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Hsxo~eua Teopm.a 1 no.npo6aa~ cxeua pacqeToB. 
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I. BBEJ{EHKE: 

JT)IH 0Tpa60TKH MeTO,D;OB pactleTE. CHCTeM:H aKCHa1Il:IHOit HHXeKUBH 

I10JUlpH30BaHHHX npOTOHOB B ¢a,30TpOF: C npocTpaHCTBeHHOit BapHaU:Heit 

MarHHTHOrO nona ("YcTaHOBKa ~") 63~eT HCI10Hl:I30BaHa MO,D;eHl:l CHCTe

MLl aKCHa1I:bHOH HHJ!teBUHHe Mo,n;en:b H3I'OT8BnHBaeTCH Ha 6ase 3neKTpO

M8rHHTa CIT-47-B, KOTOpLlH K¥eeT B n9niDcax aKCHaJil:IHLie OTBepCTHH 

,D;Ha.MeTpOM IQ C:M H CHCTeMy H3M6Hei:HH sasopa Me:m:,n;y IlOHIOCa:MHe 

Hanpa:m:eHHOCTl:l M:arHHTHOro nona, IlpH KOTOpOM 6y,n;eT npOH3BO,D;Ii1Tl:ICH 

MO,D;enHpOBaHHe, BH6paua paBHOH HamiHJieHHOCTH nona B UeHTpe M8rHHTa 

ycTaHOBK:H "~", a HMeHHO II902 re •. 

Cxe:Ma MO,D;enH aKeHa1Il:IHOH HHJI:eKUHH npe,n;eTaBHeHa Ha pHe. I. 

ITpii1 BH6ope napa.MeTpOB cxeMH 6HJIH ~~TeHH pa3JIHqHHe ¢a,KTOpN, CBH3aH

HHe KaK e KOHeTpyKUHeii 3JieKTpOMOO'HHTa CIT-47-B, TaK H C He06XO,ll;H

MOeTl:IIO BeeTH MO,D;eJIHpOBaHHe B yenOHHHX, 6nH3KHX K pa60tlHM ycnOBHHM 

yeTaHOBKH "<.P"• qT06H nonyqHTJ:, B03110JICHOeTl:l rH6Koro Bapl:IHpOBaHHH 

HOHHO-OIITHqeeKRX napa.MeTpOB nyqKa:, HanpaBnaeMoro eHeTeMOH HHJiteK

UlfH B :Me:m:nonDeHLIA 3a30p, 6wta BH6paHa eHeTeMa H3 ,D;Byx KBa.D;py

IlOJil:IHHX 3JieKTpoeTaTH'leeKHX TpHnJie~:OB • 

Me:m:IIOJIIOCHHit 3a30p BH6paH paBHHM I2 eM, a paeCTOHHHe OT 

KOHUa KBa.D;pynOJil:IHOrO TpaKTa )tO TOtiKH BXO,D;a B 383,0p eoeTaBJIHeT 

2I,5 eM. nnHHa K8X,ltOrO KBa,D;pynona paBHHeTCH 9 eM, a 3830p MeJIC,n;y 

KBa,ltpynoJIHM:H KaJJt,ltoro TpHnJieTa paBHH I,5 eM. KoHen nepBoro KBa,n;py

noJil:IHoro TpHIIJieTa OTeTOHT OT Haq<Ua BTOpOrO TpHIIJieTa Ha 40 CMe 

ITpe,ltnoJiaraeTca, qTo KpoceoBep HOHHoro ny'!Ka paenoJiaraeTca ua 

paeCTOHHHH 20 CM OT Haqana nepBoro TpHnneTa. AnepTypa KBa..Iij>yriOnl:I

HNX JIHH3 BH6HpaeTea HaH60Jil:lmett, eOBMeCTHMOH e OCTa1Il:IHHMH reoMeTpH-



-3-

qeCKHMM pa3MepaMH. AnepTypa B ~aHHO~ ycTaHOBKe paBHHeTCH 

:).._ '-L r- = ~ io <:.1vt • I1poqnrn:& aJieKTpO~OB MMeeT cPoPMY OKpYJICHOCTH/I/ 
c: ) 

06a KB~pyTIOJl:DHHX TpHTIJieTa KpeTIHTCH B Tpy6e C BHyTpeHHHM 

~MaMeTpOM 6,6 CM~ H HapyxHHM ~li'IaM€TpOM 7,4 CM. B HpMO li'I IIOJIIDC 

3JlaKTpOMarHHTa 8CTaBJieHa CTaJI:&HaH Tpy6a ~ IO X 8,4 CM li'I ~Jlli'IHO~ 

88 CMo 3Ta Tpy6a coe~HHHeTCH BaK)yYTIJIOTHO C KpNmKOg BaKyyYHO~ 

KaMepH. KpHmKH BaKYYMHO~ KaMepH, TipHJieraromHe K TIOJlDCaM, M3ro

TaBJIHB8IDTCH M3 MHrKOrO MarHMTHOrO MaTepHana, TaK qTo BeJIMqMHa 

MexrronDcHoro 3a3opa He YMeHI>rnaeTcJ=: H3-3a TonmMHbl KpbiiiieK Ka.Mepbl. 

J{Ma.MeTp OTBepcTHH Ha TIOCJ19~HeM yqc.CTKe ~HHOg 20 CM rrepe~ BXO~OM 

B 3a30p COCTaBJIHeT 5 CM. 

2. ~cqeT KBa8EznoJI:&Horo TEHnJieTa B 

IlpH6JIKEeHHM ToqeqHoro HCTQqHHKa 
---------------------

Ha pHc. 2 npe~cTaBJieHa cxeMa KBa~pyrroJI:&Horo TpHrrJieTa, KoTo

pbi~ o6ecneqHBaeT MOHHO-OTITHqecK~) nepe~aqy TOqeqHoro HCTQqHHKa, 

Haxo~HmerocH Ha paccToHHHH LA ,JT naqana nepBo~ JIHH3H, B Mso6-

paxeHze, IIOJiyqaeMoe Ha paCCTOHHH~ ]) OT KOHUa TpeT:&e~ J1HH3bl. 

!eCTKOCT:b O~HO~ C9KUHH TpHTIJieTa K orrpe~eJIHeTCH BblpaJiteHHeM/2/ 

' IV\ V)'''-
L.~ \. ~ I J 

(I) 

r~e 1--c.i;; - anepTypa J1Mll3bl B CM ~ 

v - IIOTeHUHaJI aneKTpo~a B Bon:cxax ( + HJIH - ) 
' 

~"\... - qHCJIO 3JleMeHTapHHX 3apH~OB y qacTHUbi } 

c - KHHeTHqecKaH 3HeprHH qacTHUbl B 3B. ,_ 
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, To 6epeTca WYHKUHH t~ 

u~ \L. L i , To WYHKD;HH :::.. -t~ • 
lHa nJiocxocTH woxycHpOBKH KMeroT MecTo cooTHomeHHH 

L -- -

(2) 

(3) 

, ecJIH xe 

(4) 

(5) 

ITpMMeM, qTo pacqeTHaa ~JIHHa L JIHH3H coBn~aeT c ~H3H

qecxo~ ~JIHHO~ JIHH3H. 

3~aeMca ycJIOBHeM waxycHpOBRH Li. -= "'b =- 2 o t1vt • 

OcTaJibHHe napaMeTpH paBHH-: L = <3 c...M. , S ~ il 5 t..M) '-tv:. -:. i, ~ c.M. 

C nOMO~biD rpa~HKOB, npHBe~eHHHX B pa6oTe/2/, HnH C nOMO~biD COOT

HOmeHH~ ( 2) + ( 5), HaxO,D;HM: napH 3HaqeHHH 1L 1 l u ~~ l , 

KOTOpHe Y.ltOBJieTBOpHDT O,D;HOBpeMeHHO 3a,D;aHHHM 3B&qeBKaM U H ]) 

,D;Jia nJIOCKOCTH nyf. To xe Ca.MOe ,D;eJiaDT ,D;JIH nJIOCKOCTH n ·= X n, 
3aTeM Ha~,D;eHHHe nap.Lt 3HaqeHH~ \C. 1 L ~ k1. L HaHOCSITCSI 

Ha rpaWHK (PHCo4) ,D;JISI 060HX CJiyqaeBo ITepeceqeHHe 3THX ,D;Byx KpHBNX 

,D;aeT napy 3HaqeHH~ )c 1 L H 1'-:J... L , xoxopaSI cooTBeTCTByeT 
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npaBHH:bHO~ ¢oxycmpoBKe B o6eHx nno~xocTax. ITepeceqe&He ~na Hamero 

cnyqaa npomcxo~HT npH K1 L = o) s~- H· ~l.. L = i, i 4 • 

,Una L =9 eM ~ 1 =O,I06, k1. =O,I27. ,Una npoToHOB c sHep-

rHe~ IO KSB H3 cooTHomeHHa (I) Haxo~m.~ ~na L =9 OM H 

'"(_E •I, 8 OM: 

'1 '2.. v :: L; iO \..\L L) 

v ~ 5""1.0 ~~ :t.. • •• 

3. Pa2qeT KB~~ynon:bHoro TpHnneTa ~na 

nyqKa C KOHeqHHM SMHTlaHCOM • 
------------------------

A. Teopma - -

(6) 

B COOTB8TCTBHH C o6menpHHaTI:D¥Ul 0603HaqeHHaMm, nyqox ~BmB:8TCa 

B~OR:b OCH ~ • I1JJ:OCKOCT:b " 'f._ z: " Ha3HBaeTCa p~Ha.JI:bHO~ nnoc

ItOCTM>, a nJIOCKOCT:b "Y t " - BepTHita.JI:bHO~ nJIOCKOCT:biO. P~HaJI:b

uaa llROCKOCT:b B TpHMeTe COOTB8TC~~ByeT llOCJI8~0BaTeJI:bHOCTH ]) \= ]) 

(eM. PHc.2). B cpasoBwc nJiocitocTax l )(, "><
1

) \..,\ lj, ji) ') 

I J~ \ cl~ 
r~e ')< = c.. v,. - - HCllOJI:b3YIOTCa e~PIHHUhl OM 

c\ t (J - J. ~ 

H pa~. Pa3M8phl SJIJIHllCOB B Jij)OCCOBepe Bbipa.JitaiOTCa qepe3 xapaitTe-

pHCTHqeCKYIO ~mHy X 13 ,~1 

(7) 
) 

- pasMephl noJiyoce~ 3JIJIHnCOBo 

B xpoccoBepe, nonyqaiOmeuca sa JIHH3o~, pasMepH snJIHncoB 
I l 

onpe~eJiaiOTca napa.MeTpaMH X"' "i X v • YBeJIHqeHHe xapaxTepmc-

THqecxo~ ~JIHHu sa~aeTca napa.MeTpo 14 ~ : 
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(8) 

Benm,uma y CBR3aHa c ochrq:uw: nm~e~HHM yBeJIH'tleHmeM 1'1 
COOTHOWeHHe:M 

MaTpHna nepe~a't!H ~a: ny't!Ka c s~aHHUM 

eTCH B BH~e 

T= 

(9) 

3anHCUBa-

(IO) 

r~e 'f- npOH3BOJI:&HU~ <Pa,30BUtt yroJI, C1IYJ!ta.tnH~ ~Sl OOHCaHHH 

aJIJIHnca H306paxeHHHo 

PaccuoTpHM Tenep:& cne~YJO~YJO s~a'ly. ITycT:& sa,D;aHu BXO~Hoe L( 

H BNXO~HOe paCCTOHHHR ]) , KOTO~Ue B 06~eM CJiy'tlae MOryT 6UT:& 

pa3JIH'qHUMH ~g pa,D;HaJI:&HOit H BepTH:RaJI:&HO:A TIJIOCKOCTHe .l{aHU Ta!Oite 

• Tpe6ye!CH HaitTH napaKeTpU KB~pynoJie~, 

npH KOTOpHX KpOCCOBep nyqKa nepexc~HT H3 TIOJIO~eHHH Ha pacCTOHHHH 

U TI6i>e~ JIHH30it B TIOJIO~eHHe HE. paCCTOHHIUI ]) TIOCJie JIHH3U. 

EcJIH reo:MeTpHqecKHe pasMepu KB~pynoJI:&Horo TpxmneTa L H ~ 

38.,1J;aHu, TO OCTaeTca ~Ba CB060~HID: napaMeTpa - ~eCTKOCTH KBa~py-

nOJie~ KI H K2• 

3anmweM MaTpHnu nepe~aqm B I~H~e: 

\ d-."" ~ ... 1- \ I ~-'1~ T = I \ l--- ! 

'- \ A,., ,l_~J " -h '' 
~-\"L \ 
) l 

(II) 

\ ~>'.l'l... , 
) 
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r~e aneMeHTH MaTpHU ~~ , ~~~ - HBBHIDTCH ~YHKUHHMH TOBDKO 

RI H R2, ecnH reoueTp:m:a TpHnneTa qlHKCHPOBaHa. JV!a Toro, t~Toc5s 

nepe~aqa KpOCCOBepOB npOH30mna B oc5emx nnOCKOCTHX B COOTBeTCT

BHH C (IO), HeOc5XO~HMO BUllOBHHTD cne~YDmHe ycnOBHH 

(I2a) 

(I2c5) 

(IJa) 

(I3c5) 

9 H 

(I3a) 

IIpH aToM s~ecD ~a oc5muocTH ;tonycKaiOTCH pasn:m:quse 3HatreHHa 

~ B ~Byx llBOCKOCTHXe PH3~enHB (I2 a) Ha (I2c5), H 

Ha (I3c5), nonyqHM: 

~-\:t. d-.l.'l.. - (I4) 
d-.~1 -d-..,, 

~-\')._ y ).'l_. (I5) --·--- --
~~\ ~"-\ 

AHaHOrHtlHO H8XO~HM COOTHOmeHHH 

(I6) cJ..-\l_ d.\_., 
-·-------
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f-\1).. J·\-\ 1... 
(I7) - ')( v) -~ ~ h -

~~\ ~')..J.. ' 

r ,ne "/-.. '"t,", 1 ~"' - xapaETepmcTH1teCKI~e pa3Mephl 3JI1IHnca BO 

BTOpOM EpOCCOBepe. 

Hal,neHHOe ,n11Sl ypaBHeHHit (I4) H (I5) pemeHHe (K1, K2) COOT

BeTCTByeT nepe,naqe !tpOCCOBepa B Ot5en llJIOCKOCTSlX ,n11Sl 3a,naHHHX 

napaueTpoB nyqKa Ha Bxo.ne 

onpe,nenaroTca 3aTeM H3 (!26) 

nyqKa Ha Bmco,ne X -cJ v, + ~<~ 
(!6) H (I7)o 

H (!31~}. EcJIH :m:e 3a,naHhl napa.MeTphl 

, TO pemaiDT CHCTeMy ypaBHeHHI 

O,nHH H3 cnoco6oB pemeHHSl c~TeMhl ypaBHeHHit (!4), (I5) 

3aK1IID'IaeTCSl B CJie,nyromeM. Bhi'IHC1ISlDr 3HaqeHHSl OTHOmeHHa (!4) H (!5), 

3TH 3Ha'leHHSl HaHOCSlT B BH,ne rpa~HKOB KaK ~yHKnHH KI npH pa3JIH'l

HHX 3HaqeHHax K2• B nnocKocTH (K1,-x2) npoH3BOJibHhltt nyqoK H3o6-

pazaeTc~, npaMo~, napanneJibHO~ ocH K1 c op,nHHaTo~, paBHO~ 

( - "'/ ~"' ) • ToqKa nepe ceqeHHR 3TOi! npSIMo~ c HaHeceHHhtMH KpH

BhiMH COOTBeTCTByeT nape 3HaqeHHi! (K1, K2). B pe3yJibTttxe B llJIOC

KOCTH (K1, K2) llOJiyqaeTCSl KPHBa~, KOTOpaa COOTBeTCTByeT pa,nH

aJibHOI (BepTKKa1IbHO~) nepe,naqe KpOCCOBepa ,nJISl nyqKa C 3a,naHHHMH 

napaMeTpaMH. TOqKa nepeceqeHHa ,nEyx KPHBhiX B nnocKoCTH (K1,K2) 

,nJISl pa,nHa1IbHOI H BepTHita1IbHOit llJICCKOCTel ,naeT Tpe6yeyse 3Ha'le

HHH JK:eCTKOCTH EBa,npynonea ,nJISl nepe,na'IH KpOCCOBepa O,nHOBpeMeHHO 

B ,nByx nnocKocTax. 3HaqeHHe YBeJIH~reHHa ~ uaxo,naT npa:u:I:WH 

BhlqHC1IeHKSlMH. 

PacqeT o,nHoro EBa,npynoJibHorc~ TplmneTa c cmweTpH'IHhiM pacno-
' noxeHHeM Bxo,naoro K BNXo.naoro :ItpoccoBepa Ha'lHHaeTca c Haxox,neHHa 
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B cPyHKrtHH OT ( \('\ L )2 Ha HHTepBaJ[e 3Ha"t~eHHI OT o,OI ,11;0 

c maroll o,oi. Ifapa.ueTp (K2 l )2 m:suenaeTca ox 0,6 ,11;0 1,6 

o, I. IIpm: 3TOU: \A :: D .~ :10 CM J l ~ ~ t·J-A ) s :-: i, S" WA. • 

l. 

2,00 

c ma.ro:u 

MaKcHMa.n:&Hoe sua.-qeum:e, 

104• Haxxouy 3Ha"t~eHHD 
KOTopoe xor npHHHKaT:& X· , paBHo 

'-h 

(~ L )2 cooTBeTcTByeT O,D;Ha Kpm:Baa .ltJIH 

PaAHa.n:&Hol ~OCKOCTB~ H ,D;Be RpHB~~ - ~a BepTHKax:&Ho~ nnocxocTH. 

B nnOCROCTH (K1, K2) nony-qa.~TCS ,D;Be_ TO'tlKH nepeceqeuu, O,D;Ha H3 

xoxopHX naxo,D;HTCSI npH oqeu:& 6on:om~tc 3Haqenm:ax K1 H K2• Bl:l6Hpa.I)T 

KaK npaBHJIO nepBOe pemeHHe 1 KOTOpO~~ COOTBeTCTByeT MMHM Hanpaze

HHm.t:. Ha pm:c. 5 npm:Be.IteHH KPHBHe J Il1IOCKOCTH [- x:) l\L
1 
L)l] . 

r ~ ~] J 

a Ha hc.6 - B mxocxocTH : - '/" , l 'i-1 L) ~ 
:t 

MaKCHMaH:&HOe 3Ha'tleHHe 1 KOTOpoe MOJ:~T npHHHMaT:& BeBH'tlHHa x~~ 

Ha aTHX rpa<Pm:Kax, paBHO I03
o Ha PHc. 7 npHBe,D;eHH KPHBHe B 

r '2,. -,l 
nnocKOCTH L <...'i-.L), l \L.).L)-J II}H =0• I\OOp,IJ;HHaTH 

,D;Byx Toqex nepeceqenm:a paBHH: 
'.t. ') 

I) l \L, L) :: 0
1 

\jl. 
1 

<.. V .. J.. L)·- .::: i
1 

-~~S'"" ~ 

2) (_ '? "\ L ))· :: iJ i) 2; I 

3TOT npHMep COOTBeTCTByeT ToqeqHOMy HCTO'lHHKY• CpaBHeHHe C pesyn:&

TaTaMH pacqeTa, nonyqeHHHM B pas,IJ;ene 2 ,IJ;aHnoro oTqeTa, roBopHT o 
L ~ 

xopomeu: coBna,IJ;eHHH OTBeToB: l ~ 1 L ~ Tu'-i :: o, 9 a , l \L~ L)T04 := i, ~~ 
~ 1 

Ha pHC o8 ,IJ;aHH 3Ha'tleHHSI l \<.1 L )~ ) l 1£.1. L)" H 

noTeHrtHMOB Ha aneKTpo,IJ;ax ,D;BSI nyqROB C Ba'l8.1aRJm /(~ 11 OT 0 ,IJ;O 30. 

TO'lHOCT:& H3BOXeHHNX BHme rpa<PoaH~HTH'tleCKHX pacqeTOB OrteRHBaeTCS 

B .;:t 2%. 
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B. Pacqex .n;Byx KBa,D;pyno;rbHWC xp:annexoa 

CHCTeMa H3 ,Il;ByX EBa,D;pynOJI~HlllX TpHnJieTOB ll03BOJIHeT 60Jiee rH6-

KO npOH3BO,Il;H'r~ COrJiaCOBaHHe, 'raE Et:lK B Heti m.~eeTCH ,Il;Ba CB060,IJ;HlllX 

napa.Mexpa: paccxoaa:ae Mex,IJ;y BlllXO,IJ;::u& KpoccoaepoM H nocne,IJ;Hli'IM 

KpoMe sxoro,npoMexyxoqaue xpoccoaepu Moryx Haxo~x~ca B pa3JIHq

HHX ITOJIOl!CeHli'IRX ,Il;JIR pa,D;HaR~HOH H aepTHKaR~HOH llJIOCKOCTeH. 0603Ha

qm.l qepe3 l) \'t. H ]) w pa."ccTORlJ~H Mex,IJ;y npo:Me:xcyxoqHbtM Kpocco- , 

aepoM li'I nocne,IJ;HHM sneMeHTOM nepaorJ Tpli'InJieTa ,IJ;JIR pa,D;HaJI~Hott H 

aepTHKaJI~HOH llJIOCKOCTett, COOTBeTCTBeHHO (Pli'Ic.9). AaaJIOrHqao, nyc'!~ 

U :t '"(_ H U :t.v - paccToaua Me:m:,IJ;y npoMexyxoqablM Kpoccoaepou H 

nepBUM sJieMeHTOM B'!Oporo TpHnJieTa, COOTBeTCTBeHHO. ITpH 3'r0M 

ilOJIOl!CeHHe BXO)l;HOrO H 

BUXO,Il;HOrO KpOCCOBepa ,Il;JIH pa,D;HaJI~HO~ H BepTHKaJI~HOH llJIOCKOCTeH 

COBlla,IJ;aJOT: u ... = U-~,'{.= Uw ::.1.0c.M) -:D,_=])-:l'i..::}),l.V:: 1i~5c.l'-l. 

ECJIH ,Il;JIH pa,IJ;HaJI~HOH llJIOCKOCTH nepBHH TpHnJieT HMeeT llOCJie,IJ;OBa-

TeJI~HOC'r~ SJieMeHTOB ~~] , TO B'!Opott TpHnJieT xapaKTepH3yeTCH 

nocne,IJ;oaaxen~HOCT~\-0 ~ ])\= . 

ITocTaaJieHHaa 3a,IJ;aqa pemaexca cne,IJ;ymmKM o6pa3oM: 

BuqHCJIHeM MaTpHUH nepe,D;aqH nepaoro TpHnJieTa ,Il;JIH pa,D;HaJI~HOH H 

BepTHKaJI~HOH TIJIOCKOCTett: 

i 3). I I ~' ( \L\ L) 1. s~~~~ L) \ ~ l--c.. =- :\~ 
~1 

I 0 \L-1 '> ·~ lit~ L) vh(\L1 L) 

I I I V:.~ s UL l. L) 
-1 

i. s \ v_ s,,.,L\L:l.L) ll.c) \ .l. 

I \ y X 

I (:) i_ \ - 't). s\"' liL)_ L) l:..() S (_ \L 1. L) 
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y\ :\~\ 
d (_\L" L) 

-1. 
~\..l'l'il) -i. \L, 

I ){ 

Cl \L" s'?, l Y-1 L) " L I \ u, L¥-1 ) 1 

\ -i. 1> I \ t.o S(._\1-, L) ;_ S;•li<-,L) \ 
..,.... '?., 

\ - l -\V , 'f.. 
IV- \ 

i. I -\L"\ ~ ~"' l ¥.-1 L) 
\ t.-o~ l \L, LJ I 0 

\ ~ l'?,._L) ~"- s ~ l\L ,_ L) I \ 
1. :\ ~\ 

'1. 
I 

\ \(.~st llL,._L) & L)c!.:>..L) \ 0 

\ c..oSl\L 1 L) 
--\ ' 

\ " UJ ! ~~S\Y\l\L1 l) 
"!-.\ ~ I 

\ -\L ... '>~"'-l'L~l) I 
\ eos llL1 L) \ 0 

a Ta.Ia:e EOM6HHaUD 3JieMeHTOB MaTpH::X: 

~-\'). ~'ll. ::: 

lJ--1 J'H 

') 
I ''-

'!-- 't) ~h 

'l.. 

- "'.,.v ~'" 
' 

:> 

~J cl1-\ d.n 1.. 
-

d....l.-1 d..J..l.. 0 

' 

1 
s, \ ~ )( 

Cl ...... I 

(_'d... 1.) 

'f.. 

~i'. ~1~ \ 

J,_,_J -
J1.-t , 
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) 2 OT O,OI ~o 2,00 c maroM O,OI npH 3Haqe

HHSX napa~~etpa ( \L:l.. L )2 OT O,I ~o 2,0 c maroM O,I; a 

Tata;e napa.MeTpOB ]) A."Z.. v OT 5 CM ltO 35 014 C marOM 5 CMe 
) 

llpH pacqeTe TpHnxexa 6uno BH6paHo 

'f.....,_
1
'J,-:...n •IO. Ha PHc. 10 npHBe~eHH KpHBHe, COOTBeTCTBYJllllHe 

'/.. ;_"'"' = i 0 , B nxocKoCTH '[ c '~--~ L)·:t.., l )L~ L)'l..] ,IVIa pa3-

})-\'-c..V • 
) 

lanee BHqHcxaDTca MaTpHUJi nepexo~a ,IVIa BToporo TpHnxeTa 

1 
I c..oc;, l V.1

1 
L) ·1 · I ! l 1. j)~\~ l ~ I s. \ ~ l \l1 L ) 

T-c... - ! 1 X - ; 

I - )L~ ~'"' c \L1
1 
u 

l I i () -1. C.(;)S \l~ l) ! 

\ \ 0... l't; L\ 
-1. . . I \ 

1._ s - S.~l\L 1 L) 1 
)(.' '· 

'f. 
I 'I- :l., 

a, '- ~~-~ L) I ')( I 

0 L\ I 0 I 
1c.:l.. S.'h l"-:1. L) 

l 2.4) 

\ 
SJ 

I \ . I 

I 1- c..os l 'i1 L) -,Si'-\l\L 1 L) 
'1- \l1 

'/- \ X 
0 

\ . 
cos l 'K-1

1 L) \ - \L1 S1 "' (_ \l,1L) 

\ 

I 

l,~ \ ~ I -i u 1.'<. I d.'\-\ -\ --
l \ 

I 
0 i J_ d.~l.. ) 

:l...\ 

i 

I -t 
...\ . \ 
..., Sl'v\ ll< L) 

'1- i 

I c 

s \ \ 
-~ \ X \ 

\L I 1. . 
:l.. 
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\ ~ I 
-'I S ~ <....\L 1

1 
L) -\.. 

$ \ 
UL-1L) ll' 

\ 
i X y. 

I ~ I c.~(_~11L) t:; '1- \L1 S ,CJt.1 L) 

' ~~,~ \ i. u,v \ 
= \ 

l~-~ 
I 

~~L t 
(25) 

0 i ~21 

(26) 

\ I 

3>-\').. ~~~ 

}~, ~~~ 
(27) 

1 . :{. 

l 'i1 L) 
' '-l 

l \C.'l. L) Te xe, t:LTO H .ItJI.S: nepBoro 

H311:eHa:eTca: B npe,n;eJiax oT 5 c:M ,n;o TpHnJieTa. BeJIHt:LHHa ltl. l. v 
' 

35 c:M c maro:M 5 cu. 

){J'Ut BiiXO,D;HOrO KpOCCOBepa C xe.paKTepHCTHt:L6CKOI J(JIHHOit, paBHOH 

r :t 
Ha PHc. II .n;aHH xpHBHe B nJIOCKOCTH L l 1(.1

1 L) , 't I' •20, 
:!\~ 

l \L~ L )J.. ] J(JI.fl pa31!HliHHx U J.. "t, v , 

Ha PHc.IO H PHc.II m.t:eDTca: napH KpHBKI, ROTOpHe llOt:LTH TOll:-

,n;eCTB6HHH ,llJI.fl BC6X napa.M:eTpOB }) 1£ lJ • 0HH COOTB6TCTBj'DT He

YCTOittiHBW pemeHH.S:Mo Ha pHc. 12 )taHH naHHH3mHe xopomo paa,n;eJieH-

[ ~ ~] 
HI:le TOt:LKH nepecet~eHHi B llJIO CKOCTH l ~'~ l) , \. "-~ l) 

npH pa3JIHt:IHJJX J)<\'1. H ])"" H B llJIOCROCTH [ l \< L)1., C'K..~ L):tJ 

npH pa3JIHliHHX U).."t. H U'l.v • ki3 OTOro Ha6opa TOt:LeR CJie,n;yeT BH6-
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paxD TaRo~, ttTodH npoH3Bexeume yBenmtteuml nepBoro H BToporo 

TpHnneTa paBHRHOCD 2 : 

J{JIR BCeX OTOdpa.HHHX TOtteR dWl H BlittHCHeHH ~ • H3 pHC • !J 

BH,lUIO, ttTO BeJIHttHHa ? "t, OOttTH HE: 3aBHCHT OT OOHOJJteHHR npOMeJB:y-

TOttHOrO RpOCCOBepa B BepTHKMDHO~ r:JIOCKOCTM. AuMOrMttHO BeXeT 

ceds BeHHttHHa ~v • Ha PHc.I4 xaHa 3aBHCHMOCTD npoH::~llexeuHI 
I l 

~"t.· ~,__ H ~" ~v BdJIH3M 3HatteHHR 2 C1T · BeHHtlHHH D"'t. H Dw, cooT-

BeTCTBeHHo. TottKH nepecettHHR c opximaTol 2 XBDT tpedye:uue noHo

:ateHHR npo:MeltyTOttHLTX RpOCCOBepoB • 'J:amn.t odpa30:U: }) -1v •24, 5 CK , 

-n ... '(.. •27,5, OTKyxa U'l.v =I5,5 c:u, u!t."t, =12,5 CMo 

C noMOutD:D rpacPHROB ua FMc. IO H Puc.II uaxoxmu 

l\L~ L)1 
:: o) ~·~ 

l't..,1 L)'l..= o)<1?,b' 

HJIH 

')_ 

l "-:>... L) :: 1..) 'l ~ ~ 
I 'l_ 

<.. \L:J.. L) :: 1..) ~ 1 5' 

4. BHttHcHeHHe orHd8Dutel nyqJta. c 3aXaHHm.t 

~ttUCIK 

:BIAHCJieHHe KaKCDMDHtiX pa3:U:e}OB nyttKa B nonepettHHX WlOCROC

TSXt onpe~eJiae:u:sx ~p:u:ol orHdanlel, npoH3BOXRT B TepMHHax napaMeT-

po B 3JIJIHnca R u. \=- ( Pmc. I5) , r xe 

(28) 

J{J!a npSDioro 3JIJimnca, t.e. B Kpoccosepe, \==0 = o , o.. R coBnaxaeT 

C xapaKTepHCTHtteCROI xnHHOI• llpH ~BHEeHHH ttaCTH~ OyttKa B CBOdOX-

HOM oT noJiel npoctpauotBe napa.MeTp R ue H3:ueuseTcs, B To 

BpeMR KaK napaMeTp b OCTaeTCR HeH3MeHHHM npH npOXOJJtXeHHH 

ttaCTH~ ttepe3 TOHKYD JIHH3Y• 
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3KBrtaac ny~xa no onpe~enenHD paBeH 

CC.=Qi£. (29) 

0rH6ammaH ny~Ka B O~Oit H3 nBOCKOCTe~, HanpHMep, 

HaeTCH COOTHOmeHHeM /S/ 

" y, i ", onpe~e-

-':l.. j"'/'l 
xs :: 'z.cQ + ~-\ 

'n..Q.Ji.. L \2. I . ' 
(30) 

r~e S - TeKymaa KOOp~HHaTa B,D;OCl: OCH ~ • Ilapa.Metp:a R H · 

-~ H8XO~HTCH H3 3BeUeHTOB MaTpHUH nepexo~a ~a ~aHHOrO S 

(31) 

I=~ Q. ~ J..,~ J., -t- c '\. + ?-.J.,~ d.,,) c ~J + 
\.. 0 

(32) 

-t- J.., J.,. l R. + ~] ~ , 

r,D;e Ro H \-o - napauetps ua~an:onoro 3BHHIIca, npHt~eM ~.,-:. o ·, 

TaR KaK Ha'tiM:DHHit 3BJIHnC npHKO~. ] 3TOM CH~ae COOTHOmeHHH (31) 

H (32) ynpomaDtca: 
't . -1. 

\} - ( d-.':L:t + J."l.. ~ \ 
'!'- - :l.~ 0) 

\ Q_o / ) 

Pac~eT orH6anme~ 6sn BHnoHueu ~a ny~Ka c aMHTTaucou 

i•10-2 cu.p~ • 100 MM up~. lHH fi1't~Ka c npotoHOB c aueprHeit 

10 K3B 3TO COOTBeTCTByeT 3MHTTaucy, paBHOMY 1,cu.p~. (aB)1/ 2 

(33) 

(34) 
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B oCS:wiHHX oCSosuaqeHHax. IIyqox npoToHoB c X ~ V\ • 10 CM/pa.,D; 

nponycxaeTCJi qepes CHCTeMy H3 ~Byx TpMnAeTOB, paCClJHTaHHyiO B 

npe~H.ItYDleM pas~eneo Haqan:&HHH xpoct~eBep pacnonoxeu aa paccTOJiHHH 

20 CJ.I OT CHCTeJ.ILt RBa,lij)YfiOAett. KoHe 1tHHti RpOCCOBep C X1~1-\ •20Cl4/ 
pa.,D; 

pacnonozeHHLtH Ha BXO~e B uea~ynOAI>GHHti sasop, OTCTOHT OT ) 

nocne~Hero RBa.,D;pynona Ha paCCTOJiHIDI ~1,5 CM. B COOTBeTCTBHH C 

COOTHOmeHHe:M 

(35) 

HatlM:DHHH p~HYC nyqxa paBeH 0,32 CM, a H8tlaA:DHHH yron pacxo~H

MOCTH paBeH 3,2•10-2 pa.,D;. Ha BHXO~~e pas:uep nyqxa paBeH 0,44 c:u:, 

a pacxo~HMOCT:b 2, 2· 10-2 pa.,D;. Ha :?HC. 16 npHBe~eHH orHCSa.DmHe 

U)"IKA ~a pa~HM:DHOH H BepTHKaA:DHO:~ ITAOCKOCTeH. B pa,lUiM:DHOtl 

RJIOCKOCTH llaKCH:tiaA:DHHtl pasMep, CSJIH!3KHft K anepType RBa.,D;pynona, 

~OCTHI'aeTCSI B cepe~HHe nepBOrO TpHllJieTa, a B BepTHKM:DHOH RJIOC

ROCTH - B Cepe~HHe BTOporo TpHnJieTa. BH~Ho, tlTO 3MHTTaHC nyqxa, 

paBHHI 10-2 CM •P~t JiBJIS:eTCJi npe~e;t:DHm.t ,ltJISI BHCSpaHHOH aaepTypLt 

RBa~pynoneH. TIOBHmeHHe 3l4HTTaHCa ~)HBe~eT K nona~aHHD t~aCTHn 

Ha aJieiC:pO~H. Cne~yeT OTKeTHT:D, q·ro nOCKOJI:DKY B pact~eT RBa.,D;py-
l..\ec7 

ROJieit BXO~SIT TOJI:DKO xapax,epHCT~~ ,ltJIHHH, TO ~aHHaSI CHCTeMa 

npHro~a .ItJISI cornacoBaHHSI nyqxoB c pasHm.tH 3MHTTaHCaMH. Pasuep 

OrHCSa.DmeH npH 3TOM YBeAHtlHBaeTCSi ll)OnopnHOHM:DHO KOpHIO RBa.,D;paT

HOMy H3 3MHTTaHCa. 

5. Pact~eT ~e~exTopa - -
TiytlOR npO'!OHOB, oCSpasymmHH RpOCCOBep Ha BXO~e B Me:z:~ynOJIDC

HllH sasop, nona.,D;aeT B uarHHTHoe no.'le B~ •11902 rc, H O'!KJIOHSI

eTca B Me~HaHHYJ) nJIOCKOCT:b C llOMOil\oiO 31IeKTpOCTaTHtleCKOrO 3BPKMa. 

3HeprHSI npO'!OHOB paBHa 10 R3B ( ~ •4,6169•10-3; 

'1..- •1,3841•108 cu/cex, } ?-. •2,1316•10-5). 
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Hanpsmennoct:o sneKTpHllecxoro nona n 36.30pe 0,5 cu paBHa 

E•20 RB/CM• 

l{ns:I pac'tleTa ,D;ecpneRTOpa BN6epHM ROOp,D;HHaTHYJ) CHCTeMy C 

Ha'tlanoM B TO'tiRe nepeceqeHHS! neHTprui:OHO~ OCH nyqKa C nnOCKOCT:OD 

ceTRH .rce~exttopa (PHc.I8). Hopuan:o K nnocxocTH .rcecpnextopa o6pa-

3yet c oc:oD -x. yron cL. 

Pac'tleT Be,D;eM no cxeue, pa3pa6otaHHOII Xa3eBHH,D;ycou 161. 
l!lcnon:o3yeM CHCTeMy e,D;HHHU Clh Ilpe,D;II03IaraeM, 'tiTO 'tlaCTHnN Ha'tiHHa.DT 

,D;BUeHHSI H3 HeKOTOpOI TO'tiRH B OTBepCTBHH MarHHTa, r,D;e nonSI HeT. 

Ha'tlaJI:OHOe COCTOS!HHe qaCTHUN OnHCID3aeTCSI meCT:OD KOOp,D;HHaTaMH: 

H KOMnOHeHTaMH HM-

nyn:OCOB y,co , ~~o ., ?~o • IDl,D;t~KC "0" 03HaqaeT Ha'tlaJI:OHOe 

nonoxenHe, HH,D;exc I - BXO.rt B Kpae:3oe none, 2- BHX:O.rt H3 xpaeBoro 

nona, 3 - Bxo.rc B .rcecpnextop, 4-BHXO.rt H3 .rceqmextopa, 5- BXO.rt B 

ycROps:ID~HI npoMexyTox. Uentpan:ona~ tpaextopHs:I onmcsBaeT .rtBHEenme 
i'~ 

qacTHUN c X.c:.:::~c.==O , Pxc=p4~=o u P~c:.::--p.,.::-(2V\'IeVt>), I 

B BlltiHCneHHSIX paCC:U:aTpHBaJOTCSI TOn:OEtOn&JUCJIUJ.HB8 TpaeKTOpHH, t .e • 

TpaeKTOpHMt 6nH3KHe K neHTpaJI:OHO~. 

J)BZ88BI 'tlaCTHUN OnHCNBaeTCff CHCTe:u:ol ypaBHeHHI 

\'\\ J. 't_: = e ~y. + ~ ( J.~ ) \j - e ( ~{) ~ j 1 
' I J -t.'L d. t r. c\ 

1 

''I 

e.(d't\~ I c,\x_ \ ~ ~ 
VY1 c\ ._'tr ::: -e.\- i: 

.. --

J:t) 'i- I 

J--\:.).. " .:H.) , I 
' I 

(36) 

\'\\ v\1..-:t. et: +~Cc.\x)~ - e ( '~~) ~ )< • J --
o\ -\:.).. -l. c\~; J 
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'L ::: '2. ~c -t = UJ t (37) 
1\, 

H HOBHe 6e3pa3MepHHe KOOp~HHaTH 

~ \.j 'j- I- ~ 
~::: 't..' ",.:: ~) -c.-"(_ 

() _ p-,c i: \'\1 ( C.~ X ~ 
'; ~ - p.o p .. ' d-t) 

(38) 

p - P:e ::: ~ ( c.~?: ~ 
t - ~0 p.. ' d-\: j • 

Y)UBIRU. ~DIIlU S&llllCIIBUTCll 

ct '/- p)( 
-~-

c~'"t ) 

a\ p" - (~1!\P- ( ~~) \)" + A\/" c.osd-----
J..'\: \.) ) d- J) 

) 

:.:>., ~0 

c.\"( - P. -
J't' 'j ) 

(39) 
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IIpH aTou no11e B ,n;eqmeitTope anr:poitc:m.mpyeTca cne.n:ynll\HM 

o6pa3ox: 

(40) 

3HalleHHH ~){ H 8>) 3a,n;a.IOTca xapaxTepox H3MeHeHHa B~ B.D:OJI:& 

OCH ~ • Ecnm orpaHHliHT:&ca nepBilMH liJISHaMH pa3JIOX8HHS, TO 

~')( _iX d ( ~-i /g,J 
..... --------

\jc ?.. o\ ~ 

V-> cl (I?J~ I ~J 
(4I) 

-~ :: - ~\I ---
\)...) c 

')_ J ~ 

qac~nu~a, .n;BUYJJtaaca H3 HallaJI:&Hol Totntm ( :Z = l () ) '"C .::: 0 
() 

) 

B,D;OJI:& :USHTpaJI:&HOI TpaeKTOpiUt, ,D;OCTJfi'aeT ItpaeBoro fi0118 npH -i_ • ~, 
:1. 

e "' •e eu,.. '"'~ - c--- "~'- - ' 
1 n cvon'L y •o•• B MOM H.a. Bp Jil ., \..-t- \..'\- '-o- ;::::.

0
·- !:.1. 0 A .ult B 3.a. & 

• 
IlpOH3BOJI:&H08 ,D;BUSHHe trepe3 :~Ty 06JiaCT:&, CB060,n;Hyn OT fiOJISI, 

OfiHCHBaeTCSI BHpaESHHSMH 

'f-.'\=="'/-.,. +\::_t Pxo vt<i~ pi(O ., I 
v '{o \'1-- \) 

pj1::. ?jQ ) 

l 
I -\ :::. -\- '-+ ~'-1 ) 

(42) 

-:z't :::. ?.:. --~~ p -t-1= P~ ) -0. 

Ilpe,n;nOJIO:IIDlt liTO 06JiaCT:& xpaenoro fiOJUI HaCTOJI:&KO KOpOTKa, 

qTo noJioxeume qacTH:U ua BXO,Jte m: ua Bmco;te H3 aero ocTaeTca uem:3-

u:euai:D4. O;tsaxo, ecJIH aTy o6JiacT:& HI~Jli3a cqHTaT:& npeue6pexoo xopoT· 
\( 

KOit TO KOJ:BO npH6JIDeBHO npHHSIT:& t liTO \6 Citalll006pa3HO JB8JIJIIllHBa
t:-
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eTCS OT 0 ,]tO • 
Ha IOmJJI:DC 'laCTHI:(H OKa3HBaet BliHSHlle B3aiDlO,lteiCTBHSI BeptHKaJI:DROrO 

onyJI:Dca Pe c nonepe"CJHHMH KOlllloneHT8llll Rr H B 'iT • 

HHterpHpOBaHHe ypaBHeHHI (4!) IIO CieCKOHe'CJHO MaJIOMY HHTepBMY 

,1taet cJie.lYD~~tRe cootuomesms: 

(43) 

B aToK npHOJimteHHB V--l.:t ue o~~JIH'CJaeTca OT ?i~ ::: P~o . 
B CJie,ltymutel 00JiaCtH, IIpOCTHpallutelca OT xpaeBoro IIOJI.S: ,ltO 

BXO,lta B ,ltetpJieKTop, MarHHTHOe none UOCTOSHBOt a aneKTpHqecxoe 

none OTCytCTByeT • IBtepBU no "t 

pHH paBeH 

,ttns ' .• 8HTpaJI:DHOI TpaiKTO

t TaR KaK 3Ta TpaeKTOpHS 

nepecexaet nepe,ttRilll nnocxocT:D sepRnJia 

/ - 'X - 0 - - --<- ~ ~ • 

,ltJI$1 ,ltpyrHX 'CJaCTHn, KOTOpHe ,ltBHXytCJI IIO cnHpaJI:DH!D4 opOHTaM, HHTep-

BM no 't OTnHqaeTC$1 OT '\::.;_ Ha BenH'IHHY 6'tc\ • kfcnp.I:D3YS 

~ xax napaueTp H pemas (39), nonyqaeu 

fp&eE!OpD OnHCHBaJlTCSl CJie,ltYJ)lltH14J4 Bspa.JJteHHSW:H, r ,lte OCTaBneHH 

TOn:DKO nHHeiHHe 'IJieHH IIO KOOp,ltHHaTlW 



-22-

"\ 
! 

(45) 

lBHxeHHe ~acTH~ BHYTPH ~eqmextopa npoHcxo~HT B nocTORHHHX 

sneKTpH~eCKOM H MarHHTHOM llOBRX. CHa~ana BH~HCBHeM HHTepBan 

e---
ly '" H yron HaxnoHa 

sepxa.n:a ~ • Ll3 Tpe6oBaHHH napa.JUieB:&HOCTH fiBOCKOCTH ~eHTpaB:&HOit 

opdHTH Ha BHX0,1tB ,neqmeKTOpa H nne CKOCTH ( 'X.> (r ) , cne~yeT, ~TO 

-1_ 

~""':: \ 0_'Y_" s~"J-l 
L ]) -J (46) 

To~Ka Ha B&xo,ne pacnonoxeHa B nBOCKOCTH ,neqmeKTOpao3TO ,naeT COOT

HOm8HHe 

Ll3 3THX ,nByx ypaBHeHHit Haxo,nHM COOTHOWeHHe 

A ·""- - -\ (""'- ':l \ ~ 
·.\.-.- e..c.<; """'- i ~..., ~~ d... ' 

O!Xy~ nony~aeTCR TpaHC~eH,neHTHOe ypaBHeHHe ,nnR Haxox,neHHR 

yrna d-., 

(48) 
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(49) 

(50) 

ilOCXe STOrO KOXHO HaiTH KOOp~MHaTH qaCTH~ Ha BHXO~e M3 ~e~eETOpa 

\D 
)<. '-\ :: 

(51) 

I 

j 
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B (50) H (5I) OCTaB119HH. C1Iarae:MHe, 1IHHeitHHe 110 KOOp,ll;KHaTe H 

t:""--
110 \...""" . 

UeHTpa1I:bHJie TpaeKTOpHH BIQ:O,ll;SIT HS ,D;eqmeKTOpa 110,ll; yr1IOM G"" 

It OCH X. • • 

Me,D;HaHHaH 111IOCitocT:o pac11o11oxeua npH 

BH6epeM Tenep:b HOBYD CHCTeyY ltOOp,ll;HHaT ':>- "" ~ ) <1 ) 

HaqaJIOM B TOqKe BHXO,ll;a qaCTHn, ,ll;BHEymHXCH B,ll;01I:b neHTpaJI:bHO~ 

tpaeKTOpHH, KS ,D;eqmeKTOpa. Roop,ll;~HaTH 3TO~ TOqKH paBHJi 

v -
I -"{ 

(52) 

(53) 

~ 

0C:b ?. HOBO~ CHCTeMH ROOp,ll;HHaT napanJieJI:DHa OCH 73 , a OC:b ~ 

HallpaBJieHa B,ll;OJI:b neHTpaJI:bHO~ TpaeRTOpHH• YpaBK8KKa (5I) B HOBO~ 

CHCTeMe KOOp,ll;KHaT KMeDT BH,ll;: 

(54) 

,, 
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ITOCJie BHXO,D;a H3 3epKaJia qac~nruu OITHCllBai>T OKpYJIHOCT:b B ITJIOC

KOCTH ( x , ~ ) , pa,D;myc KOTopoR (lnpe,14eJISieTcJI mmyJI:r,co:u 
'.L L 1/.l. 

( \)')("\ + \) 'd~ ) • B HanpaBJieHHH ~ HMITYJI:DC OCTaeTCJi fiOCTOJiH-

0 HHM H paBeH \ ~~ • lBHEeHme no OKpJ,KKOC!B 3a,]4aeTCJi KOOp,D;HHa-

TaMH UeHTpa op6HTil: VI pa,D;HYCOM OKpYJ[BOCTH 

(55) 

0603Ha'IID4 qepe3 ~~ -=r-c s- :t -1 yroJI. ITOBOpOTa I1MITYJII>Ca 

qaCTHUll, ,D;BHEymeMCJi B,D;OJI:b UeHTpaJI.&HOM TpaeKTOpHH, OT TO'IKH BHXO,D;a 

H3 ,D;eqmexTopa ,11;0 . TO'IKH nepeceqeHH.'I nepBoro ycxopJIIOJJ(ero npo:u:exyTxa. 

TOr,D;a BepTHKaJI:bHOe ,D;BIUeHHe qaCTH:::( OITHCllBaeTCJi ypaBHeHHHMH 

(56) 

Ha~eM JiBHOe COOTHOmeHHe :ue:at,D;~r KOOp,D;HHaTaMH HatlaJI:bHOit TOliKH 

C HH,D;eKCO:M "0" H BHXO,D;HNMH napa:ue~~pa.MHe Koop,D;HHaTll UeHTpa OKpYJJC

HOCTH 3a,D;a.IOTCSI CJie,D;yYOIJ(HilH COOTHOIDEtHHHMH: 
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(57) 

MCnOXb3ya COOtHOmtRKI (42) (43) (~5) (51) H (57), H8XO~KM 

(58) 
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B HHTepecymmeA nac JtoBxperJCol sa;tat~e napa.MeTpDI (37) m.t:eDT 

cne~ynmKe snat~eHHH: 

--1. -+ ~ - i 
'-L= ;1. 1 '1-~4-\o -.M, A::- ~,o-=to·~- it) ~ J W::: 1.~~lfOi·iO ~ . 

Pemas rpatf>KqecKH ypaBHeHHe (39), a:axo~IDA: 

~anee H3 (46) onpe~enaeu 

Me~KaHHaa fiHOCKOCT:b HMeeT KOOp~HH.:\TY 

Koop~itHaTDI TOqKH BblXO,D;a H3 ~eqmeK'ropa I(66Tp8H:bHO:tt TpaeKTOpHH 

paBHDI 

HHH 
-x'{-::::: '11 ~c::,~.M , 4'\ ~ - 6) ~ 6 -..J.AJJ. , ~'\ ~ +, ·s -.M-M.. 

Yron Me:m:.n;y nenTpaH:bHo:tt Tpaex·ropmeii H ocLD :L paBeH 

(j ~:: - o) be 1 o. IIapaxeTpDI OKPYJCHOCTa nenTpM:bHOit TpaextopHH paBHDI 

X~=: 0 ) \(<-::: - iJ Ob'.l.<3 1..\.J\M XC:: 0 ) ~" ~- il., <3 -.1.\..J.A.. 

PaCCMOTplW: Tenep:b sqxpeKT pas•jpoca HaqM:bHDIX KOOp,D;KHaT Ha 

pa36poc BDIXO)J;HblX KOOp~HHaT • lipe~:lOHOJJCIDA, qTo TOqKa C Ha'tla.JI:bHOit 

xoop~miatol· l.. pacnonoxena na B:<O.lte B MexnoHIOCHDI:tt sasop, a 

none cxaqxoo6pasao BospacTaeT oT :~yna ~o MaKCHMMLHoro snat~eHHH. 

B Blldp&KROI C:HCTeMe KOOp,D;KHaT :f o ~ 1? i •4, 3413 

~PMY nyqxa Ha Bxo~e xapaKT·~pmsyeM 3Hat~eHHSIMH nonyocett 

3HHKITCa, KOTOpDI:tt .n;aeT KpOCCOBep Ha BXO,D;e B 3a30p C napaMeTpaMH 
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,Una npoBe~euma qHcneHHHX pat}qeToB B03:LMe:u: cne~YJOJllHe 9 Toqex 

C KOOp~HHaTaMH 

N ;<-~__ '{ :zi. ? pj1. p-li i. i<:l.. 

I 0 0 4,3413 0 0 ~I 

2 +0,3624 0 4?3413 0 0 -I 

3 -0,3624 0 4,3413 0 0 -I .: 
,, 
ti,: 

4 0 +0,3624 4,-34I3 0 0 -I 
•1:· r 
I'' 

5 0 -0,3624 4,34I3 0 0 -I 
:· 

6 0 0 4,34I3 +2,2•I0-2 0 -I 

7 0 0 4,3413 -2,2.IO -2 0 -I 

8 0 0 4,34I3 . 0 +2,2·IO -2 -I 

9 0 0 4,34I3 0 -2,2·IO -2 -I 

Ha BHXO~e uenocpe~cTBeHHO nocne yqacTKa xpaeBoro nona HMeeM: 

tJ y..,l. '{,:t I 
p)C').. pjl. Pi:t. "L:J.. 

I 0 0 4,34I3 0 0 -I 

2 +0,3624 0 4,34I3 0 -O,I8I2 -I 

3 -0,3624 0 4,34I3 0 +0,I8I2 -I 

4 0 +0,3624 4,34I3 +O,I8I2 0 -I 

5 0 -0,3624 4,34I3 -O,I8I2 0 -I 

6 0 0 4,34I3 +2o2•I0-2 0 -I 

7 0 0 4,34I3 I -2 -2.2• 0 0 -I 

8 0 0 4,34I3 0 +2,2•IO -2 -I 

9 0 0 4,34I3 0 -2.2•Io-2 -I 
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N Y-."1, "-<' ! p P'j; p 
I 1, "!::.1 )<~ 't; 

I 0 0 0 0 0 -I 

2 O.II55 o,I688 -O,I227 o,I688 6,572•I0-2 -I 

3o -O,II55 -O,I688 o,I227 -9,I688 -6,572•I0-2 -I ,i,! 

i:l 

4 -O,I688 O,II55 O,I794 -6,572·IO -2 O,I688 -I f' fll 
f!!l 

5 o,I688 -O,IT55 -0.1 I794 -2 -I 6,572•IO -O,I688 I . 
6 -2 -2 -2,05•IO -3•IO 2,I8•I0-2 -o, 7979• Io-2 2,05•I0-2 -I 

7 2,05·Io-2 3•I0-2 -2.I8•IO -2 0,7979•Io-2 -2.05•IO -2 -I 
8 -2 -2 -2 -2 3·IO -2.05•IO -3.I868•IO -2.05•IO -0,7979•I0-2 -I 

9 -3•Io-2 2.05•I0-2 3.I868•I0-2 2.05•IO -2 0,7979•I0-2 -I· 

ITocne BHXO~a H3 ~e~eRTOpa COOTBerCTBymmHe napaueTpH paBHH 

N )('I '{'1 
'( \) \)'34 p=l't "'Ly :["f 

I 0,5655 -0,238 -0,60I 0,8249 -0.5655 0 

2 0,68IO 0,0097 -0,7237 0,8543 -0,49!8 -0,2082 

3 0,4500 -0,4857 -0,4783 0,7955 -0,63!2 0,2082 

4 0,3967 0,0803 -0,42!6 0,9263 -0,3967 -0,0357 

5 0,7343 -0,5563 -0,7804 0,7235 -0,7343 0,0357 

6 0,5450 -0,2434 -0,5792 0,8372 -0,5450 -0,0043 

7 0,5860 -0,2326 -0,6228 0,8I26 -0,5860 0,0043 

8 0,5955 -0,268! -0,6329 0,8297 -0,5735 0,0253 

9 0,5355 -0,2079 -0,569I 0,820I -0,5575 -0,0253 

I' 
~~ 
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TenepL ua~eM pas6poc neuxpoE oxpyxuocTeH 

N 'f... c.. 
'-{' 

XC. l.·M..M.) c.. 
~ '-- '- .,u. o,M ) 'de..+ \'1.1 So ~(-AA.Jd 

I 0 -I,0629 c -12,903 0 

2 O,I8I2 -0,8552 2,129 -I0,382 2,52I 

3 -O,I8I2 -I,27I2 -2,129 -15,342 -2,439 

4 0 -0,8460 0 -I0,270 2,633 

5 0 -1.2798 0 -15,536 -2,633 

6 0 -I.0806 0 -I3.II8 -0,215 

7 0 -I,0452 0 -I2,688 0,2I5 

8 0,0220 -I,0978 0,267 -I3,327 -0,424 

9 -0,0220 -1,0280 -0,267 -I2.479 0,424 

~uo, qTo pa36poc ~eHTpOB OKpy,EHOCTe~ COCTaBnaeT ~2,7 MM 

no~ H ~2,2 )0( no -;)(. . 
-B CHCTeMe KOpp~HaT X.}~)~ HM:eeM: 

- v p)( p N ';( :J 
p~ I '- d 

I 0 0 0 I 0 0 

2 -0,0448 0,2696 -O,I227 ::>,9955 0,0765 -0,2082 

3 0,0448 -0,2696 o,I227 I,0045 -0,0765 0,2082 

4 -0,3I9I O,I67I O,I794 ::>,9880 o,I966 -0,0357 

5 0,3191 -O,I67I -O,I794 I,0120 -O,I966 0,0357 

6 -0,0139 -O,OI59 +0,0218 '),9984 0,0238 -0,0043 

7 +0,0139 0,0159 -0.0218 I.0016 -0,0238 0,0043 

8 o,0417 -0,0079 -0,0319 r,oo87 -0,0039 0,0253 

9 -0,0417 o,oo79 o,03I9 0,9913 0,0039 -0,0253 

I 
j,'' ,, 
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!IyCT:b BXO,l( B YCKOpSIDlllHI npoli:eJICyTOK HaxO,ll;HTCSI IIO,l( yrJIOM 90° 

K OCH X. o Tor:n;a 'C~ H3 (56) paBHO '"t~ = ;_- G"'-'::: o, S:f. 

Pas6poc BepTHKaJI:bHHX KOOp,ll;HH8T Ha. BXO,l(e B yCKOpSIDlllH~ npoMe%yTOK 

B BadpaHHHX TOqKax COCT8BJI.ReT: 
N I -, ( t...s- •=s- """'""-) 

I 0 0 

2 -0,3246 -~,94 

3 0,3246 ~,94 

4 0,!448 ] '76 

5 -0,!448 -1,76 

6 O,OI77 c ,2!4 

7 -0,0!77 -C ,2!4 

8 -0,0074 -C,089 

9 0,0074 0,089 
V\ 

TaKHM o6pasoM, waxcHMaJI:bHHM pas6poc n,qxa no BepTHKaJI~ Ha 

BXO,ll;e B yCKOPSIDlllHA npoMeJICyTOK COCTaBJI.ReT ~4 MMo 

Ha PuCo !8 ,11;8HH KOOp,ll;HH8TH KOHTypOB napaJBSJI:bHOro nyqxa Ha 

Bxo:n;e (a), nocJie npoxox:n;eHH.R xpaeBoro noJI.R Ha Bxo:n;e :n;e~ex:ropa 

(6) H BHXO,ll;e H3 :n;e~eKTOpa (B). Ra PHCo !9 IIOK83aHH OCHOBHHe 

CTa,l(HH TpaHcqopManHH BXO,l(HHX 3JIJIEIICOB Ha BXO,l(e B :n;e~eKTOp H 

Ha BHXO:n;e ms :n;e~ex:ropa. 

31KTT&RC nyqxa, paBHHA Ha BXO,ll;e !0-2 CMopa:n;., COCTaBJIHeT 

nepe:n; :n;e~eKTOpOM B IIJIOCKOCTR:I ( X., ?~< ) H ( 'j , \)~ ) OKOJIO 

2,5.!0-2 CMoPa,ll;t a Ha BHXO,l(e H3 .I(e~eETOpa B IIJIOCKOCTH ( 'S / ?';j ) ; 
paBeH 4.8•!0-2 CM.pa:n;, a B IIJIOCEOCTH ( ~ 

1 
?'t ) paBHSI6TCSI 

6•!0-2 CM.pa:n;. 0CHOBHOI BKJia,l( B OOBHm6HHe 3MHTT8HCa nyqxa COS-

,ll;aJOT nonepeqHse pasuepH nyqxa, xo:ropue, ec:recTBeHHo, HaM c:rpe

MHT:bC.R YM6H:bmHTh B ToqEe BXO,ll;a B M6JICIIOJIDCHHR sasop. 

ABTopu BupaxaroT 6Jiaro:n;apuocTh T.A.CTpHJIC sa npoBe:n;eHHe pac

qe:roB Ha :3BM E:3CM-6. ~ 
c-t-. ~---
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JIHTEPATYPA 

Io A.IT.EeH¢op~, TpaHcnopTHpOBKa nyqxoB sapazeHHHX qacTHU 

ATOMHS~aT, I968. 

2. \-A A. <t.~~e., R.~\t-. S~:.~. I~s"'-'"~. ~J.., ~~1..(.-\gb i). 

3. \=. \.2-<L.S,w-~h\. 
1 

N u0<.. 1~:.-l"t.. J\AQ..~'?., b ~ 
1 
~'1S' l-\ '1 loS) . 

4 ·\-- f) · · U r {) 1 . _ · ~·- !'I t • L1 '."· f) 0_ " i o r a • . t-:-:Z...S'"'V\"', '-""-- c-, -'-, I:J(."{.~d 1 · ":J'OC, 

~t 
1'.' I• 

I 
11 :,, 
r 

~ 
'I 

:I 
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9 [\ ~·-\,-- ) __ 
I 

c::::J c::::J C::::J 

lL 2 

5 10 20CM 

Macwmatf 

6 5 

8 

- ·-. ---------------- --·----

Pmc. I. Cxeua uo~exm aKcHax:&Ho~ EHXeK~H: 

X 

y 

I- nepBHI Tp:rmneT KB~pynon:&Horo aneKTpocTaTHqecKoro 

TpaKTa, 2- BTOpOI TpmnneT, 3 - ~e~eKTOp, 4 - KpHmKH 

BaKy,yMHOI KaMepa, 5- spMO MarHHTa CTI-47-B, 6-BaKyyMHaH 

Tpy6a B SpMe MarHHTa, 7-7py6a ~g KpenxeHHH H DCTHpOBKH 

KB~pynoxel, 8- ctan:&Hoe Kon:&no B spue, 9- Kpocconep Ha 

BXO~e HOHHOrO nyqxa, IO- KpOCCOBep Ha BHXO~e. 
, 

u ---+-- D 

--- ,.....- - - . 
F D F z 

--- ·--··------·-··-·-

Pmc. 2. CxeMa O.ItHoro KB~pynon:&Hc,ro TpHnJieta; " x.~ " - p~H&JI:&-

Has OXOCKOCT:&, "Y, '=t: " -E•epTHKaJI:&HaH OXOCKOCT:& 
'-· 



@ 

f--- L 

PHC• 3. 3ne:u:ent :S:Ba,lij)ynon:onol JIHl!s:s:, a - nJlOCKOCT:& .D:ecpo:s:ycHpOBKH, ~ 
I 

6- RJIOCKOCT:& ~ItYBJIPOBKl! • 

(K,L) 

2 

nnocK.XZ (pad.) 

1 nnOCK. )'.l (8epm.) 

1 2 (KzLl 

···~~ I• 

ii 
/i 
I~ I 
I, 

I 
I. 

PHc. 4. Cxe:u:a onpe.D:eJieHHa: napaMe~~po:a EBa.JtPYfiOJia: O.D:Horo TpHnJleTa 11 

i ---. ~ , 



2 
-Xoz,i.n 

(~f 
100 

-100 

1 

-1000 (K1L)2=0,6 Ql QB qg 1 1,1 1,2 1,3 1f. 1,5 1,6 

2 

Puc. 5. rpaqm-qecxoe npe~cTaBJieHHe pemeHHI ypaBHeHHa (!4) ~s; 

o~uoro TpHnJiexa. 

PHc. 6. rpa~HlleCROe npe~cTaBJieHHO pemeHHB ypaBHeHHH (!5) ,ltJIH 

o~uoro TpHnJiexa. 

I 
I 
! 

I 
l 



2 

X~=O 
--------h:;- xe-o 2 

1 

0,2 

1 

Pmc. 7. rpacpHqecxoe onpe,lteJieume uapaue:rpoB KBa,ltpynoJie~ o,IUioro 

xpmnJieta xna nyqxa c ayJieBHM 3Mmtxauco:u(pemeume cHcxe:uu 
ypaBHeHHI (14) H (15) ) 

1 

!V, 
tVz 
16) 

100 

10 20 30 XLn (~) ·ro 20 30 Xi.n {~) 

PHC. 8. 3aBHCHMOCTL napaMeTpOB KHa,ltpYfi01Ie~ npH CHJ.WeTpHqHO~ nepe

,n;aqe xpoccoBepoB o.n;BHM Kna.n;pynoJILHml xpmnJiexo:u ox uaqaJIL

HHX xapaxxepmcTHK nyqKa. 
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1 LSLSL , LSLSL ' 

~GJGil==.?-~ba~ 
U1 D F D Dr" U21. F D F D2 

Puc. 9. CxeMa ~ByX RB~ynOHDHHX TpHnHe~OB B ~ByX nHOCROCTHX H 

0603HatteHHH, npHHHTHe B ~CeKCTe. 
--------- -

(K1l)
1 

2 

xin =1oo 

Pmc.IO. rparpHqecxoe pemeHHe CHCTH.MJ:l ypaBHeHHI (22) (23) ~HH 

nepBoro TpHnHeTa npH pa3;IHllHI:lX noHoxteHHHX npouextyTOllHOro 

KpOCCOBepa. 



Pmc. II. rpa<Pmt~ecKoe pemeune CHC~:eMH ypa.BHeHHH (26) H (27) ,ItJUt 

BToporo Tp:mnneTa npn paaJIHtiHHX nonoxeH:ux npoxe:a:yrot~Horo 

KpOCCOBepa. 

(K,d 

1 

0,5 

Dw=2o D,-,.-,=3(), //_
20 

;};Jo 
25-
30-
35' 

1 

0,5 

~~"t~ 
15--

20-
25-
30-,,\\ 
U2V= 20, 15, 10, 5 

1 

---- ~~-~-~ ~---

~: 

PMc. I2. ocsna.cT:o B03MOlEHYX sHat~eunH napa:MeTpOB TpHnJieToB ( ~1 L ) 

H ( \(.,_ L )')._. 

I 



fo=j( 
fJv=/(D 

2 

1 

@ 

.f,.•ffUnl 
_ft;=ffUtv) 

2 

10 20 30 Dw,Dtt CH 

Puc. !3. 3HalleHHe napalleTpoB yBeJtHlleHHH ~'"(.) v ,ltJIH nepBoro 

TpHnJieTa (a) H ,ltJIH BToporo TpunJieTa (6). 

pvp'v=f(D,.,) jv·j~ _ _ fh· p~ 
jJ'lp~cffDt~ 1-------_.....__ 

1 

10 20 30 D,.,,D,., CM 

Puc. I4. rpa~uqecKoe onpe~eJieHHe noJio%eHHH npoMe%yTO"<~Horo Kpocco

Bepa ~Byx TpHnJieTOB. 



x' 

PHc. I5. XapaxTepHCTHYacxHe nap~~eTpH annHnca nyqxa B ~soBo~ 

nnOCKOCTH • 

X CM 
2 L.. --I L-..1 L..-J 

1 e, 'l1sh-ZcH 

2 ,..--., ~ ,..--, ,--, ,...., r---1 

y CM 

--~---

PHCe I6o 0rH6ammaa nyqxa npOTOHOB B CHCTeKe H3 ~Byx TpMnneTOB B 
• 

pa~HaBhHO~ ( BBepxy) H sepTHKanDHO~ (BHH3y) flnOCKOCTHX. 

3KHTTaHc nyqxa paBeH I)-2 eM. p~. 



y 

X 

Puc. I7. Cxe:Ma ,1teqmex:ropa H nep:E•oro ycxopsmutero npoKe:acy.r.Ka.. r, 

~ 

y y y 
0,5 0,5 0,5 

·4 

4 e2 3 e4 
3 e 

1 e 
1 1 OpX e5 OpX ez 0,5 e e 

5 
3 5 

@ ® 

Puc. IB. TpaHcqopMa~sr xoH~mrypa.rtHu nyqxa xpyroBoro cet~eHUSI napa.JI- ~ ., 

neRLHO ,ltBHEYutHXCSI 'tlaCT~~. ~pMa nyqxa Ha BXO,lte B Me:atnORDC• 

HHI1 3a3op (a). ~pMa nyqxa aa BXOJte B ,1teqmex:rop (6). 
~pua nyqxa aa BHXOJte ~3 ,1teqmex:ropa (B). 



O;J 

J 

Q3 

5 

~-------·----

PHc. I9. 

--~,-

Px f!, p~ 

0,3 O;J 

eZ e3 

6 
.s .s 

7 Q3 X e4 6 8 0,3 .< 7 9 ., q3 l 

~ ez 

Py Py Py 

O;J 0,3 

e4 " 
8 4 6 eZ 6 ~9 eZ 

9 q3 y ~ 8 Q3 y 7 qJ 'i' 
•J 

•s •s 

@ ® 
----

TpaHCcfx'>p:u:a~SI <fxlpMLt flfliKa B qa30BDI flJIOCKOCTHo Ha BXO,D;e 
?,0 

B :U:SXflOJIDCHLtn sap (a). Ha BXO,D;e B ,D;e~eKTOp (6). 
Ha BUXO,D;e H3 ,D;e~eXTOpl~ (B) 


