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.AltTyaJibHOCTb npo6JieMU. HcIIOJ?>30murne ,ll;OCTltJKCHll~1 3J!0KTpOHHO

BUl.lllCJilITeJibHOH Texmum .rr.n:a: c6opa llHqlOPM8lllill rrpll npoBe.ri;e:mm tpli3ll

'i0CKllX ::mcrrepm11eHTOB II .rr.n:a: yrrpaBJieHllH YCTaHOBK8.Mll a1tcnep:m1IeHTaJII,

HOli qill:3llIOl HBM0TCR B Ha.CTOSllllee BpeMR O.n;Hmll ll3 OCHOBHUX Harrpa.BJie

mill C 1ieni:in :3Haq11TeJ11>Horo ynyqmem1a Ka1l0CTB0HHNX ll KOJIHqecTB8HHbIX 

xapaKTepHCTIIK npOBO,lllU,!l,IX HCCJl8,llOBaH11ll. 

Ha RpyllHSl!!IIRX YCTaHOBKWC, coopy,;ta.eMUX .rr.n:a: rrpoBe.n;e:ima llCCJie

,ll;OBam'll! B 06JiaCTll M0PHOli ~ll3llKll, lWlWMll HBJIIDOTCH COBpeMeHHUe yc

ItopHT0Jm 3ap,DKeHHUX '18.CTUU, aB'l'OMaTll38llliR ynpaMeHIDI rrponeccOM 

yc1topeHW1 CIIOC06CTByeT ,ll;OC'l'mtem BliCOKOH aqxpeRTllBHOCTll llX llCilOJib-

30BalUUI. Pa.6oTu uo rrpm.1eHemno SBM B aToil o6JiaCTll 6Wll! Ha"W.TU B 

rrepBOH IIOJIOBllH0 60- X ro.n;OB, C Tex rrop B 3TOM HarrpaBJieHU Bl:IDOJIHe

HO 6om,woe ROJIH~eCTBO pa60T B HayqHWC neHT!)ax ll1HOrllX CTpaH, B TOM 

'lll:CJie H B CoBeTCitOM Co!ll3e. Ilo o:ay6JmROBa.IJHhlM OPllI'miaJil>HWII H 063op

HUM pa6oTaM, rrocBmlleHHNM Ollllcamm czcTeM KOHTPOJIII R yrrpaBJieima: 

YCKOPllTCJI,itMll c IIOMOIJU,JO 3BM, MOJ!t.HO orrpe.zteJilITb OCHOB!il,le BalltHlie BOll

pocu, c~3amrue c IIOCTpoeHHeM ll pa3BllTlleM Ta.IOIX CllCTeM. YTBepl!UJ;a-

0TCR, ~TO YCitOPHTeJib 3apmtemwx 'UlCTm:t RBJilleTCH oco6w~ o6~eKTOM 

aBTOMaTH38llliR yrrpaBJieIDill. Ilo~epromaeTcR, '!TO B CBH3ll C nmpo!CHM 

,ll;ll:aIIa30HOM HHllteHepHUX }I tpli3H'i8CKIU 38,Wl"l, B03mutaBIIIHX IIpR rrpoBe,Ite

mm ll°'CJie.I(OBrum:il Ha YCROPRTeJiblrnX ycTaHOBitaX, CllCT8Mbl aBTOMaTll3ll

POBaHHOro·yrrpaBJ1eHHR ,noJIXHu o6ecne'iliUlaTb B03MoimocTb onepaTllBHoro 

HX pe!llemrn; PPll 3TOM rnaBROe W;lCl'O B TaKMX CHCteuax OTBO

.ImTCH 'i8JIOBeey-orrepaTopy, ItOTOplilft, HCIIOJt&3YH YIIpaBJIJlllIIU,le Te!)MR-
.,, 

Ha.JII;,HI1e ycTpoilcTBa H cneUHaJil>Hoe MaTeMaTH~ecitoe o6ecrre~eHlle ,IVIll 

,zmaJiora "OnepaTop-cncTeMa", ItOHTIJOJIHPYe'l:' R yrrpa.BJll!eT rrpoqeccoM 

yc1topeHHa. 

061,e}lHHCilli:J'.l \1ncmryr 
nm:pm:!:X m. 1·m~norr:inntt 

. 6~1EiJWlOTEKA ,,_..;.., .............. .....;-=...;.;.-



. C IlCIIOJll,30B8.HlieM COBperr.eHHWC ,JJ;OC TiraeIDiil l'lillKpOaJieKTPOffilKli ll 

Bll'IlICJmTeJII,HOli TeXHilllli B031,l0liili0 C03,n:mme aBTOLmTll3Ilp0BaF!.HblX CllC

TeM ynpaBJieIDIB ycKopnTeJI.ffi,ill, KOTOp.ble xapaKTep:li3YJOTCJI B.blCOKOfi 

CTeIIeHI,10 orrepaTHBHOCTll. OTO orrpe.n;eJI/leT aKTy-aJII,HOCTI, B.blIIOJIHeHH.blX 
. ;,~ ' 

pa60T IIO C03~IDO CllCTeMbl qTo6paJKeIDIB IlH~OPM8.UlilI (COJ,i) ~ aBT0-

.1/IaTll3l!pOBaHHOro ynpaBJieHWI ycKOplITeJieM TJmeJI.blX IlOHOB (YTII).' Borrpo

cµ paapa6oTKll arrrrapaTy-pHoro II rrporpaMMHoro o6ecrretiemm_orrepaTOp

cKoro KOHTpo.mr ~ ::lTOii ClICTeMbl ynpaBJieHIDI, BeCI,I,!a aKTyaJU,H.bl eme . . 

B CBJ!3ll C TeM, 'ITO B HaCTO.filllee BpeM.H,Ha YTII Be.n;eTC.H urnpoKHfi Kpyr 

lICCJie,noBaTeJil,~KllX pa60T IIO _lI3YtieH1IlO lI rrplIMeHeIDIIO KOJIJieKTllBHoro 

MeTO,mi ycKop~Hll.H- " 

UeJU, pa60T.bl •. c, 1973 ro.n;a. aBTop pe~epnpye1'.lon .n;uccepTrun.m rrp11-

H1IMaJI YtiaCTile B pa6oTax IIO aBTOMl;1Tll38.UUll ynpaBJieIDIB KOJIJieKTlIBH!1M 

Y:CKOplITeJieM T.IDKeJIHX HOHOB OT.n;eJia HOBHX _MeTO,D;OB ycKopeHllJl Oilffii •. 

OcHOBHHe 3a.I48-'m,, I,<OTOp11e ,D;OJDJtBB ~WI peIIlllTI, aBTOP,3a.KJIIO'laJillCI, B 

orrpe.n;eJiemm KOHipm'yp8.UUll COH, ocymecTBJiemm cBJian MeJiOJY COH n 

aIIII~P~TYPOii ynpaBJie~ yc~opnTeJieM, paapa60TKe CII8IJ;HaJII,Hl1X :mmir

KaTOPH\)-:-3a.naElll1RX TepMHHa.JIOB n coa.namm MaTeManr<tecKoro o6ecrretieIDIB 

. COH. 

•Ha.ytma.a: HOBR3Ha. OCHOBH.ble 3JieMeHTl1 HO~R3H.bl pa6oT, KOTOplie · 

Be.iµIcb rro TeMe .n.rccepT8.UUll, cµre.D;yJOll(IIe: 

- Orrpe,neJie:ime ROHqmryl)8.UUll CRC_TeMli OT06paJKeHR.a: RHipOp~. 

Ha OCHOBamm IIO~CKa3a_mwx.oD;l1TOM rrp~IIOB llOCTpoe:im.a: ll Pa3BHTIDI 

CRCTeM YIIP8l3,?I8HlIH_1ll ROHTPO.IDI C IIOMOlllI>IO 3~M, ~ TaKxe IIPHHI\HIIOB, 

CBH3aHHliX co cnenn¢HKOn KOnneKTHBHOro YCKOpHTens THEeJiliX,IlOHOB; 
• -t • . ' • • 

B KattecrBe ,,OCHOB,!ill~ Iq)llTeplleB, onpe,iteµHDJllllX BlidOp KOHqrnrypaum11, 
. • ' ,. ,_ t 

HCIIOHI,30Baau: 3TaIIHOCTL.pa3BHTHH, CIIOCOdHOCTL K nepecTpORKe H sp-
rOHOlmttHOCTL CHCTew. 

_; .l 
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C RCIIOJll,80BalmeM STRX KPRTepReB B aBTOMaTR8l!pOBaHHOM ynpaB

Jie:im:R YTH rrpeJJYCMOTpeHo oco6oe MecTo ~ COH, KoTopoe o6ecrre'lllBa

eT BHCOeyD CTerreHb ynpaBJilleMOCTR CRCTeMaMll· ycROPRT8JISI. CRCT8Ma 

oTo6pallteHR.H nawopMaIIHH pea.JmsOBaHa TaKlIM o6paaoM, tIT06bl saTpaTll 

Ha ee rrepecTpoitey' B CB.a:8R c paamrT.reM ynpaBJilleMoro o6'beRTa 611Jill 

MRHRMBJil>HHMR. B COH sa;roJKeHa B08MOl!IBOCTb o6ecne'll!Tb rrepexo.n R c;re

.ny:IDllleMY STany pa3BRTrul aBTOMaTR8lIPOBaHHOro ynpaBJieIDIB, Ha KOTOPOM 

6yJJYT pewaTbC.H BOrrpOCll KOMllJieKCHOli aBTOMaTlI88.UUll OCHOBHWC napaMeT

poB YCKOPRTeJISI C llOMOlllI>IO 3JI8KTPOHHO-Bll'lllCJiltTeJII,HOH T8XH:IIKH: 

- Paspa6oTKa n BKJIIO'leHRe B cocTaB con cneD;HaJil>Horo llH.I(llKa

TopHo-sa.naEllllero TepMlIHaJia. AnrrapaTypHoe o6ecnetieH.re COU BKJIIOtiaeT 

B ce6s urnpoKIIii Ha6op orrepaTopcroi:x Tepr,mHaJIOB. Cpe.n;n HRX oco6oe 

MeCTO 3aHRMaeT paapa6oTaHH.blii aBTOpoM cneD;HaJU,Hliii lIH.n;lIKaTOpH0-8a

,natoll(IIH onepaTopCKlIIl TepMIIHaJI. 3TO ycTpO:iiCTBO :mv1eeT HOBHe xapaKTe

pllCTilKlI 110 cpaBHemm C .npyrm,m ycTpoiiCTBaMil TaKoro TlIIIa. Ero rrpll

MeHeHRe 1108BOJISieT COKPaTRTb .no MllHill,1y:Ma KOJill"leCTBO nyJU,TOBllX liH

.n;RKaTOpH.blX npn6opoB n peryJISITOpH.b!X opraHOB. 

- Cos,naHne nporpru.nmoro o6ecnetieHWI onepaTopcKoro KOHTpoJISI. 

Sa.rtatia nporpaMMHoro o6ecrretieIDIB onepaTopcKOro KOHTPOJIH peweHa ny

TeM nplIMeHemm HHTeprrpeTHPy:tolllero H3!1Ka nporp8.MM1IpOBaHIDI. Ha OCHO

Be .ll811Ka nporpaMl'llllpoBaHWI ifilKA.ll ~ CilCTeMbl OT06paJKeHIDI lIHq>OpM8.

D;lll!I paapa6oTaH rrpo6JieMHo-opneHTlIPOBaHHill!: .a:a11K nporpaMMilpOBaHRH 

no.n Ha3BaHReM DIAL, KOTOpllfi o6ecne'!llBaeT B08MOlltHOCTI, pa6oTll C 

aJieKTpoH¥on armapaTy:pofi B cTaH.n;apTe KA.MAK n Be,neHne .n;RaJiora "One

paTop-yc~opnTeJU," tiepes Tepr,mHWI!,I COH. 

IlpaKTHtteCKaH geHHOCTL. OCHOBHon acneKT npaKTHttecKon U9HHOCTH 

pe3yJILTaTOB BliIIOnHeHHliX padOT CBH3aH C pe3ynLTaraw npHueHeHHH 

C08,JtaHHOll COH: COiq)illleHO BpeMJI HacTponxH ycKOplirens, oneparop 
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KOHTponnpyer COCTOHHlle CllCTeM ycKopnrenH ll ITO BUdopy rronyqaer 

l!HCJlOpMaUHD o 3HaqeHHHX era rrapauerpoa. Pe3yn1raru pa3padoTKl! arr

rraparypu n rrporpaMMHoro odecrreqeHnH ,D;nR COll, KaK n MeTO,ll;HKa audopa 

ee KOH(Jll!rypaunn, Moryr dun ncrron13oaaHu a ,D;pyrnx cncreMax, rrpn

ueHHDllll!X 3Bl,f ( ocode1rno 3BM rnna TPA) ,D;na KOHrpona n ynpaanem-111 

qnrn:11qecKllMV. ycraHOBKaMll. 

06beM pa6om. 06beM reKcra peqiepn:pyer,1ciii: .rurcceprar~rn - II5 

rre'IaTiillX CTpamn~. HcITOJIL30BaIIO 29 HJIJIJOCTp~n. }J;IIcceprauwr COCTOHT 

ll3 BBe,neIDIR, 'Ierupex rJiaIJ ll 3aKJIIO'IBIDIR. 

B rrepBoii rJiaIJB c,neJiaH 063op, KacaromniicR BOilpOCOB llCITOJib30Ba

mm 3Bl,I B CHCTBl,lax KOHTPOM ll yrrpaBJieHIDI yc1wpnTBJI.lil',lli 3apJDKBHHUX 

tiaCTHU u 3Ha'Iln,1ocrn poJITI qeJioBeKa-oneparopa, pyKoBo,wrn.;ero nponec

cor,1 ycrwpeHn:.f!. Tp:rr naparpaqia aroii rJiami1 co,nep:mr 1rnqiopr,1aumo 

0 pa3Bl!Tl!l! crpyKryp aBTOMaTl!3llpOBaHHUX Cl!CTBM ynpaBneHl!fl 

ycKopnrennMII n o Mecre oneparopa a 3Tl!X cncreMax. ncnon130-

BaH11 opn:rliIHMiiuue n o6aopmrn pa6oru, BhlITOJTIJeHH!ile B nadoparop,rnx 

CllIA; naytIHO-HCCJIBAOBa TBJII,CKJIX nenrpax 3anaAHOll EBporm n CoBBTCKoro 

Co103a, ABropou ,nncceprarum y,neJieHo oco6oe BHID.iaIDie pa3BHTJIIO o6me

mm ;.reJK,Jzy oneparoporn H ynpaBJI.fI!Ou1efi cncreuoii Ha yc1wpnreJibHUX ycra

HOBKax Il8PHaf I/. Ifaqa.rro aroro paamITIDI xapaKTep:irnyerc.H rrp1Iuenemrnr,1 

"Bea,necymero" TBJIBTailITa. Y'llITUBaJIOCb, 'ITO HBKOTOpue He,nocTaTKII 

aroro BBO,nHO-BliBO,nHOI'O ycrpoiiCTBa KO~!ITBHCHpyioTC.f! era yirilepcam,

HOCTbID. ilocJie,noBaJI nepexo,n K llCITOJib30BaHl!ID CITBUJ1:aJII,HUX acWJeKTHBHUX 

ycrpoilcrB, oqiopu.1meuux B mr,n;e IIyJibTOB. C :ax rroM0111bID oneparop I,ioJKeT 

cJie,LUITb 3a cJI011rrw.w: npouecca,m Bo npe1.m ycKopemm n .IJ;OBOJibHo rrpoc

ro yrrpaIJMTb l!Mll. ipyHKurroIDipOBUHHe STliX rryJII,TOB o6ecrre'I:IIBU0TC.H 

3JIBKTIJOHHO-BU'IUCJITIT0JibHOI! TBXHilKOii. I{por,Ie o6U'IHUX .IJ;UCITJiei1uux ycT

pofrCTB, pa3pa6oranu n l!CITOJII,3YIOTC.H CIT0UJ1:8.JII,HU0 l!H.IUiKaTOIJH0-3a,naJO-
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mne ycrpoficrna n: nep eKJ11Jqa1J111ne naHenn. ,U'l!an or "Onepa r op-ycKop1iren1", 

Koropun Be,D;erca qepe3 3_Tn repMl!Han11me ycrpol1crBa, nporpa1,1MHO 

odecneqeH C ITOMOlllbD l!HTepnpeTl!PYllllll!X Cl!CTeM • 

Ha OCHOBe MaTBIJ:l'laJia, Hame,nmer~ OTpai:eHne B 0630IJHOii rJiaIJ8, 

aBTOpOM c,D;enaH BUBO)]; 0 TOM, qro qeM mnpe Kpyr Hayt1HO-Hccne,D;OBaTen1-

CK'IIX pador Ha ycKopnrene, reM aaxHee pon1 qenoBeKa-oneparopa B 

aBTOMaTH3l!IJOBaIIHpii Cl!CTeMe ynpaBJiemm 1! ITOSTO!liY o6ecrretieHire ero 

.neficTBllli .HBJI.HeTCR l!CKJIID'Il!T0JibHO BaJitl!OH 3a,IJ;a'Iefi. 

Bo BTOpoii r~aIJe .rurccepTaUHH :1'13JiaI'aJOTCJI BOITpocu, CBll3aIIH11e C 

BU6opoM KOH(Jll!rYIJ~l! CPICTeMU OT06pa.JK8Hll.f! l!HCJ)OIJM~l! AM aBTOMaTH-

3HpOBaHHOro ynpaBneHHH YTR. Ilp'IIBe,D;eHO KpaTKOB onncaHl!e KOnneKTHB

HOro YCKOPHTena. Ilo,D;qepKHyro, qro Ha HaCTORI!leM 3Tane YTR flBnfleTCH 

n B uenoM, H B qacraocr'II, od'I>eKTOM nccne,llOBaren1cK'IIX pad or. V.ccne

AYDTCH KaK caM npouecc ycKOpBHl!H, TaK 'II Bee Cl!CTeMU, odcnyxHBaD

llllle era • 

Pa3pa60TKa aBTOMaTl!3HpOBaHHOll CHCT0M11 KOHTPOM I! ynpaBJiem!.li 

YTI1 B rrepBOli O'lepe,nn BKJIID'IaeT B ce6.H SJIBKTIJOHHYIO arrrraparypy, l!C

ITOJIH0HHYI0 B OCHOBHOM B CTaH.IJ;apTe KAMAK. Bxo,wnuM Bee COCTaB MaJiaR 

8BU TPA IOOI/\, o6opy,noBaHa Heo6xo.IJ;In,1ur,m craH,napTillL,il1 BHC!IIHHMU yc

TIJOllCTBaMn. C03,D;aHl!0 COli RBMeTCH CJie.nyiou1m.1 STaITOi,I pa3BHTPIJI aBTO

MaTH3llpOBaIIHOI'O ynpaBJieIDIJI YTrl21. Bu6;p ee KOHq>HI'YIJ~l! c,neJiaH Ha 

OCHOBllilllli no,ncKa3aHHUX OITUTO,,I rrpl!HUHITOB IIOCTIJ00H1!.H ll pa3BHTlUI cuc

TeM ynpaBneHl!H c npllMeHem•eM 3BM,a raKXe npllHUllITOB,CBH3aHHUX co 

cneun~HKOll KonneKTHBHoro yccopnrena.3ranHOCTL pa3Bnrna,cnoco6Hocr1 

K. 11epe~;pol11;e U aprOHOMY.qHQCTI, HMHDTCH qiaKTOpaMY., C ITOMOil!LD 1:oro

p11x orrpe,D;eneHa" KOH'.jrnrypaunH COl1.CMcreMa orodpaxeHHH nmflopMaun:11 

peanH30Bana B cne,D;y1Jl!le1.1 Bll,D;e: uanaa :.JB:J·TPA/i, Hadop repM1rnanhHUX 
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ycrpollcra (an~aBHTHO-UH~poaon .nncrrnen BT-340,MOHHTOp pacrpoaoro 

.n;ucmreH NE - 601 /i. , crrell;l!am,mrn liH,ll;l1KaTOpHo-sa.n;arolJllle Tep1vm:HaJI!:l 

li ,IU>.) H :Kalla.JI CBH3lI C 3BM, pa60Ta.IDll!eft C arrrrapaTypofi yrrpaBJieHIDI 

ycKopnTe~eM (pnc.I). 

TpeTI,H r~aBa rrocBHll!eHa pacc1110Tpemno BorrpocoB, B03HHKa.IOlllHX 

B CBH8lI C arrnapaTypH!lM oClecrretJemrnM COI1. BH.neneim .naa OCHOBHHX 

sBeHa, oClcnyJKnaaeMHX rrpo~eccopoM TPA/~ : :Kalla.JI cBHsH H orreparop

CKHe TepMHHaRH. 

Kaua.JI CBH3lI peMHSOBaH C liICIIO~l,80BaHHeM CTaH.napTHb!X paspa6o

TOK. BBliI,lly y,n;aJieHHOCTliI rrpo~eccopoB TPA IOOI/i. n TPA/~ ,IU>yr OT 

,IU>yra HCIIO~I,3yeTCJi CHCTeMa BHeillllliX·nnrn, KOTOpaH xapaKTepnsyeTCJi 

rrpHMeHemrnM cIIell;l!aJU,HHX ~errefi Ha BXO,D;e H BliXO,IJ;e JilililIB CBJi8liI. IIplieM 

~OI'l!"IJeCKJiIX CHrHaJIOB OCYilleCTBJIBeTCJi wrnpocxelllaMH SN 75107 N , a 

Bos6yJK,IJ;eHHe aTruc lllliH - MRiq>ocxell!W,m SN75109N H SN75110N. 

IlpHMeHeHa JmHHH CBHSH Ha Ka6e~e TITII 50x2x0,5. TaKM peMHSaD;l!Ji 

KaHaJia CBH3H o6ecrre'll!BaeT sHa~eHHe BepoHTHOCTH onrn:6o~oro rrpne111a 
-9 P. Pow ~ 10 . O~eHKa SHa~eHHH ow BlilIIOmeHa ,IJ;JIJi CHlU(!lOHHHX 

IIOMex, 8MIIJIHTy,n;u KOTOpl:lX IIO,n;tmHHIOTCJi HOPMaJII,HOMY SaKOHy pacrrpe,n;e

~eHHH. 3TOMY SHa~eHHJO BepoJITHOCTH HCKa.JKeHHH nepe,n;aBaeM0:!1 HHqiop

Mall;l!H COOTBeTCTBYDT HOp!d8.JII,HHe yc~OBHH ,IJ;JIJi pa6oTH KaHaJia CBHSH. 

OcHOBHOe MeCTO cpe.n;u Tepll!HHaJU,HHX ycTpOliCTB COH SaHHMaeT aJI

cpaBHTHO-D;l!qipoBo:!1 .n;ucmre:!1 BT-340. OilHT ero rrpHMeHeHHH YKasHBaeT Ha 

TO, ~TO ero BKJIJO~eHHe B COCT8.B COH o6ecne'll!BaeT 'arrnapaTypHo Be.n;e

HHe TeKCTOBoro .n;uaJiora MeJK.DY onepaTopo111 n cIIcTe111oii. J]J>yroe rrpn-

111eHHer,1oe .n;ucmreiiHoe ycTpo:iicTBo - NE-601/i, B ocHOBHOM HB~eTCH 

rrpHrO.n;HHM ,IJ;JIJi rrpe,n;CTaBJieHHH KPHBl:lX, IlOBepXHOCTeii, Cilell;l!aJU,Hl:lX PR'."' 

CYHKOB II T.II. C IlOMOJIU,IO ero CTaH,D;apTHoro MaTeMa.TlI~eCitoro o6ecne~e

HHH COCTaBJieHa 6II6JmOTeKa qJOHOBl:lX lIS06pa.JKemtil:. 0Ha coxpaHHeTCJi B 
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8Y CHCT6Ml1. IIo 3arrpocy HeOOXO,l),UMOe U300pruKemrn IIOCTyrraeT B 03Y 

TPA/i, no RaifaJJy CM3U. , 

Pa:ipaeloraHH!.M UBTOpO:,l IIH.IUIRaTOpH0-3aJJ.a.JO!IUI}i Tep1,nrna.rr / 3/ * 
qieRTUBHO Y.D.OBJieTBOpJieT rpeelOBaHI1/lM 3prOHOMttKll, ROTppue rrpe,D,'h/IBJI.HIOT

C.fI R COBpeMeHHUU orrepaTopcRUM Tepr.nma.rrar.1 3TOU RaTerop.1rn. Ilpu6op 

CROHCTPYJipoBaH B Bll,JJ,e .D.BYX OJIOROB RO!ICTpyRTUBa "Bnnnm:". B O,JJ,HOM 

RapRace pas:.mmeuu ,JJ,Ba Tep;,nrna.rra (puc.2). B rrepBoM 6JioRe pa3Meme

Hl1 cpoTOC'Il!TUBUTeJIU }! J.l8Xaim"leCR1Ie l!aCTil rrpeo6pa3oBaTeJieiJ: "JhmellHoe 

rrepeMemc1rne - KO.ll'; D )lpyroM - :ineRrpoHttKa. nx yrrpanneHttfl.K 3BM rep

:.::mm.Jill ITO)ULJII01J:CIIU -qepe3 BXO,JJ,Hile I! BillCO,ll;Hlie perucTpll B CTaH,D,apTe 

KAJ,fAK, ICOTOphle I10M6ll\Clill B I{peiiTe, BXOMil\eJ/l B arrrraparypmill ROMilJICKC 

cm:. Conuecman paelora n1:x repM,rnanon c )lil!crrnellmn.rn ycrpollcrBa.Mll 

oelecrretJ11saer llH,JJ,HRaUl:!IO n peryJIUpOBuHHe JIJOCioro rrapaMeTpa ycRop:rrTe

M, Hcl.XO,ll,ilu.,8roc.H IIO,JJ, ICOHTl-)OJieM aBTOil!aTl!3l!pOBaIIHOll: Cl1CT6l,ll1 yrrpaBJie-

1-nm. 

B "ICTBCPT0;1 rJicillC CO,D,ep;JtllTCJI OITllCaHIIe rrporpru.n,;uoro oClecrretie- . 

uu,,r, cos,JJ,auHoro MR COH. 

Oduzy-ro sa,u.a-qy 11porpar,1M1wro odecrre-qemm ,JJ,JIJI orrrrcUBaer,roil COH 

11JOiK!lO c:;iop;.:ym1p0Bn'rl,' ccm; B CllCTCMe 1:0HTpOJifl ll yrrpaDJICHllfl paccMaT

pllB/l'fl, Tpu crrucrm: 

- ClllICOR TeRyw,IX 3HatieHuii napa;,eTpon; 

- CllllCOit ycTill30"lill1X 3Hatieimii naptu,,eTpOB; 

- CI1HCOK Ha3BWi.U:l rrpodJie;.mux rrporpa;,r;.1, BLiIIOJIHfilJ!IUIX U3!Jlepemie 

H peryJIIIpoBamre •. 

Sa,JJ,a-qa rrporpar,11,moro o6ecrre-qeHHJI cocTollT B Tor.r, l!Todu o6ecrre

'IilTL rrpOC'l'Oh ll CBOOO,JJ,HillI ,IJ;OCTyrr orrepaTopy R ::JTID,, llHqx>p!,!~OHHlli.I 

cm1e1m,,1 -qepes Tep1.muaJIU COH. 3'.:rn sa,u.a-qa pcmeHa UBTopor,1 rryreu pus-
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pa.ClOTKll rrpoelJiel,!HO-OplleHTllpOBaHHOro Jl3b!K8. rrporpa1m11pODUHllJl IlO)l 

Ha3BaH11e1.1 DIAL , KOT0pbll1 oelecrretJllBaer B03MOJKHOCTI, paelOT!J C 3JICKT- · 

pOHHOll arrrraparypoll B craH.n;apre KAlilAI{ B m1repaKTllDHOH pel1CI11Ae ll Be

)lCHlrn )lnanora "Orreparop-cllcreMa." qepes repMirnanu crn/11 , 51. 

DIAL .fIBJI.fICTC.fI r,iO,IJ;lltp1ntarnieii JI3hllta rrporpaMilil!poBamur ·IDKAJ[, cox

paHmimen ero c1rnra1wnc.l,!op1poJior11qec1rn rpaw,iaTV.¥11 pacurnpeHa 3a ctJeT 

.n;o<laBJiemrn HODblX 3JI0MCHTOB CJIODapn )lJlll rrporpaMMV.pOBU!H!Jl B3am.lO

)lCilCTBl!fl C repmrnana.Ml! ll n11qiop1,ia11110mmMH CI11lCKaMl1: Clll!COK. !W.3Ba

HHii rrapaMeTpOB ( "lCTUpexcillllBOJibHUe Ha3BaIIIl.fI) , , pacIIl.Hpe1muil KOi..1ail,IJ;

HIDl CilllCOR' paCIIlllpeHHUii CilllCOR (Jlymaurii. 

PaooTa rrporpar,It,lll, HaIIUCaHHOii: Ha DIAL I Bll3IJBaeT B03IIURHOBCHlle 

IIOTOKa 3MBOR, ROTopue rrepe.n;aIOTC.fI ITO Ka.Ha.ny CM3I1, OOCJzy;\G!BaIOTCJI 

rrpo6JieMiilllvlll rrporparviMar,m, ITOCJIC qero Dll,lJ,8.eTC.fI COOO!l.\8Hll8 ,liruI COi! 

o pesyJI:&TaTe o6c.eyIDIBaII:U.fI. C y-qeToM B03Mm:mmc cocTomrn:tt cncTei1IU 

li COOTBCTCTBYJOlijUX IIJIOTHOCTeii BepoJIT!IOCTefi rrepexo,n;oB MCJiW lll!fo.l:I 

IIOJIY"leHo BllpaJKemre ,JJ,JIJI cpe.n;Hero BpeMem1 rrpe6uBamm SaJIBKl! B cuc

TeMe. IlpllHlIMM BO BHl!lllaHHe Ha,ll;ClKHOCTb U OUCTpo,n;eilcTBHe 3JieitTPOHHO

Blll!IICJIIITCJI:&HOli rumapaTypu l! rumapaTypll KillfaJia CBJI3U, C IIO!IIO!l\b!O 

aToro BllpaJKeHil.fI ol(eHeHo cpe,ll;llee Bper,m rrpe6uBaHHJI 3MBRII B c1r1cTeMe: 

ero sHa'leHHe dJIIIsKo K cpe,D,HeMy BpeMeHH, saTpatI1rnaer.10My na odc.ny;.nr

BaIIBe 3a.HBIGI, ,lJ,JIJl KOHI{peTI-IOro OUCTpO,D,CllCTBH.fI llHTeprrpeTa·ropa. 

PaOOTa C rrporpaivllviHlll.! OelecrretJettileM C0l1 rrpOHJIJIIOCTp11pOBaHa K.011-

eyeTHllM rrp1mrepoM (puc. 3 11: puc. 4). Ha pnc. 4 rroRa3aII •reKcT rrpo

rparlii,lll, BllII_GJIHemre ROTopoil renep11:pyeT 1rno6pru;;emre na aKpaHe 

NE - GOf/l ( pnc. J). C rror,1olll:&IO a·roro nso6pa.J1temm orrepaTop Ol(eHnBaeT 

'Bper,IeHHyro HaCTpoiiey JIBHeiiuoro YCROp.lITCJI.fI. IIoKa3aHH OTRJIOHeHHJI OT 

aTa.rrOHHou HacTpoilRll ETAL(l) -TMOD(I) ,JJ,JIJI Bcex 30 1,10,n;yJIJITo-

poB (B HaiiOCeKyH,IJ;aX) ''Il cpe.n;rum BCJilI"lllHa pa:i6poca llX ll3MepeHHUX 

3Ha"lelillil: (B OTHOCllTeJI:&HliX e,JJ,liHIII(a.X - "lllCJIO BepTilKaJI:&HUX TO"leR). 
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, Pnc. 3 

loOl LET DlSPLAY<l>•l 
lo02 FOR l•l-30JDO 2 
1•03 GOTO loOl ~ 

8001 LET Y•ETAL<I >-THOD<I >+40 
2•02 FOR X•l•4-4-I*4JVIDEO 
8003 FOR Y•Y;Y+DMOD<l>JVIDEO 

Pllc. 4 
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OCHOBHlle. pesym,TaTll npoBe,I(eHHllX HaY'IHO-licCJI6.I(OBaTeJThCRlIX 

pa6oT cJie.nyIOmne: 

· :t. Onpe.I(eJieHa KoHqmrypa.urur cncTeMi,r oTo6pa.Jitemm HHqiopi,1~ 

,ll;JI.fI aBTOMaTH3IlPOBaHHOI'O ynpaBJieHruI YCKOPHTeJieM TIDK6JillX llOHOB C 

yt1eToM aKcrrepnMeHTaJThHHX neJiefi aToR ycTaHOBKll. 

2. Paspa6oTaH ll llCCJie,I(OBaH KaHaJI CBJI3H MeJK,JJy 3BM CHCT6MH 

OTO6paJKemm HH(pOPMa.niIH ll 3BM, pa6OTaIOI!(eil C arrrrapaTypoil ynpaBJieHruI 

ycKopnTeJieM. C.I(eJiaHa oneHKa .I\OCTOBepHocTn nepe.I(aBaeMoil no aTOflfY 

KaHaJIY HH(p()pMa.nlill. 

3. PaspadoTaHH H BKJIIO~eH!:l B cocTaB COH HH.InIKaTopHo-sa,I(ruoll(lie 

TepMilHaJIH, c llOMOIIU>lO KOTOpllX o6ecne~elill H~.fI n peryJinpOBrume 

napaMeTpo:s YCKOPHTeJIR, HaxO~XM ITO.I( KOHTpoJieM aBTOMaTll3HpoBaH

HOHCHCT6Mll ynpaBJieHH.fI. XapaKTepHCTHKll 3THX ycTpOHCTB,Bll6paHll B 

COO'l'B6TCTBllH C COBpeMeHHHMl'I T6H.I(6HI(ll.llMH CO3,I(alillR CII6UllaJill3IlPOBaH

HllX rryJibTOBllX orrepaTopcrn.npn6opoB. 

4. Cos,I(aHO MaTeMaTn~ecKoe o6ecrre~eHHe cncTeMll OTo6paxeHHR 

llH(!)OPMa.nlill. IlpH 3TOM: 

a) o6ecrre~eHa BO3MOlltHOCTb pa6OTll C 3JI6KTPOHHOH armapaTypOil B 

cTaH.I(apTe KA.MAK B nHTepa.ItTHBHOM pelltHMe; 

6) o6ecrre~eHa BO3MODOCTb Be,I(eHHR .I(HaJIOI'a "OnepaTOP-CHCTeMa" 

~epea Tepr,mHaJibl COH; 

B) COS,I(aHa MaTeMaT~eCKrul MO,I(8J.!I, COBMSCTHOH pa6om nporpaM

MHOI'O·o6ecrre~eHHR COH n·rr:Porpa.MMHoro o6ecrre~emm: rrpouecca.HrutOIIJie

HHR ,I(aHHllX ~ peryJinpOBaHHR. C llOMOIIU>lO_ · 3TOH MO.I(eJill one:aeHll BpeMeH

Hlle xapaKT~pllCTmat pa6OTll MaTeMaTH~eCKOI'O o6ecrre~eHHR COH. 

B HaGTOfill.\ee BpeM.fI CHCTer,m OTo6paJKeHHJI HH(p()pMaUHli ,ll;JI.fI aBTOMa-

Tll3H!) OBaHHOr o ynpaBJISHll/1 YTU npOXO,JtllT OII!,ITHYD ~KCnJiyaTaUllD. 

OcHOBHlle pesyJThT8Tll pa6OTll no TeMe ,I(HCCSPTaUHH orry6JIHKOBaHH B 

/I-5/. B IDl81llltllXC/I JIH:repa:rypHLIX 11c;o9HHKll.X H8 ny6JIHKOBMaCb 
llH!pOPMa.IUr/1 0 npHM8H8HHH llO,Jt06HllX CHCTeM ,JtJI/1 KOJIJI8KTHBHLIX ycKo

PHT8JieR. 
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Jb1ccep?aHT rnyOOKO npn:ma?eJieH PYKOBO,ltCtB:Y· ·0r;i:eJ1a HOBUX MeTo~ 

,ltOB ycKopeHV.H, B nepnyD oqepe;i:h U,TT.CapaHUeBy 11 B.A.CBHpll,ItOBY, 

CB08MY HayqHOMY pyKOBO.D:lfreJil) B.,ll. llHKH,HY 3a, nOCTOHIUtoe BHl1MaH11e 

V. OOJII,WYD npaKTHl:!8CKYD llOMOD!h, a Taiµte BC8M, C K8M 8MY .ll:OB8JIOCh 
•:'", 

paOOTaTI, H oOCYJIC.D:aTh Pa3JIHqHue npoOneuu; CB83aHHU8 C .ll:aHHOH TeMoa. 
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