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06U(MI XAPAKTEPHCTHKAPA60Tbl 

AKTya.iibHOCTb TeMbl. B pa3BHTHH coBpeMeHHbIX cpe.LI.CTB Bbil!HCJJH
TeJI,bHOH TeXHHKH MO)!{HO BbI.LI.eJIHTb< TpH OCHOBHblX HanpaBJieHHH: yBe

JIHl!eHHe MOLLl,HOCTH 60JibWHX 3BJV\, nptt6JIH)KeHHe Bbll!HCJIHTeJibHOH 
TeXHHKH K l!eJIOBeKy (pa3BHTHe riepcoHaJibHbIX KOMITbIOTepoB) H C03-
.LI.aHHe cpeJ(CTB CBH3H MeiJl.y MaWHHaMH. 8 ITOCJie.LI.HeM H3 Hcl3BaHHblX 

Hl:tnpaBJieHHH, 60Jibllme, yctt.JiHH npe.LI.11pHHHMaIOTCH 11pH C03J(aHHH 
JIOKaJibHbi'x ceTeH 3BM, KOTOpble' onpe.n,eJIHIOTCH KaK COBOKYITHOCTb 
aBTOHO;,,HbIX 3BM: pacnoJio)KeHHbIX 'Ha orpaHttl!eHHOH TeppttrnpHH H 
CBH3aHHbI?(

0 

,Me,i'JJ.y co6oH cneu.uaJibHbIMH KaHaJiaMH nepe.LI.al!H u.ttcppo
BoH· HHcpOpM~U.HH.' 06bll!HO JIOKaJibHirn ceTb 3KCI1Jlya-rttpyeTCH OJI.HOH 

opraH~3au.~eH, l!TO onpe.LI.eiIHeT «orpaHHl!eHHYIO TeppHTOpHIO~>: B OJI.HO 
HJIH HeCKOJibKO 3JI,aHHH, pacnoJIO)KeHHblX JJ.pyr OT JJ.pyra Ha. pacCTOH
HHH He 6oJibWe i1eCKOJibKHX KH.liOMeTpOB. HeoJ(HOpOJJ.HaH 'JIOKaJibHaH 

ceTb He HCITOJlb3YeT 'eJ(HHOH nep.eJ(aIOru.eH cpeJJ.bl, a onpeJJ.eJIHeTCH 
HaJIHl!HeM pa3HOpOJJ.HOH annapaTypbl CBH3H B npeJJ,eJiax OJI.HOH 

,JIOK~JlbHOH < c,eTH. < Pa3Hble c'KopocTH nepeJJ.al!H J(aHHbIX" H pa3JIH4Hble 
MeTOJJ.bJ .LI.OcTyna K irnHaJiaM CBH3H nopo)KJJ.aIOT · cneu.ttq>Hl!ecKtte npo6-

JJeMbI, He BCTpel!aIOW.HeCH B Tpa.LI.HU.HOHHblX JIOKaJibHblX ceTHX, nocTpo
CHHbIX H_a . o6ru.eH nepe,Lia10ru.eH annapaType THria' MOHOKaHaJI HJIH 
KOJlblI,O. 3TH npo6JieMbl TaK)!{e OTJIHl!aIOTCH OT aHaJIOrHl!HblX npo6JieM 
rno,6aJibHb!X ceTeH, B. KOTOpbIX nepeJJ.al!a BeJ(eTCH Me,LiJieHHO tt CTOHT 
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JJ.Oporo,, l!TO onpaBJ(bJBaeT HCITOJib30BaHHe cneu.ttaJlbHblX KOMMYHHKaU.H-
OHHblX. MaWHH J(JIH opraHH3alI,HH Tp"irncnopTHOH ··noJ(CHCTeMbl ceTH. B 

JIOKaJibHbIX . ceTHX, oco6eHHO B .noKaJibHbIX ceTHX MHKpo-3BM, He 
'HCl10Jlb3YIOTCH Bbl,AeJJeHHbie KOMMYHHKalI,HOHHhle 3BM; Bee nporpaM
MHOe o6ecnel!eHHe ceTH 'pa6oTaeT B fJillBHblX MauiHH8X. 

<l>aKTOpaMH, CJJ.ep)!{HB8IOW.H!\1H: iirnpOKOe BHeJ(peHHe Bbll!HCJIHTeJib
HOH TeXHHKH npaKTHl!eCKH BO ace ccpepi,1 tie.Iioi3el!eCKOH J(eHTeJibHOCTH, 

, HBJIHIOTCH: (?TCYTCTBHe Heo6x~JJ.HMOrn J_<OJIHl!eCTBa ycTpOHCTB BHewHeH 
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naMHTH ,UJIH opraHH3aUHH aBTOHOMHblX Bbll!HCJIHTeJihHbIX CHCTeM, C 

O,UHOii CTOpOHbl, H OTCYTCTBHe BblCOKOCKOpOcTHbIX cpe,nCTB CBH3H Me)K

.ny M8llJHHaMH, C .npyroii. TTpeo,noJieHHe 3THX .necpHUHTOB Tpe6yeT 

Ol!eHh 60JibllJHX MaTepttaJibHbIX H opraHH3aUHOHHblX 3aTpaT H 3aHHMa

eT cymecrneHHOe speMH, l!TO Ol!eHb Hem:eJiaTeJibHO. TTpttMeHeHHe 

Bbll!HCJIHTeJibHblX MallJHH B 3KcnepttMeHTaJibHblX Jia6opaTOpHHX HMeeT 

CBOIO cneuHcpHKy. Y CJIOBHH BHellJHeii cpe,Ubl l!_aCTO He n03BOJIHIOT pa3-

MemaTb HaKOnHTeJIH HHcpopMaUHH Henocpe,nCTBeHHO Ha ycTaHOBKax, 

r.ne Haxo,nHTCH caMH 3BM. Bo3MOm:Hhiii 6oJiblllOii pa36poc Tpe6osa

HHii K CKOpOCTH nepe,nal!H ,naHHhIX, o6beMy nepe.nasaeMbIX ,naHHblX H 

3aW.HW.eHHOCTH cpe,nhI nepe,nal!H OT BHellJHHX noMeX CTaBHT no.n COM

HeHHe ueJiecoo6pa3HOCTb HCnOJib30BaHHH O,UHOpO,nHoii JIOKaJibHOii ceTH 

C HaHBb!CllJHMH noKa3aTeJIHMH • 

3a,na4a HCCJie,nosaHHH npHHUHnos nocTpoeHHH H MeTo,nos · peaJIH-

3aUHH nporpaMMHOro o6ecnel!eHHH HeO,nHopo,nHoii JIOKaJibHOii ceTH 

MHKpo-3BM HBJIHeTCH sechMa aKTyaJibHoii no .nsyM npHl!HHaM. 

Bo-nepBbIX, OT ypoBHH peaJIH3aUHH TaKHX ceTeii B 60JiblllOii CTeneHH 

3aBHCHT 3cpcpeKTHBHOCTb pa6oTbl 3KcnepHMeHTaTOpa. 3cpcpeKTHBHOCTb, 

rtt6KOCTb H .npy:mecrneHHOCTb JIOKaJibHOii ceTH no3B0JIHIOT 3KcnepH

MeHTaTopy y,neJIHTb. 60Jibllle BHHMaHHH caMOMY 3KCnepHMeHTY, l!eM 

TeXHHl!eCKOMY , o6ecnel!eHHIO s TepMHHax · Bbll!HCJIHTeJihHbIX MallJHH. 

Bo-srnphIX, 6ypHoe pa3sttrne B o6Jiacrn ceTeii c o6w.eii nepe.ii.a10w.eii 

cpe.noii CKOHUeHTpttposaJio BHHMaHHe 11ccJie.nosaTeJieii Ha acneKTax 

.nocTyna K cpe.ne, CKOpOCTH H mi,nem:HOCTH nepe,nal!H, CTaH,napTH3aUHH 

HH)KHHX ypoBHeii npOTOKOJIOB. MaJIO BHHMaHHH y,neJIHJIOCb sonpocaM 

sepxHHX ypoBHeii npOTOKOJia; cpaKTHt.iecKH B crnpoHe ocTaJIHCb 

JIOKaJibHhie ceTH Ha pa3HOpo,nHoii annapaType CBH3H H see CBH3aHHbie 

C HHMH cneuttcpH4eCKHe npo6JieMhl. 

U.enb Jl,HCCepTaUHOHHOH pa60Tbl COCTOHT ·s HCCJie,noBaHHH H pa3pa-

6oTKe nporpaMMHoro o6ecnel!eHHH, peaJIH3YIOll.lero Ha 6a3e Heo.nHo

po,nHoro o6opyJI.OBaHHH CBH3H JIOKaJJbHYIO ceTb MHKpo-3BM H npe.n

Ha3Hal!eHHoro, B nepsy10 Ol!epe,nb, ,ll,JIH 3KCnJiyaTaUHH B 3KcnepHMeH

TaJibHb!X Jia6opaTOpHHX. ,UJIH .UOCTH)KeHHH 3TOii ueJIH pelllaJIHCb CJ1e

.ny10w.He 3a,na411: 

Bo-nepBbIX, npoBO,UHJICH aHaJIH3 cneu11cj:>HKH HCnOJib30BaHHH 

Bbll!HCJIHTeJihHOii TeXHHKH B 3KCnepHMeHTaJihHblX Jia6opaTOpHHX. Pac

CMaTpHBaJiaCh CHTyauHH B HaCTOHll.lHii MOMeHT H TeH.neHUHH ee pa3BH

THH c yl!eTOM sonpocos cTaH,napTH3aumi .H sonpocos npttMeHeHHH .noc

TynHhIX annapaTHbIX H nporpaMMHblX cpe,ncTB. 

B0-BTOpbIX, HCCJie.nosaJIHCb oco6eHHOCTH npHMeHeHHH pa3HOpo,nHoii 

annapaTypbl CBH3H H npHHUHnhI nocTpOeHHH npOTOKOJia Heo,nHopo.nHoii 
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JIOKaJihHOii cern. Pa3pa6oTaHbl COOTBeTCTBYIOll.lHe aJiropHTMbl H cpop

MaTbl JJ,aHHbIX. 

B-TpeTbHX, peaJIH30BaHo nporpaMMHOe 06ecne~eH11e Heo,nHopo,nHoii 

JIOKaJibHOii ceTH ,UJIH HaH60Jiee l!aCTO HCnOJib3YeMblX B pa6oTe 3Kcne

pHMeHTaTOpOB onepau110HHhIX CHCTeJ.1 1-1 THnos 3BM. TTposepHJiach 

npaBHJlb~OCTb npHHUHnOB nocTpoeHHH npoTOKOJia, pa3pa6oTaHW 

3cpcpeKTHBHbie cnoco6bl BOnJIOll.leHHH TeopeTHl!eCKHX pe3yJihTaTOB B 

peaJihHoe nporpaMMHOe o6ecnel!eHHe. 

Hayl!HaSI HOBH3Ha. TT pH pellleHHH nocTaBJieHHblX 3aJJ,al!. noJiyl!eHbl 

CJ1e,ny10w.He OCHOBHbie Hayl!Hble pe3yJihT8TbI: 

TToKa3aHa npHHUHnHaJibHaH ueJiecoo6pa3HOCTb HCnOJib30BaHHH B 

aBTOMaTH3aUHH 3KCnepHMeHTa 

'/ MHKpo-3BM 6e3 co.6crneHHOii BHellJHeii naMHTH, 

• HeO,nHopoJJ.Hoii annapaTyphI CBH3H Mem:.ny MalllHHaMH: 

. Y CTaHOBJieHa sam:HOCTb peaJIH38UHH , BHpTyaJibHbIX JJ.HCKOB B 

I JIOKaJibHOii ceTH. 

.UoKa3aHO cymecTBOBaHHe npHOpHTeTa ,ll,OCTH)KeHHH Bb!COKHX noKa-

3aTeJieii JIOKaJibHOH ceTH nepe.n npHMeHeHHeM CTaH,napTOB, paCCl!H

TaHHb!X Ha onpeJJ.eJieHHbie KOHcp11rypau1111 cei-1-1 1-1 cJiom:Hy10 ,necj:>1-1-

UHTHYIO annapaTypy nepe,nal!H JJ,aHHbIX. 

Pa3pa60TaH opHrttHaJihHblii JIOKaJihHhlii aJiropHTM MaplllpyTH3aUHH 

,nJIH Heo,nHopo.nHoii cern MHKpo-3BM, npe,nJiom:eH npocrnii nporn

KOJI ,UJIH TaKoii ceTH. 

npe.nJiom:eHO pacCMOTpeHHe BHpTyaJibHblX coeJJ,HHeHHii Ha ypoBHHX 

Bhillle TpaHcnopTHoro He Mem:JJ.y npoueccaMH, a Mem:.ny o6beKTaMH 

H HX (nporpaMMaMH-) nOJib30BaTeJIHMH. . 

npaKTH'leCKan u.eHHOCTb pa60Tbl 3aKJII04aeTCH B CJieJJ,y10w.eM: 

Pa3pa60TaH cnoco6 ,UHHaMHl!eCKoii 3arpy3KH OT,UeJihHbIX l!aCTeii 

noJJ,nporpaMM C opraH113au11eii HX B CBH3Hb!e cnHCKH, no3B0JIHIO

ll.lHii npOH3B0,UHTb HaC_TpoiiKy nporpaMMHOfO o6ecnel!eHHH Kam:.noii 

MallJHHbl JIOKaJibHOii. ceTH lia ee annapaTHYIO KOHcpttrypau1110 C 

nOMOW.b!O, MOHHTOpHbIX KOMaH,U. 

Pa3pa6ornH npocrnii . MexaHH3M opraHH3aUHH o6mero JJ.HCKa c 

l!aCTHbIMH MOJJ.Hq>HKaUHHMH', He06XO,UHMbltt ,ll,JIH JanycKa noJiirnueH

HOH onepaUHOHHOii CHCTeMhl Ha HeCKOJlbKHX MallJHHa_X C 0,UHOfO H 

Toro m:e CHCTeMHOfO ,ll,HCKa. 

Pa3pa60TaHO H nepe,na'uo· B 3KcnJiyaTaUHIO nporpaMMHOe o6ecne

l!eHHe . ueo,nH.opo,nHoii JI0KaJihHoii ·cern·; 'noJiyl!HBllleii Ha3BaHtte 

CMNet (Cu-~M-H3T). Otto noJJ.JJ,epm:11saeT Ha1160J1ee pacnpocTpa

HeHHh1e B 3KCn~pHMeHTaJibHbIX Jia6~parnpHHX MHKpo-3BM H COOT

BeTCTBYIOlllHe onepaUHOHHble CHCTeMhl, peaJIH30BaHO ,UJISI lllHpOK0-
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ro cneKTpa annapaTypbl CBH3H H OTKpblTO ,!I.JIH ,naJibHeihuero pa3-
BHTHH, no,nTBep)KJI.aeT npaBHJibHOCTb BOITJIOW.eHHblX TeopeTH4eCKHX 
pe3yJibTanrn H JIHKBH,nHpyeT peaJibHO cyw.ecrnoaaaw1111 npo6eJI B 
nporpaMMHOM o6ecne4eHHH. . 
BHe.n.peHHe pe3yJibTaT0B pa60Tbl. Pa3pil6oTaHHOe aaTOpOM ,!I.HCcep

TaUHH nporpaMMHOe o6ecneYeHHe HeOJI.Hopo,nHOH 'JioKaJibHOH ceTH MHK
po-3BM CM Net w11p0Ko • 11cnoJih3yeTCH B HHCTHTyrnx C11611pcKoro 
oT,neJieHHH AH CCCP, yye6HhIX 3aae,neHHHX M11Hay3a PC<t>CP, pH,ne 
.npyrnx opraHH3aUHH H ripeJI.npHHTHH CTpaHbl. OHO npHHHTO B MHHBys 
3e PC<t>CP B Ka4eCTBe THnOBOH ceTH ,!I.JIH HCnOJih30BaHHH B' CHCTeMaX 
aBTOMaTH3aUHII Hay4Hb!X HCCJie,noBaHHH H B aBTOMaTH3HpoaaHHhIX 

o6y4a!OW.HX CHCTeMax. . \ 
Anpo6aunH pa6oTbl H ny6JIHKaUHH. OcHOBHhie noJio)KeHHH H 

pe3yJihTaThl ,n11ccepT8.UHOHHOH pa60Thl ,!I.OKJia,!I.hIBaJIHCh H o6cy)l{,n~JIHCh 
Ha ceMHHapax OTJI.eJia · BhI4HCJIHTeJihHhIX cHcTeM HHCTHTy-ra H,nepHOH 
qJH3HKH CO AH CCCP, Ha pecny6JIHKaHcKHX coaew.aHHHX-C~MHHa

1

pax 
«HcnoJih30BaHHe 3BM B yye6HOH H HayYHO-HCCJieJI.OBaTeJihCKOH pa6o- · 
Te cTy,neHTOB» (r: Hosoc11611pcK, 1986 r. H .1988 r.) ,' Ha yernepTOM 

.. . . ., . ' . \ 

BcecOI03HOM ceMHHape no o6pa60TKe qJH3[!4eCKOH . HHqJOpMaUHH 
(r. EpeaaH, 1988 r.) 11 Ha TpeTheH Me)l{,nyttapo,nttbtt 'wKoJie no AHH 
(r. [lyw.11Ho, 1988 r.). flo TeMe ,n11cceprnuli11 ony6mrn'oaatto-' 5 neyaT-
Hhix pa60T. ·.. ·. . . 

CTpyKTypa H 06beM pa60Tbl . .[lHccepTaUHSl COCTOHT H3 BBe,neHHH, 
Tpex rJiaB, 3aKJII04eHHH H cnH.CKa JIHTepaTypbl H3 62 HaHMeHOB8HHH. 

O61,eM pa60Thl - 110 CTpaHHU, BKJII04aH 6 pHCYHKOB 11 3 -ra6JIHUhl. 

CO,ll.EP)KAHHE PA60Tbl 

Bee.n.eHHe co,uep)l{HT onpe,neJieHHe TepMHHa tteo,nttopo,nHOH JIOKaJih
HOH ceTH, o6oCHOBaHHe aKTyaJihH.OCTH TeMbl .rd1ccepTaUHH. CqiopMyJIH
poBaHhl ueJih pa60Thl H OCHOBHhie 3a,na4H HCCJie,!I.0BaHHH. 

. nepeaH rJiaBa ,!I.HcceprnU:irn nocBHW.eHa attaJIH3Y COCTOHHHH 11 Tpe-
6o'aaHHH K Bbl4HCJIHTeJibHOH TeXHHKe B 3KCnepHMeHTaJibHblX na6opaTO-
pHHX. . . . ' .·. . , : . 

floCTOHHHOe YCJIO)l{HeHHe 3KCnepHMeHT0B npHBO,!I.HT. K; TOMY, 4TO B 
HHX yyacrnye-r ace. 6<;>.nhwee KOJIH4eCTBO 3BM. CJIO)K

1

Hhie pacYeThl ,!I.JIH 
no,nro_TOBKH' 3KcnepHMeHTa . H OCH0BHaH o6pa6oTKa no.iiyYeHHbIX ,naH
HhIX . Bh!TT0JIHHIOTCH, .. KaK 

O 

,npaBHJIO, 'Ha KpynHhlX , 
1

Bbl4HCJIHTeJI,hHhIX 
MaWHHax. Coace~ rio~,npyr9My ,· o6CTQHT ,neJI0 ,!I.Jill _TOH. Bbl4HCn'HTeJih
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HOH-TeXHHKH, KOTOpaH npHHHMSeT yYaCTHe B ,CaMHX 3KCnepHMeHTax. 
Henocpe,ncrneHHaH no,nroTOBKa, ynpaaJieHHe 3KcnepHMeHTOM. H c6op 
,naHHbIX, a TaK)l{e npe,naapHTeJibHaH o6pa60TKa noJiyYeHHhIX . ,naHHhIX 
Bh!TTOJIHHIOTCH a , cpe.ne c )l{eCTKHMH Tpe6oaaHHHMH, npe,nbHBJieHHhIMH 
np11po,no11 caMoro 3KcnepHMeHTa. 'Uo3TOMY 3,nech B no,naBJIHIOW.eM 
60JihWHHCTBe cJiyyaea HCnOJih3YIOTCH MHKpo-3BM, CHa6)1{eHHhie Heo6-
XO,!I.11Mh!M KOJill4eCTBOM H3Mep11TeJibHhlX II ynpaBJIHIOW.HX Mo,nyJieH H 
COOTBeTCTBYIOW.HMH npeo6pa30BaTeJIHMH . CHrttaJIOB, H ycTaHOBJieHHhie 
B Henocpe,ncTBeHHOH 6JIH30CTH OT 3KCnepHMeHTaJibHOH yCTaHOBKH. 
flapaMeTphl BHewHeH cpe,nhl B 3THX MeCTax YaCTO tte6JiaronpHHTHhl 
,!I.JIH ycTaHOBKH ,!I.HCKOBhIX HaKOnHTeJieH HHqJOpMaUIIH, KOTOpbie 60HTCH 
BH6pau1111; nepena,noa ,TeMnepaTyphl; MarHHTHhIX noJieH, 3arpH3HeHHOC
TH B03,nyxa H Hy)l{,na!OTCH. B peryJIHpHOM cneuHaJihHOM o6cJiy)KHBaHHH. 

· B 3TOH . cHTyau1111 oKa3hrnaeTcH ueJiecoo6pa3HhIM 3KcnJiyaTHpoaaTh 
MHKpo-3BM 6e3 co6crneHHOH BHewtteH naMHTH, 06ecne411aaH ,nocTyn 
K y,naJieHHhIM ,!I.HCKaM. 

HHqiopMaUHOHHhie ·, CBH3H Me)l{,ny Bhl4HCJIHTeJibHhlMH MaWHHaMH 
TaK)l{e no,naepraIOTCH BHeWHHM B03,!I.eHCTBHHM, npH .3TOM JI.a)Ke B npe
,neJiax 0,!I.HOH ycTaHOBKH Tpe6oaa.HHH Ha ypoBeHb noMexo3aw.11w.eHHOC
TH MOryT CHJihHO OTJIH4aThCH. KpoMe 3TOfO, HMeeTCH o6bl4HO. 60Jih
WOH pa36poc Heo6xo,nHMhIX cKopocTeH nepe,naYH .H o6beMa nepe,naaa
eMhIX ,naHHhlX. · .[lJIH, y,noaJiernopeHHH 3THX HeO,nHopo,nHhlX Tpe6oaaHHH 
eCTecTBeHHee npHMeHHTh pa3HOpO,nHyIO annapaTypy CBH3H, YeM 0,!I.HO
po,nHyIO, y,noaJiernopHIOllJ.YIO no BCeM napaMeTpaM HaHBhlCWHM Tpe6o
BaHHHM. TaKHM o6pa30M, MO)l{HO ,!I.OCTH4h npe,neJihHO BhlCOKOH rn6KOC
TH CHCTeMhl B ueJIOM, He HaKJia,!I.bIBaH orpaHH4eHHH Ha ,npHMeHeHHe 
JII06oro .arr,na annapaTyphI nepe,nayH ,naHHhIX, flocJie,nHee raK)l{e cno
co6crnyeT . HeKOTOpOMY crJia)KHBaHHIO npo6JieM, B03HHKa!OW.HX H3c3a 
JI.eqJHUHTHOCTH OT,!I.eJihHhlX KOMnoHeHT · Bh14HCJIHTeJihHOH TeXHHKH. 

JloKaJihHaH ceTh B 3KcnepHMeHTaJihHOH Jia6opaTopHH ,!I.OJl)l{Ha 
o6Jief4HTh. Tpy,n 3KcnepHMeHTaTopa. 3To 03Ha~aeT, 4TO OHa ,!I.OJl)l{Ha 
pa6oTaTh. B npHBhl4HOH ,!I.JIH YeJIOBeKa cpe,ne H o6w.aThCH C HHM .. Ha 
y,no6HOM ,!I.JIH Hero ypoaHe. EcTecrneHHO, 4TO ceTb ,!I.OJl)l{Ha pa6oTaTb 
Ha HMe10w.e11cH B Jia6opaTOpHHX Bhl4HCJIHTeJihHOH. TeXHHKe, nOBhlWaH 
3qJqJeKTHBHOCTh ee HCnOJih30BaHHH, H C npHMeHeHHeM HMeIOw.erocH 
nporpaMMHOro o6ecneYeHHH. AnnapaTypa nepe,naqrr ,naHHhIX ,noJI)l{Ha 
6hITh 'He,noporo11, ,nocTynHott, Ha,ne)l{HOH H 6b1cTpo,ne11cTBY10W.eH. .[lJIH 

. MalllHH'6e3 co6cTBeHHOH BHewHeH naMHTH ,!I.OJI)l{Hhl 6h1Th peaJIH30Ba
Hbl BHpTyaJihHhle ,!I.HCKH. H npoue.nypa, 3arpy3KH onepauHOHHOH CHCTe
Mhl C HHX;' MawHHhl, He· HMe!OW.He. qJH3H4eCKOfO TepMHHaJia, HY)KJI.a!OT
CH B I peaJIH3aUHH BHpTyaJihHOro TepMHHaJia. BcH ceTb B ueJIOM ,!I.OJI-
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)!{Ha o6JiaAaTb 60JibllIOH rn6K0CTblO H HaAe)l{H0CTblO, onepaTl!BH0CTblO. 

11 npocTOTOH ynpaBJieHllH. TTepel!l!CJieHHble Tpe6oBaHllH K JIOKaJibHOH 

ceTll 3KCnep11MeHTaJibHOH Jia6opaTop1111 HeJib3H ynycKaTb 113 Bl!Aa np11 

npoeKTllp0BaHllll HOBOH ceTll, 1160 Heco6JI10AeH11e X0TH 6bl 0AH0ro 113 

HllX M0)l{eT CBeCTll 'Ha HeT CMbICJI BCeH pa3pa60TKll. 

TTp11 aHaJI113e cymeCTBYIOIIJ,llX JI0KaJibHblX ceTett BbIAeJIHJiaCb 0AHa 

xapaKTepHaH oco6eHH0CTb. 60JiblllllHCTBO ny6JI11Kau1111 0TH0CllTCH K 

Hll)l{Hl!M ypoBHHM np0T0K0Jia, K annapaType nepeAalJll AaHHbIX 11 

npo6JieMaM A0CTyna K cpeAe. 3TO M0)l{H0 06bHCH11Tb K0MMeptJeCKl!Mll 

np114l!HaMll, BKJIIOlJaH peKJiaMy AJIH np0113B0Al!TeJiett annapaTypbl 11 

nOTeHullaJibHblX noKynaTeJieH, a TaK)l{e TeM ¢aKTOp0M, lJT0 Jll!TepaTy

pa paccMaTpl!BaeT o6bllJHO nocJieAHlle o6menp113HaHHbie A0CTl!)l{eHllH. 

TToJib30BaTeJIH ceTll, 0AHaKo, llHTepecyIOT Ha caM0M AeJie cosceM APY

rne xapaKTepllCTl!Kll ceTll. Ba)l{HO, lJT06bI OH pelllaJI CB0ll npllKJiaAHbie 

3aAalJll 6bICTpo, 3¢¢eKTllBHO, YA06Ho 11 l!MeJI 6bl B03M0)l{H0CTb JierK0 

yseJilllJl!BaTb noKa3aTeJill CllCTeMbl, llCIT0Jib3YH H0Bbie, YJIYtJllleHHble 

ycTpOHCTBa 11 nporpaMMbl. MecTOHaXO)l{AeH11e Al!CK0B, Bl!Tble napbl 

npoB0A0B, omosoJioK0HHbie Ka6eJI11, CSMA/CD, 10 M6oA ¢113114ec

KOH cKopocT11 - see 3T0 noJib30BaTeJIH He KacaeTcH. EMy HY)l{Ha 
I 

HaAe)l{H0CTb xpaiieHllH l!HqJOpMau1111, CK0p0CTb A0CTyna K Hett, HaAe)l{-

H0CTb 11 Hll3KaH CT0llM0CTb CllCTeMbl B ueJIOM. 

B ycJI0BllHX AeqJllUllTHOCTll AOCTaT0lJHO llHTeJIJieKTyaJibHOH anna

paTypbl CBH3H 06ecnetJeH11e nepe4l!CJieHHblX xapaKTepllCTllK B03JiaraeT

CH Ha nporpaMMbl. OAHaKo cymecrnyIOmee nporpaMMHoe -06ecne4eH11e 

peAKO YA0BJieTBopHeT Tpe6oBaHl!HM, npeAbHBJIHeMbIM K HeMy B 3Kcne

p11MeHTaJibHblX Jia6opaTOp11Hx. OAH11 (DECnet) Tpe6y10T A0porocTOH

mett annapaTypbI 11JI11 orpoMHoro MecTa B oneparnsHott naMHTll, APY

rne (AJIHCA, RTM) pacctJl!TaHbI Ha KQHKpernyIO onepau110HHYIO c11c

TeMy l!Jlll annapaTypy CBH311. 60JiblllllHCTBO pa3pa60TOK HepacnpocT

paHl!MO BBllAY l!X HeC0BMeCTllM0CTll co CTaHAapTHblM MaTeMaTlllJeCKllM 

06ecnetJeH11eM, 11cnoJib30BaH11H yH11KaJibHOH annapaTypbI 11JI11 -Hll3Koro 

ypoBHH HaAe)l{HOCTll 11 AOKyMeHTllpOBaHHOCTll. 

HMelOIIJ,l!eCH CTaHAapTbl AJIH JIOKaJibHblX ceTeH B 6oJiblllllHCTBe 

cJiytJaeB HBJIHIOTCH IOPllAlllJeCKll YTBep)l{AeHHb!Mll cTaHAapTaMll «de 

facto». OHll Me)l{AY co6ott npaKTlllJeCKll He CBH3aHbl, B HllX OlJeBllAHO 

OTCYTCTBlle KOHuenTyaJibHOH ueJIOCTHOCTll. 3TO npllBOAllT K TOMY, lJTO 

HeK0TOpbie ¢yHKUllll Ay6JI11py10TCH Ha pa3Hb!X ypoBHHX npoTOKOJia, 

MHOro pecypcoB Tpe6yeT cornacosaH11e OTAeJibHbIX ypoBHeH Me)l{AY 

co6ott. 60JiblllllHCTBO CTaHAapT0B AJIH JIOKaJibHblX ceTeH pacClJl!TaHO 

Ha cneu11aJibHOe 06opyAOBaH11e CBH311. TTp11 eIO 0TCYTCTBllll llCITOJlb30-

BaH11e CTaHAapTa CTaHOBllTCH BeCbMa npo6JieMaTlllJHblM. TaK KaK 
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JIOKaJibHbie ceTll 0XBaTbIBalOT BnOJIHe o6o3p11MYIO Tepp11TOpH!O H Haxo

AHIIJ,YIOCH TaM BbllJllCJll!TeJibHYIO TeXHllKY 11 annapaTypy CBH3H, TO 

M0)l{HO OTBJielJbCH OT BHellIHllX CTaHAapTOB. H C03AaTb CBOH BHyTpeH

Hlle. CKa3aHHOe CTaHOBllTCH Heo6XOA11MOH npeAnOCblJIKOH AJIH AOCTll

)l{eHl!H BbICOKllX noKa3aTeJiett JIOKaJlbHOH ceTll np11 OTCYTCTBllll ; TOH 

TeXHl!Kll, Ha KOTOPYIO paCClJHTaHbl o6menpHHHTble CTaHAapTbl. 

EAllHCTBeHHbIM AeHCTBl!TeJibHO YHl!BepcaJibHblM CTaHAapT0M MO)l{H0 

ClJHTaTb 3TaJIOHHYIO M0AeJib B3al!MOAeHCTBllH OTKpb!TbIX CHCTeM. . 

BTopaSI rnasa AHCCepTaUllH COAep)l{HT on11caH11e npHHUHITOB H 

aJiropHTMOB pa3pa6aTb!BaeMoro 'npOTOKOJia HeOAHOpOAHOH JIOKaJibHOH 

cern MHKpo-3BM. TTpoTOKOJI 6a311pyeTCH Ha JIOKaJibHbIX aJiropHTMax. 

TpaHcnopTHaH CJiy)K6a ceTll Bbin0JIHHeT HerapaHTHposaHHYIO AettTa

rpaMMHYIO AOCTaBKY HHqJOpMau1111. Pa3Mep naKeTOB AOCTaTOlJeH AJIH 

nepeAalJH OAHOro 6JIOKa, C0Aep)l{alll,ero 512 6attTOB. TeKCTOBaH 

11H¢opMau11H .KoA11pyeTCH B KOAe ASCII. B ocHose npoTOK0Jia Jie)Kl!T 

ceM11ypoBHeBaH 3TaJIOHHaH M0AeJib B3aHMOAeHCTBllH OTKpb!TbIX CllCTeM. 

UeJiecoo6pa3HO opraHH30BaTb CKB03HYIO nepeAatJy AettTarpaMM Me)l{

AY ypoBHHMH' HH)l{e ceccHOHHOro, lJTO noApa3yMeBaeT 06my10 AJIH. scex 

3THX ypoBHeH cJiy)Ke6HylO HHqJOpMaUl!IO. 

YposeHb KaHaJia nepeAalJll AaHHbIX HBJIHeTCH nepBblM 113 pa3pa6a

TbIBaeMblX; TaK KaK qlll3lllJecKaH nepeAatJa HHqJOpMau1111 OTHOCllTCH K 

sonpocaM annapaTypbI. • KaHaJibHbIH yposeHb BbinOJIHHeT nepeAatJy 

naKeT0B Me)l{AY napaMH 3BM, CBH3aHHbIMll Me)l{AY co6011 Jil!HllHMH 

CBH311. TTp11 3T0M He llCIT0Jib3YIOTCH B03MO)l{HOCTH lllllpOKOBelll,aTeJib

HOH aApecau1111, lJT0 OlJeHb He3HalJl!TeJibHO CHl!)l{aeT 3¢¢eKTllBHOCTb 

llCIT0Jib30BaHHH COOTBeTCTBYIOIIJ,ett annapaTypbl CBH3H, HO cymecTBeH

HO noBbilllaeT JIOrtttJecKy10 ueJiocTHOCTb npoToKoJia HeOAHOPOAHOH ceT11 

11 TeM CaMbIM 3qJqJeKTHBHOCTb ero peaJil!3aUllll. TTo 3TOH )Ke npH411He 

Ka)l{AaH JIHHllH CBH3H pa6oTaeT . B noJiyAynJieKCHOM pe)l{HMe. Ha 

KaHaJibH0M ypoBHe ocymecTBJIHeTCH KOHTpOJib Ha OllIH6Kll nepeAalJH 11 

ITOATBep)l{AeH11e npaBl!JlbHOCTll nepeAalJll, lJT0 npeA0TBpallI,aeT HCKa

)l{eH11e 11 rioTep!O llHqJOpMaUHH. 

CeTesott yposeHb npoT0K0Jia ornetJaeT 3a Maplllpyrn3au1110 AettTa

rpaMM. HeOAHOpOAHaH JIOKaJibHaH·ceTb B 3TOM nJiaHe 3aHl!MaeT npo

Me)l{yT0lJHOe noJIO)KeHlle Me)l{AY rno6aJibHb!Mll ceTHMH 11 ceTHMll C 

06me11 nepeAa!Olll,eH cpeAOH THna MOHOKaHaJI HJIH KOJibUO. TTepBbie 

HY)l{Aa!OTCH B CJIO)l{HOM aJiropHTMe MaplllpY,TH3au1111, Y4HTb!Ba!Olll,eM 

He60Jibllllle CKOpOCTll OTAeJibHblX.' KaHaJI0B, l!X 3arpy)l{eHH0CTb 11 

HaAe)l{H0CTb. BTOpbie B006lll,e He l!Me!OT Maplllpyrn3au1111. 8 HeOAH0-

"po.ri,HOH JIOKaJibHOH ceTll HCITOJlb3YIOTCH 6bICTpb!e 11 HaAe)l{Hbie KaHaJibl 

CBH3H,. KOT0pbie n03BOJIHIOT o60HT11Cb 6e3 aJibTepHaTl!BHblX . Maplllpy-
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T0B Mem:.LJ.y, MallrnHaMH. A.LJ.anTaU,HIO K fl0Tpe6HOCTHM no CK0p0CTH H 

o6beMy nepe.LJ.a•m M0m:Ho npoaecTH Ha ypoatte Bb16opa TonoJ1orHu 
CBH3ett H K0HKpeTHblX HHTepcpettCOB. 

8 0CH0Be aJ1ropHTMa MaprnpyTtt3aU,HH Jlem:HT .LJ.epeao 0CH0BHbIX 

J111i-I11tt cBH311, coe.LJ.lIHHIOill.lIX Y3JlbI ceT11 nonaptto Mem:.LJ.y co6ott. ,Ha 

3T0M .LJ.epeae onpe.LJ.eJIHeTCH HyMepau,mI Y3JI0B CJIC.LJ.YIOill.lIM o6pa30M. 

Kopettb noJ1yqaeT H0Mep 1. Y3JlbI-CbIHOBbH noJ1yqa10T H0Mep KopHH, 

C.LJ.BlIHYT0f0 Ha HeCK0JlbK0 pa3pH.LJ.0B BJleB0. MJ1a.LJ.Wlle pa3pH.LJ.bl BbI611-

pa10TCH TaK, qT06bI a.LJ.peCHbie npocTpaHCTBa n0.LJ..LJ.Cpe,BbeB He nepeKpbl

BaJlll .LJ.pyr .LJ.pyra. AJ1rop11TM nplIMeHHeTCH peKypcHBH0 .LJ.0 II0CJle.LJ.HlIX 

JllICTbeB .LJ.epeaa. KpoMe octtoBHbIX JIHHHH, 06pa3y10m11x .LJ.epeao, MoryT 

cymecrnoaaTb .LJ.pyrne (.LJ.onOJIHHTeJlbHbie) JIHHllll CBH3H, o6pa3yl0Ill.lle 
BMecTe C 0CH0BHb!Mll npaKT11qecK11 JII060tt np0113B0JlbHbIH rpacp Tono

JI0fllll. 
MaprnpyTtt3au,ttH npott3BO.!l.11TCH Ha oettoae H0Mepa co6crnettttoro 

y3J1a u H0Mepoa · acex cMem:HbIX y3J10B. CttaqaJ1a nposepHIOTCH ace 

coce.LJ.11 H y3eJ1, BbIIIOJIHHIOill.HH MaprnpyTH3aU,lIIO, Ha BX0m:.LJ.eHHe noJ1y

qaTeJ1H B HX noMepeBbH. EcJ111. HH 0.LJ.lIH H3 Y3JI0B H,e •BblII0JIHHeT 3T0 

YCJI0Blle, TO HHq>OpMaU,HH nepe.LJ.aeTCH B ( e.LJ.HHCTBeHHYIO) (l '"1BHYIO 

JllIHHIO, ae.LJ.Ylll.YIO B CTopotty K0pHH .LJ.epeaa T0II0JI0rHll. Ecm1 no.1yqa

TeJ1b BX0.LJ.HT B HeCK0JlbK0 n0.LJ..LJ.epeabeB, TO lIHq>OpMaU,lIH,:nepe.LJ.aeTCH B 

ttattMettbrnee II0Mepeao, T. e. y3J1y c tta1160J1bllIHM H0MepoM. Kor.LI.a 

YCJI0BHe BblII0JIHHeT p0BH0 0.LJ.lIH y3eJ1, TO lIHq>OpMaU,HH nepe.LJ.aeTCH 

eMy. Kor.LJ.a .LJ.0CTaBlITb 'lIHq>OpMaU,HIO HeB03M0)K:H0, ceTeBOH ,ypoBeHb 

M0m:eT B03BpaTHTb OTnpaBHTeJIIO' C00TBeTCTBYIOUlee coo6mett11e. 3Ta 
CHTyaU.lIH B03HlIKaeT npll 0TCYTCTBHH JIHHlIH,. 'ae.LJ.ymett B CT0p0HY K0p

HH .LJ.epeaa, a TaKm:e npu 0TCYTCTBHll no.LJ..LJ.epeaa, co.LJ.epm:amero a.LJ.pe

coaaHHbIH y3eJ1. rpynnOBbie cpopMbl .LJ.0CTaBKH lIHq>OpMaU,HH HCn0Jlb3Y
IOT T0JlbK0 .LJ.epeao 0CH0BHblX CBH3ett H pa3MH0m:aIOT naKeTbl nporpaM

MH0. 
Pa3pa6oTaHHblH aJ1rop11TM MapwpyTH3aU,HH .HBJIHeTCH CTi}THqecKHM 

no 0TH0llleHlIIO K Harpy3KaM nepe.LJ.aqu Ha. 0T.LJ.eJlbHblX JIHHlIHX, HO 

a.LJ.anTHBHbIM no • 0THornett1110 K H3MetteHHHM TonoJ1oruu ceTH .. EcJ111 

T0n0JI0rHH ,He MeHHeTCH '.LJ.HHaMllqecKHM o6pa30M,, TO rapaHTttpyeTCH 
coxpaHetttte CJle.LJ.0BaHHH naKeT0B B ceTH. UeJIOCTHOCTb lIHq>OpMaU,HH 

npoaepHeT ceCCHOHHblH ypoaeHb. O03TOMY .!1.Jlf! Tpattcnoprnoro yp0BHH 
He oCTaeTCH cpyHKU,lltt; OH' np0CT0 BblII0JIHHeT nepe.LJ.aqy naKeT0B· Mem:

.!I.Y ceCClI0HHblM 11 ceTeBblM yp0BHHMH ,np0T0K0Jla. · 
Cecc110HHbIH ypoaettb o6ecnequaaeT . CBH3b •· Mem:.LJ.y .rrpou.eccaMH, 

.LJ.JIH qero •.!I.0Jlm:HbI yCTattaBJ111BaTbCH • BttpTyaJ1bHbie ,coe.LJ.lIHeHHH. TaK 
KaK C0e.LJ.lIHeHlIH HeCHMMeTpHqHbl, u.eJ1ecoo6pa3HO pacc.MaTplIBaTb Bllp-
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TyaJJbHbie C0e.LJ.lIHeHlIH Mem:.LJ.y o6beKTaMll H npou.eccaMll-II0Jlb30BaTe

JIHMll. O0Jlb30BaTeJJH ycTaHaBJllIBalOT H pa3be.LJ.11HHIOT COe.LJ.lIHeHlIH, 

nocb1J1a10T 3anpocb1, noJ1yqa10T orneTbI. O6mee .LJ.JIH acex ypoatteif npo~ 

T0K0Jla noJle ynpaBJIHIOill.eH HHq>OpMaU,lIH B .LJ.eHTclrpaMMaX 0TKpbrnaeT. 

B03M0m:H0CTb YHHKa.iibHOH HyMepau.1111- acex BHpTyaJlbHblX coe.LJ.ttHeHHH 

B ceTll. HoMep BllpTyaJlbH0f0 coe.LJ.HHeHHH HBJIHeTCH COCTaBHblM, BKJilO

qa51 H0Mep y3J1a-xo3HttHa o6beKTa, H0Mep y3J1a-noJ1b30BaTeJ1H 11 H0Mep 

o6beKTa. nocJ1e.LJ.HHH pa3.LJ.eJ1HeTCH Ha H0Mep · ~JJacca o6beKTa 11 

nopH.LJ.KO~bIH H0Mep BHYTPH KJ1acca. Ytt11KaJ1bHO,cTb H0Mepoa B!1PTYaJ1b
HbIX coe.LJ.11Hett11if oqeHb y.LJ.o6tta np11 .LJ.ettTarpaMMHOM pem:11Me nepe.LJ.a

qu 1,rncpopMau,11H. KpoMe 3T0f0, BKJIIQqeHHe i( 3T0T H0Mep a.LJ.pecoB 

yqac'!'BYIOlllHX B C0e.LJ.lIHeHlIH Y3JI0B 06ecqeq11aaeT C0BMeCTH0 C npo

aepKOH MaprnpyTtt3aU,lIH Ha ceTeB0M yp0BHe BblC0KylO· 3am11meHH0CTb 
• ,· ', > 1 j ' 

ycTaH0BJleHH0f0 C0e.LJ.11HeHlIH OT ttecaHKU,lI0HllpoaaHH0f0 .LJ.0CTyna. 

" Ha , np11K~a.LJ.HOM ypoatte npoT0KoJ1a onpe.LJ.eJl5IJOTCH 061>eKTbl 11 

aJlropHTMbl, B3alIMO.LJ.ettCTBlIH C HlIMll. Onpe.LJ.eJleHbl , KJlaCCbl BHpTyaJJh

H0f0 .LJ.HCKa, BllpTyaJlbHOH JieHTbl, ycTpOHCTBa neqaTll, BllpTyaJJbH0f0 

TepMttHaJla, y.LJ.aJ1eHHbIX no.LJ.nporpaMM, Mem:3a.LJ.aqttoro o6Metta, llIJ1J0-

3oa B, .LJ.pyrne ceTH 11 KJI.acc crreu.11aJ1bHbIX o6beK,;oi:i. CJ1ym:6a a11pTy

aJ1bHbIX cpattJIOB He pea.11113oaatta, TaK KaK otta npe.LJ.noJJaraeT HaJ1uque 

cneu.11aJ1bttoro cpattJ1osoro npou.eccopa B ceT11, peaJ1113au,u51' K0Toporo B 
HeO.LJ.HOp0.LJ.HOH no onepau,HOHHbIM ClICTeMaM ceTH,. HBjIHeTCH qpe3Bbl

qaiftto cJJom:ttoif 3a,uaqeif. B11pTyaJ1bHbie .LJ.lICKH .11 a11pTyaJ1bHbie J1eHTbI 

HCII0Jlb3YIOTCH Kam:.LJ.OH onepau,HOHHOH ClICTeMOH H, npe.LJ.CTaBJIHIOT 

co6oif He qTo 11Hoe, KaK yCTpoifcrna xpatteHHH 11ttcpopMau.mi c npo1:13-

B0JlbHbIM HJIH II0CJle.LJ.0BaTMbHbIM .LJ.0CTYII0M, 'coorneTCTBeHHO. B11pTy
aJ1bHble TepM11ttaJ1bI pa6orn10T a pem:11Me noettMBOJlbHoro. o6Metta, q,j-o 

.LJ.lIKTyeTCH tteo6xo.LJ.HMOH npocTOTOH peaJ1113au,1111 np11 npttMettettiiii pa3~ 
Hb!X onepau,lI0HHblX 'c11cTeM. AJJroplITMbl ynpaaJleHHH II0TOK0M o6ecne
quaal0T OIITHMaJlbHbie . C00TH0llleHlIH 'Mem.LJ.y . apeMeHeM peaKU,lIH' H 
KOJ111qecTBOM nepecb1.11aeMbIX naKeTOB. KJ1acc cneu.11aJ1bHbIX o6beKTOB 

BKJIIQqaeT ·cepBlICHYIO' CJ1ym6y '. ceTH, II03BOJIH!Olll.YIO 'o6pamaTbCH K 
Y3JIY no, HMeHll, nepe.LJ.aBaTb HHq>0pMaU,HIO Ha. JII06oii 113 TepMlIHa.110B . . .. ,·: ' 

ceT11, 3arpym:aTb onepau,lI0HHYIO ClICTeMy C y.LJ.aJleHH0f0 .!l.lICKa 11 T.~ II. 

OaKeT ceTH C0CTOlIT H3 IIOCJle.LJ.OBaTeJJbHOCTH OT, 14 .!1.0 600 6attTOB 
BKJIIQqHTeJl~HO. ,llaa 6attTa o6pa3ylOT .· CJIOBO, nepBbIH 6attT MJla.LJ.rnyio 

II0JI0BHHY, inopott. 6attT CTapUiylO:-MaKCHMaJlbHaH .!1.JllIHa 'npeJJ.CTaBJl5i
eT co6ott KOMIIIJOMlICC . Mem:.LJ.y' CTpeMJleimeM YBeJJllqlITb JI.JllIHY .!I.Jl'H 

n0Bb!WeHlIH '6blCTPO.LJ.eHCTBH'H' O,ll,H0I'O KattaJla 11 CTpeMJJeirneM 3MeHb

llIHTb .!1.JIIIHY .!1.JIH o6ecneqeHlIH 6hICTpOH peaKU,Hll Ha KOpOTKHe 3anpo
Cbl., nepBble 12 ,6attTOB naKeTa' 3aH11MaeT ero. 3'arOJIOBOK.' B HeM 
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eo.u.ep)KHTeH HH<pOpMaUHH, o6w.e.u.oeTynHaSI Ha seex ypoBHHX npOTOKO
Jia. CIO,u.a OTHOeHTeH pa3Mep naKern, a.u.peea y3Jia-ornpasHTe.risi H 
Y3Jia-noJiy4aTeJisi naKeTa, e4eT4HI{ TJ.JIH e6opa MHoronaKeTHbIX eoo6w.e
HHH, .· no.u.po6Hb!H THIT naKeTa, HOMep 3anpoea H HOMep 06beKTa. 3a 

3arOJIOBKOM paenoJIO)KeHa HH<pOpMaUHH eeeeHOHHOro ypoBHH. B KOHUe 
naKeTa oeTaI!JieHo OJI.HO eJIOBO ,!l.JIH nepe.u.a'IH KOHTpOJibHOH eyMMbl. 
Otto HenoJib3yeTeSI J!Hlllb Ha KaHaJibHOM ypOBHe. 

TpeTbH rnasa ,!l.HeeepTaUHH noesmueHa npaKTH4eeKOH peaJIH3aUHH 
tteo.u.ttopo,u.HOH JIOKaJibHOH eern CMNet .U.JIH paenpoeTpatteHHbIX MHK
po-3BM H onepauttoHHbIX etteTeM H sonpoeaM ee 3KcnJiyaTau1rn. 

TTptt pa3pa60TKe KOHKpeTHOro nporpaMMHOro o6eene4eHHH qaeTo 
OKa3bIBaeTeSI, 4TO nepBOHalJaJibHO 3aJIO)KeHHbie TeopeTH4eeKHe oeHOBbl 
He.u.oeTaT04Hbl H Tpe6yIOTeSI ,!l.OITOJIHHTeJibHbie peweHHH. '3TOMY sonpo
ey, KaK npaBHJIO, He y.u.eJIHeTeSI . .u.oeTaT04HOfO BHHMaHHH. Ho Be,!l.l, B 
KOHe'IHOM elJeTe 3cpcpeKTHBHOeTb Beer.u.a 3astteHT OT peaJIH3aUHH! . 

Pa3pa6oTKa eern CMNet BeJiaeb ,!l.JISI onepaUHOHHOH CHeTeMbl 
RT-11 (PA<l>OC), KornpyIO MO)KHO e'IHTaTb Hatt6oJiee a,u.eKsaTHOH 
B03MO)KHoernM MHKpo-3BM LSI-11 (3JieKTpoHHKa-60 H .u.p.). Bee 
nporpaMMHbie KOMITOHeHTbl TaK)Ke pa6oTalOT s eHeTeMe TSX-Plus, 
eosMeeTHMOH e RT-11. Beeb KOMITJieKe nporpaMM eoeTOHT H3 6oJibUIO
ro 4HeJia .u.pafisepos, .u.syx pa3JIH4HbIX 3a,u.a4 o6eJiy)KttBaHHH '3anpo
eos, 3a,u.a'IH ynpaBJieHHH eeTblO, 3a,u.a4H MO.U.H<pHKaUHH KOH<pttrypauHH 
y3Jia, 3a,u.a4H 3a,u.attHH napoJiefi .u.oeTyna, eeTesoro OTJia.U.4HKa·-tt eeTe
sqro 3arpy34HKa. 

TaK KaK nptt 3anyeKe onepauttoHHOH etteTeMbI RT-11 B onepaTHB
HOH naMSITH HaXO,!l.HTeH JIHUib eaMa eHeTeMa H .u.pafisep eHeTeMHOro 
yeTpofierna, TO noeJie,!l.HHH ,!l.OJI)KeH eo.u.ep)KaTb see nporpaMMHbie KOM
IT0HeHTbl, o6eene4ttBaIOIUHe .u.oeT)'.IT K BHpTyaJibHOMy ,u.tteKy. K 3THM 
nporpaMMHblM KOMITOHeHTaM B 3astteHMOeTH OT KOHKpeTHOH annapaT
HOH KOH<pttrypautttt y3Jia .u.o6aBJIHIOTeH ew.e no.u.nporpaMMbl KaHaJibHO
ro ypOBH51 ,!l.JIH .u.pyrnx THITOB HHTepcpefieoB eBSI3H, KOTOpbie ,!l.OJl)KHbl 

· Teetto B3attMo.u.efiernosaTb e ueHTpaJibHbIM .u.pafisepoM y3Jia. Mttoroo6-
pa3He HHTepcpefieoB H KOHcpttrypauHH Y3JIOB He IT03BOJISieT BKJIIO'laTb 
see He06XO,!l.HMb!e no.u.nporpaMMbl B 0,!l.HH .u.pafisep. TT03TOMY Hy)KeH 
MexaHH3M ,!l.HHaMH4eeKOH 3arpy3KH OT,!l.eJibHblX qaeTeH no.u.nporpaMM 
KattaJibttoro yposm1. OnepauttoHHbie ·etteTeMbI TaKofi B03MO)KHOeTH He 
npe.u.oeTaBJIHIOT. E,u.HHeTBeHHblM Bb!XO,!l.OM OKa3aJIOeb e03,!l.aHHe .u.pafi
sepos JIHHHH, KOTOpbie OTBe4aIOT Ka)K,U.bIH 3a esofi onpe,u.eJieHHbIH THn 
HHTep<pefiea H 3arpy)KalOTCH B onepaTHBHYIO naMHTb no tteo6xo,u.ttMoe
TH. .Llpafisepbl eBH3bIBaIOTeH B enHeKH, H 06pa3yeTeH K0HfJIOMepaT 
.u.pa~sepos. TTo.u.nporpaMMbI nepe,u.aIOT ynpasJieHHe B eoorneTeTByI0-
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mee MeCTO eJie,u.yIOw.ero .u.pafisepa, eeJIH TaKOH HMeeTeSI, HJIH B03Bpa
maK)T ynpasJieHHe. Bbl30B TaKHX no,u.nporpaMM-ermeKOB He OTJIH4aeT
eH OT .Bbl30Ba Tpa.U.HUHOHHblX no.u.nporpaMM. 

Paenpe,u.eJieHHe cpyHKUHH ITO OCTaJibHbIM rrporpaMMaM MO)KHO e'IH
.TaTb Tpa.U.HUHOHHblM. ,Ilse nporpaMMbI o6eJiy)KHBaHHH 3anpoeos, qaeTO 
Ha3bIBaeMbie eepsepaMH, ye-rattaBJIHB3IOT eBSI3b. Me)K.u.y eeeeHOHHbIM 
ypostteM, HaXO.U.HW.HMeH B ueHTpaJibHOM .u.pafisepe, H peaJibHO HMelO
IUHMHeH peeypeaMH y3Jia. OHH OTJIH4alOTeSI .u.pyr OT .u.pyra TOJlbKO 
.(?6beMOM yeJiyr H eoorneTeTBeHHO 06beMOM, 3aHHMaeMblM B onepaTHB
HOH naMHTH. TTporpaMMa ynpasJieHHH eeTblO BblITOJIHHeT see cpyHKUHH 
B3aHMO,!l.eHeTBHH ITOJib30BaTeJISI e eeTblO, TaKHe, KaK OTKpbITHe H 3aK
p.J:>ITHe KaHaJI0B, ornpasJieHtte eoo6w.eHHH Ha TepMHHaJibI .u.pyrnx 
Y3JIOB;; BblBO,!l. eoe.TOSIHHH KaHaJIOB HJIH TOITOJIOrHH eeTH H T. IT. ,llJISI 
a,U.MHHHCTparnpHbIX cpyHKUHH eyw.eernyIOT ew.e .u.se eneuttaJibHbIX 

, nporpaMMbl, 3a,U.aIOlll.He KOH<pttrypaUHIO . OT,!l.eJibHbIX Y3JIOB H napOJIH 
.u.oci"yna ·K paenpe,u.eJISieMbIM yCTpofieisaM. Ctt.~TeMHOMY nporpaMMHeTy 
oerasJieHa B03M0)KHOeTb nposepKH eeTeBblX cpyHKUHH e ITOMOW.blO 
!1POeToro orna.U.4HKa eern. CeTesofi 3arpy34rtK BbirPY*aeTeH B nepH
cpepttHHbie MaUIHHbI H BbIITOJIHHeT 3arpy3KY onepauttoHHOH etteTeMbI 
HJIH. aBTOHOMHblX 3a,u.a4·_ CoeTOHHHe npHKJia,u.Iioro H eeeeHOHH0ro 
yposttefi Ka)K.u.oro y3Jia 3anoMHHaeTesi tta ,u.HeKe H M0)KeT 6bITb soe
ernttosJieHo npH nepe3anyeKe onepa

0

UHOHHOH eHeTeMbl: CrnrneTHKa 
pa60Tbl aeex HHTepcpefieoB eBSI3H cpHKettpyeTCSI B onepaTHBH0H naMSI
TH: TTpH Heo6XO,!l.HMOeTH OHa MO)KeT 6bI_Tb BbIBe,u.etta Ha TepMHHaJI HJIH 
_3anoMHHaTbeH Ha ,!l.HeKe. 

UettTpaJIH3aUHH H o6o6w.eeTBJieHHe ,!l.HeKOB ,!l.JIH HeeKOJibKHX 
MaruHH HMeeT. psi.u. npettMyw.eeTB. K HHM OTHoesiTeH eTOHMoe_Tb H 
Ha,U.e)KHOeTb xpaHeHHH ,u.aHHbIX .H yeTpaHeHHe -!l,Y6JIHposaHHH. CJIO)K
HOeTH B03HHKalOT npH opraHH3aUHH MHO)KeeTBeHHOfO .u.oeTyna K ,U.He
KaM. lfretttte. MO)KeT pa3pemaTbeH MHOrHM y3JiaM o,u.HospeMeHHO, 
3antteb Ha Ka)K,!l.b!H .u.neK (HJIH onpe,u.eJieHHYIO qaeTb ero) TOJlbKO 
0,!l.HOMy. C»eTeMHblH ,!l.HeK HBJIHeTeSI eaMblM 60JibUIHM, HO Ha Hero one
pauHOHHaSI eHeTeMa 3anHeb1BaeT HeKOTOpbie napaMeTpbl, . pa3JIH4alO
IUHeeH .U.JIH pa3HbIX MaWHH, H eo.u.ep*HM0e onepaTHBHOH naMHTH so 
speMH eBOITHHra. TTptt aHaJIH3e Heo6xo,!l.HMOeTH 3anHeH Ha eHeTeMHblH 
,!l.HeK OKa3bJBaeTeH, 4TO MO,!l.H<pHKaUHH ITO,!l.Jie)KHT OlleHb He6oJibUIOe 
KOJIH'leerno 6JIOKOB no epastteHHIO e 06uim,1 061>eMOM etteTeMHOfO 
,!l.HeKa. TT03TOMY ueJieeoo6pa3HO 3aMew.aTb npH 3anHeH 6JIOKH o6mero 
,!l.HeKa Ha 6JIOKH H3 eneuHaJibHO OTBe,U.eHHOfO MeeTa, ,u.eJiaH onpe.u.e
JieHHYIO 3antteb B eoorneTeTsyIOw.efi Ta6Jittue. TaKHM o6pa30M, Ka)K-
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.11.hIH Y3eJI MO)KeT c.n.eJiaTh caou H3MeHeHHH. Ha o6w.eM cttcTeMH0M .n.uc
Ke, He pa3pywaH HHqrnpMau.mo .n.pyrnx. 

TTporpaMMHOe o6ecnetieHHe ceTH CMNet 3KCnJiyaTttpyeTcH c 
aarycTa 1986 ro.n.a. OtheM ero cocTaBJIHeT OKOJIO 26 ThICHtI K0MaH.n. 
acceM6Jiepa MACRO- I 1, H3 KOTOphIX 20 ThICHtI no pa3HhIM npH4HfiaM 
He MOfJIH 6hITb HanucaHbl Ha .n.pyroM H3hIKe. vl3-3a OCTaBWHXCH 6 
ThICH4 KOM8H,lJ, He CTOHJIO pa3pa6aTbIBaTb COOTBeTCTB)'IOW.YIO 6a3y B 
KaKOM-JIH60 H3 H3hIKOB nporpaMMHpOBaHHH ·6oJiee BhlCOKOro ypoBHH. 

Bo aper.rn 3KCnJiyaTaU.HH cern CMNet, ycTaHOBJieHHOH 'a l1HCTHTY
Te H.n.epHoii q>H3HKH CO AH CCCP, npoao.n.HJIHCh 3KcnepttMeHThI pa3-
JIH4HOro xapaKTepa. KoHq>HrypaU.HH MallIHH H T0nOJIOrHH CBH3eii Me)K
.n.y HHMH MeHHJIHCh B wupoKHX ·.n.uana3oHax. UeHTp cHa6)KeH .n.ucKar.rn 
H HaXO,lJ,HTCH B OT,lJ,eJie Bhl4HCJIHTeJihHhlX CHCTeM HHCTHTyTa.' K HeMy 
n0,lJ,KJIIOtieHhl 0,lJ,HH04Hble MeCTa H. ,KOHU.eHTpaTOphl, nocJie,lJ,HHe He,lJ,8BHO 
6hIJIH YKOMIIJieKTOBaHbl "co6cTBeHHhlMH ,lJ,HCKaMH. C KOHU.eHTpaTopaMH 
CBH3~HhI pa6oque ii.iecTa oT.n.eJihHhIX rpynn. B o6w.eii CJIO}KHOCTH no.n.
KJIIOtI.eHhI 62. MainHHhl, paCCTOHHHe HX OT U.eHTpa HaXO,lJ,HTCH B npe.n.e
JiaX ,lJ,0 O,lJ,HOfO KH{IO,MeTpa. 3a nepaoe nOJIYfO,lJ,He 1988' ro.n,a ·· UeH
i:paJibHaH MallIHHa.H3 4368 qacoB He pa60TaJia 187 qacoB no :fanna
HHpOBaHHhlM npHtIHHaM H 41 qac no He3anJiaHHpoaaHHhll\f'npH1IHHaM. 
E.11.HHCTBeHHaH OllIH6Ka nporpaMMHOfO o6ecne4eHHH HaXO,lJ,H.nacb ·•·· B 
K0MaH,lJ,HOM q>aiiJie c6opa CTaTHCTHKH . 0 3anycKe CHCTeMbl . H 6hiJia 

yc:TpaHeHa' ':fa . .nae MHHYTbl. Cpe.n.HHH ' 06beM 06MeHa HHq>OpMaLitteii 
COCTaBHJl. l, 76 M6aiiT Ha Ka)K.11.YIO MalllHHY B pa604HH .n.eHh. Cpe.n.HHH 
cKopocTh nepe.n.aqu HHq>opMau.uu c o.n.Horo .n.ucKa, KOTOphIM noJih30Ba
JIHCh 39 MallIHH, COCTaBJIHJia 1,67 K6aiiT a ceKyH.11.Y i3 pactieTe Ha 
pa6oqee BpeMH. floCJie YCTaHOBKH ,lJ,HCKOB Ha KOHU.eHTpaTOpax nOCJie,lJ,
Hee 4HCJIO cyw.ecTBeHHO . CHH3HJIOCb. TToJib30BaTeJihCKaH CKOpOCTb 
06MeHa C 3JieKTpOHHhlM ,lJ,HCKOM C0Ce,lJ,HeH MalllHHbl qepe3 HHTepcpeiic 
SB-11 cocTaBJIHeT oKoJio 13 K6aiiT a ceKyH.n.y, npe.n.eJibHaH cKopoc'rh 
ceTH 6e3 yqeTa K~IHaJJhHoro ypoaiiH 62,5 K6aiiT B ceKyH.n.y. CKopocTL 
06MeHa C peaJibHhiM ,lJ,HCKOM OtieHb CHJJbHO . 3aBHCHT OT CKOpOCTHblX 
napaMeTpOB car,10ro ,lJ,HCKa. 8 ycJJOBHHX l1_5I<l>a 6hiJJa 3acpHKCHpOBaHa 

· cKopocTh 8,8 K6aiiT B ceKyH.n.y · 6e3 no3HU.HOHHpoaaHHH. TToaHU.HOHHpo-
BaHHe f0JJOBOK cymeciBeHHO CHH)KaeT 3TY c·KopoCTh. flOBbiilleHHe CKO-

. poc'-ru cern .n.ocTHraeTcH c noM0lll.hIO npaBHJJhHoro BhI6opa ceTeaoro 
· HHiepcpeiica, yMeJJoro pacnpe.n.eJJeHHH .n.ttcKoa H npttMeHeHHH 'K3rnupo
saHHH ,lJ,JJH Haii6oJiee qacTO HCn0JJh3yeMblX q>aiiJIOB. 

·s 3aKJil011CHHH .11.HCcepTau.uH cq>opMyJJuposaHhl OCHOBHhie pe3yJJh
TaTbl pa6oTbl, a TaK)Ke onHCbIBaIOTCH. nyTH .n.ailbHeiirnero pa3BHTHH 
nporpaMMHoro o6ecnetieHHH cern CMNet. 
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OcHOBHblC pe3yJibTaTbl pa60Tbl 
., 
l. TeopeTHtieCKH o60CHOBaHa u.eJiecoo6pa3HOCTb 3KCnJiyaTaU.HH 

MHKpo-3BM, He ttMe10mux co6cTBeHHOH BHernHeii naMHTH. TTptttIHHOH 
3T0ro HBJIHIOTCH ycJIOBHH B MCCTe ycTaH0BKH dMallIHHhl, r.n.e napaMeTpbl 
BHernHeii cpe.11.bl qacTO HC6JJaronpHHTHbl .n..rrn yCTaH0BKH .11.HCKOBblX 
HaKOnHTe.'leii HHcpopr.rnu.m1. 

2. TToKa3aHa u.eJiecoo6pa3HOCTb ucn0Jih30BaHHH Heo.n.Hopo~HOH 
annapaTypbl CBH3H Me)K.n.y MallIHHaMH B ycJIOBHHX 3KCnepHMCHTaJib
HblX Jia6opaTopuii, a TaK)KC a ycJIOBHHX 0TCYTCTBHH 6oJiee C0BepweH
HOH H' 3KOHOMH4eCKH,lJ,OCTynHOH annapaTypbl nepe.n.a,rn .n.aHHhIX'. 

3. )loKa3aHO cymeCTBQBaHHe npuopHTeTa ,lJ,0CTH)KeHHH BblC0KHX 
noKa3aTeJieii JIOKaJibHOH CCTH nepe.n. npttMeHeHHeM 60JihlllHHCTBa 
HMeIOW.HXCH CTaH.n.apTOB Ha JIOKaJibHbie ceTH; TaK KaK nocJie,lJ,HHe 
06bI4HO pacctIHTaHbl Ha KOHKpeTHYIO annapaTypy CB513H. TTpttMeHeHHe 
.n.pyroii annapaTyphl nepe.n.aqu .n.aHHhIX BMesTe c. HMCIOW.HMHCH )KeCT
KHMH orpaH!ItieHHHMH Ha 3cpcpeKTHBHOCTh pa9on1 cern Tpe6yeT pa3pa-
60TKH' cneu.ucpuqecKoro npoToKoJia, He HMe10mero aHaJiora a. c:raH.n.ap
Tax ,lJ,JlH JIOKaJihHhlX ceTeii. 

4. Pa3pa6oTaH ·opurnHaJihHhIH a'JiropttTM Maprnpyrn3au.uu .11.JIH 
Heo.n.Hopo.n.Hoii cern MHKpo-3BM, pa6oTaIOIUHH Ha npaKTHtieCKH npo
H3B0JihHOM. rpacpe T0nOJIOrHH CBH3eii CCTH. AJiropHTM HBJJHeTCH CTaTH
qecKHM no OTH0lllCHHIO K Harpy3Kar.1 nepe.n.aqu micpopMaIJ,HH Ha 
OT,lJ,eJibHblX JIHHHHX, HO ,a.n.anT_HBHhlM no 0THOrneHHIO K H3MeHeHHHM 
TOn0JI0fHH, CCTH. 

5. TTpe.n.Jio)KeH npoCTOH npoTOKOJI .11.JIH. Heo.n.H<:ipo.n.Hoii cern MHK
po-3BM; YtIHThIBaIOLIJ.Hii oco6~HHOCTH npttMeHeHHH :-tawuH H cpe.n.cTB 
CBH3H .. TpaHcnoprnaH . cJiy)K6_a .BbinOJIHHeT .HerapaHrnpoBaHHYIO .n.eii
TarpaMMHYIO. ,lJ,0CTaBKY HHcpOpMaU.HH, Ha _cecCHOHH0M ypoBHe ycTaHaB
JIHBaIOTCH, . BHpTyaJibHhie. coe.n.ttHeHHH. flpeii.Jio)KeHO paccMaTpHBaTb 
BHpTyaJibHbie coe.n.uHeHHH MC)K.ny 06beKTaMH H HX noJib30BaTeJIH'r.rn, a 
He Me)K.n.y nporpaMMm,rn, KaK .o6hI4HO npttHHT0. 

6. Pa3pa60TaH MexaHH3M .i.iHHaMtttieCKOH 3arpy3KH OT,lJ,eJibHblX qac
Teii no.n.nporpaMM II opraHH3aU.HH Hx. a. caH~Hhie cnHCKH .. Ha ocHoBe 
3Toro •· MexaHH3Ma, CTaJIO. B03MO.IKHhlM ocymeqaJIHTb HaCTpOHKY npo
rpaMM Ka)K,lJ,OH Mall!HHbl cern Ha CB0IO .annaparnyIO K0Hq>Hrypau.mo C . ' - . . 

nOMOW.hIO K0MaH,lJ,. C K0HC0JibHOro TCPMHHaJia. 
7; : Pa3pa60TaH, npocTOH cnoco6 'opraHH3_au.uu MH0)KeCTBeHH0ro 

,lJ,0CTyna. K. 06LIJ.eMy ,lJ,HCKY, TpeoyIOW.HH He3Ha_4HTeJihHhiX tiaCTHblX 
. M0.11.Hq>HKau.uii. AJiropHTM II03BOJIHeT opraHH30BaTb. o6mue· ,lJ,JIH MHOrHX 

15 



MallIHH JJ.HCKH, COJJ.ep)K~lHHe KOTOpb!X OTJIH48eTCH He3H84HTeJibllO. 3TO 
o6ecne4HBaeT cymecTBeHHoe coKpameHHe Tpe6yeMoro JJ.HCKOBoro 
npocTpaHCTBa H npocToe conpoBO)KJJ.eHHe o6mero nporpaMMHoro 06ec
ne4eHHH. 

8. Pa3pa6oTaHO KOHKpeTHoe nporpaMMHOe 06ecne4eHHe HeOJJ.HO
pOJJ.HOH JIOKaJibHOH ceTH JJ.JIH HaH60Jiee pacnpocTpaHeHHblX MHK
po-3BM, onepauHOHHblX CHCTeM H annapaTypbl nepeJJ.84H HHQ)OpMa
UHH, nOJJ.TBep)KJJ.aIOmee npaBHJlbHOCTb Bcex BOnJIOW.eHHblX Teopern4ec
KHX pe3yJibTaTOB, HMe10mee BblCOKHe noKa3aTeJIH 3Q)Q)eKTHBHOCTH, 
)KHBy4eCTH, HaJJ.e)KHOCTH H JJ.py)KeCTBeHHOCTH, JIHKBHJJ.Hpy10w.ee peaJib
HO cymecTBOBaBllIHH npo6eJI B nporpaMMHOM o6ecne4eHHH H n03TOMY 
HCnOJib3YIOW.eecH BO MHOrHX opraHH3aUHHX CTpaHbl. 

TTy6JIHKaUHH no reMe JJ.HCcepTaUHH 

1. I'yrt{,e P.X., IIpoKonbeB /0.M., <Pti,1,unnoa B.3. ABTOHOMHbIH y4e6-
HbIH KJiacc MHKpo-3BM. - B c6.: BcepoccttiicKoe MeTOJJ.H4ecKoe 
COBemaHHe-ceMHHap no o6MeHy onbITOM HCnOJib30BaHHH 3BM, B 
y4e6HOH H Hay4HO-HCCJieJJ.OBaTeJibCKOH pa6oTe CTyJJ.eHTOB. Te3HCbl 
JJ.OKJiaJJ.OB, HoBOCH6HpCK, HrY, 1986, c.96. 

2. I'yrt{,e P.X., /l.y6poa C.B., Hu<jJoHTOB B.H., Ce;1,uaa1-toa A.H., CKa
pUH H.A., Co,1,0008 H.A., Tpezy6 B.B., Yaapoa H.ll., lll.eKOtf,UXUit 
A.B. J1a6opaTOpHbIH npaKTHKYM no H3y4eHHIO MHKponpoueccopoB 
Ha, KaqieJJ.pe qJH3HKO-TexHH4ecKoii HHqiopMaTHKH HrY. - B c6.: 
l1cnoJib30BaHHe 3BM B y4e6Hoii H , Hay4HO-HCCJieJJ.oBaTeJibCKOH 
pa6oTe CTyJJ.eHTOB: Te3HCbl JJ.OKJiaJJ.OB Pecny6JIHKaHCKOro COBema
HHH-CeMHHapa, HoBoctt6HpcK, HrY, 1988, c.189-191. 
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