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A.,n.KHpHJIJIOB, B.H.Koros, JI.H.KoMOJIOB, 

B.A.Ky3He~oB, H.H.MaJianHeBHtl, P.T.MaAamKeBHtl, 

C.A.HeJKAaHOBa, A.A.llos1ope~KO, B.H.PaMJKHH, 

H.H.CeMeHIOWKHH, M.H.fl~yTa 

llY'IKH BTOPH'IHUX : IAPfllKEHHUX 'IACTHU 

HA CHHXP04.1A30'l'POHE JIB3 OHHH 

. ·• 



B H8CTOR~6M cnpaBOqHHKe C06paHH OCHOBHHe ~H3HqecKHe 

napaMeTpH K8H8JIOB, <iJOpMl1pyiO~:iiX nyqKH BTOpHqHbiX tz8CTHit H8 

CHH:~pO<lJa30TpOH6 Jia6opaTOp:WU1" :3l:lCOKHX 3HeprH~ 06ll6,1l;HH6HHOrO 

HHCTYtTyTa. g,D;epHUX HCCJIS,D;OB8H>rii. 

~aHO Kp8TKOe ODHC8HH6 rolH8JIOB H DyqKOB 6e3 060CHOB8HH8 

BLI6opa onTHtzecKo~ cxeMLI KaHa.aa, xax KaK npe.n;noJiaraexcs, tlTO 

6onee no,n;po6Hoe H3JIO~eHme MrntHO HaMxm B orqexax HJIH npenpHH-

xax. 

IIpHBe;teiDl napaMexpa :MHIIeHelt H Hatla.nbHue xapaKxepHCTHKH 

nyqKoB, paccqHTaHHue no cxaH~~apTHu:M nporpaMl.UUl I047-II I047-2, 

I047-3 Ha 3BM • 

• 
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Po - padotrK~ HMnyJI:&C. 
J:J.P - HHTepBaJI HMnyJI:&COB, BII~nJI.rrewx KaHaJIOM 

Po 
A.Q. - BXO,D;HOit TeJieCHiltf yroJI TIJ'tiKa 

R - pa..I(HaJI:&Hoe noJio)lteHJm MHtieHH 

jP - a3HMyTaJI:&HOe TIOJI0)lt6HH6 ~rnmeHH 

~o - BepTJ?IKaJI:&HOe TIOJIO:Ilt6HH6 l.!HmeHH OTHOCHT61I:&HO cpe,n;Hett 

TIJIOCKOCTH KaMepu YCKOpH~'eJI.fi 

L 8 - paccTO.fiHHe OT lj>HKTHBHon JIHH311 .n;o Hsodpa:acenHR MHmeHH B 

BepTHKaJI:&Hon TIJIOCKOCTH ( ~HKTHBHa.fi 1IHH3a BBO~H~C.fi ,D;JI.fi 

ytzeTa BJIH.fiHH.fi xpaeBIIX ITCJien MarHHTOB Ha nytzoK) 

Lr- paccTORHHe OT lj>HKTHBHOtt JIKH3Il .n;o Ksodpa:m:enH.rr MHmeHK B1 

ropH30HTaJI:&HOtf TIJIOCKOCT~ 

~8- K03~HnHeHT yBeJIHtzeHH.fi qHKTHBHOtt 1IHH3Il B BepTHKaJI:&HOtf 

TIJIOCKOCTK 

ft1r- K03~HnHeHT yBeJIHti6HH.fi 4>HKTHBHOn 1IHH3Il B ropHSOHTaJI:&HO~ 

TIJIOCKOCTH · 

"Do- natzaJI:&Ha.rr ;n;HcnepcKa nytzKa 

])JfK- ,IJ;HCnepCH.fi nyqzta· Ha HMTIYJibCHOM KOJIJIHMaTOpe 

lJK- KOHetzna.rr ,n;HcnepcH.rr nytzKa 

ff- TIOJIHa.fi 3HeprH.fi nepBH'tiHilX npOTOHOB, BSaHMO~etlCTBYlOIJ.tHX 

c tmmeH:&IO 

w - yrOJI BHJieTa BTOpHtiHHX tza~THn H3 MHmeHH 

Is - mHpHHa H30dpa:m:eHHR na nO.IIYBilC OTe B BepTHKaJI:&HOfl' TIJIOCKOCTH 

Ir - mHpHHa HSOdpa:aceHH.fi Ha no.rryBucoTe B ropmsonTaJI:&non 

TIJIOCKOCTH 

"''a - pacxo.n;nrocT:& nytzKa B BeprHKaJI:&H;ott TIJIOCKOCTH 
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~- paoxo~HMOOt~ nyqxa B rop~aonran~HO~ nnocROCTM 

Z - K03qxpHqHeHT no,D;aBJieHHJ::r ( 'l= F d?OHOBhiX ) 

F noJiesnux# j 
~ - K03~HqHeHT QqJIICTKH 

Ao{- yrJioBoe pas,D;eJieHHe Me~y cenapHpyeuuMH ~aCTHqaMH 

8' - JIRHet1noe pas,D;eJiemm MeJic,n;:r cenapHpyemum qacT~aMH 
p. - K03qxpHqneHT cenapaqHH 

\'a- K03qxpHnHeHT yBeJIHqeHH.fi B1~e~ CHCTeW B BepTHKaJI:&HOt:f 

nJIOCKOCTH 

Vr- K03qxpHqReHT yBeJmqemtJ::r B<:e~ Cl'ICTeMI:l B ropH30HTaJI:OHO~ 

nJIOCKOCTH 

F - HHTeHcHBHOCT:& qac·THn B nyqKe na r·ro10 nepBHliHux npoTo

HOB;, c6paCbiBaewx Ha MlilillE!H:& 

H - y c pe,D;nennaR nanpmitennoc Tl· MarnmTnoro noJis:r B 

CHHXpOcpa30TpOHe;, npH KOTCipO~ OCYIIteCTBJISI eTCSI C6poc -\> 

nepBH~HilX npOTOHOB Ha MHnreH:& 

{) c - nanpmB:enme na nJiaCTriHax nenapaTopa ' 
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RAHA.'I 'N?I 

Ka.HaJI tflOpMHpyeT .fj-_ Me3t)HHbit1 nyliOK C ,Ir;Hana30HOM HMnyJI])COB 

3+ 7 r3 B/C • 0TJIHtUITeJI:&HOi.t ero COC6eHHOCTbiO SiBJISieTCSI MaJiaH pac-

XO,Ir;H~OCTb nyqK~ Ha BbiXO,Ir;e. 

RaHaJI pacnOJIQj!CeH B KOpnyCH ~~ I 11 H3MepHTeJibHOM naBHJI:&OHe, 
·' 

HMeeT ,Ir;JIHHY 40 M ( pHc.I). 

IlpH pa60Te B ,Ir;HanasOHe HMIIYJI])COB 3.;.7 r3B/C HCnOJib3YIOTCSI MHmeHH 

6P H IOP~ ycTaHOBJieHHbie no 2 KB~paHTe ycKopHTeJISI. B Ta6JIH~e I 

npHBe,Ir;eHbi ,Ir;aHHbie no MHmeHHM H HaqaJibHbie xapaKTepHCTHKH nyqKa. 

Ta6JIH~a I 

MaTepHaJI Koop,Ir;HHaTH IlapaMeTpbi nyqKa Ha BbiXO,Ir;e H3 ycKOpHTeJISI 
H pasMepu MHlli9HH . 
HaCa,Ir;KH La Lr Me. Mr Do Po Et> w 

MM
3 I c~ r3g/c G8. M i M t%~ , P. 

JiaT~:& R =27962 MM 4:, I2 i 4:, 22 0;,927 o:,974 2;, 77 3: 0 6',2 00 
3x3xiOO . :1 =I·, 4 75 pa,n 4': 6 9;,5 

1o= + 5 MM . 
JiaTyn:& R =27845 MM 4',83 4:,95 0',932 o·,976 3:,06 7',0 Io:,6 oo 
4x4xiOO .Y' ==r, 449 pa,Ir; 

'1.
0
=+ II MM. 

IIPIDAEllA.ImE: IIepeXO,Ir; c HMnyJI:&Ca 4', 5 r3 B/C Ha 3 rs B/C OCYm9CT

BJISI9TCSf ·sa cq€;T YMeH])meHIJISI 3HeprliiH nepBIIItiHllX npo-

TOHO B:,. B3aHMO,r;et1CTBYIIlttHX C MKWeH])IO IOP .. 

i 
' 

BxO,Ir;HajJ anepTypa nyqKa OnJie,Ir;eJISieTCSI KOJIJIIJIMaTOpOM Art, ycTaHOBJieH

HbiM B nepBOtf JIHH3e, H COCTaBJis::eT OltOJIO 0·, 2• I0-3 CTepa,Ir; • PasMepH 

meJIH KOJIJIHMaTOpa - I40X72 MM2 • 

IIpe,Ir;napHTeJibHhltf aHaJIHs qa)TH~ no HMnyJI])Cy ocymecTBJISieTcSI MarHHT

HllM nOJieM yCKOpHTeJISio lJIH BHe)eH~SI ,Ir;OITOJIHHTeJI])HO~ ,Ir;HCnepCHH , 
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nOSB01U!~8~ Bll,n;8JIHTL: TpedyeMH~ HHTepOO.JI HMIIYJinCOB, ycTaHOMeH 

MarHHT MI, yron IIOBOpOTa ~-· MeS~HOB B KOTOpOM C0CTaBJIR9T 3°. 

Cy.MMapuaR RHHe~uaR ~HcnepcHR F.a HMnyJinCHOM KOJIJIHMaTope HK paBHa 

9 MM/I~ ~: • KORJ'IHMaTOp yCT8HOBJ'I9H Me~y MarHHTOM M2 H J'IHHSO~ 
H4 H HMeeT pasMepu me.nH 20xi3Cxi000 MM3 • 

0nTPI'tl9CKaR CXeMa KaHana (:pHc.2) Bbl6paHa TaKHM o6pasoM, 'tlT06bl 

K03~HUH9HT yBeJIH'tleHHR BCe~ CHCTeMH B o6eHX IIJ'IOCKOCTRX ( des Y'Qe

Ta noc.ne~He~ JIHHsu) 6ux ·sua'tlHTeJinHO MeHnme I. 

B·BepTHKaJ'IbHO~ IIJ'IOCKOCTH KaHan COCTOHT MS ~BYX 06~eKTHBOB. 

IlepBbitl 06~e:KTHB (JII t . JI2, JI4 - ;p,n~) nepeBO,II;PIT HS06paJICeHHe MMmeHH 

ua KOJIJIHMaTop BK, ycTaHOBJieHHhi~ nepe~ JIHHson H5. KoJIJIHMaxop HMeeT 

paaMepu U(91IH I6xi20 MM2 H cny;mT ,Il;JIR OliHCTKH IIYtiKa OT pacceRHHhiX-
. ..., 

ttacTHit ua HMny.nncHOM Ki>nJIHMaTope MR. Bxopon o6'l>eKTHB (H5,JI6,JI7 -

,Ucp,I() cpop1.mpyeT napaJIJieJILHI:l}i ny·:roK~ 06ntH:ti KOS<fximnHeHT yBeJIH'tleHHJI 

cHcTeMhl 6ea yqexa nocJie~uen nH::t:ahi JI7 paBeH o·, 1~5. 
~ 

B ropH30HTaJI1JHO~ IIJIOCKOCTH OIITHttecKaH CXeMa COCTOHT 113 Tpex 

06'l>eKTHBOB ,Il;J'IR nepBOrO BapHaHTa H ,IJ;BYX 06'1>9KTHBOB ,II;J'IJI BTOporo •. 

IIepBht}i o6'l>eKTHB (HI,JI2 - .n(~ ) B o60HX BapHaHTax cpopMupyeT 

Hao6paxeuHe MHmeHH ua HMnynncHOM KOJIJIHMaTope HK. BTopon o6'l>eKTHB 

B I. B8.pHaHTI9 (JI4, JI5-,I(<P) C03)(aeT rrpOMeltyTO'tlHOe HS06pa:m:eHHe MeliC,14y 

JIHHaaMM JI5 H H6,. TpeTH:ti o6'l>eK~~HB (H6,JI7 - .U<P) ~eJiaeT nytiOK na

paJineJinHUM. HaJIHtJHe IIpOMe:HCyTOtJHOro H306paJICeHHR II03BOJIR9T KOMIIeH

CHpOBaTb yrJIOBYIO ~HCnepcHIO nyql':a npH IIOBOpOTe ero MarHHTOM M3 

Ha 8°32
1 

BJie BO ITO XO~y ·rrY'QKa. IC03qxpMr(M9HT YB9J'IHtJ9HHH C¥tCT9Mhl 

(6ea JIHH3II JI7) paBeH 0.35, pac:>:o,n;HMOCTn nytJKa .± I,2 Mpa,n;. 

Bo 2 BapHaHTe CHCTeMa !flOpMytpyeT rry~OK 6e3 npOMeXyTO'tlHOrO 

:H306pa:m:eHMR. BTOpon 06'l>eKTHB B 3TOM CJiyqae COCTOHT H3 ~ JIHH3 

(JI4·, JI5·, JI6 H JI7 - Jlq>J{q>). MaruH~'OM M3 nyqox OTKJIOHSieTcn Ha ~50 1 

. 
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BnpaBo. Pacxo.n;MMOCT:& TIYllKa B aTOM BapHaHTe He npeBumaeT ,;~;0.7 MPa.It· 

Jililnsa JI3 npe.n;nasna'tlena ,n;Jur yBe1Ililt; eHMSI Clii1IJ1 .n;y6neTa JII, JI2 npH pa-

6oTe C MMnyn:ocaMlil 6011ee 6 raB/C. 

MarHHT M2 B pa6oTe KaHana No I He yqacTByeT. 

0CHOBHhl8 napa.MeTpbt KaHana H rrytiKa npMBe,n;em B Ta61IH~e 2. 

PeJmM TOKOB B 1IMH3aX H MarHH:~aX KaHana ,n;aH B Ta6mm;e 3. 
--

TH6mt~a 2 

],~}~ Tiapa.MeTpht nyqKa 
n/n 

' 
I Pe~ 3.a.7 raB/c 
~ 

Y!.. 
' , 

2 .±o·,or 
Po 

3· ~J1_ 0', 2• Io-3 exepa.n; 

4 7J HI( 9MM/I% ~~ P.1 . 
5 VK 0 

6 IB x Ir ( I BapHaHT) 60x60 MM2 

7 IB X Ir ( n BaplilaJIT) 80x60 w 2 

8 Y B H Yr ( I Baplilan·~) .± 0, 5 H 0, 7 MPa.n: 

9 "'(B H r 1 r ( II Ba pHaH r) .± I, 2 M I , 5 Mpa.n; 

IO F!i 3•ro3 ( " CT01Iw - paCTSIXKa 300 MCeK). 

--- -·-- ·---· ~- ~- ~ ~- -~----- --- ____ __j 
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TI~Hsa·, TOK~ ,li.JISI Po ==4,6 r3B/C 
MarHHT (H II2E·2 3pcx) . = 

I-n BapHaF:T n-n BapHaHT 

nr 286a 286a 

n2 '774a 774a 

MI .I50a I50a 

n3 -
n4 I64a I64a 

n5 248a I74a 

n6 225a I42a 

n7 755a 296a 

M3 640a 6I2a 

------~-------- ~--:--------

nr /IUH30 6Mn-t5 
na -·- 7/rfn·t6 
,, ·-·-71o!n-5 

n, -·-1MIH5 " 
ns -·-«JMn·t5 

na -HHn-ts 
n, --BMn-16 
Mr MCaHuTICn-94 
Mz -·-~Cn-94 

~" -·-6Cn- 4o 
nn np1!111011uHPUHIIIU 

npoMe:xymoK 

P:wc.I. 

CxeMa 1T -~~re~o""ozo "'a"ana 
C Ulll 1!/"bCOIII J+7 ra6/C. 

.·~ 

. -
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RAHAJI MJ 

KaHaJI HMeeT O,n;Hy CTyneH:& a;reKTpOC TaTHtieCKO~ cenapauHH .~OpMVl

pyeT _nyllKH :1(~' p t K:!:. ' d B ,D;HanasoHe HMnyJI:&COB I.;.2 ra B/ c. 
-

TipOTHXeHHOCT:& ero 39M., 060p~~OBaHHe pasMe~eHO B KOpnyce ~I 

H aM6pasype p~HanHOHHO~ sa~HT1r, OT,D;eJIHIDme~ H3MepHTeJI:&Hll~ naBHJI:&

OH OT rJiaBHOrO KOpnyca. 

roJIOBHaH qacT:& KaHaJia (JII' JI2, MI) SIBJISieTCSI 06IIte~ c KaHaJIOM N~ I. . . 
MHmeH:& I6P ycTanoBJieHa B ni 1SIMOJIHHe~HOM npouexyrKe 2. ··~. \ KB8Jt

paHTa yCKOpHTeJISI BHe MarHHTHOIO.nOJISI • 

.ll:aHHUe MHmeHH H HatiaJI:&Hl:le xapaKTepHCTHKH nyt~Ka npHBe,D;eHl:l B 

Ta6JIHne I. 

Ta6JIHI(a I 

MaTepvtaJI Roop.n;HHaTLI TiapaMeTpLI nyt~Ka Ha BLIXO,D;e H3 
H pasMepu MJimeHH YCKOpHTeJISI 
HaC~KH 

Ls Lr Ms Mr Do Po Ep {).) 
' 

MM3 M f\4 c% AP 'f'/o p; 131/c n,8 

Me.n;:& R. =28287 MM 
2o0 4X4',6XI4 Y=I',56-p~ I', 93 I,9I .~,02 0,95 0,26 2 9,06 

.lo=O 

IIPMMEtiAHHE: IlepeXO,It Ha pa60TJ C HMnyJI:&CaMH MeH:&llie 2 raB/C 

OCYJl{eCTBJISieTCSI 3a C\leT YMeH:&meHHSI 3HeprHH nep

BH\IHHX:npOTOHOB, B3aHMO,n;et1CTBYI<lltHX C MHmeH:&IO. 

Bxo,n;aasr anepTypa KaHaJia I,I"I0-4-cTepa,n;. 

0nTH\IeCKaSI CXeMa B BepTHKaJihHO~ nJIOCKOCTH COCTOHT H3 O,D;HOrO 

06'beKTHBa (JJI·, JI2·, JI4, JI5·, JI6, JI7, JIB - JJ:q>.UMJUl), cpOKycMpyiOIItero 

nyqOK Ha MaCCOByiO nteJI:&', pacnOJIOJteHHYIO B , . 5 M OT DOCJie,D;Helt JIHH3LI 

( pHc.2). JlHH3H Jil~ JI2 H JI4 <f>OplUipyiOT napaJIJieJI:&HHt;t nytJ:OK Ha 
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cenapaTopu CI H C2, r.n;e OCYIIteCTBJlSI_ercn pas,D;eJieHme '~'.U\o:rH14. no cKo

pocTRM B 3ReKTpOCTaTHqecKOM none HarrpR~eHHOCTbD 46 KB/CM. 06man 

.n;nHHa nnacr1-1H cenapaTopoB - II··. M, sasop 'Mex.n;y nnacTHHrum: - 7 eM .. 

KoHen cenaparopa CI H Haqano ce~aparopa C2 on~eHu OTHOCHTeBbHO 

OCH KaHana Ha 4 CM. 

MarHHT M3 KOMTieHCHpyeT OTKnOEeHHe nyqKa B cerrapaTopax H BliiBO

,II;MT ero Ha OCb KaHana. 

B ropH30HTanbHO~ rrnOCKOCTH. ODTHqecKaSI CXeMa C0CTOHT.H3 ,D;Byx 

06'DeKTHBOB. llepBlil~ 06'DeKTHB (Jil, JI2, JI4 - <l>,ll1l) cpOKyCMpyeT ITJ"IOK 

Ha HMnynbCHbi~ KORRHM8TOp, ycTaHOEneHHlil~ B MarHHTe M3. BTOpO~ 06'D

eKTHB (JI5, JI6, JI7, JI8 - MJU{; nHE3lil .n;nH yBenHqeHHSI OllTHqecKO~ CHRbt 

BKJIIOqeHlil nonapHo B .n;y6nei) cpoKyc:t-lpyernyqoK HaMaccoByiO meJib. 

HsMeHeHHe HMnynbca HnH copra qacrHn rpe6yeT no.n;6opa Hanpn~e

HHH Ha nnaCTHHax cenapaTOpa .n;nH C0xp8H8HHSI ITOCTOSIHCTBa IT01IHOrO 

yrJia 0TK1IOHeHHSI (o( = 2:,84~Io-2 :{:a.n;). 

B Ta6JIIU.'(aX 2 H 3 .n;aHbl OC.HOBHLle napa.MeTpbt nyqKa H TOKH B 

JIHHsax H MarHHrax~ 

Ta6nHna 2 

Jf.J[? TiapaMeTpbi nyqKa 
n/n 

I Po . I.;.2 r3E/c .. 
2 ~ .±0, OI · 
3 

PQ I , I • I o- L. c T epa,n; . ..1SL 

4 DHJ< Z ct-~/f/c 7/-
5 A~p:ii o·, 49• rc~-2pa.n; ·c Uc =320 KB) I 

6 .A d. pd 0, ~· Ic~- 2pa.n; ( Ut. =200-~B) 1 

7 ~pfi 24 MM 
8 ' dpd 47 MM 
9 '?pi( 3 

IO f;pJ ·a 
·~ ' 

~---·--·- ..... ,- --- --- -------
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1"&11~ IIapaMexpu nytir<a 
'l 

n/n 

II ~T o·,o3 
I2 & lA. 'rr .± 2 , 5 :t1 .;t I 3 Mpa,n; 
I3 Is X I r 6xii MM2 

I4 Va u Vr I,BI :t1 I,OB 
I5 F I 00 1/ , 500 p , I 0 J 

'· ( pacTREKa - 50 MeeK) • 

Jhmsa·, roKH ,D;JISI 
MarHHT Po= I,6 f3B/C' 

( H =I0708 3pCT ) 

JII II4a 
JI2 276a 
MI 70a 
JI3 -
M2 370a 

v 
~4 I9Ia 

. JI5 ,JI6 39a 
JI7,JI8 97a 
M3 5.3a 
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Jllo - -·- MJl·rt. 

J1s.f'\.f\V11 - -' - MJl· 5 
M,, M2 - MJ.'!t<l.lm en· 94 
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:,,:2 - ceno.pamopo, ... 
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PMc.I. OdmMn B~ KaHana. 

rOPUnmlllb 
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Jl, :112 Mt Jl~ Ma Jl~ Ms Jlsn.ll?n. 
SeprruKQ/lQ 
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PMc.2~ OnTHtieCKM cxeMS KaHaJia. 
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KAiiAJI ~4 

ffaHaJI lf>OpMMpyeT nyllOK K\ J(+ -Me30HOB c HMITYJILCOM o, 75 r3B/C .. 

Ero ~JIHHa cocraBJIReT I%,5 M. Cdopy~oBaHHe xaHaJia pacnoJio~eHo B KOP-. 
nyce }f. I BHYTPH KOJI1I(a CHHXpolf>.J.30TpOHa ( pHC .I) • 

.llJIR nonyqeHHSJ nytJKa K -t , Ji_+ - MesoHOB c HMnyJI:DCOM o, 75 r~p/c 

HCDOJI:b3yeTCR MHilleH:b IOP, ycTaHI)BJieHHaR BO 2 _ KBa,n;paHT.e· yCKOpHTe

JISJ. AHMH3 t~aCTHI( no HMnyJI:&Cy I)Cyn{eCTBJIReTCSJ MarHHTHHM OOJieM yCKO-. . 
pHTeJIR~ 0CH0BHHe ~aHHUe MHWeHH H'HatlaJI:&HHe XapaxrepHCTHKH nyqKa 

npHBe~eHs B ra6m~:qe I. 

Ta6JIH:qa I 

MarepHaJI F<:_oop~HHara HapaMerpu:nyt~Ka Ha BI:IX 0~ e H3 
H pasMeps MHWeHH ycKOpHTeJISJ HaCa,D;KH .. 

l.a Lr Ms Mr Do Po Ee 
MM3 ,., M c~,%~ r~% r;s 

I 

' JiaTYH:& R_ =27962 MM 
Y =I, 4 75! pli;t 2,56 8,57 o,5r 3,8I 5 0,75 I0,2 
lo= +5 MM I .- , 

(J) 

4°54
1 

Ha BXO~e nepBOlit JIHH3b!XCTaHOBJie[J aneprypHLitl K~JIJIHMaTOp AI\ C OTBep-. 

CTHeM ,¢ 7 t 5· 'CM, orpaRHllHBaD~HM BXO,ItHOtf ·TeJieCHHit yroJI nytiKa ~0 

· 4, 4 • I o-4 c repa.,n;. 

OnTHtleCKaSJ CXeMa KaHana B Ot5eHX DJIOCKOCTSJX COCTOHT H3 ~BYX 

od'.DeKTHBOB ( pHc.2). IIepBuil :o6inKTHB (JII-, JI2,. JIJ, JI4- ~,llq>.Jl) nepe

BO~HT H306pa:aceHHe wtmeHH Ha KOJI.iiHMaTOp ff-I-, BllrtOJIHSIICli{Htt lf>YHK:qHH 

MaCCOBOrO H HMnyJI:&CHOrO, C pa3ME!parm IIteJIH 8 X 34 MM2• 

Bropon o6'.DeKTKB (JI5, JI6,.JI7- .ll~, r~e JI6 H JI7 ~JISJ yBeJIHtieHHR 

OITTHtleCKOil CHJIH BKJID'leHH DOCJie~OBaTeJI:&HO) lf>OpMHpyeT H30dpateHHe B 



- I6 ~ 

BeptHK&lliHO~ riliOOJ\.00?-"H <aHytpH ROeHOHODO~ KaMtpW'w a: D rOpH1i0HTG.Jii

HOt1 - Ha :WMriYJI:DCHOM KOJIJIHMaTOpe B;..2·, ycTaHOBJieHHOM'"nepe,D; KaMepOt:i • 

KaHan HMeer ,D;Be cryneHH cenapanHH. B nepBon cryneHH ocymecr-
~ 

BJIReTCR pas,D;eJieHHe qaCTHU no CKOpOCTRM B 3JieKTpOCTaTHqecKOM cenap~-

TOpe C HanpRXeHHOCT:DD rrOJIR 46 KB/CM. ~JIHHa nnaCTHH B cenaparope 

2, 75 M, paccTORHHe MeJK:,D;Y HHMH - ~, CM.JIHHeMHOe pa3,D;eJieHHe Ha HMIIYJJte
+ ~ 

HOM KOJIJIHMarope K-I Mex,n;y K H .Yt + c ocTaBJIJteT I8 :w·, yrnoBoe 

pas,D;eJieHHe -3·ro-3 pa~~ Koa~HUHear cenapauHH - 3. 
I 

Bo BTOpO~ cenapa[(HOHHO~ CTyneHH ocymeCTBJIReTCR HMnYJI:DCHOe pas-

K+ C":·-
. ,D;eJieHHe t fi ·,.· - Me30HOB. C 3 ro~ [(eJI:DD B KOJIJIHMaTOp R-I DOMeuteH 

rpacpHTOBhitf 3~Me,D;JIHTeJI:D (53 r C y,D;t~JI:DHUM BeCOM I·, 7. r/cu.3), npH npo

XO~eHHH KOTOporo cpe,D;HH~ HMnyn:DC ~+- Me30HOB CHHxaeTCR ,11;0 

0,625 raB/C H .f/+ ... Me30HOB ,11;0 0',670 r3B/C~ Pa3HOCT:D HMnyJI:DCOB B 

o, 045 r3 B/c Meli;I(y K+,, 5(+- Mesmra:mt nosBOJIReT nonyqHT:& c noMout:o~> 
. 1 

f"':'-+ ...0 , .K + 0 . 
MarHHTa M~ ( yron DOBOpOTa /1 -:~r 30 ·, -:30 ) H BTOporo 06'.&-

eKTHBa JIH~s npocrpaHCTBeHHOe pas,11;nneame qacTPIU aa KOJIJIID.larope R-2) 

paBHOe 6 CM~ 

Ta.K KaK B KaHane ReT MarHHTOll', KOMneHCHPYDllPIX OTKJIOHeHHe DytlK~ 

B none cenaparopa·,. Bee:& KaHan·, Kpc~Me nepBux .n;Byx JIMHs, BUCTaBneH 

rro,n; yr JIOM 0, 02 pa,D; K ropH30HTY • t:e60JI:&mM KOppeKTHpOBKa DOJIOJICeHHR . 

rryqKa B BepTHKan:oHon nnocxocrm O~j~ecTB~ReTCR MarHHTOM MI. 
B Ta6JIHD;aX 2 PI 3 np:HBe,IteHU OCEOBHLte napa.MeTpU nyqKa H TOKH B 

JIHHsax H MarHHrax KaHana. 

i 
1.-
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TadJiliUJ;a 2 

JMf~ IT~paMeTpJI nyqKa 
n/n 1'· 

I p~ o·~ 75 r3B/c 

2 .M!_ 
.±o·~ or Po 

3 .A 52.. 4', 4•ro":'4 crep8Jt 

4 IB X I r Ha I\-I 8x35MM2 

~T· 
. 

5 Ha R-I I8MM 

fld, 
. 

3• ro-3 pa.n; 6 B I cryneHll 

7 IB X Ir Ha R-2 40x50 ~2 
' 

a· dKi' Ha R-.2 60 MM 

9 D Ha R-I I·,? CM/I% 4F[ 
IO D Ha R-2 0·, 8 CM/I% ·pi; . 

II 7 . 3 

I2 t, 2•Io3 

I3 t IO 

I4 F JiKp 2•I04 (paCTHEKa - 30 MCeK). 

nHHsa·, To.rrn ,1l;JIH Po =0;, 75 r3 B/ c 
MarHHT (H = I2II 4 3pCT) 

nr 209a .,. 
JI2 253a 
JI3 . 268a 
JI4 246a 
MI 9a 
M2 345a 
JI5 279a 
JI6 I50a 
JI7 I50a 



I 

: ,. 

\ 1 

I X 

~4fJ 5L'O H~fluloln!) 
'DIIOH'D 'I OII(JI.IUOfiiH ;)J f>HaX:J 

- 9I -
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Cena.pamop 

.nl R2 

- [9 -
0 1mU4SCKQ51 CXeMO. 

K+- Me30iiHOao nYI.IKO UMnyllbCQ 0,75 r3g;c 
(Be >muKQJ1bHO..II n/IOCkocmb) 

M/l·tt M/1·8 · cn·r4 cn·57 M/1·8 Mn·S 

HI 

AS 
Al A'l 

<;(20PU30Um0.1bkOP n(IOC:KOCmb) 

Mfl-14 Mn·l7' Mfll~ 1"111· s cn-s7 Mf1·8 
Mf1·5 

Jl{,, 

filii 

112. 115 

2c"L, ,.,., 

0 ·-IM a_, JM 

3.0 Lacwma6 
2.0 

f.O 

0 ~-
1 r 3 
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KAHAJT 'b6 

Ka.Ha11 £1}0pMHpyeT nytiOK ..:;;-- Me30HOB C ,D;Hana30HOM mmyJI:&COB 

3+7 r3B/c. 

RaHaJI .D;JIHHOn 40 M . pacnOJIOEeH B KOpnyce ~ I H H3MepHTeJI:&HOM 

naBHJI:&OHe ( pKc.I). 

l(JISI nOJiytleHHSI ny'!Ka _:;;-- - Me30HOB C HMOyJI:&C OM 4 I'3 B/C HC-

nOJI:&3yeTCSI MHmeH:& 9P, yCTaHOBJieHHaSI BO 2 KBa,D;paHTe YCKOpHTeJISI. 

B ra6nHne I npHBe.n;eHM .n;auuue MHmeHH H ua~aJI:&HHe xapa&repHCTHKH 

nytrKa. 

Ta6JIHna I 

MarepHaJI I\o op,Iuma ra TiapaMeTpH n~Ka Ha BHXO.D;e H3 .yCKOpHTeJIH H pasMepu MHmeHH 
uaca,n;KH .La Lr Ms Mr Do . Po 

M M NNft~~ r9Bfc 

JiaTyH:&. R =2822.5 MM 3',996 7,67 o·,psr 1',65 12 4 
5x5xiOO .J = r·, 42 pa.n; 

;10 = +6 MM I 

~---~ - -~------ l_____.._ ---- ------ - --- ~ ~~-~ L- - L.....-------- ----- -

ITPMMEliAHKE: MHmeu:& 9P pacc'tlHTaHa ua pa6.ory c ~MIIyJI:&CaMH .n;o 

4·, 6 r3B/c. Tiepexo.D: ua onyn:&cbi Bume 4·,6 raB/c 

Tpe6yeT ycTaHOBK~ HOBO~ ~meHH. 

Ep 

r3g 

9',2 

MMrlyJI:&CHHH aHaJIH3 ,'9aCTHn B nyt~Ke OCyll(eCTBJISleTCSI :MarHHTHHM 
'....-

noJieM ycKopHTeJis. 

BXO.D;HOlt TeJieCHH~ yroJI paBeH 0·, 45• 10-J CTepa.n; H onpe.D;eJilleTCSI 

anepTypHhtM KOJIJIHMaTopoM AK', nteJl:&. Kor-oporo - I30x240 YM2.; 

OnTH'tleCKaSI CXeMa KaHaJia COCTOHT H3 .D;ByX Od~eKTHBOB. IJep~~ 

-· 

w 

oo 

' 



- 2I -

ocS'ielU'HI (JI~, JI2, JI3 • HJt, ;;o.v;e JII H JI2 .1(.1111 r»eJIM"'eHHR on1'~'tleo

KOtl CHJIH BKJIDtleHil nOCJie,IJ;OBaTHJI:&HO ) {j>OKyCHpyeT flY'tOI< B 06eHX 

nJIOCKOCT.RX Ha HMnyJI:&CHOM KOJIJ[HMarope HK, ycraHOBJieHHOM nepe,n; 

.BTOPUM o6'lleKTHBOM~ KOJIJIHM~TOJI HMeer pasMepH meJIH I80x3q w 2 H 

Bll,Il;eJISieT nyqoK c HMnyJI:&cou f~ .t o, OI5 ·Po H ,n;HcnepcHett 

~ CM/I% ~ ( pHc.2). 

Bropotl 06$eKTHB (ll4~ ll6 - n~) (j>oKycMpyeT nyqoK B o6eHX 

DJIOCKOCTSIX sa KOMneHCHPYDltHM MarHHTOM M2. YrOJI OTKJIOHemur tzac

THil B ,MarHHTe COCTaBJI.Re.T 8° • B .pesyJI:&TaTe~·/ D}"IOK Ha BiiXO,D;e KaHa-. 

Jia HMeeT CKOMIIeHCHpOBaHHyD ,n;H::mepCHI>. • 
' B Ta6JIHitaX 2 H 3 ,n;aHH OCHJBHHe napaMeTpii nytlRa H peXKM 

TOKOB B JIHH3aX H MarHHTaX RaHa.Jia. 

,. 
I 

Ta6JIHita 2 

I& 

J?Jf. . fiapa.MeTpH nyt~Ka n/n 
' 

I Po 3+7 f3 B/C 

~ 
i 

2 .;tO, OI5 Po 

3 A..Q. o·,~ 45 ·I o-3 crepa,n; 

4 'Do I eM/ I~ il A 
'I i I 

2x4, 5o ll2 
I 5 'IB x Ir 

6 'I'B, Yr He 6 o.n~~e .± ri, 5? 
7 Ve 11 Vr I, 7 H 3·,1 

, 

8 F .n- r:rro3 ("cro.n"-pac:rmma 300MceK) 
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Jj K~aapoHm 

\P<DPUmt/IA 

/It- IM/1-n 
n2- 2Mn-n 
/13- II'VI-18 
"''-~en-Ita 
n~- '7MI1-'7 
115- 8M/1-7 
11&- 3M/1-17 
1'12- sen-loa 

Jhmsa, 
MarHHT 

nr 

n2 

ns 

MI 

n4 

ns 

M2 

...._______ _______ . __ 

,. 
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Ta.(SJJHU& J 

PeJJCHM TOKOB ,D;JISI 

Po = 4 r3B/O 
. (H=l0893 3pOT) 

550a 

550a 

570a 

-
::osoa 

8008. 
. ' 

755a 

'-~ -~-~--------- ---~----~--

11-- Me 30HHbtU KOH0/1 H! & 

C UMny/lbCOM 3 + 7 rl&fc 

• 
PHo.r. 
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----------------·· 

Onmul.leCI<OQ CJ:eMO n-- Me 30HH020 nyl.lkO c UMnynbtOM Po • 3+7 r3&/c 

~~~ !IS 

Ml 
fl6 

8eomui<Ofltl 
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K A H A n 1b 7 x) 

Ra.HaJI <f>OpMHpye.T nyintH .fi+ -Ue30HOB C ,D;Hana30HOM HMnyJI:&COB 

2+5 T'3B/C H npe,D;HasHa'IeH ,li;JISI 3KCJiepHMeHTOB C 31leKTp0HHKO~. 

Ra.HaJI pacnOJIO:ateH BHYTPH KOJI:&}la CHHXpO<flasoTpOHa H HMeeT ,li;1IHHY 
I • 

:OKOJIO 36~M (pHc.I.). 

){Jist nonyqeHHSI nyqn:a .Ji+ -MeaOHOB B yKa3aHHOM ,D;HanasOHe HCnOJI:&-

. 3YDTCSI MHmeHH !4P H I7P~ ycTaHOB;IeHHSe BO 2< 1.1tBa.,D;paure ycROpHTeJist~ 

B ra6nHne I npHBe,D;eus ,D;aaase no l!Hmeaiu H uaqaJI:&Hse xapaxrepHCTHRH 

nyqn:a~ 

Ta6nMna. I 

MH- Marep:HaJI Koop.n;MHaTY Ila.pauerpy nyqKa aa BYXOJJ:e H3 
mea:& H pasMeps MHmeHH VCKOPJ'ITe1lst · 

Haca.rr;n:H Ls Lr 'Ms Mr Do Po E~> , 

MM3 H M c7/%Wl; f38/c r~t 

I '' I 

I4P ,ll;~aJI]) R =28!50 MM i 
4XI xi50 .Y' =I, 399pa,n; 2,05i-I6~2 0~39 2,84 5,I5 2,0 4,9 

.1.=+~0 ).0.{ I 4,I ~0,05 

JiaTyH:& R =27870. MM 
I'lP ·4x5xiOO! J' =I, 296pa,n; 2:,6 •I5·,6 0',30 2,0 5,30 4,2 9',2 

1.0= +5 MM 4:,85 I0,6 I 

IIPIJIMEllAHHE: Ilepexo,n; C HMilyJI:oco;~ 4·, I raB/C Ha 2. ra B/C H C 

4,85 f3B/t Ha 4, 2 :~B/C 0CYilteCTB1lsteTCJl sa C'QeT 

yueHLmeHHH 3HeprHH nepBHllHHX npOTOHOB·, B3aHMO,D;e~

CT BYDitHX C MHIIIeHSIMJl I 4P H I 'lP • 

w 

oo 

oo 

AHaJIJII3 'IaCTHn no HMOYJILCY np0M3BO,li;HTCSI MarHMTHLIM DOJieM yCROpHTe11SI, 

Bxo,D;Has aneprypa Kauana cocraBnSioT oKono I•Io-4 crepa.;It~ 

x) JiaHuHe no KaHaJiy B3SITH H3 npenpHHTa I3-33I9 ( A~C.BOBeHKO H .D:P• ), 

---~----· --.---- -
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~ ~epTHKanaHO~ nnOOKOOTH ~nTHqeoKaR OXeMa KaHana OOOTOHT *3 
• 

o,n;noro o6'DeKTHBa (nr·, n2·, JI3, JI4 - ~Jl~.lt), cpoKycHpymero nyqoK na 

BO,IJ;OpO,IJ;HyiO MHIIJeH:D H2 ( JlHC • 2) • 

B ropHSOHTaJI:DHO~ TIJIOCKOCTVI CXeMa COCIXOHT H3 ,IJ;BYX '06'DeKTHBOB, 
. ' 

IIepBut! o6'beKTHB (JII, JI2, JI3 - .II~Jt ) cpoKycHpyeT nyqoK na Hunyn:Dc-

nou: KOJIJmMaTOpe·, ycTaHOBJieHHOM B6JIH3H JU'I~3b1 ll3. BTOpO~ 06'beKT'VIB 

(JI4 - ~ ) nepeBO,IJ;HT H306paxenKe Ha BO,IJ;OpO,IJ;HYIO MHmeH:D H2 (pHC~3) • 

. KunyJI:ocmdt KOJIJIHMaxop·, men:r:, KOToporo 25 w.r, BU,IJ;en.aeT nyqox c 

HMnyJI:DCOM Po:t o·, or· Po ·• MarHHTU MI H M2 BhlBO,IJ;SlT nyqoK na HyltHOe 

sanpaBnenHe H oqHmruror ero ox ponoBux qacTYIU. 

Ha KaHane npOBO,IJ;HJIHC:q HSMepeHHSl 3HepreTHqecKOt1 saBHCHMOCTH 

. . ,IJ;HqxpepeuuHan:ouux ceqeuHtt :ynpyroro Jl+ p- pacce.aHHSI ua yro11 I80°. 
: i 

B Ta6JIHUaX 2 H 3 ,n;aHH r COOTBeTCTBeHHO OCHOBHbie napaMeTpH llJ"iKa 1-1 
~ : 

H peZHM TOKOB B JIHHSaX H MarHHTax KaHana. 

JHf? llapa:MeTpbi nyqita n/n 

I Po 2+5 fsB/C 

2 A£_, 
.;!; o, OI I! Po. 

3 .aSL. r·ro:4 cxepa,n; 
'I 

4 DHK I2 MM/I% 1!£ P<> 

5 IB X Ir 40x25.w2 

6 YB H Yr 6 H I 6 M:pa,IJ; 

7 VB H Vr 2,25 H 01 55 
.. 8 F n+ ~ns 2 rsn/c - 800 

~o 2,5 raB/c - 2000 
Hlme 31 5I rsB/C -

2000+5000 



qvmmwdag 

lrV £V Zl/ Jl/ 

-- ... 

I 

• 0/R eJ ~+G J~O'J<rltAUFUi 0 

aouoeaw +Jl '9IC'9H'9)I lfi!Ha:m:ououo~~ ma~D 

. r· oHa: 

gz 

\ 

\ 
I 

I 
I 

I 
\ 
\ 
i 
I 

\ 



MH-
meH:& 

5P 
• 

9P 

- 27 -

~ R A H A JI Jf- IO x) 

r.-'-
RaHaR ~OpMHpyeT nyqKH Jl - Me30HOB C ~Hana30HOM HMnynbCOB 

1,5+7 raB/C. Odopy~OBaHHe KaHana paaMe~eHO B KOpnyce 1~ I H R3Me

pHTenDHOM naBHRbOHe H HMeeT nRHHY 40 M ( pHc.I). 

!nH nyqKa jl-_ Me30HOB C ~HanaaOHOM HMnynbCOB 4+6 raB/C 

HCnOnD3YDTCH MHmeHH 5P H 9P, ycTaHOBReHHble BO 2, _ .~· KBa..npaHTe ycKO

pHTeJIH. 

0CHOBHble XapaKTepHCTHKH MHmeHe~ H HaqanDHii!e napa:MeTpbt nyqKa 

npHBe~eHu B Tadn~~e I. 

Tadn~a I 

...._. 

MaTepHan Ro'op~HH8. Tlll TiapaMeTpbl nyqKa Ha BbtXO~e H3 
H pa3Mepbl MHWeHH 

1-
YCKOJ>HTenSI 

HaCa,IJ;KH LE Lr Ms Mr Do Po E,. 
fVf M· ~% Aj f/.p; r3G/c DC 

naTY!!b R =2803'l~Jiw, 
3x5xiOO .YJ =r,Ja~ pa.n: 5,~5 9,67 0 .. ,676 r,57 r,I8 5,0 8',85 

.1~=0 6',0 I0,6 
. 

naTYHD R =28225 
3,~0 7,67 0,65I I,65 1,20 4:,o 8,95 !I =I , -~2~ -pa,u; 

1o=+6' W 
:; 

Tipe~BapHTenDHbt~ aHanH3 qaCTHIJ, no HMnynDCY OCYlJleCTBRlleTCH MarmtT

HHM noneM yCKOpHTenH. 

{).) 

oo 

oo 

ronOBHaH qaCTD KaHana (JIJ, JI2 H JI3) RBRHeTCR 06~e· C KaHanOM 

0nTHqecKaH CXeMa COCTOHT J{3 ~BYX 06'1JeKTHBOB B 06eHX TIJIOCKOCTJIX. 

X) !aHHHe no KaHaJiy B3RTbl H3 :JpenpHHTa I 3-3503. 
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ITepBU~ O(;$'bQKTHB (JII' mt, Jta OOII~J~) g~p&9f&' npOM4UCy'lQ\iHQ9 HROCSpA.

:llteHHe MHIDeHM: B rOpH30HTaJI:&HOti TIJIOCKOCTH - Ha MMOyJI:&CHOM KOJIJIM-

MaTOpe Jif{·, a B BepTHKaJI:&HOti TIJIOC.KOCTH - nepe,I( HH~ ( pHC • 2 H 3) • 

I\OJIJIHMaTop, pasMep nteJIH KOToporc I30x25 w 2
1 Bbi,IteJISieT nyqoK c HH~ 

TepBaJIOM m.myJII>COB Po .± 0, OI3 · f~ • 

]TOpOH 06'beKTHB (TI4, TI5-~n) ~OKYCMpyeTTiyqoK H~ BO,I(OpO,I(HyD 

MMmeHI> SJ B o6~HX nnocKOCTSIX. PasMepu nyqKa He npeBuma:oT 40X20 MM2 • 

MarHHT MI rroBopatiHBaeT nytioK Ha yron 6°45'. TIHHe~HaSI ,I(HcnepcHSI~ 

BHOCm.raSI 3THM MarHHTOMj TipOTHBOITOJIOXHa TIO 3Ha.Ky HaqaJI:OHO~ ,I(HCnep

CHH, a BeJIHtiHHa TIO,I(6HpaeTCSI TaRO~, qT06U BH,I(eJIHT:& HfXHii~ HHTepBaJI 

HMTIYJILCOB KOJIJIHMaTOpOM ( KOJIJIHMaTOp ycTaHOBJieH nepe,I( TIOCJie,I(HHM 

06'1leKTHBd'M Ha paCCTOSIHHH J M OT JIHH3H JI4 H HMeeT pa3Mep nteJIH:.' 

I30x23x2900 MM
3). ·· 

MarHHT M2, TIOBOpatiHBaSI nyqoK Ha 5°30: flOJIHOCT:&D KOMneHCHpyeT 

,I(HCTiepcHD. . 

Ha KaHaJie npOBe,I(eHhi HCCJie,I(OBaHHSI.pa.n;Ha~HOHHilX pacna.n;OB 6030H

HilX pesoHaHCOB Ha nyqKe fi-_ Me30HOB C HMTIYJILCOM 4 f3B/C H H3Me

peHHSI pJi-_ pacceSIHMSI B6JIH3PI. 180° B TiyqKe h-_ Me30HOB C ,D;Hana-

30HOM KMTiyJI:&COB ~6 f3B/C. 

0CH0BHOie napaMeTpbi nyqKa H pE!l!GIM TOKOB B JIMH3aX M MarHHTax 

npHBe,n;eHU B Ta6JIMqaX 2 H 3. 

j[?N? 
n/n 

I Po 

2 !!£!_ 
Po 

3 llSL 
4 DuK 
5 DK 
6 IB H Ir 
7 Ya H l(r 

Ta6JIH~a 2 

IIa pa.Me Tphl ny tiKa 

r,5.;.7 r3I 

.±0, OI3 ,. 
o, 45•ro-..: 

0,9 CM/I~ 

CKOMneHCH~ 

40X30 MMc 

He :1oJiee 

:/c 

CTepa.n; 
M 
Po 

OBaHa 

.± 0,35° 
I 8 Vs VI Vr 3,5 H I 

9 F I-IO~ ("C'l on" -pacTsna 30Q Mcex)/ 



nt- fMIH7 
nt- 2MII-17 
na- tMn-16 
I'll- ltCI'I-fto 
nit- IMn-ta 
na- VMII-15 
fill- fCI1-17 

--------·--- --·-- ---·-··-------------------- ..• 

JII 

JI2 

JI3 

MI · 

JI4 

JI5 

M2 

-' 29· -

TOKH ,n;;IR R, = 4 ra B/C 

( H=I0600 3pCT) 

564a 

564a 

584a 

490a 

225a 

252a 

255a 

n-- MI30HHbiU KO~an Nl iO 
C UMniJniiCOM H + 7 N/ 

' '""''C 

PKc.I. 

-----··-----~ 

i 
'i 
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/ 

I 

l 

~ 

-· 

Onmu4ecka ~ creMa Ji: Me3'ouuoeo rtlJ'~KO 
UMIIIJnbcoG 1,5 +7 rJB/c. 

( BepmuKanouaR nnoct<ocmb} 

I,PMn-17 /Mfl-16 4cn-4o 8,9Mn-IS 1Cn-S7 . 

,., 
Q06 

QOII 
Q01 

"' 

Maccuma6 

,. 6 8 ,., 

---Po 
---- P,-f'!. 
-·-·- P.+l1. 

s, 

Wupuua ny.~I{O -IteM 

5,- 6oaopo8uaR MUUJeJ.Ib 

PHc.2. 

Onmuveckafl cxeMa 'ji- Me3ouuoeo ny1.11<a 
u,..mynoco 5 1,5 + 7 r;,&j c. 

( (opU30UmD!'bi-4Q$l nnOCKOCWib} 

t,ZMn-n IMM6 4cn-4o 

q:j ' .~~ 0.0~ Macwmaa "~ 
Q02 

I? 4 6 8 ,., 

-~ Po 
--- pg-~r. 
-·-·- P,•J"t. 

1cn-s1 

8·9Mn·l5 I St 

Wupuua nywca- 2 CM. 

St -SodopoiJHOR I'IIJIUIHb 

PHc.3. 

I 
·l 

. I 
I 

I 

I 

l 

l 
l 

~ 
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K A H A ]{ N9 I 2x) 

RaHaJI npe~HasHalleH ~JIR ~OpMHpOBaHHR nyqKOB j,l~ Me30HOB C 

~HanasOHOM HMnyn:DCOB .J.I. 7 r3 B/C. Ha PHC .I ~aH o6nrv.tt:t B~ ItaHaJia, 

KOTOp~~ pacnOJIOXeH B KOpnycax ~ I H ~ IE H HMeeT ~JIHHY OKOJIO 60 M. 
c:-- . 

J{JIR nonyqeHHR nyqKOB :fl ...; M930HOB. B yKasaHHOM ~Hana30He HCITOJI:&-

30BaJiaC:D flJIYHXepHaR ~meH:D 2~, )CHOBHHe xapaxrepHCTHKH KOTOpO~ H 

Hall~JI:DHue napaMeTpu nyqxa. npHBe~~e-Hu !3 Ta6JIHI(e I. 

Ta6Jivti(a I 

MH- MaTepHaJI Roop~HHaT~ ITapaMeTpu nyqKa Ha B~xo~e H3 
meH:D H pasMepu MHmeHH VCKODHT6JISI 

2B 

HaC~KH Ls Lr MB Mr .Do Po Ep {J.) 

MM3 1-f ,., ~~ GC/c u8 

JiaTYH:D R._ =28IOO MM. L~, 5 I2,5 I 2',33 0,5 4',85 I0,06 oo 
• Y =I, 3744pa.n; 

.Zo=-35 w· _! 

AHaJIH3 qacTHI( no HMnyn:Dcy ocy.mecTBJIReTcR MarHHTHhlM noJieM ycKOpH-

ronoBHaR qacT:D xaHana RBJIRe7cst o6men c xaHaJIOM ~ I4. OnrHqec

xaR CXeMa COCTOHT H3 ~ByX 06~eKTHBOB. ITepe~ nepB~M 06~eKTHBOM ycTa

HOBJieH CBHHI(OBhiM KOJIJIHMaTOp KI, pasMephi KOTOporo COCTaBJIRJOT 

90x50xi000 w?. llHH3~ lli H ll3 ( ~Jlq>) . cilOKYCHPYIOT nyllOK B o6eVIX ITJIOC&· 

( i. ¢ xocrstx nepe~ BTOP~M o6~eKTHBOM. MarHHT. MI npH pa6oTe xarraJia He 
" I 

BKJIIDllaeTCR. Hs~6paxeRVIe MHmeHH Ha HMTIYJI:DCHO~ KOJIJIHMaTOpe R2 B 
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rop:rtaOHTEl.JJAHO~ nJIOOXOC~H COC~f\:B.7IIl8i' 60 MU, D&t,Jt8JIIl8Wl HH7:8pDe.JI 

HMITYJI:bCOB - Po .:t.O·, 02, • Po • 

BTOpOtl 06'DeKTHB, COCTOSII.qHti M:3 4 JIMH:3 TI4·, TI5, TI6 M TI7 (~.TI:.TI:), 
~ 

¢opMMpyeT ITYQOK Ha KaMepy ITK-200~ PasMep~ ny~Ka Ha BXO~e B KaMepy'7-

50xi20 MM
2• 

IToBopOTHHn MarHMT M2 OTKJIOHSieT ny~oK na yroJI I5°·; qacTH~Ho . 

KOMrreHCMpySI ero ~HCrrepcHID. 

B Ta6JIM~aX 2 '£II 3 npMBe~eHbl OCHOBHHe ~aHHHe ITy\IKa H peEHM TOKOB 
~ 

B JIMHSaX H MarHMTaX KaHa1Ia • 

Ta6JIM~a 2 

1~Jf. 
ITapaMeTp~ nyqxa rrn - I I Po 3.;. 7 f3 B/C 

2 I A{:!_ .±,0,02 
Po 

3;lt1JL O, 2I • ~ o- 4 CTepa,n; 

4 ·1DHK ' 0,5 CM/I:g ~ 

5 lis ')(I r Ha IJIK I 30x sa · Jiu.2 -

6 I Is X f.r 
<:;-

nepe~ KaMe pon ITI\-200 50xi20 w 2 

·7 IVs mVr I',5 H 3 

8 IF/;- 5,)0 ( c6poc - 2 MCeR) 
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Jhmsa·, v 
M&r.HHT 

JII 

JI2 

JI3 

MI 

M2 

JI4 

JI5 
:; JI6 

JI7 

- 33 •. 

TOKH ,D;JHI P., =5·, i r3 B/C 

(H =II95I a peT) 

I200a 

950a 

I200a 

780a . 
IOOOa 

IOOOa 

IOOOa 

IOOOa 
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C.uMa 1!--MeaoHHoeo 
KOH0/10 N! f2 C UMnyi!IICOI'I 

a+7 r3&fc. . 

/ 

Pmc.r. 
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K A H A JI M I3 

KaHan ,D;BHHOM 64 M cpOp!mpyeT nytrKH p , !lf- -Me30HOB C RMnyJI~ ... 

COM 2,7 raB/c. PacnonoxeH OH B KOpnycax ~I H ~ IB (pHc.I.). 

MHmeHL KaHana I5P yc:raHOBneHa B I KBa~paH:re· ycxopH:remt,MarHHT

HllM noneM KOTOporo npOH3BO~H~~CSI npe~BapHTeBLHhi~ aHaBH3 qacTHn no 
• 

HJ.mynLcy. 

· OcHOBHble xap.aKTepH~THKH :uu~eHH H HatranLHHe ~aHHbte nyqxa npH

Be~eHu B Ta6nune ~ I. 

Ta6nHna I 

MH- Maxepuan Roop~HHaTU ·Ilapam xpu nyqKa Ha BhiXO~e H3 
meHL H pasMepH J.m:meHH 

HaC8.,II;KH -· 
La 

yCKOpHTenSI 

Lr Do 
5 Ep 

I5P 

Ma Mr Po 6J 

~, M M1; '(% v [j£fc r~t 

naTygL 
3x3XIOO 

R =27970' MM 
Y=I·,482pa~ 
~ =- 25 MM 

3,93 4,I7 0,844 0,949 4,3 2, 78 IO~I6 0° 

0 

BxO.IJ;HOtl TeneCHllf.l yron KaHana, COCTaBn~mtHt1 0,93• I0-4 CTepa.,n, 

orpaHHtleH anepTypHbiM KOnnHMalOpOM A-I CO menLD 28xi2Q MM~ 
0co6eHHOCTLI> KaHana SIBnSIETCSI ~ByxCTyneHtra:rasr aneKTpOCTaTH

treCKast cenapaUHSI traCTHU. Ra~aSI CTyneHL cenapauHH COCTOHT H3 ,IJ;Byx ~ 

6otreK;, o6ma.11 ~nHHa xo:ropHx II M. Pacc:roSIHHe uex,n;y nnac:rHHaMH f/ eM, 

, HanpSIXeHHOCTL aneKTpOCTaT~eCKOrO OOnSI MeX~y HHMH 50 KB/CM. 

B BepTHKaBLHOt1 nnOCKOCTH ODTHtreCKaH CXeMa KaHana COCTOHT H3 

.n;Byx 06'beKTHBOBe IlepBbtf.l 06'beB THB (Jif, H2, H3·, H4-,UMJ{) cpOptmpyeT 

H306pa~HHe Ha M8.CCOBOJ.l ntenH A-4, pasMepbl KOTOpon 5x2q MM2• Iloc-~e , 

nepBO~ c:ryneHH cenapan;HH (CI H C2) y'rnOBOe pas,IJ;eneHHe Mellt.IJ;y 

p H ~-- M93~H~MH I',Is·!~~3- PBJt, nHHe~HOe pas~eneHHe Ha 

A - 4-!5 Y.M H xoa~HnHeHT cenapauHH - 5 • . 
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Bxopott oCS'DeKTHB (JI6, JI7, JIB, JI9 - JJ:CJ.>CJ.>.l{). <fJoxycHpyeT IlJll.OK ua 

BTOpyro MaCCOBYD II{eJIJ;, A-5·, HMeiOilQ'IO pasMepbi 5X20 MM2 • JIHHe~uoe. pa~-
.n;eJieHHe MeJK.n;y pH jj:. Me30HaMJr COCTaBJISieT IQ MM, a cerrapaUHOHf~piP. 

cpai~TOp - 3. 

B ropH30HTaJI:&HOt1 IlJIOCKOCTH ~)IlTH'tleCKaSI CXeMa KaHana COCTOHT 

Ha Tpex 06'DeKTHBOB, IIepBbi~ 06'DHKTHB '(JII, JI2-CJ.>J0 nepeHOCHT H306pa

JJreHHe MHmeHH Ha HMilyJI:&CHbitl KOJIJilfMaTOp A-3, YCTaHOBJieHHIIt:f Me~y 

cerrapaTopaMH CI H C2. lllen:o KOJIJIUMaxopa paBHa 26 MM,,: nponycxae-
.. \ 

MhiM HHTepBaJI mmyJI:&COB JieJKHT B Ilpe.D;eJiaX PO.;t o·,OQ65'Po • 

Bxopo~ oCS'DeKTHB (JI4, JI5-JJ:~) cpoKyCHpyeT nyqox sa MaccoBot1 

men:oiO A-4 nepe.n; MarHHTOM M-I, xc,MneHCHPYDftHM .n;HcnepcHI> rry-q:rca. 

YtOJI TIOBOpOTa Tiy-qKa B MarHHTe I::0 40
1

, 
. 

TpeTHt1 06'DeKTHB (JI6,JI7,JI8,JIS·-CJ.>J{)l{P) cpOpMHpyeT H306pa.JJteHHe MH-

meHH nepe.n; rrporraHOBO~ KaMepo~. lHcnepcHSI ny'tlxa Ha B&Xo.n;e KaHana 

IlOJIHOCT:OID CKOMTieHCHpOBaHa, 
' 

MarHHTbi KM-I H KM-2 cnyxax .n;nSI KoMneHcauHH BepTHKaJI:&Horo 

OTKJIOHeHHSI ny'tlKa B cerrapaxopax H B&Be.n;eHHSI era Ha oc:o KaHana • . 
ITJiaCTHHbi B cerrapaTopax CI, C2,C3 H C4 HaKJIOHeHbi OTHOCHTeJI:&HO OCH 

KaHana Ha yron f =I,os•ro-2 pan: ( KOHen nepBott H Ha'llaJio BToport:-;. 

60tleK cerrapaxopOB KaJK.n;O~ CTyneHH IlO,D;HSITbi' Ha 26 MM OTHOCHTeJI:&HO 

OCH), 

B Ta6JIHUaX 2 H 3 .n;aHI:l OCHOBHlle napa.MeTpbi IlyqKa H TOKH 

B JIHR3aX H MarHHTaX, 

...-' 
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.. 
JI11:H3a·, 
MarH~T 

JII 

Jf2 

KM-I 

JI3 

JJ4 

JI5 

MI 

JJ6 

JI7 

KM-2 

JIB 

JI9 

- 38 ·-

Ta~mn~a ~ 

To K 11: .z ;JISI Po '=2·, 72 r3 B/ c 
(H = 12086 3pCT) 

4I3a 

279a 

52a 

-
708a 

957a 
. 

372a 

235a 

I72a 

29a 

I006a 

IOI.9a 

I 

I 
! 
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CxeMa pacnono:>~eeHuR ooopyoo~ OHUR 
aHmUI'IpOmOHHO'eO KQHQIIQ 

c pc•2,8f r3&fc. 

1..-f - 408c 

l<oopguHcrt:W MuweHu: 
...,, 85' 

L.. 2 - 307 c ~ tf • -
KM·I- S2,4-IT l:..,. CI.JC:)-
1..·3 - 6ssc· !>'.,.. 
/.,-'I - 880 ( ~ ~ ~ 
M·f - 4t7,6a 9..§-~ 
1..·5 - 23/f,fa § ~ l'r) 
1,-6 - 1736a. l: .'-' 
KM·2- 26,2a §_~ 
1,•7 - 9601! t:: ... 
1..·8 - 950H 

R•R,-30MM 

Plte. I. 
---- -----------------

[\ 

-----
~ 

-......._ / 
I/ 

Ptm 

--- P,•IIIIIP. '• 
--Po 
----~QIIII\ 

PHc.2. 

P- 5b,5aaHoJ nampy6o~< 
R·f • anePml./pHOR ~Mb 
1.· f • MOlHUTHOR I!UH30 11117-16 
l.·Z· /110tHUTHQili1UH30 1'111•/6 
R-~- onepmvpHaR ~enb 
1.·3· MQfHUrfrHOR 11UH30 M/1-11 
ll·J· uMn\JI1bCHbiO KOMuMamop 
1.·~· MOfHUmHOR IIUH30 M/1•11 

• t.·S· MOriiUmHaR IIUH30 M/1·11 
c-r- neoSaR CtKu,uR cenaoamooa 
kl>l·f • lt'oMneHCUPifiO~UU l>ftllHUII'J Cn ·tO 
c-2 ·5mop_aR cPI(4uR cenaoamopa 
R·'l· cef)~UDI/tO""aR U(e~b 1• 
M·t· no6o orl,~olfl MOlHum cn-9 .. 
1.·5· /1102 UmHOfl I!UII30 MIT·IS 
1,·6· MOtHUmHQR nuH30 MIT· 15 c·a- mpembR cext.~uR cenaoamooa 11, 
1(/11·2· KOMnlHCUOIJI{)~IJ(/ M(frHUT 'Cn· ., 
C· '( • "er5eamctR Wl't.~UR cenaoamopa 
1.·1 • MOZI(umHGR ITUH30 1'1/1•'7 
1..•8• MOZHUmHOil 11UH30 MIT· t6 
R·S· cenaoupyl{)~aR ~e:ll• ~ , 
IH·t-IOVI'UT 1 Cn• 1if C nyJblpbKOOOU. 
. Ka,eoou. 

51 St_S~ Cu,uH'muMilt.~uOHHI,)J~ cvemwKu, 
6C• Cu,uHmU/Iniii.{CIOHHb/1:1 ~ttOHJUJ,UIJ 

cvem"'ulf 5 Al1uHa KaHOIIa 6t. M. 

OnTHqecKaR cxeMa KaHana MJ3. 
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K A H A n ~ I~ x) 

0co6eHHOCT:OID KaHaRa RBRHeTC~ npKMeHeHHe 3ReKTpO~HHaMH~eCKO~ 

cenapanHH npH fPOpMHpOBaHHH ny~K.:l. aHTHDpOTOHOB C HMnyR:OCOM 5 J13B/C. 
r-_ 

ITpH OTKRID~eHHH C enapaT Opa cpopmrpyeTCR ny~OK J1 - Me 30HOB TOrO 

xe H~myR:oca. 

KaHaR pacnoRoXeH B Kopnycax Jf. r-, 1f. IE H ~ IB H HMeeT ~RHHY 

OKORO I20 M( puc.I). 

MHmeH:o KaHaRa 8P ycraHOBReHa B I· KBa~paHTe ycKopnreRR. Oc

HOBHhle ~aHHUe MlllilleHH H HaliaR:OHhlH XapaKTepHCTHKH nyllKa npHBe~eim 

B Ta6RHne I. 

MHmeH:o I MarepHaR 
H pasMepnr 
HaC~KH 

BP 

MM
3 

RaTyH:O 
6x2·, 5xiOO 

Koop,n;HHal 
MHmeHH 

'hi 

R =28090 ~ 

Y' =I, 351 F 
.lo= - II: Jl 

i 

:y 

8.,lt 

M 

-------

Ta6RH[(a I 

ITapaMeTphi ny'tlKa Ha BhlXo,n;e 
H3 ycKOpHTeRSi 

Po Ep 6.) 

r3B/C r3B 

5 ro·,06 00 

'---- ~ 

Ha BXO~e KaHaJia YCTaHOBJieH aneprypHbti.l· KOJIJIHMaTOp S ·, HMeBJII{HA 
. 2 

meJI:o 90x50 MM • 

B BepTHKaJI:OHOt1 DJIOCKOC TH on rH'tleCKaH CXeMa KaHaJia COCTOHT 11:3· 

rpex o6':&eKTHBOB. ITepBun o6':DeKTHa (nr·, n2·, JI3 - q,,nq;) lfloKycHpyer 

ily'tlOK Ha KOJIJIHMaTOp .St , BTOpO:~ (ll4, ll5, JI6 - q>Jlq> ) - nepe~ 

x) JlaHH1te no KaHaJiy npe~craBJiemr M.H.CeMeHDruKHHHM. 

i 
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MarH~TOM M3 ~ TpeTM~ (R7,TI6 - ~n ) - Ha BO~OPOAHYD KaMepy. 

B rop~30HTaR1HO¥ TIROCKOCT~ ~e~CTBYIDT ~Ba 06~eKT~Ba. TiepB~n 

OO~eKT~B (JII', JI2·, JI3·, JI4·, JI5·, JI6) <flOpM~pyeT npoMeiKyTOllHOe H306pa~~-· 

HHe MKmeHH nepe~ MarHHTOM M3. HMnyR1CHoe pas~eneHHe ocrmecTBRReT

cR B napanneR1HOM ny'liKe B I(OJIR~MaTope S2. ·, men1 KOToporo 60 MM. 

MarH~T MI npoHsBO~~T ~onOJIR~TeR1Hlltit aHaJIH3 qacTHU no HMTIYR1-

cy. YrOJI nOBOpOTa nyqKa B HeM COCTaBRReT II034 • 

MarH~T M2 CJiyEHT ARR KOMTI~HCaUH~ yrROBO~ ~HcnepcHH nyqKa. 

MarHHT M3 OTKROHReT ny'liOK .Ra 5° no HanpaBReHHID K KOpnycy N? IB, 

r~e paCTIOROiKeHa O~HOMeTpOBaR ~~OBO~OpO~HaR nysRp1~0BaR KaMepa. 

IJoRy'lleHHRe napaMeTpiJ nyqK,J. H pelCHM TOKOB B JIHH3aX H MarH~TaX 

~aHU B TaOJIHUaX 2 H 3. 

TaOJIHUa 2 

J[~][? 
IIapaw~Tpbi ny'liKa n/n 

I Po 4',98 r3B/C 

AP . 
2 

Po 
.±o·,oo4 

3 LlSL. o·, 2r· ro- 4 crep~ 

4 n~K 8 CMfi~ tl p 
Po 

5 Is Ha Sf I2 MM 

6 lr .Ha S2 70 MM 

7 I 13 X[,. nepe~ M3 I4XI6 MM2 

8 6o{, 4',6 Mpa~ 

9 d I30 MM 

IO ? 9 

II DK·· 0 
I2 z. IOOO 
I3 F;;- .::; IOOO 
I4 F-p o·,3 



~ 

llMH3a·, 
MarHMT 

JII 

JI2 

JI3 
I 

MI 

M2 

JI4 

JI5 

JI6 

M3 

JI7 

JIB 

S - Cl'\epm. KOMUMOmOp 

IH,n3, 114,11&, 117,119 - Ml1-n 
112, ns,11s - Ml1-16 
MJ -3cn-1z 
5 { - Oepm KOJ'IflUMOmop 

S2 - UMI"l K0!1!1UMamop 
M2-tCn•12 
M3- cn-1oo 
p ·- 3neKmpoauHOMu~eCKUU 

cenopamop 

.._ 

I 

-
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Ta6mn~a 3 

-
TOKM ,IJ;JI.fi Po =4·, 98 raB/C 

(H =1[951 apcT) I 

800a 

796a ~ 

800a 
' 7I8a 

I082a 

504a 

·s63a 

504a 

2770a 

558a 

577a 

C:teMa pocno/lO)f{i!HUR I<QH0/10 p c Po= 5 r36/c 

1'13 
p 

'at lUI 

rmo -l.-- ~---~~l---1£40 

P11c.I. 
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OnmU'41CitQR CXIMO 1<01>40110 p c UMn\lilbCOM Po ,. 5 r3&/c 

/1f 112 Ill "'' 

0 

,.,2 fill ns ne 8epmu~<eorrll m /18 

PJAc.2. 

PyxonHc» nocrynHna B H3AaTen»cKH~ OTAeR 

25 aBrycra I969 roAa. 


