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A H H o T a u H B 

Pa5oTa B binonneHa nonTopa ro.aa Haaa.a. CTHMynoM .anH ee rry5nHK8UHH 5bi!lO .ao-

BO!lbHO 50!lbWOe KO!lH'18CTBO BO!lpOCOB,C KOTOpb!MH K aBTOpaM 05pamanHCb 9KC!lepHM8HTaTO-

pbl, HM8 10lllH8 ,aeno C liY'IKaMH 3apH)K8HHbiX qacTHU, 

'I OK 

0!IHChlB8IOTCH H8KOT0phle BO!IpOChl H8CTpoAKH Ma!"'HHTHOT'O K8Hana, ¢ opMHPYIOlll8!"'0 ny

-M830HOB c · HMrrynbCOM 3 ,8 Baa/c. Coo5maiOTCH peaynbTaTw HaMepeHHA MBrHHT-11 

Hb!X napaMeTpOB H8KOT0pb!X TH!lOB KB8.Upy!IO!lbHbiX llHH3 /Mn-5, ·Mn-20 H ,ap,/, llpHBO.U HT

CH pe3yllbT8Tbl H3MepeHHH reOMeTpHH liY'IK8 11- -M830HOB. 8 40 M OT MHW8HH HHT8HCHB-
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B SKCIIepHM 9HT9, ami K OTOpOrO rrpoeKTHpOBanc 5I MarHHTH bill KaHan, Tp e6 OBanOCb, 'IT0-

6bl COIIpOBO)Ka9HH9 IIY'IKa TT- - Me30HO B cPOHOBb!MH 'l aCTHUaM H 6biiiO MHHHMa nhH biM , 

~OH H9IIY'IKOBbiX 'laCTHU MOr nonaaaTb B perHCTpHpYIOlllYJO annapaTypy H3 aana CHHXpo

ci:JaaOTpOHa1 H3 KOnnHMaTOpOB, Bbiaen SIJO lUHX HHTepBan HMnynbCOB H OrpaHH'IHB810lUHX p83Me

pbl ny'IKa. nosTOMy KaMepa, perHCTpHpYIO lll 8SI B3aH M Oa ellCTBH SI, aon>KH8 pa3MewaTbC SI Ha 

aOCTaTO'IHO 60nhlll0M paCCTOSIHHH OT yCKOpHT enSI H KOnnHM8T~pOB. KaMepa HaXOaHnacb 3 a 

BOChMHMeTpOBOl!: 6eTO HHOll CT9HOll Ha paCCTOSIHHH 40 M OT MHW9HH . J] n 'i! T OrO, 'IT06bi He 

6biiiO cPOHa OT TOnCTbiX CT9HOK KaMepbl, ny'IOK He06 XOaHMO BBOa HTb H B biBOaHTb H 3 KaMepbl 

TOn&KO 'lepe3 OKHa, 3aKpb!Tbi9 TOHKOll MellnapOBOll nneHKOll. Pa3M9pbl OKOH 300 X ! 05 MM 

OHH 3aaaJOT B STOM MeCTe aonyCTHMbl9 pa3M9pbl ce'!eH H SI ny'!Ka. 

M arHHTHbiA KaHan npoeKTHpoaancg a nSI 11 - Me30HOB c HMnynbCOM - 4 6 sa/c. J]nSI 

9KcnepHM9HTa 6binO He06XOaHMO, 'IT06bi B K8Mepy norraaa no HeCKOnbKO T b!CSI 'I Me30HOB 38 

UHKn. J]onyCTHM bill pa36poc HMnynbCOB 
il p 

COCTaBnSin :!; 5 %. Bb160p B8pH8HTa OnTH'19CKOll 
p 

CX9Mbl H THII8 MarHHTHbiX nHH3 B CHnbHOll CTen e HH Onpe aenS!nCSI OrpaHH'!eHHbiM MeCTOM OKO

no YCKOpHTenSI , Heo6xoaHMbiM anSI MOHTa)Ka KaHana. 

MarHHTHbili KaHan 

nnaH paCIIOnO>KeHHSI nHH3 H nOB OpOTH biX MarHHTOB nOK838H Ha pHC, l. V!CTO'lHHKOM 

x / 
HanSieTcSI MHweH& I Ha pHCYHKe o6o3Ha'!eHa 6yKaoll T / H3 Ar pa3MepaMH 12x20x200 MM 

KoopaHHaTbi MHweHH: R 27800 MM, p8CCTOSIHHe OT cpe3a S!pMa M8rHHT a YCKOpHTenH ao 

MHWeHH p8BH O 2550 MM, TaK 'ITO npe a aapHTenbHbill aHanH3 no HMnynhCY OCyweC TBnHeTCSI 

IIOneM YCKOpHTenSI. nepBb!A cPOKYCHpyJOwHll 06'b9KTHB COCTOHn H3 2-x nHH3 M n-7, 0603Ha-

'19HHbl x ycnoaHo cTpeno'!KaMH l aHyTph - cPOK ycHpyeT, HaPY * Y - ae¢oKycHpyeT .' . Ha pH

cyHKe } nOKa3aHa nOnS!pHOCTb nHH3 B ropH30HT8nhHOH niiOCKOCTH, nonS!pHOCTb nHH3 nepao

rO 06'b9KTHB8 OIIpeaenS!eTCSI reOM9TpHell BbiXO a HOrO OKH8 B KaMepe YCKOpHTenSI H Bblp93 8 

B S!pMe M8rHHT8 YCKOpHTeiiH, '!epe3 KOTOpb!ll npOXO aH T ny'IOK nocne nHH3: npH BKnJO'I9HHH 

o6p8TH0ll nOnS!pHOCTH anepTypa 6yaeT " 3ape3aHa" CT9HK8MH OKH8 H Bblpeaa. 

B Bbipe3e S!pMa cy wecTByeT MarHHTHOe n o ne, KOTopoe Ha ocH ny'!Ka aa na'!Ke 

xx/ 2,5 celt aocTHraeT aenH'IHHbi 800 r a ycc. TaKoe KIII1H006pa3Hoe none a nSI '!aCTHU HBIIS!eT-

CSI npH3MOll, aeci:JOKYCHpyJOwell IIY'IOK B ropH30HTa n bH OH H cPO KYCHpy JOwel\ 3a C'!eT 6onb WOll 

6o'!K006pa3HOCTH MarHHTHoro nonH B aepTH KanbHOll nnocKOC TH. O aH aKo Ha-3a 6onhwoll Heoa

HOpoaHoCTH M8rHHTHOrO nonS! IIpH3Ma nony'I89TCSI B9CbM8 cnO )KH Oll: . 

x/ 
3aM9THM, 'ITO rrepeXOa OT MHW9HH H3 Be pa3M9p8MH 40x50x200 MM K aniOMHHH9BOH 

cyweCTI:H~HHO MeHbWero pa3Mepa He yMeHbWHn B biXO a M930HOB, 3 TOT 9KCnepHMeHT8IlhHb!ll: 

ql8KT none3eH C TOll TO'IKH 3peHHSI, 'ITO n03BOnS!eT CywecTB eHHO YM9HbWHTh r a6apHTbl po

TOpHOll: MHWeHH H T eM CaMbiM, B03MO )K H0 , CHH MeT B OilpOC 0 "coeaaHHH" HM H 'laCTH YCKOpH -

9MOrO ny'!Ka npOTOHOB. 

xx/ Ha II8'!Ke 2,5 CeK no OCH KaHana HayT TT -M e30Hbl C HMilY.TlbCOM 3 ,8 6a a/c. 
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E CTb .QBe B03MO)!{HOCTH yCTpaHHTb BnHSIHHe Bblpeaa: nH60 llbiTaTbCSI KOMrreHCHpOBaTb ero 

XOTSI 6bl B HyneBOM llpH6nH )!{ eHHH pa60TOH .TIHH3 I B 'laCTHOCTH, nHH3 } 06'beKTHBal, nH60 aa 

C'leT ITOTepH 'laCTH aiTepTypbl CTaBHTb MarHHTHblH 9KpaH B Bblpea. 8 KOHe'IHOM BapHaHTe 

K aHana 6blll C.QenaH 9KpaH 1'13 2-x Tpy6 ITpS!M OVrOnbHOrO Ce'leHHH C aiTepTypOH 100x200 MM 

none HaiTpSI >I<e HHOCTblO }000 SpCT e.Q 9KpaH YM eHbWaeT B- 25 paa. 

nosopOTHblli MarHHT Cn-57 OTKnOHS!eT ITy'lOK Ha yron 5°. BTopOH 06'beKTHB, COCTOSI

WHH H3 1 0 nHH3 THrr a M ll-5 , ct:JoKycHpyeT ITy'IOK Ha KaMepy BHnbcoaa, paciTono)!{eHHYIO B 

ueHTpe MarHHTa Cn-41. 

llnS! Hawero Mar HHTHOrO KaHana, COCTOS!Wero H3 2-x 06'beKTHBOB nHH3, 6blnH paCCMOT

peHbl .Q B e O liTH'IeCKHe CXeMbi : cxeMbl " IToneBoro" BapHaHTa IHCTO'IHHKOM .Q nSI BTOporo 06'beK~ 

THBa SIB.TISieTCSI B blXO.QHa SI arrepTypa rre p BOrO 06'beKTHBa l H CXeMbl C ITpOMe )!{ yTO'IHblM H306pa

)!{eHHeM . 0 '1e BH!lHbl M ITpeHMywecTBOM " ITO n e Boro" BapHaHTa nepe.Q rrpOMe)!{yTO'IHblM HBnS!eT

C SI ITpocToTa HaCTpoiiKH KaHana. BapHaHT c npoMe)!{yTO'IHbiM Hao6pa )!{ eHHeM ITpHBneKaTeneH 

MaJlblMH paaMepaM H KOHe'IHOrO H306pa )!{e HHSI, ManbiM pa36pOCOM 

06 e STH Ba)!{ HeHWHe XapaKTepHCTHKH l pa3Mep ITy'IKa Ha BblXO.Qe 

HMITYilbCOB I AL < + 3% I. p , _ 

H M . I aaBHCSIT OT paaMe
P 

pa KO .TinHMaTopa
1 

ct:J opMHpyiOwero ITpOMe )!{ yTO'IHOe H306pa)!{eHHe. 18 HCCne.QOBaHHOM HaMH sa

pHaHTe llpOM e>KyTO 'I Hbll\ KOnnHMaTOp HMen pa3Mepbl 3 x5CM H 6blll paCITOnO )!{ eH Ha paCCT<.' q · . 
HHH 1 3 M OT rrocnen HeH .TIH H3bl MJI-7 I . 8 STOM BapHaHTe KaHana aHanH3 IIY'IKa ITO HMITynb-

C llM ITpOHCXO.QHT .oane KO OT perHCTpHpyiOwero rrpH60pa, liOSTOMy Ha BblXO.Qe cne.oyeT 0)!{H

.QaTb MHHHM anbHblH cPOH. 8 Cny'lae ITOnesoro BapHaHTa KOnnHMaTOp HHr.Qe He HMen pa3M~p0B 

MeHbWHX , "!eM 70x}4Q MM 

¢l opMHpOBKa npo M e)!{yTO"!HOro H306pa)!{ eHHH HnniOCTpHpyeTc Sl Ha pH c. 2. H a aTOM pH-

CYHKe .QaH bl H306pa >l< eHH H MHWe HH, COOTBeTCTBY IOWHe pa3HblM H MIIynbCaM TT -Me30HOB. 

C.osHr Hao6pa )!{e HH I'r ITO ocH " x " ecTb cnencTBH e x poMaTH 'IecKo A a6eppauHH ITepsoro 

o6'beKTH B a . P aaB e pTKa Hao6pa)!{eHiiH ITO ocH " y " o6'bHCHHeTCSI aaanH3HpyiOwHM neAcTBHeM 

MarHHTa yCKOpMTenH . 

Ha pHc. 3a rrpHBe .oe Ha OITTH'IecKaH cxeMa KaHana B IT one a oM aapHaHTe. 0T MeTHM, 'ITO 

}0 1IHH3 BO BT OpOM 06'beKTHBe BKIIIO'IeHbi ITO C X eMe 2-2-3-3 IT.e. 06'beKTHB COCTOHT H3 

rpyiTIT ITO 2 H 3 1IHH3bl, pa60TalO LL(He B O!lHH aKOB OM pe)!{HMel. llnH cpaBHeHHSI rrpHBe.QeHbl 

.Q Ba BapH 8HTa BKII IO 'I eHH S1 1IHH3 B O BTOpOM 06'beK T H B e - (1 :) [; ~ H fJ f: I) ') I 3 .Qe Cb H .oanbwe 

BBe .QeHbl 0603H8'1eHHSI: fJ -nH H3a ~OKYCMpyeT , (1 - n ect:JoKyCiipyeT I . B aapHaHT e f) DD!1 

KOa ~qJHUHeHTbl yBellH'IeHHSI B o6eHX ITnOC KOCTHX - 0,5 , T Or !la K aK B Ba'"IHaHTe 0 OfJDB O.Q

HOH ITnOCKOCTH KOS cpcp HUHeHT ysemi'leHHSI !lOCTiira e T 1. BxO.QHbie arrepTypbl !lllSI O!lHOH H3 

rrnocKOCTeA O!lHHaKO Bbi B o6oHx aapHaHTax, B .o pyrol\ ITnOCKOCTH B BapHaHTe r;1 0 DO aiTepTyp~ 

60llbWe Ha 40%
1 

"!eM B B 8pliaHTe 7 f' fj ": . 0 rrTHManbHblM BapHaHTOM !l llH Hawero KaHana OK8,... 

aanCSI BapHaHT g D£l9 • B paa.o ene V ITpHBe .oe Hbi 3KcrrepHMeHTanbH bie peaynbTaTbi .on H ae-

ro. 

Ha pHc. 36 .oaHa orrTH'IecKaH cxeMa KaHana c rrpoMe)!{yTO'IHbiM Hao6p a )!{eHHeM c BKniO-

'IeHHeM BTOporo 06'beKTHBa B BapHaHTe r)l) [':!1 • no pac'leTy OHa HMeeT HaHny'IW.He ITapaMeT -

p bl ITY"!Ka Ha B b!XO.Qe . n 110 w a .Q b H306pa )!{e HH Sl M HW e HH 6e3 y'leTa HeMOHOXpOM aTH'IHOCTH ITY'IKa 

p8BHa 28x32 MM , ecnH MHWeHb HMeeT B Ce 'leHH H p83Mepbl }2x20 MM . 
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B 

M 

:ca-

:10-

:a 

3neMeHTbl p8C4 C! T 8 CHCTeMhl KB8.ll pyn onbHb!X M8rHHTHb!X nHH3 . 

MarHHTHaSI KBa.apynonbH8H nHH38 c! >oKycHpye T 3apH)K eHHbre 48C HIUbi a o .aHoil nnocKOCTH H 

.a e<i:JoKy CH py e T B .llpyroli. IJ 09 T OMY .llnH C03.ll8HHSI <i:JoKyC Hpyrow:e ro B o6eHx nnOCKOCTHX 06beKTI~-

B8 He06XO.llHMO H e MeHbW:e 2-x nHH3 . P ac4e T 06b eK THB8 H3 M8rHHTHb!X KB8.llpynO.'!bHbiX nHH3 IIpHHUH

IIH8.'!bHO He OTn H'l8eT CSI OT p8C'le Ta ni060i\ On TH4 eCKOil CHC T eMbi. 0co6e HHOCTbiO HB.'!HeTCH nHW:b 

TO, 'ITO 2 B38I~MHO- rrepiieH .ll HKynHpH bie IInOCKOCTH ni~H3bl HMeJOT pa3nH'IHbre 3H8'leHHH <i:JoKyc· 

Hb!X p8CCTOHHHil H II09TOMY nocne n ony qe H HS! ypa BHeHHil .ll nH K8 }K ,ll0 i\ nnOCKOCTH B OT.aenb-

HOCTH H8 .ll0 HX pewHTb COBMeCTHO. PaCCMOTpHM CHCTeMy 11:3 nHH3. J]nH K8)K ,llOi\ nHH3bl cy-

1 , ••• , n . Ill 
a I a/ 

a · o' 
I ' I 

- COOTBeTCTBeHHO paCCTOHHHH OT HCTO'IHHK8 II: OT H3 06pa :>KeHIHI .llO 6nH)Kai\weil 

r naBHOH nnOCKOCT!i nHH3 bl, a 
1 

cnpaaa OT nHH3bi, 11: MeHbwe HynH, ecnH cneaa. f 
I 

-<tJoKyCHO e paCCTOHHHe nHH3bl, J]ng <i:Jo-

KycHpyiOw:eil nHH3bi ( 1 >0, .an>l .ae¢oKyc~~:pyiOw:eil ( 1 < 0 . Vl3o6pa }K eHI!e -olt nHH3bi 6y.aeT 

cny)KHTb HCTO'IHHKOM .anH i + 1 nHH3bi: Cne.aoaaTenbHO, ecTb ewe n - 1 ypaBHeHHe BH.aa 

a 
I + 1 

r.ae - paCCTOHHHe Me)K.ay i + 1 II: 

a' - cJ 
I I 

xl 
nHH38MH 

/2/ 

06b!'IHO ewe 6b!B8IOT 38.ll8Hbl a 
1 

H a' 
n V!TaK, ecTh 2n- 1 ypaBHeHHe 11: 3n- 1 HeH3BeCTHbiX. P ewaH !IX, MO)KHO rrony'IHTb 

38BHCIIMOCTb O.llHOrO 113 f qepe3 OCTSnbHbie. AHanOrii'IHOe ypaBHeHIIe nonyqaeTCH .llnH BTO

polt IInOCKOCTII. y cnOBII e COBMeCTHOCTII CHIIMaeT ewe O.llHY CTeneHb CB060.llbl II .ll B8 H3 <i:Jo

KYCH blX paCCTOHHHil OIIpe.ae nH IOTCH qepe3 n - 2 OCTanbHbiX. J]ng IIpiiMepa IIpHBe,lleM <i:J opMy

nbi CBH3H .anSI CIICTeMbl 113 2-x niiH3 II 11:3 4-it nHH3. 

J]ns:I 2-x nHH3 B KS)K ,llOlt 11:3 2-x nnOCKOCTeil: ypaBHeHHe HM eeT BH.ll 

<ll" _ 1_ - [(<'!l' + _ 1_ f1 
a' 

2 a/ 

/3/ 

<'!J
1 

-onTHqecK as:I Cllna -olt nHH3bl. P eweHIIe CIICTeMbl 2-x TSKHX ypaBHeHHH npOBO.ll iiTC51 

rpa<i:J H'leCKH. J]nH 4-x nHH3 8H8.'!0rH'IHO e ypaBHeHIIe BhlrnH.ll HT 6onee rpOM03 .ll KHM: 

![( _1 . a 
! [ ( <'!l • + _1_ ) . 1 - d1 ] • 1 + ¢' .. I" 1 - c! 2 • 

a1 

HaKOHeu , np11ae.aeM ¢opMyny .anH Kos¢cpllulleHTa yaenH'leHiiH CIICTeMbi 4-x nHH3: 

3.aecb 

• 
~ 
a 

1 (1- ~ )(1- ..!..L)(1 

a I 

a' a' 
1 2 

<b' + 
a 

1 

~) 
a' 

3 

/4/ 

/5/ 

x/ 
ToqHee roaopH, d 

1 
ecTh paccTOHHIIe Me*.llY coce.aHHMH rnaBHbiMII n.rtOCKOCTHMII 

nHH3. 
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_1_ 
o' 

:J 

¢" + (a'-JJ"1 
I 1 

_l _ = ¢ '" + ( a ' - cl ) - 1 

• :J :J • 
a 3 

J.-13MepeHHe d?OKYCHbiX paCCTOHHHA MarHHTHbiX nHH3 

.Qml C03!laHHH CcPOKYCHpOBaHHOrO ny'lKa 'laCTHU C nOMOWbiO KBa!lpynonbHbiX MarHHT

HbiX nHH3 O'leHb Ba)!(HO XOpOlllO 3HaTb cPOKYCbl nHH3 KaK cPYHKUHH TOKOB B HHX, 8 HaCTOSI

WeM paaaene paccMaTpHBaiOTCSI MeTO!lbl H3MepeHHH cPOKyCOB, KOTOpb!MH Mbl nonb30BanHCb, 

npemae acero, noneaHo cKaaaTb HeCKOnbKO enos o pa6oTe KaaapynonbHoA MarHHTHOll 

nHH3bl. llHH3a npe!lcTaBnHeT C060A CHCT9MY !lBYX MarHHTHbiX !lHnoneA, 3Ta CHCTeMa HMeeT 

OCb CHMMeTpHH /MarHHTHaH Hnlt OITTH'l9CKaH OCb nHH3bi/ H !lBe nnOCKOCTH CHMMeTpHH, Ha 

pHcyaKe 4 aaao ceqeaHe nHH3bl, nepneaanKynHpHoe ee ocH. CTpeno'lKaMH yKaaaH npH6nHaH

TenbHbiA XO!l MarHHTHb!X CHnOBb!X nHHHH, TaKoA KBa!lpynonb aaMe'laTeneH TeM, 'ITO Ha ero 

ocH none paBHO ayn10, a npH y aaneHHH oT ocH rio paaHycy aanpHmeHHOCTb nom1 pacTeT 

nHH9AHO, rpa!lH9HT MarHHTHOrO nonH 3aBHCHT OT TOKa, npoTeKaiOwero B 06MOTKaX nHH3bl, 

H HBnHeTcH ocHOBHOA xapaKTepHcTHKoA aaHaoro KaaapynonH. YpaaHeHHH !lBHn< e HHSI aapHmeH

HOA 'laCTHUbl B MarHHTHOA nHH3e aanHCbiBaiOTCH B BH!le: 

~.!. 
ely 2 

cl 2
z 

J;' 

cl 2
x 

"JYT 

cl 2 x 

J;2 

+ lc z = 0 B nHH39 

0 BHe nHH3bl 

lex 0 a nHHae 

0 BHe nHH3bl • 

k = .!!!2_.Y_!_i__(__U_ 
pc 

3TH ypaBH9HHH HanHCaHbl B npeanonomeHHH, 'ITO np09KUHH HMnynbca 'laCTHUbl Ha OCb nHH3bl 

MeHHeTcsr Mano aa apeMSI npoxomaeHHH qacTHUbl 'lepea nHaay. Ha npaKTHKe aTo aceraa 

BbmonHHeTcH. EcnH He y'lHTb!BaTb pacceHHHOro nonH aa KpaHx nHH3bl, T.e. C'lHTaTb, 'ITO 

lc = cons# BCIO!lY BHyTpH nHH3bl H 1: = 0 BCIO!lY BHe nHH3bl, TO nerKO npOaHanH3HpoaaTb 

peweHHH HanHC8HHbiX ypaBH9HHA H y6e!lHTbCH, 'ITO ny'lOK napannenbHbiX 'l8CTHU , !lBHmywHx

CH B nnOCKOCTH yz cPOKYCHpyeTCH nHH30A B TO'lKy, a ny'lOK napannenbHbiX 'laCTHU, neTH-

x/ . 
WHX B nnOCKOCTH yx, -aeci>OKycHpyeTCH , .QnH STHX !lBYX nnOCKOCTeA MO)!(HO 3anHC8Tb 

BbipameHHH !lnH cPOKYCHbiX paCCTOHHHA 

I 
ct>oK. 

1 - -v T ctg v k f + J. 
2 

__ _p __ + -
300VH·f 6J 171 

x/ 
Bb!pamaHCb H3b!KOM OnTHKH, MO)!(HO CK838Tb, 'ITO O!lH8 KBa!lpynonbHaH nHH3a o6naaa-

eT canbHbiM acTHrMaTH3MOM. Ho, KaK 6binO noKaaaao a npe!lbi!lYWHX paaaenax, HcnonbayH 

H9CKOnbKO ·KB8!lpynonbHbiX nHH3 , MO)!(HO nony'lHTb OnTH'l9CKYIO MarHHTHYIO CHCTeMy 6ea 8CTHr

MaTH3Ma. 
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HHT-

,nHCb, 

iHTHOll 

HM991" 

, Ha 

5DH3R-

a ero 

eT 

fH3bl 1 

pH>KeH" 

DHH3bl 

rn.a 

'ITO 

aTb 

1HC8Tb 

'I 

>6nana-

1b3YH 

8CTHr-

rn.e 

I = 
D. ecp. 

1 cthyTI 
vk 

£ 
2 171 

-s cpcj:JeKTHBHaSI D.DHHa DHH3bl. ( OTC'IHTbiBaeTCSI OT cpen.ael!; nnOCKOCTH DHH3bl. 

HO nony'IHTb 

I "' ~ > o I -I I 

HanpHMep, D.DSI M n-7 ~ "" 0,4 M; D.DSI Mn-5 ~ 

paCCTOSIHHe Me>KD.Y rnaBHb!MH nnOCKOCTSIMH DHH3bl 

rl -
!< £ 3 

12 

0,1 M, YpaaHeHHSI 161 n.a10T TaK>Ke 

181 

Vf3 STOll cpOpMyDbl BHD.HO, 'ITO HCnODb3yeMbie cel!;qac DHH3b! C 
-1 

11"'500 raycC.CM 

HM910T paCCTOSIHHe Me>KD.y rnaBHb!MH nDOCKOCTSIMH 3 - 5 CM H BO MHOrHX 3aD.a'laX MOryT 

C'IRTaTbCSI TOHKRMR, 3HaSI R3 R3MepeHRll MarHHTHOrO nODS! DRH3bl, nO cpOpMy-

naM 17 I MO>KHO Bbi'IRCDRTb cj:JoKyCHble paccTOSIHl!SI DRH3hi, HeTO'IHOCTb TaKoro pacqeTa 3aKnJO

qaeTcH a TOM, 'ITO napaMeTp £ 3apaHee nnoxo R3BecTeH. noaTOMY pacqeT cj:JoKycoa no 

cpOpMynaM 17 I MO>KeT D.aTb 'nRWb OpHeHTRpOBO'IHOe 3Ha'leHHe OnTR'IeCKOl! CRDbl DRH3bl. 

B Haw ell pa6oTe no cpOpMRpOBaHRIO ny'IKa M bl RCnODb30BaDR TpOHKR H D.BOl!KR DRH3 THna 

Mn-5, BKDJO'IeHHbie TaK, 'ITO cpoKycRpyJOmRe lcooTeeTcTaeHHo-n.ecpoKycRpyJOll!He l nnocKOCTR 

BCeX DRH3 BHyTpR TpOl\KR RDR D.BOliKR COBnan.anR. PaCCTOSIHR e Me>KD.y DRH3aMR B D.BOl!Ke 

IRnR a Tpol!Kel Bbi6Rpanocb MHHHManbHO B03MO>KHbiM, B aTOM cnyqae Tpol!Ka IRnH n.aol!Kal 

DRH3 MO>K9T pa~CM8TpRB8TbCSI KaK OD.Ha KB8D.pynODbH8SI DRH38 C 3cpcpeKTRBHOl! D.DHHOll 

PacCTOSIHRe Me>KD.Y rnaBHblMR nnOCKOCTSIMR T8KOll DHH3bl, COCTaaneHHOll 

R3 Tpex l n.ayxl DRH3, MO>KeT 6b!Tb Halln.eHO no 06bi'IHbiM npaBRD8M OnTRKH. HanpRMep, D.DSI 

-I 
TpOliKH Mn-5 npH '\/ ,If "' 450 raycC.CM R paCCTOSIHRR Me>KD.Y U9HTpaMR DRH3 "' 47 CM 

a "' 14 CM, T.e. TpOl!Ka eme O'leHb 6DH3K8 nO CBOHM CBOl!CTBaM K TOHKOl! DHH3e, 

Heo6xon.RMYJO n.n11 pacqeTa KaHana RHcpopMaURIO o6 onTR"'eCKRX napaMeTpax MarHRTHOll 

KBaD.pynODbHOj;\ DRH3bl MO>KHO nony'IHTb, KaK BRD.HO R3 ypaBHeHRll 17 I, pa3DR'1Hb!MR CnOco6a-

- TOK B DRH3e, DR60 R3Me-

pRTb I (l,p) R I (l,p
2

) n.n11 2-x 3Ha'leHRll RMnynbcoa p R p , n116o Hal!TR 
1 1 .:1 

p = p ( /
1 

I . ) D.DSI 2-x 3H8'1eHHl! l cpOK" QqeBR D.HO H8H6onee "KnaCCR'IeCKRMw 6bin 6hi 

CnOC06 H3MepeHR!I, npRBeD.eHHblll Ha pRC, 5a: HRTb C TOKOM YCTaHaBDRBaeTCSI H8 BXOD.e B 

DHH3Y napannenbHO onTR'IeCKOll OCR DRH3bl R R3MepSIIOTCSI D.DSI pa3DR'IHblX / cj:JOKYCHble pac-

CTOSIHRSI. 3TRM cnOC060M MO>KHO R3MepRTb T8K >Ke nODO>KeHRe rnaBHbiX nDOCKOCTelf DRH3bl. 

On.HaKO aTOT cnoco6 Tpe6yeT MHoro apeMeHR, cneuRanbHOro cTeHn.a HT.D.. EcTb 6onee npoc• 

Tb!9 R 6biCTpbie,D.810ll(Re D.OCT8TO'IHYIO TO'IHOCTb, CnOC06bi nony'leHRSI RHcj:JOpM8URR 0 DRH39. 

Ha 2-x R3 HRX KOpOTKO OCT8HOBRMCSI. 

JV\ hi RcnonbsoaanR cxeMy H3MepeHRSI, noKa3aHHYJO Ha pRe. 56. ToKOHecymaSI HRTb 

7 
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:.t' f.!' B nponycK81I8Cb qepe3 H3MepReMyJO TpoAKy /uaoAKy/ 1IHH3, a TO'IKe A OH8 nepe6p8Cbi88-
t 2 

nacb qepe3 6noK H H8 ee KOHeu nou8eWHB81ICH rpy3 /0,5 Krl, o6ecne'IHB8JOWHA nocTOHHHoe 

H8TH:>KeHae HHTH, ~OKYC f ..1-.0K TpOAKH H8XOllHTCSI H3 yp8BHeHHA j_ 
c~ • a 

+ 1 :; 

0 = 03 b t-46 
. ~.1 2 M~- 11

1
M: 

o., •• 't n •1 t ,. , 2 + ,, 2 • 

_ 1_ 
I 

CMbiCn o6oaH8'1eHHA YK83aH H8 pHc. 56. Be.'IH'IHHbi /,\M
2

H M 1 A'~H3MepRIOTCSI c noMOUlbJO MHK

x / 
pOCKOllOB M 1 H At 2 c TO'IHOCTbiO 0,1 MM • 

xx/ 
H8np8BneHae AO a Hlle81IbHOM cny'l8e uon:>KHO coan8ll8Tb c M8rHHTHoA OCbJO 1IHH3 

np8KTH'IeCKH 38 Hanpaa neHHe AO MO:>KHO npHHSITb reoMeTpH'IecKyJO ocb 1IHH3, 0llH8KO nocneuHIOIO 

TPYllHO H8ATH C TO'IHOCTbiO 60JibWeA, '19M _! 0,5 MM. KpoMe TOro, 38p8Hee He SICHO, C K8-

KOA TO'IHOCTbiO C0Bll8ll810T reoMeTpH'IeCK8SI H M81"'HifTH8SI OCH ll1ISI ll8HHOA 1IHH3hl, nosTOMy 

Mbi Bbi6Hp81IIf H8np8BneHHe AO cneuyiOwHM o6p830M, To'IKH A H B BhlCT8B1ISI1IHCb npH6nH3H-

TenbHo l 't 0,3 eM/ H8 reoMeTpH'IecKyJO ocb 1IHH3, B HHTb ll8B81ICSI M8KCHM81IbHbiA TOK. Torua 

xxx/ 
npH BK1IIO'IeHiflf TOK8 B 1IIfH3e HHTb Bb!6p8Cb!B81I8Cb K ll01IIOC8M 1IIfH3bl , CllBifi"'8SI TO'IKY A 

HJIH B, acerll8 MO:>KHO H8ATH T8KOe H8'181IbHOe nono:>KeHHe HHTH AB, npH KOTOpOM OH8 c p88-

HOA 8epOSITHOCTbiO Bbi6p8ChlB8eTCSI 81Ie80 lf1IH 80p8BO, 0K83b!B8eTCSI, 'ITO X -KOOpllHH8Tbl 

TO'IeK A If B, yuoaneT80pRIOUlHX sTOMY ycnoBHIO, onpeuenHIOTCSI c TO'IHOCTbiO He xy:>Ke 

0,1 MM. LlnH onpeueneHHH z KOOpllHH8Thl 9THX TO'IeK ll0CT8TO'IHO H3MeHHTb H80p8B1IeHHe 

TOK8 B HHTH, Torll8 OH8 6yueT llBifi"'8TbCSI B 01IOCKOCTif yz , H BCe CK838HHOe Bb!We 6ylleT 

OTHOCHTbCSI K STOA nnOCKOCTH, H8AlleHHOe T8KifM o6p830M H80p8B1IeHHe / o603H8'1eHHOe H8 

pHc. 5 K8K AO/ Mbl H npHHHM81IH 38 OCb OTC'IeT8 npH H3MepeHHH f • AO no ca?eMy onpe-

ueneHHIO npOXOllHT qepe3 M81"'HifTHbiA UeHTp 1IIfH3bl H, B006we i"'OBOpSI, COCT8B11HeT C M81"'HHT

O 
HOA OCbiO HeKoTOpbiA yron I= 0,5 - 0,25 /, HanH'IHe 9Toro yrn8 HecywecTBeHHO ll1ISI H3Mepe-

HHA f 

0nHC8HHb!A 3lleCb MeTOll npHMeHHM, ecnH p8CCTOS!Hife Me:>Klly 1"'118BH b!Mif 01IOCKOCTSIMH 

JIHH3bl r/ HeBe11HKO: d << 0; d <<b. npFI 9TOM ( , H3MepeHHOe STHM MeTOllOM, OTC'IHTbi-

B8eTCSI OT cpeuHel1 0110CKOCTH 11HH3bl. EcnH I cpaBHHMO C o H b , TO cpOpMynbi /9/ He-

o6xouHMO nepeuen8Tb, y'IHTbiB8H J • B H8weM cny'l8e owH6Ka B onpeueneHHH ( , B03-

HHK810Ul8SI H3-38 TO!"'O, 'ITO 1IIfH38 C'IHT8eTCSI TOHKOA, He npeBOCXOllHT 1%, 

AH81101"'H'IHbiA MeTOll MO:>KHO lfCll01Ib30B8Tb H ll11SI H3MepeHHSI ( ~ KB8llpyn011bHOA 
ll e '+'• 

1IHH3bl, LlnR 9TO!"'O Hy:>KHO H3MeHHTb H8npaaneHHe TOK8 B HHTH H TO'IKY A /pHC, 5-6/ OTHeCTH 

ll81Ibwe oT OCH AO T8K, 'IT06bi yron a H3MeHHJI 3H8K, P8c'leTbi OCT810TCSI npe:>KHHMH, ,v\ bl 

He uen81IH 9TO!"'O H orp8HH'IH1IHCb Bhl'llfC1IeHHeM p83HHUhl A ' cPOK, ' ll ecJ>. no cJ>op-

MY1I8M /7/, HCll01Ib3YH npH61IH:>KeHHbl9 3H8'1eHHH H "1/ !f • 

x/ 
Mo:>KHO o6oATHCb 6e3 MHKpOCKOn8 M

2
, ecnH npeHe6pe'lb niOcJ>ToM a 6noKe A. 

xx/ H8nOMHHM, 'ITO M81"'HHTHOli OCbiO KB8llpyn01IbHOli 1IHH3bl Mbl H83bi88eM npHMyiO, H8 

KOTOpOA none BC lOllY p8BHO HY1IIO, 

xxx/ EcnH HHTb He Bbi6p8Cbi88eTcSI, HY:>KHO nH6o yMeHbWHTb H8TSPKeHHe, nH6o yaenH'IHTb 

TOK, 
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~5p8Cb!Ba-

:TOSIHHOe 

xxl 
1UH3 

neLIHIOIO 

c Ka-

•K. TorLia 

'O'iKY A 

c pas-

IHaTbl 

;e 

a 5yLieT 

eHHOe Ha 

v~y onpe-

MBrHifT-

uaMepe-

CTSIMH 

/9/ He-

OTHeCTU 

IH, ,V\ bl 

:> cj:Jop-

10, Ha 

npoCTbiM If 5biCTpb!M CilOC050M H3MepeHHSI napaMeTpOB 1IHH3bl SIB11SieTCSI Cil0C05 "Bb!5pa

Cb!B8HHSI" TOKOHecymeli HHTH lsTHM cnoco5oM H3MepSIIOTCSI KpHBble p = p (I, I cj:JoK.) • , CyTb ero 

MOmHO ilOHSITb H3 pHC, 5B. HHTb C TOKCM YCT8HOB1leHa BL101lb MBrHHTHOH OCH 1JHH3bl, Ha 

Hee LleACTBYIOT 2 CHllbl: MarHHTH8SI CH118 CTpeMHTCSI yBeCTH HHTb Ha KpaA anepTypbl 1IHH3bl 
,._ .... ,. 

If CHlla HaTAmeHHSI, ilpOilOpUHOH81lbH~H KpHBH3He HHTU, CTpeMUTCSI BepHyTb HUTb Ha OCb, Tonb-

KO B OL1 HOM cnyqae1 JlC1IU _1_ + j_"i~~· Clfllbl 5yLiyT ypaBHOBemeHbl If HUTb 5yLieT ycTOH'iUBa 
., a b d 

lecnu V H(x),consfil . P(x)=const I " LinH 1JI05oro x • LlnSI npocTOTbi Bbi5HpaiOT a= b, Tor-

LIB, eCllU I < ~ t MarHHTH8SI CHlla 5yLieT 50llbWe CUllbl H8TSimeHUSI U HUTb BbilleTUT Ha 

2 
Kp8H anepTypbl~ B ilpOTHBHOM Clly'iae OH8 OCTaHeTCSI H8 OCH, 0LIHaKO Ha npaKTUKe He50llbWUe 

Kone6BHUSI HUTH Ha 'iH HaiOTCSI HecKOllbKO paHbW e LlOCTH m eHifSI ycnosug I = ~ , 'iTO CBSI3aHo c 
2 

HeTO'iHOCTbiO il0110meHifSI HlfTif Ha OilTH'ieCKOH OCif, TeM He MeHee TO'iHOCTb onpeLieneHHH MO-

MeHTa nepeXOLla OT K01le5aHifH K "Bbi5paCbiBaHHIO" XOpOW8SI /eM 11UC, 6 1 , 

Ha puc. 7 npeLicTasneHbi peaynbTaTbi lf3MepeHHSI cj:JoKyCHbiX paccToHHifH nuHa Mn-5 

/TpOHKal, 06a cnoco5a H3MepeHifH LiaiOT COBilaL18.lOWHe C XOpoweA TO'iHOCTbiO / "' 1%/ pe-

aynbTaTbl. TaM me nplfBeLieHbl pacC'ilfTaHH8SI LlllSI =32 eM no cj:JopMynaM 11 I KpusaH 

I (I ) c HCil01lb30BaHH eM If 3M epeHHbiX LiaT'iHKOM Xonna 3Ha'ieHHA V li ( l) lplfc. 81. Cne LiyeT 

OTMeTifTb, 'iTO a5C01liOTHOe 3H8'ieHife scj:Jcj:leKTHBHOH LlllHHbl 1IHH3bl npu 501lbWifX TOKaX Mano: 

ilplf LlllU He ilOlliOCOB "' 30 CM If anepType J = 14 CM, Scj:Jcj:leKTUBHaSI Ll1IHH8 COCTaBllSieT Bee-

ro 32 CM, TOrLla K8K paHbWe C'iHTallOCb, 'iTO r + 
il01110Ca 

Ha pHc. 9 npuBeLieHbi npeLIBapHTenbHbJe peaynbTaTbi uaMepeHifSI cj:J oKyCHbiX paccTOHHHA 

1IUH3 Mn-20 If 2M n-5, BKlliO'ieHHblX LlBOAKaMH IMemLiy ueHTpaMH !IUH3 47 CM I. a Ha pHC, -9a 

1 ( 1 J - LlllSI nHH3bl M n-8. 

napaMeTpbl ilY'iKa 

J.1 HLlHKaUHSI ilY'iK8 T7 -M e30HOB OCy meCTB1lSI1laCb , B OCHOBHOM 1 TeneCKOilaM U H3 2-x 

UllH 3-x CUUHTH111ISIUHOHHblX C'ieT'iHKOB, BKlliO'ieHHb!X Ha COBilaLleHife, OLlHH U3 KOTOpb!X ITaK 

Ha3biB8eMblH "5eraiOlUHH" I MOr nnaBHO MeHSITb CBOIO KOOpLlHHaTy B LlHanaaoHe 0-250 MM. 

3TOT C'ieT'iUK UMell LllfCTaHUUOHHYIO ClfCTeMy ilpUBOLla If OTC'ieTa KOOp Ll HHaTbl, noTeHUHOMeToH

'ieCKUH LlaT'ilfK o6ecne'iHBa11 TO'iHOCTb OTC'ieTa KOOpLlUHaTbl MM, PaaMep nnaCTHK8 "5erai0-

2 
mero" C'ieT'ilfK8 B ce'ieHHH, nepneHL1HKY11SipHOM ilY'iKY, 5b!11 5 X 70 MM , npH H3MepeHHif pac-

npe~eneHHSI 'iaCTifU B ilY'iKe 6eraiOlUUH C'ieT'iHK C TOHKifM illlaCTifKOM BK1liO'i81lCH Ha COBilBLie-

2 
HUe CO C'ieT'ilfKOM, illlaCTHK KOTOpOrO p83MepoM 300 X 500 MM B OLlHOM HanpaBneHHU nepe-

KpbiB81l BeCb ilY'iOK, LlllSI U3MepeHHH HMilyllbCHOrO pacnpeLieneHHSI 'i8CTifU B nyqKe B KaqecTBe 

8Ha1IU3aTOpa lfMllYllbCOB lfCll01Jb30Ba1ICH MarHHT Cn-41. TenecKOil COCTOSI1l U3 3-x cqeTqlfKOB 

C TOHKUMU n1JaCTUKaMU 1 1 eM / , PacCTOHHHe MemLiy nepBbiMH LlBYMSI, 3aLla iOI.I..l lfMU Hanpa sneHHe 

BXOLla B Cn-41, 5bl110 8 M, TpeTifH C'ieTqHK / " 5eraiOlUifA" / pacnonarallCSI aa Cn-41 IHa 

puc. 1 C'ieT'ilfKH s 4 I s 6 I s' I. npu cj:JuKcupOBaHHOM TOKe B MarHuTe cn-41 onpeLie1JH1laCb 

38BUCifMOCTb C'ieTa TpOHHb!X COBll8LleHifH OT ll01IOmeHHSI "5eraiOmero" cqeTqHKa. nepeXOLl OT 

3TOrO pacnpeLielleHUSI K pacnpeLielleHUIO 'iaCTHU flO HMllyllbCaM ocymeCTB1lH1JCH rpa Li yHpOBKOH 

OTKllOHSIIOlUeA CUllbl M8rHUTa C llOMOI.I..lbiO TOKOHeCylUeH HHTH, MoHUTOpHpOBaHHe ocywecTB1JH-

110Cb TeneCKOllOM s , s , s /puc. 1 I. 
1 2 , 
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¢opMy IIY'IK8 rrepea Cn-41 B cnyqae "rroneBoro" B8p!i8HT8 K8H.8ll8 fBTOpOH 06b8KTHB -

(I DfJf)' I MO>KHO yBH.QeTb H8 pHc. 10-a, 10-6. npeac T 8Bll8HHb!8 pacrrpe aeneH IHi ecTb H306pa

x/ 
>K8HHR arrepTypbl M8f'HHTHOf'0 3Kp8H8 B X H Z ll!IOCKOCTRX> COOTB8TCTB8HHO. KpHB851 2 

H8 pHC, 10-6 H306pa >K aeT anepTypy, YM8Hblll8HHYIO CHH3Y H8 4 CM, Y1HT8HCHBHOCTb B M8KCH· 

9 
MyMe, OTH8C8HH851 H8 }0 !IpOTOHOB, !I8 .Q 8!0LUHX H8 MHUI8Hb, OKO!IO 120 M830HOB H8 

2 
CM • 

0TM8THM, 'ITO C BbiK!IlO'l8HH8M nepBOf'O li BTOpOf'O 06b8KTHBOB HHT8HCHBHOCTb YM8Hblll88TCR 

B 1 5 - 20 pas. 

Lho6bi rrpoHnmocTpHpOBaTb pa6oTy nepBoro o6beKTHBa H3 2-x nHH3 MTI-7, npHBeaeHo 

H3M8p8HH08 C !IOMOLUblO cpOT03MY!IbCHH pacnp eaeneHHe !IJIOTHOCTH ny'IK8 no Z , KOOp.QHHa-

Te B TO'IK8, OTCTORLU8H OT nocne aHeH 11HH3bl H8 paCCTORHHH 8,5 M, TaM >Ke yK838Hbl pac

'l8THbl8 p83M8pbl H306pa>K8HHR 6e3 Y'!8T8 XJ:.OM8TH3M8 liY'IK8, 

PesynbT8Tbi H3MepeHHR HMnyllbCHoro pacnpeaeneHHR ny'IKa B noneBOM BapHaHTe c 2-MR 

TpOHKaMH IIHH3 M TI-5 npHBeaeHbi Ha pHcynKe 12 I KpHBaR 1 /; rronywHpHHa KpHBOH ! 5%. 

Cpeanali HMnyiibC paBeH 3,8 E3Bic. KpHB8SI 2 ecTb HMnynbCHOe pacrrpeaeneHHe 'l8CTHU, Hay

LUHX no Hanp8BI18HH!O OCH !IHH3 nepBOf'O 06'beKTHB8, 8C!IH OH BbiK!IlO'l8H, KpHB851 3 COOTB8TCT

BY8T HMnynbCHOMY pacnpeaeneHH!O 'laCTHU, ecna BKiliO'leH TOIIbKO nepBbili o6oeKTHB. BaaHo, 

'ITO !IHH3bl SIB!ISI!OTCSI XOpOUIHM 8H8!IH38TOpOM ny'!K8 no HMnyllbCy, 

x/ 

PyKOIIHCb nocTyrrHna B H3rtaTenbCKHli oTaen 
12 ceHTS16pSI 1962 r. 

AnepTypa M8f'HHTHOT'O 3Kp8H8 100 X 200 MM OnpeaenS!eT, K8K OTM8'!8!I0Cb paHee, 

Bb!XOLlHY!O anepTypy 1-ro 06'b8KTHB8, KOTOp8S! cny>KHT HCTO'!HHKOM Ll!ISI 2-ro 06b8KTHB8, 

10 
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B M8KCH-

2 
CM • 

waeTcH 

aeaeHo 

:oopaHHa-

:bi pac-

9 C 2- M H 

5%. 
p H C, 1. 

'HU, Hay- Cn·~t 

OTBeTcT-

paHee , 
THBa. 

nnaH MarHHTHOrO KaHana ami ny'IKa 1T -Me30HOB HMnynbca 3,8 Bas/c • 

.... __ 
-- -- .... _ 

.... , c,r .,-!r ........ 
" ... ... .... l ....... .... ... .. 

.... .... . ....... 
(Jt) 

, 
' 

, _ ............ 
; ... ... ... ... 

.., __ .... -, ... ... --,; ,. ---------
p H C, 2. 

-.... _ 

, .... 

.... .... 

-
.... 

~ . 
... --- .. 

XpoMaTH'IeCKaH a6eppauHH CHCT9Mb! MarH!iT ycKOpHTenH - napa Mll-7. no sepTHKanH 
M 1:1. no ropH30HTanH oTno>KeHo paccTOHHHe s MeTpax oT cpeaHell: nnocKOCTH nocneaHeR 
nHH3bi Mll-7. Koa¢cpHuHeHT ysenH'IeHHH K • 0,8. 
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a) 

~) 

/ 

/ 

o t 2 J ~ Srwt 

p "' c. 3. 

Jl'll\l 2MA7 

',, ,.., 

M~20 /l'tlf 

ZMA5 jM/IS 

0liTH'I8CKHe C X 8Mbl KaHana : a/Nli\.JJ18 BOii" BapHaHT, 6 / aapHaHT C lipOM8iKYTO'IHbiM H306pa

iK 8HH8M, CrrnOW HaSl liHHHSl OTHOCHTCSI K I'OpH30HTanbHOl! liliOCKOCTH, liYHKTHOHaSI - K BepTH
KanbHOl!. 

·,._'t 

p H C. 4, 

~ ai'HHTHOe liOne B KBaapyliOlibHOl! Mai'HHTHOl! liHH38 l Oeb liHH3hl li8pli8HQHKYliS!pHa 
rrnocKOCTH pHCYHKa l . 
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IM H306pa

BepTH-

:pH a 

a) 

M: M' 
-t~ 

. I 

J:l 
8 __ 

M, 

B 

p H C, 5, 

V!3MepeHHe cjJOKYCHbiX paCCTOSIHHH KBaupynonbHbiX nHH3 C flOMOWb!O TOKOHecyweA HHTH, 

a/HHTb BXOLlHT B nHH3Y napannenbHO OflTHqecKOH OC~ 6/HHTb HenapannenbHa onTHqecKOH 

OCH, s/Cnoco6 "Bb16paCbiB8HHSI
0 

HHTH 38 anepTypy nHH3bl, 

II 

15t~ 

40Crt 

,,~ 

j -
sao 580 

p H C. 6. 

3aBHCHMOCTb aMnnHTYLlbl KOne6aHHH HHTH C TOKOM OT BenHqHHbl TOK8 B HHTH npH H3Me

peHHH C noco60M "Bbi6paC b!B8HHSI ", 
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I, 
J,S 

3,1, 

I 
l 

3,! 

3,1 

3,1 

J,O 

l,J 

~a 

~7 

~6 

~5 

Z.'-
l 

1$0 zoo lSO 
p H c. 7. 300 350 'too I{!JO 

3aaHcHMOCTb cpoxycHhiX paccTOHHH.A nnH HMnynbca 3, 8 E a a / c TpoAxH nHH3 Mll-5 OT Toxa 

a Tpo.Axe ln nH cpoxycHpyiOmea nnocxocTH I . I -n3Mep e HHH no .. Bhi6pac hiB8HH IO " HHTH, II- c no
Mo tuhiO MHKpOCKOilOB. TO'lKH, 0603H8'l8HHble X H G) COO TB8TCTBYIOT P8CC'lHT8HHb!M 3H8'l 8 HifS!M 
cpoxycHoro paccTOS!HHS! c Hcitonb30B8HHeM 38BHCHMOCTH V H (I) .anSI P "' 32 CM a f .+. = 31 CM, 

3 't'· 

P H c. 7a. 

of ~ 
r•IO 

qs 

q~ 

qJ 

. ql 

Ql 

0 

-qf 

-qz 
-q3 

-q~ 

-qs 

<>-" 
" C) 

" 
~~ ..... 

~--~--~--~----------------xcM 0 2 3 " ' 
.. CcpepH'lecxHe" a6eppauHH Tpo.AxH nHH3 Mll-5. / Vf3MeHeHHe cpoxycHoro paccToHHHH nHH-

3hi K8K <i:>YHKUHS! paCCTOS!HHS! HlfTH C TOKOM OT OCH nHH3bi/. 
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OT TOKa 

- c.; rro
eHIHlM 

fDD 

p H C, 8. 

3aBHCHMOCTb V fl(/) .onSI nHH3bl M n-5 OT TOKa B nHH3 8, 
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'" 
~.., 

..,., 

,.., 

~ .. 

, ... 

'fiD 

~ 

I,DD 10 tS ~0 ~s- JO 1 A'it"' 

p H C. 9, 

3asHcHMOCTb I (I) .anSI cpoKycHpy!Owelt rrnocKOCTH .anSI .usoeK nHH3 MJl-20 I KpHBaSil I 
H 2MJ1-5 IKpHBaH II I l rrpe .a sapHTenbHble .aaH HbJel . B sneKTpHqecKolt cxeMe nHH3bl B 
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PacrrpeueneHHe B cnyqae rroneBoro BapHaHTa rr -M e30HOB B rry'!Ke: a / rro ropH30HTa

IIH, 6/ ITO BepTHK8/IH: KpHB8H 1 COOTBeTCTByeT ITO/IHOA arrepType MarHHTHOrO 3Kp8H8; KpHB8H 

2 110/IY'!eHa 11plil 38Kpb!TOA C!!Jii3Y H8 4 CM anepType, nyHKTHpOM ITOK838Hbl rpaHHUbl K0/1/IHMa ... 
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Y:Jao6pa>KeHHe MHWeHH, LtaBaeMOcl l 06'beKTHBOM B Z -nnOCKOCTH /nony'!eHO C 

flOMOll.lhiO cpOTOSMynhCHH/, npHMoyrOnhHHK COOTBeTCTByeT pac'!eTHOMy H306pa>KeHHIO MHWeHH 
6ea yqeTa xpoMaTH3Ma, 
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VIM nynhCHbie pacnpeaen e HHH ny'!Ka B cny'!ae: I I BKniO'IeH Bech KaHan B noneBOM aa

pHaHTe, 2/ BCe >1HH3b! B KaHan e Bb!Kn iO'!e Hbl~ 3/ BKniO'IeH TOnhKO l 06'beKTHB H3 nHH3 M ll-7. 


