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I. Cnoco6uocTh CTPHMepuou KaMephl pa6oTaTh o 3Ha

quTenhHhlx no HHTeHCHBHOCTH nOTOKaX 3apJDKeHHhlX qaCTHI.J. 

no3BOilJieT C ycneXOM HCnonh30BaTL 3TOT TpeK08hlH ,D,eTeK· 

Top ,D,nJI uccne,D,o8aHuJI 83aHMO.D.eiicT8HH JI,D,epnhlx qacTHI.J.. 

llpu pa6oTe ua ycKopuTenHx npe,D,enLHhle 3arpy3KH CTpu

Mepuou KaMepLI 3apJDKeHHLIMH qacTHI.J.aMH onpe,D,eilJIIQTCJI 

ee 8peMeHeM naMJITH, a TaK>Ke 3<lM!JeKTH8HOH paCTJI>KKOH 

ycKopeuuoro nyqKa H MoryT .D.OCTuraTh 106 qacTHU. 8 HM

nynLce *. 
TaKaH 3arpy3Ka npu ue oqeuh Manoii 34>4>eKTH8Ho·cTu 

H36HpaTeilhHOrO 3anycKa (f ~ 1()"" 2 -c 10-3 ) ,D,aeT 803MO>K· 

uocTL ua6nw,D,aTL 8 cTpHMepuoii KaMepe 6onee pe,D,KHe 

cnyqau 83aHMO,D,eHCT8HH, qeM 8 ny3LiphK08LIX KaMepax. 

Pa3pa6oTKa cneu.uanhHhiX >KH.D.K080.D.OPO.D.HhiX MHIIIeneii /1,2/, 

a TaK>Ke co3,D,anue cucTeMLI, no380nHwmeii noMemaTh 8 

pa6oquu 06'heM CTpHMepHOH KaMephi MHIIIeHH H3 nw6oro 

T8ep,D,oro />KH,D,Koro/ 8emecT8a/3/, 3uaquTenLuo paciiinpunu 

803MO>KHOCTH HCnOilh308aHHJI CTpHMepHLIX KaMep ,IJ,ilJI H3y· 

qeHHJI peaKU.HH 83aHMO,D,eHCT8HJI JI,D,epHLIX qacTHU. Ha pa3· 

nuqnhiX H.D.pax. 

K co>Kaneuuw, PH.D. 8emecT8, qacTo ucnonL3yeMLIX o Ka

qecT8e MHIIIeHeH /80,D,Opo,D,, ,D,eHTepHH, renuii/, npH uop

MailLHLIX ycn08HJIX • ra3LI, a HX HCnOnL308aHHe 8 C>KH· 

>KeHHOM COCTOJIHHH C8J13aHO CO 3Haqul'enhHLIMH TeXHHqec· 

KHMH TPY.D.HOCTJIMH. llpu ,D,OCTaToquoH HHTeHCH8HOCTH nyq· 

K08 uccne,D,yeMLIX qacTHU. /c8LIIIIe 103 + 104 8 HMnynLce/ 

* llpe,D,eilhHaJI 3arpy3Ka CTpHMepHLIX KaMep MO>KeT 6LITL. 
y8enuqeua no Kpauueii Mepe ua nopH.D.OK, ecnu ToqKy 83au
Mo,D,eHcT8HH 80CCTaHa8ilH8aTh no 8TOpHqHLJM 83aHMO,D,eH· 
CT8HJIM. 
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HaH60nee npOCTbiM H 34>cPeKTHBHbiM MeTO,!J;H'IeCKHM pellleHH· 

eM JIBllJieTCJI npHMeHeHHe TOHKOCTeHHbiX ra30HanonHeHHblX 

MHLUeHeii, n03BOnJIIOllUIX ua6niO,IJ;aTb 6onee Me.IJ;neHHbie npo

.IJ;yKTbl B3aHMO,IJ;eHCTBHJI, 'leM npH HCllOllb30BaHHH TBep.IJ;biX 

H )I(H,!J;KHX MHllleHeii. 

KpoMe Toro, B ra30BbiX MHllleHJIX nerqe .IJ;HCKPHMHHH

posaTb cnyqaH CO BTOpH'IHbiMH B3aHMO,IJ;eHCTBHJIMH Y*e 

npOB3aHMO,IJ;eHCTBOBaBrneii 'laCTHllbl HllH npO.IJ;YKTOB ee B3aH· 

MO,IJ;eHCTBHJI. 

O.IJ;HaKo B o6bi'IHoii ra3osoii MHllleHH uenb3JI ua6niO.IJ;aTb 

Henocpe.IJ;CTBeHHO o6naCTb B3aHMO.IJ;eHCTBHJI BHyTpH MHllle· 

HH, a ee BOCCTaHOBlleHHe DO TpeKaM 'laCTHll, BbiXO,!J;JillUIM 

H3 MHllleHH, npHBO,!J;HT K llOTepe TO'IHOCTH H HH!l>OpMa:UHH 

npH reoMeTpH'IeCKOH peKOHCTPYKllHH 3aperHCTpHpOBaHHOrO 

co6biTHJI *· 
fipH HCCne,IJ;OBaHHH MHOrHX JI,IJ;epHbiX C06biTHH BOCCTa

HOBlleHHe llOllHOH KapTHHbl B3aHMO,IJ;eHCTBHJI OKa3biBaeTCJI 

KpaiiHe 3aTpy,IJ;HHTellbHbiM, OC06eHHO npH BbllleTe JI,IJ;epHbiX 

'laCTHll H !l>parMeHTOB, pacna,IJ;aiOlllHXCJI B 06'beMe MHllleHH. 

K HX 'IHCny OTHOCHTCJI 6onblllHHCTBO Ks ·Me30HOB, rHnepo· 

HOB H runepJI,IJ;ep C HMDYllbCaMH ,!1;0 1-:-2 r3B/c, KOTOpble 

HMeiOT pacna,IJ;Hble npo6erH nopJI.IJ;Ka HeCKOllbKHX eaRTH· 

MeTpOB. 

B no.IJ;o6HbiX 3KcnepuMeHTax onTHManbHbiM 6blno 6bl 

HCllOllb30BaTb B Ka'leCTBe MHllleHH ra3, HallOnHJIIOllUIH CTpH· 

MepHYfO KaMepy IKaK, uanpuMep, npu o6ny'leHHH 2-MeTpo

soii CTPHMepuoii KaMepbl ycTaHOBKH CKM- 200, B KOTopoii 

Ha6niO.IJ;allHCb B3aHMO,IJ;eHCTBHJI a • 'laCTHll C JI,IJ;pOM HeO" 

ua/3/ I. ,D;pyrue ra3bl, npuro,IJ;Hble B npHHUHne ,IJ;nJI uanon

HeHHJI CTpHMepHbiX KaMep, Tpe6yiOT 6onee CllO)I(HbiX pe)I(H· 

MOB HMDYllbCHOrO BbiCOKOBOllbTHOrO llHTaHHJI H He o6ec· 

ne'IHBaiOT, KaK npasuno, .IJ;OCTaTO'IHO xopornero Ka'leCTBa 

CTpHMepHbiX TpeKOB. B 3Toii CBJI3H npe.IJ;CTaBnJieTCJI nep

cneKTHBHOii pa3pa60TKa raJOHanonueHHOH MHllleHH C npo· 

Jpa'IHbiMH TOHKHMH CTeHKaMH, B KOTOpoii ITaK )l(e KaK 

H B OCHOBHOM 06'beMe KaMepbii ocymeCTBnJieTCJI CTpHMep· 

HbiH ITpeKOBbiHI pe)I(HM. COJ,IJ;aHHe TaKOH CHCTeMbl OKaJbl· 

BaeTCJI BO JMO)I(HblM 6naro,IJ;apJI TOMY, 'ITO B 6onblllHHCTBe 

*3TO JaMe'laHHe B TOH HllH HHOH CTeneHH OTHOCHTCJI 
TaK)I(e K 06bi'IHbiM )I(H,!J;KHM H TBep.IJ;biM MHllleHJIM. 
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cnyqael;\ B paJHbiX raJaX MO)I(HO o6ecne'IHTb CTpHMepHbiH 

ITpeKOBbiHI pe)I(HM npH O,!J;HHX H TeX )l(e napaMeTpax BbiCO

KOBOllbTHOrO HMDYllbCa, ecnH llO,IJ;06paTb COOTBeTCTBYIO" 

lllHM 06paJOM JHa'leHHJI ,IJ;aBneHHJI HCllOllbJyeMOrO raJa. 

liJBeCTHO, 'ITO npH ocymeCTBlleHHH TpeKOBOrO pe)I(HMa 

s rpy6oM npu6nH)I(eHHH cnpase,IJ;nHBO cooTuorneuue I eM., 

uanpuMep /4/ 1: 

E 2 T 
--- = c' 111 p 

r,IJ;e E- uanpJI:>KeHHOCTb JneKTpH'IecKoro nonJI, coJ.IJ;asae

Moro B cTpHMepuoii KaMepe HMnynbCHbiM reuepaTopoM, 

T - .IJ;nHTeJibHOCTb HMnynbca, P - ,IJ;asneuue raJa, a C-
KOHCTaHTa, KOTOpaJI HMeeT paJHYIO BeJIH'IHHY ,!J;JIJI paJJIH'I" 

HblX raJOB H onpe,IJ;eJIJieTCJI, B OCHOBHOM, llOTeHUHaJIOM Ja· 

:>KHraHHJI. 

fipHBe,IJ;eHHaJI JaBHCHMOCTb JIBJIJieTCJI OTpa)l(eHHeM HJ • 

BeCTHOrO COOTHOllleHHJI PeTepa/5/, xapaKTepHJYIOlllero yc

JIOBHH nepexo,IJ;a naBHHbl B CTpHMep*' 

a·z::20, 121 

r.IJ;e a- TaK HaJbJBaeMblH nepBblH TayHCCH,!J;OBCKHH KOJ!l>· 

!l>HUHCHT HOHHJa:UHH, z- paCCTOHHHe, npOH,IJ;eHHOC JiaBHHOH 

.IJ;O nepexo.IJ;a ee B CTpHMep. ,D;eiicTBHTCJibHO,B rpy6oM npu-

6JIH:>KCHHH MO:>KHO C'IHTaTh, 'ITO 
a E 
-p- f(p), a BCJIH'IHHa 

ET z - ..-- ... p 
113 COOTHOlllCHHH 111 BH,!J;HO, 'ITO npH O,!J;HHX 

u Tex :>Ke napaMeTpax BbiCOKOBOJihTHoro HMnynhca IE u T I 
MO:>KHO nony'IHTh o,IJ;uospeMeuuo cTpHMepublii ITpeKOBbliil 

pe:>KHM B MHlllCHH, CO.IJ;ep)l(allleB raJ 1, H B OCHOBHOM 06'beMC 

KaMephl, HallOJIHeHHOM ra30M 2, eCJIH ,IJ;aBJICHHe B HHX YCTa· 

uaonuoaeTcH o cooTBeTcTBHH c ( P 1 I P 2 = C 2/ C 1 ) • Ocuosuoii 

o6'beM cTpuMepuoii· KaMephl npu 3TOM MO)I(eT 6b1Th Janon

ueu, KaK 06hi'IHO, HeOHOM, HMeiOlllHM HHJKHH llOTeHUHaJI 

Ja)I(HraHHH, npH HOpMallbHOM ,IJ;aBJieHHH, a ,IJ;aBJieHHC raJa 

* Ha coHJh Me:>K.IJ;Y cooTuorneuuHMH I 11 H 121 Moe BHHMa

uue o6paTHJI B.T.MaTIOlllHH. 
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B MHllleHH cne,IJ,yeT H3MeHHTb /yMeHblllHTb/ HaCTOllbKO, 

'IT06bl c,IJ,enaTb Ha6mo,IJ,aeMLIMH /«PoTorpaq,upyeMLIMH/ o6-

pa3oBaBllJHec.ll B HeR TpeKH. 

QqeBH,IJ,HO, 'ITO KOHCTpyKTHBHOe BOnnomeHHe TaKOH MH

llleHH-,IJ,eTeKTOpa ,IJ,O~HO Ollpe,IJ,en.IITbCJI Tpe6oBaHHJIMH 3K

cnepHMeHTa. Mo:>KHO yKa3aTL, O,IJ,HaKo, o6mue oco6eHHOCTH 

npe,D,nonaraeMOH KOHCTPYKUHH, CXeMaTH'IeCKH H306pa~eH
HOH Ha puc. J. ,Un.11 TOrO 'IT06bl TpeKH B ra30BOH MHllleHH 

MO~Ho 6Lino 6LI «PoTorpaq,upoaaTL, ee cTeHKH cne,IJ,yeT 

H3rOTOBHTb H3 npo3pa'IHOH ,IJ,H3neKTpH'IeCKOH nneHKH /naa

CaHa/. Hau6onee ecTeCTBeHHa.ll q,opMa o6ono'IKH MHweHH -

UHllHH,IJ,p C KOllbUeBbiMH pe6paMH ~eCTKOCTH, C llOMOmbJO 

KOTOpbiX ocymecTBn.lleTCJI KpenneHHe /nO,IJ,BeCKa/ ee BHYTPH 

pa6oqero 06'beMa CTpHMepHOH KaMepbl, H C BblBO,IJ,aMH 

Ha Topuax ,IJ,n.ll HanonueHH.II pa3nH'IHLIMH ra3aMH 6e3 pa3-

repMeTH3aUHH CaMOH KaMepbl. 3TH pe6pa ~eCTKOCTH o6ec

ne'IHBalOT Ta~e Heo6xo,IJ,HMYIO npo'IHOCTL npH nepena,IJ,e 

,IJ,aaneHH.II. 

,UuaMeTp UHnHH,IJ,pa onpe,D,en.lleTC.II nonepe'IHLIMH pa3-

MepaMH nyqKa B3aHMO,IJ,eHCTBYlOIUHX 'laCTHU /20-50 MM/, 
TaK 'ITO BHyTpeHHHH 06'beM B COTHH pa3 MeHbllle OCHOBHO

ro, 3anonH.IIeMoro HeoHoM, KOTopLIH o6ecnequaaeT BLico

Koe Ka'leCTBO CTpHMepHblX TpeKOB H XOpOWyJO TO'IHOCTb 

TpeKOBLIX H3MepeHHH. CymecTBeHHLIM .IIBn.lleTC.II To, 'ITO 

6naro,IJ,ap.ll npo3pa'IHbiM TOHKHM CTeHKaM, 3aKJDO'IaJOIUHM 

BHyTpeHHHH 06'beM, o6a OHH npe,D,CTaBllJIIOT ,IJ,n.ll «iloTOrpa

q,upoBaHHJI OllTH'IeCKH O,IJ,HOpO,D,HYIO cpe,D,y. 

113 ra30B - HallOllHHTeneH MHllleHH, B KOTOpbiX, B npHH

UHlle, MO~eT 6b1Tb ocymecTBneH CTpHMepHbiH /TpeKOBbiH/ 

pe~HM, cne,IJ,yeT OTMeTHTb BO,IJ,OpO,D, /,IJ,eHTepHH/, renHH, 

aprOH, KpHllTOH, KCeHOH H HeKOTOpbie ,D,pyrHe. 

O,IJ,HaKo Bbi.IICHeHHe B03MO~HocTeH: HX ucnonL3oBaHH.II 

,IJ,ll.ll MHllleHeH- ,IJ,eTeKTOpOB, a Ta~e Bbi6op OllTHManbHOrO 

pe~HMa /AaBneHH.II/ noTpe6yeT, no-BH,IJ,HMOMy, ,IJ,ononHH

TenLHLIX MeTO,IJ,H'leCKHX HCCne,IJ,OBaHHH. li3MeHeHHeM ,IJ,aBne

HHJI B ra30BOH MHllleHH MO~HO llO,IJ,06paTb HY~HbiH no Jlp

KOCTH TpeKOB pe~HM, H 3TO 06CTOJITenLCTBO MO~eT 6LITb 

C ycneXOM HCllOllb30BaHO ,IJ,ll.ll ynyqllJeHHJI Ka'leCTBa TpeKOB 

Me,IJ,neHHblX /CHllbHO HOHH3HpyromHx/ npo,D,yKTOB B o6naCTH 

B3aHMO,IJ,eHCTBHJI. 
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01JeHb BbirO,IJ,HblM JIBRReTCJI HCnOJib30BaHHe ra30BOH 

MHWeHH-,IJ,eTeKTOpa npH H3y1JeHHH B3aHMO,IJ,eHCTBHJI Ha JI,IJ,

pax H30TOnOB ra30B, KOTOpble HCnOJib3YIOTCJI ,IJ,JIJI HanonHe

HHJI CTpHMepHbiX KaMep. BbiCOKaJI CTOHMOCTb H30TOnH'IeCKH 

lJHCTblX ra30B orpaHH'IHBaeT HX HCnOJib30BaHHe B KalJeCTBe 

HanonHuTeneii 6onbwux cTpHMepHbiX KaMep. TaK, TOJibKO 

npH O,IJ,HOM 3anOJIHeHHH nyTeM npo,IJ,yBa KaMepbl C pa601JHM 

06'beMOM 1 M 3 Tpe6yeTCJI OKOJIO 10 M 
3 

ra3a, 'ITO, Hanpu

Mep, B CJiyqae 3 He COCTaBJIJieT no CTOHMOCTH 6onee MHJI

JIHOHa py6neii. 

Co3,IJ,aHue 6onbwoii cTpHMepHoii KaMepbl, 3anonuJieMoii 

nyTeM OTKalJKH, MOrJIO 6bl yMeHbWHTb 3aTpaTbl Ha ra3, 

HO npu 3TOM 3Ha1JHTeJibHO yCJIO:>KHJieTCJI KOHCTpyKI.J,HJI TaKOH 

KaMepbl H Cy~eCTBeHHO B03paCTaeT CTOHMOCTb ee H3ro

TOBJieHHJI, nOCKOJibKY OHa ,IJ,OJI)I(Ha Bbi,IJ,ep:>KHBaTb nepena.n. 

.f(aBJieHHJI - 1 QIIIM. C yBeJIH'IeHHeM pa3MepoB KaMepbl 3TH 

TPY.D.HOCTH, ecTeCTBeHHO, ycyry6nJIIDTCJI. TaKHM o6pa3oM, 

HanOJIHeHHe ra30BOH MHWeHH pe,IJ,KHM H30TOnOM n03BOJIJieT 

BO MHOrO pa3 COKpaTHTb paCXO,IJ,bl Ha 3KCnJiyaTai.J,HID ycTa

HOBKH. 

Co3,IJ,aHHaJI no npe.n.naraeMoMy npHHI.J,Hny cTpHMepHaJI 

KaMepa C BO,IJ,OpO,IJ,HOH TpeKOBOH MHWeHbiD MOrna 6b! yc

neWHO KOHKypupoBaTb C pa3pa6aTbiBaeMblMH CeH'IaC CTpu

MepHbiMH KaMepaMH c ao.n.opo.IJ.HbiM uanonHeHHeM. Me To

.f(H'IeCKHe HCCJie,IJ,OBaHHJI B03MO:>KHOCTH C03,IJ,aHHJI ycTaHOBOK 

C BO,IJ,OpO,IJ,HbiMH CTpHMepHbiMH KaMepaMH Be,IJ,yTCH B pH,IJ,e 

na6opaTopuii. IIo-BH.f(HMOMy, Hau6onhwHii ycnex B 3TOM 

HanpaBJieHHH 6biJI .f(OCTHrHyT B pa6oTaX /6,7 /, B KOTOpbiX 

6blJIH nony'leHbl <}loTorpa4JupyeMble CTpHMepHble TpeKH BHyT

pH CTpHMepHbiX KaMep 06'beMOM 3-5 A, HaiiOJIHeHHblX 

ao.n.opo.n.oM npu .n.aaneHHHX HH:>Ke aTMoc<}lepuoro. 3To nocne.n.

Hee o6CTOHTeJibCTBO YCJIO:>KHHeT npo6JieMy KOHCTpyupoBa

HHH H H3rOTOBJieHHJI KaMep 60JibWOrO 06'beMa Tpe60BaHHJIMH 

He06XO,IJ,HMOH :>KeCTKOCTH H npo'IHOCTH * . B TO :>Ke BpeMJI 

yBeJIH'IeHHe pa3MepOB KaMepbl He06XO,IJ,HMO ,IJ,JIH o6ecne'leHHJI 

* B pa6oTe/7/ 6blno noKa3aHo, 'ITO npu yaeJIHqeuuu KoH
I.J,eHTpauuu npuMecu CH 4 pa6oqee .n.aBneHue B Bo.n.opo.n.noii 

CTPHMepHOH KaMepe B CaMOWYHTHPYID~eM pe:>KHMe MO:>KeT 
6b1Tb yBeJIH'IeHO ,IJ,O aTMOC<}JepHoro, O,IJ,HaKO B03MO:>KHOCTb 
HCnOJib30BaHHH 3TOrO pe:>KHMa ,IJ,JIH 60JibWHX CTpHMepHblX Ka
Mep He HCCJie,IJ,OBaHa. 
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xopowet TO'IHOCTH TpeKOBbiX H3MepeHHH, KOTOpaH 3Ha1JH

TeJibHO B03pacTaeT C yBeJIHlJeHHeM ,IJ,JIHHbl TpeKa B Ka

Mepe * . C .f(pyroii cTopoHbi, nonyqeuue xopoweii TO'IHOCTH 

H3MepeHHH yrJIOB BblJieTa H HMnyJibCOB 3aTpy,IJ,HJieTCJI HH3-

KHM Ka'leCTBOM CTpHMepHblX TpeKOB B BO,IJ,OpO,IJ,e. 0TMe1JeH

Hbie 3aTpy,IJ,HeHHH Hecy~eCTBeHHbl ,!J,JIH CTpHMepHOH KaMepbl 

C BO,IJ,OpO,IJ,HOH TpeKOBOH MHWeHbiD, nOCKOJibKY B TaKOM .n.e

TeKTOpe BO,IJ,OpO,IJ,OM npH nOHH:>KeHHOM ,IJ,aBJieHHH HanOJIHJieT

CH JIHWh ue6onbwaJI no o6'beMy ra3oBaJI MuweHb, a caMa 

CTpHMepHaR KaMepa CO,IJ,ep:>KHT HeOH /HJIH reJIHH/ npH aTMO

c<}JepHOM ,IJ,aBJieHHH, 'ITO o6ecne1JHBaeT ,IJ,OCTaTOlJHO lJeTKHe 

CTpHMepHbie TpeKH B 60JibWOM 06'beMe. 

AHaJIH3 pe3yJibTaToB pa6oTbl/6/ noxa3biBaeT, 'ITO, Ha

npuMep, npH BbiCOKOBOJibTHOM HMnynbCe ,IJ,JIHTeJibHOCTbiO 

9 HC, C03,IJ,aiD~eM none 35 KB/CM, MO:>KHO nonylJHTh CTpH

MepHhiH pe:>KHM O,IJ,HOBpeMeHHO B reJIHH npH aTMOC<}JepHOM 

,IJ,aBJieHHH H B BO,IJ,OpO,IJ,e npH ,IJ,aBJieHHH 0,4 QIIIM. 

Bo3MO:>KHO, B npHHI.J,Hne, ucnoJib30BaHue pa3HbiX reHe

paTopoa ,IJ,JIH nony'leHHJI CTpHMepHbiX pe:>KHMOB B MHWeHH 

u KaMepe. O.n.HaKo Taxoii nyTb cy~ecTBeHHO ycno:>KHHT 

KOHCTPYKUHID ycTaHOBKH. 

II. IIpu ucnonb30BaHHH cTpuMepHbiX KaMep ,IJ,JIJI u3yqe

HHH pacna,IJ,OB H B3aHMO,IJ,eHCTBHH H,IJ,epHbiX npo6neM nOBbl

WeHHe 3<}ltileKTHBHOCTH perHCTpal.I,HH HCCJie,IJ,yeMbiX npoi.J,eCCOB 

JIBJIHeTCH O,IJ,HOH H3 OCHOBHbiX MeTO,IJ,HlJeCKHX npo6neM. 

Oco6eHHO ocTpo BCTaeT 3Ta npo6neMa B cnyqaHx pa6oTbl 

B OrpaHH'IeHHblX no HHTeHCHBHOCTH ny'IKaX, KOr,IJ,aOKa3biBa

eTCH Manocy~ecTBeHHbiM npeuMy~ecTBO cTpuMepHbiX 

KaMep, n03BOJIJIID~ee nponycKaTb 'lepe3 HHX ,IJ,OCTaTO'IHO 

60JibWHe nOTOKH lJaCTHI.J,. 

,[{JIH yBeJIH'IeHHJI 'IHCJia B3aHMO,IJ,eHCTBHH Ha JI,IJ,pax ra3a

HanOJIHHTeJIH KaMepbl MO:>KHO nORTH no nyTH yBeJIHlJeHHJI 

.n.aaneHHJI pa6oqero ra3a, KaK 3TO 6blno c.n.enaHo a pa6o

Te/9/. 3TO npHBO,IJ,HT, O,IJ,HaKO, K He06XO,IJ,HMOCTH yBeJIH'IHTb 

aMnJIHTY.D.Y BhiCOKOBC>JibTHOro HMnyJihCa. KpoMe TOro, KOH

CTpyupoBaHHe H COOpy:>KeHHe CTpHMepHbiX KaMep TaKOrO 

-2 5 * 0wu6Ka B H3MepeHHH HMnyJibCa ~p /p •• L ' , a OWH6Ka 
B H3MepeHHH yrnoB ~ e I e - L-1,5, r.n.e L - ,IJ,JIHHa Tpexa 
/eM., Hanp. ,/B/ /. 
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Tuna 3uaquTenhHO ocno)I(HJieTCJI /oco6euuo npu 6onLWHX 
pafioqux o6'heMax/ Tpe6ooauueM noohlweuuoii npoquocTH 
/TOni~HHhl/ CTeHOK. 3TO OfiCTOJITenhCT~O He TOnhKO Be)1.eT 
K ycnO)I(HeHHIO KOHCTPYK~HH, uo H K TPY.IJ.HOCTJIM pa6oThi 
C BHeWHHMH )1.eTeKTOpaMH, OCy~eCTBRJIIOmHMH 3anyCK Ka

Mephl. 
Cne)1.yeT oTMeTHTh TaK)I(e, qTo yoenuqeuue .IJ.aBneHHJI ra-

3a- uanonuuTenJI ue MO)I(eT peWHTh npo6neMLI yoenuqeuuJI 
oepoJITHOCTH pacna.IJ.a BHYTPH pafioqero o6'heMa, TaK KaK 
nocne.IJ.HJIJI onpe.IJ.enJieTcJI npo6eroM qacTHUhl B KaMepe, 

T .e. ee pa3MepaMH. 
C )1.pyroii CTOpOHhl, yoenuqeHHe )1.nHHhl CTpHMepHhiX 

KaMep /no nyqKy/ CBJI3aHO C oqeBH.IJ.HhiMH TeXHHqeCKHMH 
u 3KOHOMHqecKHMH TPY.IJ.HOCTJIMH, T .K. Tpe6yeT yoenuqeHHJI 

pa3Mepoo auanH3Hpyro~ero Maruura u caMoii KaMephl, 
a TaK)I(e COOTBeTCTBYIO~ero yoenuqeHHJI qucna H CTOHMO
CTH ,IJ.eTeKTOpOB, OKpy)l(aJO~HX KaMepy H ocy~eCTBnJIIO~HX 
ee H36upaTenhHhlii 3anycK. OTMeqeuuhle o6cTOJITenLCTBa 
Bhl3hiBaiOT ueo6XO,IJ.HMOCTh nOHCKa HOBhiX nyTeii nOBhiWe
HHJI qucna pacna,IJ.OB H B3aHMO,IJ.eHCTBHH BHYTPH KaMephl. 
HH)I(e paCCMOTpeu O,IJ.HH H3 B03MO)I(HhJX MeTO,IJ.OB, KOTOphiH 
MO)I(eT npHBeCTH K 3HaqHTenhHOMY yoenuqeHHIO 34xt>eKTHBHO
CTH perHCTpaUHH pacna,IJ.OB H B3aHMO,IJ.eHCTBHH qaCTHll. B 
CTpHMepHhiX KaMepax H ,IJ.pyrHX TpeKOBhiX ,IJ.eTeKTopaX npH 
cpe.IJ.HHX 3HeprHJIX uccne,IJ.yeMLIX qacTHU /.IJ.o 1 F:JB/. 
CymuocTh npe,IJ.naraeMoro MeTo.IJ.a unnrocTpupyeTCJI cxe
Moii, u3o6pa)l(euuoii ua puc. 2. CTpHMepuaJI KaMepa/CK/ 
noMemaeTCJI B 3neKTpOMarHHT, KOTOphiH C03,IJ.aeT MarHHT
HOe none H c rpa,IJ.ueuToM B.IJ.Onh ocuoouoii ero cocTao
nJirotUeii d H I d z . CllJopMupooauuhlii nyqoK uccne,IJ.yeMhiX 
qaCTHU BBO.IJ.HTCJI B nepu4Jepuiiuyro o6naCTh KaMephl llO.Il. 
ue6onLWHM yrnoM K nnocKOCTH, nepneH.IJ.HKynJipuoii ocuoo
uoii COCTaBnJIIO~eii MarHHTHOrO nonJI (Hz ) TaK, qTofihl OHH 
.IJ.BHranucL B uanpaoneuuu yoenuquoaro~erocJI MaruuTuoro 
non.11. Ecnu HMnyni.c qacTHU B nyqKe PM3sdl,3H· D/2, r.IJ.e 
H - uanpJI)I(euuocTh nonJI B nepullJepuiiuoii o6nacTH /o KFc/, 
a D - .IJ.HaMeTp KaMephl /o cM/, TO qacTHUhl 6Y.IJ.YT 3axoaqe
Hhl Ha cnupanhHYJO TpaeKTOpHIO ( S) BHyTpH KaMephl. llpH 
4JoTorpa4Jupooailuu KaMephl coepxy TpeK uccne,IJ.yeMoii qac
THUhl 6y,IJ.eT .IJ.OCTaToquo paouoMepuo 3anonuJITh nno~a.IJ.h 

cuHMKa, qTo o6nerqaeT ero o6pa6oTKy. KpoMe Toro, 
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rpa)J.ueuT MaruuTnoro nonH, Bbl3biBaiOil\HH cKpyquaauue 
cTpuMepuoro TpeKa B cnupanh *, npe)J.oTapamaeT cnHHHHe 
CTpHMepOB COCe)J,HHX BHTKOB H npe)J.ynpeJK)I,aeT np060H B)J.Ollb 

3neKTpuqecKoro nonH E. 
3KcnepuMenTanLHLie B03MO:>KHOCTH npe)J.naraeMoro cno

co6a onpe)J,ellHIOTCJI BellH'lHHOH HanpH:>KeHHOCTH MarHHTHOrO 
nonH H pa3MepaMH pa6oqerO 06'beMa, B KOTOpOM OHO MO:>KeT 

6h1Tb C03)1,aHO. 
llpHBe)J.eM OU.eHKY 3THX B03MO:>KHOCTeH )J.llJI MarHHTa 

c napaMeTpaMH, KaKHMH o6na)J,aeT MarHHT 6onLlliOH eaponeii
CKOH ny3blphKOBOH KaMepbi /coneuou)J, c anyTpeHHHM )J.Ha
MeTpoM 4,3 M H MaKCHManLHbiM noneM H = 35 KFc/. 

Ecnu B TaKoM MarnHTe o6pa3oBaTh rpa)J.HeHT dH I d Z..:: 
-::..0,25 KFc/cM H, noMeCTHB B uero cTpuMepuyiD KaMepy, 
BBeCTH llO)J, yrnOM (}-...fJ,2° 'laCTHIJ.bl, HanpuMep, aHTHnpOTO
Hhl, C HMnynhCOM p = 1000 M:JB/c, TO OHH npu naqanh
noM none 17 KTc 6y)J.yT 3axaaqenLI ua TpaeKTOpHIO c nepao
uaqanLHhiM pa)J.HYCOM KpHBH3Hbl 2 M. )l,BHraHCb no CBep
TbiBaiOIUeHCJI cnupanu Brny6b KaMepbl, OHH )J,OCTHrHyT o6-
nacTH nonH H, 6nH3Koro K MaKCHManLHOMy, ua rny6une 
-70 CM, C)I,enaB OKOllO 20 BHTKOB. fipH 3TOM o6~HH npo6er 
"3aXBa'leHHOH" qacTHU.hl B KaMepe COCTaBHT CBbillle 200 M, 

'ITO o6ecne'lHBaeT B 100 pa3 60llhlliYIO BepOHTHOCTb B3aHMO
)J.eHCTBHJI, qeM B caMbiX 60llblliHX H3 )J,eHCTBYIOIUHX ceiiqac 
CTpHMepHbiX MarHHTHbiX ClleKTpOMeTpOB j)J,nHHOH 2 M/ npu 

06bi'lHOM BBO)J,e B HHX 'laCTHII. 
TaKHM o6pa30M,B paccMaTpuaaeMOM aapuanTe ucnonh-

30BanuH npe)J.naraeMoro cnoco6a oepoHTHOCTh B3auMo
)J.eiicTBHH B CTpHMepHOH KaMepe aHTHllpOTOHa C HMllYllbCOM 
1 T:JB/c 6y)I.eT: npu uanonueuuu ueouoM - CBblllle 0,5 H npu 
uanonueuuu renueM - 6onee 0,2, B TO apeMJI KaK B o6bl'lHbiX 
ycnOBHJIX 3Ta BenH'lHHa COCTaBnJJ.eT B CTpHMepHbiX KaMepax 

)J,eCJITLie )J,OnH npou.euTa. 
)l,nH H3y'leHHJI pacna)J,OB TT (K)- Me 30HOB u.enecoo6pa3HO 

HCnOnh 30Ba Tb CTpHMepHbie "KaMepbl- llOBYlliKH" MeHhlliHX 
pa3Mepoa, KOTOpble o6ecne'lHBaiOT JaxaaT qacTHU. co cpaa
HHTenLuo ue6onblliHMH uMnynLcaMH, o6na)J.aiOil\HX 3uaqa-

* TopM03JIIUee )J.eiicTBHe pa6oqero aemecTaa- uanonHHTe
nJI TaK:>Ke cnoco6cTsyeT cKpyquaauHIO B cnapanh TpaeKTO
puu qacTHIJ.bl. 
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TCllbHbi~H pacna)J,HbiMH l}laKTOpaMH. IlpH MaKCHMallbHOM 
3uaqeuuu H _ 40 KTc a KaMepe pa3MepoM 100 eM MO:>KHO 
ocymecTBHTh 3axaaT qacTHU. c HMnynLCOM )1.0 300 M:JB/c, 
B 3THX ycnOBHJIX )J,OCTHraeTCJI npaKTH'leCKH CTOnpOU.CHTHaJI 
aepoJITHOCTh pacna)J,a unu B3aHMO)J.eHCTBHJI naoua/Kaoua/ 
a cTpHMepuou KaMepe. 

I I I. KaK H3BeCTHo, CTPHMepuaJI KaMepa JJ.BnJJ.eTCJI yn
paanJJ.eMbiM TpeKOBbiM )J.CTCKTOpOM, 'ITO n03BOllJICT C no
MOIUhlO CHCTCMbl TpHrrepa OT6HpaTb H perHCTpHpOBaTh 
uy:>Kuble pe)J.KHe co6biTHJI. B Tpurrep cTpHMepuo:ii KaMepbl 
MOryT 6b1Tb BKlliO'leHbl )J,CTCKTOpbl /HnH CHCTeMa )I,eTeKTO
poa/, cnoco6uble Bblpa6oTaTL ynpaanJIIOIUHii HMnynLc B npe
)J.enax apeMenu naMJITH KaMepbl /1 _,. 100 MKC/. Bo3MO:>KHO 
TaK:>Ke ocymecTaneuue TaKoro pe:>KHMa pa6oThl cTpHMepuou 
KaMepbl /TaK Ha3biBaeMOrO "pe:>KHMa 3anOMHHaHHJI"/, npH 
KOTOpOM apeMJI auanH3a C06b1THH, perHCTpupyeMhlX TpHr
repoM, MO:>KeT 6b1Tb yaenuqeuo )J.O 1 -;-2 Mcl1 01 'ITO no3ao-

' llJICT HCnOllh30BaTb )J,llJI 3TOH u.enH 3BM. IlpH TaKOM pe:>KHMe 
"MHrKaii" Tpurrep Bhlpa6aTbiBaeT "npe)J.HMnynLc", ue )J.aro-
11\HH BH)J,HMhlX CTpHMepOB. Ilocne 3TOrO B TC'ICHHC 1-2 MC 
npOBO)J.HTCJI npe)J.BapHTellbHhlH auanH3 Ha 3BM KHHeMaTH
qeCKOH H reoMeTpH'leCKOH KOH$urypaU.HH C06b1THJI, 3ape
rHCTpHpOBaHHOrO TpurrepoM. Ecnu TaKoii auanH3 BhlJIBHT 
oco6euuocTH uy:>Kuoro co6b1THH, no curuany c 3BM /unu 
C 6hlCTporo npou.eccopa/ no)J,aeTCJI OCHOBHOH BhlCOKOBOllbT
HhlH HMnynbC, KOTOpbiH )I,enaeT BH)J.HMhlMH TpeKH 'laCTHIJ., 
H npOH3BO)J.HTCJI HX $OTOrpa$HpOBaHHe. 0'leBH)J.HO, 'ITO no
)J.06HbiH pe:>KHM pa60Thl CTpHMepHOH KaMephl 3Ha'lHTellbHO 
paClliHpJJ.eT B03MO:>KHOCTH HCnOllh30BaHHJI B TpHrrepe CllO:>K
HhlX CHCTeM, COCTOJIIUHX 83 pa3llH'lHhlX )J,eTCKTOpOB. 

Ilnaubl )J.anLueiilllero pa3BHTHJI ycTaaoBKH CKM- 200, 
OCHOBY KOTOpOH COCTaBnJJ.eT 2-MeTpOBaJJ. CTpHMepHaJI Ka
Mepa, npe)J.yCMaTpHBalOT BKlllO'lCHHe B CHCTeMy Tpurrepa 
juapJI)J.y CO CU.HHTHllllJIU.HOHHhlMH C'lCT'lHKaMH/ nponopu.uo
uanhHhlX I )J.peii<l>oa~x/ KaMe pill I. IIponopu.uouanLHhle Ka
Mephl no CBOHM BpeMeHHhlM xapaKTepHCTHKaM pa3pellleHHJI 
/40-;- 80 HC/ yCTynaiOT 60llblliHM CU.HHTHllllJIU.HOHHhlM C'leT
'lHKaM /5 -;-10 He/. 0)1.HaKo pJI)J. )J.pyrux oco6euuocTeii npo
nopu.uouanLHhlX KaMep .nenaeT aecLMa Mnoroo6emaiOIUHM 
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BKilJO'IeHHe HX B TpHrrep CTpHMepHOH KaMepbl ,D;ilfi pemeHHfi 
mupoKoro Kpyra 3KcnepHMeHTanhHhiX npo6neM. 

PaCCMOTpHM OCHOBHble H3 3THX OC06eHHOCTeH. 
1/ ManaB qyacTBHTenhHOCTh nponopu.uouanhHhiX Ka

Mep K MarHHTHOMY nonro noJoonBeT pacnonaraTh ux a ue
nocpe,n;cTaeuuoii 6nH30CTH OT CTpHMepHOH KaMepbl npBMO 
B auanH3HpyiOIIJ,eM MarHHTe. 3TO 06CTOBTenbCTBO, a TaK)Ke 
oTHOCHTenhHaB npo3pa'IHOCTh nponopu.uouanhHhiX KaMep 
,D;aiOT B03MO)KHOCTb OKpy)KHTb HMH CTpHMepHyJO KaMepy 
CO BCeX CTOpOH, B TOM 'IHCne H nooepx OKHa, qepe3 KOTO
poe 06bl'IHO OCyiiJ,eCTBnfieTCfi ~OTOrpa~HpOBaHHe. 3TO MO
)KeT o6ecne'IHTh reoMeTpHIO, 6nH3KYJO K 4rr, ,n;nB perucTpa
U.HH TpHrrepOM 3HeprH'IHblX 'laCTHIJ,, BblileTaJOIIJ,HX H3 pa6o
qero o6'beMa ycTaHOBKH. 

2/ He6onhmaB /no KonuqecToy aemecToa/ Tonmuua 
2 /-0,1 z/cM I nponopu.uouanhHhix KaMep noJoonBeT BKnro-

'laTh B Tpurrep 'laCTHU.hl c Manoii npoHHKaromeii cnoco6-
HOCThJO, npOXO,!I;fill{He '1epe3 HeCKOilbKO KaMep, C IJ,eilhlO 
npe.n;oapuTenbuoro auanHJa no yrny H HMnynhcy. llpu 3TOM 
6naro.n;apB nponopu.uouanhHOMY pe)KHMY HMeeTCB B npuu
u,une B03MO)KHOCTb Bbl,D;enBTb perHCTpHpyeMhle 'laCTHIJ,bl 
no 3apB,n;y H no HX HOHH3HpyroiiJ,eH CnOC06HOCTH. 

3/ llpu ucnonhJooauuu nponopu.uouanhHhiX KaMep B Ka
qecToe ro.n;ocKonoo o6'be,n;uueuue Kauanoo /npooono'leK/ 
,n;aeT B03MO)KHOCTb npoH3BOilbHO Ja,n;aBaTb pa3Mepbl H KOH
~HrypaiJ,HIO CeKIJ,HH /'IYBCTBHTenhHhiX nnoCKOCT~H/ *. 

,ll,m1 pB,n;a 3KcnepuMeHTOB nepcneKTHBHhiM npe,n;cTaonB
eTcB BKilJO'IeHHe B Tpurrep CTpHMepHOH KaMepbl MarHHTHO
ro cneKTpoMeTpa c nponopu,uouanhHhiMH KaMepaMH. TaKoii 
cneKTpOMeTp MO)KeT He TOilbKO OT6HpaTb HY)KHble C06hiTHfi 
no KHHeMaTHKe npo,n;yKTOB peaKIJ,HH, HO H o6ecne'IHTb 6o
nee BblCOKYJO TO'IHOCTb H3MepeHHfi HX HMnynhCOB. Hanpu
Mep, npH H3y'leHHH runepB,n;ep H HX B036~,n;eHHhiX 
COCTOfiHHH B peaKIJ,HH 

K- + A ... AA + rr 

* 3,n;ecb O,D;HOB H3 MeTO,D;H'IeCKHX npo6neM, Tpe6yJOll{HX 
pa3pemeHHB, BBnBeTCjf npeo.n;oneuue yxy,n;meHHB napaMeT
poa HMnynhca npu BhiBO.n;e curuana c uecKonhKHX npooono
'leK Ha O,D;HH YCHilHTenb. 
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HMnynh~ BhlneTeomero onepe.n; nuoua, H3MepeHHhiH c Bhl
coKoii TO'IHOCThiO, MO)KeT ,n;aTh CBe,n;eHHfi 0 B036y)K,!I;eHHH 
runepB,n;pa. CaMa )Ke peaKU.HB, BKnJO'IaB pacna.n; runepB,n;pa, 
perHCTpHpyeTCfi CTpHMepHOH KaMepOH, 3anymeHHOH, ua
npHMep, 6blcTphiM npou.eccopoM. 

TaKafi )Ke nocTaHOBKa 3KCnepHMeHTa MO)KeT 6b1Tb ocy
IIJ,eCTBneHa TaK)Ke npu HJy'leHHH npou.eccoa c ucnycKauueM 
'laCTHIJ, C 6onhWHMH HMnynhCaMH, KOTOpble BblneTaiOT, 
KaK npaauno, onepe.n; /npu uccne.n;ooauuu KyMynBTHBHoro 
pO)K,!I;eHHS a,n;pOHOB, ynpyroro H KorepeHTHOrO B3aHMO,D;eB
CTBHfi 'laCTHIJ, C OTHOCHTenbHO ManblMH nepe,n;aHHblMH HM-
nynhCaMH, npoiJ,eCCOB ~parMeHTaiJ,HH penBTHBHCTCKHX 

/12 I I fi,D;epi IH T.n .. 

Bhlpa)KaJO npH3HaTenhHOCTh IO.JiyKCTHHhmy, B. T .Ma
TJOmuuy, B.,ll,.llemexouoay, ,ll,.llouTeKopao, C.A.Xopo3oay 
Ja noneJHhie o6cy)K,n;eHHB. 
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