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fl,ll;EPHhlX J1CCRE,ll;OBAHJ1tt . 



BBEllEHHE 

B nocnemme rOllbl D aKcnepDMOIITax, npOBOllDMbIX Ha YCKOpnTennx 'IQCTHU DLI

COKl!X a11epr11l!, pe3KO B03pocno KOnl!'IOCTBO pa6oT, BbinOnHOIIHblX C noMOll!blO llCKpo

BblX KaMep, 6naronapn uenoMy psmy 6eccnopHbtX npe11MymecTn nocnemmx. Ycnemua.11 

pa3pa60TKQ l!CKpOBb!X K8Mep c 8DTOMGTH'IOCKIIM C1,0MOM nmjJopMllUIU~ cnoco6cTDODn

na eme 6onee WHPOKOMY a11enpe11Hl0 aTol! MOTOll!Utn D nccnenoaaHllll 'laCTHU Db!COKl!X 

aneprHil, TTpaana, o6nacTb axcnepnMeHTam,aoro n3yqe11nn MnoroqacTit'IHbIX xananon 

neynpyrnx B3a11Mone1lcTnnl! qacTHl.l npn 6om,wHx a11epr11nx, no xpal!neil Mepe n na

CTonmeo DpOMll, OCTaeTCfl eme TPY/:tHOllOCTYIIHOil nnn HCKpODLIX KaMep C HeqioTorpa

qlll'IOCKOil perHcTpanneii co6L1Tnl!. llo nocnenm1x neT, Korna a aKcnepnMel!Tax cTann 

ucnonb30B!lTbCll MarHHTHblO HCKpOBbIO cneKTPOMeTpbl, D nccnenonaunnx neynpyrnx 

B3QIIMO.[lelicTBlli1 'lllCTllll Db!COKHX 311epr11l! 6e3pll3l10nbHO rocnOJJ.CTDODann nyablpbKO

Bble Kllll.lepbl, 

CnenyeT, OllllllKO, yKa3aTb, '!TO npHMeae1me MeTOlllIKH IICKpODblX KaMep B Mar

!IHTHOM none nalKe 6ea aaToMaTn'lecxoro c1>eMa nHqiopMaunn nnn nccnenonaanil ne

ynpyrux D3llllMO/:lOilc TBIIil 'lllCTllll npn DblCOKHX aaeprunx OTKpLmaeT no cpan1w

lllll0 C MeTOlll!KOl! ny3L!phKOBLIX KBMep PM HOBLIX B03MO)K!IOCTell. Taxan MOTOllllKa 

06ecne'111naeT, HanpnMep, cnenyiomue npenMymecTaa: 

1. B03MOlK!IOCTb npoDOJJ.Ollllll nccnenonaHIJil llll neceriapllpOBBllHb!X llY'IKaX BTO

pll'lllb!X 'IQCTllll. 

2. Bo3M0ll{IIOCTb perHCTpanun !IOCKOnbKHX co6bITllli D3BHMonef!CTBllll 38 Ollll!I 

HMnym,c II3ny<IOIIlfll yCKOplITensr. 

3. Bo3MOlKHOCTb s$IJeKTHBl!Oil perncTpanun: raMMO-KBQllTOD 6e3 CHlllKOllllfl TO'I

HOCTll 113.11.lepennn llMnym.con 3llp.!!lKOUHLIX 'laCTlll.l, 

4. Bo3MO)K!IOCTb nom101i !lBTOMllTll3!llllfH ll3Mepemrl!, TOK KOK Ha CHllMKC OTCYT

CTDYIOT ue OTIIOC.lllllllOCfl K B381IMOUOiiCTBHlO TpeKH '18CTlll.l, 
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5. BoMO)!{HQCTb 38 cqeT Bbl6opa COOTBeTCTByromen cncTeMbl ynpaBneHllll pern-

CTpnponaTb B38IIMO)lel\cTBlI!I TO.JlbKO onpeJleneHHOro BH)la • 

.[l.Jl!I 

Uenecoo6pa3HOCTb HCJJO.Jlb30BSl!ll!I MeTO)ll!KII HCKpOBblX KaMep B 1,mr1111THOM none 

nccne)lona1I11!! MHoroqacTn'IHhlX Kana.non neynpyrnx coy.ttape1mil npn sneprn!!X 

cepnyxoacKoro npoTOHHoro ycKopnTen!I 6bma noJlpo6no o6ocnonana n 1Ipe)lnome11m1 

JJO.JlbCKOPO qJl!31!K8 P. CocHOBCKoro B 1965 roJly. KaMepl!blii KOMl!TeT OHHl1 B Mae 

1965 roJla 06cyJ:111n n OJlo6pnn npe)lno11<enll'e nonhCKOlt · rpynnht ( M. ,llaHhllll, P. Coc

llOBCKnil, M. llienTblUK8 I! )lp.) 0 C03Jl81ll!II B. OHHH MarHHTHoro HCKponoro cneKTpO

MeTpa )l.Jlll nccne)lOBSl!H!i HS cepnyxoBCKOM cnnxpoTpOHe HS 70 fsB. 3TO npe)l.JIO

J!{e!Il!e· 6hmo aaTeM 0J:106pe110 XVIII Ceccneil Y'lenoro coneTa 011HH • .llnn paa

pa6oTKn. MHC n nrone 1965 ro)la JlnpeKuneil OHHl1 6bm coa)lal! cneuna11bllblli: OT)len 

B COCTaBe nHrr Ol1HH. 

CoopyJ!{aeMblli: n OHHH MarHHTllhlil l!CKponoil cneKTpoMeTp npeJlcTaBnneT co6oil 

yH11nepca.l'lhHYIO ycTaHOBKY )ln!I wnpoKoro Knacca nccne)lonannli: neynpyrux npoueccon 

npn Bb!COKHX 31Iepr11nxx). B 'IUCTIIOCTI!, B OT.JIH'!He OT MeTciAl!Kil o6b!'IHblX C'!eT'll!KOB 

MarHl!Tllblil cneKTpOMeTp n03BO.JlllT perncTpl!pOBSTb peaol!aHCHble COCTOlll!llll 'ISCTllll 

npl! ax conMeCTHOM o6pa30B8Hlll!. 

flp9:HunnnanhHan cxeMa paapa6aThtBaeMoro B OHHH MarHHTHoro ncKponoro 

cneKTpOMeTpa coxpanneT oc11on11b1e oco6eHIIOCTII npeAnollcen1In P. Coc110BCKoro. B 

'ISCT!IOCTII, Bb!6pan napHaHT cneKTpOMeTpa, JJ03BO.Jlll!OIUl!il o6ecne'IIITb )lOCTSTO'IIIYIO 

TO'IIIOCTb II3Mepel!llll IIMnynbCa aapgJ!{Cll!lb!X '!SCTli!II B o6naCTI! AO 50 f35/c I! BbICO

KYIO sqiqieKTli!BHOCTb per11cTpaunn 
y -KBSHTOB OT pacnaAa HeilTpS.l'lbllblX qaCTli!U • .llnn 

STOA uenn npl!HllTS KOHCTPYKUll!I 3.JICKTpOAOB l!CKpOBblX KSMep C MMlblM KOfll!'l8-

CTBOM MaTepnana B ueaTpanbl!Oll qaCTI! II cneunanbH8!1 Cl!CT8MS KOHBepTOPOB, pac

JJO.JIOJ!{eHHb!X B nepnqiepl!'ICCKOil 'ISCTll cneKTPOMeTpa • .llnn nony'le!ll!SI n·bICOKOiI 3~ 

qieKTl!BHOCTII perncTpa1111n 
y -KBSHTOB OT pacnaAa BTOpli!'lllb!X 'ISCTl!U JJ0Tpe6ona-

.JIOCb, ecTeCTBeHHO, 

cnepxy ll CHl13Y OT 

o6ecne'!nTb aanl!'!lle Ko11nepTopon KaK cnena II cnpana, TaK II 

ueHTpanbHOII '!SCTH cneKTPO~eTpa. 8 CBSI3I! C 3Tl!M npn111nocb 

Bb16paTb AOCTSTO'IHO 60.Jlbll!Ofi BepTHKS.JlbllbliI pa3Mep pa60'!Cf'O 06beMa MSrl!IITHOrO 

nonn • .llnn yMel!blllCl!llll 'IHC.1'18 raMMS-KBSIITOB; crroco6HblX BblilTH H3 ycTal!OBKll Ml!

nysi KOl!BepTOpbl, JJOTpe60B8.JIOCb AOCTQTO'll!O II.JIOTl!O pacrronomHTb 6onbWOe 'IIIC.1'10 

x) B nacToHmce BpeMH M11C OHHH npennonaraeTCSI pacnonollCl!Tb 11a ny'!Ke 4B. 

Ha 3TOM JJY'!KC B03MO)l{HO npoBOAIITb 113Y'I81!llC 11eyrrpyrnx B38I!MOACilCTB!lil C OTpl!

uaTenbHbIMI( ll!!OIIQMll II K8011QMII, a -TSK)l<e C aHTl!llpOT01!8Ml1. flpennol!CCHHSI no KOH

KpeTl!blM 3KCnep!IMe!lT8M 118 3TOM ny'!Ke 6ynyT ony6m!KOB8Hbl. 
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OT)lC.'lbllbIX l!CKpOBbIX Ki:u.iep C KOHBepTopaMll. flnOTHOe pacnonoJ!{eJme HCKpOBblX Ka

Mep n cneKTpoMeTpo 06ecne'l11aaeT TaKJKe 5onee HnAelKHOe onpenenenue 11p11Ha)lneJK-

11ocTn IICKp OT.[lC.JlbllbIM TpeKaM npll 6onbUIOM 'IHCne aapmKeHl!bIX 'ISCTHU, o6paayro-

llll!XCll B CJAIIOM QKTC! coynapemrn. Bb16op u"cKpOBbIX KSMep, )lQIOIUl!X H8K.JIOl1Hble ()lo 

45°) K 11anpanneHH!O 3.JICKTpll'lCCKOro ITO.Jill IICKpOBble K8HS.Jlbl, ll03B01HieT npn pern

CTpaumr raMM8-KB81lTOB OTAe.JlblIOll KaMepoil onpeAen!ITb MeCTO pacnana IICHTpanb

HOil '!SCTllllbl, 

Bb16pa1rna11 ¢opMa MOnyneil l!CKpOBblX KaMep, 6m131':a11 K KBaapaTy,noaBO.Jl!leT TaK

JKe sq,,:PeKTl!BIIO perncTpnpOB8Tb nponyKTbl pacnana BTOpl!'lllbIX 'ISCTIIU, 

Ta1rnM o6paaoM, ocuoana11 oco5eHHOCTb npoeKT11pycMoro HCKponoro crreKTpo

MeTpa COC~OIIT B 3<pq>eKTl1BHOii pel'l!~Tp8UIIII rSMMS-KBSHTOB Il IlpOAYKTOB paCIISJJ:8 

11ecTa61mbllbIX 'laCTHU. EnaroABP.s! 9TOMy 3!1S'IHTenbl!O pac11111pSI!OTCH B03MOlKHOCTll 

cneICTpOMeTpl!'leCKOii ME!TOAHKI! A.JIii nccnenoBSllllll l!eynpyrnx coyAapeanil 'ISCTIIU, np~ 

BhlCOKl!X aneprnrr,'{, TaK, HanpnMep, yJKe cai,,m no ce6e perncTpamrn 06paay10IUIIXC!I 

B peaKUI!SIX HeiiTpanbl!blX !1110l!OB 6ea oueHKll l!X sneprm1 JJ03BOIISIOT 6onee 118AeJ!{H0 

npOBOAli!Tb l!Ael!TI!!pl!K81lli!IO pa3.Jll!'!Hb!X peaKunfi ll Go.nee TO'll!O onpenennTb 3!!epreTH

'leCKl!ll 6anaac ua6n10naeMblX B3811MOAeiicTBllil, 'ITO oco6eHHO BSJ!{HO A.JI!! 0611apylKC

llll!! p830!181IC!lblX COCTO!!HHil, 

II. HCKPOBbJE KAMEPbl, CHCTEMA 3llEKTPHt/ECKOI'O 11HTAH11H 

11 CJ!CTEMA HE11PEPblBHOi1 Ot/HCTKJf I'A3A 

rnaBHblM Tpe6oaanneM, KOTOpOMy .[lQ,l'lll(libl YAOBneTBOp!!Tb IICKpOBblO Kl!Mephl 

cneKTPOMeTpa, SIB.Jl!ICTCll HX BbICOKaSI .JIIIBl!enag 3!p!p0ItTHB!IOCTb. I1oA TepMill!OM nnn

!leBa!I 3ql!pCKT11Bl!OCTb JJOl!I!MaeTC!! cnoco6uocTb KSMepbl perncTpRpOB8Tb !!eCKO.JlbKO 

'ISCTHU, OA!!OBpCMCl!IIO npoxonruunx qepca ec 061,eM. flpl!MC!!HTC.JlbHO K paapa6aTbI-
. ~-

BaeMoMy cneKTpOMeTpy 'ISCTI!U 3TO TpeoOBtlHHe CBOAl!TCSI K 11eo6XO.[ll!MOCTll pcrn-

CTpiipOBSTb B KBMepax OAl!OBpCMOIIIIO 10-15 '18CTHU. BepOl!TIIOCTb perncTpa1111n Ta

Koro 'll!Cna 'ISCTIIU AO.JllKHa COCTaB11!!Tb "' 100% • 

Ha Mllornx 11ccnen:onam1n C IICKpOBb!Mll KSMCpaMn ll3BCCTHO, 'ITO 3!ptpeKTIIB-
. ' 

HOCTb peI'IICTpauun !IeCKO.JlbKIIX 'IaCTl!U B OAIIOM npoMell,yTKe KSMepbl npn 38A81Illb!X 

napaMeTpax HMJJY11bCS Cll.Jlbl!O 3llBIICl1T OT DC.Jlll'llll!bl MCJ!{3i!CKTpOAIIOI'O 3a3opa. TaK, 

.,., 
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npII 3a3ope 5-10 MM acpq,eKTIIBJlOCTb per11cTpau1111 OJll!Ofi '!OCTIIllbl ol!II3K8 K 100%, JlBYX 

'IBCTIIII - : 80-90% II OblCTpo nanaeT C YD9lll!'ICl!ll9M 'll!Clla 'IOCTIII!, B 'KOMepax lKe C 
3

a
3
o

poM 5 CM II oonee sqi<peKTl!BllOCTb 0JlHOBp9M9HHOfi per11cTpa1111ll MHOr'lIX 'IOCTIIII npaK

Tll'l9CKII paB!Ia 100% II Jie 30BIICIIT OT 0 '1I1Clla 'IOCTlll!, YKa30lllllllI 3aBHCIIMOCTb IIIIBHe

BOH scj,qieKTIIBJIOCTil IICKpono:fj: KaMepbl OT D911ll'lllllbl M9lK9119KTp0JlHOr'O 3a3opa 11axo

JlIIT xopomee K0'19CTB9HIIOe OObnCHe11ne B paMKaX qinyKTya111101111ofi TeOpllll pa3BIITIIlI 

pa3plIJla no cneny qaCTIIIIhI. 

TaKIIM o6pa30M, O)lHOBpeMeHHBil perIICTpaIIIIlI B cneKTpOMeTpe 10-15 qaCTIIU 

MOlKeT Ob!Tb nerKO ocymeCTBlleHa npn ncnollb30BOIIIIII ncKpOBb!X KaMep C OOllblllIIM 

3830pOM. OnnaKO, K COlKanemno, TBKOH nyTb pemeIIIIlI 30)lll'lll B paCCMOTpIIBOOMOM 

cnyqae S!BlllI0TCSl nenp11eMll8MbIM, TBK KOK KaMepbl C OOllbWIIM MelKsneKTpOJlIIblM 

npoMe)KyTKOM 06nana10T 6ollbWIIM BpeMeIIeM naM!ITII ll no 9TOl!: npn'IIIIIe ne MOryT 

IICIIOllb30B8TbCSl B sKcnepnMeHTBX na ycKopuTennx, rne qiononan 3arpy3Ka anna-

paTyPbl OObl"IIIO Ob!BOOT nennKa, QqeBII)lHO, 'ITO O)lHODpeMeHIIO )lOCTnrgyTb )lOCTOTO"l

HO Bb!CO,KOl!: IIIIBHOBOH aqiqieKTIIBHOCTII II Manoro apeMeHII naMlITII MOlKHO lillWb npu 

KOMnpOMIICCHOM nonxone K ~emeHIIlO 38)l8'lll. PM KatJeCTB0HHb!X coo6pa2Kelllll!: ll 

.aeKOTOpb!e )l8llllbl8 O pa6oTe KSMep co cpe)lHRMll M02KSll8KTPOllHb!Mll aa3opaMll 

(20-50 MM) yKa3b!BOIOT, 'ITO BbICOKS!I sqicpeKTllBHOCTb ona'onpeMeHHOH perucTpaunu 

10-15 qaCTllll ll Manoe npeMSl na::inTll (,., 4,10-7 
ceK npu llCIIOllb30B8HIIII O"lnmaro

mero nonn) MOryT Ob!Tb )lOCTHrnyTbl B KSMepe C 3830pOM 25-30 MM npH pa6oT·e 

B I CTpllMepHOM IIIIII npei:tcTpIIMepHOM •pelKUMe, 3TH coo6palKeHHSl ll nern11 B oc

HOBY nepnoeaqallbHOl!: pa3pa60TKll IICKpOBb!X KaMep )ll!Il CIIOKTpOMeTpa. Eonee n03)l

HIIe nccnenonalllln Monenel!: KaMepbl Ha qaCTIIUax KOCMII"leCKoro n3nyqeHIIH nonTnep-

nana pa3yMHOCTb TOKOro nonxona. 0KOH'IOTe1IbHbll!: pa3Mep M8lK9119KTPOllIIOrO 3030-

pa, MO)lynn KaMepbl ohm npIIHlIT paBHb!M 30 MM, 

§ 1. KoHCTpyKIIIIH·MOl!YnII KBMepbI 

05mun BIIA MOJlYlllI K8Mepbl UOKa3aH 11a pac. 1. Pa3Mepbl MO)lynlI npII!ilITbl paB

Hb!Mll 1400 ~ 1200 X 30 MM3. UeHTp811blIOSl qaCTb sneKTpO)lOB BblllOIIHlIOTClI 113 anro

MIIHII9BOiI, qionbrII Tonm1111oiI 0,1 MM, 3,Ta TOIIIUIIHa BblopaHa ll3 ycnOBlllI o6ecrreqe

HIISI )lOCTOTO"IHOl!: JKeCTKOCTil II repMeTII"IHOCTII sneKTpona II rrony'leHIIlI MIIHllMOlibHOl!: 
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norpeWHOCTII B 113Mepeanii IIMnynbCll 'IBCTIIU, D03IIl!Kll!Ollleii 1{3-38 MIIOroKpllTHOrO 

paccenHIIII. llnaMeTp q,onbrOBOii 'IBCTI! aneKTpona paBCH 600 MM. OcTanbHllll qacTb 

aneKTpona Bblnon11SieTCII 113 /l!OpanIOMI!llll.eBoro nl!CTa TOnllll!HOii 3 MM. EoKOBbte 

CTel!KI! KaMepbl npe/lCTaBnll!OT co6011 pai.my, CKnce11Hy10 C IlOMOlllb!O 91!0KCl!/lHOli 

c1.10nb1 113 uonocoK unocKoro 011T11•10CKoro CTeKna. nonocKn nape3atoTcn aa cneun

anbHOM CTlll!Ke, pa3paGOTa!IIIOM nnsi 9TIIX ucnefi. 

§ 2. _TexHOlIOI'lfH H3I'OTOBJieHHH 3/IeKTpoaoB 

<l>onbrll HaKnennaeTCII Ha /l!Op8n!OMHl!llCDYIO OCHOBY aneKTpona D npcnnapl!TCl!b

HO HllTIIHYTOM COCTOllHIIII. HaTl!}KCHlle cponbrl! ocymecTBnlleTCll C IlOMOIIlb!O Mexaan

'!eCKOro ycTpOliCTBa, KOHCTPYKUllll KOToporo l!OKa3aHa Ha pnc. 2. TTpllHllllll neiiCTBIIII 

ycTpoiicTna xopowo Sicen 113 aToro pncynKa. nocnc OKOH'!aH1111 rron11Mep113a1111a a110K

c11naoii CMOnbI aneKTpO/J. Clll!MaeTCll C ycTpoliCTBll II milllHllll '18CTb lj)onbrll cpe3a

CTCII. llnn o6ecne'leHl!ll sneKTpll'ICCKOrO KOHTaKTa MC}KllY qionbroii 11 }J.IOpanJOMIIHRe

BOii OCHOBOli aneKTpOllll BHCWHRii Kpali CKneitKll 1!0Kpb!B80TCII rrpOBO/llllllllM cnoeM aK

Bllllllra ( CM. pile. 1). 

§ 3. HarronHemre MOBYlIH KaMepbLr83@1 

l1cxonn 113 Tpe6onaHllll rronyqenun BblCOKOH llllBHCDOli sqiqieKTl!BHOCTll perl!CTpa

mm 'lllCTllU Hllll0/11IeHl!e MO/lyneii 6yneT npOll3B0/lllTbCll CMeCb!O ra30B, COCTOlllllCil ll3 

99,7% aeoaa 11 0,3% aprona. Linn Hanonneann MOnyneli pa3pa6oTaH cueunanbHbili 

naKyy11,t11blli OOKC Ha nna Monynll. 

§ 4. CzcTeMB oqHCTKH H KOHTpona I'l138 

Ilpll pa6oTe IICKponoro cneKTpOMeTpa cnenyeT Q}Kl!/lllTb, '!TO H8'1811bHllll CMCCb 

ra30B 6yneT Henpepb!BHO 3arpn3HSITbCH npnMeCHMII, Bbl/l011SieMb1Mll Bl!yTpel!HllMII 

l!OBepXHOCTllMll KaMep, a TllK}Ke 3a C'ICT B03MO}KHOro 1!0KOHTponnpyeMoro HaTeKaHllll 

ra3a ll3 llTMOC<pepbl. IlosTOMy /ll1H 110/J./lCplKaHl!Sl 11eo6XO}J.llMOli 'llICTOTbl H8'1811bl!Oii 

ra3onoii cMecn necb 061,eM ra3a B cneKTpoMeTpe 6yneT nerrpepbIBHO O'llllllllTbCSI. 

10 

\I 

J 
I 

,I 

"--

l't:) 
C) 

co g1 
Js 
~ 

~iL-1 
a., 
:0 c.g 

~1 ~ ~ 

- - -- - - -

'U 
11 

a, 
0 

IC ,a,~ 
c:: <= 
a, 0 

::ic: :i::: 

-, 
:i 
g 

~ 
e-· -0 

" c:::: 
" " :J: QJ 

"' 0 E 
" w d .. l:: ~ 

" ~ a ... 
~ c:: E .g. .. 
J:l 
" ~ .. 
" "' .. 
" .. 
0 

"' .. 
u 
C: 
0 
0. .. 
u 

>, 

"' c.i .. 
0.. 

E 
~i 

~ 
§ 
E 
(') 
::, 
c:::: 
C) 
C: 



nnn aTIIX uenei1 pn3pa6nihrnaeTcn anMKllyTna CHCTeMa oqncTKH II KOHTponn ra3 a. 

EnoK-cxeMn aToi1 c11c'I'eMhI _noKa3a11a na pnc. _3. 

0'llICTKa ra3a OT 3arpH311SIIOilllIX np11Mece1i 6yneT ocymecTBnHTbCR nyTeM Xl!Mll

'leCKOro nornome11_11n aT11x npnMecei1 KanhuneM, unrpeThIM AO TeMnepaTyph1 450°C. 

Karu,mdi pa3MemaeTCR B KOnOHKe O'll!CTKII · B nnne MenKoi1 CTpy,KKII. TipoKa'lKa 

raaa 'lepe3 KOnOHKY npOH3BOAIITCn ra30BhlM HaCOCOM MeM6pau11oro T1ma, o6e-

CII0'llIB8IOillllM. ll30b!TO'lHOe A8Bne1me ra3a nepei:t KOnOHKOli .. 0,5 aTM. HnrpeTbli1 

H O'lJIIlleHHhli1 ra3 ·nocTynaeT B B03AYWHb!ll TepMOCTaT .Ann CHllX{0HIIlI TeMnepaTypb! 

C 450° no 20°c. TepMOCTBT ycTpoen B BllAe B0HTllnlIUIIOHHOro KOnonua, B uenTpe 

KOTOporo npOXOAllT 3M00BHK C ra3onoli CM0Cbl0. 8 CllCTeMe oq11CTKII npei:tyCMOTpea 

KOMil~IICBTOp ABBnelllllI, KOTOpb!li 6yneT BblpSBllllBBTb i:taane111rn ra30BOli CMeCII B Ka

Mepax cneKTpOMeTpa AO i:tannennn B03Aymaoli aTMoc¢epb!. KOHCTpyKTHBHO KOMnea

caTop 6yneT npencTaBnnTb co6oli IllITHA0CRTllnllTp0Bhli1 ra30Bhli1 pe3epayap, CTeHKH 

KOTOporo Bbl~onaeHbl 113 AByxcnoi!:.11oli IIOnHaTHn~IJOBOil: nneHKII Tonmnuoi1 0,1 MM. 

KonTpOllb 'lHCTOTbl raaa npeAIIonaraeTCH ocymeCTBnHTb M:TOAOM nepllOAll'le

CKOro aneKTPR'lecKbro npo6on raaa, u11picyn11pyromero a cncTeMe oq11cTK11. B TaKoM 

MeTone, KSK H3B0CTIIO, SMII1U!Tyna IIMIIyllbca, Heo6XOAIIM8ll Anll sneKTpll'l0CKOro npo-

6on raaa, CHnhHO aaancRT OT ero cocTana. TioaTOMY, aaan npo6oi1Hoe aanpSI)Ke1Jire 

nnn naqaru,aon pa6o'l~li raaoaon CMec11 11 cpaa1maan c HHM HaIIpmKeHne npo6on 'oqn

maeMoro ra3a, MO)KHO CYAIITb O CTeneHH OTKnoaeunn 'lllCTOTbl 8TOro ra3a OT HCXOA

HOli cMecn. CxeMa KOHTponn 'lllCTOTbl raaa 11ao6pa)KeHa aa pnc. 4. 

§ 5. CncreMa HMgYllbCHOI'O 11HT8HHH ClieKTDOMerpa 

A. Lf 8 C TO T8 cpa 6a TblB 8HH H c11e Tp OMe Tp8 

Hcxomt H3 paayMHO i:tonyCTllMOli CKOpOCTII ynpaanneMoli nepeTSI)KKII nneHKll B 

ci>~ToannapaTe, 6tmo npHHnTo, 'ITO cpei:tnee 'lHcno cpa6aThIBaHnli cneKTpoMeTpa aa 

BpeMSI IIHKna Bh!Xona 'l8CTIIII 113 ycKOpHTenn 6yAeT OKono' 10. Tipn 1m11TellbHOCTII IIl!K

na n 0,8 ceK 'lBCTOTa cpa6aTblB8Hllll cneKTpOMeTpa COCTBBIIT OKono 12 ru. PyKo

BOACTBYS.Cb nepcneKTIIBSMII pa3BHTHR MeTOAHKH perncTpaunn TpeKOB Iipll C03A8HHH 

CHCTeMbl IIMnynbCHoro n!{TBHl!ll cneKTpOMeTpa 6blna npHHlITa MSKCHManbHSlI 'lBCTOTa 

cpa6aTbIBBHJilI oKono 50 ru. 
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a C~e~~ HMllYllbCHoro llHTBHllR KBMep cnexrpoMeTpa 

I. K pa TKoe onncaHHe 

EnoK-cxeMa mITaHHSI noKa3aHa na pnc. 5. KaK BIIAHO 113 aToro pncyHKa, KalK

na11 napa Monynefl cneKTpoMeTpa mITaeTcn oTnenbHblM renepaTopoM (r1, r 2 , ••• ,r25). 

3Tn renepaTOpb1 BblrronneHbl rro cxeMe nByxcTyrreH'1aToro renepaTopa MapKca, pac

cqnTanHoro na nanpnlKemie 40 KB II TOK 5-10 Ka, Bee renepaTOpbI 3arrycKaIOTcn 

onnoBpeMenno IIMIIynbCSMII 10 KB OT cxeMbl rrapannenbHOro IIOAlKllra, COCTOSilllefl H3 

Bronyurnoro 11MrrynbcHoro pa3pSIAHHKa n 6noKa rrapannenbHoro pa3MHolKeHHSI IIMIIynb

coB. B CBOIO oqepenb, 3TO ycTpOfiCTBO yrrpaBnSieTCSI l!MnynbCOM C aMnmtTynofl 10 B 

OT MaCTep-cxeMbl. 

Il11Tan11e reHepaT0POB r1, r2, ... , r25 noCTOSil!HblM HllnpnlKeHI!eM aeneTCSI CTaH

napTl!blM BblllpSIMl!TeneM Hll 20 KB, B T0KOB0fl uen11 n11TaH11n CT0IIT aneKTPOHHblli Kn!O'l: 

11a nMnynbcH0M pa3pSIAHIIKe, ocy111ecTann1011111ll nonKn10qeH11e nm1 aapSlJlKII re11epaTopoB 

r 1, r 2, ... , r 25 no cnruany oT cxeM napannenbaoro nonlK11ra. 

Ha6n10ne1111e 3a c;:pa6aTb1Ba1111eM KaJKAoro reuepaTopa r1, r2, ••. , r 25 aeneTcn 

nocpenCTB0M cneu11anbl!OH CIICTeMbl K0HTpon11. 

2. I'eHepa TOpbI n MDynbCOB r,, r2, ... , r25 
O6111ee q11cno reHepaTopoB B cxeMe, KaK noKaaaHo Ha p11c. 5, paBHO 25. Kaxc

Abifi 11a re11epaTopoB,KaK ylKe yn0MIIHanocb, npenHa3Ha'l:eH nnn .n11Tan.11n nayx Mony

nell, 11Me1011111x cyMMapnyro aneKTp11qecKy10 eMKOCTb oKono 1 mp. llnn o6ecne'l:eHirn: 

ynoaneTB0pllTenbHOro K03epq>nunenTa l!CIIOnb30B8llllSl reaepaTopa ( > 0,9) CMKOCTb 

reHepaTopa a 11Mrrynbce nomIwa cocTaBnnT& .. 10 nep 11n11 20 Hep Ha onHy pa6oqy10 

c-rynellb. 

CxeMa reHepaTopa r rroKaaaaa aa p11c, 6. KalKnast na eMKOCTeli c 1 11 c2 co
CT0IIT H3 nayx rrapannenbHO coen11aeHHblX eMKOCTel!: TIIIIa KBH IIO 10 nep II 20 KB, 

P 1 11 P 2 - c11nbll0TO'lllbl8 ·nMIIYllbCHblC paapRAIIIIKII, KOMMyTnpyromne 38-

pnn reHepaTopa, P 3 - paaprutHIIK, npenaa3HaqeHHblll nng 06ocTpe1mS1 nepenaero cppoH

Ta RMnynbC0B, rroc-ryna10111nx aa Monynn crreKTpoMeTpa. no· uerrn R 8 -· R 7 ocyme

CTBnneTcst nonaqa oq11111a10111ero ·nong Ha Monyn11, a no nen11 R 8 - C 3 - n - Ko11Tponb 

cpa6aTblBBHRR renepaTopa. CorrpoTnanenne R 3.. cnylKnT nnR cpopMnpoaaHHR crrana 

RMIIyll&C0B. 
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PaCCMOTPIIM Tenepb OCHOBl!ble COOTHOme111IS1, KOTOpb!MII OillICbJBSeTCSI p~6oTll 

reHepaTopa II CHCTeMbI reHepoTop-KaMepa, II onpenen1IM napaMeTpbI paccMaTplIBae

Mb!X reHepaTopoa. 

3. CxeMa rameHIIH reHepa T0p0B I'J, I'2, •••1 I'25 

Manasi Bemi'IIIHa conpoT1IBne1mli D uenlIX aapsinKn reHepaTopon r1, r 2 , ••• ,r25 

He noanonsieT paapsinHIIKaM P 1 n P 2 - rac1ITbcS1 caMOCTOSITenbHO nocne KSll<noro cpa-

6aTbIBaHn!I: noaToMy nnsi npHHynnTenbHoro ramennsi nyrn B HIIX ncnonbayeTcsi, KaK 

YK83bIBanoCb Bbime, cneunanbHllSI cxeMa- aneKTpOHHblll Knroq. (cM. pnc. 10) I KOM

MyTnpyromnli TOK aapS!nKII BCex reHepaTopoB. Knroq OTKpblBaeTCR C lreKOTOpoli aa

·nepll<Kofl nocne cpa6aTh1BaH1IS1 re11epaTopoa n nx rameHHSI. MaKCliManbHbili TOK aapRn

Kll (cM. npnno~eHne 1), npoTeKaromnii: qepea paapMHnK, paaeH imax--20 a, cpenHnii: 
. -3 

TOK-40·10 · x 25=1,0a. no Mepe pOCTa n BOCCTaIIOBneunR IlOTCl!Uliana 11a re11epaTOpax 

11anpS1l!CeHne na. paapnnmme nanaeT, n on racnTcR. Conp0Tnane11ne R BKnIO'!elIHOe 

napannenbHO pa3pMHHKy, cnylKHT nnsi nponyCKSHllR BCilOMoraTenbHoro TOKa, KOM

neucnpyromero yTe'IKY B renepaToµax. 

~ CxeMB napannenbHoro no11 ){CH ra 

LlnR onHoapeMe11Horo aanycKa r 1, r 2 , ••• , r 25 paapa60Ta11 nMnynbcHbiii: RC -re He

pa Top Hll 10 KB, cxeMa KOTOporo IlOK838H8 Ha pnc. 7. IlpHHIUm pa60Tbl TaKoro Tnna 

re11epaTopa xopomo 11aaecTeH B nnTepaType n anecb He o6cyJKnaeTCSI. ConpoT11aneH11e 

R , CTosimee B ueun aapMa eMKOCTeli C1, c 2 , ••• , C25, Bb16paao na ycnonnSI: 

R l: C 
1 

1 1 -s-· -f- · (II.1 )· 

CpenHnii: TOK, llOTpe6nsieMblli 9TllM reHepaTopOM OT IICTO'!HllKa lll!TSHIIH B nep11on 

per11cTpaunn 'ISCT11u,paae11 

~ = 
0,3 

U• 25 • C • f • 0,3 
0,3 
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TToncTaBmlll B STY q>OpMyny 3HaqeH!HI BOnHqilllbl U sa 10 KB, C saQ,5 liq> 11 f -50 ru, 

nony,mM: 

.. 6,3 • 10-3 a. 

5. CxeMa rrpeayCHIIHTelIH 

HMnym,c, nocTynmom11il OT MacTep-cxeMbl, HMeeT aMnnHTYllY 10 B. Llnsi ero 

yc11neHHSI .[lO BenH'Illllbl 5 KB, HOOOXO.[lllMOil nnsi aanycKa HMnynbCHoro pa3pSl!tHHKa 

B cxeMe napannenbHoro nonlK11ra, 11cnonbayeTcsi llBYXKaCKanaasi cxeMa ycnneH11si. 

B STOil cxeMe (CM. pile. 8) DXO.[llIOil HMnynbC IlOCTynaeT Ha naMny co BTOp11q11oil 

SMHCCHell 6Bln II ycnn11BaeTCSI .[lO Be;:mqJIIIbl 400 B. AMn;:inTyna 9TOro cnruana no-

CTaToqua nnsi aanelK11oro aanycKa THpaTpo11a TrH-50/5, 

BaeTCSI IIMnynbc c aMnn11Tynoil 5 KB. 

Ha KOTOpOM Bb!paoaTbI-

6. BnoK aaaep )KK H HM IIyllb c OB 

TTpHIIUHilHanbHblll BH.[l 9TOil cxeMbl noKa3aH Ha pnc. 9. CxeMa npe.QCTaBnsieT 

coooli MynhTHBHopaTop C 0.[lHHM ycToilqHBblM COCTOSIH!IeM. BpeMSI 3a,'leplKKll npoxo

lK.QeHHSI nMnym,ca perynnpyeTcsi B npe.nenax 10-3 - 10-2 ceK nyTeM 11aMe11e1111si Be

n11q11HbI CMemeHHSI Ha O.QHOil nonoBJrne naMilbl 6H3n. 

7, H C TO 'If H HK H II H T l1 H H H 

A. llHTllHHe cxeMbI 1IBp81Ille/IbHOr9 IIO/;JKHI'B 

KaK ylKe yKa3bIBanocb, cpe.Q!IHiI TOK, noTpeonsieMblil STOil CXeMoil, B MOMeHT 

perHCTpau1111 qaCTIIU B cneKTpOMeTpe, COCTaBnS!eT 6,3 Ma. HanpnlKeHne Ha HCToqHnKe 

non>KHO perynnpoBaTbcsi B npenenax 0.::15 KB. 3TnM napaMeTpaM na11nyqw11M oopaaoM 

YllOBneTBOpsieT CTaH.napTHbiil Bb!Ilp!IMHTenb Ha ::!O KB 11· 10 Ma. Llnsi .nononH11TenbHOro 

crnalKHBaHIISI nynbcauHH HanpS!lKeHHSI, B03HHKaIOmeil H3-3a HMnynbCHOro xapaKTepa 

aapH.QKII reaepaTopa napannenbHOro IlO.QlKIIra, K Bb!XO.QY yKa3aHHoro Bb!IlpSIMHTensi 

IlO.QKnroqaeTCSI .nononHHTenbHblil KOH.Q8HCaTop T·Hna KErn Ha 2 MKq> II 10 KB, 
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E. IlHTBHHe reHeparopoa I'1, r2 , •.• , I'25 

npn pacqeTe aTnx reHepaTopoB 6hlno ycTaHoBneso (cM. npunoJKeHne 1), qTo 

cpe/lHIIH TOK, IlOTpe6nsieMbll!: 0/lHllM reHepaTopoM OT HCTOqHnKa IlUTaHllSI B nepnon 

perncTpaIIHH qaCTllII, paBell 40 Ma. C yqeTOM 0/lHOBpeMeHHOii pauOTbl naanuaTH llSITH 

reHepaTopoB pacxon TOKa cocTaBnT 40·10-3 a • 25 .. 1,0 a. <:ho 3Haqemre TOKa nony

qeHo n npennonoJKeHHn cpenne.li qacTOThl cpa6aThIBannsi renepaTopoB r =50 ru. B 

KaqecTBe ncToqmma HanpS!lKellllsi nnn nnTaHnn paccMaTpnBaeMhIX renepaTopoB npn

HSIT cTannapTHbiil BhlnpsiMnTenb, 06ecneqnBaromnii TOK B narpy3Ke 1,5 a npn Hanpn

JKeHnn 20 KB, 

B. Iloneaa CXeM8 HMIIYllbCHOI'O IIHTIJHIIH CIIeKTpOMeTp8 

BbIII1e paCCMOTpeHbl OTAe.11bllble ·ysnbl 6noK-CXeMbl llllTSIIllH HCKpOBblX KaMep 

cneKTpOMeTpa. Hm1rn,na pnc. 10 npnnonnTcII nonnasi ee npnHIInnnanbna.11 cxeua, Ky

na BKnroqeHbl TllKl!Ce cxeMa reHepaTopa HMilynhC0B, llMHTnpyromasi 'IBCTOTy cpa6a

TblB8llllSI cneKTp0MeTpa 7,15 ll 22 pa3a Ha nyqKe qacTHII,n 11pyr11e BCll0MoraTenb

llble CX8Mbl. Cpennsrn CYMMapnast MOII1H0CTb, noTpe6nsteMan' OT ceTn aneKTpOHllb!Mll 

cxeMaMn, C0CTSBHT 0K0110 5 KBa. 

§ · 6. HMIIyllbCHble B03J1YIIIHbie JJ83pH/1HHKH 

OnµnM ll3 nan6onee 0TD8TCTB8llllb!X aneMeHTOB B CXeMe HMnynbCHoro IlHTaHUH 

HCKpOBblX KllMep cneKTpOMeTpa S!BnneTCH ynpaanneMblll llMnynbCHhlil pa3plI/lHHK. Ta

KOH paspro::UIHK nomKen YllOBneTBOPHTb Tpe6oBallHSIM 00.11bWOfi 11onroBeqH0CTH (He

CKOnbKO MHnnnoH0B cpa6aTbIBaHnli), ManoMy npeMeHH BK11IO'IeHHH ( .. 10-1 CeK) ;i: 

0b!CTPOMY napaCTannro TOirn ( .. 10 .HCeK). O.H .Q0.11li(8H TaKlK0 nanelKHO BKnIO'lSTbCSI 

OT BX0/lllb!X llMilYJibC0B"" 5 KB n ,.KOMMyTllpOBaTb TOKI! ""10 Ka c 'ISCTOTOli ""150 ru 

npn HSllpS!lK0IIHH 10-20 KB. K COlKaneHHIO' B HaCT0nwee Bp8MSI Ilp0MbIWneHHOCTb He 

DhmycKaeT pa3pil/lllllKOB, xapaKT0pllCTl!Kll KOTOpblX 0bl.1111 Obi 0IIH3KII K yKaaaHHbIM. 

noaToMy nnsi pewennn aToii aanaqn B na6opaTopnn I111epnh1X npo6neM OH.HH 6blnn 

uaroT·onneHhI II uccne11ona1m1 paann'IHhie BapnaHTbI paapil/lHHKOB; H an6onee nonno 

npn aT0M 0binll uayqeHbl xapaKTepIICTIIKII cnenyrolllIIX 'IeTblpex K0ltCTpyKUllii pil3pil/l-
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HIIKOB: C 1) llI'Ollb'IBTOll CllCTeMOll l!OA:lKIIra, 2) 3aKpb!TOll, 3) OTKphlTOll CllCTeMaMll 

l!OA:lKllra II 4) l!lIOCKOll K01lbUeBOll CIICTeMoi1 l!OA)KIII'B, KoHCTpyKUIIll 9TIIX pa3pru:tHII

KOB l!OK838Hbl Ha pile. 11. Hcllh!T8HIIR pa3pS!AlIIIKOB np01I3B0Allnncb no CXeMe, II30-

6pa:lKeHHOll Ha p!IC, 12. 

HccneAOD81IIIS!, Bh!IlOlIJielIJihie B CTaHnapTHh!X ycnOBll!!X, IlOKasanu, 'ITO npu aHon

llOM HaIIpS!:lKennn 11 KB u l!OA:lKirraromeM llMl!y1lbCe 5 KB BpeMll napacTaHHS! TOKa 

y Bcex paOpS!AHIIKOB OKasanOCb npn6nH3IlTenbHO onnHaKOBhlM n COCTannnno 10 HCeK, 

a. npeMH aanep:lKKn o6paaoaaf!IIH pa3p!!Aa- 50 aceK (cM, KpHBhle na pIIc, 13), Benn-

'Inl!a KOMMyTnpyromero aapru:ia B Ol!h!Tax. paBHlIJiaCb 2,5 :io-5 Kyn. 

11ccnenoaanacb TaK:lKe nonrOBe'IHOCTb YK838Hl!h!X pa3pMl!llKOB, 6hJJIO ycTaHOB

neno, 'ITO pa3pS!AllllKil C OTKph!TOH ll 38Kpb!TO.li CllCTeMaMil non,Knra nocne 100 Th!CII'I 

cpa6aTh!B8Hl!ii l!Menn CilllbHOe paapyweHne B IIOA:lKilI'aJOIUeM sneKTpone H npaKTII'IeCKII 

nepecTaBanH pa60T8Tb nocne· 100-200 Th!CSl'I BKlIIO'IeHIIll, Paapru:immn III'Ollb'IBTOI'O 

Tnna Mornn cpa6aThIBaTb 400-500 .ThICSl'I paa, nocne 'Iero nx sanycK cTaHOBlllICH 

HeycTOll'IllBbIM. Paa6opKa 9THX pa3p!!AllllKOB ll OCMOTP HX sneMel!TOB IlOKaaamr, 'ITO 

nocne yKa3a!IHOI'O KOllll'I0CTBa BKlIIO'ICl!IIi1 npoMe:lKyTOK Me:lKny III'lIOil II K8TOAOM 6bJJI 

Cll1lbll0 3aI'pS13Hell pa3llll'Illb!Mll OKIICllaMn, o6pa30BaBIDHMIIC51 B Ka!Ianax pa3p51Aa; 

3TII OKIICllh! coanaBalIII l!POBOl15lIDIIe MOCTIIKH Me:lKny III'noil II Ka TO/:IOM, KOTOphle n 

HapymamI l!OpMallbHyIO pa6oTy CIICTeMhl l!0/:1:lKIIra. 

Ha1I60nee yna'IHhIM oKaaancH paapHAHIIK nocnennero TIIna - c Kollbnenoli. cn

cTeMoil nom1mra. B OTlIH'IIIe OT npenhlnymnx paapMHIIKOB nmi Hero ·ge ynanocb ycTa

HOBl!Tb npenen&11oro 'Incna cpa6aTb!Ba1111il, TaK KaK nocne 3-4 MllllllllOHOB BKllIO'IeHll.li 

pa3p!!AHIIK nponon:lKan ycTOii'IIIBO pa60T8Tb 6e3 KaK1Ix-nn60 3aMeTHh!X II3Mel!OHIIll. no

cnen11ee o6'hS!CHS!eTCII, l!O-BHAIIMOMy, ClleAyIOIIUtMII l!plI'IIIl!aMII. Bo-nepBbIX, B 9TOM 

TIIIIe paapru:innKa ocnoBnoil Kanan _paapl!ga n IIOA:lKnra10m1Iil Kanan paaneneHhI npo

CTpal!CTBeHHO, qTQ orrpeAeneano cnoco6cTByeT_yBelIH'leHnIO AOllI'OBe'IHOCTII IlQ.(l)Kn

ra10mero aneKTPOAa, Bo-BTOphIX, aaaop Me:lKAY IllIOCKIIM IIOA:lKIII'8IOIUIIM sneKTpOAOM 

!I c¢epn'IeCKnM KaTOAOM OTKpb!T C nayx CTOpou, 'ITO o6ner'JaeT ecTeCTBeHHOe yAane

une OKHCllOB II3 aToro npoMe:lKYTKa 3BYKOBOii BOllHOii,. rrnymeil II3 Kanana OCllOBHOI'O 

paapsina, 'B-TpeTblIX, npn KOllbIIeBoil CIICTeMe llOA:lKIIra MeCTa B03HIIKHOBClIIISI l!OA

)KIII'll!OIUIIX pa3p!!AOB nenpepb!BHO II3Mel!S!IOTCSI no nepIIMeTpy K01lbIIa, 'ITO npeAOXpa

l!SleT Kpail 11on=ra10mero aneKTpona OT 6h1cTpor·o paapy.weHHn. H, !IaK011en, B-'leT

BepTh1x, np1I aaaeMneHHOM KaTone n OAIIllaKOBOil nonnpl!OCTII (B Ollh!Te oTpnuaTe1lbHoii) 
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aHOAHOro HanplllK0Hllll'll IlOT0HUHBna XOllbUeBoro UOAlKllraroIUero anexTpOAa OC.!WBHOil 

pa3pBJl B031IHK88T BCl!Kllil pa3 TOllbKO M8lKAY aHOAOM II KBTOAOM II HIIKOr.tta M8ll"..AY 

aHOAOM II IlOAlKllra101IIHM snexTpO,ttO_M, qTo T8KlK8 uono:lKIITenbHO CK83hlB80TCSI Ha 

coxpaHHOCTII IlOAlKHra10mero snexTpo,tta. KoHCTpyirwrn pa3pBJlHIIK8 C KOnhU8BOll: cn

CTeMOil IlOAll<llra noxaaa11a 118 pnc. 14. 3AeCb yMeCTHO OTMeTIITb npOCTOTy KOl!CTpyx

UIIII 3TOro pa3pl!AIIIIK8 ll nerKOCTb ero earoTOBneHHll. 

§ 7. Moge1IHpOBBHH6 paoOTbl MOJ:(Yllfl 

Jlo nonaoi! paapaooTxn MOAynn acxpoaoro cneKTpOMeTpa 6h!nll npoae,tteHhI npeA

BapnTenbHhle HCIIblTBHIIS! MaKeTa MO,ttynsi. KoHCTPYKTIIBHO OH Obin Bhlnonnen B BlIAO 

OOhl'I!IOil Mnorocnoi!noil IICKpOBOll: xaMepbI, aneKTPOAhl KOTopoa C00A!Ill!IJIHCb nocne

AODBTOnhHO TBKHM o6pa30M, 'ITO KaMepa B uenoM npe,ttCTaanSina MnoroxpaTno CBOp

llYThlll 0,ttll!lhlll MelKsnexTpO,ttHhlil npoMOlKYTOK MO,ttynsi ( CM. pnc. 15). IlpoXOlKAOHlle 

OAHOii 'IBCTHHhl qepea Taxyro n -xpaTHO 'cnepnyTyro• KaMepy SKBIIBaneaTno OAHO

npeMeHHOMY npoXOlK,ttOHHIO D -'IBCTIIU <repe3 OAIIH MOlKsnOKTPOJJ.Hhlll: 3£130p MO.ttynll 

CilOKTpOMOTpa. UenblO IICilhlT8Hllll l!BHnOCb Bh!SICJIOHIIO nHBHOBOil 3qJq>OKTIIBHOCTII MO

,ttynll II llpKOCTII CBO'IOlflllI HCKp B 38BIICIIMOCTII OT nenH'IIIHhl MOlKSnexTpO,ttHOro npo

MO:lKYTKa n napaMeTpon nMnynbca paoo<rero nanpn1Ken11si. l1cnh!Th1Bann:cb 'lOThlpe xa

Meph! c Me:lKaneKTpOAllhlMII"3a3opaMn 10, 20, 25 n 30 MM COOTBeTCTBeHno. B KBlK

AO_M cnyqae snexTpll'l0CK8lI eMKOCTb CBepnyToll: KSMepb! IlOAOllpanacb 6n11axoii K eM

KOCTll MO,ttynsi. 3TH llCCne.ttoBann:n noxaaann, 'lTO Bb!COKYIO aqiqieKTHBHOCTb (Bhlll!O 

00%) n YAOBneTBOpllTOnbHYIO CBOTHMOCTb ncxp MOlK!IO nony'lHTb npn O,ttllOBpOMOH

noll: perncTpa!lllll HOCKOnbKHX 'l8CTIIU B MO,ttyne C 3830p0M 20-30 MM. 3TH .ttanm,ie 

nocnylK11n11 ocaonoil Ann paapa6oTKH pa6oqero BapnanTa MOAynn c MO:lKsnexTpOAHhlM 

aaaopoM, paB!lblM 30 MM. 

III • OIITii'IECKAH CifCTEMA 

§ 1. CxeMa pororpapzpoBaHIIH 

Ilpn o6paooTKO nony'le!lllb!X qJOTOrpacjJllll: xpallne lKenaTOnbHO IIMOTb naoopalKOHIIH 

ncex HCKpOBhlX KBMOP na OAHOM KSApe. 0.ttaaxo B H8lll8M cnyqae qioTorpacjinponaJIIIe 
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pa6oqero o6'b0M8 BC0X ,ncKpOBbIX KaMep Cll0KTpOM0Tpa Ha OAlllI KaAp OCllO:lKJHl0TCn 

T0M o6cTOllT0JlbCTBOM, 'ITO CIICT0Ma llCKpOBblX K8M0p pacnono:lKeJia BHyTpll qll0KTpo

MarHlITn n BbITnnyTa no nnnne Ha nnTh MeTpOB, 

06bl'lno nnn ¢oTorpa¢npoaannn OJUIHM ¢oToperncTpaTopoM nonnofi pa6oqefi 

rny6nHbl BC0X npOM0:lKYTKOB HCKpOBblX K8M8p C nnocKonapanneJibHblMH, ne npoapa'l

Hb!Mll 3ll8KTpOA8Mll HCllOJib3yIOTCll nnH3bl/3/ (unnnHAPH'l0CKH8 n c¢epn'l0CKHe), 30p

Ktllla14,51 nnn npnaMbl 161• 

npyrnM B03MO:lK!IbIM aapRanTOM !pOTOrpaqinponamrn OAJIHM qJOTOperncTpaTopOM 

rpynnbl HCKpOBblX lt8M0p . nBl!R0TCll pacnonoJKenne lIX BeepoM171, TaK 'ITO ¢oTo

perncTpaTop npOCMaTpnBaeT BC8 npOM8JKYTKll, nponeJ::(eHHblfi JiaMll ananna B03MOJK

HblX BapnaHTOB OllTll'l0CKHX CX0M ncxpoaoro cneKTPOM8Tpa no6ynnn nae OCTSHO

BllTbCR na KOM6RHHp0BllllllOM aapnanTe Beepoo6paaaoro pacnonO:lK8Hlln llCKpOBblX Ka

Mep C llllOCKllMH 38pKanaMH. 

B nameM cnyqae BC8 llCKpOBblO KaM8pb1, llOM8llI8HHbl8 B MarnnTnoe none, 6blllll 

paanenenbl na nRTh rpynn. 3To 61,mo CAenano llllll Toro, 'lT06b1 yron naKnona Kpal!:

HRX nc1tpOBblX KaMep B KaJKAOfi na rpynn no oTnomemuo K ocn ¢oToperncTpaTopa 

ne npea1,1man 3°. B KaJKJioll: rpynne ncKpOJ3ble KaMepbI pacnono:lKeHbl aeepoM. ,/lns1 

COBM8lll8Hllll na OllllH.KllllP ll3o6paJKennn BC8X KSMep llCKpOBOro cneKTpOM8Tp~ 

llCllOJlb30B8Hbl nnTb nnocux 38pKan (pnc. 16),To'lHOCTb' naroTonnennn 3TllX 38p

Kllll llOll)KH8 6blTb BblCOKOfi llllR Toro, 'lT06bl no B03MOJKJ!OCTll CB8CTH K MllHRMYMY 

nonpaBKll, npn peKOHCTPYKnllll cnyqaeB B38HMOll8fiCTBRR, na llCKa:lK8Hllll, .nORBllRIOllllle

cn aa C'l8T BB8A8HllSI 3epKan. Jlnn CB81l8Rllll YKB:lKeM, 'ITO 38pKana llOll:lKRbl llM8Tb 

paJinyc KpllBll3Hbl noBepxaocTn 6onee 10 KM n 'lllCTOTY o6pa6oTKll llOB8PXHOCTll B 

npeJienax 10-20 naTepqiepenunonahIX xonen. 

§ 2. llpocTpe.acwaaaoe pe.spemelIJie z cTepeo¢oTorpe.,pmr 

npocTpaHCTB8HH08 pa3pemeane RCKPOBOfi K8M8pbl 38BllCllT OT 6aabl ¢oTorpa

qinpoaaHHll, 06bl'IHO 6aaa qJOTOrpaqillpOB8Hllll ne npeBblmaeT mnpnay RCKpOBOfi KSM8pbl, 

nnaqe llOHBllR8TCR o6naCTb, KOTopan lie npOCMaTpRB88TCR Ollll0Bp8M8llll0 ABYMR 

CTepeoannapaTaMR, HcXOAR na Toro, 'ITO aaM aeo6XOAHMbl llOBblW8HHbl8 Tpe60B8llllll 

K TO'lllOC~n. B OCIIOBHOM, B U01ITpallbHOll 'laCTR RCKpOBblX KSM8p (B o6nacTn, npen

CTaamuomeil. nnnRHllp nnaMeTpOM 600 MM lI nnnaoil. 5000 MM), 6a3a qioTorpa¢n:po-

BSllllll 61,xna Bbl6pana 6om,nie mnpnllbl RCKPOBblX KSMep - 2800 MM, TO'lllOCTb 
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H3Mepemrn rny6HH£10i1 KOOpJlHllSThl ( ttz - ltx • h/b ) 3SBHCHT OT OTnomenng paCCTOll

llllSI OT ¢oToperncTpaTopa no ¢oTorpa¢npyeMoro OO'beKTa ( h ) K 6aae MelKJlY cTepeo

arrnapaTaMH (bl • B _HameM cny'lae h/ b • s;2. Jlnsz cpa!lHemu:1 yKalKeM, 'ITO n 

cneKTpOM0Tpe UEPHa161 aHanorR'lllOO OTHOIIIOHRe panno· 4,75. 

B03MOlKllhl ABS napHallTS pa3M81Il0HHSI CTepeocHRMKOB: 

1) Ha OAH08 nnenKe; 

2) Ha llBYX OTllelibHb!X lllIOHKSX. 

B cnyqae nepnoro napnaHTS llCllOllh3yeTCSI OJ:lllH lI8HTOilpOTSilKllbli1 MOXaHH3M, 

BO BTOpOM - llBa. Ilepnbli1 napHSHT, Il CBOIO O'lepellb, MOlKOT 6bITh ocymecTnnett 

B llB]X MOJ:IH¢HKSUHSIX - a) J:180 CTepeonpoeKUHH pacnonaraIOTCSI HS OllllOll nnenKe 

nocne.1:tonaTellhHO, 6) )lBa CTepeocnaMJta pacnonararoTCSI napannem.no npyr J:tpyry 

HS O):tHOi1 nneHKe. 

Ilpn nnpHSHT0 16 m11pana llOn:llCHS 6bITb HO Meaee 70 MM, ll noaTOMY paCCMST

pHBSTb 3TOT napHSJIT He 6yAOM, TllK KSK JIB ycTSllOBKSX OlUlH Ann o6pa60TKII nnen

Kll MOlKll.O acnonb30Bl1Tb nneHKy mnpnnoll llO 50 MM. AHanH3 napnaHTOB la H 2 no

KS3SlI, 'ITO XOTH BSPHSHT la nnnROTCH 6onee Yll06HblM, TSK KSK BCSI HH¢opMrumSI 

0 llSlIHO~ COOblTIIH COllOPlKHTCSI HS OllHOtl nneHKO, OH _o'lem. 'J'PYA08MOK B npaxTn ... 

'l8CKOM BblllOnHeJIHH. Ebm BbI6paH nap11anT 2 •. Ha pnc. 16 II 18a IIOKS3ll,IIS OllTll'.

'l0CKIUl CXOMS MarHHTHoro IICKPOBOro CllOKTpOM8Tpa, COOTB8TCTnyiomast Bb16paiinoMy 

napHSHTY ¢oTorpaq>HpOBSHIIH. 

Jlnn· nony'lCHHSl .KaJKllOH CTepeonpoexnnn ncnom,ayeTCSI IISI'I'b_ o6'beKTHBOB. Ilepell 

3THMH o6'hCKTHBllMll llOCTSBlIOHbl llOHOnHHTOllbllble aepxann. BnOA8HHe aepxan Il03BO-

nnno coxpanHTb na nneHKe HopMSn&Hoe pacnonoJKeHHe nao6pa>KeHHst TpOKOB B CO-

CO)lllllX rpynnax IICKpOBblX KaMep, a TSK>Ke IICilOnb30BSTb nnocKHll qlllllbMOBblll Ka11an 

n ¢oToperncTpaTope. 

BnnJ:ty TOI'O, 'ITO B JlSCTorunee npeMSI nee HMeromnecn nporpSMMbl SBM J:llISI 

BOCCTSHOBlI0HllSI npOCTpSHCTBOJlJIOii xapTlUibl cny'laen B3S_IIMOll8llCTBllSI no CTepeo

.¢oTorpa¢HSIM C liy3blpbKOBblX H llCKpOBl>IX KaMep COCTanneJlhl lllIS! cny'laK , KOrllS 

OllTll'lOCKHe OCH o6'hOKTHBOB CTopeonap napannem.Hbl llPYl' 11.pyry n nepneHJ:lllKynSIJ)Hbl 

KSK x q>oTorpa¢nqecxoll nneJIKe, Tax ax ropaaoJITam,noll.nnocxocTa ¢oTorpaqinpye

Moro 06'hOKTa, Mbl TSK>Ke OCTSHOBHMCSI na 8TOM BapnaHTe. 

IlpOTOHHblfi CHHXpoTpon aa 70 ran 6yAeT BblllSBSTb Hy'IKH 'laCTllll )llIHTem,

HOCTb.lO llO 0,8 cex. 3a 8TO npeMSI q>OToperncTpaTop n OCTSlibHb!El yanh! ycTSHOBKH 

llOlIJKHbl Ob!Tb cnoco6Hh!Mll o6ecne'lHTb nony'leane HOCKOllbKllX CHHMKOB. 
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§ 3. BbI6op IIIIIpHHbl IIneHKH H M8CI11TS68 tpororpa.t/!HpOIJBHHH 

B Ta6nnue 1 npnBeneno nnaqiparMnpoBaane 061,eKTHBa (A) npn pa3llb!X MacmTa-

6ax <j)oTorpaipnpoBannn ( m ) nnn nonyqennn neo6xonnMoii B nameM cnyqae rny6nnhl 

pe3KOCTn (±_650 MM). B aToli )Ke Ta6rume npencTannea: nonepeqa:hlii pa3Mep R3o6pa

JKennn cneKTPOMeTpa aa nneaKe ( a ) • 

m 

A 

----;;-z;;M) 

50 

1 : 13 

28 

45 

15 

31 

Ta6nnua Nil 1 

40 

1 : 17 

35 

1 35 

1 : 19 

10 

30 

1 : 22 

46,7 

25 

1 : 26 

56 

Jlm1 !pOTOrpaqinponamrn llCKpOBhlX KllMep MO.lKHO ncnom..30B8Tb TOllbKO 

mrnHKR mnpnnoii 35 II.!IH 50 MM, 3To CBR38HO C TeM, qTO na C03A8B80MOM B 011.Hl1 

llPD M02KHO. 6yneT o6pa6aTbIBllTh nnenKn mIIpna:oii no 50 MM. TTpn Bhl6ope mnpn-

Hhl nneHKH npaxoAHTCn yqIIThlBllTh, qTo 35-Mnnll!IMe~poBan nnenKa nnnneTcn cTaH

napTnoii R BhlnyCK80TCn B 001IbWllX KOlU{qeCTBax. nneHKa mnpna:oli 50 MM 6yAeT 

BhlnyCK8TbCS1 no CII0UllllllbllOMY 31lKa3y Ol1.Hl1 ll B03MO)K!Ihl cnTyauan, Korna B a:a-

meM pacnopnJKe.nnn ee ne 6yneT n Tpe6yeMhlX KonnqecTBax B neo6xonnMbre cpoKn • 

KpoMe Toro, unna:a Kanpa OAHOil CTepeonpoeKIWn ncKponoro cneKTpoMeTpa B cnyqae 

35-Mllllll!IMeTponolt nneHKll OK01IO 120 MM, a 50-Mll.1I1IllM0TpOBOli OK01IO 180 MM. 

B ycTpOiiCTBe HPD All!Illll Kaupa, KOTOpb!l!: MOl!{eT 6b!Th o6paoOTaH 38 OAIIY ycTa-

HOB:ity nnemm, COCTaBnneT .. 140 MM. B c.nyqae llCIIOllb30B8.llllll n.neHKll mnpIIHOii 

50 MM 6hlCTpoJJ.eltcTny1011ui:l!: nenTorrpoTn.lKHblf1 Mexann3M ilJoToperncTpaTopa JJ.On

)Kell ocymecTB.!ISITh npoTnlKKy nneaKn, Kanp aa KOTopoli n 1,5 pa3a nmrnnee, qeM 

na 35-MllllllllMeTpOBOir. C npyrott . CTOpOHhl, HCII0.1Ib30BllHll0 50-MH.1IlllIM0TpOBOii nnea

Kll II03B0.1ISI0T HM0Tb B 1,5 pa3a 00.lihWllll MaCmTa6 qJOTorpaipnpoBaJilrn:, qTo IIplIBO/:tllT 

K ll0BhlW0JilUO ToqHOCTll ll3Mepean.n. 

B cnyqae llCIIOllb30B8Hlln nneHKll mnpnnoil 50 MM npKOCTh Il306pa)KeHnn IlCKp 

6yner. ocna6neaa ll3-3a neo6xOJJ.HMOCTll pa6oraTh c MeHbmnMH unaqiparMaMR. 

Mhl ocTaHoBnnnch aa aeIIepqiopnponaanoii nneHKe mnprrnoii 35 MM. MacmTa6 

qiororpaqinponaann B IInocKOCTn aanene~nn cocTaBnneT 1 :45. 

36 

B CTepeoqio'roannapaTax 6ynyT llCil0.1Ib30B8Hbl cp0Too61,el{Tl!Bbl TJ!Ila OpTo-Huap 

C q10KyC!lhIM paCCTOS1llll0M OKO.!IO 200 MM, 

IV PEIIEPHblE METKJf 

.llnn BOCCT8HOBneann KapTllllbl B3al!MOUeiiCTBl!ll no nony<IeHHblM cTepeonpoeK-

UIIRM Obin BbI6pan Bap~aHT, npn KOTOpOM D 00b8M0 pacnonol!{eHnn IICKpOBb!X Ka

Mep IIOMemaroTcn penepHhie M0TKII, EonbW!IM nocTOIIHCTBOM 9TOro Bap11anTa RB

nneTCll TO, 'ITO unn peKOHCTPYKII.IIII cnyqaeB B381I,MOU0i!CTBHSI He Tpe6yeTCSI 3H8Tb 

nO.!IO)KeHne qlOToper11cTpaTopa B MOMeHT C'beMKll. 

TaKl!M o6pa30M, BOCCT8HOBneHne KapTIIHbl B381!MOUeiicTBl!ll 6yueT npo!!3BO)ll!Tb

Cll no penepHbIM M0TK8M, pacno.!IOl!{9JIHblM B JJ.BYX IlnOCKOCTnx ( CM. pnc. 17). 

<t>oTorpaqi11poBaH_ne Bcero 061,eMa ucKpOBbIX KaMep cneKTpoMeTpa ocymecTBnn

eTcn IlllTbIO rrapaMn 061,eKTHBOB, Il09TOMY neo6xon11MO ocymecTB.1IS1Tb npoc.nel!{1IBa

Hlle TpeKOB, npoxounmnx qepe3 rpynIIbl HCKpOBb!X K8Mep, npocMaTpHBaeMbIX pa3-

HblMll napaMn 061,eKTl!BOB, Jlnn o6nerqeann aToii 3anaqn uBa penepHbIX KpecTa, 

pacnonolKeHHbl0 B HlllKHeli nnOCKOCTll, llB.lllllOTCn 06m11M1I y /lByx coceuHnx o6nacTeti, 

.llnn Ha11ece11nn perrepnr,1x MeToK Ha cpoTorpaqinn B HameM c.nyqae neo6xou11Mo 

HMnynhCHO OCB0III8Tb 32 KpecTa, 

0CB0III0Hl(l0 KalKnoro KpecTa OTnenbllb!M IICTO'IHllKOM CBeTa cue.nano Obi CUCTe

MY IIOUCB0TKII O'l0Hb nenauelKHOii, Heo6xounMOCTb KOHTponn 3a OTHOCUTenhJIOi'i l!H

TeHCl!BHOCTblO CBeqeann 6onhmoro KO.!IHqecTna IIMnynbCHblX naMn Cl!.!IbHO ycnolKHU.!Ia 

6b! CllCTeMy IIOUCB0TKII. KpoMe Toro, C.!IOlKHO OblCTpO npOH3BOnlITb 3aMeHy Bbimeu

IIIllX ll3 CTpon HMIIyllhCllblX Il8MII, pacnono)lteHHbIX B ·:rpyJJ.HonocTyIIHblX Mec:rax 

cneKTpoMeTpa. 

Yno6no nnn ocaeme nnn KpecToB HCII0.1Ib30B8Tb ru6Kl!e CB8TO-

BOllbI, KOTOpbie OT nByX llMilY.!IbCIIblX OCB8T1ITenei1 IIOUBeUyT CBeT KO BC0M penep-. 
,< ., 

llblM MeTKaM, 11crronb30B8Hl!0 TD.KllX CB0TOBOUOB Il03BonneT BbIHeCTll Il3 Cll.!IbHOro 

Marn11TJ1oro nonn n11,mynhCHbie .1I8MilbI, 'ITO YB0/III'Il!T CpOK llX C.lly)Kobl, 

B K8'I0CTB0 l!CTO'Illl!Ka KparKOBpeMeHHbIX CB0TOBbIX BCilbIW0K 6yuyT ucnonb30-

" B8Hbl KCeHOHOBble UMnynhCHbl0 naMIIbl Tnna 11<l>n, IIp11MeHHeMhle Jlnn ocnemeHIIll 

pa6oqnx 061,eMOB o6b!'lllblX TpeKOBblX KD.Mep, Pa3pa60T8!!H3H cxeMa renepaTopa II03-

B0.1Il!T np0113BO/:tl!Tb J10CK0.1IbKO BCilbllII0K UMnynhCHOii naMilbl 38 0/ll!H UIIK.!I ycKopemrn, 

37 
,;; 



E 
::, 
:t 
n, 

~ 

---- ·11 , -- / 
,If / 

I / /I I ,/ 

/ _J-.:f--===-71 
/"', -~ -_ /' I 

/1/rl / 
/} I . 

& 

38 

.f 

a., 
:ii 
l:1 • 
~ 

~~ ~,E 
:t ~ 
~I Cl.. 

~~ 

r-..: .... 
0 = 0.. 

V OBlllHPI BHJ! .<POTOI'PAtfJlfH C MHC 

Pacnono.1Kemre Ha Kaape aao6pa.1KeHI1ll HCKpom,ix KaMep H cny.1Ke6Hoil ampopMa;

llHH llOKa3allo na pac. 18. Cny)Ke6naSI HHqJOpMBllllH - llOMep Kll.Qpa, llOMep pynoHa, 

llOMep ·cTepeonpoeKitHH ll .QaTa SKCnepHM8HT·a -B .QBOlf'IHOM KO.Qe pa3MemaeTCH 

nocne CTOn-MapoK EpeHepa. Pa3M8pl,l M8TOK KO.QB, MeTOK Haqana CHHMKa ll MapOK 

BpeHepa, a T8K)K8 HX pacnonoxceHHe Hll nneHKe COOTB8TCTBY!OT CTSH.QapTy, npHHH

TOMY B UEPHe181• 

JlnH yao6CTBll pa60Tl,l C nneHKOil nepe.Q CTon-MapKaMH 6y.QeT HaHOCHTbCSI nH<jJ-

poBOH HOMep Ka.Qpa. 3ToT HoMep pacnono:>KeH aa npeae~~Mn o6pa6aThlBaeMoro Kanpa, 

B cnyqae o6pa60TKll nnellKH Ha HPO I H ne npe.QH83Hll'i8H ansi C'illTblBSHHSI ycTpoil

CTBOM c 6eryIUHM ny'IOM. 

Ha pnc. 18 noKaaano .QB8.Qll8Tb llSITb npSIMoyronb!UIKOB. B .QeilCTBHTenbHOCTH, 

Kll)K!lb!H H3 HHX npe.QCTaBn.lieT co6oil H306pa:>KeHHH .QByx CTaH.QapTlll,lX MO.Qynefi llCKpo

BblX KaMep. 3aaop Me:>K.Qy sneKTpo.QaMH B HCKpOBOM MO.Qyne 30 MM. B nponecce 

H3MepeHnil B K8~0M aaaope CTSH.QapTHoro HCKpOBoro MO.Qynsi .Qom1rno OhlTb ocy-

. meCTBneHO Tpll ll3MepennSI nono.lKeHHSI HCKpl,l B Me)K3neKTPO!lllOM npoMe:>KyTKe - B ero 

neHTpe H Ha paCCTOSIHllll 5-7 MM OT Hero. 

TO'iHOCTb ll3MepemtSI TpeKa B ropH30HTSnbHOH nnoCKOCTH cneKTpOMeTpa .Qom1rna 

6LITb He xy.1Ke 0,5 MM, B STY BenH'IHHy BKnro'ieHa KaK omn6Ka, BHOCHMSH OllTH'ie

CICOil CllCTCMOil,· TllK H H3MepnTenbHblM ycTpOilCTBOM. MLI Ha.QeeMCll, 'ITO TO'iHOCTb 

6yneT aocrnrHyra B 1,5 -2 paaa nyqmaH,_ 'ieM yKaaana. 

VI • H3MEPHTEJibHblE llPHBOPbl J!llH OBPABOTKH <POTOI'PA<PHJ1 

Coopy>KaeMbiil B 011.HH MarIIHTHbU1 l!CKpOBOfi cneKTpOMeTp 6y.QeT cnoco6eII Bl,l

nanaTb C)KerO.QHO !I8CKOnbKO Mltnn!IOHOB. qi0Torpaqi11il. Qqenn.QHO, 'ITO TaKofi 60nbWOH 

o6oeM IIHqJOpMan11n He MO>KeT 6hlTb o6pa6oTaH c llOMOIUblO llBTOMBTOB n nonyaBTO

MaTOB, noaaonnromnx o6pa6aTbIB8Tb OKOllO 20-30 TbICll'i co6b1Tnil D ron !Ill Ka:>K

/:IOM It3 STHX npn6opOB. 

Han6onee nepcneKTIIDHLIMH nnR o6pa6oTKlI qiororpaqi11n c ncKpOBOro cneKTpO

MeTpa '!IBmIIOTCH ycTpOilCTDa pacrponoro paano:>KeH!Ill CHHMKOB Tlma HPD II nrocnonb. 
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YcTaROBK8 Tnna HPO o6ecneqanaeT 6om.myro TO'IROCTb B3MOpOHllll KOOpJlllll8T Tpe-

KOB (neno OTC'IeTa KOOPJlHHaT 1,6 MK Ha nnenKe) n Il03BonnoT o6po6aTbrnOTb ]lO 

1 unnrutoaa co6blTR!l; B ron. Pa6oTmomae a pro:te aapy6eJKnblx na6opaTopnli ycTaHon

Ka Tnna nrocaonb noaaonnroT llOBblCHTb CKOpOCTb o6Mopa KOOpJlBHaT TpBKO no cpaB-. . 
H8fUlIO C RPO llO~Tll B ]l8CS!Tb paa, HO ToqnocTb ll3MOp8Hllll KOOp]laRaT nonyqaeT-

CH RO nopro:tOK xyJKo, '!OM HPO 

¢all C RCKpOBblX KaMep na RPO 

CnenyoT OTMCTRTb, 'ITO npa o6pa60TK8 ¢0Torpa

OTna11aeT neo6xo11aMocTb a rrpennapaTonbHOM rrpo--

CMOTpe CllHMKOn onopaTopaM.II a acrronb30B8lmll rnmpponoli MaCKllr, TaK KOK rra C!IBM

K8X C RCKpOBblX KaMep B OTnR'IHO OT CJillMKOB C Ry3b!J?bKOBblX KBMep JI8T IIOCTO-

ponnnx ny=onbIX TpeKon. 

TaKHM o6paaoM, ncnom.aonanne ycTpolicTa Tana HPO n nrocnom. noanonneT 

rronnocTbIO anTOMOTll3llponaTb ananna CHHMKOB C RCKpOBOro Cll8KTpOM8Tpa. 

Ka)KeTCll O'IOBll]lliblM, 'ITO nepnoe npeMn nocne aarrycKO llCKPOBoro CIIOKTpo-

MeTpa nenecoo6paano Ra'!aTb o6pa6oTn:y rronyqaeMbIX CIIRMKOB na HPO , T8K KOK 

no-nan:RMOMY, B aTO npeMa B OHHH Tom.KO ycTallOBKa HPO 6yneT JiaXO]lllTbCll 

nonnocTbIO B paoo'IeM cocTonnna n 6y11eT o6ecrreqena cncTeMoll neo6xo11aMbIX. rrpo

rp!UdM. B nam.nellmeM o6pa60TKa 6yneT npOH3BO]lllTbCll Ha ycTaHOBKe co CKOHRpyro

. mnM ycTpollcTBOM na aneKTpoano--nyqeBo!l; Tpy6Ke, 

Tipn o6pa6oTKe ¢OTorpa¢an c MarnaTnoro cneKTpoMeTpa aTn naMepnTem.nble 

ycTpoficTBa n:on)KJibl o6ecne'InBaTb a ropnaonTam.Jioli nnocKocTn, n nanpaanenan, 

nepnenn:nKynnpHOM rrepBll'IHOMY ny'IKY, TO'IIIOCTb llH]lllBRJlYSnbJIOro ll3Mepennn He 

xy)Ke 0,2 (na nnenKe ne xy:me 5 MK), 'ITO KacaeTCll TO'IHOcTn naMepeaaii B aanpan

neann, napannem.noM nepBR'IROMY ny'IKy, TO ona MO)KeT 6bITb B 2-3 paaa xy:me. 8To 

CBll381IO C T8M o6CTOHT8llbCTBOM, 'ITO no KOopnanaTSM TpeKa onpenenllOTCn Kpaaaa

na TpeKa (nHbIMH cnoBaMn, CTpena nporn6a TpeKa), cnenoaaTenbHO, nan6om.man 

TO'IIIOCTb ll3Mepelllln 11on:mna 6b!Th B nanpaanennn,nepneHAllKYllllpHOM nepBll'IHOMy 

llY'IKY, 

VII • TO"IHOCTb H3MEPEHHH HMIIY/lbCOB 

3APH)KEHHbIX "IACTHL! 

0TnocaTem.nan TO'IHOCTb ll3Mepennll nMnym.coa SIBllllOTCll O]lHOil. na rnaBHb!X 

xapaKTepncTnK Mar.llllTHoro ncKpoBoro cneKTpoMeTpa. 8Ta Bennqnaa 6ea y'IeTa 
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M•toroKpaTnoro pacce.11nn.11 n ¢onhre ncKpOBbIX KaMep MOlKeT 6bITb onpeAenena na 

BblplllK0HH.ll/B/, 

rAe 

~p 
p 

= 93 

P - HMllYnbC '18CTHUbl (Msa/c) i 

u y 

yN f2 

p 

H 

u y - omn6Ka B onpeAenemm KOOpi:tHH8T TpaeKTOpllH 'laCTllUbl B nnoCKOCTH, nep

neHi:tHKynnpnoil K MarRHTHOMY nomo (cM); 

H - nanp.lllK0HIIOCTb MarHHTHOro non.11 (K apcTei:t) i 

f - i:tnnna TpeKa a MarnnTHOM none (cM); 

N - 'lHCno ll3MepeHHblX TO'IOK Ha TpeKe, 

IlorpemHOCTb B 3Hll'l0Hllll ~P/P 38 C'leT M!IOrOKpllT!IOro pacce.l!IIH.ll B nnacT1'.1-

nax HCKpOBblX KllMep MOlKeT 6b!Tb onpei:tenena ll3 BblpalKeIIHSI (3) npnnoJKennn II 

Kpnaan na pnc. 18 llOKa3b!BaeT norpemHOCTb, llHOCHMy!O B ll3Mepenne ·llMnynb

ca 'l8CTHU aa c'leT MnoroKpaTnoro paccennnn. Ha npnnene1moro pncynKa nnnno, 

'ITO npn Bb16panno:ll. Tomn:nne aneKTponoa MOi:tyneil HCKp_OBblX K8Mep '(0, 1 MM) MHOro-

KpaTnoe KynoHOBCKOO pacce.1111ne ne OKa3b!BaeT cymeCTBB!IHOro amrnnnn Ha TO'lllOCTb 

11sMepennn HMIIynbca 'lBCTnn, Ha'lnnan c 1 faa/c n Bblme. LJ.eTann pac'leTon npnne

nenhl B npnnoJKe11n11 II 

Ha pnc. 20 i:tnn pa3HblX BBllll'lllll HMIIynbCOB npnnenena OTHOCHTenbnan· TO'l

HOCTb ll3Mepennn llMHYnhCOB '18CTHU B 38BllCllMOCTH OT Allllllbl TpeKa 'l8CTHU B IIC

KpOBOM CIIOKTpOM0Tpe. 3T11 KpHBble nony'l0!1bl B npennonolKeHHH, 'ITO H .. 17 KapCTOJ:t 

ft C1 y aQ,5 MM. 

VIII • PEI'HCTPAUIIH y -KBAHTOB BbICOKOfi 3HEPI'HH 

Ilpn sneprnnx 60 fan B fT p -B38HMO.QefiCTBllH cpei:tnnn MHOlKOCTB0!1!10CTb 06-

pasonamrn: ne:ll.TpanbHhIX nnonon panna nnyM, Heo6xonnMo, 'IT06bl B cneKTpoMeTpe 

napsmy C TO'lllb!Mll ll3MepennnMll HMIIYllbCOB aapSilK8JlllblX '18CTHU 6blnO B03MOlKHO 

C 6onhmofi aqxjieKTllBHOCTb!O perncTpnponaTb raMM8-KB81ITbl OT .rr
0 

- M030HOB I IIHa'le 

Ile Yi:taCTCSI ocymeCTBllTb peKOIICTPYKllll!O co6b!Tllfi • .llnn perncTpa11nn raMM8-KB8HTOB 

42 

{ 

1 
1 

I 

/I 
\ 
I 

~ ... 
~ 
i§ ... 

~ R 
~ 

<1 --o,------

~ 

i 
~ 

t.:. 

I 
0 

0 

.I 
/ 

I 

~ 
~ 
Q.--

~ 

~ 

~ 

ci .. 
0 
"1 
c.. 

~- t- -~- ~ ~ ~ c:, 

43 ~ 



~ 10 

-~ 
ll") 

~ 
I!:! 
~ 

~ 

:;,J!. 
I!:! 
C'I 

Pl 

44 

C'-1 

~ 
~ -

~ 
~ 
QJ 

g .., 

0 
!j 

~ 

~ 

c::i 
S? 

0 

0 
(\J 

0 
ISi 
0. 

I 
1, 

MelKllY llCKpOBb!Mll KaMepaM!l 6ynyT ycTal!OBnel!bl naTYl!l!ble KOl!BepTOpbl c OTBepCT!leM 

B cpenHefi qacTn. faMM8-KBOHTbl OT 1T 0-Me30IIOB 6ynyT Bbl3b!B0Th B 9THX KOHBep-· . 
TOpax nnBHll aneKTpOHOB c acpcpeKTllBHOCThI0,6nnaKOH ~ 100. 

.llnn perncTpaunn raMMa-Kna11Ton, BhlneT~romnx non ManbIM yrnoM K nep13iiq110-

MY nyqKy' B KOH!le cneKTpOMeTpa nepen HCKpOBb!MII KOMepaMn 6ynyT ycTa11onne11bl 

cnnomHble KOIIBepTOpbl. 

Ha pnc. 21 npnneneHbl KPHBbl0 acpcpeKTIIBHOCTII perncTpaUIIII y -KB8HTOB, Bbme-

Tenwnx na MIIwe11n non yrnoM 0 OTHOCIITenhHO OCH cneKTpOMeTpa, B 38BHCIIMOCTII 

OT TonmIIRbl OTnenh11oro KOHB0pTopa. 11a 9Toro PIICYHKa BllllHO, qTo . Bb16op Tonmn-

llbl KOHBepT_opa, paBHblll: OllHOC pannauHOHHOii nnHHe ( nnn i¼en11 TonmnHa 1,5 CM), 

06ecneq11naeT ynonneTBOPIIT0nhHYIO acp(j)eKTIIBHOCTh perllCTpa!lllII y -KB81ITOB B cneK-

TPOMeTpe. 

PacqeT KpllBbIX p11c •• 21 npOII3BOllll:IICR B COOTB0TCTBIIII C cpOpMynaMll npnnolKe

Hll'il Ill 

IX • llYl/OK 

11cKponoii cneKTpOMeTp npennonaraeTcn ycTaHOBIITh Ha nyqKe M 4B 11<1>B3 c 

HMnynhcoM "IacTHU no 40 ran/c. IlpoeKT11pyeMble napaMeTpbI nyqKa: paa6poc no 
l1 p 2 

llMnynhcy -- "' 3%, pa3M0pb! Ha MIIW0Hll cneKTpOMeTpa 5 X 5 CM • np11MepHoe q11c
p 

no "- -Me30HOB, K-- M930HOB II aHTIIIlpOTOHOB COOTB0TCTB0HHO 2-105, 2·104 II 

2-103 qaCTIIU npa 1011 npoTOHOB B ycKop11Tene B UllKne. 

.llnn 6onee Toqgoro onpeneneHBR BMnynbca 'laCTIIU, nanaromnx 11a MBWeHh, 

npennonaraeTCR ncnonh30B8Th CIICTeMy nponono'IHbIX IICKpOBb!X KaMep l1K1 -11K8 

BMeCTe C OTKnOHRIOmllM MarHllTOM Cil12Al ( pnc. 22). Bcero 6yneT llCil0nh30B8HO 

qeTb!pe rpynm,I llCKpOBblX KBMep, nne H3 KOTOpb!X 6ynyT pacnonoJKeHbl nepen Mar

HHTOM ll nne - 3a MarHHTOM. 

.llnn ynenaqeHH'il aqicpeKTHBHOCTH perncrpaunII .K8>1{A8R rpynna COCTOHT H3 ABYX 

HCKpOBbIX KaMep. IlapaMeTpbI KaMep: paaMepbI lOxlO ~M2 , paccronHne MelKllY aneK

TponaMB 6 MM, MelKny HllT'iIMll - 1 MM. 

B K8lKllOii K8Mepe IIMeeTCR nna npononO'lllblX aneKTpona, llH4JOpMaUllR O MeCTe 

npoXO>l(JleHHR qaCTRUbl qepe3 KaMepy CHIIMaeTCR C o6onx aneKTpOAOB. PaccTOllHl!e 

MelKny ncKponb!Mll KaMepaMII HK 1,2-- l1K3,4 11 HK 5,6 - HK7,8 6yneT oKono 
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10M, npu STOM 6yneT B03MOlKIIO onpeneneHne llMilY1IbC8 'l8CTllllbl C TO'lHOCTbIO He 

xyJKe 0,3% ( c y'leTOM MHOrOKp8TIIOrO paccelIHllll 'laCTllU a sneKTPOA8X KaMep) u 

HanpaBnemrn nepBll'lHOll 'lSCTllllbl c TO'lHOCTbIO !la .. 0,0002 paA 

BblBOA nmpopMannn C llpOBOnO'lllblX KaMep MOlKeT 6blTb ocymeCTBneH pa3Hb1Mll 

nyTSIMII: 

a) nmpopMau11si c KaMep 6yAeT BBOAIITbClI B 3BM E3CM-4. Pe3ynbT8TbI o6-

pa6oTKll (nMnynhC ll II8llpaBneHne 'l8CTllllbI, KOOPAllllaTbl BXO,t:(8 B Mlllliellb, IIOMep 

co6bITHlI) MOryT xpaHllTbCSI Ha MarHHTHOll neHTe c nocneAyromefi o6pa6oTKOll npn 

npocMoTpe ¢oTonnenoK c R306palKeHneM cneKTpoMeTpa; 

6) nmpopMallHSI c KUMep BbIBOAllTClI Ha n8Mn0Dble perncTpbl, KOTOpblO !pOTO

. rpaqinpyIOTCSI BMeCT8 C IICKpOBblMll KaMepaMH cneKTpOMeTpa. 

X. CHCTEMA YllPABflEHH.H HCKPOBb!M CllEKTPOMETPOM 

ny'lOK nepBH'lllblX 'l8CTHII, npoxonrunnx 'lepe3 :ll(ll,t:(KOBOAOPOAHYIO MHWeHb, Bbl-

AenHeTCll ClllllITHnn11nnoHnbIMH CI , C 
2 

(pnc. 22). 

H noporoBblM qepeHKOBCKlIM L{ C'leT'lllK8MH 

llnll perncTpaUHll cnyqaeB B38lIMOAOHCTBHSI B BOAOPOAHOll MHmenn, B 'l8CTllO

CTll, HanpnMep, peamnn 

"-P ➔ nz 0 

L + -
k (" " ) k == 1,2, • • , 5 , 

B KOTopol!: ll3 MHWeHJI DnepeA BbineT8eT neCKOnbKO 3apsrlKe!IHblX 'laCTllU, l!CllOnh3yeT-: 

Cll AeTeKTOp Jl. Bo3MOlKHbl HeCKOnbKO BapuaHTOB P8CnonoJKe1InH_ aToro AOTeKTOpa: 

a) C'leT'lHK Ha llY'l.K;e nepBH'lllblX 'l8CTHII 3a lICKpOBblMH KaMepaMH C TOHKII-

Mll aneKTpOA8MH, BKnroqeJrnbll!. Ha aHTHCOBllaAeHHSl co C'leT'tHK8Mll cl. C2 

6) CllCTeMa ll3 20- 30 ClllIIITllnnllUHOHHbIX C'leT'lllKOB, pacnonolKeHHblX Ha pac

CTOllHllll 4 M OT MHWe1m 38 KaMepaMH C TOHKHMll aneKTPOA8Mll ll BKnIO'lOIIHb!X Ha 

COBllSAOIIllll, CneAyeT OTMeTIITb, 'lTO B cny'lalIX a) II 6) 6yAyT perllCTpI!pOB8TbClI 

nnrnnne C06bITlllI, CBll38Hllbie C B3811MOAeiiCTBlleM 'lOCTllU B ra3e II aneKTponax 

IICKPOBblX K8Mep cneKTpoMeTpa ( Tonwmra BeweCTDa Ha nyTII 'laCTllll TOnhKO B Ka

Mepax c TOHKHMH aneKTponaM!I OKono 3 r/cM2); 

48 
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; 

B) C'leT'lHK Blle ny'lKa 38 MllWeHbIO, BKnIO'lellllblll Ha COBna,t:(e!IllH. B cnyqae-, 

Korna ,t:(eTeKTOp Jl yCT8HaBmIB8eTCH 38 MHWellhIO, pacnonolKeHUOfi B MarllHTHOM 

none, K aTOMY AeTeKTOPY npeA'blIBnHIOTCH cneAyromne Tpe60B8llHH: B03MOlKHOCTb 

pa6oTbI B canbHOM Marn11THOM none II ne6ollhwaH TonmnHa lD OAl!llllIIax panuanJioH

aoil: nnnHbl .. 0,01) na nyTH BTOpll'lliblX 'l8CTHU. B Ka'leCTBe 0/:l!IOro II3 Dapnan

TOB AeTeKTOp8 peweno lICll01Ib30BaTb MHOrOK8H81IbHYIO ClICTeMy 6blCTpOAeilcTByIOmnx 

raaopa3pS!AllblX C'leT'lllKOB C orpaHll'tennoil nponopu110HanbllOCTbIO. n8paMeTpbl C'leT

'lllKOB: AHaMeTp KaTOAa 10 MM, Anana 100 II 300 MM, KSTOA H3 neplKaBeromeli CTa

nH Tonm11noii 0,15 MM, nanonHea11e - MeT11nanb. 

CqeT'll!Kll 6yAyT pacnonaraTbCH na paCCTOllHHH 1-1,5 M OT Mnwena. HMnynb

Cbl no Ka6enHM 6yAyT nepeAaBaTbCH na yc1m11TenH C KosqiqmnneHTOM ycanennsr .. 103 

a BpeMeHeM napacTallHH 50 nceK. 3neKTPOHHaSI cxeMa ,t:(OnlKHa BbIAenSITb co6blTHSI, 

KOrAa ll3 Mlllliellll BblneTeno BnepeA ABe nnn 6~1Ibwe 3apSIJKelIHblX 'l8CTHII, 

Jlnn OT6paCblB8HRll co6blTHl!., B KOTOpbIX 3apnlKeHHbie 'lSCTllllbl H y -KB8HTbl 

BblneTaIOT H3 MHWellH nOA 60nbWHM yrnoM K ny'lKY 'lSCTHU, 6yneT HCllOnb30B8Tb

Cll C'leT'lHK 8HTHCOBllaAeHHii C 8 , pacnonoJKellllbli'I BOKpyr BOAOpOAHOii MHllleHH. 

.Llnsr perHCTp8UHH C06blTHii, KOrA8 ll3 MHllleHH __ He BbIXOAllT 3apSIJKeHHble 'lSCTH

llbI, 6yAeT HCilOnb30Ball C'leT'lllK, OKpylKaromnfi BOAOPOAHYIO MHWeHb co BCeX CTOPOH 

H BKnIO'tellHblil: Ha aHTIICOBll8AeHHll. 

XI • MAI'HHT H H3MEPEHH.H MAfHHTHOI'O non.H 

Pa6o'lHli o6'beM MarHHTa, B KOTOpOM 6ynyT pacnonoJKeHbl IICKpOBble rcaMepbl, 

HMeeT pa3M0pbl: BblCOTY - 1300 MM, llIHpHHy - 1500 MM II nnaHy - 5000 MM, B . . 

Bepxneil: 6anKe MarHHTa llMOIOTClI men11, 'lepe3 KOTOpble llp0ll3BOAHTCSI !pOTOrpaqi11-

poaanne 11cKpOBblX KaMep cneKTpOMeTpa. npn 50% aanonHeHHn aepxHeil: 6anK11 cTa-

1Ibro HallpSllKeHHOCTb MarHHTHOrO -~Onll B llOHTpe pa6oqero 06'beMa MarHn:Ta paBHa 

17 rtapcTen:, npn nanpSVKeHHH na o6MOTKe 600 B, TOKe B036yJKAeHHlI 6300 A xJ • 

06m11ii Bee MarnaTa OKOno 930 T, ll3 HIIX anIOMlllIIIOBalI o6MOTKa BeCHT 45 T, Ha 

pac. 23 npe.ttcTaBnen o6mnl!. BIIA M8rnnTa Cn-136. 

x) 
B nanbHeliweM IICll01Ib30BaHHe 6onee MOWHOro-lfCTO'lHIIKa m1TaH!llI ll03BO-

mIT llOBb!CllTb aanpruKeHHOCTb MarHHTHOro nonSI B pa6o'leM o6'beMe MarHn:Ta JlO 

20 KSpCTeJ:I. 

49 "' 



HaMepeHIIll MaPHIITJIOro nonn 6yi:iyT ocymeCTBnllTbCll C nOMOmbIO A8T'llIKa 

Xonna. 3llC J:l8T'IIlK8 6yi:ieT perncTpnpoBaTbCSI nmjipOBblM BOnbTMeTpOM. 

Paapa6aTbllllleTCSI MOXBHil'leCKOe ycTpoiiCTBO, c IIOMOIUb!O KOToporo ABT'lllK Xon

·na 6yi:ieT rropeMmUaTbCll B pa(foqeii o6naCTlI MarHHTa. B 8TOM ycTpoi!CTBe llCIIOI!b

eTCll ay6'IaTblil MeXaHlI3M C OCTllHOBKO!i. IlplIMOHOHlie aToro MexaHlI3Ma JI03BOnlleT 

IIOBblCIITb TO'Il!OCTb Il3MepeHnll KOOpAlIHllT MeCTa pacnono:iKelIIISI AaT'I!IKa MarHllTHO

ro rronn. llaT'IIIK Xonna 6yAeT rrepeMemaTbCH no Ka:iKJ:toil. Ha Tpex ocell ( x, Y·. zlcTy

nennMn rro 10 ·MM c TC'IHOCTbIO 0,1 MM. IlepeMemeHne AaT'IllKa Xonna 6yAeT. ocy

mecTBIIllTbCH c IIOMOIUb!O aneKTpOABnraTenell. naT'IllKil JIOnOJl{OHIIH c IIOMOIUb!O 6noKa 

umppOBblX naMII IIOKll)l(YT Hll nynbTO yrrpaaneHIISI KOOpAIIHaTbl AllT'lllKll Xonna. 3Tn 

KOOPAIIJiaTbl B ABOil'Il!OM KOAe, a TaK)l(O IIOKa3aHHSI umjipoaoro BOnbTMOTpa 6yi:iyT 

aaperncTpnpoaaHbl rrepqiopaTopoM. To'IHOCTb Il3Mepemrn MaPHHTHOPO rronSI MO,KOT 

6hITb .ooae.oeHa AO 0, 1 %. 

,:t 

XII • MOHTA)KHO-Bbll!BH)KHOE YCTPOHCTBO 

Ilpe.oycMaTplIBaeTCSI KOIICTpyKUHSI, C IlOMOmbIO KOTOpoll BC0 MOAymI IlCKpOBb!X 

KUM0p crreKTpoMeTpa 6yJ:tyT KperrnTbCSI Ha MOHTall{IIOll Tene~KKe; B cny'{ae Heo6xo

AIIMOCTII MOl!Ta)KH~H Tene:iKK~ co CMOHTIIpOBlllIHblMil 11a Heil lICKpOBblMII KaMepaMII 

crreKTpOMeTpa BMeCTe C pa3pSIA!IllK8MlI ll JIOAXOJ:{llIUilMll K llllM ra30Bb1Mll ll aneKTpn

'IeCKllMll KOMMyHHK8I!IIHMII 6yAeT BblJ:{BIIPaTbCH ll3 MarHHTa. 3To o6ecJie'IIIT yi:io6-. 

Hblll. AOCTyn KO BCeM IICKpOBblM KaMepaM, KUK B rrepnoA MOl!Ta:lKa II nanaAKII, Ta!!; 

II BO apeMH peMOHTa ycTal!OBKH. B ·cnyqae Heo6XOAI!MOCTII Beeb 6noK IICKpOBb!X 

KaMep MO)KOT 6b!Tb He TOI!bKO Bb!HyT na MarHnTa, HO n y6pan c nyqKa 'laCTIIU. 

Ha pnc. 23 npeACTaaneHo pacnonmKeHne MarHnTa CIT-138 , qiepMbI Ansi Kpen

ne111IH aepKan ll qJOToperncTpaTOpOB, a TaK:iKe IlOKa3allbl .IICKpOBble KaMepbl cneKTpo

MeTpa, BblABIIHyTbie H3 MarHHTa. 

nnSI Toro 'IT06bI npn Heo6XOAHMOCTH OTKpb!Tb AOCTyn K aepxneil 6anKe Mar

HHTa CIT-138, npeAyCMOTpena KOIICTpyKUilll, c IlOMOmbro KOTOpOil. qiepMa i:insi Kpen

ne11nSI aepKan MO:lKeT 6b!Tb CABllllyTa B CTopony, a 3aTOM TO'Il!O B03BpameHa Ha 

npe:iKHee MOCTO. 
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06mnll: BIIA MarHIITa CIT-136. 1 - qiepMa AnH KpenneHIIH aepKan, 

2 - aneKTpOMarHHT CIT-136, 3 - nnnTa qiyHAaMeHTHaH, 4 - Tene:iKKa 

c IICKpOBb!MH KaMepaMII, 5 - (jlepMa OIIOpHaH. 
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3AKIIIO'lEHHE 

HaCTOll!Uee onncaarre COCT,anneno C nenb!O 03!{8KOMnelIJHI C OCHODHblM!I napa

MeTpaM!I rrpoeKTHpyei,.10ro Maf'IIllTHOf'O l!CKpOBOf'0 crreKTp0MeTpa C TeM, 'IT06b! naTb 

B03MO)KHOCTb IIIHpOlfoMy Kpyry epll3llKOB O11.HH II CTpaH-y'IaCTHllll IIpllllllTb Y'IaCTHe 

B Bblpa6oTKe KOHicpeT!lblX rrpennoJ1CeH11.il 110 SKCrrepnMe!ITBM !Ia 6a3e cneKTpOMeTpa. 

CBOIIM IIpHSJTHbIM noJif'0M Bblpa3!ITb 6naronap11ocTb rpyrr

rre rro:IhcKnx epn3nKon: M, Lla11b1II1y, P. Coc110BCKOMY, M. lllerrTbIUKe, B. By.ii:unKy, 

ABTOpbl C'I!ITBIOT 

n. Mnxeline 3a IIOCTOSIIIIIYJO nonnepl!CKY B P8DOTe n neanbie C0BeTbI; B.rr. LlllceJiellO

BY II n.11. narrnnycy 3a llIITepec K pa6oTe II II0!=TOSIIIHyro II0M0llih; .H. M8nbI 38 06-

cyJ1Cnen11e napH8HTOB onTn'IecKoi1 cncTeMbl MHC OH.HH; IO.A. Kapl!CaBnIIy, B.H, llln

r8eay I B.H. lliKynneHKOBY 38 rrnonOTB0pHhie 06cyJ1CneH1ISI B0npocon, CBSl38H!IblX C o6-

p800TKOli qioTorpaqmfi; A.H. C1rnaeny n A.A. CaeppoII1Kn:110.ii: 3a y'IacTne B pa3pa6oT

Ke CHCTeMbl npoBOllO'IHbIX KaMep. ABTOpbl 6nar-onapsn TaK)!(e 11,<l>.ManblllieBa, E.B,PolK

necTBeHCKOf'O n B.n.~,ypaTona 3a coneilcTBne B pa3pa60TKe c~eKTpoMeTpa, 

fIPlf/IO)KEHHE I 

Pacqer HMITY,7bCHbIX reIIeparopoB 

BpeMn qiOpMl!POBBlll!ll l!MIIYJibCa reaepaT0pOM M0lKeT 0b!Tb HailneHo 113 ypaa

aenng: 

n = uo { l - exp ( - - 1
-) ] 
r (1) 

rne ti - HaIIpSll!CeHne Ha eMKOCTJI C 2 1 ll O - Bemt'lllHa II0CTOSlHHoro HanpSllKeHnsr, 

llO):(BO):(HMOf'O K reaepaTopy I r - II0CTOSll!H0e BpeMg 38pH):(KH, paBHOe r= (RI+ Ra) C 1+ 

+<n1+R2+R3+R.)C2· TipnHHMaSI·c1=C2=C ll R1=R2=Ra=R4= n, HBX0AlIM: 

r = 6 RC • Llnn nonno11 3apnnKn nerrefi re11ep8TOP8 Heo6xonnMo BhlnonnnTb ycnoa!Ie 
l l 

r = 5 -f - , rne f - 'laCTOTa cpa6aTbIBa1111H cneKrpoMeTpa, paBnan 50 ru. Y'ln-

ThIBaH, 'ITO c = 20 mp, !IaxonnM: R = 30 K0M, 

l13MeHeHne BO BpeMeun l!Mrrynhca HanpsrnceHnn, nocTyrraromero Ha Monynl!, 

MOlKHO Olil!CaTb cnenyroIIUIM ypaBHemieM: 

u = u [ exp ( - _t_) - exp ( - _t_ ) ]n ,B 
H o r

2 
r

1 (2) 
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(1 
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~I 

rne n - 'll!Cno K8CK8/l0B renepaTopa, paBHOe 2, ,8 - KOSipcpl!UIIeHT IICil0nh30B8HIISI 

reHepaTopa, 

f3=C/(C +2CM), 

rne CM - eMK0CTb /lBYX MO/lyneii, paBHBS! 1 Hep II C -= 20 Hep, Dpl!HIIMan BO BHl!Ma-

11ne STII naHHhJe, l!MeeM ,B -=0,91. 

Benn'll!Ha r 1 a epopMyne l2) eCTh nocTonHHan npeMeHn HapacTaHnn nMnynh

ca aa sneKTponax Monyneii. 3Ta Ben11'!11Ha HaX0/lllTCSI no epopMyne: 

r = 
C , C 3 R 1 • R 5 

C + 2C M 3R 1 + R 5 

rne _ R
1 

- BHyTpeHee corrpoTIIBneHne pa3pH/lHHKOB renep8TOpa B M0M0HT npo6osi. LlnH 

. /1/ 
B03/lYIIIHblX pa3plI/lHIIKOB rrpl!HIIMaeTCSI 

RI= k _L_ • (4) 
Q 

rne K -KOSepepnuneHT, paBHblll 0,8. 10-3 OM KICM, L-Benl!'IHHB 3830pa Mel!Cny sneK-

rponaMn B CM n Q -KonnqecTBo sneii:Tpn'IeCTBa B Kynonax, npoxonmuero qepe3 !IC

KpoBofi paapnnHIIK, B cnyqae mapOBhlX sneKTponoB c panIIycoM 3aKpyrneHnsi .. 1 CM 

Ansi ll
0 

-=20 KB L =0,7 CM/l/. Berut'IIIHa Q •2 CUn""2•20 • 10_g •20•· 10a 

.. g, 10-4 Kyn. CnenoBaTenbHO, 113 epopMynhI ( 4) HaXOllllM RI = 1 OM. B3SIB R 5 >>RI II 

Y'IIITbIBasr, 'ITO C >> CM_ rronyqaeM .nnsr BenH'tl!HbI r I 

3H8'I0HIIe: 

r I = 3 RI• CM 
-9 

3.10 

cnenyromee npn6n11J1CeHnoe 

BpeMSI nonnoro HapacTannsi 11MnynhCOB na KaMepax xapaKTep1!3yeTcn BpeMelleM 

r ep = 3 r 
1 

.. 9. 10-9 CeK • B nefiCTBJ!TenbHOCTJ! l!Ce STO BpeMn 6yneT HeCK0nbKO 

6onhllle 113-dia Bnnmmn IIHilYKTllBHOCT!I rronBonmunx npOBO/lOB, 11 OHO MOJICeT OhITh 

oueHeHo no cnenyrome.ii: qiopMyne/2 /: 

r cf, max V LC I TT ... arc tg.[ -'-v 
3KB 2 
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rne r • 3 R1 + R npoao1;1oa, L - 1rnnyKTIIDHOCTh npononoa u clcma ., C·C11./<c+2cM). 

tPopMyJia (5) cnpanennuna nmr M0MCl!Ta npcMeHu, Korna n KaMcpo 11-e 11acTymrn 

sJieKTpuqecKull npo6oll. 

3necb yMeCTII0 rrpnneCTII eme nna ypaBll8HII!!, 0TIIICblDaJOIUJIX pelKIIM pR60TbI 

CllCTCMbI renepaTop-KaMepa/2/. 

CIICT8Mbl reHopaTop-•KaMepa, TO pOCT 

nanpIDKe!III!I Ha KaMcpe no ee npo6og MOlKeT 6hlTb nallnc11 no 6onee Toqnoll <pOpMyne, 

a) Ecnn II3B8CTll8 llllltYKTI!BHOCTb L 

J!0)K8JIII <pop Myna (2): 

OTC!! 

u =n/3u [l -exp(--'-1-) 
n o 2L cos --

1
- l 

vL"c 
{OJ 

6) _MaKCIIM81lbHblH TOK, TOKYIUIIH qepe3 pa3pSIJIHllKII renepaTopa r, orrpenenn

cnenyromnM nh1pmKeHIIeM: 

I max = n /3 u O V 
C C 

.DKB exp [ _ _ rr __ r y _.:!!ill_ 

L l L l . (7) 

BonII•IIrna r 
2 

, nxonmuan a qiopMyny (2) , eCTb rrocTon11Ha!I npeMeHII cnana 

Hanp!l)K0HIHI Ha K8Mepe: 

r 
2 

C 
(--+ C )(3R

1 
+R

5
). 

2 M (8) 

3To CO0Tl!0lliemre nano nnn cnyqag OTCYTCTDIIR npo6oeu. IIp1IllllM8R 3a TIOJllIO0 npe

MR CIIll,((ll r C = 3 • r 2 "' 1 o-6 C0K, IIllXO,[{HM: R O •30 OM, 

PaCCMOTpIIM eme TplI TOKOBbIO xapaKTCpllCTHKI~ renepaTopa: MaKCllMaJibllblH 

TOK 38pSIJIKH, cpenmiii TOK aapSl,[{KII D nepIIO,[{ perIICTpllUHII qaCTIIll OT yCKOplIT8JIR 

n TOK, ycpeaue1111b1ll 38 llOJIHblil UI!KJI pa60Thl YCKOp!IT0JISI (T • 0,3 ceK + 6 C0K = 6,3 

.. 6,3 CeK). 3Hanne 3TIIX Ben!lqllll Heo6XO,((HMO ,((TISI Bh!6opa llCToqm1Ka IIllT81IIISI re1IO

paTopon. 

QqeannHo, qTo MaKCl!MaJibHbIH TOK aap!!llKH onnoro re11epaTopa paaen: 

max 

no 

R + ~R __ 
2 

20.10 8 

( 25 + 12 ) 10 3 
0,5 8. 
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(9) 

, i 

!I 

CpeaHnll TOK 3apnnKH re11epaTopa n nepnon perncTpaunH 'IaCTHU MO)KeT 6hITb 

11aaneH no qiopMyne: 

rne ~Q=(C 1 +C 2 )u
0
£·0,3 

T ~Q 
0•3ceK ' . 

Llnn paccMaTpnaaeMoro rcnopaTopa 

u
0

.,.20•103n 
- -3 

II r .. 50 ru, U03T0MY i .. 40. 10 a. 

/ (10) 

C 
1 

• C 
2 

,.20 ll<p, 

YcpenneHlibIH lK0 TOK 3apR!1KII renepaTopa 38 llOJI!lblli UllKJI pa60Tbl ycKopnTe

JI!I paae·u: 
• 0,3 

6,3 

-3 
2 • 10 a 

IIP111JO)KEHJ1E II 

OueHKa BJill!IIIII!I MH0r0KpaTIIOr0 KyJIOHOBCKOro pacce!lllll!I Ha ToqHOCTb 

II3MepeHll!I llMTIYJibCOB 

KynoHOBCKOe MHOrOKpaTHOe paccen1111e 6yneM paCCM8TpllB8Tb, Y'IIITblB8!I neif

CTBII0 MarHHTHoro IIOJI!!, BbIBOll!IIU0rO qaCTIIUbl 38 npe,a;eJibl perncTpllpyromell o6nac-

Tll CII0KTPOM8Tpa. Pannycbl KpllBll311bl p (M) 'IaCTllU C IIMIJY1IbCOM 
. ~/ 

n MarnIITIIOM none H (raycc) onpenenmoTcn qiopMynott ·: 

p 33,33 ~-p~ 
H 

P (M:rn/c) 

(1) 

PaCCMOTpIIM KapTIIHY npOXO)K!18llllR '!8CTIIU paa11oll 3Heprnn, neTRIUIIX B,IJ;OJlb 

OCII crreKTp0MeTpa a nnoCKOCTII, ~-e-pnen.a;HKynRpHoil:" MarHllTHOMY nonro. Ha pnc.24 

II306pa)Kella TpaeKTOpll!I qaCT!lllbl C pannycoM Kp11B11311hl P ' BbIXOlll!IUOli non neli-

CTBII0M Mar!JlITHOro IIOJIR 38 npencnhI perncTpllpy1omell o6nacTll crreKTpOMOTpa 11a 

paCCTO!IHIIII L OT rnxonnoro OKIIBr CII0KTpOMeTpa. l1cnonb3YR 38BllCIIMOCTb p 

OT p ' MOlKHO nony<rl!Tb a11aqeu1I!I L rrpn p'.13JIIIqHblX HMIIYJibCBX qaCTHU ( Ta6-

nnua 1 ). 
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h 

l = i/Rlz_p -/2. 2 , 

Pnc. 24. HnmocTpaunn CBSl3H pannyca KPIIBH3!Il',I TpaeKTOpHII 'lllCTIIIlbl II nmlllbl ee llYTll 
B perncrpnpy10me11 o6nacTir cneKTpm.rnTpt1. 
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1 
l 

Ta6nHua 

p. r:rn/c 2 5 10 15 20 

L,M 
1,1 1,5 2,4 3,4 4,2 4,8 

Ha 3TOii Ta6mIUbl Bl!llllO, '!TO 'IaCTIIUbl C IIMilynbCOM ~ 20 rsa/c IlOKllll8IOT pe

r11cTpllpy10my10 o6naCTb CIIOKTpOMeTpa non neiiCTBll9M MarHIITl!Oro_ nonn. 

nony'leHHbie llllllllble noaaonl!IOT Bbl'Il!Cnl!Tb cpe/l!IOKBa/lp8Tll'IHblli: yron KYilOHOB

CKOrO paccen1111n .B qionbrax llCKpOBbIX Monyneii cneKTpOM9Tpa nnn qaCTllU C paann:q

/10/ 
Hb!Mll n~mynbC8MI! (cM. puc. 25). Bbl'Il!Cne111IS1 npOH3BO/llIIlllCb no it,opMyne 

-../ < 02 > 
-a 

15 • 10 • -../ 

p (3 C 

X 

X 0 

(2) 

ltp - l!MUynbC qacTHUbl .B rsB/c, x- CYMM8pllblli: nyT& 'IllCTHUbI B it,on&rax, Xo -

pannauuo1111an n1m11a nnn anIOMlllll!ll. Tonm1111a KBl!</loro sne:&Tpona npHHHManac& paa

noli 0,1 MM, 

Eonee TO'IHblH Y'I9T OWl!6KI!, BHOCHMOii KynonOBCKHM paccemmeM B 1!3Mepe-

11n:e nMnynbca, ocymecTanMcn no it,opMyne: 

~ =v-2-p 3 
21 

0 ,3 /3 H VXo 
Vx. -f- (3) 

KOTopan nonyqeua nnnonaMeaeuneM BblpalKeHHSI nnsr !::,.p/p /l l 1., cnpaae.ctnnaoro .ctnsr 

OAIIOPOAHOH cpe,[tbl, B qiopMyne (3) H BbipalKeso n Knnorayccax, xo, x n f 

n canTnMeTpax ( f -.ctnnna TpeKa). Ha pnc. 19 npnne.ctena aaa11c:UMOCTb !::,.p / P 

OT HMnyn&ca. 

I1PHllO)KEHHEm 

Bb!oop TOllIIWHbI KOHBepTopon 

4ncno Y-KBBHTOB BhICOKoii sneprnn, npowe.ctwnx qepea cnoli: nemecTaa Tonmn-

IIOH X 
. • /12/ 

, xapaKTepnayeTcll 4'opMyno11 
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Q) 
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CJ 
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~ 
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N 
y 

r.ae N yo - nepno11aqam,11oe qncno 

N e 
yo 

7 X --o--;; 

• 

( 1) 

y -KB8HTOB, Xo - pa.tmBIIHOIIH8H !lnHHa, xapaKTe-

p1!3YIOill8SI BeIUeCTBO. Bennqn11y X CBIDK0M C Tonnurnoli OT.aenbl!Oro KOHBepTopa XR 0 

npn!Il!MBSI, 'ITO nee KO!IB0pTOpbl llM0IOT O!lll!IaKOBYIO Tomnney: 

n - 'Il!Cno KOIIB0pTopoa. cos () Y'lllTbIBaeT HaKno11 TpaeKTOpHH 

lll0Hl!IO K OCII cneKTpOMeTpa. 

x = n xJi'cosO, r!le 

y -KBaHTa no OTHO-

Hcxonn ll3 tpOpMynbl (7), sqiqieKTllBHOCTb perncTpannn y -KB8HTOB, o6pa30B8B

llll!XCll npn pacnane rT o -M030HOB, MO}KHO Bblpa3I!Tb cne.ayIOIUIIM o6pa30M: 

l ,. 
N o- NYy 

--:--
N yo. 

7 
-T 

•ie•T/ a(l-e 

DX 
·R 

7J 
. ( E ) ' ooe x o ) • £ e • T/ x R, Y (2) 

le - sqiqieKTHBHOCTb perncTpannn sneKTPOHOB II l!031!TpOHOB B l!CKpOBhIX npoMe}KyT

KBX cneKTpOMeTpa; T/ (x .R' Eyl- Kosqiqil!llHeHT, 38Bl!C.!Illlllll: OT TonmHHbl KOHB8pTopa I! 

s11eprnn Y -KBaHTOB, KOTOpblil y'll!ThIBaeT yMelibme11ne sqiqieKTl!BHOCTll perncTpa-

llllll y -KBBHTOB H3-38 paccerurnH H nornomeHHH sneKTpOHOB H noanTpOHOB B KOH-

BepTope. 01teHKH xosqiqinnneaTa T/ !Ia OCHOB8HHH peaym,TaTOB pa6oT113, 141 llOKa-

3blB8IOT, 'ITO T/ .. 1 !1.IIH SHeprnli y -KBSHTOB, 6om,mnx 200 MsB, R TOn.Illl!II 

xonaepTopa, ne:lKamnx a 1mTepnane O<x <4x _, R- o • Pac'!eT KpRBhIX !Ia 

pnc. 21 nponanoAnncH no ¢opMyne (2) B npe1:monoJKeH1m, 
0
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