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1. B 8 e n e H H e 

.Qns MHOrHX SKCnepHMSHTOa HSOf5XOJliiMbl ny'lltH YC1tOp8HHbiX '18CTRil C H860nbWRM paa-

6pocoM no RMnynloC8M OTHOCRT&nloHO 38Jl8HHOro 3H8'18HHR Po • HyJKHblll RHT8pBan HM-

nyn~oco8 a&•nenseTcR c noMOIIlloiO asanaaapy10mero MarsaTa H yaKoll aepTRKan~oHoll mana. 

fly'IOK, non&Jl810mHI1 a SKCnapHMSHTanloHYIO yCT8HOaKy, JlOnlKeH HM8Tb Het50ilbWOII nonepe'I

Hblll p83Map. floSTOMY '18CTHilb10 npomenmae '18p83 menlo, OTKnOHRIOTCA aTOpblM M8rRRTOM, 

ltOTOpblll ltOMneHCHpyeT JlRCnepCHIO ny'llt8o 

CacTeMa sa nayx celtTOpH&IX MarHHToa ot5ecne'lsaaeT na6o • axpoMaTH'IeCKYIO ljloKyca-

/1,2/ 
poaKy•, nat5o •axpoMaTR'ISCKRII nepesoc• ny'IKS • B nepaoM cnyqae HM&eTcs ljloKyc no 

saeprHH, a ltOTOpoM co6RpaiOTCII ace 'ISCTRil&l, npomenmHe qepea men~o. 0'1ea&nao, 'ITO s~~:cne

pRMeaTan~oaaH annapaTypa nonlKHa 6&1Tb pacnonolKeHa a ljloKyce. Bo aTopoM cny'lae nana10-

mRII napannenbHblll ny'IOK OTKnOHIISTCII H8 38Jl8HHblll yron () H abiXOJlHT 83 CHCT8Mbl TSK-

JKe a aRne napannen&aoro ny'IKS, ao c 6onee yaKRM RHTepsanoM HMnyn&coa. EcnH 8 OTKno

HIIIOmell CRCTeMe RCnonb3YIOTCII KBaJlpynonbHbiS nRH3bl, TO llpR onpeneneHHOM HX pacnonolKe

/1/ 
HHH mBpRHS a&IXOJlllmero ny'IKS He 3SaHCHT OT BbiJleneHHOrO RHTepaana 1\p. 

8 H8CTO!Imell pa60T8 p8CCMSTpHB810TCR aljJOK8nloHbl8 OTKnOHRIOmHS CHCTSMbl, COCTORmHe 

R3 CSitTOpHbiX MSrHBTOa C OJlHOpoJlHbiMR nonRMH. 

2. .Qaollaoe OTKnOHSHHe ny'IKS a OJlHOM HSnpaaneHRH 

flapannen&Hblll ny'IOit 38pRlK8HHbiX '18CTRU llOCnSJlOBaTenloHO OTitnOHIISTCH B M8rHRT8X 

M 1 H M2 sa yrnbl a 1 H a 2 B OJlHOM aanpaaneHHH (pRe. 1). TpaeKTOpHIO 'IBCTHUbl c 

HMnyn&coM p
0 , KOTOpBR HS axone B nepBblll MBrHHT COBnanaeT C OCbiO CRMM8TpHH 38-

aopa, npRHBMaeM aa oc& ny'IKa; pan&yc KpRaR3Hbl SToll TpaeKTopaa B M 1 H M2 paaea co-

OTBeTCTBeRHO PI R p. o flpennonOlKHM BH8'181l8, 'ITO llY'IOK BXOJlHT a M8rHRTbl R abl-

XOJlHT R3 HRX HOpMSnbHO K rpaHHilS nonA • 

.Qns OllRC8HRA JlaHlKSHHA 'ISCTRil HCllOilb3YSM CRCTeMy KOOpJlRH8T 0 H8ll0Cp8JlCTB8HHO 

CBII38HHYIO C ny'IKOMo 0JlHOII R3 ocell CRCTSMbl cny>KHT OCb ny'IK8 0 BJlOnb KOTOpo!l B Han-

paa.,eHRR JlBRlKSHHH OTC'IRTblBSSTCH KOOpJlHHSTS s • B nl06oll TO'IKe so MOlKHO npo-
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B8CTB X8C8T8DbHY~ U X STOll OCR, B8pTRX8DbBY~ OCb Z R OCb J: B M8,QR8BHOA 

nnoCXOCTRo XOT0pb18 .o6pa3y~T npaBOIIBBTOBY~ CRCT8MY KOOpliHH8T J:Sr • 

nonepeqB08 CM8~8BR8 qacTR.Ilbl OT OCR napaXCHHDbBOrO nyqxa B M8,QHHHBOA nDOCXOCTH 

z 
0 

yron z' • dz/ ds , XOTOpbiA COCTHBnH8T ee Tp88XTOpRH C OCb~ B ,QHBBOA Toqxa 

80 0 
R OTBOCRTenbB08 OTXDOH8BB8 HMnynbC8 qaCTB.Ilbl OT p 0 

o6pa3y~ npOCTpHBCTB8H-

sbiA aexTop 

( 

z(-s) ) 
X(s)• z'(s) 

~ IPo 

131 
nepeMHOlKHB nocne.QOBHT&nbHo MHTPHnbl nepeHoca Ans MHrBHTH M1, cao6o.Qsoro npocT-

pHHCTBH ,QDHHOA L 

KDOH8HHII nyqxa: 

H MHrHHTH M2, nonyqaeM o6my~ MHTpHUY napeaoca ,QDH CHCT8Mbl OT-

(

m11 mu mu) 

(mil ) • mil mu mu 

0 0 1 

(1) 

3neM8HTbl nepBblX .llBYX CTpOX M8TpH.Ilbl ( 1) RM8~ cne.Qy~mHA BH.Il: 

L p 
m • ---s1na1 cosa --~-slna 1 sina~+cosa 1 cosa~ 

II PI ~ PI 

m 12 • L c:osa 1 cos a~ +·p 1 sin a 1 msa~ +·p~ msa 1 sin a a 

m 
11 

• L ·sina
1 
cos a~ +-p 1 c:osaa ( 1- msa 1 ) +·p~ (1-c::osa~ + slna1·sin a~),( 2) 

L 
mu • --sinal sina~- ·ainal cosaa 

PIp~ p I 

c:osal·slna a 

Pa 

m •- .1--cosa 
1

·sina - !.Laina sin a +-c:osa c:osa 
21 p a a Pa 1 2 1 ~ 

m 
21 

• -·T- ·sin a 1 sin "a - ·;. sina
2 

( 1- c:osa 1 )+(llina~ +sin a 1 c:osa2 ). 

~ ~ 

3Ta MaTpHna no3BonseT aaATH 3HaqeHHe eexTopa 1 1 Ha BblXO.Qe H3 MSrHHTS M2: 

X
1
•(m 11 )X0 

4 

8CDH B3BeCTH8 BenHqRH8 

( 

zo l X o· x'o 
!J.p/po . 

H8 BXO.Il8 II II 1 • 

nns Toro, qTOISbl onpe.Q8UHTb CM8M8HH8 H H8KDOH Tp88KTOpHR qacTHUbl OTHOCRT8Db

HO ocR nyqxa Ha HexoTopoM paccTOHHRR T OT MarHHTa M 2, HH.IlO YMHOlKRTb MSTpHny .Qnsr 

cao6o.Qaoro yqacTxa .QnHHOA T Ha (1): 

( 

z

2 l (1 T 0) (m

11 

m

12 

m

18

)( x

0 l z'· • 0 1 0 m m m x'· 

!J.p/:
0 

0 0 1 0

21 

0

82 

1

28 

!J.p;p0 

(3) 

BbmonHHB yMHomeaRe, nonyqaeM: 

z
2 

• (m
11

+ Tm~ 1 )~ + (m
12

+Tm
82 

)x~ +(m18+Tm~8 )!J.p/p0 
(4) 

x;·= m
21 

x0 + m 22x~ + mu !J.p/p0 • 

B ljloxyce no saeprHH TpaexTopHH qacTHU c HMnynbCHMH, OTDH'IHblMH oT p 0 , xoTopble 

BXOliHT B nepBblll MSrHHT no OCH DY'IK8 ( Xo = 0, x'0 = 0), nepeC8K810TCH C OCbiO, H 

cnenoaaTenbHO, 

x~ • (m
18 

+ Tm
21 

)!J.p/p
0 

= 0. 

PaccTOHHHe oT BbiXOliHOII rpaHH MarHHTa M2 .llO ljloxyca no aHeprHH 

·F 
E 

~lJ.. 
mu 

Ill 
BenH'IHHa nepeaoca nyqxa onpenenseTcH nnaHoll nepneanaxynHpa 

d L sina 1 +·p 1 (1-cosa )+·p~ (1-cosa 2 ) , 

(5) 

(6) 

onymeaHoro H3 TO'IKH c Ha pac. 1 Ha HanpaeneHae nana10mero nyqxa. noncTaHoaxa 

MHTpH'IHbiX 9U8M8HTOB m
18 

H m
28 

H3 (2) B Bblp8JK8HH8 (5) ,Q88T 

tea~ (d/p
2 

-•C) 
(7) 

FE P
2 

(d/pa -·C + •C sec a 2 ) 

rne 
•C = (sin a 1 +·sina 2 )/sin a 0 • 

5 



nRB Toro, 'IT06b! MarHBTHSSI CBCTeMa OTKROHSIR8 MOHOXpoM8TR'IBhiA napannem.&hiA ny

'IOK H8 KOHe'IBbiA yrOR, He HapywaB D8p8RReRbHOCTB Tp&eJtTOpRA '18CTBU 0 OH8 AOR*Ba ~hiTb 
. /3/ 

a~OK8RbHOft, a TSK JtaK ~OKyCHOe paCCTOBHBe ARB MOHOXPOMSTB'IHOrO ny'IK& 

f-- _L 
II u 

(8) 

TO MSTpH'IHbll! 9ReMeHT m 21 AORlKeH o6paTBTbCB. B ftYRb, npapaBHBBSSI BYRJO Bb!paJKeaae 

JlDB m
21 

B3 ( 2), H8XOAHM, 'ITO p8CCTOBHB8 Meli(Ay M8rHBTaMR0 06p83YJOII1RMR 8foK&nb-

8 y 10 cucTeMy, CBB38HO c panaycaMB KpBBB3Hbi B yrnaMB noBOpoTa nyqxa B M 1 a M2 co-

OTHOWeBBeM 

L - p ctca + p ctca • 
acjJ I I 2 2 (9) 

3nec& p
1 

ctca
1 

- p8CCTOBHBe OT rpSHHUbl -Toro ceKTopxoro MarBBTa AO ero ~oKyca, 

D09TOMY (9) Bblp8lK8eT TpBBB8RbHOe Tpe60B8HBe COBMell1eHBR ~OK8RbBbiX DROCKOCT&A M&r

HHTOB M 1 a M2. AHana3apyJOwaB men& AORlKHa 6biTb ycTaBosneBa B TO'IKe nepeceqeBBB 

o6wel! ~KaDbHOR DDOCKOCTH OCbJO RY'IIt8, 

nocne)lOB&TeDbHOI! DOACTSHOBKOI! (6) R (9) B (7) BSXOABM p8CCTOSIBRe AO ~OKyca DO 

aHeprHB ARB CDY'ISB, KOrns OTKDOHBJOII18B CBCTeMa 8~K8RbH8 ARB MOBOXpoMSTB'IBbiX 'ISC-

THo. c RMnynbcoM Po: 
F = p 2 (pI -p2 +·p2 •C sec"2) 

B teat ("pi -pt) 

J.13 9TOrO Bb!p&lKeHHSI BBAHO, 'ITO BHe 38BBCHMOCTB OT Bb160p8 yrROB DOBOpoTS 'ISCTBU a I 

B a 2 <i>oKyCHpoBKS DO 9HeprHB npOBCXO)lBT RHWb DpB ·pI > p2 • Bapb&pya OTHOWeHRe 

p 1 I p2 nyTeM H3MeHeBBB uanpBlKeHHOCTH nonB B 3&3opax MarHRTOB, MOlKBO MeBBTb ae-

DH'IHHY FE • 

CncTeMa axpoMaTH'IecKoro nepeHoca napannen&xoro ny'llta noRlKHS 6b!Tb acjJoKSRbHOA 

a no aHepruu. KaK HenocpencTBeHHO cnenyeT H3 Bblp&lKe&HB (7), ~Kycxoe paccToHBBe no 

9HeprHH CTaHOBHTCB 6eCKOHe-ixo 60DbWHM DpR d = C·p 
2 

• noncTSBDSISI 9TO 388'1eBRe d B 

( 6), onpeAenBeM paCCTOBHRe MelKJlY MarHRTSMH 

pl -p2 
L = p 1 etc a 1 +p 2 ctca2 -· sin a 

2 
( 10) 

ConoCT8BDeHRe Bb!p&lKeHHII (8) H ( 10) llOK83biBBeT, 'ITO YCDOBHB a~KaDWIOCTB ARB MOHO-

XpOMaTH'IHOrO ny'IK8 H 8~0K8DbHOCTR DO 9HeprBR COBMeCTHMbl TODbKO DpB paB&BCTBe pa-

ilHYCOB KpRBH3Hbl _p
1 

B p
2 

• B 9TOM cnyqae MaTpaua nepe&OC8 ( 1) npKO~peTaeT 

CD9AYIOU1HA BRA: 

6 

llina 1 

Ilia a 2 
mu p(1+·11ina 1 

·Ilia a 
I 

0 
_ Ilia a 1 0 

Ilia a 1 I (.1 1) . 
0 0 

B MaTpane ( 11) m
28 

= 0, ao m
11 

~ 0, no9TOMY 'ISCTHUbl BbiXOilBT H3 MarHHTa M2. na-

panneRbHbtM ny'IKOM, WHpHHa K
0
0TOporo DpODOpUHOHaDbHS BbiAeneHHOMY RHTepBany HMDYDbCOB, 

nRR TOrO, 'IT06b! OTKDOHBIOII18B CRCTeMa 6bina 8XpOM8TR'IeCKOII H HeAHCnepCHOHHOA, 

MaTpR'IHble 9ReMeHTbl mU B ~. AODlKHbi OAHospeMeHHO o6pamaTbCB B HYRb, CacTeMa, 

COCTOHillaB TODbKO 83 ABYX ceKTOpHbiX M&rHHTOB, He YAOBDeTBOpBeT 9TOMY Tpe60B8HHJO, 

npeADODOlKHM npoTHBHOe H npapaBHSieM Bb!palKeHRB JlDB m l8 H II 2B H3 ( 2) BY RIO ; 

Lsina
1 

cosa
2 

+·p
1 

(1-cosa
1
)cosa 2+p2 (1-cosa 2 +·siaa

1 
sina 2) = 0 

- L ala a 1 ·aiaa 2 -p 1 
( 1-cosa

1 
)·slna 2 + ·p

2 
(sin a 2 + siaa

1 
cosa 2 ) • 0. 

YMHOlKaB nepaoe paBeHCTBO H8 sina 2 , a BTOpoe Ha 008<1 2 

nonyqaeM 

p 2 (lin a 
1 

+ sin a 2 ) = 0 

H CKD8AbiBBB HX DO'IneHHO, 

a TaK KaK p 2 .f. 0 , TO aiD <I l 

o6oHX MarHHTaX B OilHY CTOpOHy, 

sin a 2 , 'ITO HeCOBMeCTHMO C DOBOpoTOM qaCTBU B 

ECRH ARB OTKDOHeHHB '18CTHU HCD0Rb3YIOTCB ABa BAeHTH'IHbiX MSr&HTa (p
1 
•p

2 
o«

1 
•a 

2 
), 

TO, KaK BHAHO H3 M8TPHUbl nepeHOCa 

(
-1 m21 2·p) 

0 -1 0 

0 0 1 

(12) 

nonepe'IHbiA paaMep MOHoxpoMaTH'IHoro napanneRbHoro nyqxa B peayn&TaTe noaopoTa He yse-

DR'IHBBeTcB, 0AHaKO CUCTeMa •nponyCKaeT• HHTepBan HMnyDbCOB 2 ~p , U09TOMY B AeiiCT• 

BHTeDbHOCTH WHpBHa Bb!XOABU1ero ny'IKa 6on&we WHpHHbl naAaJOmero Ha 4p~p I Po • ny'IKH 

'18CTHU, BbiBOAHMbie H3 YCKOpHTenell, 06bi'IHO XOpoWO KOnRRMHpOBaHbl, npx YCDOBHR 0 'ITO pa-

AHYC KpHBH3Hbl p ~ 1 M, a HHTepsan 2~p He npeBbiWaeT 2-3%, aTo no3BonBeT B Plil-

Ae cnyqaeB HCDORb30BaTb ODHCaHHYIO Bb!We a<j>oKanbHYJO CHCTeMY H3 ABYX ceKTOpHbiX MarBH

/1,3/ 
TOB BMeCTO 6onee CDOlKHbiX OTKDOHBIOillHX CBCTeM C KBaJlpyDODbHbiMH <JlOKYCHpyiOtUHMH 

DHH38MH, 

7 

---- r. -'~ - $7 • ··- _ .. J. 



3. naol!soe OTK/IOHeHHe ny'IK8 B npoTHBOn0/10-BWX B8np8B/18BBRX 

Ha pac. 2 '!SeTauw OTKIIOHSIJOTCR B MarsaTax M 1 a M2 B npoTHBonono.ablx sanpaan.-. 

HHSIXo MaTpHU8 nepeROC8 UIISI M8rBHTHOll CHCTeMW OT/IH'I88TCSI OT (1) TOIIbKO '1118H8MH 

m
11 

~ Llliaa
1 

coaa
2 

+p
1 

(coaa
1

-cosa 1 cosa
1

)+·p
1

(11laa
1

11laa
1 

+coaa
1 

-1) 

H 

m23 =- .k...lliaa 1 lllna
1

- ~sin a (1-cosa )+(lllna cosa -'llllla ) • 
p

1 
p

1 
I I 1 a 1 

no3TOMY yCIIOBH8 8~0K8/IbHOCTH UIISI MOHOXpoM8TH'IHOrO nyqxa (8) OCT8eTCSI Cnp8B8UnHBbiM 

a 8 naHHOM cnyqae. nono•esae ~oxyca no 3Heprsa oTsocaTen&Ho BblxonHoA rpaaa Narsw

Ta M2 onpenenHeTCSI B&Ipa•eHReM 

J;i 
E 

ta:a
2 

( cl/p
2 

-·C) 

P
2 

( cl/p
2 

-·C + •C sec a
2

) 

(18) 

rue ·C~(sina 1 -•sina 2 )/sinao3, a d saxonHM R3 (6). Ycnoaae a~xan&socTR no gsep-

rRH ( d = ·Cp I) Tpe6yeT, 'IT06bl p8CCTOSIHHe Me.ny M8rHRT8MR 6wno p8BHO 

'P + ·p 
L ~ p

1 
cta:a

1 
+ p

2
cta:a

2
- ..:....L.-.:..J 

llina
1 

0'18BRUHO, 'ITO ( 14) H (8) He COBM9CTHMbl HR npR K8KRX 3H8'19HHSIX p H a 

(14) 

• no9TO-

MY p8CCM8TpRB89M8SI M8rRRTH8SI CRCT8M8 He MO.eT o6ecne'IRTb 8XpoM8TR'I9CKRll nepesoc 

napannen&aoro ny'IK8 a nparonaa narn& nnR axpoMaTR'Iecxol! ~oxycapoBKR. 

KaK BRUHO R3 ( 13), npR paBeHCTBe yrnoB UOBOpOT8 ny'IK8 B M8rHBT8X M 1 B M2 

~oxycHoe paccTOHHRe 
.FE p 2 / ta: a 2 

se 38BRCBT OT paccTossRB L M9.UY M8rHBT8MH. 0nH8KO H8 npaKTRK8 TpynHO BOCnOIIb-

30B8TbCSI STOll OC068HHOCTbJO CBCT9Mbl, 'IT06bl CU8/18Tb nOC/18AHJOJO 6onee KOMn8KTHOll. 

AsansaapyJOmas men& non•sa HaxonRTbCR B ~oxyce MarssTa M 1, noBToMy L 2: p 
1 

eta: a 
1 

KpoMe Taro, nps L < ( p
1 

cta:a 1 +·p 2 eta: a 2 

xonsT R3 M2 pacxonRWHMCSI nyqxoM. 

qacTRUbi c onssaxosbiM aMnyn&coM Bbl-

CexTopHbill MarHHT c onHoponHbiM noneM ~oxycspyeT nyqox B sepTsxan&sol! nnocxoc-

TR, 8C/IR ero rp8Hb H8K/IOH9H8 K OCR ny'IK8 non yriiOM < > 0 BepTRK8/IbH8SI ~KYCBpoB-

K8 UY'IK8 Kp88BbiM noneM COnpOBO•naeTCSI ne~OKYCRpOBKOl! '18CTRU B M9UR8HHOll 0/IOCKOCTB, 

KOTopyJO B npR6/IB.eHRR TOHKOll IIRH3bl MO-HO OURC8Tb M8TpRU8ft 

(-~· : l ( 16) 

8 

nonyCTHM, 'ITO ny'IOK BXOURT B M 1 R BbiXOURT R3 M2 non yrnaMR • I R • 2 K COOTBeT-

CTBYJOWRM rpaHSIM 9TRX M8rHRTOB. rpaHJr MarHRTOB, o6pamesHb18 BHyTpb CBCT8Mbl, ny'IOK 

nepecexaeT opToroaan&so. MaTpsny nepesoca cRcT&Mbi B MensasHol! nnoCKOCTR nony'IRM, 

yMH0.8SI (I) cnpaBa R C/18B8 H8 (16). nonCT8B/ISISI B (5) Bblpa•&HRSI UIISI m R ID B3 
II 21 

nony'leHHOll M8TpBUbl 0 H8XOURM, 'ITO 

1 
-:r-

E 

tea 2 [( 1·- R
2

) (d /p
1 

- C)-R 2 ·C seer; I 

p
1 

(d/p
1 

-·C +··Cseca
1

) 

rna 
R1 - ta:< 2 /tea 2 , · C • (sin a 

1 
±:·sin a

1 
)/llln a

1 
• 

(17) 

B nocnenseM Bbipa•essa sano 6paTb asax nn10c, ecns o6a MarssTa nosopa'IRB8JOT nyqox B 

OUHY CTOpoHy, R MHHYC - npa nOBOpOT8 B DpOTHBOnOIIO.Hbl9 CTOpOHbl. 

4. AcjJOK8/IbH8SI OTKIIOHSIJOW8SI CBCT8M8 H3 Tpex C8KTOpHb1X 

MarHRTOB 

Ha pRCo 3 DpenCT8B/18H8 OTKIIOHSIJOlli8H CHCT8M8 R3 3-x C8KTOpHbiX M8rHRTOB C OUHO-

pOUHbiM noneM, B K8.UOM 83 KOTOpblX ny'IOK nosop8'1RB89TCSI H8 yr011 a B OUHOM H8-

np8BII8HRR. Pansyc KpRBR3Hbi nesTpan&aol! TpaeKTOpRR a MarHRTHOM none pases p 

Kpal!ase MarsRTbi pacnonoJKeHbi aa paccTORHRR L oT cpenaero; rpaas MarHRTOB opTo-

roHanbHhl K OCH nyiiK8, 

8neMeHTbl M8TpRUbl nepeHOC8 UIISI M8UR8HHOf! niiOCKOCTR: 

mil 
L

2 
• a . 

--SID a cos a -~Sin 3a +cos 3a 
p 2 ·p 

2 

m = -..!:___ sinacos
2
a+L(cosa+oos3a)+psin3a , 

12 p 

a 
m11 =- ~ sin 2 aoosa+Lsin3a+p(1-cos3a), 

2 2 (18) 
m = - ~ sin 

3 
a + ~ sin a cos a- ·sin 3a , 

21 pa p 2 p 

L2 . a a-~ sin 
2 
a co sa +sin 3a m = -- IRD aa pi p 

m22 == mtt ; 18 at = 18 a2 = 0 ; •aa 

BenH'IHHa nepeaoca ny'IK8 onpeuenseTCSI nnaaol! nepneanaKynspa 

9 
• 



d • ( 1 + 2cosa )[ L sin a+ 2-p( 1 -cosa)] , (19) 

onymeHHOrO B3 TO'IICB ·C Ha pHC, 3 Ha OCb nanatomaro ny'llta, noncTaBl!AB a 11 H Ill II 

83 ( 18) a {5), uaxon&M paccTOHH&e oT Bbixonuoll rpaua MarHHTa MS no <flo~tyca no snap-

rHH H3 

t~a(cl/C- 3p)(d/C -p) 

FE p[ (d/C - 3p )(d/C -·p) + (d/C- 3 p) p seca] 
{20) 

rne ·C = 1 + 2cosa • Bbmonuenue ycnoBHH aq>oJCanbHOCTH no auepruu 

{21) 
d = 3·Cp , 

nonyqeHHOrO nenocpel\CTBeHHO H3 ( 20), npHBOnHT IC TOMY, 'ITO MaTpB'!Hbl9 aneMeHTbl Ill I a • 

m21 H 111 28 OnHOBpeM&HHO o6pamaiOTCH B Hynb, 8 m 11 • - 1. CnenoaaTenbao, npH 

OTKnOH9HHH napannenbHOrO ny'IIC8 '18CTHU T81COII CHCTeMoll COxpaHATCH He TOnbiCO napannenb

HOCTb TpaeKTOpHII, HO H H8'1anbH8H WHpHH8 ny'IK8, 

npupaBHHBa!l npaBble '18CTH Bb!palKeHHII ( 21) H ( 19), onpenenHeM p8CCTOHHH8 M&lKny 

M8rHHT8MH, o6paaytomHMH 8XpoM8TH'I8CICYIO CHCTeMy, 

L • ..., E 2pct&a+ p/mna (22) 

3necb pI sin a - <f!OICYCHOe paCCTO!IHH9 ceKTOpHoro M8rHHT8, OTICnOH!ItoWero '!8CTBUbl H8 

yron a , a pct&a - paCCTOAHHe OT BblXOl\HOII rpaHH MarHHT8 no <flo~tyca, nOSTOMY 

ycnoBHJO ( 22) MOlKHO naTb cnenyiOWYIO ouTH'!eCJCYIO HHTepnpeTaUHIO. BenH'IHHa L .... 
T8KOB8, 'ITO TO'IKa, B ICOTOpol\ nepBblll MSrHHT C06HpaeT nanaiOwHII napannenbHblll ny'IOK, 

OK83>oiB8eTCA ]18 naoi!HOM ¢'0KYCHOM paCCTOAHHH OT BTOporo MSrHHTa. 3TOT MarHHT OT06pa

JK89T npoMeJKyTO'IHblll HCTO'IHHK '18CTHU B <floKyC TpeTbero MarHHTa, KOTOpblll CHOB8 1;1aeT 

nnpannenbHbll! ny'IOK, 

nnTepaTypa 

I. W,K,H,Panofsky, J.A.Mclntyre, Rev.Sci.Instr., 9 287 ( 1954). 

2. K.L.Brown, Rev,Sci.Instr., ~ 959 ( 1956), 

3. S,Penner, Rev, Sci, Instr., g 150 ( 1961). 
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a.) 5) 
P H c. 1. A<flo~tanbaaa cncTeMa H3 nayx caJ:TopHbiX uarHHTOB. 

a) TpaaJCTopan nayx qacTHU c onnuaKOBbiMH aunynbcauu, 
napannanbsble ocu ny'llta sa ·axone B M 1; 
6) TpaeKTOPHH nayx '18CTBil c pa3HbiMH HMnynbCSMH, 

coananatomna c ocbJO ny'llta ua axone B M 1. 

11 



r I 

l 

~ 
~ 

t 
'"d(\J 

C:l'o 
1} 
~ 

a) 

3-
--:t 

Ma 

6) 
P B c. 2. CHcTeMa axpoMaTB'!ec~~:oA <JK?xycHpoBitH ny'!Ka • 

a) TpaeJtTOpHH .tiBYX qacTtlll c O.tiHRSKOBblMH HMnyn&caMH, 

napannen&Rbie ocR ny'!Jta Ra axone a· M 1; 
6) TpaeKTOpHH nayx 'ISCTHn c pa3Rb!MH HMnyn&caMH, 

COBD8.ti8IOiilH8 C OCbiO ny'!Ka R8 BXO.tl8 B M 1. 

12 

ol 

M3 

P H c. 3. CHCTe.Ma axpoMSTH'!eCJtoro nepeRoca napannen&Roro DY"llta. 


