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llnacTMaCCOBMe CUHHTHllllHTOpM /llC/ HallinH lliHpOKOe 

DpHMeHeHHe B pa3llH'IHMX o6naCTHX HayKH H TeXHHKH - 6HO· 

norHH, Me,li,HUHHe, B KOCMH'IeCKHX HCClle,li,OBaHHHX, ,ll,el}leKTO· 

CKODHH, H,ll,epHOH I}JHJHKe. 

06IUHe Tpe6oBaHHH, npe,ll,'bHBllHeMMe K llC , - 3TO 

BMCOKHH CBeTOBOH BWXO,ll,, Dp03pa'IHOCTb, Manoe BpeM.II 

awcae'IHBaHH.II. )J.ae nepawe xapaKTepHCTHKH o6ecne'IHBaJOT 

,li,OCTaTO'IHYIO 34ll}leKTHBHOCTb perHCTpaUHH, nocne,li,H.II.II no-

3BOllHeT HCDOnblOBaTb llC B CXeMaX 6MCTpWX COBDa,ll,eHHH. 

lliHpOKOe DpHMeHeHHe llC, nepeKpMBaiOIUHX 3Ha'IHTellbHhle 

nnoma.D.H npH Hx Mano:ii TOlliUHHe, npHMeHeHHe 6onbWHx 

6noKOB ,ll,ll.ll perneHHH lliHPOKOrO Kpyra Ja,li,R'I, B oco6eHHOCTH 

B I}JHJHKe BbiCOKHX 3HeprHH H 3lleMeHTapHbiX 'IRCTHU, yae

llH'IHBaeT Tpe6oaaHH.II Ha CBeTOBOH BbiXO,ll, H npoJpa'IHOCTb 

llC /l/. 3TO, B nepay10 O'lepe,ll,b, OTHOCHTC.II K llC, DpHMe

H.IIeMbiM a ,ll,eTeKTopax nonHoro nornomeHHH H HeiiTpoH

HhiX / 2 /, B KOTOpbiX Ha,li,O o6ecne'IHTb H,ll,eHTH'IHWe H BbiCOKHe 

CUHHTHllll.IIUHOHHble xapaKTepHCTHKH He TOllbKO OT o6pa3UR 

K o6paJuy, Ho H a npe,ll,enax O.D.Horo o6paJua HnH 6noKa. 

llocne,li,Hee BWJaaHo Heo6xo,li,HMOCThiO He TOnhKO npoae,ll,eHH.II 

perHcTpauHH cny'laea npoxmK.D.eHH.II qacTHU qepeJ CUHHTHn

n.IIUHOHHW:ii C'leT'IHK, HO H H3MepeHH.II aMDllHTY,ll,hl CHrHanOB, 

B03HHKaiOIUHX DpH pa3BHTHH Jl,ll,epHoro HnH 3neKTpOMRrHHT

Horo KacKa.D.a, T .e. HJMepeHHH 3HeprHH, aw,ll,enHawe:iic.ll 

a ,ll,eTeKTope. 

CymecTayeT HecKOnhKO cnoco6oa npHroToaneHH.II 6onb

WHX 6nOKOB llC, H3 I<OTOpbiX Bblp63aiOTC.II DnaCTHHbl ,ll,ll.ll 

HlrOTOBneHHJI CUHHTHnn.IIUHOHHbiX ,ll,eTei<TOpOB/l-S/. llpH 

3TOM npe,li,DOnaraeTC.II, 'ITO OHH DO CUHHTHnn.IIUHOHHbiM 

caoicTBaM H.D.eHTH'IHW. 

llpH DOnHMepHJaUHH llC 60nhlliHX 06'beMOB yCnOBHJI 

DOnHMepHJaUHH B OT,ll,enb:tfbiX y'laCTI<aX 6noi<a pa3nH'IHbl. 

3TO MO)I(eT DpHBeCTH K pa3nH'IHIO B CUHHTHnn.IIUHOHHbiX 

xapai<TepHCTHI<ax a pa3HWX yqacTI<ax 6noi<a. 
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C UeJILIO H3y'leHHJI BJIHJIHHJI YCJIOBHH HOJIHMepH3anHH 
B pa3H~X yqaCTKaX O~HOrO 6JIOKa Ha CUHHTHJIJIJIUHOHH~e 
xapaKTepHCTHKH 6~JI 3aHOJIHMepH30BaH o6pa3en HOJIHCTHpO
Jia 400 X 400 X 300 MM 3, TeMnepaTypa ~BYX y'laCTKOB 
KOTOporo KOHTpOJIHpOBaJiaCL TepMonapaMH B Te'leHHe BCero 
nponecca nonHMepH3anHH. O~ua H3 TepMonap uaxo~HnacL 
B neHTpe, ~pyraJI - Ha paCCTOJIHHH 2 CM OT KpaJI 6JIOKa. 
Ha puc. 1 npHae~eH~ KPHBLie H3MeHeHHJI TeMnepaTyp~ 
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Puc. 1. H3MeHeHue meMnepamypr.l rpu nOAUMepu3aijUU 6AOKa 
nOAUCIIIUpOAa 400x400x300 MM . 1 - llleMnepamypa Ha 
paCCIIIOJIHUU 2 CM 0111 Kpa.R 6AOKa, 2 - 111eMnepamypa 8 ijeHmpe 
6AoKa, 3 - meMnepamypa mepMocmama. 

B 3THX TO'IKaX H TeMnepaTypa TepMOCTaTa B Te'leHHe BCero 
apeMeHH nonHMepH3aUHH 6noKa. H3 pHcyuKa BB.nHO, 'ITO 
B MOMeHT MaKCHMaJibHOH CKOpOCTH peaKUHH nOJIHMepH3a
UHH TeMnepaTypa B u.euTpe 6noKa ua 50° C Bhlllle, 'leM 
no KpaJIM. 3ToT TeMnepaTypu~ii nepena~. B~3BaHH~ii 6~cT
p~M B03pacTaHHeM BJI3KOCTH peaKUHOHHOH MaCe~ B pe-
3YJILTaTe o6pa3oBaHHJI noJIHMepa H nnoxoii Tennonpoao~
HOCTLIO nOJIHCTHpOJia, COXpaHJieTCJI B Te'leHHe BCero npo-
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necca nonHMepH3anHH 6noKa. Cne~oaaTeJILHO, cTeneHL no
JIHMepH3anHH yqaCTKOB 6JIOKa ITC, o6yCJIOBJieHHaJI TeMne
paTypoii, pa3JIH'IHa. 

H3 neuTpanLuoii qacTH roToaoro 6noKa no aceii ~JIHHe 
6LIJI BLipe3aH 6pyCOK 50 X 50 X 400 MM 

3
, KOTOpLIH, B 

cao10 oqepe~L, pa3pe3aJicJI ua 12 o6pa3noa. ,IJ;nJI Ka~oro 
o6pa3u.a onpe~eJIJIJICJI cpe~HHii MoneKyJIJIPHLIH aec (Mcp ) 

61 
, 

6blnH CHJITLI cneKTPLI nponycKaHHJI H onpe~eneHbl KPHBble 
MoneKyJIJipHo-aecoBoro pacnpe~eneHHJI /MBP/ 

171
. 

Hccne~oaauue H3MeHeHHJI Mcp B 3aBHCHMOCTH OT pac
noJio)l(eHHJI o6pa3n~a no ~JIHHe 6noKa noKa3ano, 'ITO Mcp 
yBeJIH'IHBaeTCJI K neHTPY. C KpaeB 6JIOKa /Ha rny6HHY 
50-100 MM/ Mcp cocTaBJIJieT 200 000. B u.euTpanLHLIX 
qacTJIX Mcp cocTaBJIJieT 300 000 - 350 000. 

Ha puc. 2 npuae~eHLI cneKTPLI nponycKaHHJI Hccne~o-
aaHHLIX o6pa3U.OB. H3 pHcyuKa BH~Ho, 'ITO nponycKaHHe 
o6pa3U.OB na~aeT K u.eHTPY 6noKa . 

T,'/. 
tOO 

80 
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40 

370 ,go 'dO 't30 't50 1,70 
~,H/11 

Puc. 2. CneKmpr.r nponycKaHUJI o6pa3ijOB. 1,12 - nponycKa
Hue OBYX KpaUHUX nAaCIIIUH. 3atulllpUX08QHI(QJI o6AaC111b -
nponycKaHue nAacmuH 2-11. 
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CI(HHTHnnJII(HOHHaJI 34MtleKTHBHOCTb IIC 3aBHCHT OT cpe~
uero MoneKynJipHoro aeca: c yaenH'IeHHeM MoneKynJipHoro 
Beca OCHOBW yaenH'IHBaeTCJI CI(HHTHnnJII(HOHHaJI 34MtleKTHB· 
HOCTb/4/. KaK noKa3aHO HaMH pauee, no Mepe yMeHbWeHHJI 
MoneKynJipHOrO Beca yMeHbWaeTCJI np03pa'IHOCTb OCHOBW 
a o6nacTH 260-300 HM fBI. 3To noKa3aHo ua puc. 3. 
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Puc. 3. CneK•Pbl nponycKaHUJI nAeHoK noAuc•upoAa 6 3a-
6UCU.Moc•u o• cpeOHezo MOAeKyA.RpHozo eeca. Kpu6aJI 1 -
MOll. eec. 52000; 2 - 70000, 3- 82000, 4- 131000, 
5- 208000, 6- 210000. 

YMeHLWeHHe npo3paquocTH CBH~eTenLcTayeT o noaaneHHH 
~ononHHTenLHWX KaHanoa norno~eHHa 3HeprHH B036Y*Ae
HHJI llC, npHBOAaUUIX K yMeHbWeHHIO CBeTOBOrO BWXOAA 
C yMeHbWeHHeM MOneKynJipHoro aeca OCHOBW. 3aBHCH
MOCTb Me~y CI(HHTHnnai(HOHHOH 34MileKTHBHOCTbiDH MOne
KynJipHWN aecou cBa3aHa c nepepacnpeAeneHHeN 3Heprxx 
B036y~eHHa OT HOHH3Hpym~ero H3ny'leHHJI Neli(Jly aKTHBa
TOpON H HH3KONOneKynapHWNH ll!paKI(HaNH OCHOBW. qey 
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MeHbWe CTeneHb nOnHMepH3ai(HH OCHOBW, TeM 60nbWaJI 
AOnJI 3HeprHH B036yli(JleHHJI 6yAeT norno~aTbCJI HH3KO
MOneKynJipHWMH ee cllpaKI(HJINH. 

H3MepeHHe caeTOBoro awxoAa nneHOK IIC TO~Hoii: 
50 MKM noKa3ano, 'ITO B l(eHTpe 6noKa OH Ha 8-10~ 
MeHLwe, 'leM no KpaJIM. B CBJI3H c TeM, 'ITO npo3pa'IHOCTb 
B pa3HbiX yqacTKaX 6nOKa KOne6neTCJI B WHPOKHX npeAenax, 
KonxqecTBO caeTa, nocT)CnaJO~ee Ha clloToKaTOA clloToyMuo
>KHTenJI, 6yAeT pa3nH'IHO. 

HecuoTpJI Ha To, 'ITO Mcp a l(eHTpe 6noKa awwe, 'leM 
no KpaJIM, caeToaoii: BWXOA IIC H3 l(eHTpa 6noKa HH>Ke. 
AnJI o6~JicHeHHJI 3Toro JIBneHHJI 6wna HccneAoaaua nonH
AHcnepcuocTb pa3nH'IHWX yqacTKOB 6noKa c noMo~biD Me
ToAa MBP. HHTerpanbHble KpHawe MBP o6pa3l(OB H3 
l(eHTpa H no KpaJIM 6noKa npHBeAeHw ua puc. 4. 

p 

f 
Mrtfo-1 

1 2 3 4 5 6 . 7 ' ' Puc. 4. HH•ezpaAbHble KPU6ble MBP o6pa3f10B no Kpa.RM 
u 6 t~eH•pe 6AoKa. Kpu6aJI 1 - Kpau 6AoKa, 2 - ezo fleH•p. 

KaK MO>KHO BHAeTb H3 pHCYHKa, B o6pa31(e H3 neHTpa 
6noKa COAep>KHTCa 60nbWee KOnH'IeCTBO HH3KONOneKynap
HWX ll!paKnui, yaenH'IH~~x norno~euxe a YnLTpacllHone
Toaol: qacTH cneKTpa, 'leN B o6pa3ne, B3JITOM no Kpaaw 
6noxa. YaenB'IeHHe norno~eHHJI H y:weHLweuxe caeToaoro 
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BbiXO,I\a B UeHTpe 6JIOKa o6yCJIOBJieHO 60JILWHM CO,I\ep:>KaHHeM 

HH3KOMoneKynspHLIX $paKUHB. Ha6JllOAaeMoe yaenuqeHue 

noJIHAH~nepcHocTH no M cp K ueHTpy 6noKa MO:>KHO o6'LBC

HHTL TeM, qTO 6onee BbiCOKaB TeMnepaTypa B UeHTpaJILHOB 

qaCTH 6JIOKa B HaqaJILHOB CTa,I\HH nOJIHMepH3aUHH /CM. 

puc. 1/ npHBO,I\HT K caMOYCKOpeHHIO noJIHMepH3aUHH B 3TOB 

qaCTH 6JIOKa • reJIL • 3$clleKTY. renL· 3$clleKT CBB3aH C 6LICT

pbiM yaeJIHqeHHeM BB3KOCTH cpe,l\bl B UeHTpaJILHbiX o6· 

nacntx 6noKa H conpoao:>KAaeTCB noBLIWeHHeM M cp nonu

Mepa. CHH:>KeHHe nponycKaHHB B ueHTpanLHbiX yqacTKax 

6JIOKa, no-BH.I\HMOMy, CJie)\yeT OTHeCTH H 3a cqeT Hapy

WeHHB peryJIBpHOCTH CTpOeHHB MaKpOMOJieKyJI nOJIHCTHpo

Jia, Bb13BaHHoro yaenuqeHHeM TeMnepaTypLI. B ueHTpe 

6JIOKa xapaKTep coqeTaHHB 3BeHLeB Ha 0,1\HHX yqacTKaX 

MaKpOMOJieKyJibl MO:>KeT 6LITL OTJIHqeH OT nop.ll,I\Ka ·ux 

a3aHMHoro pacnono:>KeHHB Ha APYrHx, qTo TaK:>Ke npHBOAHT 

K H3MeHeHHIO CBeTonponycKaHHB. 

TaKHM o6pa30M, MeTOA MBP ,1\aeT B03MO:>KHOCTL oue

HHTL KaqeCTBO rrc, nonyqeHHoro B 6oJILWOM o6'beMe. TaK 

KaK CBOBCTBa nOJIHCTHpOJILHOB OCHOBbl B pa3Hb1X yqacTKaX 

6JIOKa pa3JIHqHbl, TO MeTO,I\ ,1\aeT B03MO:>KHOCTL C)\eJiaTL 

npaKTHqeCKHe BbiBO,I\bl no pe:>KHMY noJIHMepH3aUHH H no 

OnTHMaJILHLIM pa3MepaM npHrOTOBJIBeMOro 6noKa. 

Ha npo3paqHOCTL rrc ,1\JIJI co6cTBeHHOro H3JiyqeHHJI 

CYI.UeCTBeHHOe BJIHJIHHe OKa3biBaeT H KaqecTBO CUHHTHJI· 

JIJIUHOHHbiX ,I\06aBOK. 

HaMH npoaeAeHo uccne,l\oBaHHe cepHBHO BblnycKae

MOro n ·Tep$eHHJia. CH.RTbl cneKTPbl nponycKaHHJI pacT

BOpOB n -Tep$eHHJia pa3HbiX napTHB B xnopo$opMe. KoH

ueHTpauu.R pacTaopoa - O,So/o, TOJII.UHHa cno.11 - 5 MM. 
YKa3aHHLie cneKTpbl npuae,l\eHLI Ha puc. 5. H3 pucyHKa 

BH,I\HO, qTo cneKTpbl nponyCKaHHJI ll ·Tep$eHHJia OTJIHqa

IOTCJI OT napTHH K napTHH. )J,JI.R HeKOTOpbiX napTHB Ha6nro

,l\aeTCJI norJIOI.UeHHe B 06JiaCTH MaKCHMyMa H3JiyqeHHJI ll -

Tep$eHHJia. YnyqwHTL nponycKaHHe n ·Tep$eHHJia HH3Koro 

KaqeCTBa MO:>KHO ,1\0nOJIHHTeJILHOB oqHCTKOB • nepeKpHCTaJI· 

JIH3auueii H3 cnHpTo-6eH30JILHOB cMecu /1:2/. Hccne,l\oaa

HHe noKa3aJIO, qTo CBeTOBOB BbiXO,I\ ITC TOJII.UHHOB 10 MM 
C nepeKpHCTaJIJIH30BaHHbiM H He nepeKpHCTaJIJIH30BaHHbiM 

ll-Tep$eHHJIOM OTnuqaeTC.R- Ha 10o/o. Cne,l\oBaTeJILHo, He-
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Puc. 5. CneKIIfPbl nponycKaHUJi pacmaopoa n- mep,PeHUAa 8 
xAopotjopMe pa3Hb1X napmuu abmycKa. KpuaaJi 1 - JiHaapb 
1969 z. - napmuJi 2; KpuaaJi 2 - JIHBapb 1973 z. - napmuJi 2; 
KpUBQJi 3 • UIOAb 1970 z. • napllUJi 14; KPUBQJi 4 • aazycm 
1968 z. - napmuJi 11. 

06XO,I\HM llOCTOJIHHbiB KOHTpOJIL KaqecTBa HCXO,I\HOro CblpLB. 

0,1\HH H3 HaH6onee 6biCTpbiX MeTO,I\OB KOHTpOJI.Il KaqeCTBa • 

onpe,l\eneuue cneKTpoa nponycKaHH.Il. B cnyqae Heo6xoAH· 

MOCTH CJie,l\yeT npOH3BO,I\HTL ,1\0nOJIHHTeJILHYJO oqHCTKY 

KaK MOHOMepa CTHpOJia, TaK H CUHHTHJIJI.IIUHOHHbiX ,I\06aBOK. 

Pe:>KHM nonHMepH3aUHH H pa3MepLI 6noKoB Heo6XO.I\HMo 

no,I\6HpaTL B 3aBHCHMOCTH OT Tpe6oBaHHB, npe,I\'L.IIBJI.ReMbiX 

K ITC, H OT YCJIOBHB HX ,1\aJILHeBWeB 3KCnJiyaTaUHH. ra6apH· 

Tbl OTJIHBaeMbiX 6JIOKOB He ,1\0JI)KHbl npeBbiWaTL pa3MepOB, 

3aTPYAHBJOI.UHX TennooTBO.I\. B 3TOM cnyqae MO:>KHO csecTH 

K MHHHMYMY MeCTHble neperpeBbl, 6naro,l\ap.R qeMy yMeHL • 

WHTCB KOJIHqeCTBO HH3KOMOJieKyJI.RpHbiX $paKUHii H CHH· 

3HTCJI BepOBTHOCTL HeperyJI.IlpHOrO CTpOeHHJI MaKpOMOJie· 

KYJI • c}la.KTOpOB, He6naronpHBTHO BJIHJIIOLUHX Ha CUHHTHJI· 

Jl.RUHOHHble xapaKTepHCTHKH ITC. liJIOICH I1C, npHrOTOBJieH • 

Hble C yqeTOM 3THX Tpe60BaHHB, 6biJIH HCnOJIL30BaHbl npH 

C03,1\aHHH cneKTpOMeTpa C apeMJI·ICOOp.I\HHaTHOB ICOMneH· 

CaUHeB )\JIB 60JILWHX CUHHTHJIJIJITOpOB. 3$$eKTHBHaB )\JIHHa 
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ocna6neHHJI CBeTa B C'leT'IHKe CO CUHHTHJIJIJITOpOM Ha flOJIH· 

CTHpone paJMepOM 1200 X 100 X 100 MM 
3 

COCTaBJIJieT 

120±15 CM ''J/ 

)J,JIJI flOJiy'leHHJI nnaCTHH fiC C H,!l,eHTH'IHbiMH H BbiCOKHMH 

CUHHTHJIJIJID;HOHHbiMH CBOHCTBaMH flOJIHMepH3aD;HlO Jiy'lllle 

npoBO,!l,HTb He B 60JibWOM 6JIOKe, a Ka>K,!l,OH nnaCTHHbl OT

,!l,eJibHO npH t = 160° C TeflJIOOTBO,!l,OM C o6eHX flJIOCKOCTeH. 

Jlumepamypa 

1. M.I(.Hia(JpaH06. 3qA.R, m. 6, 6. 3, 776 /1975/. 
2. E.E.Fo60PI<06, B.C. qyKUH. 1ft. 3, 6. 2, 765 /1972/. 
3. K.A.AHOpee114e6, E.E.EapoHu, K.A.Ko6blP3UHa, H.3.1IaHu, 

H.M.Po3MUH, B.H.HioHUJI. IIT3, .N£1, 32, 1956. 
4. B.I(.Ee3yZAbiU, H.F.CeMeHeHKO, B.F.BAaco6, 

B. C.3y6Ko6a. "CIIUH1fiUAAJI1fiOpbl u CfiUH1fiUAAJifiUOHHble 
MamepuaAbl", XapbK06, 1963 z., cmp. 13. 

5. Jl . .R.)/(UAbfi06a, E.H.Mam6ee6a, o.r.Py6uHa, 
T.I(.IluAuneHKO. IIT3, j(g1, 76, 1965. 

6. H.B.HiapbiZUHa. C•upoA. rocxUMU30a,, 1950. 
7. Me•oObl uccAeOo6aHUJI noAUMepoe. HJI, M., 1961. 
8. M.I(.Hia(JpaHo6, Jl . .R.)f(uAbfiOea, E.H.Ma•eee6a, 

A.IO.KAUMoea. )f(ypHaA npuKAaOHoii cneK•pocKonuu, 
"· XX, ebm. 1, 163, 1974. 

9. C.B.PuxeUfiKUii, H.H.CeMeHJOUlKUH, A.H.XpeHo6. 
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IlpenpuHm OH.RH, 13-8152, l(y6Ha, 1974. 

PyKonucb noc•ynuAa 6 U30ameAbCKUU o•oeA 
18 MaJI 1976 zooa. 

HeT RH npo6eRoB a BameH 6H6RHOTeKe? 
8111 MOJKeTe no.11y'D1Tb no noqTe nepe'IHCJieHHhle HHJKe KHHrH, 

eCJIH OHM He 6bi.JIH 38.K333Hbl paHee. 

16-4888 ,!l,03HMeTpHI HlllyQeBHi B ~BlB~ 3&• 
UIBTLI YCKOpBTenei 3&plVICeBBLIX Q&C· 
TBII,. ,!J,y6aa, 1969. 

)].10-6142 Tpy,llhl MelK,IIyBapo,IIHoro CBMnOlBYM& 
no BOnpoCaM &BTOM&TBl&II,BII 06J»~.60T• 

250 CTp. 

KB .II&BBLIX C nylhlpbKOBhiX H HCKPOBLIX 564 CTp. 
K&Mep. )].y6Ha, 1971. 

)].13·6210 Tpy,11w VI MelK.IIYHaPO.IIHOro CBMDO" 
lBYM& no I,llepHOi llleKTPOHBKe. Bap• 372 CTp. 
wasa, 1971. 

)].1-6349 Tpy.llw IV MelK.IIYH&PO.IIHOH KOH~pea-
UHB no ~B3HKe BLICOKHX 3HeprBi H 670 CTp. 
CTpyKType A,llpa. )],y6Ha, 1971. 

P2·6762 P.M.Myp&,IIJIH. ABTOMO.IIenhHOCTb 8 
BHKJU03HBHbiX peaKII,HllX. JleKII,Illl, npo • 
'IBT&HH&JI Ha lllKone MOJlO.IIhiX y'lellhiX 
no ~lllllKe BbiCOKHX 3Heprai. CyxyMH, 111 <;Tp. 
1972. 
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