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BwqHCRHTeXLHWe MaWHHW 6HCTpO BHeApR~TCR B npaKTHKY 

¢HsHqecxoro sxcnepHMeHTa. TaRHe Bonpocw, Kax coop, HaxonneHHe 

H o6pa60TKa 3KcnepHMeHTanLHOH HH~OpMa~HH, KOHT~ORL 3a XOAOM 

3KCnepHMeHTa, ynpaBHeHHe ¢H3HqecKHMH ycTaHOBKa~H pemaDTCR TenepL 

06HqHO C HCITOXL30BaHHeM pa3nHqHuX BUqHCRHTeXLH~X MamHH. Kpoue 

3TOro, B ~H3HqecKHX naOopaTOpHRX Ha 3BM pema~TCR pa3HHqHwe sa

AaqH TeOpeTHqeCKOM ~H3HKH, npOBOARTCR MOAeXHpOBaHHe 3KCnepH

MeHTOB; HHXeHepHwe pacqeTw H APYrHe pa6ory/1- 51. 

CneAyeT noA~epKHYTL, ~TO rnaBHyro ponL B peneH~H STHX paa

Hoo6paaHux a~a~ ~rparoT YHHBepCaRLHUe qHWPOBUe 3BM. 3Ha~HTeHLHO 

peze npHMeHHIDTCH aHaHOrOBUe H cneqHaHH3HpOBaHHUe Bll~CHHTeHLHUe 

uamHHu. ITpH aTOM KOHH~eCTBO THnoB npHueHaeuwx B WH3H~ecKHX na-

6opaTopMHX SBM qpeaBu~attHo BeHHKO, WH3HKH HcnonLayroT AHH CBOHX 

a~a~ uanue, cpeAHHe H caMue oonLmHe SBM, a Kan~TanoBnoxeHHH 

B cpe~cTBa Bu~cnHTenLHO~ TeXHHKH WH3H~eCKHX HccneAOBaTenLcKHX 

qeHTPOB HenpepUBHO paCTyT. 

0AHOBpeueHHO c BKnroqeHHeM SBM B paanHqgue aBeHLH sKcnepH

MeHTaHLHO~ annapaTypu B Ka~eCTBe CaUOCTOHTeHLHO pa60T8ID~HX BU

~CHHTeHLHHX ycTpO~CTB BCe 6onLme npHo6peTaeT npaBa rpazAaH

CTBa MeTO~HKa, npe~ycuaTpHBaro~aH KOMnneKCHOe HCITOHL30B8HHe BU

~CHHTeHLHUX cpe~CTB, COCTOfl~ H~HeCKOHLKKX CBH3aHHWX Mezny 

co6o~ aneKTpHqecKHMH CBH3HMH H pa6oTaro~Hx no ccrnacoBaHHUM npo-
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rpauuau B~~cnHTeX»H~ uam~H. PaccuoTpeHH~ HeKoTop~ npo6xeu 

ITOCTpOeH~fl TaKI'lX C~CTeU 8BM tliH3JnecK~X HCCXe~OBaTeX»CK~X «eHTpOB, 

rrpRaBaHH~ pewaT», rrpe~~e Bcero, a~a1111 coopa ~ o6paooTKH sKcrre

pHueHTax»HO~ HHtl?OpMa!lHH B peaX»HOM UaCmTa6e ~peMeHH, ITOCBfl~aeTCfl 

sTa pa6oTa. 

COBOICYITHOCTD ~ByX RXH 6oxee B~~CJUITeJI»H~ MawHH, KOTOpble 

uoryT BaaHMOAe~cTBOBaT» ue~~Y codoa 6ea BMemaTex»cTBa qexoBei<a, 

Ha3b!BaeTCfl CHCTe:MOM B~~CXHTeX:OH~ MaUmH, llX;! MHOrOMaw~HHOH 

CMCTeM01i. CTpe~omeHHe K 061>eAY.HeHHIO 8BM B CHCTeMy B~TeKaeT B 

ocHOBHOM wa paccMOTpeHHfl ~Byx ti?aKTopoB: rroB~eHHfl KOSWWH«HeHTa 

rOTOBHOCTH 06opy~OBaHHfl C~CT8M~ H ITOB~!IIeHHfl ITp0.113BO~HTeJI»HOCTH, 

rrp~lleM ITOCXeAHHH tl?aKTOp ITpH LIHHHMaX:OH~ SKOHOLIHII8CKHX aaTpaTax 

fiBXfleTCfl orrpe~eXRIO~HM. 

ITOA ITOB~llieH.IieM ltOSWWH«1.18HTa rOTOBHOCT~ ITOHHMaeTCfl CBe~eHHe 

K UHHHMYMY ITOTep:r, ITpH oopa60TKe HHWOpMa~HH H3-3a OTKa30B ooopy

~OBaHHfl 8BM. Ha paHH~x cT~Hax rrpHMeHeHHR 8BM, Kor~a o6pa6oTKa 

HH~opMa~HH 6Mna Bcer~a paaaeceaa BO BpeMeHH oT rroxy11eHHfl HH@op

Ma«HH, HH3Kafl H~e~HOCT» OOOpy~OBaHHfl B KOH811HOLI HTore XHlli:O 

3aMe~JIRJia rrpouecc ITOJIY1l:8HHH peayJI:oTaTOB. ITp.li BKJIIOIIeHHH 8BM B 

wzaHIIecKyJO ycTaHOBKY B KalleCTBe aBeHa, pa6oTaro~ero B peaJI:oHOM 

MaCWTaoe BpeMeHH, OC06eHHO AJIH OITTHU~3a«HH pa60T~ KpyiTHblX ~1.1311-

\leCKliX ycTaHOBOK (ycKOpHTeJieit, peaKTOpOB) '· OTKa3~ 8BM I.WryT 

rrp~BeCTH K cymeCTBeHH~M SKOHOYH\IeCK.IiM ITOTepHM. ITOSTOMY B OTBeT

CTBeHH~ CJiyllaHX npHMeHHIOT paaJIHIIH~e M8TO~~ 06beARHeHHfl 8BM B 

CHCTeMy C pa3RHIIHO!-t CTeiTeH.:OIO H30~TOIIHOCTH f BITXOTD ~0 peaepBHpO

BaHRfl H ·~YOJIRpOBaHRfl. 

IToB~eHRe rrpoRaBOAHTeJI:oHOCTR rrpH o61>e~HHeHHH 8BM B c~cTeMy 

fiBJIReTCfl CITOpHliiM BOITpOCO:~, ITOCKOJI:OKY H3BeCTHO, liTO rrpOH3BO~R-
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Ten~HOCTD o~Ho~ SBM, rrocTpoeHHOltl sa TY xe ueHy, qTo H ~Be SBM 

M6H~mero paaMepa, Bcer~a npeBOCXO~HT cyuuapHy~ lp0H3BO~HT6H~HOCTD 

~ByX. O~HaKO cne~yeT MU6T~ B BM~y TOT ~aKT, qTJ B KaZA~ MOU8HT 

BpeMeHH cy~eCTByeT T8XHOHOrHqecKH~ npe~en npOH3BO~HTen~HOCTH 

OAHO~ SBM, ITOSTOMY 06b6AHH6H11e B CHCTeMy Aaae C~MUX COBepmeHHUX 

uamHH uozer np•Hecra cy~ecrBeHByn BHrOAY, ocoOeRHO ec~• cnenaaAH

aHpoBaT~ OT~en~Hwe SBM CMCTeM~ Ha BwrronHeHHH on~e~eneHHoro 

po~a pa6oT 161. 
B rrpMHUMrre Kax~aR yHHBepcanDHaH 8BM uoaeT pemaTD mHpOKH~ Kpyr 

aa~aq, HO paaH~e 8BM He OAHHaKOBO npHCITOC06neH~ K BhliTOHH6HM~ 

ItaxAO~ Ha HHX. HarrpHMep, SBM, o6JI~aro~a.H B~coKo~ rrpoiii3BOAHTen~

HOcT~ID ITplll pemeHHl/1 apH@M6TidqeCKHX 3~aq, MOZeT llOJIHOCTD~ llOTepHTD 

ee rrpH KOMIU!JIHpoBaHHH HHH peAaKTwpoBaHHH TeKCTCB, rroaToMy @YHKUH

oHaJI~Hoe paa~eneHl/16 pa60T Me~y 8BM CHCT6Mii qacTO IIpHBO~HT K 

yBeJI!dqeHHIO IIpOH3BOAHT6JlDHOCTH /?,S/. 

Oco6y~ BaXHOCT~ AJIH @HaHqecKax na6opaTopH~ rrpwo6peTaeT 

BOIIpOC 06be~HH6HHH B CMCTeMy 60HDWHX H MaJIUX SEM, ITOCKOH~Ky 

B 'aTOM cnyqae rron~aoBaTeJI~ uanon 8BM aBTOMaTMqecKIII rronyqaeT 

B CBOe pacrropHllteHMe ( 1\0Heqno, E pelltMMe pa3A6Jl6EMH BpeMeHH ) 

Tai\H6 CY!ll6CTB6HH~e B03UOXHOCTM 6on~mO~ 8BM, Ka~ pa3BHT06 MaTe

MaTHqeCKOe o6ecrreqeHHe (BKJIJO"tlaH aa~KVI aBTOMaTnt;ecKoro rrporpau

MMpoBaHHH), y~o6Hii6 ycTpOHCTBa BBOAa-BiiBO~a HHqOpMaUMM (ne"tla

TaiD!llM6 yCTpO!tiCTBa, rrep@OKapTHOe 060PYAOBaHMe, ~KpaHHble ITYJI~Tbl, 

rpa!l>HKOIIOCTpOMTSJIH M rrp.), a TaKXe B03MOXHOCT~ o6pa60TKM AaHH!iX 

C MCIIOJ1~30BaHH6M 6on~WOH ITO 06be~y naMHTM. 

C Apyroi1 cTopom>~, ITOAKn~qeHHe K 6on~mo.iii SUI uaJioiii cy!lleCT

BeHHO pacwi-IpHeT B03MOXHOCTH npHMeHeHHH 6on~mHx SBM B aKcnepHueH

TaJI~Ho.iii !l>H3HKe. B .caM OM Aene, ~~11PM~-rrpoHaBo.nMTE JIH KPJITH~ 8BM 
- . --

B OCHOBHOU OpHeHTHpynTCR Ha HCll0JIL30BaHHe uamHE B peXHMe llaKeT

HOM oOpadorKH SaAaq, B peayJILTare qero cy~ecra~n~xe orrepauKOHHHe 
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CHCTeUH MaAO ~3KTKBHY npK pa6oTe B pe&XLBOM uacmra6e BpeueRK. 

li!0~!4rJ/!!Kal:(HH Onep ll..lHOHHOiil CHCTeUY Tpe6yeT 60Jil>lliHX MaTepHaJI:DHWC 

saTpar H npHBXe~eHHR BYCOXOKiaAH~HUHpOBaRHH~ nporpau

MllCTOB, qTQ He B~er~a Y~OOHO ~Jlfl ~H3HqeCKHX 14CCJie~OBaTeJI:DCKI4X 

ueHTPOB. 0Kaa~Ba3TCH 6oxee B~ro~H~M no~KJI~qeHHe K 6oJI:Dmoiil SBM 
uaxoR, Ha xoropyo Bosxaraerca o6ssaHHOCTL no RaxonneHRD ~aHHHX 

H npeo6pasoBaHHD ~opMaToB. Ma.ae 3BM o6H~Ro nocraBnaDTCH BMecre 

c rrpocT~M :waTeMarJ4qecK!4M o6ecneqeH!4eu, pa6oTaro~u B peaJI:DHOU 

MaCWTa6e ~peMeHI4, ilOSTOMy Ha rrporpaUYHpOBaHHe CHCTeYY TpaTHTCH 

MeHLWe CI4JI, qey Ha MO~HWI4Kal..li4ID orrepal:(HOHHOiil CI4CTeM~ OOJil>mOiii 

8BM ~Jlfl pa60T~ E peaJI:DHOY URCWTa6e BpeYeHH /3/. 

KpynH~e SBN, npMueHae:w~e B B~qJ4CJII4TeJI:DHWC neHTpax ~14al4qe

CKI4X Jia6opaTOpl4~, CTpyKTypHO flBJIHDTCfl CHCTeMaYI4. TaK, mHpOKO 

pacnpocTpaHeHH~ 8BM CDC-6600 cocTOHT 143 II BYqHCJIHTeJI:DHHX 

Mallli4H, 061>e~HHeBHWC B CI4CTeMy, XOTfl ITOJll>30BaTeJI:D qacTO 06 

aTOM He aHaeT 14 pa6oTaeT c c~ICTeYoi.t TaR :a:e, KaK c OT)teJI:DHOiit SBM. 

EoJiee Toro, c TEKOH SBM arrperaTHPYDTCH ~pyrze 3B~ AnH noBYmeHHH 

np0!43BO)ti4TeJil>HOCTH 06pa60TKH ~aHHWC. 

He 14CKJIIDq8J STY TIOC~l'aHOBKy 3a)taqJ4 ~Jlfl BYqJ4CJII4TeJI:DHHX UeHTpOB 

QJH3Hqecrmx JiaooJ·aTopKiii, I<OTopaa HanpaBJieHa Ha 6oJiee a~eKT14BHOe 

pellleHHe WHpOKOrCI Kpyra B~qJ4CJII4TeJI:DHWC 3a)taq qJI4314KI4 1 HaKOIT11eHHe 

14 o6pa6oTKa axcr:epHL:eHTaJI:DHWC cbl431/lqecxl4x ~aHHWC npea'&RUJIIIT pa.n 

CBOHX cnegKcb14qHl~ Tpe60BaH14iil K CHCTeYaY SBM. B CBH314 C STHY He-

06XO~HMO paCCLiO~~peT:D HeKOTOp~e 14H~OpYal..lHOHHYe OC06eHHOCTH )tByx 

ocHoBuwc Wl4314qe<:KHX MeTo~HK: ~14JIM40Boli1 14 6ec~HJI:DMOBOiil perHcTpaumH 

qm 314 qe CKHX flBJieHHH. 

<])14Jll>MOBafl JleTO,lJ:HKa, T .e. ~OTOrpa(j/HpOBaHHe 061>eUOB ITY3Ypl>KO

BWC H HCKpOBWC JCaMep; B CB:>eiii OCHOBe np14HI..li4ITHaJI:DHO npe.nycMaTpiiiBaeT 

paapbiB MelK~Y pe:~:.Ic·rpauJAeiil cl>H3HqecKoro HBJieHHH H npoueccou o6pa6oT-
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RH nonyqeHHOl HH~opua~H. · Pa3pHB o6ycnosneH HeH36exHHM B 

:3To£t Y6TO;ztHRe npOHBneHHeY nneHRH. 06pa60TRa l1H~O]JYa~H C ~OTO

rpa;Hit BRmoqaeT o()HqfiQ TaRlile STanhl, RaR npe;ztBapW?8XI:>Hhli1 :SHay MI:>Hbli1 

npOCYOTp, H3YepeHHe KOOp;ztHHaT Tp8ROB qacTHih BOCI:TaHOBXeHHe 

reoMeTpHH 14 RHHeYaTHRH HBX.6HHH, a TaRllte ~ld3HqecR;'il HHTepnpeTa~JO 

nonyqeHHhiX peayni:>TaToB. MeTO;ztHRa ;ztonycKaeT paaHeceHHe BO BpeYeH!d 

OT;zteXI:>HhiX STallOB o6pa60TRH H, 6onee Toro, npH H·~06XO,IUl:UOCTH -

BOaBpaT R 6onee paHHHM aTanaM. Ilepe;ztaqa l1Hg)opMao;ltld, nonyqeHHol1 

B npoo;ecce o6pa60TKH OT O;!tHOrO STana K ;ztpyrouy (CIT O;ztHOi1 3BM K 

;ztpyro£t) l1pO!d3BO;!tHTCH, KaK npaBl1JIO, C IIOYOIIll>IO Marll1THhiX neHT, Ha 

KOTOpble aaiiHChlBaiOTCfl ldCXO;!tHble ;ztaHHhle l1 peayni:>TaT~ o6pa60TKH 

Kullt;ztoro aTana. 

B npoo;ecce o6pa6oTK!d g)Hn:&uoBo£1 ldHg)opMaD;Hid Hcrroni:>ayilTCH Bee 

KaTeropH!d 3BM (UMble, cpe;ztH!de, 60JII>Wlile), O;ztHaKO I SKCnepHU6HTaJII>

HOH rrpaKTHRe IIORa B ClOJ!billliiHCTBe CJ!yqaeB 06XO;!tfiTCf. 6ea 06~e;ztHHeHHH 

3THX 9BM B CHCTeMy, orpaHHqHBaHCI> rrepeHOCOM uarHVJTHNX neHT. He-

06XO;ztHMO aaMeTHTI:>, llTO CTpeuneHHe R ynyqmeHHIO BblGHCJIHTeJII:>HOrO 

cepBHCa H HCKXDqeHHD Ha OT;!t9Xl>HhlX 3TanaX H3 llOCXE;ltOBaTeJibHOCTH 

06pa00TKH npo:uexyTOqHhlX HOCHTeneA HH¢OpMaD;HH (MaiHHTHbiX X9HT) npH

BO;!tHT R noaBneHHJO BhlqHcnHTeni:>HhiX CHCTeM 11 rrpH o6pa6oTKe tlJl1n:&uo

Bol1 HHg)OpMa~H /9/, IlpH 3TOM IIOBblmaeTCH H OCllllafl 3~eKTl1BHOCTI:> 
06pa60TK14, TaR KaR IIOHBJifleTCfl B03MOlltHOCTI:> paHHe~ nl1arHOCTHRll 

OWH60R, B TOM 'iliCJie OWH60K OIIepaTOpOB. 

BecwHn»MoBaa (aneKTpOHHaH) MeTo;zt~Ra perHcTpa~H ~HaHqecRHX 

HBJI8HHi1 rrpe;ztyCMa•rpHBaeT C6op ;ztaHHhlX, IIOnyqaeMbiX C ;zteTeRTOpOB 

H3JiylleH!dJ.! ( Cl.\HHT!tiJIJ!flD;HOHHhlX H IIOJIYIIPOBO;ztHHKOBhiX C 'leTqHKOB, HCKpO

BhlX KaMep It! ;ztp,) B BH;zte 3JI8KTpHlleCKHX ClllrHMOB, lDTOpb!e aaTeM 

rrpeo6paayiOTCH B ~g)p6ByJO ~OpMy. IlonyqeHHble TaKHM )C)paaOM D;l'!tlJflOBhle 
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KOA~ H HBJ!HIDTCH HCXOAHHMH AaHH~H AJIH BCeX llOCJ16AYD~ STarrOB 

o6pa6oTKH, npoBJAHMO~ c nouo~:&ID SBM. ~cnon:oaoBSHHe SBM B 6ec

cJ)znBMOBoi1 M8TOAi1Ke m.1eeT ABe XapaKTepHHe OC06eHHOCTZ. 

C OAHOH CTOpOH~, 3Jl8KTpOHHM UeTOAHKa ll03BOJ!H6T nJiaHHpOBaTD 

H rrpOBOAHT:O 3KCrrepHM8HTH, B KOTOp~ rrpHYeHeHHe AaEe caUHX ManHX 

8BM o6ecrrelli1BaeT perHCTpal.IHIO cJ)H3Hll8CKHX HBJ!eHH~ H aarrHC:O Ha uar

HHTHYID neHTy B XOA8 3KCrrep:r.1UeHTa OOJ!:OWHX MaCCHBOB 3KCrrepuueH

TaJI:&I!Oit HHI}Jopu~.l.IHH. tiacT:o JrmcJ)opua!UiH CTpeuaTca cpaay :ate o6pa6o

TaT:& AJ!fl KOHTpc,na aa XOAOM aKcnepHMeHTa, c noMOUU>D SBM npoHaBOAHT 

HHCTpyMeHTaJI:&HHe npoBepKH ::mcnepHMeHTan:oHolt1 annapaTyp~. OKOHlla

TeJI:&HyiD oopa6o~'KY AaHHHX CTpeMHTCH npoBeCTH Ha 6onee UO~HX SBM, 

H:UeJO~x oon:owoit o611eu rrauaTH, paaBHToe uaTeuaTHtieciwe o6ecrreqeaze, 

6H6nzoTeKy rrpo:•pauM z T ·A· 

C Apyroi1 ·~TOpOHH, AOCTOBepHOCTD nonyqaeuolt1 B 3KCnepHY6HTe 

HHcJ)OpMa!UiH MO~~T OHT:O TIOATBep:atAeHa J!Hill:O ITOC~e AOCTaTOqffQ ITOJ!HOJ.1 

o6pa6oTKH AMHXX, KOTopaa npoBOAHTCH Ha cpaBHHTen:oao 6on:omolt1 SBM. 

0AHaKO Aa:ate K)YTIH~e HCCJ18AOBaT8Jl:OCKH8 1.16HTp~ He B COCTOHHHH ITO 

3KOHOMH118CKHM ~ooopa:ateHHHM 008CTI61llriT:O Ka:atAHJ.1 3KCnepHM6HT 00Jl:OWOJ.1 

(a HepOAKO U CP8AHelt1) 8BM. 

licrron:oaoBaHHe MarHHTHHX neHT AJ!H o6ueaa HHcJ)opuaqeelt1 ueXAy 

8BM He pewaeT OTM8118HHHX npOTHBOpelllrilt1 ue~y 3KOHOUHti8CK!4YH B03-

MOlltHOCTHMH H ~KCTI8pl4M8HTan:&HOH HeOOXOAHUOCT:OIO. TipH nepeHOCe uar

HHTHHX neHT c HaKonneaaolt1 HHcJ)opuaqeea c uanolt1 uamlHH aa 6on:omy10 

paapHB M8lltAY rpOB8A8HHeU 3KCrrepHUeHTa H llOJ!ylleHHeU peayn:&TaTOB 

AOCTHraeT H6Cl.OJ!:OKHX l!aCOB H AaEe AHert, liTO liOZeT npHB6CTH K 

ITOTepe BpeMeH.Ii pa60T~ yCKOpHT6JlH HJ!H peaKTOpa. 

C 1.1en:oro rrpeAOCTaBneHHa Boawo:atHOCTH npoMaBo;n;HT:& yrnyoneHH~ 

aHaJIH3 AaHHHX BO BpeMH 3KCrrepMM8HTa B pean:&HOY YaCillTa6e BpeueHH 

J1 JICltJIJ)qeHJIR >t:h.reaa C ITOKOIIU>Il KarHKTHia JleH!, BO 
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UHOrHX ~HSH~6CKHX ~eH~pax KHTeHCKBHO B6AY~CH p€60!~ no C03AaHBm 

CHC~eu B~1iKCHBT6HLH~ UBmBH 1 B KOTOp~ MOlleT IT~OH3BOAHTLCH aBTO

YaTH~eCKB~ OoueH HH~Opua~el U6ZAJ uan~H H OOILmHUB B~1iHCHHT6HL

HHMH UBmHHaYH qepea HBHBH CBH3H. IlpM STOY HeCKCHLKO 3KCnepMU6H

TanLH~ rpynn uoryT HCITOHL30BaTL UO~~e 9BM B ~eXHue pa3A6H6HHH 

Bpeii6Hl-1 1 a Ha 3KCnepHUeHTaHLH~ llnOIIlaAKax peayJ::LTaT~ oopaoOTKH 

AaHH~ nonyqaiOTCH .z~ocTaTo~o 6blcTpo. 

EcnM 8BM o6~eAMHeH~ B CHCTeMy AHfl BblnOHHeHHH 00IIl6~ paoOTbl 1 

OHM AOHl!Hbl 06YeHMBaTLCfl AaHHblMH H npOl'pauuaUM. KOrAa 8BM CHCT6Ubl 

pacnonoseHbl Ha onMaKou paccTOHHHM APYr OT .z~pyrs (.z~o HecKonLKV.X 

A6CflTKOB MeTpOB), Anfl o6ecne1ieHMfl CBfl3H Me~y HHMH HCllOnLay~TCfl 

o6~e aanouHHa~~e ycTpottcTBa, paooTaiDIIlHe B peEHMe paaAeneHHH 

BpeMeHH,MnH KaHanbl BBO,Zla-Bb!BO,Zla Hll\f!OpMaWiH, BXC,Zlfl~e B CTpyKTypy 

MaJIIHH. Ilpi4 01i6HL OOJILWOM pacc•rOHHHH Mell){y MaJIIHHaYH (,ZleCflTKH H 

COTHH KM ) HCITOJIL3YIDTCfl cpe,ZlCTBa CBfl3H o6mero DOJIL30BaHHfl: 

Tene!J)oHHble, Tenerpa(i)Hble, PaAHopene~Hble v. .z~p., c6weH v.a<J)opua~v.eti 

npOH3BO,ZlHTCfl ITO npaBMJiaM ITOJIL30BaHlilfl STHUH cpe,llCTBaMH CBfl3H C 

HCITOJIL30BaHH6M CTaH.z~apTHOH annapaTJpbl /!0-! 2~ 
B KpynHblX ~H3H1ieCKMX ~eHTpax paccTORHHe ue~.z~y MaJiblYI4 3BM 

SKcnepHMeHTaJILH~ ycTaHOBOK l1 60JILW14YH 3BM ~eHTpaJILHOrO Bbl1iHCJIH

T8JILHOrO KOUnJieKCa (UBK) ,ZlOCTHraeT H6CKOJILKI1X I<lllnOUeTpOB. B 

STHX ycnOBHRX y~e H6B03MO~HO HCITOJIL30BaTL CTaH.llapTHyiD annapaTypy 

BBO,Zla-BblBO,Zla HH\f!OpMa~HH 3BM, KOTOpaH He paCC1iHTaHa ,ZlJlfl pa60Tbl 

Ha Ka6enH 60JILWOH ,ZlJIHHbl. C .z~pyro~ CTOpOHbl, annapaTypy CP6ACTB 

CBfl3H 0611lero fiOJIL30BaHHfl npHIIeHHTL He~enecoo6pa3HO, TaK KaK 

BHYTPH i,f!M3141ieCKHX ~eHTpoB, I<aK npaBHno, oTcyT~TBYIDT 6blcTpo.z~e~-

CTByiD~e JIHHHH CBfl3H o6~ero ITOJIL30BaHHfl 1 a CTpOl1T8JILCTBO TaKHX 

JIHHHn cne~MaJILHO ,Zl~fl CHCT6Mbl MaJIIHH OTHOCHT6JILHO ,ZlOporo. 

9 
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HeKoTopHe qJHPIIH->iaroTOBI4TeJIH 9BU npe,D;JiaraJOT annapaTypy .D;JIH 

CBH314 Bbl~CJII4T6Jl:&H~ UawldH YeX.D;Y C06o~, O,D;HaKO, KaK rrpaBHJIO, 

3Ta annapaTypa rrpe,D;HaaHa"l!eHa .D;Jlfl CBH3H 9BM O.D;H9~ ~HpUbl, qTO 

pe,D;KO 6HBaeT B KP3ITHblX qJH3H"l!6CKKX ~eHTpax, OCHa~eHHblX ,11;6CHTKaYH 

9BM paanHqaHX KJiaccoB. 

B CBH314 C 3TPY B KpynHblX qJ.Ii13HqecKHX Jia6opaTOpHHX H OC06eHHO 

B JdCCJie,D;OBaTeJI:&CKMX ~eHTpax C03,1J;aJOTCfl COOCTBeHHble JII4HHH CBH3H 

ueli£,1J;y 9BM 14 nporp~.uuHoe o6e crre"l!eHHe CHC1'eU. 

2. ~)CHOBHble KOH!lmrypa!Q1Jd CHCTeM Mawi/!H 

Wll1311!"l!ecKHX geHTpoB 

ITepB~>~e lite pa·50Tbl no o61>e.D;li1HeHHJO 9BM .D;JIH pemeHHfl aa,D;a"l! CC5opa 

H o6pa60TK>'l 3KCrre:mueHTaJI:&HblX .D;aHHblX ITOKaaaJIH BbiCOKyJO aij}tpeKTHB

HOCT:& TaKHX CHCTe~. B HaCTOH~ee Bp6Mfl pa6oTaeT yllte OOJiee .D;Ba,D;~aTI/1 

CHCTeM B paaJIII!qabl{ o6JiaCTHX sKcnepHueHTaunoli tlJkl3111K.Ii!. 9TH c .. IcTe!Jbl 

MOlltHO pa3,D;CJllilT:& ITJ Jr.X lWHtliMlrypa!Q1.1il Ha H6CKOJI:&KO KaTerop.ii1iii. 

2. I. JilCTOpHqccKH ne pBbiMlil ITOHBHJUIC:O npOCTble ,lJiBYXMaUIUHHble 

CHCT6Mbl (pHc.I), B KOTOpbiX 3KCnepHY6HTaTopy npe,D;OCTaBJIH6TCH 

B03MOJitHOCT:o HCIIOJJ:030Ba'.r:& pecypCbl UOJI:Oli!Oll 8Bi.f B peaJI:&HQ!;i MaCruTa6e 

BpeMcm1. MaJiaH 9EM cTaHOBHTCH caTeJIJIHTOM, Bb!ITOJIHHJO~M pH.D; no,D;

ro·.ro:;mTeJI:&HbiX pai. OT. l10MliMO CaMVIX 8Bt.l TaKOJl CHCTeMa BKJIJO"l!aeT B 

ceJH UJlOKI/1 CBfl3i1 1 06ecne"l!HBaiO~He nepe,D;a"lly ICO.D;OB ITO JIHHJilflM CBfl3H 

I,iO<i\.D;j ICaHaJiaMl1 9r M. l{OHKpeT Hbll.il1 ycJIOBl1fl1!ll ITpl11~eHe!U1fl 31'KX CHCT6M 

(paCCTOflH.Iile MClli.11;J 9BM, TpeojeMafl CKOpOCT:& nepe,D;a"l!lil ,D;aHHb!X lil T.,D;.) 

orrpe,D;eJIHiO'.rcn crro<:od rrcpe.D;alil1 ,D;aHHHX .1: o61>eM ooopy.D;oBaHHH CBH3H. 

CBH3:& B rrpocTb!X )(ByxMawHHHbiX cl1cTeMax o6h!1iHO opraHII!ayeTcH ceaHca

UII!, npHqeu ycTaHOBJieHHeM cBH3.1i1 ynpaBJIHeT orrepaTop. 
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K KaTeropHH ~ByxMam~HHHX CHCTeY YOryT OHTD OTHeCeHH CHCTeYH 

C ~ByxCTOpOHHe~ nepe,l\alle~ ,2\aHHHX UeJmy cne~aJWaHpOBaHHHYH !Ui'l!-

pOBbiYIII ycTpOitCTBaUH ~JUi HX Ra.B:OnJieHliJI (HY6ill\Hlm CBOil onepaTHB-

Hyil ITaMliTD 1 KaK, HanplllUep, UHOrOKaHaJlDHble aHaJIHaaTOpbi) H YHHBep

CaJlDHOit BblllHCJII/lTeJIDHOit YamHHOR, !ti:UeHHO STH CHCT(:Iolbl ITOJIOlltHJIZ Ha

llaJIO CKCT8KOTeXHKKe B 'l!H3HlleCKKX Jia6opaTOpHHX 14 ITOKaaaJIH ~eJiecoo6-

paaHOCTD C03~aHHli MHOrOY8mJ4HHHX CHCTeL! ,2\J!H o6paCiOTKli1 3KCnepli1:UeH

TaJIDH0~ IIIH~Oplola~H. 

2.2. PacmHpeHli1e napKa 8BM B 'l!li13HlleCKii!X Jia6c,paTop~Iax li1 

oco6eHHO noaBJieHHe Ha phiHKe 60JIDmoro ucJia He,2\oporli1x ~~ Y.l\OOHHX 

~Jlff rrpii1LI6HeHJ4ff B SltcllepHMeHTe lolaJIHX, a BITOCJI8.l{O~:BHJI Iii Mli1H111aTilp

H~ (Mli1HIIl) 8BM, ITOCTaBHJIO a~aqy CBff3li1 HeCKOJIDKlX 8BM C MaWii!HO~ 

6oJiee BHCOKoro KJiacca. 

B KPY rrH~ {j)li13Hllec.mx JiaC5opaTopHax Bl:WOKonpc,HaBo~HTeJI:&Hh!e 

8BM o6bltiHo o6':&e,2\HHffiOTCff B ~eHTpaJI:&Hhll-t BhlllHCJIHTeJ:&Hhl~ KOMrrJieKc 

(UBK), TaK liTO aa,l\alla llOCTpOeHHfl Cli!CTeMH CBflSH reCKOJI:&KHX MaJibiX 

8BM, pacrrOJIOl!teHHblX Ha 3KCIIepHMeHTaJI:&H~ ITJIO!i\~KEX, B OOll\eY rrJiaHe 

MollteT {j)opMyJIHpoBaTDCli KaK CBHa:& :uaruHH c UBK (p111,.2). 

B LIHOrOMaillli1HHO~ CHCTeMe ITOflBJIHeTCfl HOBbiH y~eJI annapaTypH -

KOMMyTaTOp JIHHH!ot CBfl3H. PaC5oTa HeCKOJI:&KIIlX a6oHef. TOB C~ICTeMbl 

(MaJI~ 8l3M) no pacnHcaH~IJO 38Tpy~HIIITeJI:&H8, a qac~ o H npocTo He

BoaMOlltHa. IT03TOMY OObltii:IO B MHOrOMaillii1HH~ CHCTeMcX opraHH3a~Hli 

Ollepe~el OOCJiyiH:HBaHIIlfl B03JiaraeTCfl Ha CITCI.\HaJI:&H;j!O nporpaMMY-;l(lllC

rreTqep,H CBff3:& ycTaHaBJIHBaeTCli 8BTOMaTHtieCKJ/I, KcK OY,l\CT IIOKU3aHO 

HlllXe, y;l(06Ho Bhl;l(eJiffTD ;l(Jiff 11 a,2\Ml'!HIIlCTpaTHBHh!X 11 1.\eJ.e:W B UBK cnel.\lll

aJI:&Hyro He60JI:&Wy!O 8.BM, 1\0TOpaa Hapa;l(y C ltOMMYTl'lpCBaHHeM Jll'!HIIIti 

CBfl311l peruaeT Cll\C PRJ4 IIOJie3Hh!X 38;1\81!1 B03HHK810ll\kl:X IIpli1 OOCJiylltiiiBaHHl1 

HeCKOJIDKIIlX ~1113li1tieCKHX 3KCIIepli!MCHTO~. 
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.l(pyrol1 OCOOE HHOCT:b.J MHOI'OMall!I.1Hl!OH Cl1CTcMbl coopa 11 oopaOOTK>'l 

;llaHHbiX HB111leTCH ~ o, '!ITO K O,llHOM Jll1Ht'lt'l CBH3H MOr;j'..: JbiT:& ITO,llKJIIO'I!eHhl 

H8CKOJI:&KO rrepl1!flep1HHbiX 8BM, l1Cl10Jl:&3yi0Ull1X STY. JIHHI110 B pelltH!.Ie 

pa3,I\CJ18Hl1H BpCMel H. B STOIJ C11y'l!ae OJ! OK CBH3H BhlTIOJIHHeT T8Kllte 

(lJJHKIUll1 l\OLIMYT8TC>pa, Ooecrre'l!l1B8fi l10,llKJ110'1!8Hl'IC M8Jlb!X 8BM (HJIH 

,npyroro Li,HtJ)pOBOI'C> ooopy,nOB8Hl1H) 1\ JIIIIHHH CBfi3H. 

2.3. Pacl!lltlpE:H!t1e rrpHMeHeHHH cpe,n;cTB Bbi'I!HCJIIt!TeJI:&Holi TeXHHKH 

B 3KCTICp!t1M8HT8JI:&l:biX aa,n;aqax, pa3BHTI/Ie rrporpaMM oopaoOTKl1 3KCIIe

pHMCHT8Jl:&HbiX ,llaHhbiY.:, a Tai\lltC TIOHBJICHHe cpe,llCTB J;!IOOHOI'O OOillCHHfi 

'I!CJIOBCK-M8lliHHa HH OCHOBe TiyJI:&TOB C BH3J8JI:&HbiU rrpe;!ICT8BJICHHeM 

Hllll/opMa~HH rrp111ne;ro K .n;an:&Heiill!leMy paaBHTHJO CTPYKTYPhl YHoro

Mal!IHHHbiX C!t1CTCM I)Opa60TK>'l ,ll8HHbiX. 

OKoJio KPYTIHIIX <lJH3ltl'l!ecK>IX ycTaHOBOK noYIIIIIO 8BM, yqacTBYJOlllHX 

uerrocpe,ncT:BeHHO :1 rrpo~ecce perltlcTpaiUIItl ::mcnepHMeHTaJI:&HbiX .n;aHHbiX 

!t1 BlCJIIO'I!CHHbiX B oi)opy,llOB8H.I1C 3KCrrepHM8HTa, l10RBJlfi8TCH OT,I\C11:&Hafi 

Malli.I1Ha, na ltoTOPJIO BoanaraeTCH PR.I\ @yHKIUIM", pauee BbiiTOJIHHeMbiX 

8BM ~eHTpan:&Roro IWMrrJieiwa. B Ka'l!eCTBe Mal!I.I1Hhl ltla~epHTeJI:&Horo 

~eHTpa (VIU) oobi'I!.IO rrpvrMeHHCTCH 8BM cpe;z~uero KJiacca. TaKHe !!!!Q£,Q

cTyrreH'I!aThte cl.CT•~Mhl xapaiiTepHhl ,n;JIH MHoro~eneBbiX ilJ1113l1'1!ecKHX ~eHTpOB, 

r,n;e 1-iLICCTCH HCCK )Jl:bl\0 OOJI:&lli~IX t'ICCJIC,I\OB8TCJI:bCKIIIX ycTaHOBOK ( YCKO

pl1T8Jlt'l, peaKTOpLI) , TipH KOTOpblX C03;Ll8Hh1 l131aepHTCJI:&HbiC ~eHTpbl. K 

8BM 11U MOllteT ObiT; 110,ll;KJII01!8HO O,ll;HOBpeMCHHO HCCKOJI:&KO 3KCIIepHM8HTaJI:&

HbiX YCT8HOBOK,B rOM 'I!HCJie 11 HCITOJII>3YIOilll1X MaJible 8BM (pHc.3). 

Ilp>l T81Wi1 0 )1'8Hi138~HH l!aCT:& rrporpaMM OOpaOOTKitl ,ll8HHbL"'C 

BUl1011HfieTCH !.Jallll1 18!,111: 1iU. 8TM JKe !.i8llll!ahl I1p0113BO;!IHT pe;z~aKTMpOB8Hl18 

M8CCIIIBOB, BBO,I\ H Bb!BO,I\ rpag)HqeCitoi1 l1 a11lfJaBIIITHO-~H\lJpOBO.ti HH@OpMa

l.i,HH, oocJIYlKliiBaHH~ J'CTpoLiCTB BaaviMO;lleliicTBHH 'l!eJIOBeK-MamHHa, opra

H!43aiUIJO BHJ'TPCHHiiX Ol!epe,n;ei1 B 143MepHTCJll>HOY ~eHTpe H ,npyrHe 

11 8,I\MHH.HCT!_)8THBHhle 11 C])ynK~lHl. Ha 8BM UBI{ rrpO.H3BO;l4MTCfl oopaoOTKa 

llO,lli'OTOBJICHHOJii k'IH@OpiJaiUil! ITO CJ10li\HWJ rrporpaM1!8M. 
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2.4. B cne~yiD~x H~~e paa~enax Ha npHuepax HeKoTop~ cHcTeu 

B~~HCHHT6HDH~ Maill~H ~~3H~eCKHX U6HTpOB oy~yT paCCMOTpeH~ oonee 

ITO~pnoHO OC006HHOCTH MHOrOMaillHHH~ CHCT6M. 0CHOBH06 BHHYaHHe 

y~eneHO CHCTeMa~, B COCTaB KOTOp~ BXO~HT cne~an~H~e OYCTpO

~eMCTBYID~He n~HHH rrepe~a~ ~aHH~ ue~~y 8BM UBK H ~yrHUH SBM. 

BtopOft OCOCeHHOCT~ID OTOOpaHHOrO B Ka'l:eCTBe npHUepOB UaTe

pHana RBnHeTCH ~0, ~TO ITO OT~en~HYU KpynHYU ~H3H'l:6CKHU U6HTpau 

npHBe~eH~ XapaK~epHCT~KH He TOH~KO ~e~CTBYID~ HnH paapaoaT~Ba

eu~ MHOrOYaillHHH~X CHCTeM, HO H OTMe'l:eHY oonee paHHHe STarrY pa60T, 

OOYCHOBHBillHe ~OfMHpOBaHHe H~eonorHH IlOCTpOeHHH CHCTeU. 

3. Oo~eAHHeHHe UHWPOB~ ycTpo~cTB H 
AByxuawHHHYe CHCTeYY 

B 3KCUepHM6HTan~H~ HCCne~OBaHHHX ITO 

@H3HKe HH3RHX 3Hepr~~ C03~aHHe BH~MCHMT6HDH~ 

CHCTeM, rrpe~Ha3ra~aeu~ ~nfl COOpa H oopa60TRH 3RCnepHM6HTan~H~ 

~aHHWX, Ha~anOCl· C 06~e~HH6HHfl B e~HH~K ROMITH6KC (H3MepHT6JI~H~ 

U6HTp) OOOpy~OB<BHH, He06XO~HKOrO ~JIH perHCTpa~H MHOrORa

HaJibH~ CIT6KTp01 (MHOrOKa.Han~H~ aHam~aaTOpOB) H CBR3~1 3THX 

ItOYITJI6KCOB C yH~.BepCMDHWIH 8BM, Ha KOTOp~ ocymeCTBHHnac~ OCHOB

HaR o6pa60TKa nc'nyqaeMoit sKcnepHueHTan~Ho~ HH~opua~H. ITo uepe 

OCHa~eHHR ~H3'11~ECKHX Jia6opaTOpd yHHBepcaJI~H~MH Uall~HaMir:l BCe 00-

nee BblCOKOrO KnHCCa pa3Bit1BanHC~ H CHCTeMbl CBH3H H3MepHT6JI~HblX 

U6HTpOB C 8BM. f[pH aTOM rrpecne~OBanac~ uen:b BOSIIOJ:HOCTH 

TpaHCHHpoBaT:b 3J:cnepHY6HTaJI:bHYIO ~iH~OpUai.J,HIO Ha 6onee MO~Hble 8BM 

Henocpe~cTBeHHO HJIH 'l:epes npoue~yTO'l:Hble MamHHbl. TaKHM o6pasou, 

aHanH3aTOPHb16 KOMITJieKCbl paaBHBaJOTCR B MHOrOMallLmHyJO CHCTeMy 

COOpa H OopaoOTJ:H SRCIIepHM6HTan:bHblX ~aHHblX • 
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B axcnepzueaTax WK3KKH BYCORKX 3HeprHft cKcTeYY p~~rHcTpaQKK saaqa

ne Taxze sxnoqanx cnenzanxaKposaaHYe u~posye 6noJcK c co6cTsea

HYM aanOYHHaD~U ycTpOiCTBOY, KOTOp~e CBH3~aHI4CD JIHHHHMH nepe

Aa~ A8HHHX c yH!4BepcaHDH~I4 SBM. 0AHaKo c noHBJieHHeu YaHHX 

SBM aJieKTPOHHaa ueTOAHKa c !4CKpoB~I4 Kauepau14 H cqeT~KauH 

npaKTHt{6CKH llOJIHOCTDm nepemHa Ha npHY6H6HHe B SKCDepHUeHT6 yHH

BepcaJIDHHX SBM. 

HaHCiOHDWee pacnpOCTpaHeHHe B H8CTOH~ee BpeMH ITOJIY~JIH 

llpOCT~e ABYXYamHHHHe CHCTeY~, BKHmq8.JO~He MaJiy~ (HJI~ cpeAH~ID) 

SBM, paCioTaD~D c aKcnepHYeHTaHDHOit annapaTypoU H cBaaaHHYD c 

CiOJIDWOU uamHHOH, Ha KOTOpOH npOH3BOAHTCH OCHOBHaH JCipaCiOTKa 

aKcnepzueHTaJIDHHX AaHHHX. 

3.!. 0AHO~ H3 nepBHX CHCTeY B~~CHHTeHDHHX ua~HH, C03~8HHHX 

AJlil oCipaCiOTKH AaHHHX B OCiHaCTH Q}!13HKH HH3KHX aHepr !~, HBHH6TCH 

CHCTeUa AprOHHCKOit Ha@OHaHDHOii HaCiopaTOpHH (CWA) /!3,!4/. 

9TOit CHCT6140~ OCipaCiaT~8.10TCH AaHH~e, ll0JIYt{6HH~e B ;13:r.!6plo1T6JIDHHX 

cneKTpoueTpJ4qecKHX ~eHTpax Ha reHepaTope BaH-Ae-rpaa<f)a c aHepneit 

4 MaB H TaHAeu-reHepaTope c aHeprHeil !2 MaB. CHcTeua aKcnJiyaTH

pyeTcH B T6t{6HHe H6CKOHDKHX JieT H npomma B CBOeU ]la3BHTHH He

CKOHDKO llOCJI6AOBaTeHDHHX aTanoB. 

B nepBOio! BapHaHTe HAPOM CHCT6M~ HBJIHJiaC:& 9B,.. ASI -2!00 

C naYHTDD 8K CJIOB H UHRJIOM naYHTH 2 YKCeK (AHHHa CUOBa 2! pa3pHn). 

K Uallll.'ille IIOAKJIIO'laHHCD CTaHAapTH~e BHemHHe y CTpOHCTBa 8BM ( HaKO

llHT6JIH Ha MarHHTHHX JieHTax, AUIIY, IIep<f}oKapTHoe oCiOJYAOBaHHe, 

TElJieTaiin~, rpa<f}HKonocTpOHTeJID H AP·), YHOrOKaHaHDH.>Ie auiiJIHTYA

H~e aHaJIH3aTop~ H CIIeUHMDHO pa3paCiOTaHHaH aniiapaT fPa IIepeAa~ 

AaHHHX 110 JIHHHHY CBff3H. 8BM ASI-2!00 HMeeT ~OCTaTOniO pa3BHTOe 

MaTeMaTH'l6CKOe oCieCII6'16HHe, B TOY ~CJie a<f}~eKTHBHai TpaHCJIHTOp 

c ~OPTPAHa. 
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K MamHHe no~xJ~HT cne~y~~He nHHRH c:saaM: 

a) 1IRHHH CBH3d C ~ByMepH~M 4096-KaHan:r.H~M aHanM3aTOpOM 

(~HHHO~ OKOHO 25M), ooecneqaBam~aa nepe~a~y ~aHH~ B OOOHX 

HanpaBH8HHHX; 

6) XHHHH CBH3K C H3MepHT81l:bH~M U8HTpOM reHepaTopa BaH-~6 

rpaa~a(~HHHO~ I35 M), B COCTaB KOTOporo BXO~HT CTaHUHH rrpHeua

B~~aqH HHcliopuauaz c KapTo~~ nep~opaTopou, ne~aTam~u ycTpol

CTBOM, TeneTa~nOM H fi1laBHaTypo~ ~1IH ynpaBneHHH peZHUOU pa60T~ 

CTaHUk1Hi 

B) HIIIHHH CBH3111 C Cl01l:blllOiii BhlqHC1IRT81l:bHOt;i Mallli/IHOa CDC-3600, 

~JIIIIHOa 01\0JIO 250 M. 

ITepe~aqa ~aHH~ npoHaBo~IIITca no Kaoenau co cKpyqeHH~MH 

napaMIII, Ha o6eHX CTOpOHax XO!OpHX' HaxO~HTCH ~~~~~epeHUIIIaJII>H~e 

np11e!.m~e 111 nepe~aKUJ,Re ycHnRTeJIH. ITepe~aqa npoHaBo~nca napan

nen:r.Hh!M I2-paapa~H~ KO~OM c KOHTponeu no qeTHOCTH. MaKcHuan:r.

HaH cKopocT:r. ncpe~~q111 ~aHHllX no JIIIIHHHM cBaaH- I,75 M 6RT/ceK. 

OnhiT aKcnnyaTaUIIIH rroKaaan, qTo ~JIH nepe~aqH 4096 cno:s B CDC-3600, 

o6pa60TKIII !t!X Ill OOp~THOU nepe~aqu peayn:r.TaTOB aaTpaqHBa8TCH OKOJIO 

I ceKyH~~. 

0praH!13aUli1H CBH3H OCJii\8CTBJIH8TCH Bpy~ym. J(JIH TOrO, qTOOhl 

HaqaT:o nepe~aqy ,l:(atrHbiX, onepa·.rop ASI- 2IOO c nyn:r.Ta ynpa:sneHIIIH 

nocbmaeT ct1rHaJI npepWlaHltlH, no KOTopouy CDC-3600 nepexo~JdT K 

BbiiTOJIHCH!tl!O nporpaur,m OelCJIJlKIIIBaHli1fl Jll1HIIIl1 CBH3l1. 

IIepBble lite cJ.iuanqecrtli1e peayn:r.TaTbl, nonyqeHHhle c nouom:r.m 

C!tiCTCLl~, IIpRBJI6KJIH K Heiii llOB~Ill8HH08 BHHMaHli18 ~H3111KOB-3KCIT8pli1M6H

TaTOpOB. GTaJIO TpygHO pacnpe~eJIHT:b MalilRHHOe BpeMH M6llt,ltJ ~BJMfl 

yci\OPIIITeJIHMll. O~HllM ~I3 B03MOlKHbiX peureHHiii 6~110 cos~aHHe ~Jif! 

ASI-2I00 crreullla~:OHOiii onepaUIIIOHHOll Cli1CT8M~ ~JIH pa60T~ B pelKIIIMe 

paa~eneHRa BpeMeH> • O~Hruto ~na ~Toro Tpe6o:san111c:r. KBanR~RUIIIPOBaHHhle 
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nporpa»MHCTH, II03TOUY 6HXO npHHHTO pemesze yCTBHOBBT~ B B3M6PHT6X~

HOM ~eHTpe CII6IUBJI~HYJl SBU ASI-2!0 (asanor ASI-2!00), K KOTOpol 

npmcoe~HHBllH Bcm aKcnepmuesTan~sym annapaTypy, o~soro H3uepmTen~

soro uesTpa (puc.4) /!5/. 

B TaKOU Bap.!BH'%8 ASI-2!00 CTana "ilJoKyCOU 11 CHCT8MH. K sel 

npzcoe~BHeHH III3M3PHTenHWt ~eHTP resepaTopa Bas-~e-I'paailJa, 

ASI-2!0, llBHHll Call3H C CDC-3600 B CTa~apTH8H annapaTypa IIOJ1~-

30B8T6X61, cqaTaO~ 06H~He MaTeUaTB~eCKBe 3~aqa B peaBMe 

IlaK6THOl o6pa60T :ale BceY IIOll~30BaTeJIIUI no-npeaHIYY AOCTynsa 60..U.

ma.H SBU CDC -3601). 06H~O nporpa.JfE ~llH ASI-2!0 IIO~OTaBllHBaDTCH 

sa ASI-2!00, IIOC[6~HHH HCIIOJ1~3Y8TCH TaKae KaK npoueayTO~Wt 

6yilJep IIPB nepe~a lie ;n;aHHWC J/13 ASI -2!0 B CDC -3600 B o6paTHO. 

CJie~yeT 38Y6THT~ 1 qTO ASI-2!0 HCIIOll~3Y6TCH TaKZe Ill ;D;JIH ynpaBJI8HHH 

ny~ou TaH;n;eu-refepaTopa. 

3.2. B 06~e;IIIH6HHOU IIIHCTHTyTe H!epHWC HCCJI6A0BaHHl 6Hll0 

pa3pa6oraHO H BBe~eHO B 3RCIIllyaTaUHD HeCKOllhRO u:amHHH~X CJ/ICTeU ~llR 

06pa60TKH HHilJOpUi~H, TIOCTynam~el OT CII8UftaJIH3HpOB8HHWC nHilJPOBWC 

cHcTeu c<5opa ~BHiblX. llepBaH H3 aTHX cHcTeu 6Hna co3~aHa ~llR ~Byx

CTopoasero 06U8Hl UHilJpOBHYH ~aHHH»H Ue&;n;y H8KOIIHT8JII.HOH annapaTy

pol cneKTpoueTpH~ecKoro III3UepHTeJII.soro neHT~a ~a6opaTopHH selTpos

aol ilJH3HKH, BKJID~m~ero H8CKOJI~KO CII8UHaJIH3HpOBaHHWC YCTpOICTB 

co cBOHYH 6JIOKaM~ nauHTH, Ill SBM 11KHeB 11 , KOTopaa no3;n;Hee 6Hna 3a

ueHeHa SBM "Mesc:<-211 /I6,I7/. lllsilJopua~H nepe;n;a»aJiac~ nocne~oBa
TeJII.Ho no KOaKCH~~HOUY Ka6enm CO CKOpOCT~D ;!1;0 250 K6IIIT/CeK (;n;lliiiHa 

JIHHHH CBR3H OKOJI) !,5 KU), 

naHHHe H3 YiOrOKaH81lbHWC H3U6pJIIT61lbHWC YCTpOICTB B~BO;l!;IIIJIHCb 

H nepe;n;aBaXHCb B BH;n;e OT;n;en~HOro C006~eHHR (HeCKOX~KO COT6H JIIXH 

T~CH~ I6-pa3pR~HNX ;n;Bozqawc qzcen). ConpoBoa;n;ammaa HHilJopuanma 
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(~o 8 ~ecHTBqaHX qetypexpaapRABHX qacen) aa6Bpanac~ aKcnepBueH

TaTopou Ha cne~B~Hol KnaBBaType. B uamHHY n~pe~asanzc» Ha6Hpa

euoe Ha KnaBBatype o6p~eHBe H aaoreu - ~aHHYe ~a o~Horo Ba aano

IIBH8.1llllHX ycTpolcn, no~KnDqea:Hwc K npnMo-nepE,_.aD•euy yctpoLtcny 

npz nouo~ KOUJIYTSTopa /!8/ (pBc.S). YnpasneHH~ o6ueaou HH~opua
~el c uamaaol BYnonHsnoc» no cBrHanau, nepe~aaaeuYY no Ka6enD 

ynpasneHKR. B CBCTeUe BCIIO.i30~~0Ci 6onee fiR!~ fiOT6H~8niHYX 

ynpaBnHII~X CHrHaBOB. 

B ~an»Helmeu cHcTeua 6wna pasBH!a nyTeu nlAKn»qeHHR 6onee 

UO~OI 9BY Y-20, KO!Opas 6Yna coe~BHeHa nHHHel CBHSH C 9BY 

"YHHCK-2a /I9/. OKoa:qaTen~Has o6pa6oTKa peayn~raToB npoHsBo~mnacL 
Ha U-20, Ky~a zs~pua~s nepe~asanacL B ceaacy CBHSH, npe~ycuoT

peHHHe pacnmcaaHeu. 

3BM "MHHCK-2" HCITOXL30BanacL T8X xe KaK 6l~epHaa JlamHHa, K 

KOTopol, Kpoue HauepHTenLHoro ~eHTpa BH~, 6HXH no~coe~zaeHY 

ycTpolcT~a pyqsoro mauepeazs ~otorp~ml c nysY~LKOBHX Kauep. 

lloa~aee B CHCTeuy 6Hna BKnllqeaa BTOpaH 9BM U-21) / 20/. Bo BCeX 

cnyqasx mcnonLaoBanac~ nocne~oBaten~Haa cmcTeul nepe~aqa ~aHBYX 

IIO KOSKCHSnLHYU Ka6ensu. 

B aactos~ee Bpeus B OHHM cos~aet.rcs czcteul uamzH c 6onee 

WHpOKl/11114 lW3UO:IHOCTRMH (CU. pas~ en 5 .2) , a OT JIIOURHYTOli BHII!e 

CHCT611Y BCIIOUSyeTCH TOn»KO CBHSL 9BM 1111HHCK~2.~" C IIISUepHTeUHYif 

~eHTpou la6opaTOPHB s~epaHX npo6neu /2I/. 

nocne~oBaTen»Has cHcTeva nepe~aqz IXH~poBac ~SHHHX, no.nyqa

eMHX Ha YCTaHOBKe HS lf8rHHTOCTPIIIK~OHHHX HCKp0.3HX Kauep, B 3BY 

B3CM-3M, coa~aaa B ]a6opaTOpHH BYCOKHX aHeprHI OHRH / 22/. nns 
nepe~aqa ~aBHHX HS paCCTORHBe I KU HCIIOnLSOBBni!CL KOSKCHanLHHe 

K86enB CO CKOpOCTill nepe~aqz HH~Oplla~H B 060K{ H81IpaBneHHRX ~0 

I uera6HT8/CeK. B TOI Ee ]a6opaTOpHH 6Hna BHDO~HeHa ~pyraa CHCTeua 

2I 
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CBRSB WBSHqecKoa annapaTypy C SBM B8CM-3M / 23/, B KOTOpol npoHs

BO,ItHTCR nap8.llJleJl:&HaR nepe,~~;aqa 45-pa3p.ll,D;HYX . CJlOB no CHY:r.teTpH'IHOyY 

YarHCTpaJI:DHOyY Ka6eJlll THna MKCB CO CKOPOCT:Dil ,ItO IOQ TYCRq CJlOB 

B ceK. 

3.3. Ilpi!IYepOU opraHif38Itl!ll!l ,ItByxUami!IHHO~ CHCTeUY 06pa60TKI!I 

;o;aaawc npHYeHHTeJI:&Ho K sa;o;aqa~~ aJieKTpoaaoa ueTo;o;HJCH WH3HKH BY

coKHX aaeprH~ YOlEeT CJIYDTD CI!ICTeua CDC 6600 - p:Jp -8 (PDP -5), 

C03,D;aHH8JI B Jia6opaTOpHH Jloypeaca (BepKJIH, CIJIA) /2•~+28/. XapaKTep

HYY OTJlH'llt!eU 3TO~ CHCTeYI>I HBJIHeTCH TO, liTO H3-3a •50Jl:DWO!.t aarpyaKH 

CDC-6600 CBH3:& c ManYUH SBU opraaHayeTCH ceaaca:r.tH no pacnHcaHHil. 

HecuoTpH Ha mmpoKHe BoauoJEHOCTH o;o;aol.t Ha ca~~wc 6lJI:&mHx SBM, Ko

Topoa HBJIHeTCH CDC-6600, Opi'aHH3a~H CBH3H ,ll;Byx iaiiiHH He paCCllH

TaHa aa noJIHYD aBTOYaTHaa~D. STo o6~HcaseTcH,B o~HOBHOM,TeY, llTO 

cy~eCTBYD~aR onepaUHOHH8JI CHCTeYa CDC-6600 He 3WW~KTHBHa npH pa-

60Te B peaJI:&Hou uacwTa6e BpeueaH. 

MaJIYe uamHHY pa6oTaDT aa JIHHHH c aKcnepHueaT~JII>Hol.t annapa

Typoa, COCTOH~e~ 1!13 HCKpOBWC KaMep Itl ClleTllHKOB. Il3pe,~~;aqa ;o;aHHWC 

uez,~~;y ua~oa H Oo~:DmoR 3BM npouaBO,D;HTC& ,~~;ynJieKCHYM cnocoOou 

no TeJleWOHHYY Ka6eJIHU CO CKpyqeHHb!Mil napaYH C _3_l 0-KOHTpo~eu 

nepe,D;aBaeuwc CHI'HaJIOB. nJlHHa JlHHHitl CBH3H OKOJIO I KY. IlapaJIJieJl:DHO 

nepe;o;aeTCH CJIOBO ,ll;JlHHOa 12 paapH,ll;OB (COOTBeTCTByeT ,ll;JlHHe CJlOBa 

PDP-8), ,ll;JlH nepe;o;allH CJlOB B 060HX HanpaBJleHHHX HCUOJI~3YDTCH ,ll;Be 

rpynna JIHHH!.t. Ilepe;o;aqa CJIOBa conpoBo~aeTcH nepe;o;aqea npHaHaKa 

;o;aaawc no 13 cJiyse6aol.t JIHHHH. CJIOBa H npHaHaKH nepe;o;aDTCH B 

o6oHx aanpaBJieHHHX noTeH~HaJI:&HYYil cHrHaJiaYH. Kpoue aToro, no 

JlHHHRU CBH3H nepe;o;aDTCH cneitl!laJl:DHI>Ie BI>ICOKOHa,ll;elEH~e ItiYnyJI:DCHI>I6 

CHI'H8Jli>I 1 HCnOJl:&SyeuYe ,ll;JlH nepe;o;allH KpitiTHlleCKOJ.t HH~OpYa~HH, TaKoa 

KaK 11 0WH6Ka11
, 

11KOHe~ MaCCl'!Ba11
, 

11HallaT:D BBO,l1; 11 l'l ,11;}:. 

23 



ABTOpH npH DpoeKTHpOBaHHH HHHHH yqzT~BaHH CHe~yiD~e npe~rro

C~HKH: 

a) Mo~HWHKalHH o6opy~oBaHHH Bu~cnHTeHbHWX uammH ~OXEHa 6~Tb 

UHHHMaRbHO~. TaK KaK pa6oTa C RHHHHMM CBH3H 3aHHYaeT oqeHb uanym 

~onm OT o6~eR aarpyaKM UBK, ~eHaTenbHO, qTo6~ BnMHHHe HHHHH c:saau 

Ha 06H~YID naKeTHYID o6pa60TKY 6NRO H63Ha~TeHbH~. 

6) CKOpOCT» nepe~a~ ~aHHHX B~6HpaeTCH OTHOCHT6R»HO B~COI:OR, 

no KpaRaen uepe He HH~e, qeu y uarHHTHHX neHT cnc-6600. 

B) ITpzueHHeTCH ~OCTaTO~O MO~afi CHCT6Ua KOppeK~H OmH60K 1 

npzqey KOHTpOH»HOe o6opy~oBaHHe MaKCHMan»HO BCTpOeHO B annapaTypy 

RHHH~ CBH3H 1 C TeM qT06N H36e~aT» Tpy~OeUKO~ nporpaUYHO~ npoBepKH 

H B MaHO~ H B 60nLmon MaillHHax. 

r) ]HHHH CBH3H pa6oTaeT ceaHCaMH He qa~e, qeu O~HH-~Ba 

paaa B qac. laHHHe nepe~aiDTCH 6HOKaMH no 20+30000 CHOB. 

~) BbiCTpaH p3aKUMH Ha Bb130B CO CTOpOHbl CDC -6600 He HYllHa, 

noTepH HeCKOHbKHX MHHYT CO BpeMeHH aanpoca ~0 BpeueHH OTBeTa 

:snonae ~onycTHua. 

e) AnnapaTyp~ RHHHH CBH3H He ~OH~a aaBHC6Tb 1 HaCKOR»KO 

3TO B03MO~H0 1 OT rHna rrpHMeHHeUbiX MamHH, ~~H TOrO qro6bl B 

6y~yl!leM MO~HO 6blR) HCnORb30BaTD ,n;pyrHe THnbl MaillHH. 

ITepe~ Haqano~ nepe~a~ ~aHHbiX nporpauUN BBo~a-BNBO~a uamHH 

aa K~~ou Ha KOHU)B renewoHHOM HHHHH ~oH~Hbl o6ueHmBaTbCH HHWOP

MaUHe~ 0 wopuaTe repe~aBaeubiX ~aHHbiX. ITepBoe cnoBo,nocTynaro~ee 

H3 MaJIOH MaWHHN 1 ~cnORb3yeTCH ~~H B~30Ba Orreparopa 

ueHTpan»HOH MamHH ~, o6cJiyxHBanmero sanpoc, c noMOll\biD cBeToBoro 

cHrHana "Bhlao:s", lacrrono~eHHoro Ha nyJibTe ynpaaneHHH. OnepaTop 

Ha~aTHeU KHOITKH H3Bel!la6T uanyro MamHHY 0 TOM 1 qTQ aanpoc 6y~eT 06-

CJIY~HBaTbCH. SaTe 1 onepaTop aarpyxaeT :s :uamHHY nepwoKapTbl nporpa:uuhl 
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aHanHaa, KOTOpaH HCnO~DayeT ~HHHD CIIR3H KaK HaK)nHTeJID Ha 

MarHPITHo« neHTe. CIIH3D MeQY MawPIHaMH :nanee ycT.l.HaBnHBaeTca 

H no:n;:n;epEHBaeTca aiiTOMaTPiqecKPI. HH~opMaUHa nepe;~aeTca no nHHHHM 

CIIH3H 6JIOKaMI4 1 II HaqaJie KaJt,1tOrO 6JIOKa HJI6eTCR C. Iyllte6HaH HH!lJop

JiaitHH1 B KOTOpO~ onpe:n;eJIHeTCR }:(nHHa 6JIOK8: H TO, IIBJIHeTCH JIH nepe

}:(aBaeJIH~ 6JIOK nocJie}:(HHJI II JlaCCHBe H :n;p. 

ITepe:n;aqa ynpaBJIRD~X CJIOII no JIHHHRJI CIIH3H )TJIHqaeTCR OT 

nepe:n;a~ }:(aHHYX COCTOHHJ4eJI }:(OnOJIHHTeJIDHOrO paapi:n;a, KOTOp~i 

nepe:n;aeTCH I3-w napaJIJieJIDHO c xallt:n;~u cnoiiOM. IT)H nepe:n;aqe 

:n;aHHYX !3-~ paapa:n; paBeH "I", npa nepe:n;aqe ynp mJIHm~ cnoii -

"0". TaK KaK KSZJtOe nepe:n;aBae11oe cnoiio :n;onJKHO c )}:(eplltaTI> no 

Kpa~Hel Mepe O}:(Hy 11e}:(HHHitY 11 1 qT06~ 6~TD onoaHaHiW npHeUHHKOJI 1 

I3-~ paapH:n; o6ecnequiiaeT·onoaHaiiaHHe Hy~eiiYX c~OII :n;aHH~. 

AnnapaTypa ~HHH« CIIH3H COCTOHT 143 :n;ByX CHHCpOHH3aTOpOB 1 

npeo6paayD~X CHrHaJI~ conpazeHHH B~~CJIHTeJIDH~ MamHH B CHrHaJIH 1 

nepe:n;aBaeM~e no Tene~oHHHM JIHHHHM (pmc.6). CPJHX)OHHaaTop~ HBJIH

DTCH H}:(eHTHqsWH, aa HC~DqeHHeJI CXeM 1 B~pa6aT~3~~HX CHrHaJIW 

COIIpazeHHR 9BM • Bca CHCTeMa H3 Cl!HXpOHPI3aTOpOB ~ JIHHPil CBH31il 

paapa6oTasa KaK acHHXpOHHoe normqecxoe ycTpolcTao, cocToa~ee 

Ha Ha6opa 6y~epHwx perMcTpoB. 

qeTwpe perPicTpa, coe:n;HHeHHHe c npPieMHHMH PI nepe:n;a~~~~PI 

yCHJIHTeJIRUH 1 RBJIR~TCR It8HTpaJIDHOl qacTD~ CHCTeYx IIepe:n;aqPJ :n;aH

HYX H CHCTeJI~ o6HapyllteHHR omH60K. TaK KaK onepa~H BBO:n;a-BHBO}:(a 

Mellt}:(y YawHHaMH PI CPIHXpOHH3aTOpaMH IIHnOJIHRDTCR C nepe:n;aqe~ CJIOBa 

IIO JIPIHHRJI CBR3H H 3XO-IIpHeMOU1 CKOpOCTD IIYBO}:(a 3aBPICHT OT 

}:(JIPIHH JIPIHPI~ CBR3PI. 

EcnH cxeya cpaBHeHHR c axo-cHrHanaMPI o6HaprEHT omz6Ky, 

a6oHeHTY IIOCHJiaeTca cnertHaJIDHHi HMIIYJIDCH~ IIOBT)pHID~PIMCH CHrHaJI 

}:(JIR OIIOBellleHHH 0 TOM 1 liTO B pasee nepe}:(aHHOU CJIOBe 06Hapy:JEeHa 

OmH6Ka. 8TOT CPirHaJI OqHillaeT perPICTp a6oHeHTa 14 IT03BOJIHeT IIpOH3-
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BO~HT~ peTpaHCXH~ID npe~~~ero CHOBa. O~HO H TO ze CROBO MOE6T 

llOCWlaTDCH B RHHZD CBHSH H6CKOR:DKO pas ~0 T6X nO), llOKa He c5y~eT 

nony~eH npaBzn:oH~ axo-oTBeT. O~HaKo ecnz aToT 1pouecc npo~on

zaeTCH CXHWKOY ~ORrO, npe~nonaraeTCH 1 qTO B XZHH! CBHSZ npozsomna 

cep:oesHaH aBapza, o ~eu cooc5~aeTCH nporpauuaM BB)~a-BHBO~a 

o6ezx uamHH. 

HenpepHBH~ CHrHan ~Xli yKaSaHHH OWHOOK HBXH3TCH O~HHU HS 

H6CKOX:DKHX CHrHanOB 1 KOTOp~e, BCX6~CTBH6 ZX OC06)~ pOXH B pac50T6 

CZCT6Y~ 1 ~OXZH~ 6~Tl> UaKCHMaX~HO S~~eH~ OT llOU3X. 9TO 06ecne

~BaeTCH noc~nKo~ na~z HMnyn~coB BuecTo o~Horo ~unyn~~a,noc~

naeuoro npz nepe~aqe ~aHH~. TaK KaK no cpaBHeHH.o c ~aHH~YH 

cHrHan~ nocWiaDTCH ~ocTaToqao pe~Ko, ~ononHHren~Hoe BpeuH, 

Heoc5xo~zuoe ,ll;JIH noc~nKH na~KZ zunyn~coB, saMeTHO He yBeJizqzBaeT 

BpeMeHz, Heo6xo,ll;zuoro AJIR nepe,ll;aqz KaE,ll;oro uacczBa. 

3.4. npyrzu xapaKTepH~ npzuepou ~ByxuamHHH)~ czcTeu~ c 

O~CTPO~e~CTBYID~e~ XHHZe~ nepe,11;aqa ~aHH~ UOEeT C[,YZHT~ CHCTeUa 

HS B~~CXHT6Xl>H~ uamzH PDP -9 H IBM 360/65 B liHB6pCHT6T6 

MaazTo6~ (BHHHHner, KaH~a) /29/. 

Ynpo~eHHaH cxeua aKcnepzueHTan:oHo~ CHCTeu~ IpzBe~eHa Ha 

pzc.7. TiyqoK npoTOHOB c aHeprHe~ 45 MaB zs ~KnorpoHa nocTynaeT 

Ha ,ll;XHHHYKl rasOBYJO BO,ll;OpO,ll;HYIO YHmeH~. Ka~b!H InS .~Byx npOTOHOB 

OT~a~ npOXO,ll;HT qepe3 ,ll;Be H3 qeT~eX npOBOnoqa~ HCKpOB~ Ka»ep 

K CUKHTHJIJIRUIIIOHH!ie cqeTqHKIII. HH!pOpMaUKR, TIOCTynan~aR 111::1 KCKpOBHX 

Kauep, onpe,ll;eXHeT TpaeKTOpHIO npOTOHOB, a aMllXHTy,~a HYllYXl>COB 

cqenHKOB onpe~enHeT HX SHeprHJO. TiporpauMa PDP-~ B~tmCXHeT 

BepmzHy TpaeKTopz~ npoTOHOB, T.e. ycTaHaBXMBaeT } TOqHocT~JO ~o 

H6CKOX:&Kl:IX UlnXXHMeTpOB 1 npHH~XelltaT XH Oc5a Ha6XID.~aeY~ npOTOHa 

O,ll;HO« H TO~ lite Toqxe UHmeHH. ECXH STO llO,ll;TBep~a3TCH, TeKy~ze 
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KOOp,Iti4HaTH TpaeKTOpl4~ 14 B8JIH1UiHa SHepri414 npOTOI'OB nOCHJiallTCH B 

SBM 360/65, B npoTHBHOY cnyqae co6HTI4e oT6pacw1aeTcH. EonDmaB 

SBM saTell npoHaBO.ItHT nonayl:! KHHeYaTHttecKM~ 14 c~·aTHCT:necKMit 

aHaJIHa C06HTlidt IIO nporpawru~, HaiiMCaHHWI Ha ~OPTPAHe, H nepe)taeT 

rHCTOrpSJIIIH 06paTHO B PDP -9 ,ltJili BH3YaJIDHOrO O~~o6paJteHMli Ha 

ociU!nnorpalfle 14M rpalflonocorpoHorene. PeayJIDTaTH aHaJIHaa aanow

HSIOTCH TaKze aa uarHMTHOit neHTe 60JIDmoit SBM ;ltJIH .ItaJIDHelmeit 

COpTI4pOBKM, OT60pa 14 IIOCTpOeHHH rHCTOrpallll. 

06opy,ltOBaHHe JIMHHH CBHS!d nO,ltC09,ltldHHeTCH K PDP -9 qepea 

KaHaJI npHuoro ,ItOCTyna B nauHn, a K 360/65 qept:a ceJieKTOpHHit 

KaHaJI. PaccTOHHHe MeE,U .ItBYifH SBM OKOJIO 600 ue~~poB, cKopocn 

rrepe,ItattH ,ItaHHHX He ueHee 50 KHJI06aitTOB/ceK. B 1mnapaType JIHHHH 

CBH314 npOHSBO,ltHTCH rpynnHpOBKa ,ll;aHHHX ,ltJili COBIIE:I!l8BI4H CJIOBa 

PDP -9, IrnseiO.utero ,ltJIMHY I8 paapH,ItOB, c opHeHTHpoBaHHo~ no 6ataTau 

SBM 360/65. PelltHu rpynnzpoBKH uoxeT HaueHHTDCH no KouaH,ltau SBM. 

nJIH ycTaHOBJI6HHH CBH314 YeE,Ity 9BM onepaTOp 360/65, OIIOBe

lll6hHH~ no TeJielfloHy, aarpyxaeT BPYtlHYil B SBM nporpauuH o6pa6oTKH 

,ItaHHHX 14 CBHSH Yell,ll;y 8BM. IlporpaUIIH 06pa60TKH He OTJIH'IIallTCH OT 

npHYeHHeYHX IIpH naKeTHOJ.l 06pa60TKe Sa,Itaq, onepm.U!OHHQ.fl CHCT9118 

360/65 aBTOMaTHqecKH aauel!laeT HHCTPYKIU!H o6pQlllt:HHH K uarHI4THWI 

JieHTaM l!IHCTpyK~liiiH 06pallleHH.fl K JIHHH.flll CB.HSH. IlOCJie aarpyaKH 

nporpauu Ha:uuaeTcH KHOnKa aa nymTe c>ommoi!.SHY H sa aKcnepz

ueHTaJIDHYIO IIJIOI!ia;l{KY IIOCHJiaeTCH ClllrHaJI 0 rOTOBHOCTH CHCTeiiH. 

06YeH )taHHH1114 uelE,ll;y SBM npollla:BO,ltHTCH aBTOllaTHtlt:CKH CTaB;~tapTHWI 

,ltJIH CHCT9YH 360 CIIOCOClOY /30/. 

11porpawa PDP -9, KOHTpOJIHPYDlllali pa60TY HKCnepHlleBTaJIDHOit 

annapaTypbi H npOH3BO,ltlilllali CpaBH!I1T8JIDH0 UaJIO apl!lf!UeTHtleCKHX one

paiU!i!, HanldcaHa B -aBTOKO,Ite. llporpauw o6pa6oTKII ,ItaHHHX, orpe6yDIIll4e 

60JIDWOro KOJIHqecTBa apldlf!YeTHqecKHX onepa~ta, HlillHCaHH Ba ~OPTPAHe 

H He Tpe6yllT qaCTHX H3UeHeH!d~. ilOSTOYY C TOtlKH apeHH.fl Y.ltOClCTBa 
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non:r,aoBaHHS nporpauuaum paa~eneHBe ax ue~ ~Byus SBM sKoHoua

qecKH onpaB~aHo H noaBonseT npomaBo~HTL maueHeHBH nporpauu 

TOHLKO Ha uano~ .ztemeBol 9BM PDP -9. 

ITporpauuH o6pa6oTKH .ztaHHHX aaHHUaDT o6~eu IIOK 6aiTOB 

(27K cnoB) B naYHTH 360/65. ITapaueTpH nporpauu o6pa6oTKH uoryT 

maweHllTI>CH aKcnepmueHTaTopou qepea Teneorattn PDP -9, Buemaoren:r,

CTBO onepaTopa 360/65 orpaHmqmBaeTcs aarpyaKoR nporpauu, cueHoR 

uarHHTHHX neHT ~ Texy~u o6cnySHBaHHeu SBM. 

3.5. B KaqecTBe npmuepa npouHmneHHOl cmcTeUH nepena~ 

.ztaHHHX yuecTHO rnousHyor:r, ycTpolcTBO uezuamHHHol CBHSH wapuH 

KOHT.pOn JlelTa ( ~) , BHqmcm.1T8JI:&HHUJII UBmHH8lfH KOTOpOl OCH81ll8HO 

6on:r,mHHCTBO wHa~qecKHX ~eHTpoB. 9To ycTpoRcTBO / 3I/, npe.ztHaaaa

qeHHOe ){Jill CBSS~ ueQy 9BM Knacca CDC -I604A, CDC -!60 A, 

CDC-8090 o6ecne~BaeT nocne.ztoBaTenLHYD nepe.ztaqy ,llaHHHX Ha 

6on:r,mae paccToH~Hs c uaKcauanLHOi cKopocT:&D 2,5 M 6HT/CeK. 0Ho 

ynpaBnHeTCH nporpauuHo H uozeT 6HTL no)lKnmqeHo K KaHany npsuott 

nepe)laqa I604 HnH K KaHanau I60, c acnon:r,soBaHHeu ana 6ea 

BCnOnLSOBaHHH CWCTeUH npepHB8HJIIH. 

;naHHHe uez~ uamHHaua nepe.ztamTCH 12-paaps~HHUH cnorauH 

no nHHJIIHU CBHSH, npzqey Ha K8QHR cnor nepe)la6TCH HnH npHHHUa-

8TCH nocne.ztoBaT3n:&HO 24 paapH)la. ITepBHe I2 paapa.ztoB - .ztaHHHe, 

OCTMLHHe -· ~ODORHKTeJILHHe, ~JIH DOBYW8HJ4H Ha,ll8lEHOCTJil nepe.ztaqa 

14 BOSUOEHOCTH ocrpe.zteJieHHH IOQ% KOnHqecTBa OWI460K B annapaType 

CBHSH. JlaHHHe H ,llODOHHHTenLHYe paapH,llH nepe,llaDTCS KaK O,llHO 

24-pa3pH~HOe cnoBO B ,llBOHqHQU KO)le DO O)lHOUY )lynneKCHOUY Ka

HaJiy C DOMO~D ~OaKCHMLHOrO Ka6ens, pa]lHOpeneAHOA JIHHHH HJIH 

H886UHOl BYCOKOqaCTOTHOA TenewOHHOi HHHHH. JlnH nepe)laqa Tpe6y-

6TCH noJioca qacroT mmpHHol 3 urr~. B KounneKT annapaTypH BXOJtHT 

Cpe.ztCTBa T8H6WO!HOA CBHSH UeQy o6~eKTaUH. 
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AnnapaTypa cBaaH He ~enaeT paanzqm~ ue~y ~aHHYYH H 

cnyxeCSHo~ HH!f}opuaume~, paa..eJleHxe H:ll npoKaso.~HTCJr npo-

rpaMYHWI rryTeY. Ilepe~aqa HH!f}OpYal.(HK npOH3BO,ZtHTCJ! C~B06Hl'I6Y 

qacTOTY, T.e. KaJ!t,ZtY£1 paapfi.zt nepe.ztaeTCH ~BYYH IIIMJIYJI:&Ca:MH rrpOTIII

BOllOHOXHO~ llOHHpHOCTl/1 TaK
1

qTOCSY aapH.zt JIHHHl'l aa rrep1110~ 6YH 

paBeH HYHll. Ilepe.ztaqa e,ZtHHIIIIUi OTHKqaeTCH OT nepe;~a~ HYJIH l'IHBep

TIIIpOBaHHeU CHrHan:&HHX SJieMeHTOB. IlpH OTCYTCTBHH HH!f}OpMal.(HH no 

JIHHHHM He rrepe.zta13TCH HHKaKHX CHrHaJIOB. Mellt.ztY CH•)Balo!Id ~JIH paaHH-

1!6HHH IdX .ztpyr OT .ztpyra OCTaBJIH!OTCfi KOpOTKHe npoueeyTKl/1 1 Me~y 

CSJioKaMH CJIOB - CSonee .ztJIHHH~e. Annapa~~ypa ycTpo£tcTBa 

MezMaWHHHO~ CBH3H MOllteT H3M6pHT:& ,ZtJIII!TeJI:&HOCT:& IT]lOM6lltYTKOB Mellt~Y 

CJIOBaMH H TeM CaMYM ynpaBJIHT:& ITOCTynHeHHeY CJIOB B MaWHHy. 

YcTaHOBJieHHe CBH3H Mellt.ztY MamHHaMH npOH3BO~JlTCH nporpaUMHbiY 

nyTeu. ,Ilna aT oro nepe~ nepe.ztaqe£t uaccna HH!f}opY<u.ure aCSoHeHTy 

nepe.ztaeTCH aarOJIOBOK, B KOTOpOM yKaabll3aeTCH HCT•)IIHHK HHc])OpMal.(HM, 

HanpaBneHHe nepe.ztallH, ~JIHHa uaccHBa, KOJIHqecTBo CSJIOKOB B waccHBe 

H .ztpyraa cnyllte6HaH HH!J)opual.(HH. Ilepe.ztaqa aaronoB:ta Ha~~HHaeTCH 

rrepe~aqe£t aapaHee orrpe~eneHHoro KOHTPOJI:&Horo Ko;~a, no KOTopouy 

rrpOH3BO~HTCH npepHBaHHe nporpaMMbl Bb13bll386MO~ Ha CBH3:& MaiDIIIHbl. 

IlpH o6HapyxeHHH omHC5oK nepe~aqa :uacczBa npo~oJI:taeTca .zto KOHn;a, 

ITOCJie qero OIT03HaBWaH OWHClKY :UamHHa BHXO,'ZUiT Ha ·:BH3:& Ill COOC5UlaeT 

00 OWHCSKax B aarOHOBKe CBOero MaCCIIIBa. B SaBIIICI/IJJOCTH OT nporpaMMhl 

rrepe.ztaqa uaccl'!Ba, co~eplltamero omHCSKH, uoxeT CSiliT> noBTopeHa He

CKOJI:&Ko paa. BnoK-cxeua ycTpo~cTBa uezMamHHHO~ :BasH (YMC) 

maoopallteHa Ha pzc.B. 

B peEHMe nepe~aqm Ha uamMHbl npHHHMaeTCH 

CJIOBO B Cly!f}epH~ perHCTp A H H3 Hero nepe.ztaeTCH B perHCTp X. 

ClleTill'IK paapa.ztoB ciaHHpyeT perHcTp X c qacToTo~ 2,5 urrn;, no

uemaa Ha JIHHHJJ CBHaH rrocne.ztoBaTen:&Ho paapa~bl c [ no !2. 3aTeu 

perHcTp X cpaay lite CKaHHpyeTCH BTopo£t paa .ztJIH o5paaoBaHKH HSCSbl-
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TOlUIWC paap!i,ltOB I3-24, KOTOpble o6paayiOT .ltYOJI!ripj'IOlllee CJIOBO ,ltJI!l 

onpe,lteJieHHH npHeMHhiY o6opy,ltoBaHHeu HaJIH11lri!l omHCioK. IlocJie nepe

,lta~ lri30hiT011HOrO KO,lta lri3 MaDIMHbl npHHJ.UiaeTC.H HOl:Oe C1IOBO lri nepe

,ltaeTC!l nocne,li;OBaTen:&Ho B JIMHHD CB!laH nocJie HeK(ITOporo npoMelltyTKa 

BpeYeHH uellt.li:Y cnoBaYH. BeJIH~Ha npoueJJtyTKa Yellt);y cnoBaYH .li:OJIJJtHa 

OCTaBaT:&CH HeHaYeHHO~ npH pa6oTe. 

B pezmue npHeMa Bee nonyqaeMhle no nHHHH Cl:.HaH .ll:aHHble npH

HHuaroTca ,ll;1l!l nepe,ll;a11H B MaDIHHY B perHCTp A, Km'OPhl~ pa6oTaeT 

KaK rpynnlilpyiOIIIHt:i perli!CTp. IlpHeM nepBO~ llOJIOBHHH CJIOBa ilpOH3BO

.ll:liiTC!l B perlilcTp A, aaTeM CJIOBO nepe,ltaeTca B pei'li!CTp X. Cxeua 

OOHapyllteHHR OllllriOOK cpaBHHBaeT K~blll npli!XO,li;Hllllil£. paap!i,lt lil30biT011-

HOrO CJIOBa C COOTB6TCTBYIOlllli!M paapH,ltOM perli!CTpa X. Ilocne npHeMa 

BCero C1IOBa CO,ll;eplltli!MOe X ITOCbiJiaeTCH B MalllHHy. 

B pezlilue npep~aHH.H YMC cpaBHli!BaeT rrepBoe cnoBo KaJJt,ltoro 

OJIOKa ,ll;aHHWC C rrpe,li;Bapli!T6JI:&HO ycTaHOBneHHbiM Ha TYUOJiepHOM pe

rHCTpe KO,li;OM npepbiBaHlii.H. ECJIH KO,lthl COBTia,ltaiOT lil HeT OlllHOOK npH 

nepe,ll;aqe, B MaDIHHY BUAaeTCH CHrHaJI rrpepbiBaHHH, 

3.6. B PH.lte qiHaJnecKHX ~eHTPOB coa,ltaHhl co<:pe,yoTolleHHhle 

.li:BYXUaDIHHHble CHCTeUhl oopaoOTKH ,ll;aHHbiX, B KOTOpl~ OoMeH HH~OpuauHe~ 

Uellt,ltY 8BM ocymeCTBJI!leTCH C ITOMOIII:&IO OOIIIHX aaTIOWIHalOIIIHX ycTpOt:iCTB 

HJIH 11epea KaHaJlbl BBO,ll;a-B~O,ll;a 8BM. 8Tlil Cli!CTeMbl He li!MeiOT B CB06M 

COCTaBe Jlli!Hliliii CB.H3lil, O,ltHaKO HX OTibiT MOllteT Ob!TI> noneaeH npH rrpo

eKTlilpOBaHHH MHOrOMaDIHHHblX CHCTeU. 

K IIHCJIY TaKHX CHCT6M OTHOCHTCH: O,ltHH H3 TI6IIBWC KOLIIT1I6KCOB 

aHaJIH3aTOpbl- 9BM B Jia6opaTopHH ~OK-PHBep (KaH1~a) / 4/, CHCT6MU 

B H,lt6pHOM HCCJI6,ltOBaTeJI:&CKOM U6HTpe B KapJicpya (~Pr) /32/, Ha 

CTeHqiOP.li:CKOM JIHHe~HOM ycKopHTene (CillA) 1331, B TexaccKou yHH

BepcMTeTe (CiliA) /34/, B PoqecTepCKOM yHHBepc:l1T!iT8 (CiliA) /3S, 36/ 

H B OKcqiop,ltCKOM YHHBepcHTeTe (AHrJIHff) /37/. 
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4. ~HOrOYBmHHH~e CHCTeM~ o6pa60TKH 
.lJiaHHWC 

B pa~e ~Hamq€cKHX mccne~o:saTen»CKHX ~eHTpo:s pa6oTaDT mnz 

npOeKTHPYDTCH MHOIOUBmHHH~e CHCTeY~ 06pa60!KH ~aHHWC, B KOTOpWC 

K uo~H~u 9BM ~eHTfan»Horo :s~qzcnzTen»Horo KounneKca npzcoe~zHeH~ 

HeCKOnbKO 9BM, paCOTaD~ Ha nHHHH C 3KCnepHU6HTan»HO~ annapa

Typo~. 

4.I. HaHClOHbllH~ HHTepec B 3TO~ 06naCTH npe~CTaBnHDT pa60T~, 

KOTOp~e Be~yTCfl B EBponelCKOU qeHTpe fl.lJiepHWC HCCX6.1JiOBaHH~ 

CUEPH, ID:se~qapza). 06~ee KonzqecTBO 9BM B UEPHe B nocne~Hee 

Bpeua ~OCTHraeT 3( /38/. B OCHOBY npoeKTa CHCTeM~ nonoEeHa 

zepapxmqecKaa CTPJKTypa. ~HTepecHo npocne~HT» oT~en»H~e aTan~ 

paa:sHTHH YHorouamiHHO~ czcTeu~ UEPHa, nocKon»KY OHM oTpaxaroT 

B KaKO~-TO uepe nc,cne~OBaTenbHOe paaBHTHe H~eH YHOrouamHHHOH 

cHcTeu~ zccne~oBa~en»cKoro ~eHTpa. 

4. I. I. Ha pal Heu aTane 61ma paapaeioTaHa ~:syxuamHHHaH 

CHCTeMa ~na nepe~Llill !t!Hil)OpMa~H!tl MeE~Y MO~OH 9BM CDC 6600 H 

M8WHH8YH SDS-920 (naYHT» 8K 24-paapH~HWC CHOB, ~HKn 8 YKCeK) 

!t!HH IBM -I800 (m.MHTD 8K I6-pa3pfl,ll;HWC CHOB, ~Kn 2 MKCeK), 

pa60T8D~HUH C 3KCr:epHY6HT8HbHOit annapaTypoJ.t. JlnHHa X!tiHJ4H CBH3H 

OKOnO I KY. 9Ta ClCTeYa HaxO,ll;!tiH8Ch B Oll~THOJ.t SKCnnyaTa~HH B 

pean»HHX ycno:smax (pmc.9) /39+44/. 

K SDS-920 ncr,!J;COe~HHeHa aRcnepuueHTan»aaa annapaTypa 

MHCC!t!Hr-uacc-cneK~'POYeTpa, ,ll;aHH~e B 9BM llOCTynallT C CieC~HH»MO

BWC Kauep !tl cqeT~IKOB. llpOCT~e npo:sepKH 06opy~OB8HHfl B pean»HOM 

M8CJDTa6e :speueHH ~BeH!tllU'LB8DT CKOpOCTb HaKOrui6HJ4fl ll0H63HWC SKCne

pHYeHTan»HWC ~aHHJ~, HO a~eKTHBHOCTb paeiOT~ Bee~ SKCnepHYeHTaHb-

HO~ ycTaHO:SKH MOZilT Cl~Tb onpe~eneHa TOH»KO nocne 06pa60TKH pe-
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ayn:&TaToB Ha c5oJ::&mola 9BM. ;llna Toro, t~T06hl noJI:&aoBaT:&CR BOaYoz

HOCTRMH ClOJI:&WO~ 9BM B pean:&HOY YaCmTac5e BpeYeHH, SDS-920 

CBR3aHa C CDC ~;600 qepea annapaTypy JIHHHH CBI'i3H 1 KOTOPal'i 

COCTOHT H3 ycTpO~CTBa ynpaBJieHHR JIHHHe£1 CBR3R 1 H8X0,71;1'lllt6rOCI'i 

pl'i,IJ;OY C 9BM CDC -6600, conpl'illt6HHH 9BM SDS-920 14 npl4eYo-nepe

,71;81DII{ero Oc5opy,71;0llaHI4R JII4HHiit CBR3H YeQy HIIIYH. YCTp0£1CTBO ynpaB

neHHH JIHH14e£1 CBHSH npe,IJ;HaaHatleHO ,lJ;Jili BhlelOpKH JIHHHH CBRSH, nepe

,IJ;atlH ynpaBJIHIODUD: CJIOB npH YCTaHOBJieHI4H ,IJ;Hanora YeQY YaJIII4H8.1114 1 

npeoc5paaOBaHJ4ll ~lOpYaTa CJIOB, Bb1Pac50TKJ4 H rrpOBepKI4 ll6THOCTJ4 H 

CHHXpOHH3aiUU1 U!illt,lJ;Y ,71;BYYfl YaWHHaMH, KaHaJihl BBO,IJ;a-BblllO,lJ;a KOTOphiX 

pac5oTaJOT c paanut~Hoit cKopocT:&JO. IlpHe:Mo-nepe,lJ;all~~taa annapaTypa 

COCTOHT H3 TeJie(/OHHb!X Kac:leneiit CO CKpylleHHbiYH napa:MH, npHeYHhiX 

H nepe,11;allllliiiX Kacien:&HhiX ycHnHTeneiit H cnei.U'laJI:&HhiX cxeu corJiaco

BaHHR ypoBHeit mtpe,IJ;a:saeuhiX czrHanoB. B rrepe,11;anHKax 14 npHeMHHKax 

HCIIOJI:&3yllTCR ,71;14(~ep6HJ.U'lan:&Hb16 IIOT6H~HaJI:&Hhl6 yCHJIJ4TeJIJ4. 

ITo JIHHHHY c:BH3H nepe,lJ;aiDTCR IIOJIHOCT:&Il CHrHaJilil COIIPRllteHHI'i 

Yanott BlilllHCJIItlTe;!:&HOiit UaJRHHhl, BCero ,71;0 80 IIOT6HJ.U'lalii!HhiX CHrHa

JIOB. I1pOH3B0,71;HTI:fi rrepe,11;at1a ClJIOKOB ,lJ;aHHblX IdS O,ltHOrO HS nepHclle-

pH£1HhiX npo~eCCOll CDC -6600 B YaJiyll 9BM H,Hao6opoT,cO CKOpOCT:&ID, 

onpe.z~enHeMo£1 ua.toiit uamHHoiit: O,lJ;HO 24-paapR,JtHoe cnoBo aa 8 YKCeK. 

J{JIH K8llt,lJ;OrO CJ!Olla Blilpa6aTblllaeTCH H nepe.z~aeTCfi paapR,71; lle~HOCTH, 

KOTOpaR npOBepHeTCfi IlpHHHYaJODtiUI 060py,71;0BaHHe:M, rrepe,lJ;aiOTCH TaKze 

CHrHaJilil COCTOfiHllll Oc5opy,71;0BaHHR. 

MaT6li48THll61:Koe oc5ecrrelleHHe CHCT6Mlil YaJIIHH COCTOHT HS ,IJ;Byx 

nporpauu: nporp;~ua aHanmaa Ha CDC-6600 H nporpauua HaKonneHHI'i 

,71;8HHhiX Ha SDS-~)20. IIOCJI6,71;Hfill H8X0,71;HTCH B rrauliTH SDS-920 Ha 

rrpoTRllteHHH Bcer1> aKcnepzueHTa, a nepBafi aarpyzaeTcH B naMRT:& 

~eHTpaJI:&HOJ.i MaJIIJIHbl IIO uepe H8,71;0ClHOCTII1. CBRS:& Yellt,lJ;y ,lJ;BYliH npo

rpa:MMaUl/1 o cy11{ec· ~BJilieT ca qe pea orrepaTHBHYJO IIaMRT:& c:uc -6600, ne-

PMcllepHiitHble IIpOl.(llCCOpbl,JIHHHID CBfi3H H conpazeHHe COOTBeTCTBYIOIIle£1 
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ua~oa uammHH. By~yqH o~HH paa aarpyaeHa B cnc-6600, nporpaMYa 

llO~b30BaT6Hfl HaxO~H~Cfl B onepaTHBHOH llaMfl~H Ha nporHE6HHH Bcero 

aKcnepmueHTa • 

. ITpm ycTaHoB~eHHH cBHaH ue~ uammHaum noc~e~o3aTe~bHOCTb 

co6HTHK HaqHHaeTCH c Toro, ~To ua~aa uammHa nocwxa3T B CDC-6600 

'aanpoc Ha nepe~a~ ~aHHHX. Tax xax B ee odopy~oBaFHH OTCYT

CTByeT CHCTeMa BHemHero npepHBaHHH, 3TOT aanpoc ilOJTynaeT B 

ycTpOKCTBO ynpaBHeHHH HHHHeK CBHSH B BH~e CHOBa COJTOHHHH Ma-

HOK UamHHH. 06opy~OBaHHe ocy~eCTBHfl6T npmeu 3TOrO JHOBa COCTOHHHH 

HH60 npHUO B KaHaH CDC-6600 H3 ycTpORCTBa ynpaBneHHft, nHdO qepe3 

no~KaHax ue~neHHoro nepm~epmKHoro uy~bTHnnexcopa. 

B nepBou cny~ae Heo6xo~muo nocTOHHHoe npmnmc~3aHHe nepm

~pmKHoro npo~eccopa K nporpauue CBHam uez~ uammH.lUH, Tax xax 

B npmueHaeuoK onepa~HOHHoK cmcTeue HeT cpe~CTB onp)ca nepm~epmK

Horo npo~eccopa qepea peryxapHse HHTepBaxs BpeueHm ~na ~e~ea 

ynpaBHeHHH. ITaMHTb ~eHTpaHbHOK YamHHH B 3TOY cxyqa1l HCllOHbayeTCH 

Hea~eKTHBHo, HO aaTo He 6y~eT npony~eHo HH o~Horo aanpoca Ha 

CBH3b OT YaHOH MamHHH. 

Mcno~baOBaume uyxbTHnxexcopa ~xa BsaoBa ~eHTpaxbHOK uammHH 

HBXHeTCH ITOllHTKOK npeo~OXeTb Hea~~eKTHBHOCTb 1 BH3B<WHY~ llOCTOHH

HHY npmnmcHBaHmeu nepm~epmKHoro npo~eccopa K XHHHHll CBHam. 

MyXbTHnneKCOp MOEeT npHHHUaTb CHOBO COCTOHHHH XHHHJI CBH3H qepea 

xax~se IO ucex, m npm o6HapyzeHHH aanpoca Ha nepe~aqy ~aHHHX 

OH MOEeT B~3BaTb nporpauuy o6pa60TKH C TIOYOmb~ OTI6]la~OHHOK 

CHCTeMH. By~yqH BHSBaHHO~, 3Ta nporpauua TpedyeT ll]lHllHCHBaHHH 

nepm~epm~Horo npo~eccopa Ha Bee Bpeua BBo~a ~aHHHX. Ha oxm~aame, 

llOKa O~HH H3 nepm~epHKHHX npo~eccopOB OCBOdO~HTCfl OT BHTIOHH6HHH 

npe~~y~ea aa~aqH, uoieT yKTH HeCKOXbKO cexyH~, T.l:. uoxeT npomcxo

~HTb llOTepH HH~OpMa~H. 
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llocne rrp"n:ecw1aH:ea rrep"~epHHHoro npo~eccopa uez~y nporpauua

u:e uam:eH ycTaHasn:enaeTca CHHXpoH:eaa~:ea nyTeu oClueHa ynpasnaw~u:e 

CJIOBa:YH, ,11;8HHble BB0,1l;HTCH B CDC-6600 B tflopue Cl.l!pKOB. 3arO.I!OBOK KaJ:

;n;OrO 6noKa orrpe;D;enHeT KoJll1qecTBo nepe;zJ;aBaeubiX cnoB, KonzqecTBo 

6noKoB :e ;z1;pyryw cn;rxec5HyJO 14H~opua~JO. llpH o6HapyseHI4H o•:aCloK 

o HI4X cooCll!laeTcH rrporpauuau oeleHx uam"H· MoxeT Clb!TI> c;n;enaHo 

HeCKOn:&KO ITOTiblTOK JIOBTOpHT:& nepe;n;aqy H npl4 TIOBTOPHOM B03HHKHO

BeH"M omHc5oK Ha Te;IeTai1nax rreqaTaeTCH HH~opMa~a, Heoc5xo~I4Mafl 

,l{nH DuelllaTeJI:&CTBa ,mepaTopa B pa6oTy. 

llocne aa:sepme ma DBo;n;a B CDC -6600 nep!4~ep:eitHblit npoueccop 

BblabiBaeT onepa~oHIYJO CliJCTeMy, KOTopaH rrepexo;n;HT K nporpauue 

oc5pa6oTKM ;n;aHHbiX. 3Ta rrporpauua HX aHa.I!H3HpyeT, aarroMHHaeT 

pesyn:&TaTbl Ha 14TOrJBOH MarHHTHOH JieHTe, 14 1 ecnH STO TpeClyeTCfl 

no rrporpa:uue IIJJIH nJ xenaHHJO aKcnepHYeHTaTopa, nepe;n;aeT peayn:&

TSTbl o6paTHO ITO JIHiHH CBR3" :B MS~YIO YSlllMHy. Peayn:&TaTbl uoryT . 

6b!T:& T8Kl!te Bb!Be;zJ;eHJ! B DTtl}.le r"CTOrpaMUbl Ha OC~JlJIOrpa~, HBnHJOIIlHH

CH ycTpOHCTBOM Bb!BJ;n;a ~eHTpaJI:&HO~ UamHHbl H paCITOJIOZeHHbl~ Ha 

aKcrrep:eMeHTaJI:&Hoi1 anol!la;n;Ke. Ha npaKTMKe :ecnon:&ayeTCH rrocne;n;HH~ 

cnoco6, TaK KaK D aauaT:e uano« MamMHbl He xBaTaeT uecTa ;n;na xpa

HeHHH peayJI:&T8TOB J6pac50TKI4. 

llpH TIO;llKJIJOqeHI414 K JIHHHHM CBH3H ;n;pyri4X UaJiblX UamHH, Hanpzuep, 

IBH-I800, npHH~HITbl paCiOTbl c:ecTeMbl He ueHHJOTCH. JdaueHHeTcH n:em:& 

XapaKTep CHrHaJIOB B JIIIJ!HifiX CBfl3M B COOTBeTCTBHH C CHrHaJiaUM 

conpaxeHMH uanoi1 uamMHbl. nna rro;n;KnJOqeHHH uamHHbl HOBoro TMna 

ycTpoitcTBO yrrpa:sneHHH nHH"HUH cBHaH no;n;BepraeTcH uo;n;epHHaa~:e. 

Onb!T aKcnnyata~HM Tal\oi1 c:ecTeMbl rroaBonHeT c;n;enaT:& cne;n;y10~e 

BbiBO,II;Ii: 

a) Orrepa~oHEaH c:ecTeua Clon:&moa SBM He uoxeT rronHOCT:&JO 

o6cnyl!tMB8T:& Bee TICCTynaiOIIlHe TpeClOBaHHH rrpH COXpaHeHMH BbiCOKOit 

npo:eaBO:ztHTen:&HOCTll. Heoc5xo;n;Huo npe;n;BapHTen:&Hoe cocTa:sneH:ee 
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paODBOaHHH pa60TY 6on~mol UBaHHH, npB STOU 5KCIT8p4Y8HTH B peanD-

aou uaomta6e BpeueHB ~OXIHY npoBO~HT~ca ae 6oxee 3-5 'llaCOB 

B ~eH~ I O~BH HHB ~a oeasca. HonOXD30Ba&He HHHHI OBHaB B !8'118HB8 

6oxee ~xaaaoro npouezyTKa Bpeueaa HHB.6oxee qaoTo uo&eT AexaTDCH 

TOX~KO B T8X OXy'llaHX, KOr;lla 5KonepHU8HT HU88T OCO·~Yil Ba&HOCT~ 

HXB ITPHOpHT8T B 5KCrrepHU8HTM~HYX nporpauuax. 

6) IlpH pa60Te 60XDmOI UamliiHH B peMDHOM uacmra6e BpeUeHH 

nporp8JO(a o6pa60!Klil ITOCTOHHHO HaxO~HTOH B onepaTirBHOg naYHTH H 

3aHHUaeT OKOXO 25 THCH'II CXOB. llpH STOY ij8HTPMDHat npoueocop 

Ha-aa HI43KOI.i CKOpOCTH TIOCTYTIX8HHH ;ztaHHbiX C 5KCrrep:1U8HTMDHOI 

ycTaHOBKH HCITOHD3Y8TCH TOXDKO Ha 3+4%. Eoxee BHCOtaH a(f)(f)eKTHB

HOCTD HCTIOXD30BaHHH Bp8118HH ij8HTpaHDHOrO npOij8CClpa UOllteT 6HTD 

;llOCTHrHyTa B CHCT8U8, r;zle nporpauua o6pa60TKB xpa:IHTCH BO BH8WH8M 

HaKOTIHTeXe l'l BY3HBaeTCR no uepe He06XO;llHUOCTl4 B OiepaTMBHYil 

TiaMfiTD. 

B) 3anpOCH Ha nepe;llaqy ;llarlHbiX CO CTOpOHY UaXl~ YawHHH y;ztOB

neTBOpflilTCR npH STOU He BC8r,Zta. MaxaH UawHHa UOllte'r nepe;ztaBaTD 

;ll8HHH8 TOXDKO B npouezyTOK BpeueHH U8llt;zty OKOH'IIaHB,lY npoBepKl4 

;llaHHbiX, llOCTYITHBWidX BO BpeUH TeKymero BUTIYXDCa yc:topBTeHH, B 

aaqaxou cxe;ztymmero HunyxDca, TaK KaK aKcnepBMeHT<lXDHaH annapa

Typa BY88T HaBBHCWBI npHOpBTeT. XOTH onepaijHOHHaH CHCTeua CDC-6600 

npHcBaBBaeT nporpauue o6pa6oTKH HaBBHCWB~ npBopBTilT cpe;llH nporpauu 

60XDW0g YaWBHH, cpe;ztCTBa BBO;zta-BHBO;zta uoryT OKa3liTDCfl aaHHTHUlil 

BHnonaeaBeu npe;ztHAymei nporpauuH, T.e. npoBaol;lleT noTepa ;ztaaaax. 

r) BoauolltHHe noTepB BH(f)opuaUBB ;ztena~T o'lleHD :texaTeXDHHY 

npBueaeHBe npouezyTo'IIHoi nauHTB. IIoxeaHHM no6o'IIH~4 a(f)(f)eKTou 

npBUeHeHHH npouezyTO'IIHOI naUHTB HBXH8TCH B03UOlltH0•}TD ,ZtXfl ll0XD-

30BaT8Xfl llOBTOpfiTD o6pa60TKY CBOHX ;llaHHbiX C B3U8HtlHlii8U napaueTpOB. 
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llpouesyTOq£oe Haxon~eHHe BHWOPYBUHB oco6eHHO no~eaHo B 

T6X C~Y~aHX, KOI~a nporpa»Ya o6pa60TKH ~8HH~ e~e He llO~HOCT~D 

OT~a&eHa. B STO~ C~y~ae uoryT BHOCHTI>CH y~y~eHHH B nporpauwy, 

H B03MOZHHe OWH3KH B HeR H8 HeeyT onaCHOCTH nO~HOR notepK 

HHWOPY8UHH. 

4.1.2. Onw~ aKcn~yaTaUHZ CHCTeuw B UEPHe noaBo~H~ o~eHHT~ 

H CllOC06!i nepe,lif.lil'l l(8HH~ no JWHHHII CBH3H B CHCT6Ue 1181llHH B 

yc~oBHHX wuaH~ee:Koro mccne~oBaTe~~cKoro ~eHTpa / 47 •48/. Bo-nepB~, 
ypoBeHJ> SJieKTp01i8rHHTH~ ilOYeX ~OBOJII>HO B!iCOK,BCJiel(CTBHe pa60T!i 

BHCOKO~acToTH~ WH3H~ecKHX ycTaHOBOK. Bo-BTop~, Ha-aa 

60JII>Ill0~ IIO~HOCT': YJH3Hll6CKWC YCTaHOBOK B6JIJ/lllHH8 paaHOCTH ilOTeH

~H8JIOB 116lltl(Y 38lieMJIHIO~HIIIIl SJieKTpO,llaMH Ha KOH~ax JIHHJ/llll CBH3H 

wozet 6YTI> 3H8tlHT8JihHOR. B-TpeT~Hx, cKopocT~ nepe-

,ll811H HHwopua~H no JIHHHHM CBHalll ,llOJilltHa 6wT~ Bo BCHKou cny11ae He 

HHllte cKopocTH nocTynJieHHH HHWOP148~H c uarHHTH~ JieHT (50000 cno

roBjceK) BllJIOT~ ~0 CKOpOCTH pa60TH naUHTH 9BM (106 CJIOrOB/CeK). 

B UEPHe ,llJIH nepe,llaliH ,ll8HH~ npzueHHIOTCH CIIIY:UeTpBtiHHe TeJie

({JOHHwe Ka6enz co cKpylleHHHMB napauz. IIo cpaBHeHliiO c KoaKCHaJI:&HblYH 

Ka6eJIHMH CIIIMM6TJlHtlHH8 06Jia,ll810T CJIG,llyiO~HMH npelllYy~eCTB8MH: 

a) Ka6eJib <;O cKpylleHHHYII! rrapau1r1 HaYHoro ~emeBJie; 

6) KaK ni,8BHJIO, OHH HMeDT M8HDWH8 

IIO~epiii TIO IIOCTOHHHOMY TOKY, liTO Ba.JitHO npH rrepe,llatle llOTeH~HaJI:&H~ 

CMrHaJIOB; 

B) Ka6eJIH 1:0 CKpylleHHHYM napaYH HMGIOT OTHOCHTeJI:&HO 60Jiee 

BHCOKYIO noMexoaa~H~eHHOCTI>. PaaHOCTI> nouex, HaBMeHH~ aneKTpo

YarHMTHHMH flOJIHlffi Ha npOBO,li8X CKpylleHHO~ napy UeH:&We, qey paa

HOCTh nouex M8:K,I,Y BHyTpeHHeR H BH8WH8R lltHJla.MH lC08KC1118JihHOrO Ka6eJIR; 

r) llOCKOJI~:ty Ka6eJI:& CO CKpyqeHHHMH rrapaMH HBJIHeTCH CHMUeT

pHliHWi, CT8HOBW~CH Hecy~eCTB6HHOJ.t pa3HOCTI> llOT8H~8JIOB M6llt,1ty 

S83611JIHIO~HI4H 3JI<lKTp0,1t81U! annapaTypy Ha p83H~ KOHU8X Ka6eJi.~HOJ.t 

JIIIIH!rlH; 
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l) BCll6lCT11Be OTHOCBT6Jll>HO HHSKom CTOHUOCTJ/1 K81Sem1 CO 

CKpyqeHHHUH napa.MB UOllHO npOHSBOlHTD napaJIJieJI:&HyD llilP6l811Y 

HH~Opua~B, liTO ll08110llfi6T HS6ezaT:& rpynnHpOBKH l8HH!a npB 

nepelaqe no KOaKCBaJI:&HYU Ka6eJIHu. 

CoBpeueH&He 9BM, 06~elBHHeMHe 11 CBCTeuy, BlleDT, KaK npaBBJIO, 

11 conpsae&BB noteawaan:&&He CHrHMH, nepelalla HH~puawaB npoBa

BOlBTCH no npHHUBny aanpoc-ot11eT. Ho lllHHa 11 conpHlltBHH111, tax ~:e 

K8K 111 KOJII/1116CT110 ynpaBJIHB)DUJX CHrHMOB, He CTaHl8PTH:J011aHH 14 

ue&HI>TCH 11 saBBCHuocTB OT Tima 9BM. 06H1lHO conpHJteHI!e SBM 

liBmi6TCli H6CHIIIIeTpi4'1HHM, T.e. KOJIH'I6CT110 H ~YHK[(HB JIXOlBHX 14 

BliXOlHliX C14rHaJIOB OTJIH118DTCH lPYr OT lpyra. HaKOHe[(., npHHIUlll 

nepelaliH sanpoc-oT:BeT aenpBrOleH lJIH paeloTH c YlaJitlHHWH oell!eK

tauH, nocKOJI:&Ky Ha nepelaqy K~oro cnoBa 1m~opuarum B conpsae

HI4H B 3TOU CJiy'lae 38Tp811HB86TCH OKOJIO 20·MKCeK/KII. 

Bee aTO no6y~aeT npHueHHTl> cneiUiaJil>BHe ycTpOii!}TBa ynpaB

JieHHH JIHHHHUB C11fl314, KOTOpHe BHCTynaJOT nepel 9BM K8:( CTaHl8PT

HHe ycTpOitCTB8 BBOl8-BHBOl8 HH~Opii8UBH. 9TH ycTpoii!cua npeoelpa

ayi>T cHrHMH conpHllteHHH SBM B cHrHaJIH JIHHHit CBH3H, .IpOH3BO.llliT 

He06XOlHUYD rpyrmMpOBKY *H~Op118[(HM, npoBepHIOT Ka'leC ~BO paelOTH 

JIMHBm CBH3B H BHnOJIHHIOT pH,n ,npyrHX J10rMqecKHX !IJYHK[(:~it, B '18CT

HOCTH, LIOryT opraHH30DHB8Tl> OllepelH OCiCJiylltMBaHHH np~ pa60T6 

Ha HeCKOJil>KO JIHHHm CBH314 B pe:uue paa,neJieHHH BpeUeH ~. 

4.!.3. CJIGlYDDtHU 3T8ll0M B pa3BHT~* MHOrOM8mMHH)a CHCTGMH 

UEPHa HBJIHeTcH CHCTeua c Hcnonl>aOBaHHeu 6yiJ.>epHoiil 9Bll lllH npo

uelltyTo1Dforo HaKonneHMH·laHHliX (npoeKT ~OKYC) .f45+50l 

B K8'16CTBe 6ylflepHOK 9BM B CHCTeUe M8WHH [(6HT)8Hl>HOrO 

BH1UICHHT6Jll>HOrO KOMllJI6KC8 HCllOJll>3Y6TCH CPGlHHH 9BM I:DC-)100, 

HU6DIIt8H H6CKOJll>KO KaH8JIOB BBOl8-BbiBOl8 H ll8UHTD Ha .~HCK8X. 

3Ta 3BM 8BJI8eTC8 "~OKYCOII" CHCTeMH, COCTO.IDtet:l 
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H3 rrepMwepHiH~ 83M z TeneTa~rrH~ rryn»TOB Ha aKcrrepzweHTan»HHX 

TI1IOilla,I(RaX C O,I(HOR CTOpOHbl H H3 MOIIIHI>IX 3BM UBK ( CDC-6600 H CDC-6400) 

C .npyro~ (pHc.IO).ITo OTHOmeHH~ R TI01Ib30BaTe1ID 9DC - 3!00 HBXHSTCH 

CHCT6MO.A Oeipa60TX:t MaCCHBOB 1 TI03B01IJ'IDIII6l! H6CK01IDRHM TI01Ib30BaTe1!&M 

o.nHoBpeweHHO BBO,I(~T», HaKannHBaT» H o6pa6aT~BaT» MaccHBI>I HHWOP

wauHH. ITpH aTOM nJnh30BaTenHw npe.nocTaBJIHIDTCH cne.nynmze noawox

HOCTH: 

a) • HaKOITJieH ne Ha .nHcKax 6ywepBoLt 8BM B pean»Hou wacmTa6e 

BpeMeHM rrporpaMY ~ UaCCHBOB ,l(aHH~ aKTHBHI>IX ITOHh30BaTeJiel. 

6). BBO,I(, QC))a()OTK& H H3MSHSHHe B peaJibHOU uacmTa6e BpeueHH 

nporpaYM H MaCCHB )B ;~:~atiHbiX C TeJieTaJiiTOB. 

B). ITepe;~:~a~a ;~:~aHHbiX Me~;~:~~ CDC-JlOO H rrepH~epHI!HMMH 3BM qepe3 

HHHHH CBH3H. 

r). ITpHopHTerH~>~~ .nocTyn K YOIIIHI>IY 8BM UBK ,I(JIH uaccHBOB ;~:~aH

HI>IX, l!aKOITJISHHI>IX a CHCTeue <POKYC • 

.n). ITepe.na~a peayn»TaToB o6pa6oTKH .naHHI>IX Ma 8BM UBK oT.na

neHH~u rron»aoBaTerrau. Kpoue Toro, .nna non:&aoBaTeJIH .nocTynHa 

onepaUHOHHaH CHCT3Ya UeHTpaJI:&HbiX 8BM. 

llo OTHOllieHHhl K U6HTpan:&HbiM 8BM CDC-JlOO BbiCTynaeT KaK CTaH

UHH BBO,I(a-BbiBO,I(a 1H~OpMaUHH,TaKaH ~e, KaK nepwoKapTHOe 06opy,I(O

BaHHe. MaccHB~>~ .naHHHX, nonyqeHHHe H3 cnc-3IOO,cTaBRTCR B oqepe.nb 

OC5pa60TKH MaCCHB03, ITOCTYITHBlliHX C ~TaiD~ero ycTpO~CTBa. 3aTeY 

npOH3BO,I(HTCH 06pa50TKa B ITOpH,I(Ke, 3aBHCHilleM OT npzopHTeTa KaE

,I(OrO MaCCHBa. MaC~HB~ peayn:&TaTOB BI>IBO~TCH B 3!00 TaK Ee, KaK 

Ha rrep@opaTop. IT03TOMY B orrepaiUlOHHOtt CMCTeMe CDC-6600 Tpe6yiDT

CH YHHHYan:&Hble H3&eHeHHH. 

MaTeMaTrl~eCK)e o6ecrre~eHHe <POKYCa COCTOHT H3 cne,I(YIDIIIHX 

OCHOBHI>IX qacTett: 
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a). OcaoBHI~ ynpaBnHmmaa nporpa»ua. 

6). ITporprurua ynpaBneHHH TeneT~naum. 

B). ITporpru1ua yrrpaBneHmH uaccmBaMH. 

r). ITporpWIYa yrrpaBneHJ/IH nHHHHUJ/1 CBHSH. 

llepe]ta'tla no nHHHHU CBHSH CJ/II'HMOB conp!DteHHH uanolt SBM 

flBnHeTCH H6Y.lt06110l 1 TaK KaK JIOrHita HX pa60tH CtaHOBIIIt-

CH aaBHCHUOi OT THna UBmHHH. ITpH TIO]tKnmlleHJ/IH HOBOit 8BM Tpe6yeT-

CH npOHSBO,ltHT:b JIO]tepHH38[(HJO yCTpOLiCTBa yrrpaBJI6HHH JniHHHIOI, 

llTO CBH3aHO C TIJ16KP8Jil6HJ/16M npoBe,lteHJ/IH SKCTiepiiiUeHTOB Ha BCeX 

OCTan~HHX MBmHHl~. ITOSTOUY npe]tJIOXeHa CXeMa TIO,ltCOe]tHH6HHH MaJIHX 

MaJIIHH K nHHJ/IHU c:BaaJ/1 1 He aaBJ/IcHmaa OT THna TipJ/Iueaaeuux SBM. 

ITo STOI cxeue B UBK ocTaeTcH ycTpo~CTBO ynpaBJieHxs, 

pa6otaDlee Ha 4 JIJ/IHJ/IH CBSi3J/I ]tJIHHO~ ~0 3 ItM, CJ/IrHaJIH B KOTOpHX 

CT8H,ltapT11130BaHH. Ha 3KCTiepHYeHT8JI~HHX nnOma]tKax JCTaHaBJIHBaJOTCfl 

KOYMYT8TOpH 1 Km'OpHe rrpeo6paayJOT CHI'HMH conpa:&eHHi UaJIHX 8BM 

B clllrHanH nHHHl CBHaH J/1 CHHxpoHmampymt pa60Ty uanux SBM. K Kou

MyTaTopy MOlleT CiHT:b llO,ltKJlJOlleHO ]tO 5 llaJIHX YaiDHH 1 HCn011~3yDmHX 

JIHHHH CB!i3H B pEXHYe paa,lteJieHHli BpeueHH. 

TexHH'tlecKru: cKopocT~ JIHHHli CBHaH - I umnnmoH cnoB B ceKYH.ltY· 

B HaCTOH!llee Bp611H CKOpOCT~ nepe]ta'tlH ,ltaHHHX orpaHioll.leHa 6HCTpO

:n;e1tCTBHeM KaHM!l BBO,lt8-BbiBO]ta CDC-JlOO H COCTaB11H6T lOG\ !2-paa

pli]tHHX CJIOB B C(:KJH.ltY· 

CHCTeYa ami UEPHa HB1lfl6TCR HaH6onee noJIHO paapa60TaHHOl. 

4.2. B V!CCJ~e:n;oBaTeJI~CKOY ~eHTpe EpHTaHCKOi KOIIHCCHH no 

aTOMHO~ aaeprHH (Xapyan111 AHI'JIHH) npm npoeKTHpOBaHHH uaorouamHHHOI 

• CHCTeMbl HCTIOn:&a;'JDTCH cpe:n;cTBa nepe]tallld ;ZJ;aHHHX no BbiCOKOllaCTOTHblll 

TenetJ.lOHHbiM ceTH!I oe5m.ero nOJI~aoBaHHH. CKopocT~ nepe]tallH ,ltaHHHX 

Ha»Horo HJ/IlKe 1 l.l<:M B UEPHe (880 K6HT/ceK) 1 ao aBTOPH npoeKm 

CllJ/ITaiOT 1 l.lTO STOI'O ,ltOCTaTOllliO ;llJIH OC5CJiyEHBaHHH O;llHOBpeueH.ItO 
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OOHbWOrO KOHHqeCTB8 SKCnepzueHTOB npH ycnOBHH npz~eHeHHH 6y

~epHO~ 3BM ~HH ynpaB~eHHH HHHHHYH CBH3H, Cne~yeT CTY8THTb 

OTHOCHT8HbHO HH3KyD CTOHUOCTb nHHHI nepe~aqz ~aHHbX nocne~oBa

T8HbH~M CllOCOOOU no O~HOnpOBO~HO~ HHHHH CBH3H 1 XO~fl OHOKH CBH3H 

HBHHDTCH ~OCT~Toqao CHO~H~UH. 

B Xapyanne B~qzcnzT8HbH~e cpe~CTBa COCTOHT H3 U8HTp8HbHOrO 

B~qHcnHTeHbHOro KounneKca, B KOTop~~ BXO~HT 9BM IBM-360/65, 

CONPAC 4060 H PDP-8 i a Taue H3 ClbiCTpO pacTymero 'QHCJ!a UaJIHX 3BM, 

pacnono~~HHblX Ha aKcnepzueHTaHbHblX nnoli(~Kax / 5I,52/,- 1:1a aTHX 

M8WHH C llOYOII(bD O~CTpO~e~CTBYDiltRX nMHH~ CBH3H opraHH30BaHa 

CHCTeYa 3BM, OCHOBH~U H83HaqeHHeM KOTOpOI HBHH8TCH o6pa60TKa 

~aHHblX B peaHbHOM M8CWTa6e BpeMeHH, laHH~e C nepz~epH~HblX ua-

nb!X uamHH nocTyna~T B UBK Ha uanym 6y~epHym 9BM PDP-8, KOTO-

paa, B cBo~ oqepe~b, CBH3aHa c uynbTHnneKCHYM KaHanou 6onbmo« 

8BM IBM-360/65. 9To ~aeT B03MO~HOCTb npozaBo~HTb ojpa6oTKY 

aKcrrepHMeHTanbHblX ~aHHblX Ha 6onbmon 3BM B peanbHOY uacwTa6e 

BpeueHH H rrepe~asaTb aKcnepzMeHTaTopy peaynbTaT~ ero aKcnepzueH

TOB T8K 6~CTp0 1 qTOO~ OH MOr npOH3BO~HTb H8CTpO~Ky CBOe~ anna

paTyp~ Ha M8KCHM8nbHJ~ npOH3BO~HT8HhHOCTb. 11MeeTCH T8K~e eme 

OAHO OOHbWOe npezuyll(eCTBO - Ha OOHbWOn MamHHe MOXHJ TpaHCHH

pOB8Tb nporpau~, HarrzcaHH~e Ha OAHOM H3 aa~KOB aBrouaTzqecKoro 

nporpaMMHpOB8HHH H nepeA8B8Tb HX 3aTeM O~CTpO H YAJ6HO B uanyD 

M8WHHY. 

]HHHH CBH3H HM8IDT AHHHy OT HeCKOHbKHX COT UeTJOB ~0 ~Byx 

KHHOMeTpOB. B HRX HCll0Hb3yeTCH annapaTypa H MeTO~H 1 rrpHHHT~e 

B B~COKOqaCTOTHblX Tene~OHHblX HHHHHX CBH3H 06ll(ero IT)Hb30B8HHH C 

HMnynbCHO-KOAOBOn YOA~HHUHe~. YcTponcTBO ynpasneHHl HHHHeM 

CBH3H H nporpaUUbl M8WHH pa3pa6aTbiB8HHCb T8K 1 qTo6~ CKOpOCTb 

llOCTynneHHH ~aHHblX no HHHHHU CBH3H 6biJI8 He HHXe CKJpOCTH pa60Tbl 

MarHHTHblX J!8HT H 6biJI8 CpaBHHMa CO CKOpOCTbiO ~lYJ!bTHITH8KCHOrO 
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!{aHana 6on:&moit JIWDHHbl. IIouexoycTOiittmBocor:& H HS,lte:IIHOCT:& 11HHHlrt 

CBli3I-I ;zJ;01lllHa 6bl~~:& ;zJ;OCTaTOtffiO BbiCOKOit, KOJOlYTaD;JIJI - llaKCJIII8JU:oHO 

npocroft. 

o1lOK-CXeUa ycTpOKCTBa ynpaB116HHli 11MHHel CBH3M IIOKa3aHa 

Ha pzc.II. B Hell IIPOI-13BO;zJ;HTCli ;zJ;YII116KCHaH rrepe;n;aqa C IIOUOIIU>Il 

;zJ;BYX H63aBHCHYbt:: O;zJ;HOHanpaBJI6HHbiX KaHa1lOB, Ka:Qblit H3 KOTOpbiX 

pa6oTaeT Ha OT;n;on:&HYKl napy Tene{poaaoro Ka6e.na co cKpy'lleHBYIIJI 

rrapauz. no Ka6e;rnu rrepe;n;aDTCH nocne;n;o:saTen:&HYe ;n;:soB'IIHYe czrHa.nbl 

C Y;zJ;B06HI46Y 'llaC~~OTbl. 0KOH6tffiblit 6110K COCTOH'l' IllS rrepe;n;aT'IIHKa, 

rrpl4eUHHKa 14 cxeubl o6Hapyaenza omz6oK. KaHa.n rrepe;n;a'IIH no.nyqaeT 

Hs 8BM napannenl>HO 6aJtT, sarrouiiiHaeT ero :s perzcTpe 1r1 rrpeo6pa

syeT B IIOC116;zJ;OBHT61l:&Hbllrt KO;zJ;, KOTOpbilrt IIOCWiaeTCH B rrepe;n;aT1DtK. 

Jl14HHli CBH311 pa60Ta6T B Tenerpa{pHOll peoue, KO]!; "0" II0Cbl-

1la6TCH KaK CTOllllBbllrt CHrHan lr1 B pe&HUe OKI4;zJ;aHI4H npl4 OTCYTCTBBJI 

HH{popua!UIB rrepn;n;a'lla Kall]l;oro 6alrtTa conpo:so:QaeTCH nepe]!;a'llelrt 

C'l'apTOBOrO CJ/IrH<illa "I". BCH HHtpOpUaD;HH nepe]!;a6TCH IIO 11HHI4HU 

CBHSH 8- HJlH I 2-paapJI)tHYUJI 6aiTaYI4, rrepe]!; Kax.;!tYll 6alrtTOU 

. IIOCb11la6TCH CTap~~OBbllrt CHrHan, a 3a HHU IIOCWiaeTCH ]!;OIT011HH-

T61l:&Hbllrt paspa;n;, oTnB~all~Hlrt cnyae6aym BH{popuauam or AaHHbiX. 

:zl11H YCTaHo:meHHH CBH3l'l Mex:zty UaiDHHaUH !IpOHSBO]!;IIITCH 06116H 

Cnyllte6HOlrt HHtpOp11aUJ/16K, 3aKO;n;HpOBaHHOlrt B CTaH]!;apTHOll K0]!;6 ]!;Jlfl 

rrepe]!;a'IIH ;zJ;aHHblX /S3/. :zlaHHbl6 rrepe]!;aDTCH 61lOKaYH 6aiTOB, ue~y 
KOTOpbiUH uoryT nepe;n;aBaT:DC.J HYJI6Bb16 ClllrHaJI!i OD;zJ;aHHll, 6CJIH 

CKOpOCT:& rrpHeUa ]!;aHHblX B 8BM 0Ka:K6TCH U6H:&me, ~eu CKOpOCT:& 

11HHIIIH c:sHsH. llp,>rpauua 9BM pasJIH'IlaeT uell;n;y co6om ;n;:sa BH]!;a 6no

KoB ]!;aHHblX: T6K1}T nepeueHHOrO tpOpUaTa, COCTOH~lt lr13 8- 1111114 

I2-pa3p8,1;HYX 6alrtTOB B ;zJ;BOHqHOY KO;n;e H aarOJIOBOK tpHKCHpOBaH-

HOrO {popuaTa, cc,ctoBDtHlrt 143 8-paspH.J;HIDI. 6a1To:s Texerpa{pHoro 

KO;n;a •. 3arOJIOBOK orrpe;n;e1lli6T IIICTOtffiHK HHtpOpUaiU!H, Harrpa:SJI6HH6 
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nepe,11;a'IIH z q,opuaT cJle,li;Yillllero aa HHU TaKeTa. TaKHu o6paaou, 

BCJI npoxte,ll;ypa t>6UeHa ,ll;aHHWOI 116E,1tY 9BII COCTOHT B3 KOBTpom.aoro 

;llHaJlOra, OCY1116tlTBJlfl6110rO C IIOIIOIIU>Il c.nyae6HHX CHIIBOJlOB 1'1 CHIIBO

JIOB CBH314 TeJiel'paq,aoro KO,ll;a, aaroJlOBKa 14 T6KCTa. 

MaKCl'llolaJl:&l!afl CKOpOCT:D nepe,11;a11H ,ll;aHHHX no JIJ4Hl'llll CBH3il paBHa 

880 K6HTjceK. B xteJifiX IIOBhlWeHHfl Ha;llellHOCTIIl JllllHIIlH CBH3H Ill ;llliH 

HeSaBICIIlUOCTil <lKOpOCTH pa60Thl OT nepe;zxaBaeuoro KO;lla B CHCTeUe 

Bhl6paa cnoco6 nepe;zxalfi'I c YJtBOeHHeu qacTOThl, T.e. K8ll,li;W1 paspa;zx 

nepe;zxaBaeuoro JCO.zta npe.ztCTaBJlfl6TCfi ;llBYMH paBHOBeJIHKHIIH CHrHaJia

IIH npOTHBOnOJlOlWOlt IIOJ!flpHOCTH. ITpH TaKOII CIIOC06e nepe;zxalfi'I sapH.zt 

JlHHHH CBHSH He 3aBHC14T OT nepe.ztaBaeuoro KO,ll;a 14 BCer;zxa 6Jll'I30K 

K 0 (sa nepHO,ll;: 1 HO llaCTOTa CJle,li;OBaHl'lfl l'IIIIIYJ!:DCOB IIOBhlmaeTCH 

B;llBOe. E,li;HHHita OTJ!HilaeTCfi OT HYJIH HSUeHeHHeU IIOJlHPHOCTH nepe.zta

Baeuo~ naphl HUHyn:&coB. TaK KaK HYJl:& nepe,11;aeTCH TaK lite, KaK H 

e,li;HHHUa, napo~ CHrHaJIOB 1 B pe~zue OlltH,11;aHHH npH OTCYTCTBHH HH

!f>OpUaUHH no Jll'IHHHU CBfi3H Bcer.zta nepe.ztallTCJI HyJleBhle CHrHaJlhl. 

8To noaBonaeT pemi4T:D cnoEHYIO npo6neuy CHHXpOHltlSaU14H ;zxByx y.zta;

neHHHX ,11;pyr OT ;zxpyra 06~6KTOB H OTKaSaT:&CH OT nOChlJIKI4 CHHXpO

CHrHaJIOB no OT)IeJl:&HO.ia JIHHHH. CHHXpOCI4rHaJihl Bhlpa6aThlBallTCfl B 

IlpHeMHHKe nyTell ,ll;eTeKTHpOBaHHH napHhlX CHrHaJlOB, IIOCTYIIJieHJ46 

KOTOphlX He npe!:pall\aeTCfi BO Bpeua OU,ll;aHHH. Haqano nepe;zxaqm CHU

BOJia onpe,11;enae~·ca nocTynneaHeu B npi4611HHK cTapToBoro cHrHana 

e,li;HHHithl, sa Ko~~opw Bcer,11;a cne,11;yeT HHq,opuarutH. ITOJtCilaT ql'JCJia 

IIOCTYIIHBWHX pal!pfl,l.IOB npOlr1SB0,1l;I4TC.fl B npHeUHHKe H6SaBHClr1MO OT 

nepe,ll;aTIIHKa, KOS<l!cJlHitHeHT nepeclleTa YOlEeT H3UeHHT:DCH nporpaUUHbiU 

nyTeU, liTO Il03liOJifleT COe,li;HHHT:D B CHCTeuy 9BM C pa3HOlt paspH,li;

HOCT:DJO B COIIpfl~:eHHH. 

B CHCTeue CBfiSH HCf.OJI:D3YJOTCfl ,li;OCTaTOIIHO YOIIIHble cpe;zxCTBa 

o6HapyllteHl1fl om116oH. Bo-nepBhlX, o6ecnelfi'IBaeTCH IOO% H3ClbiTOIIHOCT:& 

BcneJtCTBHe KOJt>.poBaH>JH J:alltJtoro nepe;zxaBaeuoro paapa,11;a ,n;Byua 
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CHrHanauH. 3TO UOSBOXH8T ODOSHaBaT~ XD6~e O~HHoqa~~ omH6KH npH 

nepe~aqe H qacT~ rpynno:aHX, sa HCKnDqeaHeu Tex uanc:aepoHTHHX 

cnyqae:a, Kor~a rpynno:aaa omH6Ka HaqHHaeTCH c nep:am o sneueaTa 

paapH~a Ill pacnpOCTpaHHeTCH Ha qeTHOe tl:HC.IIO CHrHani>f HX S.II8M8HTOB, 

HH:aepTHPYH npH aTou :ace cHrHan~. Ha raxou ypo:aae olHapyzeHHe 

OWH60K npOHSBO~HTCH annapaTHO OKOHeqa~M ycTpOt;iCTBm:, H STa 

CHCTeua BB~B8TCB 6o~ee 3~eXTHBHO~, qeM 

KOHTpOU DO qeTHOCTIII. BTOpO~ ypoBeHI> H36~TOqHOCTH l.CDOX:&3yeTCH 

nplll ~Hanore yCTaHOBneHMH CBH3111 1 r~e npiiiMeHBeTCR OKO~O ~eCBTIII 

CHMB0110B CBH3111, 3aKOAIIIPOBaHHHX B 8-pa3pR~HOM 6at:Te. Ha STOM 

ypo:aae onpe~eneHHe om11160K npoHa:ao~IIITCH nporpaMUH~M nyTeM. KpoMe 

TOrO, UOEeT npOHSBO~HT~CH llpO~OUH~~ KOHTpO.iil> nepe);a:aaeuoro 

TeKCTa nyTeu no~cqeTa KOHTpon~HHX cyuu. 

4.3. B HaUHoHaJI~Ho~ <I:HsHqecKo~ na6opaTopHIII :Uepec6ypH (AHr-

11HH) B CHCTeuy 06I>e~HHHIOTCH Ma~e 3BM PDP-8 C UOU(HO~ 3BM UBK 

IBM 360/65 / 54/.BHaqane 6~na c~enaaa non~TKa Hcnom.3o:sau ~nH 
JlHHH~ CBH3111 KOaKCHa.iii>H~e Ka6enH, KOTOp~e D03~Hee O!WIII 3aMeHeH~ 

CIIIMMCTplllt!H~UH Ka6enHUIII CO CKpyt!CHH~MH napaYIII. 

B 1.\eHTpe CIIICTeM~, 06CJIYlKHBaiOII\Ct:t SJICKTPOHH~£1 y<:KOpiiiT81ll> C 

3Heprllle~ 5 rs:a, HaxO~IIITCH 8B)( 360/65. C He£1 COC~IIIHOH~ JIRHRHM!d 

CBH3H ~Be 9BM PDP-8 C DaMHTI>IO 8K Kallt,ZtaH. B nepBCiol l!apRaHTC JIIII-

HHIII CBH31d, COCTOHJJU1C H3 MI1HRaTDpH!iX KOaKCI1aJII>HHX Ka6ene~ C BOJI

HOB~M COllpOTitiBJieHHeM 50 OM, llO~ICJIIOllaiOTCH K KaHaJiy %0/65 ll:epes 

YYJII>TROJieKCOp. Jl.iiiiiHa .iiRHitlli CBH3R OK OliO !00 M, CKOpllCTl> pa60T~ 

.IIIIIHIII~ 3aBIIICIIIT TOJII>KO OT 8BM PDP-8 Ill COCTaBJIHeT !,2 IIIJIIII !,8 Mera

OIIIT/CeK. B CIIICTeMe IIICUOJII>3JCTCH TeJieTat1n, JCTaHOB.iiOHHhl~ Ha 3KCUCpi1-

UeHTaJII>HO!-l llJIO!ll~Ke Ill DOAKJIIOllCHHblt:t K MYJII>TI1DJieKCOp;r 360/65 • 

. Bo BTOpOU BaplllaHTe IIICDOJl:&3yeTCH 6yQJepHaH 8BM ::BM-!800, 

:axo~Hll\aH :a cocTaB UBK. JliiiHIIIIII c:aHalll ~m1Hol1 ~o 400 u, BbiDOJIHeHHble 

CIIIMUeTpldt!H~U TeJie<I/OHHbiM ltaOeJiett CO CKpylleHHb1Ul1 napa.MH, ll03BO;Iil!OT 
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DpOHBBO~BT» napannax»HyD nepe~a~ !6-pa3pRAKHX CBOB CO CKo

pOCThD 250 K cnoBjcex. llepe~aBaeuas BH~opua~s KOHTponHpyercs 

no qeuocrH. 

4.4. K BHqJCX~TeXhHYM cpe~crBau ueatpaBDHoro BHqHCXHren»Horo 

KounxeKca PeaepwopgoBcKol WBBHqecxol xa6oparopz• (ABrXHR) npB

coe~HHeHH KaK HHHHK CBRBH c uaxHMH SBY, pacnoxoaeHHHMB sa sxcne

pzuearax»HHX nxoma~Kax, TaK z annaparypa ueatpa o6pa6orxz ~oTo

rp~HI /55,56/. B cocTaB UBK (pHc.I2) Bxo~sr uomaas SBM IBM 360/75 

H 6y~epHafi' 8BM DllP -224. K ~BYM KaHaHaM 360/75 no~umqeaa MaHaR 

SBM IBM-1130, ynpaaxsmmas B pean»HOM uacm!a6e BpeueHH pa6oTol 

HeCKOH»KHX DpOCMOTpOBHX CTOXOB. K DDP-224, Kpoue BHHHI CBRSH, 

DO~COeltiilHeHH CKaHHPYilmHI aBTOUaT BPD , aBTOY8T H8 aneKTPOHHO

nyqeBOI Tpy6xe H ocuzxxorpa~ co cBeroBHM xapaa~amou, KOTOpHI 

HCDOX»SyeTCR onepaTOpaMH CKaHHpymmzx aBTOM8TOB ltXR KOppeKUHH 

OmH60K HSYepeHHI. B CHCTeMe npe~CMOTpeHa BOSMO&HOCT» DOltKXIlqeHHH 

ee K 6HCTPOlteiCTBYilmel rene~OHHOI HHHHH CBRBH qepea CTaH~8PTH06 

CBRSHoe o6opyltOBaHHe (CBRS» C loH~OHCKHY HBCTHTYTOU BHqHCXHTenD

HHX MamHH). 

4.5. CHcreua, C03ltaHHaR B gxepHou Hccne&oBarenDcxou gearpe 

fpeHoO•H (~paHUHH), HHTepecBa C roqKH 3p8BHH BOSYOZHOCTH OOcnyZHBa

HBH OonDmoro xonH~ecrBa nonDSOBareneH, xoropHe OABOBpeueHHo uoryr 

nonD30BaThCB CpaBEBren»HO cxpoYHHYH cpe~crBaMH UBK (IBM 360/40 H 

6y¢epHaH KamKHa,CJ! 90/10)/57/. 06pa6orxa ~aHHHX npOK3BO~HTCB Ha 

IBM 360/40,Cll 9(1/!0 ynpaBJUI8T paOoroH JIKHKA CBH3H. Cxopocu nepe

~aqH llOJI83BOit HH~CPKaUKH OKOXO 120 KOHT/CeK. B CHCTeue MOZer 6HTb 

no~xJimqeao ~o 15 c~BOBpeueaao paOoraQlxx nonDaoBareneR, nepe~aqa 

~aHHHX npOH3BO~HTCH llOCJie~OBaTe.llbBO no K08KCH8nbBHY Eade.II&M Hml 

xaoenau co cxpyqelHHYH napaYH. 
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P~c.I2. BHqHcn~TenbH8H CHCTeMa na6opaTOpHH Peaepwop~a 

(AHrnHH). 
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IlpoMeEyTO'II.HaR 8BM CII 90/IO ( 06:&eu naMHTH 8K I2-paspR,IlBYX 

C~OB) CKaHHpyeT o6opy~OBaHHe fi0~D30BaTe~e«, npHHHUaeT ~8HHH6 npB 

06Hapylll:eHHH CHrHana BHSOBa, KOHTPO~HpyeT nepe~aqy H nOCHXaeT 

STH ~aHHHe BO BHCW~~m naUHTD ~eHTPSXSBO~ MawHHH. n~H o6pa60TKH 

YaCCHBOB SKCnepHUC~TaTOp noc~aeT U6HTpaXDH0~ 8BM He06XO~HUH6 

yKaSaHHH qepes TCX3Taln. Pesy~DTaTH o6pa60TKH BHBO~HTCH Ha 

OCUHXXOrpaw HXH TC[6Taln, pacnOXOE6HHH6 Ha 8KCnepHU6HTanDHHX 

IDIOllla;ztKax. 

5. MaorocTyneHqaTwe uaorouamHHHYe 
CII1CT6MH. 

YBenmqeullle Ko;~qecTBa uanwx BY~cxHTeXDHHX uamHH, pa6oTam~ 

B aKcnepHueHTanDHW: w~o~a~o~qecKHX JCTaHOBKax B peanDHOM uacmTa6e 

BpeueHH H CBH88HHW: B CHCTeuy C UOJIUIYMH U8mHH9JIH 1 BOSJ:IU'a6T Ha 

8BM UBK 6oxDmo~ ocheu 11a;ztYHHHCTpaTHBHol" pa6oorw: ynopll,lloqeHxe 

aanpocoB ua o6cnyZlBaHHe, MaHIIlnyxHpoBaaHe nporpauuaw o6pa6oTKH 

~aHHHX, npHnHCHBaHI/6 06opy~OBaHHH CHCT6UY K pemaeuol Sa;ztalle J4 ~p. 

EcXH WHSHllecKHe aKcnepHuekTH, zcnonDaym~e uaxwe 8BM, HuemT cxo~

aym ueTo~HKy, o6~e nporpauuw o6pa6oTKH ~aHHHX, liTO llacoro 6HBaeor 

Ha o~Hoi wzsHlleCKOM ycTaHOBKe (ycKopHTene, peaxTope), TO npo6~eua 
11a;ztMHHHCTpHpOBaHHH 11 CpaBHHTS~DHO npOCTO pemaeTCH nyTeM BK~IIlli6Hl4H 

B UBK 6ywepaol 8BM, liTO 6~o paccuoTpeHo B npe~JiAYllleM paale~e. 

O~aaxo Taxoe pemeaze oKasHBaeTca HelOCTaTOllHHM ~nH KpynHHX WlllSH

qecKHA 16HTpoB, B KOTOPHX npoBOlHTCH aKcnepHueH!H aa pasHHX WHSH

qecKKX ycTaHOBK8X, C HCll0XD80BaHH6U COBepmeHHO paanHllHHX U6TOlHK 

H nporpauu o6pa60TKW ~aHBHX. 
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B STOU cnyqae OKasYBaeTCH a~eKTHBHYY yCTaHaEXHBaTh B HSUe

pHTeX»HOM ~eHTpe npH Ka~o« KpynHo« ~RszqecKo« yc~aHOBKe, Ha KO

TOpOH npoHaBo~HTCH 6on»moe qzcno aKcnepzueHTOB, SEM cpe~Hero Knac

ca, HYeiO~D ~ocTaToqao pasBHToe uaTeuaTzqecKoe o6ecneqeHHe z 

6on»mo~ napK BHemazx ycTpoacTB. Ha SBM RsuepHTen»Haro ~eHTpa npo

HsBo~HTCH ITOXHaH YaTeuaTHqecKaH o6pa60TKa OTHOCHT6X»HO HeCXOSHYX 

a~aq, pe~aKTHpOBaHHe peayn»TaTOB 06pa60TKH, OT06pazeHH6 peayn»

TaTOB Ha sKpaHHYX nyn»Tax H ~p. SBM ~U ycTaHaBXHBaeT oqepe~HOCT» 

o6cnyZHBaH~H sKcnepHM6HTan»HYX ycTaHOBOK, B COCTaE KOTOpYX YOryT 

Bxo~HT» uanYe SBM, ocy~ecTBnHIO~He npe~BapHTen»HYa aaanzs ~aHHYX 

H ynpaBneHHe ycTaHOBKauz. Mo~Ye cpe~cTBa UBK no~KXDqaDTCH nzmb 

no uepe Heo6xo~zuocTH, ecnz uo~HOCT» SBM ~U He~ocTaTo~a ~HH 

npoBe~eHHH noXHoa o6pa6oTKH. ITpH aTou B UBK npoHaBo~HTCH ycTaHoB

neaHe oqepe~HOCTH 06CXYZHBaHHH HSMepHTeX»HYX ~eHTpOB, a OCHOBHaH 

Tpy~OeUKaH 11~YHHHCTpaTHBHaH 11 pa60Ta BYITOHHH6TCH Cpe~HKYH 

SBM ~U. B cocTaB UBK uozeT no-npezHewy Bxo~HT» 6ypepHaH SBM, 

ecnH KonzqecTBO H3Y6pHTeXDHYX ~eHTpOB ~OCTaTO~O BeXHKO. 

5.I. ilpHY6pOM TaKo« UHOrOCTYITeHqaTO~ CHCT6YY UOZ6T CHYEHT» 

CRCTeYa o6pa60TKH ~aHHYX BpyKXeBeHCKO« HaqHOHaX»HO~ na6opaTOpHH 

(CIDA) / 58,59/, B BpyKXeBeHe paOoTaeT o~HoBpeueHHO ~on»moe KOHH

qecTBO HSM6pHTeH»HYX ~6HTpOB npH pasHH~HX ~HSHqecKKX ycTaHOBKSX: 

zsuepHTen»HYe ~eaTpY BYCOKKX aaeprz«, HHSKHX aHepr~«, uaTepzano

Be~qecKHI, ue~H~HCKH~, ~eHTp o6pa60TKH ~OTOrpa~z« R ~p. Bee OHH 

CBHS~aiDTCH 6YCTpO~e~CTBYDmHYH HHHHHUH CBHSH C 8BM ~eHTpan»HOrO 

BY~CHHT6X»HOrO KOYITX6KCa. 

B COCTaB ~6HTpaH»HOrO BYqHCXHTeH»HOrO KOUnH6K~a BXO~HT He

CKOR»KO KpynHHX H cpe;frHii1X 8BM. H~pou UBK HBHHIOTCH .~Be 8BM CDC -6600, 
o6~e~HHeHHYe ue~y co6o« qepea o6~ee 6YcTpo~e~cTByo~ee aanouHHa-
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llJJJ,ee ycTpOICTBO IIUKOCTI>Il I MJIH.CJIOB / 60,6I/. K OllHOI 143 3TI!X 

SBM CDC -6600 llO)~COeJtHHeHbl JmHII>i CBHSH C HSUepwreJII>HbiME ~eHTpS.W 

cp:wa:w'lleCKHX ycTaiiOBOK (pHc.I3). STa BlitmCJIHTeJII>HaH czcoreua, no

nyllHBm&H HaaBaHlfE: BROOKN.BT (BbillHCJIHTeJII>HaH CeTI> :SpyKXeBeHa) 1 

6b1Jla cnpoeKTHpoBE~a c ~eni>n YllOBneorBopeHHH 6HcTpo pacTy~ H 

'llaCTO npOTHBOpelU BbiX TpeCSOBaHHI oCSpa60TKE JtaHHbiX BCeX 3KCnepH

UeHTaJII.HHX ycTaHCIBOK Jia6opaoropHH 1 KaK JlJIH 3KCnepHU6HTOB B pea.JII>

HOU uacmoraCSe Bpe•eHH, TaK H J11IH naKe'r!IOti o6pa60TKH SaJta'l, HaRH

CaHHbiX Ha ~OPTPAI: e 1 BBOJlHWb!X CO CT8.HIU!I BBo.-a-BYBo.-a, pacnOJJO:aeH

HbiX Ha 3KCnepHU6~Ta:JII>HHX llJIOJIJ,SJ1Kax. 

ITpH npoeKTHIOBaHHH CHCTeYY 6b1Jm Y'IT6Hii CJI8J1Yil~e OCHOBHble 

Tpe60B8.HHH: 

a) ITpH J106aE1IeHHJil B CHCTeuy HOBbiX SBU JII)(SbiX THllOB He npoHa

BOJlH'rl> UOJ1HcpHK~I) CHCTeYbl. 

6) He Jte:JiaTE HaueHeHHI B uaoreuaTHllecKou oCSecne'lleHHH npH 

paCmHpeHHH CHCT8~bl B 6yJ1YJJJ,eM. 

B) KOHCTPYKDHR CHCTeUbl JlOXIBa 6YTI> YOJlYJII>HOI, 'lTOCSbl o6xerllHTI> 

HSYeHeHHe KOHcpHrypaiU!H CHCTeUY. 

r) CKOpOCTI> nepeJta'lH J1aHHYX no 1IHHHHU CBHSH JlOJI:aHa CSYTI> He 

U6HI>me CKOPOCTH pa60Tii onepaTHBHOI nauRTH SBM. 

Ue:KllY UBK H nRTI>n aKcnepmueHTaJII>HiiMH nJIOJJJ,SJ1KauH noll aeu11el 

npOJIO:K6Hbl YHOrOKHni>Hble KOaKCHSJII>Hble KaCSeJIH 1IHHHI CBH8H 1 uaKCHUaJII>

HaH llJIHHa KOTOpbiX OK01IO I KY. AnnapaTypa CBH3H COCTOHT 118 CJie

JlYil~ OCHOBHYX yaJIOB: 

a) CHHXpOHH3~TOpOB 1IHHHI CBHSJ/1 1 fiOJ1COeJ1HH8HHbiX K K8HaJIY 

CDC-6600. 

6) CoCSCTBeHHJ AHHHI CBHSH. 

B) MyJII>THnJie~copOB Ha Jtpyrou KOHQe JIHHHI CBH8H 1 K KOTOpblll 

YO:KeT 61iTI> ROJ1COe.~HH6HO llO 8 nepH4!epHIHYX SBII K KA:KJlOMy. 
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5000fT 
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--SWIOI 

BROOKNET - Cl'ICTeMa Bbl'lll'ICJI11Te.r:oHblX Mami1H 

·EpyKXeBeHCKO~ Jia6opaTOpl1l'l. 
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r) AnnapaTypu ~na no~Knm~eHZH 9BM K MY~~HnneKcopy (Ha pac

CTOHHHZ ~0 300 U OT uyn:OTHrrneKCOpa B npe~eJiax O~HOH SKCrrepHY6H

Tan:&HOH rrnom~KH). 

CTaHIJ;HH npiWMa-BH,J;a'IH HB(!>OpKaiJ;HII, HanHCaBHOR Ha roPTPAHe, 

BKmo~aeT B cedH MHnyiO 3BI\i (PDP-8), K KOTOpOJ..t IIO~KniOll6HO rrep!IJo

KapTHOe o6opy~oBrume, ALUIY, TeneTaiiin, HaKorrHTe1I:o Ha MarH.ItfTHoiii 

1I6HT6 • '!epe 3 arrrrapaTypy CHCT6Ubl CTaHIJ;HH rrpHeKa-BH,J;a'IH HK811T 

~ocTyrr K MomHbiM 8HlA UBK. 

HeKOTOpble H3!1epHT81I:&Hbl6 !.(8HTpbl na6opaTOpHH HCTI01I:&3YIOT 

cpe~HHe 9i::M, K KO~~OpblM MOlKeT 6biTD O~HOBpeueHHO IIO~C06~HH8HO He

CKOliDKO aKcrrepHMe!ITa1I:&HblX ycTaHOBoK. HarrpHuep, B HsuepHTeJI:&HOII 

!.(6HTpe HHSKHX aHeprHiii ycTaHOB1IeHa 3BM CHrua-7 (pHc.I4), H118101lt8.li 

orrepaTHBHYJO IIaMHTJ, 32K 32-paspH~HblX cnoB C IJ;HKnOY 0 185 YKCeK/62 ,63( 

8TOT H3MepHTf:n:&HblH 11;6HTp 06C1IJlKHBaeT 8KCIIepHU6HTbl, BbiiiOJIHH

eMble Ha 60-~IOiiiMOBCIM UHK1IOTpoHe, reHepaTope BaH-~e-I'paa!l:Ja H ~Byx 

TaH~eM-reHepaTopru:. ilOJI:030B8T61IH HCII01I:03YIOT 8BM B pelli:HIIe pa3~61I6-

HHH BpeMeHH. B coc:TaB 8BM BXO~HT ~Ba H838BHCHIIblX IIp0!.(6CCOpa 

(KaHana) BBO~a-BW>O~a, KOTOpble yrrpaB1IHIOT IIOTOKOII ~aHHblX U6lK~Y 

orrepaTHBHOH rraMHTJ,IO H BHeUIHHMH ycTpoiiicTBauH. Kpoue CTaH~apTHhiX 

BH6UIHHX ycTpOHCTB (rrepWOK8pTHOe 06opy~OB8HHe, rreqaTaDutee ycTpOiii

CTB01 T81I8T8HII CHCT6Mbl 1 H8KOIIHT6JIH Ha 1I6HT8X H ~14CK8X), Clbl1IH 

paspa6oTaHbl ~Ba cr:eu;zan:&HblX 6JIOKa yrrpaB1IeHHH. O~HH rrpe~HasHaqeH 

~1IH c6opa ~aHHblX, TIOCTyrraiOmHX CO cpe~Heiii CKOpOCT:&I01 ~pyro~ ll03B0-

1IH6T IIpO!d3BO~HT:b CiblCTpyiO nepe~aqy ~aHHblX Ha ~HCKH 1 0611eH ;n;aHHbllllll 

c aurr1IHTY~HbiUH aHI~HsaTopauz H rro 1IHHHHU cBaaz c uomHbiYH 9BY UBK. 

ilpOCT8HWHU a<iOH6HTOM H3MepHT6JI:&HOrO IJ;6HTpa ffB1IH6TCff T61I6T8iiiii1 

C IIOMOm:&IO KOTOporo MOlKHO yrrpaB1IHT:b rrpOXO~eHH611 U8CCZBOB ;D;aHHhiX 

B CHCTeue. B 601160 C1IOJKHOU C1Iyqae C 8BM CBH3aH aYTinHTY;D;HbiJ.l aHa

JUf38TOp. HaH601Iee C1IOlKHble. a60H6HTCKHe CT8HIJ;HH BKlliO~JOT B ce6H 
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'f6116Taitn 1 OCIUI11110rJ'aW CO CBeTOBWI KapaH.I{aDIOII 14 CI161Ufa11:DB08 

ycTpOitCTBO conpazeum:, K KOTOPOIIY IIOryT ITO.I{K111l11aT:DC8 .1{0 8 JCTpOitCTB, 

BltJIIlllaR aH8JIJ13aTOpu II IIMLie 3BM. 

O~BB 143 14aKepiTe11:&HHX ueaTpoB cneiUianHaHpoBaH aa o6pa6otKe 

~aHHHX, no11y11ae11HX c npocuoTpOBHX CT0110B / 64+66/. K 9BM CHrlla-7, 

CBHsaaaoa XHHHH1114 CBHaH c UBK, no~KXJlqaeTca I6 npoclloTpOBHX 

CTOXOB. n14a11or one}aTopa C 9BM ocy~eCTB11H8TCH C IIOIIO~Il IIY11:DTa 1 

B KOTOpl:la BXO~HT T€1IeBH30p, Te11eTaln H TpeK601111 .1{118 ~BHE6HI48 

TO'tleK no sKpaay Te~eBHaopa. PereaepaiUIR Bao6pazeHHR te11eBHaopa 

ocy~eCTB1186TCH C 11CIIOJ.q:Dil 61:lCTpOrO MarHHTHOrO 6apa6aaa. n8JIBI:l6 1 

nony'tleHHI:le onepaTO}OII npH npoCIIOTpe n11eHKB, npoBepHilTCR 9BM MU 
H onepaTopy ~aeTcR yKaaaHHe o6 omH6Ke. 9THII 14CK111011aeTcR aeo6xo

~HYOCT:D rroBTOPHHX ~auepeaza Ha-aa omH60K onepaTopa. Cucteua 

npe.I{n011araeT HCK1110~eaze MarHBTHI:IX 11eHT KaK npouezyTo'lHoro 

HOCHTena HHWapYaiUIE .1{118 noBwmeBHH o6~el s~eKTBBHOCTB o6pa6oTKH 

~H11:DMOBO~ HH~Oplla~H. 

Oco6oe YecTo cpe~H Bl:l11HC11HTe11:&HI:IX cpe~CTB BpyKXeBeaa aaHH

uaeT KOIIII118KC 9BM ~118 o6pa60TKH B peaJI:DHOM llaCmTa6e BpeYeHH 

.I{aHHHX, II011y11aeYHX B aKcnepHUeHTax Ha CHHXPOTpOHe ( OLDF )/G?t69/. 

l1~eoxorH aToro Icoun11eKca, HMea B cBoeu JIH'lHOY pacnopallteHHH .I{OCTa-

TO'lHO MOJ.qHI:le 9BU, CliliT810T 1 'liTO C03.1{8HHe CI4CT8MI:l BROOKlET 

H8.1{0CTaTO'lHO S~~eKT-""BHO .1{118 pemeHPIH IDe Sa.I{at~, H npe,z{IIOlli!TaiOT 

14.1{TH IIO IIyTH yBeJIHGeHHH JIOJ.qHOCTH CBoero KOMIIJI8KCa. 0.1{HaKO IlpH 

3TOM fl.I{POM KOMIIJI8KCa HBJIHeTCH Bhlt{HC1IHT8JI:DH88 CHCTeua 143 ~Byx 

cpe.I{HHX 8BM PDP-6 14 PDP-10 C 061.1.(8~ onepaTHBHO~ IISMHT:OIO eUKOCT:OIO 

!281\ 36-paapH.I{HblX cnoB (I~JIIKJI I+2 MKCeK), 06J.qHM14 .I{HCKaMJII H .ltPYrHMH 

ycTpo~cTBauH. Bl:lt{HCHHTen:oHaa uomHOCT:D TaKo~ CJIICTeUI:l 6JIH3Ka K 

uomaocTH 8BU UBK. B cocTaB KOYIIJieKca BXO.I{HT TaKllte ua11l:le 9BM 

( PDP-8 14 PDP-9), npr.tC08.1{HH6HHI:le K 3KC11epMM8HTaJI:DHO£l arrrrapaType. 

ITpoeKT cHcTeu~ npe~ycuaTpi4BaeT pa6oTy 9 no11:oaoBaTe11e~. 
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5.2. MHorOCTyneH'IlaTaH CHCTella 06pae50TKH ,ltaHHiii.X }03,Zta8TCH B 

06'De,ZtHHeHHOII HHCTiiiTYTe Hl18pHiii.X HCCJI8210BaHHit (]ly6Ha)l?0 '7I/. 
0CHOBHHe BH'Illi!CJIHT8JI»HHe IIO~OCTH CHCT8YH COCpe,ZtlTOqeHH B 6aao

BOII BH'Illi!CJIHT6JI:&HOII 1.{8HTpe. 3.zteC:& KOHL{8HTpHpyeTCH YaT,3UaTJr1qecKaH 

OC5pa60TK8 aKcnepHUeHTaJI»HHX ,ltaHHiiiX, Tpe6ym~aH CJIOEHHC BH'IIHCJI8HH£t, 

a TaKEe .ztpyrHe BH'IIHCJIHT6JI:&HHe pae50TH, KOTOpHe 1.{8Jl8C0)6paaHO npo

BO,ltHT» Ha 60JI:&llilr1X 3BM (pHc.I5). 

Hapa.zty C STHII B6JIHSH OCHOBHHX ~HSH'Il6CKHX ycTaHOBOK O~fl~ (CHH

xp~aSOTPOHa c aHeprHel IO raB, CHHXpOL{HKJIOTPOHa c aieprHe~ 680 MaB, 

HYUYJI:&CHOrO peaKTOpa, yCKOPHTeJiea YHOroaapa,ZtHiii.X li!OHOB Iii .ztp.) COS

,ZtaDTCH HSY8pHT8JI:&HO-BH'IIHCJIHTeJI:&H~e 1.{8HTp~ Jia6opaTOpH~, npe.ztHaSHa

qeHHH6 .ztJIH c6opa H o6pa6oTKH aKcnepHWeHTaJI:&Hiii.X .ztaHH~(, noJiyt~aeMHX 

cpe.ztCTBaYH SJI8KTpOHHKH. 3TH 1.{6HTP~ 6aaHpyiDTCH Ha YamHHax Cpe.ztHero 

KJiacca. B KaqecTBe TaKoa 3BM HCUOJI:&SYDTCH, B OCHOBHOM, UamHH~ 

E3CM-4 co cnel{HaJI:&Ho coa.ztaHHHYH KaaanauH o6ueHa L{H~poB~YH .ztaHHHYH. 

O.ztHH Ha Jia6opaTOPHHX ueHTpoB cneUHanHaHpoBaH ~JIH o6pa6oTKH 

~OTOrpa~H~, llOJiyqaeuHX C fiYSHVLKOBHX H HCKpOBHX Kauep. 

B HauepHTeJI:&HO-BHqHcJIHTeJI:&H~ KounneKc OM~ BXC.ztHT H Haue

pHTeJI:&HO-BHqHcJIHTeJI:&H~it U6HTp, COS,ltaHHH~ Ha YCKOpHTeJie 70 raB 

(r.CepnyxoB) .ztJIH o6ecneqeHHH cpe.ztCTBaYH c6opa Iii o6pc60TKH HH~op

MaUHH aKcnepHYeHTOB, npoBO,ZtliiYHX Ha aTOM ycKopHTeJie rpynnaMH OM~. 

Cy~ecTBeHH~M OTJIHqHeY cHcTeYH OMHM HBJIHeTCH HaJ.HqHe B ee 

COCTaBe CTaHL{Ha npHeMa-BH,ZtaqH HHil!OpMaUHH, HanHCaHHOP Ha <IlOPTPAHe. 

TaKaH cTaHUHH opraHHayeTcH JIH6o Ha ocaoBe 8BM MU, n~6o c nouo~:&ID 

cnel{HaJI:&HO~ MaJIOU 8BM, pacnOJIOE6HHO~ B li!SMepHTeJI:&HOl 1.{8HTpe Jia-

6opaTOpli!H / 72 •73/. 

nna nepe.zta'IIH ,ZtaHHHX Ye~y 3BM Ha paCCTOHHHe ,ltO 7 KM CO CKO

pOCT:&D ,ltO 500 TblCH'Il 8-paapH,ZtHHX CJIOB B C8KYH.ztY lt1CllOJI:&SyiDTCH Cli!M

Y8TPH'IIHbl6 l!arHCTpaJI:&HHe Ka6em.t CO CKpyqeHH~YH napallll /74 , 75/. 
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6. 3alOIJOt~eaue 

CucTeu~ B~t~HcnuTen~HHX uawHH cTanu rroHBnflTLCH B wusut~eCKHX 

UeHTpax B Hat~ane WeCTH~eCHTHX rO~OB. B HaCTOH~ee BpeMH MHOrHe 

CHCTeM~ HaxO~HTCH B 3KCITnyaTaUHH, rrpaKTHtleCKH B nro~OM HCCne~O

BaTen~CKOM UeHTpe paspac5aTbiBaiOTCH rrpoeKT~ HX l!CI10nL30BaHHSI. 

8TO ITOKaabiBaeT, tiTO B~tiMCnHTen~HaH TeXHHKa ~~eT He TOn~KO ITO 

rryTH illHPOKOro BHe~peHHH 8HM BO MHOrHe s~aqH 3RCrrepuMeHTan~HO~ 

WHSHKH, HO H no nyTH cos~aaua KpyrrH~ CMCTeM 8BM ~n~ oc5pac5oTKH 

~aHH~. 

B saKniOt~eHHe rrpuBe~eu Tac5nHey, xapaKTepus;yromyiO HeKOTOpble 

napaMeTp~ CHCTeM Bblti~CnHTen~H~ MaillHH HCCne~OB8Ten~CKHX UeHTPOB. 
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