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Pa6oTa BWfiOJIHeHa B· na6opaTOpHH J1nepHWX npo6neu 

o6~enHH~HHoro HHCTHTyTa J1nepHWX HCCJienoaaHHA. 

HayqHwA pyxoaonHTenL: 

xaHnHnaT !pH3HKO-MaTeMaTHqecKHX_Hayx 

Q4IHUH&JILHW8 onnoHeHTW! 

noJCTOp !pH3HKO~M&T8M&THqecJCHX H&YJC 

noJCTOp !pH3HJCO~MaTeM&THqecJCHX Hayx, 

npocpeccop 

AHTHilOB I>. M. 

f 

C8JIHB&HOB B.H, 

. Tsi:nxHH i... A. 

BenyutaJI opraHH3&UHH! MOCKOBCKHA HH~eHepHo-cpH3HqeCKHA _HHCTHTYT 

3autHTa nHccepT&UHH cocToHTCH" t996r. 

a qacoB_Ha 3acenaHHH nHccepTaUHOHHoro coaeTa n~047,01.03 

nafiopaTOpHH si:nepHWX npofiJieM 06~enHHeHHOrO HHC~HTyTa JlnepHWX 

HCCJienoB&HHA, r.nyfiHa MOCKOBCKOA ofiJI. 
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C ,llHCCepT&UH_eA MO][HQ 03H&JCOMHTLCJI B fiHfiJIHOTeJCe OHHH 
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06mAH XAPAKTEPHCTHKA PA60TH 

AKTyaJILHOCTb npo6JieMW. fa3opa3pH.llHWe ,lleTeKTOpW HBJIJIDTCH 

cerO,llHH O,llHHM H3 HaH6onee pacnpocTpaHeHHWX npH6opoB COBpeMeHHOro 

B !pH3HKe Jl,llpa H !pH3HKe 3JieMeHTapHWX qacTHU. 3KCnepHMeHTa 

UHJIHH,llpHqecxHe ra3opa3pH.llHWe ,lleTeKTOpl,I B CBJl3H C ,llOCTHll:eHHeM 

npe,lleJibHl,IX TOqHOCTeR H Bl,ICOKOR ::icpcpeKTHBHOCTH CTaJIH B nocJie,llHHe 

rO,lll,I caMl,IMH npe,llnOqTHTeJibHl,IMH ycTp08CTBaMH ,llJIJI perHCTpaUHH 

pacceSIHHl,IX qacTHU B 4rr-reoMeTpHH. 

B npe,llJiaraeMOM TPY.lle CO,llepll:aTCJI pe3yJILTaTl,I HCCJie,llOBaHHR no 

.llBYM HanpaBJieHHJIM: C 0,llHOR CTOpOHl,I noxa3aHa nepcneKTHBHOCTb 

HCnOJib30BaHHJI H,lleR H npe,llJIOXeHHR npHMeHHTeJibHO K pa3pa60TaHHl,IM 

ycTpoRCTBaM H TeXHOJIOrHSIM, C npyroR CTOpOHW, HCCJie,llOBaHHJI 

,lleTeKTopa C onopHl,IM 3JleMeHTOM H3 neHOnOJIHypeTaHa, noxp1,1Toro CJIOeM 

::inoKCH,llHOro KOMnayH.lla, OTKpl,IB&DT HOBl,le B03M0ll:HOCTH C03,ll&HHJI 6onee 
TeXHOJIOrHqHl,IX BepmHHHl,IX ,lleTeKTOpOB C Bl,ICOKOR TQqHQCTbD 3a3opa 

aHO,ll-KaTO,ll, 6onee npoCTl,IMH B H3rOTOBJieHHH H Y.ll06Hl,IMH B 

3KcnnyaTaUHH. 

B .llHccepTaUHH aaTopoM npe,llCTaBJieHa pa3pa60Txa ra3opa3pJ1,llHoro 

UHJIHH,llpHqecxoro BepmHHHOro ,lleTeKTOpa, HCnOJib30BaHHOr.o B ycTaHOBKe 

CHfMA-AHKC Ha ycxopHTene Y-70 ,llJIJI pemeHHJI axTyaJibHOR 

3KcnepHMeHTaJILH08 3a,llaqH no H3yqeHHD ,llH«pq>epeHUHaJibHl,IX ceqemi:R 

ynpyroro pacceJIHHSI rr - HK-- Me30HOB Ha npOTOHax Ha HOBOM ypoBHe 

CTaTHCTHqecxoR TOqHOCTH. 

UeJIL p_a60T1,1: 

- pa3pa60TKa nponopUHOHaJibHOro cqeTqHxa Bl,ICOKOro ,llaBJieHHJI ,llJIJI 

,lleTeKTHpOBaHHJI 7-JCBaHTOB H 3KCnepHM8HTaJibH08 npoaepKH cnoco6a 

HaTJlll:eHHJI aHO,llHOR npOBOJIOKH; 

- pa3pa60TKa TeXHOJIOrHqHoR 

MaJil,IM KOJIHqecTBOM BeuteCTBa 

KOHCTPYKUHH 

(He 6onee 
BepmHHHoro ,lleTeKTOpa C 

2 r/cM2 ) ,llJIJI H3yq_eHHJI 

ynpyroro pacceHHHJI rr - H K~-M830HOB Ha npoTOH&X npH HMnyJILCe 

43 r::ia/c; 

C03,llaHHe MO,llepHH3HpOBaHH08 ycT&HOBKH CHrMA-AHKC C uenLD 

npoBe,lleHHJI ::ixcnepHMeHTa no HCCJI8,llOBaHHD rr-p- H K-p- pacceJIHHJI B 

,llHana3oHe nepe,llaq 0,2 < itl < 1,4 cr::iB/c) 2 

~tJiit,';t~r":tll~n t!;H:mryV 

•ij ml<::tJih,U ac· •:•.~J~lalllid 
I GHE,JU,tOTEHA -·· --



HOBH3Ha pa6on1. 

sxcnepHMeHTaJibHo noKa3aHO ynyqmeHHe 3HepreTHqecxoro 

pa3pemeHHH nponopnHoHaJibHoro cqeTqHxa uucoxoro nauJieHHH B ra3ouon 

CMeCH Ar H 0,5%Xe 
npencTaBJieH HOBYR BYCOKOTeXHOJIOrHqHY8 MeTon H3rOTOBJieHHH 

nHJIHHnpHqecKHX ra30pa3pHnHYX neTeKTOpOB C KOJIHqecTBOM uemecTBa Ha 

nyTH qacTHn "' 0, 2 r/cM2 , no3BOJIHBmH8 co3naTb B c:a:aTYe cpOKH 

Hane:a:HY8 H yno6HY8 B 3KCnJiyaTanHH BepmHHHYR neTeKTOp B crc-pell:HMe, 
. 2 

c KOJIHqecTBOM uemecTBa He 6onee 2 r/CM, c BYCOK08 3~~eKTHBHOCTbD 

perHCTpanHH 3apH:a:eHHYX qacTHn "' 98%. TeXHOJIOrHqecxaH TOqHOCTb 

3a3opa aHon-xaTon noqTH B 3 pa3a npeuumaeT ToqHoCTb, nocTHrHyTym 

npH H3rOTOBJieHHH MHpOBYX 06pa3n0B. STOT MeTon 3aDtHmeH aBTOpCKHM 

CBHneTeJibCTBOM xax cnoco6 H3rOTOBJieHHH nHJIHHnpHqecxon xaMepY c 

HHnyxnHOHHYM c~eMOM HH~OpManHH. 

B nponecce nonroTOBKH H co3naHHH nHJIHHnpHqecxoro uepmHHHoro 

neTeKTo~a npoueneHY ~nenymDtHe HccnenouaHHH H nonyqeHY HOBYe 
pe3yJibTaTY: 

-pa3pa6oTaHa H H3rOTOBJieHa nHJIHHnpHqecxaH K~Mepa Ha OCHOBe 

neHonnacTa C HHnyxnHOHHYM KaTonoM B BHne KOJien~npOBOJIOK; 

-pa3pa6oTaHa H H3rOTOBJieHa nHJIHHnpHqecxaH KaMepa Ha OCHOBe 

neHonoJIHypeTaHa C peryJIHpOBK08 HaTH:a:eHHH npoBOJioqHYX 3JieKTponoB H 

onHoBpeMeHHYM 3axpenneHHeM onopHoro 3JieMeHTa, aHonHYX H xaTonHYX 

npoBOJIOK Ha enHHOM ~JiaHne; 

-pa3pa6oTaHa cepHH nHJIHHnpHqecxHx xaMep pa3Horo nHaMeTpa 

Ha OCHOBe neHonOJIHypeTaHa C HHnyxnHOHHYMH KaTO,llaMH. B BHne' 

nonocox-cTpHnou, BYnonHeHHYX ToxonpouonHmen xpacxon c nocnenymmen 

nOJIHpOBK08. 

npaKTHqecxaH neHHOCTb. 

B nponecce npoueneHHYX HccnenouaHHR noxa3aHo, qTo no6auxa 

0,5% Xe K Ar npH BYCOKHX naBJieHHHX no3BOJIHJia perHCTpHpOBaTb 

7-KBaHTY C nyqmHM 3HepreTHqecKHM pa3pemeHHeM, 3TOT 3~~eKT 

HCnOJib30BaH Tax:a:e npH co3naHHH He8TpHHHYX neTeKTOpOB. 

Pa3pa6oTaHHaH H H3rOTOBJieHHaH aBTOpOM nHJIHHnpHqecxaH KaMepa 
fiYJia HCnOJib30BaHa B ~H3HqecKOM 3KcnepHMeHTe Ha ycTaHOBKe 
CHrMA-AHKC no HCCJienoBaHHD ynpyroro pacceHHHH n-H K--Me30HOB Ha 

npoTOHax npH HMnyJibCe 43 r3B/C, BYnOJIHeHHOM Ha ycxopHTeJie HcI>BS 

r.OpOTBHHO. B TeqeHHe 1 rona 6YJIO co3naHO 6 nHJIHHnpHqecKHX KaMep 
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MeTonoM 11 onH08 ycTaHOBKH Ha TOKapHOM CTaHKe" - c HOBYMH cnoco6aMH 

H3rOTOBJieHHH HHnyxnHOHHoro xaTona. C perynHpOBK08 HaTHll:eHHH 

3JieKTponHYX npoBOJIOK, yno6HYX B 3KCnnyaTanHH H pa6oTaDDtHX B 

crc-pell:HMe. 
B nHccepTanHH noKa3aHa nepcneKTHBHOCTb co3naHHH MeTonHKH 

H3rOTOBJieHHH nHJIHHnpHqecKHX KaMep C pa3JIHqHYM KOJIHqecTBOM uemecTBa 

Ha nyTH pacceHHHYX qacTHn B 3aBHCHMOCTH OT Tpe6oBaHH8 ~H3Hqecxoro 

3KcnepHMeHTa. Dpenno:a:eHHaH MeTonHxa n03B0JI.HeT co3naBaTb 

TeXHOJIOrHqHYe nHJIHHnpHqecxHe KaMepY C MHHHMaJibHYM KOJIHqecTBOM 

uemecTBa Ha nyTH pacceHHHYX qacTHn, npaKTHqecxH onpenenHeMYM 

TOJibKO HaJIHqHeM npoBOJIOqHYX 3JieKTponoB B nHJIHHnpHqecxon KaMepe. a 

Tax:a:e MH pa60TY HX B nponopnHoHaJibHOM pell:HMe. 

ABTOP. 3aDtHmaeT: 

1. cymecTBeHHoe ynyqmeHHe 3HepreTHqecxoro pa3pemeHHH 

nponopnHoHaJibHOro cqeTqHxa BYCOKoro naBJieHHH B CMeCH Ar H Xe; 

2. Pe3yJibTaTY HCCJienoBaHHR, . CBH3aHHYe c pa3pa6oT.IC08 K' 

co3naHHeM ra3opa3pHnHoro nHJIHHnpHqecxoro uepmHHHoro neTeKTopa, 

no3BOJIHBmHe MonepHH3HpOBaTb 3KnepHMeHTaJibHYD ycTaHOBKY CHrMA-AHKc· 

H npouecTH Ha Hen 3KcnepHMeHT no H3yqeHHD ynpyroro pacce.HHHH n- H 

K--Me30HOB Ha npoTOHax. 

HccnenouaHHH BYnoJIHHJIHCb no cnenymDtHM 3TanaM: 

1)pa3pa60TKa nHJIHHnpHqecxon KaMepY Ha OCHOBe neHonJiaCTa C 

HHnyxnHOHHYM KaTonoM B BHne xonen-npOBOJIOK;· 
2) pa3pa60Txa H BHenpeHHe cnoco6a H3rOTOBJieHHH nHJIHHnpHqecxon 

KaMepY Ha OCH_OBe neHonOJIHypeTaHa: 

-c onHo8 ycTaHOBKH Ha TOKapHOM CTaHKe, 
-c perynHpOBK08 HaTHll:eHHH npoBOJIOqHYX 3JieKTponoB, 

-c 3axpenJieHHeM onopHoro 3JieMeHTa, aHonHYX H xaTonHYX 

npoBOJIOK Ha onHoM KOHCTpyxnHOHHOM ~JiaHne. 
3) pa3 pa6oTxa cepHH nHJIHHnpHqecxHx xaMep pa3Horo nHaMeTpa Ha 

OCHOBe neHOnOJIHypeTaHa C HHnyxnHOHHYMH KaTonaMH B BHne 

nonocox-cTpHnou, uunonHeHHYX ToxonpouonHmen xpacxon c nocnenymmen 

nOJIHpOBK08. 

Anpo6anHH pa6oTY. 
~OCTHrHyTYe pe3yJibTaTY nHccepTanHOHH08 pa60TY npencTaBJIHJIHCb 

Ha KOH~epeHnHHX, Ha HayqHYX ceMHHapax RHO, OHHH, Hel>BS r. cepnyxoB. 
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ABTOpcxHe pa60TY no UHRHHnpHqecxHM XaMepaM nonTBepz.neHY axTaMH 06 

HCnOnb30BaHHH D naTeHTHYX OTnenax H~B9 H OHRH. 

ny6nHXaUHH. 

B MCCepTaUHH o6o6meHY naHHYe HCCnenoBaHHR, BYnonHeHHYX 

aBTOpOM D .lla6opaTopHH nnepHYX npo6neM OHRH D nepHon 1978-1989r. 

OCHOBHYe pe3yn&TaTY ony6nHXOBaHY D nHTH pa6oTax - D xypHanax IlT9 
HD H3naHHHX OHRH /l-5/_ 

CTpyxTypa H o6~eM nHccepTaUHH. 

nHccepTaUHH COCTOHT H3 BBeneHHH, nHTH rnaB, 3axnmqeHHH H 

cnHcxa UHTHpyeMoR RHTepaTypY, BXnmqammero 57 HaHMeHoBaHHR. 

06~eM MCcepTaUHH 111 CTpaHHU, Bxnmqag 39 pHCYHXOB. 

conBPllAHHB PABOTU. 
Bo BBeneHKH cq>opMynKpoBaHY OCHOBHYe uenK pa6oTY, 

aHanH3KpyDTcH axTyan&HYe npo6neMY K 3anaqH, a Taxxe HOBYe nonxonY 

npH co3naHHH UHRHHnpHqecxoro BepmHHHoro neTexTopa nnn ycTaHOBXH 

CHfMA-ARKC, 3amHmaeMYe aBTOpOM. H3ROXeHa CTpyxTypa nHccepTaUHH. 

B nepBoR rnaBe cq>opMynHpoBaHY q>H3HqecxHe H TeXHHqecxHe 

Tpe6oBaHHH X BepmHHHOMy neTexTopy C uen&m HCnonb30BaHHH ero D 

sxcnepHMeHTe no HccnenoBaHHD ynpyroro pacceHHHH rr- H K--Me3oHoB Ha 

npoToHax npH HMnyn&ce 43 rsB/C D nHana3oHe nepenaq HMnyn&coB 0,2 

<ftf<1,4(f3B/C)
2

. B cxaTOR qi~pMe naH HCTOpHqecxHR aHanH3 COCTOHHHH 

nen H npo6neM D o6naCTH Hcc.nenoBaHHR H npHMeHeHHR UHRHHnpHqecxHx 

XaMep. nyqmKe XOHCTPYXTHBHYe pemeHHH XOTOpYX 6YnH HCnonb30BaHY 

aBTOpOM npH pa3pa6oTxe UHRHHnpHqecxHX XaMep n~H ycTaHOBXH 

CHrMA-ARKC. Pa3nen 3axaHqHBaeTCH xpaTXHM aHanH30M COBpeMeHHYYX 

TeHneHUHR D co3naHHH UHRHHnpHqecXHX neTeXTOpOB. 

BTopan rnaBa nocBnmeHa HccnenoBaHHHM nponopuHoHan&Horo 

cqeTqHxa BYcoxoro naBneHHH. B pe3yn&TaTe H3MepeHHR nonyqeHo nyqwee 

sHepreTHqecxoe pa3pemeHHe nponopuHoHan&Horo cqeTqHxa ~ 61. npH 

perHCTpauHH 7-xBaHTOB Ha RHHHH 59,6 K3B D ra30BOR CMeCH aproHa c 

no6aBxoR O, 51. xceHoHa. HCilORb30BaHHYR MeTon HaTHXeHKHH npoBonox 

6Yn pa3BKT npH co3naHKK UHRHHnpHqecxKX XaMep. 

B TpeT&eR rnaBe npencTaBneHa pa3pa6oTxa npoTOTHna 

UKRHHnpKqecxoR xaMepy ua OCHOBe neHonnacTa C uenbD onTHMH3aUHH 

TexHonorHH H3rOTOBReHHH BepmHHHOro neTeXTOpa MH npoBeneHHH 

q>H3KqeCXKX sxcnepHMeHTOB Ha ycTaHOBXe CHrMA-ARKC. 
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BYnH npoBeneHY cneuHanbHYe HccnenoBaHKH BRKHHHH napoB BOnY H 

MeTKnann Ha pa3MepY neHononKy peTaHOBYX C nnY) neTaneR. Bpycox H3 

IlllY, noMemeHHYR D napY BOnY npH 1001. BnaXHOCTH, yBenHqKBan CBOH 

pa3MepY Ha 0,5% 3a 10 qacoB H 3aTeM pa3Mep cTa6HnH3HpoBancn, nocne 

H3BneqeHKH 6pycxa Ha OTXpYTYR B03nyx OH npH6nK3HTenbHO 3a Taxoe xe 
BpeMH BOCCTaHaBnKBan CBOK pa3MepY. IloMemeHKe 6pycxa IlllY pa3MepoM 

135x2ox12 MM
3 D aTMocq>epy cyxoro. Bo3nyxa npHBonKn~ x coxpameHKD 

era pa3MepoB Ha 0,251.. nocne H3BneqeHKH 6pycxa Ha OTXpYTYR Bo3nyx 

OH BOCCTaHaBnHBan CBOK pa3MepY. 06pa3eU H3 IlllY, noMemeHHYR D 

aTMocq>epy pa6oqero raga (aproH, MeTaH H MeTHnan& D cooTHomeHKK· 

507., 331., 177.) He MeHnn CBOKX pa3MepoB D npenenax 0,057. D TeqeHKe 

3-x Henen&. 

B pe3yn&TaTe 

npK pa3pa60Txe 

neHonnacTOBYe H 

npoBeneHHYX HccnenoBaHKR 

UKRKHnpKqecXKX xaMep 

neHononHypeTaHOBYe Tpy6Y 

6Yn cnenaK BYBOA, qTo 

MOXHO HCnORb30BaTI, 

D xaqecTBe onopaoro 

sneMeHTa C H3rOTOBneHKeM KHnyxUKOHHOro xaTona D BKne npoBonoqHYX 

xoneu Ha noBepxHoCTH onopHoro sneMeHTa. KaMepy cnenyeT 

H3rOTaBnKBaTb K3BeCTHYM D MexaHKXe MeTonoM, 

TOXapHOM CTaHxe, He npKMeHHBmKMCH D 

C onHoR ycTaHOBXK Ha 

MeTonKxe npOK3BOnCTBa 

UKRKHnpKqecxKX xaMep,·qTo D HecxonbXO pa3 noBYmaeT TQqHQCTb 3a3opa 

aHon-xaTon H, no3TOMY 

HanpKMep, npeRq>OBYX 

UKnKHnpKqecxym xaMepy 

nenaeT ero nepcnexTKBHYM npK co3naHKK, 

xaMep. MeTon no3BOnHeT · K3rOTaBRKBaTb 

C MKHKManbHYM xonKqecTBOM BemecTBa, 

npaxTKqecxK onpenenneMYM MaTepKanoM snexTponHYX npoBonox. 

B qeTBepToR rnaBe npencTaBneHa UKnKHnpKqecxan nByxxoopnKHaTHaH 

xaMepa c onopHYM sneMeHTOM K3 neHononKypeTaHa nnoTHOCTbD p ~ 

0,2r/cM3 nKaMeTpOM 126 MM c nnKHOR qyBCTBKTenb.HOro cnon 600MM. 

IleHononKy peTaH ( IlllY) n03BOnHn OTRKBaTb UKRKHnpY, XOTOpYe nerxo 

o6pa6aTYBanKCb, qTo o6ecneqKno BYCOXYD ToqHQCTb K3rOTOBneHKH 

xaMepY c onHoR ycTaHOBXH Ha ToxapHoM cTaHxe, nnn qero 

noTpe6oBanac& pa3pa6oTxa cneuHan&Horo qinaHua 4nn xpenneHKH aHonHYX 

H. xaTonHYX npoBonox. B STOA rnaBe npencTaBneHY pa3pa6oTaHHYR 

aBTOpOM 6onee TexHonorHqHYR cnoco6 perynKpOBXK HaTHXeHKH aHonHYX K 

xaTonHYX npoBonox no cpaBHeHKD C HaTHXeHKeM C noMom&D npyXKHY, 

KccnenoBaHHH ynpyrKX CBORCTB ( IlllY) K snexTpOCTaTHqecxKR pacqeT 

auonHoR. noBepxHoCTH cKrHan&HYX npoBonoqex. KaMepa pa6oTana D 

caMoracnmeMCH CTpKMepHOM peXKMe ccrc) C HHnYXUHOHHYM c~eMOM 
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HH!popMaUHH. KOHCTPYKUHR KaMepu. no~a3aHHaR Ha PHC.1, o6ecneqMBana 

onpeneneHHe a H ~ KoopnHHaT. 

B KaqecTBe onopHoro aneMeHTa (1) KaMepu HCnonb3oBanach 

neHononHypeTaHoBaR Tpy6a. K TopnaM Tpy6u nnHHoi!: 600 MM, TORlllHHOi!: 

6,5 MM, H c HapyZllYM nHaMeTpOM 126 MM npHKpennRRHCb nBa 

CTeKROTeKCTORHTOBYX cpnaHna. OnHH H3 HHX (2) npHKpennl!H K Tpy6e 

anoKcHnHoi!: cMonoi!:, npyroi!: (3) nonBHXeH, H era nonoxeHHe MOZlfO 

MeHHTb c IlOMOmbID BHHTOB (4). TeM CaMYM MOZlfO 6uno KOppeKTHpOBaTb 

HaTHXeHHe npoBonoqeK B cnyqae ycanKH Tpy6u. Ha IlOBepXHOCTb Tpy6u 

6un HaHeceH cnoi!: anoKcHnHoro KOMnayHna TonmHHoi!: 0,5 MM. no 

nepHMeTpy Tpy6u, KaK H B nepBOM BapHaHTe, cnenaHY KaHaBKH H B HHX 

ynoxeHY KORbUa (5) H3 MenHoit nyxeHoi!: npOBOROKH" 0,25 MM. Konbna 

PHC.1. UHRHHnpHqecKaH nBYXKoopnHHaTHaH ccrc)- KaMepa Ha OCHOBe 

neHononHypeTaHa. 

pacnaHHY Ha nnaTe (6) H3 cponbrHpoBaHHoro CTeKROTeKCTORHTa pa3MepoM 
·3 600X10X1 MM. nnaTa c npenBapHTeRbHO 3anaHHHYMH, CKpyqeHHYMH 

napaMH npoBonoB (7) nns BYBona cHrHanoB BKneeHa B na3. qeTupe 

KORbUa, coenHHeHHYe Me:w;ny co6o8, o6pa30BYBanH CTpHn (8), C 

KOToporo CHHMancH cHrHan nns onpeneneHHH npononbHOR KoopnHHaTY 

TpeKa. COBOKYilHOCTb CTpHilOB Ha IlOBepxHOCTH UHRHHnpa o6pa30BYBana 

BHyTpeHHHR Ka Ton. Ha paCCTOHHHH 7, 55 MM OT Hero 6YRH HaTHHYTY 

aHonHYe npOBOROKH (9) "50 MKM H3 6epHnnHeBo8 6poH3Y, 64 aHonHYe 

npoBOROKH npHnaHHY K nnaTaM (10) H3 cponhrHpOBaHHOro 

CTeKROTeKCTORHTa c maroM 8 ± 0,01 MM. HoMep cpa6oTaBmei!: npoBOROKH 
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H BpeMH npei!:cpa aneKTpOHOB no Hee naBanH a3HMyTaRbHYID KOOPnHHaTy 

TpeKa. Ha paCCTOHHHH 8,45 MM OT aHOnHYX npoBOROK pacnonoxeH 

BHemHHR KaTon (11), npencTaBnHIDlllHi!: co6oR 248 npoBonoqeK" 100 MKM 

H3 6epHnnHe·Boi!: 6poH3Y, pacnaHHHYX Ha nnaTax C 12) H3 

cponbrHpoBaHHoro CTeKROTeKCTORHTa c maroM 2 ± 0, 05 MM. PanHycu 

pacnonoxeHHH aHonHYX Ra H KaTOnHYX Rkl' Rk2 npoBOROK pacqHTYBanHCb 

H3 ycnoBHH Haxo:w;neHHH aHonH~i!: npoBonoqHoi!: IlOBepXHOCTH B 

aneKTpocTaTHqecKOM paBHOBeCHH Ra = J Rkl Rk2 

neHononHypeTaHa H neHonnacTa HccnenoBanHch c 

YnpyrHe CBOi!:CTBa 

Tpy6aMH BHemHHM 

nHaMeTpOM 130 MM, TORlllHHOi!: 7 MM H nnHHOi!: 550 MM. Pe3yRhTaTY 

npencTaBneHY Ha PHc. 2. Ilocne 

nnHTeRbHOR Harpy3KH [375 Kr B 

TeqeHHe 6 cyTOK J Tpy6u 

[KpHBaH 1-neHonnacT, 2~ (IlIIY)J nanH 

npHMepHo paBHYID ycanKy Ha~ 1,257.. 

B 3TOi!: CBH3H B KOHCTPYKUHH 

KaMepu 6una npenycMoTpeHa 

perynHpOBKa HaTHXeHHH npoBonoqeK. 

KaMepa HCilYTYBanacb C IlOMOmhID 

panHoaKTHBHoro HCTQqHHKa H Ha 

nyqKe ycKOpHTenH H~B3 

r. IlpOTBHHO. CxeMa H3MepeHH8 H Ha6op 

CTaHnapTHYX 6noKOB aneKTpOHHKH 

6unH pa3pa60TaHY yqeHYMH OHHH 

r.ny6Ha H H~B3. AHonHYR npo!pHRb 

nyqKa CTpOHRCH B 3aBHCHMOCTH OT 

HOMepoB cpa6oTaBmHx npoBonoqeK. 

CHrHanY co CTpHilOB nonBepranHCb 

aMilRHTynHoMy aHaRH3Y nnH 

~ 
:;j-

1.0 

0.8 

0.6 

0.4 

0.2 

0 

2 

125 250 375 P Ki! 

PHC.2.3aBHCHMOCTb ycanKH 

OT oceBoi!: Harpy3KH. 

onpeneneHHH KoopnHHaTY CTpHMepa Bnonb aHOnHOi!: npOBOROKH. 

OCHOBHYM pe3ynbTaTOM pa6oTY, OilHCaHHOi!: B 3TOI!: rnaBe HBRHeTCH 

C03naHHe MeTonHKH npoH3BoncTBa UHRHHnpHqecKOi!: KaMepY Ha OCHOBe 

neHononHypeTaHa, noKpYToro 

KOnHqecTBOM BemecTBa ~ 0,15 

cnoeM 

r/cM2 . 

3IlOKCHnHoro 

IlonyqeHHaH 

KOMnayHna C 

TOqHoCTb 3a3opa 

aHon-KaTon H TOqHoCTb mara aHonHYX npoBOROK COCTaBHRH ±: 0, 05 MM 

(qTQ COOTBeTCTByeT TOqHQCTH CTaHKa). H3MepeHHH 3a3opa HHnHKaTOpOM 

H mara MHKpOCKOilOM IlOKa3anH, qTQ nonyqeHa TQqHQCTb 3a3opa -
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± 0,02MM, TOqHOCTh mara - ±0,01MM. nonyqeHHYe TOqHOCTH 

o6ecneqHBalOT HaneXHOCTb 3KcnnyaTaUHH H TpaHcnopTHpOBKH. 

HccnenouaHHR ynpyrHx cnoRcTB neHononHypeTaHa nonT»epnHnH 

nepcneKTHBHOCTb HCnORb30BaHHR ero npH C03'AaHHH UHRHHnpHqecKHX 

KaMep. 

IlRTaR rnaua nocBRmeHa C03'AaHHD BepmHHHOro neTeKTOpa, 

COCTORmero H3 4-X UHRHH'ApHqecKHX KaMep Ha OCHOBe neHononHypeTaHa. 

H3rOTOBneHHaR cepHR UHRHH'ApHqecKHX KaMep C pa3HYMH nHaMeTpaMH 

oTnHqaeTCR OT npenunymHX HOB08 aBTOpCK08 pa3pa6oTK08 HH'AYKUHOHHOro 

KaTona Ha OCHOBe TOKOnpoBO'ARmea KpaCKH C nocnenyDmea nonHpOBK08. 

.l,_ 

PHC.3 BepWHHHYR neTeKTOp H3 4-x npouonoqHYX UHRHH4pHqecKHX KaMep. 

Ka][J{aR KaMepa pa6oTana B caMoracRmeMcR cTpHMepHoM pe:11:HMe H 

n03BOnRna perHCTpHpouaTb TpH KoopnHHaTY qacTHUY ( no HOMepy 

cpa6oTa»mea aHonHoR.npouonoKH, no pacnpeneneHHD 3apRna Ha»eneHHoro 

Ha KaTone H no panHycy pacnono:11:eHHR qyBCTBHTenhHOrO CROR. 

BepmHHHYR neTeKTop 6un npenHa3HaqeH nRR nan&HeRmHx 

3KCnepHMeHTOB no H3MepeHHD qacTHU oTnaqH C KOnHqecTBOM uemecTBa He 

6onee 1,5 f/cM2 . Ha nyTH pacceRHHYX qacTHU. IlpH pa3pa6oTKe 

TeXHOnorHH H KOHCTPYKUHH BaXHO 6uno cnenaTb B Cll:aTYe cpoKH 

8 

neTeKTOp yno6HYM B 3KcnnyaTaUHH, TO ecTh 6YCTp0 pa36HpaeMYM, 

peMOHTHpyeMYM H co6HpaeMYM, TaK KaK OGmHM HenocTaTKOM nroux 

npononoqHYX KaMep RBnReTCR oGpYB TOHKHX npoBOROK HRH HX ocnaGneHHe 

B pe3yR&TaTe ne~opMaUH8. BpeMR Ha pa3GOpKy, 3aMeHy HeCKORhKHX 

npononoqeK H cGopKy 4-x KaMep cocTaBnRno OKORO 4 qacou. 

Ha pHc. 3 noKa3aHo: (1 l -onopHYR 3neMeHT H3 neHononHypeTaHa, 

(2) -nonocKH-CTpHnY, (3), (4) -KORhUa-::~naHUY, (5) -aHO'AY, (6) -KaTonu, 

(7) -OTBepcTHR, (8) - nnaTa, (9) - pe3HHOBY8 xryT, 

(10)-coenHHHTenbHYe ~naHUY, (11) - MOHTaXHaR nnHTa, 

(12)-perynHpouoqHue BHHTY. 

BepmHHHY8 neTeKTOp npencTaBnRn coGoa KOHCTPYKUHD H3 4-x 

UHRHH'ApHqecKHX KaMep, BCTaBneHHYX npyr B npyra no npHHUHny 

"MaTpemKH". Ka:11:naR KaMepa Gena H3roToeneHa c onopHYM 3neMeHTOM (1) 

H3 neHononHypeTaHa MeTO'AOM BcneHHBaHHR B cneuHaRbHO pa3pa60TaHHYX 

npecc~opMax. Ha noeepxHocTh TpyG Gun HaHeceH TOHKH8 cnoa C 0,5MM) 

3nOKCH'AHOro KOMnayHna, KOTopua Gun noKpameH TOKonpoBO'ARmea 

KpacKo8. ToKonpouonRmaR KpacKa nocne · uucuxaHHR 

CTanhHYM mapHKOM (nonHpOBKa) nnR ~upaBHHBaHHR 

nonocoK-cTpHnou (2) npope3aHHYX no nepHMeTpy Tpy6u. 

npo1taTYBanac& 

conpoTHBReHHR 

COBOKynHOCTh 

nonoCOK-CTpHnOB npencTaBnRna coGoa HH'AYKUHOHHYR KaTon. B nepuoa H 

qeTBepTo8 KaMepax nonoCKH-CTpHnY HaHOCHRHCb nepneH'AHKynRpHO OCH 

nyqKa, a BO BTOpoa H TpeT&ea KaMepax - no BHHTOB08 RHHHH c maroM 

40 MM. BTopaR KaMepa cnenaHa C neBYM 3axonoM, a TpeTbR - C npaBYM 

'ARR ynpomeHHR pacn03HaBaHHR MHOroTpeKOBYX coGYTHR. WHpHHa 

nonOCOK-CTpHnOB 7MM, conpoTHBneHHe 50-100 OM. no TopuaM 

neHononHypeTaHOBYX TpyG GunH 3aKpenneHY CTeKROTeKCTORHTOBYe 

KORbUa-~naHUY (3) H (4), Ha KOTopux ynepll:HBaRHCb npouonoqHue aHO'AY 

(5) H KaTO'AY (6). KOHCTPYKUHR ItaMep oGecneqHeana perynHpOBKY 

HaTRll:eHHR aHO'AHYX H KaTO'AHYX npoeonoK B npenenax 10 MM. KaQaR H3 

qeTYpex KaMep, 3aKnDqeHHaR B repMeTHqHuR Ko:11:yx, MOll:eT GYTb 

HCnORb30BaHa KaK oTnenbHYR TpeKOBYR neTeKTOp. 

napaMeTpY KaMep npH»eneHY B TaGnHue 1. 

CnenyeT OTMeTHTh, qTo aBTOpCKH8 MeTon nonHpOBKH TOKonpoeonRmea 

KpacKH 01ta3ancR nepcneKTHBHYM H Gun Hccneno»aH, H ycnemtto npHMeHeH 

B nan&He8meM npH C03'AaHHH ycTaHOBKH JlEJl!l>H. nonHpOBKa no3BOnHna 

yMeHhmHTb TeMHOB08 TOK, a 3HaqHT H yMeHbWHTb KOnHqecTBO 11 GpaKa" B 

7 pa3. 
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B ycnoBHHX npH6nHzeHHYX K 3KCnepHMeHTY KaMepu HCnYTYBanHCL C 

paJ(HOaKTHBHYM HCToqHHKOM H Ha nyqxe rr--Me30HOB H MDOHOB C 3HeprHe8 

40 f3B Ha ycxopHTene Y-70. 3~~eKTHBHOCTH KaMep K Tpexy npH pa6oqHx 

Ta6nHua 1. 0611U1e napaMeTpu xaMep . 

• KaMepu 

1. Pa6oqag .nnHHa IlllY 
Tpy6Y,MM 

2. qyBCTBHTenLHaH 
MHHa KaMep,MM 

3. 

4. 

)lHaMeTp aHo.na, MM 

nHaMeTp HH.llYKUHOHHOroKaTO,lla, 

K1 

791 

640 

143,3 

MM 127 

5. 
6. 

7. 
8. 

9. 
10. 
11. 

12. 

nHaMeTp BHemHero KaTO,lla,MM 
H3MepeHHaH no onopaM Toq­
HOCTL 3a3opa He xyze,MM 
qHcno aHOJlHYX npouonoK 
qHcno npouonox uHemHero 
KaTo.na 
qHcno CTpHnOB 
mar CTpHnOB, MM 
TORIIUIHa aHO,llHYX 
npouonoK,MM 
TOHDtHHa KaTO.llHYX 
npouonox, MM 

13. TOHIIUIHa IlllY Tpy6u, MM 

159 

0,02 
64 

249 
80 

8 

0,05 

0,1 

6,75 

HanpHZeHHHX HMenH cne.nyDIIUle 3HaqeHHH: 

K2 

799 

640 

247,5 

231 

263 

0,02 
96 

413 
80 

8 

0,05 

0,1 

7,75 

K3 

807 

720 

355 

338 

370,3 

0,2 
160 

581 
90 

8 

0,05 

0,1 

10,4 

K4 

815 

720 

461 

445 

476,68 

0,05 
192 

748 
90 

8 

0,05 

0,1 

12,57 

XZ(a110.nu): 1K - 98,27., 2K - 97,27., 3K - 94,17., 4K - 97,07.; 

YZ(cTpHnY): 1K - 98:17., 2K - 98,07., 3K - 92,57., 4K - 96,07.. 

3Haqemrn cpe.n11eKna.npaTHqH1i1x OTKnoneHHR pacnpe.neneHHR no cTpHnaM 
0 

paBHY 0,30 - 0,35 MM npH yrne Mex.ny OCLD KaMepu H nyqKOM 60. 

Ilpe.ncTanneHHue Hccne.nonaHHH 6unH HCnOHL30BaH1,1 npH 

npoeKTHpoBaHHH ycTaHOBKH CHrMA-AHKC, npe.nHa3HaqeHH08 B qacTHOCTH 

.nnH H3yqeHHH ynpyroro pacceHHHH rr- HK- - Me30HOB Ha npoTOHax npH 

HMnynLce 43 f3B/C, B KOTOPYD 6una BKnDqeHa pa3pa60Ta1111aH aBTOp_oM 

UHRHH,llpHqecKaH KaMepa. HcnonL30BaHHaH B 3KcnepHMeHTe annapaTypa H 

ypoBeHL Ha6paHH08 CTaTHCTHKH, npeuumaDIIUIR MHpOBYD, no3BOHHHH 

onpe.nenHTL .llH~~epeHuHanLHYe ceqeHHH ynpyroro pacceHHHH B .nHana3oHe 

·nepe.naq 0,2<ltl<1,4(f3B/c)
2

. 
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3aKnD•leHHe. 

HaCTOHmaH ,llHCCepTaUHH HanHcaHa Ha OCHOBe pa60T/l-5 /. 

BYnonHeHHYX B Jia6opaTOpHH H.nepHYX npo6neM OHHH H Ha ycxopHTene 

H~B3 B nepHO,ll c -1978 no 1989 r. 

B pe3ynLTaTe nonyqe111,1 cne.nyDIIUle MeTO.llHqecKHe pe3ynLTaTu: 

1. Bnepeue 6una co3.naHa aBTopoM H oTpa6oTaHa TeXHonorHH 

H3rOTOBneHHH UHRHH,llpHqecKHX KaMep Ha OCHOBe neHononHypeTaHOBOR 

Tpy6u, noKpYT08 cnoeM 3nOKCH,llHOrO KOMnayH,lla. 3Ta TeXHOnorHH 

n03BOnHeT 3HaqHTenLHO COKpaTHTL cpOKH no.nroTOBKH H npone.neHHH 

~H3Hqecxoro 3KcnepHMeHTa. TexHonorHH 

UHRHH,llpHqecKHX KaMep nepcneKTHBHa npH 

H3rOTOBneHHH no.no6HYX 

C03,llaHHH .npeR~OBYX · H 

nponopUHOHanLHYX KaMep, TaK KaK o6ecneqHBaeT BYCOKYD ToqHQCTL 

3a3opa aHo.n KaTo.n. 

2. Cnoco6 H3rOTOBneHHH UHRHH.llpHqecxoR KaMepu C HH.llYKUHOHHYM 

c~eMOM HH~OpMaUHH 3amHmeH aBTOpCKHM CBH,lleTenLCTBOM.' 

3. CnpoeKTHpOBaHa H H3rOTOBReHa UHRHH.llpHqecKaH npoeonoqHaH 

KaMepa Ha ocHOBe neHonnacTa: .nnHHa qyn~TBHTenLHoro cnoH 190 MM, 

,llHaMeTp HH.llYKUHOHHOro KaTO,lla 0 90 MM, H3MepeHY OCHOBHYe 

xapaKTepHCTHKH 3T08 KaMepu. 

4. CnpoeKTHpOBaHa aBTOpOM H H3rOTOBneHa UHRHH,llpHqecKaH KaMepa 

C HH.llYKUHOHHHYM c~eMOM HH~OpMaUHH. nnHHa qyncTBHTenLHOro cnoH 

600MM, HapyZHYR ,llHaMeTp HH.llYKUHOHHOro KaTo.na 126MM., KOTOpYR 

npe.ncTaBnHeT co6oR Ha6op xoneu-npononox Ha nonepxHoCTH 

neHononHypeTaHoBoR Tpy6u. 

5. Pa3pa60TaHa aBTOpOM MeTO,llHKa H3rOTOBneHHH BepmHHHYX 

.neTeKTOpOB. Ha OCHOBe UHRHH,llpHqecKHX KaMep co CTpHnOBYM c~eMOM 

,HH~OpMaUHH, onopHYMH 3neMeHTaMH KOTopux cnyzaT neHonon~ypeTaHOBYe 

Tpy6u, noxpYTYe cnoeM 3nOKCH,llHoro KOMnayH.na. H3rOTOBneHHYR 

BepmHHHYR .neTeKTOp H3 4-x UHHHH,llpHqecKHX KaMep .HMeeT KOnHqecTBO 

nemecTBa Ha nyTH qacTHU ~ 1,5 r/cM2 . 

6. npone.n~HJ,i Hccne.noBaHHH npoqHOCTHYX, 3KcnnyaTaUHOHHl,IX H 

pa6oqHx xapaKTepHCTHK UHHHH.llpHqecKHX KaMep (3~~eKTHBHOCTH 

perHcTpaUHH H pacnpe.neneHHe 3apH.llOB no cTpHnaM). 

7. Ilpoue.n~HJ,i 3KCnepHMeHTanLHYe Hccne.nouaHHH BRHHHHH Harpy3KH 

H nnaZHoCTH Ha ,pa3Mep1,1 neHononHypeTaHa. 

8. Ilpoue.ne_HJ,i HCCne.noeaHHH nponopUHOHanLHl,IX cqeTqHKOB BJ,iCOKOro 

.nauneHHH, H nonyqeHo, qTo .no_6au1ta o, 57. xceHoHa Xe K aproHy Ar 
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ynyqmaeT pa3pemeHHe rrporropuHottan&Horo cqeTqHKa c 127. no 6,27. rrpH 

o6nyqeHHH cq~TqHKa raMMa - KBaHTaMH OT HCTOqHHKa 241 AM Ha nHHHH 
59,6 K3B. 

9. B rrpouecce rrpoeeneHHYX HccnenoeaHHA aeTopoM rrpennoxeHY 

cneny10IJlHe HOBYe TeXHHqecKHe pemeHHH B MeTonHKe IlpOH3BOncTBa 
UHnHHnpHqecKHX KaMep: 

1)H3rOTOBneHHe UHnHHnpHqecKoA KaMepu Ha OCHOBe 
rreHorronHypeTaHa, rroKpYToro cnoeM 3rroKcHnHoro KOMrrayHna, 

2)H3rOTOBneHHe KaMepu c onHoA ycTaHOBKH Ha TOKapHOM CTaHKe, 

3)H3rOTOBneHHe KaMepu C HHnYKUHOHHYM KaTonoM B BHne Koneu -

rrpoeonoK Ha rroeepxHOCTH rreHorronHypeTaHa, 

4)H3rOTOBneHHe KaMepu C HHnYKUHOHHYM KaTonoM Ha OCHOBe 

TOKorrpoeonHmeA KpacKH c rrocneny10meA rronHpoeKoA, 

5)pa3pa60TKa MeTona perynHpOBKH HaTHXeHHH rrpoeonoqHYX 
3neKTponoe, 

6)pa3pa6oTKa ~naHua, 06ecrreqHea10mero KperrneHHe orropHoro 
3neMeHTa, aHonHYX H KaTonHYX 3neKTponoe C ycTpOACTBOM perynHpOBKH 

aHaTHXeHHH rrpoeonoK B enHHOM KOHCTPYKUHOHHOM 3neMeHTe. 

OCHOBHYe pe3yn&TaTY nHccepTaUHH orry6nHKOBaHY B cneny10mHx 
pa6oTax: 

1.Jlonoxoe B.X.,IyKOB B.A. ,Ra3apee A.B.,Ho3npHH A.A'., 
CTonyrrHH B.A., .TpaBKHH B.H. 

xapaKTepHCTHKH rrporropUHOHanb-HYX cqeTqHKOB rrpH BYCOKHX naeneHHHX. 

nperrpHHT OHHH, P13-11869, Jly6Ha, 1978. 
2.TpaBKHH B.H. 

crroco6 H3rOTOBneHHH UHnHHnpHqecKOA KaMepu C HHnYKUHOHHYM C'beMOM 

HH~OpMaUHH. 

ABTOpCKOe CBHneTenbCTBO » 1424626, rrpHOpHTeT OT 31 M~pTa 1986 r. 

3.BaXTHH B.r., TpaBKHH B.H. 

UHnHHnpHqecKaH MHororrpoenoqHaH neyxKoopnHHaTHaH Kat4epa c orropHl'!_M 
3neMeHTOM H3 rreHorronHypeTaHa 

IlT3,» 1, c.31,1988. 

IlperrpHHT OHHH, P13-86-813, Jly6Ha, 1986. 

4.TpaBKHH B.H. 

KOHCTPYKUHH eepmHHHOro neTeKTopa H3 
. .. • - .. . . 

UHnHHnpHqecKHX KaMep . 
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qen1pex rrpoeonoqHux 
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IlT3~» 5~ c,54, 1988; 

nperrpHHT OHBH, P13-86-817, -Ay6Ha,1986. 

5. Kl. M. AHTHITOB, . B.A.BaTapHH, B.A.Be33y6oe, H.D.BynaHOB, 
Kl. n. ropHH, . Jl. C, J(eHHCOB, o. B. BpomHH, B. r. KapTamoea, ·H.B. Ko:roe, 

11.M.MenbHHK, A.H.IleTpyXHH, C.A.IlonOBHHKOB, · J(:A.CTORHOBa, 
A.B.BHmHeBCKHA, H.A.ronyTBHH, _Kl.A.' 11.A~ropttymKHH, B.11.KapxaBHH, 

n.A.Ky~HHHq, P.ReATHep, r.B.MHuenbMaxep, A.A:Ho3npHH, A.r. 

On&meBCKHA, A.A.norroe, C.PHM8HH, H.CennaK, Jl.A.CMonHH,. P. Tone.ito, 

B. H. TpaBKHH, B.·c. Xal5apoe, P. B. IlHpuxanaea: _B. H. PoAHHWBHnH 

Yc!aHOBKa CHfMA-AHKC nnR HccnenoeaHHH yrrpyroro rr-p H K-p pacceHHHR 

Coo6meHHe OHHHPI-89-202, Jly6Ha 1989. 
"· 

, . 

PyxonHcL nocTynHna e H3naTenLcxHA oTnen 

6 ~eepanH 1996.rona. 
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