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1 . B B E AEH VlE 

CT a6 1;ln bHOCTb p a60Tbl KaM ep b l C ynp aBnA eMbl MH TennOBblMH ueurpa-

MH / 11 B cvuiecr eeaaoa Mepe onpeaenaerca cTa 6 Hn bHocTblO napawer poa patio
't e~ CM eCH. KOTOPO ~ uanonaeua K aMepa. 3Ta c Ta6H nbHocT b TaK >Ke 3 aBHCHT OT aMnnH

TYA bl HMnynbca r eu ep ar o p a HMny n bc Hb lx Han p A>KeHHi1 (fVlH), na r aiourero K aMep y . 

Vl3-3 a 60n bwo~ A n l;lT enbHOCTH I;lM nyn bca B KaMepe C c aMowyHTHp o BaHHe M /2 1 3aBH

CHM OCTb ApKOCTH He crone p e3 K O Bb l p a>KeHa . K a K B K aMepe, Hcnon b3 YIO~e .:1 <pOp MH ' 

p OB K y Ha 6 n IOM nA .:1H 131 . VI ace >Ke AnA otiecnexeaaa cTa61;lnbHor o <PYH K llHOHH ' 

p OBaHHA KaMepbl napawer p 3TO T He06xOAH M O KOHTponHpOBaTb B npouecce Bce~ 

p a6 0 Tbi yCTaHOBKH. 

Cnenver OTMeTHTb. 'ITO B KaMepe C ynpa Bn AeM bl M H TennOB blMH lleHTpaM H 

~l Mnyn bc f Vl H a a aer H e perHcTpHp yeMylO H aMH acnsnuxv no rpexv '1acTHllbl , C03A a· 

BaA t enno as re lleH Tp bl o/ 4 1 C o n peA en eH Hb lMH na paeaerpawa : A aBneHHe M , Te M nepa· 

TYPO~, non ep e't Hbl M paaraepow, T eM H e M eHee 3TO aaaaer r eOM eTp H'I eCK He pa3Mepbl 

H orrra secxae napawerpu re nnoa oa HeOA Ho p OAHOCTH B r aa e, K OTopaA peracrpapv
eTCA Ha <pOTonneH K y npH nO MO ~H naaepaoro OCBe ~eHH A . 

3 aA ep >KKa B noaase asrcokceonsracro HM n ynbc a cv urecr eeauo onpeaenaer 
paafipoc n y 3b lpb KOB rpexa OTHOCHTenbHO TpaCKTopHH npoxona urea sa cr a us] . 
4eM 60n b w e 3Ta aaaepsoc a H ee HecTa6 HnbHOCTb , TeM 60n bw e p er Hc TpH pyeMbl .:1 

pasfipoc uearpoa nvasipsx oa. n o 3T 0 .:1 npH't HHe 3aACp>KKy f l'1H a He0 6 x OA HMO nO CTO' 

AHHO H ruiar ensao 1;l3 M ep ATb . 

Vl3ny 't eHl;le OT HMnynbcHo r o aaor uoro nasepa 15 1 Hc n o n b3 y eTcA AnA OCBe· 

~eH HA K aMepb l. VlMeHHO 3TOT CBe T rrper epneaaer pacceaaae Ha TennOBOM ueur pe, 
on peaenaa TeM caMblM co6cTBeHHO Ap K OCTb rpexa. VlHT eHCHBH OCTb CBeTa, Hc nycKae

Moro nasepow, 3aBHCHT OT BenH't HHbl nHTalO~e ro er o Ha n p A>KeHI;l A , CK Op OCTI;l llH P KY

n AllHH aso ra sepea naae p, a Ta K >Ke OT CKO POCTH llHp K y nAllHH KpaCHTe n A " Poaa
MHH -6>K" sepea KIOBeTY, Hcn o n b3 yeMy lO A n A TpaHC<po p M allHH CBeTa OT .\ = 337 HM 

A O .\ = 6 0 0 HM. AnA rn ofiansa or o K OHTponA H a Bb lXOAe nasepa vcrauoanea <pOTQ

A HOA . KO TOPbl.:1 xoarpona pver I;lHTeHCHB HOCTb H3ny'leHHA H 3aAep>KKY naaepa. 
ApKOCTb per acrpapvewsrx uear poa 3aMeTHO 3aBHCHT OT 3aAep>KKH HMnynbc

Horo H3ny'leHHA. HAy~ero OT nasepa. 3 TO onpeaenaer H BHAHM bl .:1 paajaep r aaoeor o 

n Y3bl p b K a . n 0 3TOM Y Mbl A On >KHb l <pHKCHpoBaTb He ronsxo aMnnHTYAY HMn y n bc a, 

HO TaK>Ke BenH'IHHy 3T0.:1 3aAep>KKH. OHa MO>KeT 6blTb B AHanaJOHe OT 10 0 HC AO 

2 MKC. 

B pabore K aMepbl cy~ecTBeHHb l M AB nAeTCA nOCTOAHCTBO rasoaoro COCTaBa 

Hcnonb3yeMo.:1 p a60'le.:1 CM eCH BO BpeM eHH. AnA KOHTponA ar oro napaverpa npe
A y c M o Tp eH He60nbwo.:1 finox C nponoPllHoHanbHblM C'IeT'tHKOM. 
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B AaHHOH pa60Te Onl1CblBaeTCA CI1CTeMa, C06paHHaR AnR KOHTponR YKa3aHHbiX 

napaMeTpoB KaMepbl, 11 npl1BOARTCR HeKOTOpble ee XapaKTepI1CTI1KI1. 

AnnAPATYPA 

AnR KOHTpOnA napaMeTpoB reHepaTOpa I1MnynbcHblX HanpA>KeHI1H (n1H) 

11 na3epa pa3pa60TaHa CI1CTeMa, ynpaBnReMaR I1HTenneKTyanbHblM KOHTponnepoM 

KpeHTa KM-OOl 16/. Ha PI1C. 1 npl1BeAeHa 6noK-cxeMa 3TOH CI1CTeMbl. 

B pe3ynbTaTe oT60pa HY>KHbIX C06blTI1H B KaMepe C nOMOll.tblO 6noKoB 6blCTPOH 

3neKTpOHI1KI1 cPoPMl1pyeTcA Tpl1rrepHblH I1MnynbC. 3TOT I1Mnynbc nocTynaeT Ha cne

u,l1anbHblH OAHOBI16paTOp (6nOKl1pOBKa) , KOtoPblH nOCblnaeT I1Mnynbc nOnO>KI1Tenb
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Puc. 1. 5 nOK-cxeM8 KOHTponbHoii cucreMbl. 
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HOH nonRpHOCTI1 Ha 6nOK 3anYCKa n1H (63r) 11 6noKI1pyeT co6cTBeHHbIH BXOA 

Ha I1HTepBan BpeMeHI1, He06xOAI1MblH AnR BOCCTaHOBneHI1R pa60Tocnoc06HOCTI1 

n1H 11 na3epa 11 nepe3apAAKI1 <!loToannapaTa. OAHOBpeMeHHO 6nOK BblAaeT Cl1rHanbl B 

YPOBHAX NIM Ha C'IeT'II1K I1MnynbcoB KC-018 / 7 1 
11 Ha BXOA "CTapT" BpeMR-aMnnI1TYA

Horo KOHBepTopa (BAK). Ocna6neHHblH I1Mnynbc C n1H nocTynaeT Ha cneu,l1anbHO 

pa3pa6oTaHHblH AnA AaHHOH CI1CTeMbl I1HBepTop-YAnl1HI1Tenb (Ltly) , KOTOPblH <!lOPMI1

pyeT ero B OTpl1u,aTenbHblH Cl1rHan, ocna6nAeT 11 YAnl1HAeT ero AO HeCKOnbKI1X MI1 KPO

ceKYHA. npl1Hu,l1nl1anbHaR cxeMa 6noKa Ltly npl1BeAeHa Ha PI1C. 2. OAHoBpeMeHHo B 

3TOM 6noKe <!l0pMl1pyeTcA nOrl1'1eCKI1H Cl1rHan, nocTynalOll.tI1H Ha BXOA "CTon" BpeMA

aMnnl1TYAHoro KOHBepTopa. 

LtlMnynbc Ha 3anYCK na3epa nocTynaeT C eMKOCTHoro Aenl1TenR rLtlH 'Iepe3 

Ka6enbHYlO 3aAep>KKy . Ltl3nY'l·eHl1e OT na3epa nOnaAaeT Ha <!lOTOAI10A Tl1na ROL-21 
(CPP) . Cl1rHan C <!lOTOAI10Aa nocTynaeT Ha BTOPOH I1HBepTop-YAnI1HI1Tenb. florl1'1e

CKI1H Cl1 r Han C 3Toro 6nOKa I1AeT Ha BXOA "CTon" BToporo BAK, a Ha ero BXOA "CTapf' 

npl1XOAI1T nOrl1'1ecKI1H Cl1rHan C nepBoro LtlY, 38Aep>KaHHbIH Ha Ty >Ke Benl1'1I1Hy, 

'ITO 11 Cl1rHan OT rLtlH K na3epy. PI1C_ 3 npeACTaBnAeT BpeMeHHblE xapaKTepl1CTI1KI1 

pa60Tbi 3neKTpoHHOH CI1CTeMbl. 

AHanoroBble Cl1rHanbl C I1HBepTopoB-YAnI1HI1TeneH 11 BpeMA-aMnnI1TYAHbIX 

KOHBepTopOB nocTynalOT Ha BXOAbl npeo6pa30BaTeneH 3apAA - KOA KA-OOl IBI . 
AnA ynpaBneHI1A pa60ToH 6noKoB KA-OOl 11 KC-018 11 YAo6Horo npeAcTaBneHI1R 

cneKTpoB I1CnOnb30BanaCb CI1CTeMa Ha OCHOBe MI1Kp03BM KM-OOl 19 1 , AnR KOTO

POH 6blna Hanl1CaHa nporpaMMa Ha A3blKe acceM6nepa AnA MI1KpOnpOu,eccopa In t el -

8080, pa60TalOll.taA B pe>KI1Me Al1anora C onepaTopOM . 
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Puc. 2. npUH~unu8nbH8R cxeMa 6noKa uHeepropa-ycunurenR. 
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80 BpeMR H860pa cneKTpoB 3aHOCHMbie 3Ha'leHHR BblBOARTCR Ha 3KP8H AHcn

neA B BHAe 4-x KonOHOK, a C'IeT'lHK KC-018, pa36noKHpoB8HHbl~ CHRTHeM CHrH8na ",1 II ... t 
C'IHTbIB8eT 06LUee KOnH'IeCTBO 3anycKoB CHCTeMbl BO BpeMA A8HHoro Ha60pa. npH HO' 

BOM Ha60pe OH O'lHLUaeTCA nOAa'le~ CHrHana C. 

Ha60p cneKTpoB npeKp8LUaeTcA npH nepenOflHeHHH OAHoro 1013 KaHanOB nH60 

no 3anpocy onepaTopa. 3aTeM nocneAHH~ MO>KeT Ha>KaTHeM COOTBeTcTByIOLUe~ KnaBH
"'-" _ t WH Bbl6paTb OAHH \113 nRTH pe>KHMOB: Ha60p cneKTpOB 3aHOBO ("8"), npOAOn>KeHHe 

---t Ha60pa cneKTpoB ("C") , Ha60p cneKTpa OT ra30Boro C'leT'lHKa ("G") , npOCMOTP 

Bbl6paHHOrO cneKTpa Ha 3KpaHe ("D") , pacne'laTKa ("P") Bb.16paHHoro cneKTpa 

-- Ha Auny DZM-180. AnA 3KOHOMHH BpeMeHIiI (101 6YMarH) npocMoTP (pacne'laTKY) 

r-----rr-------------------- t 
cneKTp8 MO>KHO Ha'laTb C nlO60ro KaHana, HOMep KOToporo npeJlBapHTenbHO 3anpa

WMBaeTCA y onepaTopa. 

AnA KOHTponA nOCTORHCTBa co- A.. t 
CTaBa ra30BOH CMecH B CHCTeMY Ha, 250 

nonHeHHA KaMepbl BKnlO'leH He60nbwo~ _ t 
UHnHHAPH'lecKHH nponopUHOHanbHblH 

( . , C'IeT'lHK, 'lepe3 KOTOPbl~ npOKa'lHBaeTCA 200 

rnOB8R CMeCb, 3anonHAIOLUaA KaMepy. 

~. _ t 8 C'leT'IMKe YCTaHOBneH nOCTORHHbl~ 

a -HCTO'lHHK Pu 239 . 
150 

l= n -
AnR Ka>KAO~ pa60'le~ CMecH npH 

onpeAeneHHoM HanpA>KeHHH CHHMaeTCA 

cneKTp cHrHanoB, nocTynalOLUHx OT 
100 t 

3Toro C'leT'IHKa. TaKHM 06pa30M, AnA~ - t 
BbI6paHHO~ CMeCH onpeAenAIOLUMMM na

3 paMeTpaMH ABnRIOTCA BenH'lHHa nHT8IO1
LUero HanpR>KeHHR 101 cj:IopMa cneKTpa.- t1°1--------~~~t--=~~inl---------------------------

so 

CHrHanbJ OT C'leT'IHKa '1epe3 npeA

YCHnHTenb HAYT Ha 6nOK KA-001, 06
-0 1 .111 .. - t cny>KHB8eMbl~ BblweYKa3aHHO~ npo

60 70 10 90 100 NkOlGAQ 

rpaMMo~, KOTopaA Ha6HpaeT cneKTp, 


8 38TeM BblBOAHT ero . Ha AHcnne~ HnH Puc. 4. CneKrp, nonyyeHHblU or za3060Z0

121 l , • tr--':;:A Auny (pHC. 4) . nponopquoHanbHOZO CyerYUKa. 

131 y • t 
3AKnI04EH~E 

Ha pHc.5 nOKa3aHa KanH6poBO'lHaA KPHBaA 38BHCHMOCTH aMnnHTYAbl BbICOKO
Puc. 3. BpeMeHHaR ouazpaMMa p a60rbl KOHrponbHou cucreMbl: 1 - uMnynbc C 63r, 

BonbTHoro HMnynbca npH pa3nH'IHblX HanpR>KeHHAX 3apAAKH r~ H. Ha pHc.6 npeACTaB
2 - uMnynbc C rUH, 3 - CUZHan "crapr" onR BAK-1, 4 - CUZHan "cron" onR BAK-1, 

neHbl THnH'IHble cneKt pbl aMnnHTYAbl 101 38Aep>KKH HMnynbc8 r~H 101 na3epa. Ha pHc.7
5 - CUZHan "nycK" onR 3~n·1, 6 - CUZHan C 6blxooa BAK-1 , 7 - CUZHan C 6blxoOa 

nOKa3aHbi ABe cj:IoTorpacj:lHH TpeKOB B KaMepe npH pa3nH'IHbIX BenH'lHHaX 3aAep>KeK
UY-1, 8 - uMnynbc C ROL·21 , 9 - CUZHan "crapr" OIfR BAK-2, 10 - CUZHan "cron" 1 


r~H . ~3 3THX cPoTorp8cj:1H~ XopoWO BHAHO, 'lTO BenH'lHHa 101 P836poc pacC8HB8IOLUHX
onR BAK-2, 11 - CUZHan "nycK" onR 3~n-2, 12 - CUZHan C 6blxooa BAK-2, 13 

ueHTpoB 3H8'1HTenbHO OTnH'IatOTCA APyr OT Apyra. 8 cny'lae 60nbwHx 3aAep>KeK ueHTp 
CUZHan C 6blxooa UY·2. 

60nbwe B AHaMeTpe 101 CHn bHee pa36pocaH OTHOCHTenbHO nepBH'lHO~ TpaeKTOpHH. 
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Puc. 5. Kanu6poeOYHaR KpUeaR 
3aeUCUMOCTU aMnnuTYGbl eblCO
KoeonbTHOZO uMnynbca OT Ha
npR)I(eHUR 3apRGKU rUH, 

~~ Puc. 6. TUnUYHblU cneKTp aMn
nUTYGbl U 3aOep)l(KU rUH U na
3epa : a  aMnnuTYGa rUH, 0 

3aOep)l(Ka rUH, e - aMnnUTY
Ga uMnynbca na3epa, z
3aOepMKa uMnynbca na3epa. 

5 

I I 

Ol.-j j 150 200 Nkolo<OlloAA j 
~ 

100 

50 

o 

A t 

50 

2 5 

o 
6 

!i 
I I 
~ - 6 ::1.3'10

L

a) 

100 

50 

0) 

_I----I---!G' =1. 6 % 

I 

~ 
r--..,..l..,.-~---~._S-,-=-~__.. a~ ...-' , . 

150 155 160 NkuH()II'l lS5 160 165 NkoHOi\O 

A 

e) lao 
Z ) 

6=0.9% 

50 

19:' 200 
'---r '"":"=7 .. 0 I......,t! , .,.J i i '. . -

NkClHOAO 21 ~ 220 225 N kOHoAa 

Puc. 7. (/JoTozpa¢uu TpeKoe yacruq npu pa3nUYHbiX eenUYUHaX 3aOep)l(eK.' a -
T = 700 HC, 6  T = 1 MKC. 

B 3aKIlIO'leHl-1e aBTopbl 6IlaroAapAT B.A.naHIOWKI-1Ha 3a C03AaHI-1e 6noKa ynpaB

neHI-1A !PoToannapaToM. A.Bacl-1neBa 3a nOMOLl.lb B HanaAKe 1-1 nOArOTOBKe nporpaM

Mbl 1-1 A.H .CI-1HaeBa 3a nOAAep)f(KY AaHHoi1 pa6oTbl . ABTOPbl TaK)f(e 6IlaroAapAT 

IiI.M.npoxopua 3a nOMOLl.lb B C03AaHI11-11-1 HaIlaAKe 6noKoB 3IleKTpOHI-1KI-1. 
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