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. 8 'coapeMeHHOl! 3KcnepHMElHTanbHOl! SI.!lepHOl! <PH3HK~· llIHpOKO Hcnonb3y!OTCSI .nnsi t · 
• <' '1 

Hccne.noaaHHSI caol!cTB qacTHU · H peaKuHll c HX yqacTHeM nyahipbKOBhIB, BHnbCOHOBCKHE• 

H .nHcpcp.yaHO~Hh1e KaMephl. 
, , 

PerHCTpaUHSI C06h!THl!i npOHCXO.!lHlllHX BHyTpH KaM0phl; 06bI'IHO.npoH3B0.!lHTCSI nyTeM 
I ; I 

cpoTorpacpHpOBaiIHSI c-repeocKOllH'l0CKHMH ann~paTaMH crie.noa '!aCTHU, KOTOpbie OHH OCTaa-
1 . · Ill 

nHIOT.B pa60'!0M 06beMe KaMeph! • 

'· Ka>K.nall:. TpeK~BaH KaMepa, Hcnonb3yeMaH Ha ·ycKopHTene, .naeT 6onbmoll · 3KcnepHMeli-. 

TMbHhll! 
. ' MaTepHai:i ;:' nonHyIO o6pa60TKy KOTOpOrO MO>KHO npOH3B0.!lHTb llHlll~. npH Bh!CO~OJl:i 

ypoBHe aBTOMaTHaauHH acex 3Ta.noB o6pa6oTKH ·C Hcnonb3oBaHH0M COBP0,M0HHbl.,C: 6hlCTpo.ne·a-

, OTBYIOlllHX 3~0KTpOHHhlX C'l0THhlX MalllHH. 

HanpHMep, npH pa6oTe nyah!pbKOB<?ll KaMephI Ha ny'!Ke CHHxpoct,ac10TpoHa·Ol1,fB1, Ha 

•O.!lHol!·KaMepe B.CYTKH MO>KHO nony'IHTb .no 5000 cTepeocpoTorpacpHi!,''ITO coc;aanaeT 
' '.i ·, ' ' . ,. 

1 - l,~ MHnnHOHO~ cpoTorpacpHl!'B ro.n, npH'10M B cnyqae HCnonb30BaHHH COBp0M0HHhlX I· 
j ' ' , 

6onblllHX KaMep Ha 6onblllHHCTB0. qlOTorpacpHl! 6y.nyT aaq>HKCHpOBB.Hhl co6hITHHi np.e,ocTaB~ ,· 

llHIO~Heca HHT0p0CHhlMH H no.nne>KalllH0 o6pa60TK8 •. 

Boa~O>KHOCTb nony'!eHHH. TSKOI'O 6onb~oro CTaTHCTH'l0CKOro MaTepHana. ~; C . .npyroll ' 

CTOpOHhl, 6onbmaH CTOHMOCTb 9K~nnya'ltau,HH Y.CKOpHTena, KaMephl_ H . .npyr~ro _o6opy.noaamia 

ocTpo nocTaBHnH aonpoc •· 06 aaToMaT.HaauHH o6pa6oTKH nonyqaeMh!X CHHMKOB c uenbIO nony-;

'18HHSI B03MO>KHO 6oilbW0rO 3K~nepHM0HTanblloro MaTepHana c_ ycKOpHTensi. 

8 .!lHCCepTaUHH paccMaTpHBaIOTCSI aonpo~hl aBTOMaTH3aUHH H3MepeHHl! koop.nHHaT . 

· cne.noB ·aapSl>K0HHblX _'laCTHU Ha KaMepHhlX CHHMKllX, 

Ccpo.pMynlipoeaHi:i -rpe66aaHHsi', KOTOphlM .non>KHht .Y .noaneTBOpsi:rb npH6ophl, _npe,oHaaHa- · 
/ . . . \ . 

'10HHh!e .c:nsi ·aToll uenH. 11ano>K8Hhl peaynbTaTh! npoee.c:eHHOl! pa60TbI H onHcaHa cepHSI 
·. ' .· . . . ' . . \ ' 

npH6opoB, coa.c:aHHaSI. no.a: PYKOBO.C:CTBOM aaTopa. B_ na6opaTopHH Bh!COKHX. 3HeprHll 0115111 
. . , . • . , . '. ·, I. 

B 1858-1983 r,r. 3TH pa6oThl i3aeepmeHh! B 1883 ro.ny coa.c:aHH0M H3M0pHT8llblloro U0HT-

pa· B nB3. 0115111 C ~p0~3B0.C:HT~nbllOC~blO o6pa60TKH .. ~ 100-150 Th!CSl'I C06,hITHl! ~ ro.c: •. 

' KpoMa'. 3TOI'O paccMaTpHBaIOTCSI. OCHOBHhl0 M0TO.C:hl aBTOMaTH3aUHH o6Mepa CHHMKOB, 
. ' ' 

. o6cy>K.c:aeTCSI . pSIJl nepcneKTHBHhlll: aonpocoe •H I COCTOSIHHe T0XHHKH aBTOMaTH3aUHH B CCCP 

H aa py6~*0M. 

,. 0cHOBHh10 pe~ynbTaTh! pa6oT, H3llO>K0HHhl0 B .C:HCCepTauH~, ony6nHKOB.aHhl ii' neqa-
'12; 3, 4, 5, 6/ \ 

TH . ' I npoeKT: ycTaHOBKH' .c:nsi CKOpOCTHOl! o6pa60TKH CHHMKOB .C:OKna.nhrnancH 

I 
Ha YI'- BcecoroaHoll KOHcpepeaumi, no si.nep'Hol! aneKTPOHHKe e 1984. r. 
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·-.nH·ccep:aUHSI ·coCTOHT H3 nSITH rnaa, 
'-

• , · B · nepa'oA rnaae 06dy:m,oaJOTCS1 ocHOBHble. MeTO.Obl, aaToMaTH3auHH o6Mepa 

• . - 'H -~paTKO onHcaHi.1 · ··Haii6onee THnH'IHble npH6opb1 .omt H3MepeHHII KoO~.C.HHaT cne.ooa Ha 
/ , I ' ' . • 

'Ka;-4epH'1X -q:,~To,rpaqJHSIX. 

06CylK,OaeTCSI 3a,oaqa aBTOMaTH3aUHH 3TSna npoCMOTpa H OT6opa. KaMepHblX cpoTorpa-. /· 
', ,· '·. ' ', . ' . \ /2/ ' ' . 

. _q:,HII.,. B_onee no.opo6Hoe_ H3nOlK0HHe 3THX aonpoc?B MO~<Ho ual!TH B o63ope aBTOpa. 

:,_ ·ao. BTOpoll rnaae onHcaua nonyaBTOMaTH'l0CKaSI ycTaHOBKa (ny) .on~ aBTOMaTH3a- - :· . 

''UHHI H3Mepeirnll,;K~Op.OHHaT cne.ooa ,'laCTHU Ha, KaMepHb!X' q:,oTorpaq:,HSIX, YcTaHOBKa co6pa-' 

,,: Ha Ha 6a3e ~3Mep11TenbHoro MHKpOCKona YHM-21. 

,-KpaTKO onHCbIBaJOTCSI MexaHH'l0CKH0 y3nbI ycTaHOBKH: ,HOBbl~ ·xo.ooable BHHTbl .om1 

' ~MHKpoc_Kona, .oaT'IHKH nepeMeweHHII. ~a .OHq:,paKUHOHHbIX peweTKax H .op. 

\ 

;I 

6onee 1:10.opo6110 

·cxeMa axo.ouoro 

I 
pacCMOTpellbl aneKTPOllllble CX0Mbl OTC'l0Ta H perHCTpauHH KOOp,oH- · \ 

6noKa .onsi o6pa6oTK~ cHrnanoa, c .oHq:,paKUHOHHblX peweToK, cxeMa ·· · 

· y~paanen,Hsi nepq:,opaTopoM nn, nynbT ynpaane11Hsi. 

OnHcaua IIOBaSI norH,'10CKaSI cxeMa o6pa60TKH -CHruanoB C .oaT'IHKOB nepeMewe11H11;·· 

: , '?6ei;:ne'IHBaJOiuasi . yaenH'l011H0 CKOPOCTH C'l0Ta B 110CKOnbKO, pa3 no cpaaueHHJO C ,opyrHMH 

•·a11',;inOr'H'lllbIM~ npH_6opaMH npH '.1'0X }K~ an0M0HTaX, HCnOnb3yeMbIX BO BXO.OIIOM 6nOKE! H 

.o_BOH'l'!blx· peaepcHBHbIX · c·'leT'IHKax. 

:faenH'leHHe CKOpOCTH C'l0Ta ,o'i>CTHraeTCSI 6naro,oap11 TOMy, 'ITO TaKH0 norH'l0CKH0 

i aneMeHT;,/ ,KaK' cxeMa onpe,oeneHHSI ~HaKa. cxeMa 3a,oeplKKH H' .opyrHe aneM0HTbl, BnHSIJOWH8 

Ha c~opocTb ·cqeTa, Bb1Hece11bl H3 cqeT11oro KaHami H nepe11ece11b1 a Kanan onpe.tieneHHSI 

31.,l~Ka, :a: .on11 KpMneHcauHH aoaHHKaiowHx' npH aTOM npocqeToB ao a-ropoll 'pa3psi.o· c'leT-iHKOB 

'BBO,OHTC.SI KOMne11cauHOllllblll mimy~bC B .MOM0HT peaepca •. • 
" ' ' 

' > OcHOBHble napaMeTpb! ycTallOBKH nY: . TO'IHOCTb OTC'l0Ta KOOp.OHHaT :!:.2,5 MHKpoHa, 

~p~i:t1111si' np0~3BO.OHTenbHOCTb 65 CTepeocne.ooa B CMeHy. MaKCHManbnasi npOH3B0.0HT~nb-'. 

'HOC Tb W0-130 cne.ooa a . cMeny 11a o.ouo_ro na6opa11Ta. 

, 3ne,ic,TpoHHble '6noKH ycTaHOBKH . uenHKOM Bblnonu_eHbl Ha nonynpoao,oHHKOBblX TpHo,oax ·' 

C. DJl.HMilH_iHH0M ·neqaTHOrO .MOHTa~a,· TaK!f0 ycTaHOBKH H3rOTOBn0Hbl H H3rOTaBnHBaJOTCSI ·pg

.OOM., HIICTH-,.YTOB 'CCCP H CTpau-yqaCTIIHU 06'b.8,0HIIElllllOro HIICTHTyTa si.oepHbIX HCCne.oi>na..:.-

._; ~HI!, B
0 

Hae TOSI Wee Bp0MSI OCBSHBaeTCSI np6M~~ne1111blll BblnycK ycTaHi>Bo~ ny; ' ; ''. 

·, B TpeTbell 'rnaae--onHcau·· npH6op .on11. HaMepe11Hsl napaMeTpoa MHoroKpaTnoro· pacce11-

:11 .. m1 no .. CIIHMKaM·: C . KC011,0IIOBOII ny3blpbKOBOII KaMepbl. npH6op nOCTpoeH Ha 6aae HIICTpyMeH-
:. ·,. '\ • . . ,_· , '! . j 

.· Tanbuoro' MHKpocKona BMH, ,c11a6:me1111oro __ Mexa11H3MOM waroaoll no,oaq~ H OTC'leTHo-perH""'. 

cTpHpyiowelt cHcTeMoll c. BblBOJlOM ,oa1111blx _Ha· nepq:,one11Ty. 
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,'l __.. ,. 

H·a .a.H<i>pa,~uH~HHbIX pew~1:K·a~ ooopy.nyeTcH. ~.iJ.Ha .. 
:: , .• J • ,', < .\'' ,,_·, • .' • ,/ , • • - ,.., 

KapeTKa MHKpOCKona, nepe.nBH'KeHHe ·.npyroll o6ecne'IHBaeTCH MexaHH3MOM warosoll .. no.naq1i;· '. 

Me~a~J3M ·oo~cne'IHBae'.r no~aqy' ~ waroM OT 25 MK . .no 1 M~; C T~'IHOCTblO ~. 5 > M~. Ha~e_:. 

p~E!Mblll· Tpe~ p~cnonaraeTCH B.ll~~b, :CH 'Y' .. H3MepHTen:Horo CTona. TaKH~ o~pa30~ ! 'IT_Oo;;. '. 
,.· , ' • ·: t I ,' 
_; ,' no KOOp.llHHaTe X OTKnOHeHHe TpeKa no BCell • ,!lnHHe OT BH3HpHOI'O KpeCTa He Ilp8BOCXO~ '. \' 

',!lH/10 l:25M~ (no ~neHKe),B 3TOM cnyqae OTC'leTHo-perHCTpHpyroiua~ CHCTeMa ooecne'IHBSeT 

OTH,OCHTenbHo KOMnaK~Hoe· pa~MeweHHe _MaTepHan~ Ha nepcponeHTe ( T8K .KaK .nnH · per_HCTpa-. 
\ 

11,HH ·,Koop.llHH8Tbl X l Tpe6yeTCH He 6onee 9 .llB,' pa3pH,!lOB) I .nnH 3anHCK 150' ,. icoop'.nHHa_T 

"Tpe6yeTCH 1,5 M nepcponeHTbl, l13MepeHHble 
' ~- .. 

KOOp,!lKHaTbl no.nne>KaT .nanbHellweMy OOC'leTy , 

no3BOnHeT ycicopHTb o6pa6oTicy .naHHblX B, l:1-5 pa3 no cpaBHeHKIO C pyq-, .. 

Hb1M' Me-ro.noM K3Mepe~Kll, 

, . , l13MepHTenbHbie npoeKTOpbl, c asTOMaTK'leCKHM cne>KeHHeM no cne.ny ( ATTC), pa3pa-
.; · S - • /5 6/ , 

6oTaHHbl0 B nB3 ,011Hl1 I I paccMa~pHBaIOTCH B qeTsepToll.rnase, 

OnKCb[BaIOTCH ,!lBa sapHaHTa npHOOpOB Anc-1 H· ATTC-,lM. TTpH_oop ATTC;..;l"':',, _Bbmon';.. '.' 

. H~HHblll uenHKOM Ha nonynpoBO,!lHHKOBblX . aneMeHTax HBHnCH I OKOH'laTenbHblM . sap,a.llT,O~ ':1PH_7 

6opa 3TOll cepHK, ,KaHan asToMaTH'lecKoro conpoBo>K.neHKH _aTHX npH6opos Hcnon1,3yeT _ciirHa .. ,' 

nbl C Bb[XO,!la npOMbIWneHHOll TeneBK3HOHHOll ycTaHOBKH TTTY-01 C nepe.naromea Tpy6Koll 'TH-, : • ~a ,'BH,!lHKOH', • 3KpaH KK.HeCKOna BH,!leonp1;1eMHOl1. 'laCTK TeneBH3KOHH.Oll ,ycTa~OBK~. ~~non~;--

afeTCR B KaqecTBe HHDMKaTopa ToqHoro Haseae~HR npH pa6oTe B pe>KHMe py'IHoro conpo..:. · 

'" . 8 YCT8HOBK0 \Hcn0nb3yeTCSI: CHCT8M8 sneKTponpHBOllOB. H8 MOTOpaJC .o.r-3A ( ~·8CTOTa·, .f 

'aanpH)KeHKH nHTaHHH - 400 ru) C TaxoMeTpH'10CKOll o6paTHOll CBH3bl0, 
·~ - ' ·. ' ' 

CHCTeMa· aBTOMaTH'l0CKOro conpOBO>K,!leHHH 1 onaro.napH ,!lHCKp0THOMy xapaK~epy CHr

·aanOB ~ TerieBK3HOllHOll ycTaHOBKH 1 HBn11eTCH HMnynbCHOll. CIICTeMoll, > paC'l0T CHCT0Mbl -aBTo-,. 

MB,TH'leCKOrb conpOBO>K,!l0HHH '(npHB0,!leHHblll B rn, 1 Y') BblnonHeH C HCnOnb30BaHH0M '.ilHc-· _; 

KpeTHoro rpeo6pa3oaaHHH nannaca. 
> > ( •• 

> • B pacqeTe Y~TeHa HHepuHOHHOCTb nepe.naromell Tpy6KH TeneBH3HO_HHOll ycTaH_O_BKH, • 
' 1, • ', 

8 BH,!leoycHnH~iie • K~Hana 8BTOM8TH'l0CKOro conpOBO>K,!leHHII npH~eHeH~ cxeMa _AP,Y,' . . . y 

3a.naqel1 KOTopoll HBn11eTcH y.nep>KaHHe aMnnHTY.llbl CHrHanos · c o6pa6aTb!BaeMbIX TpeKoe e:. 
-i ' • ·, ' . { • •.,•\I 

nHHellno_ll qacTH fiMnnHTY.llHoll xapaKTepHCTHKH TpaKTa, CTaTH'l0CKaH OWH6Ka CHC_TeMbl, APY" 

·20% npH MaKCHMBnbHOM BXO.llHOM CHrHane I BpeMH nepexo.nuoro npouecca 0,2-0,5· ceK, B 
t - • . / ' ~ • -

Ka'leCTBe ,PerynHpyromero aneMeHTa Hcnonb3osau .nenHTenb: nocTOHHHoe conpoTHBneuue 

TpaH3HCTOp, 

Auan'H3 CHCTeMbl :APY npOH3~0.llHTCH nyTeM peweHHH ,!lH<p<pepeHUHanbHoro ypasneHHH_ 

cHcTeMbI .nnH cnyqag cKa'IKa uanpH>KeHHH ua sxo.ne c 3a.naauol1 ai.:innHTy.noll, 

Ocuosubie napaMeTpbl ycTanosoK ATTC: 
I 

5 

1 1,, 



!, 

-: -

,,,·,, 

, UeHa .cteJii11iisi 'oT~~~T~~-perHcTpiipyJO~eA' CH~TeMbl: c~ci~eM1>1. :!:.2,5 MHKpoHa.· 

'onpe,zieneiiHsi, KOOp.llHHST · B · pe>KHMe. · aaToco11pono>K.ctEl~HS1 · npH -H3MepeHHH. Koop~»-~aT ·penHTH~ 
. • .- . . :' , '.: . . ' ' • ' I,,'• ' • ' : > ' ~ < •• " ,: : ' ' • • :-- • : • ,; , ·:· :.. : ••• 

. BHCTCK~X -~~etlOB c
0
60l1b~HM 'IHC110M.p83p1'1B0B If 11~pece'leH~l! ~e npeBblWSn 3-4 MK, 

' , (cpe,uHeKBa.ctpSTH'IHOe :aHa,ieHHe). Cpe,llHSl!I 11pOH3B0.llHTOl1,bHOCTb _06Mep·a 11pH HCl1011b30BS- · 
• .~ • • ; • • • • , : , / • ', •• , • , • ,.. • , , • ·: · , ·: ' •• • _ " • '; r • , • • • • .' 

HHH npHl5opa ynenH'IHBaeTCSI• 'n 10-15 _ paa,_ no cpaBHeHHIO c PY;Hbl_M lrieTOJlOM. H3MepeHHll; ': , ·• 

nepcneKiHBhl ', ,,ia~'i,Heiliuero pa3BHTH!I MeTo.ctHi~ ny-ahlpbKOB~ix KSMep npHBO.ll~T- K' He66.::_l:. ; 

'xo.ctHMO~TH' ·.' irn'HcK0°B MeTO,llOB .ll811bHel!wero ycKOpeHHSI npouecca' o6,pal5oTKH KSMep~b[X ¢oT-~~ -~;~ct,11a . · . . . . - , . - . . . - - , . 
,·B 11si,oll,.rnaae _,llHCC6lpTSUHH 011HChiaaeTCSl-"11poeKT 'y'c_TSHOBKH ·, paapa6oTSHHhll! B nB8 

.Ovl,SU1 Jin~ CKOpoc;HOI'~: ol5Mepa KSMep~blX 'tpoTorpacpHa, Yc;a~~BKS ~03B0~HT. ~ony'IHTb 

-~po~aB~.!lHTen~HOCTb a,5-:10 paa 6onbwy10, ·,ieti H3MepiiTenbHble 11poeK;op~1 THna ArlC. (11~11 · 

B 40-100 p;a'6~nbW)'K> 'IE?M npH py'l~jM' o~Me;e ¢0Torp~cp11hJ> ,· ·· · 
- ! '.. ,;· ' ' ' ' ".,, 

rlpHl5op,· .!ll1!1 CKOpOCTHOll ol5pa6oTKH paCC'IHTSH HS pa6oTy COBMeCTHO C ynpaan'siJOuiell' 
• ~ ; ' f ' •• • ' < ' r < 

' ' ' ' ' ' . ' . ' ' ' ··. ' .• ·\ 
· 8,C,M. Jlm1· coKpameHH!f 061,eMa HHtpopMSUHH Ha axo.cte q,C,M. B ?Piil5ope ·111;'Hll:leHeH Me-. i 

TO.ct CKSHHpciBaHHll 'cBeToahIM 15erymu:M ny'loM, ~cpopMHpoaanHbIM • B BK.tie, nH~el!Horo sneMeH-
, \ , . ,,' ' •. ~ . ' ' • : ~. r ' • • . \ . 

' ,. Ta ,·(lllTpmia) p83>,i0pOM 1000 X 30 ·":niKpoH, H HCl1011b3yeTCSI CHCTeMa BHewHero oil5opa K06p-.. . . ·. ,·, 

, .ll~Hii; ·no umfipoaoll ~acice, .. 
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