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BBEAEHHE 

B pa6oTe AaeTCR onHcaHHe coaAaHHoA HaMH annapaTypw H npo
rpaMMHo1ro o6ecne4eH1rn AflR npoBeA'eHHR 3KCnepHMeHTOB Ha YCTaHoa
Ke 3nrA 1- 3I, YcTaHoBKa npeAHa3Ha4eHa AnR HccneAoBaHHA caoHCTB 
KOPOTKOmHBY~HX HYKnHAOB, YAaneHHWX OT nonocw 6eTa-cTa6HnbHO
CTH a nHHH~ c Macc-cenapaTopoM no nporpaMMe HCHAnn/4/. C 4enb~ 
nony4eHHR ¢H3H4eCKOH HH¢OpMa4HH O pa3HOCTH Mace HYKnHAOB °-a 
H Qr3, cxeMaX pacnaAa, MYflbTHnOnbHOCTRX nepexoAOB, apeMeHax 
mH3HH B036YmAeHHblX COCTORHHH H nepHOAaX nonypacnaAa HYKflHAOB 
npeAnara~TCR pa3nH4HWe pemHMW H3MepeHHH ~neKTPOB anb¢a- H 6e
Ta-Hany4eHHH, Kx-, raMMa-Hany4eHHA, cneKTpoa 3BK, raMMa-raM
Ma-coanaAeHHA npH nOMO~H cneKTpoMeTpOB C nonynpoBOAHHKOBWMH 
AeTeKtopaMH H cneKTPOMeTpa THna 11MHHH-anenbCHH 11 C 1-1cnonb30Ba
HHeM neHTOnPOTRmHoro yCTPOHCTBa. 

1. COCTAB 1-1 onHCAHHE AnnAPATYPbl 

Ha pHc.1 npHBeAeHa ¢YHK4HOHanbHaR cxeMa ycTaHOBKH, BKn~-
4a~~aR cneAY~~He ycTpoAcTaa: 

- nepcoHanbHY~ 3BH 11npaae4-l611
/ 5 / /n3BH/; 

- HHTenneKTyanbHWA KOHTponnep KAHAK/6/ Ha 6aae MMKponpo-
4eccopa INTEL-8080, BKn~4a~~HA 6noKH KM-001, KK-006, 
Kn-007/ 6 / /HK/; . 

- HHTep¢eAcw H 6noKH a cTaHAapTe KAHAK/ 7- 91; 
- 6nOK KOHTPOflR 3KCnepHMeHTOM /6K-3nrA// 3/; 
- H3MepHTenbHaR KaMepa C Ha60P.OM AeTeKTOpOB, COeAHHeHHaR 

c HOHOnPOBOAOM Macc-cenapaTopa/ 41; 
- neHTOnpoTRmHWH MexaHM3M AflR nepeMe~eHHR neHTW C paAHO

aKTHBHOCTb~; 
- ycTpoACTBO OTKflOHeHHR HOHHoro ny4Ka; 
- cneKTPOMeTpH4eCKHe TpaKTW C npeAYCMflHTenRMH, nHHe~HWMH 

YCHflHTenRMH H aMnnHTYAH0-4H¢pOBblMH npeo6pa30BaTenRMH /AUn// 8/; 
- HaKonHTenb Ha MarHHTHoA neHTe /HHn/; 
- npHHTep, nnOTTep, 4BeTHOH AHCnneA. 
3aAaHHe Ha4anbHWX ycnOBHH 3KCnepHMeHTa, AHarHOCTHKa, ynpaa

neHHe H KOHTpOnb, KoppeK4HH B XOAe M3MepeHHH ocy~eCTBnR~TCR 
4epe3 KnaBHaTypy H AHcnne~HblH M.£~..Jl;3,..BH. nocneAOBaTenbHblH . 

~un£uNrn1:z!.l rmcnrt}'T I 
Ul-ttaW. !,:;:r.--;inoBlU~il l 

6~1S1!l..Jui:EKA 



npuHmep 

lll-100, j C 
Il3M180, -E--

PRT-80GS) N 
:,, 

T 

R 

0 

n11ommep 1-; __ I n3BM 
NE-2000 

x I npa&eu-16 

R 

s 

-
IIOkllbHOSI 

cemb -2 .... 

OIHH1 
3 

2 

C 

R 

s 

-(·2i• 

3 

2 

C 

6110k 

k0Hmpo11.si 

6K-3ArA 

11HmeMeKTyallbH. 

k0Hmpo1111ep 

KM-001 
KK-006 
KA- 007 

li1Hmepcpeucb1 

KAMAK 

C l~npaB11eHue 

UOHHblM 

ny1.1kOM 
L--

A 

Gellil. 

Sil Li)-

gemeKmopbr 

~G 
~B 

C 
MoHumop 
gucu11eu 

16 uBem 

Pnc.1. ~yHKQHOHa.JibHaR cxeMa ycTaHOBKH 3nrA. 

KaHan RS-232C o6ecne4HBaeT AByHanpasneHHwA o6MeH 4HcnoswMH 
H TeKCTOBWMH AaHHWMH MemAY n3BM H HK; nocneAHHA, B cso~ 04e
peAb, KODPAHHHpyeT COBMeCTHY~ pa6oTy 6K-3nrA, AUn H HHTep$eA
COB KAMAK. 

2. PEmHM H3MEPEHH~ HA YCTAHOBKE snrA 

2.1. PexUJ-,t U3JvlepeHU.fl OOUHO'l./.H'blX cne1<mpo8 
U3Ay1./.eHUU C aHaAU30Jvl Ha nepuoo 
noAypacnaoa 

AnH annapaTypHoA peanH3a~HH pemHMa /pHc.26/ Hcnonb3Y~TCH 
6noKH KAMAK: KA-007, Kn-021, Kn-006 /2 WT./, KH-029, KM-001, 
KK-006, Kn--007 /2 WT./, K~1-038, Kn-018, Kn-025 H 6K-3nrA. 

nporpaMMa 3KcnepHMeHTa, cocTaBneHHaH Ha acceM6nepe npo~ec
copa INTEL-8080, xpaHHTCH Ha HrA n3BM H BBDAHTCH B 03Y HK ne-
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a) 

Pnc.2. BnoK-cxeMb1 pe~nMoB H3MepeHnfi: a/ cneKTPOB A-A-T coBna
AeHntt c aHanH30M Ha nepHOA nonypacnaAa; 6/ cneKTpa n3nyqeHnn 
C aHa.JIH30M Ha nepHOA nonypacnaAa; B/ Tpex cneKTPOB H3nyqeHHH 
c aHa.JIH30M Ha nepnoA nonypacnaAa. 

peA Ha4anoM H3MepeHHA c noMo~b~ nporpaMMbl KM-PC /cM.3. 1/. 
Ha pHc.3 noKa3aHo pacnpeAeneHHe 03Y HK. 
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nao200HHO 3kenepuHeHmO 

1/4 TH• Ne 
4 x4096 
8x2048 

16x 1024 
2/4 THx--Ne Cnekmpb1 e OHOAU30M 

3/4 TM• Ne HO nepuog noAypaenaga 

4/4 TH• Ne 

Pnc.3~ PacnpeAeneHHe 03Y KM-001 
B pe)KHMe H3MepeHH.H OAHHO'lHbIX 
cneKTPOB H3ny'leHHtt. 

YnpaeneHHe 3KCnepHMeHTOM 
ocy11.1ecTBJ1ReTCR c nOMOll.\bID n3BM. 
Ha4aJlbHble YCJlOBHR 3KCnepHMeHTa, 
KOTOpble Heo6XOAHMO 3aAaBaTb: 

Ne - KOJlH4eCTBO 4HKJlOB, KalK
Ab111 H3 KOTOPblX BKJlID4aeT OAHO 
HaKonneHHe aKTMBHOCTH, BblAeplK
KY H H3MepeHHe; 

Ns - KOJlH4eCTBO cneKTpoe, Ko
TOpble Heo6XOAHMO c¢opMHPOBaTb 
AJlR onpeAeJleHHR nepHOAOB nony
pacnaAa; 

Ta - epeMR HaKonneHHR aKTHBHOCTH Ha neHTe-HOCHTene; 
Ts - epeMR BblAeplKKH AllR pacnaAa ceepxKOPOTKOlKHBYII.\HX H30TO

noe; 
Tm - epeMR H3MepeHHR cneKTPOB H3Jly4eHHl1 HCCJleAYeMblX H30TO

noe; 
Lt - AJlHHa neHTbl-HOCHTenR, Ha KOTOPYID nepeMe11.1aeTCR H3MepeH

HaR aKTHBHOCTb. 
6JlOK KOHTPOllR, ynpaBJlRR HOHHblM ny4KOM Macc-cenapaTopa, 

o6ecne4HBaeT HaKonneHHe aKTHBHOCTH Ha nOAJlOlKKe neHTbl-HOCHTeJlR 
H nocne BbtAePlKKH BKJlID4aeT Alln Ha epeMR Tm. 3anHcb KOAOB AL.tn 
BeAeTCR B 6y¢epHble HaKonHTeJlH KJl-006. npH 3TOM Ka>KAOe co6blTHe 
npeACTaenReTcR ABYMR 6aATaMH: 12 6HT - KOA Alln H 4 6HTa - TeKy-
11.1ee epeMR H3MepeHHR e npeAenax 4HKJ1a. 3THM o6ecne4HBaeTcR eo3-
MolKHocTb pa36HeHHR HHTepeana Tm Ha 16 paBHblX npoMelKYTKOB. 

nocne 3anonHeHHR OAHOro 6y¢epa /1024 6aATa/ npoH3BOAHTCR 
nepeKJlID4eHHe HaKonneHHR HH¢opMa4HH B APYroA 6y¢ep, a COAePlKH
Moe npeAblAYll.\ero nepeHOCHTCR e 03Y HK c BblnonHeHHeM onepa4HA 
HHKpeMeHTHpoeaHHR H ¢opMHpoeaHHR HJlH 4 cneKTpoe no 4096 Ka
Hanoe, HJlH 8 no 2048, HJlH 16 cneKTPOB no 1024 KaHana e cooT
BeTCTBHH C Ha4aJlbHblMH yCJlOBHRMH. 8 ABYX nocneAHHX cny4aRX co
AeplKHMoe KalKAOro KaHana onpeAenReTCR CYMMOA 2 HJlH 4 coceAHHX 
KaHanoe Alln. 

B XOAe 3KcnepHMeHTa c¢opMHpoeaHHble cneKTPbl H3 03Y HK e ne
PHOAbt epeMeHH /Lt+Ta+T8 /nepeHOCRTCR e naMRTb HHTep¢eAca 
KH-029, KOTOpblA BblBOAHT HX Ha 3KPaH 4BeTHoro AHCnneR. 

no OKOH4aHHH 3KCnepHMeHTa HaKonneHHbl~ cneKTPbl nepeAaIDTCR 
e n3BM, 3anHcbleaIDTCR Ha Hr A H MoryT 06pa6aTb1eaTbCR c noMOll.\bID 
nporpaMMbl SPRINT /cM.3.2/. 
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2. 2. Pexu.M napa.fl.fle.1w11.ozo U3M.epe11.u.R mpex 
cneKmpoe u3.fly~e11.uu c a11.a.f!U30M. 
11.a nepuoa no.flypacnaoa 

AnR annapaTypHoA peaJ1H3a4HH /pHc.2e/ HCnOJlb3YIDTCR 6noKH 
KAMAK: KA-007 /3 WT,/, KH-029, KM~OOl, KK-006, KJl-007 /2 wT./, 
KJl-018, KH-038, KJl-025 H 6K-3JlfA. 

4000H 
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9000H 
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EOOOH 

FOOOH 

FFFFH 

n oa2oaHHa JkeneouMeHma 
-

'-1/4TH • Ne 
'-2/4 TM • Ne_: 4•1024 kOHCAO& 
'-314 TH• Ne enekmpb<l-20 Aun 414 TH• Ne-

V4 TH• Ne 

214 TH• Ne 4•2048 kCHOAO! 

3/4 TH• Ne CnekmpbI·2-20 A Un 

4/4 TM• Ne 

1/4 TM, Ne 

2/4 TH• Ne 4•2048kOHOAOI 

3/4 TH< Ne Cnekmpw 3-20 AUn 

4/4 TM• Ne 

0TJ1H4He OT npeAblAYll.\ero pe
lKHMa COCTOHT B TOM, 4TO AllHHa 
cneKTpoe orpaHH4eHa 1024 
H 2048 KaHaJlaMH, a KOJlH4eCTBO 
HHTepeanoe AllR aHaJlH3a Hane
PHOA nonypacnaAa ycTaHoeneHo 
paBHbtM 4. P acnpeAeneHHe 03Y 
HK AllR 3Toro pelKHMa noKa3aHo 
Ha pHc.4. 

Pnc.4. PacnpeAeneHHe 03Y 
KM-001 B pe~HMe H3MepeHHH 
Tpex cneKTPOB H3ny'leHHH, 

2.3. Pexu.M U3M.epe11.uu cneKmpoe coenaoe11.uu 
muna A-A-Tc aH.a.flU30M. 11.a nepuoo 
no.llypacnaoa 

AnR peanHaa4HH pelKHMa /pHc.2a/ Hcnonb3YIDTCR 6noKH KAMAK: 
KA-007 /2 WT,/, KA-303, KJl-021, KJl-006 /2 WT./, KH-029, KH-031, 
KM-001, KK-006, KJl-007 /2 WT./ KJl-018, KH-038, KJl-025, 
6K-3JlfA. 

nporpaMMa 3KcnepHMeHTa cocTaeneHa Ha acceM6nepe npo4eccopa 
INTEL-808Q H xpaHHTCR B n3Y HK. npH 3aAaHHH Ha4aJlbHblX ycnoeHA 
AOnOJlHHTeJlbHO Ha OAHOM H3 HHTerpanbHblX cneKTPOB coenaAeHHA 
yKa3blBaIDTCR ABa 4H¢POBblX 1I0KHa11 AJlR ¢opMHPOBaHHR KOHTpOllbHblX 
cneKTpoe. 

¢YHK4HH AHcneT4epa 3KcnepHMeHTa Bb1noJ1HReT 6K-3JlfA. KalKAOe 
co6blTHe npeACTaenReTCR 6 6aATaMH: e nepBblX 4 6aATaX COAeplKaT
CR KOAbl ABYX Alln /no 12 6HT oT KalKAOro/, e 5 H 6 6aATax aanH
CbleaIDTCR KOA epeMR-aMnJlHTYAHOro npeo6pa3oBaTeJlR KA-303 
/11 6HT/ H KOA TeKy11.1ero 3Ha4eHHR epeMeHH H3MepeHHR Tm /4 6H
Ta/, o6ecne4HBaR B03MOlKHOCTb aHaJlH3a nepHOAOB nonypacnaAa, 

3TH AaHHble riocneAOBaTeJlbHO aanHCblBaIDTCR B OAHH H3 6y¢epHblX 
HaKonHTeneA KJl-006. nocne aanonHeHHR OAHoro npoHaBOAHTCR nepe-
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KI1~4eHHe Ha APYrOH 6y¢ep, a COAepmHMOe npeAWAY~ero nepeHOCHTCR 
s 03Y HK, rAe ¢opMHpyeTCR Ma~cHB AilHHo~ 8K6aHT, KOTOPWH s BH
Ae ¢aHna aanHCb1saeTCR Ha HMn THna H30T-5003. HMR KamAoro ¢aHna 
COAepmHT HH¢opMa4H~ o nOPRAKOBOM HOMepe aanHCH Ha HMn, HOMepa 
TeKy~HX 4HKI10B H3MepeHHH, TeK~ee speMR OT Ha4ana 3KCnepHMeHTa. 

8 XOAe H3MepeHHH HaKannHBa~TCR ABa cneKTpa cosnaAeHHH C aa
AaHHWMH 4H¢POBWMH OKHaMH, KOTopwe BWBOARTCR Ha 3KpaH 4BeTHOro 
AHcnneR nocpeACTBOM HHTep¢eHca KH-029. 

0KOH4aTeI1bHWe cneKTPW cosnaAeHHH MoryT 6WTb nony4eHW TOilbKO 
nocne cdpTHPOBKH HH¢opMaQHH, aanHcaHHOH Ha HMn, c noMo~b~ npo
rpaMMW SORT /cM.3.3/. 

3. nPOfPAMMHOE 06ECnE4EHHE 3KCnEPHMEHTOB 
HA YCTAHOBKE 3nrA 

AnR o6cnymHBaHHR 3KCnepHMeHTOB pa3pa6oTaHbl nporpaMMbl: 
- KM-PC - nporpaMMa o6MeHa AaHHWMH MemAY HK H n3BM; 
- SPRINT - nporpaMMa npeABapHTenbHOH o6pa6oTKH cneKTpos; 
- EXPSl - nporpaMMa H3MepeHHR cneKTpos c aHa!1H30M Ha nepH-

OA nonypacnaAa /cM.2. 1/; 
- EXPS3 - nporpaMMa H3MepeHHR Tpex cneKTpos c aHa!lH30M 

Ha nepHOA nonypacnaAa /cM.2.2/; 
EXPC - nporpaMMa H3MepeHHR cneKTpos cosnaAeHHH /cM.2.3/; 

- DIAGN - TecT-nporpaMMW AHarHOCTHKH 6noKoB KAMAK; 
- SORT - nporpaMMa AflR copTHPOBKH H ¢opMHposaHHR cneKTpos 

cosnaAeHHH. 

3.1. KM-PC - npozpaJ\1.Ma oeyHanpaeAeHHoco 
06./vleHa OaHHb/JvlU Jvlexoy D3BM u HK 

Cy~ecTsyeT HeCKOflbKO nporpaMM o6cnymHBaHHR KaHailOB CBR3H 
B cTaHAapTe RS-232C /HanpHMep, CROSSTALK, PC-TALK/. OcHOBHOe 
Ha3Ha4eHHe 3THX nporpaMM - o6MeH HH¢opMa4HeH H o6cny~HBaHHe 
MOAeMOB B IlOKa!lbHWX CeTRX - B HaweM CJ1y4ae npHBOAHT K cy~ecy
BeHHOMY CHHmeHH~ 3¢¢eKTHBHOCTH COBMeCTHOH pa60TW C HK H3-3a 
HeB03MO~HOCTH HilH cnomHOCTH nepeAa4H ¢aHI10B C HeTeKCTOBOH HH
¢opMa4HeH. 

Paapa6oTaHHa~ nporpaMMa KM-PC IlHWeHa yKa3aHHWX HeAOCTaTKoB. 
CTPYKTypa nporpaMMW: 
nporpaMMa COCTasneHa Ha R3WKe 6eHCHK H CKOMnHilHPOBaHa C na-

PaMeTPOM /c:32767, B COCTaB naKeTa BXOART: 
- KM-PC.EXE - HcnonHR~~HH MOAYilbj 

- KM-PC.CON - KoH¢Hrypa4HoHHWH ¢aHn; 
- KM-PC.KEY - onpeAeneHHe ¢YHK4HoHaJ1bHWX KnasHweH; 
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- KM-PC.HLP - HHCTPYK4HR nonbaosaTeneH; 
- KM-PC.TIT - aaronosoK nporpaMMbl. 
nocne aanycKa - nporpaMMa KM-PC.EXE npo~3BOAHT noHCK ¢aHna 

KM-PC.CON H coaAaeT KOH¢Hrypa4H~ KaHana CBR3H c napaMeTpaMH: 

KoMaHAa OnpeAeneHHe napaMeTpbl 
B03MOmHble no YMOJ14. 

TITLE 3aronosoK, sepcHR YES, NO YES 
HELP BblBOA HHCTPYKQHH YES, NO YES 
KEYS CTaHAaPTHoe Ha3Ha4eHHe YES, NO YES 

KilaBHW 
CALL YcTaHOBJleHHe CBR3H YES, NO YES (Ctrl-8) 

npH 3TOM B HHmHeH CTPOKe 3KPaHa nORBflR~TCR onpeAeneHHR Ha-
3Ha4eHHH ¢YHK4HoHaJ1bHblX KnasHw . B HaweM c11y4ae Fl-F6 Hcnonb-
3Y~TCR AI1R 4acTo npHMeHReMwx KoMaHA MOHHTopa HK, F7 H F8 cny
maT AilR o6MeHa AaHHblMH MemAY HK H n3BM s npRMOM H o6paTHOM Ha
npasneHHH, F9 o6ecne4HBaeT BWBOA AaHHwx Ha npHHTep H FlO - aa
nHCb coAepmHMoro 3KpaHa Ha HrA n3BM. BwxoA s AOC o6ecne4HBaeT
cR HamaTHeM KilaBHWH ESC. 

ct>aHilbl KM-PC. CON H KM-PC. KEY MomHo H3MeHRTb rno6b1M PeAaKTopoM 
TeKcTa HilH HenocpeACTBeHHO, Hcnonb3YR KOMaHAY Alt - F2. 3HaKH1 
BBOAHMble C KJlaBHaTYPbl n3BM, nocTyna~T CHa4ana B KOMaHAHblH 6y
¢ep H Ranee, nocne HamaTHR ENTER - s 03Y HK. AnR nosTopeHHR 
nocneAHeH KOMaHAW AOCTaTo4HO HamaTb KnaeHwy INS. HenocpeACT
seHHaR nocwnKa CHMBOilOB B HK AOCTHraeTCR OAHOBpeMeHHWM Hama
THeM KilaBHWeH Alt + CHMBOilj KOHTPOilbHble KOAbl nocTyna~T He
nocpeACTBeHHO /Z, C, 1/. 

06MeH HH¢opMa4HeH MemAY n3BM H HK MomeT npoHCXOAHTb Ha ABYX 
He3aBHCHMWX 11CTpaHH4ax11

, KOTOpwe aKTHBH3HPY~TCR KilaBHWaMH 
PgUp H PgDn. 

3Ha4eHHR APYrHX KilaBHW: 
- Kypcop ssepx - npocMOTP R4eeK 03Y HK 11 ssepx11

; 

- Kypcop BHH3 - npocMoTp R4eeK 03Y HK 11 BHH311
; 

- END - swxoA H3 peAaKTopa acceM6nepa HK; 
- HOME - nepeMoTKa neHTW HMn s Ha4ano; 
- TAB - pacwHpeHHe AeHCTBHH KnasHw F9, FlO c soaMomHocTb~ 

swsoAa HH¢opMa4HH Ha npHHTep HilH HrA; 
- Alt+Fl - BWBOA Ha 3KpaH TeKcTa HHCTPYKQHH AflR pa6oTw 

C nporpaMMOH. 
06MeH 6110KaMH AaHHWX: 
nepeAa4a 6IlOKa AaHHWX npoHCXOAHT B ABa 3Tana. CHa4ana B 03Y 

HK 3aHOCHTCR scnoMor:-aTe!lbHaR nporpaMMa BBOAa-BblBOAa C aApeca 
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3800H, K KOTOpoA npoHCXOAHT o6pa~eHHe s npo4ecce COBMeCTHOA 
pa60Tb1. EcnH pacwHpeHHeM HMeHH nepeAasaeMoro ¢aAna RBnReTcR 
.TXT /TeKCT nporpaMMW/, TO 4TeHHe HnH sanHCb Ha4HHa~TCR C aA
peca 6000H, a AnHHa ¢aAna BWBOAHTCR Ha 3KPaH. taAnw c pacwH
peHHeM .COD - asToMaTH4eCKH o6pa~a~TCR K R4eAKaM c aApeca 
4000H. npH APYrHX pacwHpeHHRX HaAO 3aAaBatb Ha4anbHWH aApec 
H AnHHy nepeAaBaeMoro MaccHsa. 

ApaAsep sanHCH 6noKa ApaAsep sanHcH 6noKa 
AaHHblX H3 HK AaHHblX s HK 

LXI B,START LXI B,START 
LXI D,LENGTH LXI D,LENGTH 

X: IN 01 DI 
RAR X: IN 01 
JNC X RAR 
LDAX B RAR 
OUT 00 JNC X 
INX B IN 00 
DCX D STAX B 
MDV A,D INX .B 
ORA E DCX D 
JNZ X MDV A,D 

Y~ JMP Y ORA E 
JNZ X 
El 
RST 

J).nR KOMMYHHKa4HOHHOA nporpaMMbl 04eHb Ba>KHO, 4T06bl CKOPOCTb 
ocso6o>KAeHHR 6y¢epa H cKopocTb nepeHoca KOAOB Ha 3KPaH HnH 
Ha HrA cy~eCTBeHHO He OTnH4anHCb OT ·cKopOCTH nepeAa4H AaHHblX 
no nHHHH CBRSH. 3TO AOCTHraeTCR TeM, 4TO nepeMeHHwe AOn>KHW 
6b1Tb 4enblMH 4HCnaMH. 

npH 3TOM aHanH3 HH¢opMa4HH, nocTyna~~eA H3 HK C 4enb~ HCKn~-
4eHHR nHWHHX 6aATOB LF, AOn>KeH swnonHRTbCR AOCTaT04HO 6wcTpo. 
HH>Ke npHBeAeHa ·noAnporpaMMa BBOAa-BblBOAa Ha 3KPaH oTBeTOB HK: 

510 B$= I NKEY$: IF B$=1111 THEN 550 ELSE 800 
'npHeM 3HaKa c KnasHaTypw, 800 - Ha4ano noAnporpaMMW 
¢opMHPOBaHHR KOMMYHHKa4HO~Horo 6y¢epa H BWBOAa Ha AHC
nneA 

530 IF EOF(l) THEN 510 
1 ecnH 6y¢ep nycToA; 1 - HOMep KOMMYHHKa4HOHHoro ¢aAna 

540 A=LOC(l) 
1 KOnH4eCTBO 6aATOB B 6y¢epe 
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542 IF EF=O THEN A$=1NPUT$ (1 ,*1) 
I npHeM OAHoro 3HaKa BBOAHMOA KOMaHAbl; 4T06bl OHa He BblBO- . 
AHnacb nosTopHo ~ ee HaAO o6oATH 

544 IF ASC(A$)< > 13 AND ASC(A$)< > 10 THEN 542 ELSE 
EF=l: A=LOC(l): PRINT A$; 

'npHHRTb see 3HaKH KOMaHAW 

550 IF A> 255 THEN A$=1NPUT$ (255;* 1): DL=255 ELSE IF A> 1 
THEN A$=1NPUT$ (A,*1): DL=A ELSE 510 

560 K=INSTR(1,A$, CHR$(TO)) 
1 nOHCK nHWHHX 6aATOB 

564 IF K=O THEN ·570 ELSE PRINT LEFT$ (A$, K-1); 
A$=RIGHT (A$, DL-K): DL=LEN(A$): GOTO 560 

1ycTpaHeHHe 6aATOB LF H3 KOAOB, nocwnaeMWX Ha 3KpaH 

570 PRINT A$; A=A-255: GOTO 550 

AnR OTKPWTHR KOMMyHHKa4HOHHOro ¢aAna c noMO~b~ CKOMnHnHpo
saHHOA nporpaMMbl Heo6XOAHMO BHa4ane onpeAenHTb COAePlKHMOe pe
rHCTpa MOAeMa aCHHXPOHHoro HHTep¢eAca. 3To AenaeTCR cneAY~~HM 
o6pasoM: 

140 OUT 
150 OUT 
160 OPEN 

1 0 l O , 61 : OUT 
l 022, 13: OUT 
"CONl: 4800, 

1016,58:0UT 1020,10:0UT 
1024,23:0UT 1025,49:0UT 

N, 8, 2, rs, cs, ds, 

3. 2. SPRINT - npoz pa.M.Ma npeoeapume.rzb 1102 o 

1021,96 
1041,123 

cd" AS*l 

· a11a.rzu3a u o6pa6omKu 3KcnepW-1e1tma.rz1J1t1J1x 
cneKmpoe 

nporpaMMa SPRINT npeAHa3Ha4eHa AnR npeAsapHTenbHoA 3KCnpec
cHoA o6pa6oTKH H3MepeHHblX cneKTPOB. nporpaMMa MO>Ke.T C4HTblBaTb 
c HrA n3BM cneKTpb1 AnHHoA He 6onee 4096 KaHanos, sallHcaHHbJX 
s ¢opMaTe 2 HnH 3 6aATa Ha KaHan. AonycKaeTCR HAeHTH¢HKaTop 
s Ha4.ane sanHcaHHoro cneKTpa /s 3TOM cny4ae KonH4ecTso 6aA-Tos 
HAeHTH¢HKaTopa HrHopHpyeTCR/. CoAeP>KHMOe n~6oro KaHana He AOn>K
HO npeswwaTb 106 -1 /B npOTHBHOM cny4ae HCTHHHOe 3Ha4eHHe sa
MeHReTCR Ha 3TO MaKCHManbHOe 3Ha4eHHe/. 

CTPYKTypa nporpaMMbl: 
nporpaMMa HanHCaHa Ha 6eACHKe H CKOMnHnHpOBaHa. nonHblH na-

KeT 3aHHMaeT 43K6aAT H BKnID4aeT MOAYnH: 
SPRINT.EXE - HcnonHR~~HA MOAYnb 
SPRINT.MEN - TeKcT MeH~ nporpaMMW 
SPRINT.HLP - HHCTPYK4HR nonb30BaTeneA 

- SPRINT.SPE - saronosoK nporpaMMw 
- SPRINT.CAL - sseAeHHaR KanH6posKa no 3HeprHH. 
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nocne aanycKa <t>aAna SPRINT.EXE nporpaMMa BXOAHT s rnasHoe 
MeH~, rAe yKaawsa~TcR HMR <1>aAna o6pa6aTwsaeMoro cneKTpa, cpop
MaT aanHCl-1 H AnHHa J,1AeHTH(pl-1KaTopa. nporpaMMa HMeeT 2 pemHMa 
pa6oTbl - TeKCTOBOH H rpa(pH4eCKHA. TeKCTOBOH pemHM no3BOnReT 
BblBeCTl-1 Ha 3KpaH HnH npHHTep 11 pacne4aTKY11 'CneKTpa no KaHanaM. 
rpacpH4eCKl-1H pemHM - npeAHa3Ha4eH AnR s1,13yanbHOro npeACTasneHHR 
cneKTpanbHblX pacnpeAeneHHA 1,1 o6pa60TKH AO 100 nHKOB. BepTHKanb-

_ HblH MacwTa6 Bb16HpaeTCR aBTOMaTH4eCKH no MaKCHManbHOMY OTC4eTy 
B Bbl6paHHOM Y4aCTKe, ropH30HTanbHblH MaCWTa6 aaAaeTCR onepaTo-
POM s AHanaaoHe OT 128 AO 4096 KaHanos. . 

noMHMO cneKTpa Ha 3KPaH BblBOAHTCR cnyme6HaR HH<!>OPMa4HR: 
- HoMepa nesoro H npasoro KaHanos sw6paHHoro Y~CTKa; 
- MaKCHManbHblH OTC4eT B AaHHOM y4aCTKe; 
- n03H4HR H COAepmHMOe KaHa~a. noMe4eHHOro. MapKepo~; 
- K03(p¢H4HeHTbl AnR KanH6posKH no 3HeprHH. 
PacnpeAeneH1-1e MomeT 6b1Tb npeACTasneHo s n1-1HeAHoM, norapH<t>

MH4ecKoM 1,1 vN MaCWTa6ax . 
.QnR o6pa6oTKH n1-1Ka AOCTaT04HO noMeTHTb MapKepoM ero rpaHH-

4bl, nocne 4ero nHK paCKpaWHBaeTCR, a B HHmHeA 4aCTl-1 3KPaHa sw-
80,QRTCR HOMepa 0 rpaHH4HblX KaHanos, nnolljaAH n1-1Ka 1-1 <!>oHa co CTa
THCTH4eCKHMH OWH6KaMH, 4eHTp TRmeCTH, WHPHHa Ha nonyBblCOTe 
B KaHanax H B 3HepreTH4eCKHX eAHHH4ax. 

PemHM BblBOAa Ha nnoTTep THna NE~2000 o6ecne4HBaeT PHCOBaHHe 
cneKTpa HnH ero Y4aCTKa B TOM BHAe, KaK OH Ha6n~AancR Ha 3Kpa
He. P1-1cyHOK MOmeT AOnonHRTbCR HH¢OpMa41-1eA:'pa3MeTKOH no OCH Y 
(COUNTS/CHANNEL), no ocH X (ENERGY(keV), CHANNEL), a TaKme HMe
HeM <l>aAna cneKTpa. 

Ha pHc.5 noKaaaH cpparMeHT raMMa-cneKTpa cMecH H3oTonos 
c MaccoA A = 150 ,nony4eHHoro np1,1· noMOll\H Macc-cenapaTopa, Ha
MepeHHoro Ha ycTaHOBKe 3nrA B Te4eHHe 3 MHHYT H BblBeAeHHoro 
C nOMOlljb~ onHCaHHblX nporpaMM. 

3.3. D!AGN-nporpaMMa o6ecne4HBaeT nposepKy roTOBHOCTH anna
paTYPbl K pa6oTe nyTeM noAa41-1 KoMaHA KAMAK Ha see 6noKH CHCTe
Mbl. Kp1-1TepHeM 1,1cnpaBHOCTH 6noKa RBnReTCR nony4eHHe OTBeTHblX 
CHrHanos Q, X. B npoTHBHOM cny4ae Ha 3KpaH BblBOAHTCR C006lljeHHe 
o no3H4HH, THne HeHcnpasHoro 6noKa. nporpaMMa DIAGN BKn~4aeT 
noAnporpaMMY CAMTEST, c noMolljb~ KoTopoA MomHo opraHH30BaTb 
4HKflH4ecKY~ nposepKy n~6oro 6noKa KAMAK c y4eToM ero oco6eH
HocTe~, HCnOflb3YeMblX KOMaHA H <l>YHK4H~. 

3.4. SORT-nporpaMMa npeAHa3Ha4eHa AflR copTHPOBKH HHcpopMa-
41,11,1 o cneKTpax cosnaAeHHA THna A-A-T, cocTasneHa Ha 6eAcHKe 
H CKOMOHflHposaHa. HepaccopTHPOBaHHaR, nepBH4HaA HH(pOpMa4HR 
IHnH 4acTb ee/, HaXOARlllaRCR Ha HMn, AOnmHa 6b1Tb nepeaanHcatta 
c noMOll\b~ nporpaMMbl KM-PC so sHewH~~ naMRTb n3BM. no3TOMY 34>-
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PHc.5. raMMa-crreKTP H3o6apHoro HCToqHHKa CA= 150. 

cpeKTHBHOCTb nocneAY~lljeH pa60Tbl 6yAeT YAOBfleTBOpHTeflbHOH flHWb 
npH HaflH4HH TBePAOro AHCKa C pecypcoM naMRTH 15t20M6aAT. 

nporpaMMa SORT pa6oTaeT s AHanorosoM pemHMe. 0Ha noasonReT 
npemAe scero C<!>OPMHPOBaTb 3 HHTerpanbHblX cneKTpa cosnaAeHHH 
/ABa aMnflHTYAHblX H OAHH speMeHHoA/ H aanHcaTb HX Ha Hr.Q n3BM. 

nocneAY~lllaR pa6oTa npeAnonaraeT BBOA KPHTepHes oT6opa. Bo
nepsblx, 3TO 4H<!>POBble OKHa Ha OAHOM H3 aMnflHTYAHblX cneKTPOB 
/3Ta npo4eAypa BblnOflHReTCR c nOMOll\b~ nporpaMMbl SPRINT c aa
nHcb~ Ha Hr.Q AaHHblX O Bb16paHHblX OKHax' MaKCHMaflbHOe 4HCflO Ko
TOPblX He 6onee 100/. Bo-BTOPblX, Heo6XOAHMO 3aAaTb' HHTepsan 
speMeHH cosnaAeHHH HCXOAR H3 TpeTbero, speMeHHoro, HHTerpanb
HOro cneKTpa cosnaAeHHA. HaK0He4, B cny4ae Heo6XOAHMOCTH, Mom
HO 3aAaTb KPHTePHH OT6opa AflR aHaflH3a HflH onpeAeneHHR nepHOAOB 
nonypacnaAa, B 3TOM cny4ae peaynbTaTbl H3MepeHHA s npeAenax Kam
AOro 4HKfla MOmHO pa36HBaTb Ha 4, 8 HflH 16 speMeHHblX HHTepsa
nos. 

.. .. 



no11y4eHHb1e noc11e copn1poeK11 ,q11¢¢epeH411a11bHb1e cneKTPbl coena
,qeH11C1 3an11cb1Bat0TCfl Ha HrA n3BM 11 · 06pa6aTb1Bat0TCfl o6b14HblMl-1 cno
co6aMH. 

CosoKynHoCTb co3,qaHHoro annapaTypHoro 1-1 nporpaMMHoro o6ecne-
4eH11fl ycTaHOBKl-1 3flrA no3B0IlfleT opraHl-130BaTb pa3Jll14Hble B1-1,(\bl 
3Kcnep11MeHT0B 1-1 aHa11113 pe3yJ1bTaT0B e npo4ecce 113MepeHHH. 

8 3aKilt04eH11e aBTOPbl C411TatOT CBOl1M npHfJTHblM AOilrOM no611aro
,qap11T~ K.R.rpoMOBa. u.BblilOBa, B.r.KaI111HHl-1KOBa, T.ct>eHewa 3a no
CTOflHHOe sH11MaH11e 1-1 noMo~b, A.Rc11HcKoro, A.K'.6e11f1esa, R.A.CaA
,q11Mosa 3a Y4aCTl-1e Ha oT,qeJlbHblX 3Tanax pa60Tbl. 
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Ayryc TbIHHK 3 • H p;p • Pl3-88-160 
AnrrapaTypHoe H rrporpaMMHoe o6ecrreqeHHe 
oH-naHH 3KCriepHMeHTOB p;nH Hp;epHo-
crreKTpoMeTpHqecKHX HCCne,o;oBaHHH Ha ycTaHOBKe 
3J1fA 

,IJ;aHo orrHcaHHe arrnapaTypbI H rrporpaMMHoro ooecrreqeHHH 
p;nH rrpoBep;eHHH 3KCrrepHMeHTOB Ha ycTaHOBKe 3JlfA. YcTaHOBKa 
rrpep;Ha3HaqeHa p;nH HCCnep;oBaHHH CBOHCTB KOpOT~O)KHBYID;HX Hy
KnH,D;OB,. yp;aneHHblX OT rronOCbl 6eTa-cTaOHnbHOCTH B JiHHHIO 
c Macc-cerrapaTopoM no rrporpaMMe HCHAIIII. PaccMaTpHBaIDTCH 
H rrpep;narawTCH pasnHqHbJe pe)KHMbl H3MepeHHH crreKTPOB a-, 
0-HsnyqeHHH, Kx-, y-HsnyqeHHH, crreKTPOB 3BK, Kx- y-coBrra
p;eHHH rrpH rroMomH crreKTPOMeTpOB C rronyrrpOBO,D;HHKOBhlMH p;eTeK
TopaMH H crreKTpOMeTpa.THrra 11 MHHH-arrenbCHH11 C HCrronb30Ba
HHeM ne:tTporrpOTH)KHOro YCTPOHCTBa. 

P a6oTa BbmonHeHa B JlaoopaTopHH H,o;epHbIX rrpo6neM mrnH. 
IlpenpHHT 061ae,llHHeHHoro HHCTHTyra AAepe&1x Hccne,o;oeaHHii. )ly6ea 1988 

IlepeBop; O.C.BuHorpa,o;oBOH 

Augustyniak E.et al. Pl3~88-160 
Hardware and Software for On-Line Experiments 
in Nuclear Spectroscopy on ELGA Device 

ELGA experimental device and the set of computer prog
rams are described. The aim of on-line experiments with 
a mass-spectrometer is the investigation of short-lived 
nuclides far from the beta-stability line according to 
JASNAPP research program. In order to obtain physical in
formation about mass differences Qa and Q13 , decay s_chemes, 
multiple momenta, lifetimes of excited states and periods 
of half-decay of nuclides various regimes of measurement 
of alpha-, beta-; gamma-, Kx...:, electron conversion-, gam
ma:..gamma coincidence spectra are proposed. Spectrbmeters 
with semiconductor detectors, "mini-orange" spectrometer 
and tape-transport station are used. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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