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BBEAEHl-1E 

np11 pa3pa6o~Ke 111 co3AaH1111 Tenno3a~11Tbl neTaTenbHblX annapaToa 
OAHOA 1113 aa)l(Hci'.1w11x xapaKTep11cT11K, onpeAen;~io~11x pa6oTocnoco6..: 
HOCTb MaTep11ana noKpblTl1R, CflY)Kl1T TeMnepaTypa nosepXHOCTl1 11 ee 
113MeHeH11e BO apeMeH11. 

3aAa4a nony4eH11R 11306pa)KeH11A TeMnepaTypHblX noneA caeTR~11xcR 
/T BblWe 900°C/ 06beKTOB pewaeTCR B OCHOBHOM C nOMO~blO MeTOAOB 
·onTl14eCKOA n11poMeTp1111 C ¢OTOper11cTpa411eA. 

¢010rpa¢114eCKaR n11poMeTpl1R o6naAaeT BblCOKOH 4ya·cTBl1Tenb
HOCTblO, naHOpaMHOCTblO 11 AaeT B03MQ)KHOCTb HaXOA11Tb pacnpeAene
Hl1e TeMnepaTYPbl no noaepxHocT11 c AOCTaTo4HblM npocTpaHCTBeHHblM 
11 apeMeHHblM pa3peweH11eM. CneAyeT OTMeTl1Tb oco6yl0 4eHHOCTb ct>o
TOper11cTpa41111 np11 113MepeHl111 TeMnepaTypbl noaepxHOCTl1 o6beKTOB' 
KOTOpble a c11ny oco6eHHOCTeA HarpeaaH11R noABepraioTCR paapywe
~1110, MexaH114eCKOA 11 X11Ml14eCKOH KOpp031111. np11 3TOM TPYAH0.11H
TepnpeT11poaaTb peaynbTaTbl npRMblX. 113MepeH11H. 

no ¢0To11ao6pa)KeH11RM, no~y4eHHblM a XOAe Tennoaoro 3Kcnep11-
MeHTa, OAHOBpeMeHHO C 113MepeHl1RMl1 TeMnepaTypHblX noneA /Tn/ no
aepXHOCTl-1 MOAen11 MO)KHO cneAl1Tb 3a 113MeHeH11eM, COCTORHl-1R 1-1 ¢op
Mbl noaepXHOCTl/1, HaXOAl1Tb CKOpOCTb YHOCa MaCCbl, 3¢¢eKT11BHYIO 
3HTanbn1110 11 APYr111e Tenno¢113114ecK11e napaMeTpbl MaTep11anoa Tenno-
3a~11Tbl. 

noMl1MO aHan113a 3P03110HHOH CTOHKOCTl1 MaTep11anoa npeACTaBnReT 
aHa411Teni.HblH 11HTepec 11ccneAOBaH11e oco6eHHOCTeA Tennoo6MeHa 
a 3neMeHTax Tennoaa~11Tbl. 

CoapeMeHHble Tpe6oaaH11R, npeAbRBm1eMble K npo4eccy o6pa6oTKl-1 
peaynbTaTOB nOA06HblX 3KCnep11MeHTOB, BKfll04alOT B ce6R aBTOMaT11-
3a41110 113MepeH11A, 06pa60TK11 11 npeACTaaneH11R peaynbTaToB, yaen11-
4eH11e 11cnonbayeMoro o6beMa nony4eHHOH a 3Kcnep11MeHTe 11H¢opMa-
41111 np11 coKpa~eH1111 aaTpaT apeMeH11 Ha o6pa6oTKy. 

6onbw11e B03MO)KHOCTl1 B 3TOM HanpaaneH1111 3aflO)KeHbl B aBTOMaT11-
311poaaHHblX CHCTeMaX o6pa60TK11 11306pa)KeHHH. np11MepoM TaKoij c11-
CTeMbl cny)KHT aaToMaT A3flT-2/160, nocTpoeHHblH a flBTA OHRH/ 1/. 

B HaCTOR~eH pa6oTe np11BOARTCR peaynbTaTbl aeTOMaTl1311POBaH
HOH o6pa6oTK11 nonyTOHOBblX ¢oT011306pa)KeHl1H, nony4eHHblX B Ten
nOBOM 3Kcnep11MeHTe UAfH, Ha aeToMaTe A3flT-2/160, a TaK)Ke 1-1x 
cpaaHeHHe C peaynbTaTaMl1 PY4HOH o6pa60TK11 Ha ~TaHAapTHblX AeH
Cl1TOMeTpl14eCKl1X np116opax. 

Bb"htili.ille"llHt-iil 1mcm-fT I 
nn~r,~hlX scc.,~llOBJUli~ 

6HSJ1t-l0TEKA 
... w:em:tiWI M,J;. 
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METOAHKA 3KCnEPHMEHTA 

Ten11oeb1e 3KCnepHMeHTbl UArH npoeoARTCR c 4e11b10 no11y4eii1-1R ,qaH
H~x O TeMnepaTypHoA YCTOA4HBOCTl1 Ten11osa1J1l1THWX MaTep11a11oe 
/T3M/. np1-1 3TOM n11acT1-1Ha H3 11cn~T~saeMoro MaTep11a11a /o6pa3e 4/ 
noMel!laeTCR e Ten11oeoA noToK /raaoeaFI CTPYR onpe,qe11eHHoA TeMne
paTYPbl H CKOpOCTH/. napaMeTpbl Tennosoro noTOKa' a Ta!(>Ke Yron 
ero na,qeHHR Ha 06pase4 aa,qalOTCR ycn0B11RM11 3Kcnep11MeHTa • 

. nocKOllbKY B TenllOBOM 3KCnepHMeHTe "1Cn011b3yeTCR ¢oTOnl1pOMer
pH4eCKHA MeTOA per1-1CTpa4111-1, HOCl-1TeneM HH¢0pMal,111~ 0 TeMnepaType 
noeepXHOCTl1 06pas4a C11Y>Kl1T ¢oTon11eHKa' onTl14eCKaR nllOTHOCTb D 
KQTopoA eCTb ¢YHK4HR TeMnepaTYPbl T. Be11,qy oco6eHHOCTeA ¢oTo-
3MY11bCl1H KaK np11eMHl1Ka 11311y4eH~R 1-13MepeH11e TeMnepaTiP~ 06beKra 
n11poMeTpH4eCKl1M MeTOAOM 803MO>KHO JlHWb npH cpaeHeHHl1 C 11311Y4e
HHeM 3TallOHHoro HCTO~HHKa 113BeCTHoA TeMnepaTypw. 

OcHOBHaR CllO>KHOCTb onpe,qe11eHl-1R TeMnepaTypw ¢0Ton11poMeTpM-
4ecKl1M MeTo,qoM CBR3aHa C onepal,111RMH ¢0TOMeTp11poeaHHR M HaXo>K
,qeH11eM OTHOWeHMR 11HTeHCHBHOCTeA 113JlY4eHl1R 11cc11e,qyeMoro M 3Ta-
110HHOro 11CT04HHKOB, KOTOPOMY npe,qwecTeyeT nocTpOeHMe xapaKTe-
pMCTl14eCKOA KPl1BOA ¢0Ton11eHKM, . . 

npeo,qo11eTb 3TY CllO>KHOCTb no3BOJ1ReT cne411a11bHaR' MeTo,q11Ka, 
11Cn011b3YDIJlaR np11H411n 11 BHyTpeHHeA rpa,qy11pOBKH11

, Kor,qa B Ka>K,qOM 
Ka,qpe ¢oTOl1306pa>KeHHR HaPRAY C OfibeKTOM Haxo,ql1TCR 11ao6pa>KeH1-1e 
TeMnepaTypHoro rpa,qy11p0804HOro YCTpOACTBa. 3Tl1M ycTpoAcTBOM 
C11Y>Kl1T CTaH,qapTH~A ,qeBRTl1CTyneH4aT~H 6c11a61-1Tellb /onTM4eCKMA 
KllHH/, 11cno11bsyeMblA B ,qeHCl1TOMeTp1-14eCKOH annapaType. Oc11a61-1-
Te11b noMelJlaeTCR B 30HY paBHOMepHoro OCBe1J1eHl1R 06paa4oeoA 11aM
nb1, 11 C nOMOIJlblO CBeTO,qe1111TellbHOA nnaCTl-1Hbl era 1-1ao6pa>KeH11e npo
e411pyeTCR Ha nllOCKOCTb Ka,qpa 8 30Hy, ceo6o,qHylO OT 11ao6pa>KeHMR 
06beKTa. 

OnT114eCKaR cxeMa ¢0Ton11poMeTpa np11ee,qeHa Ha p1-1c. 1. Yee111-14e
H11e era ocHoeHoro KaHa11a ~ 0,2, a yee11114eH11e rpa,qy11poeo4Horo. 
KaHa11a ~ 1. TaKoA ¢0Ton11poMeTp ceo6o,qeH OT ow1160K, Bbl3BaHHblX 
HecTa61111bHOCTblO epeMeHM 3KCn0311411H, "13MeHeH1-1eM 4YBCTBMTellbHO
CTl1 ¢0TOMaTep11a11a, yc11oe1-1A era npoRBlleHHR, a TaK>Ke OT 6~1160K, 
06yc11oe11eHHblX saBHCHMOCTblO 3¢¢eKTHBHOH . ,qllHHbl 8011Hbl n11poMeTpa 
OT' TeMnepaTypw. norpeWHOCTb H3MepeHHA TeMnepaTypw npl-1 3TOM 
8 ,q11ana30He 900-2QQQOC He npeB~WaeT 2% npH HCn011b30BaHHH CTaH

·,qapTHWX ,qeHCHTOMeTpl14eCKHX np1-16opos, 8 Ka4eCTBe per11cTpaTopa 
11cno11bayeTcR 111160 KHHOKaMepa, 111-160 ¢oToannapaT AH<t>~21'-M. 

TeMnepaTypHaR rpa,qy1,1poeKa CTYneHeH oc11a61-1Te.11R npoeo,q1-1TCR. 
Ha TOH >Ke YCTaHOBKe, 4TO 1-1 CaM 3Kcnep1-1MeHT, no o6pa3l,IOBOH TeM-
nepaTypHOH ~aMne, ycTaHae111-1eaeMoA eMeCTO 06paa4a T3M. M 

PaccMOTpeHHaR MeTO,(IHKa n0380JlReT nocTpOHTb rpa,qy1-1poao4HWM 
rpa<1>11K TeMnepaTypbl no H3MepeHHRM onrn4eCKOH n110THOCTl1 /on/ (j)O"" 
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PHc,J. OnTHqecKaH cxeMa ¢oTOilHPOMeTpa: I - oobeKTHB 
OCHOBHoro KaHaJia; 2, 8 - HettTpaJibHbJe CBeTo¢HJibTpbI; 
3 - CBeTOAeJIHTeJibHaH nnaCTHHa; 4 - MOHOXPOMaTHqecKHH 
CBeTo¢HJibTp; 5 - IlJIOCKOCTb KaApa perHCTpHpyw~eH CH
CTeMbl; 6 - perHCTPHPYID~aH CHCTeMa; 7, 9 - OobeKTHBbJ 
rpaAyHpOBQtUJOrO KaHana; IO - rpaAYHPOBOqHoe ycTpOHCT-
Bo; I I - KOH~ettcop; 12 - 06pa3QoBaH naMna. 

l 

TOM306pa>KeHMR oc11a61-1TeJ1R 6e3 HCnOllb30BaHHR xapaKTepMCTH4eCKOA 
KPMBOH ¢oTonneHKH. 

PE3~nbTAT~ 06PA60TKH 

AnR o6pa6oTKM Ha A3nT-2/160 6~111-1 oTo6paHw ,qea THna HeraTH
eoe: 35-MHll.JlHMeTpoBaR Q)OTOn11eHKa' nony4eHHaR npM CKOPOCTl-1 
CbeMKH 24 Ka,qpa/c /45 Ka,qpoe, ,q111-1TeJlbHOCTb 3KCnep1-1MeHTa 
~ 2,5 c/, M HeraT1-1B c AH<l>-21-M. 

PaaMep o6pa6aTweaeMoro 1-1ao6pa>KeHMR 6w11 paeeH ~ 18x24 MM2 

8 nepBOM CJly4ae H ~ 35x50 MM2 80 BTOPOM. B 0601-1x c11y4aRX ¢o
T0H306pa>KeHHR noMel!lallHCb 8 4eHTpe pa604ero nOllR, aBTOMaTa' 
M n03TOMY ero HeJlMHeAHwe HCKa>KeHHR He y4HTblBaJlHCb. 

6bl110 peweHO orpaHH4HTbCR nepBH4HOA o6pa6oTKOA ¢MllbMOB' no
CKOllbKY HX BTOPH4HaR o6pa6oTKa /pac4eT Ten110¢MSH4eCKHX xapaK
TepHCTHK/ MO>KeT 6b1Tb npoee,qeHa fies aBTOMaTa /pe>KHM 0¢¢-11aAH/. 
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B Aa11bHeAweM He 11cK11ro4aeTCR 11 pem11M oH-11aAH, KOrAa s npo4ecce 
BTOPl14HOA o6pa6oTKl1 MoryT noTpe6osaTbCR YT04HeH11R /nepeMepw/ 
111111 AOno11HeHl1R nepBl14HblX pe3y11bTaTOB. 0AHaKO 3TOT pem11M Hym
AaeTCR B AOn011Hl1Te11bHOA MeTOAl14eCKOA npopa6oTKe. 

neps114HaR o6pa60TKa Ha aBTOMaTe A3nT-2/160 3aK11ro4a11acb s pe
weH1111 c11eAYID~HX 3aAa4: 

- H3MepeHHe TeMnepaTypHoro no11R A11R KamAoro H3 o6pa6aTblBae
MblX KaAPOB B COOTBeTCTBHH C 8 rpaAa4HRMl1 oc11a6HTe11R; 

- HaXOmAeHHe rpaHH4 TeMnepaTypHblX 30H Tn /HeraTHB 
c AH<l>-21-M/; 

- aHa11H3 npo4ecca ropeHHR 06pa34a T3M /35-MH1111HMeTpoBaR 
CIJ<)Ton11eHKa/; 

- HaXOmAeH11e pacnpeAe11eHHR TeMnepaTyp B Bbr6paHHblX Ce4eHl1RX 
pe11be<!)a Tn /HeraTHb c AH<l>-21-M/. 

HcxoAR H3 sosMomHocTeA pacne4aTKH pe11becpos Tn Ha AUnY 6brn 
onpeAe11eH HX pa3Mep - 100x100 311eMeHTOB H paCC4HTaHW pa3Mepw 
311eMeHTOB pa3peweHl1R no (!JH11bMY - 10Qx]6Q MKM2 A11R 35-MH1111H
MeTpOBOH n11eHKH 11 300x480 MKM2 A11R HeraTHBa c AHcti-21-M /0,Sx 
x0,8 MM2 H 1,5x2,4 MM2 B MacwTa6e o6pa340B COOTBeTCTBeHHO/. 

C11eAyeT OTMeTHTb, 4TO PY4HaR o6pa6oTKa KamAoro KaApa 100x 
xlOO 311eMeHTOB Ha M11Kpo<!)oToMeTpe C BH3ya11bHblM OTC4eTOM Tpe6yeT 
4-5 AHeH pa6oTbl onepaTopa. npHMeHeHHe MHKPOAeHCHTOMeTpa c onTH
Ko-MexaHH4eCKHM cKaHHpoBaHHeM 11Joyes Loeb I e 11 11 MHHH-3BM VAR I AN 
Ha 3Tane <!>OTOMeTpHpOBaHHR C BblAa4eH pe3y11bTaTOB H3MepeHHR on 
Ha nepcpo11eHTY Tpe6yeT 3-4 4acos HenpepwsHoA pa6oTw .. 3aTeM nep
<1>011eHTY HymHo o6pa6oTaTb Ha 3BM, HanpHMep CM-4. nonyTHo 3aMe
THM, 4TO Ha A3nT-2/160 3TO 3aHHMaeT 4-10 MHH, BK11ID4aR speMR 
Ha npOTRmKy n11eHKH H ne4aTb pe3y11bTaTOB. 

npH H3MepeHHH TeMnepaTypHoro no11R Tpe6yeTCR HaHTH npaBH110 
era pa36HeHHR Ha TeMnepaTypHble 30Hbl' COOTBeTCTBYID~He pa3HblM 
CTyneHRM oc11a6HTe11R /pe3y11bTaTbl rpaAYHPOBKH oc11a6HTe11R H3-
BeCTHbl 3apaHee/. nocK011bKY cy~eCTBYIDT norpewHOCTH H3MepeHHR 
onTH4eCKOH n110THOCTH KaApa, B03MOmHo OWH604HOe peweHHe O npH
HaA11emHOCTH AaHHoro H3MepeHl1R onpeAe11eHHOH TeMnepaTypHOH 30He. 
TaK/M o6pa30M, MW npHW11H K 3aAa4e CTaTHCTH4eCKoro pa311H4e-
H11R 2/, · ' 

HTaK, 11MeeTCR BOCeMb a11bTepHaTHBHWX rHnOTe3 H1,,.Hs, KamAaR 
H3 KOTOpblX 03Ha4aeT npHHaA11emHOCTb OTC4eTa On OAHOH H3 BOCbMH 
cTyneHeH oc11a6HTe11R. A11R no11HOTbl Ha6opa rHnoTe3 c11eAyeT Ao6a
B11Tb e~e OAHY - Ho, 03Ha4aro~yro npHHaA11emHOCTb OTC4eTa on cpoHy 
n11eHK11. A11R no11y4eHHR yc110BHb1X anpHopHbrx pacnpe,qe11eHHH on cpo
Ha n11eHKH 11 KamAOH CTyneHH oc11a6HTe11R OHH H3MepRIDTCR MHOrOKpaT
HO B P~3HW~ T04Kax /no 100 H3MepeHHH/, 3aTeM BW4HC11RIDTCR sw6o
P04HWe cpeAHHe H AHCnepc11H. 8 CH11Y He3aBHCHMOCTH H3MepeHHH 
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pacnpeAe11eHHR HX COBOKynHOCTeH no11araeM HOpMa11bHblMH C napaMeT
paMH, paBHblMH HaHAeHHblM Bbt6opo4Hb1M cpeAHHM H AHCnepCHRM, 

H3MepeHHR noKa3a11H. 4TO no11y1.1eHHble pacnpeAe11eHHR pa3HeceHbl 
A0CTaT04H0,4T06bl C4HTaTb pewa~~HM BK11aAOM B cyMMapHbl~ pHCK -
T011bKO era COCTaB11R~He OT 611H>l<aHWHX K OTC4eTy ,qsyx pacnpe,qene
HHH /pHcK owH6HTbCR e Bbl6ope o,qHoi71 H3 ,qeyx 11 cMemHblX11 rnnoTe3/, 
TaKHM o6pa30M, c11e,qyR npHH4Hny MHHHMaKca, pa36HeHHe npocTpaHCT
sa OTC4eTOB Ha AeBRTb HenepeceKaID~HXCR 0611acTeH YAaeTCR CBeCTH 
K BOCbMH pa36HeHHRM Ha ,qse CMemHble 0611aCTH. rpaHH4bl 0611acTeH 
HaXOAH11HCb KaK T04KH nepece1.1eHHR"KPHBblX CMemHblX pacnpeAe11eHHH, 
4TO cosnaAaeT C KPHTepHeM MHHHMyMa cpe,qHero pHCKa/3/ npH pas
HOBeCHOM cyMMHposaHHH era COCTaB11R~~HX. 

PacCMOTpeHHblH a11ropHTM 6bt11 peanH30BaH B ABYX sepCHRX npo
rpaMMbl TFI ELD ,q11R 35-MH111114MeTpo.eoi71 n11eHK11 H A11R HeraTHBa 
C AH<l>-21-M. 6bt11H o6pa6oTaHbl 46 Ka,qpOB' BK11~4aR HeraTl1B. Pe3y11b
TaTbl 3anHcb1Ba11Hcb Ha MarHHTHY~ 11eHTY /Mn/ H Bb1B0,qH111ficb Ha AUnY. 
npHMepbl pacne1.1aTOK Ha AUnY npHse,qeHbl Ha pHc. 3, 5, 7 A11R Tpex 
MOMeHTOB speMeHH: 0,6~ 1,2 H 2,5 COT Ha4a11a 3KCnepHMeHTa /35-
MH1111HMeTpOBaR n11eHKa/, H Ha pHc.9 /HeraTHB c A<l>H~21-M/. 
Ha 3THX pHCYHKaX 4H<!)paMH OT 1 AO 8 o6o3Ha4eHbl TeMnepaTYPHbte 
30Hbl B COOTBeTCTBHH co WKa110H, noMe~eHHOH B Bep.xHeH -4aCTl1 pH
CYHKOB. AnR Har11R,CIHOCTH Ha pHc.2, 4, 6, 8_npeACTaB11eHbl OTne-
4aTKH COOTBeTCTBYID~HX Ka,qpoB. 

BepCHR TF I ELD ,q11R AH<l>-21-M no3so11ReT Bb1,qe11HTb rpaH114b1 TeM
nepaTypHblX 30H H Bb1BeCTl1 Ha ne4aTb 3TH 30Hbl C no,q1.1epKHYTblMl1 

,,., rpaHH4aMH /npo6e11bt -Ha p11c. 10/ 111160 caMH rpaHH4bl /1130TepMbl 
Ha p11c. 11 /. rpaH114a coce,qHHX 30H c1.111Ta11acb o6HapymeHHOH ,· ec1111 
np11 noc11e,qoBaTenbHOM cpaBHeHHl1 OHa nepeceKa11acb B ABYX H 6onee 
3.neMeHTaX pa3peweH11R -nOAPRA. . 

nocKOJlbKY B 0611aCTH 6o.nbW11X TeMnepaTYP /onTH4eCKl1X nnoT
HOCTeH CTyneHeH oc.na611Te.nR/ OTHoweH11e Bbl60p04HOro np11pa~eH11R 
cpeAHero K cpeAHeKBaApaT114HOMY OTKilOHeHHID 6nH3-KO K e,q11H114e, 
cneAOBa.no omHAaTb 6o.nbW11X OWH60K B BbtAe.neHHH rpaH114 TeMnepa
TYPHblX 30H B 3TOH o6.naCTl1. MHoroKpaTHaR o6pa6oTKa HeraTHBa no
Ka3a.na o6oCHOBaHHOCTb 3TOro npeAnOnomeHHR, 

Ko.nH4eCTBeHHaR 04eHKa YXYAWeHHR pa3pewaro~eH cnoco6HOCTH 
A3nT-2/160 B 06.naCTH 6011bWHX On 6bl.na CAeJlaHa no xapaKTepHCT11-
4eCKOH KPHBOH n.neHK11,CHRTOH Ha M11KPO<!>OTOMeTpe M<l>-2 B 06.naCTH 
H306pameHHR oc.na611TeJ1R 11 paCC4HTaHHOH no pesy.nbTaTaM r,aMepe
H11H Ha aBTOMaTe. nocKOJlbKY B11,qeoTpaKT aBTOMaTa HMe.eT JlHHeHHY~ 
aMnJlHTYAHYID xapaKTepHCTHKY, On paCC4HTbtBa.naCb no OTC4eTaM aMn-
JlHTYAbl CHrHa.na: 
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PHc.12. XapaKTepHCTHqecKaH 
KPHBaH ~OTOIJJieHKH. 

rAe A~ - aMnnHTYAa cHrHana 
OT ¢oHa nneHKH, ACT - aMnnH
TYAa CHrHana OT CTyneHeH oc
na61-1Ten.R. 

Pe3ynbTaTbl npeACTaBneHbl 
Ha pHc. 12, rAe no oci.1 a6c-
1..1HCC OTnOlKeHbl 11HCTHHHble 11 3Ha· 
4eHl-1.R On CTyneHeH ocna6HTe
n.R, a no OCH OPAl-1HaT - l-13Me-

o peHH~e Ha A3nT-2/160 /1/ 
H MHKPO~TOMeTpe M¢-2/2/. 

0,5j fl KaK cneAyeT H3 pHc.12, AHHa
MH4eCKHH AHana30H BH~eoTpaK
Ta A3nT-2/160 HYlKAaeTC.R 
s pacwHpeHHH. 3TO MOlKeT 6~Tb 
AOCTHrHyTO KaK 3aMeHOH nH
HeHHblX ycHnHTeneH Ha narc:-

~•• o,p, ~i• 4'l' lj9 I/)? ~ ... Do PH¢MH4eCKHe, TaK H nporpaMM-
HOH perynHpOBKOH 4YBCTBHTenbHOCTH ~3Y. B nocneAHeM cny4ae 
Tpe6yeTC.R KanH6poBKa no OnTH4eCKOMy KnHHy. 

06~a.R TPYAHOCTb B ABYX cneAYKllllHX 3aAa4ax o6pa60TKH 3aKn~-
4aeTC.R B Heo6xOA~MOCTH reoMeTpH4eCKOH npHB.R3KH 06pa31..1a Kera 
¢oTOH306palKeH~~ npH OiCYTCTBHH cne1..1HanbH~X penepH~X OTMeTOK 
B KaApe. no3TOMY B Ka4eCTBe penepa HCnOnb30BanOCb H306palKeHHe 
ocna6HTen.R. 

AHanH3 npo4ecca ropeHH.R 06pa31..1a T3M 3aKn~4anc.R s H3MepeHHH 
nonolKeHH.R nepeAHeH /sepxHeH Ha PHC.2,4,6/ KPOMKH era ¢0TOH30-
6palKeHHR nocneAOBaTenbHO Ha 45 KaApax H nocTpOeHHH rpa¢HKOB 
CMe~eHHR 3TOH KPOMKH BO speMeHH. 3TH rpa¢HKH CTpOHnHCb An.fl 
ceMH ce4eHHH, napannenbHblX TennoBOMY noTOKY H pacnonolKeHHblX 
CHMMeTpH4HO Ha KpOMKe /Ha pHc.2,4,6 TennoBOH nOTOK HanpasneH 
csepxy BHH3/. 3TOH 1..1enH cnylKHna nporpaMMa TEMPL, HMe~~aR ABe 
.sepcHH. 8 Ka4eCTBe npHMepa rpa¢HKH AnR Tpex Ce4eHHH H3 CeMH 
npeACTaBneHbl Ha PHC. 13, rAe no OCH a6CL1HCC OTnOlKeHbl nOP.RAKO
Bble HOMepa o6pa6oTaHHblX KaAPOB, a no OCH OPAHHaT - senH4HHa 
cMe~eHHR nepeAHeH KPOMKH_ s MacwTa6e o6pa34a. CxeMaTH4H~H 4ep
TelK 06pa34a, ce4eHHi1 H HanpasneHH.R Tennosoro noToKa noKa3aHbl 
B neBOH 4aCTH pHc.13 •. 

CneAyeT OTMeTHTb' 4TO H3 o6pa60TKH HCKn~_4anHCb KaApbl' Ha 
KOTOpblX Ha6n~Aanc.R Bb16poc Be~eCTBa HaBCTpe4y TennOBOMY noTo
KY, KaK Ha pHc.4. CpasHeHHe c py4HOH o6pa6oTKOH Ha 3TOM 3Tane 
He npoBOAHnOCb. 
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PHc.13. CMe~eHHe nepep;HeH KPOMKH 06pa3Qa BO BpeMeHH. 

no APYrOH sepCHH nporpaMMbl TEMPL Ha HeraTHBe c A<l>H-21-M 
6blJ10 H3MepeHo TeMnepaTypHoe pacnpeAeJleHHe• B weCTH Bb16paHHblX 

ce4eHHRX H nocTpOeHbl COOTBeTCTBYK)lqHe rpa(f)HKH. Ha PHC. 14 npeA
CTae11eHbl ABa H3 HHX, cxeMaTH4Hoe pacno11o>KeHHe ce4eHHH noMe
~eHo B HH>KHeH 4aCTH PHCYHKa. no OCH a6c4HCC 3AeCb OTJlO>KeHo 
paCCTORHHe no n11eHKe. rpa(f)HK 11a 11 OTHOCHTCR K H3MepeHHRM Ha 
A3JlT-2/160' rpa(f)HK 116 11 

- K PY4HblM H3MepeHHRM Ha MHKpo(f)oTOMeT
pe M(f)-2. B.o6oHX CJ1y4aRX H3MepeHHR se11HCb C npHMepHo OAHHaKo
BOH anepTYPOH 0,2x0,2 MM2 no n11eHKe. TeMnepaTypa e T04Kax oT~ 
C4eTa Bbl4HCJ1RJ1aCb MeTOAOM JlHHeHHOH HHTepnOI1R4HH, 

AonOJ1HHTeJ1bHaR TPYAHOCTb nocTpoeHHR rpa(f)HKOB 3aKJ1~49I1aCb 
B TOM, 4TO Ha HeraTHBe BHAHa TOJlbKO CBeTR~aRCR 4aCTb 06paa4a. 
no3TOMY aa 6a3y OTC4eTa 6b111a npHHRTa JlHHHR HH>KHero cpeaa Ha 
PHC.6, 4TO npHMepHO COOTBeTCTByeT 3c3AHeH KPOMKe 06pa34a /npw
MepHO 30 MM Ha pHc.14/. OTCYTCTBHe cne4HaJ1bHblX penepHblX OTMe~ 
TOK H AOCTaT04HO npOH3BOJ1bHOe onpeAeJleHHe 6a30BOH IlHHHH npH
BeilH K HeCOOTBeTCTBH~ MaCWTa6oe npH H3MepeHHRX Ha A3JlT-2/160 
H M<l>-2, AOXOAR~He AO 10%. no3TOMY AilR conocTaBJleHHR peayJlbTa~ 
TOB JlHHeHHble pa3Mepbl, OTC4HTblBaeMble Ha M(f)-2, 6blI1H CKoppeKTH
poeaHbl. 3aTeM 6blJ1 npOBeAeH KOJ1H4eCTBeHHblH aHaJ1H3 no11y4eHHblX 
pe3yJ1bTaTOB. A11R :noro 6blJ1H Bbl4HCJ1eHbl pa3HOCTH H3MepeHHblX TeM-
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PHc. 14. P acrrpep;enemrn TeMrrepaTypbI B ,a;Byx 
ceqeHttHX 06pa3Qa. 

nepaTyp Ha A3JlT-2/160 H M<l>-2 B 82 H 79 T04Kax /pacCTORHHRX OT 
6a3bl/ B Ce4eHHRX 11 111

, 
11 211 COOTBeTCTBeHHO H HX cpeAHeKBaApaTH4-

Hble OTKJlOHeHHR. MaTeMaTH4eCKOe O>KHAaHHe pa3HOCTH /04eHKa CMe
~eHHR/ OKa3aJ10Cb paBHblM 0,73°c H 1,44°c, a·cpeAHeKBaApaTH4Hoe 
OTKJlOHeHHe - 8,71°C H 5,79°C B Ce4eHHRX 11 211 H 11 111 COOTBeTCT
BeHHO. 

AilR npoeepKH rHnOTe3bl 06 OTCyTCTBHH CMe~eHHR npHMeHRilCR 
ABYCTOpOHHHH t-KpHTepHH H Ta611H4a pacnpeAeJ1eHHR CTb~AeHTa/4/. 
AilR Ce4eHHR I 

121 
I Bbl4H.CJ1eHHOe 3Ha4eHHe t = 0 '760 He3Ha4HMO' 

a AilR . ce4eHHR 11 111 t = 2' 215 3Ha4HMO, H B 3TOM c11y4ae rHnOTeaa 
AOil>KHa 6b1Tb OTeeprHyTa, a 11 HaHJ1Y4WeH 1104eHKOH CMe~eHHR CJleAyeT 
C4HTaTb se11H4HHY 1 ,44±0 ,65.6c. A11R aHa11orH4HblX Bbl4HCI1eHHH no 
o60HM Ce4eHHRM 3Ha4eHHe t = 1·,850 He3Ha4HMO /ypoeeHb 3Ha4H
MOCTH Be3Ae no11araJ1CR paBHblM O '05/. 

Ec11H y4eCTb, 4TO noporosoe 3Ha4eHHe t = 1,960, TO o6Hapy
)l{eHHoe CM~eHHe B Ce4eHHH 11 ]1 1 HeJ1b3R npH3HaTb cy~eCTBeHHO 3Ha-
4HMblM. KpoMe Toro, ero BeJ1H4HHa 3Ha4HTeJ1bHO MeHbWe norpewHo
cTeH H3MepeHHH (f)OTOnHpOMeTpa, COCTaBJlRK)lqeH ~ 2% B AHanaaoHe 
TeMnepaTyp 900-2000°C. 
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3AKn104EHI4E 

no pe3ynbTaTaM nposeAeHHWX ~ccneAOBaH~~ MO~HO CAenaTb cne

AYIOII1~e BbiBDAbl: 
- np~MeHeH~e asToMaTa A3nT-2/160 An~ o6pa6oTK~ ¢~nbMOB, no

ny4eHHWX s TennosoM 3KCnep~MeHTe UAr~, 3Ha4~TenbHO noswwaeT 
~H$0pMaT~BHOCTb 3KCnep~MeHTa np~ Cy~eCTBeHHOM COKpa~eH~~ 3aT
paT speMeH~ Ha ero o6pa6oTKy; 

- s o6nacT~ TeMnepaTyp ~ 1250°C ~3oTepMw TeMnepaTypHwx no
ne~ BOCnp0~3BOA~TC~ C T04HOCTb~ AD wara ~3MepeH~~; 

- s o6nacT~ 6onee BbiCOK~x TeMnepaTyp Ha6n~AaeTc~ cH~~eH~e 
pa3pewa~~e~ cnoco6HOCT~ aBTOMaTa, 4TO np~BOA~T K He06XOA~MOCT~ 
pacw~peH~~ ero A~HaM~4ecKoro A~ana3oHa; 

- ~3MepeH~~ TeMnepaTypw nosepxHOCT~ o6pa3~a, nposeAeHHwe 
Ha asToMaTe A3nT-2/160 ~ TpaA~4~0HHWM~ MeToAaM~, xopowo corna
cy~Tc~ Me~AY co6o~, oco6eHHO s o6nacT~ 0 ~ 1,0; 

- He06XOA~MO ADnOnH~Tb KaAPbl $~nbMOBOro MaTep~ana penepHbi
M~ OTMeTKaM~ /Hanp~Mep, KpeCTaM~/, ~eCTKO CB~3aHHbiM~ C nono~e
H~eM o6pa34a s npocTpaHCTBe, a TaK~e nony4~Tb cne~~anbHWe KaA
pbl C ~306pa~eH~eM o6pa34a, nOCKOnbKY ~X OTCyTCTB~e npen~TCTsy

eT noswweH~~ T04HOCT~ ~3MepeH~~ reoMeTp~4eCK~x napaMeTpos o6-

pa34a. 
B ~enoM cneAyeT np~3HaTb, 4To asToMaT A3nT-2/160 MD~eT 

c ycnexoM np~MeH~Tbc~ An~ o6pa6oTK~ ¢~nbMOB s Tennoswx 3KCne
p~MeHTax UAr~. 

n~TEPATYPA 

1. 6apaH4yK M.K. ~ AP· O~R~, P10-8861, Ay6Ha, 1975. 
2. Pao C.P. n~HeGHwe CTaT~CT~4eCK~e MeTOAW ~ HX npHMeHeHHe. 

M.: HayKa, 1968. 
3. Y~nKc C. MaTeMaTH4ecKa~ cTaTHCTHKa. M.: HayKa, 1967. 
4. XyACOH A. CTaTHCTHKa An~ $H3HKOB. M.: M~p, 1970. 
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PyKon~cb nocTynHna s H3AaTenbCKH~ OTAen 
11 ¢espan~ 1987 roAa. 

TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB»E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

HH.QeKc TeMaTHKa 

1. 3Kcnep~MeHTanbHa~ $~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKa~ $~3~Ka e~coK~x 3Hepr~~ 

3. 3Kcnep~MeHTanbHa~ He~TPOHHa~ $~3~Ka 
4. TeopeT~4ecKaR $~3HKa HH3K~x 3Hepr~~ 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKonH~ H paAHDX~M~R 

7. ~~3HKa TR*en~X ~OHOB 

8. KpHoreHHKa 

9. YcKOP~TenH 
1 0 0 AeToMaTH3a~~R o6pa6oTK~ 3Kcnep~MeHTanbH~x 

AaHH~x 

11. B~4HCn~TenbHaR MaTeMaT~Ka ~ TeXHHKa 

12. X~MHR 

13. TexH~Ka ~~3H4ecKoro 3Kcnep~MeHTa 

14. HccneAOBaH~R TBePA~X Ten H ~~AKOCTeH 
RAepH~M~ MeTOAaM~ 

15. 3Kcnep~MeHTanbHaR ~~3~Ka RAePH~X peaK4~H 
np~ HH3KHX 3Hepr~RX 

16. Ao3HMeTpHR H ~H3HKa 3a~HT~ 

17. TeopHR KOHAeHC~poeaHHOrO COCTORHHR 

18. Hcnonb3oeaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCfleAOBaHHH 
B CMe*H~X o6naCTRX HayK~ H TeXH~KH 

19. 6H~H3HKa 



HET RH nPOBEROB B BAWEA BHBRHOTEKE? 

8111 MOJKeTe DOJIY'IKTb DO DO'ITe nepe'IKCJieHHble HKJICe KHMrM , 

eCJIM OHM He 6biJIK 38K838Hbl paHee. 

.119-82-66~ 

.113.~-82-70~ 

.1111-83-511 

A7-83-6~~ 

42,13-83-689 

.1113-8~-63 

AZ-8~-366 

A1,2-8lt-599 

.1111-8~-850 

.1110,11-8~-818 

.114 - 85-851 

.1111 - 85-791 

.1113- 85-793 

.113 , 4,17-86-747 

TPYAW coeewaHM~ no KOnneKTMBHWM MeTOAaM 
ycKopeHMR. AY6Ha, 1982. 3 p. 30 K. 

TPYAW IV lle*AYHaPQAHoM aaKonw no MeiiTPQHHoM 
~H3MKe. AY6Ha, 1982. 5 p. 00 K. 

lPYAW COB~aHMR no CMCTeMaM M MeTOAaM 
aHanMTM~eCKMX 8W~HCneHHM H. 38H M MX OPMMeHeHMD 

• TeopeTM~ecxoii ~M3MKe. AY6Ma, 1982. 2 p. 50 K. 

TPYAW He*AyHaPQAMOH aaKonw-ceHHHapa no •H3HKe 
fJI.eJ1Wlt HOHOB. AAywTll, 1983 • 6 p. 55 K • 

TPYAW pa6o~ero co•e•aHHJI no npo6neHaM Msn~eMMJI 
M AeTeKTMpoaaHHJI rpaaMTa~MOHHWX BonK. AY6Ma, 1983. 2 p. 00 K • 

lPYAW XI He*AyHapOAHOrO CMMn03HYMa no 
RAePHOii 3neKTPQHHKe. 6paTMcnaaa, 
~exocnoaaKHJI, 1983. 

TPYAW 7 He*AYHaPOAHOro coae•aHMJI no npo6neHaM 
KBaHTOaoM TeOpHM nonJO. AnywTa, 198~. 

TPYAW VII He*AYHaPOAHoro ceMMHapa no npo6neHaM 
~M3HKM 8WCOKMlt 3MeprMW • .Qy6Ha, 198~. 

TPYAW • He.QyHaPQAMoro c HHno3MYHa no M36 paHMwH 
npo6neHaM cTaTHCTM~eCKoM MeltaHMKH • .Qy6Ma,198~. 
/2 TOHa/ 

TPYAW V He•AYHaPOAHOro coae~aHMJI no npo-
6neHaH NareHaTM~ecKoro MOAenNpoaaHHJI, npo
rpaNHMpoaaHMO H HaTeHaTH~eCKMH MeTOAaM peaae
HHJI ~H3H~eCKHlt 3aAa~ . Jly6Ha, 198) 

lPYAW IX Bcecoo3Horo coae~aHHJI no ycxopHTenJOM 
3apJI•eHHWx ~aCTH~ • .Qy6Ha, 1984 /2 TOMa/ 

lPYAW He*AYHaPQAHOH WKOnW no CTPYKType 
AApa, AnywTa, 1985. 

lPYAW He•AYHaPQAHOro coae~aHHA no aHanHTH~ecxHH 
B~HCneHMJIM Ha 38H H MX npHHeHeHHO B TeopeTH~e
CKOH ~H3MKe . Jly6Ha , 1985. 

lPYAW xn He*AyHapoAHOro CHMn03HyHa no AAepHoM 
3fleKTPQHMKe . .Qy6Ha 1985 . 

lPYAW Y He*AyHaPOAHOH aaxonw no HeiiTPOHHoii 
~H3MKe. AnywTa,1986. 

It p. 50 •• 

It p. 30 •• 

5 p. 50 K • 

7 p. 75 •• 

3 p. 50 K. 

13 p.50 K. 

Jp . 75x. 

4 p . 

4 p. 80 K. 

It p. 50 K. 

3axa3Y Ha ynoMRHYTYe KHHrx MoryT 6b1Th HanpaaneHY no a~ecy: 
101000 Mocxaa, rnaano'IT&MT, n/• 79 

H3A&Tel1bCKHA OTAen 06~eAHHeHHoro HHCTHTYTa RAepHYX HCcnenoaaaa• 

IINHoa B. B. M AP· 
OC5p..S0TKe ...,..,..,. • TennoBOM 3KcnePMMeHTe UArM 
HI eeTOMaTe A3nT-2/160 

P10-87-80 

PeccMOTpeHO nPMMeHeHMe cKaHMpya.ero aeTOMaTa A3nT-2/160 /nBTA OM~M/ AnA 
oGpeiSoTKM ....... MOB C 11011yTOH08011 MlttOPM814HeH, nony'faeMMX a TeMOBOM 3KcnepM
MeHTe UArM. ManereeTCR MeTQAMKa nony'feHMR tMII .. MOeoro MaTePMan• npH H3MepeHHM 
TeMnepeTypw C n~ .. D nMpoMeTpa C ~ToperMCTpa~MeA, a Tate .. MeTQAMKa rpaAYM
P08KM onTM'feCKol1 niiOTHOCTM KaAP08 no TeMnepeType. 0PMaQAJITCII peayi1 .. T8TM MIMe-' 
peHMII TeMnepeTypNWX noneA, aHai1M3 ropeHMII o6pa3~8 8 TennoeoM nOTOKe M pacnpe 
AenettMII TeMnepeTypw a HeKOTOI)MX ero ce'feH_MIIX, 06C)'IIIA8.TCII peayn .. TaTM KOIIM
\fecTeeHHOrO cpaetteHMII AaHHWX o6pa6oTKM Ha aeTOMeTe c PY'fHWMH MIMepeHMIIMM 
H8 MMK~TOMeTpe C aM3Yaii .. HMM OTc\feTOM. 0TMe\laeTcll, 'fTO npttMeHeHMe 
A3nf-2/160 COiqNIII&eeT 8peM11 Ha o6p..S0TKY ... 11 .. M08 ~e 'feM Ha A88 nQPIIAKa • .Qe
ne8TCR aweQA 0 nepcneKTMaHOcTM nPMMeHeHMII CK8HMpy~X a8TOM8T08 Ha 311eKTpoH
M0-11Y'fe8WX Tpy6KaX Allll o6pa60TKM ... II .. MOa a nQAo6HWX 3KcnepMMeHT&X. 

PeGoTe 8WnonHeH8 • na6opaTOPMM ~MCIIMTen .. HOA TeXHMKM .. aeTOMaTM3a~HH 
O~M. 
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nepeeQA O.C.BMHorpaAOeoH 

Ivanov V.V. et al. P10-87-80 

ProcessinQ of Films from CAGI Thermal Experiment 
by AELT-2/160 CRT Scanning Device 

The use of AELT-2/160 CRT ScanninQ Device for semitone film information 
received in CaGI thermal experiment Is presented. Techniques of receiving 
film material by temperature measurlnQ with photopirometer and methods of 
temperature Qraduation of film optical density are described. The result~ 
of temperature field measurement, analysis of specimen .burning In air stream 
and of temperature distribution In its cross sections are qlven. The quanti
tative comparison of computer processlnq results with hand measurements by 
mlcropho~ometer having visual reading Is discussed. It Is noted that the 
use of AELT-2/160 decreases processlngtime by a factor of two. The conclusio 
about the prospects of application of CRT Scanning Device for film processin 
In such experiments is drawn. 

The investiqatlon has been perfo.rmed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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