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J B ~BeTe HMe~~e~t~ çe~4aC TeHAeH~~H ~CnOnb30BaH~~ MeTOAOB
 
flAepHO~:t <t>~3Hk~ Ari~ peWeH~~ HapOAOX03~~CTBeHHbIX 3aAa4 sce 60IlbUJee
 

" '~!r: I "'.Il 

,3Ha4.e,H~e rlp~06,p'eTa~;r pacurapeane napxa npocrux ~ ACWCBblX YCKO- I
I 
~I' 

P~T~Il~H ~peKTp~:iHo.B -Ha 3Hepr~~ 10 + 30 H3B. Taxae YCKop~TeIl~ npu
~Y~eH~~~c~ 'A~~ 'n.poBeAeH~~ ~e$eKTocKon~~, He~TpoHHoro ~ raMMa


aKTJ.1Í3,'a~~OHHO'I'"O auanuaa , pag~a~~9HHbIX ~ccIleAooali~~ ~ peweH~~ AI?Y

ç,~x TlPJ;1j<:1JaAHblx 3aAa4. B CB~3~ C 3T~M 4~CIlO YCKOpj,1TeIle~ pacrer ,
 
~{' BeAeTC,,R,..õonsuiah paõor a , HanpaBIleHHa~ H8 YflY4weH~c ~x KOHCTPYK


\ H~ ~00HHbl~"~,,:!, 3KcriIl~a'Ta~~oHHbIX napaaerpoa , peayns r aroa KOTOPO~ ~,BIl~..! 
t~ eTC~ YB~Il~4e~~e 'ToKa nY4Ka ~ CH~meH~e CTO~MOCY~ ~3rOToBIleH~~ 

YCKóp~TeIle~. OAH~KO ~Mee~c~ 60IlbWO~ HeAocTaToK D cnpaD04H~x ijaH

HblX AIlR,~ pétÇ4eT~ O':lT~MaIlbHo~ 6~onor~4ecKo~ 3a~~Tbl. 
Ao -H~AagHerO Bp'eMeH~ np~ paC4eTax rIl06aIlbHO~ G~OIlor~4eCKO~ 

,.. 3a~\tt:rbr AIlR ycxopareneã 3IleKTpoHoB onpenenana TOIl~"'HY 3all4~Tbl, ~c-;' 
',,,, ~6A~J.i\3' ~1jl1eHC~BHOCT~ nY4Ka TOpM03Horo ~3nY4eH~A, nanaioutero nOA 

yrnok ~o K HanpaBneH~~ 60M6apA~Py~~ero nY4Ka 3neKTpOHOB, ~ T~K~~ 
3all4~~Y ~qQPyman'" BO ec,ex HanpaBneH~Ax/l/. BMeCTe c TeM CYll4eCT
BOBáIl\:1 YKa3aH~'~ '/2,31, 4TO An~ 3neKTpOHHblX YCKop~TeIleH paccaarpa- ~ 

../ 1t ~' I, '-' '-'

Bae~pro A"'ana30Ha 3Hepr~~ onpeAeIl~~~e~ ~8nAeTCR 3n~~Ta OT TOR-'
 
M03Horo ff3nY4e,H~~ nOA yrnaM~, 6n~3K~M~ K Har1paDI1eH~IO nY4Ka
 

.t, 3neKTpOHOS" naÁalOll4~X Ha M~weHb. B ocr ans aux HanpaDIlCH~RX onperra
., 'njjl~~é~'~'BJ1fleT~~' aauurra OT et>OTOHe~TpOHOD, OÕP03Y~ll\~XCR B T~meno~""
 

T,9IléTO~" 'M~úiYH~. B I 41 peKoMeHAyeTc~ npa pacve'r e 3()~~Tbl Y4~TbIBaTtb' "]'
 

Ka~ yrnoB~~ pacnpeAeIleH~~ MOll4HOCT~ A03~ TOpM03Horo ~3nY4eH~~,
 

'T~K ",' ,Ad~HOCTb A03bl OT ~30TponHoro ~3IlY40H~~ HCHTpOHOB. Ho ~ ".
 
,~t~. p'~KqM~HAa~~~' nanexo He Y4~TbIBaIOT OCCH nOIlHOTbl pOAl-1a~~OHHbIX' '''':"
 
&t",~ya~~~~ B03~~Ka~ll4~X B peanbH~X ycnoD~RX. HaHGoncc nonHO • 
np,eA~T~BJJeHbl AaHHble An~ pacuer a aauurru B aMcp~KOHCK~X l-ta~~OHanb- .: 
HbIX' peKO~~~Aa~~F.JX 15/, B koropue BKnl04eHél acn COOpCMCIII-IDA ~H$Op

. Ma~~~. ~O ~ CB~3~ c TeM, 4TO 3Ta pa60Tél I-1MeOT MOnOO pocnpocTpa
I'~~;r I' i..1t1 i li' JI 

HetJI~e.:I;. 'l-!.eA'a'BHO nonaanacs paõor a 161, B KOTOPOtl O I<OMnOKTHOM B~Ae
 
". C9~p'aH~~" ~COBpe~eHHble AaHHble ~3 rurrepe rycu , o TOM 4"'CJ10 ~ ~3 15/.
 

~iO Aaét":Bó3MO>HHOCTb W~POKOMY Kpyry nau Bocn011b300ClTbCl1 COBpe- .'
 
I' 'M~HH'Og ':~H~~P!'1a,4"1~~ All~ pacuer a ~ npoel<T"'pOBcJH~A 61-10nOn111CCI<~X 11,
,3a~~T 3Il,e,<'"pOHH,bIX ycxopurenea . Ho B np~BeAeHHoH O /lj,O/ HH$OP'" I 

Maij~~ '<;bAép);l<~TCR "MHoro AaHHbIX, nOIlY4eHHblX n~60 PClC40THbIM~ nYTeM,
 
, n~6l?' 113 'C06t>cT,a,BIleH~~ He 04eHb xopouio corrtacyiouuixcn MClI(AY c060~
 
'pe3yn'~;hã1Q)'1i3 p83n~4I-;lblx 3Kcnep~MeHTOB. OCHOBHOH ~CJ1bIO pOGOTbl ~BIl~' 

eTc~,t.nP9,,~ep~HY1.e nonHOMaCWTa6HblX 3Kcnep~MeHl0o {\flf1 nponepxa pe
,Ko~eHPtgeMbl?< MefoAoB paC4eTa Ha AeHcTBy~u"eM YCI<OPlIITOIlO 3IleKTPO- , • .,,, 
I;t~B, - M~i<põTp6t-ie HT-22 171 '" ,'~\ , ..",,' .~1, ~ 

,. l~ 
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PaA~a~~OHHaR 06CTéHOBKa Ha M~KpOTpOHe ~3Y4anaCb B/8/.ABTOP~ 

ua OCHOBaH~~ npoaeneaaax ~ccne,qOBaH~i1 npennoxana A03HMeTp~4eCKl.1e 

np~60pbl, np~rOAHble'An~ paAHa~~OHHbIX ~3MepeH~H Ha M~KpOTpOHe. 
G nOMOutb~ 3T~X I'1pvt60POB ~3MepeHbl YPOBH~ A03 OT He~TpOHHoro. 

~ raMMa-~3nY4eH~i1 ~ B~RBneH~ OCHOBH~e ~CTOqHVlK'" paAVla~~~ Ha M~K
porpoae , Ho B 3TO~ paõor e HeAOCT'aT04HO AaHHbJX, Ha OCHOBaH~H KO
ropux MO>KHO' 6blno 6bl npoaepar s , peKoMeHAyeMble MeTOAbl pacuer a , Kpo
Me Toro, MaKc~ManbHa~ 3Hepr~~ YCKopeHHblX 3neKTpOHOB Ha M~KpOTpO
He MT'-42 cyuiecr aeuao asuue , 4eM Ha M~KpOTpOHe MT-17 18/. 3Ta naer 
B03MomHOCTb cpaa-urr s paA~a~~OHIrlY~ 06CTaHOBKy' Ha pasaux YCKop~Te
rrsx ~ Bbl~B~Tb OCHOBHble TeHAeH~~~ B ~CCneAYeMOH 06naCT~ 3Hepr~~ , 
YCKopeHH~X 3neKTpOHOB. 

BHEWHEE ~3nY4EHHE 

OCHOBHO~ ynop np~ npOBeAeH~'" ~3MepeH~~ MO~HOCTe~ A03 OT pa
õoraouier-o ycxopurena õun cnenan Ha npoaepxy MeTOAOB pacver a 
An~ ABYX Mano~ccneAOBaHHb~ cnY4aeB. B nepBOM - Vl3Y4aIlacb pàg"la
~~OHHaR c~Tya~~~ 3a 3a~~T0I4, Ha KOTOPy1O n04T~ HopManbHO nagaeT 
HeHTpOHHoe ~ raMMa-"l3nY4eH~e, B~XOA~~ee ~3 M~weH~ nOA yrnaM~, 

6n~3K~M~ K 900: K HanpaBnel'i~~ AB~)f{eHII1H anexrpouuoro nY41:<a /MO~
HOCTb AC3bl HàA nororucon/'. Bo BTapOM - 1t13Y4anaCb panaauaouuaa 
c~Tya~~~ 3a 3a~~To~, Ha KOTOPY~ Vl3IlY4eH~e nagaeT nOA 3Ha4~TeIlb
H~M yrnoM K HopMan~. 

W3MepeH~~ 6bln~ cnenauu c nOMO~b~ npafiopoa , nóennoxe-rasrx B 18/, 

noxaaa-ura «orooux Ha~nY4w~M 06pa30M orpascaor ~~T,~HHbte· 3Ha4eH~~ 

MO~HOCTe~ AÓ3. HO~HOCTb ,q~3bl TOpM03Horo ~3nY4eH~~ ~3Mep~nacb 
é nOMO~b~ np"l6opa APr3-04 / 9 / , a HeHTpoHHoro - c nOMO~b~ KOPOH
Horo C4eT4~Ka CHH-14 B KOM6~H~poBaHHoM non~3T~neHOBOM 3aMeAn~Te
ne/~~ Bce ~3MepeH~~ npOBeAeH~ np~ 3Hepr~~ YCKopeHH~X 3IleKTpo
HOB 20,5 H30 ~ TOKe ny~a 13 MKA. 

Cxena pa3Me~eH~~ M~KpOTpOHa npaaeneua Ha pac , 1. YCKopeHHbl~ 

nY40K 3neKTpOHOB BbIBOAltl.TC~ ~3 M~Kp'oTpoHa 1 ~ C nOMO~b~ nOBopOT
Horo MarH~Ta HanpaBn~eTC~ B KaHan~ 2 ~n~ 6, B KOHlte KOTOp~X 

pacnonoxeuu yanu TOpM03HblX M~weHe~, n~60 B KaHan 4, rrie nY4óK 
3neKTpoHoB_nonaAaeT Ha YP~HOB~~ KOHBepTOp He~~poHoB, oKpymeH
H~~ rpa~~TOB~M 3aMeAn~TeIleM B $opMe Ky~a co CTOPOHO~ 120 CM. 
Ton~~Ha 6eTOHHO~ rIl06anbHO~ 3~~~T~ YKa3aHa Ha' p~cYHKe. 

MO~HOéTb A03~ He~TpOH~oro ~ raMMa-~3nY4eH~~ B nepsOM cnY4ae 
~3Mep~nacb Ha'A 6eTOHHblM nOTOIl04HblM nepexpurae» Ton~~Ho~ 150 CM. 
PaCCTORH~e OT nnOCKoC:Tltl nY4Ka AO norornca CoCTaBn~eT -300' CM. 
nY40K 3neKTpOHOB BbIBOA~nc~ B KaHaIl 6 ~ nonanan Ha BOIlb~paMOBY~ 

M~weHb Ton~~Ho~ 0,2 CM. TopM03Ha~ M~weHb 6~na_oKpymeH~ CB~H~O

BOH 3a~~TOH Ton~~Ho~ 20 CM, xor opan OT'CTO~Jla OT ,M~weH~ Ha 15 CM 
no XOAY nY4Ka. TeM caM~M 6~na C03Aa~a Ha~XYAwa~· paA~alt~OHHa~ 

cu r yauaa An~ ~3nYHe1Hlr ~, .e.fOp.o~... ;.f!j.,..~l'€e~ TaK KaK TopM03Ha~61:....11..... .. ~ ~ e- .y;;r,;;; ryv 
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~ _ Paccroauae or yrna 3!1aHHfl. M 

PHC. I. Cxexa p aaxeutenaa MHKpoTpolla M1'-22 11 p acnp enerreane YPOB-. 

HeH Mo~HocTeH AOS neHTpOHHoro H TOpMOSHoro HSny~eHHH sa 6eTOH
"HOH S~HTOH TOir~HIIOH 1300 MM. /1 - MHICpOTPOH, 2 - 3neKTpo~oBOA 
rrpaBoro KaHana, 3~7 - CBHH~OBafl nOBYIDKa, 4 - 3neKTpoHoBOA ~eHT• J 

pansnor-o -rcanana , 5 - rpaqlHToBbIH Ky6, 6 - :3JteICTpOHOBOA rreaor-o-
KaHarra/. x H o - MO~HOCTH AOSbI TOpMosHoro Hsny~eHHH rrpH Herro
cpeAcTBeHHoM ero rraAeHHH HS MHIDeHH Ha 6eToHHYIO sa~TY H HeHT, . 
pOHHoro COOTBeTCTBeHHO. â H o - MO~HOC~H AOSM TOpMOSHoro Hsny
~eHH5I B crryxae 3KpaHHpOBaHJÜI TOpMOSHOif MHIDeHH 20 CM CBHH~a 

H HeHTpOHHor.o COOTBeTCTB,eHIfO. 

M~weHb cBepxy He sa~~~anaCb, a C8~He4 cnym~n B Ka4ecTBe KOHBep
Topa "HeI:1TPoHOB. B oeayns r are ~s~epeH~1:1 -saaaneuo , 4TO MaKC~Manb

. Hafl MO~HOCTb AOSbl raMMa-~snY4eH~fl HaA nOTonQ4HblM nepeicpuruera 
Ha6n~AaeTCfl no~ yrnoM 70780° K HanpaBneH~~ nY4Ka 3neKTpOHOB 
~ COCTaBnfleT /11 ±2/ ~P' 4 -1. MaKC~ManbHafl MOW.HOCTb AOSbl HeI:1TPoH
Horo I-1sny~eH~~ PH paaua /0,03~0,02/ M63p.~-1'. 
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Anfl npOBepK~ peKoMeHAyeM~x B/6/ MeTo,qOB páC4eTa on~caHHafl 
Bblwe paA~a4~QHHafl' c~Tya4~f1 õuna Ol4eHeHa alian1l1T~4eCKI-1. Anfl pac
-rera Ben~4~Hbl MO~HOCT~ AOSbl 'Py t 75°) TOpMOSHoro ~snY4eH~f1 non 
yrnoM 75? K HanpaBneH~ro nY4Ka 3neKTpOHOB sa 6eTDHHol:1 saw.~Tol:1 
Tonw.~Hol:1 d = 15.() CM \1cnonb30BaHa et>opt"YJla: 

d )' 

I À(É . • 15°)
PyC75°) = Py C?O,5 Mas, 75°) -2-. 10 34>. F' '/1/ 

r 

r,qe Py (20,5 H3B, 75° r - M0W.HOCTb noau ões 3aw.·~Tbl· OT TapMOS
Horo ~snY4eH~fl 1Ílg. Tflmenol:1 MJ;1WeHI-l non YrIIOM 75 o K HanpaBneHc1~ 

" AB~)KeH~A nanaourax 3neKTpOHOB c 3Hepr~el:1 20,5 tb-B/ 6 / , I - TOK 
nY4Ka 3neKTpoHoB /MKA/, r - paccTóflH~e ,qo T04k~ ~3MepeH~fl /M!, 
ÀCE3w:15°)-C~01:1 ,qeC~T~KPaTHpro ocna6neH~fl TOpM03H?rO ~snY4eH~fl 
~ 3et><t5eKTI:1BH0I-1 3Hepr~e~ E 34>.= 10 t13B np~ na,qeHJ;1~ raMMa-KBaHToB 
no,q yrnoM 15° K nnOCKOCT~ 3aw.~Tbl/6/.3et>et>eKT~BHafl 3H~pr~fl TOpMOS
~oro ~3nY4eH~fl nOA yrnoM 90° K nY4KY 3neKTpOHCB TaKme onpeAe
neua no. AaHHblM ~3 16/. 

PaC4eTHoe. 3Ha4eH~e Py (75°) paaHo 17 MP.~-l .l-1s conOCTaBne
H~fl paC4eTHoro 1-1 3Kcnep~MeHTanbHoro pesynbTaToa B~AHO, 4TO ~o
rnac~e y,qOBneTBOpJ;1TenbHoe. HeKoTopoe pacxomAeH~e B pe3ynbTaTax 
CBfl3aHO c OW~6K61:1, c KOTOPOI:1 Morn~ 6~Tb BSflT~ ~3 rp~et>~KoB/6/ 
AaHHble A'nfl oacueróa . Peayns r ar pacve re- no ,t\aHHbIM, J;13 /6/ ,qnfl MOW.~ 
HOCT~ noau TOpt>1\OSHOrO ~snY4eH~fl nOA yrn~ 90° K HanpaBneH~~ 

nY4Ka 3neKTpOHOB euie õonee cuns ao aaauurea no cpaBHeH~1O c 1Il3Me
peHHblM. 3'TO CBfl3aHO c caaonornow.eH~et:'1 B T~PM03HO~ M~We'H~, KOTO
poe sa8~C~T OT ee pa3MepOB ~ He Y4~T~Bae~Cfl B pa~4eTaX no et>op-
Myne /1/ ~ B AaHHb.IX /6/. \ 

PaC4eT MO~HOCT~" AOSbl Hel:1TpoHHoro ~snY4eH~fl npoaeneú no <pop-
Myne: d 

IY '- -~.

PH = --.-- GDe À H , /2/
4 TTr 2 

rne y'= 1,5·10 10 Hel:1Tp. MKA-l - BbIXÇJ,q Hel:1TpoHoB ~s rene roa CB~H
40BO~ M~weH~,. Q = 30.10-3 MK63p'C-1 /He'I:1Tp.cM- 2 . C- 1 - K03et>
et>~4~eHT nepeBo,qa nnoTHocT~ noTOKa Hel:1TpoHoB B MOW.HOCTb A03bl (2/. 
B = 2,5 - AOSOBbl~ (j)aKTOp HaKOnneH~f1 B 6eTOHe/ 2 / ,ÀH =12 r,cM-2 

i~ 

. / /
,qn~Ha oCDa6neH~fl B 6eToHe ,qnfl cneKTpa ,qeneH~fl 2 • 

PaC4eT no et>opMyne /2/ nae r PH = 0 106 M63P' 4- 1• ~10W.HOCTb AOSbl 
Hel:1TpoHHoro ~S~Y4eH~R sa ~~TOHHOI:1 '3aw.~Tol:1 MomeT 6~Tb paCc4~- , 
TaHa ~ np~ ~cnonb30BaH~~ ,qaHH~x/6J, B pa~0~e/6/ ~MeeTCfl rpaet>~K 
ocnaõneuaa 3KBvlBaneHTHol:1 ,q03bl He~TpoHoB 6eToHHdM saw.~Tol:1 B aa
B~C~MOCT~ OT ee Tonw.~H~ An~ ~a3n~4H~x KOM6~Ha4~1:1 ~Hepr~1:1 3neKT
POHOB ~ MaTep~anoB M~weH~I:1. np~ ~cnonb30BaH~~ B pae4eT~x KP~BOI:1 

ocna6neH~fl ,qnfl l<oM6~Ha4~~, Ha~60nee 6n~sKol:1 K paccM~Tp~BaeMol:1 

c~Tya4~~, nony-reno PH = Q, 045 M63P' 4-1 • 
~ 

{. 
Pe~ynbTaT~ B~4~cneH~1:1 B npe,qenax T04HOCT~, KOTOPy~ OH~ MorYT 

06ecne4~Tb ~s-sa Heonpe,qeneHHOCTIIl oCDa6nfl~~~x CBOI:1CTB pasn~4",: ~ 
~ ~\ 
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HblX 6eTOHOa, coenanaor ~e>KAY c.060~ 111 6I11113KII1 K 1I13MepeHHb1M. ~X I1a 11/, ,HO BMeCTO F'y (20,5 M3B" 75°) B $OpMy:ny' nonc r aeneao 3Ha
npeauureuae HaA 1I13MepeHHblMII1. MO>KeT 6b1Tb 06"bR,CHeHO TeM, 4TO B pac 4eHII1e 1113 /61 Py t20 ,5 H3B, 0°), á BMeCTO À (E3 4>..15°)- À ( 20 ,5 M3B, 
4eTax He Y4I11T.bJBaI10Cb c9MOnOrI10~eHlI1é He~TpqHoB ÇBII1HI.40M. ~. 45°). 3Ha4eHII1R SeI11114111Hbl À(-20,5' ~13B, 45°)HeT B/ 6/ , HO OHO 6bÚ10 

npll1 BblBOAe roro >K~ 3I1eKTpOHijoro nY4Ka B KaHaI1 2, TopM03HaR I" nOI1YloJeHO' c nOMO~blO 3KCTpan0I1RI.4I11Io1 II1MelO~II1XCR AaHHblX AI1R õorree 
MII1WeHb xoroporo caepxy II1MeI1a 3a~II1TY 5 eM CBII1Hl.4a, 6blI10 nOATBep>K. HII13KII1X 3Heprll1~. PaC4eTHoe 3Ha4eHII1e MaKCII1MaI1bHO~ MO~HOCTII1 A03bl 
AeHO, 4TO MaKCII1MaI1bHaR MO~HOCTb A03b1 TOpM03Horo 1I13I1Y4eHII1R HaA 3a 6eTOHHO~ 3a~II1TO~ paBHO 1,7 P:4~1 .3TÓ 3Ha4eHII1e B 3 pa3a 
notOI1KOM Ha6I1IOAaeTCR nOR yrI1aMII1 75°+5°. BeI1114111Ha MO~HOCTII1 AÓ3bl 60I1bWe 1I13MepeHHoro, 4TO MO>KeT 6blTb 06"bRCHeHO B03MO>KHO~ HeT04
YMeHbWII1I1aCb npll1MepHO B 10 pa3 AI1R TõPM03Horo 1I13I1Y4eHHR 111 B 2 pa 111 HOCTblO 3'Ha4eHIo1R À, n0I1Y4eHHoro 3KCTpan0I1Rl.4l11eH., a ,c APyroH CTO
3a AI1R He~TpoHHoro no cpaBHeHlI110 co c~Y4aeM~ KorAa MII1WeHb He poua, B03MO>KHb~ HeTO~HOCTblO 3KCnepIl1MeHTaI1bHOrO onpeAeI1eHII1R 
II1Mena 3a~II1TbI cBepxy. 

/ :~ MaKCII1MaI1bHOrO 3Ha4eHII1R, T~K KaK nll1K B pacnpeAeI1eH~1I1 1I13I1Y4eH~R~:
Pe3YI1b!aTbl 1I13MepeHII1~ MO~HocTe~ À03 ae 6eToHHo~ 3a~II1To~ AI1R ~. 04eHb Y3~1I114. 

CI1Y4aR naAeHII1R raMMa-nY4Ka noA yrI10M' K' HOpMaI1111 npll1BeAeHbl Ha B OCTaI1bHblX MeCTax 3a 6eTOHHblMII1 CTeHa~1I1 BOKpyr 3AaHII1R MII1KPO

pll1c.l. ~3MepeHII1R BblnOI1HeHbl 3à Hall160I1ee TOHKO~ c reuoã 3AaHII1R ,
 TpOHa, npll1 HaI11114111111 I10KaI1bHblX 3a~II1T AI1R OCHOBHblX II1CT04HWKOB TOP
TOI1~II1HO~ 1300 MM. nY40K 3I1eKTpOHOB BbrBOAII1I1CR Ha TOPM03HYlO BOI1b M03~0r:0 1I13I1Y4eHII1'R, BbIRB,I1~eHHblx B/8/, 3KBII1B.aI1eHTHa; MO~HOCT'b A03b! 
~P~MOBYIO MII1WeHb KaHaI1a 6. M3MepeHHble pacnpeAeI1eHII1R He~TpOHHoro He~TpOHHoro 111 raMMa-1I13I1Y4eHI1R MeHbwe O,~ M63P'4 ~1. 

111 'raMMa-113I1Y4eHw~ BAOI1b 'CTeHbl .npaaeneua AI1R ABYX CII1Tyal.4l11v.: 
B nepBo~ - TOPM03Hoe 1I13I1Y4eHlI1e 1113 ~OI1b$paMOBO~ MII1WeHII1 TOI1~II1HO~ 

;I. 

G,2 CM HenacpeACTB~HHO naAaI10 Ha 6eTOHHYlO 3a~II1TY, a BO BTOPO~  HABEAEH~rA~ AKT"BHOCTb 
TOpM03HpR- MIi1WeHb co acex CTOpOH OKpY>KeHa CBII1HI.40BblM 3KpaHOM TOI1
~II1HO~ 20 CM. OWII16Ka 1I13MepeHII1~ MO~HOCTII1 A03bl raMMa-1I13I1Y4eHII1R, AI1R BblCOKQ4aCTOTHoró nll1TaHII1R peaouaropa , YCKopRIOl1{erO 3I1eK.T
COrI1aCHO Onll1CaH1i111) npl1MeHeHHoro npaõopa ,llpr3-04, He npeauurae r
 

I ' pouu , Ha MII1KpO"fpOHe MT-22 II1Cn0I1b3yeTcR TOl xe caMbl~ reueparop
 
20%, a npll1 1I13~epeHII1I11 He~TpoHHoro Mo~eT AOCTlI1raTb 70~ /8/ ,1I13-~a
 co' cpeAHe~ MO~Ha.çTblO 2 ~BT, 4TO 11I aa t1T-17, n03TOMY MO~HOCTb'
 
OTI1~4I11R cne~Tpa He~TpOHOB 3a 3a~II1TO~ MII1KPOTpOH~ OT cneKTpa
 nY4Ka, BblBeAeHHoro Ha MII1WeHb, ~npaKT1I14eCKII1 OAII1HaKOBa AI1R 060111><
 
Pu + Be -1I1c..1;o4~II1Ka, II1Cn0I1b3yeMoro AI1R KaI11116pOBKII1 A03I11Me:rpa.
 YCKoÓIl1~eI1e~. C APyro~ CTOPOHbI, B~XOA $OTORAe~Hblx peaKI.4I11~ AI1R 

, J' ,
~3 ,pe3YI1bTaTOB 1I13MepeHII1~ Ipll1c.l1 BII1AHO, 4TO BO BTOPO~' clI1Tya 60I1bWII1HCTBa KOHCTPYKI.41110HHblX MaTepll1aI10B npll1 1I13MeHeHII1111 3Heprll1~
 

1.4111111 nll1K Mat<.CII1MaI1'b.HO~ MO~HOCTII1 A03bl CMeCTII1I1CR anpaso 111 MOl1{'10Crb OT 16 ~o 20,5 M3B YBeI11114I11BaeTCR 'B 4-~ pa3/12~ ECTecT~eHHo O>KII1

{AO~Í:l1 YMeHbWII1I\aCb npll1MepHO B 250 paa , 3TII1 AaHHble 06"bRCHRIOl: pe \{, AaTb, 4TO ypOBeHb MOl1{HOC~1I1 A03~ OT H~BeAeHHo~ ~KTII1BHOCTII1 TaK>Ke
 

3YI1bTaT 3KCnepll1MeHTOB no 'II1CCI1eAoBaHII1IO OCI1a6I1RIO~II1X CBO~CTB CBII1H I 
I
 

3Ha4l11TeI1bHç YBeI11114I11TCR. ~aKTII14eCKII1 clI1Tyal.4l11R HeCKO~bKO APyraR. 
1.40BOrO 6apbepa/1J~n0I1Y4eHHoe B/11~cI1a6I1eH~e TOpM03Horo 1I13I1Y4e Hanpll1Mep, HaBeAeHHaR a~TlI1aHOCTb pe30HaTopa npaKTlI14etK~ He YBe
~II1R 2.0· CM CBII1Hl.4a TaK>Ke paBHO 250, a pacc-urraauoe Ha oCHoBa'HII1I11 I11114111I1aCb. C 0AHO~ CTOPOHbl, 3TO 06"bRCHReTCR TeM, 4TO nOTepll1 
AaHHblX 1113/ 6/ O'CI1a6I1éHlI1e ·paBHO 5,9·10 3. 3TO npOTII1BOpe4111e MO>KHO YCKopReMoro nY4Ka ,3I1eKTpOHOB YMeHbwalOTCR c YBeI11114eHlI1eM HOMepa

Ó6"bRCHII1Tb CItfI1bHblM nOAaBI1eHlI1eM raMMa-1I13I1Y4eHII1R OT TOPM03HO~
 Op6111Tbl. ~ YBeI11114eHlI1e' 4111CI1a Op6i-1T Ha t1T-22 MaI10 1I13MeHII1I10 06l1{lI1e
 
MII1WeHII1 111 npO~BII1BWII1MCR 1I13I1Y4eHlI1eM OT APyrHx II1CT04HII1KOB. ApY~lI1e
 norepa , C APyro~ CTOPOHbl, Ha MII1KpOTpOHe t1T-22 aaeneua CII1'cTeM~
 
II1CT04HII1KII1 06pa3y~tcR 3a ~4eT nOTepb n~4Ka B BblBOAHOM YCTpO~CTBe,
 cTa6111I1H3al.4l11l11 3I1eKTpll1QecKoro nHTaHII1R Bcex YaI10B, 3a ~4eT 4ero
 
nOBopOTHOM MarHII1Te 111 pacnpeAeI1eHHblX nOTepb B MII1KpOTpOHe 111 3I1eKT
 pa60Ta MII1KpOTpOHa ~TaI1a cTa6111I1bHee •. 3TÓ npll1BeI10 K 06~eMY YMeHb
pOHOBOAe. npIl14111~O~ paCXO>KAe~~R RBI1ReTçR TO, 4TO à/11/ He Y4I1~
 ,WeHII1IO nor ep s nY4Kç, «oropae HeIl136e>KHbl'npa PY~HO~ ·perYI1l11pOBKe.
 
BKI1aAa 1I13I1Y4eHII1R OT APyrll1x II1CT04HHKOB.
 I MOl1{HOCTb A03b1 OT HaBeAeHHo~ aKTII1BHOCTII1 BaKYYMHo~ KaMepbl


~3 pe3YI1bTaTa, nO~Y4eHHoro B HaCTOR~e~ pa60Te; MO>KHOCAe MII1KpOTpOHa MT-22 MeHbwe, 4eM OHa 6L1I1a Ha t1T-l1 111 COCTaBI1ReT
 
I1aTb BbIBOA, 4TO npll1 CYl1{eCTBYIO~e~ Ha-MII1KpOTpOHe AII1HaMII1Ke nY4~a 0,1 MKP.~-l 4epe3 J 4 nOCI1e BblKI1I04eHII1R. 3TO YMeHbweHlI1e CB~3aHO
 
3~eKTPoHoB, KorAa He MPIl1HRTbI Cnel.4l11~I1bHble Mepbl no CHII1>KeHII1IO pac c KOHCTPYKT":1BHblMII1. 1I13MeHeHII1RMII1, KClMepa HT-22 1I13rOTOBI1eHa 1113 Hep_1 
npeneneuuux noreps ripa YCK'opeHlI1111 111 TpaHCnOpTlI1pOBKe nY4Ka, HeT >KaBelO~e~ CTaI1I11,_ a Ha HT-17 - 1I1~ I1aTYHII1. 
CMbICI1a ccocyxar s I10KaI1bHYIO ~a~II1TY AI1R OCHOBHblX II1CTO~H~KOa TOP TaK KaK AI1R BblBOAHoro KaHáI1a, 1I13rOTOBI1eHHOrO 1113 MRrKO~ CTaI1l11, 
M03Horo 1I13I1~4eHII1R 60I1ee 4eM 1113 15 CM CBII1Hl.4a~ HaI1H4111e pacnpeAe 1
 

1
HII1RaKII1X cy~ecTBeH~~X 1I13MeHeHII1~ He np01l130WnO, ero HaBeAeHHaR aK


I1eHHbl~ nOT~pb co3AaeT TaKYIO. CII1Tyal.4l11lO, 4TO, KaK CI1eAyeT 1113 AaH TII1BHOC'Tb YBeI11114111I1aCb B COO",:B~TCT~J1111 c OI.4~HKaMII1 npll1MepHO B J. pa-

HblX, npIl1BeAe~H~X Ha pll1c.T, Aa*e npll1 CII1I1bHOM 3KpaHII1pOBaHII1111 TOP 3a 111 COCTaBII1I1a -0,8 MKP·t- 1 Ha paCCTOR~1I1111 20 CM 4epe3 1 y nocne
 

~I .....M03HO~ MII1WeHII1 MOl1{HOCTb A03bl raMMa-1I13nY4eHII1R 3a 6eTOHHO~ 3a~II1TO~ BblKI1104eHII1R MII1~POTpOHà. 
npeesnuae'r MO~HOCTb A03bl He~TpOHHoro. 3Ha4I11TeI1bHO YBeI11114111I1aCb MO~HOCTb A03b1 OT HaBeAeHHo~ aKTII1BHOJ 

AI1R paC4eTa MaKCII1MaI1bHO~ A03b1 3a 3al1{~TO~ npll1 naAéHlI1111 TOp~ CTII1 Y3I1a .~OpM03HO~ M~WeHII1. 3to) B OCHOBHOM. CB~3a~0 c ~3MeHeHlI1eM 
M03Horo 1I13I1Y4eHII1R nOA yrI10M 45° K HOpMaI1111 II1Cn0I1b30BaHa $OPMY
6- 7. 
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PHc.2. MO~HOCTb A03W HaBeAeHHoft 
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~ KVlC11opOAa, COCTaB11ReT 10-2 MK~.t-l .3Tá aenH4V1~a npeH~6pemH~0:z:: aKTHBHOCTH B 38BHCHMdcTH OT l:E , Ma~a B cpaBHeHVIVI c MO~HOCTblO A03bl ,OT Ha8eAe~H0J.1 aKT~BHOCT~ Y3
BpeMeHH nocne BOCbMHqaCOBprO~'101 

110B M~KpoTpoHa. 
O oõrryvemnr •. ~ - OT varra TOpM03q: TaK KaK npVl pa60Te MVlKpoTpo~a 06pa3YlOTcR HeHTpOHbl, TO 8 803

Hml MHilleHH, O - BÕnH3H rpa$H~.D Ayxe nOMe~eHH.R aKTVl8~pYerC.R aprOH. ~aCC4V1TaHHaR BenH4V1Ha~ ero 
TOBOrO xyõ a , 11,1J;Y - rrpezrenarro 9

0 
ti 10 I - "" \.~ 1	 aKTVlBHOCTVI 6e3 Y4eTa 803Ayxo06MeHa cOCTaBil.ReT -10 ... /{J;fo11- 1 , {~ I 

AOnYCTHMbIH vpoaens H~nyqeIImI. 
,I. 
:_f=r 4TO HHme AonYCTJ.1MbIX KOHl4eHTpa4J.1J.1 'paAVloaKn1BHblx 6ilaropoAHblX r ao 
~~ aOB B BQ3Ayxe"pa604V1X nOMe~eHJ.1J.1!15~npVl~anH4V1J.1B03Ayxo06MeHa~ -1

10 ' o ~ , 
J ' 

10	 ~l~: I Be11~4WHa aKTVlBHOCTVI aproHa e~e MeHbwe. 
I'"

yAeilbHa.R paAVloaKTVl8HOCTb 1aaOB, cOAepma~VlXCR B 803Ayxe nor:: 
Me~eHVlR MHKpOTpOHa MT-22, Vl3M~pR11aCb c nOMO~blO npOT04H0J.1 ~OHVI

3a4V10HHO~ 1<aMepbl 06beMOM 70 11. KaMepa õuna nporpanyapoaaaa no 

cOAepmaHVI~ 41Ar B B03Ayxe. HVlmHVlJ.1 npeAe11 ~3MepeHVlR cOAepmaHHR 

paAVloaKTHBHblX ra30B COCTaB11R11 -10-9 /{\o1i1 -1 • ti pe3Y11bTaTe Vl3Me

peH\o1J.1 YCTaHoB11eHo, ~TO cOAepmaHHe P~A\o10~KTVlBH~X ra30~ B ~oMe
~eHVIVI npVl paõore MVlKpoTpoHa He npeesauee r npenena onpeneneuaa , 

C nOMo~blO np~'6opa CPTl-1 / 10/ õuna \o13MepeHa MO~HOCTb A03bl OT 
I	 1I1311Y4eH1I1.R BOAbl, c6paCbIBaeMO,~ nOC11e oX11a>í<AeHVI.R Y3110B M1I1KpOTpOHa. 
\t13Mep~HHaR MO~HOCTb A03bl MeHbwe 30 MKP, 4 -1 • CT011b Ma11aR Be11Vl4111

Ha HaBeAeHHoH aKTVl8HOCTHaoAbl 06b.RCHReTCR TeM, 4TO oxnaxaaoume 
Tpy6KVI HVlrAe He H'axoARTCR B ,npRMOM, nY4Ke TOPM03HblX KBaHTOB. 

B TO me BpeM.R nepVloA n011ypacnaAa 150 ~a11, a pacxOA BOA~ He3Ha
4V1Te11eH 12 M~ 4 -1 1 VI é:lKTVlBVlp08aHHa.R BOAé:l. He MomeT 3Ha4V1Te11bHo 

YAa11VlTbCR OT MeCTa 0611Y4eHVI.R. 

13A/{Dl04EHHE
PAAHOAKTHBHOCTb B03AYXA H BO~I 

lia OCHOBaH~~ 1-13MepeHVlJ.1 paAVla4HOHHblX n011e~ Ha MVlKpOTpOHe 
- ~tÜ -22 npVl 3HeprHH 20, ~ M3B VI Ha MVlKpoTpoHe MT-01 7 181 nPI1 3Hep

3Hepr~R TOpM03Horo ~3nY4eH~R 20,5 M3B npeB~waeT nopor~ ~OTO
rVlH 16 M3B MomHO CAe11~Tb BbIBOA, 4TO TOpM03Hoe Vl311Y4eHVle R~11ReTanepuux peaK4V1~ Ha a30Te 1 E nop• = 10,55 M381 !ti Ha KHC11opOAe 
C.R onpeAen.RIO~VlM paAVla~VloHHylO 06cTaH08KY 3a 6eToHHo~ 3a~~T0J.1IEnop, = 15,67 M3B/, n03TOMY np~ paõore M~KPOTPOHé'l npoucxona r 
B 11~6~x HanpaB11eHVlRX no OTHoweHHIO K naAa~~eMY nY4KY 311eKTpOHOB.f aKT~Ball~.R OXna}KAalOuteJ.1 80Abl M B03Ayxa 8 aane , K011Vl4eCTBeHHa.R 

150 3TOT B~BOA npOTVlBope4V1T YKa3aH~RM pa60T/2.3~oueuka 06pa30BaH~R H30;OnOB 13 N ~ H3 B03~YXa MomeT 6blTb	 " 1 I-E 
~1O	 HO nOATBepmAaeTCR AaHHblMVI paõoru 6. Hacnenaua np~ ~cnonb30BaHVI~ AaHHblx, np!'1BeAeHHblx BI 13, 14/, B ~T~X
 

",.
:<: ~ p\o1c~3 nPHBeAeH~/6/ COOTHoweHVlR A03 pa311Vl4pa60TaX 3KCnepVlMeHTanbHO HCC;11eAOBaHbl suxcnu p,eaKll~t:1 06pa30BaH.~.R 'x	 10 , , 

paA~OaKT~BHb~X ?30Ta, KVlC110pOAa ~ AP. ~30TonOB 'ª 311aKOBblX Kynb 'T~.	 ~ H~X BVlAOB BTQpH4HOro H311Y4eH~R AO 3~~HT~.
 

)- B COOTBeTCTB~1I1 'c AaHH'blt-1H HaCTOR~eJ.1 paõoru
rypax np~ 0611Y4eH~~ ~x TOPM03HblM ~311Y4eH~eM C rpaH~4HbIM~ 3Hep	 ~106 
lJ: ~,MÓ~HOCTb A03~ TOpM03Horo ~311Y4eHVI~ 3ar~RM~ OT 15,4 AO 21~3 M3B. 8 pe3Y11bTaTe paC4eTa n011Y4eHo, 4TO	 :s 
ãi .2 3a~VlTo~ euie 6011ee npeoõnanaer HaA HeJ.1TpOl-IHbIM,B o5õeMe CBVlH40Boro AOMVlKa, B KOTOPOM npo~3BoA~TCR o611Y4eH~e
 f1Q5 ~ 4eM AO aaunrru ,
-I'}o~pa34oB, 06pa3yeTCR 1· 10-6 /{~ 13 N VI 2·10 -6 /{JA 15 O, nY40K TOPM03	 :Si 

I
o	 :)

li!H~X raMMa-KBaHTOB npOXoA~T B AOM~Ke nYTb 70 CM. np~ 06beMe 3ana	 X ~ 
:s

1i x	 QlMT-22 226 M3 YAenbHaR aKTHBHOCTb 3THX ra30B COCTaSHT ~10 :I:
 

1,5 .10-11/{~~~1 ,KaK c11eAyeT H3 caHHTapH~X npaSHn OCn-72/8o, j. ~
 
~ PHc.3. COOTHomeHHH MO~HOCTH 3KBHBane~THoH 

g- A03bI AflR paanaxnsrx BHAOB B:rOpHql.IOro nanv
l'paAHall~óHHoe B03Ae~CTBHe OT npHCYTCTBVlR B B03Ayxe paAVlOHYKn~	 g 

~ "4:eHHR AO 3a~HTbI 3neKTpoHHbIX YCKopHT~nefi. 
AOB 6n~ropoAH~X ra36B VI KOpO~KO}l{HBY~HX paAVloHYKn~AOB aaoTa	 t1Q 

o	 ~ 0° H 70° - TOpMo3Hoe H3nY"4:eHH~ noÀ yr~aMH
:I:

~ K~cnopOAa onpeAenneTCR He BHYTpeHHHM o6nY4eHVleM, a BHeWH~M	 .3' 
o	 ~ 0° H 70° K Hanpa~nelUllO nYQKa 3ne"I(TpO"HOB.
::[ 26eTa- ~ raMMa-~3nY4eH~eM Hà o6beMa B03Ayxa nOMeuteHVlR" /15~Mo~ U H Pb - H3nYQeHHe HeHT.pOHOB AnR vpanoaoü

1010 14 18 22 26 30
HOCTb A03bl BHewHero o611Y4eHVlR, c03AaBaeMoro k130TOnaMH a30Ta ,I: 3Hepn1fl anexrpoace. M3B H CBHH~OBOH MHilleHeH COOTBeTCTBeHHO.. 
8	 

, 

9 
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n-poseAeHHble COnOCTaBI1eHI.1R 1.13MepeHHblX 1.1 pacueraax BeI111'141.1F'r MOut
'HOCTe~ A03 n03BOllRlOT cnenar s BblBOA o TOM,' 4TO peKOMeHAa4I-iw!6! 
no paC4eTY 3aU\I.1T MorYT 6bfTb- I-1CnOllb3oe-aHbl B I.1CClleAOBa'HHOM 3AeCq 
Al.1anaaOHe 3Heprl.1~. 

Ha'BeAeHHaR aKTIIlBHOCTb M~KpOTpOHa MT-22 , TaK >Ke l<aK 1.1 MT-17, 
fia rpeõyer npl.1HHTI.1R cne41-1<3I1bHbIX Mep npl.1 OÕCllY>KI.1BaHI4I.1, npo<j>l.1I1aK
TI-1Ke 1.1' peMOHTe. 

ABTOP Bblpa>KaeT rI1y60KYIO 6llarOAapHOCTb M.M.KoM04KOBY, B.H.UOB
6YHY 1-1, 10. C. 3aMRTHI.1HY aa 06CY>KAeHl.1e nOllY4eHHblX peayns ra roa ; 
A.r.6ellOBY 1-1 B.A.Apxl.1noey 3a nOMOU\b Flpl-1 npQBeAeH~1-1 3KCnep1.1MeH
TOB. 
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,." ,f~'~ .t'\,.t ,,\. io,~ i"i.',~' " ~ ~ 'li i'~ " 'h". ' ~4', .. if~ I:'\f'l

t1e~-r:poHO,f3 ,~\~tj ~·t.ff:9,~ ,'a~e.Tlhq~4:PlIM~~14. '~, ~OMÕ}fi,rlrl1?~éÜnioM' 'tt~nÍ;i;l" \1 
~ ~.t.Hit~Hb!3oM'il~aMeWtH:re.h~:..Ycr.aIjO~,J;IéHO" ~T'o 1'.:1 3a~'Tqfl "MHf<PÓT'pO- ,~ 
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