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Pa6oTa BUUOJIHeua B Jia6opaTOpBB BUCO][BX 011eprBi 
O&i.e,11.B11e1111oro BHCTBTyTa J1Aep11ux llccne,11.osa11ai. 

Hay'lllue py][OBOABTeJJB: 

J\OICTOp TCXHB'ICCJ:BX Hayi:, · IIIEJIAEB 
. CTapwni H&y'IHUi COTPYAHHJ: Uropb Ane11:c&11ApOBB'I 

. CMIIPHOB IC.&HABA&T cl>BOBICO-MaTeMaTB'ICCICHX 11ay1:, 
cTapwni 11ay'111ui coTPYAHHJ: BnTMBi AnaTOJibCBB'I 

Oc1>n~am,11ue onnonenTu: 

AOICTOp TCXHB'ICCICHX uay11:, 
np?«I>eccop 

CHIIAEB · 
Anei:cei IIEJCOJIBCBH'I 

, AOICTOp cl>BDBl:0:M1neM&TH'ICCJ:iix Hayi:, 
cT~pwni 11ay'111ui cOTPYAHBJC 

IIEIIIEXOHOB • 
BnaABMBp .. ,l{MBTpBCBB'I 

BCAYll\ee 11ay'IHO-BccneAOB8TeJlbCl[OC Y'IP~1KJ\CHBe: 
Hay'IHO-BC~e,11.0B&TellbCJ:BB BIICTBTYT JIACPHOB !f,noBl:B. MrY I r. Moc1:na ,, 

O~Ta ABCCepT~B :COCTOB'reJI ~10" Ulok.9. 1993 r. B lo ~:. Ha O&CeJ\aHBB cne
~aJIBOBpOBaHHoro COBeTa ,l{-047.01.02 npn Jla6opaTOp1111 BUCOll:BX OHeprni 061.eABHCHHoro 
HJICTBTYT& J11\CPH1il BCClle,11.0BaHHii, r,,I(y6ua MocJCOBCJ:OB o6n&CTB, 

C ABccep~~ei M~o ooHUOMBT~ B 6n6nH~Te1:e JIBB OHJIH. 

'ABTope~ep~T paoo~&H ,.~f ntll,,('Jfl~993 r. 

Y'leH ·• :1:peTapb 

. Yffifl'tl!'fi"fu:;, ~~·.·. 
fiHOJIHO'" · ~.· . . · ·. 
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IIpci6neM&THICY. H&CTOH~ei AHCCepT~BH onpe,11.eruieT wupoui Ipyr oonp~COB aBTOMa; 
Tno~:1111 011:cnepBMeHTMLHUx BCCllCJ\OBBHBi 11a I\HICllH'leci:nx yci:opnTeruix cn11xpoTPOHHoro 
Tuna. ' ·, , -. ; ·,_ ~ . . , ., - _ . · . 

,l{nccepTBI\HJI OCHOBaH& Ha M&TepnMax aHMHTB'leCJ:BX JICClle,11.0BaHBB B npUTJl'ICCJ:HX 
paopa6oToi:, BUUOllHeHHUX anTOpoM B OHJIH <:J?74 no 1988 rr., - . · · 

Al[TYMbHOCTb ·TeMu. ·B conpeMeHHUX 01:cnepBMeH.Tax ~:iii:n nuco11:ux 011eprni oco6y10 . · 
tlll&"IBMOCTL BMeeT oprQ.HIID~B.1[ ][8,][ OCHOBHLIX.IlJ>OI\CCCOB IlOllY"leHB.1[ BHWOPM~BB 06 noy
'l&eMUX CBO~CTBax MaTepBMLHUX o&l.e_![TOB1 TB.J: .JI npo~eccoB i:qHTJ>OllJI n HacTpob:n-BCex 
oneMeHTOB ncnooi.oyeMoro o6opYJ\OBaHB'.Jl (reii~paTOpoB II ACTe11:TOpoB 'l&CTHJ:\, yc'l1)oicTB 
1>erncTpim11n, o·6pa6oTu JI npeACTaBllCHB.1[ A8.HHLIX). HcTopn'lecu B p&oBBTBB cpe,11.cTB · B 
. MCTOAOB o6ecne'ICHB.1[ yi:aoaHHUX IlpOJ:\eCCOB BYAeJIJlllBCb AB& 6om,wnx HaIIp&BlleHBJI, OAHO . 
BO i:oTopux oT11ocnTCJ1 i: &BTOM&Titonpona1111oi ABBrHOCTHJCe 11.ynpaMe11n10 pa6oTOi en- · 

. CTCM )'CJ:OpBTCJICR OapruKeHHUX 'l&CTBJ:\1 a APyroe CBJIOaHO C aBTOM&TBOBpOBaHHUM c6op6M 
·AB.HHux.Ha qinonecux ycT&Honi:ax (cnei:TpoMeTpax). . ·• · .. · · · . · · ·· . ··· 

doBMCCTHOe peweHBe OTJIX 08AB.'1 B Te'ICHBe AllBTCJlbHOro nepHOA& JICClleAOB&HBH no q>H
oni:e nucoi:nx oHeprBi B peJIJITBBBCTCi:oi J1Aep11oi ctmonxe ·B JIBS :OHJIH JIBllJICTCJI ·1:py1111oi 
~ 8.1:TYMLHoi H8y-i:Hoi npo6neMoi;- · · ,, · ·· · _ ·• _. 

K · nep~ii · rpyrine 08A8'1 ABCC~pT~n:e <>THOCB=a _ B.BTOM8TBOBI\HJI cxcTeM cBllxpoq>aoo-. 
TpoJia OHJIH (C<:J>) - rmmiioroj)BCH8 oi:cnepBMCHTaJlLHOi 6aou JIBS: AuyanLHOCTb HB.'l&
Toro B cei>eAHHe 70-x roAOB COOAB.HBJI ann'apaTHO-nporpaMMHUX CPCACTB; Bnepnue o6ecne
'llmaIO~ i:oMnnei:cm.m i:oHTpom. PJIAB. nuueiwnx nap~eTpoB C<:I> 11a. llBHBB c MIIJWMB 
BBM, oirpeACllJlllacb,Heo6~ABMOCTLK> coi:p~eHn.a: AlIBTellbHOCTH H&CTp~iu Tpe6y;;Mm · 

. pelKJIMOB n 06H8pyllCeHB.1[. HCBCllpaBHOCTe:S npB OJ:ClllIY8,i,&J:\BB. yclCOJ>BTW,. a TaJ:llCe IIOBLI~ 
WCHB.1[ i:a~ecTBa ero ny'IJ:OB;' PeweHne 'l&CTll OTBX O&A&'I 6uno lleo'6xoABMO ll AllJI MOACPHH- • 
O~H CHCTeM 6aooooro yc1:cipnTeruI JIBB n pmax BLIIIOllHCHIIJI npoe][T~ HYKJIOTPOH., . 

. . BTopa.a rpynna 08.AB.'1 Ail:CcepT~B CBJIOaHS C aBTOM&THO~ei MOAMLHoro CBepxnpo
BOAilll\ero cBHxpo-rpoHa., i:oTopLii 6Llll COOABJI. B JIBS B 1985 r. · no nporpaioie coopyJKeHHJ[ 

. yci:opBTeru! penJITBBllCTCIBX siiei> C WBpOJ:BM. cne11:TpOM. Mace. J:M: Bej>OJITHUB' C_sepxnpo- . 
_ · BOA.lllQBB H11lKe1:Top : Hyi:n~Tpoiia (ycTaHOBi:a ·. CIIHH). . CBllxpoTpoii. CIIHH npoei:T:ii:po- · .. · 

BMCJI c y'leTOM 8.1:THBuoi p0ll11 Cpej:(CTB BU'IHCllBTCJlbHoi TCXHllJ:B B · ero BOMepnTMLH<>-
• \ ✓ 

ynp8.Bll.llIOll\eM o6opyAOB&HBB, STo ofu.s:CHJlllOCL He TOllbJ:O Heo6XOABMOCTbIO AOCTBlKCHBJI 
BUCOICHX oi:cnnyaT~OHHUX J:&'ICCTB ycTaHOBJ:H, HO x 'o6~ei cne~q>Hl:OR ;;,YHJ:I\BOHHpOB~ 
JfB.1[ cnepxnpOBOAJl~X yci:opBTeJiei, J:OHCTPYJ:TBB:HLIMll oco6eHHOCTJIMB CHHxpoTpona CIIIIH 
n oxcnepnMeHTMLHUM ·xapuTepoM npoBOARBWHXca 'iia. aeM ncClJCAOBaHHi. B 'lacTHOcTn, 
Tpe60BMOCL o6ecne'IBTL Btiy'teHBC. paollB'IHUX. pellCJµ,{OB pa6oiu ycTIIJIOB][B. OTACJILHO; B_ 
TennoM JI i:pnoreH:HOM BapB.aHTax, BUCOJ:YIO HBACEHOCTb ynpanruiJom:ix cpe,11.cTB B AHCTaH
~BOHHUB :IOHTpOllb' na.pa.MeTpoB rici xoMepeuii:aM cnriianon OT HeCJ:OJihJ:BX·coT A&T'IBl:OB. ' 

. BBBAY IlOllHOH Henccne,11.oBaHHOCTll n c.i:pa.Jiax-y'lacTHBi:iax· OHHH np8.1:TB'1eci:ii:x.B011po- . 
_COB aBTOM~~JIO~B CBepxnpOBOA~X yci:opnTenei, IIpCACTII.BllJIJl BHTepec BCCL i:pyr CB.a- . 
·oaHHLIX C HCIO 'iipo&ICM - OT 'o6o'cHOB&HBJI cipyuypb!:' J:OMJIJrelCC& cpe,1).CTB 8BTOM8TH081\BH 
CHIIXpoTpOH~ CIIHH AO irx ][OHl:pCTHOro BOilllO~CHWl, - . . . . . . ' ' . . 

'lpeTba rpynna oaAa'I ABccepT&J:\BB oT11ocnTCJ1 :a: paopa6oTi:e cpeACTB :a: MeToAni: opra
. ~B03I\BB c6opa AaHHlil Ha C~CJ:TpOMeTpDJC B OJ:CIIepBMCHTBX Ho.' CBllxpoTpOHax, Ai:TyM&-
. HOCTb OToi TeMaT11:i:n ~6ycno~~ii. HenpepLZBHLIM ycn<>llCHeHneM noC~BJ1011xi~oi:cnepnMeH~ · 
.TOB, yBellB'leH~eM ionn'lecTs'a J:BJIMOB noMepeHB.1[ n perncTplUUlll cnrH8JIOB OT AeTeJ:TOpoB . · · ; 
n, ClleAOB&TeJlbHO, ·-:-: peoi:il:M pocTOM irn<t>opilli.Iui:oirnoi · oarpyll<eHHOCTH CJICTt!M ·c6opa ABH- .. 
HUX (CC.I{). HanpBMep, B COBpeMCHHUX oi:cnepj:MeHTax no BllY'ICHHJO MHOJKeCTBeHHlil. B: 

. pe,11.ICBX np0J:\CCCOB'H8 J:ONiaij\epax C JIOCTBJIOBJ:OH nccnefioiiimii' B 4ir reoMeTpBH-C)'MMBp-
HOe J:OllB'ICCTBO ICBJIBJIOB AeTCJ:Topou .JIC~CllJleTCJI BeJ:triil:iioi 105 '.::.106 I. a .BXOAHOH .IlOTOJ:: 

,, JIHWOPM&J:\HB OT ·AeTeJ:TOpOB OJ:\CHBBaeTCJI ACCJlTJ:aMB'.f6ui'/ c; . . 
·" . . . i. N:,. 

;. .;·:~ 
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• II~oMY. nptJACT8BllJl~T BHTepec onpe;n;eneHue cne~<pBIH ocHOBHUX Tpe6oBaHBii J: cpe;n;

CTBB.M Opre.HBD. c6opa }l;e.HHl,IX UO BB.JK~eBWBM J:pBTE!pBJIM on;eilJ:B BX aiM>eJ:TiBHOCTB 

c noMOlll,LIO B.HMBDB. BDBeCTHu:X cnoco6oB o6pe.6oTJ:H uxo;n;Horo n0To11:e.1 . cTpy11:TypHoro no

. CTpOeHBJI cc.n; B BX OCH~eHBJI a;n;eJ:BB.THUMB BU'IBCllBTeJIJ,Hl,lMll pecypea.MB. • . 

YAOMeTBOpeHBe HeJ:OTOpl,IX yJ:aoaHHl,IX Tpe60BaHBH rrpB npOBtJAeHBB'C 1978 r. OJ:Cne;_ 

• pBMeHTOB B OWIB.CTB B.J\POHm:iii <I>uoBJ:B HB. J:pynHJiiweM Me.rHBTHOM cneJ:TpoMeTpe, ;n;eii~ 

,~cTuy10w;eM HB. ny'IJ:e HeiiTpOHOB cepnyxoBcJ:oro CHHxpoTpOHB. H<l>B8, unepuue B CTpe.Hax-· 

Y'18.CTHBD;B.X OHJIH Bl,IOBMO Heo6xo;n;BMOCTb COO}l;B.JIBJI cpe;n;"cTB opre.HBOB.D;BB MHoronpmiec- · 

COpHOH CCJJ; C Ofu.eMOM annape.Typu, npeBUIUaIOID;IIM_ J>B.M:tB CTB.HAB.PTHUX J:OH<pBrypan;d; . 
,1(1IJ1 Bl,IUOJIHeHBJI c 1979 r. BCCJltJAOBaHBH B owiacTB pellBTBBBcTCxoii a;n;epHoii <I>uriuxu· u 

APYrBX oxcn_epBMeHTOB Ha C<l> np:11 :11cnOJibOOBe.Hllll B xa'lecT.ee B~w;ux lICTO'IHBJ:OB npo
rpa.MM y;n;an:eHHUX cTe.n;:110HapHux 8BM uoMepuTenLHO-BU'IBCJJBTenbHoro n;eHTpa. JIB8 no- · 

·Tpe6oua.noc1, pewBTb pa;n; yiiBJ:a.nbHUX Teiin:it'lecxux u·. MeT<>}l;B'leCJ:BX oa;n;a'I .. K HBM OTHo

CJIJIHCb pao}>e.6ona B BHeAPeJIHe HS ycT~JIOBXB.X .YIIHBepcaJibHl,lX ~pe;n;cTB ynpB.MellBJI ~nna:· 

pe.Typoii cneXTpOMeTpoB; MrOpBTMOB CBH_XPOIIB08.D;Hlil cc,n B neptJAB.'IB UOJieo11oii BH<pop
Me.n;BB. B 0BM Ha. paccTOJIHBe 1,2 lr:M, D;eneBoii <l>YHJ:~eii opra.HHOB.D;BB c6opa }l;B.HHUX o;n;eci, . 

,JIBJIJl~OCb' np~enb~oe coxpaw;'eHue MepTBOro upeMeHB cc,n npu. o6ecne~eHHB BCeCTOP?ll-· 
nero J:OHTpOIIJI xo;n;a BJ:cnepuMeHTOB u J:oMUnexcHoro TeCTHpoBB.HBJI annapaTypu B pe11<11Me 
"on-line": ·/·. · • · ... -~ .• · - ·. ',,, · ..... ·. · '\ ·" · ~. _- .•. 

. n;enb pa.60TU. J:(HccepTan;ll,II CTB.BBT D;eJJblO 11ccne;n;o:eai111e BOUpOCOB, l[OMnnei:CHOH paopa-
6oTJ:ll, pea.n11oe.n;u11 u npe.11:Tu'lecJ:oro BHe;n;peHHJI anne.paT110-nporpa.MMHblX cptJACTB II MeTO.:' 

ABJ: oprB.H11oan;1111 .xo~TJ>OIIJI napB.MeTpoB n;1111:na'1ec:ux ycxopu~eneii · cuHxpoTpoimoro :rune. 

"(C<l>, MOA~bHOro CBepxnpouo;n;aw;ero CBHXpOTpom~); a TMJKe c6opa ;n;aHHl,lX u pa;n;e cneJ:0 

TPOMeTpou AJIJI o6ecne'leHBJI oi:cnepuMeHTOB no 4>uoui:e iiucoi:ux 011epr111i11 pellBTBBHcTCxoii 

JIAepHOH 4>uoBJ:e HaCcI> u ci11xpriTpoHe H<l>B8. . 

· · .. MeTOABJ:B. npoBtJAe~BJI HCClltJAOBB.HBii ocHOBB.HB. Ha. npuMeHeHBB · MeTOJ\OB _cTpji:TypHoro , 
_ 8.HMBOB. II CBHTeoa CllOJKHl,lX CBCTeM,. MB.TeMB.TB'lecJ:oro · annapB.TB. . TeopHB . 11mpopM8.D;BB, ·. 

Teopui·•uepOJI-rHocTei 11 CTB.TBCTllJ:B, Teopui;; 11e.;n;e11<11<>cTu,:· IIpMTB'lecna 'IB.CTb · ;n;uccep- · 

. . TaD;Bll on11pan:ac1, 118. lICIIOJILOOBB.Hlle pecypCHO p80BlITUX 8 BM Bl,l'IHCllBTeJlbHl,lX n;eHTpou, 

MMl,l:X 0BM, MBipo-0BM,' nepcoHMI,Hl,lX IOMilbJOTepoB, ~OAYnbHOH a.miape.Typu u yc

TpOHCTB HH<p~pMe.n;BOHHoro. o6MeHa !3 pao~ux _.cTB.HJ!_ap~ax onei:TpoH~XH (NIM, . KAMAK, 

>' VldE). IIp:11 paope.6oTi:e MB.TeMB.TB"feci:oro o6ecne'leHBJI. ~ncTeM ucnOJibOOBM~_c& MeTOAU 
. ooo.eJ:THo-opneHTBpOBB.HHOro lI MOA)'llhHOro nporpa.MMHpOBBJIBJI, ' . ' ' ' . . . .- . . . . 

Hay'lmi.a HOBHOHa ;n;uccepTan;110HHoii pe.6oTu: -~ · . 
· .. - BnepBHe B CTpaHax-y'IB.CTH~ax OHJIJI paope.6<>TB.H, cooAB.H B,BHeAPeH B cocTB.B cpeµ;CTl3-. 

· ·• 8.BTOMB.TBoan;BB CHCTeM C<l>_ OJIJIH: p.s1r J:JID'leBHX aniui.pe.THO-nporpB,MMHHX; oneMeHTOB 

.;-' i\n.a oprB.Hnoe.n;nu u'Pea.nLJlOM BpeMeHn.Ha nBHBH c MMhIMB 0BM J:<>MnneJ:ciiux.MHriroi:a
HM&HHX, HOMepemiii H B.BTOMB.TB-.ieci:ux ioppe,:n;uii BB.JKiie:li:wHX ne.pime-r'poB ycJ:OpHTenJI: 

CBHXpOTpOHHoro TBUB.j··· .- . -· --- . . 
.:_ BnepBHe B CTpB.HB.X-Y'IB.CTHBD;B.X OJIJIJI paope.60TB.H, COO}l;B.H H BHem>eH,HB. i:pynHe~weM , 

· MIU'HHTH~~ cneXTpoMeTpe annapaTHo-nporpaMMHHii i:ounnei:c BH-repcpeiicHux cpeµ;cTB.op-' 

ra.H~oan;HH MHoronpon;eccopHo:li:··cHCTeMbl c6opa }l;B.HHUx·c TpeMJI paoHopop;HbIMB HCTO"IHB

J:8.MB nporpB.MM AJJJI o6ecne'leHBJI BOOM01KHOCTB }l;llCT~D;BOHHoronpBeMa oi:c'riepuMeHTM~ 

HOH n114>opMan;HB, MeCTHoro J:OHTpOIIJI o6opyp;oBB.HBJI B BJ:cnpecc-B.HWillOB. }l;B.HHblXj a TMJKe 

· onep~THBHoro BBDAB.-BHoo;n;a_TepMHHan&Hoii u i:oMaHAH<>-cTe.TyCHoii 11H4>opMe.n;:11u; . , 1 

- Bnepuue u CTpB.HB.X-Y'IB.CTHBD;B.X OHJIH paope.60TB.HH u npuil:e~~Hl,l ;n;n.a ocyw;ecTBneHBJI 

pa;n;e.. cI>iion'leCJ:BX OJ:CnepBMeHTOB HB. C<l> YHBBepCMl,Hl,le TexHH'lecine cpep;CTBB. B MeTO: 
}l;HJ:8. op~B.H~8.D;HH BUCOIOnpOBOBOABTen&HOro c6opa }l;B.HHUX CO cnei:TpOMeTpO; B yµ;a.neH-··, 

·::.. • • _-, ' ' ' • - ' • .~,. ' •• , • - ,. • • • 1 ••• 
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HHe CTe.n;HOHB.J)Hl,le 8 BM na6opaiopHoro :ll~M~J)BTe.'1&~0-JU,l'IBcnHTe.n.JIOI'~. n;eHTpa; 

- unepuue B CTpB.118.X-Y'IB.CTHBD;3X OHJIH npoireµ;eH Bu6op o6w;eii c~pyXTypu cpe;.cTB B.B

. TOMB.T110an;11H cBepxnpo~;n;aw;ero cnHxpoTpoHa, ~oo~B.Ha HOMepuTen&Ho-ynpB.Bn.aJOlll;aJI c11~ 
. CTeMa 1rnorope1KBMHOro 08.}l;B.HBJI 11 XOHTPOIIJI napB.MeTpOB ero D;lIInB. B TennoM lI XOJIO}l;HOM 

BB.plI~Tax, pe.60,i,u, pe~HOOBB.HO XOMnnei:ciioe"annapaTHOe ll_ ~aTeMaTB'leCJ:oe 06-~cne'leHHe 

CBCTeMHj _. 

- pa.ope.60TB.HB. u BHeµ;peHa H~ CBepxnpouo;n;aw;eM CHHXPOTpOHe HeCTaH}l;B.J>THWI MeTO}l;BJ:B. 

o6ecne'leHBJI OTi:aociycTOH'lBBOC~H ynpB.BJ.unow;eii CllCTeMH HB. OCHOBe npoMUWneJl~oii rupo-

8BM, a TB.J:JKe BU~J>BUe·B CTJ>B.lla.x-y'IB.CTHBn;ax OHJIH ripe11~eHB. .11e-ro;n;11~a peoJ:oro Ylle-: . 
, . ' "--"' , .. ' .. · ~. . : , . ... . . . . . 
nB'leHBJI npOBOBO}l;HTenbHOCTB BTOH·CHCTeMH C UOMOlll,LIO MHOronpon;eccopHOB WBHl,l B MO-_. 
AYn1,11ou" arinapaTypLi BCTB.H;n;apTe VME; · · • · · ·.• .· · . · ·, · > . · 
- riptJAnWKeH 8.JIMBO cnoc~60B o6pe.6~TJ:B UOTOXB.. u114>opM8.D;BII B .ec.n; coupeMeHHbl:J: cnex-· . 

TpoMeTpou, ;n;eiicTBYIOw;BX HB. ny'IJ:8.X CllHXp<>TpOHOB,· B p8.MUIJC. 8.HBJIH(!B. onpe;n;eneHB. cne
D;B«plIXa OCHOBHWC .Tpe6ouaHHii: 'x l[a'~nnexcaM CJ>tJACTB o6ecne.:ieHBJI c6opa }l;B.llHhlX ·a lIX, 
cTpyi:Typ~oi oprB.Huoan;u:ii; · . · · , . . · • . . • . . · , · 

. ..:. 8.HMHTB'le~i:u 06oc110BB.HB. ll BHilOJIHeHB. paope.6oiia CHCTeMHLIX a.nnap~TH<>-nporpa.MWll,lX 

cpei\~~B, .06ecne'1HBB.I011l;BX H~ 6aoe YHH«pBD;BPOBB.HHhl~ n~a.nnen&HUX l[O.HMO~ neptJAB.'IB 

}l;B.JJHl,lX ynpB.BlleHHe B pean&HOM BpeMeHB HB. llBHBll C paonB"IHUM:e:·npoMHWneHHUMB-BBM 

(EC 8BM; CM 8BM 11 ;n;pyrux Mani.Ix 0BM) coopx60JILWBMH MHOroxpeiiTHUMB.IOMnnex

CB.MR annapa,i,ypH KAMAK;,paope.6oTB.H H COOAWI wupoi:uii He.6op pB.H~e.He cyn.iecTBOBB." 

nwux B c'i'p~e n;u<ppoBux MOAYneii KAMAR pao11oro 4>yHi~HOHMbHoro 11aoH~'leHID1. - ' 

·C--:-·• II pMTB"feCJ:8.11 D;tlHHOCTb UOJJy"leHHHX p~yni,.;aTO.B o~n_IO"IB.eTC.11 B ;OM, 'IT<?-npeµ;nOJKeH-:_ 
HUe B.BTopoM npBHD;HUl,l H MeTO}l;BXB UOCTpOeHBJI HOMepBTeJI&Ho-ynpB.BJIJIIOlll;BX CllCTeM, pa

BHO IU u COO}l;B.HHUe'.][oMnnexcu'·annape.THO-UporpB.MMHUX cp~;n;cTB cnoco6cTBOBMB np; 

.BeAeHHIO 60JibWBHCTBB. nepBOo'lepeµ;HhlX: OJ:cnepuMeHTO~ Jle.6ope.Top11n Buconx' · o~eprni 

·oHJIH H BO MHoroM ~npeAenBllH _ycneWHOe BLIUOJIHeHiie HayiiHoi nporpB.MMH BCCJie;n;oua-' 

HBH JIB8 Ha CBHXpOTpOHB.X OHJIH u Jlq;B0 B Te'leHBe 14-neTHero_iiepiio11a:: _· · " . -

, BHeAPeH:e:e CptJACTB 8.BTOMaTiio:11p~BB.HHOro IOHTPOIIJl·U3p8.M~Tp0B CHCTeMU MtJAJJeHHoro. 

,· B~;n;a ny"ln u pa;n;a µ;pyrii:x nap~eTpOB C<l> cno~o6CTBOBMO coJ:paw;eHHIO ;n;nBTeJIJ,HOCTlI 

• HB.CTJ>OHJ:ll y~opii:Tw 11 yny"lweHHIO XB.JlMTepllCT~l[ BUBO}l;HMU~. HD Hero IIY'l~OB (pairno-. 

MepHOCTlI BJ)!!MeHHOH p8.CTJI1KilI,. CTe.6BJibJIOCTH UOJIOJKeHBJI HS BHeWHei MIU.UeHB . H MBHH

M8llbHOCTH llpOCTpB.HCTBeHHHX paoMepou), a TB,][~~ o6ecne--ieHHIO 4>BOH'1ec'i:ux YCTllJIOBOI 

Heo6xo;n;uMoi cny11<e6Hoii: BHcl>OpMe.n;neii.' II pe;n;JIOlKeHHhle BHTeJ><l>eii:cH CM 8 BM u l[OMnnexce 

cpep;CTB,l[OHTpOIIJI napalieTpOB HHJKeJ:Topa C<l> cooµ;~ B00~01KHOCTI, npB.IT~'lecuiHeorpe.

HB'leHiioro H MBHBMM&HOro no 08.TpB.TB.M <pyHin;B<>HMhHOro pacwupeHBJI 'OToro K:OMnnexca -: 
. Ha eAHHoi annape.TH<>-nporpB.MMHOH ocHoue. · · - · .. . ·. ·· . . ,,_ · . • · · 

. , . ._:: . Bu6op o6itjeii CTPYITYJ>H IOMn.ii~i:ca. cpep;CTB 8BTOMB.TH08.D;BB MOµ;en&Horo CBepxnpoBo-
' ;n;aw;erQ cnitxpoTpOHB., H . nocnwiow;M peanBO~BJI C~CTeMU 0,8.AB.HBJI B ][QIITPOII.II n~p~e'". 

, TpOB ~i:na ycxopHT~ CIIHH o6ecne'IHnB npoBeµ;~HBe pe.60-r no ero HB.nB.}l;J:e ii: uccne,11oua-:. 
:HlIJO, 'lTO CTllJlO OCHOBOH peweHHJI pa;n;e. npowie.11 coopy11<eH~B OHHH 6aooBhlX YCTa.HOBO~. 

HOBOro UOJ:OJI~HBJI no npoexTB.M HYl<:JIOTPOH,_CYIIEPHYKJIOTPOH. . .. -
. . lli, 6eccnopilyio npMTii:'leci:yIO I\eHHOCT!, HMeno peweHue MHoronpD4>BJI&Hoii: · u ;n;ocTa-: 

.. T<>'IHO · yuHBepca.nLHoii ·· oa/:ia'I~ · oocnp~utiue;n;eHBJI pao;n;eneHHl,IX. qiy11.1:D;.J1:ii ynpB.M~HBJI rpyn- · 

· Ila.MB ·Me.rHBTHUX · oneMeHTOB • ycTB.HOBIH ny-reu ;n;ncTB.H~BOHHOro npHBOAB., ux MOw;HUX: uc" 

. TO'IHHJ:OB UllTB.H·BJI· C O}l;HOBpeMeHHHM 06e~ne'leJ1HeM ~MepeHBH, 4>opM 11 ·B.MrrnnTy;n; oaiaua: 

-;Ml,IX TOJ:OB, Oaw;HTLi YCT8.JIOBIB OT BOOMOJKHb!X auapui no BBHe·reHepaTopa' nporpallM .c... -

npo1o1:uwneHHOH MHJ:po-0BM·B ;n;ucXoM4>opTHhlX ycnoBBJIX ee 0.1:cnnye.Te.n;uu; a TMJKeru6J:oii 
· nepecTpau:eae~ricTu B pea.n~HOM ~peMeHH nporpa.MMBpyeMux pezuMoB pa6o'.ru ycT~ouxu • 

· C no1110111,Lio c~;n;aHHoii cucTeMu 6wiii: ;..poireµ;eHu cea.Hci:i ;n;nu-:renL11ux Temiux u · J:pno- · - . . ~ - . ' . "' - . ' . •. ' 

.---~ --
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reHHWC BCnl>ITaH:ai CHHXPOTJ>OHa n }\OCTBrHyTa 1,rnorbo6opOTH8.II ~PJ:YJIJ[~B.H ny-q:11:a npoTO
HOB B_ ero J:a.Mepe. On1>1T o6ecne"leHB.H OTJ:BOOYCTOB"IBBOCTB 'cn~TeMH noolKe BCnOJibOOBMC.11 
» JIBS npB opraHBO~B 11:0HTpOJIJ['napa.MeTpOB_ CTJ>BMepiioii: J:aMepu cnei:TpOMeTpa rHBC. 

. BH~eHBe B aBTOMaTBOBpOBIWHYD CBCTeMy CBHxpoTpoJia CIIHH MO}\yllLHOH . annapa
Typ1,1 VME, AaBWee cyuiecTBeHHOe (» 260-300 pao) coi:p~eH;~ AnBTMl>HOCTB MeJKI~IUII~ ·. 
BOro BOMeHeHBJI peJKBMOB pa60Tl,I ycTaHOBJ:B, nwdo oco6y10 npaITJl'leCJ:YJO oHa~BMOCTI>. C 
TO"li:H, opeHB.H on1>1_Ta npOTOTHIIHOro HCnOJibOOBIWIUI HaB60Jiee-coBpeMeHH'l,lX n COBepweK-·· 
Hl,I][ cpe}\CTB opraHBO~IOI MHoronpo~eccopHHX CHCTeM _6y}\y~X. yci:opHTeneii. . . . 

B oi:cnepHMeHTax Fla CHHXpoTpOHe.H<l>Ba npn~eHeHHe COO}\llHHOro i:ownnei:ca CllCTeM

HUX BHTepif,eiicoB BBM H APYrBX 0JleMeHTOB MHoronpo~eccopHoii cc.u MarHBTHOro cnei:
TpOMeTpa cnoco6cTBOBIIJJO nony"leHBJO npBH~nHMl>HO Hon1,1x·cBe/\eHHii o xapai:TepncTHJ:ax 
pOE}\eHB.H HeHTpOHa.MH CO Cpe}\HeH OHeprHe:ii 40 roB rnnep~Ho~;-llHTBrimepOHOB, O"lapoBaH
H'l,lX 6S:pBOHOB _At,a TaJ:JKe yoi:oro 6apBOHHOr~ peoOHaHCa N(1960) n U/Me:-6apBOHHeB c 
Myn1>THJ:Bap1:0BO:ii cTpyi:Typoii H c1:p1>1Toii cTpaHHoc-r1,Jti.. , · · 

1 

• 

IIpai:TH--iecJ:8.11 ~eHHOCTI> COOAaHHOro B JIB0 11:0MruJeJ:Ca YHBBepc8Jli.'H1>1X nepacpepHHHlilX 
cpe}\CTB ynpa»neHB.H MO}\ynLHOH annapaTypoii:· q>BOB"leCIHX ycTaHOBOJ: Ha nBHBB C YAMeH
HHMB CT~HOHapHl>IMB.EC 0BM nO}\TBepE}\aeTC.ll'AnBTellLHUM n' ycneWHl>IM npOBe}\eHBeM 
c noMon.µ.JO OTHX CpeJ\CTB cepHH 01:cnepn11eHTOB _B o6nacTH cf>noni:~ »uconx oHeprnii: u' p~ · 
JIJ[i-BBBcTCi:oii JIAepHoii cf>nonn ii.a C<I>. . · · · ~ · · · 

·IIpewioJKeHHOe H ocy~ecTBneHHoe B PJIAe yi:803HHl>IX 011:cnep~eHTO~ peweHHe MeTo

}\B"leci:n~ n TexHB"leCJ:HX, Oa}\a"I opraHBO~ · Bl>ICOJ:onpOBOBOABTen1>Horo c6opa AaHH~ 
Ha: BpeM.11-nponeTHOM crieir:Tpo~eTpe cnoco6cTBO~ano: BCec1:opoHHeMy BOy-.;;eHHIO. J:YMyJIJ[
THBHoro POEAeHB.H "lacTH~ B aRpOH·JIAepHl,lX npo~eccax B nOJiy"leHHJO <l>YHAII.MeHT8Jll>HlilX 'i 
CBe/\eHri o i:»ap~~napTOHHoi cTpyi:Type :S;qep. B. npo»e;qeHHl>IX Ha ·OTo:ii ycTaHo»i:e ~~ne-. · -
. PBMeHm 6HnH IIDMepeHl>I YHBJ:.8JILHO M8Jll>le Ce"leH~ J:YMYJIJ[TllBHOro po~}\eHB.H M~OHOB 
»nno-r1, AO oHaqeHnii 6, 10-:-36 cM2 To»-2 c3 cp-:-1 Jiyi:noH-1, nc~eAOBaHl>I J:YM:fJIJ[TBBHoe po-; 

JKAe~Be npo~OHOB 11 6apuOHHl>IX CHCTe~, i:y~yJIJ[IµUI iipocTe~~HX JIAepHl>l~BCTeM, a Tai:~e- > < 
nOJiy"leHl>I HOBl>le AaHHl>le,no ABYX"lacTB"IHl>IM 1rp::-,pp-, dp- i:oppen.lI~JIJIM npn BOaHMOAeB-

· ·.CTB~ npoToHoB, ;n.eiiTpOHOB H ·a-"lacTH~ c s;qpaMB. .. " · .· . · . · 

. Haii:µ.eHHHe peweHB.H auanorB"IHl>IX MeTOAB"leCJ:HX B TexHB"leCJ:HX oaµ_a"I oprii.iiuo~H 
c6opa. AIWHHX; HB. µ.pyroM . cnei:TpoMeTpe, µ.eiC'rByi>~eM. B peJKHMe onepaTBBHOH CB.IIOB C ! 
EC 0BM, nooBOJIBnl[ nony"IBTI> HO_BYJO BHcf>OpM~ no Hccn~OBIWBJO npo~eCCOB ynpyroro 
pacc~BJI nennx BAei> H_ a;n.epuux pe81:~Bii c o6paoonaHBeM cf>parMeHTOB, 'a TMlKe o6Hapy
.llCeHBJO ,Bl,ICOJ:o~6yEAeHHlilX COCTO!IHHH •He c HOMepeHHeM ;qn<l>4>epeH~B8JILHl>IX Ce"leHBi 

' 11X Bl>IXOAa. . . . • . . ;:;:: . 

· Paopa60TaHH1>1e MeTOABJ:H n~cTpoeHB.H BOMep:e:Ten1>Ho-ynpaBJJJ110~ _cBcTeM H ~<l>po-
.. Bl>le aneJ:TpOHHl>le yc:rpoii:cT~a, 061J.\WI HOMeHJ:naTy pa 11:0TOpl>IX HBe~Tl>IB&eT 6onee 30-TB. 

THilOB MO}\ylleii B 6no1:oe, ycnewH~ Hcn'OJib00B8JlBCL WI.II peweHB.H npunaµ_Hl,IX oa;qa.;; J:U · B 
·.oHJIH, Tai: B B CTOpOHHBX y~pex;qeHB.HX - »·_"lacTHOCTB, WIJI'COOAIWB.H CHCTeM aBTOMa,:. 
T~~H· TexHonorn:.iecJ:Bx npo~eccoB Ha 6aoel{BK CM 0BM, ocH~eHHJI TeJ>MHH8JlhHl>IX ·: 

nOJILOOBaTenl>CJ:KX ce'I'eii: 8BM, npBeMa B npe;qCTaBneHB.H.AllHH'l,lX Ha paonB'IH'l,lX_ BOMepB-
, , • '1.,_ ',. , ' l 

Te.lll>Hl,IX CTeHAax B T,A,. -
. • . Oc~IOBHlile peoyni.TaTl>I pa6oT pe8JIBOOBaHhl B ceMB i:pynHui aBTOMaTBOBpOBB.HHl>IX ycT&- . 

Ho»i:ax (». CC.U "leTupex, cne1:Tpo1,1~poB B B 11:oMnnel[cax CJ>e}\CTB 11:oH'ipM.11 Tpeic cHcTeM __ 
yci:opHTeneii:), B .TOM "IBCJie, B'J[pyrnieii:wnx AJIJ[ CTpaH-y"lacTHB~ OHJIH YCTIWOBJ:ax Ila 
nyru,Te C4> (c 1974 r.) B Ha'11arHBTHOM cneJ:Tp_oMeTpe BHC-2 B H<l>B8, r. CepnyxoB (c: 
1978 r.)~ :: . ·- ··... . . . . . , · . l 
" Paopa60TaHH1>1e a»TopoM TeXJtH"leci:ne cpe;qc'.cl'Ba H MeTOµ.Bi:a opraHBO~H c6opa µ_aH

. . Hl,IX B 011:cnepHMeHTax Ha C<I> 6unH "lacTH"IH_O onpo60BaHlil Ha cnei:TpOMeTpEi KPH CT AJIJI -. . ' ,_ - .., .. ~ .. 

< 
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·· - B_ 1979 r: BB ~OJIHOM o&i.ewe J>eMnoo~aH~ Ha »pJk~npOJieTHO~ cneup~MeTpe .11:HCK-2/3 
(c 1979 r.) H MHoronapaMeTpOBOM cnei:TpOMeTJ)e neri:nx .s:;n.ep CJIO (1980-1982 rr.). · 

· Ilpe}\IIOEeHHl,;le a»TopoM·peweHB.H oaAa"I, OTHOCJl~CJI I[ paopa6oTJ;e B coo)l.aHBJO 1:ow
m1e1:ca~pe}\CTB J[OHTpw napa.MeTpoB c11epxnpoBOA,11~ero yci:opBTens, pe8JIB00BaH1>1 Ha ~o, 
jen1>HOM CBHxpoTpoHe CIIHH B JIB0 OHJIH B 1986-1988 rr. · . 

. "lac;!, paopa60TIWHl,IX aBTOp~M ~11:TpOHHl>IX. ycTpoicTB OCBOeHa AJIJ[ Mem:ocepB:ii:Horo· 
B1>1nycl[a B OnUTHOM npoBOBOACTBe OH.HR. . . .· . : .. . . · 
. . -Anpo6~ AHCcepT~OHHOH pa6oTu: Peoyn1>TaTu B:Ccne}\OBaHBi, BOWe}\WHX i1 ;n.ilccep
T~BD,' Heo;qHoi:paTHo ;n.oi:naµ.l>IBanncL aBTopo:ai B o6cyxµ.MBCL·cne~anncTaMH Ha Hayq){O: 

·· MeToAriecox ceMBHapax OHJIH, a Tai:Ee npe;qcTaBnJinBCh Ha 14-iB BcecoJOOHJ,lX ·H Me.llC-
J\YHapoAH'l,lX COBelJ.\llllUX, CB~OOnyMax, 11:0Hcf>epeH~, CeMHHapax. . . . . .. 

· B "lacTHOCTH,. no HTOrQ 'nccne}\OBaHHii aBTopoM nrmo µ.enMHCI> coo61J.\~B.H Ha VIII · 
Me:aqzyHapOAHOM CBMilOOBy:aie no JIAeP:'fOH 0Jiel:';1'J>OHHJ:8 (,Uy6Ha, _ 1976),J Bcec_OIOOHOM 'c<!". 
BelJ.\aHBB no aBTOMaTBO~H Hay"IHLIX 11ccne;qoBaHHii B .11µ.epHoii cfmoue (KBeB, 1976), Bee-

'"' COIOOHOH npai:-ririeci:oii.11:oHcf>epeH~B "MHoroMaimmH1>1e CBcTeMJ.i 8BTOMaTHO~ Hay"I-: 
, Hl>IX HCCJie}\OBaH:ai" '(Pura, 1978), I Me.lK}\yHapO'AH<>M-,-CHMilOOByMe no Jll)HM~HeHBJO MB-~-

•11:pOl:OMill>DTepoB n MBJ:ponpo~eccopoB-MIMI079 (Byµ.anewT,: 1979), 10:11 ·H 11-M Bcec~ 

IOOHl,IX COBe~aHB.IIX :no yci:opHTenJIM 'oap.lllKeHH'l,lX "lacTmd,Uy6Ha, '198'6, 1988),' ii T~lK~ . 
Ha XII MeE}\yHapOAHOM CB:MnooliyMe no Mnponpo~eCCHHry H MHl:ponporpa.MMBpOBIWBJO . 
EUROMICR0-86 (BeHe~, 1986). . ..• . . . ..• •. . • . . . . 

KpoMe TOro, pooyru,TaTl>I AHCcepT~OHHOi pa60Tl>I Ilpe}\CT8J!JIJ[JIBCI, B o6cylKAWCL Ha . 

:I· II M~;n.yHapoµ.HoM CHMnOOB)'Me no npnMeHeHBJO ·cicTeM KA.MAK (BpJOCceni., 1976), IX. 
• ·-.·: _Me.lKJ\YHapoµ_HOM ~BMnooByMe no .11;q~pHoii_0JieJ:TpoHJ1~e (BapHa, 1977),5-M,·7-~ H 0.:M Bee-

- ·coJOOHl>IX co~aHBJlX no yci:opBTeJIJ[M oap.s:EeHH'l,lX "lacT~ (,Uy6Ha, 1976, 1980, 1984), XII 
I 
I 

i 
>: Me:E}\yHapoµ.HOM CBMilOOnyMe no JIAepHoii aneiTpOHHJ:e (,Uy6Ha, 1985),. &-M ·BcecOJOOHOM ce
. MBHape;, ABT<>M&TBO~ uccne;n.o»imri B JIAepHoii cf>noue n CMe.llCHl>IX o6nacTJIX" (Tuwi:eHT, 

1988): . . . . '. . . ' . _ . . . . . '· . . . . . 
. . Ba BHnOJIHeHne ~i:no» nccne}\OBaH:ai, paccMoTpeHH'l,lX B ;n.nccep~, uTop co»we-, 
1 · . CT~O. c COQTOPB.MII. » COCT~ ,i:eyx TBOp'leci:~ i:onnei_T~B yµ.ocTB.BBMC.11 B;Opl,IX, npeMBi .. 
: . . OHJIH no paoµ.ena.M Hay"IHO-l_leTOAB"lecnx B_Hay"IHo-TexHB"leci:KX pa6oT B 1982 H 1990,rr. 
: · . Ily61110:~. Ocii:o»H1>1e peoyn1>TaT1>1 no iewe AJ(ccepT~ ony6nB1:0BaH1>1 B 4S-:TJI ne-

. J :-"laTH'l,lX pa6oTax B »11:µ.e· npenpHH.;o~ •· coo61J.\eHri OHJIH, a_Tai:Ee cTaT«i:ii B c6op11n1:ax. ,. 

J : . ,, Jl;n.epH8.11 ~ua" .H "KpaTJ:H: C0061J.\CHBB OHJIH", ~Te"leC~~'l,lX 'n oapi6elKH'l,lX lKypH&-
.1 · nax (IIT8, IEEE 'I'cansactions on Nuclear Science,· M1croprocesslilg and Microprogramming 

rl ', .. ~· ,.~T .. he .. E~uro··.micr.· 0 Joum. a1_) •. ,c6op~~ax. ;;-.P·!A.OB. yi:ariaH·•·'H~ CHMilOO.BYMOJ3,_ 11:0~4».epE:H~j c<f 
• ' Be~IWBB, ceMHHapoB. . .. • . . . " 

; _ ·. , ' , • CTpyi:-rypa H o&i.e:;_ AB~cepT&Jiu • OT»e~~ • B06paHHoii TeMe, coµ.epJKaHBJO . nonarae
. ,. · . ' ·M_oro MaTepnMa H .Tpe6oBaHB.HM ero ~ellLHOCTH, Pa6oTB. cocTOBT BO_ BBe/\eHB.H1 Tpex rnu, 
,~t O~IO'lt!HH.11 i CJIHCKa ~Tnpyewoi JIHTepaTypl>I BO 161-ro HUMCHOBIWHJI, co;n.eplKHT 175'' 
·' cTpumi ~aunriionaCHoro Tei:c-ra ii 40 HnlIIOCTpiili:ai B · BHµ.e . cxe11, rpa4mm», BpeMeHHl>IX 

.I 
! ' \ 

;n.narpaMM, 8JlfOPHT~OB_nporpaMM H T~.1' . . ,. 
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l . CO,IJ;EP:>KAHlIE PABOTbl 

Bo· BBe,]\eH:e:i onpl!AeneHI,i ocHOBHUe Ha.npaBJieHIIJ[ paop~~TX~ ;~:e:'l~ci::e:x cp!!ACTB :e: 
MeTOAOB, o6ecne'IB:Bax>~x aBTOMO.TlIDaIUOO 01:cnep:e:MeHTSJU,HUX :e:cClleAOBaHHH Ha µ:imrn
'leci::e:x yci:OpHTeJIJIX CllHXpOTpOHHOrO TB:Il8.. 06ocH1,B8Ha. 81:TYMLHOCTL J:OMIIlleJ:CHOrO pewe
HIIJ[ p.11Aa. oa.Aa'I no AaHHOH TeMaT:e:i:e Ha paoHux OTa.Jia.x piioB:e:TH.11 :eccn"AOBIIJIHH B o6na.cT:e:· 

'4>:e:o:e:i::e: ;;ucoi::e:x OHeprri :e: penJ1T:e:siicTC1:oi .1IAepHoi'4>:e:0111::a »· JIB0 OH.HR. C4>opMy11:e:- · 
p0B8H8° !]:el!L paooTu, OTMe'leHLI ee HOBHOHa ii 'npa.J:Tl!l'leCJ:8.11 µ:eHHOCTL, HOJlOXeHii.r11B.BHUe. 

• < '• • ,. " 

n0110JKeHIIJ[ ABCcepT~:e:.: ' . . . . . 
B nepBOi r11aiie. pa.ccMaTpHB8JOTC.ll pm'lHue a.cnei:TLI. peM:e:o~:e:. a.nnapa.THo-rrpor~ 

pa.MMHLIX .CP,CACTB J:OHTPOOJI CHCTeM. C_<I> OH.HR.··. Ilp:e:BElAeHo· MC.;OAH'leci:oe o6o'cHOBaHBe -
paopaoOTJ:H B on:e:ea.H:e:e ][ll~'leBux MeM~HTOB i:pynneiwei B CT})8HB.X-y'la.cTHB!]:8X OH.HR . 
·8.BTOMll,Tm-:o:ipoBaHH<>H y<:TaHo~i::e: Ha 6~e a.nnapa.Typu· KAMAK, COOJ\RHHOH c µ:enLIO n<r · ·· 

.. )Iy'leHB.11 aqxI,eITBBHLIX cpeACTB ABa.rHOCTHJ:H . B . H8.CTpOUH: c:e:cTeMU ME!AlleHHOro · B1,1BOA8 
(MB) ny'll:!)B. KoMnlleJ:CHUM npBMeHeHBeM 0THX oieMeHTOB 6UIIB Bnepsue o6ecne'leHu co-

: _BMeCTHUe MHOroxpa.THUe BOMepeH:e:.a B ~Ille C<l>'TOIOB Ma.rHHTHLIX,YCTpOHCTB MB (Ma- . 
· rH:e:ToB.., 11:e:Ho, peooHaHCHLIX 06MoT01:), rrpocTpaHCTBeHH1ix napa.MeTpoB BUB<>ABMoro ny'li:a · 

(rrpo4':e:llei, paoMepoB; IlOllillKellB.11) B AB8JI800He HHTeHCBBH'ocTeH 106 - 1011 "ia.cTBµ:/µ:ui:n, 
BpeMeHHLIX xapa.uepBCTJIJ: paoOThl C<l> B y~ipoHCTB ~B. a T8UKe rrapa.MeTpOB C<I>, Qrrpe.: 
Aell.llIO~X pe1KHML1 MB (BH)O'J:~B rllSBHoro ida.rn:e:THoro rr011.11_B, BJITeHCHBJIOCTH ny'Ii:a. Io 
HAP·>· Ilp!!ACTaBJieHU OlleMeHTl,I J:OMIIlle1:ca,~-iicnOJIL00Ba.i1:e:eM J:OTopux HR OCHOB~ yi:a.oaH-

. HUX HOMepeH:e:H 6U11a. peme~a OAH8 HO J:OHe'lHHX 08A8'1'COOA8H~ ycTaJIOBXII - onTHMBOO.!]:B.11 

..'rrapSMcTpoB p MeTOAOM Me~~~oBOro 1:oppe1:TBpoBaHIIJ[ Toxa i,. µ-ro Ma.rHBTHoro yc-rpoii~.;._
c:i::Ba. MB rro MropilTMy.-'- ·., ·. ·,. ,'. :::•.: · ·i· ··· ·_,··•,· ;· ·.·,. · 

;~+1
:::: i~ ± k,.(p) · (p-p~); · 

. rAe 1..:. BHAeJ:c w~a i:oppei:~:e:B (µ::e:i:11a. C<I>), k,.(p) - o~e;:e:MeHTMLHO IIOA6Bp~Ml,lH 1:0-
-aqxI,:e:~eHT :e: p0 :_"HOMHHMbHOe· OHa'le~:e:e P· ,B ia'leCTBe p Bu6:e:pae'~ CMell\eH:e:e rioMe
. TpH'leCJ:oro · ~eHTpa. TaJKeCTH ny'Ii:'a.. OT OCH. IaHMa MB, norre'pe'IHUH paoMep rry'IJ:8 BIIH 
·· co6cTBeHHO :i:oppeITBpyeMui TOI yrip8BIIBeMoro ycTpoicT»a., · a rrpoµ:ecc onT:e:M:e:o~:e: · C'IB-

TaeTC.11 oa.BepweHHl,IM 'np:e: BUIJOIIHeHBl!t ycnOBB.11 IP-7' p0 j < {(p), rAe·{(p) :_ J\OJJYCTBMoe 
OTJ:IIOHen:e:e p. ; ... ,. . 

K. IIUj\eHHUM HOBUM 'an:napaTHUM pewe~B.IIM rrepe'IHCJICHHLIX 08A8'I OTHOCBll8CL. pao
paooTH CPE!ACTB npBBOA8 ~<l>POBUX )30JILTMeTpoB, o6e~rre'IBBWBX iIDMepeu:e:a B peMLHOM. 

- BpeMeHB ,TOJ:a. qi~pMa.rJIBT8 'wM, .TOJ:8 peooHB.HCHOH o6iloTJ:B. Pl. JI_ APYr:e:x rra.pa.MeTpOB c 
OT~OCBTellbHOH0 norpewHOCTLIO. s ::::: 10-4 \IIPB ABHB.MB'leCJ:OM AB81I800HE! ·:e:0Mep.11eMLIX CB
rHMOB. D=36. .0:11.11 opra~~:na.µ::e::e: BpeMeHnui HOMepeH:e:i paopaoOTaH~. p~paBHBBa.IO~:e 
4>opMBpOB8.TMB ciirHMOB rrepec'leTJIUX MO}O'lleu:,' o<J>opM1!eHHUe . B BHAe 6noi:a. ynp8.Bll.lle.: 
MUX irnoroJ:8H8JJLHLIX BOJ>OT. llnMepeHH.11 rrpOCTp~CTBCHHLIX iiapll.MeTpOB ny'IIB. c Tpe6y
eMUM BHTepBMOM, BpeMeHB C~Ma; '~OABJ>OBB.HU B · D~OM]!H8HB.II BH<J,<>pMa.µ::e::e: OT WeCTB .. 

. 6~J:all8JILJIHX BOJIBOIUIBOHHUX -J:~ep o6ecrre~BIIO paopa60T8HHOe: ycTpOHCTBO, rrpo:e:DBOA.11-'. 
11\ee B_ TC'leHHe BHBOAO. ny'IJ:8 n~ ~awlITOH np~rpa.MMe AO 16-TB c'ep:e:i'onpoca ABT'IHl:OB, 

. 4'opMa.Tip0B8HIIJ[ B 08.JIBCB AaHHUX B 6yq;epHyIO IlaM.IITb:· Ilony'laeMM ~ AIIBTellLHOCTb i:a
-~AOH cep:aii'(l,3 MC) IlO'ITB Ha IIOp.llAOI ME?HLWe BpeMeHB ~UIIOIIHeHIIJ[ Ta.J:oro rrpo~ecca no 
. nporpa.MMe YJIP8BJIJ[IOII\CH 8BM0EC-1010 . .0:IIB IlOMexOyCTOH'IHBOro BOOA8 IOMaHA c :nym:,Ta • 
·. C<I> np:e: opraH:e:O~H A~Mora.'onepa.Top-0BM OCYf!,\eCTBIICHa. paopaooTJ:a peneiuux per~-
CTpOB c rronIIOH rmeup:e:-.iec:i:oi HOOll.ll~eH MMBCTpMeH KAMAKoT o6opmoua.HB.II :UYIILTa . 

. 0611\BS cxeMa: 1:bMn11e1:_ca. cpeACTB J:OHTP~ MB (1979 r.) IIOJ:80~8 Ha pHc.1;- rAe BUAe-...; 
. 11eHU OIICMeHTU H y=u, COOAaHHUe Ha OCJIOBC paopaoOTOI aBTopa. . . ,._ 
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P:e:cyHOJ: 1: C-i-pyi:~ypH8.11 cxeila-iiepBOH O'ICPE!AII J:OMilllei:ca. cpeACTB IOH;pOII.II MB. IIY<l> -
a.nria.pa.Typa. npeo6p800BaHB.II ypoBHei, ycB11eJIB.11 :e: 4>opMHPOBB.HB.II CBrHMOBj BY, r,n, CII 

:11 <I>K - ycipoH~TBa. BBOJ\&-BUBOA8, xpaHe~B.11 B rrpeAC~SBlleHR.11 Aaiiiii,ix. '. . , " .. 

: ' \ . . .. ' ·,.. . .,. " '. ·, ·. . . ' •' . . 
, Bo BTOpoi '18.CTH r11SBU :e:oy'l8IOTC.II BOrrpocu pa.opa6oTJ:B ii COOJ\aHB.11 c:e:cTeMoopraH:e:-· 

oy.;~x. OlleMCHTOB ycTaHoBOi: Ha. 6aoe M~AYIILHoi a.nna.pa-i-ypu 11 0 BM c y~:e:4>:e:~Hp<>BaHHOH .·: 
0

M8rBCTpMLIO Tuna UNIBUS, "0611\M WHHa" 11 T.rr.; w:e:poi:o rrp:e:MeH.IICMUX Ha C<I>. . ... · 
IlpB :e:oy'JellHH pBOIIB'IHUX CJIO~o6oB· COIIp.11:lKCHIIJI a.rrna.pa.Typu C M&rllCTpMLIO'AII.II cpa.

BHeHB.11 cy~eCTBYIO~X yc-i-poi~TB. 06MeHa. BUIIOIIHeH ACTMLJIUH _aI!8JIBO BXBIU(Heiw:e:x xa.- . 
pai:TepHCTBJ:- ~OBOJ:ynnoi MO}O'llbllOHBMeCTBMOCTB M;, rrpony~1:Hoii:'crroco6nocTB Co; OT-'' 
na'c:e:Tel!LHLIX oaTpaT J:a.J: <f,yH~!]:lIH Tp~6yeMO~O ofrLeMO. IIOJ\l:IIIO'IReMOH a.nrrapaTypu' eo( MT),. 
J:OIIB'IeCTBa. renep:e:pyer.iux BeJ:TOP,OB npepUB8HIIJ[, Vo H 06ecrre'1B:eaeMoro BpeMeJI:e: pea.i:~:e: . 

', 0BM HB. oarrpocu rrpepUBaHB.11 r,: Ilo peoy~LTllTa.M 8H8Jllltl8. o6oc~OBIIJI BU6op ycTpOHCTB, 
OIITBMMLHO COOTBCTCTBYIO~ YCIIOBB.IIM pa.60TU B COCT8Be cpe~cTB J:OHTPOII.II CBCTeM yci:o-
pBTeJiei. . . . . , . . . . . ,, . . . . . . .. 

· Ocy~ecTwieHa paopa60T1:a a.nrra.paTHo-rrporpa.MMHoro o.6ecrre'1eHB.11 4-aAPecJiux c1:aH:e:
py10~x 1:peHT-J:~HTp01111epoB'KAMAK TJIJla U·(CK). ·_·Iloi:aoaHo; '1.T~ CK no Cp8BHCJIBIO 
co CT8HA8PTHUMB J:OHTpwepB.MB HBK CM 0BM o6na.Aa.IO; 6~LWCH HO. 2 IIOp.llAJ:a M; ," 
:e:Mem 6011ee B~COIYJO Co H ABIOT 3-i:paTHUi 11u11rpuw no T,. ' · · · .. .· · ·· ·.:... .• 
· · · CK, BHE!ApeHu Ha. BHJKei:Tope C<I>, rAe c :e:x JIOMO~I[) 6U11:e: opraHHOOBaHY :e:oMepeiIB.11 c:e:- ·· 
· rH~B 'oT 011eMeHTOB MarH:e:THoii: OIITHJ:H 11:e:iieiHprb yc~opBTeJIJI JIY-20, a. Ta.i:lKe_ HoMepeHBB 
rra.pa.MeTJ>OB BH:lKeJ:TBpyeMOro B J:~epy_C<f> IIY'Jl:8. (p~c.2). 

·<- ' ., _,. .. ~ . ~ . , - , ·. '• 
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OT AaTqHKoB.HHXeKTHP!ieKoro·ng"D<a·H cHcTeK flY-20 

PBcy~o1£ 2: 4-aAPe'ciu,i:e CJ:8.HBPYJOll\lle l[O.HTpOJLllepu B J:OM)JneJ:ce CPeACTB BOMepeHBJI napa-
. we-rpoB BHI<eJ:Topa C<I>. MI{- M_arBc;TpMH IpeiTOB: · - · · · 

· • BTop11.11 riiasa O~ABHJleT M&Tepuan1,1; OTHoca~eca I TexHB'lecJ:o'."! H ~eTOAB'lecJ:oMY: 
o6ecne'leHBIO c6opa )\8.HHUX B J:OHTpOII.II o6opy}\OB8.HB.Q'. cneITpOMeTpOB s uccne)\OB8.HBJIX H& 
cuaip0Tpo11ax. · · · · - ; · • · · · ·· · 

B &HMHTB'leCIOH '18CTB BDY'I~ cnoco6u o6pa.6~TJ:B. BXO)\HOro IlOTOJ:a BHq>OPM&I\BB 
F.x(t) B cc.u; COBpeMeHHUJC'q>HDB'leCl:BX YCTllHOBOI'. B -cneiiu<t>uJ:a nocTpoeiiBJI BX cpe;n:cTB, ' 
o~eHRBaeMUX no TpeM 1:J>B'l'.epB.IIM - a;n:em:B&THOCTB' IlOCTa.HOBJ:e oicnepHMCHT&, AOCTBI<CHHIO -

- M&J:CHM~LHOH CIOp<>CTB Ha6opa'CT&TBCTB'l'.eCl[HX Aa.H.HUX B M&J:CBMMLHOH ncmeoHOCTB BU· 
xo;n:Hoi BHq>OpM~B,-H&J:&nllBBaeMOH .B ycTpOHCTB&X M&CCOBOH Il&MJITB C nponycJ:HOB i:no- ' 
co6ilocTLJO c.. · · · . -· · · · · · 
. 06cy:z:;n:~ OC06eHHOCTB TexHIUB pe;n:y~Bp0B8.HllJI BeJIB'IHHU Fax(t), 'IBcneHHO BUpa-

.. 2K8CMOrO ~eHTOM . . . . - . ,. . .. 

. L 

Pax , · ~c • /f1 (Dj)ax 
.e=--= . -

1 
- • =en.··;·e,, 

,_ ;F.,.x ,(1 + ncr.,)Dawx. Vawx , . . ~, 

,· 

r;n:e F.:~ P.·.,x - CPeAHHe oHa'leH~ a;n:;n:uTHBHoro ·noToi:a ;n:aanux.Ha nxo;n:e :e: noT01:a /l:8JIHUX · 
HB.BUxo;n:e cc.u; COOTBeTCTBeHHO, nc -·:o:HTCHCHB~OCTL B:i.l:pa60TJ:B CBrH~OB oanyci:a cc.n: 
(C3Y),~1, .:. J:DnB'leCTBO-'i-pyrin O)\HOTHilJIUX Ae~eJ:TOpOB cneJ:TpOMeTpa, (D;)ax c:-· o&beM 
nepBH'IHOH HHq>opM&I\BB npn J:&I<AOM oanyci:e B j-oi, rpynne; · D~;;,,x - cpeAHHi 061.eM ·HH· 

' ·4>opi.t:~11, HecyUJ,ei , o6pao o;n:Horo . co6UTHJI, T., . -~ HHTepBan · BpeMeHB HeBOCnpHHM'IRBO
CTH cc.u; I[ C3Y, Vawx - ~&J:CBM8JILH8/I 'I8.CTOTa D&IIHCH Bi.Ix~;n:nux A8JIHLIX B HaJ:OilllTenB 
(vaiii ::; Ca), ~~ B &4 -· l[~B~eHThl PW~POB8.HllJI 'l&C~OTU oanyci:a cc.u; u o6'LeMa 
A&HHux cooTBeTCTBeHHo: . ' • 

- . PaccMOTpe~u MeTOAU 'yMeHLWeHB.11 T.,, a. i:r&J:I<e MeTOAU nony'leHIIJI Tpe6y~MUX OHa-
- 'leHHii &;: 11 c;i _;_ q>IIJILTpll.D;RJl 11 .J:OMnpecCILII. (c:z:aTne) Jl:B,HHi,i:x. IIpe;n:no:z:eHa o6o6UJ,eHH~ 
~TpyJ:TypHaa i:xeMa cc.u; C MHOroypoBHeBOii opr8HHD~Hei. JJ;aH 'i:pa.TJ:HB 8.H~HO MeTOAOD 

. OCHe.UJ,eHJuf cc.u; Heo6XO)\HMUM~ -BU'IHCllHTMLH~MB pecypc~ u. ~nei:Te paoBBTWI'.' J:OH-
~en1~1m "nHTemiureHTHoro napMJlMBOMa". , • . . > · . · ·. , . 

B CJIWJOUJ,eM PaDAeJie rnasi:i pao6iipaeTCJl np&J:TH~~CJ:Oe BUilMHeHHe PJIA& Cq>OPMYnH· 
p0B8.HHUX Tpe6oB&HHH npu peMHO~HH c6opa A&HHUX C M~HHTHOrO cnei:i-poMeTpa BHC-2 
D oi:cnepnMeHT&X ~a CHHXPOTPOHC H<I>Ba: .· OcyUJ,eCTBJieHa paopa6o-ria J:OMJinei:ca CHCTCM· 
HUX BHTep<f>eicHUX cpe;n:CTB oprll.HBD&I\HB MHOronpo~eccopHoi cc.u; OTOH-YCT8.HOBJ:H; Co-

~ -- . . ; • • • ·, . . _· . • .• ., • . - , - I 

, o;n:aHHUe annapaTHue u ;n:pausepHue nporpaMMHue cpe;n:cTB& nooBOJIB111t npoBDBOABTl> 1:ai: 

_ 6ucTpui npnev HHq>.opM~HH.o oaperncTpnpoBaaiimc co6uTB.IIX B Iie;n:ynzy10 8BM EC-1040, -
TU 11' MeCTHYJO Hana.;n:i:y 06opy;n:0BaaBJ1 · (». '18.CTH'ocTn,, nponop~o_HMLHW ~BMep IIK) 'iia 

'nnHHH c'Manoi0BM.TPA-100li, a T&J::Z:e BJ:lllO~TL IlOCJieAHR>JO B OCHOBHOH npo~ecc c6opa · 
' . '~ .- . -- '• ' . -

3: 

.~· 

,_-,. 

' .~:··' ·. .:':',· '. .. ·:. ·,. /:·! . '' :_.:" i ,.' :':., •
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Aa.HHUX. Cooj\8.HBeM APYrHX annapaTHO:-nporp&MMHux CPeACTB, pa60T8JO~ no npoToi:ony 
GPIB (IEEE 488, MBK.626), o6ecne~euo BHCJIPeHne B cc.u; MlllpOIOMDLIOTepHOH CTa.H~lUl 
TEKTRONIX-4051 AIIJI oi:cnpecc-ru18JIJIDB nony'laeMLIX 1\BHJIUX n rue npe}\CTRBJieHHS: n rp; : 
q>B'ieCi:oi '4>op~e. Paopa60T8.H~ annapaTypa .BHTepqieicllux ycTpOHCTB ;n:rui: BBOAO::BuBOi\a 
TepMHHBnLIIOH H J:OM8.HAHO-CT3TYCHOH IDlq>OpM~BB,. a T&J:ll(~ CUHXpoHimB.I\HH npHeMa ;n:ii»
HLIX 13 8BM. 'Bnoi:-cxeMa. MHoronpo~~ccopHOH cc.u; c~eJ:TJ)OMeTpa BHC-2. npune;n:eHa n~ p~c:3. · · · · · · , .. ·. · .· .· ·. · · 
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,PparKeHT 
7-KpeHTHoift /r~~~::H c .ffik1~ 

'] npeo5pac,osa
' Te,'!SIKH C 'iCnn) I I fnnm, ~ ]---- . cqeTq1<KaNH • .. {l)]'' . .. AHcn,neii 1~~ ·~. · ... • ' • '· C CC'i, 11 COM, Mn> 3 , . '' :-,: ; ·. · .. ·: .,: t. ::,:;}', '"f .. /;. ~·' : ' ~ f :•;,(~BlOP~~a~~,.'.1~~7c ~' 

. P.11cyHoi 3: BnoJ:-cxeMa MHOronpo~eccopHoi cc.u; cneJ:TpOM6Tpa BKC-2 n'aicnepHMeHTrut 
,Ha HeHTpOHHOM ny,i;e CHHXJ>OTpo11a K<I>B8 (nJHJ:TBpO~ OTMe'leHU -~)ITU 1100)\Heiw~i 
) J:OH<lnrryp~~H ycTaHOBJ:~,'BUA~HHipaopa6oTJ:e: m~pa),: T-; ~ui~lln; A, COM, HK; 

'., MIIr'IC;}ICIIII,: CC'!,· Mu_.:.: yom.i: ;n:eTeKropH~ro 06opy;n:0Ba.HHJ1; MY 7 YIIJ>llJlJIJIIOUJ,11e·~(>- • 
' ;n:yn11·c11cTeMHUX HHTepq>eico~ (* ~ i,.na' nepooro BapH8.HT& CCJJ;); KC~. ycTpoiCTB<> cmtxpo-. 

1Huoai:iiiu H ,J:OHTpOII.II CCJJ;; KIIM -:: MOAYnL HHTep<f>eica np116opuoi MarBCTp'iuiii. MBK.625;' 
.. ·HT.:.. MOAY~ np~o;n:a TepMHH8lll,JI~ YCTJ>OHCTBj re --'MllipoJ:o~JOTepH~ rpaq>lrleCJ:a.11. 

CTB.H~;· II':- MOA)'llB<8.13TOHOMHl,IJC npo~eccopOBj P, IIB, -KJJ; ;-' MOA)'llll ymmepcanLHOr~ 
JIPUBepa uei-BH YJ(B;,KCK-,'xoHTl)Qrul~p cenex:Topiioro l:3H8Jla; Iin;Y ll K_BII ~.Clll'HBJW 

' Ha'lana ~HJ:Jia yci:~pemm H OJ:OJl~&HHJI BUBO;n:a lzy'IJ:8. _11a MBIUeHL; .. ..·•I 

;H;T~~TJ,ell ;ao;n:~e'rn~hl ;n:iff~·Oil][C8.l;B~ ~o~~p~;SOOT~H~ y~miepa111LHUX. 
CpeA~TBy'npweHB'Jl annapaTypoi 4>-o~ecux ycTIIJIOBOX Ha 'nnu co' CT~BOHapHw.ui 
y;n:aneHHUMB 8BM na6opa.TopHUX HOMepHTen~HO-BU'IH~T~L~UX ~eHTpOB. ' i ,. , :, . · 

' KoM1Ine1:c' BDID'lii:eT,nODTO~~ Amt N Iio~'lepeAHO pa6o'l'~ll\BX D ~~ yc~OJ>BT~ui' 
ycT8.ll~BOJ: (N ·:5: 8) cp~cTBa,npHBOA& CJICTeMJIW: i:peiiToB KA.MAK OT ,HeCT&H;n:ap~HO~v 

·::1• "·' '.,. .. ': ', '\,·;:,_,:',_,:~·'.!, :·.,.~1,1:, .. , .' ':_. ,,.:·/i ,,-,' ,,•:, :,. . ..,,,,·,:':,\ ,· _'.- ', .,._ ·' 
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CllHxpOHHOro BHTepcl>eica C :OOOYA)'rnlel:CHHM J:aHBJJOM,' 11. TllUKe Cpt!ACTBll CBHXpOHBO~B 
• IOHTp~ npori;eccos c6opa -}\IUIHHX. _ YHnMLHOCTb COOAaHHHX CPE?ACTB -O&UD'lae~ s -

- - j\OCTBl'HYTOM ;co'leTaHBB BX xapu:TepBCTHI ~ B~COl[JIM OH&'leHBeM q = 1; 2 M6e.iT / c, YHH- , 
cp1~pye11ocTB,' llABJITBpyewocTH I: MeKBJOll\]DICJl' YCJIOBBJIM 011:cnepBMeHTOB BH6opoi.i 'mo-
6oro _ BO 44 BOO~OICHHX pemoB pa6oTH B COBMeCTBMO~TB s' pllMHX na6opaTOpHoi CeTB, 
nept!All'IX A811HHX, O~BHJIDII\ei ycTaHOBIB npoTDeHHHMB napMnenLHHMB llllHBJIMB Cl[O-
poCTHoro HHl{>opM~ouuoro o6Meu~ • _ ' - · - - . _ _ .• 

-, KoMJJne11:c BCJJOOLOOB~ A1L11 UOCTpOeHBJI cc.n; 3-x ciieITpOMeTpos, CB.IIOWl8eMUX C EC 
1 8BM BH'IHCnBTenLH~ro ~eHTpa JIBS ,(pBc.4). KpaT~O o6oCHOB8HO BHejU>eHBe EC 8BM s 
• '-~on-line" :axcnep~e1nu; , . , - ' 

B1>1'iHCIIHTe11>.HWH 
~§~Tlil-isrn - · 
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conpst•eH11e 
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, . I ' : • - , ~,' YHMBepca:11>.HWe CPeACTBa.-,' , . C ' • 

: ~EPl-i~EPHSI' 11.:.:::_ YnPasAeHMSl . annapaTypoil --~ - : I , I, · , I . I· 
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PucyHoI 4:. KoMnneiic YHBBepCMLHHX Cpt?ACTB ynpaBJieHH.11 amiapaTypoi <pBOH'3:eCHX ycTa,. 
•
1 HOBOX ~ o6opyJioBRHHH AJIJI npoiieAeiiu 01:cnepBMeHTOB Ha JIIDIHB ~ EC 8BM. KC - CBHXpo-
' HH~HPYIO~IIJI l[OHCOOL onepaiopaj nil - nllJlem. HHAHX~ IIPHHHM&eM:W: B nepep,auaeMHX' 

A'wiHux; C,P,,-;- cMeCHTenb B J>80MHOJKHT~L CllrHMOB llHHBH CBBOBj MKK -:: MBiponporpaM-,, ,•· 
MHLIB 11:onTp~ep 11:aua;na Ec 0BM. - , , . · ·, - · · · · - , 

·, . ,. .·, .\" \ 

', . ' . ' ,:•, -:, ,·' ' .; . . . / 

3BJCnIO'IJilTenLHIIJI '18CTL rnauu IlOCB.1111\eHa IlpaITH'leCl[OMY peweHHJO 08All'I opraHBO~B 

BL1co11:onpouoll<>ABTeJILHoro c6opa AaHHHX B 011:cnepnMeHTa.x Ha. C_<I> (1979-1991' rr.), cicyll\e-' 
CTBm!BWHXCB c' n<>MOU\LIO paccMoTpeuuux cpt!ACTB. ' · , · , ' : · , , : •· · 

' ' ,IJ;eT~LHO 06cy1K}\aeTCll' Opl'8HHO~ c6opa 1J;8HHLIX ~ AeBCTBYJO~ero HB. ny'IHX MB MS,. 
• rHHTHoro BpeM.11:-npOJieTH<>rO cne11:TpOMeTp8 ,IJ;HCK; Ilpt?ACTasneH8 CTPYITypa dc.ri; (pac.5), 
'o6eC!le".fBBWei Hll YCT8HOBie ,IJ;HCK-2 ~POBE!AeH:a'e 011:cnepHMeHTOB 110·4>pa.rMeHT~ '.aAep 

MHWeuu B BHimoou:iiuoi nocTIIJIOBie a+ b -+: c+ X, rJie noy'laiocL IYMYll.llTBBHoe p<>lKAeH~e 
· '18CT~ npii BO~Mi>AeBCTBBH 8APOHa II c_ ,l]Ql[&IILHOB rpynri~i HYI.J]QHOB J1AP8 b. CCJ{ C TOH \ 
JKe CTpyITypoi BCilOOLOOBM8CL B Ha ycT8H,oBie ,IJ;HCK-3' npB JIOcnllAflOII\eM ncbiep,oBIIJIBJI - , , , . . .. , I . . , , - .. , -
ABYX'l8CTB'IHYX 11:opp~•i (AononHHTenLHoe »He,rj>eHJie 8BM CM-4·uunonneuo c ~enLio, 
i.ieCTHoi HacTpoil[B DOACHCTeM CC,Z:{):C · , · · , · ' · · · 
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J , Hono:aceHH np~mi;unu 'op;au~ow:iun c6opa AaH~uic -u Tpexyposueooro l[OHTpon.s: CC.I{ . 
cneITp~MeTpa'nerxiix BAep 11a' ocuose nonynp~BOAH'ui:oiiux AeTeITOpOB - ycTaHOBl[B CHO., 
. . •,IJ;n11 peanuo~u CCJ{'o6eux Y~T-8HOBOI[ npt?AnOJKeHu ~XeMH patiMell\eHBJI u '<pyHI~O

IJMLiu.i:x CB.IIOeii ~eMeHTOB nporp8MllHo-ynp~e11oii aniiapa-rypu, ~peMeHHUe AHarpaMMH 
npo~eccon c6opa · A~~ux • H ClIHXpOHHO~Hll yonos. cc.n:, . a . TUJKe . anropBTMLI rrporpaKM 

,''\ ,;, 

. npa:eMa Aairnux B BE!AfllQ'IO EC 0BM (npHMepu llPUBE!AeHU na pH~/ 5~8).,,, , , ' 
I ' • ,, . _, .··,, , ' , , , 

f 

1. 

' ',,, • f_ ,, ', ,ii 

~ cuiH·a.,u,,: : ·.·, : 
. ' . CUNXpO~'!jQljUU 

" 3BM EC·10tq EC-105SH UMrepftuca 

\ ',' .''., - ',, .,/ •'·,'' .:, : ;,"' ,, /:-• V' ,; . 
1 
Pncyno11:,6:.'CTpy~Typ11wi cxeMa cc.ri; cnenpoMeTpa ,IJ;HCK., T ~. Mlil'weHLj s, C, M-::- OJie-, 
MeHTH µ;eTe11:-ropHoro o6opyµ:'o~auii; JIP.,- nn~einble paoM:n~lKHTenn; <I>, ,<l>CII, CC)3AK, 

·· JIYIT _ :- a,;eMeHTH · an~apa.Ty pL1'~o'pMupo»auBJ1 curuanou; BJI ':-,,6no11:upy10~ee ycTpoiciBO; 
T:~ TlliMep;. cq ,- ~~CT'IHIHj, HBY _;, HHTepcl>eiicLI BY j IlIK - reu~paTop' WRXM8THUX IOAOBj 

' BYC - &1011: ~Llpa6oT~~ curHanon ynp~eH~ npa:eMOM A8HHLIX n 8BM; OHY ,- oaµ;epiKau
HHi Hil,Y; cPn.n; B con.ri; - cHrH~bl paopeweHBJI II oasepweHBJI np11eila A8HHUX,B rinIJie 
C<l>· om -"0611\BS WHHa~ d.r~4/12s:' " . . . " · :,' . 1 , \. . • ", 'i ·, ,: , ·: 

, ;i; . ' . ' ' ,,, 

· Knio'leBUM ~OMeHTOM u oprllJIBO~H c6opa: A8HHHX co cnenpoMeTpOB ,IIB1IJUIOCL nonuo~ . , 
•· uciroin,ooaa11xe· IOHcTpyi:THBHLIX B c11:opocTHHX BOOMOlKHOcTei COOARHJJHX ynpaBnJ110~x : 
cp~CTB,' ii-pH I~TOPOM cepu onpoca perHCTp~py10~ei imnapaTypu BHB~BBponanHCL ~TO- '.' ' 
HOMJIO, a CHHXpOHHOe C~TUB8HH~ A8HH~X n 0BM npoHOBOAH1IOCL n TeMne CXIUIHpo»iuiBJI ·: . 
peru~T})OB KAMAI<' c, npe)l,~LHOH 'uopociLio; ~npeii;enB;MOJi np'oiiyi:':1:HOH c~oc~6HOCTLJ()' 

,HllllMe~ee,6ucTpoAeicTBYIOII\ero OBeHa - MIU'HCTpMH_BeTBH (1. M6~T/c < C~). . ' 
' \ ' ·, ' ·,.. ' ' ' ' ,, 1_ • • 



!.·) 

·/ 

;/ 

OT 
\ :,!":~::,~QTI 

,· TI 
rer:ec,<o 

/ii 

\ 

·i 

~ .' \./ '' ~ '\ .-/ : '~ •• - ' { 'f ',- ·- ',,' '. ' ' • 

,, PxcyHOJ:: 6: ' CTpy.1:TypH&II cxe11a' nporpa1D1Ho-ynp&Blll(eMOH '"18CTB CC.I( cne.1:TpOMeTp&, 
.,c.110. MCI! - IIOAYni. ~IIHxpOHJm~ BHTepcl>eica 0BM; MA - reliepaTop""C.acTelUloro 

/ aAPeca" B 1:p~iTe 1; Ta - HOAYlll[ WJ.11, 1:au6po~J:B AeTeJ:Topo11 .a T~CTOB annapaTyp1i1; PH 
'' ;' - per~cTp HanoEeHmi umym.coB BO :epeMeHHi'.x J:aHM&Xj BHK ::... perBCTp ~OHCTaHT; BP II 

. CK - 6ycf>epH!d per:BCTJ> • KOHTpOJlllep IpeiTB. C HeCT~A8PTHLDOI HOAYlLIDDlj .I( - MOAYnK 
' CHCTeMHoro 1:peiTB.j KKA.:. '1:pei~J:OHTponnepu THna Al; OBY,-:- ~a:rHan oanpoc~ OT BY; 

. ' . . ' - . \ ~-. 
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', Anncpo:t~ 
•;i:::1.mep:,1 
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P.acyHo~ 7: .BpeMeH~~ Aiarp~a pa6oTH CC) ~e.1:;po~e~a C.110 B ~ cc1>: BM 
- CBHXpOCJII'HaJIH "Bpe~eHH&ll ,MeTJ:a"; BHpa6a.THBaeMHe no nmym.caw B-TaiMepa C<I>; 
CK0 - ca:rHan oasepweHH.11 01:~noo~; CTpoo-IT;, Ynp-lI i BK - CHHxpoca:r11anu i.1:oH-
TpWI&Hm 6aiT ~cf>op~~ B nBHJIJI CBaOK c EC BBM. '- . . 
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IIpH oToil' ucin10~anoc1,'xiu:oe-~60 riporpWMHoe BMewaTMi,c~BO m~eHHoii: BBM B · 
npon;ecc C'lllTm8JIRll o6poooB <l>BOB"leci:mc co6:blTllH (no}\l'OTOBJ:a anriapaTypH B ~ne CcI> 
npOBOBO}\Bn&CL TOJILXO 0}\Bll·pao), a+~ coi:p~e.nocL }\O MJIHBM)'Me., panHoro cyMMeOe.}\ep-.: 

.· )KJ:H Ha npeo6pooc>B8.HB~ ~rHBJIOB 'n MOJ\YlLIOC Anrr, Bnrr (wmnor-n;nq;pa'., BpeM.11~I{H4>pa) B 

}\llBTenLHOCTB BX onpoca _B pe:ilrnue ASM. , " , .· ·, . . . .. , , . . . , , . ~ · · 
. . · Thi:BM o6paociu • 6HnB. J\OCTBrnyTH · rnanHIJ:e npeBMy~eCTBa npf!AnolKeHHhlx: peweHd: 

: MMCBM~HO ~M~H811 ci:opoCTb · rip11eMe. oicnepBMeHTMbHhlX )\11.HHhlX B pei:Op}\H~e :}\IIJI 

cboero Bpe~eHB ofu.ew irn4>'opMB.IµU[; npnHBM&eMOH .o~ n;mm yci:~pHTen.11 » 8BM; .:.. AO 
120 K6aii:T (.:., W co6blTHH,~a ycT8Jlosi:e .JJ;HCK}'. ... '. · · : .• ,( . , ; , . · · 

· Oco6eHHOCTLJO npireMa.µ;aHHhlX c' ycTaHOBIB CHO 6ima nepe1,1e11Haa: µ;mrna' HH<l>opMan:ii:-' 
'OHIJOro M8.CCBB8, B co6~TB:H, Hollliei:as: B pelKiIMe ASM BH4>opM&n;BJO Hl!Wb QT cpa60TaBWBX 

•. J:a.HMOB MO}\yn~ii:, MY 'cnyJKBT ycTpoiic-rn'oM ClKaT~ A~HhlX,: ~OToptie npB YIIIOIIJl~OM co
OTHOWeHBB nponycxHhlX cnoco6HOCTCH ~HTeP4>eiiCHhlX cpe;qcTB ~o'i:p~ae:r 11 }\HBTenbJIOCTb · 
nepf!AB."IB M8.CCHBOB n 8BM.' O;qH~<>, TaJ:Oe ClKBTBe ripB npOHOBOJlbHOM plicnpeµ;~eHBB BC

' ' ' TO'IHHJ:OB BH<l>OJ>Man;BB c~µ;aeT npo&ieMy nocne}\yK>ll\erci pacn~miBaHH.11 BX. sµ;pecon.' ,' . '' 
'_BHna 'npe;qnoEeHa' H BHeµ;peHa iJecTa.HAB.PTIIWI MCTO}\BJ:a' peweHJIJI iYroii: npo6ne~hl. Otta' 

· ociioriaJia iia Bhlpa6oT.:e ·a .TeMJie onpoca perBcTpoa 'cny:1Ke6Hor.o coo611\eH11.11 ("C:a'cTeMHoro' ' 
' aµ;peca") .:11.1: Teiyll\ero coi\ep.X<BMOI'O C"leT"111ia'. BCex ASM-x{ni:noa,KAMAK;' ;qo6aBnJ!e~oro 
:MOJIYllllMB M9H B MA (p9:c.6) I xucµ;ouy C'IBThlB&eMO~y B 8BM IOJ\Y A~HUX, ,I{IIJI' npo-

··· rpO.MMIIOH o6pa6oTiH (copTHponi:u) 08JIOCBMUX B IIIW,IITb 8BM MB.CCBBOB nyTeM aJIB.nBOa' 
'OJIB.'leniii,"CBCTeMHOro aµ;peca" paopa60TBJI wiropBTM, npBBOAHMhlH B 1:011n:e :rna»u: , ·., ', 

·, B Tpm,eii: rnaue, npe;qc:T~IO~eii peoy~bTaThl pa6,oT mi 111:0µ;enLHOM: yci:opHTene CIIHH,' 
• , .. BDy"lalOTCJI BOnpocLI · nocTpoeHH.11. HOMepHTenLHo-ynpaBnJ110~ cncTeM CBe~npoBOflJl~X · · 

';, '·I '1 ,'• ",', ,•.,' ·. " ,.·, , , ,' , ,., ,1,,, I,• ' ' c,HHXpoTpOHOB, i' ' ,, . . . " , • ' ' 

,:1. 

,. ,' ,,' .'/.t:,,/'1<': ,, ',: ·!· ._) ,' \ .\ ... ;,·', __ 
PBcy1101:, 9: .p6o6~eHJIM CTpyi:Ty~ 

, - naa cxeua IoMnnexca cpeµ;cTn IOHT-, 
. 'pOJIJI liapaMe-rpoii c~~xpoTpoua CIIH~. 

' ' ! ' ' •,;•-:/-' ' ,. ' 

"l 

PBcyuoi: 10: Cx~~a 4>y111:~ouiJi1,~ux 
i c~oeii: ACl C ·xo11TpOlIBpyeMLIMB yo:'. 
mwB: HII-iicTO"IHBI IlBT8JIBJlj B'l-.:.: '. 
iianpJ1lKeJ111e BhlCOJ:OH "IRCTOThl, , . . . 

'1 i 

Ilo. iimfoµ;~~· riponeµ;eH~oro i ~an-~a. BC~oriiihix '. Aa!IH~X. ~p~µ;~6l1<1~~a ,ii 'b6~~JIOB~a 06-
, ·• 11\~' CTpyJ:Typa' xoiumei:'ca CJ>f!ACTB '8.BTOMII.TH08.D;BB ycTai1oai:11 CIIHH .• C pachpeAeJieHHhlM 
''peweJI:&eM oaµ;e."I' J:OHTpoii.a ~e ~apa.MeTpOB B Tpex c'.iicTeMax A Cl ~A 03 Ha 680~ nporpa.MMHO-: • 

coiiMec~BM~XMB~po-f3BM'.(p~c.9).'.';' · '< 1:> /,?; :,.,'. .. ·;c, '. ,:· '; 

,· 

' i ' • ' • , , '\ • 

Iloµ;po6uo paccMaTpBBaeTCJI. cooµ;8JIHM noµ; pyi:onoµ;cTBOM B npB onpf!Aen.111011\eM y"I&-
, CTHB aBT~pa BBJKHeiwas: H E!AHHCTBeHHM ynpaB1IJIIO!l\a& CBCTeMa J:OMilllei:ce. A Cl. IIoClJElAO- , 1' ,; 
· B8.TenbHO peMHOOBal!hl 2 BepCBH CIIC;eMhl, nep'a~ BO J:OTOphlX 

0

BCilODLOOBB.n8.CL ~ TelIJU,IX 
, HCnhlTaJIHH ycT8JIOBI~ B BTOpas:--: AJI.1101:cnnyaTBJ(BB CBIIXPOTP.OHa B npoeJ:TIIOM (xonoAHOM) . 
' B8.pB8JITe npB pa6oTe xonLn;eBhlX M8.rJIBTHhlX oneMeHTOB B i:p:ii:ocTaTe C DAIHM remleM; 

'06e BepCBH ACl BJ:nio"laJOT annapaTHo-nporpaMMH:ble CPE!ACTBa, o6ecne"IHB8.Dll\B0: BC-
' cn:e)\OB8JIBe nJ06hlX BOOMOlKHhlX · pelKBMOB n;ni:na'leci:oii pa6oTY' cBHxpoTpoHa nyTeM pac
"l~THor~ oaµ;~iui • reHepan;nn 4>yH1:n;BH npimoµ;a Tpex HIIK -:: BCTO'IHBIOB nBT8JIBJr. co~ 
BeTCTBYIOll\BX rpynn M8.rHHTOB B llHIIO ero J:00:Ln;a;. CHHXpOIIHOan;HD BCex OCHOBHhlX yonoB ' 
yci:opHTen.11, B TOM ;'!:Bene, ceMB HIIH --:'HCTO"IHBIOB nKT8JIH.II aneMeHTOB.M8.rHBTHOH OIITIIIB 
(BMO) J:8Jl~a nnoµ;a ny"l~a <l>~PM~pone.iuieM c~HaJIOB BX ~anyci:a; npo~pi:y pa60Tocno
co6HOCT11 HIIK H HIIH c n0Mo~10 BOMepeHBH 4>opM B aMnnBTyi\ CBl'H~o~ oT'mc µ;aT"IBIOB . 
(p•c.10): ' ' ·.·. .. , .. • ... · I . · _ ' . · 

.l{aHO OilHCB.Hlle npeµ;n0Ee1111oi MeTOABXB 08.)l8JIBJI C uym,Ta ACl napweTpOB IU[J:na pa,! 
60Thl HII~ ( BHTepBMOB BpeMeHB · ~11HeHJ1oro I HOMelll!IIH.11, T<>J:OB1 : BX. "C~OllOB" H Illla.BllhlX_ 
nepexoµ;oB no napa6onn"leCJ:BM i:pBB:blM, MHHBMMbJlhlX B MMCBMMbHhlX OHa"leHBH TOJ:0B), 

· a T~~~ pac"leTa II oo.BeceHBJI B OOY MBipo-8BM co'i>TBeTCTBY~~~ Ta6nBI\ }\BOB'IHHX · 
J:O}\OB,:nocim~iw:x B annapaTypy npBBOAB HIIK. ' ', , ' . 
' ' Heo6XOABMOCTb paopa60TIB ABYX BepCBB A Cl o6ycnoBneHa BX OTllB"IBeM IM 'no oa- , 

µ;aBaeMoi BpeMeHHOH CTpyi:,i,ype IU[Xll&, .TM B no e.nropBTMaM yn'paaneHH.11 J:OIICTPYITB~HO 
p!LOHhlMB HIIK (pnc.11)." I! "lacTHOCTB, a ~llOAHOMBapB8JITe cnpBMeHeHBeM MO!l\HhlX B 

.. yµ;aneHHhlX ,OT 8BM. npoMuwneHHLIJC BCTO"IHBIOB Toi:a.HCTP~2600 ynpanneHBe 11:arHBT-
.. Hoii c:&cTeMoii CBOAHTCJI I reHepan;BB 4>yui:n;nii: J(t) c BHABBliiAYMLHhlMH µ;11.11 HlKµ;oro HIIK · 

OHa"leHH.IIMB ucex, nepe'IHcn:eHHhlX napaMeTpOB (i:pOMe 0611\ei µ;llBTeJibHOCTB' n:Bina 11 'na-' 
you Me.lKA)' n;BinaMB); .l{llJIHa& 'oaµ;a'la peweHa_ cooi\anBeM cpt',ACTB, ocyll\eCTBnJIIOll\BX · co
B~~c;;yio nup~~Tiy· no·CJieA~BaTen~Hoc~eii: ioio~ /;(n) ~ ~(n), npB 'OToM n ~ [7'::1-] ,, rµ;e · 
t - Teiyll\ee npeMB IU[i:na; n :-' HOMep upeMeHHoro wara oaµ;8JIBJr xoµ;oa, u = 20, MC - M:BHB

M~L~oe OHa"leHBe wara; l = 1; 2, 3,: .. (oaµ;aeTCJI annap~THO B B nporp~Max), i == 1, 2, 3., . 
· Yi:aoanu oco6e11Ho~TB ~PE!ABOX<eHHoi oprai'i~an:ii• ocnoaiiux e.nne.pe.TllhlX cpeµ;cTB A Cl 

'B 06e11x "BepCH.IIX ( u'a pBc.12 npB~µ;en~ CTJ>YITYPH&II cxeMa BOMepBTenb110-ynpaB1IJIIO!l\ei an
napaTyphl Bee XOHe'IIIOH MOABif.>Bian:BB); B OTOM paoµ;eiie npeµ;CTaBneHa TelCHBia ~peMel!HOH 
npBBSOXB npon:eccoB BhlA&'IB BO 0BM ynpoo10~ 1:0µ;0B HIIK B'B0Mepe11nii: 4>opM,TO
~o~ RIIK I onopuoii -iacTOTe re~epaTopa i:uapn;eBLIX "IIM:OB 'T = l'.i:r~, a TBJ:lKe TexH~~ 
~BT)'AllilX HOMepeHBi TOJ:OB HIIK 'B HIIH B W:oMeHT HlllKeJ:~BB ny'li:a. '' I , ' ,' ,, 

B' i:p:&oreHIIHX. p~ll<BMax BCDhlT8JIBB. C~HxpoTpPHa. oco6y10 OHa'IJIMOCTL, np:&o6peTana 
Haµ;eJKIIOCTh ACL', Tpe60BWIOCb n~IIOCTbJO BCl[llJO"IBTb BeJ)OBTHOCTL 8.88.PBHHLIX 'ocT8JIO- ' 
'BOi: D;BJ:nB"leCIOro B006yJKµ;eHHJI HIIK BO-Oa c6oeB.MBJ:po-0BM; o6ycnoaneHHhlX 6nBOOCTbIO 
BCTO'IHBJ:0B C~bHl>lX onei:TpOMarHHTH'u'.x H~oµ;oi:' B noMex no llBTa.JiBIO, Tpy]\HOCTb 08.)\8."IB 

, ~ .. COC~OJlll8, B TO~, ·~TO nocne c6oa AOllX<eH 6blll aBTO~;TFiecJ:B' BOC~T8Jl8.BnBBB.TLCJI sw6pBJ1•, 
l • • ·. ,', , • . • ,. • • , . • , • ' . , , . ' 

HhlB pelKBM BCCllE!AOB8JIIIB, OilPE!AenJleMhlB J:M,,TBilOM y11paB1IJIIO!l\eB nporpaMMhl, TM B O&-
'AaHHmnl B Heii: napaMeTpa,w;; Ilo oi-oi npB'IBJle; a TaJ:lKe' All.II µ;oi:yMeHTHJ>OB8JIH.II pelKBMO~ 
Heo6ioj\1D10 ax COXJ)BJl~Be B oe.noMBH~ll\eM yC'rpoii:cTBe c coµ;eplKBiihlM, lie paopywaei:i:mo1 

•. ' ', ( . ' ' - • - • j. ,,, . . • 

npB·oTJ:nIO"leHIUI nBT8JIBJI. . ':·, 

,, 

' 
·f 

,·," 
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' ·. ., ' ' . • ~ , · ' t. , '!, · ', i ·, ·,; ' i \ , .. , 1 ', : ·'' , : , - / -'. 1; · _: 
P11cyuo:a:: 11:;BaAa.naeuui I(HDI .. , P,11cyH01::12i, AnnapaTHlle cpeACTB&. CRCTeMbl ACl 
p __ a6_ OTLI Mlll'HBTHWX OJieMeHTOB ·: B xono~HOM ~a.pBaHTe; MIi, JIP~MarHBTLI ii: nBHOLI 

'" ,• , , J, ', '.,', , ' I, ) \ 1,_'..,, 'I, ••, 1( .• 

CBHxpoTpoHa CIIHH:,, . 
1 

• , 1: peryn.apnux nepBOAOBj JIIl-:-nn1mu cornacoBaHHLIX, 
· a) ~ B Temxux BCJIUTMRIIXi II~OMClKYTI~;; IIC-npB~MHo'.'cornacy10w;ae ycTpoi-.. 
1 6) ·~ ,· ~'. XOJIOAJIOM:' Bapn:aHTe • •.. . >, CTBa n ImK; · <I½l>opMHpOml.TenB; r .:.'lac~. peani- , \ . ' 
(WIH' OAHOi rpymiu); ' . . . ':'- , '11oro' BpeMeHBj OCH ~OJ: perynnpyeMoi IIPBBSOXH 
BC - CBrHan HHenJHe~o HHBl(Bll· . ' ·• 11a•fona: ~J:m~ I: -~aoe HaJip.aJKelll!J[ ceTH 50 .r~; , 
J>OBaHH.ll'~i:na (o~iaf ' ,· /· '. C'l'...c~~-i-'IBJ:Hj BP,BBP.'..:B~XO)\HLle perii:cTpLI; .· < ' 

{ : . , ' . , ,n.~-BOJJl,T~eTp; 0HH.:.o-ranmmhli JICTO'lirn~. H~p.!1-"•' 
., · lKeHBJ[ A1L11'1:wm6poun :AII,11; Illi-:-J11HTepcl>e1i1c 

RS-2a2c v.24; YKK.:.:1:p~iT-:a::011Tp~ep: , · 
\' ,-· • :·'-!': \ . '·,' . .' ·,.'· ,' .... ,1 J. ;·.->)·::' ,\ .:•, ·.:·'-/'.1' ,'/. ':, ';, -.. ::_,',. •'1·,:. ',·:1' '•, 

. B ·. B~noimeHHOM aHamr~'e HOB~CT}ll,lX ciio~;;60B aJ:TBBHOH. O~Ti'-i _OT c6oeB CHCTeM Ha 
6~e MB1:pe>-0BM MERA~60 e·a~ei:TpOllBJ:a-'.60") rio~aoauo, 'ITO (}TJ!_cnocri6i,i He AD.K>T pe

·. weHlLII IlOCTaBJieHllLIX O~Aa'I. • IlpeJ1nOJKeHH8.11. M~TO)\~U~ o6ecne'leHILIJ OT~aooyCTOH'l~OCTH 
, ' •·•. '•••' · ," \' i · '' •'}-, v' 'i ,• )',' • •,, ,: •, 

AC 1 .. ocHOBaHa. 11a H~nom,ooBaHHH · AHCJ:OBoro ·. OY, rAe . paowe~aeTCJI · MHOJKecTBO p&iJIH'I· · 
HUX ynpa.BILIIID~ nporpaMM J1 11'a6op COOTBe~TByiou~x cny~e6HLIX <{>WOB c Tei:y~B' 
BMilnHTYAHO-BpeMeHHLIMB nap~eTpiw:n; Ta.6n.Hll~B J:OJ(OB HIIK ~ npo~B AWIHLl~B. A~.• 

, TOM!lTH<iecuii pecTapT nI06oii: 'no npepBll.HHLIX ~6oeM nporpaMM c BOCCTaHOMeHBeM Bcex 
. ~~ 11apaweTpoB, a TaJ:JKe c6poc HIIK. BllOLIBBeTCJI 11po~pawi.iupye~- TaHMepoM "BpeMell-
. }IOH. CTopoJK" B cny'lae e;o nepenonHeHBJI CHrHMaMH 'oT 8.AaJITepa nn~iuo~er<> H~po<eHl!J[ ..... 
.,60T~ (pn:c.12-13). ·. . . . . . . : , . . . . ... , . . . . 

' . . C JJOMOXW,ID "BpeMeHHOro CTOpOJKa~ BMllTHpyeTCJI 1:pa~J:OBpeMeimoe BLIJ:nJD'leHs:e MB1:po-. 
8BM, 'leM BHB!pfBp,YeTC.11 pa.60T8 PmlY:'.oarpyri'IBJ:8, 011epa~BOJIHOH CHCT8Mlil 0BM (OC ,' 
PA<l>OC, RT-11) II BLIIT01Iilem1e BHCTpy:rr:~i

1 

ee l,(ClAH<l>lll~BpOBaH_HOro ltOMllH)\HO~O 4>aina. C 

BCTpoeHHLIM CJ:aHBJ>YilltllM ,TeCTOM, 'npOHOBOA,11.~M ITOBCJ: panee 81:TllBHOHPOBaHHOi ynpS,: 
, • . ..... ,. . . . . • I • .•• . • 'I' . . ,0 • 

BnJ110~dnporpa1n.iu(pnc.14). ,· :,_ < · ·· ', ,, · · '.< ,.···· 

.1 

;,. 

,Toku UllK,. 

j, ·-"4 

n_oH~xa. J omxa.3. 38M · 

i I I w I , I 11 11 • t 

'----+---+4----'--t 

t 
-t 

· ·, fcfpoc · 
numaHu1138M, 

nepeJa2p931<a oc, 
. . ,. . . . , aBmopecmapm npozpa,.., 
· PncyHo~ 13. JJ;narpB.MMa pa60TU TaHMepl\ "BpeMeHJloi CTOpoE" i3 CHCTeMe ACl. 

· cma/)m · 
{,t,ecm¥in) 

-. .f 

: · .4 WCl<.OBOe :J!I:' · q, C.ll!l>lfe5H41)< 'f'aUAO!J) ·, 
r-,-;&"-;:;._--~- --.,-- "\ 

--:;-: ~,, _ '·. . \ 8~_AKJl./eHUt!. n.u.maHWl 1· ::c~-
0 UMuma~1111 -, • . Mwl<po • 38M 

Cef"OJ1 nuih•NU:l -
ltf! CfZHaA_y _ 
maJ.11;,f;;cmo- Ja.apyJl<a 

cucineMbt 

'HU11f;ffo01;:/ff. ;t,.';t,.."&~ 
; RU D)(: Tl:STK 

,i cl<aHupy10"111u in~cin '!'Esrx ,-.--·--;. 

,--,-"' - -~RU.Dl<l:NAM~-1 

A---· ·-1· ~ 
' 

. :A'~.DKf:NAMEil .. ,• 

---- ·, © . 

I 
·tu JJIC(:NllHE",,, ; L,;...-4"-"---'--"-"-,,U r,<i,NAi 

ynpa'81ieJiui onepamopy 1f _ ;.k-3, --· · ~L..+',,--'---J • _· .. · /}_ -J 
aA9·&o'oduMeHU :.;...,/. ~ ··,·~ . 

. . . - ··.·.· . ·· ... L...:.: ·-·-_·_,. ---~----·:·-_· __ . ·. ,...,: 
PHcy1101: 14: AnropHTM Bl,lOOBa nporpa.MM ynpa.nneHRII ~1:noM c1rnxp0Tp0Ha CIIHH JI lf>op-

. MST COOTBe~TBYJO~ cny:iKe6HLIX <I>ainoB Ha ABCJ:OBOM OMOMBH8JO~eM YCTpOHCTBe. S; '.:..:· .• 
TO--aa B:XOAa B ynp11J11IJ110w,y10 nporpa.MMy NAME; (i = 1; 2; ,;.~; ... p) c m:icneJU'IO~ei ria:· , 
rpyoi:oi 11apaweTpOB BD, 4>aina TEST,; . . , , - . ,••. .-

.... 
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·•/IT pHBE!AeHo oJIBcaHBe ~iiop~oT~Hoii rrporpB.MMhl paoBBToro AHwioroBOro ABcrreT'lepa., 
· nocpei\cTBOM i:oTOporo · orrepa.TopoM _coxpa.H.11JOTCR. nnu ~0MeH.1110TC.11 rra.pB.Me:rp~ · ~i:11a., · a 

TMlKe JIO crre~MLHUM ABpei:TBBa.M o'cy~eCTBII.lleTC.11 nepexOA J: pOOIIB'IHUM. rrpon;eAYpB.M 
(ABBrHOCTHJ:B HeJil)aBBnLHoro 08.ABHB.II nap~eTpOB, J:WIB6poBJ:B AD;Ii, BLI6opa. J:OH<fmry~· 
pan;uu ucrrbnwyeMLIX TepMBHBIIOB, B~Aa. HH<popM~ Ha IIYIILT B BHeWHBe yc:rpoicTBa.. 

' 0BM, npepLIB8llWI B OCTBHOBJ:B rrporpB.MM, OaBepweHB.11 ceaHca pa60TU ycTBHOBJ:B BT.I(.). 
'I)>eTBB (HBlKHBB) ypose:nL COOABHHOro MaTeMa.TB'leci:oro o6ecne'leHBJI ACl o6paoym 

IIOAJIPOrpBMMU o6~y:acBBBHB.11 ~rra.paTypu. 0Hu .11B1IaJOTCR yHu~upo:eaHHUM JIAPOM scex 
ynpaBll.llIOJn;BX rrporpB.MM. · . · . . . • · . ' . . . • - . 

.. PaccM<>TpeHHl,le 6aooBue cp~CTBa. ACl c rrpBMeHeHBeM pecypcoB OAHOH 0BM o6na
)\MB cy~eCTBeHHUM HE!AOCT8.TJ:OM: BMB He o6ecrre'IBBBII8CL BOOMOlKHOCTL BOMeHeH~ na.pa.
MeTpOB n;ui:iia B peMLHOM BpeMeHB pa60TLI_yci:opBTell.ll. reHep~ D;BJ:IIOB rrpBOCTaHa.BIIB-' 
BBII8CL npB p;uanorOBOM pac'leTe Ta6niin; J:OAOB HIIK' a. AIIBTelILHOCTL OCTBHOBJ:B. OaBBCena. 

'OT ~J:OpOCTB Ma:HBIIYruI~B onepa.TO~ B 08.A~aeMux·oHa.'leHBB·na.pB.MeTpOB. Ilpo6neMa. He 
' rrpeOA01IeBB118CL c noi.l'o~JO ABYXOBAB'IHoro Mo~ilTopa. OC TBrra RTll-FB uo-oa. cnolKHOC~B 

pac'leTa TaMBn; B HeAOCT8.TO'IHOB IIJ>OHOBOABTelILHOCTB rrpon;e~copa.. PeweHHe AOCTB~BIIOCL . 
;,.T~LJ:O MOAB<I>iii:a.n;ueii A Cl Ha MHOrorrpon;eccopHOH OCHOBe, llpB OTOM. lKec'l'J:Be Tpe6oBaHBJI 

:a:· 6ucTpOAeiicTBBIO B Ha.AelKHOCTB BXOA.IIJn;BX B. cucTeMy 'cpeACTB onpE!AeJI.IIIIB. HeorrTBMML- . 
HOCTL MOAB!pBJ:~BB c m>AJ:IIJO'lei'.ueM,nym.ToBOi CM 0BM (puc.9). · ._ . 

. Bm BN6paH . H8.B601Iee a.J:TyMLHLIB IIOAXOA J: opraHB08.D;BH. pacrrpe'ieneHHOii: BH'IBCIIB~ 
TelILHOB MOJ&HOCTB. c. ~CIIOJILO OBaHBeM B Ia.'leCTBe TepMllHBIILHoro cepBepa. 110 BM TBria. · 
· IBM PC, a. B i:aqeCTBe cHcTeMHNX cpeACTB o6MeHa. - arrna.pa.Typ1,1 B CTBHAa.pTe VME,' JIB-· 
'11.1110~eii:c.a: HeoT'beMIIeMoi '18CTLIO BCex COBpeMeHHhlX CC.I( cnexTpOMe~poB B CHCT~M aBTO-
_ MaT:ima.n;uu yci:opBTeneii: (LEP /~Ps;·nESY III B AP,)::. . . . 

n"oACHCTeMO 

, ynpOBAeHHA 

LD-l!<>OH 

~ 1 · "I ; '~ f _o cu q) . .., 

.'· != 2-~· ~i= 
, i l ~ I l! -

,. 

,. 
flyAbfOBOR 

, -~ffiBM;;eu-16 

RS2J2.-C V.24. ~ 
•g~· ·.• Clc:J 
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.· I' 

PucyHOJ: 15: Gx~Ma opraHBOan;BB p~rrp~eneHHOB'~N'IBCIIBTeJILHOH MO~OCTB ACl Ha 
OCHOBe WBHLI VME (1986 r.) •. C-J:OHTp01111ep WBHUj :H-'-uwrepcpeiic iaiiana. MERA-60; 0-
6yqiepHW1 lla.MJl;i.; 11:-:npo~eccopHhlB MOAYIIL c MBJ:ponpon;eccopOM lntel-8085. , · 

B npeAIIOlKeHHOB p~wupemroii: J:OHq>Bryp~BB ACl BeAY~WI ~i:po-8BM_oc~60lKA8.
eTCJI OT qiyHuiuii: ABMoroBOro BBOAa. na.pB.MeTpos u pa.c'le:ra. Ta6niiii, i:oT~pNe B<>Ona.r8.JOTCR 

- H8. 110BM.- KoMMYHBJ:8.D;BOHHHe cpeACTBa. o'6MeHa,BNilOIIHeHN s BBAe J:OMnJiei:ca. MOAYIIeii 
VME (puc.-15): P8llpa6oTa.Hbl anropHTMhl B08.BMOAeicTBBJI ABYX 0BM, OCH~BaHHOro Ha . 

• , , •. ·. .• - , . . , ' . . - '. . • I_ 
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CTap~OBOH ~B npouo"BOABMOB iJ J:OH~e J:a.JKAOro.n;a:Dia..npoBepi:e s MERA-60 qinara Il0BM. 
Ilpu. o6HapyEeHRH qinara. nep~Me~a.eMblB M8.CCH~ pa.c'leTHhlX ABHH~X I! na.yoe MeJKAY ~H- _'. 
i:na.MB C'IBTUBa.eTCJI uo 6ycpepirni lla.MJITB VME B 03Y MERA-60-u cna.ca.eTCJI Ha ee ABcxe, · 

' 'ITO 06ecne'1RBae1' B0006HoB11eHBe ~BJ:110B yJKe C HOBhlMB nii.pB.MeTpB.MB. IlporpB.MMhl 110BM 
H8.IlHCaHU Ha <POPTP AHE u pa.6oTaIOT_ no pa.Hee OTIIU<eHHUM B MERA--60. anropBTMB.M. 
BunOIIHllHHOe pa.cwHpeHHe M8.T06ecne'leHJLII MERAa60 AaeT'BOOMOlKHOCTL Bb16opa OAHO-
npo~eccopHOH BIIB pa.cnpe}\elICIIHOB CTpyi:Typ_hl _Bhl'IBCIIIITellbHhlX cpeACTB. -,, . - -, . 
- B pooy11bT8.Te· MOAHq>BJ:8.D;BH ACl HOMeHeHBe pelKBMa. pa60Thl·COilpOBOJKAaeTCJI IIBWL 

AonycTHMhlM'yp;nuHeiIBeM na.you ueJK,tzy ~11i:11~u. IlpuBeAeiia. qiopJ.i:y11a. o~eiuu n011y,iae~oro -
BpeMeHHOro BUBrpuwa. Gt, Iloi:~a.Ho,. 'ITO G/ i,eoi:o pacTeT c yBenB'leHBeM 6NCTPOAeicTBBJI' 

·- . AHCJ:OBOro OY.MERA-60 u''ITO npu BCilOIILOOB8.BWeMCJI OY .Gt ::::(250+300. BHE!ApeHHe WBHU 
VME A~BIIO T8.J:lKe BOOMOlKHOCTL AMLHei~ero'Ha.pa.llJ,IIBa.HHJI Bhl'IBCIIBTeJILHOH MO~OCTB 
A Cl ii.11.11 peme11u.11 APYrBX 138.AB'I.. . . . .. ' .. · - . 

. 'B 08.1:llIO'IeHHH OTMe"laeTCJI, 'ITO rna.BHLIM BTOrOM AHCcep.;.~HB JIBII.lleTC.11 HOBOe peweHue· 
i:pynHOH HBY'IHOH npo6neMli 1:0!.IIllleICH~ro C~ASHB.11 H J)OOBRTB.11 B 01:cnepBMeHTBIILHOH 68lle 
o).iHoi BO BeAY~X qiuouqeci:ux .ITa6opa.Topuii:.:.p.11)\a ocHo;;;cux 011eMeHTOB ee· BH<ppa.c:rpyi:
Typu, o6ecne'Ill'.Ba.IO~X aBTOM8.TB08.~llK> HCCIIeAOBa.HBB no <fmoui:e '18.CTB~ BblCOJ:HX OHep
l'BH' 11 pell.llTHBHCTC~OH,JIAepH~B q>Bouxe · lla. npoTJIJKeHBB AIIBTeJIL~or.6. nepBOA8. BpeMeHB ( C' 
1974 r.i,., · · - · . , . __ .· · · · · • , • · , - · . . , ' · · 

B AHCcep:ra.~HB npeAllOJKeHN He HMeIO~e 8.HMOroB peweHB.11. MHOrBX a.J:TYMLHNX BD- . 

npocoB ~pryMe11-rupy~Moro 11u6opa. Ha.npa.BlleHBB pa.opa.6oTx'li B npa.i:TB'leci:oro 
1

B~eApeHM 
HOBbIX ~peACTB R. MeTOp;OB c6opa.'.n:a.i'i'Hb1X 118. cneJ:TpOMeTpax OlleMeH-ra.pHUX '18.CTBn;, a Ta.J:lKe 
J:OHTPOIIJI cucTeM AeicTBYIO~ero B coo)J.a°»a.eMoro ~~x11u'Ieci:ux· yci:opuTenei npoT<>Ho~ B pe:- · 

'. IIJITBBBCTCJ:BX .IIAep; · ..:,_ .,.· ... /. _; , - ,.. . , , 

Oc110BH'ue peoy11LT8.TN.,aHMHTH'lei:ux; H8.Y'IH0-Tex11u<ieci:ux :e: Ha.yqHo-MeTOJ\B'lecux, 
~CCJie/l,OBaHBH-8.BTOpa. cpopMynupyIOTC.11 B BB)\e BLIBOAO»; .. npBBOABMHX .HB>Ke: 

__ ;,..-

- . ' ., . 

· 1. Bnepu1,1t(B CTpaH~-y'lacTH~~~~ OHHH p8llpa6oTBH, cooAa.Jru_u~nOJiwosaH npu nO: 
CTpOeHBB cpeACTB a.BTOM8.TB08.D;HH CHHXpOq>BOOTpO~a. OHHH P.IIA arrnap~THO-nporpa~--

.~. " • ' • - • • '·· • • • • < '. 

MHhlX MeMeHTOB, IlOOBOIIJIIO~X ocy~eCTBIIJITL B peMLHOM BpeMeHB Ha IIBHBB-. C Ma.
llhlMB a BM J:OMIIlle~CHJ',IB J:~HTpOIIL B8.JKHeirnux OJ:CIIIIY8.T8.D;BOHHblX. na.pB.MeTpOB yci:0;- .. 

· · puTen.11 CBHxpoTpoH11oro Tiana: 

:B -'IO:CTHOCTB1 c~~BHH,l,le ~~~HThl BHeApeHu· c n;enLiq opra.Huoa.n;nu MHoroJ:BHMLHNX 
·npen;uouoHHhlX BOMep.eHBH B aBTOMa.TB'IeCJ:HX ,toppei:~ui na.pa.MeTpoB cucTeMu MeA-

. • :.neHHoro Bi.lBOAa. nyqi:a B Apyr11x cucTe~ yci:opuTen.11 Ha ~eHTpMLHOM ny11LTe CBH:x'po
q>a.ooTpOHa., a Ta.J:lK; All.II O<f>!PeJ:TBBHOil CBJIOB BOMepHTelILHOi! arrna.pa.Typu c 0BM Ha 
nynLTe BHJKenop~ JIY-20: _ _ : -'- :: .· · · 

Ilp;MeHeHBe yi:aoaHHhlX p8llpa6oToi. cncico6cTBOB8JIO ~Ha~HTelILHOMy coi:p~eHBIO ·. 
AIIBTMLHOCTH H~Tp~ii:i:H · peJKBMOB CHHxpo<p&ioTpoHa.,. yny'lweHHIO i:a.sqe~TBa. BUDD-

. • _ AHMNX ~O.Hero ny'IJ:0B H n011y'leHBK>. BOOM~>KHOCTB. AMLHeiwero pa.cwupe1rn11 · i:pyra 
pewaeMLix'oa.Aa.".I)\ua.rimcTBIB CB'CTeM 6aooooro ycxopBTelIJI JIB0 omrn ».p~uix_. 
BhllIOIIH.eHB.11 lllla.H8. ero peJ:OHCTPYJ:I\BH, 

,.,,..., 
2.' B~epBble B CTpa.Hax-y'la.cTHB~a.x OHRH paopa6oTa.H,. C00)\8.H B BHe,n:peH Ha ycTa.HO-. 

BJ:e EHC-2' cne~BBIIBOBJ>OBBHHLIH J:OMIIIIeIC annapaTHe>-nporpaMMHLIJC H~Tepqieicnmf • 
, CpeACTB opraHHO~BB MHOro~po~eccopHOB CBCTeMhi c6opa. ABHHUX • i:pyirneii:wero MB~ 
rHBTHoro_ c1ie1:TpOMeTpa.. . _ 

· IlpBMeHeHHe MeMeHTOB yiao1urnoro J:OMniiei:ca. B 9-neTJie~ ~BIile H~ClleAOBa.HBH Ha ~ep
nyxoBCJ:OM CHHXpOTpOHe H <P B0 o6~cne;jiim> BOOMOlKHOCTLDOJIY'leHB.11 npHHIUIII~a.lIL!JO 

• .A" .... • •- / ' -• " • 
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' 

HOBWC oi:cnepBM~HTBJll,Hl,l:X CBe):leiuui O xapai:TepBCTBJ:ax aJWOHHOro pO:lKAeHBJI B BH- ;, 

J:JIJOOBBHWC npon;eccax runepoHoB, ~TurunepoHoB, o"lapoBanHHX 6apuoHoB At c pac-
.· naAaMB no :i:anane.M At => K~ pll'+-ii,-:-, At ~ A 11'+ 11'_+ 11'- ,· a TaJ::lKe yoi:ux OIDOTB"leCJ:BX 

: peooHaHCOB •. / 

. ._./ 

' 3. BnepBHe B cTpanax-y"lacTHBn;ax• OHHH paopa8oTanH, CDDABJIH B BH~peH1,1:· Ha He

. c:a:on1,:a:ux ~HDH"lec:a:ux ycTaHOBJ:ax 51,1:co:a:oc1:opocTn1,1:e u ynitsepcan1,n1,1:e (T.e. 061.eAB-
. HJl~e B · eAlllll,l:K. J:OMTUleJ:C, . MHOrope:lKBMHUe,. aAanTBpy~MLle. I BLlfiBp~MOH . MeTO- . 

'Aue c6opa,AaJJHlil u COBM~8eMLle c APYrBMB BCTO"IHHJ:aMB np~rp8MM) nepucf>epui-
. Hlile Cpf>ACTB8 ynpaBJieHBJl MHOroi:ap:i:a.cHoi Moµ_ynbHOB annapaTypoi cnei:Tpo~eipoB 
Ha nBHBB c YAMeHHLIMB CTa.n;HOHapnuMB 0BM'na6opaTopiiux BLl"IHcnHTenbHLIX n;eH-. 
TpOB. . / 

. .- . . ' ' ~ .- ,, 

• Y:a:aoaHHLle CJ>f>ACTB8 BnepB1,i:e' BCJILITaHl,l Ha cnei:TpOMeTpe KPH CT AJIJI,. rAe BX npB
MeHeHBe cnoco6CTBOBBJIO nony"leHBIO HOBOH BHq>OpM&n;BB O BOOMOlKHOCTSX OTJ:nOHe-. 

HBJI ny;.;oB 1[8J18nBpy10nuix "l~TBn; BHCOJ:BX OHeprui {B o:a:cnepu:MeH~- npoTOHOB C 

E = 8, 4 foB) ~oorHyTIDIII MOHOl:J>BCTBJIJlaM.B :a:pewmi.ii: u: r~pMaHHJI. ,• .- · 
- ' ' .. :·. -. . . '· - , . .\· '"' . ~· ,., . . -

4. • BnepBue npu peanuria.n;uu ·o:i:cnepuMeHTan1,n1,1:x uccneADBanui B o6nacTB penJITHBu:c-ii: 

c1:oi sj\epHoi 4>11011:a:H Ha CBHxpocf>aooTpoiie OHHH pewen J>SA TexHnecux H MeTo
AB"leci:ux 08A8'1 opr8HBO&n;BH BHCOJ:onpoBOBOABTenbHOro c6opa ABJ!Hl,l:X. B J:OHTP~ 

o6opYADB8HII.S Ha ycTaHOBJ:ax, A~HCTBYIO~X 13 pelKBMe orrepaTBBH~i CMDB 'C YABJleH-
HHMB EC0BM.· . ,•,• . 

· IlpuMeH"eHueM Ha cneITpOMeTpax ,Il;HCK~2/3 u: CHO 'paopa6o".ranHHX cxe~ pao~e~e

HBJI B CHHxpOHHOan;BH oneMeHTOB perBcTp:apy10~ei ii.nnapaTyp1,1:;; CBCTE!~HWC 1111-repc 

1 · cpeicHHX cpeACTB B. anropilTMO~ ~porpaMM AOCTBrHyTO 6ecnpen;ejeHTHOe CO"leTaHBe 
Bbl:COI~i c:a:opocTH rrpHeMa CTaTBCTH"leCIHX AaHHl,l:X; peIOPAHHX 061.eMOB HaI8JlnHBa,e: . 

·. ~OH 0~ 
0

D;HJ:n yc:i:opHTenJI. llOllOOHOH HHq>OpMaD;BB H IIOJIHOrO OTCYTCTBBJI llporpaMM~OrO . 

BMewaTen1,d:-Ba 0BM k~:uTpa B npon;ecc C"IHTHB~BJI o6paooB q>HOB~ecnx co6HTBi. 
.. Paopa6~TaH~ H BH~p~Ha·HeCT8HA8J>THM MeTOAHia onpeAen~HBJI. HCTO"IHHJ:OB HHq>Op

·11a.n:i.u u ee nocneAY10~ei·c~pTBpOBJ:B npii n~peMeHHOM paoMepe-~accuBa Aa'i;H1,1:x s 
co6HTIIH. , ~~ ,: _- . ·. ,. : • .: · > . . ', > , · · . . . : . ·. 

. Ilp~AnDJKeHHM opraHBO&n;BJI c6opa AaHHWC nooBonBna nposeCTH AJIBTenbHYIO'CepBIO. 
- - • >, , • • •• :---- .,\ • ,, 

oi:cnepRMeHTOB no ROMepeHBSM B aJWOH-SAepHHX B08RMOAeBCTBHSX, ymIIBJll,HO MBr . 
. Jll,l:X C~"leHBi IYMYJl.llTHBHOro POJKAeHBS·~acTH~ (MeoOHOB,'IlpOTOHOB, 6apBOHHHX u 
. Jq>OCTei~BX JlAePHHX CHCTeM), o6ecrreiirn nony"leHB:e;HOBl,l:X <l>YHA&MeHTBnbHLIX pe: 

:. oyn1,TaTOB ,no BCcne)\OBaHHIO J:Bap1:-n'apTOHHOH ,CTpy:i:Typ1,1: .IIAep H ABYX"l8CTB"IHl,l:X 
0

11"p-, pp-; dp:_ · :i:oppenJin;ui, • a TM.JKe · B:i.inonHBTb oiicnepBMeHTH no· BOMepeHRIO. ce- _ 

· 'ieHHB y;.pyroro pacceRHBS ner:i:.ux .IIAep u RA~J>HHX peun;u:i c o6paooBaHReM 'tpar- •:,., 
. -· . . , , ; - -. r --· '; , 

MeHTOB •. 

5. B pa.Miax pa6oT rio cOOABHBIO II o:i:cnepuMeHT&nbHOMy HCCJreAOBaHBIO c1-1cTeM · csepx~· · . , ' •.. . .. . . ""/ 
np<?BOA.11~ yc:i:opii:Tenei PenJI1:HBHCTCIHX BAep c wupoIRM cne:i:TpoM wacc :SnepB1,1:e • • 
B ·cTpanax-y"lacTHun;ax OH.llH peweH p.11A oaAa"I aBToMaTBOan;BB MOAeJlhHoro csepx- , .. : 

'npoBOA~ero CBHxpoTpOHa'- ycT8HOBJ:B CIIHH, B TOM "IBCJie: . . • . . . \ 

a) o60CHOB8H BL16op o6~ei. CTPYITYPH IOMnJie:i:ca. cpeACTB 8BTOM8Ti1Dan;HB CBepx-
.' npOBOAJDn:ero c1111xpii;p~Ha H np~eHJle~~-B IOMJmeJ:Ce COBMec~ BCTO"IHBIOB • 

nporpaMM; ,'.· .· ··.•·.·.' . · .• - · · .. . . · ,. •· ., 
6) AllJl Tennoro B XOJIOAHOro BapBaHTOB pa60TH CHHXpOTpOHa COO)\aHl,l )\Be BepCRB an-

• naj:>a.THoro u MaTeMaTB"lecmro o6ecne"leHH.II CBCTeMH; ocy~ecTBn.111D~ei reHepan;BlD 
' ' ' .. ~ ' . _' .. .- -- .• ,. . / : - ' • --T".;. - -

·;20. 
.-... ,, \ 

,. 

, >, 

I 
! 

,. 

nporpaMMHpye'Mux q>yHuiui ynpaBJ1eHBJ1 :a.:arHHTaMH B JlllllOaMH :i:~1,n;a ~ AHCTann;u~·; 
OHHHM npHBOAOM HX HCTO"IHHIOB nHTaHBS, BpeMeHHYIO c1111xpOHHOan;BIO B nporpaM-

. MHl,l:B oanyci: IIH:lKeITBpy10~x H npO"IHX yonoB· yci.opBTenJI, a. TaJ:JKe nposep:i:y 'patio-

' . / Tocn_oco6HOCTll. nepe"IH~HI_IWC oneMeHTOB ~o. peoynLTaTaM. HOMepenlili curHBJIOB OT -

BX A8T"IHJ:0Bj . .. , \ . . . . . . · · · . , • . , .· : 
B) npe}\nOJKeHa, paopa6oTana H BHe}\peHa · MeToj\u::i:a COBMeCTHoro · o6ecne"leHBJI OTJ:a

ooycToi~HBOCTB H. MHoropeJKBMHOCTH ynpaBJieHBJI · n;u::i:noM ·cuHxpoTpoHa. Ha ocHoue 
npOMHWJieHHOH MH1:po-0BM pacnpocTpaHeHHOro TBria c 8BTOMaTB"lec:i:uM BOCCT8HO-

• BJleHHeM HapywaeMwc npu c6_0.IIX 0BM nporpa.MM s ADiyMeHT~OBaHBeM nap~eTpOB. 
. ' ' -

Te:a:yll(ero pelKHMa 01:cnnyaTan;HH yc:i:opBTenJI, 

C noMoin;i.10. COO A SHH OH ynpaBJ1.1110~ei CHCTeMH opraHHOOB&lll,l: AJIBTenbH:i.i~ B~nHT&
HBS c1111xp0Tp0Ha CIIHH B paonB"IHl,l:X peJKHMax B 

0

AOC~HyTa MHoroo6opOTHB.II n;up- . 

. IYJl.llD;.R.I! ny"IJ:a npOTOHOB :e ero IaMepe. Ilony"leHHLlB
0

0ill,l:T o6ecne'leHBJI HaAe.llOIOCTII . > 
. CHCTeMU ucnonLOOB8.JI npu paopa60TJ:e J:OMnneJ:ca Cpe}\CTB 1:o~'.rpOJ1.11.CTpBMepHoi i:a- ~ ' 

Mep1,1: cneJ:TpC>MeTpa fHBC. :·- . •· . .. ', • ... . . '. • . . . . . . ! 
. ' ". - : . . . . ' t. . 

6. ·-BnepBLle_B q>HOH"leCIBX n;eHTpax CTpan-yqacTHBD; OHHII Ha. MOAenbHOM.CBHXPOTpoHe 

CIIHH 'peweHa' MeTOAB"leCJ:as. D&Aa~a' 
00

0H8"1H~O~O YBeJIH"leHBS npoHOBOABTenbHOCTB 

ynpasna,10~ei _CBCTeM:i.i e:iicnepiIMeHTBJlbHOH YCTaHOBJ:B Ha
0

0CHOBeBHe}WeHU MHoro
npon;eccopHoi wun1,1: u: MoAYJihHoii annapa.Typ1,1: B cianAapTe VME (M0K.821, IEEE 

· P1014) c nOAJ:JIIO"leHBeM pecypcoB nepCOHBJll,HOro IOMnLJDTepa. . . . ' 
.. : ,. . ' . •· : . . • . l .. 

Qcy~ecTBJieHHB.11 c nowo~10 w11111,1: VME_MDAepHHOan;BJI nyn1;,Ta 8BToMaTB13Bposau
. noi cscTeMH cuHxpoTpOHa CIIIIH nooBcinuna B 250-300 pa.o co:i:paTu'r1, AJIHTenLHOCTb 

· • Me:lKn;ui:noBOi nepecTpohu peJKuii:a' ero po6oTH, a· TaJ::lKe BnepB1,1:e B O HHH ·COO A a Tb 
· npoTOT~ i::oMnnei::ca C!?SpeMeHH~ MHoronpon;eccopH1,1:x·cpe;\cTB :i:011Tp0Jls yci:opilie-

nei oap.11JKeH~ux "lac-ru;. · · ·:. ,::- .• · · -

7. IlpeAnOJKeH aHBJIHO cnoco6oB, o6pa60TKB BXOAHOro BHq>OpM'an;iioHHoro'noTOia .B .·co- ·, 

BpeMeHHHX. oi:cnepuMeHTBJlbHHX' yc-ranos:i:ax, AeicTBYIO~. Ha ny"l:a:ax n;il:i:nH"lecJ:Bx / · · 
yc:i:opuTenei. :-- · · . . . ' · · · . -- . ·. -

_BpaMi:ax aHBJIHO~ onpej\eneHa cne~u4>B1:a OCHOBHl,l:X Tpe6oBaHBB x CPl!ACTBSM ~pr; 
HJIDan;BH c6op&'ARHHHX no BaJKiieiwBM·:i:pu-repBJIM on;eHJ:B u:x ocf>cf>e:i:THBHOCTB, BLi
.llBJieH p.11A oco6~HHoc-i-ei TexHBJ:B PE!AYIIBJ>OBaHBR BXOAHDro 061.eMa BHq>op~aiµlu JI "la.
CTOTH oanyci:a CBCTeM c6opa AaHHLIX C llJ>e)\CTaBJieHBeM 11x' 0606~e1rnoi CTPYITypno- . 

cpyHin;BOHMLHOi cxeMH, a TailKll oco6e~HOCTei o6ecne"leHBJI OTHX CBCTeM He06XOA~-
" ,. MHMH BH'DICJIBTeJib~l,l:MH pecypca.r.iu. · · ·. · · · - .. · · · 

8. BnepBhle H8 OCHOBe AeTBJll,HOro ananu:oa xapai:TepHCTHI cyll(e°cTBYlOll.lBX ycTpoic-i~ 
CB.IIDB MOAJIThHOi'annapaTypu oi:cnepBMeHT&n~HNX ycTaHOBOJ: C M8I'BCTpan1,10 UNIBUS 

("06~as 'wBHa") ~p~nOJKeH/'Bl,l:60p THna_ nOAD6Hm ycTpoicTB, on;BMBJILHO COOTBe'l'
CTB)'IO~ero ycn<;>BBJIM pa60;1,1: B cocTa.Be cp~cTB :i:oHTpOJl.11 cncTeM yciopuTenei. · 

I • • . . . . . . ~, .. ., . 
9. Bnepsue B CTJ>aHE! paopa60.;an1,1:, COOAaH~;H npHMeHeHH B PJIAe ycianOBOI 011.llH B . 

°CTOpo11it~y"lpeJKAeHui annapaTypa u nporpa.MMl,l o6cnyJKBBaHBJI MOAYnei; cnoco6- ., 
Hl,l:X . o6ecne"IBB8Tl, HS' OCHOBe YHBq>HD;BpOBBHHHX. napBJIJlenLHl,l:X . i:ananoB nepeA8'1H 

. ABJIHl,l:X COJJJl.lllKeHHe npoMl,ln:meH~HX 0BM ceweiCTB EC, CM u iwyru:x M'anm 0BM . 
co csepx6onhWHMB J:OMilJlel[CB.Mll annapaTyp1,1: KAMAK: _ . . 
I ' I . - . ' . ,' ' . ' . - . 
Ocy~eCTBJieHO CDDAaHBe annii.paTHo-nporpli.MMHl,l:X cp~CTB conPJIEeHBJI CTBHA8PTHl,l:X . 

MarHCTpanei KAMAK s GPIB (IEEE 488), onepe}\BBWee Ha HeCl[QJll,][O iiiiT ananorB"I
HHe oTe'lecTBeHHble paopa60TIH. · · · · · · · · .· · · -' 

21 / , 

·, . .._-



i 

10. P~pa6;T~ B COOAaH J:OMIJlleJ:T B0-60Jiee 'leM ;0-TB ;.BROB p~~e He cy~ec;BOB~WBX B 
cTpOJie IIBWPOBlil miexTpoHHLIX MOJIYllei KAMAK u fui~:a:ou wupo:a:6ro 4>yJi"i~uoHMh-

. Horo HBOHa'leHH.11 (perBcTpou, BHTepq>eicou e:oMepHTMLHLIX, np116opa"u, a11a;.1Tepou ye~ 
Tpoi~TB BBO}'.\a,;BUBO}'.\a µ;~nux, <I>opMHpOBaTeJiei B UH}'.\HJ:aTOJ>OB curilMOB,' CBHXpo- . 
HBOHpyJOw,eii: J:OHCOJIB o:a:cnepBMeHTaTOpa u 11p.);'ncnOJJ1,0yeMwr B Hay'IHLl'.X ,n npu:a:ira-. 
AHi:i:x BCClleAOBaHB.IIX. - B 'lliCTllOCTB,'All.11 OCHaw,eHB.11 cTeHAOB, CHCTeM aBT<>MaTBO~BH 
TexHOnorn'lecuix npo~eccou, TepMHHMLHLIX ceTei 0BM u T.A; . . 

, : O~HO;Hi.e M~T~pBaJil\l AB~c~pT~H o~y(SlIB~OBaHl\l B pa66T~: 

). Chel"llykh E.V., Efimov j:,:a., IssinskyJ.B. et al.:Construction of a JINR Prot~ri Syn~ 
· , cbr~ti-on Beam Parameters Monitoring and Control System in the CAMAC Staridard . 
>on-Line with an ES.:1010. Compute~. - In: Proceedings of the Se~ond International 

Symposium on CAMAC inComputer Applications (Brussels, Oct.' 14-16, 1975). ·Lux.' 
einbourg, Comission of the European ·communities., EUR 6486 d-e-f, 1976, p. 463: . -· .... : - - ---

. ·. 2. Byn}'.\RJ:OBCJ:HH B.H., ,Ilon:a:oB B.11.;, En11ceeBa JI.A., E4>11MOB JI.r. , 11' AP; KoHTpOJIL 
H :a:oppe:a:nWI napweTpOB CIICTeMU Meline1rnoro BUBOµ;a riy'lia HO CBHXpoq>aooTpoHa .·· 
OIIJIH c ucnOJILOOBaiIHell{ 0BM EC-1010 u BT-ioH;>B. ; B IH,: Ifa~oe BcecoJOOHOe . 
~OBelil,aHBe no yc:a:opHTCll.llM oapmKeHHLIX 'IRCTBD. (.qy6Ha, 5-7 OJ:TJ16p.111976 r.): 'AHHOT. 
110:a:n, M.; IJ;HHHaToMHn<f>op~, 1976; c. 79. : ,. , _· · 

3. ,BOJI:a:OB Bi; Eqi~~OB JI:f Hcc~~CJ:HH H.B. 11 AP: IlpnMeHeHBe 8BM EC:lorn H 
;- BT-lOlOB All.II IO~poiis u ynpauneH,HJI napaMeTpaMH Me}'.\nenHoro BLIBO}'.\a;nY'u:a Ha . 

c11Hxpcxpao0Tp0He OUJIH.··~~. B · ·:a:H~:, .I· Bceco100Hoe co~elllaHue ·no. a»TbMa-r~oanu11 
iiay'IHux,11ccne11o»a1111i. B .11;qepH<>ii q,11ou~ (Kue_», 12-14 o:a:'i.116p.11 1976 r'.): Teo. ;qo:a:n . 
K11eu, HJIH AH ~CCP, 1976, c. 6~~~4. . .- - ' ,,, · · : - . · .• •. _ . · · 

· · 4: BOJI:a:O~ B.H., E<l>uMoB,JI.r., Ko~JIRJ:OB H.<P. u AP: Muor~1tpeiTH8JI CHCTeMa n CTaH- · 
• 11apTe CAMAC Ha .JIBHBU c ·eBM ,EC-1010. - B KH.:_ I BcecOJOOJIOe· COBew,aHii-e, no 
· aBT0MaTnoa~1U1 miyTJuLix'ucClle}'.IOBaHHi-u' .1111epHoii 4>u01ue (Kue», 12a14 o:a:T.116p.111976: 

r.): Teo. 110:a:n. Kien, IIJIH.AH YCCP, 1976, c. 65.'.66. . .... • _·· .. ·.·· ' • _ . >" 
5. Che;nykh ~.v.; Efimov 1:~., Kulikov i:1.-~t al. The O;ganizS:tion ofa JINR Pio~on 

,- Synclirotr~n Beam Slow Extraction Parameter Monitoring and Control System in the 
. CAMAC Standard On-Line with an USIOIO Computer. -IEEE Trans. on Nucl. Sci~nce, 
. 1977,Vo[:Ns~:iit;-No.6~-P.t,-2561-2565, . . , ' . . ~ 

' •: J ~~~ ~ . '-~ · -• • I •7 

6,''BOJIJ:OB B.H., E<f>nMOB JI.r.,· Konna:a:oB H.<I>. u AP· CHCTeMa J:OHTPOJIJI p.11}'.\a napaM& 
Tp~B C~HXp~ROOTpoua OHJIH ua 6aoe 8BM EC-1010 B BT-10106: - B IH.: MHo
r'oM~BJIHUe C~CTCMU'.~TOMaTBORD.BH J\llY'lllUl( UCClleµ;oBaHBi: Teo. 110:a:ii. BcecOJOOJI. 
:a:mi<f>. Pura, Ouu~THe;,_ 1978, c,: 58-59. · \ .. , · · 

~7. BmuoB B.H:, · E4>HM0B JIJ:•:, Hc~unc:a:m'i: H.B. B iu>, Pao»nTne. cii:cTeMLI ItOHTpOJIJI u 
ynpMneHn.11 napaMeTpaM11.nyq:a:a cuuxpoq>aooTpoua OHJIHB cTau11apTe KAMAKua 

'llBHHll C 8BM EC-1010. -JJ 'iu.: IX.MeX<JIYHapo1111ui CllMilOOllYM'no JI}'.\epnoi onei0 

Tponu:a:e (B~pua,}-9 MM ,1977/.): C60~11. 110:a:ii. Jo,~mi, OHJIII; 1978, c. t9I-195: · 

8. BOJI:a:~B B.11:;\E<I>BMOB ~.r., Hccuuc:a:Hi H.E. 11 iu>; KoHTPOJIL u ynpauneuue napaMe
TpaMH Me}'.\neiiaoro BLIBOµ;a.ny~a HO CHHXpO<pROOTpona Ha llHHBII <; 0BM EC-1010 11 
BT-IOIOB. - B _:a:u.: Tpy}\U Ce}\hMoro BCeco100uoro COBelL\aHRII no ycxopHTell.llM oaps: 
i<euuux 'IRCTBD. (Jo,6Ha, 14-16.oi;Ts6p.11 1980 r.): C6opu. 110:a:n. Jo,6ua, OHJIH, 1980, .. 
T: II, c: 268-27!; : \,, . . . . . . . .,, ,, > , 

'-' 
·,, 

_.,,,,~· --

. I 

9. EqiHMOB JI.r. ~HuTep<f>eic nu<f>po~ro ~L~MeTpa EMG-1362 B CTaH}'.\apTe KAMAK, • 
:i-un HB-632.' a" fu,6ua:, 1975:' - 8 c. (IlpenpBHT / 06'M% HH:T BAf P· ~ccne11,: 10-9062) . 

)0. B;n}\RJ:OBC~m'i: B.H., B~xoB'RiI.,-E<f>HMO~ JI:r., Ky~~J:OB II.II. ·HoMepeuH~ napaue-
. TpOB oneMeHTOB CBCTeMU Me;qneHUoro BUBO}'.\a nyTJ:a:a BO CllHxpoq>aooTpoua HR lIIIHHll . . ' , , . , . . c 8BM 'EC-1010. - Jo,6Ha, 1979 .. :-, 16 c. (Coo6w,euue / Ofu.e;n;. Hll·T·.11;qep. Hccne;q.: 
9-12149). - . 

l - . . "' - , , . • ,/ 
~ 11.: E<f>uMOB JI.r., 'Iepuux E.B.· A»TOIIOMHUB 6llo:a: ynpRBneHB.11 yuuuepCMLHUM ;qpaiBe- · 

poM »eTBII KAMAK 11ns npueMa HH<f>opM~HH o npocTpaHcTseu·HHX xapa:a:TepncTu:a:ax 
uuae11e11uoro ny~xa. - Jo,6iia, 1977, .. - If c: (IlpenpBHT / Ofu.eA, uu-T . .1111ep. nccne;q.: 

. : 10-11108). · . . ,' ,• .. / . 
. , - / --!' 

12. E<p11MOB JI.r., qepuux E.B. ABTOHOMHUH fillo:a: ynpauneiirui :11=- YHBBepCBJJLHoro ' 
;qpaiuepa BeTBU KAM.AK. - IIT8; 1979, N 3, c. 90-93.- - . 

,13 .. Bon:a:oB B.ll., E<f>HMO~ JI.r.: Ky;HJ:OB R.H. Ynp~eu11e ~apliMeTp~~B CllCTeM1;/Me-.- -· 
' . AlleHJ!Oro BUBOµ;a ny'IXa HO CUHXpoq>aooipoua Ha '.iiuHH'ii: c ,8BM EC:'iorn: · - ,lij6ne., . 

'1980'. .: .10 c. (Coo611,\eHHe / Ofu.e11. mn JI)\ep. HCCJle)\.: 10-80-246).. / . 
' 'c, ' , . • • • - • 

Ii Bon':a:o:e.-B.H., E4>11MOB JI.r., KynHJ:OB R.H. OprlUIHO~B.11 }'.\BaJiora onepaTop - 0BM B 

, . cHcTeMe :a:oH_TPOJIJI 11 ynpauneHU.11 nap.aMeTpRMu· Meµ;ne~Horo uuuolia: ny,iia uo cu~---· 
:4>ao0Tpo11a;~ Jfy6Ha, 1980. ,- 8 c. (C~Ji~Hlle / _06'Le)\ .. BH-.T Jl}'.\eJ}::-u~ciie;q.: 10-80-170). ; . 

, ·, 1--.. .--. . . "'. ', . ".' ~ / ' 
15. E<f>BMPB JI.r:, Kpa'IJ:O A,II. Bxo;qii,oi peneinuii: perUCTP, BPP,,:444 B CTM}'.\~pTe KA~AK. " 
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