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I. OHUA:,q XAP.Af\"TEPHCTHK! PAEOTH 

.AKzyMLHOCTl, nno6.neMH. AKTY8.llhll0CTI,' npo6.ner,cno.nyqemur, lICCJie.no

nrunur 11 Ilpl!MeHeHRR:, MOl!UIWC HOH!UDC IJyllltOB onpe.neMeTca illllpOKHMl! BC>3-

UOXHOCT.m.m 11 nepc!leKTHBru.m llX HCllOJll>30Ba!Uf.H: B Y.MIIyJibCHOi!: aHepreTrute 

_6.lu!uu!wero 6y,nyt11ero (YllpaBJIJieM!lil T8j)MOF.JlepHull CllHT83 llHepr.uram,Horo · 

.H CTal.U10HapHoro TlIDOB - Henocpe.ncTB8HH08 OOlI.-'lTlie .nefiTepllll - TpH·.me

noa LnruleHH, "J,.cTpoH"' HarpeB IJJia3MU); ·B KBaIITOB011 3JIOKTpOHl!Ke (reae

pall.IDI Jia38pHOrO.H3JJYlJ8lmJI B pa3JIH'lHWC BOJIHODUX ,!lHanU30H8X lI aa'ypoB~· 

HJDC MOUUIOCTll sueprOBKJJ.8,llOB. ae.noCTYIDlUX .ltJIJl llHWC IAOTO.ltOB' Hruta'IlUi) ; 

B_ smepaoa q>H3llK8 ( llOJIY'lCHl!:8 MOll!llWC 11MIIYJILCHWC IIOTOKOB HeilTpoHOB; HO

llWC KOpoTKOltlll3YJllllX nsoTonoB) ; B TeX1toJior1m ( 11sMe1teH11e npo'lllOCTHUX 

CBOACTB noBepxttocTH MaTepJ.raJioB); B ycxop11TeJILHOH TeXHHKe {cos.nruine 

lUUteKTOpOB .ltJIJl CMLHOTO'!HUX y01t0p11TeJie.B ,JUlaIIU:JoHa ,, e.nmnnUJ .:.. , .neCJlTl.01 

I'aB, Me30HHUX q:a6pHK 11 T.,n.). 

Mouuwe HOHHU~ · IIY'llU1 - HOBoe , 6ucTpo pa3mm8.Dlteecn HanpaBJieHHe· 
CHJibHOTO'UlOH SJI8KTpoHHIOI. 0110 . 06P.SruIO CBOUM llOID3Jl8HHeM ·, KPYIIlll.!M ycne

xru:. ll pa3Bl:ITHH TeXHOJIOI'HH 60.7'..bWHX HMJIYJII.CHUX MOllmOCTeil' (.no ro13 BT) •. 

.b()JIL!liOil BKJJ.8,ll B 3TO BHeCJil1 OTeqec·rne11m1e Y'IeHUC, Ha,uman: C llllOHep '1.. 
emu pa60T B 06.naCTH r.uMIYJI.bCHOil TeXllOJ!Ol'YJ: B!.!COK11X HaIIpmKeH:uil (By;i.:.. 

Kep r . .11., KoMeJibKOB B.C., llyKepMa.H B.A •. , IIaBJIOI!CKlfi:t A.H., Bopo6beE 

A.A. :a· .np.) .no pasBepHyTux nporpar,:1.1 60J11,rnxx Haylllll:lX xoJJJieKTKBOB~ · 
Cpe,llH lllOC. He06XO.IlHMO OTMeTHTI, Jia6op:lTOJll1!I HA3 11M • .11.B.Kyp•:taTOBa (3a
BOliCKH.i1 E.K., BOJUiloB I-;.n., Py.uamrn .~.H., CMnpnoB B.II~, Ea6umm ld~B. 
H .up.) , }'Ji<ll r.HoBoc11611pcKa (By,IlKep I' .H. , HecTepnnm D. E., Pi>TOB .l{.Jl. , -
A6p&lfIH E.A. ' ~c.nopoB· B.i,I. , J.IaryHO!J B.M. H .up.) ' ID1i1 WA r.Jiemurrpa
.na (f.JIYXHX B.A., ~JceB O.A., fleqepcKH.H o.n. H .up.), HG3 r.TOMCKa 

(Mec,m r .A. ' KoDaJIL'iYK B.M. H .np.}, Hl1l1 He» r. T91.1c1m (Jur.neHko A.H. ' 
Py.ueaxo H.C., YcoB l).II. H . .up.) , <J>HAH (Ko.10.r.ieHckltlt A.A., H6.noKoB E.H. 
:a .np. ),- Yffl r.XapLKOBa (TKaq Kl.B. H .np.). 3TOT CIIHCOK ,naJieKO 1ie no
JIOH. Heo6xO,!WMO TaKlB:8 OTM8THTb npe.,llllJeCTBymu18 60JII,llllie pa6oTH B' 06 -
JiaCTil @!3Hru;i H TOXHIDill KBa311CTaI,U10Hapmnc l!CHl:il:lX Dy'IBOB CeMrul!Ko' H.H., 
I'a6onuqa M;:U. i'. Mopo3ona A • .11., Jie6e,uo:r,a C.B., 1.::0.110B1,ena JI.C~' ii .np. ~ 
pesJJILTa'U xo-ropux £1BM..rruc:1, ocHOBOY. wm OOJiee r.ey6oKoro nOHHMaHIDI 

. ,, ,. , ,', 

npoueccoB 11. n 3Hfi'ili'l·eJILHoii cTeneHR 6UJIU sKc·rpano;mpohallH Ha OoJI~H.ti 
.nHalla30!I <li!Sprllil I'.': TOROB, 

t,'yu.ec-:?y!;JUU!e L,ero,w ... 'IOJIY'i:E'lH!J, :.1~:i::umx '&Oli!ruX ny\ffivB (Mtm) ll KOJI
.,eK'l'HDHO ycKcpeuuwc cryc'.l'KOB (!,W.C), Kur~ npa.BILi!C, c:snsBH!l c MOl!Uimni 
yc1,oplireJIJIMll llp.P.MOI'O )teHC;TlH!"ll Ha!IO.;. H Z.I!Lttpo-ceY.,yH,ItHOrO ;maIIa80Ha • . . 
(,Il.iil!'IeJILliOCTll RMITYJibCOB .U8CJ1TK1'1 - COTHl!. HaHOCe.KyH.n) , COCTO,R;;U!Mli }ilj 

.Me,!J,JleHHoro. flall:OIIMTe.i'UI auepl'llll. :-JJret.i::mroB, npeo6pa3yirnmc 8'l'Y 'imepI'lll) 
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B BaHO H wmpo-<:eicylllU{Hff mmy;u,c H nepe,llaDllRX ero B nyuray YCKOpHTe

JlJi, H co6cTB81UlO, nymKH YCKOpl!TeJIJi~ llpH Henocpe,llCTDeHHOM llOJIY"leHlm 

Wfil B nyuute·ycKOpHTe.1Ji (,IU!O,lle) D03HRKB.eT pR,Il npo6JieM, CBR3aHHllX C 

HeO~XO,JUU,IOCThD no.naBJieHWi 3Jl8KTp0HHOA KOMnOH8HTH, BOnpOCaMR corJiaco

DaHWi cylllK14 C qx:>pMHpynIUD4113Jl'3MeHTaMll ll T.,ll. IlpH reaep:uum KOJIJI8K

TW3HO-YCKOpeHHHX Ml1C B peJIRTltDHCTCKIDC 3Jl8KTpOHHWC IIY'lK8X (P3Il) OCHOB

IIHe npo6Jrel4Jl CllJl3ruIU C ~aMHKO! YCKOpeHIUl WIC, CHH.XpOHH3aIU18ii, KOHT

po.,mpyeMOCThll H 3qxf.,eKTHDIIOCThll npoueccoB nepe.na'llf 3Heprim :meKTp0HH<?

ro ny,ma HOHHl:,IM crycTKaM. Pa60TH aBTOpa, DllllOJUISHHHe B yKaaamwx Ha

npaBJieHWJX B 1974-1982 r.r., 0606ll!8HH D npe,llCTaBJIReMoil ,llHccepTatmH. 

B npone.nemm ncCJie.noDaHRA no.n pyxono.ncTDOM ~Topa npHHllMa.1m yqacTne 

COTpy.nmnw Jla6opaTOpHll CllJlhHOTO'l!IllX yc1<0pllTeJie.il n Jla6opaTOpHll OllTH

K0".'$13H'l8CKHX HcCJie.noBaHHA illfi1 Hlti npn TIIl1 r. ToMcK Ap6yaoB A.ll., Ba
paaon _c.B.,. Kpac~ H.E., JionaTIUl B.C., .MaTrutenKo B.H., llO.llKaTOB B.U., 
IleTpoB_ A.B., C'.'Jta.K1Una c.c., TOJIMatteBa B.r., TOJiona A.M., UlycTOna 

B.~., llHCTSIKOB C.A. 
lleJih pa60TH. UeJILD aacTo~eli pa6oTH RB.llfleTcR: 

a) C03,llaHH6 YCKOpHT8JlhH~-,IU1araocTH'l8Cimro KOMIIJieKCa )VUl B1mnJI

H8lllUI nporpru.w HCc-Jie.nonrumfi, DKJlllttanI(ee D ce6n paapa6oTKy, coopYJ!(e

Hne l1 aanycK HOBOro. a TaKl\e MO,lll!lpllliatmXl CYll!CCTllYIUllero nanoceKyH,ll -

aoro ycKopHTeJIH; pa3pa60TKY .IlHfil'HOCTU'18CROll annapaTypll H MeTO.llHK 

ncCJie.noBanHJI napaMeTpOD PJl1, Mill H MHC, a TaroKe caMIDC ycKopnTeJieil, 

ncno .. 1,ayermx D a1tcr1cp111.1cumx. Oco6oe BHHMaHne y,neJieao KoppeJIJtU,tH 

ll3MepeHHA IlapaJIJl8JlhllllMll i.,eTo.mnrn1,m; 

6) 1rny'1e1me MeXailll3MOB KOJJ:reKTHBHOro ycKopeHlUI l&iC B peJIH'l'lt

BllCTCKllX aJieK·rponHllX IIy'l:Kax, .npeiiqiylaunx B raae ·u B BaKYyt.le (n cHcTe

MaX C l130JIHpOBallllUM aHO.IIOM ll OTpalmTSJlhHIDC CllCTeMax); nponepKa cy -

111ecTBYJJIUDC 140.IICJihHh'X npe.ncTaBJieHHii u Teopuii 3Tlnc npoueccon; o6o6me

RHe K all8JIH3 HOBHX ll0JIY'18HHIDC ,llaHHllX ll npellllilOC 3Kcnepmt.eHT8JlhHHX .ll 

TeopeTll'18CKHX pe3yJihTaTOB Ha OCHODe e~oro no.uxo.na; ailaJIU3 nepcneK-

T.HBHOCTH KOJIJISKTHBHHX MSTO.UOB ycKopeHrut; . 

B) l1CCJ18,)!0BaI!lle rehepalUill Ml-1II ll HX xapaKTepltCTllK B OTpmtaTeJii.-

HUX CHCT8!JW( C ynopoM ua ,Jlili;dMltKY BHYTpU,!UiO.llHHX npoueccoB; reopeTJ!

tJSCKaJI H 3KcnepHM811TaJIUIM paapa60TKa IIOB\,IX TlUIOD OTpruitaTCJli,llill{ Ci!C

Tel4 ( TpllO.II C Hepaapyruaeuh'M aHO,UOM, aCl!l\'lMeTpll'llil1A Tpno.n, Te?p0.4, 

IJJla3MOHall0."Ul61UWit Tpno.n) ; 

r) ucCJie.noBanHe reaepauau wm B r.iar11v.TH0-nao·J1v..p0nam1i.x .n.v.o)lax, 

Bltr.ilO'laH pa3pa60l'lcy HOBilll. .IlllOUliHX CHCTeM Mal'lillTHO-H30.lW.pOBal!HOrO TH

na; ll3j"i8Hlle BOllpOCOB 6aJIJUiCTlf'l8CKOil q>OK,YCMpOB101 MillI ll B03MOAHOCTea 

IlOJJYtJSHWi MOlll}U,IX JlY'lKOB TmteJWX HOHOB; 

Jt) RCCJ18,ltOB8Hite J303WOXHOCTei1 HCllOJibSOBaHWi !.fim ll I-.illC )tJIJI ID&-
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nyJILCHOA Hruta'IKH JiaaepoD KOp0TKOBOJIHO~oro .nnanaaoua, C ynopou Ha 

.l!a3HpyD!lHe cpe.nu c nucoKHM y,neJII,HHM noporoM saepronMa.na. r.ne MOltHO 

OltH.llaTh BlJCOKHe ypOBHH 3qlp8KTHBHOCTH - K npllMepy .1Ia38pH C caMOOrpa

HlNSHHUMH nepeXO,IlaMH, JIH6o 3KCHMepuue Jta3epu C Jl81:'KllMH 6yqiepamm 

r8.3ru.m. 
MeTo,n liCCJIC,l{ODUHHJI. Pa6o'Ia DKJIJ)'la8T B ce6JI 3KCllepm.teHTMhHll8 

ucCJie.nonaaWI, TeoperuqecKHe MO.UeJill :a·cooTBeTcTBYJl!U{e pactJeTu, a Trut

xe OllllTIIYil nponepxy pactteTHHX peayJU,TaTOB. 

llayttHM HODH3Ha. B oc110By .iIHccepTaJ.U1ll noJIOJteHU pa60TH /I~/, 
BUllOJIHSHHlle aBTOpOM B 1974-1982 r.r. K 'lllCJIY pe3yJU,TaTOB, o6Jia.na -

lllUU Hay'lliO!i HOBH3HO.B, OTHOCRTCJI CJie.ny~He: 

l, B llCCJie.noBaH.IUlX KOJIJI8KTHBHOro yc,wpeHIUI MHC ! 
::IKcnepUM6HTaJihHO ll TeopeTH'18CKH llCCJIS,llOBaHa ,llllHaMltKa cp()pMHpo

BaJUUi YCKOpiWIIRX llOJie.B B tlpllaHO,llllOli o6JiacTH IIpll lll!)l(8Kl.llll1 P3Il B H8i1T

pa.l!bl!U.B raa • Bnepnue IIOKa3aHO OTCYTCTBHC CT8.LU10Hapao!i llUT8HUR8JlhHOi1 • 

JIMH B ::no.B 06.IIacTn c rJIY6Hnon, npeB1ruaJU11eil f.e /e , r.ne &e - auep

rHR HfL'K8KJ.Urn p;;;n. 3Kcnepm.teHTaJihllO llCCJie.noBaHH 38BllCHMOCTll KOJIJieK -

TIU.JHOro ycKopeHHR llOHOB OT nop9rOBLIX xapaKTCpllCTIU{ P:-:III a npocTpaHCT

Ba .npMiq;a - J,m-. / J np , E /p . lloKaaauo, ttTO KOIIUCI!Ul1Jl npeBlJllleHIDI 

upe.neJihHoro TOKa J1,1w;,i: / J np ~ l, KaI< .nocraTo'llloro li aeo6xo.nH.Moro 

YCJIOBlffi .llJlH HU'la./Ia YCKOpeHHR, He flMH8TCR o6u:ell, ll 3Ta D6.IW'mlla lI3-

MeH.HCTCJl B lllllpoKHX npo.neJiax,B 3aBl1CllMOCTll OT Bcea COBOKynHOCTH napa

MeTpOB P3ll ll npocrpaHCTlla .npelijia. Bnepnue llOKa3aHO, 'ITO CYllt6CTBY8T 

,IUla peliUlMa pacnpocTpruiemm qipoHTa Poll B 3aBHCHMOCTH OT BSJIH'lHHll 

]l.lll'lj( /)np • 
PaccMOTpeu HOD!Jll o6o6meaaun IIO.UXOJl K YCKOpemm MHC Ha OCIIOBe 

e.nHuoro KpHTepHR- cpuna npoueccon nepeaapH,nKll Ha 38.llHeM cKJioHe 

npnaHO.llHOll IIOTSH'-lllaJlhHOtt ru.w, BKJIJO'laKl!U'1fi B ce6~ llOJIHYD COBOKYIIHOCTh 

napaMeTpoB Poll H .npeiij.a. B paMKax no.uxo.na cq>Opi.tyJWpOBaHH OCHOBHUe 

rpe6oBaHJUI K cxeMe KOJIJieKTllBHoro ycRopeHHn MHC B P3Il, o6Jia,ztanlteA 

DHCOKOii aqxf.,eKTHBHOCThD. 

Bnepnue BUilOJlHCHH HCCJIS.UOBailIDI 3aBllCHMOCTll 8qxp8KTllBHOCTH KOJI

Jl8KTl1BHOr07'YCKOpeHHR idl,IC B BrucyyMe B cncTeMaX 9 :aaoJIBpOBl:lHHw.4 ru10-

.noM OT np1;;;i'i001yJ1hCHLIX xapaK';•epucTHK YCKOpHTeJIJI. IlOKa3aHO, 'ITC, npu 

yMel!h~; 1m1m Jl.iillTCJihHOCTll qipOHTa ID,UIJJJ.bCa ll aMl!JWTY.IlU npe.n.HMIIYJihCa, 

pa3Bii3K{; Kalia.lIOB Il1iOl10.H UHO,la YBCJI!i'lliBaeTca IlOBTOpJleMOCTh K aqxpeK

THllHOCTb K0.1lJJ8KTl!!3HOl'_O YC!Wpemul MHC. 
BuIIOJIIIOllll HCCJI€.UOBaHHH KOJIJieKT.11!lliOro ycKopeHllJl P3ll H Ml1C B ac

CUMMeTpli'iHIDC OTPf'A8.TeJihHl1X crcTeMaX. BnepDHe ll0lta3aHO, 'lTO ItOJIJieK -

THBIIC ycKopeHHL!e 3.'18KTp0l!HO-HOllHlle qlpaKlJ.lt.11 Re KOppeJWpym BO BpeMe

Hll npyr C )lpyroM. PacCMOTpeHa Ka'l6CTBCHHM MO,UeJIJ, KOJlJleKTllBHOro ye-
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1topem111 HOH OB B STHX CHCTeMaX, OCRODaHIUlR Ra RecTauaouapRUX npouec

cax BaKOll.lleaiUl M paccactmaHWl C6'hCMHOl'O 3apR,lla B CRCTeMe, llpl!BO]lJi -

UU!X K OCJ.UL1l.JU!1Um noTemma.na B OTpal!UlTMhRott cucTeMe. 

2. B HCCJI8,110BaIIHRX nc I'CIICpru.urn l.lilll B 01·prut:aTeJihHUX CHCTeMa.X 
(OC): 

BnepBue llOKa3aHO CYllleCTBODaHHe .llBYX peliUtMOB pa6oTU OTpmtaTeJih-

HWC CHCTCM ll B03MOlK!IOCTh nepexo.na OT 0,llHOI'O pelrnMa K ,npyroMy • 

BnepBUC IIpe,ILJIOKeuu, pa3pa60TaHIJ 11 C03.llaRU IIOB!lC oc (OTpalKaTCJlh

HUA TPH0,11 C MacCUBIIUM, uepaapyi;;aeM!lM 8HOJIO!,I, acm.ieTpll'iH!J!l Tpuo.n, 

TeTpo,n) , oo.i1a.1un1JU1e w1pouon 110BH::111on. Hpone.nenu TeopeTH'iecmrn H 3Kc

nepRMeRTaJihHue pa60TU 110 rcuepruum ,Mil ll TUIUtX CUCTOMax. 

B1moJIHeH11 3KCllepllMCJITaJU,llUe H 'illCJlellllU~ paOOTU 110 reuepruum MillI 
c A > l s 11.,1aaM011anOJIHeHH!IX OC, c6ecne'Illlla!Wll1X reHepruuuo ny<nw. 13 pe

lU!Me paCTj'UlCl'O w.me.na11ca, 'iTO npe.nnO'i'fl1TeJ!bHO ,llJ1R Yl3CJUl'iCIUUl MOUUIOC-

. TH lru1Il aa C1leT CiaJi'i•lPODaHM Ilpll TplliiCnOp'i'HpOBKe. llpe;LJIOXCHa H pa3pa-

60TaH8 llJla3MOHUIIOJIHCIUlaR oc, 0◊.1anau:iru1 MHpOBOt! HODH3110il. 

Paapa60Tll H IICCJil!JlOBaHll HODI.Je Tilllll Mfil'HllTHO-ll.30Jll!pOBa.HHUX ;m-
• o.non' KaK IICTO'i!U1KOB !.tiffi' o6Jranamurn Mll.ponoii IIOBU3H011. BunOJUICH wm . .JI 

HOCJle)IODaJIHil Mi,UI, reuepHpyCMllX Ta.Kl!MH ,!Ul0Jl81,U1. llO,,Y'iCHll llOBUe pe;;y;;1,

'1'an1 0 MeXaJIH3MUX 3.!18KTpoHIU.X IlOTepL, Il0Ka3alla. B03MOa.HOCTh llOJiJ'ielHLY. 

C liX llOMOl!lhKl TJlllWJIUX i.~m ( Al '• Cu , Pb ) B nono6mnc ;,ll,Ul. 
3. B 06..JiacTH npHMCIIOHHR ;,nm H Ml1C. 
Paapa60Ta!lll HOD!le oc H il,Ul Ue.'IeBOl'O l!a3HU'!CHH.!l - ,ll.l!JI HaKa'Utl1 

Jiaaepon, o6Jiananune r.rupouoii i:om1a11o!t - nepaspywaeM11ii TCTpo.n .JieHTO'i

nor·o Tlllm ll MH.U c KaTO.llOM nma "Cie.1n'ihe KoJieco". 

Buepnue ocymecTBJiena Hillill'llia H rcaepamUI lk - 1'12 .msepa c no

MOUi.bll KOJ!JICKTHBHO YCKOpCHHUX Ml!G ( B TOM 'il1CJ!C crycTKaMR MHOl'03apR,1I-
HUX HOHOB) • . 

Bnepm,1e C IlOMOII(hJ) l,filfl ( npOTOIIU) OCYllleCTB.Jiell!l: ... 

a) HaKa'lKa H rcHepaLlllil 3KcHMepnoro Jiaacpa ( Xe Cl ) c paaJIH'i

Hw.m uanoJIHHTeJIJ!Mll ( A 'f' , He ) ; 
6) HaKa'!Ka H reHeparuw MOJieeyMpnoro Ar - N2 Jiaaepa Ha 4-x 

JUWWDC 2+ CHCTCM!l N 2 ( C .,. 5 ) ; 
B) LtHK.11 HCCJie,/lOBaHHii OCHOBHUX XapaKTCpltCTHK YKU3aHHWC JiasepoB 

B 3a.BHCW.IOCTH OT IIapat.!e'.!'pOB ;,fi,1TI H aKTllBHOf: cpe.nu; 

r) pe:nn.1 cnepxreHepatlltH 6ea pe3onaTopon 11a'i1aian c onpe,n~.'Ie1mo

ro yponHR y.ne.·u,11oro JUeproBK.118.Ila ( W :'?:, 0,3 .lLY-/c1.13). 

4. B 06..JiaCTll YCKOpHTeJihHO-Jlfilll'HOCTU'!ec1wro KOMil.'ICRca. 

Paapa60Ta.HU, coopyxe.iru H MOJU$mll.pOBalll,l HaHOCCI{YH,mwe ycKOpE

TeJil! ,ILJlJl pa.60TU . B pexm,4e reHepar.uill Mllil. 
Paspa.CIOTSHU ,llHarHOCTli'lecKHe ycTpoilCTBa, 06..Jianan•tHe MHJ)OB0'1 HO-
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Bl13HOA (npo6emme CIICKTJ)OM8'rpU) • 

Paspa6oTaHU HOBUe napa;r..'IeJiblme MCTO.n,mG! o6pa60TKH aKcnepm.1eH

TaJibHUX .nrumw.:, n03DOJimat!He 3HatJHTCJibHO llODHCHTb H8,IIruKHOCTb HSL!e -

penrnl. napaMeTpon iOOI. 
ITpaKTH'!eCKM UCHHOCTh. Paapa60TaHHllil aBTOpOM ycKOPHTCJihHO-,nnar

HOCTU'!CCKHll KOMIJJICKC, a TaIOi(C BUIIOJIHCl!Hlle pa60Tll no reaepru.um H uc

CJie)lOBaHlllO Will ll MHC ' 1103DOJU1Jll1 B HID1 .H<l> K HB.CTORlllCMY npeMeHH pas -

BepuyTL HCCJ!C.llOBaHH.!i no ucnOJib30Baumo MMII ,IlJIJl HaKatJKH raaonux Jia:Je

pon, o6pa60TKH MaTepll8.lIOB B TeXHOJIOl'H'iCCKlIX l(eJIRX, no TpancnopTH -

pOBKe ll. qJOKYCHpODKe i,!l1fl B IIJiaHe uarpena IIJIU3Mli I! YTC; Ha'Ia.Tb coopy

JKemm HOHHUX HCY na 6oJiee BUCOKll.X ypomrnx MOl!UIOCTH (.no 1012 BT). Pe-

3YJihTaTu nunoJUieHHR HCCJ!C.llOBamtii, DK.lllO'lWl ycTpOHCTBa, o6JI8,1IanI!li8 MH

pOBOH HOBU3HOH (OC, l.1l1.ll, perncTpHpylOOlHe CliCTeMu), UCilOJih3YJOTC.li B Jia-

6opaTOplUIX IU!CTHTyTa rrpH coopyiKemrn HOBUX YCKOPHTeJieil Mlill :a HaKattKe 

.naaepoB, a Ta.Klite II03BOJUUIU nunOJUlHTL PM Hayt{l!O-HCCJIS.llOBS.TeJihCKillC 

pa60T ,ll.ll.!! MPTl1 (r.Moc1rna). 3aulID!lemme aBTOpCKHMll CBli,llCTCJibCTBaMU HO

Bue ycTpoiicTBa n11enpem1 B 3KCnepHM9l!TU. 

Anpo6au1rn pa60T!I. Pa60Tll, noJIOiilCl!HUC B OCH OBY ,!lliccepTaLUlli, 

npe.ncTaMwrnch n .noKJia,nUDaJIHch na lY, Y, YI Bcecoro1mx conemamunc 

no YCKOpUTCJI.flM aapJIJKCHIIIIX 'iaCTHIJ, B 1110CK13e n 1974 r. H B Jly6He B 1976 

r •• 1978 r •• ·na 2-M ll 3-M MeA\,IIYl!apo.ru1ux Cl1MI103UYW.UX no KOJIJ18K'l'HBHUM 

MCTO.llaM YCKOpCHIDl. 3UpJI)i(8HHUX 'iaCTHIJ, B ,lly6ne B 1976 r. n B 1982 r., 

liaryna En'i (i{a;Jnq,opHIDJ., <,'WA) n 1978 r., na YU Me;,;,n:yaapo,llHOM CHMnoan

yMe no pa3p.fI,llW,1 II :JJICKTPU'iCCKOll ll3Qjlffi.UUI. B BaKyyMe B Honocn6npcKe B 

1976 r., ua Bceco1c:rnoil KOHQ,epcnwm "Pa3pa6oTKa H npaKTwrecKoe npHMe

. uemm 3.JICKTponnux ycKopnTeJieii" B ToMcKe B 1975 r., Ha Ill H lY Bceco -

l03HUX CHMII03HYMElX no CHJILHOTO'i!!Oll 3JJCKTPOHHKe B TOMCKC B 1980 r. H 

B r.HOBOCH6npcKe B 1982 r., Ha 2-oii, 3-eii H 4-i\ MeJK,DyHapo.rumx KOHipe

pem.1.rucr no MOU(IIW,I 3JICI<TPOIIHl:IM H ll.OHHUM !!Y'IBaM j3 KopHeJIJie (ClllA) B 

1977 r., HoBocH6npcKe· B 1979 r. H ila.Jiaco (<l>paHUHR) B 1981 r., Ha 2-n 
Bceco10:moii KOHqiepeHIJ,ID1 no ll!DKCHCPHWA npo6JIClwlaM TepMO.fI,llCpllllX pea.KTO

poB B Jiemrnrya.ue n 1981 r., Ha liaI.U!Olla.JlhH!IX KOHipepemurnx no YCKOpll

TCJim'1 n crui,4paHtUiCKO J: IT.neiiwece (ClliA) B 1979 r. ll 1981 r., Ha X ll 

XI BceCOJl)311UX ·Kompcpemurn:x no KorepeHTHOH ll He:irmrniifioil OllTllKC B r. 

Kuc.Be E 19eo r., n B r.h'penane B 1982 r., l,leJK,UyHapo.llltoii KOHqiepemum 

Jia3ep-8I (c:..A), Hcecol03uux ceM1mapa:x.:.conemamrnx no qiirnnKe ;r Te:x1111Ke 

UOUH!lX llCT:Y41UIBOB J_\ 1~'/~, 1980 u 1981 r. r. B r.KlrnBe, BcecoronoM ce

Mlmape-coLemamm no yc1wp,rreJIHM aap.n;::em11nc qacTHL( ll qraa:w<e W!aaMU 

n r.:rne1mrnpo.ne n 1980 r., X-oil ililponei\cKoii KOHipepeHlUIH no YIIpa.BJ',JI

eMoMY c1a1Teay H qinsHKe Ma3Mll B r.l.!ocKBe n I98I r. 

llY6JI11Ka.UJIB. llo pe3yJibTaTaM Buno.'I1rnm zcc;1e.nonruuuf ony6rnona-
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HH caJ.roCTOSiTeJ!l,HO n: B COaBTOpcTBe .IIBa UOHOrpaqlli'lecruo.: o6sopa, ll3,llaH

HHe B ;gypna.nax "ltrnecT:rui BY3oB" n: "Ycne.:m 4Jl!31Necrunc Ha.YK" B 1979 n 
1980 r.r., CTaT:bll H ,JI0KJia,JW B xypHBJiaX "~", "ITI'3", "~mta. Wla3Mli" 

"Ilncl>Ma B llw", "l13BeCTlUl. llY3oB", "ll1H31llia", "hBruIT0Brui 3JieKTpoHmta", 

a TalOlte B H3,llaHllliX B AT0MID>,naTe Tpy,nax Hillf fl~ Tilli BWI.8, 1979, TPY

.nax Me;i.nyHapo.nttoro CIDilil03eyMa no pa3pR,lla.M H aJieKTpINeCK0li H30JUll.UiH 

B BaxyyJ.te B H0BOCH6llpcKe B 1976 r., Tpy.nax MelK,llyHapO.llHUX CHMl103HYM0I 

no KOJIJieKTIIDHUM lleT0)laM ycKopeHHR B r.)ly611e B 1977 r., u Ka.lrnqJopmrn 

(ClliA) B 1978 r., Tpy.nax Melt,!I"'IaPO.llffl,IX K0H\IJepeHlUUl no HcCJie.noBaHl.W H 

TeXHOJI0I'ID1 Ll0111!UlX 3JI8KTp0HHllX H H0HHWC ny'!KOB lJ KopaeJIJie ( ClliA) B 1977 

r. , HoBOCH6HpcKe 1979 r. , . Tpy.nax BcecOI03HllX KOH\IJeperu.ulil no YCK0pHTe

JIJiM 3ap.RllteHHl,IX 'laCTHU B r.MocKBe B 1976 H 1978 r.r., Tpy.nax HHCTHTY

Ta mmeaepoB no aJieKTpoHllKe (pa3,ne.,1 .ll,llepHue HCCJie,noBaHHR) B 1979 r. 
H 198! r. (ClllA), Tpy.nax X BceCOI03H0.fi K0HqlCpem..urn no K0repeHTII0.fi n 
HeJmHefulott onuT{e r.KHen B 1980 r., ?py.nax 2-oii Bceconmon Konipepen

ri.HH no HHJKeiiep11UM npo6JieMaM Tept.10R,Uepnux peaKTopon D r.Jlemmrpane 

1981 r., Tpy.nax Bcecoronoro cHMnoanyMa no CWihHOT0'iHOil 3.lleKTpomuw 

.B r. TO.MCKe B 1980 r. H B r.H0DOCH6HpcKe D 1982 r • 

Ilpe,ll.JfOXeH!llle U DHe.npeHHUe HOBUe ycTpOiiCTDa aam1n:ieH11 clliTOpcmL»H 

CBH.1!8'Ie.llhCTBaMH, ony6JIIiKOBaJIJIUMli B 6n,1.11eTe!I.HX l.l306peTemiii C 1976 no 

1982 r.r. 

06'beM l.l CTPJ'KTypa llHCcepTagm-:. JtuccepTaIWOHHaH pa6oTa !13.'IOl::CHa 

Ha 20 CTpammax M&lllH0IDICII0ro T8KCTa, C0,lJ.CpiKUT Ta6JI11UH Ha 8 <:Tpa;m

uax it lL1!.100CTpHpyeTC.H pucymmrtJ• Ha 82 CTprum.1mx. Pa6oTa C0CT0HT l.!3 

BBe.nemm, ceMH rJia.B, 3a.t<.IIJO'leHl!.H H CllllCKa ucn0Jib3Y8MUX JlllTepaTypnux 

HCTO'iHHKC'B H3 304 HaKMeHOBaHHii. 

COCTO.Hl!He Bonuoca l.l 3alla'iU 11cc.1e.n0Ba1mii. Pa60Tll no HCTO'il!.lllillM 

HOHHl:Dt IlY'lKOB H crycTKOB HaC'illTUBaIOT OKOJIO 40 JieT ll CB.fi3aHU C no1rn

JieH11eM YCKOpliTe.-,en TJDKeJiwc 3ap.!IlKe!IHUX '{8CTliU l! 38.l!atraMH, C'f0Jlli(UMH 

nepe.n Hl!Mll. HcTOpH'leCKl-! OHll KOHL\8HTp11poBa.lillcb BOKpyr HOHHWC Ilj''lKOB 

I! BeKCJiep B.U. KorepeHTHhlfi npHHl.Ul.J.I :;cKopemm 3apJL;e1111:ux qacTHU. 

- AT0MHa.H aueprWI, 1957, T.5, c.427-430. 

2! bymtep r .H. PeJI.HTllBllCTCIG!ll CTa6Jc:..,1l13l!po!3Clllillll 8.JI8KTpomwn Irj'i0Y.. 

- AT0MHa.H aaepI'IDI, 1956, T.5, c.9-I9. 
• 

3. 4laiiH6epr .ll.li. YcKo_pemw '-iacrn~ B IL'la3Me. - ATOMHan. aae_prim, 

1959, T.6, B.4, c.431-446 • .. 
4. CapaHUeB B.II., IlepeJihlijTeilll S.A. KoJLJieKTHDHoe ycKopettue 11:0uoB 

8J18KTJ>OHHW.m KOJil,uaMl{. - M., AT0Ml!3,ll.aT, 1979, c.312. 
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KBa3HHenpepllBH0I'O xapaKTepa C aaeprneff Ra Yl)OBH8 .neCHTKOB K3B H TO
K0M .no .I(OJieA - e,n.HHHU 8.Mllep, no;1y'UleMHX B IlJia3M8HHWC HCTO'UlmtaX. 

.ll.aJI1,11efuuee pa3BHTH8 YCK0pHTeJibHOtt cpll311Kl! IIOCTaBWIO Ha noBeCTicy' ,IUUl 

Bonpoc O ll0BHX M8TO,nax YCKOpeHH.11, B 'l'OM '{l.lCJie - KOJIJI8KTRBHHX, CYTh 

K0TOpUX CB0.IIHTCII. K HCilOJih30BaHHll co6cTDeHHJ.X IlOJien llHT8HCHDHHX nyq
KOB H crycTKOB 3ap.sDKeHHIDC qac:-~, B OCHOBHOM - 3Jl~Tp0l!OB. OcHOBOno

JJar~e pa6oTu BeKCJiepa B.11/1 • , Ey,nKepa r .H/2 "" H ,;twrn6epra 

H.li. 3 ,. no HOBUM M8TO.llaM ycKopeiIHR H y,ne!)l~a.HIDI 3aproK811HllX '18.CTHU, 

.llOJIOlteHHUe Ha Mel(JlyHapo,llHOM CHMII03Hj'Me B lieHeBe D 1955 r., o6ecne<UI

Jlll "npaBa rpa:s,naHCTBa" H pasnepTUBaHlle wnpoKoro qipOHTa HCC.118.II0Ba.Hltff 

no KOJIJieKTHDliUM M8TO,naM ycKopeHlUI BO MH0rlDC Jia6opaTOpW!X a.mpa. YcH

Jlll.W4ll 60Jibl:lllX KOJIJI8KTHBOB yqeawc: Jia6opaTOpHil Olliil1 OIi.MY (BeKCJiep B.H., 

CapaHlleD B.II., IlepeJihlllTeiln 3.A., lio11q--OcMoJI0DcKHa B.r., HBaaoB H.H • 
ll ,np.) ~}!AH, a (KOJ10MeHcKIDi A.A., l.WTOBH'i B.H., AcKapbRH f .A. H .np.) 
6WI BllilOJIHeH KOMI1Jl8KC TeopeTl1'!8CKllX ll 3Kcnepl!MCHTaJILHW:: HCCJI8,1!0Ba -

Hllf, 3a.BepW1,!B!;:llHC.H C03,nrumeM 3JieKTp0HHO-KOJibUeBoro M8TO,Ua ycKopearui: 

ll Xll3Hecnoco6aoro YCKOpllTeJUI llHTdHCHBHUX cryCTKOB j1.f oro3ap.H,IlllllX 

no110B D Jia6opaTopHH HeKCJiepa B.H. - Capa.Huona B.II. 4/' • IlapaiUieJibJ0 .. 

C 3TUMll l!CCJI8.IIOBaH.HJIMH IDI0HepcKHe pa6orn rpyrum Il.n!OTT0 A.A.(CrJtl'H) 5/ 

no reHepaullll M0ll1Hl:Dt l!OHHIDC nyqKOB 13 DaKyy ... Hll.iC ll IlJI83MOHaIIOJIH8HIWX 

;.tno.nax Ilpe.llBOCXl!THJill 6Y.1lYlJ1l!8 8KCilepHMe!lTaJlhHlle l:!CCJie,nOBaHlUI no K0.11-

..,,eKTlffiHOMY ycKopemw HOHOB Ha Me,ll.Jfemmx BOJil!ax B IlJI83Me, K,ltell KOTO

poro 6u.1IH 3a.,~0AeHu ~ann6eproM H.B. B 1956 r. 

"BTopoe .lll:DtaHlle" H pea.llbHYIO l'eXflOJl0rH'!eceyil 6asy YKa3alll!ll8 Me

TO,llll KOJIJWKTHBHOro YCKOpemm II0,l!Y'!HJIH B 1:011.ue 60-x I'O)lOB 6.llaro,napJI 

il0RBJie!U!ll npllHUHIIl.laJibHO HOBOro KJiacca 3Jl8KTpOHHWC YCKOp.11TeJien - Ha

HOC8KYH.1IHW: CWibH0'l'0'ilillX YCK0~liTeJieil np.flMOr0 .neiicTBIDI, o6ecne'{l!Ba -

lli,ll.X lli1K0Bue MOll1HOCTH .no (IOI + 1014)' BT, 3Heormt .no .necHTKa M3B H 

co6cTBemrue nMJI .no 108+9 B/M. Bee noCJie.llYKl.i\li8- ro.nu pasBHTWI KOJIJieK

TIDlH_wc MeTO)lOB ycKopeHH.HJ J1:'!llHa.H C nepBUX 3KCIIep.11111eHTOD rpymru 
I'peM,!.IIJla C.E. B 1968 r. 6 , TaI< wrn HHa'!e CBJ13aHll c IIp.flMUMH HHTeH-

ci!.BHllMU PC:71.HTHBl:!CTCKl™ll aJieKTP0HHllMll IlY'llWMH (P3Il), JlP8~ll!UIMil B 

HefiTpc.1.JI.hH(;>M rase. IIJia3Me ll.,1li BaKYYMe. 3,nec!, 11.eoCX0)lHM0 OTMeT:11.Th 

::m.•,a.rw R.uJIJieKTllBOB oTeqecweHHHX 1a6~paTopltii <liHAH (KoJioueHcKH.ii A.A., 

iluT0Pl!'I B.li., Jle6e)leB A.H. n ,np.) 7/ , Y~l1 (<roi!R6epr .ll.E., l'.yJ>WIKO 

s: llmoTTO A. A. YcKopemIC llOJlOZill'1°e • .JibHIIX H0H0B B pacw,:pSllll!e!iCH WI83-

ue BaK.YYMH!U HCKp. - :ai'.3T<II, 1960, T.39, c.1589-159! •. 

6: Graybill s.,Uglum J.,Rizze J.et al. Observation of Energetic 
Ions from a Beam Generated PlaSllla.-Proc.of nr -th Int.Cont.on 
Hihg Eneri;y A.:cel. ,Cambridge,1967,p.289-291. 
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a.H. H ,np.) H JIS60paTOprul ClllA (POCTOKep H., IlaTHeM C., 0JrCOH K.J., 
CTpoY. ~c., MH.Mep P.E., Hefu:m ;i,s., KycBa r., )ij)owoH.It B.E. z 
.np. )78 • HaxorLJielilillf:. K HaCTOSlllleMy :speMeHH 6CJU,IIIOH :mcnepllMeHTa.JIL

Hlili H TeopeT.H'iecKlti!: L!a.Teplld.lI no KOJIJieKTlIBHO!ey YCKOpemuo l40HOB B np;I

MIIX, P3II' TeM He MeHee. eme He c .. iolltUJICR B e.llllHYD TeOpl!IO :noro JlBJieHIDI. 

BMeCTO Hee BWIBKIIYTO 60Jiee )leCRTKa MO~e~eil, C pa3HOi1 CTeneHbID 

llO~HOTll H TO'lHOCTl~ cor~acyJClUUXCR C 3KCnepnr,1eHTaJIJ,HOH CTaTllCTllKOi1. 

MHorHe H3 llltx HOC.RT TIOCTYMTHBHHfi xapaY.Tep (K npHMepy, KOHUeni.urn 

rJIY60KOil llOTCHI.tHMhllOii flMll r-·aiuioHapHOro xapaKTepa, npe}lC.'IhHOI'O TO

Ka) , a TaKJKC lie Y'll~TllBalJT pea.1bHllX oco6e1111ocTefi P3IT. Bee 3TO o6yc -

JiaBJIHBaeT, HC06xO,JU1MOCTJ, )la.JIJ,llefuil:HX 3KCilCpliMCHTa.Jlbl!HX H TeopeTH'ieC -

KHX HCMe,llOBamtii C ynopoM Ha nponepKy jiW.3~HllllX lWHUelllotii KOJLJieKTlIB

Horo YCKoi,emm l4 0606me1rne IlMIIOil COBOK}'TIIIOCTll npe.,'iamx ll HOBllX pe 

3JJ!l,'faTOB B 8,lll!HOM no.nxo.ne K 3TOl,iy RB.1emno. 

C ,npyron "TOpom,1, OllCTpOe paamrnie HMIIy~bCHOH CJJJlhHOTO'lllOfi 

TeXHOJIOrIDi ecTecwemuJM 06pa3or.: nproieJio K cepe,nmie 70-x ro)lon K re

Heparum MOll!HblX HOlll!llX llY'lliOB B ~aMJiX ,!U!O.llllllX CllCTeMaX yc1wpll

.TeJieil. 3TH flY'!Kl! OTJill'UllOTCfl OT KJIUCCH'leCKliX KBa3l!IICI1pep1mnux HOH -

Hlllt flY'IKOB ypOBHm,m TOKOB (ua 5+6 nopromoD 60Jlht:Je). YCKOpmooiux 11w1-

pRlite11n:li (Bw.:e Ha I+2 nopil,llKa) , .II.,'HlTCJihl!OCThID ( Ha 6+7 nopil,liliOD Mel!h

lile). 

OcHOBHHe npoOJieMH ajxIJCKTlIBHOii reneparnm MHIT D )lHO.UHllX Cl!GTCMax 

CBR3...JW C He06XO,IUIMOCThlO no.nan.nemUI 3JJeKTpo1111oro TOKa, IlOJIY'IC!UUI 

IJJIOTHOil aHO)lIJOV. Ma3MIJ rpe6yc!.ll;X napru.!eTl)OB. ffiJJI.9JCl!!eiicfl llC'fO'IHHKOI.I 

l!.OHHOro ny'!Ka; a TaKJKe aKTHBHoro KOIITp0~fl BHYTPl!,!UIO)lllllX rrpoueccoB 

(,llBruteHHC Ma3MU, 11eycroi1'11mocT11 P3i! ll T •. u.) , K Ha'lany BllllOJillCIIVul 

,lllicceprauuo1mofi pr6ow B 1974 r. B o6~acTu re11eparum Moilumx 110n11ux 
nyqKOB B )lHO)lllUX CllCTeMax HMemrch emm,."Ulue ny6JIUKamrn BlIBTep6epra 

~-, Cy;tana P.H., Ilpono ,U.C. n ,np/9-II , B KOTopwc 6wm TIOKa3UHa 

TaKrul B03MOJ!'JJOCTb. Pa3BJ1THe 3T01'0 lt~eHHR Tpe6oBaJio lIJIUHO!.lepnux 

HCCJie,nOBa!UiH IlOJllJOro KOMrLileKca BIJ1ienepe'llICJieH!WX 1q.,06~eM, BKJ!lO'lruI 

TeopeTl!.'leClcyl'.l ,! :H,cneprn.IeHTaJ.lblly!J pas i,a60TKY HOBJ,lX tllO)lHIDC CllCTCM' 

06.na.nan:!HX 3Ha'll!TeJihHO 60JIKICH 3<jq:ieKT,IBHOCTh!O H pecypCOM paOOTIJ, a 
Tala':C B03MCWIOCTbID aKTl~BIIOl'O YnpaBJlCIIM napa.MeTpauu .,fl111. 

1: }&paneTOB A.Iil., Cmm.'lhl:llU:OBa lI.B. KOMCK'dIEHOe ycr,ope!l!le ll.0l!0B 

B ~LHOTOlJ.lllil peJIR'~llBHCTCKIDC 3JICKTpomwx flY'llilU. A'T 3a ~yoe -

XOL,, I98I, T.6, c.II~I. 
• 8 • Olson c.L. ColJective Ion Acceleration.-Springer •rracts in Mo

dern Pbysics,Springer-Verlag,1979,v.84,144p. 
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T. 0 • , K HaCTOSlllleMY BpeMeHK no.,ryqeHKe MOllUil:alX KOHHHX nytrltOB 

l!. crycTKOB , Kalt ROBOe RanpaBJl8RHe ycKOpl!.TeJil,HO! ~l!.Kl!I, pa3Jl8-

MeTCR tta: 
I) KOMeKTHBHOe YCKOpe!ille l,ilC B npRMblX RHTeHCHBHUX a~eKTpoHHHX 

rrytUtaX , ,npe.ilqJynlUDC B HeRTpaJILHOM ra33, ITJia.3Me WIK BaKYYJol8; 

2) re11epamm Mllil B Mo.nrrux cHcTeMa.X 11anoceeyH.ItHHX wm MRKpoce

KYH,llHU:X: ycKOPRTe.net np.RMoro ,neilcTBWI •• 

ilpo6~eMaM, cBR3alilillM c YK83aHHW.t HOBLL'A mU1paB.11e11:aew, Teopeu: -

qecKRM R 3KCnepHMel!TaJihHllM HCCJie,llOBa!lllR?4 B 06.,,acTl!. llOJIY'{8HI!Jl M1fil Z 

MHC H me npHMeHeHIDI, a Ta.Kllte aHallH3Y RX nepcneKTHB H llOCBI!ll{etta npe.n
CT aB.JUl8Mafl ,lllicce pTa.J.Um, 

OCIIOBHUe uay'lllllC H TeXHR'ieC!UlB 38,l'.atru, pemaeMHe B ,Ill!.CCepTaium, 

cpop!eyJ!l'lpyllTCfl CJie,nyillU!M o6pa30M: 
I. Paapa60TKa, cOOpyltCHlle H HCllMh30BaHll8 B l!.CCJie~OBaHWlX ycKO-

pllTC,1LIIO-,nHarHOC'l'R'iCCKOrO KOMILIICKCa, BK.1110'18.R paapa60TKY HOBWC MeTO

,JlHK ll.CCJle)lOBa!iHl! J.l )lliarHOCTH'leCKOli annapaTypu. 

2. 3Kcnepm.ieHTa'lhHOC 11 TeopeTH'IBCKOt! v.cCJie)lOBa}Ute KOJI~eKnmHoro 

ycKopemur Ml1G B P3II, .upefnpyl(JUIDC B 11ef1TpMLHOM raae H nrucyyMe, H BU

TIOJJHeHJie COBMeCTHOro aqa.1m3a IIOBW.: H 1:uenuruccn aKr,rrep1'.M8HT8.1IhlWX ll 

TeopeTH'leCKIDC MaTepH8..IIOB C UeJihlO 0606mem;.1 no.nxo.rroB K 3TOMY .f!BJI8Hl!Xl. 

3. ~KCTiepuMeHTMhHOe H TeopeTH'ICCKOe Hcc..:e)lOBa!lRe g)ll3l!.~ec:KHX 

Mexrurn3MOB ll 3aKOHOMepuocTei1, reHepall.ffi! ;.mn B ,lll10)1Hl:lX CllCTeMa.X, xa -
paKTepll.CTHK Milll, BK.l!IC'ia.R OilTHMH3alU!:O l:IX napaMeTpoB, q>OKYCl!.pOBKY ll1 

TpaHcnopTJ.!pOBKY, a Truc:e paapa6omy H C03)laHUe HOBllX )IHO,lllilDC CllCT8J4, 

06Jia,n.UKIJlllX .,y'Il:!!Z,m napaMe·rpaMll 110 cpanI!eHrno C U3BeCTHHMH. 

4. 3KcnepID.!el!TaJihllOe HCC.II~.IWBaHl1e npm,1e11e~IDI 1,n.m ,Il.lUl HaKa1iKH 

raaoBUX J1a.3epoB Ha HOBUX ypOBH.flX MOlllHOCTl4 Ha'ta'lltR, R3JIY'{elillJl l!. JIJ)ll

Hax BOJIH. 

K 3aIUHTe BUHOCRTCR CJI8.llYJClllH8 T83llCU: 

A. Ile KOJIJieKT'llllHOMV ycKoPeHIDJ HJ>RCB B P3U: 

9: Winterberg·F.The Possibility of Producing a Dense Thermonuclear 
PlaSl!l'l. bf'an:~rntense Field Emission Discharge.-P~s.Rev. ,1968, 
v, 174,p. 212-220. 

10: C1·eedon J .ll. ,Smith I. D. ,Prono D.S.; Method of Generatj.ng of. Very 
Inten~e Positi,e Ion Be8.llls,-Phys.Rev.Lett.,1975,v,55,n,2,p.91-97. 

11: Hunphries S.Jr.,Lee~J.,Sudan R.N. Gen~ration of Intense Ion 
Beams.-tpll.Phys.Lett.,1974,v.25,p.20-22. 
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I. HHzeKIUUl P3II B llOJIOCTl, .npei!qa, 3anOJIHeHHYJ) HeffTpaJU,HW,, rasou 

npH H:H3KOM .IlaBJleHHH ( p ~ I MM pT.CTo), He conpoBox,naeTCR ipopMl!pO

BallHeM KBa3llCTaLU!OllapHOfi noTeHJ..Um,Jll,HOi! mru r.ny61IHoil lf).51 -:: (2+3) Ge /e • 
B CJIY'iae D03HHKHOBeHWJ. Ta.Krul. RMa HOCHT IWCTaIUrn:rapuun xapaKTep H 

HMeeT .MaJioe BpeMJt lltH31m: (,llOJill He) . B Te'leHHe KOTOporo l!Ollll MOryT 

npoli'!'H' 6ap1,0p nepesapsml'lt H yqaCTBOBa'Il, B .Il8Jil>Heill;JeM YCKOpeHIDi. 

2. Ha'UlJIO ycxopeml.11 HOHOB B P3II 06yCJ10BJ1eHO TOJil,l{O CpllBOM npo

ueccO.b nepesapSI;llKB na 3a,llHeM CKJ!Olle npuaHO.llllOR llOT81UJ,1UlJlbllOi! m.ru, 
B03lillKalJJleM ll}J.ll BllllOJUlelll!ll Hep!lBeHcTBa E.' / P ~ 106 B/cM MM pT.cT.; 

YCJIOBRe J11w* /Jnp ~ 1 ll Oull(e1.. CJIY"{ae He .liB.llReTC.11 neo6xo,Itlll,IUM u 
,llOCTaTO'llll.lM JL}fJl YCKOpemm UOIIOB :no 3Heprlili, COOTBeTCTBYDltRX r.ny61me 
npoBll:caHll.!l n0Tem.n1o.na B P3II n 6oJiee. ~ 

JJ.mnasoH rasoBux .naBJienlrll, npn I{OTopou na6JIJO,llaeTc.11 yc1rnpcmne 

HOHOB, 38.BHCHT OT J""* / Jop R pacwnpsreTC.11 C YB8JI1Ne11neM 3TOro OT

HOllleHWl., a OllTl~M .uaiviemm ( nplt .lIOCTnTO'lllOi! .IlJIHTOJihllOCTU }tM!lyJibCa) , 

Kalt H ero Bep.l(H.ID1 rpamma, cz..temruoTC.11 B CTopouy 60JibL:1IDC .liaD.l!OlllUI, C 
yBeJIH'ieuneM aneprmt ruu;eKUim P3Il noporoBafl llOJIH'llma J .. .i* / Jnp 
YJ.!em,waeTc.11. 

3. CYUl8CTBYJJT .JIBa pe.llmMa pacnpocTpa!!eHWl. P3II B IIOt\TpMLHOM ra: J 

npli. .1Ia.B.1eH.im P > 1/p_ B 3ru3l!ClU.10CTU CT ·~eJIJit'lltllll J11w\f: /Jnp 
npH HaJill'llm ( J ....... ;Jnp>> 'I) u 6e3 !J.lOPMl!pOBaI!l!.11 ( J .. 1,,,.. /J11p"" 2• 
+3) Bl!pTYaJihHOro KaTO.Ila Ha ero gipoHTe. 

4 3qi:peKTlIDIIOCTb 11 llOBTOpSieMOCTL npou:eccoB KOJI.~eKT,mHoro YCKO

peHH.!1 l!OHOB B CllCTeMaX C H30JlllPOl3UliHW,4 aHO,lIOM KpUTU'lliUM 00pa30M aa

BHCHT OT .IlJil1Te.JLHOCTH ippo11Ta 1u.ury.11Lca n ru.1JI,11l!Ty,nu npe.nm..nryJI1ca, B.1m

.lllIIU1X Ha cocTorom:e ru10.n-KaTO.lllloro aaa opa, ::iaauo.nuoro npocTprutcTBa K 

MOM8HTY npoxOJr.nemui B Hero P3H H CUMMeTp1UO oOpa.30BaBLJOUCR al!O,lIHOt1 
llJla3MU. 

5. KOJIJieKTHBl!O YCKOpeHHlle 3JieKTPO!!HUe n liOHHl:.O qJpaKIJ.lll! l', UCl!M

MeTpll'UIHX OTpallUlTeJihllUX CliCTeMa.x (K np11Mepy, B TeTpo.nax) He KOppe -

Jll!pyi)T .Jlpyr C ,llpyroM BO BpeMeHH. IlO.fIDJif'H!Ue nepBoi1 113 HUX oOycJIOMCl!O 

renepauueit BIDCpenoii 3JIC rrp,I 3allupa!Ilul ':'eTpo.na IIpOCTpaHcTBCl!Hh'M aa

psmo.M OCUllJIJ!lij)ynum:: 3.'ICKTpoHOB B A-K aasope; IlO.IIDJ!e!me BTOpO;l q,paY
mm - OCUHJIJI.mnUU.m llOTCHUlIDJia B 06JiaCTYI aHO.lI-B1!PTYa.7Ibl!L:H KaTO,U. 

E. no reHepruµrn l.lO!flll!JX llC!IHllX IlY'Il{OB B ,UMO,IU!WC CllCTCtru. 

I. CymecTBYeT ,IIl3a peJKUMa reHepauv.}! Mlill n OTpal:'3TE'.ilhlHDC CllCTeMax '. 

a) peltl1M prumero 06pa3onattYJI ano.m1oil rum3,,ru :1 rrpeoCJra1~a,uu; Ja-
psmo-seliTpamraaruiomwx npou:eccoB, npu KOTopoM na6JllO,lldeTcH B03JJ..'lcTa

HHe 3JI8KTpoHHO-KOH!WX KOM!lOHeHT TOKa C YMCHhlile1rneM TOJl!iilmll 3HO.ua: 

CS) pexm.r n03.llll&ro 06pa30BaHWI MasMU K npeo6Jla.nam1e npoueccoB 
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\!Ia.KOWiemm llpOCTpaHCTBeHBoro 3aproia. · npn KOTOPOM Ha6m:utaeTcsi: l303pac

Taime aJieKTpoHHoit 1tor.moHeHTll TOita c YBe.7IH'le!llieM ·TOJl!itmnl aHo,ua. 
2. ~KTHBHOCTl, reHepa!.l.llli Mill MOXeT 6llTh c~ecTBeimo llOBlllllena 

npn ncnom,soBa.IUm HOBHX TmIOB OTpa:KaTMhHllX CllCTeM - acnMMCTpntmll:X 

Tpno.noB :a TeTpo,noB. re11epnpynmi:x npem.:yi:;ecTBelilto o.mm noruntll ny,:ro:a:. 

3.. IlOBTOpP.CMOCTh napa.MeTpoB ;,i;m l.10;,:eT 6UTh cymecTBeHHO YJIY'W.C
Ha, a pecypc pa60TU YCKOPllTMJi paeu;eyeH (.no 102+3 BllCTpeJ!OB) npn 

•!CIIO.'Ih30BaIDm r.iaccrumoro aepaspJ'.::aeMoro ruto.na. 

4. Bh':80,ll ,.£III B CTOPOHY BllPTY8.'!hHOro KaTO.na He o6ecnetnmaeT ero 

IlO.IBOli TOKOBOil KOMIIeHcamru ll 0Tp.maTe..1hHO CKa311BaeTca Ha B03MOlKHOC

TS:X TpaHcnopT:i!pOBKH B 3aKaTO.llllOil oC..1acTn. 

5. :11CIIOJrh30:BaHlle IL1a3MOHaII0.1HeHHOH OG o6ecne,umaeT: . 

a) reuepa.LUUG i&lll c Hapa~TaaneM BO Bpeue1m m.me.llaHca nynnm ycKo

pnTe.UI B Te'leHne OCHOLHOn qacTll llMiry.'IhCa H, c.,1e.noBaTe..'il>HO, B03Mo:l!':- ,. 

HOCTh npOCTPaHCTBeHHOrO 6aH'llipo~IDI MHil npn ero TpaHCIIO:pTnpOBKeK 

MliwCHH; 

6) reHepaumo n:yqKOB noHOB c A > I. 
6. l1.CIIOJII,30Balme B l,t1U KaTO,IIa ,!.ul. aHO.Jia B Ka'lecTBe TOKOHecymero 

aJieKTpo.na. coa.namero 61:iCTpoe .113 o;n!pyxxuee MaI'HllTHOe nMe ~ o6ecnetra

BaeT reHCpa!.UDO MO!llllliX lJY'iKOB Tpe6;{el.!Oll reOMeTpmi, napa.MeTpOB R HX 
6aJIJillCTWICCxyIO qoeycnpoBicy. . 

7 •. · BeJllltllllla npeB!lLleHIDI 'tlail.n,,n..Jle1m,!!OpOBCKOrO npe,ne.na. llOHHOro 

TOKa B i&rJL pacTeT C y-Be.Jll1"letmeM ,lI.,7uTe.TuHOCTll m.uryJihca l1 ?.la.CCU ROHOB 

n .nocT11raeT nopsmKa n 6oJiee (,n.'IB 1'.,.t111 ~ 100 RC, ~ ~ 2 B~p ; npn 

:pa60Te c ny'!Kal,m llOHOB. yrJiepo.ua J t / J ~-in <:::- 1 li ) , t{TO 06yCJ10BJie

HO Hei1r-~rnauuen (A-K) 3a3opa B,Uo.,11, CiL10Bl:lX JillHllil.~ . 
8. He3alJKHYTUfi a3llMYT8Jihllllii .npeiiql 3JI8KTPOHOB l3 l&U[ C {): -IlOJieM 

!IpllBO,l!IiT K llOTeP£M Ha auo.n ,c o6pa30BaHlleM a.HO,llHOli ILII8.3Mll li B03MOJ!t-. 

HOCTli reaepamm nytlltOB Tm::e;rux llOHOB H3 Iola.TCP11alia aao.ua •.. 

9 •• llpru,teHe!llie Mal'HliTHOro lI30Jillpyla:tero .nOJIJI Tmia ~alleJil>CWI" (HY'.'." 
.11eBoii. MaI'HllT!ill::l no TOK, . nepece:ttaeMuft nonru.m) ooecnemmaeT reitepanmo 

n TpaliCIIOIJTlipOBKY. Mlill .K OCIL,lmO,IIa B CB060.nHOM npoCTJ?aHCTBe. 

B. Ilo HCllOJil>30BaHIDO MOillHl:lX llOHHIDC ny:gKOB:. , 

.I. Bucciirne y,nem,ruie 3HBJ)I'ClllOTepHnolioB 1l BeDtecTl)e (13 ~CTHOCTlL 

- B raae), uX: aepeJIHTllllliCTcrortl xapaKTep )leJialOT Mlfil<nepcneitTKB!illMH · 

,llJIB HaKa'lKll. raaonwc ~1aaepoB ll 06.llacTn 1topoT~ ..n.,'IliH BOJIH. 

. 2. Ilpn .HCllOJll,30BaHim .. Jifi,fil .JU!Jl renep~m .irasepaoro ll3JlYl{elimi B08-

MOlK!ll: . . 

a}.JJa6oTa Ha YJ;)OBWlX JIOJIHofi aq:qieKXHBHocm (12. = E~)E( )., 
IIJ;>eBmranqnx cooTBeTCTl3yJllllle BeJmlllllm .npII · mmatilte c . noMOIItf,!l P3ll; 
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s.nec1>: Ea - anepr1m Jia3e:pnoro lt3Jzytlemm~ f: r -~ lii11Iep1-zg_g 

l!i'.OHHOrO n;rnta, 
6) pa6o-ra 6es peaona-ropa, .T.e. cBepxrea:e:pa.!U/J.Eo 
B) ncnOJ:!l,3o:srumeJieI'lOtt '6yqiepIWX rasoB (:re.,mJl Pi t~Jl.), ~ :o:o

.nocH nor.nomeRR.!l Jiel:aT BHlile 06.na.cTn renepamm. 
·r) cwmi:e OrprumtieHM no ,1I.)mTeJ11,HOCT!l: w.mym,ca R !lA!)W[aill,!IOJ:.IY 

,Ua.MeHllll Jia.3l!pYD!lero' ltOMIIOHeHTa CMecn npll pa6oTe M caMOOI'JIB_lfl1N0f!BID: 
nepexo,nax ( It · npm.!epy ~ B Jlr - ~2 . ) • 

3o Bo3MOll!Jia reHepa.rn!Jl J1::4epHOI'O ll3JlY'i8HIDl C UOilO!lll,D !WOr03ap;i;n

HHX-KOJlJI8KTill3HO YCKOpe!IlruX MHC C A? I (rem, 830T) • 

C0,1!EPZAHHE PAIDT'ti 
~ 

B OCHOBY ;imccepTarnm nbJio~e!Il:I :peayJ!hTaTH paspa6oTK~ YCKOpllTem,
HO-,mmrHOCT.rtiecoro . KOMWleKca, ncCJie.uo:srunm ltOJI)IeKTlIBHOl'O yc1rnpeHl'!E 
.!YMC B P3ll, .npefupyl.'.meM B HefiT:palll,HOM raae n Brutyyr,m, zccJ1eno:e.am:1..'l ao 
reHepauroI Milli B .zmo.mwx CllCTeMaX, BKJIXRruI pa3pa6oncy HOBW:: 'rl!.llOB Ta

mrx CllCTeM, :acc.ne.noBa!Irui arutatllGI rasOBU:X: .lla3epo:a C :UOMOlllhID !Jill! ll W!C. 
Bo· BBe.newm BKpaTue · oxapaKTepmoBaHo HOBOe aanpan.1emm - reae= 

pailllJI j,lilll ll ;me, 06.na.CTll ere npH.MeHeHilli H OCHOBHl:!e :upo6Jre~, C'I'OB411e 

nepe.n mw. Ilpne.neao nepe,mc.ireID!e co.nepsa.HIDI rJiaB n cqioprzy.r&poBaHll 
Te3HC!l, EllHOCHMHe K 3~Te •. 
.. B nepEOH rJiaBe ,ItaH 0630.P COBpeMeHHOl'O COCTOfil!M pa6oT no KMJieR

T:llBHOMY ycKopeHl!l!l l.filC B P'Jil n_ reaepamm :.i:m B ;imorn.i.x cnc·rei.:ax ;_wyx 
TmIOB - OT:pruta.Te.i!l,BRX . CliCTeJSX ll Mal'HY.THO~l!30Jarp0Bc'.J!Hltt irao.n.ax 

1, a TaIOKe cciPPMYJ.lI.POBa!W sa.na<m :.rcCJie;nonamm. peoie:,me :;, .rmccepc
Taumt, 06sop!iruI r."Ia.Ba, B OCHOBHOM, CJIJP.'e? MOHOI~€lCKU.\.! OCi30,PBM 
aJ3TOpa n B COaBTOpcTBe-c,A~H.Jumemto ~2 ~ 

B § I.I HSJ10.xem1 ocBo:mwe li,ne,a n :rxpmmm:w KO.'l1Ie1t'tilliHOro yc1wpe

HIDI HOHOB, . 3MOlterume BeKCJiepOM B.11. • EYl!J{el)OM T .,H. • Gaitri6e1)rOM Ji.ii. , 
R JI,Plme.UeHa 1¢acc~ pa.$BK8-8,8MHX B llaCTOJmlee Epel.iii Ko.:..:eKTllBIUiX 
MeT0~0B ;yciopeimJ:i MUG B np.aMHX ·F.,IL, 

· if§ T~2 'pac~oTpeHU ocHOEBlle i.lo,ne;m l!OBll38l.UlOHHo-,ppoa-:a.,n,Ho:0 0 

Tmta. X0.1IJ.Ie1tTHBHOro .:yifaopemm MI1C B aeil'.Cp8Jll,HOM. raae • c.ipop1zy.,'lliJ)OroHl:l 

mr;. 06J11He :,1:.tepTu .~ i.tIBR a.HS:ill3 . npe,IIClt23HBae.MllX mm/ xapaKTepncTi1.K npouec
coi ic1tbpeIDUI MOO '.n B03MOl&HOCTlI a1tcne:pIDA.eRTaJJl,twx npo:sapoK., B Malle 

Mo,ne.ne1f:aHaJIR3~CSI B03MOEHOCTR noB1:IDieHim RJJ.Jl KOTw:eK'l'liBEllX .ueTO,TlDB 
. Y~"toj>eHl!fl~ Ml-iC n HeKOTopae npe,l!JioieimR ,B 2TOM · HallpallJJ.6llimo 

. · B §~I~3•llWIOJmeH 0630:p:attenepm1eHTaJU,Rm ,l! '411Memnu pa6oT no 
yc:ttopem:MHC,B'P3II,•.npe~ B He~ rasax a :iarocyy,..Ae, n 
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Cp8BHBTen&BHff 888lll!3 P!X C paccwoTpeae,IDD Bame llO.JteJUUIB. IlOK838BO, 
'i'l'O OCHOBBHe KOBitetmBB B8R0'1'0pax 1110.nenefl - (Pocroxepa-Ilayu, Ollco
ea) rnyOomA CTBilBOHBPBOA llOTeBitBBJl&BOA mw B npe.nen&aoro TORS BYE
.lIBllTCJl :& a1tcnepB111eaTBn&eoA npo:aepxe. oo BropoA 'i.BCTB naparpaq,a no
KSsaaa seo.naosaaqaocT& BMeDmeroc:s aKCnepBMeHTBn&soro MBTepsana no 
YCROpeHBD MHC B P::il, i(peliqiyDI1ert. B BSKYY»e, B eeo6xOltBJ.DCT& B .llBJl&

BeAll!Bx sccneno:aaa.BHX, 
§ I.4 nOCMmea o6sopy TeOpeTB'ieCKBX B 3Kcnepj!M8BTSn&ma: BCCJle

.llOBBBBA no reaep8UB.B Ml-ill B OTP8XSTen&HW:: TPHO.llBX (OT) B ,IUJ:>ABHX ltB
OJIBX, ilimonaea 888llB3 l{EyXKOMllOHeHTHHX llOTOKOB (aneitTpoBBO-BOHHUX) 
B ltBO.ltHHX CBCTeMBX. PaccMOTpeHH CTSilBOBBPHHe uo.neJ1B CllMMeTpB'IHliX 0'1'

P81t8Ten&HHX TPBOltOB B .ZU,OliHl:lX ltBO.lIOB, OcBOBHOA qe.[)'l'OA 8TBX 1«>.neneH 
J1BJ1HeTcJ1 npencKSs1maewtt mm 1t0nnanc B1.1ne.JtBaca .ItBo.ua s noHBxea11e 
pacxO.ItBMOCTB TOKOB .IIl1Jl 6eCROH8'iHOH M:>llIHOCTB reaepaTopa ops HS.IW'il'IB 
lU!CnepcllB aaeprHH OCWl1lllllPY!:XIIHX aneKTpoHOB. IlpBBeneaH OCHOBHHe .ItSB
HHe 3KCDepsMeHT81lbHHX Eccne,IIOB9HBf reHepSitBB Milll BOT, BWIOlIBeao 
cp8BR8HBe C npe,1ICK838HB.lll,Ul MO.nenett. 

§ I.5 ll0CMW8H -reopeTsqecKBM B aKCnepBueHT81lbHW Bccne.noBSHBJlM 
reaepaitBB Mill! B M8rHHTHO-ll30nB.l)OB8HHW:: .ItHOJtax. PaccMOTpeHH 06-
Dll!e xapaKTepl!CTBKB MSrHBTHOH B30MWlB, npBBenesu OCHOBBHe COOTHO~e
HBJl,C:&Ji3HB81'.XIU!e BelU:ltrnH!l MBrHBTBW:: noneli B nap9MeTp0B ltBO.ItS,B!mOJlBJl
llClBeCJl nps ee ltOCTH~eHllB,funoEeHH CT8U00H8PHHe oo.neJIB Mli,ll,OCBOBSHHHB 
aa paaJU!'IHW:: ~onymeHB.ax o BB.ne .npeA¢:>roro ane:itTpoaaoro noToKS.M::>.ne
llB npe,1ICK83im81lT,K8K KBqecTBeHHO,TSK B KOJU!'ieCTBeHBO pasnsqaoe no
Be.nease .l!.BO.lIB, 'ITO n03B011HeT npo:seCTll CP8BHBTeJ!bBilA BH811H3 C aKCnepll
MeHT8!,0l, TSKOH 8R81!B3 BHilOnHeH no OCHOBHOH COBOKYllHOCTB peq,epllpye
MHX pa6oT, 

B § I.6 Cqx>P!JYllllp0B8HB OCHOBR!le BllllO.lil:l no BYUOllReHR!ll4 o6sopay 
ll ll0CT9Bnea1:1 38,llS'W Bccne,itO:saBBli B o6nacT.ll KOnJieKTBBHOro YCKOpeHBSl 
MUC B llpsiMl:IX POO:,mieliq>ymutt B aettTpenoHOM rase B BBeyyMe,a TSK.te 
B o6nacTB reaepSitBB Wfil B OTP8lU!Ten&HHX B MBrHHTHO-B3011BpoB8HHHX 
CBCT8M9X~ ,,: 

BTOP8Sl rna:aa llOCMmena OIIllC9BBD YCltOPllTenbHO-.l!.B8rHocTBqecKoro 
KOMll1l9KC9,llC~01l&30B9EWeI'OCR B 3KCDepBMeBTSn&HHX BCCneJtOBBHBIDC /3-8/, 

§ 2,I IlOCBSll!leH YCKOPBTell8M,BR1lD'UllOt!ll!M B ce6Jl!MOltB(pllWlp0B8H
HY~ BepcBD ycKOJmTeJIE "Toayc",ycKOpllTen& "BF;PA0

/ 5/ ( cu~pHc, I). 

ilpsBeiteHO RP8TKOe ll3nOEeHBe P8C'ieTHHX B 3KCnepBMeHT8n&HHX X8p8KTe
PllCTHK yc1topBTenea. 

B § 2.2 cqopr.,ymipoB9HH OCBOBHHe npo611eMu .l!.BBrHOCT.IUtB l&fil,BOs
BBF.Bt>Ullle B C:Ba3B C llX 388'll!Ten&HOR c-reneHbD TOKOEOA B 3BpJUtOB08 
ltCMneHCBWlH,8 TBR!:e Gon&lllBU 3Hepro:au.nenettr.eM Ilfl£ B38HMOJteffCTBllJ! C 
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ll3M8PBT8Jlbmn.m 6JIOl'CBW! B cymeC'l':OOBBOi ponLD BTOpB"l:IUIX npouecCOB 

(II11BSM006pas0Balll'le, BTOPB"l:Bll8 3J18ltTp0BH). 
3:nelt'1'poqlll3ll"l:8Clt08 !.!8TO.Itll .ItBBl'BOCTlHtB paCCMOTP8BH B § 2.3. IlpB

BO.ItRTC.fl OllBC,BB.fl .It8T8ItTOp0B Mill! Jll MHC Bpewi-nponeTHOro B npo6em:aoro 

TllllOB / 3 ' 4 • G , IV11lllB.ItPOB~8PB.It8.!l., llOBBll:X: npoguutOM8TPOB. 

§ 2.4 nocB.a.mee a,nepao-il>£3ll"l:8CKllM !J8TO,It8M HCCJ18,l!OB8B.B.li - 8KTllB8-

UBOHHl:iM Jll ae~Tp0BB0-SKTHBBUBOBH!Thl, HCll0Jlb3YDllBM T8:X:Hll!cy BOCCT8HOB118-

BM cneitTpa Mmlno BKTHBBUllOHHIDJ BWCO.ItBM HeCKOJlbKltt ,neT8KTOp0B (cro-

nu qon&r). 
KanopBMeTpll'l8CKll8 ll OllTBKO-il>B3ll"l:8Clt08 M8TO.Itll ll3Jl0Z8Hll B § 2.5. . . . . . 

3.necb paccMOTP8Hll p831lll~H8 KOHCTPYlCUBB K8110PBM6Tp0B, o6ecneti:llBBD!ll116 

no,naBneane pasneTa nnasw, rorr - cncTeMa n rawa-,neTeKTopu ea· 6a3e 

¢2J I! 3JIY-I9 7?/. . 
H, HBKOH8U, B §.2.6 ,naeTC.!l. cpaBHllT81lbHllV- aHBJl.113 napaJUien&HllX 

M8TO.It0B nccnenoBBHll.!l. ll 8HB11H3llPYDTCR O[IJJll6KII ll3M8P8HllH. I1oKB3DHO, 

'ITO 3JI8KTpoqJll31!'l8CltH8 ll3?,!8P8BM llpl! Bllll011H8Hl!.0 _onpeneneHHUX ycnoBBtt 

.It8DT llOK838Hll.!l., cornacymmec.a. C .a.nepao-il>B3ll'i8CK.11Mll ll K8110PllM8Tp.0t!eC

Rl!Mll c TO~HOCTbD .no roajxpllUBeHTB I.5 ~ 2. 
TpeT&R rnaBa nocB.!l.meea nc~nenoBBHBK> ronneKT.irnaoro ycropean.a. 

MMC ea cppoaTe P3Il, .lij)eMqiy!lilIDC B aellTpan&BOM rase. Beel v.snoJKeHl:l oc

HOBHHe HO.B!l6 pesynbTBTl:l j8:>£eJll"l:6CKIDC .ll 3KCll8pl!M8HT81lbHl:l.X pa6oT BB-

TOpa B 3TOM aanpaB118Hllll &-
9

• . . 
B § 3.I ,llBHO 0Il.l:IC81Ul8 3KCll8pHM8HT81lbHUX YCTBHOBOK, HCil01lb3J-

ewx B pa6oTe / 9,II,I?/ (p.0c. 2). · · . 
B § 3.2 np.0Be.nea1:J ocaoBHl:le pe3ynbTBTH nccne.noBaruia ycKOP.eHn.a 

MMC B 8KC.ll8JlbHOM aanpaBJieHll.ll, KOTOPl:l8 CBO.ltRTC.fl K C]l8.I(j'Kltll8MY 79,ro,r
4
/. 

I. IJoporoB&e B8Jlll"l:P.Hll J111t>ir / Jnp , C KOTOPl:l.X HB'IBH88TC.fl ycKO-

pea»e BOBOB, yMeHbIDBDTCfl C YB811.ll'leH28M aaeprll.ll aneKTpOHOB P3H (npn 

npotmX eell3Meaaux napaueTpax) ll npocToe :BllllOnHeH.ie ycnoBB.a JHH:it ~Jnp 
B o6meM cnyttae CT8ll0BllTC.fl .flBHO ae.nocTBTO"l:Hl:lM ,nn.a. HB"l:8118 ycKopeH.ll.fl 

(0111. PJllC. 3). . 
2. C yB8Jlll"l:8H!eM J1111)1( / Jnp npo.llCXO,It.llT pacm.npealle Jt1!8ll830RB 

raso.BHX ,na~nean~. B peuMe ycxopeawi noaoB, .i onTHMY?A .ItBBJ1eR1rn cMe-

111aeTC.fl B 6onee BllCOl\31) CTOPOH:9 (CM. pllc. 4). · 
3. Cpe.rorn.a aeeprll.fl MUG :oospBCT88T C Y.B8Jl.lltI9HB8M ]i,tH* / J np 
§ 3.3 nocBSimea aKCnepi.u.1eaTalI&Hm.i nccne.noBaH.llffi.! gx:ipu;;po:oa:m.a 

YCKOpaallBX IIOJieil B ll~llBHOrott o6lIBCTB npn HBJIOZ8SllB B 6ea .BHemaero 

MarHDTHOro DOJL4 /II, 4•15 : Ilpl! H8lIO'l:8Rllll BHemaero ?JarHl!THOro ll071.fl 

Bn ~2S"p BmIOna.ar.Lllcb npsn.rue nwepean.a npoBHcaen.a noTeaUBana P8II 
B IlPJll8110.I(liOi1 o6Jl8C'l'E, 9 693 no:na - B3J.i9!).!l..1ll!Cb B8.PXHBe rpBH.llUl:l 3H8.P-
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rMI ~neltiiponlritt t noaawc iio~~n n paiianr.uou 11aripaID1e1ttt~. OCMOB~ 
mie pesj .iir.rriril ::iriii nocne,non!liUttt cin.M're.11 K 'rOt.!Y I lltO h ttpliefio.1mott 
001190'1''11 !ie3a~cnt.io O't 1tniiliitfut liiu! O'l'C:Y'l'CTtlllil t.ti1ri11rttoro tlOM. h~:. 
nnoeane n0Te11wuuw ll P31 1te 11peMae'r &t? /e , r.ne Se .. ~i-leprM 
nmtelt'l'npyeMUX 3118K'l',POl!Olh JC'l'8l!OB11tlHO t:Yt:l901'00l381U!8 mmc pelitl!UOB 
TPBIICOO,PTllPOBM P3il - 0 :snptyan~Hl:ll.l KBTO.ttO~ 118 ero ~.POltTfi ll de~ 
1>1l,P'1'yanr.1toro ltaTO,!tB B 3BMCllMOC'l'll O'l' Be.lUl'tllltll npe~eltwt j""lil. ltDl 

Jnp • . 
OraTllCTMttecltOe Mo.nennpoBBHBe 1t0nne1CTBBHOro yc1t0p8HBJ1 llOHOB B 

p8Jtll811LHOM H8Ilp8l3118Hllll 1 Wn011H8HH08 B § 3.4 1 COrl18CY8TCll C 3ItClleI»t
M8HTBnLHllMH pe3ynLTBT8Mll .IUlll MOJtenett cpopMlipo:B8HBJl llOTenunanLHott 

m.m OT8TBtI8CKOro Tllll8 C rnyCSBHOtt ~ f:e /e ( .llll6o C lt0.Pr~UDY11t8ft < 
I HC) rny6olt0tt m1oif, 1U.!8l00!88 rn;y6nay :: I• 5. ee /G ) IG • 

B § 3. 5 np1rne.nenu 'lnC118HHliE: llCC118,ltOll8HlU1 gx)PMBPOB8lUIJl noTeH
ueanLH!llC noneP.?H~81trlllll P~J B npocTPBHCTOO miett~a pasnnqH!llC ltOH~B

rypDunli /I?-!9 • Cyrr, pe3ynb'l'B'l'OB cooitnTc!l K TOMY, ttTO nuxeltltllst P3ll 
C KOHettam.m Jti1BT811LHOC:T.m.m ¢poHT8 H!lnp.mr.eHM (B peaJ11:.11ot1 cnyaunn) 
ne npl!BO.llliT it IP)PMBPOB!lHIU'.) rnyocncoll .m.m (npn Y'l8T8 nnmL ltB83llOTB'rll

'q8CltllX none2) (pnc. 5). B cnyttae OTCYTCT:BllR ¢.POHT9 H8llPJ1~8HBJl P~il 
rny6o!t!3Jl SU.18 ROCBT cymecTBeHHO ~eCTBWlOHBPH!rli xapalCTe,P (.nnnrenL -

HOCTL - .nonn HC), r.e. ae MO~eT 6UTL OTBeTCTDOHH8 39 yc1t0peane 
nouoE .no Koaeqaon aaepr.ma f: i.-::. l ~ · Ee ( I + 5) • 

F.a OCHOB8HBll no1111oli COBOK3llllOCTB yllte llM81X!lllXCSl ll HOWX 3KCne

.PlU.!eHT911LHUJC .ItB!lH!llC 13 § 3.6 P9CCMOTpea ooaomeaumt no.nxo.n K 1t0nneK
TllBHOMY yc1t0peHBD BOROB, OCHO.BBHHU~ 88 B!:lllonaeann 8.?t.llHCTB8HHOro 

ycno:snn - (i: /p ~ ro6 B/MM p-r.cT.), r.e., opaBB npoueccon nepesa
PSl.llltB aa 3B.ltl:l8M CMO!l8 llOT8HUll8'1LltOli .F!MU. PacCh..'BTPllBBeM!rli llOltltOJ:t · 
muu,qaeT nonay~ coooicynaocTb ncex napat.ieTPOB P::i1 n npocrpancTna 
lU)eliqia, n B ero paMMX ecTeOTBeHams 06pa30M !lBXOJUlT o<h.Jtcaetuta oo

HOBHue settonoMepaocTn ycru>permn MUC {onpe,neneaaue noporome :mette
mm Jw11~ / Jnp ; cymeoT:ooBBHl!e a 3BBnCllMOCTL llllmtel'O n nepxnero JtBB

nennn. cpaBa yc1t0peann MHC OT llBPBM8Tl)OB Pon n ~enqe; 38MCBMOCTB 
M8KCllM811b!lllX '::iaeprnfi MliC OT J101111 / J np I OKOPQC:Tll qipoltTB PJII 11 T. 
.n.), fuIR lllllpo1t0ro Kpyra pa6oT wnonueHo opaBHenne npe.nc1tasimaeM1:tt 
MO;t011b!l fl HBOJI.10.nae:.rux 3HB'ieHnP. ( J~""' / Jnp ) • 

H, HBKOH8rt, l3 § 3.? qop:.zyn,1py!OTC.R OCHOBHl:l8 WBO.Inl 113 ttJ)OBe.nea
HU:X :mcnepm.1eHTBnLHUX n '\mcneamnc nccne.noBaantt, a '1'a1nte pe1t0MeH.1ta
wrn no OllT.flM.ll38W!ll p9CCMOTl)eHft0ro M8TO,!t9 rnsoBOl'O yo1t0peuna MHC BB 
cliPoHT8 P!:"1i'"I. 

B tteTBep-roa rnaBe nsr.oaeaa GRCnepnMeHTBnLHYe noone.noaanna 1t0n-
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.ne1tTBBBoro yc1t0pea».R. MHC B i3mcyyw B csc'l'eMBX c 2soJIBJ0Baa,w.1 aao

.ItOM, a ,'!L'SKllte, B OTPBl!'l!Tem,BHX 8CBW8TpB'liUlX CBCT8M8X 9-21 • ' 
B § 4.1 llPB.Be,IteBH OIIBCSH.ll.8. 3KCnepnMeaTan&BW:: YCTSBOBOK (CM. 

pHc. 6). 
§ 4.2 B § 4.3 noc:ssimeHH uccne,noBBBH.R.M KOnneKTBBHOro ycKOpeas.R. 

M}fC B CDCTei-.!e C O.rtnHO'lBW:. 880,ItOM H B c'ncTeMe C 38880,llHIDJB snempo
n&Mll. OCHOBB!le pesyn&TST!l 3KCll8PllM8BTOB T8KOW. 

I• 3MieKTBBHOCTb B llOBTOp.R.eMOCTb ROM8KTBBHOr0 ycROpeana MilC 
E03PBCTBDT C YMSH&meaHeM .UJU!Ten&HOCTB , BMllllllTY.llll npe.)UlMIJYJI&ca B 

,llllBTen&HOCTB ~poHT8 BMIIYJibCB, Bnruu::m.0x H8 COCTO.R.BBe (A-K) sasopa K 
MOMeHTY llpOXOl!i,Il88BR P3Il B 38880,nHOe npocTpBBCTBO, 8-TSKXe BPeM.R. oo
pB30B8Bll.R. 880,llHOH ll1183M!1, ee CBMr:.eTpll'lHOCTb. B paccMOTpeaaoil MonenH 
ycF.opeHBR npe,unO'lTBTen&H!l KOpoTKBe ~poHT!l aanp.R.~eBB.8., nonaBJleHBe 
3Bpsl,llHOrO npe.)Ullifrryn&ca B xopomsi! BBKYYM (Io-5 MM PT.CT.). RaK npa
r,ano, 6onee BHCOK03HepreTB'lBB.R. KOM!IOH8BT8 BOHOB yCROpsleTC.R. E 6onee 
ll03,llHlle MOM8HT!l BP8M8BB ( ~ 50 HC). 

2. B nenoM, aane~aoe B BHCOR03q¢8KTBBHOe ycROpeHBe BOHOB B CBC
TeMax C B30llllPOBBBH!lM. aaonoM MO~eT 6UTb nony'leHO npn ocymeCTB118BM 
SP:TllBHOro KOHTP0.1I.R. 38 BP8MeHeM"o6pasoBSHB.fl, IIJIOTHOCT&!O B CB?.lM8TPB'l
HOCTbD 31l8A"TPO,llHOH ll1IB3M!i HB aaone, K npnMepy C noiom&D p83M3rul 
KBBanoB npo6o.R. aao;na, npBMeHe'2R c~pomiell nnasw 1mn ynpaBnaeMoro 
pasp.9.nB aa noBepxaocTB aaona 20 ,21 • 

: 3. BBe;neaBe ,38880.nHHX sneKTponoB llPBEO.)UlT K YBellll'l8HBD MBKCll
M81IbHOll aeeprnll BOHOB. 

§ 4.4_ nocBRmea nccne;noBBHBD KOnneKTBBHHX npoueccoB yc1t0peaBR 
MliC E OTPBl!tSTen&tmX CllCTeMax.n B38llMOCB/i3ll sneKTp0HHO-DOHHUX KOlI
neKTHBHHX qipaKUBP.. 3Itcnepm.ieaTBn&HO IIOK838HO, tJTO llO.llMeHlle "6HCT

_pmc'!. anelt'l',POBOB ociycnoBneao reaepawieii BBXPeBOii s.;n.c. BCne.ucT:Bl'le 
nepBO]lll'leCKOI'O 38llliP8Bll.8. .)UlO,llHOro aasopa npocTp8HCTB8HHHM 38P.R..Il:OM 
aneKTPOHOB, 8 ,XOJ1Jl8It?l!BHO ycropeHH!lX llOHOB - OCUll1IIDlUI!m.m llOT8HUll
ana B BRO.It - KBTO,USOM sasope. 

'B § 4.5.cqx:>,PMY11B,POB8H!l OCHOBBHe BW30,nHllO 'l8TBePTOH rnaBe • 
·•. . B llRTOll rnaBe nsnera!O'l'C.8. 3KClle.PBf-18HT8J1bHH8 B. TeopeTB'l8CKBe l'JC

cne;nOBBHB.R. OT.PBSSTen&aux cllcTeM · . 1 5, 7 , 22-31/. 
· . . B § 5.1 ,OIIBCB!lll 3KCll8p.BM8HT87IbH!le YCTBHOBKB / 5 ,? •22/. 

.B § 5~2 ,0 §'5.~np.BBe,IteH!lOCHOBB!le _pesyn&T8Tll 31tcnep11MeHTOB 
IIO reaepBUBll Mlfil ll. ll3Y'l8Hllll'.> roe xa_paKTepl'lCTllK B CllMM8TPll'IH!lX oc C 
.P,as_pymaewr.m B ae_paspymaeMmm eaonaMB. OaB cBO.ItRTCR It cne,mi10oe1.iy: 

l. PaOOTB CllMMeTp11tIB.m: oc XBp8KTepBsy8TC.R. .llBYMll pemn.18Mll -
- CBlthHO'l'OtIBaM B cna6oTO'!HIIM, 06ycnoB1IeBa:1Mll HBllBtmeM .llBYX,KOBKY
PB.PYmtBX nponeccOB. B ne_pBQM BS H.BX 6naronepg PBHH8MY B BHTeBCB:a-
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HOMY o6p830BBHBD nnss!.l!l npeo6nananT 38PMHO-HellTp8llB38ItBOBH!le npo
ueccu, BO-BTOpoM npeo6JIB.USDT npoueccu aaKOnneaWI npocTpBHCTBeaaoro 
sapgna. Ilepwil peXBM coollcTBeaee HESKOllMUenaacem.t ycROpBTe11m.f ~BJIB 
npn pa6oTe c xopom'm! nnasM006pasoBSaBeM aa aao.1te). 

BTopoil pedM Mo'!!:eT aa6nnnaj&eR npn pa6o-.re aa YJAepeaaw:: ypOBHSJY. 
M011IHOCTB C npOBO.llfllllllMB 880.USMB l, 7/ {psc. 7). ' . .· ' ' . .' 

2. l1cllOllb30B8BBe USCCEBHHX HepaspymaeMI:ZX 8HO,Il;OB 3B81!BT8ll&HO 
YB8'1B'IBB98T pecypc pB60T!l OTP8!t8Tell&HHX/BCT~ (B 102+3 pas) neaon 
npne1meMoro YMeHb!IleHM it.n • .It. (.Ito 30%) 23 ,2 • 

B § 5.4 Bsno~eaa CT8W,OHBPH8.8. LX>.!t8llb BCBMMeTPB'lHOI'O OTP8lltST8llb~ 
aoro Tp11ona (AOT), 06na,nBwero no cpaBHeHBD c OT nommreaHHM K.n • .tt. 
B BMll8JJ;8HCOM. MoJJ;en& npencKB3ijBBeT I}OSMOliHOCT& reaepBilllB Milli C noa-
BIIM TOKOM H9 YPOBHe ro-1Je4n 125 ,261. ·.. . 

IlpBBe]leH!l ~esyn&TSTll'.3ItCll8PllM8HT8llbHOro Bccne,ItOBBHll8 AOT, mi:

nonaeHo CPBBHeHBe co CTBUllOHBPHOll f.,:),ll;8J10D. IloKSS8HO, '!TO aa6nnna -
eMaR WBRllBSl·pacnpeJJ;eneaB.R. ocllllnl!Bpy~ sneyrpoaoB no saepr.BB cRO-
pe·e np.26nnlK8eTca K y611BB!OOlett (pmc. 9) 25, 27 • . . 

B § 5. 6 paccMOTpeau CT8UBOH8PH8.8. ?,Dnell& 1l 3ItCneimMeB.TalU,aoe 
zccnenoBBane reBePBilllll Mlfil B TeTpo;ne 128•291.nomisaao,'lTO xapaK
Tep pa60TH T8Tpona onpe.ueruieTC.R. BJIB.R.HBeM .llBYX KOHKYPBPYIDlllllX Bitna~OB 
B CYMMBPHYD ll1IOTHOCTb npocTP8HCTBElHHOro SBPMB B sasopax (K~Ar), 
(ArAz) ll (Az- BK) - :SK118]l8 sneKTPOHOB, OCUB111IBPYIJl!lBX BOKPYr 06oBX 
aaonoB.B BKnana sneitTpoaoB, ocU0nJIBpyioomx roxpyr o,uaoro BS eao.1toB. 
B _pesyn&T8Te,reHep8IlllR MIID xapBKTepnsyeTCSl aann'!BeM MBKCHMYMS, pac
TYmero C YB8llB'l8HB8M OTHOmeHB.R. (Ar-A2)/(A1-K) B CMemalOUlerocn B CTO
POHy 66n&mnx seaqeasn TOnmna aaonoB. 3KcnepBMeHTan&e!le pesyncTBTH 
H8XO]lRTCR B xopomeM K8'18CTB8BHOM cornacllll C pacCMOTP8HHOli CT8UB ·~ 
oBapaott MO~en&D (pzc. 8). 

§·5.6 llOCBRmea aKcnepnMeBTBilhHOMY ll ..,cneae;MY llCCnenoBBHlllO 
reaepaIUJn !&ill B nnasMOaanonaeaawc Tpzonax 30,31 • IloKSsaaa nep
cneA"TBBHOCT& HCll01lbSOB8HBR nnB3MOH8IlOJlH8BH!lX TPBO.UOB .D:n.R. reaepSIUJB 
MUI! C A >., l, 8 T8Kl!t8 .mm nony'!8HB.8. 69H'lBPOBBH~Sl Mill BB M.Bmean ,Il;M 

uenen YTC; nocne.naee o6ycnoBneao ·pocToM aanpmteaBR aa aao;ne Tpnona 
B Tetiealle 6on&meu '!BCTB llMllYllbCB. 0CHOBHHe E!lBO.llll 3TBX BCcne~OBB
Hllii TSKOB!l: 

l. 11?.menaac nn93MOH8IIOl188i:!HOro TpBona RBJ1R8TCR B03PBCT8Bll!eii 
~YHK!llleil BP8M8H~ (pMc. IO). 

2. C!topoc'l'& HBPBcTamrn aanpaxeann aa Tpno.1te (B saepr.ila Mtm) 
H8XO.!Ul.TCR B o6paTuon 38.BliCBMOCTB OT8TOMBOro BeCB BOHOBl'lllllOTBOC
TB nnasw. 
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3. Oiiiiiimir;iioe iiccroalll!e itii aas'Uii>onaiiu i10san o 3a.iiiHHiw.a 
aiiei>rerratteom i>ss8i>ocoi.i nospacTaer o sweei.riieiiaeu uacou aoiios a 
y!leu,foaieu iii aiiei>rifa. 

4. Il,PJ OJrtawair,aol wioraoora Wtesw (JtllJl l(OBKpeTHOro m.ineJ:tBH• 
09 reaepa,opa) M8KOIU8llhBH8 B8l11!1Wllll AOHHlOC tol(OB npenocxo.nnt q • ..JI. 
aaaqeaaa B (3+5) pas, 'll'l'O oornacyeToa c Y.POBHeM no,epr, 3neK'1'poBoB 
sa euon. af4)e!t'ra:imocT& reeepsnu IDl!l !0%-25%. 

H, aaP:Oeeu, .. l3 seltlll)tiamieu 3'.l.'Y r1l!IBY § s. 7 nepeqacneeu ooaon,.;. 
HHe pesyn&TBTH 1ccne.It0BBB.IIA OC B uenoM. 

IlleOTSS rnBBS O'J.'B8lt~BB no~ accne.ItOBBHIB reeepSW!H !.fifil B MSrHJT-
B0.1130.llll.POBBHB!lX .IU!OltSX 132- 37/ . . . . ~ 

B § 6.I n,Pl!OO.!Ul'1'0Sl aKOnepBM8HTBn&HH8 YCTBHOB!tl! paanaqHL!X ROH-
CTP,YP:W!tl - R08K028nE,BHe MH.ll C eecROn&Kl!Ml! paaHOBllltHOCj~ ~rH.l!THLlX 
aaonapymmx nonen, reeep.epytlUll!e cxo.nnrn11eoa R 00.11 Mlfil 3~-3o • 

B § 6.2 H3l10E6Hti aKOnep.BM6HTll no reeepE.tUHI Mi1I1 B HO:OOM uv;. C 
~BYT~eH,BM.B~ - noneM, 38MKHYTO~ ROH~nrypaUHB 'J.'llll8 "anenr,cna" (p.ec. 

. II). 34 .• TaKBn reoMeTpaa oOecnetU!B88T BIJCOKYD CT801llbHOCTb 3l18KT~ 
,POHHOro OOTOKB B MBllHe no,epn ero HS SHOlt. :'.1.KcnepnMeHTH llOK839P.ll 
canr,aoe B1U!ABBe 8Cl!MM8TPBB MBrH.BTHLlX noneil I H80ltHOPOltHOCTB reeepa
W!.0 nnasw HS pesyn&T.0PYIXIIYD aqlpeltT.llBBOCTb reee7~r,1 1m. Ibn,ytieH
HHe 3H8'18Hl!R. J~ l18EST HS Y.POBHe ~.-Ii. BeJUJqsa 3 ,37 • 

, ,§ 6.3 nocBnmea 2ccne.1toBaHllD reaepatIDB Ml ill B MlU. c Be - noneM, 
C02lt8BS8MllM TO~OM, ll.QOT8R81llU!M no tUl11.llHJ:WB'leCKOMJ KSTOJrY TBilS "Oe-
na1u,e ~neco" 133 ,361 (p1ic. 12). . . 

0CHOBH1:,18 peayn&TSTU 8TBX ICCl18ltOB8BBtt T8ItO:ruz: 
I. Bel!H'IJBU aneRTJlOBHHX noTepr,, B OCHOBHOM, onpe.1teM!OTCA tWBll

MSll&HHM. (A-K) paccToaaaeM a cnaOo saMCJiT OT J:Wyr2x napaMeTpos -
IIOllHOft ltll.0HU a q,opw SBOltB. 

2. Pacnpe.1teneime IIJlOTHOCTll TOKS B.l(Ollb oOpasyanett nooopxHOCTll 
SBOltB COOTB8TCTBY8T YM8H&meHBD 8!ppeKT.BBHOro A-K sssopa BCne.1tCTBBe 
OOeBOro ,ttpel~a B H8lt00l18H.0B Ha KPSD aneKTPOHOB. 

3. M9KCiaMSllhHti8 Il110TBOCTJil Mill! npemmeDT COOTB8TCTBYlllUl8 1i.-Jl. 
Belll!in!Hll IIPl!Mepao ltO llOP/1.ItKE! l! · eapacT8DT C YB8'11!'!8Hll8M ,nlll!HH .llM -

nynr,oa ll KBCCH BOHOB, 'I'l'O yRB3HB88T H8 cymeCTB8HHYD aenTpar:B38lU!D 
aasops qon& MSrHJTHLIX canomn: naaan B np:,uecce J:U)ellqa aneKTPQHOB 
(CM. pac. I3). :,X0nepaM8HTH IlOK839'1l! BHCOlcyl) CTeneer, Oenm,cTnqec
KOA g1:neycapollltlil, .nocraranneP. (80-90)% OT reoMeTp.aqecKo~; x.n.n. 
reeepswra Mlm .nocT.arano f57%. 

PaaaOBBltBOCT& MIUI c Kato.nou TBna •oeuqr,e xoneco" 2 B.c-.-aao
upymu MSrlHBIDI noney PSOCUOTpeaa B § 6.4. llo,ItoOawl Ml1,U p80oTS-
8T ea Clonee llWOOBON ypoBne anenpoeHHX no,ep& (aa cqeT aea~eanr,aof 

IS 
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DCTl!JlOBKll) as aeo.It, np.BBOJll'il!UU: K ero pasorpeB,Y s o6pasoBBHBD mms
i.n., CHY:lt81ll8fi BCTO'IHBKOM.BOHOB, llL!eIIIUIX np.epo,ey, Kalt ,ItecopOBpOBBB -
Hlil'. ra3oB, TBit B MSTepnana atto.Ita ( A / f ~ I). Bemr•mea Y.1tenr,aax 
noporoBIJX seeproBIOia.noB, npB:OOJll'il!U!X It oOpasonamm nna3MU, YMBB&ma
DTCJi C YBe'1ll'l8HH8M BHJrYKUHH MBrHnTHOro II01Ul .0 OK831lBBDTCll 3H8'iBT8ll&
HO MeH &me pac'ieTHUX ( 0, I + I bJ c1l • ) , qro, CB.lllt8T8JI&CTBY8T 0 
"OpeJOOieM xapaKTepe~ 3l18KTPQHHUX IlOTOKOB llOTep& •. AMrurnTy.It!l reaepnpy- · 
eMwc Mlfil np2 B.; { 2 BKp · npeEHl!lam cooTEeTCTl3Yll!lll8 q.-JI. 3HB'!emu1 
B ?-I5 pa3 B 38BBCllMOCTlil OT BTOMHOro E8CB M8T8pB8118 aeo~a. 

H, H8KOH8U, B § 6.5 rrepe'U!ClleHU OCHOBHU8 pesyn&TBTH n BHBO.IU:l 
no reaepau,l!n mm B paccMOTpeaaux KOBKCnanr,emc Ml1,ll.. 

Ce.1tbMBn rnaBB nocMmeHB llPBMeHeHirn mm B fMC ,ItJIJi HBKBtiKB raao.,. 
BUX nasepoB. 

B § 7.I li3Jl0~8Hll OCHOBHlle nonoxeann T80P8TH'l8CKBX MO~enen HB
KB'!Kl! ra30BllX na3epon ea npnMepe aecron&KllX ra30B!iX CMecefi Ar- - N 2. 
n Xe _J1r - CCli. (nBOo He - fo -C({4). OOcyimamcn npeBMymecT- · 
BB HBKB"llC!l ra3oBUX l1836P0B C IIOMO!llbD MJfil no CP8BH8HBD C ,JUJyrm.m 
M8TOJI8M0 H8K8'!Kl!. K JIX 'U!CllY OTHOC.RTCJi - E!lCOK9R TOPM03H8Ji crrococ5-
HOCTb Man n,cooTB6TCTB8HHO,BllCOKSR Ylt8llbH0.R MO!UHOCT& H8K8'iRl!j 003-
MOiKHOCTb .IICUOJI&30E8HilJi B CBH3! C 8Tl!M nerruix Oycpepaux: rasoB; Oonee 

HJ!3K03HepreTB'lHHll Cil8RTP BTop.0qamc 8Jl8KTPOHOB. 
:1tcrrep.0MeBT8JlbHUe YCT8HOBKll, ncnonr,3QB9Elllll6CJi B 3ItCilepBMBRT8X, 

Oill!CBHH E § 7.2. LeHTO'iHI:ru AUG reeepnpoEBJICH c llOMOl!lbD meneBBnaoro 
eepaspym,eooro T8Tpona, K.n.~. IlCilOJlb30B8HilJi nyqKS B KOTOj)OM ,ItOCTH
ran 75% 37 ,39/. Cxo,n,qnmfic.a !,till reHB.P.llPOBBJICR B l<08KCl!8JlbHOM All1.U c 
OC8BU?i pacrronol!teHBeM rB30BOil KIOB8TH 733/. Bo Bcex 3KCnepHM8HT8X nc
IlOl1&30B3lUlC& nonepetIHBJi H3Ita'IK8 (pnc. 14). 

B.§ ?.3 .1taao.on2cattne aKcnepHMeHTOB n ocHOBH~ gesynf:iTBTOB ea
:icaqKH Ar- - N2 c IlO!JOt:l&!> r.mc W, o+ , Hi , N+ 3 /. PasMepa na
sepaoro Jl7'!8 COOTBeTCTBYJOT pac'!8THUM npoOeraM .l!OHOB COOTB8TCTEYDU!8-
ro COPTB 3r/. IloK838HB .B03MORHOCT& ICII0ll&30B3H.ll.8 KOIDI8KTHBHO yc-
KopeBHHX cryCJKOB BOHOB lt]!Ji 3THX Qenefi. . 

3 § ? A nsnoaeHH pesyn&TBTU HBKl'.JqRl! Ar - N2. na3epa C IIOMOQ&]I) 
;;i:in, I'6He,;mpyer,ru:x B Olll:lCBHH!:JX BHW8 YCTBHOBKBX / 4o ,4I/ • BltpB'l'Ue OHil 
TBKOBH: 

I. K. rr • .;1;. nonauv. ( OTttowemie 1ra3epeoro aaeproBllXo.n:a K none on 
8!lepnm J:OHHoro nyqKa) reaepau,l!Il npe:EHW98'l' COOTB6TCTBY!OOUl8 B8Jllltt0HU 
np;i H8K8'IB.e ::ineitTPOHH!lM IlJG"KOM ll B OilTHMj'M8 COCT8BJL48T -::::2%. 

2. Ib;ryqeaa reaepaUHR Ha BCex 4 JlBHlIRX 2+ CBCT6!JU MOJIBKYllii 
830TB ( C _., B } , a Tl:llO!te CHJi'?.1'18 caMoorpaHB'ieHllR no HB!:HBMY pa6oqe-
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MY YP0l31il), '1'Blt, "!TO lU!.1!'1'ell&HOC'1'& reeepBttB.ll COOTBe'1'C'1'Bj'e'1' ,ItlI.llTeJI&

HOCTJI BBKB'Iltl'I. 

3. C YBe.JUlqeaBeu'oomaocTD MillI HB6JIIUIBeTCR y:sell.llqee.lle OIITBM8Jlb

H01'0 conep!tBBHB N2 B cueCl! Ar - N2 BO BCeM .IU1Bna30He a1tenep:eMeB-

TSl!&Hmt saeproBltllaitoB BIUIOT& no W -::: I WcM3 (p.ec. I5). 
4. Ilp.11 ilpeBHl!lee.au y,nen&eoA M'.lt:IHOCT&D BS!t8tm.ll nopororof BeJU!qB

BH ( W ~ 0,3 l!Jl/c-,r) nony11eaa cBepxreeepattBs. 

5. licnon&30Bae.ae Mlfil ltllF. HBJt9qJtB Ar - N 2 . 06ecnetU1BSeT orrr.l! -

U31l&HyD paOoTy H9 cymeCTBSHBO Oonee B.B3ltBX lt8Bll8H.l!.RX, qey B cnyqae 

3ll8KT,POBHO-ny,umroi! H9K9'll0l (B ltl!BII930He I+3 9'1'M). 'i< 

§ 7.5 noc:BJ1cee HBKB'llte c noMOm&D 1AltI,;~1tCm,1epaoro rul3epa Xe Cl 
C P~3lLl!qHijMl'l 6y~pemm rB39M.iJ. Ho:BHe pesyll&T9TH !pO!)MYJUlpymc.R H.ll-
~e /42,43/: ~ 

I. ;1ccnenoBaHil sa:Bllc:ewcT2 s¢r'eKTilBHOCT.ll reeepauirn XeCl -
na3epa OT rronaoro aa6opa napaueTpoB MZTI .ll Bh'"THBHOil 06nacT.0. 

2. IloKa3aeo, 'ITO npm..rneee.ee :,ran .!Ill.fl aa1ta'!Kl1 Xe Cl* oOecrre'Ill:saeT: 

a) OilTBM!lJI&HyD reaepa~D ea JpoBH.fiX E9BJI8HB.R CM8C.ll ,:::: B 3 pasa 

•MeH&lllllX, qeu B cnyqae 3ll8KTPOHHO-ny'IBO:OOll H8KatIKR; 

"·· 6) .llCilOJI&30B9H.0e nerrurx 6yqiepawc ra30B C M8H&I!l.0M C06CTB8HHl1M 

no1·nomee11eu; 

B) paOoTy B peDJMe c.aepxre::epawrn. 

3. ilccne.IIOBBHO .RBnea.lle cpHBa reHepaUIJ.ll, o6ycno:sneaaoe "nepe

rpeoo~" CMec.z npD npeBl,!l!!SB.0.1! Y.lI81lbHHM saeproBitJIB.ItOM OllT.llM91l&HOll 

Bell.ll'tmlil:I. 

0CHOBH!i8 pe3yn&'1'8TH pa6oTH, BKJlDti9Dml:le 06aapy~eeae, .llCCll8ltOB9-

BBe, llp.llMe~ea.ee HO.BUX HB118H.I!~ H pa3pa6oTKY HOBHX YCTponcTB, C:SO.I.RT

c.s It cne;zymieuy: 

I. Pa3pa6oTaB, coopygea .e .ecnon&30BSH B sKCnep.eMeBTax ycxop.e

TeJI&BO~JI.llaraocTBtJecKBff ROMIInexc, BKJIDtJS!llllltt B ce6a aaaoceicya,mnrl 

ycmp.eTenh "B:EPA" 11 MOJI.ll~U.0J)OBSHHYD Bepc.l!D YCKOP£TeJI.R "'.:.'or:yc" , a 

'1'9KEe · Cll8ttB8lU!3.l!p0B9BHUC .neTeRTopu ltll.li per.llcTp8ttB.I! Mi!TI, :.i;1c, P:}II, 
ll TOM <mcne: 

a) 'npo6eme cne1tTJ)OMeT,PH, 06ll8.It81X!l.1!8 WJ,POBOtl. HOBB3HOi! (nony-

~8BO ltB8 BB'rOPCltIIX CB.lllt8T81IbCTB9)i 

6) Boaaue npo~noueTpu; 

:s) C8EitHOBBpOB9BHHe, R01IJI.l!M.llpOB9HEUe !l~; 
r) Cl'lCTet.m ltJISl sutepao-SKTBB9q.llOHHIDt .BSMepee.eff; 

ll) It8:110p.!!M8T,Pll, paOo~alllll.lle B yc.nomrnx .BHT8HCBBBOro ll7I93M006pe-
30B81U!.B; , 

e) 3:UeKTpoHHO-OIITIAecruie Cl!CTeWI .ltllBrHOCTl!ItB. 
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2~ Bmronaea nolllml :irow.neitC Bcc.ne.noBStmi! no reae,PSD;Jm •MW! :a 
OT,P8Rl3T0JI&ru« C.llCTE!UBX, B TOM.'iJ!!Cne: 

s) BIIBPB!:le ll0lt838HO cymecTBOBSH.l'le ltBYX peli:BMOB paGo'!lYOC-cBna
HOTOqaoro E cna6oTOtJaoro, sa:s.l!csmmx oT 1toaeypenTaoro :aRJXe~a npo~ec~. 

COB liBKOIIneHM .0 aefiTP8lUl38nJl.~ DPOCTP8BCTB8HBOro 38p.Rlt8~ 

6) BIIeparn npennoxeaa H 11ccJie.no.BSea reeepaUBJl Mml,ltBit s -reope-: · 

T.llqecKOM, T8R .B SKCnep1uaeBT8JI&ROM a~neKTax B. HOBOM RllBCCe oc ( B 

tJacTaocTll :a acBMMeTp.lltUIHX · Tpllonax ,:s TeTponax); 

1:1) nonyqem.i aoBUe pe3ym,TBTH IIO reaepawu.s Mill! c A > I :a nnas -

MOHBilOJIBeHEn.tX QC; 
r) pa3p860T8H H OIIT.0M.03llPOB8H ao:sul! KJIBCQ oc, oeiecneiurnamtl'lll 

Clonee BUCOKzfi R.II.Jt • .I! pecypc paoont, 06na,uam,t.0il Wlpcn.:oi! aoBBsaott 

(nonyqeao qeTupe aBTOpcruix CBl'l.ne:ren&cTBB). , 

3. BunonaeHH lilCCll8.lmB8HBJl I!O I'8H6,P8ttBJ! Milll B KOBKC.1!18ll&BHX Wf.U 
c 6anm1cutieCROM ~IcyC.llpomroii, B i'OM q,BCJ!e: 

a) npenno'l!(eH HOBhtli cnoco6 co3.ztaH.ll.a .ll30llll.PYIOOl.ero MarHBTHOro no

M rryTe~ nponyCK9H.ll.a CTOpoHaero TORS no O.lU!OMY .1!3 3JleKTPO.ItOB .tmo.na; 

6) pa3pa60TBHH, coopylK8Hll .ll ¥lCCl!8.:J:OB8HH MHJJ., o6na.u,e!OOllle ,.mpo -
BOU l!OBZ3HOZ (nonyqeeo tJeTupe BBTO,PCKHX CB.ll.It6T8llhCT:Ba); 

B) noKasana B03MOltHOCT& 3qxp8KT.llBHOii reaepart0l!i Mlfil c A>> I; 
r) nonyqeau HO.Elle peayn&TBTH IIP.ll lilCClleAOBaHlW sneRTpoHB!lX ll0-

T6.Pb a sapsutoroa aezTpall.llsBD.llB nonepeK MarHRlT!toro non.a. 
4. Bunoruiee ttBKJI .eccne,noBBIH!ll KOlllieKTUBHOrO ycKopemia EOHOB B 

H6HTP8llbllOM rase B .BBKYYMe, !, TOM imcne: 

a) BIIepme ll,POB6.It8Hli 3RCnepHM8HT0JlbBlle lil3MepeaB.a KB83lilCTOT.ll

qec!UlX YCKOPJlll!Ut[ non&ii .ll pa.lJ,IIBJI&HO aanpaBneHHllX llOTOKOB MOHOB, 

B03HBKBKY.lUIX B ll,PBSHOltBOn 06JI90Tlil np.ll .llHl!tel:tD;IIE P3II B eeiiTpBJI&HOe 
npocTpBHCTBO lij)ei1lpa; • -

6) npeJU[o~eR e.II.llab!ii no.ItXo.n K .a:sneH.llJO KOIDieKT.llBHOro ycitopeim.a 

l;!;fC B H8liT,P8Jl&BOM i'ase • o6be.ItBMmulil noney10 CO:SOicyllHOCT& aitcne~ -

MeHT81IbHllX pesyllbT8TOB, 

E) BIIepwe .l!ICCJ18lt0B9Ba 38:Bl'lCllMOCTb 3ip%JeKTHBBOCTll YCKOpea.ll.a 

::::1::: E C.0CT~r.iax C ll3011Elpc)B9HHW,i.0 3JieKTPOllBMB OT ll,P8lll-l?,mJlII,CHl:DC xa-
· ,a ,,. 

paKTep.llCT~K YCROP.l!Teru.; 

r) npe.ztno-ge.a crioco6 ynpaBneHP..R npon;eccoM reseparniz aao,nao:i 

llll83MU E 3T0X CMCTe~.1ax, . 06na,nanu.11n MllPOBOii HOBmsaoti (nocy•rnao B.B

TOpC!We ca.l±eTen&c~ooJ~ 

5. Brrepwe ocymecTBJI8Hil C IIOMOill&lO Mffil: 
a) HBR8'lK9 E reaepauna JIBsepuoro ¥l3JIY~eHDR B naaepe 

c Y.e -Ar -CCLi. ); <Xe-He - CCL4 ); 
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O) reaeps~Jl8sepaoro·asnytteHBR as 4-x 1lll!U!l'IX (0-0); (0--I); 

(0 -2): (0 :..-3>; 2+ cscTew ooneicyn:H ssoTa ( C _,,. 3) B Ar' - l't'" xs

sepe.; 
:s) tlBKJl .BCClle,ltOBBHBtt 38Bl!C0MOC'rl! Ji:9PBKTepscT.ZK reaepaxarn ll3ey

-qe1i.B.lf OT ·naP9MeT,POB Mlfil B YKB39HHWC wme rasoBID: CMecruc.; 
r) 7!83~PH8Jl reueparuiR Oes pesOHBTOPS (O.ItHOll,POXOitQBSR reaepBlll!R) 
6. BnepB!le ocymecTBneliu aaKSttKB s reaepart2R xssepaoro llsny'le-

mm B CMec.e Ar - N 2 c nooomb!'.l l!!OHOB He• , · N-t- • KOnneKT.e:eao ycKO-

peaawc B aellTpan&HOM rase. 
T.o~:. BUIIOJIHSf!Bmf no.rt PY~OBO.ItCT:OOM BBTOpa KOMIIllSKC .eccne.ItOBB

B.Ba., BIOUJ'l8D!!UIH paspaOOTKY HOBliX ycTpoUCTB, · upe,m:TBBJTJl.ST coOo,. HO
:ooe nepcneKTRBaoe aanpa1,nea.ee c.en&HOTOtttton sneh"T.POH~K!l - nony-qeane, 
BCcne,ItOBBHBe l! np.eMeaease MOlllHhlX ZOBHUX IIY'll\:OB B .::tEO,lllHlX ll JtPSliqx)

ll!,IX Cl!CTSMBX BSBOCSKYH.ItHwc· Cl!~bHOTO~HUX ycKopnTenen. 
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Pee. 2. CxeMa JKCnepMMeHT8nbHOi 
ycTBHOBKB .ltllR 11ccne,nOB8HIH! KOn
neKTBBHoro ycxopettll.fl MHC B P:.JTI, 
Jij)el!~ylJIIleM B ttel!rpanbHOM ra3e. 
I. Karon,2,Atton, 3.IToRc PoroD
cKOro,4.ITpoOe~ttul! cneTCTpoMerp, 
5.AKTBB.llpyewe MMWeHM,6.Tione
petJP~l! MarHllT, 7 .Pa3JWMTenF,H8R 
nnettKa,8.BpeMR-nponeTHue ,naT
tJHKil,9.Ilpo6egttul! cneKTpoMeTp 

. BOHOB /15/ • 

.. Pac. I. 06u!BR cxeMa ycKope
TBJIR "BEPA" /5/. 
l. 0cHOBHOl! KOMMYTBTOp. 
2. JlOJl. 
3. ITpe,neMnynbCHUl! KOMMYTBTOp. 
4. ,11.llon ycKOP8T8nR. 
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Pmc. 3. 3aBJICBMOCTb noporoBCli 
Ben.ll'lllHI,! (]u~/ Jnp ) t COOTBBT
CTBYIXIIe~ Haqany YCKOpettMn ~OHOB 
B BKCBEnbHOM HBilPBBnBHllB,OT 
saepr.1!11 ilHl!t8KT!lpyeMWC :,neKTpo
HOB. x - / IO /, e - /12/, 

• I • ..e ::n~:~:i .. :~-c~:c ~~ t,. - /?/, o -/II/, + - , 8/. 
C 4 5 :w. ·:~; . 
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Psc. 4. 3aBBCBMOCTf, .ltB8II830HOB rB30BOro 
.ltBBneHHH,B KOTOPlDC H86n1C1Ita8TCR ycKOpeHB8 
BOHOB,OT BeJill'UlHI,! (]~~* /Jnp ).HstJano 
H KOH8U OTp83KOB GOOTBBTCTBYDT B8,PXHBMJ 
B H8EH8MJ itaBnetten cpuBa ycKOpeesn MHC. 
I. YcKOpsTenb "Tottyc",ra3-.neATepaA, ~e 

- I MaB.2. YcROpHTen& "BEPA",ras
BOnopo.n, le - 0.33 MaB /12/ • 

r 

,._., :,s ~-- - tO .c 

D•
••••• 
/1• 1d/t•l 

P.l!c. 5, 3aBHCllMOCTE. MBKC.l!M~lnbHoro 
noTeHl.lliBna (e'fg / Ge ) Ha q,poHTe 
P::JIT OT BpeMeHP. npe RHEBKUHB nyq
KB B nonynpocTpBHCTBO qepes 
383eMneHHYD rrnocKOCTb /18/. 
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l ~= ef'si/f.e L_ _____ _ 
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I 

G GJ ,•_.,_ __ . ·-- rfn. I 

'. ', ,-p ---, l!l( ! ~ 
! \ !='7 • 1,. ,,, . 

Pee. 6. CxeMa 3KCll8pBMeHT8 no KOn
neKTHBHOMY YCKOPBHBD HOHOB B BBKYY
Me C O,IOIHO'IHUM .ltH3n8KT(lil'{eCKHM 
8HO.ltOM. I. I'a30BU:i npe,WIMIIJ RbCHUi1 
ROMMYTBTOp,2 • .ilfl3118KTPBtteCKBR 
BCT9BRa,3. KaTo.n,,4. Aeo.n, 5,CI.tHH
T.l-i1!JlJITOP, 6, :Jitpae a qliln&Tp,7.Mi,
~eHb, 8.Cepe6poaKTBB8U00HHl,!H ~STeK
TOP aeV.TpoHOB, 9.Ilpo~eTHUe .ltBTtU!IK.il, 
IO. I1po6egeH8 CIIeKTpOMeTp SOHOB, 

II. CuaHTBJl.lVlrtlOHHlift .lt8T8KTOP C 38-
lllilTOfi /20/. 
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PEc. 7. 3aBBCllMOCTB KBTOJlHOrO 

TOKB OT TOJlllU!HH SHOJtB.CBMMeTp.l!q

HllH OT,ycKOPBTenL "BEPA" /?/. 

A-K ~ IO MM, AI-qonr,ra - e 
-"- = 20 MM, -"- - 0 

-"- = 20 MM, nonH3TBneH-·A 

-"- = 25 MM, -"- - Iii) 

-"- ~ 15 MM, 8lllCW!Hl<l3,ipOBBH- - t:. 

-"- = 20 MM, Hll~ M8i1nap -a 

P2c. 8. 3BBHCEMOCTb HHTerpan&Horo 
14 

t.J-10, 
• Il<;)TOKB IlPOTOHOB OT BenBtIDH!l Ar-"2 
3a3opa B TeTpone .nim pa3ru,qtt~ 

saaqeHB" A1-K: 
0 -Ai-K = 30 MM, 

O - -"- = 40 MM, 

l>. - -"- = 50 MM, 

A - -"- = 60 MM. 

YCKOPRTenb "ToHyc" /22/. 

~: . 
:: . 

r~ 
ff1<~ 
!!./-- "· } ·-. 
t ·~~:tr- .. z.'-" 

je~/1~4/l . 
''h\. ---J/Je1.in PH_c. 9. 3aB!1CBMOCTb je/ie'4..IJ.., 

;:1\\ f · ~j.l Je
4
n J~ ljetUI :n711l ac.11MMeTp0,rnoro Tp.1io.na 

:· \ ', f \ " 1T cpenHero 1:rncna nepeceqeHuil aHo-

,.l , , na ::rneKTpoHBMl'J.Kpnmrn I ,2,3 cooT-
.,l . ,, ' 
• 1 ,, ', i38TCTBYDT rurnei1UIIM B03p8CTB!Ollle!i,no-
,.., '" ' '~, ', CTO.f!HHOH n y6unaromei1 ~YHKIUH'IM peen-

" 
,, ' 

L '::=-----~-=-=-;-:-;5 pe,nene!IHR 3Hepr,rn OCUllll71Hf':,'i0'UllA -~-:.: _ =~ sneKTPOHOB.TO'iKli C YK838HHl1MJ.l Ollill6-
==~~---.,----,., K8?.W COOTBeTCTBYIYl' 3KCIIep.iMeHT:,' /25/. 
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Pl!c. IO. BpeM8HH8.R 3SBl'ICIJIJOTL 

3KCll8PBMeHT8JlbHOro 2Mll8,It8HC8 
Illl83MOH8IlOJlH8HHOI'O .ItBOi1Horo 
.lUlO,ItB ltf.JI·pa3)l;lq!lwc llJlOTHOCTel 

B COCTSBS llJ:!83Mll :I. A "' I,II= 
2·1013 OM-3 ,2. A=I,n=4•Io13 CM-3, 

3. A=I4,II=4·lOIJ CM-3 /30/. 

P!!c. I~. 061il,ll~ Bll,n M8rHIITUO

H30JIHPOB81lH01'0 .nHo.na C 

noneM H KDTo.noM Tmna "6emiq&e 

Kone co" 1361 

jl":c:wa .. ,ti: 
1,« . !'"C.i : i.l•:ww 

-, , I .• <----y-- " , lf-f::-•• , •. ·.•== ~Y- ;:) 
;::::e; \tlf{., - I<'!'·, ... ,. ~ ~ .. -~:~ .. J 

·=-,:::> C !}· -:.·:-:i:; .:·,,. 
,....__.,,_ ...-,.._/'J.i_~-...:::.:_~ I '.~,..... ~ j 

. . .I/ 

~1/ 

P"c· II. 06atH~ Bll,n MBrHHTH0-
!!30Jlll,PCB8HHOro .lUlOltS C 

noneM T!!na •auenLc2u• 1361. 
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PDc. I3. ·~3t1B1r1c1r1MocT1> jL /ji. JIB n,m 

.!U3YX 3H9'leHl!R .nn2Te1Ib!IOCT1'l IrlM

ny n1,'ca OT B81iil'llrlflll Be / BKp• 

I. t Ir!MII = 80 HC, 

G. 't l!Mll =- 40 HC /39/ • 

~•--~,~ 

?He. I4. CxeMa 3KCnep1r1MeHTB 
• no H9K0'll<e Ar- N2. Ir! XeCI 

~; ~ -·--~ ~ 
r.,n lT_ n-rl 

., 
<J 
E ... 

na3epoB npOTOHHUM ny'IKOM B 

T(rpo,ne co meneBirl.JtHW,! He

pa3pymaeMUM 8HO.JtO~; ycKOplrl

Ten1, •ToHyc" /4I/. 
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11.J ·":i• 
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f.C 

c.s 

0 !O 20 30 o/o Ni 

PDc. 15. 3alll!ClrlMOCTb na3epuoro 

3!18PI'OBllXO.lt9 (OTH.e,n.) OT Y.Jtem,

HOI'O 3HeprOBK118.Jt9 W ,iL,;/cM3 2 

napUHan1,uoro .naBJ1eHir1Jl N2 .U11Jl 

PCMecm = 2.2 B'nl. /42/. 
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