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1. BBEAEH~E 

AaHHOe coo6~eHHe HBnHeTCH npoAonmeHHeM onHcaHHH ~HKna pa-
6oT, nOCBH~eHH~X npHMeHeHH~ MeTOAa HaCTpOAKH AnH nporpaMMMpO
eaHHH ¢YHK~MOHHpOBaHHH 36M Ha nMHHH C 3KCnepMMeHTanbH~M o6opy
AOBaHHeM. B onHc~saeMOM noAXOAe AnH o6ecne4eHHH KOHKpeTH~X 
3KCnepHMeHTOB HCnOnb3yeTCH 6M6nHOTeKa YHM$M~MpOBaHH~X nporpaM
~H~X MOAyneA /YnM/, npeAHa3Ha4eHH~X AnH B~nonHeHMH npMKnaAH~X 

onepa~MA C o60PYAOBaHHeM. ~3 3TMX MOAyneA Ha OCHOBaHHH OnMca
HHH Ha cne~ManM3MpOBaHHOM H3~Ke B~COKOrO ypOBHR AnR KamAOro 
KOHKpeTHOrO 3KCnepHMeHTa KOMnOHyeTCR nporpaMMa /MnH nOACMCTeMa 
a TepMMHax cHcTeMbl CAHnO 111 I, KOTopaH BbrnonHHeT MHM~HanM3a~MI'l 
060PYAOBaHHR, opraHH3yeT Ha4ano H OCTaHOBKY 3KCnepMMeHTa, 
o6ecne4MBaeT o6MeH AaHH~MH H nepeAaeT ynpasnRn~He KOMaHA~ M 
napaMeTp~ 3KCnepMMeHTanbHOA ycTaHOBKe. 

RcHo, 4TO pa3Me~eHHe 3neKTpOHH~x 6noKOB a KapKacax, onpeAe
nH~~ee aApeca perHCTpOB 3TOrO o6opyAOBaHHH, MOmeT 6~Tb npOH3-
BOnbH~M H onpeAeneHO TOnbKO AnH KOHKpeTHOrO 3KcnepHMeHTa. Ho 
Aame BO epeMH 3KCnepHMeHTa MHOrAa npMXOAHTCH B CHny TeXHM4ec
KMX npM4MH nepecTaBnRTb 6nOKM Ha APYrHe MeCTa B KapKace. no-
3T OMY HaCTOHTenbHO Tpe6yeTCR, 4T06bl YnM MOrnM HaCTpaMBaTbCR Ha 
nl'l6~e n03M~MH 6nOKOB B KapKace. 

B AaHHOM coo6~eHMH onHcbreaeTcH cTpyKTypa YnM AnR pa6oTbl c 
. 3 KCnepHMeHTanbH~M o6opyAOBaHMeM /B 4aCTHOCTH, C o60PYAOBaHHeM 

a c TaHAapTe KAMAK / 2,3 / H o6opyAOBaHMeM ¢HPMbl DEC 1 4'1, HacTpaM
HBaeM~x Ha KOHKpeTHOe pa3Me~eHHe 060PYAOBaHHH B KapKace M aA
peca Mcnonb3yeM~x o6nacTeA naMRTH. 

l\enb AaHHOA pa3pa60TKM - COKpaTMTb CpOKM C03AaHMH M CTOH
MOCTb nporpaMMHOrO o6ecne4eHHH 3KCnepHMeHTOB Ha peaKTOpe 
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Pa6oTa s~nonHeHa a paMKax npoeKTa npo6neMHo-opMeHTMposaHHoA 
' 11 cMcTeM~ CAHnO AnH 3BM, nporpaMMHO coeMeCTHM~x c CM-3 H 

" 3neKTp0HMKOA-6Q" / 6,7 / • 

2. T~nbl nPOrPM1MHbiX MO,[\Y nE!1 ~ ~X CTPYKTYPA 

YHM$M~HpOBaHH~M nporpaMMH~M MOAyneM /YnM/ 6yAeM Ha3~BaTb 
nporpaMMy, peanM3Y~~Y~ npHKnaAHY~ onepa~M~ c KOHKpeTH~M o6opy 
AOBaHMeM, COCTasneHHyO AnR ycnOBH~X aApeCOB 060PYAOBaHMH, HO 
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,qonycKa~~yn HaCTpOAKy Ha KOHKpeTHMe a,qpeca H O~OpMneHHy~ no 
onpe,qeneHHMM npaeHnaM. 

803MOmHOCTb HaCTPOHTb MO,qynb no3sonAeT nonb30BaTen~ He 
BHOCHTb B Hero HHKaKHX H3MeHeHHA, ecnH HymHO HCnOnb30BaTb YnM 
c o6opy,qoeaHHeM, a,qpeca KOToporo /HanpHMep, B, C, N ,qnA CTaH
,qapTa KAMAK/ H3MeHHnMcb. Cne,qoeaTenbHo, YnM· MomeT 6MTb Mc
nonb3oeaH 6e3 M3MeHeHHM ,1:\nl'l pa60Tbl C 6noKaMH, pa3Me~eHHbiMH· B 
m"J6biX n03HI:\HRX KBpKaca ,qnA 060py,qOBaHMA. noMHMO :noro, ,(\nR 
YnM CTaH,qapTH30BaH cnoco6 06MeHa ~aHHMMH M ynpaeneHHeM C CHC
TeMOM o6pa60TKH ,qaHHbiX H ynpaenAIO~HMH nporpBMMBMH. 

/7/ nporpaMMHMe Mo,qynH MOryT 6MTb HanHCaH~ Ha R3MKe MACRO-II ' 
a nepe,q HCnOnb30BaHHeM ,qonmHM.6MTb TpaHCnHpOBBHM Cpe,qCTBBMH 
onepai:\HOHHOR CHCTeMM 06~ero Ha3Ha4eHMR/S/ H 3BHeCeHM B ABOH4-
HOM nepeMe~aeMOM ~opMaTe REL 191 a 6H6nHoTeKy 1 10,11/ . 

AnR noAcHeHHA npH4HH, o6ycnosHBWHX noReneHHe pa3HMX THnos 
YnM~ sse,qeM TepMMHonorHro. Ha3oseM KaHanoM rpynny 6noKos o6o
py,qoeaHHR, KOTOpbre 6y,qyT o6cnymHsaTbCR OAHHM YnM. B 3asrKH
MOCTH OT cnoco6a HCnOnb30BaHHR o6opy,qoeaHHR MM pa3nM4aeM aK
THBHMe H naCCHBHMe KaHanM. AKTHBHMMH 6y,qeM C4HTaTb KaHanM, 
o6opy,qoBaHHe KOTOPWX MomeT reHepHpOBBTb CMrHanM 3anpoca npe
pbJBaHHR 38M ,qnR CHHXPOHH3ai:IHM pa60Tbl 30 H nporpaMM, a naCCHB
HbiMH - r:aHanbl, pa6oTa C KOTOPbiMH ocy~eCTBnReTCR no HHHI:\HaTHBe 
co CTOPOHbl 38M. 

AnR o6cnymr.1aaHHR TaKHX KaHano8 8Be,qeHo A8a THna MO,qynei1. 
Mo,qynH nepeoro THna B8e,qeHbJ ,qnR o6cnymHaaHHR aKTHBHbiX Ka

Hanoe. ~CnOnHeHHe npHKna,qHOA Onepa4MM TBKHM Mo,qyneM MHHI:\HHpy
eTCA no CHrHany 3anpoca npepw8aHHA o6opy,qo8aHHeM KaHana. 3a
eepwaeTCR ewnonHeHHe onepai:IHH nepe,qa4eA ynpaeneHHR cnyme6HWM 
nporpaMMBM 11, B KOHe4HOM C4eTe, KOMaH,qOR BMXO,qa 143 npepMBaHHR. 

Mo,qynH BToporo THna, pa3pa6oTaHHwe ,qnR o6cnymr.1saHMFI nac
CHBHWX KaHanoe, AanRIOTCR no,qnpo~paMMaMM TMna SUBROUTINE 181 . 

Mo,qynM 060HX TMnOB HMe~T OAHHaK08YIO CTpyKTypy. 0T,qenbH~e 
3neMeHTM CTPYKTYPW MO,qynR noMe4eHW 1:\M~paMH /cnpaea/ B TeKCTe 
YnM, npHee,qeHHOM Ha pr.1c.l a Ka4eCT8e npMMepa. 3To cne,qy~~He 
3neMeHTbr: 
1. OnepaTOpHbre cKo6KH Ha R3WKe t-1ACRO- I I; 
2. rpynna onepaTopos, o6ecne4Hearo~Hx KOAHPOBBHHe xapaKTepMc

THK YnM B Tene 3arpy304HOro MOAYnR. 3TOT 3neMeHT 3aHHMaeT 
34 6aRTa, ero Ha3Ha4eHHe no,qpo6Ho onHcaHo a pa6oTax 110,111 

3. OnepaTopw, onpe,qenAIO~He 3Ha4eHMA KOHCTaHT, MCnOnb3yeMWX 
npH KOMnHnRI:\1111 Tena MOAYnR, 11 MaKpOonpe,qeneHMR. 3TH onepa
TOpbl He pacxo,qyr.n naMRTb; 

4. Ko,q AHCTaHI:\MH ,qo Ha4ana Ta6nHI:Ibl /nyHKT 7 I, ynpaenAIO~J.~eA 
HaCTpOMKOM Mo,qynR; 

5. Ta6nHt~a exo,qoe 8 nporpaMMHOe Teno Mo,qynR. 3Ta Ta6nr.11:1a OT
KpwTa AnA ,qanbHeMWe~o pacwHpeHMR HOBWMH BXOAaMH' B o6nacTH 
MeHbWHX aApecoe; 
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6. nporpaMMHOe Teno; 
7. Ta6nHt~a, ynpasnFJIO~aR HaCTp01':1KOA MO,qynR. 8 Ta6nHt~e, B CBOIO 

04epe,qb, CO,qepmMTCR HeCKOnbKO 3neMeHT08, a HMeHHO: 
a/ KOA AHCTaHI:\MH AO nepeoA MCnonHReMOM HHCTPYKI:\HH MO,qynR 

/a TaKme ,(\0 Ta6nHI:IW BXOAOB/; KOA AHCTaHI:\HH AO KOHI:Ia 
,qaHHOA Ta6nHI:IM; KOA KOnM4eCTBa cnet~HanbHWX napaMeTpOB, 
/4Hcno 6noKoB H 4Hcno 3neMeHTOB AaHHwx/; 

6/ H 8/ Ta6nHLia ynpaeneHHR HaCTpOAKOA YnM, Ha KOHKpeTHble 
aApeca o60PYAOBaHHfl; 

r/ H AI Ta6nHI:IB onHcaHHR cne~:~HanbHWX 3neMeHTOB ,qaHHwx; 
8. TeKCT08We M 4HCnOB~e KOHCTaHTW, MCnOnb3yeMWe B nporpaMMHOM 

Tene. 
HHme B TeKCTe CCWnKM Ha 3TH 3neMeHTW CTPYKTypw, noMe4eHHWe 

Ha pHc.1, np~ACTaBneHW I:\M$paMH C 6yK8BMM 8 Kpyrnwx CK06KBX. 
8 paMKax ,qaHHOM CTPYKTYPbl ,qocTynHhr: nepeAa4a ~aKH14eCKHX 

napaMeTp08, yKa3aHHWX B o6pa~J.~eHMH, HBCTpO~Ka MOAyneA npH KOM
nOHOBKe npMKna,qHOR CHCTeMW /Ha 3Tane reHepBI:\HH/, HBCTpOMKa HB 
3Tane 3arpy3KH B onepaTHBHYIO naMRTb, n1160 80 8peMR MCnO~HeHHfl 
npHKnBAHOM 3B,(\B4H /C nOMO~biO cnet~HanbHWX onepBI:\HA/. 

Onepai:\HM HBCTpOAKH B8e,qeHW ,qnR AOCTHmeHHR MHHHManbHOrO spe
MeHH peBKI:\HH CHCTeMM npH COXpaHeHHH He3BBHCMMOCTH YnM OT KOH
$Mrypai:\HH o6opy,qosaHHR H npHKna,qHoA 3a,qa4H. 

B cne,qyiOIJ.IMX pas,qenax no,qpo6Hee ~cTaH08HMCR Ha 8se,qeHHWX 
anropHTMaX HBCTpOMKH MOAYnR Ha KOHKpeTHWe a,qpeca o6opy,qOBBHHR 
H HacTpOAKH Ha B~,qeneHHWe Y4BCTKH onepaTHBHOH naMRTM. 

3. HACTPO~KA YnM HA A5COH:JTHbiE AAPECA OGOPYAOBAH~1! 

npem,qe 4eM onr.1caTb 3neMeHTW CTPYKTypw YnM,. B8e,qeHHwe AnR 
peanM3BI:\HH HBCTpOMKH ero HB a6con~THWe BApeca o6opy,qOBBHMR, 
paccMOTPHM cnoco6bl KOAMPOBBHHR 3TOA HH~OpMBI:\HH B KOMBHABX 38M 
,qnR pa3HWX THnoe o6opy,qosaHHR, OrpaHM4MM 3TO paccMoTpeHHe 
cTaH,qapTOM KAMAK, nony4HBWHM npH3HBHHe "' ~HP9KOe pacnpocTpaHe
HHe/2/, "' CTBHABPTOM, npHHRTWM ¢11pMoR DEC /4/, 

3.1. Pa6oTa c o6opy,qoeaHHeM s cTaH,qapTe KAMAK swnonHReTCR 
nocpe,qcTBOM KOMaH,q, BKnl04aiO~J.~HX a,qpecHyiO HH¢OPMBI:\HIO CNA /a cny-
4ae MHOroseTeeeoA CI1CTeMbl BCNA/ 11 KO,q <I>YHKI:.\1111 F. Mbr 6y,qet~ 
nonb30BBTbCR o6o3Ha4eHI1RMI1 113 pa6oTw 131: B - HOMep eeTBM, C -
HOMep KapKaca a eeTBM, N - HOMep CTBHI:\1111 a KapKace, A - cy6-
a,qpec 11 F - KOA <!JyHKI:\1111. 

~opMaT KOMBHAW CNAF, T.e. -cnoco6 npe,qcTaeneHMR ee a BMAe 
KOMBHA 38M, 3BBI1CI1T OT T11na 11Cnonb3yeMOrO KOHTponnepa 11 OT 
CMCTeMM KOMBHA 38M, K KOTOPOM no,qcoe,qi1HeH KOHTponnep. 0CTBHO-. 
BHMCR OT,qe'nbHO Ha KOHTponnepax ABYX Tl1nOB, 
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&LT.furr~ [n 1 ro 1 :f; 1-d~EiJii~ 
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P1-1c.2. Cnoco6 KOgHpoaaHI-Ifl ynpaenmo!lleA 1-1H$opMal\MH 
B perHCTpax KOHTpOJlJlepOB A8YX THn08: 
aj $QpMaT gaHHbiX B KOMaHAHOM perHCTpe KOHTP011Jle

pa, onHcaHHOro 8 pa6oTe 1 1 21 ~ 
6/ $OpMaT gaHHbiX B pei-HCTpe HOMepa BeTBI-1 H KpeVi

Ta B KOHTpOJ1J1epe, Oni-ICaHHOM B pa6oTe/t2/; 
B/ cnoco6 KOAHP08aHf,ifl agpeca Allfl I<OHTpOJlJlepa, 

OnHCaHHOrO B pa60Te/1 5/. 

MOV'--'#const, @#CRTi, 

LABEL:MOV~#iNAF, @# CMND, 

TO KOA iNAF TpaHCJlflTopoM 6ygeT noMe!lleH no agpecy LABEL+2. 
IUH5/ 3. 1. 2. )J.nfl KOHTponnepos ,onl-!caHHbiX a pa6oTax , a,qpec 

n~6oro perHcTpa f18JlfleTcR agpecoM .Ha o6!lleA WI-!He 141 . Cnoco6 Ko
AI-IPOBaHI-!R agpeca not<a3aH Ha PHC. 28. )J.Jlfl TOrO, llT06t.l Bblfi011HI1Tb 
<!>YHKl\HIO F 8 6noKe CN c perHCTPOM A, Heo6XOA11MO: 
1/ B perHCTP COCTOFIHMR KOHTP0111lepa (CSR), KOTOpwA ~-!MeeT agpec 

CN(O)A (0), saHeCTM KOA <!>YHKl\MH F~ 
2/ HanMCaTb KOMaHgy o6pa!lleHHR K 6110Ky 'B BHAe OAHOH H3 CJ1egy~

iClU\11X HHCTPYKl\HK: 

LABEL:TST._.@# CNA; 

LABEL: MOV ._,R, @#CNA; 

LABEL: MOV ._,@# CNA, R; 

gnfl <)lyHKL\HH 6es nepega4H 
gaHHbiX (F8-;-Fl5 1-1 F24+F32). 

gnA Fl6-;-F23. 

gnfl FO-:- F7 . 

3AeCb CNA - agpec Ha o6!lleA WHHe. 3TOT aApec nony4aeTCFI npM 
ynaK08Ke KOA08 C, N 1-1 A /pl-1c.2s/. 

/1/ 

/2/ 

/3/ 

np~-1 3TOM KDA CNA 6ygeT noMe!lleH TpaHcnRTopoM no aApecy 
LABEL+2 HJlH LABEL+4 /a sa8HCI-1MOCTH OT cnoco6a aApecal\HH/ - A11R 
HHCTPYKI.\1111 /2/ H no agpecy LABEL+2 gnR HHCTPYKl\HH /1 ,3/. 
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3.2. Kamgoe ycTpoRcTBO cTaHAapTa DEC 141 HMeeT rpynnw pe
rl-lcTp08, KOTop~e saHHMaiDT nocnegosaTellbHWe aApeca Ha o6!lleR wH
He. 3TH agpeca MOmHo san1-1caTb 8 cnegy~!lleM 8Hge: BASE+O, 
BASE+2, BASE+4 ~ T.g., rge BASE R811ReTcR 6a30BMM /Ha4aJ1bHMM/ 
aApecoM nonfl perl-!cTp08 gaHHoro ycTpoAcTsa. Ecn~-1 aanHcaTb.KO
MaHg~ o6pallleHHA K i-My perHCTpy ycTpoRcT8a 8 cTaHAapTe DEC 
CJ1egyiD!li11MH 1-!HCTPYKl\HfiMH: 

BASE = 0; 
LABEL:MQ~._.@#BASE+2*i, DATA; 

LABrL:MQV._.DATA, @# BASE+2*i; 

gml 4TeHI-1fl, /4/ 

gnfl san1-1ot, I 51 

TO OTHOCr.1TeJ1bHWe agpeca perr.1CTpOB TpaHCJlRTOp fiOMeCTI1T no agpe
cy LABEL+2 /4/ 11111-1 LABEL+4. /5/. 

3.3. Hs 3Toro paccMoTpeHI-1fl B11AHD, 4TO np11 r.1CnOnbS08aHr.111 
onpegeneHHWX cnoco6o8 aApecal\1111 /HenocpeACTBeHHOH 11 a6conDT
HoR/ A11R n(lorpaM~111poeaHr.1FI KOMaHA cTaHgapTa KAMAK Ha Fl3blt_<e 
MACRO-II Mbl nony4ae."' 803MOmHOCTb HaCTpar.18aTb nporpaMMY TaK, 
4T06~ OHa MOrna pa6oTaTb C OAHI1M 1-1 TeM me 6nOKOM, ycTaHOBJleH
HbiM Ha n106oR cTaHl\1-11-1 ( N) n~6oro Kpeiha (C). )J.nfl TaKoA HaCTpoR
Kr.-1 B CJ1y4ae KOHTp0JlJ1epa Tl1na, Onr.1CaHHOrO B/12/, Tpe6y~TCFI sa
MeHIHb 3Ha4eHI-1e 9 + 15 pa3pFIAOB KOHC,T8HTbl, noMe!J1eHHOH B CJ10Be 
c agpecoM LABEL+2~ ¢aKT~4eCKHM 3Ha4eHI-1eM KOAa jN, a TaKme 8 
j-A perHCTp CRTj sanr.1caTb 3Ha4eHHFI B 1-1 C. 

B cny4ae KOHTponnepos, onHcaHHwx a pa6oTax•~3~5/ , A11fl Ha
cTpoRKr.-1 KOMaHA~ Tpe6yeTCFI 3aMeHHTb 3Ha4eH!-1e pa3pFIA08 5 -T 15 
~ApecHoR KOHCTaHTw s fl4eAKe LABEL+2 /r.1nr.1 LABEL+4/ HOB~MI1 3Ha-
4eHHFIMI.1 C 1-1 N. 

An~ ycTpoRcTB cTaHAapya DEC npH HacTpoAKe KOMaHg~ Tpe6yeTCFI 
K OTHDCr.1TeJlbHOMy agpecy B fl4eRKe LABEL+2 /Hnl-1 LABEL+4/ npl1-
6a8r.1Tb ¢aKTr.14eCKI-1i1 6a30B~A 8Apec. 

3. 4. B CTPYKTYDY oni-1Cbl8aeMbiX YnM Alll'l ynpa8neHI-1fl HBCTpoi1KoA 
MOAynei1 Ha KOHKpeTH~e fl031141-111 6nOKOB B KapKacax 06DPYAOBaHf,1fl 
88eAeH~ cnel\HanbHWe 3JleMeHT~. 

TaKr.1MI.1 3JleMeHTaMI1 FIBnFIIOTC~ cnel\r.1a11bHaR Ta61lf-1l\a 11 KOA Af-1C
TaHl\f-11-1 AD ee Ha4aJla /3TOT KOA yKa3~8aeT TaKme Ha KOHe4 npo
rpaMMHOrO Tena MDAY1lfl/. Ha p11c. 1 npl-18eAeH npr.1Mep TeKcTa YnM 
Allfl KOHTp01111epa, paCCMOT~H~B naparpa<)le 3.1 .2 AaHHOR pa6o
TW. YKa3aHH~e 3JleMeHT~ noMe4eH~ Ha 3TOM PHCYHKe, KaK /n.7/ f,1 
/n.4/ COOT8eTCTBeHHO. B Ta6J1Hl\e /n.76,B/ nepe4HCJleH~ Te KOMaH
A~ Tena MOAY11fl, KOTOp~e nDAnemaT r.13MeHeHr.1~ 8 COOTBeTCTBI-111 C 
$aKT114eCKOH n031-1l\1.1eH 6nOKa B KpeRTe. CTpOKr.-1 Ta611Hl\bl COAepmaT 
KOAbl Ai-1CTaHl\r.1K 3TI-1,X CTPOK 0THOCr.1TeJ1bHO HaCTpaH8aeMbiX KOM8HA. 
HymHWH KOA AI1CTaHl\l-11-1 MOmeT 6~Tb C<)lOpMr.1pOBaH B CTPOKe Ta61111l\W 
HHCTPYKl\l-1eA Ha Fl3wKe MACR0-11 
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.WORD~LABEL-., 

rAe LABEL - MeTKa HaeTpaH8aeMoA KOMaHA~· 
3aMeTMM, 4TO nporpaMMH~H MOAY.nb MomeT pa6oTaTb 6onee 4eM e OAHMM o6opyAD8aHHeM. npH 3TOM 80 8peMR HaeTpOHKM M~ AO.nmHM pa3.nM4aTb KOMaHAbl o6pa111eHH.R K nep80My 6.noKy, 8TOPOMY 1-1 T. A. , 4T06bl noAeTa8HTb eooT8eTeT8YIOII1Me 3Ha4eHHR C, N . .QnR 3Toro KoAbl eMellleHHH, OTHOe.RlllHeeR K OAHOMy 6.noKy o60PYA08aHM.R, o6pa3yiOT 8 Ta6.nH'-!e OAHY rpynny 1-1 OTAeneHbl Hy.ne8biM TepMHHaTOpOM /HanpHMep, rpynnM 76 1-1 7s Ha pHe.1/. 
Ta6nM'-!a /n.7/ MomeT 6b1Tb eoaAaHa MaKpoeoM .SETTBL, 8bi308 KOTOporo 8~nO.nH.ReTe.R MHeTPYKL!MeH 
. SETTBL K,M,ENTRY 

3Aeeb K M M - 4Hena 6ea 3HaKa, pasH~e eOOTBeTeT8eHHO 4He.ny 6.nOK08 DfiOPYAOBaHMR M 4Me.ny 3.neMeHT08 AaHHbiX, e KOTOpbiMH pa6oTaeT YnM; ENTRY - MeTKa nepsoR HenonHReMoR MHeTpYK'-!MH nporpaMMHoro Te.na MOAynR, B e.ny4ae OTeyTeT8MR B eTpOKe $aKTH4eeKHX napaMeTp08 HAeHTH$MKaTopa MeTKM no YMO.n4aHHIO 6yAeT npHHRTO $MKeMposaHHOe HMR START. , 
EenM npeAno.naraeTeR Meno.nbaosaTb MaKpoe .SETTBL, TO MeTKM HaeTpa~;~saeM~X KOMaHA AO.nmH~ 6~Tb eTaHAapTH~MM. TaKMe MeTKI-1 HMenT BMA BnLm, rAe n M m - 4en~e 6ea aHaKa, npHHMMa~lllMe 3Ha-4eHHR OT 1 AD 16; n - nopRAKOBbiH HOMep 6.noKa, m :_ nOPRAKOBbiH HOMep KOMaHAbl 8 nporpaMMHOM Te.ne, aApeeoBaHHOH K AaHHOMy 6.noKy. 

4. ,QOCTYn YnM K 3nEMEHTAM ,QAHHbiX 

ApryMeHTaMM YnM MoryT 6~Tb 6y¢epa, nepeMeHHMe, KOHeTaHTM M TaK Ha3~BaeMMe eofi~TMR, R8nR~li1MeeR 3.neMeHTaMM AaHH~X /3.Q/ onepaTMBHOA 6aa~ AaHH~x 111 • ,QoeTyn K apryMeHTaM o6eene4MsaeTeR opraHMSYIOlllHMI-1 nporpaMMaMM /MOHMTOPOM/ AnR nporpaMM o6pa60TKH AaHHbiX /eTaHAaPTHbiX nporpaMMHbiX MOAyneA/. nepeAa4a napaMeTpOB, yKa3aHHbiX B o6pa111eHHM, o6e.ny>KM8aeTeR TafinML!eH, eoAep>KallleH KOA 4Me.na napaMeTp08 M enMeOK aApeeOB pa3MellleHH~ ¢aKTH4eeKHX napaMeTp08. B MOMeHT o6pa111eHMR K MDAY.n!O aApee TaKOH Ta6.nM'-!bl HaxoAMTeR B nRTOM 06111eM per-MeTpe 3BM. 3TOT'MeXaHM3M RB.nReTeR eTaHAapTH~M A.nR o6pa111eHMH K nDAnporpaMMaM 8 HenO.nb308aHHOH HaMM onepal!MOHHOH eMeTeMe RT- I I 1-1 noApo6HO onHeaH s paGoTax 18 •91 
.Q.nR TOrO, 4T06bl eoKpaTMTb MepT80e BpeMR, 8 nporpaMMaX perMeTpal!MM AaHH~x M ynpa8.neHMR 3KenepHMeHTa.nbHOA yeTaH08KOH YA06HO HMeTb npRMOH ADeTyn K ¢aKTM4eeKOMy MeeT.y paaMellleHHR apryMeHT08. TaKoA AOeTyn o6eene4eH nyTeM KpaTKoro onHeaHHR 
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3.neMeHTOB AaHHMX a Tene YnM /eM. nyHKT 7r,A.Ha pMe.1/ . .Q.nR OnMeaHMR KamAOrO 3.neMeHTa OTBeAeHO 5 e.nOB. Ha3H~e 3TMX enos e.neAY~lllee /eM. nyHKT 7r/: 
1/ aApee Ha4a.na 3,Q; 
2/ aApec KoHua 3,Q; 
J/ aApee e.n08a eoeTORHMR 3,Q 8 TafinMUe OnMeaHMR 6a3M AaHHMX/l/; 4/ aApee TeKy111ero yKaaaTe.nR aano.nHeHMR 6y¢epa; 5/ nep80Ha4a.nbHO - aApee Ha4a.na 6y¢epa, B Aa.nbHeAweM - nporpaMMa MOmeT Meno.nb308aTb 3TO e.no8o 8 Ka4ecT8e pa6o4ei1 .A4eHKH, HanpMMep KaK yKaaaTe.nb aano.nHeHMR 6y¢epa. AApeea a TpeTbeM M 4eT8epTOM c.no8ax TaKoro onMeaHMR Meno.nbayiOTeR B Te.ne nporpaMMbl A.nR nepeAa4M MOHMTOpy M.nM eMeTeMe o6-pa60TKM AaHHMX MH¢opMa4MM o JOeTORHMM AaHHoro 3,Q /o roTOBHOeTM ero K AanbHeRweR o6pa6oTKe 11 

/. EenM ~;~eno.nbayeMbiM 3,ll, RB.n.ReTeR He 6y¢ep, a nepeMeHHaR H.nM KOHeTaHTa, TO nep8oe M BTOpoe e.nosa eoAepmaT aApeea eooTseTeTBeHHO eTapwero.M M.naAwero e.no8 3Ha4eHMR, TpeTbe e.n080 - aApeC e.n08a COeTORHMR 3,Q, a 3Ha4eHMe 4eTsepTOrO 1-1 nRTOro e.nos He onpeAeneHo. 
B e.ny4ae ~;~eno.nb308aHMR MaKpoea .SETTBL A.nR ¢opMMposaHMR Tafi.nMU HaeTpOHKM naMRTb A.nR OnHeaHMR cneu~;~a.nbH~X 3.neMeHTOB AaHHbiX 6yAeT 3apea.epBMPOBaHa aBTOMaTM4eeKM. rpynnaM M3 5 e.nOB 6YAYT npMe80eH~ MMeHa BUFl, BUF2, .. .. . • 

5. nPOrPAMMHOE TEnO YnM 

B nporpaMMHOM Tene YnM /eM. nyHKT 6 Ha pMe.J/ MomHO 8~Ae.nMTb ¢YHKUMOHanbHY~ /n.6a/ M 4 ynpa8.nRIOlllMX /n.66/ 4aeTH. 

5. 1. ¢yHKUMOHa.nbHaR 4aeTb pea.nM3yeT a.nrOpMTM 06MeHa MH¢opMaUMeH e KaHa.nOM. npl-1 nporpaMMMPOBaHMM 3TOrO a.nrOpMTMa aaTOp YnM AonmeH 8Mno.nHRTb eneAY~lllMe Tpe6osaHMR: 
1. 11aMeHRTb 3Ha4eHHe ·TeKyll1ero Yl<aaaTe.nR rpaHMUbl MemAY e8o6oAHOA M aaHRTOA 4aeTbiO 3,ll, /o6~4HO 6~¢epa/ noe.ne KamADH onepaUMM aanMeM /4TeHMR/ 8 6y¢ep /M3 6y¢epa/. 04eBMAHO, 4TO M3-MeHeHHe 3TOrO 3Ha4eHMR Tpe6yeTeR Ha 8e.nM4MHy, paBHYIO.AnMHe aanMeM. AApee TeKylllero yKaaaTenR HaXOAMTeR B 4eTsepTOM e.no-8e on~;~eaHMR /n.?r MnM AI eooT8eTeTBYIOlllero 3,Q; 2. noene KamADH onepauMM o6MeHa npo8epRTb, aanonHeH .nM 6y¢ep. Ee.nM 6y¢ep He aano.nHeH, TO MOAY.nb AO.nmeH 3aKOH4MTb pa60TY KOMaHAOH JMP CONTRT, rAe CONTRT = 0. Ee.nM 6y¢ep aano.nHeH, TO pa6oTa MDAYnR AOnmHa 6b1Tb aa8epweHa KOMaHAOH JMP EXITRT, rAe EXITRT = 2. Coo6lllMTb o roT08HOeTH 6y$epa /M.nM APYroro 3,ll,/ K o6pa60TKe MOmHO KOMaHAOH 

BIS~#200, @BUFER+4, 
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P~c.3. ~opMaT nep
soro cnosa AOnon-

Hollep OWIHlKll H~TenbHOi1 ~H~pMa-

{ 
o-waTan.~>uaa ll~~ o6 ow~6Ke. 

O~OKa l-ao ~!an.baan 

C"Io!'IHK{ D-oTcyrcTByeT 
OmROOK I-MII06TCR 

06pa60TKII lllllliDI { 0- JMP EX I TAT 
L----- 0111161t!1 !lllJGpliii!CII 

KOIUlHlOII 1- JHP CONTRT 

{ 

D-OTCYTCTBYOT 
'----------- TUCTOJOO Oll'II08D118 I-npliCYTCTBYOT 

rAe BUFER - ~AeHT~¢~KaTop HaLtana KpaTKoro on~caH~R AaHHOro 3,[1. 
3Ta KOMaHga 32HOC~T eA~H~llY B 7 pa3pRA cnosa COCTORH~A 3.[\. 

AHanor~4HO Tpe6osaH~e npoAonm~Tb pa6oTy KaHana nocne o6pa-
6oTKM 6y¢epa 3an~c~saeTCH KOMaHAOi1 

B IS J400, @ BUFER+4, 

KOTOpa.R ycTaHaBnMsaeT eA~H~llY 8 8 pa3PRA TOrO me cnosa COCTO.R
H~H 3,[\. 

EcnM 80 8peMH pa60Tbl ~OAYnH 803HMKaeT TaKa.R c~TYallMR, o KO
Topoi1 Heo6xOAI-1MO coo6ll\I-1Tb onepaTopy, nvf6o pa6oTa He MomeT 6b1Tb 
npOAOnmeHa 8CneACT8~e, HanpMMep, OTCYTCTBMR C8060AHOrO 6y~epa, 
a89P~M o6opyAOBaHMR M T.n., TO MOAYnb AOnmeH 3a8epw~Tb CBO~ 

pa6oTy KOMaHAOi1 JMP FAILRT, rAe FAILRT .= 4 lnepeAaLta ynpasne
HMR cnyme6Hoi1 nporpaMMel. B 3TOM cnyLtae Tpe6yeTcR c~opMMpo8aTb 
AOnOnH~TenbHY~ MH~OpMall~~ 06 OWM6Ke. 3Ta MH¢OpMall~R AOnmHa no
Mell\aTbCH 8 Tpex nocneAo8aTenbH~x cno8ax ~ COAepmaTb: 
11 MHA~8~AyanbHWi1 HOMep OWM6KM ~ On~CaTenbH~e npM3HaK~, ~OpMaT 

3TOro KOAa noKasaH Ha p~c.3; 

21 agpec TeKCTOBOrO OnMCaHMR OWM6KM; 
31 c4eT4~K 4Mcna noeTopeHMR AaHHOR ow~6KM; npM B03HMKH08eHM~ 

OWM6KM MOAYnb y8enM4M8aeT Ha eA~HMllY COAepmaHMe MnaAWero 
6ai1Ta C4eTLtio1Ka. 
BTOpOe M TpeTbe cnosa HymHW TOnbKO B TOM cny4ae, KOrAa B 

nep80M cno8e npMCYTCT8Y~T coOT8eTCT8Ynll\Me np~sHaKM. Cnyme6Hoi1 
nporpaMMe aApec C~OpMMpOBaHHOi1 MH~OpMallMM nepeAaeTCR B CTeKe. 

5.2. AApec 8XOAa B ~YHK!.lMOHanbHY~ 4aCTb onpeAeneH COAepmM
MbiM nepsoro cno8a Ta6nM!.lbl HacTpoi1KM I eM. pMc. 1 , n. 7 I. noM~Mo 
~yHK!.lMOHanbHOro, MOAYnb MMeeT ell\e 4 ynpasn.R~ll\MX 8XOAa ln.51, 
KOTOp~e pa3Mell\a~TCR HenocpeACT8eHHO nepeA ¢YHKUMOHanbHWM 
nOAPRA, CHM3Y 8Bepx Is HanpasneHMM y6weaHMR aApecoel. Ha3B~H~R 
M Ha3HaLteHMe 3TMX•BXOAOB cneAY~ll\Me: 
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11 SET - noArOTOBKa KaHana K pa6oTe; 
21 UNSET - npeKpall\eH~e pa6oT~ KaHana; 
31 RESUME - paspeweHMe npoAonmMTb IMn~ HaLtaTbl o6MeH ~H¢opMa

ll~ei1; 
41 SUSPEND - npMocTaH08Ka o6MeHa MH¢opMall~ei1. 

nep8aR ynpa8nR~U\a.R LJaCTb nporpaMMHOro MO,qyfl.R AOJlmHa COAep
maTb anrop~TM MH~ll~an~3all~~ o6opyAOBaH~R KaHana ~ ¢YHKll~O

HaJlbHOi1 4aCTM, KOTOpwR 8WnOJ1H.ReTCR OA~H pa3 nocne 3arpy3KM 
YnM e naMRTb nepeA HaLJanoM pa6oTw IHa4anoM 3KcnepMMeHTal. 
BTopa.R ynpa8nH~ll\a.R LtaCTb s~nonHReT o6paTHWe AeRcTBM.R nepeA 
sasepweH~eM pa6oT~. 

TpeTbR ~ YeT8epTa.R LtaCTM ynpaeneHM.R nosaon.R~T epeMeHHO 
np~OCTaHOB~Tb M npOAOnmMTb pa60Ty KaHana. 

5.3. npo~nnDCTp~pyeM OnMCaHMe CTPYKTYPW nporpaMMHOro MOAYnR 
KOHKpeTHWM np~MepOM. Ha PMC.l np~BeAeH TeKCT Ha ~3~Ke 
MACRO- I I nporpaMMHoro MOAYnR, KOTOPbiR AO.nmeH per~cTpHpoeaTb 

ABYXMepH~i1 cneKTp, C4MTW9a.R OnMCaHHe KamADrO C06WTMR M3 pe
rMCTpOB ABYX aMnnMTYAH~X KOAHPOBU\~K08 AK-1024 1161 , paaMell\eH
HbiX 9 Kpei1Te C KOHTpOnnepoH lli3/. 0TMeT~M, YTO npH HanMCaHMI1 
YnM 9 Ka4eCT8e aApecos per~cTp09 KOHTponnepa (CSR, DMR H DHR) 
AO.nmH~ ~tnonbsoeaTbC.R ycnosH~e aApeca: 164000, 164002 M 
164004 cooTseTCTBeHHO. AaHH~i1 Mogynb pa6oTaeT c ABYMft.6y$epa
MM, np~4eM B nepswR M3 HMX (BUF 1) 3aHOCRTCR on~caH~R nocne
AOBaTenbH~X co6WTMi1, a BO BTOpOM (BUF 2) HaKannHaaeTCR ~HTer
panbHbti1 loAHDMepHb~l cnet<Tp lr~cTorpaMMa/ OT nepsoro t<OA~poe
ll\~Ka. noc.ne saHeceHMR KamAoi1 napw KOAOB aMn.nMTYA e 6y~ep npo
rpaMMa sanoMMHaeT HOMep laApecl TeKyll\ei1 tso60AHO~ CTPOK~ 6y
¢epa a ero onMcaHMM lnRTaR CTPOKa on~caHMA nepsoro 3,[11. KorAa 
6y¢ep 6yAeT sanonHeH, nporpaMMa no KoMaHAe 

BIS.__.# 600,@ BUF1+4 

(BIS #EVENT+DEMJI.ND,@ BUF1+4) 

3anMWeT eA~HHllW B 7 H 8 pa3p.RAW CJlOBa COCTORHMA AaHHQrO 3.[\ ~ 
saKOH4HT pa6oTy. Pa6oTa KaHana IH AaHHoro MOAYnRI 6yAeT npo• 
AOnmeHa ynpaanA~ll\HMH nporpaMMaMM nocne ocso6omAeHMR 6y$epa 
nporpaMMaM~ o6pa6oTKM. 

B c.nyLiae nepeno.nHeHMH 16-pa3PRAHOro cnosa naMRTM np~ no
CTpoeH~M rMcTorpaMM~ lcneKTpal nporpaMMa npMOCTaHa8.n~daeT pe
r·~cTpall~IO AaHHbiX ~ BbiBOAMT coo6t!leHMe (SPECTRUM.._, OVERFLO~IEO.__. 
'-'IN.._,EXJI.MPLE(AKAK)) nyTeM o6pall\eHHR K c.ny)l{e6Ho~ nporpaM~Ie 
KOMaHAOi1 J~1P FAILRT. 

YnpaBJlfl~ll\~1e LlaCTM MOAYilR s 3TOM npw>"lepe Bblr1011Hfll!lT cneAyi'J
ll\Me Aei1cTB~R: · 
SET - 04HCTKa 6y$epa BUFERB AnA MHTerpanbHoro cneKTpa; 
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RESUME - paspeweHHe sanpoca npep~aaHHH; 
SUSPEND H UNSET - sanper sanpoca npep~BaHHH. 

B npHnomeHHH ·npHBeAeH TeKcT aHanorH4Horo YnM AnH KOHTpon
nepa, onHcaHHoro a pa6ore 1121. 

6. 3AKJ1104EHVIE 

B HCnOnbSOBaHHOM HaMH MeTOAe HaCTpO~KH MOAyne~ aApeca pe
rHCTpOB o6opyAOBaHH.R HBnH~TCH apryMeHTaMH cpeACTB reHepa~HH 
/HacrpaHaa~~Hx nporpaMM/, a He apryMeHraMH MOAyne~. 0AHaKo He
TPYAHO nOCTpOHTb nporpaMMH~~ MOAYnb, AnR KOTOporo~ HanpHMep, 
B, C, N, A H F 6YAYT cnymHT~ apryMeHraMH, nepeAaHH~MH a o6pa
~eHHH H HHTepnpen1pyeMbiMH so apeMH HcnonHeHHH nporpaMMbl. TaKo~ 

MOAYnb He noTpe6yeT HaCTpO~KH, DAHaKO CKOpOCTH~e XapaKTepMCTH
KM 6YAYT YXYAWeH~. HaKOHe~, B03MOmeH M KOM6MHHPOBaHH~~ nDAXDA, 
npH KOTOpOM TOnbKO 4aCTb aApeCOB HHTepnpeTMpyeTCR. 

npeAnomeHHaR CTPYKTypa YnM o6ecne4MBaer: 
1/ BOSMOmHOCTb nony4MTb npeAenbH~e CKOpOCTH~e xapaKTepMCTMKM, 

AOCTynH~e npH nporpaMMMPOBaHMM Ha acceM6nepe; 
2/ HeSaBMCMMOCTb OT cnoco6a pa3Me~eHMR 060PYADBaHM.R B KapKa

cax; 
3/ HeSaBHCMMOCTb OT cnoco6a nDAKn~4eHMR o6opyAOBaHMR K 3BM 

/HanpMMep, or Ha4ana nonR aeKropoa npep~BaHM.R, Ha4ana non.R 
aApecoa perMcrpoa AaHHoro KapKaca/; 

4/ HesaBMCMMOCTb or aApeca pasMe~eHMR 6y¢epoa /M APYrMx 3A/ 
B naM.RTM M OT HX AnMH~; 

5/ HesaaMcMMOCTb or aApeca sarpySKM YnM a onepaTMBHYIO naM.RTb 
/nepeMe~aeMwe nporpaMMw/; 

6/ BOSMDmHocrb Mcnonbsoaarb YnM a pemM~e AMHaMM4ecKoro pacnpe
AeneHMR naMHTM. 
3TH CBO~CTBa nosaonMnM COSAaBaTb pasnM4H~e nPHKnaAHWe CHC

TeMbl MS YHM¢MI..\HPOBaHHbiX nporpaMMHblX MOAyne~, xpaHRU\MXCR B ¢lop
Mare sarpySKM 8 6M6nHOTeKaX Ha MaWMHHbiX HOCMTen.RX MH!pOpMai..\MM, 

B SaKni04eHMe aaTOPbl 6naroAap.RT r. n. ~{yKOBa sa nOAAePmKy H 
noMO~b a pa6ore, B.A.Baroaa sa noMO~b a pa6ore c o6opyAOBaHM
eM, Kanner sa noneSHt.le o6cymAeHMR M T. Ei .lKypaaneay sa o¢opMne
HMe PYKDnHCM, 
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npMMep TeKCTa YHH$1-11..\MPOBaHHOrO nporpaMMHo·ro MOAYnR Ha 
RSbiKe MACR0-11 AnR KOHTp0)1J1epa, onMcaHHoro a naparpa¢e. 
3.1.1. 

• TITLE CAMAC SUBROUTINE <AK,AK) 
.CSECT 

.RATI50 /SANPO PAR/ 

.BYTE o,;?. 

.WORT! 0 

.. Rf'..i)~.iO /NAMSHA I/ 

.WOFW 0 
• RAD~·;o /NE/ 
.WORD o,o,o,o,o 

• HCAI. 1... •• V:!. •• , • f<HlDEF-. • fiETTBl.. 
,. .. V2H .. 
.. m'!WEF 
cnNmr"o 
Extmr<.! 
FAH . .RT·••'• 
EVFNI'<?.OO 
I'IEMAN1:1••400 

CHNfl••! f>40 1.() 

CG T"A f·,::t6.rto I:·' 
CD fl...•,.l.f>'•Ol 6 
n .. ·JOOOO 

AOFO·••O 
AOFfl .... n. 
AOF:.1 i't::::::.~i" ... 

f'\Of::Y,··:O:Yl, 

AKAK: fABlE-. 

'"' 
/7.2 

a.J 

fl. I! ------------ ·-·-·------
HtiSPND 
REfiUME 
UNf.iET 
SET 

fCI. I' MDV 
l<J: r 
Ben 
MOV 

HJ.I t:: MOV 
MDV 
MOV 

K'l. ::?. ' HOV 
M0\1 
M!IV 
AHL 
ADD 
lNC 
f)CC 
MDV 
.JMF· 

:•~: CMP 
f.< Ell 
.JMP 

1.'1>: fHS 
.JMI'' 

fERMtNAT [()N RfllJTTNE 
"' CONTINUATION RntiTINE 

COMPLETION ROUTINE 
INIT IAL.tzA fHlN fWU fiNE 

::A()f H, L~ ~CHNft THE MAIN FUNC r I:ONAI EN mY 

o.j-

:,n, n:r:!·lrAr 
B:·.!LI 
I!BUF t<f, RO 

fHF SECOND AK···F<I. flCK fSN' r fiFADY 

:·AOFO, I!H:MND 
{~::cnrL., f\ 1 
HI.P (k()l .. 

C•AOF 0, (i ~CMND 

r•~CL<TI. , CRO) • 
R<), !.!Ell If l •t. 
F<l 
BlJF":?, R I. 
cm1 
:?$ 
:OMSG, • <SP> 
FA I'LJi f 

fJUFt.+:·.!, FW 
I.·~ 

m; AD FROM fHF I. fi f AK 

f,FJ'\l'l f'RUM fHE :?.NfJ "AI\" 

ADDF~Ffl~1-~~:·~ *AMF-'l 
[: ••:!"AMI-'1 •BI Jf Ffm 
E<O:--.. F(ll•l 

17.0 

CDNmr ; RETURN ~OR CONriNUAfWN OF INF"IJT 

:+:VEHf H<FMANfl, !lf<l IF I H 
EXURT ; nn:· EIIIFF"FH IS FIJI I 
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bE.I' HOV 
l$: CLH 

F~ESUMI :: 

CMP 
BMI 

IHL2: MDV 
RTS 

GllSPND: 
UNSET: 
FIH.3: MDV 

HTB 

. 

[tl.JF~'• FW 
mo>·• 
HO, lit.JF2+2 ' 
1$ ; CLE ... NING OF THE "DUF2" 

:::AOF26r P.:::CMND 
PC 

~=AOF::!.It, (~1:CMND 

PC ; END OF COMPLETION HDUTJNE 

fAHt...l:: :: ~ BETTBL :.?. r 2, n::>l 1 

MSO: 

MSfXT: 

.WORD 
M~fXT 

.ASCT7 

,,o::•.oj TEXT t. WARNING I. EXITHT 

/!1PFCTFWM DVEFWLOWE[I IN EXr.MPLE <AKAIO / 

17.fl 

17.81 

-
al 

;-----------------------------------------------------
.[N[I ft2U 

___j 
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TEMATWIECKHE KATErOPHH nYBJIHKAill1H 

OBnE~HEHHOrO HHCTHTYTA ~PHWX 

HCCJIE,llOBAHHH 

Hu.neKc TeMaTMKa 

1. 3Kcnep~MeHTa!lbHaA ~~3~Ka B~COK~X 3Hepr~~ 

2. Teoper~4ecKaA 0~3~Ka Bt:ICDK~x 3Hepr~~ 

3. 3Kcnep~MeHTa!lbHaA He~TpOHHaA ffi~3~Ka 

4. Teoper~4ecKaA ¢~3~Ka H~3K~x 3Hepr~~ 

5. ~1areMaT~Ka 

6. ~AepHaA cneKTpOCKOn~A ~ paA~OX~M~A 

7. 0~3~Ka TAlKe!lbiX ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~ren~ 

10. ~BTOMaT~3a~~A ofpa60TK~ 3KCnep~MeHTa!lbH~X 
AaHHbiX 

11. Bbl4~ cn~ren bHaA MaTeMaT~Ka ~ TeXH~Ka 

12. X~M~A 

13. TexH~Ka ¢~3~4ecKoro 3Kcnep~MeHra 

1L. MccneADBaH~A reepA~X ren ~ lK~AKocre~ 

A~p~- ~T~a-

15. 3Kcnep~MeHTa!lbHaA ¢~3~Ka AAePH~X peaK~~~ 

np~ H~3K~X 3Hepr~AX 

16. Ao3~Merp~A ~ ¢~3~Ka 3am~r~ 

17. Teop~A KOHAeHC~pOBaHHOrO COCTOAH~A 

18. Mcnonb30BaH~e pe3ynbraroe ~ MeTDADB 
¢YHAaMeHTa!lbH~X ¢~3~4eCK~X ~CC!leAOBaH~~ 
B CMelKH~X o6naCTAX HayK~ ~ TeXH~K~ 
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