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IO.A.EaTycoE 

OBIWI XAPAKTEPHCTI1KA PAE 

AKTYBnhHOCTI> npo6neMs. KoopnHHaTE 
HHX ~BCTKU flBnH8TCfl OUHOI H3 OCHOBHHX 
BHeprHI.Ko BpeMeHH Ha~ana paOOTH aBTO~ 
ITpBRTKKY ~~~3~8CKOrO BKCUe~RMeHTB B KB 
BOmnR MHOrOITpOBOnO~HHe KaMeps, paOOTal 
OO~HHe ITpOUOpUHOHanbHHe R ~e~OBH8 E 
HBnbHOrO peERMa UOBBOnMnO B BTKX KaMe~ 
OpURRBTHOI TO~HOCTl>ID YRHKBnhHYID sarpy~ 
pemBDlliHM ~BKTOpOM KX lliHPOKOrO pacnpoc, 
BKCUnyaTQUHfl KBMep, paOOTBDmKX B npon< 
nE]MR cne~ OOCTOflTeni>CTBBMH, KO, 
OOnhWOro (~1M) pasMepa.K HRM OTHOCflTCf. 
( I+IO MKA) R 6) ManHI naaMeTp aHOUHol 

IIocne nOHBneHHH rrponopuaoHBnhHHX 
Ha~BnOCb CHCT8MBT~8CK08 HCCH8UOBBHH8 
o6pameHO BHKMSHHe H8 BHOMBnhHO OOnblllHE 
npa HeKOTOpHX ycnoBHRX. Oco6HI KRTepe< 
HBH B 1974 rony rpynnol lliapnaRa, B KO~ 
C TOnCTHMH ( J .. = 100 MKM) aHO~iliMK ITpOJ 
OOnhWH~ C.I!I'Han!i, KOTOpHe OHnR no~OOHC 
R BHBOuY, ~0 H80JlDUB8TCfl paBpslll THUa 
( .., I eM) pacrrpocTpaneHHeM B!lOnh aHonnc 
paspsrn) • Eonbm9Ji 8MMHTYUB CRI'Hana UOl 
C~HBQHHR H~Op~ H UOEHCHT:b UOM8l 
BHOUHBfl ITpOBOnOKB - KOHCTpyKQHD K&Mep 
OnHaKo nceB~orelrepoBcKHI peEHM HMe; 
HYD cnoco6aocT:&, ~o HBmmoc:& ero cy1111 

6sna noJIY'IeHa Mamut IIIHPHHa pa6o~el o6; 
YRBBHBQn& HQ BOBMOEafD HeyCTQiqzBOCT:b 
T&Kite pecypc pa6oTs RSMeps a psrn ~yr1 

Hapsrny C BTHMH ITpKHIUUUUlnhHHMH IIj 

nO~HHX KBMep, CBHSQHHHMK C M8XBHH3MOM 
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auepHHX HCCH8UOB8HHH. 

llrqecKHX aayK 

B'it::'-'N'l.A HBYK 

... 
.!I..M.Xa3HHC 

C.IT • .!I.eHHCOB 

B • .n..rremexoaoB 

lfxeuoBaTeHbCKoe ~e~ueHHe: HHcTHTYT TeopeT~ec

¢HBHKH (MocKBa) • 

COCTOHTCR " " !983 r. 

COBeTa .!1.-047.0!.03 
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.OCKOECKUa 06H8CTR. 

osaaKOMHTbCR B 6R6HHOTeKe O~M. 
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~HR3HPOB8HHOrO COBeTa 

aeciWX HBYK KJ.A.EaTycoE 

.. 

OELUAH XAP.AKTEPMCTMKA PABOTH , 
AKTYBHDHocu npoe!neMa. KoopUKHaTHrui na~opMiUUill o TpeKax sapaJKeH

HHX 'IJBCT.HQ HBMeTCR OUHOI HS OCHOBHHX B 3KCll8pHMeHTBX B cpn3RK8 BHCOIWX 
saeprd.Ko :epeMe!U'I Ha"'BHa pae!OTH BB'l'Opa HBit JUICCepTaUHeA (!975r.) B 
nPBKTKKY.~RB~eCKOro 8KCnepHM9H'l'B B KB"'eC'l'Be. KOOpit:HHBTHHX rte;eKTOpOB 
BOlliHHoMH?rOnpOBOHO'I!Hae KBMepa, pae!O'l'BDmne B nponopUHOHBHbHOM peE:HMe
oe!aqHae nponopUHOHBHbHHe R ItP8~0BH8 KBMepa.HcnOHD30BBHHe nponopUHO
HBHDHOro peERMa ll03BOHRHO B BTHX KBMepax ITOHY'IJH'l'b HBPfiitY C BHCOKOlt KO-

·oprtRHS'l'HOlt TO"'HOC'l'biD yHRKBHbayiD sarpy30'qHYID CITOCOC!HOC'l'i, "'TO RBRHOCb 
pema~ ctaK'l'OpOM HX lliHPOKOro pacnpOC'l'paae!U'IH.QitHBKO nsro'l'OBJI81U'I~ R. 
BKCITHJS'l'SUHa.KaMep, pae!OTSDmRX B nponopUHOHaHDHOM peE:HMe·ycno~HReTCR. 
ItBJMR CHenyromHMH OC!CTORT9HbCTBBMH, KOTOpae OCOC!eHHO SBM8THH·B KBMepax 
C!OHblliOro (>!M) p83Mepa.K HRM O'l'HOCR'l'CR! a) M8Jirui BMUHHTYitB CRrHBJia 
( 1+10 MKA) H 6) MaJiaft ItRBMe'l'p BHOitHOI npOBOHOKH ( T~~O 20 MKM): 

ilOCHe ITORBJI8HWi rrponopiUiOHSHbHHX KBMep, BO MHOrHX Jia6opa'l'OpHIIX 
HS"'2JIOCL CRCT8MST~8CK08 HCCJI8ItOB81U'I9 HX CBOICTB. B parte CJIY'q88B 6aHO 

oe!pameHO BHRMSIU'Ie ·aa SHOMSJibHO C!OJiblliR8 CHrRBJIH, B03HRKSDmn8 B KSMepax 
IlpH H8KO'l'OpHX ycJIOBMX. 0co6aft BH'l'epec npertC'l'SBJIRJIB pae!oTa, BIIDOJIH8H
HBH B !974 rony rpynnoft lilapnaKa, B KO'l'Opoft HCCJI8ItOBSH8Cl> pa6oTa KSMepa 
C TOJICTllMR ( rJ._.;, !00 MKM) aHO~IiiMR npOBOJIOKBMR. EaHH UOJIY'q8HH &HOMSJILHO 
60JiblliR8 CHI'HaJIH, KOTopae C!aHR UOitPOC!HO H3yt18HH. HccJiertOBaTeHR llpRlliHH 
K BHBOitYi "'TO Hae!JIDU88TCR paspart TRITS relrepOBCKOrO, C Orp&HH"!eHH:W.i 
· < ;., I eM) pacnpocTpaaeHReM :BuoJib aaouaon npo:eoJioKH (i::tce:euorelrepo:ecioot. 
paspilrt) • Eo.rimBSJ QMTIHRTYitB cRi-aana ITOSBOJIRJIS ynpOCT.HTi. SJI8KTPOIU'IKY . 
C"'HTHBQHHII HactOPMSIUiR;H ITOBHCHTL UOM8X03Bm:Km8HHOCTL KaMep, a 'l'OJICT&a 
BHOitHBH llpOBOJIOKa - KOHCTPYKnKD K&Mep H TeXHOJIOrHm HX HBrOTOBJI8HHII. 
OrtHSKO nce:eu.orelrepo:ecm . peiWM HMeJI HBitOCTSTO"'HO B.HCOKYJl sarpysoti.:.. 
HYD cnoco6aocrh, "'TO HBXSJIOCh ero ~ecr:eeHHaM ae~oc'l'aTROM. KpoMe eiroro 
6aH& ITOJIY'q8Ha MBJI&Ji lliHPBHB pae!otiel oe!~'aciri-KBMepa ("'100 B), KO'l'Op&R 
yKasa:eaJia aa :eosMOitHYD aeyc'l'oittm:Boc'l'L pel!WMa. Tpee!o!laJiocidiCcJieuo:eau · 
TBKite pecypc pae!ora KaMepa H pan ~yrzx xapaKTepRCTHK peDMB. - ~-

Hapany c aTm.m npl!HIUiiTH&Jib!WMR npoe!JieMaMR Me'l'O:ItHKH Maoronpo:eo
JIO"'HHX KaMep, CBHS&HHHMR C MexaaHBMOM rB30BOrO paspaua, CY11!8CTBOB&JIR 

Ob'bC.Jli.mhmufl 1mcrmvr_ ~
~ep~x nr.f~enonnnrll 

GWEJJll'tiOTEaA 



SHR'lliTBJI!>HUe KOHCTpyKTill3HRB H TBXHOJIOrH'lBCKHB TPYUHOCTH, KOTOpue BOS-. 
HHKBnH npn: cosnaHHH KaMep 6o;u.moro pasMepa c MUJlllM KOJIHIJBCTBOM ne~ecT
na H8 nyTH ~aCTRU. HSBSCTHUB B MiipOBOft npaKTHKe K8MBpll C M8JlllM KOnH
~eCTBOM Be~eCTBa HMeJIH He6o;u.mn:e pasMepu, noaTOh~ n:x n:sroTOBJieHHe 6u
no UOBOJl:bHO npOCTO. 0UHaKO npn: YBBJIHIJBHHH pasMepoB UO HBCKOJI!>KHX MeT
pOE, Tpa~oHHBR KOHCTPY~ KaMep Tpe6onana cosnaHHH cno~oro cne
una;u.Horo o6opynoBaHnH. HenocTaTo~Ho noJIHo n~ npaKTH'leCKHX npHJioReHKfi 
OllJl HCCJIBUOB8H T8KR6 BOnpOC 0 H600XOUHMOft TO~HOCTH p8CIIOJIOEeHHH H Ha
TSl!itBHIDI SJIBKTpOUOB B K8Mepe. 

AKTY8JI!>HOCT:b STUX HCCJIBYOBaHKfi ouia Bll3B8H8 He TOJI:bKO OO!JtHMll noT
peOHOCTSll'IM ~IISHIJBCKOrO 3KCnepHMBHT8. T~eOOB8JIOC:b C03.U8T:b CUCTBMY. KOOp
UHH8THllX U6TeKTOpOB pasMepOM 3 X 0,8 M C M8JlllM KOJIHIJBCTBOM Be~eCTBa 
H8 nyTH 'I8CTRU UJIII SKCnepHMe~TOB no ~IISHKe peJIHTill3IICTCKHX nOSHTpOHHeB • 

. Ue;u. paOOTH. ,Un:ccepT8UHSI nocBSI~eHa OOHapy!iteiDno ·H .n:ccnenoBaHHIO 
OCHOBHUX xapaKTBpiiCTHK HOBOro CHJI!>HOTO'IHOro (CaMoraCSI~eroCSI CTpHMep-

. . 
HOro) peRHMU paOOTll npOBOJIO~HllX K8Mep, paspa6oTKB-KOHCTpyKTill3HllX H 
TBXHOJIOrH'le.CKHX DPIIH!UIIIOB RSrOTOBJIBHHR: MHOronpOBOJIO'IHllX KSMep OOJI!>illOrO 
pasMepa C M8JlllM KOJIHIJBCTBOM B6~BCTB8 H C03~8HHID H8 OCHOBB STHX HCCJie
UOBSHH~ CHCT6Mll TpexMeTpOBllX·IijlB~OBllX K8Mep, paOOTS!OlllWC B CQMOraCSI~eM;_ 

.CSI CTpHMepHOM pe~e UJili SKCnepHMBHTOB IIO.~H3HK6 peJISITHBHCTCKHX nOSHT
po'Hn:eB. 

Hal:!Hall HOlHrSHB H llPBKTH'leCKaSI ·UBHHOCTD •. IlOJIY"'IBH pSlU HOBllX pe
l3YJI!>T8TOB. K OCHOBHUM H3 HHX OTHOCSITCSI CJieiJ.YIOOIHe. 06HispyateH HOB~ CIIJI!>
HOTO'I~ pe~ pSOOTH npOBOJIO'IHllX KaMep II HCCJie.noBBHH ero OCHOBHHe xa
pSKTepHC~HKH. e.neJiaH BllBOY o TOM, 'ITO B ocmone CHJI!>HOTO~Horo pe~a 
nemT HOB~ ''ilexaHHSM rasoBoro' paspSina •. 06ocHoBalia npaKTH'!ecr<Wi ueH
HOCT:& HOBOro pe~a. B ~SCTHOCTH, BnepBue c.nenaH BQR~ BllBOY' 0 BllCO
KOI sarpyso~HOI cnocoOHOCTH KaMep, paOOTS~ B,CIIJl:bHOTO~HOM pe~e, 
CpRBHHMO~ B HeKOTOpllX CJIY"'l~ C sarpySO'IHOI cnoCOOHOCT:bD nponopUHOHSJI!>
HllX KaMep;·rrponeneH mn:po~ UKKH n:ccnenonaHHI no n:s~eHHID BJIKaHRa ra
sonoro HanonHeHHH Ha :xapar<Tepn:CTHKH caMoraCSI~eroCSI· · cTpHMepHoro ( CID) 
peZHMa, n:HTepecHUX KaK c To~ speHHH npaKTH'!ecr<oro_ripHMeHeHRa HOBoro 
peEitM&, TQK-H C TO~ speHRa JIY"'llilero IIOHHMBHRa MexaHKBMS OClpaSOBBHHil 
CTpHMepa • . . . · : . . . . .,. . · ,. . 

Paspa6oTaHU n: nponeneHH aa rrPOTOTHITe KOHCTPYKUHSI n: Texao~orza 
' •' - - ' - . 

H3rOT_OBJI~.HHil-60m,mn:x MHOrOnpOBOJIO~HllX KaMep C MBJlllM ltOJIH'leCTBOM Be--. 
meCTBa Ha rryTH 'ISCTHU, He TpeOYDmHe TO'IHOrO H3rOTOBJ16HER ltPYITHOra6a
PHTHUX neTanel II crreuaa;u.Horo o6opynoBaRHH. IloJIY"'leHU K sxcrrepHMeHTan:r:.
Ho npoBepeHU q)OpMYJlll nmi p2c'IeTa Jioey'CTHMUX HeTO'IHOCTBI H HeOOXOnHMOrO_ 
HQTSIEeHHil npOBOJIO'IHllX SJieKTPOUOB B KaMepe. 
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eosri;aHS CHCTeMa TpeXMeTpOBllX Iijle~OBllX ere KaMep. IIpoEeneHO uc
cnenoEa_HHe xapar<Tepn:cTHK cn:cTeMU KaMep B cocTane aKcrrepHMeHT!uU:Hol ' 
YCTSHOBKH, npeUH83H8~BHHOI .UJIII HS~BHllff peJIIITill3HCTCKHX IIOSHTpOHHBB. 
IlOJIY"'leHa S~6KTill3HOCT:b ere KSMep £*99% B YCJIOBHHX BllCOKOI pann:auuoH
HOI sarpysKH ( 2 X !06 M-Ic-I) H KOOPUHHaTHaSI TO'IHOCT:b O's0,2 MM. 

Anpo6ayng paOOTll. B nn:cc,epTagn:n: OIIHCSHll pesyJIDTSTll HCCJIBUOB8HHI, 
EllilOJIHeHHUX B Jia6opaTopn:n: SinepHUX npo6neM Ollilll c !975 no !982 r. 
PesyJI:bTSTll UOKJianUB8JIHC:b H8 ceMHHapax JIRII 'Ollilll, . a TI1Kate Ha III Meatny
HBPOYHOM COBe~aHHH no nponopUHOH8Jl:bHUM. H npe~OBUM KaMepaM (ny6Ha, 
!978 r.), Ha ceccimx OTneneHRa SinepHoil ~n:sn:KH AH eccp (MocKBa; I978r. 
H I980 r.), Ha KO~epeHUHH no npoEOJIO'IHllM K8MepaM, (BeHa, !980 r.), 
npencTanneHH HB Po'recTepceyiO KOH~epeHUn:D (IIapn:at, !982 :r·. ). 

Ily6JIHKaiWn:. Pesyn:r:.TaTu, Bomenmue B nn:ccepTaun:D, ony6JIHKoEauu B 
9 pa6oTax. · 

eTpyKTYp8 nnccepT8IWH• ,Un:ccepT8UHH COCTOHT H3 EEeUeRHH, '!eTHPeX 
rnaB H 38KJID'IeHHH; OHS COUBPlKHT !22 CTpSHHUH, 39 pn:cyHKOB, 4 T80JIHUb! 
H OHOJIHOrpa~n:qec~ CIIHCOK HS 53 HBHM6HOBaHn:ft. . 

eoJlEPWlliE · PAEO'l'll 

Bo BB6U6HHH paCCMOTpeHU OCHOBHUe BOnpOCH,·noCTBBJ16HHHe B nn:ccep
TQUHH. B ~BC~HOCTH naHa KpaTKaSI XapSKTepHCTHKBMHOronpo~OJIO~HllX KaMep 
C _6eC~HJI:bMOBbiM OLBMOM HH~OpMaUHH H o6pa~eHO BHHMBHH6 HB OOCTaaTBJlbCTBa, 
ycJIORRfllOIIlRB HCnOJI:bBOBann:e nponopgHC>Ha:iU.Horo. pe!KHMa B KBMepax OOJI:billOrO 
pasMepa, cnenaH oosop pa6oT, B KoTopux 6b!Jlci oTMetieHoc~ecTBOBann:e B' 
KaMepax aHOMBJIDHo 6oJIDmn:x cn:rHanon, KBJIOReila, n:cTopM · o6HapyReHRII HoBo
ro cn:;u.HoTo~Horo ( caMoraCil~eroea cTpHMepHoro), peRn:Ma pa6oTH npoBono-q
Hol KaMepH. · PaccMoTpeim npo6JieMu, cBSisaHHUe c n:sroToi!Jielm~M C!o;x:r:.mn:x -• 
MHOrOnpOBOJIO~HllX KRMep C MRJlbiM KO~eCTBOM Be~eCTBR H2 nyTH 'iBCTKUo 

IlepBaH rJIRBR UKCCepTa~ nOCBam9HQ OOHapyEeHKD HOBoro peRn:Ma pa~ 
OOTH ITpOBOJIO~HOI·KaMepH. B Hel OITHCaHH HCCJI6UOBBHRII no Ha6JID~eHHD HO
BOro CHJIDHOTO~Horo peRn:Ma pa60Tbl KaMepu, npHBe~eHH ero OCHOBHHe xapaK
Tepl!CTKKK, cnenaH llUBo.n ·o npzmunmaJIDHol HOBHSHe cn:;u.aoTo~aoro peUMa, 
OTMe~eHH ero npe~ecTBa no cpanHeRHD c nponopuaoHanLHUM peEKMoM B 
KaMepax 6oJI:Lmoro pasMepa. ·• , 

'B 19'74 rony B pa6oTe Ipyrriibl lllapnaKa 6l1Jl ·onn:caH pem OOJIDIIIKX .CKI'
HRJIOB.B npoB~JIO~HOIKaMepe C 'fOJICTOI aHOUHOI DpOBOJIOKOI n::BHCKaSaHa 
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· rHIIoTesa, 'ITO a TOT peROOII SIBJIHeTCJI nceBu;oreiirepoBcKm>~ • UsMepeHIIe sa
rpyso'lHOil cnoco6Hocu nceBu;oreitrepoBcKoro peROOI!a no.KasaJio, '!TO MepT
Boe BpeMSI ItaMepu, OTHeCeHHOe K I CM I(JIIUrn BHOJJ;HOit npOBOJIOM, paBHO 
330 MKC. , UCXOWI H3 STOil B8JIH'lUHll 6llJI CJJ;eJiaH BllBO.JJ;, . 'ITO a TOT peliOO.l MO
&eT npUMeHHT:&CSI B KaMepax 6oJ!bmoro pasMepa B aKcnepUMeHTax c _HIISKoil 
sarpysKoil. 

Cneu;ySI aToil pa6oTe MH TaK&e npoBeJIH nccJieu;~jHIIe xapaKTepucTHK 
KaMepu c ToncToii (d.,D50 MKM) aHou;Hoil npoBonoKoil I • UeJ!b uccneu;oBalllill 
COCTOffna B TOM, ~T06H nOJIY'!HTI> YCTOil'luBHtt pe&UM 60J!billHX CiirH8JIOB C 
JIY'lill8il, sarpySO'lHOit CIIOC06HOCTI>IO. EllJla H8.JJ;8lK,n;a, 'ITO STOrO MO&HO It06UT:D
CJI cooTBeTCTBY~ nou;6opoM rasoBoro HanoJIHeHRff n reoMeTpH'leCKHX napa-
M8Tp0B KaMepll. 

YcTo~uit pelKHM 6on:&illHX cnrHanoB 
6llJI noJIY'leH c rasoBofi cMec:&IO us aproHa, 
MeTaHa II MOTUJ18JIH B COOTHOUieHIIU 50:33: 
!7. C u;aHHOil rasoBoil cMec:&IO 6oJ!bmue UM
nyn:&cu Ha'!HHamx llOffBJIIiT:DCJI npn: Hanpmm
HHII . Ha KaMepe U ~3, 5 rill. O!ill UMCJIH 6JIU3-
eyi:J K . Tpeyronl,Hoii: <f!OPMY, JJ;JIHT8J!bHOCTI> 
Ha IIDJIYBucoT~ i~o .He .n no ocHoBaHIIIO 
-roo He. !J?opMa UMnyn:ocoB n: riJrnTeJ!bHocu 
He MeHHJIHC:& npH nsMeHeHIIU U . ,lLRHaMIDta 
nepexou;a B pelKID>I 6oJI:&illHX curHanoB noKa
saHa Ha pn:c.I, Ha KOTOpOM npeu;cTaBJ18Hll 
aMIIJIHTyu;HUe pacnpeu;eneHHSI B o6nacTn Ha
nplllKeHIIil nHTaHIIii KaMepu, ru;e Ha6JIIOziam
CJI IIMnyJI:&Cll KQK nponop~OH8Jll>HOrO, TaR ' 
u HoBoro pe~oB. C'!eTHUe xapaKTepncTH
KH KaMepu B pelKID>Ie 6oJ!billHX curHaJIOB 
npHBeJJ;eHU Ha puc. 2. BUCOKWi aqxpeKTHB- . 

· HOCT:D KaMepu !ilriOO%, 6oJiimWI wripuHa ·· 
nJiaTo no HaJmsnremiil ~I KB·n ~srum ypo:.. 

~:· __ :_,_,<--' ~ • ~ 

BeH:& myr.ilOB CBHJJ;eTeJ!bCTBYIQT 0 CTa6uJ!b-
HOCTli pe&UMa. 
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llCCJie,JJ;OBaHHe sarpy30'lHOit. cnoco6-
HOCTU KaMepu m)Itasano,· '!TO Be.JIH'lHHa Pnc.I A1MIJIUTyu;HUe cneKTpu. 

· Hea<%'<I;eKTHBHOCTH taf RBJIIieTM <f!yHitiUiell· . .. 
nJIOTHOCTII sarpySKll 11 QHOJJ;Hoii npOBOHOKII ll OllllCWJaeTcR <f!OPMYJIO!. A f.• >·n. 
Koa<I;<I;.mmeHT nponopriuoHaJI:&HOCTH ~, paBHUll B HameM CJIY'lae ~= 32 MKC•CM, 
l!MeeT paaMepHocu np_onsBeu;eHHSI BpeMeHH Ha wnmy u MOlKeT 6uu IIHTepnpe
THpoBaH KaK "MepTBM soHa" Ha aHou;Hol npoBOJIOKe,KoTopyii> cosJJ;aeT OI(Wl 
l!MnyJrr,c. . 
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. Puc.2. CtieTHHe xapaKTepncTHKU 
N .c-• t-!..,.c-' KaMepu npn nopore pe'rucTparum 

5,0 

oo !25 MKA. 3u;ec:& £ .:. a®eKTHBHOCT:&, 
A/-.cKopocT:& ctieTa Ha Buxou;e ycii
JIHTeJIH,I\{.- UlYMH• KpHBHe z.·. H £ 1 

COOTB8TCTBYI0T pa3Jlli'IHHM IIJIOTHOC-
TSIM sarpy3Kl1 aHOJJ;HOit llpOBOJIOKll . . 

· 11. = 640 c-J; OM-I u tt'= !900 c-!cM:...I 

CpaBHeHIIe xapa.KTepiiCTllK 6oJ!b
UlliX cnrHanoB; noJIY'leH?¥7 B pa6oTe 
rpynnu lliapnaKa_n_HaMH. 1 , yKasu
~aeT Ha COBIIau;eHHe ax· H8KOTOpllX 
OCHOBHllX OC06~HHOCTeil. 0JJ;H8KO KO~ 
Jlll'I8CTB8HHH8 pasJIU'lHSI CYm8CTB8HHH. 

TaK,B nepBOM CJIY'lae 6llJia noJiy'IeHa mnp:rma nJiaTo ctieTHoii xapaKTepucTHKu 
taU•IDO B 11 BaJIU'IliHa MepTBoit soHH ;~330 MKC eM, KOTopue cBnu;eTeJ!bcT
BOBaJIU 0 HeycTOit'IUBOit pa6oTe H HIISKOit 3i¥130'IHOit cnocodHOCTII ItaMe~lt· 
B pe&UMe 60J!bUlllX CHrHGJIOB. llOJIYti8Hlill8 B · HB nopSIJJ;OK.JIY'IUlU8 xapaKTe
pliCTHKll (A U=::rooo· B n ~*32 Mite eM) nosBoJISIJIH ·rimopnT:& o Ha6JIIOu;eHIIH 
H3Mll YCTOitiHBoro HOBOro Clln:&ROTO'IHOro pelKUMa pa60TH llpOBOJIO'IHOi KBMe
pg, npHrOJJ;HOro IVIll npaKTU'l8CKOrO npUMeHeHHSI •. 

K OCHOBHHM xapaKTepnCTllKSM HOBOro pamHMa,H3pSIJJ;y C npencTSBJ18HHHMU 
BHUle, OTHOCSITCSI ·TaKEe TOKOBaSI xapSKTepuCTIIKS R pecypc paOOTH K8Mepu. 

ToKoBaa xapaKTepucTHKa, T.e. saEUCHMOCT:& cpeu;Heit aMnnnTyu;u HM-· 
nyJII>Ca TOKB C K8M8pH OT HanpSilKeHRH UIITSHRH, npeJJ;CTSBJieHa HS pnc.3. 
0TM8Tl!M 3HatiiiT8Jll,IJYIO U!HpllflY IIO HanplllKeHIIIO ( .V 500 B) o6naCTll COBM8CT
HOro cymecTBOBaHllSI HMIIYJII>COE nponopunoHaniHoro u CUJI:&HOTOtiHoro pel!tll
MOB, 60JII>UIO!. CKS'IOK aMIInHTYJJ;H TORS (>20 n6) B 3TOI 06JISCTII ll SKCIIO~ 
HeHIUISJI:&IJYIO 3SBHCIIMOCTD SMIIJIHTYJJ;H UMnyJ!bCOB 0600 pelKUMOB. lfs pnc.3 .· 
EllJJ;HO, ~TO B CllJil>HOTO'IHOM pe&HMe·aTQ SSBHCUMOCTI> 6oJiee CJia6aSI qeM B 
llpOIIOpUIIOH9J!bHOM, 'ITO BSlltHO IVIll iJPakTU'l8CKHX. npUJIOl!teHd. llHTepeCHO 

. 1lXXJ 
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Pnc.3. 3aBIICHMOCT:& cpeJJ;Hel aMIIJIUTyu;u 
CurHa~a OT. HSnpSilK8HllSI IIllTQHRH 
K9Mepu •. ~ - IJ;OJISI CHJil>HOTO'IHllX 
KMDYHI>COB. 
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TBKRe-OTMeTHTD, ~TO.HeCMOTpR HB 5KCnOH6HURBn»HI:lft pOCT BMllnRTYnH UMnynD

COB, aarpyao~Ha.fl cnoC06HOCTD KBM6pl:l B CWI!>HOTO.JHoM pel!tHMe He yxynmaeT-

CR npu YE6JlWI6HUU U , . RBK a TO .EUI{HO US l\Pl1BO! £
1 

HB puc. 2. . 

HccnenoEaHUe pecypca pa6oTu KaMepu noKaaano, ~o RBMepa coxpaHHeT 

pa6oTocnoco6HocTD no Tex nop, noRa noToK o6~eHUR He npeEumaeT 7·I09 

~aCTllU HB I CM UHHHI:l aliOUHOit npoBOHOKU. STa ~a UOCTBTO~HO EeHURa. 

HanpUMep, I(HR KBMepl:l paaMepOM I X I M-2 C IDBI'OM HBMOTKU"BHOUHO! npOEO

HOKU I CM npu Henpepl:lBHO! aarpyaKe I06 C-I pecypc pa60TI:l ltBMepl:l B CUn»

HOTO~HOM pelKUM6 COCTBBHR6T 20000 'IB,90E. 

HapRIJY C onUCBHHI:lMU Elllll6 .UCCH6I(OEBIDtfiMU 6UHa U3j"l6HB TBK1K6 CTpyK

Typa MepTEOii 30HI:l. MeTOI(OM aanepRBHHI:lX CBMOCOEnaneHU! Cl!I'ffilHOE C ltBMe

.pl:l 61:lHa onpeneneHB SBEHCHMOCTD OT EpeMeHU I(HUHI:l j"lBCTKB.BHOI(HOit npOBO

-HOKU, KOTOpl:lll CTBHOBHTCR He~BCTBHTeHDHI:lM nocne B03HHKHOB6HIDI ~nyHD-

ca CHITOHOTO~HOI'O pel!tHMa. 

AHBHHS COEOitynHOCTH OCHOEiii:lx xapaKT6pHCTHK CUH:&HOTO~HOI'O pelKITh~a · 

padOTI:l npOBOHO~HOR KBM6pl:l noKaaan, ~TO HU U3B6CTH~6 p61KUMI:l pa60TI:l ra

aopaSpRJllillX Jl6T6KTOpOB '· a l!M6HHO: HOHUSBl.UlOHHi:lh, . nponopl.UlOHUrrhHI:lii, 

refirepo~cr,nft u ncipoBoft, Hn rEoTeTII~ecKn! ncennorefirepoECRHR paapRn, 

He nOI(XOJlHT D:HR HX 06'IJICH6HUR. 0CTUHOBiiMCR ncinpo6Hee HB riinOT636 0 
nceBUOrefirepOECKOM p33pJID:6, lCOTOpaR COCTOUT B TOM, ~0 CHH:&HOTO'IHI:lii 

pe&HM - 5TO o6uqHI:lft refirepOECRRi paSpRJl, HO orpaHU'IeHHI:li HB H6ltOTOpOM_ 

ROH6'IHOM j"lBCTlt6 BHOD:HOH IrpOBOHORH ltBRUMll..:_TO EHyTp6HIDiMH np.I!'IllHBMll. . 

XoTR na aToft runoTeau ecTeCTEenito cnenyeT 6on:omasi aMnmrTyna n uanasi 

'UHHT6H:OHOCT:O lir.lnyH:&Ca, HORUH:&HOCT:O M6pTBOI'O EpeMeHU ll MBHB.fl E6IDl'll!HB 

M6pTEOti SOHI:l, OI(HBKO H633BHCUMOCTH B6H_H'IllHI:l M6pTEOit SOHI:l ll JlmiT6H:&HOC

Tll l'l!Y.nyH:OClil OT HB!rpRlK6HUR nl!TBHAA nceBn;OrefirepOECRliit M6XB!lll3M np0Tl!BO

p6'Il!T. lloRalKeM aTo. UaBeCTHO, 'ITO pacnpocTpBHeirne refireponcRoro paapR

na EllOH:O_BHOUHC)ft npoEOHOl\Il o6yCHOEH6HO <l;oTOHHI:lM M6XBIU13MOM. e pOCTOM 

HanpR&eHHH KOH.I!'IeCTEO ¢oToHoE E paapRn:e EoapacTaeT. enenonaTerroHo nos~ 
paCTB6T B6pORTHOCT:o ¢oTOllOHU3Bl.UlU BHe orpaHU'IeHHOI'O j"l3CTRB,BHOUHOit 

npoEOHOKH, Ha RoTopoM paaEHEaCTCR nceEnorefireponcRnft paapRn. B peay~:r,
TaTe C pOCTOM HB!rpRI!illiDill BC6 60H:&IDHR j"l3CTOR BI!OI(HOit npOEOi.rOKU 6yneT 

·SaxEBTI:lBBT:&CR paSpRI(OM, a COOTE6TCTE6l!HO 6yUeT YE6Hli'IUBBT:&CR I(HHTen»~ 

HOOT:& UMnyHDCB .1! E6HU'IHHB MepTEOft SOHI:l. Taltoe paCCMOTpeHUe nOUTBeplKI(B

eTCR H5B6CTHI:lM mi MeTOUrutH reftrepOBC~ C'IeT'IUROE onHTOM c 6yCHHRBMII •. 

l1ouo6HI:l! aHaHJm noanomm HaM E pa6oTe I/ cuenau BHBo.n o npnHURUHarro

Holt HOERSHe CHH:&HOTO'IHOI'O pel!tHMa. enpaB6Wil!BOCT:& 3TOI'O Bl:lBOUB 6HHa B 

llBH:&He:ftmeM noHHOCT:&IO nOUTBeplKI(eHa B UCCHeUOBBHURX r .J{.AHeltceeBa H JlP•, 
B KOTOpHX 61:lHO noKaaaHO, 'ITO CWI!>HOTO'IHI:lii pe~K>IM REHR6TCR no CBOel npR

pone CBMOrBCRlltllMCR CTpl!MepHI:lM ( ere) pel!tHMOM. 

Ha xapaRTepHCTHR Cl!n»HOTO'IHOI'O pelKl!Ma EUI(HO, 'ITO OH OC066HHO YU0-

6eH llHR npl!MeHeHKa B MHOI'OnpOEO~O~HI:lX ltBMepax 60HDIDOI'O (~I M) paaMe-

6 

·1 
. :1 

'~ 
l 

pa, I'.U6 OH UMeeT CYII!6CTB6HHHe np6HMYI!leCTEB no CpBBHeiD!IO C nponopl.UlO "'7 • 

HaH:&HI:lM _pelKl!MoM. Eon»masi aMnnuTyn;a carHanoB A- I 'i.iA n CRB'Iltoo6paaHI:l! 

xapaRTep nx B03HHKHOBeHKa noaBOHRIOT ynpOCTRT:& aneRTPOHRKY C'Il!TI:lBBHUH 

n nOBI:lCHTD noMexoaa~eHHOCTD RaMepu. KpoMe 3TOI'O, npllM6H6HU6 TOHCToi. 

( J ... ~50 MKM) BHOI(HOI npoBOHOKU CYnt6CTB6HHO ynpOI!laeT ltOHCTpyrunm RaMep 

n TeXHonornro nx · narciToBnemm. STu nocTomicTEa no~eimoro. HaMn- cnHDHO-. 

TO'IHOI'O pelKl!Ma CO'I6TBIOTCR C ero.EI:lCOKOit aarpyaO'IHOit CrlOC06HOCT:biO. J{eit

CTEUT6ITOHO npe_I(6nDHBSI CltOpOCTD C'IeTa, ltOTOpasi MOlKeT 6HT:& nony-qeHa E 

aTOM pelKl!Me ecT:& WI = l/?. llpu IUIUHe BHOD:HOli nPOEOHOltlr' ~ = I M H > ~ 
ao·Mitc·cM no~aeMm~3,3 ro6 c-I, 'ITO cpaEmw.o c aarpyao'IHOli cnoco6-

Hocnro nponopl.UlOHBHDHI:lX RaMep. B npiiHURne, npn 6orromol n;HHHe. aHon;Hol 

npOEOHO!{.I! MOlKeT 6HTD I(OCTUI'flYTB aarpyao~HaH cnOC06HOCTD E CHH:&HOTO'IHOM 
. . . . 

peEUMe nume '!eM B nponopuaoHan:&HoM. 

· . BTopasi rnana n:uccepTal.Ulll no~MI!leHa IIccne,ona1UUO BHHRHHH raaonoro 

HBnOHHeiDm H8 xapaRTepHCTHKU ere peauiM/2 • 3 ; 4 • HCCH6I(OBBHI:l BMMllTYn-

HI:lB ll Bp6MeHHl19 xapaRTepnCTRKU, CTS6HH:&HOCT:& pa60TH ltSMepH B Crc pe1KU

M6, YCHOEM .CYI!leCTBOBamisl B KBMepe RaK ere paSpRI(a ~ TBK n. paSpRJlB rel

rep!1-Miomlepa ., (. IM paapRn;). 0CHOEHI:le HSMepeHKa Bl1UOHH6HI:l npll HBllOHHeiDm 

ltSMepl:l raaonoil\. CM6CDIO HS aproHa, MeTaHa ~ MeTiiJia.im. KpoMe aToro C.Jl!'lHB

HI:l- HSMep6HHH C I'B30EI:lMll .CM6CRMU, B ltOTOpl:lX EMeCTO M6THHBHR UCllOH:OSOEa- · 

. HUC:& BU6TOH, .·aTUHOEI:l! CllilpT, aTRHOl;JI:lll a¢np I! HeltOTOpl:le nx ltOM6RHalum. 

nccnenonaHUe aMIIJUITYllHHX xapaRTepncTHK noRaaano; ~To npn RSMeHe

rum ROHU6HTp~ MeTaHa E I'BSOEOi CMBCH npORCXOllliT CMel!leHUe no HanpR- · 

lK6HUIO aMnHHTYllHOi xapaK,TepnCTHRH, US06palK6HHOit HB pnc.3, HO HBRHOH ltpR

EI:lX .1! COOTHOID6Hne BMnHHTYll B nponopl{ROHBH:&HOM .1! CTpliMepHOM peJKRMaX no'I

TU He MeH.iuoTcsi. B oTm;..Jne oT MeTaHa ynenu~eruie RoHUeHTpal.UlU· MeTnnaM 

npBKTU'I6CltR He Olt831:lEB6T BHHRHHH HS aMUHUTYJlY CUrHaHa B nponOpUHOHBH:&

HOM peJKRMe, HO CYI!l6CTEeHHO YMeH:olli~eT ee nCrc peJKRMe. 

KpoMe aMnnnTyn:~ xapaRTepacTHK uccnenoEaHircD.TaKie ~opMa n UHir

TeHDHOCTh RMnyH:OCOB .1! MepTBBR SOHB. 0KaaaJioc:r, t. 'ITO yBemt'Iem,te ltOHUeHT

pal.UlU .1! MBTaHa,H Me'l'MBM IJ;OBo"H:&HO CHITOHO YMeH:&tnaeT BBHU'IUHY MepTBOlt 

aoHI:l. On;HaRo Ha JlHllTen:oHOCT~ UMJIYITOCOB ·ux n:eicTBRe paaH.I!'IHO. EcHH yne

ID!'IeHHe ltOHUeHTpal.UlH MBTBHa SHB'IRTeHDHO COltpamaeT JlHllTeH:OHOCT:& UMnyrrb

ca, TO MeTIIHBHD npaRT.I!'IecKII He oRaaHEaeT Ha Hee IDIRaRoro EHHRHl!H. 

EommaH :Be~Ha pado'Ie! o6nacTn KBMepl:l no HanpR!KeiD!IO, noHj"lBHHaH 

HBMU BpadoTe/I/, RBHHBC:& OD:HUM .1!3 pemBIOIItl!X !J/SltTOpOE, onpenemmnmx npaR

TH'I6CeyiO UeHHOCTD ere peEUMa. 9TOI'O yn;aHOCD. I{OCTRrHyT:&' 6naronapR uc- . 

no.niaonam raacino! cMecu, conep1KBmett aHa'Il!Te.n:bHoe ·Romt'I~CTBo MeTMaHR. 

B pa6oTe 2 6ano donee nonpo6Ho ~ccnenoEaHO BHHRHne MeTnnaM Ha c~a-
6nrroHocu ere pelKl!Ma. Ha puc.4 noRaaaHo, RaR pacmnpReTcii miaTo C'IeTHol . 

xapaRTBpUCTHKU C I(06BBJI6HneM M6THHBHR. 'tJ:aCTU'IHO STOT a~eKT.MORHO o61;-
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RCHHTh YMeHhmeHHeM BMITHHTYnH 
CIIrHBHB B ere pelKil:Me C poe
TOM KO~eHTPBIU1H M8TIIHaHJI. 

PHc.4.·eqeTaue xapaKTepiiCTHKH 
KBMepH I!pii pa3~H01i 
KO~eHTPBIU1H MSTIIHUHJI. 

CH., 
A~ +CH., - 40% 

!ilXXIO 
IDCHj J2 CHz ,%· 

04 81216 20 

IKJOOO 

- 31)(}()0 
'o 

-::::" 20f)()()'' 

10ll00 

8 1 u ~ u 8 u u 
U,KB 

llpH HCCHeUOBaHHH paOOTH KBMepH C paa~HHM raSOBHM HaiTOHHeHUeM 
6uno o6aapy~eHo, qTo B onaon H TO! ~e KaMepe MO~O ITO~Th RBK ere, 
TaR H Th'J pel!OOJI. ECHH raaOBB.fl CMBCh coneplKHT OTHOCHTeHhHO MBHOe KOHH
qecTBO Opra~eCKHX UOOaBOK, TO'llpH yBe~eHHH HanpH~eHM Ha KaMepe 
BMBCTO IIepexona II3 ITpOIIOPIU10HaHhHOro pel!OOJia B CTpiiMepHllit llpOHCXOnRT 
nepexon B I'M pemM. Ha piic.5 o6osaaqeaa rpa~a. Bwne KOTopoti aa6.mona
eTCSI ere pel!OOJI, a fm:lKe - IM pel!OOJI. llonqepKHeM, qTo MSI ~HKC.iiipOBBHHOit 
rasoBoit cMe'cii aaomonaeTCSI HH6o DnRH pelKI!M, HH6o npyrol. llepexona Me~ 
.fillMH c·rroMOilll>IO II3MBHeHM Hanpa~eHM IIHTaHM IIOJJY'IRT:0 He ynaeTCSI. MeCTO 
ere pelKI!Ma cpenR npyriiX peiKIIMOE pa60TH I!pOBOHoqaoit KBMepH IDmrocTPHPY-· 
eTCSI CXeMoit Ha PHC~6. 

~ 
0 

I~20 
u· 

ere -pexu11 

10 20 30 
CH.~t ' Ofo 

Ar+CH'* 

40 

PHc.5. nzarpaMMa KO~eHTpQIU11 
raCSIIJIIIX :n;o6aBOK, ITOKQSHBa~ 
IDIJiaJI OOHaCTh CYIJIBCTBOBQHER 
ere paapSina. 

g PIIc.6 exeMa, M.1IIDCTPJiiPYDIIaJI MecTo 
:I: . . . :·. 

~ ~ ere peJKIIMa cpen:H Iij)yriiX pe~ 
~~ IKIIMOB paOOTH I!pOBOHO'IHOi 
co . 
~ .:x KaMepu. 
Eo 
0 :I: 

& 

8 

·1 
. l 

1 

AHaHH3 xapaKTepiiCTHK ere paapSina ITOKB3HBBeT, qTo MeTanariL 6Haro
TB'opao' BIDmeT Ha paOOTY KBMBpH. 0UHaKO HapRey C aTill, y MeTMaHJI IIMeiOT
CSI II HBIJpHJIT_HHe CTOpOHH •. TaRo IIpH KCITOHhSOBaHHH MBTMBHJI B npe~OBHX 
KaMepax C HBOnHOPOUHHM IIOHeM,.lijle~OBaSI ~HKIUIJI OKQ3HBaeTcH HBmtHei
HOI, ~o·cosnaeT aeKoTopue aeyno6CTBa. HenpHJITHoft cTopoao! MeTanaHJI c. 
rrpaKT~BCKOI TO~ apeHHJI SIBHJie_TCSI HeOOXOniiMOCTh era TutQTeJii,Hol XIIMH
'IBCKOI O'n!CTKH. KpoMe aT oro, MBTHH~m rrpH aeKoTopux ycHOBHJIX' MO~T paa
pymaTh ITpOBOHOKY B KaMepe. 

e ~em10 HaiTH 3QMeny MBTRna.mo OHHH IICC1Ie:n;OBBHH raSOBHe CMBCH, B 
KOTcipux BMecTo MeTanaHJI zcnomaoBaHHCh a~eToa, aTH.iioBHI a~.iiip 11: aTH1IO
Bul crmpT. Bu6op aux: opra~ecm BellleCTB 6un · o6yc1IOBHeH rHaBilliM o6-
paaoM IIX UOCTYIJHOCThiD. nooaBKH BHOCIIHHCh B aprOH -·MeTaHOBYJD CMeCh 
( Cfl,! Ar+CH.,-40%) HHOO rro oTnemHOCTH, HHOO B coqeTaHHJix' cirnpT + Me
TMam, crmpT + aq:JiiP. B Ta6~e I rrpneJiemi aeKoTopue aKcnepiiMeHTa1Ih
aue IUiiHHHB MSI IICCHBD;OBtaHHHX raaOBWc CMecel. 

Ta6~a I. 

TaCSIIIIaJI n;o6aBKa 06Hacu pa6oqHJC AU,_B ? . MKC•CM 
'· 

HBnpHIKBHUi, !ill T, HC 

MBTIIHB1Ih CI7%) :. 3 4- 4 I 700. 30. I70 
AneTOH . ( 12 5%) 37 .:....·4 I 400 . 65 
ernmTC4%) 3 5-3 8 . 300 9!') un 
MeTMam ( ;3%)+ 3,3 -,.3,'7 .. 400 . 75 
emmT (4~ ) . 

MeTII1IBHh ( 4%)+ 3,3 -.3,9 600 60 
emm'r <4%) 
MeTII1Iam (6%)+ . 3;3.:..; 4,2. . 900' 40 I40 ·· 

eruro'r(4%) 
., 

~HJi UO%>+ 3,5 - 4,I 600 75 .170 
emmT (4%) · 

. 
~liiP ( 20%)+ 3,6 - 4,5 I'; 900 40 . 2IO. 

emroT (4~) · . .. . . 

3KCIIepiiMBHTBHhHHB na~e IIOKa3HBQM, · qTQ ycTOAiBW ere pa3pSI)]; 
MOIIteT Ol:lTb IIOJJYlleH B paa~HHX raSOBHX CMBCSIX. HeoOXO.n:HMO ,TOmKO, 'IT~ 
6u Kolll\e_aTparum · raCSimo: n;o6RBOK 6H1IQ. Bwne aeKoTopol. c ~emm coKpaiJie
HHJI pacxon;a MeTManH n;nH npaKT~BCKOrO npRMeHeHHJI MOEeT 6HTh peROMBH
)];OBQHQ &proH .:. MeTaHoBaJI cMech ( CH.,/Ar•CII.,-40%) · c _n;o6aBRaMH a'rMoBo-
ro CimpTR ( 4%) H MeTMQHJI ( 6%) • ~ . . . 

B Tpeuel rHaBe paCCMO~peHH paapaOOTQH!me HaMH. ROHCTpyKTHBHHe H 
orexao11o~ec.Klie npzmtmxli zaroToilHeHHJI KaMep, noaBOHJIBli!Re _cos.iiRllau 
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6om.nme KaM~pu c ManuM .KomrqecTBOM Be!lleCTBa Ha rry'l'II. 'IacTJru;! 6es ncnom.- I 
soBaHHFI cnolKHoro TexHono!'Wlec.Koro o6opynoBaHHFI n noporocTOJill!HX MaTepn- , 

anoB. OnncaHU pesyJil,TaTunpoEep.Kll aTmc npmriumoE ~ npnMepe I{Eyx.Koop- ( 

·nnHaTHO~ npe~oBo~ .~taMepu pasMepoM I,6 x 0,8 M2;/5 , paccMoTpeH Bonpoc J1 
0 TO'IHOCTll npOCTpaHCTEeHHOrO paCITOJIOl!teHHFI ll H3T.fllKeHID1 npOBOJIO'IHUX aJie- '·' 

.KTpOI{OB B K~jPax/6/, llCCJiei{0¥3HO EJIMHHlle pai{llBUllOHHO~ sarpySKII H3 pa- \) 

6oTy KaMepH 
7 • · . ( 

.Borrpoc 0 Heo6XOI{llMOft TO~HOCTII npOCTpBHCTBeHHOrO pa~~OJIOlKeHll.fl n· 
HBT.fllKeHIIll rrpOBOJIO'IHUX aJie.KTpOI{OB llM~eT IIC.KJIDqllTeJibHO BBlKHOe 3Ha'IeHne. 

0T aToro cymeCTBeHH0.33BIICllT .KOHCTpy~ .KaMepH II I{OnyC.KII H3 TO'IHOCTb 

ee IISrOTOBJieHll.fl. oTOT BOnpOC yl!te paccMaTpimaJIC.fi paHee P.f!I{OM BBTOpOB, ·1 
HO .He E ITOJIHOM o6~eMe. lWe.fi E Ell!{y I{BJibHe~e npll1IOlKeHll.fl,6yneM paCCMBT- . 

imBaTD KBMepy, E. KOTOpofi aHOI{HUe rrpOBOJIOKII I{llaMeTpOM d.paCITOJIOlKeHH C 

. iuarOM Sc.; .KBTOI{Hlie ITJIOCKOCTII HBMOTaHU· npOBOJIORO~ I{llBMeTpOM J.IC. C maroM 

S~e II ynaneHH OT aHon;a ~a paccTO.fiime L . BH6paria cne~aH .CIICTeMa 

KOOpn;nHaT: HB'IBJIO.HBXOn;IITC.fi nocepen;nHe· OI{HOfi II3 BHOI{HliX npOBOJIOR; OCb 

)( Jiel!WT B ITJIOCROCTll BHOI{HHX rrpOEOJIORl OCb 'f .HanpaBJieHa nepneHI{ll.Ky1I.flp

HO aTOI ITJIOCROCTlll. OCb it COBnanaeT C BHOD;HO~ ITpOBOJIOROtl:. 

BOSMOlKHUe HeTO'IHOCTll B paciTOJIO!teHIIll aJieRTpOI{OB npHBOWIT K HepaB

HOMepHOMy pacrrpen;e~eiDu; JlliHeftHo:lt nnoTHOCTH sapHna(~) .HaaHonHHX rrpo-

,· Eonoiax. · \IIopMY.n'a, CB.flsUEaiO!IlaH OTHOCIITem.Hoe n~MeHeHIIe ·~ rrpii IISMeHeHnn 

sasopa ( L ) , mara ( S4 ) II pan;nyca · aHonrioA npoBoJioK.u (~) nMeeT Bn.n , 

.!!!1:. ~ 2 c :' R. +' lf c. f -fr"k: . ..h.&_ 
if' o R, o ~-.r· sh .1fs. k. . sA. 

j(; · 2L · 
. . . ,_ Jfs. /c, , 

2Co (1'.,. 2 [;
1 
it .1fs k )1! , (I) 

.. . . .1:f!L . ' 
. C. : . 1 /[lfi.,_ ( 11~:, sh f!=,(2ic ·#/)] . 

rne 0 = . / , . ·-- - . c..n h A f) ,.... eMKocTD .KaMepH Ha en;n-
Hney I{JlliHH BHOI{HO ITpOBOJIO.Kll. S $4. (2/e. + 

ECJili BC.fl BHOD;HB.fl ITJIOCROCTb CMemeHa OT UeHTpa·sasopa Ha pacCTOJIHlle 

, TO ·~·~. 
'Wj'. . . ' ~-. 

ltll = c. !JiJz. L. J. . 
Cty}A'J . 0 rz? k·-- ch 2{r (R. +lcs.) 

ECJili. Rte CMemeHa TOJibRO OI{HB , BHOI{HM npOBOJIORB, TO. 

~) - ,' :Ji'Z.,: .. ' lL z.-. ~J,4f!..Jc J UNJz.u 
\fl:/np ":".l(t,ctlt ~t l Z. +Jc,J sh21f"k/\ Lj ·. 
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(2) 

(3} 

/.... 

l 
v 
\ . 

(-
A 4-) · j;Z. .,. .. · ch .f!:k (xnoo}.a 

T/x··· = !.( tn ctl, lL!!:. !:r slt 2~1c TJ J np · · · I(L /c. Z.L 
rne Xnpii 'jnp - Be1IIX'IIIHH CMemernUI BHO.I{HOH rrpOBOJIOKU •. 

(4) 

JfSMeHeHIIe ITJIOTHOCTll 3BP.f!I{B Ha COCen;Heii 8HOD;HOH npOBOJIO.Ke 

naeTC.fi ~OPMYJIO:It 

llpll aTOM 

f '1' -.-~ -- J/ 

'r XnD - 2.ln ctl, ~ll . sh :nstll 
I J(L ZL 

·'X rtp · 
L 

(5) 

Bee aTII~OPMYJIH ITOJIY'IBHH c IIcnom.soEaHIIeM MeTon;a'uso6palKeHnit·u 

Teo~liii ROMnneRcHoro noTeHQIIaJia. B Ta6nnue 2 npirnen;eHH nonycRn, pacc'!ll

TaHHHe no ~OPMYJIBM (I+5) n;1I.fl.I{Eyx .KaMep c pasnh!M marpM HBMOTKH auon;HHX 

npOBOJIOR ( s~ = 2 MM n SA. = IO MM). Pac'IeTU npoEen;eHU' B npen;IIOJIOlKemm, 

'ITO D;OITyCTllMa.fl HeOn;HOpOI{HOCTD ITJIOTHOCTU sapgn;a COCTBBJI.fleT I%, .'ITO COOT

BeTCTByeT CMemeHIIIO B rrpenenax I% IIO Harrp.fiiKeHliiO Be ex xapa.KTepnCTllK Ka

Mepu. Jfs nPimBD;CHHHX B .Ta6JIJru;e 2 rUUHJ Bllll;HO, 'ITO Tpe6oBaiUm K TO'IHOCTU 

pacnonoxteHll.fl antmTponoB 6onee cna6ue -n;JI.fl ltaMep- c 6oJibllU!M uiaroM. 

Ta6JII1Ua-2. 

s4t = Io MM, ,Sc= 2 MM 
., 

SA.= 2Mrr.,. SIC = 2MM 

' : ~· = 9 MM, R.' = I0 MRM L = 9 MM, . R. = IO Mro. 

e .. =!.:,; roo CM, U.= 4 Iti3 e._ =t"'= roo eM, u = 4 Kll 
·_ 

flR,/R.. 8% 
.. 

I7,5% 
AS4 0,4 MM .. 0,03 MM 

4 (2.L) +0,25 MM +O,I MM 

4~ 
·' +I,5 MM +I,O MM 

Xnp +I,l MM +O,I5 MM 

·, 'lnP +I,5 MM . ' +0,4 MM. ·. .. .. 
Ta. I4 r · 55 r 

T" 26 r .. I45 r 

.,. 
.PaC'IeT. HS~.fi!teHll.fl npOBOJIOlt 61i1I BlmOJIHeH HllMII C YtieTOM B03MOlKHHX 

HeTo'IHOCTe:lt npii nsroTOBJieHIIll .~taMep, 'Iero He 6H1Io cnenaHo B pa6oTaxnpy

rnx BBTopoB. O.Kasanocb~ 'ITo Y'IeT norpemHocTeii 6onee '!eM B I{Ba pasa no

BwnaeT .Tpe60BQHmi K · HBTJllK6HliiO aHCin;HUX rrpOBOJIOK. il.iOPMYJia I{1I.fl paC'IBTQ 
-- ' ' • - > • • ' 

HST.fl l!teHll.fl aHOI{HUX npOBOJIOR HMeeT BIIn; 
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-2. L.. % l. J en c; , , 2. ,_ i ff• 1-) 
Ta. = 2155 ·10 "!:'£ u CD (zr of- ];I sJ.Z :!!§sJ: I (6) 

ZL 
a D;Jlll KB T 0 D;HIDC -

r = 0 35· /()-3 .;;t~'-siC u~ c(J2. f J . 1 (?) 
1e . ' ¥"' L 54 t=-- ch ~!._ Je. 

B 1\0TOpWC !11 .II tiC ~ D;JI.HHH BHOD;HOit .II 1\BTOD;HOit rrpO.B01IOK 1 !/£- n;OnyCTIDJlOe 
CMemeH.He 1\BTOD;HIDC npOB01IOI\; 1;. .II 7,; IfsMepliiDTCJI· .B r; u - .B ItB; tA I 

!IC 1 S,. 1 S,.. 1 L .II /l~e- B CM• . 
. llOJIY'i8HHH8 cf)OPMYJIH np.HI'OD;HH I(JL':I BH'I.HC1I8HWI HBTSilKElHHll rrpOB01IOI\ B 

KaMepax c npo.HSBOKDHHM S4 .Pacc'l.HTBHHHe HBTSilKElHHll rrpoB01IOK rrp.H.Ben;eHH 
B Ta6HHQe 2. llp8.B.Il1IbHOCTb p8C'l8T8 H8TSIE8H.HSI npOB01IOI\ 6H1!8 IIOD;TBepEn;eHB 
8KCUepKMeHTBKDHO. 

06~HO II1IOCKOCT.H npOB01IO'lHHX 81I8KTpOD;OB 38Kpell1ISim H8 OTD;eKDHWC 
lK8CTK.HX paMKaX, .'IT06H o6eCII8'iRTb pas6opHOCTl> K8MepH;' (MH paCCMBTp.H.BaeM 
KBMepH, B KOTOpHX Bce·a1IeKTpOn;H npOB0}!0'lHH8 1 TBK,KBK B'ST.HX KBMepaxKo-
1lll'i8CTBO BemecTEB .Ha nyT.H q8CT.HU.B I0 pas M8HDU1El 1 'i8M B IIOJIY'I.IlBUl.HX B. 
nocnen:Hee'BpeMSI.pacnpocTpaHeH.He KaMepax Ha ocHoBe·coTOBHX naHeneit·.H]J.Il 
npcXtim.HPoBaHHoro · nnacT.HKa.) HsroToB.iieHHHe c Heo6xon;.HMoit TO'IHOCTI>Io paMK.H 
C B1l8KTpOn;BM.Il C06.HP8BJT B IIBKeT • C yBe]J.Il'ieH.HeM pasMepOB 1\BMepH lKElCTKOCTl> • 
OTD;8KDHIDC paMOK OK8SHB88TCJI HeD;OCTBTO~HOi I(JL':I o6eCII8tJ:eHIDI· Tpe6yeMOrO Ha
TSilKeH.HSI aneKTpOD;OB .II np.HXOD;RTCJI np.HMeHSITb ~OII01IH.HT8]JbHl18 BHeUIH.He p8MH, 
KOTOpHe He06XOn;.HMO .HSrOT8B]J.Il.B8Tl> . C D;OBOKDHO BHCOKOi TO'lHOCTbD. JVm KBMep 
C HHHeitHHM.H pasMepaM.H B H8CK01lbKO MeTpOB .HSrOTOBneH.He TBK.HX paM npen;C~ 
T8BJIII8T cep:&eSHYKl TeXHOJIOr.H'leCKYIO npo6neMY :.II Tpe6yeT cne~81lbHOro· o6o
pyn;OB8HHll. KpoMe Toro 1 paMH KMem sHa'l.HTe1lbHwt Bee; no yc1IolKHSieT ripo
necc .HSrOTOBJI8HHll .II peMOHTB KBMep. ,!Vm Toro, 'lT06H.060itT.H 8TH Tpyn;HOC
TH, HBM.H 6H1Ia npeD;JIOHteHa HOBM KOHCTPYKnM RaMep K paspa6oTaHB TeXHo
J!onm .HX .HSrOTOBJI8HHll 1 KOTOpble 6wm peS]J.IISOB8HH B JiaYJCKOOPn:HHBTHOI 
Iijleicf)oBol KaMepe pasMepoM I 1 6 x 0 1 8 M2• Jijlelq:oBaa KaMepa (JUt) npen:c
TaBJilleT co6ol naKeT KS ceMK paMoK (pKc. ?) , .HB KOTopol saKpenireHH n;Be 

. aHOztHHe ·(A), TPH KaToitHHe · nnocKOCT.H {K) · .H JiaBcaHOEHe . oKHB (2). i lll\ .HMEi
e'l' cJieiiliXIIliB reoMeTp.ll'iecK.He napaMeTpH: Sa= IO MM~·tfit=, 50 iwtM, SIC.= 
2 MM, ([IC. = !00 MKM 1 /_ · = 9 MM. KaK 8HOD;Hl16 1 TBK H KBTO.ItHHe II1IOCKOCTK 
HBMOTaHH rrDOBOJIOKOI KS 6epHJI]J.IleBol 6poHSH C HBTSIKeH.HeM lOOT. PaMKK (I) 
KSrOTOBJI8HH HS. 8JIDIHH.Il8BOro JIKCTOBOrO npOKBTS 'l'OJIIIl.HHOI' 5· MM: llpOCTOTS . 
06pa60TKH K BOSMOIHOC'l'l> CBBPI\H aBJIIImfCR OOKDWHM D;OCTOHHCTBOM BJIDMKHHe
Boro CII1I8Ba DpH MBJIKOCepBIHOM DpOHSBOD;CTBe KaMep 1 ''l'.R. IIOSBOJiliDT rio
l!OKDHO fiPOCTO. HSrOTS.BJIKBQT:S. p8MKK JIJ:6ol ROI$n'ypanHK. Ha . pam· HBRJieeHH 

. . . . 
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IIOJIOCH (3) CTei\1IOTeKCTOJI.HTB 
TOJ!uuiHOit 2 MM C II8'l8THHM.Il 
aneK'l'pon;aMH. CKJiefuta npo.Hs
EOn;.H1lacb B BBKYYMHOM Mell!Ke. 
3asop MelKny II1IOCKOCTSIM.H Ka
MepH san;aeTCSI KUJI.H6pOBBHHH
MH 6pycKaMn ( 4) .Hs nneitcu
rnaca, HSrOTOB1l8HHNNM C·TO'i
IIOCTDIO ± 0,05 MM. EpyCKH (4) 
SIEJIIIIOTCJI 8I(UHCTEOHHOR TO'IHOft . 
ItOTB1Il>IO B ItBHHOR ROHCTpyKUUH. 
~1IR repMeTusanHH o6~eMa Ka
Mepu np.HMeRaeTCSI BllRYYMHHI 
peS.HHOBul UlHYP (5). llaKeT 
paCTSIHYT. TSirBMll ( 6) .II ( 7) 
BHYTPH BHernHett ~epMR (8). 
Tarn (6) BI:m01IH8HH B B.Hn;e 
npylltliH, 'IT06bl OCJI86UT:b BJI.H
SIHUO E03MOlKHHX zteq)opMarmfi 
~epMH .II ynpOCTHTl> npouen:ypy 
paCTSIEeHWI. l{oHTpOKD sa pac
TSilK8HU8M IIUKeTa npOHSBOI{HTCSI 
ITO 'IBCTO~e C06CTBeHHHX KO
Jie6aHHit;KOHTpOJil>HblX np0B01IOK 
(9), saRpenJieHHHX cHapylKH 
naKeTa. OcTaBmaSICSI nocne pac
TSI~eH.HSI H8II1IOCKOCTHOCT:b na
K6Ta ycTpaHSieTCSI C ITOMOI!IDD 
HaBeCHblX ynpyr.HX 81IeMeHTOB 

0 1n 

Puc.?. l{oacTPYKn.HSJ RaMepH. 

(IO) C OTBmMHHM.H B.HHTBM.H (II). Ynpyrnl 8JI6M8HT npen;cTBBJilieT co6oit ll
o6pasHHit aJIJIIOMirH.HeBul npocf)HKD 1 KOHnbl KOToporo saKpenneHH no yrJiaM naKe
Ta. BBHH'i.H.BaSI .HJI.H BHB.HHtllillaSI l!.HHTH (II) 1 xl3ru6aiOT naKeT .II n;oO.H.BBDTCJI 
He06XOitiDJlOI II1IOCKOCTHOCT.Il KBMepbl. KaMepa C'IHTB8TCJI EI:mpllMJieHHOit, 6C1IH 
OTCYTCTByeT a1IeKTpH'leCK.Hit KOHTaKT Me!KztY CIIen.Ha1IDHHM.H KOHTp01Il>HblM.Il npo~ 
BOJIOKBM.H (12) .II aHOI(Hl1M.H npo.B01IOKBM.H. 

HaMOTKB npOB01IO'lHHX 81IeKTpOD;OB KaMepH npO.HS.BOn;H1IQC:b Ha cne~a1I:b
HOM MOHTaEHOM cTone npocToit KOHCTPYKnnR· Paspa6oTaHHHI cnoco6 HaMOTRH 
o6ecne'l.ll.BaeT HeOOXOitiDJlYD TO'IHOCT:b pBCII01IOEeH.HSI npOB01IOK (± 01 05 MM) - . 
ItJili BHOitHHx II1IOCKOCTe! H HaTSilKeH.He npOB01IOK C 'l'O'IHOCTl>D ± 5% npu npo
HSEOI(H'l'e1Il>HOCT.H 250 npOB01IOK B 'laC. 

( < • • 

Ewm npoBen;eHH CTeH.ItOBHe UCIIHTaHHll lll\.B'IIpOrrOpnKOHaJil>BOMpeEIDJle 
nK KMeeT .ItHanasoH pa6o'l.HX HaDpSI~eH.HI 3 1 45 t 3,8 KB1 a~eKTRBHOCT:& 
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?t 99,9% It YJlOEOHl> UJY1.mE Ha ·nJiaTO ,...5 C-~M-l • ~'lOTlillO xapaKTepliCTllliH OT

n;em,HWC npOEOJIOK CMCU1CHH n;pyr OTHOCirTOJil>HO n;pyra He 6oJiee 'leM · Ha ±J:O B. 
llocJieD;HH.fi IUiqipa CBltneTe.Jil>CTEYeT 0 TOM, 'ITO. paspa60TGHHHe KOHCTPYKIUI.fl H 

TOXHOJIOru.fl o6ecne'IHBBIDT BHCOKYID TO'IHOCT:O R:JrOTOEJIOHH.fl ~aMepH. . , , .. 

llpH nponen;emm: CT6HD;O~wC RCIIllTBHffii 6HJIO E!ffiOJIHeHO ll:CCJIOD;OEBHHe 

EJIR.fiHH.fl pan;HBUHOHHOft sarpy:JKH Ha pa60TY KBMOpH. aKCnepHMOHT TIOKB:JBJI, 

'ITO Ii3MOHOlllie B noBen;eHHll: C'lCTiillX xapiiKTOpHCTll:K E 33Bll:CHMOCTH OT sar

py3KH o6yCJI,OEJIElHO npOCTpBHCTBOHHHM 33P.fiiJ;OM TIOJIOlKHTOJil>HWC ll:OHOE, KOTOpHe 

o6pas~C.fl B K3Mepe B npouecce ee p~60TH. EHJIIi _ITOJIY'ICHH npoCTHe qiop~w

JIH IlJI.fi OUOHKH acMeKTa pan;HBUHOHHOft.sarpy:JKH~ 

B 'l6TEepTOft rJiaBe n;HCCOpTBURH OITHCBHB CHCTOMa n;pemqiOEHX KBMep/8 , 9/ . , 
pa6oTaKmHX B CIC pe&HMe, COCTBBJI.fiiDII13.fi OCHOBY SKCnepHMOHTBJID_HOft YCTBHOB

Kli JlJI.fi ll:CCJIO!lOBBHH.fl peJI.fiTHBHCTCKirX IT03HTpOllliOB Ha npOTOHHOM C.HHJq>OTpO

HO H~B3. OITHcaHa KOHCTPYKUH.fl n aJieKTPOHHB.fi anrrapaTypa AK, a TBK&e Ex. 
xapaitTepncTll:KH, .usMepeaHHe B ycJIOBH.fiX aKcrrepRMeHTa. 

CxeMa aKcnepHMeHTaJILHoft ycTaHOBKir npen;cTaBJieua aa pnc. 8. llosRTpo

+-· .r~----- .. 

~ 

ffim Aze, KoTopue o6pasy

IDTC.fl rrpu pacrran;e JT0-Me~ 
30HOB,reHepupOBBHHHX Ha 
BHYTPOHHeft MHilleHH ycKoim

TeJI.fi, ItBHra.flc:o_ no BaKYYM

HOMY KBHBJIY ITOITB!lBIDT E 

aaamtsupyrouurli _MarHHT (M) • 

B rroJie MarHHTa A2epasna~ 
mmaroT_C.fi aa mipy e+ u e-, 
KOTOpHe OT_KJIOHHIDTcR noJieM 

H nonan;aiDT E.Jl6TOKTOpH 

Puc.8. CxeMa aKcrrepl'!MeHTaJI:oHoft ycTaaoEim. yciTaHOBKH.· .u:BeHanuaT:b nno-
Jll{- n;peftqionue KaMepu, S - CIUIHTHJI- CKOCTeft AK co6panu B Tpn 

JI.fllUIOHHHe CtiOT'lll:KH, C- rasOBhte rraKeTa (~ 1+3), no 'lOThl-

'lepeHKOBC~e ·ctieT'lll:Klt, M - anaJIH- pe nJiocKocTn B KaatnoM, ItBe 

· 3HPYIDII1Ril MarH:RT. u::i KOTOPHX USMOP.fiiDT X -
. . KOOpn;HHBTY n ,IlBO Y ;,_ KO-

opn;uHaTy TpeKoB e+ n e-. llpn paspa6oTKe ~aHHoil cncTeMu llK 6hlnli yqreHht 

Tpe6onaHH.fl, HanaraeMue ycJIOBH.fiMH aKcnepHMeHTa, .KoTopHe cocTo.fiT n·cJie:.. 

. IJYIO!Il6l~: ·,a) KaMepht noJiaUrn nrvieu Mll:mtMamnoe · KOmeCTBO BemecTBa. Ha rryTn 

tiBCT.UU, 'IT06ht CBOCTH K Mil:~ Elman MHOrClltpaTHoro '·pacce.fiiiii.fi B onm6Ky 

npn onpeneJiemm HMrryJIDCOE e+ n e- i 6) ueHTpaJii,aa.fi 'o61IBCTD 'KBMep nou

Ha 6HT:O HOlJYBCTBRT61I:OHOI, 'IT06U RHTOHCHBmrlt rrytiOI( sapaateaiilli' 'lBCTHuo 

llpOXOitllll1l!X no ocn YCTQHOBKH_He perlicTpupoBaJIM KBM~poi·H aeoKa:JhtBa1I 

• Bmi.fiHH.fl Ha ee pa6oTy; B) B KBMepax n;ocTaTO'lHO pernCTPHP,OBBTi. 'TOJIDKO no 
• < • '" 1 :·_ •• , ' 
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O!lHOI tiaCTUUC c.riena H cnpaEa OT OCR It8H81I3i r) K3MCpH !l01IIKHh1 IT03EOJil1TD 

llpOll:JBOiutTD 6HCTpui1 OT60p C06RT.Hii ITO reoMeTplitiCCl(lD!. IqmTCpl!HM C TO'l

HOCTDID -I. CM. 

B K3tiCCTBe .npOTOTl!IIa HUCTO.flmHX K3Mep 6mia E:JSITa IlByxKOOPiliHiaTHaSI 

n;pef.iltOBa.fi KaMepa pain.1ep0M 1,6 X 0,8 M2 , _KOHCTPYKUII.fl II TCXII01IOrii.fi usro

TOBJIOHH.fl KOTOpoi!: noSBOJI.fiJIH YllOBJICTBOpllTD nepe'lll:CJIOHHHM EIDIIO Tpe60BBHli

.fiM •. EH1I yqTeH OITHT ,nOJIY'lOHlillit npll H:JrOTOBJI9Hli.fi H CTCH!lOBhtX UCITirrallil.fiX 

nporornna. Bcero 6HJio nsroToBneao 20 mxbcKocren Jll{ c o6l!1IrM 'IllcnoM rca-. . 
HaJIOB C'beMa HH<POpMBUint 4160. B HBCTOSIU1CC BpCMSI B 8KCnepiiMOHTBn::OHOi1 yc-

TaHOBKC HCTIOJID:JYIDTC.fl 12 ll1IOCI\OCTOfi }ll{, CO!l0pli'.BI$1X 2496 1\aHaJIOE. 

KoHcTpymnm on;aoro naKeTa us 'leTup ex nJiocimcrefi }li{ ( riee X- u . 
JlBC Y- ITJIOCKOCTII), U306pa!KeHHa.fi Ha puc. 9, 8HB1IOriitiHa 1\0HCTPYKUHH npo

TOTHITB ( pnc. 7). llK iiMeror cneey"iooure reoMcTpnqecKuo napmwrpu: pasMep 

tiYBC'i!BHTeJILHoit o6nacTn ..,3 x 0,8 M2 , S.,..= IDMM, tl._= 50 MKM, Sc = 2MM, 

clc= roo Y.KM, L = 8 MM. a1ICKTPO!lh1 HBMOTBHH npOBOJIOI-:oil us 6epnJI1IHCEOi1 

6pOH3bl C HaT.fi!tCHl!CM !00 T. 

Puc.9. KoacrpyKUl!H 

naKeTa KaMcp. = .. . . 
• -------r-

. 5 

.~ 

: \ \m 
. . . . 

u 'II" L .l 

. . .. . . II> 

l-.. 
~ /· 
. . .. . . . . IP 

\1. .!!_/ '11' l 

llpn H:JrOTOB1ICIWll llK, no" cpaEHOHlllO C llpOTOTIDIOM 6Hmi C!lCJIBHH ll:JMe-
. . . 

HOHH.fl E TCXHOJIOriDI, 3HB'lliTCJI:OHO ynpoCTllEliUIC HCI\OTOphte TpynoeMKllO one-

paUlnt. r 

UearpaJIDHB.fi o6Jiacr:r:. It1lMepht cneJiafia HelJYBCTBHTen:r:.Hol. JVm aToro 

npOBOJIOKH BCCX KaTO!lHWC llJIOCKOCTOii HBMOTBHht napaJI1I01I:OHO ItopOTKOii CTO

poHe naKeTa, a ITOtiBTHhtO 9JICKTpO!lH Ha paMlt8X 8THX · IT1IOCKOCTeft C!lOJIBHht 

He cnnomHHMn, a B ·nnne OTiteJI:&HhtX JiaMeJieii lllllPIIHoil 10 MM c· BhlBOitaMM 

Hapymy.3TO ITO:JBOJISieT onepaTHBHO, He pas6upaSI naKeT, ll:JMOHSIT:O p83Mep 

HelJYECTBHTe1I:&Hoi1 o6JiaCTH, nonaBB.fi aa cooTBeTCTEYIDmYro tiacT:o KaTO!lHhtX 

npononoK noHR&eHHoe, no cpanHeHRID c pa6o'lll:M, aanp.fi&eHRe. 

AHO!lHhlC 1{- ITJIOCKOCTll llMCIDT OC06eHHOCTH. ilo nepBHX, nocepenuHe 

Y ":" TIJIOCKOCTH H3T.flayT8 TOHKa.fi p83IlOJIHTOJIDHa.fl n01IOCK3 (9 HB puc. 9) C 

JiaMeJI.fiMll, Ha KOTOpHe pacna.fiHht 3HO~Hhte llpOBOJIOKH TallliM . o6pa30M, 'ITO KBIK-:

_D;BR Y- TIJIOCKOCT:b OK33HBaeTC.fi pas6n:Toii HB .. IlBC OT!l6JIDHhte ll01IYIT1IOCI\OCTll. 
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no ycnoEWIM arwnepriMeHTa B rmano:ti ITOJIYIIJIOCRO~Tu Tpe6yeTCSI perHCTpupo

BaT:o TOJil>RO OitHY "l8CTI!UY B C06JITI!l!, "'TO IT03EOIDIJIO ITpl!MCHI!T:O ITpOCTYIO 

OI{HO"l8CTI!"'flYIO perUCTPUIJY.l001YIO SJICRTpOffilliY. Bo BTOpHX, ITpOEOJIORI! I{Eyx 
l{- llJIOCROCTefr E naReTe CI{EUHYTU npyr OTHOCl!TeJI:&HO npyra Ha I/2S4 , 

"'T06H YMCH:&!IIUT:O BJIIifiHI!e JICBO - npaBOH HCOI{H03Ha"'HOCTI! 1 B03IDmaiOO(e:fi B 

npeiiq;OEllX R8Mepax, H8 TO"'HOCT:O EOGGT8HOEJICHWI TIJCROE. 

· Kai< BIIItHO 1!3 pucyHRa 8 Cl!eTeMa RaMep o6pa3yeT ItEB TenecRona, Ita lit-

niDi II3 rtaTOPHX cocTOHT 113 6 X Z! 6 Y - ITOJIYIIJIOCROCTeii. It RalKrtoil: H3 

moe nortRJIIOtJeHa amrapa'l'ypa C"'UTHEaHWI rmcpopMar.um, perucTpiii)yromaH oney 

"tJ:acTmzy E co6HTI!l!. HoMepa cpa6oTaBumx rrPoBonoR. RonrrpymCSI cpa3y rrocne 

yCl'!JIUTeJieH - cpopMUIJOEaTeJie:lt, a EpeMH npef!q)a 38ITUCHEaeTCSI O.ItHO I{JIH R8lK

rtOfi ITOJIYITJIOCKOCTU. MH:cpopMai.tWI C Rat~ep ITOCTynaeT E CITClUI8JIU3UIJOE8HHOe 

ap:m'fMCTl'ltJCCKOC ycTpOHCTEO, ITpOU3EOitHUICC 6HCTpu:fi OT6op C06HTHH ITO reo

MCTpll'IeCRln~ I<pUTepWIM. ,IlJIH npo:riepi<U SJICI<TpOHHOH annapaTypH ,Ill{ UCITOJI:0-

3yeTCH CUCTeMa ROHTpOJIH, ROTOpaSI 8ETOM8Tl'!"'CCRI! H8XOI{UT HeucrrpaBHHe Ita

H8JIH, onpeneJIHeT pa36poc 3aneplKeR I! EeJIU'tJ:Hey noporoB perucTpupYJOOll!X 

R8H8JIOE. I!" 

· · llpl!MeHeHI!e B . H8CTOHU!UX R8Mepax Cre peiKI!Ma U03EOJIUJIO CYllleCTBeHHO 

yrrpOCTUT:O ROHCTPYRII"IFJ YCUJIUTCJie:lii - cpopMupOBaTeJie:fi ( Inopor= roo MKA, 

REX = 300 OM) u pellillT:& npo6JieMy .EHewmoc HaBortoR Ha RaHaJill perHcTparuni: 

,Ill{ pa6oTam ITpli ITOCTOHHHOM ITpOnyBe ra30BOR CMeC:&IO ll3 aproHa, Me

TaHa, MCTHJI8JIH U 3TUJIOEOrO cmrpTa E COOTHOlUeHUH 60:20:!6:4. llpUMep 

C"'CTHHX X8p3KTCpHCTliK (atl:rpeRTifE-

IIOCTb £: U ~m.t1,J, li3MCpeHIIHX 

E YCJ!OEIUIX 3KCITCpiD!.CHT8 1 ITpU.EC

rtEiH H8 puc. IO. liiiTCHCI!EHOCT:O 06-
~emm: COCT8EJUIJ!8 ITpii 3TOM'"'2 • 
I06c-IM-2 • (B npuBerteHeyro a~eR
TliEHOCTL He BBCI{eHa ITOITp8BR8 H8 

C.n:ytiail:Hue cpa68TI1E8IDUI MOHIITOp

Horo c"tJ:eT"lriRa.) 

Puc.IO. &iEIICIIMocu E. 11 wyMOE 

n 111 oT mmpHlKerum: mrTa

mm: . IWI.10pll. 

100 

80 

60 
~ 
w 40 

20 

l 
2J3 lO 

200 

150 

100~~ 
u ,· 
c: 

50 

n. 
l2 3.4 3.6 3.8 4D 

U.KB 

0rrpei{eJ!CIDIC npeil~OEOil CfyHKIU!li II reOMCTpU'ICCRIDC ROHCTUHT CUCTeMI1 

.JUt npon3EOitUJ!oc:o c ucnoJ!:&3oEaHueM liitWOpMamm o TpeKax "!acT~, 3anucaH

Hoii B SRCIIepmvlCHTe. BHJia nOJIY"'CHa TO"'HOCT:& R8Mep (3"'~0,2 MM. 
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OCHOBHUE PE3YJI1TATI:l 

I. 06HapyateH HOEW CIDILHOTO"'H!lfi pelKUM pa60TH ITpOEOJ!O'IHOit ItaMepll. 
2. HccnenoBaHH ocHOBHHe xapaRTepucTHKH aToro peiKI!Ma. · 

3. IIoRa3aHa rrpaRTI!"lecRaSI ueHHOCTL CKJILHOTO"l:Horo pe~KIIMa, B "'BCTHoc

TU, B03MOKHOCT:O era ITpUMCHeHWI B l!HTCHCimHllX nOTOR8X "!aCT~. 

4. Hccneno~aHO EJIUHHI!C COCTaBa ra30BOii CMCCR Ha xapaRTepl!CTURI! 

pelKI!Ma. . . . , 

5. Pa3pa6oTaHH ROHCTPYKUUH II TexaoJiorWI lisroTOBJieHWI KaMep 6on:o- . 

lllOrO pa3Mepa C M8Jil:lM ROJil'ltJeCTEOM BeUjeCTB8 H8 nyTl! "'BCT~, He Tpe6yiOO(Ue 

TO"l:Horo u3rOTOB~eHWI neTaJ!eil:, cnolKm)ro cneunaJI:&Horo o6opyn'oEaHWI u rr.e
~UUHTHHX MaTepuaJIOB. 

6. lloJIY"leHH u 8Rcnepl!MeHTBJILHo. rrpoBepeHH cpopMYJIH .U:JIH pac'!eTa .no

nycTHMUX HeTO"'HOCTeft_JI He06XOrtr!MOrO HBTH!eHUH rrpOBOJ!O"'HHX 8JieRTpO~OB 
B RaMepe. 

?. C03!{8Ha CIICTeMa 1!8 20 llJIOCROCTe:lt npeitcpOBI1X R8Mep pa3MepOM 3 X 

0,8 M2 , pa6oTaiDU~HX B caMoraCHmeMCH cTpl!MepHoM pelKI!Me. 

8. HccnenoBaHH xapaKTepucTl!Rl! cucTeMH RaMep, no.n:ytieHa Kooprt.l!!HaT

HM TO"'HOCTL ()~0,2 MM H 3~eRTlfEHOCTL RaMep l ~ 99% B. ycJIOBWIX BllCO
RO:It pSI{Ua!WOHHOft 3Brpy3Rl! (2•I06M-2C-I). ·. · .. 

9. 06ecrre'!eHa pa6oTa cucTeMH RaMep B aRcnepHMeHTe no uccnenoBaf!Rro 

peJIHTl!Bl!CTCRHX ll03UTpOHI!eB H8 ITpOTOHHOM Cl!IJXpOTpOHe H\!iB8. 
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