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6on bWa.R 4acT b coapeMeHHbiX 3Kcnepi1MeHTaJlbHbiX 11CCJleAOBaHI1H 
B 06JlaCTI1 $11311KI1 BbiCOK11X 3Hepri1H npOBOA11TC.R C 11CnOJlb30BaHI1eM 
38M Ha Jli1H1111 C $113114eCKI1M11 ycTaHOBKaMI1. 

CoaepweHCTBOBaHI1e 11 KOI1114eCTBeHH~H poeT AeTeKTI1py~el:i 

11 peri1CTPI1PY~~el:i annapaTypbl, CTpeMJleHI1e pa~I10HaJlbHO 11CnOJlb-
30BaTb B03MOmHOCTI1 yCKOp11TeJleH, nOB~WeHI1e 11HTeHC11BHOCTI1 no
TOKa peri1CTpl1pyeMOH 11HCI>OpMa~l111, YCJ10mHeHI1e ynpaBJleHI1.R $11311-
4eCKOH annapaTypol:i 11 npo~eccaMI1 c6opa 11HCI>OpMa~l111, nOBbiWeHI1e 
Tpe6oBaHI1H K o6pa60TKe 11H$0pMa~l111 B peaJlbHOM MaCWTa6e Bpe
MeHI1 B~3b1Ba~T He06XOA11M0CTb npi1MeHeHH.R AOCTaT04HO MO~HbiX 

Bbi411CJlHTeJlbHbiX CI1CTeM 11 COOTBeTCTBy~~ero nporpaMMHOrO o6ec
ne4eHI1.R All.R npoaeAeHI1.R 3KcnepHMeHTOB. 

0TpameHHeM 3TOH o6~el:i TeHAeH~1111 .RBJl.ReTC.R BHeApeHHe B 3Kc
nepi1MeHTbl, npOBOA11Mble B 06beA11HeHHOM 11HCTI1TYTe .RAePH~X 11C
CileAOBaHI1H, 3BM EC-1040 / 1,5,61. 

napaJlJleJlbHO C 06HOBJleHI1eM cpeACTB B~411CJ111TeJlbHOH TeXH11KH 
OCy~eCTBJl.R~TC.R 11CCJleAOBaHI1.R 11 pa3pa60TK11 nporpaMMHOrO o6ec
ne4eHH.R aBTOMaTI1311POBaHHbiX CI1CTeM ynpaBJleHH.R. nepa~e B 06be
A11HeHHOM 11HCTI1TYTe pa60Tbl 3TOrO HanpasneHI1.R 6~1111 CB.R3aHbl 
C 3KCnepi1MeHTaMI1 Ha 6ec$HilbMOBOM cneKTpOMeTpe oHC-2 111, pa-
6oTa~eM Ha JlHHI111 c EC-1040, ocHa~eHHOI:i onepa~I10HHOH ci1CTe
MOI:i AOC EC. 

B AaHHOH pa6oTe paccMOTpeHa cTpyKTypa KOMnJleKca nporpaMM 
peallbHoro apeMeHI1. npoaHaJ111311poaaH~ anropi1TM~ pacnapanne
IlHBaHI1.R npo~eccoe 11 B3a11MOAeHCTBH.R 38M C BHeWH11MH a6oHeHTa
l-111 B 3JleKTpOHH~X 3Kcnepi1MeHTaX, npOBOA11M~X Ha JlHHI-111 C 38M 
EC-1 040, ocHa~eHHOH onepa~I10HHOH CHCTeMol:i OC EC 12·3·81 c $11K
CHpoaaHH~M 4HCJ10M 3aAa4 (MFT), aepci1.R 4. 1 , peAaK~11.R 3. 

B Ka4eCTBe 3Kcnepi1MeHTallbHOH ycTaHOBKH KaK o6beKTa yn
paaneHI1.R 11 11CT04HI1Ka AaHHbiX a~cTynaeT cneKTpoMeTp "Kp11cTann". 
3Ta YCTaHOBKa C03AaHa All~ HCCJleAOBaHI1H B03MOmHOCTH ynpaane
HI1.R ny4KaMI1 3ap.RmeHH~X 4aCTI1~ C nOMO~b~ MOHOKpi1CTaJ1JlOB. 

Ha nepBOM 3Tane npOBeAeHI1.R 11CCJleAOBaHHH B Ka4eCTBe Ae
TeKTHPY~11X 3JleMeHTOB YCTaHOBKa BKJ1~4aeT APeHCI>OB~e KaMep~, 

MOHOKP11CTaJ1Jl 11 Ha6op c~I1HTI111Il.R~I10HHbiX c4eT411KOB. Perl1cTpl1-
py~a.R 11 nepeAa~~a.R annapaTypa a~nonHeHa a CTaHAapTe KAMAK. 
AnnapaTHOe cornacoaaHI1e Kpel:iTOB perHcTpl1py~el:i annapaTyp~ 

c KaHanoM 3BM peanHaoaaHo np11 noMO~I1 paapa6oTaHHoro a OHRH 
ycTpOHCTBa ynpaBJleHI1.R $113114eCKOH annapaTypol:i /YYCI>A-2/. 
YYCI>A-2 .RBJl.ReTc.R MOA11CI>11Ka~l1el:i YYCI>A-1, HCnOilb3y~~eroc.R a 3K
cnepHMeHTallbHOI:i yCTaHOBKe oHC-2 / 1/ . 

3BM EC-1040 /-300 T~c. onepa~11!:1/c, 512K 6al:iTOB/ ocHa~eHa 
Ha6opoM cTaHAapTH~x nep11ct>epHI:iH~X ycTpol:icTB /4 HMn EC-5016, 
AL.lnY EC-7031 11 EC-7033, 8 HMA EC-5052, 2 YCTPOHCTBa BBOAa 
nepct>oKapT EC-6012, n11wy~a.R MaW11HKa EC-7073 111111 AHcnnel:i 
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VT-340, noAKJ1104aeMble anbTepHan1BHO/, MYJlbTI1nJleKcopHbiM 11 4e
T~PbMH ceneKTOPH~MI1 KaHaJlaMI1. KpoMe yKa3aHH~x ycTpoAcTe 
11CnOJlb3yeTCH YAaJleHHbiA /-1 KM/ TepMI1HaJ1 Ha 6a3e ne4aTaiOUiero 
ycTpoAcTea DZM-180KRS . 

B Ka4ecTee H3biKOB nporpaMM11poeaHI1H 11CnOJlb3oeanl1cb cllOPTPAH 
11 H3biK ACCEM6JlEP • .sl3biK ACCEM6JlEP npi1MeHHeTcH AJ1l1 co3AaHI1H 
MOAYJleA, o6ecne411Bal01l\11X opraHI13a41110 pa6oT~ KoMnneKca npo
rpaMM 11 peaJ1113YIOU\11X <llYHK41111 ynpaeneHI1H annapaTypoA, c6opa 
11 HaKOnJleHI1H AaHHbiX, a TaK>Ke BbiBOAa pe3yJlbTaTOB. 

AnH C03AaHI1H nporpaMMHOro o6ecne4eHI1H Ha 3BM EC-1040 
11CnOJlb30eanocb TexHonorl14ecKoe nporpaMMHoe o6ecne4eHI1e OC 
EC, cocTOHUiee 113 YTI11111TOB /ecnoMOraTeJlbH~x nporpaMM/ 11 
TpaHCJlHTopoe. B Ka4ecTee HeAOCTaTKa OC EC, KaK 11 A11CKoeoA 
onepa4110HHOA CI1CTeM~ AOC EC, cneAyeT OTMeTI1Tb OTHOCI1TeJlbHO 
cna6oe TeXHOJ10rl14ecKoe nporpaMMHOe o6ecne4eHI1e 3Tana, npeA
wecTBYIOUiero TpaHCJ1H41111. 3To nporpaMMHOe o6ecne4eHI1e He co
OTBeTcTeyeT COBpeMeHH~M Tpe6oeaHI1HM, npeAbHBJlHeM~M K HeMy, 
11 npi1BOAI1T K OTHOCI1TeJlbHO 60JlbWI1M HenpOAYKTI1BH~M 3aTpaTaM 
TPYAa nporpaMMI1CTa. 

np11 pa3pa60TKe KOMnJleKCa nporpaMM 11CnOJlb30BaJ10Cb 4eTblpe 
T11na J1114HbiX 611611110TeK. 1-iCXOAHble TeKCTbl nporpaMM xpaHHTCH 
B 611611110TeKaX 11CXOAH~X MOAYJleA. nocJle TPaHCJ1H41111 11 peAaK
TI1POBaHI1H CBH3eA MOAY1111 noMeUiaiOTCH B 611611110TeKy 3arpy304-
Hb1X MOAY11eA. np11 TaKoA opraHI13a41111, C OAHOA CTOpOHbl, OTna
AaeT He06XOAI1MOCT b B 611611110TeKe 06beKTHbiX MOAyJleA, a C 
APYroA - yMeHbwaeTcH epeMH, Heo6XOA11Moe peAaKTopy CBH3eA 
AJlH 06beAI1HeHI1H MOAYJleA B eA11HbiA 3arpy304H~A MOAYJlb /T .e. 
AJlH c6opKI1 eceA nporpaMMbl/. B J1114HYIO 611611110TeKy MaKpoon.pe
AeJleHI1A nOMeUieHbl BHOBb C03AaHH~e MaKpoonpeAeJleHI1H. 3Ta 
611611110TeKa np11 CCbiJlKe Ha Hee CBH3biBaeTCR C CI1CTeMHOA 6116-
J1110TeKOA MaKpoonpeAeJleHI1A. Pa3pa6oTaHH~e npo4eAYP~ xpaHHTCR 
B J1114HOA 611611110TeKe npo4eAyp, CBR3aHHOA C CI1CTeMHOA 6116-
J1110TeKOA npo4eAYP· 

KoMnneKc nporpaMM peaJlbHoro epeMeHI1 np11 ¢YHK4110HI1poeaHI111 
BbiCTynaeT B B11Ae npo6JleMHOA 3aAa411 no OTHOWeHI110 K onepa4110H
HOA CI1CTeMe. np11 3TOM 11CnOJlb3YIOTCR TOJlbKO CTaHAaPTH~e CPeA
CTBa, npeAOCTaBJlReM~e nporpaMMI1CTy onepa4110HHOA CI1CTeMoA, 
6e3 KaKI1X-J11160 MOA11¢11Ka411A nocJleAHeA. 

np11 B~6ope R3~Ka nporpaMMI1POBaHI1R ea>KHbiM apryMeHTOM 
B nOJlb3y cllOPTPAHa RBI1JlaCb ero M0611JlbHOCTb - B03MO>KHOCTb 
11CnOJlb30BaHI1R APYrOA 38M, 6o11ee np11cnoco6J1eHHOA AJ1R C03Aa
HI1R 11 pa3BI1T11H CI1CTeM nporpaMM. B 4aCTHOCTI1, A11H paccMaTpl1-
eaeM~x pa60T npi1MeHRJ111Cb 38M L\eHTpaJlbHOro Bbi411CJ111TeJlbHOro 
KOMnJleKca 01-i.s!l-1, OCHall\eHHble BbiCOK03¢<I>eKTI1BHbiMI1 CI1CTeMaMI1 aBTO
MaTI13a41111 nporpaMMI1POBaHI1R. 
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PACnAPAJlJlEJlHBAHHE nPOL\ECCOB 
1-1 CTPYKTYPA KOMnJlEKCA nPOfPAMM 

Pa6oTa KOMnJleKca nporpaMM peaJlbHoro epeMeHI1 opraHI130BaHa 
e MY11bTI1nporpaMMHOM pe>KI1Me cornacHo AI1C411n1111He o6cny>KI1BaHI1R 
C a6COJ110TH~MI1 npl10pi1TeTaM11. 3TO o6ecne411BaeT B03MO>KHOCTb 
napaJlJleJlbHOrO peweHI1R B peaJlbHOM MaCWTa6e BpeMeHI1 CJ1eAYIOU\11X 
OCHOBHbiX 3aAa4: 

1. YnpaeneHI1e annapaTypoA nepeAa411 11H¢opMa41111, np11eM 
11 6y$epl13a411R 3Kcnepi1MeHTaJlbH~x AaHH~x. 

2. nacnopTI13a411R 11 HaKOnJleHI1e AaHH~X Ha MarH11TH~X JleHTaX. 
3. 06pa6oTKa AaHH~x c 4e11b10 onpeAeJ1eHI1R xapaKTepi1CTI1K 

pa60Tbl annapaTypbl /TeXHI14eCKI1A KOHTPOJlb/ 11 11CCJleAyeMbiX $11-
3114eCK11X npo4eccoe /$113114eCKI1A KOHTPOJlb/. 

4. 06ecne4eHI1e onepaTI1BHOrO B3ai1MOAeACTBI1R 3KCnepi1MeHTa
TOpa c 3BM. 

OC EC npeAOCTaenReT nOJlb3oeaTeJ110 B03MO>KHOCTb pacnapanne
J111BaTb BblnOJ1HeHI1e npo4eccoe HeKoToporo wara 3aAaHI1R nocpeA
CTBOM o6pa3oeaHI1R, no npi1HRTOA e EC TepMI1HOJ10rl111, nOA3aAa4. 
Ha1111411e e CI1CTeMe OC cpeACT e napan11e11 bHoro BblnOJ1HeHI1R 
11 CI1HXPOHI13a41111 np04eCCOB n03BOJ1HeT Ha 6a3e onepa4110HHOA 
CI1CTeMbl OpraHI130BaTb MYJlbTI1nporpaMMHbiA KOMnJleKC peaJlbHOrO 
epeMeHI1 /pl1c. 1/. npeAJlaraeMaR AeKOMn0311411R np04eCCOB AaeT 
B03MO>KHOCTb 3$$eKTI1BHO 11CnOJlb3oeaTb e paMKax OC EC ocHOBHble 
pecypcbl 3 BM. 0 npeAeJ1RIOU\11MI1 KPI1 Tepi1RMI1 AJlR Ae KOMn031141111 11 Bbl-
6opa npl10pi1TeTH~X YPOBHeA npo4ecCOB RBJ1RJ111Cb CKOpOCTb Ha6opa 
3KCnepi1MeHTaJlbHOA 11H$OpMa41111, BpeMR peaK41111 CI1CTeMbl Ha BHeW
HI1e Cl1rHaJlbl, CKOPOCTb 11 nOJlHOTa o6pa60TKI1 AaHHbiX, HarJlRA
HOCTb npeACTaeneHI1R pe3yJlbTaToe. B~coK11e Tpe6oeaHI1R K onTI1-
MI13a41111 KOMnJleKCa 6biJ111 o6yCJ10BJleHbl cne411$11K0A nOI1CKOBOrO 
xapaKTepa 11CCJleAOBaHI1A, KOTOPOMY He OTBe4aJla TPaAI14110HHaR 
MeTOA11Ka npoeeAeHI1R 113MepeHI1A 11 nocneAyiOUieA A1111TeJlbHOA o6pa-
6oTKI1. 

CneAyeT OTMeTI1Tb ropa3AO 6onbWYIO ceo60AY, npeAOCTaenReMyiO 
nonb3oeaTeJ110 OC EC no cpaeHeHI110 c AOC EC np11 o6pa3oeaHI111 
noA3aAa4. B AOC EC nOA3aAa411 MoryT C03AaBaTbCR rnaeHoA 3aAa-
4eA. B OC EC noA3aAa4a MO>KeT 6b1Tb C03AaHa KaK rnaeHoA, TaK 
11 11106oA y>Ke CYUieCTBYIOUieA nOA3aAa4eA. 3Ha4eHI1R A11CneT4epcKI1X 
np11op11TeTOB nOA3aAa4 e AOC EC cTporo AeTepMI1HI1poeaHbl nocne
AOBaTeJlbHOCTbiO C03AaHI1R 11 3aeepweHI1H nOA3aAa4 11 ecerAa B~We 
3Ha4eHI1R AI1CneT4epcKoro np110p11TeTa rnaeHoA 3aAa411. B OC EC 
3Ha4eHI1R A11CneT4epcKI1X np110p11TeToe onpeAeJlRIOTCR noJlb30BaTe
neM 11 MOryT 6~Tb 113MeHeHbl B 111060A MOMeHT epeMeHI1 B~nOJ1HeHI1R 

rnaeHoA 3aAa411 111111 noA3aAa411. YcTpaHeHI1e npi1CYU\11X AOC EC 
orpaHI14eHA AaeT B03MO>KHOCTb c03AaBaTb e OC EC norl14eCKI1 
11 apXI1TeKTypHO 6onee npOCT~e KOHCTPYK41111, ynpOUiaeT OTJlaAKY 
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PHC. 1. npHH~HnHanbHaR 
CXeMa CHCTeMbl "KpHCTann". 

KOMnneKca, no3eOnReT peanH30BaTb 6onee cnomHy~ norHKY B3aHMo
AeHCTBHR npo~eCCOB. 8 paMKaX pemHMa nOA3aAa4 YAaeTCR He TOnb
KO pa~HOHanbHO Hcnonb30BaTb epeMR ~eHTpanbHoro npo~eccopa, 
HO H OnTHMH3HpOBaTb HCnOnb30BaHHe OnepaTHBHOH naMRTH. 3TO 
OAHO H3 OCHOBHbiX npeHMYll.leCTB npeAnaraeMOH opraHH3a~HH pac
napannenHBaHHR npo~eccoe no cpaeHeHH~ c anbTepHaTHBHbiM noA
XOAOM - BblnOnHeHHeM OCHOBHbiX npo~eCCOB B pa3Hb1X pa3Aenax 
naMRTH 38M. 

Bonpocbl 3$$eKTHBHoro Hcnonb30BaHHR onepaTHBHOH naMRTH Ra
nR~TCR TaKme BeCbMa aKTyanbHbiMH npH peweHHH o6cymAaeMbiX 
3aAa4. 

C03AaeaeMble KOMnneKCbl nporpaMM pean bHoro epeMeHH HMe~T, 
KaK npaeHno, 3Ha4HTen bHbiH o6beM. HanpHMep, KOMnneKcbl nporpaMM 
AnR YCTaHOBOK EiHC-2 H 11 KpHCTann" HMe~T 6e3 y4eTa 6y$epoB AnR 
c6opa HH$OpMa~HH 06beMbl, paBHble - 350K 6aHT KamAbiH. 06beM 
onepaTHBHOH naMRTH Ha HCnOnb3yeMbiX 38M, KaK yKa3b1BanOCb BbiWe, 
paeeH 512K 6aHT, a B HeWTaTHOM pemHMe - 256K. no3TOMy BbiAe
neHHe TaKHX 3Ha4HTenbHbiX y4aCTKOB onepaTHBHOH naMRTH AnR npo
XOmAeHHR 3aAaHHR npHBOAHT He TOnbKO K CHHmeHH~ 3$$eKTHBHOCTH 
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HCnOnb30BaHHR MO~HOCTH 38M, HO H K pe3KOMY cymeHH~ Knacca 
3aAa4, cnoco6Hblx napannenbHO pewaTbCR Ha 38M. 3$$eKTHBHbiM 
cnoco60M OnTHMH3a~HH HCnOnb30BaHHR OnepaTHBHOH naMRTH RBnR
eTCR nocTpoeHHe KOMnneKca nporpaMM peanbHoro epeMeHH e BHAe 
CTPYKTYPbl C nepeKpbiTHeM /oeepneHHOH CTPYKTypbl, pHC. 2/. 
Cy~ecTeyeT PRA KPHTepHee, Hcnonb3yeMbiX npH opraHH3a~HH 
KOMnneKca nporpaMM. 

PHc. 2 . .[lepeeo CTPYKTYPbl c nepeKpbiTHeM KOMnneKca nporpaMM 
" KpHcTann". 1 - c6op H 3anHCb Ha Mil; AHanor; nporp-aMMbl, 
o6~He AnR cerMeHTOB HHH~HanH3a~HH, nepBH4HOH o6pa60TKH 
H ne4aTH. 2,3 - 3aAaHHe reOMeTPHH ycTaHOBKH, onpeAeneHHe 
nepeMeHHbiX. 2,4,5 - 3aKa3 o6beKTOB /rHCTorpaMM, AHarpaMM, 
Ta6nH~/. 2,4,6- BBOA H HHTepnpeTa~HR AHpeKTHB. 7,8- o6pa-
60TKa AaHHbiX. 9,10,11,12/13/- ne4aTb OAHOMepHbiX rHCTO
rpaMM. 9, 10, 14,15/16/ - ne4aTb ABYMepHbiX rHcTorpaMM H Ta6nH~. 
9,17- APYrHe ne4aTH nonb3oBaTenR /He HBOOK /. 

0AHH H3 KpHTepHeB COCTOHT B TOM, 4TO O$QpMneHHe B BHAe 
OBepneHHOH CTpyKTypbl He AOnmHO npHBOAHTb K yeenH4eHH~ epe
MeHH peaK~HH CHCTeMbl Ha BHeWHHe CHrHanbl. C 3TOH t.tenb~ npo
rpaMMHble MOAYnH, peanH3Y~li.IHe ynpaeneHHe annapaTypoH, B3aHMO
AeHCTBHe C onepaTOpOM, c6op H HaKonneHHe AaHHbiX, noMell.la
~TCR B KOpHeBOH cerMeHT. 3TO, B C04eTaHHH C npHOpHTeTHOH 
AHC~HnnHHOH AHCneT4epH3a~HH, o6ecne4HBaeT BbiCOKy~ peaKTHB
HOCTb KOMnneKca nporpaMM Ha BHeWHHe CHrHanbl. 
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0CHOBH~M KPHTepHeM npH pa3AeneHHH Hepe3HAeHTH~X 4aCTe~ 
KOMnneKca nporpaMM RBnReTCR Tpe6oBaHHe OnTHMH3a4HH KOnH4ecT
ea 3arpy30K C AHCKa nepeKp~ea~~HXCR cerMeHTOB B nepHOA pa-
60T~ KOMnneKca, 4TO 06ecne4HBaeT MHHHMH3a4H~ HenpOH3BOAH
TenbH~X noTepb epeMeHH. CornaCHO 3TOMY KpHTepH~ KOMnneKC 
nporpaMM paaAenReTCR Ha TPH rpynn~ cerMeHTOB, HMe~He onpe
AeneHH~e $yHK4HOHanbH~e Ha3Ha4eHHR, a HMeHHO: 

- HHH4HanH3a4HR H onepaTHBHaR HaCTpO~Ka KOMnneKCa npo
rpaMMj 

- nepBH4HaR o6pa6oTKa AaHH~x; 
- HTOrOBaR o6pa60TKa AaHHWX, peAaKTHPOBaHHe H npeACTaB-

neHHe peaynbTaToe. 
Ha CTaAHH HaCTpO~KH B~nonHR~TCR onepal.IHH, He CBR3aHH~e 

C OTAenbH~MH C06~THRMH. 3TO, KaK npaBHnO, 06pa30BaHHe CTpyK
TYP AaHH~X, npHCBOeHHe Ha4anbH~X 3Ha4eHH~ eenH4HHaM /B TOM 
4HCne B paMKaX npaBHna YMOn4aHHR/, noArOTOBKa MaCCHBOB, 
COOTBeTCTBY~~HX CTaTHCTH4eCKHM pacnpeAeneHHRM, HHTepnpeTa-
4HR AHPeKTHB, BWBOA 3Ha4eHH~ 6a3HCH~X napaMeTpOB. nporpaM
M~ 3TO~ rpynn~ MOryT 6~Tb nOApa3AeneH~ Ha HeCKOnbKO nepe
KpWBa~~HXCR cerMeHTOB. npH 3TOM 3KOHOMHR naMRTH AOCTHraeTCR 
npaKTH4eCKH 6ea yeenH4eHHR epeMeHH 4eHTpanbHoro npo4eccopa 
H peanbHOrO epeMeHH, He06XOAHMOrO AnR B~nOnHeHHR 3aAa4H 
a 4enoM. 

8TOpaR CTaAHR CBR3aHa C o6pa60TKO~ OTAenbHbiX C06biTH~. 

8 COCTaB 3TO~ rpynn~ BXOART nporpaMMbl, OCy~eCTBnR~~He Ka
nH6pOBKy, pacn03HaBaHHe H reoMeTpH4eCKY~ peKOHCTPYK4H~ co-
6~TH~, HaKonneHHe CTaTHCTH4eCKHX pacnpeAeneHH~ pa3nH4H~X 
napaMeTpOB C06WTH~, YAOBneTBOPR~~HX onpeAeneHHWM KpHTepHRM. 
3Ta rpynna npo_rpaMM HaH6onee KPHTH4Ha K paa6HeHH~ Ha ncpe
Kp~ea~~HecR cerMeHTbl, XOTR TaKHe nporpaMM~, KaK npeACTaene
HHe pe3ynbTaTOB o6pa60TKH OTAenbHOro C06biTHR, MOryT 6biTb 
B~HeCeHbl B OTAenbH~~ cerMeHT. 

CTaAHR HTOrOBO~ o6pa60TKH BKn~4aeT onepa4HH HaA CTaTHC
TH4eCKHMH pacnpeAeneHHRMH /B~4HCneHHe HHTerpanbHbiX xapaKTe
pHCTHK, crna>KHBaHHe, "apH$MeTH4eCKHe11 Ae~CTBHR, $HTHpoeaHHe/, 
nOArOTOBKy peaynbTHpy~~HX $a~nOB CHMBOnbHO~ H rpa$H4eCKO~ 
HH$0pMa4HH, npeACTaeneHHe peaynbTaTOB. nporpaMM~ 3TO~ rpyn
nbl, KaK H HaCTpOe4HO~, nOApa3AenR~TCR Ha nepeKpbtBa~l!IHeCR 

cerMeHTbl. 
8 aaeepweHHe 3Toro pa3Aena, Kaca~~erocR onTHMH3a4HH Hc

nonbaoeaHHR naMRTH, B~AenReMo~ noA nporpaMM~, cneAyeT OTMe
THTb, 4TO noewweHHe ypOBHR aeTOMaTH3a4HH nOArOTOBKH oeep
ne~HO~ CTPYKTYP~ RBnReTCR OAHHM H3 aKTyanbH~X HanpaeneHH~ 
paaeHTHR onepa4HOHHWX CHCTeM EC 38M. Pa4HOHanbHWM npeACTae
nReTcR nOAXOA, OCHOBaHH~~ Ha nOCTpOeHHH CTPYKTYPW Ha rno-

6 

6anbHOM ypOBHe, KOTOpOe OCy~eCTBnReTCR pa3pa60T4HKaMH, 
H aBTOMaTH4eCKOM cerMeHTHpOBaHHH OTAenbH~X rpynn, onpeAe
neHH~X Ha npeA~Ay~eM ypOBHe. 0AHHM H3 cnoco6oe yMeHbWeHHR 
Tpe6yeMoro o6oeMa onepaTHBHO~ naMRTH RBnRnocb Hcnonbaoea
HHe cpeACTB onepaTHBHoro pacnpeAeneHHR naMRTH AnR paaMe~e
HHR AaHH~x, HMe~Hx AHHaMH4ecKy~ npHPOAY· AHHaMH4ecKaR npH
POAa COBOKynHOCTH 3neMeHTOB AaHHbiX npORBnReTCR B eapbHpOea
HHH B np04eCce pa60Tbl KOnH4eCTBa 3neMeHTOB H HX pa3Mepoe. 
AaHH~e, no THny cpeACTB onepHpoeaHHR c AHHaMH4eCKHMH CTpyK
TypaMH, AenRTCR Ha 3 Knacca. K OAHOMy Knaccy OTHOCRTCR 
AaHHI::te, BBOAHM~e HenocpeACTBeHHO c ycTaHOBKH. K APYroMy -
CTaTHCTH4eCKHe o6oeKT~, KOTOPble o6pa6aT~Ba~TCR naKeTOM 
nporpaMM HBOOK 1 7 ~ KpoMe cTaTHCTH4eCKHX o6oeKTOB HBOOK 
MO>KeT onepHpOBaTb AHHaMH4eCKHMH 3neMeHTaMH npOH3BOnbHOrO 
THna, XOTR AnR 3To'ro 6onee npHrOAeH ZBOOK 141 - cne4Hanb
Hbl~ naKeT AnR AHHaMH4eCKOrO pacnpeAeneHHR naMRTH. 06a 
naKeTa MOryT pa60TaTb C eAHHO~ AHHaMH4eCKO~ CTPYKTypo~ . 
TaKHM o6paaoM AOCTHraeTCR pa4HOHanbHoe HcnonbaoeaHHe naMRTH 
c ABYMR THnaMH AHHaMH4eCKHX CTPYKTYP· 8 4acTHOCTH, HCKn~-
4aeTcR 3$$eKT $parMeHTa4HH, B03HHKa~~H~ npH HCnOnb30BaHHH 
nporpaMMHOrO o6ecne4eHHR pa3H~X THnoB AnR o6cny>KHBaHHR AHHa
M~4eCKHX CTPYKTyp. 

3a C4eT oeepne~HO~ CTPYKTYP~ nporpaMM H AHHaMH4eCKOrO 
pacnpeAeneHHR naMRTH AnR pa6o4HX MaccHeoe YAaeTCR cy~ecT

eeHHO CHH3HTb 06oeM Tpe6yeMO~ onepaTHBHO~ naMRTH. 
HccneAOBaH~ APYrHe MeTOA~ noe~weHHR 3$$eKTHBHOCTH Hcnonb

aoeaHHR aanoMHHa~~x ycTpo~cTB. 8 paMKax naKeTa HBOOK 
paapa6oTaH~ nporpaMM~ ynpaeneHHR AaHH~MH, OCHOBaHH~e Ha 
npHH4Hnax BHpTyanbHO~ naMRTH. Ha ypoeHe npo6neMHO~ nporpaM
MW BBOAHTCR OAHOPOAHaR BHpTyanbHaR naMRTb, npH 3TOM npHMe
HReTCR cTaHAaPTH~~ pe>KHM npRMOro AOCTyna. 8 pe>KHMe peanb
Horo epeMeHH HHTeHCHBHOCTb 3KCnnyaTa4HH 3TO~ CHCTeM~ XOTR 
H He npHBOAHT K yeenH4eHH~ epeMeHH 4eHTpanbHoro npo4eccopa, 
HO orpaHH4HBaeTCR H3-3a yeenH4eHHR 06~ero epeMeHH o6pa60TKH 
HH$QpMa4HH. 

8 oco6y~ o6nacTb B~AenR~TCR 6y$epa AnR paaMe~eHHR nep
BH4HO~ HH$QpMa4HH. YnpaeneHHe AHHaMH4eCKHMH CTPYKTypaMH 
3Toro THna npH noMo~H $opTpaHoopHeHTHpoeaHH~X naKeToB HBOOK 
H ZBOOK He RBnReTcR onTHManbH~M. AnR 3TO~ 4enH paapa6oTa
H~ cne4HanbH~e CHCTeMHOOpHeHTHpOBaHH~e cpeACTBa. KonH4eCTBO 
nepeAaBaeMO~ B 38M 3KCnepHMeHTanbHO~ HH$OpMa4HH B Te4eHHe 
OTAenbHOrO c6poca ycKOpeHHbiX 4aCTH4 Aa>Ke B paMKaX OAHOro 
3KCnepHMeHTa H ceaHca 3aBHCHT OT MHOrHX $aKTOpOB H MO>KeT 
eapbHpOBaTbCR B WHPOKHX npeAenax. Ha-aa OTHOCHTenbHO HeBbi
COKO~ 3$$eKTHBHO~ CKOpOCTH 06MeHa C BHeWHHMH 3anOMHHa~~HMH 
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P~c. 3. BpeMH aan~c~ c nOMO~b~ 6ec¢opMaTHoro onepaTopa 
WRITE Ha A~CK Macc~sa paaMepoM ~ 6a~T onpeAenHeTCH 3MnHp~-
4ecKo~ ¢opMyno~: T=(0,4+NI V) c. 3asHCHMOCTb 3¢¢eKT~BHO~ 
CKOpOCTH 3an~CH (V) OT AnHHbl 3neMeHTapHO~ 3anHCH (L) npH
BeAeHa Ha rpa¢HKe. 

YCTpO~CTBaMH /p~C. 3/ 6y¢ep npHeMa B onepaTHBHO~ naMHTH 
AOn>KeH BMe~aTb BCe AaHHble, COOTBeTCTBY~He OAHOMy c6pocy. 

B paMKax paccMaTp~saeMoro sap~aHTa OC 3aAaHHe nonbaosa
TenH B~nOnHHeTCH B HeKOTOpOM pa3Aene onepaTHBHO~ naMHTH, 
~Me~~eM onpeAeneHHbl~ pa3Mep, aaAaBaeMbl~ npH reHepai..IHH 
CHCTeM~ ~nH onepaT~BHO Ha H3~Ke A~peKTHB. B~nOnHeHHe OT
AenbHOro wara 3aAaH~H o6~4HO He Tpe6yeT scero o6beMa naMH
TH pa3Aena,H ee OCTaTOK MO>KeT no 3anpocaM A~HaMH4eCK~ B~

AenHTbCH s~nonHH~~e~cH nporpaMMe. 
B cocTase OC ~Me~TCH cpeACTBa /MaKpoKoMaHAa GETMAIN /. 

o6ecne4HBa~~~e AOCTyn K yKa3aHHOMy y4aCTKy naMHTH. np~ 
3TOM sen~4HHa 6y¢epa, aanpawHsaeMaH npo6neMHO~ nporpaMMO~, 
nponopi..I~OHanbHa 06beMy CB060AHOro y4aCTKa naMHTH B pa3Aene. 
TaKaH opraHH3ai..I~H noasonHeT Ha yposHe AHPeKT~B onepaTopa 
sapbHposaTb pa3Mep 6y¢epa npHeMa. noA3aAa4a nepBH4HO~ o6-
pa6oTKH AaHH~X TaK>Ke Tpe6yeT OTAenbHOrO 6y¢epa B onepaTHB
HO~ naMHT~ H3-3a aCHHXPOHHOCTH npOI..IeCCOB c6opa H o6pa60TKH. 
nocKOnbKy, KaK npaBHnO, HH¢QpMai..IHH, COOTBeTCTBy~aH OAHOMy 
c6pocy, nOAP23AenHeTCH Ha CaMOCTOHTenbH~e ¢parMeHTbl - co-
6~THH, HBnH~~HeCH 3neMeHTapHbiMH nOrH4eCKHM~ eAHHHI..IaMH AnH 
nporpaMMbl 06pa60TK~, B onepaTH BHO~ naMHTH MOlKHO HMeT b OTHO
CHTenbHO He60nbWO~ 6y¢ep, BMe~a~~H~ TOnbKO 4aCTb C06bt
TH~. Macc~B AaHHbiX, OTHOCH~H~CH K OAHOMY I..IHKnY yCKO-
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p~TenH, aanHc~saeTcH Ha A~CK, a a npo1..1ecce o6pa6oTKH 
no aanpocaM nporpaMM~ C4HT~saeTcH a onepaT~BHy~ naMHTb 
a pe>KHMe nocneAOBaTenbHoro Aocryna. 

B~BOA peaynbTaTOB pa6oT~ nporpaMM~ ocy~eCTBnHeTCH c no
MO~b~ nporpaMM~ npHMoro CHCTeMHoro BbiBOAa /pe>KHM DSO I 
HnH npH noMO~H paapa6oTaHH~x cne1..1~anbH~x APa~sepos Ha 
yposHe OTAenbHO~ nOA3aAa4H. TaKHM o6pa30M AOCTHraeTCH pac
napannenHBaHHe npo1..1ecca o6pa6oTKH H B~BOA peaynbTaTOB a pe
anbHOM MaCWTa6e BpeMeHH. npH 3TOM He Tpe6yeTCH Han~4HH B 
onepaTHBHO~ naMHT~ 6onbWHX 6y¢epos AnH B~BOAa peaynbTaTos. 

AnH BBOAa 3aAaH~~ npH pa6oTe 36M Ha nHHHH C 3KCnepHMeH
TanbHO~ YCTaHOBKO~ HCnOnb3yeTCH TpaH3HTHaH nporpaMMa C~c
TeMHOrO BBOAa. 3TO TaK>Ke n03BOnHeT 6onee 3$$eKTHBHO HCnOnb-
30BaTb onepaT~BHY~ naMHTb /3KOHOMHTCH -50K 6a~T/, He B~-
3~BaH cy~eCTBeHHOrO CHH>KeHHH 3arpy3K~ l..leHTpanbHOro npOI..IeC
copa. 

C60P H HAKOnnEHHE 3KCnEPHMEHTAflbHWX AAHHWX 

nporpaMMbl c6opa H HaKonneHHH AaHHbiX o6ecne4HBaiOT ynpas
neH~e annapaTypo~ nepeAa4~ HH¢opMai..IHH, B~nonHeHHO~ B cTaH
AapTe KAMAK, npHeM AaHHhiX c Tpe6yeMbtX ~CT04HH KOB HH¢opMai..I~H, 

o¢OpMneHHe AaHHbiX B BHAe AHHaMH4eCKHX CTPYKTyp, nacnopT~-

3ai..IHIO norH4eCKHX eAHHHI..I HH$OpMa1..1HH H 3anHCb AaHH~X Ha Mar
H~THyiO neHTy. 

B~coKaH 4acToTa noH sneHHH pe nKTPH pyeMbiX co6btTH~ H aAeK
saTH~e xapaKTepHCTHKH AeTeKTHPYIO~e~ H perHCTPHPYIO~e~ anna
paTyp~ o6ycnoBnHBa~T B~COKyiO ~HTeHCHBHOCTb nOTOKa ~H¢0pMa
I..I~H. 3TO npeAbHBnHeT >KeCTKHe Tpe60BaHHH K napaMeTpaM CHC
TeMbl, peanH3YIO~e~ c6op H H¢0pMai..IHH. 

B peaynbTaTe aHan~aa pa6oT~ CHCTeM~ ynpasneHHH 111 6~nH 
Ha~AeH~ nyTH 3¢¢eKTHBHOrO H yHHBepcanbHOro peWeHHH Ha 
EC-1 040 3aAa4~1 c6opa ~H()JopMai..IHH. MaKCHManbHaH cKopoCTb npHe
Ma HH¢0pMai..IHH AOCTHraeTCH npH peanH3ai..IHH nonHO~ CXeM~ c6opa 
B paMKaX pa60Tbl KaHan bH·O~ nporpaMMbl. 3TOT nOAXOA onpeAenHn 
¢YHKI..IHH nporpaMM 06MeHa H ycTpO~CTBa ynpasneHHH $H3H4eCKO~ 
annapaTypo~ YY¢A-2. 

06MeH HH¢opMal..l~e~ Me>KAY 3BM EC-1040 H ycTaHOBKO~ ocy~ecT
snHeTCH 4epe3 YY¢A-2, KOTOPOe MOHOnOnbHO nOAKn~4eHO K nep
BOMy ceneKTOpHOMy KaHany 3BM. nporpaMMHpyeMOe YCTPO~CTBO 
YY¢A-2 HMeeT WHpOKH~ Ha6op KOMaHA H MHKpOKOMaHA, KOTOpble 
o6ecne4HBaJOT: 

- 06MeH HH¢QpMai..IHe~ Me>KAY onepaTHBHO~ naMHTbiO 36M H 
BHyTpeHHHM~ perHCTpaMH yCTPO~CTBa ynpasneHHH; 
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- aHan~3 COAepm~Moro 3T~X per~CTPOB; 

- ycnoeH~~ nepexoA e nporpaMMe KaHana. 
C~HxpoH~3a~~R pa6oT~ ycTaHOBK~ c KoMnneKCOM nporpaMM 

OCy~eCTBnReTCR 3a C4eT BHeWH~X C~rHanOB, KOTOp~e nOCTyna~T 

e per~cTp~ YY~A-2. Ha6op 6aa~cH~x BHewH~x c~rHanoe BKn~4a-
eT "Ha4ano c6poca", "Co6~T~e", "KoHe~ c6poca", "3anpoc". 
nporpaMMa KaHana, aHan~3~pyR COAepm~MOe per~CTpOB, ocy
~eCTBnReT OnpeAeneHH~e Ae~CTB~R, 3aB~CR~~e OT CeMaHT~K~ 

AaHHoro BHewHero c~rHana. Hcnonb30BaH~e nepe4~cneHH~X cpeACTB 
o6ecne4~eaeT e~coKy~ peaK~~~ c~cTeM~ Ha BHewH~e c~rHan~. 

PaapeweH~e Ha nepeAa4y co6biT~R ~ aApec rpynn~ MOAyne~ 
KAMAK B~Aa~TCR nporpaMMO~ KaHana. nepeAa4a 3neMeHTapHoro 
Macc~ea AaHH~x, ~H$QpMa~~~ o6 OTAenbHOM co6~T~~. ocy~ecT
enReTCR e rpynnoeoM pem~Me /pem~M aeTocKaH~poeaH~R KAMAK/. 
3neMeHTapH~~ MaCC~B ~MeeT ¢~KC~pOBaHHY~ An~HY -240 6a~TOB 
~ nepeAaeTcR aa -800 MKC. BcnoMOraTenbH~e onepa~~~. e~non
HReM~e nporpaMMO~ KaHana, Tpe6y~T 60-80 MKC. 3Ta een~4~Ha, 
BKnaA 36M B MePTBOe epeMR C~CTeMbl, pa~~OHanbHO cornacyeTCR 
c o6~~M epeMeHeM nepeAa4~ ~H$0pMa~~~ o co6biT~~. np~ nepe
XOAe K np~eMy 04epeAHOro co6biT~R, nocne B~Aa4~ ynpaenR~~e~ 
~H~OpMa~~~ Ha BHeWH~~ 06beKT, HeOfiXOA~MO MOA~¢~~~poeaTb 

aApec B 6y~epe np~eMa. TpaA~~~OHH~~ MeTOA opraH~3a~~~ BBOAa 
cocTaeHoro Macc~ea AaHH~x c aaeepweH~eM nporpaMM~ KaHana 
~ nocneAy~~~M ee ~H~~~~pOBaH~eM np~BOA~T K pe3KOMY B03pa
CTaH~~ epeMeH~ Ha ecnoMOraTenbH~e onepa~~~ /M~nn~ceKYHAH~~ 
A~ana30H/. 3TO npo~CXOA~T ~3-3a nOAKn~4eH~R K pa6oTe COOT
BeTCTBY~~~X KOMnoHeHTOB OC EC. 

MomHo yKa3aTb P~A MeTOAOB peweH~R yKa3aHHO~ npo6neM~ np~ 
paan~4HO~ cTeneH~ AeTepM~H~poeaHHOCT~ BXOAH~x noTOKOB. Pac
CMOTP~M HeKOTOPble ~3 H~X B npeAnOnomeH~~ ~~KC~poeaHHO~ An~
H~ co6~T~R. BpeMR nocTynneH~R ~ KOn~4ecTeo co6biT~~ MoryT 
~MeTb eepORTHOCTHY~ np~pOAY· 

Cy~HOCTb nepeoro MeTOAa COCTO~T B TOM, 4TO 3apaHee 
nporpaMMHbiM~ cpeACTBaM~ reHep~pyeTcR nonHaR nporpaMMa KaHa
na AnR c6opa 3KCnep~MeHTanbHO~ ~H¢QpMa~~~, OTHOCR~e~CR 
K OTAenbHOMY ~~Kny ycKop~TenR. Teno 3TO~ nporpaMM~ ¢opM~py
eTCR e B~Ae Ha6opa 3neMeHTapH~x nporpaMM c6opa. np~ nocTyn
neH~~ BHewHero c~rHana "Ha4ano c6poca" aanycKaeTCR creHep~
poeaHHaR nporpaMMa, ~ 3aTeM BblnOnHReTCR Ta ee 4aCTb, KOTOpaR 
He06XOA~Ma AnR c6opa ~H$QpMa~~~ 0 npO~CWeAW~X C06~T~RX. 
Kon~4eCTBO peanbHO np~HRT~X C06~T~~ B~4~CnReTCR Ha OCHOBa
H~~ aHan~aa ~H¢opMa~~~. nocTaenReMo~ cpeACTBaM~ OC EC -
MOAYnRM~ ynpaeneH~R BBOAOM/BbiBOAOM. HeAOCTaTOK TaKO~ MeTO
A~K~ 3aKn~4aeTCR B TOM, 4TO An~Ha pe3~AeHTHO~ nporpaMM~ c6o
pa ~H¢OpMa~~~ yeen~4~BaeTcR c yeen~4eH~eM KOn~4eCTBa co6~-
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T~~. Ope~My~eCTBOM 3TOrO MeTOAa RBnReTCR TO, 4TO AnR c6opa 
~H$0pMa~~~ npaKT~4ecK~ He np~eneKaeTcR pecypc ~eHTpanbHoro 
npo~eccopa, KOTop~~ e 3To epeMR ~cnonbayeTcR AnR peweH~R 
APYr~x 3aAa4, Hanp~Mep AnR o6pa60TK~ 3Kcnep~MeHTanbHO~ ~H
$QpMa~~~ B peanbHOM MaCWTafie epeMeH~. 3TOT MeTOA ~enecoo6-
pa3HO ~cnonbaoeaTb, KOrAa o6beM nonHo~ nporpaM~ KaHana OT
HOC~TenbHO HeBen~K. 3TOT 06beM OnpeAenReTCR np0~3BeAeH~eM 
An~H~ 3neMeHTapHo~ nporpaMMbl KaHana /nporpaM~ np~eMa oT
AenbHoro co6~T~R/ ~ MaKc~ManbHoro Kon~4eCTea co6~T~~ e 
c6poce. AnR ycTaHOBK~ "Kp~cTann" 3Ha4eH~e nepeo~ een~4~H~ 
COCTaBnReT -100 6a~TOB. 

Apyro~ MeTOA 3aKn~4aeTcR e opraH~3a~~~ ~~Kn~4ecKoro 
B~nonHeH~R 3neMeHTapHO~ nporpaMM~ c6opa AaHH~X. np~ 3TOM 
~cnonbaoeaH~e pem~Ma npep~eaH~R AnR onepaT~BHO~ MOA~¢~Ka
~~~ nporpaMM~ KaHana AOnmHO 6~Tb ~CKn~4eHO BB~AY 3Ha4~Tenb
HOro epeMeH~ o6pa6oTK~ npep~eaH~~. Heo6xoA~MY~ A~HaM~4eCKy~ 
HacTpO~Ky nporpaMM~ c6opa YAaeTCR ocy~eCTB~Tb aa C4eT ~c
nonbaoeaH~R cpeACTB YY¢A-2 ~ MOHononbHoro aaxeaTa pecypca 
~eHTpanbHoro npo~eccopa /UO/ Ha nep~oA per~cTpa~~~ AaHH~x 
/c6poca ny4Ka/. 3axeaT UO 06ecne4~BaeTCR B~CW~M np~OP~TeTOM 
nOA3aAa4~ c6opa ~H¢opMa~~~. C~HxpoH~3a~~R napannenbHO~ pa-
6oT~ nporpaMMbl KaHana ~ UO OCy~eCTBnReTCR C noMO~b~ Hafiopa 
¢naroe. Op~ nocTynneH~~ c~rHana "Ha4ano c6poca'' nporpaMMa 
UO ~H~~~~pyeT nporpaMMY KaHana ~ OCy~eCTBnReT CKaH~pOBaH~e 
¢naroe "KoHe~ c6poca" ~ "KoHe~ co6biT~R 11 . OporpaMMa KaHana 
B 3TO BpeMR B~nonHReT onepa~~~, CBR3aHH~e C np~eMOM C06~
T~R. no aaeepweH~~ 4TeH~R BbiCTaenReTcR ¢nar "KoHe~ co6~
T~R11. 06Hapym~B 3TO, nporpaMMa UO KOHTpon~pyeT CTeneHb 
aanonHeH~R 6y~epa, ¢opM~pyeT aaronoeoK co6~T~R ~ HaCTpa~ea
eT nporpaMMY KaHana Ha np~eM cneAY~~ero co6~T~R. Op~ nony-
4eH~~ BHeWHero c~rHana "KoHe~ c6poca" ~n~ no ~cTe4eH~~ 
3aAaHHoro ~HTepeana epeMeH~ nporpaMMa KaHana e~cTaenReT 
COOTBeTCTBY~~~~ ¢nar ~ OKaH4~BaeT pafiOTy. 

nonom~TenbHo~ CTopoHo~ 3Toro MeToAa, o6ecne4~Ba~~ero 
BbiCOKy~ CKOpOCH• c6opa AaHHbiX, RBnReTCR pa~~OHanbHOe ~c
nonb30BaH~e OnepaT~BHO~ naMRT~. 0Tp~~aTenbHaR CTOpOHa 3a
Kn~4aeTCR e MOHononbHOM aaxeaTe pecypca ~eHTpanbHOro npo
~eccopa Ha nep~OA c6poca ny4Ka. AanbHe~wee paae~T~e 3Toro 
MeTOAa, npeAnonara~ee pacw~peH~e B03MOmHocTe~ YY¢A, ceRaa
HO C nepeAa4e~ nporpaMMe KaHana ¢YHK~~~ caMOHaCTPO~K~ 
~ KOHTponR aanonHeH~R np~eMHoro 6y¢epa. TaKaR MOA~¢~Ka~~R 
cpeACTB o6MeHa o6ecne4~T BbiCOKy~ CKopocTb npo~eccoe c6opa 
3Kcnep~MeHTanbH~x AaHH~x, a TaKme 3¢¢eKT~BHoe ~cnonbaoeaH~e 
onepaT~BHO~ naMRT~ ~ ~eHTpanbHoro npo~eccopa. 
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npVIH.RTble B onepaTVI BHYIO naM.RT b C06biTVI.R o¢OpMJl.RIOTC.R B BVIAe 
cnVICOYHO~ CTPYKTypbl, YTO ynpo~aeT AanbHe~WVIe onepa~VIVI C HV~
MVI. 

An.R AOnroepeMeHHoro xpaHeHVI.R 3KcnepV~MeHTanbHO~ VIH¢opMa~VIVI 

cny~VIT MarHVITHa.R neHTa, Ha KOTOpyiO KpOMe 3KCnepV1MeHTanbHbiX 
AaHHbiX SanVICbiBaeTC.R TaK~e cny~e6Ha.R VIH¢QpMa~VI.R, COAep~a

~a.R HeKoTopoe onV~caHVIe ycnOBVI~ 3KcnepVIMeHTa. <!>VISVIYecKa.R 
sanVICb COCTOVIT VIS nacnopTa CTaHAapTHO~ ¢QpMbl VI VIH¢QpMa~VIOH

HO~ YaCTVI. AnV~Ha ¢VISVIYecKo~ sanVICVI Bbi6VIpaeTC.R VICXOA.R VIS yc
noBVI~ pa~VIOHanbHoro V~cnonbsoeaHVI.R pecypcoe EC-1040 VI eosMo~
HOCTVI pa60Tbl C neHTO~ Ha 36M ~eHTpanbHOrO BbiYVICnVITenbHOro 
KOMnneKca OVI.RVI. CneAyeT OTMeTVIT b, YTO ¢opMaTbl sanV~ce~ Ha 
MarHVITHYIO neHTY VI Ha AVICK An.R nporpaMM o6pa60TKVI Bbi6paHbl 
vtAeHTVIYHbiMVI. 3To AaeT BOSMO~HOCTb VlcnonbsoeaTb YHVI$VI~VIpoeaH
Hble MOAYnVI nOArOTOBKVI AaHHbiX KaK B pe~VIMe CB.RSVI C YCTaHOB
KO~, TaK VI B pe~vtMe nocneAYIO~e~ o6pa60TKVI HaKOnneHHO~ vtH
¢0pMa~VIVI. Pa6oYvte eapvtaHTbl nporpaMM HaKonneHvt.R AaHHbiX HanVI
caHbl Ha .RSbiKe ACCEHonEP, xoT.R Ha HaYanbHo~ cTaAVIvt KOMnneKc
HO~ HanaAKVI CVICTeMbl 3TVI nporpaMMbl 6blnvt nOArOTOBneHbl Ha 
<!>OPTPAHe. 0YeBvtAHble npeVIMy~eCTBa .RSbiKa BbiCOKoro ypOBH.R An.R 
COSAaHVI.R nOACVICTeMbl HaKOnneHvt.R He MOryT KOMneHCVIpOBaTb 
eosHvtKaiO~VIe npvt 3TOM TPYAHOCTvt. VIs-sa HepeeHTepa6enbHOCTvt 
MOAyne~ ,CB.RSaHHbiX C ¢OpTpaHHbiMVI onepaTopaMvt 06MeHa, BOSHVIKaeT 
npo6neMa nporpaMMHbiX pecypcoe, o6~VIX An.R pasnVIYHbiX npo~ec

coe.C yYeTOM 3Toro o6cTO.RTenbcTBa nporpaMMbl HaKonneHVI.R HanV~

caHbl Ha .RSbiKe ACCEHonEP TaK, YTo o6MeH c HHn peanV~soeaH Ha 
$VISVIYeCKOM ypOBHe. npVI 3TOM AOCTVIraeTC.R nporpaMMHa.R HeSa
BVICVIMOCTb npo~ecca HaKonneHVI.R oT APYrVIX npo~eccoe. KpoMe 
3TOrO, nOBbiWaeTC.R 3¢¢eKTVIBHOCT b VIC non b30BaHVI.R onepaTVIBHO~ 
naM.RTVI sa cYeT OTKasa OT 6y¢epoe, Tpe6yeMbiX npVI peanV~sa~VIVI 

¢opTpaHHbiX onepaTOPOB 06MeHa. 
0CHOBHOe AOCTOVIHCTBO TaKoro nOAXOAa COCTOVIT B noBbiWeHVIVI 

YCTO~YVIBOCTVI npo~eCCOB c6opa VI HaKonneHVI.R VIH¢QpMa~VIVI OTHO
CVITenbHO owvt6oK o6MeHa sa cYeT VIX cne~vtanbHO~ o6pa6oTKVI, 
yYVITbiBaiO~e~ oco6eHHOCTVI SaAa4VI, VI ycTpaHeHVI.R OTpVI~aTenb

HOro BnVI.RHVI.R OC06biX CVITya~VI~, B03HVIKaiO~VIX npVI npOXO~AeHVIVI 

APYrVIx npo~eccoe. 

YnpaeneHVIe npo~eccoM HaKonneHVI.R ocy~ecTBn.ReTc.R AVIPeKTVIBa
MVI onepaTopa, BBOAVIMbiMVI c AVICnneR VT-340 VI o6ecne4vtBaiO~VIMVI 
cneAYIO~VIe onepa~VIVI: VIHVI~VIVIpOBaHVIe ~nVI 6nOKVIPOBKy sanVICVI 
AaHHbiX Ha Hn, nepeMOTKY VI pasrpy3Ky neHTbl, noV~cK neHT04HO~ 
MapKVI B np.RMOM VI o6paTHOM HanpaeneHVI.RX, sanVICb neHT04HO~ 
MapKVI. 
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OnEPATVIBHOE B3AVIHOAE~CTBVIE 3KCnEPVIHEHTATOPA 
C KOHnnEKCOH nPOfPAHH 

Ha4anbHa.R sarpysKa nporpaMM ocy~ecTBn.ReTc.R c noMO~biO 

.RSbiKa ynpaeneHVI.R saAaHVI.RMVI VI AvtpeKTVIB OC EC. 
X apa KTepHo~ oco6eHHOCT biO onVICbl eaeMo ro 3 KcnepvtMeHT an bHO ro 

KOMnneKca .RBn.ReTC.R SHa4vtTehbHa.R TeppVITOpvtanbHa.R paso6~eH
HOCT b I- 1 KM/ AeTeKTvtpyiO~ei:\ VI pe rV~cTpvtpyiO~ei:\ annapaTypbl, 
C OAHO~ CTOPOHbi,VI 36M- C APYrO~. 3TO o6CTO.RTenbCTBO npV~ee
no K Ae~eHTpanV~sa~VIVI TepMVIHanbHbiX cpeACTB ynpaeneHVI.R VI Ha
no~V~no P.RA Tpe6oeaHVII:i Ha KoMnneKc nporpaMM An.R o6ecne4eHvt.R 
BOSMO~HOCTVI 3¢¢eKTVIBHO~ 3KCnnyaTa~VIVI $VISVI4eCKOrO o6o_pyAOBa
HVI.R. B Ka4eCTBe TeXHVIYeCKVIX cpeACTB ynpaeneHVI.R pa6oTO~ KOMn
neKca V~cnonbsyeTC.R AVICnne~ VT-340, ycTpo~CTBo 4TeHVI.R c 
nep¢QKapT, ¢YHK~VIOHanbHa.R KnaBVIaTypa VI 6nOKVI Ha6opa KOH
CTaHT, BblnOnHeHHble B CTaHAapTe KAHAK. nepBble ABa pacnono
~eHbl e sane 3BH, nocneAHVIe - B VISMepVITenbHOM naeV~nboHe. 

YnpaBn.R~VIe BOSAel:iCTBVI.R no VICT04HVIKaM VIX noCTynneHVI.R noA
paSAen.RIOTC.R COOTBeTCTBeHHO Ha cneAYIOIJ1VIe rpynnbl: KOMaHAbl 
onepaTopa, AV~PeKTVIBbl VI sanpocbl, 

HacTpol:iKa VI onepaTVIBHOe ynpaeneHvte pa6oTo~ KoMnneKca 
nporpaMM npoVISBOAVITC.R c V~cnonbaoeaHVIeM npo6neMHo-opV~eHTVIpo

eaHHoro .R3b1Ka ynpaeneHVI.R, B KOTOPOM KOMaHAbl onepaTopa VI AVI
peKTVIBbl COCTO.RT 113 KniOYeBoro cnoBa VI HeKOTOporo MHO~eCTBa 
napaMeTpOB /BKnl04a.R nyCTOe MHO~eCTBO/, AnnapaT KOMaHA one
paTopa Bb16paH aAeKBaTHbiM annapaTy AVIpeKTVIB, 4TO ynpocTV~no 
pa6oTy c KoMnneKCOM nporpaMM onepaTopaM VI 3KcnepV~MeHTaTo-

paM paanvt4Hb1X cne~VIanbHOCTel:i VI KBanVI<!>V~Ka~VIVI. 19 1 
BBOA 11 aHanVI3 AV~PeKTVIB ocy~ecTBn.ReTC.R nporpaMMOI:i FFREAD, 

a KOMaHA onepaTopa - cne~V~anbHO paspa6oTaHHbiMVI nporpaMMaMVI. 
BBOAVIMble AVIPeKTVIBbl VI KOMaHAbl onepaTopa o6pa6aTb1BaiOTC.R npo
~eccopoM aHanV~3a KOMaHA, o6ecne4V~BaiO~VIM VIX neKCvt4eCKVII:i, 
CVIHTaKCVI4eCKV11:\ VI CeMaHTVIYeCKVII:\ aHanVI3, 

neKCV14eCKV11:\ aHanVI3aTOp, CKaHVIPY.R TepMvtHan bHble CVIMBOnbl 
KOMaHAbl ynpaeneHVI.R, C03AaeT CVIMBOn Knl04eBoro cnoBa VI CTPOVIT 
COOTBeTCTBYIO~ee BHyTpeHHee npeACTaeneHVIe YVICnOBbiX napaMeT
poB. 

CVIHTaKCV14eCKvt~ aHanVI3aTop o6ecneYVIBaeT KOHTponb ¢opManb
Horo cooTBeTCTBVI.R KOMaHAbl ynpaeneHVI.R IAVIPeKTVIBbl VlnVI KoMaH
Abl onepaTopa/ HeKOTOpO~ KOHCTpyK~VIVI .R3b1Ka ynpaeneHVI.R VI Bbl-
3biBaeT COOTBeTCTBYIO~yiO CeMaHTVI4eCKyiO npo~eAypy, peanVI3Y~YIO 
4aCTVIYHbl~ KOHTponb AaHHOI:i KOHCTPYK~VIVI C T.04KVI 3peHVI.R CeMaH
TVIKVI. AonyCTVIMble Knl04eeble cnoea cBeAeHbl e cne~VIanbHYIO Ta6-
nVI~y. PeaynbTaToM pa6oTbl npo~eccopa aHanVI3a KoMaHA ynpaene
HVI.R .RBn.ReTC.R 3aHeCeHVIe 3HaYeHV11:\ B COOTBeTCTBYIO~VIe MaCCVIBbl 
VI Ta6nVI~bl. npVI 6naronpVI.RTHOM pe3ynbTaTe aHanVISa npOV13BOAVITC.R 
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HHTepnpeTa~HB KOMaHA~ ynpaeneHHB, B npOT~BHOM cny4ae B~BO
AHTCB C006~eHHe 06 OWH6Ke. HHTepnpeTa~HB KOMaHA peanH3yeTCB 
cne~HanbHO pa3pa6oTaHH~MH nporpaMMH~MH cpeACTBaMH. Ha 3TOM 
3Tane npOH3BOAHTCB OKOH4aTenbH~~ CeMaHTH4eCKH~ aHanH3 
KOMaHA ynpaeneHHB H nepeAa4a ynpaeneHHB noAnporpaMMaM, pea
nH3YIOUIHM Tpe6yeMble Ae~cTBHB. 

WHpOKH~ Ha6op AHpeKTHB H KOMaHA onepaTopa / S/ npeACTae
nBeT 3KCnepHMeHTaTOpy B03MOmHOCTb AnB OnHCaHHB CTaTHCTH-
4eCKHX 06"beKTOB, 3aAaHH.R pemHMOB pa60Tbl H rny6HHbl o6pa60TKH 
AaHHbiX, BbiBOAa pe3ynbTaToe 3KcnepHMeHTa. C noMo~b~ AHpeKTHB 
H KOMaHA onepaTopa 3aAa~TC.R TaKme aApeca yCTpO~CTB An.R Bbi
BOAa AHarHOCTH4eCKHX cooG~eHH~ H pe3ynbTaTOB o6pa60TKH HH
¢opMa~HH, npOH3BOAHTC.R ynpaeneHHe MarHHTHO~ neHTO~ H T.A. 
OcHOBHa.R 3aAa4a, peanH3y~~aB BBOA H 06pa60TKy KOMaHA one
paTOpa, o¢opMneHa B BHAe OTAenbHO~ nOA3aAa4H. 0Ha Ha4H
HaeT pa60TY npH 06~eM HHH~HHpOBaHHH KOMnneKca nporpaMM 
H 3aeepwaeT ee TOnbKO no 3aeepweHHH APYrHX OCHOBHbiX 3aAa4. 
TaKHM o6pa30M, onepaTOp HMeeT B03MOmHOCTb B n~60~ MOMeHT 
OKa3aTb AOnyCTHMOe ynpaBn.R~~ee B03Ae~CTBHe Ha KOMnneKC. 
Tpe6yeMaB peaKTHBHOCTb o6ecne4HBaeTc.R npHopHTeTHOCTb~ H He-
3aBHCHMOCTb~ nporpaMMH~x pecypcoe. 8 Ka4eCTBe nporpaMMH~x 
cpeACTB, o6ecne4HBa~~HX BBOA/B~BOA HH¢OpMa~HH onepayopy, 
HCnOnb3Y~TC.R CHCTeMHble MaKpoonpeAeneHH.R WTOR H WTO . noc
ne HHH~HHPOBaHHB o6cymAaeMa.R nOA3aAa4a BbiBOAHT Ha AHCnne~ 
npHrnaweHHe K BBOAY KOMaHA ynpaeneHHB H nepeBOAHTCB B co
CTOBHHe omHAaHH.R. npH nony4eHHH KoMaHAbl onepaTopa ynpaene
HHe nepeAaeTc.R npo~eccopy aHanH3a KoMaHA, a no 3aeepweHHH 
ero pa6oT~ nOA3aAa4a, BbiBeA.R npHrnaweHHe, BHOBb nepeBOAHTC.R 
B COCTO.RHHe OmHAaHH.R 04epeAHO~ KOMaHAbl onepaTopa. 

HanH4He YA06Horo H rH6Koro annapaTa HenocpeACTBeHHoro 
B3aHMOAe~CTBH.R onepaTopa C KOMnneKCOM nporpaMM He CHHmaeT 
aKTyanbHOCTH BBOAa napaMeTpoe c nep¢oKapT. nocneAHHe RBn.R
~Tc.R YA06HbiM cpeACTBOM npH HaCTpO~Ke napaMeTpOB KOMnneKca, 
4aCTOTa H3MeHeHH~ KOTOpbiX HeBenHKa. 

YnpaeneHHe 3KcnepHMeHTaTopa pa6oTo~ KOMnneKca nporpaMM 
H3 H3MePHTenbHoro naeHnboHa peanH30BaHo npH noMo~H 3anpocoe. 
npH HamaTHH KnaeHwH Ha ynpaen.RIOU.Ie~ naHenH e 38M nocyynaeT 
3anpoc, KOTOPbl~ HAeHTH4eH no CBOe~ CYTH HeKOTOPOMY Kn~4eBOMy 
cnoey B KOMaHAe ynpaeneHH.R, a He06XOAHMble napaMeTpbl BBOA.RT
C.R C 6noKa Ha6opa KOHCTaHT. XapaKTepHO~ oco6eHHOCTb~ npo
~eccopa aHanH3a 3anpocoe .RBnBeTC.R npoeeAeHHe CHHTaKCH4ecKo
ro aHanH3a Ha ypoeHe BblnonHeHH.R KaHanbHO~ nporpaMMbl c Hc
nonb3oeaHHeM onHcaHHbiX Bblwe cpeACTB YY¢A-2. C noMO~b~ 3a
npocoe ocy~eCTBn.ReTC.R 3anycK/ocTaHOBKa 3KcnepHMeHTanbHbiX 
H3MepeHH~, 06HyneHHe 3aAaHHbiX CTaTHCTH4eCKHX pacnpeAeneHH~ 
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H Ta6nH~, BbiBOA peaynbTaTOB nporpaMM o6pa60TKH AaHHbiX Ha 
YAaneHHbl~ TepMHHan, pacnonomeHHbl~ e H3MepHTenbHOM naeHnboHe. 

3AKJ1104EHHE 

Ha 6a3e OC EC 38M EC-1040 c03AaH KOMnneKc nporpaMM peanb
Horo epeMeHH An.R 6ec¢HnbMOeoro cneKTPOMeTpa c APe~¢OBbiMH 

KaMepaMH. npH pa3pa60TKe KOMnneKca Cy~eCTBeHHO HCnOnb30Ban
C.R onbiT, nony4eHHbl~ npH c03AaHHH nporpaMM peanbHoro epeMeHH 
e paMKax AOC EC. 

C03AaHHa.R CHCTeMa nporpaMM o6naAaeT BbiCOKO~ peaKTHB
HOCTb~ npH B3aHMOAe~CTBHH C BHeWHHMH a60HeHTaMH /3KCnepH
MeHTanbHO~ annapaTypo~ H 4enoeeKOM/. noACHCTeMa c6opa H Ha
KonneHH.R HH¢0pMa~HH n03BOn.ReT pa6oTaTb C HH¢0pMa~HOHHbiMH 
nOTOKaMH BbiCOKO~ HHTeHCHBHOCTH. WHpOKHe ¢YHK~HOHanbHble B03-
MOmHOCTH H nonHOTa nOACHCTeMbl o6pa60TKH OTBe4a~T nOHCKOBOMY 
xapaKTepy HCCneAOBaHH~. npeAnOmeHHble B pa60Te CXeMa pac
napannenHBaHH.R npo~eccoe H CTPYKTypa nporpaMM no3eon.R~T 3¢
¢eKTHBHO Hcnonb3oeaTb OCHOBHble pecypcbl 38M EC-1040 An.R pe
weHHR 3aAa4 aBTOMaTH3a~HH npOBeAeHH.R 3KCnepHMeHTOB. 

Pa3pa6oTaHHOe nporpaMMHOe o6ecne4eHHe xapaKTepH3yeTc.R, 
C OAHO~ CTOpOH~, YHHBepcanbHOCTb~, cnomHOCTb~ pewaeM~X 3a
Aa4, MHoro¢yHK~HOHanbHOCTb~, aAanTHpyeMOCTb~, a c APYro~ -
npOCTOTO~ OCBOeHH.R H 3KCnnyaTa~HH. 

PaccMoTpeHHoe e pa6oTe nporpaMMHoe o6ecne4eHHe noaeonHno 
npoeeCTH ~HKn HCCneAOBaHH~, B KOTOPbiX enepBble 3KCnepHMeH
TanbHO nOKa3aHO, 4TO C nOMO~b~ MOHOKpHCTanna MOmHO ynpaen.RTb 
TpaeKTOpH.RMH 3ap.RmeHHbiX 4aCTH~ /6 1 . 

ABTOpbl Bblpama~T rny6oKy~ 6naroAaPHOCT b npo¢. M. r. Me~ep.R
KOBY 3a nOCTO.RHHOe BHHMaHHe K pa60Te. 

ABTOPbl 6naroAapHbl K.A.JlapHOHOBy, Il.A.Pa~Koey H M.A.Wa¢
paHoey 3a none3Hble o6cymAeHH.R; KonneKTHBY cHcTeMHbiX nporpaM
MHCTOB, HHmeHepoe H onepaTopoe, pa6oTa~~Hx Ha 38M EC-1040 
Jla6opaTOpHH BbiCOKHX 3HeprH~,3a nOCTO.RHHY~ noMO~b; Jl.r.E¢H
MOBy, o.M.CTap4eHKO H H.A.c!JHnaTOBO~ 3a y4aCTHe B HanaAKe 
ce.R3H annapaTypw KAMAK c 38M. 
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