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(01974 06lteOUHeHHWU UHC•u•y• JIOepHWX UCCAe006QHUU ,l{y6Ha 

B ]a6opaTop~~ B~~CHRTeHLHOH TeXHMKM M aBTOUaT~3aqKH 3KCTIHyaTH

pyeTCH CKaHHpyiD~HH aBTOMaT Ha 3HeKTpOHHOnyqeBOI Tpy6Ke A9]T-I. AB

TOMaT npe~HaaaaqeH ~HH 06Mepa CHHYKOB Ha 35-MM ~OTOTIH6HKe. 06uep Be

~6TCH nyTeM HX npOCBe~BaHHH C TIOMO~LID npeUH3HOHHOH 9JT/I/. C~T~
Baeuaa np~ 3TOM HH~Opua~HH nepe~aeTCH Ha o6pa60TKy B 9BM E9CM-4. 

B npo~ecce c~eua ~H~opuaUHH ~ onoaaaBaHHH co6~THI B aaTpy~amrexLHHX 

c~Tya~max aa nouo~ SBM UPHXO~HT onepaTop, muem~H B cBoeu pacnopa

~eam~ ~McnneH/2/, OTITHqecKHH aKpaH, ~YHKUHOHaHLHyiD KHaBHaTypy H ~py
rHe cpe~cTBa ~~anora c 8BM. B I973 ro~ aa aBTOYaTe A9RT-I o6uepeao 

30 T~CHq C06NTRH, aaperHCTpHpOBaHHHX Ha ~OTOCHHYKax C WHpOKOaaaop

HNX HCKpOBHX KaMep, HCTIOHL3Y6YHX B 3KCUepHM6HT6 TIO HCCH6~0BaHHID 06-

paTHOrO 3H6KTpopo~eHHH TIHOHOB/3/. B HaCTOHmeH pa60T6 C006maiDTCH pe-

3YHLTaTN HCCHe~OBaHHH TOqfiOCTHNX xapaKTepHCTHK A9]T-I, nonyqeHHHX 

ITpH 06Mepe ~OTOCHHMKOB C 3THX KaMep. 

Coa~aamm aBTouaTa A9RT-I rrpe~·JeCTBoBan TeopermqecKmH aaaxma era 

xapaKTepHCTHK/4/. E~HO ITOKa3aHO, qTQ ~eHa OTcqeTa H3YepHT6HLHOH CHC

T6MN aBTOMaTa, paBHaH 30 MKY (COOTB6TCTBymmaa cpe~H6KB~paTHqaaa 

DWH6Ka~9 MKY), HBHH6TCH npH6YH6YOH npH o6pa60TK6 ~OTOCHHYKOB C ya

KOaaaopHHX H 60HLWMHCTBa WHpOKOaaaopH~ HCKpOBHX KaYep. ~YemTCH, 0~

HaKO, MCCHe~OBaHMH mHpOKOaaaopHNX RCKpOBHX KaYep/5/, KOTOp~e TIOKaa~
BaiDT, ~o npm TmaTeHLaou no~6ope peEMua mx pa6ors cpe~aeKB~parmqaoe 

OTKHOHeHHe TpaeKTOPHH HCKp~ OT TpeKa UpH6HHEaeTCH K 80 MXU. ilpK ~o-
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TOrpa~MpOBaHMM C oOH~H~ll KOS~ll~HeHTaMll YY8HhW8HMH STO Tpe6yeT 

TOllliOCTM o6Mepa CHHYKOB ~ (2+4) YKM. 

Hap~ c owm6Koli sa cqeT ~eaH oTcqeTa,aa peayHDTaTH maMepeama 

BnMHIDT WYMH B ll3M8pllTenhHOM KaHane, a TaK~e aenHHeHHOCTh ll3M8pHTeHD

HOH CHCTeYH aBTOMaTa, yqeCTh KOTOpUe 6i3 cne~manhHUX llCCHe~OBaHHH 

~OBOnhHO Tpy~HO. 

Ueaa oTcqeTa 30 MKM B maMepHTenhHOi1 cmcTeMe aBTOMaTa AS]T-I ae

npMBHllliO BenHKa no CpaBHeHHID C ~pyrHYH H3MepHTenhHUMH ycTpOHCTBaYH, 

mcnonhsyeMHYH npm o6Yepe WOTOCHHMKOB. Hanpmuep, wmpoKo pacnpocTpa

aeaaaa ycTaHOBKa TIYQC/6/ HMeeT ~eHy OTCqeTa 2 MKY. ilOSTOMy
1

HeCYOTpH 

aa aanmqne TeopeTmqecKoro aaanmsa,Bonpoc o ~eae oTcqeTa B aBTOMaTe 

A9]T-l nOCTOHHHO BHSHBan COMHeHHH B ee 060CHOBaHHOCTH. 0KOHqaTenhHH~ 

OTBeT 3~eCh MOrnH 6H ~aTh, nO-BH~HMOMy, nHWh SKCnepHYeHTanhHHe HC

cne~OBaHHH. 

C ~pyroll CTOpOHbl, TaKaH 11rpy6aa 11 ~eHa OTCqeTa n03BORHHa npH 

COXpaHeHHH ~OCTaTOllliO BHCOKOH CKOpOCTll CKaHHpOBaHHH (3 YKM/MKC8K) 

cy~eCTBeHHO CHHSllTh Tpe60BaHHH K 6UCTp0~8HCTBHID CXeMU ynpaBneHHH ll 

CBHSH aBTOMaTa C 33M. 1JaCTOTa nOCTyrrneHHfl cqeTHUX HYilYHhCOB B Hs,.,e

pHT8HhHOH cmcTeYe aBTOMaTa o~ono IUOKr~. aTu cornacyeTCH co CKJpo

CThiD rrpHeMa llHWOPYa~H B onepaTHBHYD rraMHTh ynpaBHfliD~ell aBTOMaTOM 

SBM ESCM-4 m noaBoHHno c~enaTh cxeMy CBHSM c 8BM npocToi1 m aa~eJKHoll. 

PeayHhTaTH HCCH8AOBaHHH TOqHOCTHUX xapaKTepHCTHK 

aBTOMaTa ASJIT-I 

O~HH H3 CHHYKOB, o6pa6aT~B88YHX Ha aBTOYaTe AS]T-1, npHBe~eH Ha 

pHc.l. PasMep K~pa 24xl8 MY2 • Ha CHHMKe BH~HO no ~Be npoeK~HH ~BYX 
HCKpoBux Kauep. none Kax~oi1 ms npoeK~H orpaamqeao penepauum nHHHHYH 

co mTpmxaum c marou 20 MY B uacwTa6e Kawepu. Oam CnJ&aT ~~a upaBaaKK 
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KOOp~HHaT Tp8KOB Ha nneBKe K CHCTeYe KOOp~HHaT HCKpOBHX KaMep. Sa

sop HCKpOBHX Kauep -50 MM. Ha CHllMKe HY8DTCH TaKxe Kp8CTH, KOTOpHe 

cos~aDT penepHHe OTMeTKH ~na ASJIT-I. ~nHHa TpeKOB aa nneaKe pasnm

qaa H COCTaBJIHeT ""-I ,2 MY ~Rfl 0;1\HOli rrpoeK~ll ll _.._ 1,4 MY - ~HH ~py

roli, ~0 o6yCJIOBneHO pasHHqHbiMH.KOS~H~eHTaYH yYeHhWeHHH- 43 H 3~ 

COOTBeTCTBeHHO. 

Tipm cKaampoBaHHH CHHYKa aa A8JIT-I B 8BM aaUHc~aeTcfl mawopua

~Hfl 0 nono~eHHHX TpeKOB H penepHUX KpeCTOB. PenepHHe nHHHll H WTPHXH, 

KOHTpaCTHOCTh KOTOpHX crre~HaJihHO ocna6neHa, He BOCnpHHHY8DTCfl, qTO 

yYeHhmaeT sarpysKy aBTOYaTa. TipHBflsKa TpeKoB H penepaux mTpHxoB npo

HSBO~HTCfl B nporpaMY8 06pa60TKH/?/, B KOTOPYD KOOp~HHaTH penepHHX 

WTpHXOB OTHOCHT8HhHO KOOp~HHaT ~8HTpOB Kp8CTOB BXO~flT K8K KOHCTaHTH. 

9TH KOHCTaHTH msuepaDTCH aa nonyaBTOYaTmqecKOY ycTpoliCTBe TIYOC. 1J:To-

6u yueHhWHTh cnyqallaue owH6KH, mauepeHHfl penepaux OTUeToK aa TIYOCe 

npomsBo~nHCh MHoroKpaTHO ( rq pas), nocne ~ero peayRDTaTH ycpe~

aanmch. 

TollliOCTh msuepeamn aa AS]T-I onpe~enRnach nyTeu cpaBHeHHfl pe

aynhTaToB H3MepeHHH O~HHX H T8X se CHHYKOB Ha TIYQCe H Ha A9JIT-l. 

CpaBH8HHe rrpOHSBO~HOCh Ha,_IOO K~pax, nony~eHHHX rrpH Ha6ope CTa

THCTHKH 06paTHOrO aneKTpopo~eHHH UHOHOB. ilpH aTOM CpaBH8HHe rrpOHS

BO~HTCH ~Hfl TpeKOB, paCrrOHOE8HHHX B paSJIHllliUX yqacTKax ilOJlft K~pa, 

qTo nOSBOHH8T yqeCTh BOSYOEHHe H8HHH81HH8 HCKaEeHHH npH CKaHBpOBa

HHH CHHMKOB Ha A8]T-I. 

CpaBHHBQnHCh KOOp~HHaTH X ToqeK BXO~a Tp8KOB B KaY8pbl H yrnu 

Q Mex~y upoeK~HMH TpeKOB H aanpaBneameu aneKTpHqecKoro nona, rrep-

nea~mKynRpHoro perrepaUY nHHHflM. BenmqmaH x H e onpe~eJIHJIHCh B 

rrporpaMY8 reoueTpHqecHOH peKOHCTpyK~H C06HTHH /B/ UeTO~OM HaHYeHh

WHX KB~paTOB no COBOKynHOCTH KOOp~HHaT TOqeK, HSYepeHHHX Ha TpeKe. 
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~a aHa~eHmn X ~ e , nony~eRHNX aa paaaux npz6opax, cTpoHnHcb 

pacnpe~eneama paaaocTea. 

4X = X ASJIT - ~OC 

0 8 
={/ El ASJIT/ - I 8uYOC I ' 

lil ASJIT - 8 IIYOC ' 

eCJIH Sign eA.aiiT = Sign ellYOC 

ecJIH Sign 8AMT,! Sign 911YOC 

TaKaH WOpuyna B~QECJI6HHH pa3HOCTH yrJIOB HCTI0Jlb30BBJIBC~ ~JIH TO

re, ~To6~ B~BHTb B03YOEH06 CHCT6YBTH~6CK06 yueHbill6HH6 HBKJIOHa Tpe

Ka, o6ycnoBJieHHoe HCKpHBJieHmeu mcKp B6JIHaH sneKTpo~oB. ~JIH ycTpaae

HHH STO~ OWHOKH KOH~ Tp6KOB HCKXD~aJIHCb H3 06pa60TKH. BeJIHQEHa CHC

T6YBTH~6CKO~ omH6KH npH onpe~eneRHH HaKJIORa TpeKa Ha IIYOCe onpe~eJIH

Jiacb npH oouepe CHHYKOB TpeKoB ~acTm~, nepeceKa~~x o6e Kauepu, H 

oKaaaJiacb paBao~-0,3°. 

~HcnepCHH paCTIIJd~6JI6Hl1ii1 BeJIH~HH A 9 H A X BKJIKl'lB~T B Ce6H KBK 

omm6KH mauepeHma Ha ASnT-I, TaK H omH6KH HauepeHHH Ha ITYOCe, np11qey 

cpe~HeKB~aTHtlHaa omH6Ka mauepeHma Ha ITYOCe uozeT 6HTb paaJIH'lHO~ 

~JIH paaHUX onepaTOpOB. qTOOH onpe~eJIHTb OWHOKH H3MepeHHii1 K~OrO H3 

npmoopoB, npoBo~HJIOCb cpaBHeaHe peayJibTaToB mauepeHH~ aa ASnT-I c 

HauepeHmaum, BunoJIReHHHMH Ha ~Byx ITYOCax paaH~um onepaTopaum. Kpoue 

TOro
1

cpaBHHBaJIHCb peayJibTBTH H3M6p6HHii1 STHX ~BYX onepaTOpOB. 0TCKJ~a 

~JIH Ka~oro ma mauepaeuux napaueTpoB OHJIO nonyqeHo no TPH ~mcnepcHH 

llr, ll2 , n3 pacnpe~eJieHHit paaHOCTeiii, KOTopue CBH3aH~ c ~mcnepcm

aum H3M6p6HHii1 Ha OT~6JlbHNX npH60pax COOTHOW6HHHUH: 

~r=llASJIT + ~ITYOCr 

~2=~A8JIT + ~ITYOC2 
~3=~DJOC + ~DYOC2 
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ilOJIY'l6HHaH CHCT6Ma ypaBH6HHii1 TI03BOJIH6T Onpe~eJIHTb ~HCTI6pCHKl KBE~OrO 

113 npH6 op oB • 

PeayJibTaT~ Ilia pacnpe~eJieHHiii paaHocT~i yrJIOBHX HauepeHHiii cJie~yeT, 

'lTO CHCT6MBTH'l6CK06 CMemeHH6 MeE~Y H3MepeHHHMH yrJIOB 

aa paaHHX np116opax He npeB~aeT. 0,2 -0,3°. Cpe~HeKB~aTH'lHHe owH6-

KH HsMepeHHH yrJioB e Ha ASJIT-I 11 ycpe~HeHHble owHoKH ~JIH ~BYX ITYOiliB 

CJI6~YKlmMe: 

G'. 

ASJ!T-I 

(I,O.:t<J,I) 0 

(0 ,9.:t<J ,I) 0 

ITYOC 

(I,I.:t<J,2) 0 ~JIH TpeKOB ~JIHHOiii 1,2 MM 

(I,O.:t0,I) 0 ~JIH Tp6KOB ~JII1HOll 1,4 MM 

TO'lHOCTI1 onpe~eJieHHH KOOp~HHaT TO'l6K BXO~a B HCKpOBUe Kauepu OKaaa

JIHCb paBHUUH: 

(14+4) MKU - A8J!T -I 
(5 = -

X 
(23±2) MKM - ITYOC 

O~HaKO OHJIB OOHapyzeHa CHCT6MBTl1'l6CKaH 0Wl16Ka npH l13MepeHI111 KOOp~H

HaT Ha A8JIT-! 1 0~HHaKOBaH no BCCMY TIOJIKl K~pa H paBHaH 51 YKY. TaKaH 

Oilll16Ka JI6rKO yQETHBB6TCH npH reoMeTpl1tl6CKOH peKOHCTPYK~HH COOUTHiii. 

Kpoue Toro, npH peKOHCTPYKUHH co6uTI1ii1 yKasaHHHe owl16KH onpe~eJieHHH 

KOOp~l1HBT TO'leK BXO~a BHPCHT cymecTBeHHO Y6HbWl1ii1 BKJI~, ~eM 0!1IH6KH 

onpe~eJieHHH yrnoB. 

TaKHM o6pasoM,TO'lHOCTb o6uepa KOHKpeTHNX CHHMKOB Ha A8JIT-I H 

ITYOCax npaKTHtlec~ o~HHaKoBa, HecuoTpH Ha ueHbmyro ~eHy oTctleTa Hsue

PHT6JibHOii1 CHCTeM~ IIYOC (2 MKM) no cpaBHeHHKJ c ASJIT-I (30 MKM). 8To 

OO~HCHH6TCH T6M 1 'ITO Ha TO'lHOCTb l13M6p6HHii1 - KBK 3TO yKa3HBaJIOCb B~

me - BJIHHKlT TaKS6 H ~pyrHe waKTOpH. llpH 3TOM B OTJIHq!16 OT A8nT-I Ha 

pesyJibTBTU HsuepeHHH Ha IIYOCe cymecTB6HHoe BJIHHHHe oKaaHBaeT Kaqe

CTBO pa60T~ onepaTopa, 'lTO B COBOKYTIHOCTH C ~pyrHMH WBKTOpaMH (HaJIH-
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PHc.I 

~OTOCH.I1YOK C U!HpOK03830pHOH HCKpOBOill KaMepbl. 
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~e co6cTB6HHoro paa6poca nonoaeHHH TpeKoB H ~p.) M o6ycnoBnHBaeT 
11 BblpaBHHBaHHe" peayn:&TaTOB HaYepeHHH Ha A8JIT-I B IIYOC. 

OmH6Ka ae aa cqeT KpynHo~ ueHbl oTcqeTa A8JIT-I, KaK H npe~nona

ranoc:&, 11TOH6T 11 B o6111e~ OmH6Ke peayn:&T8TOB H3YepeHHH. 

~ B TO Ee BpeYH cne~yeT OTY6THT:&, qTQ A8J!T-! HY66T CKOpOCT:& o6-

pa60TKH npHYepHO B 10 paa Bblm6 CKOpOCTH o6pa60TKH Ha llYOCe H TI03BO

nHeT B H8CTOHJ1166 Bp6YR o6pa6aTbiB8T:& 90+95% TIOCTyrraDJIIHX CHHYKOB. 

ABTOPbl npHaHaTen:&Hbl M.r.MeJIIepaKoBy, A.A.KapnoBy M JI.JI.HeueuoBy 

aa TIOCTORHHbiH HHTepec K pa60Te. 
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