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SaniitTa. ,ItH008PT~Hlt oooromrcn "~" ·~ !978 I'O,t:\a 

B 1•f5Jo,, ttac0B ua aaoo,ItaHIUf cne11HM1t3Hpo:eaimoro Y1teHoro OOB8Ta 
,ll,047.0I.05 11,PH J1a6opaTopHH HefiTpOllHolt <pUOIIRU H Jia.doparopim. 
sr,ttepmlX peatt4HA Orl1,ewmemtoro liJlO'l'llTY'l'!l. 1t,ll8pHllX HCCJIO,t\OBaitllfi 

(l". ,ttydm1- 'i!ooKOBOROff 06.llaOTH). . · 
C ,!\HOoeprlll\t1an· iiomo o·:maRoMHTbOJt a Cin6JI1t0Te!t8 o~m. 
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AKTY AJIIBOCTI, TEMU. Boauolll!OCT~ ooa.qamm 8,t:\illJ08 HenpoTimope
quaoA UO,t:\BJIH npoQecoa .qeJieHllil n,t:\ep, onpe.qeJieHHe ioro, Krut npoTe
KaeT .qecpopuarvrir COCTSBHOI'O Jt,t:\pa, Ha RaRO~ C'l'a,t:\HU AElilJOpuaqm( ff }(8.R 

pemaeTcst ace l!Horooeipanue odpaaym1Hxo11 OCROnKoB ,qeJieHM, KaR ouo 
38.BHOU'l' O'l' H,t:\Spi!olt CTpyKTypu, T8CHO Cilff38.HU C A6TMbffiDJli HBMepe
JIWUll! pacnpe,t:\eJie!httl OCROJIROB ,t:\8Jl611llil no uaocau, 8HeprHnM H 88.pl• 

.qaM H C yc'l'aHOB1!8HH8M TOtti!08 KOppe,m:qHH M8lK,Il,Y 8'l'm.lH B8JlHtlHliaMH. 
IlpooJie!fil pa3Ba'l'llil n,qepaolt auepreTllRH, D 'tla0'l'HOC;'H1 BOQp00U 

Pa,t:\lf!l.qHOHHOB O'l'08KOC'l'lt pi,qa ROUC'l'P:{KQ~:nnrux MaTepitaJJOB lf npeoeipa-
30B8.HHJI n:;iwptton rmepI'liH' · 38.,t:\attu ,1\STeRTapoaaawi ocKOJIKOB ;te.nemm: H 

,qoaHMeTpHH. o6ycJiaBJIMBam m1tpo1mlt m1Tepeo R · Hayttemm npoqecooa, 
npoTSKanJ\ILX npu B3aauo,qe!ton1i1:1 oo:itciJlKOB a npo,eywron ,t\SJiemm RASP 
0 DEJ1!8CTBOM. 8TH HDJI8ijWl HHTepeoau Ii B CMBH O H8,f.\OOTaTO~ttolt Uay
tl8W{00Tbkl npor.teooon, npoH0X0PJl!qliX B 0JI0.ll!lWX aTOUHLIX 0H0'1'81laX ttpH 

OTOmtHOB8li!i.fIX O aeI4ecTBOM, H B03HHRalQl\lfX np11 8T01t H3M8li8H~ l3 

c'l'pyKzy:pe aeniecTaa. 
O,wiano, ueToµµ, np1WeMei1,ue npn HBYllemm BTHX aonpooo:e, ue 

noaBOMJO'l' ttonytta'l'b 11eo6xo,Wll,{.ble ,qamme o ni:_,coxon 'l'0ttH00'l'l,~ H no.11 .. 
HOTOR O,ll.HOBpe1.!8!iHO. 8TO oC>yCJIOBHJIO HllTel!OJ.!BHOC'l'h p;l.00'1' no 00B8P,

lll8HCTBOBamm Oyn\eC'l'BYJl1'HX H paa:pa.Cio'i'1te !Ioawc ¥£l~OAOB 11ocJI0~0Ba.tiM 
CB0RCTB OCKOJIROB If npO,ItyRTOB ,I\8JI6Hllil H).\8p Ii uayqeHi~ B3tUU!O~Olt01'• 
BWI HX C B81ll8C'l'BOM, . . 

0.1\liID.IHS Haudonee nepcneICTMilHUX B aTou oTuomeiflflf Ha.M !lpe.I10-

'l'a.BJI.fleTCJI ueTo.q OT:tmoneawt u.eaaue,rvre~ npo,tzytt'l'o:a · ,qeiteaim fiASP D 
OJI8ItTPHtt801{0M H Mat'ttlf'l'HOM TTOlIIIX,·l(O'l'Opml nosao~eT 8(\ ltOpo1noe· 
BpeWI'nocne an'l'a ,I\8JI8HMlt (cikOJIO.I l!lt08H Dplf AJUWa· eyTH nponeTa 

HOHOB UOpI,t:\R& !0 M) oeriap!f1?0pa~1, B ~p00Tpa#CTBO npom~u ,qeJie#Hll 
O,D,liOBpeij8HlIO no uaccau, anepr1mu ~. ltOl!HW saw>W,u;. 0 BllCOl(Oti \'OlJ
HOCTbD OnpEl,t:\eJutTb. 8'l'lf · »en«qmru/'a. faiata BWCOAA ijp0,tzyK'l'OB 'AOJI81JH..j • 
Opµatto,. fill IinepaMe paepadoi~o~ ~ !964 i,~ B tPr. l!'O!l'~OllJt8 rattoro 
'l'fma µo pt,uy. Iljl~lilt ~ CllltOBUl:lllX ti BUCiOl)Otf Ol{Ol'i)~ OTJ<JIOW[~HX no
Jteft, dwra noJIJ4eiia HBDliCOKaJt ~pe~flli ~n,~0()(1;1octb. tfTO noaB,O
JllUIO f pono,qwri, axcnepm.tef!'l'H -;ioiliiuo O OI11)£!Hlltt8lililJU QlfOJIOU ,CflJtapu-. 
poaammx OJ)OJ:1.YRT0:13 ,ll~Ji8Jtl1!J raae~o~ l'PYJ1tu4• ~To· O~yo4onu.tto· HS0(i¥O• 

,tµruooir& Aaitb1{eflmett paopatJo,ua ~tor.P uetO'Aa. . . '. .. · · . 
lJ,EJJ}, P~roru. I{GJlb!D: ~tott J)lldotu f!BJlllOTClt paspad05."l(8. H ooy .. •. 

~eaTBJI0HH8 trS'r0)ia oeqaJ)a1lifH J3 Opcld'l'pa.fforiie Jf03Wff!Wf3f1Jiruc flP0.tt¥Jt• . 
TOB 'Aenemm JrA8P no uarionM, a1teprIDi'u it noiunru Sl¼Jlfw:ui, npH OilJit\. 
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DP6¥6tlll0'4 113M8pemm aT~ B6Jl111Il1H C BUCOROit TO'{JiOCTblO, )!Jlll npoae- ' Ji 
,n.eHWI B nocJiepyKll\eM mupo1toro Kpyra nccJie)!oBaJmit B 06.iraoTu qilf3IDtl1 ,.I 
'ASJiemm n,n.ep 11 aaam.to,l\ei.\cTBtµt . npo,llYKTOB )!eJielllift o Beil\eC'l'BOM• 8Ta 
qem, AOCTl{I'eyTa paspa6oTRoit sa nap,IOA o 1965 r,. no !9?3' I', Macc
cenapaTopa .He3al.!6'AJlelffiW{ npo,nyKTOB .11eneHWI ll,ll,ep, COCTO.fflJ\Sr'O 1{3 i 

~OCJI8,]\0BaTeJthUO :pacnOJIOl!teHHIDC OJieKTpocTaTlftlSOKOI'O U MarH»THOI'O 
noJiei.\ H paono;rom:e~Horo.11a nyttue tteitTpouoa peaHTOpa, 

HAYt!HAft HOBJl3HA. Bnepsue paspa6oTaH uaao .. cenapaTOJ> Heaai.ie)!
;reHHwc npopyKTOa ,[\6JI8Hll.!I R)l,Elp,. KOTOpwi 06ecne111m npoCTpallCTBSHHyil 
cenapaLlm:> no)l,aur.aiaqero 6oJI~WHHOTBa npo.eyKTOB )l,eJJeHWi no uacoau1 
aneprwu.i 11 1io1mtlM aa~Ai:i.M no aceuy ,D,11anas0Hy oirux aeJiwtHH RB.H TII-\ · 
JmJioit, TM u 11ertton·rpynnu, np11 aosMOlltHOOTU npoaep,eHHJt Ha Heu · 
AOJII'OBpei.feHHUX 113Mepemtit 6ea y:xywnemut xapaRTepHC'l'HR uaco-oena:pa-
TOpa. .·• 

HOBLJ?4 B AaHHOH pa6oTe flDMeTca cJie,D.yl(lqee; npi-!MeHeu11e ~ ae
naPaLllUf H63aM6,l\Jl6HHhlX npo,IIJWl'OB ,l\6Jl6HHJI ffA8P CliCTSW H3 8Jl6KTpoc
TaTl11t6Ci(OI'O noJI!i qllJittH~lfl!OCROl'O ROHA6H08.'l'Opa. 11 08KTOpHOI'O OAlfO
po,I!HOl'O 1.,al'HWrHoro · noM • OTKJIOMIClfl. ux 11. om~ a. ripo·. ·. TliB. ono.nolKHUX Han
paBJieHwtx, Ci qioeyoapOl3:K,~H hepBOl'O ·. flO~A!(a n.o yl'Jia).{ 11 Oit0p00'fflM ij 

t,93 npoMelltyTOtiHOI'O q>OKyoa MeJKAY noJifIMlfi HOUOJlb30BaHrl6 Ma.JIIDC yt'JIOB 
'... ' ... : . , ' .. · . . ,·: . . .·. . . . I 

B ~TO~ CltC'l'~Mef paoroJtOllt0JJH6 .aJieKTpOcTa~HtI_eCl<Ol'O aHIUIM3aTopa O f 
ti:aCThlO B!lll\tfTU H iJarHl1THciro aHaJil13aTOpa Ha cita6llt6Hl!hlX Mexatm3Matm ! 
Bt.rcraaT<~ 'Al3;¥~ c~aaJtHWC TSJI~)!Q(a"*. KOTOpiie MOry'l' nepellefilaThOII no. . t 
KOJlee. 0 peJI~Ca.MH · papaJJJieJihHO ClOH Kll.lia.Jia peaK'rOpa; ROHCTP,YKqW! l· 
3JI8KTpo6'i'aTififoot<Ol'O a.tta.iI~aaTOp.l H tlpttl,feff8Hl18 B H8M aitpaHHU}!: ~Ha-

1 

~piu,ir O mipo1tili.m. ll!8JlffM1t DTHOcWreJibHO M8)!(8neitTpoJ\HOI'0° aaaopa; 

pa~~(50~1:a 'ABYllOJmp~o~~ ~~aeiHJilt3Upoa~or~ BllfiplMH'l'SJUI 'c ttJirunioil f 
~r~~itpon,~o~ ilttcottor~ ~l\rt!=f!lltElHM t. n,oAaslleuo:o Ha nnac~u~ amiKT• . i· 
poM•a,•meo~~I'~. att~asa,rop~~. ~p~eHe~nte B Maoo-cenapaTope paapa-

1 
6oTa.ruol'o MOHHTopa ~eftTpoftHorb 11Y11Jta ltenpepuauoro Aeiio'l'BHJt, ooy" , 
illeOTBJIB»UE3 sriepaae B MlipbBOit rlpaKTttxe oenapaqim .npo,WKTPB ,lte.lle-
HV.it. haru,ott ~pyrtrtlli pad~!SOT~a HOBO!'b MeTO,[\a onpe'A8JI8Hl1R 110mtci~o 

3tlpi~.a Jlij}t~. M/•, e no ~BHcJOTJ{ u!t1ttteitlt1¾ M/e paa. ftOO'l'.·0,1'0fI.ll!ifX .Jimt. lrll . f 
cnexTpa. . . . . . . . . .1 

: ·• t:: · .. AI1POBA!.lllii PAMH, Marrepmuw. pado'!'a. ~ot<Jia,I\b!Ba.iIHcii ita BceooJl
aitou ceMf!Uai:,e ilq 4llf31fae 'A8Jl81Ubi R'ABP. (. ~aa t . OIJ!iHHOtt '' 1972 r. ) if 

dwnt hpe)(CTMJieiiu Ha YI!! Me~HapoW{cifi 1totttpepehQ»n no Hotmw.t 
yciop~ii/eJniti: id.iaco:;-denapaTOpaM ( inoB)\8 i llfu~WI i 1973 r,). Octioa-·.;,,:; ..... , .. , . ' ··~ 4 .~ . . . . ." 

i111e peijyJibTaTu OO)l,SplltaTcJl B 6 ny6JI11lt8Ll1VlX. 
OBbEM PABOTH. )\11coePT~1w. oooTo».T Ho BBe,l!eHWt, 5 r;raa, saitm>

qemin, cnucita qaTupoaaHHoit JiltTepaTypu Ha 182 Ha11UeHoaaH11li u npu
Meqam!ll u 113JlOllteHa tta 136 cTpa.m~ax MaWHUOfilfOHOI'O TSKOTa, CO,l!8P
lltllT 53 puoyHKa 1t 5 TaC>JIHI,\ Ha 65 C'l'pal:Jl~ax. 

CO,nElllAIUlE PABOTH. 

B Il e p B O n I' 11 a B e npone,n.eH o63op LISTO,D.0B lf3y1!6HWI 
caol'lcTB OCK01Ilt0B · 11 npo,nyKTOB )l.SJIOHU'l l!,lJ,ep, OCHOBH06 JlfflfMaHl18 y,n.e
Jl8HO MSTO,Il.a.M OTKJIOHSIIWl H88&!6AJI8HHhlX Ilp0,llYltTOB A8Jl8HH!i B 8Jl8KT
pll.'40Cltl!X a 1.iar1:111THWC fiOJiftX, P~HOXlfMlr..JeCKHil II Maco-cne1tTpoMeTpH
qec1mfi MeTo,IU.l .naroT ,l\eTa.nb1tue cae,qettun o uaccax 11 aapr,n.ax JI,l\pa 

llp0,llYltTOB ]i8Jlellwt ua· Il03AlfUX CTaAt!f!X npo{.\ecoa ,n.eJISHHJt t HO He noo
I;IOJI!ilOT l13M6pl!Tb l1X aneprmt IfJilt. ottopoaTH, 'l'OqHOCTb Clnpe,I!eJieUlflt BU
XOAOB 00hltlHO ne Ill)eB!,lllla8T ?-15¾ u 3-6%, C00~8'l'CTB811HO. Pacriono
,X8Hlt6 aHMU3l1PYl<llleit annapacypu Ha nyq1tax (MeToA ''oH-Jiaitn") nosao
mte'l' CY1!l0C'l'BOHHO yctt.OpltTb cenapaqmo. no M,Z, HO ue y.nyqmaeT TO'[-

~ HOO'l'b onpe,n.eJieHWl BlIXOAOS. ttnc'l"pyMeHTaJfJ,Hb!O M8TOAU (HOHlf38LlltOl!H.!Je 
KaMepu, noJiynpoao,n.mmoahle ,n.eirer{Topu, apsk nponeTa, co1ieTatme ·no.
nynpoaoAH. lutOBUX A8T8l(T0p0B O l,!8TO,l\0)d. apeMOlilt ripoJieTa) ll03B0Jlll. !OT . 

H3M8peHW1Mli, 3HepI'Hli 11Jil1 OROp0CTelt. )l.Ol1.0JIHl1TOJ.ibHUX npo,nyKTOB ,u.eiie
HM II,n.ep noJiy1111Tb BIDCOAU OOKOJlKOD If npo,nyRTOl:I Ae.ne1ma: C onpe,u.e
JieHHLIMH 3H8PI'WIMlf: H, uaccru.m. 3Tif M6TOAU lfCfiOJlb30BaJil1Cb M B H3y1!6-
Hl1H B3rutMO,l!e8cTBWL npo,D,yitT.oa, ,D,eJieHM O B8Iq6CTDOM. OAlfaKO TOtUiOCTb 
onpe,I!eJeHWI Maco 8T11Mlf i.ie'l'OAa.Mif H8BUOOl(a;I,6-8 a.e~iJ. ,IVIll M6TO,l!a 
B~M6H11 nponeTa If Ol(OJIO 6', a.e.M, ,IVIll nozynpoaOAJiltKOBUX ,l\S'l'l;lR'l'OpOB 
(Uarinac, .AJlbCTa,l\ n Xare6o} • · · ·· 

B P.IA.e paooT npmiewrnca MSTOA OTI(JIOHSH!tlf li688J.!6~Jl6lil{IDC" npo..
AYKTOB 'AeJIO!'{HlI H,I!ep B Mal'IJHTHOM !lOJI!). 8TIDJ: MeTO,U.014 ff:A.fieppUJIOB 
attepaae yc-rattonnJI saaqe.mw 1toimwc aaw,u.oa ppo.eyi<ToB .t{eJieHHi! ypa
aa. H .JiacceH aHaJIOI'lftlHW i(STOAOl.f lfOCJ16,l!OBaJI 113MetteHH8 UOHHIDC sa
PflAOB H noTep~ atteprHa npo,llYKTOB iieiiemui npij mxixol!tJlettltH me tie.'. 
pea Beil\eCTaa~ ·13.Koatt, A,l{Oi:IH H O,Iioiµm Jia ~armtTijOM ijaco.,;cneKTpo
MeTpe O qio1tyonpoBKOU O BUCOKOfi T_OttHOOTb~ li3~8piSJiff pacnpeASJt6H!i8 
no OHepl'HllM npo.eyR'l'OB ,u.eJieH}lll 3a,u.a.~19M uaccu (M=9?). A~A.Bopoc/beB' 
,ll.M.CeJillBBp:iTOB~ B.T.rpatteB, iJ.A.ICoiI,eypoa, A.M.HnK»TltH, H.H.Cuup.;. 
HOB 11 D.ft.3.aJittTe ifCUOJibayJOT K'Ba,qpynO.]Jbm.lt u:artt»THUii oenapaTop ,IVIll 

· lf:3y1!8Hwt .BW{O)'.\QB If pacnpe,I!ilJ!SJ{Hil IlO 3H6pr11fiM JI6t'Kl1X ttacTHI(I ?6pa.:. 
-, 6-
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sy~mcm1 npu ,r(eJremm ll)\ep. 
Pa.3lHITU6M ue·ro,I\a f!JHIJlOCh co::i.n.am1e B.!{03l!OM I[ c.~/lJlMepO!-f ra-

30HanonHeHHOI'O wi.t1HIITUOI'O cenapaTopa, B noTopoM OCYJllOcTDJUieTCII 
1Poeycupon1w. ilaoTmi.no c1topocTflM u no u61111UM 3a:p1,1iru.1, ·qTo 0Clecne-
1mJ10 nucouyio cneToouny TURUX cenapa-ropoa • llp!Hfopu rnoro ·T1ma du
nu coo.~arm Tam,m a (wr 01.APMdP'JCTep u 11.AIJM<ipycTep, ,nllt.3it,n.euc, · 
E.PeRJI) 11 ll CCCP Of.Ba110, .u.,n.Bor,r(aHOD, lll.)].apoqtt, B.A.Kapiiayxoa, 
n.A:.rJe1•poll, f'.M.TeJ>"'.AROflbflll). Hu HUX Cif.!JU! npOB8,I\6IIU paCID'.fU no on" 
pe.n.e,1eHHJO nep:aa1rnux 3a?'{,ll.DB !1,Iipa npo,nyRTOB ,ll.enemm B cpynm,1m1 nx 
uacc, Hatl;\eno pacnpe,qeJJeime npo,nyuToa .n.e.Jie1mn Maccu 97 no :ial)lAW! 
ff,I\pa, HsyqaJIHCb l)AAUOaRTUBHUfi pacnll,I\ npo,nyH'l'OD ,n.emimllt H aaaHMO• 
.u,ellcTBHe ux c Bell\ec·~BOM, ◊AHaRo paapemruooi~ cnooo611ocTb OTttx uacc
cenapaTopon ttpaliue l{li3R8.I (M/AM)_o.5<30,'ttTO CBlt3CUJO. B OOHODHOM 
c pacce11mreM uo110B nyqRa ,n.attttofi Macau a raae a o pasdpocoM me no 
3apIAaM, B pe2yJih'l'aTe qero a qiouyoe cenapaTopa npucyTC'l'BYIJT HOHH 
uecitOJihr<UX coce,o.imx Mace c.o CpallllllMllMH HHTeuc1mnocTitM1t. 8To saoi• .. 
PYAHIIeT rt ,o,e.naeT H8,Ll,OCTaTomIO. H~eittf!o~ H,IJ.8HTaj}imatiiiio ttadT~. 

Ilomrrtta II ,CTeBeHco11a tt: X .XHRa oenapttpo13aTb sa.i.ie,wreuHlle ~o 
suepr11tt I-3 MoB (1mHmie aapr,uµ e =I-4 ~) npo.nyRTU ,r(eJiemm 23 U 11 

cucTeue. napaJIJieJibHHX ,aJieRTpooiraTmecKOI'o a uar1mTuoro noJiett OROH• 
iumach uey,I\al{e~ ~ · ~ 

B 1964 r. r.BJ3aJib,I\, E.Roueqawi, r.r~uTep H r.PecJiep pa3pa60-
TaJiu !JaCC•Cefla.paTOf' fTpo,rzyWl'OB. ,I\81I8Hl'l!l . .fI,I\8p, COCTO.fIJJ\HH 118 f!OCJI6,I\O
BaTeJibHO paoTTOJIOJiteffilUX 0Jl8ltTpOOT.!lTlftiecitOro JlOJlll T0p011,lJ.EU'IbHOro 
IWH'AeHcaTopa tt oJitt'OPHDI'O 0,1\fiOpO,I\H~ro MaI'HH'l'UOI'O' TTOJIII, KOTOpull 
6Ull paaliell\eH Ha nyqKeneftTpotioB peanopa. }COT/I no TeXHntt80KHM 
np,ttmmw, CIDIBattHUM c B~6opou CHCTeMu no1mtt U: MeTo,qa 38lql1TU OT 
l!SJJytJSHlitt pectt:Topa~ CiwIO n.o.nyqeHo paspememte H~ 0,5 Bl'.ldO~u ITHROB 
M/e 01to1ro I60..;2o_o (auec~o pac11eirttoro ena.ti:em~ WOO) u Ha ycTanoa
ne heB0aM01KHo Toqaoe onpe,D,eJtemie BN:ko.qoa · oemi.pap0Ba.i1HUX np0,11;}':R'!'OB 
,n.eJiernm, qto oy31tJio B03MO~mit ,f\ttanaao1i lfCOJle,D,OBlllm~i ~na:ttttTOJibHOe 
lJttCJIO JlI1Hl1li M/e 'l'Jillt8,lj08 rpynnu f!p0,ll;}':KTOB ,D,eJieftlm 2 . 'u Oita3aJlOCb 
paapamemI1JM 1 It aTo noaaonh,no nponeo'l'li o mntli fitA op»hiuaJthlffiX pa-
6or no oripe,ll,e,¥emm nepanqaoro sapI):\a !1,IJ,pa llVoAYKTOB ,n.eJjeHlm aec
~OJlbltlfX 1!l'iCO (n~ uauepettimR .[iJIUH8 [lenoqmr jl·paona,qa) Ii IIO B3amio-
,neRCTBIU:'l nx c :>.eJlleciraou •. B 1975 r. Bl1t1YllleHhapa6ciJilfttecttnR Macc
cenapaTop Jiet:.fJ8l\Jlel!lrnx ·npO,J\YK'l'OB ,I\81l8Hlfit Ha IlytlRe HeflTpOHOB pel'.!ri• 

TOpa B rpe110611e. Paapemamiair cnoco6UOd'l'l, OKOJi:O 800, .· 
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PaCCMOTp81!1UJ0 0 Otfoopo pa6Cl1'!1 ntlita:31nJaJOT lllHpORHe B03MOll\HOC'Hl 
npm,1011CHllil MOTOlJ,a ce1mpaqm1 11esa11e,nJ18HHUX npo,nyRTOD ,D,91!8Hlffi 11,I\ep 
13 0JieRTpl1lteC!COM H Mljl'llU'rHOM nomtx .Coco6eHHO B Cl!CT8M8 oeiOHX: no
Jiefi) n 11cc,re.n,ona111m MHornx na.'lt!nJX caoflcTB npo;zyiToB ,D,e11enWI, cB1I
a1:umux Katt c: npol(ecoou .n,eJlelll!fl n,D,ep, TaR a c npo~ecoru,m, npoTeRa
nqm.ut npu oTOM a oJ1e1tTponnon o6oJTotme, a TamKe n H3yqemm pa3HhlX 
O'l'Opon B3UUMO.tl,eflc'l'nl!H npo;zyRTOB. ,'ieJieHl!lI c se111ecTBOM. BMecTe c TeM 
nmaimach 110.t\OCTa'l'OllHaff pa::ipa60TllHHOCTb 3TOro MOTO.t\a, cBflarumrut 
co. snamtTOJlhHh!MH Tpy,IJ,!!OCTltMII B npMMeHeHHll era Ha nytrnax HeflTpoHOB 
.t\Jifl cenapa.l\HH H838MO,llJ18IlliHX npo,nyRTOB .t\OJleHW! !l.t\ElP, ROr.t\a .t\Jifl 
HO!IOB BllCORHX oueprutt HM88'l'Cfl oq!;)Hb CiOJibmofl na6op aUatteHlfH Mace t 
0Heprtt:A n uonnmc sapa.t\OB, np11tieM .n,M nomroro paa)\eJiempi: no)\aBJIJIR'"' 
JJ\Sro 60Jtbm11HcTBa JilfHHM M/e cJie,DyeT oeiecneqnTb pa3pemruootYll ctioco6-
uocTh 11a 0,5 Bh!COTLI TUIROB M/e OROJlO 800, qTQ Tpe6yeT ~aTSJibHOI'O 
B11Ciopa .CHCT8Ml1 OTRJ10HfIRl!11:!X noJieR B COPJtaconamrn C ROHCTPYRTHBHUMH 
If TOXROJJOrmectmMti B03MOllillOCTJIMH ,rnroTOBJleHHll ycTallOBRH I a TaRl!te 
yqeTa oco6em10cTell pa60T11 ycTaH0B1m ua n:ytrnax uei1TpOitOB peattTopa. 

YqnTIIBM aTo, B ,n.atmoA pa6oTe 6hlJJa. ~ocTanJiena aa,naqa paspa
CioTaTh Maco-cen:apaTop neaB.Me,llJ!eHHh!X npo,ny:r.TOB ,I\eJieHWI n,I\ep, co
AOµmtl\ll1 BJIORTPINOCROe H MarHHTUOe TTOJill 11 pacno110,r.enuun ua ropH-
30HTaJ!bHOM ttaHii.JJe peattTopa, C paspemaJOJ\efl: cnoco.6HOC'l'bl0 ORO.no 800. 

HA 3All\ITTY BHHOCHTCH CJIE,UYKlQl1E IlOJIOJKEHllH: I) CHCTeMa ua 3Jle1r
TpocTaTmecRoro no1Ill q11JIHH,I\pnqec1toro KOH.t\em:aTopa 11 1eRTOpnoro 
0.t\HOpD.t\}!Oro MaI'HH'l'H~I'O UOJiff I OTKJIOHl'IlllJIIIX IIOHl,I B rtpOTHBOnOJ!Oll{HllX 
HanpanJieHllllX~ C ipoeycttpo~KOtt nepaOI'O nopa,IJ)ta no yr11ait · 11 CRdpOCTllM 
11 6es npoMe;,eyToquoro .q>oeyca MeJJr,Dy noJUIMII no::isomteT 11a1160J1ee sqxjie
RTHBHO n npocTo pemriTb npo6.iie1zy cenap~m:1 .B npocTpaucTee neaaMe,ll,
JIOHHWC npo,nyKTOB .,D,eJteHWl n~ep; -2) pb.3pa6oTrurna.a ua CJCHOBO 3TOi1 
cncTeMH noJiefi op11rm1a.JJbHM ROHCTpym\WI Macc-cenapaTopa ueaaMe,D,
Jiem111X npo,llyRTOB ,D,91IOHl1ll o6ecnettl:!BaeT ,D.OCTIDteHtte Bl,ICOROH paapema
llll\Stl cnoco6HOCTH, B03MOJKHOC'I'h ,I\OJII'OBpeMemrnx 'l'Ot{HHJC M BOcnpoH3BO
,I\l:!MHX naMepeHtt:fi B.em!t!HH E/e fi M/o no BCeMy me ,D.ttanaaony .t\Jifl npo
,nyltTOB ,I\eJieHWI, y,I\oCicTBO npoBe,D.eHHII J)a.3lJ006paslillX HCCJIE!,I\OBattml Ha 
cenapaTope; 3) Macc-oenapa.Top MOlltOT HcnOJlb3C:1aTbCR Hal! B pelltMMe 
pa.6oTu Macc-cne1tTpoMeTpa, TaR MB pelltMMe Macc-cneRTpoPpaipa, ~To 
pacmapaeT ttpyr BOBMOlltlu,,x uccJie,n:oBanun; 4) npuMenefiue a M~oc-cena-' 
paTope MOHnTopa · net!Tpomwro nyima Henpepwrnoro ,n,eficTswr odecneqn
naeT ToitnocTb nauepemm BRXO,I\OB cenapHpoaammx npo,ny1tTOB ,ne.nemm; 
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5) ucnoJihOOBaHnue MeTO)W 06pa60T1m H pacmHippoBim cnettrpon E/e H 

Ml e H~emnt n o4xf,ettTlflllru; 6) xopomoe pa3,11,ene1me no).l,aBMfCll!ero 
<Som,mmtcTna mmon B cnowrpax M/e npo,eyKTOD .nene11wt 'l'!tl!teJiolt M ner-
1tott rpynn, TOtlHOaTb onpe).l,eneHwt 3Hat1e1intt Mace, rmoprlrll It nomrux 
sapt,11,on mmoa, nocnponano).l,1tMocTb M ).l,OJiroapeMeHHait ora611JibHOCTb' 
nOJIOlltOHliff cenapHpoBElHIWX ttytlltOB npo,eyRTOB ).l,8JIOm!lt, B03MOlltJIOCTh 
cena!)a4HH no acetiy ).l,Manasouy Mace, :moprull H uommx aaJn,I\OB npo
.zzynon ,11,eJieHwt, . 0Gecnet1mia.roT npone,11,e1me Ha cenapaTope mupottoro 
ttpyra oparHllaJihlillX uccne).l,onaHHli ttatt a odnacTH q,uamm ,11,enemm 
Jt,11,ep, TaR U B odJtacTH B3ruJMO).l,ellcTBWt Opo,lzyRTOB ,Il,OJIOWtii Jtp,ep c B8-

lll8CTBOM. 

B T o p a Jt r JI a a a nocBilllleHa nuoopy cucreMU O'l'RJIOHe-
HHlt liOHOB ff pactiezy Macc-oenapaTopa. npo,eyt<TOB ,IieJIOHWI Jt).l,Op. )(Jlf! 
OC,Ytll8CTBJI8HW!'. cenapartttn H831.\!.18,I\JIOHHWC npo,eyRTOB ,11,eJieHM Jt,Itep no 
Macoa.M,M, aHeprwrM E tt HOHHLIM aapt,11,a.M 8 su6pa.Ha oMcTeMa Maco-oe
rrapaTopa, COOTOJttqM H3 ltOOJIO,[!OB!lTMbHO paono.nollteHHWC Met<TpooTa

THltecROt:'O rromt t11tilnH,I1,p1Neottoro ROH,Il,eHoaTopa. H oeKTOfJHOI'O 0,11,Hopo~
Horo Marmmtoro nomt , O'l'1tJI01mrooittx ttoHU s npoTimonono1JtHwc 1ta.npanne
HW?X B o,1vto8 nJIOOitOO'l'l-ft tSes npoMellty'l'OtlHOI'O (pOKJOa M81!t,OY llO.llftMH, 
piro. I. flptt HanprlP:e»uu V Mew nnacTu1ta1,m .L\HJil1H,I1,plf1teouoro no»,D,e-

/ 

PHc. I. CxeMa xo,11,a .nyqe8 B Macc-crreKTpoMeTpax c ~oitHofi 
.q>ottycttpOBRO~ 11 npoTMBOllOJIOlltHHMli OTRJIOHeHWIMH 
HOHOB B rroMx npa OTcyTcTBttn npoMel!tJTOtJ:Horo cpo-

011 . . e' Ry~_a M9llW,y llOJJ.f!Mli ( Ge = 00 Ii m = 00 ) • 

nca.Topa no ero qeHTpaJII,ttoit TpaeKTopmr c ~11ycoM 7e
11 

nponycm~JOTcfl. 
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HOHU C BU,D,0JI6HHUM anaqeHliel4 OTHOIIIeHl!!I rmepr11a K a01mouy aapI.o.y 

£ 1 V · V B = 2 f!n {1&2,/'l,) . = a · , (I) 

r,&e ; ll 7,2. - pa,I\ttyCH BHyTpellHeit ll BHenmell 06KJia,I\OR KOH,Il,9HCaTopa. 
ITptt I!OCJI0,ll,y1(ll\0M nponycuaHttH 3TlfX llOHOB qepes Mal'HIITHO.e noJie ocy
iqeCTBJU!8TCJI cenapaI.IHfI HX no OTHOmeHWIM Macou K aal]I.zzy 

. 2 . fl!.. ·. 1:1:. f = 'lm tnr1r2/'t1J V = B V , (2) 

I'.[\6 1Zm -. pa,n,uyc OTKJIOH8Hl1ll llOHOB B Ma!'HHTHOM none C: Hanprn:eH
HOCTh!O H. 

A.llfI cacTeMU noJiefi pttcyima I BhlllOJIHflroTcJI ycJIOBl1ll ~oKycapoaKH 

rrepaoro nc:rn,rum no yrny (I'ePl{. or P.) tf-i·. . IJ'' 
. !J = ( 1:eo /i/Z) ctg '/2' '-J.e, Pe== oo (3) 

B 8Jl9KTpHtI8C!WM llOJI8, . . . ··. _,.;:; 
I - /)II_ casc11

CP$(':1:'Jn~c') 
tm- 00 , "m- 'Zm .stµ(<J},,; .. e'-e11J (4> 

B MarmtTHOM no;re, a TaKJKe no cKopooTHM (~aTTayx .Ii re{l.\or) 

, ~ sin VZ<.Pe= stn '?m + tu e'( 1-cos <.Pm~C5) 
r,n,e t - paccTOflHlfe OT 06'beKTa ,11,0 BX'.0,rJ,HOit I'pa!tllllli COOTI)fl'l'CTDynqerio 
ITOJI.f! , e« - paccTOflttlfe OT BUXO~HOH I'J)q}Ull.\hl noJN ,n,o lf30Ciprut(emm f ip • 
YI'OJ! OTKJIOHO!H!f{ l10HOB I e ff e I - yI'JIU BX0,11,a 11 BJL'CO,Il,a MOHOB (l.lO!W
pa;lbHOI'O nyqa) B Mal"HHTHOl4 noJie. 

Bu6op TaJWfi CifCT8Mli tl0Jlel1 o6ycJIOBJ!6H TSM, tJ:TOtBo-napaux,'-!tt
JIIUf,qp!itieoKlll J!.OH,D,enca'l'op MOllteT CiHTh naroTOBJI.eH c aucoRoli Toiinoc
TblO {qTo6u. o6ecnetUiTb P8,3Jl6matm\YIO onooo6lJOCTb O!WJIO 800 I H00_6xo

.l.\11MYb.1 AM cen~pa!.!11.M 60JibIDHHCTI3a JlllHHit. M./e npo. JJYitT. OB. ff8Jl91Jl1il 6e. ~ 
HaJIOJKeHHfi • norpemrmc:Ttt B reoMe'l'pHt1ecmcr napa!.!eTpax 8., 8 , 'l u ':t' 
cenapaTopa He )1,0JOOlli npeBUlila'l'b 0,I% nptt OOJibIDllX BeJIIftlMHax 8TJlX 
na.paMeTpoB, o6ycnoaJic,rnIDC BOOORHW-t 01topooTliMM 11?0,llyRTOB ,n,enemm H 

orpaH1Jtiemm1.m, HaJiaraeumm Ha Mattcauanhnue auaqeHnll noneit V Ii H> ~ 
Bo-BTOpax, llOCKOJiblty P:gcTOJIHH~ 4 146lii,ey .. llOJUU!Jf npm.13BOitbHO, aTa'. 
CllCTOM!l npH ,&a!IHUX 'l Il f:I? lflJeeT MHI_U!MaJibll,YIO ,11,Jli!Hy, tJ:TO JB8.nlf<llIDae1 
CB8TOCIIJIYJ OTCYTCTBHe npoueJey"'l'OtiHOI'O cpoeyoa Meii,l{Y llOJllIUli ynpoiqae'l' 
IOCTI!poaey; l'Jp0THBOllOJIOlKHlie OTitJIOHemm IIOHOB 06ecne1rnsaroT H!UO.Lef{b• 
nme nonepetJ:Hue raoapttT!l ycTruIOBKl1, qTo C,YtllSo'I'Bemm np11 _pasuerqemm 
ec na peau'l'ope. · · '.':;· · 

; ;'lpu yt1eTe ueu6xo,IJ,m.1.ocTK nm.1ei11a'l'h cJtoi1 · 14eM!lje!'ocH Bell!ec'l'aa;,.,;•·:· 
- , }---~,·'.•.'.:-:.- - : ,. ,<f 
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B6JJJl3li attTJIBH011 30HH peaRTOpa ,IVU! noJiyqetuUI MaRCHMaJibHOH l!HTOHCH
BHOCTH npo.nyRTOB ):\enemm, orpaHHtteHHOCTH CeRTOpa pa601.rntt WIOll\8,ll.H 
y Rauana peaRTopa 11 nosMo,imocTeil tt3Meuemur noniocum nanoneqmmoB 
nMemieroCJI sneitTpo~mrmiTa CfI-25B, 113 ycnoBufi gioRycupomm (3), (4) 
l1 (5) npn KOMneuc£14m1 paccemmux sJieRTp;mecimx noneii na RpaHX 3a-
3eM.1te11HUMH ,t\H~1par1.1aMH (re~OI') C IDHpl!HOfi !ll9Jl9tt - 2 CM H BB9,l\9HHlf 
BHpTya.JJbHIDC I'pa11HI.\ (5 ,,:5 ,05 CM) Mal'HHTJ!OI'O TIOJ!Jl (l{.Bel1Hdp!1W,), pa
CCtlllT8HHHX no H3Mepem1ort Tonorpa,pim TIOJiefl paCCMHWI Ha ero KpafIX, 
onr,e,I\eJieHu ocHoBm,e reoMeTpHtrncrrne napa~ieTpu Macc-cenapaTopa: 

()I ;r,, 0 / ,.,, e.lY e.' rh · 0 
f/e= 380,0 cM;'±'e= I9 7 I '1?o"" 274,2 cM; e =00; m=OO ;~~= 40; 
ry e~ ct ch O ' v,,,;= 174,5 c1.1; m == 217,0 CM; c., = O;c. = 2. 
PaccTon:mre MelK,Ily noJIJIMII H3 ROHCTPJRTl1BllliX coodpa,1mu11it nu6paHo A= 
= 318,5 CM. fioJlHafl ,1vnma nyTil HOHOB :n Macc-cenapaTope OROJIO II ,4 
MeTpa, ape1.m npoJieTa ero npo,eynTaMII ,l\9JI8HltR (nptt CROpoCTJtX OROJ!O 
109 CM/CeR) OROJIO l MRCeR. PaCCtJJtTaHU ,ttHcnepcnl! X>M= 87;3 CM, 
yneJIIltlemrn R .. 0,64, mttp11na Jittmm 2B"= 0,13 cM u pa3pema.rnirur cno .. 
co!SnocTb f<Mle)/~ (M/e)] = 700 (no ocnoaamno} np11 rimpitHe 111en11 nc
TOtJHIU(a S = o, I cM n anepcypuou yrne BXO'Aa O(; = I, 96 x ro-3 • ,nmt 
<fonbmeP. TOttHOCTH pactteTa nonyqe1m <pOPMJJIU umpmru uso6pazemm H 

paspetllantje.'1 cnoco6HocT11 ,natmoro rina Macc-cenapaTopa c yqeToM 
a6epJXlllUti BToporo OOpt'A}{a ?J.r(cx.t ,o<..~J3,fl2) 

- · · 2e''= ('tm f'te 0 JS1
+21f!rcx1 ; c<'j3,ft2J, <6> 

. M* = . . · . 'teo . · , (?) 

. . . LIM* 2 [ S' + 2 ('te0 /'tm) 1:P"(oi.1~ o1.; J3,fi2 )] 

r~e M''=Mle, fi=LlV-lzt. BantNHHH caMUX a6eppa11Hit pacc,rnTaillI no 
4JOIJMYJI8.M pa6oTu r .X1mTeu6eprepa n JI.Kemwa. Bun Tamie npone,neH 
pactteT mnpmm nyinca nouon B pr,ne To1.te1t Tpae1tTop1111 (n o6nacTn no
Jiel\ lf BHe HX) •. ,IVlJl Toro tIT06U COOTBeTCTBYICfljliM BU6opOM ,ttHaipparM 
npe,ttOTBpaT.llTb. paccettBrume HOHOB Ha CTemcax H ,neTa.MX ycT8.HOBRi1. 
HaA,l\e}Jo pacnpe,nenemfa noHOB ,ttatrnoro M/e; nponyc1taeMHX 11epe3 ,tt11a
qiparuy $.fo = 3t00 CM B MaI'HHTH09 none, no CitOpoCTJIM H TIO Sitepf'WIM 
{no.uyllllfpnHa pacttpe,&eJiem!.!I no cttopoimu.t flo.s"' ± 0,638·I0-2 , no · 
aaeprmu (dE/£t5= ± I 128 % ) • · , . . 

Ilpii nu6paHHou aasope d = 3.,000 c1.t Mew nnacTunaw QHJI1n1,np11-

ttecttoro ltOH,tteHca.Topa ):\HanasoH Hanpi=r:ir;eHJtit V M9JK,Ily mma, ueo6xo,nn
Mwl ,IiJif1 0TKJIOH0Hlut tlpoJIYRTOB ,1\91Iefnm 11,tiep c JID6mm D03MOJ\11lWlf 
:i:imt1011mnt11 E/e, natl,tteH paBmm 38 - 148 RB. Jh1an113011 mn1prtll'.e1111oc-

:. IO-

' I 

I 

I 

' 

Tell H 11ar1rnmoro nom JI0iKH1' B npe,Jl,eJiax 2200 - 6?00 s. 
CneToc11J1a npa6opa npH au6paimon reoMe•rpHtt - I, I. ro-6• Tor Aa 

pac'leT11ue cpeJ~H11e 1'lliT8HCl1BHOCTI! Ha JlHHlllO 1.1/e paBHbl I ,4 Ii 2,0 ttao
THl{/Ml-!H .n.mr npO,DyKTOB ,IJ.6Jl€HM TJ'IlK8JlOH H Jl8I'KO~ 11pynn, cgoTB8TCT-

- BeHHO { npn [IO'l'OIW uel1Tp0HOB ( 0, '75 "t 0,25) • 101~ Iielhp/ Cll ... CSR u 
TOJlillIUle C110fl 235u :.. 260 1.rnP/cil). 
. B T p e T b e n r .JI a B e om1e1maeTca pa3pa6oTaHHuii Ha 

OCHOBe npOB6,I\6llHUX pacqeTQD Macc-cenapaTOp H03aJI.S)])leHHUX npom
TOB ,ll,6JIClll1!l HlJ,Bp. Ero 6JJOR-cxeua np1rne,n;~Ha Ha p11c. 2. YCTaHOBRa 
COCTOiiT 113 co6cTBeHHO Macc-cenapa'l·Opaj BUCOROBOJlbTHOf'O 11CTO'llilf!Ca 
crra6HJIH3,tponamwro .n.o O ,OH.\ Hru:iPfi1KBHl1Jl, o6ecnettHBa.Ku\ero no,L1atty 11a 
RaJK,llylO H3 nJiaCTHH peryJrnpyeMOf'O OJiaBHO uanpHlKemm OT 6 KB ,LIO '70 
RB COOTB6TCTBY!Cll\el1 noIDipHOCTH, C CHCTe1.ioa H3Mepemm 3T0f'O nanPf{
lK8Hllll J 11crroqmma nnTaHl1fl eJieRTpouarm1·ra CTT-25B co CTa611m13a11uen 
no TORY ,LIO 0,0I~; cHcTeMu 113!,tepemm no HMP 1mt'HHTHOll lffi.nyro\Hlt a 
3a30pe BJleJ(TpOMa!'HHTa; ,l\ByX no11ynpoBO)VntROB1lX ,IJ.eTeKTOpoB; 3a rJJJe
RTpOCTaTHtJ9CRl1M aww1rnaTopoM it B. 1~0Ranb11oi1 nJIOCROCTH aa Maf'Hl1TOM, 
RaJK,ll,lill as KOTdpmc cua6*eH cHcTeuofi cne1,Tpo1,1eTptNecRoro ycanemm 
11MtlYJibCOB H aMOJIIITY)VtOf'O anwmaa; RaMephl ,l].0T6RTi!pOBa!Jl1fl I OTceR{le
lJOH. aaeyywmu aaTaopcni oT Macc-cenapaTopa, ·B ROTopoti pasMe!JJena ' 
KacceTa C TBep,ttOTE:JibHLllJ TpOKOBblM ,IJ.eT6RTOpo1.q 6ttOJIOrmec11oll 3Bl!il1Thl 

oT 11anyqem1!1 peawropa 11 i.iormTopa ttel1rrpoHHoro ~a (ue nouaaan). 
t!acTb npo,rrynToB ,neJieHl1lt • nosHURIDHX a cJioe 235U , HaxO,I\lllJieM

cH no nxo)VioM nJieqe 2 t a noTORe HeitTpoHoB (0, '75 :t 0,25) • JGI2 
uefi'l'p/c.:1.f •ceR, auxo,I111T qepea !l\8Jib I iu,1p~oi1 I w n IlUCOTon 38 MM 

11 cnaeiopacxo,Il;fll\HMCfl nyquOM o anep'l•ypoil; ()f'paHIB!BHHO!.t ,I\HalpparMO~ 4 
nepei1ein10n nmpum,r (1mc0Ta ncex nocJie,nj~nx uteJiefi ..; 40 UM}; npoxo-
,f\11T :a 0J1eRTpocTaTHtteCKl18 a.HaJtHaa'l'op. BXO)Vi08 ttJtetto OOC'l'OliT HS 

,ll,Byx ROiit<CHaJlbHUX 'l'py6, lfBl'O'l'Ol3JI8HHhlX H3 8.Jl!lMl1H11eBoro cnnana. Ha
PYJKflM Tpy6a CJIY7KH1' BaeyytJHIDJ: ROlkyXOM, BHy'l'peHllltfl Tpy6a HElC9T yc
TpokiCTBO l1,lIJI ITO)])IOlKHlf O ,I\8.J!itll\11MCJJ B0!Jl8CTBOM U OU8HH11X 'Alfa!PpaPM, 
Cl!OT6MY HOJIJIHMU'l'OpoB ,IVU! npe,tt0'1'BP8Jll8Hlill paccmma.mm: npa.ny1<T0!:1 ,na.-. 
Jl8HIUt Ha CT6Hi<aX H a.nrm.mHl1(3Jme ROnJilfMa'l'Op!J 3 MJt orpaHl1tlElHH.'i ce
rmtllil · nyqua nel1Tponoa. 0JteKorpoci'aTJttrncKlfll a!!rutH3aTop · npe~ci•NlJ3M8'1' 
co6ol\ 1-\UJIHHJ\pattecmrti 'i':Otl,I\eHcaTap; flJll.iCTflhll 13 KO'l'Oporo, l!3f'OTOBJ!a- . 
Hll c nucoioll 'l'Ot!IIOC'l'b!:l li3 lle}lbHUJ( RyOROB am:rmulieBOI'O oruraaa 11 ,-, . 
yKpemmm c noMom,bto IDCT1tponoq1rax np11cnooot1ne11ntt na:, noMc'l:'npoJIOBl:.lX 
CTOlitl'aX, C1'RHYTl1X B lKOCTRlflt uapuac I I:OTOpmi OnlfpaeTrilf !{a IIOBOpol'-
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. tOl{OBOitbfiih.111 CTA5ll- nur AIME 
1rolWtlft/J EUTPflllJITEl!h 3.ifkTPO 
-~ . · MArHvm. !"!..5.,,,~n,, , 

1PEllU3HGH- ,, ... " ~ •• .• r.= 1 

llMTYA 
'AIIU:JAT 

Pnc. 2. BnoK-cXeMa Macc-cenapaTopa npo,cyKTOB .n.en.eHIDI n.n.ep. 
l -»CTOttHHR llOHOB, 2 - BXO.JJ.H08 nJietto, 3 .. KOJIJIIIMaTop uefiTpOHHOI'O 
nyttRa, 4 - ,I\lfaq>pat'l.!a; KOJIJJIIMHPJI(tlla!I nyttOK HO HOB , 5, 6 . - .JJ.HruppaI'MU, 
8KpaH»pyll!IHe pacceJiHHoe a11er<Tpwtectt0e none; 7 - .n.»aipparna, npe.n.o
TB:pa!llaJCDjan paccennanne uonoB ua cTeHRax, 8. -.uononpoBO.J:11 9 -.n.ua
ljiparMa co Jll8Jlhl0 peryJmpyeMofi mttpmru, onpe.n.emtl<tllaH paa6poc ttonoB 
no CROpoCTHM, IO .;. ,D.HaqiparMa, onpe,n.eMlilJ\M MaKCIIMaJlbHUH pas6poc 
liQHOB no Cr<OpocTIIM, ·n - ttai.mpa ,[leTeKTRpOBaHM., 12 - 3JI8KTpocTa
Tmectti1it aHaJIH3aTop, 13 - nJiacTMIIU 8Jl8KTpocTaTHtt9CKOI'O altaJIH3aTo-

fa, 14 - no.moca. a,xe ... KTpOMaI'11HTa,. 15 - KaMepa, MarHH. THOI'O OTIWOHeHIDI, 
6 - BWCO,D.IIO.e jtJietto t I7 - IlO,D.BIDltl!M ttaCTb Cll!OJIOI'Httecttofi 38ll\TTT1l, 
8 • ueno,IU31mtM ttaOTb 3BjgHTH, 19 • TpeROBW1 ,D.eTeKTOp, 20 - no.ny

npoBo.n)tHKOBUe .n.eTeKTopu, 2! - aacJIOHlta ttyqlta HOHOB. 

.., 12 -

"· 

~ 

Hufi CTOJI 11 saKJI!Otl8H. BMecTe C UHM B ~HJIHH,I\pHl~eCKOfi RaMepe 12' TOJl-
11\liHa OT8HOK 11 .D.Ha ROTopofi llCitJIJOltaeT B 3a,I\aHIU,lX npe,I\eJiax HX nporH6 
no.n. ,I\ellcTBHeM aTMOcqiepuoro .n.annemm. )J,uaipparuu 5. 11 6, cBJisamme c 
kapttaCOM aHaJill3aTopa peryJ!llpytallHMU 11X noJIOlK8Hl1e ycTpoilcTBaMlt, 8K:
pamrpy!OT none Ha KpruIX. PaccToJimut ux OT TOIJ.{OB nnaCTIIH MOryT ll3-
M8l!ffThCfI ttepes cHJibcpomme nepexo}.l,U c ~11IBpoMeTpnttec1mMH ronoaRm.m 
(593 HapyruetUl!I DaKyyi.ia. BepTiil{llJlbl!W1 pa3Mep nJiaCTllH L\HJil1H.JJ.pl1lt0CKO
ro ROII,D.eHcaTopa It= 100 MM nu6pa.H TaK, ttTO o6ecnetnmaeTcit npoxoJK
,n.emre rtytttta HO HOB a1,100Toii 40 MM B none pa,I\ttaJibHofi q>opMH ( OTHome
ime Bl,ICOTLI nJiaCTIIH R sasopy MelK,lzy' Hl1MH pail HO 3 ,3). }lmt YM9HbtneHl1ll 
B8po;!THOCTH 3Jl8RTPlftlOCRl1X pa3pt,n,0B Bee OCTpue KpOMRH ,n.eTaJiefi ana
JmsaTopa cKpyrJieHbl, nJiaCTHHbl 11 ::mpamlI,te .n.11aipparMLI OTnOJIHpOBa!llil ,I\O 
aeJ)RaJihHoro CiJiectta (,rncToTa 06pa.CioT1m IO-I2 RJiacca), ocTaJihHble 
,n,eTMH T!l\aTeJibHO npoll1Jll1g)OBaH1i1, pasMeph! H30JlflTopoB H MliTepHait B110-
pruw TaK, ttTOCiU CBeCTlt K Ml1HlfMYMY yTetlltl1 no noBepXHOCTH. 1fopes 
aJieKTpocTaTmecRi1it amumaaTop npoxo'AflT uofiU c BWJ,enemn,IM cornacHo 
~OpMyJle (I) 3HatteHHeM 01'HOtneHIDl 01}eprnu tt JfOflHOMy 38.pl,Dy E/e • 

Paspa6oTaIIHIM tmMH ,D.Bynompt!lM n1100ROBOJ1bTt1wl BlmplMHTeJib 
c gJOTOROMneHcru.1noHHoll CHCTCMOA cTa6n,maattHtt o6ecnettimaeT rio,n,a,zy 
ua RaJK,lzyIO Ha miacTl1H ::ineRTpocTaTIBtecR0110 an!iJm::mTopa nnanno pery
JinpyeMol:'o Hanplllt~HM BeJnNHHOM OT. 5 . '1,0 70 Rll COOTD9TCTByxtllen nn
JIJipHOCTH, 0Ta611nus«poarurnoro ,I\O O ,bl%. MsMepeu11e ButlplMJieHHoro 
aanprneHIDl .hpOH3B0,Il.l1TCJI C noMOlf\b!O ttOTeHtlHOMeTpa P"'.'309 1macca 
0, 005 cp8.13HemreM llaCTH ero t cmn.iaeMOft C TilJel\11::HtOlUlOI'O BlJCOROBOnh
THOI'O ,n,eJIHTemt, c onopn1,iu Hanptllt~HHeM aopMaJihHoro 0neMeHTa·2-ro 
1macca H3-65.. IlpH 24-ttacoaon nenpeph!lrnoil pa6oTe H B )J.11anas0He 
TeMneparyp I6-"32°C neJiwnma ycTru10aJieHHoro m1npu1teHwt ocTaeTcrr 
fiOCTOHHHOH B npe,n,eJiax He xy,ii:e.Q,0!%. YpoB9Hb nyJihC8.L\i1it COCTO.BMeT 
I .6• 10-4%. ,Unanaaou Hanptir.eaun, 06ecnett11BaeMu.il aTHM BlmplM1tTeJieM, 
nosilomteT nponycRaTh ttepes :JJieitTpocTaT11tt8CR11ll auamrnaTop npoJ,ytcTu 
,!\eJieHWI C npaitTHtt9CRH .aceMH B03MOlKH!i!MH 3HlitteHIDIMl1 E/e. 

. Ilonynpoao,n,mrnoaw-1 ,n.eTeKTOp 20 c Macitoil 3,4 x 8 i.!M2, pasMe111e11-
nufi sa 3JleKTpocTaTnttecr<l!M aHaJil13aTopoM, C noMOIIlhXl CHJibqlOHa It pe
rymtPJla:lero ycTpofic:TBa MOilteT ycTaHatJJI11BaThc,1 .B nro6oli t1acTit ce11e
H11.1t ny11tta IIpO,r\yKTOB )J.9JI9Hltf:!, Jil160 BHO ero t nti:,moJU!ft !lpOi30,TT,HTb B.M
ITJIHTy)J.ltWt amimm npopyRTOB /\enemm c Bhl,I\eJief!llllM snat1emteM E/e. 

3aTeM npo,nyttTU ,IT.eJieHllll ttepe3 110HOIIpOBO)J, 8 npoxo,1vrT K tmf'fHIT
noMy ami..misaTopy - ce1tTOpH0My o,n,ttopo,n,HcMy Mat'HMTHOMY noJI10 1 cos,n.a-
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saeMoiiy nomocrum I4 nJiet(TpoMarHma crr.:..25B. ITponyc1me11un MH'.l,'epaan 
3HatlOHlfH E/e sap;aeTCJl ,I\ttB.qlparMaWf 9 (c l!3Mel-l!leMOil -qepes CliJihqlOH

f!Wl nepeXOA c_ MHRpoMeTpOM wup;rnotq U IO (wupni10i1 30 ·;AM), ~rn/etai 
I ,28¾. B MaI'HliTHOU UO:Jie npo.nyRTU ,I\e1Iemm pasnopaq11Bal<Yl'C/l COT'JiaCHO 

Bupa.lliemuo (2) a citeaTp attai-iemili M/e 11 npn coOTneTcTnyi<:nieM sttaqe
mm Han:p1lKeHHccT1-1 l.tal'HI-ITHoro no.llfi H qacTh nytitton, xapal{Tepn3yio-, 
JlllfXCJ'I onpe,n.eJieHHW.llf sHaqemunm M/e, 't.iepea 

0

BHXO,I\1iOe 1Ul8tl0 I6 noria:.. 
,r(a.eT D ItaMepy ,IJ.OTeKTlfPOBamm IJ, OTCeKam.iy10 OT D11XO,I\HOI'O mreqa · 
naeyyw-nn{aaTaopoM, r.n.e ,1.1.eTe1<T11pyeTcn: imoo TpeuonUM AeTew;opo!.f. I9 
( BUAeMeTCil yqacTOR q101mJihHoi1 nJiocuocTI-I · 40 MM x 40 w.d , 11»60 rio..; · 
_zynpoBO)J.HHROBUU ,I\8T6R'l'OpOM 20 CO llj8Jih!O I ,3 X 40 ~ j BBO,D.I-IMUM. B 

xauepy ,1epes c11Jihq1om1w1 · nepexo,J.1. B nocJie,I\HeM cJly'lae AeTeKT.HJfona
mm HOHHWC nyqnon i1po11sno,[\11TcR Jinoo nepeMellleuaeM ,1.\0TeHTopa c qiJ1R
caq11eH era n. 0T,n,e11hll11X T6t.Juax, nu6o uai.ieHemmM H , u o,D.Honpe11eHHo 
npoBO,!J,llTCJl WAUJTttTy,IJ.Huif auamm m.my.irMOB ~11Cf!OJU,&oaaJicil a,.IITJilfTJ,l\
Hhli1 aiiantrsnTop AI1-I28}. ITpw ,n,eTe1t-rupoaauiU1 Tpe1ti>nw11 .U:eTeitTOpaMU 
tia4a.Jio H icotteq AeTeKT!fpci:aa.mm · ~a.o.ruoi'cn MeiaulWecKoU aac.noHRo~ 2I •. 
CTaH,D.apTuuii HcTot.Jn1-1i nwraufur eneKTpcn1arhwra cm-25B 6WI uo,n;epmma
poaau B CO_OTB8TCTBHH C paapadoTJtOH E.M.rprnqeHRO lf B.A.Okyeyxor B 
6JI01te ycHJU!'l'8Jlil nocTortHH0t'0 TOna 13 l..l!.'mli or.lpa.Tuolt CM3lf aJieitTpoMe

xa1t11'-ieCJ{Hi1 npeciopa3oJ3aTeJlh UOCTO/ll-UrnI'O '!'Otta B nepeMetrimit · aaJ.ieHeH 
daJrruicm,u MO,lzyJl!ITOpoM Ha TpaHsttcTopax, iic.ne.o.cTa11e t.Jer_o cTa6ttJib• · 

HOC'l'b 'l'Ol{a m1Tam11t yJ1ytnim_Jiaci~ 0 o,nr.i:\o o,ont B peayirM'aTe 1.io,11.e
pm13Hpoaamri.nt lfCT04HltH illfTaH~ o6ecrieqnnaeT BeJilWMl-!y llOJllt. B aaao
pe BJIEWl'I)Ot.1ilrflt1Ta,. pa.BHO.U 12 MM,. OT 1000 ,qo 10600 a Cb CTatittJl1,1lO• 

CTblo lli-//H,0,02~, '!TO nOSBOJll'leT npOBO,ll;H:Tb O ~UC()I<HM paapememieii 
aHMl13. Hpo,t:iyRTcia ,n;enemm Bcex B03MO!OillX ai-Iat.Jemm. M/ e • Hanl)lllteidto
CTb MarH11Tiioro t10J1H nsite~eTCii no st,n;eplrnMy uai,ini-ritoey peaoHaiidy . 
. Ha no,Iiopo.o.e iLlJHTHlt ti 'rOiIHbtii'bto 0,0I~. . . 

t.f Toou 06eartett11Th CME!Hy McToqHliRClB ,ll.8Mll!e1'oca i3~eCTB!1t IOCTH-. 

poBOtJHt:.le 11 t,eMOltTHO-,flpoqJlfJtat<ttttieCttl-t~ palJOTll ttesa.thrqili!o OT pe}itlfMa 
pa.Cio'!'u peattTopa, ttru.«epa eJteitTpoC'1'E1TUtlllCl<Qf'() ttHa:Jttt3afopa O. no,ll;Biut
muM 6JIOltOl.!'3Sli1itTµ u 81Ie1<Tt,6MaNmT hecoLf 12T ) yoTattoaneiW ftil 

.n.nyx Te.lleJK1tax, oifa6JKeHH1ilC l.te:x:wmslJat.iu ilUcTarit<lt" if li<eo'i'ito cioe'Allltett
rtmc pery Jmpyh';1'.nr cTeµT.HeM (pm:. 3) • TeJiejjm'it c · iitn.miqhb · aJrewrponp1t..; 
130,u,a. M01'YT nep6~eu:ta.TbM rio 1£bhee c pe.ni>c1.uur tlapa.itJienr,tto_octt ifatta.
Jlfl.: peatt'l'Qpa r iA«H HO pe!JihOOJ3 - uarl!)qJJ.roirtJjttH', Kpyrno"ro ~ettemm), . 
~~ecltetUIBM l:!Be,tvmne tlxo,ttttc'iiio tlJietta. B' R!lHM pearrropa. YaJll-l uao~-
:,:, .. , ... - ' 
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P11c. 3. l{oHcTpyKTlmHa/l cxeMa Macc-cenapaTopa fipo,DyRTOB 
\ AeJieinm .fiAep. - · · · · ' ' · · · " 

I - nxo~aoe nJietJO. 2 ~ ttai.1eP(i f.lJl8RTPQCraTmec1tOt'Q. auaiiJtaaTd}'.ia,. 3-
riepe,Il,HJ'I!t _ T!JJiena, 4. - uottonpoao,11, 5 - anekTpoMarmtT cm~25B1 6 -

-, aa,qHlI!i' TeJielltRa C M9X8.HH3140M ilUCTaBl(lt ~ 3Jl8KTponp~p,n.ou, ? • BH• 
xo,1tHoe nnetto, 8 - MRyYMimit aanmp, 9 • KaMepa ,n,eTeKTftpoaaaun, 
IO -, Ha.Mapa Mat1H«T1-toro o'l'ltnotteHwt, n .. MaTtlJopua'o pem,cmm, 12-
.. HanpalJMIOlllidl peJibO (kpyMaro 0~4~Hi1n) f 13 •: uapit~ti O tierji~upyet!IDI 
ifpenexou 11ononpoBOJJ.a tt nuxoMtoNl mrettat I.4 • peeym¾pye!:Wft Itpenea 
TeJiellteR, 15 - MSX:altll3M BHC'l'aBttH RaMep!i aJI8RTpoc'ra'l'Jitl8CROt'O &HaJHt;:_ 
31:i.Topa, 16 - ,D.H4XW_t3 81-11-!0HHUM kaaoo_· H-50 tt UaelliOOTpa.,Kl{. · Te·Jt· SM »_ .a_ SOT_ It.OH 
Jtonyllll(olt, I? - ,!IHiMi,y3HOill~E! ~aooau H-!C O l41'l0~00'rP~T~JL'tl,llt;li 
a30'1'11ID!_lf JIOBYUII<ffilflf; IB ~ bm:i'.reM:a rto.n.attu ta,ltrtpro ii.BOT& It JI0)3ytm(8 
Hacoca H-,5C, 19 -:-· Cftllhqiottm.t~ ~apexo,n.u o MMltpgl-.leTp~ec~m.irt ronoB
ttaMa ,!(JifI no.nynW,DO)tHliKOB~ Jt8T8RTOP0B, l20 "' .8ll0./!0lttta· tiytilta mntol3, 
21 - ". o.n.n,1.lltfllill ti,ro1t tiitoJtor1ttJecit0U ba.1!Vfw1,1, 22 - ttetto)IBmtmle <Sno_ KH 
(JrfOJIOt'11tteCi<0tt 8811\liTU j 23 .;. . cpopsa.ttyy1htwt JIHHM,; · . . , .. · • . ," ·.· ·. 

. . . . • . ·•• i·• 
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oenapaTopa. cnpoeKTl!pOBami1 Tare, ttTo6u 06ecnett11Tb TOttHOCTb ne xy'JKe 
0 ,I% reoMeTp11ttecmrx pasMepoi3, onpe,AeJifI!aJ1HX ero qioeyc11py1001«e cBofi
cTBa, 11 aocnpon3BO'AllMOCTb Sr11x pasMepoB np.11 ITOBTOptmx pas6o!JRax .11 
c6o!)Rax, a Ta10Ke np11 nepeMe~eHWIX Macc-cenapa.Topa no Koiee. ,UM 
npoBe,AeHWI 10CT11pOB0ttHWC pa.6oT npe.rrycMOTpelto Heo6xo,D,lfM08 ROJilfllecT
B0 ycTpoftcT9. BUCTaBKl1. ,UJifI o6ecrietteHWt 61:lCTporo cna,rta HaB8,l\0HHOfi 
aKT11BHOCTH Y3JU,( lt ,D,eTann, 11axo,1VIiqlfee>l B BliCOK11X [lOTOKax HefiTpoHOB, 
H3I'OTOBJI0HU 113 . aJIIOM11Hl10130I'O cn,raaa CAB. f{ TOMy 'JKe B.JilOMl!HHH 06ec-
nett1-1BaeT aucoityro 3JieKTplflleCRy10 npottHOCTb .. Meilt3JieJiTpOMUX sasopos B -, 

aaeyyue. OcTa.JI1>Hue ,n,efamt n ysJILI; .ileNll!l1te a6n1ts1t nyTH ttOHOB, «s- I 
roTo:anemt 113 i-r~l.!aNittTHmc copToB rtepmBelllllen cTaJilt, JiaTyH;r If Me,n,11. 

.,l(JlfI BUCOKOBOJibTHOit J.!3ClJiflJ.tlfl1 BHOpaH ITOJIHCTlt!)OJI B. CBH31f C ero xopo- . j 
l!Il1MI! 0JieKTpott30JifIJ.tlfOHHhlMU, BB.KYYMHt.!MM i1 · MexamrqecKl!Wf csoficTBaMU, 
a. Tam1te BHcoKofi pa,rtJ.ia11imHHofi cToil1tocTbto. B. pa.6otteM noJio'JKeHl!lf 1ta-
Mepa.- oheKTpocTaTlflleckoro a.11an11sa.Topa. co ncex cTopoH OKP.YJ!teHa. sa.-
~l!Tbfi OT. H3JiyttOHl!fi peaKTOpa (CM9Cb naprup11Ha c 6opttoil KHCJIOTOfi I! 
CBlnteJ.t) t KOTOpa.!l o6ecne~lIJ!a CHlfJ!teHlte _no3 BC9X Bi1"AOB 113Jiytl9HHn Hl!-
:1Jt9 npe,I\eJ!bHO ,I\OtiyCTl!MbOC ypomten • 

BattyyMHa.a: cucTeMa cnpoeRTupoaaHa TaK, llTO o6ecneql1BaeT OTRatt
KY Macc-cenapa.1.1opa (o6oeM 900 n) o-r aTMoc\{,epHoro ,11,/lBJieHWI ,no ,naB
Jtemm 5.ro,;.3 MM pr. CT. aa I,5-2 ttaca, 11 38.TeAt ,I\O ,I\a.BJieimlT 5.ro-6 

MM pr. CT. )38. 40 Ml!H (B 3TOM CYJ!l9CTB8IU~j'IO pOJih Cl:lI'pa.JIO npacoe,nir
HeHlte 'AH~ysuomtoro Hacoca H-5C nenocpe,n,cTaew10 RO P,H:J 1taMepiz 
aJteKTpOCTaTttttecKoro a.Ha.JIH3aTopa). ITpe,n,e~bitbill BaJt.YYM ITOCJie 2 '5 q 
OTitatiltlt AwM,ysl-iomu,11.m uacocaua cocTa.BJUteT (I ~ 2)•I0-6MM pT. cT. 

Mlll'PallWI itapoa MacJta B Il4KYJMHYIO CUCT8l,W CHl!'JKeHa npnMeHeHl!eM Mac
JIOOTpa,r;a.TeJteil H MOTHillC .itOBJIU9It. Ta.Kl-!M o6pa30M; BaKYJM B Cl!CTeMe 
AOCTaTOtieH ,IV!FI_ o6ecnettemut. Bl:lCOKOli 3JIOltTplittecKotl npottifOC'I'U Mellt
aiteitTpD)J,HLIX sasopoa ii npeHe6pelltHMO MaJtOil .aeponTHOCTH CTOJIRH0B9Hlftl 
npo,tzykTOB AeJieHltlT c aTOMaM,i ocTaToqtib!X raaos. 

· fipoBe,neHitrut ltocJie MOHTB.llta Macc"".CenapaTopa Ha I'opii30HTaJ!bHOM 
ttaHMEi peaitTOpa. Ell'O 10CTl!p0Bita C UCllOJib30BaJUt8M ITOpTaTHiiHOli Jiaaep
HOfi ycT/:UtOl3ItH B COtleTaHl!lf C ITJIOC!tOITapanneJU,HOli (,1w IB") CTeK.rntH
Hoi1 rtJtacTJitoii lt. C1rCT9MOii OTBecoB' mroemtpa, cnettHaJibHO' pa.spa.6oTa
lllt.liX: ma6Jt,OHOB' itomten.liX: Mep 11 ,ll,fJYI'liX tt:'lMepl!TOJ!hllb!X ycTpoficTB t 
oCiecrtetiaJia tieot5:ico,2J,l!My10 TottiwcTb BucTasKa seen ycTmtomm no yrJiaM, 
rcipltsottT_y It JlltllefiJth!M pasMepaM. 

PaapadoTlimtM MeTO.I\HRa TpeimpoBKa nnacnm 11 .f\llll'PParM" r,ingn-
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pocTaTwtec1toro a.ua.n11aaTopa aneRTpIBtecmmrr paapI,n_aMI! nosaoJI11Jia ,n,o
necTu HanpillteHue Me}l!,I\y TIJiaCTHHaMli ,I\O 130 KB (B03MOll.UiO li ,n,a.'IbHefi
mee JB9Jiwtei-me), npa a'l.'OM B Tet1emm 12 i.mcos He OTMettaJIOcb paspn:
,lJ,OB. B ,na.JihHenmeM BOOTaBRa HeoCixO,l(ffMOI'O ,l1,]UI pa60T!:l HanpiJKeHIBI 
ocyll\eCTBJilIJl/lCb oa I - 2 ,5 qaca (B 38.BlfCHMOCTI! OT B9Jil1tJl!HLI nanpi
llt0Hl1!I) , npairnM B npo1-1ecc e ,lJ,JIHTeJibHUX nenpe pusnux H3Mepemrfi ( AO 
24 Tl) paopi,D,U OTc7TcTBOBaJIH. • 

Tam™ oCipa.soM, nocROJibRY pasf'eprJeTHS~lilT Macc-cenapaTopa. 
npoU3BOAl!TCR . ~0,1\KO; a BCJie/~CTBl!e 8TO!'O Aa.BJieHl!e B H9M o6wmo He 
npeBJ,miaeT 10- ;.: 10-I MM pr. CT. , BpeMH no,nrOTOBKli Macc-cenapa.To
pa R nsMepeHmIM, BRJIJO!!M apewr na OTRattKy, nporpea annapa.zypu u 
BHCTa.BRy · noJieH,. He npem,mraeT 2 - 3 ttaca. 

MoHl!TOp HeiiTpomtoro rtyttRa, COCTOJI!JjUil 1!3. CJIOJI 235 u t ROJlJll!
M~l10HHOfi CUCTOMhl a ITOJl.YITP.OBO,UHl1ROBO!'O A9T8KTOpa., saKJI!OlieHHWC B 
ne60JihmyIO TOHKOcTeHHyIO BartyyMHyIO mwepy, ITOMC!llOH Ha BliXO,D,e ItaHa.
Jia peaKTopa, BITJIOTHylO K BXO,ll,HOMY nJieqy Macc-cenapa.Topa, If IT03BO
JilieT npffilecTlf Bee l!SMepenH!,!e ai.oco,n,u cenap11poaammx npo.rryKTOB .n.e
JieHWt R O,lJ,UHaitOBO!zy lfHTerpaJtbHOMy IlOTORy nettTpOHOB. 

HcnOJib30Ba.HHUe 'AJI!T ,n,eTeRTHpoBa.HWI npo,ru,RTOB ,AeJieHWI ITOJJ.ynpo
BO,ll,HlfKOBl:le RpeMHaeBue ITOBep:.ntOCTHo-6apbeJ)Hl:le A8TettTOpll 6HJIH OTOCi
prum no Hal!JJ.ytIIUHM napa.MeTpaM 0,ll,HOCTOpoillUIX a.MilJIHTy,ll,HIDC CIT9RTp0B 
npo,rzyxToB ,I\eJieHIBI 235 tJ H 252 CJ , CH!T_Tb!X a pelltlfMe II nacW1emm". 
ROHTPOJib CTa.6UJiblIOCTlt BJieRTpOimo8 a.nnapaTypu. Be,neTcJI B npoQecce 
lf3Mepemm no JIHHHH, ITOJJ.ytiae1.108 OT reirepaTopa. co CTaH,I\aprlfsaTOpoM 
a~ITJiltTYA lfM!lyJlbCOB, Ka.na6pOBKa 8.MITJil!TyAHHX CIT8RTPOB no aHeprmtM 
npoaeAena MeTO.I\OM, npeMoJKeHHblM r .ll!MHTTOM, B .KilitepoM n C .BHJihliM
coM. 0Tpa60Ta.Ha TB.KJlte MeTO,nl!Ka AeT8KTHpOBB.Hrut npO,tzy1tTOB AeJieHltil n· 
cenapa.Tope CTeKJiltHHb!MI! TBep,I\OT9JlhHHMI! TPSROBt!Mlt 'A9T9RTOp8.MH. 

B q e T B e p T o n r JI a B e on1tc1maeTM npoae!)Ra ocuoBnr.tx 
xapa.KTepHcTHK Macc-cenapaTopa u ero rpa.,,cy1tpoB1ta Ot-ttacTuqB.MH. Jipo
Be!)Ra cenaPa111tomrax·1t ¢oRycHpylCl!jax oBoficTB Ma.cc-oena~Topa. 6wra 
B!filOJIHeHa c llOMOII\b!O one1tTpoMeTpHttecROI'O O(-lfCTOTlHltlta· 238fL , HMe
llll!0!'0 'ABB OCHOBHUe JIHH11~ C ~Heprwiua Er= 5,498 MaB (7I,I%) ff E2= 
= 5,455 Mas· (28,7~). 8JieRTpocTaT11ttec1tn:8 ana.mma.Top o6eonetm.n,non
uoe PB.3'A9JI8Hfle 8Tmt· JI.intutt. PacCTOHHlte MB!l;ey JilflUlllMI! lf JOc ll!llpl!Ila 'B 

npeAeJiax norpermtoorren He OTJIHttaJOTM OT pacqeTHllJC 3.Ha.t(eHJtli, 0TCDAa 
MaRcHMam,Hbill pa.s6p?C no 8HepI'lfHM B rtyttKe JtOHOB C ,1\8.HHHMH M, E he 
Hai!AeH paBHhlM (AE/E)ma:r:"" CI,28 ± 0,05)%, B ¢01tyce, sa Ma.t'HffTmlM 
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UIH1Jlll3a'l'OPOM, o6e JllUll111 E/e CXO,J.ViTCfl B O)J.111! ys1rnli mm M/e t qTQ 

flO,fiTB0P.filiJ!O B!-ill01IH0Hlte YC1l0Bl1l1 ,ll;BOlittoii qlORycttpoa:im. J],1m uarm1THO

ro ru1aJJ11sa'l·opa npOBe.fieHa ue6oJib!HaR ROppem.vur !po1<ycttoro paccTo.1I111m 

Ha OCHOBe BLllH1CJl8HHl1X no ll3MepeHHJlM ,!\allHW.t :maqe1rni1 paP.11yca OTK

JIOH8llltff 'Zmo"' 173,4 CM 110 L\8HTpaJlbHOli TpaeRTOp1m, paccTOffHmt,J. 0q:qJ0R- . 

THBHofi rpam1qu OT 1cpan nomacoa MarttnTa d = 5,66 cu 11 paccTO.fIHmt 

1!306pa:r.emm OT 0TOH rpaHl{l_\bl e;o"" 215,? CM. 3TH B0Jll1t{l!Hll 6mi3RH R 

p1ctieTHh!M. 

Paapewaxu\af! cnoco6ttocTb uacc-cenapaTopa npu us1.1epeu111t cneRT

poa B uacc-cne1cTpOMeTpllll8CROM peliU1M8 ( noJiynpOBO,ll.Hlfl<OBL!M )l.8T0RTO

poM co l!l8Jlh!O WHp1moli l ,3 MM) Hai1)J.eHa paBHOH Ha O t I Bl:1COTLI [lHJ{a 

[(M/e)/ A (1.1/e)] O r== 350 11 Ha 0,5 BhlCOThl llHRa f(M/e)/ A(M/e~ 5~ 
::.: ?IO• . ' ' 

lIT0611 yaeJIHlll1Tb c1copocTb ua6opa .n,al-!Hux, a TaKlKe paspernru:IljyIO 

cnoco6uocTh Macc-cenapaTopa, 011 onpo6oaau B Macc-cneRTporpaqiIB!:ec

KOM pe:llmMe lt3M8peHHi1, TO BCTh npoBe.D,eHa pef'l1C'!'PUL\l1ff [lHKa ot.-trac-
11" .. 

'l'rll\ ff.D,epH11M11 !pOT00MJJ!hCWIM11 l3 }'.fl,U.0 'l'Oll0K .:,1:1 B6Jll13H qJOK8.JlhHOfi IlJIOC-

l(0CTl1 Ha paCOTOJtHWI )1.0 20 UM B o6e CTOpOHU OT 4eH'rpa1IbHOfi TpaeIC-tt . . . 
TOpHfl ~= 0. npep;oapliTeJibHO Ha OCHOBe TT01IytI8l{HhlX )l.aHHhlX l\11.II 4eHT-

paJibHOll TpaeKTOp!lU BHITOJIH6Hl1 paclleTU napaMeTpOB TpaeKTOpHll )J.JIJI 

qacTm;, OTKJIOHBHIUlX 13 Maf'HltTHO!.I none Ha yl'JIU, H0Ct(01lb1CO O'l'JilfllHUe 

OT ~ewrpanbnor~ yrna 'll,0• IloJJyr191mhle B pa3Hh!X uecTax qioiron:nacTa

HO~ mum M/e o.<-,:mc,rm{ TTOKa3aJilf~ tJ:TO ,IV1ff HHX mt Bll6paHHOM yttaCTJre 

A~J:·40 MM (np11:'li,=em,) BUilOJIHJi!OTCJt ycJIOBl1fl ,JJ;BOktHOU cpoeyc»pOBKH. 

PaspemaKII\aJI cno.2,06:ttocTh HaHlJ,eHa np11 apeuemt 01tcnoslfi.lHM t = 60 um1 
Ha IIlfK JO.Ve)/ A(M/e)]o,5= 950 - !050, ynem11um8.IICh oT MeH1,m11x 

pa,I\ilYCOB l( 60JiblllliM. fle6bJibUJOe OT11Htrl1e. OT pactieTttOf'O auaqeHI~ CBff-

3aJIO a ocnonnoM c HaJitttnteM crpeplfllec1Wfi a6epP8,Ll1nt, KOTopasr o6yc;ron-. 

JteHa 6CJibllJOH B8JlltllHHOfi BHCOTH JlllHUl1 Ai=40,2 MM; u o6ttapylKeHa npu 
a!laJIU38 IlltHlm no B!lCOTe. ,U11cnepcllil no ltaCCaJ.! ~l= 86-88 CM. J{o04i

,ti114HeHT l1CilOJlhSOBa!tWI HCTOllHltKa ( e-MJeKTlffiHOCTb) Maoc-cenapaTopa 
Hai1,[ieH paBHID! 216•!0-6 • . · , . 

- . . .. ' , 

fipoBa,!J,eHa tipa,nyupoaKa uacc-:cenapaTopa, T.e. 11ail.f\eHu I<Oeipim-

t\H:a~TU a I{ 8 B B~allr8HIUIX cp _It (2)' CB.fI3LIDalffi\lHl anaqenmi E/e 

11 M, e 11olwB e n· ;J!H4HHaMtt VII H W, ooo'I'aeTcTI!emw ( noJiytieHa oaau-. 

c11MoCTh nenmi-•u1. C n ciT 1toopwtnatu ~~ nyql(a Hanoa a n11601tocTn 

)l.8T6,RT~poaaii ) • nacnpoli3BO,!JJtMOCTL nOJIOlKemut MHHfi M/e 11 TOqf{OC'l'l,. 

11:wepelH!ft l':lTOti fl8JntttiflH-l Ha Xj'llte 0 106'6. !fHT8HClffiHOO'l'b ITIIKOB O(;;:qa• 

- J8 - . 

CTHI~ B pa3HUX M8CTax nJIOC:ltoCTH )18'I'8JtTHPOB/lHl1fl B npe11,enax CTa'l'i!C

TW.teCRllX omn601t 0,1\IIH/lROBa, . '<TO TIO,J1,TBep;it.n.aeT npaBllJlbHOCTb pac11eTOB 

umpmi 0TnepcT11i-l .n.rmrpparM, npe.!\OTBPa!J\aroo1r1x paccermmme l!OHOB, 11 

ot5ecneq~maeT B03MOJKHOCTb TOllHO['O ll3Mepemm Bb!XO,I\0B HO!IOB no BC'JIA}' 

l\8T8RTHpy8MOHY yq:aCTRJ cneinpa 1.1/e. 
IToJrytieHHOe 31m1rnHHe pa3pemaKl1je11 cnoco61-1ocT11 np11uepno B 5 pa3 

IlpeBOCXOJ\HT 3Ha'leHl!e' ,J1,f!P,TllT'HYTO() ;·pyrrnoi1 3Ba.Jlb,na II !{OH8l!HOT'O B 

T?Pr. 0110 ORa3aJIOCb BITOJ!lle )J.OCTaTOllHLIM, l!T06bl OlKH)].!lTb fJOJIHOtl cena

par~Ul! ·no.n,anmtJallero l!llCJia JJmmi1 M/e npo)\_yrtTOB .r1enemrn .f!JJ,ep • 

B IT Jt T O i1 r JI a B e pacc1.iaTpl1BaIOTCff CTI8RTPU npo,n;YR'l'OB 

.r1eJie11.m n.n.ep 
235U Tennonuwr Hefhponaim, c1mTue Ha uacc-cenapa

Tope, M8TO,JW 11X pacllll1iJlPOBim, a Tam1,;e 11CCJl9,llOBaTeJihCJ{l10 pa6o-ru, 

ROTopue MoryT 611Tb npone.n.e1m Ha Macc-cenapaTopo. f!oJiytrnmme cneH

Tpu Il03B0JiltIOT o~emtTb CB_OHCTBa Macc-cenapaTopa, f1 ero B03MOJKHOCTl1 

B HCCJ18)J,Ollamm CBOHCTB npo,rzyitTOB .neJtemm n:.n.ep H B3aHMO)J,etlcTBlfil nx 
C nerqecTBOM. 

AMI1JIHTy,n111:1e CTI8RTPU npo.nyttTOB )J.8Jiemm C Dbl,ll.OJ!8Hfll:IMH H'l 3J18K

TpocTaTl1l!ecROM aH~JHf3aTope 3Ha.qemmMl1 E/e (p1m. 4) TIO!ta3aJIH '<OTTto 

pa3,fiOJI8HHble mm11, COOTBeTCTBYll~He onpe.r1eneHHblM 31latJemmM 3ap!)J.OB 

e . ConocTanJienueM n11:1-111il c o.n.,ma1ronu1.111 aMOJ111Ty.n.aM11 ,l\1Ift nap Tmrnx 

cneKTpon, CIUIThlX rrpn pa3H:UX 3HatJeHIBIX 6.T1moHJtn~ero HanpnJKetum V , 
onpe)l.8Jl8Hbl 3Haqemui HOlfl1JDC sapq.noa 8 mtKOB CTIBKTpa If Hal1.JJ.Ol!IJ coo

TB8TCTBYKl~He HM 0HeprHH E. KoHTpoJib no.nytrnHHmt 3Ha<rnH11ii E RaJIH6-

p0BROll no.nynpOBO,I\!UlROBLlX )J,OTBRTOpoB no M8TO,II.Y IllMlfTTa Ii l1P· )J,9JI 
xopomo corJiacJJa1111ecn: pe3yJl&TaTu. 

TIPHMEHEHIIB 8JIE!ITPOC'tATI:14ECKOrO AlIAJil131\TOPA B llCCJIR,UOBAHHHX. 
ffa rro.nyq:ae1.mx cner,Tpon, ITO,l\o6mnc np1rne.11,eHHLIM Ha pnc. 4, Mo;i,:uo 

natlTH pacnpe)l.eJieHWI npo.n.yttTOD ,TJ.OJieHHJt JI,l\ep 110 . HO!!HblM 3ap!1_l\a•1 11 no 

tmeprrum l(Jrn ,JJ,amroro ,!iB.lllIUieroc.fl nerqecToa u )lmmoil ero Tom1111Hu, 

HllllTH pacnpe)J.eJtemm no 0nepr1UIM npo,rzyttTOB ,JJ,enemm c )],amn,m 3apq

,liOM. e li ycTaHOBl!Tb CBff3b lfO!IllhlX 3a}'.fl):\OB 11 :mepr11ll npo.rr.yRTOB .ne

JI8HIUI •. oJ18RTpocTaTl1llecttm1 aHamrnaTop n coqeTamm c nonynpoB0,11.HH

:ROBhlM ,ll.8T8RT0pOM MOP,IHO l!CTI()Jlh30BaTb npn H3Yll.8Hltl! TIOTeph Sltepnm 

H nepeaap:r,rvm npo.u,,yRTOB .r1enen.m np11 npoxo:K,T.1eH1111 m.m -romtnx . c11oea 

pa31JII!UIWC BOlJ\8CTB • B03MOllUJO era np1nrnne1me li )J.Jlll hHaJU13U COcTana 

ll :meprni1 118I'RHX ltaCTIII~, HcnycrmeMI:lX rtpH ,l\81IO!Jl!11 JI,l\ep. 

.Umr Ofi['0,ll.8Jl8Hl1Jt ,I\Harta30HOB 3Jl9RTpHqecROI'O II Ma!'l!HTHOI'O, no.rietl, 

npn JtOTOp!DC npO,uyRTH ,l\6Jl8Hl!ll, nporne.rwme WJ.Cc-cenap!lTOp, HhWf'lT )~Oc-
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Pac. 4. 

! N111r. 
W) 
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,00 
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,,_ 

20 2! 22 
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23 
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i'~'i ~ n ~ ~- M ~ 

AMrlJIHTy,IJ,lllill cneitTP npO,Il:.,Vl<TOB )J,eJieHlffl H,I\ep 
235u 

TenJIOBWlf Hel,tTpomu.m, lf3M9,PeHIUill non:ynpoBO)J,!IHRO
DUM ,n.eTeRTO po11,, nouelllemwM aa oJiei<TpocTaTIBtecttuM 
rutannaaTopoM. V = 7I,IO RB, E/e = 3,268 Man/e0• 
quc,ra y tuncoa - sHaqemm uommx safl'!,n.OB, nt.piuten-
HHe qepea 81I6M6HTapmn.1 Sap!,!.\ e0• , 

TaToqtf'Jll _)Vlll perucTpaL\Hlf l1HT8HCl1BHOCTb, npone)J,eH Ha 3BM pacqeT 
olltH)'..\aeuux HHTeHc1muocTefi npo,nyKTOa .n.enenw1 fl,n.ep 235U , xaI)aRTe
pnaYJll\HXCJI onpegeJie!IHNMtt 311<1qetmJIMlf Maccu, anepru11 u irnmwro sapa
,Il,·a· ITO Bceur }\Hanaaoey 8THX B6JIIBIHH, a TaRJKe C00TB8Tl;TBYJal\l.tX B8Jili
tUtH non:en V .H H • ITpn pacqeTax ucxo.n,11Jia na pacnpe.n,eJieHnfi npo.ny
ItTOB )'..\eJieHIDt cpe,I.\HHX uacc K8Jlt,ll,OH rpynnu rio HOHHID.f sapit,I.\aM (H.JJac
ceu) , KOHTypmnc )\Hal'paMM M8'l'O)'..\a BpeM9Hlf npoJteTa C nonpanRaMH Ha 

11cn:ycRrurne W1Hoae1mux neilTpoaoa l1 ua n0Tep11 aneprmr a cJioe ypana, 
a TaKJre xapamepncTlfR uacc-cenapaTopa. 

UsMepemm: orteRTpoa M/e npo.rzy-KTOB .n,eJiemm a uacc-cneRTpOMeT
pIBtec:ROM pegm,ie (no.:rynpono.n,mmonm.r ,I.\eTeRTOpoM co iqeJibro mupimon 
! 

1
3 ~, pacllOJIOli,El!IHOfi B qioeyce Macc-cenapaTOpa) T!ORa3aJIII, t!TO 

· QmU,i;JlfHC'I'BO HW GB M/e npO.rzy-KTOB p,eJISHlffi TllE8JIOfl rpynm,! XO po mo pa-
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P110. 5. 

tm uv., vt~ 

(l) 5) 

:VttllOTtm cnett'l'pa M/e npo.ny1tTOD ,n,enem111 1t):\ep 235 U 
TOl!JlODUMit HOlhpol-ta.Ml1, HOM8poym1e OT):\8JlhlWMl1 .,TP.e1ro
DLIM!f ,IJ,8'1'EHt'l'OptlM11 (yttaCTOR.f1i-J,

1
~42,5 MM npn ~,:f'en10 ). 

a) npo,t{yim: .n;enemm TSlllteJIOA rpynrt11, V = 71,5! RB, 
E/e "'3,287 Maa/e0 , f1 "'36!2,I a; 

o) npo;wwru ,IJ,eneHwr .nernotl rpynnu, V .. 99 ,46 RB, 
.. · E/e a 4J572 M:m/e01 H • 3780,3 a •. 

NnoJIR. - nonHoe tiHoJio TpeRon B n1me M/e • 
qucJia y fllfROB - l10Jlf1,t\Jt0BU8 HOMepa. 

s,I.\eJieHH npn non:yqeHHott paapema.J01!1ett onooo6HooTl1.Ha O,I nucoTu na
ROB f(M/e) / A (M/e)1 O,Ie3Q0 • fipoBO,I.\KBmlfilC11 B BTi:!X H3MepeHWIX rum
Jl11TyAm,tll: aHaJilia HMttyJiboo3 no1taaan,.t1TO doJibmlflioTao Jimtnfi M/e rtpa
RTUtJecKH cacido,11,Hi.U>T HaJIOmeunfi 'APYI'lIX JimtitA o d.itttSRHMlf anaileHWIMlf 
M/e, ao'oTJIWUiliiM11 M u.e., H,IT03BOJil1JI npu opaB~8HHH nonytteltHJ:lX ru.t

fiJIHTY)J,l{I,IX cneKTpOB C nimru.ttt atlTtJU!Ty,!\HOro cnenTpa O OOOTBeTOTByio
ll\lfM E/ e ( pwo: 4) , ,!\JIil ROTOpoI'O y,i.e yo1rllliciBJI8~ aHa.ttemin sapg):\OB 
(3 , ,!\Jlll Jii:!Hlm M/ 9 onpe)'..\eJIHTb eapI)'..\ I) ; a onl3,!\0BaTem,no; Ii Macey 
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M, 11 :3Heprmo E. 
ITpm.mHe,1mrui: naTeM perncTpa1.1wr yqacTRa cne1tTpa M/e {,nl!anaso11 

ero cocTaamreT 4,5% OT nHatiemtfl M/e in:.ieHTpem1acT1mR11, T.e. 6~15 
JiliJHfll M/e) CT0RJlllHHhlMl1 TpeKODLIWf ,neTeRTOpaMH TI03BOJ!Jf}l/l j'DOJ!ltlU!Tb 

CROpoCTb Ha6opa ,naHlUlX B I00-200pa3 (B 3aBHCHMOCTH OT inmnn 1111-

ROB M/ e I O,I\HOBpeuemw perlfCTp11pyeM1,JX Ha TpeKOBOM ,l'!OTfll(TOpe) H 

.nocTHtib pa3pema.nJ\efi cnoco6HocTlf na 0,5 aucow mmon [CM/e)/4(M/el 
::: 700 - 900. (paspeme1me CiOJibllle8 ,IJ,:JJl CiOJibllIIIX PllJ\Hycon OTltJlOHClllut). 

HeRoTopoe J118HbmeH11e paspemaK!J1eii cnoco6nooT11 no opaa11emuo co cny
qaeM 0(,-qacTUll CB.fl3aHO B OCHOBHOM C 00.TlhlUIIM P,.'l.!'36pocoM llPO,l\Y!tTClB 

.neJiemm I npoXO,l\fllljl1X B MaI'tnTTHOe none, m, CKOpoCTifM ( onepl'IUIM) n t 
oTttaoTn, c yaeJIHtiennw.1 anepTypmru yrnoM ex~ n .6om,1mtM upeMetreM Il::i
Mepe11wr • BJiaro.napn BllOOitOfi pnoperoa1m1oft CflOCOClllOOTll JUITCHCHBHL19 
nm,l! M/e npo,eywroa .nirnemm Tnlltenon rpynnu 11on1100Tb!O oT.neJienu liPYI' 
oT !\pyra (pnc. t3a). Bnepm,10 6wm noJJytlenu oneRTphl M/e npo.cyi;Tos 
,ne.nemui Jternoll rpynnu o x:opomo pae,ll,eJie1rnuM11 nammM11 (pttc. 56). 
AMfJJtlt'l'y,~nun lllW.Jlll!'l JI1tm1A, npose,11,emu,d\ C TIOM0!11b!O no.n:ynpoBOl\HHIWBO
ro ,l\eTeKTOpa, notmsaJI, qTo B cnenTpe M/e npo.cyRTOB .neJtemm TnJKe
non Ppynm,r noqTH Bee Jil1HHn CB0601\HU OT HaJIOJKeHHfi ( rrpHMeCH JinHH.li C 
dmmrtiiMn M/e cocTaI3.1lf!roT MeHee I - 2%), a cheHTpax M/e npo.cynTos 
l\9JI8HHJt JI8I'Iton t1pynm,1 Cyn\9CTBOHHUe HaJIOJKellWI Ha(JJJJ0,11,aJTHCb TOJ!bRO D 
8% sapetincTpnpoaammx JI11n11fi. 

ToqHOCT!, 0Ilp01\8Jl8HWI 3HatreH11ll M/e Jll1HH.li mill,n;ena paBHO.li -to' 06% 
(no usMepeHHJtM Ha pasm,oc ,ll,8T3HTOpax). Sna1rnmm M/e mmufi coBnMalOT 
B aTax JJCe i1pe,n;eJJax npa HSMepemmx qepes ·60JihIIJHe npoMeJKyTrrn BpeMem, 
(Harrpmrep; tI8pe3 0,5 ro,n;a). Macc-cenapaTop TI03BOM8T npOBO):\lfTb 
,ll,OJII'OBpeMetmue (.no 24 q)' ·Henpeph!BHUO lf3MepeHWI Cil8RTp0B M/e 6ee 
yxywnemm pa3pema1UI1eti cnoco6nocTH, Tipu a·1•0M oC!ecneqnnaeTcJt .nocTa
TOtIHo BllCOKHfi uaeiop q11cJia 3apeI'IICTpHpoBammx qacTI~ Ha Jll1Hlf10 (,n;o 
3000 ,IJ,mr npo,nyHTOD ,11,eJieHWI TJtJKeJioii rpynnu 11 .no 5000, ,ll,Jlfl npo.nyKTOB 
J.1,9JI9HHfl JI8I'ROR rpynnu ·IlPH BpeMeHH Ha6opa OROJIO. 9 q a pa6oTe peaR• 
Topa ita 1.1oninocTa 2 MBT). 

IToc1tOJibey npn npnMeHemrn TpeROBbIX ,neTenTopoa nsMepemre rurn
m1Tyl\HIIX cnenTpOB JIHHHfi M/e Tpe6yeT ,l\OilOJ!Hlf1'9JlbHHX 3aTpaT 3Hat111- · 
T91IbHOI'O BpeMeHn, HaMl1 !1pe):J,JIOJK9H H np11MeHeH M8TO,l\ onpe.nenemrn: 
Hontrnr,o sapn.na no pasnocTtt BHaqen11i1 M/e 1iJ1H mrmrtl cnerrTpa na o,n;
Hoil CT9RJlf!HHOfi nJiacTlillite, OTCTOJ!!l1lfX .npyr OT l\P-Jra Ha paam,ix pac
CTOJ!HI!ffX, B llll{aJle M/e • MeTO,J\ OCllOBaH Ha TOM, TlTO pa31!0CTh BP,JHITH!Tl 
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Hie )i}lfl. muiui1, C O)).Hl!M 3lla1Iem1eu sapi,[\a 8 Ii MaCCUMtt, OTJUftlB.KlllliMH-. . . . 
ca 110. I a~e.M., o6paTuo nponciptW<lHWihml :&em~nmo sapt~a: 

l..1!..- Mt If'" ...L' (8) 
J o e e · . 

l!O!ta3tll!O t tn'O TOt.J.HOC'I'b ll3M8pe!Hlil B61Ilf4HHU M/0 1 ,t\OCTHI'HYTM Ua Ha
UK!ll ycirauOBlte 1 ,!\OCTaTotma ,I\M rip11M9H0HH,I ::noro MeTO,O.a. Siia110m111 

aapr)~a, ualt1~em1ue STl!M MeTop,oM, coana,I\a!O'I' co sHaqemun.m, onpo,fle
.nettm.JMII c noMonihio atmmtTy)Vtoro anaJil131l,. AMnJIU'l'y,J.ViWl aua1ma neo6~ 
XO,IV!MO npaiAel1/lTb 1IHlllb ll 116MHOI'IIX C1IY4MX HaJJOlKeHltll Jilfl!Ull M/e t 0 
B0pollTUOCTl1 qero MOllOiO cy,l\H'I'b I cpanmrnaa 3RC!l6PlflJ:OHTaJU,HO HOMe
JJOIIHLill cnenTp M/e c pacqeTllUM, Dpe,IJ,JiolKemml1 MOTO,D, y,11odeu npa od-
pa6o!l.'Ke cnexTpos M/e ua 8BM. · · 

Tan11u oCipasoM, paapado-ra1mutt uaco-cenapaTOP ,11,ae•r BOSMO)l(HOOTh 
0CYJllOOTBl1'l'I> aa BPOMI{ OROJIO I MI<deR 110CJI8 tlHT8. ,l\OJie!WJ! ce11apa1.1mo B 
npoo•rpaHcTae npo,nywroa ,11,eneH11JI, xapaHTep11ay:ia1111xoa onpo,lJ,eJleHm.mu 
sHat1emmM11 Mac cu, 011epr,m a 11ouuoro eapFi,n,a, xaK Tt111\eJ1oii, Tait a 
J!9I'ROfi I'pynn I H C BblOOKOil TOtll!OOTblO Of!JJ6)16JUf'I'b f;TH a11aqe1ma I a 
'l'/1K)!(8 BUXO,ll,U COOTB8TCTB/ICUjl1X 11p0J:1YRTOB )\6Jl8Hl1.II • 

UPAI<'l'IFIECftAfl tif!amoCTh. nonyqeHHue xapattT&p11011·mm uacc-oena
paTopa ueaai1ewrern1ux npo,ey1tTOB .iwnenl!JI st,!\ep ·" H3Meponm..ie ua HeM 
CHOKTPll · npop,y«TOB ,11,enemm ITOR!i8UB!l!OT, ttTO OH M01!18T ()bi'l'b npm,eueu 
,ll,Jifl llJ?Oae,n,emm Cionbruopo r<pyra opuruuaJibHJIX nooJie,!.\oaam11l. 

ITocROJThKY ao11rui.llfll<lJ\ee donhm11HoTDo 1rmmit oneRTpa M/e cao6o,I\Ho 
o·r HaJIOlKemdt, 1•0 11a H3Mepemitwc oneRTpoa M/e MO)l(HO nonyqaTb AeTa
JihHy10 lfH~opMru\mo--o paonpe,l\eJiemmx npo,nyxTOB 'AeneHwt ,l\armoi:i uaccu 
110 81ieprM;1. B m11pot(oM ,11,11anasone Mace, o b-rpyi.TypHux oco6eHHocTJIX 
pacnpe,11,ene11m1 npo,nyRTOB ,n;eJIOHWi no MaccaM, o· pacnpe'AeJJemmx npo,rzy
K'!'OB ,neJiemm · qnmcHpoBammx uaco no »ofiHLIM aap-maM H c1topocTRM, qTo 
.naeT aoaMomwcTb ycTaHoBttTh BH,ll aa.nacnuocTM uoinwno Bafit,l!a OT· Ma
cau u CROpocTH npo,ilyRTOB ,n;eJiel~HII. 8-ru pa6oTu npoBOfVITCJI B WiCTOll
IIJ88 BpeMlI ,n;Jlli C1IJ<IM ,n;enemfff 11,n;ep 235[! T8IDIOJ3I1MH uefiTpoH(iMlt~ 

Ha Macc-ceIIapaTope TaRJKe l.fOJKeT 6u-r1, npoae'AeH mupcim1i! RP,JI' 
JICCJie,n;oaal:{HH Bsau-uo,n;eiicTBllil Clb!O'I'PUX i.!Horoaafitp,HUX HOllOB -0 Ollpe,I1e
Jl8HHUM11 3HaqemmMu 11accu, :.mepr,ua n 1101moro sapr.n.a c BerqecTBOl.f 
npu napll8l\llli 3'l'l1X rrapaueTpoB B ll1Hpo1mx npe,n,enai. True, B )laHHOe 
·1peuff BLlnoJIHHTDTcir pa6oTu no aaytrnWITD CBff3H mipaMeTpoa '!'pa!;l]Je1nru~ .. • 
1'Jl8IWB B TB8p):J,CJT8JIUUJX Tf-01COIHl;~ }\8T8KT0pax O Maccolt, SHepPttelt l1 
aapHJ\OM 6nu6aprmpyll'li\IIX np<i,lly~'l'OB Jl6)IAHJ1Ji li.IT,ep. llpoBO,IlHTCfI. ii;yqe-
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mte aMT1J11t'l'y.!iHOro M1Pewra i:I noJ1yupoao,nmmoDux ,ne-re:wropax. Bunomie
HO o6Jiyttentte TpaH3ttCTOpon m~TeI'paJibHWC MIUtpooxeM. HaMe\lOUO npoae-

. . . . ~ ' 

c-rn asyttei!iw Baam~o,n,eilcTa1m npOJlYRTOB .n.enemut oo ct.tttHTttllJl/il.ll'IOHIW-
Mlt ,n,eTeRTOpaMM, noTepb :me:pr,HH npo)J.,YR'ton J\e.11eunn npa npoxollVl,emm 
HMlf TOHKl1.X cJioea TBep,oµx B8lqOO't'B t KOJ!ltt!OO'l'IlO. SJHmTpoHOI! 1 BUd11Bae
i.wx npo)JyKTliMlf ,o.eJJe{!Hf{ 1-ig '.\'DOM~ nen1e0Tn. 

·' , fi pa ytieJilill~HH!i [lO'l'Ol<a uetl.TPOHOB ,0.0 l oI2 Hett-rp/ cu2 • 081( Ha· ' 
Macc-cenapaTope cTaHeT aoaMO)J(Hb(M tt3Mepettue nJ:ixo,n,oB cenapttpoaanmnc 
npo.nyK'l'OB ,D;eJiem~ B CHMMeTpu~mon o6JiaCTli (yo'l'aHOBJl8HJ,l8 ,IVIll. HHX 
cBa311 i.!acou. tt s1-1epr1m); 1rnMepem1e ,D;JrnH 4eile1t fl _-pacna,Iia, tt 0Tc10.n.a 
.. nepmtllmnc !3aPJ.n.oa · n,o.pa npo.n.yRTOB ,D,enemm i ttsytieHae paccemma 
npo,D;yR'l'OB .n.enemuq l-13ytl.8HHQ pacn,UJlemut B8f4ElCTB npo,oyRTaMH ,D,8JI8.HWI; 
11cc11e.n..oarume Roppem1poaaHH~ usMeHenutt imeprittt (cxopocTe'1) a 11ou-·• ) . . ' - . 

HUX 3apt,1\0B npo)J.,YRTOB .n,eJiemm onpe,ri.eJieliijUX Mace npu npoxol!t,D,emm 
qepe3 TOHKl18 CJIOU.Taep)J,hlX B6ll!80TB. 

3AKJ10llEHHE 
Ocnoam,re peay11bTaTu pa6oTu aamnotiruoTcn B cJie~ei,i; 
I. BnepB!le B CCOP paapa6oTaH H yoTaHOBJleH na iiopmiOHTWibH0!.1 

- . . . # • • . 

xana11e peaxTopa Maoc-cenapa'i.'Pp ueaaMe,11,JieHJ111X npo,D;y1t'l'OB ,I\BJlef!lm . 
ll,D;Op, cocTomqwt 113 noc11e):\OBfi.TeJihHO pa.cnOJlOllt~HJlWC 13JIElRTf>OCTaTifllec
ltOI'O lt f,!a!'HltTHOI'O aHaJIUBaTOpOB I HOTOpuil ooecitieqaJI oenapaqmo B . ' - - . . . . 

npocTpaHqTBe npo.n.yt<TOB .o.e.neHIDl, BJL'l8Tanq11x: l!3 TOlffiOI'O- OJIOR ):\eJIII-
lllBI'OCJI BB!llBOTBa, O,IiHOBpeMaHHo no MaccaM, atteprwm u Homn& _aap!
):\a!4 aa apeMII . OKOJlO t M1<ce1c nae.ire aR'i'a ,D;enemm. 

2. Buoop cftqTeMU Maco-cenapaTOW B. Blt,lle. llOC:JIO,D;OBaTeJihHO pac
noJIOJKBl{HllX anen_pocTaT;fti80I(OI'O llOJif{. 4UJI.MH,ll;J)ID!8CKOI:'O I(OH.0.SliO!l,'.ropa 
U C8KTOpuoro O)J,HOpo,IiHOJ:'0 MarH»THOl:'o, IH),'Ul I O'l'~JIOHlll00(11X liOHlI B npo
THBOllOJIO,Kf!!-8 cTopouu, oea ~poM~~'l'Otmoro gioeyoa MOW fl~JIRMH, ",i~JIII 
RO'.l'opux l3lffi,OJIHflIOToJI yonoaua qiouyoapotrnu nepaoro nopr,D;Ra · no yp11a1.4 
H c1topocTRM, a oorJiacoaELttlla p HOHCTPJKTIIBHb!MH u Teirno,rorwzecx»MU ·· 
B03MOl!tl{OOTJtMlf"lt3I'OTOBJIBHHlt ero Y3.ll0B H ycJIOBMMU pa3Meu{eHl-1lI ff pa-
60TU era Ha roptt30HTaJibHOM KrutaJie peaxTopa, 06ecneq!f11 .n,ocTH)J(ett11e 
uuooKoA" paepemanqen cnooo6nooTa Maco-oenapaTopa, paaHo~ Ha 0 15 
BHCOTU nHKOB M/e no Y".:iacTity ITJtOOKOOTH .0.BTe' wr11po .. B~n:a mapmw8 OKO
JIO 40 MM ~M/e)/ACIA/3lfo,5 = ?0~ - 900 (Bll!ll,e' ,rvm 6om,mux pa.!\Hycoa 
OTIUIOHe1m11}, qro .? 4,5 ... 6 JJ4B npenumaeT paa_pema~ cnoco6ttocTh, _ 
11~.IIyJlemtyio !"ta lt,'100-cenapa'l'ope npo.n.yKTOB A9JieH1ut B @Pr, 11 i:mmnm.~ · 
JlhHU8 no OpaB,!l)l'JHI) 0 'AJ)YI'MMU B03MOl!illtiMH O~C'l'8Mlillli nonefi NIIIHY ·Ii 
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nonepetume pasue~u ycTaHOBRll, 31<cnepm1eHTaJibHO noRaaatta rpm.1enu
MOCTh. liOHHOH onTa1q1.MaT1ayxa-fepqora R'CJlyll~ ~.TRJIOHeHWI ~OHOB H<J, 
::maq11TSJibHO. ?,!8HbWHe yrJlll, 1181.1 pa~'ee np11MeHf1Dl!ll·ieC1I B ru!aJIOfltlUlbllC, 
cttcTeMax noJieii. · · · · · · · · 

·. 3. Paspa6oTatti-raa KOHcTPYJ(ltli!I uacc-cenapaTopa u ero y3noa, B 
t1acTHOcTu,paapaooTKa Ai3ynoJI!Ipnor6 110To11H111ta pt3rynupyeuoro Hanp!
>KeHIDl Ha !40 KB o AOJiroapeMemtofl CTa6HJlbHOOTblO 0~0!%, 'ru!a'l'eJl~nw\ 
BH6crp MaTepttaJIOB ysJIO~' 06ecrie1111.nH. d~CTPYJ) nO,D;I'O'l'OBJtY Macc;.oenapa
TOpa R ttaMepemmM (2-3 11), aosMo,iqre>cTii npone,Ilemui ,11,JIHTeJihHUX non
pepHBHmc uauepemm '(,D;O 24 qj, BNOOKj'IO TOllHOO'l'b H nocnpoH3BO,ll;11MOCTb 
onpe,D;emteMW: 3HatteHl18 E/e (QeHTP Ollpe,Il8Jlft8'l'CII C TOttHOCTblO :I; o,DI6?6) 
u M/e (+ b,09'6) • noa1AoiKnocTh oenapaqntt npo.n.yRTOB ,qeneHM no noeuy 
,D;11an~soey aHatiemnt M/e H E/e, Pacno1101JteHne eneu±pocrailitleo1toro u . 
MaI'HlfTHOI'O aH!i.nuaaTopoa Ha nepeMeiqaeMlllC no uonee C peJibCIU,fH TeJle• 
:llmax, cmaolKeHHUX M8XaHI-Iat,U1MH BUC'f!UlRH t nrianommo JlBI'RO pemttTb 
npo6neMY 6ooTpoii OMBHll JiO'l'OtlHHROB A8JI!Ill!HXCJI neuiecTa, El- TaWKe, npa 
iieoeixo,n.HMOCTH, CJIOBB B811!80~I! wm'· TOJ)MOJUlHltll npo)J.,YR'l'OB ,D;8JI8HWI, fl 
66erineq1mo nos11oiicf!ocTb AOoTyna uo ncet.t ya11ru.t cenapaT·opa Heaas1ton
MO OT pe~ltMa pa60TU peaI(Topa; a Taroite Y'AOCiOTBO ll TOQHOCTb JJOTHpO~ 
t)OqHWC paCiOT • . . . 

4. fipoBOJ)Ka MOHHO-Oll'l'litlecRHX OBOUOTB Macc-oe~apaTOpa q noMO• 
11\h!O Ol18ItTpoMeTpmecuoro llCTOllHHJ<a 0(-tiaCT~ _238Ptt noxaaaJJa WC 
6JinaocTh it paotrnTHLIM. anattemmu •. a TrutJKe nooTostHoTBo nan11Cip0Bo11HHX • 
uono'l'aHT cenapaTopa. ao · Bpe1,ettl!. Ilo1taaa1ia aoaMOl!tl{OCTb txono.i:rheonaTb 
cenapa'l'op :S pelK!l!.!8 padoTu I(al( Maco_-one1tTJ)OMElTpat (rax li Maoo-ctieu-
Tporpaipa. , . c · . . 

5. Bll(:JPBJ.e l'lpe,[iJtOlK8HHu8 M0TO)i onpe)ieJI~lllifl HO~ aapi,D,OB;'Jnf
mnt cf[eRTpoa M/e npo,nyt<TOB AeJieHtm · no paatttidrit 13!tS.tiefimt. M/e ,vur' 
t,ru3ttctoToT<iR~i!X .mrimn; 11aMepieMHX dT,i\e}IbHmt irpeub~W A~'l'eKTbpo1.t; 

: . : - ~ . • • " . ·. . ' . ~ - ,i. ~ '' ' : 

p.a,i trns1,omttocTb · Hl:i,I\el!Olo onpe)\emtTb aHatielfi-ut Maco; _'atteprttft « uoit-
;:i1:DC aapt)iOB npti,Dyl(TOB ,I\e.ireimit. ci l3!l'A81letntuua tta ldaoc .. oenapa'i.'ope 
SHatietttiliMlt E/e H M/e 6ea )iOITOJihH~8JI1,HlD[ uauepemrll, tbc ru.mhHTY'AHWC 
oneK'l'pori u o~aaa.ncn y,qodmw npH o6padoT~e Ot'!EHt'l'p6n Ha 8BM •. · . 

. e •. BJiaro,n.apr ,D;ocT»ruyiioMy siilco~ouy 13Hatte!iHtO paapeiztal1lllett · ono~ 
codu90TH ce~a~Topa• 1:t0Mmro.tl1:te1t'l'pos M/e.ttpd.n.yRTon·~aitettM 'ralKB-
nolt rpyrinu, c inlfp0KO OT):\BJieirnw.ot, ~~8.Mlit ~i:Jepsiie i3 MlfPOB08 npa.K- , 
TIUtB n~JiytteHH tlheitTpll M/e npO,eyK'l'OB ,ite11aaaa:_ JI8I'KOff fipynni c tl8T• f 
KO paa,i:ieJielitUlMII iiHl!HJlMH, J\MnJiltTy,qHliM ruta.J1H30M .0 n~MO!t\"bl> llOJij'!IJ)~:. . 

-::'~' --,. ..... ~ - . ,. 
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80,ll,lHfROBWC )J,6T8RT0p0B noRa3aHO, tITO IT0):\3.B.llffl(lqee OOJihll!HHCTBO mncoa 
M/e nprutTlitI6CRlf CBOOOM{O OT HaJIOJKem1il mmoa OJ!l13Rl1X M/e 9 HO C OT-
1mqam1mmM M, · E 11 e . B cnewrpax M/e npo.nyRTOB ,D;eJieHllil Jierrcol1 
rpynnu cyu1ecTBeHHU6 HaJIO]l(6Ht1ff ttao)JI0):(0.JO'l'Cff TOJibRO B 8% JIHHl1l1 •. 

? , OTcyTCTBHe 3aM0THhlX l!aJI01KeH11ti B mrnax C . )J,llffill,IMl1 M, E H e, 
B03MOlKHOC'l'h ,I\)Jif'reJihHUX H3Mope11im U HCTTO)Jh30Drume MOHHTOpa uetiT
pomrnro nytiRa uenpepmmoro ,1J,eficTBllil, cocTomqero us nonynpoao,IJ,lm
ROBOro )J,eTeRTopa u cnon 235U , ooecneqaaaeT auco1cyro TotiuocTh on
pe,zwJiemm amco)J,OB cenap11poaaumix npo.nyRTOB ~eJieH111I. 

8. Ma H3Mepemm:x cneRTpoa MOllteT OflTh no11yq:eua oorunpttrur 1-1 )J,e
•raJJhHM HH'IJOPMatlfIII O. npo.nyRTax )J,6JI0Hllil, CBJ£3auuan Rau C C8.MJ1M 
npo11eccoM ,I\8JieHJ11t JI,I\ep, TaR 11 c npo4eocaM11, npo»cxo,IJ,llllll1Ml1 n sneR
Tpomrolt OOOJIOtIRe aTOMa, JI,IUJO ROToporo MCTTliTUDaeT ,I\8Jl8Hl1e, a Tal(JKe 
o RBJiemmtm, np0Te1cru1J1l1Ml1 c np6.nynTaMH ,n.enemm npu npoxoJK,D,eHHH ax 
qepe3 CJIOH B6l!l8CTBt 

Maco*cenapaTop MOlK8T OUTh HcnOJih30BUH ItaIC IICTOtIIUfR nycncoB 
npo,I\YRTOB ,I\enemut, xapaRT8pl13yratlHXCR onpe,I\8JI8flHllW1 3HatieHMMl1 
Macau, ::nmprm-1 H HOHRoro aap:I,f\a, ,!l,JIII H3ytiemm paanwmux npo4eccoB, 
npoTOKruaI\11X npH B3aliMO,D,eilCTBl1l1 6ucTpI:DC MHOP03ap:I,D,HWC l10HOB C BO
l!lOCTBOM, a TEiKlK0 ,[\Jlft H3Mepemut ,IV!l1H Qenell J,-pacna,n.a npo.nyI,TOB 
,n,enemm » onpe.iienemm no HHM nepammux: aaµr,11oa .FI,n;pa. BoaMOlK!lO ero 
11p11MeHeHHe H ,I\JIR auamma cocTaBa l! tmeprnit nerKHX qacTm~, 06pa3y
rni11xcn npH ,n,eJJemm n.niep. 

OcHOBHOe (ttl,IJ,eµitamm ,D,HccepTatllm H3JIOi!:9HO B C1l9A)'Ial111X pa6oTax: 
I. Y.A.Aprnpos, A.,!J,,BeJIRea, B.I1.Korru1, D.IT.fhmyJih, A.M.YcMaH,n;Mpon. 

"Cenapatum OCKOJJUOB ,n,eJiemm !I,ll,ep B l3JI9IC'l'ptttl.8CROM l1 MaI'HHTHOM 
nomrx" • .l{OJ<Jia,I\tl AH CCCP, &Q1, 586( I9?2); ScitPrlv~: Teclm.Fl!gs. 
12' '485 (19?2 ) • . . '. . 

2. Y.A.Apmpoa, A.,f(.BeJiffeB, B.I1,l{or8ll, B.rr.n1-myr.b, P.B.Tenmrnoa, 
A .M ,YcMru1.n.wrpos, fl 8Jie1tTpocTa'1'11qeoK11li anaJI11aaTop µJIit cenapatlHl1 
ocRonHoB ,ll,9JIOHl1.<i". !1p116op& tt irexHl1!ia aucnep11MeHTa,I/" 6, 34(I9n }. 

3, Y.A.Apt14ioa, A.,lJ..BeJiiteB, r.3.I'aJiffMOB, B.H.korau, B.n.mrnyr.b, 
A_.M ;Ycw1H)J,1mpos. fl ,Iwyno.ID!pH!iij cTa611JI11a11poaamrw1 ;inmplM11TOJih 11a 
uanPllKOHHe o.T 6 ,n,o '70 · KB'' , Ilpu6opu M Texmma a«crrApltMefiTa, 

, . A1 3; !517(1979). - , 

:-4l"Y.,A.Apmpoa~ D.H.lforaH~"YTJeT aoeppaI.tHfi np11 pactieTe paaperuaia11elf 
1:f:'criooo~ocm1 tteHOTOpLIX Macc-crreKTPOMeTpoa0. J13aecTli<f AH Y::iGGP t 
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cepmr cp11a11Ko-MaTeMaTHtreck1tx Hayx, m 6, 59CI973). 
5. Y,A.ApHqJoa, A • .l{.BeJllleB, B.lf.Horaa, B.ri.ITmtyJib, A.M,YcMaH,tµu1pos, 

"MoH11Top TenJIOBl:lX HettTpottoB" •. IfaneoTHH AH YaCOP, cep111I qiiis»Ko-
MaTeMaTmeoK11x HayK, NQ 4; 92(I973). . . . 

6. U/l.Jhtfov; J1.1J.8eeyae7h Kl.Kqgp,n, V.P.Ptkµt,./1.M.lJs
o/ andia7-ov; V.J!, ~osllo~ M. V. Pet1to11;;,,Ffsflon /taft:
ments sepa1tCLt1.,on q,cco1t.du1g to mas5:, e11e't,g!} and 

. , ef fectiv-e cll.a1tge. _ bi ff~ctirtc4e ~hd ma.gn,eUc _ 
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