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Bonpocu aBTOM8XH3auHH ynpasneHHR ycxopnTenRMH B03HHKAH 

B CBR3H C B03pocmeA CAOXHOCTJ>n CTpoRmHXCR yCKOpHTeneA, 

CTP6l.1JieHReM pa6oTaT& Ha BRcrrepmvleHT d_ r.I8.RCHMaJI&Hoj\ a(rx'!)eRTUB

HOCT&Il H CTa6HJI&HOCTI>!l IIO 3~HHHU rrapa.MeTpru1.13 RatJeCTBe npo6-

JI6Mil Bll,ll8Hra6TCJI 3~'!8 OIITHMH3a.IUm pa60TH YCKO.PUTeJieii, T. e. aB

TOI-.!B.TH'I6CJGiii BH60p HaH60Jiee 6JiarOIIpRIITHOrO, OIITlll!B.JII>HOrO pel!OO:a 

npocTrur a.B-

Tm.i8.TII3arutfl, OXBaTilB8.DI18Sl CpaBHnTeJI&HO H660JI&ITI06 KOJIH'I6CTDO na

pru.~eTPOB YCROpliTeJIIl,t.IOl!t6T npJmeCTli K 3HatJHT6JII>HOI1Y YB6JIH1IeHJIJO 

K0~6HT8 liCIIOJib30BB.IDIR: YCTaHOBKH H CYlll6CTB6HHOlc1Y 3KOHm.lH

qecROMY a/OOieRTY • ll03TOMY CII6!1HaJIHCTH CtJHTa!lT SKOIIO.MH'l6CIW BHro.n

HHM Bltli8,D;HBaTb OTHOCIITeJI&HO 60JI&Illlie CYMI.Ihl B 3A8KTpOHHKY U BH

qHCJIIIT6JII>HY!l T6XHIIRY ~ a.BTill&lTH3auBH YCRO.PHTeJieft B HOBHX npoeK

Tax.HarrpzMep,CTOHMOCTb TOJI&RO O,Il.HOH CHCT61.\hl YIIpaBJI6HWI BaHKyBepc

ROrO YCROJlliTeJIIl B KaHa,IJ.e COCTaBJIII6T I, 2 11JIH.~OJIJiapOiiJ, 
a{xiJeKTliBHOCTI> pa6om YCKOpliT6Jlll 3a.BHCHT OT MHOI'JIX CfrutTOpOB: 

I.CoBpeMeHHOCTH HCIIOJII>3Y6MOit !.IeTO.u;mtli iliH3Hti6CKOro SKCII6.Pli

M6HTa. 

2. CTeiieHn a.BTO~!B.Tnsa.mm c6opa, HaKoiiJiemm n o6pa6oTKH .narurux 

BKCnepnueaTa • 

3.CTa6HJI&HOCTH pa6oTH YCKOpHTeJIIl B 3~0!.1 pelltHMe (IIOCTORH

CTBO QJo.PMH,IIOJIOllt6HWI H 3H6prHH nytiRa,M8RCJIMaJib.H8SI liHT6HCliBHOCTI> ) , 

'• 4.MmniM8Jl&HOrO Bpet.teHR nepecTpoibm Ha HOB!lit peUM YCKOp6HWI, 

oco6eHHO npB CM6H6 8CCO.IJTHM6HTa YCKO.Pfl6MHX '<IaCTBQ. 

5.COKP8lll6HBH Bp6M6HR Ha np~ YCKOpHT6Jlll H OTHCRaHRe 

H6HCnpaBHOCTeit ( ,IOiarHOCTHKa ) • 

G.Jlei'KOC'l'B li HS,D;6ZHOCTJrl YnpaBJI6HBH. 

EbTeCTB6HHO,tiTO II0~06aym 3aAatJY MOERO pelllliTI> TOJI&KO C HCIIOJI&-

30BaHI!6M COBpeM6HHHX cpe~CTB liH'UICJIB'l'eJII>HOI '1'6XHHKH H xopomo no

A00p6HHOR CBC'1'6MH ~'fqliKOB B BCIIOJIHBTeJII>HHX a!6M6HTOB. 

3 



I 

O,ll,Hatto :3Ta Sa,n.atJa He Hl·.!eeT O,IUIOSHa."'HOI'O peme.mm ,lJ,JUl BCeX YCROPH

Te.Jiei1, IIOCIWJI bRY ItaAtl1.Hii YCROP.I'ITe.Jib rrpe~CTB.BJmeT COC!Oit Y.mmaJibHOe 

YCTpoiiCTBO C npHCYl!Um TDJibRO er.'(Y xapaxrepHWII IIOJI8M M'l"mKOB C 

MHDI'HM.I'I rrapaMeTpa.MH H CHCT8MOft YIJpaBJI8Hlm CO CJIOJtHHMH B!JYTp8HHHMH 

cPYHK[(HOHaJibHllMH CBilSJ'IMH.CrreqHqm"'HOCTb Ka~Oit CHCTeMI:l aB'l'OMa'l'HSH

pOBaHHDI'O YIIPaBJI8HHSI YCKOPH'l'8JI8M O'l'pam88'l'CJ'I KaR Ha crpyKrype ee 

IIOCTpoemm ( OT n;eHTpaJIHSOBaHHOft ~0 HepapxB'1!8CKOft ) , TaR H Ha npor

paMMHOM oCSecrretre'HHH.TeM He M8Hee B CIOJiblliHHC'l'Be CJIY'q88B BCe CHC'l'e

HU aBTOM8THSHpOB8.HHOI'O YIIpaBJI8HHil YCKOpHTeJiflMH HMelOT MHOI'O o6mero 

rrpH HX pea.JIHSan;HH ITO 0'1'~8JibHHM S'l'anaM:OT aBTOMaTHSHpoBaHHoft CHCTe

~.1H c6opa H 06pa60TKH HHlPoJlMBD;HH C M,T'IJHKOB,OTB8tJE1DilHX sa Ha.H60Jiee 

OTBeTCTBeBHUe rrapaMeTpu ycxopH:TeJifl,H npe~CTaBJieHHil ~ onepa

Topy B HaH6o.Jiee y~o6HOM .ztJill Hero BH.l{e ( pezm.t "CoBeT"'l''Ra onepaTo

pa") ~0 paspa60TKH a.JII'OPHTMOB OrrTHMSJibHOI'O pery.JIHpo.Bamm napa.MeT

pOB YCKOpl'ITenff C Tpe6yeMI:lMH CBOftCTBaM.I'I D;Y'I!Ka H COS~ nporpaM

f!!HOI'O o6ecrretJeHHR B pelltHMe pas~eJieHHil BpeMeHR. 

IlOCTaHDBKa Sana"'H 

Bnep.sue BOrrpOC 06 aBTOMaTHSan;HH YIIpaBJI8HHH YCKOPHTeJiflMH B Ra6o

paTOpWI R~epHHX peaKD;Hit BOSH.I'IK B CBilSl'I C COS~aH.I'IeM T8nA8M-YCKOpH

Te.JIH TR~e.JIUX HOHOB H rrpOB8~8Hl'I8M OIIUTOB no CHHTesy CBepxTRZe.JIUX 

TpaHCYPaHOBUX SJieMeHTOB rrpH o6Jty'l!eHHH C.BHHn;O.BOft MHID8Hl'I HOH8MH 

KCeHOHa C SHeprzeft .BUrne KYJIOHOBCKOI'O 6apr,epa/2/. 

TrumeM-YCKopzTeJio cocTOHT zs ~yx n;HKJIOTpoHo.B, Y-300 H Y-200, 

CRRS8IIHh!X Melli,II,Y COclOfi HOHOrrpO.BO~O.M CO CJIOlKHOH CHCT8MOit TpaHCrrOpTH

pOBKH rrytiKll ( pHC. I ) • 0cHO.BHaR rrpOCSJieMa COCTOJLIIa B IIOJ!Y1i8HHH ~OJII'O

BpeMeHHOI'O CTa6MbHOI'O ITY'lKa MaKCHMa.JibHOH HHT8HCHBHOCTH • .IIJIR STOI'O 

Tpe60DaJIOCb paspa60T8Tb CHCT8MY ~I'HOCTHRH ITY'IiKa,rrOJIY"'HTb MaKCH

Ma.JibHUli KOS(ffllHn;H8HT BUBOM IIY'I!Ka RS Y-300,TpaHCrrOpTRpO.BaTb BUBe

~eH!Wii ITY'IOK C MHHHMa.JII>HUMR UOT8PflMR ~0 Y-200 H,rrOCJie nepesapJI,IUGI 

Ha o6~paromefi ~oJI~>re .B Y-200,~oBeCTR ITY'lOK ~o ROHeqHoro ~ca c 

Tpe6yeMofi sHeprnea. 

4 

1 

1 
• 

. ' 

'l'aRHM o6paSOM 1C'l'aBMaCI> 8Mfl'li8 COSMIDIH aBTOM8T.I'.ISHpOBB.HHOft C.I'.IC

'1'8MH c6opa,o6pa6oTKH H npe~cTaBJieHHil onepa'l'opy RRVoPMBD;HH o rrapa

MeTpax D;Y'I!Ka anoJI& BC81 TpaCCH HOHOnpO.BOM Ta~eM-YCKOpHTeJifl.T.aRaR 

CHCTeMB,padoTaR .B peZHMe "co.BeT~".sa nepBoM STarre o6ecrre'I!HBaeT 

ROHTpOJII> HaiiPRZeiDm Ha O'l'RJIOHJlDUeft IIJiaCTHH8 Y-300, 'l'ORO.B OCHO.B.HHX 

H ROppeRTHPYDmilX 06MOTOR 9JI8R'l'pOMai'HH'l'O.B H ~RYCHPYDWHX JIHHS,IIOJIO

zeKHH .1'I ~OpMH n;yqxa,ero HHT8HCHBHOCTH Ha BCeX Y'I8C'l'KaX HOHOrrpO.BOM. 

B ~!>HeftmeM rrpe~oJiaraeroa .B.BeCTH aBTOMaTR'IeCRYB> pery.JIHpo.BKY 

.sumeyRa38BHHX napaMeTpOB no OII'l'HMBJibHOMY aJII'OPHTMY,paCC"'l''TaHHOMY 

.ztJill ROHRP8THOro peEBMa ycxopemm. 

CTpyR'Q'pa CHCT8MH 

B Ra'1!8CT.Be RPHT8PHR OIITHMH3aq.I'IH pa60TH TanAeM-YCKOpHTe.JIH rrpHHRTa 

MaRCHMa.JII>HaR BH'l'8HCHBHOC'l'l> ITY'I!Ra YCKOpeHHHX HOHO.B Ha KOH8'IHOM pa

~ce n;HRJIO'l'posa Y-200,ROTOpaR a.BJIHeTCJ'I ~YHKrtHefi 6o.JI~>moro 'liHCJia na

paMeTpoB: 

I= f {~X;_ {-t) + #-; :}J ({j) • 

3,nec 1> X;.{ f J . - nocTMHHHe H Me,D.7IeHHo HSM8HRDIIH8CR .so BpeMeHH CTa

TR'IecDe napaMeTpH, onpe~e.JIHDUHe Ha'Ia.JII>!nle yc.JIOBM ycxopemm ,a Jilt)
i{lYHRqHOHa.JII>HO Sa.BHCHMHe ,Iij)YI' OT ~yra ~eCK.He napaMeTpll, Orrpe

~enRDUH8 YCTOI'I!HBOC'l'l> peZHMa YCROpeHHR HOHO.B onpe~eJieHHoR MaCCH H 

sap!Ut9..IlepBHe MOI'Y'l' CSHT& YCTaHOBJieHH orrepaTopoM HJIH 31J., sapaaee, 

.B'l'Oplle ~OJilltHH 6HTI> OIITIIMBSRfPO.BaHH • 

cii.YHKrtHH c6opa,odpadoTRII B np~cTaBJieHHR Hllif>op.mn;HH c MHoronapa

MeTpH'IecKoro rrOJIS MT'I!l'IRO.B BOSJiaraDTCJ'I Ha Ma.JIYm 3BM PDP-8/I. 

CJrrHSJIH 0'1' MT'IHKO.B,HM8DWHX SHa'leHHe I10CTOJ'IHHHX HJIH M8~8HHO M8HR~ 

mHXCJ'I IIOT8.RQH8JIOB ( CT8TH'1!8CIUI8 ITapaM8T:pH ), nepe~'l'CR B 3BM 'lepes 

I00-RasaJI&HHit ROMMYTa'l'Op ( CRaHep ) ,~po.BOA .BOJI&TMeTp H YCTpoftC'l'.BO 

nepeM"'H MHHHX qmpMH C01IAPTPOH ( AHrJIHR ) • CarHaJIH 0'1' M'l''IHKOB ,HMe

DIIIIX B:MIIYJI&cmrlt xapax'l'ep BJDI TpedyJIIIIIX o6pe6oTRB B n~eJiaX HMIIYJib

ca MaHHIIYJlfiD;BJI n;muroTposa ( ,lUtHB.MH'I!ecue napaMe'l'pu ) ,rrepe~CJ'I .B 
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3at ttepes cne.[(HSJILm KpeilT<:-KOHTpoJIJiep H annapa'l'Ypy .B crelWlPTe 

KAMAK. 

ElxoK-cxeMS CHCTeMH npa.Be,u.eaa Ha pHc.2. 

3Bit PDP -8/I HMeeT npo,ueccop c 03Y 8K 12-pasPif,IUD:lX CJIO.B ,.BHeiiiHDl 

IIBM!iTL aa MSI'HHTHoit JieHTe Ttl-55 c 6JIOKOM ynpa.BJiemm: TC-OI ,YCTPOICT

BO .B:eo.na-BH.BO.JUl aa nepfJOJieHTY PC 04/PC 05, TeJieTaln AS R -33 ,.nHcnJieft 

c sanoMHH8Diteit TPY0Kol KV8/I H YIIpa.BJIIieMHM c.BeTOBHM MaPKepoM. · 

I.lm<Jm1recKd ,HJIH :BH6opo'IHIIII, onpoc .no IOO aHaJIOI'OBHX CHI'HSJIOll ocy-
r-~. 

mecT»nneTCR CKaHepOM 3326 C IIOMOmhD HHTe~lca Ynpa:BJI8HHS 3304. 

llacToTa CKaHHpoBaHHS 50 I'U,TotJBocT~> HSMepemm IO MKB.~ CHI'HSJI 

Ha BXO,ne H lll:lXO,lte HM88T 4 WHHI:l,tJTO IIOS.BOJIR8T IIOJIYtJHTh XOpomyD no

M8XOSamHIII8HHOCTh CHCT8MI:l.ItixO,n aHaJIOI'OliOI'O CKaHepa IIO,IUUIIlti8H RO 

BXO.nY ~poBoro liOJILTMerpa LM I440.2,npeo6pasymmero aHSJiorolll:le 

cHrHaJII:l 11 ~po.Boft xo.n. Ynpa:BJieHHe cKaHepoM H nepe.Ita'IJa ;o;a.H.ImX B D 

ocymeCTBnHDTCR npH IIOMOmH YCTpOICTBa nepe~tJH ~ 3240,COCT~e

I'O HS KOHTpOJIJiepa CKaHepa 32II,aJieKTPOHHYX ttaCOll 32I0,HHTe~lca 

.[(H~pOBOI'O llOJII>TM8Tpa 3205,lll:lXO,nHOI'O .npalllepa 3221 H ~pO.BOI'O ,nHC

nJieR 32I3.YcrpoiCTll0 nepe,natJB .naHHI:lX 3240 MOZ8T paOOTaTL a:BTOHOMHO 

HJI1t C Ynpa:BJieHHeM OT 311f.C:Ba:sh C 313M OCYm8CT!lnn8TCII qepes CII81U!8Jih

HO paspaOoTB.HHI:lft HHTepfJeAc IDII ,IIO,IOtJIJJqeHH!il R IJIHHe I/0 3111. 

~eftT JI)!J'! HSMepeHHI HMrlYJILCHI:lX CHI'HSJIOB H cOopa ~pwuum,HMeD

mel yze ~pollOI KO,lt ( IIapaJIJieJILHI:ll HJI1t IIOCJie,lt0BaT8JILBHI ),co,nepzHT 

aHSJIOI'o-rtH4Jpolll:le npeo6paSO:BaTeJIH (AUil) Ha I2 paSPJi.nO.B ,n:eyx THIIOB 

( HMIIYJILCHI:le H CTpOOHpye~me .BH8WHRM CHI'HaJIOM ),ctteTtJHKH,BXO.nHI:le 

pei'HCTpl:l Ha 24 paSPJi.na,.[(Hrppolll:le ,nHCnJI8H ,ItJifl KOHTPOM COCTOJJHHR pe

I'HCTPOB H CtJ8TtJHKOB,YCTaHOllOtJHI:le CtJeTtJHKH H npeoOpaSOBaTeJIH KO,ltOB, 

cxer.m I'p&HJIU ( KOMIIapaTOpH KO,ltOB ) ,KOHTpoJIJiep C.BIISH C 3114. 

Bee HcnonHHTeRhHHe ycrpoRcTsa perynaropos ( warosue ~BH

rarenH, nporpaMMHO ynpaBRR8MI:le HCTOqHHKH ITHTaHHR H T.n. ) 

npe,nnoJiaraeTCR CMSaTh C 3IIf ttepes KpeiT YIIpa.BJieiDm ,HMeiiJIHit HaOop 

~H~poaHanoroBHX rrpeoOpasosareneA (UAIT),BHXO.nHHX perHcrpo.B H MO,nyJiel 
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YnpaBJI8HHS ,n:BHI'aTeMMH.Ynpa.BJieHHe KpeiTOM OT 31Jd OCYJIIeCT»nneTCR 

qepes KOHTpoJIJiep,CTPYKTYPHaR CXeMB KOTOpoi'O aHaJIOI'Hqfta KOHTpOJIJiepy 

B KpeiTe HSMepemm.OOpameHHe K KpeftTaM HSMepeHHH H ynpa:BJieHHR npo

HSllO,nHTCR IIO CIIe,uHanhHHM KOMaaAaM.ITO~eHHe ~OI'O KpeiTa K 3BM 

qepes CBOI KOHTpOJIJiep H BHTeprpelc K WHH8M I/0 PDP-8/I HaM npe,ncTa:e

JIR8TCR OoJiee y,noOHHM H .nemelll:lM no cpaBHeHHD c oOHtJHHM nocTpoeHHeM 

MHOI'OKpeftTOBI:lX CHCT8M ttepes .npaft.Bep li8TBH B KOHTPOJIJiep TBna A / 3/. 

B Ta6nKUe npHBe,lt~HI:l BCe napaMeTPH YCKOPHTeJihHOI'O ROMnJieKca, 

KOTOpHe H800XO,nHMO KOHTpoJIBpOBaTh C IIOMOm&D aHaJIOI'OllOI'O CKaHepa H 

Kpe:ltTa HSMepemm.K tJBCJIY KOHTpoJIBpyeMHX IIapaMeTpoll OTHOCHTCII n Jli'I.lt 

IIapaMeTpoB BCTOtJHBRa MHOI'OSapa.nHHX HOHO.B,OT paOoTI:l KOTOpOI'O BO MHO

roM 3aBHCHT OCHOBHOR KpHT8pHR paOOTI:l T~eu-yCKOpHT8Rft - MaKCHMaRh

Haft HHT8HCHBHOCTh yCKOpeHHI:lX HOHOB/4/.HeOOXO~HMO OTM8THTh, qro aB

TOMaTH3~HR ynpasneHHII paOOTOR HCTO~HHKa rrpe~CTaBAft8T COOOR CaMO

CTORTeRbHYD CAOXHYD rrpoOneuy,TpeOy~yD CII8UH8AhHOro HCCne~OBaHHft. 

ITepsoA nonHTKOR s srou HanpasneHHH 6Hna paoora,csasaHHaR c aaroua

rus~ueA npo~ecca H3M8p8HHft H oOpaOOTKH OCHOBHI:lX rrapaMeTpOB HCToq

HHKa MHOr03ap~HI:lX MOHOB (pacnpe~eneHH8 MaCe H 3ap~OB HOHOB H HX 

OTHOCHT8RhHaR HBTeHCHBHOCTh) C ITOMOmhD ManoA JBM TPA-1001/S/. 

B npo~ecce YCKOpeHBH ,ltOCTaTOtJHO MOmHI:lX IIYtJKOB HaO~eTCR cna,n 

8MTIAHTY~ lll:lCOKOt.laCTOTHOI'O aanpazeHHR Ha ,nyaHTax B npe,neJiax HMIIYJILCQ 

MaHHIIYJIR-UBB sa C'I8T OTKatJKH MOmHOCTH CaMHM IIYtJKOM YCKOpaeMHX HOHOB. 

llpe,ltYCMOTpeH KOHTpO~h H a:BTOMaTHtJ8CKBR peryJIHpOBKa aMTIJIHTY~ B.tJ, 

reaepaTopa.~ 3TOI'O C IIHKan-aneKTpo~ CHHMaeTCR CBI'HaJI MO.ltYJIHPOllaH

HOI'O s. "· Haii.Pfizemm ,AeTeK'!'Hpyercn ,no.naeTCR aa AUII H BSMepaeTCR :eeJIB

tJJIHa CII~ Bo 'lo H8DJli'Ili8HHR IIYTeM 32 IIOCJie,ltO:BaTeJihHI:lX CTp060B BHYTPH 

KMIIYJI~>Ca MBHIDYM-UHH.~TeJILHOCT& crpoOa - I uxc , qacrora H speueHHOA 

C.nBBI' Me~ .nBYMR nocJie,noBaTeJI&HHMB crpo6aMH onpe,neJIRDTCR peZBMOM 

MS.HHIIYJIRTOpa.CBI'HSJI ItOppemtBB llllO.nHTCR B MBHHIIYJIRTOp,CKna.nHBa8TCR C 

nepBOBBtJSJI&BHM HMIIYJILCOM MBHHIIYJIHqBB s.q.reaepaTopa,H,OJiaro,napa BTO

MY,BllO,nHTCB ,ltOIIO~HB'l'eJI&HBB MOmHOCTh ll npo,uecce ,nxHTeJI&HOCTH HMIIYJII>Ca 

M8HHIIYJJJUODI. 7 
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Ta6.7.!m:ta 

1i HaHMesoBaHHe napaMeTpa Ka.Teropim KoJI-Bo CarHBJI :Be.mrnma. TolUIOCT& IlpHMe<mHHe 
n/n napaMeTpa TO'l:eit .llQT'l:Hlta napaM. (%) 

I Tox aJieitTpoMarHHTa (ocsoB- c 38 0-?5 MB 0-IOA O,OIL 
HHe H ItOppeitT.ItaTYWKH,ItO~~ 0-2,2 E 0-2 ItA O,OI 
MYTftP.B noBopOTBHe aJieitTPO-

' MarHHTH B JDIHSH) 
Io-S..U 

C - CTaTB'l:ecKHI napaMeTp 
2,BBByyM B QBKJIOTPOSBX B B BOBD- c IO 0-IB 5 .U - ,lOll:llaMHtiec!td napaue'l'p 

npOBO,IJ;e UK - ~poBol ItO.It 
3 Ha.nps:w;eHHe sa O'l'ItJI.IIJiacTHBe c I(3) 0-2B I8 KB O,OI 
4 To It YTe'l:ItH OTKJI, IIJiaCTHBH c I(3) 0-2B 0-IDM.A I 
5 Ilo,lla'l:a BO,II;H B OXJI, CBCTeMH c 20 0/5 B 
6 Ar.m.lmTy.zta B. 'I, sa ,ItVaBTSX .n 4 UK 0-IOO &B 0,05 

OD ? liacToTa B. 'J. resepaTopa c 2 UK 0-4011:~ O,OI 
8 ,Ilo6pOTBOCT& B, 'I. CBCTe.Mii c 2 UK 0-?000 O,OI 
9 «ioPMQ HMIJYJI&Ca MaBBII ,B • 'I o .n 2 UK 5 
IO lis.CTOTQ MaBJmYJmTOpa c I UK 50-300 ~ I 
II JUmtreJI&BOCT& JIM[I,MaHJm, .n I UK I-3 .MC I 
I2 To!t ny'qlta .n I5 UK 0-30 .Mit! O,I 
I3 IloJIOUHHe ny'qlta .n 6 UK 0-IOO.MM 20 
I4 :Sepnm ny"qitQ c 2 UK 0-ax::l Ma.E 0,5 
I5 HarlpRzeHHe ,ItVrH llrCTO"iBHR8 c I 0-2B O-I,5 RB I 
I6 To!t .ItYrH HCTO'UIHita .n I 0-2B 0-30 A I 
I? To!t Bai<8J1a BllrTllr BCTO'l:BllrK8 c I 0-2] O-I20A 5 

"------- ---=--- -----=--=------~-~ 

Ta.~ (npo,D;oJiemre) 

1i HaHMesoBaBJre napaMeTpa KaTeropJm KoJI-BO CJrrBaJI :BeJIJroma TolUIOCT& IlpJrMe'l:aBllre 
n/n napye:rpa TO'Iett ,ll8T'Wlta IIaJ?aM, (%) 
IS HanJliiEeHHe no,IJ;orpeBa c I 0-2B D-I,5 1tB I 
I9 To!t IIO,II;OrpeBa c I 0-2B D-I,5 A I 
20 Har!pReue sa pacnwmDiteM 

aJieitTpo,IJ;e c I 0-2B 0-2 ItB I 
2I Tox paciiHJIR:mero aJie!tTpo.zta c I 0-2B 0-3! I 
22 IloJioemre pacn. SJiexorpo,D;a c I UK 5 
23 Pacxo.It rasa c I UK JIII'l'Pii 5 
24 IJoJIHHA TOR HOBOB B3 JrCTO'UIH!ta c I UK 0-300 Mit! IO 



B CHCTeMY BBO,IU!TCJ'I cnenm:a.nbH8Sl cxeMB. SSllU!TH OT npo6oeB B. 'lo 

HaTipsilltemtli Ha ,IIYaHTBX QHKJIOTpOBOB,ROTOpall pearHPY8'1' R8.K Ba aapaaee 

ycTaHO.BJierutoe ".I(onycTJJMOe 'UICJIO npona.non" B BMIIYJIOCe .MS.HHIIY.muniB. 

TaR !.! Ha npeBHmeHHe onpe.I(8JI8HHOro nopora no BHT8BCHBBOCTH peBTr&

HOBCROrO H3JIY~8HBH BHYTPH R8M8pY YCROpHTeJIR. 

H3MepeHHe 3HeprHH ny~ npOH3BO,IU!TCJ'I TOJICTHM Rp8MHB8BHM .I(8T8RTOpoM 

C ROMnn8RTOM TOpMO~ ~JI&rfS/. 
ToR ny~ B pa3JIHtrHHX TO'UW.X HOBOnpono,na HSMepsieTCJ'I JIH60 npH 

nOMOII1H UWIHlJ,lU)OB OOpa.I(esi ,JIHCSO ROJIJI8RTOpaMB 113 C8TRH C ROa®mUI8B'l'OM 

npospa~OCTH .1(0 9Q%.Ynpa.BJieHHe ROJIJI8RTOpaMH - ,IU!CTSHQHOBB08 C nyJI&Ta 

onepaTopa.PerHCTpauBH TORa DCYm8CTBJIH8TCS ~pOBHM npH6opOM ~0. 

~pMil H llOJIOllteHHe ny~ B BaCTOJllll88 BpeMI! ItOHTpOJIHpyDTCR C nouo

m&D .I(Byx m:roJI&~aTHX cRaBepoB,pacnoJiozeHHHX BO :asaHMBo nepne~

JIRPHHX nnoCROCTSX.B ,naJI&Hef.tmeM npe.I(UOJiaraeTCJ'I ROBTpOJIHp0!8TI> nOJIOze

HH8 ny~Ha Ba OT.I(8JI&HHX y~acTRSX HOBOnpoBO,na npH llOMOII1H CRaBepOB .I(Ha

iflparneHHOro Tma.Hallr,IUllt cRaaep HMeeT ~eTHpe no.I(BHlltBHX JiaMeJIJI,pacno

nozeaHNX no~ yrna»H 90°Apyr K Apyry(p•c.J),nepeuemaD~HXCR no ~·ycy 

AHCKperHo (32 nonoaeHHR Ha p~Hyce IOO wu).llDOoe cuemeHHe nyqxa OTHO

CHten&HO neHtpa HOHOnpOBO,I(a npKBO,I(HT It nORBJI8HHD pa3ROCTRWX CKrRaJIOB B 

cHcreue perKctpaUHH.llepeMemaR naxenH no paAKycy,uoaao npoK3BectH rpy

CSoe HSMepeHHe npo~ ~Ra.~ CSoJiee 'l'O~oro aaMepeHHR n~ 

ny~ npe.I(nOJiaraeTCJ'I HCnOJI&SOBaHHe HrDJI&~S.TOrD CRaHep&,COCTORm8rD 

HS 24 HSOJIHpO:eaHHHX ,I(pYr OT ,Iij)Yra ROJIJI8RTOpOB. 

B OnBCHBaeMOf.t CHCTeMe npe,nyCMOTpeB ROHTPOJII> ~o6pOTHOCTH BHCORO

~acTOTBOI CHCT8MH (.I(YaHTOB) QHKJIOTpOHOB npB nOMOII1H cnenBBJI&HO paspa-

60TaBBOrD ~pOBOrO RYM8Tp8 (TO'IHOCTb - H8 xyae O,O~).llOCTORHHO KOH

TpoJIHPYS,I(00pOTHOCTb,MOIHO C 60JibmOI TO~OCT&D CY,IU!TI> 0 Ra'18CTBe 

llO.I(BHEHHX ROHTaRTOB "saRopoTOR",o TeMnepa~p80M peZHMe nJIRRHPOBKB 

.I(YaB'l'OB,npe.I(Ynpe~T& a:aapBB BHCOKO'IaCTOTHOI CBCTeMY. 

IlCJ'I ~IJM&Ulll C ,na'l''IBKOB C'IHTK88.8TCJ'I B o6pa6aTH!8eTCJ'I H8IIpePK8-

HO B npo~ecce YCROpeHBR H npe,I(CTaBJIHe!CS onepaTOPY Ba 6JMaJHOI JieB-
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'1'8 TeJieTaftna B BB,I(e TS.~ H Ha SKPQHe ,IU!CnJie8 C HS06pallt8HH8M OC

HOBHHX xapaKT8PRCTHR ny~ no BC8~W TpaR~ ero TpaCCHpDBRH.Onepatop 

onTHMBSJiiPY8T pa60TY YCROpHTeJUI py'lHHM peryJIBPOBB.HR81.l noJIR napaMeT

poB ,nOJI&SYIIC& ~pMa.!Ufef.t ,BU,ne.BaeMof.t eMy 3BM. TeM ca.MHM peamrsyeTcs 

peKHM "coBeT'IHRB."/?/. 

CRcTeMa ynpaueHBI'I nocTpoeaa no .I(ByxypoBHe:aoMy npmmmiY. Ha. :&epx

aeM ypOBHe no S~OMY a.JirOpHTMY 3BM o6ecne~eT HB.H60Jiee ~R

TliBHHA peDM YCKOpeHBR cpasy no MHOI'HM na.pBMe'l'paM ( peryJlllTOpaM ) • 

Ha. BDHeM ypoBBe acnOJI&syeTCJ'I ~oe ynpa.BJiemte. 'l'aRof.t cnocoCS ynpa:a

.neHBI'I BM88T npe.BMYIIt8C'l'BO,nOCROJII>RY npH BHXO,I(e H3 CTpog 311vf WIJil: CJIY

~of.t OWB6Ke ( cCSoe ) B ee pa60'1'8 npOHSOimeT JUJIIII> Ra~8C'l'BeHH08 

yXy,ltlllemte peKHMa YCKOpeHBR npi'I COxpaHeBBB ero YCTO!i'll!BOC'l'H H rapa.H

TBB 0'1' aBapBB. 

B peZHMe ynpa:BJieBBJI 3BM,noJihsyscE> a.pxHBOM peERMOB ·ycxopeHHH,sa

nucamm:x: Ba MB.rimTBOA JI8BT8 ,.Bll,ll.8.8'1' YCTaBKH A1U1 peryJIR'l'OpoB TaH,IIe!,1-

ycKOPl'I'l'eJUI, T • e. '1'8 8Ha'<i8WIIl p8I'YJIBPY8Mi>IX napa.Me'l'pOB, KO'l'Oplle ,I(OJillt

HH no,1Uteplmii8.TI> COO'l'B8TCTBYJIIIB8 peryJIRTOpll ~ ,I(OC'l'Hllt8BBJI Sa,IUlHHOrO 

pelltHMB.. 3TH YCTB.BKB MOI'YT Illlp8,1(8.BS,'l'I>CJ'I Ha peryJIR'l'Opll aBT01'.18'1'H'I8CKH 

11epes xpeftT ynpa:BJieHHR BnD BPY'IHYm 11epes onepa.Topa.. 

AHaJIHa CTaTBCTH'I8CKOft ~~HH,DOJIY'<i8HHOf.t OT ~'l'quxOB,C U8JII>D 

Onpe.I(eJI8HBJI napauetpOB,H8.H60!88 OTB8TCTBeHHYX 3a peXMM yCKOpeHMR, 

H nonyqeHHR He06XO.I(HMOR TOQHOCTH HX yctaHOBKH,a taKXe onpe.I(eJieH~e 

!J>yHKUMOHB.JILHOR CBR3H Meli.I(y OT,I(8JI LHLIMLI napa.Metpa!.4H, paC'I8T OIITKMaJibHYX 

anropKTMOB ynpanneHHR,CTaTHCTH'IeCKH~ aHaJIH3 OTK630B o6opy.I(OBaHHR H 

,~tpyraa o6pa00TKa H6KOnJieHHblX ,I(aHIIWX npOH3BO.I(RTCR Ha 3BM "MHHCK-J?". 

Ha aroR J[8 MS.UIHRe roroaHtca apx~B peliCKMOB ycxopenMR Ha MarnKtno~ 

JI8HT8, npH'IeM Ka:E,D;YR peZHM AY6JIHpyeTCR TB.KJICe CBOell nepqlOJieHTOR. 

IIporpaw4Hoe oCSecnetJeHHe 

OcHOBY nporpaMMHoro o6ecne11eHHn cocTaBJIHeT nB.KeTHaR opraHHaSUHH 
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nporpaMM.~ na.xeT nporpaMM :mmoJIWleT OT,D;eJI&HYil oneparum.Ha6op 

na.xeTHHX nporpaMM o6~e,D;HHReTCH cnenHan&BHM ,D;HcneT~epoM IB, 91,xoTo

piDt no npmtasaM onepaTopa c TeJieTaAna BHSHBS.eT onpe,D;e.neHBYil nporpe.M

MY,sarr~caHHYil aa MarHHTHol .neHTe,B nepe,D;aeT el ynpaBJieHBe.rrocxo.n&

KY napaMeTpH YCROPBT6JIR B OCHOBHOM BSMeHallTCR CpaBHBTeJli>HO Me,II;JleH

HO,nOCJle,D;OBaTeJII>HOe BHnOJlHeHBe onepauaft pea.nBsyeTCR ,II;OCTaTO~O 

npocTo.llaxeTHBR opraHBSSUHR nporpaMM oco6eHHo Y,D;06Ha sa sTane OT-
r--1 

JIB,IUm aBTOM8TBSHPO.BaHHOI CHCTeMH ynpaBJieJUm H UOSBOJMeT 6HCTpO 

ROMllOHOBaT& CpaBHBTeJII>HO CJlOlltHHe nporpa.MMH. 

Cpe,D;B naxeTOB nporpaMM HMell'l'CJI nporpaMMH c~i'llBa.HHS BH4iOPM8IUIB 
c aHaJioroBoro cKaHepa B xpeiTa BSMepeHHR,HenpepYBHoro ROHTPOM 

rpynnu napaMeTpOB B 3a,D;BHHHX npe,D;eJI8X,CT8TBCT~eCKOro 8B8JlB88 ,D;e

BRaUHH BH6paHHHX napaMeTpOB B npo~ecce YCKOpeHHR,BHBO,D;a r~~ec

ROH KHVOPManHB I MHeMocxeM I aa ,D;BcnJiel,pac~eTa 3MHraHca ny~. 

KOHTpOJM Be~~ B UOJlOEeHBa DY~Ka B T.,D;. 

CneQBaJI&HHMH npBKaSaMB C TeJieTalna HMeeTCR BOSMOZHOCTI> MeHaTI> 

BCXO,D;HHe ,D;aHHHe: ,D;ODYCTBMHe BSMeHeBHH Iij)e,II;eJIOB TOROB B 8Jl8RTpOMar

HBTBX,CKOpOCT& no~eta noJM,Ko~eHTH npeo6pasoBaHBH AUn B UAIT 
H T.,D;.nHaJior Me~ onepaTOpOM B 8BM CTPQBTCR Ha OTBeTax onepaTopa 

sa sanpocu 8BM.EcJIB onepaTop sa,D;aeT saa~eHHR nap8.11erpa, BHXO,II;JIIQero 

sa npe,D;enu,ycTaHOBJieHHHe B npo~~e ~oro peZHMB ycxopeHBR,TO 

3BM UOBTOpaeT sanpoc.C6op ~OpMaqBB C ,D;aT~OB B BH,D;a~a CBrB8JlOB 

KOppe~ Ha HCUOJIHBTeJI&HHe SJleMeHTH npOHCXO,D;HT B peaJI&HOM MaCID

Ta6e BpeMeHB C CHHXpOHHS~el OT ~COB 32!0 YCTpOICTBa nepe,D;a~ 

,D;aHHHX 3240. 

B SaRJIIJileHHe aBTOPH npBHOCRT 6Jraro,D;apHOCT& aRa,D;eMBKY r.H.~epoBY 

sa UOCTaHOBKY Sa,D;a~ B M.C.EHpyneBy, B.B.HOCOKHHY H r.M.KynHKOBOlt 

Sa npaRT~eCRYil peaJIH~ CBCTeMH. 
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