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KonnaKoB H.$. PIO - 12581 

Kp~Tep~~ B~5opa CTaHAapTHWX ~HTep~eAcoo 

npeAnara!OTCil CJleAYIOU\~e l<p~Tepl~~ Allll CPilBHeH~Il yCTpOHCTB 05MeHa: 
nponyCKHall cnoco5t~CTb s pe•~Me 5no4t~'l nepeAa4~, sMecT~MOCTb no 4~cny 
~CT04H~KOB ~ np~eMH~KCB ~H¢0pMil~~H ~ ~CT04H~KOa nporpaMM, OTHOC~Tenb

HaR CTO~MOCTb /CTOHMDC7b MeCTa/, npOTR~CHHOLTb M speHil Hapa50TK~ 
Ha OTKa3. OnpeAeJleH~ ~ny4a~, KOrAa He06XOA~MO ~cnOJlL30BilH~e CTaHAa~T

HOro 11HTep$e'lca s Ka4eCTBe ycTpo'lcToa o5Mella. nposeAeHo cpasHeH~e no 
npeAllO~eHH~M Kp~Tep~RM CTaHAilPTHbiX 1111Tep$e;\COB KOMnaKTH~X C~CTeM: 
KpeATa, seTBH 11 MHoroKOHTponnepHoro Kp~ATa KAMAK, 5aATosoi:l Marl1cTpanM 
~ npoTil~eHH~x c~cTeM: nocneAOOaTenLHCA Mar~cTpanM KAMAK H MHTep¢e~cos 
CBR3~, a TaK~e paapa5aTwaaeMo'l 5wcTpoA Mar~cTpan~. PeaynbTaTw cpaaHe
H~R npeACTaBneHw B BMAe r~CTOrpilMM M rpa¢~KOB, OnpeAeJ1RIOU\11X rpaHI1~bl 

npHMeHeHHR CTaHAapTHWX MHTep¢E~COB. noKa3aHO, 4TO 11CnOJlb30BaHI1e CTaH
AapTHWX ~HTep¢eAcos AllR cpeAHMX 11 6onbwl1x CI1CTeM AaeT cytl\eCTBeHHw'l 
BW~rpww no cpasHeHHIO C HenocpeACTBeHHWM HCnOJlb30BaHHeM KaHaJlOB 05MeHa 
38M. 

Pa5oTa B~nonHeHa B na5opaTOP11H 8biCOKI1X 3Hepr;..,A 0~1RH. 

npenpKHT 06beDHHeHHOrO HHCTHTYTB RaepHhlX HCCneaOB8HH~, fly GHB 1979 

Kolpakov I .F. P1 0 - 12581 

Selection Criteria of Standard Interfaces 

Interaction between information sources and sinks and program 
sources is accomplished by means of a data exchange system (D.E.S.). 
D.E.S. is considered as a self-sufficing element which determines 
the organization structure of a real-time system. The following cri
teria are introduced for comparison of D.E.S.: data exchange speed 
in the block-transfer mode C0 . rooming capacity according to the 
number of information sources and sinks and program sources ~. rela
tive cost e0 , extension e0 . and M.T.B.F. Tr . The cases are deter
mined when the use of a standard interface as a D.E.S. is preferable. 
A comparison hds been made according to the proposed criteria of 
standard interfaces for co~pact systems: CMIAC ::rate, branch and 
system crate, G.P.I .B. and extended systems: communication inter
faces and CAI1AC serial. highway as well a~ fast bus 1·1hich is under 
development now. It is shown that the use of standard interfaces 
for medium-size and large systems provides an essential gain in cost 
as compared to direct interfacing through the data exchange channels 
of present-day computers. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Rc~eorch. Dubno 1979 

Jl106aJI aBTOMaTB3BpOBaHHaJI CBCTCMa npe,ncTaBJJJICT C060H co

BOKYfiHOCTL CJIC.l(YIOII.IBX Tpex COCTaBJJJIIOli.IBX 3JICMCHTOB:BCTO'IHBKOB 

nporpaMM, BCTO'IHBKOB B npBCMHBKOB BHij!OpMaUBB B ycTpOHCTB 

06MeHa /eM. puc. Jj. llo,n BCTO'IHBKOM nporpaMM fiOHBMaeTCJI 

JJI060e YCTpOHCTBO, onpe,neJJJIIOli.ICC fiOCJJe,nOBaTeJJLHOCTL pa60TLI 

CHCTCMLI. HCTO'IHBKOM nporpaMM MO:lKCT 6LITL YHBBepcaJJLHaJI 

3BM, MBHB· BJIB MBKpo-3BM BJJB ycTpOHCTBO ynpaBJJCHHJI C :lKCCT

KOH nporpaMMOii. HcTO'IHBKOM BHijlopMaUBB JIBJJJieTcJI n106oii Bxo.n 

B CBCTCMY BJIB B3MCpBTCJILHLIH KaHaJJ. llpBCMHBK BHij!OpMaUBB 

., 
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r--, 
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L.:. _.J 
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Ycrpoucr8o 

OfJMeHQ 

N 

Puc.l. CmpyKmypHaJI cxeMa aamoMalllu3upoaaHHoii cuclleMbl. HII
ucmottHUKU npozpaMM, HH, IIH - uc11ottHUKU u npueMHUKU uH¢opMa
r;uu. 
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npe.ncTaamleT co6oii BblXO.D. B3 cucTeMbl. 3anoMBHaro~ee ycTpoiicT

ao MO)I(eT 6biTb KaK OT .nenbHbiM HCTO'IHHI<OM BnB npBeMHHKOM 

HHci>OpMa~HH, TaK H BXO.IJ.HTb B COCTaB HCTO'IHHKOB nporpaMM. 

YcTpoiicTBO o6MeHa o6ecne'IHBaeT nepe.na'ly Me*.D.Y HCTO'IHHKaMH 

nporpaMM H HCTO'IHHKaMH H npHeMHHKaMH HHci>OpMa~HH . 
)1;nll cpaBHeHBll ycTpOHCTB o6MeHa C ~enbiO HX Bbi6opa BBO.IJ.llTCll 

cne.nyromue xpuTepuu: c0- nponycxHaH cnoco6HoCTb, aMeCTHMOCTb 

no 'IHCny HCTO'IHBKOB nporpaMM H BCTO'IHHKOB H npueMHHKOB HHci>op

Ma~HH M=Nn +MwOTHOCHTenbHaJl CTOHMOCTb HnH CTOHMOCTb MeCTa 

e
01

,Ha'lanbHaJl CTOHMOCTb E0H'npOTll)l(eHHOCTb fo H BpeMll Hapa60TKH 

Ha OTKa3 THO . 
BMeCTHMOCTb xapaxTepu3yeTCll 'IHCnoM B03MO)I(HbiX a.npecos 

B ycTpoiicTBe o6MeHa, HO He cosna.naeT c HHM B o6~eM cnyqae 

B3- 3a KOHCTpyKTBBHbiX BnH 3neKTpH'IeCKHX /nHTaHHe, Harpy3KH/ 

napaMeTpOB u, soo6~e rosopll, 3aBHCHT oT ypoBHll TexHonoruu I cTe

neHb HHTerpa~HH MBKpOCXeM H ra6apHTbl ycTaHOBO'IHbiX H3.IJ.enHH/. 

0THOCHTenbHaJl CTOBMOCTb conpll)l(eHHll e01 xapaKTepu3yeTCll 

3aTpaTaMH Ha opraHB3a~BIO ycTpoiicTBa o6MeHa Eo B nepec'leTe 

Ha HCTO'IHBK HnH npBeMHBK BHci>OpMa~HB. 
Ha'lanbHaJl CTOHMOCTb ycTpOHCTBa o6MeHa xapaKTepH3yeT 3a T-

paTbi Ha Hero .nn• cucTeMbl c Nn= M11 =1 B Heo6xo.nuMa, B oco6eH-

HOCTB npH Bbl6ope ycTpOHCTBa o6MeHa, .D.nll ManbiX CHCTeM aBTOMa

TB3a~BB. 

fipOTll)l(eHHOCTb fo onpe.nenlleT MaKCBManbHYIO y.naneHHOCTb HC

TO'IHBKOB H npseMHBKOB HHci>OpMa~BH H He06XO.IJ.HMa npH opraHH3a~BH 

pacnpe.neneHHblX TeppBTOpBanbHO CBCTeM. 

MBHBMH3a~HJl 'IBCna conpJl)l(eHHH B ycTpOHCTBe o6MeHa llBnlleT

cJl nepaoii 3a.IJ.a'leii npu ero opraHH3a~BB. CornacHo TeopeMe 

Xonni;~a.D.a'la MBHBMH3a~HB 'IHCna conpll)l(eHBH CBO.IJ.HTCll K BBe

.IJ.eHBIO 'IHCna BHTepci>~HCOB, paBHOrO 'IBCny HCTO'IHBKOB nporpaMM 

B CTaH.IJ.apTHOrO COnpH)I(eHHJl 3TOrO BHTePci>eiica C Ka)I(.IJ.blM HCTO'IHB

KOM B npHeMHHKOM BHci>OpMa~HB. Heo6XO.D.HMOe 'IBCnO HHTepcl>eiiCOB 

s ycTpoiicTBe o6Meua 6y.neT pasuo Nn +M 11 .llo cnoco6y nepe.na'IH 

suct>opMa~BB ycTpoiicTBO o6Meua MO)I(eT 6blTb napannenbHblM B noc

ne.nosaTenbHblM. llapannenbuoe ycTpoiicTBO o6Meua MO)I(eT 6blTb 

BblnOnHeHO Ha OCHOBe xauanoB o6MeHa 3BM, CTaH.IJ.apTOB 6aiiTOB0-
12 31 14-1 1 -ro • u KAMAK . llocne.no.BaTenbuoe ycTpoucTBO o6MeHa opra-

HB3yeTcll Ha ocHoBe cTaH.napTa KAMAK 
18

•
91 

u RS 232, RS 422 u 

4 

.. 

RS4231 1 ~ 1llpuMeHeHBe cne~uanbHoro ycTpoiicTBa o6Meua Heo6xo.nu

MO, ecns: 

1/ 'IBCnO BCTO'IHBKOB B npBeMHBKOB BHci>OpMa~BB B HCTO'IHBKOB 

nporpaMM npeBblWaeT KOnB'IeCTBO CB060.IJ.HblX a.npeCOB MaB KaHane 

o6MeHa 3B~, TO ecTb Ma < N0 + M11 ; 

2/ CTOBMOCTb conpJl)l(eHBJl BHeWHBX ycTpOHCTB C KaHanaMH 

06MeHa e0<< eO( CTOBMOCTB MeCTa B cne~BanbHOM yCTpOHCTBe 

06MeHa, 'ITO 3Ha'IBTenbHO Y.D.OPO)I(aeT CBCTeMy; 

3/ ueo6xo.nuMa oprauu3a~u• pacnpe.neneuuoii no TeppuTopuu 

CBCTeMbl; 

4/ He06XO.D.BMO KOHCTPYKTBBHOe oci>opMneHBe aBTOMaTB3HpOBaH

HOH cucTeMbl xax e.nuHoro ~enoro; 

5/ Ha6op MO.D.yneii BCTO'IHBJ<OB B npBeMHBKOB BHci>OpMa~BB OT 

3BM He co.nep)I(BT BCeX Tpe6yeMblX .D.nJl CBCTeMbl MO.D.yneii. 

Ha ocHose npe.nno)l(eHHblx xpuTepuea BblnonHeuo cpasueHBe 

ycTpOHCTB 06MeHa J<OMnaJ<THblX CBCTeM, OCHOBaHHblX Ha 6aiiTOBOH 

MarHCTpanH 12 ,3/ , KpeiiTe I 41, BeTBB I 5I• CHCTeMHOMi ll I B MHOrOJ<OH

TponnepHOM xpeiiTax KAMAK
171

unpoTJl)l(eHHblX cucTeM, ucnonb3YIO

~ux CTau.napT CBll3B I 1°/ nocne.D.OBaTenbHYIO MarBCTpanb18 ,9 I B BeTBb 

KAMAK
151 

PaccMoTpeHbl TaK)I(e xapaxTepucTBKB pa3pa6aTblsaeMoii B xa

'leCTBe CTau.napTa .D.nJl perHCTpBpyro~eii 3nei<TpOHHJ<B MarBCTpans 

cerMeHTOB 1121. 

)1;nll cnexTpOMeTpOB, npBMeHJleMblX B ci>B3HJ<e BblCOJ<HX 3Hep-
Jt3 / 

rHH ,Hau6onee Ba)I(HblMB xapaJ<TepHCTBKaMB YCTpOHCTB o6MeHa 

llBnlliOTCJl HX nponycxHaJl cnoco6HOCTb B BMeCTBMOCTb. fipOB3Be

.D.eHHe C0 M cny)I(HT noxa3aTeJieM xa'leCTBa ycTpoAcTaa o6Meua.Co

OTBeTCTBYIO~He 3TOMY npOB3Be.D.eHBIO nJIO~a.IJ.H noxa3aHbl Ha puc.2. 
BenB'IBHa M 03Ha'laeT 'IBcno a.npecos Mo.nyneii 6e3 y'leTa cy6a.n

pecos. BH.IJ.HO, 'ITO xa'leCTBO MarucTpanu cerMeHTOB ua .nsa nop•.n

xa BblWe, 'leM .D.JUI nro6blx B3 cTau.napTOB KAMAK. 0Ha o6ecne

'IHBaeT nponycxuyro cnoco6HoCTb 40.,.70 M6ailrt/c npu BMeCTBMoc

TH .no 1794 Mo.nyneii. CTau.napTbl KAMAK no3BOnHIOT opraHB30BaTb 

CBCTeMbl C 'IHCnOM MO.D.yneii .IJ.O 1610 /CHCTeMHblA xpeiiT/ B 1426 

/nocne.nosaTenbua• MarucTpanb/ npu nponycxuoA cnoco6uocTH 

oT 0,8 M6ail•/c /nocne.nosaTenbHaJl MarscTpanb, xpssa• 7A/ 

.no 3 M6ailrt/c /cucTeMHblB xpeAT/. BaAToBaJl MarucTpanb o6na

.naeT 3Ha'IHTenbHO xy.D.WBM xa'leCTBOM. Ee nponycxua• cnoco6uocn. 

cocTaBnHeT ue 6onee 1 M6ailrt/c, a BMecTHMOCTb - ue 6onee 
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Puc.2. rpaHUI.Ibl npuMeHeHU.JI cmaHoapmHbiX ycmpoiicma o6MeHa no 
nponycKHoil cnoco6Hocmu u aMecmuMocmu. 1 - Mazucmpallb cezMeH
moa, 2 - cucmeMHbiU Kpeilm, 3 - MHOZOKOH111pOAIIepHbiU Kpeilm, 
4 - aemar,, 5 - Kpeilm, 6- 6ailmoaa.JI MazucmpaAb, 7- nocAeooaameAb
HQ.JI MQZUCmpallb /A- KOMnQK111HQ.JI CUC111eMa, B- np0111.JIJKeHHOC111b 1 KM, 
C- npomRxeimocmb 10 KM/, 8 - RS 422, 9 - RS423 u RS232. 

14 MOJlyJieii:. llpH HCITOJIL30BaHHH cy6a)lpeCOB BMeCTHMOCTb CHCTeM 

KAMAK cocTaBJilleT 2,8·104 /ClfCTeMHLI~ xpeii:T/ H 2,3 ·10 4
/rrocne

JlOBaTeJILHall MarHCTpaJIL/ a)lpeCOB, 'ITOYJlOBJieTBOpJieT COBpeMeH

HLIM Tpe6oBaHHliM K ycTaHOBKaM 4tH3HKH BLICOKHX 3HeprHH. 

BLipa)KeHHll JlJlll paC'IeTa BMeCTHMOCTH pa3JIH'IHLIX THITOB yeT-

pOHCTB 06MeHa, B o6meM CJiy'lae, HM.eiOT BHJl: 

{3 23 16 
Mo: L L . L Ce Nri A r i . /1/ 

r=tl'= 1 j=l J 

r)le B - '-IHCJIO BeTBeii:, C- 'IHCJIO xpeii:ToB, N- '-IHCJio aJlpecoa, A

'IHCJIO cy6a)lpeCOB H r,i,j-TeKyJ.UHe HHJleKCLI. 

6 
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.. 

,:; 

CTOHMOCTL MeCTa HJIH OTHOCHTeJILHaJI CTOHMOCTL i - OB KOH4tH

rypaUHH YCTpOBCTBa 06MeHa e 0 i paBHa 

EOi 
eOi /2/ 

Nn+M 11 

BLillOJIHeHLI paC'feTLI CTOHMOCTH pa3JIH'fHLIX KOH4tHrypaUHB CHC

TeM, ocHoBaHHLIX Ha 6aii:ToBoii: MaracTpana H cTaHJlapTax KAMAK. 

CpaBHeHHe CTOHMOCTH MeCTa JlJlJI pa3JIH'fHLIX KOH4tHrypaUHB CTaH

)lapTHLIX HHTep4teii:coa'
14

tJpHBe)leHO Ha pUC. 3. llpH cpaBHeHHH 

C'fHTanocL, 'ITO B MOJlyne KAMAK acnoJIL3yeTcJI TOJILKo OJlHH 

e •. 
01N. It1· 

2· 

7 

,J 
J 

~ ~o· 2,3-m' «~' ~3 - 101 40 1 "' 

Puc.3. 3a6UCUMOC111b 0111HOCU111eAbHOU CIIOUMOCIJIU conp.JIJKeHU.JI e
0 

0111 

aMecmuMocmu no 'IUCAY MOOyAeil M OAR pa3AU'IHbiX cnoco6oa opza
HU3QI.IUU ycmpoiicmaa o6MeHa, 1 - 6aiimoaa.JI MazucmpaAb, 2 - Kpeiim, 

3 - C U61110HOMHbiM KOH111POAAepoM 3BM U paOUallbHbiM cnoco60M 
noOKIIIO'IeHU.JI, 4 - C Q6/IIOHOMHbiM KOHIIIPOAAepOM U MOOyAeM- UHmep
rjeiiCOM 3BM, 5 - aema" /wmpuxoaa.JI AUHU.JI/, 6 - nocAeooaame,1bHaJJ 
MQZUC111pallb U 7 - CUC111eMHbiU Kpeiilll C 06YM.JI UC1110'1HUKQMU npozpaMM 
U MHOZUMU 6e1116.JIMU. 
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ey6a,npee. Ha oee op,neHaT OTJIO)KeHa Ha'laJibHaJI eTOHMOeTb yeTpoii

eTBa 06MeHa. Be,nHO, 'ITO OHa MHHHMaJibHa ,nJIR6aHTOBOH MareeTpa

JIH - /xpesag 1/ e xpeiiTa /xpesag 2/ e &MeeT eae6onLwyw sene

'IHHY ,nng eeeTeMHoro xpeiiTa /xpesag 7 I e noene.nosa TeJILHoii Ma

reeTpaJIH /KpHBaJI 6, nyHKTHp/. CTOHMOeTb MeeTa B xpeiiTe eTa

HOBHTeJI paBHOH eTOHMOeTH MeeTa B 6aiiTOBOH MareeTpane npe 

'IHeJie MO,nyneii OKOJIO 10. EeJIH eenOJibJOBaTb ey6a,npeea, TO eToe

MOeTb MeeTa ,nJIJI KpeiiTa yMeHbWaeTeJI B eOOTBeTeTBYIOII.Iee 'IHeJiy 

ey6a.npeeos paJ. Ilpe.nenbeag /npe M > 100/ eTOHMoeTb MeeTa 

B paJJIH'IHbiX xoe<t>erypaueRx KAMAK eoeTasnReT 15+20~ oT eToe

MOeTe MO,nyJIJI, 'ITO JHa'IHTeJibHO MeHbWe, 'ieM eTOHMOeTb no,nJ<JIJO

'ieHHJI x xaeanaM o6Meea JIJ06blx Tenos 3BM. IIo:noMy npeMeeeeee 

nporpaMMHO-Mo,nynLHbiX yeTpoiieTB o6Meea .naeT ey11.1eeTBeHHbiH 

BbiHrpbiW B eTOHMOeTH aBTOMaTHJHpOBaHHbiX eeeTeM /,no 30 7 40%/ 
OT eTOHMOeTH eeeTeMbl no epaBHeHHIO e Henoepe,neTBeHHbiM eonpg

)KeHHeM e xaeanaMe 3BM Tpa.neueoHHblX HJMepeTeJibHblX npe6opos. 

BeJIH'IHHa 3J<OHOMHH B eTOHMOeTH l!""!u npe nporpaMMHO- MO,nyJibHOH 

opraHHJaUHH ,nJIJI paJHblX THnOB 3BM B JaBHeHMOeTH OT 'IHeJia 

HeTO'IHHJ<OB H npeeMHHJ<OB HH<i>OpMaUHH M IIOJ<aJaHa Ha puc. 4. 
Be,nHO, 'ITO ,nJIJI YHHBepeaJibHblX H MaJiblX 3BM e BHeweeii Ma

reeTpaJibiO 06MeHa OHa eyll.leeTBeHHa y)Ke ,nJIJI MaJibiX eeeTeM . 

}J;JIJI Beex THIIOB 3BM epe,neee H 60JibWHe no BMeeTHMOeTH eeeTeMbl 

ueneeoo6paJHO BbiiiOJIHJITb nporpaMMHO- Mo,nynbHblM enoeo6oM. 

IlpOTJI)KeHHOeTb eeeTeM Ha OeHOBe eTaH,napTHblX HHTep<l>eiieOB 

MO)KeT 6biTb, B npeeuene, JII06oii:,eo nponyexeag enoeo6eoeTb 

MeHJieTeJI B npe,nenax OT 0, 7 + 1,25 M6ail111/c ,nJI" J<OMnaJ<THblX eee

TeM /noene,nosaTeJibHaJI MareeTpanb e eTae.napT RS 422/ e .no 

2,5 K6ailm/c - ,nng npoTJI)KeHHbiX. Ha puc. 5 noxaJaea JaseeeMoeTb 

exopoeTe nepe,naqe B noene.nosaTeJibHOii: MareeTpane OT npoTJI)KeH

eoeTe eeeTeMbl /eM. TaJ<)Ke KpHBble 7A, B, C Ha puc. 2/. Ha'iaJib

HaJI H OTHOeHTeJibHaJI eTOHMOeTH /eM. puc. 3/ noene,noBaTeJibHOH 

MareeTpane Bblwe, . 'I eM ,nng ,npyrex eTae,napTHblX HHTep<l>eii:eos 

/xpoMe eeeTeMeoro xpeii:Ta/, no3TOMY ee npeMeeeeee ueneeoo6paJ

HO JIHWb B npOTJI)KeHHblX eeeTeMaX, pa6oTa!Oll(HX B yeJIOBHJIX 

60JibWHX HaBe,neHHblX IIOMeX, noeJ<OJibKY B Heii: npe,nyeMOTpeHbl 

enoeo6bl annapaTypeoro KOHTPOJIJI owe6ox. 

BeTBb KAMAK MO)KeT eenonbJOBaTbeJI B npoTJI)KeHHblX eeeTe

Max, eene npeMeHJITb .ne<l><t>epeeueanbHble npeeMHexe-nepe,naT'Iexe. 

Ha puc. 6 ,naeo epaseeeee OTHoweeeg eTOHMOeTe noene,nosaTeJibHoii: 
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Puc.4. BeAU'IUHa 3KOHOMuu 6 cmouMocmu EHnpu ucnoAb306aHuu npo
zpaMMHo- MOOYAI>HOU opzaHU3QijUU conpJJJtCeHUJI C 3BM CUCIIIeM 6 
3a6ucuMocmu om 'IUCAa MoOyAeil M. 1 - EC-1 040, 2 - PDP-11, 
3- Hp2100. 

MareeTpaJIH H BeTBH B JaBHeHMOeTH OT npOTJI)KeHHOeTH H 'IHeJia 

xpeii:TOB B eeeTeMe. IlpOTJI)KeHHOeTb fo, Ha'IHHaJI e J<OTOpOii:, Bblro,n

Ha noene.nosaTeJILHaJI MareeTpanb, pasea 

(;) tl E kk 
ot.o?.~ ----, 

e kB - 2 e kn 
/12/ 

r,ne flEkk- paJHOeTb B eTOHMOeTH noene,D;OBaTeJibHOrO ,npaii:sepa 

e ,npaii:sepa seTBH, ek8 e e kn - ueea MeTpa xa6eneii: seTBH e noene

,noBaTeJibHOH MareeTpaJIH, eOOTBeTeTBeHHO, H Ck- 'IHeJIO Kpeii:TOB. 

HJ puc. 6 se.neo, s qaeTeoeTe, 'ITO npeMeeeeee noene.nosaTeJibHOii: 

MareeTpane sblro.neo, Ha'IHHaJI e npoTR)KeHeoeTe 1 KM, npe qeene 

xpeii:ToB s eeii: 6onee 7 /xpesaJI 3/. Ha 6oJibWHX paeeTOJIHHJIX 
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Puc.S. 3a6UCUMOCIIb cKopocmu nepeoat~u 6 nocAeOo6ameAbHoil 
MazucmpaAu om npomR.xeuuocmu /OAUHbl nemAu/. 1 - no6ailmHblil u 
2 - nopa3p.JIOHblil cnoco6bl nepeoat~u. IlyHKIIfUPHble AUHUU- 1 Kpeilm. 
IUIIfpUXU - 7 Kpeil11106 U CnAOIUHble - 62 Kpeilma 6 CUCl/leMe. 

OTHOCBTenbHa~ CTOHMOCTb nocne~oBaTenbHOH MarHCTpanH H BeTBH 

onpe~enxeTCJI UeHaMH COOTBeTCTBYIOIUHX Ka6enei H paBHa 2 ekll / e kll. 

BwnonHeHbl pac'leTbl apeMeHH Hapa6oTKH Ha OTKa3 ~m1 pa3-

nH'IHbiX KoH!lJHrypauuii: CHCTeM KAMAK. .Hcnonb30aanacb nocne

~oBaTeJJbHax Mo~enb H cpe~Hee apeMx Hapa6oTKH no nocTeneHHbiM 

OTKa3aM ,QJIJI BCeX 3JieMeHTOB CBCTeM, 'ITO ,QaeT KpaHHBe HH)I(HBe 

rp&HHUbl Ha.D;e)I(HOCTH/l 5 / • . fio BpeMeHB, Hapa6oTaHHOM Ha OTKa3, 

CBCTeMbl ICnaccB!lJHUBPYIOTCJI KaK MaJJble jM = 1 720, THO 
8 · 1037103 '1/, cpe.QHHe /M = 507200, T110 = 5 · 1o2710 2 '1/ 

a 6om.wae /M = 20071500, TH 0 = 80710 '1/. 
Ha pUC. 7 npaae.a;eHbl 3aBBCBMOCTB BpeMeHB Hapa60TKB Ha OTKa3 

THO OT BMeCTBMOCTH M no 'IBCny Mo.a;yneB: ,QJIJI pa3JIH'IHbiX cnoco-

60D opraHB3aUHH cacTeMw KAMAK. B uenoM ycTpoiicTBa o6MeHa, 

o6ecne'IBBaiOIUBe 6om •. WYJO BMeCTHMOCTb, BMeiOT MeHbWee BpeM.II 

THO ,HO DpB 'IBCJie MO.Qyneit B CBCTeMe 6onee 100 3TO pa3JIH'IHe B 

Ha,Qe)I(HOCTB pa3HbiX KOH!lJHrypaUHH npaKTB'IeCKB HC'Ie3aeT, 'ITO 03Ha

'laeT He3aBHCBMOCTb Ha~e)I(HOCTH Cpe~JIHX B 60nbWHX CHCTeM 

OT TBna ycTpOHCTBa 06MeJia. 3TH pe3ynbTaTbl MOryT paCCMaTpB-
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Puc.6. OmuocumeAbHa.JI cmouMocmb napaAAeAbHOil cucmeMbl /6em6u 
u nocAeOo6ameAbHOil MazucmpaAu/ npu pa3AU'IHbiX npomR.xeuuocmu 
u ~ucAe KpeU,mo6 6 ycmauo6Ke. CnAOIUHble AUHUU - 6ailmo6a.JI nepe
oa'la e nocAeooeameAbHoil MazucmpaAu, npepbleucmble - nopa3p.JIO

Ha.JI, 1 - OOHOKpeiliiHQ.JI, 06YX,- mpeXKpeilllfHble U 111pex,- CeMU
KpeilJIHble CUCJieMbl . 

Ba T bCJI TOnbKO KaK cpaBHHTenbHbJe, TaK KaK 3KCnepHMeHTanbHaJI 

npoaepKa 3JJeMeHTOB cacTeMbi KAMAK noKa3biBaeT, 'IT'l BX Ha.Qe)I(

HOCTb Ha O,QHH-nOJITOpa nopli~Ka BbiWe / 
16< 

TaKHM o6pa3oM, noKaJaHo, 'ITO B3 cymecTBYIOIUHX cTaH~apTHbiX 

y cTpoicTB o6MeHa HHTep!lJeicbl KAMAK o6na.QaJOT Haany'IWHMH 

xapaKTepHCTHKaMH .QnJI cpe.D;HHX B 60nbWHX no BMeCTHMOCTB CHCTeM. 

~nJI ManbiX CBCTeM uenecoo6pa3HO npHMeHeHHe 6aHTOBOH MarHCT

panB, a .QnJI O.QBHO'IHbiX y.QaneHHbiX ycTpOHCTB • BHTepclleHCOB CB.II3H. 

fi03TOMY .QnJI opraHH3aUHH ycTpOHCTBa 06MeHa aBTOMaTB3HpO

BaHHOH CHCTeMbl uenecoo6pa3HO, B 06IUeM cny'lae, HCnOnb30BaTb 

BCe TpH TUna ynOMJIHYTbiX CTaJI,QapTOB/ 17 (Bo BCeX cny'laJIX .QJIJI 

cpe.QHHX H 60nbWHX CHCTeM npBMeHeHHe CTaH,QapTHbiX HHTep!lJeHCOB 

,QaeT CyiUeCTBeHHbiH BbiBrpbiW B CTOBMOCTB no cpaBHeHHIO C Heno

cpe.QCTBeHHbiM HCnOJJb30BaHBeM KaHana o6MeHa 3BM. 
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Puc. 7. 3aeucuMoc•r. epeMeHu Hapa6oJIKU Ha OJIKa3 THO om eMec•u
.woc•u no 'IUCAY .wol}yAeii M (}JIJI pa3AU'IHI>IX cnoco6oe opzaHu3aJIUU 
cuc111e.w KAMAK. Kpeii•: 1 - c aemoHOMHI>IM KOHIIIPOAAepoM ; 2 - co 
cneijUQAU3Up06QHHI>IM KOHJipOAAepoM 3BM U pal}uaAI>HI>IM conp.RJtCe
HUeM Kpeiimo6; 3 - cneijUQAU3UP06QHHI>Ie KOHIIIpOAAepl>l 3BM C KOM
MyffaffOpOM; 4 - eem61>; 5 - nocAel}o6ameAI>HaJI MazucmpaAr. u 6 -
CUC .. eMHI>IU UAU MHOZOKOHIIIpOAAepHI>IU Kpeiilll C 1}6yMJI UCIIIO'IHUKQMU 
npozpa.w.w . 
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