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KaHaJI, cP0PMMPYIOlllMi1 TiytiOK aHT~mpOTOHOB C MMTIYJI:bC OM 2·, 7 ra B/C, 

npe,ll;Ha3HaqaJICfl ,ll;JIH 06Jiy't!eHRfl 2-MeTpOBOM nponaHOBOM nysup:b-

KOBOtl KaMepH aHTMIIpOTOHaMM. CTpOMTeJI:bCTBO ero Ha't!aJIOC:b B 

.fiHBape 1965 ro,11;a·, HaJia,ll;Ka 6blJia saKOH't!eHa B cpeBpaJie 1966 r. 

I{aHaJI MMeeT ,n;Be cenapauMOHHT:H· cTynemt ( cenapaURfl aJieRTpocTa

TR't!ecRaH) C RMTiyJI:bCHHM Jii MaCCOBblM pas,n;eJieHHeM B nepBOr CTyne

HH M TIOCJie,n;yiOmet:r MaCC090ti Cei[apauRet1 BO BTOpOV,. 

H 3TO~ pa60Te OTIHCaH MeTO,ll; HacTpOHKM KaHaJia,¢opMHpyiOmero 

TiytiOK .3apHJICeHHblX l!aCTHU, H TIJl:MBe,ll;eHbl napaMeTpbi nyl!Ra aHTHTipO

TOHOB. 
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I. OITMCAHtffi I{AHAJIA 

06m;M~ BM)]; aHTMITpOTOHHOro KaHaJia C MMITyJI:&COM 2, 7 f3 B/C 

ITOKa3aH Ha pMc.I. 

1-CaHaJI npOTBJICSHHOC T:biO 64 M paciTOJIOJKSH B MaJIOM H3M8pMT8JI:b-

HOM 3aJie M KOpnyce TB CMHxpo~a30TpOHa OMliM. 

MVIIIISH:b I5P ycTaHOBJieHa B I KBa.n;paHTe CMHXpo4Ja30TpOHa. 

MaTepMaJI MMillSHM- JiaTyHL, pa3Mepu- 3 X 3 X IOO MM
3

, yroJI BhlXO

.n;a BTOpMqHUX qacTM~ - 0~. ITOJI~%eHMe MMill8HM: 

=- 30 MM ( C BHyTpeHH etr C TOpOI-IU I(8HTpaJI:bHOV Opc5MTf1 ); 

~ ~ = - 25 MM ( BHM3 OT cpe,n;He~ ITJIOCKOCTM RaMephl YCKOpM

TSJI.H) X) i 

Y = 640 MM ( OT OCM OKia 1& 60 K OKHY Ji' 59 CMHXpO-

cpa30TpOHa) • 

AHaJIM3 qacTM~ no MMnyJI:r,cy :1 3HaKy ocym;ecTBJI.HeTC.H MarHMTHHM 

ITOJI8M yCKOpMTSJI.H • 0TpM~aT8H:bHHB qaCTMI(bl C MMITYJI:bC OM 2·, 7 r3 B/C, 

npOti,D;R B ITOJIS yCKOpHTSJIR 3 }A:', pa3BOpaqMBaiOTCR 3THM 110JISM Hapyxy 

PI BhiXO,IJ;.HT M3 YCK0pMT8JI.H ITO)!; yr.IOM 25° K rrp.HMOJIHHerHOMy npOMe

XyTKy. Cc5poc rrepB:tiqHbiX np0TOH0:3 Ha MMill8H:b I5P rrpO:tiCXO,Il;MT rrpH 

MaKCHMaJI:bHOV ,IJ;JIHTSJI:bHOCTVI B/q naqrcy,r YCKOp.HIOI!{ero Ha11p.H%8HM.ff, T • e. 

HMITyJI:OC rrepBHqHbiX rrpOTOHOB MaK<:l!fMaJieH ,IJ;JI.H Haruero yCKOpMTeJI.H M 

paBeH I0,7 r3B/C. 

J{aHaJI COCTOMT VI3 2 cenapai(MOHHhiX CTYI18H8t1 ( cenapai(M.H 

3 JieRTpOCTaTVJqecKa.H) C VIMITyJI:&CHHM M Mace OBhiM pa3,IJ;SJISHHSM B I 

CTyTiemt M C ITOCJie,IJ;yiOI!{SV MaCCOB(li1 cerrepai(Metl BO IT • 

x) Oc:& npOTOHHOrO rryqKa B I KBa,IJ;paHTe CVIHxpocjla30TpOHa B 

pavOHS ycTaHOBKVI MV!l1I8HH Ha}:O,IJ;MTC.H Ha 25 MM HMYl.S cpe,IJ;HSt-l 

11JIOCKOCTH KaMephl CMHxpotfla3CITpOHa. 

4 
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OnrvrqecKa.fi cxeMa KaHana ,n;aHa Ha pMc. 2. AneprypHbili I<OJIJIHMarop 

A-T, HMelOII{Hj:! uteJI:& 28 X 120 MM2 ; JCTaHOBJieH B nepBOti MarHHTHOti 

JIHH3e JII. 

TenecHHtt yron KaHana - o-, 6 • It)-4 crepa,n; • 

.Ily6JieT KBa.,n;pynOJI:&HbiX JIHH3 JII :~ JI2 ( JIHH3bl THTia MJI-I6) cpop

MHpyeT B BepTHKaJI:&HOtt TIJIOCKOCTH napaJIJieJI:&HHtt nytiOK, KOTOpblii! npo-

XO,ll;HT t~epes nepBI:It'1 cenapaTop, coc,rostmm:n H3 2 cerrapaTopHbiX 6otieK 

CI H C2 C TIJiaCTHHaMH ,n;nHHO~ 5,5 M ( B KaX,ll;OM 60tiKe) PI 3a30pOM 

7cM; HaiipHXeHHOCT:& IIOJIR 50 KB/CM. 

KOHeU I 60tiKPI PI HatiaJIO 2 npMIIO,ll;HRTbl OTHOCHTeJI:&HO OCH Ka-

HaJia Ha 26 MM ( IIORCHeHHR B pas,n;ene " CenapaUPI.fi"). EHBe.n;eHHe rryq

Ka Ha OC:& KaHana ocymeCTBJIReTCR KOMTieHCHpy~HM MarHPITOM KM-I 

( TPina CTI-IO), pacrronoXeHHbiM Me~y cenapaTOpHllMPI 60'IKaMH • 

.D:y6neT JII, JI2 cpOpMHpyeT rrpo:MeJ:yTOtiHOe H306p8lteHPie B ropH30H

TaJI:&H01i! IIJIOCKOCTPI B MarHPITe KM-I, r,n;e ycraHOBJieH HMIIyn:&CHbl1i! KOJI

JIPIMaTOp A-3 c men:&to IOO x 26 MM2• 

Bropon ,n;y6neT KBa,n;pynon:&HbiX nPIH3 JI4, JI5 ( nPIH3bl THna MJI-I7) 

~OKycmpyeT IIytiOK B BepTHKaJI:&HO~ nJIOCKOCTH Ha nepByD MaCCOBYlO 

men:& A-4 ( 5 x 20 MM2), a B ropH30HTaJI:&HO~ - Ha 2 M ,n;an:&me. 

B HatiaJie BTOpOM CTyiieHH KaHala ycTaHOBJieH MarHHT M-I 

( THIIa CTI-94), KOTOpi:Iii! IIOBOpatiHBE.eT nytiOK Ha I 3° 40 
1

, 'IaCTHtiHO 

KOMIIeHCHpyR ,ll;PICnepCPID. Jly6JieT JIPIH3 JI6, JI7 ( JIHH3II THTia MJI-I5) 

BHOB:& <f'OpMHpyeT B BepTHKaJI:&HOii! IIJfOCKOCTH napanJieJI:&HHii! nyqox, 

KOTOpbltf npOXO,D;HT tiepes BTOpyD cenapaUPIOHHYD CTyneH:&, COCTOSIIJtYD 

H3 3Jle:MeHTOB, aHanOrHtiHHX nepBOM CTyneHH ( ,n;Byx cenapaTOpHbiX 

60tiSK H KOMIJSHCHpynqero MafHHTa USJ:JtY HHMH), 

rrocne.n;HH~ ,n;y6ner JI8, JI9 ( nPIE3& TPina MJI-7, MJI-I6) <PoxycHpyeT 
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nyqOK B BepTMKaJI:&HOt1 nJIOCKOCTH Ha ~~ Ma.CCOBYD ll{eJI:& A-5 (5X20 w 2), 

a B ropH30HTM:&HO~ - Ha 3 M ,naJI:&ille. 

Bee:& nyT:& OT MHmeHH .D;O . 2 MaCCOBOti nteJIM ~aCTHnbt nyqrta npOXO.D;SIT 

B BaKyJTMe ( BaKyyMnpOBO.D;, cenapaTOpLI), ~TO npe,n;OTBpamaeT ynmpeHMe 

nyqrta Hs-sa pacceSIHHSI traCTHn Ha B03;tyxe. 

II. PACl!ET OIITH"CIECROT1 CHCTEMH KAUJIA 

r. Pac~eT nOJIOXeHHSI MHmeHH 

I!pM BH60pe MeCTOnOJIOXeHHSI KaHanE, yqHTbtBaJiaC:& B03MOXHOCTL pa3-

Meiqeinm 060py,n;OBaHHSI B 3,D;am1:M CHHXpOcpa30TpOHa H H3MepHTeJI:&-

HOM Kopnyce IE. rrocne Toro~ KaK np«trepHbt~ nJiaH pasMemeHHH o6opy.n;o

BaHMH 6DtJI Bbt6paH H onpe,n;eJieHH KOOp)(~!HaTbi KaHaJia B CB060)(HOM npo

CTpaHCTBe ( BHe MarHHTHOrO nona yCKCpMTeJISI), )(Jifl HaXOJIC.I(eHHfl TIOJIOl!te

HHfl MHmeHH B KaMepe yCitOpHTeJUI 6Ltn rrpOM3Be,n;eH pactreT TpaertTOpHH B 

HanpaBneHHH, o6paTHOM .n;BHJiteHMIO tracT~:n c MHmeHH. PactreT npoHsBo,n;HJICfl 

Ha 3neKTpOHRo-ctreTHOtt MamHHe M-20 nc, cTa.H.n;apTHO~ nporpawe I047-2. 

B pesyJI:&TaTe pac~era noJiyqeHu Koop.n;~maTLt: 

R_ = 2'798, 096 CM 

Y = I, 4 7999 pa.n: • 

3a.TeM no nporpaMMe I047-3 6LtJIH c~npe,n;eJieHLt BeJIHtrHHH, xapartTepH

sylli(He cpOKyCHpOBKy nyqKa noJieM yCKOf'HTenSI: nonollteHHH MHMMbiX HCTO'l

HHKOB, K03qxpHnHeHTil yBeJIH~eHHSl B rOJ,H30HTaJI:&HOti H BepTHKan:&HOt1 

TIJIOCKOCTSIXt a TaKXe .D;HCnepCHfl ~aCTHt: no MMnyn:&cy. 

0Ka3aJIOC:&t trTO B HameM CJiyqae nJ"'OK ~aCTHn, BI:lXO)(RII(HX H3 yCKO

pHTeJIR, ,n;e<fJOKYCHpyeTCSI B rOpH30HTMIHOt1 H BepTHKaJILHO~ nJIOCKOCTSIXt 

.D;HCnepCHR JICe traCTHn no :m.myJI:&Cy', BHC,CHMaSI MarHHTHbtM noJieM ycKOp14Te-

n LlP 
JISI, paBHa 0 = 0, 43 CM/I% p • 
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2. Bbt6op OTITHtleCKO~ CXeMhl KaHaJia ,D;JISI BepTHKaJI:OHOm TIJIOCKOCTH 

ITycT:o nyqoK qacTH:U c nmyJI:OCOM Po H cKopocTSIMH f31 H f .:z

<PoKycHpyeTcSI o;n;HHM ;n;y6JieTOM KBa;n;pyn·)JI:OHhiX JIHH3 Ha paccTOSIHHH j .e , 

npoxo;n;sr qepes cenapaTop ( pHc. 3). T·)r.n;a yrJioBasr cenapan;im 
" 1 _ e E e {-}r, - ~) 
Ll ~1:0 -

Po 
B KOHetiHOM H306pa:m:emrM npeo6pasyeTC.;J B JIHHet1HYI> cenapan;HID, KOTOpasr 

B paccMaTpHBaeMOM cnyqae paBHa: 

~=L1o<·(f,7._- i.). 
3,Itec:o ~- KpaTHOCT:b sapsr;n;a )(BHX1me~CB qaCTH:Uhi, 

E - aanpsr:m:eaaocT:o 3JieKTpo~TaTHt~ecxoro noJisr B B/cM, 

e- .n;JIHHa ITJiaCTHH cenapaTDpa B CM , 

Po- HMITyJI:OC tlaCTH:U B 3B , 

J3= ~ - OTHOCHTeJI:OHM CKOpOCTb tlaCTHD;. 

t~tfeCTBO cenapaUHH onpe,n;eJISieTCfl K03~HD;HeHTOM· cenapaUHH: 

7= +' 
r;n;e I - pasMep KOHeqaoro :vrso6pa:m:eamsr ;n;nsr MoaoxpoMaTHtiecKoro 

V i :::. f - K03diDHUHeHT yBeJIHtieH:ASI ;n;y6JieTa, 

' T- Bep~~KM:OHhl~ pasMep MHmeHH. 

I :::.VT, 

Tor.n;a 
f1cA. (j;_- fJJ, 

7 :-: JL. T 

Tal<: KaK ;, = :, . 

:K3 npm:Be,n;eHHO~ !}JOpMyJihl BH,11;HO, 'lJTO HaH60JI:OIUHit K03qiflHUHeHT Cerra-

pan;~m 6y;n;e T npH j .z_ -- ex:>, T • e • 

npoxo;n;srmero qepes cenapaTOP 1 

8 
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TIOMe~aH Ha BHXO~e H3 cenapaTO~a BTOpO~ ~y6neT nHH3, KOTOpHM 

lf>OKyCMpyeT TIJ"IOK Ha MaCCOBYID uteJJ:b1 H HCTIOJI:b3YH • BCe npeHMYJI(eCTBa 

napannen:bHoro nyqxa, rrpm6nmzaeM mso6paxeHme K cenapaTopy. 

nJIH napannen:bHoro ny~xa ( pmc.4) yrnoBaH cenapanmR 6y~eT, 

ecTeCTB9HHO, Ta ze, JIHH9~HaR ze craHeT paBHO~ 

o=LJo(·f~. 
Kos~~mnmeHT cenapanmm 

11 = d = Ll o!. . h- = ./, . LloZ - ~ . L} d 
( I V· T 7.., .Y/ T ) 

TaK KaK K03~HnHeHT yBeHH~eHHR CHCTeMU ~JIH ·. napanneJI:bHOrO 

n~xa Me~y ~y6neraum 

V= f~ 
_/, . 

MTaK, BenH~HHa K03~HnHeHTa cenapanHH CHCTeMH 3aBHCHT OT pa3MepOB 

ny~Ka B cenapaTOpe - j) , BXO~HOM JirJIOBO~ anepTypbt - f, pa3MepOB 

HCTOqHHKa - T H He 38.BHCHT OT CXeMH BKJIDqeHHR KOHe~HOrO 06~eKTHB8.c 

BeJIH~HHa ~ B peax:bHO~ CHCTeMe orpaHH~eHa paCCTOHHHeM Me~y 

nnacTHHaMH cenaparopoB m MOXeT 6Ht:b He 6onee 7 eM ~JIH Hammx cena

pa.TopoB. BeJIHtJHHa JB:e yrJIOBO~ aneptypbl BXO~a j£j 3aBHCHT OT pac

CTORHHR Me~y MHmeH:blD H nepBbtM ~ydJieTOM H OT CXeMU BKJIID~eHHH 

nepBoro ~y6neTa.. 

TIOJIOJB:eHHe MIDJieHH B HameM CJiy~ae 6HJIO cpHKCHpOBaHHbiMt TI03TOMy 

yBeJIH~eHHH cenapanmm MOJB:HO 6HJIO ~C6HT:bCR TOH:bKO TiyTeM BH60pa 

COOTBeTCTBYD~e~ CXeMH BKJID~eHHR nepBOro ~y6JieTa. 

Ha pHc.5a H 56 TIOKa3aHa 3aMeHa. ~y6JieTa JIHH3, BKJIIDqeHHHX TIO 

CXeMe l~ H ~l, TOHCTOn JIHH30~. ~OHYCHHe paCCTORHHH STO~ JIHH3H 

H TIOJIOJB:eHHR rJiaBHJ:lX TIJIOCKOCTef;t OTIJ'e~eHRJIHC:b TIO cpOpMyHaM reOMeTpM

qeCKOM OTITHKM: 

f= F, . F:z._ 

F, + F;.. - J I 

IO 
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PHC • 5a. 3aMeHa ,Jty6JieTa JIHH3, BKJim(htHblX no C XeMe .ll4, TOJICTO~ 

JIHH30P. 
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eCJIH d - paccTOSIHHe Mez,ny JIHHSaMM, a F, H F.2.., F,z. - ¢oxycmle 

paCCTOSIHHSI nepBO~ H BTOpon JIHHS COOtBeTCTBeHHO. 

PHc.5a H 5 6 Harn~Ho noxasuBaDt npeKMymecrBo B cenapan;Hm l~ 

~y6JieTa nepe~ ~y6neTOM ~~. Ms rex xe pHCYHKOB BH~Ho, qro p~H yBe

JIHtieHHst cenapaD;HH ripHXO~HTCst :m:epTBO:EaTL HHTeHCHBHOCTLI>. 

Cxeua BKJint~eHHSI KOHeqgoro ~y6Jieta He BJIHsteT npstMO Ha K03~HnHeHT 

cenapan;HH, rax xax H JIHHenHoe pas~e~eHHe H pasvep Hso6pa:m:eHHSI npSIMO 

nponopD;HOHaJILHH o6meMy K03~HUHeHTY yBeJIHt~eHHst CHCTeMH \( • 

J?=: h · Ll oZ. . , r~e j .:: V·j 
( V· T .L I. 

O~Haxo np~ HeHsMeHHO~ cxeMe BKJIDtieEHst nepBoro ~y6nera. pasMep 

HS06pa:m:eHHSI H JIHHe~HOe pas~eJieHHe Ha MaCCOBOV. meJIH B CJiyqae BKJIDqe

HHSI nocJie~Hero ~y6nera no cxeMe !~ cymecrBeHHO ueHLme, tieM npH 

BKJII>tieHHH ero no cxeve ~~, a, cne~oEareJILHo, pacceSIHHe nyqxa Ha 

3 JieMeHTaX BTOpO~ ITOJIOBHHbl cenapaD;HOF. HO~ CTyneHH yxy,I(Jllaer 

KatiecrBo cenapan;HH B cnyqae BKJIJ>qeH:V.SI nocJie~Hero ,IJ;y6nera no cxeMe 

n~ no cpaBHeHHD c BKJIIDqeuHeM ero no cxeMe ~n. 

Ha ocuoBaHHH H3JIO:EeHHOrO OTitHqecKaSI CXeMa BepTHKaJILHO~ nJIOC-

KOCTH ~JISI I H TI cenapaD;HOHHHX C!yneHe~ 6HJia HS6paHa CJie.D;yi>maa: 

nepBH~ ~y6ner ~~ ~opMHpyer napaJIJieJIEHhl~ nyqox, npoxo~stmH~ qepes 

cenaparop, BTOpO~ .D;y6JieT ~~ ~OKYCH}yer nytiOK Ha MaCCOBYI> men». 

3. OnrHqecxa.R cxew KaHaJia .D;JISI ropH30HTMLHO~ nJiocxocrH 

KaK yEe yKa3b1BaJIOCL BHme, aHaJIH~ tiaCTHU no HMTIYJILCY B KaHaJie 

ocymecTBJISieTCSI MarHHTHbiM noJieM yCKO}HTeJISI. 06HtiHO ,II;JISI KaHaJIOB C 

MaccoBo~ cenapanme~ xapaxrepHo Bhi.D;ereHHe Hy:m:Horo HHrepBaJia m.myJIL

coB ,IJ;O cenaparopOB ( nytiOK ~OJIJICeH 6biTL CQJOpMHpOBaH TaKHM o6pasoM·, 

tiT06hl OH He 3~eBaJI nJiaCTHHhl cenapa!opa), a ,IJ;JISI 06hltiHHX KaHaJIOB 

orpaHHtieHHe no HLIDYJILCY npOBO,II;HTCSI RaK MOXHO paHLme. 

I2 
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lloJiy-qemte ,B;OCTaTOllHOH ,lJ;MCnepCHH ,B;JI.fl Bbi,B;eJieHM.fl HYJKHOrO ¥ 
,B;ocr:wraeTc.fl n:w6o MarHHTHhiM noneM ycttopHTen.H, JIH6o cnen:HaJihHhiM 

MarHHTOM, ycTaHOBJieHHHM nepe,B; ne]>BHM .B;YTIJieTOM HJIH sa HHM. 

B OTIHCHBaeMOM KaHane ,B;OTIOJIHHTeJI:bH&~ aHaJIH3Hpy~H~ MarHHT He 

ycTaHaBJIHBaJIC.fi1 H BH,B;eJieHHe HYXHOrO HHTepBaJia HMTIYJihCOB ocymeCTBJI.fi

JIOCh sa ClleT HallaJihHO~ ,B;HcnepCHH, BHOCHMO~ MarHHTHhiM TIOJieM YCKOpH-

Ten.H. 

HMnynhCHH~ KOJIJIKMaTop 6H~ ycTaBO~JieH B cepe.B;HHe I cenapa~HOH

HO~ CTyneHH B MarHHTe I~l-I. CXeMa BKJI~lleHH.fl JIHH3 nepBoro ,B;y6JieTa 

ct>.U o6ecnellHJia B Mecre ycTaHOBKH Ju.myn:bcHoro KOJIJIHMaTopa Ha paccro.H-
n ~P 

HHH I6, 5M OT nepsoro ,D;y6JieTa ,n;mcne}CH~ ...U/7 = I8 MM Ha Po =I%, 

a HMTIYJI:bCHhlt1 KOJIJIHMaTOp C OT BepCTHeM B 26 MM Bbl,l(eJI.HJI 11 p =..;tO·, 65~o • 

HMfiyJIDCHOe pas,l(eJieHHe B MeCTe ycTaEOBKH KOJIJIHMaTOpa COCTaBJI.fiJIO 

D.~~= Do ·VI,.z. = 1, o/' 3 • JionoJIHHTeJI:bHOH OllHCTKH nyllita nocne npoxo:a:,B;e-
Ir Tr· Vt,..t 1 

HH.fl HMTIYJI:bCHOrO KOJIJIHMaTopa He npOBO,B;HJIOCD, TaK KaK ycTaHOBKa 

MarHMTa tpe6oBana SHallHTeJIDHoro y.D;HHHeHH.fl KaHana. Tattoe HapymeHHe 

npaBHJI ¢0pMHpOBaHH.fl cenapHpOBaHHHX nyllKOB npHBeJIO, ecTeCTBeHHO, 

K HeKOTOpOyY yBeJIH'leHHID ¢oHa Ha nepBO~ MaCCOBO~ •eJIH, O,lJ;HaKO C 

neJI:bD 3KOHOMHH MeCTa npHillJIOC:b TIOHTH Ha 3TO. 
----

Ka.K yKa3btBaJIOC:b Bblme, BTOpOt1 ,l(y6JieT JIHH3 JI4, JI5 cPOKycMpyeT 

llytiOK B ropH30HTMDH0R MOCKOCTH 6J:De Ha 2 M K 3Cl1-94, lleM B 

BepTHKM:bHO~. 3To 6btJIO Bl:l3BaHO Tetr, llTO npH npH6JilDCeHHH H306pa:z:e

HH.fl B ropH30HTM:bHOt1 TIJIOCKOCTH It JI~j nyllOK He BXO,l(HT B anepTypy 

nocne).(He~ JIHH3H JI9. 

TIOCJie,l(HHt1 ).(y6JieT JIHH3 JIB·, JI9 t!JoptmpyeT flYllOK B ropH30HTaJIDH0t-! 

TIJIOCKOCTH HyJCHO~ ,l(JISI nponaHOBO'M Kauepu KOH$Hrypann. 

fpa.<PHK cpe).(He!i! .l(HcnepcHM npexc~·aBneH Ha pmc .6. 

I3 
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B pacqerax MarHMTHaH KBa~pynonDHaR nMHsa paccMaTpMBanacD KaK 

~Be TOHKMX HMH3Ht He3aBMCMMO ~eMCTBYDmMX B ropM30HTaHDH0~ M BepTM

KaHDHO~ nHOCKOCTRX. ITpMqeM eCHM E ropM30HTaHDH0M nHOCKOCTM KBa

~pynOHDHaB HHH3a OKa3RBaeT Ha nyqcK ~OKYCMpyromee ~e~CTBHe, TO B 

BepTMKaH:DHOti . OHa ,necpOI~YCHpyeT ero .. 

~OKYCHOe paccTORHMe KB~pynOH!H9~ HMH3H B cpOKycMpyDme~ nnoc

KOCTM onpe~eHBHOCD no cpOpMyne: 

f+ = VK' · ~·11 v;: e . 
JlHR onpe~eneHMB cpOKyCHOfO paCCTOf.HMB ~ecpOKYCMpynqe~ HMH3H tiepe3 

M3BeCTHOe cpOKyCHOe paCCTORHMe cpOKj'CHpylll{e~ JIHH3hi npMMeHBHaC:D rpOp-

1 +j = _£_ J.,. - 3 

,nannaR roqHocr» He xyxe I%. 

PaccTORHMe ~o mso6paJCeHMR Cl!H~·anoc:D no cpopMyne reoMeTpHqecKo:t:i 

OnTMKH: 

r,ne 

g = ~·h 
a- f± , e- 3qxpeKTMBHaR ~HMHa HMII3bi B CM, 

3oo G K- K03cp¢HnHeHT, paBHhi~ 

G - rp~wMeHT HMH3H B ~~ .........,. CH t 

Pc- HMITYJI:DC ltacrHn B 3 B. 

) 

TO"CIHH~ no.n:6op peltHMOB HHH3 H uarHMTOB, a TaKJCe pactieT OCHOBHHX na• 

paMeTpOB rryltKa OCYJlleCTBHRJICR ITO nporpaMMe "CJ?oKyC" • 

4. CenapanHR. 

B 3JieKTpOCTaTHtleCKOM noJie Ha :3apmiteHHYJD tlaCTHny ~e~CTByeT 

15 
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CHJia F= e[, nponopl'(HOHaJI:&Ha.fl sa}J.H~Y tiaCTHlUI H Hanp.Hl!CeHHOCTH 

nOJI.R E. ITO,n; ,n;et1CTBP!e:M 3TOf:1 CHJIH, C,ll;HHaKOBO~ ,D;JISI BCeX tiaCTHJ.'(, H:MeiO

JnHX sap.fl,D; e , tiaCTHI~a CMemaeTC.fl E HanpaBJieHHH IIJiaCTHHLI C npOTHBO

TIOJIOXHLIM sap.fl,D;OM. 3a BpeM.fl t ( z:- BpeM.fl nponera ~aHHOH qacTH

ne~ 06JiaCTH C noJieM E) OHa OTKJIOHP.TC.fl OT nepBOHatiaJI:&HOrO HanpaB-

h at~ 
neHH.fl ,D;BHXeHH.fl Ha paccTOSIHHe =~~ , r~e CL- ycztopeHHe no~ 

,I(e!ilcTBHeM cHJibi F. H ecJIH BBH.D:Y 1ranocrH OTKJIOHeRH.R nyr:o, npoH-

~eHHbi!il tiaCTltU~ef,! B 3JieKTpOCTaTHt!eCB.OM noJie, npHH.flT:& paBHLIM e, TO 

h = F· t.z.. _ eE·/!<- _· e£ e ~ 
Jn . .Jv - ~tnl/.2. - _,tp{/ . J 

T.e. sap.flXeHHaSI t~aCTHJ.'(a B 3JieKTpOC:TaTHt~eCKOM noJie ,I(BH:EeTC.fl no 

napa60Jie ( pHC • 7) • k!s 3TOro CJie,I(yE!T, t!TO TaHreHc yrna OTKJIOHeHH.fl 

tiaCTHJ.'(bl OT nepBOHat~aJI:&HOrO HanpaBJteHH.fl 

':a I = :uh - e E e 
-cd 0- e - P v ' 

HJT.H ,I(JIII HMTiyJI:&Ca tiaCTHJ.'(bi B Jia6 Opa~~OpHOt1 CHCTe:Me e,I(HHIDJ; [ 3 B/C] 

-&j ol- = eEf, 
a ,l(JI.fl MaJILIX yrJIOB f j3 ~ 

cJ.-= e£e 
ff> 

Pa3HHJ.'(a Jlte B yr JiaX OTKJIOHeHH.fl t~ac~~HU, HMeiDJnHX pa3JIHt!HYIO CKOpOCT:& 

tJci _eEe(!__L) 
1-L - p p, )3.2.. . 

06blt!HO OTKJIOHeHHe t~aCTHU OT rOpH31)HTaJI:&HOrO HanpaBJieHHII B cena~ 

paTOpax KOMneHcvtpyeTCII nonepetiHbiM MarHHTHHM noJieM, JIH60 ,I(BYMII 

BHemHHMH KOMTieHCHpy~HMH MarHHTaM! 9 CTO.fliJtHMH no 06eHM CTOpOHaM 

cenapaTopa. B onHCLIBaeMOM KaHaJie <hiJI npHMeHeH O~HH KOMneHCHpyTO

utHn MarHHT"t YCTaHOBJieHHbi~ Me~y ,I( ByM.fl 60tiKaMH cenapaTOpOB, B 

Ka~on H3 KOTOpbiX nytJOK OTKJIOHIIeT~Il Ha yrOJI ~ • TpaeKTOpHII 

t~aCTHU B HameM CJiyqae HMeJia BH,I(, ITOKasaHHbiM Ha pvtc.8. 

I6 
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Pmc. 7. TpaeKropma ,D;BHZeHHa sapazeHHo·~ t~acTBD;B B 3JieKrpocra

THtieCKOM none. 

KM-1 

p ~ 
-·~ol.. 

.. 
+ + 
+ + 

_ I I _ 

PHC .8. TpaeKTOpHa ,D;BHEeHHH OTpHna·reJil>HllX 'Q:aCTHU B CJIYtiae 

ycraHOBKH O,D;Horo KOMneHClq)Jmtero uarHHTa Melt,D;y 2 

cenaparopaw. 
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PHc.9. cxeva ycraHOBKH 2 6o~eK cenaparopa, cocraBJs~HX 

nOJOBHHY cenapanHOHHOM CTyneHH. 

113 114 

0-+-+--D-

PHc.ro. cxeva ycraHOBKH 6o~eK cenaparopa B nepBo~ cryneHH 

aHTHnpOTOHHOrO KaHana. 

18 
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lna mcxnnqeHHR pacceaHHR nyqxa B cenaparope ero nnacTHHU 

BHCTaBBSI1IHC:b TaK, qT06bl OCeBaR 1IHHHSI cenapaTOpa JlaKCHMaJI:OHO COB

na.n;ana C napa601IHlleCKO~ TpaeKTOpi!W~ qacTHI.U Ka.JIC,IJ;aSI UOBOBHHa cena

panHOHHOi! CTyneHH (5, 5 M) 6biJia COC~'aBneHa H3 ,li;BYX 6oqeK ( C ,11;1IH

HOV1 UJiaCTHH 2, 75 M), KaJIC,ll;aSI 60llKa }~MeJia CBO~ yron HaKJIOHa (pHC. 9) • 
2... 

H3 ypaBHeHHH napa6onu j= KX 1 Bcne.n;cTBHe Ma.JIOCTH yrna OT-

K1IOHeHHa;, Xz e H ljxze = K e.:z ; H3 L'l .//8C. )/x:::e ::= 1· t; :f, 
ror,lla K = ,ti t , a j = ~~ l · X L • 

.IJ..nR Hamero cnyqaSI ;jx,.. ;_ coc·raBHno 6,5 MM , jjx.:::e - 29 MM. 

06II.{H~ BM,n I cenapaD;JIIOHHOt'tt CTyTieHl~ H306paJJ:eH Ha pHc.IO. 
~-

YrnoBaSI cenapan;HSI p H ./J- M030HOB ,n;B.f! I H IT cTyneHett 

COCTaBHJia I', I Mpa,n; npH E = 50 KB/eM, e =II M , Po= 2, 72 I"JB/c. 
(""--p H .// -Me30HOB Ha nepBOf/! 

MaCCOBOV: Il.{eBH COCTaBHBO I5 MM, Ha JI - IO MM. 

m. D C T M P 0 B X A 

DcTHpOBKa KaHana npe.n;nonaraeT cOBMemeHHe npo.n;on:oHHX ocen BHH3 

C OC:OID KaHana H npOH3BO,IJ;HTCR C UOMC·II.{:OD Te O,IJ;OBHTa. Onpe.n;eJieHHe lite 

npO,IJ;OJl:bHO~ OCH JIHH3bl ocymeCTBJISIBOC! MeTO,IJ;OM, KOTOpbttk 3aKBIOqaeTCSI 

B TOM, qro B KIOBeTy C KOBJIOH,n;HbiM paCTBOpOM napaMarHHTHO~ COJIH 

( Fe. Cf3) .n;o6aBBRIOT xanJIID .n;maMarHHTEO:f1 XM,nKOCTH TO~ ze TIJIOTHOCTH·; 

KDBeTy, UOMeii.{eHHYID B MarHHTHOM TIOJie JIHH3bl, OCBeii.{aiDT I1pSIMHM CBeTOM 

He3HaqHTeB:OHO~ MOII.{HOCTH (15-20 BT), H no paCTIOJIOXeHHIO KaTIJIH ,IJ;Ha

MarHHTHOtk XE.n;KOCTH ( HanpKMep, H20 ) C TIOMOII.{:OID TeO,IJ;01IHTa onpe.n;e

B.fiiDT MarHHTHYID oc:o 1IHH3H~ TollHOCT:O cnoco6a 3aBHCHT or pa3MepoB 

KaTIBH ,IJ;HaMarHHTHOtk l!CM,IJ;KOCTH H OT HaiTpSillteHHOCTH MarHHTHOrO TI01I.f! 

1IHH3ble lJISI KaTIJIH ,IJ;HaMeTpOM 1,2 MM ( BO BpeMSI H3MepeHHSI OHa 

I9 
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BhiTHrHBaeTC.fi B){OJI:b OCH JIHH3hl) B uarHHTHOt:! JIHHSe THTia MJI-I5 C 

HanpmlCeHHOCT:bD 700 3pc r/cM cpe.n;HHR omH6xa onpe.n;eJieHHH neHTpa 

He npeBblmaeT 0,05MM • .liJISI JIHH3 C HHSKOtf HanpSIJJteHHOCT:bl> MarHHTHOro 

ll011SI ( 1IHH3hl THna MJI-5 ) TOtiHOCTJ, He XyJJCe 0,2 MM /?/. 

lOCTaTOtiHa 11H TOtiHOCT:b ycraHOBKH 11HH3 0,2 MM ? Ha 3TOT BOnpoc 

JierKo OTBeTHT:b Ha npHMepe paccMa'l'PHBaeMoro KaHaJia. Ey.n;eM rono

PHT:b o ropm:soHTaH:bHow n11ocxocTH, r.n;e K03~m:nmeHT yBeJIHtieHHR I 

cenap~HOHHOt1' cTyneHH >I (2, I3 ) • 

ECJIH HeTOltHOCT:b B ycTaHOBKe JlHHSbl JII COCTaBJIReT 111 MM, TO 

11erKO llO){CtiHTaTJJ C){BHr OCH nyqKa 0THOCHTe11:bHO OCH KaHaJia B HaH60-

11ee OTBeTCTBeHHbiX MeCTaX - Ha HMnyJIJJCHOM KOJIJIHMaTope H MaCCOBOM 

meJIM ( pm:c.II). 

Hs pHC. II BH){HO, liTO C){BHr OCH nytiKa OTHOCHTe11:bHO OCH KaHa

Jia B Mecre ycraHOBKH HMnyJI:bCHoro K011JIHMaTopa paneH: 

X .2. == 111 { I + Vt )- Vz_ ' 
a Ha MaCCOBOM Dte11M: 

XAt == m { 1 + Vt J · v.t · v3 · v (/ ~ 
Vi. = ~·i - xosqxpm:nm:eHT yB911MtieHMR 11HHsH. ITpM m =0, 2 w, 

X.2.. =I, 7 w, a Xy= I ,04 w. Ecnm: xe HeTOtiHOCT:b ycTaHOBKH JII 

cocraB11ReT, HanpMMep, I MM, TO J:.z=8,5 MM, a Xv=5,2 MM, tiTO 

npm mHpHHaX HMnyJIJJCHOro K011JIHMaTO)a 26 MM H MaCCOB0\1 DteJIH 20 MM 

HBJIReTCR He.n;onyCTHMhiM. 

Hrax·, TOtiHOCT:b ycTaHOBKli JIHHS He XyJCe 0, 2 MM ,l(JI.fi OniiJ:ChiBaeMOrO 

KaHaJia He06XO,I(;nAa H ){OCTaTOtiHa. 

~R COBTia,I(eHHH npo.n;0111HO~ OCH JIMHSht C ropMSOHTOM neHTp ee 

onpe,11;e1IR1ICR npH IOCTHpOBKe B .ltBYX ~WtiKaX no .1(11HHe JIHHSbi. 

ITpOHSBO)tH110CJJ Ta.KJICe COBMeiJteH~ e nonepetiHOt1 ropM30HTa111HOtf OCH 

20 { 0 Jv0( 



Pmc.rr. C~BHr ocm nyqxa B cnyqae Hero~ao~ ycraaoBKH nr. 
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HMH3~ C ropH30HTOM npH llOMOmH MerannHqecKOrO ypOBHH, TaK KaK 

nepexoc nonepeqHHX oce~ nmH3H OTaocmTeBbHO oce~ nyqxa npmBO~T 
/6/ 

K HCKaZeHHD HS06pazeHHH • 

IY. 3KCITEPHMEHTAn1HAa HACTPO~KA KAHAHA. 

PE3YJII>TATF1 

Tax KaK OCHOBHHUH OUTHqecKHMI 3BeM9HTaMH,npHMeHH9MHMH ~IH 

~OpMHpOBaHHH nyqKOB BTOpHqHHX sapHZeHHHX qaCTHn,HBIRDrCH KarHHTY 
. . 

H nxuss, TO pacq~r KaHana saxnmqaercH B onpe~eneuHH, npw BH6pau-

uon onrmqecKo~ cxeue H reou:erpHH,TOKoB, npm KOTopax Bosuozso 

nonyqeuHe nyqKa c HyEHYMH napauerpaMH. 3HaqeHHH toKoB tpe6ynt 
nocne~ynmeu KoppeKtHpoBKH B cHny Toro, qto npm 

pacqetax HCUOHb30BaHHCh He~ocratoqHQ TQqHHe B9HHqHHH 

HanpRZtiRHOCTH nona B MarHHTaX H IHHSaX ( I~) Tpe6yeuue paCCTOHHHR 
J 

u:e~y aneu:eurau:H Kauaxa ue scer~a B~AepxmBanHc», a raxze He 

yqHTHBaBHCi C~epmqeCKHe a6eppanRM MarHRTHHX 3B6M8HTOB H BXHRHH8 

pacceaHHHX nonel. 

TBKHM 06pasou:,axcnepHK8HTaiLHaH HaCTpO~Ka KaHana C nyqKOK 

npHK8HReTCR ~~a noxyqeHHR ~e~CTBMTeBLHHX SHaqeHHn TOKOB B JHBSaX 

K uarHKrax, npx xoropsx nyqox ~opu:xpyercH no Bceuy xauaxy corBac

HO npHHHTO~ onrmqecxo~ cxeMe,H napau:erps ero coorBeTCTBYDT sa

laHHHM • l4a uacrponxx KaHana npKMeHanacL perxcrpxpym•aa annapa

rypa, pasxe•euxe xoropo~ noxasauo ua odmen cxeue pacnonozeHHH 

odop~OBaHHR u:arHHTHOrO KaHana ( pxc.I). "MOHHTOpoM• CHyEHIH 

cnuurHnnanxouRYe cq~rqmxm S1, ~>~ ~~a I cenapanmoHuon cry

neHK H S v t Js - ,D;JIH TI 
1 

C pasu:epOM cnHHTHUHTOpOB nepe

KpHBa~H BeCL nyqoK ( I50 x I50 MM2). 

~HH CHRTHH npO~HHH nyqKa np~MeHRHHCb ABe naps CUHHTHHHRUHOHHHX 
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C'II~T'QIIKOB C ,D;BCTaHnBOHHYM ynpaBJieHBeM·, KOTOpYe MOr JIB MeHHT:& It00p

,D;IIH8.TH ( 'lepes 0,2 Mll) B npe,n;eJiaX OT 0 )tO 250 De 

B KaX~OM nape C'lleT'IIHKOB O~HH MOr MeHSITb CBOe rronoxeHHe B 

BepTHKaRbHOM ITROCKOCTH, a BTOpOA - B ropH30HTaRbHOA. 

O,ttHa napa "6era~HX" C'II~T'QHKO:E. CTOSIJia Ha MeCTe I cenapa

nJIOHHOrO H306pa.»:eHHSI ( brl ·, 581 ) t BTOpa.SI - H8. MeCTe TI 

( 6r_z :, 5 8;J.. ) • B " 6eraDtHX" C'lleTtlltK8.X BCDOJI:&30BaJIBC:& C'QBHTHJIJISITOpH, 

HU:eDI'(Be mBpJIHy I D B ,JJ;JIHHY - I50 Mil. Ra.z.n;Hft H3 " 6erallJilRX" C'IIEiT-

'IJIKOB BKJIJ)tl8.JICSI Ha COBD8.,l(eHBe CO C:'QeT'IKK8.MJI MOHBTOpa K8.H8.Jia. 

EJIOK-cxe11a annapaTypH Kaaa.na Hao6pazeaa aa puc.I2. 

Onpe,n;eJieaue cocraBa nyqKa 11 mmyJJ:&ca qacrmn, HJtyJ(JIX no KaaaJiy, 

npOH3BO,D;HJIOC:& C DOMO.:&D qepeHKOBCI:oro noporOBOrO cqeTqJIKa C 8.30!-

HHM H8.nOJIHeHBell ( n'ti ) • B nepBOM UJiytiae /71( BKJIDqaJICSl Ha 8.HTH-

COBna,n;eaBet BO BTOpO:U - H8. COBD8.)(lmHe C MOHHTOpOM K8.HaJia, KOTOpHflt 

B .n;aHHO:U: OIIHTe- COCTOSIJI H3 & ' Sv ' sb' r,lte Sc- CII;JlRTBJIJISI

nHOHmt~ C'leT'IHKt ycTaHOBJieHHI:l~ 38. f/l(_ t CIU!HTJIJIJIHTOp KOTOporo DO 

paauepy paBea nonesao}t aneprype fii)poroBoro cqerqHKa. 0611(ee MOHHTO

pupoBaH:Ie OCYJI'eCTBJISIJIOC:& TeJieCKOD•)Jl B3 rpeX CllBHTHJIJISlllHOHHHX C'le'I'

'QBKOB·, pacnoJJoxeawx B saJJe ycKop:areJJSI ( Sto, S:w, J3o ). TiepBH~ 

3'1'8D H8.JJa,JtKB 38.KJJD'Q8.JJCSI B DpOBepK3 npaBBJI:&HOCTH onpe,n;eJJeHBSl DOJIO

XeHHSl YHmeHB H TO'QHOCTH DCTHpOBKH JIBH3 KaHaJJa. 

!Jist 3TO~ neJJX 6HJJa BCDOJI:&30B8.B8. DHeBM8.TB'QeCK8.Sl YHmeH:& 3B, 

JCT8.HOBJI8HH8.Sl B OKHe i 60 I KBalP8.HT8. B HKeDtast DJJeqo, )J;JIHH8. 

KOTOporo 640 10ft C yttpenJJeHHO~ H8. He~ H8.Ca,ttKO~ ( CM. pJIC • I3) • TIO 

pa,cqery H8.C8.,n;K8. ,ltOJIEH8. 6YJI8. H8.XO,D;BT:&CSI H8. paCCTOHHHH 670 MM OT 

OKHa i 60 no a3HMYTY. Tipu HsveueHHB p8.)(xyca 3B or Ro ,n;o R~-6DMK 

6HJIO onpe,n;eJJeH0 1 'liTO npH OTKJJD'leHHHX JIBH38.X ropH30HT8.JI:&HOe pacnpe-

,n;eJieHHe B pa~OHe I cenapanHOHHOrO R306paEeHHSI CHUKeTpH'IHO 
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53 - onoK 3aaepJKKu 
~ - ycu11umenb 

P - pa3MHOJKumenb 

3CC- mpOUH0>1 CX8MO 
coonageHuu. 

n - nepeC"'€mHOs:l CleMO. 

Puc.I2. Enox-cxeMa annapar~roH xauana. 

OK'HO N 1'2 

38 

~~~~~~_L~~ 

OKHI) N6Q 

PHc.I3. CxeMa ycraHOBKH nueBMaruqecxo~ MHmeHH 3B B oxue ~ 60 

nepBoro KB~paura cmuxpo~sorpoua. 
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OTHOCHTen~HO ocx KaHana npu R = f?o- 30 MY ( puc.I4). 

3KcnepHKeHTaB~HO IIO~OCSpaHHH~ pa~HyC OTnmqanca OT pacqeTHOro 

Ha IO w. 
flpH IIOCXe~OBaTeX~HOU BKnmqeH~H BHH3 I cenapaqBOHHO~ CTyneHB 

OC~ nyqKa B ropH30HTaB~HO~ IIXOCKOCTH He H3MeHHXa CBOero IIOXOZeHHH, 

liTO IIO~TBep~XO XOpomyn TO'QHOCT~ DCTHpOBKB 3Be:U:eHTOB KaHana. 

HacTpO~Ka OIITHKB npOBO~BXaCi CHaqaxa ~nH I CTyneHH KaHana. 

Heo6XO~HUO 6HBO IIOlOCSpaT~ ( npOBepHT~) TOKH B nHH3aX nepBoro 

o6'DeKTHBa (L I, L~) Tax, qroCSs npo:u:ezyTO'QHOe HsoCSpazeHHe B ropH-

30HTan»HOM IIHaHe COBIIalano C HMnyi~CHHM KOXXJI:U:aTOpOM. C 3TOM 

nen~n ( npH nocTOHHimX rortax BO BTopou: lYCSJieTe) B .mmsax L I H L 2. 

JI3MeHHJIHCL TOKH Ta.RJIM oCSpaSOll', 'QTOCSH coxpaHHJIOC~ pact~eTHOe IIOJIO

ZeHHe HS06pazeHHH B BepTHKaJI~Hon OJIOCKOCTH, a B ropHSOHTaJI~HOn -

nepeue~axoc~ B npelenax, HeoCSxOlHMSX ~xa saBelOMoro nepexo~a 

t~epes HMIIyXLCHH~ KOJIBHMaTop ( npOBO~HTCH HeCKOJIDKO HSMeHeHH~). 

ITpH Ka~OM HSMeHeHHH TOKOB ~HKCJpOBaJiaCi HHTeHCHBHOCTi B KaHane 

H CHHMaXCH npO~HX~ nyqKa B pa~OHe nepBO~ MaCCOBO~ •enH. 

3aBHCRVOCTL HHTeHCHBHOCTH OT TOKOB B nepBOM OCS'DeKTHBe HMeeT CJia60 

BHpazeHHHt:f :u:axcuMyu npm roxax B Jiesax L! H LJ., coorBeTCTByn-

DtHX COBilaleHHD H306pa.xeHHH C KOXllmlaTopo:u:. 

3are:u: npoBOlftKKC:& auaxormqHHe HsuepeHHH lXH cJiyqas, Ror~a 

IIOJIOZeHHe HSOCSpaxeHHH B ropH30HTal:bHO~ UBOCKOCTH OCTaeTCH IIOCTOHH

HHM ( COOTBeTCTByeT MaKCHJlYYY HHT,3HCHBHOCTH), a B BepTHKaJl:bHOM 

- ueHHeTCH. 

KpHBaH HHTeHCHBHOCTH, B saBHClfMOCTH OT TOKOB B nepBOM 06'DeKTHBe, 

B 3TO:u: cxyqae oeeT pesxo BHp8JI:eHJm~ :uaxcm.cyu. Toxm B HHHsax nepBoro 

lYCSJieTa, COOTBeTCTByn~e TaKOMy McmCHMyYY,C'QHTaDTCH IIOlOCSpaHimMH. 

TOQHOCT:b COBMe~eHHH H306pazeHHH C munyXLCHHM KOXJIHUaTOpOM ~JIH 

Hamero cJiyqaR OKasanac:& paBHOM 0, ~) M. 

{D/~( 
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Pmc.I4. ropH30HTa.Jl:OHOe pacnpe.n;eJieHHe B pa~oue I 

HOrO H306paZeHHSI npH OTKJIIJ'IeHHI:lX JIHH3aX. 

cenaparumu-

600 

511.0 

~00 

30.0 

zoo 

100 

7 o 5 ' 3 2 1 o 1 2 3 ' 5 6 7 8 9 10 11 11 13 " 15 poccmoQ~;ue om ocu 
-6~ep:r ~UU3 - 1<01-10!10 S MM 

PHc.rs. BepTHKan:ouoe pacnpe.n;eneuHe B pa~oue Ir MaccoBo~ ~eJIH 

npH uaBe,D;eHHH MaruHTOM RM-I aa I MaccoByl> ~eJI:o aHTH

nporouoB. 
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3.KcnepHMeHTaRbHO no~odpaHHHe TOR~ I-~ cenapa~HOHHO~ CTyneHH He 

OTXHQaXHCb OT pac~~THRX donee ~eM Ha 2%, TI-~ CTyneHH - Ha 4%. 

HacTpO~Ka TI CTyneHH npOBO~HXRCb aHaXOrH~HHM MeTO~OM.Pa3M8pH H300pa

xeHHH, nonytteHHUe Ha nepBO~ M BTOpO~ MaCCOBUX meXHX ( mHpHHa 

Ha nonyB~COTe), COOTB8TCTB8HHO paBH~: BepTHKaXh - 3 MM M 3 MM, 

ropH30HTaHh - 8 MM H 5 MM. 
------='""- r:-- --

.IJI!i onpe~eJieHHB XHHe~uoro :pa~.n:exeHHH p H ./; - MesoHOB B 

I cenapanHOHHO~ CTyneHH d&Ra CHHTa cepHH KpHB&X Ha BTOpO~ MaC

COBOn ~eJIH npH HaBe~eHHH KOMTieBCMpyD~ MarHHTOM KM-I pasJIH~HHX 
odnacre~ n~Ka ua nepByD MaccoEym ~enb. HaHx~mee pacnpe.n:eneHHe 

6HJIO ITOX~eHO npH HaBe.»:eHHH MarHHTOM KM-I Ha nepByD MaCCOBYD 

nteJlb 06.118.CTH fiyttKa, OTCTOSI~e~ OT .Ji-;_ Me30HOB Ha IS Mit, r,n:e no 

pac~eTy ~OXZHH 6HJIH HaXO~HTbCH aHTHITpOTOHH ( pHc.I5). 

I\aK BH~HO H3 3T0f0 pacnpe,n:eJieHHB1 XHHe~HOe pa3)teJieHHe H8 BTO

po~ MaccoBon ~eJIH nox~HJIOCb paBHHM IO uv, a Koa~:e:nmeHT cenapa-
S 

~HH 1=-I= 3,3. 

B pesyJibTaTe odc~era pacnpe~eneaHa, usodpaxeaHoro Ha pHc.I5, 

6HXH DOX~eHH COOTHOmeHHR: 

OTHOmeHHe p K s-- Me30Ha.M B KOHne KaHaJia - _j__ = 0, I%1 IOOO 

OTHOmeHHe f K tiHCJIY nepBHQHHX npOTOHOB -~O =I•ro-IO • 
IO 

,--_ -
M3 HHTerpHpOBaHHH DJIO~a.»:H p DHKa H ../! ·, jW - Me30HHOrO 

~oHa aroro pacnpe.n:exeHHB dsna noxyqeaa o~HCTKa 

O,I8 .Ji; jLI-- MesoHOB Ha If. 
OdntHn K03~H~HeHT no.n:aBxea:e:a odeHX cryneae~ cenapanmm 

ITOXyqHXCR paBBHM 5500 H OKa3aXCR .D:OCTaTO~HHM ~XH TOro, ~T06H 

odecnettm:Tb 3B.l8HHYJ) reXHmttecKmnt ycxoBmao OtiHCTKY ( aa I p -
- o, 2 %; JV- - Mesoua). 
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lhmyJI:&c qacrHn, B,D;YJitHX no KaHaJiy, oKasaJicSI paBHHK 2·, 72 raB/c. 

'J\ \ 
V. OUEHRA HHTl:HCHBHOCTH B RAHAllE 

OrteHlta BHT6HCJIBHOCT1! J/= Me30HOB B KaHaJie C yqero:u BHdHB8.HHSI 

nepBHqHHX npOTOHOB, norJIOJI(eHHSl §-- MeSOHOB B BeJI(eC!Be JOIDieHH H 
r---

pacn~a ),7 - uesoHOB npH npoJiere ,11;0 voaxropa KaHaJia npoRsBO,D;Hmac:& 

no ~opMy.le: _ Dfi- ·.4 
fii- = JVa . e . . dtJ';, ' 

~ - oJj- /clj(_·Cip 

d~52:dp - CetteHJie poX,D;eHHSI .Ji-_ :U:630HOB Ha depHUJI6BOft 

MHmeHH B3SITO H3 pa60!H /
2/ H nepeCttHTaHO Ha 

JiaTyuHyD MHmeH:&, 

Ll ..52 - Te11ec~m~ yroJI, onpe,D;eJISIDI(Hf.i BXO.ltHYD anepTypy 

Kaua11a- 0,6•ro-4 cTepa.Jt, 

~ ~ - HHTepBaJI HKny~:&COB, paBHH~ 2 X 0,65~ )tJISI 

2, 7 1'3B/C ~t 0,0354 raB/C, 

L_ - paCCTOSIHHe OT MHm6HH )tO MOHHTOpa KaHaJia - 38M. 

r;--

OZH,D;ae:uan BHTeHCHBHOCT:& ~ - xesoHOB nocJie I cenapan;HOHHOff 

CTyneHH COBUBJJ;aeT C fiOJiyqeHHH:U:I! HaliH ,D;aHHIIKB, eCJIH K03cfxPHD;IteHT 

B3aRMO~e~CTBHSI nyqKa C MHmeH:&D npHHSIT:& paBHHM 40~,H COCTaBJISieT 

!400 fi':ueSOHOB Ha I•IoiO fi6}BH'QHHX npOTOHOB. 

lJISI OpHeHTifPOBO'ClRO~ OrteRKH OTHOmeHHSI BHXO,D;a p K BHXO,D;y 

~- " ./J -MeSOHOB C HKnyJI:&COll 2, 72 :£13:3/C H HyJieBH:M yr110ll BHXO,D;a poJE,D;eH-

HHX B JlaTYHHO~ MDeHH npH mmy.uce nepBH'IHHX npOTOBOB IO, 7 raB/C, 

BocnoJI:&sye•cst xpHBHD mtxo:u;a _f'-- uesoaoB H p , poX,D;eHHIIX B Be 
MHm6HH nepBHqBHJlH npOTOHaMH C JfMTiyJI:&COM, dJIH3KHM K HameKy 

(!0,9 faB/C) H3 padOTH /J, 4/ • 

OrHomeHHe 'IHCJia 
- r:--p x .l! - Jlesoua.M, poJJC~eHHHM aa IO - caurH-
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V.OUEHRA HHTEHCHBHOCTH B KAHAnE 
- -

OneHXa HBTeBCHBBOCTH -~~ Me30HOB B KaHa~e C yq~TOM BHdHBaBHH 

nepBH'lBHX npOTOBOB, nor~on:eHHSI §-- Me30HOB B BeDteCTBe DJlleHH H 
r,--

pacn~a ).? - Ue30BOB DpH npo~~Te ~0 MOHHTOpa RaHa~a npOH3BO~H~CL 

no tflopuyJie: 6 A/ 

- ./Yo . e- Ji- ·.~v,., . d,z 
_;v;- - ~ _· LV- . o!c;JL- dJ. 

f u .//- 'P 

do/JSL·dp-
r:-'-

ceqeume po~euBa ~ - ue30HOB sa depmxxmeBon 

MBmeHH BSHTO B3 padoTH 121 m nepecqmrauo ua 

~aryuuym MHmeHL, 

L} J2 - reJiecm~ yro~, onpe~e~aDJtH~ BXO.D:HYD aneprypy 

xaua~a - 0,6•Io-4 crepa.D;, 

L1 p - BHTepBa~ mmy~LCOB, paBBH~ 2 X 0, 65~ ,J(JIH 

2, 7 1'3B/C t 0,0354 raB/C, 

L_ - paCCTOSIHie OT MBmeHH ,J(O MORBTOpa KaH~a - 38M. 
r;--

OZH,JtaeMaSI BHTeRCBBROC7L ~ - Me30HOB noc~e I cenapanmouuo~ 

CTyDeHH COBD~aeT C DOJiyqeHHHMB HaKH .J(8.HHHKB, ec~H R03~BnBeHT 

B3aBMO~e~CTBHSI Dy'iKa C YHmeHLD npHBSITL paBHHM 40~,1: COCTaB~HeT 

I400 .§:ve30BOB sa I•Io10 nepBB'lHHX nporouoB. 

lsH OpHeHTHPOBO'lBO~ oneHKH OTHOmeHBH BHXO,Jta p K BHXO,l(J 

fl- -Me30HOB C mmy.JILCOU 2,12 faB/C B Hy~eB!lUI yr~Oll BHXO,l(a pOQeH

BHX B BaTYHHO'- llHmeBB npB HMDYJILCe nepBB'lBHX npOTOBOB !0,7 r3B/C, 

BOCDOJIL3yeJlCH KPBBHJOI Bl:lXO,ll;a s-- ue30HOB H p ' poQeHHHX B Be 
vHmeHm nepBB'lBHVH nporosa~H c mmy~Lcov, d~3KHM R same•y 

(!0,9 fSB/C) H3 padOTH / 3, 41 ' • 

OruomesHe qmc~a 
- c--p x Jt - ue30Ha.Y, pox.nesHHM sa IO - eaRTH-
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MeTpOBO~ Me~HOM MHilleHH, nonyqeHHOe HaMH,B 2 pa3a MeH:ome OTHOilleHHR 

BLIXO~OB p H q;'- -Me30HOB, pOJK~eHHhiX Ha 8e H COCTaBnReT I,J•IO-~ 
---

-/5/ p 
B pa60Te npmBe~eHN ~aHHHe no OTHOmeHHD J,/- C KMDyBLCOK 

2', 7 I'3B/c, po:m:.D;eaaux nepultrHHMH nporoaao npu 3BeprHH 8 r3B aa 

Me.D;HO~ TO - CaHTHMerpOBO~ MmlleHH npH yrne BHXO~~ 8°·, ITOJiytleHHHe 

aa HH:vpo,D;e. 3ru .D;aBHHe HHJ:e oraomeHHSI BHXO.D;OB f._ c Be MDeau, 

ITOCtrHTaHHHX ITO 3MrrHpHtreCKO' ~OpMyne H3 pa60T /3,4/ , B 6 pa3. 
p 

Ot~eBH.D;HO·, MO:ItHO CtfHTaTL nonytreHHOe HaMH OTHOmeHHe ff- Ha 

10-caHTHMeTpOBOM Me~HOM M~illeHH BITOBHe Y~OB1leTBOpHTen:&HhiM. 

Mbi 6naro.D;apHM J.!.H.CeueHDillKHHa 3a ITOCTOSIHHbl~ HHTepec K pa60Te, 

H.H.ManamKeBMtra 3a noMomh npH BBe.D;eHHH B crpo~ Kaaana,corpy.D;HHKOB 

OT,D;eJia ~A, 06CJiy:EMB810Iltl[X 1IHH3H, MarHHTU H cenaparopbt, K).M.ABep:o

RHOBa H H.H.AHTOHOBa sa HKTHBHOe yqaCTHe npH MOHTaze, aana,n;Ke H 

pa6ore KaHana. 
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