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C11cTeMa nporpaMM o6pa60TKII qrnnbMOBOll IIHipOpM8UIIII C ny3b!pbK0Bb!X 
KaMep Ha 3BM E3CM-4 

B pa6oTe 11ano>1\eH0 on11caH11e JlefiCTBYJOIUefi B nBT A O6'be)lllHeHHOl"O IIH
CTIITyTa HJlepHbIX IICClleJlOB8Hllll CIICTeMbl npol"paMM o6pa60TKII 11HipOpM8UIIII C 
B0ll0P0llHblX II nponaH0BblX KaMep Ha Bbl'll1Cn11TenbHbIX Maw11HaX Tllna E3CM-4. 

Coo6~ea•• O6b8AHH8HH0ro HBCTKTyTa BA8PBYX HCC~8A0B8HHR 

~&la, 1971 

1 

HapR;z;y c c:1CTeMaMl1 rrporpaMM 06pa60~1m g)l1JII,ilOBOV. l1HcJ?OpMaIJ,l1lil ,n:JIH 

OOJII,UHIX Bb!IIllCJ!li!TeJII,HbIX M~ml1H [I,2,3,4) B 0\1iU'I l1 CTpanax-.'{tIUCTHUI(ax 

ml1pOI<O 11CIIOJlI,3yeTCfl Cl1CT8Ma rrporpaMM ,n:m1 9BLI TUIIa E3Ci.l-4. 9Ta Cli!C

TeMa IIOCTOHHHO pacumpReTCfl l1 COB8pllleHCTBY8TCfl, Kpyr ee IIOJl:&30BaTe

nei1 yBeJil1tI:Vl:3aeTCfl B OCHOBHOM sa CtieT opraHlil3al.(l1M, KOTOpble Be,n:yT oo

pa60TKY ,n:aHHbIX c rry 3blpI>IWBh!X Km.mp, HO He OOJia,n:aIOT MO!I.(Hb1Ml1 sm,1. 
IloaTOMY B03Hl1Kna H800XO,ll;I1MOCTI, ,n:aT:& om1camrn ,n:ei1CTBy10,4ero B 

• HaCTOflll.(ee BpeMff Bap}!aHTa Cl1CT8Mbl ,n:Jiff ESCM-4. 

§ I. 9TaIIbl o6oa60TKll .D:aHHblX 

CxeMa -STaIIOB o6pa60TKll ,n;aHHb!X IIOKaaaua Ha pl1c.I. 

HatiaJI:&Hb!M 3Tarr BKJIIOtiaeT IIJ?OCMOTp l1 H3MepeHne Ha rronyaBTOMaTax 

(IlYOC ) , rro,n;coe.ztl1H8HHbIX K ESCM-4. Pa60TOW IlYOC ynpaBJlfleT rrporpaM-

Ma [ SJ I KOTopaff O,ll;HOBpeMeHHO C rrpl18MOM ,'!(aHHb!X rrpOH3BO;lll1T KOHTPOJII, 

ll3MepeHl1M Ha IIJIOCKOCTffX CHl1MKOB • nanee B pelltllMe on - line npOl13BO

,ll;HTCfl peKOHCTPYK½!lff rrpocTpaHCTBeHHb!X Koop,n;l1HaT ,Zl;Jlfl .n:anr,uei1U1ero KOHT~ 

pona l13MepeHnU. ~ 

IlpoBepHeTCff, tITO 

a) pa3HOCT:& KOOp,Z(l1HaT 11 
';/ 

11 II8PBb!X TOtieK Ha rrpoeitIJ,l1ffX CHl1MKOB 

HaxO,n;l1TCff B rrpe.n;enax .n;orrycKa; • 

6) til1CJIO BOCCTaHOBJieHHb!X TOtieK He MeH:&llle sa,n;aHHOU KOHCTaHTbli 

B) cne.n: He Bbl":O,l.llt1T sa npe,n:em,1 KaMepu. 

3TOT KOHTPOJII, BbIIIOJIHff8TCff BO BpeMff ll3MepeHl1ll. !1p1,1 Heo6XO,Ill1MOCTll 

rrepeMapa ,n:aeTcff cooTBeTCTByIOmrtil cl1rHan rrporpaMMe yrrpaBneHl1H rrony

aBTOMaTaM!II Cs}, KOTopaH rrepe,n:aeT sTOT c11rnan orrepaTopy, pa60Ta10meMy 

na IlYOC • 

,IlpoBepeHHble lll3MepeHlllff 3aIIll!Cb!BaIOTCH HU MarHllTHYIO JieHTy. ~OpMa 

aarrl1Clll pesyn:&TaTOB lll3Mepenl1il - CTaH,n:apTHaH ,ll;Jlff 0\1ff\1 [6]. 
nan:&HeilmaH o6pa6oTKa lllsMepeHHh!X co6b1Tlllil rrponsBo,n;HTCff no rpyrrrre 

rrporpaMM: 
111-6 11 

- reoMeTpllltISCKaff peKOHCTpyKIJ,l'lff
1 [6]; 

112-5 11
, 

113-1 11
, 

115-1 11 
- n,n;eHT.Wpll!_Kamrn BT.OpllltIHhIX B3al1Mo,n;eiicTBl1il [ 7 J ; 

3 



npOCMOTp , 

sMepemrn Ha 
c BSCM-4 

I ., I ltOHTl)OJII, 
MsMepem1il 

M .JI• 

nnoro aMJ-.ia reoMCTPl1t!OCKOH 

oBeDim MaTeo 

M.JI. NQ 

l! l'lff v• ;..qacT.tl\ l'l K ..;KliaHTOB 

.M.JI. iH2 C po••P•r 
1 

111a.:.eD¥1ru10 

M .JI. i1'!2 
M:n:vuun~mmgl'lfl pacna;noB 113-1 11

1 

I 
I 
I_ 

II-Ill" [l_ii1m11Mff pacceffHI'lH "5~ M .JI .I~ 

rnt:e::HTwplfKaW!HKalfa.JIOB peaKl(l'IH "10-30" 
M.JI. liB 

pOBepKa MaTepMaJia I- -------. - - --1 
M .JI. 1~4 

bltJI'lCJieit11e--8gJ[j)ElKTMBHblX 
Mace 

M.JI. )i6 

·~ 

TaTMCTI'l'!eCRI'lil aHaJII'l8 (CTAP) 

rl'ICTOrpaMMbl, rre'!aTI, 

IlepBblil RaHaJI o6paooTRM M.n;eHTMWI'l-
1\HPOBaHHblX COOblTHli 

. Pklc. I. 

I 
I 
I 
I 

M.JI. N~3 

I I . I 
lflo.n;roTOBRa l'ICXO,ll;Hb!X .n;an • 

b1X JIJlfl SLICE 

M.JI.C:QC 

M.JI. CDC 

I I rMcTorpaMMhl, neqaT 

- BTopoil RaHaJI 06pa60T1tn 
:1-1.n;eHTI'lQ)H!J,l'lpOBaHHhIX co61,1-

Tlllil. 

CxeMa 8TaTIOB o6pa60TRI'l Qll'!Jil>MOBOil IIIHQ)OpMal(J/1111 C rrysupl>ROBblX RaM~P 

Ha 8.BM BSCM:-4, 
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ti I0-30 11 
- I1,1\8HTH011KaUYlll KaHaJI0:9 peaKu11n [ 8] • 

ITocne BblXOAa 113 ITporpaMM IlA8HTl1(lll1Kau1111 CilCTeMa IlMeeT ABa ICaHana: • 

OAlllH pa6oTaOT uem!KOM Ha E8CM-4, a ITO BTOpOMY KaHaJiy ITOAPOTaBJil1BaIOTCfl 

:z1aHHble AJifl Aam,He~imeil oopaoOTKl1 ITO ITpor)a1rnaM SLJCE 11 SUMX [4] 

Ha 9BlA CDC - I604A. TaKl1M oopa30M, :z1anee oopaoOTKa 11A8T Ha E9CM-4 

ITJ ITporpaMMaM Bbil!lllCJieH11f! 'arD@eKTl1BHb!X Mace [ 9 J u CTAP [ IO] 11JII1 Ha 

CDC - Io04A no ITpor~aMMa!il SLICE 11 S UMX • 

i1epeAatia 111mDop;.iaum1 AJifl KaJK~oro cneAyIOll(ero sBeHa uen111 nporpaMM 

ITplll3BOAIIITCfl l!epes Mar1:11THYIO JieHTy • ECTI, rpyrma ITporpaMM, IT03BOJifl!Oll(l1X 

npoBeplllTI, MaTep11an no Haoopy TeCTOB. 

§ 2. ITporpaJJMa reoMeTOl1l!eCKOli1 peKOHCTPVKUlUI 

"I-611. 

ITporpainm npeAHasHatJ:eHa ;1:IJifl oopaooTKIII CHl1MKOB c ITporraHOBbrx 1,1 

BOAOPOAHblX KaMep C tJ:llCJIOM OO'.b8KTMBO.iB OT Tpex ;1:10 III0CTl1. OnT:l'ltJ:ec1rne 

ocM CTepeotI,oToKaMep npe;1:1ITonaraIOTCfl ITapanneJII,Hb!Ml1 MelKAY co6on 11 rrep

ITeHAlllKynRpHb!Ml1 noBepXHOCTffM pas;1:1ena OITTl1tJ:8CKl1X cpeA. 

ITporpaM!.0 ytJ:l1Tb!BaeT H80;1:IHOPOAHOCTI, MarHl1TH0:r'0 nomI, l10Hl13aU110H

Hble ITOTep111, M0Hff!Oll\lll0Cff B 3aBI1C11MOCTIII OT MaCCbl tJ:aCTl11.\bl, Ecn11 He 3a;lla

Hbl CH0UlllaJII,Hble ITpl13HaKI/I 111;1:10HTlll(lll/lKaUllllll I TO KalK;llbIW TpeK oopaoaTb!BaeTCff 

B ITpe;1:1ITonolKemm, tJ:TO qacT11ua l1MeeT Macey :Jl -MeaoHa, K-Meaotta 11n11 

ITpQTOHa, ,Unff aneKTpOHa npol13B0;1:111TCff yi:reT pa;1:111auMOH,lbIX n0Tep1,, 

ITapaMeTpbl qacTl1Uhl onpe;1:1enffIOTCff MeTO;llOM Hal1M0HI,llll'IX KBa;1:1paTOB C 

ytJ:eTOM MaTp11Uhl ICYJIOHOBCKOrO paccef!Hl1fl l1 l13Mepl1T0JII,Hb!X OlllHOOK, a AJIH 

3Jl0KTpOHa TaIClKe ll MaTPilUbl qJJIYKTyau11t1: 113JiytJ:eHl1fl, 

IT0;1:16op napaMeTpOB ITpOl13BO;llMTCfl no BOCCTaHOBJieHHblM B ITPOCTpaHCTBe 

TOtJ:l\GM TpeKa, ll!3Mepemme Ollll10Kl1 IT_epecqMTbIBaIOTCff B npocTpaHCTBO ltaMCphl. 

ITapaMeTphl HOA6MpaIOTCfl B ;1:IBa aTaITa. 

Ha ITepBoM aTarre (Hati:annHoe rrp116n11mett111e) 11cITyn1,c oITpeAeJIHeTCfl, l1CXOAfl 

M3 CP8AHCH Hpl1Bll3Hhl ITapaoOJibl, aITITPOKCl1M~PYIOll\0H ITpoeKI.J;l1!0 Tpeua I C yqe

TOM l10H-113aUl10HHb!X noTepI, U H00;I(HOPOAHOCTU MarHl1THoro IT01Iff. Hati:aJII,HOe 

npu6nm1teu11e AJIH yrnoB ( aa11MyTan1,uoro 11 yrna norpyJKeH11H) onpeAeJifleTcH 

npl'I annpoKCl1Matl,IDI ITpoe1tu;11n TpeKa ITapaoonon 11 npHMoli1. ,UnH .Q~ouqaTen1,

Horo oITpeAeneu11H ITapaMeTpoB ITpo11aBOAl'ITCff l1Tepau;l'!oHHhlii ITpouecc c 

Jil'!HeapHsau;Heli l'IHTerpanoB ypaB~eHl1H :zlBl'IJKeHUH ti:aclMI.J;hl. Ha aToM aTaITe 
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yqHTb!BaeTCH MaTp11ua HSMepHTBJILHblX OillHOOK, KJJIOHOBCKoro pacceHHHH, 
a ;llJIH 3JIBKTpoHa TaKlKe \IlJ1YKTyau11ii1113JlyqeHHH. 
XopomHii1 BblOOp HaqaJILHoro 'npHOJIHllteHHH O6ecneq11BaeT OblCTPYJO CXO,1ll1-
MOCTL npouecca. 06uqHo ,1lOCTaTOtIHO I-2 HTepau11ii1. 

ECJIH om1161,11 napaMeTpOB, o6yCJIOBJleHHble KYJIOHOBCKHM pacceHHHeM, 
MaJlbl no cpaBHeHHJO C Oill11OKaMH 113-aa 113MepeHHil, TO ;llJIH 3KOHOMHH 
BpeMeHH 8BM oopaooTKa npOBO,1l11TCH no cneuHaJILHOiii BBTBH npovpaMMbl, 
r,1le KYJIOHOBCKOe pacceHHHe yqHTUBaeTCH B Bl1,1le nonpaBOK K oruHoKaM 
napaMeTpoB. 

§ 3. ITporpm.1Mu H.1teHTHifm1mu1rn. 

ITporpaMMbl H,1leHT11WHKaUHH _npe,1lHaaHaqeHu ;llJIH Bbl;lleJieHHH Hn116OJ1ee 
BepoHTHOiii rHnoTeabl O H,1lepHoii1 peaKUHH 11 ;llJIH IlOJlyqemrn yToqHeHHblX 
3Haqem1tt napaMeTpOB OT,1leJILHblX CJle;llOB ;llJIH 3TOi1 r11nOTe3bl. 
BH,I{ ll q11cJ1O jpaBHeHHil, HCilOJIL3Y0MblX B nporpa:JMe H,1leHTH\I)HKaUHH, 
onpe,1leJIH0TCH aBTOMaT11qecKH ;llJlfl Kallt;llOH H3 HCCJl8,1lY8MblX r1mOTe3 • 
BcJ1e,1lCTB11e MaJ1O.t1 onepaTHBHoii naMHTH 8BM BSCM-4 BMecTo 061lleii1 nporpaM
Mbl 11,1lCHTH1H1tau1111 MHOroBepmHHHhlX B3aHMO,1l0HCTBHil OblJla CO3,1laHa rpynna 
nporpaMM, BblITOJIHHIDil\HX 11,1l0HTHqJHKaUHJO CJIOlltHOrO COOblTHfl nocJ1e,1lOBaTeJ1LHO: 
CHaqaJia BTOpHqHblX B3aHl.lO;lleii1CTBHJi1 ( V0

- COOblTHJi1, f- KBaHTOB, pac
Ila;llOB, pacceHHHil), aaTeM nepBHqHblX, r;lle HCilOJIL3YJOTCH peayJILTaTbl pa6o
Tbl nporpaMMbl H;ll8HTHqJHKaUlUl BTOpl,lqHblX B3aHM0,1leticTBHii1. . 

. I{aJK,1laH nporpaMMa H;lleHTHllJHKaUHH IlO,1l6HpaeT Ha6op napaMeTpOB 
qacTHU, yt1acTBYIOillHX Bo B3aHM0.1lel1cTBHl1, Y.1lOBJ1eTBOpHJO!lll!X aa;llaHHoil 
rHnoTeae O B3aHM0,1leHCTBHH 11 3aKOHaM coxpaHeHHH SHeprHH 11 11MilYJILCa 

1. P.:x = P,,x 
iA11 ·· = P1y 
"i. Pi.l = Pn (I) 
1 E i = £-, +Eo 

B Kallt]:toil nporpaMMe 11,1l0HTHllJ11KaUHH HaxO,1l11TCH MHHHMYM llJYHKUHH nar-
paHllta 

.Sri 

M"= /2 (a.,:, -a,)wij (aJ9 -O.j) + 'i.).dK , 
L,d•f 

(2) 

r,1le 
0... 9 - aHaqeHHH napa.MeTpOB, Bll]taHHble reoMeTp11qecKoil nporpaMMott; 
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a; - JIICKOMble napaMeTphl; • 

w✓ ~ 3JieMeHTbl MaTpHI.U,1 BeCOB napaMeTpoB; 

n - tIJIICJIO TpeKOB i 

fK =O - ypaBHeHHH CBH3H; 

.-\1c: - Heonpe;zteJieHHble MHOllt11TeJI11 Jlarpamim. 

Ha nepBOM 3Tane Bb11IJIICJieHl1.it llOJIICK napaMeTpOB npOH3BO;ztHTCH .IlpH MHHH

M;'l3a~;rn l!lYHK~HH 

S ~qHcJIO ypaBHeHHH CBfl3l1i 

£1 a, -omH6KH napaMeTpoB; 

T -KOHCTaHTa, no;zt6Hpaeuaa 3KCrrepl1!J3HTaJII,HO. 

(3) 

TaKafl aamlCI, MHHl1MH3HpyeMOH cpyHK~Hl1 y;ztooHa ~Jiff HCITOJII,30.3alilrn CTaH

,napTHOii rrporpaMMhl Cl1-I23 [I'IJ . BH;zt H qJ11cno ypaBHem1ii cnff3H ( fk =0) 
3aBl1Cl1T Oi THlla H3yqaeMOH rHITOT63hl, 

PaCCMOTP11M Ha6oplii ypaBHeHHii CB ff 3H ;ztJifl pa3JI\/Jl!Hb!X r11rr0Te 3, 

I). Bee BTOp,l'!Hhie qacTHI.U,I aaperHCTpHpOBaHbl, cp.e.n;11 Hl1X He oonee OJJ;HO

ro t - KBaHTa. 

f1 = Pu - l.Rx 
f 1, = P.'I - "2. P,v 
j., =P,i - "i.P .. 1. 

f + = £1 + Eo - f E; 
•=2 . 

( 4) 

2). ECJil1 rrpe;ztITOJiaraeTCH HaJIJl!qJl!e ;ztByx (-KBaHTOB, B03Hl1KaIDmHx B npo

~ecce 

TO llOflBJIHeTCff JJ;OITOJIHllTeJII,HOe ypaBHeHHe CBfl3l1 Js=O, 
f5 = (Pi, +41.>" 1- u;. -(P1, +P11.Y cs) 

3). ECTI, HeaaperllCTPHPOBaHHaH He.itTpaJII,H8fl qacTH~a. KOTOpaH He MOrJia 

IlOHBl1TI,CH llpll pacna;zte Jl
0

- ~ ! . 
V!CKJIRJqag 113 qeTblpex ypaBHeHll.it coxpaneHHH 3Heprl111 11 11MITYJII>Ca !p11 

H6113B6CTHblX BeiUlqJ1H!,I, llOJIYtIBM TOJII,l\Q O.l{HO ypaBH6Hl1e j, =O , 

f, = £1 + £0 - L.Ei - YM! + Cit -i:if)~·. (6) 
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4) Ecn .YJI8TeBWl1}1 f-Iq!aHT' cpe,zi11 3aperl1CTPl1POBaHHb!X eCTI, 0,1ll,!H 

! -IrnaHT. !Ipe,ziITOJiaraeTCH I l!TO (-KBaHThl B03Hl1KJU1 B IlpO~ecce 

~-~tr- . 
IlCl10JII,3JIOTCH ,1lBa ypaBHeHl1H 

f, =O 
}1=0, 

r,zia / 7 =[ P1 + ( P,, - Z:. R-JJ2 + M;. - [ P, + IP,, - [ P.· If' =o. ( 7) 

5) !Ipu pacua,zie 3aper11cTpl1pOBaHHOH V • -llaCTl1~hl ypaBH8Hl1H CBH8l1 

J, =O, Jg =O, }1• =0 nonyqaJOTCH 113 3aKOHOB coxpaHeHl1H ( I) 11CK-

Jl!Ol!8Hll8L! H8l13BGCTHOH B8Jll1l!l!Hbl Pv 

f,= iv [i,_'L] 
/(z.i_J/ 

fg= -f.iv + V2 [ E+ £_ + P,p_ (i., 7,_ )+M! + M~• (8) 

J1o=P. n.'2-l-C~-~+J@.Z.,) + p_ (id.J(iv~-J-(i.,!,+> 
vi-r1.. l_) · v 1 - ('t.+ 'i-) . 

3,zieci, i - e;itllH11l!Hl,IH B8KTOP JtaCaTeJII,HOH K TpaeKTOp1111 '\laCTllI.\hl. 

~CJil1 0,1ll1H 113 llMilj~I,CQB BTOpHqHW( qacTllg H8· onpe~eJieH, TO OH 

llCKJIIOl!aeTCH 113 Cl1CT8Mbl ( 8) 1 r.zie B 8TOM CJiyqae OCTaeTCH TOJII,KO 

,ziBa ypaBH8Hl1H. 

PaccMOTPllM KpaTKO oco6eHHOCTll Kallt,ziott nporpaMMbl ll,zieHTllWl1Kag1111. 

li1,geHTl1/fll1EagllH v· -qacT11g ll Y -KBaHTOB - 112-5 11 

!IporpaMMa o6pa6arwiaer pacna,zi 3aperHcTpl1poBaHHOH HeHTpanI>HOH 

qacTllgbl Ha ,1lB8 3apHX8HHb!X, corJiaCHO rHITOT83au: 

k' -:X-+Ji'" 
11· --Ji - + I'' 

a TaKme KOHBepCHIO ( -KBaHTa 

(-e-"+e-
(CM• pl1~ • 2) • 
YpaBH0Hl1H CBH3l1 ,1lJIH pacna,zia v•- qacTHgbl 

.J,=O 
fg=O 
/f•=O 
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· v• -pacceamrn 

Pacna.zt Pacce11m1e 

PHc. 2. 
\ 

T11m,1 l1,ll8pHmc peaKU;Hti, K0T0pb!e o6pa6aTIIBalOTCl1 rrporpaMMaMH 
H,ll8HTH~HKa~HH BT0PHl!Hb!X B3aHM0,ll8HCTBHti. 

\,. 

A - BepurnHa B3aHM0,ll8WCTBHl1 (BTOPHl!Hafl Bepurntta) • 
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... 
KOHBepCHH J- KB8HTa BO3MOlltH8 TOJihKO B ITOJie H,llpa, rrpHqeM qaCTh HM-
rryJihC8 K - KBaHTa pT,llaeTCH a~y, a cyi.1MapH1:rii HMITYJihC rrapbI 
OK83bIBaeTCH ITOBepHyTIIM OTHOCHTeJihHO rrepBOHaqaJihHOI'O h'- KBaHTa. 
Cpe;zi;HeKB~paTHqffOe 8HaqeHHe yrna ITOBOpoTa ;ll;Jifl .e+e-[I2] 38llHC!IB8eTCH 
KaK 

( t10')¼ o &__ tn p,. ,. P-
, "'-,,p,.,.p_ Me (9) 

r;zi;e ll, - KOHCTaHTa, 8aBHCfll.ll8fl OT MaCCbl H,llpa H aHeprHH iY-KBaHTa. 
TaK KaK ypaBHemrn fs =O B 8TOM cnyqae He BllITOJIHlleTCH, TO OHO 
HCKJIIDqaeTCfl H8 paCCMOTpeHHH. TaKHM o6pa8OM 1 ,llJifl H;zJ;eHTH(I/HKatiHH r -
KBaHTa, MU HCITOJih3yeM ;zi;Ba ypaBHeHHH CBH3H 

/,= 0' 
,J1q= o. 

0mH6Kl4 YI'JIOB ,llJifl ' )' ~KBaHTa H8MeHfllOTCH B COOTBeTCTBHH C (9) 
(!Jf,J'• == (AJJ"t + {i4B)1-
(A"Ujo(Y.= (At9o1J; .. (-J.ABY-jctJS"o<.. cro) 

· r;zi;e .d 8 = ( A 0~) f/~ . 

~HaqOK ( t) 08HaqaeT, qTo BeJIHqffHbI paccqHT8HH ITO HarrpaBJieHHD OT 
8Be3,llH ;zi;o ToqKH KOHBepcm, t-KBaHTa. 

H~eHTHWHKaUHH pacrraAOB -

IIporpaMMa H,lleHTH(I/HKartHH pacrr~OB- 113-I" o6pa6aT!IBaeT co6UTHe 
(cu.pHc.2) no rHnoTeaaM: 

HJIH 

a) .x- - ;-(v) 
IC -- )'. (y} 
K- __,_. JI.- (.X-) 

~- --,.1- (n) 

6) Ji, .. _ )l+(~) 

K+- p• (v) 
I<+ - Jt (JI•) 

-r·- p (Ji') 
l"'- Ji•rn> 

IO 

I' .. 

"~·------" 



IIp:0 o6pa6owe HCilOJII,3yeTC.iI ypaBHeHHe CB.iI311 
. f,= o. . 

B peayJII,T8Te CtleTa Bbl6HpaeTC.iI Ta rHilOTeaa, ,7:{Jl.iI KOTOpoii ,t.f, ~{.'., ' 
r,7:te C1 -38,1{8HHa.iI KOHCTaHTa, 

C:mt'n N': 
ECJIH ,7:{Jl.iI ltBYX HJIH 6OJ1ee fi!IlOTe3 .:r.z,~ C1 ' TO IlpOBO,7:tHTC.il paa,1teJiemrn 
8THX rHilOTea IlO BepO.iITHOCT.iIM. 

a) 3Har< nepBoit tl8CTH~H., O6paay101lleii CO6HTHe' OTpH~aTeJII,Hblil. 

~OPMYJIH ,7:{Jl.iI Bepo.iITHOCTel 

X:-
Wr = F,,- e--r 

I", 
, ~-. 

e,,J _FKs ~ -~ 
Ki4J - "Y; • W, +W.z, • e 

W 
_Q-U) 

w - =- & . -&_. • e <, 
I< IJ.J ~ 1 W, tfA/.z, 

,r;; _ 
W~- "' F;: · e --r-. 

,t, :CA . ... v.& r,,- - .::::Dt, . -~ -~ --r . . . . w, e· a, ... +· . w... . e ~ -t F..,z_'IJ ,Z 
11 ==FJC- e + ·FK~-~.t, .FK: -~ · c., 

FJi-, F,c-, FT.. - - Hopu:0poBaHHH~ Bepo.aTHOCTH 

W,, IA/a, - BepO.ilTHOCTH MO,7:tli paCil8,7:ta. 

6) 3Hax nepnoa t1acT:0m,r nonoEHTeJl~Hiitt • .r:; 
uJ C:-.,1 -x ~, = ~ e 

. Z.t. 
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i," 

& ~ ~ !c g•_ttl w . . '!!<"'l.Ll ... -.a, . -~ , .. e---,;-- w. 
3.n;eCI, '2:.i, =~· ,e tFl(• ·e 'w,+W,l,1-Fic,, 0 141,-t;W.l,+-

- -l'.'i;_w a _ .f,., ri 
+- Fz-.o, . e · M,, + Fz., ,e-~ · :t,:"'~, 

W,, W.c,, q,,, {l,t. - BepOHTHOCTl'I MO,11;hl pacna.n;a. 

L1;n:eHT.0:tfi1rnagm1 pacceHH.1'1it 

Ilporpamm H.n;eHTmpmrn111rn pacce.fIHHit 115-I" o6pa6aTh!BaeT B3aHMO

:zteilcTB.1'1.fl 

l'IJU1 

]i_-p - J[- p 

K-p --- Cf' 

1.~p-JiJp 
K'p-Krp 
pP-pp 

1'1cnoJU,3yeTCH O,n;.0:H Ha6op ypaBH8HHi1 CBH3H 

f 1 =0 .;. j,, =O . · c. 

BbI6.1'1paeTC.fl Ta rHnOT83a, ,11;Jifl KOTopoit .. { ~ Cz-. Ecm1 Taimx rHIIOT83 

HeCKOJII,KO, TO IIpOH3BO,11;llTC.fl pa3.n;eJieH.1'1e rHIIOT83 no BepO.fITHOCT.fIM no 

tpOpMyJiaM, aHanorHtIHb!M TeM, KOTOpHe IIpllMeH.fIIOTC.fl B nporpaMMe 113-I 11 

W;n:eHTll~llKagHH KaHaJIOB peaitgHit [8] 

IlporpaMMa 11.n;eHTl4(!11i!Ka111-rn KaHaJIOB peaKl\HH ''I0-30 11 pacctmTaHa 

Ha oopaoOTKy·O:ztHOBepmHHHOro B3aHMO:zteitCTBl'IH. 

B cnyqae MHOrOBepmHHHoro B3anuo.n;eitCTBHH HCIIOJII,3yIOTCfl pe3yJII>TaTh! 

rrpoBe.n;eHHoi1 n.n;eHTl'IWHKa1111n BTOPHtIHbIX B3al'!Mo.n;eitcTBHi1 no rrepetmcneH

HblM paHee nporpaMMaM 11.n;eHTllWHKal\HH. B BTOit nporpauMe 11cnon1,3y10TCH 

HeCKOJIJ,KO HaoopoB ypaBHellHH CB.fl3ll B 3aBHCllMOCTH OT Tima H3yqaeMoit 

rHIIOT83h!: 

I) f1 =D + f~=O 
2) /1 =0 f fs-0 
3) j,=0 HJIH j,=O, J1=0 
4) Js=D 11Jrn f,=O. 
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§ 4. IIooroaMMbl B~tUICJiemrn 3(l)(l)eKTl!BHblX Mace [9] ll CTaTllCTl1-

qecKoro aaa~11sa pesyJibTaTOB o6pa6oTKll a1tcnep11MeHTaJibHblX 

.ItaHHblX - CT!u> (IO). 
I 
I 

IlepBafl 113 3Tl!X nporpaMM BblqHCJifleT ag)q)eKTllBHhle Macchi Fl yrJIOBhle 

xapaKTepl!CTFIKll BCeB03WOJKHhlX Ha6opoB qacTl!U (pesoHaHCOB) B ll,IteHTllWll

UllpOBaHHblX COOb!TllflX. PesoaaHCbl MoryT COCTOfllllb ll3 mo6oro q11cJia (HO 

He ClOJiee IO) 0,1lllH8KOBb!X II pa3Hb!X qacTl!U B JIIOC5h!X coqeTaHliflX. 

-Ilporpawa no.11po6Ho onl!caaa paaee [9J 11 11cnoJIDsyeTcfl B cl!cTeMe 

B HaCTOR~ee BpeMR 6ea l'l3MeHeHH2. . , 

IlporpaMMa CTAP[ I_O] npe.11aaaHatieHa .11na cTaTl!CTl!qecKoro aaamrna 

peayJIDTaTOB imcnepHMeHTa. OHa Il03BOJifleT nonyqaTD rl'ICTOrpaMMbl paa

Jil'JqfiWCB8JillllllH, Y.1lOB~eTBOpfl!O~l'IX KPl!TepHRM OT6opa Ha OCHOB8Hl1ll ,1laH

HblX no BceMy aKcnepl!MeHTY, a Ta.KJKe npo11aBo.1111n HeKoToph!e onepaum1 

H8,1l rl!CT_orpaMMru.iH ( CJIOJKeHlie H Bhlql!Ta.Hl'Je no l'lHTepBaJiaM .11liyx II 6onee 

·. I'l'JCTOrpaMM, YMHO::iteHll,e l'l .11eJ1eH1te no HHTepBaJiaM ,1lByx rllCTOI'paMM, Bbl

. qncneHHe cpe,1!Hl!X l'l .1ll'lpnepcl'llii). 

liMeeTCff B03MOlitHOCU nyTeM 38,1l8HHfl H0CTaH.11apTHhlX apll(J1MeTl!qecKl1X 

OJIOKOB IlpllaBeCTll ,1l0Cq8T H8KOTOpbCC BeJil1ql1H l'l CTpOFITD rl'ICTOrpaMMhl 

C l!X l'JCilOJib30B8Hl'leM. 

IlporpaMMa CTAP [IO] npll BKJi!OtI8Hl'lll B CllCTeMy 6mm HeCKOJIDICO ,1.(0-

IlOJIHeHa ll l'l3MeHeHa. 

I) BKJIIOll8H ClJIOK Bhll,{aqn I'l1CTOrpaMM Ha AUIIY. 
I . . 

2) IlporpauMa CTAP np11cnoco6neHa .11na BB0.11a l'IHg)opMaUl'lll, Bbl,1laH-

HOi-1 paanlltIHmm nporpam.aa\rn Cl'lcTeMhl: 
. . . . . I 

. a) MO::ltHO BB0,1lllTD .1laHHble.c MaI'HllTHOlii JI0HTbl peayJIDTaToB rrpor-

paMMbl r~oueTp11qecK0£1 peK0HcTpy1tu1111, .11n.11Ha aoH1,1. KoTopon !5078 , 
B TO Bp8Mfl K8.K CTAP .11orrycKae,,~ MaKCl!MaJID;1y10 ,1lJlllHY 30Hbl IOOOs • 

6) eCTD B03MOJKHOCTD BB~,1lllTD C 0,1lHOlii Ma!'HllTHOlii JleHTbl 30Hbl He 

no.11PR.1l, a qepea 0.ItHY, T.e. TOJI~KO tI8THble HOMepa l!Jlll TOJIDKO aeqeT

Hble~ 
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§ 5. . HaKOIJJiemrn liHUJOPMamrn Ha MarHHTHl,,IX JI8HTax 

Bee rrporpaMMl:l, BXO.l{flmHe B eoeTaB e11eTeM1:1, eBff3aHhl Me~,l{y eooon 

rroepe,l{eTBOM MarHl1THblX JieHT, KOTOpl:le ffBJifIIOTefI HOeliITeJIHMl1 l1H[J!OpMaQl1l1 

,l{Jlff HeITOJlb3OBaHHfI rroeJie,1ty10m11MH rrporpaMMaMli peayJibTaTOB rrpe.itl:lJtY~X. 

Coa,l{aHa TamKe rpynrra nporpauu, KOTOphle rrpoHaBO.ltfIT npoBepKy MaTepHa

na ITO TeeTaM, OTOl1paIOT eOOhlT,rn, Y.ltOBJieTBOpHIOmHe 38,llaHHIDI TeeTaM l'{ 

aarrwe!IBaJOT HX Ha Marm1THl:le neHTl:l, · oopaayromHe 6l16JIHOTeKy 11xopoumx 

e OOhlTliH ii• 

)lJIH y:~oeTBa paoOTl:l Bee JieHThl HMeIOT erreQHaJibHble naenopTHble li . 

TaoJili'l!Hble 3OHhl, r.ite ,l{aIOTeff xapaKTeplieTliKH JieHTl:l'H TaOJIHQa eo,1tep11tH

MOro. 

Ile£C'l!eHb MarHHTHblX JieHT 

I. JienTa I~ I - 11rpHaaaH 11 JieHTa nporparan,1 reoMeTpHtJeeKoit poKOH

eTpyKQl1l1. Ha Heii.aarr11eb!BaIOTeH peayJibTaThl etJeTa no nporpauue 111-611 • 

3am1eb Ha JieHTY npOl13BO;ztHTefI BO BpeMH ei:ieTa no "I-6 11 • Qqepe'AHOO 

eoohlTHe aarrHeb!BaeTefI B rrepByIO. eBO6O,1tHyIO 30Hhl JieHTbl. K8.llt]loe eo6h1Tlie 

38.HHMaeT OT,l{CJI»HYIO 3OHy. Bee 3OHhl HMCIOT O,l{HHaKOBYIO ,l{JlliHy. B e~yqae 

rrepeuepa eo6HTHe aarrHeHBaeTefI Ha MeeTO npe,mero H3MepeHHH. 

2. JieHTa ~ 2 - "tJHeTaH'~ npe~HaaHa11eB1mJ1. ,itJIH nepenHelil e 

JieHThl If I peayJI»TaTOB nporpaMMhl "I-611
, Y.1tOB1!8TBOPHll~ Beeu 38,ZtaHHl:l!A 

TeeTau, a Taitllte peaym,TaTOB nporpaMMu· •i2-s 11 - H,neHTHqi:r,rna1urn v0 -11ae

TH!l liI J'-KBaHTOB. Ha JieHTe ~ 2 ,?tJifl KWKJtOro. eo61:lTWI OTBO,ltliTeH 2 30-

Hbl! ueqeTHaH ,ltJifI nepenHeH peayJII,TaTOB "I-611 , eJie,1tyi0l1l8Jl aa He.ll ll:eTHaH . 

- .ltJIH 3allHCH peay1!»TaTOB 112-5 11
• J(1!HHa neqeTHO.ll 8OHl:l !5079, ,ItJIHHa 

1l:8THOit 2768• 
Co,l{eplltHMOe 1!8HTH I~ 2 fIBJifieTefI lieXO,ltHWf uaTepHaJIOM ,ltJIH nporpaMMH 

H,ltCHTHqJl1Ka!lHH KaHal!OB peaKQlill "I0-3011
• 

3. lieHTa i~ 3. 
Ha STY neHTY aamWblBaIOTeH peaym,TaThl rrporpaMMhl "I0-3011

• B KalI

,ityro 3OHY JieHTH 1~ 3 38.HOeHTefl peayJI»TaTl:l o6pa6OTKH O,ltHOrO eOOhlTI,rn 

no Beeu r11nOTeaau. 

Bee 3OHhl HMCIOT O,ltl1HaKOByIO ,?tJIHHy I KOTOpaa onpe,l{C1!1IeTefl no qI,1e1Iy Tpe-

I4 



KOil Iii M8.KCl1MaJII>HOMY ql'JcJiy KOM6111HaUl1lii .ztJiff COOblTlllff. 

4. JieHTa N~ 4. 

Ha 3TY JI0HTY rreperrncbIBaIOTCff C Hcl!IThl i~ 3 rrpoBepe!IHble no TUCT8.14 

l'l.zt0HTl'lqJHI~l'lpOBaHHble COOhlTl1ff COrJlaCHO cnCIJ;l'l8..7Il>HhlM 11 0T6opoqHhlM 11 ItapTaM. 

Ilpo111aBO.ztl1TCH TamKe ,nocqeT MaTplill.l;hl om11601~ napaMeTpoB 11eaapcr11cTp111po-, 

BaHHOi1 HeilTp8.JII,UOi:J: qaCTllll.l;hl. JleHTa /i2 4 CO]{eplitlilT lilCXO,ll;Hlle AUH!ll,18 .ztJiff 

cqeTa no nporpaMMaM Bbltfi!CJIGHlilff 3qiqJ0KTlilBHb1X Mace. 

5. JieHTa I~ 5 
.ffBJIH6.'f.C.ff JieHTOlii peayJII>TaTOB rrporpaMMhl Bblq110neHHff aqiqieKTl'IBHWC MaCC. 

MarHHTHhle JieHTbl 11~1~ 2,4,S MOryT cnylltl'ITI> neHTaMl'I cyMr..iapHhlX 

peayJII>TaToB .ztJill nporpaMMhl CTAP. 

· IIponepKa 1,mTepl'larroii no TecTau · 

IIpoBepKe no TecTau Moryr 6@TI> no,nBeprHyThl pcayJII>TaThl pacqeToB 

no rrporpaMMaM 11!-6 11 , "2-5 11 , 1110.:..3011 , aam1CaHHue Ha JieHThl l~I~ I ,2 ( qeT

Hue aOHH) l'I 3. 

]lorryc1mIOTCff CTaH)tapTHhle ( "rrpoCTli0 11 , 11 COCTaBHble 11
1 

11CJIOlKHble 11
) mm 

H0CTaH].tapTHble TeCTbl. IlponepKe MOryT OhlTl> IIO)tBeprnyTbl MK Ben11q}rnhl, 

3aIIl'ICaHHli0 Ha MarHl'ITHOlii JI0HTe, T8JC l1 )tQCqlilTaHHliS B CIISIJ;lilaJII,HQM HeC

TaH].t8pTHOM 6JIOKe • ]lJiff CTaH,n;apTHWC T0,CTOB y1m31rnaIOTCff HOMepa rrpone

PlieMhIX BCJil'Jq1,rn, IIpe,zteJibl ,l{Jlff BeJililtUIHli l'I TlilIIli Te CT OB. :zl:JIH 3a,z(al!lilff 

HeCTaH,napTHWC TCCTOB Iii .ztOIIOJIHHT0JIJ,HhIX :::ie1rnq1111 nOJIJ,30BaTeJII, ,nomwH 

Ham1CaTI, HCCTaH,n;apTHblli 6JIOK' KOTOphlti no,ncoe,ztlllHfleTCff K OCHOBHOii npo

rpaMMe. 

Crroco6hl aa,ztaHIIIH TCCTOB 11· rropa,noK aam1e11 BeJI11q1m rro,npo6Ho 01rncaH B 

pa6oTe [I3] • 

§ 6. BTopolii KaHaJI oopa00TKlil lil~eHTl'lffi11UlipOBaHHb1X 

C06b1Tl1H. 

Coa,naHa CIICl.l;l'l8JIJ,H8fl rrporpaMMa, KOTOP8Jl co611paeT !JaTeplilaJI C 

MarHl'JTHb!X JI0HT ~~ 2 11 4 11.WOPMlllpyeT JI0HTy liCXO,ztHhlX )taHHblX .ztJIH rrpor

paMMli SLICE [IS] • BcH o6pa6oTKa nocne pa60TH nporpaMM 11,neHTl1q>J1Ka-

im11 npOli3BO,ztl1TCff no rrporpaMMa.M SL] CE Iii S UMX Ha SBM CDC . 

!604-A, ffBJIHIOml'IXCff qaCTI,10 Cl1CT0Mli nporpa.MM o6paoOTKl1 ,ztaHHWC C BO

.ltOPO.ztHWC K8J40P ( 4 ]. iicxo,nHble .ztaHHHe ,ztJIH SLICE 38IllilCb1BaIOTCff Ha 

HM! CDC-606 [!4] 113 M03Y BSCM-4. Bee BeJIHqHHbl npe,nBapl'IT0JII,HO rrpeo<S-
11. 
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pasyIOTCH BO BHyTpenuee npe:n;cTannemie 8BM CDC I604-A. 
ABTopu BblpaY.talilT onaro:n;apnocTr, H.H.roBopyny 11 A.l.l.ixyny sa llH

Tepec 1, paooTe H nones1me oocyll(){emrn. 
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