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npe.gacnOB8& 

8 STOM C006LU9H8H rpynna Xp)'DHJ.IX CD&U88nHCTO!I !I 06D&CT8 4)aa1Ut8 CTp 

OD8Cbi!I&&T H8)''1Hbl& .aocTH)K9HRSI B C4Jepe RX .aeSIT&llbHOCT8 8 06CyX(,a&&T D8pCE 

~aTpy.a8eHHSI s .aanbllellwax 8~cne.aoiBAHBSIX aa cne.ilyiOIUB& DfiTb ne'l', Heo6X"O".ill 

accne.aosaTenbCKOe o6opy .aosaHae, pa~wapella~t TeKyu.urA 610.aX(eT 8 ya&u'leHI 

H8Y'IH0-8Ccne.aosaT&DbCKHX pa6oTH8JtOB, ··a Coo6IU&B88 T8Jt)K8 oC5cy.lK,aa&TCS1 CBS!: 

py.aHeHHil C BOC'D8T8HH9M H o6y'leHB~M ROBhiX B~)''IJihiX K8,apoe, CDOC~biX, DpQII 

cne.aosaaaSI s aToll H .apyrax o6nacTBx cpH~II#ta. ,· ··_'.· . )~·.'f 

no.ao6aoe *e ~y'leaae accne.aoBaT&nbCux T~a.aeaaa!JB .apyr~ ~61li~Q 
nposo.aaTcll no.a pyKosoacTBOM Hauaoaanblloro .aay'IHoro ¢oa.aa' a .apyr~x~+* 

H&Ix areHTcTs, opraaa~anall a rp~nn, KoHcyn&TapyiOmax 4>e.aepanblloe :npa~if' . 
.aem!M H8)'Ka.~M9CTe B~SITble H CKOOp,a8HRpOB8RHbi€}c HHcPOpN8UReJt .l\tOtlrO~ 
posaHHH o6max Hauaoaanbii&IX ape.anonaraeM&IX 'pecypcos s ~ayxe ~· ltocno~w 

' ' ·. 
STH OT.aen&H&Ie accne.aosaHHSI DOMOryT ·npaBRTSllbCTB)' 0Kol\::I8Tb MOj)MbHyiO' 'a M 

H)'IO no.a.aep)KKy H8Y'I~OMy Dporpeccy, v 
1 

. ' 

Cnoco6cTsyg T8KHM o6pa~oM ( nnaaapoeaaaiOjaay'IH&Ix pecypcoe, sTo co<MS1 

semaeT, KpoMe Toro,GaTpy.aaeaaa T&opaa a IJepeweaable npo611eM&I s cpaaaxe'' 

' . 11.apa-;:} YnoMSIHYT~Ie swwe accne.aoeaTen&eKHe sonpocbl, 6e,aycnoJIHO, aa~H'I'8peCI~ 
HblX pa60THHKOII a CTy,aeHTOB-BbiD)'CXHHJt0!1 0 CDenaanR3BpyiOIJ.lHXCII 8 :&TOll 8 CME 

c aelt o6nacTIIX. B cOoTBeTcTBHR c ST8M, Hauaoaanbllbllt aay'IH&Iil ¢9a.a npe.aa 

sTo coo6meaae K{l.K .anB aayuoA o5meCTBeaaocTa Bot;JISIU~ Tax a .amr . y'lpe>K.at 

.aep)KRB8101J.lRX H8y'IHYIO. pa6oTy .\. . 

f'R'IapA r. Bom 

noMomaax .aapexTopa (no nna'
Haposaaaro) 

'Paa.asn M, Po6epTCOH 

noMOIJ.lHHit .aapeKTOpa (no 'accne.a 
exaM pa6oraw ) 

HanaoHanbllhiA aay'lllhll!, ¢oa.a 
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npe.gHCilOBH& 

8 3TOM C006LUeHHH rpynnS li:pyDHI>I~ CD&uRanRCTOB B 061!~CTH ~B3l!JI:R CTpOI!iHBII RJ;tpa 

ODBCbiBS&T HSY'iHbl& LlOCT8)K9HRR B Ccpape BX .ll&RT&IlbHOCTB B 06cy:lKJ;t8&T nepcn&JtTBBbl B 

38TPY.llH9HRSI B Ll811bHeitLURX HCCII&LlOBAHHHX 88 CII&JlyiOLURe liilTh 118'1', Heo6XO"LlBMQ !;lOBO& ' 

HCCII&LlOBST&IIbCKO& o6opyLlOBAHR&, p8CLURp&BR~I T&KyLUBJI 610J;tlKeT B yBQIIR'I&RRe '180118 . 
'· 

B8Y'iHO-RCCII9LlOB8T&IIbCKHX pa60TBBXOB, ,.8 cooiSLU&BHR T8X)K9 o6cy:lKLl49TCII CBII3b 8TRX 3AT-
. ,/ . ' ..... 

PYLlB&HRit C BOC'DHT8HR9M H OOy'I&HR&M HOBbiX BSy'IJibiX K8LlpOB, CDOC06JJbiX·. llp~OJ;tHTb 80'" 

cneLtoaaaHa a aToit a Ltpyrax o6nacTsx <Paaa;«H. 

noLto6aoe )1{9 ~yqeaae RCC11&LlOBAT911bCXBX , TeBLl&BilB!)e LlPYI"IlX ~6118CTIIX .<PR3RKR 

npoaoLti!TCll noLl pyKoeo.acTBOM HauaouanbHoro aayqaoro <Pou.lla H Ltpyrax rocy.llapcTB~H

HbiX areaTcTa, opraaaaanall a rpY:lln, xoacyn&THPYIOLUHX .:t>e.aepanbHoe npaeaT&II&eTBO no 

ll&118M H8YKH.[!:IMeCTe B3l!Tbl& B CKOOpllRHBpOBABH&I!]c HH!POpM811Belt Q0111"0CpO'I.:lOI"O 1lllllHH

poaaHKSI o6LUHX aauaoaanbHbiX npe.nnonaraeMbiX ~cypcoe B KayKe 8 noc/FlllYIOLU'Ihi 1-ollH, 

3TH OTLl911bHbl& BCCII9llOB8HBSI OOMoryT npaeHT911bCTBy OJUl38Tb MOpMbHYIO R M8.T&p88Rh"'" 

HyiO DOLlLl&p>KKy HSy'I~OMy Dporpeccy. v 
1 

Cnoco6CTBYSI Taxer.( o6paaoM [ nnaaapoaaaaJOJsay'IBbiX pecypcoe, aTo coo6weaae oc .. ~ 
B9LU89T, KpOM& TOro,{2aTpyllH~HBSI T&OpBB R IJ&p&W&BHhl& OpOtiii&Mbi B q,aaaxe CTpO&RBII 

li.Opa~ YnoMaByTi.re Bh!LU& accne.aoeaTen&eKHe aonpocbl, 6e;aycnoeso, aaHHTepecyJOT sa;r'I

Hbrx paoOTBIIKOS H CTY.09BTOB-BblllYCKHBKOB, CD&OHanB3Hpy10LURXCII B STOlt 8 CM&>KHb!X 

c uea o6nacTax. B c6oTaeTcTaHH c aTHM, HauaoaanbH&Iit aay'IBbill <Poa.a npeLtHaaaaqaeT 

aTo coot:imeuae K!lK Ltnll uay'IHoit o6mecTeeaHocTa aot;>I51D.J/ TaK H llllH y'lpe>KLteaaA, no.a-· 

.aep>KBa810LUHX' HSy'iHYIO. pa6oTy, 

PH'IapA r. BonT 

noMOLUHRK llHp&KTopa (no ona
uapoaaaHIO) 

' 
PeHLtan M. Po6epTcoa 

noMOLUHHJ,t LlHpeKTopa (no accne.aoaaTenv 
CKHM pa60T8M ) 

H auaoaanbHblit H8Y'IHblit' <PoHLl 
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KonyM6HliCKHll yaaeepcHTeT, 
HbiO-l'iOpK, 

Conpoeoaa:renbHoe nHCbMo 

nepraMCKH9 na6opaTOpHH HaepHOl! cPH3HKH, 
538 BeeT 120-aH ynaua • 

.LloKTopy Annsay T. Yo:repMeay, 
.[lapeK:ropy HauaoaanbHoro 
aay<taoro ¢oaaa, 
B a Ill a H r :r o a, 25. 

Yea:lKaeMwll aoKTOp Yo:rspMeH: 

Hbi0-1/!opK, 
lilT, H biO-~opK. 
Map:r,30, 1962, 

Koacynb:ra:raeaaH- ceKn,HH no cPH3HKe cTpoeHRH Hapa 6bma co3aaaa no npocb6e Ha

uaoaanbaoro aayqaoro ¢oaaa anH :roro, 'IT06bi~-oacynbTHpoea:rb <PeaepanbHoe npaea:renb

CTB~no eon poe aM, KacaroiUHMCH HaUHOHIUibHbiX yCH.JlHJl B 9TOit o6.naCTH cPH3HKH, Mbl noa

rQTOBH.JlH 9TO C0-06IU9HH9, C'IHTaH, 'ITO ORO 3aTpOH9T BOUpOCbl, HM910lllH9 OTHO!ll9HH9 KaK K 

pRay npaBHT9.JlbCTB9HHbiX areHCTB, eeaOMCTl!, TaK R K HanROHa.JlbHOMy Hay<tHOMy 

¢oaay. Mb! aaaeeMcH, 'ITO Bame areHTCTBO pacnpocTpaHRT &To coo6meaae B npa-

BHTe.JlbCTBeHHbJX opraaax aacTO.JlbKo, HSCKO.JlbKO Bbl CO'IT&Te HY:lKH&IM, Mbi aaaeeMcH 

TaJt:lKe, 'ITO rpynnbl 0 npoeoaHIUH9 HCC.Jll'laOBaHHR B STOll o6.naCTH cPH3HKH, TaJt:lK9 6yayT 

HM9Tb KOUHH Ha!llero C006IU9HHH, 

BeoaHaH 'laCTb n peKoMeaaauan 6blna aanacaal>l coo6pa3HO ycnoBRRM, ycTauoeneHHbiM 

B neps&Ill :lKe aeub ua!llell ecTpe<tH c ap-M MaK-MannaaoM, BalllHM nnaaoBbiM aapeKTOpoM 

no ¢H3HKe. Oa npocan aac, KaK rpynny onbiTHbJX cPH3HKOB-accneaoeaTenell, BbiCKa3&TbCR 

0 p011H R 3Ha'l9HHH STOll o6naCTH cPR3HKH Ha aaHHOit CTyneHH ee pa3BRTHH, Hac UpOCH.JlB 

TaK:lK9 BbiCKa3aTb CB09 MH9HH9 0 3aTpyaHeHRRX B STOll o6.naCTH, MeiUaiOIUHX ee pa3BHTBIO, 

KpoMe Toro, Hac npOCH.Jlll Ha3BaTb B911R'IHHY rocyaapcTB9HHOro 6roa:lKeTa, ueo6xoaRMyiO 

anR Toro, q:ro6&J sa!ll sapoa Mor ocymeeTBBTb, aae10 CeKuaa o pe3KOM pacmupeHBH npo-
. I . ·-

rpaMMbl HCC.JleaoaaHHl!. Mbl caenanH BC9 803MO:lKHOe, 'IT06bl UOUHO H 3apaBO OTB9TRTb Ha 

aTH eonpocbi, Mbi saaeeMcR, 'ITO salllH peKoMeuaanuu a 3aMe'laHHR 6yayT 'none3Hbl <Pe

aepanbHoMy npaBHTe.JlbCTBY, 

CeKUHR Bblpa:lKaeT npH3HaTe.JlbHOCTb ap-y MaK-MHnnaay H ero KonneKTRBy H3 o~ 

aena nporpaMMbl cPH3HKH HauaosanbHoro Hay'IHoro ¢oaaa 3a 6onblllyiO noMOIUb, oKa3aa

HyiO HMB CeKnHB. Mbi oco6eHHo npH3BaTenbHbl ap-y, l1pBRHy Maasuary R3 Hayqao-ncc!le

aoaaTenbCKOll na6opaTopl!H Boesso-MopcKoro <PnoTa, BblllOUHHBIUeMy B CeJtnRH ¢yHKURR 

ceKpe:rapH • .Ll-p MaHHRHr noMor MHe e sanncaaHH oKOH'IaTenbHoro aapaaaTa Coo6meaaR a 

caenan 6onblllyiO 'laCTb Ha'lanbHOlt accneaoaaTenbCKOl! pa6oTbi B nepeoM aapnauTe aToro 

Coo6meHHR. 
l1cKpeaae Bam 

J YHnbRM B. Xaeeuc4f 
npeaceaaTenb Koacyn&TaTI!BHOA CeJtUHII no !pH3RKe CTpOeHHR 
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A. B a e a e u H e , , • • • • ••.. t 
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E. HoBble aocTR:lKeHRH a ocaawesan 
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A. By.oymee accneaoaaaall cTpoeuaa aapa , 

B. PeKoMeaaauaa 

npunO:lK9RHe J: YcnexH a· o6naCTII HCcneaoBSHHR CTp09HBSI 
aapa 

A. Bae.oeaae 

B. On&JTbl a a ycxopa Tenax c aaeprHRMH .oo 8 Mae 

B, OnbiTbl aa ycKopHT,RX c aaeprHRMB o:r 8 .ao 40 Mae 

r. OIIbiTbl aa ycKopaTenax c saeprRHMR Bblllle 40 Mae 

.n. OnbiTbJ 6e3 ycxopuTenel! 

E. Ocaameaae npa6opaMa 

JK. Ycnexa B UOHHMaHHR , 

.. 

•'. 

1\ 

flpano)KeRR9 2: ny6nBKSUHR pa60T 8 06.J18CTH BCCneaoBSHHR CTpOeHBR Hllpa , , , 
flpano:lKeHHe 3: .LloxropcKBe aBccep:rauaa no cPB3BJte • '• •••••••• , •••• 
npnno:lKeaBe 4: npe:lKaee ¢aaaHcHpoeuae accneaoaaaaA cTpoeaaa aapa , ., • 
npR.JlO:lK8HIIe 5: npoeJtTRpyeMoe cPRHaHCBpo88HBe , , , • , • , , , , , , , , , • 
npano>KeBBQ, 6: H8)'11Hble CBnhl ••••••••••••••.•• " •••••••• ' 

npano:lKeRae7:CocTaB Koacy.nbTaTRBHOA CeJtUBB no cPPI3HKe CTpOeHBH R.dpa, 
OCBOB8HHOil HSUBOHSII;...biM Hay'IB~M ¢oaaoM B 1961 r, , , ·, • o 

A.COCT8B C&KilRB • • • • • • •••••••••••••••••••••••••• 

B. flpaea:renbCTBeHBble npeacTaBHTenH, npRrnaweHHble aa co6paa•a CaK
UHH 8 OKTR6pe 19-20, 1961 r, 

Ba6naorpa¢HB •••••••·••·······•••••••••• 
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Conpoao.nHTenbaoe nHCbMO 

yauaepCHTBT, 

!l.ltBpHOil c:j:>H3HKH, H bro-f1 opK, 

YoTepMeay, 
bHoro 

"· 25. 

lllT, Hbro-MopK. 
MapT,30, 1962, 

ceKnHsr no c:j:luaHKe cTpoeliHR sr.npa 6bma coa.naaa no npocbt5e Ha

Toro, 'ITOObl ~·oHcynbTRpoaaTb <lle.nepanbHoe npaauTenb

KacaroJURMCSI aauaoaanbHhiX ycanua a aToil o6nacTu c:j:>uauK&, Mbl no.n-

C'IHTBSI, 'ITO OHO 38TpOHeT BOnpOCbl1 HMeiOJUHe OTHOllleHRe KBK K 

areacTa, ae.noMCTB, TBK u K HauaoaanbHoMy aay'IHOMy 

•.neeMcsr, 'ITO Ballle areHTCTBo pacnpocTpBHRT aTo coo6meaue a npa

aacTOIIbKO, HBCKOIIbKo Bhl CO'IT9Te HY)I(Hh!M. Mbl aa.neeMcsr 

HCCII9.ltOBBHHSI B STOll 00118CTH c:j:l&3HKH, T8K)I(B 6y.nyT 

coo6meausr. 

u peKOMea.nauuu OhiiiH aanucaa~ coot5paaao ycnoausrM, ycTaaoaneHHhiM 

H8lllell BCTpB'IH c .np-M MaK-MunnaaoM, BaJUHM nnaHOBbiM .nupeKTOpOM 

HaC, K8K rpynny OnhiTHbiX ·. c:j:l&3HKOB-RCCIIe):tOB8TeneA, BhiCKB38TbCSI 

STOJI o6n8CTH c:j:>H3HKH Ha .lt8HHOJI CTyneHR ee p83BHTHB, Hac npOCH/lB 

CBOe MHeaue 0 38Tpy.~:tHeHRSIX B STOll 00118CTH, MBW8101UHX ee p83BHTBIO, 

npocunu H83B8Tb aenR'IHHy rocy.napcTBBHHoro OIO.lt)l(eTa, HeOOXO.ltHMyiO 

aaw aapo.n Mor ocywecTBHTb, a.nero CeKnRH o pe3KOM pacwapeaaa npo

JI. Mbr c.nenanu ace B03MO)I(HOe, 'ITOOhl nonao H 3.~:tpaao o~alTRTb aa 

'ITO aawa peKoMea.nanua a 3BMe'!aaaa 6y.nyT 'none3Hhl <lle-

.np-y MaK-Munnaay u ero KonneKTBBy H3 Or-

¢H3RKH Hauuoaanbaoro aay'!aoro c:j:loa.na 38 6onbwyro noMOIUb, oKa3au

oco6eaao npuaaaTenbHhl .np-y, HpBHHy Maaauury H3 Hay'!Ho-uccne

Boeaao-MopcKoro <llnoTa, Bh!nonasraweMy B CeKnHR c:j:lyHKilRR 

Maaaaar noMor Mae a aanuca~au oKOH'IBTenbaoro aapaaaTa Coo6meuasr u 

'IBCTb HB'IBnbHOil HCCne.~:tOBBTenbCKOli p800Tbl B nepBOM B~pH8HTe STOrO 

HcKpeaae Balll 

"/ YanbSIM B. Xaaeac,v 
npe.nce.naTenb KoacynbT8THBHOll CeKnHH no !pH3HKe CTp09HBJI 
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E. PeitoMeanauua 

np&II0)1(9HH9 J: Ycnexu a· o6118CTII HCCIIB.lt0B8HHSI CTpOeHHB 
anpa 

A. Baeneaae 

E, OobiTN a a ycitopu Tensrx c aaeprHHMH no 8 Mae 

B. Onh!Thl lla ycko'pHTenax c aaeprRHMH OT 8 ~ 40 Mae 

r. OlrbiThl aa ycltOpHTenax c aaeprHBMH Bb1W9 40 Maa 

n. OnMTbl 6e3 yCitOpaTenel! 

E. Ocaaweaae npat5opaMa 

)!<, Ycnexa B noHHMBHRII , 

.. 

flpHIIO)I(BHHB 2; ny611HKBnHH pa60T B 00118CTH HCCIIB.ltOB8HRH CTpOeHBH S!Jlpa , , 
npHIIO)I(BHH9 3: JlOKTOpcKRB .ltRCCepT8JlHH no c:j:>H3HK9 , '• , • , , , , , , , , , , 
npRno)l(eaue 4: npe)l(aee c:j:laaaacapoaaaae accnenoaaauA cTpoeaasr sr.npa 
npuno)I(QHJI9 5: np09KTHpyeM09 c:j:>HB8HCHpoBBHH9 , , , , , , , , , , , , , , , 
npHno>KeHae, 6: Hayq:awe CllnbJ ••••••••••••••.••••••••••• 
npiiiiO)I(BHHe7:CocTaa KoacynbT8THBHOll CeKnHH no c:j:>R3HKe CTpoeaaa snpa, 

OCHOBBHHOI Han&OHIUf~biM H8y'IH,~M c:j:>OH)lOM B 1961 r, , , , , 
A.CocTaa Cexuaa • • • . . . .•• , • • • • • • • • • • • • • • • • • • • • • • 
E. npaBHTBIIbCTB9HHb19 Dp9)lCT8BHTenB, nparnaweBBhle H8 co6paBI!e Cart-

.. llHH B OKTBOpe Ji~20, 1961 r, 

Ea6nu~rp;.<P•sr ••••••••••••••••••••••••• 
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KpaTKOe co,llep>KaHae 

nocne,llHHe 9KCUepHM9HTanbHbl9 R TeopeTH"'9CKH9 ,llOCTH>KeHHSI ~p9JlBeWaJOT nepeao-" 

po,c;JB UOHHMaHHH CTpOeHHSI Sl,llpa, 3a UOCne,llHR9 HeCKOnbKO neT HaWK npellCTaBneHHH 0 no

aeJleHIIH HyKnOHOB B Hllpe peaKO aaMeHHnHCb, CoaceM ewe HellaBHO C"'HTana, 'ITO HllepHble 

cHnhi aenaKH H llel!cTB)'JOT Ha O"'eHb ManblX paccToHHHHX, Rllpa npellCTaBnHnH KaK coaoKyn· 

HOCTb xaOTII"'eCKH H 6b!CTpO llBH>K)'WHXCH 6HnnHapllHbiX wapoB, Henpepb!BHO CTanKHBa!OWHX

CH UOJl06HO MoneKynaM B Kanne >KHllKOCTH, Q,llHaKO Tenepb 06Hapy)KIInH, 'ITO 51Jl9pHble CH

nb~THOCHTenbHO cna6blJ H HllPO npellCTaBnHlOT '\'9Uepb B BHlle i!noTHOl! cepllU9BHHbl 0 OKpy

)K9HHOll o6naKOM cna6o a:3anMolleJ!cTayrownx HyKnoHoa;:} Torlla KaK npe>KHee npellCTaaneHHe 

0 Hllp9 Henb351 OUHCb!BaTb TeopeTI!"'eCKH MeTOllaMH MaTeMaTH"'eCKOl! lPH3HKH, KOTOpble_ 6bi-

JIH paapa6oTaHbl B Te"'eHI!e pHlla neT, HOBaH KOHnennRH OCHOBaHa Ha MBTeMaTH"'eCKOM aH£1-

naae MeTollaMH, y>Ke aHaKOMblMH HaM, Cel!qac' B03MO>KHO nocTaBHTb HecKonbKO KpHTH"'ec-~~ 
KIIX aonpOCOB, C H9KOTOpOl! Ha)le>KllOil, 'ITO OTJ)~eJ:bl...».fiL_,!,!~ MO)KHO 6ylleT Bbi"'IICUHTb, K \\_ 

cqaCTbJO,GKCUepnMeHTBUbHaH tPH3HKa 3HB'IHTeJ1J;>_!IC) __ C)U~pe>KaeT TeOpHro1} H HMeeTCH B03MO>K

HOCTb C03llaTb npH6op, KOTOpbli! U03BOnHT .. cpHaH'itaM OTBeTHTb Ha KpHTH'IeCKHe B0Up0Cbl0 

nocTaaneHHble Teopnel!, 

MHTeHCHBHOCTb HccnelloBaHnil a o6nacTH cTpoeHHH Hllpa aa nocnellHHe JleCHTb neT 

pe3KO yaenH'IHUBCb, 3aMeTHO ysenH'IHUOCb KOnH'I9CTBO ny6nHKyeMOl! HHtlJOpMBUHH H 'IIICUO 

y"'eHhlx-accnellOBaTenell, Heo6xollHMO aHa'IHTenbHo ysenH'IHTb npaBI!TenbCTBeHHyro noMOWb 

c Te¥, 'IT06hl CoellHHeHHble WTaTbl Morna ocaoHTb nocnellHHe llOCTK:>KeHHH H ylloaneTso

paTb noTpe6Hoc'l'n B o6yqeHHII MOnOJlblX yqeHblX, Hawn o6w11e peKoMeH,llanHH cnellyrowne: 

@ AccHrHOBaHHH Ha OCHOBHOe o6opyllOBaHH9 ,llOn>KHbl 6hi~b HeMellneHHO yaenaqeHb.l C 

TeM, "'TO~bl B:nHaHcnpoaaTb HaKonneHHble· nepcneKTHBHhie nnaHbia oTpa>Karowne nocneJlHHe 

llOCTH>K9HIIH TeXHRKH. Mbi c'IHTaeM, 'ITO nonHoe ano:>KeHae cpellCTB Ha o6opylloBaHne B, 

Te"'eHHe UOCn9Jl)'IOWHX UHTH neT ,llOn>KHO COCTaBnHTb OKOnO 22-35 MHnnHOHOB ,llOnnapO!I B 

VrOJl, 

2, T8K>K9 cnellyeT yaenH"'HTb TeKyl!,lRl! 610ll:>K_e;;. Ha HCCnellOBBHHH B o6naC\R CTpyK

Typbl Hllpa JlnH npHo6peT9HHH BCUOMOraTenbHOrO o6opyllOBaHHH, He06XOllHMOrO )lnH sttJcj;eK-
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TRBBoro acnonb3oaaHRH cywec-rayrowero o6opyJlo&aHIIR. Ha~ llBCTORWII~ UJ 

naraeT, 'ITO TeKyWHll 610Jl:>K9T H8 }967 tPHH8HCOBbll! rOll ll0U:>K9H CQCTaBBTI 

,llO 90 MHnnROHOB llOnnapoB, nocTpOl!Ka na6opaTOpHll JlUH )'CKOpHTeneil ,llOU 

eMU9MOll qaCTb!O acero CTpOHT9~bCTBa B tPBHaHCHpOBaTbCB COOTB9T~TB9HHO. 

r 3. CneJlyeT noowpHTb :!.a~eHy ycTapeawero_~ HeS~<i?eiiTH,DHorq ,otiopy! 

4, Heo6XOJlHMO OKaaaTb&KTRBH)'IO UOJJ:ll9p>Kf.)' :o('IClJ.ti,fib;~l TeOp9TH"'9CB 

HHHM 11. HccneaoaaHHHMJ acnonb3yroWHM ana auan:siJa SKCllepuMeHTanbHbiX p 

peMeHH)'!O Bbi'IHCnHT9nbH)'IO T9XHHKy, 

1. B a e a e H a e 

MccneaoBaHH9 CTpOeHHH Rapa aaKnJO"'.aeTCH B H3)''19RHR CIICTet.t:·ft~j 
\II I' 

OT JlB)'X llO llB)'XCOT npOTO~OB H H9l!Tp0HOB, o6pa3y!C'WHX a;roM!I09 HJlpo'•l [ 

Jl9nHTb CBOl!CTBa H,llep· H
1 

H,ll9pHbiX pe~KUHJI H 06'bHCHIITb H'ii:'\!_Iocpe,llCTSOM) l 

6y>KaeHHOrO COCTOHHHR COCTa&nHIOWHX H,llpO ',ac1·11u.l Ci>opMbl JlBK~eHH:II, B~ 
aacaM6nHX, HaCTOnbKO cnO:>Kltbl, H CBOl!CTBB P.JI. HBCTOUbKO paaH006pa3Hbl, 1,"1 

ynopHbl9 UOHCKH B T9'19HH9 'ITI!Tblp9X ,ll9CSITIIn9THll, CTp09HH9 S!Jlpa JlO CHX : 

,llO KOHU8 H ,ll8)K9 nonHOCTblO He H3)''19HO., 

Helio'l'Opbie npownble .q.ocTII){<eHHH e o6nacTH ¢11311KH cTpOeHIIII Hapa 

Tbl no xo.ny Hsno>KeHHH, Hac Hl!TepecyeT s.a:ecb~03MO>KHOCTb ,llanbHeilwe 

HeKoTopb19 .noc~a>KeHKR nocneaHRx neT, BSS!Tble eMecTe, npeJJ,UOnar.aroT y ' \'' 

BHTH9 HCCUBJl0B8HHft B o6naCTH C1!p09HHII S!,llpa, H HM9eT CMb!Cn iueHHTb 0 

>KeHHH B CB9T9 §.~_!::fO.lKHOCTel\. H .a.~::.~::il KOTOpb19 OHH B ce6e 31lK1110'18JOT, 

0U9HHTb J!aCTOHWC•3 coc~OHHI6e II nepclleKTHBbl STOll o6nacTH tPH3HKII. I-jac 

Up9llCT8BHTb nepe'19Hb Tp"'OBBHRll STOll ·06nac+u OTHOCHTenbHO M8TepR8Ubl 

llOMOU1H rOC)',ll8pCTB8 C y'leTOM B03MO:>KHb!X Tpe6oBaHHJI K H8)'K9, paCT)'U~j 

ypoBHH Hawero 06W9C1'Ba, 3TIIMH BOUpOCIIMK Mbl H. 38H HM8UHCb, 

Jl, 3H8"19HH9 HCCU9JlOBIIHHll CTpOeHHII Sl,llpa anH HayKH H Te: 

CoeJlKll9HHbiX illTaToB 

A. 0 6 W H e 3 a M e 'I a •H H II 

CaH3b Me)!(Jly SIJJ,epHOll Hayxoll a TeXHBKOll, ucnonb3yrowell Haepllble 

reTHKe H apyt'IIX o6naCTHX, WHpO~O H3B9CTH8, H Mbl He 6y J:(9M K8CaT.bCII 

MccneaoeaHHe cTpoeHRII Hapa HBnHeTcR ueaTpanbHulM !I cyw~cTaeHKblM a 

pallbHbiX areRTCTB, CBII3BHHblX C, OCHOBRbiMH HCCil9,llOBBHHSIMH B lPH3KK81 C 

ell H Sl,llBpHOll Te~HHKoA. 
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KpaTKoe conep)Kauue 

TBllbHble H TeopeTI!'IeCKHe AOCTH)KeHH!II:?peABeWaJOT nepeao-. 

3a nocneAHHe HeCKOnbKO neT HaWK npeACTaaneHH!I 0 no

H3MeHHIIHCb. CoaceM ewe uenaeuo C'IHTanu, 'ITO !IAepHbie 

na oqeHb ManbiX pacCTO!IHH!IX • .fl.apa npeACT~BII!InH KaK COBOKyn• 

ABII)KYWHXC!I 6HnnHapAHblX wapoe, uenpepb!BHO CTaiiKHBaJOWHX

Kanne )KH,llKOCTH. O.anaKO Tenepb o6Hapy>KHnH, 'ITO !IAepHbie CH

npeACTaBIISIIOT l'enepb e eune EnoTHoll cepnueeuHbi, OKpy

la!iMOAeilcTeyrowHx nyKnoHoa~ Torna KaK npe>KHee npencTaeneuue 

Teo peT~ 'ieCKH MeTOASMII MaTe MSTH'i9CKOll <lJH3HKH 1 KOTOpbie_ 6&I

pSIAS neT, HOBS!I KOHUellUH!I OCHOBaHa Ha MSTeMaTH'ieCKOM ana

biMH HaM. Cellqac B03MO)KHO nocTaeHTb necKOIIbKO KPHTH'Iec-ll 

na.ae:>KAOit, 'ITO OTa.e.:tl>L.Hfil.~~ MO:>KHO 6yAeT Bbl'IHCIIHTb., K \_ 

<lJH3HKa 3Ha'IHT9llbHO_ onepe:>KaeT TeOpHIOA}H HM9eTC!I B03MO)K

i! no3aomi'i (fiil3iiKaM OTBeTHTb Ha KpHTH'IeCKI!e aonpocbi, 

oeaHHi! B o6naCTH CTpOeHH!I !lApS 38 llOCIIeAHH9 ,lleC!ITb neT 

yeenH'IHIIOCb KOnuqeCTBO ny6nHKyeMOll HH<lJOpMSUHH H 'IHC/10 

3Ha'IHTenbHO yaenH'IHTb UpaBI!TellbCTBeHHYJO UOMOWb 

MOI'nH OCBOHTb nocneAHHe AOCTH:>KeHH!I H YAOBneTBO-

MOnOAbiX yqeHbiX. Hawn o6wue peKoMeunauuu cnenyrowue: 

OCHOBHOe o6opyAOBSHHe AOn>KHbl 6biTb HeMe.aneHHO yeenH'ieH.bi C 

b HaKonneHHbie nepcneKTHBHble nnaHbla OTpa:>KaJOWHe UOCIIeAHH9 

C'IRTa9M, 'ITO UOnHOe BnO>K9Hiie Cp9ACTB Ha o6opyAOBaHH9 B, 

neT AOn>KHO COCTaBII!ITb OKOnO 22-35 MHnnROHOB AOnnapO_!I B 

'IHTb TeKyll,lHll 6JOA)KeT Ha HCCIIeAOBaHH!I B 06naCTH CTpyK- ' 

BCUOMOI'aTenbHOI'O o6opyAOBaHH!1 0 He06XOAHMOI'O An!l e<lJcj)eK-
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TBBHoro acnonb3oeaHH!I cywecT·eyromero o6opynoeaHH!I. Haw HacTO!IWHll nporuos npe.llno- , 

narseT, 'ITO T9KyWHll 6JOA)K8T HS 1967 <lJHHSHCOBblll I'OA AOn>KeH COCTS~HTb cy'~My OT 70 $1011 

AO 90 MHnnHOHOB nonnap~~· nocTpOliK8 na6opaTOpHlt An!l yCKOpHTenelt AOil>KHa 6b1Tt.. H90T'!.·~· 

aMneMOll qacT~ acero CTpOHT9~bCTBa H <lJHH8HCHpOB8TbCH COOTBeT~TB9HHO. 

3. CnenyeT noowp!ITb ~-li:-'eHy ycTapeewer<>_~ Hes¢,1JeiiTH!lHorq ,otlopy~g. 

4, Heo6XOAHMO OKa3aTb&KTBBHYIO UOAA9p)Kt;y CJ("L(>b,libi~I TeOp9TH'ieCKHM Hccnenoea

HB!IM 11. liCCnenoeaHH!IMJ HCUOnb3yiOWHM All!l 811/llJ!Wa 9KcnepHM9HT8nbHbiX pesynoTaTOB COB

p9MSHHYIO Bbl'IHCIIHTenbHYIO TeXHHKy. 

I. B e e A e H a e 

J.1ccneAOBaHHe CTp09HH!I !lAps 3aKniOq;aaTC!I B B3y'i9HHR CHCTeM, COA9plK81UHX B ce6e 

OT ABYX AO ABYXCOT UpOTO~OB H H9liTpOHOB, 06pa3y10WifX a·roMH09 !IApO. n&ITSIOTCsi onpe-. 

,ll911HT!O CBOliCTBa !l,ll9p· H
1 

!l,llepHblX pellKilHll H o6t.!ICHI!Tb H'X f:..ocpeACTBOM ABH>KeHH!I H 803'' 

6y>K,lleHHOI'O COCTOS!HHS! COCTIIBn!IIOlUHX !IApO '-:r.act·IlUJ' Ci>opMbl ABH)K9HHR, B03MOlKHI>l9 B 9TP. ·' 

aHCaM6nRx, HaCTOllbKO CnO)KHb1 1 H CBOJICTB8 P..!l. H8CTOnbKO pa3H006p83Hbl, 'ITO, H9CMOTpR .Jl•i; 

ynopHbie llOHCKH B T9'19HH9 'IG!Tb!pex AeC!ITllneTHli, c_Tp09HHe HApS AO CHX nop He llOHS!l'O 

,llO KOHila H ,llli>Ke UOnHOCl'b.l? ue H3Y'i9HO •. 

HeiioTopble npownble .gocTH)!<eHHR e o6nacTH <lJH3HKH CTpoeHH!I !l.apa 6y.a.yT ynqM!IHy<

T&I no xo.ay H3nO)K9HH!I. Hac HHTe'f>ecyeT 3ll9Cb~03MO)KHOCTb aanbHeltwero nporpecca;} 

HeKoTop&Ie AOCTinKeHilR nocnellHHx neT, BSHTble eMecTe, npe.anonaraiOT ycKopeuHoe pas-
, I , --

BHTH9 HCCn~f.toaaHHlt B 06/IaCTH C'Dp09HHR l!Apa, Ii HMeeT CMbiCn l2neHHTb cellqa(: STH AOCTir 

:>KeHil!l B CB9Te §.~!:fO)KHOCTel\. H a.~~~:la KOTOpbi9 OHH B ce6e 3fl.KliiO'iaiOT. Hac npocHnH 

vueHHTb f!8CTO!ILUC•3 coc~oRHKe K nepcneKTHBI>I STOll oCSnacTH <PH3HKH. Hac npocHnll TaK)Ke 

np9ACTaBHTb nepe'leHb TpeGoaaHRl\ 9TOll o6nac-tH OTHOCHTeJibHO 'raTepaanbBOll H MOpallbHOi! 

ltOMOlUH I'OCyAapCTBa C yqeTOM B03M0)!(HbiX Tpe6oeaHHll K HayKe, pacTyU.l9t'O TeXHH'!IE>CKQI'O 

ypoaH!I Hawero o6mecTaa. 3THMH aonpocaMH Mbl a, aaH HManucb, 

11. 3B8'19HH9 BCC/I9AOBSHHII CTp09HH!I !l,llpa An!l HayKH H T9XHilKH 

CoeARHeHH&Ix ill TaToe ' 

A, 0 6 lU H e 3 a M e 'I a'" R R 

Ce!l3b M9)1(AY s.a.epHoll uayKoll H T&XHJ!Koll, Hcnonb3yiOmell !IAepH&Ie HBII9HHR e SHep

reTuKe H .apyi'HX o6n8CTRX, WHpOJIO H3B9CTHB1 H Mbl He 6y.a.eM KBCaTbCS! STOI'O BQilpoCa, 

Hccne.a.oeaHHe CTpoelHR !IApa 

panbHbiX areRTCTB, c\R38HHrX 

ell H !l,llepHol\ T9XHHKo.l!. 

!IBU!I9TC!I Ue.iiTpanbHhiM ll CyW~CTBeHHbiM AIIR BC9X <lJe.a.e

' C, OCHOBHblMH HCcneAOB8HRliMR B <lJH3HK91 C liA9pHOlt &HeprH,. 
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EauucTBO uayKH - aaauMoaa&HCHMOCTb ee paanu'IHbiX ot5nacTelt - TBK)Ke wupoKo 

npuanauo. Mbi noKa)KeM aTo, nepequcnua aeKoTopbie llOCTH)KeHnH: 

!"". M 15 ' ' \.l.. 3<jl<j:leKT ecc ayspa - OTKpbiTHe, caenaaaoe npu uccneaoaaauu cTpoeHHH stapa, 

npellOCTHBHJl 150JibWH9 B03M0)KHOCTH B RCCJI9JlOB8HHH HBneHRlt TB9pllOrO Ten a. 3TOT a<j:l" 
I 0 

ct'eKT >IBJIH9TCH TaK)Ke ~.0!'l2~.,2_nbiTOB no ol5melt TeopHH OTHOCHT9JlbHOCTH, 'HM9101LlHX 

npHHUHnHanbHOe 3aaqeauN . ' ..... 

2. l13yqeaue Haepnoro 15eTa-pacnaaa 15&ICTpo pa3BHJIOCb a nocne·aaue rOilhi 6naro-

11apH oTKpbiTHHM B o15nacTH cnal5biX B3aHMolleJicTBHlt B <j:JR3HKe aneMeHTapHbiX qacTHil 

( <j:JH3HKa BhiCOKRX aaeprHJI). TeopR.H cna6&IX B3aRMOJlellcTeult, B ceo10 oqepea h, ucnonb3o

sana JlOCTH)KeHHH B nOHHMaHHH 15eTa-pacnaaa"i 

3. B nocneaaux aocTU)I(eHHHX acTpOHOMHH OTHOCHTeJibHO ifCTO'IHHKOB aaepruu B 

3Be3aax 11 e TeopuHx o B03HHKHoBeHHH H pa3BHTHH Bceneaaoll cpurypupyiOT llOCTH)KeHHH 

c!JH311KH CTpOeHHH Hllpa, 

6. n p e a n o n a r a e M hi e • T p e 15 o e a a u H K H a y K e 

II aayqHOMY 0 6 p a 3 0 B a H H 10 B CoeauaeHHhiX ill T a-

T a X 

Ocnoanag uenb aToll CTaTbH - yKa3aTb aa llOCTH)I(eHHH B HccneaoeaHHHX 

CTpOeHHH liJlpa, ~ KOTOpble npellOCTHBJlliiOT 3TH ll0CTII)I(9HHH 1 H M9pbl JlJlll HX 

peaJIH3aUKH. B TO )l(e epeMH Mhi KacanHcb eonpocoe, B03HHKaiOIL(HX npu paccMoTpeauu uc

cneaoeaaull CTp09HHH Hllpa C 15onee WHpOKOli TO'IKH 3p9HIIH HaUIIOHaJibHbiX HayqHbiX yci!

null KaK uenoro, 

II 
PHil pa6oT OTMeqaeT Ba)KHOCTb aayKu llJIH nawell cTpaHbi 11 neol5xollHMOCTb pe3-

Koro pacwupeauH uayKH H aayquoro o6pa3o3aHHH B 15y lly!LleM
21

• '-!Tol5bi 15&ITb aapaeae co 
.--.........,, 

BC9B03paCT8101LlHM T9XHH'IeCKHM ypOBH9M aawero OI51L(eCTBa, B cne.z:tyiOIL(eM ll9CHTHJieTHH 
\ 

cneayeT YllBOHTb CHJlbl HEIY'IHb!X KallpOB H yTpOHTb paCXOilbl Ha OCHOBHbi9 HCCJI91lOBaHHH, 

BocnKTHHHe a aocTaTO'IHOM KOJIH'i9CTae BbiCOKOKaanH<j:JHUHpoaaaabiX HOBhiX Kaapoa 6yaeT 

OCHOBHOi! 381l8'1ell, a n03TOMy )1(9Jl8TeJibHO H H900XOilHMO yBeJIH'IIITb B Te'leHRe ,00CJI9Jly-

3/ 
IOWHX nHTHaauaTu neT a aaa Pll3a qacno aawux nepBOKnaccabiX yaHaepcHTeToB, 

1/ CM., aanpuMep, Scientific Progress, the Univer-sities andGovetment, 
:aaganeaue KoacyJibTaTUBHoro KOMHT9Ta no aenaM aay:cH npu npe3HileHTe, Hog6pb 15, 
1960 r. H Strengthening American Science. KoMHT9T no aenaM aayKH npu npe-

3Hil9HTe, lleKa6pb 28, 1958 r. Education for th~ Age of Sceince, KoMHTeT no 

aenaM aayKH npu npe3Hil9HTe, MaJI 24, 1959 r, Basic Reaserch-A National Resource NSF-57-35 

and Investing in Scientific Progress NSF -61-Z7. 

2/ Investing in Scientific Progress NSF -61-27 and The Long-Range Demand for Scientific and Techni· 
cal Personel NSF -61-65. 

3/ CM. Scientific Progress, the Universities and 'Govennent , 3aHaneaue KoMHTeTa 

no aenaM aayKH npu npe3Hil9HTe, HOHI5pb 15, 1960 r, (cTp, 14 u peKoMeaaauHIO (3) 
aa cTp, 28 ), 
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B. Po n b H 3 y 'I 8 H H Sl c r P,O' e H. g Bllpa 8 

0 6 p a 3 0 B a H H H 

8o BCHKOM o6Cy)I(Jl8HHH BOQpoca 0 HHY'IHOM o6p430BHHBH B U&pe)'JO O'l&p 
4/ ' . 

c 11 aonpoc o uayuoM uccnelloaaaaa • HeMHorae o6n&CTII cllaaau npeaoClxOlll 

accneaoaaaull CTpoeHHll Rllpa n.o lt8'19CTBY o6y'I&HilR MDnO~IIIX y'I&BIIIlt, '3TO 0' 

o6nacTh, xapaKTepuayeMaR qepe.~M'IaAaoJI a&TJ:lQP,f.lC.TWO.. Ee · ItORnennsa BitnJO'I& 

OCHOBbl coapeMeHHOil cpK3HU II 'OJtRaTbiBaJOT 6onbUJy10 o6naCTb, OT cPa3HKII TB& 

llO ¢u3 aKH aneMeaTapHhiX 'IHCTiln. Ee axcnepaN&RTanbRas Texauxa Talt.ll(e oxe 

pOKfiO ol5nacTb, nnoll01'BOpBOCTb H UOJIEJSROCTI, o6y'laHIISI II &TOll o0118CT~ UO,Il 

CR MHOrOCTOpOHBHMB 3B~HJJMB; &~ .llhiD)'C'IWHXOB, MOI!Olllol.e f'18Hhl8 - Slll9PILlB 
I 

BKJIHll a pa3BHTBe KHlKllOll OTpacne 4)11aHKB H T&XBRKB. Celt'lac 6onee '19M 'le 

51.:~ 
TOPCKHX ll!fCC8pT8UBA UO <f>R3BK8 UOCBSIIU&RW <f>RSHK8 CTp08BU Slllpa ,,.., f· 

'·.1··,1· 
no Tp8llBUBH UOllrOTOBII:8 II: BC'FRBHOR&f'IROM;t. &KC08pHM8BTy B&llllf'llult 

npOXOllHT B 8TMOC<f>epe R&TOpOMBBl>IX. p~SMhiiLln&~Hlt H OpoB&pKR IIX1 It~l'~a •, / 
• ' ·~--· • .-' ' ' "I • ' •\ 

,.\OCT8BJ19B~paeo C8MOCTOSIT811WIIIIlt ll&ACTBR~K CO)j(aneBRIO, B li8XOTOI)JIIll: 
,.,J'j 

pa6oTaX OTOBMOCTb o6opyllOBIUIBSI H8CTOJJIDKO BQIJHIC8, ''ITO CTfJl9HTy fipiiXO.Il.~ 

ponh accucTeHTa 6onee ODhiTIIOro aay'IRoro nepcoaana. TaKBe eccnellOBaTehl,c 

qacTo onpellellllli!Mhl& TeM8TRitoll rpynn111 R pacnacaseeM epea,~eaa,. ll&.llexo Be .' 

llllSI DOllrOTOBIOI MOJlOllOrO y'leHoro. Ho 'I,.CTO II HCCIJ8llOB811BRX. CTpoesaa ll.a. 

~ Cli,M CTfll9HT OTB. 8'18&T 38 B8Cb HCCil8llOBaT&nbCIOilt npOU&CC - O!II~TC!~&BIIOC 
l qacTo co.lleplKBT •\. xoauenna» "f&Moro accn&llOB8BBB •. O~~:pylK&JOilUIB o6cTHHOBI 

" I 
HTCTBY&T ero p43BB1'1110 Kalt C8MOCTOSIT81JbRO· MWCIJII!Llero pa60TRIIK81 ·cnooo6sc 

HI' 8J1bRO B&I6BpaTb npo6118M&I il p&W&Tb BX llO llOrH'I&CKOrO KOllU& •. \• •' . 

\ 
01. COCTOSIBB& B nepcn&KTHBIII BCCIJ8Jl0BaJIHSI CTpg8HBB !llpa 

A.· BB&ll8RB& 

11CCIJ8,110BHHRB CTpo&BBB Sl,llp& RM&II)T OTIIOW8RIIe K 6onee I"ny60SONy . UOI 
. ' . 

CBII, CBBSWBIUODliiX Bllpo, 8 ttp8BilBDOII1 J'llp8JNIBIOWBX MBOrO'IIlCIJ&BBIIIMB 80COII 

B&llTpoROII R UpoTOBOa, ItO~pwe·OCS;;)'IOT B.llpO, np11 paa;~~IIH npo6-;;;;
!1 

Bllpa UpRMeaaeTCfl llll& ocaoasllllt npll6n•Ees••· B nepaoM, 6onett n.,.,..QN'; DJII 

Slllpo paCCN&TpiiiiSeTCB It&lt CIICT8M& IKIITpoiiOB II npoTOROII, M&lltlJ.Y ItOTOJNoPb 

4/ CM., Bllilp•Mep, 

3aaeneBBe KON•Tera ao .lleniiM sa:ru ap11 npaa•llfjtBTe, Bofl6p• 15, · 1980 r., 
5/ CN. UpiiiiOlK&Iille a. 
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- B3BHM03BBHCHMOCTb ee pa3nH'IHbiX OOn&CTeJI - T8K>K9 WHpOKO 

81'0, nepe'IHCnHB H9KOTOpb19 llOCTH>K9HHSI: 

\ 
ay3pa - OTKpbiTHe, cnenauuoe npH I!CcnenosaHHH cTpoeHHH Hnpa, 

so3 MO>KHOCTH B IICCn9llOB8Hiflf HBneHHl! TB9plloro T~a, dTOT 3cP

no OOW9il T90p11H OTHOCHT9nbHOCTH, ;IIM910illiiX 

oro 6eTa-pacnana o&ICTpo pa3BHnoc& e nocnenuue rollhi 6n.aro

cna6hix B3aHMOll9iiCTBHil B cPH3Hit9 3neMeHT8pHbiX '!aCTIIU 

). TeopHSI cnaObiX B3BHMOll9i!CTBIIl!, B CBOIO 0'19p9llb, HCnOnb30-

aHHH 6eTa-pacnana. , 

llOCTH>K9HHSIX 8CTpOHOMHH OTHOCHTenbHO HCTO'IHHKOB 3HeprHH B 

o so3HHKHOB9HHH H pa3BHTHII Bceneuuoil cp11rypupyroT nocTn>KeHHH 

nnonaraeMbie T p e 0 0 B a H H Sl K H a y K e 

o6pa30B8HHIO B CoenuueHH&IX ill T a-

YKB38Tb HB ll0CTH>K9HHSI s uccnenoeauusx 

KOTOpbl9 npellOCTBBnHIOT 3TH ll0CTH>K9HHH 1 H M9pbl llnH HX 

MLI KBCBnHCb BOnpoCOB, B03HHKBIOlllHX npH pBCCMOTp9HHH ne

e oonee WHpOKOi! TO'IKH 3p9HHSI HBUHOHanbHb!X HBy'IHbiX YC'!-

1/ 
uayxu nns uawell cTpaHhi If ueo6xonnMOCT& pe3-

e 6y nymeM
21

• 'iToohi obiT& uapaeue co 

-·~··-----
yposHeM uawero oomecTsa, e cne.nyromeM necsTnneTHH 

Hay'!Hb!X KBllpOB H yTpOHTb p&CXO.llhl HB OCHOSHb!9 IICCn9llOS8"fSI• 

KOIIH'19CTB9 BbiCOKOKSanlfcPHUHpOSBHHbiX HOBbiX KallpOS oy ll9T 

U08TOMY >KenaTen&HO If H900XOllHMO ysenlf'IHTb B T9'19HH9 nocneny-

3/ 
B llBB pa3a 'IHCnO HBWHX nepSOKnBCCHbiX YHHS9pCHT9TOS, 

Scientific Progress, the Univer-sities and'Govetment, 
nenaM uay:m np11 npe3unenTe, Hos6pb 15, 

KoMHT9T no nenaM uayKH npH npe-

Age of Sceince, KoMHTeT no 

r, Basic Reaserch -A National Resource NSF- 57-35 

c Progress NSF -61-27 and The Long-Range Demand for Scientific and Techni• 
-65. 

the Universities and Govetment , 3aHeneHHe KoMHTeTa 

.. p931f.ll9HTe, HOSIOpb 15, 1960 r, (cTp, 14 H p9KOM9HllaUHIO (3) 

8 

r; 
\/ 

\ 

\l 
! 

B, Po n b B 3 y 'I e B B B C 'r p ,o e B B Sr Bllpa B BBJ'"'BOM 

0 6 p a 3 0 B a B H H 

I 

, So BCSIKOM OOC)I'JK.ll&BBB BODpoca 0 Hay"'BOM o6p830BBBBII B D&pByJO O"'&p&llb CTBBBT-

4/ ' 
c 11 eonpoc 0 uay"'BOM accne.llO&B,!IBH , HeMsorae o<SnacTB 4JB3JIItB Dpeeo<lxollaT o<SnacT& 

uccnellOBBHHSI CTp09HH!I SlllpB DO Jta"'eCTBJ' 06y"'&HBB MOitOllldX y"'&BYX, dTO O"'&Bb BBJKBal! 

o6nacT&, xapaxTepa3yeMB!I "'llpG~liol"'llliBoA a•T!lt~.:r~ Ee ltOBU&IIIlHB BIUIJO"'aJOT B ce<S.st 

OCHOBbl coepeMeBHOJi ipR3HO W>OXB81'b!B810T 60JlblllJ'IO o6naCTb, OT 4JB3HKB TB&pllOrO T&D8 

.ao cPH3HKH aneueuTapHbiX "'aC'rllll. Ee aKcnepBMeHTBnbHBB T&XBBJta TaJtJKe oxeaT~o~eaeT mu

poKyro oonacTb, nnollOTBOpBOCTb B DOJl93BOCTio OOJ'"'aHBII B STOll o6n&CTJI DOllTBaplKtl89T- · 

CSI MHOrOCTOpOBHRMJI 3BBB!l!P4B ee B&tnyetwRKOB, MonOllbl& y"'&Hble - llllap!llHXR BB8CnB 
\ 

BKnan B pa3BHTHe JtalKllOA OTpBCDH 4!-aHXH H T&XBJIKH, Cell"'aC 6onee '18M "'aTB&pTb llOK-

TOpCKHX ll!ICC&pTallBll DO cPB31lK& DOCBBlll&Hitl cPH3HK9 CTpoeBllB llllpBS/, \,../ 

no TpallHUBB DOllrOTOBKa X HC'l>HlUIOBily"'HoM)" 9XCU&pBM&BTy B&BDY"'WHM o6pa3QM 

npOXOllBT B 8TMOC?_!Pepe B81Yp01lnliBidX ;·P&aMbiWD&BBll B DpoeepxB -~X1 XOfll& CTylleBTf Ope":·''• 

-."IOCTaeneB~p8BO CBMOCTOIIT&nl:ollldX' ll&ltCT&B~K COlj(BnElBHJO, B Jl&ltOTOpYX llBDDOMilldX 

pa60TBX OTOBMOCTb o6opf;'l0B&BilB H&CTQDbXO aenaJta, ''ITO CTYll&HTy DpRXOllBTCII B!iiDQnHBTio 

pon& accacT&sTa 6ooee onYTBoro say"'Horo Depcoaana. TaltBe accnelloeaTen~>exae DpoeltTid, 

qaCTO onp&ll91U18Mid8 T&M8TllxOA rpytmbl R pBCDJICBBB&M Bp&M&BB, llBn&XO Be lllliiBnl:oll!il 

ll/UI DOllrOTOBltll MOJlOlloro y11eaoro. Ho 11~1'0 B accnellOB&aaliX cTpoeaa11 s.apa see '>Ke 

\ caM CTfll&HT OTB&"'88,T 311. 88Cb HCCD&llOB&TenbcltBA npOil&CC - OTB&TCTB&BHOCTb1 ltOTOp&ll 

1 qacTo collEip>KH'I' s\ JtOHn&DilBto.'-p&Moro accnellOBBIIas. Oxpy>Karouxa11 .o6cTaaoexa 6naroDpa

liTCTeyeT ero paaea'rllio Kax CBMOCTOIIT&nbiiO· wwcnsuxero pa60THBK&; cnoco6aoro C8140CTD:' 

511' enbHO Bb16Bp8Tb npo6neMbl B peW&Tb HX llO ~OrB"'ecxoro KOHQ8, \ 

m. CocrosiaHe a nepcnexTBBbl accnep.OBBB\R cTpoessa J!8pa 

A,· BB8ll8BJI8 

Hccnep.OBBBHH CTpoeHBII ll,!],p& BM&IOT OTBOilJ&Hile x 6onee rny6oltOMy DOBBM8BBJO 

can, CBIIS!i18810UtBX llllpo, a npaauanoa, Jllpa.aftlllOuxax MBoro"'acneaawwa accollBaQBlDIB '··. . ....... ·"' . . .... - ..... ____________ _ 
HeliTpoHOB ll DpOTOBOB1 ltOTOpwe"'OiSpaay.JT SlllpO, npa plil8peW8BBB Dpo6118MW C1'P)'II1'1plol 

Bllpa DpiiM8HII8TCSI .QB8 OCBOBJIWX llp8611BlK8BBB, 8 nepBOM, 600ft DpBMOM~ DpB6mllK&B88 0 

Bllpo paCCM&TpBBUTCII ltU CBCT8N8 BeiTpoBOB 8 Dpo'l'OHOB, M&lKllJ' ltOTOp.wMB ll&llCTBJ-

4/ CM., aanpaMep, 

38B&ne&Be i<oMBTeTA DO .aenAM B&yltll Dpll npeaallf\'BTe, BOB6plo 15, 1980 r,, CTp. · 28. 

5/ CN. f11o:~~ee .. e S. 
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lOT HeKOTQph!e Cl!l'Ibl. 3£1.08'18 COCTOaT B TOM, 'IT06bi .l~!:t!i'-!.!_\?E,!!~~~~!!.!!.H9 Hl)UIOH-
1 ~, ' 

HyKnOHHhtX can H as Hax_,onpe.oena_T':: caollcTaa B.opa, MHorae npo6neMbi H911b3SI paspewaTio 

npa IIOMOWa nepsoro Itpa6nH)K9HaSI, H DpH6eraiOT K COBepwaHHO OpOTHBOIIOIIO)KHOMY MeTo-

.oy - MeTO.llY IIOCTpOeHaSI MO.Oena H,llpa, npa 9TOM IIYT9M BBe,lleHHH xapaKTapHh!X'!,a-2&

MeTpOB, HBIIHIOWHXCH IIO CYW9CTB)'• ¢eHOMeHOIIOl'H'IeCKHMB,f H~Cne.oyiOTCH OIIpe.oen~HHhl9. 
' f ' '.~ I' 

csollcTsa scero aHcaM6na, 

6, H y K n 0 .a- H y K n 0 H H a H rr p o 6· n e 111 a 

PesynbT~Tbt, rrony'leHHbte as .oeTanbHoro asy'leHaa aneKTpoMaraHTHbiX can Me)K.oy 

.llBYMH '18CTHU8MH, 6h!nH COBepwaHHO .llOCTSTO'IIlblMH .llnH Toro, 'IT06bt .ll8Tb HaM KB8HTO

BYIO TeopaiO STOMa, 3Ta TeopHH 6btna nocTpoeHa npe KSy'leHHH STOMa BO,llOpO,ll£1
1 

HBnSJIO

werOCH B 8TOMHOJI <jlHSHKe npoCTOJI CHCT9MOJI .llBY,X Ten - IlpOTOH£1 II anaKTpoHa, Mo)KHO 

peWHTb TSKHM 06pasOM, 'ITO .llnB BbiHCH9HHH CTpyKTypb! H.opa HSM cne.oyeT HSy'ISTb TOnb

KO .llBYXTenbHbie cacTeMbl, K CO)KaneHaiO, .llBYXTenbi«<H H.ll9pH8H CHCTeMa He ,ll89T HBM 

MHoro HH<jlopMauaa. DsyxTenbHaH cacT~Ma B B.llepHol! ¢asKKe cosepweHHo oTna'IHa OT 

8TOM8 BO.ll0pO,ll8 B 8TOMHOJI <jlasaK9 1 T8K. KSK B napBOM cny'!ae CIICTeMa aMeaT TOnbKO 

r--:"'· 

, O.llHo' CBH38HIIOe COCTOHHae, a 8TOM BO.llOpo.oa HMeaT 60nbWOe KOnH'IeCTBO CBHS8HHh!X coc

TOHHHJI, Yfs-sa HanH'IaH e.oaHCTB'eHHOrO CBHSSHHOl'O COCTOH,HaSI HyKnoH-HyKIIOHHOl! cacTeMbl 1'\f> 
Heo6XO,llaMo npOBO.llHTb 6onee CnO)KHbte OnbiThl no onpe.oeneHHIO CBOitCTB SlllepHbiX can, H 

o6pa6oTKa 9THX on&ITOB MaTeMaTH'IeCKH SHB'IaTenbHo 6onee cno)Kaa. HecMOTpH aa To, 'ITO 

.llByXTenbHaH CIU:TeMa 6btn8 HSy'leHa 6onee ,llB8.llii8TH IIHTH neT H8S8,ll
0 

Mbl .00 CBX nop He 

MO)KeM OIIacaTa/HyK.'IOH-HyKnOHHbi9 CHnhl .llOCTaTO'IHO nonHO, · 
., 

1. KopoTKo,dellcTaytowae can&L B nepsoM npa6nH)Keaaa ace aKcrrepaMeHTanbHh!e 

.ll8HHbte, aMeiOwaecH .OnH .oayX'I8CTH'IHOrO BSaHMO,llel!CTBaH, BilnOTb{ao 9Hepi'Hl! a Hec

KOnbKO MaSjJMo>Kao O~'bsiCHJ!_T_b~) ecnH npe.ononO:lKHTb, 'ITO Canbt, .oel!CTBYIOWBe Me:lK,lly 

HyKnOHSMa,i.. KOpOTKO,lleltcTBytowae~ 6h!nO nocTynaposaHo MHoro pasna'!Hh!X BH,llOB KOpOTKo-1 

' I J . .OeltcTayiOWax HyKnoH-HyKnOHHh!X can, HO H£1 Onh!Te HX H9BOSMO)KHO pasnH'IRT~, 

2. Heo6xo.oRMOCTb a BbiCOKRX aHeprHax,. ' ' ~ 
LfT06h! rrony'IRTb 6onbwe RH<jlopMauaH• o 

HyKnoH-HyKnOHHOM BS8HMO.llellcTBHR, He06XO.llRMO HMeTb '18CTRUhl, .llnRHa BOnHh! KOTOph!X 

' · ••• :..:..:.:.:~ ,,._, ; ~.7.::~·~.,i..:..,~; .. ~~···· 
MHOrO M9HbWe .oaaMeTpa Sl.llp.~, a 9TO OSHa'laaT, 'ITO Hy)f(Hbl 'laCTHUbl C 9Hepl'BliMR 60nb-

• We HeCKOnbKaX Maa, 4>aKTH'IeCKa CTpeMneHB9 RMeTb S.OH.llhl C 6onee KOpOTKOI .ll-~~-~~ 

B?~.hl B IIpHseno K pasBRTHIO yCKOpHTenelt lf£1 Bh!COKBe 9Hepraa, 

8. MesoHHh!e scbcbeitThl, Hsy'leHae npo6neMbl .osyx Ten npa 6onee Bh!C01tBX auepra

HX, 6esycnoBHO, yaen&'IHnO 6h! KOnH'I9CTBO HH<jlOpM8IIHR 0 HyitndH-HYKIIOHHbiX CBII£1X
1 

HO S&

,lla'la ycno)KHReTcH as-sa pom.oeaag MesoHos. C ysE!'n&'leHaeM aHepraa a na6opaTopablx 

ycnqsaHx po)K.oaeTcH see 6onbWee '!Reno Mesoaos. Hsy'!eaae ssa BMO.ileilcTBRH 'IACTHll 

10 
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Bh!COKH~. aHeprall rropo.oano '6onbWe'inpo6neM, .'~~~~.?.~':P~~~~j HaM ce~'!ac 6c 

HHTtta ponb MesoHOB a HyKnoH-HyKnOHHhiX canax, 'laM caMR ll.r:tepH&Ie clfnh!. M 

cj.leKTbl o6pasOB8nt'I o6naCTb, r.oe COilpait8C810TCH <jlaSHKa· CTpyKTYPbl .~apa H 411 
T8pHbiX '18CTHU, 

npo6neMa Hy<&noH-HyKnOHHOro BS8HMO.ll9iiCTaHH ace eme OCTaeTCH He pa.: 

He06XO,llHMYIO R~<jlopt.~auaiO .Onll ee ·pewaHH!I npHaaaHbl .ll<lTb i:,o'IHbie 9KCI19pi1M' 

C9SIHHIO H nonllp':'S~UKH ·'18CTH~<, 

B. n p 0 6 n: e M a • H .ll e p H bl X ' Mo.oenelt 

XoTstJcanbt M9:1K.llY .oayM!I, 'I£1CTH!l8MK a MHoroqacTH'IHOll ~acTeMe ngzt)I:QC 

naHhi, H H3B9CTHO, 'ITO CHnbi 9TH .oeltCTBYIOT __ ":~.bKO ·!l,(e~.oy .llByM,.l.,, 'IACTHQ8M~ 
. ,\ I "• , ,! 0 ~ ~I • 

MHOrne H3 CBOIIG'Cf! GHC:ti>M~He 1103MO)K!l0 ,!:19TMbHO OUpeaem/TI,~' T,9, '!~9~ 

qacTau e11.1e ~~,e paspeweHa. HanpHMep.- HecMoTpa Ha To, 'IT? ani:!KT~oM~:~r 
pOWO R3y'iai!I,I 0 T8M He MaHee cneKTp 8TOM8 nHTH~.' nony'leHHbri! TO'IHblMII 't:ifM 
oTnR'IaeTc!l. oT TeopeTH'I&CKH Bbi'IHCneHHoro. TaK KSK~BollcTaa HaepHbiX caii. 

nonHOCTbiO:a C~e.oyeT o6paTHTbCH K MO.OenH !l,llpa,1
/ 

I 

1, ~o.genb KOMnayH.g-!l,llQ£1. DB8.llll 8Tb neT Ha3B.ll !l.llpO npe.OcTSBnfll 

KynHOCTb HyitnOHOB 1 IIOXO:lKHX H8 611:nniJap.OHbl9 wapbt, HMeiOWHX anomie onpe.ll• 

aM, DpH'IeM Ka~,llbll! HyitnOH HaXO,llH!'CSI a CBSISR _c H&nocpeactaeHHO qKpy_m_~!9. 

H~nOIJ~ HyKnOHbl 0'19Hb 6btCTpO .OaH)I(yTC!I B orpalla'IE!'HHOM 06'b~Me, H no! 
-~·:-:. _ _._,::_;;:;:no.. 

HX caOOO.llHOl'O npooera Mana. CTanKHBaHCb, HyKnOHbl o6MeHRBaiOTCH Me)K.O¥ c 

C8MR H 'aaeprael!, Il09TOMy K8)K,llbllt OT,llanbHO B3HThiA HyKnOH He MO:lK&T HM9' 

HOrO HMilyiibC£1 B T9'19HH9 .lliiHT&nbHOl'O IlpoMe)KyTK£1 apeMeHH, nos&Jlelllle HyK 
I 

pe npe.ocTaanHnH ,coaepmenHo aHanorH'IIIbiM i!R.B~.geHI!IO MoneKyll a Kanne mu.p 

aTOM ocHosaaua Sop npe.ono)f(Hn ~eopato KanenbHO-)KH.llKOro H.r.tpa, Ko'ropall o• 

o6'bHCIIHmi HeKOTOpble ero cso~cTaa. Mo.oenb KanenbHo-)I(H.lllcoro H.opa ycnew 

na .oeneHae U u
6 

H ycrolt'IH~oCTb. U ~88 rrpa nornoweHaa Me.oneHHoro Hel!T' 

KoHuennHH H.opa c' nnoTHC< ynaKOB!UII'IbiMH HyKnoHaMa., npo.oeplKaBWS!ICH 

.oa, paccMaTpHsana !l.ll&pHyiO peaKUHIO IIO .llBYM CTa,lli!HM: 

(a) Lfac~Hua norno~aeTc!l !l.opoM, a o6paayeTca KOMnay!l.o-a.opo. Lfac'TI! 

TepHeT CBOIO' KR.llRBR.llYMbHOCTb a peaynbT8Ta MHOrO'IHCneHHbiX CTOnKHOB9HHlt 1 

OH8 IlpeTepne·aaeT sa KOpOTKHI! DpoMa)KyTOK speMeHH, 3HeprHH H HMnynloC na. 

\
i HYKIIOH£1 nonHOCTbiO nornOW8JOTC!I ~OMnaya.o-~.llpOM, H OHO cosepweHHO 'ae Ill 

'KHM o6paaor,~ oHo o6paaosanocb, ( 'r,'i 1\v.' c;.. ..;, .5 J ~ 
(6) CrrycTa HaKOTopoe apeM!I, KOTopoe MHoro oonbwe apeMeHH R.oepRor< 

HHH, !l.llpO 
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38.08'18 COCTOHT B TOM, 'IT06bl ~.'t!;o_,l!<;ll'.!:l~.!;_.!:>!;'.,e.';.£l.!I./!~~OH-

HHX onpe.oenHTb _:_~~~~ Maorae npo6n&Mbl aenb3.R paapewaT~ 

npa6nH>K9HHR, H 11pH6er8IOT K COBepweHHO llpOTHBOnOnO>KHOM)' M&To-

H.R MO,ll&nH R,llpa. npa STOM II)'TeM BB9.ll9HHR X8p8KTapHbiX 1181!8.:"' ,--•

no cywecTay ¢eHoMeHonoraqecxHMH,:· a~cne.oyiOTCR onpe.oeneHHbla 

K n 0 H H a R npo6neMa 

nonyqeHHb19 H3 .ll9TanbHOrO H3)''ieHHR sneKTpOMSrHRTHbiX CHn Me:lK,ll)' 

6LinH COBepweHHO .llOCTaTO'IIIblMH .llnR TOrO, 'IT06bl ,llaTb HaM KBSHTO

• 3Ta T&OpHR ObinS nOCTpoeHa npa H3y'laHHH aTOMS BO.llOpo.oa, RBn.RIO-

lPH3HKe npocToA CHCT&MoA .oayx Ten - npoToHa a snexTpoHa. Mo:lKHo 

, 'ITO .llnH BbiRCH9HH.R CTpyKTypbl H.llpa HaM cne.ayeT H3y'!aTb TOnb

K CO:lKaneHHIO, LIBYXTenbHa.R .RLiepHa.R CHCTaMa He .aaeT HBM 

.[{ayxTenbHa.R CHCTeMa B HLiepHOI! lPH3HKe COaepweHHO OTnH'IH8 OT 

8TOMHOA lPR3RKe, TBK KaK B nepBOM cny'lae CRCTeMa HMeeT TOnbKO 

a BTOM BOLIOpo.aa HMaeT 60nbWOe KOnH'IeCTBO CBSI38HHbiX Coc-

9,llHHCTB-9HHOro CBH38HHOrO COCTO.R,HHR HyKnoH-HyKnOHHOI! CHCT9Mbl vtp 
6onee cnO:lKHble OnbiTbl no onpe.aeneHHIO CBOIICTB .RaepHblX CHn, H 

MST&MSTH'Iecxu 3HB'IHTenbHo 6onee cnO:lKHa, HacMoTp.R Ha To, 'ITO 

H3y'leHa 6onee LIBBLII!BTH n.RTH neT Haaa.a, Mbl LIO CHX nop He 

CHnbl ,llOCTilTO'IHO nonHO, · 
., 

B nepaoM npu6nH:lKaHHH ace sxcnepHM&HTanbHble 

ecnu npe.anonO:lKHTb, 'ITO CHnbi, .aeJICTB)'IOIUBe M&:lKJ:Iy 

6binO nOCTynBpOB8HO MHoro paanH'IHblX BHLIOB KOpOTKo-1 

onb!Te ax HeaoaMo:lKHo paana'IBT~ J 

- - ~ 'ho6bl nony'IKTb 6onbWe au¢opManau• o 

HM9Tb '18CTHI!bl, LlnBHa BOnHbl KOTOpbiX 
~ -~:~.:;.7.,::..; + : ·~:":;;t~'·'·~ ... ~"''1·1.~ ........ ,., 

<ITO 03H8'18eT, 'ITO Hy:lKHbl 'IBCTHI!bl C 9HaprH.RMH 6onb-

CTpaMnaHHa HM&Tb 3_0HLib1 C 6onee KOpOTKOJ Lln~o.A 
ycxopHTenell Ha Bblcoxue &Hepraa. 

' \·. 

Hayqeaae npo6neMbl .aayx Ten npu 6onee BbiCO/[HX auepru-

6bi KOnH'I&CTBO BHif:JOpMSI!HB 0 Hyil:nou-uyxnOHHbiX Canax, HO 3Et

PD:lKLI9BHR MeaoHoa. C yaenuqeuueM auepru& a naCiopaTopabiX 

ace 6onbWee 'lacno Meaoaoa. Hayqeu&e aaauMo.aellcTaH.sr "'BCTHil 
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BbiCOKHl_eHepraJI nopo.oano '6onbWa'lnpp6neM, ."!~~~~~p~~~~~ HaM ce?'lac 6onee Heno-. 

HBT!ia lX>rrb MeaoHoB a HyKnoH-ayxnoHHhiX canax, 'laM CSMH liLiepHhie CHIIbi. MeaoHHbia a¢-

.: ¢exThi o6paaoaana o6nacTb, r.ae conpHxacaiOTcs ¢Haaxac CTpyxTypht _sapa a ¢aaaxa aneMeH•:
1 

. • 

T8pHblX 'ISCTHU. 

npo6neMa HyKnoH-HyxnOHHoro B38HMOLI&ACT8H.R ace eme OCT/laTCH He paapeweHHoA, H 

Heo6XOLIHM)'IO '!Hif:JOpMBUH.IO LIIISI ee-- peweHHSI 11pH381lHbi .llBTb ~O'!Hb!a 9KCneplfMaHTbl no pac-, 

.~ .. C9HHHIO H nonSlpH3f!UHH lJBCTR~' ... ~ 

B. n f!OOIIeMa:- R.ll9pHb!X Mo.oenea 

Xo;sNCHIIbl M9:lKLI)' LIBYMS! 'I£1CTH)laMR B MHorO'IBCTH'IHOil CHCTeMe n_oiiHOCTbiO Onp~e-
~em.ay .aayM>t, 'IBCTHIXSMH, ace :lKe neHbi, II H3B9CTHO, 'ITO CHIIbl STH .aeJICTByiOT __ ~C)III.bKO 

MHOriie H3 CBOIICTfi CQCTi>~4t.VHe II03MO:lKHO .aeT~bH; 

qacTHII eu.1e H.e paapeweHa. HanpHMe_p.- HecMoTps Ha To, 

onpe.oenr.iTI,; -~.e. np~6neMa MHorax 

'ITO snaKTPOMSrHHTHbie cHnbl xo-

powo H3Y'I9Hbi, TaM He MeHee ClleKTp STOMa nHTH~.' IIOIIy'leHHbllt TO'IHblMH H3MepeHHS1MH, 

oTnH'IaeTcR. oT TeopeTH'Iecxa Bbi'IHcneHHoro. Tax xax{SaollcTaa H.aapHbiX can He uaaecTHbi 

nonHoCTbiO:i) cne.ayeT o6paTHTbCSI K Mo.aenl! >r.apa,'/ 

1. Mopenb KOMpayHp-stppa. .Llaa.au aTb neT Haaa.a RLipo npe.acTaan>rnH xax coao-

xynHOCTb HyKnOHOB, nOXO:lKHX Ha 6HnniJapaHble wapbl, HM910WHX anonHe onpe.aeneHH'!llt oO'b•' 

aM, npH'19M Ka:lKLiblll HylUIOH HSXOLilfTCH B CBSI3H __ C Henocpe.ac-faeHHO QKPY.<K~J<l.!!!nMii....6FO 

HyKnOI;ISAA-11. HyKnOHbl O'leHb ObiCTpO J:IJ;IH)KyTCSI B orpSHH'IeHHOM 06'btMe, H nOSTOMy-,anHHa , -"' ~~:.,:=.- I 

HX CBOOOLIHOrO ,npo6era Manit, CTaJJKHBaS!Cb, HyKJJOHbl OOMaHHBaiOTCSI Me:lKLil C06oll HMnynb., 

CBMH H SHepraell, IIOSTOM)' KB)Kf.lblll OT.aenbHO B3RTbiA HyKnOH He MO)K9T BM9Tb nOCTOHH-

HOro HMnynbca B Te'leHHe .llnHTanbHOro npoMe>KyTKa BpeMaHH, noae.a6HHe H)'KIIOllOB B SILI

I pe npe.acTaanstnH. cqaepu~e11Ho aHanorH<tHbiM rt~~~t;~eHifiO. MoneKyll a xanne )KHJ:IKOCTif. Ha 

STOM OCHOBSHHH Sop npCLIJ10)KHn TeopHIO KSnenbHO-)KHJ:IKOI'O H!.lpa, KOTOpaR O'leHb XOpOWO 

o6'bsc~tsmi HeKOTOpble ero caollcTaa. Mo.aenb KanenbHo-1aKoro st.opa ·ycnewHo 06'bHCHa-
liU !188 

na aeneHae U H ycroli'IHBOCTb. U npa nornomeHHH_ MeaneHHoro HeltTpo~a_.li 

KoHnennHR st.opa c: n!IOTHc ynaxoa&lllbiMK HyxnoHa~m., npoaep)KaawaHcst .ao 1950 ro

LIB, paCCM8TpHBSna H.llepHyiO peaKUHIO no LIBYM CTBLIIIHM: 

(a) lfBCTHna nornotuaeTCSI ll!.lpOM, H o6paayeTCSI KOMnayH.a-sapo. lfaCTHI!a nOJJHOCTbi(Jl 

TepHeT CBOIO. HHLIHBHLI)'BnbHOCTb B peaynbTaTe MHOrO'IHCJJeHHbiX CTOnKHOBaHHA, KOTOJlb!e 

OHa npeTepneaaeT aa KOpOTKHII npoMe)KyTox apeMeHH. 3HeprHR H HMnynbC naaa10wero 

\1 H)'KJJOHa nOnHOCTbiO llOI'nOIUSIOTCR ~OMUilYHLI .. ~LipOM, H OHO COB9pW9HHO 'He nOMHHT', xa

KHM o6pB30M OHO o6p430BaJIOCb, ( '1".~ (\.v:> c;, t.f' ) ~;v. 

(6) CnyCTSI HeKOTOpOe Bp9MR, KOTOpOe MHOrO 6onbWe apeMeHH IILI9pHOro CTOIIKHOBe

HHst, 

11 



Jlea npouecca, o6pB30BBHH9 H pacnB.ll KOMnaya.q.-a.llpB 0 JlBCCMaTpHsanHCb OT.lleDbHO, 

BepoHTHOCTb 803HHKH08eHHH onpe.lleneHHOit peaKUHH, KOTOpyiO MO>KHO HB61110JlBTb 8 na6o

pBTOJlHf>IX ycDOBH!IX 0 HBnpHMep, nornOI.IleHHe HeliTJlOHa ll.llJl.OM H HCnycKBHHe npOTOHB 0 aasa-

CRT OT: 

j (a) eepOHTHOCTH o6pB3088HHll KOMDByR.ll-ll.llJlB C nornomeHHeM Hel!TpoHa;c, 

\. ( 6) aepOHTHOCTR pacna.lla H.llpa c acnycKaHHeM npoToaa,'· 

2. 06onoqeqHBll Monenb. KoHuenuall xoMnayu.ll-ll./lpa npeo6naAana a ll.llepaol! cpaaaxe 

.llO 1949 rona. K 3TOMY 8peMeHH, 6narO.llBJlH l§onbi.IlOMy KODH'I8CTsy HBKOnneHHhiX HB6DIO.lle

HHll H 889A9HHIO MOI.IlHOJI liAepHOl! ( TBK Ha3bi889~-~~-=~£~~TBnbHOl! ) CHDhl] CTpeMHTeDb' 

'-ao pa3BHnacb o6onoqeqaaH MO.lleDb ll.llpa, Dpe.llDO>KeHHall eme 8 30-x ro.llBX, HO He COOT

seTCT808881.Ilali~H npegcTasneHHliM TOrO speMeHH 0 HH Onh!TiJ 

06onoqeqHB!I TeOpHll ll.llJlB B Cyi.IlHOCTH DJlliMO DJlOTH80DODO>KH8 TeOpHH KOMnayag

ll./lpB; o6onoqeqaall TeopHll yTsep>K.llBeT, '!TO 'i!l~tnOHhl a SlApe HMelOT onpe.lleneaaoe aaaqe-

aae HMnynbCa 8 Teqeaae 6onbi.IlOrO npot:'e>KyTKa .l'.~.~.!_HHJ 3'-ro 03HaqaeT, 'ITO ll.llJlO !18-

DliBTCll CHCTeMOl! cna60 838HMO.ll8ltCTBYIOI.IlHX 'laCTHilo ~ 

Ecna o6onoqeqaall MO.llenb 8epaa, TO KOHcpHrypauBR ll.llep O'leHb nOXO)!(R HB KOHcpHry

pBUHH 3DeKTJlOHOB 8 aTOMe, AaanorH'IHO nepHO.llH'ISCKOll CHCT9Me 3DeMeHT08 ADll H.llep Tal[

)1(9 MO)KHO COCTasHTb DepRO.llH'IeCKYIO CH.CTeMy, no.ll06HO HeKOTOJlhiM KOHcparypallHliM 3091[-

' TpOHOB B aTOMe, o6pa3ylOI.IlRM nonHyro CHCT8My0 B CHCTeMe ll.llep HMBIOTCll onpe.lleneHHble . ' 
KOHcparypaoHH HyKDOHOB, 6onee GTa6HDbHble 0 'IBM HX COCe.llH, R 3TH ll.llpB TaK>Ke liBDlllOTCll 

DODH&IMH CHCTeMaMH. B BTOMHOl! cpH3HKe nonHble CRCTeMbl XRMHqeCKH RH9pTHbi, 3TO 6naro

pOAHbie ra3&I (renal!, aeoa, aproa, KPRDTOH, PB.IlOH). CooTs~TCTBeHHO B cpH3RKe CTpoeHRll 

liApa HMeiOTCll liAJlB c-' 38llOOHeHHhiMR 060DO'IKBMH'; TBKIJe, KBK renaJI-4, KHCDOJlO.ll-(6, KBD&

I!Hll - 40 H CBHHBU - 208, 

I 
3, 06~eAHHeHHe MO.lleneA, TBK KBK TeOpRH 060DO'I9'1HOrO ll.llpB H TeOpHSI ~OMnayan-

npa HCXO.llliT H3 DJlOTHBODODO)KHbiX DOCbiDOK, ~e ORR He MoryT 6b1Tb npaBHDbllbt~ HeRo, 

o6e MO.llenH CDRI.IlKOM ynpOI.IleHbi, ,D.o noCDS.llHSro BpeMeHR .llDH tPH3HKH CTJlYKTYJlhl 

6hlho xapBKTepHbiM HBDH'IHeL.MHO)I(eCT8a JlO.llCTBeHHbiX R npoTHBOpe'!IIBhiX MO.llenel!~ 
KOTOJlhiX ABe paccMoTpeaah!e npe./lCTasnaiOT. co6oll npoTaaonono)KHOCTH. KalK.llBll Mo

nenb 6blna DpBBHDbHa .llDH orpBHH'IeHHolt 06DBCTH aueprRR H OrpaHB'I9HHOro 'IHCAB.'IBCTRU, 

HBCTOlii.Ilee BpeMll CTaBHTCJI uenb yny'II.IlHTb H Jl438RTb 8TH MO.llena, o6~B.llBRBTb BX 8 

' 
Mo.llenb, npeJlcTa BnlllOI.IlylO noaeneaae ll.llpa, a o6~HCHHTb ee aa ocuoae npaMoro 

IDpR6DR>K8HHll, T,e, '!epea\ HyKnOH-HyKOOHHble CRDbl, y 
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l 
l. To'IHhie LIBYX'!BCTH,Hhle CHDbi, XoTll npo6neMa can Me*.llY .llayMll ayKnoaa1 

He pae~peweaa, OL!HBKO L!OCTHrHyTl>Je ycnexH yKB3hiBBIOT HB T0 0 '!TO CKOpO Mbl CMO:H 

om~cBTh IIYKD~H-HyKDOHHY~· nocnenaae TO'!Ht,IB .llaHHbie no pacce!IHHIO ueAxpp• 

npc;TOH~X-H 3JleKTJlOHOB JIB HyKDOHBX H TeopeTR'!eCKBll HHTepDp8TBilHR aTHX L!BHHbiX 

onpeneneHJibie peaynbT,BTbi. HeKOTOJl&Ie nonpo~JIOCTH coapeMeallbiX .npo6.neM a aay'!e 

J::lBYX'!BCTH'!Horo BaaHI,«O.llellcl'aHS noMei.IleH&I B npano)KeHHH I. Mbi u'a.lleeMCll, '!TO 

I lll~H-;;;· 3THX npo6neM 1noaaonli~- 6onee nonHo o6~liCHHTb HyKnoa-uyKnOHHYIO cany,·l/' 

,D.pyroJI nepeneKTifaHbllt MeTo.ll paapellleHHll npo6neMbl .llBYX qacTRil 3BKDIO'!Be 

acnonb30BBHHH Moneriell g.llpa. Mo>KeM na Mhi npe.llCTBBHTb napaMeTphi Mo.llena '!E 

HYKDOH-HYMOHHbie CHDhl ? ,O.ae pa3DH'IHble CHDM, KOTOpble HBB03M0)KH0 p43DH,l1Tb I 
'·----- ·- ·- ··-·-·· ··-·--,...-.,•~--- ~ ' 

qe nayx Ten, .llBIOT paanR'IHble pea.ynbTBT_~ a aa.lla'!e MHorax T;.n, a 1 cne.lloaa-i'enb8o 

··--·----- ..... ·:r~=.~ 
npHHURne raa.llB'IB M!!2,illlt. Tan MO)I(BT .llBTb 6onbllle au{popMBUHH 0 ll.llBJlBhiX OHDSX·0 • ....-; ....;..---.. -_.,.,-
3B.QB'IB :!lByX Te~~ 

B nocne.llaHe ro.ci&I 6bin .llOCTarayT aeKOTOJlbill ycnex a onpe.lleneaaa H)'KDOH;.HJ 

HbiX CHD, Mb! nonarae,M, ·'ITO B KOHU9 KOHUOB 6y.llyT onpe.o;eneHbi aeo6XO.llHMbie ./lOll 

MBHHll CTpoeHBR B.llpa XBJlBKTepHCTHKH 3TOl! CHnhl, 

2. Heo6xosaMOCTb a xapaKTepHbiX napaMeTpax. CoapeMeaaall KOHoenoHll o Ht 

npe,z::tCTa'llnlleT C060l! ~RIO TeOpHH 060DO'Ie'IHOII MO.lleDH H KOMnayH.ll-R.llp8, CE 

06Hapy>KHDH 0 'ITO R.llJlO COCTOHT H3 C9p.lluesHHbl 0 KOTOpyiO MO)I(HO onHCBT~=-~bKII. 

pBMeTpaMH Il nOX0)1(6J! HB K4nenbHQ-)I(HJlK06 ll.llpO, CepnueBHHB OKpy>KeHa o6nBKOM 

HHTenbllo cna6o B38HMO.ll9l!CTBylOI.IlRX •aaneHTHblX• HYKDOHOB, BepoliTHO, 3T8 KOHoeno 
" .......... 

H3MeHHTCR CHDbHO 'no M6pe HBKODDetiHR HOBbiX .llBHHbiX, 0.llHBKO B HBCTOBI.Ilee Bp8Mll 

, CTBTO'IHO BblliCH6Hbl napaMeTphl STOA\MOLieOH, 'IT06bl MO)KHO 6b!DO KODH'!8CTBeHHO no 

I 
'lpeaynbT&Tbl MHOrO'IHCOeHHbiX 3KCDepHMBHTOB, 

Tai()Ke DODHOCTblO p83DH'IHbl H TeopeTH'IeCKRe M8TO.llbl ODHCBHHII .llBYX npOTHBOI 

Hb!X Monenell - 060D0'19'1HOl! H KOMD8yH.ll-ll.llpa, 8bi'!HCnRTb DpO.llp06HOCTH HH./lHBHJly. 

Hb!X COCTOHHH>1 B MO.!l9DH KOMDayH.ll-ll.llp8 'lpeaBbl'laAao cno)KHO, Beany '!'Oro, 'ITO 

B31lHMO.!l81tCTBHH ,Y'IBCTByeT MHoro 'IBCTHU, 3TH CB.OliCTaa{Yno6HO onpenenHTb TO/tbKO 

UOMOI.Ilb!O CTBTHCTHKH;] 0.llH8KO .llDll OnHCBIIHll cneuutpH'IeCKHX CBOJICTB OTHOCHT6DbHO 

CBH3aHHOII CHCTeMbl MO::i<HO npHMeHHTb TedpHIO B,03MYLUBHHl!, XOJlOUlO npHMeHIIMYIO Dp 

'lliCneHHH Op6RT nnaHeT H TpaeKTOpHit 3DeKTpOHOB B 8TOMax,\I3KCDepHM9HTBnbHO ycTf 

DH"j 'ITO ·l\;OA< I<O~_JlPHMeHl1Tb \TeOpHIO B03Myi.IleHHl! .llDll• Bbi'IRCDe.HHll. cneulfcpH'I6CKHX nO.ll 

HOCTell .COCTOliHHII R.ll!JB\1 , 

TaKRM 06pa30M npHI.IlUR K OTIIOCHT9Dbll0 CDO)I(HOMy DODO>KeHHIO B Jl83BHTHR TeO 

I I tl)~bt'\C> .. 
SIZ!pa, KOr.lla HBKOTOpbl9 cnei,(Hqrrt'leCKHe no.llp06HOCTR COCTOliHHH llL!JlB MO)KHO Bhi'IHCD 
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o6pB30BBHH9 H pacna.z::t KOMUBYH.z::t-H.z::tpa, pBCCMBTpHBBnHCb OT.z::t9nbHO, 

onpe.z::teneaaoll peaxuaa, KOTopyro MO>KHO aa6Jtro.z::tBTb B na6o

aanpaMep, nornomeaae aeliTpoaa H.z::tp.oM a acnycxaHae npoToaa, saar,t-

o6pasoBBHHH KOMnaya.z::t-H.z::tpa c nornomeaaeM aeliTpoaa;'

pacna.z::ta H.z::tpa c acnycxBHHeM npoToaa,'· 

KoauenuaH KOMnaya.z::t-H.z::tpa npeo6na.z::tana a H.z::tepaoll ~H3HKe 

6naroaapH {§onblllOMy KOnH'I9CTBy HBKOnneHHbiX HB6nro.z::te

( TBK HB3biBB9M~~ _:_~H-oJ:l6_H_~~~oll ) C~~ CTp9MHT9nb" 

MO.z::tenb H.z::tpa, npe.z::tnO>K9HHBH 9Ul9 B 30-x l"O.z::tBX, HO He COOT

Bp9M9HH , HH OUbiTW 

H.z::tpa B CylllHOCTH UpHMO UpOTHBOUOnO>KHB T90pHH KOMUBYH.z::t

yTB9p>K.z::t89T, 'ITO ~KnOHbi B H.z::tpe HM910T onpe.z::teneHH09 3HB'ie-

6onblll0l"O npoMe>KyTxa S.~~-e_aaJ31ro 03HaqaeT, 'ITO H.z::tpo Ha

asaaMo.z::tellcTBYJOlllBX 'IBCTHil, ~ 

MO.z::t9nb Bepaa, TO KOH~HrypBUBH H.z::tep 0'19Hb llOXO)f{H HB KOH~Hry

BTOMe, AHBnOl"H'IHO ll9pHO.z::tH'I9CKOll CHCT9M9 sneMeHTOB .z::tnH H.z::tep TBK"" 

nepHO.z::tH'I9CKy10 CHCT9My, noao6HO H9KOTOpbiM KOH~HrypauHHM snex

IVIOUlHM U01IHYIO CHCT9My, 8 CHCT9M9 H.z::tep HM910TCH Ollpe.z::teneHHbi9 . ' 
6onee "T86HnbHbl9 0 '19M HX COC9.z::tH, H 8TH H.z::tpa TBK>Ke HB!IHIOTCH 

8 BTOMHOII <j:JH3HKe llOnHb19 CHCT9Mbl XHMH'I9CKH HH9pTHbl, STO 6naro

H90H, aproa, xpRnToH, pa.z::toa), CooTB~TcTseauo a <j:Jasaxe CTpoeHHH 

C 38ll01IH9HHblMH o6onO'IKBMH', TBK[Je, KBK renHI!:-4, KHCnopoa-16, KBnP" 

Tax xax TeopHH o6onoqeqaoro H.z::tpa a Teopaa 1oMnay~a

onono>KHbiX nocblnox, ~e oaa ae MoryT 6biTb npaaanbllw'J Hcao, 

ynpomeHbi. !lo nocneauero apeMeaa ana ~H3BKH cTpyxTypbi 

HBnH'IHe\' MHO>K9CTBB pO.z::tCTB9HHhiX H llpDTHBOp9'1HBhiX MO.z::teneliJ L~ • 
npe.z::tcTaBnHIOT co6oll npoT&Boiiono>KuocTH. KalK.z::taH Mo-

orpaaaqeaaol!: o6naCTH SHSpl"BB H Ol"pBHB'I9HHOl"O 'IBC4A 'IBCTBu, ' 

CTBBBTCJI uenb yny'llllHTb R p83BHTb 8TH MO.z::tena, o61>9.z::tHHHTb BX B 

B BnHIOUlyro llOB9.z::t9HHe H.z::tpa, B 061>HCHBTb ee Ha 0CHOB9 llpHMOl"O 

Hyxnoa-ayxnoHHbie canhl, \" 
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L_ To'IHbie ,gavx'iaCTH'IHbie CHRbi, XoTH npo6neMa can Me>K.oy .z::tByMH ayxnOHBMH eme 

He paspeweaa, OtlH"XO tlOCTHl"HyTLie ycnexa YKB3b!BBIOT HB TO, 'ITO CKOpO Mbl CMO>K8M 

Oli,CBTh IU'KI!~H-ayxnOHHy~. nocneaaae TO'!Hb19 .z::tBHHb19 no pacceHHBIO geQTpngpn Ilia 
"'"' 1'0H~X-H Stl9KTpOHOB liB HyKnOHBX H Teop9TH'I9CK8H HHT9pllp9TBUHH S'rHX .z::tBHHbiX .z::tBnB 

onpe.oeneaabze peaynbT,BTbi, HexoTopbze no.opo6nocTH cospeMeHHbiX npo6neM a asyqeuaa 
., ' 

{lBYX'IBCTH'IHoro Baaa>,co.oeJicl'&Hs noMemeHbi a npano>KeHHH I. Mbi a'aaeeMcH, 'ITO paape• 

/ weu~·STHX npo6neM 1noaaonH~ 6onee nonuo o61>HCHHTb uyxnoa-ayxnouayro cany,vf 

!J.pyroll nepcneKTKBHhiJI M9TOtl paapeWeHHH npo6neMbl llBYX 'IBCTBil 3BK1IIO'i89TCH B 

acnonb30BBBHH MQ.oeriell Sl.z::tpa. MolKeM na Mbl npe.ocTBBHTb napaMeTpbi Mo.oena 'U!pe:;~ 

ayxnoa-ayxnoHRhie canhl .. ? !lae paa~~:Hhle canM, ~~~op. bi. ~~-~3:'>KHO paanH'IBTb a aaaa..;\W\7.·_ •. · 

'19 llBYX Ten, llBIOT paanH'IHhle pe3y1IbTBTbl B 3B.z::taqe MHOl"BX Ten, K
1

cne.z::tOB8TenbHO, B v. ·,.i' 

npaauane-l}aa~_rKZ: .. T~ Mo>KeT aa-;:, 6onbme ~~¢;~:: o H.oepa&Ix canax-,. 'iBM · '·iiY, 
3B.z::t~'iB :l:IByX T9~~ 

B nocneaaae ro.ci"' 6hin aocTarayT uexoTopbiii ycnex B onpe.oeneaaa ayxnoa-ayxnoa

HbiX can. Mbi nonarae
1
M, -'ITO a xouue xoauoll 6y.oyT onpe.oeneHbi aeo6xo.oHMbie .z::tnH noaa

MBHHH CTp09HBH Htlpa xapaXTepHCTHXH STOll CHnbi, 

2. Heo6xo,gaMOCTb a xapaxTepHbiX napaMeToax· CospeM.eHHaH xoauenuHH o ll.z::tpe 

npe.z::tcTaanBeT co6oJI ~RIO Teopaa o6onoqeqaoll MO.z::tena a KOMnayaa-H.z::tpa. Cell'lac 

o6aapylKHnH, 'iTO HllpO COCTO\T H3 cep.z::tu9BHHbl, KOTOpyro MO>KHO OUHCBTb~~-~~~H na

p8M9Tp8MH II' noxo>KeJI aa KanenbHo->Ka.oxoe H.z::tpo, Cep.oueBaHa oxpy>KeHa o6naxOM cpaa

HHTenbHo cna6o ssaaMo.oeJicTsyromax ~.saneHTH&!:• HyxnoHos, BepoSITHo, STa KOHuennHH ae 

H3M9HHTCH CHnbHO 'no Mepe HBKOU1IE»!HH HOBbiX tlBHHblX, 0.0HBKO B HBCTORW:ee Bp9M51 H9.z::to- ~~ " 

CTBTO'IHO BbiSICH9Hbl napaMeTpbi STOJI MO.OenH, 'IT06bl MO>KHO 6blnO KOnH'I9CTB9HHO ll01IY'lB1'b ll • 
~~llbTBTbl MHOl"O'IHCn9HHb1X SKCilepHM9HTOB, ... 

TaiC,)K9 nonHOCTbiO pasnH'IHbl H T90p9TH'I9CKH9 M6TO.z::tbl OUHCBHHll llBYX npoTHBqnono>K-

HbiX MO.z::t9119ll - o6onO'i9'1HOJI H KOMilBYHtl-ll.z::tpa, Shi'IHCnHTb npo.z::tp06HOCTH HH.z::tHBHtlyBnb

HbiX COCTOHHH>1 B MO.OenH KOMUByH.z::t-a.opa 'lp93Bbi'IBltHO C!IO>KHO, BB11.z::ty TOl"O, 'ITO BO 

B3QHMOaellcTBHH .Y'IBCTByeT MHOrO 'iBCTHU, STH CROIICTBa(Y.oo6HO onpe.oenHTb TO~bKO C 

llOMOUlbiO CTBTHCTHKH;} 0.z::tHBKO tlnH OUHCBHHH cneuH'cpH'I9CKHX CBOIICTB OTHOCHTenbHO cna6o 

CBSI38HHOil: CHCT9Mhl MOX<HO UpHM9HHTb TeqpHIO B03MYul6HHJI, XOpOlllO UpHM9HIIMyiO npa Bbi

'IIIC119HHH op6RT UllaHeT H TpB6KTOpHII Sn9KTpOHO~ B 8TOMax,\I3KCil9pHM6HTBnbHO yCTBHOBH-1 
. ' . 1 

na'j 'ITO .MO),< HO .. JlpHM9Hl1Tb JT90pHIO B03MYlll9HHli tlllH, Bbl'IHCneHHll Cll9UH~H'I6CKHX no.opo6• O 

HOC1·el! .COCl'bliHHJI ll.z::tpa\1 . 

., 
TaKHM o6p830M UpHWnH K OTIIOCHTenbHO CnO>KHOMy nono>K9HHIO B p83BHTHH T90pHH 

' ~ T:O~bKI> , 6 lltlpa, KOl"tlB H KOTOpble Cll6£1HqJII'IeCKH9 UO.z::tpo HOCTH COCTOliHHH S!.Opa MO>KHO Bbl'IHCnHTb H. 
~ . 
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~- cpaBHHTb C pesynbTBTOM 9KCnepHM9H~j11;'~,,8 HaCTO!IW99 Bp9M!I B T90pHH HM99TC!I MIIOI"O 
' --

Uaj?~MeTpOB, He U03BOn!IIOWBX 0JlH03Ha'IHO Cp8BHHTb Bbi'IHCneHH!I C pesynbTBTaMH 9KCU9pH-

M9HTa, 

3. CeneKTBBHoe aosOym,lleHHe ·ypoeHe.!l. OcTaeTcR ewe MHoro ueHcHocTell, Hanpa-

~oo~ep, e peaKUHB Jle.!!TpoHa Ha asoTe-14 c acnycKaHae~oo~ HeliTpoHa Ha6niOJl89Mble pesoHaH

Cbi COOTB9TCTBYIOT 9H9pi"H!IM B036ymJl9HH!I OKOno 25 MsB a· KOMnayHJl-RJlpe KRCnOpOJla-

16. l13B9CTH00 'ITO pacc:!J:O!IHH9 Jooi9)!(JlY ypoBH!IMH npa 9TOA 9H9pi"HH BOs6ymJl9HH!I JlOnmHO 

6b!Tb MHOI"O M9HbW9 0 '19M nony'leHH09 H3 onbiTa, llJapRHbl 9B9p1"9TH'I9CKRX ypOBHell yKa-

3biBaiOT Ha o6pasoaaHae KOMnayuJl-RJlpa, OJlHaKo yrnoBoe pacnpeJleneHae 'lacTau yK83btBa· . 
9T Ha B3aHMo.J;l.~_!~.I.iUl-~~-c;ll&3aHH!l!~.,~l!.2,J.!!~H-~~!!,29TB HJlpa, c-- , • I 
TaKa!l peaKilB!I He MOlK9T HJlTR C OJlHOBpeMeHHblM o6pa3oBaHR9M KOMnayHJl-RJlpa II npR- , 

MbiM B3aHMO.qeliCTBRelool CO cna6o CB!I3aHHbiMH HyKnOH8MH, HymHO Jlpyroe, npaBHnbHOe 
• 
o6~RCH9HHe 9TOI"O !IBneHH!I, 

a.. HoBbie Jl0CTH)!(9HR!I B T e X H H K e y C K 0 p e H H !I 

K cq:acTbiO, JlOCTRmeHH!I s~tcnepRMeHTanbHoll RJlepHoll ¢asRKR nosBonRIOT cosJlBTb 
I 

npR60p Jln!l nocTaH9BKB Onb!Ta no npoBepKe T90pRR. 60nbWoe KOnR'IeCTBO npH60pOB Jln!l 

;npoeepKR TeOpHH nOKB ewe He nOCTpOeHO, TBK KaK 9TO o6opyJl088HR9 H~CTOnbKO HOBO, 

'ITO H9B93MOlKHO BaATH Cp9JlCTBa Jlnll e.I"O IJOCTpaAKJi, TeM He M~Hee MO)!(HO 6b1Tb yse

peHHbiM0 'ITO HOable npa6opb1 6yJlyT cosJlaBI.I a nosaon!IT npoBepHTb TeopHIO, 

1. l1cnonb30BaJIR9 TO'i!!Oit T9XHRKH. Eonee TOI"O, cneJly9T UOJl'l9pKHyTb, 'ITO npow

nbiA OUbiT UOK83an, 'ITO 6yKBBnbHO .80 BCQX cnyq:agx BB9Jl9HRe HOBOII KpyUHOII B!tCnepRMeH

TBnbHOA TeXHRKH nosaonsno ue TOnblto npoeecTH 6onee wapo1ty10 acctteJlo&aTenbCKY~ npo

BepKy cywecTBYIO.~JIX I"BU0Te3 H Teopall, BO H UpRBOJlBno It OTKpbiTHIO coaepweBRO ao

BbiX aaneaall~ae paMOK paaee cywecT&osaawax TeopaQ 3To q>aKTR'IBCKB a onpeJlenlleT 

OJlBH 83 OCHOBHbiX apryMeHTOB 38 H~UOnb3088HBe TO'IHOA SKCnepBMeHTBnbHol TeXHRKB B 

o6nacTa accne,aoeauaa nepao,aaq:ecKoll CBCT&Mbl, npe:lK,ae H9JlOCTYnaoA JlnR sax. 

2, . Tanw fC!tOPRTene!l, nocne,asae ,QOCTB:lKeBB!I B TeXRBJte YCKOpeSBll noseOnlliOT Ha

Jl9!1TbCR, 'ITO CKOpO 6y,ayT UOCTpo9Sbl sneJtTpOCT8TH'IeCKBe yCKOpBTenB .tlnSLDp9TOHOB sa 

36 )• ,aa:lKe 6onee Msa. 3ne!tTpOCT8TB'IBCKBe ycJtopaTena RBnRIOTCR npesocxOA&biMB npa

is~pBM~, ,ana asyq:eaaR cTpoeaaR g,apa. paa n03Bon&~T nony'laTb, MOB09BepreTa'lecKHe 

Uy'IKB, Ccp0KyCBpoB8Tb B~, ~. '1'0'111:)' B CBOOO,QHO M8S51Tb BX 9H9pi"BIO BO IIQeM ... A.IAIIA3QJ18 

saepr•li ycaopaTena. Eonee Toro, wo:~~tso nerxo cweaaTb po,a '14.C:,~n a ny'!Jte, npll'leM 

&Ta BOaNOlKROCTb onpe,aen&eTCR B3o6peT8T8nbHOCT~ KOBCTpy&TO~ BOBSOI"O BCTO'IHB!t8, 

Pa3p860T8Bbl DHKIIOTpoBbl, KOTOpble ll&IOT ny'IKB C 6onbi,UBM TO!tOM B U03B9naiOT 
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MeH!ITb suepi"HIO ny'IKa, 3TH UHKnOTpOHbl MO)!(HO HCnOnb30BaTb Jln!l H3y'leHitl 

HJlpa npH 6onbWHX suepraRx. 

Ce.!l'iaC cTanH JlOCTynHbl sneKTpoHHbie naHeliHbte ycKopuTenH c 6onb0Ht. 

Ke Ha SHepi"HH JQQ~.ft. 8,!>1_ll!e ___ f.1~~ 3KCUepHM9HT.bl Ha nHH9itHbiX yCKOpHTen~, 

HH<f>OpMallHIO 0 !IJlpe, l].anbH9l!W8!1 pa3pa60TKa naHeA:HbiX )'CKOPH'!'en&ll UOSaO; 

ewe 6onbwee KonKoiecTBO KHcpOpManaH, nonesRol! Jln!l pasBHTH!I TeopRH, 

;>'CKOpRTena 'lacTBn C &Hepi"H!IMH Ha BbiXOJle Bb!We 100 Msa Jl8IIR OW 

B nosHaHae CTpoeHH!I R.Qpa,, npoi"H03 B HCnonb30BaHHH STHX YCKOpBT8liEIJI B 

cTpyKT)'pbl !IJlpa Bbll"n!IJlHT 6onee 6naronpH!ITHblM, '19M B HCCneJlOBaHJ!IJX an 

q:aCTHUo 

/ 
S. YcrpaHeHHe orpaHH'IeHRll. 3KcnepHM9HTaTopbi Jlonro~ apeMii ~T 

HeRR II B npoeeJleHHH onbiTOB no npoaepKe TeOpHH, BBRJly orpaHR'I9Hitltt-.:x;:E I ''I .... 

JlOCTyUHbjM SKCnepRMeHTanbHbiM o6opyJlOB8HH9M:' /ycKOpRT~n!, He Jl8Ba; ''ybfc 
' 

&HeprHII, 7HeB03MO>KHO 6btn0 o6pa6oTaTb Heo6XOllRMOe KOUH'IeCTBO ,QaH~blx',~,' 

HnB HHO~~!l_&MeTpa Uy'IKa 6btna aey.QoBneTBOpRTQnbUOII,_ OTCyTCTBRe, C<;)Q 

npB60pOB HnH HeCKOnbKO H3 9THX <f>aKTOpOB 119 D03BOn!liiH UpOBeCTR 9KCDe~J 

l1ccneJlyR onpeneneHawll acneKT CTpoeilaa RJlpa, oTaenbHwll KccneJlOI 

'JlQH 6bln paspawaTb '18CTb STOll npo6neMbl, COOTBeTCTBYIOW)'IO HanpaaneH~Il 

TOpHR, C p83BHTRQM HOBbiX ycxopHTene.!l nOjJBHTC!I B03MO>KHOCTb OTB9THTb 

DOCTaBneHHb19 TeOpReJI, a He TOnbKO BblUOnH!ITb Te ·9KCUepRMeHTbli KOTOpbl~ 

JlOCT)'UHOe o6.opyJlOBaHHe, 3TO c6namaeT TeOpHIO H 9KCnepHM9HT, R reo_e_e.r 

M9HTatop CTHMynapyiOT Jlpyr Jlpyra B JlanbHeli:WeM nporpecce, 

4 1 Heo6XO,IlHMOCTb B &H!!preTK'JecKoM paspeweHKH. l1syqeHHe CTPYK~ 

roe apeMH, sa.aep>KHeanocb~~oll paspewaiOwe,~ -~"~2-A.-~f~22.1!!~~oro o62 

cneJlOBaTenb Hll paccMaTpHBan onpeJleneHHblll aHepreTa'!ecKHll ypoaeilb, a 1 

sHa'leHHe aecKOnbKRX ypoaaell, npK'IeM cpe,aHee sHa'leHHe 6panocb He no ~ 

TO!IHHRM, KOTOpble MO>KHO RHTepnpeTHpOBaTb0 a B Hero BXOJlHnH &H9pi"8TH"' 

onpe.aeneHRblM o6p830M B;hi6plli!Hb1M B9COM,' 

6 'HCcne,aoaaHHHX OTHOCRTenbHO l!ei"KHX !1Jl9p,' UOJl06HbiX KRCnopoJ1y, 

meHHbte 'laCTHilbl c ~HepraRMH E~~!l TeM, '1To6~ oaa ,M?I"IJH c 

HRKaTb a g,apo. B accne.aoaaHRRx saepreTK"'ecKRx ypoeHell .JtacnopoJla-16 

60M6apJlRpyiOTC!I UpOTO!laMR, npH 9TOM SH9pi"H51 aos6ymJleHH!I !I.Qep KHCnO 

6btTb He Mea,e~ 12,113 Msa. PasaoCTHOCTb 9Heprerll-'!ecxax ypoaHell _KH 

' \ 

nacTK 12 Msa cocTaBnReT aenH'IBHy, MeHbWYIO 0,25 Msa, cne.aoaaTenbHo 

WH1'b ypoaaH, wapaua saepreTR'IecKoro cneKTpa ny'IKa JloJllKB8 6b1Tb He 
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sxcnepHMeH:x;.a;,,B H8CT0lU!lee Bp8Mll B TeopHH HM88TCll MHOI"O 

!OlllKX O.llH03H8'1HO CpaBHKTb Bbl'IHCJieHKH C pesyJibT8T8MH BKcnepe-

OcTaeTcll eme MHoro aescaocTell. Hanpa-

acnycxaHaeM HeltTpoaa Ha6niO.naeMble pesoaaH-

25 ~sa a xoMnayH.n-ll.npe xacnopo~a

npa BTOII aaepraa aos6yJK~eHHll ~OJIJKHO 

, '18M nony'leHH08 K3 Ofib!TS, illBpHHbl 9HepreTH'I8CitHX ypOBHell yxa

ae xoMnaya~-s.npa, o.nHaxo yrnoaoe pacnpe~eneaee 'ISCTHil yltSSblBa· 

~aCTlUl.CO .CltS_QQ~ •• !l,~~~~~.!_'!_OBee.!!.2£TH ll.npa, i 

H~TH• C O~HOBpeMeHHbiM o(5pS30BSHH8M KOMnayH~-~~~pa H npll- I 

CBll3SHHbiMH HyMoHaMH, HyJKHo ~pyroe, npasenblloe 

~OCTHJK8HHll B T e X H H K e y C K 0 p e H B ll 

IIocTaJKeaes sxcnepHMeHTSJibHoll ll~epaoll ¢asaxe nosBOJilliOT cos~aTb 

no npoaepxe Teopaa. Bonbllloe xona'leCTBO npa6opoa ~Jill 

8l!le He fiOCTpOeHO, TSK KSK &TO o(5opy~OBSHH9 H~CTOnbKO HOBO, 

cpe~CTBS ~Jill ero IIOCTpaA!tli, TeM He M!!Bee MOJKHO 6b!Tb yae

C03~8Hbl H fi03BOnliT npOBepHTb T90pR10, 

Bonae Toro, cne~yeT noJl'lepKHyTb, 'ITO npom

acex cnyq;asx aae.neaae aoaolt xpynaoll axcnepaMea-

He TOnblto npoaecTR 6onee wapoxy10 accne~oaaTenbCJtyJO npo

a Teopall, HO a npaao~sno x OTKpblTRIO coaepweaao Ho

cymecTaoaaswax TeopaQ 3To !paJtTH'Iecxs a onpe~enseT 

SPI"YM&HTOB 38 BCilOJlb30B8HB9 TO'IHOII 9KCilepBM&BT8nbHol TeXHBK1 B 

nepao~H'I9CKOII CIICT&Mbl, npelK~e H&~OCT)'RROJI ~nll HBX, 

tB~eneJI, nocne~HHe ~OCTBJK9HRJI B T&XHBit& YCKOpeHBll D03BOJllliOT Ha

DOCTp09Hbl sn&KTpOCT8TH'I8CKR9 YCKOpBTenB ~nSLppoTOHOB HB 

3n&XTpOCTSTR'I8CKB8 ycXOpBTenB llBnliiOTCB llp&BOCXQABWMB Dp&-

CTp09HRB ll~pa, ,OaR R03BonBIOT nony'I8Tb
1 

MOR08H8pi"8TB'lecKHe .. 

R CB060~BO M&RliTb RX &Bapi"BIO BO ~M .. .Q.JUIIlii3QJ18 

TOI"O, MO)KBO nerKO CMeRBTl> po~ 'l4.C.~Il B ·ny'll:e, Rpll'l&M 

lmpe~&nB&TcJI R3o6p9TST8JlbHOCTb10 XOBcTpyKTOp~ ROBBOI"O BCTO'lHBit8, 

llHMOTpoRbi, KOTOpbl& ~SlOT RY'lKB c 60Jibl!lBM TOKON 8 D03BOJIBIOT 
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MeHliTb 9H9pi"KIO Dy'IKS, 3TH llKKJIOTpOHbl MOJKHO HCD0Jlb30B8Tb ,!lJlll H3y'l&RRll CTpO&HKll'' 

ll.npa DpK elOJibWHX 9H8pi"HllX, 

Ceii'ISC cTSJIHo ~OcTyDHbl aneKTpOHHble JIHHeliHble YCKOpHTena C 6onb~RM TOKOM B DY'l" 

xe aa saepraa JQQ_ll_ ~.!>llll~_l1~!1.~ 3xcn&i)HMeHTbi aa naaeilab!x ycxapaTen~\eana neaay10 

HHcj:>OpMSUHIO 0 ll~pe, .Uanbll&ltWall paspa60TKS nHH&IIHblX yCKOpHTenell no::iBo~RT, llOJIY'IHTb 

ewe 6onbwee· xona'lecTBO ea¢opManae, nonesHall ~Jill pasBHTRll Teopaa. 

YcxopeTena qacTHn c &HepreHMR aa B&Jxo.ne Bb!We 100 ~aB ~ana omyTHMblll axn~~ 

B D03HSHHEi CTp08HHll ll~pa.: npoi"H03 B HCDOnb30BSHRH_ 9THX YCKOpHTenell B RCCJie~OBSHKliX 

CTpyKrypbl ll,!lpa Bbii"nll~HT 6onee 6naroDpKliTHblM-, '18M B KCCJI&~OBSHHRX sneMeHTapH~Ill; 

'ISCTHU; 

3. Yctpaaeaae orpaHH'I9HIIl!. ·· 3xcnepaMeHTSTOpbi .llonroE1 apeMll licnb!TbiBBna saTpy ~

HeHRll B npoBe.lleBHK ODbiTOB DO DpOBepxe TeopKR. BBR.Ily orpaHH'I8HRJI, ~SKJIS.IlbiB89MblX " 
I I ! 

.llOcTynabJM axcnepHMeHTanbHbiM o6opy.lloBaaaeM:' lycxopaTenb He ~aaan 'aymaoro .llRana.soaa 

BHepral!; 'HeB03MO:lKHO 6&In0 o(5p~60TSTb -He06XO~HMOe KOnH'I8CTBO ~SHHbiX 0 ·ro'IHOCTb TOI".B 

ana HHO~~~_!l-~MeTpa lly'IKS 6&Ina H8Y.IlOBneTBOpHTenJoHOI, OTcyrcTBHe COOTBeTCTByiOWHX 

npa6opoa ana aecxonbKO as 9THX cj:>axTopoa ue nosaonllna npoaecTH axcnepaMeHT. 

Hccne.llyll onpe.aeneaablll acnexT cTpoe.Haa ll.llpa, OT.Ilenbllblll accne.noaaTenb Bbiuy)l(

~ea 6bln paspewaTb 'ISCTb aToll npo6neM&J, cooTBeTcTayroWyiO aanpaaneHHIO ero na6opa

Topaa. C p83BHTII9M HOBbiX yCXOpRTenel! ROli!BHTCll B03M0)1(80CTb OTBeTRTb HS BODpOCbl, 
.... 

nocTaaneHH!>,'e Teopaelt, a ae TOnbKO B&JnonHliTb Te -sxcnepaMeHThli xoTop&Ie nosaonli&T 

.llOCTynuoe o6opy.lloaaaae. 3To c6namaeT TeopaiO a axcnepRMeHT~~-Jl&Tax~a axcnepa

MeaTa~op CTHMynapyroT .llpyr Jlpyra a JlSnbHellweM nporpecce. 

4. Heo6xonaMocTb B saepreTH'{ecxoM paspeweuaa. 11syqeuae cTpyKTypbl 11~pa ~on

roe Bp8Mll· 3S.Il8PJKHBSnOCb M~OI pas pew 810W~A e"~~~~~-~!l.~~?P.!!,OI"O -2~2£11AQ.D.U,Wl• Hc

cne~oBaTenb ae paccM&Tpaaan onpe.lleneaabllt aaepreTB'IecxHI ypoaeab, a Hsy'lan cpe~aee 

sRa'leaue aecJtonbKHX ypoaael, npa'leM cpe.llaee saaq;eaae 6panocb ae no a~eanbHbiM coc

TOliHHliM, KOTOpble MOJKHO KHTepnpeTHpOBSTb, a B Hero BXO.IlRnH aaepreTH'I&Cltii:~i~'~llbBHH c 

onpe~eneHH&JM o6pasoM Bbi6pSH!l&IM aecoM. • 

B ·accne.llOBSHHSlX OTUOCHTenbHO JlerKHX ll.llep, DO.Il06HblX KHCnopo~y, HyJKRbl sapsi

JKeHHb!e '!SCTHilbl c ~Hepr&llMRE~~~t TeM, 'IT06b! OHH ,MOI"I!H ,CBo60.IlHO npo

HHK8Tb B ll.llpO. 8 Rccne.llOBSHBliX 9H9preTH'I8CXHX ypoaael KHcnopo.na-16 ll.llpS 830Ta-t5 

60M6ap~BpyiOTCII npOTO~SMH, npa aTOM 9H8pi"Hll B036yJK.neHRll ll.nep KHCnOpOJlS .llOn)I(HS 

6&ITb ae MeRe~ 12,113 ~as. PasaocTaocTb aaepreTH'Iecxax ypoaael! xacnopo.lla-ltl 8 o6-

nacTH 

WH'f'b 

12 ~BB COCTSBnlleT aenH'IRHy, MeHbWYIO 0,25 ~aB, cne.llOBSTenbllo, 'IT06bl paspe

)'pOBHB~ wap~aa aaepreTH'Iecxoro cnexTpa nyq;xa JlOJIJKaa 6b1Tb ae 6onee 0,25 Mas. ., .. 
15 



I
' I' ' 

'.'' Ecn8 aylKHO sa~~~·--~~~o!S~oc~a. oTaehJoHoro ypo&Hll, To noaa.cio!SIITc& ny'tOK c saepr9Til'l&c· 

, .'~ .Jt8M eneKTpOM, .:asaqJi're.iqoHO. ME!Hb1lJBM_ pj!CCTOliH8ll M81KJ:ly .YPOBBllM8 1 qlaKTB'leCJtll .Clnll lf3Y'lEI'"' 

k,.,:, ' .R8ll yposlieA ~e B I!OI'It8X R.ClpSX. Yll~Tp86.nRIOTCll n.y'lK8. C. 9llepreTH'l8CK8M CD8KTpOM B 

f:' lec:JJ;~blt~~f THlK91li>IX Hapax 8~!I_~~~~JtRe ~pG~~~-l!!£_nOnOlK9Rbl 6n~'lKe,( 8 aaeprllll 

f;•' .. aepBlKeaaoll qacT8lll>l aoruKaa 6b1Tb aaa'iaTenJoHo 5onbllleA c 'taM, 'lT06bl oua Morna 6bl cso~ 

,

" !Soaao npoH8KBYTb s Kapo; TSKRM o6p~aoN, p43pewaJOU:UlS. C:ana. n. pa6opa no aaepra8 aolllK-' , .. 
·' 1 sa ISI>!Tb MHOI'O Sb1W9 1 8 npo6neMbl CTSHOSllTCII !Sonee CI!OlKJII,;M.. '· ! ' 

~ '. ', . ' 
5. noo6enw s IHsboPNan88, B 1960 roay s CWA; 6_blno l~bKO 2 aneKTpocTaTB'lec~ea:x 

. \ ,,., ":} ., 

,
( ycKOp8Tellll 8 aeCJtOnbKO ll8KllOTpOH08, KOTOpbl8 A888ll'(''M~.~---H!:;Pir'eTa.~":~?e ri}'IKa C aaep- , , 

\,,-. .., 

:: raell Sl>!We 8 Mas. ·noaTOMy RMenRCb .Cl8H8bl9 06 811;8pr91-'!r'leCKRX ypOSllllX MHOI'HX Raep , 
~>' ' ' I '~ 
~{ nonyqeaa~>~e c noMo~biO aapslKeaablX qacT8ll c aaepr~,a ~o· 8 Mas, 8 naw1> oTaenbB~>~e 

( ,ClaHHbl9 anll aaepreTII'I8CitBX yposaell HeKOTOpblx R.Cl9p0 llo.II)"18HRb18 SllpR;)KeHHbiMH 'I!ICTR-

C· uaMB, c aa·epraeA Sblwe 8 Mas. He cyt.uecTsoaano nonaoA Ta6nanbl BaepaMx~ 
KHx yposae.l! ans seal o6nacTB OT 0 ao 30 Mal'!. Hrea Toro, 'lTD paaable 'lllCTRu&I c oa.i

llii.Jtosoll aaepraeA s na6opaTOpRol CIICT8M8 Jtc;:tOP.!lHH8T .!18Ban8 RHcfJOpM8!lHIO 0 paanH'lHI>IX 

'o!SnacTRx aaepraa s JtOMnayaa-sape, aMenae& .all8'18TEillDH&Ie npo6enbl B RscfJopMauaa. 3To 

,· 

~. . 

r 

!': 
~;'_ 

\. 

f\-' 

lie noaeoJUrno caenaTb c~~:onbKo-a81Syab onpe,l:leneaa&Je ·sblaoaw. 

B aacTOll~ee speMII e CWA aaxop.sTcll a aellcTBRH, c1'pollTCR 8 oTna»eaeaiOTCSI TPH"' 

lu1anaTb MeKTpocTaTa'lecJtax ycxopiiTeneA aa aaepra8 ao ~2 Maeta, ltpoMe Toro, npaMep

ao cronbKO lKe •x aa rpaaaneA, CeAqac ilayqaeTCSI c noMO!l.lbiO aapSilK&HH&Ix qacTau o6nacTb 

aHepraA .c.r:o 12 Mas. HecMo,-pll sa To, 'ITO c JIONO~b!O saplllK&HH\'IX qacTan c &l!epraejt 

ao 8 Mae 6&UIH nl?llYWH&I SalKable aaaawe, Tetl ae Neaee c yaeiiH'leaaeM o6nacTH aaepr11a 

. @.o 12 Mas 6hlno nony'laao Mlloro aoshlx_ ae_olKIIJ:lllBHbl,.: peayllbTaTosJMo:lKHO 6&ITb yaepea

a_hiM, 'lTD no Mepe pacwapeaila aoc'TyJJRoA .tlna BCCneaoaaaB!l o6nacTR aaeprall saoeb no

nyqaeN8ll aH<Pc;>PNIIIlllll noason8T nyqwe noaaTb CTpoeaae Bapa. 

B ltpanolKeaaa 1 no.tlpo6ao aanolKeabl neaaag ~ll.cfJOPMBfRB, , nony'I&HHIIH a a llRitliOTpo

aax B llHUIHblX ycKOpHTMIIX C llep,NeRBOI aaeprael H 6ollbWRM TOKON S ny'IK&, H npB'I&

Hbl 8CilOI!bSOB8BHSI 8THX yCKOpliTenel S KCCh8.!lOBIIIIHIIX CTpoeHHll ll.!lpS, 

0Hoa.we .!lOCTHlK&HB.Ii 

fcos.~&BCTBOBIIIISJe 

'IACTBil .!lllll H3y'I8BHSI CTpOeHRII ll.l:!;p. 
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a ocaaweaaa 

n'aBaTb MOH09HepreTH'l8CKH8 · ll,Y'lltB 

B8.!lOCTIITO'lHO .!lnll B3,Y'l8Hllil R ripo-

napaMeTpOB MOlKHO COI'JlllCOB8Tb .!lllHHJIO MO,Cl811b C BMe!Oil.lHMHCll peaynbTSTB 

MeTOB. r110KOCTb liJ:l9pHhiX Moaenell II aeonpeaeneHHOCTb 9KCDep11M8HT8JlbHbl~ 

noaBOJllleT HllXOJ:l'IIIBOMY TeOp8THKY K8'l8CTB9HHO 06~RCHKTb 60nbWHHCTSO COE 

.oaHHbiX o Hape. TeM He MeHee no Mepe Toro 7 KIIK TO'lHOCTb. a o6wROCT& pE 

yeeJJH'IIIBiliOTC!I, orpSHH'leHIIll Hll T80pHIO CTIIHOB!ITCSI BCe 6onee lKecTKHMR H 

11
e MolKeT npeHe5pe'lb peaynbTSTaMH Toro ana aaoro axcnepiiMeHTa. 3TH aa, 

cJ1.041Uibie .. a Tpe5yroT rny6oKoro ~aanaaa. 

npelKae qeM cosaeTb OKOH'IaTenbHyio nonay10 Moaenb Bapa, aeo6xoa1 

MHOrO J:lllHHbiX, .HaepHbie MO.!lenll nonHOCTblO He 38KOH'leHbl .!l8lKe C 'IHCTO 

TO'lKR apeHIIR, KalKaas Mo.oenb xapaxTepllayeTCll cnawKoM 6onbWHM qacno~ 

cneayeT yM8HbWHTb 'IRCJJO napaMeTpOB a T8M CllMbiM yny'IWHTb TO'IHOCTb ~ 

TO'IHO napaMeTpbl MOlKHO onpeaenHTb TOJlbKO C DOMOWblO TO'IHbiX Ollb!TOB H 
~-· ..._..No ... ,,...,, .. ~_... ..... ,N-~-- ______ ... _ 0 .... ~ ........... ....--....~ 

TO'lHbiX J:lllHHbiX, 

B nocneaaae roabi Ha6niOaaeTCll aeyKJJoHHbiit a 6hiCTp&Ill poeT Te~~'l~ 

HHll. Cell'lac BblnycxaroTCR MHOroxaHMbBbie a MHoroMepHhie aaanHaaTopbli -~ ~ 
eepweacTsyJOTC!I aeTeKTOphi, ·riepecqeTHhie ycTpoitcTea, ycanaTenK, Macc-ce 

Tonos, JcxeMbi coenaaeaa·a, caMonacnbi a· Bbi'IHCnaTenbHble ycTpoitcTsa .0.11!1 

Hb!X. SbiCTp&Iit nporpecc TexHaqecJtoro ocaaweHRll npespaTancR B TO, 'ITO • 

ae HH!I'I8 KSK TOXHH'18CKHit 6pOCOK B aKcnepHM88TilnbHOll ii.Cl9pHOll cfJH3Hite, 

Cll He06&1'18liHO 6onbWH8 S03MOlKHOCTH .!111!1 TOH'18liWHX 113MepeHRit R OllbiT· 

• 6yroT o6pa6oTKH 11 aaanasa 6onbworo KonaqecTaa aacfJopMauaa. CoaepweHHI 

Bbl'lRCnHT8nbHbl8 MIIWHR&I 'lSCTO noasonii!OT T80p8THK8M npe.!lCK838Tb Bll OC 

Moaenell peaynaTSTbi axcnepaMeHT8, YTO'lHeHHYIO Mo.aenb, BKnlO'l&lOWYIO s 

CTS8 Rape, MOlKHO S KOH!l8 KOHUOS nony'lHTb nyTeM cpaBHeHHH T80peTH'l8C 

ae ocaoae Moaeneit c aKcnepaMeaTanbHhiMH pesyllbT!IT8MH. C~_::eT acnon 

HH8 .!lOCTHlK8HRll, 

' 
3axniO'IeHae 

A. Byaywee 11 c c n e a o e a H a A 

HecMoTpR aa TO, 'lTD saepable BaneaRH aayqeHbl aeneJto ae nonaoct 

!l.tlpll .!10 KOHI:IS He RCHbi
1 

T8M H8 M&Hee C yaoeneTBopeHH9M MOlKHO OTM8' 

aa noc11eaHae aecHTb neT. Cya11 no aocTHrHyTbiM aHaHHBM, nporpecc ac' 

CTpoeHHll ll.!lpS 6b!ll 'lp83Bbi'ISitHO 6onbWHM, 'lTD nO.!lTB8plK.!l88TCH OTKpbiT 

W8HCTBOBIIHH8M o6onoqe'IHOit 1 onTH'I8CKOit II o6~e.!lRHeHHOll MO,Cl8118it, ~.~ 
B31liiMO.!l8llCTBHll B liJ:l&pHbiX pellKURliX, ycTSHOBneHH8M coxpaHeHHll H30TOU 

onacaHBeM 6eTa-pacnaaa a apyraMa xpyn~;;;-;~~;;;;;:;;;:- ci.liH"'no·Kilw 
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oT.aeiiwtoro yposHH, TO noaa.aooll'l'cll nyq;ox ·c· &HepreTR'Iec· 

MElHbWHM paccTOHHRH Memay YPOIIHllMR, !paKTR'IecK.II .a/UI asyq;e

s.apax ynOTpe6nH~TCSI ny'IKH C SHepreTH'IeCKHM cneKTpOM II 

11.apax a~r.~uqecue ypo~I_I.~ .• .I!!£!10nomeab1 6n~'iKe,{ II &HeprRH . . .' 

ObiTb sHa'IHTenbHo 5on~owea c TeM, 'IT06bl oHa Morna obi cao~ 

TaKHM oopasoM, paspewaxm.tu cana npaoopa no aaepraa .aon)JC-
~-

/. 

B 1960 ro.ay a CWJ\ 6wno 'li~&xo 2 aneJtTpocTaTH'IeCKB;X 
' .·.' "' /(\''t' . . . .• 

llHIUIOTpOHOB, KOTOpbi& lla&anJ'··MOH08li8,Pil'8TH'I~CKI;le n}'IKH C 9H8p-
\.,., .___.;....-.... ·-·~ "'" . "•'·'~ .~ ..... ,., . 

UMenHCb .aaHHb18 06 &Jlepre1-H'I8CKHX ypoBllliX MHOI"RX ll,aep 

'!aCTHil C 9H8pi"Slpll ~0 8 Mas, B IIHWI> OT.tl811bHbi8 

aeJtaTopbiX ll.aep, JJo.ny'leua~p~& sapltiKeaHbiMH '!acTa

Mas. He cywecTsoaano nonuoll TatSnanbl s.aepublx~ 

oonacTH aT 0 .ao 30 Mas, Hs-aa Taro,, 'ITO pasuble 'lllCTHnbi c o.aa-

5onaToounll CHCTeMe KOOpllHHilT llll&allll HH<fJOpM8JJH~ 0 pasnH'IHbiX 

BMenHCb 3Hil'IHT811Wlbi8. npooellbl B HH<fJOpM81lHH, 3TO 

8 OTIIIl}KHIIIl~TCl! TpH"! 

ycJtopiiTeneA aa aaepraa .ao -t2 Maa,H, xpoMe Taro, nPftMep-

Cellqac H3y'I&8TCH c llOMOll.lbiO sapH>K&HHb!X 'lllCTBll oonacTb 

TO, 'ITO C llOMOlUbiO sapH>K&HH~X '18CTB!l C &II&J)rHejt 

.aaHHbl&, T&J He M8H$& C )'B&nH'IeBHei\C .OCinaCTB &BeprRH 

MHOI"O HOBbiX B&O>KH.tlllBHbiX pesyllbTaTOII.::JMalKHO OlpiTb yeepeu• 

.aoc1·ynaoll .anH accne.aoeaaajl ot5naCTH aaepralt BHOB& no-

ny'lwe noaHT& cTpoeaae H,apa. 

RSnO>KeHbi neHHas ~H.IfJOpMilllHII, llOitf'18RHilll HI\ llHKllOTpo

nepeM&RHOA aaepraell R OollbWH~ TOKOM B ny'IK8
1 

R npaq\

YCKOpRTenell s accne.aoeaaasx cTpoellaH s.ap~ 

.tlOCTR>K&RHll II OCHilweHRR 

l18B8Tb MOHO&Bepr&TH'I&CKH& ·llf'IKR 

H8.t!OCTilTO'IHO ,tlllll Rsy'I&HRl! B npo

'ITOEilblTbl no pacc&BHIIIO H8.!10CT8TO'IBO 'IYBCTIIRTenbHIQ 

ll.aepubix :canax • .TaKme aepuo, 'ITO ll.ll8PIIb.le 1\Co.aena ue.aocTa• 

pesynbTilTbi coapeMeBRbiX &JtcnepHM&HTos. Tax KAK H,aepuble Mo.ae

Iorauu napaMeTpAMa_. TO o.auoapeM&HHb!M aap~o~~posauH&M &Tax 
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napaMeTpOB MO>KHO COrnaCOB8Tb ,tlllHHy~ MO,aenb C HM810WHMHCll pesynbTaTaMH 9KCDepu

MeTOB. rH6KOCTb H,aepHhlX MO)lenell H Heonpe,aeneHHOCTb 9KcnepHMeHTanbHblX pesyn&TaTOB u 
nosaonHeT H8XO.tl'IHBOMy T&OpeTRKy Jta'leCTB&HHO 06l>HCHHTb 60nbWHHCTBO COBpeMaHHbiX 

aaHHbiX o sape. Te'M ue MeHee no Mepe Toro 7 Kax TO'IHOCTb. H o6wHOCTb pesyn&TaTos 

yaenH'IHBil~TCH, Ol"p8HH'IeHHll H8 TeopHIO CT8HOBHTCSI BCe 6onee >KBCTKHMH H TeopeTHK y>Ka 

ue MO>KeT npeHe6pe'lb pesynbTSTaMH TOI"O H/lH HHOI"O 9KCnepHMeHT8, 3TH 38,tl8'1H O'leHb 

cJl.JlJKHLie ... u Tpe6y~T rny6oKoro aHanHsa. 

npe)JC,aa qeM C03.tl8Tb OKOH'I8TenbHyio nonHy~ MO.aenb ll.tlpa, Heo6xo,aHMO eu.te O'leH~ v 
MHoro .aaHHbiX. .H.aepHbie Mo.aenH nonHOCTbiO ue saKOH'IaHbi .aame c 'IRCTO aMnHpH'IeCJtOll I _, 
TO'IKH speHHH. Ka>K,aaH Mo.aenb xapaKTepHsyeTCH cnHwKoM 6onbWHM 'IHcnoM napaMeTpoe; ! 
cne.ayeT yMeHbWHTb "!Reno napaMeTpoa H TeM CBMbiM yny'IWHTb TO'IHOCTb Mo.aenH. Bonee f 
TO'IHO napaMeTpbl MO>KHO onpe.aeiiHTb TOnbi<O C nOMOWb~ TO'IHblX OllblTOB R HllKOnneHHSI 

---~--··-·"'"- -· ..... ~~--...... .. ~~--... ~-.- .. --. ·-·--· ............. ~ . ., . .,..._,... ... __ .... __ , 

TO'IHblX ,tlBHHbiX, 

B nocne.aHHe ro,abi Ha6nJ?.aaeTCH HeyltiiORHbill a ObiCTPbill poeT TexnH'IecKoro ocaawe· 

HHSI. Cellqac BbmycKS~TCSI MHoroKaHanbHbie R MHoroMepHbie auanesaTOpbi; HenpepbiBHO co

sepweHcTay~TCH ,aaTBKTOpbl, ·nepec'leTHbie ycTpOi!CTBa, ycHnHTenH, Macc-cenapaTapbl RSQ• 

Tonoe, {:xeMbi coatta.aeHHil, caMonHCUbi H · Bbi'IHCIIHTenbHble ycTpollcTsa .an11 o6paCioTKH .aau

HhiX. 6h!CTpblll nporpecc TBXHH'IeCKOI"O OCH8WeHHSI npeapaTHnCll 8 TO, 'ITO MO>KHO Ha3B8Tb 

He HHil'la KllK TeXHH'IaCKRll 6pOCOK B 9KCUepHMBHTanbHoll fl,aepHOit lfJHSHJt8, Cellqac ,HM910T

C51 He06bi'18ItHO OOIIbWH8 B03MO>KHOCTH .tlllll TOH'I81tWHX HSMepeHHll H OnbiTOB, KOTOpbi8 Tp8'"" 

6y~T o6pa6oTJtH R aHanH38 OOnbWOI"O KOIIH'IBCTB8 HB<fJOpMaUHR, CoaepweBHblB nR<flpoBbiB 

' 
Bbi'IHCIIRTenbHbl8 Mllu.tHHbi 'lllCTO ll03BOnSIIOT TeopeTHK8M npe,acJtasaTb Hll OCHOBe Sl.t!BpHbiX 

MO.aenell pesyiiBT8Tbl 9JtCnep&M8HT8, YTO'IHBRHy~ MO.IlBnb, BKII~'IaiOll.lYIO B C80ll BCB CBOA

CTBa Sl,apa, MO>KHO B KOH!l8 KOHUOII llOIIy'IRTb nyTeM cpaaHeHHll TeOpaTH'IBCKBX Bbi'IRCneHHA 

ua ocaoee Mo.aenell c aKcnepaMeHTanbHbiMR pesynbTaTaMR. C~l,.eT Hcnonb3oaaTb nocii~

HHe .tlOCTB>KeHBll, .. 
3aJtn~'IBHH8 

A. By.aywee a c c n e .a o s a H a A 

HaCMOTpll Ha TO, 'ITO H,aepHbiB HBneHHH R3y'leHbl ,aaneKO He nonHOCTb~ R CBOliCT88 

H,apa .tlO KORU8 He HCHbi, TeM He MeHee C y,aosneTBOpeHHeM MO>KHO OTMBTHTb nporpeCC 

sa nocne.aHae .aecHTb neT. Cy.aH no .aocTHI"RYThiM suaHHHM, nporpecc accne.aoaaHHll 

cTpoeHHSI H.apa Oblll qpessbi'IaAHo 6onhwHM, 'ITO no.aTeepm.aaeTcH OTKphiTHeM H ycoaep

weucTsoaaHHeM o6onoqeqaoll, onTH'IeCKOll 11 ool>&.t!HHeHHOil Mo.aenell, ~.~~a~RMoro 
B381!MO,aeJICTBRH B H.tlepHbiX peaJt!lHIIX, ycTaHOBneHHeM COXpaHeHHH HSOTOnH'!eCKOt'O CllHHa,', ' 

onHcaaaeM 6+a-pacna.aa u .apyrHMH Kpyn;:~--;~~~-~-~-;;-: c'Y.i:i.Si "no i<a<iec'i'seRabrM a Ko- l 
~ 
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nR'I8CT88HHblM pesyntiT&T&M RCCn&.tl088HHll, 9TOT nepRO.tl X8p8KT8pR308&nCit Renp&pbiBHblM 

y~enH'IeHHeM &KTKBHOCTK R sseprR'IHOCTH uccne.tloB&HHA. HanpRMep, a STOll o6nacTR 
6/ 

6bJno H8D8'18T8HO CT&'I'elt 38 1950, 1955 H 1960 rr. COOT8eTCTB8HHO 211, 556 R 776 0 

OKOnO 900 ¢li3HKOB1 HenocpeacT8eHHO 38HRTblX RJlepHblMH llCCneJlOB&HHSIMH, pa60T8lOT .cell-
7/ 

qac B aMe-pRKaHCKRX axa,tleMHSIX H B 10 rOC1JlapcT8eHHbiX H HaUKOH&nbHblX na6op&TOpHRX o 

B 6y aymeM Mbl npeanonaraeM eme '6onbWHll ypoa&Bb H&y'IHbiX ycunall a sToA o6nacTH. 

B qacTHOCTR, Mbl o6pamaeM aHHMaHRe Ha TpH KaTeropHR nocneauux aocTH>KeHHII. 

1. 3H&'IeHRe COBpeMeHHbiX ycnexoa Te~pHH ana aKcnepHMeHTa. 

B HaCTOSIIUee apeMSI HMelOTCR 6onbWBe B03MO>KROCTII ,llnH a!fanH38 R cpaBH8HHR cneKTpo

CKODH'IeCKHX Jl&HHbiX C DOMOWblO 061o8JlHHeHBbiX MOJlenell. CHOBa UOSIBHnacb B03MO>KHOCTb 

HMTepnpeTapoa&Tb Jl&HHbJe o MeX&HR3Me peaKURR, onacblaaTb ynpyroe H Heynpyroe pacceH

HHe B, npHMOe B38HMOJl8liCTBHe{;eTOJlOM fo6o6me;;:oro DO.!J.XO.Jl& 061oeJlHHeHHOII MOJlei!R 

SIJlpa) .YnpOIU8lOTCH XOHTpOnbHb19 9KCnepHM8HTbl, H RlC pesynbTaTbl nyqme cornacyiOTCR C 

TeopeTH'IeCKHMH npe.JlDOCblllKaMH. J.1ccneaoaai!RII BOBblX SKcnepHMeHT&n~HblX o6nacTeli yKa

sanH Ha BOBble cnoco6bl npoaepxu TpyaueA.wux TeopeTH'IaCKHX npo6ne~. CoapeMeHHble 

6b!CTpoaellcTBY!OWHe Bbl'IIICnHTenbHble MaWHHbl nossonunu nposecTH MHoro paHee Heaos

MO>KHblX T&OpeTH'IeCKHX IICCnC!JlOBaHHli. 

2. C 0 B p e M e H H bl e ycnexu TeXHR'IecKoro ocHaweHHR, 3. CoapeMeH-

Hble ycnexH TeXHHKR ycKopBTenell. JlellcTayeT ueni.Ill pHJl ycKopHTeneil, aa-

lOlllRX MOH09HapreTH'IeCKIIe ny'IKR R D03BOnlllO!.UHX nnaBHO M&HHTb HX SHeprH!O B Jlii8D830-

He oT 1 JlO 36 Mas C~Hana3oH aHeerRH &Meet D.lli!S.!!<?~ .•. 'ii.!W.'IEl.Hile. B KCCJWJl!lB.aJI.HSV.I ..... £...T.IlYK

TYPhl Rapa), UuxnoTpOHbl c 6onbWHM."ToxoM B nyqxe H c nepeMeHHoil 9HeprHeil ero K nu-· 

Hei!HbJe~CKOpHTenH C 6onbWIIM TOKOM B nyqxe H BblCOXOII 9Hepruelii§Talll! CTOilb COBep

WeHHbGf'ITO. SIBIIR!OTCSI Tenepb qpe3Bbl'I8JIHO none3HblMH 1B HCCileJlOB8HlH!X CTpOeHHSI SIJlpa, 

B snepHb!X uccnenoaaHHRX nonyqanu wupoKoe pacnpocTpaHeHae pa3Hoo6pa3Hble HCTO'IHIIKH \\ 

honRpH30B8HHblX '18CTHU. PacwupeH.H4!1 nporp&MM& npOtl3B~JlCTB8 nonRpH30B8HHbl~ .• MRllle- N 
' Hell OTKpb!BaeT WHpOKHe nepcneKTRBbl, ,, 

BMecTe sTH ;pH KaTeropHH TeopeTH'IecxHx 11 aKcnepRMeHTanbHhlX uccnenona.HIII! 

npe.anonara10T 3H8'1HTenbHoe pacw&peHRe axcnepuMeHTanbHblX uccnenoaaHIIii, HenocpencT

aeHHO OTHOCR1UHXCSI K OCHOBHblM TeOpeTH'IeCXHM npo6neMaM. nepcneKTHBbl p83BKTHSI BenH

~ KH K !1pH3biB8lOT X WllpOKOJI H HliTeHCHBHOll "neHT9nbHOCTK, 

no Mepe poeT& TeXBH'IeCKBX noTpe6aocTell Hawero o6wecTaa ace 6onee 6ynyT 

- -yaenH'IHB&TbCH Tp&CIOB8HHR X H&yXe H HI;!Y'IIIOMy QCipa30BaHHlO Hay'IHbiX KaJlp'OB. HeCOMHea-
~~-.--

6/ )1(3TCl> ( CM, DpHnO>K9HHe 1). 

7/ AHanH3 uayqablx can npencTaaneH CeKuHH HauHoHanbHblM Hay'IHbiM ¢oa,tloM 
(eM. npanoJKeaue 6). 
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Ho, 'ITO E_6yqeaRe a HayKe H anH Hayxu -, rn aaHaSI R HeoTno>KBM .. ~~.a~l!~~ 

peHHH obOOblX npeHMy1UeCTB Ot5Y,'18HHSI Y'I8Hb1X B Of)n&CTB CTpyXTypbl llllp& 

HbtM, qTO sTa oonacTb .tlOnlKH& 3BHRTb aeaymee nono>KeHHe cpena .apyrH; 

npoa3BO.JlHT aneqaTneHae 6bJCTpoe pa3BHTHe accnenoaaaHA cTpoeMHll 

8/ cTpaHaX , J.13B8CTHbl T8XH8 Kpynaei!WH8 ll8HTpbt, rne 38HHMalOTCII TeOpH• 

KoneHr&HeH (JlaHHSJ) H PuaoT (J.13p&Hnb). Cy:O.H no aKcnepaMeHTanbHI;oiM .. 

MO>KHO C'IHT8Tb, 'ITO HHOCTpllHRbl8 neHTpbl OCH81U8Hbl BOBelwell annapaTy~ 

113 npH60pOB ~Bnli!OTCSI HOBble TSH.I:IeMHbl& R )IHH8l1Hb19 yCKOpHT8nB, XOTOpt 

una cTpOHTCR a KoneHrareHe, Caxne ( Cl>pSHilHSI) R Xapyanne ( AHrnaH), n 

TpoH <lJapMb! 'Cl>annunc' a npyrae HOBble ycKopaTena a Caxne ( Cl>paHuHa) 

aoe o6opyaoaauHe Ho6eneacxoro HHCTHTyTa a CToxronl>Me (illaenas) a 

aaTenbCKOro neaTpa no paspaCSoTxe aToMHoro opylKHII a On.tlepMacToae 

nexa nO.tlTBep>K.tl&lOT aawe MB&HIIe oCS uccneaoaaHHliX cTpoeHHH H.tlpa ~ax 
·~, 

HO CTHMynapylOU\811 oCSnaCTH tPH3BKII. . 

Ecmr' Mbl H&MepeHbl nonuocTblO npoao.tl'KTbt'accnenonaHHB~TpyxTy~ 
CTpaHe, HSM Hy>KHO 6y.JleT B 6nH>Kai!WSM 6yJly1UeM \)>xa3b!BST~M 6onblll 

a MopanbHyJO noa.tlep>KKy. Bo apeMSI ot5cy>Kll&HHll aonpoca ot5 acnonl>Soa~ 

.I:IOCTH>K&RHll B STOll ofin&CTII H 0 3aTp8T8X H8 DOJlrOTOBKY MOnOJlblX Y'l81 

cne)lylOWBM peKOMeRJlSUHSIM. 

)l(enaHH8 6b!Tb KORKp&THbiMB 3aCT8BHnO HSC BO MHOrHX 83 STBX pet 

nKTbCSI npe.tlCKa38Tb CKOpOCTb pa3BHTHSI STOll o6naCTR. Mb! npe.anonarae 

,tlO 1967 tPHHSHCOBOrO ro,tla BKnlO'IHTenbHO 'IKCnO y'leHbiX 1 paoOT8lO!UHX B 

yaenR'IHTCR H8 60-80 npOU8HTOB, 8 KOnB'I8CTBO BHOBb nQ,tlrOTOBneHHb!X y 

75-100 nponeHTOB. 

B. P e x o M e't.H n a n a a 

M1>1 c¢opMynapoaanu pSIJl o6wHx peKoMeH.aauull, conpoBO.I:IHB ax on 

aeTaMH no ocywecTaneaHIO. CocTaanHSI sTH peKoMeanauua, Mbl pyKoaoa< 

nonaraeMb!M pacwHpeHKeM uccneaoaaaull cTpoeHHll sitpa, anHHHBe KoTop 
\ 

aaTenbCKHll: 6!0Jl>KeT B STOll o6nacTH H8 cneJlyl01UHe nRTb neT aHanB3Hp, 

HHHX 5 H 6. 

Mbt pexoMeaayeM, 'ITO: 

1. Cne.qyeT aeMeaneRHO yaenB'IHTb accaraoaaau 

o6opyaoaaHae a 1963 tPHHaHCOBOM ro.ay C TaM, 

>KaTb HSKonneHHble nepcneKTHBHbl8 nnaHbl, OTpalKS!OlU 

T eX H R 'I e C K H e .1:1 0 C T H >K e H B SJ, Mb! npe.anonaraeM, 'ITO B 

8/ CM. upanoJKeaae 2. 
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HCC119.llOBliHHil, 9TOT D9pHO.ll XapaKT9J'R30B811Cit H9Dp9pbi8HbiM 

aaeprH'IHOCTH uccne.ooBaHaA. HanpaMep, a aToJI o6nacTH 

61 1950, 1955 H 1960 rr. COOT89TCTB9HHO 211, 556 H 776 j 

38HSITbiX SI.ll9pHbiMH RCCI19.ll0B8HHSIMH, pa60TSIOT _.ceJt-

7/' 10 roCl.llllpCTB9HHbiX H H8UIIOH811bHbiX na6opaTOPHIIX , 

araeM eme 60ilbUIHll ypOB9Hb Hay'IHbiX ycBnHJt B 9TOA 06118CTH. 

BHHM8HH9 Hll TpH KliTeropHH DOCI19.llHHX .ll0CTH>K9HHII, 

ycnexoa T99pHH .llllll 9KCDepRM9HTa• 

B03MO>KHOCTH ,.llllll 8HSIIH38 H Cp8BH9HHII CD9KTpO

DOMOIUbiO o6'be.llBHeHHbiX Mo.oenell. Caoaa DO!IBHnacb BOSMO>KHOCTb 

o MexaaasMe peaxuRa, onaCbl&aTb ynpyroe H neynpyroe pacceSI

TBHe{;eTo.ooM fo6o6IUe;;:oro DO.IlXO.lla 06'b9.llRH9HHOA MO.ll911R 

axcnepnMeHTbi, a Hie pesynbTBTbl nyqrue cornacyiOTCSI c 

V!ccne.ooBaHBII HOBbiX axcnepnMeaTanbHbiX o6nacTeJI yJCa

npoBepxa Tpy.oneltwux TeopeTnqecxex npo6ne~: CoBpeMeHHhre 

'I~CIIIIT911bHbl9 M8WHHbi D03BOIIHIIR Dp0B9CTH MHOro paHee H9B03-

y C n eX H T eX H H 'I 9 C K 0 r 0 0 C H a IU e H R llo 3. C 0 B p eM e H

y C K 0 pH T e 11 eA. ,lleltcTByeT U911bllt PSI.ll YCKOpHTI'Jieil, .oa-

e ny'IKH H D03BOIIHIOI.UHX DI18BHO M9HSITb HX 9HeprHIO B .llH8D83o-

__ .. 9f!_9Er_ll.~ .. ~liLJ),i./.!S!!_<?~ .• -'!l!.l!.~.lUI11.9 .. B ac==.oa~pyK-

6onbWHM 'ToKOM a nyqxe u c nepeMeHHoJI aneprHeil ero H nu-. 

liM TOKOM B nyqKe H Bh!COKOA 3HeprHei! !§TanH CTOilb COBep

pb '1p93Bbl'llli!HO DOI193Hb!MH 1B HCCI19.ll088HKSIX CTp09HHII SI.llpa, 

DOIIY'IHIIH WHpOK09 pacnpOCTpliHQHHQ pd3H006p83Hb!9 HCTO'IHHKH\\ 

PacwHpeaaaa nporpaMMa npoH3BO.llC·TBa nonSipH3oaaslibiJ!, .• MHwe- ~ N 

OpHH TeopeTH'I9CKHX H 3KCDepHM9HTanbHbiX HCCI19.ll0Bll.IIHi! 

pacwapeaae aKcnepnMeHTanbHbiX nccne.ooaaari'i, aenocpe.ocT

hiM TeopeTH'I9CKHM npo6neMaM, nepCD9KTHBbl pa3BHTHH B911H

H HHT9HCHBHOll .ll9HT911bHOCTH, 

noTpe6HocTel! aamero o6mecTBa Bee 6onee 6y.oyT 

q6paaoBaHRIO aay:;;brx Ka.o!)'oB. HecoMaen-

1HnO>K9HHe 1) o 

CHn npe.ocTaanen CeKuHH HaunonanbHb!M nay'IHhlM cpOH.llOM 

18 

HO, 'ITO E6y'leHH9 B Hayxe R .llllll HllyKR - rn 8BH8!1 R. H90TIIO>KH~fl .. !'l.ll.ctaq8 npR paCCMOT

peHRH oco6b1X npaRMyiUeCTB o6y;'I9HHII Y'I9HbiX B Opn8CTR CTpyKTypbl ll.llpll CT8HOBHTCSI src-
1 

HbiM, 'ITO aTa o6nacTb .oon>Kaa saHIITb ae.oymee nono)Keaae cpe.oa .opyr11x. 

npoR3BO.llHT BD9'1aTneHH9 6biCTpoe p83BRTH9 accne.OOBBHHII CTp09HRSI B.llp8 B .opyriiX 
8/ 

cTpaaax • HsaecTHhl TBKIIe xpynaeawae C(9HTpbl·, r.oe saHHMBIOTCB Teopllell ll.llpa, .ltaK 

Konearaaea ( .LlaHRB) 11 PaaoT ( V!spaBnb), Cy.o11 no axcnepaMeHTanbH~>JM .. B03MO)KHOCTIIM, 

MO)KHO C'IRT8Tb, 'ITO HHOCTp8HHbi9 U9HTpbl OCH8IU9Hbl ROB9liiUeA annapaTypoA. TRDH'IHblMH 

83 npH60pOB BBJIBIOTCB HOBble TaH.ll9MHhl9 H }IHRel!Hb19 yCKOpBTenu, KOTOpbl9 .f.)K9 DOCTp09Hbl 

una cTpOBTCII B Konearareae, Caxne (cppBHUHII) a Xapyanne (AHrnaH), npexpacHbiJI C(BKno

TpOH cpRpMbl • Cl)annanc• H .llpyrae HOBble YCKOpBTanB B Caxne ( Cl)paHUHII), SKCD9pHM9HTanb

H09 o6opy.ooaaHae Ho6eneacxoro BHCTRTyTa a CToxronbMe (Waeuaa) a aayqHo-accne.oQ

aaTenbCxoro neBTpa. no paspa6oTKe aToMHoro opy)KR!I B On.oepMacToHe (AarnaH).~STa yc

nexa nO.llTB9p)K,ll810T Hawa MB9HIIe 06 RCCJI9.ll0B8HHHX CTp09HRII ll.llp8 K8K 06 RHTennaKTYBnloi"' 

HO CTRMynllpyiOU191t 06n8CTR cpR3HKH. 

EcnR Mbl H8MepeHbl IlOnHOCTbiO DpOBO.llHTb(Hccne.oonaHBIIwo(;Tpys:Typbl 11.llp8 B Hamel! 

CTpBHe, HaM Hy)KHO 6y.oeT B 6nH)KaAweM 6y.llyiUeM \JKll3biBaT..JaM 6onbiUy10 M8T8pRBnbHYIQ 

H MOp8nbHyiO nO.ll.ll8p)KJCy. Bo Bp9MB 06Cy)K.ll9HIIll BODpoca 06 IICDOilb30BaHBII COBpl8M9HHblX 

.llOCTH)K9HIIJI B STOlt o6naCTB II 0 3aTp8TaX H8 DO.llrOTOBKY MOnO.llbiX yqeRbiX Mbl IlpHwnH K 

cne.ll)'IOIUBM p9KOM9H.llBilHIIM. 

)i(enasae 6biTb KOHKp9THbiMII 38CT8BBnO HaC 80 MHOrBX R3 9THX p9JCOM9Hl:\BUIII! OCMe

nBTbCII npe.ocs:asaTb CKOpoc'J\. pa3BBTHH aToA o6nacTR. Mbl npe.ononaraeM, 'ITO sa nepHO.ll 

.llO 1967 cpiiHliHCOBO~O ro.oa BKJIIO'IBTenbHO 'IHCnO yqeHblX, pa60TliiOIURX B 9TOA o6nacTH I 

yaenii'IIITCII H8 60-80 npoueHTOB, 8 JCOnH'I9CTBO BHOBb ng.oroTOBneHHbiX Y'I9HhlX - H8 

75-100 nponeHTOB, 

s. PexoMeH.oaC(HH ' 
Mb1 ccj:>opMyn11poaana pa.o o6max pes:oMeH.oauaA, conpoao.ona ex onpe.oenaHHbiMH co

aeTaMH no ocymecTaneHHIO, CocTaanHH 9TH peKoMea.oau1111, Mhr pyKoao.ociaoaanncb npe.o

nonaraeMbiM paCWHp9HH9M IICCn9.llOB8HIIi! CTp09HHII ll.llpa, BniiBHH9 KOTOpOrO H8 IICCne.oo-

' aaTenbCKHit 610.ll)K9T B sTolt o6nacTB aa cne.oyiOIUHe DHTb neT aaanasupyeTcll a npnno>Ke-

HHHX 5 II 6 •. 

Mbr pes:oMeH.oyeM, 'ITO: 

I. Cne~yeT HeMe.oneHHO yaenB'IIITb accllrHoBaHBB Ha xpynHoe 

o6opy.ooaaHae B 1963 cpiiHaHCOBOM ro.oy c T9M, 'IT06hl DO.lll;lep-

)1(8Tb aaxonneHHble nepcneJCTHBHble nnaHbl, oTpa)KaiOIUBe nocne.oH•e 

T9XHH'I9CKH Mb1 npe.ononaraeM, 'ITO a Teqeaae naTH 

·aae 2. 
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n~T, .110 1967 cttaR.aRcoaoro ro.11a, excerollRW~ D,j!,;l''::! •nemeaas 

RA o6opy.110 BARR&, BJtRIO'IAB B DOCTpDIKJ' 3f.1ABBI ,llRH y~&opaTenel, 

.vllDRJKRW. COCTABRHTb 22-35 WBRRBDRDB llDRR,!IpOBo 

a. Coapeweaaw.l uporpecc B paaBBTBB ane&TpOCTATB'I8CKBX ;rc&opaTenel uoaaonaT 

DDRy~BTb NOBOSRepreTB'I8CU8 Df'IKR . f183RB'IHW.X R3DTODOB, 8ReprRIO KOTOp&IX MOlKHO tS:y

ll&T u_na~? •. weaaT~ ~~.P~ .110 36, M'~ HeoCixollRWD ReW&ll.II&!'Ro B&I.Q&.IIRTb cpe.acTBa 
............ , ... ...-_,._~.,., ... 

llRII peanaaauaa sToro .llOCTHlK&RBR. 

6, .8 RacTORWee BpiiWR CTIUIJI .QOCTyiiJI&I T8Rl18MRbl8 yCKOPaT&RB ,8aa-lle-rpaactta 88 

sRepraa .ao 20 Mea. Cnellf&T Jlewe.llneHRD OJt83aTb no.a.aePJKKY DPJI'&ameww.w DIJ8H8M 

DOCTpoiD B 8CDDnb308a&BH STBX J'CII:DpBT&n&Jl. 

.a. Baxcaw.e npeaw;rwecTBa aueiOT ·uaKRB'IecKRe .y~&opaTana '18CTBD RA sRepraa aw.we 

40 Ma. 'Cnellf&T noowpaTb unaa&l cosll&HBR R DOCTpoiKB Taii:BX yc&opaTenel. 

r. HellaBHKe BCCIJ8.QOB8T&nbCK88 sxcuepaweRThll R8 naaeb~o~x ycxopaTenRX c 6on&

wol uno'I'BocTbiO snexTpoRoB a ny'IX& uox .. ana uepcueltTBB•ocT& Taux nyqxoa xax RRcr 

pyueRTa a accnef.lOBABBIIX cTpoeaaa Rllp8. Paapa60TXJ' T8XBX ;rcKopaTenell C 6onbWol 

un~R8lly&T DOOWpSITbo 

.11. 3xcuepaweRT&nbBW& accn&llOBAHBR Reyup;rroro pacceaRBR enexTpoROB c 9Repras

M11 BW.W8 100 Ms& noxaaana, '1~0 ORB wor;rT CIJylKRTb cp&llCTBDW 8CCIJ8l10B8HBR CTpyx

~pW •.apa. Cn&f.118T DOOWPRTb .ll8nblleii.IJB8 BCCA8l10B8HBR. 

· e. npaweaeRae qac~ c aseprael aw.we 100 Maa aRecno 6onbWol BKR8.1l 11 no~ 
'•. 

M808 C'l'po&BBR R.llp8o f)onbliiOCTBO yCKOpBT&n&l C'l'pDBROCb B BCDOIJb3DB8RdCb llRR 

~ 
... _l 
l 

I 
I 

9KCuepiiM8HTOB C a118W8BT8pii&IMB 'IACftuaMR; llnK BCCR&llOBaBBI CTpyxTyp&l R.llp8 BX Be-···•· .... __ --...;;. 
1 
DO.Jib3DBIUIII CpaBIIJITenbBO NAnOo Cn&JlJ'eT DOll.ll8PJKBB8Tb l1Mb118IWB8 D.JI88&1 BCCR8l10B8"" 

RBI B STOlt oCi.vacTB 8R8prD. 3TH DODHTD wor;rT DpBllDORar&Tb B3M8R&RIIR B CyW&CTByiO"" 

wu KCJBC'I'PfiDliUIX ana nocTpoky ROBioiX ;rcxopaTenet cneuaanbBo .11nx accne.11oaaaat 

cTPfltrJ'pw Rllp8 (npKMepou uocnef.1Bero ~eTCII caaxpoo;~xnoT~ QJBpMbl • «Pann~c·, [j 
DOC48l1Be& JlOC'I'WlK8HB8 eaponeiCBOI npouw~) •... 

Hu&JDTCtl aeocnopauwe .aoao.llu 38 OC!il~ollt,lleaB& .cpaaaxoa ,OT aey.lloCiCTB, car 
• . . ·, ' ' • J. ' .. ; ~ ' ' • ' ' ' 

,38IIJIHX C BOBCTpylalll&l J'CJI~TQIIII. C ;aPJ'I"OI·.cn>pOBI>I,, B8CT01Jbll:1) 1K8 CUYIQ .Q8B118HB8 

CO ~~~ llp08B'I"BpoB8BIIB IIJKBorD JCX~: @cwr~o~~~ol fC&elt1 ltOTOploll DDny'IBRB 

~-~ J'Cit~• IIBIUICII ~8AC'I'IIII8M OCB688Te.JIYIHX ~UBI ltORCTpJ'ItTO"" 

poe. Dpellltll& - 8'1"8 J'CKOJ18- 6wna n~..g KpiiBe BeoCixo.a ... w nporpauuw. .llnR 

C001'881C'IIIl:JIOIIl&l paapa6o'I"BR ~BIIX J'Citop11T8118I. B Mill p81t0118JUIJ'8M BCII'I&e&a 

IIOIJJIIPIIT .. ~ C llpoMMIWI8IIBWMB &OTOplol& cuocoCiaw • lKeii8JO:r 
. ' ' •'" ~-.· "' 
~b T .... ll:pOrpdiOIW. 
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2. H eo 6 x o .11 H M o HeMe .one H H o y Ben H 'I H T b T e K y w H A 

0CH8lll9HH9 BCDOMOraTeJibHblM 06opy.llOBaRH&M llJISI 9cpcp 

HcnonbsosaHHB cywecTByiOmea H HoaoA. TeXRHXH. B .111 

accHrHoBaHHII H a f.19ACTByiO!llee H nna~Hpyewoe x noc 

pyllOBaHH9, a TBK»<:e ROBOe o6opyllOSaHHe, fDOMSIHYTOE 

peKOM8Hf.18UHH,H Ha np9f.1DORSraeM09 yB&JIHqeHHe 'IHCR 

H y q e H bl X B 9 T 0 A 0 6 n,a C T H C n 8 .ll y e T H e D p e p bl B H 0 y B en l 

q T 0 6 bl K 1967 cp H H a H C 0 B 0 My r 0 l1 y 9 T a D 0 M 0 W b C 0 C T 8 B, 

M H n n H 0 H 0 B l1 0 n nap 0 B. 

a. B nocne.OHHe ro.llbl T&XHHqecxoe ocRaweHHe nonyqano f.181IbHeAw 

saHHe 1 H ceAqac HM99TCSI HJIH CXOpO DOSIBHTCH MHOrO HOBbiX DpH60p0B, H 

neq&Tb Cp8f.1CTB8 f.1BSI HCDOJ!b30B8HHSI 9THX f.10CTH»<:9HHA,V 

6. Cne.11yeT nOllllep»<:aTb nnaHbl no pa3BHTHIO. HOBbiX weTO.llOB, (:~ T ·- -.,...,.--------
CTBOBaHHIO cyWeCTBYIOWHX) perHCTpauHH H aR&nH38 q8CTHU, 

Gnporpecc B TeXHHqe-;;~ .. OCH8W8HHH n03B~~-~cTpee nonyq 

3To nopo»<:.11aeT npo6neMy, KoTopaH cTaHeT ewe cno»<:HeA no Mepe~eJ 
Bbl~KOA HHTeRCHBHOCT~JlnH ()6pa60TKH f.18RH&IX Hy»<:Hbf 6y.11yT 6biCTpO,.C 

Hbie MBWHHbi, H orpaa&qeHHH aosHHxHyT aa cqeT acnoworaren&Horo o6o ,r '/ 
B810Wery 9K~nepHMeHT8nbHOe ycTpOACTBO C DaMHTbiO M8WHHbl'• 

r. M&l OTMeqaeM ace B03p8CT8IOWYIO BB»<:HyiO pOJib 6~ICTp0ll&ACTB 

.MaWHH K8K llJI!I o6pa60TXH f.18HHbiX 1 T8K H llRH 8R8JIH38 TeopeTH'IeCXHX 

CooTaeTcTayiOWHe BbJqHcn&TenbHbie MamHHbl .oon»<:Hbi 6b1Tb (~~=~-~~.ii&i:\.; 

.ll. Mo»<RO c ycnexow &s6eJKaTb cywecTByiOwero ceA'IBC .lly6n&po 

acnoworaTenbHblX np&6opoil (aanp&wep, lleTeKTOpbi, wacc-H30TODHble ce 

ao-aaMepaTenbHbie npa6ophl, o6pa6oTxa llBHHbiX), Cne.11yeT &syqaT& .a n 

KODPllHH8UHH npoexTap~aHHH R o6MeH,a o6.opyJlOB811JLll· Cne.11yeT HsyqaT 

npHMeHeHHEJ·<UeHTpanH30B8HHOrO 06CJiy)K_H~8HHH~860paTOpHA HeXOTOpblM~ 

npHMep, <:O~~-~-~~· 
3. nocTpDAKa na6opaTOpHH llBH ycKopeRH!I .llOR)i; 

OT'b eM n eM o A 'IBCTbiO acero cTpoaTen&cTaa H QJHBI 

C 0 OTBB TC B 8HH Oo 

a. YaenH'I&RHbi& paaMepbi H cnoJKaocTb ycKopaTenbHoA TeXHHKH T~ 

neHHH 'al19KBBTHoA .pe.oepanbHoA DOllll&pJKxa•. B npownoM ycKopaTen 

MecTHTb 8 o6bl'IHOM aKa .lleMaqecKOM na6opaTopHOM 3l18HHR H co.aep»<a' 

YHHB8poHTeT8, 0.1lR8KO HOB8H T8XRHK8 Tpe6yeT cneUH8JibHbiX 3J18HHA, 0' 

llbiX cTpoeRHA, H yHHBepcHTeTaM 6y.lleT ace TPY.IlHee onna'IBB8Tb saTpa 
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I. 

acoaoro ro.na, eJKero.nawe n~ •'!na::eaaa 

nocTpOIKY 3AABBI . .llRB yc~topaTenel, 
BKHK>'I8B B 

b 22-35 MRHHROROB .nonnapoa. 

B paaBBTBB 8H8KTpocTaTB•ecltBX JCKOpBTenel ll03B0nB~ 

ny•KB paana.abiX R30TOilOB1 S&eprBJO KOTOpbiX MOlKBO 6y

Heo6XO.IlBMO aeweAne!lao Bbl.ll8H&Tb cpeACTBa 

cTanB ,llOCTyn&bl T8R.Il8MBbl8 JCIItOp&TaHB ,Sar-.lle-rpaaQ;la 88 

aewe.nneBHO OK838Tb llO.Il.ll8plKitf np,K8MH8Wb1M nHaH8M 

BM810T nBKHB•ecltB8 ·YCCitOpaTeiJII •acTBn B& eaepraa Bb1W9 

coa.naaas B nocTpollta T&ltBX ycxopaTeneA. 

8KCil8pBM8BTbl 88 HBH81BblX JCitOpBT8HBX C 6on~ 

noxaaana nepcnexTBBSOCTb T&DX nyuoa xax BRCT'" 

Paapa60TX1 TIJIIBX ycxopBTenel c 6on~oa 

BCCH9.1lOB8HBB Beynpyroro pacCeBRBB 8H8JtTpoBOB C SBeprB&

•To ORB MOrJT CBJlKBTb Cp8ACTBOM BCCH8.1lOB8BBB CTpy&:

.OOlllpBTb .ll&nbB8IIUB8 BCCB8.1lOB8BBSI. 

saeprael Bb!We 100 Mu aaecno 6on~ol BltHIIJl B nolllr" 

SonbWBBCTBO ycxopBT8H81 CTpoBHOCb B BCilOBb30B&HdCb ARB 

•aCTBilAMB; .lliJII BCCH9AOsaBRI CTpfltTfpbl RApe BX Be-

t7 ·. 
,I 

I 

···· " "- ···-~···· -~-- .... _......,___. 
Mano. CneAyeT no.n.neplltBB&Tb .nanbllelwae nnaaw accne.noaa-

3TB llOilbiTitB MoryT npe.nnonar&Tb B3M8B881lll 8 Cflll8CTB~IO"" 

nocTpoiJty aoBWx ycKOpBTenel cneuaan~o~~o ARB accne.noanaBI 
;'' . ' 

nocne.llBero ~eTCll caaxpo~!~IIIUIOTPoe tjlapMw • lPannl"lc', [J 
enponelcKol npowwwneuoe•)• ··· 

.llOBOllW 38 OCIIo60lKll~Be rpl3Bil08 10'1' B8y.llo6CTB, CB&

J'CKOpBTenB. C .npyrol CTOpoBW1 . aactW.~~ lite CUWIQ A8Bn9BB8 

BJlltaoro yexopa-rem~: @onblllol ycaex, xoTopwl nony•ana 

BBIUICSI ~9llCTBBeM OCB08l1T811YIWX ~anal ltOIICTpfltTO"" 

J'CKOJIIITeBB 6wm noc-rpoe.la:) Kpallle aeo6xo.naww nporpawww .llnll 

JlliJ[liii"I8CXBX J'CKOpliTell811 B Wbl peSOMeJIJlJ'8W BCli•8CKII 

DpoMbliWI8BBblMB OpriUIII3AIUI~B1 KOTOpY8 CUoco6abl B llt9.118»T 

3l 
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2. Heo6xo.naMo HeMe.nneaao yaenH'IHTb TeKymaA 6JO.IllK9T aa 

ocaameaae ecnoMoraTen&HblM o6opy.noaaaaeM .nn11 acpcpe&:THBHoro 

acnon&aoaaHHH cymecTay.bmea a aoaoA. T9XHHKH. B .nan&HellweM 

accaraoBI!IHIIH H a .neAcTeyJOmee a nnaaapyeMoe K nocTpOAKe o6o

py.ooeaaae, a TaK>Ke aoaoe o6opy.noeaaae, ynOMHHyToe B nepeoa 

peKOMea.oauaa,& aa npe.ononaraeMoe yaen&qeaae 'IRena CTY.IlBHTOB 

H Y'I9HbiX B 8TOJI 06nacTH CHB.IlyBT Hen.p9pb1BHO YBBHB'IHBaTb TaK, 

'IT 0 6 bl K 1967 cp B H a H C 0 B 0 My r 0.11 y 9 T a n 0 M 0 lll b C 0 C TaB n B H a 70-90 
MHHHHOHOB JlOHnapOB, 

a. B nocne.na&e ro.obr Texa&qecKoe ocaaweaae nony'IHno .oan&Bellwee ycoeepweacTao

saaae 7H cellqac HM99TC!I HHH CKOpO nOHBHTC!I MHOrO HOBbiX npa6opOB, Heo6XO.IlBMO 06ec

ne'IRTb Cp9,1lCTBa .llH!I HCnOHb30BaHH!I 9THX Jl0CTB>K911Hli,V 

6, Cne.oyeT no.o.neplKaT& nnaabl no paaBHTHJO. HOBbiX MeTOJlOB (a TaK>Ke ycoaepwea-
. -....----·-·----~ 

CTBOBaHR~ CYLU9CTBYIOLUHX) perRCTpauaR H aaanaaa 'laCTHU. 

Gnporpecc B T9XHH'I9-;;c~M 'ocaauteHRH noaso~·!I9T ;;:;CTpee nonyqaTb HOBble ,llaH~ble,. 
3TO nopO:lK,Ila9T npo6neMy, KOTOpaH CTaHeT 9Ul9 CHO>KH9JI no M9p9~9.1lp8HH!I ny'IKOB 

BbiCOKOJI HHT9HCHBHOCTal.LlnH ?6pa60TKR ,llaHHbiX Hy>KHbf 6y JlYT 6b!CTpO.Il9liCTBYIOlllH9 C'I9T

Hbl9 MaLU&Hbl, H orpaHH'I9HH!I B03HBKHyT aa C'19T BCnOMOraT9HbHOrO 060p):JlOBaHHII, CBI!3bl-

'{
- I / 

BaJOuter 9r«;nepHM9HT&nbH09 yCTpOliCTBO C DaM!ITbiO MaWHHbl\ 

r, Mb1 OTMe'laeM ace soapacTaJOmyJO BalKHYJO ponb 6~rcTpo.nellcTBYIOlllHX C'19THbrx' 

,MaLUHH KaK JlH!I 06paQOTKH ,llaHHbiX, TaK R . .lln!l a&anaaa T90p9TR'I8CKHX HCCH9JlOBaHHll, 

COOTB9TCTBy~UlRe Bbi'IHCHHT9Hbllbl9 MaWRHbl .llOH:lKHbl 6b!Tb (~~-=:frlHbl~ :.._7·· 

.11. MolKao c ycnexoM aa6e>KaTb cymecTBfJOLUero cell•ac .oy6naposaaa11 paapa6oT OK 

BCnOMOrllT9HbHbiX npH60pOB (Hanp&Mep, .ll9T9KTOpbl 0 MacC-H30TOnHb19 cenapaTOpbl, KOHTpom;r 

HO-H3M9pBT9Hbllbl9 npR60pb11 06pa60TB:a .llaHHblX), Cne.oyeT B3y'laTb R DOOUlp!!Tb M9TO.Ilb1 

KOOp;!lHHaUHR llp09KTBpOBaliHH B 06M9Ba OQOP)'.O.OBIIJJILH• Cne.oyeT H3Y'IRTb pacw&p9HH08 

npBM9H9HBEhU9HTpanB30B8HHOro o6cny)I(RBaHR!I\Iia6opaT?PRJI H~KOTOpblMH nea6op_~MH (Ha

npRMep, <aeTeKTo~. 
'-·~~·-

3. nocTpOliKa na6opaTOpRH .llH!I YCKOp9HBll .ll0H>KH8 6b1Tb He-

OT'b eM n eM o A qacTbiO acero cTpOHTen&cTaa H cpaHancapoaaT&CH 

C 0 0 T 8 e T C B 9 H H 0, 

, 'o 

a, ,)/'senH'I9HHh19 pa3M9pbl R CHOlKHOCTb yCKOpRTBHbHOJI T8XHHKH Tpe6yJOT nepeonpe.oe

HBHBB • a.oa&:BaTaoll cpe.oepanbHoA no.o.oeplKKB'. B npownoM ycKop&Tenb MOlKHO 6blno paa

MBCTBTb B o6bl'IHOM aKa.llBMB'IeCKOM na6opaTopHOM a.llBHRB H co.nep>KaTb aa cpe.ocTBa 

YHKBepcRT9T8, 0.oaaKo HOBa!l TBXHHB:a Tpe6yeT cneuaanbHblX 3JlSHHll, OTHH'IHbiX OT 06bl'l"' 

llb!X CTpoeaBJI, H yHRBepcaTeTaM 6y.neT ace Tpy.oaee onna'IHBaTb aaTpaTbl, BcHxoe rocy-

' ~I 
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.llapCTB9HH09 areSTCTBO, XOTOpOe DOCT8B/1119T YHHB9pCHT8TY YCXOpHT911b, .llOn>KHO T8K>KQ 

HM9Tb B03MO>KHOCTb 0!5ecoe"'STb Cp9.11CTB8MH DOCTpOIIXy DOM9W9HHR .111111 YCKOpHT&/IR, 

HaopsMep, KoMsccsa no aToMsoll eseprss .11011roe BpeMB ope.llOCTaanllnac& we.11pas !I 

ycD&WR8R DOMOWb R8 CTpORTe/I&CTBO YCXOpST9119II, HO B41KIIS.IlbiB811RCb p83/IH"1Hb18 orpa- , 

HH"'eBRII R Repea/lbHbJ9 .119Se>K.Hb18 IIR~RTi>l H8 CTpORT811bCTBO 3J18RHII .111111 RRX R R8 !le-
..- ,I· 

Bbl 00/IHblX opoeKTOB, Mbl peKOM9R.IlY9M B3M9RHTb 3axos · IIO 8TOMROII eseprRH C T9M, 

"'T06bl .118Tb B03MO>KROCTb KOMRCCHR DO 8TOMROI 8R9prRll d~p8.110CT8B/111Tb Cp9.11CTB8, H8 

HOBble ycTasoaxa c HARMes&well 3a.llep>Kxoll, 'ITO yaena"'HT •¢¢exTRBsocT& noMOWR &It-
~ 

TRBRbiM RCC/19.ll011,8RRBM CTp09H!lll A,llp8 B YRRB9pci1TeT8X, 

4. Cne.llyeT noowpiiTb aaMesy ycTapeawero II see¢¢exTRasoro 

o6opy.llOB8HRR. 

Msorse R3 .ll911CTBYIOIURX cell"'ac YCKOpRTenell II&pBOR8"18/IbRO' Dp9.llH83H8"18/IHCb Jl/111 

RCC/19.110B8RRII R O,llSOBp9M9RBO 61>1/IR T99BO CBII38Bbi-C DporPaMMOII ycoaeprneHCTBOB8HRII 

yCKOpRTenell:, ORR se 6bl/lll CXOHCTpyBpOBABbl Jt8K DOCTORRRI>IQ 1IpS60pbl Jl/111 RCC/19.1lOB8-

RBII, R T9XRBX8 ycxopeRHSI .ll8BHO y>Ke HX o6orsana. 0.llBAKO •Ts ycxopiiTenR Bee ewe 

BsTeHCBBHO RCIIO/Ib3YIOTCII B ll,ll9plib1X BCC/19.1lOB8RRSIX rn&BRI>IM o6p830M Ra-aa HeXB8TKH 

seo6xo.llBMbiX cpe.llCTll sa aaMesy ax. Cne.llyeT noo~pBTb __ oepcll!lxTHBHble onas&I aaMeH&I 

ycTapeawero o6opy .llO&assll. 

@cne.lly9T Olt83b1B8Tb 81tT_BB&ylO IIO.ll.ll9plKKY T90p9TR"'9CKRM RCC/19,llOB8T9/IbCltRM 

rpynnaM. 

8, CocT8B T8KJ!X rPYDD, 38HBM810WRXCII T90p9TR"'9CKRMR BCC/19.llOB8HR'IIdB CTp09HRR 

R.llp8 Kelt B R8W911 'CTpaRe, T81t R 38 py6e>KOM, O!Ip9Jl9/1119T B03MOlKHOCTB· y"'p9>K,ll9HBII, 

p860T810WRX B T9CHOM CO.llpy>KtJCTBe C Be.llyWBMB R RM910WRMR .llOKTOpCitYIO _CTeDQRb 

( 
\

y"'9HI>IMIJ R3 STO, II o6n8CTR. Bon&WOQ XO/IR"'QCTBO ¢H3RKOB-II,ll9pWRKOB .DpRHRM89T y"'8CTR8 

B CDellB8/IbHbllt BCTp9"18X 0 H8 K{)TOpbiX ORB 06CY>K.Il810T oporp&MM bl RCC/Ie.llOB8HRII B TQM 

caMbiM VPso6peTBIOT, CTsMyn 11 pys.oBO.IlRwae R.llea :'.lliiB .llan&sellwell pa60TI>I, Cne.llOBa

Ten&so, Mbl pes.oMes.11yeN n~a'e~cTBoBaT~oo pacw~pesse T~Ksx rpynn ,~-:-awell CTpase s 

OX83bi88Tb, _IIOMOIUb B C03.ll8RBB BX B TeX M9CT8X, r.11e y>Ke RM99TCII COOTB9TCTBYIOWRII 

WT8T ¢R3BitOB-II.Il9pWBXOll, 

6. Vfccne,aOB8RRJIM CTpO&HRII 11.llp8 C/19.11Y&T OX83bi88Tb p83H006pa3HYIO DO.Il.ll9p>KKy. 

VfCC/19.1lOB8RBII CTpfJtTypbl 11.llp8, lt81t B ni068SI .llpyr&R 0Tp8CIIb H~KR,, Bi>IRrpb1B810T 0 90/IR 

IIO TaM R/IB BHI>IM !IpB"'BHaM BM 6y .llYT Olt83b1B8.Tb IIO.ll.ll9p>KKY pa311IIolRbl9 Y"'p9>K.lleHRII, B ---' CBOIO 0"19p9.1lbt 01'.11-9/lbHbiM y"'p9lK.ll9RRIIM 6y.lleT D0/19398 KORT81tT C BCC/19Jl088RRIIMR, 

My O.ll06pli&M M!XCHM_IlllbROQ pa3H006paase, COr!J8COB8HH08 C XOpoWHM Dp8BRT911bCTB9R

Rb!M pyii;OBOnCTBOM, 
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nPMnO.>KEHVIE • YC!f!XH B RCC/19JlOB81'1ps cTpoeasa RAP8 

A. B a e .ll e s a e 

B npsno>KeHRH DOMew~Hbl DO.Ilp06HOCTH TeXRII"'8CKHX .llOCTH>K&HIIII B 

cTpoessR ll.llpa, se BJt/IIO"'eBHble B ocsoasoll TexcT Coo6weaa11._ Xo'I'R frtam 

BCCII8!lOB8HHilt DP8.ll<llt838Tb H$B03MOlKR~ T9M He M8See .ll/111 R/I/I!OCTp81lRI 

MO>KHO DpRB&CTR pll.ll 110/IHOCTblO Bb1DO/IS9HHbiX R npe.llCTORWRX HCCII9!lOB 

/IO>K8HH8 ROCHT B/1/IIOCTpeTdRblll X8p8KTep. Y'"'9HbtM, KOT0pb!9 38HHM8ioTC. 
' ' 

xoaxpeTsoll apo6neM &I, cne,llyeT npoaecTs oco61>1e accne.lloBaHRII. 

!:> C/19JlYIOWBX liilTH nyBKT8X o6CYlK.Il8!0TCII T9XHR"'eCKB8 R Dpo"'JtQ 

p83/IH"'HI>Ilt H81Ip8B/IeRRIIX 8KCII9pRM9RT8/IbSbiX RCC/18Jl088HHII. nysx'r )f<, 

RBM&HBB ) B&R60nee o6wall:; .ll0CTR>K9HHII R aporp8MMbl 8KCIIepHMQHT8/Ib 

aull xapas.Tepso CO.llep>KaT B ce6e secs.on&xo o6nacTell ·sxcaepBMe.,a.ba 

"'eCKOI ll,llepsol! ¢H3IIKII B, TaltHM o6p830M, 6/IH3Jtll X nyBKT8M 6, a·•''~. 1 

. : ;:J 
' i) 

C &Toll uen&IO sxcnepsMesTbi aa ycxopaTensx paa.lleneR&l sa s.,afllr 

' 
M&llbBOI elfeprHR YCKOpeHHI>IX "'&CTB!l C/18.llYIOWRM o6paaoN: 

' .I 
OT 0 .llO 8 Mea ( nyss.T 61 . 

Ycs.opaTenu c MosoesepreTH"'ecJtRMB IIY"'K&MR B &TOM .llRanaaose 811 

y>Ke H8f;!KOllbKO /leT, 

OT 8 .110 40 M3B nysJtT B J • 

Ton&K.l BeA8BRO R&"'&IIR .11911CTBOB8Tb YCJt0pBT9/IR C MOR08H9pt'eTR't 

npaB.lla, ewe Ton&s.o a saawell o6nacT8 noro .llR&naaosa eaepraa. My 

CltOpO 6Y.IlYT IIOCTpOeHbl ycltOpiiT
1
8/IB C COOTBeTCTBYIOWBMH X&p8I(T9pBCTII 

Bepyero npe.llena eseprHK. 

Bblwe 40 Mea ( IIyJKT r) 

Jlnll 11Toll o6nacTII eseprd oou ewe aeT :f.?xop1_1~e,~~~· JtO'I'oPble 

•sepreTR"'ecKHe ayqxs. 

B,,• 3Jtc1IepaMeBTI>l a a y C It 0 p R T e II '11 X 

II M R R B >K e 8 M. B, 

Y>Ke Maoro o9T ')UJapoxo npHMeaBIOTCII ycJtOpaTena "'&eTRll c esepr1 
··~ ' .. . ') 

Mea, II eTa o6nacT,., etieprall xopowo R.:sy"'eHa. 3-a, ac~niO"'9KII&M seKOT 

8XCIIepBM9RTOB, Tpe6y!OWRX 60/lbWOro M&CTe~CTB8. i R306p9T8TQ/IbHOCTI 

peweBbl T81tH9 HOBble npo6oeMbl0 _JtaK 38XB&T "18CT'ml ( !IpOTOHOB " Tpl ,.., ~ :1 
TR!l ) C\eruwa ll.llpaMB' • oco6bl& cnyqaa npiiMI>Ilt ~3111~M~_.ll,•~c~~HII:. ~a~ 

2S 



noCT8BnsreT yHRBepcaTeTy ycxopaTen&, .o;on>KIIO T8K>Ke 

cpe.o;CTB8MH nOCTpOitXy QOM8LU9RHH .o;nH yCK0pRT8QH, , 

no 4 ToMHolt ltHeprHR .o;onroe apeMR npe.o;ocTaansrnac& LUe.o;paa 11 

cTpOHT&fibCTBO yCKOpRT&nell:, HO H8kfiil.l:lbiB8nRCb p83QH'IHbi8 orpa- , 

eH&>KHbl9 nHMRTbi H8 CTpORT&QbCTBO 3.1:l8HHit .o;nll HHX H H8 ae-

peKOMeH.o;yeM H3M9HHTb 38KOR ·no 8TOM80it 8HeprHH C T&M, 

aTOM8olt a8epraa .npe.o;ocTaBnliTL cpe.o;cTBa. 88 

M&HbW&It 3a.o;ep>KKOli, 'ITO YB9QH'IRT •cfl¢eKTHBHOCTb OOMOLUH 8J(

HM CTp09HHSI H.o;pa B yHHB9pcHT9T8X, 

,t 

aaMeHy yCT8peawero H ae•cf!c:!>exTHBHOro 

cel!'lac ycxopaTenel! nepaoaa'!an&ao· npe.o;aaaHa'!anHCL .o;nl! 

6&1QR T9CHO CBli38Hbi ·c nporPaMMOi! ycoBepw 9HCTBOB8HHll 

CKOHCTpyapoB8Hbi ~81t DOCTOliR8ble npR60pbi J:lQll RCCne.o;oB8-

Hl! .o;aaao y>Ke HX o6ora8na. O.o;84xo \tTR ycxopaTena Bee eLUe 

B ll.o;epHbiX RCCne.o;OB8HRliX rnaBHbiM o6p830M 113-38 H9XB8TKH 

38M& By HX, Cne.o;yeT nooSJ?HTL )I&j)Cil!i!!I:THB!lble nn8H&l aaMeH&I 

no.o;.o;ep>KKY T90p9TR'I9CKHM HCCfi9.o;OB8T9fibCXHM 

rpynn, 38HRM810LUHXCll T&Op&TH'I&CKHMH BCCfi9.1:lOB88RJIMR CTpO&HBII 

e, T8K H 38 pyeie>KOM, Onpe.o;enlleT B03MO>KHOCTH· y'lp9>K.I:l9HHil, 

CO.I:lpy>KeCTBe C B9.1:lYLUHMH B HM910l.UHMB .l:lOKTOpCKy!O ,CT9Q9Rb 

H. Bon&WO& KOQH'I&CTBO cflR3HltOB-H.o;epLUHKOB npH8HM89T y'I8CTR9 

'18X, H8 KOTOpbiX ORB o6cy>K.o;810T nporp8MM bi HCCQe.o;OB8HHil 8 T8M 

HMyn H PYKOBO.I:llll.UH& H.l:l&R ,.o;nll . .l:l8Qb89i!LUel! paeiOTbi, Cne.o;OB8-

np~B9TCTBOB8Tb p8CWllp9HB9 T8K~X rpy~n'"'~-~~Welt CTp8H~ H 

RX B T&X M9CT8X 1 r.o;e y>Ke RM99TCII COOTBeTCTBYIOLUHA 

ll.o;pa cne.o;yeT OX83biB8TL paaHoo6p838yiO no.o;.o;ep>Kxy. 

ll.o;p8, K8K R niOeiall .o;pyral! OTp8Cnb B«)o'KII,, Bb111rpbiB8IOT, ecnH 

' 
RM 6y LlYT 0K83b1Bil.Tb ao.o;.o;ep>KKy p8:;1QH'IBbi9 y'lpe>K.o;eHRll. 8 ----y'lpe)l(.o;&RRliM 6y.o;eT OOQ939R K0HT8KT C HCCne.o;OB8RllliMR, 

oe p83Hoo6paal!e, corn8cOB8HHoe. c xopoLURM !IpABRTen&cTBeu-

22 
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nPHnO.>KEHHE • _ ~C~~ B_ll(l(:Q8.o;OB8H!Ill CTP09Rl!JI IIJ:lpa 

A. Bae.o;e8ae 

8 npHQO>K&HHll QOM9LU9Rbi no.o;po6ROCTH T9XHR'I9CKHX .l:lOCTH>KeBRil 1!1 HCCfi9.1:lOB8RliHX 

CTpoeaHll H.o;p8, He axniO'IeHH&le B ocaoaHoll: TeKCT Coo6weaa11 •. XoTH frx8n&aeltw·lle JIYTR 
1 
f 

l!CCfi9llOB88Hit ape.o;1::X838Tb H9B03MO>KH~ T9M He M&Hee · .l:lfill Hfifi!OCTp8llRH aepcaeKTHB • 

MO>KHO npl!B&CTB p11Jl QOfiHOCTb!O B&InOQH9HHb1X ll ape.o;CTORl.UliX HCCfi&llOB,SHRII:, 3TO nps

QO>K,9Hl!8 HOCHT HQQIOCTp8T0
1
Rblll: X8p8KTep. Y'!&Hbft:t, KOTOp&Ie 38Rl!M810TCll p83p9W9HH9M~7, 

xo8Kpe7soll: apo6neM&I, cne.o;yeT apoaecTH oco6ble accne.o;oBaHllll. · v 
B cne.o;yiOLURx aliTR ayHKTax o6cylK.o;8IOTC!il TexHR'I&cKRe R apo'!Re .o;ocTRlKesasr B 

p83nR'IHb1X 8aap8BneRRHx eJtcnepsMeHTan&Hblx Rccne.o;OB8HRA. nyHKT .>K. ( Ycnexa a ao
HBM8RRR ) H8Reionee oeiLURI; .l:lOCTH>KeHHll R aporp8MMbl 8KCn&pRM9HT8fibHbiX HCCne.o;oB&-

8Ril X8p8xTep8o co.o;ep>K8T B ce6e 8&elton&xo oeinacTell: ·&xcnepHMe8Tan&soA a TeopeTa

'lecxolt s.o;ep8olt ¢a3RKH a, TaltRM ol5paaoM, 6nH311:H 1t nysxTaM 6. a· E. 

C &Toll nenLIO aKcnepaMeHTbi 88 ycxopwTensx p8a.o;eneH&J 88 K8TeropRR no M8KCR-

' 
M8QbHOll •lfeprHR yCitOp9HH&IX '18CTliU cne.o;y!OWRM ol5p830M: 

OT o .o;o 8 ,M•a ( ayHKT 61 . 

Yc~~:opaTena c MoaoeHepreTl!'I&CXRMR ny'!K8MR B aTOM .o;H8aaaoHe &Hepraa JlOCTyasbl 

ylKe H&CitOilbiCO neT. 

OT 8 ao 40 M:~a (~ny81tT B J • 

Ton&ltJ H&.o;8B80 88'18QR A9liCTBOB4Tb YCKOpRT&nR C M080BHepr9TR'!9CitRMR UY'Ilt8UB, 

apaa.o;a, eLUe TOn&lto B aaawell: ol5n8CTR &Toro .o;e8naapaa asapraa. M&I sa.o;eeMc~, ''ITO 

CKOpO (5y.o;yT QOCTp09Hbl yCltOpRT,enR C COOTB9TCTBYIOLURMR X8p811:T9plfCTHK8MR R .o;nR 

aep~ero npe.o;ena aseprRR. ,. 
B&Zwe. 40 Mea ( nyHKT r) 

f 
Jlns &Toll: oeinacTII eaeprall aoJta eLUe ueT Y.?S:OJ?I!T.S.~.E!-~, XOTOpble .o;aaanll 

•sepreTH'! eCKll& ay'IKH. 

ei&!c,MC!8o:o 

B .• 3 K C Q e p R M e R T bl a a y c It o p a T e n 'sr x c eaepra-

R M R H R lK e 8 M. B. 

YlKe MHOrO n9T''1tuBpoKO npRMeBli!OTCll yCJt!)PIIT8QR '18CTBJl C aaepraell: 2 R M8Ree 

Maa, a 878 "oein8C~b elfepraA xopowo ~tay'le&a. 3a Bcli:niO'IeRReM 8eKOTOpblx oT.o;en&8b1X 

BICCQ&pRMEIHTOB, Tpe(5yiOLUHX eiOiz&LUOro M8CT9pCTB8 R 1130eip9T8T8QLHOCTR, 3Ll8Cb 8LU8 88 
' . ' 
pewe8&l TaKHe 

TRU ) t\erltii~H 
HOBwe npoeineM&I, ,.., 
R.o;paMR • B OCOeible ., lt8.K 38XB8T '18CTBJl ( DpOTOHOB ~ TpRT'Rll R a -'18C

cny'I8R apsr~38RU~.o;ei!CTBlllt. "P'8JtliM Oeip830M, MW 
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He npeaBHllHM 3aec& cJton~oKo-aa6ya& cep&e3HbiX TElflHR'Ie_cKHX TpyaaocTell'. Lno eepo-
""....- ' ' 

SITHO Hble B· o6nacTH 9HeprHH OT '3 llO 6 MsB 6e3 pa3paeioTKH HO• 
I I 

H 'I &\J;>I'<!a!l:upO H3Q()peTaT9fibHOC'I'lf; 9~cnepaMeHTa. Vf BC9 >Ke . .. . ..---· 

B STOll oonaCTH HMeJOTCSI nepcneKTBJ!Ibl. H,anp~~ep, I"OlKHO HCUO/Ib3().Ba\b YCTaHOBitH, 'Lta• 
- . -9 

IOLUHe O'leHb KOpOTKBe UY'IKH - HMhyn&Cbl fllllHTell&HOCTb; OKOilO 10 - ; ceK. ~, ltOTO-

pble MOryT OKa3aTbCSI O'leHb BcPt!leKTHBHb!MH B H3Y'I9HHH .CU9KTp8 HeiiTpOHOB,, BpeMeRB 

lKB3HH H Jl.P.ITHX napaM9TQ0~_5>30YlKJleHHblX COCTOHHHil., .QpyrHe Ba)KHbre OOilaCTH BCCne-

Jl0B8HHil B 9TOM JlH8Ua30He SHeprHil BKilJO'IaJOT B cei5R H3,yq eHBe (1) peaKuHll 3axaa-

'l'a, 1?1 peaKUBil npB 6oM6apaBpoBKe a -qaCT!IU8MB, ( 3) KynOHOBCKOrO B036y>Kae-

HBH, ( 4) pacll8.ll8, Bb!3BaHHOrO HOH8MI! llHTHH, (5) llpHMOro B3aHMO.ll9fiCTBHH, (6) 

pealtUHA, HMeJOD~HX B8lKHOe 3H8'1eHBe B acTpoq>R3Bk.~. \1 
K 1960 roay a CLUA RMenoc& Ton&KO .QBa snaKTpoCTaTH'IecKHX ycKopaTenH B 

BCero HeCKOilbKO UBitllOTpOHOB, CUOC06Hb!X .llaBaT"\._· Bb!COitOTO'IHb!e MOHOSHepreTB_'I~~e. 

'ny'IKB c saeprBell Bblwe 8 Mea. OaHaKo celt'lac a CLUA aei!CTeyroT Bna aaxoaRTCR B 

CTaaBR MOHTS>Ka B oTnaaKR IS T&H.lleMHbrx ycKopBTenelt a npaonH3HTen&Ho cTon&Ko >Ke 

- 3a rpaaauell. Ba>KaellwaMH oonacTHMR accneaoeaaall 6y.llyT: (1) peaKUHH Cpb!Ba R 

3aXB8T8, (2) ~ynpyroe pacceRalfe, (3)·: ypoaaa. aaepraa nerKRX" cpeaaax R.llep,(4) 

B3y'leHH9 UOBepXHOCTH HJlp8 H JlallbHOJleflCTBfiDLU~~ C~ '1epe_3 B38HMOJleiiCTBHH TH>Ke-

llbiX HOHOB, ( 5) KYilOHOBCK09 Bo315y>KaeHHe TR>Kenb!X H.llep H (6) peaKUHR 38XBaTa 

Up,OTOH8 B ol5nacTH •rar&HTCKilX • pe30HaHCOB, 

B, 3 K C II e p H M e H T b1 H a 

T H saeprall 0 T ~ .ll 0 40 

y C K 0 p H T e 11 H X 

M s B. 

B o 6 n a c-

ny'IKR 'lacTau co _grporo onpe.lleneaaol! eaepr11elt B o15nacTa Bb!We ~ Mea ·ae npu

MeHstnRCb B. Ka'laCTBe LUYllOB CTpoeRRR stJlpa, 3a HCKilJO'IeH&elM OTll enbHbiX H3MepeHHil, 

npoaeaeHHbiX HS T8RJleMHbiX YCKOpHTenRX C SReprRIIM~ !3-14 MeB; OCTan&Hb!e Sltcnepa• 

MeHTbl B ofSnaCTR 8-40 Mae xapaKTepR30BallKCb M81lb!M pa3paweRReM H He ll03B011HilH 

nony'IRTI. llO.llp05HOCTH Jllllt TO'IHOro 8H811R3a R HBTepnpeTa!lHR, 8 OeiLUeM MO.lKHO CJ[8-

38Tb, 'ITO .llnst npoB~f~HHR B oy.llymeM ocaoeHbiX sKcnepaMeHTOB aeo5xoaaMa pon&wast 

J ' ' ' RHTeRCHBHOCTb ny'IKII( iXOpowee p83peweHae, llY'I,KR f83H005pa3Hb1X 'laCTHU H 'TO'!Ha!l 

anna~. 

M&I C'IHTaeM, 'ITO nporpaMMa accneaoeaaalt B aToll ol5nacTR 6yaeT no xapaKTepy 

CBO~My 8HanorH'IH8 nporpaMMe JlllH o!5naCTR HR3KHX 9Hepralt ( !50ilbLUHRCTBO nono>Ke

HRi! 83 npe.llblllYLUero llYHJCTa HMeeT MeCTO R 3.ll9Cb ) , HO B Bee OYllYT BKilJO'IeHbl Rc

cneaoB8HHR 5onee TH>Kenb!X Raep npR 5onee Bb!COKRX SlleprRstX. Oco5oe 3Ha'leHae oy

llYT RM9Tb HCCnellOB8HHR ~ B38HMOlJAilqTBH!I H8 Bg!¢QJU!:§,J.poBHHX B03eiY>KJlf!JjB..; ...---- = . 
MHOrRe 113 CBOl'ICTB KOTOporo COBCeM He.ll8BHO 5fiDK....B.aY~E!.~.£L!.f!2.f'.,!,!~".;~~ Vfccneao-
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aaRHII seynpyroro pacceiiHIIB, · aepoll'l'ao, aoaao'naT a.a;e&Ta~P•aapoaaT• a pa• 

aeTallbHOrO ll3Y'I8BHII !50llbLUBIICTIIO KOllll&ltTBIIIIWX ,COCTOBBIII K8lt Dpll 11•31 

npa ablcoaux saepra11x &0315ylK.a;e~aa; accne.a;o&al!ast peaxaal ·cpwaa uo3ao 

nHTb cneaTpOC!fO'DH'IE!CKa& .ll•J!!IIil& IIC&X Sl.ll&p nepBO.llll'l~ltOI ~llCT&MWV 

Cne.a.yeT c~:a~aT& o!5 BCTO'IRBaax Dontlpaaoealralollt "acT~.llllll acuon 

Topblx celqac nocTpoe&bl aoewe ~onltmae yc![opaTena, a T81Uite O.JlporpaM 

M lo1X llccne.a;oaaaall no 'npoaall().aC'I'IIY nonapa3oeaaawx Maweael. Vfcaonltito 
'ry,,• • · 

ana, >KenaT&nltRO, o!5oax B3 ;Tax .llOCTB >~tea-al oco68flBo ~lKBO a · sco;~~it.q;c 
HOBOII 38BilCKMOCTH CTPYKTypw ll.llp4 H p88KURI BO BC&X .llB&II830118'X ~S&pl 

, I 

' ' 
Ha ocaoi!!4RIIB llOCll&.llaax ycnexoe yCJtOpiiT&llbHOII T&X,IIII-ItJil toC!ol 'e.>~ta.a; 

po CTAByT .llOCTYllB!oiMa sneaTpoitr~fR,'IecrtRe 'ycrtopaTena ~a 86. :( i Bjlrlple ·, 

'leHII& sTax ycnexo11 ol5cy>lt.ll88TCII •irnaae rV , nya~e A, cTp~ 1,~~ 

' ''.'IJ r, 3 j[ C IJ' 8 p R M. 8 R T W R 8 y C K 0 p B T 8 ll II lt: 

r a e II BWLU.& 40 Mu 

ilpllpo.ll8 B38aMO.ll&ICTIIIIJ II STOI oenacTW 8B&prall II KOpKe OTn~aa 
i 

BaaRMO.ll&liCTIIIll npa Ba3JtRlt &HeprRSIX, a D08TOMy Mlol H& CT8118M no.r:xpol5a 

BTB uporp8MM!ol, no M8p&l.OCT8 nap&.ll8'1R BMJlYilltC8 B03p8CT88T JK)IIIt ~1':11 

Roro B38RMO.ll&li(jTBR!I';}a TU:.lKe, BnonHe _BepoR'I'RO, B93p8CT&eT R BllltiiBB.~ 
Jtcia. C ywenweaseM J1n11aw aonaw !5oM68p.llRPYJOWRlt syxnoaoe ysehR'Iatl8 

.,.,, ' ' 

p8'1HOCTit a.llepaoro B8lll8CTB8, 

----HeMaorO'IIICneaawe .!10 CBX uop IICCD8.llOB8T8Jr&cltR8 IIODWTIIB ~· aTOI 

raa ylt83b!B8JOT· R8 TO, 'ITO 8T8 o6n8CTit MOlK&T CTATit O'I&Bit B8lKROfl B BCI 
· ... ;:...""'-·-,,. .,. ,,..~;"" ... ~ ... 

CTpO&IlBII ll.llpa. 

HertOTOpble 38M&'Ias.,: 

1 •. Ycxop11Ten11 DpoTtiaoll 11 TBlKenw·x -.facTa;n. Ha~one 

cnocoi50M ·asy'I&BRR BYkllORaoro Ol5l1811:8 II B8CTOawee &p8MII ·~~~~ 11: .. 
9/ ',.,,,,., ''"~····· ,. 

P8CC8RRB8 • HM&JOTCII YII:.3811BII, 'ITO p860TW DO ayKIJOaBOMy p8CC811BIA:I· I . ·~ " 
CT8BilTit MeTO.llW 113y'I&BRa DOB&pltaOCTBWll a¢4Je&TOII, ~oppllllllalllll-·.1184fi,U 

' ..... 
Ta'IBWX can, B oCSmeM, OT ycxopRT&It~ Tpel5y&TCII ·aaT&BCBBBOCTI. '?'~~~t,) 

. , ·r~/.""'''"1' .. , •••. •)ll , 

no eaepraa, eapitapoea:aae uepraa • uonesao •caonlt3yeMuc ,.q;ons 11,.wu: 

2. YcxopaTena 

Coepeweaa~_ycuexa 

8l181tTpOBOB c BWCOKOI RBT8RCBBll0,~1 

3R8'1BT8111tRO pacwapanB IICCll&.llOBAT&nbCJ[II& B03MO 
J 

YCitOpBTenel •. MeTOD,W D03BTpDBIIOI 8BIIBrllllllnlla ~np&:llOCT8BBIIJil aXCD&pBMI 

B03MOlKHOCTit. nony'laT• MOIIOaaepreTR'I8CII:118 DY'IKB raMM8-II,Y'I&I, aaeprRIC 

9/ CMOII'pB (2) II fiYBitTe )K , Dpiii'IO,lK&RRe 1, CTp, 24. 
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cKoii&Ko-HH5Ytl& cep&e3HbiX TElftHH'IecKKX TPYtlHOcTeli'. Lno aepo-
... ...--- . ' 

Hbl9 B OO!IBCTH 9Hepl'HH OT 3 t:IO 6 ~9B Oe3 paapaoOT!tH .!10-
-' I 

lJeH.!!Jt ':!.R.~llbl'IOfiHpii ij3Q,opeTBTBI)bHOCTH' 9Kcn:pnM~!iTB. 11 BCe lKB 

nepcneKTHBbi. H.anpnMep, MOlKHO acnO!lb30.BaT& ycTaHoBitH, ~a-
• ' -9\ 

ny'IKH - HMllYllbCbl fJJ.llHT9llbHOCTbiO OKOllOI JP , CeK. ', KOT0-

0'19Hb 9rjJC!l9KTHBHb!MH B K3y'I9HKH Cll9KTpa HeliTpOHOB,, BpeMeHB 

L!pyrae aa,KH&re oonacTH accne-

saeprali BKnro'!aroT B ce5H aay'q enae (1) pea~tuali aaxaa-

a -qaCT¥UaMH, ( 3) KynOifOBCitO!'O B03Dy)!{JJ.e

npHMO!'O B3aHMOJJ.9fiCTBHH, (6) 

e 3Ha'I9HH9 B acTpOcjJH3Rk,a. \J 
A aMenocb TOllbKO .aaa snexTpoCTaT!f'lecxHX ycxopaTenH a 

TpOHOB, CllOCOOHbiX JJ.aBaT~. Bb!COitOTO'IHbre MOH09HepreTH'Ie~e. 

Mae. Ot:~HBKO cel!'!ac a CWA JJ.ei!CTayroT ana HBXOJJ.HTCH a 

H 13 TaHtl9MHb!X YCKOpHTenel! If llpBoaH3HTenbHO CTOfibKO lKe 

o6nacTliMH lfCcneJJ.OBaHifll 6yJJ.yT: (1) / peaxulfH cph!Ba a 

Cpet:~HHX HJJ.ep,( 4) 

If JJ.allbHOJJ.9HCTa';f'r01I.{IfX CM 'lepe3 B381fMOJJ.ellcTBifll TSIJKe-
" ,.. '"'""' 

SIJJ.ep a ( 6) peaKuaa aaxaaTa 

lfMeHTb! H a ycxopaTanHx 

M 9 B. 

B o 6 n a c-

0 T !:i ll 0 40 

onpeJJ.eneHaoil &Heprael! a o5nacTa Bb!tua 1:! Mea ·ae !lpa

cTpoea!fH litlpa, Sa HCKfiiO'IBHHeN OTJJ.enbHb!X a3Mep&Hifli, 

ycxop!fTenHx c aaeprRBMH 18-14 Mea; ocTan&Hb!e axcnepa\. 

xapaKT9plf30BallHCb Manb!M pa3pemeRH eM H He D03BOlllfllH 

TO'!Horo aaana3a a HHTepnpeTauaa. B o5meM MOlKHo c~~:a-

H B DyJJ.yll{eM OCHOBHb!X SKCnepHMBHTOB' HeoOXOJJ.HMa fOllblUaH 

wee paapew eaae, ny'IXH pa3aoo5pa3Hb!X '!aCTifn H ·. TO'!HaB 
'1: 

HCCllBJJ.OBaHHII B STOll oonacTB DYJJ.BT llO xapaKTepy 

snepral! ( DOllbllllfHCTBo nonoJK e-

• HO B aee OYJJ.YT BXlliO'IeHb! Be-
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aaRHR aeyRpyroro pacceaaaa, aepoJI'I'ao, aoaao'naT B.QeBTBij:>BaBpoMT• a paa.QenB"N. liiiR 

JJ.BTdllbaoro R3y'I8HRII DOllblURRCTBO II:Oilll8XTBBRWX 
1
COCTORRBI X8X apa BR3XRX 1 T~X R 

npR Bb!COKRX eaepraax aoaoylK.Qe~asr; accne.aoaaaast peaxual ·cpwea !l03aonRT oape.Q'e

nnT& Cll&XT~OC~B'f!!C~Ba J:l.ll~llle BC8X IIJ:lep !l8pBOJ:lll'f~ltOI C:HCT8MWY 

CneJ:ty&T c~:aaa~& o5 acTo'faaxax . aon.Paaoaalraltllt. 'faCT~J:tnR acaom.a~aaaaa xo...: !:+·.,~·~-~. 1
: 

Topb!x eel 'lac aocTpoeabl aoa·w· .•. CSon&mae yc.opaTena, a T8X$e o .. aporp. aMMe apoao.Qa- \ .~. '7 
Mb!X accneJJ.oaaaaA ao ·apoaa~;~~cray aonapaao~aawx MRUieael. Hoaom,aoaaaae OJ:taoro \rtq' 
ana, >K9U8T81l .. HO, oC5oaX a3 .•TBX J:l0CTB>II:8BBII OCOC58BBO B8lltJIO B BCCll8J:lOMBKRlt CJI.R- \1 

HOBOII 38BBCBWOCTB CTpyXTyJ)W IIJ:lp4 H peaXtUII BO BC8X JJ.B81UI30HJrll: ·.eaeprall., / 

' ' 
Ha ocaoaaarra aocneJ:lBBX YCtX8ltO·B YCXOpiiT8lli>HOI T8ltiiii.XB MW ~.IKBJ:l8-., 'fTO CXO ./ 

' I .' ,, ', ' 

po CTABYT llOCTYDRI>IWB 91l8KTpOd'raflrrecJtae yCitOPBT8UII ka 86 ( B B,Mtue) Mea, 3aa-·v . ' 
'18888 8TIIX ycaexoa oCScy>KJJ.8eTCJI aw rnaae lV ' I ayRII:Te A, CTp, IS. 

r. 
r a e a 

3 t c a! e p a M ·e a T w 

a w- tu. e 40 Mea 

a a y C II: 0 p R T e n R X c ••• y-

J }papoJ:l8 B38BMO,[t81~TBBJ B 9TOI oiSnaCTB 8H8prlll B XOpRe OTUB'f88 OT IIPIIpOJ:lW 

B38HMOJ:l811CTBBII IIPB B83XBX eaeprBRX, II II08TOMy Mb! 88 CT8H8M IIOJJ.pOfSHO OIIRCWI!Ia'l'b 

9TH aporpaMMbl. no wepet.ocTa II8pell8'1a IIMnyn&ca B03p8CT88T _p0111:o BVK!lOB-ByltjtO.-:

HO!'O B38BMOJJ.8A(lTBRR';la Tattme, BIIO!llf8 aepoRTHO, B93P8CT8eT B BllKBHB8 M830ql!llt :fo':': 
xoa. C yMea&Uieaaew .z:tnaaw aon&hl 5oM6apJJ.apyiOwax ayxnolfoa yaena'fKtlaeTcR apoa-

' pa'IHoCTr. R.~:tepaoro aewecTaa. 
__ __.,.. 

HeMaoro'facneaawe .~:to cax aop accneJ:tOBAT~~&cKae aoaWTSa a eTOI oCSnacTa eaep

rarr YX43b!B8IOT. aa T0 1 'ITO 8T8 OonaCTJo MO>Ke'l' CT8Tb O'f8Bb B8>KBot• B RCCil8J:lOB8HBRX 
'· ::.'* ..... · .. -,, ,,,,, .... 

CTp08BRII RJJ.p8, 

He.JtOTOpb!e aaMe'faBBJI! ' 1. YcxopaTena apoToaoa a TR)I(enioix .facTa.u. Hadonee apawww 

caocoCSow aay'feHaR ayanoaaoro oCSnaxa a aacToawee ape!lla RBIJaeTCR xaeaayqpyroe 
9/ . ,., ' '"'"' ' ' 

paccesraae • HMeroTCll yx•aaaasr, 'fTO paCSoTw ao ayxnoaaowy pacceaaa-10 MOrYT apeJ:to-

CTaaaT& MeTOJJ.W B3y'feaBR aoaepxaocrawx eq,q,exToa, xoppen11aa._.&CT,nr a lllaoro'fac

Ta'fawx can. B otSwew, OT ycxopa'l'eneA TpeCSye1'ca 'aaTeacaaaocn. rry'lxa>pupeUieaae 

ao eaepraa, upa.apoaaaae nepraa a .aonealio ac~onr.ayeNall ':i:io~sr a;,M~~~~ uaxna. 

2. YcxopaTena enecTpoaoa c awcoxol aaTeac.B&HO(lTJoiD ay~xa. 

C.OapeweaaW', ycaexa 388'fll'l'81DoRO pacUiapana IICCU8J:lOB8'1'8llbCII:B8 B03MOlKBOCTB 9TBX 

YCXOPII1" enel, .Ill\ 8TOJ:l W 1103BTpoHBOI 8HBBrBniiURR : apeJ:l OCT8BBilB 811:CaepBM8BT8TOp8M 

aoa!llomaocT& aony'IATit MoaoeaepreTB'fet:XJie ay•x• raMMa-ny'fel, eaepra10 xoTOpWX ... 
9/ CwoTpa (2~ a "\BXTe )K , npalio.lKeaae 1, cTp, 24. 
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· MO>KHO nnasao MIIHRTb. CospeMeHBble TO'IH&Ie MeTOilbl &eliTPOHBOii CD9KTpocxonBB noa

aonRIOT nony'I&Tb DY'IItB HeliTpOHOB 601lbWOi! IrHT9HCBBHOCTB, O,llHaKO 8 &TOM Be yc'ry

natoT BM B yCKOpBT911H 81111XTpOBOB. 3a.ecb OT YCJtopa:T911SI Tpe6yeTCII MaltCBMa1!bBO B03-

MOiKBble HHTeHCIIBHOCTb H noneaHOe BpeMR URKna • .., 

S. Pa60Tbl no pacceRHHI() sneKTpoaos. Cnea.yeT H3Y'IBTb B03MO>Kaoc

TH HCOOnb30BaHRII MeTOilA eneKTpOBBOrO p&CC9SIBBSI DpB BbiCOKBX aBeprBIIX ( BaOOM

HRM, 'ITO anBBa BOnHbl 8 1 cpepMB COOTiileTCTBYeT aHeprBB 21 Mas Jlnll Ban9TAtolllero 

npOToaa a 1797 Mas lliill aneKTpoaa ) • HaopaMep, nocnea.aae eKcDepaMeBTbl no 

10/ 
aeyopyroMy pacceRRBIO anexTpoRoa c aaeprael! 20D-700 Mas oJtaaanRcb •¢¢exTas-

Hb1MH DpB R3Y'IIIHHR KOIIIIIIItTRBHbiX KOIIe!SaRBil B, 89pOSITHO, MoryT 6b1Tb RCDOIIb30BaRN 

DpB R3y'I9BIQI CRnbBblX 8036y>K,Il9RRi! C8pJlQ9BHHbl H,llpa. 

.a. 3 K C q e p H M e R T bl, H e Tpe6ytolllH8 ycxopRTe-

n ll 

MaorRe B3 RaWRX Dp8Jli>lllYilliiX 3aMII'I8HHi! B p8CCY}I{Jl8RIIll riOIIHOCTb!O OTHOCRnBC'b 

It Ba}I{ROli o6naCTR <jH3RKR llll_p~, 38HHMaiO!ll9iiCll B3y'I9HHeM CBOiiCTB OCHOBRbiX B HB3-

KonemalllBX lla.epa&IX cocTosaall. KpoMe ynoMl!RyToro B&~we, yKa3aHRble npea.cTOll!llBe 

pa60Tbl B 8T')i!: o6naCTB BKIIIO'faiOT 8 ce(Sg: 

1. npo6enbl B a.aaawx. HalllB 3H8HHll ll&BHbiX Rllpa, TaKBX KaK Mllcca, 

MoMeBT, epeMR >Kaaa·a, aaeprllli,Ry>KHO pacwapuTb; npo6enoe e!lle 6onbwe, 'feM a.aa

HbiX, 3aHeC9HHbiX B Ta6nBUbl. J'v\bl a.on>KHbl fiOKOH'fBTb C paccMOTp9BB8M 8 TeopeTR'IeC-~~ 
ltiiX B 31tCr18pHM8BTanbHbiX pa6oTax TOnbKO npOCTSiiWHX cnyqaeB, KOrll&~B3B9CTHW l 

HY>KH&Ie KBaHTOB&Ie 'IRena) 

2. p a ll H 0 a It T B 8 H bill P.acnaa.. Ton&xo e nocnea.aae roa.~o~ H8'f811R noa.-

po6HO B3y'!aTb BflBliHBe CTpyKTypbl llllpa Ha a~ , {3~ H y -pacnaa.bl. B Moll o!Snac-

TR ellle M'loroe npea.cTOHT ca.enaT&, B aa.ecb Mory~ noMO'fb cospeMeHBble TeopeTa

'feCKHe R 8KCnepHMeHTanbHbl9 llOCTHlKeHRB. 'iT06bi npeepaTHTb liTH R<:cnea.OB8HBB 8 •cp-. 

cp9KTRBHb18 Cp8,1lCTBa BbiBCH9HRll CTp09HHll R,llp8, H906XOilBMbl 6onee noa.po6Rbl9 .Teope

TH'f9CKH9 HCCfl91lOB8HliR H a.anbH9ilwee p83Bl1Tlle MeTOilOB, HanpaMep, MeTOilOB yrno-
-··-· •" '··~ 

BOil KOppenliUHH. 

~ 
Mbl npea.nonaraeM, 'ITO 6ya.yT Kpai!:He aeo6xoa.RMbi xopowae BCTO'IHHKB paa.aoaK-

TRBHbiX aaoTonoa. KaK B a.nll aaroToeneHH~ MRJ,UeHelt a.nll <!nbiToB aa ycKopRTenllx, 

TO'I~O Talt lK9 B a.nR Bblll9fl9HHSI R30TOfiOB B R3rOTOBfl9HHR 83 RHX ya.o6Hb1X pa,llRO&K

T,BHbiX HCTO'IHBKOB Tpe6yiOTCll ~CTb19 B91ll9CTBB_, H COBepweHHag T9XHBK!'JBBRily TOro, 

'ITO JlflH paaa.eneHHII R O'fBCTXB MHOrBX H30TOD08 Tpe6yeTCR cnomaoe XRMH'IeCKOe B 

10/ 
Phys. Rev. 128, 923 ( 1961), a T8K>Ke Bulletin of the American Physical Society 

CT8Tbll QA3 • cepHll 2,TOM7 ( !962). 
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Macc-cneKTporpa¢B'I8CKOe o6opya.osaHRe R BBBilY Toro, 'fTO npoRaBOilCTBo 

6eHHO KOpOTKO>KBBYillHX, CBll3aHO , C yCKOpHTenbHOJI ycTaHOBKOJI, BMSIOT Me 

d; 
KHe, '18M npe:lK,Il8 0 npR'fHHbl llnll 06'bll/lHHeHHll Cp81lCT8 • 

E. ·Q C H a Ill e H H e i n p H 6 0 p 8 M B 

1. Teepa.bie a.eTeKTopbi R MHoroKaHanbHbie aaanaaaTopbi. B nocnea.HBE 

Jl89TCll 6biCTpOe p838HTRe fi))li60pHoll TOXHRKH, np0Mbllli119HHOCTb Bblnyclt&E 

rOK8H&nbHb18 B MHOrOM9pHbl8 8H811B38TOpb1; H~npepb!BHO COBepweHCTByiOTC 

C'IOT'fHKR, cenapaTOpbl H30TOriOB, ycHnHTOnB, CX8Mbl COBr181l9Hllll, . CBMOllRCt 

sble M&lllRHbl a.n11 o6pa6oTKB a.aHHbiX, SbiCTpblii nporpecc s TeXHH'faCKOM , 

p&TBnCII 8 TO, 'fTO MOlKHO H8388Tb He HH8'f8 lt8K T9XHB'f9CitRi! 6pOCOK. B·. S 

HOlt •llllepHOll ¢H3Hit8, Mbl BMeeM .He6biB&nbi9 B03MO:lKHOCTII Jlnll npOH3:,rll 

H3M8p9HIIll Jl OfibiTOB, Tpe6yiOillBX o6p860TKH B aaanH38 rpOM81lHO!r0 'It~~ 

. u~ 
B K&'fecTBe npaMepa paccMoTpHM npo6neMy RaMepeHBR yrnoeoro Jf'' 

aHepraa aciiyllleHHbiX a -qacTBil B onbiTe c pacnaa.oM 11.n.pa, TpyAHo¢.T 

T8 O!Sbi'IHO 3aiUII0'{811aCb 8 perHCTp&IlHH ¢QH8, 't,e, B 'IYBCTBRT9nbHOCiR ll 

HblM OCKOnKaM, OTnH'f8101llRMCll OT G -'I&CTRU, HnH K a -'!&CTHU8M 0 

e peayn•bTaTe pacnaa.a llllpa. Pewall noa.o6ay10 npo6neMy, coapeMeHHbll! 1 

HMeeT cltellyiOillB6. opeRMYill6CT88 riO Op8BHeHB10 CO CBOHM KOnnerolt, KOT• 

npo6neMy nBTb neT Haaaa.: 

(a) T s epa. bl e a. e T e K Top bl, Oua noaaanacb HeCKOnbKO neT HI 

HX np8RMYill6CTB IIBnliOTCll M811bllt 06'b9M, KOTOpbllt B &TOM cny'l88 llllll Tl 

pRM6HT8 a.aeT rpOM8.l;!!~! ... I?!~.~~~-~.'!_~_!l.!!:.~T..2.!1J,!IR ¢osa, 

(15) M&lllBBH8R o6pa6oTK8 ,ll&H)IbiX, nl!Tb net Haaaa. oc; 

cpOHOBOI KOMfiOHSHTbl Orlptllengnacb B BCIUIIO'f8118Cb nyTeM nocTpOeBBll 3B 

poCTII C'f9T8 ll9T9KTOp8 OT CM91ll9HRll HanpB>K9HRH H COOTB9TCTBYIOill8lt 

soli. Ho a.nR TBilB'Illoro aKcnepHMeHTil '··TaK&II onepauRR aenpaeMneMa, Tal 

O'feRp MHOrO BpeM9HH, 8 R&CTOSI!llee Bp9MR llflll CHRTHII ll&HHblX 0 'fYBC' 

ll9T8ltTOp8 OT CM91ll8HRB npBM8.HR8.TCR MHOrOKaHBnbHbl.lt 8H8111l3aTop, B $ 

H8HT8· Bbl'fB~88TCSI 8H8nH3aTOpOM, 

(a) Yny'lllleHRe TO'fHOCTH cqeTa ¢oua. Cpaaaaaaa uac: 

Hll8 C npOW8JllllHM, RMeeM: B o!SORX cny'!&SIX 81lHHBUa ( • Mapa C'leTa') I 

RCltfCitaHIIJI 4 -'laCTBilbl B ,llaHHOM H&npasneHBR 6biCTpO B DO'ITH 88T011o 

llenseTCSI fCTaHOBKOI, 0JlH8ItO KOMilOHeBT8 B8R389CTBOrO ¢GR8 onpea.em 

riPII6nB3BT811WIO 8 CTO pas TO'Ill88, T&KBM o6pa30M, ecnB fiJITb neT 883< 

11/ CwoTpa IV , nysxT S, peKOMeBil.811HIO 2, CTD. 15. 
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RTJo, CoapeMeaawe TO'IH&Ie MeTo.aw aeiiTPOHRoll caexTpocxonHa aoa-

60JlbWOil HHTeHCHBHOCTH, OilR8XO B STOM He yc'ry-

3.aecb oT ycxop~Tena Tpe6yeTCR MaxcaManloRo soa

R noneaaoe apeMR llBKna.,f'· 

p a c c e R H a 10 an exT p o a o a. Cne.ayeT aay'fHTb B03MO}KHoc

MeTo.aa sneXTpOHHOrO pacceRHBR DpH B&ICOKHX SReprHRX ( H8aOM-

&I a 1 cpepMa coOTBeTCTByeT aaeprHa 21 Mas .ana aaneTarol!lero 

a .anR anexTpoaa ) • HaapaMep, aocne.aaae sxcaepaMeBTw no 

10
101 

snexTponoa c aaepraell 200-700 Mea oxaaanacb •.Pcf>exTBB

xonnexTHBHbiX xone6aaall R, aepoRTao, MoryT 5wTb Hcaon~oaoaaaw 

biX soa6ym.aeaall cep.alleBHHW a.apa. 

e p H M e H T hi, a e Tpe5yrowHe ycxopaTe-

npe,abiilYWBX 38M8'18HHll H pacCy}K.Q8BHli DOilHOCTbiO OTBOCHilRC& 

<i:H3RKH R!lp8, 38HHM810IU8liCB B3Y'f8HKeM CBOliCTB OCBOBHb!X H 883-

COCTORHBll, KpoMe ynoMHHYTOro BhiWe, yxa3aHBb!e npeacToawue 

H BXIliO'f810T B C86H: 

aaHBb!X, Hawa 3HaHHB aaHHb!X aapa, Taxax xax Mllcca, 

, aaeprua1 ay}KHO pacwupHT&; npo6enoa ewe 6on&we, 'leM .aas

noxoH'lHTb c paccMoTpeaueM a T80pe1'R'fec-~/ 
Ton&xo npocTellwliX cny'laea, xor.aa~a3aecTH.bl j 

pacaaa. Ton&xo a aocne.aaae roaw Ha'lallR ao.a-

CTpyKTypw R!lpa Ha a'- , {3· H y -pacaaaw. B :tToll o6nac-

C!lell8Tb, H 3)l8Cb MoryT aOMO'fb COBp8MeHHb!e T80p8TH

ilOCTR}KQHHR. 'iT06bi npeapaTHTb 9TH R{:CJI8ilOBaHHR B 1,cp

Heo6XOilBM&I 5onee no.apo6able. Teo pe-

R B ilBJibHellwee pa3BHTHe M8TO!lOB, HBIIpRMep, MeTO!lOB yrno-

'ITo 6y!lyT xpallne aeo5xo!lHMbi xopowae HCTO'IHHKR paauoax

H illlR H3rOTOBil8HHH MBllleHell illlR ~ab!TOB HB YCKOpHT8JlHX, 

Bblil81l8HHB H30TOaOB II H3rOTOBil8HHR 113 HHX y.ao5Hb!X paaaoax

e6y!OTCH E_acT ble aewecTa~, 11 coaepweauaa Texaax!JBaaa y TOro, 

R O'IRCTKH MHOrRX H30TOaOB Tpe5yeTCR Cll~H08 XBMB'I8CK08 H 

• 928 ( 1961), a Tax:lKe Bulletin of the American Physical Society 
( 1962). 
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Macc-cnexTporpa¢H'Iecxoe o6opy.aoaaHae H 8aaay Toro, 'ITO apoR3BOilCTBo H30TOnoa, oco-

5eaao xopOTKO:lKRByWHX, CBR3aHO 'c ycKOpHT81lbHOII YCTBJIOBKOI!, RM8IOT M8CTO 60il81;! Bac-

Jj; 
KH8, '18M npe:lKil8, 1Iplf'IHHhi illlR 06&81lHH8RRR cpe.QCTB , 

E. ·o c a a w e a H a ' a p a 6 o p a M 11 

1. Taep.ab!e .aeTexTopb! R MHorox8JianbHh!e aaanR3BTOpbl. B nocne.aaue ro.abl aa6nro

.aaeTcH 6b!CTpOe pB3BRTR8 1Ip860pHOII T8XHRKH, npOMb!lllll8BHOCTb BhiDYCKaeT Ceii'IBC MHo

roxaHBIIbHbl8 R MHOrOMepHhi& aHanH3BTOpbli H91Ipepb!BHO COBepweBCTByiOTCR il8TeKTOpbl1 

C'leT'fRKR, cenapaTOpb! R30TOaOB 0 YCBIIHT81IH, CXeMbl COBDa.aeBHH,, C8MODBCilbl H Bbi'IHCIIHT81Ib.,. 

able Mawaab! .ansr o6pa6oTKB .o;aHHb!X. 6hiCTpb!ll nporpecc a TexaaqecxoM ocaaweHR8 npea-· 

paTBilCR B TO, 'ITO MOlKHO Ha3BaTb 88 B8a'fe KBX T8XHB'f8CI!.IIII 6poCOK B SKCDepBMQif~ilJlb

HOl! H.o;epBOI! ¢83BK8, Mbl 8MeeM H86b!Ballbl8 B03MOJKHOCTH l:IIIR Dp083BO.D;CTBa TOH'fdW8X 

B3MepeKBI! .B ODb!TOB, Tpe6yiOI!l8X o6pa6oTK8 B aKaiiB38 rpOMBl:IBOrO KOIIH'IeCTBa .D;BHHblX, 

B xa'lecTae npaMepa paccMoTpaM npo6neMy K3MepeH8H yrnoaoro pacnpe.o;eneH8R 8 

saepr8B acnyweHKb!X a -'ISCTBil B ODbiTe c pacna.o;OM a.npa, Tpy.o;KOCTb B sxcnepaMea-

T8 06b!'IHO aaiUIIO'IBil8Cb B per8CTpaiXBB cpoaa, 'l',e, B 'IYBCTBBT81IbHOCTB ilOT8KTOpa K sr,aep• 

Hb!M OCKOilltaM, OTIIB'18IOIU8MCR OT iz -'18CTHU, BIIB K a -'ISCT81lBM, pOilBBWBMCR He 

a pe3yll•bTBTe pacna.o;a s.o;pa. PewaH no.o;o6ayro npo6neMy, cospeM&HHblll 8ccne.o;oaaTenb 

8M88T Clle.D;yiOIUBe, npeBMyiUeCTBa DO o-paBH8H810 CO CBO!fM lt011118rol!, XOTOpbll! pew an STY 

npo6aeMy DHTb neT aasa.o;: 

(a) T aep.o;b!e .aeTeKTOpbl. Oua nosrBBII8Cb uecxonbxo neT aa3a.a, o.o;H8~ 83 

BX np&BMYWeCTB BBIIHBTCS MBilbiJI 06'1o8M 1 ltOTOpbii 8 STOM Clly'lae l:IIIR TBD8'1HOrO SKCDe-

pBMeHTB .o;aeT rpoMa~!2.? .• -XII!:'.~,':_~!!.':.Jl~!!£:r .. e!i.ll8 ¢oua, 

(6) MawBuuasr 06pa6GTK8 .o; a H,Hhl x. nRTb lleT lf838.D; OCHOBH8R 'fBCTb 

cf>OHOBOlt ltOMDOH8HTb! onpe.o;eiiBII8Cb 8 BCIUIIO'IBilBCb nyTeM 'i!ocTp081fBR 3BB8CHMOCTB CKo

pOCTB C'leTa .o;eT8KTOpa OT CMeweHBR H8UpS:lK8HBR H COOT88TCTB)'lOW8.A o6pa60TX8 XpB

BOI!, Ho l:\1111 TBIIB'I!Ioro sxcnepaMeHTa· Taxasr onepauaH uenpaeMneMa, Tax xax 3aK8M8eT 

0'18Hp MHOro BpeMeH8, 8 B8CTOHIU88 Bp9MR .D;IIR CHHTBR .o;aHHbiX 0 'IYBCTBHT81IbHOCTH 

.o;eT8XTOpa OT CM81!leH8R Dp8MeHH8.TCR MHOroltaHanbHhl.ll 8HaiiH3aTop, B cf>oKOBBR ltOMDO

HeKTa Bbi'IBT8eTCB BH81IB38TOpOM, 

(a) Yny'IWeBae TO'IHOCT8 cqeTa ¢oaa. Cpaau8saa uacTosrwee nono:lKe

Hae C IIpOW8.D;WKM 1 RMeeM: B 060BX CII)''IaRX e.D;BHBU8 ( • Mepa C"'eTa') BBTeHCRBBOCT8 

BCII)'CKBHBR C -'18CTBilb! B .D;aBHOM aanpBBIIeBBB 6biCTpO B DO'ITB aBTOM8TB'I&CXR onpe-

.aenReTCR )'CTtUIOBXOI, O.o;aaxo XOMDOH8BT8 BeB3BeCTHOro ¢088 oape.o;enHeTCR ceJiqac 

apa6JIB3BTeiiWIO B CTO pB3 TO'I!I88, TaKBM o6pa30M 1 8CilB DRTb llQT H838.D; 8 SltCII&pBMeH-

~- llli 

IJ/ CMoTpa IVT 1 DYfXT 6, peltOM81ll:I8DBIO 2, CTD. 15. 
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TO HOH3BeCTHblll <j:>OH COCT8Bl!Slll 99% OTC'IOTOB ( .ll0ll8Sl 3KCnepHMeHT HenpHI'O.llHblM), TO 

ceA'18C OH COCTOBl!ReT OKOllO 1% OT o6wero pe3yllbT8T8, 

(r) nyqwee paspeweHHe no aHeprHH, JlpyrHM .llOCTOHHCTBOM TBOp.llblX .oe

TeKTOpOB senseTcR ynyqweHHoe paspeweHKe no aHeprKK, To'IHOCTb K3MepeHKR aHeprHH a -

'18CTHUbl T8KKM C'leT'IKKOM COCT8Bl!HeT OKOl!O 0,5%,a llS!Tb lleT H838.ll .llllR THUH'IHOI'O 3KCnepu

MeHT8 COOTBeTCTB)"lOW8Sl TO'IHOCTb 6blll8 6bl 5%. 

2, npOMblWl!eHHOe 11pOH3BOJlCTBO, J.1s-38 Cl!O>KHOCTK npaoopa 3TH npeaMyWeCTB8 

.llOCTB!OTC!I COBpeMeHIIOMY KCClle.llOB8Tel!lO neHOA cyweCTB'OHHO!'•) yeBl!H'IeHHSl tJ;eHe:>KHOA CTO

KMOCTK o6opy.llOB8HKR, He C'IHT8Sl He60llbWHX .llOnOl!HKTellbHblX 38Tp8T BpeMeHH H YCHl!HA 

Ha OTll8.llKY npH6opa, Bbl3B8HHblX llpOMblWlleHHblM H31'0TOBl!BHKeM MHOI'HX COCT8BHblX '18CTeA 

npH6opa. 

3, 11soTOIIHble cenapaTOpbl, To'lHwe B30TOnHble cenapaTopbl He.oaeao cTanH KOMMep

qecxa .llOCTynHbl 1!3 HeCKOllbltHX HCTO'IHBKOB, H8'18l!OM •KOTOpb!X UOCl!Y>KHl!H pa60Tbl no yco

BepweHCTBOB8HHlO, BbmonaeHHble B illeenHH. Oaa UO'ITR aeaaMeHHMbl xax RHCTpyMeHT npu 

H31'0TOBn9HBB XOpOWO O'IRWOHHblX, TOHKHX H UO'ITH CTOUponeHTHblX 110 CJ:)CT8BY B30TOUHblX 

MHweaeA, CTOBMOCTb BX ne>KRT B npe.ll9l!8X 15Q-3QQ TblCSl'l .ll0l!l!8pOB, R HX, HBCOMHeHH0 0 

MO>Kl!O HCnOl!b30B8Tb HBCKOllbKHMR YC!tOpRTOllbHblMH rpynnaMH, 3TO O'IBHb yHHBepC&l!bHblB 

HHCTpyMeHTbl, T&K K8K KX MO>KHO npHMBHS!Tb He TDnbKO .lll!Sl UOl!y'leHBSl TORKHX MHweaeA, HO 

H .llllSl paa.oeneHHSl p8.llH08KTHBHblX BOWBCTB C OC8>K.lleHHBM Ha TOHKBB UO.lll!O>KKB, 

4. tcoeeewescTeoeaaue annapaTYpbl. ]la>Ke npu HanB'lRR .oeAcTByiOwax y>Ke cyw~ 

CTBeHHblX .llOCTH>KeHRA JleCOOTBeTCTBRe annapaTypbl BCO ewe onpe.llBl!ReT npe.llBllbl HCCl!e

.llOB8HRI, Cne.oyeT npo.oon>K&Tb aay'lHb!B uccneaoeaaHs H B3blCK8HHR, aanpaenesHwe Ha 

ycoeepweacTBOB8HHe annapaTypbl II BCI10MOI'8TBl1bHOI'O 060py.llOB8H HR. B CBS13H C STHM 

I 
cne.oyeT OTMBTIITb 3H8'1BT9llbHbll BKll8.ll B p83BHTIIB annapaTypbl 1 C.ll9l18HHbllt H8l(BOH8llbHlol-

MHMH H rocy.oapCTBeHHblMH na6op8TOpHSIMH, 

6 06WBM, HCCl!e.llOB8HIISI B I'OCy.ll&pPTBOHHblX II H8llHOH8l!bHblX na6opaTOpBHX .ll8l!R 

B .ll8.llYT cywaCTBOHHbllt BKll8.ll B !pR3Rity CTpOBHBSI H.llpa, H Cl!B.llYBT llOOWpRTb UpO.llOl!>Ke

HKe H pacwHpOHI!e STHX RCCl!e.llOB8HHA, 

)!(, Y c n e x H B UOHUM8HHH 

MHOrHe H3 H3ll81'8BMblX B STOM nyHKTe nporpaMM SKCnepHMBHTOB HO 1!40I'yT 6b!Tb 

) 

BblllOllHBHbl 88 COBpeMOHHOM ypOBHe TeOpeTH'IeCKBX, 3KCUepHMeHT8llbHblX II TeXHH'IeCKHX 

ycneXOB, JlnH HeKOTOpb!X H3 Cl!e.llylOWHX UpHMepOB 3TOT !p8KT OTMO'Ie~yTeM nepe'lHCl!eHHSl 
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OTJl9llbHblX JlOCTB>KBHBI1 KOTOpble, 1103BOlJHl!~ Rl!B R03BOliiiT BblUOitl'i.Tb &~y ·II 

1. M&l ewe .oaneKo He noliHoCTbl9 o~pe.oenana fiYKliOH~~YitnQllable 'Sljjj~ 
• I p ' ', '• 'J'. i 

"?'l'BOpHTb ycnOBRII npo6neMbl MHOI'li"'"TOl!.Cal'lBC eLUe llOR31lB~!'B&111pllpOJi~ ,015 
d ,' ·' . ' \.} •. 

pOilb 38BRCSIWHX OT C!tOpOCTH CRll, .llOll'il, TeH30pHb1X CBS B TpJ!Inne'l'ltd"-qaTIIOA 
,' ., ' ' ', 

MO>KHOB C)'WBCTBOJ18HBB Me30HHblX a¢cpeKToe, Be BbJpa~aK>LURxCil, orepea ~.r:ie 

Q.osMO>KHOB cywaCTlil0~8BRO Tp~X'I8CTH'IHbtx CB~R npa.pO.ll8 Cl!flf.' 8. ,lle,'J&TH~~ I 

c' PaCCMOTpBM, H81JpRMep, ~p&6neMy onpe.oeneHBH KOMliOMi~TM ;'Blt3P(IIlO~ 
113 CUOC060B O!IpB.llBllBIIBH HB~eTCH TO'lHOe B3MBpBHIIC() yrilO&~rO ~<.'llpe~en~ 
pacceBHBI1 B HHTBpBMfl saepr~·A OT tQ .llO 40 Mea H' ~11,11PH38l(Hll 'IB:CTII~~:. /1 

,. I ': ; 
1 ~~ ' 

1 
1,,) ·': 

qeCKBA ny'IO!< COOTB&TCTByiOW&A JIB:t&HCBBHOCTB MOI':YT . .ll8Tb T8H.ll9M,¥MB ,yl::ll' 

TOpb!X ynoMalla.rtOCb B naparpaq,e B. T!lep.oble .oeT&KTopw. MBorc>a.llaJibllble 

Hble 8tl8llll3aTopbl II 6&~CTpO.ll&BCTBY!OWHO Bbl'lBCliHT81lbHiol8 M8WRS:br B Cj'!i811'4 

.opyrOM. li~3BOlliiT ~e.nen&'rb Cfl~llr ¢a!l C .llOCT8TO'IHOll :nil• on~Cfl,.,~ 
TO'IHOCTblO, !) l -'~~~ 

JlpyroA H .llOROl!IUIT&l!bHbl~ citoco6 peweHilSI STO•A npo6n&Mb1 38Xlll0~~1 
. ' ' f '' ' 

@?'laOM onpene!l,UBB ec>naoeoa ¢YRKUBH neiTpoaa UpH ero, ipo1'opacLUe~e~Wl 
, · . 12/ · I' 

CSI B H8CTOliW80 Bp9MII MOHOSHepre,TH'IBCJCBe Dy'lll:ll' raMM8"'liY'18ll n~lJ4~ 

3KCU8pHMOHT C .llOCT8tO~Oit T0'1H~CTbl9, 0'1aHio liOl1838blM Sal!IIBTCH 4.aylteR, 

KOHS'IHbiX OOCTDaHBA1J B03NOlKROCTb B H8CTOSW~ B~MH UO.rt)''laT~~~~y~B .ra 

O'leHb BlolCOitOA BliT&HCilBHOCTB R03BO!IliBT ycneWHO IICROllb30&ATb 
1
M9TO.llbf. p 

,asyqeaHB nonHpasanHa Bbl.rtaTaiOiuHx qaoTBll\ KBasaynpyroe pacc911H!le ( PI> 

>KaT cTa.P& ,npHMblM MeTO.llOM asy'leHBII cTpyJtTy'pbl o6ono'lXIl, eena !IPIU.CiaJF

n~;~eo6pasosaaae pacnpetteneJias aMnyn&eos ayKnoaoll ot5nf.!lt& 11 !tepa+· !1ccn 
ao.oanBC'b rnaBBblM ot5paaOM 8 o6nacTR e&eprsa o'r 150 .oo 200 Mi;Ja; ,6neA 
3TH accne.ooeaHaH sa ot5nacTq OT '40 .a:o 500 Mae, KpoNe 'I'Oro, cJt6n~eT l 
Tbl no ( p r JP1i. ) pacceiiHRIO, 

' \ ' 
B. nocnep.uae ro.llbl .oocTarna 6onhllloro nporpecca Teopaa xonne,III.'I'B!Ji 

aa HH3Kone>~CaWRx ypoaHHx eost5y>ICJlBBIIll, ao a.oec1o npe.ocTOBT eJ1l:El ·~orq 
CxeMa aaepreTB'l&CitBX ypoaueA Han&eoaa, ocuoBau&all aa atte~, ~6_o'Nill 

• ·, \r,·,, .' 

H.llpa BM08'l' llec!papB'IE!CitYIO ¢opr.ty] D03BOll'illlo!l B8CbM8 
1

TO'IHO onpeP:~'l'»'J 
HOCTb ypOI!ISeft UpB M8llbllt B036y>IC.ll8H11SIX B.llpa ll DpRI51lB3BT81l ... ~ ell~~l'll~' 

. , , , . , : ·I 
ot5l!&C1'B peD.It038M81lbHblX B TIIJK&llblX Sll8MBHTOB !Ie~llOJlH'IOCJtO. CBc;TBM~ 

lt8'19CTBlfHHbl8 pe3;tllloT8Tbl .llnR 8ll8NBHTOB C o!ITOMBblM HOMBPOM' ()JtMO ~ •. 

12/ CNoTpu In , naparpa¢ E, nyHKT 2, cTp. 9.' 

13/ Proceedingeo of tlte Rutltermrd Conference on Nucl-.,St1ucture. 

Mau'lecTep, cellTII6pb 4-8, 1961 r. no.o pe.oaKnBejl Bapxc:,a, Xal 
noa.ooa (19tH), 
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cOCTBBn5In 99% OTC'ieTOB ( .aenag 3KCRepHM8HT HeRpHrO,aHblM), TO 

oxono I% oT o6wero peaynbTaTa, 

p a 3 p e ill e H He R 0 3 He p r H H, .[lpyrHM .UOCTOHHCTBOM TBep.ablX .ae

'IWeHHOe paapeweaHe no sHeprHH, To'IHOCTb H3MepeHHll saepr'HH a -

cocTaBnHeT oxono O,G%,a nHTb neT Haaa.a .ans THnH'IHoro axcnepu-

l--fa-aa cnO)KHOCTH npH6opa 3TH npeHMyUleCTB8 

CTO" 

C'IHTBH He60nbWHX ,aononHHTenbHblX 38Tp8T BpeMeHH H ycHnHJI 

Bhl3B8HHblX npOMbtWneHHblM H3rOTOBn&HHeM MHOrHX COCTBBHblX 'IBCT&JI 

To'IHble H30TOnHble cenapaTopbl ae.aaaao cTanH KOMMep

HCTO'IHHKOB, HB'IBnOM ·KOTOpblX nocny)I(HnH pa60Tbl no yco

illBeUHH, 0HH nO'ITH H838MeHHMbl KBK HHCTpyM&HT npH 

O'IHUleHHblX, TOHKHX H nO'ITH CTOnpOU&HTHblX no cpcTBBy H30TOllHblX 

HX ne)KHT B npe.aenax 150-300 Tb!CII'I .llOnnapOB, H HX, H8COMHeHH01 

aecxonbKHMH ycxopaTenbHblMH rpynnaMa. 3TO O'leHb yaaaepcanbHble 

MO)KHO npaMeHSJTb He TOHbKO .llfill nony'I&HHII TOHKHX MHWeHeA, HO 

THBHblX BeUleCTB C OCB)K,aeHHeM HB TOHKBe llO.IlnO)KKB, 

Aa*e npa aanB'IHH .llellcTay'rowax Y*e cyme-

anna.paTypbl ace eute onpe,llenseT npe.o.enbl accne

on)KBTb HBy'IHbl& HCCne.O.OB8HHII H H3.b!CK8HH11 1 HBnp8BH&HHble H8 

annapaTypbt H BCnOMOrBTeHbHOro o6opy.llOBBH Hll. 8 CB113H C STHM 

aa'IRTeHbHblll BKna.o. B p83BHTHe annapBTypbl 1 C.llenSHHb!Jt HBUHORBH~bl-

B rocy.o.apcTaeHHblX H HBUHOBBHbHblX na6opaTOpBIIX .O.&nB 

cTpoeHBII ll.o.pa, R cne,llyeT nooutp!!Tb npo.o.on*e-

Rccne.aoaaaHll, 

B llOHHMBHBH 

B STOM nyHKTe nporp&MM 3KCnepHM8HTOB He ldOryT 6b!Tb 

t _ _ TeopeTR'Iecxax, axcnepHMeHTBnbH&tx H TexHH'IeCKHX 

RpRMepoa" STOT CjJBKT OTM&'Ie'(!,tyTeM nepe'IHcneBHH 
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oT.aenbH&IX .O.OCTH)K8HH81KOTOpbl& D03BoJIBnB HnB DOiiBOIJIIT BblDOIUUtTb &Ty llpof'p8Mr.4Yi I ~ ' 

1. Mbr ewe .o.anexo He no.rlHo_c~b!P o~pe.ll~ana ty~q~~s~sylttiOHHble Sap&t.l 'lT06bl Ylll~~-: 
"? raopHTb ycnOBBll npo6neMbl MHOrliJr Ten, CeJtqac eme lteBaB&CTII&I RpSJpO.Illl ,o6onO'IKK. RJ;J.pa.: 

" ,. ·' .' . I , , , 
I ' \ .~ •f '' ' • I 

ponb 38BKCR~HX 'OT CltOpocTR can, .O.Oml
7 

TeH30pHblX CRR B 'l'pllnnetHci-qeTIIOll cane,: .~03-

MO)KHOe C:Yllt8CTB0JllllliB8 Me30HII&!X a4J4JeKTOB 1 H& Bbtp8Jfj;BIOlltHXCII. 'lepea li.O.&pHble CBnbl~ 

Q.oaMO>KHOe cyuteCTBOS8HBe Tp~X'lBCTH'IHbiX CHJilll RpB.pOllB CIM B He_'J.eTHb!X COCTOII~II~lt • 
c' -:.J 

PacCMOTpRM, HB~PHMep, lnp66neMy onpe.o.eneHHII KOMliOH~HTbl T8H;;i0pSJOll cRnbl~ O;aallM 

H3 cnoco6oa onpe.lleneHBII RB~~TCH TO'IHOe HaMepeHHc~yrnoaoro pa~~peAen:HRR ~ --p . 

pacceRHRll a RHTepaant~ aHepr~-ll OT 10 .o.o 40 Mas a''Wou!Jl!381IHH '18CTIIU• MoHoasep~eT~-. 
I ' ' ' • ' I ' ' ' ' 

qeCKBA ny'IOK COOTBeTCTaylOUl&A JIB;T8B¢BBBOCTI! MoryT 
1

.0.8Tb TAB.Il8MI!hl8 .yCXOpi!T&I!R,: o_· KO", 

TOpblx yno~o~aaano¢b a naparpacpe B. Tl!lepaiur .o.eT&KTOphl, MHoro-RaHBnbBble • MsoroMeJ)"' 

Hbte 8tiBnH3BTOpbi k OI,ICTpO.O.EIIlCTBY!OWHe Bbi'IBCnHT6lnbH&I8 M8WKHN B CO'IeTSHBII apyr C 

.llpyrOM n03BOnll~ &peaenBfb Cll~llr qJaB C .O.OCT8TO'IB0ll ,llliia OUJI¢8!i!f.!..1'eH30pHO.I CHll'bl 

TO'IHOCTblO, 

.[lpyrol a .llOnonsaTenbHb!A cnoco6 peweHBR aToA npo6neMbl aaxnro'f.aeTCH a 6on~e 

liQ'IHOM onpe.o_e111!!1RB BoJIHOBOI cpyBKUBB 1:\&AT~OI!a' Dpll ero.' lpO'I'opacutenneHI!R~l'fMetOUll!e-
. - . . .J2/ . . .. 

Cll B HBCTOHutee Bp8MII MOHOlilH&Jire.TH'I6!CKBe lly'IKB· raMMa-ny'18A ll03BOllHIO D~Be..,ra 

3KCnepBM6lHT C .O.OCTB~'IBOA TO'lHOCTblO, 0'18Bb Uone3HbiM R~nli&TCll Aay\jeB1!6l nonllpaa~aB . . c_ ·~;· 
KOH6l'IBbiX OOCTOSKBAjJ B03M0lKBOCTb B BllcT01!1ll&e Bp&MH nollf'I!!Tb,, lly'IKB raMMil-1:1)''18.1 ' 

O'l6lHb BbiCO!tOII BB'l'eBCBBHOCTI! 003BOnlleT ycneutBO IIOROHb308llTb ,MeTO.O.hl pBCC8UHR B 

aay'leBHB RoJiliPH38!lHB ablneTaRJUIBX 'l8CTBU\ Keaaaynpyroe pacoeliHRe ( pp • 2 P,.) ).(07 

JKeT C'l'BTb ,Rpi!M&IM M6lT0.0.0M H3f'l6lHBB CTpyll.Typb! o6onO'IKll 1 ecna DpHM8BBTb <;l:lypbe -

n-11eo6paaoaaaae p~cnpe.o.eneliRII aMnynbC.OB ayuosoa o6naxa 11 Jtepull. Hccne.o.oBil!IBR llpo-', 

ao.o.RnaC'b rna8BbiM o6paaou: 8 o6nacTB asepraa OT 150 llO 200 M~;~a; cne.ctyeT pacw-apaTb 

STII IICCne.o.oaAHRll sa o6nacT" OT '40 .ao 500 Mas, KpoMe roro, cnelly;eT npoaeCTI! Ollbl"'i 

Tbi no ( p r iJii. ) pacceasaro. \ 

B noeneasae rOllbl .O.OCTBrna OoJibWOro nporpecca 'r80prta xonneltT~&Horo llBR>K&HBR 

H8 HB3KOn8>K8WHX ypOIIJIRX B030f>Kll8BBll, BO 3.1l8Cb npe.o.cTORT eut~ 'III:&Oroe CllMSTb, 

CxeMa asepf&TB'I&CXRX YPOBH&A HBilbCOHa, OCBOBilliRBII 118 BJ;I.e~, 'f'llOhOT8J!UIIa,II '18CTRilbl 

R.o.pa awe~n' aeccpeps'lecKyro cpop~o~y] noaaonana aecblda 
1

TO'IBO onpe~,ena'tr. nocne~~&a,.enlt" 
HOCTb ypOBSeA npB M&nb!X Boa OyJtC.O.EIBHIIX llllP8 R nps611B38TQIIbHO aseprBlO ypOBB8A B 

o6nacTR p&axoae~o~enbHblX It TSIJK&IIbiX aneMeHTOB nepaollB'Iecxo• cacTeMbl, a· TBX»e:EI llBna 
' •' . 

K8'leCTB.IIHbl8 peaynbT8Tbl .llllll anE!M8BTOB C BTOMBbiM HOI'tf8pOM. QltOllO 25, 

12/ CMOTpll m • naparpaq> E, liYHKT 2, CTp. 9. 

13/ Proceeding~~<> of the Rtttherford Conference on Nuclear Sttnctare. 

MBH'IecTep, ceKTll6pb 4-8, 1961 r. no.ll pe.o.axuseA 5Bpxca, Xslay.o. B K
0

• noa,a (1961). 
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,QOM 

TalC )1(91 e n·paauane, MO)!(HO Bbi'IHCnaTb • .o.e¢opMapoeaaaoe none•, nonb3yHCb 

caMocornacoeaaaoro nonH (XapTpa-<l>.oJC), O.o.aaKo .o.o cax nop aeT .o.aHHbiX o 

HOCTH HCnOUb30BilHHSI STOrO MATOJJ.GI, 

MATO-

B03MO)f(-

He.aaeao 6wno oTMe'leHo, 'ITO, caMo no ce6e 'IHCToe 11pa6nH)!(AHHe caMocornacoeaaaoro 

nODS! He npHMeHHMO K onaCBHHIO TaKHX stBU9HHit1 KBK paapblB B SHep~ATH'IeCKHX ypOI!HstX 

OCHOBHOrO COCTOHHHSI H MOMAHT/l HHepUHH BpalUBIOIUerOCst SI.Opa, Ha OCHOBe ycneXOB Teo

pHH CBepxnpOBO.O,HMOCTH 6biUH BBe,QeHb! napHble CHllbl Me)KJ:ty· HyKUOH8MH 0 'ITO ll03BOUHUO 

.0,/lTb KOUH'IeCTBeHHOe o6~HCHeHHe STHM SIBUeHHSIM, 

CoepeMeHHOA COCTOSIHHe TEIOpHH KOUUEIKTHBHiltX .O.IiHl>KAHHll cne.o,yromee: 

(a) Bbtmeyn~MIIHYTbte napHbte canbt o6ycnoeneHbl .o·cTaelllellcst qacTbiO KOpOTKo.aell

cTeyromell .o.eyx'!aCTH'IHOll canw, B To epeMH KBK aaanK!i caMocornacoeaaHoro non11 o6~gc

HsteT HX npOHCXO)!(.O,ei'He H3 ,QllHIIHOJJ,ellcTBYIOIUEill KOMnOHeHTbl, 

( 6) ,(lnHHHO,QEii!CTBYIOIUaSI KOMnOHeHT/l CHU Upeo6na.o,aeT MA>K.O.Y aaMKHYTbiMH 060UO'I

KilMH1 r.o,e HllXO.O.HTC!I .o,e4JopMHpOBaHHOe S!.!lp01 B TO BpeMst KaK KOpOTKO.O,eJICTB)'IOIUaSI K OM

noHEIHTil BHOCHT aaepreTH'IACKHll paapblB H YMSHblllllAT MOMeHT HHEipUHH, 

(e) 0KOUO 3/lMKHyTbiX 060UO'IeK, r.o,e npe?6Uil,QBIOT KOpOTKO.O.AJICTBYIOIUHe CHllb1 1 SHep

reTH'IEICKHJI cneKTp ypOBHel\ MO)!(HO BblpaaaTb qepe3 B036y)!(.O,EIHHe 'KBaSH'IIlCTHU•, ,(lnHHHO

,aeJICTElYIOIUilSI KOMnOHeHTil H3MEIHHEIT STO npe.O.CTBBUAHHA BBA.O,eHHEIM KOne6aTenbHOrO KBilH

TOBOrO 'IHCU/l, 

~ CoapeMeaaoe yeenaqeaae 'sKcnepHMAHTBUbHbiX eoaMO)!(HOCTell noseonHno tPHSHKaM no

ny'IHTb HOBbiA .0./lHHble, KOTOpblA MAHHIOT HlllllH npe.O,CT/lBUeHHst 0 ilpouecce pacna,aa, noTpe-

6yeTCst eme 60UbWee KOUH'IeCTBO TI'!OpeTH'IACKHX H SKCnepHMeHTilllbHbiX HCCUA.!lOBilHHll, 

11MeeTCSI TllK)!(A pS!,a aepaapeWaHHblX BOnpoCOB 1 KaCSIOIUHXCSI p11CCM8TpHB89MblX B nocne.o,

H99 BpAMSI 'SI,aepHbiX MOUAKyn•. 

4, Cne.o.yeT H .o,anee Hay.'laT~BHSb MA)!(JJ.Y npHMJM 

HbiM .O.BH)!(AHHeM] K KllTeropHH npHMhiX eaaHMo.o.ellcTBHll 

B31lHMO.O.ellcTBHAM H KOJinAKTHB-

npHHil.O.llA>KilT _p~~!I.!!J! 3/lXB/lT/l 

H Cpb!Bil; HX H3Y'IAHHe 6b~UO H 6y.aeT O.O,HaM 113 CllMhiX Bll)!(HblX HCTO'IHHKOB IIHtPOPMilUIIH 

o6 O.!lHO'IIlCTH'IHbiX COCTOSIHHSIX 1 o6~HCHHIOtUHX TllKHe CBOliCTB/11 KllK YMAHbWAHH9 WHpHHbl 

H MyllbTHnOUbHblA ~epeXO):!Hble MOMAHTbl, npS!MbiA B31lHMOJ:l9liCTBHSI '1/lCTO npeo6Uil):llliOT B 

J p911KUHSIX nepeHOCil HyKUOHOB 1 B HeynpyroM paCCASIHHH H B TBKIIX np6ueccax, KllK ( p, II ). 
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HbiHeWHRe Bbi'IKCneaast B BopaoecKOM npK6ha)!(eHHII nnocKax eona ae nparo. 

nponeCCilM
1 

O):!HSKO ACTb yK/13/lHIIH, 'ITOE'IHCUAHIISI B np116UK>KAHHH HCKa>KeH 

He MOryT npeapaTHTb STII peaKUIIII B ueHHblll CnAKTpOCKOnH'IACKIIJI IIHCTpyMel 

HbiA cny'I8H
1 

TllKIIA, KllK CpblB TSI)i(AllbiX '1/lCTHll II pea KUHII Bbi611BilHIIst 1 eme 

,QiliOTCSI B ):1/lUbHellllleM H3Y'IAHHH. 

IlOCKOUT;oKY H.aepHbie p981CUIIII 1111 renaa-3 11 1 B EtWEI 60nbWell CTeneHH, 

caoeMy XllpllKTepy SK30Tl'pMII'IeCKIIe, OHH 3tPtPAKTHBHd pllCWIIpHIOT o6naCTb 

HbiX eoa6y)!(aeaall aa 10-20 Mas a ao6aaneaae K npe.aenbHoll aaepraa yc! 

l/ • Tllnll pallKUIIJI OTKpblBiliOT lllllpOKHe B03MO>KHOCTH .O.USI cneKTpOCKOnKIIq(H H3Y 

e paccMaTpaaaeMoll -:>6nacTII aHepraa. OaaaKo ace ewe He nonHocTbiO Hay• 

Hll TpiiTIIH H, B MeHblllell CTAllAHII 1 >Ill renall-3, B UAUOM Tpe60B8Ha!l B aT< 

rHH CBO,QSITCSI K nonyqeHHIO OT YCKOpHT''.Jlell ny'IKOB G 60llbWIIMII SHepraaMI 

r20 Mse,(anH o6blKHOBAHHOrO CpblBil a K KllH60nee B03MO>KHOMY paa~~HI 
-··-@npapOJ:l/1 UOBEipXKOCTH Sl,!lpll BbiCTYllllAT KllK OCHOBHOll SUAMeHT ~~ l 

nocTpOeHHH OIJTa'leCKOll MO.O.AUH H MOaenH H931lBIICaMbiX '1/lCTHU, 3.o.eCb l.r1 . . 

He _3Hil&M; UOKilllbiiOCTb nOT9HUIIIlll81 UpllpO.O.Il KOppenSIUHll a npHpO.O.Il \)CTil' 

aeltCTBIIll - BOT TA BOilpOCbl, Hll KOTOpbte HY>KIIO eme OTBATHTb, KpoMe' l 

HbiX IICCUA.O,OBaHHll, 0 KOTOpblX BbJIJle ynOMHHilUOCb( 6y.o,yT O'leHb Ba>KHbl ll 

nHpHaauHH np11 paccQli,HHII qepea cnHaoop6aTanbHoe aaaaMo.o.ellcTBH~(o6bl' 
IOlllAA B llOBApXHOCTHbiX B3aHMO):lAJICTBIISIX) H f!ccne.o,oeaHI!SI DOU!Ip1138UKH 

., cpblaa;J 

6. Tpe6yeT .o.anbHelllllero HayqaHIIH aaBIICHMOCTb cpe.o.11ero nonepe'IE 

--___ 
1 
.. __ OllTII'IACKOil MOJJ.AnH OT WHpiiH. hi HIITApBilllll 9lleprHH, UO XOTOpOMY OHO B3S 

\ ~ stCH/1 rlpHpo.o,a CriiiHOp611TallbHbiX K CllHH-CIIHHOBbiX CHU~-fe SICHa CBSI3~ 
\/ TAIIUHana c noeepXIIOCTbiO H.o.pa. OnTH'IACKaH Mo.o.enb .o,aeT aaany'lwee c< 

HO ACUH yq&CTb c:<PepH'I.Adit)'IO UpHpO.O.)' Sl):!Ap MIIWAHa C CllllOBOil 4JyHKUa9 

6nHaaTenbHo ·roaopH, onpe.o.enHeT aepoHTIIOCTb 'nornoweHHH na.o,a10wero E 

O.o.aaxo HMAIOTCH o6nacTa, a 'laCTHOCTH, a paloae Maccoaoro 'l.acna 80, 

tPYHKUHSI .O,ll!l MallbiX 9Hepr11ll H9liTpOHOB 8HOM8UbHO M8Ua HUH B9llBKa, :0. 
COBbiX 'IHCBU TaK)I(A aMAIOTCSI paCX0)1{.0,9HHSI C ODTH'IACICOll MO.zleni.Jo, TaK 

KOTOpblX B3M9peHall ycTaiiOBHUH, 'ITO CllllOBaB tPYHXUHSI 113MeHSI9TCSI C 1131 

UOB H aTOMHbiX 'IHC9U, npe.o.nonaraiOT, 'ITO 9TH OT~UOHAHHH a 8HOMilllBB 

TBHAM UO.O.p06HOCTAI CTpyiCTyphl SI.O,Eip MHWBHB, Teop9TH'19CX08 H 9XCD9p 

'IAHHA &Toro IBOllpOC8 MO>KAT UpHBEICTH, C O.O.HOA CTOpOHbl1 X 6onee rny6< 

Sl.ll9pHOI CTp)'XTypbl, a C .o,pyrol CTOpoHb1 1 .O,aCT BIICTpyMaHT JJ,BH H3y'IAI 

Typhl, 

14/ Pbyaica 'Ioday 
1 

TON 14, Ni? 7 (aiOnb 1961 r,), CTp, 18. 
15/ Ha.o.aHae YaasepcaTeTa B TopoaTo (1960 r,), 
16/ Xeby.O. R K

0
, nOil.o.OB (1961 r.). • 
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•npHHUHne, MO>KHO Bbl'IRCJIHTb "A9cPOPMHpOB8HHOe none•, DOJib3yRCb MeT.o-

8HHOrO DOJIR (XapTpR-IROK), 0.QH8KO ao CRX nop HeT .Q8HHblX 0 B03MOJK-

0 oTMeqeao, 'ITO caMo no ce6e 'IHCToe ltpu6numeaue caMocornacoaaaaoro 

o K ODHCBHHIO T8KHX RBJieHHII, KBK p83pb!B B, SHepreTH'I9CKHX ypOllHHX 

H R MOMeHTa uaepuHR apamaromerocH HApa. Ha ocaoae ycnexoa Teo

napHhre cunhr Memay· HyKnoHaMu, 'ITO noaaonano 

o6bRCH9HHe STHM RBJ19HHHM, 

KOJIJ19KTHBHlltX .Q&IDK9HHI! CJl9.QYIOIUee: 

e napHb!e CHJlbl o6yCJI0BJieHbi 0CT8Blllel!CH '18CTbiO KOpOTKoael!

CHJlbi0 a To apeMR KBK aaana3 caMocornacoaauuoro nonH a6bgc

e H3 .QJIHHHO.Qei!CTBYIOIUel! KOMDOHeHTbl, 

l!CTBYIOlll8H KOMDOH9HT8 CHJI Dpeo6naaaeT MeJKay 38MKHYTblMH a6onoq

H .llecfJopMRpOBSHHOe H.QpO, B TO BpeMH KBK KOpOTKOael!CTBYIOlUSH K OM

>rATI<'fAGKUll pa3pbiB H yMeHblllSeT MOM9HT HH9pUHH, 

o6onoqeK, r.Qe npeo6na.Q8IOT KOpOTKoael!CTBYIOIUHe CHJibl
0 

SHep

MO>KHO Bb!p83HTb '19pe3 B036y>KaeHRe "KB83H'IBCTHU" • .LlnHHHO

eHT8 HaMeHReT sTo npeAcTaaneaue aaeaeaaeM Kone6aTenbHoro Kaaa-

yaenlf'I9Hife SKCDepRMeHT8nbHblX B03M0)1(HOCTel! l103BOJIHJ10 cPH3HK8M DO

e, KOTOpb!e MeHSIIOT H81UH npe.QCTaBJieHHH 0 iipouecce pBCDa.Qa, naTpe

ee KOJIR'IeCTBO TeopeTH'IeCKHX H 9KCnepRMeHTaJibHb!X HCCJI9JlOBBHRl!, 

uepaapeweHHbiX aonpocoa, KacaiOIUHXCH paccMaTpRaaeMbiX a nocne.o-

.Oanee R3y'laT~BSI3b M9)1(.Qy npstMbiM B38HMO.Oel!CTBReM R KOlr/l~KTRB-

KaTeropHR npstMb!X B3aHMOA9l!CTBRl! npHHa.OJie)I(BT __ p~a_!t.!.LI!:,H aaxaaTa 

H 6y.QeT O.llHHM R3 CBMbiX aa)I(Hb!X HCTO'IHRKOB HHcfJOpMaUHH 

COCTOSIHHstx, 06bHCHHIOlUHX TaKRe CBOl!CTBS, KBK YM9Hblll9HHe lllHpKHbl 

, epeXO.llHbie MOMeHTb!, npHMbl9 B38HMO.Oel!CTBHH '18CTO npeo6na.QaiOT B 

HyKJIOHOB, B HeynpyrOM pacceHHRK H B TaKHX Dp6ueccax, KaK ( p 
0 

II ), 
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HbrHeWHKe Bbi'IKcneHKH a BopHoacKoM npK6hK)I(9HHH nnoCKHX aona ae nparoaHbi K 9THM 

npoueccaM, O.QHBKO 9CTb yKB38HKH, 'ITOE'IHCJieHHH B !1pK6JIH)I(eHKH HCKa)l(eHHblX BOJIIL,,BllOJI-. 

He MOI'YT npeapaTHTb STK peaKUHH B ueHHbiA cneKTpOOKODH'IeCKHI! HHCTpyMeH~Bonee CJIO»r~ 

Hbl9 CJiy'IBH, TaKKe, KaK Cpb!B TH)I(eJiblX 'IBCTHU H pea KUHK Bbi6HBilHUH, 91U9 He SICHbi H Hy)l(-

JlalOTCH B .llBJibH9I!W9M H3Y'I9HKH, 

nocKOJlbKY st.QepHbie peBKUHH !Ia renRK-3 R, B ~llle 60JibllleA CTeneHR 1 Ha TpHTHH no 

/i caoeMy xapaKTepy SK30TI'pMH'19CKHe, OHK 9cP¢eKTHBHO paCWHpHIOT 06JI8CTb 9HeprKH .R.Qep-; 

• ' HbiX aoa6y)I(.QeHKl! sa 10-20 ~sa a ao6aanesse K npe.oenbHoA sHepruH ycKopaTeJ1H, 06a 
l_,.. 

• THUS peaKUHl! OTKpbiBaiOT WllpOKHe B03MO)I(HQCTH .OJIH Cl19KTpOCKODHHqiH H3Y'I9HHH p98KUHA 

a paccMaTpaaaeMoll 'l6nacTH saeptHK. OasaKo ace eme se nonHoCTbiO aayqeHbr peaKUHH 

HB TpUTHH H, B M9Hblllell CTeneHH, 118 I'<'lJIKH-3, 8 uenoM Tpe60B8HHH B STOll a6JI8CTH ·SHeri 

ruu CBO.OHTCSI K nonyqesuro aT ycKopuT•mel! ny'IKOB c 6onhWHMu sseprHHMII, cKa)l(eM, I 
I r 2o.:_~~-B-d.llJIH 06bJKHOBeHHOI'O Cpb!B8 II K H8H6anee B03MQ)I(HOMy p83p9W9RIIIO , 

@npHpO.ll8 llOB9pXHOCTII SI.Opa Bb!CTyl189T K8K OCHOBHOll SJ19M9HT B OKOH'i8T9JlbHOM 

DOCTpOeHI!H OIITII'i9CKOl! MO.OeJII! H MO.OeJII! He38BHCI!Mb!X 'i8CTHU. 3.Q9Cb Mbl DO'ITH HII'I9I'O 

He _3H89M; JIOK8JibHOC'ib DOTeHU118JI8 1 npupo.oa KoppenHUIIA K npupo.oa OCTSTO'IHblX B38HMO

.Q9i!CTBHl! - BOT Te BODpOCbl, HB KOTOpbie HY)I(HQ eme OTBeTHTb, KpaMe SKCnepHMeHTBJib-

Hb!X HCCJI9.llOB8HUl!, 0 KOTOpbiX Bb!We ynOMIIH8JI0Cb( 6y.OyT O'i9Hb B8)1(Hbl IICCJie.QOB8HIISI (tio

JIHp1138UHH npu pacCQ.IIIIRH qepe3 cnasoop6HT&nbHoe aaaaMoael!cTaaeJ(o6bi'iHO npeb6naaa

romee B noaepXHOCTHblX B38HMOael!CTBIIHX) H f!c.~ne.QOB8HRSI ROJIHpK3aUHH B npoueccax 

CpbiBa:J .. 

i 

\---7 
\/ 

6. Tpe6yeT .QanbHellwero aayqeHRH aaaacHMOCTb cpe.Quero nonepequoro ceqeaaa a 

ODTH'i8CKOI! MOaena OT WRpRHbi RHTepaana 3H9pi'RR, riO KOTOpOMy OHO B3HTO, .Llo CRX nap 

~ HCHa npapo.Qa CfiRHOp6HTaJibllbiX H CDRH-criHHOBbiX canl}ie HCHa CBH3b MHHMOJ"O no

T9HUHM8 c noaepxaocThiO H.opa. OnTH'iecKaa Ma.oenb aaeT Haanyqmee cornacae, oco6eu

Ho ecna yqeCTb t:<PepR'I9CKyiO npRpOAY Raep MHIU9HR i CHJIOBOA tPYBKUBel!, KOTOpaa, npa-

6JIR3RT9JlbHO roaopH, onpe.oenHeT aepoBTHacTb ·nornomeaag na.oaromero HylUlaHa MRIUEiHbiQ, 

Oauaxo RMeroTCH o6nacTa, a qacTHOCTH, a paAoae Maccoaoro qacna 80, rae canosaH 

tPYHitiiBSI ana Manblx suepraA ueATpouoa aaoManhHo Mana ana aenaxa. Il!la Jlpyrax Mac

coablx 'IHC8JI T8KlK9 IIM9IOTCH p8CXO)I(a9HKB C OriTH'i9CKOA MO.ilenblo, TSK lt8K nyTeM He

KOTOpbiX B3MepeRRA yCT8HOaBJIR 0 'ITO CHJIOB8H tPYHKUBSI H3M9HH9TCH C R3M9H8HB9M R30TO

DOB H 8TOMRbiX 'IHC9JI, npeanonararoT, 'iTO STR 0Tifi,JIOH9HBSI R 8HOManBB HBnHIOTCB cneac

TBH9M RO,Ilp06ROCTeA CTpyXTypbi aaep MHlll9HR, TeopeTH'19CK09 H 3JtCri9pBM9HTaJibH09 R3y

'19HH9 aTaro BORpOC8 MOJKST npHB9CTB, C O,llHOA CTOpOHb11 It 6onee rny6oJtOMy DOBBMaHBIO 

SI.Q9pHOA CTpyKTypbi, a C .OpyroA CTOpoHbi0 aacT RHCTpyMeHT JlJIII H3Y'I9HBH 8TOA CTpyx~:. 

Typbi, 

14/ 
15/ 
16/ 

Phwica Today • TOM 14, N!! 7 (•ronb 1961 r.), 

Ha~SHBe fx8aepcBTGTa s TopoBTO ( 1960 _r.). 
Xelsya B ~ , nOilaOB ( 1961 r.J. 
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7, KouuenuuH xoMnayu.a~st.apa, a TO"' su.ae KSK oua 6&ma sse.aeua TeopueA .aacne~ 

CKH, xapaxTepeayeTcH pacnpe.aeneHHeM nono:lKeHHH H lJ.IHPHHbi suepreTH'IeCKHX ypoaueit, H a 

38BKCHMOCTH OT .aonyiUeHHJI OTHOCHTenbHO pacnpe.aeneHKH IUKpHHbl H nnOTHOCTH ypOBHel 

noHBn!IIOTCH paanH'IHble CTSTHCTH'I9CKHe MO.QenH, 8 'ISCTHOCT)I1 MO>KHO paCCMSTpHBSTb Ta-

~He H~neHHH 1 xa()1HTeochepeHUHH 8
1 

npHMb~ B3~HMO.QeJICTBI!!!,, ~lUSH CHMMeTPHR yrnoaor~~ 
·~acnpe.Qene~ yrnOBSH KOppeRHUHS, nosBnSeTCH T90peTH'I9CKSH TpSKTOBKS napSMeTpOB 

KOMnaya.a-ll.apa aa ocaoae H.aepHbiX Mo.aenea, KOTopas npe.aaemaeT 6onbWHe ycnexa a no

HHMSHHH CTpOeHHH s.apa, UeHHbiM HCTO'IHHK9M IIHcjlOpMiliUIR o' MeXSHH3Me peaKuHK MOI"yT 

cny:lKHTb 9KCnepHMeHTSRbHb19 H3MepeHHll 38Bl(CHMOCTH apeMBHII :lKR3HH COCTOBHHI& KOMna

yH.a-s.apa OT SHeprHII B036y:lK.09HHH, v 
8. nony'laeT ace 6onbWee BHRMSHHe nonaas o6nacTb npo6neMbl ueciCon&xax 11 MHorax 

'ISCT1lll, TeopeTHKH .aocTarna onpe.aeneHHblx ycnexoa,' npHMeHHSI MeTO.Obi TeopHR nona K 

Bbi'IHCneHHIO TSKIIX CBOiiCTB1 KSK 9H9pi"HSI CBH~H SIA9pHOI"O SeiU9CTBS, cpe.UHHSI .Onii!IS 

cao6o.aaoro npo6era a s.oepaoM aemecTae a saepreTH'IecxoA aaaucaMocTH 11.aepaoro no

TeHuaana. 3TH Bbi'IHCReHBSI cne.ayeT npOBO.QHTb COBMeCTHO C Bbi'IHCneHHHMH MHHMOI"O onTa~ 

\ 'lecx/ noTeuuuana, ucnonb3yll BMeiOmHecH ceil<~ac a pacnopSI:lKeHHH 6onee .aocToBepable J 
~oa-ayxnoRR&Ie noTeHuuan&I, PaaaHT&Ie a.aec& KaqecTBeRRble u.aeu en Tb H 

KOH&'IROMY H.Qpy C T9M 1 'IT06bl OCHOBHbl9 npo6n&Mbl CTpO&BHH H.Op& CBOltCT 

BOa6yJK.09HHblX COCTOHHHI&, p&SKIIIIA H npO'I99 MOJKHO 6&In0 6&1 Bbi'IHCnHTb H 

"9RyKnoa-uyxnoHH&IX c~pex- R :'eTb!pexqacT~'IHbiX npo6neM ao.aopo are\/ 

s-4 Jeo6xo.a&Ma no.ao6aa11 JKe nporpaMMa uccne.aoaaRHII, ~ v . 
I' 06mee, nonynonynHpaoe o6oapeaue accne.aoaaauil cTpoeRHII 11,apa, npoao,aa,.-

1 CSI B CTilTbe BHKTOpa ~ 8aAUKOncha 141 no,a H83B8HH9jl.l'' •npo6n9Mbl CTpOeHHSI .s,apa•, Llns. 

DO.Op06HOI"O 3HSKOMCTB& C T9KYIUHM nono>KBRH9M B HCCne.aoBSHIIB CTpOeBHSI 11.0pa Mbl pe

KOMeH.QyeM o6pllTHTbCll. K Tp)'.OilM ,MB>KJ:lyaapO.OROJI KOHqJepeHUBH no CTp09HHIO H.Opa, coc

TOli&IUeACH 29 aarycTa - 8 ceHTil!SpSI 1960 r., aa.i:taaabiM no.a pe.aaxuaea 6poMnH a Bo-
1~ . 

ra , a Tax>Ke K Tpy.aaM Me>K.ayaapo.aaqil xoacpepeauur, nocaHmeaaoa I06uneiO Peaep-

cjlop.aa 1 COCTOBBIUeJICSI B MBH'IBCTepe B CBHTSI!Spe (4-8) ,B3.Q8HHbiM no,a pe.aaKuReil 6HpK-
16/ 

ca 

nP!1nO.?f<EH!1E 2, ny!SmutauRH pa6oT no accneAOBSHH!O 
cTpoeajs s,apa 

Ueri& aToro npano>Keuus - .oaT& aec&Ma npa6nasaTen&Hoe yxaaaaae IIRTeacaaaocTH 

ny!SmtKauau accne.aoaaHaA no cpaaaxe cTpoeRIIB ll,apa, npocTOe nepeqacneuae 'l!lcna as.aaa

B&Ix CTaTell He 6y .Q9T npaBRnbHbiM Cy>K.09BH9M B B& nOKS>KeT yaenR'I&BRR O!S'b&Ma B co

.aep>KSHBSI cpe.aael CTSTbH 1 aa!SniO.aaamerocll nocne.aaee .QecsTHneTae, 

8 Ta6naue 2-1 npRBB.O&RO KOnB'I&CTBO CTSTeA ('Pe.aaKUHOHHSH DO'ITa') no Rccne,ao-

82 

-

aaHHSIM g,aepHOJI CTpyiTyp&I, KOTOpbiB 6blnH HSnB'IIlTilHbl B >KypHanax • <l>HSH 

peaee•, "fl.aepuas QJH3HKa" a B ')!(ypuane sxcnepHMeHTanbHOA H TeopeTH'Ie· 

(CCCP, )K3T¢), npase.aeRbl 'IRena Hccne.QosaTen&cKHX ny6naiauail no ST( 

sTHX >t<ypaanax, no.aroTosneHHbiX y<~pem.aeHHHMH B CWA (a) a aa rpauaue 

Ta6naua :l-1. CTaTbH no cpaaaxe cTpoeHHH H.apa, uaneqaTaRHble a Tpe' 

o6mee KOnH'IeCTBO H 'IHCnO SMepliKBHCKHX CTSTeJI, 

ro.a 

1950 

1956 

1960 

'QPH3B'IBCKOe 06oapeHHe' 
H 'fl.aeDHSSI cbH3HKil' 

AMepHKilBCKHX H eaMe paKaHCKHX 
y<~pe>K.QeHBil y<~pem.aeuail 

198 

450 

454 

4 

86 

186 

• )!( ypaan sKcnepaMeR
TanbHoll H TeopeTH
'19CKOJI cjlH3HKH" 
(CCCP) 

9 

20 

136 

Ta!Snaua 2-2. CTaTbH no SKcnepaMeHTanbHbiM a TeopeTH'IeCKHM accm 

cp113HKB CTpOeRHH s,apa, 

B yaaaepca- He B yauaepca- He a CiliA 06mee 
ro.a TeTax CiliA T&TS~S CiliA 

3xc- Teo- 3xc- Teo- 3xc- Teo-
sKc-

nep, peT, nep. peT, nep. peT, 
nep, 

1950 132 48 16 2 6 7 154-

1956. 2:.d 80 1:l4 25 66 l!O 411 

1960 284 105 86 29 220 10:l 540 

npaMe'laHRe: Haneq8i8HO B '<PR3H'IBCKOM o6oapeHHH". 'SI.aepaoa cpa 
')!(ypa~e 9KCnepaMeRT8Rb¥0A H TeopeTH'IeCKOil cjlH3HK~ 

B Ta6naue 2-2 npaae.aeHbl no.apo6R&Ie .aaua&Le o cTaT&sx, cocTaane~ 

H3 Hauaoaan&HOI"O HSy'IHOI"O cpoa.aa. rnaBRbiM o6pa30M HCUORb30BSnHCb C1 

o6pa3ubl
1 

sa HCKRIO'IeRHBM 1950 ro.aa, r.ae oueaxa npoaaae.ael!a no nsTH.O• 

My o6paauy, Uacppbl
1 

npHBe.QeRHble .Qnll .?f<3T$ 1 OTHOCHTCH K COBeTCKHM 

1951, 1955 B OKTB6pe 1959 .:.. cellTH6pe 1960 1", COOTBeTCTBBHHO, 

nP!1nO.?f<EH!1E 8, AoKTODCKBB AHCC&pTSUHH no d?H3HKe 

4To6bl onpe.aenBTb
1 

HMB&TCH RH B03MO>KHOCTb DOK838Tb1 'ITO ReK01 

uHnnHRbl B cjlK3HKe pa3BBBilnHCb 6biCTpee ,apyrRX, BanK H 3nnac B3 nnBJIO 

no cjlH3HK9 npB HSUROHilnbHOM RSY'IHOM cjlOR.Qe npOBBRH KRSCCHcjlHKilllBIO H~ 

88 



B TOM BK,l:le KBK OH8 6&Jna BB9,1:19H8 T90pKell .L:IIICil&p-

pacnpe,~:~eneHH9M nOJIO>K9HHR H lj.IHpHR&I 9Hepr9TH'I9CKHX ypOBHeft, H B 

IUeHHll OTHOCHT9JlbHO pacnpe,~:~eJ,19HHR IUKpHHbl. H nJIOTHOCTH ypOBHel 

cTaTHCTK'IeCKHe Mo,~:~ena. B 'IBCTHOCT)I, MO>KHO paccMaTpKB8Tb Ta

PRM&I~ B3~KMO.L:IellcTB9!J&· ~lll8R CHMM9TPRR yrnosor'?;;.~ 
KOppetiRUHR, noRBJlRQTCH TeOp9TH'19CK8R TpBXTOBK8 napBMeTpOB 

a,~:~epawx Mo,~:~enell, KOTopaa npe,~:~semaeT 6onblllae ycnexn a no

UeHH&IM HCTO'IHHKOM RHcj:lopMBulla o MexaaaaMe pea.KuKK MoryT 

bH&te naMepeaaa aasacuMoCTR speMeHII >KR3HR cocTOliHKil KOMna

soa6y>K,~:~eaaa. V 
nonHBH o6naCTb npo6neMbl aecxonbKRX R MHorax 

onpe,~:~eneHHbiX ycneXOB, llpRMeHl!ll MeTO.L:Ibl TeopRR nOJill K 

CBOJICTB 0 KBK SHeprBR CBli3H R,l:lepaoro B9IJ.ISCT88, cpe.UHRll .lliiBRa 

B R.llepHOM BeiUeCTBe R SHepreTH'IeCKOll 38BBCHMOCTH ll.llepaoro no-

tieHHR CJle,llyeT npOBO.IlRTb COBM9CTHO C Bbi'IHCJieHRRMH MHBMOro OnTa

RCnOnb3yR HM910lllH9Cll ceJlqac B pacnopli>K9HIIH 6onee .llOCTQ8epHbl8 J 
PaaBRT&Je 3.1lecb KB'IecTseHHble H.ll&B en Tb a 

OCHOBHbJe npo6neM&I CTpO&HHR ll.llpa CBOltCT 

H npoqee MO»CHO 6wno 6&1 Bbi'IHCJIHTb H 

11 '18Tblp9X'18CTR'IHbiX npo6neM BO,IlQpO II rev 

nporpaMM8 RCCJ19,1lOB8HRll, ~ " 

RpHOe 0603p9HR9 HCCJie,llOBIIHIII! CTp08HHll ll.llpa, UpOBO.IlRT-

H Balluxont:ba 
141 

no.ll HB3B8HIIa~·· •npo6neM&J cTpoeaHll .ll.llpa' • .nnll. 

C TeKyll.lRM nonO>K9RReM B HCCJ19,[10B8HRR CTp08HRR ll.llp8 M&l pe-

K Tpy.llaM M9>K.Ilyaapo,llaoa KoHcpepeauaH no CTpoaHHIO il.llpa, coc

- 3 ceaTH6pH 1960 r., na.i:taaawM no.ll pe.llaKuaea 6poMnH R Bo

aM Me>K.IlyH8pO,IlHQll KOHcj:lapaHUHH 0 noC8lilll8HHoJt I06KJ181Q Pe3ep{ 

s MaaqecTepe a ceHTH6pe(4-8),R3,1l8HRhiM no.ll pe.llBKUKall Bapx-

secbMa npu6nH3HT9nbHoe yxaa8Hae BHT9HCBBHOCTH 

no cj:lH3HKe CTpoeHJUI 51,1lp8, npocTOa nep8'1HCJ18RB8 'IRCJ18 83,[1811-

R He nOK8>K8T YB8JIH'I8RIIR o6~8M8 R co

Ha6niO,Il8BIUeroc51 nocne.llaee .llaCHTRneTae, 

KOJIB'IeCTBO CTaTell ('Pe,ll8KUKOHR8li DO'IT8') DO BCCJ18,[1Q-

32 

B8HHRM R.llepHOll CTpyi('Typ&I, KOTOpb19 6blnH H8n9'18T8Hbl B >KypH8Jl8X ' ¢K311'IeCK09 o663-

peaae•, • SI.Ilepaaa cj:lH3HKa' a B ~ >Kypaane axcnepnMeHTan&aolt H TeopeTK'IecKoll cj:lH3HKH' 

(CCCP, >K3T¢), n,pKse.i:teH&I 'IHCJ18 HCcne.uoaaTen&cKHX ny6nHiauHll no STOll o6nacTH B 

STHX >KypH~Jl~X, no.llrOTOBneHH&IX yqpe>K,IleHKRMH B CWA (a) H 38 rp8HHUell (a). 

Ta6nnua :.1-1. CTaT&K no cj:lK3KKe cTpoeHHll R.llpa, aaneqaTaHa&se a Tpex >KYPIIanax, 

o6mee KOJlK'IeCTBO H 'IHCJIO aMepHK8HCKHX CT8TQJI, 

ro,ll 

!950 

1956 

1960 

'QPn3a'lecxoe o6oapeane• 
H 'SJ.gepHali ctJR3KKa' 

AMepBK8HCKHX HeaMepHKaHcKBX 
yqpe>K.IleHHll yqpe>K.IleHall 

198 

450 

454 

4 

86 

186 

'>Kypaan aKcnepnMeH
Tan&Holl H Teope'I'H
'leCKOJI cj:lH3HKH' 
(CCCP) 

9 

20 

136 

Bee TPH 
>Kypaana 

211 

556 

776 

Ta6nnua 2-2. CTaTbB no axcnepaMeHTanbH&IM a TeopeTH'IeCKHM nccne,llosaHHliM no 

¢H3BKe CTpOeHHll li,upa, 

B yansepcn- He a yaasepcn- He a CWA 
06mee 06- 06mee 

ro.ll TeTaX CWA TeTai C!J1A 
3Kc- Teo- 3xc- Teo- 3Kc- Teo-

aKc- mee- no CTpoe-

peT. 
nep. Teo- HHIO 

nep. nfU>. peT, nep. peT, 
peT, ll.llpa 

1950 132 48 16 2 6 7 154 57 211 

1956. 2:.H 80 1:.!4 25 66 40 411 145 556 

1960 234 105 86 29 220 10:.! 540 :.!36 776 

npnMe'I8HH9!· Hane'JaTIIHO B '¢H3H'I9CKOM o6o3peHnHito, '.sl.llepaoll cj:lH3HKe' H B 
')Kypaane 9KCnepBM9HT81lb/IOll H TeopeTH'I9CKOll cj:lH3HKH' (CCCP), 

B Ta6nnue 2-2 npnse,lleHbl no.llp06H&Je ,llBHHble o CTBTbliX, cocTasneHH&Ie XaHTHHroM 

H3 HauHOH8JlbHOro aay'IHOro cj:lOH,Ila, rnaBHbiM o6pa30M acnonb30B8JlHCb CTOIIPOU9H.TH&Ie 

o6pa3uw, 3a acKniO'IeHHaM 1950 ro.lla, r.lle oueaxa nponsse.lle~a no nHTH.IleCl!THnpoueHTHo

My o6paauy. Ua¢pbl 0 npHB9,1l9RHble ,[11151 )K3T¢, OTHOCHTCH K COB9TCKHM H3.1l8HHHM B 

1951, 1955 R OKTR6pe 1959 - CeHTH6pe 1960 r, COOTBeTCTBQHHO, 

nPHnO)KEHHE 3. AOKTOPCKH9 .gnccepTB!IBR no ctJH3HKe 

l:fT06bl onpe,llaJ1HTb0 BM99TCH JIH B03MO>KROCTb nOK838Tb0 'ITO HQKOTOpble nO,Il,llHC

UBnnBHbl a cj:lB3BKe pa3BBBanHcb 6hlcTpee .llpyrax, BanK a 3nnac H3 nnauosoro OT.Ilena 

no cj:lB3RK9 npB ~8UROR8JlbHOM H8y'IHOM cj:lOH,[la DpOB9JlH KJ18CCHcj:lBKSUHIO R3,1l8HHhiX ,llBC-
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cepTauHI. HcTO'IHRitOM nocnylKHn Haaexc aMepRxaacxax 

Ta.&nReMbll elKerO,IlHO ,llll ~ 

fCRTeT MHXpOq>HIIbMO 3HH HaiiH3 nOKa3b1BaeT, 'ITO 3a nocnetlHRe ae-

u CHTb neT 'IHCIIO llOXTOpcKRX ,llBCC8pT8URI no tp83RK8 CTp08HBH Rllpa H aTOMHOA q>H3RKe 

OCTaBanOCb llOBOIIbHO nocTOHHHbiM, tfRCIIO llRCCepTaual no ql83HK8 TB8p.lloro Tena YllBOH-

nocb 3a cqAT pa3aena ,'apyrse'. Csoaxa saq>opMauss noMeweaa B cne.llyiOWRX Ta6nsuax. 

Ta6nsua 3-1. noJtTopcxse llHCCepTaURH no tpH3RKe 

Tsepaoe HH3KR8 CTpoe- 3neMea- ATOMHaH ,npy- 06wee 
IO,Il TellO Ter.me- HHe TapHble H Mone- rse "'RCIIO 

paTypbl aapa qaCTBUbl xynspaas 
rpH3HK8 

1951-52 67 ll 142 91 64 108 483 

1955-56 105 19 143 86 88 104 546 

1959-60 148 31 Gi> _L} 84 62 63 5:.!9 

Ta6n&ua 3-2. noxTopcKHe llRCCepTaURH no CTpoeHHIO aapa B tpH3RKe sneMeHTapHb!X 
"'aCTRU 

CT(;!OeHHe j!,!;l;lla 

lOll 
3xcne- Teope- 06wee 
psMea- TH"'ec- <iscno 
TSnb- KHe 
H&Ie 

1951-52 116 26 142 

1955-56 110 33 143 

1959-60 115 26 141 

3neM9HTa(;!Hble !j8CTH!lbl 
KocMa- He KOCMH"'eCKHe 
qecJtse III 'I!! 
ny"'R 3xcne- Teope-

pHM9HT, TB'I. 

27 44 20 

18 39 29 

9 53 22 

06wee 
"'HCIIO 

91 

86 

84 

nPHJIO.>KEHHE 4, npownoe d?HHaHCBQOBaHHe sccn~,goaa&H!I CTQ09HBH !!,gpa 

B Ta6nsue 4-l H pscysxe 4-1 npsaeaesbl rocyaapcTBaHHble 3aTpaTbl aa sccne.lloaa

HR!I CTp08HRH !lllpa 3a nepROll OT 1958 ( 1957-1958) no 1962 ( 1961-1962) rpRH8HCOBbl9 ro

llbl, cornacao ,llaHHI>IM, nony"'eHHbiM CeKllii8A ·oT noaaep>KRBaiOWRX areHTCTB. 

06wae 3aTpaTbl pa3aeneabl aa .llBe ocaoBHble xaTeropas: 

1. 3aTpaTbl aa Kpynsoe o6opyaoaaa,e, Taxoe, xax nsae!lable 11 sneKTpocTaTaqecxse 

ycxopRTena. 

:l, 3aTpaTbl sa sxcnnyaT&uHIO, 

,llna cpaasesaa sa p11cysxe 4-1 noxa3aaa o6wa11 rocyaapcTaesaa!l noMOWb aa ace' 

OCHO!IIibl9 BCCMllOB&IUIR R "'aCTb BIIOlK8HBI Ha BCCIIellOBaHH!I CTpoeHB!I R.llp11, 

34 

.... 

Ta6n&~-~1. nps6ns3RTenbHble rocy.llapcTaessble 3aTpaTbl a CiliA aa E 

oCHOBHbl~eKp~cne,llOBaSHI no q>H3HKS CTpOeHHH H,llpa 

( MRnnaoHbl aonnapoa) , 

<PRHaHCOBb!ll re.ll HccneaoaaTenb- Kpynsoe 06ws, 

cxse onepauss o6opy JlOBSHBe 3aTpa· 

1957-58 14,6 2,1 16,7 

1958-59 17,2 0,9 18,1 

1959-60 20,1 4,2 24,3 

1960-61 25,3 4,8 30,1 

1961-62 29,9 11,2 41,1 

1 

nPHMEttAHHE 

Vl3-3a orpassqei!HI aa sa¢opMausiO, npeacTaanesayiO CeKllRR, npa c+c 
Ta6nsuy ae axniO"'eH&I pacxOllbl sa accneaoaassa a Kansq>opaslcxoM ysaaepc 

ns), a PaaaauaosaoA na6opaTopsa Jloypesca 11 B Hayqso-•ccneaosaTenbCKOII 

B Jloc-AnaMOCe, no STBM R seKOTOpb!M JlpyrHM npR"'RI!aM 3T8 ll8HHbl9 MOr~ 

COBaTbCH C apyrBMR, 

nPHJ10)f(EHHE 5. npoeitTacyeMoe cbBH8HCRilOB8HB9 

A, Texywsl 6IOJl>K9T 

nnst onpe,lleneHHOCTB paKOMeSJlaURll Mbl llOIIlKSbl nonb!TSTbCR npellCKaS 

cneaoausa cTpoeaast aapa \nonsy10 cToBMOCTb ax, 06wse 3aTpaTbl pasaell 

'!aCTR - DOIIHble 3aTpaTbl sa 9KCDnyaTaURIO R 3aTpaTtd sa Kpynaoe o6opy,llOBB 

3aTpaTt.r ODpeaeneHt.r nepeMSOlKeHBeM CTORMOCTR rO,IlOBbiX 3aTpaT pa60'Iero 

"'RCIIO '18110B9KO-rO,IlOB 0 aaTpaqeHSblX sa RCCnellOBSHR!I CTpOeHR!I !!,llpa, tfBCIII 

ro.llOB onpe,lleneao 3,1lecb no xonsqec~-~ .• !.21Jl<UWIITBQPQ ut:~na·orq apeMeHB t 

llOBaT911bC.KBX pa6oTHHXOB, BMeiOWBX llOKTOpcltyJO CT9DeHb B o6JlacTB BCC119ll' 

RBlt ltllpa. 
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./ ' 
nocny)I(Rn 1-fR.Il&KC SMepHKilHCKRX .llOKTOpcKRX .llHCCepTSUHI, CQC-

._.HR aay'IRo-Rccne.aoaaTen&cKRX na6opaTopu'a ( Yaueep
~

HSnH3 DOK83WBSeT, 'ITO 38 DOCne.llHHe .ae-

.llOKTOpcKHX .llHCC9pTSUHA no-¢H3HKe CTpO&HHH R.llpa H STOMHOA ~H3RKe 

0 

15 

nocTOHHHhlM, ~Reno .aaccepTSUHI no ~HaRKe TBep.aoro Tena yaaoa-

• apyrRe', CeoaKa HH~OpMSUHH noM~llleHa B cneayJOlllHX Ta6nauax, 

JloKTOpcKR9 .llHCCepTBUHR no q>R3HK9 

HH3KH9 CTpoe- 3neNea- A TOMBall Jlpy- 06mee 
TeMne- HHe TBpHble H Mone- rue '!Reno 
paTypbr sapa 'ISCTBUDI Kynspaas 

tPH3HK8 

11 !42 91 64 108 483 
19 143 86 88 104 545 

~~ --... 
31 \J.1J.::.·· 84 62 63 5:.!9 

]lOKTOpcKHe .llHCCepTBUBH no CTpOeHHIO R.llpa B q>H3BKe aneMeHTBPHDIX 

06mee KOCMH- He KOCMH'IeCKHe 
06mee TH'Iec- 'IHCnO '19CKHe !II'~!! 

3Kcne- Teope- 'IHCnO KH9 nyqa 

pllMe!fT• THq. 

26 142 27 44 20 91 
33 143 18 J9 29 86 
26 141 9 53 22 84 

pucyaKe 4-1 npaeeaea~>~ rocyaapcTB&HHfile 3aTpaTbl aa accneaoea

nepuoa OT 1958 ( 1957-1958) no 1962 { 1961-1962) q>uaaucoeble ro

nony'leHHbiM CeKUuell oT noaaep)I(HBSIOUJ.HX areHTCTB, 

paaaeneabr aa aae ocaoBHble KBTeropaa: 

aa Kpynaoe o6opy .noeaaae, TaKoe, K&K naueaawe 11 aneKTpocTaTII'IecKae 

HB 3KCnnyaT8UHIO, 

R HB pllCyHJte 4-1 nOK838H8 061USSI rocy.llBpCTB9BHSH nOMOlllb HS BCe 1 

SBHB H 'IBCTb ano>Keaaa aa Rccneaoaauas CTpoeaa~t sapa, 

34 

Ta6nHI!,!.. 4-1. npa6nH3HTenbHble rocyaapcTBeHRhle 38Tp8Tbl B CUJA Ha Bb!DOnHeHRe 

ocaoBHb!E~·;;;~cneaoaauaa no q)aaaKe cTpoeHRH s.apa 

( MRnnHOHbl .llOnnapoa) , 

ql&HilHCOBbll r&.ll 1-fccne.aoeaTenb- Kpynaoe 06mae 
cKRe onepauaa o6opyaoeasae 38Tp8Tbl 

1957-58 14,6 2,1 16,7 

1958-59 17,2 0,9 18,1 

1959-60 20,1 4,2 24,3 

1960-61 25,3 4,8 30,1 

1961-62 _29,9 11,2 41,1 

nPHMEt{AHHE 

Ha-aa orpasaqesRII sa aa!jlopMSUHJO, npe.acTaaneaayro CeKuaa, npa cocTaeneuaa a 

Ta6nauy He BKniO'IeHbl pSCXO.llbl HS accne.llOBSHRH B Kanaq>opHHICKOM YHRBepcHTeTe (BepJt

na), a Pa.aaauaossoA na6opaTopaa noypeaca R a Hayqao-rlccneaoeaTen&cKOI na6opaTopaa 

B noc-AnaMoCe, no 3THM R ReKoTOpbiM .llpyrRM npR'IHRSM STR .llllHHble MoryT He corna

COBSTbCH C .llpyrHMH, 

nPHnQ)KEHHE 5. npoeJSTapyeMoe cbRHSBCRpoeauae 

A. TeKylllHII 6JO.ll)l(eT 

Jlnll onpeaeneRHOCTH peKoMeH.llSURII Mbl .llonJKHbl nonbiTSTbCH npe.llCK838Tb poeT ac

CDe.lloBAHHII CTpOeHRll R.llpS H non&y!O CTOHMOCTb HXo ~lURe 38Tp8Tbl paa.aeneHbl HS .llBe 

qacTB - nons~>~e aa1'paTbl aa aKcnnyaTauaro a aaTpaTbl aa Kpynaoe o6opyaoaauae, 06mae 

38Tp8TI>I onpeaeneRbl nepeMHOJKeHBeM CTOBMOCTB rO.llOBbiX 38Tp8T pa6oqero BpeMeHB HS 

qacno qenoaeKo-ro.aoa, aaTpaqeHHbiX sa accneJloBAHBll cTpoeHall liJlpa. ~acno qenoeeKo-~ 

rOJlOB onpe}leneHo 3JleCb no KODB'IeCTB~~!~D8"T"0P~.~PAHOt0 BQ&MeHH HSY'IHC-H2CD& 

.llOBSTenbCKBX pa60THBKOB 1 BM&IOIURX JlOKTOpcltyiO CTen&Hb B 06nBCTH HCCD&JlOBAHHII CTpOe-

HBll SIJlpS, 

'( ,, 
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PacyHOK 4-1. rocyaapcTB9BBb19, qwB,Qbl H~ BC8 OCBOBHbl& BCCn&JlOBAHIIII 

B HA OCBOBBble BCCne.ciOBABIIII CTpO&BIIII IIJlpA 
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401 \ I 

' I \ 
OPIRATIONI ALOIII 

Source: !/ Fede~al Funds for Science X, ,NSF 61-82, and 
p;;c;;(jjng reports In ttlls 1erle1~ 

2/ See Table <4-1, 
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3aTpaTbi aa qenoseK<t>-roa onpe.aeneHbi KBK qacTHoe oT .aeneHH>t saTpaT aa ac 

88 
nonaoe sKBHBaneHTHoe speM>t aayqao-Hccne.aosaTenbCKHX pa6oTHHKOB, 

1. Y.enoaeKo-ro.abl, )!(ypaan "BKnaa a aay"!Hbtll nporpecc•, HH<P 6!-27,cTp,l• 

eT, 'ITO sa nepaoa 196Q-1970 npeanonaraeTcB yaenaqeaae qacna aoKTopcK'f 

8 
TeXHB'I9CKBX aaccepTanall Ha ceMb nponeHTOB a rca. Ecna KonaqecTao n• 

M9HH Hay'IHO-BCCneaosaTenbC,HX pa60THHKOB, HM910lllHX aOKTOpCKYIO CT9II91 

ysenH"'HBaTbCII C TaKoll :>Ke CKOpOCTb 100 TO OTHOW9HH9 '19nOB9KO-rOJl0B B 1 

K BX KOnii'19CTBY 8 196!-62 f'f', 6yaeT paBHbiM 1,40. 

2. 3KcnnyaTagaoHHb19 saTpaTb! s11 qenoae~~:o-ro.g. 'ho6bt ycTaHOBHTb a: 

nnyi1TI1UBOHHbiX 311TpaT sa oaBH '19nOB9KO-roa 311 paCCMaTpiiBI19Mbdi nepa~a 
I 

TpH cj:>aKTOpa; 
' 

a/ npeanonaraeM09 yaenH'I91!H9 cpeaHHX 311TpaT HA BCe Hay'IHO-Hcdl\e 

yqpe>KaeHHII CWA, sKn!O'Ia>t npoMbtwneHHble, npi1BHTenbCTB&HHbte H a~~:aaet 

( cj:>aKTOp 06lllHX 311Tpi1T ) 

6! YMeHbWBHHe qacTH'IHbiX ano:>KeHHll 311KII.3'1HKOB B cy6caaepoa a sK 

Hbl9 paCXOabi /cj:>aKTOp BKnaaa 3aKa3'1BKAf. 

a/ Bee 5onee wapoKoe aaeapeHHe 6b1CTpoaellcTsyiOlllBX Bbi'IBCnBTenb 

np19JlHI13Ha'leHH~IX Jlnll o6pa60TKH aaHHbiX, Y.IIpasneHH!I B T90p9TB'19CKHX BCC 

( t}:laKTOP saTpaT aa Bbi'IBcnaTenbHYIO TexHHKY ) , 

¢>aKTOp 06lllHX saTpaT, npa onpeaeneHHH cj:>aKTOpa Hay'IHO-HCC 

KHX 3aTpaT Mbl HCXOJlHM H3 HM910lllHXC!I HCT0pB'19CKHX aaHHbiX, B "016ospE 

HccneaoaaTenbCKHX aaHHbiX", N2 33, HH<P 62-9 311 arrpenb 1962 r. , IICiKf 

OCHOBHble 38TpaTbl Ha eaHHH~ 9KBHBaneHTA IIOnHOf'O HAY'IHO-BCCneaosaTen 

>KeHep·aoro Bp9M9HH 38 II9pHOJl !954-58 rr• ysenH'IHBAnHCb B cpeaHeM HA 

a roa ( cj:>aKTH'I9CKH9 UHcppbl 6blnH: 23 TbiC>t'IH aonnapOB B 1954 H 31 Tbl 

a a HHaBBHJlYAnbHOe nonaoe speM>t). EcnH npearronolKHTb, 'ITO sTOT TeMn 

HHTC>I H HA nepHOJl 1962-67 rr. H 'ITO 9KCnnyaTAUHOI_{Hbl9 paCXOJlbl HA 'len 

o6naCTH cTp09HH>I HJlPA 6yayT paCTH TAK lK,e 6biCTpO, KAK H cpeaHB9 Hay~ 

T9nbCKH9 3ATpaTbl, B STOM cny'lae II9pBblil 'H3 cj:>aKTOpOB 6y aeT paseH 1,46, 

¢>aKTOp BKnAJlA 3AKa3'1HKA MO>KHO onpeaenBTb B3 ony6nBKOBAHHbiX OT 

neHK>t accne.oosaHHll npK KoMHCCHK rro aToMHOil sHeprHH 

IIpOrpaMM9 qlH3H'I9CKHX· HCCn9JlOBAHHil IIpBBeaeHa Bbllll9 

CTATHCTH'I9CKI 

B o'T'I9TAX yK 

aecKOnbKO KaTeropHII sKnaaoa B accne.aosaHHS! cTpoeHHH sapa, rrony<IeHiibl 
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Source: 

FISCAL YEAR 

1/ Fede~al Funds for Science X, NSF 61 ·82, and 
- Preceecllng reporh In ttll• •erles ~ 
y See Table 4-1. 
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3aTp8Tbl aa qenoaeKo-roa onpeaeneHbi KaK qacTHoe OT aeneHHB 3aTpaT aa accne.o;oaaHHB 

aa nonaoe &KaaaaneHTHoe apeMB aayqao-accneaosaTellbCKRX pa6oTHHKOB, 

1. 'ienoaeKo-roabl, )!(ypaan 'BKna.o; a aay'IHbil! nporpecc•, HH<l> 61-27,cTp,14, yTaep>K.o;a

eT, 'ITO 3a nepHO,Il 196Q-197Q npeanonaraeTCSI yaenH'I9HRe 'IHCna .llOKTOpCK.HX Ha)"'!Hb!X 

a TeXHH'IecKax aaccepTauall aa ceMb nponeaToa a roa. Ecna xonaqecTao uonaoro ape

MeHH Hay'IHO-HCCil9.1lOBaTeUbCI,[HX pa60THRKOB, HM9101llHX .llOKTOpCKYIO CT9U9Hb, 6y .lle'l' 

yaenH'IHBaTbCII C TakOli )1(9 CII:OpOCTbiO, TO OTHOW9HHe '19UOBeKO-rO.IlOB B 1966-67 rr, 

II: HX KOilH'I9CTBy B 1961-62 rr. 6yaeT paBHbiM 1,40, 

2, 3KC!IIlyaTaUHORHb19 §!aTpaTb! 3a '19UOB9KO-roa. I.IT06bi ycTaHOIIHTb H3M9H9HH9 &KC· 

nnyaTauaoaablx 3aTpaT 3a oaHH qenoaexo-roa 3a paccMaTpaaaeM&dl nepaoa, aBelleM 

Tpll cf:>aKTOpa: 

a/ npeanonaraeMOe yB91lH'I91!He Cp9.1lHRX 3aTpaT Ha ace Hay'IHO-HCCil9.1lOBaTellbCKH9 

yqpe>Kaeaa!l CWA, BKniO'la!l npoMblwneaable, npaaaTenbcTaeaabie a aKaaeMaqecKae 

( cf:>aKTOp o6max 3aTpaT ) 

6/ .YMeHbW9HH9 'laCTH'IHbiX BIJ0)!(9HHli 3aKa3'1HKOB H cy6caaepOB B 9KCDnyaTaUHOH

Hbl9 pacXO.Ilbl /cf:>aKTOp BKilaaa 3aKa3'1HKa/. 

B/ Bee 6onee WRpOKOe BH9.1lp9HH9 6biCTpOJlellcTBY!OillHX Bbi'IHCilHT9UbHbiX MaWHH, 

npeaHa3Ha'I9HH~IX .llll!l o6p!I60TKH )laHHbiX, ynpaaneaHSI H TeopeTH'I9CKHX HCCil9JlOBaHHil 

( cpaKTOp 3aTpaT aa Bbi'IHCilHTenbHYIO TeXHHKy 

<l> ax Top o 6 max 3 aT paT, npa onpeaeneaaa cpaKTopa aay'lao-accneaoBaTenbc

KHx 3aTpaT Mbl HCXO.IlHM H3 HM9101llHXCSI HCTOpH'19CKHX .ll8HHb!X, 8 "0,603p9HHH H8y'IHO

HCCil9JlOB8T9UbCKHX aaHHblX", Ng 33, HH<l> 62-9 aa anpenb 1962 r. , noKa3aao, 'ITO 

ocaoaabie 3aTpaTbi aa eaaaauy &KBHBaneaTa nonaoro \ayqao-accneaoaaTenbcKoro H aa

*eaep·aoro Bp9M9HH 3a nepHO.Il 1954-58 rr• YB91lH'IHBaUHCb B cpeaaeM Ha 7,8 npoaeHTa 

a roa ( cf:>aKTH'I9CKH9 llHcj:lpb! 6b!IJH: 23 Tb!CII'IH JlOilllapOB B 1954 H 3) Tb!CH'18 B 1958 r, 

a a aaaaaaayanbaoe nonaoe apeMH). Ecna npeanono>KRTb, 'ITO aTOT TeMn poeT a coxpa

HHTCSI a aa nepaoa 1962-67 rr. a 'ITO axcnnyaTallHO!{Hbie pacxoJlbl aa qenoaeKo-roa a 

o6naCTH cTpoeaaH Siapa 6yayT pacTa TaK >K,e 6biCTpo, KaK H cpeaaae aayqao-accneaoaa

TenbcKae 3aTpaTbi, a aToM cnyqae nepBbiil · H3 ct>aKTopoa 6y aeT paaea 1,46. 

<l>aKTOp BKil&.lla 3aKa3'1HKa MO>KHO onpeaenHTb H3 ony61lHKOBaHHb!X OT'I9TOB 0Tae-

neHHII accne.l:{oaaaail npa KoM acca a no aToM a oil aaeprHH 

nporpaMMe rj:.lH3H'IecKHX· accneaoaaaail npaaeaeaa Bbillle 

CT8THCTH'I9CK811 CBO.IlK8 no 

B o'T'IeTax yKa3biBaeTc!l 

H9CK01lbKO KaTerOpHl! BKUa.llOB B HCCD9.1l0B8HHSI CTp09HHSI ll.llpa, !IOily'leHJ.Ib!X OT yqpe>Kae-

' ,, 
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aall, 38K~JO'IBBWHx cornaweuae c KoMaccaeJI no STOMHOil saepraa a ae RMeJOUlHx corna

weaall c apyraMH rocyaapcTBeHHbiMH areaTcTBaMa. Hs 'OT~eToB cneayeT, 'ITO K KOHuy 

1961 roaa BKnaa saK83'1BKa cocTaanan no KpellaeA Mepe 16 npoueHTOB oT rocyaapcTaeaa~x 

38Tp8T (sa nepRoa OT HIOHH 1958 no RIOHb 1960 roaa STOT BKn&a COCT8BflHfl 18,5 npouea

TS, CHH>K851Cb ao 1.7 npoueHTOB B HIQH9 1961 r.}. 3KCTp8DODHpyB STR aaHHb19 B nonyJtora

pHcpMH'I8CKOM M8CWTa6e, DOU)''I89M HS 1966-67 rr. B9DH'IRHy OKODO IQ-14 npoueHTO~, JlnR 

OU9HKH B03bM9M ~eDR'IRHy 12 npOU9HTOB 0 TOraa cp8KTOp 38&83'1RK8 anB STOr'O orpaHB'I8H

HOr'O 'IHCD8 KOHTpllKTOB OK8>K8TCSI p8BHbiM 1,04. npaMeM S'l')' B9DH'IHHY aDlll. BC9X rocyaepcT

B9HHbiX 38K83'1HKOB H C)'OCHaepoa B STOll OOU8CTH, 

4>eKTOp 38Tp8T H8 BI>I'IHCURT8.TibB)' » T8XHHKy. npa oapeaeneRRR 

&Toro cpaKTopa aeo6xoaaMo paccMOTpeT& Menble Bbi'IHcnaTen&Hbie MSWRRbl a MSlllRIIbl 

ans o6pa60TKH aaHHba, KOTOpble OObi'IRO RCUOllb3)'10'l'CH B npouecce KaK COCT8BHbl8 '18C' 

Tli 8KCD8pRM8R'l'an&ROA )'CT8ROBKR, 8 T81tlK8 B 6onee ltP)'UBb18 M8WHHbl o6mero H83R8-

'19HRSI, KOTOpble HCDO.Tib3)'101'CH C8MOC'l'OHT8/IbBO 88 OCROBe apeHaHOil UU8Tbl. YcT8HOBUe

H01 'ITO B 1961-62 rr. 38Tp8Tbl B8 BRT8HCHBB08 IICUO/Ib30B8BH8 STRX M8WHB COC'l'8B&

llB 4-5 Up0q9BTOB OT 29,9 MBUnHOHOB aonnapOB rocyaapCTB8HHbiX 38Tp8T H8 SKCU.T1)'8T8" 

17/ 
UBIO • .[leliCTBHT9.TibRb19 38Tp8T~, B9p0sr!'HO, COCT8B.TIIIIOT 1-2 upoueaTa. 'Ii'a!tBM o6pa-

30M, nono>KHM &TOT ct,ax'l'op paBHbiW 1,08. YMBO>I'RM 28,9 Wllnnaoaoa' aonnapoa pacxo-

' aoa aa axcnnyaTauRIO aa 1961-62 rr. aa npoasaeaeaae apaaeae&RI>IX B~me 'leT~ex 

cl>allj'l'opoa H nony'IHM npa6nR3RTen&HioiA Tez:ymaA 6Da>KeT u 1966-.67 rr. a cyMMe 65 

MRnnaoaoa aonnapoa. 

B . HeTO'IBOC'l'R apeanono>Kellllll 

1. rocyaap
1
cTae&ahle •xcanya'l'auaoR&hle pacxoabl aa 1961-62 rr, 

BaKay Toro,· 'ITO 8KCnnyaTaiUIOBBb19 cpo&abl B8'18.TIB pacxOaOB8Tb paaee, '19M ORB ObiUB 

)'TB9p>Ka9Rbl, Mbl 0Il9HHUB TO'IHOCTb STOll ttH,Ppbl B ! 5%, 

\2, KonaqecTao 
~ 

'lenoaexo-roaoa. Mbl C'IRT8eM, nponeaT yaenR'Ie&&H Kona-

'lecTaa "'enoaexo-roaoa aon>Kea 6biT& ae 7 npone&TOB, z:az: npBBH/IH, a 6-9 npone&TOB, 

8, q> 8 ItT 0 p 06 Ill II X 3 8 T P 8 T, E~nR IlpBHIITb, "'TO 81tCII/IyST8llBOBBbl9 pacxo

aW )'B9UB'IBBSIOTCll He H8 7,8% 8 HS 10%, llO.TI)''lRM TO'IHOCTio + 10%; -()%, 

4, ¢'SitTOp BltJI&aa 381t83'1HKS. TO'IROC'l'lo COCT8BUlleT! 2%, 

5. 4>alt,-op p8CltOaoa H8 B~'IHC.TIIIT9/IbB)'IO TSXBIIKy. TO'IHOCT& COC

'1'8B.TilleT + 2% , 

~-
EcnB llOrpeWHOCTB H938BHCHMbl, TO TeK)'UlBII 6IOll>KeT H8 1866-67 rr. 6yaeT coc-

'1'8B/Ifl'l'b OT 60 ao 75 MV/IIIIIOHOB aonKapOB, llpll )'CQOBHB, "'TO Re 6yaeT npeaapRHHTO 

17/ OnesKa npuseaeua 113 DII'IHoA nepenacJtR P.r. Beccenll, Hanao&.8l,lbH8ll na6opaTO

pllll a Oltpwa:ac:e. 

38 

.... 

HRKaKHX aononHaTellbH&Ix nonbiTOK npaMellaTi. nocneaaue ycnexa a uay'leJ 

11apa. 

Mbl TBepao y6e>KaeHbl, 'ITO H900XOaHMO HCDO/Ib30B8Tb Te 3H8'1HT9, 

B cjJH3RKe CTpoeHRll Haps, KOT0pb18 )'K838Hbl B aTOM C000Ul9HRH, R DOTO! 

seeM T9KYlllHll 6JOalKeT Ha 1966-67 rr. B 7Q-95 MRQIIHOHOB aonnapOB ~ 

COCTSB/ISI9T M9H99 3% npeBbiW9HRII T9Mil0B paCWRp9HRH HA9pBb1X RCCU9 

T9MDSMH p8CWRp9HHH acell H8)'KH H T9XHRKH. OaaKO CHOBS cneayeT OTM 

3a COBUaaeHHSI rU8BHblX )'Cil8XOB KaK B T90pRH Hapa, T8K R B OCH8Ul9H 

RaepHOil cpH3HKH HM99T '1p93Bb!'l8itHbl9 B03MO>KHOCTH anH OCHOB !!OrO npor 

nOBHH aKTHBHOrO HCD0Db30BaHHll aTHX aOCTR>K9HRII B cneayiOLUR9 UHTb ne 

HTHO, 'ITO T9MD HCD0llb30B8HHH aTRX aOCTH>K9HRit npeB30IIaeT cpeaHRit TE 

HHH HS)''IHO-RCcneaoai!Ten&CKRX aocTa>KeHRll a CWA. 

HccneaoaaHHH cTpoeHHH srapa nolte3anH cao10 cany u aaa'leHu~. He 

'ITO 196}-62 rr. COOTBeTCTB)'IOUl8H UOMOlllb STOil o6naCTR )'M9HbWH/18Cb.' 

2,9%, aonH yqeHbiX-&aeplllRKOB, HM910UlHX aO!tTOpCKYIO CT91l9Hb, OCTa'na· 

'IRCDO ny6nHKSttHil )'B9/IH'IHD0Cb, npoqeHT KO/IH'I9CTBS yqeHbiX H CH/1)' aTe 

HO coxpaHRTb H8 KOpOTKH9 nepHO.Libl OTBOCRT9DbllbiX 38TpyaHeHHll, :lO CRl 

yMeHbWHTCst, 9CDH COOTBeTCTB)'IOUlSH UOMOlllb 6yaeT UpO.!lO/I>Ka'l'b yMeHJ 

B. 3aTp8Tbl H a o 6 o p y a o a a H a e 

M&I o6cyaHnH ao,npocbl o aaeapeHRH coapeMeHHbiX aocTR>Keaail a 

paTenell, _o H900XOaRMOCTH pSCWHpeHRH HCCneaoaaHHll C BbiCOKHMif' aRe~ 
o aaMeHe cymecTaeaaoll aona H3 125 cymecTayJOlllRX B CWA ycJtopR'l'el 

'leHHbiX anH accneaoaa&Hil no cpR3RJte cTpoeHRH Haps. no MHeHRIO Cexu 

cneayJOlllHX nHTH neT cneayeT npuHRMST& a cpeaaeM 5-:-7 Kpyn&hiX yc'l'a 

38M9H)'
1 

UpR cpeaRHX 38T,8TSX 4-5,5 MRDnBOHOB aonnapOB, BKUIO'I&H 31 

pOitKy 3a8HRII H BCDOMOr&T9DbH09 o6opyaOB8HH9, 0KOH'I8T9/IbHO npeaUOl 

Te"!eaae cneayiOllliiX nHTH neT e>Keroaawe aaTpaTbl aa o6opyaOB&RBH r. 

BRTb 2~85 MHU/IROHOB aonnepOB, 

r. Q6UlR9 pacxoabl 

CyMM& saTpaT Ha o6opyaoaaaae H a~~:cnnyaTanao&&ble pscxoabi asE 

npeanonaraeM~x o6max rocyaapcTaeHHbiX pacxoaos as accneaoasHHH 1 

KH CTp09HRH Haps p83M9pOM 92-125 MHU/IHOHOB aonnapOBo 
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cornaweHHQ C KOMHCCHeA no aTOMHOA &Hepi"IIH B He BM9101UBX COJ"oa,

rocy.z:xapCTB9HHb!MH areHTCTBBMH, Hs 'OTqeTos cne.z:xyeT, 'ITO x xouuy 

COCTBBrrHn no Kpel!HeA Mapa 16 npoueHTOB OT rocy.z:xapCTB9RHWX 

1958 no HIOHb 1960 roaa &TOT axna.z:x cocTaansn 18,5 npoueu-

npoueHTOB B HIOHe 1961 r.). 3ztcTpanonupya &TH .llBHHble a nonyilora

nonyqaeM ua 1966-67 rr. aenH'IBHy oztono 1Q-14 npoueHTOB, • .Una 

aerrH'IHHy 12 rrpoueHTOB, TOI".ll8 ¢aKTOp 3aXa3'1Hzta .!liTH 3TOI"O OrpaHB'IQH

paBHb!M 1,04. npaMeM &Ty aenH'IHHy ans acex rocy.zlapcT-

H cy6cn.z:xepoa B &Toll o6nacTH, 

Ha Bbi'IH en aT enbay n TexHH xy. npa oapeaeneaaa 

M8rrble Bbi'IHCrrRT9nbHble MBIUBHbl H MBIURI!bl 

HCD0Db3YIOTCB B npouecce KaK COCTaBRNQ 'IBC" 

ll ycTaHOBKB, a TBKlKe B 15onee KpyUHwe MaWRHbl Ofituero Ha3Ra

HCOODb3yiOTCB CaMOC'I'ORT9nbBO Ha OCHOBe apeH.z:xHoA noATbl. YcTaHOBrre-

2 rr. 3aTpaTbl Ra BR'I'9HCHBH08 llCDOIUo30B8HXe IITBX Ma!URB COCT8B&

OT 29,9 MHnnaoaos aonnapoa rocy.z:xapCTaesRbiX saTpaT Ha &Kcnnya'l'a· 

9ITbHb19 3aTpaTbl, Bl!pOSITBO, COCTaBolllQT 1-2 DpOQ9HTa, 1\aKRM o6pa

OT r!JaKTOp paBHbiM 1,08. YNROl!'BM 29,9 wannuosoa' .z:xonnapoa pacxo-
1 

10 3a 1961-62 rr, sa npoasae.z:xeaae npaae.z:xeRR!oiX Bblwe 'leT&Ipex 

RM npa6na3aTenbswA Texymall 15D.lllKeT Ba 1966'-67 rr. a cyNMe 65 

Dpe.z:x DOIIOlK911RJI 

apcTaeaaNe 8KcnnyaTauaoaawe pacxoaw sa 1961-62 rr, 

8KCnnyaTauHOBBbl9 ¢os.z:xw Ha'lanu pBCXO.llOBIITb pasee, '19M ORR 15blrrB 

OneHHnH TO'IHOCTb &TOll QH¢pbl B ! 5%, 

' 'lenosexo-ro.z:xoa. Mw C'IRTaeN, npoueaT yaena'!eaaa Kona-

.z:xos .z:xon»<ea fib!T& ae 7 npoueHTos, Kax npaHB/IH, a 6-9 nponeHTOs, 

o6 m H x a aT paT. Ecnu npaaBTb, 'ITO •xciJnyaTaiUIORB&Ie pacxo

He Ha 7,8% a Ra 10%, IIOrrY'IBM TO'IHOCTb + 10%; -0%, 

BKnaa a 
3aKa3'1BKa. TO'IHOcTb coCTaBnlleT! 2%. 

pacxo.z:xoa Ha 
Bb11111CrriiTen~ouyiO T9XHBKy. To'IROCTb coc-

H93aBHCHMb1, TO TeKyiURll 1510.lllK9T Ha 1968-67 1"1", 6y.z:xeT COC

YCITOBKB, 'ITO Be 15y.z:xeT npe.z:xap&llBTO 

nepenHcxa P.r. Beccens, HaaaoaanbBas naoopaTO-
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HRKaKHX .llOnOrrHRT91lbHbiX nOIIbiTOK npRM911HTb DOCIT9.llHH9 ycneXR B RSY'I9HRR CTp09HRS1 

11/lpa. 

Mb! TBep.z:xo y6e»<.ll9Hbl, 'ITO He06XO.llRMO HCnOrrh30BaT& T9 3Ha'IHTenbHble ycnexR 

B <j:JH3HK9 CTp~eHRS'I H.z:xpa, KOT0pb!9 yKa3aHbl B 3TOM C006IU9HBH, R nOTOMy Mbl OU9HK

BaeM TeztytuHll 6IO.lllKeT sa 1966-67 rr. a 7Q-95 MHnnHOHOB aonnapoa sa ro.z:x. 3To 

COCTaBoBeT M9Hee 3% npeBbiW9HHR T9MnOB paCWBp9HHB Rll9pBb!X RCCIT9.llOB8HHll Ha.ll 

T9MnaMR paCWRpeHHH BCeA H4YKH H T9XHBKR. O.z:xaKO CHOBa cne.z:xyeT OTMeTHTb, 'ITO R3-

3a COBna.z:xeHRB rnaBHblX ycneXOB KaK B T90pRR 11.llp8, TaK R B OCHalU9HHH, 06rraCTb 

g.z:xepHOll cpR3HKH RMQQT '1p93Bb!'lal!Hb!9 B03MOlKROCTR .lliTS'I OCHOB 1101"0 nporpecca npH yc

rrOBHR aKTRBROI"O HCnOob30BaHHB STHX .llOCTRlK9HHA B cne.z:xyiOIUKe IIBTb neT, Mana aepo

I'ITHO, 'ITO T9Mil HCDOIIb30BaHHSI STHX .llOCTR>K9HRll npeB30li.Z:XeT cpe.z:xHRll T9MD RCII0nb30Ba

HRH Ray'IHO-RCcne.z:xoai!Ten&cKRX .z:xocTH»<eHHll B CWA. 

· HccneaoaaHHB cTpoeHHH R.z:xpa noKa3anH cao10 CRIIy H 3Ha'leaae. HecMoTp!! Ha To, 

'ITO 196}-62 rr. COOTB9TCT8yi01U8R nOMO!Ub &TOll o6naCTH yMQHbWRnacb C 5,7% .llO 

P' 

'-', 
\'~; 

} 

2,9%, .z:xonB Y'I9Hb!X-B.ll9p!UHKOB,' HM9!01URX .llOKTOpCKyiO CT909Hh, OCTaii8Cb npe>KHell, a ',~ 

'IHCITO ny6nHKaDHli yserrH'IHnOCb, nponeHT KOnR'IeCTBa Y'leHh!X H CRny &TOll o6naC'I'H Mor-, .. 

HO COXpaHRTb Ha KOpOTKH9 nepHO.llbl OTHOCHTenbllhiX SaTpy.Z:XR9HHll, !iO CHlla aToll 06nacT . . '.1\ 

yM9HbWHTCSI 0 ecnu COOTBeTCTBYIOIUaB nOMO!Ub 6y.ll9T DpO.llOolKa'l'b yM9Rb!UaTbCR. 

B. 3aTpaTbl H a 0 6 0 p y .ll 0 B a H H e 

M&I o6Cy.llHITR BO,DpoCbl 0 BHe.z:xpeRHH COBp9M9HHbiX .llOCT.R»<9HHll B TeXHHKY YCKO

pRTeneli, . 0 aeo6XO.llHMOCTH pacwapeRHB RCCll9.llOBaHRll C Bb!COKHMI!" aHeprHHMR H BODpOC 

o 3aMeae cymecTsessoll .aonR us 125 cymecTsyiOIUHX B CWA ycxopRTenell, npe.z:xHa3Ha

'leHHhiX .z:xnH accne.z:xoaaHRlt no ¢R3RK9 CTpoeHRII a.z:xpa. no MH9HRIO CeKQHH, B Te'leHue 

cne.z:xyiO!UBX llBTH neT cne.z:xyeT npHHRMaTh B cpe.z:xHeM 5-:-7 KpyllHWX ycTaHOBOK, BltniO'I!IB 

SaMeHy, npH cpe.Z:XHHX SaTpaTaX 4-5,5 MHrrllHOHOB .z:x/JnnapOB, BKlliO'IIIII 38TpaTbl Ha nocT

pollxy s.z:xaHHlt H 8CDOMOI"aT9ITbH09 o6opy.llOBaHH9, 0KOH'IaTenbHO ape.z:xaonaraeTCB, 'ITO B 

T9'19HH9 cne.z:xyiOIUIIX DHTH neT 9lK91"0.llHhl9 38TpaTbl Ha o6opy.llOBaRBB .llOO)I(ftbl COCTa

BHTb 22-85 MRnllROHOB .z:xonnapOB, 

r. 06mRe paCXO.llbl 

CyMMa saTpaT sa o6opyaosaRHe R aKcnnyaTanHORHble pacxo.z:x&I .z:xaeT senH'IRRy 

npe.z:xnonaraeMhiX o6max rocy.z:xapcTaeHHbiX pacxo.z:xos Ha Hccne.z:xoaaHHSI s o6nacTH cpHaR-· 

KH CTpoeHKII s.z:xpa pa3MepoM 92-125 MHnnROROB .z:xonnapoa, 
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riPHllO)I(EHHE 6. Hay'IHble canbl 

UenbiO 3TOI'O npHnO,JKeHHlil IIBni!9TClil DOK838Tb 803MO)KU0eTb e03Jl8HHSI H!ly'IHbiX elln 

Jlnll paewHpeHKSI Heen9Jl0BaHHlt eTp09HHS ·S1Jlp81 DpeJlnO)KeHHOI'O B DpHnOJKeHHH 5, 38Me

THM, 'ITO H8Y'IHbllt nporpeCC H8Weit H8UHR CJl9pJKRB89TeSI HM910LUHMell H8y'IHbiMII eHnaMH,a 

He epe.oeTBSMH, Hepa3yMHO peKoMeH.ooaaT& cymeeTBeHso yaenH'IHB8Tb cpeJldTBa ua ueene-

JlOB8JIHSI eTp09HHSI S!Jlpa, ecnR, He HMeeTCg B03MO)KHOeTR HaitTR ni0Jl9ll 1 enoeo6Hb1X BbiUOn

HRTb T8KH9 RCeneJlOIIaHHSio 

l.{To6&1 ODpe.oenRTb He06XOJlRMOe Jlnlil Bb1UOIIH9HRSI UpeJlnOJKeHHOll nporpaMMbl Reene

JlOBaHHit H8 1966-67 rr, 'IRCIIO ni0Jl9it 1 ·Mbl 80eUOJib3yeMeSI !IKCnnyaT8UHOHHbiMR paexOJl8MH 

sa 1 qeno11eKo-ro.o, KaK .oenan11 a np&noJKeHRH 5. CTaTRe'r&'lecKalil eao.oKa o· nporpaMMe 

!pH311'18CKHX· Reene,lloBaJIRit KOMReeRH DO aTOMHOit !IHeprHB Jl89T UH!ppbl, UpRB9Jl9HHbi9 B 

Ta6ns~e 6-1. Hs aToll Ta6nHubl RMeeM npa6nH3BTenb8yiO uatpp; 43 Tblelii'IR .oonnapoa 11
1 

qenoaeKo-rOJl B 1061-62 rr,, B TO Bp9MR KaK roeyJl8p¢TB9HHble aeeHI'HOBaHIISI eOCTaBniiJIH 

29,9 MRIIIIROHa, J:IOM8pOB, 3TO 03H8'189T, 'ITO B' 1961-62 rr, Ha HCene.oOB8HHSI eTpOeHHSI 

s.opa 6&xno saTpaqeHo 696 qenoaeKo-ro.ooa aay'IH·biX yeunult. Mbi npe.onaraeM TeKyLUHll 

610.aJKeT ua 1966-67 rr. pa3MepoM 70-90 MHnnuouoa .oonnapoa H .onlil oueuxu npHMeM ero 

p8BHbiM 80 MRnnHOH8M JlOnnapoB, 

6 npRnO)K9HHR 5 npRpOCT 38TpaT 38 OJ:IHH '191IOB9KO-rOJl eoeTaBnReT 1,565 , TOI'Jl8 B 

1966-67 rr, 38Tp8Tbl 38 OJl~H '191IOB9K0-1'0Jl eOeT8BRT 67,5 Tblell'l JlOJinapoa, CneJl0B8T9Jib

HO, a 1966-67 rr. o6mee '!Keno 'lenoaeKo-ro.ooa eoCT811RT 1185, R nonH&IIt npupoeT sa n11"" 

TRneTHe eoe'raaiiT 489 qenoaexo-ro.ooa. 

EtOnbWRHeTBO Y'l9Hb1X, p860T810LUHX B o6naeTH eTp09HHSI S1Jlp8, eBII38Hbl e 8K8Jl9MH

qeeKHMH y'lp9:lKJl9HHIIMH R UOSTOMY He DOIIHOeTbiO DOeBIILU810T eaoe Bp9MSI ReeneJlOB8HHSIM, 
. ' 

8,H, 3nnlle 113 HanHOH!IIlbHOI'O H8Y'IHOI'O tpOHJl8 onpe.oenun, 'ITO B 1960 1', B HeeneJlOB8JIHH 

eTpoeu&s s.opa axTuauoe yqaeTHe npHHHManu oxo~'!eHblx-uecne.ooaaTenell. TaxuM . 

o6pasoM, xamJlblll 'lenoaeK noeasman a epe.oHe~oero ape~~~R ueeneii£aagu11~:..f' 

\ EenH npHHIITb TaKoll >Ke npoueHT apeMeHH o.oHoro qenoaeK\.-~.~ ucene.ooaaHBII a nepHo.o 

\_1966-67 rr,, TO nonHoe yaenu'!eHRe 'IRena n10.oell eoeT&BIIT~~:) 

' 
l.{ueno JlOK'I'OpeKRX J:lllecepT8UHit UO HeeneJlOB8HHIO eTp09HIISI 11Jlp8 B T9'19HII9 Jl9eSTH 

neT 8»C91'0JlHO DO'ITH He M9HRnOeb II eoeT8BilllnO OKOnO 142, Mo>KHO 0»CHJl8Tb yBeJIR'leHRSI 

'IRena 1110Jl9ll B !~TOll o6naeTR TOilbKO sa e'leT poeTa KOIIR'l9CTB8 HaeeneHRR KOM9Jl»CHOI'O 
. 18/ 

1103paeTa ( KOTOpoe OeT888JIOeb noeTOSIHHbiM B T9'19HH9 npOW9JlWHX JlB8J:IU8TH neT ) B 

noene.ayJOLURe DSITb neT. O.aauo .oa:>Ke eena aToT poeT ·a He 6y.oeT IIMeTb MecTo, Mbl e'lli

Taew, 'ITO 'IJieno cPH3RKOB, KOTOpble nony'laT JlOKTOpcXyiO eT9U9Hb B 06naeTH eTpoeHIIII 11Jlp8 

sa oepao.n oT 1960 .oo 1967 rr., 6y.oeT piUIHO 994 - 'IReny eymeeT8eHHO 6onbWeMy, '19M 

Tpe6yeTeSI .ana npe.anonaraeMoro paewapeHRII aeene.ooaauult. Eena olKa.aaeMoe paewapeuae 

18/ B.P. Bpoy.o. 'PoeT uayxa 11 sauaouanb8as uayqua11 oporpaMMa'. 
American Scientist, TOM 50 Nt 1, MapT 1962 r. 
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6yJl9T opoReXOJlRTb UO 3KeDOH9HT9, K8K !ITO Upe.llUOJiaraeT :>Kypsan '81U18Jl 

nporpece', TO UOIIHOe 'IHCIIO lPHSIIKOB, IIM910LUHX JlOKTOp¢KYIO eTeU9Hb 11 o6na 

S1Jlp8, MO»C9T 6b1Tb OKO~ v 
TaKHM o6pasoM, Mbl saKniO'l89M, 'ITO 6y.ayT eymeeTBOB8Tb aay'lllble e1 

Mbl8 JlllR TOI'O, 'IT06bl eJl9118Tb BOSMO:lKHblM Dp9JlnO>K9HH09 paeWHpeHRe II' 

Ta6n11ua 6-1. 3xennyaTBUBOHIIbl9 paexOJlbl 11 aeene.ooaaHBsx· no lPBSBKE 

IIJlpa H 'IHeno '!enoaeKo-ro.ooa 11 saKn10'19HHbiX KOHTpaKTax KoMHeeHII no aT• 

~ 

.!laTa 
( 1) 

.!leKa6p& 31, 1959 

J.110Rb 301 1960 

.!lexa6pb 31, 1960 

J.1IOHb 30, 1981 

.!le~ta6pb 31, 1961 

ro.ooBPJe 
aKennyaTau&-
osHble paexo.abl 

(2) 
MBnnBOHbl 
.aonnapoa 

16,9 

18,97 

18,26 

21,40 

20,61 

l.{enoaeKo- 3xennya· 

I'O.Ilbl pacxo.a& 
(3) , 'lenoaex• 

(4 
TbleR'IB 

418,6 · se 
527~1 $E 

485,7 3' 

500,3 .4: 

500,2 4 

nPHME'iAHHE: 8 JtonoHKe (2) .ll8Hbl roJlOBble aJtenn:yaTauBOHBble p 

nHOB8X JlOnll8pOB leT8THeTB'IecKaR eBOJ:IK8 no nporp8M 

accne.oosaaal KoMBeeaa no aTOMBOI saepraa ), KoJ 

qeaa aa JtonoBKB (2) .oeneaaew ua JtonosJt:y (3), ·~ 1 

poa sa 1 'lenoeexo-ro.a. 

Ta6naua 8-2. CweTa 'lenoaeJto-ro.oos aa aeene.oosaaas no (jJaa&Jte eTp; 

rcJ.:r.aapeTB8BBb18 3xennyaTanaoHHble 

CI>BB8HeOBbll rOJl 
8~ma.r.anBOBllbl9 paeXOJ:Ibl 38 OABB 

(2) 
qenosexo-ro.n (3) 

( 1) Tbleii'IB .oonnapOB 
MBnnBOHbl .aonnapos 

1957-58 14,6 82,1 

1958-59 17,2 34,6 

1959-60 20,1 37,3 -
196o-61 25,3 40,2 

1961-62 29,9 41,2 

nPHMEL{AHHE: B xonosxe (2) noMemeabl ro.ooable sKcnnyaTauaoHI 

rocy.aapcTBa eornaeuo KOIIOHKe (4) Ta6nHu&r 4-1, 

KOIIOBKe (3) DOMeLUeHbl SKCnnyaT8UHOHHble p8CXOJll 
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llOKB38Tb B03MO>KHOCTb C03Jl8HHH HBy'IHbiX CHil 

l!Jlpa, llp9JlllO>K9HROro B DpHilO)I(9HHH 5, 3aMe-

uawelt HBUHH CJlepmHB8eTCl! HM910lllHMCll HBY'IHblMH CHilBMR,a 

peKOM9HJlOB4Tb CYlll9CTB9HHO YB91lH'IHB8Tb Cp9JlCTBB H8 HCCile

HM99TCl! B03MO)I(HOCTH H8ltTH niOJlelt, CDOC06Hb!X BblllOil-

BbmonHeHHll npea.nomeHHolt nporpaMMbi accne

qacno lliOJlell, Mbl BOCilOilb3y9MCll SKCDilyBTBUHOHHb!MR p8CX0Jl8MH 

aen8nH a npRnomeHRH 5, CTaTRCTR'IecKall caoaxa o nporpBMMe 

all KoMHCCRH no aToMHolt saepraa aaeT uatppbl, npRaeaeaabie a 

HM99M npR61lH3RT91lbHYIO URtppy 43 Tb!CSI"IR Jl01lll4pOB II I 

TO Bp9Mll KBK rocyJl8pcTB9RHb19 BCCRrHOBBHHR COCTBBilllllH 

3To 03Ha'!aeT, 'ITO a' 1961-62 rr. aa accneaoaaaag cTpoeHHll 

qenoaexo-roaoa uay'IHblx ycanal!, Mbl npean8r8eM TeKylllHJ! 

70-90 MHnnaouoa aonnapoa a JlllH oueaxa npaMeM ero 

38 OJlHH '191lOBeKo-rOJl COCTBBilHeT 1,565 , TOrJl8 B 

OJlHH qenoaelto-roa cocTBBliT 67,5 TbiCll'l aonnapoa, CneadaaTenb

'IHcno '19JlOBeKo-rOJlOB COCT8BHT 1185, H DOJllibill npapocT 38 fill.:. 

p800TBIOUIHX B 00il8CTH CTpOeHRH liJlpa, CBli3BHbi C BK4Jl9MH-

BpeMH HCCil9JlOB8HHHM, 

H8y'laoro cpOHJl8 onpeaenan, 'ITO e 1960 r, e accneaoeeaa 

y'leHblx-accneaoeaTelle'Q, T8XHM 

nocasman e cpeaue oero apeMeua nccne~ 

npoueaT epeMeaa oaaoro qenoaeK8 aa accneaoeauas 

yBeJIH'IeHHe 'IHCJI8 lliOJlelt COCT8BHT8) 

JlHCC9pT8UHlt DO HCCil9JlOB8HHIO CTp09HHll l1Jlp8 B T9'19BH9 Jl9CBTH 

M9HHJIOCb H COCTBBilHJIO OKOJIO 142, MomHO 0)1(HJlBTb yBellH'IeBHll 

TOJibKO 38 C'leT pOCTB KOilH'19CTB8 BaceneBHH KOilll9Jl>KHOrO 

18/ Teqeuae npoweawax aaaauaTR neT ) e 

HM9Tb M9CTO, Mbl C'IH

' KOTOpbie DOily'laT JlOKTOpcKyiO CT9D9Hb B 061l8CTH CTpoeBRH liJlpa 

15yaeT piliiBO 994 - 'IRCny cyLU9CTII9BHO OOilbUieMy, '19M 

pacwapeuaH RccneaoaeaJt, Ecna O;)f(BJlaeMoe pacwapeuae 

HllUHOH81lbH8ll B8y'IH8ll nporp8MM8', 
1, M8pT 1962 r, 
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6yJleT npoRCXOJlHTb DO SKCDOH9HT9, K8K STO llpeJlDOilaraeT mypuan '8Kil8Jl B HSY'IHbiJt 

Dporpecc•, TO DOilHOe 'IHCilO cPH3HKOB, HM910LUHX JlOKTOpcKyiO CT9D9Hb B 061l8CTB C
1
Tpo9HHH 

liJlpa, MomeT 6b1Tb, oxo~ V 
Taxa~ o6paaoM, Mbl 38Kili0'!8eM, 'ITO 6yayT cymecTBOB8Tb uay'IHble CHilbl, ueo6xoan5 

Mb19 Jlllll Taro, 'ITOObl CJl91l8Tb B03MO)I(Hb1M Dp9Jlll0)1(9HHOe p8CLUHpeHHe HCCil9JlOB8HHll, 

Ta6naua 6-1. 3xcnnyaTBUHOHHble pacxoabl a accneaoaaHRHX no cj:lH3HKe cTpoeHBll 

HJlpa a '!Keno qenoaexo-roaoa a 38Kil10'19HHbiX xoHTpaxTax KoMaccaa no aToMuolt aaepraa, 

)laTa 

(I) 

Jlexa6pb 31, 1959 

HIOHb 30, 1960 

Jlexa6pb 31, 1960 

HIOHb 30, 1961 

Jlexa6pb 31, 1961 

roaoapre 

axcDnyaTaua-

OHHble paCXOJlbl 
(2) 

MHilllROBbl 

.!lonnapoa 

16,9 

18,97 

18,26 

21,40 

20,61 

l{enoaexo- 3JJ:CDilY8T8UBOBHb19 

roJlbl p8CXO.!lbl 38 O.!lHH 
(3) , '!enoaexo-ro.!l 

(4) 
ThiCH'IB .!lOilll8poB 

418,6 38,6 

527~1 36,0 

485,7 37,6 

500,3 42,8 

500,2 41,2 

nPHMEJ.{AHHE: 8 ltOilORKe (2) .!l8Hbl rO.!lOBhle axcnnyaT&nRORBble pacXO.!lhi B MRil-

llBORIIX'> JlOilll8pOB ( CT8THCTH'IOCJt8H CBOJlltA DO nporpaMMe cPH3H'IOCKHX 

HCCil9.!lOB8HHll KoMBCCHH no 8TOMROI &ReprBH ). KonORKa (4) nony

'!eRa B3 ltOilOBJtB (2) .!l91l9BB9M RA JtOilORity (3), .B TbiCH'IBX .!lOJIIla

poB 3a 1 qenoaexo-ro.!l. 

Ta6nana 6-2. CMeTa qenoaexo-ro.!lOB ua accne.!lOB8HHB no cj:l&aaite cTpyxTypbi H.!lpa, 

'L 

CI>BRilBCOBhii rO.!l 

( 1) 

1957-58 

1958-59 

1959-60 

196o-61 

1961-62 

nPHMEJ.{AHHE: 

' • 

roc)' Jl8pCTB9HHb19 3KCDnyaT&nBOHBble 
l{enoaexo-roabl 

a~iC:r~&~anBOHHble p8CX0Jlbl 38 OJlRB 

(2) qenoaexo-roa (3) (4) 
MRilllBOHbl JlOilll8poB 

TbiCII'IB Jl01lll8poB 

14,6 32,1 455 

17,2 34,6 497 

20,1 37,3 539 

25,3 40,2 630 

29,9 41,2 727 

B xonoaxe (2) DOMemeubl roaoah!e aitcnnyaTanBoRRble pacxO.!lbl 

rocy.!lapcTBa cornacuo Jtonoaxe (4) Ta6nHUbi 4-1, cTp, 31. B 

KOilORit9 (3) DOM9LU9Hbl 3KCDny8T8UHOHHble p8CXO.!lbl 38 O.!lRR 
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•enoaexD""roa, a xortoaxe (4) ·~pllaeaeao J!;onnecTao •en011exo-ropoa1 ~on'y-· 
'18BB08 l:l8118HB8W B811B'IBB, B$ XMOBKB (2) B8'COOTB8TOTBJ~UlR8 BenK~H 

B3 xondllxa (S). 

Pacxoz:tbl a xonoaxe (S) nony'leHbl cnez:tJIOUlBW ol5pa3ow: ana 1959-60 cpaaaacoaoro. 

rona Mbl ycpeaaana naaa&~e sa nexa6p& 1959 a •~a& 1960 r., a3aTwe B3 xonoaxa (4) 

Ta6nau&~ 6-1 11 nony'lana ••nR'IBBJ 40,2 Mannaoaa aonnapoa. JJ.na 1961-62 «P••t•coa.oro 

roz:ta aweeTCII TOIIbltO Oz:tBa UBcppa, Jlns 1958-59 cpBBABCOBQ['o rona 6yz:teM C'IHT8Tlo1 'ITO 
' ,, 

cpeaaae 7,8 npoueaTa roaoaoro DpBJ?OCTa ISynyT xopowiiM D~6na>KeaxeM, TaKBM o6pa30M1 

noaenaa aena'IBBJ S7,S TblCSI'IB nonnapoa sa 1,078 nony'laeM 34,6 TbiCII'IB nonnapoB, To'IBO 

Tax *• nna 1957-58 cpxaascoaoro roaa, noaenxa 84,8.TblCB'IB nonnapoa sa 1,078, DOnJ'IBM 

~2,1 Tblcs'IH npnnapoa, 

nPHJlO)KEHHE 7, 

. v.: CocTaa Koacyn&TaTRBBOI. cexu•a DO cpa3RJte e'fpoeaaa sapa, oeaoaaaaol HaDHOHana.

Bbll\1 aay'IBbll\1 cpoHnOM B 1961 roz:ty, 

A. Co.eTaB C,eXDBB 

To"' B. Boaaep, YaxaepcsTeT YanloiiMa 

Jl, Annsa SpoMnB, Ya·aaepcaTeT a .Rna, 

l.:/ KelT A, BPJOXBep, HaeTaTyT o6opoHbl, 

Mapw Palea. 

k \( 
~!' 

Bepa'apz:t A. Koxea, Yaaaepc'aT&T B naTTe6ypre. I 

y"repMas <;l)ew6ax, Maeca'ly3&TCKHI Texaonora'lecKRI BSCTRTJT. 
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rase .¢payacpellz:tep,· YaaaepcRT&T B H'nnaaole~, ' 

I)Jl>K, 6p10e $psa'l, Po'lecTepcel YaaaepcaTeT, 

repTpyaa ronaxa6ep, Spyusaeaexaa HaDBOH~..'as 
Cexuaa). · 

naiSopaToplls ( eneuaanbllhll roeT& 

V YanloiiM B. Xsaeac, KonyM6alcKBI yaaaepeaTeT (nplae~aTen&), 
3Man& Jl>K, Kollonaaexal, Yaaaepc&T&T B Hanaaae, 

ToMae naypaTe9ll 1 KanacpopaaAeKKI TexllOnOT'B'l&CKBI BB CTBTyT, ., 
Py66a Wepp, n'paHCTOHCKHI yaaaepc&TeT, 

Jl:1Kopz:t>K M, TeMMep, $nopHz:tCKBA rocynapcTBeHllbll JBHBepcaTeT. 

Acc~eTeBT Ceituaa: HPBRK Maaaaar, Ha y'IHo-BceneaoaaTi!n&eJtas na6opa'l'opas BM$ 

CWA. 

I" Hasaa'leKBhiA B CeltnRJO noxTop KelT SpJOK!t&p ae &Men B03MO:IKHOeTB Dpaey-reTao
aaT& Ka seeM 3acenaaaa a nepabll z:teK&. Oil TaJt>Ke o6aapy:1Kan, 'ITO ero MBeKae Ke eoa
DA.!laeT e MHeHReM, ll3l!OX<eKKhlM B Coo6weHBR, no 9TOA npR'IBHe R no npR'IRHe 'KpaTKo
Bp&M8HKOT'O KOHTaKTa e CeKnRel OH npocan onyeTRTb ero RMR 83 enRclta ~RD, yqaeTByiO
UlBX B DOnT'OTOBKe .Coo6weHBH, 

42' 
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B. r 0 e J n a p e T B e II H hi e n p e a c T a a a T e n a, 

naweaable H a 3aeeaaaae CeKDRR • 
19-21. 1981 r o z:t a 

Ko~o~aeeas no aToMHOit aaeprax: 

Jl,>KopJl)!( A. Konc:ran, Jl,>KopnlK n. Poro3a, 

Hay'IKo-xeenenoaaTenocJtoe y~paaneaae BBC CWA: 

nonDonKoBHRK )Kosecp H. Jl~aan, Yan&RM C. PonKslt. 

Hayqao-aeenenoaaTenocaoe ynpaaneaae cyxoDyTBhlX aolcx 

(JlaxsM): Po6epT ,Male, repMaB Po6n. 

6JOz:t>KeTaoe 610po: Pol P. Kocpcpaa, Mnanwal 

06opoaaoe., areBTCTBO no aTOMHOI aaepraa: 

Yan&RM Jl>K. 0TTBHr, MnanwaA. 

0 It T II 

V roey napeTaellabll CoseT Do aayKe a TeXHaJte: JlaaRJl 3. Po6aaeoil~. · •i ,, 
HaDR~H&nbllhll aay'IHbll cpOHJl: PB'l8PJl r. Bonll, Yan&RM H. 3nna~) it' 
BsiH P. rpaxep, c. 3JleKB XaHTHHT'; PooepT B. Jl,>KOHCTOH, Jl>K, ' 

roaapJl Max-ManneR. 

Hayqao-acenenosaTenocxoe yDpaaneaae BM<;I) CWA: 

Yan&sM .H. PaltT , )KepoMa A, <;l)peX<y, 

KonyMISalexal YaaaepcaTeT, 

H&JO• fiopK, 

nepr&MeKae naiSopaTopaa snepaoA cpaaaJta, 

588 BeeT, 120-s ynaua. 

' JloxTopy Annaay T. YoTapMeKy, 

Jlape!tTOpy 

Hauaoaanblloro Hayqaoro cpoana, 

BawaarToa,25. 

Yaa>KaeMwl JlOKTOp YoT&pMea: 

H&JO-VlopK, 

WT, H &JO-Vloplt, 

0JtTs6p& .e, 1962 r. 

Bawa Koacyn&'NTRBHAB -Cexuaa DO cpa3Ri:e ()Tpoeaa& snpa DOily'llllla· P 
YKI13hiBaJOtUHX aa lle06XOI:lRMOeT& aeJtOTOphlx p83'&HCHeHBI npoeltTA 6JOJl:lKeT8 

a BaweM Coo6weaaa, JtoTopoe 6hlno npencTaaneao 11a paccMoTpeaae 30 Mal 

Cexuaa ~M.QT..P!t'IC~II_bll()_.~_oJI~.lluaAC..~~ poeTa 3a'l'p8T I!!! 
aay'IRhlX pa6oT, BM&BWBX MeCTO B noenenaae DIITb neT. Tax Kalt aTa aena'l 

\\ onaol H3 OeKOBHhlX B 38ltDIO'lliTellbiiOM npoeKTe 6JOn>KeTa, D09TOMY B03HR!tll 
\l Dp&BRIIbiiOCTII OKOH'laTenbllhiX Ullcpp 

1
a ny6nHK8UIIII Coo6WeHHII 6hlna OTIIO:lK&I 
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•xo-ro.a, a xonosxe (4) apaae.aeso xonB'IeCTao 'lenOllexo-:ropoa, llooy-' 

aenB'IBH 113 xonoaXB (:l) sa· cooTaeTcfty~utBe aemi~&r 

(8) nony'leH&r cne.ayJ::>utBM o6pa30I\I: .ana 1959-60 tPBB~coaoro, 

.ll8HHbl8 38 .aexa6pb 1959 B BJ::>Hb 1960 r., B3SITbl8 83 JtOnOBXB (4) 

aena'IBHY 40,2 Mannaoa8 .aonn8poa, ,llna 1961-62 tjlas~scda.oro 

o.asa natjlp8. Ana 1958-59 tPBH8BCOII<Jr'O ro.aa 6y.aeM C'IHT8T&, 'ITO 

rO.IlOBOr'O npHpOCT8 6y.ayT XOPOWHM n~6nB>K8BHeM, T8BBM 06pa30M, 

TbiCII'IH .aonnapoa H8 1,078 nony'laeM 84,6 TbiCSI'IH .aonn8poa. Touo 

aaacoaoro ro.a8, no.aenaa 34,6 TbiCB'IH aonnapoa H8 1,078, nony'IBM 

cexnHR no tPH3Hit8 CTpOeBRR R.llp8, OCHOB8HHOil H8nROBan..-

1961 roay. 

C,exnau 

YsaaepcaTeT Ysnb!IM8 M8pw P81lca. 

, Ya·uaepcaTeT a Sine, 

HHCTHTyT 060p0Hbl, 

YaaaepcHTeT B naTTC6ypre. 

, Macca'ly3eTcxal Texaonors'lecJtHI HKCTHTyT. 

YauaepcaTeT a Hnnaaolce, 

6pyJtXaaeacJtas B8naoaanbllaa na6opaTopaa (cnena&nbllblll rocT& 

yaaaepcsTeT (npe.ace~aTen&). 

YaaaepcaTeT a Haauase, 

, KanatjlopHHICKHI TexaonorR'I8CKBI RH CTBTyT, 

IHCTOHCKRI yHRBepCHTeT, 

<l>nopa.ao::xaA rocyaapcTaeaabll ysaaepcaTe'l'. 

Hpaaa Maaasar, Ha y'lao-uccne.aoaaTen&eKas na6opa'1'op11s BM<l> 

Cexua10 .llOKTop KelT 6piOJtKep ae HMen B03MO:lKHOCTH npaC)'TCTao
B nepabiA .aea&. Oa TSX:lKe o6aapy>Kan, 'ITO ero MHeaae ae coa-

13no>Keaa&IM a Coo6mea.Ba. no aToll npB'IHHe a no npsqaae 'Kp8TJto
oa npocan onycTRT& ero RMR H3 cnacxa ~an, yqacTay~ 

42' 

.,. 

B. rocy.aapc'1'88BHb18 a p e .a c T a a a T e n a, npa:r-

nawesable a a 3ace.aasae CeKnHH B OKTS16pe 

19-21, 1961 r o .a 8 

KOMHCCII'B no 8TOMHOI aaeprBH: 

,ll:lKopll:lK A. Konc:ra.a, ,ll>Kop.ll:lK n. Poroaa, 

Hayqao-•ccne.aoauen&exoe ynpaaneaae BBC CWA: 

noanonxoaaax .>Koaetjl H • .LliOaan, YBnbiiM C. Po.axall. 

Hayqao-uccne.aoaaTen&emo' ynpaaneaae cyxonyTHbiX aoAcK 

(,llaxaM): Po6epT ,Malle, repM8B PotSn. 

SIO.ameTaoe 610po:' Pol P. Kotjltjlas, Mna.awal 

06opoaaoe, aresTCTBO no aTOMHoll aaepruu: 

YanbKM ,llm. 0TTRHr, Mna.awBI. 

·v rocy.aapcTaekablll CoaeT no aayxe a Texaaxe: ,llaaaa 3, Po6aacos. 

Haaaosanbllbll H8y'IHblll tjloa.a: PB'Iap.a r. Son .. , YanbllM H. 3nnac, 

Balla' P. rpaxep, c. 3aeHB XaHTRBr'; Po6epT B. ,llmoaeTOH, ,llm. 

roaap.a M.ax-Mannea, 

Hay'lao-u~ne.aoaaTen&exoe ynpaanea11e BM<l> CWA: 

YBnbRM .H. PaAT , .>KepoMR A. <l>pemy, 

KonyutSBIIe&aA YsaaepcaTeT, 

HbJ::>· Ylopx, 

.. 

nepr8MCXH9 na60p8TOpHB SIJl9pBOI tPH3BKB, 

588 BeeT, 120-s ynaua. 

AOitTopy Annaay T. YoTapueay, 

AapexTopy 

HanBoHanblloro Hay'lsoro tjloa.aa, 

BawaarToa,25. 

Yaamaeu~o~l .aoxTop YoTapues: 

HbJ::>-VlOpK. 

WT, HbJ::>-HOpK, 

0KTSI6\b ,Q, 1962 r, 

Bawa Koscynb1'8TBIIH8B -CexnRB no tPII3BK9 c>Tp09BIIII B.IIP~ ncmy'IIVI8 psu:t~aaMeJI&lllli, 
' . 

)'K83biB8J::>WHX 88 11906XO.IlHMOeTb H8KOTOpb1X pa3'&Beaesil:l npoeKT8 fhO.Il:IKeTA1 B3nO>K.911HOrO 

a BaweM Coo6Uleaau, xoTopoe 6blno npe.aeTaaneao sa paceMoTpeaae 80 M&pTa 1Q62 ro.aa. 

Cexuaa ~M.QT.P.~.:a:fO>JI.bll().ro~~.QBAllAC..~A\ aennuot poeT& a&Tp&T '!.!~..::!!!1..9'.~!.1.Sr::!::Q,I;I. \7 
aay'IHbiX pa60T

1 
RM9BWIIX MBeTO B noene.llHRe DIITb neT. TaK KBK 9T8 aenH'IHH& BBnse'reH v 

"·OJl~Oit 83 OeHO\I!!:iX B 3. BKnJ::>'IRTenbHOM npoeKTe 6IO.Il:IK8T& 1 n09TOMY B03HHKnH eoMHeHRB B 
IJ. npaasnbHOeTH KOH'IaJenbllbiX ustjlp1u ny6naxan11a Coo6weasH 6&~na oTnomeaa. 
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3a -epeMa, noxa. Coo611.1eR~e CeXIlRif 15~o~no. npeac:T~Bne&o 1ra pacc:MoTpe&1re, noa

BRnllc& aononRaTen&a&~e a 15onee aona&le ceeaellHR o pacxoaax 3a npo.wem:.ll.lllll aep_ao~; 

M&I eocaon&3o~n11Cit ROBbiMB .llSRII&IMR ana -nepeoue&x• Texy11.1ero l510.1l>KeTa sa 

1966--67 rr. B H8,1l89MCR, 'ITO llHcPPbit Dp11B9.1l8HRbi8 II IIPIIJIO>KQHRH 5 3&XJIIO'IRTeRbiiOrO 

COOI511.18RBR, H8CTOnbKO C8ll'laC B&pRbi, HACXOilbKO 8,TO B03MO>KBO. 5I R8.1l910Cb1 'ITO Te

neplt eTo Cool5ll.le&He 15yaeT &eM-eane&RO ony6naxo~~a.Ho. 

.fl ,llOJI_>KeB OTM8TBTit, 'ITO DpBBQ,Il9RRb19 llRCPPhl Bee ,e.we RBJIIIIOTCR llRWb rpyl5ol 

Oll&RXOll. '/ Cell:t(HR Be 15blllO RR Clln, RH B03MO>KROC:TII llpO&IICTR CJICT&M4TB'I8CXOe IICCII8.;; 

/l ll0118HB9, H&06XO.IlRMOe .llnll CXOilbKD-IIH6Y.Illo TO'I'IIol pe3pae$~'TXR. Dli'THJieTHf!rO ana&a. Xo-

\j TR npeanonomeBRII O'J'BOCHTen&Ro TexyiUero 6ibm:IKe'l'a ( aaaeeMcR) l$onee 'I'O'IRpte, 

119M Te, XOTOphle B3JIOlK.9Rbi B npeaCT&BJI8RROM Ra paccMOTp&RHII Cooi51U8RRR, T&M Hill 

;· ·. Meaee Mlol 88 C'IIIT89N, 'ITO 8TH qRcj:lpbi Hilt xapax:reJ:II3YIOT 15y.lly1Uee COCTOIIRBe RCC:JI~,IlO":',' 

'~I 

88RRI C:Tp09HKR R,llp8 CltO~ItO-Rili5Y.Illo 'I'O'IRee, 'Iiiii( aepBOR8'18nbBO Dp8,1lCT8Bil8HBb18 llR~ 

~ 
p•lol: SyayiUee, p831111TR81 0'1811R,IlH·O., 6y.ll&T 15onee.38&1CeTb OT BRRM8HRA. nanaT <l>ea.-

. paJibaoro npaBIIT&IIIoCTBa x ol5nac'l'a c:Tpoesaa Jl.apa, •ew o~oro, xax 15yayT pacwapsrn ... 

ca 114WII OI51Ulle 1181lHOR81lbRble HCCJ!_~_:!JQ.I!!~ . .'~~.!.J~.Q!tJ!!...:DODiti'I'XII. 
' ~ ............ _, ................. ._ .;,.--.-••"'"'"" 

1 
B xo•ne xosaoe .aom!Cao aossal:sy'l'b NRe~ae, 'fTo l510.alKeT-a aseec:T_How CM&ICJie, 

ec:T& ~.!.~.?.!.~nJJRJOil.leec!. !!J)e.aaono>K&UL AnnaocTJo' a nOTpe6aocn Moll o.6nac:TH yBe-

. nnaTf::s, ec:na y&ennwn. cornacso upeJlnonomeiiBJO a «tloa.aw. Ecna l510alKeT 11a Tex-

HBKY Or,paH. H'leB, H& Cn~.li>KJI,Il8Tio DOIIBJieHR. •R 80801 T&XRBXR, EcnH Ml>l C9plo83BO 

118Nepeirbl IINDOUIIRTio ~ R81Ull oi51138T81BiCTBa DO YllBOeHBIO o6ecae'IIIHHJI :'188::11 

B nepBO.Xn8C:CHioiX ue&'l'pOB H8f'!Ro-BCCJie.aoBa'remocxoro O;'leBRR~ ;0 i~.ayeor 6b1Tb/l 

~-J[ OK838RBIO UO.ll,llilplKXB B DOO!UpeiiBH B p8CWRp911HR ,K&>K.aoll ol5naCTB H&Y'IHioiX 

YCBJIBA, DpB3B8R,ROll BH8CTH C&OI! BI[JI&,Il. 3aTeM QCROIIROII ap&,llM8T ol5cy>K.Il8RRII, B eMy. 

,~:'.\{:··· ... \. 
1-( 
lti , ', 
I P,· ' . ~, 

B OCHOIIIION UOCIIII!UeiiO Coo61Uefte, 381tJIIO'UieTCR lie B BbiCWell cpRR8RCOBO.A 8pBcpweTU&1 

a B TOM, 'ITO "'aNee'l' JIB a.aepRlR, cp83Rit8 803NO>KROC'I'It R DepcnexTRIIN IIH8CTR C~l 

Bltll8.1l B 0611.188 p83BBTB8 R8YitH B TeXB,BXB, HeOI5XO.IlBMOe R811!&My OI51UeCTIIY ?• Co 

&eel 118.llll8lK8Uiel CKpGMBOQTioiO R y>tHTbiBAR Ot'OBOpltB 'couPOTB&nRIO!UBXCR upopOitOII, ..!!JiL

.t:,PRM, 'ITO O'I'BeT 15Y.IleT •.aa• ao 

1/·, 
}.'· 

"' 

I
. 

' 

AA 

Hpxpeaae Bam 

Y,.B. X•ae&c, MJiaawat, 

npe.ace.aaTem. KoacynloTA'I'BBROI CexaRB 
110 cpB3Bit8 CTpGiiRB.R R,llp8. 
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noxa Coo6weHRe CexiiHH 6wno npe.llcT~a,neHo Ra pacoMoTpeRll'e, noa

nonHble ceeaeHHR o pacxo.llax sa npowe.a:.wall nepBO.ll; 

HOBblMR .lliiiHRbiMR .llnR -nepeoneRJtll Texywero 610.lllKeTa 'aa 

DpRnOlKBHRH 5 3aaniO'IHTMbHOrO> 

cel!'IBC eepRI>I, H/IICXOn&XO 9TO B03MOlKBO, ,H IJ'III.ll810C&1 'ITO Te-

e !)y ,llBT HeMeaneHHO ooy6nBKOB4HO, 

.,ewe RBniiiOTCll IIRWio rpyt5oll 

H He 6bin0 HR CRn, RR B03MOlKROCTR Dp~B8CTR CBC,TBM4TR'I8Cit08 BCCOe..; 

an& CKOII&Ko-HH6y.[l& TO'IBOI p83pae$o>rxR. DliTBIIeTREjrO Dn/11118, .Xo-

R OTROCHT&nbHO Texywero 6Ib.aiKeTa ( RB.ll89MCR) l$onee TO'IR,l>le, 

Hanomeabt e npe.llCTaeneHHOM sa paccll4oTpesHe Coo6weaxa, TBM ae· 

HTIIISM, 'ITO 9TH IIHrj:lpbl He xapatt'I'8J113YIOT 6y.llyiUee COCTOIIRRQ RCCII~.llO":"' 

Clt0n&KO-BH6y.llb TO'IR&e, '18M oepBOH8'1811&BO Dp8,llCT4B119HBble llB!f" 

O'leBR,llBO, 6y.[leT ISonee 38lilllCeTb OT BHIIM8BR.I. nanaT <Sle.[le-

K ot5naCTH CTpoeHBII Bl:lplll, '18M Ol)TOrO, X8K t5y.llyT p8CWBpii'I'Jio"', 

BCCII9.Q<;Ii:l.~TE!l!.hl;fBB ,DODWI'KB:._~ , 

B03HBKHyT&, MH88Be, 'ITO ISIO.[llKeT;B li388CTBOM CMb1Cl!8 1 

AKTRBIIOC_Tb' B DOTpet5ROCTb ftOI o.ISnacTB yer 

npe.llDOnolKellliiO a clloB.lllol. Ecna t5IO.lllK8T sa Tax

cn~o>KR.ll4Tio noHeneRHII uoeoll TSXBHKB, Ecna Ml>l cept.83Bo 

- . ~ liT., 1970 r uawa ot5R38Teni.eTea no y.lleOeBHIO ot5ecne•eaau Y'IEUl;:t1~ 
ne&Tpoe aayqao-•ccne.lloeaTemocxoro oiSy'leRBII:· To saM cne.llyeT !SI>!Tt., 

DO.ll.llep>KitR a noowpe&aa a pacwapeaaa KllllK.llOII ot5nacTa aay'IIII>IX 

OCHOBBOII np&,llMeT 06cy>K.[l98HR, 8 eMY, 

Coo6weaae, aaJtniO'IaeTCB ae a ei>!Cwell ct>aaaacoao_l ap•ci>Neoraxe, 

liB R,llepB8R cPH3Bltlll 803WOlKBOCTio 8, DepC081tTBBN BH8CTH CJIC)I 

a T&XBRKB, aeot5xo.llRYOe Rall!eMy o6wecTey ?• Co 

B y'IBTb!IIIIIR OrO&OpKB COnPoTBBIIHIOUlBXCR npopo\toe, _!:!.Iii.-

Hc~:pe&ae Baw 

Y.B. X•eeac, Mnlll.llWBI, 

npeaceaaTent. Koucyn .. T8TBBBOII Cexuaa 
110 cPB3BKe CTpoeRBB R.llp8. 
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