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B HacTOJII11ee BpeMJI Bee 60.m,mnil Kpyr ¢n3nqecKHX 3aJJ,aq Ha ycRo

pnTeJie pemaeTCJI C IlOMOUU,IO MeTO.UHKll HCKPOBl:lX l1 CTPl1Mep1rnx KaMep / 1/, 

pa3BllTlle ROTOpm:: Bb13BaHO Hacy111HHM.l'I Tpe60BaHiffiMll ::mcnepllMeHTa. 

lfocJie,nOBaHI'Ie HCI{POBblX .I'! CTpHMepH!,IX KaMep KaK neTeKTOPOB qac

TllU IlOKa3UBaeT, qTo ycnexn B 3TOM HanpaBJieHllli CBRaaHi., C OJJ,HOM 

CTOpOHll, C 11ayqeHneM H llCilOJII,30BaHl1eM B03MOlKHOCTeil KaMepu C TQqRl{ 

3peHIDI ee tfi!13!1qeCKHX CBOilCTB, C .npyroii - ,1!,0CT.l'Jl!(eHl1JIMI-I B o6JiacTn 

TeXHliI{ll q10JJ!.l1pOBamfJI BllCOROBOJII,THllX HaHOCeRyllnHli!X l'IMTTYJihCOB, Onpe

,neJIJIIOIJlllMll B aHa•mTeJII,HOM CTeneHH aqq,eKTMBJIOCTb perl'lcTpaU}!l1, TQq

HOCTb JIOKaJll'laaURn, l'l30TPOilHIO CBOMCTB KaMepu KaK TpeKOBOro- JJ,eTeK

TOpa. 

Pa3B.l'!Tlle 3T01i MeTO,Ul'IKll Tpe6yeT C03,nanllJI n HCilOJih30B3HllJl :R 

aKcnepmt.eHTe cJIOJ!UIDro H qacTo yHUKaJII,Horo nmmneKca annapaTypbl, 

CBR3aHHoro, B nepByJO oqepe,nh, C BllCOROBOJII,THOii. H8HOCeKyHJJ,HOM Tex

HHKOil, o6ecneqemieM IlOCTOJIHCTBa COCT8Ba ra3a B mwepax, C npnMeHe

HP!eM CaMllX COBpeMeHHllX MaTepH8JlOB Jll TeXHOJIOI'RH H, JJaKoHeu, Kan C 

aBTOMaTH3aURen o6pa.60TRl'I KaMepumc CHllMKOB, Ta!{ !1 paapa60TJWi1 6ec

ipHJihMOBllX MeTo,noB C'I,eMa nH<f.op~aURH. 

VlccJie.nyeMue qr1rnnqecm-te npouecc11, KUK nrxrnrrno, xapaKTepn3yroT

cSI MaJil:JMH ce'leHHRMH, HX HeOOXOJJ,ID!O BHJl,eJll!Th Ha rJ:oHe 60JII,l!l0I'O q11c

J1a .npyrnx B3aHMo,neiiCTBl1il, ceqeHJlle. P.OTopi;x Ha llECKOJil,HQ nopH,WOB 

60J1hllle. JiecSITHl'I HJll'I COTHH HYlKH!i!X co6blTiifl ll.Ol"JJO IlOJlyqHTh Jimlih 38 

HeCKOJibRO P.eneJlh HJIH MeCRUeB o6Jiy'lfHIUI ycT&HOilRJIJ, Tipl1 3TOI.' oco::'loe 

3H8'leHHe r,p!~O'.lpeTaIOT XllpaR'rEpJIJCTHHll u CTa6HJihHOCTh pa60Tll OT)l,fJII,

HllX Cl'ICTe~t., B TOM 'lHCJJf CaJWM RW.E:pbl, npocTpallCTBEllHOE' ll BpeMeHHOE 

p.'.l3pememie TpeROB B KOTOpoH onpe,ne.JIJieT TQqHOCTb peROHCTPYKUHU co

Clb!TRR H MaKCRM8JII,HO 1303!,'Q;;:H~'IO IIHTEHCIWHOCTb nepnnqHoro n:y•ma, 
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Peg:_epllpyeMM ,TtlICCepTruum IlOCBIIUteHa IICCJIBJ.{OBaHIIIO H pa3pa6o~TKe 

IICRPOBIDC II CTPl!Meptmx R&Mep, a TaI{lKe HX npHMBHBHIIIO B ROHKpeTHIDC 

i!IH31l'-IeCRHX 3Rcnepm:.eHTax. 

lfayqemre H C!1CTBMaTH3an,m pe30H&l!COB JIBJLR:BTCJI O):(H0~ ll3 Bal:tHllX 

npo1JieM (j1II3HRH IlOCJIB):(HIDC JieT. 0co6Hfr HHTepec npe):(CTaBIDIIOT BBRTOp-
0 

Hl,e M830HH fa , W , C/J , Tm{ RaR 0HH 3a~HM8IOT B (VII3l'II{e a):(p0HOB _!10-

Jl0E:eHHe, ananorwrnoe Il0JI0lKBHIIIO (ll0T0Ha B 3Jl8RTp0):(HHaMHRe, a Il0CR0JII,

Ry HX RBaHTOBHe 'IIICJia COBila):(aIOT C RBaHT0BHMH 'IHCJlaMH f!lOT0Ha, B03-

M0:it8H IDC IlPHMOM m!pTyaJII,HHtt nepexo):( B q_joTO!lµ H nao6opoT. HaH6011ee 

npRMllM CJ18,!l;CTBII8M BllpTyaJII,Horo nepexona JIBJLR:BTCJI pacna):( BeRTOpHoro 

M830Ha Ha 3Jl8RTP0H-_Il03HTp0HHyIO napy. IlponeccH, OTHOCRlJ1H8CJI R ):(aH

HOMY !Oiaccy RBJ18Hllti, xapaRTepH3YIOTCJI CB''IBHIIRMll B COTHe !1 Th!CJI'IHIIB 

,noJ!ll mrnpo6apHa. 

~JIR perneHHJI 3TOH CJI0lKHOH 3RcnepllMeH~aJII,H0H 3a):(a'IB 6!Ul npe.uno

lKBII MBT0):( ll3MepeHHJI 3ifxIJ8RTllBH0H MaC~H C IlOM0mI,IO qepeHR0BCRIDC O -
CilBKTP0MBTP0B ll. ll.CRP0Bh!X KaMep 121. Bnepwe ):(JLR: perneHHJI 3~aq no

,no6Horo po):(a 6UJlll. pa3pa60TaHH ll ycnemH0 np.0MeHeHH TPBR0BHe llCRpO

BHe RaMepbl. 

CTpm.;epHaJI I{aMepa - HOBllH ll. cpaBHUTBJII,H0 MaJimrnyqeHHiru Tpe

KOBErn .neTBRT0P 3apmi<eHHIDC qacTllU, , pa3Bl!B!IIHMCJI Ha 6a3e llCRPOBOM 

RW.1epb!, IWl';eT cny::rnTh OCHOB0ti npll C03):(aHIIll ycTaH0B0R ):(JUJ: ll3yqeHIDI 

cno;rn1-1x no rwrntHrypaUHll. pe,n:mrx nponeccoB, OT .n;pyrm~ 3JieKrpoHmnc npH-

6opoB per1IcTpau1rn ee 0TJllI'laeT B03MOlKH0CTI, Ha6JII0):(8HllJI Il0JIH0tt Rap-

TIIHh! B3&1iMo,n:eficTBH.fI npaKTWIBCKII B 4R'--reoMeTPll.H, nplI'!eM caMa RaMepa 

M0r{eT 1HT1> lICil0JI1,30BaHa RaR C)QJII,illaH_ ra30Baff MHIDBHI,, .fIBJ!JilOms.fIC.fI 0):(

HOBpeMeHH0 TpeR0BUM .neTBR'l'0POM qacTHU. Pa3JUI'IHH8 MllllJBHII (TBep;rM, 

I'830BaJI llJlll :irn,nKOBO):(OpO,n.!fil.fI), a Tamm O - ROHBBPTOPH MOryT 6UTI, 

pacnOJIO:KeHU BHYTPII ee padoqero Od'beMa. BaJKHblM o6CTOJIT8JII,CTBOM JIB

JLR:BTCJI ll To, 'ITO crp:iu,1epHa.H Kauepa, H.MeJI xopomee rrpocrpaHcrBeHHoe 

H BpeMeHHOe pa3pemeHHe,rro3BOnJieT H3.1.!8p.HTb H0HH3at{HD qacrH~. 

4 

-; 

• 

B nepooii rJiaBe pacCMoTpeHH ~li3RtiecxRe ycnoBWI nepexo.u;a JIB.mt

HH B cTpm.1ep / 3/ R pasmrr:ae cTpm.1epa, ocHOBaHHOe Ha Mo.u;eJIR R,IteaJII,

HO npoBo.usmteii nna3MH 141. 
ConocTaBne1me c HMBID!I\RMRCH :a nony~eHHHMR B pa6oTe axcnepm.teH

TaJII,HHM.ll .u;aHHHMll nORa3HBaeT, qTO TaR!)ff no.n;xo.u ll03B0JI!I8T npoK3B8CTH 

C .u;ocTaTO'IH0M .JJ;JI!I npaRT>NBCRKX ~eneii TO'IHOCTDID pac"IeT reoMeTpR'!ec

RIDC'pasMepoB RPKTR'IBCR0R na:srurn: K cTpm.iepa, llOJIY'DITD o~eHRH ROH

neHTpanm!: aneRTPOHOB K .fIPR0CTK CTpm.1epa B 3aBHCllM0CTH OT rpa,u;1!8HTa 

noJI!I, "ITO Cl'leIU> cymecTBBHH0 ,llJLR: pa3pa60TRR R8Mep C npe;o;em.lillMR xa

pa.KTBPHCTllRaMR. Ha PRC, 1 npRBe;reHH HeROT0pHe H3 paccqHT8.HHHX RpH

BHX, ROTO:pHe C ygeTOM ipopi.m peam,HHX BHCOR0B0lll,THllX m.1nym.coB COB

na.u;a.JOT c axcnep.0MeHTaJU,H!:lMII .JJ;8.HHllMH c TO"IHQCTI,I) 5-10%. Bonee TO'i

HOe conocTaBJIBHRe npllBe;o;eHHl:DC RPHBl:DC c axcnepm.ieHTOM MOllteT 6HTI, 

np0H3Be;o;eH0 mmII, npH cos.u;arum COOTBBTCT~~eff ~aCTOTH rasoBoro Ha

noJIHeH:rur, ipllRCHPOBaHHliX ,naBnemnt H TeMIIepa'cype, a Ta.RZe npeUH3HOH

HOM R3Meperum napaMeTpOB llMnym.ca Ha 8.lIBRTpo;nax RaMepH. Cne.u;yeT OT

M8THT1>, "ITO B 60J.1I,IDnHCTBepa60T no HCRpoBBM H CTPHMBPHI,IM R8MepaM 

pacqeT rpa,Itl!:eHTa n0JI!I npOR3BO.JJ;J!TCH BBCI,Ma npH6JIH3HTem.HO no sapsm

HOMY rumpmKeHmD reHepaTopa, a npH ocnmJ1Jior~poBaHHH HMnym.ca ;o;o

nycxaeTCH HCRallteHRe ero ipOJl,IH, "ITO npHB0,llHT R cymecTBBHH<JAY saB!i

meHIDD nomi: B RaMepe (2Ch'30% H 6oJiee). 

Ha OCHOBB pa3BHTCH M8T0.JJ;J!RII pac"IeTa MOlltBT 6HTD Bli'IHCJieHa aqi-

ipeRTIIBH0CTl> perHcTpaURll "IaCTHU BHOBl> cos.u;ameMOii HCRPOBOR Rruaepott 

B 3aBllCWAOCTH OT rasoBoro rumoJIHeHIDI, BBJIK'IHHH KCRPOBOro 3a3opa, 

napaMeTpOB BHCOROBOJll,THOr0 HMnyJII,Ca, 33.u;epl!CKH Bero no.u;a"Ie Ha aJieR

TP0;o;H R8MBPH, rpa,u;HeHTa 0"IHmaB)mero Il0Jl.fI ll ;o;pyrKX ipa.RTOPOB C yqeTCll 

xo1m3YIDDteii cnoco6HocTK <mcTHUH /
5/, 

Mccne.u;o:eaHH MBTO;o;li llOBHll!eHIDI ajxpeRTHBHOCTH perHCTpru:i;m! nyTeM 

llOCJ18,ll0B8.T8JII,H0ro IlKTaHIDI KCRPOBIDC sa30POB /G/, cos.u;aHHR O,llHOpo;o;

HOro cocTa:sa ra30Boro rumoJIHeH:rur, a Ta.Rllte BBe;o;eH:rur npooo.11o'lHIDC 

aneRTPO.JlOB,H oco6eHHO ,llBOHHIDC /7/, 'ITO cymecTBeHHO CHDB.eT ROP

pena~HD B cpaOatHBaHHH c»eimmc rrpo»exytKOB, 
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BHeJU)eIIBe B WR3KtieCRRH aRcnepRMeHT RaMep c npoBonotrHHMR 

aneRTPO.v;&lll Il0Tpe60B8Jl0 6onee TmaTeJU,Horo ll3ytieHIDI RX xapaRTepRc

TRK ll aHaJW3a aneRTPOCTaTlltieCKOro IlOM /Bl, B pesyJlI>TaTe qero 

6HJia cos.n.aHa nepBa.iI TpexaneKTPO.D:Ha.fI cTpRMepHa.fI RaMepa c npoBonotr

HHMll aneKTPO.v;&lll BHYTPH pa6otrero o6~eMa / 9/, o6ecnetrHBaID!IlHMll .n.o

CTaTOtIHYJO ,ll;M WOTOrpaWllPOBaHIDI npospatrHOCTL npH OTCYTCTBHH 3aMeT

Horo KOPOHHPOBaHH.fI npoBonoR B pa6otreM peJKRMe. 

BBe.n;eHHe npoBonotrHHX aneKTPO.D:OB BHYTJ)I, o6~eMa RaMePH 3aTpy.n;

H.fieT o6paaoBaHHe ~Hryp J!mcTen6epra ll npen.fITCTByeT HaKonneHHID cTa

TntrecRHX sap.iI,ll;OB, tITO oco6eHHo Ba~O npn IlOBHIDeHHH 6HcTpo.n;ei1cTBH.fI, 

a Cl-!MMeTplltIHOe BKnIDtieHHe Il03BOJlfieT nerKo 3KpaHHpOBaTL BOID KaMepy, 

llpaKTlltrecKll He yBeMtIHBa.fI ee aneKTPHtieCKO½ eMKOCTll, IloKasano TaK

llte, tITO B psI.n;e cnytraeB C TOtIRll spemm (J}Of:MllPOBaHIDI mt.nym,ca MOIB'.eT 

OKasaTLC.fI BHrO.n;Hoil CTpHMepHM KaMepa, COCTOJillla.fI !13 .TI.Byx-Tpex nap 

O,ll;HHaKOBHX npoMeJKyTKOB11o/. -
Bo BTOpoil r.naBe OilHCaHH MeTO,ll,11 6ec@JiJU,MOBOro c~eMa P!HrpO);:Ma

Ullll, npe.n;JIOllteHHHe B npou;ecce llCCJle.n;oBaHllil llCRPOB!1X KaMep / 11 -15/, 

a TaRJKe paccMOTpeHH HeKOTOPHe acneKTH (J}OTorpa(J}llPOBaHll.fI llCKPH H 

CTpllMepa C TO't!RH speHR.fI ,ll;OCTllJKeHll.fI MaKCRMaJll,HOil TOtJHOCTll peKOHCT

PYKUllll TpeKOB c ytteToM peam,Hoil rny6RHH KBMepH, paspemaro111eil cno

co6HocTR o6~eKTllBa H nnemrn, ll3Me_pHTeJll,HOfi OmllOKli ll p}I,ll;a .n.pyrllX 

cfJa,KTopoB. 

1oTorpaiflnpoBaHRe .fIBJ!.fieTc.fI B HaCTO.fIUlee BpeM.fI e.n;RHCTBeHHHM 

IlpaKTlltrecRllM cnoco6oM perPicTpaU!fl1 TpeKOB B CTPHMepHOtt Ka.Mepe ,ll, 

Il0-Bl1,11J1MO!AY, e.n.HHCTBeHHh!M nyTeM aBTQV.aTPI::laUllPI c~eMa PIHipop,:au;mr 

,ll;JUI Hee MOJKeT CJlylKHTl, TeJleBPI3HOHHl1!1 MeTo.n; o npm.rnHeHPieM BHCORO

tIYBCTBllTeJU,H!1X Tpy6oK, aneKTpOHHO-OilTlltteCRllX npeo6pa30BaTeneil 

Hnli TBep.n;oTeJU,HHX W!meueff-~aTtIHKOB BR,neOCl2!I'HaJia. 
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Cnoco6 SaIIBCH KOOP.ItJ,maT TpeKOB D HCKPOBOI R8Mepe Henocpe,nc'l'

BeHHo Ha MarHHTHyl) JieHTy 6WI paspa60TaH 13 1962-63 rr. MarH:lff-

Haa: JieHTa, 06.na.nM BHCOKOtt tzyBCTBHTeJU,HQC'l'I,I) (TOR HCKPll y,naBaJIOCl, 

perHcTp.P!poBaTI, ,ItaJKe Tor.na, Ror,na B IlOJIHOtt TeMHOTe OHS 61rna e,Itl31l 

88MeTHa B KaMepe) H 60.m;DmM ,nl,!HaMHtiec1um ,nl,lanaSOHOM ( 50 )(6) ,no

SBOJIIIeT IlOJJ;}"IaTI, He TOJI!,KO KOOP,nJ,!HaT!l, HOH aMilJ!l1Ty.I(lme SHa'!ellllJI 

TOKa R8$.Il;Ott HCKPll, np.H'IeM OT,neJU,HHe npoBOJIORH xopomo paspemaDTC.S: 

.ttaJ!:e np.PI SHa'iHTeJU>HOM YMem,meHHH paccTomma: MeJK.ny HHM.PI (mar~1,5-

2 ,nHaMeTpa npoBOJIORH). OTO .nano BOSMOlltHOCTI, HSY'!HTI, xapaRTepKCTK

R.P! nepBHX HCRPOBHX RaMep C npoBOJIOtIHHMH SJieRTPO.ItaMH, no,Ito6paTI, 

MaTep.PiaJI ,n1UI aJieKTPO.ItOB, B saBHC.P!MOCTH OT BHCOROBOJll,THOro IlHTalil!SI 

peROMeH,nOBaTI, mar, ,nHaMeTp IlPOBOJIOKH, IlOJlJIPHOCTI, IIHT81Dlllero mmyJU,

ca .ltJlJI RaMep, CO,ItepJKammc npOBOJIOqHJltt H CilJIOmHOH SJieRTPO.ItH • 

HHTepecHHM npe,ncTaBJlJieTC.S: ym;Tpa3:syKOBOH cnoco6 per.PicTpan;HH 

ROOP,nHHaT B HCRPOBOH RaMepe co CilJIOIIIHHMR aJieRTPO,naMH (JIHCT, ~OJII,

ra) 112
,
131, r,ne B RaqecTBe 3:syKOilPOBO,Ita YliTpa3:syKOBOro Cfil'HaJJ.a, 

B036yl!l:,ItaeMoro HCKpOff B npHaJieRTPO.ItHHX 06.nacrax, CJIY7K8.T CaM.P! aJieR

TPO.ItH, CBJI3aHHHe C np.PieMHHRaMH y.m;Tpas:syKa (p.Pic.2). OTOT cnoco6 

HMeeT p,im npeHMymecTB: sasop RBMepa MOJKeT 6HTl> JIR:>6HM, npHeMHHR 

aJieKTPH'!ecm1 He CBJISB.H C RaMepott H JierRO CH.PIMaeTC.li (RaMepa H CHC

TeMa c~eMa, no cymecT:sy, HesaBHC.P!Mll), CROPOCTI, pacnpocTpaHeHHH 

CHrHaJia IlOCTO;IHHa, Ha 0,ItHa.l aJieRTpo,ne uoxer 6RTl>ycraHOBJI8HO He

CROJII,RO np.HeMimROB ,ItJlJI R.IteHTH~HRaUHH TpeROB, a RaMepa MOJKeT HMeTI, 

JIR:>6yIO reOMeTpHIO, B TOM 'IHCJie H c~epxqecRyID / 14015/. TaRM RaMepa 

Il03BOJIIIeT paccqHT!lBaTI, Ha cos,naHne YCTaHOBRH C reoMeTpH'ieCROH Sq>

~eRTHBHOCTI,IO ,4jl npn pacnOJIOJKeHHH MHmeHH BHYTPH RaMepu. EcJIH pas

Mepu MHmeHH He CJIHIDKOM BeJIHKH, TO TpaeRTOPHH qacT.im, nepecexanmmc 

HCRPOBOH IlPOf.leJKYTOK, noqTH COBila,ItaX>T C CHJIOBOH JIHHHeH aJieRTpH'iec

ROro IlOJlJI B RBMepe, qTo o6ecneqnBaeT JIYqmyIO TOqHOCTI, JIOR8JIH38UHH 

H a/ppeKTHBHOCTI, perHCTpaullli qacT.im KBMepott. 
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TpeTh.li rJiaBa IlOCB.!ImeHa OilHCaHHIO HCKPOBHX KaMep H annapaTypH, 

paspa6oTaHHOH B OCHOBHCM ,ItJI.li ycTaHOBKH no HCc.nenoBaHHIO pa,nna

UHOHHIDC pacna,noB pesOHaHCOB. 

B!lCOJ{Oe SHepreTHtleCKOe paspemeHHe qepeHROBCIUiX cneRTPOMeTpOB 

H xopomaH. JIOl(aJIH3aUH.li TpeKOB B HCKPOBOll RaMepe Il03BOJIHJIH cos,naTI, 

ycTaHo~y (pHc.3) / 16 , 171, cnoco6HyID pa6oTaTh B ny'!Re qacTnn c HH

TeHcHBHOCThID .no 105 Il--Me30HOB B n.PIKJie (npx paCTIDKKe 250 MCeK).B 

.n::syx1IacTH'IHHX peaxunmc Tnna n-+p - B+x, r.n:e B - 6apv10H, a 

X -a+ O, e++ e-, TIO+ t H T.,n., aq:qieRT.PIBHa.li Macca BOCCTaHaB

JJ.HBaeTC.li,C IlOMOII\I,ID npocToro KHHeMaT.P!'I8CROro CQOTHOmeH.P!.li 

ti= 2 E1E2 (1- cos G) ,r.zie E1 H E2 - aHeprHH npo.nyRTOB pacna.rr.a, a 

G - yroJI Ment.ny Hm.rn:. 3JieKTPOHHa.li JIOrHRa HacTpaHBaeTC.li TaKHM o1pa-

30M, "qTQ perncTpaUH.li co6HTHM ycTaHOBROf1 npo11cxo,n.HT TOJU,RO B TOM 

c.nyqae, _ec.nn Bl:mO.nH.lilOTCJI ,nonoJIHHTe.nhHHe YCJIODH.li: aHeprm1 E1 H E2 

6om,me sa;i.aHHOtt (onpe,neJ1JieMOH RHHeMaTHROii npouecca), aux cyMMa 

npeBHmaeT HeRoTopym noporo:eyD aHeprmo. 

TpeKOBHe .P!CKPOBHe R8Mepu C 3a3opOM 10 CM l-18/ C qyBCTBHTe.nh

HHM 06'.beMOM 50x50x10 cM3 ' Ka!t,nM pa3MemaJIHCI, B C'.b8MHHX Rarmacax on

THqecK.PIX qiePM BMecTe c JiaTyIIHHMH IlJiaCTHHaMH < o - HOHBepTop), npH

qeM KaPKac BHilO.nHeH TaR, qTo H R3MepH H IlJiaCTllHU nerRO MOrJIH 6HTb 

3aMeHeHH B nponecce npoBe,neHrur aKcnepHMeHTOB. YrnoBoe paspeme~Me 

YCTaHOBR.PI, BRnroqaJI U3MepHT8JlhHyIO OIDH6Ky H RYJIOHOBCHOe pacceJIHHe B 

t - KOHBepTope, COCTaBHJIO B8J1Hqu11y 0,5-0,6°, yrJIOBOe pa3pemeHHe 

TpeROB B C8M.P!X KaMepax - He xyllte 0,2°. :3q,J,eKTHBHOCTh perHcTpaUHH 

6HJia ClJIH3Ra K 100%. 0,nHaKO OilHT pa(JOTH ycTaHOBKH IlOKa3a.n, "ITO no.u

neplKl'!BaTI, TaRyro 8qxpeRTHBHOCTb B TeqeH.Pie .lllIHT8JlI,llOro BpeMeHH B Ra

r.'.epax, HM8!0U\HX H30JIHPOB8HHHe .upyr OT ,npy"ra 06'.beMH, Tpy,nHo, B oco-

1eHHOCT!1 H3-3a C!_)aBHHTeJU,HO 60JU,IlJOM sa,nep11arn B no.uaqe BHCOROBOJU,T

Horo m.1nym,ca, Tpe6yeMon ,nJJJI aMilJIHTy,nHoro a11anH3fl nMnym,coB c tJe

peHROBCRHX Macc-cneRTpOMeTpOB. Il03TOMY 6HJIH npoBe,neHH ,nOilOJIHHTeJU,-

9 



0 

tt ~ ~ ~ -E--L_,,___-c ____ _ 

PHc.3. CxeMa ycTaHOBKli ~Jl.ff Hccne~OBaHWI pa~aD;HOHHl:JX 
pacna~oB pe3oHaHCOB. 



. Hhle HCCJle,IJ;OBaHl'IR l'I paspadoTaHhl HOBble RaMephl, RaiK,n:aR l'l3 HOTO'}[lX 

npe,n;cTaBMeT coelofi e.n;mmfi no OCl'beMy CIJIOR, BRJllO'laIOIIU1M l!lllpOHl'lC 

(6 CM) l'I y3Rlle (2 CM) 3830Pbl ll co.n;epiKal!U1M ,ll,BOi1HhJP. npOBOJIOtJHhlC , 

SJieHTPO.IJ;bl. B MecTax YCTaJlOBRH ROIIBepTOPHhlX llJJaCTHH ane1wpo,nh1 BH

DOJlHeHbl B Bl'l,ne RacceTbl co mem,10, a B C8MHX llJ18CTHllaX cr.,enmrn BH

pesl1 ,ll;Jl.fl CBOCIO,IJ;Horo rasooClMeHa CMel!tHHX l'ICHPOBHX npoMe:~yTHOB, Ta

ROe BhlllOJlHeHtte 06ecneq1rnaeT o.n;nopo.n;nocTI, cocTaBa rasoporo Hanon

HeHM l'I SRBll,IJ;l'ICTaHTHOCTI, no :l'ICRPOBblM npoMe)itYTRar.1. ~yum.um no cy

mecTBY pas.n;eneHu: Clom,rnoil sasop ojecnetJHB-~eT yrnoBoe paspemeH:l'le 

(0, 1-0,2°), a Ma.11Hi1, Bperrn IlaMRTH HOToporo peryJl:l'lpyeTcR o,rn:11a10a1l'IM 

noneM, - BpeMeHHOe (5-6 MRCeR). 

Cos.namrn BHCOROii reoMeTpl'l'IeCHOii sipJ}eHTHBHOCTH YCT8HOBRl1 B 

uenoM, ROTOpaR onpe.n;eJIJieTCJ! B OCHOBHOM pasMepaMl'I qepe1moBC1mx 

cneRTPOMeTpOB, Tpe6yeT .n;ocTl'IJiteHM MaJ<cl'IMam,Horo yrnonoro paspeme

Hl'IR li BllCOROll Jl:l'IBHeBOfi 3qrpeRTl'IBHOCTH HCRPOBHX RaMep Ha l:.RJ!Oi' Cla3e 

( cyMMapHoe paCCTORHl'le l'ICR]10BblX J830]10E), a IlQBll!JeHl'le TOtJHOCTl'I :1'13-

MepeHl'lll - paccpe,n;OTOtJeHHR BemecTBa t - ROHBepTopoB l'I yMeHI,l!leHl'lfl 

IlOTepI, CBeTa B OilTl'ltJeCROM CllCTeMe nnq peantt38Ul'lll npe~blCKpOBOro pe

l!UIM8 paelom RaMep, ROTO~ oClna.n;aeT JJ.Y'l!IlWHi xapm<Te]1HCTHRaMH, 

PaspaCloTaHHble RaMepbl B 3H8tJHTeJ1I,HOii CTene,rn OTBe'l810T nocTaB

JieHHblM TpeClOBaHl'lm✓., a aH8Jll'l3 noTepI, cBeTa ,B OllTJ1'leCJ{OV, C~CTe!.lf: no

R83h1BaeT, '!TO OH0. 1,1.oryT ClJJTI, COKpa::1eHh1 no Rpai1,Hev. Mepe H8 nopJI,ll,OR 

COOTBeTCTBYIO:JtID.I Bh16opoM cxe1.11:1 1iOTOrparJ'.HPOBaHI'IJi. 

B STOii lite rnaBe 0Il0.C8HH paspa::loTaHHHe renepaTOJ:lhl ,I(JIR 1m1em,

HOro n0.Tamm RaMep C IDHPORID!. ( 1-15 CM) Jll18Il830HO!.'. 3H8tJ8Hl1iA llC!<pO

BOro 3830pa /
19- 21/' HCTOtJHHRl'I !1 CTajJ1JlH38TOP"I m~cm:oro HanpJir:e

Hl'IR ,IJ;JIR CHCTeM Dl'IT8H0.fl l1CRP::lBblX R8Mep / 22- 251, B TOM tJl1CJie ,IJ,ByX

R8HaJl1>HHil aJieRTJ10HHHi1 cTa1HJ!l'l38T0]1-DOTeHU!10l!;C;Tp C BHXO,IJ;HblM HanpH

llt8Hl'l8M .n;o 100 KB / 26 •27/. 
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•:POTorpaqm:poromi:e llCKPOBHX KaMep IlPOll3BO,nRJIOCI, annapaTaMll Tll

na F-I>K-5, pa60TURJIJIJ!Mll B llMilyJII,CHOM peJKnMe. J{Jl.lI llX ynpaBJieHira 6uiia 

paspa6oTana annaparypa / 29/, nosBOJI.IIR)ma,l! ocymecTBJI.FITI, cnHxpoHHoe 

¢oTorpa~npOBaHlle Bcex KBMep ycTaHOBKll c qacTOTOit .no 10 ru. 
J{JI.FI mrnyaJII,Horo ,nRCTaHIU'IOHHoro KOHTPOJI.II 3a llCKPOBllMll K8Mepa

Mll l'ICilOJlI,30BnHa npOMbIDlJleHHaJI TeneycTaHOBKa, nepe.n;aro~e KBMepu KO

Topou jHJlll noue~eHll B ipep,iax OilT:wiecKHl>CllCTeM. 

C IlOMO!III>RJ C03.IJ;8HHllX KaMep ll annapaTypu Ha ycTaHOBKe no llccne

.IJ;OBaHllRJ pa.n;1:1au1rnHHhlX pacna.n;oB pesoHaHCOB npll Henocpe.n;CTBeHHOM yqac

Tllll aBTOpa .n;nccepTUIU'lll OHJI npoBe.n;eH PJI.n ¢n3nqecKllX aKcnepnMeHTOB B 

IlyqHe II--Me30HOB Ha ClmXp$30TpOH8 0H.ffil, OCHOBHh!e, pe3y JlI,'TaTll KO

TOphlX ony6JlllKOBaHH B pa6oTax / 3o,31/, a Hadmo.n;eHHe pacna.n;a<p--e+e

saperncTpllporoHo B KaqecTBe OTKPHTllJI 1321. 
B qeTBepToit rnaBe OilllCHBaeTCJI .n;BynleTpOBM CTpRMepHasr K8Mepa 

C 3U30pOM 2x30 CM, qyncTBl'ITeJII,HUM 067,eMOM 1 M3 YCTaHOBKll CKM-20~ 

J{Jl.lI YTOqHeHllJI Tpe60BaHllfi K CllCTeMBM qiOIJ.1llPOBaHIDI BllCOKOBOJII,T

Horo HMnyn1,ca ~ 16TorpacpnpoBaHRJI 6una paspa6oTaHa ll HccJie.n;o:saHa Mo

.n;eJII, .n;eyn1eTpoBott cTpHMepHofi KaMepu / 34/, co.n;ep~sr B KaqecTBe re

HepaTopa .n;BOfiHyro RoaKcnaJII,Hyro ¢opMnpyro~ro JlllHllRJ, sapsr11taeMyro qepes 

aJieHTIJOHHHit CTa6nnH3aTop (.no 100KB), a TaKJKe CTPllMepHyro HaMepy c 

3830POM 2x4' CM, pacnoJIOJKeHHyro B 3JieKTPO.IJ;HOit CllCTeMe o6mett .IJ;JlllHOH 

TPll MeTpa. Bb!XO.IJ;HOit UMne.n;ai;c reHepaTopa 6HJI cornaco:saH c BOJIHOBHM 

conpOTl'!BneHl'!eM aJieKTPOWOfi CllCTeMH. IfaMepeHHe napaMeTpOB IDAilyJII,ca 

ocyn1ecTBJI.Finoc1, c noMO!III>RJ cneIU'laJll,HO paspa6oTaHHofi annapaTypu; BHJUO

qaromeit cxeMy npeIU'l3llOHHoroRofi'TpoJI.FI cTa6nJII,ttocTn aMnJlllTy.IJ;H llMilYJII,

ca / 35 • 36/ c IU'IIJ)POBHM BOJII,TMeTpO!t. ll IU'l(l)POileqaTI,. reHepaTop q>OpMll

pyeT llMilYJll,CI,1 c WllKCllpOBaHHOM .IJ;JlllTeJII,HOCTI,RJ 15 HCeK, HecTaOllJII,HOCTI, 

aMilJlllTy.n;ll KOTOPHX MeHee 1%. 3KcnepHMeHTaJII,HO Hait.n;eHo, qTo ll3MeHe

Hlle aMilJlllTy.IJ;H l'IMilY JII,Ca Ha 1% IlPllBO.IJ;llT K ll3MeHeHllRJ .IJ;Jrn:Hll CTpllMepoB 

B TaKott HaMepe c HeOHOBHM ttanoJIHettneM Ha 25 % npn nx cpe.n;tteit .n;Jlll-
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He -v 10 MM. Ctp1Wepu cpaBHllTeJII,HO MaJIHX reoMeTpllqecKllX pasMepoB 

(.n;JlllHa 3-8 MM) peracTpllpOBaJlllCI, npll (!lOTOrpaqJnpOBaHllll KaMepu no.n; 

HeOOJII,IllllMll yrJiaMn K aJieKTpHqecKOMY IlOJIJO, Kor.n;a B 60KOBOit npoeH

IU'lll WllKCllPOBanocr, nepeKpUTlle 3a3opa, qTo CBJI3aHO C xapaKTepHllMll 

TOIJMOit ll pacnpe.n;eneHneM JipKOCTll B cTpllMepe nocne IlOTepll llM ycTOVi

qnBoro pa3BllTRH. 

IlpHBe.n;eHu n .n;pyrHe pesyJII,TaTu aRcnepHMeHTaJII,HHX nccne.n;ona

Hllii Mo.n;eJlll, a TaKllte oT1,1eqeHo, qTo omrcatt!lllit rettepaTop MOJKeT cny

lltllTI, npoTOTllllOM npn C03.n;8Hllll OllCTpo.n;eitcTBYRJ~X CllCTeM ¢0If.1llpo:sa

HRJI c Manon sa.n;epJKKofi B n9.n;aqe nMnyJII,ca Ha aJieKTpo.n;u KaMepu, qTo 

necr,Ma BalltHO .IJ;Jl.lI ynyqmeHrur TOqHOCTll ll3MepeHrur nepBnqHofi Il0Hll38-

IU'lll qacTl'IU B KaMepe. Co6CTBeHHM 3a.n;epJKKa reHepaTopa MO.IJ;eJlll He 

doJiee 25-30 HceK. 

, Ha OCHOBe pa3BllTOtt B nepBOH rnaBe MeTO.n;llKll npOll3Be~eH pacqeT 

BJlllRHIDI BMilJlllTy.n;u.n ~Op.Ill ymrnoJI.RJ)HOro Bl:lCOKOBOJlI,THOro llMilYJII,Ca 

Ha reoMeTpnqecKne ll HIJKOCTHlle xapaKTepllCTllKll CTpllMepoB B KaMepe 

/ 371, a .IJ;Jl.FI B03MOlltHOCTll cpaBHeHHR B pasmrqHllX KaMepax aT~ xapaK

TepncTllK BBe.n;eH 3KBllBaneHTHHtt (no .n;eitCTBllRJ C peaJII,HllM) npJIMoyrOJII,

Hlltt llMily JII,C • 

PaccMOTpeHll cpaBHRTeJII,Hlle xapaKTepRCTllKll HeKOTOpl:lX cxeM ~op

MHPOBaH!IB llMilyJII,ca ll onncaH reHepaTOP BllCOKOBOJlI,THllX llMilyJII,COB 

1381, paspadOTaHHlltt ;JI.FI .n;eyn,eTpOBOH CTpHMepHOttKaMepu. 

BOJIHOBOe conpOTllBneHne aJieKTpo.n;Hoit CllCTeMll KaMepu, a, cne.n;o

BaTeJII,HO, n qiop,rnpyromett JlllHllPI .n;ocTaToqtto Mano, H K pasp.immrny Jlll

HPIPI npe.n;7,JIBJI.IIR)TCJI oqeru, JKecTKne Tpe~oBamm: OH .n;oJIJKeH o6ecneqnTr, 

p3:60Ty JlllHPIPI cpaBHnTeJII,HO Manoit .n;Jllllill co sHaqettneM HMne.n;attca 15-

20 OM npn MaKCllMaJII,HOtt _KPYTll3He ippOHTa llMilYJII,Ca ll MllHllMaJII,HllX no

Tepsrx. KpoMe Toro, B cxeMe c RMnyJII,cHott pesottancHofi sapJI.nKott Jlll

HHll OT I'll! pa3pJI.nHllR .IJ;OJlllteH cpa6aTHB8TI, B onpe.n;eneHHllit MOMeHT Bpe

Memr (npn .n;ocTPilltettnn MaKcHMyMa aMilJlllTy.n;ll sapR.n;Horo RMilyJII,ca) n 
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Bu,nepJKHBaTb 6om,moe ROJ!WleCTBO cpa6aTu:saann (nop.!I,JJ;Ka coTeH Tuc.ff'l).· 

3TH Tpe6o:BaHIDI-Y.nanocb BUilOJlHHTb-B 3HaqHT8JU,HOll CTeneHH 6JiarO-

.napSJ pa3pa60TRe ROaRCHaJU,Horo pa3p~HRRa, 0)1HH H3. aneRTpO,nOB ROTO

poro .,nM ynyqmeHIDI CTa6HJII>HOCTll 3a cqet C03)1aHllSJ atMeRTHBHOli aBT0-

3MHCCHH 3Jl8RTPOHOB CHa6~en ROJU,U8Bb1Mll BUCTynaMH, Cpe~nn 3Jl8RTPO.n 

)1BO½HO½ ROaRCHaJU,HOli qiop.mpyIO[]jSH nHHilli reHepaTopa - c~eHHUH, qTo 

,naeT B03MO~HOCTb perynnpoBaHllSJ .nnnTeJII>HOCTH BIDCO,nHoro RMnym,ca 

(tn=7-13 HCSR). ITo.nyqeHHaSJ )1JlllT8JII,HOCTb qipOHTa HapacTaHHSJ BIDC0)1HO

ro HMnym,ca 5 ttceR, cnana 6-7 aceR (no ypoBHHM 0,1-0,9) npn aMn

J!IlTy,ne .no 700 KB n H8CTa6HJII>HOCTH 1,5-2%. 

B nepBOM ropnaHTe reuepaTopa 6una npHMeHeHa anep;rn,nnqecRM 3a

p.!I,JJ;Ka ~Opt,HPY!Oll18V. nHHHH C TpexaneRTpO,nHHM pa3pSI,nHHKOM, HHnJRTHB

HOCTb no,nB0.!1SJll1HX.nenefi ROTOporo ORa3aJia.Cb 3HaqHTenbllOH, B pe3yJII>Ta

Te qero .nnnTeJU,HOCTb BUXO,nHoro HMnym,ca (Ra IlOJIYBUCOTe) ORa3aJia.Cb 

paBHofi 30 HCeR (npn 18 HCSR .11.llli Jll'IHHH). KpOMe Toro, 3TOH cxeMe qiop

MHPOBaHHSJ npncyU1H 6om,mne IlOTepn B aMilnHTy,ne HMnym,ca n IlOBUIDeHHOe 

3apHnHOe RanpHJKeHne Ra CTyITSHH TI1H. 

B aTofi ~e rnaBe npnBe,neHu pe3ym,TaTu nccne.no:saHnfi ,nByXMeTpOBOH 

RaMe~u C RSOHOBHM HanoJIBeRHeM 1391, H8ROTopue ll3 HHX npe,ncTaBneHu 

Ha p1w .4. Cpe,nlieRBa,npa.TwtHOe OTRnOHeHne ll3MepeHHoro TpeRa OT npSI

MOli ORono 0,4 MM (ti,{= 15,5 HceR, TD~1 MRCSR) n ynyqmaeTCSJ c no~-

meHHeM aMilJ!IlTy,nu H YM8HbID8HH8M ,nJl.llTSJII>HOCTH i;mnym,ca. ToqnoCTb pe

ROHCTPYJ<UHH TpeROB B RaMepe B03pacTaeT C yBennqeaneM qiopt,aTa Ra,npa 

(pa6oTanH CHHXPOHHO qeTupe annapaTa c pa3JlllqHl,IMH MacmTa6aMH ~OTO

r~npo:saHIDI), HSCMOTpSJ Ha 3HaqnTeJII>HYIO r.ny6nHy RaMepu n CJia6oe 

,nnaqiparnnpOB9.HHe 06'b8RTHBOB, qTO 06'bSJCHSJ8TCSJ yBennqenneM SJPROCT-ll I< 

neHTpy CTpHMepa H noporoM qyBCTBHTSJII,HOCTH nneHJ<n. 

Hafi,neHo, qTo npn IlOCTOHHHUX aMilnHTy,ne ll .nnnTeJII>HOCTH BUCORO-. 

BOJII>THoro HMny m,ca npon3Be,nenne nd ( I: n- OTHOCHTBJlbHOe 

ouepcTH8 o6'beI<THB9., d - ,nnaMeTp CTPHMepa) - Mano 11.eHH!Oll1MCSJ Be-
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Jl_ll'lHHa. !1on:y"!eHH ,npyrHe 3I{Cilep.l'!MeHTaJll>lille saBHC.l'IMOCTH, no,nTBepJK.IJ;aIO

ll1l11e IlPHBe,neHHHe B ,nHccepTallliH pac"leTHHe COOTHOilleHIDI B npe,neJlax TO'l

HOCTH l113MepeHHi-i. VlsMepemrn adcOJIIOTHOro 3Ha'IeHIDI aMilJlHTy.I(H m.mym,ca 

Ha 3JleRTpo,nax RaMepH ocy[lleCTBJIBJlOCI, c TO'I_HOCTI>IO- 5-7% c IlOMOIJU',IO BHrne-

ynoMRHYTOH annapaTypH. . 

KpaTRO OilHCaHa paspadoTaHHaR CHCTeM~ rasoo6ecnetteHIDI / 4o,41/, 

Il03BOJlffiO~R no.n.neplKHBaTI, sa,naHHHH ypoBeHb 'll11CTOTH rasoBoro HanoJIHe

HIDI RaMepu. CTpHMepHue CJle,nu y,nOBJleTBOPHTeJll>HOro RatteCTBa perliCTPH

pyIOTCR B RaMepe, eCJlli ypoBeHb co,neplf:aHHR B03.I(yXa B HeOHC He 60J1ee 

0,1% o6~eMa. no6a;J1eHHe B HeoH aproHa liJlH RceHoHa Ha ypoBHe HecROJll,· 

RHX COTHX nponeHTa CORpa[llaeT BpeMR (110~.mpOBaHll'.R CTpliMepoB, Il03BOJIBR 

CHli3liTb 8MilJlHTy,ny BHCOROBOJll,THOro m,my Jll,Ca Ha 10-15%. IT pH HanOJme

HHH ,I(ByxMeTpOBOfi RaMepu reJlHeM (99% He + 1% Ne) qioTopern:cTpanHR 

CTp.l'IMepHHX CJle,I(OB (4500 e,n, rOCT, n =:2,5) CTaHOBHTCR B03MO~Oi-i, Ha

'lHHM c Ef'1 = 16,5xB/cK ( t = 12,5 HceR). 
H 

~OTOrpa~HR Od[llero BH,I(a ycTaHOBRH C .I(ByXMeTpOBOfi cTp.l'IMepHOH Ra-

Mepoi-i np1rne,netta na pttc .5. 

OcH~BHUe pesyJlbTaTU nRccepTaUHH 

1, Ilpe,nJlo~eHU H 003,I(aHH TpeROBUe HCRPOBUe RaMepu ,I(JIB ycTaHOBRH 

no HCCJle,nonaHRIO pa,nliallliOHHUX pacna,nOB pesoHaHCOB, C IlOMOIJU',IO ROTOPOH 

6uira o6aapylKeHu pacna,nH _;0 - e+e- H 'f - e+ e-, HsMepeau napmr

am,1me illHPHH!1 yRasaHHUX pacna,nOB H onpe,neJleHU ROHCT8HTU CM3H Me~-
0 

,ny cpOTOHOM H ~H If - Me30HaMH, 

2. Vlccne,noBB.HH nepBue B OV!ffi'I liCRPOBHe RaMepu c ripoBOJlO'lHUMli 

3JleRTpo,nru,m, cy[lleCTBeHHO pacrnHpRIO[Ulle B03M01!'.HOCTH HCRPOBOH RaMepu 

RaR TpeRoBoro ,neTeRTopa qacTnn. 

3. Ilpe,nno,r;eau H liccne,noBaHu cnoco6u nomrneHIDI aqxpeRTHBHOCTH 

perHCTpaUliH 'l8CTHU MHOrosasopHOH HCRPOBOH RaMepoi,i nyTeM IlOCJle,nooo

TeJll,HOro IlHT8HHR HCRPOBHX 3830POB, C03,I(8HHR o,nHopo,naoro COCT8Ba ra-
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30BOro HaTIOJIBeHIUI CMexmmc npoMel!CYTROB 0: BBe,I{eHiur )'.{BOfiHHX npOBOJIO'i"".'" 
,J. 

HIDC ane:KTPO)'.{OB. Pa3BliTa MeTo;iuma pacqeTa xapa:KTepllCT0:H R8Mep. 

4.Pa3paC!oraHll ll uccJie)'.{OBaH!l reHepaTOPll BllCOROBOJll,THIDC EMnyn:&

COB )'.{JIR I<a6em,Horo naTaHIDI 0:CRPOBIDC 1{8.Mep C 3a3opoM )'.{0 15 CM, pa3-

pa6oTaHa annapaTypa 3anyc:Ka RaMep a woToper0:cTpaTopoB. 

5. Ilpe)'.{JIOl!teH!l l,l llCCJie)'.{OBaH!l cnoco611 6ecwuJ1I,MOBOro c~eMa liHWOP

MaU0:li C llCRPOBIDC R8.Mep nenocpe,ncTBeHHO Ha MarHHTHyro neHTY, a Ta:Kl!te 

c noMOlI\I>IO yni;Tpa3BYROBOH JIORaU0:0: 0:c:Kp11 B ,nonoJ1H0:Tem,HoM 3a3ope Ra

Mep11. 

6. BnepBue npe)'.{JIOJKeH u uccne)'.{OBaH ym,Tpa3By~oBofi, r)'.{e 3BYR?

npoBo.n;oM cnyJKaT ca.Mu ane~Tpo,nu RaMep11, cnoco6, Ha. ocHoBe ROToporo 

npe.n;JIOJKeHa crpep1,1qecRM llCRPOBruI R8Mepa C B03MOJKHOCTI>IO pa3MemeHIDI 

MmneHll B ueHTpe. 

7. PaccMOTpeH!l iplil3Hqec:Klie ycnOB!ffi pa3BllTHil 3JleHTPOH?OM nammu 

H cTpHMepa. Hal\AeH. RPllTepHi1 nepexo,na JlaBHHbl B CTpm.rnp~ He npOTll-

BOpeqamHi1 3Mnnpuq_eCROMy ycnOBHID MHRa ~ PeTepa. 

8. Co3.n;aHa ,neilcTBYIO~il B 3a3ope i,1arHHTa Ha B!lBe,neHHllX 0:3 CHHX

poqia3oTpoHa nyq:Kax·-peJIRTHBHCTCRHX H,nep .n;ByXMeTpOBruI CTpHMepHM :Ka

Mepa C 3a30pOM 2x30 CM H qyBCTBHTeJll,Hl1M o6~eMOM 1. M3, B. npouecce 

pa3pa60TRH ROTOp_oi1 pemeHh! pne,ny10IIU1-e OCHOBH!le 3a,naql,l: 

a) npe.nnoJKeHa ll llccne)'.{OBaHa nepBruI TpexaneRTpo,nuair cTpIDAepnaH 

:KaMepa C npoBOJioqHUMll. 3JleRTIJO.D;8.Mll. BHYTPH pa6oqero o6~eMa li:a. OCHOBe 
. . . ~ .· . 

npOBe,nennoro aHa]ll,l3a aneRTpocTaTlllJ.ecRoro noM npoBonoqnh!X RaMep n 

H3yqeHH.q ITX xapa:KTepllCTMI{; 

6) pa3pa60Tana 11 uccJie)'.{OBaHa Mo.nem, ,nByx111eTpoBoit cTpw.1epnoi1 

RaMep11, 31:cnepmiieHTaJII,!lO onpe,ne1re1m Tpedowmi:.ll R cucTeMe CIJOp.mpo

BaHllil mmy JII,Ca ll '' Q)OTOrprul\apoBa.HIDI; 
- . ✓- > 

B) pa3pa60TaH. li llCCJle.D;OBa.H pii,n y3JIOB CllCTeM!l rpopr.mpOBaHIDI HM-
, . .. .-

nyJII,ca H9. ane:KTpo,nax ,n,ByXMeTpOBOi-i ,:1(8.Mephl, qTQ ll03BOJll,lJ10 CORpaT!ITI, 

18 

.I(Jll,!TeJII,HOCTI, m,,nyJII,ca reHepaTopa .no 10 HceR ll IlOB!lCRTI, 8MllJll,lTY.IIY 

.no 700 KB; 

r) npe)'.{JIOllteHa H pa3pa60TaHa cHcTeMa ra3006ecne'leHR1I RaMep 

6ollmoro o6~eMa, Il03BOJllilO!ll8.JI-IlO,IUJ;epJKRBaTI, Tpe6yeMIIB ypoBeHI, 'lHCTO

TH ra30Boro HanoJIHeHH!l cTpHMepHoi1 Ra.Mep~. 

9. MccJie)'.{OBaHll reoMeTpH'leCRHe 0: ilPROCTH!le xapa:KTepHCT0:HH CTPH

Mepa B .n;ByXMeTpOBOM Ra.Mepe B 3aBHCRMOCTH OT rpa.nneHTa 3JleRTPH'!eCRO

ro IlOJlil ll )'.{Jll,!TeJII,HOCTll HMilyllca. 

10. !IpOBe)'.{eH aHaJll,!3 BJll,l.fIHH!l 8.MilJlllTy)'.{ll ll qJO:[Nll BllCOROBOJibTHOrO 

yHHilOJIRpHoro HMilyJII,ca na reoMeTpli'ieC:KHe ll .!IpROCTH!le xapa:KTepHCT0:Hll 

cTpHMepa B RaMepe. Hailneno, q°To np11 coRpamemrn .D;Jll,!TeJlI,HOcTVI mAnyJ1I,

ca B 3-4 pa3a 1-1'. COOTBeTCTBYIOlileM yEeJ1nqenmi aMUllliTJ')'.{ll MOru!O mm.nan 

pocTa ilPROCTH CTPHMepa Ha IlOp!I)'.{OR B pm.max CTpwrnp1-10ro MeXaHll3Ma 

pa3BllTIDI pa3pil,ll;a • 

OcHOBHHe MaTepl-1'.aJlll ,ll;l1CcepTauaa )'.{ORJla)'.{hlBalll1Cb Ha .MeJ1C,11yHapo,11Hwc 

IWHqiepeHU0:!IX ll CUMil03Hyr✓.ax a ony6JlHROB8.Hl1 B pa6oTax / 3 ' 5-41/. 
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