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MHKPOTPOH 3TO· UHKRH4eCKH8 ycKOPHTeRb 3ReKTOPOHOB, 

ITQ3BOR.l!DmH8 ITORy4aTb BUCOKOHHTeHCHBHUe ITY4KH 7-KBaHTOB H 

He8TPOHOB, KOTOpue WHPOKO HCITORb3 YDTC.11 .llR.11 Ha Y4HUX H ITPHKRa.llHUX 

HCCRe.llOBaHH8/l/, 

nocKORbKY MHKPOTpOH .IIBR.119TC.II . .llOCTaTO4HO CROlKHUM HHJKeHepHUM 

coopyxceHHeM,, ITO.llrOTOBKa KBa.JlHqJHUHPOBaHHOro 3KCITRyaTaUHOHHOro 

rrepcoHaRa 3aHHMaeT . B 3aBHCHMOCTH OT KBaRHqlHKaUHH crreuHaJJHCTa OT 

HeCKORbKHX Mec.11ueB .llO ro.lla, . 
. nR.11 COKpameHH.11 CPOKOB o6y4eHH.11 H ITOBUWeHH.11 3qJqJeKTHBHOCTH 

,'' . . 

6uiw peweHo. Ha 

MHKPOKOMITbDTepa; : COBMeCTHMOro c IBM PC XT/AT c 640 i<6a8T RAM, 

r'paqJH4eCKHM .llHCITReeM cpe.llHero pa3 peweHH.11, .llHCKOM TH IT a "BHH4ecTep '.' 

H orrepauHoHHo8 CHCTeMo8 DOS· 3.3 HRH Burne, 

iBTOMaTHiHPDBaHHOe pa6o4ee MeCTO (APM) orrepaTopa MHKPOTPOHa MT-25, 
; 

CO3.llaHHOro B na6opaTOPHH .11.llePHUX peaxun8 O~HH. 

KOHUeITUH.11 pa3pa6aTUBaeMoro APM H ero OCHOBHHe cpyHKUHH 

paccMaTpHBaDTC.11 B .llaHHOM coo6meHHH. 

1. ,nPHHUHITHaRbHa.11 cxeMa MHKPOTPOHa MT-25 

MHKPOTP0~/
2

/ .IIBR.lleTC.11 UHKRH4eCKHM ycKOPHTeReM 3ReKTPOHOB C 

ITOCTO.IIHHUM BO ' BpeMeHH MarHHTHUM ITOReM, ITOCTO.IIHHO8. qacTOTO8 

ycKop.11Dmero H nepeMeHHo8 KpaTHOCTbD 

npHHUHITHaRbHa.11 cxeMa H pa3MemeHHe MHKpOTPOHa ITOKa3aHU Ha PHC.1,2. 

9neKTPOHU o6pamaDTC.II B KaMepe, ITOMemeHHO8 B 3a3op 

3neKTpOMarHHTa, MHOrOKpaTHO. ITPOXO.ll.11 }'CKOP.l!DmH8 pe3OHaTOp, B 

~OTOpOM OHH rroRy4aDT TaKo8 IlPHPOCT 3HeprHH, 4TO rrepHO.ll o6pa~eH~.11 

H3MeH.11eTC.II Ha BeRH4HHY, paBHYD HRH KPaTHYD rrepHO.llY YCKOP.l!Dmero 

HaITp.!!JKeHH.11. 
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1-reHepaTop, 2-TpaHccj)opMaTop nma BOJJH, 3-cj)a3oBpamaTeJJh, 
4-KBapueBoe CTeKJJO, 5-cj)eppHTOBl1H BeHTHJJh, 6-BOJJHOBd,UHaH BCTaBKa 
,llJJH IlO,llKJIKl,qeHHH MarHHTOPa3pH,llHOro Hacoca, 1-1,prHHTOpa3pH,llHl1H 
Hacoc, 8-BOJIHOBO,llHaH BCTaBKa ,llJJH IlOBOPOTa Ha 90 csq MOIUHOCTH, 
9-BOJJHOBO,llHaH BCTaBKa ,llJIH KpenJJeHHH pe3oHaTopa, 10-pe3oHaTOP, 
11-3JJeKTPOMarHHT, 12-MarHHTopa3pH,llHl1H Hacoc, 13-06MOTKa MarHHTa, 
14-30H,ll ,llJIH H3MepeHHH TOKa 3JJeKTPOHOB, 15-30H,ll ,llJJH nepeMeIUeHHH 
KaHaJJa Bl1BO,lla nyqKa, 16-KaHaJJ Bl1BO,lla nyqKa, 17-BUBO,llHOH naTpy6oK, 
18-nOBOPOTHUH MarHHT. 

PHC. 1. ITPHHHUHTIHaJJbHaH cxeMa MHKPOTpoHa, IlOJJyqeHHaH 

Ha 3KpaHe 3BM BO BpeMH HCilOJlb30BaHHH APM MHKpOTPOHa. 

KaMepa MHKPOTpoHa H3rOTOBJJHeTCH H3 MeTaJJJJa. He o6JJa,UaKlIUero 

MarHHTHl1MH CBOHCTBaMH, H HMeeT cj)opMy KOJJbUa/ 2 / B nocJJe,llHHX 

KOHCTPYKUHHX MHKPOTpOHOB BaKyyMHaH KaMepa OTCYTCTByeT, a ee POJJb 

Bl1IlOJJHHKlT 3JJeMeHTl1 3JJeKTpoMarHHTa. 

JlJJH noJJyqeHHH Bl1COKoro .BaKyyMa 

HCilOJJh3YKlTCH ,llBa 

ITpe,uBapHTeJJbHl1H 

MarHHTOpa3pH,llHl1X 
-3 BaKyyM ( 10 

cj)opeaKyyMHoro Hacoca. 

2 

HJJH 

Top) 

(10-6 Top) B 

Typ6oMdJJeKyJJHPHl1X 

C03,UaeTCH C 

KaMepe 

uacoca. 

IlOMOlllbKl 

l 
'i 

( 
'I 
.i 

I 
I 

J 
i:' 

o(lL,-

1-ny JlbT ynpaBJJel!HH, 2-CTOHKa c HCTOqHHKaMH IlHTaHHH, 3-WKacjJ 
aBTOMaTHKH, 4-csq ~reHepaTop, 5-Mo,uyJJHTOP, 6-TIOBOPOTHl1H 'MarHHT, 
7-KBa,upynOJJbHUe JIH1!311, 8-KoppeKTHPYJOIUHe Marl!HTl1, 9-rpacj)HTOBl1H 
3aMe,llJJHTeJJb HeHTPOHHoro Kal!aJJa, 10-JJOKaJJbHaH 3aIUHTa raMMa-KaHaJJa, 
11-3JJeKTPOIIOBO,lll1. 

PHC. 2. CXeMa pa3MeIUeHHH MHKPOTPOHa, noJJyqeHHaH 

Ha 3KpaHe 3BM BO BpeM« HCil0Jlb30BaHHH'APM MHKPOTPOHa. 

OCHOBY csq•CHCTeMl1 COCTaBJJHeT reHepaTop MarHeTpOHHOro THna, B 

KOTOPOM HCil0Jlh3yeTCH MarHeTpOH C nepec:TpaHBaeMOH tiaCTOTOJ:i. 

rrepe,uaqa Bl1COKoqacTOTHOH MOIUHOCTH B pe30Ha'rop ocymecTBJJHeT"cn no 

BOJIHOBO,lly npHMoyroJJbHOro ceqeHHH. 80JJHOBO,llHl1H TpaKT COCTOHT H3 

CJJe,uyKlIUHX 3JJeMeHTOB: · 

- TpaHccj)opMaTopa THna BOJJH ,UJJH nepexo,ua OT KpyrJJoro ceqeHHR 

MarHeTpoHa Ha npHMoyroJJbHOe ceqeHHe BOJJHOBO,ua; 

cj)a3oBpamaTeJJH 

KOJJe6aHHH; 

',llJJH pery JJHPOBKH cj)a311 .· Bl1COKoqacTOTHl1X 

- cj)eppHTOBoro 

C pe30HaTopaJ; 

BeHTHJJH ){JJH pa3BH3KH reHepaTopa H Harpy3KH 
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- Tpex BOnHOBOJlHUX BCTaBoK: nnR nonKnl()qeHHR MarHHTOpa3pRJ1HOro 

Hacoca; nnR noaopoTa Ha 90° CBl! •MOlllHOCTH; nnR Kpennemrn 

pe3oHaTopa; 

- KBapueaoro CTeKna, 'OTJ1enRl()ll18ro BaKyyMHYI() qacTb BOnHOBOJla OT 

BOnHOBO}la, HaXOJlRlllerocR non aTMOc¢epHUM naaneHHeM. 

B MHKPOTPOHe HCnOnb3Yl()TCR .,P830HaTopu JlBYX peJICHMOB ycKopeHHR 

(nepaoro H BToporo) .· OHH' H3rOTaBnHBal()TCR H3 uenoro KycKa 

6eCKHCnoponHoA MSJlH H HMSl()T CDSMHYI()_ KPUWKy. Kopnyc H KPUWKa 

pe3oHaTopa oxnaJICnal()TCR aonoA. 

B KaqecTae 3MHTTepa 3neKTPOHOB Hcnonb3YSTCR TepMOKaTOJl 

npRMoro HaKana. 

Buaon ycKopeHHUX 3neKTPOHOB C op6HTU 3a npenenu MHKPOTPOHa 

npOH3B0JlHTCR C nOMOlllbl() MarHHTHOro HaKana, KOTOPUA MOJICST 

ycTaHaBnHBaTbCR Ha op6HTy C noMOlllbl() cneuHanbHoro 30H}la. 

H3MepeHHe TOKa Ha op6HTax ocymecTBnReTCR }laTqHKOM, 

ycTaHOBneHHllM Ha npyroM nOJlBHlICHOM 30H}le. 

nocne BllBO}la 3neKTPOHHoro nyqKa H3 MHKPOTPOHa OTKnomrnmHA 

MarHHT HanpaanReT ero B O)lHH H3 Tpex 3neKTPOHOBOJlOB. Ha KalICJlOM H3 

3neKTPOHOBOJ10B HM88TCR no nape KBanpynonbHUX 'nHH3 }lnR ¢oKyCHPOBKH 

BllB8Jl8HHOro nyqKa H KOPPSKTHPYl()lllHA MarHHT, no3B OnRl()lllHA 

perynHpoaaTb nonoJICeHHe nyqKa B aepTHKanbHOA nnOCKOCTH. 

JlnR nonyqeHHR nyqKQB raMMa-KBaHTOB HnH HeATpOHOB ycKOpeHHUe 

3neKTPOHll HanpaanRl()TCR Ha TOPM03HYI() MHWSHb H3 TRJICenoro Me Tanna, 

KOTopaR OJlHOBpeMeHHO cnyJICHT naTqHKOM JlnR H3MepeHHR TOKa 

3neKTPOHOB, 

Bee onepauHH no ynpaaneHHI() MHKPOTpoHoM, nonroToBKe era K 

3anycKy H KOHTPOJlb 3a COCTORHHeM CHCTeM ynpaaneHHR, 

ycKopeHHR o.cymecTanRl()TCR c nynhTa ynpaaneHHR. 

2. nocnenoaaTenhHOCTb neAcTBHA onepaTopa npH 3anycKe, 

3KCnnfaTaUHH H BllKnl()qeHHH MHKPOTPOHa 

peJICHMOM 

PelICHM, pa60Tll, MHKpOTPOHa MT~25 onpenenReTCR ~HeprtteA, JlO 

KOTopoA HYJICHO ycKOPHTb 3neKTp0Hll IE) H THnOM H3nyqeHHR (7-KBaHTU, 

HeATpOHll, 3neKTPOHll). 3TH naHHlle, a TaKJICe apeMR 3KCn03HUHH 

3aJlal()TCR onepaTopy MHKPOTPOHa 3KcnepttMeHTaTopoM,H 3anaqa onepaTopa 

o6ecneqttTh HX nonyqeHHe. Ha pttc. 3 noKa3aHu ¢tt3HqecKtte napaMeTpu 

,.J 

MHKPOTPOHa MT-25. 

- MaKCHManbHOe qHcno op6HT 26 

- MaKCHManbHaR 3HeprHR ycKopeHHllX 3neKTpOHOB 25 M3B 

- CpeJIHHA TOK ycKopeHHUX 3neKTPOHOB 20 MKA 

- JlnHTenbHOCTb HMnynbca nyqKa 3neKTPOHOB 2.5 MKC 

- l!acToTa nocunoK 

- Buxon raMMa-KBaHTOB 

- noTOK 6UCTPUX HeATpOHOB 

- nnoTIIOCTb nOTOKa TennOBUX HeATPOHOB 

400 ru 
10

14 
I/ceK 

1· 1012 I/ceK 

1:109 HeATp/ceK.CM
2 

- J{Hana30H perynHpOBKH 3HeprHH ycKOpReMUX 

3neKTPOHOB 10-25 M3B 

- TTOTpe6nReMaR 3neKTpttqecKaR MOlllHOCTb 20 KBT 

DOJIRHOe, D03llYW!IOe - oxnaJKJ1e11He , 

PHC. 3. ~H3HqecKHe napaMeTpU MHKPOTpOHa MT-25, nonyqeHHUe 

Ha 3KpaHe 3DM DO apeMR HCTTOnb30BaHHR APM MHKPOTPOHa. 

Ha HaqanhHOM 3Tane nonroToBKH K pa6oTe onepaTop onpenenReT 

HOMep op6HTU C N) , c KOTOPOA HYJICHO 

HYJICHYI() aenttqHHY TOKa 3neKTPOMBrHHTa 

MarHHTHoro nonR ycKopHTenR. KaK 

BUBeCTH 3neKTPOHHUA nyqoK H 
'I 

( I
3

MH), onpenenl()lllYI() 3Haqe1rne 

npaattno, onepa-rop nonh3yeTCR 

HOMOrpaMMaMH, noKa3UBal()lllHMH 3BBHCHMOCTb 3HeprHH E OT HOMepa op6HTU 

NH HHllYKUHH MarHHTHoro nonR B (HnH cttnu TOKa B o6MOTKax 1)/l/ 

3aTeM OH npo0epReT no 3anttcRM a JICypnane,npoaonttnacb ntt nocne 

nocnenHero 

pe30HaTopa 

ceattca 3BMeHa pe3oHaTopa 

HnH MBrHeTpOHa ' Tpe6yeT 

pe30HBHCHYI() qaCTOTY pe30HBTOpa. 

HJIH MarHeTpOHa. 3aMeHa 

ltaCTPOiiKII MarHeTpoHa Ha 

Ecntt TaKoro pona 3aMeH He 6uno, TO OH HaxonttT B JKY pHane 

3HaqeHHR acex aenttqHIJ, KOTopue eMy HYJICHO 6yneT ycTallOBHTb HB 

H3MepHTeJlbHUX nptt6opax. 

Ha 3TOM nonroTOBHTenbHUA 3Tan pa6oTU 3aaeprnaeTCR. 

3anycK MHKPOTPOHa. 

nocne aunomieHHR PRJlB nocnenoaa-renhHUX onepa1rnA, 

pernaMeHTHpyeMUX COOTDeTCTBYl()lllHMH HHCTPYKUHRMH no oxpaue Tpyna H 

-rexHttKe 6e3onacttocTH, onepaTop neAcTsyeT no cnenyl()meA cxeMe: 
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1. BKJJJOtJaeT BOllHHOe OXJJaJKJieHHe H npoBepHeT llaBJJeHHe BOllbl B 

eHeTeMe. 

2. TToJJytJaeT Tpe6yeMUl! BaKyyM B KaMepe MHKPOTPOHa H BaKyyM_HOH 

tJaeTH BOJJHOBOllHOro TpaKTa. 

3. BKJJJOtJaeT npeo6pa30BaTeJJb BTTR-50. 

4. YeTaHaBJJHBaeT HanpHJKeHHe paBHUM 220 BOJJbTaM. 

5. BKJJJOtJaeT BeHTHJJHTOP n-01. 

6. BKJJJOtJaeT HaKaJJ JJaMn MOJIYJJHTopa H reHepaTopa. 

7. TTpoBepHeT TOK HaKaJJa MarHeTpOHa. 

8. BKJJJOtJaeT KHOnKy "3M~. B~BOB". 

9. BKJJJOtJaeT npH6opu KOHTPOJJH: oeuHJJJJorpa¢, aMnepBOJJbTMeTp, 

HHTeprpaTop TOKa H ll03HMeTpHtJeeKHe npH6opu. 

10. · YeTaHaBJJHBaeT HYJKHUH TOK B o6MOTKax 3JJeKTPOMarHHTa 

( I3MH). 

11. YeTaHaBJJHBaeT pa60tJHl! peJKHM TOKa HaKaJJa KaTOlla (IK). 

12. YeTaHaBJJHBaeT Tpe6yeMue 3HatJeHHH TOK a B o6MOTKaX 

KBaJipynoJJbHUX JJHH3 eOOTBeTeTByJOmero 3JJeKTPOHOBOJia (Inl' In2). 

13. HaeTpaHBaeT KOppeKTHpyJOmHl! MarHHT 3JJeKTPOHDBOlla, 

yeTaHaBJJHBaH.BeJJH'IHHY TOKa Bera 06MOTKe. 

14. YeTaHaBJJHBaeT HYJKHOe 3HatJeHHe TOKa 3JJeKTPOMarHHTa. 

¢eppHTOBOro BeHTeJJH (!3M¢). 

15. HaeTpaHBaeT KaHaJJ BUBOJia nytJKa Ha eoOTBeTeTByJOmyJO op6HTY 

(HJJH Tpe6yeMyJO 3HeprHJO nytJKa). 

16. noene BunonHeHHH Beex 3THX onepauHl! onepaTop nepeBDJIHT 

PYtJKY MeXaHHtJeeKoro 3a3eMJJHTeJJH B MOllYJJHTOpe B pa6otJee ITOJJOJKeHHe, 

YllaJJHeT JJJOJiel! H3 3aJJa MHKpOTPOHa. 

17. YJiaJJHB JJJOJiel! H3 3aJJa H 3aKpUB JIBepb B Hero, onepaTop 

nepeXOllHT K nyJJbTY ynpaBJJeHHH H Bee JiaJJbHel!rnHe onepaQHH BUITOJJHHeT 

TOJJbKO e era noMombJO. 

18. OnepaTop KHOITKOH "CHPeHa" BKJJJOtJaeT 3BYKOBOH eHrHaJJ, 

i:ipeJiynpeJKJiaJOmHl! nepeoHaJJ o HatJaJJe yeKopeHHH. 

· 19. BKJJJOtJaeT "BueoKoe HanpHJKeHHe" Ha MarueTpou, KOIITpOJJHPYH 

HPH 3TOM TOK aHOlla MarHeTpOHa (I). IlpH HaJJHtJHH npo6oeB HOBTOpHeT . a . 
3Ty onepaUHJO ueeKOJJbKO pa3. noeJJe JIOeTHJKeHHH yeTOHtJHBOH pa60TU 

MarHeTpoHa yneJJHtJHBaeT Ia llD HatJaJJa yeKopeHHH 3JJeKTPOHOB. . 

8 pe3yJJbTaTe ~UHOJJHeHHH yKa3aHHUX onepauHl! eHeTeMa BKJJJO'leHa, 

yeKopeuHe HlleT, H onepaTopy oeTaeTeH npoBepHTb, eoOTBeTeTByeT JJH 
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BeJJHtJHHa TOK a 3JJeKTPOHOB_ ua TOPM03HOH MHilleHH Tpe6oBaHHHM 

npOBOllHMOro 3KenepHMeHTa H, eeJJH Jia, npHrJJaeHTb ¢H3HKa pa6oTaTb. 

Paee~oTpennaH noeJJeJIOBaTeJJbHOeTb Jiel!eTBHH OTHOeHTeH K eJJytJaJO, 

KOrJia Bee Tpe6yJOmHeeH JIJJH pa6oTu BeJJHtJHHU 6unH onpeJieneHu 3apauee 

H onepaTopy HYJKHO JJHillb yeTaHOBHTb HX B onpeJieJJeHUOH 

noeneJioBaTeJJbHoeTH ~ npoBePHTh napaMeTpu nonytJeHHoro nytJKa. 

OJIHaKo B peaJJbHOH npaKTHKe •Bee o6eTOHT ropa3JIO eJJOlKHee H 

yKa3aunaH · exeMa ue BeerJia MOJKeT 6UTb peaJJH30BaHa .. 3TO B nepByJO 

otJepeJib eBH3aHo e TeM, 'ITO TaKHe 3peMeHTU,KaK pe30HaTOP, 3MHTTeP 

3JJeKTpOHOB H MarHeTPOH, HMeJOT orpaHHtJeuuul! epoK enyJK6U H HX 

riPHXOllHTeH nepHOllHtJeeKH 3aMeHHTb. 8 3THX eJJytJaHx MOlKeT MeHHTbeH H 

qaeToTa pe3011aTopa, H TOrJia _ITOll Hee Heo6XOllHMO noJieTpOHTb qaeTOTY 

reuepaTopa; ·. 8 MH_KPOTPOHe·. _HenOJJb3YJOTeH pe3oHaTopu llBYX . pelKHMOB 

yeKopeHHH, KOTopue OTJJHtJaJOTeH yeJJOBHHMH HUlKeKUHH 3JJeKTPOHOB B 

pe30HaTop. XapaKTep uaeTpOl!KH . yexopHTeJJH llJJH o6oHX peJKHMOB 

yeKopeHHH OllHHaKOB. OITUTHUH onepaTOP pernaeT 3TY 3aJiatJy JIOeTaTOtJHO 

6ueTpo. T. K. OH 3HaeT niipaMeTpU pe30HaTopa H eoOTBeTeTByJOmHe HM 

qaeToTu reHepaTopa. 

KpoMe Toro, HeJJb3H HeKJJJOtJHTb H B03MOlKHOeTb OillH60K onepaTop~ 

npH BKJJJOtJeUHH'MHKPOTPOHa. B 3THX enytJaHX OITUTHUH onepaTop 6ueTpO 

HaXOllHT npHtJHHY H yeTpaHHeT ee. TipeJIITOJJOJKHM, HanpHMep, 'ITO ·rrytJOK 

3JJeKTPOHOB ue rrorraJiaeT ua TOPM03HYJO MHilleHb. npHtJHH, no KOTOPUM 3TO 

MOJKeT- npOH30HTH, ueeKOJlbKO. 3Jieeb BalKHO 3HaTb HaH60JJee BepOHTHUe H 

rroeJJeJIOBaTeJJbHOeTb, B KOTOPOH HYlKHO HeKaTb OWH6Ky. 3TO MOJKeT 6UTb 

H3-3a IlOTepH rryqxa B BaxyyMHOl! KaMepe, HeTOtJHOH yeTaHOBKH KaHaJJa 

BUBOlla, HesepHol! yeTaHOBKH TOKOB B HOBOPOTHOM HJJH KoppeKTHPYJOmeM 

MarHHTaX, KBanpynoJJbHUX JJHH3aX. BJJH· Toro, 'IT06U MHHHMH3HPOBaTb 

BpeMH noHeKa npHtJHHU noTepH nytJKa ua MHilleHH, orrepaTOP eHatJaJJa 

llOJJJKeH npoBepHTb HOKa3aHHH eOOTBeTeTByJOmHX rrpH6opoB, TOKH KaTOJia H 

aHOlla, TOK MarHHTa MHKPOTPOHa H nosopoTHOro MarHHTa, TOKH 

KsanpyrroJJbHUX JJHH3 H xoppeKTHPYJOme8 o6MOTKH H TOJJbKO y6eJIHBillHeb' 8 

TOM, 'ITO see OHH yeTaHOBJJeHU npaBHJJbHO, HatJaTb llBHraTb KaHaJJ 

BUBOJia. TaKOBU llOJJJKHU 6UTb ne8eTBHH _OITUTUDro orrepaTopa, 

[IQ380JJHJOmHe MHHHMYMOM yeHJJHH no6HTbeH pe3yJJbTaTa. 

Eme 6oJJee eJJOlKH08 HBJJHeTeH 3allatJa HaeTp08KH MHKPOTpoHa Ha 

pelKHM, KOTOpU8 peaJJH3yeTeH Bnepsue. 

TaKHM o6pa30M anropHTMH3HPYH neHTeJJbHOeTb onepaTopa, B era 
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ne8eTBHHX MOXHO BUnenHTb enenyJOmHe 3Tanu~ 

- noHeK HYXH08 HHcjJOpMaUHH B xypHane 3KenepHMeHTa, B KOTopu8 

3aHOeHTeH HHcjJOpMaUHH O Ka~OM eeaHee pa6oTU yeTaHOBKH e yKa3aHHeM 

peXHMa pa60TU H noKa3aHHHX H3MepHTenbHUX npH6opOB, BpeMeHH pa6oTU, 

a TaKxe BpeMH 3aMeHu Tex HnH HHUX y3noB; 

- noenenoBaTenbHOeTb BUnonHeHHH xeeTKO pernaMeHTHPOBaHHUX ' 

onepaUH8 no nonroTOBKe y3noB MHKPOTPOHa K 3anyeKy, BKnKJqeHHJO 

o6opynoBaHHH, nonyqeHHJO nyqKa 3neKTPOHOB H BUBony ero Ha MHWeHb; 

HaeTp08Ka y3noB MHKPOTP~Ha Ha pa6oqHe peXHMU, BKnKJqag 

non6op napaMeTpOB H npoBepKy nonyqaeMux pe3ynbTaToB; 

- noHeK H yeTpaHeHHe npHqHH OTKa30B B pa6oTe o6opynoBaHHH. 

HexonHUMH naHHUMH nnH BUnonHeHHH 3THX pa6oT HBnl!eTeH 

HHcjJopMaUHH o napaMeTpax eHeTeMu, nonyqeHHaH B xone npenunymHx 

3KenepHMeHTOB, H napaMeTpU nyqKQB KaK Ha 3aKnJOqHTenbHOM 3Tane, TaK. 

H Ha npenweeTByJOmHx eTanHHX npoueeea yeKopeHHH. 

cnenyIOmHe warH onepaTopa eBH3aHu_ e KOHTponeM 3a pa6oTofi 

yeTaHOBKH Hee BUKnKJqeHHeM. 

KOHTponb 3a pa6oT08 yeKOPHTenH B xone npoBeneHHH 3KenepHMeHTa 

B oeHOBHOM oeymeeTBnHeTeH 3KenepHMeHTaTOPOM. ~anaqa onepaTopa -

nepHonHqeeKH npoBePHTb noKa3aHHH oeHOBHUX npH6opoB H B enyqagx 

BUHBneHHH HeHenpaBHOeTea HnH "noTepH" nyqKa HafiTH H yeTpaHHTb 

npHqHHU, npenHTeTBYJOmHe HOpManbH08 pa6oTe yeTaHOBKH. 

noene 3aBepweHHH 3KenepHMeHTa onepaTop BUKnJOqaeT MHKPOTPOH B 

nopnnKe, o6paTHOM BKnJOtteHHJO. 

noene 3Toro, enyeTH 15-20 MHHYT, onepaTop oeMaTpHBaeT 

pa3pyweHHH H necjJopMaUHH o6opynoBaHHe, npoBepHeT OTeyTeTBHe Teqe8, 

y3noB MHKPOTPOHa. Bee 3aMeqeHHUe HenoeTaTKH B pa6oTe, 

HeHenpaBHOeT~ H T.n. 3aHOeHTeH B xypHan 3KennyaTaUHH nnn npHHHTHH 

Heo6xonHMUX Mep no Hi yeTpaHeHHJO, 

PaeeMoTpeHHaH Burne noenenoBaTenbHoeTb nefieTBHfi onepaTopa 

npeneTaBnHeT eo6o8 ~nHeaHHe MonenH yeTaHOBKH, 

TPH pexHMa pa6oTu onepaTopa: 

B KOTOPOH B03MOXHU 

- noBTopeHHe onHoro H3 npenunymHx 3KenepHMeHTOB, ~orna Bee 

HYXHUe 3HaqeHHH napaMeTpOB 6epyTeH H3 xypHana 3KennyaTauH·H; 

- noBTopeHHH onHoro H3 npenunymHx 3KenepHMeHTOB, noene 3aMeHu 

onHoro HnH HeeKOnbKHX 3lleMeHTOB, Korna Tpe6yeTeH HaeTpofiKa 

eHeTeMu; 
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- HaeTp08Ka yeKOPHTenH Ha HOBU8 3KenepHMeHT HnH peXHM pa60TU, 

KOTOPUH He 6un paHee peanH30BaH. 

3. Ha3HaqeHHe H ¢YHKUHH ABTOMaTH3HPOBaHHoro 

Pa6oqero MeeTa !APM) MHKPOTpOHa MT-25 

OCHOBHOe Ha3HaqeHHe APM MT-25 - o6eeneqeHHe pa60TU onepaTopa 

MHKPOTPOHa Ha YPOBHe BUeOKOKBanH¢HUHPOBaHHoro eneuHanHeTa. nnn 

3Toro B oenoBy pa3pa60TKH 6unH nonoxenu· enenyJOmHe npHHUHnu: 

1. YnpaBnHeT pa60T08 APM H ero eBH3HMH e BHeWHHM MHPOM 

MHKpo-3BM, KOTOpaH, B npHHUHne MOXeT TaKxe Henonb30BaTbeH H nnH 

peweHHH npyrHx 3anaq. 

2. B03MOXHOeTH, KOTopue APM npenoeTaBnHeT onepaTopy, 

onpenenHJOTeH xapaKTepHeTHKaMH MHKP0-3BM, YPOBHeM aBTOMaTH3aUHH 

npoueeeoB ynpaBn_eHHH MHKPOTPOHa, HHTepcjJefieaMH Mexny HHMH H MoryT 

paCWHPHTbeH no Mepe HX eoBepweHeTBOBaHHH. 

3. APM nonxeH o6eeneqHBaTb TPH pexHMa pa6oTu onepaTopa: 

- non ynpaBnenHeM nporpaMMHoro noMomHHKa; 

IlPH Henonb30BaHHH nporpaMMHoro noMomHHKa B KaqeeTBe 

KOHeynbTaHTa; 

- 6e3 nporpaMMHoro noMomHHKa. 

4. OeHoBy npHKnanHoro nporpaMMHOro o6eeneqeHHH eocTaBnHJOT 

HHTenneKTyanbnue nporpaMMHue noMomHHKH, o6eeneqHBaIOmHe BunonnenHe 

yKa3aHHUX Burne ¢YHKUHH Ha BUeOKOM npocjJeecHOHanbHOM YPOBHe. 

5. o6meHHe onepaTopa e APM nonxHO B oeHOBHOM npOH3BOnHTbeH C 

noMombJO "MeHIO" H CHeTeMU pacnpenenHHUX OKOH. 

6. nonb30BaTenb C ~OMOmbJO CHCTeMHOro nporpaMMHOro o6ecneqeHHH 

nonxeH HMeTb BOiMOXHOCTb KOMnneKTOBaTb HYXHOe eMy nporpaMMHOe 

o6ecneqenHe APM. 

7. B COOTBeTCTBHH C pexHMaMH pa6oT H Ha3Haqe11HeM APM ero 

nonb30BaTenH nenHTCH Ha cnenyJOmHe TPH rpynnu: 

penaKTop H onepaTop. · Kaxnufi THn nonb30BaTenH HMeeT 

pa3pa60TqHK, 

CBOH aTpH6yTU 

noeTyna K CHcTeMe, He no3BOnHIOmHe eMy BUHTH 3a 3ana1rnue npenenu 

nefiCTBHH. 

CTPYKTypa npHKnanHoro nporpaMMHoro o6ecne~eHHH APM onepaTopa 

MHKPOTpoua, Il03B0llHJOmero peanH30BaTb yKa3aHHUe npHHI\HilU, noKa3aHa 

Ha PHC. 4. 
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BHewm1e eBH311 
- np1106peTeHHUe 3HaHl!H 11 .naHHUe 
- np1106peTeHHUe TeXHOJior1111 
- npoue.nypHoe ynpaaneH11e 

- 6a3a 3HaH11il + npoue.nypHaH + CY!ill 
- 6a3a 3Kenny- IlOMOillb + rpacpw.1eeK11e 

aTaUl!OHHUX + IIHTeJIJieKTy- el!eTeMU II 
.naHHUX APM aJibHUe pe.naKTOp 

- apX!!B ~ one pa To pa - IlOMOil!HIIKII -+ epe.neTBa 
o6mero MT-25 + 06ytJaKJm11e .nnH eb3.na-
OilUTa epe.neTaa HIIH HIITeJI-

- yqe6Hue + rpacjJ111JeeK11e JieKTyaJibHUX 
epe.neTBa epe.neTaa eI-ieTeM 

+ 06eJiyl!Cl!BaKJ-
I m11e II aeno-

' MoraTeJibHUe 
BHyTpeHHl!e eBH311 nporpaMMU 

- pa6oq11e eBH311 
- npoue.nypnue eaH311 

PIie. 4 

IlporpaMMHoe 06eene'leH11e APM onepaTopa eoeTOIIT 113 ene.nyKJil!IIX 

oeHOBHUX 3JieMeHTOB: 

- IIHTeJIJieKTyaJibHUil KOMilbKJTepHUil IlOMOil!HIIK (HKil-APM MT-25); 

o6ytJaKJmeil II npoaepHKJil!eil el!eTeMu onepaTopa MIIKPOTPOHa 

( OflCOM) ; 

IIHTeJIJieKTyaJib~Oro 

MIIKPOTpoHa (HKilOM); 

KOMilbKJTepHoro IlOMOil!HIIKa 

- .n11arHoeTl!tJeeKOil 3KenepTHOil el!eTeMU (ll3CM); 

. 6a3u 3KennyaTaUIIOHHUX .naHHUX, BKJIKJ'laH 

nnan11poaaH11H npocjJ11naKTl!'leeKHX pa6oT (631lMl; 

one pa To pa 

nporpaMMY 

- 06enyJ1mBaKJm11x II aenoMoraTeJibHux nporpaMM o6mero 11a3Haqen11H, 

eBH3eil II npoue.nypHoil IlOMOil!II. 

HKil-APM ( APM MT-25 Computer Aided Assistant) 06eeneq11aaeT 

B3al!MO.neileTBl!e IlOJib30BaTeJIH e el!eTeMOil. CHa'laJia. OH npoaepHeT 

naponh II aTp116yTu .noeTyna, 3aTeM e noMOil!hKJ rnaanoro rpacpa ypoBHH 

onepaTopa, 3KpaH KoToporo noKa3aH na p11e, 5 (nbnyqen, Hanp11Mep, Ha 

oeHOBe 11enOJib30BaHl!H e11eTeMU NETSYs/ 3 /J. Il03B0JIHeT IlOJlb30BaTeJIKJ 

3a.naTb pexl!M pa6oTu II renep11pyeT noene.noaaTeJihHOeTb .neileTBllil 
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(nJiaH), KDTopue HYXHO BUilOJIHl!Tb .llJIH .noeT11xeHl!H noeTaaneHHOil uen11, 

11 06eenetJ11aaeT 11x aunonHeH11e, opraHll3YH a enyqae Heo6xo.n11MoeT11 

BU30B noTpe6oaaaw11xeS1 3JieMeHTOB el!eTeMU, Hanpl!Mep, ll3CM. 

APM MT-25 

I ± l ± 1 Il ASSISTANT 

1 J. 
GENERAL OPERATOR OPERATION FAULT-DIAG OPERATIONAL END 

HELP CAI CAA EXPERT-SYS DATA BASE SESSION 

{ I t f I f f ± :f 

PIie. 5 

OflCOM (Computer Aided Instruction) npe.nHa3HatJeHa .nnH o6ytJeHIIH 

onepaTopa pa6oTe e ¥11KpOTPOHOM (no.nroTOBKa, 3anyeK, HaeTpoilKa Ha 

3a.naHHUil peXl!M pa60TU, no11eK II yeTpa11eH11e He11enpaBHOeTeil, 

3KennyaTaU11H, BUKJIKJ'leH11e II npoae.neH11e npocp11naKT111Jeex11x pa6oTJ. CM. 

p11e. 6 II 7. noeKOJlbKY B KatJeeTBe O!lepaTopoB B oeHOBHOM pa6oTaKJT 

JIKl.llll e 06pa3oaaH11eM He Hl!Xe epe.n»eTeXHll'leeKoro, B elleTeMe HMeeTeH 
eneu11aJibHUil pa3.nen, 

pa60TU MIIKPOTPOHa, 
npe.nHa3HatJe~HUil .llJIH 03HaKOMJieHl!H C IlPIIHUl!IlOM 

ero KOHCTPYKUlleil, Ha3Ha'leHlleM OCHOBHUX 

3JieMeHTOB. no.ne11eTeMa npoaepKII npe.nHa3HatJeHa .nnH oueHKH 3Ha1111il 

onepaTopa O MIIKPOTPOHe II B03MOXHOeTI! ero .noeTyna K eaMoeTOHTeJibHOil 
pa6oTe. 

HKilOM (Computer Aided Assistant) npe.nHa3Ha'leH .nnH OKa3aHl!H 

n0Mom11 onepaTopy np11 pa6oTe e MHKPOTPOHDM: Haxox.ne»11H Tpe6yKJmeileH 

IIHcjJOpMau1111 B 6a3e 3KennyaTaUl!OHHUX .naHHUX, BU30Ba np11 

Heo6xo.n11MOeT11 .n11arHOeT11'1eeKOil e11eTeMu; nonytJeHl!H KOHeyJibTau11il IIJIII 

noene.noaaTeJibHOCTH .neilc1:_a11il, Heo6xo.n11MUX .llJIH BUilOJIHeHIIH TeKyllll!X 

pa6oT Ha acex 11n11 oT.nenhHUX 3Tanax npouecca no.nroTOBKII, 3anycKa, 

HacTpOilKII, 3KcnnyaTaUHII II BUKJIKJ'leHIIH MIIKPOTPOHa. 

ll3CM (Fault-Diagnostic expert system) .n11anora c nOJih30BaTeJieM 

BUHCHHeT coeTOHHl!e ycTaHOBKII Ha MOMeHT IlOHBJieHl!H KaK11x-n1160 
Henona.noK II no.ncKa3uaaeT eMy Ha116onee aepOHTHUe nplltJIIHU 
He11cnpaBHOCTeil II nyTII IIX ycTpaHeHl!H. 
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Bonp~. - Bu6epHTe npaBHJlbHU8 OTBeT. 

CBepxBUCOKoqaCTOTHaH CHCTeMa MHKPOTpoHa COCTOHT H3: 

1 - CHHXpOHH3aTOp, 

TpaHccpopMaTop 

Mo.nynHTOP, 

THila BOJIH, 

MarHeTpOHHU8 

cpa3oBpamaTeJib, 

reHepaTop, 

KBapueaoe 

CTeKJIO, cpeppHTOBU8 BeHTHJib H pe30HaTop; 

2 - ,rneKTPOMarHHT C BaKyyMH08 CHCTeM08 OTKaqKH, Il0B0p0THU8 

MarHHT, CHHXPOHH3aTOP, MO.!lYJIHTOP, KBapuerioe CTeKJIO, 

cpeppHTOBU8 BeHTHJib; 

3 3JieKTPOMarHHT C BaKyyMH08 CHCTeMo8 OTKaqKH, 

CHHXpOHH3aTop, MO.!lYJIHTOP H cpeppHTOBU8 BeHTHJib. 

PHC. 6. THnHqHu8 Bonpoc CHCTeMU OITCOM, npe.nHa3HaqeHHU8 

.!lJIH no.nroTOBKH onepaTopa MHKPOTPOHa, OTHOCHTCH K o6mHM 

3HaHHHM CTPYKTYPU MHKPOTPOHa. 

Bonpoc 2. - Bu6epHTe npaBHJibHU8 OTBeT B 3aBHCHMOCTH OT 

IlOCTaBJieHHoro ycJIOBHH. 

B npouecce 

BOJIHOBO.!lHOM TpaKTe 

nonyqeHHH BaKyyMa B KaMepe MHKPOTPOHa H 
-3. 

(OKOJIO 10 Top) nocne BKJIIDqeHHH TyM6nepa -~BH" 

Ha nyJibTe ynpaBJieHHH H npH6opOB KOHTPOJIH BaKyyMa onepaTop .nonxeH: 

1 - BKJIIDqHTb npeo6pa30BaTeJib BITR-50 Ha nyJibTe ynpaBJieHHH; 

2 - BKJIIDqHTb KHOilK08 nporpeB naMn MO.!lYJIHTOpa H 

reHepaTopa; 

3 - OTKPUTb BeHTHJib "1", 3aJIHBaTb a30THYID JIOBYWKY H OTKPUTb 

BeHTHJib_ "3"; 

4 BKJIIDqHTb 6JIOKH IlHTaHHH .nayx MarHHT03apH,nHUX HaCOCOB 

(HM.Il0-01 H HM.Il0-025) B Sane ycKOPHTeJIH. 

, PHC. 7. THnHqHUe Bonpocu CHCTeMU OITCOM OTHOCHTCH K 

onpe.neneHHUM 3TanaM npouecca 3anycKa MHKPOTpoHa. 

69.IlM (Operational database) npe,nHa3HaqeHa .!lJIH 

3HaqeHH8 napa¥eTpoB ycTaHOBKH .nnH Kax.noro ceaHca pa6oTU, 

xpaHeHHH 

BKJIIDqalJ 

3HeprHID ycKopeHHUX 3JieKTPOHOB, THil H3JiyqeHHll, IIOMep op6HTU H BpeMH 
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3KCil03HUHH. B ee COCTaB TaKxe BXO.!lHT nporpaMMa nnaHHPOBaHHH 

npocpHJiaKTHqecKHX pa6oT H Heo6xo.nHMaH .!lJIH ee pa60TU HH!pOpMaUHH 0 

BpeMeHH 3aMeHU 3JieMeHTOB ycTaHOBKH H cpoKax HX cnyx6u. 

YKa3aHHUe 3JleMeHTU APM o6ecneqHBaIDT eMy BUilOJIHeHHe cne,nyIDmHX 

cpyHKUH8: 

- o6ytJaIDme-TecTHPYIDmaH; 

pacnopH,nnTeJibHaH, Kor.na onepaTop TOJlbKO BUilOJIHHeT 

no.ncKa3UBaeMue eMy CHCTeMo8 .ne8CTBHll; 

IlOMOraIDmall, Kor.na onepaTOp HCilOJlb3yeT APM B KatJeCTBe 

KOIICYJibTaHTa IlPH IlOl!BJieHHH CJIOXHUX CHTyauw8; 

- .nwarHOCTHlJeCKal!; 

- HH!pOpMaUHOHHaH. 

4. ITPHMepHUH cueHapHH .neHCTBH8 onepaTopa 

MHKPOTpo11a C IlOMOll\bID APM 

ITpe.nnOJIOXHM .!lJlll KOHKpeTHOCTH, 

o6ytJeHHll H nonytJHBWeMy .nonycK K 

lJTO onepaTopy, npowe.nweMy Kypc 

pa6oTe, Tpe6yeTCll 3anycTHTb 

MHKPOTPOH H HaCTPOHTb ero Ha 3a,naHHUH pexHM _pa60TU no.n ynpaeneHHeM 

APM. 

CnatJaJia OH BBO.!lHT B 98M napOJib H aTpH6yTu .nocTyna. B OTBeT Ha 

3KpaHe IlOl!BJil!eTcl! rpacp .neficTBHH (pHc. 5). 3a,naqa onepaTopa 

yKa3aTb Ha3BaHHe HYXHOro Y3Jia. 8 HaWeM cnyqae 3TO - Operation CAA . 

rrocne 3Toro cHcTeMa 3anpawweaeT Tpe6oeaHHll 3KcnepHMeHTa 

( 3HeprHID YCKOpl!eMUX 3JieKTPOIIOB, THil H3JiytJeHHll, B peMl! 3KCil03HUHH) 

H. IlOJIYlJHB OTBeT. o6pamaeTCll K 6a3e 3 KCilJIY aTaUHOHHUX .naHHUX 3a 

IlOHCKOM HYXH08 HH!pOpMaUHH. 

ECJIH Ta KO Ball HMeeTCH, TO Ha 3Kpa11e B nopl!,nKe, paCCMOTpeHHOM 

BO-BTopoM naparpacpe, nocne.noeaTeJibHo war 3a waroM eu.naIDTCll KOMaH.nu 

onepaTopy c yKa3aHHeM .neficTBH8, KOTopue 011 .nonxeH coeepWHTb Ha 

.naHHOM 3Tane. B cnyqae Heo6xo.nHMOCTH one pa Top MOXeT 3ailpOCHTb y 
CHCTeMU Heo6xo,nHMUe IlOl!Cl!ellHll. KOTopue eu,naIDTCll Ha 3Kpa11 B BH,ne 

TeKCTOB, rpacpa BUilOJil!l!eMUX ·onepaUHH, PHCYHKOB, c11a6xe111mx 

Heo6xo.nnMUMH 

B03MOXHOCTb 

11anpaaneHHHX. 

.!lJIH HX IlOIIHMaHHll 

npocMaTpHBaTb 3TH 

KOMMeJ!TapHHMH. OnepaTop HMeeT 

3KpaHU B IlPllMOM H o6paTHOM 

ITpH IlOl!BJieHHH KaKHX-JIH6o HeHcnpaBHOCTeH CHCTeMa 

BU3UBaeT .nwarHOCTHlJeCKYID 3KCnepTHYID CHCTeMy, KOTopal! IlOMOraeT 
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onepaTopy noKanH30BaTb, HafiTR H ycTpaHHTb npHqHHY HeHcnpaBHOCTH. 

nepexo.n K cne.nyDmeMy 3Tany npoH3BO.llHTC.R TonbKO nocne npoaepKH 

CHCTeMOH .neficTBHH onepaTopa ,Ha TeKymeM 3Tane. 

MHKpOTPO!la H nocne _pa3pa60TKH HHTep¢efica Mex.ny y3naMH 

MHKPOKOMTTbDTepa APM KOHTpOnb pa60TU one pa To pa nnaHHpyeTc.R · 

npOH3B0,llHTb aBTOMaTHqeCKH. B HaCTO.Rmee apeM.R CHCTeMa 3anpa11maaeT 

pe3ynbTaT y onepaTopa, .nefiCTBH.R KOTOporo TaKHM o6pa30M KaK '61,1 

HMHTHpyeT OTCYTCTByDmHH HHTep¢e8c. 

PaccMOTpeHHUA IlPHMep .neMOHCTpHpyeT IlPHHUHUHanbHYD cxeMy 

pa60TU onepaTopa B OTHOCHTenbHO npoCTOM cnyqae, Kor.na npaKTHqecKH 

HeT anbTepHaTHBHUX aapHaHTOB nyTH. 

B TOM ~e cnyqae, Kor.na 3KC~epHMeHT ITPOBO,llHTC.R Brrepaue H 

CHCTeMa He HaXO)lHT B 6a3e 3KcrrepHMeHTanbHUX .naHHhlX Tpe6yDmeHC.R. 

HH¢opMaUHH, oHa ITpOH3B0,llHT 3KcnepTHUe oueHKH HCKOMUX aenHqH}J 11a 

OCHOBe HMeDmHXC.R 3KCrrepHMeHTanbHUX )laHIIUX, KOTopue 3aTeM 

HCilOflb3YDTC.R onepaTOPOM B KaqecTBe Haqanb!IUX 3HaqeHHH napaMeTpOB 

IlPH HaCTPOHKe COOTBeTCTByDmHX Y.3nOB ycTaHOBKH . 

Hcnonb30BaHHe APM B KaqeCTBe KOHcynhTaHTa Il03BOn.ReT onepaTopy 

caMOMY BU6HpaTb rrocne.noaaTenbHOCTb onepauHfi,· qacTHqHo OTKnDqaTb 

CHCTeMy KOHTpon.R H, aoo6me roaop.R, BUXO,llHTb 3a paMKH 

pernaMeHTHpyeMUX CHCTeMOH .neHCTBHH. 3TO 11eo6xo.nHMO .nn.11 npoae.neHH.R 

MeTO)lHqecKHX H TTOHCKOBUX Hccne.noaaHHH, rrpoae)lCIIHH npo¢HnaKTHqecKHX 

pa60T. Kor.na HYXHO nonyqHTb HH¢opMaUHD 06 O)lHOM HnH HeCKOflbKHX 

3neMeHTax ycTaHOBKH. K npoBe,neHHD TaKoro po,na pa6oT CHCTeMa 

.nonycKaeT ·nH6o "onepaTOPOB" BUCOKOA KBanH¢HKaUHH, .riH60 

3KcnnyaTaUHOHHUH nepcoHan npH 11anHqHH cneuHanbHoro aTpH6yTa 

.nocTyna. 

5. 06ma.11 CTPYKTypa 3KcnepTHUX CHCTeM,Ha 6a3e K~TOPU~ 

Qa3pa6aTUBaDTC.R KOMilbDTepHUe noMOmHHKH 

HHTenneKTyanbHUe KOMTTbDTepHUe noMomHHKH pa3pa6aTUBaDTC.R B 

OCHOBHOM Ha 6a3e nycTOH 3KcnepTHOH CHCTeMU C npaBHnaMH 

IF-THEN- ELSE H rpa¢HqeCKOH TTO,llCHCTeMU. 

06ma.11 CTPYKTypa 3KcnepTHUX CHCTeM, Ha 6a3e KOTOPUX 

pa3pa6aTusaeTC.R npHKna.nHoe nporpaMMHoe o6b.RCHenHe APM onepaTopa 

MHKPOTPOHa,noKa3aHa Ha PHC.8. 
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3KcnepTHa.R CHCTeMa - 3TO KOMilbDTepHa.R nporpaMMa, HCTTOflb3yDma.R 

3KCnepTHUe 3HaHH.R .nn.11 o6ecneqeHH.R BUCOK03¢¢eKTHBHoro peweHHH 3a,naq 

B Y3KOH npe.nMeTHOH o6naCTH. TaKHe nporpaMMhl. KaK npaBHno. 

npe.ncTaBnHDT 3HaHHH B CHMBOnbHOM BH)le, Hccne.nyDT H o6bHCHHDT 

norHKY CBOHX paccyx.neHHH H npe.nHa3HaqeHu .nnH TeX 

o6nacTefi, B KOTOPUX nD,ll.RM .nn.11 )lOCTH~eHHH MacTepCTBa 

ro.nu cneuHanbHoro o6yqenH.R H npaKTHKH/ 4 /_ 

nonb30BaTenb 

Mo.nynh 
o6b.RCHe

HH.R 

Mo.nyn·b 
B03B pauie

HH.R 

PHC. 8 

MexaHH3M 
BhlBo.na 

Pa6oqHe 
MeCTa: 

- OilHCaHHe 
3a.naqH 

- COCTOHIIH0 
3a.naqH 

npe.nMeTHUX 

Heo6x:o.nHMO 

6a3a 
3HaHHH 

- npasHna 
- ¢aKTU 

Mo.nynh 
npHo6peTe
HH.R 3Ha!JHH 

3KcnepT 

6a3a 3Hal!HH COCTOHT H3 npaBHn THna IF-THEN-ELSE c HnH 6e3 

K03¢¢HUHeHTOB ysepe!IHOCTH HJIH BepO.RTIIOCTH. 

MexaHH3M suso.na (i~ference ~ngine) 3a qacT& 3KcnepTHOH 

CHCTeMu, B KOTOPOH co.nep~aTCH 06m1-1e 3HaHH.R O cxeMe ynpasneHHH 

npoueccoM peweHHH 3a,naq. 

Mo.nynh 06b.11c11e11H.11 (explanation facility) o6b.RCH.ReT, KaKHM 

o6pa30M 6unH· nonyqeHu peweHHH,. H o6ocHOBhlBaeT ,lleHCTBHH, 
npe.nnpmrnTue .nn.11 HX nonyqe11HH. 6naro.napH 3TOMY, BO BpeM.R 

3KcnnyaTaUHH 3KCnepTIIOH CHCTeMu IlOflb30BaTenb MOXeT Il03HaKOMHTbC.R C 

npaBHnaMH, CB.R3aHHhlMH C BODpocaMH CHCTeMU, KaKHe npaBHna 6un1-1 

BhlUOnHeHu. 
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ManyRb npHa6peTeHHll 3HaHH8 na3BaRl!eT pa3pa6aTqHKy' 3KCnepTHa8. 

c.HCTeMII H3MeHl!Tb; BKmoqaTb HRH HCKmoqaTb npaBHRa 113 6a31,1 31la111Jii, a 

TaKxe MeHl!Tb HX napHnaK. 

CRenyeT aTMeTHTb, qTa, Karna Hea6xanHMa a npauecce BllnaRHeHHll. 

HeKaTapux npaBHR, 3KcnepTHaH CHCTeMa BII31IBaeT CBll3aHHIIe 

auqHCRHTeRbHIIe nparpaMMII, CYE.n HRH rpacpHqec·KHe CHCTeMII, a 3aTeM 

HcnaRb3yeT nanyqeHHIIe HMH pe3yRbTaTII. 
. . 

ManyRb aa3apameHHH npenHa3HaqeH HRH a6ecneqeHHH HHTepcpeAca 

3KCnepTHa8 CHCTeMII C naRb3aBaTeReM. 

Pa3pa6aTKa 3KCnepTHa8 CHCTeMII cacTaHT H3 Ill!TH CHRbHa 

B3aHMane8CTBYDIUHX H nepeKpUBaDIUHXCll g·Tanaa: HlleHTHcpHKaUHli. 

KaHuenTyaRH3aUHH, .c!JapMaRH3aUHH, peaRH3aUHH H TeCTHpaBaHHll. 

B HacTaHIUee apeMH npHKRanHae nparpaMMHae a6ecneqeHHe APM 

anepaTapa MHKpaTpaHa HaxanHTCll B OCHOBHOM Ha 3Tane TeCTHPOBaHHll. 

3aKnDqemie 

. KOMHbDTepHIIA TIOMOIUHH_K. n~oeKTHpyeMuA_ . Ha OCHOBe paccMaTpeHHaA 

KaHuenUHH APM MHKpaTpOHa MT-25, xapaKTepH3yeTCll B nepByD oqepenb 

pa6aT08 c CHMBORHqecKHMH npoueccaMH, 3B PHCTnqecKHM TIOHCKOM, 

npocTaToA o6HOBReHHSI, H3MeHeHHSI' H pac11rnpeHHSI. Ero HcnaRb30BaHHe 

TI03BORHT noRyqHTb o6uqHo aepaS!THO npaBHRbHIIe aTBeTII, H CHCTeMa 

SIBRS!eTCll noRe3HIIM BcnaMoraTeRbHIIM HRH KOHCYRbTaTHBHIIM cpencTBOM 

naRb30BaTeRe8.APM MHKPOTPOHa MT-25. 

HcnORb30BaHHe KOMTibDTepHoro naMOIUHHKa, KOTOPIIA HH,erpHpyeT 

HRH o6'bellHHS!eT CHCTeMII, OCHOBaHHIIe Ha 3HaHHl!X. CYE.n, rpacpHqeCKHA 

penaKTOP H npyrHe BCTIOMoraTeRbHIIe cpencTBa, TI03B0Rl!eT C03llaTb 

npyxeCTBeHHIIA HHTepcpe8C C naRb30BaTeReM. 

coKpamaeT apeMSI nonroTOBKH nepcaHaRa, 

3HaqHTeRbHO YM~HbWaeT aepoS!THOCTb OWH60K 

3KcnRyaTaUHH. 
JIHTepl:lT}'.Pa 
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HsaHOB B.r. HAP-
ABTOMaTH3HP~BaHHOe pa604ee M~CTO orieparopa MHKpOTPOHa 
MT-25. KoH4en4HR 11 OCHOBHble q>yHK4HH. 

Pi0-91-302° 

Uenb~ pa6orw RBnReTCR C03AaHHe aBTOMaTH3HPOBaHHOro pa604ero Mecra APM 
MT-25, npeAHa3Ha4eHHoro AnR noMOlllH oneparopy MHKporpoHa a npo4ecce noiiro
TOBKH, 3anycKa, HacrpoAKH, noHCKa H ycrpaHeHHR HeHcnpaBHOCTeA, 3Kcnnyara-
4HH, BblKn~4eHHR H nposeAeHHR npoq>HnaKTH4eCKHX pa6or. B cocras APM MT-25 BXO 
ART: HHTenneKryanbHble KOMnb~TepHble noMOlllHHKH. o6y4alOU1aR H . nposepRIOU1aR . CH
CTeMa, AHarHOCT~4ecKaR 3KCnepTHai CHCTeMa, 6a3a'3KCnnyara4MOHHWX AaHH~x. 
nporpaMMa nnaHHposaHHR npoq>HnaKTH4e-CKHX pa6or ~ 06cny>1<HBa10U1He H scnoMora
renbHble nporpaMMbl 061llero Ha3Ha4eHHR, CBR3eA H npo4eAYPHOIA noMOlllH: 06llleHHe 
oneparopa C APM B OCHOBHOM npOH3BOAHTCR c,nOMOlllb~ MeH~ H CHCTeMW pacnpeAe
neHHWX OKOH. Hcnonb30BaHHe KOMnb~TepHoro noMOlllHHKa; KOTOpbl!A l-1HTerpHpyeT 
Hn~ 06beAHHReT CHCTeMW, OCHOBaHHWe Ha 3HaHl-1RX, CY64; rpaq>H4eCKHA •peAaKTOp 
11 APYrHe scnoMorarenbHble cpeACTBa, no3BOnReT C03AaTb APY>l<eCTBeHHblH l-1HTep
qiei1c c oneparopoM. 4nR q>yHK4~0HMPOBaHHR APM MT-25 rpe6yeTCR MMKPOKOMnb~
rep; cosMecrnMblH c IBM PC XT/AT c He MeHee YeM 640 K6ai1r RAM, rpaq>wieCKHM 
Al-1CnneeM cpeAHero pa3peweHMR, AHCKOM THna "BHH4ecrep" H onepa4HOHHOH ci.1-
CTeMOH DOS 3.3. 

Pa6ora swnonHeHa B na6oparopHM BW41-1CnHTenbHOH TeXHMKH H aBTOMari.13a41,11,1 
OHHH; 
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Ivanov V.G. et al. Pl0-91-302 
Automated Works ta ti on for_ MT-25 Mi crotron ,Operator. 
Conception and Piincipal Functions · · 

The goal of this paper is tci c~eat~ a AHM MT-25 Automated workstation 
in order to help microtron operator in,the preparation, start, technical 
fault ~earch and adjust; use, turn off and maintenance procesies: This 
automated workstation includes intelligent-computer-aided assistants; com
puter-aided instruction, fault-diagnostic expect system, operational deta
base, program for technical ·service planning and general purpose, interfac 
and procedure utilities and help programs. Operator interface is mainly 
provided with the use of interactive menus and distributed windows. The 
use. of the computer-aided assistant that integratei of unifies knowledge
based systems, database syste~s, graphic editor and other utilities and 
help.programs permits creating a user-friendly interface. The ARM MT-25 
requirements are personal computer, compatible with IBM PC XT/AT with at 
least 640 Kb RAM, mediu~ resolution graphic di~play, hard disk and DOS 3.3 
operating system. 

Th~ invest~gation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. -

' . ' . 
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