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BBEAEHI1 E 

YcneXH pa3 B H T~fl M~H~- H M~KPO- 3 BM H na Ae H ~e ~x CTO~MOCT ~ 

np~ Ben ~ K W~ PO K O M Y BHe Ape H~~ TaK~X MaW~H B TexH~KY ~H3H 4 e cK o

ro 3K cnep~MeHTa. Pa3B~Banocb npo r paMMHoe o6ec ne4eHHe Anfl 
YAoBneTBope HH fl Tpe6oBa H~H. KOTop~e CTa BMT pa 60Ta B peanb HOM 
MaclU Ta6e Bpe MeH ~ . c60pa M o6paGoTK~, a TaK~e xp aHeHM R 3Kc ne 
pHMe HTa n bH~X AaHH~X. M~K ponpo4eccop~ n p H M e H fl ~ T cH B OTAenb H~X 

~YHK4HoHanb H~x 6noKax , KOHTponnepax ~ nM npH6opax, BwnonHRR 
caMOCTOATen bHWC 3aAa4H ~ ~MeR CBR3b Me~AY coGo~ ~ n H C 3 BM 
fionee BWCOKOH MepapX~M , , 

B AaHHoA pa60Tc nOKa3aHO, KaK MHKOO- 3 BM KH 1101 I np~MeHHeT
CR AnA oGc nY~MBaHMH 4BeTHoro AHcnncH, AnH H306pa~eHMR M 06
pa60TKM 3Kcnep~MeHTanbHoA M y npa BnR~~eA MH~opMa4HH B BMAe 
TeKC TOBWX H r pa~M 4ec K M x M306pa~cHHH, AnH CBH3H C annapaTypoA 
ynpaBncHHH M M3Me pe HH H KpMc TannA H~paK 4 Mo H Hor o c neKTpOMe Tpa, 
ynpaBnHeMoro 36M ~ffiRA 60/ 30. CBR3b Me~AY oGeMMM 3 6M ocy ~ecTB
nRCTCR 4CPC3 nocneAoB aT en b H~H MHTep$eHC KI1 021 ' 4' 

1.	 CO CTAB CI1C TEMbl AmI ynPA6llEH I1 Jl 31<cnE PlilHE tiTOM
 
11 OCYC\ECTBnEIH1 E CBJl3H HElKAY MI1HI1-3BI1 MERA 60/3 0
 
11 HI1 KPO- 3BI1 K/1 00 1.
 

Ha pMc ,1 np enc r aane ua otill\dfl CTPY~ TYP H aR CXCMa CMCTCMbl. 
OHa BKnlO 4aeT B ceGR MM H~ -3 I3 H ~ffiRA 60/3 0 ~1 AMCKOBOA AnR rM6K~X 

AM CKOB , nocneAOBaTenb Hoe ne 4a THoe YCTPOHCTBO, TepMMHan, KOHT
ponnep 106A, GnOK nocneno aa r ens aoa CBH3 M KI1 02 1 ' 2 ' , MMKpO
xo ur conne p K/1 00 1 ' 1 ' , MHTe p$ e I1 C u ae r uoro AMcnnCH UTB 574 ' 51, 

6 ' 
a TaK~e GnOK ~mY 550 nocnenoaa r eneao a CBR3M C cMc TeMoH TERM 
Ha EC l U40/ 1055 . 

P H C . I . 06ll\;:ul c r pvxrvpuau cxessu
 
EC 1040/1055 CHCTeMhI ynp anne uua 3KcncpHNeHTOM .
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Pl1 C . 2 . 06 CJIYl101!~a IlHe flOCJl e p,O B a 

TeJIbHbIX IiJI T e p cPe il cOB KAMAK. 

3 6H ~mRA 60/30 H pa 6oT a~ aR Ha He ~ npo rpaMMHaR CHCTeMa 
y npa Bne HHR KpHCT annAH$pa K ~HOH H~M cn e KTpOMe TpOM B CHCTeMe RT -60 
B~non H Re T Bce ¢YH K~H H y npa Bne HHR cne KTpOMeTpOM, c60p H xpa HeHHe 
AaH H~X . B 3Ty cHcTeMy BKn lO 4e Hbl nporpaMMbl o6cnYlt<HBaHI1R CBR3H C 
3 BM KM 001 , a r ajose C c H cT eMo~ TERI·! . CBR3b Me>xAY 3Btl pe an a ao 
BaHa C nOMO~ b lO nocneAO BaTen bH~X H HTep$e~coB KH 02 1 / 4/ . 

Ha pl1 c . 2 nO Ka 3a H~ npor pa MM H~e c peAc TBa AnR o6cnylt<H Ba HI1R 
I1 H Tep¢e~c o B . B COOTBeTCT BHH C Tpe6o BaHH RMI1 ycnoBHA pa60Tbl HH 
Tep¢e~ ca KH 02 1 OAHa no c~n K a COCTOI1T H3 AByX 6a~ T , KOTop~e ne
pe Aa lOTCR B Ma r l-1 CTpan b KAIIAK. B 3a BI-1 CHMOCHI OT B~6pa HH o ro Bl-1Aa 
ne peAa4H I ne peAa 4a 1-1 3Mepe HH~X AaHH~X HnH ynpa BnR~ I-1 X KOMa HAI 
Ml-1 HH- 3 BM noc~nae T B MHKPO-3 BH coo6~eHH e H3 12 HnH 2 6aAT . HH¢Op
Ma ~HR , KOTOpy lO nepe AalOT cooG~eHHR , H306 palt<e Ha Ha pl1 c . 3 . npo 
r paMMbl B MH KPO- 3 BM Mo r yT pa60TaTb B AByX pelKHMax : on- l i ne Hn l1 
of f - line . B 3aBHCHMOCTH OT pe lKHMa npOHCXOAHT Hn H CTap T nporpaM
Mbl npe pbl Ba HHH EDAT I H3 xo-mne xc a npo r paMM"nonY4eH ~1 e ~13 MepeH HblX 

AaH Hblx" H ynpaan euae npo uec c o x on-line / , HJlI1 CTa pT KOMa HAHoA 
npor paMMbl "06cJlYlKH Ba HHe c ne xr poa" l o f f - line / . 

06 a KOM nneK ca npo r paMM HCnOJlb3ylOT nOAnpo rpaMMy nOArOTOBKH H 
nepeAa 411 coo6~ eH I1~ TEVO, KOTo paR BKnlO4ae T B c e6R Ma Kponporpa MMy 
DATRA AnR pa60Tbi C l-1 HTepQ>eAcoM KH 02 1. 8 pelKl1 Me on- l ine Hc non b

. . .. ., 
' -

v 
V Ib1Eoe+<H08 oa" " 08 
v, 

Tel'lOeOQ rv00 

.tIabne.."" 

3yeTcR Ton bKO KOMa HAa START AnR 
MHKPO- 3 BH KM 001. 

CHHxpo HH3a ~ I1R ne peAa 411 Aa HH ~x 

npOHc XOAHT C nOMo~ b lO HyneBo r o 
OTBeTa Q>YHKl\ I1 H F(2) KI\M AK . npHH
~ l1 n CHHxpO HH3 a~HI1 nOKa3a H Ha 
pl1 c .4 . B Aa HHoA KOH$ H rypa~I1H 

6o<T 15 T,m "'"0000
I II
 MHKPO-3BH KH 001 pa60Tae T 6e3Cropr r

nepH Q>e pHAH~ x YCT poAc TS. AnR Ha 10 1 B .~p 2' oit cr p . . 
BoJbeo b K!>olJPo T DO' 4ana pa60Tbl He o6xoAHMO CAeJlaTb 
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8WXlII HeH l-E leOMa 

LAM 

P IIC . 4 . Il panuan CH IIx p o Hli 3 a l..\1iI1 0 6 MeJI a Me)l(JJ,Y MiiHH-3 BM ~mRA 60 / 30 
Ii MH K p O- J B M KM 00 I . 

I1H I1 ~l1aJlH3 a ~ H IO MI1 t<po- 3BH npo r pa MMoA - MO HHTOpOM .' 2/ H HHH[(H aI1H3a

[(11 10 npO r pa MM~ npe pblS a HHH EDAT . 3TO npOHCXOAI1T B MOMe HT BKn104e 

HHR 36M. MOA I1~HKa[( I1 R MOHHTopa nOKa3 a Ha HHlt<e .
 
MVI A.0 3 anHcaT b CTap TO B~H aApec npo r pa MMbl npep ~Ba H I1 A
 
STA 32416 S Be t<TOp npep~BaH HH .
 
MVI 44 
STA 32417 

MVI A,377 C4eT 4HK AIlR n p o r paMM~ npe pbl Ba HI1A. 
STA 34363 

LXI H.304oo ~e6nO K l1 pOBa Hl1 e 6nOKa KAHAK. 
MVI M,26 

MVI A.275 Pa 3pewe HHe npep~B a H H~ AnR 6IlOKa KAHAK. 
OUT 3
 
JMP 1225 B03BpaT B MOHIo1TOp.
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PHc . 5 . BHA 3Kp aHa no cn e HIlHU;H a
nH3aU;HH H "O KHO" ,l],J1fl ,[IHCKpeTHblX 
3Ha qe IlJ1rI nap ane'rpoa , 

~

2 . YnPABJlEll l1 E l.\13 ETHbIM A ~1C n Jl E E f l C 1l0f10111b lO HllKPO- 3BM lUI 00]. 

2. 1 . I1 H~ 4~ an~ 3 a 4~R M~KPO-3BM 

Y npa Bne H ~e 4BeTH~M A~cnneeM n p O~CXOAHT C n OMO ~ b~ AByX 6 n o 
KOB l S I : 

II r pa¢M4e c Kor o 6n OKa , KO T O P~ ~ y npa Bn Re T 256x256 n pOrpaMM ~ pye 

Mb I M~ T04KaM~ ;
 

21 CHMBonbH o r o 6noKa , KOTOP~~ 06cnym~ Bae T ABe cTpaHM4~ naMRT ~
 

AMc nneR C 32x64 3Ha Ka MH ABCll .
 
3T~ 6nOK~ ~cnonb 3Y~TcR An A 4 BeTHoro ~306pa m eH ~R Ha 3KpaHe 

OT] AO 3 cne KTpo B l OT 1 AO 3 nopRAKOB o TpameH~RI . 

C n e KTp~ Mor yT COCTOATb M aKC ~ M anbHO ~3 400 KaHa nOB. "306pameH~ e 

cne KTpa Ha 3KpaHe n pO~CXOAH T 3a ABa wara : CHa 4a n a ~306pama~TCR 

KaHanbl C 1 no 200, 3aTeM nocn e KOMaH Abl"13 b160p B TO PO~ c rpe-u-uu" 
KaHa n bi C 201 no 400 . BB~A Y or pa HH4e HHo A B~C OT~ 3 Kpa Ha cn e KTp~ 

Ma cwT a6H pY~T CR no Ben~4~He Ma KCHMa n bHo r o nHKa . Ma KCHMa n bHo e 
4Hcno, KOTo po e Mo _e T UblTb H30 6pame Ho Ha 3 KpaHe n pH paGoT e co 
cnOB a M~ ~ 3 2 6aAT, COCTa Bn Ae T 655 36 - 3/ 3 T0 4 K~ He06xoA~MbI AnR 
~30opa* eH~R oCM/ . 

Ha 3 KpaHe , KpOMe rpa~M4eC Ko ro M306pa~eH~A ~H¢opMa 4 ~M , MomHO 
non y -urr s A~CKpeTHble 3 Ha4eH~ R / B " o KHe"1 o r neris au x T eKY~M X n a 
paMe TpoB . Ha p~ c . 5 nOKa3a H BMA 3 Kp a Ha nocne HHM4M anH3 a 4HH. 

2 .2 . Ilpo rpa MMHo e 06 ecne 4e H~e AnR non y4eHHR H 306 pameH~ A 

Ha 3 Kpa He 

n po r pa MMbI AnR 06cn Y* HBa HHA 3 KpaHa 3 a H ~Ma~T 3K GaAT n3 Y. 
6noK A aHH~X H 6 no K y n p a B nR D~~x n a p a Me TpOB ~ cn on b 3yeT 3 K 6aA T 
03Y. Ita pHc . 6 nOKa 3aHa CTpy KTy p Ha R c xeMa B 3 aHMoA eRcTB~R OT
Aenb HblX n porpa MM. n po rp aMMHo e oGe c ne 4e HHe Mom HO pa3Aen~Tb Ha 
HeCKonbKO OTAenbHblX 3neMeHTOB: 
1 .	 npo r pa MMa EDAT o p ra HH3yeT npHe l~ M a Han~3 npHHRToR HH$opMa 

4HH. B 3aBHC~M OCTH OT pe3 yn bTaT a aHanH3a nporpaMMa *AeT 
cneAy~~ee cnOBO, Hn H 3anH CblBaeT cnOBO B 03Y, Hn H ne p e AaeT 

PHC . 6. CTPYKTYPHaiI cxer-ra B3 aHNO
Ae ii c TBJ1H OT,[Ie Jlb HbIX npo r'p axx 
MI1Kpo- 3 BM KH 001. 

yn pe an e avre APyro H npor pa -o-e . 11po rpaMMa EDAT r a rose aanonune r 
6 n o K ynpaBneH HR B 03Y 16no K PARA/ . 

2 .	 REGIE - rna BHaR ynpaBnR~aR noorpaMMa. 3Ta npo rpaMMa MomeT 
pa o oTa Tb B Tpe x pe*HMax: 
- H30GpameHHe cneKTpa B p e~~Me on-line; 

H3 0Gpa*eH~e cneKTpa B pe ~~Me o f f- line / Ma c c HB AaHHblX Ge
peTcR C A~cnneR Ha M~H~ -3BM/ : 

- ~3 06pa*eH~e OObeMa OTAenbHOH 4aCT H cneKTpa C nOMO~bD Ge 
r y~e~ T04 KH I nporpaMMa CURS/. 

3. Ipynna nporpaMM ,L\JlR ~ H ~4~an~ 3a4 H~ 3KpaHa ~ 6n oKa PARA : 
- reHepa4~R Z AJlA 6no Ka KAMAK , 4~ CT Ka n a MRT~ rpa¢~4ecKoro ~ 

C~MBonbH or o 6noKoB 4BeTHoro A~ cnn eR IINIT, GRAPHD, DISPD/; 
~H H 4~an H3a4~R 3KpaH a ITV/ ; 

- ~H H 4~an~3a4~R 6noKa ynpaBnR~~~x napaMeTpoB PARA /RSTA/. 
4.	 nOAnpo r p a MMbI BbinonHeH~R pa 3n H4 HblX $YHK4 H ~ Ha 3 KpaH e : 

- BblBOA TeKC TOB O ~ CTPOK~ Ha n~uo e Me CTO 3 KpaHa !DI STE/; 
- M3 0Gpa * e HHe cerMeHTa c ne KTp a jANZ/ ; 
- ~3 06p alKe HH e B 1 0 KHe " TeKY~ H X 3Ha4eHHR AaBn eH HA ~ r e-mepa -

Ty pbl 3Kc ne pHMe HTa n bHo H yCTaH oBKH IADT! ; 
H30 6p a meHHe B"OKHe" HOMepOB KaHana i H i-I ! ANX/ ; 

- H306 p a me HHe B " 0 KHe" C06bIT~ ~ B Ka Han a x i H i-I IAYN/ . 
5.	 BcnOMo r a Te nb Hble npor paMMbI : 

- Bbl5 0 p MaCWTa6a H306 pa~e H~ R j NORl-I/; 
- YM Home H ~e 16-G~ T HbiX 4~cen I MULT /; 

Bbl60p Ma CWTa6a AnR H30Gp aMe H~R c ne KTpa KBaApaTHblX 3Ha 4 eH~H 

! QUADj ; 
- op r a HH 3 a 4 ~fl "6ery~e i1" T04 K~ I CURS/. 
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3. OEiCIlY}iH1BAtH1E t1HKPO-3 BH KM 001 4EPE3 HHHH-3Btl HERA 60/30 

06CIlYll<I-1BaHl-1e MI-1KPO-3B t1 npoacxonar I-1 CKIl10 41-1 Te11 bHO 4epe3 CI-1CTe
My npOrpaMM MI-1HI-1 - 3 BM. n pell<H Me on-line MI-1 KPO-3 BM o6cnYll<H Ba e T
CA C nOM0lJt blO npo r paMMbl H3Me peHHi1 / 4epe3 11HHHIO CBA3H MI-1HI1-3 Btl 
C MI1KPO- 3BH/. Ha axpaue nOABnJ'leTCA rpa¢lH4e CKoe 11 306palfle HHe 113 
MepeH Horo c ne xr pa B OnTI-1Ma11bHOM Ma cuJT a6 e. KpOMe ro ro , B "oxae!' 
3KpaHa 11306 palfl anTcn TeKYlJt l1 e 113Me pl1Te11b Hble Aa HHble H Te KYlJt l1 e 
3Ha4eHI1 A OTAeJlbHblX na pa Me TpOB 3 KcnepHMeHTa11b Hoi1 yCTa HoBKH /TeM 
ne paTyp a , AaBIleHHe/ . ECIlH K011H4e CTBO H3Me pAeMbl X Ka HaIlOB 6011bwe 
200 , TO c ne KTp COCTOI-1T 1-13 AByX 4aCTeH. KOT opbl e 1-1 30Gpall<a~TC A 

oTAe11bHO. 
KpOMe Henocpe,qCTseHHo ro 1-1306pall<eHI-1R c ne KTpa , eo epeMA 3Kcne

pl-1MeHTa 1-13MepeHHble ,qaHHble 3anl-1CblBalOTCA e ¢laH11 AaHHblX Ha AI-1CK 
H11I-1 Ka c c e Ty . nOCIle OKOH4aHI1A ceaHca 113MepeHI1H MOll<HO 4HTaTb 1-1 
nOIlY4aTb rpa<!lH 4ecKoe 1-1306pall<eHl-1e n011Y4eHHblX cneKTpoe C nOM0lJt blO 
npo r paMMbl 180UO. 3 Ta nporpaMMa pa5 0Tae T B pell<I1 Me Al-1a11ora . Hl-1 lfle 
Onl-1Ca Hbl ee KO MaHAbl A11A onepaTopa . 
ST - CTa pT npOrpaMMbI , I-1HI-141-1a11l-13al.\ I1A 3KpaHa H G110 Ka napaMeTpOB . 
KD - 4TeHI1 e Il106o r o ¢laH11a Aa HHblX C ,qI1 CKa 11 KOMn11e KCHoe 1-1306pa 

ll<eHl1e cneKTpa / MaKC I-1MaIl bHO 3 nopAAKa OTpall<e HI-1 A/ Ha 3KpaHe. 
B"oKHe"3KpaHa 1-1306pa)KeHbl YC110 BI1A 3 KCnepl1Me HTa eo epeMA 
11 3MepeHI1H. 

52 - Y13obpalfleHl1e Ha 3KpaHe BTOPOH 4aCTI1 cneKTpa /eC111-1 K0111-1 4eCT
BO 113MepeHHbl X KaHa110e 6011bwe 200/ . 

QU - B03BeAeHI-1e e KBaApaT n011Y4eHHoro cneKTpa 1-1 e r o 11306palfle 
Hl1e Ha 3Kp<lHe. 

LO - n011Y4eHI-1e 11orap l-1¢l M I-14eCKO~ ¢lYHK41111 OT 113MepeHHblX AaHHblX 
1-1 H306 pa lfle HI1 e n011Y 4eHHoro cneKTpa Ha 3Kpa He . 

AB - Bbl60p 11lO6o r o o6oeMa cnexrpa B O,qHOM 11 3 r pex nopanxoe or pa 
ll<e HI-1A C nOMOUlb lO J '6 e rylJtei1" T04KI1 e pe lfll1 Me Al1aIlo r a . Bbl6pa H
Hbl.:1 060 e M 1-1306pall<aeTCA e CepeAI1He 3KpaHa . 

CL - OCTaHoe Ka "6e rYUle i1" T04 KH. 
HK - n011Y4eHI1 e ~oHoeo .:1 npRMo.:1 B pelfll1Me ,ql1a110 r a 111111 4Te HI1e ¢o

HOBOH IlI1HI1 I1 11 3 on peAe 11eHHoro ¢lan11a C AI1 CKa 11 11 305pall<eHl1e 
I-1 X Ha 3Kpa He . 

HS - ~ bl 4 l1 T a Hl-1e 11 3 AaHHoro c ne KTpa 11111-1 3 Ha 4eHI1.:1 ¢lOHOBO.:1 npRMOH, 
I111H APyroi1 ¢lOHOBO.:1 11HHI1 H. Y1 306pa ll<e HHe pe 3Y11 bTHpYlOllle ro 
cne KTpa Ha 3 Kpa He. 

FS - 3anl-1 Cb B ¢lai111 ,qaHHbl 3Ha 4e HHA nOIlY4e HHo r o cne KTpa / H1111 
4a CTI-1 c ne KTpa / nOC11e KOMaHA QU,L O,HS H11I1 MacwTa 6l1pOeaHI-1A. 

EX - Bbl XOA H3 npOrpaMMbI. 

3AKJlI04 EHH E 

B Aa HHOM C006U1e HI1H nOKa 3a Hbl B03MOll<IiOCTI1 ynpa eIleHI1A L4eeTHblM 
AI1C n11 eeM c nOMOl4blO MI1 KPO- 3 Bli KH 001 H yn~a811e HHfl ne pBl14Hoi1 06

pa 60TKOH H3Me pe HHblX A<l HHblX. np l1 3TOM B<l ll< HO nOA4e pKHYT b I1 c n011 b
30 BaHHe Al1 a110 r OBo r o pe ml1 Ma npl-1 pa60Te C I.\ Be THblM AI1Cn11eeM BO 
BpeMA 3 KCne p1-1 Me HTa . a Ta Klfle BO e pe MA npOCMOTpa cneKTpoe . Cy
lJ1eC TB YIOll\ ~l e e03MOll< HOCTl1 6YAYT I1 c n0 11 b30 ea TbCA B Aa11 bHe i1weM ,q11A 
nOCIle ,qYlOlJ1e i1 a e TOM<l TI13al.\ l1l-1 3 Kcne pHMeHTa H o6 pa60 TKI-1 n011Y4e HHbl 
AaHH blX Ha 3 BI1 HERA 60/ 30 11 EC 1040/1055 . 

B 3a KIlI:l4eHHe a a ropu 6.na roA a pRT li. f. t!lHHOB<l, Il . H. fopoAHH4eBY, 
E. EieWHI1T , Y. EHI'I aa OKa3a HHYIO nOAAepll<Ky B peWeHHI1 pa 3HblX aon po 
co e , CBA3a HH blX C C03AaHI1e M 1-1 pa 3p a6oTKoi1 n po r paMM. 
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