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I. 0AaoA sa Ba>Kael!wax xapaJtTepacTUK MaraaTa&rx cneKTpoMeTpoB, wupoKo acnonbay-

9Mb!X B B8YJt9 U T9XliUK9 Anll 8H8nU38 UOBOB H 3 apB>K9HUblX '18CTHll no M8CCaM 1 CKOpoCTHM H 

a apsaaM, asnaeTcll ux aucnepcua. BenH'IUHB aucnepcxu cneKTpoMeTpa, xap aKTepaayeMas 

CTeneBbiO pa31l9ll9HBll nonO>K9HHA ~OKYCOB n y'IKOB '18CTHll C p83BblMU panaycaMH KpHBH3Bbl 

Tp89KTOpHft, B 3B8'1BT9nbaol! Mepe onpenenaeT OCHOBHb19 K8'19CTB8 cn9KTpoM9Tpa : paapemaJO

lllYIO cnoc05BOCTb1 B03M0lKBOCTb HCnOnb30B8BHll npoTH>K9BBblX np
0
H9MBHKOB H U9KOTOpbl9 llp y -

rxe. 

Bee aasecTHbie B a acToamee BpeMa cneitTpoMeTpbl c nonepe'IHb!M MarHHTHb!M noneM 

MOlKBO paaaenUTb 88 Cn91lYIOlllH9 TpH rpynnbl B 38BUCHMOCTU OT llHCnepra pyJO!UHX CBOIICTB 

npUM9BB9MblX B HBX nonel!, 

a) CneKTpoMeTpbl c oaaoponabJM noneM u oproroaan&abiM B&rxonoM ny'IKa, CneitTpo

/ 1/ 
M9Tp 9TOro THna 6bln Bn9pBb19 HCnon&30B8H ACTOHOM nns onpeaen9HUll aTOMHbiX B9COB 

saoTonos, 

5) CneKTpoMeTpbl c OABOpo.llBbiM noneM B aeopToroaa~HbiM B&rxonoM ny'IJ<a, 06maa 

T 90pHH 9THX cne~tTpoM9TpoB 5bln8 paCCMOTp9B8 repnoroM
121, 

e) CneKTpoMeTpbl, npeAnoJKeuu&re CsapTxon&MOM B 3ur58BOM/S/, C H901lBOponabiM aK-

cuan&ao-cuMM9TpU'IIIbiM noneM Tuna B = Bo ( ~ ) a 
R 

H8 rnasaoA Tpae~tropuu c pSAuycoM xpusuaubl R 0 , 8 0 < n < 

M&rUUTBaH HHilYKllHH 

HaaMeH&WyJO aac-

nepcHIO npu OllHOM H TOM )1(9 p81lUYC9 KpUBU3Hb! rnaBHOA Tp891tTOpUU U OllHH8KOBOM K09<)>

~UllU9HT9 p81lU8nbHOro yB9nB'I9BUB UM910T Cn9JtTpoM9Tpbl THna a); H9CKOnbKO 5 on&WYIO llHC

nepCUIO o6ecne'IBB810T Cn9KTpoM9Tpb1 TUna 5) B TOM cny'l89 1 ecna yron HBKnOHa Bb!XOilHOft 

rpaHUilbl nono>KRTenea {no noeoay onpeneneaas CM, pac, 1) > H Cylll9CTB9HBO 

6on&rnyiO - cneKTpoM9Tpb1 Tuna e). 

Ysena'leaae aacnepcua cneitTpoMeTpoB c aeopToroaan&HbiM B &rxoaoM ny'IKa 'IBCTRil no 

Cp8BBeHRIO CO cnexTpoM9Tp8MU C OpTOroH8nbHblM Bbl XOilOM o5ycnaBnHB89TCH a ononHHTenb

HOft paCXOilUMOCTblO '18CTUll C pa3Hb!MU p8ARYC8MU KpUBR3~bl Tp89XTOpHA B peayn&TaT9 TOro , 

'ITO y'laCTOx Tpaexropua 'IBCTUllbl B MarRHTHOM none YJtOP~'IRBBeTcH (aa-aa aaKnoaa Bbrxon 

aoA rpaBRllbl) an11 'IBCTRllbl c 6on&mHM paaaycoM KpRBB3Bbl , B cnexTpoMeTpe c a e oaaopoa·-

Bb!M noneM npa 0 < D < nononHRT9nbH8B paCXOilHMOCTb B bl3h!Ba9TCII T9M 1 'ITO neACT-

BY!Olll99 88 '18CTBlly M8rBHTH09 none T9M M9HbW9 1 '19M 6on&me panayc KpBBH3Hbl ee TpaeK-

TO pUR, 
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Mo)I{Jio yaenH'IHTb nacneprapyJOIIIYIO cnoco6socTb onaoponaoro noiUI, ecna s<j><pexT sax

nosaoll rpaaanbl acnonb30B8Tb ae onaa pa3 npa Bblxone '18CTHn H3 MaruaTaoro nom• cnexT

poMeTpa, a aecx:>nbKo, 3To MO)KJIO cnenaTb, ecna MaruHTHblll cexTop cnexTpoMeTpa pa3ne

nHTb H8 uecxonbi<O M9HbWHX C&I<TOpoB C nonOnHHT9llbHblMH rpaHHU8MH HnH, B 6onee o6meM 

Cny'18"• BB9CTH B8pH8UHIO M8rHHTHOrO nonSI BnOnb Tp89JCTOpHH '18CTHUbl , 

PaccMoTpe&He HOHHO ( anexTpoHHO )-onTa~ecxax caollcTB MaraaTuoro cnei<TpoMeTpa c 

Bapaauaell nonsr (Bn) npBBOIIHTCSI HB~e. 

2. CxeMa sneMeHTa npennaraeMoll aapaanaa MarHHTHoro nonsr cnei<TpoMeTpa naHa ua 

pac, 1 • B o6nacTB MaruaTuoll nopo~KH cneKTpoMeTpa cneaa oT nHHHH AOE a cnpaaa oT IIH-

HHB OOH none onuoponso a paauo Bo B o6nacTHX AOD B EOH none TaK~e on-

HOponHo, HO p8BHO COOTB9TCTB8BHO 8 I B 8 2 • HoHHo-onTH'IeCKHe csollcTBa Taxoro no-

lUI, 8CTeCTBeUUO, HBble, '18M CBO!ICTB8 nonHOCTbiO OliHOponHoro nonH, nOCJCOnbKy panaycbl 

KpHBH3Bbl Tp8eKTOpHII '18CTHII 0 nBH~IIIBXCSI B HanpaBn8HHH OCR X , pa3nH'IHbl B p83Hb!X 

o6nacTHX. Mo)I{Jio &enocpencTseuso HaiiTa ao&uo-onTH'ISCKHe xapaxTepHcTaxa nona c aneMes

ToM Bapaanaa. OnsaKo H3 coo6pa~esall ynpomeHBa nanbuellwax paccMoTpeHall yno6ao npen

cTaBHTb aouuo-onTH'IecKoe nellcTBHe BBpbaposaHHoro nonsr K8X pe3ynbTST nocnenosaTenbuo

ro nellcTBHH TonbKO onuopon&b!X nonell. 

PaccMOTpBM nnsr 3Toro TpaexTopaa 'ISCTBU a onaoponHbiX nonsrx llo , OAHO 83 XOTO-

pbiX ( I ) pacnono~eao cneBB oT rpaBHUbl BOG , a npyroe ( n - cnpasa OT rpaua-

Ubi COF , B HallneM 8KBBB8neBTHOe BM no ASIICTBHIO none C B8pH8UH8ll, 

nono~euae rpaaun BOG H COF 3anaeTcH To~xoR ax nepece'leHHH 0 , pac-

cTosruaeM Me~y rpauanaMH no aanpasnesaJO. rnassoro nyqa d B yrnaMR Hax.no.a:a E ' 
,. 

H ~ ( pac. I, cTpenK8MH aa pacysKe YK838Hbl aanpasneuasr nono)KJIT8llbBOro OTC'ISTa 

0603H8'19HHbi X BenH'IHH), .£lellcTBH9 nOIUI I CBOnHTCH K TOMy, ~TO ny'IOK ~8CTHU, BbiXOnH-

IIIHX H3 onuoll TO'IKH, ~KycapyeTCH B HOBO fi TO'IJC9 , KOTopyJO MO)KJIO paccMaTpaBaTb 

K8K MHHMblll 06 loeKT no OTHOWeHHIO K LlpyroMy IIOHBO-OnTB~eCKOMY &n9M9HTy MSrHHTHOMY 

non10 n , TaKoe paccMoTpe&ae L!aeT npocToll ( npeL!CTasneHHblll sa pac . 1) MeTon noc-

TpoeHHH TpaeKTopaR 'ISCTHU B nonax I H II , neri<O BHL!eTb, ~TO COBM9CTHOe neiiCTBH9 

nonen a n 6yL!eT T0~8CTB8BHO L!8 IICTBHIO B8pbHpoB8HHOro nonH B TOM Cny'lae, ec-

nB Tp88KTOpHH '18CTHn BUe o6n8CTH B8pH&nHH OnHH8KOBbl B OL!HOponHOM H B8pbBpoB8HHOM 

nonsrx. no3TOMY 38LI8'18 OTbiCKBHHH 3KBHB8fl8HTHOro no L!8 ACTBHIO 3n8M8HT8 B8pH8!1BH nonSI 

caonaTcH K 3anaqe conpsr~euasr LIBYX OKPY)KJIOCTell panayca R 
0 

OKp y )KJIOCTHMH panayCOB 

R 8 0 8 = R __ a R
2 

= R
0 

...::.R.. 
1 o 8 1 82 

ny~e il, npu p9 1118BHB STOll 38ll8'1H MO)KJIO 

T8K, K8K 3TO nOK838HO 88 pac, 2 LlflB onsoro 83 

orp8HB'IHTbCH ~neHSMH nepBOro no pHL!K8 OTHOCH -

TenbHO ( .LlflH nap8KCH8flbHbiX nyqei! a << 1 ) , ~ H __ d__ ( B np8KTH'I8C-
f" ~ -R 

\d \ « f" R \d\ « \R1, 2 -R,j1,2 °), nocKonb-

a 

KHX Cny ~SSIX BC8r.Ll8 MO)KJIO Bb16p8Tb 

KY L!8nbueP.nree p8CCMOTpeHB8 HOHHO-onTH'I8CKHX CBO liCTB nona 6y.LleT L18HO, He nepBbll! cny-

4 

• I 

___1 

'la ll, B nepBOM npa6na~eHBH, B IIJIBellaoM npa6ns)l(eaaa o l5naCTH s a paanaa 

fiR nO!IJKBbl 6b1Tb orp8HH'I8Ubl npSIMbiMH nHHHHMH AO DO EO 

xonBIIIBMH ~epea TO'IKY 0 R o6p83YIOIIIaMH COOTBSTCTBeHHO yrnbl y'; 
a ·r'; 
Yrnbl 

C r paHanaMH 3JUiaBan8HTHbiX no ASIICTBHIO onsopon HbtX none ll 

rna 

, 
·y 1,2 

H •y " 
I, 2 

8 1,2 

>. I, 2 - 8 0- 8 1,2 

.\I >- 1 BBHMH 

acna t' + t" < 0 • 

onpenena~cH Bb!pa~euasrMH: 

Al,tCXIS<'sinll' +<'J 
t& ·y 'l, 2 

2oost "' + ,\ 1, 2 siJU"' sin (l' + t "' ) 

A 1, 2 ODS<" sin(<'+<'') 
t& ·Y: 2 

2oost'+ A t- 2 siat 1
' sin ( l' + t" 

Ro 

Rl 2:- Ro 
>. 2 '< - 1 

, npH'I8M 3H8'18BaB 

ecns t' +c"' -> 0 

>. 
1, '2 

' II .\ 

Kax cnenyeT a3 rj>opMyn (I) a ( 2), TO)I(necTsesable no neAcTBHIO sa 

lUI MO)I(HO nony'IHTb B pe3yllbT8T8 pa3nH'IHbiX KOM6auanaA 8 I a 8 

MO)I(BO na~e npaMeaeuae nonell o6paTRoro no OTsowesaJO x Bo 3H8Ka 

npu t' + t" > 0 • -1 < .\I < 0 npH t' +t" .< 0 ).B 'Ia 

Korns 8 1 = 0 a 8 2 - 2Bo npa •' +<" > 0 ana 82=0 R 8 1 = 

•' +<"" .< 0 rpasanbl o6nacTell peanbuoll aapaanaa coanana10T c rpaHBnaM 

no nSi!CTBaiO onaopo!IHbiX noneA, 

Cneny.eT 3aMeTaTb, 'ITO peanbaoe none c nexTpoMeTpa s e o 6 sr3 aTenbl 

H3M8HHTbCSI npH nep8XOll8 OT OliHOro 3B8'1eUHSI (Bo) K npyroMy ( 8 

aa rpaHHuax o6nacTell aapHanaa. Mo~uo noKa38Tb, ~To ueKoTopaa npoTsr> 

Hbrx o6nacTeR ae oTpa~aeTcsr B rrepBOM qpa6nH)I(8BBH ua ~xycapoaxe qac 

ua3biBaeMasr s<j><pexTasuasr rpaaaua pa3nena o6nacTeR c osnanaeT c aan auuc 

TH B8pH8IlRH. 

B peanbHOM cnyqae MarsaTaoe none cnexTpoMeTpa B uaa6om.w e R c1 

na'ISTbCK OT HAeanH3HpoB8HHOro B TO'IICe 0, H B 3TOII TO'IK8 saa6onee Cl 

nOK8 .B8 Y'IT8HHb18 B paCCMOTp8HHH aci><PeJCTbl BTOporo a 6onea Bb!COICHX np 

KO ecnH 3TH npoSIBneHHSI He)l(enaTellbHbl, TO TO'IJC8 0 M0~8T 6b1Tb Bb16pt 

pa6o'lell o6nacTR MarKHTHOl! nopo~a cneJtTpoMeTpa. B aToM cny'lae cnen 

d , o. 
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KHO yeenaqBTb nacneprapy~my~ cnoco6aocTb onaoponaoro nona, ecna ~KT aax

oaaanw acnonb30B&Tb ae onau pea npa ewxone qacTHU 83 MarnaTaoro nona cnexT

a aecxonhKo. 3To MO>KBO cnenaTb, ecna MeraaTnwl! cexTop cnexTpoMeTpa paane-

1ecxonbKo MeHbmax cexTopoe c nononBRT&nbawMR rpeaanaMR ana, B 6onee o6meM 

IBeCTH B8pH8UH~ MSrHBTHOrO non.R BUOnb TpaeKTOpBB qacTBUbi, 

:MOTpeaue HOBHO (sneKTpoHHO )-onTHqeCKHX CBOI!CTB MSrBHTBOro cnexTpoM9Tpe C 

! nona ( Bn) npHBOilHTCa HB>Ke. 

.xeMa aneMeHTe npennaraeMol! aapaanua MarauTaoro nona cne~tTpoMeTpa naaa aa 

o6nacTR MarauTaol! nopo>KKH cnexTpoMeTpe cneea oT nuaaa AOE u cnpaaa oT nu-

none onaoponao a pasao Bo 

HO paBHO COOTBeTCTB9HHO B 1 B 

B o6nacTax AOD H EOH none Tex>Ke on-

B
2 

• Hoaao-onTuqecxae caol!cTBa Taxoro no-

Taeaao, BHbie, qeM caol!cTBa nonaocTb~ onaoponaoro nona, nocxonbxy panaycbl 

TpaeKTOpBI! qaCTBU, UBH>KYmBXCS B HenpasneBHH OCR X , paanaqabl B pa3Bb1X 

~O>KHO aenocpeUCTBeHHO HSIITR HOHHO-onTuqeCKRe X&p8KTepBCTHK8 nons C aneMeH

UHB, Onaaxo ua coo6pa>Keual! ynpomeaas nanbael!m8x paccMoTpea81! yno15ao npen-

~aao-onTuqecxoe nel!cTBae eapbupoeaa8oro nons xax peaynbTBT nocnenoeaTenhHo

us Tonbxo on8oponahlx nonel!. 

:MOTpRM nns 3TOro Tp8eKTOp8R qaCTHU B OUHOpoUHWX nonsx Bo , onao ua xoro-

>acnono>Keao cneea oT rpaBHUbi BOG , a .npyroe ( D - cnpaea oT rpaa8-

, u aal!neM axsueaneaTaoe RM no .uel!cTBR~ none c eapaauael!, 

>Keaue rpeHHU BOG H COF aanaeTcs TOqKOI! 8X nepeceqeaua 0 ' pee-

Me>KUy rpaauuaMH no aanpaeneaato. rnaeaoro nyqa d u yrnaMu aaxnoaa • ' 

(puc. 1, CTpenxaM8 aa pacyaxe yxaaaHbl aanpaeneaas nono>KHTenbaoro OTcqeTa 

lbiX BenaqHH), nei!CTBHe nOIUI l CBO.!l8TCS K TO My, 'ITO nyqox qacTHU, Bb!XOUS-

HOI! TO'IKH, lj>oxycapyeTCS B HOBO U TOq~£e , KOTOpyiO MO>KHO paCCMaTpBBaTb 

11! o6'beKT no OTHomeHHIO K npyroMy HOHHO-OnTuqeCKOMy aneMeHTY MarHBTHOMY 

• Taxoe paccMoTpeaae .naeT npocTol! (npe.ncTaene8awl! 8a pac, I) MeTon noc-

>aexTopal! qacTHII B nomiX I a II , nerKO B8.UeTh, qTO COBMeCTHOe nei!CTBH9 

R D 6y.neT TO>KUeCTBeHHO nei!CTB810 BBpb8poBBHHOro nons B TOM cnyqae, ec-

>pHH qacTRU BHe o6nacTH Bap8BUHR Oll8HaKOBbl B O.!lHOpo.UHOM H BapbRpoBaHHOM 

~OMY 3B.UB'Ia OTWCKAHHS 3KBRBaneHTHOro no nei!CTB8IO aneMeHTa BapHaiiHH nona 

aa.naqe conps>KeHu.R .nayx oxpy>KHocTeA panayca Ro oxpy>KBOCT.RM8 pa.nuycoe 
30 B 
_ H R

2 
= R

0 
...::JL 

B 1 B2 
Tax, KaK STO noxaaaao aa pac. 2 nn.R onaoro ua 

pemeH8H STOll aa.naqa MO>KHO orpaauqHThC.R qneaaMH nepeoro nop.Rnxa OTHOCR -

(.una napaxcaanhHbiX nyqel! a << 1 ) , ~ 8 __ d__ ( B npaxTaqec-
f" j -R 

X BCerna MO>KHO Bb!6paTb I d I « t"' H I dl «I R - R 1,2 ° ) , nocxon&-
1,2 

mee p8CCMOTp8HRe HOHHO-onTH'IeCKHX CBOliCTB nonSI 6yneT UaHO, HH nepBbll! cny-

4 

qal!, B nepBOM npa6n8>KeHBB, B naaei!HOM npa6na>Keaaa ol5naCT8 F18p8&U88 MerHBTHoro no-

na UO/UKB bi 6WTb orpaaaqeaw np.RMWMB nBHHaMJI AO DO 

XOUamHMH qepe3 Toqxy 0 B oi5paay~mBMH COOTBeTCTBeHHO yrnW 

EO 

r'; 
H HO 

y', 

' npo

y'2 

a ·r'; C rpaHHUSMB 3KBBB81T9BTHbiX no nel!cTBHIO OllHOpoUHblX nonel! H D 
' Yrnbl ·y 1,2 H •y" 

I, 2 

B 1,2 

rue ..\ 1,2 = Bo- Bl,2 

..\I >- 1 BHSMH 

ecnu t' + c" < 0 . 

onpenena~ca Bblp8>K9RHaMB : 

AI,t00S<'sin(,:' +<'J 
tc ·y't.2 

2cos•"' +..\ 1, 2 sint' sin(<'+ •"') 

A !, 2 COS<"'sin(t'+t"') 
t&·Y~ 2 

2cost"+A 1. 2 sint''si.n (£' + t" 

Ro 

R -R 
1,2 · 0 

..\ 2 .< - 1 

, npuqeM aaaqeaua 

ecna l' +c" > 0 

(I) 

(2) 

..\ 1,2 orpaauqeaw ycno-

• 11 ..\I < -J. ..\ 2 >-1, 

Kax cnenyeT aa <l>opMyn ( 1) u ( 2), TO>KUeCTBeaawe no nel!cTBR~ aepbHpoBBHHble no-

nR MO>KBO nonyqRTb B peaynbTaTe paanuq&b!X KOM68HaURI! Bl 

MO>KHO .Ua>Ke np8MeaeRR9 nonel! o6paT80ro no OTHOW9HH~ K Bo 

IIpB l' + t" > 0 8 -1.< ..\1 .< 0 DpB t' +£" .< 0 

H B 2 , np8qeM aoa-

3Haxa ( -1 < A I < 0 

) . B qacTHb!X cnyqaax, 

xorna B 
1 
~ 0 H B 2 ~2Bo npR<'+•">O unu B 2 =0 R B 1 =2Bo npa 

t' +<"' .< 0 rpaHBilbl o6nacTel! peanbHOI! Bap8aiiBH COBna.ua~T C rp81lBUHMB 3KBBBaneHTHbiX 

no .nei!CTBH~ OUHOpo.UHbiX nonel!, 

Cn~.ny.eT aaMeTHTh, 'ITO peanbaoe none cneKTpoMeTpa se o6saaTenbao .non>KBo peaxo 

H3MeasTbCs npa nepexo.ne oT o.naoro aaaqeaas (Bo) It .UpyroMy ( B 
1 BnB B 2 

HB rpaHHnax o6nacTel! BapBaiiHB, ~O>KHO llOKa38Tb, qTo HeKOTopea npoTs>KeBROCTb n~pexo.n

HbiX o6nacTel! He OTpa>KBeTCS B nepBOM qpai5nB>K9HBB Ha lj>oxycHpoB!te qacTBII, ecna TaK 

aaawaaeMas ~KTBBHBR rpaauua paa.nena o6nacTel! coena.naeT c aa.uaaaol! rpaaanel! o6nac-

T8 B8p8al{HH, 

B peanhHOM cnyqae MarB8Taoe none cneKTpoMeTpe B aaa6onbmel! cTeneaa 6y.neT oT

na'laTbC.R OT H.UeanH3HpoBaHBOrO B Toqxe 0, H B 3TOI! TOqKe HaH6onee CHnbHO nposBSTCs 

noxa se yqTeaable B paccMoTpeaaa a<M>exTbl BToporo a 6onee ewcoxax npa6na>KeauA. O.naa

xo ecnH 3TH llpo.RBneHBS He>KenaTenbHbl, TO TOqJta 0 MO>KeT 6btTb Bb16paBa 38 npenenaMB 

pa6oqel! o6rracTH MarHBTRol! .nopo)I()[R cnexTpoMeTpa. B aTOM cnyqae cne.uyeT easTb 

d , o. 
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3 • B COOTB8TCTBHH c H3JIOli<8HHbiM Bbirue nellcTBae cnexTpoMeTpa c Bn BbipaaKM 

K8K peayrrbT8T DOCD8QOB8T8nb&Oro Q8IICTBHH H8KOTOpb1X ycrrOBHbiX CD8KTpoM8TpoB C OllBO-

pollHbiM norreM, napaMeTpbl KOTOpblX < / R <" (pRe, 3) CBH38Hbl C D8p8M8Tp8MH 
l /4/ 

3fl8M8RTOB B8pH8QRR DOflH COOTBOW8HBHMB (1) R (2);HCDODb3YH p83BRTblll B p86oTe M8Tt-

pBqHblll M8TOQ p8CCMOTpeBRH, Dp8llCT8BRM ll8IICTBR8 OTll8nbBOro ycrrOBHOrO CD8KTpoMeTpa C 

onuopon&biM noneM B sane cneny~mero M8Tpaqaoro npeo6paaosaa&a: 

(!) (I) (I) , 
z til I P1u 11 u 11 u zl 

a tl f e 
1111(1) 11(1) 11(1) 

'I " U 
a'1 II ~ (3) 

s II II o 0 1 II II ll 

JJm<t>llll;~~~ 
3n8Cb z~ H a~ -KOOpllHH8T8 qacTRDbl H yron M8)1(QY Tp8 8KTOpRe ll qaCTRDbl H OCb~ 

X B T0ql[8 o6~8KT8, p8CDODOli<8HHOrO 88 p8CCTORHHH f~ OT BXOAHOII rp8HHQbl CD8KTpo-

MeTpa; Z I B at - T8 >K8 napaMeTpbl , BO H8 p8CCTOHBRH fl OT Bb!XOAHOII 

rpaHHUbl cnexTpoMeTpa; ll = 6.(~) I~ 
e e 

cxopoCTb H a apHA qacTHDbl, MaTpaqabie sneMeHTbi 

, rne 
(I) 

Mk f 

m v e 

onpenena~TCH qepea 

cp 1 , < ~ , <'t , f'l H f 1 • npR H81COTOpoM 3BaqeaRH f I ~ f'; 
mecTsnaeTCH yrnosaa <l>oxycaposxa Dy'llta 'l8CTHU, a B 3TOM cnyqae M<

1
> = 0 

12 

Macca, 

Ro 

ocy-

, noc-

KOflbKY XOOpAHH8T8 'l8CTHQbl B TOql[8 ¢oxyca z'; ae aasucaT oT aaqanbaoro yrna Bblrre-

T8 a'
1 

• nel!CTBH8 CD8KTpoM8Tp8 C sn MO)I(HO Dp8QCT8BRTb B ~RQ8 : 

z II 

lflR II 11:·.11 = II~< .. > II u•"'u lf-11 (4) 
a II 

llll 

rne z' z' I 

cnenyeT rrono>KRTb f' 
I+ I 

= ... 
llll Jl I ll 

a' '""' a"1 
a QflH ODpenerreHIIH 3118M8HTOB M8TpHU lll 

-fl+ dl,l+l 

nerKO BRQ8Tb, 'ITO ycrrOBH8 <i>oxyCHpoBIUI AflH CD8KTpoM8Tp8 C B'fi ( 11
1

' • 0 ) 

11 (1) 0 . ( Bhii'IOJIHKeTcst a TOM cnyqae, Jtorna 12 = A1UI ecex 1 i -= 1,2 , ••• m ) ~ T. e. 

(1+1) 

y c n o sae <l>ot<ycapoBKH B 3TOM cnyqae ecTb ycnosae rrocnenoBaTerrbHOII ¢oKycaposxR seeM& 

COCT8BnSl~mHMR CD8KTpoM8Tp8MR, DpR'l8M o6~KTOM (nei!CTBHT8flbHbiM HDH MHHMblM) QDH 

Ka>Knoro i + 1-ro CD8KTpoMeTp8 Crry>KHT H306pa>K8HR8 (COOTB8TCTB8BHO MHHMOe RflR nell-

cTBHTerrbaoe) npenllleCTBy~mero i -ro cnexTpoMeTpa : 

f' = - f" + d 
J+l t l,l+ 1 

6 

' · 

Ko~HnHeHT ysenaqeuaa (G) crrexTpoMeTpa c 

peaensreTcH, ecnH y~ecTh, qTO M<1> =0 I' t B bipa>KeHHeM 

{1) (m) 
G = MIt = Mil ••• Mil = G I G,. 

a nacrrepcna( 0 ) cnexTpoMeTpa c Bn paauaeTca 

an , paaabtA 
-: 

0 
az" 

I f=f" M ll 
(m) 

MIS 
( m-1) (m) (I) (m) ( 

+MIS Mil + ••• +MI S Mil ••• M, 

rne G 1 

all 

R 0 
I 

=0,. +Om-t G,. + ••• + 0 1 G,. ••• G 2 , 

- xo~anaeuT ynenaqeuaa a nacrrepcaa 

CD8KTpoM eTp8 C OAHOpOAHblM DorreM. 

-ro 

/ 5 / 4. B pa6oTe na~cSI <i>opMyrrbt nrrSI orrpeneneuaSI xo~unaeuTa yae 

CRB CDeKTpoMeTp8 C OAHOpOllHbl M norreM 

G 

0 

2'' . , ,, ,, '<a SID (</J-< -< ) -COS< COS ( ¢ 
, -· 

cosc' rose" 

COsl' cos" 

~ sin(¢ - •'-•") -cos<' cos 
Ro 

¢ -•") 

R
0
[(1-cos ¢ )(1+ i:th•" )+!:..sin¢] 

Ro Ro 

<l>opMyrrbi (7) a (8) npencTaena~ co6o~ o6mae Bbipall<eHBSI a ueyno6Hbi c 

xo~HQueaTa yaenaqeaaa a nacrrepcaa crrexTpoMeTpa c Bn 

yrrpocTHTb, ecna yqecTb, 'ITO napaMeTpbi crrexTpoMeTpa ( ¢ 

CBSI38Hbl ycrrOBBeM p8llH8flbHOII <i>oxycapoBKH: 

Onuaxo a-

rne 

t t' I f" 

¢ .p' + "'" ' 

1/J' H 1/J" -BCDOMOr8T8DbHbl8 yrrrbl, ODpenerreHHbl8 COOTHOW8HRHMH 

Ro 
F 

tg,P' = t.:•' + 

Torna,xax aeTpynuo rroxaaaTb, 

G 

0 = f" tg .P" - ri.'t.:.P' 

H 

f" cos ,P ' 

f.' cost/J" 

tg,P" = tg•" + ~. 
f" 

f" sin .P '+siny(' 
cos ,P " 

7 



3 COOTB&TCTBHH C H3JIOli<8BBblM Bb!W& ll&l!CTBH8 Cll&KTpoMeTpa C an BbtpaaliM 

IbTST ROC1181lOB8T8nhBOro ll&l!CTBBll B8KOTOpblX yCI10BBblX Cll8KTpoMeTpoB C OllB0-

011&M1 napaM&Tpbl KOTOpbiX < / B <7 ( pac, 3) CBH38Bbl C napaMeTpSMB 

3 Bapaanaa 1101111 cnoTsowesBHMB ( 1) a ( 2). · Hcnonb3yH paaBKTbll! B pa6oTe
141 

M8Ti"" 

&TOll p8CCMOTpeBBB1 np&llCTBBBM nel!CTBB& OTil&RbBOro ycnOBBOrO Cil&KTpoM&Tpa C 

o!M noneM B BHil& C11&1lyJOW8ro M8TpB'IBOro npeo!5pa30B8BHB: 

(I) (I) (I) 

:r d I 
liM,, 1112 Ilia II 

II :~ a,ll c 
1111(1) 11(1) 11(0 

~I ~~ ~~ 
(3) 

s II II o 0 1 II II s 

ll~(l)llll;~ll 
H a~ -KOOpllBB8T8 'ISCTBI!bl H yron M&ll<llY Tp88li:TOpBel! '18C'I'l1Ilbl ll OCbJO 

'IKe o6~exTa, pacnonoll<essoro sa paccTOIIBBB f' 
I OT BXOilBOl! rpaBBI!bl Cll&KTpo-

Z I B a, - T8 ll<& napaM&Tpbt 1 BO 88 paCCTOBHllll 

:nexTpoMeTpa; S =~(~)I~ , r.ae 
(I) 

m 
e e 

f, OT BblXOllBOll 

v e Mace a, 

a a apllll 'ISCTBI!bl. MaTpB'IBbte aneM&BTbl M, f Ollp81l8nHIOTCB '18p83 Ro 

ocy-<; 1 £; 1 f'l B f 1 , npa BeX:OTOpoM 3B8'18Billl t, = f'; 
·cs yrnosa11 ljloxycaposx:a ny'llta 'ISCTBI!, s B aToM cnyqae M<

1
> 

12 
= 0 , noc-

opllBHBTI! qacTBilbl B To'llte ljloxycB z'; 88 38BHCBT OT B8'1811bBOro yrnB Bbtne-

nellCTBH8 Cll8KTpoM8Tp8 C an MOJI<HO npenCTSBBTb B ~Rile : 

Z II 

11:·.11 = II ~<m> II r~~ a II = filii II II~ 0 >11 (4) ... 
Sll II S II 

z' I a' , 
a I 

(1+1) 

a lll111 onpelleneHBR aneMeBTOB MaTplii! lll 
0110li<HTb f' 

I+ I -f.+ dl,l+l 

:o BRileTb, 'ITO ycnosae ljlox:ycaposltll lll111 cnex:TpoMeTpa c B'll ( 11 1 ~ - 0 ) 

Cll B TOM cnyqae, li:Orll8 M\1~ = 0 ll1111 BC&X i (i m 1,2,,,, m ) , T, e , 

>KYCBpoBKB B aTOM cny'lae eCTb YCI10BB8 llOCI181lOB8T811bHOll $oKyCRpoBKB BC&Mll 

IIUIMR Cll8KTpoM&Tp8MR1 npB'I8M 06~KTOM (llellCTBRT811bHblM ll11ll MHBMblM) 1111H 

+1-ro Cll&KTpoMeTpa C11Yli<HT R3o6pali<8HHe (COOTB8TCTB8HHO MHBMOe Bl1ll nell-

••) npellwecTsyJOmero i -ro cnexTpoMeTpa: 

f' = -fN + d 
I+ I l l.l+ 1 

l 
6 

r ., 

l 
',1 

Ko~RIIReHT ysensqeHHll (G) c nexTpoMeTpa c 

penenHeTcH, ecnH yqecTb, qTO M<t> =0 
I~ 

, B bipa>KeHHeM 

Bfl , paBHbt l! 

G M = M(1) M<m > 
II 11 • • • 11 Gm ' G 

I 

a nscnepcaR( D ) cnexTpoMeTpa c Bn paBHIIeTcR 

az" 
a71H, 

D 
az" 

' f=f" M 13 

( m) 

Mta 
(m-1) (m) ( I) ( m) (:1) 

+Mta M,, + ... +M, a M,, ... M,, as 

=Dm +Dm-1 Gm + ... + Dl Gm ... G~' 

, orr-

(5) 

( 6) 

rne G 1 B D 
I 

- KO~HI!H8BT YD811B'I8HHll H llHCR&pCBll -ro COCT8Bnii iOWero 

cnexTpoM eTpa c onaopollHbiM noneM, 

4. B pa6oTe
151 

naiOTCII ljlopMyllbt nns onpeneneHHII xo~HnHeHTa ysenuqeus11 H I!Hcnep-

CBH ClleKTpoMeTpa C OllHOpOilHbl M noneM 

2'' . , ,, ,, 
""'R: Sln (¢-< -< ) -COS< COS ( ¢ -c' 

G =- -""---------:------
cosl' cosl" 

D 

cost' oos" 

~ sin( ¢ -•'-•") -rose' cos ( ¢ -•") 
Ro 

f" f" R 0 [(1-cos ¢ )(1 + -th•" )+-sin¢] 
Ro Ro 

(7) 

(8) 

<l>opMynbt (7) H (8) npencTaBniiiOT co6o10 o6mBe B btpall<eHHII B aeyno6Hb l 111111 onpeneneHBR 

xo~~ueaTa ysenBqeaHII s nucnepcHH cnexTpoMeTpa c Bn 

ynpocTBTb, ecnH yqeCTb, 'ITO napaMeTpbl cnexTpoMeTpa ( ¢ 

CBII38Bbt ycnosaeM panaanhuol! ljloxycsposxa : 

Onaaxo aTH ¢ opMyllbl MOli<Ho 

r u e 

' i' t f"" 

¢ .P'+ t/1'' , 

o/J' K o/J" -BCROMOraT811bHbte yrllb!1 onpeneneHHbte COOTHOW8HHIIMB 

Ro 
y tgo/J' = tgc' + 

Torna,xax ueTpynao noxaaaTh, 

G 

D f" tg .P" - <i' ' tgo{J' 

H 

f" cos o/J ' 

f' cost#" 

tgo/J"=tgc" + ~. 
f" 

fN sin t/J '+sin•f" 
cos if; " 

7 

t' B t" 

(9) 

( 10) 

( 11) 



nerKO BH~9Tb0 qTo 

TpoMeTpa( O < 1/J' < ~ , 
? 

G > O , ecna o6~exT a B3o6pa~eaae ne~aT no o~ay CTopoay oT cnex-

0 < Y," < -T ,t' B: f" pa3Bb1X 3Haxos), a G <0 , ecna oaa ne-
~BT no pa3BhiM cTopoaaM ( t' B: f" O.llHoro 3Haxa); D > 0 

BHTenbaoe ( sin 1/J' + sin .P" > 0 
, ecna H3o6pa~eaae ~eAcT-

OBO MHHMOe ( f" < 0 

• T.x. .P' + Y," > 0 
• ecnR f" > 0 ), B D < 0 

). 

3To DpBBB:UO 3BBKOB H .llODOnBRTenbBbiJI 8B8UH3 UOK83biBB~, qTQ .llB:CU9pCHH CD9KTpo

M6Tpa C en BCer~a npe~CT8Bnll9T ' C06oiO 8pB:<f>MeTaqecxyiO CYMMy OT~9UbBbiX qnesos, He-

38BHCHMO OT 3H8KOB D 1 H 'G I • 

JleACTBHT9fibHO, D., scer.lla 6onbme HYII.II ( f" ~ 0 ), EcnH G.,> 0 To 
, TO D•-l < 0 

3aaxos, T, x, l~ 1 =-t'; + d
1
,1+ 

1 
B: I d

1
,H-

1 
1.« It'; I 

D.,_1 > 0 , a ecna G., .< 0 l' 
1+1 

), no3TOMy 

a f7 Bcer.t~a pa3BbiX 

D,._ 1 ·G,. ·> 0 • PaccMaT

xax o~as s nosTopasr Bblruenpase.t~eaabie paccy~eaaa, 
pasaa ~sa nocne~aax cnexTpoMeTpa 

H8XO~RM D.,_2 G,. G.,_1> 0 

D.,_a G., Gm-t ·G.,_2 

, npo,(!Ofi~SI ~Bfibllle, nonyqaeM 

> 0 H T • .Q. 

Benaqaaa ~HcnepCHH C09KTpoM9Tpa C en 
onpe~ena~ca cne~yiOruHM o6pa3oM: 

, ecna acnonlo3oBBTb <f>opMynbl ( 10 )a {I I), 

D f'~ tg<,li'~ + t: costjl 'm 

r: oos ,p-. 
(f' tg<,li' -f" tg IIi , ) + ... 

m m m.-1 m-1 

m-1 

... (-1) f" f" cos 1/-, ... cos<,li; (f' tg•'· ' -f" tg Y, I 
m ••• I m , I "'t 1-1 I-
f' ... t; cosY,'~ ... cos 1/J I .. ) + ... 

m-1 
+ (-1) 

f " f" ·'·' Y,' .,••• ,cos.,., ••• cos I f' tg y,' 
, , ,, ,, 1 1 f,. ... f 1 cosi/J,. ••• cos,P 

1 

(i=m-171). 

B cnyqae d 1,11-1 = 0 <f>opMyna ( 12) ~onycxaeT ynpomeHHe, T,K. l~ 1 
D f" [ 1&1/J" + cosop'., ( tg<' + tg•" ) + ... 

Ill m cos¢'~ m m-t 

8 

f" 
I 

( 12) 

••• + 
cos.P:, ••• cosop'

2 

cosfjJ: ... ros 1/1'~ 
( lg•'2 + !gt~) + 

cos,P~ ... cos,P'1 tg<,ii', • 
oos.,b: ••. oost/J"

1 

EcnH K TOMY ~e 1/-' =1/J" =:!J.. = ¢/2 
I I 2 

~nB scex (a 3TO MO~O C~E 

qae, xor~a o6~exT a H3o6pa~eaae pacnonara~ca sue MarasTaoro nonH, 

f' • f' ~ 0 H f" = f" ~ 0 
I m 

) , TO <f>opMyna { I3) ~onycxaeT ~ononuaTe 

D = 2mf" tg .!L. .. 2 

5. CpaBHHM .llRcnepcau cnexTpoMeTpa c Bn a cnexTpoMeTpa c ua. 

Jlna ynporueBHH COOOCTIIBn6BHH orpaaaqHMCH BapHBHTaMB, ~nB KOTOpbl X 

B cnyqae, xor~a f' -1 0 B: f" I- 0 .llnH cnexTpoMeTpa c aeo~aopo 

uanpaMep, { 6)) D = 
2

R 0 a npa aToM f' = f" =f = yr.:;; R~ ¢1 . I 
1-n ..,. t•< 1..,. 2) 

MeTpe c Bil Bbt6paTb Te ~e 3aaqeaB:H f B: ¢ { R0 MO~eT 

MeHblll9), To ~KcnepcKH cn.,xTpoMeTpa c en 6y~eT onpe~enHTbCH Bblp 

6y~eT 

m 

paBBa ~acnepCB:H 

1 
m a---

D = 
2R 0 mtg (~2m) 

y 1--;, I& (yl-<t ~ ) 
2 R, xax 

cnexTpoMeTpa c seo~aopo~BhtM 

, 3To 3aaqaT, qTo cnexTpoMeTp c 

H6Tpy~HO 

noneM npM 

BII I BBl 

..rr::n 
• 2), ~ByMH ( m = 3), Tp9MH ( m = 4) M9M9HTaMH BapH81lBl 

Tea cnexTpoMeTpy c aeo.t~aopo~BhtM noneM, y KoToporo D COOTB9TCTB6 

a I 5/16. Jlacnepcaa a-rax cnexTpoMeTpoB pasHa cooTBeTcTseaao 8 R0 

( HanoMHHM, qTo ~acnepcaa CBMMeTp&qaoro cneKTpoMeTpa c o~aopo~HhiM 

HhtMH sxo~oM e BbixonoM nyqxa pasaa 2 R
0 

). 

B xaqecTse KoaxpeTaoA ann~TpanHH HH~e npHBO~HTCH napaMeTpbl < 

Bil ,xoTopb!Ano ¢ (180°), f'=f"=f(S,2R 0 ), G(-1 

UODHOCTbiO 3KBHBafi9HT6H CD9XTpoMeTpy C HeO~HOpo~HbiM noneM C HaH60nb 

H3 nHTepaTypbl cneKTpoMeTpoB 3aaqeaaeM n z 8/9 
171

: m =3 

=21,1°; <' =•"=37,6°; ¢ =¢ = ¢ =60°; d =d . 
... 2 1 2 a 12 :u 

Jlns1 CD9KTpoMeTpoB C Bll H f'-f"- 0 <f>opMyna (12) ae non 

TllKHX, KaX B npe~biii.YIU9M cnyqae, noa-roMy IIUUIOCTpanHR B03MO~OCT9A 

Bfl B aTOM cnyqae M0~6T 6b1Tb C.ll6fillHa TOfibKO Ha XOHKp9THOM DpHM9 

CU6XTpoM6Tp C BIJ UpH ¢ = 254,5°, T,e, paBHbiA no yrny peCTBOpe 

TpaaeaaoMy cnexTpoMeTpy c aeonaoponHhiM noneM a a = 1/2, y~e n 1 

BapHBUHB nona m = 3) o6ecneq&BaeT ~acnepcHJO 6onblllyJO, qeM cnexT 

po~HbiM U006M C T6M ~e yrnoM p8CTBOp8, npa ¢ l = ¢ a 63,75° B 

9 



BKJleTb, 'lTO G > O 
, ecnx oo~exT x xaoopa~eaxe ne~aT no oaay cTopoay OT cnex-

0 < ¢ " < -;. ,f' R f" pa3Bb1X a aaxoB). B G < 0 
rpa ( O<Y, ' < " 

? ' • ecna Ol:Uf ne-
I p a 3 Hb!M CTOpoHaM f' B f " OQHOT'O 3 H8Xa); 0 > 0 

, ecnu xaoopa~eaxe aeAcT-
aoe ( sin i/J ' + sin ,P" > 0 

lHMOe ( f " < 0 ). 
"' ' + Y," > 0 1 T.K. • t" > 0 ) , H D < 0 , ecna 

·o npaBRJIO 3 HaKOB H QOllOJIBHTeJibBbll! aHan&a llOKa3biBaiOT, 'ITO QBCU&pCBH Cll&KTpo-

Bfl Bc e raa npeQcTaBJIHeT· co6o10 apxljlM&TB'IecxyiO cyMMy OTQ&JibHblx 'lneaoB, ae-

0 OT 3 Bai<OB 01 H 'G 1 • 

k TBBT&JibBO, o .. BC8T'Aa OoJibW& BylUI 

0 
f" ~ 0 ). Ecnx G .. > 0 To 0 G .. . < , a ecnH 

T .. x. t~l =- f'; + dt. l+l 

• TO D < 0 •-1 f' 
1+1 

B I di,H- I I « It'; I ). noaTOMy 

H f" 
I 

D G 
m-1 " 

l UOCJI&ABDX CU8KTpoM&Tpa KaX OABB B llOBTOp>l>! SbiiU8UpBBeA8BBbl9 

Dm-2 G .. G .. _
1
> 0 • npO,'lOJI~H ASnbme, nony'laeM 

G G m-1 m-2 > 0 B T.A. 

scerAa pa3Hblx 

> 0 • Pace MaT-

P8CCYJKA9BBH, 

I 'IHHa AHcnepcuu cnei<TpoMeTpa c Bll 

'TC>I CJI&AYIOWHM OOpaaoM: 
, ecnu Bcnom.aosaTb <l>oPMYJibl ( 10 )a (II), 

o = t'~ tctP'~ + (f' tg,P' -f" tg"' , } + ... 
m m m-1 sa-t 

ID -1 

••• ( -1 } r: ... f~cosY,: ••• cos!/1; 

e: ... f.' cosif,'~ ... oos .P~' 
(f' tg .p ' -f" tg "' , } + ••• 

J J 1-1 t- 1 

m-1 
+ ( -1 } 

f " ... e·; cos,P' ••• cos .p; 
m m f '1 tg ,P ~ 

'"~ ... f ~ cosf/J~' •.. cos 1jj '; 
(i~m-171}. 

.e d 1,11- 1 0 <l>opMy na ( 12) AorrycxaeT ynpom eHBe, T.x. t;._, 

D f "[tgi/J " + cos,P'. (tg<'+tg•" } + ... 
1D In C0St/J'";_ m m-1 

8 

f " 
I 

( 12) 

... + 
cos .P :, ••• cos!/1'

2 

cos i/J : ... cos 1/J'~ 
(tgt ~ + tg<~} + 

cos !/I ~ ... cos !/1 ' 1 

CX>s .P: ... cos ¢. "
1 

~ 

tgt/1', . ( 13) 

Ecnu x TOMY JKe ¢' =•/J'' =!.J._ = ¢/2 
I I 2 

QUH scex (a 3TO MOJKHO CQ9JI4Tb S TOM CJiy-

qae, xoraa o6~exT B uaoopaJKeHBe pacnonaraiOTcll sue MaraBTBoro noJIH, T,e. xoraa 

f' - f' ~ 0 u f" = f" ~ 0 ), TO ljlopMyna ( 13) aorrycxaeT aononauTen&uoe ynpomeHxe : 
I m 

D = 2mt" tg j_ • 
.. 2 

5. CpasHBM axcnepcux cnexTpoMeTpa c Bn B CD9KTpoMeTpa C H&OQBOpoQBbiM DOJI&M, 

lln>l ynpolll&BBII COUOCTIIBJI&HB>I orpaHB'IBMC>I BapB8HTaMH, AJI>I XOTOpbl X G • - I. 

B cny'lae, xorAa f' -1 0 B f"' .j. 0 AJIB cnexTpoMeTpa c HeoABOpoAHbiM noneM (eM., 

xanpuMep, (6)) D= 
2

Ro B npu aTOM f'=f"=f = ,;r.:;; R~ ¢1 . Ecnx B cnexTpo-
1-n - '•< '- 2) 

MeTpe C BIJ SbiOpeTb T& JK& 3Ha'leBIIII f B </J ( R0 MO~eT fibiTb B311TO R 

M&BbW&), TO ARCDepcBII cn .. KTpoM&Tpa C Bfl 6yA&T OUp8A9JIHTbCII Bblpa~&BBeM : 

6yAeT 

m 

pasua ABCll&pCBH 

1 
m a ---

D = 
2R 0 mt& (~2m} 

,; 1-n t& (,j1-f! .!_ } 
2 H , xax 

cnexTpoMeTpa c H&OABOpoABbiM 

• 3TO 3Ha'IBT, 'ITO CU&KTpoMeTp C 

HeTpyAHO 

noneM npx 

3BM9THTb 1 OHB 

yCJIOSHR, 'ITO 

an , BanpBMep, C OAHHM 

~ 
• 2), ASYMII ( m • 3), Tp&MII ( m = 4) 3JI&M9HTaMR BapRaUBB llOJIII 3KSHSaJI&H-

T&H CII&KTpoM&Tpy C H&OABOpoAHblM UOJI&M, y KOTOpoT'O D COOTS&TCTB&HHO paSHO 3/4, 8/9 

B 15/16. llxcnepcBII 3TBX cnexTpoMeTpoB pasua cooTseTcTseuHo 8 R0 , I 8 R 0 H 32 R0 • 

( HanoMHBM, 'ITO ABcnepcBII CBMMeTPB'IHoro cnexTpoMeTpa c OQHOpoQHbiM noneM R opTorouaJib 

BbiMB sxoaoM B SbiXOQOM ny'lxa p asHa 2 R
0 

) • 

8 xa~ecTse XOHI<p&THO A BJIJI IOCT p aUHH HH JKe llpHSOQIITCH napaMeT p bl CU91<TpoMeTpa C 

Bll ,xoTophiAno ¢ (180°), f' = f" = f(S,2R 0 ), G(-l)x D(I8R
0 

llOJIHOCTbiO 3K SBB8ll&HT9H Cll&KTpoM&Tpy C H&OQHOpoQHbiM noneM C HaB6 0JibWRM QJIII R3S9CTHbi X 

171 
H3 nHTep aTypbl CU9JCTpoMeTpo8 3HB'IeHHeM D • 8 / 9 ! m = 3 ; l~ =t;'=t'

1 
-t; = 

= 21,1°; •' =•"- 37,6° ; ¢ =¢ = ¢ = 60°; d, = d = o. 
~ 2 t 2 a 2 21 

lln11 cnexTpoMeTpos c Bll H f'- f"- 0 ljlopMyna ( 12) ue a onycxaeT ynpow euxA 

TaKRX, K8X S npeQbtQy!Il&M CJiy'!ae, no3TOMY BJIJIIOCTpaUBII B03MOJKHOCT&A CR9KTpoM9TpoS C 

Bll s aTOM cny'lae MOJK&T 6 b1Tb caenaua TOJibKO aa KOHKp&THOM np&Mepe. HanpuMep, 

cnexTpoMeTp c B1J npa ¢ E 254,5°, T.e. pasab!A no yrny peCTBOpa uau6onee pacnpoc-

TpaH&HHOMY cneKTpoMeTpy C H&OQHOpoQHbi M noneM B D s 1/2, yJKe npB QBYX 3JI&M9HTaX 

sapxanuu nonH ( m s 3) ooecnequsaeT aucnepcBIO oon&wyiO, 'I&M cneKTpoMeTp c Heoauo-

poQHbiM noneM C T&M ~e YT'ROM p8CTBOpa. npu ¢ I= ¢ I = 63,75° H </J 2 = 127°, 
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• 
•'; ac'2 - · ·~ ~ '· - 37,1° liBcnepcHH cnexTpoMeTpa c an pasaa 4 ,7 Ro B 

G - 1, Toraa xax aucnef'CBH cnexTpoMeTpa c aeoaao poaabtM noneM ( ¢ ~ rr·./2 
n - 1/ 2) pasua 4Ro • 

B. CnexTpoMeTpbt c Bll oonaJJa JOT cj>oxycuposx oll B axcaanbHOM aanpasneaaa. 

~OKYCBpoBKB B BKCBanbHOM HanpasneaBB ooycnosneaa B3aHMOJl9 llCTBHeM 38pH~9HHOll qaCTH

llbl C pa.<IHafibHOI! COCTBBltHIOIUe l! MarHHTIIOrO nOitH, nO!IBlt!I IOlll9 1lCH B peaynbTBTe B8pB8llBH, 
/ 8 ,9 / 

MoJKao noxaaaTb, cneayH, aanpaMep, pa6oTaM , qTo aellcTsae MaraaTaoro rronH B axcu-

anbHOM aarrpasneaaa aa rpaHHne oonacTH sapuana a rronH sxsusaneaTao aellcTBllJO Toaxoll na 

nuuapuqecxoll naa3bt, B cnyqae c TyneaqaTOro H3MeaeaHH non11 ljloxycllbte paccTOHHHH STax 

ItHH3 pa BHbl! 

f' . -
1, 2 R0 I A 1, 2 1 ct& (,' + ·y'

1
•

2
) 

H ( 14) 

f" • R I A I ct& (f" + ·y" ) 
1,2 0 1,2 1,2 

B peanbHOM cnyqae, xoraa H3Meaeaue rronH rrpoucxoaHT aa paccTOHHHH - 2 c (c« R
0

) 

H STO H3M9H9BHe MOJKBO rrpeliCTaBHTb ltHH9llBOll ljlyaxnaell, ljloxycu~e pacCTOHHHH nHH3 B 
/ 10,11 / 

COOTB9TCTBHB C peayitbTaTaMH paooT MOry T O~Tb B~paJKea~: 

f' . 
1,2 R lA 1,2 I 

tg(c' + ·y' ) -
1,2 

c[1+ sin (c' +y~ 
2

) 1 ( 15) 

3R 0 lA 1, 2 l oos 1 (c'+y;,
2
> 

anH rpaHHllbl DOE H auanoraquo anH rpauan~ AOH ( puc. 1) , 

TaKHM o6paaoM, aellcTBHe sneMeHTa aaaMyTanbaoll sapuanaa B axcHaltbBOM uarrpasne

HHH SKBHB8lt9HTBO Jl9llCTBHIO liBYX TOHKHX nHH3 0 paCitOltOJK9BB~X Ha B9KOTOpoM paCCTO!IHHH 

d ( aa rnasaoa TpaexTopa.a cnpexTpoMeTpa ( a' = 0 ) d = 1 d 1 ) • 4>oxycaoe paccToH. 
1,1+ 1 

HHe F 
I , 2 

STO ll CHCTeM~ Oltp9Jl9ItH9TCH H3 COOTBOlli9HHH! 
1 1 1 

·F 1,2 
('- + 

1,2 

d 

r';, 2 (!B) f~. 2 f';, 2 

H oua a ellcTsyeT xax co6apaTenbuaH naaaa ( ·F > 0 
1, 2 

), xoraa f't , 2 + r~. 2 > d 
H r;,2 R f';, 2 nonoJKHTenhH hi H Kor.na f~. 

2 
+ f~: 

2 
< d 

pa3HbtX auaxos. Bbmonaeaae STHX y cnosu ll B03MOJKBo s mapox oM 

t',E~, .y' , .y" H d. 
.. 2 1, 2 

B (' 
I , 2 

H f" 
1,2 

aaarraaoue aaa qeauA 

7. CrrexTpoMeTp c Bn , y KOToporo <; + c'; < 0 ( i = 2,... m - 1) a • " .< 0 o6 -, 

10 

naaaeT aHOMBltbHO Manoll JlHClt9pCHOII H MOJK9T O~Tb HCltOltb30BaB B apy ro 

cenapaTOp llltH cj>oxycHpoBKB H OTA9lt9BRH Oltp9A9lt9BB~X qacTHll, HM910lllHX 

poCTHM. PaaM~THe aao6paJKeaaa, o6ycnosneRBoe paa6poc o M qacTIIIl no cxc 

cnyqae MOJK9T ObiTb CB9li9BO I( MBBHMyMy. TaxoA Clt9KTpoM9Tp c an 
Clt9KTpoM9Tpy C H90liHOpoAH~M lt0It9M H D .< 0 0 liRClt9pcHR KOToporo T 

2R 
Mana ( D = --0- < 2R 0 ) • 0ABaKO B OTnaqge OT rrocneABero, o6naAaiOIIU 

1- D 

aecj>oKyCHpoBKOll, Clt9KTpoM9Tp C an llpB COOTB9TCTBY!Olll9M Bbt6ope 

MOJK9T o oecrreqHTb cj>oxycHpoBKY qaCTIIIl B aKCHaltbBOM BanpaBn&BHH. 

8. CrrexTpoMeTp c Bn AorrycKaeT y~eaae pBAR&nhaoa a axcaan 

(nonyqeaae cj>oKyCHpoBKR BTOporo H oonee Bb!COKHX ltOpRAKOB) rryT9M 38M9 

rpaHHll M9M9HTOB BapHBABB noiUI rp8B.B!laMH 6onee CnOJKBOll tjlopM~, B8llpl 

MR. 3ToT BOIIpoC AOCTyneH TeopeTaqeCKOMy paCCMOTp9BHIO H OYA9T npoaBl 

9. TaxHM o6paaoM, paCCMOTp9HB~e 3A9Cb crrexTpoMeTp~ c an CBOl 

HO-QltTHq&CKBM xaqeCTBOM - liHC119pCB9ll KHCKOltbKO He ycTyltaiOT HBBOOlt99 

H3B9CTH~X B BaCTORIU99 BpeMR Clt9KTpoM9TpaM C H90liHOpoliH~M noneM B J 

ax. TlpaKTaqecKoe aaroToBneB.Be crrexTpoMeTpoB c ·BD , no aameMy MH&Bl! 

T,K. aeo6xoAHMaa sapaan&a nonR MoJKeT ObtTb rronyqeua c ItOMOlllbJO rrnocJI:J 

Bbtp930B B ltltOCKHX JK9 ltOntOCB~X BaKOHeqHHt<ax, TOrlla KBK llllH Cn&KTpoM~ 

HbtM noneM Tpe6yJOTca nontoea~e aaxoaeulllCH cnoJKBoro npoljlana, B~nons• 

TQqHOCTbiO. fTOitOJKHTeltbH~ll acjJ<j>eKT npHM9H9BHR BapHallHH ltOltR 3BKitJOqaeTc 

liHCiteprupy!OlUHX CBOllCTB cpaBBHT91tbHO ltpoCTOrO B OCYIU9CTBII9BHH OliHOpo, 

nona KitH, ecnH CODOCTaBIIHTb CII9KTpoM9Tp C a'fl co cnexTpoMeTpoM c 

neM, B rronyqeHHH T9X JK9 peayitbTaTOB oonee npoCT~MB Cp9liCTB8MH. 
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•"; -•'2 - •'; - •'a ~ 37,1° .nacnepcHH CIT91<TpoM9Tpa c an paBHa 4,7 Ro 

G - -I, Tor.na J<aK .nacnepCHH cneKTpoMeTpa c H90.1lHOpo.llHhiM noneM ( ¢ ~ rrv2 
n - 1/ 2) paeaa 4Ra . 

H 

6, CneKTpoMeTpht c an o 6na.na10T <i>oKycapoBKoll B aKc&anbHOM Hanpaaneaaa, 

>KYCHpoBKa B aKcRanbHOM HanpaBneHHH o6ycnoeneaa B3aHMO.Il9liCTBH9M 3apH*9HHOft qaCTH

C pB.nBB!lbHO A COCTaBnRIOW9ll MarHBTHOrO nonH, ITOBBnRIOruellcH B peaynbTaTe BapHSilBR, 
/8, 9 / 

l*HO ITOKa3aTb1 cne.nyR, HanpRMep, pa6oTaM 1 qTo .llBliCTBBe MarBBTHOro nonH B BKCR-

bBOM uanpaBnBBBB Ba rpaHBne o6naCTB BapaanBR nonH 31<BBBaneBTHO .llBliCTBIIIO TOHKOll llH

H.IlpRqecKoll naH3hi, B cnyqae cTynesqaroro B3MeaesaH nonR <!>oKyCshte paccTOHHRR 3TRX 

H3 paBHhi! 

f" . -= 1,2 Ro I>· 1,2 1 etc <•' + ·y'l,2) 

H ( 14) 

f" - R I>. I etc (•" + ·y" ) 
1,2 0 1,2 1,2 

B peanhHOM cnyqae, Kor.na R3Meaeaae nonB npoacxo.naT aa paccTORRRR - 2 c (c.«Ro) 

~0 H3MBB9HHB MO*HO npe.ncTaBRTb naael!BoA <i>YHXIlHBll, <i>oKyca~e paCCTOSIHHSI nHH3 B 
/ 10,11 / 

)TBBTCTBBH C peaynhTaTaMR paOOT MoryT O~Tb B~pa*BB~! 

f' . 
1,2 R 1>. 1,2l 

tg(•' + ·y' 1,2> -
c[l+ sin (•' +y~ 

2
) l 

3R 0 I>. 1, 2 1 oos 1(•'+y;,
2
) 

rpaaanht DOE a aaanor11qso .nnB rpaaan~ AOH ( PHC, I) ' 

( 15) 

TaKRM o6paaoM, .nellcTBRe aneMeBTa aaaMyTanbaoA aapaanRII B aKc&anhaoM aanpaane-

3KBRBaneaTao .llBliCTBRIO .llBYX TOHKBX nHB3, pacnono~BHH~X aa HBKOTOpoM paCCTORBBB 

( aa rnaaaoll TpaeKTopa.a cnpeKTpoMeTpa ( a' = 0 ) d = I d 1 ) • 4>oKycaoe paccToH. 
1,1+ 1 

F 
I, 2 

3TOft CIICTBMbl OIIpe.nenReTCSI 113 COOTHOWBHBSI! 
1 1 I 

·F 1,2 f'- + 
1,2 t';, 2 

d 

r;, 2 r~.2 (16) 

Ia .llBACTBYBT KaK C0611paTBnbBaR nBB3a ( ·F > 0 ) 
1 

Kor.na f' + f" > d 
1,2 I, 2 1,2 

f~ 2 H {'; 2 IIOnO~RTenbHhl H Kor.na f~ 2 + {" < d H f' H f" 
• • t 1,2 1,2 1,2 

ihtX aaaKoa, Bhtnonaesae 3TRX y cnoaa A B03MO*HO B wapoKoM naanaaoae aaaqeaall 

., , ·y' , ·Y " H d . 
1,2 1,2 

7. CneKTpoMeTp c an , y KOToporo <; + , '; < 0 ( i = 2,... m -1 ) a • " < 0_. oo-

10 

nanaeT aHOManhBO ManoA llRCnepCBDll B MO~BT ObiTb HCDOnh30BaH B npyroM KaqecTBe, KBK 

cenapaTOp .nnB <i>oKyCBpoBKB B OT,IleneBBR onpe.neneBB~X qaCTBil, BMBIOWHX pa36poc no CKO

poCTSIM, PaaM~TBe sao6pa*eBRB, o6ycnoaneaaoe paa6pocoM qacTB!l no CKopocT>rM, a 3TOM 

cnyqae MO~BT ObiTb cae.neao K MHBBMYMY• TBKoll CIIBKTpoMeTp c an 3KBBBaneBTBB 

CnBKTpoMeTpy C RBOilBOpo.llB~M IIOn8M II 
2R 

n .< 0 0 llBCII8pcRR KOTOporo TaK~e M0~8T Oh!TJ. 

Mana ( 0 = __ o_ < 2R 
0 

) , O.naaKo 
1- n 

B oTnaqae OT nocne.naero, o6na.naiOwero axcaanbaoll 

.ne<i>oKYCHPQBKOll, cneKTpoMeTp C an rrpR COOTB8TCTBYIOW8M BhiOOpe •' •" B d 

M0~9T o 6ecneqaTb <i>oKyCBpoBKY qaCTHil B aKCBanbBOM aanpaaneBBB, 

8. CneKTpoM9Tp c an .nonycKaeT y~ea.ae pa.naanbaoll a aKcaanhROll ¢oxycapoBOK 

(nonyqeaae <i>oJtyCBpoBKB BTOporo B 6onee Bh!COJCBX nop>r,llKOI!I) llYTBM 3aMBHbl npRMOnRHBliBhl: 

rpauan aneMeHTOB aapaanBB IIOllH rpaHBnaus 6onee cno~aoll ¢opMbl, aanp&Mep, OKPY*BOCTR· 

MR. 3ToT eonpoc nocTynea TeopeTsqecKOMY paccMoTpeH.HIO B 6y.neT npoaaanaaapoaas noa.nue 

9. TuBM o6pa30M, paCCMOTpBHH~e 3.1l&Cb CII91tTpoM9Tphl c an CBOBM rnaBH~M ROB-

ao-onTaqecKBM KaqecTBOM - .nwcnepcwell R.HCKOnhKO ae ycTynaJOT aaa6onee coaepweaa~M B3 

B3B9CTHbiX B BaCTOIIW9B BpBMSI CllBKTPQM9TpaM C HBO.IlBOpo.llB~M IIOn9M H llii~B npeBOCXO.IliiT 

ax. TlpaKTaqecttoe aaroToBneHBe cneKTpoMeTpoB c ·811 , no aameMy MHBHRIO, npome, 

T,JC. aeo6xonBMaB aapsanRB nons Mo~eT 6btTb nonyqeaa c noMOWhiO rrnocKax aaJCna.noK a 

Bblp930B B llnOCKHX ~e nOnJOCR~X HaKOBQqHRKaX, Tor.na KaJt JllUI CnBKTpoMBTpoB C HBO.IlBOpoJl 

HhiM noneM Tpe6yK>TcR nomoca~e BBKoaeq&BKR cno~oro npocjlanB, Bblnonueaable c 6onhmoll 

TQqROCTbiO, Tlono~TBnbR~ll s<l>¢eKT npRM9H9HHH BapRBIXHH nang 38JtnJOqaeTCSI B ycaneBBH 

.nacneprapyiOwax caollcTB cpaaaaTerrbHO npocroro B ocymecTaneHBR o.naopo.naoro MaraaTaoro 

nonR ana, ecna conocTaBlUITb Cn9KTpoM9Tp C a'U CO CII8KTpoMBTpoM C B90.1lBOpo,llH~ M no 

neM, B nonyqeaall Tex ~e peaynhTaTOB 6onee npocT~MB cpe.ncTBBMR. 
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P a c. I. CxeMa aneMeaTa eapB&nHB M&rHBTHoro non11. 

I I 
I I 

I I 

0 Bo I Ia I 0 B~ 

:ro 
0 

' ' ' 
(±) Bo 

0 
Q.l 

I I 
I I 
I I 

~ , I -
OS .......-=-::c-

J;-

P a c. 2. TpaeltTOp1111 'I&CTil.D.bl s none c eapxan11e A 11 s onaoponHbiX non11x. 

12 

__..,......-_ ........ --
~_:::----

P 11 c. 3. 3Jt&BeaneHTHall cxeMa cneJtTpoNeTpa c :1 



P H c. I. CxeMa MeMeaTa BaPHB.IlHH MarHHTaoro nons. 

I I 
I I 

I I 

(±) Bo I 52_ I (£) B~ 

""' 0 

' ' ' 
(±) Bo 

0 

Cl.l. 

I I 
I I 
I I 

P H c. 2. TplieKTopas '18CTH.Ilbl s none c sapaa!luell H s onuoponablx nomrx. 

12 

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

' \ 
' "('-

\ 
\ 

P H c. 3. 3~~:susaneaTaas cxeMa cneKTpoweTpa c sapuanuell nonu. 


