eHbl e IIO

MOlll;biO MeM6paHHbiX rrpoll,eeeos. Ha cf>nunmublx orrepall,H-

5IX BhiiiyeKa'p5I,n;~Jie~apeTBCHHbl~ cpe~eTB MHKpocpHJibTpa
Il,H5I ,n;eiicrsyeTy)Ke ,n;ariuo: np~~e rim:ll: s ,n;eno nMrropi'ubte 
MeM6paHbi _:.. Tenepbsoeiio~IioM oTe'lecrseHHbie. HerroJih-· 

3yeieSi H 'yJibTpacpilllbTpau.n51 - np~HMym;ecrseHHO ,n;n5I 

aHaJIHTH'leeKkx ~e~eiiitltapa6o;~H ue60JiblUHX TIOKa nap2 

THii HOBhiX npenapaTos. · . · 

OT s-He,n;peun5t 3Tux ·Texuonoruii O)Kn.naeTe5l 3KOHOMH-· 

'leeKHH 3¢tiJeKT B MHJIJIH0Hbi·py6neii, a rnasuoe; nepexo,n; 

Ha (<MeM6paHHYIO>) O'lHCTKY aHTH6HOTHKOB o6eene'lHT. eii 

Kap,n;HHaJibHO HHOH TeXHH'leei<HH ypoBeHb. 06Ha,n;e)KHBaiO

lll;HMH, .e TO'lKH 3peHH5I Me,n;HKOB, ~blrJI5JA5IT B; TeKym;eu. 
II5ITHJieTKe ·H. neperreKTHBbl, .eB513aHHble e'5I,n;epHb1MH 
cpHJibTpaMH. . . . . . 

Ha >ieM )Ke oeuosau . TaKoii onTnMH3M? Ba)KueiimaR, 

rrpo6JieMa B :I1pOH3BOACTBe Me,n;Hil,HHeKHX nperrapaTOB •77 

KOHTpOJib 3a nxcrepHJibHOCTbiO. CooTBCTCTsyrom;ne ripn6o-:. 

pbr, · ua3hlBaeMhle «CTepnTeCT>>, npno6peTaroTe5I eeii'l.ae 3<1 
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py6e%OM, a IIOTpe6HOCTh B HHX BeJIHKa. 3KcnepHMeHTaJib

HaSI npoaepKa; npoBeAeHHaSI ao Bcecmo3HOM HI1I1 aHTH6n..: 

OTHKOB; TIOKa3aJIH; 'IT0.IIOA06Hble yCTpOHCrBa MO%HO 031'0-

TOBHTb Ha ocHOBe SIAepHbiX <I>HJihTpoa. B npu6opax <<CTepn..: 

TeCT» OHH' ropa3AO :U:eJiecoo6pa3Hee; 'IeM TpaAH:U:HOHHhie 
MeM6paHbi <<MIDmHIIOp». 

Ceii'Iac Ha 3anaAe mupoKo npnMeH}noTCSI 1'aK Ha3hiBa-
. ; -, ~ ·~ . -~ '. . ' . ! ' . -, 

eMble HHAHBHAYaJibHbie HaCaAKH Ha mrrpHIJ:bl OAHOpa30BOI'O 

IIOJib30BaHHSI, AJISI TOI'O -iiTo6bl JieKapCTBeHIU>Ie cpeACTBa 

oqn~annch ao apeMSI niri.eK:u:uii. 3TOMeTOA oKa3a.Ticii aecb

.Ma H:aAe%HhlM, H:o H ·aecMd:a AOpornM. A B )l,y6iie rrpeAJIO%H

nii 66pa3:U:hi MHoropa3oablx; pa36opHhlx HacaAOK c MeM6pa

HaMn H3 SIAepHbiX <J>HJibTpoa; KOTOpbie ycrreriiHO npOIIIJIH 

HCIIbiTa.HnSI;' OrrhiTHhie rrap'i:uu y%e ocaanaaiOTCSI ripoMbiiii
neHHOCTbiO. ·. 

. Pa3pa6~Tan~.' 'npeAJIO~HJIH,:. H~Ilbl~a.iui... K~>I<eTCSI, 
. ~ . ' • . • ! ~ :· ' i ·'' :. ; . - • '- •. '~ • ' - ' .• - ' ' 

Haiii paccKa3 HeCKOJibKO rpeiiiHT rnaronaMH coaepiiieHHoro 

BHAa. M ~T~6bi tlHTaTMb rionyq~ rrpeACraB.iH!Hue 0 «Tep-
• ' ' .. • • -. -. • • - ' ~ > - - -. • • "1. ' • .• • • • • 0 f 

HHSIX H p03aX» HanyTH OT HAeH AO BHeApeHHSI, MI>f II03Ha-
KOMHM ero ·e~e C OAHHM AeiicrayKn~ur,{ JIHIJ,OM. . . . . ... . 

' 't,,' '' ''' \ • • ,•, ;' • + v,1, ,,,, 

IloHaA06HJICSI He OAHH I'OA, rrpe%Ae1IeM Ha'IaJibHHKY 

ceKTopa OTAeJia:J!PHKJiaAHOH: SIAepHoii <I>H3HKH EareHnio 

)l,MnTpnelmqy Bopo6heay 6b1Jio BbiAaH0.5<JJ;o6p~» H<J. n3o6pe7 
TeHHe---., peCIIHpaTOp Ha <?CH()Be 5JACpHbiX.<J>HJibTpOB.,I1lle. 

npoCTopecrrupaTOp; aA~;~<J><J>y3HOHHbiH. ·.; , 

•· n Ky3H:e:u:os H Bopo6i:.e8 pa6oTa.TiH BMecTe c Kyp'IaTO

BbiM. He CJiylJ:aHHO HMeHHO OHu" B03rnaaii5IioT Terre ph B' na::. 

6opaTOpHH peiiiaiO~He y'IaCTKH C03AaHHSI SIAepHO-<J>H3H~~_;. 
CKHX TCXHOJIOmH. lliKOJia 3aMe'IaTeJibHOI'O y'IeHOI'O Hay'IH

Jia HX HATH HCH3BeAaHHbii.IH IIYTSIMH, BO 1IT06bi: TO HH CTano· 

A06HBaTbCSI OCy~eCTBJieHH51 IIOCTaBJI(!HHbiX 3aAa'I, KaKHMH. 

6bi CJIO:i<HbiMH OHH Hll 6hiJIH, HOJIHOCTbiO OTpemaTbCSI OT. 
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acero BTOpOCTeneHHOfOBO HMSI AOCTH%eHHSI U.eJIH. TaK Bbi

KOBbiBaJIHCb crreu.namiCTbl BbiCOllaHIIIeH KBaJIH<J>HKaiJ.HH. 

3aAa'Ia 6hiJia c<J>opMynnponaHa npeAeJih~O Sic~o: Hait.Tn 

cnoco6 npiiMeHeHHSI SIAepHbiX <J>nnhTpon AJISI 3aiiiHThi opra

HOB AhiXaHHSI JIIOAeii, KOTOIJhie TPYASITCSI B yCJioBnSix "nonhl

IIICHHOH 3arpSI3HCHHOCTH B03Ayxa. B OTKIJbiTblX Kapbepax 

ropHSIKH OKyTaHbl KJiy6aMH IlbiJIH. 3Ta IlbiJib Bbl3biBaeT TSI

)KeJiyiD 6one3Hb -·cn'nnK03. BoJIOKHHCThie <J>nJihTIJbl BeT~ 
pSIHOBa-COKOJIOBa - · xopornaSI 3aiiiHTa, HO. IIIJH n36biTKe 

BJia%HOCTH HapyiiiaeTCSI. <3JieKTIJOCTaTHl!HOCTb, .. qaCTHIJ.bl 

xy%e npHJIHnaiOTK <J>HJibTpy, H IlbiJib BCe-TaKH nonaAaeT B 

opraHhi AhiXaHHSI •. IIonTopeHne npnilu.nna npSIMOH ¢nJibT

pau.uu, · Ol!CHb 3¢¢eKTHBHOI'O AJISI. BOJIOKHa. C ero IIOIJHCTO

CTbiO 80 npOIJ.eHTOB, AJISI SIAepHbiX ¢nJibTIJOB, rAe BOpbl 3a

HHMaiOT JIHIIIb OKOJIO Ae~SITOH .llaCTH nonepXHOCTH, - BIJSIA 

JIH rrpneMJieMO. IJOIIbiTaJIHCb HCIIOJib30BaTb TOHKHC IIJICH

KH, HO TeXHO~Or~SI 'nx H3~~0BJICHHSI6hiJiaTOrAa1Iepect!yp 
CJIO%HOH. 

CTaphiH rrpuHll.nn SIBHO He roAHJICSI •• : A eCJin OTKa3aThCSI 

OT ¢HJibTpau.nn noo6me? 'ECJIH B03AYX AJISI A~IXaHHSI 3aMK

HYTb B o6heMe .MCIIIKa n3· SIACIJHbiX ¢HJibTpon? EnreHni:i 

)l,MnTpnenn'I . n3yllan Kor;:t.a-To TeopniO · Aii¢¢y3noliiioro 

pa3AeJieHHSII130TOIIOB. I1.XQTSI CTCX nop npoiiieJI He OAHH 

AeCSITOK ~eT .H·6biJIO, pemeHO HeMaJIO CJIOII<HbiX BOIIIJOCOB 

conceM B Apyrnx, Aa)Ke He CMC)KHbiX, o6naCTSIX :HayKn 11 

TeXHHKH, 7'" HaAO:)KC, KOrAa BCnot.niHJIHCb A06pOCOBCCTHO 

rrpoiiiTYAHponaHHbie B caoenp~~SI ocHOI!hi3TOH.AHCIJ.HrlJIH-

Hbl) SIBHO He BMCIIIaiOIIIeHCSI B cyxoe onpeAeJICHHC 3HIJ.liKJIO

IICAHH (A~¢¢y3HSI -:-B3anr.moe,npOHHKHOI!CHlle. ~pHK<}CiJ.
IO~HXCSI BeiiiCCTB B pe3yJihTaTe MOJICKYJISIIJHOI'O ABH)KC

HHSI). Cpa6oTaiOT nn An¢¢y3noHHbie .. npnHu.H:n~i n 

HOBOM pec'rmpaTope, l!hH KOIITYIJhl y:iKe 3a6pe3)Kn'Jin n noo6-
• ,. ? . ' ' ' . . '' . ' 

pa)KCHHH •. 
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EsreHHii .ll,MHTpHCBHlf ·ceJI 3a paclfCTbJ. ToJIUJ,nHa nJieH

Kn - 10 MUKpOH. 3TOHYTb, KOTOpblH npe,'lCTOUT npoiinl 

MOJICKyJiaM ra3a 4Cpe3 . DOpbl tPHJibTpa. 3KBUBaJICHTHa51 

TOJIUJ,UHa CJI051 B03JlyXa- npnMCpHO ,'lCC51TaSI lJaCTb MHJIJIH

MCTpa ••• \IloJiylfaCTC51, 4CpC3 KBa,'lpaTHbiH MCTp tPHJihTpa 

(npn pa3HOCTn KOHIJ;C.HTpau;HH KHCJiopoAa BHyTpn MeM6pa

Hbi ll. CHapyX<H B OJlHY JlCC5ITYIO npOIJ;CHTa) npOXO,'l5IT JlBC 

JlCC51TbiX JIUTpa KHCJIOpO,'la B MllHYTY~ l.JCJIOBCK B,'lbiXaCT 3a 

MHHYTYJIHTpos 20 B03Jlyxa, pacxOJlY51 scero oKoJio 25 Ky-
6nlfeCKHX CaHTHMCTpOB KHCJIOpO,'la B CCKYHJly. 

EUJ,e H eUJ,e nposepHTb ••• TaK, nJioUJ,aJlh <<HCKyccTBCH

Horo .rierKOro» (KaK noToM oKpeCTsiT J3 iia6opaTopHH pecnH

pal-op Bopo6besa) JJ.OmKHa 6brTb a lfeTBepTb .. KBaJJ.paTHoro 

MCTpa, o6oeM ra3a B HCM -'npHMCpHO Tp11 JIHTpa. l.JCJIOBCK 

B,'lbiXaCT B03JlyX,. ycsaHBaSI' KHCJIOpO,rl; BbiJlbiXaCT yrJICKHC

JibiH ra3; H3MeHCHHSI KOHIJ;CHTpau.HH: 3TH X ra30B a <<HCKyccT

seuimM JICrKOM>> C03}J,aiOT YCJIOBHSI AJISI Jli1QJtPY3llOHHOro o6-

MCHa, DOMCP))<HBa5I·CoCTaB B03,'lyxa, npHro}l,HbiH JlJI51 }J,biXa:.. 

Hl151. B TaKOM pe)KnMe nopbl '¢11JibTpa He 3a6HBaiOTC51 ribiJihiO 

npnJiro6oM yposHe 3arp513Hemi51 aTMoc¢ephi, mo6oii aJia))(

HOCTH. 11 BHYTPh · «HCKyccTBCHHoro JierKoro>>. He .. nona}J,yT 

HHKaKHe a3p030JIH. 

Kor}J,a EsreHnii .ll,MHTpnesnq npoJJ.CJiaJI Bee paclfCThi n 

DOH5I.Ji, liTO HOBbiH npHHIJ;HD tPHJihTpaU.UH }J,OJI)KCH pa6o

TaTb, OH ri0.3BOHHJI B'CBOIO rpynny H norrpOCHJI CKJieHTb 

«D9AYIIIKY>> H3 51JlCPHbiX ¢nJibTpos; IlOIIICJI B Jia6opaTOp~uo, 
B3SIJI coe~HHHTMbHYIO Tpy6Ky, norpy3HJI ee B <<DOJJ.YIIIKy», 

JJ.biiiiaJI - JierKo; 6yJJ.TO 11 tPHJibTpos HeT. Henosep1111 ce6e. 

Ilonpo6oaaii· AhiiiiaTb· qepe3 · o6hilfHblii noJIH3THJICHOBbiii 
MCIIIOK •. ,. 

· He TYT-To 6hiJio! 

OlleH~ cMyUJ,airH: ero Ha nej>BbiX nopax npocr6Ta n oqe

BHJlHOCTh pCIIICHH51, He HMeiOUJ,Cro aHaJIOrDB B npaKTHKe 
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npnMeHeHH51 tPHJibTpyroUJ,HX MaTepHaJIOB. BeJJ.b 3TOT npnH.,. 

u;Hn 3HaKoM; HasepHoe, KmKJJ.OMY H3 Hac. KTo, 3aChmaSI, He 

HaT51rHBM Ha ce6SI npOCTbiHIO, cnacaSICh·OT KOMapHHbiX 

aTaK? He H~KpbiBaJICSI croJiosoii B }J,eTCTBe, 'IT06bmpil c~CTe 
3JICK~pli'IeCKOr0 Ci>oHapHKa npO'ICCTb. TaHKO~ HeCKOJiiKo 

CTpaH~IJ; ysneKaTMbHOfi KHH))(KH? 11 l.J:~O %e, pasBe Mhl 

3a}J,hiXaiTHCb? B6po6beB YT~l.J:H51CT- npou;eHTOB }J,CC51Th B03-

JlYXa npocaimsaeTc51 B DOA06Hhle «y6e))muia>> HCDOCpe}J,CT

BCHHO, OCTaJibHOe ~ pe3yJibTaT JJ.HtPtPY3HHMOJieKyJI ra3a. 

Ilo'leMy ))(e HHKTO Iie npHJI.yMan 3:roro paHbme? Co6cr

aeHHo, TaKOH BODpOC MO))(HO 3ai:J,aBctTh BC51Klfll pa3, 

KOr}J,a UOSIBJISieTC51 HlJBOC,' HCO))(lf}J,aiiHOC BH)l.eHHC JII060H 

npo6neMbi.· 

A KO apeMeHH JIH oKa3aJIOCb 3TO H3o6peTeHHe? Em;e 

KaK! KpoMe csoero HenocpeJJ.CTBCHHoro Ha3Ha'leHHSI:- 3a

UJ,HTbi OpraHOB }J,biXaHH51> peCnHpaTOp, B CHJiy;yHHKaJihHOll 

oco6eHHOCTH; no3sonSirouieii noMCP))(HBaTh B pa6o'leM o6o

eMe UOCTOSIHHYIO MHKpOaT?dOC¢epy, MO))(CT 6hlTh.He3aMe-; 

HHM B p51}J,e HCCJie}J,OBaHHll no 6IioTeXHOJIOrHH. B O}J,HOij: H~. 
CaMbiX <<CTepHJibHbiX» OTpaCJICll npOMblillJICHHOCTH ---;-MHK-:

p03JieKTpOHH.Ke pecrinpai-op o6ecne'IHT aTM:oc¢epy HJ:ieanb.:. 

Hoii qacroTM.IloJ\yr.iaiiTe euiepa3', Tosai>n~" KypHJibllia

Kn, - BCAb TOJibKO o.it.lm ~am B~OX cnoco6eH Ha cyn(~ 
< • ~ ' ' _, ' ' ' ' < ' ' , • • • 

BhlBeCTH H3 CTpOSI IJ;MOC npOH3BO}J,CrBeHHOe UOMCID;eHHC, 

r}J,e po~,AaiOTCSI, MHKpOCXeMhl; If 'TO, qTO Ha HCKOTOphlX 

npe}J,npH51THSIX (H He TOJibKO B MHKp03JICKTpOHHOll · npO_. 

MbimJieHHOCTH) . HeKypSIID;HM pa60THHKaM ycTaHaBJIHBaiOT . 

npH6aBKY K))(aJIOBaHbiO, -.COBCeM He tPHJiaHTpOITHSI. 3ne

MeHTapH'aSI 3a6oTa o 3aBTpamHeM JJ.He ••• · 

OnhlTHhle o6pa3u;hl pecnnpaTOpa npomJIH ncnMTaHHSI:.B 

a.,BapHHHO-:BOCCTaHOBHTCJibHhlX pa6oTaX Ha l.JepH06biJlb

CKOll aTOMHOll 3JieKTpoCTaHIJ;HH. 3TH HCDhlTaHH51 BMCCTe C 

JJ.HpeKTopoM na6opaTopHH npoBOJJ.HJIH E . .ll,.Bopo6heB, 
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B.,ll,.IIIeCTaKoB, B.H;lloKposcKuii, H.I1;)KuTaproK u ~py~ 

rne coTpy~HHKH. 0~HHM'H3 nepsbiX noexaJI B llepHo6biJih ·· 

MeXaHHK r.H.CopOKHH, a BCKOpe npm:JiaJI B ,ll,y6Hy ITIIChMO, .. 
KOTOpoe ony6miKOBaJia _HHCTwryTCKa5J ~a3e-fa. B n.:.chr:te 

6hiJIH. TaKHe cTpOKH: <<HamH pecnnpaTOpbi 3AeCb OlleHb 

HY~Hin>>~ PaccKa3hlsasx o·TOM, ·c qe~ oR' cionK:Hy.i:IcSI 's 3Kc.:. 

TpeM~bHhlX yc.ho~HSIX, aBTOpnHChMaHe 3~6bm o ~~Jiax H 

3a6o~ax KoJIJieKTHBa, Hanpas~~m~ro ero s lJep~o6hl.i:Ih. 
· Ho sce~TaKu pecnup~lTop Bopo6hes~ __: 3To He MaJieHh

KaSI npOTHBOra30BaSI KOp06Ka, .yie He I'O~OpSI 0 <WeneCT~e» 
Ha OCHOBe tf>HJibTpOB ,lleTpSIHO~a-COK~JIOBa, BC.ero JIHIDb 

3aKphmarom;eM poT u Hoc... 11 s cHJiy KOHCTPYKU:HOHHi.Ix 

OC06eHHOCTeii, CJia6oii 3aiiJ;HIU:eHHOCTH ITJieHKH OT MeXaHH

qeCKHX ITOBpe~eHHH ctf>epa ero npHMeHeHHSI ITOKa ~OBOJib
HO orpaHH'IeHa; ;«11CKYCCTBeHHOe JierKOe>> (BCITOMHHTe, 

ITJiom:a~h tf>H.n:b'i'pos ~OJI)KHa 6hiTh He M:eHee lleTsepTu Ksa~

paTHoro MeTpa)~ He'ITO spo~e paHu:a 3a ITJiellai'.m; coe~u-· 

HeHHOro c M:acKOH Ha imu:e rn6Kn:M rim:aHrciM.·,ll,JI5J: riOABH~.:. ' 
Hhlx pa6o1- oH, nim:Mo cl<a)KeM/He o'leHh npm:noco6JieH. 

O~HaKo; '~onyCTHM, ~Jisi ~e)KypHbD~ CMe~ Ha ai-o~HbiX CTaH- . 

U:HSIX, ll;eJHlro: PMa 'APYrHX npotPeccnii A~~<PY3HOHHbie' pe.:. . 

cnitpa;opbl ~t:Ory'r OKa3aT~CSI KpaiiHe n~.iie3Hhl~H. 11 'y)Ke 

3aBe~oM:'o HY)KHbi ~HHs,K.n:mluqe~Knxonepau:iiqHHhiX Ka6u~ •. 
HeTax •. ·. .. ,,. 

· 11 TecTHa CI111,ll,, H «HCKYCCTBeHHOe JierKoe» ~see 3TO 

3BeHhSI o~Hoii u:e~u npespam:e~uii «~epHoro cuTa>>, socxo7· 

~Sim;e:ii Ko see 6oJiee CJIO)KHhlM TexiioJiornSIM 3aBTpamHero · 

~HSI.·· 
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«MEMBPAHHblii lll.11T» BCEM HY)I(EH 

KaK Mhi rosopnJIH, <<npo~yKU:Hlo» tf>H3HKOB )K~YT Ha 
MHOrHX npe~npHSITHSIX, CBSI33HHbiX C MCM6paHHbiMH TCXHO
JIOrHSIMH. 3TO O~HO H3 npHOpHTeTHbiX HanpasJieHHH Hayq

HO-TeXHH'IeCKOI'O .nporpecca, KOTopoe o6em:aeT ~aTh, no 

on:eHK3M HeKOTOpbiX CnCU,H3JIHCTOB, y)Ke B 3TOM ro~y 3KO

HOMH'IeCKHH 3tf>tf>eKT oKOJIO MHJIJIHap~a py6Jieii. Ho, KPOMC 
3KOHOMH'ICCKoro, HeJih3SI He yqHThiBaTh u cou.uaJihHhiH ac

neKT--,- 03~0pOBJieHHC npOH3BO~CTB;. 

· Bpst~ JIH pCaJibHO paCCKa3aTh see 0 MCM6paHHblX TeXHO-' 

JIOrHSIX cero~HSI u B 6JIH)Kaiimeii nepcneKTHBe. Ba)KHO TOJih

KO ITOHSITb, 'ITO 3TO OlJCHb nporpCCCHBHbie; npSIMO-T3KH pe

BOJIIOU:HOHHbiC TCXHOJIOrHH, n03BOJISIIOlll,HC 3Ha 4HTCJibHO, a 
TO H MHOI'OKpaTHO ITOBblCHTh. npOH3BO~HTCJibHOCTb Tpy~a. 
llJiroc 3KOJioruttecKast ttHCTOTa. :TIJiroc pau:uoHaJihHOC HC

noJih30BaHue CblpbCBbiX pecypCOB. ilJIIOC 6C30TXO~HOCTb ••• 
He cJiy<miiHo 3TOMY HanpasJieHHIO ceiiqac npu~aeTCSI oco-

6oe ·. 3Ha4CHHe: c B pa60TC no C03~aHHIO H npaKTH4CCKOMY 

BOnJIOlll,CHHIO,~aHHblX TCXHOJIOrHH npHMYT yttaCTHC npe~
npHSITHSI TPHAU:aTn MHHHCTCpCTB It. seAOMCTB; a MHTK 
«MeM6paHbl>> CTaJI O~HHM H3 nepBbiX B CTpaHe MC)KOTpaCJIC

BbiM Ha4HO-TCXHH'ICCKHM KOMITJICKCOB. 

5£~epHbiC tf>HJibTpbi y)KCBblliiJIH Ha KOCMH4CCKHC op6H

Tbl. 26 HIOJISI 1987 ro~a <<I1paB~3>> UOMCCTHJia MaTepnaJI, 
ITOOBSiin,eHHblH TCXHOJIOrH'ICCKOH nporpaMMC COBeTCKO-CH.:. 

pniicKoii. K~CMHttecKoii .3Kcne~nu:nu. CupuiicKHX YliCHhiX 
liHTCpeCOB3JIH npe~e,~CCI'O TC .3KCITCpHMCHThl, KOTOpbiC 

57 



MOryT ~aTb o~yTIIMbie npaKTI14eCKI1e pe3yJibTaTbi. Hanp11-
Mep, no KOCMI11.JeCKOMY MaTep11aJI(~Be~eHIIIO, 3aMeTHO o6o
raTI1BIIIeMy 3eMHY10 TeXHOJIOrl110. 

11~eSI Bbipa~IIBaHI1SI Kp11CTaJIJIOB 113 so~HbiX paCTsopos 

nOJIY4IIJia CBOe BOnJIO~eHI1e B MHOrorpaHHOM 3KCnep11MeH

Te «IlaJibM11pa>>. OH 6biJI sa)J{eH y4eHhiM, no'foMy l.JTO no3BO
JIAA C T01.JKI1 3peHI1SI qm311KI1 HeBeCOMOCTI1 nOHSITb npou,ecc 

o6pa30BaHI1SI ~OBOJibHO 6oJiblllOro KOJII14eCTBa: MeJib4aif
llli1X KpiiCTaJIJII1KOB, 11Hal.Je~ rDBOpSI, ~ MaCCOBOH. Kp11CTaJIJIII-

3aU.IIII. 

Ho ocy~eCTBI1Tb CTOJib JII06onbiTHoe npe~JIO)J{eHIIe 
oKa3aJIOCb He TaK-:To npocTo: B HesecoMoCTII cayag 3JieMeH

TapHaSI onepaU.11SIBbipaCTaeT s CJIO)J{HYIO npo6JieMy. Perne...: 
Hl1e HaiiiJIOCb ~oBOJibHO op11ri1HaJibHoe.~ B3SIB napy Me~l1-
ll,I1HCKIIX lllnp11U,eB, 3KCnepiiMeHTaTOpbi COe~IIHIIJIII 11X nJia

CTIIKOBOH Tpy6Koli. c 3a)J{IIMOM oT KaneJibHIIU.bi.: Ha. 3eMJie 

lllnpiiU.bl 3anOJIHSIJIIICb paCTBOpaMII pa3HOH KOHU,eHTpaU.IIII, 

B KOCMOCe OCTaBaJIOCb JIIIlllb OTKpbiTb 3aMOK, np0113BeCTII 

~sa-Tpii ~BII)J{eHIISI noplllHeM ,...-- nMaTep11aJibi nepeMelll.e

Hbi. J1CXO~Hble paCTBOpbl ~OJI)J{Hbl 6biTb T~aTeJibHO Ol.JI1-

lll.eHHbiMII. 3TO y~aJIOCb 6Jiaro~apSI y)J{e 3HaKOMbiM HaM CO

BeprneHHeHIIIIIM:;MepHbiM · QJIIJibTpaM, ~ II3rDTOBJieHHbiM' B 

.[l,y6He. ' · ~ 
IloTpe6HoCTII B cfJIIJibTpax paCTyi 113 ro~a s ro~; 11 He 

TOJibKO B Harneli CTpaue, KaK noKa3aJIO npose~eHHoe 8 .[l,y6-

He co8e~aHI1e no nepcneKTIIBaM coTpy~HIIl.JeCTBa cneu,l1a

JIIICTOB B 06JiaCTII pa3pa60TKII H ~03~aHIISI SI~epHbiX cfJIIJibT
pOB II pa~11aU.IIOHHOro MaTep11aJIOBe~eHIISI.~: > 

,...-- «TSI~eJIOIIOHuaSI IIH~ycTpiiSI», ·- KOHCTaTIIposaJI 

~OKTOp XaHC BepHxap~ JIIOK 113 r.n.P, O~IIH 113 se~ylli.HX 
yl.JeHbiX U,eHTpaJibHOro IIHCTIITyTa SI~epHbiX IICCJie~OBaHIIH 

s PocceH~opcfJe, -'-- nepe)J{IIBaeT s HaCTOSI~ee speMSJ·CTOJib 

6ypHoe pa3BIITIIe, l.JTO TPY~Ho CTaJIO CJie~IITb 3a ee HOBbiMII 
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~OCTII)J{eHIISIMII. Cylll.eCTBeHHOMY nporpeccy 3~eCb cnoco6-
CTBOBaJI0 6bi otThe~IIHeHIIe ycrumli scex 3~aiiHTepecosaHHbiX 
Hayl.JHO-IICCJie~oBaTeJibCKIIX II npOMbiiWieHHbiX OI_>raHII-

3all,IIH. 
_.:... TaKoe otThe~IIHeHIIe, - npo~OJI)J{IIJI Hamy 6ece~y 

npocfleccop MIIJiaH BuH~YIIIKa, 3aMeCTIITeJib ~upeKTOpa 
11HCTIITyTa SI~epHoli cfJ113IIKn llexoCJiosau.Koli AKa~eMIIII 
HayK, - noMorm:l 6bi npeo~oJieTb HeKinopyro <<MOHoxpoMa

TIIl.JHOCTb» HayKit'.[l,y6Hbl. B HallliiX CTpaHaX eCTh xopomiie 

B03MO%.HOCTH npiiiJJieKaTb K 3TIIM pa6oTaM cneU,IIaJIIICTOB 

pa3HoronpocfJIIJISI. 

BoJibiDYIO nOTpe6HOCTh 8 SI~epHbiX cfJIIJibTpax IICllhiTbl:-. 

saiOT s. Cou.IIaJIIICTIIl.JeCKOH Pecny6JIIIKe BheTH(!M, o l.JeM 

nose~aJI Ha ceMIIHape B liHCTIITyTe KpiiCTaJIJIOrpacfJIIII AH 

CCCP npe3MeHT AKa~eMIIII uayK CPB ~pocfJeccop;HryeH 
Ban X~ey (KCTa~n, .oH ~oJiroenp~MSI nposeJI~B .[l,y6He n 

He~aBHO .CTaJI Jiayp~TOM JleHIIHCKOiJ npeMIIII). 

BbeTHaMCKIIe yl.JeHbie pernaw·T u,eJihiH KoMnm!Kc 3Ko.in)::. 

rnl.JeCKIIX npo6JieM, OCTaB-!JeHHhlX 8 «HaCneACTBO>> onyCTO~ 
IDIITeJibHOH BOHHOH, II, soccraHOBIITb pasH:oseclie 8 npnpo

~e y~aCTCSI elll.e ·ue CKOpO. Muo)J{eCTBO JIIO~eli TPY~SITC9. ua 
nJiau'TatiiiSIX iesen __:_ 6Jiaropo~uoro paCTeHnSI-Kayl.JyKouo.:. 

ca, II3 KOToporo noJiy1mw1- JiaTeic, ci'oJib ueo6xo~IIMhlif s 

TexlluKe II TexuoJiornn. Ho so~ a :S ~3KyllrJI'srx lO)Kuoro BbeT
uaMa; r~e npOII3paCTaeT 3Ta KYJihTypa, II3-3a uaChilll.eHH<:i-· 

cTn MHKpooprauii3MaMII cosepmeuilo uenpiiro~ua AJISI. 
niiThSI. JIIImh· Tu::(aTeJihHaSI · ee cfJIIJibTpau,Hsr c noMolll.hiD 

MepHbiX cfJIIJibTpOB Ha KOHel.JHOM 3Tane Ol.JIICTKII ll03BOJIIIT 
y~oBJieTBOpiiTh ·noTpe6uoCTII uaceJieHIISI. ~ ll yqeHhie BbeT

HaMa 3aiiHTepecosaHhi s TOM, 1.JT06hi pa3sepuyTh y ce6SI 8 

llOJIHOM otTheMe TeXHOJIOriiiO IICllOJib30BaHIISI MepHbiX. 

cfJIIJibTpOB. ' ' 
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Ilerp 3naTKOB, BcAy~nii COTPYJlHHK npeAnpmiTHSI Ha- · 

YliHoro npu6opocrpoeHHSI EonrapcKoii ,AKaAeMHH HayK, 

npeAJIO)KHJI TaKyiO lPoPMY COTPYAHH'IccTBa: noJIHMepHI>Ie 

DJieHKH, o6nylleHHhle Ha ycKopnTene B .lJ.y6He, nepeAaK>TCSI 

]:\JISI XHMH'IeCKOH OOpaOOTKH ,6oJirapcKHM CDeU.HaJIHCTaM. 

.lJ.a H HX KOJIJiern H3 Apyrnx CTpaH OXOTHODJ>HMyTnO]:\OOHhiH 

sapnaHT. . . 

Ha 3ape CBoeii AeSITeJihHC!CTH 06heAnHeHHhiH HHCTHTYT 

SIAepHbiX HCCJie]:\OBaHHH CTaJI 0]:\Hm .. t H3 nepBbiX Hay'IHMX 

U.eHTpoB, r]:\e pa3BHBaJiaC~ «<J>H3H~a Ha paCCTOSIHHH»: SI]:\ep

Hhle li>oTo3MYJihcnn, o6nylleHHhle B ny11Kax cnHx~a3oT
poHa - caMoro OOJihiiiOro ycKopHTeJISI .ll.y6HM, ;..epecbiJla

JIHCh B JiaooparopHH MHpa, TaM o6pa6aThiBaJIUCb, H3MepSI

JIHCb CJie]:\bl . B3aUMO]:\eHCTBHH, ' 3anelJaTJieHHhle Ha 

lPoTODJiaCTHHKax, a 3aTeM Hay'IHhle pe3yJihTaThl cpaBHHBa

JIHCb. TaK ylleHhle noJiytJann oLieHh Ba)KHhle cBeAeHHSI o 

)KH3Hn 3JieMeHTapiihlx 4acruu.. B nytJax <<cBeToHocHoii>> Ha

YKH po)K)\aJIHcb ncCJie~oBaHnSI · s o6nacrn ij>n3nKn BhiCOKnx 

3Heprnii. HayKa )Ke <<DJIOAOHOCHaSI» n 3Ae~h Henpollb no3a:. 

HMCTBOBaTb He TOJibKO MeTO):\bl, HO H opraHH3aU.HOHHbiC 

lPoPMhl COTPYAiiH'IeCTBa. . . . .. ·. . . . . 

Cneu.naJIHCTbl "· 3 pa3HbJX CTpaH He 3pS1 3afOBOPHJIH o6 
• ' ,. '> 

o6heAHHeHHH ycHJIHH -TOMY y)Ke cCTh xopoiiinenpnMepbl. 

CKa)KeM, OTJia)KeHHoe B ~eHTpaJihHOM HHCTHTyTe SIAepHbiX 

HCCJie]:\OBaHHH B PocCCH)\op<J>e, DO]\ .lJ.pea]:\cHOM, npoH3!JOA

CTBO SJAepHhiX <I>HJihTpoB c <<DOAa.lJH» AY6HeHcKnx KOJIJier. 11 

HeKO~Ophle OpHrnHMbHhle MeTO]:\HKH, -pa3pa6oTaHHhle B 

.lJ.pc3]:\CHe, y)Ke 6epyTCSI Ha BOOpy)KeHHe B .lJ.y6He... ,, 

51CHO, liTO DpOOJieMa nepepoCJia paMKH 0]:\HOH CTpaHhl. 

Bo Bcex crpaHax-ytJaCTHHU.ax 11HcTHTyTa 6ypHo Ha6npaeT 

TCMD pa]:\H03JieKTpoHHKa, BCJ:\YTCSI HCCJie]:\OBaHHSI B OOJiaCTH 

6HOTCXHOJIOrHH, 6e3 <J>HJibTpoB He MOryT oOOHTHCb B MCAH

U.HHe, DH~CBOH DpoMhiiiiJieHHOCTH; B ]:\eJie OXpaHhl OKpy)Ka-
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IOIII,CH CpCJ:\bl. IJOTpe6HOCTH paCTYT H3 ro.o.a B I"O,ll., a DOKa 

Jla6opaTOpHS1 Sl,ll.cpHbiX peaKIJ.HH 0115111 OCTacTCSI OCHOBHOH 

6a30H ,ll.JISI C03,ll.aHHSI <<SI,ll.CpHbiX>> <J>nJib,TpyiOIII,HX MaTepHa

JIOB. 0TCIO,ll.a- orpOMHaSI Harpy3Ka Ha JIIO,ll.CH, BbiCOlJaHIIIHC 

Tpc6oBaHHSI K TCXHHKC H Tf~XHOJIOrHH. 
3a,ll.alJH CT<)SIT HCMaJibiC·- paCIIIUpHTb npOI13BO,ll.CTBO 

Sl,ll.CpHbiX MCM6paH, HaJI3,ll.HTb HX nepc,ll.a'ly BCCM 33HHTCpC

COBaHHbiM CTOpOHaM.• B .lJ.y6Hc UMCIOT B03M0)KH0CTb BhiDy

CKaTb MHJIJIHOHbl KBa,ll.paTHbiX· MCTpOB <J>nJibTpOB, HO, Ha

npnMep, B 1988 ro.o.y Bhi.O.aJIH 80 ThiCSilJ, n pSI.O. opranH3au.nif 

OKa3aJICSI Ha fOJIO,ll.HOM H riOJIYI"OJIO,ll.HOM naifKe. 
. , r 

<!>HJibTpbi, ripe.o.Ha3Ha4CHH,hiC ,ll.JISI 04UCTKH OTrlbiJIU U 

MHKpoopraHH3MOB pa60'IHX cpe,ll. B 3JICKTpOHUKC,, UJfOTaB:_ 

JIHBaiOTCSI B yCJIOBHSIX; HC TOJibKO ,ll.aJICKHX 'oT U,ll.eaJibHbiX, 

ueo6xoAHr.ibiX CTOJib TOHKOH npo.o.yKu.im; HO n BOBCe Ilcnpn

CMJicMhiX. HaAo nocTpol-iTh cneu.ita:ni.uoc noMemeune, a 3To 

y)Ke cBepxnpo6neMa .o..iiSI 6IOpoK.paTa, paBHO.O.YIIIHOro K no

TcpSIM K3KOH-T0 TaM <<HC CfO>> B3JIIOTbi. ECTb H HCKOTOpbJC 
. ' I . ~· . - . 

.o.pyrHe <<)KH3HCHHbic>> Tpy.o.uocTn, Mhi eme noroBopHM o 

HHX, DOK3 )KC BCDOMHHM 0 C3MHX BC3,ll.CCYIII,HX HOH3X •. 

Cl>nJihTpaMn ue Hc4cprii>maen:SI apceuaii 'MeTOAOB, pa3-

pa6oTaHHhiX <J>n3HKaMH. q-fo6hi 8 nonHoif M:epe ou.etinTh 

HeKoTophie H3 nux, naM npnAcTCSI nocMoTpcTh Ha 3Kpau 

3JICKTpOHHOIU MHKpOCKODa H npOCJIC,ll.HTb 3a 04CHb DOJIC3-

HbiMU Sl,ll.CpHbiMH TpCKaMH ... 
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B JIYqAX MlfKPOCKOIIOB 

HayKa pacnoJiaraeT cero,llHSI TaKHM HHCTpyMeHTaJih

HhiM BOOpy)KeHHeM, KflKOe H npHCHHThCSl HC MOfJIO <jJaHTa

~TaM npolllJloro. ruraHTCKHe YCKOpHTCJIH qacruu, BhlCOKHX 

::meprnif ll3CTO H33blB310T MHKpOCKOll3MH ,llJISl Ha6JIIO,llCHHSl 

33 C3MblMH MaJiblMH 06hCKT3MH npHpO,llbl. 3TO.O,llHH H3 na

pa,llOKCOB HayKH: pa,llH npOHHKHOBCHHSl B TaHHbl 3JICMeH

T3pHblX «KHprrHtiHKOB» MHp03Jl3HHSI HY)KHO _coa,llasaTh yc

KOpHTCJIH BeCOM B ,TbiC~lJH TOHH, ;-c- H3CTOSliiJ;He <jJa6pHKH, 

npe,llHaaHatieHHhre .llJISI HCCJie,llosaHHSI csoifcT~MHpa, He .llO-: 

CTYllHOro HHK3KOMy; ,lla)Ke CBepxqyTKOMY 3JieKTpOHHOMY 

MHKpOCKony •. 

B Jla6opaTOpuu Sl,llepHbiX peaKu,uif MHKpocKorrhr -on

THtieCKHe H 3JieKTpOHHblH, HapSIJlY C YCKOpHTCJISlMH TSl)Ke

JihiX HOHOB, CJiy)KaT ,llJISl llOHCKa CBepXTSl)KCJibiX 3JICMCHTOB 

B npHpO,llHhiX o6pa3u,ax H ,llnSl npHKJI3,llHhiX pa6oT, ,llJISl H3y-,, ' ;'• . 
lJCHHSl CTpyKTyphi M3TCpHaJIOB B pa,llHaU,HOHHOM MaTepua-

JIOBe,lleHHH. 8 .llJISI npomo~upos~mu2, _6y.llylli;ux <<YMCHHH» 

TSl)KCJIOHOHHOH apTHJIJICpHH. . 

.ll,eJIO B TOM, liTO <<3aJillhi HOHHhiX nymCK>>- 3<jJ<jJeKTHB

Aoe cpe,llCTBO HOHHOH HMllJI3HT3U,HH, HOBOro HanpaBJICHHSl 

B HCITOJih30B3HHH TSl)KCJibiX HOHOB. qTO KacaeTCSl nepcrreK

THB, TO HOHHhiC rrytJKH CCHlJ3C rrpHMepHO B T3KOM )Ke ITOJIO

)KeHHH, B K3KOM 6hlJIH Kllr,ll3-TO CBeTOBhie rrytJKH, rCHCpH

pyeMhie JiaaepaMH. 06o seeM 3Tm.l: H noif,lleT petJb. 

TpeKOBhre ,lleTeKTOphl ,llJISI HayKH n .SI,llep_HhiC <jJHJihTphi 

,llJI.SI npaKTHKH - Ba)KHCHmHe, HO BCe )Ke JIHillh ll3CTHbiC 
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npHJIO)KCHH.SI MeTO.lla.MCPHhiX TpeKoB" Bo3MO)KHOCTH T.SI)KC-:

JihiX HOHOB B npeo6pa30B3HHH CTpyKTyphl TBep,llbiX TCJI.B 

,llCHCTBHTCJihHOCTH ropa3,ll0 mnpe, 'ITO HarJISl,llHO ITO,llTBCp)K

,ll310T H 3KCnepHMeHThl, npOBO,llHMble B Cl>Pr. 3ana,llHOrep:

M3HCKHe : YtJCHhie HC, paCllOJiaraiOT CTOJih · HHTCHCHBHbiMH 

nytiK3MH HOHOB, KOTOpbre CCTh B .ll,y6HC, O,llH(lKO HM YJlaJIOCh 

ITOK333Th BepOSlTHOCTh pemeHH.SI pSI,lla TeXHOJIOrHlJCCKHX 

aa,lla'I •. 

11asecrHo; HanpuMep, 'ITO MHorne cBoifcrBa Maiepn'a'.:: 

JIOB onpe,lleJISleT crpoeHue ux nosepxHoCTH. B BhiCOKOBOJI:bi 

THOH 1-exHHKe cym;ecTByeT npo6JieMa npo6o51 nosepXHOCTH 

H30JISITOpOB; BbiSlCHHJIOCb) 'ITO eCJiH: ,llH3JieKTpii'IeCKHH Ma

TepriaJI o6JiyiiHTb TSl)KeJibiMH HOH3MH H ITO,llBCpmyT:b COOT

BeTCTBYIOIIJ,CH o6pa60TKe, TO ero nosepXHCK:'fh. paS,llMHTC5J: 

Ha MHO)KecrBo oTJleJihHhiX <<OcTpOBKOB>>. lljm sioMco'npo-
.' ~ ,·J ~.,.- '. 

THBJieHHC ITOBCpXHOCTH B03p3CTeT B COTHHp33, 3H3lJHTCJih.;. 

HO ITOBhiCHTCSIH.arrp51)KCHHe npb6051. ll pHMeHeHHC IT0~06HO
ro po,lla H30JI51TOpOB oco6~HHO noila,llo6HTCSI iJ yCJIOBHSIX Ba

KyyMa, r,llC' Ha 'coCTOSlHHe llOBepXHOCTH HC 6y,tiyT BJIHSlTb 
' . . '' -· ' · .. 

llbiJih, BO,lla H T.,ll. 
.... _,,.,\ 

. · ·.lJ.pyroif .npHMep HanpaBJieHHOro H3MeHeHHSl CBOifcTB 

nosepXHOCTU MaTepHaJIOB 6Jiaro,llapSl «BMemaTeJihCTBY» 

MCPHhiX TpeKOB - ynpaBJICHne Kos¢¢uu,ueHTOM oTpa)Ke.:.. 

HHSl. ECJin Ha nosepxHocru c<j:lopMnpoBaTh MHO)KCCTBO He.;.· 

poBHOCTCH pa3MCpOM MeHhille ,llJIHHhl CBCTOBOH BOJIHhl, TO 

0Tp3)KCHIIC CIO CBCTa OCJia6eeT BO MHOro pa3. TaKaSl TCKCTy

puposaHH351, (<neperiaxaHH3Sl>> UOH3MH ITOBCpXHOCTb MO)KCT · 

paCCMaTpUBaThCSl K3K TOHKaSl ITJICHKa·' C · MCH5110Ill,IIMC51' B 

npocrpaHCTBC ITOKa33TCJICM npeJIOMJICHU5J. 0TKy,lla OHa6e-· 

peTeR? flOCJie 06JiylJCHIISl 60JibillHM ITOTOKOM UOHOB 'II- He-: 

ITpO,llOJI)K~CJibHOI'O XHMHlJCCKOro TpaBJICHUSl. J.fcneU:nan:u

CT3M-OITTHK3M, II <jJOTOJII06HTCJI51M, U,CHSllll,HM npOCBCTJICH-' 
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HbiC JIHH3bl If o6neKTHBhl, 3TO ~ae'\' KOJIOCCaJibHbiC npenMy.:. 
~CCTBa! 

Mouuoe o6Jiyqeune cy~eCTBeuuo yBeJIH'IHBaeT CHJII>I 

CU,CDJICHH.SI Me~y MaTepnaJiaMH, ~JI.SI 'ICI'O HY)KHhl CKpbi

ThlC (uenpo.SIBJICHHhle) TpeKn. K · npnMepy, noJinMepunxe 

CMOJihl npn CTapeunn tiaCTo paapymaroTC.Sina-aa yxy~me
HH.SI CIJ,CDJICHH.SI MC~Y·BOJIOKHaMHH DOJIHMCpHOH MaTpH

D;CH. CToJin HC)KeJiaTeJII>Hni:U npou,ecc xapaKTepeu~JI.SI3JicK
TponaoJI.SITopoB, COCTO.SI~HX H3 TcpMODJiaCTHKa If CTCKJIOBO
'JIOKHa. 

J1 3ACCb To)Ke DpHXO~.SIT.Ha DOMOIIJ,b.~CpHbiC TpCKH. 

Cu,eDJieune Me~y KOMnom!uTaMHH30JI.SIIJ,Hn3aMeTuo ycn

JIHBaeTc.SI, CCJIH C03~aTI~ Ha DOBCpXHOCTH DJiaCTHKa MHO)KC

CTBO B3a~Muo nepeceKaro~n~~.SITpeKoB. cpoT<?rpacpn.SI Ta

KO:U DOBCpXHOCTH HaDO!"fHHaeT,COThl,, .T.OJibKO HC c.napaJI

JieJibHhlMH, a C nepeKpe~~fBaJ<?IIJ,l!MHC.SI ~'ICHKaMH. 

Ceuqac B sJieKTpOTexunKeua6Jiro~aeTc.SI Teu~euu,n.SI K 

3aMeHe HCTO'IHHKOB 3JIC!CTPOHOB C HHTbiO HaKaJIHBaHH.SI ~C
TO'IHHKaMH C DOJICBOH 3MHCCHCH - XOJIO~HhlMH KaTO.r(aMH. 

Mx .SipKOCTb ~O~)Kua 6hl~b HaMuoro Bnxme. )Ln:.SI xoJI~~uoro 
KaTO~a O'ICHb BmKHO ~06HTbC.SI CaMOI'O MaJIOI'O pa~nyca Kpll- · 

BH3Hhl. npn Bepmnue. MHKponm. qeM OCTpee nma, .TeM 

Jiyqme 3MHCCH.SI 3JICKTpouoB. B LJ:apMmTa~Te (<l>Pr), B 

uaytiHOM IJ,CHTpe, r~e Be~yTC.SI HCCJIC~OBaHH.SI C DOMO~biO 
T.SI)KeJihlX HOHOJJ, npe~JIO)KHJIHH B ~aHHOM CJiyqae BOCDOJib-

30BaTbC.SI MCTO~OM .SI~CpHhlX Tpf:KOB. 

MeTaJIJIHtiecKa.SI peDJinKa (:MacKa), cunMaeMa.SI c, no

BepxuoCTn, B KOTopo:U BniTpaBJicHhl Kouycoo6pa3Hhle Tpe

KH, npe~CTaBJI.SICT C060H MHO)KCCTBO lli'OJib'laThlX o6pa30Ba

HHH c pa~nycoM l<pnBH3Hhl npn Bepmnue OKOJIO o~uo:U coTO:U 

MHKpOHa.·flpH'ICM DJIO~a~b HCTO'IHHKa MO)KHO C~eJiaTb 
O'ICHb 60JiblliOH (COTHH KBa~paTHhlX CaHTHMeTpoB), If DJIOT

HOCTb HCDYCKaiOIIJ,HX 3JICKTpOHhl KOHYCHhlX MHKponrJI .co-· . 
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cTaBUT ~ecstTb MHJIJIHOHOB uii KBaApaTHniii caHTHMcTp. Tor

~a DJIOTHOCTb TOKa 3JICKTpOHOB 6yACT H3MCp.S1TbC.SI HCCKOJib

KHMH aMDCpaMH Ha KBaApaTHblll caHTHMCTp. 

Cneu,naJIHCTOB"-3JlCKTpoTexuuKoB; KOHClfHO,' BOCXUT.SIT 

pC3YJihTaThl, HO, uaylfCHHbiC I'OpbKUM OTibiTOM, OHU HC TIO

BCp.SIT · B CKOpOe MaCCOBOC · BHCAPCHUC. BbiCTaB04HhiX o6pa3-

U,OB ••• TIOAO)KACM noKa c BbiBOAaMu u MI>I •.• 

3JICKTpOHH<i.SI MUKpocpoTOrpacpu.SI' XOJIOAHOI'O KaTOAa, 

U3I'OTOBJICHHOI'O MCTOAOM .SIACpHbiX TpCKOB, BHyUiaeT yBa

)KCHUC. YAUBUTCJibHO, CKOJib MaJibiX pa3MCpOB STU HI'OJib'la

TbiC CBCTJibiC HapOCTbl Ha UICpOXOBaTOH TIOBCpXHOCTU MC:.. 

TaJIJia ••• 

AuaJiorutiHhiM cnoco6oM, noAaBaSI noJIO)KUTCJihHhiii 

TIOTCHU,UaJI Ha j::UCTCMY' HI'OJib'laTblX · o6pa30BaHUH,. MO)KHO 

C03AaTh scpcpCKTUBHblll UCTOlfHUK OAH03apSIAHhiX TIOJIO)KU

TCJibHblX UOHOB- «UHCTpyMCHT>> CKauupyiOIIJ,CH 3JlCKTpOH

HOH MHKpocKonnu.·l1uTepecuast paauoBUAHOCTh .,;._.TaK ua-

3hiBaCMhiii BYJIKaHHhiii ncTOlfHHK, MnKpOTpy6Ka; qepea KO"

Topyro npOXOA.SIT MOJICKYJibl raaa, npuo6peTaiOIIJ,HC TIOA 

ACHCTBUCM CHJibHOI'O 3JiCKTpU4CCKOI'O TIOJI.SI y KpaeB i'py6KU 

3JICKTpU'ICCKUH, aapSIA. Y )KC, CCTb MCTOAHKa TIOJIYlfCHH.SI 

«BYJIKaHHbiX>> HCTOlfHUKOB C OAHUM OTBCpCTHCM.· 

·MeTOA .SIACPHhiX':TpCKOB B COlfCTaHUHC,TCXHUKOii.pe

TIJIHK cnoco6eu AaTh UCTOlfHHK co MHO)KCCTBOM MHKPOTpy-

6oK. LJ:JISI 3TOI'O MCTaJIJI HaH,OCUTC.SI ua TIOBCpXHOCTb CJIIOAhl 

H Ha CTCHKH KaHaJIOB npOTpaBJICHHbiX B HCH TpCKOB; a CJIIO

Aa paCTBOp.SICTC.SI B HOAXOA.SIIIJ,CM XUMHlfCCKOM peareHTC. 

«qyAeca a peUieTe», Aa HTO:[IhKO, AYMaC,lllh, ACp)Ka B pyKax 

OtiCpCAHYIO cpOTOrpacpuiO C 3JICKTpOHHOI'O MUKpOCKOTia, H HC 
. ' ~ ' .. . - . - . - ' 

COMHCBaCUibC.SI, .qTO TaKa.SI MCTOAHKa OlfCHb nepCDCKTUBHa. 

Jiaaepu'aS! TexunKa uy~AaeTcst B BhiCOKOTOlfHhiX AHacp

parMax AJI.SI CBCTOBhiX HCTOlfHHKOB 6oJihUIOii stpKOCTH. OT 

KalfcCTBa AHacpparM 3aBUCUT U· KalfCCTBO 3JlCKTpOHHO- H 
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110HHO-OOTI1tieCKI1X CI1CTeM, .ll.o HaCTOHIQero BpeMeHI1 11C

llOJib3YJOTCH 11l'OJib'laTbie ):111a<f>parMbi ):IHaMeTpOM OKOJIO 

MHKpOHa. IlyTeM KOHTpOJIHpyeMOIU O):IHOCTOpOHHero Tpas

JieHI1H O):IHHOlJHbiX H,l:lepHbiX TpeKOB B TOHKHX CTeKJIHHHbiX. 

OJiaCTHHaX MO)KHO H3l'OTO.BHTb, ):IHa<f>pal'Mbi · npaKT11'leCKI1 

11):1eanbHOH <f>opMbi B .r~ecHTKI1 pa3 MeHbiiJero pa3Mepa. Bna
ro.r~apH BbiCOKOH l'OMOreHHOCTH CTeKJia (O~HOpO):IHOCTH XI1-

MH'leCKOI'O COCTaBa 11 CTpyKTypbi) BbiXO):IHT KpyrJibie OTBep-
, ' . 

CTI1H C rJia):IKI1M11 KpaHMI1,, Op11MeHeHHe KOTOpbiX B OOTI1Ke 

003BOJIHeT ~Q>OpM11pOBaTb» . nytJKI1 C npaBHJibHbiM npo
Q>HJieM. , 

JlJ0600biTHbi pe3yJihTaTbi TpaBJieHI1H CJie.z:I9B TH)KeJibiX 

HOHOB B .z:IBYXCJIOHHbiX MaTep11anax. Ceifqac noHBHJIHCb no

pHCThie CTpyKTypbl (HaOOMI1HaiOIQHe pa3pa6oTaHHbte' B Jla-

6opaTOp1111 .H):IepH~IX peaKri,11H aCHMMeTpH'lHbie. H):lepHbie 

Q>HJibTpbi) 113 OJICHOK rpaHaTa, Ha KOTOpbie HaHeCeH TOHKI1H 

cnou MaTepuana, npoTpasneHHoro c.r~pyrou CKopocTbJO, tJeM 

nneHK11-00.z:IJIO%K11. IIopbi B 3TOM cnyqae npl1o6peTaJOT 

Q>opMy c KopoTKHM 11 Y3KI1M ropJibiiiJKOM. 

• P11CKHeM cpaBHI1T~ 11~ c 6yThiJIKaMI1 113-no.z:~ p11%CKoro 

6aJib3aMa - Y% O'leHb OOX0%11 OH11 Ha 113BeCTHbie KepaMI1-

'leCKI1e cocy.z:~w c co.z:~ep%aH11eM neqe6Horo·csoifCTsa. Ho, 

OKa3WBaeTC51, He TOJibKO no <f>opMe; 06Jia):la51 OOBbiiiJeHHOH 

rrporrycKHoii crroco6HOCTbJO, TaKaH CTpyKTypa,ecnl1 OHa co

CTOI1T 113 MHO%eCTBa HecKB03HbiX nop, MO%eT CJiy%11Tb ):I0-

3aTOpOM JieKapCTBeHJibiX Cpe):ICTB; . • 

' IJytJKI1 T51)KeJibiX 110HOB o6pa~QaJOT Ha ce651 BH11MaHI1e 

Me):II1KOB. J1M HeOOMeiiJan 6w 110HHbiH <<M11KpOH0)K» - Y,3-

KI1H rrytJOK YCKOpeHHbiX T51%eJibiX 'laCT11U,, KOTOpbiH MO%HO 

HanpaBJI»Tb B HY%Hyro TO'lKY. 3TO paCIIJI1P11T TaK%e B03-

MO%HOCTI1 M11KpOJII1TOrpa<fJI111, 11MIIJiaHTaiJ,I111,'. II03BOJII1T· 

rrpoBO.z:II1Tb oco6o TOHKyro o6pa6oTKY M11Kpoo6beKTos: Becb:... 

Ma 3ai1HTepeCOBaJII1 · nepcneKT11Bbi IIpi1MeHeHI1H .· 110HHOI'O 
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nyqa no6wsasiiJero B .ll.y6He reHepanbHOro .z:111peKTopa Me%

oTpacnesoro HaytJHO-TeXHI1'leCKOI'O- OObe):II1HeHI151 «MI1K

pox11pypmH rna3a>> ·qneHa-KoppecrroH):IeHTa· AMH CCCP 

C;H.CI>e.z:~oposa. 

KoHetJHO, MO%HO CKOJib yro.r~Ho .z:~onro nro6osaThC51 3K-

30TI1tJeCK11MI1 <f>OTOrpa<f>I1HMI1, C):leJI3HHbiMI1 B JIY'l3X 3JieK

Tp0HHOI'O MI1KpOCKOll3, 11 MelJT3Tb 0 6ypHOM paCU,BeTe 110H

HOH.11MIIJI3HTaU,I111, O):IHaKO, lJT06bi ocyiii;eCTBI1Tb rrepe'li1C

JieHHble U):lel1,. tipe3BbllJ3HHO B3)KHO np11BJie'lb' K 

coTpy.z:IHI1tJeCTBY IIJ11pOKI1H Kpyr cneu,11aJII1CTOB - «Xopo

IIJI1X 11 pa3HbiX>>. K co%aneHI110; ,ll,y6Ha - ropo.r~ MOHOHay

KI1. TeM %e CTpa.z:~aroT 11 .z:~pyme u,eHTpbi- IIpoTBI1HO, Ily

IQUHO, Tp011U,K. I1 ceutJac 3Ta O):IHOCTOPOHHOCTb CTaJia CKa-;-

3biB3TbC51. He cnytJaifHo %e, K rrpuMepy; .s .Hosocu611pcKe 

HHTepecHwe pa6oThi .z:~enaroTC» B Tex TOtJKax, r.z:~e rrepeceKa-

JOTCH MHOrHe 06JI3CTI1 3H3HI1H. . 

. I1 o~eHh xopo~o, q.fo s .ll.y6Hy· eAYT ~eoiiom, 6110X11MI1-

KI1, Me):II1KI1 11 .'ITO H3YKY H3lJI1H3IOT YB3%3TbB l'OpHopy,l:I

HblX K3pbepax, IIJ3XTaX, B reOJIOmqeCKI1X n'ap~11six. Cl>11311-
, • " - > ' ' ~ ' ' 

Kl1, X11MI1KI1 C3MI1 11III;YT BbiXcO.z:l K rrpaKTI1KaM, p,eMOHCTp11py51 

npe11Myiii;eCTB3 HOBbiX MeT~):IOB. ,ll,a, rropoii ):leHCTBI1TeJibHO 

Heo6XO):II1MO 33CT3BJIHTb rrpaKTI1KOB llOBepHyTbC51 JII1U,OM K 

TOMY HOBOMY, iiTo 6yKBaJibHO Ka~hie ABa roAa ncms.riHeTC» 

s ».r~epm)u Q>11311i<e. _ • · 

J1 elu,e H3AO OCTeperaTbC51 TOM JIHepU,1111 MbiiWleHI151~ 
KOTOpa51 6wiyeT y Hac B pa3HbiX Kpyrax 11 cs513aHa c HI13KO

IIOKJIOHCTBOM nepep, 3ana):IHbiMI1 TeXHOJIOrH51~IH;' Hap,o no

H11M3Tb, -.iTo, rrp11o6peTaH nro6ou ~eH.oii rip116opw/ ainiapa

TYPY' TeXHOJIOrHI1 Ha 3arra.z:~e, Mbl o6Kpa):IWBaeM caMH ce651, 

BbiphmaeM r.Tiy6oKyro nponaCTh Ha rryTI1 s 6y.r~yiii;ee •. 
·• O.z:111H p»Aosou pa3pa6oT'li1K3Jiei<TpOHHOii arrnapaiyphl 

B HaiiJeM 11~CTI1TyTe XOpOII10 CKa3aJI! <<Mbi rropoii H3.XOP,I1MC51 

B IIJieHy • snetJaTJieHI1ii oT .z:IOCTI1%eHI1H 3arra):IHbiX Q>11p-M: 

67 



KaKaSI TaM 3JieKTpOHHKa, KaKaSI 3JieMeiiTHaSI 6a3a; KaKHe 
TeXHOJIOmH! Ho B TOM-TO H CM.eJIOCTh, H Henpe~B3SITOCTb 
MbiiiiJieHHSI; 1J.T06bl OO~XO~HTb K pemeHHIO CTOSIIIIHX nepe~ 
HaMH <l>n3HtJ.eCKHX 3a~a1J. CO CBOHX 003H~nii; 0TCyTCTBHe 

KOMUOHeHTOB, . BbiDYCKaeMhiX 3ana~HOH npOMbiiiiJieHHO..: 

CTbiO, ~OJI)KHO CTHMYJIHpOBaTb HHTeJIJieKT, a B HeKOTOpbiX 

KOJIJieKTHBaX HaCTOJibKO ysJieKJIHCb «COHCbiBaHneM» tJ.Y~ 
)Knx; pa6oT, tJ.TO o co6crseHHoif roJiose 3a6hmn. Ham onhiT 

rosopnT: MO)KHO ~BnraTh HayKy B caMhiX aKTYaJihHbiX ee 

o6JiaCTSIX Ha OCHOBe 3JieKTpOHHKH, C~eJiaHHOH ~eJIHKOM Ha 

OTetJ.eCTBeHHOH 3JieMeHTHOH 6a3e>>. • 

llpeKpaCHbie CJiosa! ECJin 6hi TaK )Ke MbiCJIHJIH n see 

pyKOBOAHTeJIH, oT KOTOphlx MHoroe TYT 3asncnT. Ho 3TOT 

sepHbiH, s cyiiiiiocrn, no~xo~ He HY)KHO ~oso~HTh ~o onac-

Horo npe~ena • 

.II.a, s Jia6opaTopnn MepHbiX peaK~nH: c car.ioro Ha'-lana 

shl6pann csoio ~opory. II s pemeHnn <Py~aMeH~aJihHhiX, n 

B peuieH.nn npnK.rra~HblX 3aAa'-l. Mbi y)Ke y6e~wiHC~ B ipy~
HOCTH Bbl6opa, 'noTOMY qTO '-laCTO 3TO 6hma ~opora nepBO-

npOXO~~e_B. 

1!To6hl MTH no He~: noTpe6osaJIOCh C03AaHnc ycKopn

TeJihHOH 6a3hl, noCTOSIHHOe ee cc>BepmeHCTBOBaHne, coopy

)KeHne yHnKaJibHhiX sKcnepnMeHTaJihHbiX ycraHOBOK. Ko

HetJ.HO, COTpy~HH~H Jl5IP He MOrJIH He CB~pSITb XO~ H. TeMn· 

CBOHX HCCJie~OI~aHHH C TeM, lJ.TO ~enaeTCSI B MHpe. Ho CMe

JIOCTb HY~Ha n ~JISI Toro, tJ.To6hl, HecMoTpSI Ha co6Jia3-:-

Hhl Jierymx no6e~, npo~OJI)KaTh ~snraThCSI csonM TPY~HbiM 
nyTeM~ 

liCTHHHaSI HayKa caMa crapaeTCSI H36aBHTbCSI OT MOHO

npo6JICMHOCTH. Mbi .3HaeM HCMaJIO npnMepos Toro, KaK, 

pa3snsaSI o~HO HanpasJieHne, ytJ.eHble HCO)KMaHHO ~JISI ce-

6SI OTKpbiBaiOT ~pyme, 3Ha'-IHTeJihHO p<lcrimpSIIOIIIHe no3Ha-
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HHSI B o6JiaCTH ~aJieKO eiiie He HCllepnaHHOH HayKH 06 aTOM

HOM SI~pe. 
Ho · opHeHTa~nSI Ha o,nHo, o6SI3aTeJih.HO caMoc <<Tpy.n

HOe» minpasJieHHe scer.na onpas,naHa TCM, liTO Tpe6yeT 3Ha
liHTeJibHoro H30pSI)KeHHSI CHJI, H, 3HaliHT, TYT MO)KHO CO 

3HaliHTeJibHO 60JibiDCH IiepOSITIIOCTbiO 0)KH,!{3Tb HCnpe,nsH-
, ' - ' 

,!{CHHOrD pe3yJibTaTa, HC.)KeJIH T3M, r,ne yCHJIHSI paCDbiJieHbl 

Ha MHO.)KeCTBOB np»H~»ne H:H"repecHhiX, HO He o6ecne4eH

HbiX pecypcaMH lt npSIMO He CBSI33HHblX MC.)K~y co6oif 33A3ll. 

KoHeliHO, HHTYHIJ,HSI HrpaeT He .. lm~e~HIOHl' po;ll,. Ho 

~ep.)KaTb pyKy Ha ny.hbce speMeH», npe~yra,nhisaTh 3anpow 

6y~yillero, on»paSICb Ha nocTOSIHHhie KOHTaKThi c noTeH~u
aJihHbiMH'noTpe6HTCJISIMH H3YliHblX pa3pa60TOK, TO.)KC Ba.)K

HO. Be~b noCJI'e~Hee CJIOBO --'- 3a ripaKTUKOH •. '. ' . . ; ~ ;. 

Bosce He BCSIKOe peiDCHlte <<OpHJIO~<HMO>> K pa3JIHliHblM 

o6JiaCTSIM nayKU H TeXHIIKH_, aml~li3C U COBC.~M He o6yCJIOB

JieHO nepBOCTeneHHblMH 33~3llaMH, KOTOpbie CTOSIT nepe~ 

Hapo~HhiMX03SIHCTBOM. Ho s TOM CJiyllae, Kqr~a 3Toy~aeT
CSI, y.)Ke caMa .)KH3Hb HacTaHsaeT lla ioM, '-IT06hi .y~eJinTh 
3TOMY HanpasJieHHIO oco6eimoe BHH~aHHe. Be~b cospe-: 

MeHHaSI TexH»KacToJii.yHHsepcaJibHa, liTo, H_aii~SI noJIHoe 

DpH3H3HUCB O~HOH o6JI3CTll, HeKOTOpbie pe3yJibT3Tbl lt pe

meHHSI ~oryT' eiu,e 3<\lcPeKTllBHCCHC
1

m)JibJOB3ThCsl B ~pynix. 
' ,:.. < " ' ' ' : ; ' ' < - •• 

BpSI~ JIHHaM y~aiiocb ~a.)Ke KopoTKO o6pHcosaTb secb 

Kpyr npuMeHeHHSI H.TeM 6oJiee nepcneKTHBbl MeTO~a SI~Cp
HbiX Tpe_KOB, O~H3KO 06 O~HOM <<DPHJIO.)KeHHH>> TSI.)KeJibiX . 

. - . 
HOHOB CJIC~yeT CK333Tb OT~eJibHO. 

Cpe~u ~eHTpaJibHbiX npo6JieM cero~HSimHero peaKTO

ppcTpoeHnSI, a 3HaliHT; H SI~epHOH 3HepreTHKH- ~OJirDBCli

HOCTb MaTepHaJIOB; H3 KOTOpbiX «CTPOHTCSI» aKTltBH3SI 30H3 

aTOMHOI'O KOTJia. 0HH, _3TH MaTepHaJibl, ~OJI.)KHbl, HC lt3Me

HSIS1Ch,· Bb!~ep.)KHBaTb MOIIIHeHIDHC HeHTpOHHblC OOTOKH -
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He pacnyxaTb, KaK roBopRT peaxTop~nxn, He TepRTb npoq-
HOCTH no~ ~eHCTBHeM pa~nau;nn. , 

He BCRKnii cnJiaB, nycrh ~a)Ke o6Jia~aiO~nii: ncKJIIOl!H
TeJihHhi~n .MexaH.nllecxnMn CBOHCTBaMn no6bi~HhiX yCJio

BHRX,. ro~HTCR ~JIR 3JieMeHTOB aKTifBHOH 30Hbl peaKTOpa. 
Kax npe~cKa3aTb, CMO)KeT JIH OH npo~ep)KaThCR, HanpnMep, 
llRTb JieT, eCJIH Ha KapTy llOCTaBJieHO.rJiaBHOe- Ha~e)K

HOCTb B.ceii 3HepreTnllecxoii. cncTeMbi?, OcraeTcR ncnhiThi

BaTb cnJiaB B HeiiTp()HHhiX noToKax •. LI.JIR 3Toro Hy)xHhi 
CBepXMO~Hbie peaKTOpbi, o6beMbl KOTOpbiX 3anOJIHRIOTCR 
B~JIOTb ~0 Ka~oro Ky6n4.~C.KOro caHTit:MeTpa. 11CIIbiTaHHR 
~JIRTCR.~OBOJibHO ~OJiro, .~a H CTOHMOCTb HX HeDOMepHO 
BbiCOKa. 

BoT 3~ech-TO on~n, .:.pnxo~RT Ha nOMO~b MaTepnano
Be~aM TR)KeJibie noHbi, B 'oTnwine oT HeiiTpoHoB 'min co3~a
IOT B HCllbiTyeMbiX o6pa3u,ax HecpasHeHHO 60JibiiiHe pa~na-

" ' ~ ' ' 

IJ,HOHHbie llOBpe)K~eHHR, liTO ll03BOJIReT HaMHOI"O COKpaTHTb 
BpeMR HCllhiTaHHH. qac pa60Tbl ,Ha yCKOpHTeJie 3aMeHReT 
ro~bl, npoBe~eHilhle y peaKTOpa! TaKHM o6pa30M, OTKpbiBa-

' ' ' "' . -
IOTCSI 3aMaH4liBbie nepcneKTHBbl 3KCnpeCCHOI"O aHaJIH3a H 
oT6opa Han6oJiee no.n.xo~si~it:x Man!plianoB. '' ' ' 

B 3Tnx Hay4Hhix.;n3hici<aHit:Rx··y4acTByK>i 11HcinTyT 

SI~epHoii <f>~3nKn Axa.n,eM:n~ HayK Ka3axcraH-a, Xap~Koa: 
CKHH rocy~apCTBCHHhiH YHHBepcnTeT HpSI.O, ~pyrnx HHCTH
TYTOB. 3xcnepnMeHThi Be~yTCR B caMOM IIInpoKOM MacuiTa-
6e - OT·H3y4eHHR BJIHSIHHR ~e<f>eKTOB Ha 1npoiJHOCTHhiC 
CBOHCTBa MaTepHaJIOB ~0 liCCJie.O,OBaHHSI MeXaHH3Ma B3aH
MO.O,eHCTBHR TR)KeJihiX no HoB c TBep.n,hiMH TeJiaMn; Ha~ 3To,ii 

)Ke TeMoii BLI.y6He TPY~SITCR cneu,nannCThi H3 Ey~aneiiiTa. 
IlOHRTHO )KeJiaHne yqeHbiX CllOJIHa: HCDOJib30BaTb Te 

B03MO)KHOCTH, KaKHe 'npeAOCTaBJIRIOT yCKOpHTeJIH TR)Ke

JibiX HOHOB. K HX yCJiyraM arinapaTypa, OTJIH'laiOII.J;aSICR: Bbl

COKOH creneHhiO aBTOMaTn3au,nn;· KOHTPOJih 3a onbiTaMn, 
~,~----~----~-- -----------~--~----~- . -+---

o6pa60TKY pe3yJihTaTOB H C06CTBeHHO'H3MepeHHR: Be~yT 
nepcoHaJihHhie 3BM. Ha coBpeMeHHhlX ycraHOBKax onpe
~eJIRIOTCR H MeXaHH4eCKHe CBOHCTBa MaTepnaJIOB •. 

J1.pyraR·3a~aqa, DOCIIJibHaR ~JIR HOHHOI"O DY4Ka,- CO;_ 
3~aHife Jia3CpOB C y JlbTJl<lKOpOTKOH BOJiiiOii: H3Jiy4eHHSI. LI.Jig 
HaKa4KH.HX aKTHBIIOro TeJia .Tpe6yeTCR: BbiCOKaR: HMDYJibC
HaR MO~HOCTb·, KOTOpaR MO)KeT 6hiTb ~OCTHrHyTa B nyqKe 
TR)KeJibiX HOHOB. ·. 

A' eCJIH CMOTpeTb e~e ~aJibiiie, TO Mbl HeH36e)KH0 ripn
~eM K peiiieHHIO O~HOH H3 rJI06aJibHbiX npo6JieM 4eJIOBe4e
CTBa - o6ecne4eHmo ero npecHoii Bo~oii:. B .4aCTHOCTn, 
CMO)KeM <<HanonTh>> pR~ paiioHOB Haiiieii crpaHhl. Hanpn
Mep; paiiOHhi Cpe~Heii A3nn, cnJIOIIIh·3aHRThle coJIOH4aKa
Mn, KOTOpbie JIH60 npe~CTaBJIRIOT co6oii: OCTaTKH ~peBHero 

. OKeaHa, JIH60 RBJIRIOTCR CJie~CTBHeM ry6HTeJibHOI"O ~JIR: BCe.,
ro )KHBOI"O 6e3~YMHOI"O X03RHCTBOBaHHR:. 3~opOBbie CHJibl 
Haiiiero o6II.J;eCTBa ~a.ITiio~nop riul.IIIa~aRM mi<eHayKn, ocra
HOBHJI~ 'noBOpOT'qacni 'cTOKa ceBepHhlX H cli6ni>cKHX peK. 

BeAh eCTh.Ky~a i5oJiee i5e3omlCHbiH ~JIR: npHpO~hl BbiXO~
Ha~OHCKaT"b MeTo~in s<l><t>eKTHBHOro onpecin!mi5! 3aco.1Ie~.:. 
Hoii: BOAhi:; qpe3Bhi4aiiHo Ba)KHO cocpe~oTo4nTb ycHJinR: iia 
HOBbiX B~ax o6paTHOOCMo-r'nil(;:cin'x' MeM6paH H onpecmi-
TeJibHbl~1 ycTa~OBOK: . . . . . . , 

MeToJioM · o6j>anioro · oc~oca' (no-rpe~ecxn 2 TOJI40K, 
~aBJieHne) ceifqac Ha 3eMJie llOJiy4aiOT e)KeCyT04HO OKOJIO 

MHJIJIHOHaKy6oMeTpOB npeCHOH BO~bl, a K 2000 ro~y 6y~yT 
noJiy4aTh 20 MHJIJIHOHOB. · Mnxpo<f>HJibTpau;nR, YJibTpa-· 

<f>nJibTpau;nR H o6paTHbiH OCMOC- Tpn rJiaBHble pa3HOB~
HOCTH 6apoMeM6paHHhlx npou;eccoB. IlpncraBKa <<6apo>> 
yxa3hiBaeT, tiTo ~Bn)Kyii.J;aSI ciiJia 3Tnx npou;eccoB - nepe

rta~ ~aBJieHnii no o6e cropoHhi MeM6paHhl. Pa3anu.a Me~y 
HHMH- Bpa3MepaX HeBH~HMbiX rJia3y nop. Y MHKpO<f>HJib-

'!PQ.B~O_!!!f_~()g'a_IJ.J!SI_IQ!2!>1-.fJ!:'!H n A<t)Ke_fQTHH ThiCR:':!_.<!_Hrc:!-:. 
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peM; yJihTpai!>HJihTpOB- OT ~eeSITKOB ~o eoTeH aHrcrpeM. B 
3THX pe)KHMax.u pa6oTaiOT noKa MepHI>Ie (f>HJihTphi,.H ee
ro~HSI e HX UOMOII.J.biO npo(ineMa o6eeeOJIHBaHHSI BO~bl UOKa 
He MO)KeT.6hiTb peweHa.O~HaK(),He Ha~o Ja6hlsaTh, liTO 
HeCJie~OBaHhl.~aJieKO He Bee BOJMO)KHOCTH.Ha[JpaBJieHHOro 
~eiicrsuSI pa~uau.uu Ha crpyKTYPY MaTepuanos. Bcno~H·u
Te, · es~eTeJISIMH eKOJibKHX pa3HoOOpa3HbiX KOM6HHaU,I:f,H 
(~aBWHX OCHOBaHHe HaJBaTb BOJ~eHCTBHe TSI)KeJibiX HOHOB 

Ha. sem;eCTBO BMeCTe e XHMHtteeKOH o6paOOTKOH <<HOHHOH 
ap~HTeKTYpOH>>~ Mhi_CTaJIH. .... . 

' YlleHhlecnonaraiOT, .liTO ~ocruruyThle peJyJihTaThl -

JIHWb Iia11ano OOJihwoii ueCJie~osaTeJiheKoii pa6oThl. TaK )Ke 

KaKH npH peweHHH lPY~aMeHTaJibHbiX Ja~all, 3TO Tpe6yeT 

eOOTBeTCTBYIOW.eH TeXHHlleeKOH OCHaW.eHHOCTH, eoJ~aHHSI 
enell,HaJibHbiX yCTaHOBOK. · 

· :11 ~eTO~hl esepxTOHKOH lPHJlbTp~u.uim, H HOHHaSI HMn

JiaHTall,HSI 6y~yT a 6JIH)Kaiiwee speM~ BHe~peHbl sci MHorlix 

OTpaCJISIX nap0~Iioro. xoJSiiicrsa crpali-yttaciHin~ 011.5111~ 
11MeHHO . Ta~HM eero~HSI B~HTeSI. nyTh ytteHbiX..:...: . BecTH 

~eJIO TaK, tlTOObl cPYMaMeHTMbHble uecJiei\osauHSI cinepe

)KruiH nc>Tpe6HOCTH TeXHHKH H ni>ou3so~CTBa, JaKRa~biBaJl~ 
OCHOBhi TeXHHKH H TeXHOJiornn'6y~ym.ero. B 3TO~ rap(lHTH5l 

yeKopeHHSI HaY.liHO-TeXHHlleeKOro UpOrpeeca. , 
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IIEPBEHEII, HOBOrO IIOKOJIEHJHI 

<l>HJHKH Jl,y6Hbl He XOT?J' H He MOryT 6biTb MOHOUOJIH
eTaMll. PoeT MaemTa6os u npaKTH.tteeKoii JHattuMoeTu npu-, 
KJia~HbiX. HeCJie~osaHHH · e TSI)KeJibiMH HOHaMH UOTpe6oBaJI 

eo3~aHHSI enell,HaJIH3HpOBaHHbiX yeKOpHTeJieH_, KOTOpbie 
o6eenettaT,nyttKH ueo6xo~HMhiX napaMeTpos 11 s TO )Ke spc

MSI, 6Jiaro~apSI MaJibiM pa3MepaM, 6y~yT y~o6Hbl B3KCUJiy
aTall,HH. 

3TOH ll,eJIH OTBettaeT seehMa KOMUaKTHbiH_ H 3KOHOMlll.{

HbiH yeKOP!'fTeJih -:-:-. Hr.fiiJianTaTop u.n~nutteeKuii e ~HaMCT
poM nonmeos .1.00 eanmMeTpos, eoKpaw.euuo 11 U, -100. Ee
JIH 6y~eTe B Jia6opaTOpHH, BaM eroo6SI3aTeJibHO UOKa)KyT, 
B OTJIHliHe OT 6onbwux u.nKJIOTpouos, 3aKpbiTbiX TSI)KeJihi

Mu6eTOHHbiM~ 6no~;<ar:m 6uonorHtJeeKoii 3aii.J.H'Thi, u ~a)Ke 
OT MHKpOTpOHa --:?7. eo seeM KpOWeliHOrono MaewTa6aM lPli-

3HKOB yeKOp~n!JI~ 3JieKTpOHOB, ~~e 3a o6Jiy~euu;i~H CJie~SI; 
.. - ., 

ll3 ~pyroro OOMeiU;eHHSI e llOMOIIJ,hiO TeJieMOHHTOpOB, 11LJ,:: 
100 MO;.<H~ no~MOTpeTh u ~a)Ke noTporaTb pyKaMH so speMSI 
cro pa6~Thi. . · · · ·. · 

IlOMeii.J.eHHe ~JISI 11LJ,-l00 He UOXO)Ke uayeKOpHTeJib

HbiH 3aii (MeeTa 3a'lfiir.iaeT ~aJIO,n K TOMY 5Ke Mbl npHBbiKJIH, 
liTO eCJinyei<opinen'h, TO U:uKJIH,lleCKIIX pa3Mepos, _:..:.. eeTb 

see-TaKH ti.fo.:To'o6~ee'Me)l(~§ ll,HI<nonc;M H U:nKnOTpOHOM). 

Ouo, eKopee, uanoMunaei ~cMoucrpau.'uo8nhiH na~ri.n'holf. 
Mbi~~ o'TaKOM ex(meTIJe ~aBeBai~>T MHOrOKpa~HO 'y.ic

JIH"--eHHhie it)ol-orpai!>Hn SI~epnhlx ·lPHJibTpos:. M~IKpOHHhiC 
nopbl Ka)KyTeSI orpOMHbiMH Tpy6aMH;yxo~SIW.Hr;IH B·_~Jiy6b 

' ' ' • • • • • "< ~ ' • ' • "' ' ,• ; ,. ~ • I • ' 
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KaKOI'O-TO 3K30TH4CCKOI'O TIJiaTO (Ha CaMOM ~CJIC nOBCpX

HOCTb nOJIH3THJICHOBOH nJICHKH) .Jla elli,C pncyHOK ycraHOB

KH B pa3pC3C, ~a Clli,C MOlli,HaSI JiaMna B yrJiy. JlaMna HC 

CBCTHT, HO npH B3fJISI~C Ha HCC KaJKCTCSI, liTO BOT-BOT nOMC

lli,CHHC 3anOJIHHTCSI KHHOOnepaTOpaMH, ,cPOTOKOppCCOOH

~CHTaMH, 3alll,eJIKaiOT 6JIHU,hl, 3alliCRCCTSIT MOTOpbi KaMep ••• 

O~HaKo CbCMKH yJKe no3a~n- c 11U-100 no3HaKOMHJIHCh 

liJICHhi YlleHoro coBeTa 0115111, Be~ylll,ne ¢n3IIKH II3 H:ayq

HhiX U,CHTpOB CTpau -yllaCTHIIU, IIHCTIITyTa, nORHOMOliHbiC 

npe~CTaBIITenii npaBIITCJibCTB . 3TIIX CTpaiJ. <!>OTOrpaclJIIII 

o60lliJIH CTpauHU,bi pSI~a ra3CT H JKypHaJIOB, CJiaH~bi ~eMOH
CTpiipOBaJIHCb Ha HayliHbiX COBClll,aHifSix H KOHcPCPCHU,IISIX. 

Ceiillac 3ACCh 6y~Hn. 
3Ta ycTaHOBKa CTaJia nCpBOH JiaCTO'IKOH, B03BCCTHB:_ 

lliCH 0 pOJK~CHIIII HOBON nOKOJieHIISJ yci<opiiTem!it; OpHCH

THpOBaHiihiX Ha perneHIICCyry6o npaKTH'ICCKHX; <<3CMHbiX» 

3a~a4. BCJie~ 3a pa3BIITIICM u,IIKJIOTpoiioB T~,JKCJihiX lioHOB, 

yrJiy6JICHIICM II pacrniipemieM cPPOHTa ;HCCJie.z:(oBaHHH, no 

cPII3HKC SI~pa, KOTOpbiC'npOBO~SITCSI H<l HIIX; J:ia3peJia o6hei

TIIBHaSI HC06XO~IIMOCTb <<pa3Ae.iiCHIISI Tpy~a>> B 3TOM CCMCH

CTBC. ohi.i:Ia. B Jia6opaTopiiii Sl~epH~Ix peaKu,nii II Texm14e:.. 

CKaSI6a3a, CJIOJKHJICsi II onhiTHbiH KOJIJICKTIIB cneU,IIaJIIICTOB, 

IIMCIOlli,HX 6oraThiH OnhiT coopy)J(CHHSI MOill.Horo U,IIKJIOTpo:.. 

Hay -400,' pa3BIITHSJH coseprn'eHCTBOBiui:H:SI YCKOPHTeJibHOH 

TCXHHKH. 

·· Be~h· n3oxpoHHhii1 u,nKJioT~OH Y -AOO ~ ·· :Bech, ·c. ero 

~Byxil;u:'SilleToHHhlM M:aminoM, · qe~bipe'x.Me:ipoBoii K~Me~ 
poii; ll(l'IT~ KOCMllliCCKH·M·~aKyyMOM B ueii, CRnbHbiMH Mar

HHTHbU:tn · riom~Mn, · · £blcoKo4acioTHhiM · Hanp5J:,KeHne~, 
CJio~Hoii' 3neKl-po~:niK.oi1, · io.fopaSI CJie~u.f 3a' pa6on1il scex 

ciicreM; - 6bl.ri: co3Aaii ii.JISI3i<cnepiiMeHToBn ¢n3nKe ¢yH

JI.aMeHTaJibHoi1. Co3~aH u.enifKoM B ,Uy6He ·- s io speMSI: 

periiHJIH He opiiCHTIIPOBaTbCSI Ha npOMbUMCHHOCTb; llT06hl -
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BbiHrpaTb TCMn B .OCTpOM COpCBHOBaHHH llO CIIHTC3y HOBblX· 

3JICMCHTOB. BpeMSI B ¢n3IIKe JI.Oporo cro~IT:·nocrpo~n nep

BhiMn.ycKopiiTCJih'- nOJIYliHJIH pCKOp~HbiC MOill,HblC nyq

KII, n pe3yJihTaThi He 3acraBHJIH ce6SI )I(Jl.aTh~ A po)I(Jl.eHneM 

Y -400 o6SI3aH ylleHhiM, HH)J(CHepaM, pa6o4HM Jia6opaTo

piiii SI~CpHbiX peaKU,HH, KOTOpbiC BJIO)I(HJIH B HCrO U.3HTY3H

a3M, H TBOpliCCKYIO Bhi~YMK)',.H rop5I4CC )J(eJiaHHC OCylll,e: ... 
CTBIITb OpHr:IIHaJibHbiC H~CH. : ;-. ,_ 

Teneph 3TOT onhiT npiiro~HJICSI Ha cneu,na.nnanpoBaH

HOM yCKOpiiTCJIC ~JISI · npiiKJia~HbiX pa60T '- COOpy)J(CHHe 

IIMnJiaHTaTopa CTaJIO ~eJIOM BCCH Jia6opaTopnn. :IlOllTU B 

TelleHne ro~a Bonpochl, cB5I3aHHhiC c 11U -JOO, ilecxo~HJin c 

noBCCTK·n ~HSI: JI.HPCKTopcKnx coBelll,aimii •. BoKpyr OIIhiTHhiX 

pyKOBO~IITeJieii CTIJIOTIIJi:HCh· MOJIOJI.hiC cneu,na.nncThi, He

~aBHIIe BblllYCKHHKH IIH)J(CHCpHO-cPII3HllCCKHXBY30B, npn

exasrnaSI K •.. HaM. MOJIO~C)J(b . H3 ooJiraplm, BhCTHaMa; 

IlOJibiiiU;.. . · ·· ·.:·. , . ',·. 

Ha4HHaJICSI: ycKopiiTMh c pa6otinx qepTe)J(eii; OcHosoii 

6y~ylll,ero HMTIJiilHTaTOpa DOCJIY)J(HJI THnOBOH 3JICKTpOMar

HHT, · JI.OCTaBJICHHbiH H3 JJ;a6opaiopiiH , BbiCOKHX • 3nepriiH 

011.5111. B TOM -To n 6blJia «COJih» IIJI.CH, 4T06hl ncnoJih30BaTh · 

~JISI HOBOI'O llOKOJICHIISI yCKOpiiTeJICH y)J(C I'OTOBbiC 3JICKTp0"" 

MarHIIThi, KOTOpbiC BblnycKaiOTCSI COBCTCKOH npOMbllliJICH.:. 

HOCTbiO H CJiy)l(aT JI.JISI'(<HaBCJI.CHIISI>>, cPOKYCHpOBKH noJiyqa

CMbiX Ha 60JiblliHX yCKOpHTeJI5IX ny'IKOB 3apSI)J(CHHbiX·llaC

THU, BhiCOKHX 3HCprHH. :JlnpeKTOp 3TOH Jia6opaTOpiiH 

aKa)l.CMHK:A.M;oaJI)l.HH Hero KOJIJICrH, nOHHMaSI: Ba)J(HOCTb .. 

3a~a4H, ~pC~OCTaBHJIH B paCnOpSI)J(CHIIC YCKOpHTeJiblll,HKOB 

MarHHT, no CBOIIM napaMCTpaM llOJIHOCTbiO COOTBCTCTByiO

Ill,HH npoeKTY noBoii ycraHOBKH.: 

• • 3aKa3aM JI.JISI OCHOBHhiX y3JIOB n cncreM 11U: -100 6blJia 

OTKpbiTa .<~3eJienaSI yJinu,a>>. Ha:onhiTHOM npo113BOJI.CTBe' 

0115111 u3roTOBHJIH n3 )J(e.iiC3a ceKTOphiycKopnTCJISI, a pa-
- ----------- --- --
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6o•me JI.siP c BbiCOKo:H TO'IHOCTbiO npoBe.nn. nx c6opKy •. B 
Bepxneif 'laCTH MaCCHBHOH CTaJibHOH 6a.n:KH MarHHTa, npo-

51BHB HeMaJIO CMeKaJIKH, npOCBepJIHJIH OTBepCTHe ~JI51 HOH-

HOI'O HCTO'IHHKa.... • 

CaMbiH MJia~mn:H no Boapacry H MHHHaTIOpHbiH no ra-

6apnTaM ycKopHTeJib paaMeCTHJIC51 p~oM c ~HKJIOTponoM 
Y -200, 3aH5IJI CBOe MeCTO Ha JieBOM cf>nare CeMeHCTBa YCKO

pHTeJieif Jia6opaTOpHH. roBOp5IT: MaJieHbKHe ~eTH - Ma

JieHbKHe XJIOnOTbl, 60JibWHe ~eTH - . 60JibWHe XJIOnOTbi. 

Kor~a coa~asa.n:c2 Y -400; aa6oT ~eHCTBIITeJibHO 6biJIO neMa

no. Ho Bp~ JIH KTO-TO H3 TeX )Ke cne~HaJIHCTOB, HMeBmHX 

~eJIO C l1l.J: -100, COrJiaCHTC51, 'ITO nOTOM HM BblllaJia npOCTa51 

H cnoKo:Hna2 cy~h6a. CosceM nao6opoT! 

3MHJI HsanoB OKOH'IHJI Cocf>niicKn:H ynnBepciiTeT, ~nn
JIOMHYIO pa60Ty BblllOJIHHJI B .lJ,y6ne,B Jia6opaTOpHH 5I~ep
HbiX peaK~n:H. Ona 6hiJia CB23ana c npose~enneM pac'lcros 

H nO~I'OTOBKOH. K. OCBOeHHIO B BonrapHH MHOI'O~eJieBOrO 
D;HKJIOTpona Y-250. Tenepb -HU:-100 ••• He CJIHWKOM JIH 

pe3KHH. nepexo~ OT TeOpHH K npaKTIIKe? 

- HeT! - C'IHTaeT. Hsanos •. - TeM 6onee, 'ITO STO. 

nepBbiH YCKOpHTeJib, KOTOpbiH 51 C~eJia.n: CBOHMH pyKaMH. 

Ilony'IHJI neo~eHJIMbiH OnbiT. ECTbJIIO~H, KOTOphle 3aHHMa

IOTC51 TOJibKO TeOpeTH'IeCKHMH paC'IeTaMH. Hasepnoe, TO)Ke 

HHTepecno. Men2 )Ke npHBJieKaeT 6onhme TaKa51 BOT )I<HBa2 

. pa6oTa, KOr~a Tbl BH~Hillb ~eJib H MO)KeWb nopa~OBaTbC51 
pe3yJibTaTaM • .5J 3aHHMaJIC51 pa3pa60TKOH: nporpaMM ~JI51 
paC'IeTa BhlCOKO'IaCTOTHOI'O pe30HaTopa, MarHHTHbiMH H3-, 

MepeHH5IMH. 

· <I>OpMHpOBaHHe MarHHTHOH CHCTeMbl 6hlJIO O~HHM ll3 

caMbiX CJIO)KHhlX STanos po~enn2 ycKopHTeJI51. Manbie 

aaaopbiMe~y sneMeHTaMH- TaKosa MarnnTHa51 crpyKTy

pa - npeAD5IBJIAAH ~OBOJibHO )K~Klle Tpe6os~lHH51 K BaKy

yMno:H KaMepe. CoTpy~HHKH JI.siP . oKaaannch na BbiCOTe 
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noiiO)KCHH51: ne npcKpama2 :JKcnnyaTa~HIO ~pymx ycKopn

TCJieii, CMOHTHpoBaJIH H HaJiaAHJIH BaKyyMHYIO CHCTCMyHa 

HU,-100. . .• 

lJ,IIKJIH'IeCKHH HMnJiaHTaTOp CTaJI OAHOH H3 <<BH3HTHhiX 

KapTO'IeK>> Jia6opaTOpHH, rAe cPYHAaMeHTaJibHhiC. HCCJICAO

BaHHSI CTOJib TCCHO COCCACTBYIOT c npHKJiaAHhiMH; Cpaay aa 

CTCHAOM -:- MCCTO; rAe pa6oTaiOT Ha'laJibHHK CMeHbl HH)KC

Hep BacHJIHH BacHJibCBH'I EonTymKHH H MOJIOAOH cnc~na
JIHCT na XanoSJ By:H EunbTxyan. BeTepan na6opaTOpnn c . -- ; ' . . . ~ ' ;• - . ' 

SIBHhiM YAOBOJibCTBHCM npCACTaBHJI CBOCI'O BbCTHaMCKOI'O 

Kon'n.~ry: B .lJ,y6ne OH BCero ro~, HO B KOpoTKHH CpoK oCBOHJI 
,,; . ' ',' . . . . ' . 

BhiCOKO'IaCTOT~YIO ~HCTCMy, CAe~aJI p~C'ICThl, aKTl!BHO 

BKJIIO'IHJICSI.B H3MepCHHSI. 

B:sToM HCOOJibWOM aanc xopomo AYMaCTCSJ o ny'lmnx 

TpaAH~HSIX Jia6opaTOpHH. 3TO H npCCMCTBCiiHOCTb DOKOJIC

HHH, " WKOJia npocf>cccnonaJIH3Ma, " nJIOAOTBopnoc nayq

HO-TCXHH 'ICCKOC COTPYAHH 'ICCTBO. 

Ce:H11ac na HMnJiaHTaTope npoHaomna nepcrpynnnpos

Ka, if a nyJibTC 'laiiiC MO)KHO BHAeTb COTPYAHHKOB OTACJia 

npHKJiaAHOH SJAepno:H cf>naHKH, 'ICM ycKopHTCJibiiiHKOB. 06-

ny'leHHe DOJIHMCpHhiX MaTCpHaJIOB Ha ~HKJIH'ICCKOM HMn

JiaHTaTOpC HU. -100 noKa3a.iiO cio sblc6Kyl0 3Q><PcKTHsnocTb 

AJISJ npoH3BOACTBa SJAepHhiX cPHJibTpo~. Onpo6osaHhl npaK~ 
' ' ' -· ' . ' . ' . ' ~ 

TH'ICCKH BCC HOHhl, KOTOpbiC MO)KHO yCKOpSITb Ha HMDJiaH-:-

TaTOpC, .:__ HCOHa; XJIOpa, aprona. flapaMeTpM ny'IKOB 3TlfX 
' ' ' ' ' • • • - ,.. ; : : • • < ~ • • ' • ' 

SJACp, a TaK)KC _yrJICpoAa H KHCJIOpoAa COOTBCTCTBYIOT npo-

CKTHbiM. 

l1CDbi
1
TaJIH HMDJiaHTaTOp H CDCiJ.HaJIHCThi-MaTepHaJI~

BCAbi ""7 .OHH DOCTaBHJIH 3KCDCpHMCHThl no ynpo'IHCHHIO 

PSJAa MaTepnanos. 06pa3~hl saHaAHSJ" HHKCJISJ o6ny'laJIHCb 

HljTCHCHBHhlMH ny'IKa~HHOHOB HeOHa H aproHa. 3TO 6hiJia 

nepsaSJ HCCJICAOBaTe.nbcKaSJ pa6oTa <<npHKJiaAHOrO>> ycKopn-



TCJISI, pC3YJJbT3Tbl CC npCACT3BJJCHbl Ha BCCCOI03HOM COBC

I.U3HHH <<PaAuau.u6HHblc Ae¢eKTbl s i.teTannax» •. 

IlOCJJe npoBCACHHSJ ncpsblx o6nylleHHH COTPYAHHKH 

OTACJJa npuKJJaAHOH HACPHOH QJH3HKH noATBCPAHJJH, liTO 

yCKOpHTCJib H3AC)l(CH, npocT B ynpaBJJCHliH H aOCOJJIOTHO 

paAHau,uoHHO 6e3onaceH. 11McHHo 3TH npeuMymecraa, 3a

JJO)l(CHHble B npoCKTC, ACJJaiOT HMOJl3HT3TOp BCCbMa nepc

OCKTHBHOH MOACJI&IO AJJSI u.enoli ccpuu noAOOHblX MallinH. 

B <icM )l(C shiroAa Hosoro ycKo(HnenSJ? KpoMe Toro, liTO 

cMy He HY)l(Hhl 6on&Uiue nnomaAH, 61tonorullccKaSI3amuTa, 

y HCro HCBCJJHKa H 3HCproCMKOCTb: BCCro OKOJJO. 150 KHJiO

BaTT. 11 KOrAa rio nnaHaM cooopy)l(CHHSI U.HKJtOTpoHHoro 

KOMOJJCKCa TSI)l(CJlbiX HOHOB H<lllaJJ3Cb 'pCKOHCTpyKU,HSI, yc:.. 

KOpHTCJJSI Y -300, Ha 6a3C KOTOporo OOSIBHTCSI MOI.UHbiH U,HK

JlOTpoH Y-400M;llaCT& QJYHKU.HH ~noli ycTaHOBKH B3SIJJ Ha 

ce6SJ 11 U -100. TeM caM hiM npoAOJJ)l(HJJac& npeeMCTBCH

HOCTb H3Yl1Hb1X H npHKJJ3AHbiX HCCJJCAOBaHHH JI51P. 

YcncrnHbiH ·BBOA 11U-100 a 3KcnnyaTaU,HIO 03Hallan 

aa)l(HbiH 3Tan a pa3BHTHH 6a3bl AJJSI npHKJJaAHbiX pa6oT. Ho 

ion&Ko 3THM 3aOOTbl o 6yAymeM He orpaHHliHJJHc&: 
' ' ' ,. ' '· . ' ' 

11 JACC& MhiBHOB& xoTHM o6paTHTb 8IiuMaHue Ha.npo-

6ncMbl,. KOTOp&ie CliHT3CM. pcmaiOI.UHMH AJJSI AaJJbHCHinero 

nporpccca SIACP.HO-<f>~3Hli~CK~X MCTOAOB, HX BH~APCHHSI B 

H<lpoAH(lC XOJSIHC~B~. C K3)l(Ab1M AHCM pacTyT noTpe6HoCTH 

B SIACpHbiX QJHJlb.Tpax, HO Ha CCfOAHSI J151.P _:. CAHHCTBCHH~St 
B CTpaHax-y~ac~HHu,ax 0115111 na6opa~opHS1, OCHai.UCHH.aSJ 

COOTBCTCTBYIOI.UCH yCKOpHTCJibHOH 6a30H. 1hOOb1 3TO Ha:_ 

npaBJJCHHC MOrJJO rapaHTHpoBaHHO pa3BHB3TbCSI, · B .LJ.y6HC 

npeAnpHHHMaiOTCSI ace ycHJJHSI. Ho ycHJJHH TOJI&KO 0115111 

MaJJO. Heo6xoAHM · TaK)l(C noHcK nyTCH • H MexaHH3MOB co:.. 

TPYAHHliCCTaa, npSIMbiX KOHTaKTOB c HayliHbiMH u,eH:rpaMH 

H npCAITPHSITHSIMH CTpaH-yllaCTHHU,. 

78 

Oco6eHHO HarJISIAHO Heo6xoAHMOCT& pa3BHTHSI ITOA0-

6Horo co:Up~eCTBa npOACMOHCTpHpOBana Me)l(AYHapOAHaSI 

a&IcTaaKa «HayKa-88», npoxoAHBrnaSI a MocK:Be Ha Kpac

HOH IlpecHe. B HCCKOJJ&KHX naaHJJ&oHax B&ICTaBKH pa3Me

CTHJJCSI MHOrQSI3blliHbiH ropOA, H3Cblll.I,CHHbiH nepCOHaJJbHhl

MH KOMITbiOTCpaMH H .. 3BTOM3TH3HpOBaHHbiMH CHCTCM3MH 

pa3JIHliHOro H33HaliCHHSI, npn6opaMH: H o6opyAOB3HHCM 

AJJSI HayliH&Ix Iicc.Ji~AOBaHHH, MHoroo6pa3HhlMH npOAYKTa

MH TBOplleCTaa YliCHhlX, npeAH33HaliCHHhlMH AJISI npaKTH

liCCKoro HCOOJlb30BaHHSI. 
' ·~ < - -. ' < ' 

.LJ.aa yroJJKa. Ha BblCT3BKC -· B COBC'fCKOM IT3BHlibOHC ·II 

CPCAH CTCHAOB II:3KCII03HU,HH MC;>I<AyHapOAHhlX OpJ:aHII3a..: 

U,HH; · !JPCAOPHSITHH, -HayliHbiX · U,CHTpOB ---:. 6hlJIH OTBCACHbl 

SIACPHhiM QJHJJ&TpaM. B _npecc.:.u,eHTpe a&ICTaaxucneu,nann

CT&I Jla6opaTopnn SIACPH&Ix peaKu,HH OJ151H n J1HCTIITyra. 

xpucTaJIJiorpa¢1iwAH CCCP a&IcTynHJJli c ·AoKJiaAaMn Ha 

HayliHO-TCXHHliCCKOM ceMHHape; •nOCBSill.I,CHHOM npliMCHe..: 

HHID noa&ix QJIIJJ&Tpyromux: MaTepuanoa. 01'. )KCJ!atOll.I,HX 

ITOAp06HCH nOaHaKOMHTbCSI C 3TOH np()AyKU,HeH. HC .6hlJI:o 

oT6oSI; · A· yl.laCTHHKH · .B&ICTaBKII • CACJIMH' AJlSI · ce6SI TaKile 

BblBOA&I:_ HaAO. CMCJICC BhlXOAHTb Ha Me~yiiapOAHYIO ape.: 

Hy, ·noMaT&.6tOpoxpaTHliCCKne6aphephl ·II ••• CHoaa; kax 'n 

npC~AC~ B03.M0)l(H0 60JJhniC 6paTb Ha CC6SI! 7i'~i ·· .·, 

~: 

... 

-. .._., 

:.,, 

~ l . 

'- 2 ~ 
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C qEM BXO,!I,MM B 3ABTPA 

Mhl · y)Ke BC51tJCCKn ~asa.n:n · nOH51Tb, tJTO cero~H51; a B 

6y~ym;eM em;e 6oJibme MCpHa51 · qm3nKa MO)I(eT ChirpaTb 

BC.z'\ym;yro pOJib B pemCHIIH MHOrHX npOOJICM CMC)KHbiX Ha

yK, KpynHhiX OTpaCJICH Hapo~HOI'O X0351HCTBa. IJpOBC~CH-' 
Ha51 KOr~a-TO yCJIOBHO rpaHb MC~y Q>y~aMCHTMbHhiMH H 

npnKJia~HbiMH ncCJie~osaHH51MH 6y~eT crnpaTbC51. Ho no

npe)KHCMY ~JI51 ycnexa TCX n~yrnx HanpaBJICHHH OCTaHyT

C51 HC3aMCHHMhiMH DHOHCpCKHC pa60Thl, BhlllOJIH51CMhiC.Ha 

nepe~HCM Kpae HaytJHOI'O DOHCKa; a HC <<DCpC)KCBbiBaCMbiC>> 

pe3yJihTaThi, ~aBHO 3aHeceHHbie B cnpasotJHHKH. ToJibKO 

HCTPHIJHaJibHhiC U~CH, 3KCDCpHMCHTbl MOryT npHBCCTH -K 

pCBOJIIOL(HOHHhiM H3MCHCHH51M B TCXHHKC~ _ 

Kor~a-Hn6y~h HayKa Ha ~eJiecTaHeT ocHOBHOH npon3-

BO~HTeJibHOH CHJIOH06IIJ,CCTBa, a u;exa npe~npH51THH OCHa

CT51TC51 TCXHHKOH, nepBhiC DOKOJICHH51 KOTOpOH HMeJIH 

paRr 3KCDCpHMCHTaJibHbiX yCTaHOBOK. H . CJiyA<.HJIH · TOJibKO 

YtJCHbiM. 

fipo6JICMbi, CT051IIJ,HC nepe~ HCCJIC~OBaTeJI51MH, Q>opMy-. 

JIHpyiOTC51 BCCbMa KOHKpeTHO: lJTO H KOr~a MO)KeT ~aTb Ha

yKa B pemCHHH TaKHX rJI06aJibHhiX 3a~aq, KaK pa3BHTHC 

3HCprCTHKH, 3JICKTpOHHKH, KOMDJICKCHa51 aBTOMaTH3aD;H51 

HapO~HOI'O X0351HCTBa, C03~aHHC HOBhiX MaTCpHaJIOB H T.~. 

Ilo OL(CHKaM YtJCHhiX-3KOHOMHCTOB, npH HHTCHCHBHOM 

npHMCHCHHH Ha npaKTHKC ~OCTH)KCHHH TCOpeTHlJCCKOI'O CC

TCCTB03HaHH51, Q>n3HKH, XHMHH H ~pyrnx JIMHPYIOIIJ,HX Ha

YK MO)KHO B o6o3pHMOH nepcneKTHBC~06HTbC51 DOBbiiiiCHH51 
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npou3ml~HTeni..m)cTH Tpy~a B ~CC51TKH pa3. Ho ripe~cTOHT 
npecmoiu!'fh · pa3o6~ei-IHocTb' MeX<~y. ·Q>yH~ai\ieinani,Hoii ·· 11 
npuK.na~uoii liayi<oii, 6opoihcst c_ 11MHTau;ueii iuiyililoii ~eSI:. 
TMhHOCTH,' Koiopoii'sce eiu;e 3aHIIMaiOTCsi B iiet<oTOpbiX OT

paCJieshix; ~au He TonhKO OTPaCJICBhrx, HHCT1nyTax: ·· 

'BeCbMa 3HaMcHilTeJibHo C03~aHne B crpaile MC)I(OTpac

JICBhiX Haimo~Texim•.iect<'nx · KoMnJicKcos; ·•io~o6Hhix yno:. 

MIInasiiiiiMc51 M HTK ~<MeM6paHhi>>, «M1IKpoxlipyprn51 rmi-· 

3a>>; Mbi ~yMaeM, liTO <>To' 6y~eT ocHcmHoe 3BCHO -'-- .6a3a 

npoMhUUJieHiiOcniJaBTpawHero AH5I:·' 1: 

,i:J,.it'sl K(JJIJI,CKTII~a. c pa6oTaMHKOTOporo Mbl no:maKOMH-' 

JIII lJIITaTeJiei%', 6y:z:iyuiee OilPCAeJieHo' ~OCTaiotiHo 5ICHO. 11. 
BOT KaK o6opaqiniaeTC5I IICTOp1I5I CliHTC3a csepXTSI)I(CJibiX 

3Jier:ieHTmi: Koivlern ~y6Hc·HI.:iolx y~em.ix s <DPrn <l>pali:.. 

D;IIII OT .KOHKypeHu;nn nepeXOASIT K o6'J>e~HHeHIIIO ycHJIHH. 

CoTpy~HHKOB Pa~uau;IIoHHoii Jia6opaTopuu IIMCHH · Jioy

peHca B :SepKJin '(CiliA) npHBJICKaiOT BbiCOKOHHTCHCHBHbiC 

nytJI<H L(IIKJIOTpOHa y.:.400, HM HC6e3pa3JIHlJHOAaJibHCHWCC 

cosepmcHCTBOBaHlle'ycKopHTCJibHOH 6a3bl JI51 p. TaKOC co

TPYAHIIlJeCTBO m1cero~H5IWHCM 31-ane pa3BHTH5I i-IayKn cc:. 

TCCTBCHHO II HC06XOAHMO ~JI5I AilJihHCHIIlCI'O nporpecca; s' 

TOM lJHCJIC II nporpecca COL(HaJibHOI'O. 

:• qTO KacaeTC5I StACPHbiX Q>IIJibTpOB, TO C npoci,6oii np1I

o6pCCTH' JIIiL(CH3HU o6pariJ.aiOTCsi B JJ.y6Hy ripCACTaBHTeJIII 

Q>npM BeJIIIKo6pHTaHHII, 51noHHn- II HC ~O)I(M351Ch l<aKIIX 

6hi TO Jill 6hiJIO BbiCTaBOK. IlpOH3BOACTBO aHaJIOrH'.i.HOH npO

~YKD;Hll, KaK 'Mbl rosopHJIH; HaJiaAHJIH B r.UP' <l>Pr, BO 

<l>paHL(liH. 

3~ecb HaM xoTeiioch 6hi c~eJiaTh He6oJihiiiOC OTCTynJie

HIIe; Ceiiqa~ B Haw eM o6IL(CCTBC CTaJIH npeo6JiaAaTb KpliTII

lje£KIIC HaCTpOCHJISI;·nepCXO~SIIL(HC nopoii B HllrHJIH3M, KOr

~a soo6Iu;e oTpHu;aeTC5I tJTo..:Jiu6oxopowee s npouiJIOM, ClJH

Ta5I ll ~e 6e3yCJIOBHbiC AOCTH)KCHH5I B HayKC, KOTOpbiMH Mhi 
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anpaae rop.r(HTbC.si. Ho pa3Be MO)KH9 nrnopnpoaaTbCTpeMn

Te.TibHbiH B3JieT SI,Z:(epHOH QJHJHKH B KOHU.e 30_:x l'O,Z:(OB, C03,Z:(a:-: 

HHe npOMbllliJieHHOro Q>yH.r(aMeHTa ,Z:(JI.sl ~~epHOH :mepreTH~ 
KH ao apeMSI BOHH~I! B 50-e ro.r(bi 6hiJI 3ano)KeH 6onhrnoii 

noTeHU.HaJI ,Z:(JISI pa3BHTHSI .SI.r(epHOH {JJH3HKH - MHOrne <f>n:-

3HlleCKHe U.eHTpbl nOJIYllHJIH HCCJie,Z:(OB3Te.TibCKHe peaKTO

pbi, 6biJIH coopy)KeHhi U.HKJIOTpOHhi s MocKae, A.nMa-ATe, 

06nnnc~e, .Ta1II~eHTe, ToMcKe: AKTHBHO natianncb nna3-

MeHHhie HCCJie,Z:(OB3HHSI TepMOSI,Z:(epHbiX peaKI.J.HH, 3apO,Z:(H

JIOCb HOBOe uanpaBJieHne - Q>H3HKa TSI)KeJibiX HOHOB ••• 

I1paB,Z:(a, C .r(pyroii: CTOpOHbi, Ha.r(O npH3H3Tb, liTO, eCJIH OrJI.sl-·' . . . -
HYThCSI Ha noCJie.r(yiOIIJ,He l'O.r(hi, TaKoro pa3Maxa y)Ke He 

6hiJIO. 11 no cyiiJ,eCTBY nocJJe,Z:(HHe TPH.r(U.3Tb JieT y'-leHhie 

npO)KHB3JIUKanHTM, BJIO)KeHHbiH pimee B HayKy. I1pnMe

pOB )Ke o6paTHOl'O Ha6epeTC51 He MHOI'O. . . . . , 

HayKy "o6IIJ,eCTBO HeJibJSI 'paccMa~pHB3Tb OTBJie'-leHHO' 

.r(pyr OT .r(pyra. 0HH HaXO.r(SITCSI B J'ny6~KOH ,Z:(HaJieKTH'-leCKOft 

B33HMOCBSI3H •. Jl,JI~ 06IIJ,eCTBa Hay'-IHO-TeXHH'-leCKHH npo~ 
rpecc ne KaKaSI-TO npnxoTh nnn 6naroraopnTe.TihHoe aan.s~..:. 
1-ne, a )KH3HeHHO ~eo6xo,Z:(~MaSI n(npe6noCTh, npene6pe)Ke

Hne KoiopoH: npnao~nT K 3acrmo, aTpo<f>nno6~ecTBennoro 
C03H3HHSI. 

I10HHM3HHe 3TOH HCTHHbl ,Z:(OJI)KHO Jie)K3Tb B OCHOBe Ha

'-IHH3HHH n aKTHBHOH ,Z:(eSITeJJhliocTn>no6oro yqenoro, n'n:-, 

T3Tb ero llYBCTBO rpa)K,Z:(aHCKOl'O ,Z:(OJira H OTBeTCTBeHHOCTH. 

Ho TaKoe )Ke noHnMaHne .r(OJI)l(Ho 6b1Tb y JIIO.r(eii,. o6ne'-leH_:, 

HbiX roCy.r(apCTBeHHOH BJI3CThiO, OT KOTOpbiX 33BHCHT, 6y.r(eT 

JIH M3KCHMaJibHOe 6JI~ronpHSITCTBOB.:IHHe HayKe K3K B Ma:

TepHaJibHOM, TaK H B OpraHH33I.J.HOHHOM nJiaHe. 

I1epecTpoH:Ka B nayKe 03Ha'-laeT npe)K.r(e Bcero pacKpe:

noiiJ,enne 3.r(OpOBbiX CHJI, ocao6o)K,Z:(eHne nx oT 6IOpoKpaTn

lleCKHX 3anpeTOB, OrpaHH'-leHHH, npeO,Z:(OJieHHe H3YK060513-

.. ·Hn;-npirKoTopoH: K<fi<oe:::nll6o-ci,feJioe~ualiullaiiiie-(a6e3 mix----
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pa3BHTHe HayKH HeMbiCJIHMO) BOCnpHHHMaeTCSI KaK nOCSira

TeJlhCTBO Ha y.r(o6uo-npHBhi'IHhle YCTOH. 

••• Kor,Z:(a 6onee .r(CCSITH neT Ha3a.r( B Jla6opaTopnn SI.r(ep

HbiX peaKU.HH nOCTpOHJIH CBOHMH CIIJI3MJI U.HKJIOTpOH Y 400, 

nOIIIJIII ,Z:(JIHTCJihHbiC, CJIO)KHeHlliHC 3KCnepnMeHTbl no CHH

Te3y u.enoro .pSI.r(a HOBbiX 3JICMeHTOB. Pa6oTaJin, noMHSI o 

30-JICTHIIX Tpa,Z:(III.J.HSIX: ,Z:(eJiaJIH CT3BKY Ha pCKOp.r(Hbie napa

MeTphl ycKopHTe.TieH n 3KCnepHMCHTaJibHOH TeXHHKn, yMe

Jin nepeCTp3HB3TbCSI nO XO.r(y ,Z:(eJia, rn6KO BapbHpOB3Tb Me.:. 

TO,Z:(bl pelliCHIISI Hay~HO-HCCJIC,Z:(OBate.TibCKHX H npHKJia,Z:(HbiX 

3a.r(a'-l. B pe3yJibTaTe- ,Z:(OCTHrHyToe MeHblliC '-I eM 3a nSITb 

nOCJIC,Z:(HHX JICT: H nyCK B npe.r(CJibHO KOpOTKHC CpOKH HOBOI'O 

YCKOpHTCJI.sl, H ycneXH Ha nyTH CHHTC3a, H 0'-ICpC,Z:(Hbie rnam 

B HCnOJib30BaHHH SI,Z:(epHO-<f>H3HlleCKIIX MeTO.r(O)J B. CaMbiX 

aKTY3JibHbiX o6JiaCTSIX HayKH, TeXHHKn,-npaKTHI<H. 

B 33KJIIO'-leHne, OnHpaSICb Ha BCC y)Ke CK333HHOe, eme 

pa3 nO,Z:(llepKHCM, '-ITO B HayKe 0'-ICHb Ba)KHO H,Z:(TH CBOHM 

nyTeM, nycTh pHcKoBaHHbiM n TPY.r(HbiM, HOJIHllib Ha 3TOM 

nyTn MOryT 6hiTh O.r(ep)KaHbi nacTOSIIIIHe no6e.r(hi, KOTOpbie 

He TOJibKO o6oraTSIT MHpOBOH 3anac H3YllHbiX 3HaHHH, H,Z:(eH, 

pe3yJihTaTOB, HO H 6y.r(yT SlpKHM Bbipa)KeHHeM Harnero 6oH

I.J.OBCKOl'O .r(yxa. , 

.. 
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