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B B E U E H H E. 

,l1,rul HCCJie;rtOB8Hfii.fi .R.ztepHWC B3E.t.JMO,D;e MCTBrdi '18CTPII4 BbiCOKOH 

3HeprHH C BeuteCTBOM BeC:CMa BBXHC MMeTb B03MO%HOCT}, npOBOJ];liJT}, 

3TK HCCJie,!(OBaHMJl BHe Ka.Mep& CJitlD!:pOD;kUOI OTpoHa. Jln.R 3T0£1 :o;eJIH 

aeo6xo,n;m~o nyqoi< ycKopeaahJX HOHCB BLYBecT~f aa npe,n;eJILt paaroaaoti 

KaMep~. Hewa6e~aoe yY9Hblli~RHe HET~HC11BHOCTM rryqKa rrpH BSBO,D;e 

B 3Haqf1ITeJibHOM CTeiTeHfii KOMII9HCH~yeTCR pe3KHM yMeHbmeHWeM ~OHa 

H 6onee mMpOKHMH B03MOXHOCTH.MH ~n.R IIpliiMeHeHMR pa3H006pa3HOH 

. 3KCIIe pHMeHTaribHOH MeTO.IlLUGi • 0.rtH8KO, npli1 petne HYI!.i rrpo6JieMii B:biBo,IJ;a 

MOHHOrO nyqKa aa IIpe,IleJIH uarHHTHOrO IIOJI.R IIET~eTpOBOrO CMHXpO

~HKJIOTpOHa B03Hft1KaeT ~ npH.Hl.\HIIHaJ!bHblX H TeXHL-f'leCKliiX Tpy):(HOC

Te~. O,n;aa H3 HMX, o6ycnoBJieRHaR Cli1Hxpon;HKJIOTpoaHsu cnoco6oM 

ycttopeHM 1 aa:FCllOllaeTCJl B TOM, 11'1'0 COCe,IUUte BH'.l'K!ti CIIHpaJibHOM 

TpaeKTOpHH HOHOB B KOHQe .paaroHH~ro IJ;HKna CJI~ROM 6JIH3KH ~pyr 

K ,n;pyry. OTO 06CTORTeJibCTBO KCRJI~llaeT npMMeaeHMe o6uqH~X ~R 

IJ;MKnOTpOHOB .n;e~eKTOpHSX CHCTeM, TaR KaK OCHOBHa.fi qacTb HOHHOrO 

nyqKa 6y.rteT norepsaa aa nepe.n;HeH creaKe OTceKa~e~ nnacTK~. 

,Una 60JibiDHX YCKOpHTenei "mar CIIHj~aJIH" T • e • paCCTORHHe M~ 

.D;ByY.R IIOClle.Jcy"JOUtHMH op6HTaM.H O'leHh MariO, Ka.K 3TO CJie,ItyeT H3 
v 

/11 
r.n;e R -~Hyc paBHOBecaoi o_pcfu.rn (/-(... ,~ 

R JH 
h;:- "if di[ -noKaaaTeJib cn~a aanp.s:tlteHHOCTH :uarHPITHoro non.R: 

no p~mycy, 

zr - yc:ttop.a:lOIJtee aanp.szeane / 

y? - ~aaa,c KOTopoi HOBH npoxo~T ycKopa~ym ~enD, 
~ 

~~c-
E -nonnSR aneprHn. 
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TaK aanpHMep, .B. nHTMMeTpOBCM CMHXpOnKKnoTpOHe ~JlSI ~eHTpo-

ITpaB~a,maBeCTHaR ~onR nyqKa MO~T norracT:& aa nepe~aroro oTceKa

mmyro nnaCTMHY B peayn:&TaTe rrpe~eCCHB neHTpOB KpMBK3HW H3-38. 

p~HaJI:&HLTX K0.1le6aHY~H, 2/ TaR KaK B :3TOM cnyqae p8,1:{v1aJI:&HOe IIepe

Metl\eHHe qacTm~ .. aa o~HH o6opoT npenecclllm: onpe.ItenaeTcSI Ben£It~M-

HOM 

/2/ 

aaa~ntTen:&Ho 6onbme.H "mara crrMpan:in. 

3.n;ec:& cf -rrepeMeuteavce ttaCTL1I.Ul B.D;O.Tlb pa,n;vryca, 

{=- :Jrn - yr011. BOBOpOTa neBTpa Kpl4Bl!I3HLT 3S BpeMR O,ltHOrO 

oO'opoTa qacTHmi. 

&l -aMrrn~Ty,Aa p~Man:&H~~ RoneO'aHMM. 

J(pyrM, He Me.aee Cytt\eC'l'BeHHaH CJIOXHOC'l':& npo6Jieml BblBO.D;a 1 

3aKJ1roqaeTC.R B TOM, t{TO qacT:Vl:I:(LI MOI'yT Bblz:i'l'M Jill3 OCHOBHOrO ITOJI.ff 

cmaxponmK!lo'l'poaa Ton:& r-eo rrpH cMew;e HHH HX rrpMMepao aa 20-25cM. 

c Pa.ItHyca nocne,IJ;aeii pa:sHoBecaoM c p6HT& I n ~ 0, 2/ B o6nacT:& 

pa,ttHan:&aoi aeycTotitntBOCTH l n > 1/. MH CI.teute HMH rrpoToaaoro 

IIyt~Ka C 3HeprMeH OKOJIO liOJiyM~1JIJUISp.n;a 3JleKTpOH -BOJlb'l' B MarHHT

HOM none H =16000 raycc sa 20-25cu Tpe6yeTcn aarrpazeaaocT:& 

aneKTpvtqecKoro nonn JJ;eqllteKTopa cswne 300 kVfcM31. 

Coa.n;aaMe H KCIIOJl:&3oBaHHe TaKH~ BMCORMX HarrpRZeHHH. rrpH ITM

TaHHPI *e@IeKTOpHOH CMCTeMLt npeJJ;CTi3.BJI.ReT 3HatUi'l'eJI:&H1lte TeXHlil

qecKJtie Tpy,Il;HOCTlile . 

CnoxaocT:& BTopoia rrpo6new BLtB•).D;a-cMeuteaKe nytma B o6naeT:& 

paJJ;MaJ.IbHOit aeycTofiq~:aocTM -MOllteT 6&Tb ycTpaaeaa, ecnu Bocnon:&-

30BaTr:.c.s ecTeCTBeHHDIK MexaHIII3MOII c:MeuteHM, CytttecTByiQJteM rrpH 

B3aiD~o.n;e~CTBli1H aapRZeHHHX ll8C'l'Hlt Hfl~OKOii 3HeprHH C BeuteCTBOM 

i 
\ 
! 
I ' 



-m3ileHUie:M MHOrOI-tpaTHOrO pacce.FiHL!Il, 'l/ Ho npM 3'l'OM ar:pg)eKTUIB

HOC'l'& B&nycKa yMea:r:,maeTca ~ B 1o2paa no cpaBHeH~m c MeTo

~ou C ~HMeHeHHeM 3JieKTp~eCRODO ~e~JieRTopa. 

TI03TOMY OTKnOHeHHe HOHHoro ayqKa B o6naCTb p~ManbHOM 

HejCTOMqHBOCTM ~enecoo6pa3HO OC~eCTBHTb ~yMR eTYneBRMH: 
1/ OTI:iJIOHeHHeM 'CiaCTHIJ; Ha 5-8 CM.C llOMOID;blO 3JieKTpiNeCKOM 

~e1pneKTOPHOW CHCTeMSS/ KnH C UOMOm;&m aBneHKR :MHOroKpaTHOrO 

paccesnma: ycKope.agyx qaCTMn; aa MI.nneaUI ,Itlla: aac>poca ax B BLJBO.D;

aoe ycTpo!iCTBO I MarH11THsi15/Klif4 aJieKTpoMaraKTmtM Ka.~an '!'I H 

2/ ,ItBJibHekimo OTKJIOHeHHeK qacT~U~ B o6JiaCT:O pa}."(Ha.1IbHOH HeyCTOH

'CiHBOCTH H BWBO~OK MX aa npe.D;enH pa3rOHHOM KaMepY C llOM~&ro 

COOTBeTCTB~ero BUBO,ItHOrO ycTpO~CTBa. 

BLtBO;rt IIpOTOHOB ,yCKOpe HHUX B Itrr.rfi!Me TpOBO!l CHHXpO~HKliOTpOHe 

~o aaeprMH 480 MaB,6sn oc~ecTBJieH BrrepB&e B 1950 ro;qy npH 

llOMOutlf MHOrOKpaTaoro pacceliffil..fi nyqKa Ha ypaHOBOM MVIIlleHH B 

eot~eTaHVILf c MaraHTHHM Kaaanou. 3aepraa qacTitl~ BO BHel!U:teM 

nyt~Ke 6'wza rrpffl aToM no~Ka 460 MaB npH a@:peKTMBHOOTII swycKa 

10-5%. YcoBepmeacTBOBaHHe npHueaeaaoro ueTo~a rroaBonano 

yaeJIJift{JilT:& B 1951 roll;y a@llJeKTum nocTb BsnycKa ~o 10-3% rrpUI aaep- I 
rsK qacTHIJ; BO BaemaeM nyqKe nop~Ka 470 MaB. 

OT&noaeaae ~acTH~ B MarHHTHYH Kaaan. 

O,ttHHM :v~s BTopYrqwx atWJeKToB,nonyqaiOUtuxcfl rrp11 Bsam«o.n;eiicTBHLI • 

yCl«>peHHYX 'tlaCTLI~ C BeuteCTBOM, .R:BH.HeTC.fl 3(fl<PeKT O'l'KJIOHeH.t(li 

oT aanpa.Bne aru~ 

nepBoaaqa.n:oaoro ee nmr.eawa. 3TO'l' 3({lfPeKT,o6'yCJioBneaHLtM aneKTpo-
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MarHMTHWM_B3aKMo~eMCTB~eM sapm:eHHOM ~aCTM~ C 3JieKTp1Nec

K.LU4H l10JIHMI4 R:,Itep H 3JieRTpOHOB Heute CTBa, MO%eT 6&T& I.1Cl10JI&-

30BaH ~.a OTKITOHeHKa YCKOpeHHUl: B C~HXpOqHKJIOTpOHe qacT~U B 

MarHHTHtdi ·KaHaJI UK .u;pyroe BbtBC.I{HOe ycTpOMCTBOe 11p14 HCl10Jl:&-

30BaHLUI 3TOrO RBJieHHS H8.C 6yp.yT. HHTepecOBaT& O'l'KJIOHeHWI 'tlaC

TJ4q aa Mruwe yrnor v , KaK aan6onee sepoarraue u RBna~Liec.a 

pesyn:&'l'aToM MHoroKpa'l'Hord CTOJIKHoaea~.a. Cpe.u;ae-KB~paTuNHYi 

yr011 paCCeJiHL1R B CJIOe BeuteCTBa- TOJI~MHOlO d'r/~L , BXO,ItRlltt.fLi : 

B ~yHKqHro pacnpe.u;erreaH.a qacTH~ aocne pacce.aaHa, orrpe.u;en.aeTcR 

cne.tcyroute.tl_JopMynot1
81 .· ~ _, 

1
_ 2... '7 

1J :t. ~I GJf L 'z..o:J. (-';):L ;, ~ ftr (} g I z. ~) -;t-- d /3/ 

r~e ~o:2,8J'(6.10-13cM - KJiaCCllli~CRHH pa,ItKyC 3JI6KTpOHa 

.:;.;; -oTaomeHHe :u:accw :meKT poaa 14 'tlaCTJiHtbt =/ ri40/ 
L -= G.O~Y·/0.1,3 - ZM-<:.L.o t.fl~ou£;)/::lco p 

;P> == ~ 
2._ c.t .H -aTOMHitH HOMep H a'l'OMHHH Bee pacce14Ba~ero .fi.ltP8 

c)- 'l'Oll~14Ha pacceKBaH~eH MKWeHH B rp/cu2. 

TaK~M oopasoM, ecna aa nyra n:yqKa B o6nacTK n~o,2 

nOCTaBHT:b M~UJieH&, TO qaCTliU~ pa3Jie'l'RTCR TaK,~TO •·t.tlill pac.npe•-
JI£HUJI. d,.N I ~!!!:2. + -{)'::_ ~ / 

.N ==- .:// ;:y .1.- £- . iY"' <- oL .(} z. ol ?Je_ I 4/ 
-2.. 

r.zte {J -cpe.u;ae-KBa.z:tpaTliflUIHH yro11. pacceaHIDi, a 

U?.- H lfc. -npoeK~ftiH yr11.a pacceRHw:I Ha pa,n;ayc op614'nl ii HailpaB-

YcKopeHHBa 11aCT~Itw, npoxo.zv:t 11~!pe3 aeuteCTBO, orepaiOT rrpH 

CTOJIKHOBeHHHX 11aCT:O CBOeii 3Heprliflfe 3TH IIOTepa, aa3&BaeMLte 

II 0 H 113 SUllO HJIWI:ll I!O'I'e pflllll (-:i:f) 110 I!. , CO I' naCHO 'l'e 0 p1111 Be'l'e-Blloxa 

(_ df.J _ Lt.h e Y .JV'c (IJ .:tmv-' _ ~ /;- aZ )_ 13.z_c}· ;:; 
\ d,x ~ m~~ Cn C/(i!.-) c;r, (I I_) I ..t -- --(!lj 
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r.zte ._)(
1 

-KOJIH'leCTBO aTOMOB J3 1 CM3 TOpM03RUtero BeUleCTBa, 

C~::.. - nonpaBKH .rtns: cKopocTeLi 6JIM3RWX K cKopocTstM 

3neKTpoHoB aa t -o6onoqKe H B aameM cnyqae aec~ecTBeHH&. 
I L ol J 

TaK KaK .%=--;;;----- ,r.Ite c1 ··WIO'l'HOCT:& BeutecTBa, a 

J(i!) -Cpe,ll;HHH fiOTe HIJ;HaJI HOHHaar(lU! 1 KOTOpblH COrJiaCHO rrpH6-

ma:eHHOM q)opMYJIY, ,ItaHHOi"f BJIOXOl\1, MO:EeT 6bTTb aarrHcaa B BH,IJ;e 

;:/(~) -==· J H ~~. -== I /.,·6- c. ' 
TO, BL1Pa%M lY=-}3<!.. H e 2= Zo ~ns <- rzonyqmf ~opMyny /5/ B sm.zte: 

(- dE) ==- LtJ/2.o.z.171 c:zL £ d ~?n .!<n1c~ -1- t:,., ~ _ p,< 7 __ __ 16/ 
d.i JJ/#.fc..u ../1 .J3z. L ~ //,S"i! /-p' r ~ 

ilepexo~ K 6onee yrzoTpe6HTeJI:&HSK e.n;HHHqaM M3s/Mrp/cu2 no 

/- d£} v/ =- _I (- ,f§) 
COOTHOmeHKIO l_ d,f j.AI~'/"'~'- lo 3r/ cU --::- t liOJiyqmi 

( ck} v/ = ./;Jr~ z rnc2L -~ !fn ~ z ~-~ __!!! -~z.. 7 __ '7/ 
(' d J( J.le~..,·ty'"""'._ " /o ".II j32 L"' /I, s-~ / -;lz. 1 _;· I • 

ECmf H3BeC'l'HH HOfnt3aiVIOHHile ITOTepH ,ItJIR BeUleCTBa C 2oM ..Jlo, 

TO ,IJ;lUI BWUICJie H~H IIOTep:& B BetlteCTBax C 2. H .:IJ MOXHO BOC-

ITOllb30BaT:&CR COOTHOWe H~ev9/ 

(-
- ~) = /- dE) flo .E_ __ //.7! '(;v 

2 L E._ tn (~ }-_!_ ---J 8/ 
cU \ -oU "Yo Jl. :Co /o 3 .A :?o /z 

06n.M IlOTepR 3HeprHVI rrpH IlpO:!CO~eiUUf CJIOSI BenteCTBa TOJI

utHHOID d rp/ C~ BY"<IHCJ'Ili9TCSI riO ~OpMyJie: 

Ll£ = (: 1f )~# J' - - - 19/ 

TpaeKToprur qacT1·IInl B aa.n;aHHon MarH14THoM none onpe.u;eMeTCR: , 
ee aaqanbHOH CROpOCThW, KOTOpOM COOTBeTCTByeT orrpe~eJieHHaR Be-

JI.LfttMHa yrna pacceRHHR It KOOpJJ;liHHTa ~eHTpa KpHB-'13ffil op6HT1it 

B QeHTpanbHOH rrROCROCTHe 

~oa~aaqHOHHue rroTepH aaeprKM BU3hlBaiDT rxepeMe~en~e ueHTpa 

a.n;on:& p~K,yca KpMBHaa&. HarrpaaneH.Lfe cKopocT~ qacTHU orxpe.n;enaeT

. CR yrno:u pacceaaaa ~ Bcne.u;cTB Me MHoro:ttpaT a oro pacce.runut 

qaCTw~ s se~ecTBe 1 B&3YBa~ero cMe~eH14e qeHTpa KpKB143HR aesoa-
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~eHH01i op6HTil Ha BeJIH't!HHy 00
1

== _s>f7~wf.i,r{J.J-'-z4e _f-pa.!lLfYC 

KpKBH3Im op6HT'SI. IIon&ayaC:& COO'l'HOme IDIISMH 

£=- (mzc Y+ /'~~ , p = ~/;~ J' H 
e/lc 

W"" E 

orrpe~eJIIDif CMeuteHHe ~HTpa B~OJI:C pa.n;v.tyca KpHBK3Hlit BClie.ztCTBtte 

noTepu aaeprat<~. 

Jj£ ==- e~l/.? r; n) £ LJg_ = E)2.z j, .S: { 1- n) / 

E /10/ OTCIO,lta 
L)£ -----

OTHomeaHe cpe~aeKB~paTwqaoro yrna K Bemrqwae 

de orrpe.n;eJUIT a(flcPeK-

THBHOCT:& pacceasaTena; 
-~ 

ff -
de~ -

._ 3e, ( ~.r ~ -!13) ~I~ ~2. - /.lj -J 
( o( ) L /:---+----p_/ 

U) e '1 2 'f3 = ~ 131 i?.. -0. -Me.rtne HHO 

MeiUtlbtMCR qi-UM OT z_ Ill Ilp~I lUITepeCyiOnmX HaC 3Hepri6.R:X OT_/3 ~·. 

Ha BLTpalleHM /12/ BQHo, 'CITO a~)flJeKTIIIBHocT& paccemsaTeJI.FL,T.e. 

cpe.n:aeKBa.n;paTWUiifH yr011 paccerun-:.A: rrpftl aa.n:aaaoi noTepe a.a:eprHH 

IIporropn;HOHaJibHa aTOMHOJq HOMepy 2: • CJ'Ie;rt;oBaTeJlbHO ~ OTlOIO

HeHw:t 'ltaCTPIIt B MarHv.tTmdi KaHan MeTO,Il;OM MHOrOKpaTHOrO pacce

.RHHSI BilrO.ItHee 1I01Ib30BaT:&CR TmiCeJJ:WH BeuteCTBBlfH-, HaiTpiiiMep~ 

ypaaou, TOpHeM,BHCuyTOH,CBKHUOU 1 B01IbWPaMOM. 

IiCXO~ H3 BUille H3JIO:ate HHOrO Hec 6XO;rt;l040 paCC'tlt-fTT:maT& TOJI11UIHY 

.. paccerma'l'elia TaKaM o6'pa:3oM, 'CITOO'Iil cpe,ItfleKBa.u;paTKC~HHii yron 
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paccesa.wr {! 6a 6JI~30K K yrny pacce.rUiM.fl V"'~ , onpe~eneaao-

MY pacnonozeaueu MaraHTHoro Kaaana oraoc~TeJibHO pacceKea

Ten.R K Il'OCJie~aeM paBHOBeCHOH op6HTH 1 TaK KaK B 3TOK cnyqae 

MH 6y~e• pa6oTaT~ aa nonoroU qacTH ~yHKqHK pacnpe~nea~ 

cornacao t:'POPJAy11S /4/. .l41ISi ae6onsmHX paccTo.Rtntii or nocne.n;aeii 

paBHOBeCHOH op6.t«Tfi .ItO IteHTpa BXt:>.t(a B MarHHTHLIH KaHaJI 1 T.e. 

Kor.n;a llOZHO C'ti!:1TaTb UOC':~OSHIHbDI 1 yron pacceH!mJJ OIIpe.zte-
4-J 

JIReTCR H3 ~opMy.nLI . 
de_ I ,/;:n;o X 
-. -c-q ~ - -- - - /13/ VI-r.~ c1 

r}.le X -paccTOJUIHe oT noCJie,zureii pasaoBecaoil op6Hm ;o;o sxo-

<:f -yron OT qe HTpa llOJIR 

Me~ paece~maTe1IeM H BXO.IJ;OK B MarHHTHSi KaHan • PaCCMaTpHBaR 

pHc.1a MOZHO yCTaHOBHTD IlpOCTym CBH3D Me~ if , paccro~~ 

J:J OT pasaosecaoii op6r.t'l'Lt .n;o Bxo.n;a B KaHaJI H yrno11. ~ B 

cxyqae OTCyTCTBKR HOHH3&qHOHHHX ROTepb 1 T.e. KOr~a 

Ha jnte Ja. <J -qea:Tp KpHlHt3atal H~B03Mynte HHOH op6a'l'Lt 

a 

v'- -"- -"- op6t«m nocne npoxooc.xteHu M.r.tmeaw <!..,. 

oc~orc"='.n0 1 ==-.At3 =f 
.J/8 -t 13 o = _f + cY ; o r;<c~_; y;o -= ;y 

Ho .Bo = OO" er& cp~ oo" GrJ (f""- p) = oo "~~~ <f 
1 

VOI=Y~ H CJie ,ItOB aTe lll>HO 

;y = _fJ {J ~(; ~ :!) 

d-h7~ = J' ~ ~~~ 

- /14/ 
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PHc.1 a. 
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B CJiyqae xe 

B 0" 38 cqeT MHO~OKpa'l"HOrO pacce.SH.T4.R II IIOHI43aD;HOHHHX IIO

Tep:& -pwc.16. B 3TOll cnyqae MaKcmMaJI:&Hoe cMeutEume opCS'wm d / 
6y;u.err ae npm ~== ,;: , a apm )}'L..U. Cj= .f- 'P , r;u.e tf 
H8XO~KTCR K3 COOTHOmeHWH: 

-i /> <f ::- a r 0 I'/ ::: A-E 
0 00' . iT!: /15/ 

H HaxO~~TC2 Ha IIpO~OnEeHKK 0(7~ 
f/a. pu. (! _[_ r). c D ""::: ../) YJ ==- ./1 0"' = CP- Ll.f) 

Jlo =- flo''+ oef"::: (:r -L1 p) + vo // 

Ma TpeyroJibHKKOB V'0'1J vt GOB CJie;u.yeT9tiTO 
I 'l/ I I: 

oo~'' =-:!/ + o/3 =- d + o )' J!J = d'' + o"':i1 = ;y '+ L1~ Cc-:8 cf = 
== iJ /+ A y,Sc), :/ 

Ho 00'':::: 9v/~.·~r; · :rr.o J-t:Jj+;j~J).jJrS~:t=J>-AJ>4J'%_y; 

lJ = (y'+ilf$i.Jj) ,s~r;_ - - - - - /16/ 

3a,rtaBM:Cb VIOH!t13aiJ;HOHHWK IIOTepRMH ~ £ He B&me 15 M3B, IIOJiy-

qUM aa ocaoBaantt ·:POIJMYJILt /10/ fJPLI E k 141 e:t:· SOO ..Ue v. 

f =220cM tt n ~ 0,2 

~j>= 4CMe ~ Ha OCHOBaHI-tK COOTHOmeHKR /15/ 
t. ~= ~ ~ 4 ___ ·~ _ ;.:...n,· o9Y ';j r· ~f)' ,...,_ y / - ~/ _ ~=-q V/J· cl'-v.zro 

' "¥¥CJ • d/ j>S. :/ ~ · ~~.l.WI· J;, lo 0 - ...t,.. - 1 

T.e. npw cMe~ea~ :u;eurpa B;u.on:& pa;u.K,yca KptmK3HH ua 4 cu. yron 

Cf .D;OJOICeH 5&rr:& B3.A:T B IIpe~ Jiax 65-70° • ITo KOHCTpyKTHBHHM 

C006paxeH~HM yroJI r 6sn B&6paH paBH&M 69°. 

113 COOTHOmeHKst /16/ IIpH ~_p :4CM, ~ :69° 1 d =8CM, 

uaxo~HM, qTo yron paccesta~a 11~~ 5.1o-2p~Maaa. 
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PHC 16. 
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Ha ocaoBaamu rpopuy.mt /3/ .ltiiR u , Th 11 pg 6LVIH BLNHcJie-

mt 3Ha"CieHM cpe;qHeKBa,ItpaTL{qlfWC yrJlOB ,ItlUl paaHLOC 'l'OJitltHH Ma

TepHana. ~aHHUe pacqeTa npHBe~emY B TaoJI*qe m 1. 

Ta6nHqa m 1. 

.. 

1 1,87 2.44. ~.o-4 1, 56.10-2 2,6 

'1,5 2,81' a,s5. J.o-4 1,91.10-2 238,14 i 

2,0 3,74 4.86.J.0-4 2,2.10-2 u 9J,t1a, 7/ l 
' l 

84 o-4 - 2 \ 
2,5 4,67 l 5, .1 2,41.10 ' \ 

4,0 7,50 9, 74.10-4 3.12.10-2 8:::: 1,87rP;c,A 
·.l!w j . ' 

6,0 11 2 14. 54.1o-·1 -2 I 
t ' 3,8.10 l _____ _____.. ______ ~ ·····----.. -· - ~--------···-

1.49.1~-~. 1,22.10-2 l 1 1,17 l 
< 
1 

1. 755- 2.25.1:)-4; 1.5.10-2 -~ 

TA 1,5 i 

' l 
3.10-4 1.73.10-2 l 

2.0 2.34: ' ~3~ 1 
2,5 2,92 

-4: 1,925.10-2 Tlz ~~;~11, ?/l 3.75.10 ' 
'I 

4.0 5,84 7.38.10-4!2.72.10-2 l 
l 

-4 -2 d 
~ 

s.o 7.02 8.87.10 2.98.10 ~1, 1~, x ... l 
---· ---········-·~ -- ....... 

1,43.10_4 ~ 1.19.10-2 -f - - r~ -l 
1 1,136 1,6 I I 

I 
1,5 1.70 2.14.10-4: 1,46.10-2 ' I Pt I 

6 c-41 -2 
; 

2 2,27 ~ 2.8 .1) 11,69.10 j ; .l. 

2,5 2,84 a, s?. 10-4 \ 1, 89.10-2 Pg ~ ~11,36/ 
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. -8neuea1 / 
~~~pi t~~~i:~tY?~ l ~~·- - ilpm.~eqaawe 

ij, ( ·-
I ~ 3,4114.29.10-4 \ ;~.07.10-2 1 p~ Jt.ot ~11,36/ 

l 1 • ! 
g;_) 

3, ~ 3 98 5' l02 104 ; .• 24 10-2 1 I t 't' • ' ~ .. t • 
.. 

p(, 4 4,54 5.72.10-4 ~~.39.10-2 ! t=. 1, ~36 '1'/~ .X. 
! l 

6 
1 

s,s2 a. 57. ~o-4 ~:. ?2.1o-2! 

i 8 
: -41 ~ -2 

s,oaj 11.os.1o 1 .J,33.1o 
' 

f -4i -2 : 10 ' 11,36( ta. 77 .to I ~~. 71.to 
! 

' ; I 

i 
I 1 
' . 

KoaqxpMn;HeHT BmrycKa ue-r o.n;ou uaoroKpaTaoro paccesnnm · 

no nop8JtKY Be1l~HHH oqeaHaaeTcn cornacao £POIHYJILI /4/. IIoCJie 

paccenamR B MMmeaK qacT~~ 6y.n;yr cocpe.n;oToqe~ B Tenecaou 

yrJie C 3tflcpeRTHBHilM paC'l'BOpOM t9J • tiiiiCliO oqaC'l'K~tKOTOpHe IIona

.r.ty'l' B KaaaJI c n.:ung~l.tl Bxo.n;a !>-= C-J, ,r.n;e -l H h m«pnm.. ut 

/17/ 

Tooq~M pacqeT nonaoro qHcna qacTH~,RoTopse non~ 

B Raaan c yqeToM xapaRTepa p~~m:&aoro H BepTHKan:&aoro ~H
i.j . 

lteHHJi qacTH~, MOleeT 6IJT:& IIpOH3BE·.n;eH liO WOpMy.Jie f ' .z.. 
/_X ~ ofc I .j._.. C-";, <.!) 

~ = J, .f v'h v7-h . e- ...... 'iY s.-.~!1 + iF v,- ... a 2.. 

N ..7i v--< .r,~ t'nfS,-.. a/,_, <:f - - - - - - i 18/ 

ilpH pacqeTe K03~HD;HeH1a BHtt,yCKa He yqMTSBanCR nep

BOHaqan:&BHM pa36poc n;eHTpOB RpKBH3HK. KaK H3BeCTHOZ/ BJIHHHme 

nepsoaaqan:&aoro pa36poca QeHTPOB HpHBaaas cKaassaeTcn B TOM, 

liTO pa;o;myc K}H1'BH3HH li8CTTtfn;L1 OKa3tiB8eTCSI MeHI>UIIUI .f Ha BeJIIlqH-

ffY ol M O'l'IOIOiieHLre llaCTH~ OT OKpyZHOCTH BCJie.n;CTBHe 3'l'Oro 

I 
! . 
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y:Me.a:omaeTcs. 3ToT q)a.K'l' Mo3:eT CfeTb yqTea, ecJivt 1m B tfiop:uyJiax 

d c aa.MeHMM aa de.,_ ol , r,n;e ol -.aaqa.rx:oa:oe OTKJio.aeavre 

n;e.aTpa gptm~mm oT n;eHTpa noli.fi B e.ztwmntax Pa.rt£ttyca • 

.fda /17/ cne;n;yeT, r.rro B nyqme:u: cnyqae ~~~· ozvt.ttaT& 3cprpeK
~...v 

TL!BHOCTb BI>mycKa N rv 0,001. 

,llnR: :ntcnepVIMeHTMbHO!it HaCTpOi1KH C11CTe& BLmO,lta 6wtH 

MaroTo:anem ypaa:o:ase 1m:me·.ar.1 ene,~tyrotr(Mx pa3Mepo:a (e. -4..u): 

,...., 
,a. 

/ 

r 
h 

1 -
' 

c:t 

(/; 

h 
II , .. 

C=e 

1 2 

7 5 
' ' 
; 
' 
l 6 3 

I so 
I 
! 80 

10 10 

3 

4 

2 

<1-0 
20 -
10 

TaK KaK 11aCToTa BepTHKaJibHY:C KOJieO'aRitiM (Ji!.. CB.asa.Ha C qac- ' 

TOTOH BpauteHHJI Wo COOTHomeiUWU: c.J~ = -r;:? C.Vo , TO BLlCOTy 

. ~~ 
MI.mre HH ae li£MeeT crmcna O'paT:& BLWOTtJ Ra.aaJia, wc5o ace qacTHI.ts , 

Jtalee c B.MIIJIHTy,ttaMiti 6on:&mknur, t~elt BLtCoTa Mw:mea:L¥. non~yo.r aa 

MHme.RI:a B Te'CieHHe .aeCKOJlbKVIX o6opOTOB. 3TO. IlOJlO~.Bliie llO;D;TBep-
.. "OC..TOJUIC..TEiJ& 

z.rtaeTCJI sKcnepVIMeaTaJI:&Ho l'ft')"' vutre a:crm.aoCTa Bllme,n;e Em oro, c no-

MOJitbiO paCC6.fiH11Ji Ha ML1me WiX BbiCO'l'OiO 80MM Jd 20 m.t IIyqKa. , 

MarJU.1THLlH Ka.Hall. -·-------
Onpe,n;eneaHaa ,n;ona qacTM~ n~xa :acne,n;cTBHe :u:aoroKpaTaoro 

pacceHHM.fi MOXeT BOMTK B MarHHT~H KaHan, KOTO~H npe,n;aaa.aa

qaeTCH ~.fl CHKmeHVI.fi aarrpR2eHHOCTH M8rHHTHOrO llOJIJI H8 nyTH 

OTKnOHeHHSX 118CT~ 6e3 HCKaEeHHR paBHOBeCHHX opc5HT. 
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.UUn aKprurnpoBIUt: oT CJia6hlX MarHidTHhiX nonei1 o6LAHO ynoTpe6-

JIRIOTC.R :ste1le3HDie Tpy6DI. O~Ha.KO 1: CVIJibHDIX MarHHTHLtX fiOJIRX BLI

ro~ee 3RpaHMpOBK,y OC~eCTBJIRTl· ~ByM.R BepTHKaJibHHMH RnaCTH

HaMH1 TaR KaK BepXHHe H H~~HHe 'laCTH Tpy6 nonHOCTbJO HSC~eHY 

H pa6oTaJOT TOJibKO 60KOBDie 'lSCT~ Tpy6. 0KS3HBaeTCH1'lTO none 

B 3a30pe Me14J.Y nJISCTi'Ib aMH MOJICe'l 6crrb ClrnJB:eHO Ha 5Q-6()% IIO 

OTHOmeHMID R nonm,c~eCTBdBaBmeMy·~o YCTSHOBKH 3KpaHHpy~X 

nnacTHH. 3To cHHzeaue xopomo cornacyeTc.R c pacqeTauH npH ~ony

~eHHH, 'ITO xe~ nnacTMHaMH none H~~~onxao 6&Tb Tex~ze 1 'lTO 

H none BifYTPH ciiJiomaoro ~WU'IH.Itpa lil3 Toro ze copTa zeJie3a, 

noue~aaoro B MarHHTHoe none nepne~KyJinpao ero aanpasneHHm. 

B aToM CJty'lae 

o - .lfll H 
L> - Jl,f~ 

CorJiaCHO ~aHHLIX no MaKeTidpOB43.HHJO MarHHTHOrO KaHSJia BLt()pa

HLl cne.rcy~me paawpH IIJiaCTHH:no:Iepeqaoe ce'leHHe IIIIaCTHH aa 

BXO~HOM Koa~e 26xS5 w c sasopou Me~ HHMH 10MM; nonepeqaoe 

CetleHHe IIJiaCTHH HaiSii«OltHOM KOHrtO KaHana 35 X85MII C 3a30pOM 

Mez.t;ty HHMH iOw. YrliOBOH pacTpy() Mej!Qty IIJiaCTHHa.MM, 3~aHmiH IIO 

TexaKqecKOMy npoeKTy B 0,015 1~>ah.-<.~ )g1a sa6poca B KaHan c 

IIOMOutbm 3JieKTpKtieCKOrO ,ItecpJieKTopa,y~OBJieTBOpFieT TaKXe lle:U.

HH3yY aa6poca C IIOMO~ID MHOrOK~lTHOrO paeeeRHHRe ITpH'leM Bee 

qacTH~ C aMIIJIHT~OH pa,IUiaJibHDIX KOJie6amdi 0'1' 0 ~0 3 eu.npo-
Jte"'TI'•r l<pi41UjJttt ~ror~>t~ 

nyeKaroTeft KaHaJIOMe 3'1'0 BH~O H3 pHc.2. Bee qaeTM~~coepe~OTO-

t.leHHld B KOHyce e yrJIOM 0 :36(1
> 6yJI.yT paceefUiLI MmlleHl>IO; HX 

~eHTPH nepe:u:ecTaTcs B C.J:J3MeM ac:. yr011 "fT' • Yron c Bepma-

aol Ha BXO;ll;e KaHana 
1 
o6paayiOUtHMC.E qaCTM~MH C aMIIJILITy.D;QMH 

pa;rtHaJI:&HLIX ROJie6aauid OT 0 ~o ol ,He ,u;ouea npeBLmiaT:& 
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yrnoBOH pacTpy6 KaHaJia 'P =0,Cil5 pa,IUiaaa. 3Ha'teaHe cl 
onpe.n;enaeTca H3 OTHomemMI 'h P ~:,d ; rrp14 ~ ==- SV =0,015 

Pa.tU!aHa H f =220e:u:., aaaqeaHe cl ar3cM. 

Tat<IDJ o6paaou, yrnoBo.ti pacTpy6' KB.Ha.r.ta nponycKaeT Bee qacTH~ 

c aMJiwry.n;ow pa,n;Han:Dasx RoneeaaHi1 oT 0 .n;o 3 cu. 

Pa3Mep& nnacTHH B nonepeqao~: ceqeauu yBeJIM'lMBamTca oT BXo

.Ita B Kaaa.n K ero B!ilXO.ztY ;rr;iH Toro, ·wro6'LT coxpa.tmT& npHMepao 

llOCTORHKUU"3Haqeaae CHHZBHHOrO DOJIH Ha BCeH ~HHe llllaCTI4H 

llpH yneJllll'tieHLIH paCCTO.fiHH.a Me~ HI4MI4t 

~opua,nonepe'lawe paaMepw H .n;nRKa KaHana pac~Taaw TaKKM 

o6pa30:U 1 "iTO ll03BOJI.S:IOT BEJIIyCTIIIT:& tqqOK B y.n;o6H01t .I{JlJt llpOBe,Ite

HKR ~14314qecRHX 3KCrrepKMeHTOB -HarrpaBJieHHH /pHC.3/ 

TpaeKTOpKR ,ItBI43eHRR MOHOB B KaHane H COOTBeTCTBeHHO ~opua 

Ca.MOro KaHaJia OITpe,IteJUIIOTCfi COOTHOme mieM 
f lie == jJo II - - - - _ /19/ 

RaHaJI. 

hi -aarrp~eaaocTb uarHI4THoro nona aa pa.n;K,yce axo,Ita B 

Kaaan. 
~· ~ -HarrpR.Ze HHOCT:& MarHI<ITH oro llOJl.R B KaHaJie • 

Pac'leT npoM3Bo.n;anca ~- paccToRHaH oT rrocne.n;aeH aeaoa~ea

aoii op6'H'l'H A'O KaHana B 8CU1 Ha K1:>TOpoe CMO:HCeT OT!OIOHitT:& llaC

TBltLI .'Klllljll'Ibcatt.ti 3lleKTpnecJdi.M .ne,pneKTop. OTKJIOHeHHe 'taCTHD;. 

cornacao TeXHH'lecKoro npoeKTa ,aa-t~uaaeTcs c pa,tteyca jl =220cM, 

r,lle 3Ha'tleaHe h $ 0,2. Ha paccTo.~H.LIH R=ft -t-Bc•= 228 ......, 

oT D;eHTpa KaKei& 3Ha~eH& nona H :15800 rayco.. 3KcnepitNea

Ta:n:bHa.R IIpOBepKa CHTttzeHM.H UOJIH B o6Jia.CTH MarHTtiTHOrO KaHana Ha 

ero :uo~en.a rroKa3ana, 'liTO cpe.IJ;aee 3Ha'teawe lit· r-J 7500 -7400. 

ra:ycc /pHc.4/. · · ·· · · ~ Ia cooTHom«Hms /19/ aaxo.n;m~, "iTO pa.nwyc 
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KpHBH3RH KaHana 

~ <"""' 460 -480 cu. 

C TaRHM 3e pa.r\Lcy'COil KpiiBH3HH 6yJI.yT .D;BMraT&ell 'C18CTK~ B none 

KaaaJia, TaK KaK .aanPflzeaaocT~> nonfl H,: = c..o,.,.s -6 • 

ilpH ,Itmiae Ka.HaJia L::: 190 cu. u. )'J~r;.. ::4 70cu - ero :ewco.rtaoi 

KOHe~ ;o;omrea 6'LITI> ycTaHOBl!eH 0! ~ HTpa. Ha paCCTOSHHH R_ :264 
IOf 

cu., onpe;o;enae:u:ou :ueTo;o;oM rpa,I;u.tttecKoro IIQCTpoeHIIsl' WIH pac-

qeTou IIO"TeppeKe ltOCl,..t.l·(~cqS .'/ 

)leJiCTBHTeJI:bHO t1:3 pHC. 5 l3JiUtH09'lTO ;o;JIR qaCTHI:( C o/ ~0 li1 

fo =218 .._.... ( Ll .f :co' .Z, c-) 

R., = /,.._2-42-. 2_+4_7_oa -2.470.242v.g23" =10Cr./6,94= 

= 264 cu.-

YtmTiman cMenteaMe :uara:vxTaoro ~e:~Tpa WISJ nocne;n;HLfX op6'HT aa 

'Vi, yron 'f'~ 0,013 PB.14HaHa I 3Kcne.~KMeHTan:rxure ;qaaawe/aeo6xo-

,n;tiMO Ha 3'l'OT yro1l H3MeHHT:b It1 yc·raHOBRy BLIXO.ItHOrO KOH~a .KaaaJia. 

Ha ~TdHe 190 CM. ~TO BLI3HBaeT C:UHIIte HWe B:WC:O.ltHOrO KOHI:(a HQ 

- Ci/( : 180· 'f ~ 3 CM,, 

TaKHM o6paao:u: .1+1lfl qacTHI:( c ay.rtenoii omzHTY.rtol KOop;o;HHaTu 

ycTaaoBRH :a:aaana R BXo.rta =24~8c:u H ~ &wx:o.z:ta::::: 261cu. 

TpaeKTOpKR .D;BKieHHR qacTHI:( UOC~· BUXO~a H3 MarHHTHOrO KaHana 

onpe.z:tenHeiCi':.!~~TPoem~eu 101 aa ocaoBaH,nl cooT Home HHR I 19/ • 

• 

~I 
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PHc.s. 

-:U-

..118 = .Ac, .P ::: ~~~ _ft. =- I? o c.u. 

OB = U8 ....u. 

(!}./J = +To -US =..t¥..2 c..c,. 

13 c..::::- y.~c-= /flo c..Q. 

tO /9~ 
7 = -rl-0 = 0, Yo/ />....9"4# 

~= ~8~ qu/~ /~ 
~e ~CI"= .!Jc....q -/!..~(~~ ..q~~ 

Zof~'-4 I?T U...~ •• 

:, ,, 
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lien pa:ane me no.n:t. 

flanHUe B sasope 3JleRTpOMa::'HHTa zane 3HfdX nnaCTHH MUHHT-

Horo KaJISJla aaMeTs:o soau:ytitaeT uarHH'!'.Bl18 nOJie .llO R._ =190 -200 

CM. /PHC.6/ 3To B03My!lteHHe l'ttCIIpaBJIReTCH IIOCTSHOBKOi COOTBe1'eo 

CTB~KX KOppeKTHpy~KX mHMMe 

Jlnil HCITpa.BJieHwt ITOJIH :eepTMKaJibHWH lllMMMa.MH He06XO.IU!MO ma:eT:& 

3KcnepHMeHTaJibH:Se ,ItaHHMe 0 CTeneHH B03MyiiteHKR ITOJISi IIJiaC

TMHa:MH KaHaJia .aa paaJIHq.BLIX pac<:TORHH.A:X OT ~HTpa ITOJISie lbleJI 

3TH ~aHHHe, paqqeT aeo6xo~MHX mHMH MOZHO DpOI'tt3BeCTH no ·~Op

MYJieS/ ~ ~yx 6ecKoaeqawx :a narrpaBJieHHH nepea~HKy,nRPHOM 

nonj mmtM. .X+ i ¥- ~1 
}-/ - .2 ..,(J [ a/u:.-tq_ ---. - a.Ju-1, ~ 

s - a A c7 h 3pCT • • -- /20/ . 
WIH no o6~eif 'popMyJie 111 ~ .tt:e~x nony6~oaeqali1X mmn« 

u,.c:: /;" ~ h 
11~ vtt r'~:z.+/l~.f-),""2:.£",/'l(a.+J~,.J,• -J] 3pcr .. -- /Zi/ 

, Ma.nii11iMC»c.TCot. 
r.n.e H :> -pa3HOCTI; Me~ 3Ha't·~HHB e:eo3Mytite HHOro l( 

:eos~eaaoro nomsH. 
~t/ :21000 3pcTe~T - S~iHqeHMe 3eJieaa npH aac~eHHH 

46 
~ -fJfl~"OitllW oT mmm no nepnea.rtMKyJIRpy .rto paccqHm- , 

:eae:woro MeCTa 

J ~l!ino~»>.·. 
-jJ'~~AWfriARV''~- B.I(OJI:& mm.nr oT ee xpaa: 

h <.. c.p9:rr~__J . 
-paCCTORHHe no BepTHK!~~ OCROCTK MarHHTa .ItO 

Kpa.R lllm.D.IH 

-o/~ -IIOJiyTOJilltHHa mmm. 

3H8JI J{$ H3 3KCIIepmAeHTaJibHLD: l'tt3Mepemd4 MO:EHO pa~C'IHTaT:& 

COOTBeTCTByioo.tHe mMMMLt. KaK BH.I(BC, H3 pi4C.6 3Ha1leHHe /-/~ HS 
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pa6oqeu PaAHyCe R =220cu ~ocTMraeT 3NaY~Ha 150D-2000 apcre~ 

CKOJIIIea:cmpoBaTJ. 31'0 B03KYIIte Bile C TO'«UlOCTJ.IO .ItO 0 1 1-0,2% 

3HaqefDI.a llo oreopeT£AeCKH H :.nccnepi.1MeHTa.T.t:&Ho .a~cbMa,. - '; 

Tp~HOe flo3TOMi pacqeT aapaJit~TpOB mmor IIpOH3BO~tmCII TaKD 

06pa30K1 1l"!'06H CKOJIUeHCT4pOBaTJ) B03lcy11temte C T OUOCTJ.IO .ttO 

1-11 5' M 1ly.l'ell .ttOIIOJIHHTeJI&HOJ•O 3KCIIepm.~e.RTaJI:&HOrO mKMW4pOBa-

au ;n;oBeCTH ;n;o o, 1-0,2~. Pacml~'l'aame mmDGI 6LmH yCTa.aoBJiea:s, 

cooTBeTcTByrouum o6paaou 3a.KpeiiJieHLI H onpo6oBaHH aa npoq.aocn 

MexaHKtteCKOrO KperDieHHS:I IIpa HOBLtmeHHOM HaiipmlteHHOCTH MarHHT

HOrO nona. Ha nepBoM 3Tane mii!lD.mpOBaHKR none 6limo y,ttoBJieTBo

PHTe~:&Ho CKOppeKTT4pOBaHO .ttO ): :220CM.,HO IIPH nocne~~ei 
. H~ 

ycTaHOBKe mKMM He 6sno ToqHo socrrpoH3Be~H~epBoaaqan:&aoe 

IIO~O:atEHtl4e t ~0 npHBe,li;O K Han:HGii~le~cPipOBKH, npOTmlCeHHOCT:&JO 

15i-20° Ha R.. ::215-217cu. 8TO 06CTO.RTeJI:&CTBO IIpflmeJIO K IIOJIHOyY 

nporr~aaaro nyqKa Ha R =220cM. HattH~e .tte~c~py~er~ ~aK

Topa, KaK IIOXa3aJIH 3RCnepmA:eHrBt, npWBeJIO K BeC:OMa CVIJI:OHOM 
' Ul tA..I.( ..U 

pacKaqKe aMrrnvrTy;n; pa;n;Harr:&H&X Kone6aHKu. Tax KaK B6JIH~e 

ITO BBtCOTe HeO.ttHOpO,ttHO, TO 3'1'0 o6CTO.RT8JI:&CTBO B@3BaJIO TaKZe 

pa3,ttBOeHHe nyqKa /CMe@OTO Ha .~Hc.7/. 3TOT HHTepeCHLIH ~aKT 

yKa3BtBaeT Ha B03MOlti:HOCT:& CTif~:O.:!OW pa,n;vraJI:&HOM pacKaqKT4 nyqtta 

B o6JiaCTH rl<-0,2 C IIOMOill:&IO CO,)TB8TCTBYfOIIt:nx lCeJI83ULtX IIJiaCTmi 
·~/ " } . 

.I(Jlfl' B03MO'fi:HOrO BLIBO,Ita nyqKa.~. 

Ha BTopo11 aTane mmnmpoBaHHJi H:oppeKTKPOBKa non.a 6Lma npovraBe

.n;ena .ItO R._ :220 CMe 6ea CimltE!RWl MHTeHCMBROCTH OCHOBHOrO nyq

Ka. Ha piiiCe 8(Cf;ci) noRa3aaa 3aBHCHMOCT:& HOHH3~MH B HetiTpOHHOM 

nyqKe OT paCCTOflHKR MKmeHH .ItO ~eHTpa KaMepLt 6e3 MarHHTHOrO 

KaHana M ITp.ld Ha..mtqiU! Mar.H'HTHOI'O KaHaJia B Ka.Mepe Ha nepBOM H 

BTOpOM 3Tanax mMMMHpOBaHWt COCITBeTcTBeHHOe 

t. 
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fJa pMC • 9 (G. ;.,;. 4) rrptme~e He. xapaKTepUCTmta KOppeKTHpOBKH 

nons Ha nepBOM H BTOpOM 3Tanax mHMUHpOBaHMR. 

Tatt Ka.K HcnpaBJie HRe pOJUI npo.H3Bo.rumoc:& B ycnoBHmt 6on:omoi 

PaAHOaKT~HocTH RaMepw,To 6una pa3pa6oTaaa cneuRan:oaaa MeTo

~~uta M anrrapaTypa ~~~ MarHHTHliX H3Me:p3 HHHi-3( I~CKJIIO'tiHBillM aeo"

XO,l\H.MOCT:b .rtJUITeJibHOrO rrpe6tl.Ba.t:rHII. 3KCnepuMeHTaTopa. BHyTpMl 

KaMepw. 

Cornacao TexaHqecKoro rrpa!RTa aa MarHHTHsi Kaaan~6sn 

H3rOTOBJieH MeXaHH3M, ri03BOJIIIIOttHH rrepeMe~Q.aT:& BXO,lt H BLIXO.It 

Raaana <Sea nopqH Ba.Kyyua B Kauepe aa .:t 25.-.a,a .:t 50101 cooTBeT

cmeaao. 3Tm <SWia npeeycu:oTpe aa B03Mozaocn aaCTpofrKH KaHSl'Ia 

aa UaKCVJMaJI:&Hlrli BLTXO.lt qacTHit, TaR KaK pacrrpe.tteneaHe qacTHit 
,;> • 

110 a.Ml1JIHTy,l\aK pan;HaJibH- KOJieCaHHU HU ~.HeH3B8CTHOe 

KpOMe TOrO t 3TD ·MeTO.D;OM f'lR'nma8TC.fl '.raKD ,J4 HeTO'IHOCT:b OIIpe.Ite

JieHms ITOJI03eHHR MarHHTHOrO ~teHTpa H B03MOZHOCT:b aa6poca 

B KaaaJI c rroMoum axeKTpnecKoro .ttel,JneKTopa, BJI:t.IR~Ha Koop-

1\a.K 6'Wio ycTaao:aneao so :ape1m 3KcneprrmeaTan:oaoro IliiDmVIpo

:aamtS aa-.-Ra'leC',fBO:::RoppeKT~pOBKl~ IIOJI.a BeCbKa C~CTBeHHO 

cKaaLtBaeTc.a :aaaHMHoe rronol<eHL-!e KaHana t1 mHMM. fl03TOMY aeo6xo

;n;HMO 6WIO 11pe;D;yCMOTpeTb Ta.ROH uexaHM3M KpenJieHM KaHana C KOp

peKT£-IpyiOOtHMH WHMMa.M£1:, KOTOpiiiM H03BOJifllt 6Lt npH nepeMenteffiUI 

KaHana BO BpeMa HaCTpOMKM ITO 3~~eKTKBHOCTH BHXO.Ita, He MeHRTb 

B3aHMHOrO_ fl01l03eHKH RQ.flaJia H ID~MM.3TOT MeXaHH3M,o6ecrret.IHBlliHH 

coBMecTaoe HX nepeMe~HKe rrpH aacTpo~Ke,noaBonan nerKo 1!3Me

RSTb B3aKMHOe rrono~HHe KaHana H IDHMM rrpK KOppeKT~pOBKe ITOnRe . 
Ha pHc. 3 npe.ztcTaBJieH KaH~ c II::>.ItBMXHow orropoti ,mHMltWH Mexa-

HH3M ~H nepeMe~eHRR KaK BUXO~Horo Ta.K H BXO~Horo KOH~a KaHana. 
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Ha pvtc.1Q npHBe.n;eao B3am.taoe pacnonoxea:we Kaaa.Jia H mrmM c oc

HOBHHMM pa3MepaMH. 

3KcnepHMeHTUilCI BHBO~ ~ ITpOTOHOB. 

Qnpe;rteJie HHe HaiipaB1Ie mt.R E'LlBe.rte HHOrO nyqKa IIpOTOHOB H 

HaCTpO~Ka CHCTeM&t Ha OIITfiiMMI:HlitH BIDCO,tt 'laCTMD;J IIpM ;rtaHHOH 

ee ROHCTpyKD;MH,npOH3BO~HnaCb C"IIOMO~biD MOHM3a~MOHHOH KaMepM, 

ycTaHOBJieHHOM aa pacqeTHOH TpaeKTOpHM nyqKa Ha pacCTOSHHH 

7-8M OT MecTa BniXO,D;a B CTeHKe Ka.MepLI, TeopeTLNeCKH paC'IHTaHHM 

TpaeKTOpHa COOTBeTCTBOBan:a YC'l'a.HOBKe BllXO,ItHOrO KOHn;8. KaHaJia 

aa R =264cM.-6'e3 yqeTa wcTHH,i~ro rrono:~KeHvtst MarHHTHoro u;eHTpa. 

,UnR aToro nono~HL~I.fl Kaaarra orr~~m.«aJI:&aoe 3Haqeaae ToKa Bll.Be-

;n;eaaoro IIy11Ka B YCJ10&Hbl X_ E!,JJ;LJHviil;a.x COOTBeTCTBOBaJIO 0 ,4(Jj) 

~.FI ypaHOBOH MmrieHLf 1 TOJIUJ;LiHOIO ~·. MM H 0,2U"f),IVI.rl ID1.meHL1,TOJIT.ItL1-

HOI{) 4MM, Ilpa nepeMenteaHut Blllxo,r;aoro Koau;a Kaaana aa R :260cM. 

MaKCKMMbHOe 3Ha'leHHe TOKa B !eX 3e e~HHIJ;ax IIOJiy'!HJIOC~ 
l1'\it ltv\ '- ,...,.. e .... ~....._ ..... G-<4. C)7 ~ 

O, 9\i..tl1- 1\JN ~ HanpaBneaHt! r:ryqKa'YcMeCTHJIOCb rrpH 3TOM rrpoTe 

pacqeTHOrO Ha 30-40CM, qTo COOTBeTCTByeT HCTHHHOMy IIOJIOEe

HM:IO MarHHTHoro u;ea'l'pa vt xopomo cornacyeTc.a: c pacqeTaMH. 

I1oJiojiteavre uarHHTaoro n;eHTpa , ;>acqHTaafloe aa ocaoBainnt H3Me

peHH~ a3KMyTaRbHO~ CHMMeTpHH M<~HHTHOrO llOJIR ~ IIOCJie;ItHHX 

op6HT t 6nrno Ollpe,IteJieHO TaKXe 3lCCIIepi1MeHTaJI&HO 110 MeTO.Icy' Tpex 

'"/ 
npo6HftiKOB, 1I3MepeHHSi IIOKa3aJILf,ttTO B03uyn:teHH08 KaHaJIO:U: IIOJie 

CKOppeRT~poBaao TaKHU o6paao:u:,~~O llOJIO~HLfe MarHHTHOrO QeHTpa 

OCTaJIOCb HeH3MeHeHHW.;. 

HarrpaBJie~e rryqxa, onpe,IteJieaaoe c rroMontDm HOH~aauMoHaoU 

Kauepw, 6&Uio ~npo&~o tpoTorpa:fntpoeaHHt.ftt\ ~a aa peHTre-

HOBCKOM IIJie HKe • 
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. • 0)J;Ha 1«3 l!O'l'orpai;{JMM nyqKa Henocpe.D;CTBeHHO Ha BWCO.rte 

tm pa3roaaoti I'=aMepLI nptme;n;e aa aa pliic. ~1. <l>oTorpa2TAH uyq:Ka aa 

paCCTO.ffHMM 4 M. OT BWCO;rt;a ero kf3 KB.Meps ItiMeeT ~OpJiY !3JIJUfiiC8 

C PaAMaHbHSM pa3MepOM 20 CM, ~ BSCOTOm 7 CM, 

3TH pa3MepT:J IIO;rt;TBe~lOT IIpaB~JibHOCTb pac'leTa JreOIIIWtPJoO(:IIY"ft<a ~ 

saepreTVNecKoti Heo;n;aopo.n;aocTM IIy'lKa, mMpHffiil Kaaan:a H aeo.n;aopo,It-

aoc'l'kl MarHW!'HOro IIOJISI, IIpKHRT:>IO( B 3Cltltf3HOM npoeRTe • 

~oororpa.lJm! rryl~Ra B npoeMe Marawraoro KaHa.na M aa ero Bsxo.n;a 

no.n;T:sepx.n;aroT xopomee cornacm:e ~opMY KaHana c TpaeKTopaew 'lac

Tan,orrpe.n;en.rreMou xapaKTepou MarawTaoro nona Me~ ero nnacTM~ 

9?0TorpaJm.rr rryt!Ka Ha BWCO,Ite Kas:an:a yR83JliB8eT TaK lee Ha TOT 

~laKT t qTo OITTi.1Ma.1J::&HbiM BSXO.It rr,;ruta COO'l'BeTCTByeT t!aCTLUtaM C aM

IIJI.r.tTy)l;Oti pa.n;Ma.Jlb.HHX KOJieClaHJII~ :HtOXO 2CM. TaK Ka.K :UeHTp rtyt!Ka 
' 

OTHOC~'l'eJibHO OCeBOM JIMHitfR RaH<3.JI8 CMell\eH n,.,...,., ~2CM, 6JIHJ!Ce 

K nepe.n;aeti wtacTr.-mef':PoTo aa pac.ll.) 

OrteHKa S!.~tlJeKTtmHOCTtl BLtBo;o;a npoTOHHoro nyqKa, onacaHJmtM 

:ewe crroco6ox, 6Wia npoM3Be.n;e.:ta,rrocne onpe.rtenea~m :ueHTpa.JibHO

ro aarrpaBJie HM.FI rryqKa )J;Bywi Me·[!o.rtaMvt: 1/ no c1ieTy t!Jdc.rra CJie

;n;oB B TOJtcTocno~iHLix woToiVIacT ttHRax 'fJJ 5, noue~aewx aa pac-. 
CTO.ffH~K 7M OT BOIXO~HOrO Cf!JlaHUt3. Ka.MepLt R 2/ IIO ilt3MepeHVIIO 

,.-,If 
a6conmT.aoro t~HCJia p~crrattOB , ~.. ,nonyqeHHoro npK 6oM6ap.ztH-

poBKe IIOJIVJ:CTHp0.1lOBOH TOHROif ItlaCTHHKH /60 >M"L-1'/~L/ BLIBe,IteHHHU 

npOTOHHRM rryqKoM,yCT8HOBJteHHO::i Ha BWCO,ItHOM cp.TiaH:qe, 06a Me

TO.rta ;rr;ana xopomee cornacn:e H l)npe,D;e.TIIDIH MaKcli'lMMblioe 'CIKcno 

1.18CTMD; 'tlepe3 1 C~ B 2,106 1iat:THD; /CeK, vt3U'l 06nt!ilM IIO'l'OK 
1t ~~ .... 

:a 4,10. t~acTw:u. 3Ta :qucppa aaxo,Itt1TCWB xopomeM corJiaewm c 
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C R03ip\PM~YieHTOM BbtnycKa1 paC'lri.TaHH.&llf no 1JOpMyJie j 18/ IIpH 

CJie,ttyiOIIU.fX YJ:CXO,I\HhiX .rta.HHHX: 

~ 
0
::218cu. 1 ole =2cM, c1 =2CM, Cf :70°1. h::: 0 1 28, l.9 =2,2.10-2 

h if:z.~ 2CM H #'&. :4, c .10-2 • 

:-coa:~vru;HeHT &•o'#'"~;.o '};'::. 2.10-S ; D pK n;I!ptcy.nMpyiOnteM BHyTpH ~ 
TOlt' B 2.10-7 Jl TeopeTIINeCK~ MQ.'I:HO Ha BblXO~e OlC1{1.4aT:& 4.107 

qacTHD; B ceRYH2Yt 'ITO COBIT~aeT C H3MepeHHUM 3KCnepHMeHTanbHO 

'IMCJIOM qacTH~ B 4.10~ .CeK. . 
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