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I. BBe,n;eime 

I.I. Paspa6oTRa HacTORmero rrpJeRTa ~eTcH saBeprnarommM 

3TaiTOM pa60T ITO TeMe "ITpo~e~eHHe HCCHe~OBaHHH, CBH3aHHHX C paspa-
60TROH H COCTaBneHHeM npoeRTa 6e~~M~OBOH CHCTeMH perHCT.PauHH 
H o6pa6oTRH HH{ilopMan;:rm co ·cTpKMepHbiX RaMep': 
ITpoeRT OCHOBaH Ha pesyJibTaTax HCCH8~0BaHHJi, rrpoBe.JieHHIDC B JIBTA 
OMHM, a T~e B sapy6e~ Hccne~oBaTe~:bcKHX ueHTpax, yqHTHBaeT 

OITHT C03~aHHR H 3RCnRYaTauHH 6e~HH:bMOBUX CHCTeM ~ OITTH~eCKHX 
HCRpoBHX RaMep H COOTBeTCTBYeT reHepan:bHOMY ~aHY pa3BHTHR OMBM 
B ~aCTH C03~aHHR ITO~HOCT:b!O aBTOMaTil3HpOBa.IlllliX cneRTpOMeTpoB, 
RaKHMH MOr,yT 6HT:b ycTaHOBKH PHCK, CKM-200 ~ ~pyrne cneRTpoMeTpH 
CO CTpHMepHHMH RaMepaMH npH YCHOBHH, ~0 Ha HJiiX 6y~eT peaHH30BaH 

6e~M:bMOBIDI MeTO~ C'DeMa HH{ilopM8.UJ!IR. 

ITpaKTHlle CRHe pesyJI:bTaTH pa60T , BbiiTO~eHHJ:DC ITO YKa3aHHOM 
TeMe, 3aKJIIO~TCH B B1I60pe H HCCHe~OBaHRH xapaxTepaCTHK rrepe~aro
~ Te~eBH3HOHHHX Tpy6oR, paspa6oTKe crreun~snpoBaHHIDC TB-RaMep, 

perncTpHpyromeii arrrrapaTypH H MeTO~CB CJKa.THR HH~QpMa,rnm, T.e. B 
ITOJ.IY~emm: HCXO,IUillX ~a.IIIIUX ,1J)IR ITO~IOTOBKH rrpoeKTa, a T~e B paspa-
60TRe TeJieBH3HOHHOH YCTaHOBRH Ha lnHHH C 8BM H TeJieBH3HOHHOH 

CHCTeMH ROHTponH CTpmMepHOH KaMepK YCTaHOBKH PMCK, B npouecce 
C03~aHHR KOTOPHX 6HJIR pemeHH OCHO:E.Hb!e Hayqirue H IDDKeHep:mm 3a.D;a
~, CBH3a.HHhle C paspa60TKOH 6ec@u::bMOBHX CHCTeM perHCTparnm mi

~OpM8IJ,Hll CO CTpHMepHHX KaMep, H KC•TOpHe .fiBJUIIOTCH cep:be3HOH 6a30H 
,ItJlff ,IJ;aJI:bHeimlero pa3BRTIDI pa6oT B ~·TOR o6JiaCTll. 

' 
IT. TeXHH~eciGie npe,n;rrocl:lJIKH ,IJ;.1I.fi co:::,n;aHHR 6ec<llwr:E>MOBHX cncTeM 

C'beMa HH<bOpMa.I.T.mti CO CTpHMepHHX KaMep 

2.I. CrreKTpoMeTpH co cTpKMeplmMH KaMepaMH 

CT_pRMepHHe KaMepH, Ha~a.a: C 1968 ro,n;a, ycnemHO HCTIOJI:b3YJOTCH 

B ~3HKe BHCOKIDC 3Hepi'Hii B 3RCnep;m~eHTax Ha n:yqKaX a.D;poHOB, _r.PJI
EeHHHX ~eiTTOHOB, ~OTOHOB, a TaKEe Ha BCTpe~ ny~. 0TJIH~TeJI:b 
HllM CBOHCTBOM CTpHMepHI:lX KaMep JIBJUieTCH ynpaBJIReMHH 3anyCR np:n 
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peryJmpyeMOM Bp8M8HH lla.M.f!TH ( ~ :: MKC), liTO II03BOJI.ff8T, HanpiDJiep, 
pa6oTaT:o Ha a,n;pOHH1IX llY'IKa.X CO CBOTHMOCT:OIO ,n;o I031c -I. CM-2 • To-q

HOCT:O reOM8TpH1!8CKHX H3MepeHHH CPcffiHKMa C IIOJIY"tlaeMOH B nysHpDKO
BHX KaMe pax TaKHX jK8 pa3M8pOB, HO ITOpKOJI:Oicy" B CTpEMepHHX KaMe pax 

HCIIOJI:03Y8TCH ra3 KaK pa601IM cpe,n;a, TO npaKTH1!8CKH OTCYTCTBYJOT 
KYJIOHOBcKoe MHoroKpaTHoe pacceHHHe u BTOPH1!Hlle BsaHMo,n;eHcTBHH. 
CTpiDJiepHM KaMepa JIBJI.HeTc.ff ,n;eTeKTopoM c 4 'IT"" -reoMeTpHeH H c rrpaK

TH"tiecKH HeorpaHH1!8HHOH 8~8KTHBHOC:TDIO perncTpa:rum :MHOriDC "tiaCTHU 
B o6~8Me ,JJ;O H8CKOJI:OKHX M • ~HM CBOHCTBOM HBJI.ff8TC.ff B03M0jKHOCT:O 

H3MepeHM CKOpOCTH ynTpapeJIHTHBHC:TCKlfX "tiaCTHU DO IIpoH3BO.n;HMO:ti 
HMH B rase KaMepH nepBH"tiHOR HOHH3E~ B llillPOKOM ,JJ;HaiTa30He BTOpH"ti
HI:DC -qacTHU (Elm -v 5.;.200). OcHOBHEM He,n;ocTaTKOM cTpHMepHlDC KaMep 
HBJI.ff8TC.ff OTCYTCTBHe BepmHHH C06HTE.ff (B rrpe,n;eJiax pasMepoB MHllieHH). 

CTplmepHHe KaMe pH c 6oJI:o!IIHMli pa6o"tiHMH o6~8Ma.MH, no,n;o6H1Ie 
KaMepe PHCK, II03BOJIRIDT perHCTpHpoBaT:o CJIQjKHH8 IIO KOHillHr,YpauKH 

C06HTHH H peAKHe B3aHMO,JJ;8HCTBHH C ~OCTa~O"tiHO BHCOKOH 8~KTHB- . 
HOCT:OIO. B03MOjKHOCT:O pa60TH C BHYTJ:8HHHMH MHlli8H.fThm ( KaK JKH,IUtOBO,JJ;O- i 

po,n;H11l\m, TaR H .ff,I(8pHHMH) H IlpOCTOTa MO.n;HillHKa.uiflf YCTaHOBKH ,n;eJia.IOT 
CII8KTPOMeTpH CO CTpRMepHUMH KaMepaMH YHHE8PCaJIDHHMH ,n;eTeKTOpaMH, 
npnro,n;HHMR ~ mnpoKoro KJiacca aKcnepRMeHTOB. 

Ha YCKOPHT8~ H HaKOIIHT8JI:OHH~ KOJI~ax CBepXBUCOKKX 8HeprKft 
B8C:0Ma rrepcrreKTHBHO rrpHMeHeHHe CTpa:MepHHX KaMep B Ka"tieCTBe ,n;eTeK
TOpa BepmRHH B 8KCII8pmM8HTax, r,n;e CYm8CTB8HHO B~O H3Y1!8HH8 
Bcero illasoBoro o6~8Ma co6HTRH (HarrpRMep, r;ry6oKoHeyrrpyrne BsanMo
,n;eiicTBHH, poiK,D;eime "tiaCTJm c 6oJiblllKYm norrepetnillMH mvmyJI:oeaMH H 

flOMCK!/ 1-1 
T.,n;.), a TaKXe B 8KCII8PRM8HT8X rr0Y:a3y-qeimiO KOpoTKOEEB~ "tlaCTE:q 

( L; Z , Sl. ,J> n .np.). 

2. 2. IIpemroyecTBa 6ecip:wr:oMoBo:l'o c~eMa HHipopMa.II.Im 

McrroJI:osoBaime B crreKTpoMeTpax co cTpHMepHHMH KaMepaMH WRJIEMo
Boro M8TO,n;a perHCTpauHH C06HTHH O~~"tiHBaeT HX B03MOjKHQCTH. 0CHOB 
HOH H8,JJ;OCTaTOK ~:OMOBOH perHCTpamnr C06HTRH COCTOHT B 60JIDmOH 

sa.n;epmKe B no~eHHH wnsn-qecKHX ~~syJI:oTaTOB - o6H1!Ro o6pa6oTKa 
,n;a.mmx ,I{.7UI no~eiDtfl xopomeii cTaTneTHKH sallliMaeT OT o,n;Horo ro,n;a 

,JJ;O H8CKOJIDKHX JieT. ~ cep:Oe3Hbm1 H8,JJ;OCTaTKOM HBnff8TC.ff BHCOjfff 
CTOHMOCT:O IIpOCMOTp0BQ-H3M8pRT8JI:OHOJ'O o6opy,n;OBaiDtfl H 60JI:OWOH mTaT 

aKcnnyaTauROHHoro rrepcoHaJia. 
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Cos~aHHe 6ec~~hMOBOH cncTeMH c~eMa HHWOPM~ co cTpHMep
HUX KaMep IT03BO~T: 

- ITOBHCMTb CROpOCTb perHCTparurn C06HTHH; 

- MCRJIIO'tlliTb Tpy,n;oeN!I\llli M ~OpOl'OCTOJillWH aTan H3Mepe:mm M 
o6pa6oTRM ~oTorpa~MH; 

- pacnrn:pnTn Mace .n;ocTyrrniDC n::y'IeHIDO sa.n;a'I, nosBo~ pa6o
TaTn Ha ny'!Re C 6oJiee Mffi'RMM TpnrrE poM ( ITPH ~:rrJibMOBOH MeTO.IUffie 
perHCTPauMM B 3TOM CJIY'Iae B03HHRaiD~' orpaHHqeHHR, CBH3aHHHe C 

60JibiimM KO~'IeCTBOM ~:rrJibMOBOro MaTEpllaJia); 

- OCyn{eCTBJI..fiTb KOHTpOJib sa Ka"SeCTBOM perucTpnpyeMhiX C06HTHH 

H XO,D;OM 3KCrrepMMeHTa; 

- o6pa6aTHBaTn 'IaCTn co6HTMH Eenocpe,n;cTBeHHO B xo~e aKcne

pHMeHTa; 

- COKpaTMTb Bpe1m o6pa60TKM ,n;aHHUX H, T~M CaMHM,YCKOpMTb 
ITOJIY~eHMe ~M3M'IeCKMX pesyJinTaTOB. 

B CBH3M C 3TMM paspa60TKa M peaJIM3aqHH npoeKTa 6e~DMOBOH 

CMCTeMH ~ CTpMMepHOH KaMepu YCTaHOBKM ~CK M ,n;pyrHX CTpm~epHIDC 
KaMep OMHM, HeCMOTPff Ha HeMs6e~ocTn saTpaTu ~eHe~ cpe~cTB M 
ycRJIMH crreunanacToB, npe,n;cTaanHeTcH BecnMa aKTYaJinHOH M orrpaB~aH
HOH KaK C Hay'IHOH (npaKTM'IeCKM ITOJIHM aBTOMaTM3a.u;IDI cneKTpOMeTpa, 

KOHTpOJib 3KCnepMMeHTa R COK~eHMe ero ~TeJibHOCTH, YCKOpeHMe 
BpeMeHH ITOJIY'IeHHR WM3H'IecKHX pesyJinraToB), TaR H c aKoHoMRqecKOH 
TO'IIGI speHMJI (HCRJIIO'IaroTCH SaTpaTLI H9. TIJI8HKY H H3MepeHHe CHMMKOB, 

60Jiee a~KTMBHO HCITOJin3yeTCH BpeMR YCKOpMTeJIH M T.n.). 

2.3. CocTomme pa6oT no 6ec@prbMOBOMY c~erg RHdJOpMa.I.U:m 
CO CTpMMepHIDC KaMep sa py6e~OM 

KaK H3BeCTHO, B HaCTOmrtee BpeMI 6ec@mDMOBLie CRCTervw: peaJIR-
30BaHH TOJIDRO ,D;JIJI orrTH'IecKMX ncKpoBJ:IX Ka.Mep. Hanpmv~ep, B UEPHe 
C03,D;aHa 11 C 1972 ro,n;a 3KCTIJIYaTMpyeT(;.R: TeJieBH3HOHHaH CHCTeMa c~eMa : 

RHWOpM~ c MHorosasopHHX RCKPOBHX KaMep cneRTpoMeTpa a~A /I/. I 
AHa.Jioi'MtiHHe pa6oTH no TeJieBnsnoHHo~r c':be~ c HCKPOB1IX KaMep B 1 

Te'tieime p.fma JieT Be,nyTCH B mi1 (EpenaH) '/, liT~ (MocKBa) R 4J I 
~ (raT'IHHa). 1 

I 
I 
l 
I 
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I 

TfTO KacaeTCJI CTpMMeplillX KaMep, TO npo6JI~Ma C03,1J;aHHJI TeJieBH3li-!l 
OHHI:DC CHCTeM pernCTPa.uilli .n;.llii lll!X CYllleCTBeHHO CJIOJKHee, lieM )J)UI 

HCKpOBilX Ka.Mep •• 8TO o6yCJIOBJieHOJ1.8YMff OCHOBlillMH ITPIIl!HHaMH: ~ 
a) Ma.JIOH CBeTMMOCT:OIO CTpMMepoB :• liTO Tpe6yeT ITpHMeHellli.fi BbiCOKOqyB
CTBHTeJI:OHhiX nepe,D;a.IOillHX TB-Tpy6oK; 6) HerrpepHBHHM qyBCTBIITeJI:OHHM 

06~eMOM CTpH!~epHOH KaMephi, liTO rrpe,n;~eT ~eCTKHe Tpe6oBaHIIH K 
6I:lCTpO,D;eHCTBIDO H etv'IKOCTH 3aiTOMHHaiOIIWX ycTpoHCTB ( HJIH 8BM) , liC

ITOJIL3YeMHX ~ 3aiTHCH C06biTHH. 
B HacTo.flll(ee npewr HH B CCGP, HH 3a py6e2ItoM HeT .n;eiicTBYIOJl.'!IDC 

cHcTeM 6e~:oMonoii per.HcTp~: R o6pa6oTKH HHWOPMaqKH co CTPH
MepHhiX Ka.Mep, XOT.H: BO MHOI'IDC iiJ~:3MlieCKIDC n;eHTpax (B TOM lffiCJie B 
~Hffi1) BhiiTOJIHeHa IImpOKa.H: ·nporpaMMa MeTO.n;HlieCxiDc HCCJie.D;OBa.Imi1: B 

STOM Hanp~eHRR, liTO II03BOJIR:e~ rrpHCTynHT:O K ITpaKTHlieCKOH peann-
38UID1 6eciiJRJI:OMOBilX CHCTeM. 

B IToJIHTeXHKliecKOM HHCTHTY1e B ITap~e pa3pa6oTaHa TeJieBH3IIOH
HaR annapaTypa C BHCOKOlfYBCTBH1e~:OHOH Tpy6KOH HOKTHROH TH 9655 

~pMU TOMCOH H perncTpiipyromeu SJieKTp0HHKO' 3aHMCTBOBaHHOH OT 
Te~eBH3liOHHOH CHCTeMI:l OMErA-cneKTpoMeTpa 3/. MeTo.n;nqecKHe HCCJie- ! 
)l;OBaHHR IIpOBO.n;HJIHC:O Ha CTpmMepHOi KaMepe C 06~eMOM 0,4x0,8xi,2 M3 ,i 
KOTOpaH pa60T~a B JIHBHeBOM pe~RMe. Pe3yJI:OTaTbi li3MepeHHH ITOKa3aJIH I 

, • I 

BbiCOKYIO aqxpeKTHBHOcT:o perncTpauHR cTpiiMepoB ( 88%) Ha Tpexa.x oT I 
KOCMHlieCKHX JIYlieH C xopomeH TOliHOCT:OIO H paspem~eH CIIOC06HOCT:OIO 
(±0,4 MM H 6 MM COOTBeTCTBeHHO B llnOCKOCTH CTpiiMepHOH KaMepu). 

B YHHDepcHTeTe rJia3ro pa3pa6oTaHa YCTaHOBKa Ha 6a3e CTaH

.n;apTHOH TeJieBII3HOHHOH Ka.Mepf (625 CTpoK pa3~0EeHHH) C BbiCOKOqyB
CTBHTeJI:OHOH Tpy6KOH M30KOH 4/. ITPH IIOMO~ STOH YCTaHOBKH B 23-cM 

MO,IJ;eJIII CTpiiMepHOH Ka.Mepbl pernCTPliPOBa.Jll!IC:O O,nmiOliHble TpeKH (arrrrapa- 1 

TypHoe orpa.HIIlieHHe) OT KO CMHTie c:KIDC ;:ry-g:e}i H ITapa.7IJieJI:OHO 3arrHCHBa-
, /,/./ 

JIHC:O Ha B~eoMarHHToiiJolivrroCJie oq~poBKH B MHHH-8BM HOBA ~ rroc-
Jie;n;yiOIItero aHa.Jm3a. B pa6oTe IIORa3aHa np~IIH~:OHaR B03M02KHOCT:O 
perHcTpauHH CTpHMepHilX TpeKOB C liCIT0~:030BaHHeM yxa3aHHOH Tpy6KH, 
XOTR BCJI perncTPHPYIOIIla.H: anrrapaTJpa HYJK,D;aeTCR B cep:oe3HilX YCOBep
meHCTBOBaHRRX (B rrepByiO oqepe,n;h STO KacaeTCJI 6biCTpo,n;eHCTBKff 

SJieRTpOHIDW, a TaKEe 6biCTpo,n;eic~~BM E MOIItHOCTE 8BM) • 
AH~orn't!lme pa6oTu no Rcno;I:o3oBamno TB-Tpy6oK MH c~eMa 

RH(pOpMfUWH CO CT,P,HMepHilX Ka.Mep J3biiTOJllleHbi TalOKe B Jla6opaTOplni 
Jl031i B raM6ypre 75/ ( Tpy6Ka 9r;nPTeJieKOH X~I320 qrnpm TeJI~eH) 
E B MHcTHTYTe ~3KKK B PKMe I (Tpy6xa ~6IIKOH XQI023 iiJHPMU 

~IIC) • ilpHl!eM B M«? SKCITepnMeH'('bi npoBO,n;nJmC:O CO CTPHNfepHID.m KaMe-
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pa.rvm Ka.R c We -He cMecLID, TaR 11 c Bo,n;opo,IUihiM HarroJIHeHHeM. 
B CTeH~op,n;cKOM yH1!Bepc1!TeTe (CiliA) B 1977 ro,n;y npoBe,n;eHbi 

1ICCJI8,IJ;OBa.HIDI TBep,n;oTeJILHHX nepe,n;WOIIU1X MaTpliT( (TITM) C IJ;8JILIO HX 
HCITOJILSOBa.HIDI ,Il;JI.ff per1!CTpalJ.1nl TpeKOB "tiaCTIDJ; B CTpHMepHOH KaMe-
pe 17 I. B pa6oTe HcnoJILSOBaJiacL MaTpiDJ;a · CC.ll202A (100x100 aJier~eH
ToB) WHPMhi ~apq~. TpeKH reHeprpoBaJIHCL B ,n;ByxMeTpoBoH cTpHMep- . 
HOM KaMepe s~ AC Ha a,Ili)OHHOM HYliKe (9,4 raB/c) B MarHMTHOM 
noJie 4 Krc. MacmTa6 YMeH:omeHMJI H~:o6pa:>KeHIDI ""'160. ,1J,Jm cpaBHeHIDI 
co6biT1IH napa.JIJieJILHo pei'1!cTpMpoBaJ~CL Ha iJ.JoTornreHKy. ABTopu pa60T1I : 
ITOJIYtrnJrn 06Ha,n;eJKMBa~e pesyJILTa'J'bi ITO -qyBCTBMT8JILHOCTM MaTpml;hi; 
oHa cpaBHHMa c ~cTBMTeJILHOCTBIO nneHKM KO]AK ~0 -143, o6bi1IHO 
MCITOJILsyeMOH ~ flJoTorp~pOBaHEJ.: TpeKOB B CTpMMepHbiX KaMepax, 
xoTJI 11 ycTynaeT "tiYBCTBMTeJILHOCTH TB-Tpy6oK (qTo MoxeT 6HTL npe
TiffTCTBMeM ,Il;JI.ff MCITOJILSOBaHHH llTM I 6ecflJRJIEMOBHX CHCTeMax ~ CTp1!
MepHbiX Ka.Mep, B KOTOphiX npe,n;noJiai'aeTCJI MSMepeHMe 1IOHMSa.IJ.ID1). 0,n;Ha"
KO ,n;JIH Toro, qT061I llOJIYliRTL B 6ecflJRJILMOBOH CMCTeMe y,n;OBJI8TBOPH
T8JILH1Ie TOqHOCTL H paspemaiOmYIQ CTIOC06HOCTL, H806XO~O YCTaHOBHTL 
HeCKOJILKO ,IJ;8CJITKOB MaTpiDJ; THITa CCn202 (~CTBHT8JILHaJI 06JiaCTL 
3TOH MaTpllll;bi - 3x4 MNf, liTO rv 70 pas MeHLme ITJIOJ:Il8,1l;H Ka,n;pa 
35 MM ITJI8HKH). B 6y,n;ymeM npe,n;noJiaraeTCH HCITOJILSOBaTL ~ 6ecflJRJIL
MOBOrO c~eMa 6oJiee COBepmeHH,YIO MaTpHIJ;Y CC,ll211 (244x190 3JieMeHTOB). 
llpH 3TOM ~ ITOJIY1i8HMH Tpe6yeM1IX rrapaMeTpoB 6ec@RJILMOBOH CHCT8Mbi 
MOXHO 060HTHCL paSYMH1IM KOJIH1i8CTBOM TaKHX MaTpHIJ;. 

B sa.RJIIOlieHMe aToro KpaTKoro o6sopa ocTaHOBHMCH HecKOJILKO 
no,n;po6Hee Ha pa6oTax, Be~cJI B MHcTHTYTe flJHsHKH (MroHxeH,~Pr), 

r,n;e cos,n;aeTCH 6ecflJRJILMOBaH CHCT8M~ ,n;JIH ,n;ByxMeTpOBOH CTpMMe~HOH 
KaMepu, ycTaHoBJieHHoii Ha nytme ycKopHTeJIJI S JO.f B UEPHe ;e, 91. 
B CHCTeMe MCITOJILSyroTCH TIJX. TB-KaM3p1I (no O,IUIOH ,IJ;JIH KaJK,II;OH CTepeo
npoeKnmi) c BucoKo~cTBHTeJrLIWMR Tpy6Kaz..m W X -32719 @IPMU 
BecTRHrays, HM8IOIUMMH paspemeHMe 1.300 T8JI8BHSMOHHHX .i'llllmH Ha pacTp.; 
Koop,n;nHaTH HsMePfiiOTCH c TOliHOCTLIO 13 ,n;BOHliHHX pas~oB. 06~eM ' 
per.acTpapyeMHX ,n;aHHHX - IO TpeKOB x IOOO cTpoK x 2 6a.HTa x 5 co6/ 
HMII.ycK. = IOO K6a.HT (ITJilOC ,n;onoJIID1:TeJILHa.R: HH~OPM8Jl:IDI o nm:p1m:e 
TpeKa, HOMepe CTpOKR H T.n.), T.e. Bcero sa HMDYJILC YCKOpHTeJlJI
I28 K6a.iiT .n;.mr o,n;Ho:K TB-KaMepH. .Ua.mru:e cKa.ImpoBa.HIDI srum:cHBaiOTCJI 
B noJIYnpoBo,n;Hl:fKoByro 6Y"@ePHYJO nflMf!~~L ( 3 6JroKa. no I28 K6a.HT) , K 
KoTopoii HMeeT .n;ocTyn 313M P.I(PII/45 .. 3Ta HBM, KpoMe Ha.RoiTJieHID3:4t 
,D;a.HHHX, HCITOJIL3yeTCH Ta.rote ,IJ,.1I.fi KOHTpOJIJI TeJieBHSHOHHOH rumapaTypH. 



6. 

B nayse ycr;:opuTeJrH BCH .J1Hrl:OJ)IJaL~rm nepelr:HciiDao•rcH na MarHHT

HYJO JieHTY c TIJTOTHOCTbiO sannc11 62~>0 oaitT/.IUOHM. 3anrrcJJ co6brTni:t 

OCYJI(0CTBJIH8TCH D QOpMaTe 1 COOTD8~'CTBy-IOl48M cf)()pMaTy HP,U. )lBJI88 

aTa HHtfJOpr··,jffiLJUI oy.n;eT nponycHa'l'bCH qepe3 EPAll!-npor~eccop (oiJ03Ha

Batll1:e li (QMJI:S'l'PillLlifi 8JI8M8HTOB TpCEOB) 11 o6pa0aT1IJ3a'rbCH TIO CTaH

.n;apTHUl'-;1 nporpaMMaM, IE'iieJOIUHMCJI JVLH HP)l. 
B nepBoM 8B:cnepmf!eHre, rraqa~'OM B I979 ro)LY, napMJieJTnHO 

pa60TaiOT 'r8JI8Bl13HOHHM CHCT8Ma :vi (_[}OTOp8I'HCTpaTOpbi. 8TO 110~3BOJIHT 

OIWI-I1IaT8JinHO DpOB8pHTh H cpaBHllTl, B peaJI:bHLJX YCJIOBHHX xapai<:Tepnc

THiili 06CHX CMCT8M. D JJ;aJihH8Hll!8M Ciy,v:eT HCTIOJLb30BaThC5I T8JI8BH3HOH

H8JI CHCTCMa. Hap.HJJ;y CO CpaBI·I8HHCI\J ciJHJihMOBO:ti H (JCCcfJHJibMOBOii CIIC'rer.· 

6yJJYT IIpOB8,Il;8Hbi T8KX~e M8TO)UI'I8 cm:e IICCJIC,Il;OBClHL:iJI TO'IHOCTH H3Viepe

HU.H MOHH324H£I IIpM 6ecg)U.JILMOBOM C'I,eMe. 

B H8CT0.8ll;88 Dp8MH B IJtPHe OC 1CJ}K,UaJOTCH npO.IVIO:r:WI-IYUI 110 UCTIOJIL-

30B3Hllfl0 Ha ~ p~ 8Il(e .UBYX CTpHMC}:t-lilX I\8.M8p, Ha IWTOpi:JX Tai{;l~8 
npe.n;noJial•aeT CH pea.;rrusoBaTJJ 6ecclmrsMoBuil c'beM nm'flopMaDJHI. 

2.4. HccJie.rr,oBmnm, BbiiiOJIHC..!i.!:HG B OHffii 
Bu6op TI8D8}1;El...l{)iL(8H 'rGJIGBI::JIIOHHOYI TDVORH 

0CHOBH8.H IJ;GJib YI{838HHhiX BHJ.UE paOOT COC'l'OfiJia B HCCJI8JlOB8IHIH 

xapaKTepncTHK H BLI6ope TB-TpyooK, rrpnro.rur1rx .u.n:H HcnoJr:ssoBaHHJI 

B 6e CQJJIJI:DMOBbiX CHCT8M8X C'beJ.:Ja IIHcti01DI.13TTHJi CO C'rpHiil8PHHX :F.Wlvl8D. 
A A ~ - -

Jleil:CTBHT8JihHO, TB-TpyOI\a 1\aK npec6pa30B3T8JI:D CBGTOBOI'O U3JIY'IGHH.H 

B 3JICK'rp1iFI8CKHli CIH'HBJI HBJIHGTCJI :BJIIO'I8BhiM 8JI8fi·18HTOM CHCT8Wl II ee 

xapai\T8pHCTIUCH OTipC,Il;GJimDT xapaiCTE pi1CTJH\1ii cn,CT8M1I B I~8JIOM. 

B CBJI3TI c 8Tm.1 B .JIBI'A 0115311 Taraxe ObiJIH npoBe,ILeHLI ncCJre.uoBB.HHH 

H8CIW.i'I:bimX TIITIOB Tpy60R C TO'IIGI :::peH:H.H .HX TipiiM8I-Bli'.JOCTI1 ,TI;JI5I 

6ecqJHJihMOBOrO C'bmm riH~JOpr,JaiJ.H.li CC CTpHMGpHhLX I\aMep ycTaHOBlW 

PHCK. 
B 6eC(V1!JI:b:JOB'lX CHCT8M8X K TEJI8BTI3HOHHH.M np:vr6opaM ITp8,Il,'18B.JJJr--

8TC.H PH.U cneL~:rcDrrtrecKHX Tpe6oBmm:t', 11a.,-:rmei1m:n:r-,m :vrs EOTOPLDC 5IDJIHID'l'C.i. 

BhiCOIWH CBCTOBM ti~TBCTBI:i'l'G)ThHOCTI: H paspe!IIaiOI!L8.fi CTIOCOOHOCTb, 

,IJ;OCTElTO'Y:IlO 00J1Ll!IOC :nper;JJI COXpaHCBH.H I'I306pa=rmHHH, CIJOCOOHOC 1rb 

per:vrcTprrpoBaT:s o.rr:HoRpaTHHe 6HC'l'pcnpoTercaroH~!1C nponeccH B Haaoce-

1\YH,I~HOT.J ,II,.nanasoHe JJ;JIH'l'CJILHOCTet1 cBeTOBJ,lX nMny.-rrJJcoB, MaJioe ~eMn 



7. 

CTHpaHH.ff OCTaTO'tfiloro H306pruKeHIDI. H~C:OMa Ba/KHHMH .ffBJI.ffiOTC.ff Ta.IOK8 

TaKll8 rrapru~eTpu, KaK paBHOMepHOCT:O IQOHa ITO ITO~ID H306p~eHIDI, ~a-

6M 3aBHCHMOCT:O TOKa BJUJ;80CHrHaJia o•r T8MIT8paTypH H H8KOTop:ue 

,n;pyrne, HarrpHMep, ITp0CTOTa :3KCIJJryaTa.IJ,llli H ,n;o~rOB8'tfiiOCT:O. 

B HacTo.ffll{ee BpeMR: oTeliecTBeHHo:~ npoMhiii1.7IeHHocT:oiO H sapy6e]K

HHMH ~HpMaMH BHnyCKaeTC.ff 60~blliOH aC)OpTHMeHT rrepe,n;aromnx T8~8BH-

3HOHHbiX rrpH60pOB, KOTOpUe B rrpHHI.J;IUie MOryT 61IT:O HCll0~:030BaHH B 

anrrapaType 6e~:OMOBOH perncTpanHH ~e,n;OB liaCTHU B OITTHlieCKHX 

Tp8KOBHX ,n;eTeKTOpax, B~IDlia.ff H CTpiDA8pHH8 KaMepH, TpeKH B KOTO

pbiX OT~liaiOTC.ff Oli8H:O ~a6oft CB8THM01)T:OID H Ma.mrivJ BpeMeHeM .ilm3Im. 

l13 Bcero MHOroo6pa3M Te~8Blf3HOHH1IX rrpH60pOB, BHIJYCKaeMIDC 

rrpoMhllllJieHHocT:oro cTpaH-yliacTIIIm; 011ffif, HaH6Mee IIOEO rrepetiH~eH
HUM Bhiiii8 Tpe60Ba.HIDIM y,n;oMeTBOpmDT ;~Be TB-T716KH, ·· OTHOC.fiii(HeC.ff 

K ~accy O,n;HO,ll;roliMOBblX BJUJ;HKOHOB: KpeMHIDtOH O/, y KOToporo B 

KalieCTBe ~OTO~CTBHT8~:0HOrO MaT8pMl~a l\OOII8HH HCIT0~:03JIDTC.ff KpeM

HHH H JCa.lnmKOH /II/, MmiieH:O KOTOporo BUITOEeHa Ha OCHOBe ce~eim-, 
,n; a Ka.JJ:f!m.F.{ • 

Cnoi1:cTBa lVIHIIIeHei1: KpeMHHKoHa H :Ca.n:ImKoHa olieH:o ~sKH: .lill

HeMliocT:o CBeTOBOH XaJ)aKT8pMCTHKH, BHCOKa.ff CB8T0Ba.ff l!BCTBITTe~:O-

HOCT:O, 6Jrn:3KHH K e,IUHIIDJ;e KBaHTOBHH J3hiXO,ll;. B pa6oTe 2/ rrpHB8-

,ll;8H1I pesy~TaTH HC~8,1l;OBaHH.ff JKa3amWX Tpy60K H 060CHOBaH B1I6op 

Tpy6KH JCa.lnmKOH ,IT,JIJI Te~eBH3HOHHOH C11CT8M1I KOHTp~ CTpml!epHOH 

KaM8pH YCTaHOBKH PI1CK. 
BamHHM rrpeHMYmecTBOM JCa.lnmKoHa .ffM.ffeTc.ff TO, liTO npH noliTH 

o.n;HHaKOBOH c KpeMHHKOHOM tzy"BCTBHTe~J>HOCTH, 1\00IIeH:o XaJrimKoHa 

ll03BO~eT, HCIT0~:03Y.ff BO~OKOHHYIO OllTllliy, rrpHMeH.ffT:O MO,ll;Y~:oHOe ero 

co~eHeHHe C M8KTPOCTaTHli8CKHM :3~8ICTp0HHO-OITTHli8CKHM rrpeo6pa-

30BaTe~eM ( 30II), liTO Ha llOp.gll;OK {E: <5o~:orne) ITOBIIDiaeT CBeTOByro 

'tiYBCTBHTe~:OHOCT:O, yne~tnma..FI TeM caMhiM a<Ix!JeKTHBHOCT:O perHCTpa,mm 

CTpHMepOB. lipH :3TOM COXpaH.ffeTC.ff OCHOBH08 ITpeHMYUleCTBO XaJrimKOHa -j 

rrpOCTOTa :3KCTIRYaTauHH. 

~To6:u rro,n;HR:T:o tiYBCTBHTe~:oHocT:o KpeMHHKoHa npH6eraiOT K 

y~o]KHeHmO rrpH6opa, BMIDliM B Hero c:e:KUffiQ nepeH·oca H3o6p~eim.F.r. 

TaKHe rrpM6opa ITOJIYtiHJlli Ha3Baime Cym~pKpeMHHKOHOB. Oim oT~liaroTc.ff 

BHCOKOH tzy13CTBRTe~:OHOCT:OIO, HO E:MeiDT ITOBHill8HHhiH ypoBeH:O C06CTBeH

HhiX ruyMOB, liTO CHRXaeT ITOTeHUHaJIDHYl) tzy"BCTBHTe~:OHOCT:O R paspemaro

myro CITOC06HOCT:O, CRO]KHH B 06cnyEHBai~, odna,n;aiOT TIHOXOH ITOBTOple

MOCT:OID naJ)aM8TpoB ,n;~e npR cepRHHOM llp0R3BO,ll;CTBe R HMeiDT BHCOKJID 

CTOHMOCT:O. 



8. 

J]:pyrru.;J npenMymecTBOM XaJIHMIWHa JIBJmeTcH ero cnoco6noc•r:o 

xpaHnT:o nsodpaxteHHe B reqer-me ,IVmTeJrr:,uoro BpeMeHn des cymecTBeH

Horo yxy,ILUIGHH.rr RaqecTBa cqnT1IBaer-.'1oil BH,neoHmpopMai.J;Itm. 8To cBoi1cTI 

MHI1!8HH XaJIHMROHa TI03BO JIH8T IIpOBO,TI,IITb CR8HHpOBaHIIe B JJ.Dyx Op'l'OI'O·

H8JILHHX HarrpaBJIOHHHX.. Cyil\8CTJ38HHO B8Y.\Hb.ITVI .ITBJI.H8'l'C.IT T8YJIW M8JIJ:-l:li 

T8MHOBo11 •roK XwmnrwHa ( Ha nop.rr;n;oK MeH:oJIJe, 'IeM y KpeMHHICOHa) 11 

ero CJiaOaq T8MIIepaTypHM 3aBHCIUV10CTb. 

l1apaTvl8'l'pi1 OOGHX TpyOOR ObiiDI MCCJI8,UOBaHH Ha CTIGIJ;H<.\JibHO C03-

,namio:i1 TeJieBH3UOHHOi1 ycTaHOBite Ha .IDIHIU1 c 8BI\'I M-6000 fi3/ c nc
IIoJI:osonmnreM M8TO)LOB BpeMGHHOI'O If aMilwl!HTYJJ.HOI'O aHaJIII3a Bll,Il;80CMI'

Ha.JIOB. 1i3MepeHH.IT IIpOBOUIIJIHCb Ha OTKa.lJJIOpOBaHHLIX C TIOMOll(:oiO Q3Y 

CBeTo;um.n:ax MOHCAIITO M V·-50 ( )\ = 650 HM, MHTe.JI:OHOCTb cBeTo

Boro UMI1YJI:OCa /V IQQ HC). fulii\8 TipMB8,I.l;8IIH OCHOBHbl8 xapaKTepVICTHKE 

TpydRM XanmrKou: 

Cli8I\'rpaJibH8.H qy·BCTDHT8JIHIOCT:O - 470+700 HM; 

CBGTOBa.H '\YBCTBHT8JibHOCTb - 0, I JllORCa (IIpH Ha,IL8JKHQr,1 Bbi,ILGJIC

HMII CHI'HaJia Jii3 l!TJMOB) ; 

paspeill8l01U8H CIIOCOOHOCTL - 500 JIHHHfii (npi1 I'JIYOIIH8 MO,DyJUIIUHI 

40%); -

pado'IIIM pa3Mep MHllleHM (pacTp) -. IOxi3 Mrvf; 

Ter.moBoii TOR - I-;.2 HA; 

TeJvmepaTypHaq 3aEHOI'iMOCTb TOita cnrHaJia - 0, 5 HA/rp. C; 

OC'l'aTO'IHHH CIII'H8.1l IIOCJie II8.PBOI'O CK8Hl1pOBaHMSI - 20%+40;'&; 
Bp8MJI C']Hpat-UIJI OCTaTO'-IHOI'O I1300paJl{8t-11!H - 40 MC; 

,noJiroBetiHOCTI> - He Meuee IOOO qac. 

,I[pyrne IIapaMC'EpH COOTB8TCTBYJDT rr8XHH'I8CI\HM ycJIOBHill,1 Ha 

OOhi'IHbiC BH.TJJIKO H1I. 

· EJiaro;n;ap.rr ycnexrur r.11m:p08JI8r:TpOHHOll TCXHOJIOI'lU!, B IIOCJI8.TI:H88 

Bp8MJI TIO.HBHJICJI 81l\8 o,n:: H Tie pCIIC WrliB HLIH ;rr,.JI.H 08 C~HJI:OMOBOI'O C'18Ma 

HHCpOpMaiJ;lTII KJiaCC I1pll6C pOB, npeo6pa3YJOll.\I1X CB8TODYIO 8Hepnno B 

8JI8H:TpiPIOCI\.Hi1 CI1UiaJI -· II8p8.IL8l01WI8 TB8p,ILOT8Jil>H1I8 MaTpiiUH C 08.MO-

. cKm-mponanneM 6es 8JI8I<Tpomroro J1ytia. <?ymn~IJ:OHa.ii:&Ho Tm~:re MG.'i'pm~ 

srnJI.HIOTCH 6esBmtyyMnLIMI: aHaJroraMn rrepe,rcruoE\HX TB-Tpyoort H B 6y.ny-

11\8M ,I.l;OJI1\HLI 0YJ~Y'l' HX 3C.M8IlliTl>. fadap:U'l'LI MaTpHU ( H8Cl\OJI:OICO ;n;eC.IT'rit: 

IVIl\12) CYII.\8CTBCHHO fv'J8HbJJIE· raCiapiiTOB Bru~yyr.mux: npnc5opOB, K TOMY ;:\C 

,II)ISI IIX pa60Thi HO Tp80;)"8TCH IIJ.iiiCill\liX 8JI8RTpOM8.I'IHI'l'HbL'{ l\8TYI1l8R H 

al-I8.JIOrOBIJX CIICTOM OTI\J[OH8HHH. CB8'I'OB8H "'YBCTBWr.ljiLHOCTl> cpaB!m~ 

C -qyBC'l'BHT8JIJ:.>HOCTbiD l1q)8,TLaiOU\HX 'l'pyOOI< H OIIp8,I1,8JIH8TCJI IIpeJ:\,Ue DC'Ci: 

cnoiicTnaMn Hcxo;n;uoro r!a'repMaJia ( l~~per:mn.a) • 



9. 

bOJIJ..JlJ!Hl\1 npeMMYU\OCTBOr.1 J1Tf.1 .F.IEJiillO'rC.H B03MOJ:mOCTb paOOTU B 

CHJibHhlX MarmiTHHX IIOJI.HX, a 'raiOi{8 BblCOl\aJI CTaOIVILHOCTL, O'l'CYTCTDEC 

,IU1CTOpCHi1 H HCJII1H8HHOCTG:ti paCTpa, 1ITO CYII(8CTBCHHO ynpOU\Cl8T 

H:aJiu6ponoqrme nporLe)~ypH. 

Bb!lll8 OTM8'la.JIOCL, 'ITO OCHOBHLM IIe,nOCTaTI\OM .TI:OCTYTIHLLX B Hac

Tom.nee BpeM.H npu6opoB ITri.1 rmrt B CCCP, TaK n 3a pyc5mKoM, m3JIJieTc.H 

HX H8,IJ.OCTaTOLIHaR paspelilaiOJUaJI CIJOC OOHOCTb, I\OTOpa.H OTipe;n;eJJJI8TC.H 

tmCJIOM 3JI8M8HTOB Ii1 pa3Mepm.1 CBGTC'IYJ3CTBHT8JibHOlf 06JiaCTH Ma'l'PIIIJ;H. 

,UpyrMM He.rr.ocTaTKOM IITIJ RBJIHG'l'CH I>hiCO:KHH ypoBeH:o lllYMOB H nx doJn,

maSI T8MII8paTypHa.fi 3aBHC¥U.IOCT:O, 'l'l'O Tpe6yeT OXJI8Y.~.IT.8I-lli.H MaTpim;u .ILO 

.:..10°C (u 00JI88) ,TI)IR IJ0.7IY'-I8HH.H np:veiJJJI8til,LX pa60'!UX xapai~T8pUCTIIE. 
CJre,nyeT T8RiK8 OTM8THTL, 'ITO Bp8MH COXpaH8HI1.fi l1306pa;·~8IULH B MaT

pJI~e orpamrcreHo, 'ITo rvJO:imT noTpecionaTb npnr· .. 1eHeHaH 6blcTpotr perncT

pHpyromeH 8.7IeKTpOffiiK11. 

Ilor{a 'ITO, rro MHeHHIO paspa6m''IHKOB Itai\ BaKY'JMHb!X rrp~r6opon, 

TaR II IITf:1 ( li KaT{ IIOK831IBaiOT HCCJie,TLOBaHH.fi, DpOBC.TI:GHHHG 38 py6GJ:\0I.'l 

/B '14/, a Tamite B JIBTA c MaTpHueH IOOx100 sJreMeHTOB 115/)' paspn-

6oTita H ·BHTIYCR BHCOIWI\a'!GCTB8HHOH T8.liCDII3HOHHOt arrnapa:rypu Ha 

IITM Ha'IHGTCR sa npe.rr.eJrm.m 6JIIDi~aiiJaero IIRTIDieTHR no Mope noBLillle~II~ 

me paspemaJOu{efi cnocooaocTH u YJfljliiDemm I\a'leCTBa nso6pruxcr-rnH 1161. 
TaKHM oopa30M' B p83YJib'NlTe rrpoBe;n:eHIIbiX I1CCJI8.UOBatmtl .TI)I.F.I 

6eccim:JILMOBOII CliCT8l\11l C'bGMa HHtl)Opi.1aiJ;Hll CO CTpY.J~10pHOH I-W.M8p1l YC'l'8.

HOBKII PiiCl{ OH.n:TI BH6paHbl T8JI8BH3HOHHI:JC TpyOIDI Xa.JIHUKOH B CO'-!J18HC

I-illi1 C 8JI8I\TpOCTaTifti8CKHMJI 80IIaMlii. 

flMGHHO 3TH Tpyc5mi HCIIOJI:03J'10 i'CH B T8JI8Bii3IIOHHOU CIIC'l'Civ18 

KOHTPOllii (TCK), cTpm,1epHoli KaMepl cnci\TpoueTpa P11CI{ 117 I. 3Ta 

C:HCT8Ma YJ7..8 B T81l8IDIO ro,na JCTIOl!LIO IICTIOJ1LSYGTCJ1 B 8I-\CI1CpJ!.J;10HTaX 

Ha cepnyxoBCICOM yc:itopHTeJre. Bapii3.HT Tpy6rm XaJIHHKOH c BOJIOICOHHoi~ 

OllTI'II\Oll Ha BXO.UC OhiJI paspaooTaH B IJpOrv11llllJIOHHOCT1f IIO JiiHEUHaTHBe 

JlBTA OHfiH. B srroil co:m.10CTHof1 pa6oTe paspaOOT'llnm Tpy6m-r Y'IJIII 

Cll8~k11l1I'l8CRH8 TpeOOBaHH.H 08CQJaJI:OMOBHX CHCTGM .ll:JI.fi CTpnMepHLIX Raf,!G 

H B ).J.a.JI:OHe}hJeM paspaOOTaiOT BapnaHT •rpyOKH C rrpe)~8JlbHlifMH .UJifl 

.I(aiiHOI'O THII3 MHUIGHH 'tfljBCTBI1T8JILHOCTI1IO H pa3pCillf:ll0ll\8fl CITOCOC)HOCTT)l~l 

sa C1l8T yxy:n;llleiD1J1 .n.pyr:rrx ee rrapOMGTpOB (1\ai\ 'IHCTO T8JI8BH3liOHI·IOrO 

npn6opa) , He cynwc•rnoHHHX )J;rrr Hcrmrx rrp:nMenean:tL 

TpyOI\a XaJIHIII\OH npouma Bcec Topourme nciJblTaHn.H Ha ynoM:a
HaBllleilca BbUliG TEIJI8I31I3HOHHOtl YCTC. HOI3ICC, Ha 1-MeTpOBOll MO}~G,~I 



IO. 

CTpHM8pHOii I\aMepu, a Ta.K.;;~e B COC~'8J38 T8JI8BH3HOHHO.t1 CUC'l'8MLI 

KOHTpo.IDI Ha PHCI\e. Ha pnc. I rroKt:tsaHH .nne !f10Torpa~m:n o;n;noro u 

Toro .r:.e co6HTMJI c I-r.1eTpoBoi1 ItaME!pH, JIOJiyqeHHHe: a) nyT8M rrpa

Moro rJIOTorpa:Imponmm:a Ha BHCOIWLI~13CTBHTeJibHJIO mreHI\.f OK:vv 0 
tJ p -7 'I8p83 .UBYXK8CI\8,1LHbUI 80ll ll 6) C :.:mpana T8JI8BH3llOHIIOro MO

HI1TOpa (XaJIHIII\OH B C01.IJI8H8HJUI c o.nHoKaCKa.ILHW<l 30I1oM). Hs upnnc;n;ei 

HhiX ~')()TOrpaQ"mti BH,TI;HO, 'ITO Tp8KH COBGplil8IIHO E.U8HTH'IHbl, XOTJI Ha 

cmrMRe c TB-r,IOH:HTopa -qacT:o cTpm,wpoB noTepHHa npn neperrMCl1 HH

ciX)pMar~mr c XanHrrKona B 6.n:oi< sanormHaHHH TB-Mso6pru;tennfii Ha ·rpy6Ke 

AATOKOH I1 ,TI;a.JI88 Ha MOHllTOp, a TaJOit8 np:rr clJOTOrpa<ImpOB8HUll C 8Kpmr~

Ha O'IC H:O KOHTpaCTHYJO 6yrvmry (llo,"'Iaporr,n;, TMTI 5I) • )lpyroi:i npYIMC p 

C06HTHH, saper:rrcTpHpOB8HHOrO T8JIHBH3:VIOFU-IO:li CJi1CT8MOM KOHTpOJIH B 

C'l'PHM8pHotl Ka.Mepe ycTaHOBKU PH(;.K np:a TIOMOU\H TpyOIDI XMHI1KOH, 

noKasa.H Ha pnc. 2. 

lli. On:acami8 68 cm:IJibMOBOi:t ( T8JI8BW3M:OHHOi1) CHCT8MH C'18Ma 
y ~, P.lir:;,· MHlpOpLJai.pn CO CTO::iM8pHOE K8Iv78 )bJ :YCT8EOBKH . "'~• 

3. I. 06ll\I:f8 CB8.IIGHIUI o6 yc'ra mmw P1IC1{ 

0CHOBOli CII8KTpO~;l8Tpa PHCI{ / 34/. HDMI8TCH CTpEMepHa.A: l\8M8pa C 

pa60't.ll1M 00'18L10M 4, 6xi, 0x0, 8 M
3

, JOl•i8Il\8HH8JI B MarHYITH08 IIO,'I8 Ha

IIp.ffitz8HHOCT:010 I5 R3. Ha BHCOT8 OK:)JIO 4,5 M Ha.n; R2Mepoil, T.e. B 

npe;n;rroJiaraervlOM M8CT8 pasMei.U8HJ1H arrnapa.Typu c58cqru.rwMoBoro c'1eMa 

(nepe,UaJODU'IX Tpy6oK) paCC8HHH08 no,Jie COCTaBJIHeT rv IOO 8. 

,UMI 00p830B8HHH CTpm~1epoB Ha 3JI8l\TpO,TI,H K8M8phr llO)~aeTCJI 6rmo 

JIJIPH1Ii1 BblCOROBOJ1:0THH£i HMTIYJThC c aMn.n:nTy,rr,ofi +350-/100 EB IT ;x.~m:TeJII) 

HOCTJJIO I0+30 HC. Pa6o"timv7 rasoM RaMepH CJIYJ1~11T JVe.- H ~ cMec:o c )T.C 

6aBKoii ~ F 6• 
B paOO'i8M 06'18M8 J\8M8pbi Ha paCCTOJIHHH OICOJIO 0, 5 M OT TIGp8,TI.

H8ll CT8HI\II YCT8HOB.1I8Ha j:~H,TI.KOBO,TI;C pO,TI;HaJI MHill8Hb .TI.JIIIHOII 25 CM H 

,TI;UaMeTpOM 5 CM. liHT8pecyiOlltH8 nac D38liT.W;LL8LCTBliJI IIpOI1CXO.IT,.8T B f·.UI

ll18HM, TipH'18M H3-38 !v13JIOrO Bp81\'i8EU Il8MJITH CTpnMepHOii 1\af'.'lGphi 

( ~I MKC) B pa601I8M 06'18!•18 0Y.TI.Y'T Ha6JIIO.U8TbCJ-: TOJ1b1W Tp8IC1l rrpnHar 

JI8~·1cam;ae JH1HHOMY (BHc5paHHOrv1Y) coClHTmo ( npai\TII'tle cr-m OTCY'I'CTB;)TIO'J' 

cpoHOBbi8 CJI8,IJ;H). Xap3T\T8pHbl!,JH HB..l~.ffiOTCH Tp8IU1, H.IT.YUI;It8 TIO.IJ. r,ra.nm,m 

yrJiaMH OTHOCHT8JibHO 118 pB1I'tiHOrO IfyLil\a. B pnttOHG r.mlllefl11, O,If~Dl{O, 

MOI'YT HaCSJno;n:a•r:oc_q Tp8K11, n,rr,;)TUlJ-18 no;rr, 60.1J:bllli1N!H YJ'JH1Iv1H lC D;)T'my. 

Cl18l\T p F1'ICK pDOO'l' aeT Ha I\8HaJI8 43 IIpOTOHIIOro CHI!XpO'l'pOHCl 

HwB3 ( CepnyxoB). PmarM paOO'l'LI yr~KOpH'l'OJIH - r~mom-qecimii. IIy<IoK "':l~ 

ROp8HHbi.X '-H1CTH.IJ; ll0)~80'l'C.H I·:.3. crrp lMGpHyiO 1\ClMepy B 'l'81.18!UW 0, 5+2 C. 
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II. 

rrocne qero HacTyrraeT naysa .~ 7 c. THITH~ ceaHc rrpn Ha6ope cTa
THCTHRH 200-300 qac. 

3.2. Tpe60Ba.HID1 K TeJieBH3HOHHOH· CliCTeMe 

I. To"tffiocT:o H3Mepemm :Koop~HaTII TpeKa B o61>8Me cTpiDJiepHoii 
Ka.Niepu - 0, 5 MM. 

2. PaspeillaiDmaH CllOCOOHOCTL B 061J8Me CTpHMepHOH KaMepu - 5 MM. 
3. MaxcHMa.JI:oHoe KoJrnqecTBO TpeKOB B o,n;HoM co6uTo - I5. 
4. Cpe,n;Hee qncno TpeKOB B COdhiTIDI - 8'. 
5. Cpe,n;HRH nJIOTHOCT:O cTpHMepoB·Ha TpeKe -He 6oJiee 6-7/cM. 
6. EHcTpo,n;eiicTBHe- 5 co6uTHH sa RMTIYJI:Oc ycKopHTeJIR (I,B c). 
7. ~CTBHTeJI:OHOCT:O ,n;o~a 6I:lr:O ~OCTaTO~OH ~ perRCTp~ 

CTpHMepOB ~HOH 5+7 MM; perHCTpau~ ITOJIHOrO ~CJia CTpHMepoB Ha 
TpeKe B CHCTeMe 6e3 H3MepeHHR HOHR3auHH He Tpe6yeTCR. 

3.3. 0CHOBHI:le XapaKTepHCTHKH ~reJieBH3HOHHOH CHCTeMhi 

C TOlJKH 3peHIDI pernCTpa:umi H lr3MepeHIDI KOOp~aT TpeKOB B 
cTpmvtepHOH Ka.Mepe K "tlllCJzy OCHOBHhiX Xapa.KTepHCTHK TC (rrpH o6ecrre
qe:HJm He06XO,IJ;HMOH CBeTOBOH qyBCTBH~'eJI:OHOCTH) OTHOCHTCH: 

a) TO~OCT:O H3MepeHRH; 
6) paspemaromaH cnoco6HocT:o; 
B) 6I:lCTpO,IJ;8HCTBHe. 

Heo6XO,IJ;illv10 OTMeTKTL, qTQ BI:l60I K~oro H3 rrapaMeTpOB He MOXeT 
6I:lT:O ocymeCTBJieH BHe CBff3H 0 BLI60p0M ,n;pyrHX napaMeTpoB. 

To~OCT:O H3MepeHHH KOOp,n;HHaT TpeKa orrpe,n;eJIReTCH OTKJIOHeHHeM 
I.J;eHTJ>OB CTpHMepOB OT CJie,n;a "tlaCTHnbl,,Il;l1CTOpCl!eH H KOHellllbiM paspeme
HHeM OITTK"tleCKOH CHCTeMH H TO"tiHOCTLID perHCTpaD;HH, o6ecrre~aeMOH 
co6CTBeHHO TeJieBH3HOHHOH CHCTeMOH : 

'/ l .2 cz. 
tE_ : v l j'-ltp . ..f <£ jll t.r. -f C TC.. 

BeJmtmHa ETC onpe,lteMeTCH, B oeHOBHOM, CJie,IJ;YIOIItiDm @a.ltTopaMR: 

- norpeiiiHOCT.IJO B onpe,n;eJieHHH cepe,n;mm BH;n;eom.myJI:oca OT ns~p

p~eHHH CTpHMepa; 
- norpeiilHOCT.blO OT npeo6pa30BaiD:.fi BpeMeHHoro HHTepBaJ.Ia B UR~ 

pOBOH KO,IJ;j 
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- He~eHHoCThiD pasBepTKH n ~cTopcnen pacTpa rrepe~aro~eH 
Tpy6:rm n sana. 

PaccMoTpRM aTn ~aKTopu 6o~ee no~po6Ho. 

Cepe,n;IDia B~eoMMTIY~hca orrpe,IJ,e.JIJ.reTcJI ~ MeTo~oM .n;H@lepeHD;H
poBaHHH C B~e~eHReM MOMeHTa rrepexo~a IIpGH3BO~OH qepe3 HO~h, 
~ rryTeM ~e~eHRJI qacToTu oTc'leTBHX MMTIY~hCOB rrorr~aM sa BpeMJI 
~Te~hHOCTR B~eocnrHana. 06a cnoco6a ~am rrpn6~3RTe~hHO o,n:HHa
ROBYID TO~OCTh npi o6pi60TKe CROppeRTHpOBaHHHX ITO ~OpMe B~eocnr
HanOB. B pa6oTax 1 •13 rroKasaHo, 'lTO rrpn ~Te~hHOCTH B~eocnr-. -
HanOB 300+350 HC MeTO~ .n;H~qepeHUa~OBaHHJI ~aeT OillH6Ry B orrpe~e-
~eHRH cepe.n;HHH MMITY~hca oRo~o IO .~c. 8To osHaqaeT, 'lTO rrpn ~e 
CRaH-~ B cTpiDJiepHoH RaMepe PMGK IOOO MM n BpeMeHR cRa.:HHpoBa
HRJI CTpOKH 204,8 MKC (eM. CTp.14) OillH6Ra COC~aBHT ORO~O 0,05 MM. 

IlorpeiiiHOCTh OT npeo6pa30Ba.Im:I BpeMeHHOrO HHTepBana B I.WqJpO
BOH RO~ 3aBHCHT OT R~'leCTBa OTC1i8TOB, IIPKXO~CJI Ha O~HY CRaH
JIIDOOO. Y'mThiBM, 'lTO orrepa.nrur rrpeo6paso:s~ He ~o~JKHa c~ecTBeH
HO BrrKHTh Ha TOqHQCTh R RCXO~ H3 Tpe60BaHHH R 6UcTpo~eHCTBHro 
CHCTeMbi ( CM. HIDKe), 't!HCJIO OTC'leTOJ3 BU6epeM paBHHM 8192 (13 ,IU30H'l
HUX pasp~oB). Tor~a norpemHOCTh npeo6pasoBaHMJI 6y~eT HMeTh Be
Jm'mHY A/ 0,12 MM B IJJIOCROCTH CTpiDtepHOH RaMepu. 

0J.Im:6Ra B R3MepeHHH OT HemmeitHOCTlii pasBepTKH H ,IUiCTOpCRH 
Tpy6RH n 30IIa onpe~eMeTcJI ~6poBo'IHbiMH npo:u;e;zypar..m. Ilpn Ha.n;Jie- · 
iKa.!UeM BU6ope CTeneHR amipORCHMHPYIO~ero IIOJmHOMa H CliiCTeMbl penepoB 
Ha cRaHRpyel.VlhiX yqacTRax cTpiDJiepHo~ KaMepu aTa omn6Ka ,nJIJI Hamero 
cnyqaJI He npeBumaeT O,I MM. 

T8.REM o6pasoM, cpe~eRBa.n;paTE~aJI omn6Ra H3MepeHH.fi Roop,IJ;HHaT 
TpeKa npH Te~eBH3liiOHHOM C~eMe ~aHH~ COCTaBMeT npn6~3HTe~hHO 
0,17 MM B ropH30HTanDHOH nnOCROCTH CTp.KMepHOH KaMepu. 

0TKJIOHeHHe I.J;eHTpOB CTpimepoB :::>T CJie~a t.IUi~ CBJI3aHO C ,n;n~y-
3ReH 3~eRTPOHOB Ha CJie~e BO BpeMR 3a.z:r;~ BUCOROBO~hTHOro RM
rry~hca Iii cocTa.:B.JmeT no ~a.HHllM pa6o·ru 81 oR~o 0, 3 MM. 

IlorpeiDHOCTlii, BHOCliiMI:le OIITH'lec:~ 3BeHOM Te~eBH3liiOHHOH CliiCTe
MI:l y-q:HTI:lBaiOTCJI TaR JKe, Ra.K lii ,1J,JIJI ({loToperncTpaTopOB rrplil WrulhMOBOH 
MeTo~e pernCTpauKH, IIPH 3TOM C~ICT He rrpeBuruaeT 0,3 MM /I9/. 
8To osHa'laeT, 'ITO cy-MMapHaJI cpe,nHeJtBa,n;pa.TH'IHaJI OIIIlii6KB. J? orrpe~eJie

HHH ROOp~aTI:l TpeRa C yqeTOM BCeX nepe~CJieHHHX BUWe ~aRTOPOj 
COCTaBliiT ,v 0,46 MM. 

. " 
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llpHBe~eHHOe 3Ha'tieHHe OIDH6RH cor~acyeTCH C Be~Oll OIDH6KH 
H3Mep8HHH KOOp~HaT TpeKOB B 6ecq~bMOBOM Te~eBH3HOHHOM CHCT8Me 
Ha OMera-crreKTpoMeTpe B UEPHe, a T~e c pesy~bTaTaMH nc~e~o
BaHHM, rrpoBe~eHHhiX B JIBTA. 

PasperneHHe ~Byx TpeKOB B rrpOCTpaHCTBe CTpRMepHOM KaMep~ ITO
M:MMO paspernaror.qeii CITOC06HOCTH 06~eKTHBa JIIDJlliTHpyeTCH B OCHOBHOM 

paspernaromen crroco6HOCTbiD rrepe~aromen Tpy6KH, T.e. ~aMeTpoM cKaHH
pyromero JIY'tia, TIJIOI.qa,II;biD MIDneHH Tpy6KH ll ~HOM CKaH-:-.7IIDII1H B CTpH
MepHOM KaMepe. ~ XaxHllKoHa B ~e~Tp~bHOM 'tiaCTH MHill8Hll 8~8KTHB-. ' ~ 

~n ~aMeTp cKaHHpyromero JIY'tia RMe3T Be~<oozy 25 MKM, a ,nJIIDia 
. . 

CTPOKH CKaHHPOBaHHH 10 MM. 8TO 031a'tia8T, 'tiTO ,UJIH CTpRMepHOM KaMe-
PH PMCK ( e =· 1000 MM) :M1I 6y~eM RM·~TJ:, paspernaromyro . crroco6HOCTb 

OKO~O 2,5 MM B ~eHTp~:bHOM 'tiaCTH ~KaHHpyeMorO o6~8Ma. 

CymecTBeHHoe BJIIDIIrn:e Ha pasp3rnaromyro crroco6HOCT:b OKa31IBaeT 

woKycnpoBKa a~eKTpoHHoro JIY'tia B T)Y6Ke. ITpoBe~eHH1Ie HaMH nc~e~o
BaHHH llOKa3aJm, 'tiTO _ IIJlli OllTIDJI~:bHOM WOI\Y CHpOBKe B ~eHTpe Mm.II8HH 
cJ!oeycH:pOBKa Ha ee KPa.RX B ~Ba pasa x:yJKe • .1J.JI.F.r YJIY'tiiD8HHH Ka'tieCTBa ' 
woKycHpOBKH rrpe~rro~araeTCH ncrro~b:30BaTb ~Ha.MH'tiecKyro !J)oxyc:apoBKY 
(nsMeHeHRe Toxa B woeycHpyromen Ka~~ynnce B 3aBHciDAOCTH oT yr~a 
OT~oHeHHH ~a) c TeM, 'tiTo6~, y~rTHBaH paspernaromyro crroco6HocT:r:, 
06~eKTHBa, ITOJIY'IHT:b pa3pemeirue OKO~O 5 MM B rrpocTpaHCTBe CTpHMep
HOM KaMepu. 

B~cTpo~eMCTBHe Te~eBH3HOHHOH CHCTeMbl 3aBHCHT OT rrapaMeTpOB 
CKaHHpOBaHHH H306p~eHHH, crroco6a C~iT1IBaHHH B~80HHWOJ)MaUKH B 

rrepe~arommc Tpy6Ka.X, o6'beMa HHWOPMWJ;Im, a T~e oT cxopocTH rrepe~a
'tiH ~a.HHhiX ITO KaH~ CBH3H B 81JJI. 

lfu~O CTpOK CKaHHpOBaHHH ]K8~aTe~:bHO RM8T:b KaK MO]KHO 6M:ome, 
'tiT06bi ITO.J.rY'1HT:b MaKC:HMa.JI:bizylO paspenraromyro CllOC06HOCTb, KOTOpyro o6ec
rre'tiHBaeT rrepe~aromaH Tpy6Ka (,UJIH Xf~KOHa OHa COCT~eT 500 Te~e
BH3HOHHHX ~ Ha pacTp C 40% MO~y~eM B~eOCHrH~a). 

llo8TOMY, XOTH )J;JISI ll3MepeHHH I'eOMeTpH'tie CKHX rrapa.MeTpoB TpeROB 
,D;OCTaTO'tiHO pemcTpHpoBaT:b KOOp,n;mic.Tbi C 256 CTpOK, Heo6xo,n;m~o 3a
~OiKHTb B03MO]KHOCT:b CKa.liHpOBaHRH 'tiE CJIOM CTpoK paB~ 512 (H ,D;aJKe 
!024) C TeM, 'tiT06bi B M8TOAH'ti8CKHX HCCJie,D;OBaHHHX ITO H3MepeHEID HO
HH3auHH ITPH 6e~bMOBOM C'beMe ~aHHHX IT~OCTbiD HCITO~:b30BaT:b B03-
MOm!OCTH COBpeMemmx nepe,n;aiQIUID( T:_t:y60K (B03MO]KHO, 'tiTO B paHOl¥ 
MHIII8Im CKa.ImpoBrume 6y,n;eT npoH3BO,D;HT:bCH ~ C 5!2 CTp0KaMH, :wm: 
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c 256 B ~Byx opToroHannHHX Harrpaa~eHMHX). 

CRa.HHPOBa.Im8 06'DeMa CTpiiMepH,JH Im.Mepu rrpOII3BO.n;RTCJI B Haripa.B

Jiemm:, neprreH,IUtiKyJI.ffpHOM rrepBWIHOMJ IIY'IKY; ,IVmHa CRaH-.mnnm: -

IOOO MM. TaR RaR IIJIOJ.ItMn pacTpa T)Y6IDI pa.BHa IOxi3 MM
2

, TO npn 

MaClliTa6e YM8H:blll8HIDI 100 O~Ha T8~T8BH3IIOHHM Tpy6Ra OXBaTUBaeT 

IOOOxi300 MM2 IIJIOJ.It~ CTpHMepHOH J~epu. oTO 03Ha~aeT, ~TO ~ 
o~Hoi1: npoeK.!Ulli cTpmvtepHoi1: RaMepH PMCKa ( L = 4600 MM) Heo6xo.nnMo 

YCTaHOBHTb C y~eTOM nepeRpUTlm H306pruK8lmR ~8Tblpe T8JI8BH3HOHHhiX 

RaM8p1I; CJI8~0BaT8JibHO, MSI ~Byx IT])08RIJ;HH, o6pa3YJOIIWX CTepeo-Ra.n;p, 

ITOTpe6yeTCJI BOC8MD TB-RaMep. 

D1ICTpo~eHCTBH8 CHCT8MH_ITpRMO 3a.BHCHT OT BpeMeHH CRaimpOBa

HR.H CTpmrn: II. ,IVmT8JibHOCTli o6pa.THOI'O XO~a JIY'tl.a B Tpy6Re. )Jjm llO

B1IllieHHJI.TO~OCTH li3M8p8HRff H pa3pElliaiDJ.It8H CllOC06HOCTli BblrO~HO pa-

6oTaTb C IT0~8HHOR CROpoCTbiD pasiepTKH li MaJibiM TOROM cqnT1IBaiD

J.It8rO xy~a. ITpii aTOM cymecTBeHHo yJjylffilaroTcJI YCJIOBIIJI (iloRycnpoBKR 

JfY~a, a T810Ke WIDinTPa:umi :a Roppero.um Bn.n:eocnrHaJia. C aToii TO'£!RH 

3~HRff OITTHMaJibHOe BpeMH pasBepTKE CTPOKn COCTaBJIJI8T 100+300 MRC 
/20,21/ 

• 
C ~pyrOH CTOpOim, ;IJ.Jm. OTC'tl.eTHWC CHCT8M TIOCJI8~0BaT8JibHOrO Tli

na C O~HHM C~eT'tl.liROM npR liCITOJibSOBaHKII liHT8rpaJibHHX CX8M illOTRH

TT] HOMHHaJibHaJI ll.aCTOTa OTC~8THHX ~JibCOB COCTaBJIJieT 40 MTtt. 
oTO 03HaqaeT, ~TO npn liSMepeHHII ROJp~aTbi C TO'tl.HOCTbiD, COOTB8T

CTBYI0Ilt8H 13 ~BOH'llibiM pa.Sp.ff,IJ;aM (819.2. OTC'tl.8Ta Ha CTpo:ey), BpeMR 

CKa.ImpOBa.HIDi O~HOH CTpoKII ,I(OJDKHO 6JiTb He M8Hee 0,025 MRC • 8192 = 
= 204j3 MKC. ECJIII HeT ,I(OTIOJII:m:T8JibHLt{ YCJIOBHH, TO BpeMF.r o6paTHOrO 

XO,I(a JIYqa B Tpy6Re 06HWO BU6IIpa8TI).ff paBHbiM 25% OT BpeMe:tm pas

BepTRH CTpoim, T.e. B Hall18M CJIYqae t O.X. = 51,2 MRC. Tor.n;a 

ITOJIH08 BpeWI Ra,IU)a Tip:H 256 CTpoKa.X CO CTa.BJIR8T ( 204, Bt-!?I, 2) X 

X 256 = 65,5 MC. 

MaRCIDJI8JibH08 61ICTpO,I1;8HCTBli8 TE!JI8BHSHOHHOH CHCT8MU ,I(OCTHra-

8TCJI rrp.H napa7IJieJimoii pa6oTe Bcex B TB-Ka.Mep. C yqeToM speMeiDI 

cTIIpa.HIDI ocTaToworo IIso6paJKemm (6 o Me) 

BpeMf! perncTpa.I.U~m o.n;Horo co6HTID1 (MepTBoe BpeMa TC) pa.:sHo 

·"' I30 Me. oTo osHall.aeT, qTo TC rro::BoJI.R:eT perncTpnpoBaT:r, 8 co-

6uTd/ c wm I4 co611Tmi sa mvmyJI:r,c ycxop:aTeJI.R: (I, 8 c) • 

llp:a rrapa.7IJieJI:hHOii pa6oTe TB-xrurep sa BpeMR cKa.ImpoBa.HIDI O.n;HOR 

CTpoKR MaRCRMaJI:hH08 KOJIH'tl.8 CTBO pel'E CTp:apyeMIDC KOOp,nmiaT ( 15 T·

KOB + HOMep CTpoKR) COCTaBJI.ff8T 8xi6 = 128. KaR 6y.n;eT ITOKaSaHO 
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~e KOOp~aTH TpeKOB nepe~~CF.: B 8BM BO BpeMH o6paTHOrO XO~a 
~yqa H BO BpeMR CKaHH.POBaHHH ~e~yromeM CT.POKH. 0TCID~a BHTeKaiDT 
Tpe60BaHHR K BpeMeHH ~a TiaMRT~ 8BM H K 6HcTpo~eHCTBHID KaH~a 
CMSH: BpeMfi nepe~a't!H O~HOH KOOp,TIHHaTII ( 2 6aMTa) B 8B!VJ ~O.l.OKHO 

6HTb He 6o~ee 256/128 = 2 MKC. 
Ha 8Tane COS~aHHR Te~eBHSHOHHOH CHCTeMR H B rrpouecce onpo-

60BaHHR 6e~RnbMOBOM MeTO~ n~eino~araeTCR HCnO~bSOBaTb 4-R 
ce~eKTO.PilliM KaHM 8BM EC.:.1040 I 2 , K KOTO.POMY B HacTo~ee Bpe:wr 
no~ro~eHa YCTaHOBKa FliCK. TeXHH~ecKafl CKO.POCTb BBO~a no 3TOMY 
KaHMY 330 K6aMT/c, a eMH yqecTI> npHHRTbiH II.Piffil.J,HTI o6MeHa, TO 
BpeMH npHeMa O~Horo 16-pasp~oro CnOBa B EC-1040 COCTaBHT OKO~O 
10 MKC, ~To ·B 5 pas 6o~Iillle Tpe6ye:VIoro. 8To npno~T K Heo6xo~
MOCTH no~e~oBaTe~bHOrO C'IHTbiBaHn~ MH~O.PMauMH CO BCeX TB-KaMep 
M K COOTBeTCTBYJOIUeMY CHIDiteHMID CKOpOCTH perncTpa.u;mi C061ITMH (~o 
Tpex sa ilMny~I>c ycxopnTe~R). XoTR TaKOM BapHaHT TC H ~eTCH 
pa6oTocnoco6HIDJI, TeM He MeHee OH ::-re RBJ.UieTCR onTMMMl>HhiM, TaR KaK 
C O~OM CTO.POH:or, He BHnO~TCR S<;uJ;aHH:ore Tpe60Ba.HIDI no 6hiCTpO
~eMCTBHID, a C ~pyroii CTO.POHH npM JIO~e~OBaTe~bHOH pa6oTe TB-KaMep 
nepe~a.romMe Tpy6KH HaxOMTCR B HeO;UIHaKOBbiX Y~OBJiUIX, ~TO, Hec
MOTPfl Ha cnoco6HOCT:b ~OHa B ~:e~eHHe ~Te~bHOrO BpeMeHM xpa
HHT:b MS06paJKeHHe, MOJXeT npMBeCTM 1~ CHIDKeHmO TO'IHOCTH H paspemaro
Il{eH cnoco6HocTH. 

IlYTeM He~OJKHbiX nepe~e~OK B annapaType CBHSH,aH~OrH'llihiX 
TeM, KOTOpbie BlinO~HeHH Ha 1-M ce~E!KTO.PHOM KaHMe MOJKHO HCKJIIO'IHT:D 
~e ~HOH ~ CMSH H ~ra KAMAK Ha CKO.POCT:b nepe~aqn 
H no~HOCTbiD pea.miSOBaTb 6HCT.PO~eMC:TBHe KaRMa (330 K6aHT/c rum 
6 MKC Ha KOOp.n;miaTy) • B 8TOM CJIYqae MOJKHO CllliTLIBaT:b HH~O.PMaUHID C 
TB-Ka.Mep B napa7IJie~bHO-ITO~e~OBaTE~bHOM peJIWMe 2x4 (napaJIJie~:bHO 
pa6oTaiDT ~e Ka.Mep:or) H y-MeHIJIIMT:b MepTBOe Bper.'UI CHCTeM1l ~0 32) MC. 
O~Haxo, KaK 6y~eT rroxasaHo HIDKe, '1 aKOH nyTb He .fi13JIJieTCR pa.mr
K~bHhiM pemeHHeM rrpodneMH 6biCT.PO~€HCTBHR. 8Ta npo~eMa MOJXeT 6biTb 
pemeHa ~ rryTeM MOHOITO~bHOrO HCITC~:bSOBaHRff 1-ro ce~eKTO.PHOrO 
KaHaJia EC-1040, pa6oTaromero· co cKopocTbiD 1,25 M6aMT/c, rum nyTeM 
B~roqeHHfl B COCTaB Te~eBHSHOHHOH CHCTeMH ManOR 8BM (HarrpHMep, 
CM- 4 ) CO CK~STDID BBO~a ~a.HHIDC 2 M6aii;T/ C (E:S BHeiiiimX YCT.POHCTB 
He06XO~~~DHTeAH Ha MarHHTHOH ~eHTe H CT~a.:pTHHe ycT~H
CTBa BBO~a-BliBO~a) • KpoMe HaKOILJieHWI ~aHHllX, Ha Ma.nyiO 8BM 6y~yrr 

Bos~oJXeHH ~YHKUKH ynpaBneHRa R KOHrpo~ TC. 
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llpn Bbi6pa.HHh1X rraparJ.teTpax CKffi llpOBa.HID-I Ma.KC11MM:OHO B03MOJKIIbiM 

00'18M .IJ;aHHhlX Ha O.IJ;HO C00biTM8 paBeJ: 256 CTpOK X 8 Karvrep X 15 Tp8KO:E 

x 2 6a:fil:Ta = 61 K6a.HT. K aToivJy Heocixo.n;HMo .n;o6aBHT:O 4K 6a:fil:T .n;Jlfi 

3a.miCH HHcJ)OpMa.r.zym 0 HOMepe CTpOKH H ·HOMepe TB-Ka.M8pbl. Y'tffiTllBa.H 

cpe.n;Hee OJIG1)J;a8M08 'tffiCJIO Tp8KOB B C:06HTHH (8) H cpe.n;HIOIO IIJIOT-
HOCT:O CTpHMepoB Ha Tp8K8 (0,7) /2~1/, peM:OHHM 00'18M ;IJ;aHHh1X COC

TaBHT (61Kx0,5x0,7)+4K = 25K 6a:fiiT/co6HTHe. CJie;n;oBaTeJI:oHo, rrpn 

3a;IJ;aHHOM 6biCTpo.n;e:fiicTBHH 5' co6./H1U~JI:OC Tpe6yeMbiH 06'18M 6ycJ)epHOH 

IIaM.HTM .n;JIJI HaKOIIJI8HHJI .IJ;aHHh1X COCTcLBJI.fi8T (25Kx5)+3K (rrporpaMMa 

rrpHeMa .n;aHHbiX) = 128K 6a:fil:T. 

3.4. OrmcaHHe 6JioK-cxeMbl TeJieBH3HOHHo:fii cncTeMhi 

Ha pnc. 3 IIOKa3a.Ha 6JIOK-CX8Ma 6eccJ)HJI:OMOBOH (T8JI8BH3HOHHOH) 

CMCT8Mbi C'18Ma .IJ;a.HHHX CO CTpHMepHoii Killi''I8pH YCTaHOBKH HiCK. CXeMa 

cooTBeTcTByeT BapHaHTY TeJieBnsnoHnofi cnc.TeMhi c ncrroJI:osoBaHHeM 

.n;.JI.H HaKOIIJieHHJI .n;aHHHX 8BM EC-I040 ( rroCJie.n;oBaTeJI:oHaJI pa6oTa TB-Ka

Mep; rrepe.n;a't!a .n;aHHbiX 't!epes 4-fi ceJreKTOpHI:i[:fii KaHan:) 11: BKJIIO't!aeT 

B ce6JI CJie.n;y~e OCHOBHI:i[8 Y3JIH: 

I. BoceMb TB-Ka.Mep. 

2. KOMMYTaTop mmeocnrHanoB. 
3. MOK perncTpa.I.Ulli KOOp;n;HHa~~. 
4. EyqJepHaJI naMJITb Ha o.n;ey c~~poKy (32 CJIOBa, I6-paspJI.n;oB). 

5. KoHTpoJIJiep Kpe:fil:Ta .n;JIJI nepe.n;a't!H .n;aHHbiX B 8BM. 

llepexo;n; OT cJ)OTOC'18Ma K T8JI8BJ13MOHHOMY npe;n;noJiaraeTCJI ocy
Il{8CTBHT:O npocToii sa.MeHofi cJ)oToperni}TpaTopoB Ha TB-Ka.MepH. IIpn 
aTOM ITOJIHOCTbiO COXpaHJI8TCJI CHCT8MH. 38pKaJI, HCKJIIO'IlaiOTcR qJRJIDMO-

~\-\ - -' npoT JDKHI:i[8 M8XaHH3MI:1 \'-"'"13a.M8HJIIOT CJI 0 0'18KTHBH, 
Tru~ o6pa30M Ha OIITH't18CKOll cJ)epMe 

PI1CKa YCTaHaB.JmBaiOTCJI 8 Ka.Mep. 
Jlmi 3B.Il{l1:TH OT pacceJIHHoro Ma:'lmTHOro IIOJIJI R MOII{HOH :mvmyJib

CHOll aJI8KTp0MarHHTHOH ITOM8XH OT c:X16aTllBaHHJI CTpRMepHOH KaM8pH 
T8JI8BH3HOinw8 Tpy6KH, 3QI.fl1 H qacT::, .8JI8KTp0HHllX CX8M IIOM8Il{aiOTCJI 

B .n;Bo:fuloii aKpaH H3 ne:pMaJI.JIOJI ( Bey~rpn) n M.fii'Koro JKeJiesa. IIo.n;o6HaJI 

3ai!UiTa Ha,IJ;8.7ltHOJa6oTaeT Ha T8JI8BH!3MOHHOH CHCT8M8 0Mera-cneKTpo
M8Tpa B UEPHe I. IIpoBe.n;eHHHe Hru.m ncCJie;n;oBaHHJI Ha MeTpoBo.ifl 

CTpHMepHOH Ka.Mepe ITOKa3a.JIH, liTO ~i.fl OOJiee Ha;n;e~OH 3all{HTH 8JI8KT
poHHHe cxeMH (oco6eHHo Bn;n;eoycRRHreJI:o) Heo6xo;n;RMo ;n;onoJIHHTeJibHO 
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SRpaHHpOBaT:o ~aTYHHOR ceTROH c ~eRROR OKO~O 2 ~. 
KaJK.IJ;a.JI T~-Ka.Mepa COCTOHT "3 j 

a) o6r:oeKTHBa re~oc-44 ( j = 58 MM, dJ; = 1/2,0); 
6) rrepe~aro~eft~6KH XanHMKCH B MOAY~:OHOM CO~eHeHRH ~epe3 ,Il;B aCRa,Il;HbiM 

BO~OROHH,YID OITTHKY C S~eRTpOCTaTH~eCKHM 80lloM THITa XX-1050; 
B) S~eKTpOHHOH anrrapaTypH, ROTOpaR o6ecne~aeT pa3BepTKY 

s~eKTpoHHoro ~'!a; ynpa.BJfeHHe cKaHHpoBrumeM; yc:a:reHHe BH.TI;eocnrHa
~a, ero aH~oroByro o6pa6oTKY H onpe.ne~eHHe cepe~HH. 

KpaTRO noHcHHM pa6oTy TB-RaMep. CR~pyeMHn 96r:oeKT (o6r:oeM 
CTpHMepHOH Ra.MepH) rrpoe~pyeTCH OIT~H'I8CKOH CHCTeMOH Ha MRlli8H:O 
Te~eBH3HOHHQH Tpy6KR, npe~cTaBnHID~ co6oi1 WOTO'!yBCTBHTe~:oHliH 
~on c HH3KOH s~eRTPH~ecKoi1 rrpoBo~ocT:oro. BHeiDHHH rroBepXHocT:o 
STOrO ~OH KOHTaRTHpyeT C rrp03pa'IHUM npOBO~HMKOM, HMeiO~ TIO~O
Jirn:Te~:OH1IH noTe~~ lf • Ha BHYTPe HHeH noBepXHOCTH rro~ep.JK.MBaeTCH 
npH~3HTe~:oHo HY~eBofi noTe~~ rrpH CRaHHpOBaHHH s~eKTpoHHHM 
~oM. ITa,n;aromnft cBeT yBe~~aeT npoBo~HMocT:o WOTO'!YBCTBHTe~:oHo
ro ~OH B COOTBeTCTByro~ MeCTax a, TaRHM o6pa30M, Ha BHYTpeHHeH 
TIOBepXHOCTH C03,n;aeTCH S~eRTpOCTaTatieCKOe H306pruKeime 06'beKTa. 

· CKrumpyromnft 
~-q pasp~aeT STO H306pruKeHHe H 3~PH.I(H TeKyT OT HCTO"CIHHKa tiepe3 
npcmO,IVIIUHH ~OM. 8TOT TOR H JIBJIHe rcH BH,n;eocHrH~OM, ITO~e~OBa
Te~:OHOCT:O BH,I(eOCHrH~OB ,n;aeT B aH.3.JIOrOBOH WOpMe HH<lJOp..ia.rnm 06 

06':beKTe, Hax0,1l;HllleMCH B TIO~e 3peim.:r Te~eBH3HOHHOH RaMepll. 
PasBepTRa ~y-qa no cTpoKa oc~~ecT~eTcH reHepaTopoM ~o

o6pasHoro TOKa c BhiCOKOH ~eihloc·r:oro, nocTpoeHHIIM Ha 6ase onepa
~oHHoro yc:w.mTeM - HHTerpaTopa ;1 MOmHoro Bhi.Xo~oro RacKa.D;a. 
Ka.n;poBM pa3BepTKa - ~CKpeTHM. 0TMOH.m0mnll TOR Bhipa6aTimaeTCH 
rrpH rroMOmH npeUH3HOHHoro UHWPO-aHilJIOroBoro rrpeo6pasoBaTeM c 
yc:w.mTe~eM MOIIUIOCTH Ha Bhi.XO~e. ITpno6pa3oBaTe~:o CllliXp0Im30BaH 
CO CTpO"CIHOH pa3BepPROH H HMeeT YTI)~eMHM IIIar pa3BepTKH. 8TO 
,ttaeT B03MOJKHOCT:O Bhi6HpaT:O pa3~"CIHOe "CIH~O CTPOR Ha pacTp: 128, 
256, 512 H 1024. 

BH.n;eocnrn~ c nepe.n;a.ronten Tpy<5KH yc:w.rn:BaeTCH ~OIIJYMfillniM BH
~eoyc:w.mTe~eM c no~oco~ rrponycKGUDLH oRo~o 3 Mru. BH.n;eoyc:w.rn:Te~:o 

HMeeT rro~eBOH TpaH3HCTOp Ha BXO,I(~ H ~O~YIO npoTHBOmyMOBYID KOppeR 
~ H OXBatieH OTpHI(aTe~:OHOH o6paTHOM CBH3:0IO. #J 

no~e ycHJieHHH BH.n;eocHrH~ rrocTynaeT Ha 6~oR o6pa6oTKH 
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(:SOB), r.n;e IIp01-ICXO.n;HT qacTOTHaJI ltoppe~ II KOppeKWUI <!JopMH CIII'

HaJ.Ia II orrpe.n;eJIJieTcJI ero cepe,n;:rma·. Ilpii aToM rrapa7IJieJihHO IICIIOJII>sy

IOTCJI ,IJ;Ba MeTo.n;a: I) .IWWWeP8Hl.U1POBa.Hl18 BII.n;eOCMI'HaJ.Ia C IIOCJI8.IJ;yiOUW1v'I 

Bhi,ll;e.JieiDieM MOM8HTa rrepexo.n;a IIPOM:JBO,JJ;HOM 'Iepe3 HOJI:b M 2) ,IJ;e.JieHMe 

l{MCJia OTC'I8THHX HMTIYJI:bCOB Ha .IJ;Ba BO BpeMJI .n;eMCTBMJI BH.n;80CIII'HaJ.Ia. 

IlepBhiM MeTO,Il; .n;aeT xopomyiO TO'IHOC~~:b IIPH o6pa60TKe CJia6biX BM.n;eOCIII'

HaJ.IOB, IIM8IOII(MX qJOPMY KpiiBOM ra.ycea, a BTOpo:H: MCIIOJI:b3Y8TCJI npii o6-
pa6oTKe BII.n;80CMI'HaJ.IOB 60~hillOH rumurnTy.n;hi II C IIJIOCKOH BepillHHOM. B 

060MX crr;¥'IaJIX 6JIOK o6pa60TKM rrap~ume.JI:hHO C IlMIIYJI:bCOM, COOTBeTCT

BYIOlllllM cepe,IJ;HHe BII.n;eOCIII'HaJ.Ia, MO.HeT BH,IJ;aBaT:h HHqJO:PMa.I.J,IDO 0 illHPIIHe 

BII.n;80CMI'HaJia ( TpeKa) IIpM oripe.n;e.JIE~HHOM 3Ha'!eHHII rropora. 

C Bh!Xo.ri;a :SOB HMDY.JII>C cepe,IUIHI:l Bhi,ll;eociirnar.ra B cTaH.n;apTe NIM 
IIOCTynaeT 'Iepes KOMMYTaTOp (K) B 6JIOKH perHCTpauHH KOOp.n;HHaT 

(EPK). 
Pe.1KMM pa6oTH TB-KaMep orrpe.n;E!JIJieTcJI 6.JIOKOM ynpaBJieHHJI CKa.Iill

poBaHHeM (EYC), KOTOpbiM Bhlpa6aTI:lllaeT Bee He06XO.n;ID/Ihle CIII'HaJihi C 

BhiCOKOM TO'IHOCT:biO ll CTa6IIJI:bHOCT:b]} OT KBap~eBOI'O reHepaTopa qacTO

Thi II PJI.I(a nepec'!8THhiX cxeM. IIpii c:pa6aThiBaHHH cTpiiMepHoii: RaMephi 

EYC no ciirHar.ry "3anycK-I" B:cr,n;aeT cnrHaJI "3anHpaHHe JIY'Ia" Bo Bee 

TB-KaMepi:l, a c npMXo.n;oM cnrHaJia ' 3anycK-2" OTKPhiBaeT .Jiyq TB-Ra

Mepe-I II Ha'!HHaeTCJI C'IHTHBaHHe BI~80IIHWOP~· B KO~e K~pa 

OTRpHBaeTCJI JfY'I B TB-Ka.Mepe-2 II 'l'.,IJ;. ,Il;O ROH~a C'IHTHBaiDIJI B TB-Ra

Mepe-8. IloCJie c'IHTHBamm Bce:H: HHgtopMa.IJ;Im EYC rrepeBO.IUIT TB-KaMepH 

B peJIWM CTIIpaiDIJI OCTaTOl{HOI'O Il30Cipa.tKeiDIJI. 

B KO~e CTIIpa.HIDI CHMMa8TC.fi C:Ill'HaJ.I "EJ:roKHpoBRa" II CHCTeMa 

I'OTOBa K perHCTpa.D;ID! CJI8.JJYIOII.{8I'O C:06hiTHJI. MOK perncTpa.IJ,IDI KOOp.n;H

HaT npe.n;cTaBJIJieT co6o:H: 6HcTpHii I~:-pasp.ff,IUIIiii ctieT'!HK ( '!acToTa cqe

Ta 40 Mm) , KOTOpllH B pemme Cl!H'I hiBaiDIJI Ha.Ka.JJJIHBaeT DTCti8THHe 

RMllYJI:bChi C MOMeHTa HaqaJ.Ia CKaHHPCBaHH.fi CTpoKH B TB-KaMepe. C IIPHX 

,Il;OM HMilYJI:bCa, COOTBeTCTBYffim8I'O cepe.n;HHe BH.n;80CHI'HaJia, COCTOJIHHe 

cqeTl!HKa (KoOp,IUIHaTa "X") nepe.n;aETC.fi B 6yqJepeyro IIaM.f.IT:b (Ell) II 

XpaHHTC.fi TaM B TetieHHe BpeMeHH CRaHHpOBaHHJI ,Il;81IHOM CTp0KM. Ilepe

.n;aqa HHWO~ co c~eT'IHKa B BIT nponcxo.n;nT 6es HapymeHHJI rrpo~ec

ca HaKOII.JieHHJI oTctieTHHX MMITYJII>coE; Ta.KHM o6pasoM, c rrpiiXo.n;oM 

BTOpOI'O m.myJI:hCa OT BOB CO Cti8TtrnRa CHHMaeTCJI KOOp.n;miaTa X2 H T • .n;. 

B KOHU8 CTpOKH C"t!eTl!HK c6pachiBaeTCJI B HOJI:b, a B BIT sacH.JiaeTCJI 

ROOp,IUIHaTa "Y'' (HOM8p CTpoKH) , HOMep T8JI8BII3HOHHOH Ra.Mepl:l II~pM3-
HaK. Eyi_pepHrur lla.M.fiT:h "pa36HTa" Ha ,IJ;Be TIOJIOBHHhl no 16 CJIOB B RruK-
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,n;oii; ,Il;a.HHhie ITPJI CKa.IillpOBamm: It -·OR CTpOKH SaChiJia.IOTC.H B O,II;HY ITO

~OBHHy, a B 3TO BpeM.H co,n;e~oe ,n;pyroii ITO~OBHHhi (n-I CTpOKa) 
nepe.n;aeTc.H B naMHT~ 3BM EC~I040. llepe,n;aqa ,n;aHHHX B 3BM ocymecT

~eTc.H qepes KM~~HHTe~eiic. 

naHHHe 0 Bcex co6HTH.HX, penrcTpnpyeMHX B HMTIY~~ce YCKOpMTe

~.H, HaKannHEa.IOTC.H B ITaMHTH 3BM H BO BpeM.H nay3H nepeTIHCHBaiDTC.H 

Ha MarHHTHYJO ~eHTY B 3a,II;aHHOM <l!opMaTe. TaR KaK O,Il;HO C06HTHe 3aHH
MaeT B cpe,n;HeM 25!{ 6aHT {eM. CTp. 16 ), TO npH CTa.H,II;apTHOH TinOT

HOCTH Sa:rmCH 800 6ai1T/,II;IOHM ~ Ba:rmCH C06HTM Tpe6yeTC.H ...1Q, 75 M 

MB.rHHTHOH ~eHTH. 3TO 03HatiaeT, l!~~O Ha o;ruty 6o6:mzy- MarHHTHOH ~eH

TH (750 M) MOJKHO sa:rmcaT~ 6Ko~o IOOO co6HT:IDi. 

Ha pHC~ 3 TIO~OCTbiO ITOKa3a.H TO~~KO O,Il;HH Te~eBH3HOHHhiH pe

rHCTpHpyroiiUffi Ka.HM. C~e.n;yeT OTMe~~HTb, <JTO Ka.iK,Il;M TB-Ka.Mepa BM8CTe 

c EP H BOB ~eTcH ca.MocTo.HTe~bHHM Mo.n;y~eM, H3 KOTopux CKOMTia.Ho

Ba.Ha BC.H cncTeMB.. B ~<Jae noMe;(oBaTe~bHOH pa6oTH TB-Ka.Mep EPK 

H Ell ~C.H 06mHMH ~ BCeX Kru~ep. llpll HSMeHeHHH pe*HMa pa60TH 

TB-Ka.Mep-, HanpHMep, npn napa.JIJie~hHOH pa6oTe 2,4 ~ 8 KaMep, 

cooTBeTCTBeHHo yBe~qffBaeTC.H KomrtiecTBO ~OKOB EPK H EIT, npe.n;cTaB

.mno~ co6oii O,n;llli MO,II;y~b e,II;HHHtiHOH lllliPHHH B CTa.H,TI;apTe KAMAK. 

Ynp~eHHe CKaHHpOBaHHeM BO Bcex crr,rqa.HX ocymecT~eTC.H oT e,n;nHoro 

~oKa BYC. 

Ka.K 6hiJio OTMetieHo Bllllie, B TG sMoJKeHa B03MOJKHOCTb BH6opa 

~60r0 KO~<JeCTBa CTpoK B ~pe, liTO B COBOKynHOCTH C MO,II;y~~HHM 

Tipmii.J;HITOM ITOCTpOeHM CHCTeMH IT03BOM8T rn6KO H3M8H.HT~ K8K ee 

KOHtlJHrypa.u;mo, Ta.K H peJmMhi CKaHH])OBaHH.H. 

3.5. 0praHH3auRfi CKaHHpoBamUI H306~eHH.H H nepeAatiH 
,11;a.HIIIDC B pe.1ItKMe HSMepeHM HOHH38.I]Jm 

15 : 

BOSMOJKHOCT~ H3MepeHH.H HOHH3~~VQ~aCTH pOCTa peMTHBHCTCKHX 

ITOTepb 3Hepro R:BJI.ffeTC.H Ba.JKHI:lM CBOHCTBOM YCTa.HOBKH HiCK, IT03BO~~ 
litiDJl HCTIO~b30BaT~ ee Ka.K CIT8KTp0MHTp ~ a.Ha.mma 't1aCTIDl; ITO CKOpoc
T.HM H, Ta.IWM o6pa30M, ITO MaC CaM. Il03TOMY, XOT.H COS,n;aBaeMa.H TC B 

nepByro oqepe,n;b opneHTnpoBa.Ha Ha liSMepeHHe reoMeTpnqecKHX xapaKTe-j 
pHcTHK co6uTd, npe,n;cT~eTc.H u;n~ecoo6pasHHM napa.JIJie~~Ho c sa

nycKOM CHCT8MH B JKaSaHHOM p8.1ltKMH npoBeCTH B peMbiillX YMO~ 

M8TO,n;Hti8CKHe HCM8,11;0Ba.HH.H ITO H3MepeHHIO HOHH3a.u;ID:l npH 6e~bMOBOM 

c~eMe HH~OpMau;HH. 
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c~eAYeT OTMeTHT:O, ~TO pe~_H3MepeHHH MOHH3~ npe~~eT I 
nOBhiiiieHHble Tpe60Ba.HIDI K tzyBCTBIIT·~~:OHOCTH H paspernaromeii cnoco6HOC..
TH TB-Tpy6oK, TaR KaK B 8TOM crr,r1ae He06XO~O perHCTpHpOBaT:O Bee 
CTpHMepu Ha TpeKaX, a T~e K 6bl~TpO~eHCTBRID KaHanOB BBO~a II 
o6'18MY na.M.HTH 3BM, BCJie~cTBIIe yBI3Jm~eHIDI o6'18Ma IIHWOPMB.IJ;Im npn c 
:rrn:poBamm H3o6paJKeHIDI c MaKcHMan::,HblM pasperne:rrn:eM. 
~ Tpy6KH XaJ.uilmOH pean:OHO ~OCTHrHJTOe B HaCTOHIItee BpeMH 

paspemeHHe COCTa.BJI.fleT 500 Te~eBH!3liOHHblX Jrn:HRH npn r~6IIHe MO~
JIJII..J,IDI BH,neocnrHMa 40%. Ilpn Bhi60j)e TaKOro lillMa CTpOK B O~HOH 
TB-KaMepe mar cKa:rrn:poBa.HIDI B HanpaMeHHH H:aR6oJimero pasMepa 
CTpHMepHOH Ka.Mepbi 6y~eT paBeH I300/5I2 = 2,5 MM, ~TO cpaBHHMO 
C a@JeKTIIBHbiM ~aMeTpoM CTpRMepa B KaMepe ( . ..v 3 MM) H n03BOJIJieT 
H~eJIT:OCJI HajYcnemHoe npHMeHe:rrn:e o~Horo ns crroco6oB nsMepeHIIR 
HOHH3auliH/33 (npHMepHO TaKOH ~e mar CKaHHpOBaHRR Bb16paH B 6ec
@m:OMOBOJii cncTeMe ,IJ;JIJI ~By:xMeTpoBoii cTpHMepHoii Ka.Mepa UEPHa 191, 
r~e npe~noJiaraeTCR H3Mepe:rrn:e nomma.IJ;Im) • 

KpoMe Koop,rurHaTbi cepe~Hbl mr,n;eocHrHana oT cTpm~epa B peJKIDv.te 
perHCTPaunH co6biTRH C R3MepeHHeM ROHR3anHJ! B 3BM 6y~eT nepe~a
BaT:OCJI T~e IIHWOPMa.IJ;HJI o mnpRHe BH,neocnrHMa ( 7 ~BoHm paspR
~oB, ~To cooTBeTcTByeT To~ocTH ,~I%). 3Ta HHWOPMaUKH 6y~eT Hc
noJI:osoBaT:ocJI ,IJ;.7IJI onpe~e~e:rrn:R cpe,r;Heft illllpllHbl rel\a B MropMTMax 
BH,IJ;eJieHRJI CTpHMepoB II npocBeTOB :t:a TpeKe / 24 • 

Ta.:KIDA o6pa30M, ItaiK,IUr~: OTC~Eh xapaKTepnsyeTCJI TpeMR 6aftTaMH 
(2-Koop~aTa n I- rnnpRHa TpeKa), a o6mai1 o6'1eM IIHWOPM8UJIII Ha 
0~0 C06HTHe paBeH (5I2 CTpOK X [, KaMep X I5 TpeKOB X 3 6aftTa X 
X 0,5 X 0, 7) + (5I2 cTpOK X 8 X ~ 6aftTa) = 72K 6aftT. 

Tpe6yeMaJI CKOPOCT:O BBO~a ~aF.HblX no KaHanJ 3BM KOJie~eTCJI 
oT I90 ~o I500K 6aftT/c B saBHCHMCcTH oT pe~ pa6oTII TB-Ka.Mep. 
C~eAYeT OTMeTRT:O, ~TO npn H3MepeHIIH IIOHll3auHll Tpe60BaHIIe napan.Jie~ . 
HOH pa6oTH TB-Ka.Mep CTaHOBIITCJI erne 6oJiee ~eCTKHM H3-3a B03MO~oro 
yxy~eHIDI paspemaromen cnoco6HocTn Tpy6KH npa 6o~:omHX apeMeHax 
coxparreHIIJI Hso6paJKeHRH. C aToii To~ speHHR 6HcTpo~ei1cTBne 4-ro 
ceJieKTOpHoro KaHana EC-1040 RBHO He~ocTaTo~o H oH MO~eT 6uT:o 
liCTIOJI:030BaH TO~:OI\0 ~ 0Tpa60TKII MeTO~ ll3MepeHRJI HOHR3~ 
rrpn 6e0W~DMOBOM c'I>eMe. IIpn no~~~eHRn K I-oMY ceJieKTOPHOMY Ka
Harr.Y MO~o opraHR30BaT:o napanne~:oHo-nocne~oBaTe~:oHH:H pe~ ~6oTH 
TB-:KaMep no cxeMe 4x2 ( C'IHTHBaHRe BH,neOIIHWOPMa.rnm nponsBo~~ 
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B ~Ba rrpHeMa rrapannen»Ho c 4-x KaMep). ITapannennHaB pa6oTa Bcex 
8-MH TB-KaMep B03MO)ltHa TORnKO Ea·nHHHH c Mano:ti 9BM IOiacca CM-4. 

B Ta6n~u~e I rrpMBe~eHbl HeKC,TOphle TeXHM~ecKMe xapaKTepHcTMKB 
T8R8Blr13lr10HHO:l1 CHCT8MH, 38BHCBm~e OT .TMTI8 lr1CTIORn338MOH 9BM H 
K8H8ROB BBO~a lUI<lJOpMai.tHH. HeKOTOpble H3 3TMX ~8HHhiX, HarrpHMep, 
TIOT8HUMaRnH08 c5biCTpO;l48HCTBM8 T(. B cny~ae HCTIORn30B8HHH 9BM CM-4, 
Ha rrepBhli1 B3rRH;l4 npe]4CT8BnHIDT ~MWn 8K8~8MH~8CKHH HHTepec, 0]4H8KOj 
B 3TMX I.tH<lJpax aaJIOIK8Hhl' B03MOJKlWCTH ~8RnHei1mero pa3BHTlllfi Clr1CT8Mhl, i 

I 

o ~eM c5y~eT cKasaHo HM~e. I 

TaKMM oc5pa30M, Ha OCHOBaHkiM nplr1B8;L\8HHHX BbiW8 -paC~8TOB H 
npe~0~8HHH MO~O C<lJOpMynHpOBa~n·OCHOBHhl8 T8XHH~8CKH8 napaMeTpH 
CHCT8Mbl c5ec<llHJinMOBOrO C~8M8 HHgJOpMaUHM CO CTP11MepHOH KaMepH 
YCT8HOBK11 PitlCK: 

Ta6JI:eua 2. 

N~N~ llapaMeTp C~cTeMa 6ea CmcTeMa c 
nn HS~epeHMH HSMep. 

MOHH38UPIH HOHH38I@H 

r. To~HOCTn, MM, O,S o,s 
2. PaapemaiDmaH cnoco6HocTn, MM s s 
3. KonH~ecTBO TB-KaMep 8 8 
4. qzcno cTpOK B TB-KaMepe 2S6 SI2 
s. illar CK8HMpOBaH11H, MM s 2,S 
6. MaKCHMannHoe tJ11cno perMcTpMpyeMbiX 

TP8KOB IS IS 
7. MacmTa6 yMeHnmeHHH roo roo 
8. BpeMH CK8HHpOB8HHH CTpOKH (o ytJeTOM 

o~paTHoro xo~a nytJa), MKC 2S6 2S6 
9. qacTOTB OTCtJ8THhlX MMnynnCOB B EPK,Mrn 40 40 

IO. OO~eM ~aHHHX Ha I co6NTHe, l\6ai1T 2S 72 

II. Pacxo~ MarH11THOi1 R8HTbi Ha o;tHO C06NTH8 
(800 6ai1T/~IDMM), M 0,7S 2,7S 

!2. KOJIH~8CTBO C06biTMH H8 O;L\HO:l1 6o6HH8 
MarHHTHO~ R8HTH !000 330 

I3. MepT:aoe :apeMH TC, Me I30 I96 
I4. EhlcTgo~e:ticTBMe TC, co6/c 

2 a E -!040 ~4-n KaHaJij I 
6 EC-I040 I-ii KaHaJI 8 3 
B CM-4 8 5 

J{pyrHe napaMeTphl yKaaaHN B Tac5:IHI.t8 r. 
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3. 6. Kopperm;a.rr f\HCTopcn~r H r:amr6poBocrnHe onepan;rm 

11CI\ruK8HII.ff M306paJK8I-ilU1 CTpHME pHHX Tp8I\OB B03HUI\aiOT II3-3a rrpu

M8H8HIDI CB8TOCHJI:OHLI.X 06'18KTMBOB, B03MOJKHOM ,IUICTOpCMI:I CMCT8Mbi 

38pi~aJI, .rr;I1CTOpCHH B 8JI8I\TpOHHO-OI:Tll1I8CKIIX rrpeo6pa3oBaTeJIHX H OT

RJIOHHIOI.lU1X CIICT8Max Tpy60R, H8JUIHE:}IHOCTH pa3B8pTOK II T. II. )lJm:' 

KOppeRIU1:M 8TliX HCREDit8HUii He06XO,lU11IO HM8T:O 60JI:blll08 1IHCJIO T01I8K, 

qJMRCMpOBaHHHX B rrpocTpaJ-iCTBe CTpn.iepHOM I\m.mpbi. PerrepHaH CHCTeMa ' 

PMCK, cocTOHIL\aH ns I\a..Jlli6poBocrHo}i ceTRH, pacrroJioJKeHHoi1 B BeP,~Heli 

IIJIOCKOCTH K8M8PH, II perrepHhiX Kpe<:TOB (B HIL!"J--8M TIJIOCKOCTH) 7l9/, 
y,noBJieTBOpJieT STOMY Tp800BaHIIIO H MO.ii\8T 6t.IT:O HCITOJI:030Ba.Ha )J;JIJI Ra

JIM6pOB01IHHX orrepaD;HI1 B 08CcflHJI:OM01lOll CHCT8Ivl8 C'ber,Ta )J;aHHHX. 

l{a;rm6poBocrHaH ceTKa rrpe,ncTaJlJIJieT co6oli PH.n rronepelii-ILIX 11 

npO,Ii;OJI:OHHX IDITei.f-f C JIIOUII1illiCD;8HTH1U I IIORpbiTH8f'II, HaT.ffHYTbiX Ha B8pXHIO:'" 

penepHyro par.zy; pasMep Jicre~iKn - IOxiO cM
2• PerncTpaiUI.FI nsooprurteHrr~. 

KaJIM6poB01IHO~ ceTKM TB-rw.rvmpaMn ocymecTBJIHeTcH B rrayse MeYIJJ.Y IIM

nyJI:ocaJ-,m ycKopHTeJIJI. OcBeiL\eHne coTIUI rrpmrsB0,1J;IIITCH IIMIIYJI:OCHoii 

yJI:oTpaQ)rroJieToBoil Jim,mott. 

C'beM KOOPl-O:IHaT ceTKH ocyll{ec~~BJIHeTc.q B .n;Byx opToroHaJ1:oHux 

HaiTpaBJI8HI1.HX ( nyTeM: SJIGI~':i.'pOHHOrO rrep8KJil{l'iGHI15! HarrpaBJ18HHH pa3-

B8pTIUI) BO Bp8M5I ITOCJI8CB81I8llli.ff HJIT8li. 06!ll;Hil 06'ber.1 pei'liCTpi-rpyer.,rux 

,Il;aHHHX COCTa.J3Y.JI8T ( I2 I\OOp,n. X 2 6aiiTa X 256 CTPOR X 4 IW.NI8pbl X 

X 2 Harrp.) ~ 50 K6a:liT Ha O,Ii;HY IT}08KIJ;IDO. ()TII ,naHHbi8 rrepe,II;a.I01'C5I B 

3BM :H 3aiDICbiBaiOTC5I Ha MariDITHYIO ~I8HTY TaR %8, KaK H KOOp,UIII-IaTH 

Tp8KOB. 

ITporpaMMa Ka..JlliOpOBKli Bbi"LI}ICJI~I8T T01II\II rrepece':IeHH.fi. HHTeii II 

OTKJIOH8I-lli5I B UX ITOJIOXt8illiii B TIJIOCJWCTII C8TKii. CJ?IITlipOBarui8 IIPOII3BO 

,I(JITC5I M8TO,Il;Ol'.1 Ha:IM8H:OllW.LX I\B8,IL'PS.T!)B C l'ICII0~1I:S30BaiDIGTv1 ITOJUIHOMOB 
735 1 

5-fi CT8II8Hl1: OT ll,BYX rrep8I.18HHHX. eesyJI:OTaTOM pa60Tbi rrporpali!Mbi HBJI5· 

IOTCJI MaCCMBbi K03clJcDIII(li8HTOB IIOJIHI-WMOB ( KaJIIT0pOBO'IHbi8 IWHCTaiiTH) , 

KOTOpLie II03BQ.,"'LqiQT rrpe;rr,CTaBHT:O pe 3YJI:STaTLI li3Iv18p8IDiii 1{00p,I!;IIHaT Tpe

KOB B CHCT8M8 I{OOP,II;HIIaT C8TKH. 'l'i3JCHM o6pa30M ITOJIY'tlaiO'l'C5I cpe,IJJI8-

KBa.;npaTH1IHLI8 H CIICT8MaTH1I8CI\H8 Oli.Ili6ItH B II3M8IJ8IDI1I IWOIJ,I(IIHaT Tpe

KOB. CUCT8M8.TH'I8 CK~18 OillliORII IWMII<:mcnpyiOT CH BB8,Il;8IDI8IA rrorrpaB01IIILIX 

KOHCTaHT. .. 
>I' EoJiee TIO)~XO.TI:Hli_\8H ,Il)IH 'I'GJI8B3I31IC HHO}I CliCT8T.1H C'18r<:Ia HHr)opr.IaiT,IrH 
HBJI5I8TC.H 1\.8.1IH0IJOBOT1HC:1JI C8'.rEa C I li'l'ID:lH, HaTHHYThiT.ili I10J( yr'JIO,VI 
45" rc HarrprwJIGir=no cF.mrvrponamm. 
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ITpouecc perncTpaqHK nso6pf~eHHR ceTKH n o6pa6oTKH K~6poBrn 
HhiX ,Il;a.HHhiX rrepHO,IJ;HqecKH IIOBTOp.HeTc.H: llepHO,Il; Ka.JIH6pOBKH 6y,IJ;eT 
orrpe.neJieH B npouecce MeTo.n;Hqemxx; H3Mepmrui; ,IJ;JI.H a.Ha.JIOrn1llloii 
annapaTypll, OIIHCa.HHOH B paOoTro: /I' 301,. Ka.JIH6poBKa IIpOBO,IUiTC.H 
I pas/tiac. 

llpH COXpa.HeHHH OIITHtieCKOH CHCTeMH PMCKa BMecTe C KOOp.n;HHa
TaMH TpeKOB Ka.iK;LJ;M TB-KaMepa 6r.neT per.HcTpnpoBaTI> I2-I4 perrepHHX 
KpecTOB, npnqeM coce.nlille no nytrKy TB-KaMepll 6y;zyT HMeTI> 4 o6IItHX I 
Kpe CTa. 3Ta HHqJOpMa.IJ;WI 6y,IJ;eT HCIIOJI:b3~BaT:bC.H ,1J)I.fi CIImBa.HH.H TpeKO~ I 

H reoMeTpHtiecKOH peKOHCTPYKUHH C06llTHH. 

3.7. MaTeMaTntiecKoe o6ecrreB:eHHe TeJieBnsnoHHoii cncTeMH 

ITporpaMMR MaTeMaTnqecKoro o6ecneqeHHJI TeJieBH3HOHHOH cncTeMH 
C'18Ma HHqJOpMan;mi BlliiOJIHmOT CJie)CYKXItHe sa,n;a-qn: 

a) npneM BH,IJ;eOHHqJOpMaJ.WH H ,IJ;pyrruc ,Il;a.HHHX ( B TOM 1iHCJie Ka
JIHClpOBOB:HllX) , IIOCTYIIaiOIUIDC OT yeTa.HOBKH H 3anHC:b Ha MarHHTJIYIO 
JieHTy; 

6) aKcnpecc-o6pa6oTKa Bm~eOHHqJOPMBUHH B pe~e peaJII>Horo 
BpeMeHH C UeJI:biD KOHTpOJI.H pa60TH CHCTeM H IIpe,TI;BapHTeJI:bHOH OUeHKH 
xapaKTepHCTHK C06llTHH; 

B) BH3YaJI:bHOe npe,IJ;CTaBJieirne C06llTHH ,Il;JI.H IIpOCMOTpa; 
r) o6pa6oTKa B:acTn nocT~raromnx ,na.HHllX c ueJII>ID oneHKH xo.na 

aKcnepHMeHTa n no.nroTOBKH K rro;rnoii o6pa6oTKe; 
,II;) IIOJIHM peKOHCTPYKUH.ff 006llTHH H KHHeMaTHtieCKa.H E,IJ;eHTHqJH-

Ka.u;IDI, cos.naHHe 1J ST JieHT; 
e) nacnopTH3arutff co6l:lTHii .. 

OcHOBHOe Tpe6oBaHHe, npe.n~~eMoe K nporpaMMe np.aeMa .n~ 
OT YCTa.HOBKH, 3aKJIIDB:aeTC.H B He06XO,n;HMOCTH MIDIHMH3HpOBaT:b 3a,IJ;e~ 
HaB:aJia IIpHeMa IDI~OIJMB.II;IDI OTHOCUTeJI:bHO MOMeHTa IIOJIYB:eHH.H ClU'HaJia 
0 roTOBHOCTH COClllTH.H K nepe,TI;aB:H H IIPOBO,Il;HT:b npneM C 8~KTHBHOH 
CKOpoCT:biD B03MOiKHO OOJiee 6JIH3KOH K MaKC~:bHOH ,Il;JIJI BllClpaHHOro 
Ka.HaJia. 3To peaJIHsyeTc.H npH,TI;amreM no.nsa,n;a-qe npneMa Han60JII>mero ~ 
opHTeTa 1I IIpHeMOM BCe;ti miqJOpMBJ.J,IDi·O COClllTID! O,I(HOH KaHaJI:bHOH 
Ko~oii oes oopameHIDI K neHTpaJII>HOMY nponeccopy. 

Bo BpeM.H aKcnpecc o6pa6oTJm B pa:MKaX oH-JiaiiH nporpruvnii 6Yll.~ 
IIpoBOll,HT:bC.H CTaTHCTHtiecrotit aHam3 BE,Il;eOCHrHaJIOB, BWIBJI.HIOIItlti HaJill· 



25. 

'l:ll1e ImqtOpM8~1Ul OT ECeX nepe;ztaiOmHX TpyC)OK 1 COITOCT8Bl11JOCT:O (no KD

JII1V.8CTEY TO'!JeK) ;zt8HHIDC OT Tpy6oK E CTElpeonapax, H83Ui'!Jl16 J311;zteOI1H

~OpM8Ul111 J3 o6naCTHX•penepH~X Kp8CTOE 1 a TSK~e TaM, r;ne TIOHBJI8Hl1e 

TpeKOB ManOBepOHTHO (KOHTpOJI:O WYMOB M 38CBeT.KI1) M T.;zt~ BKJIIO'!JeHMe 

B aKcnpecc-o6pa 6oTKy yrrpomeHHblX rrporpc:1MM ~I1JI:OTpanMl1, KoppeK~Mll 

;ll;l1CTOpCHi1 M CIIII1B8Hl1H TpeKOB ll03J303ll1T c1H83ll1311p0B8T:O XapaKTep C06bl

T~i1. J{JIH ;zteTaJI:OHOrO KOHTp03lfl MOryT l1CI!OJI:030J38T:OCfl cpe;n,CTB8 l3H3Y8Tl:O

HOrO npe;ztCT8BJI8HHH KapTl1Hhi COt5hiTI1H. 

PeKOHCTpyK~llfl COC5hlTl1H (nyHKT 11
]{11 :~ ;zteJIHTCH Ha H8CKOJI:ORO 3Ta

llOB: i.PMJI:OTi)a~Mfl BH;zteO;ll;8HHhiX 1 Bhl;ll;eJieH.tHl penepOB M TpeKOB; KOppeKni~fl 

;ztl1CTOpCI1ll 11 Cilll1B8Hl1e TpeROB; reOMeTpwre(maH peROHCTpyK~HH; Kl1He

M8Tl1'l:leCR8H il;zteHTI1{j)l1K·a~l1fl. 

ilpl1 paapa60TKe nporpaMMhl (J}llJI:OTpal\1111 MOJKHO B 3H8'!Jl1TeJIDHOll :~e

pe McnoJI:o30J3aT:o OiillT paC50Thl Ha HPJ{ c ~''l:leTOM peaJI:oHoro ypoBHH myuoJ3 

J3 HallleM CJiytJae. 

feOMeTpl1'18CR8fl peROHCTpyK.r~l1fl 11 RHHe~,laTH'l:leCl\8fl 11,11,eETU(JJI1R8UHH 

npOI13J30;ll;HTCH C TIOMOm:DIO paspaC50T8HHOrO M pa3J311BaeMoro KOUllJieKC8 

nporpaMM B Cl1CTeMe 11 TIU{PA 11
, cnenH<JJMita 6ec{JJHJI:OMOBOrO ClleMa Ha--3TOh 

tJaCTH 06pa60TKH ITO'!JTI1 He OTpaJY.a eTCH • 

B nyHKTe "r" no;n oC5pa60TKOi1 no;npc3yMeJ3aeTcH llcnoJI:osoBaHHe 

He06XO;ztl1MhlX 33leM8HTOl3 peKOHCTpyKUI111 CCtC5hlTlli1 H ;zt81I:OHe.i1maH o6paC5oT

R8 :BIIJIOT:O ;l\0 ITOJiytJeHHH HeKOTOphlX @i3Ht~eCKl1X pesyn:oTaTOB. 8TOT 

STan OC5pa60TRI1 npOBO;ztHTCH J3 paMRaX OH-·JiailH nporpaMM • 

BonpOCH M8TeMaTH'!J8CROrO o6ecnetzel:Hfl. CHCTeMH MaCCO:BOH o6pa60T- : 
RH HH(J}OpM8UHH npH 6ec{JJI13l:OM0l30M Clle.Me, 8 T8KJKe opraHH38~lll1 npOCMOT

pa H 06pa60TKH HH(J}OpM8Ul1H. B ;ztaHHOM npCteKT6 He paCCMaTpl1B8IOTCH. 

3.8 PasuemeHHe annapaTypu 

Kax 3KaaaHo EHme, TB-KaMepu n qacT:o aneKTpOHHHX 6noKOE 63~T 

ycT8HOEneHH Ha OITTH'!JeCKO~ ~epue P~CKa E MeCT8X1 r~e E H8CTOHmee f 
EpeMH pacnonoJiteHu tzeTupe ~oToperncTpa!I opa /!9/ ~· B aTOM CJiytzae ;nEe 

1 

coce;ztHHe (no nytzKy) TB-Kauepu paa.MemaxtTCH E O;zuiOM o6mev aneKTpo

uarHHTHOY SKpaHe, KOHCTPYKUMH KOTOporc EO MHOrO.M COEIT8;zt8eT C KOH~
TpyKUHe~ 3Kp8HOE 1 paapa60T8HHHX ~H Tene:BH3HOHHO~ CHCTCMH KOHTpO

nH CTPHMePHO~ ka.Mepu ]!?/ • Bee He06XC;ztH.MOe DHT8HHe HMnyn:OCH 
CHHXp0HH38UHM H ynpa:BneHRH, a T8KX6 E~;l\eOCHrHan nepe;ztaiDTOH DO Ka-
6enHU ~RHO! OROnO 40 M1 S8KnDtJ6HHHM l ;ztEO~HO~ 3RpaH-tzynoK. 
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EJIOKH ynpaBJIGHltH CI\mnrpoBaH1~8M' oopaOoTKI1 Bll,I(80CI1ri-IaJfOB' 

perMCTpau;HH 1\00p,JJ,lii-IaT H ,lT,p. Oy)zyT paSM8LU8Hhi B 8H:cnepiD.18HTaJILHOf';J 

,ltOlVIIH\8 B CTOJiRe l{Al'llAl{. B STOll )fm CTOJ~1IW Haxo.IT,HTCJI armapaTypa 

nepe,na110: .IJ;aiiHhiX B 8BM :rr OJIOI\H nwranu.H TB-KaMep, 30llon 11 ncex 

3.t~CKTpOHHUX CXGM TOJI8Bl13HOHHOli CZCT8Mbl. 

3.9. BosMo~HOCTH pasBMTHfl 

TexHH1IOCKHe xapaETepncTmnr rpe,n;JraraeMoH ,TI)IH PHCI\ CHCTOIM-,r 

6 "' y GC(_f_)UJILMOBOrO C'DeMa TIHCpOpMai]J1li HE JIBJI.HIOTC.H Tip8,'UOJII::HO ,I(OCTITZ:HMbU,fiL 

Pa3B11THe cncTeMhi MOj:\eT M.I(TM B HarpaBJienun yBeJinLiernur nponsBO.YJ1-

'l'eJI:nHocTH CHCT8Mhi ( CKOpOCTll peTIIC TpaUHH) 11 paspemammefr CTIOCOOHOC

'l'H (B pe?.JIM8 HSMepetnUI 1'IOHH3aUltiU). 

Ha ycTaHOBKax c 6oJIL!llHMH CT},HMGpHhlMH RaMepm,m .nocTI·Dr:HMa npo
H3BO.IUIT8JIHIOCT:O IO coo/c. HanpHME p, Ha KaMepe .(·Lit C 1251 anna

paTY.Q? cpaoaTblBaJia IO pas/ c. B ITJIOGI\Te pasBHT~ur ycTaHoBmr Cl{M-
200 f 26/ IIP8lfYCMaTpUBa8TC.FI Tai\M Ee '!aCTOTa paOO'fLI C11CT8MH BHCOKC 

BOJI:bTHOrO TIIITaiDI.fi CTpUMepHOII IWJ'fl.E~phi. l,;lO.iKHO IIp8Jf.I10JiaraTb, 'ITO 

YJtasaHHoe OHCTpo.ne:HcTBHe 6y,Il;e'l' ,rr,ocTMrHyTo II rra ycTaHoBI\e · PI1Cl{. 
YM8Hl>ill8I-IH8 MepTBOrO Bp8M8HH T8JI8BH3:VIOHHOii CHCTGMa MOX~GT ObiT.:: 

.u;ocTHrHyTo, Bo-nepBHX, sa c'tleT rr~tpa}IJieJr:sHoti pa6oTH Bcex TI3-RaJ\1ep 
("trro o6CYJ!\J~aJIOC:b B rrpe.n;H;rr,ym;Hx pa~:)LeJiax .n;aHHoro npoeF.Ta) H, BO-BTC 

pux, sa C'IGT YBGJIH'IGIIHJI CltOpOCTH CI\aiiiTponamHI. l1oC.1I8,TI;H88 EacaeTc.: 

yMGH:Olli8HHJI BpeMeiDI CitaHMpOBaH:HJI CTpOKU. HaiiplL\18p, 8CJIH BbiOpaTI> 

.IVII1T8JI:OHOCT:O CTpOKH paBHOti 128 MlCC ( C Y'18TOM 06paTHOrO XO)~a JJY'Ic:' 

'ITO He JIBJIJI8 TCH npoOJieMOTI, TO T!T8J)'l'B08 BpCMJI TB-I\a.MCpH rrpn 256 

CTpOitaX COCTaBHT OI\OJ10 100 MC. llp:ci: STOM ,nopTIIT'aGTCH IIp01'13DO)J,HTGJI~ 
HOCT:b IO COCV C. }laJII1Heilirree TIOBL11JWH118 CKOpOCTli pa3B8pTI\11 conp.H.ii~CW~ 
c TeXHlrriGCRHMH TPY.IUIOCTm,m ( Heoo:~o.IU1MO yBeJTIPIHTI:> rroJrocy rrponyciw ... 

IDIH nu.neoycnJmTeJr.rr 11 EOB .no 5+6 HID;, a TamKe 1IacToTy oTcqe'l'HbiX 

l!MIIyJI:OCOB B EPl\ ,UO 100 Ivl~ M Oo.nee) ,na M He HMGGT CMLICJia, TaR I\a' 

OCHOBH08 orpaHH'ICHIIG B STOM CJiytiae 3aKJII0113.8TC.H B H8BOSM0)7.HOCTU 

AaJII>Hetimero YMGHLillOHH.H BpeMeH:vr c•mpam:r.H ocTaTotnwro nso6pm:~omur 

(65 MC). 

YneJnrt:.reu:ue paspewarouieH cnoco6HOCTl1 (1!11CJia cTpoK) TB-KaMep 

KpatlHe BB..'~mo .UJLFI ycnenmoro nsMept:mn.rr norrnsaL~H1'I. Y.uoBJieTBopHTeJTL

Hhie pesy.JihTaThi B pa3,II;8JI8Hl1H 1IaCT:.m TIO IIJIOTHOCT:H HOHJ!ISD.IJ,HH ~bUII·t 
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I 
I 

no.rry'tleHhi np11 CKa.HMP.OBa.mrn TpeKoB Ha HP.U c III~roM B 3.;-4 pasa MeHI>IIIe 1 

,I(Ra.MeTpa cTpRMepa 727 I. ,Jl7m 11CIIOJIJ>3YeMoit Tpy6KR <mCJio cTpoK pas- 1 

JioiKeHIDI paBHoe IOOO HBJIHeTCH npe~eJI:bHHM ( aTo cooTBeTcTByeT IIIary 1 

CKaHRPOBa.HIDI /'J I MM B IIJIOCKOCT11 eTp:mvmpHo:f1 KaMe pH). B pas~eJie I 
2.4 npoeKTa YKasaHo, 'tlTO paspa6oT1mRH Tpy6KH MoryT_o6ecne'tlRT:b . 

TaKOe paspeiiieHRe ( nyTeM ycTaHOBKH crre:o;aaJII>Horo npmKeKTopa) • IIp11-
1 

MeHeHRe ycoBeprneHcTBOBaHEHX cxeM o6pa6oTKH Bv~eocnrHana 19/ nos

BoJUieT pa6oTaT:b C H860JII>lliOH ( 20+2!5%) MO~.JUII(l18H BH,Il;80C11rHaJia l:'I 

npe~eJII>HhiM pasperneHReM. 

O~HaKO npn ~OCTl:'IiK8HMR YKa3am~ rrapaMeTpOB KaK no CKOp0CTM 

CKaHRpOBaHHH, TaK 11 no paspemeHHID, OC068HHO OCTpO BCTaeT BOnpoc 
~ . 
0 6hiCTp0~8HCTBlm 11 06'b8M8 naMHT11 3BM. TaK, Tpe6yeMaJI CKOPOCT:O 

BBO~a ~a.HHbiX B 8BM np11 napaJIJieJI:OR)H pa6oTe TB-Ka.Mep COCTa.BJIJieT 

B aToM crr,y-qae 2 M6a:H:T/c npn rrpeEH~M o6'beMe naMHTl:'I Ha co6HT11e 

(25 K6aiT) 6e3 11SM8p8HHH 110Hl13aqH~ l:'I COOTB8TCTB8HHO - 3 MdaitT/C 

11 142 K6aii:T/co6. B pe~e H3M8peH~ HOHRSauRH. 

IIp11mrMaJI Bo BIDIMa.Ime, liTO Harna o:o;eHKa Tpe6yeMoro 6HcTpo.n;eitcT-' 

BIDI KaHaJia 8BM ITO MaKCliiMaJII>HOMY 'tlPICJIY TpeKOB Ha IIpOHSBOJI:OHO BS.ff-
1 

Toit cTpoKe HecKoJI:oKo saBhiii1eHa (xoT.H l:'I y'tll:'ITUBaeT OTKJIOHeHHe OT 

Cpe,IUiero 'tlRCJia Tp8KOB Sa ClieT ~OHOBHX CJI8~0~) , MOJKHO C'tll:'ITaT:b, liTO 

8BM CM- 4 no CKOpOCTH BBO,IJ;a Y.IJ:OBJJ8TBOPJI8T Ha.IIrnM Tpe60Ba.HIDIM (BO 

BCHKOM cny-qae pa3HR:o;a B CKOp0CT.HX MOiK8T 6HT:O ycTpaHeHa nyTeM HC

nOJI:OSOBa.HIDI H860JI:OlilOH npoMeJKYTO'If..OH IIa.MfiTl:'I paspaBHlmaiOll{ero THna, 

T .K. KOJIR'tl8CTBO pe:rncTpnpye.MIIX KC·Op.n;HHaT Ha CTpOKe CTaT11CTH'tl8CKH 

pacnpe~eJieHo BO BpeMeHH). 

TaKHM o6paSOM, OCTaeTC.H O,Il;HEL npo6JieMa - 06'b8M 6ywepHOH rra- : 

WITH 8BM. ECJIH 6HCTpo;n;eitcTBB8 Pl1CKa. (5 C06HTllli sa l:'IMIIYJI:OC YCK0Pl:'IT8~ 
JI.H) B o6osPHMOM 6y~eM He 6y;n;eT YBeJIR1IeHo, TO B 6e~DMoBoit cl:'Ic-, 

T8M8 6es HSMepeHIDI l!OHHSa:o;IDI MOJKHO II0-IIp8iKH8MY HaKaJJ.J'IlillaT:b ,IJ;aHHHe . 

6es npe;n;BapnTeJI:oHoii o6pa6oTKH (I;~5 K6aitT/mm.; 6o6HHa MarHRTHoit 

JI8HThi SaiiOJIH.ff8TC.ff Sa 30 MIDI) • B peJimMe l!SM8peHIDI ROHBSa.IJ;lm: ( IIpl! 

'tll:'ICJI8 CTPOK 1024) Tpe6yeMHH 06'b8U 6yqJepHOH IIa.MffTl! YBeJllillliBaeTC.ff 

;n;o 700 K6aitT/HMII., 'tlTO npeBlllliaeT BosMoJK.HocTH 8BM KaK EC-1040 B 

CH80, TaK n CM-4 • 

B aTOM CJIY'tlae H OC06eHHO B ~~ae TIOBHlli8HH.ff 6HCTpo;n;eitCTBB.ff 

Pl1CKa He06XO,I(l!MO npe;n;BapHTeJI:OHO o6pa6aTHBaT:O ( CjKHMB,T:O) ;n;a.IIIrue ;n;o 

HaKOIIJI8HH.ff HX B II8.Mf!TH 8BM, T.K. npm.me HaKOIIJieHHe ;n;a.mrux, fanpB

Mep, C l!CIIOJII>SOBaJm8M :o;I:l~pOBOH B:ti,TI;eOMarHHTHOH Sa.nl!CH /2B/ B Ha.IliiDC 

' I 
I 
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YCJIOBH.ff.X H8B03MO;{m0 J13-3a OTCYTCTBHH B CTpaHax-y'!aCTH::!IIJ;aX om~ill 

llO~l)CO,Il;.RlUIDC BII)J.eor,'Jai'HJ1TOciJOHOB. 

B npouecce HCC.7I8,1J;OBaHI1li TIO 6eCQJI-LJibMOBOMY C'1er11Y ,IT.aHHbTX pa3-

pa6oTaHbi ,IT.Ba aJII'OpHTMa C:t.aTIIH HHrfx_)pMaiJ;ITI! (~HJILTpaurm H BHTI;8JI8-

IDI8 3JI8M8HTOB TJ28l\OB llpH IIOMOUJ.i1 TIPID•lOYI'OJILHOll MaTpHUbi H3 .UBOHq-
/ '2.3/ <> HHX 3JI8Iv18HTOB H HC110JIL30BaiiM8 M8TOJ~a BH"TT1C.JI8HI1H B OCTa'roq-

HblX ruraccax 1291), ycneruHo rrpone,rr.eHo n:x orrpo6uBaHne Ha nporpaM-

MHhl.X Mo,rr.eJI.mc :a npe,IT.JIOJt~eHa aunapaTHM peaJinsau;HH. 

Oco6oe BH1IMamre y,n:eJIHJIOCL pasJIJiqHHM napnaHTar/I aJITopMTMa 

Ci!\aTllH HHtiJOpii13IDH1 B npouecce IIpoc)Ie;in:IDaHIIH Tp8KOB. C IJ;8JILIO npo

B8,1I.8HHH M'8TO,IUI'I8CICJ·!X HCC.li8,1I.OB3HHH paspa6oTaH MaKeT CTI8LU1aJ1bHO

I'O npoueccopa (Cl1) :UAA npnmna :a C)KaTnH umpopMar:uur, nocTynamu~eii 

C T8JI8Bll3HOHHHX RarJiep 6ecqmJILMOJ30H CHCT8M1I. 

I1WpOpMaiJ;IIH TI3 OJIOI{a p8I'liCT])8.U}ni KOOp,IL:VIHaT TC TIOCTyrraeT B 

6ycpepr-roe sanoMHHaroruee ycTponcTBo (R~Y) cneurrpoueccopa, cocToH-

mee ns .UBYX 6JIOKOB no 256 32-pa:3 PMHHX CJIOB ( I3 pasp.fl,I!;OB- rwop

;LUIHaTa X, IO - Roop.rr.mraTa Y 11 7 - rrmpmra Tpei\a). 3YI n. 3Y2 
noo'Iepe,rr.Ho san_oJIHHIOTCH Koop.run-Ia'k'eJvm c·rplU.'lepoB. IToc.ne sano.;1H8HIUI 

oqepe,TI;rroro 3Y c5JIOK ynpaBJieHIIH CJI Ha'InHaeT C'IIITHBC:JIHe Iwop.n:mraT, 

o6pa60TKY B COOTB8'l'CTBHH C BH6pilHHI:IM aJirOpMTMOM li BhlBO,I( B C~Xa

TOM BH.TI;8 B 8Biv'I. ECT8CTB8HHO, 'ITO Bp8MH C'iliTblBaHHH II o6pa60TI·G1 

:m-IfupMaurm C 3Y ,UOJDICHO 6LITL MCH:~rne Bp8M8HI1 ero 3aiJOJIH8i-IHH. Bc.rr 
... c~l:moJIHeHCLJ lli TTJI It-~·IA~· ~- o anrrapaTypa lh'ffi3.~-:r.ter.JeHTax l·oT'r:nr- B CTaH.napTe \.t\.t· · n.. HH op 

KotmpeTHOI'O BapnaHTa 8JII'OpHTMa OCYI.U8CTB.n:.HeTCH II8p81\JIIO't{aT8JI8M Ha ! 

rre pe,ILH8ll naH8JIR CTI8U}IaJILHOI'O MO,:J;YJIH, BXO,TI,FIJ..U8I'O B COCTaB CIT. i; 
B MaKeTC en rrpe,nycMOTpeHa B03M01;\HOCTJJ' arrnapa'I'YPHOH pea- l'! 

Jrn3ai.UII1: H8CI\OJILKHX aJII'OpH'rMOB CK8THH HH1JOp!'.1aUMH: 

- mzaTue B npoueccc npoCJieJnmaHHR oT,rr.eJI:OHhiX 'l'perwB n npe

;neJiax CJiaHca. BHXO.TI.HOTI 11HclJOpr·.IaUii8H CIT ,IJ,JrH I\aE,Il;OI'O TpeKa .HBJIHIO'l'

d 

CH KOOp~IHaTbi ~aqaJI~ Tp8I\a B 11p3,U8JiaX CJiai1ca (XH .' Y H)ltJil~.,OJI HE•:;:· 

Ha rrpem (1q).IDIVJ.Cb9,L I"JM ±oX·, AY}, a TaroKe napru.mrpbi,Hoooxcmzr.:sfe\JTOcJre,rry-.:O- 1
, 

p ~ I 
lU8I'O Oflxl1-Jiai:H Bhit.HICJICIUIH HOHII3aQ1lli - CYMTvlapHaR J~JIHHa TipOCDCTOB i 
( :E h ) , 'l!HCJIO npocBeToB ( l1L.. ) , cpe,II.Hmr rrmpnHa cTpHMepoB Tpe- ' 

I\a B npe.rr.e.;ra-x: CJ1aitca ( t:7 ) 11 H8fWTOpbie rrpHsHal\u; 
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- Cii\aTMe B npouecce rrpocJio:nmaH:vr.rr oT,rr,eJibHJJIX cTpm.1epon. 

B 8TOM CJJy1!ae I13 en BhU(aiOT~.FI XH; y H, ± 6X' A y H iJ ,IJ;JIR 

RaJtUI.oro cTpirMepa ( crycTI-ca cTpm.;epon); 

- CJKaTue B npou;ecce rrpocJICiGIBaHHJI Tperwn B rrpe,neJrax eM

r-cocTII 3Y. 8TOT BapuaHT 8.7II'OpH'r~.'a OTJIII1!88TCH OT IIpOCJICimB8HIUI 

TpeRa B rrpeJ~CJiax CJialica TOJibiCO TGM, 1!'1'0 Mai\CHMaJI:bHO B03MO~~ma.rr 

",n;Jnma rrpocJieJKMBaHH.FI" H:e orpaHv'IeHa ,n.mmo:ti cJiatica, a orrpe.rLeJI.rr

eTc.rr 8J'vTKOCT:biO "'J.Y I1 I\OJIH't!GCTBOM Tp8I\OB B 00pa6aT1IB88MOM \IJparMeH

Te COOhiTHJI. 0r.t'Jll11!a8TCJI TamKe cpc·pMaT B1I,U8B88MOM ( et:taToti) HHCQOp

M8I(Hl1. CJre.rrye'r OTMeTHTL, liTO HEJI:bs.FI rrpmrsBOJibiiO ynem1'liiBar.t'b 

8MROCT:O 3Y, T. R. B 8TOM CJ'Iy1!ae ,TI;JI.FI Y1!8Ta HCI-I:ali\8HH~ H I-l:p1IBH3H1I 

TpeKOB B CIT .H80clXO,IU1NJO BBG CTH C·JIOR ,IJ,Jf.FI Bbl1!1ICJI8 Hl1JI ITOITpaBOI\ H8 

H3M6H8HH.FI yrJia Hai\JIOHa Tpei\OB Ji B1I,IJ,8B8Tb Rp0l.18 ROOp,UUH8T Ha1!a-

JI8 n ROHIJ;a Tper-ca eme H PM IIpOlliB.IICyTO'IHlJIX T0'18R. Tai\I1M o6pa30M, 

aqx:pGRTHBHOCT:O aToro napnaHTa aJ:ropnTMa cyu.(eCTBGHHo 3aBHCHT oT 

CJIO-'ICHOCTH KapTHHhi COOHTHJI H ere' TOTIOJIOriiJ1. )laHHHH p8.7illiM npe,n;ycMo'· • 

peH, B OCHOBHOM, ,TI;JIJI OTpaOOTIGI Iv18TO,l1;111\U H3MepeHI1.fi HOHII38IJ;11I IIpH 

cKatmpoBaHmi o:mmo~:mnrx: rrps~.10JIIH :eih!mc T perwn, a 'l'ai~~~e ,TI;JIH orrpe

,n;eJreH:vr.rr orrrrHMaJibHOtl ,Il)UIHH CJiaiic:a. 

B npou;eccope saJIOJKeHa B03l\lO.IKHOCTh yqeTa Rare Bcex 6es He-
;;--..,_ • .:::> e. 

KJimqeHYJJI rrpocBeToB, Tare n npocneTOB, HMGIOl!UiX ,JJ)mny r:..,( ..:> , 

r,n:e .(.~ - HGROTOpa.rr MTIHI1MaJI:bHaJI )J,JIHHa. BeJIHq:aHa <'v, IUH-

pMUa I{OpH,II;Opa IIpOCJI81f\JIBat-IMJI, a TaK.1t8 ,II,JIIIHa CJiaiica sa,na.IOTC.FI C 

DyJIJJTa ycrrpaBJICHHJI en. HMeeTCH Tamxe B03MOJI\HOCTh o6xo,nTITI) I-Ie

KOTOpLie apn(QrvJeTH't!ecrnre oneparun[ B aJII,opnTrv1e n IISMOHHTJJ <iJop-

MaT BHXO,TI;Hoti nmpopManJHI. Bee 6JrOKH cneturpor:r;e ccopa JIB.,'ImoTc.rr 

nporpaiVIMHo-yrrpaBJif:I8MhiMH. 

KOHC't!HOii [(8JibiO M8'l'O,WI1!8CRHX MCCJIOJJ,OBat-nri-1 HBJIJIGTCH. Bbi60p 

anropnTMa :n oTpa6oTr-ca B peaJILHIIX ycJioBn.rrx anrmpa·rypu crreu,rrpo

ueccopa .n;JIH OH-JiatiH c;ita.TH.ff HHlpOpMaiJ;1IH 083 DOTGpii '£0'1HOCTII 

BOCCTaHOBJIGHH.FI reoMeTpi11:!8CIWli JCapTHHLI C06blTHJI II TO't!HOCTH H3-

M8p8HHJI HOHH38WHI. Hpe,nBapHT8JIJ)Hbi8 OIJ;ClU\lr, C,TI;GJiaHHhi8 Ha OCHOBe 
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HCITHTaHMH rrporpaMMHbiX MO.TI:8JH:~H H y<:IHTbiBaiOIUH8 peaJLbHO )J;OCTMrHyTH8 

Ha MaKeTe CIT xapai\T8p11:C'l'l1I\ll (B J8pBylO 0'4:epe.n;:o 6hiCTpo,nei:icTBII8), 

IIOK8Sl1BaKJT, 'ITO MOii\.HO ITOCTpOHTL ~D8I.JJ1WI:OHLI}I npoiJ;eccop, paOOTalO

li'(HM CO CIWpOCTLIO CRamrpoBaHHH B T8.,18B11SHOHHOM CHCTGr.m 1I IIOSBOJIH

IOJni1M B 5+10 pas yMGH:OlliHTL 00'1GM MH~lOpMarJ;llH .IJ;O 38IIHCI1 ee Ha Mar

HliTHy-'10 JI8H'ry 8BM. lipu T3KOM I\031lxr,:m.J;J,I8HT8 CJKaTHH CT3HOBHTCH pe

aJLoHJlM HaiWIIJrer-m:e ,rr,aHHUX ,rr,aJKe TI}H yBeJnr'4:eHnH 6hiCTpo.ne~ic'l'B:!"1H 

PM~ha .no IO coo./c. 

Ter11 He Merree npe.ncTaBMe'l,c.:r necLMa aKTyaJILHIJU Bonpoc o 

IlpH06peT8HlU1 HaitoTIWreJieli Ha Mal':U1THOti JI8HT8 C TI.JIO'l'HOCTLIO SaTIHCH 

6250 6atJ:T/.IT.IOtiM, '4:TO Il03BOJIHT TIO:tTH B 8 pas YM8Hblll1iiTL paCXO,If, 

MarHHTHOM JI8HThi Ha 3KCTI8pliiM8HT (TipH TOll 118 CTOHMOCTH MarHMTHOif 

JI8H'rhi) H COOTB8TCTB8HHO YB8JIIP:UH:O HHT8pBaJI 38M8Hbl 6o6HH Ha HI'JLJI. 
BrrpotreM, · 3Ta npo6JreMa r-re HBJIHeT ::!R cnerxH(QHtiHoi1: TO.JI:OKO JVIH PHCKa, 

pe-q:o H,IL8T 06 008CTI8'4:8Hllll BC8X 3.7I8KTpOHH1IX 3KCTiepviM8HTOB, B8,TI,Y

UUiXCH B CH30. 

HrucoHeu;, y<:IHThiBM Mo,nyJIUihi~i npnHIJ;HTI nocTpoemiR TeJieBHSHOH

nofi CHCT8MH ll B03MOJ1CHOCT:O ru6Roro HSM8H8WUI 88 I\OHgmrypaUITH, 

a TaroKe To o6cTOHTeJI:oCTBO, ·i.rro Jpn cos.narrnH TC .n;JIH PHCKa Mhi 

no MHOrMM napaMeTpaM c'ramnmaeM:JH c 3I\CTpeMaJILHbi1vm ycJIOBIIHiviM 

(pasMep CTpHMGpHO}I KaMepbi, Tp80,78Mbl8 paspemeFJIR ll CB8TOBa8: 

tiYBCTBHT8JILIIOCTL, 06'1eM perncTp~IpyeMOII liHfpOpMar:u·m: li1 ,rr,p.) , M01K

HO YTBep:il¥J:8T:O, '4:TO ,ILJIH ,npyriiX I13B8 CTHh1X B HaCTOHtnee Bp8I>..J.8: CTpH

M8pHh1X I\al\18p 6ecrDHJI:OMOB~8 CHCT8 'v1U MoryT OhiT:O COS,IL3Hhl sa . Cti8T 

yTipOII\8 HI:LH OIII1:CaiiHO .H BbUII8 CHCT8Moi •. 

MoJinro saMeTHT:O, '4:TO TB-ImMepa H. peruc~pnpyromaH annapaTy- , 

pa Ha Jrn:HMH C 8BM HB.JimOTCH TIO cymecTBY T8JI8Bll3llOHHblM CKaHI1pyro-

IIU-IM aBTONJaToM ( sJiei{Tponauil: anaJror HP.U). 06JiacTn npnMeHeHUH Te

JieBHSHOHHofi annapaTypl1 B TaKOM 8CTiei\T8 B8CUv1a OOllUipim (BBO)~ B 

3BM qepT8J!Ceii, rpacflHKOB H ,ILpyriiX MaTepl18JIOB, 38TII!IC8HHbLX Ha rpo
TOTIJI8HJ\y). Paspa60T8HH3H B JIBI'A CHCT8Ma BbiOOpOtiHoro cm:nmpo-

BaHl1.H HS06paJKeHHM npaKTl1ti8CKH CHJtiNi38T TipOOJieMy 06'1eMa perBCTpi'l

pyeMOli HHlJ?opMau.n:u / 3I/. CJre;rLyeT OTMeTHTb pacTyuzym IJOIJYJIHPHOCTI) 

T8JI8BH3HOHHHX CHCT8M B CM8.iKHhJX 06JiaCTHX H8yiUI 11 Texmmn (oco-

08HHO B M8,U11KOOI10JIOrUti8CKlfX JICCJIG.IJ;OB8HUHX) BCJIC.IJ;C'rBIIe TipOC'l'OTbl, .. 



3I. 

BHCOKHX SRCnJ1Y8rra,I..l;IIOHHbf.X xapaYTepHCTUl\, ,I(8llf8BM3Hbi II ,TI;OCTyriHOC

TH T8IUIX Cl1CT8M / 32/. 

IY. IliiaH cosJJ.mnur c5cc(Jwun rlioBo.fil: cHcTeMu c'heMa !imcT1opMarurn 

co CTpHMepuoi1 HalM)pbi ycrraHOBIUI PHCl{ 

OcHOBHue pa60Thi no pea.mma.IJJlli ,naHHoro npoeKTa, rtacaiOil\L-IeCH 

ero nepBo.H o-qepe,nn - sanycrca c5eccpHJibMOBOli cncTeMH B peJr..JuvTe 1I3Me

pemu:r reoMeTp:a-qecRmc napaMeTpoB co6HTni1, - npe.nnoJiaraeTC.H saBep-

nrnT:o B I980 rolJY c TeM, '!TOOH B · I98I ro,ny nponsBeCTII KoMnJien:c- 1 
ayi0 H8JI8,Il;I\Y, M8TO,Il;H'l8CI\H8 H3M8 pellii.H TOtiHOCTHbiX H ,npyrMX xapaK

TepHCTID\ TC B cpaBHeHnn c tPHJTh\10Bofii MeTo,JUnwtl· perncTpawm co6bi

TRii II 38IIYCT:HT:O T8JI8BH3IIOHHYIO CMCTeMy Ha CIT8KTpoMeTpe PHCl{. 
BTopM o'lepe.n;:o rrpoeitTa - 3anycrt TC B peuMe M3Mep€I-LVIH MO

Fmsar~n1 - nJiaHMpyeTc.H Ha 1983 ro.n;. 

B .n;aHHo:H rJiane onncaHa HM :;IO!l\a.Hc.F.I TeXHIItiecKa.F.I 6asa n vrsJIO

xeH TIJiaH OCHOBHblX pa60T. 

4. I. TexmrqecH:a.H 6asa npo'lli!§: 

Pa6oTu no cos.n;aHMIO 6eccinvr:;,MoBoi1 cucTeMH ·c'beivia HHc"popr.JiannH ! ;-
1 

j 
6y)fyT npOBO,Jl2IT:OC.H Ha 6ase T8JI8:3l13llOHHOfr CHCT8Mbl ROHTpOJlfl ( TCl\) 1 ~~~ 
cTpMMepHorr KaMepbi cneRTpoMeTpa PHCK, ROTOpa.R BBe.neHa B arwnJiy- ), 

8T8UMIO B 19?9 ro.n.y. YRa3aHHa.H eJiCTeMa, paspa6oTaHHM COBM8C'rHO 

C l1~B3 AH IllP, IIp8,TI;H83Ha'IeHa .IL~UI OTOOpCDK8HIUI Ha 8RpaHaX T8JI8-

BH3MOHHhiX MOHUTOpOB paOo"tlero O<)'beMa CTp:aMepHoi1: RaMepu C U8JILIO 

npe.n;ocTaBJieHim: ::mcnepnMeHTaTop~r B03Mm:mocTH Bu6opa ycJiomlli 

SKCII03JII.1;Iill U noJiy-qeHH.IT CB8,I(8I-IHH 0 pmKIIMe pa60Tbi IcaMepi:.I ( ra30-

B8JI l1 BHCOKOBOJI:OTHa.H CMCT8M1I) ll 0 TOnOJIOrMM COOhiTHM. 3Ta HH

CfopM3nli.H H800XO.n;MMa ,TI)IJI HaJia.,n:RH peJKHMC paOOTU CTpm.-repHoil IW.

Mepu, a TaiOKe ,Il,JI.H H8CTpO:i!fK}1 8Itcncpmv18HTa U nepn:O,!Lki'lGCI\OrO KOH'r

poJIJI. 
TCK BKJII0'1:aeT B ceu.FI treTHPE TB-KaMepu c nepe.n:ruoruHMH Tpy6ItaMI1 

Vi 
XaJIBni\OH B coqJieHemnr "tlepe 3' BOJ OI\OHHYJO. OII'r:vmy C _ 30118Mk1, .ILBD ycrp: 

.. '. 
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CTBa 3aiiO!'vlliHa.HIDI T8JI8BII3IIOHlillX II300])8JK~HIIH Ha Tpy6Kax Jli.:ITOKOH, 

TB-MOHIITopu, ycTpoficTBO yrrpaBJiemm n ciiHXpOHII3auMII, KOMMYTaTopu 

BII,IJ;eociirHaJIOB, rryJI:hT yrrpaBJieHII.f! II ,II;J)Yriie 6JioKR. Bee TB-Ka.Mepu pa- i 
OOTaiOT B T8JI8BII31WHHOM CTa.H,IJ;apTe C lrGIIOJI:h30BaHII8M TOJI:hKO O;LJ;HOrO 

IIOJIYKa,I!;pa (312 CTpoK). 3arrycK TCK OCYJ.n8CTBJI.f!8TC.f! OT TpHrrepa yc

TaHOBKR PilCK B MOM8HT cpa6aTUBa.HIDI CTpiThmpHOll 1\aJJiepH. 0IITH1I8Clt08 

:aso6paJKeiD.Ie o6'beMa cTpiiMepHoil KaiVrepu rrpeo6pasyeTc.f! B TB-Ka.Mepmx 

l • 

B IIOCJI8,1J;OBC3.T8JI:hHOCT:h BII.n;80CHrHaJIOB, KOTOpue MO)J;YJIHpyroT 8JI8KTpOH

HUll JIYq B 3aiiOMHHaiOIIUDC Tpy6Kax Jli.:ITOJWH, cpopMHpy.H Ta.KIIM o6pa30M Ha 
. . . 

MRill8HH ]IITQKOHa 8JI8KTPOCTaTH'q8CK08 li300paJKeHHe KapTIIHH COOHTII.f! B 

cTpHMepHoil Ka.Mepe. Mso6paJKeHHe c .n;B?X TB-Ka.Mep 3aJmCHBaeTc.f! Ha 

.n;Be rroJIOBIIHKR MHIIIeHH .llirToKoHa. B peJru:Me c1ffiTHBaHH.H IIHcpopMarum 

C JlHTOKOHa Ha MOHHTOp o6pasyeTC.f! IIO~IH1Ill T8JI8BH31WHH1Ill Ka,IJ;p ( 625 
CTpOK). ilOJIHa.f! KapTIIHa COOHTII.f! (4,6 M) H300paJKa8TC.f! Ha 8Kpa.Hax 

,II;BYX pR.n;OM paciiOJI0~8HHbiX MOHIITOpOB. BpeM.H BOCIIPOII3B8,!1;8HII.f! oqepe.n;

Horo co6HTII.f! Ha sKpaHe orrpe.n;eJI.HeTc.f! ca1mM orrepa.TopoM II Mo~eT coc

TaBJI.HT:h OT ,!1;8C.f!TKOB MC ,!1;0 15 MHH 6ea yxy.n;meHH.f! Ka'q8CTBa H300paJK8Hru. 

Cos.n;aHIIe TCK .f!BJI.HeTc.f! B~biM s~~arroM Ka.K B pa6oTax rro sarryc:ey 

II SKCITJIYaTarum crreKTpoMeTpa PMCK (mmocpe.n;cTBeHHHH BH3YaJI:hHHH 

KOHTpOJI:h Hes<lJ<PeKTIIBeH), . 

Ta.K II C TO'qKR spemm pa3pa60TKII 08cQJHJI:hlVIOBOM CIICT8Mbi C'b8Ma liHqJOp

MauHII, rrocKoJI:hKY B rrponecce co3.n;aElU[ TCK 6HJIII pemeHu MHorne ~e

HepHHe rrpo6Jiervru, cyrnecTBeHHo Ba.iKiille .n;JI.fi paspa6oTKR 6ecWM:DIJIOBoil 

CHCT8Mbi (BHOOp H HCCJI8,1J;OBaHH8 xapa.K~'epHCTIIK TB-Tpy6oK , paspa6oT

Ka 6JIOKa aHaJIOrOBOH o6pa60TKII BII,D;80C:HrHaJia, 3a,mHTH1IX 8Kpa.HOB, 

ycTpoilcTB sarioMIIHaHH.H TB-nso6paJKeHltit II .n;p.). 

~CT:h ,n;pyrHX 6JIOKOB, H800XO~~ ~ 6eo@RJL:bMOBOH CHCT8M1I, 

Ta.KIIX Ka.K 6JIOKH perHCTpa_wm KOOp.n;HHHT II yrrpaBJieHII.f! CKaHIIpOBa.IDieM, 

6wm: paspa6oTaHH ~ T8JI8BRSHOHHOH J"CTaHOBKR Ha JII.lliiiR C 8BM 

M-6000, Ha KOTopou rrpoBo,n;HJmc:h cTeH,I;oBue nciiHTa.HIDI TB-Tpy6oK. YKa-: 

3aHHH8 6JIOKR BhiiiOJIH8H1I B CTaH,IJ;apTe EAMA.K II MOryT OHT:h HCIIOJI:h30Ba

H1I B 6e ctlJM:hl.'IOBOH CllCTeMe IIOCJI8 H8KC~TOpbiX ,n;opa60TOK, Y'qHTHBaJOIIUiX 

crren:a<PIIKY pa6oTH armapaTypH Ha PMCKe (HsMeHmOTC.f! BpeMeHa pasBepT

KR, KOJIR'q8CTBO TB-Ka.Mep R .n;p.). 

YKa3a.HH1Ie paspa6oTKR .fiBJI.ffiOTC.f! cep'besHoil 6asoii·,IJ;JI.fi rrpoBe.n;emtfi 

pa6oT no 6ec~JE:JI:DMOBOMY c'I>eMY IDI<lJoiJME.rum c PMCKa. 4 



4. 2. 1JJ:ra.H OCHOBHhiX pal50T 

TeJieBH3MOHHb!e Ka.Mepbi CRCTeMhi KOHTpOJI.H pacnOJIOiK8Hbl Ha. 

onTR"ttecKoH <IJepMe PMCKa Me1I\fiY "tteThlp:OHJI <lJoTope:rncTpaTopaMH H o6pa
syroT TpeT:OID rrpoeKqHID KapTRHH C06HTltit B CTpHMepHOH KaMepe. fiMeHHO 
aTo o6cToRTeJI:ocTBO nosBOJIReT Henoc~!ACTBeHHo noCJie sanycKa TCK 
npMCTYIT¥IT::b K M3rOTOBJieHMID M MOHTamy npoTOTMna 6ec<lJHJI:OMOBOM CMCTe
Mbi (~ OAHOM npdeKunM) M OTpa60TKe B peaJI:OHHX YCJIOBHRX OCHOBHHX 
ee ysJioB nyTeM rrpocToro A06a.BJieHIDI annapaTyphi ~ pe:rncTpa.r.um 
KOOPARHaT TpeKOB ¥I rrepe,IJ;a'tffi XX: B 8BM np:vr napaJIJieJI:OHOH pa6oTe CIIC
T8Mbl KOHTpOJIJI no ee npRMOMY Ha3Ha"ttef~. 

TaKHM o6pa30M·, CRHXPOHHO C pei'YCTpciiJ;HeM Ha qJOTOIIJieHKy ABYJC 
npoe~H co6blTHR Ha MarHIITHYID JieHTY 8BM 6yAeT 3an¥ICHBaT:OCR TpeT:oR 
npoeKURR oT TB-K~rep. PasYMeeTcJI, a~o 6yAeT cpaBHIITeJI:oHo rpy6aJI 
I.LHWPOBaJI KapT1i!Ha co6biTM, nocKOJI:OKY B TB-KaMepax TCK HCnOJI::b3YJOTCR 
npoMb!lliJieHHHe aJieKTpOHHHe 6JIOKH clJoprvrnpo:aaHJim n ,PasBepTKH JIY"tia, He 
o6ecne"tiMBaiDmHe He06XO~OH TO"tiHOCTM, JIMHeHHOCTH H CTa6HJI:OHOCTM. 
0AHaKO Ha.JIM'tffie JKa3aHHOrO npOTOTl!na 6ecclJHJI:OMOBOH CHCTeMbi, BO-rrep-
BHX, AaeT peaJibH~Q MaTepnan II WPOHT pa6oT nporpaMMHcTru~, cosAaro-: 
muM MaTeMaTn"ttecKoe o6ecne"tteHHe TC; BO-BTopux, nosBoJIReT no Mepe 
paspa6oTKH npeJ..LHSHOHHhiX aHaJioroBHX n APYrHX 6JioKOB BBO~T:o MX B 
,IJ;eHCTByro~ CHCTeMY M IIpOBePflT::b B peaJI:OHUX YCJIOBHRX; B-TpeT:OHX, 
saiTHCaHHaJI Ha MarHHTHYID JieHTY HHqJOPMauHR MOiKeT 6HT::b MCnOJI::b30BaHa 
~ IIPOCMOTpa H OT6opa C06biTHH ~ A9JI:OHefur.IeH o6pa60TKH qJHJI::bMOBOro, 
MaTepnana Ha cKaHHpyromux aBTOMa.Tax *); B-"tteTBepTHX, o6pa6oTKa AaH-. 
HHX C TB-KaMep no BCeH ~eno"til\e rrporp~~ BITJIOT::b AO reoMeTpH"tteCKOH 

*) XOTJI B AaHHOM npoeKTe TeJieBH3HOHH,l.ff CliCTeMa IIPOCMOTpa He pac
CMaTpiiBaeTCJI, MOiKHO TeM He MeHee OTM1~THT::b pH,Il; ee npeHMYmeCTB no 
cpaBHeHHID c o6II"tiHhiM rrpocMoTpoBhiM o6o)YAOBaHHeM: BOSMOiKHOCT:O YBH
AeT:o Ha AlfCITJiee co6hiTHe ~eJIHKOM ( TaKa.r.r iKe MHqJOPMaUHH Hax:OARTCR Ha I 
4 Ka,IJ;pax ABYJC ITJI8HOK) ; Ha AlfCITJieH BhDO,n;JITCJI npe,IJ;BapMT8JI::bHO CKOppeK-,1 
THPOBaHHHe Ha HCKaJKemm 80IIoB H "ClliW~He" co6hiTHR ( T. e. 6oJiee pe- , 
aJI::bHaJI KapTHHa, "tteM Ha npOCMOTpOBOM eTOJie); OAHOBpeMeHHO C H306pa
iKeHHeM C06blTl:tf.I Ha AlfCIIJieM MOryT 61!T::b BLIBe,IJ;eHbl ,Il;aHHble OT BH81IIHIDC 
,IJ;eTeKTOPOB, "tiTO TaKme BaJKHO ~ aHamrsa C061ITHJI; C~eCTBeHHO nQMU
lllaeTCR cKopocT:o rrpocMoTpa; ,1J,li.fi HeKOTopux sa,n;a-q "npocMoTp" MOiKeT I 
6biT::b nOJlliOCT::biD aBTOMa.TM3HpoBaH (rrpH HaJIH'liDI COOTBeTCTByroli{ero rrpor-

1 

PaMMHoro o6ecrre"tteHHH). 
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peKOHCTpyRI .. Ulli l'I KIDieMaTH1{8CKOH H)f,8HTMWIII\ai..UUii C06IUTHll )J,JIJI 1\ruK,UOM 

rrapu rrpoeru:un1 .n:aeT B03MO)K}IOCT:o ua Bcex aTanax cos.uamur dec(QMJilJMO

BO~ CHCT8MLI IIOJIY'IaT:O Oc51>8I\TllBH1I8 ;rr,aHHLIG 0 ee TO'IHOCTH II ;rr,pyrnx rra

pa.MeTpax B cpa.BH8IDIH C c]IIJilJMOBOII perHCTpar.ureii li o6pac50TI\Oii. 

floCJie paspa60TKII U H3rOTOBJI8HHJI BC8X He06XO.I(11Ml:IX Y3JIOB J.ii l:IX 

MCmiTaiiiDI Ha npoTOTIIrre TC cfloTopenrcTpaTopu Ha PI1CI{e 6yJJ:JT saMeHe

HH TB-I\a.NiepaMI1: H 6y;rr,eT IIpOH3B8,1J;8H sarrycK 6ecWIIJIJJMOBOlr CliCT8MLI B pe
lKl:IMe H3Mepemr,q rem.IeTpH-qecKMX xapaKTepncTim co6uTHi1. IIapaJIJieJILHO 

C CITIIMII pa60Tar,m 6yJJ:YT IIpOBO,IJ;HT:OC:JI M8TO,IJ;lfl1:8CI\H8 HCCJI8,1J;OBaiD1JI ITO H3-

M8peHHIO HOHH3a.I.U'IM ( orr.FIT])-Ta.KH B C:P?-BHemnr c WHJI:OMOBoli nu(popMa.I.U'Ieii; 

noCJie sarryci\a nepBoil o-qepe.n:n TC O,IU1H n;.rn ,n;Ba WOTopenrc•rpaTopa Moryr: 

6HT:O YCTaHOBJI8I-Ihl: Ha M8CT8 TB-Ka.IvlE p) U B CJIY'tfae IIOJIOJKI1T8JIDHOro pe-

3YJI:OTa'l'a B CUCT8MY 6yJ.zyT BH8C8HLI Heo6xo;rr,:m.1hie l13M8H8Hiffi .IJ:JJJI paOOTU 

B CITOM pei.Kl'IM8 • 

. Bee yRa3aB:IIHe lUDI\8H8pi-me :H ME TO,'llll'I8CKL18 pa60TLI, a Ta.I\jjt8 pa60TH 

ITO nporpru.'R.mOMY oc5eCII8'I81-IITIO 6eCcDl:JI])MOBOH CHCT8MLI 6YlfYT BUTIOJII-LHTLCJI 

Ha 8Bf1i EC-1040. C I98I ro;rr,a IIOCJIE rrpHodpeTeHHJI MaJIOM 3BM Cf'.J-4 ,TI;JJJI 

Hai\OUJI8HIDI .IJ;a.HHLIX 11 yrrpaBJieHH.FI T€JI8BU3JtiOHHOH CUCT8MOM 6y,n:eT HCIIOJiiJ-

30BaTI>C.FI STa MaillliHa. Ho B JIIOOOM c.nyqae 6y,neT coxpa.H8H BI:lXO,II; Ha 

EC-I040 ,n;JI.FI o6pa6oTI\H aTaJIOHHmc co6uT:v.lli no Bce:ti nerro'!Ice rrporpar:rr·.I 

H, Tai\J1M o6pa30M, ,n;.mi KOHTpOJIJI 8HCII8pi1M8HTa. 

Y. 3ar\Jiro-qeune 

fipMBe;rr,eHH118 B .IJ;ai-IHOM rrpoeKT8 MaTe pHaJihi IIOI\a3IlBaiOT aRTYaJilJIIOCTI>, 

npa.KTH'I8 CI\YIO B03MOJKHO c•rr:, 11 8ROHOf/.Hqe CI~YIO U8JI~ C006pa3HO CT:b C03;IJ;aH!riJI 

6ec(pHJI:OMOBOll CHCT8M1I C1>8Ma IIH(ilopr>~:ar.nrn: CO CTpHl'vlepHofi I\aMepu YCTaHOD

RH PHCK :a ,n;pyrv.LX aHaJionrqnux Ka.Iviep. 

B pesyJI:oTaTe peaJIH3a.IUll1 rrpe,II)!oii~einrn uacTomr(ero npoei\Ta B I98I 
rom 6y,n;eT cos,n;ana 11 sarrymeHa ne:r;:na.rr o-qepe;n;r:, c5ecx]lLJILr.1onoif cncTeNru 

,IT.JI.fi H3M8peHIDI reoMeTpM1{8CI\I1X napar·;I8TpOB C061!TnM B CTpHr.18piiOli I\a.M8-

pe ycTa.HOBI\H PHCI{, a rrocJie rrpoBe.UeHIDI MeTo.n:u-qecicHx nccJie;rr,onai-mti B 

1982.;..1983 ro,IJ;ax 6y;rr,eT C03,UaHa BTOpa.FI Otrepe,II;:O 6eC~lJI1JIHvlOBOti CIICT8MLI 

perHcTpanim 11: o6pa6oTRU HH(VopMarunr c II3MepeHHeM :no:rrnsa..I.urn:. 

Texrw:'tfeCI\oii 6asoii ,n;JI.H peamrsauuvr rrpoeRTa .HBJI.FieTcJI TeJieBnsnoHnc-u~ 

CliCTeMa. KOIITpOJI.FI CTpnMepno}i ICaMepEr YCTa.HOBIUI PHCI{, C03,1J;ai1Ht¥ B pe-

3YJII>TaTe rrpone;rr,eiU'!fi UCC.JI8,Il;OBa..IDiii ITO 6ec(fJHJII>MOBOIV1Y C'101\1Y I1:Hcl)opr.1CJ,UIIII 

B 19?5-!978 rr., IIOCITOMY pea.7Ili3a.I(HJI HaCTO.HU{ero IIP08I\'l'a B03MOXtiia B 
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IWpoTI\118 cpoRH H C MlflllU.laJinH1IMl1 MB.Tepiia.JLoiiLIVIII 38.Tp8.T31.m. 

YtmTLIBM MO,IzyJinH1IU rrpHHUlill IrOCTpOeilliJI CHCT8MH M l303MOIKHOCTll 

rn6IW:rO H3MeHeHM ee KOHCiJnryparu:u, a TaiDICe TO 06CTOJIT8JillCTBO, liTO 

r.morne napar.mTpi:J 6eccfm.:rillMOBoH c:v:cTeMJ:J: MJI PltiCI{a .HBJISIIOTCJI ::ntcTpe

MaJillHLIMM (pa3r.!ep CTp:m.repr-IOH R8.ME pLI, Tpe6yervme TO'tiHOCTll M paspema

IOll{M crroco6nocTll, o6'I>eM pcrncTpYpyeMoli MHWOPMaiUIII n ,D;p.), r:rm1mo 

YTBepJIU(aTn, 11TO ,IJ;JI.fl ,D;py~IX H3B8CTH1IX D HB.CTOJIIUee BpeM.FI dTplitrCpHbiX 

Rar~tep 6ect]I1JIH.IOBLie CHCT8MU MOry'I 61ITI> C03,IJ;aHI:J 3D. C'tleT YITPOIU8HHSI 

OIDICa.HHOH B rrpoeRTe CECT8Mbi. 

ABTopu ncKpeHHe rrpl13HaTeJillHh IO. Eeqepy, H. Em.1Y, H • .U • .fumycapy, 

B.r.MBaHoBy , A.Llaliepy, IO.II.Liepei\OBY, B.H.Mopo3y, B.M.HoBmtoBY, 

r.A.OcOCKOBy, .u.rrose, P.ITo3e, JI.r.TKatreBy, H.H.XOBaHCROrJY ll E.A. 

XOM8HKO 38. ITOJI83I-Ib!e o6cy~eHIUI 11 ITO,IJ;,IJ;8P,."=Ucy ,IJ;aHHOll pa60Tbi. 
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