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1. ra30li8IIOJilielilibiH Macc-cerrapaTop rrpenli83li8"'eli' LIJISI II3y"'eliiiSI KOpOT

KO)I{!IByii!IIX · IIponyKTOB SILiep.I'Ib!X peaKUIIH lia. IIy"'Ke TSI)I(eJibiX IIOliOBo J1piili.UIIII 

ero nnSI DCKOJIKOB neneniiSI 6Hn rrpenno)l(eli II ocymecTBnen' B 1958 rony 4>yn

~epoM II KoanoM/ 11 II rroGnnee .IIcrronh30BancSI ApM6pycTepoM/ 2/. I1MeeTcSI 

MariiiiTOOIITII"'eCKaSI CIICTeMa 1 38IIOJilieliliaSI ra30M IIpii naBJieHIIII 0
1 

J,...J0MM 

f>T; CTo'n6a. B. MecTe. IICTOtlliiiKa :3TOH CIICTeMbl .paciiOJIO)I(eHa . MIIII!elib
1 

o6ny-

'"'l{eMaSI rrytJKOM TSl){(9JibiX IIOHOB. J1ponyKTbl peaKUIIH BbiJieTaiOT II3 Hee 

CO 3H8"'HTeJiblib!M IIMIIyJibCOM II- IIOII8LI8IOT B Marl!HTHYIO CIICTeMy B BIILie l!OIIOB. 

J1o Mepe LIBII)I(eHIISI 9TH IIOHbl IICIIb!Tb~BaiOT coynapeHIISI C aToMaMII raGa II 

cTaTIICTII"'ecKIIM o6pa3oM MeHSIIOT cBon 3apSin. CooTBeTcTBeuno MenSieTcSI II 

pan~yc KpiiBII3Hbi TpaeKTOpiin. OnnaKo ycpe.tlneHnb;n rro Bee My rryTii · pan nyc 

KpiiBII3Hbi R · 6yneT 6l{II30K K pannycy, oTBe"'aromeMy paBnosecnoMy 3apSillY 

-e _ z r;a v I_ 3/ ( z " v - cK.opocT.h)· •. B _ - IIOpSILIKOBb!II HOMep HOHOB
1 

ycpenneHHOM panHyce, T8KIIM o6pa30M 1 BbiiianaeT 3aBIICIIMOCTh OT. CKOpOCTII 

R- Av A (A ) If · 3apSI.Qa IIOHOB: "' ·--"" --=:-7.: - M8CCOBOe "'IICJIO • . e zr;a 
· 2. MarHIITOOIITII"'ecKaSI cncTeMa ra3onarronneanoro Macc.-cerrapaTopa. 

LIOJI)I(Ha ynoBneTBopSITb orrpeneneHHbiM .Tpe6oBaHHSIM. Bo-rrepBbrx, nnSI rrony"'e-

JIIISI IlpiieMneMOH a<!J<!JeKTIIBHOCTil periiCTpaUIIII rrponyKTOB peaKUIIH CB8TOCIIJ1a 

CII8KTpOM8Tpa LI0JI)I(JI8 6b!Tb MaKCIIMaJihHO B03MO)I(HOH• llaliHble 06 :yrnOBOM. 

pacrrpeneneHIIII/
4

/ 'ITOK83b!BaiOT 1 "'TO B T8JI8CHOM 'yrne OKOlrO lQ-2 c-i-epannan 

B Haiip8BJ18liiiii IIY"'Ka TSI){(eJib!X IIOHOB LIBH)KeTCSI 10-20% IIponyKTOB peaKUIIH 

rronnoro cniiSIHIISI. Bo-BTopbrx, Hy)l(eH crreKTpoMeTp c yMepennon nncrrepcuen. . ' . 
lliiCIIepCIISI - p8CCTOSIHIIe Ha tPOK8JihHOH IIJIOCKOCTII M8)1(LIY LIBYMSI "'aCTIIU8MII 
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C pa.anycaMH KpHBI13Hhi · B M8I'HHTHOM none, OTni1'1810UlHMHCSI HA l% •. 06bl'JHO 

a MarHHTIIbiX cneKTpoMeTpax nncnepcnsr n a6eppaunn onpenenHJOT paapema

JOlllYJO cnoco6HOCTh npn5opa. PaapemeHne raaouanonueHuoro Macc-cenapaTopa 

orpaHH'JeHO MHOI'OKp8THbiM pacceHHllOM H CT8THCTHKOtl: nepeaapSlllKH !JOHOBo 

OTaocHTOllbHoe Maccoaoe pas.pe~euue nns ocxonKoB nenenns paaao 3-6%11,21. 

noaToMy nncnepciUI raaoaanonaeuuoro Macc-cenapaTopa onpenen.steT ue · paa

peruenne, a paaMep nao5pa)!<eunsr no ropH30HTann. 

Ha npiiHunna pa6oTbi raaouanonueHJ:wro Macc-cenapaTopa annno, 'ITO 

paapemenne npn6opa 6yaeT ny'I:Jme npn yaenH'Ielinn nnHHbi nyTn a Marl!HTHOM 

none C OlUIOBpeMeHHbiM yMeHhllleJIHeM OOllleii: .OnHHbi TpaeKTOpHH 'IACTHUhi. 

neilCTBHTenbHO, llpll 9TOM 6yneT YliY'I:JlllliTbCH CT8TJICT11KB rrepeaapHJlKll IIOHOB 

H MeHblliO 6yneT CK83b!B£1TbCSI MHOI'OKpATHOO paCCOHHHe. 

nepe'IHCneHHbiM Tpe50B8HHSIM MO)!{eT YAOI31leTBOpHTb1 llO-BIIJlHMOMy, CeK

TOpliblH CllOKTpoMeTp C O,!lROpO.QHb!M MBI'HHTHhiM noneM. MaKCHM81lbHBSI CBeTOCll-

11£1 nocTnrae-rc.st npn cTnrMaTn'leci<ofi yrnosotl !lloxycnpoaxe/6/. HaaecTHo TaK

~e/5/, '<ITO yron aaxaaTa 13 nanpaanennn, napannenhnoM MennaHHofl nnocxoc~H 
(yCllOBHMCH C'IHT8Th.3TO Hanpasnenne I'Opli30HT£1nhHHM), CylUeCTBeHHO yaenH~li-

BAOTCS'It ec/m rpaHHUbi COKTOpHOI'O MBI'HliT8 .llBliHI<jiTCH KpyrOBbiMH. 

B cneKTpoMeTpax c onnoponHblM MaraHTHhlM noneM liJoKycHpoBKa a aep

THKanhHOM HanpasneHHH o6ecne~HB£1eTCH B38HMOAOHCTBHeM aap.st)!{eHHblX '18CTHU 

C I'OpH30HT8nbHOH KOMnoHeHTOil pacCeSIHHOI'O ll01IH H8 I'p8HHU8X M8I'HHT8/7/. 

noCTATO'tHO TO~Hblil paC'I:J~T aepTHK£11lbHOI'O -!lBH)!{eHHSI MO)!{HO Bbill01lHHTb IIpH 

ycnoann, '<ITO nanecTeH xapattTep cnana MaranTHoro non.st na rpannuax Mar

HHTa. ::lTa aanaqa 6bma pemeHa H.f.AijlanacbeBbiM n npyrnMn/8-10/ B npen

nono)!{eHnn nnaetlaoro cnana nonS! Jia rpauuue. 0Ho cnpaaennnno B TOM cny'lae, 

KO:r'}:\8 Y. BXOJlHQH • R BhiXO!lHOii rpaHHU Mlll'HUT8 pacnonaraJOTCSI Mlll'HHTHbJe 

axpaHbi. Atj>auacheB H np. noxaaann, '<ITO a OTHOlllE!HHM ropH30HTanbnoii ljloKy .. 

CllpOBKH peanhHblii MBI'HHT C MBI'HHTHblMH 9Kp8H8MH 3KBHBaneHTeH M.QeanbHO-

-, MY, Mar.an~y c peaxnM cnaJlOM noma· Ha rpannuax. 

' . 3. napaMeTpbi CTHrMBTM~eCKOI'O MarHHTHOI'O cneKTpoMeTpa onpenensr

lOTCSI na ycnoBHSI panHani.aotl ljloxycnpoaxn1 11; nepaoro nopanxa 

(1) 
'I' 1 + '1'2 =:If> • 
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:1 • l% •. 06bi'IHO 

~JOT pa3pema

cc-cenapaTopa 

apSIIlKll !tOHOBo 

lHO 3-6%/1,21. 

~nSJeT ne · pa3- · 

~a Bl!llll0 0 'ITO 

:-.B. M8I'IIHTHOM 

>pHH '18CTHUblo 

3apSIIlKH JIOIIOB 

liilHMOMYo C9K

rJbH8SI caeTocn

H3aecTHO TaK~ 

fHOH nnOCKOCTH 

aenno yaenn'lu-

BbiMH. 

:uppaxa B aep

JKeHHbtX' '18CTHU 

lX M8I'HHT8 17 I. 

6blfiOJ1HHTb . rrpu 

:-paauuax Mar-

8-10/ B npen

;,B TOM cnyqae, 

CSI M8I'HHTHbte 

iT8J1bHOit ljJoKy .. 

tTeH nneanbHO-

Tpa ·. onpeoenSJ

Ka 

( 1) 

roe tg q.r = tg f + ~' II yc~OBIISI BepTIIK8J1bHOfi ljJoKyCI!pOBKH0 fiOJ1y-
. 1,2 1,2 t I :l · 

qeunoro B npocToil: ljJopMe ~ paooTe/12/~-. 

\. .• ( 2) 

1 
w - -----'----.....,.--r.r:te 1~2 - tg f _ ...c... _ _R__; ·• B BbtpalKeHimx ( 1) u ( 2) . ane.neHht cne-
. 1,2 R ft 2 

J:lYIOIUHe u6o3naqeJmH (eM. pnc. 0: · ct> - yron noaopoTa uenTpanonoit itac-

TIIIlht1 f 1,2 - paCCTOSIHI!e OT IICTO'IHIIK8 ( 1) ( 11300pa:lKe.HUSI ( 2) ).ao BXO.lliiOH 

( 1) ( Bbtxonuoil:( 2)) rpaHI!Ilbi nneanbHoro MarnuTa, R -, pannyc KpHBH3Hbl 

uenTpanbliOH TpaeKTOpllll H8 Y'I8CTKe OJlHOpOilliOI'O IIOJ1~ 1 f 1 , 2 - YI'OJ1 

MelK.Ily nanpaanenneM axon a ( i) ( Bbtxona ( 2)) qacTHilbi n anewaeil: ~opManoiO 
'K BXOJlHOH ( 1) ( Bb!XO)lHOH ( 2)) I'p8HHUe M8I'HHT81 £ > 0, ecnn · nopManb 

1,2 
U UeHTp KpUBH3Hbl TpaeKT<2Pllll '18CTllllbl ne:lKaT no paSHbl9 CTOpOl!b! OT Tpa-

OKTOpllll '18CTllUbl. c - npoTSI:lKeHHoCTb o6nacTu Kpaeaoro cnaaa nonS!, 

KOTOp8S1. onpenenSieTCH reoMeTpHeii M8I'HllTHbiX 8Kp8HOB H paCCTOHHUeM OT: 

HHX J:lO rpaHllUbi MarHHTa. 

Ypaanenmi ( 1) .H (2) CBHSbiBEI,IOT IU!Tb napaMeTpOB ( ct>' e 1 2 ir f 1 2 ) • 
• I I 

Onpen~neHHaH cao6ona B Bbtoope Tpex napaMeTpoB nosaonSieT ynoaneTBopnTb 

B HeKOTOpOil: CTerreHH TeM TpeOOB8.1-IHHM 0 KOTOpbte OOCY:lKil8J1HCb BbtiUe •. 

CaeTocnna npu6opa npn oprannqecKI!X pasMepax MaranTa II MeJKnoniOc-. 
HOI'O 3830pa oopaTHO nponopUll01!8J1bH8 f ~ , il09TOMY BXO.llHOe nne'IO cneKTpO-

MeTpa aon:lKHO 6btTb MHHnManbHbtM. C apyrofi cTopoHbt, CIIJ1bl!Oe yMeHb

meHHe f 1 ilpllBOilllT K 60J1biUOMy pOCTy. f 2 ll K pOCTy JlHCnepCUII npu-

6opa u Koeljlljlnuuel!Ta aepTnKanonoro yaenuqeHnH, 'ITO caSisauo c-neJKena-

'Tenbl!biM yaemt'leHneM pasMepoB nso6pa:lKeHnH • .llanee, ecnu f > 0 na 
l;l. ' 

rpaanuax MarnuTa .uMeeT MecTo !poKycnpoBKa B aepTUK8J1bHOM nanpaane-

nun, B rrpoTHBHOM cny•me rrpoucxonnT neQJoKycnpoBKa qacTnu. u enecoo6pas:

Ho Bbt6paTb £
1 

c. nono)Kl!TenbHbiM snaKoM u nosMo:lKHO 6onbrul!M no a6-

comoTnoit aemt'IHHe. TaKofi Bbt6op f 1 yaennquaaeT caeTocuny Macc.:..ce- . 

napaTopa, TaK KaK ·cpasy rrocne nxona B MelKnoniOCHbiit sasop HCKJ110'1810TCH 

noTepn '18CTH~ us-sa rronanaHHSI na rron10ca: Ml!oroKpaTHoe pacceSIHHe nonoa 

TaKJKe rrpnao.nnT K ·qacTH'I.Hofi noTepe na nohJOcax. Bonowoe rrono:lKnTenol!oe 

snaqenne yrna £ 
1 

yMeHblliaeT fiOTepn, T8K K8K llpll 8TOM yMel!bmaeTCH 

pasMep rryqKa anyTpn sasopa no nepTHKann. 
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HaKoneu, B.hioop MaKCHM nnbno 6onbllloro yrnn nonopoTa «<l yMellbllla-· 

eT oolllyiO nnuay cneKTpoMeTpa npn onnonpeMeHHOM 'ynemP-IeHnn nyTn ~ncTuu 

B MarHHTIIOM none. YnenH'Ienue «<l , onnaKo, cnn3ano c ynemiqenneM paal\le-

pon MarnnTa •. Bnnny Toro, 'ITO aa ocnony IWHCTpyKunn Macc-cennpaTopa Ohin 

B3SJT cTaanapTIIhll'i aneKTpoJ~.wrnnT. Cll-57A, n Bhi6ope aToli nemPIIIIIhi nMemJcb 

onpeneneHUhl~ orpann'leHIISJo 

Y•mTbiBaSI uanomenHhie a.necb coo6pnmennsr; Mbi Bhxopnnu cne.nyiOUine. 

napaMeTpbl MarJIUTHoro cneKTpoMeTpa: ·H = SO·cM, IJl .. 60°, C 
1 

=122,25cM, 

( l • 53°, ( a =-23°30•. LlucnepcnH ·npn6opa panna 

nep'i"nKanbHOC:: ynenn'IeHJre - 3,26, ropnaonTanbnoe ynenn-

MllrllliTHbiX CJIOKTpOM.eTpOB C •ripSlMOn!IHOJillblMII rpaH!IUilMII 

uenennKa ( "'1o-3 cTepa.nnan). Yne~n'IeHne yrna aaxnnTa 'JacTnu npnnonn; 

K peaKoMy noapacTaun·IO a6eppaunn, TaK 'ITO name yMepeHJ!hie Tpe6onanusr 

K paapelllOIIIIJ01 KOTOpbiO llp0ll'bSJB1IHIOTCSI J< CJIOKTpOMeTpy llpll pa6oTe B CHC

TOMe raaonanonnennoro Macc-cenapaTopa, oKa3biBaiOTcsr aenhmonHeJlllhJMll. 

llpnMenemre n cneKTpoMeTpe ceKTopaoro MarnnTa ·c KpyronbiMH rpanJiuaMn 

noanonuno cyllJecTneHno ynemr'IJITb cneTocnny npnoopa n o.unonpeMenuo o60c

ne•mTb xopolllyiO paapelllaiOUIYIO cnocoonocTb. Bonpoc o uau6onee uenecoo6-

pa3HbiX nyTSIX BhiOOpa pa.auycon KpHBII3Hbl rpaHHU paCCMOTpOH B paoo_'!'e/ 10/ • 

HanMeHbllllle aoeppaunu nony'IOIOTCSI, ecnu B ypanuennnx .nnn ropll30HT01IbHhiX 

TpaeKTopuil 'IllCTHU nonomnTb MuHuManbHOH cyMMY tJneHon, nponopunonanb-

HhJX a 2 n a 3 · , o.nnonpeMeHHo· npnpanasu~ ayn10 'Inea, nponopun~nanb,;. 

HhlH a y D ypaBHOHJJSIX ll11Sl nepTHKl11IbHhiX TpaeKTOpHil ( a H y - yrnhl 

aaxnaTa tJacTnu no ropuaoHTanu n no nepTnKanu). TaKoil no.nxon K Bbioopy 

Kpuanallhl rpafiliu .nan n HaUl eM cnytJae cne.nyiOUIHe peaynbTllTbi. ( cM. puc. l). 

Bxo.nHaSI uneanbH8H rpaanua cneKTpoMeTpa 'nornyTa n·npellCT8B1ISIOT COOOH 

.nyry oKpymnocTu c pa.nnycoM a = 114,95 eM. BbiXonaasr rpaanua ( BhiriYK

nasr) COCT8DnOHa· H3 .llBYX OKpymHOCTeil, conpHmOHHbiX B TO'IKO nepeCO'IOHHR 

'c UOHTpanbJIOil TpaeKTOpJIOHo Pa.llHYChl 3TH~ OKpylliHOCTeil: b + = 268,85 CM H 

b-"" 341,17 CMo npn yrnax 38XB8T8 cneKTpOMOTpa a = +5°30' lJ . . -
y = ±_2°20' - ( Y onpe.nensteTcSI MemnomocHbiM oaaopoM n 10 eM) 

Tenecuhdi yron paneu -1,4.10-2 cTepannau. PactJilTHoe p~apelllenne npuoopa 

·~ 
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6on&moro yrna nonopoTa $ yMen&ma-

llpH OllHOBpeMeHHOM 'yBeniPieiiHU nyTH ~llCTlfU 

, OllH8K01 CBSJaano c ynennqenneM paal\le

Toro, 'ITO 38 OCIIOBY KOIICTpyKUIIII Macc-cenapaTopa 6btn 

l,.,.,..,.nnMarHHT. Cn-57A, B BbJ6ope 3TOii Beml'lllllhl IIMeniiCb 

lmKeHHbie anecb coo6pmKeHIISI0 · Mbi Bbt6pa~n cnenyJOmue 

cneKTpoMeTpa: ·U "' SO· eM, $ = 60°;'f 1 =122,25cM, 

l l! =-23°30• • nHcnepCUSI npn6opa paBHa 

ynenuqenJie 3, 26, ropnaonTan&uoe ynenn-

Cll9KTpOM.eTpOB C •llpSIMO.IJIIHeiiHblMII rpalli!U8Mil 

epannau). Ynenuqenue yrna · aaxnaTa 'lfllCTJJU npnnonnT. 

a6eppaunii, TaK 'ITO na)Ke yMepeHUbJe Tpe6onaimSI 

npell'bSIB.IJSJJOTCSJ K cneKTpoMeTpy npn pa6oTe B cnc

Macc-cenapaTopa, OK83biB810TCSI H9BblfiO.IJHeHHb1Mllo 

ITnoMeTpe ceKTopuoro MarmJTa c KpyroBbiMJI rpanuuaMn 

ynenJI'IIITb CBeTOCIInY 11p1160pa II Ol:UIOBpeMeJUIO 06~c

pelli810lliYJO cnoco6nocT&. Bonpoc o aan6onee uenecoo6...; 

pallHYCOB Kpl1Bli3Hbl rpaHHU paCCMOTpeH B pa6oTe/10/. 

nonyqaJOTCSI1 ecnH B ypaBH9JIHSIX ll.IJSI ropU30HT8.1JbHbiX 

cyMMY qnenon, nponopuHonanb

' onnoBpeMenuo· npnpannSJa' nyn10 qnen, nponopuH~nan&

IHeHHSIX ll.IJSI BepTliK8.1JhllblX TpaeKTOpHH (' a H }' - yrnbl 

ropHaonTann 11 no nepTHKann). TaKoii nonxon K Bbt6opy 

B nameM cnyqae cnenyJOmue peaynhTBTbi (eM. pnc. 1). 

rpannua cneKipoMeTpa nornyTa n'npencTaB~SieT co6oii 

a = 114,95 eM. Bbtxonnast rpannua ( BblfiYK-

OKpy)KHOCTeii, COllpSI)K9HHbiX B TO'lJKe nepeceqeHHSI 
+ . 

Pannycbi 3THX oKpy)KHOCTeii: b = 268,85 eM n 
0 

yrnax,aaxBaTa cneKTpoMeTpa a = ~5 30' H 

Y onpenen.II9TCSI M9)Kit0niOCHbiM 3830pOM B 10 eM) 

-1,4.10-2 cTepannan. PacqeTnoe' paapemenue npn6~pa 
' ' 
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ami TOqe•IHOI'O MOHOXpOM8THqecKOI'O HC-TOqfiHK8 (OTHOlll9HHe IllHp!IHbl 

y oc~oBaHHSI K aHcnepcHH ) 0,15% no Hp. 

nHHHH 

4. MarHHTHbi~ cneKTpoMeTp ra3oHanonueHHoro Macc-cenapaTopa 6bm 

CKOHCTpyHpOB8H H H3I'OTOBneH H8 OCHOBe CTaHaapTHOI'O aneKTpOM8I'HHT8 

CTI-57A (BfiYTpeHHHii: aHaMeTp KaTyilleK - 120 eM,. MarHHTHbiH 3830p - lOcM, 

M8KCHM8nbH8SI Harip·SI)KeHHOCTb"- nonSI B ueHTpe 3830pa - l5 Kraycc) o 06IUH.H 

BHa ero nOK838H CX9M8THqeCKH H8 pHCo 2~ TioniOCHbie H8KOHeqHHKH M8I'HHT8 

TOniilHHOH 200 MM .• ~ M8I'HHTHbie 9Kp8Hbl 6binH H3I'OTOBneHbl no npoqiHniO,· OT

seqaJOIIleMy pacqeTHhiM rpaHHuaM cneKTpoMeTpa. Pa3Mep HaKoHeqHIIKOB no3BO

nSieT nonyqHTb JlOCT8TOqHo OJlHOpoaHoe M8I'HHTHOe none.no sceii: lliHpHHe 
' 0 

nyqKa noHos npH ropH3oHTanbHOM yrne 3axsaTa ±.5 30'. Ee3 yMeHbllieHHSI 

CBeTOCHnbi MOI'YT 8H8nH3HpOB8TbCSI qacTHUbl C HMnynbC8Mli, OTnHq8IOIIlHMHCSI 

oT ueHTpanbHoro Ha ±. 3%. Pa3Mepbi MarHHTHhiX aKpaHoB 6hmH pacc'IHTaHbi 

TaK, qTo6bi 9KpaHbl nponyCK81IH naaaiOIIlHll Ha HIIX noTOK npH M8KCIIManbHOH 

HanpmKeHHOCTH MarHHTHoro nonSI ( 15 Kraycc) 6e3 aachiiileHHSI *ene3a." BsHay 

TOI'O, qTo 9Kp8Hbl H8XOaSITCSI HenocpeacTBeHHO B nOTOKe HHayKUHH K8TyilleK 

(eM. pnc. 2), ann ero yMeHbill9HHSI non10ca aneKTpoMarHHTa CTI-57 A 6bmH 

o6pa60T8Hbl no npO<pHniO, 6nH3KOMy K .npoqmniO noniOCHbiX H8KOHeqHHKOBo 

ll.riSI nonyqeHHSI MaKCHManbHO B03M9)KHOH aepTHKanbHOii: annnepTyphi 

( 1 0 CM) B8KYYMH8SI KaMepa CKOHCTpyHpOB8H8 T8K0 'ITO noniOCHbie H8KOHeq

HHKH cny)KBT oaHospeMeHHO ee KpbiiilK8MHo BxoaHoii H BhixoaHoii: naTpy6KH, · 

COCT8BnSIIOIIlHe qaCTb B8KyyMHOll CHCTeMbi Macc-cenapaTopa, repMeTnqecKH 

coeaHHeHbl C OTBepCTHSlMH B K8Mepe. lJaCTII naTpy6KOB, npUMbiK8IOIIllie K. K8-

Mepe0 caenaHi.I H3 aep)KaBeiOmeii cTanH H csapeHbi saKyyMHorrnoTHO c oc

TanbHhiMH qaCTSIMH, H3I'OTOBneHHbiMH H3 M8I'HHTHOll CTanHo 

Tipo<fJHnb noniOCHbiX H8KOHeqHHKOB H rpaHHUbi 9Kp8HOB 6binH H3I'OTOB

neHhl c JlonycKaMH 0,1 MMo Me*nomocHbiH 3830p Bb!Jl9p)K8H c TO'IHOCTbiO 
. . . I 

0,.5 MM 0 aorryCK H8 yCT8HOBKy 9Kp8HOB OTHOCHTenbHO K8M9pbl - He Xy)Ke 

0,2 MMo llnR aoCTH)KeHHSI T8KilX TOqH~CT9H npo¢HnH noniOCHbiX H8KOHeqHHKOB, 

aKp8HOB H "<fJHKCHpyiOIIlHX npoKn8JlOK Me)I(Jly HHMI! pa3M9'l8nHCb no p8CC'IHT8H

HOH KOOpaHH8THOH C9TK9o 3aTe~ . no .3TOH p83M~TKe 6binH H3I'OTOBneHbl Ill86no

Hhlo cny)KHBIIlHe anSI KOHTponSI H noaroHKH pa3MepoB roTOBbiX H3aenHii. 
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TH'I9CKOI'O HCTO'IHHKa (.OTHOIUeHne !UllpHHbi . 

) 0,15% 110 Hp. 

JlHHHH 

Macc-cellapaTopa 6bm 

HS OCHOBe CTSHJiapTHOI'O SJl9KTpOM8I'HHT8 

KaTyiUeK - 120 CM1 . MSI'HllTHbiH 3830p - 10 CM1 . . 

HHOCTb. IIOJIR B U9HTpe 3830pa - 15 Kraycc). 06mnfi 

Ha pnc. 2~ lloniOCHbl9 H8KOH.9'IHHKH MSI'HHTa 

9Kp8Hbl 6binll ll3I'OTOBJl9Hbi 110 ll~oqinnro,· OT

rp8HHU8M clleKTpoMeTpa. PaaMep HaKoHe'IH.HKOB II03Bo

MarHnTaoe 11one.11o Bceil: mnpnae 
. 0 

yrne aaxBaTa :!:.5 30'. Eea yMeHbllieHnR 

'ISCTHUbl C HMIIYJibC8MII1 OTJlii'ISIO!UllMHCSI 

PaaMepbi MarHnTHbiX aKpaaoB 6bmll pacc'InTaHhi 

118l18IOIIIHH Ha HHX IIOTOK llpll MaKCHMSJlbHOH 

IIOJISI ( 15 Kraycc) 5ea aachiiiieHnR )Keneaa. · BBHllY 

HellocpencTBeHHo B ll·oToKe nanyKunn KaTyiUeK 

IIOJIIOCa aneKTpOMSI'HIITa Cll-57A 6binll 

IIOJIIOCHbiX H8KOH9'IHHKOB. 

B03MO:lKHOH BepTHKSJlbHOil: 81111119pTypbi 

CKOHCTpynpoBaHa . T8K1 'ITO 110JliOCHbl9 H8KOH9'1-

HHO ee KpbilliKaMn. Bxonaoil: n BbiXOllHoil: llaTpy6Kn1 · 

MHOil: CllCT9Mbi Macc-cellapaTOpa 1 repM9Tll'I9CKll 

B K8Mepe. lJaCTll II8Tpy6KOB1 !IpKMbiK8IO!Ull9 K. K8-

B8KyyMHOIInOTHO C OC

BJl9HHbiMK ll3 M8I'HHTHOH CT8Jlllo 

H8KOH9'IHHKOB H rpaHHUbi 9Kp8HOB 6binll ll3I'OTOB

Me)KIIOJllOCHbiil: aaaop Bbil19p)KaH c TO'IHOCTblO 

3Kp8HOB OTHOCHT9JlbHO KaMepbi - He Xy)f(e 

TO'IHOCTeii: 11po~nnn noiiiOCHbiX aaKoHe'IHHKOB, 

IIO p8CC'IHT8H-

3aTe~ . 110 .3TOH p83MeTK9 6binll ll3I'OTOBJ19Hbl IUa5no

nnn .. ll. IIOlli'OHKll pasMepoB I'OTOBbiX H3l19JIHil:o 
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5. flpoBepKa, CBOi!:CTB · MarHHTOOnTJf'JeCKOi!: CHCTeMbl BKnro'lana B ce6H 1 

B nepayro oqepenb, · MarHHTHbie H3MepeHHSI: onpeneneHHe none:ii. pacceSIHHSI 

Ha rpaHHUaX H npoaepKy onHoponHOCTH nonSI B ueHTpanbHOi!: 'J8CTH MarHHTa, 

liaMepeHHSI npoaonHnncb · c noMorubro npH6opa HMH-3 (naT'JHK Xonna), TO'l

HOCTb noKaaaHn:ii. npH6opa - 1,5% • .llaT'JHK Xonna 3aKpennSincSI Ha a:nroMHHH-

' eao:ii. wTaHre B cneunanbHOM npncnoco6neHnn n Mor nepeMeruaTbCSI B ropn-

30HTanbHo:ii. nnocKOCTH B nayx aaaHMHO nepneHnnKynSipHbiX HanpaaneHHSIX. _... ' ' 

TionH pacceHHHSI naMepHnHCb no aceil nnnHe rpaHnu anonb HopManeil K nne-

anbHOi!: rpaHnue. HopMann npoaonHnncb qepea 3 eM, Ha Ka)KJlo:ii. na Hnx nonH 

npoMepHnHCb' qepea 1-2 eM. 

TnnH'lHbie KpHBbie pacnpeneneHnSI Kpaeaoro nonSI Ha axone R Bhixone 

MarHHTa npn nByX 3Ha'JeHHSIX nonSI B .ueHTpe nOK83E\Hhl H8 pnc, 3, TipSIMbiMH 

nHHHHMn noKaaaHo pa?CeSIHHOe none, KOTopoe l}mrypHpoaano B pacq~Tax. Ha

MepeHnSI BHyTpn aaaopa noKaaann, 'ITp npH none B ueHTpe H 0 ~ 10 Kraycc, 

MarHHTHOe none onHoponHo, Tipn nepexone K 6onbWllM HanpSI*eHHOCTSIM (no 

H p - 15 raycc) OJlHoponHoC~b nonSI aecKonbKO ,HapywaeTCSI, Pac'J~Tbl noKa-

3biBaroT,· onHaKo, 'ITO nnH pa6oTbi raaoHanonHeml:oro Macc-cenapaTopa 9TH 

OTKnoHeHHSI HecyrueCTBeHHbl, 

Tipn ·'onpenene!Inn onTHManbHoro nono*eHHH ncTO'JHHKa n nono*eHHH 

cpoKanbHOii imocKoCTH Macc-cenapaTopa ncnonbaoaancSI a - HCTO'JHHK 244 Pu·, 

nMeromnii nae a - mmnn c 9HeprnstMn 5,801 MaB (76i7%) n 5,759 MaB 

. ( 23,3",{,), C llOMOinbiD MeXaHH'JeCKOrO ycTpOi!:CTBa HCTO'JHHK. Mor nepeMewaTb

CSI B_Tpex B38HMHO nepneHnnKynstpHbiX HanpaBneHHSIX. PerncTpaunS! a -qac

THU llpH Kann6poBKe llpOH3BOJlHnaCb C noMOinbiD KpeMHHeBOrO neTeKTOpa 1 KOTO

pblH KpennnCSI Ha onHO:ii. H3 nByX KapeTOK CK8HHpyromero ycTpoi!:CTBa ( CMo 

pnc. 2). OnHa H~ KapeTOK Morna ~epeMemaTbCSI B ropH30HTanbHOM HanpaB

neHHH, nepneH.llHKynstpHo ny'IKY 'JacTnu, · npyraH - no1 aepTHKanH. B Ka'JeC'l'Be 

npHBona CnY*llnll HHXpOMOBbie HHTH1 . BbiBeneHHbie 'Jel?e3 BaKyyMHbie ynnoT

HeHHSI · H8PY*Y, n HaMoTaHHbie .Ha apamaiomn:ii.cSI 6apa6aH. Bee .ycTpo:ii.cTBo 

Morno nepeMemaTbCSI 'T8K*e BJlOnb TpaeKTOpHH 'J8CTHU.' KoopnnHaTa neTeKTopa 

6bma onHoaHa>iHo · csstaaHa c ;oKa~aHn;eM noaopoTHo~o noTeHuHoMe;pa. (eM. 

pnc. 4). Tinnoo6pa::IHoe HanpSI.meHne c noTeHunoMe-i'pa nocTynano Ha Bxon 

nnHe:ii.HbiX J3opoT. Cnraait c . .n~TeK~opa 'nocne .. ycnneHnSI H nncKpnMnHaunn - . 

nonaaancSI Ha paapemaromnii: 'axon aopoT. B peaynbTaTe, c Bbixona BOpoT .. 
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MarHHTOOnTH'l:eCKOfi CHCTeMbl BKn:IO'l:ana B ce6H 1 

naMepeHHH: onpeneneane noneii pacceHHHH 

onHOpOaHOCTH nonH B UeHTpanbHOii 'l:BCTH MarHHTa. 

c noMombiO npn6opa H'MH'-3 (naT'l:HK Xonna), To'l:-

1,5%. llaT'l:HK Xonna aaKpennHncH Ha. aniOMHHH-

npncnoco6neHHH H Mor nepeMemaTbCH B ropn

nayx B38HMHO nepneHaHKynHpHbiX Ha,npaBneHHHX0 

no aceii nnnae rpaanu anonb aop~aneii K ~ne-

qepe3 3 CM1 Ha K8:lKllOfi H3 HHX IIOnH 

Kpaeaoro nonH aa axone n Bhxxone 

tt9HHHX nonH B ,ueHTpe IIOK83~Hhl Ha pHC. 3. npHMblMH 

none, KOTopoe ~nrypnpoaano B pac'l:~Tax. H'a

'noKaaann, 'l:Tp rrpn none B ueHTpe H0 -;;;, 10 Kraycc, 

npn nepexone K 6o~bllillM HaiipH*eHHOCTHM (no 

~~ugHuC~b rronH HecKonbKo.HapymaeTcH. Pac'l:~Thl rroKa

pa6oThl raaoHarronHeHaoro Macc-cenapaTopa sTn 

IIOnO*eHHH HCTO'l:HHK8 ll IIOnO*eHHH 
244 ' cc-cerrapaTopa ncnonbaoaancH a - HCTO'IHHK Pu, 

aHeprnHMH 5,801 Maa ( 76~ 7%) n. 5, 759 Ma~ 
ycTpOfiCTBa HCTO'l:HHK MOr IIepeMemaTb-

~onaaonnnacb c rroMollibJO KpeMHIIeaoro neTeKTopa, KoTo

nayx KapeToK cKaHnpyiOmero ycTpoiicTaa (eM. 

Morna nepeMemaTbCH a ropnaoHTanbHOM Harrpaa

'l:acTnu, npyraH - no aepTnKann. B Ka'l:eC'J'Be 

HHTH1 . BbiBeneHHhl8 'l:eJ?e3 BaKyyMHbie yrrnoT

.Ha apamaiomniicH 6apa6aa. Bee .ycTpoiicTao 

BaOnb TpaeKTOpHH 'l:BCTHU •. KoopnHHaTa neTeKTopa 

C IlOK838HHeM IIOBOpOTHOrO IIOTeHUHOMeTpa (cMo 

HaiipH*eHne C IIOTeHUHOMeTpa IIOCTynano Ha Bxon 
" - . ' ·, ... ' 

C .. neTeKTOpa nOClJe. YCHneHHH H aHCKpHMHH8UHH 

ii axon aopoT. B peaynbT~Te, c Bbxxona aopoT .. 
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11 



~~ 
L-

~ 
<:~ r 

~~ 
~! ~ 
~ 

~ 
'· 

.. 
~ 

12 

(J) 
t:l 
0 
I>< 
:il 
<') 

<!l 
:I: 

::I 
::;; 
(-< 
(.), 
<!l 
::r 
I 

<:! 

tJ: 
::;; 
:I: 
Q) 

r:: 
(J) 

t:l 
Q) 
p.. 
J:: 
(.) 
<!l 
p.. 

Q 
::;; 
:I: 
Q) 
p.. 
(J) 

::0 
(') 
::;; 

l<: ~ 
p.. 

<!l !-<. 
::0 (J) 
Q) ::0. 
I>< 0 
(.) p.. 
I (-< 
l<: l<: 
0 (J) r:: J:: 

1.0 (.) . 
'<!' . 

(.) 

::: 
0. 

• 

uli nxo!l aMnnnTyllHoro aHann3aTopa nocTynanu nMil 

pbiX nponopuuouanbna KoopnnuaTe neTeKTopa. CneKT: 

3aTope
1 

uenocpencTneuuo u3o6paxmn 1\JopMy nuunn. 0 

pH30HTBnbHOM nu6o BCpTIIKBnb!lOM HanpaBnCHll~o 
fopll30HTanbH8SI. 1\JopMa niiiiHH 0 CHSI.T8SI. B TO'IKE 

C M8KC11MBnbHOll CBCTOCllnOll npll lllllpHHC ;liCTO'IHl 

puc. 5. OTnocnTenbnaR lllllpHIIa a - nnunu ua · non~ 
• I 

pellleHne no Up - 0,15%) ~ lllup11Ha munm npaK'I 

VMCUblllCHiill yrna 38XB8T8 cneKTPOMCTP~ no ropH 

nonyqeunoe'pa3pellleHne onpenenReTcSI Tonmnnoii 

OnTHManbuoe nono>Kenne ncTo'IHIIKa connano c pa 

liJCll ropU30HTanbHOfi 1\JoKycllpOBKll C!\BIIHYTB OT != 

70 MM B CTOpOHY M8rHUT8o l13MCHCHIIC pa3pClllCHHSI. 

Hllll JlCTCKTOp8 OT TO'IKll nauny'llllCH ropH30HTanbHO 

CKTOpHH qaCTUU nOK838110 118 puc. 6. 
no paCCTOSUUIIO MC>K!IY ABYMSI a - mtHl!SIMU 

CUIO npn6opa-: 18,5:!:) 00 MM H8 1% Hp. no CMC' 

KBnbHOii nnoCKOCTii 0 Bbi3B8HHOMY ropH30HT8nbHbiM 

UCH!\UKynRpHO rliaBHOH BXO!IHOll TpaCKTOpUllo 6htn 

ynenuqeuue cneKTpoMeTpa - O, 78:!:_0,03. 

Ha puc. 7 UOK838H8 aepTHK,anbHBSI ljlopMa . 

TO'IHUKB 5 MM 11 liJUpHHC 4 MM 1 U3MCpCHH8SI npll 

npn6opa. lllupnna mmun na nonyBhiCOTC B TO'IKC li 

na 28 MM. Ko9t\J$ululeuT nepTHKllnbHOro ynenn'lelll 

MemeHHSI a- ncTo'ln'nKa no nepTnKann, on pane 

ua MCHblllC pac'leTuoii ( -3,26), 'ITO ecTeCTBCHH 

nn'lenne nonyqeno B npennono>Kennn pe3Koro cnaJ 

Ta. BonblllaR lllHpnua .nnnnu ua puc. 7 Bhi3Bana a 

Hb!MH a 2 y • oTO noATBCp>K.naeTCSI TCM, 'IT 

0 38XBaTa ;!:_4 • liJHpHHB. BCpTUKanbHOrO H306pa>KeHH~ 

TC IiCTO'IHHKBe Tiono>KCHHR' BCPT1lK8llbHOrO H ro: 

ue connanaiOT n C!IBilHYThi MC>KnY co6o1t Ha 30 

30HTBnbHOrO H306pa>KCHHSI liJI!piUIB nHHllll no BC!= 
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H8 BXOJ{ aMJIJIHTYllHOrO 8118Jllf38TOpa JIOCTyrranii : HMI1YJibCbi1 8MJlniiTy.na KOTO

pbiX riponopunoHanhHa KoopnHHaTe neTeKTopa. CneKTp, aamtcaHHbtil 11a aHann-

38Tope, HeiiOC.pellCTBeHHO 11306p81K8Jl tJ!opMy Jll!Hlfll. OT a - JICTO'liiiiKa B ro

pH30IIT8JlhHOM JIU60 BepTIIK8JlhHOM H8JipaBJieJIIIHo 

fop1130HTBJlbH8Sl tJ!opMa niiiJIIH1 CHSIT8Sl B TO'lKe H81IJIY'l1Ueil qlOKyCHpOBKll 

C M8KCIIM8JlhHOll CBeTOCIIJIOil npn 1UIIpHHe 11CTO'IHIIK8 1 MM1 JIOK838H8 Ha 

pllCo 5, 0THOCl!TeJibii8Sl 1UMpHH8 a ·- niiHHII Ha: JIOJIYBbiCOTe paBH8 0,3% ( pa3-
• I 

pewemie rro Hp - 0,15%). llJupuHa munm npaKTH'lCCKII .ne MeHSinacb npn. 

VMel!b1UeHHII yrna .38XB8T8 crreKTPOMCTP8 no ropJI30IIT8Jllfo CneaoBaTeJibHO, 
. ' . . 244 

rronyqermoe pa3peweHue onpeaenSieTCSI Tomunnoii a - nc.T.O'lHHKa Pu. 

OnTHMaJibHoe nonoJKeHne ncTO'lHIIKa conrrano c pac'teTHbiM. To•ma Hanny'l

weii ropn30HTanhHoii tJ!oKycnpoBKJI CllBIIHyTa oT .pactieTJwro nonoJKeHJUI Ha 

70 MM B CTOpOHY MarHIIT8o l13MCHCHJie paape1UCHIISI CJICKTpoMeTpa Ilpll CMe1Ue

HHII neTeKTOpa OT TO'lKll 118llJIY'l1UCll ropH30HT8JlhHOH tPOKyC.IIpOBKll BJlOJlh Tpa

eKTOpHll 'l8CTllU JIOK838110 118 puc, 6. 

no paCCTOSIHliJO Mel!<llY llBYMSI a 

cn10 npJI6opa-: 18,5;:!),0 MM na 1% Hp. 

JliiHHSIMH H8 piiCo 5 H8XOJlliM JlHCnep-

no CMel!leHHIO a - JlllHI!li B ljlo-

K8JlbHOll JIJIOCKOCTH 1 Bb!3B8HHOMY ropH30HT8JlbHbiM CMelUCIIJieM UCTO'IHHK8 nep

rreiiJlllKYJISipiiO rltBBHOll BXOlliiOH TpaeKTOpHll 1 6btn0 118HD.eHO ropH30HT8JlbHOe 

yaemrqeHne cneKTpoMeTp8 - 0, 78;:!:.0,03. 

Ha puc. 7 noKa3alla nepTHKaJibHaSJ d,JopMa a - nuHnn npn BbiCOTe HC-. ' . 
TO"'IIliK8 5 MM ll 1UHplllle 4 MM1 JI3Mepeiiii8SI npu M8KCHManbHOH Cl3eTOCIIJie 

npn6op8. llJnpnHa JIJIHHn Ha nonyBhiCOTe B TO'lKe Hannyqweil ljloKycupoBKII paB

Ha 28 MM. Ko9<jlljluuitenT nepTnKanhnoro yBennqemiSJ 6bm Hl!iin.eH nyTeM nepe

MemeiiHSI a- UCTO'lHHKa no nepTllK8JIH, 011 panell - 2,65;:!:.0,25, 3Ta. BeJIH'lH

H8 Mellb1Ue paC'IeTHOH ( -3,26f, 'ITO ecTeCTBeiiiiOi T8K K8K pac'IJ{!TIIOe y3e-

' nn"lenne nonyqeao B npen.nono>KeHnn peaKoro cnaaa nom1 11a rpaHnuax MarHH-

T8. BonhmaH wnpHIIa nnHnn. H8 pnc. 7 Bbt3BaHa a6eppaunHMn, . nponopunollanh

HbiMH a 2 y • 3TO JIOllTBepJKJl8eTCSI TeM, 'ITO npll ropH30HT8JlbHOM yrne 

38XB8T8 ;:!:.4° 1UHpH118_ BepTHK8JlbHOrO II306paJKeHIISI 6JIH3K8 K yTpoe11110ii· BbiCO

Te IICTO'lHl!Ka~ nono*elll!Sl' Bep'J'liK8nhHOr~ ll ropH30HT8JlbHOro H306pa*eiiHH 

He COBJI8D.8JOT H CllBIIHYTbl Me)!{Jly co601'i Ha 30 MMo 0JlH8KO B TO'lKe ropn-

3011T8nbHOrO ll306paJKeHliSI 1UIIpHll8 Jll!IIHII liO BepTHK8JlH yBeJIH'IIIBEieTCSI BCero 

118 8% • 
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B rrpoBepKy orrTiftieCKHX cBoiiCTB crreKTpoMeTpa Bxonnno, HaKoaeu, onpe- • 

~eneane rrono*eang ¢oKan&aoii rrnocKocTn n nccnenoBaane ¢oKycnpyromnx 

CBOHCTB 11pn6opa 11pH HMITynbCe 'I8CTHU 1 OTnii'IBIOmeMcg OT UeHTpanbHOI'O, C 

9TOH uenbro M8I'HHTHOe none H3MeHgnoCb H8 ±_2% oT· BenH'IHHbl; COOTBeT-
244 

CTByromefi nMrryn&cy a -'IacTnu Pu. ITpn sToM· yxy.urneang pasperneang 

crreKTpoMeTpa· ae 6bmo aaMeTao. 'tJepea ueHTpan&Hyro TO'IKY aanny'Irn'eii. ¢oKy

cupoBKn II 'I~pea .UBe TO'IKH 1 COOTBeTCTByromue H3MeHeHHID Hp Ha. ±_2%, 

MO*HO rrpoBe·cTu nuauro rrepece'Ieaug ¢oKan&Hoii nnocKocTII crreKTpoMeTpa 

C Me.UH8HHOH rrnoCKOCTbiD (puc, 8), Yron HaKnOHa STOll nHHUU K rnaBHOH 
0 ' 

TpaeKTOpUII - 28 40'±_401
,. 

B aaKniO'IeHHe aBTOpbl Bb!pa*aiOT rrpH3HaTen&HOCTb aKa.UeMUKY r.H.ct>ne

poBy 3a UHTepec K pa6oTe H rro.unep*Ky, 
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