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B ¢11311Ke 8b1COKI1X 3Hepri1C1 AIUI perl1cTpattl111. TPeKo8 l.faCT11Lt 

11Cnonb3YIOTCR CTPI1MepHble KaMepbl. Pa6oTa 11X OCH08aHa Ha TOM, 

l.fTO 8 MecT·ax npOXO)((AeH11R l.faCTI1lt 8 3neKTpl1l.feCKOM none HanpR)((eH

HOCTb10.20-30 KB/CM 803HI1KaiOT CTPI1Mepw- tteHTpW Hal.fana pa3811-

TI1R pa3PRA08. 3TI1 C8eTRl!ll1eC.A TOl.fKI1 o6pa3yiOT TpeK, KOTOpbiC1 

11 ¢0TOrpa¢11pyeTCR. .ll.nfl TOro; 4T06bl pa3PRA He pas 811nCR AO npo-

60R, 3neKTPI1l.feCKOe none nOAaeTCR 11MnynbCHO 8 Tel.feHI1e 20-30 HC. 

np11 ~13yl.feHI111 83a11MOAeC1CT811R HaneTaiOllli1X l.faCT11i.t C npoTOHaMI1 

8 CTPI1MepHyiO KaMepy 880ART )((11AK080AOPOAHYIO MI1WeHblll. 

C11nbHOe 11MnynbcHoe 3neKTPI1l.fecKoe none, 8 KOTopoM HaXOA11TC.R 

MI1WeHb C )((11AK11M 80AOPOAOM, HanaraeT Ha KOHCTPYKI.tl110 11 MaTep11an 

Ml1weHI1 oco6~e Tpe6o8aHI1.A: 

1. Bee AeTanl1 M11WeHI1, HaXOARl!ll1eCR 8 l.fy8CT811TenbHOM o6DeMe 

CTPI1MepHOC1 KaMepbl, AOn)((Hbl 6biT b CAenaHbl 113 A113neKTPI1K08; T. K. 

8 npOTI18HOM cnyl.fae 803MO)((Hbl np06011 11 11CKa)((eHI1R 3neKTPI1l.feCKOrO 

nonR. 
2. Beni1411Ha 3neKTpl1l.fecKoro no8epxHOCTHoro conpoTI1BneHI1R 

Al13neKTP11K08 AOn>KHa coxpaHRTbCR 8 onpeAeneHHbiX npeAenax 80 

1136e>KaHI1e noR8neHI1R rio8epXHOCTHbiX pa3pRAOB J.1 C8el.feHHR,. KOTOPble 

YXYAWaiOT Kal.feCTBO ¢oTorpa¢11C1 TpeK08. 

3. npr.t noAal.fe 8biCOI<Oro HanpR>KeHI1R He06XOAI1MO o6ecnel.fi1Tb 

8aKyyM 8 Tennoi130nRtti10HHOM npOCTpaHCT8e MHWeHH He Xy)((e 1,3 cna. 

YXYAWeHHe 8aKyyMa npi180A11T K 3neKTPI1l.feCKI1t<\ npo6oRM Me>KAY 8HyT

peHH11M COCYAOM C lKI1AK11M 80AOPOAOM 11 8aKyyMHbiM KO>KYXOM. 

·4. B C8R311 c TeM, l.fTO MI1WeHb pa6oTaeT 80 B3pbleoonacHwx yc

no811RX, 8 KOTOpbiX He HCKniOl.fCHbl 3nCKTPI1l.feCKI1e npo6011 11 paapywe

HHe COCYA08, l.fTO MOmeT npl-18CCTI1 K a8ap1111, KOnl1l.fCCT80 80AOPOAa 

B yCTaH08KC AOnlKHO 6b1Tb MI1HI1ManbHWM, a K CI1CTCMC o6ecnel.fCHI1.R 

MI1WeHI1 • 80AOPOAOM 11 K CI1CTeMe npeAoxpaH11TenbHbiX ycTpoC1cT8 

npeAD.R8nRIOTCR oco6we Tpe6o8aHI1R. 

5. KaK 11 8C.RKaR Kp11oreHHaR M11WeHb, MI1WeHb An.R cTpi1MepHoC1 

KaMepbl AOn>KHa 11MCTb CTCHKI1 8HYTPCHHero COCYAa 11 8aKyyMHOro KO

>Kyxa MI1HI1ManbHOH TOnl!li1Hbl. 

npi1HttHnr.tanbHa.A CXeMa· CTPI1MCPHOC1 ·KaMepbl, lK11AKOBOAOPOAHOH 

MI1WeHI1 11 CI1CTCMbl o6ecnel.feHI1.A lKI1AK11M · BOAOPOAOM noKa3aHa I-ta 

PI1C~ 1. nyl.fOK l.faCTI1i.t /2/ 113 YCKOPI1Ten.A Hanpa8nReTC.R B lK11AK0-

80AOPOAHYIO MI1WeHb ·/ 1 I, 8 KoTopoC1 HaneTaiOl!l11e l.faCTI1Ltbl 83ai1Mo

AeC1cT8YIOT C npOTOHaMH 80AOPOAa. npOAYKTbl 83ai1MOACC1CT811R /6/ 
8blneTaiOT 113 M11WeHI1 8 4Y8CT811TCnbHbiH 06DeM CTPI1MepHOC1 KaMepbl 

/31. B 3TO apeM.R BbiCOKoe Hanp.R>KeHI1e KpaTK08peMeHHO noAaeTc.A 
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PHc. 1. CxeMa cTpHMepHo~ KaMepbl c >KHAKOBOAOPOAHO~ 
~b~. 1 - lKHAKOBOAOPOAHaR MHWeHb; 2 - ny40K 
'4aCTH~ 1-13 YCKOPHTe~R; 3 - CTpHMepHaR KaMepa; 4 -
BbiCOKOBO~bTHble 3~eKTPOAbl; 5 - ¢oToannapaTbl; 6 
BTOpH4H~e npOAYKT~ B3aHMOAe~CTBHR; ] - peCHBep; 
8 - XO~OAH~bHaR ra30BaR MaWHHa; 9 - KpHOreHH~~ 

·Tpy6onpOBOA; 10- BHyTpeHHH~ COCYA MHWeHH C >KHA
KHM BOAOPOAOM; 1.1 - T04Ka B3aHMOAe~CTBHR 4aCTH~bl 
c npoTOHOM BOAOPOAa. 

Ha 3~eKTPOAbl KaMepbl /4/ H CBeTRI!IHeCR TpeKH ¢oTorpa¢HPYIOTCR 
¢oToannapaTaMH /5/. CTpHMepHaR KaMepa c MHweHbiO HaXOAHTCR 
B MarHHTHOM no~e /MarHHT ·Ha PHC, 1 He noKa3aH/, 4TO noMoraeT 
onpeAe~HTb 3aPRA H Macey npo~eTaiOI!IHX 4epe3 KaMepy 4aCTH~; 

npH 3ano~HeHHH MHWeHH >KHAKHM BOAOPOAOM ra3 1-13 peCHBepa 
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/7/ nocTynaeT B XO~OAH~bHYIO ra30BYIO MaWHHY /XrM/ /8/, TaM 
KOHAeHCHpyeTCR H CaMoTeKOM nOCTynaeT no Kp~oreHHOMY Tpy6onpo
BOAY /9/ B MHWeH·b, HcnapHBWH~CR B MHWeHH BOAOPOA no TOMY >Ke 
Tpy6onpOBOAY nocTynaeT B XrM, rAe peKOHAeHCHpyeTCR ~ 3aTeM 
CHOBa CTeKaeT B MHWeHb, 06"beM peCHBepa paCC4HTbiBaeTCR 1-13 yc
~OBH~, 4TO AaB~eHHe 3ano~HeHHR CHCTeMbl ra3006pa3H~M BOAOPOAOM 
He AO~>KHO npeBblwaTb 0, 0 7 Mna. :ho AaB~eHHe onpeAMReTcR npo4-
HOCTbiO BHyTpeHHero COCYAa MHWeHH, npH pa6oTe YCTaHOBKH, KOrAa 
MHWeHb 3ano~HeHa lKHAKHM BOAOPOAOM, AaB~eHHe B CHCTeMe He AO~>K
HO 6b1Tb HH>Ke aTMOC¢epHoro, C y4eTOM 06"beMa MHWeHH H A~HHbl 
KpHoreHHoro Tpy6onpoBoAa o6"beM pecHaepa 6blfl npHHRT paBHbiM 0, 5 M~ 
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PHc.2. CxeMa >KHAKOBOAOPOAHO~ MHWeHH. 1 - BHYTPeHHH~ 
COCYA; 2 -' BaKyyMHbl~ KO>Kyx; 3 - ropnoBHHa BHyTpeHHero 
COCYAa; 4 - aACOp6eHT; 5 - OKHO BaKyyMHoro KO>Kyxa; 
6 - BbiTeCHHT~~b; 7 - OKHO BbiTeCHHTe~R; 8 - nepeXOA
HaR BTY~Ka; 9 - ~aecaHOBbl~ ~H~HHAP; 10 - 6aHAa>K; 
11 - K~e~. 

0CHOBHbiMH 3~eMeHTaMH MHWeHH /pHC, 2/ RB~RIOTCR BHyTpeHHH~ 
COCYA /1/, B KOTOPOM HaXOAHTCR Kp;oreHHaR lKHAKOCTb, H BaKyyM
Hbl~ KO>KYX /2/, 3ai!IHI!Iai01!1H~ MHWeHb OT Ten~onpHTOKa 1-13 OKpymaiO
Ille~ CpeAbl. BHyTpeHHH~ COCYA COCTOHT 1-13 TOHKOCTeHHO~ o6o~04KH, 
H3rOTOB~eHHO~ 1-13 ~aacaHOBO~ n~eHKH TO~I!IHHO~ 100 MKM, nepeXOA
HO~ BTY~KH /8/ H BbiTeCHHTe~R /6/, BbiTeCHHTe~b orpaHH4HBaeT 
npOCTpaHCTBO ~R lKHAKOro BOAOPOAa pa6o4e~ 4aCTH MHWeHH, HMeiO
I!Ie~ MHHHMa~bHOe KO~H4eCTBO Bel!leCTBa CTeHOK, TO~I!IHHa n~eHKH 
OKHa BbiTeCHHTe~R /7/ paSHa 80 MKM, C"beMHaR 4aCTb BaKyyMHOro 
KO>Kyxa MHWeHH B 30He 4yBCTBHTe~bHOrO 06"beMa CTpHMepHO~ KaMepbl 
CAe~aHa H3 neHHCToro opraHH4ecKoro' MaTepHa~a. Ha axoAe ny4Ka 
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BaKyyMHbiH KO>KYX HMeeT OKHO /5/, TOiliJ.lHHa KOTOporo COCTaBil.ReT 

100 MKM. OcHOBHOH OTilH4HTeilbHOH oco6eHHOCTb~ >KHAKOBOAOPOAHOH 

MHWeHH .RBil.ReTCR TO, 4TO 4aCTb ee, HaXOARIJ.la.RCR B 3IleKTpH4eCKOM 

none, CAeilaHa 1-13 AH3IleKTpH4eCKHX MaTepMailOB! BHyTpe~HH COCYA 

MsroToeneH 1-13 naecaHa, eaKyyMHblH Komyx - 1-13 neHonnacTa, rop

noBHHa eHyTpeHHero cocyAa /3/ CAenaHa H3 cTeK!lonnacTMKa, a e 

Ka4eCTBe KOHCTPYK4MOHHOrO MaTepMana, HeOfiXOAHMOrO AIIR COeAHHe

HHR 3IleMeHTOB MHWeHH, HCnOilb30BaH KanpOilOH. 

HsroTOBileHMe BHyTpeHHero COCYAa 1-13 naecaHa CBR3aHO C ABYMR 

OCHOBHblMH TeXHOilOrH4eCKHMH onepa4MRMH: <)lopMOBaHHeM AOHbiWeK 

1-1 CKileMBaHMeM KaK OTAeilbHbiX 3IleMeHTOB, TaK 1-1 ecero COCYAa. 

0KHa BaKYYMHOrO Kp>KyXa 1-1 BbiTeCHHTeilR, a TaK>Ke AOHbiWKO TOHKO

CTeHHOH 060Il04KH BHyTpeHHero COCYAa H3rOTOBileH~ <)lopMOBaHHeM 

C MCnOilb30BaHHeM OAHOrO 1-13 BHAOB XOilOAHOH WTaMnOBKH: BbiTR>KKH 

C nOAOrpeBOM 6e3 YTOHeHHR CTeHoK
121 . 

AJ1R CKileHBaHHR COCYAOB HCnOilb30BailHCb KOMn031-14HH Ha 3nOKCHA

HOH ocHoee, TaKHe, KaK BT -10 1-1 11ApanAHT''. K KneeBbiM coeAHHeHM.RM 

MHWeHH npeAbRBilRilHCb 4pe3Bbl4aHHO BbiCOKHe TpefioBaHHR. 3TO Bbi3Ba

HO TeM, 4TO KneeBble WBbl pafioTa~T np~-1 KpMoreHHbiX TeMnepaTypaX, 

HCnbiTbiBa~T np~-1 OXIla>KAeHMH COCyAa fiOilbWHe rpaAHeHTbl TeMnepaTyp, 

HeCyT CHilOBy~ Harpy3KY OT AaBileHHR B COCyAe 1-1, 4TO CaMoe rnaB

HOe, AOillKHbl OCTaBaTbCR npl-1 3TOM BaKyyMHO-nilOTHbiMH, T. K. BHyTpl-1 

COCYAa - M3fibJT04HOe AaBileHMe, a CHapy>KI-1 - AH<)l<)ly3HOHHbiH BaKyyM. 

0AHHM 1-13. HaMfiOilee onaCHbiX MeCT RBil.ReTCR Kileeeoe COeAHHeHMe 

BHaxnecTKY TOHKOCTeHHOrO IlaBCaHOBOro 41-iilHHAPa /9/ C nepeXOAHOH 

BTYilKOH /8/ - pHc.2. H3BeCTHO, 4TO KneeBble WBbl MMe~T A0CTaT04-

Hy~ npo4HOCTb ii'j)i1"'pa6oTe Ha CABHr /cpe3/ H npaKTH4eCKH He Bbi

AeP>KMBa~T YCHilHH Ha OTPbiB. B HaWeM CilY4ae, np~-1 nOBbiWeHHH AaB

IleHHR BO BHyTpeHHeM COCyAe MHWeHH, TOHKOCTeHHa.R OfiOil04Ka Ae

<)lOPMHpyeTCR, yBeilH4HBa.RCb B AHaMeTpe, H TeM CaMbiM C03Aa~TC.R 
yCilOBHR, npl-1 KOTOPblX nneHKa OTAHpaeTCR OT BTyilKH. YCHilHe OTPbiBa 

MO>KHO onpeAeilMTb H3 B~pa>KeHHR/4/ 

Q=ll}r<l-t)l; 

{3 = ~ 3(1-ll2) 
R2. 82 

rAe Q- ycHnMe oTpbJBa, H/M; p - AaeneHMe BHYTPH cocyAa, Mna; 

f.L- K03(jl<)lH4HeHT nyaccoHa; R- paAHYC 41-iilHHAPa, M; 8 - TOiliJ.lHHa 

TOHKOCTeHHOH ofiOil04KH, M. 

.QilR MMWeHH, H306pa>KeHHOH Ha PHC. 2, npH p = 0, 22 Mna; f.L = 0, 5; 

R = 1, 75 • 10-2 M H 8 = 1 • 10-4 M OTPbiBHOe YCHilHe 3Ha4HTeilbHO npe

BOCXOAHT AOnyCTHMOe H paBHOe 177 H/M. 4T06bl He npOHCXOAHilO 

paspyweHMR, KneeBOH WOB 6aHAa>KMpyeTCR /10/ KanpoHOBOH HHTb~ 
1-1 sanHeaeTCR KneeM /11/. 
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EibJilO noKasaHo • 4To ny4WMM H3 cyuteCTBY~IJ.lHX e HaCTORI!lee 

epeMR MaTepHanoe AflR eaKyyMHoro Komyxa RBilReTcR neHonnacT. 

BaKyyMH~H KO>KyX H3 neHonnaCTa HMeeT MHHMMailbHOe KOilH4eCTBO 

BeuteCTBa Ha nyTH 4aCTH4, 4TO RBilReTCR OAHHM H3 OCHOBH~X Tpe-

6oBaHMH, npeAbRBil.ReMblx K MHWeHRM. Ho neHonnacTbl o6naAa~T 

H CyiJ.leCTBeHHblM HeAOCTaTKOM. B eaKyyMHOM KO>Kyxe H3 neHonnaCTa 

TPYAHO, He npHfieraR K AOnOilHHTeilbHblM MepaM, OOily4HTb Heo6xo

A1-1~H TeOilOH30IlR4HOHHbiH eaKyyM. flpH4HHOH 3TOMY - 6onbWaR ra

sonpOHH4aeMOCTb, npH pac4eTe Ha npo4HOCTb Heo6XOAI-1MO y4HT~-
BaTb, 4TO B<lKYYMHbiH KO>KYX MHWeHH B pa604HX YCilOBHRX HarpymeH 

BHewHHM AasneHHeM H pafioTaeT Ha yCTOH4HBOCTb, a B asapHHH~X 

CHTYa4HRX AOil>KeH BbiAeP>KHBaTb onpeAeneHHOe BHyTpeHHee AaBileHHe. 

JtnR H3rOTOBileHHR BaKyyMHbiX KO>KyXOB HCnOilb30BailHCb neHonnaCTbl 

H3 OOilHCTHpona H OOilHMeTHilaKpHna, JtnR yMeHbWeHHR rasonpOHH4ae

MOCTH BHeWHRR nosepXHOCTb BaKyyMHoro KO>Kyxa H3 neHOnOnHCTHpona 

noKpbJBanacb TOHKHM CilOeM 3IlOKC.HAa. 

B Ta6nH4e npHBeAeHbl J:laeneHHR, npH KoTop~x pa6oTa~T BHYTPeH

HHH COCYA H saKYYMHbiH KO>KYX. TaK>Ke AaHbl J:lasneHHR HCnbJTaHHR 

H AaBileHHR, npH KOTOP~X COCYAbl MJ-1WeHH paspywa~TCR. 

Ta6m14a 

.QaeneHI-1e, Mna pa6. Hen. paspyw. npHMe4aHJ.1e 

BHyTpeHHHH COCYA 

/BHYTP·AaBneH./ 0, 18 0,22 0,5 T=77 K 

BaKYYMHblH Komyx 

/BHeWH,AaBileH,/ 0, 11 0' 14 0,35 T =300 K 

TaK KaK MHWeHb pafioTaeT B 3IleKTpH4eCKOM none, TO AIIR Tenno

I-130IlR41-11-1 He MOryT fibiTb HCnOilb30BaHbl 3<)l<)leKTHBHble TpaAH4HOHHble 

nyTH yMeHbWeHI-1R TennonpJ.1TOKa paAHa41-1e~, a HMeHHO! pasMeuteHJ.1e 

MHOrO'CilOHHOH H30IlR4HH C MeTaililH3HpOBaHHbiMH 3KpaHaMH, MeTannH-

3a4HR noeepXHOCTeH COCYAOB H AP· no3TOMY B MHWeHRX, pafioTaJO

IJ.lHX BHyTpH CTpHMepHblX KaMep, TennonpHTOK paAJ.1a4HeH COCTaBilReT 

90% OT o6utero TerinonpHTOKa. 

nony4eHI-1e HeOfiXOAHMOrO H30IlR4HOHHOrO BaKyyMa S,MHWeHH OC

IlO>KHReTCR PRAOM npH4HH! fiOilbWOH rason~OHJ.14aeMOCTb~- BOAOPOAa 

4epes naecaHoey~ nneHKY npH T =300 K 31 ,Heeo3MO>KHOCTb~ pas-

MeCTHTb aACOPfi4HOHH~H HaCOC Bfiill-131-1 pa604ero OfibeMa MHWeHI-1, 

fiOilbWHM ra300TAeneHHeM noeepXHOCTeH COCYAOB 1-1 CilO>KHOCTb~ 
onpeAeneHHR repMeTH4HOCTH BHyTpeHHeH nascaHOBOH ofiOil04KI1 •. 

np~-1 TIJ.laTeilbHOM npoBeAeHMI-1 cne41-1ai1bH~X TeXHOilOrM4eCKJ.1X onepa4HH 

BO BpeMR noArOTOBKI-1 MJ.1WeHJ.1 K pa6oTe YAailOCb AOCTMrHyTb 1-1 npo-
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P11C, 3. nono>KeH11.e OCI1 BHyTpeHHero COCYAa OTHOCI1TenbHO 
eaKyyMHoro Komyxa: a - nepeoHa4anbHoe nonomeHI1e 
BHYTPeHHero cocy~a, 6 - nonomeH11e eHyTpeHHero cocyAa 
np11 oxna>KAeHI111; B. - OKOH4aTenbHOe MOHTa>KHOe nono>KeHI1e 

.BHYTPeHtjero COCYAa C y4eTOM npeACTORlllero CMellleHI1fl np11 
oxnamAeHI111,. 

~-
,'-!': 

/ ,3Q 

lJ: 

P11c.4. 3aBI1CI1MOCTb AaBneHI1R eo
AOPOAa B CI1CTeMe OT ypOBHR 
>K11AKOCTI1 .. B MI1WeHI1, 0603Ha4eHI1R 
COOTBeTCTBY~T! a-6~8 - oxna>KAe
HI1~ 11 3anonHeH11~ MI1WeHI1, e~r-a -
11CnapeHI1~ BOAOPOAa 113 MI1WeHI1, 
A-B - 3anacy BOAOPOAa B pec11eepe. ~ ~ 

10] 

\ 
I 

: 1 I IS \a ___ 0 I..,_--~-·-- • 0 • .- • ~ 
0,01 0,0.2 Op3 0,04 0,05 0,06 0,07 P[MOaJ 

AOn>KI1TenbHoe epeMR nOAAep>KI1BaTb 3a c4eT pa6oTbl aAcop6eHTa /4/ 
/pl1c,2/ 11 KpHOOTKa4KH AaeneHHe B BaKYYMHOM KO>KyXe M11WeHH 
e--npeji'enax 1 '3~0' 13 cna; 

Hcnonb3oeaHI1e eaKYYMHoro Komyxa 113 neHonnacTa cHI1maeT 
Tennonpi1TOK K BHyTpeHHeMy COCYAY Ha 10% no cpaeHeHH~ C KO>KyXOM, 
113 roToeneHHbiM 113 HeTennoH30nR~I10HHoro MaTepHana. OnbiTbl noKa-
3anH, 4TO pa3MellleHHe B BaKyyMHOM KO>Kyxe M11WeHH 20 cnoeB 6yMa-
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rH C8P-50 yMeHbwaeT TennonpHTOK Ha 20%. 8 pa6o4ei1 MHWeHH pa3-
MellleHHe cTeKno6yMarH Anfl yMeHbWeHHfl TennonpHToKa He~enecoo6pa3-
HO, T. K. , C OAHOH CTOPOHbl, OHa Mano3¢¢eKTI1BHa, a C APYrOH -
yeeni14HBaeT KOnH4eCTBO BellleCTBa Ha nyTH 4aCTH~. 06lllHH Tennonpi1-
TOK K MHWeHH COCTaBnfleT 35 8T, 

CKopOCTb oxna>KAeHHfl BHyTpeHHero COCYAa MHWeHI1 cne~HanbHO 
He orpaHH4Heanacb, a onpeAenRnacb epeMeHeM 3axonamHBaHHfl ecei1 
CHCTeMbl, KOTOpOe 3aBHCHT, OT XOnOAOnpoH3BOAHTenbHOCTI1 XrM, ·MaC
Cbl oxna>KAaeMbiX 4aCTeH YCTaHOBKI1 H TennonpHTOKa K HHM, 8 AaHHOH 
ycTaHOBKe nepHOA OT nycKa xrM AO 3anonHeHHR MHWeHH BOAOPOAOM 
COCTaBHn 120 MHH, 

6onbwHe TPYAHOCTH eo3HHKm1 113-aa Heo6xoAI1MOCTH coocHoro 
paaMellleHHfl BHyTpeHHero COCYAa H BaKyyMHOro KO>Kyxa. Cno>KHOCTb 
3aKn~4anacb e TOM, 4TO npH oxna>KAeHHH a ·pe3ynbTaTe TeMnepaTyp
HbiX Ae¢opMa~HH BHyTpeHHHH COCYA CMelllaeTCfl, Hapywafl COOCHOCTb. 
Pacc4HTaTb ~epeMellleHHe BHyTpeHHero cocyAa ~PYAHO 113-aa c~o>KHOH 
npoCTpaHCTBeHHOH reoMeTpHH 11 pa3HOPOAHOCTH HCnonb3yeMbiX MaTe
pHanOB, AnR nony4eHHfl coocHOCTI1 COCYAOB a pa6o4eM cocTOfiHHH 
6bm npi1MeHeH cnoco6, aaKn~4a~lllHHCR e cneAY~llleM. nepeoHa4anbHO, 
11 Ha Tenne" BHyTpeHHHH COCYA /pHC. 3a/ pa3MeCTHnl1 COOCHO.· nocne 
3Toro MHWeHb oxnaAHnH 11 113Mepl1nH OTKnOHeHI1fl "X" 11 "Y" /B pe
aynbTaTe TeMnepaTypHOH Ae¢opMa~I1H/ ~eHTpa OKOH BHyTpeHHero 
COCYAa OTHOCHTenbHO OCH. BaKYYMHOro KO>Kyxa /pHC, 36/, 3aTeM .·' 
MHweHii oTenm1nH 11 BHYTPeHHHH cocyA y~TaHoBHnl1 CHMMetp11LIHO "+oMy 
nono>KeHH~ OTHOCHTenbHO OCH KOmyxa, B KOTOPOM OH HaXOAHnC·fl."rlPH 
oxnamAeHHH /eM. p11c. 3e/. · · 

npH npoee.QeHHI1 ¢H3H4eCKHX '3KCnepHMeHTOB· C rlPHMeHeHI-ieM .. >KHAKO
BOAOPOAHOH MHWeHI1 He06~0AHMO 3HaTb·C 6onbWO~ AOCTOBepHOCTb~· 
ypoBeHb BOAOPOAa B MHWeHH. npfiMOe Ha6n~AeHHe aa ypoBHeM' BOAOPO
Aa B MHWeH11- HeB03McimHo·, TaK KaK OHa , HaXOAHTCR BHyTpH CTpH
MepHOH KaMepbl, Hcnonb30BaHHe paanH4Horo T~na AaT4HKOB A[ffl npR
Moro H3MepeHHfl ypOBHfiHeAonyCTI1MO, TaK KaK BHYTPb. MHWeHH Henb3fl 
BBeCTI1 HH npOBOAa, HH HMnynbCHble MeTannl14eCKHe Tpy6KI1, no3TOMY 
HanH4He BOAOPOAa 6b1rio npeAnomeHo OnpeAenRTb ABYMR Koc:eeHHbiMH 
MeTOAaMH! no AaeneHH~ BOAOPOAa e CHCT.eMe . 11 no· ''e~6bi.BaHH~'' \~acTH~ 
np11 B3aHMOAei1cTBHH ~X c· BQAOPOAOM, Anfl nepeoro MeTOAa 6blna HaH
AeHa 3aBHCI1MOCTb YPOBHfl ~HAKOCTH B MHWeHH OT AaBneHI1fl BOAOPOAa 
e cl1cTeMe /pHc. 4/. · ·:ha · aae11c11MC:,cTb cHRTa np11 o61>eMe pecHeepa 
0,5 M 3 y~~ .Ha"4aii'b"HoM AaaneHHH~0,07 Mna. · ·· 

Onp'eA~lleHHble HenpHfiTHOCTi-1 BO epeMR. KOMn:neKCHbiX. MeTOAH4eCKI1X 
nycKOB 6blnH CBR3aHbi~CO CBe4eHHeM noeepXHOCTI1 M~WeHI1,·noeepxHOCT
HOe conpoTI1Bne.HHe AH3neK:rpi1KOB, 1.13 KOTOPbiX. H3rOTOBneHa MHWeHb,' 
AOnlKHO 6biTb e onpel\eneHHbiX. npeAenax. HapyweHHe :nl-ix ycnoe11i1 
MolKeT Bb13BaTb paapRA, YXYAWa~Hi1 Ka4ecTeo ¢oTorpa¢Hi1. Cee4eHI1e 
YAanocb nHKBHAHPOBaTb a3poaoneM 11AHTI1CTaTHK11

, KOTOPbiM 6blna 
o6pa6oTaHa noeepXHOCTb MHWeHH, 
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XapaKTepHCTHKH MHweHH 

1. KonH4ecTso mHAKoro BOAOPOAa 
8 MHWeHH 

2. AnHHa BHYTPeHHero cocyAa, 
aanonHeHHoro mHAKHM BOAOPOAOM · 

3. AHaMeTp pa6o4eH 4aCTH MHweHH 

4. KonH4eCTBO BOAOPOAa no OCH MHWeHH 

5. KonH4ecTBo MaTepHana cTeHOK 
MHWeHH C KomyXOM W3 
nonHMeTwnMeTaKpHnaTa no HanpasneHH~ 
ny4Ka: 
Ha BXOAe (C5 H4 0 2) 

Ha BbiXOAe (C H 0 ) 
5 4 ft 

+ 
(C5H80 2) 

6. To4HOCTb onpeAeneHHR KonH4eCTBa 
BOAOPOAa BAOnb OCH MHWeHH 

',,/ ""/ ""-/ /'""' /""- /""-

',,/ 

/'""- .. 
.. . . 

-
X 

' 

""-/ . ,/ 

/'". /;< ""~ 
' 

- 225 CMa 

- 198 MM 

23 MM 

- 1,37 r/cM2 

- 0,024 r/cM2. 

- 0,013 r/cM2 

- 0,049 r/cM2 

- 3,6%. 

" ' 
/ 

" 

/ 

~·-··-·~· "••.,.. ~ 

PHc. 5. CneAbl 4aCTHLI, nony4eHHble Ha · cneKTpoMeTpe PHCK npH o6ny4e
~HweHH C mHAKHM BOAOPOAOM ny4KOM 17-Me30HOB C, 3HeprHeH 
25 r38 Ha YCKOPHTene H~83 . 
. 8 

Paapa6oTKa H coaAaHHe nep BbiX a OHfiH KpHoreHHbiX MHWeHeH, 
pa6oTa~l!lHX BHYTpr,.i CTpHMepHOH KaMepbl, 6blnH BblnOnHeHbl 8 1183 
a nepHOA c 1975 no 1979 rr. nepsble KoMnneKCHble MeTciA~4eCKHe 
HCnbrTaHHR nposeAeHbl Ha KaMepe ycTaHoBKH 11 PeaoHaHc11 s MapTe 
1979 rOAa. npoAOnmHTenbHaR pa6oTa MHWeHH C Ha6opoM CTaTHCTHKH 
npoBOAHnacb Ha cneKTpoMeTpe PHCK a H~83 Ha4HHaR c ceHTR6pR 
1979 roAa. Ha pHc.5 noKaaaHa ~oTorpa~HR cneAoB 4aCTHLI, nony-
4eHHaR npH o6ny4eHHH MHWeHH C mHAKHM BOAOPOAOM ny4KOM rr-Me-
30HOB c 3HeprHeH 25 r38. 

ABTOPbl Bblpama~T CBO~ rny6oKy~ 6naroAapHOCTb COTPYAHHKaM 
KpHoreHHoro OTAena 1183 KOHCTPYKTopaM T.H.oopayHoBoH, A.H.KanMbr
KOBOH H 8. H. KoCTbiPKO. MexaHH KaM M. 8. 11eB"!HY H 10. n. nasnosy. 
TOKapRM H. H. HHKOHOBY H C. 8. Koponesy,. KOTopbre npHHHManH aKTHB
Hoe y4aCTHe 8 C03AaHHH MHWeHH. 
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