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5ywyee IO,n, • AP· 13 - 10979 
CacTeMa pacwHpeHHH ycT&HOBitB .. niOilMRna"'. 4aCTb 1. 
KoacTpyKUHH H aKcnnyaTaUBR 

0DHC8H8 CRCHM8 p8CWBpeHRR yCT8JIOBXJI "niOltMHna•, 0TMe'leHbl OTnK

'IHTenbHbiQ OCo68HJIOCTB 88 ltOHCTpy&.HJI, npaBOltSITCR nap&MeTpbl CBCT8Mbl, 

llOCTRrHyTbiQ DpR nnHTenbBOI 8XCDnJ8T8UBB yCT8HOBKH B C88HC8X o6ny'leHHH 

H8 CHHXpOTpoBe H41B3, CaCT&M8 noxaaana COOTBeTCTBB8 npelt1oliBnHeMbiM 

Tpe60B8HBHM R roTOBHOCT& K nnaTenbHOI 3XCnnyaT8UBB, 

MexaaaaM pacwBpeHRH coeepwan oxono 1,8 MnH. uHxnoe, e TOM 'IRene 

O&onO 25 TbiC, - B pelKHMe ltBYX pacwapeHHI K8M8pb1 38 OllHH URKn pa60Tbl 

yc~~:opaTenH. 

Pa6oTa BblnonaeHa B na6opaTOpHK BbiCOXBX 8Hepral OH.RH, 

Coot.ene OIM•••noro ncT•TYT& ue,.wa •ccaeao ... .a . .l(y6aa 1977 

Bus huev J.P. et aL 

Expansion System of the "Ludmila" Installation. 
Part 1. Construction and Operation 

13 - 10979 

.An expansion system of the "Ludmila" installation is describ
e d, Distinctive features are noted, 

The parameters of the system obtained during long-time opera 
tlon In exposure runs at the IHEP synchrotron are described, The 
ayatema ah,._ that It meets the requirements and is ready for 
further long operation. 

The expansion a yatem has made about 1.8 milllon cycles 
Including about 25 thousands made in the mode of two chamber 
cycles per accelerator cycle, 

The Investigation has been performed at the Laboratory 
of High Energies, JINR. 

Coauaaicatloll of tile Jolat luUtate for NaclearReaearc:b. Dubna 1177 

C> lfJ77 CHSWIJ••w• .... •c••,. •IJW/HfWJl.CCAW~afAJ&Ia 

Co3,D.auae cacTeMbi pacwapeHH.R ycTaHOBKH "Jiio.D.MH
na" /1 I 6a3HpOBaJIOCb Ha OllblTe COOpy:>KeHH.R IIO,D.06HblX CH
cTeM, uaKorrneHHOM B CoaeTCKOM Coro3e a 3a py6e:>KoM 
/eM. H3BeCTHble rry6naKauaa 12-'-61 I, a TaK:>Ke ua uenoM p.R.D.e 
caMOCTO.RTeJibHblX KOHCTpyKTOpCKHX pa3pa60TOK, KOTOpble 
6wna awrronueuw B Jla6opaTopaa awcoKHX :mepraH: OHJHI 

I 17-101/ K CM., HallpHMep, . OHCTPYKUH.R MexaHH3Ma pacwa-
peHH.R rrpe,D.c-raaneua ua puc. 1. 

0cH06Hble oaHHble 

1. CacTeMa pacwapeHH.R ycTaHOB:KB "Jlro.nwana" a:weeT 
MeXaHB3M pacwapeHHJI llpBHY.D.BTeJibHOrO ,nei:CTBBJI. 

2. llpaBO.D. :wexaHH3Ma - nueaMaTH'IeCKBi, nopwueaoi, 
C 'leTblpbM.R KJianaHHblMH 6JIOKaMB /06bi'IHO BCliOJib3YIOTC.R 
.nsa 6noKa/. )l.aaMeTp .nropaneaoro nopwaJI - 300 MM. 

3. Canoaa.R ra3oBaJI cpe.na B nueaMonpaao.ne - B03,nyx. 
)l.aana30H pa60'IBX ,naaJieHBH, ,neicTBYIOUUIX BO BCeH CBCTe
:wepacwapeHBJI,- 1,5-25 Kr/cM2. 

4. Ycanae, pa3BBBae:woe npa nepeMe~eaaa no.naB:>K-
HblX ,neTanei /nopwuJI/ :wexaHB3Ma pacwapeuaJI: 

OliTBMaJibHOe - 15 •oHH; 

MaKCBMaJibHOe - 30 •oHH. 

5. YcKopeuae npa .nsa:>Keuaa .neTaneH: MexaHB3Ma: 
OliTBMaJibHOe - 150 g ; 
M&KCBM&JibHOe - 300 g . 

6. Bee rro.naa:>Kuwx ,neTanei - 85 Kr. 
7. Kpaoreauoe pacwapaTeJibHOe ycTpoicTBO /KPY c/ -

rropwueaoe, co cTaJibHbiM /IXI8H9T/ rrycToTenww nopw
HeM, 3aiiOJIHeHHbiM TeliJIOB30JI.RTOpOM. )l.aaMeTp IIOpWH.R -
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Lf~ I I ftl r- r 
1.10. KnarraHHhiH 6noK; 

f2. 3neKTpOM8I'HHTHhlH 
KnarraH; 

3. UHnHHllp rrHeBMOIIpH
sona; 

4.27. AMopTH3arop; 
5. CKanKa; 

liiliJ ~~~ 6. llJTOKi 
p·=-· ~~~--=7• nopllleHbi 

"' · · ·B. Cronop; 

!L. 

!±. 
15 

~ 

9. Tpy6Ka-npeHaM; 
11.Cunosa51 <jlepMa; 

_ 12 .KoMyx; 
13. TerrnoH30n51UH51i 

"X onOllHhiH" lilT OK i 
I 15. nonlllHIIHHKi 

16. HannoplllHesoe rrpo-

~ crpaacroo; 
1 

17 .19. Tennoo6MeHHHKi 
- 18. BhJTeCHHTenb; 

..:' 20. YnnoTHeHHe ropnoBHHhii 
2}, fopnOBHHB K8M8pbli 

j 

~22. UHnHHllPi 
• 23. YnnoTHeHHe noplllHSii 

~i24. nopllleHbi 
.1!! ~ 25. 06beM KaMepbii 

26. CTSIMKa IllapHHpHaSI; ! . 27. KpenneHHe noplllHSii 
• 29. YnnoTHeHHe IllTOKa; 
30. Y3en coenHHeHHSI IllTOKos; 
31. KoMneHcarop reMnepa

TypHhiHi 
_A 32. KpbiillKa llbiOapa KaMephr; 

33. BeHTHnb JlpeHaMHhiH, 

Puc. 1. KoHCIIPYKliUJI ..wexaHua..wa pacwupeHuJI. 

400 MM. YnnoTHHTenLHble nopwueable KOnLua - 6 WT -
H3roToaneHbl H3 nonH3THneua .MapKH RCH - 1000. 

8. Xo.ZJ. nopwu.11: 

OllTH.ManbHbiB - 75 MM, 'ITO COOTBeTCTByeT CTeneHH 

pacwupeHHB l =1*; 
.MaKCH.ManbHO B03MO>KHbiB - 115 MM /l =1,67*/. 

9. KoHCTPYKUH.II MeXaHH3Ma H CHCTe:WW o6ecne'IHBaeT 

B03MO>KHOCTh 3KCnnyaTaUHH YCTaHOBKH "JIIO.ZJ.MHna" B pe>KH

Me .D.BYX UHKnOB paCWHpeHH.II 3a O.ZJ.HH UHKn pa60Tbl ycKo

pHTenB, ,ZJ.nB 'lero B .ZJ.6HCTBHe npHBO.ZJ..IITC.II 'leTblpe Knanau
HhlX 6noKa llHeBMOllpHBO,ZJ.a. 

~nB CHa6>KeHH.II CHnOBOrO npHBO,ZJ.a C>KaTbiM B03.ZJ.YXOM, 

pa3BHBaiOlUHM nepecTaHOBO'IHoe ycunue, cucTeMa pacwu

peuu.R HMeeT ra30BhlB nynLT, KoTopbiB o6ecne'IHBaeT 4JunLT

pauuiO H pacnpe.ZJ.eneuue B03.ZJ.yxa no liJyHKUHOHanLHbiM o6oe
MaM, perynHpOBKY H CTa6HnH3aUHIO ,ZJ.aBneHH.fl 

c 3a,ZJ.auuoii TO'IHOCThiO. Ha puc. 2 .ZJ.aHo cxeMaTH'IHoe H3o-

6pa>Keuue nynhTOBoro cTa6unu3aTopa, c noMOIUhiOKOToporo 

ct 2 
/ 

5 

.,...._:~r.------ II , 
A 

~I 
fZ) ~A_ 

Po 

Puc. 2. Clla6UAU3QIIOP oaaAeHUJI. 
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OCYll(CCTBnHCTCH CTa6HnH3aiJ;HH p;aBJlCHHH B OITHCbiBaCMOH 

CHCTCMC. 3)J;CCb 1 - KJlaiTaH; 2 - lliTYIJ;Cp Ha BXO)J;C B03)J;yXa 

B cTa6unu3aTop; 3 - MeM6paHa; 4 - o6'beM onopHoro .nas

neHHH (p 0 ) ; 5 - 06'bCM CTa6HJlH3HpOBaHHOrO ,naBJlCHHH (Px) Ha 

BbiXO)J;C H3 CTa6HJlH3aTopa. 

YpOBCHb CTa6HJlH3aiJ;HH OITpC)J;CJlHCTCJI COOTHOillCHHCM 

Po S + p1 f p = --
X 8 

r,ne 8 - ITJlOll(a)J;b MCM6paHbi; f - ITJlOll(a)J;b CC'-ICHHH Kna

naHa; P x - )J;aBJlCHHC Ha BbiXO)J;C; p O - OITOpHOC ,naBJlCHHC; 

p
1

- ,naBJlCHHC B MarHCTpaJIH. 

· CTa6unH3aUH1i ocyll(eCTBJHICTCJI Ha yposue ±0,20/o oT p . 
() 

KpuozeHHoe pacwupumeAbHoe ycmpoucmeo 

7! 
3ToT yJen H3o6pa)KeH Ha puc. 3cxeMaTH'-ICCKH. 3.necb 

1 - o6'bCM ny3hipbKOBOH KaMepbi; 2 -noprneub; 3- ynnoT

HHTenbHhie noplllHCBbiC KOJlbiJ;a; 4 - UHJlHH)J;p; 5 - OTBCpCTHH 

'-ICpC3 KOTOpble COC)J;HHJIIDTCH Ha)J;ITOplllHCBOC npOCTpaHCTBO 

/u.n..n./ - 9 H o6'beM KaMephl; 6 - yJen repMeTHJanuu; 

7 - OITTHMaJlbHbiH ypOBCHb 1-1 2 ; 8,1 0,13 - TCITJl006MCHHHKH 

CHCTCMbl TCpMOCTaTHpOBaHHH; 11 - IllTOK; 12 • BbiTCCHHTCJlb 

TCITJlOH30JlHpyroll(HH. • 

PeanHJaUHJI KOHCTPYKUHH KPYc B ycTaHOBKe "Jlro,nMHna" 

IT03BOJlHJla: 

- YCTpaHHTb pa3HOCTb ,naBJlCHHH MC)K)J;y H.IT.IT. H KaMe

poD, B03HHKaroll(yiO KaK CJlC,!J,CTBHC HCCTa6HJlbHOCTH pC)KHMa 

TepMOCTaTHpOBaHHJI 06'bCMOB H.IT.IT. H KaMCpbl B KOHCTpyK

IJ;HJIX, r)J.e 3TH 06'bCMbl pa306ll(CHbl; 

- CTa6HJlH3HpoBaTb 3TO ,!J,aBJlCHHC KaK O,!J,HO 06ll(CC Ka

MCpHOC ,!J,aBJlCHHC; 

- npaKTH'-IecKH ycTpaHHTb pacnnecKHBaHHe )KH.IJ.Koro H2 B 

H.IT.IT. H TCITnOITOTCpH, Bbl3biBaCMbiC 3THM HBJlCHHeM; 

- cTa6HnH3HposaTb yposeHb H2 B H.n.n. npaKTH'-ICCKH 

)J.JlJI Ka*.u.oro UHKna; 

- 3Ha'-IHTCJlbHO COKpaTHTb JlOKaJlbHbiB ITO,!J,OrpeB UHJlHH,!J,

posoB: rpynnw KPYc OTBO.IJ.OM raJosoB: clJa3bl so.u.opo.u.a OT 

nosepxHOCTH 3Toro yJna; 

6 

12. 

Puc. 3. KpuozeHHoe pacwupumeAr.Hoe ycmpoucmeo /KPYc/. 

- cyll(eCTBCHHO ynpocTHTb npou;ecc no.u.6opa H no.u..u.ep

*aHHJI 3a)J.aHHOrO pC)KHMa KaMepbl, ITOBbiCBTb TO'-IHOCTb 

ero CTa6BJlH3aUBB. 

Ca'4AeHeHue MexaHu3Ma c zopAoeuHou KaMepbl 
u zepMe111u3af.luJI 3111ozo pa3oeMa 

I 10 I 

B ycTaHOBKC "JIIO,!J,MBJla" BITCpBbiC DPHMCHCH CITOC06 ' 

CO'-IJlCHCHHJI H repMCTH3aUHH pa3'bCMa MC)K.IJ.Y KaMepOB H 

MCXaHB3MOM C ITOMOll(biD ITHCBMaTH'-ICCKOrO YDJlOTHCHBJI 

KOJlbUCBOB clJopMbl. 3TO YITJlOTHCHBC ,!J,OITyCKaeT DO,!J,BH)KHOCTb 

clJnaHUa ropJlOBHHbl OTHOCHTCJlbHO clJnaHUa MCXaHH3Ma H 

06CCITC'-IHBaCT ,!J,HCTaHUHOHHOC ynpaBJlCHHC repMCTH'-IHOCTbiD 
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3Toro pa3'bewa. Pa6oqee nonmKeHBe 3Toro ylna noKa3aHo 
Ha puc. 1 /no3. 20/ H puc. 3 /no3. 6/. Ha puc. 4 )J.aHa 
cxeMa ny3blpbKOBOH Kawepbi, co)J.ep)f(all\eH paccMaT
PHBaeMLII pa3'beM. illHpOKO H3BeCTeH CDOC06 CO'Ine
HeHBJI a repueT&3aUBH 3Toro pa3'beua c noMOll\bJO ueTan
nuqecxux unu MeTanno41ToponnacTOBW.X npoxna)J.ox 15 •11.12 ; 

co3)J.aJOll\BX *eCTI<Oe coe)J.BHeHHe cllnaHues 1,2/puc.3j.Ilpo
CToTa JToro cnoco6a He KOMneHcHpyeT ero He)J.OCTaTKOB, 
oco6eHHO B KaMepax 6onbWHX pa3MepOB, KOHCTpyKTHBHO 
no)J.06Hb1X KaMepe "JIIO)J.MHna", BBH)J.y: 

- HeB03MO)f(HOCTH DOBTOpHOrO /H TeM 6onee MHOro
KpaTHOroj BOCCTaHOBneHKJI nnOTHOCTH pa3'beMa 6e3 pa3-
6opKH xauepbl; 

- 3Ha'IHTenbHOCTH CHnOBbiX Harpy30K Ha )J,eTanH Mexa
HH3Ma H KaMepbl, B03HHKaJOIUHX npH )f(eCTKOM COe)J,HHeHHH 
B pe3ynbTaTe TeMnepaTypHoH yca)J.KH xopnyca KaMepbl H 
cMeiUeHHJI cllnaHua ropnoBHHW. nocne oxna)f()J,eHHJI KaMepw.. 
B Haw eM cny'lae pa3Mep a' nocne oxna)f()J.eHHJI oxa3b1Ba
eTCJI MeHbWe a Ha - 3,5 MM. I13MeHeHHe pa3Mepa a' MO)f(eT 
KOMDeHCBpOBaTbCJI TOnbKO 3a C'leT )J.ecilopMaUHH H nepeKOCOB 
MeXaHH3Ma, KOTOpW.e,6e3yCnOBHO, Bpe,ll,Hbl H npBBO)J,JIT K: 

- B03HBKHOBeHHJO ycHnHJI )J.e4lopMaUHH, KOTOpoe wo
)f(eT )J,OCTHraTb HeCKOnbKHX TOHH; 

1-- a 
-1 

I 

3 --
g__ 

Puc. 4. CxeMa KaMepbl. 
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- nOBbiWeHHIO H3HOCa nap TpeHHJI /HanpHMep, nopw
HeBbiX ynnOTHHTenbHblX KOneu/; 

- 3arpJI3HeHHJO pa6o'lei cpe)J.bl KaMepw. npo)J.yKTaMH 
H3HOCa nap TpeHHJI; B03pacTaHHJO OfiaCHOCTH pa3yDnOTHeHHJI 
pa3'beMa, HaXO)J.Jill\erOCJI B Hanp•lKeHHOM COCTOJIHHH H T .n. 

HaMH npBMeHeH HOBblH cnoco6 110 'to'lneHeHHJI H repMe
TH3aUHH paccMaTpHBaeMOrO pa3heMa, ycTpaHJIIOIUHH OTMe
'leHHW.e He)J,OCTaTKH nonHOCTbJO HnH 'laCTH'IHO. IlpH 3TOM 
o6ecne'IHBaeTCJI B03MO)f(HOCTb MHOrOKpaTHOH repMeTH3aUHH 
pa3heMa 6e3 3aMeuw. ynnoTHHTenbHw.x npoKna)J.oK H pa3-
6opKH KaMepbl. Cnoco6 OCHOBaH Ha npHMeHeHHH CHCTeMbl 
ynnoTHeHHJI, TO)f()J.ecTseuHoH TOR, 'ITO npHMeueua )J.nJI rep
MeTH3aUHH cTeKna- HnniOMHHaTopa KaMepbl 113! B 3TOM cny
'lae OKOH'Ia TenbHO repMeTH3YfOlUee )J.aBneuue no)J,aeTCJI B 
npoKna)J.Ky TOnbKO nocne nonuoro 3aBepweHHJI npouecca 
oxna)f()J,eHHJI KaMepbl, T.e. Kor)J,a ropnoBHHa KaMepbi 3aHMeT 
csoe CTa6HnbHoe pa6o'lee nono)f(euue. Ha puc. 5 npuso)J.JITCJI 
xapaKTepHCTHKH C06CTBeHHOH )f(eCTKOCTH )J.BYX HCnbiTaHHbiX 
HaMH KOHCTpyKTOpCKHX BapuaHTOB C H306pa)f(eHHblM npocllu
neM nonepe'lnoro ce'leHHJI npoKna)J.KH. B pa6oTe ucnonb-
3YeTcJI BapHaHT npoKna)J,KH C MeHbWCH )f(CCTKOCTbiO. 

Teruroea11 U30AJifiUJI MexaHU3Ma pacruupeHUJI 

3ToT ylen /puc. 1, no3. 13/ JIBnJleTcJI 'laCTbJO o6IUei 
CHCTeMbl )J.bJOapHOH TennoH30nJIUHH KaMepbl "JIIO)J.MHna" 1141• 

On npH3Bau ycTpaHHTb Tennoo6weH MC)f()J.y raloo6pa3HblM 
BO)J.OpO)J.OM B )J,bJOape KaMepbl H CTeHKOH MeXaHH3Ma pac
WHpeHHJI BBB)J.y pa3HOCTH TeMnepaTyp, ycTaHaBnHBaiOIUHXCJI 
so speMJI )J.eicTBHJI MexaHH3Ma pacwupeHHJI. B )J,aHHOM 
cny'lae npuMeneu TennoH3onupyJOIUHi naxeT MeHbwei Ton
IUHHbl /25 cnoeB BMeCTO 50/, 'ITO onpaB)J,aHO MCHbWeB 
pa3HOCTbJO TeMnepaTyp Me)f()J.y B30nBpyeMW.MH nosepxHo
CTJIMB. 
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Puc. 6. CxeMa MexaHU3-

Ma U OeUCm6y10UjUX CUll. 

OnucaHue oeucm6UJI MeXQHU3MQ pacwupeHUJI 

Ha puc. J H306pa)KeHa KOHCTpyKUH.II MeXaHH3Ma, aHa 
puc. 6·cKeneTHa.H cxeMa MexaHH3Ma H cHn, npHno)KeHHhlX 
K ero ,IJ,eTanHM npH ocymecTsneHHH npouecca pacwHpeHH.II B 

KaMepe. 
EcnH npeHe6peqb cHnaMH TpeHH.H, To ypasHeHHe .IJ.BH-

)KeHHH MO)KeT 6h1Tb 3allHCaHO B cne,IJ,yiOU{eM BH,IJ,e: 

m d 2x 
--2- + Fk (pk -Pr, )+ F n (p4 -P2) ~ O. 

dt 2 
3)l.eCb _..!!!...!..2!..- - CHnhl HHepUHH llO,IJ,BH)t(HhlX ,IJ,eTaneH:; 

dt 2 

F k - nnoma.IJ.b nopwH.H KaMe phi; F n - nnoma.IJ.b nopWH.H 
npHBO.D.a; p k - )l.aBneHHe B KaMepe; p 5 - ,IJ,asneHHe B H.n.n. 
KPYc; p

4
- )l.asneHHe B npHBO)l.e, pa3BHBaromee nepecTaHo

soqHoe ycHnHe; p 2- )l.asneHHe B H.n.n. npHBO.IJ.a. 
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PeaKI.I,HR HH)I(Hero aMopTH3aropa Q3 He pasHa Hymo 

JIHWL B HCXO~HOM nonO)I(eHHH, TOr~a KaK CHnl>l HHepl.I,HH 

m d 2x -----
dt 2 H Q4 /nepecTaHOBO'IHaJI CHna/ B 3TOM nono • 

)l(eHHH paBHLI Hymo. Cne~OBaTenLHO, B COCTORHHH llOKOJI 
Q1 +Q3 -Q 2 -Q 5,.,Q. Ilo~qepKHeM TaK)I(e, 'ITO npH 3TOM 
p k"' p 5 . Ilocne~Hee ycnoaue peanH3yercJI c noMOII.I,LJO or
aepcruH: 5 /puc. 3/, qepeJ KoropLie o61>eM H.n.n. KPYc 
COe~HHReTCR C 06'LeMOM KaMepLI, llOKa ~eTanH MeXaHH3Ma 
He Ha'lanH CBoero ~BH)I(eHHR. ,[(nR YRCHeHHR ~eHCTBHR 

MeXaHH3Ma paCWHpeHHR HeOfiXO~HMO o6paTHTLCR K pUC. 1 H 3. 
Ilpouecc pacwupeHHR ocywecranReTcR nyreM BKnroqeHHR 

B pa6ory Knanauuoro 6noKa 1 /puc. 1/, c noMOII.I,LIO Koroporo 
C)l(aTLIH B03~YX no~aeTCR B l.I,HnHH~p 3 OHeBMOOpHBO~a. 
IJopweHb OHeBMOllpHBO~a Ha'IHHaeT ~BH)I(eHHe BBepx H, 
6y~y'IH COe~HHeHHLIM C llOpWHeM KaMepLI qepe3 WTOK 6, 
yJen coe~HHeHHR 30 H "xono~HLIB" WTOK 14, nepeMewaer 
nopweHL 24, ocywecranRJI pacwupeHHe ~ereKTBpyroll.l,eii 
)I(H~KOCTH KaMepLI. 

OraepcTHR 5, coe~HHRIOII.I,He H.n.n. 9 KPYc I puc. 3/ 
H Ofi'LeM 1 KaMepLI, nepeKpLIBaiOTCR Ha nepBLIX ~BYX MHn· 
JIHMeTpax XO~a nopWHR BepXHHM ynnOTHHTenLHLIM KOnLI.I,OM 
3, 6naro~apR 'leMy npOHCXO~HT pa3061l.l,eHBe YllOMRHYTLIX 
o6'LeMoB. ,[(anLHeiiwee pacwupeuue ~eTeKTHpyroll.l,eii )1(8~
KOCTH KaMepLI OCyll.l,eCTBnReTCR, KaK B H3BeCTHLIX llOpWHe • 
BLIX CHCTeMaX, OllHCaHHLIX, HanpHMep, B/5, 11. 12< ,[(BB)I(eHHe 
aaepx ocyll.l,ecranJieTcJI ~o rex nop, noKa ~aaneuue B o6'LeMe 
llY3LipLKOBOB KaMepLI He ~OCTHrHeT OllTHManLHOrO 3Haqe • 
HHR ~nR o6pa30BaHHJI Cne~OB OT HOHH3Hpy101l.l,HX 'laCTHI.I,. 
HMeHHO B 3TOT MOMeHT npoucxo~HT c6poc ny'IKOBLIX qacruu 
Ha KaMepy H l)ororpai)HpOBaHHe HX B3aBMO~eitCTBHB C Be· 
11.1,ecraoM KaMepw. B 3TO )l(e apeMJI npoucxo~HT nepeKpwaa
HHe Knanauuoro 6noKa 1, no~arowero C)l(a TLIB B03~yx, H 
OTKpwaauue Knanauuoro 6noKa 10, coe~HHJIIOII.I,ero uunuu~p 
nHeBMonpuao~a c arMocl)epoii. Ilpu 3TOM ~eranu MexaHH3Ma 
paCWHpeHHJI /nopweHL KaMepw/ OCTaHaBnHBalOTCR H 3aTeM 
no~ ~eiicTBHeM can B H.n.n. KPYc H H.n.n. nHeBMonpuao~a 
B03Bpall.l,aiOTCR B HCXO~HOe nonO)I(eHHe. 
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,[fea f4UKAa pacwupeHUJI KaMepbl 3a oouH 
f4UKA pa6ombl ycKopumeAJI 

OnTHManLHLIB pe)I(HM pa6oTLI ycraHOBKH "Jlro~MHna" 

npe~ycMarpuaaer o~HH l.I,HKn pacwupeHHR H l)ororpal)upo
aaHHJI 'lepe3 Ka)I(~LJe 7·9 C .O~HaKO ycTaHOBKa "JIIO~MHna" 
pacnonaraer B03MO)I(HOCTLIO yaenH'IeHHR B~Boe reMna ua-
6opa 3KCnepHMeHTanLHLIX CTaTHCTH'IeCKHX ~aHHLIX 3a C'leT 
ocyll.l,ecraneHHR pe)I(HMa ~ayx pacwupeHHB H l)ororpal)upo
aauuii B3aHMO~eBCTBHB ny'IKOBLIX 'laCTHI.I, C Bell.l,eCTBOM 
KaMepLI 3a o~HH l.I,HKn pa6orLI ycKopHrenJI. CoKpaweHue 
3aTpaT BpeMeHH Ha HaH6onee Tpy~oeMKOM H ~nHTenLHOM 
3Tane I)H3H'IeCKOrO 3KCnepHMeHTa • OpH Ha6ope 3KCOepu· 
MeHTanLHLIX ~aHHLIX • HapJI~y C O'leBH~HLIMH 3KOHOMH'Ie • 
CKHMH npeHMyll.l,eCTBaMH TaKoro pe)I(HMa o6ecne'IHBaeT 
3Ha'IHTenLHLIB BLIHrpLIW BpeMeHH B ~OCTH)I(eHHH KOHe'IHOrO 
pe3yn~orara uccne~oaauuii. B 1975 ro~y B o~HOM H3 ceaH
coa o6ny'leHHR ycrauoaKa "Jlro~MHna" 61.1na ucnLJTaHa 
B ynoMJIHYTOM pe)I(BMe ~aoiiuoro l.I,HKna pa6orw. Ee cucreMLI 
6onee cyroK pa6oranu ycTOH'IBBo H uenpepLIBHo, coaepwua 
OKOno 25.000 ~BOBHLIX l.I,BKnOB, BO BpeMJI KOTOPLIX 6wno 
OTCHJITo oKono 4000 crepeol)ororpal)uii. Kaqecrao l)oro
rpal)uii He ycrynaer Ka'lecray, ~ocruraeMOMY B pe)I(HMe 
o~HHapHoro l.I,HKna. IIo~po6Hoe·onucaHHe uccne~oaauuii ua 
ycTaHOBKe B ynOMJIHyTON pe)I(HMe pa60TLI npHBO~HTCJI 

/15/ 
B . 

Hccne~oaaHBJI noKa3anu TaK)I(e, 'ITO cucTeMa pacwupe
HHJI o6na~aeT 3anaCON KOHCTpyKI.I,HOHHLIX B03MO)I(HOCTeB, 
Koropwi NO)I(eT o6ecne'IHTL ~anLHeiwee yaenuqeuue rewna 
l.I,HKnB'IHOCTH 6e 3 ee ycoaepweHCTBOBaHHB H nepe~enOK. 

,lfoAzoee'IHOCIIfb 

CucreMa pacwHpeHHJI coaepwHna 6onee 1,8 ·10 6 l.I,HK· 
nos. Cpe~HJIJI ~nHTenLHOCTL uenpepwauoii pa6orw cocraau
na 150000 l.I,HKnOB/ceaHC, NaKCHManLHaJI - 250000 l.I,BK· 
noa/ceaHc. B ceauce NaKCBNanLHoi ~nHrenLHOCTH Me)l(· 
npoi)HnaKTH'IeCKHB pecypc CHCTeMLI paCWBpeHHJI He 61.1n 
HC'IepnaH. 
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