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BBeneHHe 

B Ol1.Hl1 paapa5oTaHa ycTaHOBKa, H83hiBaeMasi CKaHHPYIOillHM aBTOMa

TOM •llnSI H3MepeHHSI tfloTorpaqmii c nyahipbKOBhiX KaMep ( CA). Y cTaHOBKa 

COCTOHT 113 OnTHKO-MeX8HIPJeCKOf'O yCTpOfiCTB8 THna "5ef'yllllill nyq" 1 KOTO

poe tPOPMHpyeT Ha !i3MepSieMOll tfloTorpatflHH C nOMOillblO llBiilliYillef'OCSI CBe

_TOBOf'O nSITH8 npSIMOYf'Onbllblll paCTp, 1i aneKTpOHHOll CHCTeMhl 1 KOTOpaSI 

o5pa5aTb!B8eT Clif'Hanhi C tPOTOll8T'1.1iKOB OnTHKO-MeX8HH'1.eCKOf'O ycTpOHCTB8 1 

pef'HCTp!ipyeT KOOpll!iH8Tbl TpeKOB 1 H8KannHB8eT li nepenaeT B 8BM ll8HHhie 

!i3MepeHHll 1 o5ecne'1.HB8eT 8BTOM8TH'1.eCKYIO pa5oTy ycTaHOBKH non ynpaBne-

HHeM li KOIITponeM 8BM /l /, . 

CA pa5oTaeT coBMeCTf!O c 8BM -CDC-1604A 11 o5ecne'1.HBaeT H3Mepe

HHe CHHMKOB C ny3bipbKOBhiX K8Mep CO CKOpOCTblO 60-80 C05hiT!ill B '1.8C, 

05pa50TK8 ll8HHhiX !i3MepeHHll B·eneTCSI C noMOillblO cneUHanbHb!X npof'p8MM1 

o5ecne'1.HB8IOillHX- nonyqeHHe peaynbTaToB B BH!le, yno5HoM·nnn HX nanbHeii

ui-eii 05pa50TK!i no tPH3H'1.eCKHM nporpaMM8M, 

UenbiO naHHOll pa5oTbl SIBnSieTCSI paCCMOTpeHHe TOnbKO,annapaTypHOll 

'1.8CT!i STOll !i3MepHTenbHOll C!iCTeMb!, 
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06pa6oTKa dJoTorpadmil: c rryahrpbKOBhiX KaMep 

IPoTorpaqmn: c rryahiPJ:>KOBhiX KaMep rrpencTaBnsnoT co6oil: 3-4 cTepeo

KaJ;lpa, Ha KOTOpb!X 3apern:CTpHpOBaHbl cnenhi 38pSDK8HHb!X 'IaCTIIU, IIpO

IDenlliHX '!epea o6'heM Ka~ephr. TpaeKTop~n: nBinKeHHH 'IacTn:u ( TpeKn) SIB-

nHIOTCH rrocnenoBaTenhHOCThlO nyahrpbKOB, B03HHKalO_ll!HX B peaynhTaTe Baan:

Moneil:cTBHH Bell!eCTBa, aanonHSIIOll!ero KaMepy, c rrpornenrnn:Mn: '!epea Hero 

3apSI)K8HHhiMII '!aCTIIU8MII. 

Ha pn:c. 1 npencTaBneHa · THIIII'!HaH ¢oTorpaq?HH c nyahtphKOBoil: KaMe-

phi, 

Ecnn n:Meno MecTo gnepHoe Baan:Moneil:CTBn:e, TO aana'Ia aHann:aa 

!floTorpa!fln:il: COCTOHT B OIIpeneneHHII KHHeMaTH'I8CKIIX rrapaMeTpOB '!8CTHU, 

o6paaoBaHHhiX B peaynhTaTe ·Baan:Moneil:cTBHH,'' a TaK*e rrony'!eHHH xapaK

Tepn:cTn:K B38HMOneil:CTBHSI B uenoM, 

TpaeKTopn:n: '!acTn:u, nony'IeHHhie ·B peaynhTaTe B3an:Moi:leil:cTBHH rrpn: 

60nhiiiHX 9Heprn:RX, o6nana10T ManhiMH KpHBH3H8MH, a pasMepbl llY3bipbKOB 

CO~TaBnRIOT 10-30 MKM (Ha !floTorpa!fln:n:), Bo MHOI'HX cny'IaRX Tpe6yeTCSI 

H3MepeHn:e KOopnn:HaT TpeKOB C TO'IHOCThlO no HeCKOnhKHX MHKpOH H nng 

onpeneneHHSI KpHBH3Hhi TpeKa Tpe6yeTCH H3MepeHn:e MHOI'HX TO'!eK Ha Tpe

Ke (10-20 Koopnn:HaT). 

IPoTOrpa!fln:n: C IIY3b!pbKOBhlX KaMep 06bi'IHO IIOCTaBnSIIOTCSI nng IIOCne

nyroll!efi o6pa6oTKH B Bn:ne pynoHOB ¢oTorrneHKn: nnn:Hoil: no 300-350 M, 

B 38BHCHMOCTH OT KOHCTpyKUHH Ka~ep CTepeOKa.Qpbi MOI'YT 6hiTh nn:6o Ha 

onHOM pynoHe, nn:60 KOnH'IeCTBO pynOHOB COOTB8TC.TByeT 'IHCny CTepeo<flo

TOrpa!fln:il:, 

Ka*nhril: ·cHn:MoK n:MeeT HyMepaun:ro, rrpn:ronHyro nnH aBTOMaTn:,:ecKor-o· 

paCII03HaHHSI HOMepa CTepeOKanpa H OIIOpHhie KpeCThi, KOTOpbie II03BOnSIIOT 
• 

OCyll!eCTBHTb IIpHBSI3Ky CHCTeMhl KOOpnn:HaT H3MepeHHSI K peanhHOMy 06'be-

My KaMepb!, 
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cnenbi aap5DKeHHbiX qacTnu, rrpo-

' TpaeKTOpHn nBH*eHnH qacTnU (TpeKn) HB-

. nyabipbKoB, B03HHKaiDiunx B peaynh_..'l;'aTe Baan-

KaMepy, c rrpowenrnnMll qepea Hel:'o 

· TlliiH'IHaH tPOTOI'pa!fJHH C rry3blpbKOBOH KaMe-

B3anMoneii:cTBne, TO aana'Ia aHannsa 

eneneHHll KHHeMaTll'IeCKHX IIapaMeTpOB tJaCTllU, 

. B3allMOneii:CTBHH,-· a TaK*e rrony'IeHllH XapaK-

B peaynhTaTe B3aHMOlleHCTBllH IlpH 

ManbiMll KPHBH3HaMH, a paaMepbi IIY3bipbKOB 

!floToi'pat!Jnn). Bo MHOI'HX cny'IaHx Tpe6yeTCH 

C TO'IHOCTblO no HeCKOnbKHX MHKpOH ll nnH 

Tpe6yeTCH ll3MepeHHe MHOI'HX TO'IeK Ha Tpe-

KaMep o6bi'IHO IIOCTaBnH!OTCH nnH IIOCne- · 

KaMep cTepeoKanpbi Moi'yT 6biTb nn6o Ha 

pynOHOB COOTBeTCTByeT 'IHCny CTepeo!flo-

HyMepaUlll01 IIpHI'OnHyiO nnH aBTOMaTH'IeCK0.:-'0' 

eoKanpa ll OIIOpHbie KpeCTbi, KOTOpbie II03BOnHIOT 

Mbl K·OopnHHaT ll3MepeHHH K peanbHOMy 06'be-
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Oepsoll: sa.naqell: aHannsa· KaMepHhiX CHHMKOB smnSieTCSI onosHaHne n 

oT6op co6hiTHii:, 3Ta pa6oTa BblllOiiHSieTcSI .PnsnKaMH nnn KBann.PnunposaH-

HbiMH onepaTopaMH npH llOMOUIH ClleUnanhHbiX llpOCMOTpOBbiX CTOnOB, 

B .nanhHell:rneM .Ha oTo6paHHhiX .PoTorpaliJnSIX nponsso.nnTcSI H3MepeHne Tpa
t 

eKTOpHll: "l8CTHU, 

naHHbie _..!i3MepeHHii: BBOL{~TCSI B 3BM, H C llOMOUlbiO cneunanbHOii: 

nporpaMMbl OCyUieCTBnHe'tCSI I"'eOMeTpH"'eCKaSI peKOHCTpyKUHSI H3MepeHHOI"'O 

C06b!THSI B llpOCTpaHCTBe KaMepb!, 

• 
0ocnE7.1lYIOUiaSI o6pa60TK8 C06biTHfi Be)leTCSI ITO llpOI"'paMM8M, COOTBeT-

CTBYIOUIHM Tpe6osaHHSIM aaHHoro aKcnepnMeHTa. 

B HaCTOSIUiee speM~ npouecc M3MepeHHSI B 011.HI1 nponssoLtHTCSI c no

MOUibiO nonyaBTOM8TH"leCKHX ycTaHOBOK 1 C03.1l8HHblX H8 6a3e HHCTpyMeH-
. /2/ . . . 

TanbHoro MHKpocKona YHM-21 ,. • 11sMepeHn·e o.nHoro co6hiTHSI SIBnSieTCSI 

Tpy.noeMKHM npouec:coM n Tpe6yeT .no 20-30 MHHYT pa6oTbi KBann.PnunpoBaH

HOI"'O onepaTopa. 

11sMepeHHSI KaMepHhiX 4JoTorpa¢nll: c noMOUibiO CA nonHocTbiO asToMa

TnsnposaHhi H nossonSIIOT 6es saTpaT py"'HOI"'O Tpyaa .nosecTn speMSI H~Me

peHHSI C06hiTHSI .llO 1 MHH, . 

Tnll:; 

CncTeMa o6pa6oTKH KaMepHbiX .PoTorpa!lJnll: 

c ncnonh3oBaHneM CA 

11cnonbsoBaHne CA B03M02KHO npn .nsyx MeTo.nax o6pa6oTKH: 

a) nonHOCTblO 8BTOM8TH"leCKHfi MeTOL{ Oll03H8HHSI H H3MepeHHSI C06hi-

6) MeTo.n c ncnonb30B8HHeM npe.nsapnTenhHOI"'O rrpocMoTpa Ha npoc

MOTpOBhiX cTonax H aBTOMaTH"lecKoro H3MepeHHSI c noMOIIIhiO CA. 

OepBbiii: ns aTnx MeTOLtOB Haxo.nnTCSI B cTa.nnn rrpe.nBapnTenhHoll: pa3-

pa6oTKH H CBSI38H C HCUOnb30B8HHeM 3BM npe.nenhHhiX MOIIIHOCTell:, 
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· KaMepHbiX CHIIMKOB SIBnsreTCSI OII03HaHIIe II 

BbiiiOilHSI9TCSI cpll3IIKaMII IInii KBaniicpiiUHpOBaH-

cpOTOrpacpiiSIX IIpOII3BO~IITCSI II3MepeHIIe Tpa-

crreuiianbHoii 

-"" 
peKOHCTpyKUIISI II3MepeHHOrO 

• 
C06biTllll Be~eTCSI IIO IIporpaMMaM, COOTBeT-

8KCIIepiiM9HTa, 

II3!"'fepeHIIsr B OIUU1 rrpoH3BO~IITcsr c rro

ycTaHOBOK, C03~aHHbiX Ha 6a3e IIHCTpyMeH-
/2/ . . 

l ,. , l13MepeHIIe O~HOrO C06biTIISI SIBnsreTCSI 

T ~0 20-30 MIIHYT pa60Tbi KBaniicpiiUIIpOBaH-

c IIOMOIUbiO CA rronHOCTbiO aBTOMa-

3aTpaT py~Horo Tpy~a ~oBeCTII BpeMsr II3Me-

o6pa6oTKII KaMepHbiX cpoTorpacpnii 

IICIIOnh30BaHIIeM CA 

MO~HO IIpii ~BYX MeTO~aX o6pa60TKII: 

9CKIIll M9TO~ OII03HaHIISI II II3MepeHIISI C06bi-

M rrpe~BapiiTenbHoro rrpocMoTpa Ha rrpoc

TII~ecKoro II3MepeHIIsr c rroMOIUbiO CA. 

HaXO~IITCSI B CTa~IIII rrpe~BapiiTenbHOll pa3-

0BaHIIeM 3BM IIpe~e~bHbiX MOIUHOCTeii. 
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BTopoil MeTOJl HMeeT HeC:KOnbKO MOJliitPHKaUHil. B OI1.HI1 B HacTomuee 

BpeMSI HCnonb3yeTCSI ifau6onee pa3pa60TaHHbill "MeTOJl MaCKii" • . 
CyTb STOro MeTOJla COCTOIIT B TOM, ~TO nocne on03HaHIISI onepaTOpOM 

Ha CHIIMKe C06hiTIISI npO!I3BO)l!ITCSI 1i3MepeHHe He MSHee 2-X TO~eK Ha Ka:lK

JlOM cne)le STOrO C06hiT!ISI 0 TO~KII B3a!IMOJl8llCTB!ISI0 a TaK:lKe MapKepHbiX 

KpecToB. 8TH naHHhie Hcnonb3YIOTCSI B nanhHeiliiieM npH H3MepeHHII Ha CA 

)lnSI onpe)len~HiiSI paifoHa Ha CHHMKe, r)le JlOn:lKHO HaXOJl!ITbCSI li3MSpSieMOe 

co6hiTHe. 

H a pH c. 3 npuaeneHa cTpyKTypa CHCTeMhi o6pa6oTKII c ucnonb30BaHH

eM CA. 

ITpenaapHTenbHaSI o6pa6oTKa !jloTorpa!jluil aeneTcSI Ha npocMoTpOBhiX 

CTOnax, o6opyJlOBaHHhiX· ycTpOllCTBOM )lnSI 1i3MepeHHSI KOOpJl!IH8To 

Ha p!IC. 4 npencTaaneHa !jloTorpa!jlHSI npocMOTpoaoro cTona EITC, 

/3/ 
ucnonb3yeMoro B OI1.HI1 • 

ITpocMoTpOBhiil cTon EITC no3BOHSieT npoeuHpOBaTb no 4 cTepeoKaJl

poa Ha pa6o~yro noaepXHOCTb cTona. Onepaiop pa6oTaeT no yaenu~eHHOMY 

1i306pa:lKeHHIO CH!IMKa 1 COOTBSTCTBYIDIIISMY peanbHOMY ·pa3Mepy KaMepbi 

(yaen!I~SH!Ie 15X) • nnSI !I3MepeHHSI KOOpJlHHaT CTOn CHa6:lKaeTCSI OTC~eTHOll . 

C!ICTSMOll. l13MepeH!IS npoBOJlliTCSI T8K:lKS no yaen!I~SHliOMY 1i306pa:lKSHHIOo 

To~HOCTb H3MepeHHSI cocTaamreT 25-50 MKM (no CHHMKY). BpeMSI, ~eo6-

XOJlHMOe )lnSI npOCMOTpa OJlHOrO Ka)lpa· II II3MepeHHSI KOOpJlHHaT "MaCKII
0 

0 

COCTaBnSieT 5 MliHo nnSI o6ecne~eHHSI HOpManbHOll pa60Tbi CKaHHpyro-

mero aaToMaTa Tpe6yeTcSI 6-8 TaKIIX cTonoB. 

naHH.bie C npOCMOTpOBhiX CTOnOB, COJlep:lKaUI!IS npH6nH31ITSnbHbie KOOPAH-

HaThi KpeCTOB, TpeKOB II HS06XOJlliMYIO cny:lKe6HyiO !IH!jlOp~aUIIIO (HOMep nneHKII, 

HoMep Kanpa II np.) nepenaroTCSI a 8BM CDC -1604A. 0To6paHHhre npn 

npocMoTpe !jloTorpa!jlHH H3MepSIIOTCSI Ha CA • .YnpaaneHHe pa6oToil cKaHnpyro

mero aBTOMaTa ocymecTBnSieTcSI 8BM CDC-1604A. Ha ocHoBaHHII naHHhrx 

C npOCMOTpOBbiX CTOnOB 8BM BbiiiOnHSieT •cneJlyiOIIIIi9 !jlyHKUHII: 

8 

I· 

"'38M Ei3CM-Ei 
4 
I 
I 
I 
I L _______ _ 

t;IDTDrPR~WH 

nPCCMCT.r:JCBbiE· 
CTCflbl 

Q 

[j)[ -16 

Dnnu~o -MEx. 
0/RHHPWIOUI. II·BD 

PHc.3. CTpyKTypa cucTeMhi o6pa6oTKII 1 

30BaHH9M CKaH!Ipyromero aBTOMB 
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MO!lHtPHKaUHH. B Ol1Hl1 B H8CTOHIUee 

a..nal'>n'I'AHHhiH uMeTOll MaCKliu. 

B TOM, ~TO nocne Oll03H8HllH onepaTOpOM 

U3MepeHHe He MeHee 2-X TO~eK Ha Ka*

B3aHMO!leHCTBHH1 a TaK*e MapKepHbiX 

51 B nanhHeiirueM npu uGMepeHHH Ha CA 
. ~ 
rne aon*HO HaXO!lliThCH H3MepHeMoe 

a CiiCTeMhi o6pa6oTKli C HCnonh30BaHH-

anH Ii3MepeHHH K00p!lliH8To 

npocMoTpoaoro cTona EITC, 

Onepaiop pa6oTaeT no yBenH~eHHOMY 

MY peanhHOMY pa3Mepy KaMepbi 

H KOOp!lHHaT CTOn CHa6*aeTCH OTC~eTHOH 

H T8K*e no yaenH~eHHOMY Ii306pa*eHHID. 

25-50 MKM (no CHHMKy). BpeMH1 ~eo6-

Kaapa II H3MepeHHH KOOp!lHH8T uM8CKHu 1 

cne~eHHH HOpManhHOH pa60Tbi CKaHupyro

CTOnOB, 

npu6nu3HTenhHhie Koopau

Myro cny*e6Hyro uHtlJopMauuro (HoMep nneHKH, 

B 3BM CDC -1604A. 0To6paHHbie npH 

Ha CA. ·YnpaBneHHe. pa6oToii cKaHupyro-

3BM CDC-1604A. Ha ocHoBaHHH naHHhiX 

OnHHeT ·cnenyromHe ljlyHKUHH: 

8 

l l. 
l 

w 38M Ei3CM-Ei 

4 
l 
I 
I 
I L _______ _ 

nPCCMCT.PCBt:JIE· 
CTOflbl 

• 

CDC-1604~ 

I ' . -------1 --l I I . r-----------

I I 

DnntHO -MEX. 
CIIAHHPWI!llll. Y-BD 

I I 
I I 
I I 

I 
I 
I 
I 

-®-l 
TEnETRkn 311T c Jw.,am;;HAH;.o;lH 

3t1£11TPOHHD51 H 11·110 nEPE!'1EUl. 
cnnRPRTYilll Cll . M£TUH (T. B) 

Puc.3. CTpyKTypa cuc~eMhi o6pa6oTKH KaMepHhiX tlJoTorpatlJuii c HCnonh-

3oBaHHeM CK8HHpyroiUero aBTOM8Tao 
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P1Ie.4. DpoeMoTpOBO-IISMepiiTenbHbiii: eTon EDC. 
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1) BhiAaeT KOMaHAbi 1 ynpaBnmomiie lie 

C.(\; 

2) KOHTpOniipyeT. npaBIInbHOeTb IIX Bbl 

3) npmisBOAIIT npiieM II HaKonneHIIe ll 

4) oeymeeTBmieT ¢1InbTp.aumo naHHbiX 

5) ITOAI'OTaBniiBaeT AaHHbie .K BIIAY, y 

o6pa6oTKII. 

AnnapaTypa eB5131I 3BM e CA oeyme 

aMITniiTYA II BpeMeHHblX XapaKTepiieTIIK em 

nHromiie eiirHanbr, o6eene'liiBaromiie .. o6MeH 

B annapaType npenyeMOTpeHa B03Mm 

E3CM-6, KoTopag 6yneT nenonbSOBaTbeH 

HblX II3MepeHII51. 

CA nMeeT TeneTaii:nnyro eBH3b e 3Bj 

nHeT onepaTopy, pa6oTaromeMy na CA, en< 

pa60TKII ll onepaTIIBHO yeTpaHHTb B03HllKa 

o6opyAoBaH eneunanbHOfi oeunnnorpa¢1I'lec 

KOTOpyro BbiBOAIITe51 B npoueeee II3MepeHII 

eHilMKa. Do KapniHe Ha 9KpaHe Tpy6KII or 

nnpoBaTb ypoBeHb AIIeKpiiMIIH8Uilii II nnOTf 

pOB8Tb XOA !I3MepeHli51o 

Oeunnnorpa¢1I'leeKa51 Tpy6Ka 6yneT < 

eMOllieT BbiA8B8Tb Ha 9KpaH pe3ynbT8Tbl I 

Top a e 3BM 6yneT o6eene'liiB8TbeH e ·no: 

BALL • DepeMemag no aKpaHy Tpy6KII 

MeTK~, onepaTop MOllieT BHOeiiTb eBOil KC 

o6pa6oTKII. 

11 
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• flpocMoTposo.:.uaMepuTenbHhiii cTon EITC. 
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1 ) Bbi)laeT KOMaHJlbl 1 ynpaBll.IIIOIUHe HCn01IHHT91lbHbiMH M9X8HH3MaMH 

CA; 

2) KOHTp01IHpyeT npaBHllbHOCTb HX Bh!U01IH9HH.IIi 

3) npOH3BOJlHT npHeM H HaKonneHHe )laHHhiX H3MepeHH.IIi 

4) ocyiUeCTB1l.II9T <lJHllbTpaUHIO )laHHhiX no . "MaCKe"; 

5) nOJli'OTaB1IHB89T JlaHHhie .K BHJlY 1 yJl06HOMY Jlll.II. HX nocneJlyiOIUeii: 

o6pa60TKH. 

AnnapaTypa CB.II3H 3BM c CA ocymecTBll.IIeT cornacosaHHe yposHeii:, 

aMnllHTYJl H BpeMeHHhiX xapaKTepHCTHK CHI'HallOB II Bblpa6aTh!BaeT ynpaB-

1l.IIIOIUH9 CHI'Hallhi, o6ecneqHsaromHe o6MeH JlaHHhiMH MeJKJlY 3BM · H CA. 

B annapaType npeJlyCMOTpeHa B03MOJKHOCTb CB.II3H CDC c 3BM 

ESCM-6, KOTopa.II 6yJleT HCnonb30BaTbC.II Jlll.II )lanbHeii:rueii: o6pa6oTKH JlaH-

HhiX H3MepeHH.II. 

CA HMeeT TelleTaii:nHyiO CB.II3b C 3BM, HCn01lb30B8HHe KOTOpoii: n03Bo-

1l.IIeT onepaTopy, pa6oTaiOIUeMy Ha CA, cneJlHTb aa XOJlOM H3MepeHH.II H o6-

pa6oTKH H onepaTHBHO ycTpaH.IITb B03HHKaiOIUHe B cucTeMe aenonaJlKH. CA 

o6opyJlOBaH cneuuanbHOii: OCUII111IOI'pa<iJHqecKOll Tpy6Koii: C 3anOMHH8HII9M1 Ha 

KOTOpyiO BbiBOJl!ITC.II B npouecce II3MepeHH.II II306paJKeH!I9 CK8HHpyeMOI'O 

CHHMKa. flo KapTHHe Ha SKpaHe Tpy6KH onepaTOp HMeeT B03MOlliHOCTb pery-

• 
1IHpOB8Tb ypOB9Hb JlHCKpHMHHaUHH H nnOTHOCTb CKaHHpOBaHH.II H KOHTp01IH-

p0B8Tb XOJl H3MepeHII.II. 

0CUH111IOI'pa<iJHqecKa.II Tpy6Ka 6yJleT CB.II3aHa TaKJKe C 3BM 0 KOTOpa.II 

CMOIKeT Bh!Jl8B8Tb Ha SKpaH pe3y1lbTaThl o6pa60TKH. 06paTH8.1I CB.II3b onepa

TOpa c 3BM 6yJleT o6ecneqHBaTbC.II c noMOIIlbiO ycTpoii:CTBa THna SPEED 

BALL • TiepeMeiUa.II no aKpaHy Tpy6KH c rioMOIUbiO aToro ycTpoii:CTBa 

M9TK)'
1 

onepaTOp MOJK9T BHOCHTb CBOH KOppeKTHBhl B JlaHHhie H3MepeHuii:· H 

o6pa6oTKH. 
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OrrTnKo-MexaHn'leCKoe CKaHnpyromee ycT~OHCTBo 

YrrpomeHHaSI cxeMa rrpn6opa rrpnBeJleHa Ha pnc. 5. 

flpn6op HMeeT neHTOITpOTIDKHbiH MeXaHll3M1 Ha KOTOpbiH ycTaHaBnHBa

eTCSI OJlllH pynoH C rrneHKOH, 

~aT'lHK KanpoB perncTpnpyeT rrpoxo*JleHne o'lepenHoro Kanpa qepea 

30HY CKaHnpoBaHHSij TaKHM o6pa30M1 HMeeTCSI, B03MO*HOCTb ocymeCTBllTb 
' ' 

8BTOM8TH~eCKllH ITOHCK Hy*HOI'O KaJlpa, ecnn ll3BeCTeH ero HOMep, 

Kanp, rronne*amnu o6pa6oTKe, 4mKcnpyeTCSI Ha naMepnTenbHOM cTone, 

KOTOpbiH I'H)lpaBl!ll'leCKllM ITpllBO)lOM MO*eT rrepeMemaTbCSI B JlBYX B38llMHO-

rreprreHJlHKYliSipHbiX HanpaBneHnSix X n W • 8Tn rrepeMemeHnSI perncTpH-

pyroTcSI C ITOMOrubiD JlaT'lHKOB Ha JlH$paKUllOHHbiX pemeTKaX, 

CKaHHpOBaHne ocymecTBl!SieTCSI CBeTOBbiM ITSITHOM JlllaMeTpOM OKOliO 

8-10 MKMo flepeMemeHHe nSITHa no K8Jlpy ocymeCTBliSieTCSI MeXaHH'leCKllM 

nyTeM npn BpameHnH nncKa co menSIMH rrepen ncTO'lHHKOM CBeTa, IlpnHunn 

rrony'leHHSI·JlBH*ymerocSI nSITHa noKaaaH Ha pnc. 6a. IlSITHO rrpo'lep'lnBaeT 

no CHHMKY nnHHH B JlBYX B3aHMHo-nepneHnnKynSipHbiX iianpaBneHnSix. B co

OTBeTCTBHH C X ll W rrepeMeuleHHSIMll CTOna o6paayiDTCSI )lBa HerrpepbiB

HbiX pacTpa (eM. pnc~ 66), cooTBeTCTByromne cKaHnpoBaHn~ non yrnoM 
0 0 . 

0 ll CK8HllpOBaHniD ITO)l YI'liOM 90 ~ flono*eHne CBeTOBOI'O ITSITHa perncT-

pnpyeTCSI c rroMombiD naMepnTenbHOH pemeTKn, Ha. KOTopyro HaHeceHhi rrrTpn

xn c maroM 25 MKM, 

flonpo6HaSI CXeMa OITTHKO-MeXaHn'leCKOH 'l8CTll rrpn6opa rrpnBe)leHa Ha 

pnc. 7 x), $oTorpa$nSI o6mero Bnna - aa pnc. 8. 

OrrTnKo-MexaanqecmSI 'laCTb BKl!ID'laeT B ce6SI cKaHnpyromnu nncK, 

llCTO'lHllK CBeTa, OITTH'leCKyiD ,CllCTeMy, ll3MepnTel!bHbiH CTOn, I'liJlp8BliH'leC

KllH ITpllBOJl KapeTOK CTOna; CllCTeMy TpaHCITOpTnpOBKll $HlibMa, >' 

x) OrrTnKo-MexaanqecKaSI qacTb CKaHnpyromero ycTpoliCTBa naroToBneaa 

Ha $npMe 'Co*eHHKu B AHrnnn. 
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.. 

CKaHHpyiOmee ycrpoii:cTBO 

MeXaHH3M1 Ha KOTOpbill ycTaHaBnHBa-

rrpoxo*~eHHe o~epe~Horo Ka~pa ~epea 

o6pa30M1 HMeeTCR B03MO*HOCTb ocymeCTBHTb 
~ 

HY*HOPO Ka~pa, ecnn ll3BeCTeH ero HOMep. 

~HKCHpyeTCR Ha ll3MepnTenbHOM CTOne, 

MO*eT rrepeMelllaTbCR B ~BYX B38HMHO-

X n W • 8Tn nepeMemeHHR perncTpH-

~ll~paKUHOHHbiX peiiJeTKax. 

.. "'""'""'""ReTCH CBeTOBbiM ITRTHOM ~HaMeTpOM OKOnO 

ITRTHa no Kaapy OCyllleCTBnReTCR MeXaHnqeCKHM 

menRMll nepe~ HCTO~HHKOM CBeTa. TipHHUHn 

noKa3aH Ha pHc. 6a. TIRTHO rrpo~ep~nBaeT 

B3aHMHo-nepneH~HKynRpHhiX iianpaBneHnRx. B co

nepeMemeHHRMH cTona o6paayiOTCR aBa HerrpepbiB-

66), COOTBeTCTBYIOIIIHe CK8HHpOB8HHIO no~ yrnoM 
0 . 

yrnoM 90 . Tiono*eHne CBeToBoro ITRTHa perncT-

H3MepHTenbHOii peiiJeTKH 1 Ha. KOTOpyiO HaHeCeHbi IIITpll-

OITTHKO-MeXaHH~eCKOll ~aCTH rrpn6opa rrpHBe~eHa Ha 

o6mero BH~a - Ha pnc. 8. 

mg· qaCTb BKniO~aeT B ce6g CKaHHpyiOIIIHll ~HCK 1 

CKyiO .cncTeMy, H3MepHTenbHhiii CTon, rnapaBnnqec

' CHCTeMy TpaHCITOpTHpOBKll ~HnbMa. 

ycTpOHCTBa H3POTOBneHa 
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Hn*e rrpnBongTcg KpaTKne TexHn~e< 

· CKammyromnfi · nn< 

Konn~eCTBo orrTn~ecKnx KananoB 

Konn~ecTBO menefi B nncKe - I 

MaKcnManhuag nnnna CKana na rrnenKe-

TipnBon nncKa -< 

CKopocTb Bpameung nncKa 

l1 CTO~HllK CBe 

Tnrr ncTo~nnKa 

I1 nTanne naMIThi 

p· 
KC 

1 

OrrTn~ecKag cncT 

Konn~eCTBO o6~eKTHBOB 

~OKYCHOe paCCTogHne o6~eKTHBa 

Iliar nsMepnTenbHhiX pemeTOK 

T o~HOCTb mara 

llnnna pemeTKll . 

- 4 

91 

2f 

+ 

5( 
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Hu)!m npnBOJUITCSI KpaTKue TexHnqecKne .rtaHiihie sTnx yanoB. 

· CKammyromuii pucK 

KonnqeCTBO onTnqecKnx KaHanoB - 2 (0°, 90°) 

KonnqecTBO meneii B .rtncKe - ·s 
MaKcuManhHaSI annHa cKaHa Ha rineHKe- 46 MM 

TipUBO.C( .C(UCKa 

CKopocTb BpameHuSI .rtncKa 

C llOMOlllbiO lllKUBOB U peMHSI OT 
CUHXpOHHOro MOTOpa 

750 o6/MnH 

1000 o6/MnH 

3000 o6/MnH 

6000 o6/MuH. 

f.1 CTQqHuK CB9T8 

Tun ncToqHuKa 

TI UTaHue naMllbl 

- pTyTHaSI KanunnSipHaSI naMna Bhico
Koro .rtaBneHusi 

- 1 KB X 1 a 

OnTnqecKaSI cncTeMa 

KonnqecTBO o6beKTuBOB 

~OKYCHOe paCCTOSIHue 06beKTUBa 

War uaMepuTenhHhiX pemeTOK 

T oqHoCTh mara 

llnuHa pemeTKU 

- 4 

91,5 MM 

25,4 MKM 

+ 1 MKM 

50 MM 

17 



l13MepuTeJlbHblll CTOJl 

MaKcuManbHOe nepeMemeHue no "X" - 240 MM 

MaKcuManbHOe nepeMemeHue no "W"- 85 MM 

Tun na~'I!IKOB nuHeil:HbiX nepeMemeHuil: 
_.J. 

IlpuBOJl cTona 

nu¢paKU!IOHHbie pemeTK!I ( 125 JIH

HHii:IMM) 

r'liJlp8BJlli'IeCKlillo 

funpaBJl!I'JeCKlill npliBOJl KapeTOK CTOJla 

KomitJeCTBO ¢HKcnpoBaHHbiX cKopocTeil: 

lluana30H li3M9H9HliH CKOpOCTli 

EbiCTpbiil: B03BpaT 

YnpaBneHue npHBOJlOM 

4 

0-120 MM/CeK 

120 .MMfCeK 

rnnpaBnutJecKue KnanaHbi c co

neHOHJlaMu. 

CucTeMa TpaHcnopTupoBKH dmnbMa 

E MKOCTb ¢unbMOBbiX 6o6nH. 

Ill upuHa ¢unbMa 

MaKcuManbHaH cKopocTb npoTH~Kli 

nneHKli 

Ilpu~HM ¢unbMa 

300 M 

35, 50 MM, 70 MM 

5 MiceK · 

BaKyyMHblll 
I 

8neKTpOHHaH ammpaTypa cKaHnpyiOmero aBToMaTa 

YrrpomeHHaH 6noK-CXeMa aneKTpOH!IKli cKaHnpyiOmero aBTOMaTa CA 

rrpuBeneHa Ha puc. 9. 
{)6pa6aTbiBaeMbiii:· ¢unbM pacnonaraeTCH Ha uaMepuTenbHOM cTone. 

·B npouecce CK8H!IpOB8HliH CHUMKa Clii'HBJlbl OT TpeKOB li OTC'I9THbiX peme-

18 
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Jlll<iJpaKUIIOHHbie perueTKil ( 125 .llll

HilfiiMM) .... 
I'llJlPaBn!l"leCKili1. 

120 .MM/CeK 

I'UJlpaBnll"<JeCK!le Kn.anaHhi c co

neHOIIJlaMu. 

300 M 

35, 50 MM1 70 MM 

5 MiceK · 

BaKyyMHbiH 

CKaH!lpyroruero aBTOMaTa CA 

cTone. 

Clli'Hanbi OT TpeKOB II OTC'<JeTHbiX perue-

18 
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TOK AnH OAHOrO U3 BHAOB CKaHHpOBaHHH (0 unn 90°) CHUMaiDTCH C OAHOll 

n3 nap ct>3Y cooTBeTCTBeHHO. EnoK 1\JopMnpoBaHHH cnraanoB c ct>3Y conep

:»<UT cxeMbiycunuTeneft, APY," cxeMhi aBTOMaTnqecKoft· perynnpoBKU nopo-. 

ra n cxeMhi .1\JopMnpoBaHUH cTaanapTHhiX curaanoB OT TpeKOB n oTcqeTHOfi 

pemeTKU. Cnraanhi c oTcqeTHOH pemeTKH nepecquTbiBaiDTCH 6hiCTpbiM 

Y -KoopnnaaThl. B aToM 
cqeTqnKOM,' pacnono:»<eHHbiM B 6noKe oTcqeTa 

r 
:»<e 5noKe pacnonox< eH nHTepnonHUHOHHbiH reHepaTop n HHTepnonHUUOHHbiH 

c'!eT'IHK nnH TO'!Horo onpeneneHHH cepennHbi H3MepHeMoro Tpe:Ka. B 5y

I\Jepayro naMHTb npn H3MepeHHll KOOpAHHBT TpeKa 3aHOCHTCH noKa3aHUH UH-

Y -c<teT'!nKa. Tiocne oKoH'IaHHH pa5o'Iero 
TepnonHUUOHHOrO C'!eT'IHKa ll 

XOAa pa3BepTKU, COOTBeTCTByiDIUero OAHOH nnHUll CKBHHpOBaHHH, B 6yi\JepHyiD 

naMHTb c naT'IHKOB nepeMeiiieHHH cTona 3aHOCHTCH KoopnnHaThi X n W 

nono:»<eHUH cTona. 

4epe3 BbiXOAHOH 5noK naHHbie ll3MepeHUH H3 5yi\JepHOH naMHTH B npo

uecce CKaHnpoBaHHH nepenaiDTCH B onepaTHBHYID naMHTb 38M. TipneMHbiH 

6noK ocymeCTBnHeT npneM KOMBHA U3 3BM ll UX nemni\JpoBKY. 

EnoK ynpaBneHnH nepeMeiUeHneM cTona B aanpaBneHHU X ( \V ) 

BbmonaHeT cnenyromue 1\JyHKUHH: 

1) ocymecTBnHeT nepeMeiUeHue cTona no 3anaHHOH KOopnnaaThi, c 

KOTOpOH non:»<HO Ha'IBTbCH U3Mepeaue; 

2) ocymecTBnHeT ABn:»<eHue cTona B HanpaBneHUH X ( W ) 

HOll CKOpOCTbiD BO BpeMH U3MepeHUHj 

c 3anali-

3) npeKpamaeT U3Mepeane u ocTaHaBnuBaeT cTon npu nocTu:»<eann· 

3anaHHOH Koopnnaa Thi; 

4) o5ecne'IuBaeT B03BpaT cTona B "HyneBoe" nono:»<eaue. 

EnoK ynpaBneHHH neaTonpoTH:»<J!hiM MexaHU3MOM ocymecTBnHeT 

TH:»<Ky nneHKH Ha 3aAaHHOe 'IHCnO KaApOB B 3BABHHOM HanpaBneHHU H 

cnpyeT nneHKY aa ay:»<HOM Kanpe. 

20 

'· 

EnoK ynpaBneHnH CKaHnpoBaHneM ~ 

(nnOTHOCTb, ypoBeHb AllCKpHMUHBUUU U 

npUHHTbiX ll3 38M KOMBHA, ocymeCTBnHE 

HhiX y3noB rrpu6opa. 

nng o6ecrreqeHUH BB~OHOMHOH pa5c 

:»<nMe HacTpoftKu UMeeTCH TaK:»<e BcnoMo 

HOCllTCH llMUTBTOp CKaHnpyromero YCTpOi 

C 3anOMUH8HUeM AnH KOHTpong pa50Tbi C 

rre'!aTb nnH BhiBona naHHhiX n3 6yi\JepHoft 

TiporpaMMa yrrpa 

YnpaBneHue cKaHnpyromuM aBTOMaT 

MOI!lbiD crreuuanbHbiX KOMaHn. Tiepe'!eHb 

TpOHHaH annapaTypa.aBTOMaTa o5ecrre'!ni 

KOMBHA. 

EnoK-.cxeMa onHoro H3 BapnaHTOB 

Ha puc. 10. TiporpaMMa HarrncaHa B a BT 

CDC-1604A; o5~eM nporpaMMbi 700 (681 

ll3 2-X MaCCHBOB .IIO 6 TbiC. CnOB, C KOT 

Ilp0ll3BOAUTCH 3anHCb ABHHbiX U3MepeHUH 

nonrrporpaMMb!· .rpai\Jn'IeCKoro npencTaBne 

H3MepeHUH Ha umpoKyro ne'IaTb Tuna Alll 

HUeM B BHAe H305pa:»<eHUH IIpOCKaHUpOBaJ 

0TC'!eTH8H CHCTeMa CKaHupyro 

B' CKaHupyromeM aBTOMaTe CA 01-Hl 

pOBaHUH Bbi5paHa paBHOH 3000 o5/MHH Cl 
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nmr 90°) eHHMaiOTe5I e O.UHOH 

e t:P3Y eo.uep-¢opMnpoBaHH5I enrHanoB 

aBToMaTn~eeKoii·perynnpoBKH nopo

enrHanoB OT TpeKOB H OTe~eTHOH 

nepee~UTbJB8IOTe5I 6hieTph!M 

Y -Koop.unHaTbi. B aToM 
oTe~eTa .•. 

ll: reHepaTOp U HHTepnonHUHOHHblll 

epe.unHbi nsMep5IeMoro Tpei<a. B 6y-

HaT TpeKa 38HOe5ITe51 IIOK838HH51 UH- 1 

eT~nKa. Iloene oKoH~aHHSI pa6o<i:ero 

O.UHOll nnHHH eKaHHpOB8HIIH, B 

38HOeHTe51 K00p.U11H8Thl X 

6y¢epHyiO 

II W 

H3MepeHH5I H3 6y!jlepHOll II8M5IT~ B npo

onepaTIIBHYIO naM5ITh 3BM. Ilp!ieMHhlll 

113 3BM n nx neum!jlpoBKY. 

M eTona B HarrpaBneHnn X ( W ) 

no 38.U8HHOH K00p.UIIH8Thl, e 

B HanpaBneHnn X ( W) e sanaH-

eTon npn noeTH*8HHH 

"HyneBoe" nono*eHne. 

MexaHH3MOM oeymeeTBn5IeT npo

KanpoB B 3anaHHOM HanpaBneHnn n !jlnK-

20 

EnoK ynpaBneHH5I eKaHnpoBaHneM sa.uaeT napaMeTphl eKaHnpoBaHn5I 

(rrnOTHOeTb, YPOB8Hb .UlleKpHMllH8Ullll ll .Up.), KOHTponnpyeT ShiiiOnHeHne 

rrpHH5ITbiX ll3 3BM KOM8H.U, oeymeeTSn5IeT KOHTpOnb nenpaSHOeTn OT.Qenb

Hb!X ysnos rrpn6opa. 

Dn5I o6eerre'IeHn5I as~OHOMHoll: pa6oTbi eKaHnpyiOmero asTOMaTa s ,pe

*HMe HaeTpOHKll HMeeTe5I TaK*e BeiiOMOraTenbH85I anrrapaTypa. K Hell: OT

HOenTe5I nMnTaTop eKaHnpyiOmero yeTpoiieTBa, UMHTaTop 3BM, oeunnnorpa¢ 

e 38IIOMllH8HHeM .Qn5I KOHTpOnH pa60Tbl eKaHnpyiOmero .yeTpOiieTBa, UH!jlpo

ne'IaTb .QnH Sb!BO.Qa .UaHHhiX ll3 6y!jlepHOH Il8MHTll ll T • .U. 

IlporpaMMa ynpaBneHH5I CA 

YnpasneHne eKaHHPYIOillllM asToMaToM oeymeeTsnSieTeH 3BM e no

MOillhiO eneuHanbHhiX KOMaHn. Ilepe'IeHb nx rrpHseneH s Ta6nnue 1. 3neK

TpoHHa5I annapaTypa asToMa Ta o6eene'IHBaeT npneM u shmonHeHHe aTnx 

KOM8H.U. 

EnoK-.eXeMa onHoro H3 sapnaHTos nporpaMMhi ynpaBneHHSI noKa3aHa 

Ha pHe. 10. IlporpaMMa HanneaHa s a STOKO.Ue CODAP-1 MamnHhi 

CDC-1604A,· o6~eM nporpaMMhi 700 (681) enos, pa6oqee none eoeTonT 

H3 2-x MaeeHSOB .no 6 Thie. enos, e KOTOpb!X S npoueeee eKaHnpoBaHU5I 

·npOH3SO.QHTe5I sanHeb naHHhiX ll3MepeHH5I Ha MarHUTHyiO neHTy •. C noMOiuhiO 

no.rtrrporpaMMb!· .rpa!jJH'JeeKoro npe.rteTaBneHH5I· S03MO*eH Sb!SO.Q .Q8HHhiX 

H3MepeHH5I Ha lllHPOKYIO ne'IaTb THna AUITY -128 Hnn Ha snT e 38IIOMHHa

HHeM S SH.Qe H306pa*eHH5I IlpOeKaHHpOBaHHoro eHUMKa. 

0Te~eTHaSI eHeTeMa eKaHHpyiOillero aSTOMaTa 

B': eKaHnpyiOrueM asToMaTe CA OI1.HI1 MaKenManbHaSI eKopoeTb eKaHn-. 

POB8HUSI Shi6paHa pasHOH 3000 o6/MifH eKaHnpyiOmero .UlleKa, npH 9TOM 
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Ta~JI: 

0 
Kow~ ynpae~eHxa crA 

·Paaps~HOC'l'b XOMa~: 28 paap~OB. 

~opwaT.Kow~: 25-28 paaps~ 

I-24 paaps~ 
KO~ I 

lUIC..I:I 

ft HaQeHOBaBXe KOMaa.ztH · Illli4Jp 

I. 

2. 

::J. 

4. 

nepe~KHyTb xapeT~ X ~o 
KOOp~KHQTH X

0 
. X 

nepe~BKHyT:c xapeT~ '\,./ ~o , _ 
1 KOOp~KHSTH v./o ' W 

flepe~BKHyTb ~ Ha ~ 
K~OB B S~QHHOM Banpae-
ZeBHH nfl 

HaqaT:c CKaHKpOBaHHe npx 
00 00 

5. HaqaT:c CKBHKpOB&HHe BpH 90° 
90° 

6 • aKaH!1p0BSTb ~0 KOOp~HHQTH 
XK/W K/ HK 

7. 3anpOCHTb C'l'STyCBOe CJlOBO 3c 
8. HatlB.'l'D cqJitTHB8JlJle ~yq_iep-

HOii .fiawlTll crA all 

9. 3anHC8Tb B 6ycpepHyn na-
Kil'l'D KOHTpOJ.tbHOe qHCJ.tO Z 3II 

IO. 3anxcaT:c B 6y4Jep~D na~ 

n. 

rz. 
!3. 

Jm'l'b crA KOOp,ItJriHSTy 
"llSCKl!" M • . .u: 
crueHH'l'D 4}HJibll B J.teHTO-
npOTSXHOll JleXaHHSKe crA HIT 

BHaBSTb onepaTopa crA BO 

Otu!:CTH'l'b ~y4}ep~D fiaJm'l'b . 
crA OBIT 

!4. YCTSHOBHTb xapeTKK CTOJ.ta 
B HCXO~Hoe· C'OCTOSiHHe OOT 
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C"aEn~Tt:J 
nEPEMEP 

,•" 

BapuaHTOB nporpaMMbi ynpaBiieHIUI CA• 
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Ta6JUt~a I. 

0 Kou~ ynpae~eHHg aA 

Paaps~HOCTb KOY&~: 28 paap~OB. 

~opuaT .xou~: 25-28 paaps~- KOA onep~HH /ROD/, 
I-24 paaps~ 'IHC~OBSS '118C'l'bo 

e HaHUeHOBSHJ(e KOYSH,!tH ·llllllcpp KOir tbtCJIOBSS '118CTb 

I. 

2. 

::1. 

4. 

nepe~HHy'l'b xapeor~ X AO 
KOOp~HHSTH X0 X 

llepe~BHHy'l'b KSpeT~ \,/ ~0 , _I 
KOOp~HHB'l'll 'v./o ' W 

llepe~BKHyTb ~ HB ~ 
Ke,IU>OB B BB,lt8HHOII HBnpaB-
~eHHH nll 

Hali&Tb CK8HJ(p0BSHHe npm 
00 00 

5. . Ha'll&'l'b CK8BHpOB8HHe BpH 90° 
90° 

6. CKaHmpOBS'l'b ~0 KOOP~HHSTH 

7. 
a. 

9. 

IO. 

II. 

12. 
13. 

XK/W K/ KK 

3anpocm'l'b coraorycaoe CJIOBO 3c 

Ha118'1'b C'IIH'l'HB8HK8 Gy~p-
HOi D&IIS'l'H aA Cll 

3&nHC8Tb B 6ycpep~na
Wl'l'b KOilTpOJibHOe 'IIHCJIO Z 

SanxcaTb B 6ycpepayD na~ 
YSTb CA KOOP,IUlHB'cy 
"Kacn" II 

CKeHHTD ¢MJibll B JieHTO-

3II 

.M 

npoTSZHOK KeXaHKBKe aA KIT 
EHaBBTb onepaoropa CA BO 

O'IIHCTH'l'b 6ycpepayD USYS'l'b . 
CA . CBn 

!4. YCTBHOBH'l'b KapeTKK C'l'OJIS 

OI 

02 

03 

04 

05 

06 

07 

ro 

II 

12 

ra
I4 

15 

B KCXO~HOe C~CTOSHHe OCT 16 
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I-12 

I-12 

1-12. 

13 

1,2 
3,4 
5,6 
7,8,9 
1,2 
3,4 
5,6 
7,8,9 

I-I2 

I-24 

r-r2 

xo 

""· 
t1.. 

aanpaeJieaze 

CKOPOC'l'b 
ae KcnOJlbaye'l'cs 
nJIO'l'HOCTb 

.YPOBeHb 
' cxopoc'l'b 

ae·Kcno.llbaye'l'cs 
IlJlO'l'HOC'l'b 
yposeab. 

Xic /'vJ~ 

z 
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-1 

CKOpOCTb llBH*8HHH CB8TOBOrO nHTHa paBHa 25 MKMfMC8K 1 ~TO COOTB8TCT-

ByeT ~aCTOTe noBTOpeHHH onopHbiX HMnynbCOB C OTC~eTHOH perueTKH B 

1 MrU H anaTenbHOCTH HMnynbCOB OT TpeKOB npa5nH3HT.enbHO 0 1 5 +- 2MKCeK. 
- .. 

flpH faaaHHOH TO~HOCTH OTC~eTa 1 16 MKM ~aCTOTa HHTepnonHUHOHHO-· 
'; 

ro reaepaTopa paBHa 16 Mru. 

BnoK~cxeMa oTc~eTaoro·Kaaana npaBeaeaa aa puc. 11. 
. . 0 

Curaanhl c perueTKH. nocTynaiOT aa KOMMyTaTop 0 1 90. 1 KOTOpb!H sa-

aaeT BHA CK8HHpOB8HHH no KOM8HA8 H3 3BM. 

flocne KOMMyTaTopa curaanhr nocTynaiOT aa _peaoaaHCHbiii ycunuTenh 

H <tJopMHpoBaTenb "TeMaoro nepuoaa". PeaoaaHCHbiii ycunaTerib HMeeT aa 

BXOAe AH¢¢epeHUH8ni?HYIO ueno~KY 1 ycTp8HHIOillYIO HMnynbCbl 
1
'TeMHOro" 

nepuona 
T = 0

1
5 MeeK) 

1 
cooTBeTCTByiOillHe aepa5o~eMy xony pasBepT-

Tn 

Kilo 

llo5poTHOCTb KOHTypa peaoaaacaoro ycunaTeng 
Q = 20 1 npH 8TOM 

BOCCTaHaBnHB8!0TCH npOBanbi B CHraanaX 1· Bbi3B8HHb!e Ae¢eKTOM perueTKH 

una aanH~HeM nhinHHOK aa aux. KaK noKasana npaKTHK8 1 BenH~HHa npoBanoB 1 

Bb!3BaHHbiX 8THMH Ae¢eKTaMH 1 He npeBb!Ill88T 1-2 nepHOllOB ~aCTOTbl nOB

TOpeHHH OllOpHblX HMnynbCOB
1 
~TO COOTB8TCTByeT 20-30 MKM An.HHbl nHHHH 

.cKaHa. 
• flocne ¢opMapoBaTenH onopHbiX HMnynbcOB curaanhr anuTenhHOCTbiO 

T 50-60 aceK nocTy~aiOT aa BXOA Y -c~eT~HKa. 

<PopM!ipoBaTenh aMnynbCOB TeMaoro nepuona Bbipa5aTbiBaeT !lMnynh

Cbi aa~ana ll Koitua "TeMaoro nepuona" 1 KpoMe Toro ¢opM!lpOBaTenb ycTpa

HHeT napaS!lTHbie C!lrHanbi
1 

Bbi3B8HHbie aan!l~HeM nbinllHOK B onTll~eCKOH 
c!lcTeMe. 3aTeM onaoBH5Pf3-TOpbr OBl-' OB2 H cxeMa "l1"_ ¢opMnpyiOT cTaH

napTHbiii llMnynbC 11 T8MHOrO nepllOAa" • 

<PopMHpOBaTenb cTpo5oB X, W, Y 8brpa5aThiBaeT cHraanhr nnH 
non 

aaaeceHHH B 5y¢epayro 

HOH KOOpAHH8Tbl y 1 non 

HllH. 

naMHTb KoopnnaaT cTona X w KOHTpOnb-

COOTB8TCTBYIOill8H nonaoii AnHH8 mmrm CK8HHpOBa-

24 

V-[YET41A~ 

'P3Y o• 

'P3Y go• 

o• 
aT 38M 

go• 

Puc.11. BnoK-cxeMa oTc~eTH< 

2 



25 MKM/MCeK, '!TO COOTBeTCT

nhCOB C OTC'leTHOll pemeTKH B 

TpeKOB nput5nusuT.enhHO 0,5 +- 2MKCeK. 

1 ,6 MKM qacToTa uaTepnonsruuoHHO-· .... 

uBeAeHa aa puc. 11. 
. . 0 

_.,! 

KOMMYTaTOP 0, 90. , KOTOpblll sa-

TynaiOT aa . pesoHaHCHhiH ycunuTenh 

P esoaaHCHbiii ycunuTeJih uMeeT aa 

paHSIIOlliYIO UMUynhCbl ;, TeMHOI'O" 

Hepaoo'leMY XOAY pa3BepT-

o ycunuTensr Q = 20, llpll 9TOM 

Bbl3BaHHble AetlJeKTOM pemeTKll 

noKasana npaKTHKa, BenuquHa npoBanoB, 

eBbilliaeT 1-2 nepHOAOB qaCTOTbl UOB-

20-30 MKM AnHHbl nHHllll 

uMnynhCOB curaanhi AnnTenbHOCTblO 

Y -cqeT'lHKa. 

o nepuoAa BhipaoaTbiBaeT uMnynb-

", KpOMe TOI'O tiJopMupoBaTenb ycTpa

HanH'l!leM llbinllHOK B OllTH'leCKOll 

· OB
2 

u cxeMa "11" ¢opMupyroT cTaH-

Y BbipaoaThmaeT curaanhi AnSI 
non 

X '· W , KOHTponb-

fl nonaoii AnnHe mmnu cKaaupoBa-

24 

Y -[YET41AJ.I 

. PEJDHOH(HbllA 
!lCIAfiiATEflb. 

'P3Y o• 
[HrHOflbl PEWETWW 

'P3Y go• 

'IIOPMI<POBATEnb 
. CTPCOCB 

Vnon.x.w. Ytr_o· 
Y C'<ET'fiAHA 

·• TEMHOrD nEJJUDiiA 

o• 
DT 38M 

go• 

G) ... . 
. ,' ijlijlr Tn•i~WCEWrrl.....----o-•. · 

OS~· I---2MtEN--
.TEMHbl~ nEJJ140A" 

Puc.11. EnoK-cXeMa oTC'leTHOI'O KaHana Y -KOOpAUHaThlo 
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y - C'IeT'IHK HMeeT 12 pa3pSI1lOB C napannenhHblM nepeHOCOM 0 BpeMSI 

rrepeHoca Ha Bech c'IeT'IHK-50 HCeK. Canep~aHue 

CHTCSI B 6yllJepHyiO ·naMSITh HMnynhCOM 3aiTHCH, 

Y -C'IeT'IHKa nepeHO-

0 
TpeKOBbie curHanhi rrocne KOMMyTaTopa 0, 90 . rrocTyrraiOT Ha cxeMy 

perynupoBaHHsi nopora. YnpaBneHHe noporoM ocymecTBnSieTcSI 3BM nnSI 

nony'IeHHSI OITTHManhHOrO ITOTOKa HHliJOpMaUHH CO CKaHHpyeMOrO CHHMKa, 
~ . 

B KaHane rrpnMeHeH llJunbTp c <IaCTOToii oTce'IKH npu6nH3HTenhHO 2 Mru 

JlnSI ycTpaHeHHSI IIlYMOB ct>3Y, 

nng nony<JeHHSI CT8HJlapTHhlX HMITynhCOB OT TpeKOB HCITOnb30BaHa . . ~/ 

CXeMa C llBYMSI nHHHSIMH 3aJlep~KH 0 OITHCaHHaSI B 

CxeMa CTaHnapTH3aUHH H onpeneneHHSI nonymHpHHbl TpeKOBhlX CHrHa-

noB H BpeMeHHaSI nuarpaMMa ee pa6oThi npHBelleHhi Ha puc. 12. 

I1Mnynhc A cTpo6upyeT curHanhi HHTepnonSIUHOHHoro reHepaTopa H rro

naeT HX Ha BXOll Tr 1/2 
0 

KOTOpblll liJopMHpyeT rrocneJlOBaTenhHOCTb HM

nynhCOB nonOBHHHOll 'IaCTOTbl, 3TH HMITynhCbl nepeC'IHTbiBaiOTCSI HHTepno

nSIUHOHHblM C'IeT'IHKOM nnSI onpeneneHHSI nonymupHHhi TpeKOBoro curHana. 

Tiocne OKOH'IaHHSI CHrHana A HHTeprronSIUHOHHhlll C'leT'IHK JlOC'IHTbiBaeT 110 

6nu~aiimero onopHoro HMrrynhca rrocnenoBaTenbHOCTh HMrrynhCOB nonHoii 

'!aCTOTbi, Ha nuarpaMMe rrpHBeneHbi HMrrynhCbi 3anncu rroKa3aHHSI HHTeprro

nSIUHOHHoro C'leT'IHKa B 6yllJepHyiO naMSITb H ycTaHOBKH ero B "0". 

B Ka<IeCTBe 6yllJepHoii naMSITH ·B CA ucnonh30BaHo 3arroMHHaiOmee 

ycTpOHCTBO Ha TOHKHX .MarHHTHblX nneHKaX 06'beMOM B 128 24 - pa3pSI1lHblX 

cnoB c BpeMeHeM o6pameHHSI 0,8 MKCeK. 20 pa3pSI1lOB cnoBa. ucrronh3yiOTCSI 

JlnSI 3aiTHCH H3MepSieMblX KOOpllHHaT, 4 pa3pSI1la SIBnSIIOTCSI cny~e6HblMH 

rrpu3HaKaMH. P a3pemaiOIIlaSI crroco6HOCTh CA, ·rrony'leHHaSI rrpu ncrronh30Ba

HHH :3TOrO 6yllJepHOPO 3aiTOMHHaiOIIlero ycTpoiicTI3a, COCTaBnSieT 30 MKM llO 

CHHMKY, MaKCHManbHaSI CKOpOCTh nepena-'IH JlaHHblX B 3BM paBHa npH6nH-

3HTenhHO 30 TbiC. cnoB/ceK ( orrpenenSieTCSI rrapaMeTpaM!I arrrrapaTypbi CBSI-

3H H 6yllJepHoro KaHana CDC-1604A). TaKaSI cKopoCTb peanusyeTCSI rrpu 

.. 
26 

OT 38M 
o•. 90° 

3em~rb 
Y- loiOOiltJ~HOT bl 

I 
k 

B 6!.1t;I[PHYIO 

naMRTb 

Puc.12. CxeMa. CTaHnapTH3aUHH H orrpene1 
curHanoB, 
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12 pa3pSIJJ.OB C napannenbHbiM nepeHOCOM, BpeMSI 

aceK. CaJJ.ep)!WHne Y -cqeTqnKa nepeao-. 

uMnynbCOM 3anncn. 
0 

nocne KOMMyTaTopa 0, 90 nocTynaiOT aa cxeMy 

YnpaBneaae noporoM ocymecTBnSieTCSI 3BM AnSI 

noToKa aa¢opMaunn co cKaaapyeMoro cHRMKa. 

qacToTOH oTceqKn npa6na3aTenh~ 2 Mru 

aMnynbCOB OT TpeKOB acnonb30B8H8 
/4/ 

n n onpeJJ.eneaaSI nonyumpaHhi TpeKOBbiX caraa

ee pa6oThi npaBeAeHhi aa pac. 12. 

curaanhl aaTepnonSiuaoaaoro reaepaTopa a no

' KOTOpbiH ¢opMapyeT nocne)J.OBaTenbHOCTb HM-

aMnynhCbi nepecqaTbiBaiOTCSI aaTepno-

AnSI onpeJJ.eneHaSI nonyumpaHhi TpeKoBoro caraana. 

A aHTepnonSiunoHHhiH cqeTqnK JJ.ocqnThiBaeT JJ.O 

Mnynbca nocneJJ.oBaTenhHOCTb nMnynhCOB nonaoil 

e npnBeAeHhi uMnynhChi 3anncn noKa3aHnSI naTepno-

6y¢epHyiO naMSITb H ycTaHOBKH ero B "0". 

'B CA ncnonb30BaHo 3anoMnHaiOmee 

o6beMOM B 128 24 - pa3pSIJJ.HblX 

HSI 0,8MKCeK, 20 pa3pSIAOB cnoBa. HCITOnb3YIOTCSI 

KOOpARHaT, 4 pa3pSIAa SIBnSIIOTCSI cny)Ke6HhlMH 

SI cnoco6aocTb CA, ·nonyqeaHaSI npn ncnonb30Ba

MHHaiOmero ycTpOHCTBa, COCTaBnSieT 30 MKM no 

CKOpOCTb nepeJJ.a.qn )J.aHHbiX B 38M paBHa npn6nn

CeK { onpeJJ.enSieTcSI napaMeTpaMn annapaTyphi CBSI

CDC-1604A). TaKaS! cKopoCTb peann3yeTcSI npn 
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aamtCH Jl8HHb!X B orrepaTHBHYIO I!aMSITb 38M, flpu pa6oTe C MarHHTHOil: 

neHTOfi He06XOJlllM8 rpy6aSI ¢unhTpaUHSI HH¢0pMaUHH rrpu6nU3HTenhHO B 

4 paaa JJ.nSI B03MO:lKHOCTH rrepei!HCll Jl8HHb!X Ha MarHHTHYIO neHTy B' rrpouec-

Ce CKaHHpOBaHUSI, 

... 
H eKOTOPhie peaynhTaThi ucrrhiTaHuil: 

l1CI!b!T8HHSI CKaHupyiOIUero 8B~,oMaTa I!pOH3BOJlHnHCb B HOSI6pe-}leKa6-

pe 1968 rolla COBMeCTHO c 3BM CDC-1604A. 

lienbiO HCI!biTaHRfi SIBnSinacb OTna}lKa BCeX yanOB CHCT8Mbl IIO peanh

Hb!M CHRMKaM, flpOBOJ:!RnOCb RCCneJlOBaHRe B03MO:lKHOCTH o6p~60TKR Ha 

CKaHupyiO!UeM aBTOMaTe ¢oTOrpa¢Ril: C pa3nH'IHbiX TpeKOBb!X KaMep 1 B TOM 

'IRCne R C RCKpOBb!X, flpR 9TOM Bb!SICHRnRCb TO'IHOCTHbie XapaKTepRCTRKR 

aBTOMaTa, ero paapemaiO!UaSI crroco6HOCTh u cKopocTb pa6oTbi. 

Ha puc. 2 rrpaBeJleHa pacrre'laTKa Ha mupoKoil: rr~'laTR COJlep:lKaHHSI 

pa6o'lero MaCCRBa orrepaTRBHOfi I!aMSITR 38M, rrony'leHHOrO I!pll R3MepeHRII 

CKaHRpyiO!URM aBTOMaTOM KOOpJli!H8T TpeKOB C BOJlpOJlHOfi IIY3blpbKOBOfi 

KaMepbi, Opl!ri!Han aToil: ¢oTorpa¢RR rrpaBeJleH Ha p11c. 1. 

AnnapaTypa cKaHRPYIOIUero aBTOMaTa JlOBe}leHa JlO cocTOSIHRSI 3aJlaH-

Hb!X TO'IHOCTefi OTC'IeTa: no KOOpJlRHaTe X, W- + 2,5 MKM, no KOOpJlRHa-

Te Y - :!: 1,6 MKM. 

LlnSI orrpefleneHI!SI TO'IHOCTU R3MepeHRSI KoopJlRHaThi 

(qacno aaMe_poB n = 100) R3MepSinach KOOpJli!HaTa 1Y 

y MHOrOKpaTHO 

OJlHOrO H. TOrO 

:lKe TpeKa npn ¢HKCRpOBaHHb!X X ll w • MaKCRManhHOe oTKnoHeHRe 

OT cpeJlHero 3Ha'leHI!SI KOOpJl11H8Tbl Y COCT8BRnO npR 9TOM 5,8 MKM1 

a CpeJlHSISI KBaJlpaTI!'IHaSI O!UU6Ka a = 2,5 MKM. 

flpn Bb16paHHOfi nnOTHOCTR CK8HllpOB8HIISI C mar~M 60 MKM CKOpOCTb 

JlBI!:lKeHRSI KapeTOK cTona np11 naMepeHRH cocTaBnSieT 12 MMiceK, 'ITO noa

BOnSieT C y'leTOM no}lrOTOBI!TenhHb!X onepaURfi I!p01!3B0Jll!Tb I!pOMep OJlHOrO 

CTepeoCHRMKa B JlBYX HanpaBneHRSIX 38 10-12 CeK. 
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CTa6unbHOCTb mara B ycTaHOBI 

eTCSI IIO I!p8JlBapi!TenbHb!M pac'leTaM 

(+ 1 1 8 MKM), 

fl ll T e p 

1. MaTepuanbi IUKonbi no rrpnMeHeHniO ~ 

E 1-1043, Lly6Ha 1969, 

2. B.H. AnMa3oB, l1.A •. ronyTBIIH, B •. 

poeB, B,Ll.CTenaHoB. IlperrpHHT OJ 

3. B.H.AnMa3oB, A.C. EypoB, A.A. r, 

BRH, M.A. fl116epMaH, B.Ll. HeycTp 

A.l1 ~ CTapoBepoB. IlpenpHHT Ol1 Hl1 

4. F,Marciano. CERN DD/DA/65/11 

• 

PyKOIII!Cb IIOC 
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FHBl"i.YIO naMSITb 8BM. Tipu pa6oTe c Mai'HHTHofi 

¢HnhTp8UHSI HH¢0pM8UHH npu6nH3HTenbHO B 

Jl8HHbiX Ha Mai'HHTHyiO neHTY B npouec-

... 

aB:,oMaTa npOH3BOJlHnHCb B HOSI6pe-JleKa6-

g 6 ngnacb oTnaaKa Bcex yanoB cucTeMhl no peanh

uccneaoBaHHe B03MO*HOCTH o6pa6oTKR Ha 

¢oTOI'pa¢afi C pa3nH'1HblX TpeKOBblX KaMep, B TOM 

TO'IHOCTHbie xapaKTepHCTRKR 

CIIOC06HOCTb R CKOpOCTb pa60Tblo 

lliHpOKOH II~'18TR COJlep*BHHSI 

nony'leHHOI'O npR R3MepeHRR 

TpeKOB C. BOilPOilHOH ny3blpbKOBOH 

npaBeaeH Ha puc. 1. 

aBTOMaTa aoBeaeRa AO cocioSIRHSI aaaaR-

·KOOpllRRaTe X , W- + 2,5 MKM, no Koopmma-

TO'IHOCTH H3MepeRHSI KOOpllRH8Tbl y MHOI'OKp8THO 

00) R3MepSinacb KOOpllHHaTa y OllHOI'O H. TOI'O 

X R w • MaKcaManDRoe OTKnoReRRe 

Y COCTaBHnO npR 8TOM 5,8 MKM, 

a = 2,5 MKM. 

OTHOCTH CKaRRpOBaHHSI C lli8I'OM 60 MKM CKOpOCTb 

npa R3MepeHRR COCTaBnSieT 12 MMfCeK, 'ITO noa

HTellbHb!X onepaUHH npOH3BOilHTb npOMep OllHOI'O 

aa 10-12 ceK. 
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CTa6anbHOCTb mara B ycTaHOBRBllie~cSI pe*RMe R3MepeHHSI coxpaHSI

eTCSI no npeJlBapRTenbHbiM pac'!eTaM C TO'IHOCTbiO ·nyqruefi, 'i9M ::!: 2,5 MKM 

(+ 1,8 MKM)o 

n H T e p a T y p a 

1. MaTepHanhi lliKonbi no npnMeHeHHIO 8BM B smepHofi ¢nanKe. TiperipiiRT OH.HH 

E 1-1043, lly6Ra 1969. 

2. B • .H. AnMa30B, H.A. ronyTBHH, B.n. I1RKHH, JO.A. Kap*aBHH, B.n.HeycT

poeB, B,ll.CT~naRoB. TipenpRRT OI1.HI1-1352, lly6Ra 1963. 

3. B • .H.AnMaaoB, A.C. EypoB, A.A. fopSIHHOB, B.I1. 3ail:ueB, JO.A. Kap*a

BRR, M.A. nH6epMaR, B.n. HeycTpoeB, B • .H.Py6uoB, H.I1. CKpbinb, 

A.l1; CTapoBepoB. TipenpHHT OI1HI1 10-4172, lly6Ra 1968. 

4. F.Marciano. CERN DD/DA/65/1.8, 1.965. 

• 

PyKonHcb nocTynana B aaaaTenbCKRfi oTaen 

29 MaSI 1969 roaa. 
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