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ABHOTBUHH 

npaBOAHTCH onacaaae 881tYYMHOro o6'heMa, BBKYYMHOA CHCT9Mbl ltHlltnOTpoHa 

MHOroaapHAHbiX HOHOB Y-800 06'h9AHH9HHOro HHCTHTYTB, npeaenbHblll BBitYYM 8 

-6 
o61>eMe uaJtnoTpoua nc:.ny'<eH 2,5.10 MM.pT.CT. npa aaTeJtaaaa 8 o61>eM 20 n ,. l eeK 

H npa 0Tllt8'1llt9 '19TblpbMH 8biCOllt088lltyyMHbiMH arperaTSMH CO CKOpOCTbiO OTKB'IKH 

-6 6000-8000 n/ceJt., a 8 pe>KHMe ycJtopeaaH - /5-7 I .10 MM.pT .CT. npa89A9Hbl ae-

KOTOpble paC"'9TBb19 A8BHb19 H 9KCnepHM9HT8flbHble pe3ynbT8Tbl no 0Tit8"11t9 UHJtno

TpOHa 8 pe>KaMe ycJtopeaaH, aaa auanaa ueaTpanaaoaauaoll cacTeMbl cjJop8aJtyyMuol! 

OTJta"'JtH, a T8Jt >K 9 fiOflY"19H8 npH0nH>K9HH8H cjJopMyna 388HCIIMOCTH CKOpOCTH 0Tit8"1KH 

cjJop8axyyMaoro aacoca oT poaa raaa. 

Bs eaeaue 

npa p9W9HRH 3aAa"'R nonyqeHHH H900XOARMOrO BaKyyMa H C03AaHHH BaKyyMHOl! 

CRCT9M bl yCKOpi!T9nH BalK HO yqeCTb OC009HHOCTH, npacylUH9 aaHHOMy THITY yCKOpRTen H, 

UHKnOTpOH MHOroaapHAHb!X HOHOB naoopaTOpHR BAepHbiX peaKUHI! OY1Hk1 /Y-300/ 

C AHaMeTpOM nonl(lCOB 300 CM HM99T pH A OC009HHOCTeii, KOTOpbiMH OoycnaBmiBa.OTCH 

onpeaeneHHbl9 TpeOOBaHHH K B8K Y YMY B KaMepe UHJtnOTpOHa H K BaKYYMHOII CHCTeMe. 

UuKnoTpoa Y-300 npeauaaaaqea ana ycKope HHSI MaoroaapSIAHhtX I!OHOB/l/ At 

Ne N, 

MaCCOBOMY 'IHCny 

o,, c 
A 

a TaK>K9 ApyrHX 3n9M9 HTOB C OTHOW9HH9M 3apHna 

B npeaenax 

z 
A 

1 
7 3.5 

z 

npH aToM aaeprHSI ao nlKHa cocTaBHTb OT 4-5 Mas/ayKnoa no 9-10 Mas /ayKnoa. 

K 

HanpH>K9HHOCTb MarHHTHoro nonst B ueHTpe sapbRpyeTCst ao !9000 spcTea. 3aaop 

M9lKAY noniOCaMH M arHHTa , a TaKlK9 paCCTOSIHHe M9lKAY OOB9pXHOCTSIMH ayaHTOB H 

nnaKHpOBKOll KaMepbt, pasaoe !00 MM, orpaau"'eHbt Ta!c>Ke H3 coo15pa>Keaul! MHHHManb

aol! MO!llHOCTH OHTaHHSI MarHHTa. 3TO paCCTOSIHH9 009Cfi9'1HBaeT aneKTpH"19CKYIO npoq-

HOCTb saonb MarHHTHoro nonst npu B4 aanpH>KeHHH aa ayaaTax 2 V 0 

-5 
npH BaKyyMe He Xy>Ke / 1-2 / .[0 MM.pT.CT. 

= 300-350 lt8 

TaKoe BhtCOKOe aanpst>Keaue aa ayaaTax npu MO!llHOM noTOKe raaa no 

300 CMS aTM /'Iac/2 /, fiOAaBa9MOM B HOHHbtl! HCTO"'HHK, SIBnsteTCSI Ba>KHOll 0C009HHOCTbiO 

UHKnoTpoaa Y-800. OTciOaa BhtTeKaiOT onpeaeneHHbte Tpe6oBaHHSI K KOHCTPYKUHH ayaa

TOB, HCT0ttHHK8, K8M8pb1 H K B8KYYMY B KaMepe, oco6eHHO ecnH yqecTb, qTO p8CCT0 SIHH8 

M9>KAY BbiTSirHBaiO!ll9ll n HH30ii ayaHTa H wenbiO HOHHOrO HCTO"'HHKa H e BenHKO / f0 MM f
2

/ 

H B 9TOM M9CT8 HM88TCH UOBbiWeHHOe .Q8Bll8HH8 38 Ctt8T HCTetteHHSI HeA.Tp81IbHOrO r838 

H3 HCTO'IHHKa. nocTOSIHH09 HanpSI>K9HH9 Ha ' OTKnOHSIIO!ll9H nnaCTHH9 TpaKTa BbiBOAa nyq

KB AOU>KHO 6btTb !00-150 KB npH OTHOCHT9fibHO Manb!X paCCTOSIHHSIX M9>KAY nnaCTHHB-

MH, O.OH8 H3 KOTOpbiX H8XO,UHTCSI llO.ll llOT8HUH8liOM 3eMliH, H Me>Kil.Y Oli8CTHHOA H Kpblw-

KBMH ayaHTOB. 3TO TaK>Ke Tpe6yeT AOCTBTO"'HO xopowero BaKyyMa B paiioae pa3M9lll9 • 

HHSI llll8CTHHW
1 

8 TaK me onpe,neneHHOA ttHCTOTW noaepXHOCTeA C8MHX llll8CTHH H H30liSI-

TOpOB. 

B cas:raH c aTHM oco6oe aRal.feHHe npH.a.aaanocb aoaMo>KHOCTH M8KCHM8libHOro CHH

*9HHH KOliH"1 8CTB8 M8CliSIHbiX napOB, npOHHK8lOWHX B 06'beM UHKliOTpOH8 H3 BSKyyMHbiX 
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HaeoeoB, 'IT06bJ H36e>KaTb 06pa30SaHH!I Ha MeTaJJJJH'I9eKHX nosepXHOeT!IX H H30JJ!ITOpaX 

SJJH!IIOIUHX Ha 3JJ9KTpH'19eKyJO npO'IHOeTb MaeJJ!IHbiX nneHOK. 

Oeea aHH e 3Ha'IHTenbHoro KOJJH'IeeTsa napos Maena Ha nnaKHpOSKax KaMepbi, ayaH

Tax, OC06eHHO B pa~OHe BHTKOB CBH3H H 38K0p8l.IHB8JOIU9A ll118CTHH bi , MO>K8T npBBO.LlHTb 

K s o aHHKHOSeHH IO B'i-pa3p!IL! a
13 1 

H K 6o nbWHM ra30SbiL!eneHH!IM H3-3a paano >KeHH!I 

Maena nOll S031l9lleTSI'J9M 3JJ9KTp0HO S H HOHOS. 

npi'I o 6 n y 'I9HHH M HW9Hell llnll HeeneL!OSaHH!I !lll9pHbJX peaKUHll Ha MHOroaap!lllHbJX 

aoaax enol! yrnepoaa, o6pa3yJOIUHlle!l 3a c 'leT p a3nO>KeHH!I nneHKH Maena HOHHbiM nyq

KoM, Mo >K eT snH!ITb Ha xapaKTep paece!IHH!I H nornomeHH!I npoayKTOS, o6pa3yJOIUHXe!l 

B peSKUJUIX C TSI>K 91lbiMH HOHSMH, ttTO MO>K.eT HCK8>K8Tb pe3yllbT8Tbi 3 KCll8pHM8HT8. 

no-SHL!HMOM Y, enol! yrnepOL!a 1 MKprp / eM
2 

eymeeTBeHHO He BnH!I9T Ha H3M9H9HH9 na

paMeTpOB npOllYKTOS peaKUHll e T!I>KenbiM H HOHaMH, 

Bee BbiWeHano>KeHHble eoo6pa>KeHH!I, Ka3anoeb 6bl, Tpe6yJOT npHMeHeHHH s BaKyyM

HbiX H8COC8X *aenpOCTp911HB88Mb1X • llOByweK, OX118)i{Jl89Mb1X >KH.ll.KHM 830TOM, tfTO, B 

eBOJO O'lepellb, npHBeno 6bl K C031laHHJO cno>KHOl! CHeT9Mbi L!HeTaHUII.OHHOrO HenpepbiBHO

ro nBTaHB!I JJOByw e K >K HL!KHM a30TOM H 3Ra'IHT9llbHOMy ero paexuay - 2000 Kr/eyTKII • 

no-sBL!HM!JMY, OllHHM H3 MHOrHX ¢aKTOpOS, BnH!IIOIUHX Ha nony'I9HH9 MaKeHMaJJbHO 803-

MO>KHOll HHTeHeHSHOeTH HOHHOrO ny'IKa Ra KOHe'IHOM paaayee H nocne BbJBOlla ero H3 

KaMepbi, HBn!leTeH nepe3ap!!L!Ka H paeee!IHHe yeKopeHHbJX 'laCTHU Ha OeTaTO'IHOM raae. 

B yenoSH!IX - UHKnoTpoHa Y-300 / 6onbwoll noTOK ra3a B "ueHTpe" / xapaKTep paceeHHH!I 

H oepe3apHL!KH 6 yaeT 3aBHeeTb OT paenpeaeneHH!I aasneHH!I B KaMepe no pallHYCY H OT 

3H9prHH HOROB , a TaK>K9 OT a6COJJIOTHOl! B9JJH'IHHbl L!aBJJ9HH!I S KaM9p9.B UHKJJOTpOHe 

Y-300 pacceHHH9 H n9p93ap!!L!Ka yCKOp9HHbiX HOHOB npOHCXOll!IT B OCHOBHOM Ha Heli

TpanbHbiX MOJJ9Kynax TOrO >K9 ra3a, KOTOpbiA HCnOJJb3Y9TCH llJJH nony'I9HHH HOHOS, a 

TaK>K9 npHM9c9A I 0
1 

N 
2 

co, H
2
0 , napbi Macna H ap./, a nyTH, npoxoaHMb19 

HOHaMH, 3Ha'IHT9JJbHO M9HbW9 / 1000 M / , '19M, HanpHM9p, B CHHXpO¢a30TpOH9 . 

V!a npOU9CCa YCKOpeHH!I B OCHOBHOM 6yayT BbinallaTb T9 HOHbl, KOT0pb19 M9HHIOT 

CBOll 3apHll B p93YJJbTaT9 CTOJJKHOB9HHA C aTOMaMH OCTaTO'IHOrO ra3a,PaCC9!1HH9 Ha 

OCTaTO'IHOM ra39, no-BHllHMOMy, 6y ll9T HrpaTb CYIU9CTB9HHYIO pOJJb TOJJbKO npH paCC9!1-

HH!I Ha 60JJbWH9 yrJJbl, npH ManbiX yrnax 3a C'I9T <PoKYCHpOBKH MarHHTHbiM nOll9M 'ldCTb 

HOHOB 6y ·.n9T B03BpaiUaTbC!I B ny'I OK. 

KonH'19CTB9HHa!l OU9HKa 3cj>tP9 KTOB pace9!1HHH H n9p93apSIL!KH MHOr03apHL!HbJX HOHOB 

Ha OeTaTO'IHOM raae B URKllOTpOH9 !1Sl!H9TC!I CnO>KHOll 3alla'l9ll H np91lCTaSnH9T C060ll 

CBMOCTO!IT9nbHYIO npo6JJ9My, KOTOpa!! MO>K9T 6biTb pew9 Ha S CJJ9UHanbROll pa6oTe , 0a

H8XO •xcnepHMBHT81lbHOe H3Jl.f9 HH9 38BHCHMOCTH HHT8HCHBHOCTH HOHHOrO nyqKa OT B8Ky

YM8 B K8Mepe 6yll,e T HM9Tb 3H8t{ 8 HHe .LlllH Bb1SICH9HHSI B03MO>KHOCT9A IIOBbiW9HHSI HHT9H

CHBKOCTH ROHROro nyttKS B UHKilOTpOHe. 

4 

np9 1lCTaSnH9T H9KOTOpbiH H H T 9p9C paCCMOTpeHHe aq,¢9KT 8 B03MO>KHOi'l n 9 p 93ap!l ll -

KK y cKopeHH bJX HOHOS S npHCYTCTBH H napOS Macna C 60nb WHM 

/ 500 / . T aK, B pa60T9 / S/ liocneao saHa noT e pH aapHL! HOCTH npH 

2 19 
n9poaa 5 M Krp / cM HOHaMH F · c 3H9prH9il ao 28,5 Mas, 

M0119KY11HpHbiM B9COM 

n p oXO>Kll9 HHH enOl! yr-

35 
Cl c aH9pr u 9ll ao 

3 1, 1 Mas 
1 

Dr 79 c aH9pru eil a o 35 Mas, npH 3TOM oKa3anocb , 'IT O c ys9JJH'I eHH9M 

gH e prHH S biXOll HOHOS C 6o nbW 9H 3apHL!HOCTbiO yseJJH'IHB89 T C!I. 

EcnH npo nasecTH oueHK Y 3K B HBaneHTHoro cnoQ yrnepona, npoxonRMoro HOHBMH no 

anHHe nyTH ycKope HH!I, npH ycnosi! H : a nHHa nyTH - 1000 M, nnomallb C9'19HHH n y'IKa -

2 0 - 8 
1 eM , ynpyr o cTb napes Macna BM-1 np11 T eM n 9paT y p e +20 C - 1.10 MM .pT.CT., TO 

-2 2 
Ha CS09M nyTH H OHbl npOllllyT aK SHSan9HTHbJH enol! Macna 3.10 MKrp/cM , 'IT O Ha .C:B4 

/5, 
nOp~llKii M9HbW9, '19M B • 3To rOSOpHT 0 TOM, 'IT O Ha n pOU9C C nep93ap!!L!KH npHCyT· 

CTSH9 nape s Macna / a T9M 6on99 npH ynoTpe6neHHH oxna->Ka a eMbiX nosyw9K D BaKyyM

Hbl X H8 C OC8X f He OK83biB8eT CYWBCTBBHHOrO BnHstHHQ. 

Bb1w9 eano>K9HHbl€ coo6pa>K9HHH a aJOT ocHOBaHue np9an ono>K HTb , 'ITO C031lBHH9 sa-

-6 -5 
K YYM B S KaM9pe S np9aenax 5.10 - 1.10 MM,pT.C T, S npoueCC9 yC KOp9HH!I npH no-

T OKe ra3a H3 HO HHOrO HCTO'IHHKa ' llO 5 cM
3

aTM I MHH Yll0 Bll 9 TSOpHT Tpe6oD aHH IO nony'le-

HH H M8 KCHM8nbHO B03MO>KHOA: HHTBHCHBHOC TH HOHHOrO nyttK8 H tfe npHBB .QBT K C03D8HHIO 

S 9C bMa rpOM031lKOH H CJJO>KHOll BaKyyMHOH CHCT9Mbl. 

LlnH yc K Op9HHH 'ISCTHU c pa3nH'IHbiM ZJA HB 06XO.UH MO HMBTb B03MO>KHOCTb H3-

M9 He HH!I !lllH Hbl S On Hbl yCKOp!I!OIUero Hanp!!>K9HHH OT 50 M llO 100 M, 3T O npHB91l9T K 

ysenHttBHHIO pa3M9pOB p930H8HCHOA CHCT9Mbl 1 8 C fl 9.UO B8T9flbHO , K 3H81.{HT9flbHOMy y s e 

JJ H'I 9H H IO o6'beMa saK y yMHoil KaM e pbi 170 M
3 

I H n o s 9pXHOCT H / 800 M
2 

I , onpe a9nq JOJU HX 

Sp9M!I OTK B'I KH C aTMoc¢epHOrO llaBIT9HH!I H nony 'l eH H~ H9 06XOllH MOrO SaKyyMa. 

11 cnOnb30BaHH e llll!l YCK0p9HH!I HOHOS TaKHX S 9 CbM8 ll9cPHUHTHbJX ra30B, KaK Ne 
22 

H .a.pyrH X, Tpe6ye T C03ll llHHH CHCTBM bl ynasnHB8HHH, QqHCTKH H B03Bp8T8 HX llflH MHOro

KpaTHOrO HCnOnb30SaHH!I. KOHCTpyKTHBHbl9 p9W9HH!I p!!llB OCHOS H bJX Y3ll0S UHKllOTpOHa 

Hrpa!OT Sli>KHyJO ponb L!n!l llnHT9JJbHOH 3KcnnyaTaUHH, Ha ll9>KHOCTb pa60Tbl y 3nOS UHKJJO

Tp0H8 .ll0fl>KH8 6biTb B biCOK0 1i, OC06BHHO T BX, KOT Op bi9 o6ecnettHB810T BBOll H BbiBO.O. pa3-

nH 'IHOH a nnapaTypbl 6ea HapyW 9 HH!I SaKyyM a / npo6HHKH, H CT O'IH HKH, TpHMM9pbl, 3aKo pa

'IH BaiO IUa!l nnaCTHHa, BHTKH CSH3K, IOCTIIpOSKB a yaHTOB H ll p , / , 

B aaHHo ii pa6o T 9 paccMaTpHBaJOTC!I s o npocbi onp9aeneHHH oc HoSH biX napaM eTpOB 

saKy yMHoii c e c Te Mbi nHKJJOTpOHa Y-300, cxeMa saKyyM HOll OTK B'IKH H xapaKT9pHCTHKa 

S aKyyM HOH C IICT9Mbl, 31leCb TaK >K9 qpHB91l9Hbl p 9 3Yl!bTaT bl aHaJJH3a CHCT9Mbl cpOpBa-

KyyMHO~ OTK 81.{ KH H HB KOTOphle Op8KTRl.J:BCKH9 .0.8HHhl9, nonytteH H WB npH 3KCnnyaT8UHH 

URKflOTpOH8. 
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1. O e a o sable n apaMeTp hl saKyyMa o A eaeTeMbl 

Cs Ha& Me >K LlY a cpcpeKT HBHOli eKop o eT&IO O'>' Ka'IKH o 6 'beMa Sa H 3a LlaHHbiM Lla B11e -

HHeM p 

r Ll e : QD 

Oa 
Qr 

p . 
Sa 

B eTanHOHa pHOM pe >K HMe 011peLle l!!leTe!l H3BeeTHbiM eOOTHOW eHHe M: 

SaP• 3- Qu + QH+ Qr ' 

OOT OK f'838 H3 HCT O'I HHK 8 HOHOB B 

HaTeKa HHe B 06'beM B 11u I ee K, 

n u l eeK, 

r aaooT Lle 11eaae nose p x aoeT ell o 6'b eM a B 11 u l e eK, 

LlaB11eHHe B ,J. , 

eKOpOe Tb OTKa'IKH B 11 l e eK. 

.il 1111 u HK1IOTpo Ha Y-3 00 : QD ~ 5 eM
3 

aT M I M HH • 60 11 1J. l eeK, 

p - -6 -5 
- 5 .J0 " 1.10 MM,pT.eT , 

0npeLl e11eHHY IO e110 >K HOeTb eoeTaB11!1eT 3aLlaHHe Be11H'IHH Q
8 

H Qr , KOTOpble Tpe-

6 yiOT y 'leTa KOHeTpyKTHBHbiX oeo6eHHOeTeli H 3HaHHR OnhiTHb!X LlaHHbiX no ra300TLle11eHH!O 

MaTepHa1IOB B BaKyyMe, a TaK >K e HeKOTOporo OnbiTa no KOHeTpyHpOBaHH!O R e03LlaHH!O 

BaKyyMHbiX eHeTeM, .il11st BaKyyMHOrO 06'beMa URK110TpoHa B03MO >K HOli Be11R'IHHOli HaTe

KaHHst, HeXO LlR H3 On&ITa e03LlaHHR BaKy yMHbiX yeTaHOBOK, MO>KeT 6b!Tb npHHstTa Be11H-
-3 3 -4 ' 

'IRHa 1.10 eM aTM,htae Ha I 11HTp o6'beMa H11H 2.10 11 u leeK Ha I 11. TorLla 
-4 

Q8 • 2.10 V 11 u l eeK., rLle V -se11H'IHHa o 6'beMa B 11 . 

BBHLlY TOrO, 'ITO reoM eTpH!i KaMepbl H peaoHaHeHOli 11RHHH, a TaK >K e KOHcpHry pa

UH!I y 3110 B H Ll e Ta11eli , noMeweHHb! X BHyTpH, 0 ,:11H'Ia iOTe!l HeKOTOpoll e110>KHOeTb!O, Tpy Ll 

HO LlOB011&HO TO'IHO paee'IHTaT& se11R'IRHy o 6'beMa. Ha pae . 1 npeLleTaB11eH o6wz ll BHLl 

BaKy yMHOrO 06'beMa UHK110TpOHa, KOTOpb!li LlaeT HeKOTOpOe npe LleTaB11eHHe 0 ero e110 >K

HOe TH H paaMepax. Be11H'IH Ha o6'beMa 6bl11a aaALleHa e11eLlyiOWHM enoeo6oM. HaTe Kaaae 

B o6'beM onpe Lle11steTeH cpopM y11oA : 

r Lle: 

,. 
1 

tJ,V a _~~L) , 
t 

tJ. Y -H aT eKa HHe B 11 1J. l e eK, 

y 

p 
2 

t 

- o 6'beM KaM epbl B 11, 

- LlaB11e HHe B Ha'ta11e H KOHne H3Me peHH!I B 1J. • 

-BpeM !I H3Mep e HH!I n OBb!W e HH!I Ll aB11eHH!I B eeK, 

I l l 

Ee11H e03 LlaTb HaTe KaT e 11eM HaTe KaHH e tJ. Y
1 

B 06'beM, KOTOpoe M O>K eT 6b!Tb H3Me

p e ao 6 IOp e TKOli, H OLlHOBpe MeHHO H3Mep!!Tb nOBbllll e HHe LlaB11eHH!I B 06'beMe , TO no11y 'IHM : 

tJ. Y+llY 
1 

B bi'I HTa!l I I I H3 12 I ~ no11y'IHM : 

t ' 

tJ. v ~ v(P;:_p;_ -~J 
1 t ' t 

6 

121 

131 

~a 13 1 o npeLle 11 HeT e H s e 11H'IHHa o 6 'beM a y • .il 11H UHK11 0 Tpoaa Y - 300 

Y = 70500 11., npH'teM H3MepeH He Lla B11 e HH !I Be110eb 110 HOH H3aUHOHHOMy MaHOMeTp y 

C B biM Op8 >K HB8HHeM >K H .U KHM 830 T OM napO B B n o ByW K 8 M8 HOM8 Tp8. 3 H8SI V • onpe.ne-

nSI 8 M H8T8K8HH8 B 06'b 8M ! Oa = 14 , 1 11 u leeK. 

Ta Ka H s enH'IHHa HaT e KaHHSI .a. nst CT Onh 5o nbw Hx o6oeMoe SIBnRe TcR enonHe 

Ll OnyeTHM Oll, ee 11H yqecTb , 9T O K8M8p8 H p e30Ha HeHa!l nHHHR R3l"'OTO B neHbi H3 

e Ta11H I KaMep a u a a ep >K aBeiOwell eTa11H I H eBape H&I &11eKTpoesapKoA . B es ap· 

Hb!X w sa x MO >K e T 6 &!Tb 60 11bWOe '1 He 1IO MHKpOTpeWHH H3-a a 110 BbiWeHHOrO eOLlep >K aHH!I 
I 4 1 

y r11epoLla B eT a11H l o eo6e aHO B o6 bi'IHoA e T a11H CT-3 1 • 3T H M HKp OTpe w HHhl B wnax , 

a T aK>Ke aeebM a M a11 &Ie H8Te Ka HH!I '!e pe a Y11110 THe HH!I H Llpyru e HeKOHT p011Hpy eM&Je Te-

l.fH Mo r y T C03 1l 8 B 8 Tb 3 H 81.f HT 8 nbH bl8 CyMM 8pH bl 8 H8T8 K8H H SI, XOTR M8TOll OM rBnH e B OI"'O 

Te '!e HeKaT e11 !1 OHH MOr y T 6&!Tb H He 06 Ha p y>Ke Hbl . npOH3BeLleM OUeHKy Q no p e 3y11&· 
16, 7 1 r 

TaTa M pa6oT &I , B T a6 11 . I eae Ll e H&I o pHe HTHpODO'IH bi e Ll a HHble no ra3 0 0 TLle 11 e HH IO 

a aKyyM u o r o o6'b eMa UHK1IOTpoHa Y -300 qepea 5 qae o s OT Ka'IKH. 

n osep x HOeTb 

050 1104K8 

o 5 'beMa 

n11 aKHpOBK8 

CaapHbie w Bbl 

Y nnOTHeHHst 

MaT e p Ha 11 

CT811b 

M 8Ll. b 

eT a11b 

BaKyyMHB !I 

p e 31! Ha 

Ta 6 naua 

K -so r aaos 
e I eM2 B 

CM3 aTM I 'I8 C' 

l.!0-4 

4 . 10-5 

5 . 10-2 

5 . 10 - 2 

n110W8 Llb, 

2 
M 

200 

600 

2 

0,4 

Ha oe Ho BaH Hil a aHH biX Ta5 11HU&I 1 Q r = 228 11 l e eK. 

K-so Llecop6upy iOwuxeH 

r aa oe , Ill! l eeK. 

40 

4 8 

100 

40 

O Ll Ha.KO B npouecce He· 

apep b!BHOI OTKa'IKil Qr 3HBYHT enb H O y M e H hwa eTc st . T aK, H an p HMep , raaooTa eneHue 

BaKyy M HOli pe3HHbl 11pH Xp aHeHHH e e 11 0Ll cpO pB8K yyM OM B T e '!e HHe 2 2 'I H OTKa'IKH B Te

'leHHe 6 -Tu 'lacoa y M eH&waeTe H B 3 p aaa . C Ko poeT& raaoOTLle n eHHH c e LlHHilUbi nosep x -

16 1 
HOC T R B blp8 )f{8eT C SI 3 8BHCHMOCTb iO 

Ill !l =A - B t , 

r Lle A H B - KOBcpcpH UHeHT bi , on p eLlenHeM bie a KenepHMe HT a n&ao Ll11 H Ka»<noro MaTe -

pHa na, - Bp eM Sl B 1.f8C 8 X. 

O T aowea11e nOT OKOB aa paanK'IHoe speM H 11 li t 2 6yLleT pa sao: 

.S.., = l OB( 7- ~) . 
q. 

T a K, LlnH Me Ll i!, n pOMbiT Ol1 5e Ka HHOM H a ueT OHoM, t =5~. 12 = 2 5 'I H B • 0,2 1 , 
4 1 

--'4- • 10 , T . 'L r 33 0 0T Ll e11 e HI!e e MeLl HOA no Be p XHOeTH yMe H& waeT e !l . .il1111 e s a pH biX 
q 

waoa2 aa :.T o >K e speM H r aaooTLle n eH He yMe H& waeTc H B 6 p aa. TaKHM o6paaoM, q epea 
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25 qacoa nocne OTxaqxH Qr CTSHeT paBH b!M npHMepHO 40 n p. /cex .0Dll.(Hlt nOTOK ra-

38 CO CTSBHT 114 n 1! / cex . 

.[InA LlBHHblX ycnOBHll TO'IHOCTb oueHKH HeBe 11HK8, H 003TOMY MO>KHO OKpyrneHHO 

npH HATb Qr • 100 n p. /cex. 

s ~ 2 . 10
4 

3 . 

Toraa H3 S 
3 

• ~ nonyqHM 3aaqeaHe aeo6xoa HMo ll cxo -

n . /cex npH p ~ 5.10-
6 

MM.pT.cT. C yqeTOM nponycx-pOCTH OTKaqxH: 
• ' 

HO li COOCODHOCTH naTpyoKOB LlnA npHCOeLl HHeHHR BSKyyM HblX HSC OCOB H BXOLlHb!X OKOH B 

naTpyoxax, ,B KOTOpb!X BCTaBneHbl pelUeTKH LlnR nHKBHLlaUHH pa3pb!B8 nnaxHpOBKH, Heoo· 

xoaHMaR cJtopocT& OTJtaqxH aon>Kaa Db!Tb yae naqeaa npHMepao Ha 30% H MO>KeT Db!Tb 

OpHHRTS paBHOl! 3.10
4 

n / ceK . 

.[InA Toro, qToobl o6ecneqHTb Tpe6yeM y lO cxopocTb oTxaqxH o61oeMa npH a aHHOM 

Ll 4BneHHH H nOTOKe raaa, HeOOXOLlHMO noaoopaTb BblCOKO!IaKyyMHble HaCOCbl C nOLlXOLlSI' 

lU HMH Xapa&TepHCTHKSMH, YLlOBneTBOpSI!Oll.(He Talt>Ke KOHCTpyKTHBHblM Tpe ooBaHHRM B ue

noM Bcero UHKnOTpOHa. 0oblqHo HaCOCbl OOLlDHpalOTCSI H3 HOMeHKnaTypbl HaCOCOB, Bbl

nycKaeMblX npOMbllUneHHOCTblO, HnH pa3paoaTb!BalOTCA 3aHOBO Ha OCHOBaHHH HMelQll.(ero

CSI Onb!Ta no C03LlaHH!O BaKyyMHbl X HaC OCOB. TaKHM nOLlXOLlRlU HM HaCOCOM OKa3aiiCSI 

BhlC OKOBaKy y MHblll arperaT BBA-20-2a 
181 

co cKopocT&lO oTxaqKIJ 1.10
4 

n/cex npH aaa-
-6 -4 

neHHH 5 . 10 - 1.10 MM .pT. c ·r., C anyCKHblM OK HOM 50Qx850, oe3 nOBYllli<R, 

Lf /9/ · 
-.acno aacocoa onpeaensreTcsr q,opMynolt ansr cnyqasr oaaaaxoaoA nponyc&aoA 

CnOCODHOCTH OpRCOeLlHHHTen&HOrO naTpyoxa R CKOpOCTR OTJtaqx& HSCOCa : 

n • _q_. g+:u 
p • H 

rae Q - noTox ra3a a n IL /cex, p - 38 Ll8HHOe LlaBneHHe B p. 58 -cxopocT& 

OT JtaqKH H8COC8 npH LlaBneHHH p, U- nponyCKH8SI CnOCODHOCTb naTpyoxa B n / cex. 

EcnH npHcoe a HHHTen&Hblll naTpy6oK BblopaT& npRMoyron&Horo ceqeHHSI pa3MepoM 
. 1101 

500 x 850 x500, To U B cnyqae MonexynRpHoro pe>KHMa onpeaenRe Tcsr q,opMynolt : 

U a .30 9 k a' b 2 

' l..(ai-b) 

rae : a H b B CM. L B CM, k o f(ajb) 

TOM COnpOTHBneHHA BXOLlHOlt LlRa<t>parMbl U 

Toraa npa ycnoaHH, qTo aacoc Bblopaa c 

• B aawe M cnyqae 

~ 2.5.10
4 

n / ceK. 

K 1,15. C yqe-

S8 ~ 7000 n / cex 13TO TO, qTo MO>KHO 

Dblno O>K RLl4Tb a nsr Hacoca BBA-20-2a c noBylllKoA /, no nyqHM n ~ 3,5. npHHHMSeM 

n • 4. Oaaaxo ansr Toro, qToobl RMeT& pe3epa no cx opocTH oTxaqKH H. no KOnH'IecT· 

ay aacocoa, aa UHxnoTpoae Y-300 npa:asr,·a yCTaHOBKa 6-TH BblcoxoarutyyMHbiX Hacocoa. 

3TO T8Jt>Ke aeooXOLlHMO anSI 6onee ObiCTporo BOCCT8HOBneHHSI BaxyyMa npH npoOOSIX H 

LlpyrRX KpaTKOBpeM e HHbiX yxyawe.HHAX B4KYYM8, 

8 

2. BaxyyM aasr xaMepa H a a xyyMHaA Cl!CTeMa 

Ha pHc. 1 npeacTaaneH oolURA BHLl aaxyyMHoro o61oeMa uax noTpoHa Y-3 00, c o c

TOSilllero H3 oaKOB 1 /pe30H8HCHOlt nHHHH /, KaMepbl 2, noMell.(e HHOH Me >Ka y no ll lOCSMH 

MarHHTS, KO >K yxa 3, BHyTpH KOTOpOrO pa3!'.eU.[eHa o no pa W TOKOB LlyBHTOB , llpHKpe n n e H

HB SI K BHyTpeHHeii CT e HJte DSKOB, H3M e pHTeJlbHOil TpyDbl 4 C onOKOM BaKyyMM eTpHqec KH X 

LlBT'I HKOB, wnl038 5 a nSI BB0Ll8 B KaMepy npODHHKOB llpH paoOTe H8 BHyTpe HHe M llY'lKe, 

HO HOnpOBO Ll8 6 anSI BbiBeaeHHOrO nyqxa H OTCexaeMoro WHOepOM OT OC HOBHOrO 001oe " a . 

K xo>Kyxy 3 qepe3 Tpy6onpoBOLl c aeHT!IneM D,. - 80 noacoea a:HeH KOHLl HUHOHep 

KD. - 25, cny>KalUHlt ansr q,an&TpauHH H HexoTopoil ocywxH HanycxaeMor o a ofi1oeM 

B03,llyXa npH ero BCKpblTHH , BHTOK CBR3H 8 ansr nepellil 'IH 81.{-HanpR >KeHHA HS LlYBHTbl . 

6aKH 083 KOHYCHOlt qaCTH H KO>K YX H3rOTOBneHbl H3 ODbl'IHOlt CT81lH H npeacTaB-

nSI!OT COOOll uenbHOCB8pHY!O KOHCTpyKUH!O, npR'IeM CB8pHOH WOB nono>KeH K4K H3HyT p H, 

TSK H CHapy>KH, KaMepa COCTOHT H3 llBYX OOJlOBHH , CBape HHblX H3 Hep >K aBe KJll!eii eT a

nil , H COOHpaeTCSI COBMBCTHO C HR>KHKM H BepXHHM nOJllOCSM H MarHHTB , OLl HOBpeMe HHO 

cny>KalUHMH noaepxaocTAMH BaKyyMHoro o61oeMa xaMep&l. Ha xaMepe I a aa 6axax / HM e

lOTCH CMOTpOBble OKlla, BBOLl OTKnOHSI!OlUelt CHCTeMbl, BBOLlbl nOLlCTpOe'IHblX TpHMMepOB 

H Llp. BRyTpH BaKyyMHbllt 001oeM OllaKHpOBaH MeLlHbiMH nHCTaMR, K KOTOpb!M npHnSRHbl 

TpyDKR OXJlalKLlBHHSI, C 3aLlHBlt CTOPO·Hbl KO>KyXa yCTaHOBneH H30nSITOp, qepe3 KOTOp bllt 

npoxoa&T TpyoKR oxna>KaeRHA WTOKOB a ayaHToa. YnnoTHBHRSI JtaMepa-6axa, 6axH-xo 

>Kyx OOBCDB'IHB8!0T HB TOJlbKO repMBTH'IHOCTb, HO.. H XOpOWHlt aneKTpll'leCKHlt KORTaKT 

M a >Kay nnaK wpoaxaMH. B Ta6naue 2 aaaa xapaxTepHcTRKa ocROBHblX y3noa o61oeMa 

OHKnOTpoHa. 

Ta6naua 2 

n o aepXHOCTb noaepXHOCTb .[lnHHa .[lnaaa .[lnHHa 

Y 3 e n 061oeM 1 
CTanH, M9.0H, caapa. ynnoTHe- Tpy ooK 

2 2 WBOB, HHlt aa- BOLl . 
3 M M 

M M KYYMH. ox na>K n ., 
pe3HHbl, 

M 
(\( 

S a K H 50 116 240 260 45 420 

Ko>Kyx 11 30 60 46 25 

KaMepa 7 43 90 56 55 226 

.[lyaHTbl 0,2 - 50 - - 290 

ill T 0 K H L5 - 117 - - 492 

Onopa 0,5 .. 8 

.[lJtR yny'IWeHHR ycnoBHll OTKaqJtH npOCTp8HCTB8 Me>KLly CTBHKOlt OOOJlO'IKH OD1oB"a 
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H nnaxupoRxoA B ropno aune xaMep~ B nnaxupoaxe cnenauo 4 OTBepCTHH D - 80 H 

16 OTBepCTHII ~ ~ 100 B nn8KHpOBX9 ropnOBHH~ 68KOB, 3TO 06ecneqHB89T paBHOMep-

ny10 oTxaqxy c aTMoccjJepuoro naaneHH!I, qTo npenynpe>KnaeT ne¢opM8UHIO nnaxupoBKH 

u nyqwee o6e3ra >K HBanue noaepxnocTeA cTenxu o61.eMa H noaepxnocTu nnaxapoaxu, 

o6.pawennoA x cTenxe • .QenaTb 6on&woe xonuqecTBO ManeH&XHX OTBepcTHA B nhaxupoa

xe xaMep~ u pe3onancnol! nHHHH / xax, nanpnMep, B Y-150/, no-aunuMoMy, ue cneny-

eT, T,X. npOHCXOnHT 3arpB3H9HR9 CT 9HOX non nnaxHpOBKOII / 0'<HW8Tb XOTOp~e MO>KHO 

Ton&xo cnua nnaxupo axu / u oco6enno npu nonanenau 3HaquTen&noro xonuqecTaa son~ 

B pe3yn&T8T9 888pHH OXna>Kn810IUHX CHCTeM, qTo MO>KQT npHB9CTH K pa360_PK9 Bcero 

uuxnoTpona H nn.uTen&noA ero ocTanoaxe. 

Ha puc. 2 npencTaaneua npunuanuan&HaR cxeMa aaxyyMnoA cucTeMbi oTxaqxa uux

noTpoua Y-300 H uuxnoTpona Y-150. Ha aToll cxeMe ua¢paMH 1 _ VJ o6o3naqeu~ B~

coitoBaxyyMn~e arperaT~ BBa-2D-2a. K arperaTaM BBA-20-2a 6~na pa3pa6oTana 

noaywxa ana ynaanuaanus napoB Macna CxopocT& oTxaqJ[a cooTBeTcTaeuuo paBua 
-6 -4 

6000 n/ceK npu naaneuaa 5.10 -1.10 MM.pT.cT. ArperaT cua6>KeH 6ycTepa~M. naco-

coM B-300. npenen&H~A B8KfYM R B~nycxuoe naaneuue COOTBE!TCTBeRHO paBR~ 
-7 

5.10 MM,pT.CT. npR OXU8>Kll9HHH noByWXH >KHnXHM 830TOM B 0,5 MM pT.CT. 

I 8 I 
ArperaT~ YKOMnnexToaau~ wu6epnbiMH 38TBopaMB 850x500 a D, -900 , HMeiO-

IUBMB nacTanuuonuoe ynpaaneaue a aBTOMaTuqecKoe 38Irp~Tae npa yxynweuau aaxyy

Ma B Ofi'beMe UBKUOTpOH8. CucTeMa ¢opB8KYYMHOI! 0Tit8'1KK npencT8BUS19T co6ol!: UeHTpa-

UH30B888YIO C8CT9My OTK8qKB rpynn~ B~COKOB8KYYM8~X H8COCOB onHBM BnB 8eCJ[OUb

KBMH ¢opaaxyyM8~M8 8acocaMH BH-4r c pa3o6annacTB~M ycTpoAcTBOM qepe3 onus 

H3 'leT~pex Tpy6onpoaonoa, co6pauu~x H3 Tpy6 102 x3, cTan& 20, npenaapBTen&HO IIpO

Tpaaneuu~x a npoM~T~x. 

Bee 8 ¢opaaxyyMu~x 8acocoa nonKniOqen~ x nayM KOn&uea~M Tpy6onpoaonaM. 

C UOMOIUbiO B98T.Hnel! D, - 80 HM99TC!I B03MO>KHOCTb BXUIO'IHTb n106ol! 88COC 88 nl0-

6ol!: B3 qeT~pex Tpy6oapoaonoa, npu'leM B03MO>KHa napannen&uas pa6oTa n106blx 8acocoB 

ua n106oA Tpy6onpoaon . 

Bee Tpy6onpoaon~ co6pa8~ c noMOIUbiO coenanuTen&8ol!: apMaTypbi B3 n10pans 88 

pe3B80B~X ynnOT898HBX. Ha puc. 3 nOit838H onBB B3 0C80B8~X THUOB T8It8X coenuue-

881!:. 

YnoTpe6neuue TBKBX coenu8enuA o'le8& yno68o nns M08T&>Ka, a T&K>Ke coaepweu-

80 BCKfiiOq&eT HCUOUb30B88H9 C8Ub¢o80B ll8>K9 nn11 npBCOenH89HBB 89UOCP9llCTBeHHO y 

axona B uacoc nns yCTpaseaB!I au6pauux. Hane>KaocTb Taxxx coenx8e8BI!: a~coxa. 

10 

B c n yq ae aaapJ<II 80li ocTaHOBK8 uacocoB BH-4 n n11 nepexp~THR ¢opaaxyyr.o&oro 

Tpy6onpoaona OT 8acoca so 836e>Ka8ue nonanaBHII t'lTMoc¢epuoro aoanyxa qepea 8acoc 

8 pa6oTHIOIUHe aaxyyMH~e arperaT~ Bcnon&ay&TcR cTannapT8~li xnanau Dy -85 np c 

Tpex¢aa8biM MOTOpOM. npellB8pHT9UbH8H OTitH'IKH 06beM8 C 8TMOc ¢epuorO naBneHBII 

-2 no 10 MM.pT.CT. ocywecTBnHeTC!I H8COCOM BH-6 I N9 81. npen cTaBnBIOT HHTepec 

H9KOTOpb19 naH8b19 pacqeTa ¢opB8KYYMBOil CHCT9M~ nnB OTK8'<HB89MblX r830B: ooanyx, 

ueou, xucnopon, aaoTx/. Ha puc. 4 npencTaanena nna8-cXeMa aaxyyM80II cucTeM~. 
3ana'<a cocTORT B TOM, qT06b1

0
auaR noTox raaa Q , reoMeTpuqecxue paaMepbi Tpy -

6onpoaonoB, cxopocTb OTita'IXH nacoca BH-4 na axone B nac'>c, onpenemtTb n aana HH "> 

H ex~ poeT& OTK8'<KB SA H S 
8 

B ceqeuuu A - B uaqane Tpy6onpoaon a, B c eqe nliH 

c H C' - B MecTax axona Tpy6onpoaonoa ¢opaaxyyMnoli OTK8'1KB BblcoxoaaxyyMHbiX 

H8COCOB. 

B cnyqae cTauao8ap8oro pe>KHM8 OTxaqxa np11 Q ~ 200 n p. fCM ( nOTOit BaRT 

anaoe 6on&we, 'I eM 6blno onpeneneno BbiW e ) pe>KBM Te'leHRR raaa qepea Tpy6onpoaon 

6yneT MoneKynRpuo-aRaKOCTHbiM • .Qaane8ue B yanax Tpy6onpoaona, nponycxnas cnoco6-

HOCTb onpenenReTCII no ¢opMyn~aM~· ------~~-----
P ~ -B+JB2+2A(Q++P:+Bp2 ) 

t A 

u = Ap + B . 

3uaqe nHR A H B 
/1} 1 

~pHBene8bl B CxopocTb OTKB'<KH 8axonunacb no uaaecTBOII 

¢opMyne : 
_1_ ~ _!_ + __ 1 __ 
S S

8 
U 

BaRny Toro, qTo cxopocTb OTK8'<KH nacoca aaBHCHT oT pona raaa, T.K. nponycx

Hast Cll0C06HOC Tb BXOLlHbJX K8H8flOB B C8MOM H8COCe 38BHCHT OT p0.08 OTK8qHB89MOrO 

raaa, aaJ::i n e M cooTHo wenue, noaaonsi!Oll.lee oueHHTb CKOpOCTb OTKS'IKH .!l8HHoro raaa no 

H3B9CTHOII CKOpOCTH OTK8qKR no Boanyxy 8 RaBeCT8biM n a paMeTp8M raaa / a!laKOCTb f . 

CxnpOCTb OTKB'IXH Boaayxa Me X88Hqecxoro H8COC8 no BOanyxy onpenenReTCB COOT

/ ll/. 
Howe aHeM 

_ L = __L + ___I • 
S soan Sre Uaoan 

/4/ 

rae S soan. - cxopocT& OTK&'<KH aoanyxa ua axone B nacoc, n / cex., 

S C"f::! - r e oM e TpHq eC ¥.:8SI CKOpOCTb OTK8'1KH H8COC8 1 n / c e K . , 

UB03Jl 
- nponycx8aB cnoco6uOCTb no aoanyxy axon 8oro xanana nacoca, n/cex. 

x / 

CxopocTb OTK&'< KH no n pyroMy raay: 

_ 1_ = _1_ + _j_ . 
5 ra3 Sr., Uraa 

B bi'<K c ne HKB npoaeneHbi c oTpynnRKOM KHP C10li Uay-xya. 

11 

/5/ 



TaK K&K 

'1 

u- K 
'1 

r.zte: K- Koa.p.p., q -BH3KOeTb raaa, T0~ 0603H&qHB 

, npoae.zts npeo6paaoaause /4/ H /5/, nonyqsM: 
'1 

= a 

S = 5 aoa.ll Sre 161 
raa a S + S r 1-a) 

re B03.ll 

¢>opMyna /6/ .llOBOnbHO TOqHO 6y .ll8T BbiUOnHHTbeH TOnbKO .llnH enyqag BH3KOeTHOrO 

pe>KsMa Te'leuss raaa B K&Hanax uaeoea, .ztnH MoneKynapuo-BH3KOeTuoro ueo6xo.zt•Mo 

yqHTbiB8Tb MoneKynHpHblll qneH, 'ITO npe.zteTaBnH9T H8KOTOpy10 Tpy.llHOeTb, &150 H90i5Xo

.llHMO yqsTbJB&Tb .ztaaneuRe, KOTOpoe TPY.llHO onpe.ztenRTb B K&Hanax uaeoea. B Tal5nRue 

3 .ll&Hbl auaqeuRs S R a .ztnH S " 20 n/ C"eK., 
_

2 
raa. B03.ll • 

.ztaaneHRH 2.10 MM.pT.eT • .ztnH uaeoea BH-4. 

sre • 60 n/eeK npR 

Til6n•ua 3. 

r a 3 •a s n/eeK 

Boa.ztyx 1 20 

Ne 1,71 13,6 

02 1,12 18,6 

Ne 0,97 20,5 2 

Ha pRe. 5 eOBM8W8Hbl rpa<l>HKR 38BHeRMOCTR BbJqReneHHOII eKopoeTR OTJ[QqJ[R 

B03.llyXa SA R S B OT qRena UO.llKnJOqaeMbiX .popBaKyyMHbiX HaeoeoB OT Ns! 1 .llO· 

Ns! 4. Yfa rpa.PHKOB BH.llHO, qTo ecnK SA 3HQqHT9Jl.bHO R3M8HHeTeSI OT qRena UO.llKnJOqa· 

8Mb1X H&eOeOB, TO S B paeTeT oqeub Me.ztneuuo. 

Ha pRe. 6 .ll&Ha aaasesMoeTb eKopoeTH OTKaqKH .ztnll p831Jbl"; raaoa H paanxquoro 

qRena UO.llKnJO'I89MbiX HaeoeOB OT .ztnRHbl Tpy6onpoBO.ll8, a H8 pRe. 7 - 38BReHMOeTb .ll&B

neHKSI oT .ztnHHbl Tpy6onpoao.zta. AuanRa aTHX KpKBbiX yKaablaaeT ua To, '!TO npR paawe

weHRR .popaaKyyMHbiX HaeoeoB ene.ztyeT OeTOpo>KRO UO.llXO.llHTb J[ BOnpoey Bbl6opa Mee

TS yeTaHOBKH H&eOeOB H qxena senonb3y8MbiX aaeoeoB UpK U8RTp8nH30B8HHOII eRCT9M8 

OTK&qKR. 

Ha pRe. 8 npe.zteTaaneua exeMa Tpy6onpoao.zta npe.ztBapsTenbHOII OTKaqKx o6'beMa 

uunoTpoua OT aTMoe.Pepsoro .ztaaneRRSI .llO .popBaKyyMa. 

BpeMH OTK&'IKH OT .ztaaneuxH 760 MM.pT.eT • .llO .ztaaneuRSI 1 MM.pT.eT. onpe.ztenS<eT

eH npR6nR>K8HHOII .popMYnoll: 
v 

t .. 8 -s-. 
r.zte : V - o6'beM B n., S -eKopoeTb oTKaqKR uaeoea. Dna uaeoea BH-6 

s 145 n/eeK • • 1 qae 5 MRH. 

Dn11 oueHKR apeM.eHR OTKaqKR oT .ztaaneHRSI 1 MM.pT.eT • .llO .ll&BneRRH 
-2 

5.10 MM.pT.eT. He06XO.llRMO Onpe.zte nRTb eKOpOeTb OTK&qKR H8 BXO.ll9 B Tpy6onpoBO.ll 

12 

·., .. 

p H F , KOTOp8SI B H8W8M enyqae OK83anaeb paBHOII 6,35 n/ eeK .ztnH eKOpOeTR OT-
f 2 -2 

KaqJ<:s uaeoea BH-6, paauoll 125 n/e eK nps .ztaaneuaa 5.10 MM.pT.eT. BpeM H OTKaqKR 

onpe.ztenHeTell no .popMyne: V I Pt t- 2,3 - - g_ 
Sa Pr 

-2 s -3.ztee& p = 1 MM.pT.eT., P ~ 5.10 MM.pT.eT., a - 6,35 n/eeK, K Bp8MSI 6y.ll9T 
1 2 

paB.HO 
t = 9 qaeoB. 0 6wee apeMH OTK&'IKK 6y.zt eT paauo 10 qaeaM , 'ITO eoana.zta eT e 

npaKTHqeeKH nonyqeHHblM Bp8M8H8M OTK8'1KH H SIBnHeTeH .llOBOn bHO 6onb WOII aen&qKHOII. 

3. HeKOTOpble npaKTHqeeKHe .ll& HH bJe , nony'<eHHble 

npH aKennyaT&UKH UKKnOTpOH8 

Ha pRe . 9 noKaaaua KpHB&H oTKaqKK o6'heMa uaKnoTpoua Y-300 3-MH BbleOKoBaKy

yMHbiMR H&eOe&MH noene H8XO>K.ll8HHSI 06'b8M8 UO.ll 8TMOe.PepH biM .ll&BneHH8M B T8'18 HH8 

uee&on&KRX ue.zten& a npOMbiBJtR aeex noaepxuoeTell 6eH3HHOM a enapToM. B eBH3H e TaM, 

qTo e UOBbiW8HH8M T9MnepaTypbl e&opoeTb ra300T.ll8n9HHSI paeTeT no 38JtOHy: 

hT q- a e , 

H8MR BB8.ll8B nporpeB UOB9pXHOeTR nna&HpoBOJt UO.ll8'1911 ropHqel! .llBeTHnnHpOB8HHOI! ao

.llbl nps TeMnepaType + 70°C a Tpy6&H oxna>K.zteHHH. B MOMeHT no.zta'IR ropgqel! BO.llbl 

p83Jt0 UOBbleRnOeb .ll&Bn9HR9 npR 0Tit8'1Jt9 H8 .popaa&yyM. no .llOeTR>K9HSIH B&KyyMa 

-2 6.10 MM.pT.eT. 6blnR BKnJO'I8Hbl BbleOKOB8KYYMHbl8 HaeOebl, H OTK8'1K8 Benaeb npH npo· 

-5 rpeBe .llO 2.10 MM.pT.eT. noene TpeHRpOBKR BL(-uanpH>K8HHeM BaKyyM B K&Mepe 6bm 
-6 . 

.llOeTaruyT 5.10 MM .pT.eT. XapaKTepHaH KapTHHa R3MeHeHHH .ztaaneHRH B o61>eMe llRKno-

Tpoua , aanReauRaH eaMonRWYWRM MarHHTHbiM aaz:yyMMeTpoM BMBC-1 ao apeMH B03HHK-
/ 12/ . 

HOB8HHH BbleOKO-qaeTOTHOrO pa3pH.ll8 , UOK83.!1H8 H8 pRe. 10. 3.ztee& Heo6XO.llHMO aa-

M9THTb, qTO B .ll8n&HellweM H86!JIO.ll&noe& eHnbHOe BnHHHH8 H8 .llnHT8nbHOeTb nony'leHHSI 

npe.zten&HOrO B&KyyMa npHM8H8HRH .ztnH npOMbiBKR paeTBOpHTenel! /6eH3RH, enHpT/. noene 

1tp8TKOBp9M9HHbiX HanyeKOB 8TMoe.pepHOrO B03.llyXa B T8'18HK8 3-5 'l&eOB 6e3 paa6opKH 

aeero URKnoTpoua a npa upoaaao.ztcTBe pa6oT BHYTPH 6aKoB / uanpaMep , aaMeaa KO~aK

ToB 381tOpaqRB810W811 OIUleTRHbl R qaeTRq&oA aeo6HnbHOA npOMbiBKR 6eH3RHoM/ B&KyyM 

-6 5.10 MM.pT.eT. nonyqanes qepea 20-24 'laea OTK&'IKH e nporpeaoM nnaKapOBOK B Te'le-

HRe 8-MR qaeoB. CaMbiA ny'lwRII ape.ztenbHbiA B8KYYM 6ea no.ztaqH raaa B KOHHbiA KeTO'l-

-6 HBJt 15bln aonyqeu 2,5.10 MM.pT.eT. noene uenpepbiBHOA OTKaqKK B T8q8HK8 aeeKOnbKHX 

H9.ll9n& apR pa6oTe 4-x llbleOJ<:OBSKYYMHbiX HaeoeOB R oxna>K.ll8HHH noayweK apR TeMne

paType -20°C . 

Boawo>KROCT& J:IOpMan&uoll pa6oTbl /a ewYene aneKTpR'lee&oll npo'IHOCTH .llY&HTOB ~ H 

anasaas ua .P&aa'leeKae a&enepxweHTbll npa TeMnepaType noayweK aaKyyMHbiX uaeoeoa 

-15 - -20°C 6blna uall.zteaa onbiTBbiM nYTeM. npa aanyeKe nHKnoTpoua noaywKB oxna>K

.ztanae& >KR.llKKM aaoToM .llO TeMnepaTypbl -130 - -140°C . 3aTeM TeMnepaTypa noayweK 
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6brna noabt we aa no -50°C o xna n<aeaaeM napaMH a3oTa, 'ITO aano y MeHbweaae pac

xoa a >I< HllKOt'O 830T8 B 2 p838. npa a TOll TeMnepaType UHKIIOTpOH p860T81J !I T9'19HHe 

2-x Heae llb, n ocn e 'lero TeMnepaTypa 6bt na noablweaa ao -15 - -20° C, npa KOTopoA 

TBK >Ke HSOIIJOll 8118Cb HOpM811bH8R p800T8 UHKIIOTpOH8, npellSIIbHO llOIIYCTHMBH TSMII&pa

Typa IIOBy WeK -}0°C, BbJWe KOTOpofi B UHKIIOTpOHe nO!IBIIReTCSI XapaKTepaoe CBe'leHHe 

npH BY-pa3p!l lle , 'ITO Bbl3btBaeT CHH >Ke Hae B'-1 -aanp!I>Ke HHSI Ha nyaHTax a aecTa6Hnb

HOCTb paoOT bl UHKnOTpOHB. 

npa ,1la llbHellweil 3KCnnyaTaUH!I UHKIIOTpOHa IIOBYWKH OXIIa>KaanHCb 4JpeOHOBbiMB 

xono a nnbH btM H Mawi!HaM H c npo 1!3llOtl HT enbHOCT bJO 1100-3000 KKan/qac. B HBCTO!IWee 

apeM !I aa xonHTC!I a aana a Ke CI!CTeMa oxna >KaeHH!I noay111eK pacTaopoM Ca Ct
2 

a ao

.:le, OX118 >K/.l8eMOM ,PpeO HOBbiM I! MaWHH8MH C npoH3BOllHTellbHOCTb iO 30000 KKan /qac,, 

KOTOp8!1 aaeT B03MO>KHOCTb 6on ee HBite>KHOli H yllOOHOli 3KCnny aTaUHI! CHCTeMbl OXIIB>t<• 

aeHH!I noayweK. 

npa I!CIIbiTaHHH Ha renHii C IIOMOlllbiO Te'ISHCKaTell!l nTH-13 BCeX y nnOTH9HHA H 

c aapHbtX wao a Te'leil o6aapy>t<euo He 6 blno. HaTeKaaae, 3aMepeaao e aa 100 'lacoa, coc

Taaano 20 n 11 l eeK. 

B pe>KHMe yr; Kop e HHR npH no TOKe .'Ve H3 HeTO'IHHKa HOHOB 4 eM 3 aTM I MHH H HaTe

KBHHH B OObeM 40 II j1 / eeK, 38MepeKHOM 38 15 MHH. no HOHH38UHOHH OMy MBHOMeTpy, 

qTQ ) 'IH'I'b! F>d eT H r 3300T aen cH t: e , 06U( HJ1 OOTO K COCT8BnHn 90 n '-' .' cetL, 8 3 llK Y YM B o6u...-
-6 

eMe npl! OTK8'1K e 4-MQ ttaeOC BMH Obln 6.10 MM ,pT.eL !10 HOHH38UI< OIIHOY.y MB HOMeTpy, 

- 6 
ye Ta HO BIIQH HO""Y npHMepHO B ee p e ll HHe 08KOB, 8 . 10 MM.pT,eT.- n o M8 HOM eTpy HB W IIJ0-

-5 
3e npo6aaK a, 1.10 MM,pT.eT.- no MaHOMeTpy aa H3MepaTenbHOli Tpy 6e . T aKa !! pa3HHua 

B Ll BBnCHH!IX 06'bHCHH9 TCJI T eM , 'ITO 83 U9HTp8 K8M 9 pbl, rn.e fiOM eW89T CSI HCT"Ot.tHHK, no

ll aeTe!l r a3, a H8 H3MepeHH!I no MaHOMeTpy Ha H3MepaTellbHOii Tpy6e B IIHSIIOT e e ll iiHHa 

H tl HaMeTp, a Ta K A<e Haiii!'IHe y nnOTHeHH li B M e eTe yCTBHOBKH MaHOMeT pOB, 

.[la aneaae B cj:> OpBaKyyMHOM Tpy6onpOBOlle B ee'ISHHH 'C' 6e3 BbiMOpa >K HBBHHSI na
-2 

pos D IIOBywK e MB HOMeTpa nT-2 ObJ IIO 3.10 MM.pT.eT,, npH OTKa'IKe 2- MSI HaeoeC.MH 

-2 B H -4 N9 1 H N9 2, 'ITO 6nH3KO K pae'l eTHbJM 3Ha'leHH RM, paBH bJ M 1,8.1 0 MM .pT.eT. 
-2 

a nSI ao3 a yxa H 2,2.10 MM,pT.eT. a nSI aeo aa / 6e3 y 'leTa napo a /. B llBIIbH ellweM a nSI 

rpopBaKyyMHoll OTKa'IKH aenonb3o a a neR OllHH aaeoe ·BH-4 N9 1 HnH N9 2. Haeoe BH-4 

N9 3 Henonb3yeTeR ll ll!l OTKa'IKH WIIJ030B, a Haeoe BH-4 N9 4- ll 1lll ynaBnHBa lfH !I ueHHbtX 

ra30B (Ne 22 ). 

B p e3yllbTaTe 6onbwoll pa 6oTbl no T J.UaTenbHOli e6opKe ae ex y3noa UHKIIOTpoHa, 

O'IHeT;;; e BH)'TpeiiHHX noaepXHOeTeJI H IIHKBHllaUHH HMeBWHXeSI T e'l<!li B BaKyyi\.\HOI! KaMepe, 

np')a eaeH HSI u enoro pHll 8 OnbJTOB H pa eqeTOB no o npeneneHH IO Oe HOBHbiX napaMeTpOB 

-6 BBKYYMHOH e HeTeMbl YllBIIOCb yeTOil'I HBO no ny 'IHTb HeOOXOilHMblfi B8JtYYM 5.10 -
- 5 

- I.J O M14.pT ,eT. npH pa 6oTe UHKIIOTpo H8 OObi 'IHbiM H napOMBeiiSIHblM H llH¢4Jy3HOHHbiMH 

14 

• t ~ 

HaeocaMH 60IIblliOll npOB3BOtlHT911bHOeTH e OX118>Kll9HH9M IIOByllieK 4JpeOHOM npa TeMne-
0 • 

paType -15 - -20 C. Bo3MO >KHOeTb Henonb30BBHBH ¢peoua / ana npyroro npoMe>KYTO'I-

aoro XIIBJlOBT'eHT8/ tliiSI OX118>KJl9HB SI IIOByweK HaCOCOB B UaKnOTpOH8X BMeeTO >Kanxoro 

a3 oTB. B 3H8'1HTellbHO JI eTeneHa ynpowaeT o6cny>Ka88Hae B Y tl&llieBnSieT axeanyBTBUHJO 

naxnoTpOH8, 110BbiW89T HaJlS>KHOCTb. pa OOTbl B8XYYMHOT'O o6opynoaaRaH, 

UeHTpana3oaaRHaSI ¢opaaxyyMHaH OTXa'lxa aana B03MO>KROCTb ae Tonbxo a¢<PexTaa· 

RO aenOIIb30BATb rf:>opBBXYYMHbiQ HaeOebl, HO a e03JlaTb CHeTeMy O'IHCTXa a B03BpaTa 
22 

!ISCbMB ll9HRat'O ra3a Ne , HM910W9T'Oe!l XOIIR'I&eTaa KOTOporo H9JlOeTaTO'IHO JliiSI 

npOB9Jl9HHR 60IIbllJOT'O 'laena 4Ja3a'I&CKaX axcaepRMQHTOB, 

OnbiT pa6oTbl noxa3an Tax >Ke, 'ITO ana aanycxa BTMoc¢epaoro ao3ayxa a o6oeM 

UaXIIOTpoHa MO>KHO npHMeRRTb OObi'IHblll XORJlallROR9p BMeCTO T'poM03JlXOll a enO>KROJI 
-6 

eaeT&Mbl eyxoro ao3nyxa . BaxyyM 5 . 10 MM,pT.eT. nocne RanyeKa ao3ayxa a o6oeM 

llRKIIOTpOHa Ha 2-3 'ISCa 093 ero pa360pXa B upOMbiBXa aocTaraeTeR 38 12-14 'laCOB 

oTxa'IKa aaa'lane aacocoM BH-6, a 3aTeM BbleoxoaaxyyMHbJMH arperaTaMa, 

B 3axn~qeaae aBTOpbl Bblpa>KaJOT acxpeRJOJO 6naroaapaoeTb 'llleRy-xoppeenoaaeHTy 

AH CCCP ¢>nepoay r.H. 3a U9HHb19 o6cy>KaeRBH H noeTaHOBXY pRJla 3aJl8'1 npR pa3pa-

6oTxe a co3aaaRa aaxyyMRoA cacTeMbl Y-300, a Tax>Ke Sl.n. Maxenacy, IO.U. OrauecR

Ry, A.C. naaJOxy, 3a o6cy>KaeaaR a COB9Tbl no PRJlY aonpoeoa JlBRROA pa60Tbl , 

naTepaTypa 

1. MaTepaanbl xoH¢epeauaa no saepllbiM peaxniiRM e MRoro3apBtlHb1Ma aoRaMJI 
IMapT 195lV. npenpHRT OHSIH P-374, .lly6Ra, 1959, CTp. 147. 

i. ro UR-IlHHb, A.C. naeJOX a Jlp. nonyqeaae MROT'03apatlHbiX !IOHOB R90R8 B HMnyn&c
ROM acTO'IHaxe tliiSI UHKIIOTpOH8, npenpaHT. OHSIH N9 924, .Lly6Ha, 1962. 

&. S.A. 3arep, B.r. Ta111aR . Pe3oHaReHbiA BbiCOXO'IaCTOTHblll pa3pB.Il a B03MO>KROCTa ero 
noaaaneRRR. npenpaHT OHSIH 1058, .Lly6Ra, 1962 • 

4. 3. ¢>Rl11ep. CaepXBbiCOXall aaxyyM. npenpHRT OHSIH 767,.Qy6Ra,l961. 

5. E.Aimgvist, C.Broude et a!. Atom Eu. Cau. Limited Prollfess Report , I. X-31. XII. 1961· 

8. H.SI. 6acanaeaa, )K3T4>, VID1 5 /1958/. 

7. S.C • .QaHRIIRR. KoRCTpyapoBaRae BSXYYMRbiX eHCTeM, rocsaeproH3JlaT, M-n. 1958. 

8. K.n. WyMcxall. BaxyyMRble XORJlQU:::STOpbl XHMH'Iecxoro M8WRROCTpoeRHR. rocTexa3-
JlaT, M., 1981. 

9. H.A. TRryROB. OeHOBbl pac'leTa BSXYYMHbiX CBCTSM, rocaaeprOH3JlaT, 1948. 

10. A. ryTpR R P. Yoxepnaar. BaxyyMROQ o6opyaoaaaae H aaxyyMHaSI Texaaxa. Hn, 
1951. 

11. B.H. Ky3uenoa, MexaH!I'IecxHe aaxyyMRble aaeocbl. rocaueproa3aaT, M-n., 1959. 

12. B.A. 3arep, B..r. Ta111aa. Pe3oHaRCBbiA Bbleoxo'l!leTOTRbiA pa3pRJl B naxnoTpoae. 
npenpRHT OHSIH P-811, .Qy6Ra, 1961. 

Pyxonaeb noCTyu!lna a B3JlaTenbcxaA oTaen 

26 aarycTa 1983 r. 
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PHC, 1. 06ll(Hlt BH.O BSKyyMHOro o(heMa UHKUOTpOH8, 

I 
I 
I 
I 
I I flTH-Ifq I 

L ______________ j 

PHc. 2. npHHUHUH8UbH8S! cxeMa BSKYYMHOll CHCTeMbl UHKUOTpOHOB Y-300 H Y-150: 
--- - UHHHS! cj:lopBaKyyMHOll OTKB'IKH BbiCOKO-BBKYYMHbiX arperaTOB, 

--------- UHHHS! npe.osapHTeUbHOll OTKS'I~H 061oeMa UHKUOTpOH8 C 8TMOC<j)ep&I; 

0 -HOHH38UHOHHbiH MSHOMeTp nM -2, ~ -TepMOU8pH bil! MSHOMeTp nT-2, 
e -MartiHTHbill aneKTpopaapS!.OHblll MSHOMeTp MM-5, .... -saKyyMHbill BeH-

THUb Dy -80 pyquoll, 1>4 -saKyyMHblll seaT HUb py'IHol! Dy -25, 8 
BBKYYMHbilt SBTOKnanaH, VI l, Ylll - arperaTbl BA-05-1. 
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CxeMa Tpy6onpoaoaa npeaaapaTenbHOA OTKaqxa o6beMa uaxnoTpoHa, 6yxaaMH 
A 1 , A2 H T • .n. o6oaHatteHbl yanoBhie TO"'KH, r.ae BbPIHCnHnHc b .aaaneaHe H 
nponycKHaa cnoco6HoCTb. 
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HanpR >Ke HH9M, 


