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Bae.qeHKe 

3a ceMb neT, npowe.qwKx c OTKphiTKH P._MllccoayapoM HBneHHH KceycKBHHH H n~ . .! ; J ··-~ 
Ill :, :'-

rnoweHHll I'BMMB-KBBHTOB BTOMHbiMH ll.llpBMK oea IIOTepb 9HeprKH HB OT.f!B'I)' 0 pa~~K'IH~~, ; _.: 

MH BBTOpBMK paapBOOTBHO H OIIHCBHO MHO>KeCTBO )'CTBHOBOK .llnll Hccne.qOBBHHll 3TOI'O l!Bne-
/2/ < • 

HKSI, ·B nKTepaType HMeeTCll pll.ll 0030pHb1X CTBT9ll 0 B KOTOpbiX HBpll.f!)' C .¢KaK'I9CKHMK 

npooneMBMH H3nO>K9Hbl K annapaTypHb19 BOIIpOCbl, KpBTKOe OIIHCBHKe yc'TaHOBKH IIpHae.qeu'o 

B pa6oTe
131• TeM He Meuee uawa ycTaHOBKa Bhl3biBaeT nocTOHHilhll! HHT~pec- co cTOpOHhl 

MHOI'HX naoopBTOpKl!,' 'ITO IIOO)'>K.f!BST HBC onyomlKOB~Tb IIOnHoe ee o'IIHCBHHe; 

. J· 

1, C K 0 p 0 C T H 0 l! C II e K T p 0 M e T p . 

•',• . 

• ••. 1 
... 

·., KaK oblno noKaaaHo P.- M!!ccoayapoM, .qnll Haomo.qeHKH imepreTK'Iec:icor~ cne~Tpa ·I; 1 
< • • '- 1 

peaOHBHCHOI'O IIOI'nOWSHHll I'BMMB-KBBHTOB B9CbMB )'.f!OOHO HCIIOnb30BBTb a¢¢eKT- .Llonnnepa;: \· 

.·'· 

! ·~<·-~ '~ 
II03BOIISIIOWHl! CM9UIBTb nHHHIO HCII)'CKBHI!ll IICTO'IHKKII OTHOCIIT9IIbHO nKHIIH' IIOI'nOU19HHll l ._. < ,l. ,.• 

Ll.E • E 
v 

·c-

. : ~ . t 
., ! 

( 1) 

. r.qe ~ - aueprKll HcnycKaeMoro raMMa-KaauTa, V- cKopocTb OTHOCHT~~bHoro' .qa~»ee- ,; ::, - ,_·· 

Hill!-: HCTO'IHHKB H <i:>HIIbTpa. 3a.qaqel! CKOpOCTHOI'O cneK-TpoMe"Tpa, TBKHM oopaa'oM, < liBIIlleTCll <' l ~ -.:' 
per~cTpau~ll KHieucHBHOCTH raMMB-KanyqeHHll, npowe.qwerci ~Kaoab <P~~bTp,. a· ~aauc~Moc- ;; ~- ,: 

TH ~T CKOpOCTH · OTHOCHTeiibHOI'O .f!BH>KeHHll, 0CTBHOBHMCll cnepBa HB. OIIOK""CXe~e on~,JhiBB- : ~ : ·~ 
eMorci cneKTpoMeTpa (pRe, 1 ). -. f •· ' 

0THOCH.TeiibHOe .llBH>KeHHe HCTO'IHHKB H <i:>HIIbTpa COa.qaeTCll CII~UHBnbH..;M .BHopa;OpOM ~: 
, ( '1) 0 i!PH'Ie~. B 3BBRCHMOCTH OT_ XBpBKTepa 9KCIIep11MeHTB .q~H~~TbCll~ MO>KeT nHOO, udTb'IHHK:!; ~ y 

. (2)'; mioo .p~~I;>TP ( 3) ~ .Llnll- OOIIbWHHCTBS Hccne.qoaaHHl! C >Ken-eaoM .llBH>KeTbi HC;~'I~HK~· ; ;; ! ~-
• • ~ • • ' '· I 

3BKOU .f!BH~eHHsl 0 aa.qaaaeMbll! B_IIOpBTOpOM,- I'BpMOHH'IeCKHl!: 
'--

.i. 
' t,. 

:: 3 
··; ,, 

: 



x(t) • A • sin !«<t + ¢), 
(2) 

r.ne x( t) - CMemeuue HCTO'IHHKa, A ;... aMnnnTy.na Koneoanul!, "' - qacTOTa Koneoanul!, 

if> - <lJasa .llBH>KeHHSI, QqeBH.llHO, CKOpOCTb OTHOCHTenbHOrO .llBH>KeHHH KaK <iJYHKUHSI 

apeMeuu MO>KeT ObiTb sanucana cne.ny!OIUHM oopasoM: 

V(t)c A«<•cos!C<It +¢>~ VMaKc •cos(«<t+if>l. (3) 

raMMa-KBaHThl, npome.nwue CKB03b <lJHnbTp, perHCTpupyiOTCSI .ll9T9KTOPOM (4). Curnanh! 

C .neTeKTOpa nocne ycuneHHSI (5) H .llHCKpHMHHaUHH (6) llOCTYDaiOT B MarHHTHOe onepaTHB

HOe sanoMHHaiOmee ycTpollcTBO (9) (J:~anee - M03Y). VfcnonbsyeMoe HaMu M03Y no. 

cyruecTBy He OTnH'I89TCSI OT UpHM9HS19MLIX B MHOrOKananbHbiX 8MUnHTY .llHblX HnH BpeMeHHhlX 
/4/ 

8HanH38TOpax H HMeeT cne.nyiOIUHe OCHOBH&Ie xapaKTepHCTHKH: 

4ucno KB.Hanos 

9MKOCTb KaHana 

256; 

216 

.llnHTenbHOCTb UHKna C'IHTbiBaHHSI 

1, 

38TIHCH 16 MKC9K 0 

BpeMSI nepeKniOqeniHI aJ:~peca 0,25 MKceK", 

M03Y cuao>Keuo a.npecH&IM c'leTqHKOM nocne.noaaTenbnoro J:lellcTBHSI u cyMMaTopoM 

' /5/ Ha TyuuenbHbiX .nuo.nax. Ono coe.nuneno c naoopaTopHhlM II3MepuTenbHbiM neiiTpOM ' • 

'ITO nosaonSieT BhlBO.llHTb _ pesynbTaThl HsMepeuull na un¢poneqaTaiOruee ycTpol!CTBO u ne

pe.naaaTb RX Ha Bbi'IHCnHTenbHYIO Mawnuy .llflSI MaTeMaTH'I9CKOJI OopaOOTKH , noJ:lpOOHOe 
. ' /6/ 

ormcB.Hne ncnonb3yeMoro HaMn M03Y MO>KHO nal!TH B paooTax • BnoK ynpasnenuSI 

M8rHHTHOrO OUepaTHBHOrO saUOMKHaiOIUerO ycTpOJICTB8 ( 12) OCylUeCTBflSieT flO.llKfl10'19HHe 

K .neTe:K;Topy no oqepe.nn ncex KB.Hanon M03Y sa OJ:IHH nepHoJ:l .llBK>KeuuH nnopaTopa • 

JlpyrKMH CflOBa"K, M03Y HaMH HCUOnb3yeTCSI B KaqeCTBa MHOrOC'IeTqHKOBOJI CHCT9Mbl 

C qacTOTOJI nepeKniOqeHIISI C'leTHbiX KaHanoB, B 256 pas npeBbiWa!OIUel! 'IHCTOTy ;coneoaHKJI . 

nuopaTopa. .llnHTenbHoCTb apeMeuuoro nuTepaana, n Teqeuue KOToporo npousao.nnTCSI cqeT 

B Ka>KJ:IOM KaHane, UOCTOSIIIHa, n~3TOMy B OTCYTCTBHe s<lJ<lJeKTa pesoHaHCHOJI aocopoUHH 

'IHCnO OTC'IeTOB B KaHan He 3aBHCHT OT HOMepa KaHana, 

3a O.llHH nepHOJ:l J:IBH>KeHHH (Ka>K.noe) 3Ha'leHHe. CKOpOCTH BCTpeqaeTC!I J:IBa>K.llbl, 

lll03TOMY annapaTypHbll! CKOpOCTHOJI Cll9KTp COCTOHT H3 J:IBYX sepKanbHo-CHMMeTpK'IHhlX 

'ISCTel!. B Ka'leCTBe HflfliOCTpauHK Ha puc. 2 npHae.neH xopowo H3BeCTHbll! CKopocTHOI! 

cneKTp 'oKHCH >Kenesa a- Fe 2 0 3, nonyqeHHhlll Ha onHc&InaeMoll ycTB.HOBKe, 

Bnol< llHTaHK!I BHopa'l'opa ( II ) ooecne'IHBaeT flHTaHne BKopaTopa Hanp!I>KeHHeM 

UpHOnJI3KTenbHO CKHyCOH;llanbHol! <lJopMbl. QopaTHaSI CBSI3b C BHopaTopa HCUOflb3Y9TCSI .nn!l 

llOJ:IJ:lep>KaHHSI 'IHCTOThl riHTSIOIUero uanpSI>KeHHSI, p8BHOJI co6CTBeHHOl! 'IHCTO~e BHopaTopa, 

u J:lnSI npKBS13KH uyneaoro KaHana auanusaTopa K onpe):leneunol! ¢ase J:IBH>KeHHSI, nuTB.HHe 

BHopaTopa Ha pG30H8HCHO.l! 'laCTOTe_ 11308BnSieT Hac OT HeOOXOJ:IHMOC.TH' HMeTb UHTSIOIUee 
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uanpH>Keune CTporo onpe.neneuHol! ¢opMbi, CuuycOHJ:lanbHblll xapaKTep .nnu>KeHHSI B aToM 

-cnyqae· ooecneqHaaeTCSI BbiCOKOil .noopOTHOCTbiO BHOpaTopa (Q -30). 

Am1 npoaepKH cuuycou.nanbHOCTH aaKoHa .llBH>KeHH!I Mbl conocTanunu H3Mepeuuble Ha

MH suaqeHHSI nono>KeHHl! nnKOB OKHCH >Kenesa c .nauH&IMH paooTb1
17 1, nonyqeHHbiMH ua 

npeUH3HOHHOJI yCT8HOBKe C UOCTOliHHOI! CKOpOCTblO -\pK-C, --3T:--JiocKOJibKY Mbl He HMeeM 

B03MO>KHOCTH He38BHCHMO H3MepHTb V MSKC 0 .ll8HHhle COBM9IUeHbl B OJ:IHOJI TO'IKe, Pes_ynb

T8Tbl .llflSI qeTblpex Kp81!HHX llHKOB cornacytoTCSI Me>KJ:IY COOOJI, 0J:~HaKO nonO>KeHH!I BHyTpeu-
• /7/ 

nux nHKOB, no-su.nuMoMy, B paooTe ohlnH onpe.neneHbl MeHee TO'IHO, Hawu asMepeHH!I 

):1810T oonee TO'IH&Ie 3Ha'I9HHSI J:lflSI UO~O>KeHHI! 3THX UHKOB OTHOCHTenbHO OCTSnbHbiX 'leTbl

pex, a HMeHHo, (1,87:! 0,01) MM/ceK u (-0,73:! 0,01) MM/ceK, ,Upyroll cnocoo nposepKu 

38KniO'IaeTC!I B Onpe):leneHHH OTHOiileHH!I . g - <iJaKTOpOB OCHOBHOrO H B030Y>K.ll9HHoro 

COCTO!IHHI! SIJ:lpa Fe 57, 3To OTHOWeHHe He 38BHCHT OT- 3H8'1eHH!I V H U03TOMy MO>KeT 
MSKC. 

obiTb onpe.neneuo uaMH uesanHCHMO oT .npyrax anTopoa. 

npHBO.llHM 3TO OTHOWeHae: 
• 171 

1,77 ! 0,03 - paooTa 
go /gi {: 1,750:! 0,004 -Haw peaynbTaT. 

Ha OCHOBaHHH 3THX J:IBYX pesynbTSTOB Mbl C'IHT8eM 1 'ITO OTKflOHeHHe .nel!CTBHTenbHoro 

saKOH8 H3MeHeHKSI CKOpOCTH BO apeMeHH OT O>KH.llHeMoro CKHYCOH.llanbHOrO He npeB&IWaeT 1%, 

/3/ 
B paooTe HaMu o&In onucau MeTo.n aocontoTHoll KanuopoBKH CKopocTH u KOHTpon!l 

BH.ll8 38KOHa .llBH>KeHH!I C UOMOLubiO MHKpOCKOUa H CTpOOOCKOUH'19CKOl! naMllblo, 0.nHSKO 

TO'IHOCTb, J:IOCTHraeMa!l 3THM MeTO.llOM (3 + 5% .llflSI V •MSKC. = 3 CM/CeK), !IBHO He):IOCTa-· 

TO'IHH .anSI HCCne):IOBaHHII C >Kene30M, noaT.OMY onpe):leneHHe V Mhl ceJiqac npous-
MaKc. 

BO):IHM nyTeM H3MepeHHSI Mi'!CCoayapOBCKOrO CUeKTpa 'cTaHJ:l8pTHOro• <iJHnbTpa H3 OKHCH 
H . 

_>Kenesa, ooorameHHoll Fe J:IO 77%, 

nepel!.neM Tenepb K p8CCMOTpeHHIO npHHUHUHanbHOJI CXeMbl HeCTHHJ:lapTHOJI 'IHCTH 

aneKTpOHHoro ooopy.noBHHHSI CKOpOCTHoro cneKTpOMeTpa. 0Ho COCTOHT H3 .nnyx, TeCHO 

CBSI38HHbiX Me>KJ:IY COOOJI qacTel!: ycTpOJICTBa, UHTSIOIUero BHopaTop H Oocny>KHBHIO!Uero 

M03Y (pHc.4), 11 nepec'leTHoro ycTpol!CTBa. 

'B CKOpOCTHOM. CUeKTpOMeTpe HHMH HCflOnb3088HO 'leTbipeX):leKS.llHOe nepeC'ISTHOe 

ycTpOJICTBO THUS nC-10000 '· B KOTOpOe OblnH BHeCeHbl 'cne.nytolUHe H3MeHeHHSI (pHc.5): 

1) BO BCeX. 'leT&Ipex nepeC'I9THhlX ):leKa.nax p830pB8Hbl U9UH oop8THOJI CB!13H, ooecnequsa-

101UH9 C'leT B ):leC!ITH'IHOJI CHCTeMe; '2) BXOilHOll HMnynbC .anSI nepBbiX .llBYX ):leKS.ll 

no.nau ua BTopoll TpHrrep nepnoll .neKSJ:lbl;. 3) sxo.n ua nocne.nn11e J:~Be .neKaJ:l&I oTcoe.nij-_. 

ueu OT Bblxo.na nepB&IX J:IBYX .neKaJ:l u sanapanneneu c BhlXOJ:IOM ua nepn&Ie .nae ):leKa.ll&IO 

4) nepBb19 H BTOp&Ie ):IBe .lleKH.llbl HMeiOT He38BHCHMble KHCKa.llbl <lJopMHpOBKH BhlXO.llHO:o 

HMUynbCa C COOTBeTCTBYIOIUero nocne.nuero TpHrrepa; 5) WHHa Copoca nepBbiX .llBYX .ne

KH.ll OTCoe.nuueua OT KHOUKH 'Copoc' H 383eMneua; 6) WHHa Copoca BTOpbiX .llBYX .neKa.ll, 
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I 

nOMHUO JtHOnJ:H 'C6poc', C09llHHH9TCH C n2 (pHc,4); 7) BCe TpHrrepbl BTOphiX llBYX ,llGK8ll 

cHa6>KeHbl zyu6nepauH no cxeu.e (pHc.6), noasonHIOll.lell npH HS>KSTHH JtHonxH 'C6poc• 

yCTaH8BllHB8Tb Jti060JI TpHI'I'ep'B fiOJlO>KeHHe '0', HJlH '1' B 38BHCHMOCTH OT nono>KeHHH 

COOTB9TCTBY101l.l9I'O TyM6nepa, ,B HTOre, OllHO nepeC'!9THOe ycTpOl!CTBO nC-10000 pa6oTaeT, 

JtaJt ,llBa He3aBHCHMbiX nep9C'I9THhiX yCTpOl!CTBa C 061l.lHM BXO.IlOM H Jt03qxpHnHeHTaMH 

nepeC'I9T8 128 H 256, nepBoe H3 HHX J1Hll.l9HO B03MO>KHOCTH C6poca, BTOpo'e MO>K9T 6bl~b 

ycTaHOBJ19HO Ha Jti060e, 3apaHee 3a,llaHHOG '!HOllO OT 0 llO 2B5 npH Ha>KaTHH JtHOnltH 

'•C!)poc• H npH nocTynneHHH HMnynb08 C6poca C n2, 

PacCMOTpHM pa6oTy ycTpol!CTBS, npHBe.neHHOI'O H8 pHc. 4. reHepa~op nyCKOB~i Hu- ' 

nyJtbOOB (n6) c '!aCTOTOll,' B 256 pa3 60llbll.lel! C06CTB9HHOl! '!aCTOTbl BH6paTopoa, co6paH 

no cxeue MyllbTHBH6paTOp8 C fiOJlO>KHTeJtbHhiM CeTO'IHhiM CMe1l.{eHHeM, KOT0p8H (cu., HanpH

Mep/81) n03BOJ1HeT, H3MeHHH H&npH>KeHHe HS O,llHOJ! 113' C9TOK, B H3BeCTHbiX npe.nenax 

nnaBHO MeHHTb 'laCTOTy HMnynbOOB, nycKOBble HMITYllbCbl C KSTOllHOI'O HOBTOp11T9JlH ( 1/2 n7) 

no.naiOTCH Ha BXOll nepec'!eTHbiX cxeu. H~nynbO c BbiXo.na nepBoll nepec'!eTHOl! cxeuw 

aanycKaeT TpHrrep (n1 ), npHMOYI'OJlbHaH BOJtHa HanpH:li<9HHH C 3TOI'O TpHrrepa orpaHH'I~
BaeTCH no aunnHTy.ne .nHo.nou Jl-813 H noon~ .nenaTenn,HanpH>KeHHH nocTynaeT Ha KaTo.n

Hwll noBTOpHT9Jlb (1/2 n2), KOTOphlll BhiHOllHH9T pOllb ycHn"~T9JlH MOll.lHOCTH, CTyneH'IaTwl! 

ll9llHT9Jlb II HOT9HfiHOM9Tp B JtaTO.Il9 n2 HCnOJtb3YIOTCH llllH yCTaHOBKH Tpe6yeuol! au~~HTy

llbl KOJte6aHHJI BH6paTopa, 

~Jl~Tp B JtaTOll9 n2 crna>KHBaeT npstuoyi'OllbHOe HanpH>K9HH9 .110 cp0pMbl 1 6JtH3KOJI It 

c,HHYCOHllB..~bHOl!. napaueTpbl cpHllbTpa no.n6Hpa10TCH B 3aBHCHMOCTH OT xapaKTepHCTHK 

BH6paTOp8 0 8 HX 3Ha'!eHHe llllH pa60Tbl BCeJI yCTSHOBKH HeKpHT~'IHO, npH60p ~3 HCn~Jtb3Y9T-

CH llllH KOHTponH aunnHTYllbl nHTaiOll.lero' ,HanpH>KeHHH. nocne LC cpHllbTpa, HanpH>K9HHe 

qoc:rYnaeT. HS nepay10 JtaTyWKY BH6paTopa, 

CHI'H8Jl CO BTOpoJI ,JtaTyWKH nocTynaeT Ha yCHJlHTell,b (n18 't 21) ,Q KOacpcpHnHeH'j'OM 
4 ' ' c 

ycHneHHH OKOJlO 10 , HanpH>K9HH9 CO ,BTOpOl! KST,-WKH HM99T BGJlH'IHHy 10 + 100 MB 9qxp, 

npH pa6oTe C V - 0,2 - 2 cu/ceK ,H JtOHTponHpyeTCH C fiOMOWbiO BOJlbTMeTpa ~Bn-2. 
, MaKe • 

HanpH:>KeHHe · no~ne ycHJtHTenH: HueeT cpopuy, 6nH3JtYIO K npHuoyronbHol!, .OHcpcpepeHnHpy~TCH 
H aanycKaeT OllHOBH6paTop (n5), T9M CSMbiM cpH!tCHpyH onpe.neneHHYIO, cpaay llBH>KeHHH 

BH6paTopa. , 

CHrHan C n5. HCHOJlb3yeT<7H llllH_ c6poca ,BTOpOJ! nepec'!eTHOJ! CX9Mbl ( '1epe3 n2) .H, llllH 

'aanycKa oll,Horo nne'!a cpaaoueTp~, co6paHHoro Ha ns. Jlpyroe nne'lo <}iaaoMeTpa aanycKaeT

CH cppoHTOM npHuoyronbHoll, aonHw, n~TaiOwell BH6paTop. HeTpy.nHo yaH.neTb, 'ITO 'ISCTb 

nepHO,Ila KOJte6aHHJ! .. ,3MHM8eMSH fiOJlO>KHT9JlbHOl! nonyBOHHOJ! B ,aHo.ne n3, Onpe.nenHeroH 

paaHOCTbiO cpa3 M9>Klly HSnpH>K9HHeM,· nHTaiOWHM BH6paTop, H HanpH>KeHHeM CO BTOpOJ! 
• ' < ' 

JtaT,-WKH BH6paTOp~ (c TO'IHOCTbiO .110 fiOCTOHHHOl! llo6aBKH, cna6o ,38BHC~Wel! OT 'laCTOTbl), 

l13 MexaHHKH BbiHY>KlleHHbiX KOne6aHHl! H3BeCTHO, 'ITO p~aHOCTb cp~3 Me>K.OY BbiHY>KllaiOWell 

CHHOJ! ~ CKOpOCTbiO (a HaWeM Clly'lae HHTSIOWHM uanpH:>KeHHeM CO BTOpoll KSTyWKH) onpe-
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.nenHeTcH cne.nyiOll.lHM awpa:>KeHHeu: 

2acu 
~ c arctg 

2 2 
+ tr/2 , (4) 

ru . - ruo 

r.ne a - fiOKa3aTeHb aaTyxaHHH CHCTeMbl; cu 0 - C06CTBeHH8H '18CTOT8 KOJt,eOJliOll.lel!CH 

CRCT9Mblj 0> - '18CTOT8 BbiHy:>K.OaiOWell CHJlhl, 

Ha Bwpa:>KeHHH (3) BHllHO, 'ITO c.nsHr cpaa cHnbHO aasiiCHT oT 'ISCTOTbl nHTaiOmero 

HanpH>KeHHH B6JtH3H pe30HaHCa .npH'IeM 9Ta aaBHCHMOCTb HM9eT MOHOTOHHbll! xapaKTep~ 

3TO 06CTOHTeJlbCTBO HSMH HCHOJlb30BaHo llllH n~,ll.Oep:>KaHHH '!aCTOTbl fiHTaiOwero HanpH>KeHHH 

s6nH3H peaoHaHcuoll qacTOTbi s1!6paTopa • 

HanpH>,(eHHe c aHo.na ns nocne' KlliO'IeBOll naMfibl 1/2 n9 crna:>KHsaeTCH llBOl!Hb!M 

RC cpHllbTpOM H nocne KSTOllHOI'O fiOBTOpHTellH ( 1/2 n1) fiOCTynaeT Ha ynpaBJlHIOWYIO 

ceTKY reHepaTopa nyCKOBbiX IIMfiYllbCOB. noTeHnHoMeTp B K8TO.Ile, n1 HCHOJlb3yeTC.H llllH 

HSCTpol!KH seeR CHCTeMbl H8 pe30H8HCHYIO '18CTOTY BH6paTopa. napaMeTpbl reHepaTopa 

nycKOBbiX nunynbcos no.n6HpaiOTCH TaK, 'IT06bi rny6nHa o6paTHOl! csHaH oblna no soauo:>K

HOCTK 6onbiile. 

Hau cel!'!ac He npe.ncTasnHeTcH nenecoo6paaHbiM paasusnTb Konn'lecTseHHoe onncaHHe 

paooTbl :noll cucTeMbl, o.nHaKo lllli!TenbHaH aKcnnyaTnnHH noKaaana, 'ITO cucTeMa o6ecneqn

saeT' llOlli'OBpeMeHHyiO CTaOKJlH38fiHIO '!aCTOTbl fiKTaiOIUero HanpH:>K9HIIH, BHOJtHe ,llOCTaTO'IHyiO 

,llllH HCCJ19llOBaHHl! C >Kell930M. 

3aMeTHM JlHWb, 'ITO HenpaBHJlbHOe npHCOe,llHHeHHe KOHfiOB OllHOl! H3 KSTyWeK BIIopaTo

pa npHBOllHT K acpcpeKTy, npOTHBOHOJlO>KHOMy O>KH.Il8eMOMy, T,e, '!aCTOTa HH,TSIOIUero HanpH

:>KeHHH 'yoeraeT' OT p930H8HCHOJI '!aCTOTbl BHOp8TOpa, 

npnoop ~ 1, BKJ110'19HHbll! B KaTo.ne nesol! HOJlOBHHbl n9, Clly>KHT llllH BH3y8JtbHOI'O, 

KOHTpOllH cp83bl llBH:>KeHHH. 

CurHan c Bbl xo.na BTOpoll nepec'!eTHOl! cxeMbi HaMil Hcnonb3yeTcH .nnst c6poca a.npeca 

~03Y H aanyCK8 CTpOOOCKOHH'IeCKOl! Jl8MHbl. KaK y>Ke OTMe'!allOCb BbiWe; BTOpaH nepe- · 

c'!eTHaH _cxeMa cHao:>KeHa TyM6nepaMH, noasonHIOIUHMH ocymeCTBllHT_b ee c6poc s n106oe 

38,1laHHOe COCTOHHHe. noaTOMy, HaOHpaH Hy>KHyiO KOMOHHafiHIO Ha STIIX TyMOilepax, ,MO>KHO 

ocymecTBHTb n106yiO cpaay ,aanycKa nHannaaTopa (cTpo6ocJtonH'!ecKoll naMnbi) s npe.nenax · 

O,llHOI'O nepHO,Ila llBH:>KeHHSl BHOpaTopa, KHOHKa 'C6poc' Ha nC-10000 npK HOpMa/lbHOJ! 

paOOTe Ha:>KSTa, npH STOM COpOC BTOpOl! nC npOH3BOllHTOH CHrHaJlOM c6poca C npasoll 

fiOJlOBHHbl n2 C npHXO,IlOM C BH6paTopa CIII'Hana oopaTHOl! CBH3H, TaKaH CHCTeMa copoca 
' . 

aHallH3aTopa oona.naeT llBYMH ll0CTOHHCTB8MH: so-nepBhiX, CnyqaJ!Hbll! COOl! paoOTbl lliOOOJI 

H3 llBYX nepec'leTHbiX cxeM, ycTpaHst9TCSl asTOMaTK'IeCKH; BO-BTOpbiX, aanyCK. aHanH3aTopa 

C TO'IHOCTbiO llO OllHOI'O KaHana, npOHCXOilHT npH Bb!OpaHHOJ! HSMH cpaae llBK:>KeHHSl He3asH

CHMO OT H3MeHeHHH '!aCTOTbl H cp83bl 'mtT810Wero Hanpst:>KeHHH, n4, npasaH HOJ10BHH8 n9 H 
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npu6op ~2 ucnonb3y~TCB Ans auayanb&oro KOHTpons ~aau aanycKa asanuaaTopa. 

HMnynbChl c nycKonoro resepaTopa (n6) AOn>KHu nocTynaTb sa aApecuoe ycTpollcTBO 

~03Y. Jlns sa6eJKaHH.H c6oen B pa6oTe ~03Y n MOM9HTbl nepexn~'le&us .u c6poca, 

aApeca He cneAyeT UOAaBaTb Ha ~03Y A9T9KTOpHU9 DMnynbCbl, Jlns STOll. nanD cny>KDT 

KacKaA 6nOKDpOBKD DnD •n"opoTa' (neBa.H flOJIOBDHa n14), 0AHOBD6pi\TOp (n13), aanyCKae

Mblft &MnynbCoM nycKonoro re~epaTopa · (n6 l., Bb!pa6aTun.aeT HMnynbC npononJKDTeni.uocTbJO 

OKOJIO 20 MKC9K, KOTOpUft 6nOKHpyeT npOXOJKll9HD9 Ll9T9KTOpHbiX DMnynbCOB. 3aLlHHft ~pORT 

sToro nMnynbCa nocne ~opMnponxu 6noxuur-reuepaTopoM (n12) .nocTynaeT a anpecsoe 

ycTpOI!CTBO ~03Y. AuanorD'IHU ~yHKUDD OLlHOBD6paTopa (nll D n10J B nanD DMnynbCa 

c6poca aApeca. 

HMnynbCbl c neTexTopa, nocTynaJOruDe c OLlHoKaHanbHoro LlDCKpDMHHaTopa AA.ll0-1, 

LlOn>KHbl npoi!TD CKB03b •aopoTa' (nenas 1/2 n14), ~aaonHBepTop (npaaas 1/2 n14) H LlB8 

OAHOB116paTOpa ( n
15 

, n
16

J, 3aLl8'18 nocn9LlHDX - o6eCU9'1DTb DHT9pBM Bp9M9HK M9JKLlY 

A9T9KTOpHbiMD DMnynbCSMD He M9He.e 20. MKCeK: npu ,Heco6nJOA9HDII STOrO ycnOBIIH Hapyrua-

9TCH yCTOl!'IIIBSH pa60T8 ~03Y. naMna n11 BblllOnHH9T. ~yHKUllll BbiXOLlHOrO K8CK8Lla. 

CnenyeT oTMeTDTb, 'ITO ucnonbaoaauue CTBHASpTHoro ~03Y n KaqecTiie 'Muoro

c'leT'lHKonoro• ycTpollcTna uenblronuo ua-aa cpanHDTenbHO 6onbmoro MepTBoro npeMeHD. 

JleliCTBIIT9nbHO, LlnH perHCTpSUIIK KSJKLlOrO DMnynbCa B ~03Y npODCXOADT flOJIHbtll UDKn 

C'lHTb!BSHIIH - 38UDCII; 38DDM8101UDll OT 16 LlO 30 MKC9K B 3aBDCHMOCTD QT .KOHCTpyKUDD 

~03Y. Bonae awroAHas xoHcTpyKuns ~03Y MOrna 6bl DM9Tb paaneneuue onepauua C'lDTbl

naaus - 38UDCD II CyMMSTOp Ha TpHrrepax C T9M, 'IT06bl B UpOMeJKyTK9 npOD3BOJibHOll LlnD

T9nbHOCTD M9JKAY C'lHTbiB8HD9M H 38UDCbiO HS CyMMSTOpe MOJKHO 6blnO npOH3BOLlDTb peruc

Tp8UDI0 Ll9T9KTOpHb1X 'HMUYJibCOB C M9pTBbiM Bp9M9H9M 1 MKC9K, THUD'lHbiM AJI.II nepecqe,

HbiX yCTpoliCTB. K COJKaneHHIO, nono6Hble KOHCTpyKUDD ~03Y HSM noxa H9D3B9CTHbl, 

nocneLlHDM SJI9M9HTOM CKOpOCTHOrO CU9KTpOM9Tpa HBJI.II9TCH BD6paTOp (pRC, 7), 

Konbuenble MBrHDThl ( 2) ua o6bl'lHbiX rpoMKoronopnTenell cua6JKeHbl MarunTonponoAaMH, 

KSK UOK838HO HS pHCyHK9, 8 KOnbU9BbiX 3830p8X ·M~Il~HDTOllpOBOLlOB H8 ruiocKHX npy>KHHSX (3) 

UOAB9lll9Hbl llB9 KSTylllKH (4), KOTOpble. C09llHHHIOTCH M9JKllY C060ll JK9CTKDM CT9p>KH9M. 

Ha nponon>Keuun sToro CTep>KHR noMemaeTcR .HCTO'<HHK raMMa-nyqeft ( 1). KaTymKH uauo

TSHbl npoBOllOM M8pKH n3-0,05 H HM910T conpoTHBneHne OKOno 500 OM. npy>KHHbl uaroToB

neHbl H3 naTyHH, npH'f9M DX 1UDpHH8 II TOJILUHHa llOll6HpaiOTCR T8KHMH, 'IT06bl C06CTB9HH8.11 

qacToTa nu6paTopa 6blna oxono 30 repu. CymecTneHHb!M nonpocoM npH KOHCTpyHponaHHII 

llOll06HbiX SnexTpOMSrHDTHblX llBHraTeneft RBJIR9TCR HX 'lYBCTBHT9nbHOCTb K LUyMy II UOCTQ-
\ ' . ' 

pOHHIIM BH6paunsn ... 0nHC8HHaR HaMil KOHCTpyKIIHR IIp8KTH'l9CKH .H9'fYBCTBDT9JibHa K axyCTH-

'l9CKHM wyMaM, o6bl'IHO HMeiOLUHMCR n noll<iemeHIIH, uo aaM~THO pearupyeT aa nn6paunu 

nona .u anaanR. JlnR ocna6neHHR nnRHHHH sTnx noMex nu6paTop, neTexTop 11 ~HnbTp paaMe

maiOTCH Ha aM:opTH3DpyiOUl9ll nOllCT8BK9 H3 69TOH!I,;X nnRT, M9>KLly KOTOpbiMH ,npono>KeH 

BOl!nOK H "KyCKII p93RHOBb!X naxyyMHblX lllUSHrOB. npu T8KOJI 8MOpTD38UHD pa60T8 ~opnaxyyM:_ 
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aoro aacoca PBH-20, aa paccTOHHHD nnyx MeTpon OT ycTBHOBKII, ae nn1111eT ua nnuJKeHne 

Ii116paTopa. 

2. II eTe KTO p raMMa-xn SHTOB R c nexTp OM eTpK q ecx ag · 

annapaTypa 

.UeT9KTOpOM raMMa-KBa&TOB B OnHCblB89MOll ycTa&OBK9 cnyJKDT nponopUDOHSnbHblJI 

cqeT'lHK (puc. 8). Ha naTyHHOM xopnyce C'l9T'IHKS unnsunpuqecxoll ~opM~ (~10 eM, nnuua 

26 CM) .CDMM9TpD'lHO pacnOJIOJK9Hbl LlB8 OKRa (p 3 CM) llfl>i nponyCKSHH!I rSMMS-KBaHTOii. 

BTopoa OKHO cny>KDT nn11 nponycKSHHH raMMa-uany'<eHHR, ae nornoTHBmerocR n o6'be~e 

cqeT'lHKa, 'ITO CHR>KaeT ~oH oT HanyqeHHR, pacceRHHoro ua aanuell cTeDxe. Hauny'lmHM 

MSTepuanoM nns oltlla snnHeTcR 6epHnnHli.OnuaKo ero npnMeueuue n cnyqae nnn>KymerocR 

HCTO'IHHK8 Co 51 He:>KenaTenbHO, T8K KSK COll9p>KaUlH9CR B 6epunnHH npHM9CH >Keneaa 38MeT-
/9/ 

HUM o6p830M HCK8>K8IOT Ha6niOll89Mblll cneKTp • noaTOMy B K8'f9CTB9 M8T9pKana OKH8 Mbl 

HCnOnb30B8nH Cl/-IOllY (MyCIWBHT) TOnlUHHOll 40 MK. nornomeuue raMMa-ny'lei! C 3Heprnell 

14,4 KSB B TSXOM OKRa· H~ npenbllll89T 8 - 10%. 

Ha 6oKonblx ~nauuax paaMemaiOTcs BbiBDllhl HHTH, Kpau nn11 uanonueunH cqeT'lHKa u 

KSTOAHblll UOBTOpDT9Jib, VJaOnRUD!I R repMeTK'fHOCTb BblBOllOB HKTH llOCTHraeTCK npDM9H9HK-

9M. KOHCTpymus ,o6JKaToro Te~noua•. BblB~llbl Taxoro TKna 6blnK ncnb!TSHbl lia repMeTD'l

uocTb no 30 STM., a sneKTpD'IecKRe ncnh!TSHKR noxaaanu, 'ITO npu ·HanpR>KeHKRX no 15 

KKnOBOnbT H9T .38M9THOrO p0CT8 myMOB, CBR38HHblX C TOKSMK yTe'{KD, nocnellH99 o6CTOH

T9nbCTBO n03BOnHnO OTK838TbCR OT OXpSHHblX aneKTpOllOB KSK Tp8LlDUKOHHOrO aneM9HT8 

KOHCTpyKUHK nponopnKOKSnbHOro C'l9T'lRKa, 

npH non6ope HRTH BblBCHDnOCb, 'ITO' ny'IW9ll no K8'19CTBY !IBJIR9TCR M9llH8R HliTb 

Llli8M9TpOM 20 MK. 0llKH KOH9U HDTII 38KpennR9TCR HS npy>KKHKe BHyTpD C'l9T'fliK8, Llpyroll 

Bb!BOADTCSJ Hapy>Ky CKB03b OTB9pCTD9, KOTOpoe nocne npOTR>KKK HHTK 38nUB89TCR nKUeKHOM, 

O~OBOM KnK anOKCKllHOll CMOnOJI, 

. -3 
nocne c6opKH C'I9T'fKK 'oTK8'lKBMCR llO llBBneHKH. 2 • 10 MM, npK'19M llnR ny'lLUero 

. 0 
o6earaJKRBSHKH c'leT'fKK nporpenancH no 100 C. B xaqecTne uanonHRIOUlero raaa uaMR 

6un abl6pau aprou MapKR • Aprou 'ID!=Tblll A •. Aprou o6nanaeT nocTBTO'lHhiM xoa<P<PKnReHTOM 

nornomeHKH raMMa-ny'lell c sHeprKell 14,4 xan K B TO >Ke npeMH necbMS cna6o n'ornomaeT 

couyTCTBYJOlllKe xnaHTbl c sHeprKell 122 ,a 136 xan. PaoO'lEle nanneHKe B C'l9T'lHKe 3,5 aTM., 

racgruaH npHcanxa - MeTaH n xonH'<9CTBe 1% im o6'beMy. !1cnonb3onaHne xanbURenoro 
' I , 

O'lDC.THTenR ·lln!l. 'o'fKCTKH raaa He ·n·ano, 38M9THoro yny'IW9HD!I paapeweHHH. 

~acc-cneKTpoMeTpK'lecxoe KccnenoaaHKe scnonb3yeMoro raaa noxaaano, 'ITO ero· 

'lHCTOTa He xy)Ke 99,99%, Pa6oqee uanps>KeHHe C'l9T'<HK8 - oKono 2 xKnononbT-nonaeTCH 

c, nblnpRMK~enH BC-22. B xaqecTne ocHoaHoro ycanaTens KcnonbayeTcR cTaHnapTablll· naM

nonblll ycHnHTenb Yill-10, HMnynbCh/ nocne H\'ro llHCKpHMKH!fPYIOTCR OllHOKSHanbHbiM LlRCKpH-
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MH!iaTopoM AAD0-1. KonTponb aMnm<Ty.aHoro cnexTpa H »acTpoAxa menH .aHcxpHMHiiaTopa 

Ha fiHK 14,4 K3B OCyiUeCTBnliiOTCH C flOMOIUbiO MHOr!>KBHBnblioro BMnnHTY!lliOro aHBnH38TOpa 

AVf-100. 

Dnn nHHHH 14,4. K9B ·onHCbiBBeMbiJ! C'I9T'IHK 06na.aaeT 9Hepr9TH'I9CKUM pB3peweuaeM 

oKono 12% H 3cpcpeKTHBHOCTbiO perHcTpauHH nopg.axa 75%. Cne.ayeT OTMeTHTb, 'ITO 9Hepre

TH'!ecxoe pa3peweHHe C'I9T'IHKB 6nH3KO K npe.aenbHOMy (•TeopeTH'I9CKOMy'), KOTOpoe 
. /10/ 

MO:>KHO nony'IHTb c. noMOIUbiO ·nponopunouanbnoro .. c'leT'IRKa • Ha puc. 9 npnae.aeHbl 
• OT 

pa6o'!He aMnnHTY.llHbie cneKTpbi .ang HCTO'IHHKB Co , 

[lo HCTe'leHHH HeCKOnbKRX neT pa60Tbl C'leT'IHKB HBOnlO.aaeTCSI HeKOTOpoe YXY.llllleHHe 

p83p,eweHHSI, 'ITO, na-BH.!IHMOMy1 CBSI3BHO C p83peweHHeM MeTBHB, npH BBe.aeHHH B C'leT

'IHK HOBOI! nopUHH MeTBHB pa3peweHHe B03Bp8TRnOCb K HCXO.!IHOMy 3HB'I9HHIO, 

• /11/ B nocne.aHHe ro.ahl npoMhlwneHnocTb BblnycxaeT .nponopuHOHanblibiJ! c'!eT'IHK CPM-1 

llpe.aHa3HaqenHbiJ! .ami peHTrenoacxnx · Hccne.aoaaHHA B o6nacTu aHepraa· 5 f 60 xaa. O.aHaKo 

ero npHMeHeHue B ·M~cc6ayapo~cxoJ!'ycTaHoBxe HaM He npe.acTa~n!leTcSI uenecoo6pa3Hb1M 

xax H3-3a Manhlx pa3Mepoa oxHa ( 7x30 .MM), Tax H U3-3a · Manono.axo.agmero HanonHeHRSI 

(xceHOH) H OTCyTCTBHSI B03MO»CHOCTU pereHepaunH C'leT'IHKa B naf5opaTOpHbiX ycnOBUSIX, 

3, K p H 0 C TaT K n e 'I h li n S1 ·n 3 M e p e H H I! n pH H H 3 K H X 

11 BhiCOKHX TeMnepaTypax o6pa3qa 

Dn11 KCCne.aoBBHHSI M~CCoay9pOBCKHX cneKTpOB npK HU3KHX TeMnepSTypax HaMH 

p83p800TBH MeTannH.'I9CKUi! BBKyyMHbll!. KpUOCTBT, OTnK'IHTenblibiMK CBOI!CTBBMU KOTOporo· 

!IBnSIIOTCSI 6onhmoe nponycxaune .anSI HK3K031iepreTK'Iecxoro raMMa-1!3nyqeHUH u B03Ma:>K

HOCTb perynnpOBKH TeMnepaTyphl o6pa3ua B ~KpOKKX npesenax. Ha. puc. 10 noxa3aHa KOH

CTpyxuH!I xpuocTaTa n, 6onee no.apo6Ho,· oTpocToK c-o6pa3UOM, MesHhle cocyshl (l n 2), 

eMKOCTbiO 1,5 U 2,5 ,nRTpa, npeliH83HB'IeHHble .!InS! ltPBH9HKSI :>KHliKOrO 830TB H »CHliKOrO 

renHSI cooTiieTcTaeHHo, xpen11TCSI x cpnaHuy (3) c naMOIUhiO Tpy6ox H3 Hep:>Kase!Omel! 

cTann. K B30THaMy cocysy xpennTcSI Tennoaoi! 3KpaH (4) u MOCTbl ':enuesoro cocy.aa; 

06pa391l ( S) •IIOMeiU8eTCSI Me:>Klly aniOMUH~eBbiMU cponbrBMII B Me SHylO KOnbueayiO -Onpaaxy . 

(7), KOTOpag· C no,MOUlbiO naTyHHOro KOnbua (8) U CTep:>KHSI (9) KpeUUTC:SI.K renueBOMy 

cocysy, nononHHTenbHbll! 9Kp8H (5) 38IUUIUBeT o6pa3_eu OT TeUnOBOrO U3ny'leHUSI, naTyHHbll! 

BBKyyMHbll! KO:>Kyx KpHOCTBTa ( 10) CHBO:>KeH C'b9MHbiM KOnUBKOM ( 11) C ynnOTHeHUeM Bimi,

COHa ( 12), 'ITO no3aongeT soaonbHo 6biCTpo npoU3BOliHTh CMeHy o6pa3na •. 

nocne UpesaapiiTenbHOl! OTKB'IKH KpHOCTBTa .!10 .aaaneHHSI 10-l .:. 10-2 ' MM pT, CT, 

aaxyyM a HeM no.asep:>KnaaeTcSI yronbHhlM reTTepoM ( 13). Ecnn reTTep oxna:>KseH .ao 
. . . . . . -5 

TeMnepaTypbl :>Knsxoro a~oTa, a Kpllo.cTaTe no.asep:>KuaaeTc!l aaxyyM. nopH.aKa 10 MM.pT.CT, 

CxopOCTb IICUapeHKSI,»CH.llKOrO ren1111 B. OCHOBHOM ~BBIICHT OT TennonpOBO.llHOCTH 

MOCToa, nos.aep:>KHBBIOIU!fX renlleBbil! cocy.a •. MocTbl H3 Hep»eaaeiOmeA CTan11 pa3MepoM 
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0 05 X 14 MM U03BOnllnU paOOTBTb npu CKOpOCTU ucnapeRUSI »CR.llKOrO renRSI OKOnO 30cM3/qac, . .. 
O.aHaxo cpox cny:>Kohl TBKHX MOCTOB oxa3ancg Henpo.aon»euTenblibiM, nosTOMY ceJ!qac ucnonb-

. . 3 . -
3YIOTCSI MOC.Tbl 0,30 x 14 MM, KOTOphiM cooTaeTCTayeT cxopaCTh ucnapeHHSI oxono 150 CM :fqac, . 

nng oxna»e.aeHHSI KpHOCTBTB OT B30THOJ! TeMnepaTypbl .!10 renHeBOl! Tpef5yeTCH OKOnO 1,5 

n11Tpa :>Ku.axoro renu11. OKHa ( 14) .an11 nponycxaHuH raMMa-nyqei! c.aenaHbl R3 cniO.llhi 

TOniUUHOI! 25 MK H aniOMUHHeBol! _cponbrli TOniUHliOi! 10 MK, 8 HUX nornomaeTCSI OKOnO 

10% UHTeUCUBHOCTU 14,4 K9B niiHHU Fe
61 

• nng H3MeHeHUSI TeMnepaTyphl 66pa3ua B KpHo

CTBTe UMeeTC!I IIO.llOrpeaaTenb ( 15), nocTy.UHbll! .!IUBIIB30H B OOHBCTH renHeBhiX T9MUepaTyp. 

caepxy orpaHII'IeH CKOpOCTbiO RCUapeHHH renUH H 3BBUCKT OT TennonpOBD.llHOCTH CTep»<HSI (9), 

HanpuMep, .anSI .auana3aHa TeMnepaTyP' 4,2 - 15°K Mbl ncnonb3yeM Me.llHhlll cTep:>KeHb 

ce'!eHHeM 0,2 cM
2 

u no.aorpeaaTenb H3 xoHcTaHTaHa conpoTuanenueM 25 OM, Pacxo.a :>Kus-
. 0 3 . . 

xoro renuH npu TeMnepaType o6pa3ua 15 K cocTaan!leT 200 CM /qac. n106ag TeMnepaTypa 

a· aToM .auana3oHe .aocTuraeTCSI obiCTpee, qeM 38 0,5 qaca. Bonee w11poxun .a11ana3oH 

TeMnepaTyp .llOCTUraeTCSI C UOMOlllbJO CTepMHH C M9HbWel! TennonpDBO.llHDCTbJO, O.!IHBKO UpH 

aTOM yaengquaaeTCH speMH ycTaHoaneHUH TeMnepaTypbl. Kp11DCTBT no3BOnHeT oxna:>K.llBTb 

.o6pa3eu .ao 1,5°K aTKB'IKOI! :>Ku.axoro ren1151. TeMnepaTypy o6pa3ua Mhl KOHTponnpyeM c· 

fiOMOIUbiO TepMonapbl Me.ab-KOHCTBHTaH C npuMeHeHIIeM HH3KOOMHoro fl0T9HUHOM9Tpa. 

nng oonee TO'IHbiX 113MepeHIIA TeMnepaTypbl B 06naCTII renlleBbiX TeMnepaTyp HBMII 

IICflOnb3yeTCSI repM8HH9Bhlll TepMOMeTp conpOTIIBneHII.SI ( 16), 

nn!l BblCOKDTe~nepaTypHbiX 113MepeHIII! Mbl npRMeHS19M BBKYYMHYID ne'lb c aonb¢pa-

M0BbiM no.aorpeBaTeneM II BO.llSIHblM oxna:>K.aeHHeM BBKyyMHOl!, pyoaWKH. (piiC. 11 ), DnH 

yMeHbweHHH pa.aHanblihiX rpa.aueHTOB TeMnepaTyphi o6pa3eu oxpy»eaeTCH 6epunnlleBbiMH 

nnacTHHaMn Tanmunol! 0,2 ·MM, Pa3HOCTh TeMnepaoryp Me:>K.ay ueHTpoM n xpaeM o6pa3ua 

He npeBbiwaeT 0,3°C npn pa6oqeA TeMnepaType 900°C. B ne'lb aae.aeHbi Tpn TepMonapbi 

xpoMenb-BHJOMenb, .llBe H3 HHX 113MepSIIOT TeMnepaTypy o6p83UB, TpeTbH IICflDUb3yeTCSI liHH 

U3MepeHIIH TeMnepaTyphi no.aorpeaaTenH H cTa6IinH3BUIIU TeMnepaTyphl. Peryn11posxa TeMne

paTypbl npOH3BO.lliiTCH caMonllcueM 3nn-09. Ta'IHOCTh H3MepeHHH- TeMnepaTypbl o6pa3ua H 
. 0 

• ee BpeMeHHBSI CTBOIIHbHOCTb COCTBBHH.9T <?KOnO 0,1 C. 0TKB'IK8 U9'1H npOH3BO.!lHTCH HBCOCOM 

UBn-100 C B30THOII HOByWKOI!, UpH 3TOM B Ue'IH npH nJOOOII TeMnepa:rype. o6ecne'IHBBeTCH 
-4 

BBKYYM He xy:>Ke 10 ' MM pT, CT, 

4. M aTeMaTH'!ecxaH o6pa6oTKa M~cc6ay3poscxnx cnexTpOB 

Kax oblno noxa3aHo
1 121

, .nn11 6onhWHHCTaa npaxTH'!ecxnx 38.!18'1 cpopMa O.llHHO'IHoll 

M~CC6ay3pOBCKOl! UHHHU XOP,OWO annpOKCHMHp:feTCH nopeHueBCKOII KpHBOI! C WHpHHol!,' 

3BBHCHIUeil oT ycnoaul! axcnepuMeHTa. B .aanbHel!weM 6y.aeM npu.aep:>KRBBTbCH sToro npu-

OHH:>KeHHSI. 

EcnH cnexTp co.aep>KHT HecxonbKO nnHRII, TO xa>K.aag nHHHH cxopoCTHoro cnexTpa B 

3TOM npHOUH:>K<;HHH OIIHChiB89TCH TpeMH napaMeTpaMH: a - aMnnHTy.aa llHKa, /';. - nono>Ke-
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HH9 1IHHRH 1 
r - WHpHHB nHHHH. CxopOCTb, KBK <pyHKUHSI HOMepa KaHana , B onucaHHOA 

Bblwe ycTaHoexe Mo>KeT 6blTb npH6nH>KeHHO aanHcaHa cneJlyiOWHM o6paaoM 

V(i) - VMSKC . ··cos(ai + <f>), (5) 

2.17 
rJle a = 256 ¢ - <jJaaa: aanycxa aHanH~aTopa, '<PopMa M!!cc6ayspoacxoro cnexTpa, 

cocTostwero H3 n · nHHHA, B 3TOM cny<~ae Mo>KeT Ob!Tb aanHcaHa cneJlyJOWHM o6pasoM: 

• a . 
F(il=Ao[l-}; iSO V k ((i· (/)l 2]=Ao{l-t/f(i)). 

.. k=l ( k - • cos 1 + ) . 
(6) 

rk/2 
.. 

Eonee. TO'IHSH sanucb y<~HTbiBBeT HenocTOHHCTBO·. cx~pocTH B npeJlenax OJlHOro xaHana: 

I +I 

F(il = A0 [I - f t/l(tldtl. (7) 

Bb!pa>KeHIISI (6) H (7) HBMH ~CnOnb3yiOTCSI B K8'19CTB9 rHnOT93 ·JlnH o6pa60TKII 3KCnepHMeH

TMbHbiX cneKTpOB MeTOJlOM HSHM9HbWHX KBBJlpBTOB (M.HK) HB sneKTpOHHOA Bbl'lllCnHTenb

HOA MBWHHe M-20. 

. /13/ 
B ocHosy nporpaMMbl Bbi'IHCneHHA nono>KeHa CTBHJlapTHast .noJlnporpaMMa MHK . • 

HcxoJlHast HH<jJopManHH JlnH nporpaMMbl cocTOHT H3 sxcnepHMeHTMhHoro cnexTpa, Ha<~anb

HbiX 3HS'leHHA napaMeTpos u ~uljlop~anuH o 'IRene nHBHll B cneKTpe. PesynbTSTOM Bbi'IHcne

HHA HBnHIOTCSI.3~B'leHHSI napaMeTpOB, COOTBeTCTBYIOUIHe MHHHMYMY x 2 
' OWHOKII napaMeTpos, 

'nnoll.IBJlll nHHHA II OWHOKII nnOUIBJlell, Bbi'IHCneHHble C y<~eTOM KOppenHIIHA Me>KJly napal',le-r

paMH, 8 TBK>Ke CBeJleHHH 00 3KCnepHMeHTBnbHblX TO'IKSX, JlSIOUIHX MBKCHMBnbHbiA.BKnSJl 
2 . . . 

B X • Bo3MO>KHO Bbi'IHCneHRe .KpHBOll H KOPHJlOpa OWHOOK. nporpaMMS nossonsteT o6pa-

6BTbiBBTb cneKTpbl, COJlep>KBUIRe JlO 14 nHHHll. IJpH 3TOM nHOO BCe napaMeTpbl. MoryT 

paccMaTpHBBTbCH HeaaBHCRMbiMH,· nH6o Ha 'IBCTb R3 HRX MoryT OblTb·HanolKeHbl orpaHH'le~Hsr, 

BbiTeKBIOUIRe Ha <jJHaR'leCKRx coo6pa>KeHRA. TaKRMR orpaHH'l9HlfHMH MoryT OblTb: <jJHxcauH.i 
. ' . . ' 

KSKOro-nHOO na·paMeTpa C Hynesoll RnR OTnH'lliOA OT Hymi OWIIOKOll, npRpSBliHBSHRe OJlHOpOJl-

Hhlx napaMeTpos (aMnnRTYJlbl, wHpHHbl), oTHOCRWHXCH K paSHbiM nHHRRM, HnR· Hano>KeHRe 

K8KHx-nH'6o JlpyrHX ypasHeHIIA CBS13ll, •nnoJmM' 3KCnepHM9HTBnbHbiM TO'IKBM, HBnHID,lliHMCH 

rpy6biMH'owH6KaMH, MO>KeT Ob!Tb npRcaoeH HyneaoA. eec, nocne <~ero HanH<~Re. 3TRX TO'leK. 

He BnRHeT Ha pesynbTBTblo 

06pa60TKB OJlHOro cneKTpa, npeJlCTBBUeHHOrO BblpB>KeHlleM (6), SBHHMB9T OT 0,5 ~0 

10 MRHyT MBWHHHOrO BpeMeHH B 3BBHCHMOCTH OT KOnH'leCTBB nHHHll B cneKTpe H KB'leCTBB 

H8'1MbHbiX 3HB'I9HRA napaMeTpoB. npeJlCTSBneHRe cneKTpa C nOMOWbiO .<flopMynbl (7). 

yseUH'IHB89T BpeMH C'l9TB • B 2-3 pasa, n03TOMy OHB HCnonb3yeTCSI JlnH YTO'IHeHRH_ napaMe-r

poa, nony<~aeMblX nocne o6pa60TKH no <jJopMyne· (6). YTO'IH9HHe He saHHMaeT 6on'i>we 3-5 

12 

• 

l 
\1 

I 
Ji 

f 
l 
J :~ ,, 

l 
! 

l 

il 

:I' 

l 
j 

·:) 
<I· 

MHHYT.' Onb!T o6pa6oTKR noxaaan, 'ITO Taxoe yTO'IHeHRe HMeeT CMbrcn nHWb JlnH qacTHbiX 

"cny'laea aecbMa 6on&WHX OTHoweHRA V MaKe. HanpHMep, s cnyqae ·cnexTpa a - Fe 2 0 3 
r 

YTO'IH9HH9 npRBOJlHT K HSMeHeHRIO WHpHH H BMUUHTYJl JlBYX U9HTpanbHbiX nHHHA ~pHMepHO 

Ha 10% 6ea H3MeHeHHH nnomaJleA, OcTSUbHble napaMeTpbl cnexTpa · H3MeHstiOTCH Ha senHqH

Hbl, npeHe6pe>KHMO MMble no Cp8BH9HIIIO ·C OWHOKSMH, no3TOMy B nOJl8BnHIOUI9M OOUbWHH

CTBe cnyqaeB o6pa60TK8 B9JleTCSI 093 YT~'Ili9HHH, 

PaccMOTpHM eme MeToJl pyqHoA o6pa6oTKH cnexTpoe. no rpa<jJHKaM MO>KHo onpeJ:Xe

nHTb HOMepa KSHSUOB, B KOTOpbiX HSXOJlSITCSI XapaitTepHb!9 TO'IKH cneKTpa (MSKCHMyM 

nornOU19HHH 0 ~onywHpHHS), .[lng Bbi'IHCU9HHH CKOpOCTell, COOTB9TCTBYIOUIHX 3THM KaHanaM, · 

MO>KHO HCnOUb30B8Tb Bblp8>K9HH9 (5) 0 OJlHSKO B HeM COJlep>KHTCSI H9H3B9CTH8SI B9UH'Illlla· 

¢. Kax y>Ke OTMe'lanocb· Bb!We, Haw annapaTypHbtA cnexTp cocTOIIT 113 JlByx aepxanbHO

CHMMeTpH'IHbiX 'ISCT9A H KS>KJlSSI xapSKTepHaSI TO'!KS B H9M,'BCTp9'189TCSI JlBS>KJlbl, JlOnyc

THM, ~ KaHanax i I H i 2 • 3TO UOSBOUS19T HCKniO'IHTb <jJasy 8H8UH38TOpa ¢ II HSXOJll!Tb 

HCKOMYIO CKOpOCTb no CneJlyJOWeA <jJOpMyne: 

v =- v 
MBKC 

• cos [a ( i 
1 

- i 
2 

) /2 ] . 

npH 3TOM Yll~OHO nOnb30B8TbCH TBOnllneA KOCHHyCOB BHJlB 

y(k) = -cos!!L 
2 

(8) 

CpasHeHHe py'liiOA o6pa6oTKH c' MawHHHoA noxasblsaeT, 'ITO nocneJlHSIH o6naJ:XaeT 

CUeJlyiOUlHMH npeHMYUI9CTB8MH: TO'IHOCTb 3H8'19HIIA napaMeTpOB nosbiWBeTCSI B 3-5 pas, 

nOMHMO 3HB'I9HHA napaMeTpOB, Bbi'IHCnHIOTCSI HBH6onee B9pOSITHBSI OWIIOKB H • B9UH'IHHB 
2 

X ' 

noK83biBBIOll.laSI cTeneHb cosMecTHMOCTH Bbl6paHHoll HBMH rHnoTeabl c sxcnepHMeHTanbHbiMH 

pesyn&TSTSMH .• HeKOTOpbiM H9JlOCTBTKOM MBWHHHOll o6pa60TKH SIBnsteTCSI paspb!B BO apeMe

HH M9>KJlY. OKOH'IBHH9M H3MepeHHH H nony,eHHeM pe3yUbTBTOB o6pa60TKH, JlOCTHrBIOWHA 

JlByx-Tpex JlHeA. 0JlHBKO nOCTOSIHHOe COB9pW9HCTBOBBHII9 Hawero H3M9pHTenbHOrO U9HTpa 

nossonsteT HBJl9SITbCH, 'ITO· 3TO Bp9MSI _YJlBCTCSI COKpaTI!Tb, 

: (B· s~KUIO'IeHHe "'BTOpbl C'IHTBIOT CBOHM npHSITHbiM JlOn~oM no6naroJlapHTb <P.n. WanH

po sa" nocTOSIHHbiR HHTepec K pa6o.Te, E.H. nH~enbH9p H A. H. CexHpHHB ·sa noMOWb npH ' . . . . . 
Hs~oT6sneHHH ycTSHOBKH, a TBK>Ke H.H. CHnHHa H H.H. Weno~uesa aa ueHHble .o6cy>KJle-

HHH ,sonpoCOB, CB.H38HHbiX C o6pa6oTKOA pesynbTBTOB. 
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Hhlll KO>Kyx; . 11 -. KonnaK; 12 .:... ynnoTHeaae BanbCoaa; 13 - reTTep; 

14 :_ CnJOAKHhle .OKHa; 15 - DOAOI"p9B8T9Db; 16 - repM8HH9Bhll! TepMOM9Tp, 
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Plic. 11. CxeMa neqH . .omt BhiCOKOTeMnepatypHhtx HaMepeHHlt •. 
1 - cnro.ollHhle OKHa; 2 - TepMonap<?, perynHpyromag TeMnepaTypy riequ; 
3 - T9pMOU8phl .Onll H3M9p9HHll T9MUepaTyphl oopaaua; 4 - HHKeneBb!lt UHnHH.Op; 
5 - oepHnnHe~h!e 3Kp8Hhl; 6 - Oopaaeu, 

/ 
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