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YcTaHoaxa c TpexMeTpoaoil: *H.llKOBO.llOPO.llHOil: MHWeHbiO SIBnSieTCSI KpH

oreHHoil: ~aCTbiO ~H3H~9CKHX IipH60POB1 npe,llH83Ha~eHHbiX .llnSI HCCne,llOB8HHSI 

pereHepauHH K
0 

-Me30HOB 
11 •21• 0Ha ycTaHoaneHa Ha O.llHOM H3 xaHanos 

cepnyxoacxoro ycxopuTenSI. KpoMe MHWeH~~ot ycTaHoaxa axniO~aeT a ce6SI HMH

TaTop ,llnSI ~OHOBbiX H3MepeHHil:, ~OpBaKyyMHblil: HaCOC 1 P830Bbiil: nynbT1 CHC!>O

Hbl H ,llbiOapbl /
3 / 1 He06XO.llHMhl9 ,llnSI IIO,llPOTOBKH MHW9HH K pa60Te H aanon

HeHHSI ee )Kft.llKHM BO.llOPOllOM H 830TOM. CrreUHanbHblil: CTOn1 Ha KOTOpOM 

CMOHTHpOB8Hhl MHW9Hb H HMHT8TOp 1 II03BOnSieT IIOIIepeMeHHO ycTaH8BnHB8Tb 

HX Ha IIYTH '18CTHU. TiepeMellleHHe MHW9HH H HMHT8TOpa OCYill9CTBnSI9TCSI ,llHC

T8HUHOHHO c noMOillbiO rrHeBMaTHKH. Bee aneMeHTbi ycTaHOBKH paaMemeHbl 

Ha M9T8nllH'I9CKOil: ~epMe1 KOTOpaSI HM9eT ,llBe IlnOIJl8.llKH - aepXHIOIO H HH)KHIOIO. 

Ha HH)I{Heil: IlnOIJl8,llK9 pacnonO)K9Hhl MHW9Hb, HMHT8TOp H o6opy.llOB8HH9 ,llnSI 

IIO,IlPOTOBKH MHW9HH K pa60T9; Ha BepXHeil: - ra30Bbiil: nynbT H ,llb108pbi. C 

BepXHeil: nnoma.llKH IlpOH3BO.llHTCSI aanHBKa MHW9HH BO.llOpO.llOM. Y ~epMbl 60Ko

Bbl9 CTOpOHbl rrnOTHO o6TSIHYTbl HeropiO~eil: TK8Hbl01 Bepx H HH3 "06WHTbi' 

IIHCT8MH H3 H9p)K8B9IOIJleil: CTanH. K BepXHeil: ~aCTH ~epMbl IipHCOe,llHHeHa Bbi

TSI)KHBSI B9HTHnSIUHSI. <l>epMa CTOHT Ha penbCaX H MQ)K9T nepeMewaTbCSI B.llOnh 

IIY'IKa Ha 10 ~ 15 MeTpOB • .LlnHHa ~epMbl 5 M, WHpHHa 2 M, Bb!COTa 7 M. 

0IJHC8HHe KOHCTpyKUHH MHWeHH 

~HW9Hb (pHC. 1) COCTOHT H3 UHnHH.llpH'19CKOPO BHyTpeHHero COCy.lla (1) 

llnSI )Kft,llKOPO BO,ll0p0,ll8 .llH8M9TpOM 250 MM, ,llnHHOil: 3 MeTpa, BOKpyr KOTOpo

ro AnSI YM9HbW9HHSI TennorrpHTOKa paCIIOnO)K9H KOnbU9BOil: COCYA C *H.llKHM 
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a3oToM - a30THhrll: aKpaH (2). Cocynhr nnSI aonopona H a30Ta naxonSITCSI 

BHYTPH pa360pHoro BaKyyMHOI'O KO~yxa, COCTOSimero H3 UHnHHJlpH'IeCKOH 3H

roBaHHOil o6e'IaHKH ( 3) TOniDHHOH 2 MM, ABYX TOpUOBhiX <!JnaHUeB ( 15) H ABYX 

Koneu (6 H 14). Lfepe3 onno Konbuo BhiBeneHhi ace rpy6hr, CBSI3hiBaiOmHe 

BHyTpeHHHil COCYA C BHelllHHMH KOMMYHHKaUHSIMH MHilleHH, qepe3 Apyroe (14) -

rpy6KH, coeAHHSIIOIDHe a30THbiH cocyn c arMoc<!Jepoll:. H a ropuax anyrpenne

ro cocyAa H BaKyyMHoro Ko~yxa nnSI yMeHbllleHHSI KOnH'Iecraa aemecraa cre

HOK Ha IIYTH 'IaCTHU cnenaHbl OKHa (7) JlH8MeTpOM 120 MM1 38KpbiTble 

naacauoaoil rrneaKoll: ronmHnoll: 190 MK. flaacan KperrHTCSI K cocyAaM c rro

MOIDbiO rrpH~HMHbiX <!JnaHUeB / 4 /. 

ilOABeCKa COCYAOB C ~HAKHM BOAOpOJlOM H 830TOM BHYTPH BaKyyMHOI'O 

KO~yXa SIBHnaCb OAHOH H3 cepbe3Hb!X 3aAa'I IIPH KOHCTpyHpOBaHHH TpeXMeT

pOBOH MHilleHH. Cno~HOCTb o6ycnoanena TeM, 'ITO ~PH oxna~neHHH BHyTpeH

uero cocyAa H a30THoro :3KpaHa AnHHa HX 3Ha'IHTenbHO yMeHblllaeTCSI (IIpH6-

nH3HTenbHO Ha 10 MM). llpH'IeM Hy~HO HMeTb B BHAy, 'ITO OXna~neHHe :3THX 

COCYAOB IIpOHCXOJlHT He OllHOBpeMeHHO H C pa3nH'IHOH CKOpOCTbiO. C yqeTOM 

aroro rronaecKa cocynoa CAenaHa cneAYIOIDHM o6paaoM: BHyTpeHHHil: cocyn 

c oAHoll: CT<!IpOHbi rronaeiiieH Ha rpy6e (9) BhiXona raaoo6pa3Horo aonopona, 

KOTOpaSI IIpHBapeHa K KOnbUY B8KYYMHOI'O KO~yxa (6), C npyroll: CTOpOHbi 

C IIOMOIDbiO ABYX TSII' ( 17) H3 Hep~aBeiOmeil: CT8nH IlOABeiiieH K 830THOMY 

:3KpaHy. A30THbiH :3KpaH, rrono6HO BHyTpeHHeMY cocyny, c OJlHOH CTOpOHhi 

BHCHT ~a rpy6e c6poca aaora (13), KOTopaSI rrpHBapeHa K KOnbUY Ko~yxa 

(14), C Apyroll: CTOPOHbl C IIOMOIDbiO KpOHUITeil:Ha (10) CB060AHO OIIHpaeTCSI 

Ha rrnaCTHHKY, IIpHKperrneHHY!O K Tpy6e c6poca BOAOPPAa. llpH TaKOH IIOABeCKe 

ao apeMSI oxna~neHHSI OAHH KOHeu cocynoa HerronBH~eH, a npyroil: Mo~eT 

cao6onHo rrepeMemaTbCSI. 

llnSI yMeHhllleHHSI TeiinoiipHTOKa K BOAOpOAY napy~HaSI IIOBepXHOCTb BHYT

peHHero cocyAa H o6pameHHaSI K neil: rroaepxHoCTb a30THoro aKpaHa rmarenb

uo OTIIOnHpoaaH hi .A30THbiH cocyn OT TerrnoiipHTOKa H3 OKpy~aiOmeil: CpeAbl 

H30nHpOBaH MHOrocnoil:HOH :3KpaHOBaKyyMHOil: H30nSIUHeil: H3 80 cnoeB <!JonhrH

pOB8HHOH creKno6yMarH MapKH <!>CE. BaKyyM a H30nSIUHOHHOM rrpocrpancrae 

IIOAJlep~HBaeTCSI C IIOMOIDblO ancop6eHT8 (16), IIpHKperrneHHOI"O K TOpUaM 

BHyTpeHHero cocyna H a30THOI"O :3KpaHa. Y 38nHTOH BOAOPOAOM MHUieHH OH 

paBeH 1•10-5 MM pT.CT. llnSI 3aMepa B8KYYM8 K KO~yxy IIpHCOeAHHeH BaKy-
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YMMeTpH'IeCKHH 6nOK ( 11) • J1crrapSieMOCTb BOAOpOAa H3 MHilleHH OKOno 1 n/qac 
' a3oTa - He 6onee 0,5 n/qac. 

C uenbiO xpaHeHHSI aarraca aonopona, neo6xonHMoro nng HerrpepbiBHoA 

pa60Thl MHilleHH, AHSMeTp BHyTpeHHero COCyAa CAenaH HeCKOnbKO 6onbiiie, 'IeM 

nHaMeTp pa6oqeif 30Hhr (2) - pH c. 2a. ( llHaMeTp pa6oqeil: 30Hhr orrpenenSieT

CSI pa3MepoM naacaHOBhiX oKoH). A OKHa BHyTpenHero cocyna rrpenenbHO CMe

meHhi BHH3. ,Ung StPtPeKTHBHOI'O HCIIOnb30BaHHSI BOJlOPOJla, HaXOJlSIID9I'OCSI CIIpa

Ba H cneaa or pa6oqefi 30Hhi MHilleHH, anyTpb cocyna 6hmH rroMemeHhi nae norron

HHTenbHhre eMKOCTH (3), <!JopMa KOTOpbiX IIpHaeneHa Ha pH C. 26. lJ.orronHH

TenbHhie eMKOCTH C09JlHH9Hhi Me~JlY co6oil: Tpy6KOH ( 4), KOTOpaSI 38 rrpene

naMH MHIIIeHH 38K8H'IHBaeTCSI B9HTHneM (5). 3arronHeHHe BHYTpeHHero Cocy

Jla H JlOIIOnHHTenbHhiX 9MKOCTeil: BOJlOpOJlOM IIpOHCXOJlHT IIPH OTKpbiTOM B9HTH

ne (5) o Bo Bp9MSI pa60Tbi MHIIIeHH, KOI"Jla ypOB9Hb BOJlOpO)la CHH)I(a9TC51 )lO 

BepXHeil: 'IaCTH AOIIOnHHTenbHbiX eMKOCTeil: ( CM. pH C. 2a), B9HTHnb 38KpbiB8-

9TCSI H BOJlOpOJl Bhi)lSBnHBSeTCR H3 AOIIOnHHTenbHhiX COCyJlOB BO BHyTpeHHHH co-

cyn (eM. pHc. 2r). Docne aToro pa6ora nponon~aeTc51 no Tex nop, rroKa 

ypOBeHb CHOBa He CHHSHTCSI JlO pa6oqeil: 30Hhi. ,UorronHHT9nbHhl9 9MKOCTH 

HMeiOT 06'DeM 50 nHTpoa, T.e. T8KOH ~e, KaK H 06'beM H8Jl pa6o'leA 30HOA 

MHIIIenH. nonnhril: o6'beM anyTpennero cocyna MHIIIeHH 140 nHTpoa, BaenenHe 

BHyTpb MHIIIeHH JlOIIOnHHTenbHhiX COCYAOB IIOSBOnHnO yaenH'IHTb apeM51 pa6o

Thi MHUieHH B 2 paaa. lJ.aanenHe B JlOIIOnHHTenbHhlX eMKOCT51X IIOJlHHMaeTC51 
I 

B pe3ynbTaTe OpTOI18p8KOHBepCHH H TerrnorrpHTOKa IIO KOHT8KT8M Me)I(JlY JlQ-

IIOnHHT9nbHOH eMKOCTblO H BHyTpeHHHM COCYJlOM. 

TpeXMeTpOB8SI )I(H)lKOBOJl0pOJlHa51 MHIIIeHb M0)1(9T 6biTb HCIIOnb30B8H8 )lnSI 

<PH3H'I9CKHX 3KCIIepHMeHTOB, Tpe6y!OIDHX IIO)lJlep)I(8HH51 IIOCTOSIHHOI"O KOnH'IeCT

Ba BOllOPOll8 Ha IIYTH 'IaCTHil IIO BCeMy Ce'leHHlO C TO'IHOCTblO 0,05%, 

C 3TOH UenbiO B CXeMY ycTaHOBKH Heo6XO)lHMO BKniO'IHTb CT86HnH38TOp 

naanenHSI aonopona a MHIIIeHH H a OKHa BHyTpennero cocyna acTaBHTb nsoA

Hbre naBC8HOBbie nneHKH, K8K 3TO CJlenaHO Ha rrpeUH3HOHHOA YCT8HOBK8 

YMBn-1 141. 

Konrponh sa pa6oroi MHilleHH 

MHIIIeHb ( 1) HSXOJlHTCSI B pa6o'IeM COCTOSIHHH, ecnH ypoaeHb BOJl0pOJl8 

B aeil: Bhriiie pa6oqeil: sonhr (2) - eM. pHC. 3. KonTpom, sa ypoaHeM ao apeMSI 
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aanonHeHHSl MHllleHH BOilOPOilOM OCyll!eCTBJISieTCSl BH3yaJibHO 'lepe3 llp03p8'1Hble 

JiaBC8HOBbie OKHa HJIH no KOHileHCaUHOHHOMY yKa3aTemo ypOBHSl ( 3), ll!Kana 

KOTOporo ( 5) BbiHeCeHa Ha BepXHIOIO llJIOIU81lKY <flepMbl. KoHTpOJib 38 pa60TO:l!: 

MHllleHH BO BpeMSI C6poca ny'IKa OCyiUeCTBJISieTCSl H3 KOMH8Tbl 9KCnepHMeHT8-

TOpa, KOTOp8Sl H8XOilHTCSl Ha paCCTOSlHHH 50 MeTpOB OT MHllleHH. nHCT8HUHOH

Hblll KOHTpOJib HCnaps:reMOCTH OCHOB8H Ha H3MepeHHH TeMnepaTypbl C nOMOIUblO 

TepMonapbi ( 3) B <l!HKCHpOBaHHo:l!: TO'IKe A Ha Tpy6e ( 4) BbiXOAa HCnapHB

ruerocs:r BOilOPOil8. npH yBeJIH'IeHHH HCnapSieMOCTH TeMnepaTypa Tpy6hl B Mec

Te KpenneHHSl TepMOnapbi noHH:lK89TCSl1 'ITO BHilHO no nOK838HHSlM noTeHUHo

MeTpa (10). npH YB9JIH'I9HHH HCnapSieMOCTH B llB8 paaa 38:lKHraeTCSl Ta6no 

(9), c6JIOKHPOB8HHOe C noTeHUHOMeTpOM. naHH8Sl CHCTeMa KOHTpOJISl H CHr

H8JIH38UHH rpaAyHpyeTcs:r c noMOIUbiO raaoBoro C'leT'IHKa (8). CHCTeMa noaBo

ns:reT C llOCTSTO'IHO:l!: TO'IHOCTbiO onpelleJISITb CKOpO&Tb HcnapeHHSI, a CJI91lO

BaTeJibH01 H MOM9HT nonOJIH9HHSl MHlll9HH BOilOpOilOM. TaKO:l!: KOHTpOJib 38 

COCTOSIHH9M MHlll9HH npOCT, H81l9:lK9H1 MO:lK9T OCyiUeCTBJISITbCSl C JII06oro pac

CTOSlHHSl H 6eaonacea B pa6oTe. 

ABapa:l!:Hbre pe:lKBMbl B pa6oTe MHllleHH 

npa C031l8HHH YCTSHOBKH C TpeXMeTpOBO:l!: :lKHilKOBOilOPOilHO:l!: MHlll9HbiO 

6onbll!o~. BHHMaHHe yAens:rnocb 6eaonacHOCTH aKcnnyaTaUHH. BbiJIH paccMoTpe

Hbi BapHSHTbl B03MO:lKHblX 8B8pH:l!::HbiX CHTyaUH:l!::, H paCC'IHT8Hbi llJISl HHX CHC

T9Mbi 9B8KY8UHH B01l0p01l8 H3 ycTaHOBKH. 

p aCCMOTpHM 9TH CJiy'laH, 

1. Bo.nopoll BbiJIHBaeTcs:r B BBKYYMHbr:l!: KO:lKYX MHllleHH. B aToM cnyqae 

npH pa3pbiB9 JI8BC8HOBOrO OKHa BHyTpeHHero COCylla npH ll8BJI9HHH 0,05 8TH 

OTKpbiB89TCSl npeAOXp8HHT9JlbHbi:l!:: Knanaa ( 12) - CM. pHC. 1 - H raaoo6paa

Hb1H BOilOPOil no Tpy6e llH8M9TpOM 100 MM BbiXOilHTH8 JIHHHIO c6poca. 

2. nopTHTCSl H30JISIUHOHHbi:l!: BaKyyM npH pa3pbiBe 118BC8HOBOrO OKH8 Ba

KYYMHoro KO:lKyXa, H pe3KO YB9JIH'IHB89TCSI TennonpHTOK K BOilOPOily. nHaMeTp 

JIHHHH C6poca BOilOPOil8 H3 BHyTpeHHero cocylla paCC'IHT8H T8KHM o6pa30M, 

'IT06bi ll8BJI9HH9 B COCylle B 9TOM cnyqae He 6biJIO 60Jiblll9 0,5 8TH. 
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3. npoHCXOilHT BbiJIHB8HHe BOilOPOila Ha OTKPbiTYIO noBepXHOCTb OKOJIO 

MHlll9HH npH OllHOBpeMeHHOM pa3pbiBe JI8BC8HOBbiX OKOH BBKYYMHOrO KO:lKyXS 

H BHyTpeHHero COCylla. B 9TOM cny'lae nonHyiO 9BaKyaUHIO BOilOPOila H3 38MK

HyToro npocTpaHCTBa, B KOTopoM pacnono:lKeHa ycTaHOBKa, llOJI:lKHa o6ecne

'IHTb BbiTSI:lKHaSI B9HTHJISIUHSI. 

nns:r HCKJIIO'I9HHSl B3pbiB8 npH aBapH:l!:HbiX CHTYBUHSIX BCe 9119M9HTbl yC

TSHOBKH BbinOJIH9Hbi H3 H9HCKPSIIUero M8TepHana. Bo Bp.9MSI pa60Tbi C BOilOpo

llOM 9JI9KTpOnHT8HH9 ycTaHOBKH nOJIHOCTblO OTKJIIO'I89TCSI 3a HCKJIIO'I9HHeM 

OCB91Il9HHSI, KOTOpoe BbinOJIH9HO BO B3pbiB06eaonaCHOM BapHaHTe. 

TexHH'ieCKHe ASHHhie 

nnHH8 pa6oqero 06~eMa MHilleHH 

nnaMeTp JI8BC8HOBb!X OKOH 

KoJIH'ieCTBO BOAOPOA8 no OCH MHilleHH 

KonuqecTBO BemecTBa naBCaHa Ha nyTH qacTHU 

Ha BXOAe B MHilleHb H Ha BbiXOAe H3 Hee 

EMKOCTb BHyTpeHHero COCYAS 

B TOM 'iHCne: 

eMKOCTb pa6oqell. 30Hbl 

eMKOCTb BepXHell. qaCTH BHyTpeHHero 

cocyna 

o6~eM norronHHTenbHhiX eMKOCTell. 

TennorrpHTOK ( sKcnepHMeHTanhHhill.) 

K BHyTpeHHeMy COCYAY 

K 830THOMY 9KpaHy 

BpeMSI HerrpepbiBHoll. pa6oThi ycTaHOBKH 6ea 

nonOnHeHHSI ee BOAOPOAOM H 830TOM 

fa6apHTHhie pa3Mepbl MHilleHH 

Bee MHilleHH 

DpH rrepBoHa'ianbnoll. aanHBKe MHrneHH neo6xoAHMO 

2KHAKOro 830T8 

mHAKoro Bonopona 

BpeMSI nepBoHa'ianbnoil aanHBKH MHrneHH 

BOAOpOAOM 
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3000 ± 5 MM 

120 MM 

21,3 r/cM2 

no 0,0525 r/cM2 

140 JIHTpOB 

40 JIHTpOB 

50 JIHTpOB 

50 JIHTpOB 

8,4 BT( 1 n.m. H 
2 

qac.) 

22 ,2BT(0,5n.m.N
2
'iaC) 

100 qacoB 

3200·648·480 

400 Kr 

150 JIHTpOB 

200 JIHTpOB 

1 qac. 
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Puc. I. CxeMa KOHCTPYKllHH MHWeHH: 1 - BHyTpeHHHll cocyA; 2 - aaoTHbill 
CoCyA; 3 - o6eqal!Ka BSKYYMHOPO KOmyxa; 4 - MHOPOCnol!HaR H30nRUHR; 
5 - o6eqal!Ka AnR KperrneHHR H30nRUHH; 6 - KOnbllO BHyTpeHHePO COCYAS; 
7 - naacaHOBbie OKHa; 8 - rrpumHMHoll ljJnaHeu; 9 - rpy6a BbiXOAa Paaoo6-
paaHoPo BOAOpOAS; 10 - KpOHWTeliH0 11 - BSKYYMMeTpnqeCKHH 6noK; 12 -
rrpeAoxpaHHTenbHbill KnarraH; 13 - Tpy6a c6poca aaora; 14 - Konbuo aaoTHo
PO 9KpaHa; 15 - ljJnaHeU BaKyyMHOPO KOmyxa; 16 - 8ACOp6eHT; 17 - TRPH 
BHyTpeHHePO COCyAa; 18 - Tpy6Ka Bb!XOAS Paaa H3 AOllOnHHTenbHblX eMKOC
Tel!; 19 - yKaaaTenb ypoBHR; 20 - orropHaR rrnacruHa aaorHoPo 9KpaHa; 
21 - AOITOnHHTenbHbie eMKOCTH; 22 - Tpy6Ka CnHBB BOAOPOABo 
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P11c. 2. CxeMa sHyrpeHHero cocyaa MHWeHH: a - 6ea aononHHHe.TibHbiX eM
Kocrel!; 6 1 B,r - C .QOnOnHHTenbHb!MH GMKOCTSIMH; 1 - BHyrpeHHHJ! COCy.Q; 
2 - pa6o'faSI aoHa; 3 - aononHHrenbHbie eMKOCrH; 4 - coeaHHI!renbHaH rpy6-
Ka; 5 - BGHTHnb aanopHb!l!, 
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Puc. 3. CxeMa KOHTpong sa HCnapS!eMOCTbiO BO.QOpO.Qa H3 MHWeHH: 1 - MB
WeHb; 2 - pa60'faSI 30Ha; 3 - KOH.QGHCa~HOHHhll! yKaaarenb ypOBHSI; 4 - rpy-
6a Bbixoaa soaopoaa; 5 - wKana yKaaareng yposHsr; 6 - Mecro KpenneHHSI 
repMonap; 7 - oraennaMRnperpaaHrenb; 8 - raaOBbil! cqer'IHK; 9 - ra6no; 
10 - noreH~HoMerp. 
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