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Opu coa.aauu qiopHHmenopa .an.H /Hoaoro nuHeAROro ycxopuTena cuHXpo!llaao-

.. Tpoua nafSopaTopuu Bl>l~QJtax asepnrft CTaBa~acb aa.aa'la nony'IHTl> nJ)OToBHbll riy'loK 

D?PSllllt8 50 MHnnH~Mnep, HldeJOIUHI reOMeTpK'lecltJi'e pa3MeP91 K friiOSYJO p8CXOlllf'"' 
'y_ -~- ·, 

MOCTh1 y .llO&JleTBOpHIOntHe ycnOBHSlM 1UilKeKU1111 . B nHIJeilRt.fit- }'CK0puT8n&. 
- _; ~ . . . . .· 

B '180TilOCTH,,yrnOBaSI pacX~llHMOCTb l'lf'IK8 He .aonlKH8 6hlna npe&b1W8Th fi...;6. 

MRnnHp8.l1H8H; . SHe~~Sl ny'IK8 H8 BbiXOllQ- <PopuJOKeKTQpa (sueprHSJ H~lKeKUHIJ B nHHeA-. 

HblA ycxoPIJTe~&) 6blna aa.aaHa 570 Kss; .a~uTen&HOCTb HMny'n&Ca Toxa , ... 450 Mkcex~ 
·, 

l. KoHcTpyKTRBHble oco6eHHOCTH · <PopBB>i<e~tTOpa 

0pH C03.l18HHH HBlK8KTOpa llnH HOBOJ'O nHH&ilHOI'O yCKOpKTensl B U'lecTBe OT-
. - . . -- ·. . Ill . ··. · .. 

npasuoil TO'IKR ~bin B3!lT <PopiiRlKeK'rop, onucaHablil ~ - • 0.aRaKo, ilOGblil .tl>op&JOKex- · 

TOp liweeT pa.a cyiUecTBeBHbiX ~oHCTpyKTRBHbiX :oco6euaocTeA.; ~~ q+rill'l~e sa':'" -

Kn10'188TCSI B TOM, 'ITO BCnonb3yeTCSI yCKOPIJTenbB8SI Tpy6~ 6onbWeA .z:tnHHJ>I (L .. 2000Mw) 
• ~onbWero npoxo.asoro .aHaM&Tpa ( d •430 MM). 31'Q Bb13Bano ,fteKoTQp&Ie TPY..Illlo.:;,- . 

TH UPIJ oTpa6oTKe tl>oxycup_yto~~~ · CHCNMbl. YCKOpJt:Telil>HaH TpY6ia ; uMee! --~~~- .a•a4>..::<·· · ""-,_ 
parM, Ha xa>~<..noa au~!"e xpeUJITCSI aaTuxopo9py10Ulee · lton~o. coe.D.uueuuoe. c _ 

I. . .. ·: 

~enHTeneM npuHy,lla-ren&soro pacnpe.neneaua noTeKuaan~. JlenuTe~b npe.nc'raaluutT:·eo~~ · 

6oft cP&Ptl>opo&yiO Tpy6Ky .llB8M8TpoM 12/8 MM C. p8BftOMepHO pacnpe.aenettH6IIWf BbiB~' q·.., 

.118MB, ·no KOTOpoA npoTeK~eT f'lRCTHMHpDB8HH8SI ao~a, · HCnonb3yeM8H R .1111.11 OXn&lK;.ne"-' 

BBJI ROHHOrO HCTO'IHRK&. ,, 

HsM~IU:~Ba CHCTeMa OXnalKll8HHH UTO.IlHhiX ~olKeJi: JlCTO'IHJtKa: yae~J('IEt,RO npoxo.n· . 
HOe ceiJeuae Tpy6oK, 'ITO t;tosaonuno o6ecne'llrt'~ Keooxoil&Mblil .pacxot:l ()ltJJ8lK.l181011l'A 

ao.alil 1·;4 nllTpa & MRJ!YTY• 
·~ 

B ita'lecTse HCTO'IHJU~;a li-Mnyn&Csoro: sblcoxosOJJ'brHoro n&TaKBJI Tpy6iur fl:cno~-- \ 

ayeTCH TpliHctl>opM~TQ.P ,HT-SIJO, ~OS..B<>fiiPOUlKA oT6RpATb B IIMny.tt~e llJJJJTelibBOC1'b10 
-.:: _.,.• ':;_ ~ 

450 114KceK TOK 2700 MHnllH#lMnep .np11 aMnnaTy.ne HMUyn..Ca 600 oll08oa&T. Ha o'i'ca~ 
\ - . . . 

CbiB810WRI sneKTPQ.ll JIOHHOI'O HCTO~ilxa aanpsllKeKHe ilO.I189TCSI B9ROCpe.l1CTBeBBO C , .. 

'laCTB &arpyso'IKoro ,llenaTensr -rpaKctl>opMa'i'~pa HT-aoO~.:Oa'l'aa&e x oroacbiB&IOUleMy 

sneJtTpo.ny no.aao.aaTCsr c- noMO.UlbiO cueuaan&soi'O UpOX.;liuloro II;WnJITOPila xpenSJut~o-, ' - .. - ' 

\' CSI sa BXO.llHOM tl>nasue ycKopHTEinbBOI Tpy6JtH; · STO U03&0nHJiO OCBo60.IlHTb neps~ 
8HTHKOpOHHpyiOUllle KOJJbU81 ' 'lepea JS;O'i'opble ;.Rpe::lK.Il8 tt0.CUWJlHHOC1> UBTMB91 . R, T8JtliM 
o6pasoM, e&asano aeposTsocTI:I npo6S)ea. Ha J>u,c. l upuse;.neua cx&Ma BbiCoKoson&TBo~ 
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UBT8HBB tPOJ)IIllJK8KTOpa; Ba _ ~C. 2 

HOBJi8RHWM HOHHhiM HCTO'IJUIKOM• 

Pac. 2. YcxopaTenbBaSI TpytSxa c .. ycTaaosneHH&JM aa sea BOHBWM BCTO.JUUtOM., 

npa, OTJ)4li50TKE qloJtyCBpOBKH ny'llt8 4nB 6onee TOUOro BOll6opa OD,.MaJI~HOfoO 

nOJJ.oxceaJfa cpoxycapy101Uero snexTpo.na .OTHOCB'!'en~t~~o oTCacwsaJOwero. 6wna RCuoJn ... 
. ' 

.. ', : . / 

SOBaHA CBCT8M4• BOK838HB8B. H8 pBC. 3, D03BOlllfJOWU_ nna&BO .M&HB'I'J. p4CCTOSIJU18 

Mexcliy sneJI:TJ)O.na~ll-683 H~Ka a!l'wocq,.pw a ycltOPaTit,.....ib TPf61tY• · ,~ 

B uen11x 6onee nnaa~oA perynapoax•.aenaqaB&J NarsaTaoro nons a BCTO'IB~Ite 

s wilpoxax npe.aenax 6wna aa.eseaa ·~araaTsaa xaTyi,Uita npoMeJKyTO'taoro aao.a~. ~ 

Hoaas lt8Tywxa BMe&T' 89()0 BllTKDBt. npoao.a n3wno-:0,29 MMi paCSoqal TOJC llO 

150 MannaaMnep. 
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2. B111lSIHKe OCHOBHbiX peMKMHb!X rrapaMeTpOB Ha TOK Ha BbiXOlle 

ToK rry'IK8 HOHOB Ha BbiXOlle ¢opHHMeKTopa SIB11SieTCSI tPYHKUHeA Pllll8 se11H'IHH 

TOK8 llyrH, M8I'HHTHOI'O II011SI H ll8B11eHHII BOllOPOll8 B I'830pa3pSillHOA K8Mepe ~CTO'l-

Mepos. 

PaCCMOTpHM npeM.ne BCero 38BHCHMOCTb TOKa IIy'IK8 OT pe)KHM8 pa60Tbl HCTOq

HHK8, T.e. TOK8 llYI'H, M8I'HHTHOI'O II01111 H ll8B1leHHSI BOll0pOll8 B pa3pS1llHOJI. K8Mei:>e. 

Ha pHC. 4 (a/ H 6/) IIpHBe.neHbl KpHBbie 38BHCHMOCTH TOK8 IIy'IK8 Ha Bb!XOlle <lJopHH-

MeKTOpa O'l' ·TOK8 llYI'Hi CHSITbie IIpf! p83Hb!X 3H8'leHHSIX M8I'HHTHOI'O II011SI H ll8B11e

HHSI BOllOPOll8 B pa3pSIJlHOii K8Mepe. 0pH H3MeHeHHH TOK8 llYI'H H8 10% B TY H11H llpy

ryJO CTOpOHY OT 3H8'!eHHSI, COOTBeTCTByromero M8KCHMYMY TOK8 IIY'IKa, IIOC11eLlHHJI. Me

HSieTCSI He O'!eHb 3H8'1HTe11bHQ - H8 5-7%. YBe11H'leHHe M8I'HHTHOI'O II011SI B HCTO'IHHKe 

IIpHBOllHT K CMemeHHIO M8KCHMYM8 KpHBOii B CTOpOHy MeHbWHX TOKOB llYI'H 0 'ITO nerKO 

IIOHSITb, T8K K8K B03p8CT8HHe M8I'HHTHOI'O II011SI COOTBeTCTByeT yBe11H'leHH19:" II110THOCT.H 

HOCHTeneii B II1183Me pa3pS1ll8. AH8110I'H'1Hblii pe3yJ1bT8T II011y'laeTCSI H npH yse11H'leHHH 

ll8B11eHHSI BOll0pOll8' B ra.30p83pSillHOii K8Mepe HCTO'IHHK8i 38BHCHMOCTb B .3TOM C11y'iae 

6onee cna6aH. 

Ha pHC, 5 (a/ H 6/) ll8Hbl KpHBbie 38BHCHMOCTH TOK8 ny'IK8 OT M8I'HHTHOrO 

II011SI, CHSITbie npH pa3Hb!X 3H8'leHHSIX TOKa llYI'H H ll8B11eHHSI BOllOPOll8. 38BHCKM{)CTb 

B 3TOM.C11y'lae 6onee pe3K8SI; H3MeHeHHe Be11H'IHHbl M8I'HHTHOI'O II011SI Ha 10% OT OIITH

M811bHOii Bbi3biBaeT H3MeHeHHe TOK8 ny'iK8 H8 i 2- 15%. 

0pHBe.neHHbie Ha pHC. 4 H 5 KpHBble II03B011SIIOT IIOCTpOHTb pa6oqyro 06118CTb 

HCTO'iHHK8 ( CM. puc. 6). KaMll8SI TO'IK8 3TOii 06118CTH ~II pe.nenHeT COBOKyiiHOCTb Tpex 

peMHMHblX rrapaMeTpOB HCTO'll{HK8 ( TOK .nyru, TOK M8I'HHTHOii K8TYWKH II .dasneHHe 

B0ll0p0ll8 )
1 

COOTBeTCTByromyro TOKY ny'IK8 40-50 MH1111H8Mnep H8 BbJXOlle yCKOpHTe11b

HOii Tpy6KH. 

3aMeTHM, 'ITO KpHBbJe pHCo 4 H 5 CHHM811HCb npH OllHHX II TeX Me 3H8'ieHHSIX 

H8IIpSDKeHHSI OTC8CbiB8JOil.J;ei'O 911eKTp0ll8 U =45 KH110B011bT H HeH3MeHHO~ reoMeTpHH 

HCTO'IHHKa, 06118CTH OT6opa H tPOKyCHpOBKH. Vf3MeHeHHe .OTC8Cb!B810Il.J;9I'O HanpHMeHHII 

. Ha 10% Bbl3biB8eT COOTBeTCTByromee H3MeH9HHe TOK8 ny'!Ka H8 15%. Ha pHCo 7 ll8Ha 



j 

" f J 
g "9XHHhO~OH O~OHHOH 

I 
H~At1 9ll0~ ~0 edOJ.X9JKHHdo<f> 9170XIqg 9H -9llhAU exo~ q~oOWHOH6l1£ 

. . d-;,uw» 

] . nt. .fe t .flf o~ lit or. Of·· 
.I .....::....!:~ ...... ~_.,.~~..,_.,.._.,......~:....,.-r"...,...-r-~~__,......,...,..;..,......,..-.,.._,,--r--r--r--r--r 

( 

b "~' 0 
10 BIJJ ~ 

( 
JD ,,, 0 

' IOJOr 0 

1D IJIO rO 
10 

G'O 0 
lOki It,.,.,_ JOlt'" 

" • 
Cl 

" 
• 0 

? 

. . g" ...1"1 -:: "?J.~ 1/, 

'" 1J ~It == ~.,,& IZ 
~ _.N. 

7H ww OJ :J'B = (/ . ,_ 

.Sl 

<1-a 'U ifl/0 !J vv n IV · 

. h~ 1 

'_._"'l_-

. " 

i:'-



vo 

3S" 

30 

7 ~.r~~ 
tt.Mnt.p 

·.;._ . . ·.·:. 

9 

! 

\ 

/ 

• 

-r 
~~ = ~2-lo .MM ~ 

11'/JU = "7/J K8 
) .-.-:: 

'0 

\ 
\ 

~ 

0 

• 
4 

a 

• 
)( 

f, -"•'I.HWn'lq 

01 Dtl t:t 

()I OS"!/"' 

0
1 
ol~ Q( 

o LfJr 01 
. I 

~Ju • 

OI·Jt~ •. 

-~f).r,." 
< tJI.M, ~,P 

PHc, 4 · fJ/. 3a&II<;:HMQCTb TOKA ~f'IKA HA B&JXOAe tPOPRII>KeXTOpa OT TOKA LlfrR 

HOHBOrO BCTO'IBHXA. 

< • 

_,;;; 

,._._-



------------------------------------

"b':lii!HhOJ.Oll OJOHHOI! a:llmA.Ll1:ll l!OHJ.IIHJb'llll II 

11:liO.L J.O edOJ.:li6)!(HI!dOcp al:10XIqe 11H b':llhAII 11XOJ. q.J.:>OIIIII!OI!IIb'£ ·;e g ":>Hd 

"OHd bW (}fit / Qtl} 

,.,.,H 

i j 
~ 
! 

1 ~ 
{ 

o 'o~J j 
"' 

~ 
~ 

10 OJ& CJ "' ~ 
. ~ 

10 o'o& v 
Ol , 

.b o'£~ • ~· 

10 1''' i 0 
4 

,._(e 1 
~ 

i • 
l 
J 
.. . ) 

.,.-

oa: 

01 



30 

20 

.t« 

,o II( . io 
Oar 

Oot 

I 0 Ql 

. 11 •. 

\ 
\ 

/ 

• 
7 

0 

• 
A 

a 

~- • 
-r· 

I; = 12. -lo .III.M H'L x 
:f. I (/" 

'Urpu = 't70 ~s X 

11orr.. -;=- 1j.) J(B 

Pac. 5 6/. 38BHCHMOCTI:, TOKa ny'lK8 'Ha BblX:O.Ue <iJopHH.>K9KTOpa OT TOI[A 

B MllrHHTHOft K8TyWKe HOHHOro HCTO'lHHKll. 

·-

.;., 
G 

'J I ,. " 

''~1. Cj 

2.3/0 cr 

. 30 0 ct 
) 

3S:{) ot 

"~ () Of 

lt3 B q 
J 

l 1H•nr 
bo .AJQ 



J 

. ' 



oo 

30 

J 

I 
I 

I 
I • 

13 

I 
I ... 

I 
I 

I 
I 

I 
I 

I 

' I 
I 

I , 
' I 

I , 
' I 

I 
I 

I 
I 

I 
I 

I ,. , 
I 

I 
I 

I 
I 

I , 
I 

I 
I 

I 

,'. 
I 

I 
I 

I , 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

L---~--~------~~----------i------------L--~~O~Tc. 
ltJ 7'0 i<S 

PRC, 7, 3aBHCHMOCTb TOKa ny'IK8 Ha Bh!XO.lle ¢opHH)t; eKTOpa OT aenH'IHHhl BhiTRrHB8IO!l.lero 

HanpSI)KeHIHI, 
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Sa&llCBNOCTb 'l'Oita 'tty11xa nT' Jianp1t~eHJUI Ha oTcacw.JuuomiJ.._ 911eKTpolle; IIYHX'l'RPB~a 
. ~ 1/s . · 

kf)Baaa coo~eTCTayeT oTpeaKy napa6onw i - U . ., Jl,anloB~ee .yaen&'18HJe oT-
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iiCofo'IHRxe e paloHe -swaccaouHoro oTaepeTHR 6&Jna Cllenaaa ae6onbWaa HllC&lltta 
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Mepbi1 06pa~OB~HHOlt H8Cll.QKol, H, TSM C8MbiM 1 o6pa3y8TC51 6onee "BhlrO..O.H8S1 C TO'IKH 

apeHHSI oT6opa HOKO&, rJ)aHH'IHll~ n.QUepXHOCTb1 T.e~ )'M9Hblll&eTCijl yro)t, no.a KOTOpb!M, 

HOHhi BXO.QHT B cpoxycH~YIOlUYio eucTeMy • reoMe'l-pHSI K8Mep)>ii :_ rny61ift1) :a . .lllJtaM8Tp 
. t ~ 

K8M8pbl H .QH8MSTIJ BhiXO.QHOrO OTB9PcTHSI - no.a6H~Jiae&-'attcnepuMeHTanbHO. ~b;-~~K~if .. 
MaJlbHOMy TOKY H K8HJifiJIUeil cpoxycHpO&Ite H8 BhiXO~e cPOPH!f>K9KTOpa. 0nTHM~JibH~e--
paaMepbi KaMepbi 1 nony'leHHhle .anH 'Toxa llYl'll =50 8MD9p H .Q8BJI9HHil, BO.Qopo.aa 

t ' . =- . -3 
a raaopaspR.ti.HOA KllMepe OKOJIO 4•10 MM, pT.cT., yxasaKhi HB pRe. 8. Tat,t i!<e npH-

' . 

BSL19H8 38BHCHM09Tb' T()Ka' H8 BbiXO.Qe cPOPHK>K.eKTOpo11 OT .QH8M9Tpa 8b!JtO..O.HOrO OTSep

CTHli xaMepbl npH npo'fHX aeusMeKHbiX napaMeTpa:lt• Cne.ayeT .aaMeTH':J'b1 'ITO, aoo6we 

rOBOpH, npH lf3M9H8HH~ pe>KHM~ pil3pSL18 B H()HHOM HCTO"'HHKe .QOJI>KH8 M8HSITbCH H. 

reoMeTpHH KaM9pbi UJI83M8HllOI OnT~KH 1 T.e. llpH89.QQHHble p83M8pbl Sl&nSIIOTCH !18HJiy'l-
\. . 

WHMH nHwi:. .ansr .aaHHhiX KOHitpeTHhlX aHa'leKd TOLa .ayrH H 'ilaaaeHHa ao.aopo.aa a 

raaopaspH.aHol KaMepe '( pa3yMeeTcH, a He6onblllHX ,.upe:iienax) • 

. npHMQKSHHe nn83M8llKOA Oll~HKH H8 HOH:BOM .11CTO'lJlBK9 pa60T810Ulero HH>KQKTOpa 

nosaonuno npu ToM >Ke · 'i'oite H3 ycxopH1'$JlbHOit Tpy6KH. t;ylu.,ecTBeRao .- c-400 ·Mattpo-
: . . \. .. . . . ~· C" 

aMnep .ao ~0 MHKpoaMDep' - yBeJUI'IHTb H,HTeHCHIUtoC'rb llYtlKil R3 IUUltliloro yt:KOpH-

Tena. ~ 

reoMeTpB'IecKB:e paaMeP!>I ny'lxa sa ·BhlXO.Q.e .q,opau>KeKTopa anonue y .aoane't8op_sr-
. . • . ' .· t:> 

lOT ycnOBHSIM HH>KeKilHH B nHH9AHhiA' ycitopBTQJib. npa tPOKYCHpoBite Ry"'K8 H8 p8CCTOif~ 
/. . : . ! 

HHH 1,5 M9Tpa OT BbiXOllROA .QIIt8cPparMhi fCKOpHTenbHOli Tpy6KH llH8M8TP llyoUta (HMe-

eTCH a BHLIY .aaa.MeTp nsr'i'ua, s KoTopoM a.aeT ocuossaa .'"'acT~o ToKa DY'IKa - oKon9 

75%,) paseH IIpH6nH3HTElnbHO 3 MM DpH TOKe 60 MHril_lH8Mllep '•· Y.tJJOBaJI ~O.QH-' 

MOC.Tb Ha P89CT051HHH O.QHOJ'Q' M8Tpa OT tPOKYC8 COCT8BJIB8T oKOno" ,.3-X :--Ji(wnnBp.S.IlB8H~ 

Ha pac.9 H ·lU npuse.aeubl KpH,B¥e pacnpe.aeiieHHH nnoTBOCTH nyua no ce'le&uiO, cus-

. ThiS no .QBYM B38HMHO;epn&HllHKfnHpHbiM uanpa&neHHBM Ha paCCTOfiHHB 650 MM II 

1150 MM OT cpoxyca, COOTB&TCTB8HHOj BH,O.H01 'ITO OCHQBll8B "18C:t'b TOJta - OKOnO 5Q<M. -

HLiaT B DB THe LlHaMeTpoM 5-6 MMo 

.LJ.aHHhiA cpopHH>K8KTO.p ll03BOn'HeT llOiiytrliTb HOHHhll Tolt .QO 100 M!fDIIH8MII8p H 
. . 

sblwe, c coaep>t<auueM aToMapHblx uouoa ·so-~. O.aKuo, oTfop R Docne..ayiOlll8ll 

cpoKyCHpo&K8 T8KHX 6onblllHX TOXOB llp8.QCT~Jii18T C06oi '-CllMOCTO&flill&IJYIO 88CbM8 

cno:M<HYIO 38Lta'lY • 

n H I e p a T y p & 

1. IO.H. AHTosoa, n.n. JHHoaws. a.n. P.wea<:ua;. AToMaaa ~uepr-u NR 5, tsoo, cTp.4M. 
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