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Py*I.PIKa H., XapbKJ3oa M.P., XopoMcKaSI B.X. 10- 11214 

l1 crronb30BBHHe CBSI3H rrpoueccopoa CDC-1604A/1 " CDC-1604A/2 
nnsr Ha6nJOneHU:SI npouecca CKaHu:poaaHHH Ha aaToMaTe HPD 
c IIOMOIUhKJ nucnneSI 

Ha KOHKpeTHOM npu:Mepe o6pa6oTKH <f>unbMoaoit: HH$opMBUHH c MarHHTHo
ucKpoaoro cneKTpOMeTpa IIOK838H8 B03MO*HOCTb RCIIOnb30B8HHSI CBH3H npo
UeccopoB CDC-1604A/1 H CDC-1604A/2 nnSI COBMeCTHoii pa6oTbi uayx norHqe

CKH B3BHMOCBH38HHhiX nporpaMM. CoaMelUeHue nporpaMMHoro o6ecneqeHHSI 
aaToMaTa HPD u rpa~uqecKoro aucnneg OCK c ucnonbaoaaHueM KaHana CBSI3H 
nayx npoueccopoa noaaonHeT nocraroqHo 6hicrpo nony'laTb aarnRnHoe rpa~u:
qecKoe H306p8*9HHe CHHMKB BO BpeMSI ero CK8HHpOB8HHS1

1 
npaKTHqeCKH He 

orpaHH'lHBBSI so apeMeHu npouecc o6pa6oTKH. 

HcnonbaoaaHue eagan nayx npoueccopoa noasonHeT, TaKHM o6paaoM, 
6ea npuno>KeHHSI 6onbworo nononHHTenbHoro rpyna coanarh ycnosuSI nnSI Bbi
rronHeHuH HOBbiX 38Jl81.J, He OCyiUeCTBUMbiX rrpH pa6oTe C OJlHOii 38M 
CDC-1604A. 

Pa6ora BhmonHeHa a fla6oparopHH Bbil.JucnHrenhHOit: TeXHHKH 
H 8BTOM8TH38UHH 0J1fll1. 

Coo6meHHe 06beAHHeHHOf'O HHCTHTyTa SlllepHbiX HCCneuoaaHHH. ny6ua 1978 

Ru;;i~ka J., Kharyusov M.R., Khoromskaya V.Kh. 10- 11214 

The Use of the Communication between the CDC-1604A/1 
and CDC-1604A/2 Computers for Visual Display of the 
Film During its Scanning on HPD 

On a particular example of film data processing from the Dubna 
Magnetic Spectrometer with optical spark chambers the possibility is 
sho\vn for using the communication betvveen CDC-1604A/1 and 

!CDC-Hi04A/2 computers for the joint working of two logically communica
ted programs. Combination of HPD and graphic display software by 
means of the processors communication channel provides an oppor
tunity to have a visual display of the film during its scanning, vvith
out restrictions on the time of processing. 

Thus, using the communication between two computers one can 
gain conditions for handling new tasks unrealizable with one CDC-
1604A machine. 

The investigation has been performed at the l.a.boratory 
of Computing Techniques and Automatization, JI.NR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1078 06'beJlHHeHHbiJI HHCTHryT 11/lepHbiX HCCfleJlOBBH/IJI /1y6Ha 

BBFJJ;EHHE 

B roiHHOI pa60T9 H8 KOHRpeTHOM npHMepe HCITO~bSOBBHBR nHC~eR 
~ H86AmAeHHR nponecca CRBHHpoBaHBR ~bMOBHX CHHMKOB C ycraHOB
KB MHC noKasaao, ~o ~ocTaTO~Ho npocTHM cnoco6oM, nyTeM acrro~bso
B&HHR CBJI3H ltBY"X nponeccopoB, MODO opraHH30B8Tb COe~eHHe ltBYX 
rrporpaMM, COBMeCTHSJI pa60T8 KOTOpUX B YC~OBHJIX pa60TH OroKOI 3BM 
38TPYAHHTMbH8 IVIH, HaiipHMep, as-sa HeXBBTKH II8MJI'l'H npaKTH'IeCKH 
Heoc~ecTBKMa. Hcno~bSOB&BHe CBJISH aayx nponeccopoB nosB~eT, 
T&KKM o6pasoM, 6es npKno&eHH.R 6o~bmoro ~ono~TMbHoro Tpy~a sHa
~Te~bHO pacmxpHTb B03MOEHOCTH yxe c~eCTB~ B3Bir!MOCBJI3aHHUX 
nporpaMM H4H COS~ar& YC~OBHR ~XR BHllOXHeHHR HOBHX 3~aq,He OC~e
CTBHMWX npH pa6oTe C OroKOI aBM. 

IlpH H&CTpobe nporp-, ynpaBJIJDJIIIHX nponecCOM CRBHHpoBaHHJI 
H& &BTOM&Te HP~ (HanpHMep, llpH ITOHCKe 6~0KQ ~HHHX HB ~bMOBOM 
CHHMKe, ll0~6ope OllTKM~bHOrO ypoBHJI nHCKpHMHBanHH, BH60pKe OUTH
M&nbHOro "cTorr"-xa~ H r.n.),~ BHRCHeHHR np~HHH BHesanHoro 
yxy~eHH.II pa6o~ero peEHMa BO BpeM.R CRaHHpoBaHH.II (TaRoro,RBK M~oe 
RO~~eCTBO H8XO~ penepHHX KpeCTOB, llOCTOJIHHOe rrpona~e HCKp 
B onpe~e.neHHHX KaMepax) H Taue B APYI'HX c~~BJIX ~acTo .<mMeTctr 
no~esHHM BoccTaHoB~eHHe r~ecRoro mso6pa&eHH.R cHHMKa no ~BH
Hw, nocrynalli!D as HP~. 3To Mo:mo c~teJISTb W3YM.II cnoco6BMH: lVIH 
pacne~BTKOI HS06pa&eHHJI CHHMRB HB ne~aTa~eM YCTpoiCTBe, KITH BH
ltB~el mso6paaeHH.R H8 aRpaH rpa~~ecKoro ~cnne.11. IlepBHA cnooo6 
RBXRercR ~OBOX&Ho ue~xeHHWl (pacneqarxa nonuoro CHHMRa npx o6~e
ue H9Popua~RH npHMepHO B !2000 CXOB ~nHfCR HeCKOX&KO MHHyT) H He
~Ocraroqso sar~~BHM.~aqa sa sxpaH ~xcnxeR rpa$zqecxoro xsoOpa
zeHHR CHHKKa npoxcXOAHr npHMepuo B ~ecRr& pas OHcrpee,qeu ero 
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paeneqarxa,H maodpazeame nonyqaetea ~oeraroqao aarn~HHw.Ho so 
Bpewa BHeBe'IHBaHHR eHHMKa MOZer npoHeXO~HT~ OdMeH HmPopwanzeR 
ron~xo we~ 3BM H ~Henneew H BHnonaeaze ~yrmx a~aq npHoeraaoa
neao.IToarowy menon~aosaame ~Hennes ~na aadnD~eHHa nponeeea exanH
posanma aa HPn wozer npzseerz x e~e don~meR norepH speweaz xax 
3BM,rax H HPn.Kpowe BHmeyxasaaaoro,onpe~eneaHYD TPYAHOCTL Ana zc
nonLaosanHa ~Hennes npm padore HPn npeAerasnaer raxze eoswe~eame 
nporpaMMHoro odecneqeaza 3THX ~yx npHdopos,nocxon~xy odHqao ms 
HPn noerynaer don~mol Od~eM H9POpwanHH (~0 18000 enos ~na CHHMKOB 
c MMC),xoropsl sanHWaer aaaqzren~HYD qacr~ onepaTHBHOI nawarz 3BM. 

B aTol CHTY~ oKaaanocb no~eaHHM npHMeHeHKe cymeJTjYIDmel 
CBR3H ~YX npo~eccopoB:CDC 1604 A/1 H CDC 1604 A/2 I • 
3BM CDC 1604 All paooraer npH srou o6uqauu o6paaou. 
ITpH xe~aaMH BoccraaoBHTb nocrynammJD ms HP~ 

HHWOPM~m B 3BM CDC 1604 A/2 aarpYEQeTcR nporpaMMa, 
ocymecTB~ BHna~y rpa~~ecKoro aaodpazeHHR xa~ Ha aKpaH 
~cnnea,H H~PM~ o xa~e nepenaerca HenocpencTBeHHO H3 aBTOMa-
Ta HP~ ~epea npo~eccop CDC 1604 A/1 H KaHan CBR3H B paoo~l 
MaCCHB STOI nporpaMMH. 

CoBMemeHKe nporpaMMHoro o6ecrre~eHKH aBTOMaTa HP~ H nHCnnea 
HCTIO~b30B8HHeM KaHana CBR3H ~YX npo~eCCOpOB TI03BO~eT, TaRHM 
odpaaoM, nocTaTo~o dHcTpo no~~aTb Har~nsoe rpa~ecxoe aaodpa
xeHHe cHHMRa Bo BpeMR ero cxaHHpoBaHHR, npaxr~ecxa He orpa~
BSR BO BpeMeHH CaM npouecc,odpaOOTKHo 

I. llepeHoc naHHHX aa SBM CDC 1604 A/1 B rrpoueccop 
CDC 1604 A/2 

Ynp~/eHKe npoueccoM cxaHHpoBaHHR npoH3BOnHT nporpaMMa 
DPOMHC 2 • ~HHe cxaamposaaza CHHMXa aa HPn nocTynaDT B npo-

ueccop CDC 1604 A/1 , rne npOHCXO~T HX nepB~HaR OOpaOOTKa: 
pacm:wppoaxa cnyxeelaoa HH<Po PMaiU!H, qacrwmaa tPHJibT pal\Hf! H ~p. PesyJIL
rars 3TOH OCipaCiOTKH 3aiTHCHBaDTCH Ha MarHHTHYD JieHTY B BH~e MaCCHBOB 
no 2000 CJIOB.nna OCy~eCTBJieHHH nepeHOCa ~aHHHX BO BTOpOH npo~eccop 
( CDC 1604 A/2 ) B nporpaMMy ITPOMHC d~o BHeceHo Hedo~brnoe 
H3MeHeHHe, CM. pzc.I. Bo BR~eHHOM COCTORHHH MOHHTOpHOrO ~ara 
( f', 36/1 ) rrepen 38TIRCL~ O~epenHHX 2000 C~OB Ha MarHHTHYD ~eH-
TY npoHCXOAHT B~3oB nonrrporpaMMH MYRA , ocymecTB~ei nepe-
na~ aTHX 2000 c~oB Bo BTopol npo~eccop. ~ BTOpol rrpoueccop 
npa B~30Be nonrrporpaMMH MYRA TIOArOTO~eH K rrpHeMY U8HHHX, 
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f'-,36/0 

l 
I 
I 
I 

1',36/1 

PHc.I. HaMeHeHKe, BHeceHHoe B nporpaMMY ITPOMMC AnR ocymecTB-
~eHHR nepeHoca ~HHNX BO BTopol npoueccop. 

noc~enHHe OYnYT nepe~HH H npoaaolneT B03Bpar B nporpaMMY ITPOMHC. 
~nH BTOpol npoueccop He H8XOnHTCR B COCTORHHH ODjJ,aHHR, M8CCHB 
jJ,aHHHX nepe~B8TbCR He dyneT. 3TOT peXHM paOOTH odecne~aeT 
He3aBHCHMOCTb padOTH nepBoro npoueccopa OT BTOporo, HeOCiXOAHMYD 
~Jia ycrpaHeima BJIHaHv.a nocneAaero aa npouecc odpadorKH CHHMXOB. 
B csaaz c reu, qro nepeAa'la oc~ecrsJiaerca no dHcTpOMY xaaany, 
CM. pHC. 2, apeMa nepeAaqv. OAHOrO MaCCHBa AaHHHX Od~eMOM B 2000 
CJIOB He npeBHmaeT AByx COTHX ceKyH~H/I/. 

2. IIonrrporpaMMa MYRA 

EJioK-CXeMa TIOUTiporpaMMH MYRA npHBeAeHa Ha pHc.3. aTa 
TIOJmpOrpaMMa ocymecT~eT ROHTpo~L 3a OOMeHOM HH~pMa~ M6X~ 
nBYMR npoueccopaMH CO CTOpOHH aBM CDC 1604 A/1 • IloJmporpaMMS 

MYRA ~pMHpyeT nepenaBaeMHI MaccHB H Ha~anbHHH anpec nepe-
na~. 3aTeM npoBepaeT roTOBHOCTb BToporo npoueccopa npHHRTb npe
p~BaHHe no KaHany CBR3H. ~~H npep~BaHHe STOrD THTia BO BTOpOM 
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PHc.3. E.noK-cXeMa rronrrporpaMMU MYRA • 
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npoueccope sanpemeHo, nonrrporpaMMa MYRA ocymecrBJI!Ier B03Bpar 
K OCHOBHOtl nporpaMMe IIPOl.!nC. B CJiy"<~ae rOTOBHOCTV. BTOporo nporrec
copa K npneMy npepblBaHPI!I no,~tnporpaMMa MYRA nocblJiaer Kou:aw 
npephiBaH¥!1 BO BTOpOI rrporreccop. nn!l roro, "<IT06bl Bbl3hiBaeMNI npo
qeccop "ycnen" nepeiTH Ha cBo~ nporpaMMJ CBHSH, B nonnporpaMMe 

MYRA npenycMorpeHa He6o~hmaH sane~Ka. ilo oKo~aHHH sanep&KH 
no~porpaMMa npoBepaer ro~oBHOCTh BToporo npoqeccopa K IIPHeMY 
MaCCUBa H IIpH IIOJ!OJ:HT8J!bHOM OTBere OCYIJI8CTBJ!!I8T B.b!BO,Jt 
ll:BHHHX. 08KOH~ BblBO~ ll:SHHHX, ITOU:IIpOrpaMMa llpOH3BO,JtPIT B03BpaT 
K ocHoBHo:lt nporpaMMe IIPOMHC • B C~J"Iae HerOTOBHOCTH BToporo rrpo
ueccopa K rrpHeMy ~taHHHX TSK&e rrpoHCXOAHT B03BpaT K OCHOBHOI rrpo
rpaMMe. IlonrrporpaMMa MYRA HaiiPica:aa Ha H3b1Ke CODAPl (B 
aBTOROll:8 3BM CDC 1604 A ) H 88HHM88T M8Hf)8 2% .II'I88R II8MHTH 
3BM. 

3. ITpzeM naHHhlx npoueccopoM CDC 1604 A/2 

Bo BTopo:lt npoueccop aarpyzeHa rrporpaMMa DSPL-HPD 131, 
ocymeCTB~nDmaH BbiBO~ HS &RpaH roKC~eH r~eCKOI ~pyanKK, 
c~opMnpoBaHHol H3 ,JtaHHHX c HPl. ITporpawua B pe~:nue pa6orbl "6ea 
HPn" rrpov.aBO.JtHT qreav.e .l!eHTH c .JtaHRhiWPI cxaanpoBaRPIH, pacrraKOBKy 
3THX ,JtaRHhiX v. WOPMHpyer rpa¢v.qecKoe v.sodpaxeHHe K~pa,Koropoe 
BIIOCJ!e,JtCTBV.H BM8CT8 C Ha60pO.M ynpaBJ!!IDIIIHX KOM8H,Jt PI H83B8HH!IMH 
C1IJX86HHX rrepeMSHHHX Bbi.Jta8T Ha 3KpaH ,JtHCIIJ!8!1. 
~ rrpHeMa naHHhiX Herrocpe~CTB8HHO Hs HP~ B ary rrporpaMMJ 

6Hno ra~e BHeceHo He6o~hmoe BBMeHeHRe, eM. pzc.4. IIepexon Ha 
peEHM pi60TH COBMCCTHO C HPn ocymecT~8TCH H3MeHeHReM BHS~e
Im.ll rrepeMeHHO:lt NLN • 3Ha~eHRe 3TOI nepeMeHHO:t\ MODO MCHHTh C 
!JOMOIIlb~ CBCTOBOro R8p8HWi!118 IIpmi.O H8. 3KpaHe ll:PIC~eH. IlpH NLN=l 
ocymecTBRH8TCH BH30B nom:rporpaMMbl WAITLINK , ITOU:rOTliBJllDlB.Il
me! BTopol rrpoueccop R rrpHeMY ll:BHHhiX. IIocne rrpaeMa naHHbiX aa rrep-
Boro rrpoueccopa rronrrporpaMMa WAITLINK sacHRaer ax B pa6o~ 
MSCCHB rrporpaMMH DSPL-HPD , ROTOpaH IIpoAORXSeT 38T8M CBOD 
pa6oTy ( SHMOrH~O CJIY'!SD IIOCTy~eHHH ll:8HHbiX C .MarHHTHOI Jl8HTH). 
llpH ycTaHoP~eHHH NLN=O ocymecT~HeTCH rrepexon B peaHM pa6oThl 
"6e3 HP~~. B ROTOpOM ll:SHHble HP~ IIOCTYIIBDT B rrporpaMMY DSPL-HPD 

06bl~HblM o6pa30M C MSrHRTHO! JICHTbl. 
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NLN=l NLN=O 

BUFFER IN 

I'Hc.4. HsMeHeHHe, BHeCeHHoe B nporpSMMy" DSPL-HPD , 

~ ocymecTBJieHH!I npReMa ll:BHHhiX HB HP~. 

4. IIonrrporpaMMa WAITLINK 

EnoK-cxeMa rronrrporp8MMbl WAITLINK rrpencTaBJieHa Ha pac.5. 
3Ta ITOAfiporpaMMa ROHTpoJIHpyeT pa60TY RSHaJia CBR3H AEYX rrpoueccopoB 
CO CTOpoHbi 3BM CDC 1604 A/2. 

IIo~rrporpaMMa WAITLINK naer paapemeHHe Ha npepuBaHH!I no 
KaHSJIY CBHBH ~yx rrpoueccopoB H aaTeM o~aer rrpepbiBaHHe co cro
poHhl I npoqeccopa. IIoJIY'!HB rrpepuBaHHe, II rrpoueccop rronroraB~HBa
eTcH K IIPH8MY MSCCHBa: ~OPMHpyeT HS~aJibHbil anpec H 6y~ep AJIR rrpze
Ma ~aHHHX. 

ITepe,Jt Bblll0JIHCHH8M KOMaHAhl IIpHe.Ma M8CCHBa IIpOB8p!!8TC!I THII rrpe
pbiBaHHR EO H36ezBHHe HeorrpeneJI8HHOCTH llpH BHIIOJIH8HHH ROMaHnu 06Me
Ha. Ilo~e rrpHeMa MaccHBa, RaR H B CJIJ"Iae rrpepbiBSHHR npyroro rzrra, 
rrpoHCXOAHT B03Bp8T R OCHOBHOI nporpaMMe. 

llonrrporpaMMa WAITLINK HaiTHcaHa Ta~e Ha R3h1Ke CO~API H 
38HHM88T 208 H'l88K ITSMRTH. 
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PaapemeHRe npepaEaHHH 
no K8H8JIY CBJI31'! 

3anper npepHBaHHH no 
K8HaJiy CBJI3R 

<IIopMHponaHRe Ha'IaJII>Horo aJ:iPe 
ca :a onpeneJieHRe ~KHH rrpRID! 

MaeMoro Macc:ana 

BoanpaT K nporpaMMe 
DSPL - HPD 

H8T 

H8T 

PHc.5. EnoK~cxeMa nonnporpaMMH WAITLINK 
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5. HeKOTO!lle noaMoliH!ie pelltHMH conl\leCTHoii pa6oTH nHCTIJieJI :a HP.U 

a) 8BTOM8TM'I8CK8H EHna'Ia Ha 3KpaH W!:CTIJ!8H OnHOrO R TOrO Ee 
Y'ISCTKa CK8HRpyeMHX KSAPQB 

llepen 38ITI'!Cl>ID HJEHOrO Y'ISCTKa Kan;pa Ha MarHRTHJID JI8HTY Ha 
nepBOM Tipo~eccope ETOpo~ Tipo~eccop yxe H8XOnHTCH E COCTOHHHM 
OXHASHRH np:aeMa naHHHX. llocJie Toro, KaK npo:aaoRneT nepena'Ia naH
HHx , nepnHA npo~eccop nponoJI.&aeT o6pa60TKY Ka):ij)a, a nropoA rrpo~ec
cop Ha'IHHaer pacnaROBKY n;aHHHX, wapMHponaHRe rpaqM"!ecKoro uao6pa
JteHHH I'! ero Bl.li{a'Iy Ha ::mpaH W'!CIIJieJI, Herrocpen;crneHHo rrepen; HS'IaJIOM 
CJiei{YDmero ~Jia HP.U, B aTOM peEI'!Me pa6oru, nTopoA rrpo~eccop anTo-
MSTI'!'IecKH rrpeKpamaeT BHCB8'II'!B8HRe H306pa~eHHR Ha 3KpaHe H 
o•~aer TIOCTynneHHR HOBHX ~aHHUX, BpeM? BHCB84HBaHHfi H306pa~eHHR 
rrpH pa6ore B aBTOMar:a4eCKOM pexmwe cocraBnRer rrpHMepao 5 ceK. Ec
nH aeo6xo~HMo a~epxari> :aao6paxeaHe ~aHHoro y4acrKa KaApa Ha 3K
paae, ay•Ho nepe~rH B nonyaBrouarH4ecK~ pe~HM pa6oru ~HenneR. 
Ha pHc. 6 H 7 rrpHBe~eHu npHMepu nonyqaeMUx Hao6pa~eH~ rrpH pa6ore 
B 8BTOMaTH48CKOM pe~HMe, 

6) rroJiyaBTOMSTH'IecKHA p~HM pa6ora nMCIIJieH 

llpl'!eM ~PM~H 1'13 HP.U npoi'!CXOI{HT n aToM cJiy'Iae TOJII>KO no 
KOMaHn;e oneparopa, pa6oTaiDmero c nacTIJieeM, 3TOT peEI'!M pa6oTH noa
noJIReT necTI'! 6oJiee AnHTeJII>Hllft aHaJII'!3 TIOJIY"!aeMoro rpa~ecKoro :aao6-
pa.ateHHH Kanpa. 

B) Tiapa.liJieJI:bHSH 38ITI'!Cb n;aHHHX H8 MSrHRTHJID JI8HTY, YCT8HOBJieH
HYID Ha BTOpoM rrpo~eccope 

B aTOM peERMe pa60TH EO BTOpo! Tipo~eccop rrepei{SIDTCJI TIOCJI8I{O
B8T8JI:bHO naHHU8 CO Bcero Kanpa H TipGH3BOW'ITCJI I'!X 38TIKC:b Ha Mar
HHTHJID JieHTy. lloCJie nepena'II'! rroJIHoro Kanpa rrpHeM naHHHX rrpeKpama-
eTcH H nporpaMMa DSPL-HPD o6pa6aTHB88T STY MarHHTHYID JieHTY 
y~e He3aBHCHMO or pa6oru HPA. 3ror pexHM o6ecne4HBaer o~

HOBpeMeHHoe BHCB8'IHB8HI'!8 TIOJIHOrO Kanpa H8 3RpaHe I{HCTIJIGH, 'ITO He
B03MOllHO B peERMax a) H 6), 0H TSKEe ll0,3BOJIR8T ilOBTOpHO BHCBe'II'l
BaT:b XenaeMYe y4aCTKH K~pa, a TaKX8 IIp01'!3BO~HTh HX ysenH48HHe 
H r.n. 
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KaR ITOK83aHO B jr,aHHOft pa6oTe, ITpmM8H8BHe CBR3H ~YX rrpo~eC
COpoB IT03BO~O rrpoCTHM o6pa30M COeUHHHTb rrporpaMMY ynpaBHeHHR 
rrpo~eccopoM cKaHHpoBaBHR Ha HPn - rrporpaMMY ITPOMMC H rrporpaMMJ 
~p.mpoBBHHR (H3 ASHH!iX HPn) H BliJJ:S'lH aa aRpaH l(HcMeR rpa~ec
Koro H306paxeHHR CR&HHpyeMoro KSJJ;pa - rrporpaMMY DSPL-HPD • 
oTO roano B03MOEHOCTb H8ITOCp8JJ;CTB8HHO Ha6~JJ;8Tb rrpo~ecc CKSHHpoBa
HHR Ha SRpaHe JJ;HCMeR, 'ITO rrpaRTH'I8CRH H80CY1118CTBHMO B AQHHI:iX 
yc~OBHRX npyrHM crroco6oM. 

PacmHpeHHe B03MOEHocTeft yxe cymecTBYD~ rrporpaMM BliiDe yRa-
3aHHHM crroco6oM MOJKeT npep;cTaBMTb HHTepec TaiOJte rrpz pewemm npy
rHX WR3H'<!ecRHX 38jr,a'<!. 

ABTopi:i BHpalKSIDT 6~aro~pHOCTb A.H.~oBo!, D.B.CToMpcKoMY, 
~.KoTOpo6aft 38 ITOMO~b, OKa3aHHJD rrpH pa60T8 C KaH~OM CBH3H. 

PHc.6. H3o6paxcHHe cnyae6aol ~PM~ cxaHBpyeuoro Ranpa, 
ITO~'l8HH08 rrpH COBM8CTHOft pa6oTe JJ;HCM8R R HPn. 

12 

Pile. 7. J1306pa.JKciD!e 0'18P8llHI:iX 2000 CJIOB CK8HHpyeMoro RaHpa, 
ITOJIY'l8HH08 ITpH COBM8CTHOft pa60TC Hli:CITJI8R H HP~ B 

aBTOM8TH'l8CKOM peJKHMe. 

Pnc .8. lToJIHoe H3o6paJKeHll:e rrpocKaiDipoEaHHoro Ra;J;pa, rro;;y't!eH
Hoe npH COBM8CTHO~ pa60T8 ~CITJI8R H HP~. 
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