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Bue.neHHe 

B HaCTOSimee BpeMSI , HaH60Jiee rrepcrreKTHBirnH IIYTb 
IIOBHIDeHHSI IIpOH3BO~HTeJibHOCTH o6pa60TKH ~aHirnX - HCIIOJib30BaHHe 
rrapaJIJI8JibHHX BHqHCJIHT8JiblrnX CHCT8M /l/. 

O~HH H3 SiWJeKTHBHHX IIO~XO~OB K pemeHHIO rrp06JieMH 
rrapaJIJieJibHOH o6pa60TKH ~aHirnX YCKOpHTeJiblrnX SKCIIepHMeHTOB 
peaJIHSOBaH Ha 6ase MYJibTHIIpoueccopirnX CHCTeM / 2,J/ C rrpOCTOH 
KJiaccHqecKOH TOIIOJIOrHeH. B TaKoro THIIa BHqHCJIHT8JiblrnX KOMIIJieKCaX 
(qJepMaX) peaJIHSOBaH IIPHHUHII opraHHSaUHH O~HOpO~HOH o6pa60TKH BO 
BCeX rrpoueccopax, IIPH STOM cymeCTBeHHO HCIIOJib3YeTC5I ecTeCTBeHHHH 
rrapaJIJieJIHSM ~aHHHX: ysJIOBHe rrpoueccopu (MHKpo-8BM, SMYJISITopu, 
TpaHCIIbiOTepH) 06pa6aTHBaiOT SJieMeHTapHHe e~HHHUH ~aHHHX - C06HTH5I 
UeJIHKOM. llpH HeCKOJibKO HHHX CBOHCTBaX BHqHCJIHTeJibHOH cpe~H 

(HarrpHMep, YHHBepcaJibHHe MYJibTHrrpoueccopHHe BeKTOPHO-KOHBeaepHHe 
8BM) /

4
/ B 03HHKaeT He06XO~HMOCTb coqeTaHHSI HeCKOJibKHX THIIOB 

rrapaJIJieJIHSMa. 

O~HHM H3 rrpeiiSITCTBHH B IIPHMeHeHHH rrapaJIJieJibHHX CHCTeM 
SIBJISieTCSI HHSKaSI SqJqJeKTHBHOCTb BHIIOJIHeHHSI TaKHMH CHCTeMaMH 
Tpa~HUHOHHHX CKaJISipHHX rrporpaMM. CKaJISipHyiO rrporpaMMY He06XO~HMO 

rrpe~BapHTeJibHO rrpeo6pasoBaTb,qT06H C~eJiaTb B03MOXHHM O~HOBpeMeHHOe 
(IIapaJIJieJibHOe) BHIIOJIHeHHe orrepaUHH, pemeHHe paSJIHqHHX sa~aq H~H 

qacTeH O~HOH sa~aqH. ITpaKTHqecKH BCe rrporpaMMH . B 60JibiDeH HJIH 
MeHomea cTerreHH ~orrycKaiOT pacrrapaJIJieJIHBaHHe. R co~aJieHHIO, 

SqJqJeKTHBHO aBTOt1aTH3HpOBaTb STOT rrpouecc IIOKa He y~aeTCSI, H B 
Ka~~OM CJiyqae Tpe6yiOTC5I cymeCTBeHHHe YCHJIHSI.paspa6oTqHKOB. TaKHe 
YCHJIHSI HarrpaBJISIIOTCSI B rrepByiO oqepe~b Ha rraKeTH rrporpaMM, B KOTOpHX 
O~H~aeTCSI HaH60JibiDHH s~eKT. B qJH3HKe BHCOKHX SHeprHH OC06HH 
HHTepec rrpe~cTaBJISieT pacrrapaJIJieJIHBaHHe rrporpaMM Mo~eJIHpoBaHHSI 

YCTaHOBOK H 06pa60TKH SKCIIepHMeHTaJiblrnX ~aHHHX. 

UeJibiO HacToSimea pa6oTH SIBJISieTcSI HsyqeHHe BOSMO~HOCTH 

H UeJiecoo6pa3HOCTH HCIIOJib30BaHHSI rrapaJIJieJibHHX BHqHCJIHTeJibHHX 
YCTpOHCTB (B ~aHHOM CJiyqae MaTpHqHHX rrpoueccopoB EC-2706), 
BSaHMO~eHCTBYIOmHX CO- CKaJISipHOH YHHBepcaJibHOH 8BM, ~JISI o6pa60TKH 
~aHHHX SJieKTpOHirnX SKCIIepHMeHTOB, IIpOBO~HMHX B OMHH. 
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II p n o6pa6oTKe ::mcnepnMeHTaJibHHX .uaHHHX. sHa'I!HTeJibHaH qacTh 
Bp8M8HH TpaTHTCfl Ha paCll03HaBaHHe TpaeKTOpHti: 'l!aCTHU (Tp8KOB) · B 
CBH3H C STH.M 06'b8KTOM pacnapaJIJI8JIHBaHHH 6HJia BH6paHa nporpaMMa 
LINTR /S/, KOTOpaH npHM8Hfl8TCH ,UJIH llOHCKa npHMOJIHH8ilHHX TpeKOB, 
perHCTpHpyeMHX 6eC~HJ!bMOBHMH KOOp,UHHaTHHMH ,U8T8KTOpaMH. CpaBH8HH8 
npoH3BO,UHT8JibHOCTH B8KTOpHoro H CKaJIHpHoro BapHaHTOB nporpaMMH 
npoao.UHJIOCb Ha co6HTHHX, creHepnpoaaHHHX MeTO.UOM MoHTe-KapJio, a 
TaKJKe Ha peaJibHHX C06HTHHX (SKCll8pHM8HTH Ha ycTaHOBK8 BMC-2) /

6
/. 

PesyJibTaTH, noJiy'l!eHHHe c ncnoJib30BaHHeM o.uHoro MaTpH'I!Horo 
npoueccopa EC-2706, o6Ha.uexnaaroT: Kos~~nuneHT ycKopeHHH no 
OTHOID8HHID K EC-1061 Ha peaJibHHX C06HTHHX OT 4 .UO 7. 

IIJiaH .uaJibHeiimero H3JioxeHHH cJie.uyromntt. B nepaoii qacTH 
o6cyx.uaeTCH nocTaHOBKa sa.uaqn, Bbl6op o6'beKTa pacnapaJIJieJIHBaHHH, 
H3b!Ka nporpaMMHpOBaHHfl. BTopaH 'l!aCTb pa60Tbl ll9CBHII{8Ha· OC068HHOCTHM 
MaTpH'I!Horo npoueccopa <Mil> EC-2706 n· cnoco6aM .uocTnxeHHH 
MaKCHMaJibHOil npoH3BO.UHTeJibHOCTH MIT. B TpeTbeii qacTH npnae.ueHH 
pesyJibTaTbl pacnapaJIJieJIHBaHHH nporpaMMbl LINTR. Bonpocu opraHnsaunn 
MaKpOKOHBeiiepa paCCMaTpHBaiDTCfl B '1!8TB8pTOH 'l!aCTH. 

I 

IlpH BH6ope 06'b8KTa pacnapaJIJI8JIHBaHHH MH pyKOBO,UCTBOBaJIHCb 
CJI8.UYIDII{HMH llpHHUHllaMH: 
1)YHHBepcaJibHOCTb H rH6KOCTb nporpaMMH, B03MOEHOCTb 88 npHM8H8HHH 

B pa3JIH'I!HHX CHCTeMaX o6pa60TKH~ 
2)Bp8Mfl8MKOCTb, T.e. 'l!aCTOe HCllOJ!b30BaHH8 8TOH nporpaMMH H/HJIH 

3Ha'I!HT8JibHH8 3aTpaTH Bp8M8HH Ha ee BHllOJIH8HH8~ 
3)He66JiblliOH pa3M8p (llOPH.UKa 1000 ~OpTpaHOBCKHX CTpOK) - pa3pa60TKa 

hporpaMM .UJIH Mil, KaK npaBHJIO, Tpe6yeT 3Ha'I!HT8JibHO 60Jiblli8 
BP8M8HH, '118M .UJIH CKaJIHpHOH 3BM: 

4)Bp8Mfl B!:lllOJIH8HHH nporpaMMH Ha Mil ,UOJIXHO npeaumaTb BpeMH ,UOCTyna
JierKO YTPaTHTb npenMymecTBa npnMeHeHHH MIT, ncnoJih3YH nporpaMMy, 
llPH BHllOJIH8HHH KOTOpo:fi 60JiblliaH 'l!aCTb Bp8M8HH paCXO.UY8TCH Ha 
06M8H ,UaHHHMH M8X.UY OCHOBHOH MamHHOH H MIT •. 

BceM BHmenepe'I!HCJI8HHHHM Tpe6oBaHHHM B ,UOCTaTO'I!HOR CT8ll8HH 
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OTB8'1!a8T nporpaMMa LINTR, HCll0Jib3yeMaH, KaK OTMe'l!aJIOCb B!:lme, B 
CHCTeMaX o6pa60TKH ,UaHHHX SKCll8pHM8HTOB ~H3HKH BHCOKHX SHeprHti: H 
npe,UHa3Ha'1!8HHaH .UJIH pacn03HaBaHHH TpeKOB B .UBYM8pHOR 06JiaCTH. 
IlporpaMMa LINTR He HBJIH8TCH OpHeHTHpOBaHHOH Ha Onp8,U8JI8HHYID 
ycTaHOBKY H HCllOJ!b30BaJiaCb .UJIH 06pa60TKH MHOrHX SKCll8pHM8HTOB. 
0C068HHOCTbiD STOH nporpaMMH HBJIH8TCH BHCOKaH S~~8KTHBHOCT.b 
paCll03HaBaHHH H Y.UOBJI8TBOpHT8JibH08 Bp8Mfl pa60TU llpH MHHHMaJibHOM 
06'beMe·naMHTH. 

CymecTayeT TPH H3HKa nporpaMMHpo:BaHHH MIT EC-2706. 3To 
AP-FORTRAN, VFC H APAL. 0XapaKT8pH3Y8M KaE,UHtl H3 STHX H3HKOB 
nporpaMMHpoBaHHH, HX .UOCTOHHCTBa H H8,UOCTaTKH. TpaHCJIHTOp C fl3HKa 
<liopTpaH reHepnpyeT H8S~~8KTHBHHR KO,U, KOTOpHii He peaJIH3Y8T Ha 
npneMJieMoM ypoaHe B03MOEHOCTb napaJIJieJioHoii o6pa6oTKH, npncymett MIT. 

ff3b!K VFC - fl3b!K .UOCTaTO'I!HO BHCOKoro YPOBHH. 0CHOBHOH 
CTPYKTYPHOH 8,UHHHU8H fl3b!Ka VFC HBJ!fl8TCH npe,UBapHT8JibHO C03,UaHHaH 
MHKpo~porpaMMa. ff3HK VFC npe,UCTaBJIH8T Y.U06HH8 .CP8.UCTBa .UJIH 
opraHH3aUHH BHllOJIH8HHH .UOllYCKaiDII{HX BH8IDHIDID napaMeTpH'Il8CKYID 
Hacpoti:Ky MHKponporpaMM. O.uHo ns rJiaBHHX .uocTOHHCTB :HcnoJiosoaaHHH 
fl3b!Ka VFC CBH3aHHO ·C BHCOKOH 8~~8KTHBHOCTbiD opraHHSaUHH nepe,Ua'I!H 
.uaHHblX Mex.uy UII H MIT. 

nJIH ,UOCTHE8HHH MaKCHMaJibHOrO 6blCTpO,U8RCTBHH CaMHM llO,UXO,Uflii{HM 
H3HKOM nporpaMMHpoBaHHH Mil HBJIH8TCH fl3HK APAL, KOTOPHR ll03BOJIH8T 
Y'I!HTHBaTb Bee oco6eHHOCTH apXHT8KTypbl Mil EC-2706 (apXHT8KTYPY Mil. 
MH 'paCCMOTpHM B CJ18.UYIDII{8tl 'l!aCTH CTaTbH ) • 

K H8,UOCTaTKaM fl3b!Ka APAL MOEHO OTH8CTH TO, 'liTO Bp8MH, 
H806XO.UHM08 .UJIH HallHCaHHH H OTJia,UKH nporpaMMH Ha APAL, B H8CKOJ!bKO 
pas npeBOCXO,UHT Bp8Mfl .UJIH HallHCaHHH H OTJia,UKH nporpaMMH Ha 
qiopTpaHe. HeCMOTpfl Ha STO, ,UJIH peaJIH3aUHH MaKCHMaJibHOro 
6HCTpO,U8RCTBHH, MH OCTaHOBHJIHCb llpH pacnapaJIJI8JIHBaHHH LINTR Ha 
fl3HK8 APAL. 

II. 

MIT EC-2706 - STO nepn~epHM:Hhltl npoueccop, pa6oTaromntt 
napaJIJieJioHO c ueHTpaJioHblM npoueccopoM <llii>· XapaKTepHHMH 
OC068HHOCTHMH apXHT8KTYPbl Mil HBJIHIDTCH HaJIH'I!He B ero COCTaBe 
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He.CKOJII>KIIX cy6IlpoueccopoB II KOHBe:Aepii3aUIIll ,pll,lla OilepaUIIOHHhlX 
sJieMeHTOB. Ha piiC.1 Ilpe,llcTaBJieHa CTPYKTypHall cxeMa MIT. 

1 I/O 
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PHC.l. 
CTPYKTypHaH cxeMa Mil EC-2706. 

YcTpo:AcTBa MIT MoryT 6h!TI> pas.ueJieHh! Ha sailOMIIHaiDrnHe, 
apiiWM6TH~eCKIIe, a.upeCHble, HHTepweHCHble II yilpaBJiliiDWHe. Mb! 
paCCMOTpiiM TOJII>KO 3ailOMIIHaiDrnHe II apiiWM6TII~eCKHe YCTpOHCTBa B 
o6~eMe, Heo6xo.UIIMOM paspa6oTqiiKaM IlporpaMMHoro o6ecileqeHIIR. 

MIT EC-2706 IIMeeT ~eTh!pe TIIIla 3ailOMIIHaiDWIIX yCTpOHCTB, KOTOpb!e 
pas.ueJieHhl CTPYKTYPHO II WYHKUIIOHaJII>Ho: IlaMRTb MIIKpoilporpaMM (PSh 
IlaMliTI> ,llaHHhiX (MD) , IlaMliTI> KOHCTaHT (TM) II 6ywepHall IlaMl!Tb 
,llaHHhiX (DP) . 0HII CBll3aHbl C OilepaUHOHHhiMII SJieMeHTaMH IlOCpe,llCTBOM 
lliiiH II MoryT pa6oTaTI> O,llHOBpeMeHHO. 

B COCTaB MIT BXO,llliT TpH apiiwMeTII~eCKHX YCTpOHCTBa, KOTOpb!e 
MOryT pa6oTaTI> O,llHOBpeMeHHO II He3aBHCHMO. 3TO CYMMaTop (FADD) II 
YMHO~IIT6JII> (FMUL) qiiceJI C IIJiaBaiDrneH 3aiiliTOH II 6JIOK U6JIO~HCJI6HHOH 
apMWMeTIIKII ( SPAD) (pHC .1) • CyMMaTOp II YMHO~HTeJII> opraHII30BaHhl 
COOTBeTCTBeHHO,KaK .llBYXCTyiieHqaTb!H II TpeXCTyileHqaTb!H KOHBe:Aep. Ha 
Ka~,llOM TaRTe MIT MO~HO IIHIIUIIIIpOBaTI> CYMMaTop II YMHO~HTeJII>, a 
pe3yJII>TaT Bb!IlOJIHeHHll OilepaUIIH MO~HO IIOJiyqiiTI> COOTBeTCTB6HHo.qepe3 
2 II 3 TaKTa MIT. 

PaccMOTPHM HeKoToph!e 
IlPH nporpaMIIpoBaHIIII Ha 

CilOC06hl IIOBhllli6HHll IlpOII3BO,lliiT6JibHOCTII 
APAL. B IlPIIBe,lleHHhiX HII~e IlPHMepax 
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BpeMeHHh!e xapaKTepiiCTIIKII nporpaMM • ,llaiDTCll B qiiCJie TaKTOB pa60Thl 
Ilpoueccopa. Ra~,llh!H TaKT IIMeeT ,llJIIITeJII>HOCTb 1/6 MKC. 

ITpiiMep 1. ITapaJIJieJII>Hoe Bh!IlOJIHeHHe Oilepauii:A npii BhlqiicJieHHII 
apiiWMeTIIqecKIIX Bhlpa~eHH:A; 

(a + b) * c + d * e + f 
1 ·2 4 3 5 

Ilocne.noBaTenbnuR BapHaHT 

HoMep onepauHH 

I 1 I 2 I 3 I 4 I 5 I 12 TaKTOB Mil 
I I I· I I I I 

LJ - 1 TaKT. Mil 

IlapanneRbHUR BapHaHT 7 TaKTOB Mil ~ 5 

ITpiiMep 2. ITapaJIJI6JII>HOe Bh!IlOJIH6HIIe HeCKOJibKIIX maroB UIIKJia. 
(ai + bi) * ci = di 

(al + bl) * cl 

(a2 + b2) * c2 

(a3 + b3) * c3 

(a4 + b4) * c4 

(as + bs) * cs = 

= dl nocne.noBaTenbHUR BapHaHT 

= d3 
U - 1 TaKT Mil 

= ds 

a*n - BpeMll BhlqiiCJieHIIll n-SJieMeHTOB BeKTOpa d (a-BpeMll BhlqiiCJI6HIIll 
SJieMeHTa B6KTOpa) 

. (al + b1) * cl 

(a2 + b2) * c2 

(a3 + b3) * c3 

(a4 + b4) * c4 = 

(as + bs) * cs = 

Ilapannenhaua BapHaHT 

= ds· 
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(a-b)+b*n - BpeMH BHqHc~eHHH n-s~eMeHTOB BeKTOpa d (a-BpeMH 
BHqHC~8HHH rrepBoro S~eMeHTa B8KTOpa, b-BpeMH 
BHqHc~eHHH Kax~oro c~e~ymmero s~eMeHTa BeKTopa), 

a*n 
Kos!ll\IlHI.{HeHT ycKopeHHH K = 

n (a-b)+b*n 
a 

lim K = -
n~co n b _.; 

B saK~mqeHHe sToro pas~e~a rrepeqHc~HM ~aKTopu, rrosBo~HIDmHe 

rro~yqHTb BHCOKYID rrpoHSBO~HTe~oHOCTb MaTpHqHoro rrpoueccopa : 
- H860~blli08 KO~HqecTBO TaKTOB, Tpe6yeMHX ~~H BHITO~HeHHH 

orrepauHfi ccaMaH ~~HHHaH orrepauHH - YMHoxeHHe c rr~aBammetl: 

3aiTHTOfi saHHMaeT BCero TPH TaKTa); 
- KOHBefiepH3aUHH PH~a ~YHKUHOHa~bHHX YCTpOtl:CTB; 
- B03MOXHOCTb O~HOBpeMeHHOtl: pa60TH pa3~Hq:fmx ~YHKUHOHa~tHHX 

ycTpoficTB Mil; 
- Ha~HqHe H8CKO~bKHX THITOB rraMHTH C pa3~HqHHMH Bp8M8HHblMH 

xapaKTepHCTHKaMH; 
- He3aBHCHMH8 ITYTH rrepe~aqH ~aHHHX (60~bmoe KO~HqeCTBO lliHH). 

IlpH pea~H3aUHH ITOTBHUHa~bHHX . B03MOXHOCTefi paCCMaTpHBaeMoro 
BHqHC~HT8~bHOro YCTpOfiCTBa orrpe~e~HIDmYID po~b HrpaeT era 
MaTeMaTHqecKoe o6ecrreqeHHe. 

III 

B a~ropHTMe LINTR cymeCTB8HHO yqHTHBa~HCb TaKH8 
068HHOCTH perHCTpaUHH C06b!THH 6eC~H~bMOBHMH KOOp~HHaTHHMH 

T8KTOpaMH, KaK CTOXaCTHqHOCTb perHCTpaUHH TQqKH (B pea~bHHX 

S~~8KTHBHOCTb ~8T8KTOpOB HaXO~HTCH:B rrpe~e~aX 90-!00%), 
8 KO~HqecTBO ToqeK Ha TpeKe (KaX~aH TQqKa perHCTpHpyeTCH 

~e~bHOfi KaMepotl:), 3HaqHT8~bH08 paCCTOHHH8 MBX~Y TOqKaMH (60~blliH8 

TOHHHH M8X~Y KaMepaMH), rrpHMO~HHBfiHOCTb paCIT03HaBa8MHX 
KTOpHfi (~8T8KTOpH YCTaHOB~eHH BHe MarHHTHOro rioiH). 
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pe6op qHc~a ToqeK· B Ha6ope. 
IIepe6op·~eBHX orropHbiX KaMep. 

Ilepe6op rrpaBblX OITOPHHX KaMep. 
• Ilepe6op ToqeK B ~eBofi orropHotl: KaMepe. 
5. Ilepe6op ToqeK B rrpaBotl: orropHotl: KaMepe. 

. BuqHc~eHHe rrapaMeTpoB 6asHcHotl: ~HHHH~ 
6. Ilepe6op rrpoMexyToqHHX KaMep. 

BuqHc~eHHe rpaHHU rrporHosHpyeMotl: o6~acTH 
B rrpoMexyToqHotl: KaMepe. 

> 1. Ilepe6op ToqeK B ·rrpoMexyToqHotl: KaMepe. 
8. 0KoHqaTe~bHHtl: aHa~H3 KOHKpeTHOro KaH~H~aTa. 

- 7. 

6. 

5. 

PHc-2 CxeMa a~ropHTMa LINTR. 
0CHOBY . a~ropHTMa COCTaB~HBT· HarrpaB~BHHHfi rrepe6op, 

pea~H3YBMHfi CHCTBMOfi B~OXBHHblX UHK~OB, H aHa~H3 KaH~H~aTOB B TPBKH 
(pHC. 2). 06~aCTb ITOHCKR orrpe~e~R8TCH OKpeCTHOCTbiD 6a3HCHOfi ~HHHHi 
ITpOBe~eHHOfi qepe3 TQqKH B OITOPHHX KaMepax.· MHOXBCTBO 3HaqeHHfi 
OITOpHHX TOqeK Bbl6HpaeTCR H3 YC~OBHH MHHHMYMa rrporH03HpyeMofi 
06~aCTH B rrpouecce rrpHCOe~HHBHHH oqepe~Horo S~eMeHTa K HCKOMOMY 
Ha6opy ToqeK. QrropHHe TQqKH RB~HIOTCR O~HOBpeMeHHO H rpaHHqHHMH 
TOqKaMH B Ha6ope . 

IDOPMHpoBaHHe Ha6opa ToqeK ocymecTB~ReTCH ~~H ~OITYCTHMOfi ITO 
yr~y HaK~OHa H rrpoXO~Hmetl: qepes o6~aCTb MHlliBHH 6a3HCHOtl: rrpHMOfi. 
CoKpameHHe BpeMeHH · ITpOCMOTpa ITpOMBXyToqHHX KaMep H TOqeK B HHX 
~OCTHraeTCH 6~aro~apR yrropR~OqeHHOCTH o6eHX HH~OpMaUHOHHHX 

CTPYKTYP H HX rrpe~CTaB~eHHIO B M~TpHqHOM BH~e. 
Ha CTa~HH OT6opa TOqeK B ITpOMelKyToqHHX KaMepaX 

rrpe~yCMOTpeHO COKpameHHe rrpOCMOTpa ToqeK sa cqeT OT6paCHBaHHH TeX 
H3 HHX, KOTOpHe aHa~H3HpOBa~HCb ~~R rrpe~H~ymetl: 6a3HCHOfi ITPHMOfi. 
8~~8KT STOfi rrpoue~ypH paCTeT C yBe~HqeHH8M qHc~a KaMep, Tp8KOB H 
~OHOBblX ToqeK B C06HTRH. 
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BapHaHTH paccMoTpeHHOH rrporpaMMH c· He6o~biDHMH 

MOnH~HKaUHRMH HCITO~b30Ba~HCb B pRne SKCITepHMeHTOB OMHH. Bu6op 
orrpene~eHHOH BepCHH rrporpaMMH paCIT03HaBaHHR 3aBHCHT OT THITa 
H3yqaeMHX C06HTHH, ~OHOBHX YC~OBHH, S~eKTHBHOCTH H TOqHOCTH 
neTeKTOpOB. B C~yqae 6~H3KOpacrro~o~eHHHX ~OHOBHX ToqeK H~H BUCOKOH 
IT~OTHOCTH HCKOMHX TpaeKTOpHH pea~II3yeTCSI rrpouenypa rrepe6opa 6e3 
BU6UBaHHR HafineHHHX TOqeK: C COXpaHeHIIeM OT06paHHHX ToqeK B 
TeqeHHe onHoro mara· CpenH KOH~ypHpyiOmHX Ha6opoB C onHHaKOBUM 
KO~HqecTBOM TOqeK BU6HpaiOTCR HaH~yqmHe ITO norro~HHTe~bHOMY KpHTepHIO 
KaqeCTBa. PanHKa~bHoe yMeHbmeHHe BpeMeHH nocTIIraeTCR sa cqeT 
HCK~IOqeHHR H3 pacCMOTpeHHR ~O~HUX KOM6HHaUHH 6~aronapR BCTpOeHHOMY 
MeXaHH3MY HCITO~b30BaHHR arrpHOpHOH HH~OpMaUHH H OITTHMa~bHOMY 

paccpenoToqeHHIO pemaiOmero rrpaBH~a - HerrpepUBHOMY KOHTpO~IO pa3BHTHSI 
rrpouecca rrpHcoenHHeHIIR ToqeR. 

B Ta6~Huax 1, 2, 3 rrpHBeneHu cpaBHHTe~bHble BpeMeHHue 
xapaRTepHCTHRH CRa~RpHoro (CP TIME) II rrapa~~e~bHOrO (ast TIME) 

BapHaHTOB rrporpaMMbi LINTR, ITO~yqeHHble Ha C06UTHRX, creHepHpOBaHHHX 
MeTonoM MOHTe-Kap~o. Bo BCeX STHX c~yqaRX RO~HqeCTBO KaMep B 
IT~OCROCTH XZ paBHO 5, B IT~OCROCTH YZ-6, MaRCHMa~bHOe RO~HqeCTBO 

TOqeR Ha TpeRe COOTBeTCTBeHHO 5 II 6, MHHHMa~bHOe n~SI o6eHX 
IT~OCROCTefi - 4. XapaRTepiiCTHRH ITPHBOnRTCR n~R pa3~IIqHJ)IX 3HaqeHHH 
RO~HqecTBa TpeROB (NTR) II ~OHOBbiX ToqeR (BG). 

Ta6;mu:a 1 

ast TIME TIME 
I cp cp TIME EC1061 

NTR+BG EC2706 EC1061 
I 

(sec./ev.) (sec./ev.) ast TIME EC2706 

1+0 0.00036 0.00114 3~2 

2+0 0.00053 0.00161 3.0 

J+O 0.00073 0.00219 3.0 

4+0 0.00095 0.00284 3.0 

'5+0 
; 

0.00120 0.00360 3.0 

8+0 0.00200 0.00680 ,3.3 

10+0 0.00280 0.00960 3.5 
-
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Ta6JIHU:a 2 

NTR+BG EC2706 EC1061 cp TIME EC1061 I 
(sec./ev.) (sec.ev.) ast TIME EC2706 

1+1 0.00067 0.00290 4.3 

2+1 0.00094 0.0040 4.3 

3+1 0.00122 0.0050 4.1 

4+1 0.00148 0.0061 4.1 

5+1 0.00182 0.0076 4.2 

8+1 0.00291 0.0123 4.2 

10+1 0.00373 0.0162 4.3 

Ta6nHu:a 3 

ast Til-lE cp TIME cp TIME EC1061 
EC2706 EC1061 

NTR+BG 
(sec./ev.) (sec./ev.) ast TIME EC2706 

1+1 0.00067 0.0029 4.3 

2+2 0.00150 0.0073 4.8 

3+3 0.0027 0.0146 5.4 

4+4 0.0045 0.0253 5.6 

5+5 0.0069 0.0400 5.7 

8+8 0.0172 0.0965 ·5. 7 

10+10 0.0272 0.1510 5.6 i 

-

M3 Ta6~HU 1, 2, 3 BHnHo, q.TO ITOBHIDeHHe 
OTHOCHTe~bHOH rrpOH3BOnHTe~bHOCTH Mil K lUI · C poCTOM qHc~a 

TpeROB (NTR) MeHReTCR He3HaqHTe~bHO. 8TO MO~Hp 06~RCHHTb 6U~TpUM 

yMeHbmeHHeM qiic~a rrepe6opoB BC~encTBHe BuqepRIIBaHHR ToqeR n~R 

HafineHHUX .TpeRoB. 3HaqiiTe~bHHH poeT rrpOH3BOnHTe~bHOCTH npoHcxonHT 

9. 



c pocTOM liHCJia · WOHOBI:IX TOlieK (BG) • Ha pHc. 3 npe.ncTaBJieH rpa!PHK 
saBHCHMOCTH .POCTa npOH3BO)lHTeJibHOCTH napaJIJieJibHoro BapHaHTa 
rrporpaMMI:I LIN~R no OTHOmeHHIO K CKaJISipHOMY BapHaHTY nporpaMMI:I C 
pocToM liHCJia woHOBHX TolieK npH WHKCHpoBaHHOM liHCJie TpeKoB (NTR=5). 

cp TIME EC1061 
ast TIME EC2706 

6 

5 

4 

5+0 

* 

PHc.3. 

..1 
* * * 

* 

Ms pHc. 3 BH .n HO, liTO HacumeHHe KOHBeti:epa .nocTHraeTcSI 
.nocTaTOliHO 6!:1cTpo. YlKe npH 5 WOHOBI:IX TOliKax KOHBeti:ep Buxo.nHT Ha 
nJiaTo, H ,naJibH~HIDHH poeT OTHOCHTeJibHOti: npOH3B0,1lHT8JibHOCTH 
H83HaliHTeJieH. 

B Ta6JIHUaX 4 H 5 npHBe,neHI:I ,naHHI:Ie 0 npOH3BO)lHT8JibHOCTH 
napaJIJieJibHOro H CKaJISipHoro BapHaHTa nporpaMMI:I LINTR Ha. peaJibHI:IX 
C06!:1THSIX ( BMC-2 ) B 3aBHCHMOCTH OT MHHHMaJibHOro KOJIHlieCTBa 
TOli8K (MNSPA) Ha HCKOMOM TpeKe. B Ta6JIHUe 4 npHBe,neHI:I ,naHHI:Ie 
o co6!:1THSIX co cpe.nHHM liHCJIOM TpeKoB . ,5 I 1 H co cpe,nHHM liHCJIOM 
WOHOBHX TOlieK Ha KaMepy 412 • B Ta6JIHUe 5 npe.ncTaBJieHu .naHHHe o 
co6!:1THSIX co cpe.nHHM liHCJIOM TpeKOB 1116 H cpe,nHHM liHCJIOM WOHOBI:IX 
TOlieK Ha KaMepy 1017. TaOJJHUa 4 

MNSPA ast TIME cp TIME 
cp TIME EC1061 EC2706 EC1061 I xz YZ 

(sec./ev.) (sec./ev.) ast TIME EC2706• 
3 3 0.0153 0.0654 4.2 
4 4 0.0112 0.0541 4.8 
5 5 0.0060 0.0328 5.4 
5 6 0.0039 0.0197 5.8 

10 

Ta6JJHUa 5 

MNSPA ast TIME cp TIME cp TIME EC1061 EC2706 EC1061 
xz YZ (sec./ev.) (sec./ev.) ast TIME EC2706 

3 3 0.0670 0.294. 4.3 

4 4 0.0510 0.273 5.4 

5 5 0.0261 0.147 5.7 

5 6 0.0140 0.109 7.4 

11:3 npe,ncTaBJieHHI:IX Ta6JIHU BH)lHO , KaK pacTeT OTHOCHTeJibHaSI 
npOH3BO)lHTeJibHOCTb napaJIJieJibHOH nporpaMMI:I C poCTOM MHHHMaJibHOH 
,1lJIHH!:1 HCKOMOro TpeKa H C pOCTOM CJIOlKHOCTH. C06!:1THH. 

Ha,no OTMeTHTb noJIHYIO H,neHTHliHOCTb B!:1X0,1lH!:1X ,naHHI:IX 
napaJIJI8JibHOro H CKaJISipHoro BapHaHTal BnJIOTb ,no COBna,neHHSI nopSI,nKa 
HaXOlK,neHHSI TpeKOB. 

IV 

MIT EC-2706 no OTHomeHHIO K Ull SIBJISieTCSI BHelliHHM B!:1l!HCJIHTeJibH!:1M 
ycTpOHCTBOM I liTO nosBoJISieT roBopHTb o pacnapaJIJieJIHBamm He ToJI:bKo 
B paMKax MIT I HO H pacnapaJIJieJIHBaHHH MelK,ny MIT H urrl 0 . TaR 
Ha3!:1BaeMOM MaKpOKOHBeHepe. 

ITpH Tpa.nHUHOHHOH opraHH3aUHH pa60T!:1- ,nByXMamHHHOro KOMnJieKca 
MIT - urr OCHOBHaSI nporpaMMa I BI:InOJIHSieMaSI Ha urr I B!:13!:1BaeT 
BI:InOJIHeHHe no,nnporpaMMI:I HJIH Ha6opa no,nnporpaMM1 B!:1nOJIHSieM!:1X Ha 
MIT. ITo.nnporpaMMI:I I B!:1nOJIHSieM!:1e Ha MIT I B!:13!:1BaiOTCSI c. noMombiO 
o6!:1l!Horo onepaTopa B!:130Ba no.nnporpaMM c cALL).· ITocJie BHnoJIHeHHSI 
onepaTopa CALL npOHCXO,nHT nepexo,n K CHCTeMHOH nporpaMMe 1 KOTOpaSI 
nepeci:IJiaeT B MIT no,nnporpaMMY H ,naHHI:Ie H HHHUHHpyeT pa6oTy MIT. 
ITporpaMMa Ull nepexo,nHT B COCTOSIHHe OlKH,naHHSII B KOTOpOM OHa 
Haxo,nHTCSI.,nO TeX nopl noKa MIT He BHnOJIHHT BI:Il!HCJieHHSI. ITo OKOHl!aHHH 

· pa60T!:1 MIT CHCTeMHaSI .nporpaMMa o6ecnel!HBaeT nepeCI:IJIKY noJiyl!eHHI:IX 
pesyJibTaTOB B urr H B03BpaT K OCHOBHOH nporpaMMe.· 
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TaKyiD opraHusauuro padoTu KoMrr~eKca UTI - MTI cxeMaTHqHo MO~Ho 
rrpe~CTaBHTb B BH~e : 

I UIT 1 0 
I MIT J 

llpH HeO~HOKpaTHOM BU30Be ITO~ITporpaMM ITOC~e~oBaTe~bHOCTb 
padoTu npoueccopoB Bur~SinHT TaK) 

I un 1· I 1··· r--1 0 J ... ;---t J I MIT I I . . . . I 
MU pea~H30Ba~H ~pyryiD CXeMy - MaKpOKOHBefiep - C O~HOBpeMeHH~M 

ucrro~b30BaHHeM odoux npoueccopoB 

I I I un I 1 1 
,. I I MIT 

I . 1- 0 
I r 

n~R COKpameHHR quc~a 06MeHOB UTI ~ MTI HaMH d~~a . ' 
pea~H3oBaHHa TaKaR apXHTeKTypa nporpaMMU, KOTopaR . IT03BO~H~a 

ITepe~aBaTb ucxo~H~e ~aHHHe B MTI H no~yqeHHHfi pesy~bTaT B UTI He 
~~R o~Horo co6UTHR, a ~~R rpynnu codHTHfi, saHHMaromux 2.o Kc~oB MTI 
( 1 C~OBO MTI = 38 6HT ). n~R 9KCnepHMeHTa~bHHX,~aHH~X ( BMC-2) B 
TaKyiD ITaMRTb ITOMemaeTCR ITOpR~Ka 180 C06HTHfi. TeM CaMHM M~ 

coKpaTH~H tiHc~o o6MeHoB UTI ~ MTI ~o ypoBHR, npu KOTopoM BpeMR 
06MeHOB .ITpeHedpe~HMO Ma~o ITO cpaBHeHHID CO BpeMeHeM BHITO~HeHHR 
nporpaMMH Ha MTI. 

3aKniO'IeHHe 

llo~ytieHHHe pesy~bTaTH ITOKa3HBaiDT .B03MO~HOCTb S~~eKTHBHOfO 
HCITO~b30BaHHR MTI EC-2706 B nporpaMMax o6pa6oTKH 3KcnepnMeHTa~bHUX 
~aHHHX B ~H3HKe · BHCOKHX SHeprHfi CO 3HatiHTe~bHHM YCKOpeHHeM 
o6pa60TKH. PaspadoTaHHaR apxnTeKTypa nporpaMMH nosBo~ReT 
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onHoBpeMeHHO HCITO~b30BaTb 

B~tiHC~HTe~bHHe YCTpoqcTBa 
C06HTHI1. 
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