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EpeBBHCKHM <f}H3H~8CKHI HHCTHTYT (EpeBBH) • 

3al!lHT8 ~ccepTB.IUm COCTOHTC.R: "1 " (~ !981 r. 

B " " 'iBCOB Ha 38C8~8HHH CIT8Ul[8Jm3P!poBBHHOro COB8TB 

n 047.0!.03 rrpn RHIJ OllRH, ny6Ha, MOCKOBCKOft o6~CTH. 

ABTope!IJepaT pasoc~aH " 4 {; " ~ rool_r. 

C ~ccepTaUHel MOXHO 03HBKOMPITI>C.R: B 6n6JmoTeKe OMRH. 

Y'leHHI ceKpeTapi> 

CrreUI[BJm3P!poBBHHOro COB8TB 

~OKTOp ~3HKD-MBT8MBT~8CKKX HByx ll.A.BaTyCOB 

Ue~~ HaCTo~efi pa6oTH RBnHeTc.R: rrpoeKTHpol 

a~eKTPQHHOfi arrnapaTJPH, o6ecrre'IRBBIDmeft opraRHsE 

pofi pernc~ .MaCCHBOB RH!})o~. rro~aeMoi 

YCKOpHTe~ sap~eHHHX 'laC~. PadOTa Be~Cl> B 

rrpo6~eM c !968 ro,u.a. Paspa6oTaHHa.fi arrrrapaTYJ)a 1 

~e 3KCIT8p:ID118HTOB, ITpOBO,ll;m.fi:lX WH3HKaMH ~a6opaTO] 

TPOHe OHHH n rrpoTOHHOM mmxpoTpoHe ~B:3 (r. CeJ 

AKfrY~HOCT.b pa6oTH orrpe~e~eTC.fi Heo6xo~ 
60~WHX ITOTOKOB RH!})o~, KOTOpaR IT0~88TC.fi 

Bo~ Ha ycKopnTe~ sap~eHHHX 'laCTHU. Cos~ 

paTJPH, ITOSBOJl.filC(IISH perHCTP:HpOBBT.b :mcrrepHM8HT~ 

CKOpOCT.b~,He C~efi CJm8CTB8HHO 6HCTPQ~6HCTl 

poitCTB 1 HM66T B8Cl>MB BaXHOe 3Ha'I6HH8 ,Ir.1IIl ycrreliiHC 

'16CKHX HCC~e~oBBHHfi. PemeRHe aTofi sa,u.a'lli Tpe6ye 

BBHH.fi rro~e~ ~OCTHX8HHH B o6~CTH MPIKpoa~eK~ 

'IHC.JmT6~HOil TeXHHIW . 

HaYWJBS! HOBHSH8 H 3H8'1BMOCT.b pa60TH BaKJllO"i 

HHH H cos,zr.runm annapaTYJ!i, rrpe~sHa'leHHoil ,Ir.1IIl 

perHC'rpa.nRH H o6pa60TKH .MaCClmOB RH!})op.!BUHH, KC 

aKcrrepHMeHTaX, rrpoBo~ H8 ycKopPITe~ sap~e 

Typa BKJIDIIB.eT: Oplii'HB8JIJ,mdt KOHTPQM6p C <l>HKCHI 

PIHTeP00eitCH K BH6WHHM yCTpoitCTBaM, Ha6op 6~0KOB 
H8KOliJI6HRSi ~~. ITOCorynaD~~eit OT perHCTPlij 

HOMHlrli aMIIJmTy~ aHS.JmSa TOp H8 4096 KBH8JIOB l 

H6CK~KO CRCT6M C'IRTHBBHRSi ~p.ummi C MHOrOI 

R nponopUI[OHBJI&HHX RSMep. Ilpe,IV!Ollt6Hll PI OCytll6CTl 

88.Itlm O~OKapKaCHHX R MHOrOKapKaCH!iX CPICT6M, KC 

C~p'rHHMPI ITOSBOJI.R:KlT ITOBHCRT.b CKOpoCT.b perRC~ 

Wop.ummi R ynpoCTRT.b Tpe6yeMoe nporpaMMHoe o6ec 

~ 



B ]a6opaTopRR ~epHHX rrpo6~eM OMRM. · 

A.H.CIDiaeB, ,; 

A.II.URToBm, 

B.B.~e~oB. 

1-Hccne~OBBTe~bCKoe yqpe~eHHe! 

(EpeBBH). 

COCTOHTC.fi 11 1 11 ~4}- · . I98J r~ 
sace~ CneUHa~sHpoBBHHoro coBeTa 

0H.IIl1, .IJ'.y6Ha, MOCKOBCKOI o6~CTHo 

ROCJIBH 
11 
"{; 

11 ~ I98l_r. 

MOEHO OSHBKOMHTbC.fi B 0HO~OT8Ke OHRH, 

CO BeTa 

HayR D.A.BaTYCOB 

"' 

Ue~IO HacTo.RIIlefi pa6oTH SIBJI.fieTC.fi rrpoeKTapoBaHI1e II cos~e 

s~eKTPOHHOfi rumapaTYPH,- odecnetnma.IOOleil oprmmsaUHIQ cncTeM .nmr 6ucT

pou perncTpaUHH mccli!BoB lll$)~, nMyqaeMoii B aKcnepHMeHTax Ha 

YCKOPIITe~ sap~eHHI:lX ~8CTHU. P.aOOT8 Be~Cb B ]a6opaTOpllll ~epHHX 
. rrpo6~eM C !968. ro,I¥l. P.aspaOOTaHHa.fi annapaTYJ)8 liCllO~SO~Cb B p.fi

~e 3KCll6pHM6HTOB, rrpoBO,IJ;m.!l:lX <J>HSm<atlli Jra6opaTOplili H8 Cmncpo~o

TpOHe omm H npOTOHHOM CH!IXpOTpOHe 11iliB3 (r; CepnyxoB). 

AKry~HOCTb pa6oTH onpe~eMeTC.fi ueo6xo~OCTbiO perncTpaUHH -· 

6o~nmx ITOTOKOB HHtl!Op.m.llllli, KOTOpaH llOJJY'I86TC.fi B 3KCnepHMeHTax, rrpo

BO,II;mmx Ha ycKopnTe~ sap~eHHI:lX ~acTJm. Cos~e a~eKTPO~oii anna

paTYPH, llOSBOJI.fiiOIIleii pernCTplipoBaTb SKCnepUM6HT~HYI0 HHtl!OPAaWIIO CO 

CKOpOCTbiO,He CHHEaiO~efi cymeCTB6HHO Ol:lCTpO~efiCTBH.fi ~eTeKT~ yCT

pofiCTB1m,!eeT BeCbl.lli BalKHoe BHa~eHUe .nmr ycneiiiHoro npoBe~eHH.fi <!Jusn

~ecKHX ncc~e~oBaHHfi. PemeHUe aToii s~1!lr Tpe6yeT mnpoKoro ncno~so

BaHH.fi nocne~ ~OCTUXeHH:fi B o6~CTH MHRpOS~eKTpOHHKII II cpe~CTB Bl:l

~~Te~HOfi.TeXHHKII, 

HayqaaR HOBHSHa H SHa~OCTb pa60TH Sa~eTC.fi B npoeKTIIpoBa

Hlili H cos~ annapaTYPH, npe~sHa~eHHofi .nmr oprmmsan;mi cncTeM 

perncTpaUHH H odpaOOTKH MaCCHBOB HHtl!OP.m.llllli, .KOTOpaH llOJJY'I86TC.fi B 

SKcnepHMeHT~, npoBo.n;mmx-Ha ycKopnT~ sa~eHHI:lX ~cTHti. Annapa

TYPB B~eT: Op~H!llt KOHTpoJIJiep C <l>HKCHJ?OBaHHI:lMH rrporpa.MMSMH, 

nHTe~eficu.K BHeiiiHHM ycTpoficTBaM, Hadop d~OKOB ~ npe~J?HT~Horo 

HBKoMeHH.fi ID$>~. nocTYII8IOIIleii oT perncTpl!pYl(lltHX npH6opoB, aBTo
HoMH!llt aMIIJmTY~ aHaJmBaTop Ha 4096 ~oB B CTaH,ItapTe KAMAK, 
H6CKO~KO . CHCT8M' C~TI:lBEl.HH.fi lll$):IJWm~fii C MHOrOnpoBOJIO"lHH:lX HCK]?OBI:lX 

H nponopUHO~HHX RaMep. Ilpew:rOJKeHI:l H ocymec~eHI:l JipmJimiiH oprmm

santm O~ORapKBCHI:lX 11 MHOrOKa]?RaCHI:lX C11CTeM, KOTO:p!ie no CpaBH8HlliO CO 

CTaH,ItapTHHMH il08BanHDT UOBI:lCHTb CKOpoCT.& pernc~ WH8~6CKOfi llH

WO~ 11 ynpoCTllTb TpedyeMoe npoi'I&!MHoe odecn~eHlle • 

• 
06bEDJ1HEHIJ~~1 .~1i4CT"T~-

RnEPHb~ ~ccnEaos~~~ 



Ilpa.KTWJ:ecRM: n;eHHoCT!> pa.spa.6oTrumo:li rumapa.TYPH coCTOHT B TOM, 
tiTO om Hall.lJla nmpoxoe npl!MeHeiDie BOMHormc axcnepm<~eHTaJJJ,HHX ycTa
HOBRaX, cos~ ·n JJa6opa.Topmr II.itepmnc npo6JreM, B ·.IUJYI'l!X m6opa.
TOpru!X OHHH, a TaKXe B pH,II;e miCTRTYTOB. CCCP 11 CTpa.H-YtJ:aCTHltil; OHHH 
(r,UP, HPE, l:J:CCP). C YtJ:aCTReM aBTOpa. 6WI BHnOJIHeH pH,II; pa.6oT, ITOCBH

IItEiHHHX 11sytieH1Il!l npm.mx H,II;epmrx: peaKIJ;IDI no.n; .n;e:licTB11eM 6HCTpllX npoTo
HOB, 11CCJie.n;oB8lll1.RM ~oHHoii ,D;Rccon;munm 7::. li K~esoHOB Ha 
CJIOJKHHX ,gitpaX, npoBe,D;eHlil!l 11CnHTaHHi1:. :nwnm.n;plttieCKHX nponopD;HOHaJJJ,HHX ~ 

KruAep MlU'IDITHoro cnexTPQMeTpa. APEC. _. 
Ilpo115BO,Il;CTBO amiapaTYPJ:l HaJJrult6HO B. 0nHTHOM npo115BO,Il;CTBe 011ffii. 

K l1lOJliO !980 r. 11SrOTOBJI6HO OKOJIO 240 6JIOKOB !7 HaHMeHOBaiDI:Ii B 
CTaH.n;apTe KAMAK. 

~CCepTaD;HH COCT011T 11S 5 rJiaB, BBe,D;eHltH 11 SaKJirotieiDIH: 0Ha CQ
,n;epll\HT 143 CTpaHHD;Il IT6tiaTHOro T6KCTa, B TOM tiHCJie 53 pltCYHita 11 6 
Ta6JlliiJ; •. CnltCOK JIHTepaTYPJ:l CO,D;6pJK11T 95 HamrHO~~ 0CHOBHHe MaTe
piraJill .n;RCCepTall;lnt ony6JIHKOBaHH B pa.6oTax !+2 •. lfa.CT!> pa.60T ,Il;OKJia
,Il;llBaJlaC:& Ha MelK.n;yHapo,D;HHX 11 BC6CO:Kl5HHX CHMn05eyMaX 11 COB6li!aHl1JlX, 

B nepBO:Ii rJiaBe OOC~TCH BOnpOCH perHCTpail;Hlt ITOTOKOB HHilloP
Mail;lm, nQJIYtiaeMo:li B coBpeMeHHHX WH5HtieCKHX sxcnepl!MeHTax. .Jln:R: yne
JIHtieiDIH CKOpoCTR perRCTpa.Il;lm Ocyi!l8CTBJIH:KlT npe,D;Bap11TeJI:&HH:Ii . OT60p ,IT,aH

HUX c n;eJI:&:KJ YMeH:&meHltH o6IItero KOJIHtieCTBa nepe~eMo:li B 3BM HHillopMa
rom, np011SBO,Il;HT pa5pa.BIDIBaJme· ITOCTYIJ8Imte:lt HHillop.GIJ;~m, ee nepeKO.n;R
poBKY 11 T • .n;. IiHCTPO,D;e!CTB11e perHCTPlipYIOille! C11CTeMI:l SaBHC11T OT ee 
CTIJYKTYPJ:l 11 opraiDisamm pa.6om. Halt6oJJ:&illa.a: cxopoc'l'!> perHCTpa.rom .n;o
cTHraeTc.a: . np11 nepe;ri;atie ~o}lMaiJ;Im B 31Jd· B mme 60JI:&Illl1X MaccHBoB c 
11CITOJI:&SOBalmeM KaHaJia np.RMOro ,Il;OCTYIJ8 . K naMHTR. .Jln:R: WClp.!HpOBaHltH 
MaccHBoB IIpl!MeHHM 6HCTPo.n:ef!:cTBYIIJml1e HaKOimTeJI:&HHe. ycTPoiicTBa. Pa~ 
6oTY HaKOimTeJI:&HHX YCTPOiiCTB CJie,nyeT opraiDISOBHBaT!> no-paSHOMY, , B 
5aBHCHMocm oT Taro, noczynaeT Jilt. HHillopMaiJ;HH Henpepm!HO l1Jil1 ee no
CTYIIJieiDie tiepe,nyeTCH C OTHOC11TeJI:&HO 60JI:&mm.m npOMeJRyTKaMH Bp~.MeiDI, 
B KOTopax.oHa oTcyTcTByeT. 

Amlapa.'cylla ,Il;JIH H,II;epH<>-Wli5HtieCKHX liCCJie,n;oBaiDif!: :BlmOJIHHeTCH cef!:
tiaC B ocHoBHoM B cTaH,IT,apTe KAMAK. B He.M npe,nycMoTPeHH pasJilttiHHe 
pemooz · · o6MeHa MaCCHBaMH · HHq>o}lMaiJ;Im MeJlr,lly axcnePllMeHTaJJJ,HHM o6opy.n;o
BaH1IeM .li . sm. IIOKaSHBaeTCH BOSMOJI!HOCT!> 11CnOJI:&soBaHHJ3:. ;iJ;iir o6Mem . 
TOJI:&Ko .n;ByX pemn.mn: noCJie,n;oBaTeJI:&Horo ·cKaiDipoBaHltH am>econ ACA H 
MHoroxpaTHoro o6pa.IIteiDIH no O.n;HOMY am>ecy ·IIPl1 HeliSBeCTHOM sapa.Hee 
tiHCJie CJIOB B nepe~eMOM mccHBe U L S ~ 

. BBn.n;y pasHoo6pa.sHH TPe6oBaiDI:Ii, npe~eMWC x perHC'l'PllPYifllU'lM 
C11CT8MaM npli pemeHHH BCTP8tialOIIlHXCH Ha npaKTHKe sa,n;ati, B CTaH,IT,aPTe 
KAMAK npe,nyCMoTPeHa BOSMOJBHOCT!> oprrumsamm CliCTeM pa.sJIHtiHo:li CTene-
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Hli CJIOJKHOCTli ,KaK~ O,D;HOKapKaCHHX, TaR .li MHOroxapKaCHHX. 0TMetiaeTCH, . 
. tiTO ,D;.JIH cos,JJJUllUI CliCTeM, pa6oT~ c noBHmeHHoii cxopoc'l'!>D nepe.n;a
tiH .n;ainmx,MOEHO llCITOJI:&SOBaT!> H8CTaH,n;apTHHe MeTO.D;!:l, OCHOBaHHHe Ha > 

npm.mHeHHH cnell;HaJ]J,HHX. KOHTPOJDiepoB c !fJHKCllpo:eaHHW.m nporpa.r.lMru.m. 
.. BTOprul rJiaBa nOCBRI!l8Ha pa.spa.6oTKe Opl1rHHaJI:&HOro KOHTPOJDiepa. 

c !flnKceyo:eaHHW.m: nporpa.r.n:rru.m li cos,n;a.umo cncTeM Ha era ocHoBe. 
B o6meu CJIYtiae · ,D;.JIH opraiDisamm cncTeM npm.terunoT xoHTpOJDiep!I, 

pa.60TaiOlllH8 no,n; ynpa.BJieiDieM 3H.l". 3TH KOHTPOJDiepH MOryT KaK npHIDI
MaT:& .n;aHHHe liS ·axcnepm.teHTaJJJ,HOf!: rumapaTYPJ:l, Tax li nocHJiaT!> B Hee 
HHq>op&lll;H:Kl. B aToM CJIYtiae nopH,II;oK pa.6om xapxaca sa.n;aeTc.a:. SBM n 
onpe.n;eJIHeTCH B COOTB8TCTBHll C ITOCoryna.I!Xllm.m B Hee CirrHaJiru.m: Sanpo- · 
ca · L • Ha o6pa6oTKY CIIrHaJIOB • L., pa.6oTY onepa.IJ;HoHHo:li cncTeMH :3IId 
li nporpaMMH-.n;paf!:Bepa, o6ecnetiHBa!Oilte:li CBHS:& C KOHTPOJDiepoM, SaTpa.tiH
BaeTCH SHatiHT8JI:&HOe · BpeMH. Ilpll npoBe.n;elmll \PliSH'!6CKHX 3KCITepllM8HTOB 
ID.188TCH n;eJIHii pH,II; sa,n;ati, B KOTOPHX TPe6yeTCH ocymecTBJIHT:& TOJI:&KO 
6HCTPHfi C6op perHCTPIIPY8MOii HHqlOpMB.Il;lm 6es ynpa.BJI8Hl1H OT :3B.i SKCne-. 
pliMeHTaJJJ,HHM o6opy,n;oBaiDieM. B TaKIIX CJIY"'MX n;eJiecoo6pasHo o6pa6oTKY 
nocTYITHBnmx ciirHaJioB L , BHpa6oTKY Ha ee ocHoBe onpe.n;eJieHHoii npo
rpaMMI:l onpoca 6JioKOB xapxaca 11 ee BHnoJIHeiDie BOSJIOJmT!> Ha rumapaT
HHe cpe,D;CTBa 11 paSMeCTHT!> :11X B xapxace, a 3IJd HCITOJI:&SOBaT:& TOJI:&KO 
,Il;.JIH np11eMa li HaKOnJI8HliH ITOCTyJiaiall8R liS KapKaca Iml>O];I.Iarom. JIICXO,Il;H 
11s STl!X coo6paJKeimlt, HaMH, 6WJ co~ cneiJ;HaJIHseyoBaHHH:Ii KOHTPOJDiep 
. c W1txceyo:eaHHW.m: nporpru~ I • 2 , .. mmoJIHmllllrlt TOJI:&KO onepa.D;HD tiTe
HHH. KoHTpoJDiep npOliSBO,Il;RT noCJie,D;OBaTeJI:&HOe tiTeiDie HHilloPMRrom C llC
ITOJI:&SOBalmeM qJymtmm F'(Q) CO. BCeX 6JrOKOB Kapxaca. Ero paCSoTa HatiH
HaeTCH IIPl1 nocTYnJiemm cln'HaJia sanpoca L 23. HsMeHeHHe a:a;peca Bo -· . - . - .. · ' 

Bper~ tiTeHHH MaCCHBa np0118BO,Il;llTCH B COOTB8TCTBHll C ~ ITOCJie-
,Il;OBaTeJI:&HOrO CKaiDIPOBaiDIH a:a;pecoB ACA. 

Ha OCHOBe KOHTpoJDiepa JI8rKO COS~T:& C11CTeMH, B KOTOpl:lX no 
e.n;RHOMY CHrHa.iJy L TPe6yeTc.a: ocymecTBJIHT:& CtiHTHBaiDie HHq>o];l.larom 
ITOCJI8,Il;OBaTeJI:&HO CO.BCeX 6JIOKOB, HaxO~CH B Kapxace 1 RaK, Hanpli

Mep,···aTO HMeeT M6CTO B CTreTH~ii CliCTeMef31, r,n;e BCe 6JIOKH pa60Ta:KJT 
B ~e ACA. O.n;Kaxo B HeKOTOPJ:lX axcnepltMeHT.aX Heo6xo.n;HMo TaKEe npo
Bo,Il;RT:o CtiHTHBEume C Tex :HJm lmHX rpyliii :HJm OT,iiem.mot 6JIOKOB B Rap1t8.

ce B srumcmocm 'aT no'cTYIIHBnmx cm'HaJioB sB.npoca . L • KpoMe Taro, 
B xal?xace MOryT HaxO,Il;RT!>CH 6JIOim, ,Il;.JIH KOTOpwt Heo6XO,Il;HMO .MHoro- . 
ltpaTHOe o6~e:Hne no o,n;HoMY a:a;pecy. (mcO,D;HHe perHCTill:l, 6yqlepHHe Ba

KOimTeJI:&HHe YCTPOficTBa H T~.n;.) • .lln:R: pe'e~ aTHX sa,n;a.ti 6WI paspa-
6oTaH cneiJ.mm;HH:Ii rpef!:.n;ep. Clti'HaJIOB L 4 • 5 , :mm~ HeKoTop!Ie 
~ nporpa.MMHoro ycTpo:licTBa. Ha pl!C. I npe,n;cTaBJieH aJirOpltTM 
COBM8CTHO:Ii pa60TH KOHTPOJDiepa . C W1tKC~OBaHHI:lMlt npo~ 11 rpeil-

3 



.nepa CJ!I'HaJIOB L .Ha me oCHoBe MoryT 6uT:& cos,naHH rn6KIIe cucTeMII ;IJ.JIH. 

ctlliTI:UlaHIDI pasmfliHl!X MacmmoB m@opr.anrm c pa3H!1X rpynn 6JIOKOB. Ta- -

Rile ClJ?Ter MOryT COCTOflT:& RaK H3 O,IJ;HOrO, TaR 1! 1!3 HeCKOJl:&KHX I\.8.?

KaCOB" l+S • Ilpe~rrOJKeHHafi oprammanrm r.IHoroKapKaCHilX CI!CTer.t· OCHOBaHa 
HE. TOM I!piiHniiTie, 'ITO CB.!I3I> C ffiJJ I!p01!3BO,IJ;IITC!I TOJJ:&KO '!epe3 O,IJ;IIH 
(cTapnm:ii) r:apKac, c KOTopm.f coe,IJ;IfHeim 'ocTaJJ:&HHe KapKacu, lrrpalJllliie 

;IJ.JIH. Hero poJJ:& ycTpoficTB, Tpe6yromux mroroKpa THoro o6pamemm no o.n;Ho
MY a.npecy. B :Ka::""J{OU I\apKaCe ,IJ;OJJY.\lrH HE.XO,IJ;l!TI>C!I · IWHTPOJIJiep II rpeli,nep 
CIIrHaJIOB L • ,1Jjur CB!!3II Mell\,!Jy Kapi.a.cru.m ucnOJJ:&3yeTC!! BXO,IJ;HO:fi periiCTP, 
pa6oTarommi: B pemn.m r.nroroKpaTHoro· o6pamemm no o,IJ;HoMy a.npecy ULS. 
lJTemre m@opr.anrm nponsBo,IJ;IITCII, Ha'!HHE.II c r.L.ira.n;mero KapKaca 11 KOH'!a!I 
CTapmrm. CurHaJiu L ,noJDKHI:l no!IBJI!ITI>C!I B TaKOM JKe nop;mKe IIJIII o.nHoBpe
MeHHo. CIICTeMa, COCTOJilllE.!I II3 HeCKOJJ:&IaiX !'.E. pita COB, MOJKeT lll.!eTI> TiapaJI

.JieJJ:&Hyro IL.'lli noCJie.nomTeJJ:&Hyro oprammanrno. ITo 6HCTPo.neficTBino o6e 
Cl!CTe1.IH rrpii6JIJI3IITeJJ:&HO O,IJ;lllffiKOBH, HO noc.rre,IJ;OBa TeJJ:&Ha!I CIICTeUa He 
l!l.teeT orpami'!eiDL'I HE. '!1ICJIO no)J;KJIIOtiaeUWC I\ap!iaCOB~ B TO BpeMJI 1\a.K B 
napaJIJie.ThHOil CIICTeMe '!IICJIO nO,IJ;K.liO'!aer.!llX 1\.a.pKaCOB OrpaHII'!IIDaeTC.!I 
BOSMOJ:tnocTm.m rpefi,n;epa CI!I'HaJioB L u He MoT.{eT 6uTI> 6oJJ:&me '!eTilpi:ix. 

IIpe,ItJIOZ<eHlille cnoco6u opr?IDISaUim CIICTeu nosBOJIRIOT pemaT:r. mupo
rolli Iq)yr Sa,na'l, CB!!SaHH!lX C noCTaHOBIWH qiUSir<IeCiaiX 3KCnepiU.!eHTOB, 
TPe6YlOJl1IIX O,IJ;HOCTOPOHiteii: nepe,rr.a'III ,JJ.aHHUX. IlpU 3TOM COS,JJ.aHHUe CUCTe
Mil · no cpanHemno co cTaH,JJ.apTHofr BeTBeBo:li co.nep;KaT 6oJiee rrpocToe 
o6opy,noBaiDre, Tpe6~T 6oJiee rrpocToro rrporpar.~wtoro o6ecne'!emm u 
yCKopmoT o6MeH r.accUBar.m mu~opr.anrm. 

Ha OCHOBe 3TIIX rrp~OB l.!OmiO COS,JJ.aBaTI> li CUCTeMbl C rrpm.teHe
HUeM 6JIOKOB, Tpe6yromux ~BJieHU!I OT 3H~I. B 3TOM CJJy'Iae BCe OHU llO
MemarOTCJI B cTapmuii rmpKac77 I, ynpaBMeMIDi: YHl!BePCaJJ:&HuM KOHTpOJIJie
poM (puc. 2) .:EiJioKII ;IJ.JIH. o,IJ;HocTopoHHeii nepe,na'll! KHqiopMall;lm pacnoJiarruoT
C!! B MJra,nuniX KapKacax, KOTOpue ynpa.BJIRIOTC!I KOHTPOJIJiepru.m C qi~ceyo-

. BaHHI1M1I rrporpruvrr,aMu. 

,UJ:ur opraHUsau;nu a.BToHor,nmx: CIICTeM (6es IIC~OJJ:&SOBaiDI!I 313M) Hru.m 
6I1JIJI paspa60TaHH 6JIOKII CBJI31! (UHTepqieiicu/8+I0 , KOTOpue npl! 'coB
MeCTHOfi pa6oTe C KOHTPOJIJiepoM C qil!KceyoBaHHID.m nporpaMM&lli ll03BOJI!I
IOT BUBO,IJ;IITI> ~pMai~IIO HE. 0611tile ,IJ;JI!I KapKaca BHeiiiiD!e YCTpOfiCTBa -
rqone'!aTruolltilii MeXaHl!SM Ir Ullll>POBOit liii,I(lll{a.TOp HE. rasopa3pa,n;HHX JJa.M

nax. llliTepqie:Hcu ocymecTBJIJJIOT npueM m@op.anrm us KOHTPOJIJiepa, ee 
npeo6pa30BaHUe l! nepe,JJ.a'!J:Y B BWCO,IJ;Hoe YCTPO:il:CTBO, a TaKllte BUpa60Ticy' 
YTipaBJIIIIOmux: CIIrHa.JIOB ,IJ;JI!I C:IIHXpOHU3~ pa60TI1. EJ:rOKl! CB!I311 liMeiOT 
O,IJ;IIIffiKOBYJO CTJ!YKTYPY 11 pa3JIJI'lE.IOTC!I B OCHOBHOM TOJJ:&KO Cl!I'Ha.JiaMll 
ynpaBJiemm, KOTOpw.nl 6JIOK o6MeiDIBa.eTC!I 'C KOHKp6TimM BHeiiiHliM YCT
poitCTBOM. ~pMai~, no,JJ.aBaeMaJI B l!HTepqiefiC,MOJKeT 6HTI> npe,IJ;CTaBJie-
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PB:c. I. EJ:roK-6XeMa IIporpl.MMH COBM6CTHOfi pa60TU KOHTPOJIJI8pa 
C qiliKCHpoBammMll nporp8MM8Ml'l: .11 rpe:il:.nepi Clii'BE.JIOB l. 
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11 HA11KAUIHI 

I r-1 
PEr. C4ET4MKM SYCI>EPH, 6AOK rPEHA. KOHTP. 

KOHCT. HAKOn~ CBR3K cMrH.L C <llMKC. 
TEl'\ b) OPOfP. 

I t 

II 
BxoAH. PErHCTPbl nPE06PA30BAT. rPEHA KOHTP. 

AMOAMTYAA-KOA CMrH.l C <tlMKC. 
nPOrP. 2 

.. 
f I 

BXOAH. 8XOAH. BbtXOAH. YnPABA. ~HTEP<!J. YHI-IBEPC. 

PErMCTP PErMCTP PEfHCTPbl Aont4. K BHEWH. kOHTPOAA 
61\0KW ~CTP-BAM 3 

C-~ I t_ 
K 3 8 M 

PHe. 2. IIpuMep TP(:iXEapmeHofr eueTeMJ¥. 

Ha B pa::moit !Popue: B ~Olf'IHOM, ~owrno-.n;eeSITwrnOM KO,IJ;aX lLJill B IDI,Ite 
A,B·IOe, r.n;e A,B H C- .n;eeSI~e ~PI¥· KpoMe Toro, 6~oKII, c'KoTo
pwc noeTYJI8eT mr({lop.r.art~I.II, MOryT .lll.teri, p88HOe 'Il!MO pasp~OB: 32, !6 
lL7Ill 8. Bo Beex :C:QITAIU>ecWc, OTHOC.fllltmCCH K O.n;HOH H TOH lite CTamnm, HH
WoPMa.UliJI .n;o~ 6un, npe.n;cTaBJ.IeHa O.n;mmKOBl1M o6pasoM. IIpe.n;cTaBJ.Ie.HHe 
HHtPoPtamm BO BHennmx ye'rpOirCTBaX IJpOH~lBO,II;UTCH. B M6.IJYlO!l16H <i?OPJe: 
~ paspsma OTBO,IJ;SITeSI ,ItliH HOMepa CTrutmiii 1 ~ - ,ItliH no.n.a,Iijleca H I0 -
.ItiDI saperneTpHIJOBaiiHIDC .n;ammx, T.e. ncero wm ~oro a,IU:Jeca T}le6y-. 
eTCH· !4 .n;ec~ paspH,ItoB. KoHTIJOJIJiep .n;onycmeT o.n;HoBpeMeHHoe co
e.n;IIHe.HHe C :3Ifd H 6~0KOM CBJUIII. B 3TOM c.nyqae Ha BpeMR: 06MeHB. HHtPop
Mai.l;Heit ttell\IIY RapRaeOM H filM pa6oTa 6~0Ka CBHSH npeltpalllaeTCSI. 

B KO~e r~U npHBO,II;UTCR O~eHKa Ha.n;SlltHOeTH CRCTeM Ha OCHOBe 
KOH'rpOJIJiepa C tPHKCHIJOBaHHUMH nporpa.MMa.Mii.· ,UliJI CHCTeMU, BltJilO'mBl.lle:ll 
RllPRaC C BeH~TOpoM, KOH'rpOJIJiep, rpefr.n;ep C~OB 1: li 23 ."ycpe.n;-
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neHHUX" ucno.mmTe.7li>HWC MO.n;yJIII, o~eHO'I!Ha.H Be.J!H'IID!a cpe.n;Hero npeuemr 
6eSOTRa8HOfr pa6oTJ¥ COCT~eT OKO~O I03~e. 

B TJ)eTJ.efr rme paeeMaTIJHBaiOTeH ycTpoiieTBa .ItiDI npe~puTe.7li>Ho
ro HaKoMemm .n;ammx, noeTYJIB.IOOtHX aT BHemmrx npn6opon, c noMe.IJYIO
IJleii nepe.n;a.tzeii o6pasoBaHHoro I.aeeHBa. B MarHeTpaJJI, mpmca ~ a Ta.EJKe 
onneNBaeTeSI J.moroKaHa.7li>H!¥fi aJ.m.miTY.n;ffizll aHa.JmsaTop B CTa.H.n;a.pTe .KAMAK. 

IIpHBo.n;srreH KpaTKIIe xapaKTeimeTI!KII u np:mnnm pa6oru jla.spa6omii-
7M Ha'onnTe.7li>HWC YCTPOiieT:ri c noMe.n;ona.Te.7li>Hoii· sa.rmeJJIO lmtPoP•r.amm 10 

• II. , KOTopue pa~TCH er.mocTbro naMHTH, 6uc'rpO.n;eilcTmreu n 
noT}le6JIIIe.Moii MOII1HOCTJ.IO. Bee yeT}loiieTB:i Buno~enu no o.n;Hoii' ~oit-exe
Me. 0eo6eHHoen,ro eXeMU SIBJIHeTeSI BOSMomiOeTJ. nootzepe.n;Hoii: pa6oru ~yx 
HaKOlll!TeJJI,HWC ye'rpOiieTB e O,II;IillM BHeiiiiDIM npn6opou, e KOTOpUM o6a.· ~O
Ra .n;o.7IlliHII coe,II;liHHTI.CH nesamrem.m. 

Ha.KonnTe.7JI>nue yeT}loiieTna '60.7li>mofi er.moeTH nru.nr 6~o pemeHo llli
noJIHJIT:& B Bli,Ite ~yx oT.n;e.7li>HWC 6~oKoB. O.n;IIH ns mrx eo.n;e:p:ntT irnTer
p!lJJI,nue exeMu rraMHTll II Heo6xo.n;mme .ItiDI ux pa6oru cxe1.1u ynpaBJ:IeiDIJI • 
BTopofi opra.IDisyeT peJi'J!Mll pa60TU naMH.TII, ee CBH31J C l.IarHeTp!lJJI,IO 
Ka.pita.ca H ,IJJlY'I'm.m 6~oKa.MH. 06a ~om coe,II;liHH!OTCH uez.ny co6ofl tzepes 
pas!:>eMu Ha nepe.n;HHX nane~. llpHBo.imTCH onncamte na6opa MOKOB, co
.n;e:pml.~Jlero ymmepcam,HYIO IraJ.tJITlJ Ha ·1K MoB n pasJlHtiHlle ycT}loiicTBa 
ynpaBJ:IeiDIJI K Hefi/!2/, KOTOpl:le nOSBOJIJIIOT nOJIY'IaTx. Me~e pemn,m 
pa6oru llru.urTII: noMe.n;ona Te.Ji:I,HYIO sa.rmc:r, , . IIHKpeMeHTHYIO . samtc:&, Ilp01I3-
B0.7JI>HUU .n;oczyn It nru.urTII~ · 

Ha. 6a.se Yinniepcam,Hoii mlr.urTII, pa6oTa.meii B HHKpeMeHTHOM_peJRmte, 
H KOHTIJ0.1I.71epa c tPIIKCHIJOBa.HHW.m nporpar.n.r.a~.m 6~ cos,nim ru.m.mrTY.n;Hl¥ii 
a.HMHsa Top na j09J · Ka.HaJron, · KOTopm1 rio~oen,ro pasMeniieTCH · B Ka.pKa.ce 
KAUAK (puc~ 3) I2 • KpoMe YRll3aHHUX ~OKOB B COCTaB aHa.JmsaTo:pa BXO
,ItliT: ~oro-UlJilipOBOH 'npeo6pa30BaTe.7JI>, mt~e:ptPeirc· rpruJ.iift£ecK~ro ,IJ;l!Q- . 

Mes!, ~OK ynpaBJ:IeintH pemmm pa6oru aHa.JmSaTopa: Bee ~OKII sa 
HCKJl!OtzeHIIeM KOH'rpOJIJiepa. ·~ IIMeiOT e.n;IIHwrnyiO IlllipHHY. AHa..m!sa TOp m.teeT 
Me.n;yrollllie pelltliMU pa6oTI¥: ·.· ira.KoiiJieHIIe HH!I>oP·Ia.tim ~ Ha~eHIIe HB.KoMeH
Hoii HHtPop.mt~mo HaKOMeHIIe nOeTYJUUO!!lefi in$>p,'J8mm O.n;HOBpeMeHHO C 
Ha6.mo.n;eHIIeM, BUBO,II; HaKOMeHHofr ~p&iUlm B 3~ m Ha, BHenmee ycT
pofrCTBO. YCTaHOBRa pelitliMoB pa6oru aHa.JmSaTopa ocYulecTnmreTcR Bpytz
HYIO· ,UJIJI oTo6pallteiDIJI ~p.mom MOllteT ucno.nnonan,c~ ~o:ll ocmtJIJror-, ·. 
pa~P, IIMeJallllli :sxo.n;u no oc.RM X u· Y • AHam!saTop y.n;o6en .ItiDI iipone.n;e- · 
!ntH O.n;HOM6pHWC HSMepeHm1, Kor.n;a. o6pa60TRa HaKOM6HHOU HHtPoP'&lUlm BU
n~eTeSI na SIJ.f. OH nPoCT B sKeiiJJYaTB.rtlm, IIMeeT Cpu3.HHT6Jlr;no HHsrcyro 
CTOIIMOCTJ., a a.mrapa~ :p~~ :p~ HB.6.mo.n;eintH n:p!lltTHtzeeKU He 
YMeHJJmaeT CKopoeTH HaKOMeiDIJI npli liX O,II;HOBpeMeHHOM IIpOBe.n;emm. 
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Puc. 3. AMltJniTY.IJ;Emil: aHaJmSaTOp .Ha 4096 RaHaJIOB B 
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~ npoBepKR HaKOnHTe~HUX ycTpoficTB paspa6oTanu nporpal~ti, 
HamiCamme i;rur Mmq>o-SW. IlporpailMI:l nosBOJIRIOT od.HapyJKUBaTI> .He .• T~
KO HeHCnpaBHHe pas~ B Jl"lleih<ax naMsrTR, HO H Ol!ll16KR, ~BSJ:SaHHHe C · 
saM!iKaHHeM a,zwec.HHX lllliH. 

B rJiaBe IY onncimaeTcsr amrapazypa ,n;Jisr C"lHTimaHHSI :nJIIDo~ c 
IICKpOBHX KaMep c' ~eppHTOBHMH M8Tp~llili 0 npOITOp!tiiO~HHX .KaMep. •· 
JP.OCMOTPeHH HeKOTopue HS oymeo~ cnoco6oB opraaHS~ YOT-. 
poficTB O'tlliTHBaHWI. IlpmlO,ItiiTCSI 6JIOK.:.OXeMU, OnHcaHliSI H · BpeMeHHHe na
paMeTpu paspa6oTamwx !!&m ycTpofiCTB. oim ocymeCTBJI.mOT no6.ne~oBa-

. Te~Hllfi 'oxipoc ·.~. oo,tieplKalltlDC no 32 sanOMliHai<lllHX aJieMeHTa· KaMep, 
ITOHCK, KO.JOOlOBaHIIS li riepe~tJY B 9W HOMepoB_ TeX liS Wtx:, . KOTOPu~ OQ
.l(epxtaT "I1~. B c.nyqae cpa6a~'oT.:O.l(!!Ofi HCiql1l HeCKOOIDct coce.l(
IDIX aJIElMeHTOB B :3R1 nepe.n;aeTCSI HOMep' TO~KO O.ItHOro HS roDe n' "lHCJIO 
OC~HHX~ 8TO ITOSBOJisreT OO:KpaTRTI> 06IIlee BpeMsr. nepe,IT,a'tlli ImlPOP,m:(m! 
B :3II.f n YMeHI>IIIliTI> o6'LeM saH:IlMI:iwiofi naMsrTII. 06IIlee "lHCJIO. npoBOJIOlieK 
B CHCTeMe MoxeT .l(OCTIIraTI> 32?68. . . . 

IlepBlOOI 6wm COS,J:!aHH YCTpoil:CTBa .Ha OCHOB8 pernCTpa 0 npin.um • . 
BH60poM :nJIIDo~I3/. lis BliX O.l(HO peaJIIISOBBHO .Ha C~pTHHX Jl"lleil:
KaX :3II.f ESCM-4, .l(llYI'Oe - .Ha IIHTe~HHX . oxeMaX •. IloiiCK cpa6oTaBl!ll1X 
paspR.l(oB BHYTPII perncTpa ocymecTBJISJ:eTcsr c nOMOillDIO CRI'H8.1la OI:ipoca, . . 
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KOTOpiD1 tJ:epe3 .CXe!.ru. nporryCKainiJI, CBsrsamrue C COOTBeTCTBJ'IOI!lll!.III :pa3-
P,ff,I~8MII, w.sy npoxo.IniT B rrep.Buii 113 :pasp.!l;I(oB, Ha.Xo.l(flll!liXcsr :S coci'osr.:.: 
mm "I"/ • B/. Hs ycTpoiicTBa · clJ:l!TllBaimsr iiouep cpa6oTaBI!lero sanor.m:.. 
HalOIIlero aJieueHTa nepe.n;aeTcsr B 8Hd IB- pa3JlR.l(Il!iM CJIOBOM. lis mrx I5 
:pa3p.!l;I(OB OTBO.l(SJ:TCSI .l(J!SI' 3aiiiiCII B .l(BOli'l!IO!.l KO.l(e C06CTBeHHO HOl.!e:pa 3U
llOl.mHa.IOIJlero aJieMeHTa, .l(Ba - ,n;Jisr tJ:IICJia coce.l(IrnX c:pa6oTaB!lliiX a.::rer.ieH- ) 
TOB ,n O.l(liH :pa3p.!l;I( ncno~syeTcsr .n.'Iir :pas.l(eJieHrui co6uTIIfr. B ycTpoiicTlia.x 
C'IIITliBaHIIJI · npe.ZJYCMOTpeHI:I :pa3JIIIli.HHe peJJOO:ru npoBepF.II, IT03B0•1!'ll0Ill1Ie 
ocymecTBJISITI> KOHTpO.'I!. KaK OT.l(~HO C&IOrO YCTpOHCTBa, TaR II COBUeCT-
HO C 3anOMlllUllOlltiD.lli 3J!eMeHTru,nr Kar.tep. , 

:(CTpOllCTBa C"lHTI:IBaHIDI CJ!e.l(y!OIIlero llOKOJ!ewsr BUIIOJIHeiru B, CT~p
Te KAUAK, ,.Ha ocHoB~ C.l(BIII'OBoro perncTpa/I5+I? • Om! OTJIIItiEuoTcsr He- · 
6~l!ll1Mli pa3Me:pru.m, BHCOKOfi Ha.l(e1KHOCTI>IO, ImSKOii CTOHMOCTEIO 1I ITOTP,e6-
JisreMOH MOIIlHOCTEIO. JfHI!Jopr~sr nepe,n;aeTCSI B 8BA I6- pa3Pff.l(Ii!.IMH CJIO
BaMH, B KOTOPHX IISITI> pa3pR.l(OB 1ICII0~3YIOTCSI .l(J!SI. HOMepa cpa6oT8.J3I!lero 
3J!eMeHT8 B rpymie, 8 pa3p!I.l(OB - .l(Jisr HOI.! epa rpyiiilH . H 3 :pa3p.!l;I(a ...;. .l(Jisr 

"lHCJia COCe.l(IillX cpa60T8Blm!X 38ITOMllHa!OII!IIX 3J!eMeHTOB~ Ilepe,n;atra l!HiJlopl.la
~ C citcTeMH _Kar.tep ocymeCTBJ:rJieTCSI cepiDlWI, B Ka.IQJ;Oii' liS. KOTOpuX HO
Me:pa · npOBOJ!OlieK MOryT· MeHSITI>CSI OT 0 .1(0 8I9I. HoMep cepiiH B :3Ifd He 
nepe,n;aeTcsr, a cep.mr pas.l(eJi.moTcsr cne~ffi.7r:&H!:lM CJIOBOM. . 

B .yCTpOllCTBaX npe,nyCMOTpe.Ha B03MOJCIIOCTI> Bl:lBO.l(a m$p,iaUIDt He 
T~KO .liepe3 Marne~ KapKaca, a H tJ:epes pa3ie~t .Ha nepe.l(Hefi na!Ie
JIII, liTO ITOSBOJisreT liCIT0~30BaTI> ,ll;JISI .Ha.KOITJ!Ellmsr In$Jp!•181Ullt 6~epeyiD 
naMsrTI> H TeM ca.MHM YMeHbimiTI> MepTBoe BpeMSI · Cl!CTeMli C"lHTHBaHrui. 

TJiaBa Y noCBJlllle.Ha npnMeHemm paspa6oTaHHofi artnapaTYIJ!:l B 'cos
.n;aHHHX c YliBCTReM aBTopa ycTaHOBKaX ,n;Jisr aKcnepm.teHTOB, npoBO.l(IIMUX 
.Ha CliHXpO~OTpoHe Ol'illH .li 'CliHXpOTpoHe J~B8. 

I. ·licCJie.l(OBaHIIe np;:lM!:lX .!l;I(epH!:IX peaRIJ;l!ii llO.l( .itefiCTBlieM 6HCTpHX 
npOTOHOB. U~IO SKCITepmaeHTOB SIBJisreTCSI .. H3YtJ:eHHe pe~ nU6~ 
npoToHHHX. nap li3 Jiei'KllX · .!l;I(ep. ·npoTom:U.ni c 3Heprnefi 640 !JsB B. YCJIClBH.::. 
.RX BHCOKofi. nepe.n;a'tlli mmy~ca:npoTomtofi nape. Bu.rceJieHIIe sTofr pea~m, 
li.llYlllefi c 1.wrofi BepomHOCTI>IO, .Ha <!JoHe ·PH.n:a ~TekciiBHl:IX nponeccoB Tpe.::.; 
6yeT O.l(HOBpeMeHHOii perHCTIJ!l.UIDI TpeX O!:lCTpmc npOTC:>HOB B KOHet.llioM coc
TOSIHmi Perutnmi· ~ sToro npnMeWci> ·· Tpii TeJiecKona ns cnmr~-; · 
oHHUX II llepeHKoBciWX. clleT"lHKoli'I8 • · Bc10 llJ$>]:lMaumo,· nocTYJl8IOilzyiO u3 
SKCIIepmJeHT~HOll yCTaHOBrol, MOJlt!IO pa3.l(eJiliTI> JL9. .l(Be rpyirmz. K neP:,. 
Bofi 1!3 BliX OTHOCSITCSI a!JIIJiliTY.l(HI:le H BpeMeHHHe HSMepeHrui, KOTOJlHS pe~ 
I'liCTpl!poBaJmCI> noCJie KaE,ItOro nocory!mBmero C06!:lTliSI~·Ko BTOpoff rpyilll~ 
OTHOCHTCSI HSMepeHIIe "lHCJia m.my~COB .Ha BHXO.l(e OT.l(~l!HX. ySJIOB 3KCll€
pHMeHT~HOil: amrapaTYPH. PerncTpanrui aTofi ~PolaUIDI npon3BO.l(liJlaC:t. · 
HHTerpa.;u,Ho .l(Jisr onpe.l(eJieHHciro "lHCJia co6HTHfi MII ,n;Jisr ycTaHbBJieHHofi 
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SI<CII03m:t'lill:. K STOii iKe rpyiiiie OTHOCJITCJI li . CJJyl4eeiHrui I!Hfjopr.an;IDI, yc

Ta!IaB.:rnrnael.!aJI SI<CIIepiJ:UeHTaTOIJOM, B COCTaD II3MepliT8.lffiHOii: n CTieTHOli 

arrnapaTYIJII sKcrrepiiMeHTa nxo~IJIJI ,ru3a Kapi:aca B CTaH,ITFtpTe KAl.JAK 11 

ycTIJOilCTBO .n;.ru:r UHorouepHoro mra.mma, BmiO.'IHeHHoe B BII.D;e oT,neJibHoro 

npueiopa. B nepnou KapKace HaXO.nJITCJI: It3I.IepnT8Jib r.nmpoceicyH.D;HHX Im

TepBa.JIOB BIJe!:Iemi )J,7lfi onpe,neJ.Iemm: llliTepro.Jia BpeU8HII l.!ElZ\l!Y Clll!XpOU!.I

rry.'II>COI,I YCKOIJUTeJ.IJI It npliXO.I{OM 3aperiiCTIJliiJOBaiiHOro COCiJITIUI, IIeCKO.lffi

KO C'ie T'i!IKOD C l.!aKCIIMa..lffiiiOii tiaCTOTOll. CTIC Ta 150 J.I['U li 25 l;['u )J,7lfi pe
riiCT!)aU[ITI TIUC.1a IIOCTYJIDIOIIll!X I1I.myJibCOB 1 peritCTIJII KOHCTaiiT )J,7lfi 3aH8-

cemm c.ny;;;eeinoii Imqiopuauuu, ctieT'ilm-TaiiMep )J,7lfi sa,rr,anrur sKcnosuurm. 

Bo BTOIJO!.I KaiJI\.IlCe HaXO,nJITCJI BXO.I{HIIe perilCTIJII )J,7lfi npneua Jmqiopr.!llUlin 

c YCTIJOilCTBa J.morouepnoro aHa.<nrsa n ns nepnoro KapKaca. IloiJH,IJ:OI< pa- · 

60TH CIICTel.lli onpe,ne..'I.IIeTC.II C IIOMOI$1:> HaXO~!XCJI :S oeiOirx KapKacax 

rpeii,n;epon mirira.rron L n KOHTpoJIJiepon c filrmClliJOBaHIIIImi nporpaMJ.ru.nr 

n sanucnuo.cTn OT n'oCTYIDlBl!lliX cnriraJioB L • Ilepe.natro. Imqiopr.1all;lm B 

3BM ocYJI1eCTB.JIJie~cn Tiepes Ciyqiepuoe HaKOIDITCJibHOe ycTIJQliCTBO. 

2. HcCJie.nonamre ueynpyrzrx nsam.m.neflcTnm1 tro.C'I'IlU mcorarx ::mep

rurr: 3KcnepuMeHTU npoBO~LJIIIC:b Ha MarHHTHOM IICI\IJOBOU CU8I\TIJOMeTIJe 

omm, ycTaHOB.Jl8HHOU Ha KairaJie 413 npoTOHHoro CliHXIJOTIJuHa J1il>B3. B coc

TaD CII8KTIJOM8Tpa BXO~!Jla CIICTel•la U3 I0 npOBOJIO'iiiiiX llCKJ:lOBIIX. KaMep C 

perncTpaurieii Inrqiopr,Jaurm IIa fileppnToBJIX KOJibupx. I\auepu ncnOJi&soBa.JIIIc:& 

)J,7lfi onpe,neJiemm OTHOCUT8.'IbHOrO OTI\JIOHeHII;ff BeJIII'ilnni In,myJII>ca rry'iRO:BOfi 

tro.CTIIUhl oT ero cpe.nuero. 3IIaTiemm II onpe,neJiemm reoMeTIJII'iecrarx uapa.,; · 

M8TIJOB BXO,I(a tiaCTJIUhl B MUI!I8H:b CII8KTIJOM8T!Ja. 

~~!epa COCTOl!T II3 ,nnyx SJI8KTIJO.I{OB, oeipaSOBaiiHilX 256 npoBOJIO'i:Ka;.. 

r.n/19 • lliar M~ npoBoJIO'll{ID.m-1 tiu. IIpoBoJio'i!a! oeioiiX sJieKTIJQ.non . 

BSaJI!.IHO nepneH,ItUKyJIJIIlHII .niJYr .npyry, fuCCTO.IIHl!e MeJli,Izy' SJI8KTIJO.IfPMII . B 

paeiotiefi OCiJJaCTII paBHO 8 MM. Ka.l;;,n;Hit HS. SJieKTIJO.I{OB IIO.I{COe~eH K MaT

puue c fileppnTolim.m xo.niu;a.MJI, pasr.re!lleHHI:lMn IIa cauoii: KaMepe. IloCJie us-- -./ . 
roToB.JieHIDI xaMepu Ciwm nciii:lTaHJI Ha IIY'ii<e sap.fljlteHHJIX tro.CTJIU,Bime,neH-

HOM liS /~II,llK..'!OTIJOHa 0Hffi1 C U8JibiO IISY'i8HRII liX HeKO'.!:Op!IX xapru<Te
IJIICTI!K' 20/ • 

llllqJOp!.IaUIIH C CIICT8Mll KaMep Bl1BO~C:b C UOMOill!>IO YCTIJOHCTBa. C"'E:

Tl1BaHim Ha OCHOBe periiCTIJa C np.m.~I BJICiOpoM mrti>op.!aU[I1I 1 BIIIIOJIH8HHOrO 

B Mexamt'ieCKOM CTaH,ItapTe "Blmnm"/13/, ,1Ji:unme 0 HOMepax CpaeiOTaDI!Il!X 

IlPOBOJIOTiex irepe,I(a.Ba.Jliic:r, B ~ 16-paspSJ;IJ;HID.m CJIOBaMII. Cnm:r, ycTpofiCT

na C'iiiT11BaHim c 3Bd OCYJI18CTBJIH.JiaC:b Tiepes IJiiErc B CTaH,ITFtpTe KAMAK, . 
B cocTan ROToporo meo~ nxo,nuo:ii perncTlf .L . II KOHTIJOJIJiep c · ~cJI
po'B8.HHHMII nporpat~ J./ • IlpiiBO.I{JITCJI H8KOTOp!l8 llOJIY'i8HH!Ie SKCnepn- . 

· MeHTaJ!bHIIe peeyJibTaTH: pacnpe,neJieHJie tro.CTn'U B rry'iRe no mmyJII>caM, 
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pacnpe,neJieHJie 'iJICJia COC8.I{HUX KOJI8Il; 1 rt8IJe!.Iarm!'i8HHIIX TOKOM O,nHOH l!CK

pu, OTI\JIOH8IDt!I l!Clq) OT BOCCTaHOB.Jl8HHOll TpaeKTOIJIUI U T. ,n. 

3. HCIWTaHIIJI U[IJIJIH,IIJlU'i8Ciarx !JPOIIOIJU[IOHaJibHIIX l{ID.!Cp 1.Ial'HliTHOro 

cneKTIJQMeTpa APEC. CneKTIJQI.IeTIJ npe~sHaTieH )J,7lfi npone.nemm ll!lipOKoii 

nporpaMMJI JICCJie,nonamlli • Ha peKOHCTIJYllpoBaHHOM CliHXpOU[IKJIOTpoHe OlL'lH. 

,lJ,rur liCIWTaHIDI npOIIOIJUIIOHaJ!b!IllX l{ID.1ep II SJI8KTIJOHIIrai C'iiiTHBaiDI.fi CiWia 

COS,I(a.Ha YCTaHOBKa Ha Ciase 3Hf ~6000/2I/, IIOSBo.ninrutasr npOBO.niiTI> nPo
Bepey Bcero KOMII.1I8Kca annapaTYp!l B KOHtlllll'ypaurm, KOTOpa.!I Ciy,neT llM8T:b 

M8CTO B peaJ!bHOM SKCIIepl!MeiiTe. MexamN8CKaJI CliCTeMa YCTaHOBKII IIOSBQ

JIJI8T liCIII:lTHBaT:b KaM8p!l .niiffi,IeTpoM .1{0 500 MM U BHCOTOii ,no 600 MM. Ctnr

Tl1Bailli8 mrrpopr.laU[Ili C SaiiOI.nuraxJilliX SJI8M8HTOB KaMep OCYJI18CTBJI.R:8TCJI C 

llOMOill!>IO YCTIJOHCra Ha OCHOBe C.I{BIIrOBOrO perilCTIJa,, BUIIOJIH8HHOrO ll 
CTaH,UFtpTe KAMAW . 16/. OCipaeioTKa ,I(aHH!IX nponsBO.niiTCJI no Mepe JIX no

CTYIIJI8HIDI B 3lli. IlOCJie oeipaeiOTIW MOiKHO IIOJzytmT:b CJI8.IJYl(ley!O III!ii>Op!.Ia

UIIIO: sqxpeKTIIBHOCTI> perncTpaurm I{ID.!ep; 'iiiCJio cpaeiaT!l13aHIIli Ka.il\!\Oll npo
BOJIO'i!a! sa Bpez,m SKCII03IIU[III; 'iJICJIO sarryCKOB, B KOTOIJIIX He CiWIO Cpa

CiOTaBnniX IIIJOBOJIO'i8K IIJIJI cpaeiOTaJIO onpe,neJieHHOe liX 'il!CJIO; TIUCJIO COCi!l

Tilli, _B KOTOpux cpaeiOTMO O,nHOBpeMeimO onpe,neJieHHoe 'iliCJIO coce,nmrx 

np0BOJIO'i8K. 

Ha yCTaHOBKe Ciwm: npoBepeHJI BCa I{ID.!8p!l 1 II~llOJib3yer.rue B CU8KTIJG

M8Tpe. 

SAKJI!OllEHHE 

0CHOBHJie pesyJI:bTaTU paeiOTH Sa.KJIIO'iaiQTCSI B COS,l¥lffim SJieKTIJOHHOit 

annapaTYp!l )J,7lfi opraHIIsaurm cJicTeM CiUCTIJOit perncT!)aunn u oeipaeioTIGr 

MaCCIIBOB JIHqJOPf,!aU[lli 1 llOJIYTiae.Moit B 3KCIIepm,reHTax Ha YCKOIJl!T8JIJIX sapSI

>Jr.eHHJIX TiacTiri:J;. B xo.ne nunoJIHemm paeioTH Ciwm: pemeHII cJie.nyiOilliie sa.na-

'iii: 

I. CnCT811laTJISl!pOBaHJI TpeeiOBaHIISI It Ci!lCTIJO.I{8llCTBIIIO COBIJ81.l8HHIIX 

CJICT8M periiCT~ II oeipaeiOTim fiJIISII'i8CIWii ImqiO:pl.laUIIli 1 paCCMOTIJ8HII 

CIIOCOCill liX opraiiiiSauriJI U nyTII llOBI:li!I8HJUI sqxp8KTIIBHOCTII paeiOTH. 

2. Ilpe,nJIOJiteH II COS.I{aH KOHTIJOJIJI8p C fiJIIKCl!pOBaiiHW.m nporpru.~.rum, 

IIOSBOJIJIIOilliW npli COBM8CTHOii paeioTe CO CII8U[!a.JlliSI!pOBaHHI:lM rpeii,JJ;epoM 

CIIriraJIOB L nomciiTI> cxopocn oeir.teHa uaccliBallm mrti>opr.aurm, ynpoc:... 

TliT:b OCiO.IJY.I{OBaHIIe xax O,nHOKaiJKaCHJIX, TaR 11 MHOrOI\aiJKaCIIllX CliCT8M II 

nporpaMMHoe oeiecneTieHJie )J,7lfi paeioTH c Hmm. 

3. fuspaeiOTairu l!HTe!X»efiCH, IIOSBOJISIIOllt1I8 npii paeioTe C KOHTIJOJIJI8-

poM c ~ClliJOl3llHHW.m nporpaMMaMII cos.nanan aBTOHOMH!Ie cncTeMJI c BH-
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DO.D;OM m$>P·la.UIIIi[ Ha ~pon~"'aTamtee YCTIJOHCTllO U ~E.flpoDOll ID!,ll;HI\aTOp 
- . ~ '. l 

· Ha rasopas:PJmHHX Jial.max. 
4. Paapai:5oTru( HaCsop HaKOimTCJiblmX YCTIJOilCTll, npm.mHelme KOTO

pi:lX nOSDOJIR:CT yBC.Jlli'lmTll CKOpoCTI> pel'HC~m llli\POp.~ H ::l@leKTHl!-
HOCJTI, p:i60W 31M. . . - . . . 

5 •.. Gos.n;aH . al!TOHOMH1tii aMn.imTY.n;HHfi aHaJIIIsa TOP Ha · 4096 · Ka.Ha.J.IOD D 
CTaH,IJ,apTe KAMAl\, DMeKirU!tt HCCKOJibRO peiD!MOD p:i60TH H noSDOJimOIJUUI D!l
BO.n;I!Tll · HaKOil.Jiemzyio · m@op.muno Ha J:'ll1l!PII"'ecrorl1 .n;HCil.Jie:ii, B 31M ILlili Ha 

~pone"'aTamtee yeTpoiicTilo. · _., 
.S. Paspa6oTaHO. HCCKOJibKO TIDIOB YCTpoii:CTll C"'IiTHBaHHJI HHii>op,'!a.J.mii 

~ ncKpoBllX n nponop~oHaJibHUX EaMep, oTlletffiiOilli!X TPe6oBaHI!nM npoBo.n;H
Mux SKCnepln.iCHTOB. 

7 ." Ha OCHOBe p:iSp:i60TaHIIOit .annapaTYPU C Y"'aCTl!CM al!TOp:i COS,II,aH 
PJm YCTaHODOK .n;.JIJI . SKCnepm.mHTOB, npoBO.D;UMUX Ha CI!HXpO~OTpoHe owm 
ll CJiHxpOTpoHe J!j?B3 (r. GepnyxoB). " 
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