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OEl!lAfI XAPAKTEPHC'rnKA PAEOTil 

AATy:aJil,HOCTb paOOTH. B nocJienrree BpeMH B03poc HHTepec K H3yt!8HIDO 
a,IWOH-H,Itepuwc H H,ItpO-H,ItepHHX Baam.ionettcTBHtt npH BHCORl!!X H CBepXBHCO
KWC arreprrurx. OTO ooycJIOBJI8HO B03MOl!UIOCT:r,IO IlOJIY'{8HIUr yrr.llltaJII,HOtt HH
~pMau;rut O .impe RaR O MHOrOrryKJIOHHOtt CHCT8Me, 0 npocrpaHCTB8HHO-Bpe
M8HHOM paaBHTrut MHOllteCTBeHHHX npoqeccoB pol!Ol;eH.i!H qacTHq, o'crpyxry_pe 
8,lij)OHOB, 0 KBapK-rJIIOOHHOtt IIJUU!Me. 

OnHHM R3 HailpaBJieHHtt pea.,maau;M arott B03MOlltHOCTH Jll3JISI8TCH coana
im:e BllCOKOHH~pMaT.llllHIDC ycTaHOBOK nJIH H3yt!BHIDI B3aHMonettCTBHtt ITHOHOB 
.II HYEJIOHOB KOCMH'l'.8CK!1X .nyq:ett B 00.JiaCT.II :rneprrut 0,I-IOO TaB, peJISITH
BHCTCKHX H,Itep c .impaM.e: H npoBenerrne c me noMomm Hcc;reno:aaHRtt. 

lleJII, paOOTH COCTOSLlla B paapaoorxe H coanaHHH OCHOBHHX, IIPHHURIIR
aJlbHO HOBHX yaJioB H CHCTeM KOMlIJI8KCHHX ycraHOBOK Ha OCHOBe TPBKOBHX.. 
HCKPOBHX .II CTpHMepHWC KaMep nM H3yt!BH.i!H B3aHMonettCTBrut Il.lIOHOB H HY
KJIOHOB KOCMII'I8CKHX .nyq:ett B ,iumnaaoHe arreprrut O,I-IOO TaB R peJISITHllH
CTCKRX .a;nep C .impaM.11, HCCJieno:samm WC xapa.KTBpHCTHR .II npoBeneHM 
3KcnepHMeHTOB B IIyqRaX H,Itep, ycxopeHHHX no 3HeprHH 3,6 TuB/rryKJioH. 

Hay,rnaa HOBH3Ha. PaapaOoTaHH KOMllJIBKCHHe ycTaHOBKH "UcxpoBott 
cneKTPOM8Tp noJIHoro norJiomerrrur:" c IIJIOma.Il;bID I M2 (HCIIlI-I).H "A.npoH
-44" C JIJIOma.Il;bID 44 ~. 06.mmaJ)IIUle OOJil,mett CB8TOCMOtt .II HHq)OpMB.THB
HOCT:E,J) no cpaBHeHmo C cymecTBYID!llHMH Ha BllCOKoropHHX CTaim.eax. Cosna
Ha ycTaHOBKa C .ItByxM8TPOBOtt CTpRIMeprrott KaMepott B MarW!THOM IlOJie 
(CKM-200) - onnrr .as .nByx xpynrrebmX B MHpe crrexrpoMeTpoB .JtIDI nay,1e
HM Baam.ionettCTBHtt pBJI.IITID!HCTCKRXB;Itep C H,ItpaMH. Ilo.nyq:emi 3Kcnepn
M8HTMbHliB narrHHe no C8'!8HWJM Heyx:rpyrruc B3rutMonettcTBHtt ff,ll;8p reJIM H 
yrJiepo.na H no :xapaxrepHCTmtaM .1['"-M830HOB, /1- H K~ -'!aCTHq, pollt
neHHHX B rreynpyrwc H qeHTpa.nl,HHX B3aHMonettcTB.i!HX H,Itep reJIM, yr;repo
.na, KHCJiopona H rreorra c .a;n:pru,m 6Li, 7Li, 12c, 2<\Je, Al, Si, l4,Z'(', 

Pb npH mmyJll>ce 4,5 TuB/c/gyMoH. EOJil,lllHHCTBO 3THX naHHHX OWIO no
JIY'l'.BHO H ony6JmKOBaHO BnepBHe. 

Pa3BHTa·Meronnxa cosnamm OOJII,WIDC rpeKOBWC HCKPOBHX .II CTpHMepHHX 
KaMep H KOMIIJieKca annapaTYPH nJm rrwc. BnepBHe paapaooraHH .11 cosnarrH 
.ItByxce~OHHHe rpeKOBll8 HCKpOBHe KaMepll IJJIOma.Il;bID 6 H II~ c MHHH
Ma.Jll,ID,iM KOJil!'l'.8CTBOM BemecTBa Ha nyTK perHCTpHpyeMHX qacr.im;, C CYlll8-
CTB8HHO YJIY'I!ll8HHHMZ xapaxrepHCTP!ltaW!! H BHCOKOtt H~eJKHOCTl,D B pa6ore. 
PM yaJIOB anrrapaTypH paspa60TaH Ha ypoBHe H3o6pereHH:ll (A.c • .le2I9936, 
Ni56622I, H989747). . 
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Ilp8.K'1'lI"l8CRrut ij8HHOC'l'D pa60TH 3rut1JD'ia.8TCH B TOM, "l'l'O paspa6oTaH- . 
HUB H C03~aHHH8 ROMIIJI8RCHH8 ycraHOB:!CJ! Ha 6ase Tp8ROBUX HCRpOBUX ll 
CTpHMepHUX RaMep lI armaparypa .Ii1IJi HJ!X: MOI7'l' HattTII llllipOROe npllM8H8HII8. 
YcrruroBiuI HCIITI-I lI "A,n;poH-44" ~:,m .11syqeHIIH Bsam.m~ettcTBIItt B.I{poHoB 
xocMl!qecruu: JIY'lBtt c smpru.m B-IIHTepBaire.aHeprIItt O,I-IOO TuB MOI'Yi' 
6HTD HCnO.JII,30BaHH npH npoBe~eHID! ~II3H'Q'8CKIDC 3RcnepHM8HTOB Ha ycxopH
'1'8.JIR:X RaR 683Mal'HIITHH8 cnexrpoMeTpH. TpeROBaSI lICRpOBM lt&!epa C MaR
C.lfMa.JII,lWM.lt B HaCTO.Rlll88 Bp8MH pa3M8p8Mll 400x275X(2x20) CMS .Ii1IJi n A,n;
poH-44", cos~aHHM .11 ncnHTaHHan Ha Tmn.-lllam,cxott BucoxoropHott Hayq
Hott C'!'aHitID! ROCMH'Q'8CRllX JIY'l8tt H~BS-AH KasCCP Ha BHCOT8 3340 M HB.ll: 
Y.POBH8M MOpH, Y",1l;OBJl8TBOpH8T Tpe6oBaHIDl'.M axcnep.BMeHTa, a RaMepa 
300x200x(2x20) cM3 IICnOJll,SOBaHa Ha MaR8T8 BTOtt.ycTaHOBRll B 3Rcnepll
M8HT8 no ll3yq8HID) BSa.BMo~ettcTBHft ~OHOB ROcM.1!'.qecxnx JiytJett C 3H8pra
m.m > I TuB. 

MarHIITHHtt cnexrpoMeTp C ~yJ(M8TpOBOff CTpm.1epHott ItaMepott CRM-200. 
coqeran .ny,mm:e xaqecrBa KaMepHHX .11 SJIBRTpoHHEtt·MeTo~oB, nos~oJIWI yc
ne111Ho npoBO.IUITD llCCJl8~0BaHHH B o6JiaCTH pe~HBlICTCRott smepHol ~ll3llKll 
Ha CmtXp~OTPOH8 011.ffif II MOl!teT 6HTD IIp.lfM8H8H .Ii1IJi pemeHM mHpoxoro 
Rpyra 38,I{aq ~3.HKll B.HCORIDC 3Hepraff lI 3Jl8M8HTapHUX qacr.itn, BRJDO'ia.!i 
11syqeH.He pe~ npo~eccoB. • 

Paapa.6oTamrae II C03~aHHHe BHCOROBOJil,'l'HUe reHepaTOPH.Ha.Itoceeyim
ma: J!Mlly.Jil,COB C 8.MIIJilITy,ItaM.I!'. B COT!ill lWJIOBOJll,f .Ii1IJi nnaaM TpeROBHX .. 
HCRpOBHX a C'l'pmAepHUX Ra.Map ROMIIJI8RCHHX ycraHOBOR, CIICT8Ma rasoo6ec
neqeHltJI: .II ~Torp~IIpOBaHM ll ~yran amrapama MOryT 6U'l'D npl!M8H8HH 
B CM8EHHX 06JiaCTJJX Hayrui II T8Xlllm.H. 

Ilo.liy'{emme c nOMOlJll,10 CRM-200 pesyJI1,TaTH no BSamiio~effcTB.MM pe:,m~ 
TlIBlICTCKHX .a:ztep C H.m)aJ,ffl MOXHO HCnOJil,30BaTD .Ii1IJi nocrpoeHHH reopu 
BHCOltOBH8prlI'llillX .a:ztpo-smepHUX coy,n;apellllff lI npz nJJaHHpOBaHU HOBHX. 
axcnep.HM8HTOB, RpoMe Toro,· OHH MOryT .l!M8TD npHJIOllt8HlIH R reopu npo
XOJQt8HM ROCMJlqecruu: JiytJett B_ROCM.l!'.qeCRQM npocrpaHC'l'Be II aTMocq>epe, 
P8,IUUlllJJ:OHHott ~sZRe .a rexrume. 

Anpo6aqzn pa6oTU .a rry6JmKaII.im:. OcHOBHHe pesyJII,TaTH, lISJIOZSHHHe 
B pa6ore, ~Olt1Ul,I(HBB.7lilCD II o6c~CD Ha BcecoDSHOtt RO$pemtu no 
ROCW!'Q'8CRlIM JJYll8M (HOBOClt6.HpcR, !967 r.); Ha Hay,mBX cewmapax W H 

H~B8 AH KaaCCP,~HAH CCCP,Aa6opaTOPJW B~COK.HX SHaprwt a la6opaTOPHH Bli
ql{CJll!'l'8Jll,HOtt '1'8XHHRI! lI aBTOMaTHS~.IUl ()Hfil{, ~~H BRCII8Pl!IM8H'l'a.m.Hol 
.smepJiol ~SJOO[ m~H, Ha BcecoDSHOff IIIROJI8 IIO Heynpyr.lM BS8HMO~effoTB.1:-:-

• HM a,iq>OHOB .1 .a:ztep npz BHCORHX anepr.MX (AJIMa-Ara, !982 r.), Ha COBe ... 
lltalUIJJX Melr,lJ;fH!ipo~Horo CO'l'py,ItHH"l8C'l'Ba no .ICCJl8~0.BaHWD4 ml CII8R'l'pOM8T
pax CKM-200 a rnBC (OIDM, .I{y6Ha), a '1'8.Rllt8 IIp8~C'l'a.BJI!tUCJ, Ha M8Wl[a-
po~e xon~pemum B :Ey,n;anelll'l'e (I969 r., !977 r.), T6wmc.1 (I976 r.), 
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IlJJpwce· (I977 r.), Baillcyllepe (I979 r.), :EepRJm (I980 r.), BepcaJie 
(I98I·r.), Mi!1llll'aH8 (I982 r.), BpaffTOH8 (I982 r.) H :EaJiaToHqirope~e 
(I983r~). . 

MaT8pH8.Jlll ~lICC8PTB.IlM OTPallteHH B 55 HaY'@ll! pa6orax B OCHOBY 
,IUICCBPTB.IlID! nOJIOllt8HH 32 OCHOBHH8 ny6JllUtaWUI/I,3-I2,I4-2~.3I,32/, B 
TOM q.11cJie O.lVlll 06sop/33/ H TPH aBTOPCR.l!IX CBH,lt8T8JIJ,CTBa Ha Hso6pere-
Hd2,I3,30/. . 

06MM pa6oru • .luiccepTB.IlM COCTOHT HS mecTH rJiaB, H3JlOllt8HHllX Ha 
!29 CTpaHHnax MaJl!HHOIIHCHOro TeRCTa, I npUOllt8HM (IO c.), 56 p.acyn
ROB (45 c.) lI cIIHcxa JIHTepamu .e:s 253 HaHMenoBaHrut (3I c.). . . 

Ha 38.llUlU BHHO<.:HTCH CJI8nyl11M8 OCHOBHH8 pesyJIJ,TaTU: 

_I. 060CHOBaHH8 ~OCTOHHCT.Ba M8TO~l!RH Tp8KOBHX lICRpOBUX H CTpHMep
HUX RaM8p B BKcnepHM8HTaX-no H3yq8HID) Bsam.m~ettcrnIItt .IIHOHOB .II HYRJIO
HOB ItOCMl{q8CRWC JiytJ8il c smpru.m B o6JiaCT.H SHeprHtt O, I-IOO TuB. .. 

2. Paspa6oTita, C03~HH8 H HCCJl8~0.BaHH8 CHCT8M 6oJIJ,Jll.l!X (S=I-II ~ 
c IIpOM8leyTR8MH 20-40 CM) TpeROBHX HCitpOBHX H CTpHMepHHX ItaMep, HaHO
cex:ynn:HI:DC reHepaTOpOB m.mym.cHUX Hanp~HHtt C aMIIJIHTy,ItaM.I!'. B CO'l'HH 
(90-600)R.MOBOJIJ,T, rasoo6ecneqeHM H 10TOrpa~HpOBaHM ROMIIJI8RCHHX 
RpyIIHOMacmra6HHX ycTaHOBOR (S=I; 44 if) .Ii1IJi 1rnyqeHM BSaHMo~effcTBml 
nIIOHOB H HYRJIOHOB ROcMltqecrua: JIY'l81 c .ll;Il;pa.MH npH BHeprHJJX 
O,I-IOO TuB. 

3. Paspa6oTRa, cos~am,:e .e: HccJie~o.BaHHe cHCTeMU rasoo6ecneqeHZH lI 
annapamu ROHTPOJIH H H3M8p8HM Bp8M8H.H IIBMHTH ~ByxM8TpOBOtt C'l'pHMep
HOI RaMepu Wll'lill'l'HOro cneRTpOMeTpa CRM-200 .Ii1IJi HsyqeHM B3aHMo~eilcT
BIItt .a:ztep c sr.npaMlt np.e: m.myJII,ce 4,5 TuB/c/eyKJIOH Ha cruocpoqasoTpoHe 
arum. 

4. Paspa6oTRa cxew reHeparopa m.myJII,coB, nosBoJISm~ett corJIB.co
Ban Tpa.KT q,opM.itpOBaHM BHCOROBOJll,THOrO HaHOCex:ynD;Horo m.myJII,ca H 
nOBHC.l'l'D BHXO~H08 HaIIpJD£eHH8. 

5. Ilpe~ollt8HH8 SHep~eTHqecxott M0~8Jlll HapacTaH.wr CB8TOBoro H3JJy
qeHZH H pasMepoB JIB.BHHH C j'B8JlllqeHH8M rasoBoro ycM8HM B CTpJIMepnott 
RaMepe. 

CO.I{EPJKA1filE P AEOTH 

B nepBol rJraBe (BBe~eHHZ) ~aHa o6man xaprutrepHcTruta. pa6oTH, 
BKJm't8lOIIl8JI 060CHOBaHH8 8.KTyaJit,HOCTH sa,naqz, neJIH pa6oTH, ee Hay,mott 

HOBH3HU, 3Ha'll™OCTH.H IIp8.KTHqecxott ~8HHOCT.ll. BBe~eH.He saxaHqHBaeTCH 
nepeqIICJl8HH8M OCHOBHHX pesy.JIDTaTOB, BHHecemmx Ha SaJ!UITY, H Rpa'l'RHM 
HSJIOllteHHeM co~eplltaHM ~ccepTaIUll'l, 
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BTOpaR rJJaBa IlOCB.HllleHa BonpocaM pa3pa00TK.ll .ll C03,IJ;aHIDr xpynHOMaC
mTa6HHX KOWIJieKCIIlJX YCTaHOBOK ,IJ;JISI .llCCJie,noBaHIDI B38.ZMO,IJ;effcTB.lltt Il.llOHOB 
H HYKJIOHOB KOCMHqecKIDC .nyqett C MpaMM B o6JraCT.ll 3Hepr.att 0,I-IOO 'fuB 
.ll COCTOHT .113 Tpex pas,neJioB. 

B HatraJie rJiaBu xpaTKO pacCMOTpeHH MeTO~ RCCJie,noBaH.WI B3a.BMo,neff
CTBRil qacTmt KOCMnqecKRX JIY'Iett BllCOKRX R cBepXBHCOKRX 3Heprnff Il oTMe
qaeTCH BruKHOCTI> cpaBneHnH xaprutTep.11cTmt B3ruiMo,nettcTBrul: n.110HoB R IJYit
JIOHOB C SJ;D;paMR npH o.nnwc H TeX xe aneprnmc ~ IlOH.ro.laHM tpyH,naMeH~ 
TaJil,HllX CBOfiCTB 3JieMeHTapHWC qacTmt H 1rny<1emm CTPYKTYPH aTOMHHX 
smep. 

B pa3neJre 2.2 OTMeqeHU ,IJ;OCTORHCTBa TpeKOBHX RCKpOBHX R CTp.aMep
HHX KaMep .KaK,IJ;eTeKTopoB traCTmt. ,llaeTCH KpaTKOe onncaHRe HCRpOBoro 
cneKTpoMeTpa no~oro norJioll!emm IIJioma.n:w I if {HCIBI-I), nocTpoeHHoro 
Ha OCHOBe CTpHMepHOH (IOOx50 cit' c npoMeley'.rKOM 4x25 CM) H TpeKOBllX 
ncxpoBHX RaMep (I2 KaMep paaMepoM IOOxIOOx20 cM3) ,nJISI nay<1eHHH Baan
Mo,nettcTBH' a,fillOHOB RocMHqecxnx JiyT{eff C JIIl:Pa.MH B odJraCTR 3HeprRtt 
O,I-I 'fuB I,37. On owr paccqnTaH na noJIYqe.llle RHqx:>pMaWW no ncxpoBott 
KaMepe o nepBHqHoM ~pone (aapsme, HanpaBJieHM .nBHJKeHM, BH,IJ;e conpo
BoxmeHHJI) H CTpRMepHott KaMepe O npo.nYKTax ee B3ru!MO,nettcTBM B smepHO
qRCTOft CMerureMott MmIIeHn (qncJie Il yrJie BWieTOB aaprureHHUX traCTmt) IA 

mm onpe,neJieHM .llOJm aneprmr, nepe,naHHott ..7Z0 -Me3oHaM, R anepru nep
BRtJH~tt H BropHqHWC qacTnn MeTo,noM cqeTa TpeKoB B ff RCKPOBHX RaMe
pat' , IlJ:?OCJUlllBBJODUiX Bell{eCTBa cneKTpoMeTpa 42,5 r/cif Pb R 
720 r/C1f' Fe • 3anycK cneKTpoMeTpa npoHSBO.llMCH HMITYJll,CQM npz COBna
.nerum CHl'H8.JIOB noporoBoro CIUfHTIDJJimU{OHHOrO cqenmta (IOOxIOOx5 cM3), 
pacnoJIOllteHHoro Bero o6~eMe H HacTpoeHHoro Ha qncJio 'ta.CT.mt 60.m,me aa~ 
.nanHoro, R .imztmtaTopa BSaHMO.lleffcTBHH B wmreHR Ra raaopaapJIIl:HliX cqeT
qRKoB, OTdllpaBlll{.att Jlll'.BHR c qffCJIOM 'qllCT.l!Il 1'-3. IlpoBe,neHHUe Ha BllCOTe 
800 M mm ypoBHeM MOpH (ypoBeHI, paCIIOJIOlteH~ H~B3 AH KasCCP) ROMIIJieR
cmro HCilllTaHR!l IIOita.8aJIH, qTo YCTaHOBita HCITII-I OTBe'laeT ITOCTaBJieHm& 
Tpe6oBalll!HM, O,IJ;HB.KO HMeeT orpaH111qeHHHff 9HepreTnqeCK.llff ~naaoH, B KO
TOPOM OHS. MOX8T npm.teHJITI,CH. IlpR BllCOKWC 3Hepr.B.RX IIJIOTHOCTI, qacTmt B 
J!l!BH8 CTaHOB.llTCH 6oJII.mott, TpeM HB.q.llHBl)T CJI.llBafl>CH • 

B pas,teJre 2.3 cq)OpMyJU!pOBaHH OCHOBHll8 Tpe6o:samm, npe.n~RBJIJreMH8 
K ycTaHOmta.M no H8Y'{8IDm Barun.to.nelcTB.ltlt Wl'.OHOB H IJYICJIOHOB ROCWN8CrutX 
JiyT{BI c .R;IU>aMH B o6JiacTM aneprmt 1-IOO 'fuB, xparxo o~crum cxeMa xoM
WieKcHoii ycTaHOBRH µJIOlll8,IO,Xl 8x5, 5 .,/- ( ff A.zu>oH-44 ff ) 14 • 6 • · 

CxeMa ycraHOBM, OT,IJ;8JII.Hlle yaJIH ROTOpoft B HaCTORJllee .BpeMH p&WlllSy
DTCH Ha THHI>-lllaH:bcRol BllCORoropnott Hay,moff CTaHI'(U RQCMJtqecxruc JiyT{el 

x) A.B • .A.mutos .11 .np. IIpenpHHT ~KAH cc~ • .Iii 55, I968. 
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Pzc. I. CxeMa ycTanoBRH 
"A,npoH-44". 

' H<iiB3 AH Ka3CCP Ha BHCoTe 3340 M 
Ha,n ypoBHeM Mops, npwe.nena Ha 
pnc. I. TpeROBM HCRpOBM RaMepa 
I (TIU( I) npe~Ha3Ha~eHa ~JISI perH
crpauzn H onpe.ne~eHIDI HanpaBJieHM 

-,nBHJKeHM sapSDKeHilllX qaCTl'tn, ~a
D!llIDC ua ycTaHoBKY, H .nmr neJieYK8,
aanza. BepXHJIH peHTreH03MYJll,CHOH
HM KaMepa (BP3K) - ;!JIH perHCTpa
nu ceMeficTB 'I' -KBanroB, o6paso
BaHHlll BO B3aHMo~eficTBruDC B aTMo
c{pepe, H onpe,neJieHIDI 3HeprIDI'. R no
JiollteHM Ita.ImOrO ( -K.BaHTa B ceMett
CTBe. IIor~ornreJII> .113 JierKoro Beme
CTBa - ;IJ.JIJI WllJll,Tpa!tM ~acTim Ma
Jioil 3HeprHR, BWCO,IJ;RlllHX H8 BP3K. 
Tiffi 2 - ,nJISI perncTpauU R onpe.ne
JieHM HaitpaBJieHM ,IJ;BR!teHM sapa-
l!ceHHUX traCTmt, n~aJODUiX Ha MID!leHI>, 
H ;IJ.JIJI ne~eYJt8.aamffi. B JtaqecTBe Mll
menn npHMeHmOTCH BemecTBa za paa
JIH~HHX JIIl:ep. Tiffi 3,4,5,6 npHMeHH
IOTCH .n;JIH perHcTparnr1r H onpe,neJie-

HM nanpaBJiellll'.JI ,nBHl!ceHM, ~HCJfa H yrJIOB BWieTa ( ;l> 3.rn-4 pa.n)BTOplt"<l
HHX 3apH:iteHHUX '!aCTZU, reHepnpoBaHHUX BO B8aHMO,ne:ltCTBiliDC Kalt B MH!Ile
rui:, TaK ll'. B aTMocqiepe, H ,IJ;M neJieYJt8,3aHM. Cpe,IJ;HHH peHTreH03MYJI:&CROH
HaH xaMepa - ;IJ.JIJI onpe,neJieHIDI qHCJia R yrJioB BWieTa, aneprnz 1'-ICBaH
TOB OT $ 4 --MeaoHOB, o6paao:aaHHUX B MroJieHHUX B3B.mm.nettcTBruDC, a Taruite 
~ Haxol!,lteHIDI qnc.na 11 yrJioB BWieTa (BII.1Ior1, .no ro-4 pa.n) Tex He paspe
meHHWC 4--14, o-M, 6-f.4 p~ llCRpOBWC RaM8p sapiDlt8BHHI BTOpR1mHX 'IJa

CTlm nepe~ero xo:eyca.l!mmM peHTr8H08MYJII,CHOHBSJl KaMepa c BSOKOJil,Itm.m 
PAABMR HOIUi3atlilOHHHX KaMep - ,IJ;M perHCTPanID1 Il H8MepeHM aneprHtt R8lt 

OT,IJ;eJII.HHX a,npoHOB, BXO,!(JI!llHX B COCTaB rpynn ~aCTZU, na,naDmn: Ha ycTa-, 
HOBicy', TaK R OT,IJ;eJII,lmX BTOpH'lllllX "ta.C Tl'tn, o6paao:aaHIIllX BO B3aHMo,nettc T
BIDIX B :MIDI!eruI, HOWI88,I\ROIIBl:lit RaJIOpHMeTp (HK)-cyw,18.pHOil 3HeprRH rpyn~ 
IIH a.nponoB, na,naJJIItlfX na Hero, R ;IJ.JIJI rpy6oro neJieYJt8.aanrui:. TI1K 7 -
~ perHcTpaurut a~eKTpOHHO-si;n;epHUX RaC~OB If aneprH'IBHX BTOpnqHUX, 
(coxpanimmnxca) qacrmx. 3anycR Tiffi ycTaHOBKll npOH3BO.ll.llTCH rrpR COBIIa
,neHU Clll'HaJIOB ~ pS!,ll;OB CIU1HTWIJIRitll'.0HHHX c~e nHKOB, paCIIOJIOlKeHHUX 
B 06~eMe HK (Ha pHC. He ITOtta3aHO) n1 6oTB.JOmHX C 3HepreTH~eCRHM nopo
roM, ~eKBaTHHM nopory sanyc1ta MK/6 • IloRaaaHo, qTo TaxaH ycTaHOBita 

5 



I 

rrpn To.nuume MIDI!eHH O,I .a;I{epnoro rrpo6era II03B0-'.1HeT IIOJIY'lHTD cpe.ztH.He 
xapaxrep.HCT.lllffl B3a.11tm.1tellcTB.M 3,IU)OHOB c .JmpaMZ B o6JiaCT.lf aneprml . 
Eo:;:. IO TuB C ~OBJieTBOpHTeJII,HOll TO'llIOCTl,lO 3a rrpHeMJieMoe BpeMii_ 3RCIIO
. sHnrut (3-5 JieTL 

TpeTDH rJiaBa IIOCBJillleHa BOIIpOCaM paspa60TID'1 H 003.ItaH.M TpeROBWC 
HCRpOBliX RaMep ycraHOBKH "A.zuioa-44", CHCTeM we qx)TOrpa~zpoBaIDIJJ z 
o6ecneqea.M we pa6oTH. rJiaBa cocTOHT ns ceM.11 pas.zteJioB. B aaqaJie rJia
BH RpaTRO .lfSJiaI'aIOTCH OCHOBHHe Tpe6oBaH.M, rrpe.zt~JmMeMHe R TpeROBI:lM 
HCRpOBI:lM :KaMepaM ycTaHOBR.lf. 

B pa.3neJJB.X 3.2 H 3.3 H3.lIOl!teHU pe3ym,TaTH .lfCCJie.ztOBaIDiff, rrpoBe.zteH
HWC C nem,n 0Tpa60TRH ltOHCTpyimml RaMep ycTaHOBR.H .If BH6opa MaTepHa
JIOB ltM rue .lf3rOTOBJieHWI • 

llcXO.ItH H3 YCJIOB.Hft OIITHMHsan.11.11 ROHCTp~ff Y.CTaHOBKH, OCHOBHWC 
Tpe6oBaHH1\ R ee Ra.MepaM .11 yqHTNBaJI rrpem,iymecrna TpexaJieRTpo.ztHofi Jta,.,. 

Mepu rrepe.zt .ItBy:xaJieRTPO.ItHOn,aBTOp .ItHCCepTanrut jnpe,WIOllt.WI ltallt

.Itmi PH.It HCRpOBWC Ka.Mep ycTaHOBR.lf Ha6.HpaTD .33 4-x oi-.zteJIDHSX TpeROBUX 
.HCRPOBUX RaMep IIJIOlll8.nl,l() 400x2?5 ci? {'fflK-11) c 3asopoM 2x20 CM. 0.It
HOtt H3 oqHOBHHX CJIOlltHOCTeff 003.ItWIM Ta.Kil RaMep JmJIJieTCH .H3rOTOBJie
H.lfe C MRI.HHM8.Jll,HO B03MOlltHOtt TOJJllUlHOtt napa.JIJieJII,HHX 3JreRTPO.ItOB Ka.Mep 
60JIJ,1110tt IIJIOnia,nH. 

C ne.l!l,Xl BH6opa MaT8p.HaJia .ItJIJI H3rOTOBJierum TOHKWC: 3JI8RTPO.ItOB tta
Mep ycTaHOBRH 6u.na .lfCCJre.ItOBaHa pa6oTa axcnepHMeHTaJlliHOff TpeRoBott 
RCRPOBOff RaMepH, y ROTOpoff O.ItHHM 3JreRTpO.ItOM CJij'JltWia Jiru37aioBaJI wreH
Ra C a.moMIDJH8Bl:lM IIORPHTHeM, a BTOpHM - JIHCT .ztJ'.)pa.71J)MHHHJI?. HccJie.zto
BaHM IIORaSaJIH, qTo np.11 pa6oTe :itaMepu IIO.It .ztettcTBHeM HCRpOBoro paspH~ 
.zta paspymaJIOCD MeTaJIJIH~ec1toe IIORPHTH8 JiaBcaHOBOll llJI8lIKH, Ror.zta Me
Ta.JIJlliqecltml CJIOff BXO.ItWI B ROHTaKT c pa6o~llM ra30M. Pa3pymeHHH OT 
HCRP TOJJIIUlHOff I,5 MM RMeDT BH.It Rpyl!.Ka·.zt.l!aMeTpOM 0,5 MM Ha aHO.Ite z 
I, 5 MM Ha KaTo.zte. Pa3Mepu pa3pymeaml YMeHDJll8l)?,'CH c YMeHDmemrnM MOl!l-. 
HOCTR HCRpH H :yBe.mi:~eHH8M TOJJllUlHH IIORPHTM. OTMe~eHa B03MOlltHOCTD zc
llOJll,30BaJIM 3qxpl3RTa paapymeHIDI MeTaJIJIH~ecRoro IIORpHT.M II.JieHKH lt.lIJI 

c~eMa HH(l)OPMa.IUIH c HCRpOBUX RaMep. CpoR C;ryJIC6H.RaMepu c aJieRTpO.Itawt 
HS MeTB.JtrulSHpoBaHHOff IIJI8HICH orpaHH~eH Taiate'HS-sa HHTeHCHBHoro Buro
paHM Me TaJrJJa B.ItOJll, He Sa.Me THHX, aa ne PBW! /97.mm. . MeJIKHX napanHH Ha 

MeTaJIJmqecxoM noRpHTHH npH pa6oTe :Ka.Mepu 9 , qTo npe.zt~JmJIJieT oco6ue 
Tpe6o.BaH.M R xaqecTBY IIORPHTM. IloaTOMY 6wia paspa6oTaHa .If HCCJI8.ItO
BaHa Mo.zteJII, RaMepu 'fflK-11 pasMepoM 85x85x(2xI?,5)cM3 c npoBoJio'DWM.I! 

aJieRTPO.ItaMH (,ItHaMeTp rrpoBOJIORH O,I H mar HaMOTRH I MM) co CTe.HKaWI 
.33 ~CrOBOft IIJI8HKH .If RapRaCOM HS l!teCTROrO II8HOIIOJlllYP8TaHa (IIlIY
-305) g. PesyJII,TaTH .lfCCJI8.ItOBrumff IIOita.88.lIZ, UO BBe.ztemte npoBOJioq-
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HliX 3Jr8RTPO.ItOB, ocodeHHO .ItBOffmDC, BHYTPD o6MMax) RaMepH CyI!l8CTBeHHO 
IIOBHlll8.8T aq:qieRTIDll!OCTD per.HcTpanHH 00.1IIillIOro ~HCJ!a OltHOBpeMeHHO rrpoxo
)Ulll1.IDC tffiCTHD;, CH.wi:aeT ROppemmmo·TOJJllUlHH R HpROCTR TpeROB .If cpa6aTH
Balid npoMeJ!YTROB, a KaMepa OTBe'UleT IIOCTaBJreHHHM Tpe6oBaHWlM z MO
l!teT C.n:ylJtRTD npOTOTRnOM npz COS.ItaHHH RaMep 6oJII,mruc pa3MepoB. 

B pa3.IteJre 3.3 OIIHcaHa TaRJ!te Tpe~aJreRTpO.ItHM rpeROBM HCRpOBaJI Ra
Mepa pa3MepoM 300x200x(2x20) CM3 c BHYTP8HIDIMH npoBOJIO~HlOO'l aJreRTpo
.ItaM.ll:, KOTOpaJI 6u.na .lfCIIO,lll,SOBaHa B a1tcrrep.llMeHT8 IIO nsyqeHIIIlO BSanMO.zten
CTBll:11 a,npOHOB KOCMHqecKRX JIY'Ieff C 3Hepr.lU!Wt ~I JaB BMeCTO mecTH OT-
Jt8.7Il,HIDC RaMep, .lf3rOTOBJieHHHX ~eJIHKOM II3 CT8RJiax:x. • 

B P8.3J(8Jre 3.4 OlllICHBa8TCH RaMepa TI!K-11, COS.IJ;'H~ lt.lIJI ycTaHOBM 
"A,n;poH-44", IIp.HBO.ItHTCH pesyJII,TaTH ee HCCJr8.ItOBaHml IS. KaMepa 'fflK-11 
HMeer .ItBa sa3opa IIO 20 CM •. lleHTpa;IT,HHl1 3JreRTPO.It BHIIOJIH8H B B.11,lte .ItBOtt
HOrO p.a;I{a IIPOBOJIOR .ItHaMeTpOM O,I MM, HaT.mIYTWC Ha, o6e CTOPOHH paMH n:s 
.IQOpaJJDMrulWi (440x3I5x4,? cM3 ), Rpa!HH8 - B B.ll,lte O.ItHOproi;oBoro HaTruite-. 
HM rrpoBOJIOM Ha TaKile xe paMH. IIpoBOJIORR HaTmry·rH B.zt0.7Il, .ItJIIIBHHX CTO
pou paMH C maroM 2 MM. Tp.H CT8HIU1 KapKaca KaMepH CKJieeHH il3 IOO-MM-
JIID48T,POBHX 6JIOROB IIlIY-305. Ilepe,n:rum CTeHRa Ka.MepH, ~epes ROTOpyD ocy
l!leCTBJIJieTCH qx)TOrpa~poBanne CJI8.ItOB, BHIIOJIHeHa H3 JiaBCaHOBOff IIJreHRil 
TOJJllUlHOtt I?5 MRM, Bepxrum: z HHimrut - RS IIJreHIUI TO.lilllHHOlt IOO MRM. Hc
c~e,n:oBaHHe pa60TH RaMepH nn<:-11 npoBO.ItWIOCD c HeOHOBHM HaIIoJrHeHHeM 
npz rrapa.Jr.1[8.7Il,HOM IIHTaHHH HCRPOBHX npoMeiJtYTROB C TpeMJJ ~ltKC.HpoBaHHHMH 
saaqeHWIMH HBJip.!PKeHHOCT.lf a~eRTPH~ecRoro IIOJIH B RaMepe: 8; 6,6 a 
3 KB/CM, R sa,neplKRR mmyJIDca OTHOCHTeJIDHO IIpOXOJJm8HM Jilll3HJI ~epes Ra
Mepy -o,3 MRC. PesyJII,TaTH accJre.ztoBaHml IIOKa3aJIH, ~TO KaMepa ''fflK-1.i 
xapa1trepz3yeTCH IOO-rrponeHTHOtt aqxlleRTRBHOcTI,ID per.11crpanaz 60.lIDmoro 
q,lfCJia 'IaCTHD; B .mmae, BHCORoll paspelll8.l0lllett crroco6HOCTl,lO JilU!H8BHX ~ac
THU, OTCYTCTBHeM Koppe~ B cpa6aTHB8.HHR rrpoMelcyTROB (p.Hc. 2) z sa
MeTHOro xopoBllpO:aaBliUl rrpOBOJIOR B lllR,POROM ,n:Rarrasoue HBJipmiteHHOCTH aJie
RTpIIqecRoro IIOJIJI. Pa3pa6oTaHHaf[ RBMepa ~OBJieTBOpHeT npe,n:~Jm.7IJieMHM 
Tpe6oBaHZHM; xapaKTepRCT.IUW ee MOI7T 6Hi'D 3HaqIIT8.7Il,HO yJry,IIIIeHH rrpn 
corJia.COBaHHOM peJWMe IIHTaHRH. 

B pas.zteJJBX 3.3 H 3.4 np.1U30.ItHTCH Tarutte 1tpar1toe orrncarute aaHoce-
Rynn;HWC reHepaTOpOB .11MIIY.7Il>CHllX HBJipmiteHd Ha 90, 200 .If 400 KB, cnHH
T.IL7IJJJIQHOHHllX c~e~OB II.JIOlll8.nl>D I ';/, H CHCT8M qx)TOr~poBaHHH, pa3,
pa60TaBHHX H HCIIO.lID30BaHHllX .ItJrH HCIIHTa'M' HCCJie.ItOBaIUtli xapaKTepIIc-
THK 'fflK YCTaHOBKH ".A,npoH-44" Ha CTeH,ne IS • . 

x) A. T .Ma.T!Otrum, B. T .MaTIOIIIRH. IIT3, I966, Je5, c. ?5. 

xx)A.B.Arraaacen1to z ,n:p.M3B.AH CCCP,cep.~ns.,I9?3, i?, c.I358. 
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P.ac. 2. tfacri, llllipo.rwro aTn.1ocqiepHoro JllUlHH, o.i(noBpeMeHHO 3aper.1wrpJ1-
poBtrnnoro B TpeROB!lX JICRpOBbIX l\<SMepax c IIJIOma,D;I,lO I H II M2• 

B pas.zieJie 3. 5 ormcaHbl cJlcTeMbl ra3006ecITei:remm 6oJII,umx rp~°K0Bax 
JICKpOBNX JI CTpllMepHNX Ra.Mep. OcHOBOit cXeM!:l ITepBofi CJICTeM!:l ra3006ec-.. 
ITe<reHJ1H HBJIHeTcH ITepno.n;ni:recRaR 3aMena paCSoi:rero ra3a ITocJie "3arpH3He
HJIJI" nyTeM OTM'iKH n naITOJI!leHH.fI MMepl:l ( 6 IOOxIOOx40 cM3) B CITeI:(H
aJII,HOM Ba.KJYMHOM 6oRce. 0.n;HHM H3 OCHOBUHX Y3JIOB CHCTeM!:l sm.mreTC.fI pe
ryJISITOp .n;aBJieH.IIJI Myxcropomrero .n;eitcTBl'I.fI .n;JISI ITo.n;.n;eplllB.HruI pmmoro 
.n;aBJienrur ITpn HarroJIHeHnn (oT,iie) .n;Byx pa3.mti:rHHX no qiopMe JI pa3Mepa.M 
eMICOCTeit pa3HOpO.JJ;HHMR ra3a.MR 2 • 0.n;Ha.Ito npm.teHeHHe Ta.Kott CHCT8Ml:l .JJ;JISI 
ra3006ecITetreH.M Kru.lep 60JII,Jlll1X pa3M8pOB C TOHRRMR CTeHRaM!i 3aTp~r
T8JII,HO. Ilo3TOMY 6wra pa3pa60TaHa HOBaH. CHCT8Ma ra3oo6ecnei:reHM 8 • . 
OcHOBott cxeMH arott cncTeMH rasoodecnei:reHl'I.fI .R:BJIHeTCH Henpepr:mH!:lit npo~ 
.JJ:YB MMepH padoi:rHM ra3oM co c6opoM n perene~a:ett ero no.n; .JJ;aBJieHHeM., 
'iTO 3HaiHT8Jl!>HO IIOBl:lllJaeT 3qqiEJRT.lll3HOCTI, O'iJICTKH. Ilpni:reM Ha BWCO.JJ;e Mo~ 
xer dHTl> sapaHee cos.n;an .n;ocraro,;m:o doJII,mon sarrac rasa, i:rro .n;aer Bos
MOlllHOCTl> no.n;.n;eplt0'.BaTI, IIOCTOJllICTBO ero COCTaBa B KaMepe B rei:reime 
.JJ;JlllTeJII,HOI'O BpeMelill des pereHe~H.II. IlpH ypoBHe co.n;epl!taHM Bos.nyxa 
Ha BXO.JJ;e CHCT9Ml:l pereHe~M 0,3%, a Ha BHXo.ne - 0,01% npoH3BO,ItJIT9JII,
HOCTl, ee - 3 M3 /-i:rac. , 

B pas8eJie 3.6 paccMorpeHli ocHoBHHe rpedoBaHM, npe.n;~JmMeMHe x 
napauerpaM llMIJYJII,COB .JJ;JIH IIHTaH.lffi 'fflK, .I! cnocodl:l HX tpOpMllpOBaHM, Oilll:

CaH Bl:lCOROBOJII,'l'lrnll I'8H8paTOp HaHOC8ItyH.D:m~Jil,COB (BBI'IM), paspa
dOTllll!Illl!: ll,JIJi RaMep ycTaHOBRH "A.IlpoH-44" 12 • IlpoBe.n;emmli CpaBlil1TeJII,
HH!l'a.HaJIH3 cxeMH tpOpMiipOBaH.lffi HaHOC8Ryli.IIH!:lX m.my.m.coB Bl:lCOKoro HaIIP.fI~ 
lleHHH no1tasa.n, i:rro HandoJiee ynorpeda:reJII,HBM cnocodoM odecnei:reHrur cra
dWil>mt:x: napauerpoB .1IMnym.ca na aJieRrpo.n;ax dom.mott fflK .fIBJI/IeTC.fI ac-
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noJil>30BaID!e reneparopa c ,n;Boitnofi ipopM.ll:pyromen JinH.IIefr (E~JI) n corJiaco
:aanae aJieRTp.1Ii:recR.11X .m.me.n;aHCOB reneparopa u RaMepbI. 0.n;naRo B cxeMe 
eCTI, Tpy;n;HOCTU, CBH3amrue C orpa.rmi:reimeM HH.nYRTl'IBHOCT.0'. ROMMy-TaTopa H 

cBe.n;em:eM R MIIBHMYMY pasHHI:(H B .n;murax .1il1Hlltf, npnBo.n;RI!Uie R yI3eJIJ1i:remno 
qipOHTa H cITa.ua HMnyJil>Ca, a Ta.Kllte R IIO.fIBJI8HIDO OCI:(llJIJIHUru:1. IIoa TOMY .JJ;JISI 
IIHTaHruI TIU{ ycTaHOBKH paspadoTaII I'eHepaTop C JI,/M C B03MOlKHOCTI,lO B 
c.Jiyi:rae neo6xo.n;.1JMocT.ll'. ITepeKJJ10i:reHHH ee Ha o,11;1moi:rHyro q,JI c o6ocTpHTeJieM, 
'iTO II03BOJIHeT IIOJIY<raTI, HMIIYJII,Cl:l HarrpJDKeHIIH C cymeCTBeHHO 6oJiee Rpy
THM ITepe.JJ;H.IJM qipOHTOM, KOTOpl:lit, O,ll;HaRO, ITO aMIIJIHTy;n;e B .JJ;Ba pa3a MeHl>
me sap}UlHOI'O Ha corJiaCOBaHHOfi.HarpysKe. B COCTaB paspaCSoraHHOI'O 
BBTIIB BXO.n;JIT: 5-MCita,uIMi: rnH, 3ap}UlHB.JI HH.nYRTHBHOCTl>, KOa.KCHaJII,HaJI 
n~JI (q,JI) C .JJ;ByxaJieKTpO.JJ;HHM pa3p.fI.ItHHROM (odocTpHTeJieM). C IIOMOml>IO Ta
ROI'O BBTIIB MOlKHO IIH·raTI, O.JJ;HOBpeMeHHO .n;o 12-14 Ka:Mep YCTaHOBR.IJ, 'iTO 
CYJli9CTB8HHO ynpomaeT rue o6CJiylllliBaHHe ll Hacrpoitey Ha padoi:rmt pelli.l'JM, 
ITOBJ:miaeT 3qxlJeRTHBHOCTl, padOT!:l ycTaHODR.IJ. OT11iiei:raercH, 'iTO npn l'ICITHTa
HHH Ha CTSH.n;e JIB3 Ottfil1 HOBoro BBI'Ifil .JJ;ByxMeTpOBOH CTpHMepHofi Ra.MepH, 
C03.JJ;aHHOI'O ITO e.n;HHOH T8XHHi:recRott .JJ;ORj'M8HTar.J:H.IJ/I2/, C a30TH!:lM HarroJI
H8Hll8M sap}UlHOI'O nma }J,q,JI !{a corJiacoBaHHOil HarpysRe. JIHHHH (38 OM) 
dwr ITOJIY'{eH HMIIyJII,C Ci>aMIIJli'!Ty.JJ;Ofi -.no 300 icB, .JJ;JI.IITSJII,HOCTl>lO - 12 HC, 
q,poHTOM MpacTaHM - 5 HC, BpeMeHeM sa,uep,mn - 500 HC .11 Hecrad.llJU,
HOCTI,]!) a.MIIJIHTY,ll;l:l - 1% a 3a,n;epnn - 5%, i:rro COOTBerc7yeT Bl:l6paHHOMY 
pado<reMY pelltHMy nnamm fflK ycraHoBR!I "A.npoH-44"/I2 • B aToM paa.n;eJie 
IIpHBO,It.0'.TCH Ta.Rllte RpaTROe OIT!ICaHHe reHeparopa C MaJIOHH.JJ;yRTHBHNM eMito
CTHliM HaltOII.l!TeJieM Ha 600 RB, qiopMapyiqm70 Ha .IIarpy3Re HMIIyJII,C C 
~pOHTOM 2 HC .II .JJ;Jlll:T8Jll,HOCT»l0 ~ 13 Hc/5 , paspadoTaHHOrO .JJ;JISI II.IITaHl'I.fI 
CTpZMepHOil KaMepl:l ycTaHOBR.ll ~CIITI-I. 

B pasge~e 3.7 orrncaHa czcreMa qioTorpaqi.11poBaHM fflK ycraHoBRH 
"A.npoH-44"767, COCTOHmaJI HS 4-x crreI:(.0'.aJII,HO paspa6oTaHH!:lX CTepeoqJOTO
I'paMMeTp.ei:recimx ycraHOBOR ( rn,y) • KaJlr,ll;rur C~Y rrpe.JJ;Ha3Ha1l8Ha .JJ;JIJI qJOTO-. 
rpaq,.11poBaHM RaMep I/4 'tlaCTH ycraHOBR.ll qepe3 o.n;ey rue cremcy .11 cocro
ar .113 Tpex ql()TOR8Mep C Bsam.mon opneHTar.i:nen, 'iTO IT03BO.lIJl8T BOCCTaHo
B.11'1'1, C Bl:lCOXott TO't?HOCTI,J) npocTpaHCTBSHHYJD RapTHHy per.e:crp.e:pyeMOI'O 
JmBIDI C donnmM 'i.0'.CJIOM 'tlaCTHI:(. MrutcHMaJII,HM daaa CTepeOtpOTOI'paqizpo
Bamm 34g cu. Macmrad qx>Torpaq\.i:poBaHWI 1:60. 

B i:reTBepToft rJiaBe oimcr:maerca mrmtTHlill crrexrpoMeTp c .n;ByxMerpo~ 
Bott cTp.lDlepHott Ra.Mepott

1
C~200) ll,JIJi .e:syqeH.lffi Bsrumo.n;eftcrBHn peJIJIT.II

BHCTC.Kll R;Itep c MPaM.R 14 , . np.HBO.JJ;HTCH peayJII,TaTli .l!CCJie.JJ;OBaHM Hexo-

TOpHX xaprutrepRCTmt RaMepH .II paccMOTpeH!:l BOIIpocH, CBJ!SaHH!:le C noBHrue
H.lleM rrpocTpaHCTB8HHOft·paspemaD~ett cnoco6HOCT.II .II 3qqi8XT.lll3HOCTH ero pa
dOTH~ rma COCT0.0'.T .113 Tpex naparpatpOB. B HatraJ.!8 rJialll:l yRaSI:lBallTC.fI 
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npeRMYUteCTBa Mal'HRTHWC cneRTpOMeTpOB co CTpHMepHBMH KaMepaMH no CpaB
HeHPlJO C YCTaHOBRaMR ~pyrruc TmIOB. 

. . 
B naparpame 4

1
2 IIpRBOMTCH RpaTitoe orr.acrume cneRTpOM8Tpa CIQ,{-200 

H OT~em,HHX ero ya~oB. OCHOBOtt cneRTpOMerpa (pHc. 3) .RBJIReTCH ,nByx
MeTpOBaH (200xIOO CM2) CTpHMepHM RaMepa c rrpoMel!cy'TROM 2x30 CM, Ha
noJIHeHHaH HeoHOM npH aTMocqiepHOM ~8.B~eruut H noMemeRHa!l B MB.I'HHTHOe 

..,.""' 

il 
.. 

4• 

H1rHNTMOf MMWfHla CTp.tJll'fPMafl , . 
none "',..pa 

.HEYlll'YnM
0

TPHrreP ............. fs•fa 

• ll£HTl¥,/I bH blM. TP!,trre p • .. .... '•· ... I •• f"' 

s, ,, 

I 

PHc.3 
Cxem cneRTpOM8!1.'pa CKf,{-200 
( S1~s6 - CIU!HTHJIJIS!ItllOHHHe 
cqeTtmRH; sch' Sn - cqerqaRH 
aap.!D!:8HlWX H HeilTpam,HWC qipar
MeHTOB HaJieTaJOlll8rO roi;pa). 

no~e (0,8 T). llcnM:&30BaHHe cneRTpOMe!l'pa CKM-200 co CMelUieMUMH MHll!e
Hm.ffl BHy-TpH CTpHMepHott RaMepH noaBO~O rrpaltTHqecRR B 4Il-reoMeTpM 
Ha6Jm.ztaT:& H a~aapoBaT:& BCID MOJmYD RapTHHY roi;po-roi:epHHX Baam.to~ett
CTB.itl!: npH 8HeprM 3,6 ThB Ha ~OH B nmpoROM ~rumaaoHe CTa.JirutBalll!UIX~ 
CH roi;ep. Ero ynpaB.mreMOCT:& ~8.Jl8. B03MOlKHOCT:& C noMOl!ll>ID cneo;HaJII,HQ paa
pa6oraHHoro TpHrrepa perHcTpHpoBaT:& pe~RHe co6HTM, raRHe, RaIC o;eHT
pa,n,HHe (MHoro~OHHUe) B3allMO~ettcTBM roi;ep. 

B paa8e~e 4.3.I naparpaja 4.3 npoBe.zteH aruum:a ~ruraMRR.11 npo,Icy"Ba 
raaOM CTpHMepHOff RaMepH H paCCMOTpeH 8.JreRTpHqecRKI\ aH8.JIO'.r npoo;ecca 
npo.nyBa. IlpoBe.zteHHlill aHaJma noKaaa.ir, qTo npoo;ecc HBJiomteHM raaoM 
CTpHMepHoi1 RaMepH C TOHKZMH CTemtaMR M8TO,ItOM npo~YBB, H nepexo~,e -
npoo;eccH B a~eRTpHqecRIDC Rc-neIISIX OJlllOHBall'fCJl O,ItHm.t ypaBH8HH8M II/. 
3ro noaBOJIMO HCC~e~OBaT:& npoo;ecc Hanomiemm RaMepH H no.Itl(epl!aHM B 
Hett 3aJ¥iHHOro COCTaBa raaa C noMoJlll>J] a~eRTpHqecRoro aHMOra (pHc. 4). 

Pnc. 4. 3~eRTpHqecK8JI cxeMa aHaJiora rrpo,nyM-

G 

1/Q 

1/j Ve Ge 

eMol\ raaoM Ka.MepH (o H Ge - ypoBHZ 
RoHqeHTpao;HH OCHOBHoro raaa B CMeC.11 
COOTB8TCTBeHHO Ha BXo~e H Ha BHXO~e 
RaMeps, Q- Be~qHHa rrpoTOKa raaa 
qepea Ka.Mepy, q - noTOR B03,IcyXa B 
RaMe py o6'I>E!MOM v c ) • 
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PaccMorpeHHaH a~eRTpHqecRaH cxewi (aHaJior Ra.Meps, npo~YBaeMoll raaoM) 
noaBoJISieT Har.n:JmHO llHTeprrpeTHpOBaT:& npoTeKalO!llHe B Hell npoo;eccH, CBH
aaHHHe C xapaxrepoM H3MeHeHM ROHqeHTpaD;HH HaTeRaJOlll!D{ H3BHe B RaMepy 
IlpHMecett. 

B Oa38e~e 4.3.2 naparpa4a 4.3 onHCaH cnoco6 ROHTpOJIH H H3MepeHrut 
BpeMeHH naMHTH CTpm.tepHott RaMepH. Ha CTpHMepHOll RaMepe cneRTpOMeTpa. 
CKM-200 HCC~e~OBaHH H noRaaaHH B03MOlKHOCTH pery~pOBaH.l'IR BpeMeHH na
MRTH RBMepH nyTeM H3MeHeHHH Be~1l1Ulll npOTORa pa6oqero raaa qepea 
Heat'11{ 'll'l'O s:BJia8TCJl Hait60JJ:88 llpOO'fHM M8TO~OM.Ilpn 8TOM 8CT8CTB8HH08 
HaTeruume Boa.iryxa B RaMepy CHHJRaeT BpOAUI ee naMHTH ,Ito Tpec5yeMoro 
ypoBHJI axcnepBMeHTa. IlpoBe~eHHml: a.H8.JI.R3 MexaHH3Ma pac50TH CTp.l!MepHoll 
H HCRpOBOtt RaMep noxaaa.n, qTo 6o~ee y;noc5Hl:lM H ~CTBHTeJII,HJIM ycTpon
CTBOM ,ItJIH ROHTpOJIH H H3MepeHM BpeMeHR IlaMHTH CTpHMepHott RaMepH SIBJIH
eTCH oecqiHJI:&MoBa.JI: Hcxpo:aa.ii: KaMepa/I3,I5/_ IIpH a!l."oM cnocooe BpeMH na
MHTH CTpmrnpHOit Kauepu CKM-200 3-5 MKC COOTB8TCTBOB81IO BpeMeHH Il8MHTH 
8-12 MKC 'A1Ifl HCKpo:son KBM~D~, aanycxa:smettcH OT KOCM.HqecKHX 11yqeK OT
'A81IhHOM cxewoil COBll8A8HHHfl51. 

B pasne~e 4.3.3 naparpaqa 4.3 pacCMOTpeHH BOIIpOCH, CBJISaHHHe c 
HMnyJI:&CHHM IIBTaHHeM CTpHMepHott RaMepH. IlpHBe,IteHH peayJI:&TaTH OilTl'IMK?a
o;u OCHOBHHX ya~oB BHCOKOBOJI:&THOro reHepaTopa HaJJOC~HUX HMnyJII,COB 
Ha 700 RB CTpl'IMepHott RaMepH cneRTpoMeTpa CKM-200l26 • 0nTHMK3aitM ya
~OB BBI'IM oc5ecne"l!HJia 160 THC~ cTac5HJn,HHX K 6ecnepec5ottHHX cpa6aTUBa-. 
Hmt reHepaTopa co CTpm.tepHott Ra.Mepott, qro cymeCTBOHHO llOBHCKJIO aqxpex
TRBHOC'rI, pa6oTH cnexTpoMeTpa B ceaHcax o6JIY'{eHrur ero ua ycxopKTe~e. 
JJ.:,ra coxpameHHH paaMepa crpmi~poB H noBHllleHM nx JipKocTH Tpec5yercH cy
mecrBeHHo YB0,7Ill'.qHT:& a.MI!JIHTm l'IMnyJI:&ca ,Ito I-I,5 MB C ~TOJII,HOCT:&D 13 
e.n;HHHD;H HaHOCORyH,It. IlpH TarutX ~Jll!TeJII,HOCT.R.X KMnym,c:m,tll aaproi: JJ.qi]I OT 
rnH.CTaHOBHTCH HeaqxpeRTHBHHM na-aa paaHWC auaqeHrui OMltOCTett Ilffi 
"B Y1MJPe" a ewtocrn JJ.\i?JI •. E:wra npe~oEeua cxem reHepaTopa mmyJll>
coII l(PBc.6),nosBOJIJm1aJ1 cor.naoo:aaTl> Bec:& TpaKT wcpm.poBaBWt HaB:o-

" ' ceeyH.ItHoro m.mynca H cymecnieHHo no-. 1+ BHCHT:& BWCO,ItHOe Hanp.8XeHHe. B HCXO,ItHOM 
z 3 COCTOHHM HaROnHTeJI:&HHe OMROCTH 6 H 7 /077(1 

·' • S 

1 

aapmte. HH OT HCToqmucoB nocTommoro Ha
npmiteHM qepea p~3HCTOpH I,2 H-3 ,ItO 

. . 
6 

HanpH21t8HM U1 H -U0 COOTBeTCTB8HHO. 

1 1 Dp.o CBl!XpOHHOM ... , ......... """"""""-
• poll 4 H 5 OHR pasp8%B.!>TCJt qepea TpaHC-

0 T · • g)opmrop 9, H ~a eMRocrn uar_pyaIUI 8 BH-
Pnc. 5. IlpPIHD;Rn!/18,lll,HaJi a~eR-. 
Tpnqecxrur cxeua reHeparopa 

m.myJI:&COB. 

~eJIHeTc.a: mmyJI:&C HanpmteHM u H' MaRCH
M8JII,HaJi aMllJIHTy;na ROToporo 38.BHCHT OT 
COOTHOmeHd a~eMOHTOB CXeMH HOT OTHO-
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meHM .sapmi:HJDC HaIIpmitem!tt m=Uo"U1, a TaIOite OT B8anM!IOil IIO.IDJ.PHOC-
Til a • .n:.c. u1 .e: u0 • B Ita'tJeCTBe HCTo'!Hm<a HanpHJKemm u0 .e:cnom.
syeTCJI rnn/2 I. 

B naparpagie 4.4 paccMoTpeHa a~eKTpocTaTH'tJSCRaJI aHeprHJI JiaBmra H 
rrpocTpaHCTBSHHOe paspemeHHe CTp.0MepHOfi KaMepH. Ilpe,n:~OJKeHa. aHepreTH'tJe~ 
CRaJI Mo.n:em, HapacTamm cBeToBoro .H8JlY'lSHM .H pasMepoB JiaBWlli C yBe.mi:
'tJSHHSM rasoBoro ycWieHrui N B CTpm.iepHott Ra.Mepe, OCHOBaHHB.JI Ha npo
IIOpUHOHaJll,HOCT.H CBSTOBOrO 118:::::,ew a~eKTpOcTaT.H'tJeCROfi 3Hepr.e:H, sana
caeMOI JiaBmtofi npa ee pasB.e:THH 27 • Hs Mo,n:em1 c~e.n:yeT, "ITO np.e: He.e:s
MeHHOM nopore perHCTpa.nrut .H8JlY'leHM BeM'tJRHa cl,. EN ( ~- nepBHll KO
aipp~HeHT HOHH8aQHH TaynceH,n:a, E - HanpJDKeHHOCT» a~eRTpH"IeCRoro no
.rui} - KOHCTaHTa. IlOJ!Y'leH!!lie· B paMKaX Mo.n:em1 pesynTaTH He npoTHBope
'tJaT m.ieIOIQHMCJI 3KCIIepHMeHTaJII,HliM .n:aHHHM H IIOita3HBaIOT, "ITO pasMepH Jia
Bmm B CTpm,,,epnott ItaMepe MOryT He npeBmnaT» HeCKOJil,KHX MIDtpOH 
(p.e:c. 6). Paspema.JJmrur cnoco6HocT» RaMepu npa aTOM onpe,n:eJIR'.eTcJI tJYllCT
BHTenHocT»ro n paspemaIO!lleff crroco6HocT»ro perncTpHpyIO!llBX ycTpottcTB. 

d(HltH) 
l(JQ 

ill// 

•1111 
JOO t ...._ 
zoo 

IOO 

70 

SQ 

fO 
JO 

lO 

£(c8/cH) 

7/10 

600 
•oo 
JOO 

Z/10 

100 

10 

50 
to 
JO 

zo 

toe,""'""'''"'''"'''"'-.,....''" 
0,t0,50.7 -f 2. 3 t 56 S fO ll1 JO f(HC) 

P.ac. 6 
Pac'tJeTHHe 8aBHCHMOCTll ,n:HaMeTpa CTpH
Mepa (cMollllllle ~HHHH) H HanpmtteHHOC
T.H IIOJIR'. (nymtTHpHlie) OT .n:.mi:TeJffiHOCT.li 
m,mym,ca, IIOJ!Y'leHHHe rrp.e: pa3Jll1'tJHl:lX 
8Ha'tJ8IDIRX .n:aB~8HHJI HeoHa B ;'.lt8Mepe: 

· I,I1-0,I Mila.; 2,21-0,5 MIJa; 
3,31-r,o MIJa; 4,41-2,5 MIJa, 
H rrp.e: npnMOM qx>TorpacpnpoBaHHH. 

B rJiaBe 5,npHBe.n:eI!li HeKoTopHe (pil8H'tJ8CKHe pesynTaTH HCC~e,n:oBaHwr 
smpo-smepHl:lX B8a.0Mo.n:efiCTBllll npil .0MIIYJil,Ce 4,5 TuB/c/eyKJIOH, IIOJ!Y'leHHHe 
C IIOMOilll,IO cneKTpOMeTpa CKM-200. 

Ha cneRTpoMeTpe CKM-200 c ,IU3YJC!!erpoBofi cTpRMepHol RaMepoff co 
cMeHHHMn MmlleH.RMl'l 6Li, 7 Li, 12c, 2%a (pa6oua ra.s) , Al, Si, cu, 
Zr, Pb B pa6o'tJeM o6~eMe 6~ rrpoBe,n:eH psm (pH8H'tJ8CR.l!X 3Kcrrep.0MeHTOB B 
ny'tJKaX smep 4He, 12c, 160, 2%e Ha CIDDCp$80TpOH8 OWJH, B xo,n:e KO
TOpl:lX HSMepeH!l ce'tJeHrut neyrrpyrruc BSaHMo.n:eiicTBml smep 4

Ha, 
12c c 

pasM'tJHHMH JJ:IU)B.MH, H8Y'tJ8Hli AT-8aBHCHMOCTH MHOX8CTB8HHOro IIHOH006paso-
B8.HWI B 4He-AT H 12c-AT HeyrrpyrHX BSmwo.n:elcTBWIX R pacnpe,tt8Jt8BW1 IlllO

HOB no MHOJKeCTB8HHOCTH B neyrrpyrmc 12e-A H qeHT==HWC 12c-A 16 T ¥-•~ T' 
0-AT BSaHMo,n:elcTBHRX, npoBe.n:eH KOppeJIR'.QHOHHHI a~s napaMeTpOB ITH-
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OHOo6pasoBB.HHJI, .l!CMe,n:oBaHH pa8Jll1'1HH8 KaHa.Jlli qiparMeHTaQ.lm Ha.JI8TaIOlll8-
ro smpa 4He, HSMepeHO OTHOmeH.l!e cpe,nnero 'tJHCJia OTp.l{UaTe~DHl:lX IIHOHOB 
K cpe,nneMy "IHC~ II.P01388.HMO,n:effcTBOBaBlllliX IIpOTOHOB B Heyrrpyr.l!X 12c-c, 
Ne, Si, Zr; 2%e-Ne, Zr .H B U8HT~HWC 12c-Ne, Cu, Zr; 160-Ne; 
2%a-Ne, Zr CTOJIKHOBeHIDDC, IIOJ!Y'leHll xapaKTepHCT~2 A- .e: K~ -'tJaC
T.l!U, po:ameHHl:lX B Heyrrpyrwc 4He-Li .e: Q8HTpa.JIDHl:lX c-c, Ne-, Cu, 
zr, Pb; 160-Ne, Pb BSB.HMo,n:elcrBHJIX/I0,17-22,24,25,28,29,3!-33/. 

B IIOCJie8Heff. mecTOff rrne rrepe'tJilCJISI!OTCH OCHOBHHe pesym.TaTH, rro
~eHHlie B .n:11ccepTaQMH. 

B IIpMOl!teHH8 BHHeCeH pac~eT rrpoBO~O~HliX a~eRTpo.n:oB TpeKOBOfi ilCK-
poBott ItaMepu IIJIOntaJ];DIIT II -;? • . 

OCHOBHHe pesynTS.TH pa6om: 
I. CqiopMJ'~pOBaHll OCHOBHHe ~H3H'tJeCKHe rpe6oBaHHJI R YCTS.HOBKaM no 

.HSY'tJeruID B8a.BMo,n:eiicTB.e:I II.HOHOB H HYKJIOHOB C JU];paMH B o6JiaCTH anepr.e:a 
O,I-IOO TaB .e: o6oCHOBaHH_.n:ocTOHHCTBa M8TO.n:MKH TpeltOBl:lX .liCKPOBl:lX H 
CTp.l!MepHWC KaMep .n:JIJI TB.K.l!X 3Kcnep.l!MeHTOB. Ilpe.n:~OllteH .e: C03MH HCKpo
Bott CIIeRTpoMeTp.IIOJIH~70 rr7~oll1eHruI aippeKTHBHott IIJIOma,tJ;»IO I .,;.(HCilll-I) 
~ 8Heprml O~I-I TaB' 1•3 .e: pa.spa6oTaHa cxeMa RoMIIJieKCHOtt Y,CTaHOBltH 
IIJIOllla.n:»IO 44 ~ ("A.n:poH-44") ~ .n:.e:arra.soHB. 3Heprntt I-IOO TaB74,6/. o6-
.na,naJlllllil8 BHCOK.l!M IIpOCTpaHCTB8HHHM H BpeMeHHNM paspemeH.e:eM. Paspa6oTa
H8. .e: cos,n:aHa cncTeMa .e:x qx:>Torpaq,npoBamm. 

2. PaspaeloTaHH n .e:cc~e.n:o:aaHH 6onm.e:e ( S=I;6 n II J?- c rrpoMe:,gyT
KaMM 2x20 CM) TpeKOBli8 .liCltpOBHe KBM8pli C MrumMB.Jil,HHM. KOJI.li'tJeCTBOM B8-
lll8CT:Ba Ha IIYTH per.e:cTpHpyeMHX 'tJaCT~ (BeyTpeHHHMH npoBO~O'tJHHMH a~eR
Tpo,n:8W'I.), CYl!leCTB8HHO pa~¥sm;nz-e B08MOEHOCTH Tp8ROBO! RCKpOBOtt KaMe
Pli Kalt .n:eTeKTopa. 'tJaCT~ 9, 6 , np.lI'tJeM RB.MepH II .II 6 .,;. .ItJUI ycTaHOBK.e: 
"A.n:pon-44" n . .n:JIJI ee wurera 6~H cos,n:aHll BIIepBHe. 

/3/ Ilpe.ItJIORH .e: cos.n:an peryJISITop ,n:aBJiemui: .n;ByxcTopoHHero .n:ettcT
B.wr 2 , KOTOplitt JJBJIJieTC.II o.n:H.e:M .e:s OCHOBHHX ys~oB C.IICTeMll OTKa'tJR.H .e: 
HanoJIHeHM .e:c1tpoBIDC .e: crpmaepma Ka.Mep c MaJraM HaTeitaHB'.eM B BaKYYM
HOM Cloxce, pa.spa.6oTaHa .11 .11cc~e,n:0BaHa cncTeMB. rasooelecrre'tJeH.l'!Jl RaMep 
6oJIJ,moro pa.sMepa. c TOHXHMI! cTeHitlll4J!, nosBOJLID'.l~/o.n:.n:epmmaTD Tpe6ye
WII ypoBem, "I.HCTOTH rasoBoro H8.IIOJIHeHRUI KaMepu 8 • 

4. IlpoBe,lteH 8JJ.8.JIJIS .e:sMeHewm ROHIJ;8HTPauHH B03,tcyXa B CTpHMepHOJ., 
RaMepe B npoqecce rrpo.n:yl3a pa.6o'tJ.l!IM rasoM .e: noKasana. BosuomrocT» peI'Y
DPJtt~ BpeMeH.ll ee ImM.IIT.H rryTeM .e:sMeHeH.wr BeJI.li'tJlUlH npOTOita. "lepes 
Hee II, IIp8,ItJIOZ8HO .Ii nocTp08HO ycTpottCTBO ~ ROHTPOJIJI H HSMepeH.e:JI 

BpeMeH.11 naM.II'l'.H C'l'p.l!IMepHol JtaM8.PH, Il08BOJIBJllltee SHa'tJ.H'MJil>HO noBUC.l!Tr, 
~CTB.liTeJD,HOCTD H TO"IHOCT» npoqecca .li8MepeHM, omecT~TD Herrpe
pHBHH!-.e: orrepare~ ROHTpoJIJ, B xo.n:e axcnep.1rneHTa 3 ,15 • 
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5. Paspa6oTaHa .a cos~aHa cHcTeMa. HaHoce~HHX reHepaTopoB HM
nym,cHUX Hanpsn:eHrut Ha 90,200,300,400 .e: 600 KB ;nJISI II.lii'aHM 60JII,lll.11X 
jgeROBWC,CRpoBHX H CTpHMepHHX Ra.Map ycTaHOBOR HCIIII-I H "A.npoH.::..i4" 

• I2 • I6 , rrpe~JIOllteHa cxeMa. reHepaTopa HMnym,coB, nosBOJIJlJllllWI corJJa-.. 
COBaTh B8CL TpaRT ~pMHpo:erurrur BHCOROBO,THOro HaHOCeRyH.IUioro mMIY'Jrb-
ca H noBuc.e:n Bwco~Hoe HaIIpmKSHRe/23 ,30 • . .. 

6. Ilpe~JIOllteHa 3HepreT.e:qecRaR MO~eJII, HapaCTaHRH CB8TOBoro H3.n:ytie
HRH .Ii pasMepoB JiaBRHH C YBSJinqeHReM rasoBoro ycwreHrur B CTpHMepHOll . 
RSMepe, OCHOBaHHM Ha rrporropqHOHaJIDHOCTH CB8TOBoro .e:s-::,e~ 3JI8RTPO
CTaTHqecRoll 3HeprM, sarracaeMoll JiaB.l!HOll IIpH ee pa3BHTH.li 27 • 

7. IlpH H8IIOcpe~CTB8HHOM ~CTR.Ii ~HccepTaHTa cos~aH MaI'HHTHHll 
cneRTPOM8Tp CKM-200 Ha OCHOB8 ~BYXM8TpOBOll CTpHMepHoll RaMepu_iJIJt HC
CJI8~0BaHrut Heynpyrrucirs~o~encTBHll peJIJtTRBHCTC!tWC .a;n;ep C .a;n;pru.m Ha. 
CHHXp$30TPOH8 owrn: r4 .Ii B I974-I980 rr,c nOllOJltE,D B&ro·no~eHO 60-
Jiee 300 THC. CTepeoiic>Torpaipllll B3aRMO~ellcTBHll .a;n;ep 4He, 12c, 60, 
2~e c .a;n;pru.m 61i, 71i, 12c, 2~e (pa6o~ml ras), Al, Si, cu, Zr, 
Pb npR HMnyJII,ce 4,5 ThB/c/IJYI(JIOH. 

8. B pesym,TaTe o6pa6orrut H amumsa tracTH c!epeolioTorpaip.Hll B paM
Ra.X COTPY.nHH~SCTBa CKM-200 no.n:y-qeHH HOBBS 3RcnepRM8HT~HHe ~amrae 
no ceqeHruiM Heynpyrruc BsaHMo~ellcTBd sir(ep reJIHH H yrJiepo~a c pasJIH~
HHMH .ff,lij)aM11, no RaHaJiaM !pparMSHTaqM .a;n;ep reJIM, no xapaRT8pHCTrutaM 
~ -M830HOB, --'- .Ii K0 -traCTHq, po)Q(eHIIHX: B Heynpyrmr .It qeHTpaJII,-

8 ' 
HWC .a;n;po-.a;n;epHWC BSaRMo~ettcTBR.RX, ROTOpHe nORa3llB8lOT, qTO MMSJII, He-
38.BRCRMHX Hj'RJIOH-HYRJ!OHHWC B3aHMo~ellcTBHtt y;noBJieTBOpHTSJihH~ onRCL!Ba
eT reHepaqm 'Ul,CTHq B .a;n;po-.R;!J;epHHX coy;n~pe)WIX rrp.e: :rneprrutX 
3,6 ThB/IJYI(JIOH/I0,I7-22,24,25,28,29,3I.;.;33/. . 

0CHOBHH8 pesym,raTH ~RccepTaqM orry6JIHROBaHH B CJI8~DtWC pa6o
Tax: 
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